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OenepanpHas pabouas mnporpamMma 1o ydeOHOMYy mnpeamery «MaTemaTukay
(Oa3oBbINi ypoBeHb) (mpenMeTHas oOmacTh «Marematuka W uHGMOpMaTHKa») (manee
COOTBETCTBEHHO — IIporpamMma Mo MaTeMaTUKe, MAaTEeMaTHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMmucKy, cojiepkaHue oOy4deHUs], TUIaHUPYEMbIE PE3YJIbTaThl OCBOCHHUS IPOrPaMMBbI
0 MaTeMaThKe, TEMaTHYECKOE IIAHUPOBAHUE.

MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa mo MaremaTuke mjig oOydarommxcs 5-9 kimaccoB pazpaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme mo MaTeMAaTHUKE YUTEHBI UAEU U TOJIOKECHUSA
Konnenmuu pa3zsurus maTemaTuueckoro oopasosanust B Poccuiickoit @eneparui.

[IpenMeTrom MaTeMaTHKU SABJISIOTCSA (QyHIaMEHTAIbHbBIE CTPYKTYPBI HAILIErO MUPaA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE OTHOWIEHUS (OT MPOCTEUIINX,
YCBaMBAEMBIX B HETOCPEICTBEHHOM OTIBITE, O JOCTATOUYHO CIIOKHBIX, HEOOXOAUMBIX
JUISL pa3BUTHS HayYHbIX U NMPUKJIAAHBIX Uaei). MaTemaTuueckue 3HaHUsI 00eCIeunBatoT
[IOHMMAaHUE IPUHLHUIIOB YCTPOMCTBA M HCIIOJIB30BaHUA COBPEMEHHOM TEXHHUKH,
BOCIIPUATHE W HHTEPIPETALUI0 COLMUAIBHOM, JKOHOMUYECKOW, MOJIUTHYECKOU
uHbOpMaIlMK, JAIOT BO3MOXKHOCTH BBITIONHITH PAcu€Thl U COCTABISITH AITOPUTMBL,
HAXOJUTh U IPUMEHATH (POPMYJIbL, BIAIETh TPAKTUUECKUMU TPUEMAMU T€OMETPHUUECKUX
U3MEPEHUN U MOCTPOCHMH, YUTaThb MHGOPMALUIO, MPEACTABICHHYIO B BHJAE TaOJMIL,
auarpaMM U TpauUKOB, JKUTh B YCJIOBHMSIX HEONPEAENEHHOCTH M IOHUMATh
BEPOATHOCTHBIN XapakTep CIydailHBIX COOBITHIA.

N3ydenne maTeMaTHKu GOPMUPYET Yy 00yHaIOMIUXCSI MATEMAaTHUECKUNA CTUIIh
MBIIUIEHUS, TPOSIBISIIOUIMICS B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKax. O0yyaromuecs
OCBauMBAIOT TAKWE NPUEMBI M METOABl MBIIUICHUS, KaK HMHAYKIMS M JACTyKIHs,
000011eHNe 1 KOHKPETU3aIusl, aHAIN3 U CUHTE3, KiIacCUpUKalnsi U CUCTeMaTU3alus,
abctparupoBanue u aHanorus. OOBEKTHI MATEMAaTHIECKIX YMO3AKIIOUCHHM, TPaBUIIa KX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT
BbIPA0OTKE yMEHUS (POPMYIHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBAaTh CYKJIEHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIUIEHNE. 3ydyeHue maTteMaTUKd 00ecreyruBaeT
(dbopMHpOBaHNE ANTOPUTMUIECKON KOMIIOHEHTHI MBITIICHUS 1 BOCIIUTAHUE YMEHHM
NEUCTBOBATh MO 3aJaHHBIM  aJNrOPUTMAaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHPOBaTh HOBHIE. B mporiecce pemienus 3a1a4 —0CHOBOW y4eOHOM 1eITeTbHOCTH
Ha ypOKaX MaTEMATUKH — PA3BUBAIOTCS TBOPYECKAs Y NIPUKJIIAIHASI CTOPOHBI MBIIIJICHHUS.
OOyueHue maTeMaTuKe JaE€T BOBMOXXHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOYHYIO,
paloHaIbHyI0 U HHGOPMATUBHYIO peub, YMEHHE OTOMPATh Hanbojee MOIXOISIINE

S3bIKOBBIE, CHMBOJIMYECKHE, TPAPUUECKUE CPEACTBA ISl BBIPAXKECHUS CYKIECHUN U
HaIVISAHOTO UX IIPEACTABICHUS.

[Ipy W3ydeHHH MaTeMaTUKH OCYIIECTBISETCS OO0IIee 3HAKOMCTBO C METOJaMU
ITO3HAHUSA JECHCTBUTEIBHOCTH, MIPEACTABICHUSIMU O NIPEAMETE U METOJIAX MATEMAaTHKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSAX
IPUMEHEHUS MaTEMAaTUKH JUJISl PEIICHHS HAYYHBIX U IIPUKIAIHBIX 3a/1a4.
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[IpuopureTHbIMU TEsIMU OOyYEeHHsS MaTeMaTHKe B 5-9 Kiaccax SBISIOTCS:
(dhopMHUpOBaHKE IEHTPATHHBIX MATEMATHICCKUX TTOHITHH (YUCII0, BEIMYHMHA,
reoMeTpuyeckas ¢urypa, NepeMeHHas, BEpPOSTHOCTb, (DYHKITHS), O0OECIICUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00YUarOIIUXCS;

nojiBe/icHue OOydaroluxcsi Ha JOCTYIIHOM Ui HHMX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIET0 MUpa, TOHUMAaHUE MAaTEMATUKU KaK 4acTu
o0111e# KyJIbTYphI YEJIOBEUECTBA,

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW 0OydJaromuxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIILJICHUS,
UHTEpeca K U3y4eHUIO0 MaTEMAaTHKHU;

dbopmupoBaHre (PYHKIIMOHATBPHOW MAaTEMAaTHYEeCKOW TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSIBICHUS MaTEMaTHYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEN
B peaNbHBIX >KMU3HEHHBIX CUTYalMSX U MPU U3YUYCHHUH JAPYTUX y4EOHBIX MPEIMETOB,
NPOSBJICHUS] 3aBUCHMOCTE W 3aKOHOMEpPHOCTEH, (QOpMyIHpoBaTh HUX Ha A3bIKE
MaTeMaTUKH W CO3JaBaTh MATEMaTUYECKUE MOJENU, MPUMEHATh OCBOCHHBIM
MaTeMaTHYeCKU ammapaT Jjisi pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYyUYECHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUU COAEPKAHUS TPOrpaMMBbI IO MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIUHCICHUS», «AnreOpa» («AnreOpawdeckue BBIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY), « DyHKINWY, «I"eomeTpus» («I'eomeTpuueckue GUryphl U UX CBOMCTBAY,
«M3MepeHne TeOMETPUYECKUX BEIUYUH»), «BeposTHOCTh M cTaThcTHKa». [laHHBIE
JVMHUH Pa3BUBAIOTCA MapajlieIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCHMO OJIHA OT APYroil, a B TECHOM KOHTAKTE U B3aUMO/ICHCTBUHU.

ConepxaHue nmporpaMMbl IO MaTEMATUKE, paclpeaesiEHHOE MO0 ToJaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKWM OO0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITAAIEHBIM
Bompocam  oOyuwaromuecss — oOpalllajJuchb  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHUE
MaTEMaTUYECKUMH TIOHATHSMU W HAaBBIKAMU OCYIIECTBIIUIOCH IOCIEIOBATEIbHO U
MOCTYIATEIbHO, C COONIOJCHUEM MPHUHIMIA ITPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAIMCh B OOIIYyI0 CHCTEMYy MaTEeMaTHYeCKHX TMPEACTaBICHUN O00yJaromuxcs,
pactmpsist ¥ yriryouss e€, 00pas3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBUn ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTE€IbHBIM YYEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO 001Iero obpazoBanus. B 5-9 kiaccax matemaTuka
TPaJMIIMOHHO U3Y4YaeTCsl B paMKax CJIEeIyIONUX yueOHbIX KypCcOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kiiaccax — KypcoB «Anreopa» (BKJIr0UYas dJIEMEHThI CTATUCTUKU U
Teopun BepositHOcTel) u «['eomerpus». Ilporpammoil Mo mMaremaTuke BBOJUTCS
CaMOCTOSTENIbHBIN Y4eOHBI Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO1iee 4MCIO YacoB, PEKOMEHJIOBAHHBIX JJII W3Y4EeHUsT MaTemaTtuku (0a30BbIif
YPOBEHb) HA YpOBHE OCHOBHOro o0miero oopasoBanus, — 952 waca: B 5 Kiacce —
170 gacoB (5 yacoB B Heneno), B 6 kinacce — 170 dacoB (5 9acoB B HEACNMIO), B 7 Ki1acce —
204 yaca (6 yacoB B Hefenmo), B 8§ kiacce — 204 yaca (6 4acoB B Heneno), B 9 kiacce —
204 ygaca (6 yacoB B HEJIEIIO).
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyeHne mMaTeMaTWKH Ha ypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS HAMpPaBICHO
Ha JOCTHKEHHE OOYyYaIOLIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa30BaTeNbHBIX PE3YyIHTATOB OCBOCHUS yUEOHOTO MTpEeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaThbl  OCBOEHMS  MpPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEepPU3YOTCS:

1) maTpuoTHyecKoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOW MaTeMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHMIKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTEMaTUYECKOM MIKOJbI, K MCIOJb30BAHUIO 3TUX JIOCTHKEHUH B JAPYrMX HayKax W
MPUKIIATHBIX cepax;

2) rpa:xxaaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpaKAaHWHA U pean3alii ero mpas,
OpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBJICHHM, MPOLIEAYP TPAXKIAHCKOTO 00IIecTBa (HalpuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJEeM, CBSI3aHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JIOCTH)KCHMM HAyKM, OCO3HAaHHEM Ba)XHOCTH MOPAJIbHO-3THYECKHUX
IPUHIMIIOB B IESITEIIBHOCTU YUYEHOTO;

3) Tpy0BO€ BOCIUTAHME:

YCTaHOBKOM Ha AakKTHMBHOE y4acTHE B PEHNICHWH NPAKTHYECKUX 3aaad
MaTEMaTU4YeCKOM  HANpABICHHOCTH, OCO3HAaHUEM BAXXHOCTH  MaTEMaTU4YECKOTO
oOpa3oBaHMsI Ha MPOTSDKEHWHM BCEH JKU3HHM IS YCIEUIHOW MpodeccruoHalIbHOM
JESITEIbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
INOCTPOCHUEM WHJIMBUIYaJbHOU TpPAaeKTOPUM OOpa30BaHUS M IKU3HEHHBIX ILJIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) acTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY W 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKnX OOBEKTOB, 3ajJad, pEIICHWHA, pacCyKIECHWH, YMEHHWIO BHJIICThH
MaTeMaTHYCCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpHUEHTAMEN B JEATEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHSA YEJIOBEKAa, MPUPOJIBI M OOIIEeCTBa,
MOHUMAHUEM MaTeMaTHYECKON HAayKu KakK Cepbl YEIIOBEUECKON JIeITEIbHOCTH, STAllOB
e€¢ pa3BUTHS M 3HAYMMOCTH ISl PA3BUTHSL IMBWIM3ALUM, OBJAJICHUEM SI3BIKOM
MaTEeMaTUKH U MAaTEeMaTH4YeCKOM KyJIbTYpPOU KaK CpEJICTBOM MO3HAHUS MHPA,
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OBJIaACHHUCM HpOCTCﬁHIHMPI HaBBIKaMH PICCJIGIIOBEITGJIBCKOP'I ACATCIIBHOCTH,

6) puznueckoe BocnuTaHue, (opmMHupoBaHHEe  KYJbTYPbl  3A0POBbA H
IMOLMOHAJIBHOI0 0J1arOMOyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 370POBbA,
BEJICHUS 3/10pOBOTO 00pa3a »U3HU (340pOBOE MHUTaHUE, COATaHCHUPOBAHHBIA PEXKUM
3aHATUN U OTJBIXA, PETYIsIpHas (U3nUecKas akTUBHOCTD), C(DOPMHUPOBAHHOCTHIO HABBIKA
pedrekcun, mpU3HAHHMEM CBOErO MpaBa Ha OMMOKY M TaKOro JK€ TpaBa APYroro
YEJIOBEKa;

7) 3Ko00rNYecKoe BOCIIUTAHHE:

OpUEHTallueli Ha TMPUMEHEHHWE MAaTeMaTHUYEeCKUX 3HAHWM Ui pElIeHHs 3ajaad
B 00JIaCTH COXPAaHHOCTU OKPY’KAIOIIEH Cpepl, MIaHUPOBAHUS MOCTYIKOB M OIEHKH MX
BO3MOXKHBIX TIOCIICJICTBUNA I OKpPY’KaIOIIEW Cpelnbl, OCO3HAHHWEM TJI0O0AIBHOTO
XapakTepa dKOJOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) ajanTauus Kk M3MEHAIOIMMCS YCJIOBUAM COLMATBHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYH IEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS Y OPYTHX JIOJCH, MpruoOpeTaTh B COBMECTHOM NI€ATEIHHOCTH HOBBIC 3HAHUS,
HAaBBIKU Y KOMIIETCHIIMU U3 OIbITA IPYTHUX;

HEO0OXOMMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM YHCIe (POPMYIHUPOBATH
UJEeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM YUCJIE PaHEE HE U3BECTHBIX,
OCO3HaBaTh J1e(PULUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYalMIO0, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONINN KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIE PEIICHUS
U JiericTBUsA, GOPMYyIIMPOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTte ocBOCHHS IPOrpaMMBbI [0 MaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus y oOydaromierocst OyayT c(pOpMUPOBaHbl METAapPEIMETHBIE PE3YIbTAThI,
XapaKTEPU3YIOIIMECS OBJIAJCHUEM YHUBEPCAIBHBIMU [103HABATEIbHBIMU JCHUCTBUSMH,
YHUBEPCATHbHBIMA ~ KOMMYHUKATHBHBIMH  JEHCTBUSIMH W YHHBEPCAIbHBIMU
PEryIsiTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
ba3oBble Jiornvyeckue aeicTBUA:

BBISIBJISITH M XApPaKTEpPU30BaTh CYIICCTBEHHBIE IPU3HAKKM MAaTEMATHYECKHUX
00BEKTOB, TOHATHN, OTHOIICHUH MEXIYy MOHATHAMH, (GOPMYIHPOBATH OMpPEACICHUS
MOHSATHUM, YCTaHABIMBATh CYIICCTBEHHBIM TMPH3HAK KiIacCH(UKAIMK, OCHOBaHHS
TUTs1 0000IIEHNS U CpaBHEHU S, KPUTEPUH TIPOBOAMMOTO aHAIH3a,;

BOCIIPUHUMATh, (DOPMYIHMPOBATH U TPEOOPa30BBIBATH CYXKICHUS: YTBEPAUTCIHHBIC
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U OTpULIATEIbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M INPOTUBOPEUUs
B (akrax, [aHHBIX, HAONIOACHUAX ¥ YTBEPXKICHUSIX, Mpenjgaratb KpUTEPHH
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN M POTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HICTIONH30BAaHMEM 3aKOHOB JIOTHKH, A€ TYKTUBHBIX U MHTYKTUBHBIX
YMO3aK/IIOUeHUH, YMO3aKIIFOUEHUH 0 aHAJIOTUH;

pa30buparh JOKa3aTelbCTBA MATEMAaTUUYECKUX YTBEpXKIEHUH  (mpsMble |
OT TMPOTHUBHOTO), TMPOBOJAUTH CAMOCTOATEIHHO  HECIOXHBIE JOKa3aTelbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APryMEHTALMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpaTh CrIOCO0 perieHus yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HanboJiee MOAXOMAUINI C YUETOM CaMOCTOSITENIBHO BbBIJECIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeIbCKHe AeiiCTBUS:

WCITOJIb30BaTh BOIMPOCHl KaK HCCICIOBATEIbCKANA HMHCTPYMEHT IIO3HAHUSA,
bopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIONINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIIBHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, ()OPMHPOBATH THIIOTE3y, aprYMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABICHHOMY ILJIAaHY HECIOXKHBIN AKCIIEPUMEHT,
HEOOJIBITIOE HCCIICIOBAHUE IT0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKY COOOM;

CaMOCTOATENbHO (OPMYJIHPOBAaTH OOOOIIEHUS W BBIBOJBI IO pPeE3yJibTaTam
MIPOBEIEHHOTO HAOJIOCHNUS, WCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH IOTYYCHHBIX
pe3ynbTaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TMpoIlecca, a TakKe BBIABUTATH
MIPEAIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanueii:

BBISBJISIT  HEJAOCTATOYHOCTh W M30BITOYHOCTh  MH(OpMAIUU,  JaHHBIX,
HEOOXOMMBIX JIJIs PEIICHHUS 3a/a4H;

BBIOMpPATh,  AHAJTU3UPOBATH, CHUCTEMAaTU3UPOBATH M HHTEPIPETUPOBATH
UH(OPMAITHIO PA3TUIHBIX BUIOB M ()OPM MPEICTABICHUS;

BBIOMPATH (POpMy mpeacTaBiaeHUs: HGOOPMAIIUU U WILTIOCTPUPOBATH pellacMble
3aJla4u CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIHSIMU;

OILICHUBATh HAAEKHOCTh MH(DOPMAIIUU TIO KPUTEPUAM, MPEIIOKEHHBIM YIUTEIEM
iU c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTUBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eCTBHSA:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTb CYXKACHUA B COOTBCTCTBHH C YCIOBHAMH H
OeJIsIMHA O6HI€HI/IH, SCHO, TOYHO, 'PAaMOTHO BbIpaXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX
N ITIUCbMCHHBIX TCKCTAX, AaBATh ITIOJACHCHUA 110 XO0A4Y PCHICHUA 3a1a91, KOMMCHTHPOBATH
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MOJIyYCHHBIN PE3yJIbTaT;

B XOJl¢ OOCYXJEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKTAa€MON TEMBl,
poOJIeMBI, pelraeMol 3a/lauu, BBICKA3bIBATh WJICH, HAIICIICHHBIC Ha TOWCK PEIICHUS,
COTOCTAaBIIATh CBOU CYXJEHUS C CYXICHUSMU JPYrHMX YYaCTHUKOB JIMAJIoOra,
0OHapyXHBaTh Pa3IMINE U CXOACTBO IMO3HIINI, B KOPPEKTHOH dopme (popmMyTnpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YyJbTaThl PEIICHUS 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOCKTa, CaMOCTOSITEIPHO BHIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1ad
MPE3EHTAlMU U OCOOEHHOCTEH ayIMTOPUU;

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHAHOW M HHIUBHUIYATbHOU PaOOTHI
[P pEUICHUU YUYeOHBIX MAaTEMAaTHYECKUX 3a71aY;

MPUHUMATh 11€JIb COBMECTHOW JIESITEIbHOCTH, IUJIAHUPOBATh OPraHU3AINIO
COBMECTHOU palOTHI, paclpeaemsaTh BUIAbI paboT, T0rOBapuBaThCs, 00CYKAATh MPOIIECC
U pe3yJbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYKJIeHHs, OOMEH MHEHUSIMU,
MO3TOBBIC IITYPMBI M IPYTHE), BBITIOJHATH CBOIO YaCTh paOOThI U KOOPAHMHUPOBATH CBOU
JENUCTBUA C APYTUMHU WICHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIUIA
MPOIYKT IO KPUTEPHUAM, CHOPMYTHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUA.

PeryasitTuBHble YHUBeEpCcaJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO COCTABIIATH TUIAH, aJTOPUTM DPEIICHUS 3aJa4yu (MM €ro 4acTh),
BBIOMpaTh CHOCOO0 pemieHUusT ¢ YYETOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIIHH.

CaMOKOHTPOJIb:

BJIQ/IETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3ylbraTa
pelieHus: MaTeMaTUYeCKOM 3aauH;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH PEUICHUM 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAlJAEHHBIX
OILIMOOK, BBISIBJICHHBIX TPYIHOCTEM;

OLICHMBATb COOTBETCTBUE pE3yJIbTaTa JEATECIbHOCTH IIOCTABICHHONW LEIU U
YCIIOBUSIM, OOBACHATH NPUYUHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS II€NIM, HAaXOJUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATBI

IIpenMeTHble pe3yibTaTbl OCBOCHUS IIPOTPaMMbl [0 MAaTEMATHUKE IPEACTABIICHbI
10 rofiaM 00y4€HHUs B CIAEAYIOLIUX pa3zesiaX MPorpaMMbl B paMKaxX OTJEJIbHBIX YUEOHBIX
KypcoB: B 5—6 Kkiaccax — Kypca «MaTtemaTkay, B 7-9 kiaccax — KypcoB «Anredpay,
«I'eomerpusd», «BepOATHOCTD U CTATUCTUKAY.
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KTACCAX

IMNOACHUTEJIBHASA 3AIINCKA

[IpuopureTHpiMu 1ENsIMU OOyYEeHHs] MaTeMaTUKe B 5—6 Kiaccax SBISIOTCS:
IpOoJOLKEHHE (POPMUPOBAHMSI OCHOBHBIX MaTEMaTUUECKUX MOHIATUNA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas (Qurypa), oOecrneynBaroONMX MPEEeMCTBEHHOCTh U

MEPCIIEKTUBHOCTH MATEMATUYECKOTO 00pa30BaHUS 00YJIaArOIINXCS;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OO0ydaromuxcs,
IIO3HABATEJIbHOM aKTUBHOCTH, HUCCIENOBATEIBCKUX YMEHUH, MHTEpEca K HU3YyYECHHIO
MaTE€MaTHUKH;

noJiBe/IcHue OOydaroluxcsi Ha JOCTYIIHOM JJii HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKAIOILIETr0 MHUPA;

¢opMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4YEeCKOW TI'pPaMOTHOCTH: YMEHUs
pacno3HaBaTh MaTEMaTHYECKUE OOBEKTbHI B pEaJbHBIX JKU3HEHHBIX CUTyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS JUISl PELICHUs IPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady,
MHTEPHPETUPOBATh MOJYUYEHHBIE pE3yJbTaThl W OLIEHMBaTh HMX Ha COOTBETCTBUE
IIPAKTUYECKON CUTyalUH.

OCHOBHBIE JIMHMM COJEpXaHWs Kypca MaTeMaruku B 5-6 Kiaccax —
apu(mMeTnyeckas U TeOMETpUYECKasi, KOTOPbIE pPa3BUBAIOTCA MapaJlyIeNIbHO, Kaxjaas
B COOTBETCTBHM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT JAPYTrOi,
a B TECHOM KOHTaKT€ M B3auMOJAEUCTBUM. Takxke B Kypce MAaTeMaTUKH IPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl ¥ OMMCATEIHHONU CTATUCTUKH.

W3ydenne apupMeTHUECKOro MaTepuaja HAYMHAETCS CO CHCTEMAaTH3allud U
Pa3BUTHA 3HAHUN O HATypabHBIX YUCIAX, OTYYEHHBIX Ha YPOBHE HAYAJIBHOTO OOLIETO
oOpazoBanusi. [lpm 3STOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHYECKHX 3HAHUH  COYETaeTcs C  Pa3BUTHEM
BBIUHUCIUTENBbHON KYyJbTYphl, B YAaCTHOCTHM C OOY4YEHHEM MpOCTEUIINM HpuéMam
NPUKUJIKH W OLEHKU pE3yJIbTaTOB BbIUMCICHUN. M3yueHue HaTypajJbHBIX YHUCEI
IIPOJIOJDKAETCS B 6 Kilacce 3HaKOMCTBOM C Ha4aJIbHBIMU IIOHATHSMU TEOPUU I€TUMOCTH.

Hauano n3yuenuns oObIKHOBEHHBIX U ICCATHYHBIX IPp0OEi OTHECEHO K 5 Kitaccy. ITo
NEPBBIN ATall B OCBOEHUU JpOOEii, Koraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UIESIMH,
HNOHATUAMHU TeMBlL. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Apo0Oel B IOJTHOM 00bEME

IPEJIIECTBYET U3yUEHUIO JECITUUHBIX APOOEH, UTO 11eIeCO00pa3HO C TOUKU 3pEHUS
JIOTUKH U3J10KE€HUS YUCIOBOM JIMHUY, KOTJa TpaBuiIa IEUCTBUIM C JECATUYHBIMU
JIpoOsIMI MOKHO 00OCHOBATH y>K€ M3BECTHBIMH aJITOPUTMAaMU BBITIOTHEHUS JCHCTBHIMA
C OOBIKHOBEHHBIMH JIpOOSMU. 3HAKOMCTBO C JECATUUHBIMU APOOSIMHU PAaCUIUPUT
BO3MOXKHOCTH JIJIs1 TOHUMaHUST 00y4YaIOUMUCS MPUKIAIHOTO MPUMEHEHUSI HOBOU
3alMCH NPU U3YYEHUU JPYTUX NPEIMETOB U IPU NPAKTUYECKOM MCIOJIb30BAHUM.
K 6 xiaccy oTHECEH BTOPOH 3Tall B U3YYCHHUH JPOOE, T/1€ TPOUCXOAUT
COBEpLICHCTBOBAHNE HABBIKOB CPABHEHUS U NpeoOpa3oBaHus 1poOei, 0CBOCHUE HOBBIX
BBIYMCIINTEIBHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKN BBIYMCIICHU, B TOM YHUCIIE
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3HAUEHUIN BBIPAXKEHUM, coAepXkKalluX M OOBIKHOBEHHbIE, M JAECATUYHBIE Jpo0OH,
YCTaHOBJICHHE CBsI3€i MEXKIy HUMH, pACCMOTPEHUE MPUEMOB PEIICHUS 3374 Ha IPOOH.
B Hauane 6 kiiacca MpoMCXOAUT 3HAKOMCTBO C IIOHSTHEM MPOLIEHTA.

OCOOEHHOCTBIO N3YYEHHS TTOJIOKHUTENBHBIX U OTPULIATEIBHBIX YHCEIN SBISETCS TO, UTO
OHH TaKX€ MOT'YT pacCMaTpMBaThCsS B HECKOJIBKO 3TanoB. B 6 kiacce B Hayase M3y4eHUsI
Tembl «llonoxuTeNnbHbIE U OTpUIIATENIbHBIE YUCTa» BhIeNseTcs noarema «llemsie yncnay,
B paMKax KOTOpOW 3HAaKOMCTBO C OTPHULATEIBbHBIMUA YHCIAMU U JEUCTBHAMHU
C ITOJIOXKUTEJIEHBIMU M OTPULATEIIEHBIMU YHCIIAMU IIPOUCXOANUT HA OCHOBE CO/IEP/KATEIBHOIO
NOAX0Ja. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIUXCS TPAKTUIECKU
CO BCEMH OCHOBHBIMM IOHATHSIMA TEMBL, B TOM 4YHCIE M C TpaBWIaMd 3HAKOB
NP BBIIOJIHEHUH apu(METHIECKUX ACHCTBUIL. V3ydeHne paloHambHBIX YMCET Ha ATOM HE
3aKOHYUTCS, a Oy/IET MPOJOIDKEHO B Kypce anreOphl 7 Kiiacca.

[Ipu oOydeHHMHM pEIICHHIO TEKCTOBBIX 3aJad B 5—6 KiaccaXx HCIOIb3YIOTCA
apumernyeckue npuémsl perenus. [Ipu orpaboTke BHIYUCINTENBHBIX HABBIKOB B 5—6
KJIACCax pacCMaTpHUBAIOTCSA TEKCTOBBIE 3a/1a4M CJIEIYIOIIMX BUJIOB: 33Ja4H Ha IBH)KCHHUE,
Ha YaCTH, Ha TIOKYIIKH, Ha padOTy U NPOU3BOAUTEIBLHOCTD, HA IPOLIEHTHI, HA OTHOLLICHUS
u nponopuuu. OOydaromuecs 3HAKOMATCS ¢ NpUEMaMM pPELIEHUs 3aaad nepedopoM
BO3MOXKHBIX BapUaHTOB, y4arcsi paboTath ¢ WH(OpMammeid, mpeacTaBIeHHONH B Gpopme
TAOJIUI WK AUATPAMM.

B mporpamme ywyeOHOro kypca «MareMaTtukay MpeaycMOTPEeHO (OpMHpPOBAaHHE
IpONEAEBTUUECKUX aNreOpanuyeckux MpeJCcTaBlIeHUN. BbykBa Kak CHMBOJ HEKOTOPOTO
Yucia B 3aBUCHUMOCTM OT MAaT€MAaTHYECKOrO0 KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IMUPOKO HCIOJB3YyeTCS MPEXAE BCEro s 3amucH OO0IHX
YTBEPKACHUN U IPEIOKEHHUM, OPMYJI, B YACTHOCTH JIJIsl BBIYMCIECHUS TEOMETPUUECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTEIS YUCIIA.

B mporpamme yuebHoro kypca «MaremaTuka» TpeACTaBli€HA HAarJsIHAs
TE€OMETpHs, HalpaBJCHHAas HAa Pa3BUTHE OOpPa3HOrO MBIIUICHHS, MPOCTPAHCTBEHHOIO
BOOOpa)KeHUs, N300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I'€OMETPUH,
KOTOpPBI  OCYIIECTBIIAETCSI HA  HAIJISAHO-IIPAKTUYECKOM  yYPOBHE,  OIHMpPAETCs
Ha HaMIIHO-O00pa3HOe MblluleHHe oOydaromuxcs. bonbmas poab  oTBOIUTCS
IPAKTUYECKOHN JESITeIbHOCTH, OIBITY, SKCIEPUMEHTY, MOoAenupoBanuto. O0yuaromuecs
3HAaKOMATCS C T€OMETPUYECKUMHU (PUTypamMH Ha IUIOCKOCTH M B TPOCTPAHCTBE, C UX
OpOCTEHIIMMU  KOH(UrypanusiMu, y4aTcs H300pakaTh KX Ha HEJIMHOBAHHOM W
KJIeT4aTol Oymare, pacCMaTpUBaIOT UX MPOCTEHUINE CBOWCTBA. B mporecce n3ydeHus
HarJasJHOM T€OMETPUU 3HAHUs, MOJy4YeHHbIe OOydYarolMMUCS Ha YPOBHE HAYaJIbHOTO
o011ero 00pa3oBaHus, CUCTEMATU3UPYIOTCS M PACIIHPSIOTCA.

CornacHo yueOHOMY IJ1aHy B 5—6 Kilaccax U3y4yaeTcsi MHTErPUPOBAHHBIN IPEAMET
«Maremarrka», KOTOPbIM BKIIOYAET apU(PMETUUYECKUN MaTepHall M HArISAHYIO
TE€OMETPHIO, a TAKXKE MPOIEAEBTUUECKUE CBEICHUS U3 alnreOpbl, SJEMEHTHI JIOTUKU U
Hayasa OIMCaTEIbHON CTATUCTUKHU.

Oo11ee ynco 4acoB, peKOMEHOBAHHBIX JUIsl U3yYeHUsl MaTeMaThKu, — 340 yacos:
B 5 kmacce — 170 gacoB (5 4yacoB B Hefient0), B 6 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).
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COJEPXXAHME OBYYEHUA
5 KUIACC

HarypajbHble 4nc/ia U HYJIb

HarypaneHoe wumcno. Psn nHatypampabix uymcen. Yucino 0. HzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOM (YHUCTIOBOM) MPSIMOM.

[lo3unmonHas cucremMa CcyucCieHusA. PuMckas Hymepanus Kak —IIpUMeEp
HEMO3UIMOHHON CUCTEMBI CUUCIIEHNUS. [[ecATHUHas CUuCTEMAa CUUCIICHMUS.

CpaBHeHHE HATypaJIbHBIX YHCEI, CPABHEHUE HATYPAIBHBIX YUCET C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpYTICHHE HaTypaIbHBIX YHCEL.

CroxeHre HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPHU CI0XEHUU. BrlunTaHnue Kak
neiicTBre, o0paTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaJbHBIX YMCEN, CBOMCTBA HYJNS U
CAMHUIIBI TP YMHOXKEHUHU. JlemeHue Kak JelcTBHe, O0OpaTHOE YMHOXEHHUIO.
KoMIioneHTsI nelicTBHiA, CBA3h MEXITy HUMU. [IpoBepka pesynbprata apudMeTHIecKOoro
nerictBus. IlepeMecTuTenibHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXCHUS U
YMHOXEHHUS, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonp3oBanue OykB s 0003HAYEHUS] HEU3BECTHOI'O KOMIIOHEHTAa M 3alHCU
CBOMCTB apu(METUUECKHUX ACHCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, PA3JIOKEHNE Ha MHOXKHUTENU. [IpocTeie U cocTaBHBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJabHBIM ITOKA3aTeIeM. 3alliCh YHCIA B BUJE CYMMBI Pa3psIHBIX
CJaracMaiX.

YucnoBoe BbIpakeHHE. BpUKMCIIEHNE 3HAYEHUM YWCIOBBIX BBIPAKECHHM, IMOPSAIOK
BBITIOJTHEHUS JEeUCTBUU. VCHONB30BaHWE NPU BBIYUCICHUSAX IIEPEMECTUTENBHOTO M
COUYETATENILHOTO CBOWMCTB (3aKOHOB) CIJIOKEHHS U YMHOXEHHS, pacHpeleIUTEIbHOrO
CBOMCTBA YMHOECHHS.

Apoou
[IpeacraBnenne o npodu Kak crocoOe 3amucu 4acTu BenMnduHbl. OOBIKHOBCHHBIC

npobu. [lpaBuibHbIE W HempaBWibHBIE ApoOu. CwmeriaHHas poOb, MpPeICTaBIICHUE
CMEIIaHHOW ApoOU B BHJI€ HEMPABWIBHOW IpOOW U BBIJICTICHUE 1IEJIOM YacTH YHClia
W3 HempaBWIbHON apoOm. M3o0paxkeHnue apoOel TOYKaMH Ha YHCIOBOM MPSMOM.
OcHoBHOe cBoiicTBO Apobu. Coxpamienue apoOeit. IlpuBeaenue npodbu K HOBOMY
3HameHaTeno. CpaBHeHUE JpoOeit.

CnokeHrie W BBIYMTAHHE IpoOed. YMHOKEHHWE W JelieHHe apoOei, B3auMHO-
oOpatnble 1podu. HaxoxxaeHne yacT 1eaoro u 1eiaoro Mo ero 4YacTH.

Hecstuunas 3anuch JapoOeit. IlpencraBieHue necsiTUYHOM JpoOW B BHJIE
0ObIKHOBeHHOU. M300pakeHNe AECATUYHBIX ApOoOei TOYKaMU Ha YUCIOBON MPSIMOMH.
CpaBHEHUE JECATUYHBIX APOOECH.

ApudmeTrdeckue TEUCTBUS C ACCATUIHBIMU IpoOsMu. OKPYTIICHHE NEeCITHYHBIX
TpoOeii.
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PemieHne TekCcTOBBIX 33124

Pemenne TeKCTOBBIX 3aja4 apu(METHYCCKUM CIocoOoM. PerieHue Jorudaeckux
3aia4. Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmonb3oBaHue
MIPU PEIICHUY 3a/1a4 TaOJIUI U CXEM.

Pemenue 3agay, cojiepKaiux 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMsl, pacCTOSHHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIMHHUIIBI WU3MEpPEHUs: MaccChl,
00BEMa, IEHBI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b MKy SAUHUIIAMUA H3MEPEHUS
Ka)KJ0M BEJIMYMUHEL.

Petienrie OCHOBHBIX 3aj71a4 Ha ApOOH.

[IpencraBnenre TaHHBIX B BUAE TaOJIHI], CTOJI0YATHIX JUATPAMM.

Harnsignas reomerpust

Harnsnaele npencraBiieHds o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK,
JIy4, yroJ1, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsaMoi, oCTpsIii, Tyron
Y pa3BEPHYTHIN YIJIBL.

JInuHa oOTpe3ka, METpUYECKHE €IUHULBl JUIMHBL. JlJIMHA JIOMaHOW, NEPUMETP
MHOI'OYTroJIbHUKA. MI3MepeHre U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsngaeie mnpexactaBneHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxenne ¢uryp, B TOM uMciae Ha kietdaroil Oymare. Iloctpoenue
KOH(pUrypanuii u3 gyacteil npsiMoi, OKPY>KHOCTH Ha HEJTMHOBAaHHOM U KJIeT4yaToi Oymare.
Hcnonp30BaHre CBOWICTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBAApaTa.

[nomanp MPSAMOYTOJIbHUKA 51 MHOT'OyTOJIBHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJBHUKOB, B TOM 4YHcie (uryp, m300pak€HHBIX Ha KIET4aTol Oymare.
EnvHUIb ©13MEpeHns TIoaau.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (Urypax: MNPSIMOYTOJIbHBIN
napajuienienumnen, Ky0, MHOrorpaHHUKHU. M300paskeHue MpoCTeUIITNX MHOTOTPAHHUKOB.
Pa3sépTku kyOa u napamienenuneaa. Coznanue Mozelield MHOrorpaHHUKOB (13 0yMary,
MIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPUAIIOB).

O06BEM TIPSIMOYTOJIBHOTO Tapajuiesienunena, Kyoa. EnuHuier nsmepenus oonéma.

6 KJIACC

HarypaabHble yucia

Apudmernueckue AEHCTBUS C MHOTNO3HAYHBIMM HATypajJbHBIMU  YHUCIIAMH.
YucnoBble BBIpAKEHHS, MOPSIOK ACHCTBHIA, UCTOIb30BaHNE CKOOOK. Mcmonmp3oBaHue
IIPU  BBIYUCICHUAX IIEPEMECTUTEIIBHOIO M COYETATEIIbHOIO CBOWCTB CIOXKEHUSA W
YMHOXEHHUSI, PACIPENEIUTEIIBHOTO CBOWCTBA YMHOXKEHHsI. OKpyIJieHuE HAaTypaJbHBIX
yuCell.

JlenuTenu u KpaTHbIE YUCiIa, HauOOJIbIIUI OOIINI AeTUTENb U HAUMEHbLIee 0011ee
KpaTHoe. JIeMMOCTh CyMMBI ¥ IIPOU3BEACHUA. JleleHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEeHHas: ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHue ApoOei.

CpaBHeHue W ymopsiouuMBaHue ApoOei. PemieHue 3agad Ha HaXOXJIEHUE 4YacTH
OT LENOro M Ienoro mo ero dvactu. JlpoObHoe dMcIo Kak pe3yabTaT AeTCHHS.
[IpencraBienue OecATUUHOM IpoOM B BUAE OOBIKHOBEHHOH IpoOM M BO3MOKHOCTH
NPECTaBICHUS OOBIKHOBEHHON IpoOM B BHIE NeCATUYHOW. JlecsTmuHble npoOU u
MeTpuyecKass cucreMa mep. ApudMeTudyeckue ICHCTBUSL U YMCIOBBIE BBIPAXKECHUS
C OOBIKHOBEHHBIMH H JECATUYHBIMH IPOOSMHU.

OtHouenue. JleneHnue B JaHHOM OTHoLIeHUU. Macmita0, nponopuus. [lpumenenne
IIPONOPLIMN NPH PEIIEHUH 3a]1a4.

IlonsiTne mpoueHTa. BpruncieHne NpoLeHTa OT BEJIWYMHBI U BEJIWYUHBI 10 €€
NpoIeHTy. BrIpakeHne TMPOLEHTOB JeCITHUYHBIMH JApoOsMu. Pemenune 3amau
Ha IIPOLEHTHI. BrIpakeHne OTHOIIEHUS BEJIUYMH B IPOLEHTaX.

IHonoxureabHbIe H OTPULATEIbHbIC YHCIA

ITonoxurenbHple W oTpULaTesnbHble uucia. llemsle uucma. Mopayns 4yucia,
reoMeTpHuuecKas HHTepIpeTalus Moy uncia. M3o0paxeHue uncen Ha KOOpAUHATHON
npsamoil. YucnoBble npomexyTkd. CpaBHeHue uucen. ApupMeTHYecKue AeHCTBUS
C IIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHas cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHartsl TOYKH
Ha IUIOCKOCTH, abcuucca n opanmHata. IloctpoeHne Todek u uryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIe BbIpAaKeHHS

[Ipumenenne OyKB AJisi 3alIUCHM MAaTEMaTHYECKUX BBIPAXKECHUM U MPEUIOKESHUM.
CpoiicTBa apudmMeTHUeCKHX JeWCTBUH. bByKBeHHBIE BBIp@KEHHUS U  YHCIOBBIC
IIOJACTAaHOBKU. DYyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa U IUIOMIAAM MPSIMOYTOJbHMKA, KBajapaTa, oObEMa
napasuiesienumnesa u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ada4 apu(METHUYCCKUM CIIOCOOOM. PerieHue JorudaecKkux
3a1a4. Pemenue 3a1au mepebopoM BceX BO3MOXKHBIX BAPHUAHTOB.

Pemenune 3angay, coepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIIMYHUHBI: CKOPOCTb,
BpeMsl, PaCCTOSTHUE, IIEHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEILHOCTD, BpeMs, 00bEM
paboThl. EquHuIIBI U3MEPEHUs: MAcChl, CTOUMOCTHU, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs3b MEXY €AMHUALIAMHA U3MEPEHUS KAKIOW BETUYNHBL.

Pemienue 3amad, CBSI3aHHBIX C OTHOUICHWEM, IPONOPIMOHAIBHOCTHIO BEJIWYHH,
MIPOIICHTAMM; PEIICHUE OCHOBHBIX 3a7a4 Ha JPOOH U MPOIICHTHI.

OneHka W TIPUKHAKA, OKpyrieHue pesyiabrara. CocTaBlieHHEe OYKBEHHBIX
BBIPAKECHUH T10 YCIIOBHIO 3aJ1a4H.

[IpencraBienre MaHHBIX C TOMOIBIO TaOmui, W jauarpamMm. CronOdartbie
JHarpaMMbl: YTE€HUE U TTIOCTPOCHUE. UTEHHUE KPYTOBBIX JUATrPAMM.
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Harnsignas reomerpus

Harnsinuele npencrapieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3auMHoe pacrnosiokeHue IByX MPSMbBIX Ha IUIOCKOCTH, MapajulielibHbIE MpSMBbIE,
NEePIECHIUKYJISIpHbIC MpsiMbIE. VI3MepeHne pacCTOSIHUM: MEXK Y IByMsI TOUKaMH, OT TOUKH
710 IPSIMOM, JIJTMHA MapIIpyTa Ha KBaJpaTHOW CETKE.

N3mepeHnrie M MOCTPOEHHWE YIIOB C IOMOMIbIO  TpaHcHopTupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBINA, TYNOYTOJIbHBIN, paBHOOSIPEHHBIH,
PaBHOCTOPOHHUMN. UeThIpEXYTOIBHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [ [psIMOYTOIBHUK,
KBaJIpaT: WCIIOJIb30BAaHWE CBOWCTB CTOpPOH, VIJIOB, AuaroHaieil. M3oOpaxenue
reOMETpUYECKUX (UTYp Ha HEJIMHOBAaHHOM Oymare ¢ HCIOJIb30BAHUEM IUPKYJIS,
JMHEWKH, YTOJIbHUKA, TpaHcmoptupa. [loctpoenns Ha kiaeTdaToit Gymare.

[Tepumerp MHOTOyTONBHUKA. [loHSATHE TIOmMATU (UTYPHI, CAMHHUIBI U3MEPEHUS
wiowaan. [pubnmxénnoe n3mepeHue miomanyd Guryp, B TOM 4Hciie Ha KBaApaTHON
cetke. [Ipubmmx€nHoe n3MepeHne IIIMHBI OKPY>KHOCTH, TIJIOMIaAN KpyTa.

CummeTpus: LIeHTpajbHasA, OCeBas U 3epKajibHasi CHMMETPUH.

[TocTpoenre CHUMMETPUYHBIX QUTYD.

Harnsigasie mpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: mapaiienenumne, Kyo,

nmpu3Ma, nupamuaa, KOHyC, IWIHHIP, map U chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHPA U KoHyca. Co3aaHne Moeneit
POCTPAHCTBEHHBIX (puryp (n3 Oymaru, MpoBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPUATIOB).

[lonsitue oOBEMa, enuHuIlbl H3MepeHUus o00bEMa. OOBEM MPSIMOYTOIHHOTO

napajuienenuneaa, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUSA MPOTPaAMMBl Y4EOHOTO Kypca K KOHILY
oOyueHus B 5 kiacce:

Yucna 1 BBIYMCICHUSA

[lonumMaTe ¥ MPaBWIBHO YHOTPEOJSATh TEPMUHBI, CBSI3aHHBIE C HATypaJbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH JTPOOSMH.

CpaBHUBATh M YNOPAIOYMBATH HATypaJlbHbIC YMCJIA, CPABHHUBATh B MPOCTEUILINX
CITy4asx OOBIKHOBEHHBIE TPOOH, JECATUIHBIC TPOOH.

CoOTHOCUTD TOUKY Ha KOOPJUHATHOM (YUCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM €1
YHUCJIOM M M300pakaTh HATypaJibHbIE YHCJIa TOYKAMU Ha KOOPJAMHATHOW (YUCIIOBOM)
IIPSIMOM.

Beimonuare  apudmMerndeckue — ACHCTBUS € HATypaJbHBIMH  YKCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrinonHATs IpOBEpPKY, NPUKUAKY PE3YJIbTAaTA BHIYACICHUN.

OKpyIJIsTh HaTypaabHbIE YUCIIA.
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PemieHne TekCcTOBBIX 33124

Pemarp TekcToBBIE 3amaun  apU(PMETHUYECKHMM CIIOCOOOM U C  IOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO Tepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pematp 3amaun, coneprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMsi, pacCCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alMCH, CXEMbI, TaOJIUIbl, 0003HAUECHUS NpPHU PEILIECHUU
3ajad.

[Tonb30BaTbCs OCHOBHBIMM €IMHHULIAMH HM3MEPEHHUS: LEHBI, MACChI, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAKaTh OJIHU €IMHULIBI BETMINHBI Yepe3 APyTHE.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHWBATh  MHQPOPMALMIO,  MPEICTABICHHYIO
B Ta0iuile, Ha CTOJIOYATON Juarpamme, MHTEPIPETUPOBATh MPEICTABICHHbBIC JaHHBIC,
WCTIOJB30BaTh IaHHBIC NP PEIICHUH 3a]1a4.

Harnsignas reomerpust

ITonp30BaThCA TEOMETPUUECKUMHU NTOHATUAMU: TOUYKA, IIPSAMAsi, OTPE30K, JIyd, yroJl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauT, mTpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEmuX (opmy
W3YYEHHBIX TEOMETPUUECKUX (DUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYK) C YyIVIAMM: BEpIIMHA CTOPOHA,
C MHOI'OYI'OJIBHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, AUArOHAJIb, ¢ OKPYKHOCTBIO: PaJnycC,
JIAAaMETp, LEHTP.

N300paxaTh H3y4eHHbIE TEOMETPUYECKHUE (PUTYpbl HA HETUMHOBAHHOM M KJI€TYaTON
OyMare ¢ MOMOUIbIO HUPKYJISI U IMHEUKH.

HaxomuTe miIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHUEM C IIOMOLIBIO
JIMHEWKH, CTPOUTD OTPE3KU 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTB 3aIaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYIOJIBHMKA, KBaapara sl UX
ITOCTPOEHMS, BBIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Beruncnsate mepuMerp u  IIJIOmAAb KBagpaTa, MPSMOYTOJbHUKA, (QUTYp,
COCTaBIICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YUCIIe QUTYP, N300pKEHHBIX HA KIETYATOU
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMH €AUHULIAMM HU3MEPEHUS JUIMHBI,
IIJIOLAIH; BBIPAYKATh OJTHA €IMHUIIbI BEJIMYUHBI U€pe3 APyTHe.

Pacno3naBate mapasuienenunen, KyO, HCIOIB30BaTh TEPMHHOJIOTHIO: BEpINUHA,
pedpo rpaHb, U3MEPEHMs], HAXOJUTh U3MEPEHNUS NapauleNenunena, Kyoa.

Boruncnate 00b€M  Ky0a, mnapauienenunena 10 3aJaHHbIM  H3MEPEHUSIM,
MOJIb30BATHCS €AMHUIIAMU U3MEPEHUS 00bEMA.

Pemlare HecnmokHBIE 3aJauyM  HA U3MEPEHUE TI'E€OMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTyaLUAX.
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[IpenMeTHBIE pe3ynbTaThl OCBOCHHUSA MPOTPAMMBbl YYEOHOTO Kypca K KOHILY
oOyueHus B 6 kiacce:

Yucia 1 BbIYMCJICHUSA

3HaTh W TOHMMATh TEPMHUHBI, CBA3aHHBIE C PA3IUYHBIMH BHUJIAMU YHCEN H
croco0aMu WX 3aIKCH, MEPEXOAUTh (€CIM 3TO BO3MOXKHO) OT OAHOM (POpMBI 3amucu
YyHucIia K APYTou.

CpaBHHBATH U YIIOPSAA0YNBATH IIENIbIC YHCIIa, OOBIKHOBEHHBIE U ICCATHYHBIC APOOH,
CpaBHUBATh YMCJIa OJJHOTO U Pa3HbIX 3HAKOB.

BoInonHsTh, coueTas yCTHbIE M TUCbMEHHbIE TPUEMBI, apuMeTHIecKue AeiCTBUS
C HATYpPaJIbHBIMH U IEJIBIMH YHCIAMHU, OOBIKHOBEHHBIMU M JCCATUYHBIMH IPOOSMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YU CIIAMH.

BpruucnsaTe 3Hau€HUs YUCIIOBBIX BBIPAXKCHUM, BBINOJIHATH MPUKUJIKY U OLIEHKY
pe3yibTaTa BBIUUCICHUMN, BBIMOJIHATH MPEOoOpPa30BaHMSI YMCIOBBIX  BBIPAKEHUU
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUA.

COoOTHOCUTPH TOYKY Ha KOOPJIMHATHOMU MPSIMOMN C COOTBETCTBYIOIIUM €U YHCIOM U
M300pakaTh YMCIIa TOYKAMUA Ha KOOPIMHATHON TIPSIMOM, HAXOIUTh MOYJIb YHUCIIA.

COOTHOCUTH TOYKHM B MPAMOYTOJBHON CUCTEME KOOPJIMHAT C KOOPAUHATAMHU STOU
TOYKH.

OKpyTJISTh LETbIE YUCIIA U IECITUYHBIE TPOOU, HAXOUTh MPUOTUKEHUS YUCEIL.

YucsioBbie 1 0YyKBEHHBIC BHIPAKCHUA

[lornmate W ymoTpeONATh TEPMHHBI, CBSI3aHHBIC C 3AMUCHI0 CTETICHH YHCIA,
HAaXOAWTh KBaApaT W KyO 4YHCIa, BBIUMCIATH 3HAYCHHS] YHCIOBBIX BBIPAXKEHUH,
COZEPIKALLKX CTEIICHHU.

Ilonp30BaThCAd NpU3HAKAMU ACIMMOCTH, PACKIAAbIBAaTh HATypAJIbHBIE 4YHCIA
Ha IIPOCTBIE MHOKUTEIIH.

[Tonb30BaThca MacITaboOM, COCTABIIATH IPOMOPLIUU U OTHOLLEHUS.

Hcnonp3oBaTh OYyKBBI UIi OOO3HAYEHUs] 4YMCEN TPHU 3aMUCU MAaTEMAaTUYECKUX
BBIPAXEHUM, COCTaBIATh OYKBEHHbIE BBIPAKEHUS U (POPMYJIbl, HAXOJIUTh 3HAUEHUS
OYKBEHHBIX BBIPA)KEHUH, OCYIIECTBIISISI HEOOXOAMMBIE TIOJCTAHOBKH U MTPE0Opa30BaHNUS.

HaxoauTe Hen3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemieHne TekCTOBBIX 33124

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 3a7]a4H apU(DPMETHISCKUM CIIOCOOOM.

Pemarp 3amgauu, CBS3aHHBIE C OTHOIICHHEM, IPOIOPIHUOHAIBHOCTHIO BEJIHYMH,
IPOIEHTAMH, PEIIaTh TPU OCHOBHBIC 33J1a4M HA APOOH U MPOLICHTHI.

Pematp 3amaun, copepikaiiyue 3aBUCUMOCTH, CBSA3BIBAIONINE BEIIMYUHBI. CKOPOCTb,
BpeMs, PACCTOSHUE, I11€HA, KOJMYECTBO, CTOMMOCTH, IMPOWU3BOJIUTEILHOCTH, BpEMS,
o0béMa paboOTHI, UCHONB3YyS apUPMETHUYSCKHE JICHCTBHUS, OICHKY, MPHUKUIKY,
TI0JIb30BAThCS CAMHUIIAMA U3MEPEHHS COOTBETCTBYIONTUX BEITUYHH.

CocTaByATh OYKBEHHBIC BBIPAXCHHS 110 YCIIOBHIO 3a1a4H.
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W3Bnekats nHPOpMAIIHIIO, TPEICTABICHHYIO B TA0IHIIAX, HA TMHEWHOM, CTOI0YaTON
WM  KPYroBOM JuarpaMmax, HHTEPIOPETUPOBATh  NPEIACTABICHHBIC  JAHHBIC,
VCIIOJIB30BaTh JAaHHbBIEC [IPU PELICHUU 3a/1a4.

[IpencrapisaTs wHGOPMAIIUIO C TOMOIIBIO TAaOWI, JHUHEHHOW M CTOJOYATOM
JAarpaMM.

Harnsignas reomerpus

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIHUX (opmy
U3YYEHHBIX T€OMETPUUECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX
U CUMMETPHUYHBIX QUTyp.

N300paxxath ¢ MOMOIIBIO ITUPKYJISL, TUHEUKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJeTyaToil Oymare M3ydeHHBIE TUIOCKHE TeoMeTpudeckue (Gpurypsl U KOH(MUTypaluu,
CUMMETPUYHBIC (DUTYPBI.

[Tonb30BaThCAd TEOMETPUYECKUMHU TMOHSTUSIMHU: PABEHCTBO (UTYp, CUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CUMMETPUEHW: OCb CHUMMETPHUH, LEHTP
CUMMETpPHH.

HaxonuTh BEIMYHMHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, II0JB30BaThCS NPU PELIEHWH 3aJ1ad IPaJyCHOM MEpPOU YTJIOB,
pacno3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBL.

BbluucnsaTe  JUIMHY JIOMAHOW, MEpPUMETP MHOIOYIOJIbHHKA, IOJIb30BAThCS
€AMHULIAMH W3MEPEHUs UIMHBI, BbIpaXkaThb OJHU €AWUHULIBI U3MEPEHHUS JJIMHBI 4Yepe3
Jpyrue.

Haxoautpe, ncnonb3ys 4epTEXKHbIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY ABYMS
TOYKaMH, OT TOUYKHU 0 OPSIMOM, JVIMHY ITyTH HA KBAJPATHOM CETKE.

Breruncnsate minomaap GUryp, COCTaBIEHHBIX U3 MPSIMOYTOIBHUKOB, UCTIOIb30BATh
pazOuveHne Ha  MPAMOYTOJIbHUKH, Ha  pPaBHbBIC burypel,  JOCTpauBaHHE
70 TPSMOYTOJIbHHUKA, MOJb30BATHCS OCHOBHBIMU €IMHHMIIAMH H3MEPEHHS IUIOMIA/IH,
BBIPaXaTh OJAHU €AUHULIBI U3MEPEHUS ILIOMIAAN Yepe3 APyTHeE.

Pacrio3HaBaTh Ha MOJENAX U U300PAKEHUSIX MUPAMUIY, KOHYC, IMJIHHJIP,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkath Ha KiIeT4aTo Oymare mpsMOYTOJIbHBIN MapasuieNenure].

Boruncnsate 00b€M MPAMOYTOJBHOTO MapajieNienumnena, Ky0a, IMOIb30BaThCs
OCHOBHBIMHU €TUHUIIAMU U3MEPEHUSI 00BEMA;

Pemiatb HecnmoxkHbIE 3a4ayd  HAa HAXOXICHUE TIE€OMETPUYECKUX BEJIMYHH
B MIPAKTUYECKUX CUTyaUAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIIACC
HaumenoBanue paznena |KoauuectBo OcHOBHOE OcCHOBHBIE BU/IbI JICSITEIBHOCTH O0YYaIOIIUXCS
(Tembl) Kypca 4acoB COJICp)KaHHE
HatypanbHblie yucna. 43 Jecsatuunas Yurarth, 3aIUCHIBATH, CPABHUBATH HATYpPAJIbHBIC YKCIIA;

JlelicTBUSA ¢ HATypAIbHBIMU
YUCIaMU

CHCTEMA CUUCIICHUSL.
Psn maTypanbHbIX
YHCEJL.
Hartypanbhsliii psa.
Yuco 0.
HarypanbHble uncia
Ha KOOPAUHATHOM
IIPSIMOM.
CpaBHeHue,
OKpPYIJICHUE

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMH
yuciiamu. CBolicTBa
HYJIS TIPU CIIOKEHUN
U YMHOXXCHUU,
CBOMCTBA €IVHUIIBI
IIPU YMHOKEHUHU.

HaTypaJbHbIX YHCEIL.

npeaaraTb U 00CyKIaTh COCO0BI YIIOPSIOUYMBAHUS YUCE.
HN300paxaTh KOOPAUHATHYIO IPSIMYIO, 0TMEYaTh YKCIIa
TOYKaMH Ha KOOPJAMHATHOUN NPsIMOI, HAXOAMTh KOOPIUHATHI
TOYKH.

HccaenoBathb cBOMCTBA HATYPAIBHOTO psna, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXECHUU.

Hcnoab3oBaTh NpaBUIIO OKPYTJICHUS HATYPAJIbHBIX YHCET.
BoInoyHATH apuMeTHYeCKUEe AeCTBUA C HATYPAIbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAUCHUS YUCIOBBIX BbIPAKEHUN

CO CKOOKaMu 1 0e3 CKOOOK.

3anuchIBATH IPOU3BEICHNUE B BUJIE CTETICHH, YNTATH
CTEINIEHH, UCIO0JIb30BATh TEPMHHOJIOTHIO (OCHOBaHHUE,
MIOKAa3aTellb), BBIYUCIAATH 3HAYEHUSI CTECIICHEN.

BbINOJHATH NPUKUIAKY U OLEHKY 3HAUYECHUM YHUCIOBBIX
BBIPAKEHUI, MPEAJIATaTh U MPUMEHATHh NPUEMBI IPOBEPKH
BBIYHCIICHUN.

Hcnosb30BaTh NpH BEIYUCIEHUAX IEPEMECTUTEIBLHOE U
COYETATEIBbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacIpenenuTeabH0Ee CBOMCTBO YMHOKEHHUS; (POPMYTHPOBATH
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[TepemecturenpHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKEHHUS
Y YMHOXKEHUS,
pacipeeMTeIbHOE
CBOMCTBO
YMHOXEHHSI.
Jlenurenu u
KpaTHBIE YUCTIA,
Pa3ioKEeHUE Ynciia
Ha MHO>KUTEJIH.
[enenue

¢ ocrarkoM. [Ipoctsie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICIMMOCTH Ha 2, 5,
10, 3, 9.

Crenens C
HaTypaJlbHbIM
MOKAa3aTEJIEM.
Yucioseie
BBIPAXKEHUS,
MOPSJIOK IEUCTBUM.
Penrenune TeKCTOBBIX
3a7a4 Ha BCE
apupMeTHIecKre

U IPUMEHATH MPaBUJIA TPeoOpa30BaHUs YUCIOBBIX
BBIPAKEHHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JICHCTBHIA.
HccaenoBarh 4uCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh M
000CHOBBIBATH I'MIIOTE3bI, GOPMYJIMPOBATH 00001ICHUS U
BBIBO/BI [10 PE3YyJIbTaTaM IIPOBEAEHHOTO UCCIICIOBAHMS.
@®opMyJIHPOBaATH OIPeieICeHUs ICIUTEI U KPAaTHOTO,
HA3bIBATh JICJIUTEIN U KPATHBIC YUCIA; PACIIO3HABAThH
IIPOCTBIE U COCTABHBIEC YKCIIA; (POPMYJIUPOBATH U
NPUMEHATH MPU3HAKY JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKEHHUS YHUCIIA HA IPOCTHIE
MHOYXUTEIIN; HAXOAUTH OCTAaTKU OT JEJICHUs U HENIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIEC BBICKa3bIBAHHUS

0 HATypaJIbHBIX YHCIAX, MPUBOAUTH PUMeEPHI U
KOHTPIIPUMEDPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUI O CBOWCTBAX HATYPaJIbHBIX YACEIL.
KoncTpynpoBats MaTeMaTH4YeCKHE NPeIJIOKEHUS

C IOMOIIBIO CBA30K «H», «HUJIN», KECIH. .., TO... ).

Pemath TeKCTOBBIE 337a4l apUPMETUUECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBUCUMOCTH MEX/1y BEIMYHMHAMU (CKOPOCTB,
BpEMsI, PACCTOSIHHE; 1IEHA, KOJIMYECTBO, CTOUMOCTb H JIp.):
AHAJIM3UPOBATH U OCMBICJIUBATH TEKCT 3a7a4H,
nepegopmMyIMpPOBaTh YCIOBUE, H3BJIEKATH HEOOXOIUMbIC
JAHHBIE, YCTAHABJIMBATH 3aBUCHUMOCTU MEXIY BEIMUYMHAMU,
CTPOMTH JIOTUYECKYIO LEITOYKY PACCYKICHUM.
MogaeaupoBarh X0 peLICHHs 3aa4H C IIOMOILBIO PUCYHKA,
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JIeNCTBUS,
Ha JIBW)XCHHE U
MOKYTIKH

CXEMBI, TaOJIHIBI.

IIpuBoauTh, pa30upaTh, OLEHUBATH PA3JIMYHBIC PELICHUS,
3aIUCHU PELICHUM TEKCTOBBIX 3a7a4.

Kpuruyecku oueHMBATH NTOJIYYEHHBIN PE3YyJIbTAT,
OCYIIECTBJATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OITHOKH.

PemaTp 3a1aun ¢ moMoIbIo repedopa BCex BO3ZMOKHBIX
BAapUaHTOB.

3HAKOMMTBCS C MCTOPUEI Pa3BUTUS APUPMETHKI

Har JIAHaA rCOMCTpPHA.
JIMHUM Ha IJIOCKOCTHU

12

Touka, ripsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue ninvHbl
OTpE3Ka,
METPUYECKUE
CJIMHHIIBI
W3MEPEHUS JJIUHBL.

OKpy»XHOCTb U KpYT.

[IpakTrueckas
pabora
«ITocTpoenue y3opa
U3 OKPY>KHOCTEW».
VYrou. [Ipsamon,
OCTpBIW, TYyNION U
Pa3BEPHYTHIN YIJIbI.
N3mepenune yrios.

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONUCHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, U H300PasKaTh C IIOMOIIBIO
YEPTEKHBIX NHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, Iy,
yTOJI, JIOMaHy!0, OKPY’KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMePbl OOBEKTOB PEATBHOTO
MHUpa, AIMEIONTNX (POopMy H3ydeHHBIX (PUTYDP, OLIEHUBATH MX
JIMHEWHBIEC PA3MEDPBL.

Hcnoab30BaTh TUHENKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JUISL TOCTPOCHUS M U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYVHY yTJIa; CTPOMTH OTPE30K 3aJaHHOW JJIMHBI, YTOJL,
3aJJaHHOW BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KH, CTPOMTH OKPYKHOCTb 33JaHHOTO paauyca.
HN306paxath KOH(DUTYpallUU TEOMETPUUYECKUX HUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEW HA HEIIMHOBAHHOU U
KJIET4aTO Oymare; npeajiaratb, ONUChIBATH U 00CYKIATH
CII0CO0bI, AJITOPUTMBI ITOCTPOCHUS.

Pacno3naBaTh 1 H300paxaTh Ha HEJIMHOBAHHOU U
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[IpakTrueckas
pabora
«ITocTpoenue
YTJIOB»

KJIETYaTON Oymare mpsMOi, OCTPBIH, TyHOU, pa3BEPHYTHIN
YTIIbl; CPABHUBATD YIJIBL.

BbI4HCIAATH JUIMHBI OTPE3KOB, JIOMAHBIX.

IToHuMaTh U MCIIOJIBL30BATH NP PELICHUM 32124
3aBMCUMOCTH MEX]ly €IMHUIIAMH METPUYECKON CUCTEMBI
Mep; 3HAKOMMTBLCH C HEMETPUYECKUMU CUCTEMaMU Mep;
BBIPAKaTh JUIMHY B PA3JIMYHBIX €INHALAX U3MEPEHUSI.
HccnenoBars Gurypsl 1 KOHQUTypaIlud, HCTIONB3YSI

U (POBBIE PeCypChl

OOBIKHOBEHHBIE APOOH

48

Hpo06sb. [IpaBunbHbIe
1 HETIPaBUJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue po0ei.
Cioxenue u
BBEIYMTAHUC
OOBIKHOBEHHBIX
npobeit. CMemnanHas
IpoOb. Y MHOXKEHHUE
U JICJICHUE
O0OBIKHOBEHHBIX
IpoOeit; B3anMHO-
oOpaTHbI€ IpoOU.
Penrenne TekCTOBBIX
3a51a4, COACPIKAIIUX
npobu. OCHOBHBIC

MopaenupoBarthb B rpadudeckoi, mpeaMeTHon Ghopme,

C IOMOIIBIO KOMIIBIOTEPA MOHSTHS U CBOWCTBA, CBSI3aHHbIE

¢ OOBIKHOBEHHOU APOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE 1pO0H,
npeaiaratb, 000CHOBBIBATH M 00CYKIATh CIIOCOOBI
yHOPSA0OYUBAHUS IpOOEi.

H300paxkaTb 00BIKHOBEHHBIE 1POOU TOUKAMU

Ha KOOPJMHATHOM NPAMON; MCIO0Jb30BATh KOOPAUHATHYIO
TPSIMYIO TSI CpaBHEHUS Ipo0ei.

@opMyIHPOBaATH, 3ANIUCHIBATH C NOMOLIBLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU APOOU; HCMOJIb30BATh OCHOBHOE
CBOMCTBO ApoOU /I COKpalieHus Apoder U mMpruBeICHUS
IpoOu K HOBOMY 3HAMEHATEIO.

IIpencraBiasiTh CMELIAHHYIO 1pOOb B BUE HENIPABUIBHON U
BBIJIETIATH LIETYI0 YacTh YKCIIa U3 HENPaBUIbHOU APOOH.
BoInoHATH apupMeTHYECKHE AeiCTBUA

C OOBIKHOBEHHBIMH JIPOOSMU; NPUMEHSATH CBOICTBA
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3a/1a4M Ha IpoOH.
[Ipumenenue OykB
TUTSL 3aTTUCH
MaTeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHUAN

apu(PMETUIECKUX ICUCTBUM JIJISl pallMOHATU3AINH
BBIUHCIICHU .

BbINOJHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BbIUNCIICHU;
NpeaaraTb 1 NPUMMEHATh NIPUEMbI IPOBEPKU BbIUMCIICHUM.
IIpoBoauTH HCCIEI0BAHMS CBONCTB ApOOEH, Onupasch

HA YKCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIEC U JIOXKHBIC BbICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHKS BHICKA3bIBAHUMU.

PemaTh TEKCTOBBIC 33/1aUH, COMIEPIKAIINE IPOOHBIC TaHHBIE, U
3a71a4M Ha HaXOXKJICHUE YaCTH 1EJIOTO U LEJOT0 IO €ro 4acTu;
BbISIBJISITh MX CXO/ACTBA U Pa3JIu4usl.

MoaeanpoBarb X0/ PEHICHHS 33/1a4M C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIBI.

IIpuBoauTh, pa3doupaTh, OLEHNBATH PA3TUYHBIC PEIICHUS,
3aIMCH PEIICHUNA TEKCTOBBIX 3a]1a4.

Kpuruyecku oneHMBaTh OJyYEHHBIN pE3yJIbTAT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIUOKH.
3HAKOMHUTBCS € UCTOPHUEH pa3BUTHUS apUDMETHUKH

HarnsimHast reometpus.
MHOrOyroJIbHUK!

10

MHOroyroJIbHUKH.
YeTpIpEXYTONBHUK,
MPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuchiBaTh, MCMOJIb3YSl TEPMHUHOJIOTHIO, H300PaXKaATh

C TTIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICTUPOBAThH U3 OyMaru MHOTOYTOJTBLHUKH.

IIpuBoauTH NPUMeEPbI OOBEKTOB PEATHPHOTO MHUPA, UMEIOIIIAX
dbopMy MHOTOYTOJILHHUKA, TPSIMOYTOJLHUKA, KBapaTa,
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pabora
«ITocTpoenne
NPAMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAHHOM
Oymarey.
TpeyroJyibHUK.
IInmomane n
[IEpUMETP
MPAMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€UHULIBI
W3MEpPEHUS
TJIOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OUEHUBATH UX JINHENHBIE PA3MEPHI.
BuruncasiTh: IepUMETp TPEYTOJIbHUKA, TPSIMOYTOJIbHUKA,
MHOT'OYT'OJIBHUKQ; TUIOMIAb IPSMOYTOJIbHUKA, KBapaTa.
HN300pakaTh OCTPOYTOJIbHBIE, TPSMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HETMHOBAHHOM U KJIETYaTOI Oymare KBajapar u
PSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccnenoBath cBOMCTBA IIPAMOYTOJIbHUKA, KBAAPATA IIYTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTTUPOBAHMUS;
CpaBHUBAaTh CBOMCTBA KBaJIpaTa U MPsIMOYIOJIbHUKA.
KoHcTpynpoBaTth MaTeMaTHYeCKHeE MPeI10KeHUs

C TIOMOIIBIO CBSI30K «HEKOTOPBINY, «It000i». PacnosnaBaTth
VMCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJIUTH NPUMeEPbI U KOHTPIIPUMEPHI.

HccaenoBarh 3aBMCHUMOCTD IIJIOIIAIA KBAIpaTa OT JJIMHBI
€r0 CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pa3douBaTh MPSIMOYTOJbHUK HAa KBAJIPaThI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAIPATOB U
NPSIMOYTOJLHUKOB U HAXOAUTH UX TUIOLIA]b, pa30UBaTh
Gburypbl Ha PSIMOYTOJIBHUKU U KBaAPAThl K HAXOAUTH UX
IJIOIIAb.

BripakaTh BeIMUYMHY IUIONIAIN B Pa3JIMYHBIX €IUHUIIAX
VU3MEpPEHUSI METPUYECKON CUCTEMBI MEp, IOHUMATH U
HCNO0JIb30BATH 3aBUCMMOCTH MEXy METPUUECKUMU
€AMHULIAMH U3MEPEHUS TUIOLIAIH.
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3HAKOMHUTHCS ¢ IPUMepPaMM IPUMeHEeHUsI TIIOMATH 1
NepuMeTpa B MPAKTUYECKUX CUTyalusax. Pemarsb 3agaun

13 peaJIbHOM KU3HU, MPeAJaraTb U 00Cy:KI1aTh pa3jiuvHbIe
CIOCOOBI PEIICHUS 3a/1a4

JlecsiTuunbie ApooH

38

JlecaTruHas 3anKCh
npooeii. CpaBHEHHE
JNECATHYHBIX
TpOOeH.

JlencTBus

C ICCATUYHBIMU
TIPOOSMHU.
Oxkpyrienue
JICCATUYHBIX
TpOOeH.

Pemrenne TeKCTOBBIX
3a/1a4, COAEPKAITUX
npobu. OCHOBHBIC
3aJlayu Ha Apoou

IIpeacTraBiasiTh AECATUUHYIO TpOOb B BUI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHbBIE APOOH,
npeaiaratb, 000CHOBBIBATH M 00CYKIATh CIIOCOOBI
YIOPSAIOYUBAHUS JECATUYHBIX IPOOEH.

HN300paxkath gecaTUUHBIC APOOU TOUYKAMH Ha KOOPAMHATHOU
IIPSIMOM.

BoISIBASITH CX0CTBA M Pa3JIMuMs TPABUIT apU(PMETHUECKUX
JNEUCTBUH C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
IpoOsSMHU, OOBICHSITH HX.

BoinoaHsTh apugmeTnyecKkue AEHCTBUSA C JECATUIHBIMU
JIpOOSMU; BBHINMOJHATH NPUKHAKY H OLEHKY pe3yibTaTa
BBIUHCIICHUN.

I[IpumeHsaTH cBOMCTBA apu(METUYECKUX JEHCTBUN

JUISL PAMOHAIN3AMU BEIYUCIIEHUN.

I[IpuMeHATH MPABWJIO OKPYIJIEHHS JCCATUYHBIX JAPOOECH.
IIpoBoauTHL MCCIETOBAHUSI CBOMCTB ACCATUIHBIX IPOOCH,
OMHPASICh HA YUCIIOBBIE IKCTIEPUMEHTHI (B TOM YHCIIE

C IOMOIIBIO KOMIIBIOTEPA), BBIABUIATh THIIOTE3bI U
MPUBOJAUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BbICKA3bIBAHUS

0 Ipo0sX, NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHKS BHICKA3bIBAHUM.

25



®denepanpHas paboyas nporpamMma | MatemaTtuka. 5—9 kiaccsl (6a30Bbli YPOBEHbD)

PemaTh TeKCTOBBIE 33a4UH, COAEpKAIINE APOOHBIE TaHHBIC, U
Ha HaXO0XKJCHUE YaCTH LEJI0r0 U LEJIOro 10 €ro YacTu;
BBISIBJIATH UX CXOJACTBA U Pa3IM4YMs.

MogaeaupoBarh X0 peLICHHs 3a1a4U C IIOMOILBIO PUCYHKA,
cxembl, Tabmuibl. [IpuBoAUTH, pa3dupaTh, OLIEHUBATH
pas3IMYHbIC PELICHUs, 3aIIMCH PELICHUN TEKCTOBBIX 3a/1a4.
OnepupoBath 1poOHBIMH YUCIAMHU B PEATbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpuruyecku oneHMBaTh IOJyYEHHBIN PE3YyJIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPS OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH OITHOKH.
3HAKOMMTBCS C MCTOPUEI Pa3BUTUS APUPMETHKI

Harmnsanas reomerpust.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxxenue
MHOTOTPaHHHUKOB.
Monaenn
MPOCTPAHCTBEHHBIX
TeJL
[IpsiMOyTOJIBHBINM
napajuiesIeunesn,
Ky0. Pa3BépTku kyOa
Y NapajuleNIenunesaa.
[IpakTrueckas
pabora «Pa3BépTka
KyOa».

O06bEM KyOa,

Pacno3HaBaTh Ha YepTexKax, pUCYHKAX, B OKPY/KAKOIIEM
MHpe NPSMOYTOJIbHBIN Mapaiienenumnes, Kyo,
MHOTOI'PaHHHUKH, ONIUCHIBATh, HCI0JIb3Yysl TEPMUHOJIOTHIO,
OLICHMBATh JIMHEHHBIE pa3MEPHI.

IIpuBoauThH NpUMepbI 00BEKTOB PEATLHOIO MUPA, UMEIOLIUX
(hopMy MHOTOIpaHHHKA, IPSIMOYTOJIBHOTO apaJljieIenuneaa,
KyoOa.

HN306paxkath KyO Ha KJIeT4aTON Oymare.

HccnenoBarhb cBoiicTBa KyOa, MPSIMOYTOJIBHOTO
napajuieenue a, MHOTOrPAaHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacno3naBath M n300paxarh pa3BépTK KyOa u
napajuienenunesna. MoaeJanpoBath Ky0 U apaiesnenumnes]
u3 Oymaru U poyrx MaTepuaioB, O0bACHATH CIIOCO0
MOJIECJIMPOBAaHUS.
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MPSMOYTOJIBHOTO
napasuiesenunena

HaxoauTh n3mepeHus, BBIMUCIATH [JI01A b TOBEPXHOCTH;
00BEM KyOa, MpSAMOYTOJILHOTO MapajlieienuIea;
HCCJIeI0BATH 3aBUCHMOCTB 00bEMa Ky0a OT JUIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBIBATH THIIOTE3Y.
Hao0uronath 1 NpOBOAUTH aHAJOTMH MEX]1y OHITHIMU
IUIOIIAIM M 00bEMa, IEpUMETpPA U TUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BbICKA3bIBAHUS

0 MHOTOTPaHHUKAX, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEDHI,
CTPOMTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.
PemaTh 3apaum U3 peasibHON KUZHU

[ToBTOpEeHue 1 0000IICHNE

10

IToBTOpEHUE
OCHOBHBIX IIOHSTHUH
1 METOJIOB Kypca

5 knacca,
000011IeHIE 3HAHUH

BoeIyucasiTh 3Ha4€HUS BBIPAXKEHUN, COAEPKALIUX
HaTypaJIbHbIE YnCiIa, OOBIKHOBEHHBIC U IECATUYHBIE APOOH,
BBINOJIHATH PE0Opa30BaHMsI YUCEIL.

Bei0upaTth crioco0 cpaBHEHUs YUCEN, BBIYUCIICHU,
NPUMEHSITh CBOIiCcTBa apu(METUUECKUX JEeHCTBUN

JUISL pAallMOHAIN3a1MY BEIYUCIICHU .

OcyuiecTBJIATH CAMOKOHTPOJIb BBITIOIHAEMBIX JEUCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUM.

Pemiats 3aa4m 13 peasibHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA U PELICHUS 3a1a4d U3 IPYyTuX
y4eOHBIX MPEAMETOB.

PemaTe 3a1aum pasHbIMH CIO0CO0aMH, CPABHUBATD -
CIoco0bl pelleHUs 331a491, BBIOMPATH PallMOHAJIbHBIN
cIocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaunmenoBanue pazgena |(KonnuectBo OcHOBHOE OcHOBHBIE BUIbI JACSTEIHHOCTA 00YUAIOLTUXCS
(Tempbl) Kypca 4acoB COIEpKAHNE

HarypanbsHble uncna 30 Apudmernueckue BoInoJHATH apuMeTHYECKHE TeiiCTBUA C MHOTO3HAYHBIMU
NEeUCTBUS HaTypaJIbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAYHBIMU BBIPAKEHUI CO CKOOKaMU U 6€3 CKOOOK; BLIYMCJISITh
HaTypaJbHBIMU 3HAYEHMS BBIPAKEHUN, COAEPIKAIINX CTCTICHHU.
yuciaaMu. YucimoBele | BbINOJIHATH NPUKUAKY H OLEHKY 3HAYEHUIN YHCIOBBIX
BBIPAXKEHUS, BBIpAKEHUI, MPUMEHATH MPUEMBI IIPOBEPKH PE3yiIbTaTa.
MOPSAOK AEHCTBHIA, HNcnonb30BaTh NPU BHIYMUCTICHUSAX [IEPEMECTUTEIBHOE U
UCIIO0JIb30BaHUE COYETATEIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKECHHUS,

cko0ok. OkpyrieHue
HaTypaJbHBIX YUCE.
Jlenurenu U KpaTHbBIC
Yyyclia; HanOOIBIIHI
OOIITUH ACIUTEND U
HaMMEHBIIIee 00IIee
KpaTHoeE.

J1emMMOCTb CyMMBI U
MIPOU3BEACHUS.
Jenenue

C OCTaTKOM.
Pemenne TekcTOBBIX
3a1a4

pacnpeeTuTeIbHOE CBOMCTBO YMHOKEHUSI OTHOCUTEIBHO
CJI0KEHUs, CBOMCTBA apu(METUUECKUX JCHCTBUH.
HccaenoBath 4MCIOBBIE 3aKOHOMEPHOCTHU, TPOBOAUTH
YHUCJIOBBIE YKCIIEPUMEHTHI, BBIABUTATh U 000CHOBBIBATH
TUIOTE3bI.

@opMyIHPOBATH ONpeIeTeHUs ICIUTEN U KPaTHOTO,
HanOOJIBIIET0 OOIIEro JETUTENS U HANMEHBIIIETO 0OIIETOo
KpaTHOT0, POCTOI'0 U COCTABHOT'O YMCEN; UCIIOIb30BaTh 3TH
MOHSATHUSI IPU PELICHUU 3a]1a4.

I[IpuMeHsATH aJArOpUTMbI BBIUUCIECHUS HAUOOJIBIIEr0 00IIEro
JEUTEIS 1 HAMMEHBIIIET0 00IIIero KPaTHOTO IBYX YHCeT,
JITOPUTM Pa3JIOKEHUS YMCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb yciaoBUs AETUMOCTH Ha 4 1 6.

HccaenoBartb, 00Ccyka1aTh, GOPMYJIMPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEACHNUSA:
JBYX YETHBIX YHUCEJI, IBYX HEYETHBIX YUCIIE, YETHOIO U
HEYETHOI'O YUCEIL

HccaenoBarb ¢cBOMCTBA JEIMMOCTH CYMMBI U IIPOU3BEICHUSA
YHUCEIL.

IIpuBOAUTEH NPUMeEPHI YKCEII C 3aJaHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIe M HEBEPHBIE YTBEPXKICHUA

0 CBOMCTBAx YucCell, ONPOBEPraTb HEBEPHBIE YTBEPKACHUSA
C IIOMOILBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKUE MPeIJI0KEHUS

C IIOMOILBIO CBA30K «W», «UIIN», «ECIHU. .., TO...)».

Pemiatb TEKCTOBBIE 3a/1a4M, BKIKOYAOIINE IOHATHUS
JEIUMOCTH, apUPMETUUECKUM CITIOCOOOM, UCTIOIb30BaTh
nepebop BCEX BO3MOKHBIX BAPHAHTOB.

MozaeaupoBarh X0 peLICHHs 3aa4H C IIOMOILBIO PUCYHKA,
CXEMBbI, TaOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3JINYHBIE PELICHUS,
3aIUCHU PELICHUM TEKCTOBBIX 3a1a4.

KpuTnuyeckn oneHuBaTh OJYyYEHHBIN pPE3yJIbTaT, HAXOUTh
OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHUE YCIOBUIO

Harnannas reometpusi.
[IpsiMble HA IUIOCKOCTH

[lepnieHnuKyIsIpHBIE
IIpsIMBIE.
[TapaitenbHbie
IIpsIMBIE.
Paccrostnue Mmexay

Pacno3HaBaTh Ha yepTekKax, pUCYHKAX CIy4au B3aMMHOIO
PACIOJIOKEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ NIOMOIIBIO Y€PTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOMW U KJIeTYaTOW Oymare JIBe MepeceKaronrecs
MpsMBIE, IBE MAPAIUICIIbHBIE IPSMBIEC, CTPOUTH MPAMYIO,
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IBYMsI TOUYKAMU,
OT TOYKH J10 IIPSIMOMH,
JUTMHA MapuIpyTa

Ha KBaJIpaTHOM CETKE

NEPIEHINKYJIAPHYIO TaHHOM.

IIpuBoaUTH NpUMeEPHI NAPALICILHOCTU U
NEPIEHINKYJIIPHOCTH MPAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIICHANKYJISIPHBIE U
napajuienbHble cTOpoHbl. M300pamaTb MHOTOYTOJIBHUKA

C IIapaJuIeNIbHBIMU, IEPIECHANKYIIPHBIMU CTOPOHAMH.
Haxoauth paccTosiHUE MEXAY ABYMs TOYKAMU, OT TOUYKU
110 IIPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOM CETKE, B TOM YHCIIE
UCIOJIB3Ys LIU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO Apo0H,
COKpaleHue apo0ei.
CpaBHeHuE U
YIOPSTIOYHBAHUE
TpoOeii.
HecsaTuunbie Apoou
1 METpUYECKas
cucrema mep.
Apudmernyeckue
JIEUCTBUSA

¢ 0OBIKHOBEHHBIMHU
U JECATHYHBIMH
TpoOsIMU.
OTHo1IeHUE.
JleneHue B JTaHHOM

CpaBHUBATH U YHOPSAI0YHMBATH IPOOH, BLIOMPATH CIOCOD
CpaBHEHUs JpoOeit.

IIpencraBiasiTh AecATUYHBIC IPOOU B BUEC OOBIKHOBEHHBIX
npo6eil 1 OOBIKHOBEHHBIE B BUE JIECATUYHBIX, HCIOJIb30BATH
IKBMBAJICHTHbIE NMPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, IPY BbIYUCICHUAX. MCIO0JIB30BaTh 1ECSITUYHbIE
Ipobu 1pu npeoOpa3zoBaHUM BEITUYHH B METPUUECKON
CUCTEME MED.

BoInoHATH apu(pMeTHYECKHE AeiCTBUA

C OOBIKHOBEHHBIMH H JIECATUIHBIMH IPOOSMHU.

BbI4ncJsATh 3HaUYCHUS BBIPAXKCHUM, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, BHITIOIHATD
npeobpazoBanus ApobOeii, BHIOUPATH CIIOCO0, IPUMEHATH
CBOICTBA apu(pMETHUECKUX ACUCTBUI Ui palliOHAIU3aIH
BBIYMCIICHUU.

CocTaBisiTb OTHOUIEHUS U IPONOPLIMH, HAXOAUTH
OTHOLLIEHUE BEJIUYMH, JEIUTh BEJIMYUHY B JaHHOM
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OTHOIIICHUH.
Macira0,
MIPOTIOPLIUSL.
IlonaTHe npoueHTa.
Brruucnenue
MPOIIECHTA

OT BEJIUYUHBI U
BEJIMYUHBI 110 €€
MPOIICHTY.

Pemenne TekcTOBBIX
3a/1a4, CoAepKaIlInX
JIpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ quaMeTpy»

OTHOLIEHUHU.
HaxoauTh 3KCIIEpMMEHTAJBHBIM IIYTEM OTHOLICHUE JITUHBI
OKPYXHOCTHU K €€ 1uaMeTpy.

HNuTepnperupoBath MacmTad Kak OTHOIIICHUE BEIMYNH,
HAXOAUTH MaclITal TUIaHa, KapPThl U BBIYUCIIATH PACCTOSHUS,
UCITOJIb3Ys MacTao.

OOBSICHATB, UTO TaKOE MPOIEHT, YIOTPEOIATH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BhIpamaThb IpoLEHTHI B APOOSX U
JpoOu B MPOLIEHTaX, OTHOIICHNUE ABYX BEIMUYMH B MPOICHTAX.
BbI4ucJATh TPOLIEHT OT YKCIA U YUCTIO 10 €r0 MPOLIEHTY.
OxpyrasaThb ApoOU U NPOLEHTHI, HAXOIUTh NPUOIHKEHUS
YHUCEl.

PemaTh 3agaum Ha 4acTH, IPOLEHTHI, IPONOPLUH,

Ha HaXOXJCHUE ApoOH (ITPOIEHTA) OT BEIMYNHBI ¥ BEJIMUUHBI
1o e€ Apo6u (IIPoIeHTY), Apodu (ITPOIIEHTA), KOTOPHIH
COCTaBJISIET OJJHA BeJIM4KMHA OT Apyrou. IlpuBoauTs,
pa30upaTh, OLEHUBATH PA3JIMYHbBIC PEIICHHUS, 3aIIUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOPMAIIHIO U3 TAOIHI] B TAATPAMM,
UHTEPIIPETUPOBATh TAOJIMYHBIE JaHHbIE,

ONpeaesATh HauOOJbIIEE U HANMEHBIIIEE

U3 NIPEJCTaBICHHBIX JAHHBIX

Harnannas reometpusi.
Cummerpust

OceBas cuMMeTpHS.
LlenTpanpHas
CUMMETPHSL.

Pacno3HaBaTh Ha yepTekax U U300paKEHUAX, H300paAKATH
OT PYKH, CTPOMUTh C IIOMOILIbIO UHCTPYMEHTOB (PUTypy
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,

31




®denepanpHas paboyas nporpamMma | MatemaTtuka. 5—9 kiaccsl (6a30Bbli YPOBEHbD)

ITocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPUS».
Cummerpus

B [IPOCTPAHCTBE

OKPY’KHOCTh), CAMMETPUYHYIO JaHHOW OTHOCUTEIIEHO
IIPSIMOM, TOUKHU.

HaxoauThs mpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCUTEJBHO MPAMOW; KOHCTPYMPOBATh T€OMETPUUECKUE
KOH(UTypaluu, UCIOJb3ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOLIBIO HU(POBBIX PECYPCOB.

HccaenoBath CBOMCTBA U3yYEHHBIX (PUTYD, CBI3aHHbBIE

C CHMMETpHEH, UCTIONb3Ys SKCIIEPUMEHT, HaOII0/ICHNE,
MOJICJINPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYP

Bripaxenus c OykBamu

[Ipumenenue OykB
TUIS1 3aIUCHU
MaTeMaTUYECKUX
BBIPAKECHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAXEHUS U
YHUCIIOBBIE
IIOJICTAHOBKHU.
bykBeHnHbIe
PaBEHCTBA,
HaXO0XKJCHUE
HEHU3BECTHOTO

Hcnoab3oBath OYKBBI 151 0003HAYEHUS YUCEII, TIPH 3AIUCH
MaTEMaTHYECKUX YTBEPKIECHUH, COCTABIIATh OYKBCHHBIC
BBIPAKEHUS 110 YCJIOBUIO 3aJa4MU.

HccaenoBaTh HECT0KHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
WCITOJIB30BaTh OYKBBI JIJIST UX 3AITUCH.

BbI1uncJasaTh 9MCIIOBOE 3HaUCHNE OYKBEHHOTO BEIPAKCHHUS
TIpY 3aJaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TIOLIATN
NPSIMOYTOJILHUKA, KBaJpaTa; JUIMHBI OKPYKHOCTH, TIJIOMIAIA
KpYyTa; BBINOJHATH BIYHCJIEHHS T10 3TUM (HopMyJiaM.
CocrTaBasite (pOpMY.JIbl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTb; MIPOU3BOIUTEIHHOCTD, BpEMsl, 00bEM

32



®denepanpHas paboyas nporpamMma | MatemaTtuka. 5—9 kiaccsl (6a30Bbli YPOBEHbD)

KOMIIOHEHTA. PabOThI; BHITIOIHATH BEIYMCICHUS 110 3TUM (OPMYJIaM.
DopmyIsl Haxoauth HEU3BECTHBIN KOMIOHEHT apu(pMETUIECKOTO
JNEUCTBUS
Harnsgnas reomerpusi. 14 YeTpIpEXyTONBHUK, HN300paxkaTh HAa HETMHOBAHHOW U KJIeTYaTOU Oymare
Durypsl Ha IIJIOCKOCTU IIPUMEPBI C UCIIOJIb30BaHUEM YEPTEKHBIX MUHCTPYMEHTOB
YETBIPEXYTOJBHUKOB. | YETBIPEXYTOJBHUKH C 3aJaHHBIMH CBOMCTBAMMU:
[IpsAMOyTOJIBHUK, C IIapajuIeIbHBIMU, NIEPIECHAUKYIIPHBIMU, PABHBIMU

KBaJ[paT: CBOMCTBA
CTOPOH, YTJIOB,
aroHa’seH.
N3mepeHnne yrios.
Buaer
TPEYTOJIBbHUKOB.
ITepumerp
MHOT'OYTOJIbHUKA.
[Tnomans Gpurypsl.
DopMyIIbl
MepuMeTpa u
IO/
PAMOYTOJIbHUKA.
[Tpubmmkénnoe
M3MEpEHUE TUIOIAAN
duryp.
[IpakTnueckas

CTOpOHAMHU, IPSIMBIMH YTJIAMH U JIP., PABHOOEIPEHHBIIM
TpeyroasHuk. [lpeasaraTe u 006Cy:Ka1aTh cocoobl,
AJITOPUTMBI [TIOCTPOCHUSL.

HccnenoBarhb, UCTIONB3YS SKCIIEPUMEHT, HAOIIOICHUE,
MOJIETMPOBaHUE, CBOMCTBA MPSIMOYTOJIBLHUKA, KBapaTa,
pazOuBath Ha TpeyrobHUKUA. OO0CHOBBIBATH, OIIPOBEPraTh
C TIOMOIIIBI0 KOHTPIPUMEPOB YTBEPKACHUS

0 IPSIMOYTOJIbHUKE, KBaIpaTe, paclno3HaBaTh BEPHbIC U
HEBEPHBIEC YTBEPKICHUS.

HN3MepsATH U CTPOUTH C MOMOIIBIO TPAHCTIOPTHUPA YTIIHI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATD YTJIbI;
pacno3HaBaTh OCTpPbIC, IPSMbIC, TyIIbIE, Pa3BEPHYTHIC YTJIbI.
Pacno3naBaTtb, H300paskaTh OCTPOYTOJIBHBIN, IPSIMO-
YTOJIBHBIN, TYNOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKHU.

BbIYHCIASITH IEPUMETP MHOTOYTOJIbHUKA, TIOMIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomaas
KpyTra»

Ha paBHBIE (PUTYPBI, UCIIOJIB30BATh METPUUECKHUE €IUHULIBI
U3MEPEHUs JUIMHBI U TUIOLIAIH.

HUcnoab3oBarh NPUOIMKEHHOE U3MEPEHUE JIUTVH U
IUIOIIAIed Ha KieTyaToi Oymare, npuOIMKkEHHOE U3MEPEHNE
JUTMHBI OKPYKHOCTH, TLIOIIAAN Kpyra

[lomoxxurenbHbBIC U

OTPHULATCIIBHBIC YHCJIa

40

Llenbie yncna.
Monayne yucna,
reoMeTpUYECKas
WHTEpIpEeTaLus
MoayJist. YucmoBbie
MIPOMEXKYTKH.
[TonoxurenbHbIE U
OTpUIIATEIIbHBIE
yucna. CpaBHEHUE
MOJIOKUTEIBHBIX U
OTPUIIATEIIbHBIX
YHCEel.
Apudmernueckne
JIeCTBUSA

C TOJIOXKHUTEIbHBIMU
U OTpUIATEIbHBIMU
YHCJIaMH.

Pemrenue TexkCTOBBIX
3a7a4

IIpuBOAMTH NPUMEPBI UCIIOIB30BAHUS B PEATBHOMN KU3HU
MOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300pakaTh 1eIbIC YNCIIA, TTOJI0KUTEIIbHBIE U
OTPULIATENIBHBIE YMCIIA TOYKAMU HA YUCIIOBOM MPAMOH,
HCIO0JIb30BATh YHCIIOBYIO IIPAMYIO ISl CDABHEHHUS YHCEI.
IIpuMeHATH NpaBWJIA CPABHEHUS, YIIOPSA0YUBATD LIEJIbIC
YHUCiia; HAXOAUTh MOJTYJIb YUCTIA.

@opMyJHPOBATH MPABUJIA BEIYKCIICHUS C MMOJIOKUTEIHHBIMU
Y OTPULIATEILHBIMY YMCIaMU, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAKECHUM, COJICPIKAIIMNX JTCUCTBUS

C TOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMU YU CIIAMU.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKCHHUS

J1s1 TpeoOpa3oBaHus CYMM M IIPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[IpssmoyrosbHas
CUCTEMa KOOPINHAT
Ha IIJIOCKOCTH.
Koopaunatel Touku
Ha IJOCKOCTH,
a0crucca u
OpauHAaTA.
CronbuaTteie 1
KpYTOBBIE
JTUarpaMMEl.
[IpakTnueckas

pabota «Iloctpoenue

TUarpaMm.
Pentenne TekcTOBBIX
3a/1a4, CoAepKaIINX
JIaHHBIE,
MpeICTAaBIICHHBIC

B TA0JIHIIAX U

Ha JuarpaMmax

O0BbACHATH U WLTIOCTPUPOBATH MOHATHE TPSIMOYTOJIBHON
CHUCTEMBI KOOPJIMHAT Ha IUIOCKOCTHU, UCTIOJIb30BaTh
TEPMHUHOJIOTHUIO; CTPOUTH HA KOOPJAUHATHOM IIOCKOCTH
TOYKU U PUTYPHI MO 3aJJaHHBIM KOOPAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurars cTo104aThie U KPYTOBBIE IHArPaMMBbl;
HHTEPNPETHPOBATH TAHHBIC; CTPOUTH CTOJI0UYATHIC
nuarpammel. Uenosb3oBaTh HHGOpPMaALIMIO,
MPECTABICHHYIO B Ta0IMUIaX, HA IUarpaMmax Jijisi perieHus
TEKCTOBBIX 3aJ1a4 U 3374 U3 PECAIbHOU KU3HU

Harnannas reometpusi.
@urypsl B IPOCTPAHCTBE

[IpsAMOyYTOJIBHBIN
napajuieJienune],
Ky0, mpusma,
nUpaMujIa, KOHYC,
UWIMHAD, TIap U
chepa.
N3obpaxkenue

Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATH
NUpaMUTy, IPU3MY, HWIMHJP, KOHYC, IIap, H300pakaTh UX
OT PYKH, MOACJTHPOBATH U3 OyMaru, iacTUINHA, IPOBOJIOKH
u 1p. [IpuBoAUTH NPUMePBbI 0OBEKTOB OKPYKAIOIIETO MHPA,
UMeroUX (OpMbI HA3BaHHBIX TEJl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEPILIUHA, peOpO, IPaHb,
OCHOBaHHE, BbICOTA, PaJIUyC U TUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
HWJINHAPA U KOHYCAa.
[IpakTrueckas
pabota «Co3nanue
Mojaenen
MIPOCTPAHCTBEHHBIX
buryp».

[Tonsarue o0bEMa;
€AMHUIIBI U3MEPEHUS
00béma. O6BEM
MPSIMOYTOJILHOTO
napajuienenuneaa,
Ky0a, popMyIibl
00BEMa

N3yuarth, UCIIONB3Ys IKCIIEPUMEHT, HAOIIOICHHE, U3MEPCHHE,
MOJICIUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U OMUCHIBATH
CBONCTBA HA3BAaHHBIX TEJ, BHIAABJIATH CXOICTBA U
Pa3IMYMs: MEXK1y TUPAMUJION U TIPU3MOIL; MEXKITY
HUAJMHIPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEPTKU Napaviesienumneia, Kyoa, mpu3Mbl,
MAPaMHUJIbl, KOHYCa, HUJIMHIPA; KOHCTPYUPOBATh JaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3aaBaTh MoO/1eJIM TPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U AP.)

HN3mepsaTh HA MoOJeJsAX: ITTUHBI pEOEP MHOTOTPAHHUKOB,
JMaMeTp mapa.

BeiBoauts popmyay o0bEMa NpIMOYTOIBHOTO
napasuielienunea.

BoruncasaTts no popmysaamMm: 00bEM MPSIMOYTOIHHOTO
napajienenuneaa, Kyoa; ucroyib30BaTh €AUHUIBI U3MEPEHUS
00BEMa; BBIYHCIATH 00BEMEBI TEII, COCTABJIICHHBIX U3 KYOOB,
napajuielIeUNe0B; peliaTh 3aa494 C PE€aJbHbBIMU JaHHBIMU

[ToBTOpEeHue, 0600IIEeHNE,
CHCTEMaTHU3ALs

20

IToBTOpEHUE
OCHOBHBIX NOHATHH
1 METOJO0B KYpPCOB 5
1 6 KJ1acCOB,
0000mmeHue u
cucTeMaTH3aIus
3HAHUM

BouruncasTh 3HauCHUS BBIPAXKEHUM, COAEPKALLNUX
HATypaJIbHbIE, 1IEJIbIE, OJOKUTEIbHBIE U OTPULIATEIIbHBIC
quclia, OOBIKHOBEHHBIC U JICCATUYHBIC JPOOU, BHIOTHATh
peoOpa30BaHUs YUCENT U BBIPAKCHUH.

Bri0upaTh criocod cpaBHEHUS YKCEII, BHIYUCICHUN,
NPUMEHSTh CBOIiCcTBa apuMEeTUUECKUX JEHCTBUN

JUISL pallMOHAIN3allid BEIYMCIICHUM.
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PemaTe 3agaum U3 peasibHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS JJI pEUIeHUs 3a]1a4 U3 APYTHUX
IPEIMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUN U
CaMONPOBEPKY PE3YJIbTATA BHIYMCICHUI

OBILEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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OEJEPAJIBHAS PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

IMOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0Opa30BaHMSA:
OHa O0eCTeYnBaeT M3y4eHHUE JIPYTHX AUCIUILINH, KaK €CTeCTBEHHO-HAyYHOTO, TaK M
TYMaHUTapPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO NJIsl TPOAOJDKEHUsT 00pa30BaHus U
B TOBCEIHEBHOW >KM3HM. Pa3BuTHe y 0OydyaromMXCsi Hay4yHBIX IPEICTaBICHUI
0 TMPOUCXOXKJCHUHM U CYIIHOCTH anreOpanmuecKux aOCTpakiuii, crnocobe oTpaskeHHs
MaTeMaTH4eCKOil HayKOW SBJIEHWH M TPOIECCOB B MPHPOJE U OOIIECTBE, POJH
MaTeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM IMO3HAHWH U B MPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX
IUIs a[anTaluy B COBpeMeHHOM 1udpoBom oduiecTBe. M3yuenue anredpsl odecredrnBaeT
pa3BuUTHE YMEHHsA HAOIMIOAAaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBINUICHUS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JCWCTBUS W BBIBOJBL, (HOpMyITUpoBaTh yTBepkAcHHUsA. (OCBOCHHE Kypca anreOphl
oOecreunBaeT pPa3BUTHE JIOTUYECKOTO MBINUICHHUS OOYYAIOUIUXCA: OHHU HCIIONB3YIOT
JIeNyKTUBHBIE W HMHIYKTHBHBIE pacCyXIeHHs, OOOOIIeHne U KOHKPETU3AIHIO,
aOctparupoBanue u aHanoruto. O0ydeHue anredpe npeanoiaraeT 3Ha4uTeNIbHbIA 00bEM
CaMOCTOSITENIbHOM JAESITENbHOCTA O0YYaIONINXCs, TO3TOMY CaMOCTOSITENIbHOE PELICHUE
3a71a4 SIBIISICTCS pean3aueil 1eaTeTbHOCTHOTO MPUHITUITA O0YIECHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «Anredpa» ajii OCHOBHOIO OOIIETro
00pa30BaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECCKHE JIUHHH:
«Yucna u BEIYUCIEHUS, «ANre0pandecKue BEIPaKESHU», « Y paBHEHHS 1 HEPABEHCTBAY,
«OyHknumy. Kaxmas w3 3TUX  CONEpKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C JPYTUMHU €T0 JIMHUSMHU.
B xone uzyuenus yaeOGHOro Kypca 00yJaromuMcs IPUXOAUTCS JOTHYECKU PACCyKAaTh,
UCTIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBI SI3bIK. B CBSI3M ¢ 3TUM B NpOrpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4YeCKOro OOpa3oBaHHs U CHOCOOCTBYIOIIHUE
OBJIQJICHUIO OOYyYalOIMIMMHUCS OCHOB YHHMBEPCAJIBHOIO MAaTeMaTUYECKOTO  S3bIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AJredpay sBiseTcs
ero MHTETPUPOBAHHBIN XapaKTep.

Conepxanue TMHUN «YHWCTa U BBIYUCICHUS» CIYKUT OCHOBOW JISi NajdbHEUIIETO
U3y4eHUs] MAaTEeMaTHKH, CIOCOOCTBYET pAa3BUTHIO Yy OOYYAlOMIUXCS JIOTHYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHS TOJB30BATHCA ANTOPUTMAMM, a TaKXKe
NprOoOPETEHUI0 MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX IS TOBCEJIHEBHOM >KW3HHU.
PazBuTue MOHATUS O 4YMCIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CBS3aHO
C palOHAIILHBIMU M MPPALMOHATBHBIME YHCIaMU, (OPMHUPOBAHUEM TIPEICTABICHUIN
O JEHCTBUTEILHOM 4YHCIE. 3aBepIIeHHEe OCBOCHHMS UHWCIOBOW JIMHHUH OTHECEHO
K cpeJlHeMYy 00I1eMy 00pa30BaHHMIoO.
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Coneprxanue IByX anreOpandecKux JIMHUM — « AJIreOpandecKue BhIPAKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHHIO Yy OOyYarOIMIUXCS
MaTeMaTHYECKOTO armapara, He0OX0JUMOTO IS PEUICHHUS 3a/1a4 MAaTEMaTHKH, CMEKHBIX
NPEMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl Y4eOHBI MaTepuaia TPYNIHUPYETCs BOKPYT PAIlMOHAIBHBIX BBIPAXKECHUH.
Anrebpa JEMOHCTPUPYET 3HAUYEHUE MATEMATHKU KakK f3bIKa JUIsl TOCTPOCHUS
MaTEeMaTHYECKUX MOJIEJICH, OMMUCaHuUs MPOIIECCOB U SIBICHUHN peanbHOro mupa. B 3agaun
oOyueHus anreOpe BXOIIT TakKe JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS,
HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOCHUS Kypca HUH(POPMATHUKH, U OBJIa/ICHUE HABBIKAMU
NEeNyKTUBHBIX paccykaeHuid. IIpeoOpa3oBaHue CHMBOJBHBIX (OpM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHUs, CITIOCOOHOCTEHN K MaTeMaTHIeCKOMY TBOPYECTBY.

Copepxanne (PyHKIMOHAIBHO-TpAQUUECKONW JMHUM HAaIEJICHO Ha TMONydeHHe
0oOy4JaronMMuCs 3HaHUNW O (QYHKIUAX KaK Ba)KHEHIIEH MaTeMaTuuecKol MOJIeNu
JUISL OTMCAaHUSI U KCCIEAOBaHUSI Pa3HOOOPa3HbIX MPOIECCOB U SBJICHUM B MPUPOJE U
obmectBe. M3ydeHne maTepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS YMEHUS
UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIBHBIE CPEJCTBA S3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKIIaJ B (POPMUPOBAHUE MPEACTABICHHUI O poJin
MaTEMaTHUKH B Pa3BUTUH ITUBUIIU3AINH U KyJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7—9 Kjaccax M3y4aeTrcs yuyeOHbIN Kypc «Anredpay,
KOTOPBIA BKJIIOYAET CJCAYIONIME OCHOBHBIC pa3fenbl conaepkanus: «Yucna wu
BBIYHCIICHUS, «AJITeOpanyecKue BoIpAKECHUSN», « Y paBHEHUSI U HEPABEHCTBAY,
«DyHKIUN.

OOmiee YMCIO YacoB, PEKOMEHJIOBAaHHBIX [UIsl H3Y4eHHs Yy4eOHOro Kypca
«Anrebpa», — 306 yacos: B 7 kiacce — 102 yaca (3 gaca B Hezlenio), B 8 Kiacce —

102 gaca (3 gaca B HeAemn0), B 9 kinacce — 102 gaca (3 yaca B HeJIel0).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucsia ¥ BBIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0] OT OJHOM (hOPMBI 3anKcH Apoodei K
npyro. IIoHATHE panMOHATBHOrO YHCHA, 3alUCh, CPABHEHHE, YIIOPSAIOYMBAHHE
palMoHaIbHBIX uuced. ApupMeTHUYecKue NAEUCTBUS C pallMOHAJIbHBIMU YHCIAMHU.
Pemrenue 3aay u3 peaibHOM MPaKTUKKU HA YaCTH, HA APOOH.

CreneHp C HaTypaJbHbIM IOKa3aTelieM: OINpEICIICEHUuEe, Mpeodpa3oBaHue
BBIPDAKEHHII Ha OCHOBE OMNPENEICHUs, 3alKuch OOapmMX uuces. [IporeHThl, 3amuck
NPOIEHTOB B BHJE ApoOM M IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIC 3aJaud Ha
IIPOLICHTBI, PELLICHHUE 3a7a4 U3 PEaIbHOU IIPAKTUKH.

IIprMeHeHnEe NMPU3HAKOB JEIMMOCTH, PA3JI0KEHHE HA MHOMXHWTEIN HATypaJbHBIX
qUCEel.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATILHOCTH.
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AJuiredOpanvecKue BbIpaKeHU

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUA C INEpeMEHHOM. JlomycThmbie
3HaueHUsA nepeMeHHbIX. [IpeacTaBieHre 3aBUCMMOCTH MEXKIY BEIWYMHAMU B BHJIE
dopmynel. Berumcnenuss mo ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH,
TOXJIECTBEHHO PaBHbIE BBIpAXKEHUS, MPaBWIa MPeoOpa30BaHus CyMM U MPOU3BEACHUH,
MPaBHJIa PACKPHITHS CKOOOK M MPUBEACHUS MOJTOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

Opnounensl u MHoOrouseHel. CreneHp MHorousneHa. Cio)keHHWeE, BBIYHUTAHUE,
YMHOKEHHE MHOTIOWIEHOB. POpMyJIbI COKPAIIEHHOIO YMHOKEHHUS: KBAaApaT CyMMBbI U
KBaapar paszHoctu. Dopmyna pasHOCTH KBajgparoB. PasiiokeHWE MHOrOYJIEHOB
Ha MHOYKHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHS, TMpaBuWia MpeoOpa3oBaHUs  YypaBHEHHS,
PaBHOCWIBHOCTb YPABHEHHUM.

JInHenHoe ypaBHEHHUE C OJTHOW IIEPEMEHHOM, YUCIIO KOPHEW JJMHEMHOIO YPaBHEHN,
peuieHue JNUHENMHBIX ypaBHEHUH. CoOCTaBlIEHWE YpaBHEHUW [0 YCIOBUIO 3a/Jayu.
Peuienune TeKCTOBBIX 3a/1a4 € IOMOILIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JByMsl NepeMeHHbIMU U ero rpaguk. Cucrema ABYX
JMHEWHBIX YPaBHEHHM C IBYMs IEpeMEHHBIMU. Perienne cucreM ypaBHEHUN CIIOCOOOM
IIOACTaHOBKU. [IpuMepsl peleHns TEKCTOBBIX 3a/1a4 ¢ IIOMOLIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Touku Ha npsimoit. UncnoBsie NpoOMeXKyTKHU. PaccTosiHre mexay 1ByMst
TOYKaMH KOOPJAUHATHOU IPSIMOM.

[IpsamoyronbHas cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opJIuHaTa TOYKH
Ha KOOpAMHATHOM miockocTu. [lpumepsl rpadukoB, 3agaHHbIX Qopmynamu. YreHue
rpadukoB peanbHbIX 3aBucumocteil. [londarue ¢pynkuuu. I'paduk pynkuun. CpolicTBa
¢ynkuuii. Jlunerinas ¢yakiys, e€ rpapuk. [padux dynxmuun = | |. ['paduueckoe
pELICHNE TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHU.

8 KUIACC
YucJia 1 BBIYUCIEHUS

KBampatusblit kopeHnb u3 yucna. [loHstue 006 uppanmoHaIbHOM YKCIe. JlecsaTuaHbIe
NPUONMKCHUST HUppallMOHAIBHBIX 4Yuced. CBoiicTBa apu(pMeTHYEeCKUX KBaJIpaTHBIX
KOpHEH M MX IPUMEHEHHUE K MPeoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUH W BHIYUCICHUSM.
JlenCTBUTENBHBIC YUCIIA.

CrerneHb ¢ 1eNbIM MOKa3aTeneM U €€ cpoiictBa. CTaHgapTHAS 3aMUCh YHCIIA.

AuredpanvecKue BbIPpAKeHUA
KBanpaTHplii TpEXWICH, pasloKeHHWE KBAAPAaTHOTO TpEXWIeHA HAa MHOXHUTEIH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou. CroxeHue,
BBIUMTAHUE, YMHOXKCHHE, JISJICHHE allreOpandecKux qpooeii. ParoHanbHbIC BRIPAKESHUS
U UX IpeoOpa3oBaHHUE.
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YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KOpHEHl KBaJpaTHOro ypaBHEeHHA. Teopema
Buera. Pemenue ypaBHEHHH, CBOIAIINUXCA K JIMHEMHBIM M KBagpaTHbIM. [Ipocreimme
JTpOOHO-pallMOHAbHBIE YPABHEHUS.

['padmyeckass WHTEpHpeTanusi ypaBHEHHH C JBYyMs TEPEMEHHBIMH H CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH. [ [prMephI penieHns CucTeM HEJTMHEUHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3aa4 aareOpanvdecKuM CIocoOoM.

UucnoBele HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IIEPEMEHHOW.
PaBHOCHMIBHOCTH HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJHOM ITepeMEeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUIMHA

[Tonstue pynkunu. O0IaCTh ONMpENEICHHS U MHOKECTBO 3HAUEHUN (QYHKIIUY.
CrniocoOsbI 3a1aHust QYHKIIHIA.

I'padux dyukuun. Urenue cBoictB pynkiuu no e€ rpaduky. [Ipumeps! rpadukos
GyHKIMNA, OTpaXKaIOIIUX PeaTbHbBIE MPOIECCHI.

@OyHKIMH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO IPONOPIIMOHATFHBIC 3aBUCUMOCTH,
ux rpapuxn. Oyskumn y = x2, y = x3, y =\, y=|x|. I'paduueckoe pemenne ypaBHeHuii
Y CUCTEM YPaBHEHUHU.

9 KJIACC
Yucsia v BBIYMCICHUS

PannoHanpHbple 4uCa, WPpALMOHAJIbHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE TpoOU. MHOXKECTBO NEHCTBUTENbHBIX YUCEN, IEUCTBUTENIbHBIE YHCIIa KaK
OECKOHEUHbIE JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JIEUCTBUTEIIBHBIX YUCEN U KOOPANHATHOU IPSAMOM.

CpaBHeHne JNEUCTBUTEIBHBIX qucell, apumeTnyeckue JNEUCTBUS
C JCHUCTBUTEIILHBIMU YUCIIAMM.

Pasmepsl  0OBEKTOB  OKpYXKAIOLIEro  MHpa, JIUTEIBHOCTh  IPOLIECCOB
B OKPYXKalollleM MUpe.

[TpuOmmk€HHOE 3HAYCHHWE BEIMYMHBL, TOYHOCTH NpHOIIKeHus. OKpyrieHue
yucen. [Ipyukuaka u olieHKa pe3yabTaToB BEIYMCICHUH.

YpaBHeHMs U HEPABEHCTBA

JIuneriHOe ypaBHeHuWe. PemieHue ypaBHEHMU, CBOIAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHMe. PellieHne ypaBHEHUH, CBOJSIINUXCS K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHHs yYpaBHEHUM TPETbEM U UYETBEPTOU
CTENEHEN Pa3I0)KEHNEM Ha MHOKUTENU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHM. PelneHne TEKCTOBBIX 3amad
anreOpanyeckuM METOI0M.

VYpaBHeHHE C JByMsl TMEPEeMEHHBIMH U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUH C ABYMs IIEpEMEHHBIMU. Pelienue cucrem 1ByX ypaBHEHUN, OJTHO
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U3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoW cremneHu. ['paduueckas mHTEpHperauus
CHCTEMBI YPAaBHEHUH C IBYMS ITIEPEMEHHBIMMU.

Pemmenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CIiocoOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEeHHOW. PelmreHne cucrem
JIMHEWHBIX HEPABEHCTB C 0JIHOM nepemeHHON. KBanpaTHbie HepaBeHcTBa. ['paduueckas
WHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIUN

KBaaparnunas pyukmnus, e€ rpaduk u cBoicTra. [lapaboma, KoopaAMHATHI BEPITHHBI
napabosbl, 0Cb CHMMETPUU TTapa0OJIbL.

Tpaduku pynkumi: = , = + , =, = 3 =4, =]

U UX CBOMCTBA.

YucaoBblie M0OCJI€10BATEILHOCTH U NIPOTPEeCCUH

[TonsiTHe YKWCIOBOM  MOCIEIOBATEIBLHOCTH. 3aJlaHUE  MOCJIEAOBATEIIBHOCTH
pekyppeHTHOH hopmysioi u popmyIoit n-ro wieHa.

Apubdmernueckas U TeoMeTpuyeckas mporpeccur. DopMmyibl n-TO  4iIeHa
apru(MeTHYeCcKO U TEOMETPUUECKOI MMPOTPECCHIA, CYMMBI TIEPBBIX 71 YJICHOB.

N3o00pakeHre wieHOB apu(METUUECKOW U TeOMETPUUECKOM MPOTrpeccuil TOUKaMu
Ha KOOPJWHATHOM IIOCKOCTU. JIMHEHHBIH M SKCHOHEHUUANbHBIA pocT. CloXkKHBIE
IIPOLICHTBHIL.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3yabTaTbl  OCBOEHMS ~ MporpamMMbl  yuyeOHOro  Kypca
K KOHIly oOy4eHus B 7 KJjacce:

Yuciia u BbIYMCICHUS

BrInonHsATh, coueTast yCTHBIE U MUCbMEHHBIE MPUEMBIL, apUPMETHUECKHUE TEHCTBUS
C PallMOHAJIbHBIMU YHCIIAMU.

HaxoauTs 3Ha4eHHs] YMCIOBBIX BBIPAKCHHM, PUMEHSITH Pa3HOOOpa3HBIE CITOCOOBI
U TIpUEMBI BBIYUCIICHUS 3HAUCHUH TPOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIC
U JICCATUYHBIC JPOOHU.

[lepexonute OT onmHOM (QOpMBI 3amucH 4YHMCENd K Jpyroi (mpeoOpa3oBHIBATH
JECSATUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO ICCATHUHYIO APOOB).

CpaBHHBaTh U yNOPSAI0YMBATH PALIMOHAIBHBIC YUCIA.

OKpyrasaTh yucna.

BBINONHATE NPUKUAKY U OLIEHKY pe3yjibTaTa BBIYMCICHUH, OLEHKY 3HAaYeHU
YUCJIOBBIX BBIPAKEHUW. BBIMONHATH ACUCTBUS €O CTENEHSMU C HATypaJbHBIMU
MOKa3aTeIIMH.

[IpuMeHATh TPU3HAKU NEITUMOCTH, Pa3JIOKEHUE HA MHOMXHUTEIH HATypaJbHBIX
YUCEIL
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PemaTe mpakTHKO-OPHEHTHPOBAHHBIC 3a]]a4M, CBI3aHHBIC C OTHOIIICHUEM BEIMYHH,
IPOITOPIIMOHAILHOCTBIO  BEJIMYUH, IMPOICHTAMH, WHTEPIPETHUPOBATh PE3YJIBTAThHI
pelicHus 3a1a49 ¢ y96TOM OrPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX
00BEKTOB.

AJuiredOpanvecKue BbIpaKeHUs

Hcnonp3oBaTh anreOpandyeckyt0o TEPMHUHOJOTHUIO U CHUMBOJIMKY, NPUMEHSTH €€
B TIpOIIECcCe OCBOCHHUS y4eOHOro MaTepuania.

Haxoguts 3HayeHHs OYyKBEHHBIX BBIPQKEHMA MpU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHUs LIEJOTO BBIPAKEHUS B MHOTOWIEH IPUBEICHUEM
MOTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBITIOIHATE YMHOKEHHE OJHOUYWIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTOYJIEH,
IPUMEHSATH (POPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCy1IecTBIATh Pa3yIoKEHUE MHOTOWICHOB HA MHOXKHUTENH C IIOMOLIBIO BBIHECCHHUSI
3a CKOOKM OOIIEro MHOMHWTENs, TPYNIUPOBKU CJIaraéMblX, MNPUMEHEHHsS (opmy
COKpAIEHHOIO YMHOKECHHUS.

[IpumensTh TpeoOpa3oBaHMsT MHOTOWIEHOB [UIsl PELIEHUS Pa3IMYHBIX 3a1ady
U3 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOMN MPAKTHKHU.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM  C  HATypAJBHBIMM  IOKA3aTEISIMU
JUIsL Ipeo0pa30BaHUs BbIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHBIE ypaBHEHUS C OJJTHOM IEPEMEHHOW, TPUMEHSIS IPaBUJIa IEPEX01a
OT MCXOJHOTO YpPaBHEHHs K PAaBHOCWIBHOMY eMy. IIpoBepsTb, SBISETCS JU YHUCIO
KOpPHEM YpPaBHEHHS.

[IpumensaTh rpaduyeckue METONbl MPU PEIICHUH JHHEHHBIX YpaBHEHUH U MX
CUCTEM.

[TonGupath mpuUMepsl Map YKce, ABISIOMUXCA PEIICHUEM JTUHEHHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW TUIOCKOCTH TpadUK JTUHEHHOrO YpaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOJIb3YACh I'PaUKOM, IPUBOJUTH IPUMEPDI PELICHUS YPABHEHMUSL.

Pewrars cuctemsbl IBYX JIMHEMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisaTh U pemiarh JIMHEWHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHUN
II0 YCJIOBUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4u
IIOJIyYEHHBIN PE3yibTar.

DOyHKUIMHA

N300paxaTh Ha KOOPAMHATHOM MNPSMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATAM, Jy4Yd, OTPE3KH, WHTEPBAJIbl, 3alKiChIBaTh YHCIOBBIE IPOMEXKYTKU
Ha anreOpanyecKkoM si3bIKe.

OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 33JJaHHBIM KOOPJAMHATaM, CTPOUTh
rpaduky muHeHBIX QyHkumii. CTpouts rpaduk GyHKINN ¥ = |X|.
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OnucelBaTh ¢ NOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYUHAMMU:
CKOPOCTb, BPEMsI, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKINH 110 3HAYCHHIO €€ apryMeHTa.

[lonumare rpaduueckuii crnoco0 TMpeAcTaBIeHUS W aHaiau3a HH(GOpMaluy,
U3BJICKaTh U UHTEPHPETUPOBATh MH(MOPMALUIO U3 TPa(UKOB PEATBHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUSA TMPOTPAMMBbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yuciia 1 BBIYMCJIEHUS

Hcnonb30BaTh HadallbHBIE MPEICTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YHCEI
JUIS. CpaBHEHMS, OKPYIJICHHS W BBIYMCICHUM, HM300pakaTh JACHCTBHUTEIIBHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOMN IPSIMOM.

[IpumeHsaTr TOHATHE apUPMETHYECKOTO  KBAJAPATHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHH, HCHOJb3ys TP HEOOXOAMMOCTH KAJIbKYJISITOP, BBITIOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COIEPIKAINX KBaJpaTHBIC KOPHH, MCIIOIB3Yys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amucy OOJIBIIUX U MAJIBIX YHUCEI C TIOMOIIBIO JICCATUYHBIX ApoOei
U creneHel yucia 10.

AJuiredOpanvecKue BbIpaKeHUs

[IpyMeHSTh OHATHE CTENEHU C LIEIbIM TOKA3aTEeNEeM, BBIIOIHATH IPEOOPa30BaHMS
BBIPAKEHHI, COACPKAIINX CTEIECHHU C LEIbIM ITOKA3aTEIEM.

BBINONHATE  TOXKIECTBEHHBIE MPEOOPA30BaHUsl  PALMOHAIBHBIX  BBIPAXKECHUN
Ha OCHOBE MPaBUJI IEUCTBUI Ha/l MHOTOWJIEHAMH U aare0panyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIN.

[IpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN JUIsl PELIEHUS pa3iIMyYHBIX 3aja4
U3 MaT€MATHKH, CMEXXHBIX IIPEIMETOB, U3 PEAIBHOMN ITPAKTHKU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIC, KBAaJpAaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHCHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IBYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBoaUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUH, B TOM
YuClie ¢ TpPUMEHEHHEM TpadHudecKuxX IMpeACTaBICHU (yCTaHABIMBATh, WMEET JIN
ypaBHEHHE WK CUCTEMA YPaBHEHUM PEILICHMUS], €CIM UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTph OT CIOBECHOM (POPMYIMPOBKH 33J1auu K €€ anreOpanyeckod Mojaenu
C OMOIIBIO COCTABIICHUSI YPABHEHUSI WM CHCTEMBI yYpPaBHEHUW, WHTEPIPETHPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4 I1OJIyYECHHBIN pEe3ysbTar.

[IprumMeHSITh CBOMCTBA YHMCIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI, JaBaTh I'PaPUICCKYIO
WJUTIOCTPALUI0 MHOKECTBA PEILIEHUN HEPABEHCTBA, CUCTEMbl HEPABEHCTB.
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DOyHKUIMHA

[lornMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIE TOHSITHS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO03HAUYECHHMs), ONPEAENATh 3HaueHue (QYHKUMU [0 3HAYCHMIO
apryMEeHTa, ONpeIesATh CBOMCTBA (YHKIIUH MO €€ TpaduKy.

Ctpoutsb rpaduku 3J1IeMEeHTapHBIX (YHKIIUA BUIA:

, = 2, = 3 =+, =|| onuceBaTh CBOMCTBA UHNCIOBOIA byHKIUN

1o e€ rpaduxy.

[IpenMeTHble pe3ynbTaThl OCBOCHUSA MPOTpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJia 1 BBIYUCIEHUS

CpaBHMBATh ¥ yHOPSAOYMBATH PAIMOHAIBHBIE U NPPALIMOHAIBHBIC YHCIIA.

Bemmonuare apudmernyeckue JNEUCTBUS C pPAMOHAIBHBIMH YHCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIUUCICHUS C HUPPAUUOHAIBHBIMU
JHCIIAMH.

Haxonute 3HaueHUs1 CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYHMCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHMCJA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIUMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pewars nuHENHbIE W KBaJpaTHBIC YPAaBHEHUSA, YPAaBHEHUs, CBOIALLMECS K HUM,
pocTerIne APOOHO-PAIUOHAIIBHBIE YPABHEHMUSL.

Pemrars cucTemMpl IByX JIMHEHHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMHA U CHCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBIACTCS JIMHEUHBIM.

Pemate TekcToBBIE 3a7aun anreOpandeckuM CIocoOOM € MOMOILIBIO COCTABICHHUS
YPaBHEHMS WM CUCTEMBI ABYX YPABHEHUU C JBYMs IEPEMEHHBIMU.

IIpoBOoaUTH MpOCTEUIINE UCCIAENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
qycile C IPUMEHEHHEM TrpapuuecKuX MpeACTaBIeHUN (yCTaHABIMBATh, HMEET JIU
ypaBHEHUE WIN CUCTEMA YPaBHEHUM PEIICHNUs, €CIIK UMEET, TO CKOJIbKO, U ITPOYEe).

Pemartp nuHeliHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300pa)xaTh pelIeHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pewlars cucreMsl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMBbl HEPABEHCTB HA YHCIOBOU
IIPSAMOM, 3aIIUCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHNUH PA3JIMYHBIX 3a]1a4.

DOyHKUIMHA
Pacmo3naBaTte GyHKIMHM W3yYEeHHBIX BHAOB. [loKa3piBaTh CXEMaTHYCCKU

pacroioKeHNE Ha KOOPAMHATHOM INIOCKOCTH rpadKoB QYHKIIUN BUga: =
= +, =, = 2+ + , =3 =+, =|[B 3aBucuMoctu

OT 3HaueHUI K03(PPHUIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITHI.
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Crpouts U u300paXkaTh CXEMAaTUYECKHM TIpaUKU KBaIpaTUYHBIX (DYHKIUIA,
OTMHCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIIUH MO UX TpaduKaM.

Pacro3naBaTe KBajpaTW4yHyl0 QYHKOHIO TO QopMmylie, MPUBOAUTH TMPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUH.

YuciioBbIe OCIE10BATEILHOCTH U NIPOrPECCHH

Pacnio3naBaTth apuMeTHYECKYIO M TEOMETPHUECKYIO MTPOTPECCHU MPU Pa3HBIX
croco0ax 3aJaHusl.

BBINOMHATE BRIYKCIICHUS C UCTIOIB30BaHUEM (OPMYJIT N-TO WieHa apu(pMeTHuIecKoit
Y TEOMETPUYECKON ITPOTPECCHM, CYMMBI ITIEPBBIX N YWICHOB.

N300paxxath 4aeHbI IOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemars 3a1aum, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATENIBHOCTSIMU, B TOM YHCIIE
3aJ1a4M U3 peabHOM )KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJISATOPA, UM POBBIX TEXHOIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pasnena |[KoanuecTBo OcHOBHOE OcHOBHBIE BUJIbI JICSITEIHBHOCTH O0YYaIOIIUXCS
(Tembl) Kypca 4acoB COAEpKAHUE
Uucia v BEIYUCIICHHUS. 25 [Tonsitue CucreMaTU3UPOBATH M 000ralIaATh 3HAHUSA
PammonanpHbIC YncIa paIrMoHAIBHOTO Yncia. | 00 OOBIKHOBEHHBIX M IECITHUHBIX JPOOSX.
Apudmernueckue CpaBHHMBATB H YNIOPSII0YMBATH AP0O0H, TpeoOPa30BbIBAsS
TEHCTBHS MIPU HEOOXOIUMOCTH JIECSITHIHBIE IPOOH B OOBIKHOBEHHEIE,

C palMoHaIbHBIMU
yuciaamu. CpaBHEHHME,
yHOPsIA0UYUBaHUE
palMOHATIBLHBIX YHCEIL.
CreneHb

C HATypaJIbHBIM
ITOKa3aTeJIEM.
Pemrenrie o0CHOBHBIX
3a/1a4d Ha Ipoow,
MIPOLICHTHI

Y3 peajbHOU
MPaKTHKHU.

[Tpu3Haku 1€IUMOCTH,
Ppa3I0XKEHUS

Ha MHOKHTEIIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIC B JICCSITUIHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATUIHYIO TPOOb.

IIpumeHnsaTh pa3HooOpa3Hblie cIOCO0bI U MPUEMBI
BbIYMCJICHUS 3HAYECHUI JPOOHBIX BbIPAKEeHUH,

CoJIep KallluX OOBIKHOBEHHBIC U JIECATUYHBIC TPOOHU:
3aMEHATh IPH HEOOXOAUMOCTH JACCATUUHYIO IPOOh
OOBIKHOBEHHOUW M OOBIKHOBEHHYIO JECATUIHOM, TPUBOAUTH
BBIpaXkeHue K hopme, Hanbosee y100HOM I BBIYUCIICHHH,
peoOpa3oBLIBATH IPOOHBIC BHIPAKCHHS HA YMHOKEHUE U
JICTICHUE IECATUIHBIX APOOCH K ACHCTBUSAM C IETIBIMA
YHCJIaMU.

IIpuBoaANTH YK CI0BbIE M OYKBEHHbIE IPUMEPBI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBACHSIS 3HAUCHUS
OCHOBaHMS CTEIICHHU U MOKa3aTessd CTEICHU, HaXOIUTh
3HA4YEeHUs CTENeHel Busa a” (a — 1000e pallMoHaAIbHOE
YUCJI0, 1 — HATYpaJIbHOE YHUCJIO).
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PeanbHblie
3aBucuMOCTH. [Ipsamas
u oOpaTHas
MPOMOPUHUOHAITBHOCTH

IloHUMATB CMBICIT 3aITUCH OOJIBIITNX YUCEN C TIOMOIIIBIO
JNECATUYHBIX Apo0el u creneneit uncia 10, npuMeHsaTh UX
B PCATBHBIX CUTYAIIHSIX.

IIpuMeHSATH NMPU3HAKYU JCTUMOCTH, PA3JIOKEHUS HA
MHOKHUTEIIA HaTypaJTbHBIX YUCE.

PemaTh 3a1aum Ha 4acTu, IPOLIEHTHI, MPOTIOPIIUH,

Ha HaXOXJCHUE ApoOH (IIPOICHTA) OT BETMYUHBI
BEJIMYUHBI 110 €€ 1podu (MIPOLIEHTY), 1podu (ITPOLIeHTa),
KOTOPBIN COCTABJISET OJHA BEJIUYMHA OT APYTOM.
IIpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3IUYHBIC PEIICHUS,
3aMuCH PeNICHUH TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh u 00BSICHATD, ONTUPASCh HA OTIPEICTICHUS,
MPSIMO MPONOPLIUOHATBHBIE U 0OPATHO MPOMOPIIMOHATILHBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMU; HIPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEATHPHOTO MHPA, U3 IPYTUX yIeOHBIX
MIPEMETOB.

PemaTh npakTUKO-OpPUEHTHPOBAHHBIC 3a7a49H HA IPOOH,
MIPOIICHTHI, MIPSAMYIO M 00paTHYIO MPOMOPIIUOHATHHOCTH,
MIPOTIOPITUHU

AnreOpandeckue
BEIPKCHUS

27

bykBeHHbIE
BBIPAKEHUS.
[lepemenHbIE.
JlonmycTumble
3HAYCHUS
MIEPEMEHHBIX.
DopmyIIbL.

Ogaagers anredpandeckoil TEPMUHOIOTHMEN U CUMBOJIUKOH,
NPUMEHATHb €€ B IPOIIECCE OCBOCHUS yueOHOr0 MaTepuara.
Haxoauth 3HaueHUs1 OYKBEHHBIX BBIPRXKCHUN TIPH 3aTaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BBIYMCICHUS IO (DOPMYIIaM.
BbInoaHATHL IpeoOpa3oBaHus LEIOT0 BIPAKEHUS

B MHOT'OYJIEH NPUBEJCHUEM MOJA00HBIX CIAraeMbIX,
PacKpBITHEM CKOOOK. BBINOJIHATH YMHOKEHHE OJTHOUICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUU,
PacKphITHE CKOOOK H
MIPUBEJICHUE

MOJIOOHBIX CJIAracMbIX.

CBolicTBa CTEIIEHU
C HaTypaJIbHbIM
MOKa3aTeJIeM.
MHOro41eHsl.
Cnoxenue,
BBIYUTAHHUE,
YMHOXEHHUE
MHOTOYJICHOB.
dopmyiibl
COKpAaIEHHOr O
YMHOKCHHUS.
Paznoxenue
MHOTI'OYJICHOB
Ha MHO>KHTEIIN

Ha MHOTOWIEH U MHOTOYJICHa Ha MHOTOYJICH, IPUMEHSATH
(dhopMyIIbl KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.
OcyecTBAATH PA3I0KEHIE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECCHHS 32 CKOOKH OOIIET0 MHOKHUTEJI,
npuMeHeHus: GOpPMyYJITbl pa3HOCTU KBAAPATOB, (HOPMYJ
COKpAILLIEHHOI'O YMHOEHHS.

IIpumensTh peoOpa3oBaHNe MHOTOUJICHOB JIsl PEIICHUS
pa3IMYHBIX 33]]a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB,
U3 peajbHOM MPAKTHUKHU.

3HAKOMMTBCS € MCTOPHUEI Pa3BUTHS MaTeMaTHKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuUE, IpaBUIIa
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTh
YpaBHECHUM.
JIunenHoe ypaBHEHUE

Pemiath TMHEHHOE ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
NPUMEHssl IPABHUJIA IIEPEX0/1A OT UCXOJAHOTO YPAaBHEHHUS

K paBHOCUJILHOMY eMy Ooiiee pocToro Buja. [Iposepsrts,
SIBJISIETCS JIM KOHKPETHOE YUCIIO0 KOPHEM YPAaBHEHHUS.
I[HoaOoupars npuMepsI AP YKCEI, ABISIOIIUXCS PEIIEHUEM
JIMHEWHOTO YPABHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJHOM MEPEMEHHOM,
pelIeHuEe TMHENHBIX
ypaBHEHUM. Pemenue
3a/1a4 ¢ MOMOUIBIO
ypaBHEHUM.
JIuneliHOE ypaBHEHUE
C IBYMS
IIEPEMEHHBIMU U €0
rpaduk. Cucrema AByx
JIMHENHBIX YPABHCHUN
C ABYMS
MIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOU MJIOCKOCTH IpauK JTUHEHHOTO
YpaBHEHUS C ABYMS IIEPEMEHHBIMHU; MOJIb3YACH TPpauKOM,
NPUBOAUTH IPUMEPbI PELICHUS YPABHECHUS.

HaxoauTth penieHne CUCTEMBI ABYX JUHENHBIX YPaBHEHUN
C ABYMsI IIEPEMEHHBIMU.

CocraBisiTh ¥ pemiaTh YpaBHEHHUE WA CUCTEMY
YPaBHEHMM MO YCIOBHUIO 3a/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4ECHHBIN
pe3yJbTar

Koopaunate! u rpaduxmu.
DOyHKIUU

24

Koopannara Touku
Ha npsiMour. YucnoBbie
IIPOMEKYTKHU.
Paccrosinne mexny
JIBYMsI TOUKaMU
KOOpJIUHATHOU
PSAMOM.
[IpssmoyTosbHAs
cucTeMa KOOpJIUHAT
Ha IJIOCKOCTH.
[Tpumepsr rpaduxos,
3aIaHHBIX
dbopmynamu.

HN300paxarh HAa KOOPJAUHATHON MPAMON TOYKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMICHIBATh UX HA areOpanvecKoM SI3bIKE.
OTMeuaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH T10
3a/IaHHBIM KOOPJIMHATAM; CTPOUTH rpauKH HECIOKHBIX
3aBUCUMOCTEH, 3aaHHBIX (hOpMYyJIaMH, B TOM YHUCJIE

C TIOMOIIBIO U(PPOBBIX TAOOPATOPHIA.

IIpuMeHATh, H3y4aTh MPEeUMYLIECTBA,
HHTEPNPETHPOBATH rpadUueCcKuii crocod npeacTaBIcHUs
U aHaJiu3a pa3HoOoOpa3HOM )KU3HEHHON HH(pOpMaLUK.
OcBauBaTthb NoHATHE (PYHKIIMU, OBJIAJIEBATh
(GyHKIMOHATBHON TEPMUHOJIOTHEH.

Pacno3naBatp nuHeliHyo QyHKIuo y = kx + b,
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Yrenue rpadukoB
peabHBIX
3aBUCHMOCTEM.
[Tonsitue byHKIMH.
['paduk pyHKIIHN.
CpoiicTBa QyHKITUH.
Jluneitnas QyHKIUA.
[TocTpoenue rpaduka
JUHENHOW QYyHKIUY.

ONHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUH

ko3 bunreHToB k u b.

Crpouts rpaduku nuHerHoN GyHKIuU, QyHKINHA V =| X|.
Hcnoan3oBaTth HU(PPOBBIE PeCYPChI TSI TOCTPOCHUS
rpadukoB GYHKIUN U U3yUYCHHS UX CBONCTB.

[IpuBoaUTE MpUMEPHI TUHEHHBIX 3aBUCUMOCTEH B peabHbIX
IpoIeccax u BJICHUIX

I'padux hyHKIIN
y =l
[ToBTOpenue u 0600IIeHNE 6 [ToBTOpeHue BbIOMpaTh, NPUMEHSATH OLIEHUBATDH CIIOCOOBI CPABHEHUS
OCHOBHBIX MTOHATUI qHCeIT, BEIYUCICHUH, TpeoOpa3oBaHuil BBIPAKEHHH,
¥ METOJIOB Kypca pelIeHMs ypaBHEHHIA.
7 knacca, 06001eHne OcyiiecTBIATH CAMOKOHTPOJIb BHITIOTHIEMBIX ICHCTBUHN U
3HaHUM CaMOMPOBEPKY pe3yJibTaTa BEIYMCICHUH, IPe0Opa30BaHHUIA,
ITOCTPOCHUM.
Pemats 3a1a4u 13 peaibHON KU3HU, IPUMEHSATD
MaTeMaTHYeCKHe 3HAHUS ISl PEIICHUS 3a1a4 U3 IPYTHX
IPEMETOB.
Pemath TeKCTOBbIE 33/1a4H, CDABHHUBATH, BLIOUPATH
CIOCOO0BI PEIICHUS 3a/1aun
OBLIEE KOJIMYECTBO 102

YACOB I1O ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue paznena |KonudectBo OcHoOBHOE OcHOBHBIE BUBI ACATEIHHOCTU 00YUAIOIUXCS
(Tembl) Kypca 4acoB coJiepKaHue
Uucia v BEIYUCIICHHUS. 15 KBagpatnblit KopeHb ®opmyaHpPoOBaTh onpeaeIeHne KBaJAPaTHOTO KOPHS

KBagpaTHbie KOpHU

13 yncia. [lonstue
00 upparmoHaIIbHOM
qgucie. [lecsaTuunbie
IPUOIMKEHUS
HUpparmoHaIbHbIX
qucel.
JlencTBUTEbHBIE
yucna. CpaBHEHUE
JIEUCTBUTEIILHBIX
qucel.

YpaBHeHue BUAA

x* = a.

CaoiicTBa
apuMEeTHICCKUX

KBaJIPAaTHBIX KOPHEH.

[Ipeobpa3zoBanue
YHUCIIOBBIX
BBIPAKCHUU,
COJIepXKaIINX
KBaJIpaTHbIE KOPHU

13 Yrcia, apu(pMEeTHIeCKOro KBapaTHOTO KOPHS.
IIpuMeHsTH Onepanuio U3BJICYECHHS KBAaIPAaTHOTO KOPHS
13 YHCiIa, MCMOJIB3YH IMPYU HEOOXOAMMOCTH KAJBKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YUCIAMU U
JECATUYHBIMH JIPOOSMH.

CpaBHHUBATB M YNIOPAIOYUBATH PAllMOHAJILHBIE U
HMppalroOHaIbHbIC YUCIIA, 3aMIMCAHHBIE C IOMOILBIO
KBaJIpaTHBIX KOPHEM.

HccnenoBarh ypaBHEHHUE X° = @, HAXOAUTH TOYHBIE U
pUOIMKEHHBIE KOpHU TIpH a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITIPOBOIA
YHUCIIOBBIE SKCTIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISTOPA
(koMIIBIOTEpA).

Jloka3bIBaTh CBOMCTBA apU(PMETHICCKUX KBAPATHBIX
KOpHEH; IPUMEHSTh UX JIJIsl TPeo0pa30BaHusl BEIPAKECHUM.
BoInoJHATH Npeodpa3zoBaHmsi BIPAKESHUM, COIEPKAITUX
KBaJIpaTHbIE KOPHU. BbIpaxaTh epeMEeHHbBIE

13 T€OMETPUUECKUX U HU3UYECKUX PopMy.

Bprunciasitb 3Ha4eHUSA BBIPAKECHUH, COAEPHKAIIAX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YS IPU HEOOXOIUMOCTH
KaJIbKYJISATOP.
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Hcnoan3oBarhb B XO04€ pCIICHUS 3aaa4d 3JICMCHTAPHBIC
MMpCACTaBJICHNUA, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJIMYHH.

3HAKOMHUTBLCA € HCTOpl/Ieﬁ Pa3BUTHUA MATCMATHKHU

Yricia ¥ BBIYMCIICHUS.
CrerneHs ¢ 1EJIBIM

CteneHsp ¢ 1EIbIM
IMoKa3aTeJIeM.

®opMyIHpOBaTH ONpe/ieSieHHe CTETICHU C IIEeTIbIM
MOKA3aTeJIeM.

MOKa3aTeIeM CranpapTHas 3anuch IIpeacraBasaTh 3anMch OOJBIINX U MAJIBIX YHCEI
qyucia. B CTaHAApTHOM Buje. CpaBHUBATH YKCIIA U BEJIUYUHBI,
Pa3mepn1 06beKTOB 3alMCaHHbIE C UCTIOJIb30BaHueM cteneHu 10.
OKpY’Karollero mupa Hcnonb30BaTh 3aNMCh YUCE B CTAHAAPTHOM BU/IE
(OT DIIeMEHTapHBIX JUTSL BBIPAXKEHUSI pa3MEepOB 00bEKTOB, IITUTEIHLHOCTU
YaCTHUI] IIPOLIECCOB B OKPYIKAIOLIEM MHUPE.
J10 KOCMUYECKUX DopMyJIHMPOBaTh, 3ANUCHIBATH B CHUMBOJIMYeCKO popme
00BEKTOB), Y MJUTIOCTPUPOBATH NIPUMEPAMU CBOMCTBA CTENEHU
JUIATEIIbHOCTD C LIEJIBIM [1OKAa3aTeJIeM.
IIPOLIECCOB IIpuMeHATHL CBOICTBA CTENIEHU ISl TpeoOpa3oBaHuUs
B OKPYJKAIOIIEM MUPE. | BBIPAXKECHUH, COAECPKALIMX CTEIIEHHU C LIETbIM ITOKA3aTEIEM.
CBoiicTBa CTENEHU BbINOJHATH 1eMCTBUA C YUCITAMU, 3aITUCAHHBIMU
C LIEJIBIM ITOKAa3aTelIeM | B CTaHAApTHOM BUJE (YMHOXKEHUE, JIeJICHUE, BO3BE/ICHUE
B CTEIICHb)
AnreOpanyeckue KBagpaTHbiit Pacno3naBath KBaApaTHbIM TPEXUWIEH, YCTAHABIMBATD
BbIpaxkeHus. KBanpaTHblil TPEXUIIEH. BO3MOKHOCTB €r0 Pa3JI0KEHUS HA MHOKHUTEU.
TPEXWIECH Paznoxenue PackiiagbiBaTh Ha MHOKUTEJIM KBAJAPATHBINA TPEXUIIEH
KBaJIPaTHOTO C HEOTPHULIATEIbHBIM TUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXXUTEIIN

AnreOpandeckue
BBIPKCHHSL.
AnreOpandeckas Jpo0b

15

AnreOpanyeckas
npo6b. JlomycTumblie
3HAYCHMSI
NIEPEMEHHBIX,
BXOJIATIAX

B anreOpandecKkue
BBIPAYKCHUS.
OCHOBHOE CBOMCTBO
anreopanyecKkon
npobu. CokpaiieHue
TpoOeii.

Cnoxenue,
BBIYHUTAHUE,
YMHOXCHHE U JICTICHUE
anreOpanyecKux
TpoOeii.
[TpeoOpazoBanue
BBIPAXEHUU,
COJIePIKaIIX
anreOpanyecKue
Ipodu

3anuceiBaTh anredpanyeckue BoipaxeHus. Haxoqurb
00J1acTh ONPE/ENICHUs PALIMOHATIBHOTO BBIPAKEHMUSL.
BbINOJIHATH YKCIIOBBIE IOJICTAHOBKY U BBIYMCJIATH
3HaYeHUE IpOOH, B TOM YHCIE C TOMOUIBIO KAJIbKYJIATOPA.
®opMyIMPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATb €ro JJIs IpeoOpa3oBaHus APOOEH.
BbINoJgHATH 1eiicTBUA ¢ airedpanyecKuMu ApoOsIMu.
[TpumensTh IpeoOpa3oBaHMsl BbIPAKEHUHN AJIs PELLICHUS
3agad. BeipaxaTtb nepeMeHHble 13 GopMyl (PU3UIECKUX,
reOMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYALIUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTtHoe Pacno3naBarthb KBajpaTHbIC YPaBHECHHUS.

KBazapaTHble ypaBHEHHUS ypaBHeHue. Henonnoe | 3ammcbiBaTth GgopmMyi1y KOpHEI KBaJpaTHOTO YpaBHEHMS,;
KBaJpaTHOE pelaTh KBaJipaTHbIe YPABHEHHMS — IOJIHBIE U HEIIOJIHBIE.
ypaBHeHue. opmyna IIpoBoauTh npocreiue HecjieJ0BaHUA KBAIPATHBIX
KOpPHEHN KBaJIpaTHOI'O YpPaBHEHHU.
ypaBHeHus. Teopema Pemiars ypaBHeHMsl, CBOIAIINECS K KBAIPATHBIM,
Buera. C TIOMOIIIBIO MTPe0Opa30BaHUM U 3aMEHOM EPEMEHHOM.
Pemenue ypaBHeHuu, Habuaroaath 1 aHAJIM3UPOBATH CBS3b MEXKIY KOPHIMU U
CBOJALLAXCA KO3 (uLMeHTaMH KBaJPaTHOTO YPaBHEHMUSL.
K KBaJIPATHBIM. ®opmysmpoBaTh TeopeMy Buera, a Takxke 0OpaTHYIO -
[IpocTteiiue ApoOHO- | Teopemy, MIPUMEHSTh ATH TEOPEMBI JIJIsl PEIICHUS
panrOHAIIbHBIE 3a1ad4.
YpaBHEHUS. Pemiath TeKkcTOBBIE 32/1a4M aNTeOpaueCKUM CIIOCOOOM:
Pemenune TekcTOBBIX NEPEXOJIUTh OT CIOBECHOM (POPMYIMPOBKH yCIIOBUS 3aa4n
3a/1a4 € IIOMOLIBIO K ajaredpanyeckoil Moenu myTéM COCTaBICHUS! YpaBHEHUS;
KBaJpaTHBIX pemaTh COCTABIICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
ypaBHEHUI pe3yibTar.

3HAKOMHTBCS € MCTOPHUEI pa3BUTHS aareOpbl
YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHeHnue | Pacmo3HaBaTh JIMHEWHBIE YPABHEHUS C JBYMS

Cucrembl ypaBHEHUN

C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, IpuMepbl
pEILIEHNs] YpaBHEHU

B LIEJIBIX YHCIIAX.
Pemenue cucrem nByx
JIMHENHBIX YPABHEHUN

IIEPEMEHHBIMU.
Ctpoutb rpaguKy JUHEHHBIX YPAaBHEHUH, B TOM YHCIIE
HCIO0JIb3Ys UM poBbIEC pecypcehl.

Pazinyars napaienbHble U IEPECEKAIOIIUECS IPSMBIE
10 UX YPABHECHUSIM.

Pemiathb cuctemMbl ABYX JIMHEWHBIX YPABHEHUH C JBYMsI

IIEPEMEHHBIMU MOJICTAHOBKOU U CIIOKEHUEM.
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C ABYMS
MIEPEMEHHBIMM.
[Ipumeps! pemeHus
CHUCTEM HEJIMHENHBIX
YPaBHEHUM C IBYyMS
IIEPEMEHHBIMH.
I'paduueckas
MHTEPIPETALIUS
YPABHEHUS C ABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPAaBHEHUM C ABYMsI
MIEPEMEHHBIMM.
Pemenune TekcToBBIX
3a71a4 C ITOMOILBIO
CHUCTEM yPaBHEHUMU

Pemarh mpocteiime CUCTEMBbI, B KOTOPBIX OJIHO

W3 YPABHEHUU HE SIBIIACTCS JTUHEUHBIM.

IMpuBoauth rpaduyecKyr0 HHTEPNPETALUIO PENICHUS

YpPaBHEHHS C IBYMsI IEPEMEHHBIMU U CUCTEM YPABHECHUH

C JBYMsI IEPEMEHHBIMM.

Pemiath TeKCTOBBIE 321a4M AITEOPANISCKUM CTIOCOOOM

YpaBHEHUS 1 HEPABCHCTBA.
HepaBencTtra

12

YHucnoselie
HEPABEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ ogHOM
IIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJIHOU
MIEPEMEHHOU U UX
peuenue. Cuctembl
JIMHEHHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YKUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIUHATHOU MPSIMOM, JOKA3bIBATH
anredpanyecki.

IIpuMeHsaTH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
Pemiathb nuHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pelIeHUe HEPABEHCTBA Ha YMCIOBOM MPSAMOI.
Pemathb cucTemMbl TMHEHHBIX HEPABEHCTB, U300PaKaTh
pELIEHNE CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSIMOM
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C OJHOM ITIEPEMEHHOU
U UX pEIICHUE.
N3o0pakenne
pelIeHUs! JIMHEHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCIIOBOU
IPAMON

OyHKIUU.
OCHOBHBIE TTOHITHUSA

[Tonsitue byHKIMH.
Ob6unactb onpeneneHus
Y MHOXXECTBO
3HAYEHUN (PYHKIIUH.
CriocoOsI 3a1auus
byHKIHA.

I'padux bynkmIm.
CpoiicTBa QyHKIUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnonb3oBaTh PyHKIIMOHAIBHYIO TEPMHHOJIOTHIO U
CUMBOJIHKY.

BoruncaaTs 3HaveHus1 QyHKUMHN, 3aJaHHBIX (pOpMyTamMu
(mpu HEOOXOAMMOCTH UCIIONIb30BaTh KAJIBKYJISTOP);
COCTABJIAITH TA0JIMIbI 3HAYEHUH (QYHKIINU.

CTpouTh 0 TOYKAM rpadpuku GyHKIIUHN.

OnucbiBaTh cBOMCTBA (DYHKIINN HA OCHOBE €€
rpauyecKoro npeacTaBICHusI.

Hcnoab3oBaTh QyHKIMOHATBHYIO TEPMHHOJIOTHIO U
CUMBOJIHKY.

HccnenoBath npumepsl rpaguKkoB, OTPAKAIOLIUX PEATIbHbIE
Ipoueccsl U siBieHus. IIpuBoauTh NPUMEPHI IIPOLECCOB U
SBJICHUU C 3aIaHHBIMU CBOWCTBAMHU.

Hcnonb3oBaTh KOMIBIOTEPHbIE MPOrPAMMBI

JUI TOCTPOEHUS IpapuKOB (PYHKIMNA U U3yUEHUSI UX CBOMCTB

OyHKINH.
UucnoBble GyHKIUU

UreHne U TOCTPOEHUE
rpa@uKoB QyHKIIHIMA.
[Ipumeps! rpadukos

Haxoauthb ¢ noMmompbio rpagpuka QyHKINNU 3HAYCHUE OTHOU
U3 paccMaTPUBAEMBIX BEJIMYMH 10 3HAYCHUIO IPYTOM.
B HECNOXKHBIX Ciyyasx BbIpaKaTh (opMy10ii 3aBUCMMOCTD
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dyHKuMH,
OTPaXKAIOLIUX
peanbHbIE MPOLECCHI.
OyHKIUH,
OTUCHIBAIOIINE
psIMyt0 U 00OpaTHYIO
IPONOPIIMOHAIIBHBIE
3aBUCHUMOCTH, X
rpaduku.

I'paduk pyHKIIH
y=x2

DOyHKIUU
y=xly=x,
y =,y =l
rpadguueckoe peneHue
YPABHEHHUU U CUCTEM
YpPaBHEHUU

MEK]ly BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHCHUS! OJHON BEJIMYUHBI

B 3aBUCUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBarth Buabl n3ydaembix GyHkimii. [loka3piBaTh
CXeMaTHY€eCKH I10JI0KEHUE Ha KOOPAUHATHOM IIJIOCKOCTU
rpadukoB QyHKIMIA Buma: y = x4,y = x5, y =\, y = .
HUcnoab3oBath GyHKIHOHAIBHO-TPadUYeCKHe
NpeACTABJICHUS U1l PELICHUS U NCCIICIOBAHNS YPABHEHUN U
CHUCTEM YPaBHEHHUM.

IIpuMeHsaTH HU(PPOBBIE PeCYPChI IS TIOCTPOCHUS
rpadukoB QyHKIHIA

[ToBTOpenue u 0000IIEHIE

[loBTOpEHNE
OCHOBHBIX MOHATHH H
METOIOB KypCOB 7 U 8
KJIaCCOB, 0000IIEHHE
3HaHUU

Boi0upaTh, NpUMEHATDH, OLEHUBATH CIIOCOObI CPABHEHUS
qucesl, BBIYUCIIEHUH, peoOpa30BaHUi BbIPAKEHUH, pELICHUS
YpPaBHECHUM.

OcyuecTBJaATH CAMOKOHTPOJIb BBIIIOTHAEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yjIbTaTa BBIYMCIEHUI, TPeoOpa3oBaHUid,
ITOCTPOCHUM.

Pemiateb 3a1a4u U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JJIsl PEIICHUS 3a/1au U3 IPyTUX
MPEIMETOB.

Pemath TeKCTOBBIE 321a4HU, CPABHUBATH, BHIOUPATH
CIOCO0ObI PEIICHUA 3a/1a4l

OBILEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

102
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9 KJIACC
HaumenoBanue paznena  |KomnuyecTBo OcHoOBHOE OCHOBHBIE BU/IBI JICITSIHBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB CONEpKAHNE

Uwncia 1 BBIYUCICHUS. 9 PannonanbHeie ynciia, | Pa3BuBaTh npeacraBjieHUs O YMCIIAaX: OT MHOXKECTBA

JlelicCTBUTEIILHBIC YHCIA HMppalnroHaIbHbIC HATYpaJIbHBIX YHACEJ 10 MHOKECTBA ACUCTBUTEIIBHBIX YHCEN.
4yuciia, KOHCUHBIC U O3HAKOMUTBCA C BO3MOKHOCTBIO MPEICTaBICHUS
OEeCKOHEUYHBIE JIEUCTBUTEIILHOI'O YHCJIa KaK OECKOHEUYHOU JIECATUYHON
NECATUYHbBIC TPOOH. IpOOH, MPUMEHSITh ICCATHYHBIE TIPUOTMKCHUS
MHOX€eCTBO palMOHAIBHBIX U UPPALIMOHAIBHBIX YHCE.
JICMCTBUTEIILHBIX HN3o0paxkaTh NEHCTBUTEIIBHBIC YHCIIA TOUKAMHU
4uCell, KOOPANUHATHOM IIPSAMOM.
JICCTBUTEIILHBIC 3anuceiBaTh, CPABHUBATH U YIIOPSII0YUBATH
YyHciia Kak JICUCTBUTEIILHBIC YHCIIA.
OECKOHEYHEIC BbInoJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
NECATUYHbBIC TPOOH. apumMeTHdYecKre JeMCTBUS C pAllUOHATILHBIMUA YUCIIAMU;
B3anmHO 0/1HO3HAYHOE | HAXOAMTH 3HAUYCHUS CTEIICHEH C LIEIbIMU ITOKA3aTECIIMU U
COOTBETCTBUE MEXKIY KOPHEH; BBIYUCJIATH 3HAUCHUS YHCIOBBIX BBIPAXKECHHM.
MHO>KECTBOM [HoayunTs npeacTaBjaeHue 0 3HAUUMOCTH
JIEUCTBUTEIILHBIX JIEUCTBUTEJILHBIX YACEJ B IPAKTUYECKOMN JAEATEIbHOCTH
YHMCEI U MHOXKECTBOM YyeJI0BeKa.
TOYEK KOOPAUHATHOMN AHAJIU3MPOBATH U J1€J1aTh BBIBO/bI O TOYHOCTH
MIPSIMOMU. NPUOMKEHUS JEUCTBUTEILHOTO YUCIa TIPU PEIICHUU
CpaBHeHue 3ajJad4.
JIEHCTBUTEILHBIX uncen, | OKpYIJisTh JCUCTBUTEIBHBIC YUCIIA, BHINIOJIHATD
apudpmMeTHIeCKue NPUKHAKY PE3yIbTaTa BEIYUCICHUHN, OLIEHKY 3HAUCHUI
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JNEUCTBUS

C ACUCTBUTEIBHBIMU
YUCIIaMU.
[Tpubnmnxxénnoe
3HAYECHUE BEJINYNHBI,
TOYHOCTh
MPUOJIMIKEHUS.
OkpyrieHue yuces.
[Ipukuaka u oneHka

YU CIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCH C I/ICTOPI/Ieﬁ Pa3BUTHA MAaTCMAaTUKU

pe3yJIbTaTOB
BBIUKCJICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypaBHenue. | OcBauBaTh, 3alI0MHMHATH U IPUMEHATH rpauyeckue
YpaBHEHUSA C OAHOU Pewienune ypaBHeHUH, MeTOABI [IPYU PELICHUH YPABHEHUMN, HEPABEHCTB U UX
MIEPEMEHHOU CBOJAILINXCSA CHUCTEM.
K JINHEVHBIM. Pacno3naBars 1iesbie ¥ IpOOHBIE YpPaBHEHUS.
KBampatHoe Pemiath JinHelHHbIC U KBA/APATHbIC YPABHEHMS,
ypaBHeHue. Pemenue YpaBHEHUS, CBOJALIUECS K HUM, IPOCTEHIINE APOOHO-
YpaBHEHUH, palMOHAIIBHBIC YPABHEHMS.
CBOJSLLUXCS IIpeanararb BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
K KBaJPaTHBIM. 3a/1a4, 00CyKIaTh MX M peliaTh TEKCTOBBIE 3a1a4n
bukBaapaTtHbie Pa3HBIMH CIIOCOOAMHU.
YpaBHEHUS. 3HAKOMHUTBHCS € HCTOPUEH Pa3BUTUS MaTEMATUKHU

IIpumeps! pemenus
YPaBHEHUH TPEThEN
Y YETBEPTOM CTEIEHEU
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pa3oKEeHUEM
Ha MHO>XUTEJIN.
Pemenne npo6HO-
palMOHAIBHBIX
YpPaBHECHUM.

Pemenne TekcTOBBIX
3aja4 anreOpanyecKum
METO/10M

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUN

14

YpaBHEeHUE C ABYyMS
IIEPEMEHHBIMU U €70
rpaduk.

Cucrema nByx
JIMHENHBIX YPABHCHUN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JIMHENHOE,
a Ipyroe — BTOpPou
CTEIICHU.
['padpuueckas
MHTEpIIpETalNs
CUCTEMbI YPaBHEHUI

C JBYMsI [IEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBauBaTh U NPUMEHATH [TPUEMBI PELIEHUS] CUCTEMBI
JBYX JIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU U
CHCTEMBI IBYX YPAaBHEHHUM, B KOTOPBIX OJTHO YPABHEHHE HE
ABJISICTCS JIMHEUHBIM.

Hcnoab3oBath QyHKIMOHATBHO-TpadUUECKUE
IIPEACTABICHUS I pelleHus U UCCJIeJOBAHUS YPAaBHCHUN
Y CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOOM: NMepexoauTh OT CIOBECHOM
(OopMyJIMPOBKY YCIOBHS 3a/1a4H K aJireOpandeckoi MoJIeu
IIyTEM COCTABJICHUS CUCTEMbI YPABHEHU; pelaTh
COCTaBJICHHYIO CUCTEMY YPABHEHHI; HHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCS ¢ UCTOPHEH PAa3BUTHUS MAaTEMATUKH
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3a/1a4 anreOpanvyecKum
CIT0CO00OM

YpaBHEHUS 1 HEPABEHCTBA. 16 YucoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInostHATH IpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATH
JInHelHbIC TSl TpeoOpa3oBaHus CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBaTthb JTUHEHWHBIE U KBaJPATHBIE HEPABEHCTRBA.
C OJTHOU IEPEMEHHOMN Pemiathb TMHEHHBIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
Y UX PEIICHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAKOIIINX
Cucrembl TUHEHHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATH
HEPABEHCTB C OJHOM MOJIYYCHHBIC PEIICHHUS.
MIEPEMEHHON U UX HN3o00paxkaThb pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelICHuE. HAa YHCJIOBOM MPSMOM, 3aIUCHIBATH PEIICHUE C ITOMOIIIBIO
KBangpaTHseie CHMBOJIOB.
HEPABEHCTBA U UX Pemath kBaspaTHbIC HEPABEHCTBA, UCIIOJIb3YS
pelIeHuE. rpaduyecKue mpeacTaBIeHUs.
I'paduueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEIICHUU
WHTEPIPETALUS PAa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIBYMsI
MIEPEMEHHBIMU
OyHKIUU 16 KBanparuynas Pacno3HaBaTh BUJIbI U3y9aeMbIX (YHKITHI;

bynkus, e€ rpaduk u
cBoiicTBa. [lapaboa,
KOOPAWHATHI BEPIIHHBI
napaboJibl, OCh

WIIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
pacnoIoKeHUE Ha KOOPAMHATHOM IIIOCKOCTH rpa)uKoB

k
Gyukmii Buna: y =kx, y=kx+b,y=,y= x?,
X
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CUMMETPHUU NapaloIbl.
['paduxu byHKIIMIMA:

¥ = kx,
y=hkx+b,

k
y=_

X
y= x,
y= X,
y=1,
y = A

y =x%y =+, y = x| B3aBUCHMOCTH OT 3HAYEHHMI
K02((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTRBA.
Pacno3HaBaTth KBaJpaTHUHYIO (QYHKITHIO TI0 (popmyie.
IIpuBoaUTH NPUMePBI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoisiBassTH 1 0600111aTH 0COOEHHOCTH Ipaduka
KBaJPaTHUHON QyHKIHH Y = ax? + bx + c.

CrpouTh M N300paxkaTh cXeMaTHYeCKHU rpaPuKu
KBaJIpaTHYHBIX (QYHKITHH, 3aIaHHBIX (OpMyJIaMy BUAQ
y=ax*,y=ax’*+q,y=a(x+p)*, y=ax*+bx +c.
AHAJIU3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GYHKIHNA YISl KX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIITBHIO
IU(POBBIX PECYPCOB

HuciioBrie
OCJIENOBATEIHLHOCTH

15

ITonsTHE YnCIOBOM
[IOCJIEI0BATEIbHOCTH.
3amanue
[IOCJIEI0BATEIBHOCTH
PEKYpPEHTHOU
dbopmyroii u
dbopmyIioii n-TO YIieHa.
Apudmernueckas u
reoMeTpuYecKast
MPOTPECCUH.
@opMyJIbl 1-TO YJICHA
apu(pMETHIECKOMN U
reOMETPUYECKOU

OcBauBaTh U NPUMEHSATHh UHACKCHbIE 0003HAUECHHUS,
CTPOUTH peveBble BbICKA3bIBAHUS C HCIIOIb30BaHUEM
TEPMHUHOJIOTHH, CBA3aHHON C TIOHATHEM
N0CJIE0BATEIBHOCTH.

AHaIU3MpoOBaTh GOPMYILY /-TO YICHA
MOCJIEI0BATEIbHOCTH WM PEKYPPEHTHYIO GOPMYITY

U BBIYUCJATH YJIEHBI IOCIEA0BATEIbHOCTEH, 3a1aHHBIX
3TUMH POopMyTIamMH.

YcTranaBaMBaTh 3aKOHOMEPHOCTB B TIOCTPOCHUU

IMOCJICAOBATCIIBHOCTH, CCJIIU BBIIIMCAHBI IICPBBIC HCCKOJIBKO

€€ WICHOB.
Pacno3naBath apupMEeTUUECKYIO U TEOMETPHUICCKYIO
MPOTPECCUU MPU PA3HBIX CIIOCOOAX 3aJaHUS.
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MPOTPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N3obpakeHne 4aeHOB
apu(pMETHIECKOMN U
r€OMETPUYECKOU
MPOTPECCU TOUKAMH
Ha KOOPAWHATHOM
IJIOCKOCTH.
JInHEeWHbIN U
DKCIOHCHIINAJIbHBIA
POCT.

CI10KHBIE TPOLIEHTHI

Pemars 3a7a4u ¢ HCTIONB30BaHUEM (DOPMYIT #-TO YIeHA
apu(MeTHYeCKON U TEOMETPUUECKOM MPOTPECCHIA, CYyMMBI
NEPBBIX 7 YJICHOB.

MN300paxkaTh WICHBI OCIEIOBATEIIBHOCTA TOYKaAMHU

Ha KOOPJIMHATHOW TUIOCKOCTH.

PaccmaTrpuBaTh npuMepsI MPOLECCOB U IBJICHUH

U3 peanbHOM )KU3HU, WJUTFOCTPUPYIOLIUE U3MEHEHUE

B apU(PMETUUYECKOI MPOrpeccuu, B TeOMETPUIECKOM
POrPECCUU; U300pakaTh COOTBETCTBYIOIIHNE 3aBUCUMOCTH
rpauyecku.

PemaTp 3agaum, CBSI3aHHbBIE C YHCIOBBIMU
NOCJIEIOBATENBHOCTSIMH, B TOM YHUCJIE 33141 U3 PEaTbHOU
KU3HU C UCIIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTUN
(3MEKTPOHHBIX TAOJIUII, TpapUIECKOT0 KATBKYJISITOPA | T.11.).
PemaTp 3a1a41 Ha CIOKHBIE POLEHTHI, B TOM YHCIIE
3aJla4M U3 peanbHOM MPAKTUKH (C UCTIOJIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS € HCTOPUEH Pa3BUTUS MaTEMATUKHU

[ToBTOpEHME, 0000IICHHE,
cHCTEMAaTH3aIis 3HaHU I

18

Yucaau
BbIYHCJIeHMs (3aIHCh,
CpaBHEHUE, ICUCTBUS
C JE€HCTBUTEIbHBIMU
YHCJIaMH, YMCIIOBasI
MpsiMast; MPOLICHTBHI,
OTHOIIICHUS,
MPOTOPIIH;

OnepupoBarb NOHATUSMM: MHOXKECTBO, IOJAMHOXKECTBO,
olepanuy HaJl MHOKECTBAMU; HCII0JIb30BaTh TpaduiecKoe
IIPEACTABICHUE MHOKECTB ISl OIIMCAHUs PEaJIbHBIX
IIPOLIECCOB U SIBJICHUM, IIPU PELICHUH 3a]1a4 U3 IPYTHUX
y4€OHBIX MPEIMETOB.

AKTYaJIM3UPOBATh TEPMUHOJIOTHIO 1 OCHOBHbIE
AEMCTBUS, CBA3AHHBbIC C YUCJIAMM: HATYPAIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETUMOCTb HaTypaIbHbIX
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OKpYTJIEHUE,
npuOIKeHne,
OLICHKa; pelIeHHe
TEKCTOBBIX 3a7a4

YHUCell, IPU3HAKYU JACIIMMOCTH, LIEJI0€ YUCIIO, MOYJIb YUCIIA,
OOBIKHOBEHHASI U JCCSTHYHAS APOOU, CTAaHIAPTHBIN BUJI
yucia, apupMEeTUYECKU KBaIpaTHbIA KOPEHb.
BuInoJHATE JeficTBHSA, CPABHUBATH U YIIOPAA0YHUBATH

apu(pMETHIECKUM qHClia, MPEACTABIATh YHCIa Ha KOOPIUHATHOU TIPSIMOH,
Crocooom) OKPYIJISITh YKCIIA; BHINOJHATH NPUKHIKY M OLEHKY
pe3yJbTaTa BEIYMCICHHM.
Pemath TekcTOBBIE 321a4M apU(PMETHIECKUM CIIOCOOOM.
Pemiath npakTHUYecKne 3aJa4M, COIEPIKAIUE POLICHTHI,
JIOJTH, YACTH, BEIPAXKAIOITNE 3aBUCUMOCTH: CKOPOCTH —
BpEMSI — PACCTOSHUE, IEHa — KOJMYECTBO — CTOMMOCTb, 00BEM
paboTel — BpeMs — MPOU3BOAUTENHHOCTH TPYAA.
Pa30upars peasibHbIEC )KU3HEHHBIE CUTYALIHH,
(hopmMyIMpPOBaThH UX Ha S3bIKE MATEMATUKH,
HAXOJIMTh PEIICHUE, TPUMEHSIA MaTEeMaTUUECKUI anmnapar,
HHTEPNPETUPOBATH PE3yJIbTaT
Auaredpanyeckue OnepupoBaTh NOHATHAMM: CTETICHD C I[ETBIM
BbIpaKeHHSsI nokasaresieM, apupMeTHIECKUN KBAJAPATHBIN KOPEHbD,
(npeobpazoBanue MHOTOWIEH, alredpandeckas Apoob, TOXKIAECTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE /I€fiCTBHSA: BBITIOJHATD PACUETHI
BBIPAKECHHI, no popmymnam, mpeoOpa3oBLIBATH IIEIbIE, TPOOHO-
JOITYCTHMBIE palMoHaIbHBIC BEIPAKEHUS U BHIPAKEHUS C KOPHSIMH,
3HAYCHUS) peann30BbIBATh Pa3I0KEHUE MHOTOWICHA HA MHOXKUTEIH,

B TOM YHCJIE C HCTIOJIb30BaHUEM (DOPMYIT pa3HOCTH
KBaJpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HaAXOAUTh
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JIOTTYCTHMbIE 3HAYCHHSI IEPEMEHHBIX TSI TIPOOHO-
PAaLMOHAIBHBIX BBIPAXKEHUN, KOPHEW.

MopenanpoBaTth ¢ OMOLIBIO (HOPMYJT pealIbHbIE POLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YUYEHHBIX
dynxumii;
rpaduyeckoe penieHmne
YPaBHEHHUU U UX
CUCTEM)

OnepupoBaTtb NOHATHAMM: QYHKIUS, TpaPuK QYHKIUH,
HYJU (YHKIIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHusl, yObIBaHUS, HAMOOJIbLIEE U
HauMEHbIIee 3HAYCHUS (PYHKIIUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CY:K1aTh CBOCTBA
GyHKUIUNA, CTPOUTH UX TpadUKu.

OnepupoBaTh NOHATHAMM: TIPSIMast IPOTIOPIIMOHATBHOCTD,
oOpaTHasi MPOTOPIMOHAIBHOCTD, TUHEHHAS (PYHKIIHA,
KBaJpaTHyHas QyHKIHs, mapadona, rumepooia.
Hcnoab3oBaTh rpapuky 1u1s OIIPEICIICHUS CBOMCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, JIsl pEIICHUS 3a/1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB U PEAJTbHON KU3HU; MOAEJTHPOBATH

C TIOMOIIBIO TPAQHUKOB peanbHbIE MPOIECCH U SIBICHUS.
Beipaxath ¢opMyJIaMH 3aBUCUMOCTH MEX1y BEIMUNHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJAEPAJ/IBHASA PABOYAS TIPOIT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OOUH M3 OCHOBHBIX PA3AENIOB IIKOJIBHOM MAaTEMATUKH, HMEIOIINAN
CBOEH LIEIBbI0 OOECTIEeUnTh HW3YUYCHHE CBOMCTB M pa3MepoB (Uryp, WX OTHOUICHHH U
B3aMMHOE€ DAacCIIOJIOKEHHUE, OIMPACTCS HAa JIOTMYECKYIO, J0Ka3aTEIbHYIO JIMHHIO.
[leHHOCTP UM3y4YE€HMsSI TE€OMETPUM Ha YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUs
3aKJIIOYaeTcss B TOM, 4YTO OOydYarolmMiics Y4MTCS NPOBOAUTH JOKa3aTelbHbIE
pacCyXIeHus, CTPOUTH JIOTMYECKHE YMO3AKJIIOYEHUS, [OKA3bIBaTb WCTUHHBIE
YTBEPKIAEHUS U CTPOUTH KOHTPIPUMEDBI K JIOXKHBIM, IIPOBOJUTHL PACCYKACHUSA
«OT TPOTHBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIMPOBATH OOpaTHHIE
YTBEPKIACHHUS.

BTOpoii LEHHOCTBIO HM3Yy4YEHUsT TE€OMETPHUM SBIIETCS HCIOJIB30BAaHHUE €€ Kak
WHCTPYMEHTA INPU PEIICHUM KaK MAaTeMaTH4YECKHX, TAK WM IPAKTHYECKHUX 3ajad,
BCTPEUAIOLIUXCA B peajbHOU >XU3HU. OOyyaronuiicss JOMKEH HAyYUThCS ONPENETUTh
reOMETPUUECKYI0 (UTYpy, ONMHUCATh CIOBAMHU JAHHBIN 4YepTEX WIM PUCYHOK, HaWTH
IUIOIIA/(b 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOXOAHMMYIO JUIMHY ONTOBOJOKOHHOTO
Kabenss win TpeOyeMble pa3Mepbl Tapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENIbHASA JIMHUA B W3ydeHUU reoMerpuu. llpum pemenun 3amau
IPAKTUYECKOI0 XapakTepa OOy4arolMiicsl YYUTCS CTPOUTh MaT€MaTH4YECKHE MOJIEIH
pEeaNbHBIX JKM3HEHHBIX CUTyallUl, IIPOBOAUTDH BBIYMCIICHUS U OLICHUBATH aJI€KBATHOCTH
IIOJIyYEHHOI'O pE3yJIbTaTa.

KpaiiHe BaxxHO MNOAYEPKUBATH CBSI3UM TE€OMETPUU C JPYTMMH y4€OHBIMU
npeaIMeTaMi, MOTHUBUPOBATh HCIOJB30BaTh OINpPEACIEHUS T€OMETPUUYECKUX (PUryp u
HNOHSTUN, TEMOHCTPUPOBATh MPUMEHEHHUE MOITYYEHHBIX YMEHUN B (DU3HKE U TEXHHKE.
Ot cBs3u HauOoiiee SpKO BUIHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
COOTHOLIEHU», «MeToa koopauHaT» u «Teopema [ludaropay.

VYyeOnblli kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3febl
conepxanusi: «I'eomerpuueckre GUrypsl 1 UX CBOMCTBaY, «M3MepeHne reoMeTpuIecKux
BEIUYUH», «JIeKapTOBBl KOOPIMHATBI Ha IUIOCKOCTH», «BekTtops», «/IBHXKEHUSA
II0CKOCTHY, «[IpeoOpazoBanust mogo0Ous».

OO111ee Yyncao 4acoB, PEKOMEHJOBAHHBIX JUIsl U3YyYEHHs Y4eOHOT0 Kypca
«I"'eometpus», — 204 yaca: B 7 knacce — 68 yacoB (2 yaca B HeieNn0), B 8 Kjacce —
68 yacoB (2 yaca B HeJleNo), B 9 kiiacce — 68 yacoB (2 yaca B HEJIEIO).
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COJEPXAHUE OBYUYEHUA
7 KIIACC

HauanbHble noHATHA TeoMeTpun. Touka, psmas, OTpe30K, Jdyd. Yo Buasl yrios.
BeprukanbHble M cMexHbIe YIUIbl. buccexrtpuca yria. JlomaHas, MHOTIOYIOJBHUK.
[TapamnenbHOCTh U NEPIEHAUKYIIAPHOCTD MPSMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPUH B OKPYKAIOLLIEM MUDE.

OCHOBHBIE TOCTPOEHUS C TOMOIIBIO HUPKYJISA U JIMHEHKHU. TpeyroiapHuK. BeicoTa,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyroyibHUKU. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa U TpHU3HAKKW PaBHOOEAPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa ¥ NPU3HAKY NapaJLIENbHBIX IPSIMbIX. CyMMa yIioB TPEyTrOJIbHUKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsMoyrosbHbIld  TpeyroiapHUK.  CBOWCTBO  MeAuaHbl  IPSIMOYIOJIBHOTO
TPEYTOJbHHKA, MPOBEAEHHON K runoreHyse. [Ipu3sHaku paBeHCTBA MPAMOYIOJBHBIX
TPEYTOJIBHUKOB. [IpsSMOYTOIBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOH, TeopeMa 0 0oJIbIleM yTIJiie U O0JIbLIel CTOpoHe TpeyroabHuKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomeTpuueckoe mecTo To4yek. buccekTpurca yria u cepeInHHBIA NEPIIEHINKYIIAP
K OTPE3Ky KaK T€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpPYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMmHOE pacnosiokeHue
OKpykHOCTM M npsaMou. KacarenpHas u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero npru3Haku U cBOMCTBa. YacTHbIe
CJIy4au MapasuieorpaMMoB (ITPSIMOYTOJIbHUK, POMO, KBaAparT), X MPU3HAKU U CBOMCTBA.
Tpanemnus, paBHOOOKast Tpanelus, e€ CBocTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenust Meauansl. LlenTpanbHas cummeTpus. Teopema Qaneca u reopema
0 MPONOPLUUOHANBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojbHUKA.

[logobue TpeyronbHUKOB, Kod3pdunuent mnoaodus. I[lpusnaku momOOUS
TpeyroJibHUKOB. [IpuMeHeHne noqoous npu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa miomajeld reomerpuueckux Guryp. @PopMynbl A IUIOUIAAH
TpPEYroJibHUKa, MapajuieniorpaMma, pomba u Tpanenuu. OTHOIIEHHE TUIOMIAJCH
oTI0OHBIX (UTYD.

Brluncnienne 1momane TPEYroabHUKOB W MHOTOYIOJIBHUKOB Ha KJIETYaTOM
Oymare.
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Teopema Iludaropa. IIpumenenue teopembl I[ludaropa mnpu pemeHun
IIPAKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOr0 YyIJIa NPSIMOYTrOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOoMeTpuueckue (YHKIIMU YTIIOB
B 30°, 45° u 60°.

BrincanHbele W LEHTpaNbHBIE YIVIBL, YIOJI MEXIY KacaTeIbHOW U XOPJOW. YTJIbI
MEXKIy XOpJAaMHU U CEKYIIUMU. BrircaHHbIE U ONTMUCaHHBIC YETHIPEXYTOIBHUKA. B3anmHoe
pacrnoyioxkeHue JByX OKpyxkHocTed. Kacanue oxpyxuocTeil. OOmue kacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanreic yriaoB oT 0 mgo 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. DOPMYJIBbI TPUBEACHUS.

Pemenne TpeyrosbHHKOB. TeopeMa KOCHMHYCOB M TeOpemMa CUHYCOB. Perienue
IIPAKTUYECKUX 33124 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne mogodus. [Togo6ue COOTBETCTBEHHBIX DJIEMECHTOB.

Teopema 0 mpoOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BENCHUH OTPE3KOB
CEKyLIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, TPOTUBOMOIOKHO
HaIlpaBJI€HHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalliu
HaJ| BEKTOpaMHu. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopnunater  BekTopa. CKalipHOE MPOU3BEIECHUE  BEKTOPOB,  MPUMEHEHHUE
JUTSl HAXOXKICHMSI ITUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSIMOM UM OKPYKHOCTH
B KOOpJMHATaX, IEPECCYCHUE OKPYKHOCTEH M MNpsAMBIX. MeTon KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKkHOCTH. [ pagycHas u paguaHHas Mepa
yTJja, BBIYMCICHNE JUIMH IyT OKpyKHOCcTel. ITnomans kpyra, cekropa, CerMmeHTa.

JIBMKEHUS IUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (uryp (3s€eMeHTapHbIe
npezactasienusi). [TapannensHbiii nepenoc. [loBopor.

IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUSA MPOTpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacmo3naBaTh M3y4eHHBICE TEOMETPUUYECKHE (PUTYPBI, ONMPENCTIATh WX B3aWUMHOC
pacrnoyioKeHue, H300paxkaTh TeoMeTpudecKkue (UTYphbl, BBITIOJHATh  YEPTEKHU
[0 yCIOBHUIO 3a7aun. VI3MepsATh JMHENHBICE W YIVIOBbIE BEIWYMHBL Pemare 3amadn
Ha BBIYMCJIEHUE IJIMH OTPE3KOB Y BEJIMYHUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEWHBIX U YTJIOBBIX BETUYUH MPEIMETOB B peabHOU
KU3HHU, Pa3MEpPOB MPUPOJHBIX OO0BEKTOB. Paznmuarh pasMepbl OSTUX OOBEKTOB
10 TTOPSIIKY BEJIMYUHBI.
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CTpouTh 4yepTexKU K T€OMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIIOJIB30BATh IPU3HAKHU U
CBOMCTBA paBHOOECAPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUU 3a]1a4.

[IpoBOANTE JOTHUYECKUE PACCYXKICHUS C HCIIOIB30BAHUEM TI€OMETPUYECKUX
TEOPEM.

[Tomp30oBaThCs  OpU3HAKAMUA  PABEHCTBA  MPSIMOYTOJIBHBIX — TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJbHOTO TPEYTrOJIbHUKA,
B PELICHUY F€OMETPUYECKUX 3a]1a4.

Onpenensats NapajuIeIbHOCTh TMPSIMBIX C TOMOINBIO YIJIOB, KOTOpbIE 0O0pa3zyer
¢ HuMHU cekymas. Onpeneniars MapajUIeNbHOCTh MPSIMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK IPYrou MPpsMOi.

Pemate 3a1auun Ha Ki1eT4yaTon Oymare.

[TpoBOINUTH BEIYUCIICHHUSI U HAXOJWUTh YHCIOBBIC W OYKBEHHBIC 3HAUCHHUS YTIJIOB

B FT€OMETPUYECKUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB VyIJIOB, OOpa30BaHHbIX IMpPU TEPECECUCHUH JIBYX
MapaJyIeIbHBIX NPSMBIX CEKYIEH. PemaTe npakTuuecKkue 3aauu Ha HAXO0KJICHUE YIJIOB.

Bnanerp mNOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEACIAThH
OMCCEKTPUCY yIila U CepeAMHHBIN MEPIICHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMynupoOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JHaMeTpa
OKPYXHOCTH, IIOJB30BaTbCi HMX CBOMCTBAMU. YMETh IIPUMEHATH OTU  CBOMCTBA
IIPY PELLICHUU 3a/a4.

Brnaners noHATHEM ONIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh
e¢ uentp. [lonp3oBaTbes ¢dakTamMu O TOM, YTO OHCCEKTPHUCHI YTIJIIOB TPEYTOJIbHHUKA
MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPHEHIUKYIISIPHI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagete moHATHMEM KacaTeNbHOM K OKPYXKHOCTH, IIOJB30BAThCA TEOPEMOM
0 IEPICHAUKYIIPHOCTH KacaTeJIbHOU U paJuyca, IPOBEIEHHOTO K TOYKE KACAHUSI.

[Tonmp30BaThCA MPOCTEUIIMMU TE€OMETPUUYECKMMU HEPABEHCTBAMH, MOHUMATh HX
MPAKTUYECKANA CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE NOCTPOECHHUSI C MOMOLIBIO LUPKYJIS HU
JIMHENKHU.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrpamMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacno3naBaTh OCHOBHBIE BU/JIbI UETBIPEXYTOIBHUKOB, UX 3JIEMEHTHI, M0JIb30BATHCS
UX CBOMCTBaMU IPH PELICHUU F€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOIICTBA TOUKM MEpEeceUeHUs MeUaH TPEYrojbHUKa (LIEHTpa Macc)
B PEIICHUH 3a/1a4.

Brnaners nmoHsATHEM CpeHEN IMHUU TPEYTOJIbHUKA U TPANCIUH, TPUMEHSTh UX
CBOMCTBA IIPU pELICHUHU TeoMeTpruUecKux 3anad. [lons3zoBarecsa Teopemoit Paneca
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U TEOPEMOW O MPOINOPUUOHAIBHBIX OTPE3KaxX, IPUMEHATb MX Ui PELICHUs
IIPAKTUYECKUX 3a]1a4.

[IpuMmeHsTh NpU3HAKKM TOA00US TPEYrOJbHUKOB B PELICHHMH TI€OMETPUUYECKUX
3a1a4.

[Tonb3oBatbess  Teopemoit [ludaropa ams  pemieHUsT TEOMETPUYECKUX U
npakTU4YecKux 3angad. CTpOUTh MAaTEMaTHYECKYH) MOJEIb B NPAKTUYECKHX 3a7adax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOLIME JUTUHBI.

Biraners nOHATHUAME CHUHYCA, KOCHHYCA U TAHI'€HCA OCTPOrO yrja IpsMOYTOJIbHOTO
TPEyTroJabHUKA. [101630BaATHCSA A TUMH MMOHATUAMH JUIS PELIEHUS PAKTUYECKUX 3a7a4.

Bbruncnate (pa3nuuHbiMH crioco0aMu) IUIOUIab TPEYroJibHUKa M IJIOLIAAU
MHOTOYTOJIBHBIX (puryp (mosb3ysch, riae HEOOXOAUMO, KaNbKyIsTopoMm). IIpumMeHsTH
ITOJIyYECHHBIC YMEHHUSI B IPAKTUUECKUX 3a/1a9ax.

Braners MOHATHAMYU BIIMCAHHOTO M LEHTPAJIBHOIO YyIja, UCIIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJaMu (CEKYUIMMU) U yIJIe MEXAy KacaTelbHOU U
XOPJIOM TP PEIICHUU T€OMETPUUECKUX 3a/1a4.

Brnanerp mOHATHEM OINKMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHITh CBOMCTBA
OIIMCAaHHOI0 YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IprMeHATH MOTyYEHHBIE 3HAHNS HA TPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE MOJCIIH
U 3aJad  peabHOM KU3HM U IPOBOAUTH COOTBETCTBYIOLIME  BBIYUCIICHUS
C NpPUMEHEHHEM TMOAO0OMS U TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS TMPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMA OCTPHIX YTJIOB, HAXOAUTh C WX TOMOIIIBIO
pa3UYHBIE AJIEMEHTBHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). Haxomute (C TOMOIIBIO KaNbKyJNSITOpa) JUIMHBL M YIJIbI
JUTSI HeTAaOJTMIHBIX 3HAYCHUH.

[Tonb3oBaTbes (opmMynaMu TPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM [UII HAXOXKACHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPHUUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [JII HAXOXICHUSA Pa3TUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), IPUMEHSTh UX MPU PEHICHUU
F€OMETPUYECKUX 3a]aY.

Bnagers noHsTusMU mpeoOpa3oBaHHs MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX Guryp. [lonb3oBaThCcsi cBOMCTBaAMU MO00MS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATH JJIMHBI U HAXOUTh YTIIBI Y TOA00HBIX uryp. [IpuMeHsTs cBOiCTBa O100WS
B TMPaKTHUYECKUX 3ajadyax. YMETh MPUBOJIUTH TNPUMEPbl MOJOOHBIX  (uUryp
B OKPY’KaOIlIEM MUPE.

[Tonb30BaTbCAd TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpH, O IPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonp30BaThCA BEKTOpaMHU, MMOHUMATh UX T€OMETPUUCCKUNA U (PUBHMYECKUNA CMBICII,
NPUMEHATh WX B pPEHICHUU TEeOMETpHUECKHMX M (usnyueckux 3amad. [IpumeHsTH
CKIIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHHSI ITTUH U YTJIOB.

[Tonmp30BaTHCA METOIOM KOOPAWHAT Ha IIOCKOCTH, MPHUMEHSTh €r0 B PEIICHUU
TEOMETPUYCCKUX U MPAKTUUCCKHUX 3a7a4.

BrageTs mMOHATHSIME MPAaBUILHOTO MHOTOYTOJIBHHKA, JITMHBI OKPYKHOCTH, JTHHBI
JyTH OKPY)KHOCTH W PATUaHHON MEpPHI YIJIa, YMETh BBIYUCIIATH IUIOMAAL KPyTra M €Tro
yacteil. [[puMeHsITh moTydeHHbIE YMEHHS B IPAKTUICCKUX 3aa9ax.

HaxonuTth ocu (W TIEHTPBI) CHMMETPUN (GUTYP, TPUMEHSITh TIBIKCHUS TIJIOCKOCTH
B IIPOCTEUIIINX CITyYasX.

[IpuMeHSTh MOy9YCHHBIC 3HAaHUS Ha MTPAKTUKE — CTPOUTHh MaTeMaTHIECKHUE MOICIN
JUIS 3ajlad  pealbHOM KHU3HM U TPOBOJAUTH COOTBETCTBYIONINE  BBIYUCIICHHS
C TIpUMEHEHHWEM TMOoA00Us ¥ TPUTOHOMETpUYECKHX (YHKIUH (TONB3YsICh, TIIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue pasnena |[KoanuecTBo OcHOBHOE OcHOBHBIC BUBI ACATEIHBHOCTA 00YJIAIONTUXCS

(Tembl) Kypca 4acoB COAEpKAHUE
[Ipocrenmmue 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U OTIPEICTICHHUS.
reoMeTpuueckne QUrypsl U r€OMETPUYECKUE Pacno3naBaTh U3y4eHHbIE TEOMETPUUECKHE (PUTYPHI,
uX cBOMcTBa. M3mepenue O0OBEKTHI. onpeesiTh UX B3aUMHOE PACHOJIOKEHNE, BHINOJIHATD
FEOMETPUUYECKHUX BEJIIMUHUH MHOroyroJyibHUK, YepTEXK MO YCIOBUIO 33Ja4H.
JIOMaHasl. IIpoBoauTH pOCTEUIINE TOCTPOEHUS C TOMOLIBIO LIUPKYIIS

CMexHBIE U
BEPTUKAJIBHBIC YTJIbI.
Pabora

C MMPOCTEUIITUMH
YepTeKaMHU.
N3mepeHre TUHEHHbBIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJICHUE OTPE3KOB
1 yIJIOB

Y JIMHEUKHU.

N3mepsTh TMHENHBIE U YTIIOBBIE BEJIMUYMHBI T€OMETPUYECKUX
Y IIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha T7Ia3» pa3Mepbl pEaTbHBIX 00BEKTOB,
NPOBOIMTH IPyOyI0 OLIEHKY UX Pa3MeEpOB.

PemaTe 3a1a4n Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYMH
YTJIOB.

Pemarsb 3a1a4n Ha B3aMMHOE PACTIOJIOKEHNE
F€OMETPUYECKHX (UTYP.

IIpoBoanTh KIacCUPUKAIIMIO YTIOB, BLIYUCIATH
JIMHENHBIE U YTJIOBbIE BEJIMYMHBI, IPOBOAUTH
HEOOXOIMMBbIE 10Ka3aTeIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS € UCTOPHEH PA3BUTHUS T€OMETPUU

TpeyroyibHUKN

22

[loHATHE O PaBHBIX
TPEYTOJIbHUKAX U

Pacno3naBaThb napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHueM IIPU3HAKOB).
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NEPBUYHbBIE
IIPEACTaBICHUS

0 paBHBIX (hUTypax.
Tpu npusHaka
paBEHCTBA
TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA
NPSMOYTOJIBHBIX
TPEYTOJILHUKOB.
CBOMCTBO MEIMAHBI
PSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEAEHHON

K TUIIOTEHY3€.
PaBHOOGenpeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOWCTBa
PaBHOOEAPEHHOTO
TPEYTOJIbHHUKA.
Hepasencrtaa

B F€OMETPUHU.
[IpssmoyTOJIBHBIN
TPEYTOJIBHHUK C YIIIOM
B 30°

BoIBoauUTH ciieicTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbLHUKOB.
@opmyaHPOBATH OIPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBLHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJLHUKOB; OMCCEKTPHUCHI, BEICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEANHHOTO MEePIICHIUKYIsIpa
OTpe3Ka; MepuMeTpa TPEyroJIbHUKA.

@opmyaHpPOBaThH CBOMCTBA U MPU3HAKUA PABHOOEIPEHHOTO
TPEYTOJIbHHKA.

CTpouTh 4epTeKU, pemaTh 3a1a4M C TTOMOIIBIO
HAXOXKJCHUS PABHBIX TPEYTOJIHHUKOB.

I[IpuMeHsATH MPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B 33/1ayax.

Hcnoab3oBathb 11 poBbIe PECYPCHI AJIS1 HCCIeT0BAHUS
CBOMCTB M3y4aeMbIX (QUTYP.

3HAKOMHUTBCS € UCTOPHUEH Pa3BUTHUS TEOMETPUU
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[lapannenbHble NPSIMBIE, 14 [TapannenbHbie ®opMyJIHPOBATH MOHATHE MAPAIIIETBHBIX MPSIMBIX,
CyMMa yIJIOB TPEYIrOJIbHUKA IpsMBbIE, X CBOMCTBA. | HAXOAUTH IIPAKTUYECKUE IPUMEPBI.
Hakpecr nexaiuue, H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX MPU NEPECCUECHUU
COOTBETCTBEHHBIE U IapajuleNIbHBIX NPAMBIX cexkyuier. IlpoBoauts
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJbCTBA MTAPAJUIEIIBHOCTH IBYX MPSAMBIX C TOMOIIBIO
o0Opa3oBaHHbBIE YIJI0B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX
IIpU [IEPECEYECHUU TPEThEU MPSAMOU.
napaJyIeNbHbIX BbeI4ucasTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOIOYTI'OJIBHUKA.
OPSIMBIX CEKYLIEH). Haxoautp yucioBbie 1 OyKBEHHBIC 3HAYCHUS YTIIOB
[Ipu3Hak B F€OMETPUYECKUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM
[1apajuIeIbHOCTH 0 CyMME€ YTJIOB TPEYTOJbHUKA 1 MHOT'OYT'OJIbHUKA.
IPSAMBIX Yepe3 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHUSA T€OMETPUU
PaBEHCTBO PACCTOAHUN
OT TOYEK OJTHOU
PSAMOM O BTOPOH
IIPSIMOM.
CymMmma yrioB
TPEYrOJbHHUKA.
Bueunue yribl
TPEYTOJbHUKA
OKpy»HOCTb U KpPYT. 14 OKpyX HOCTb, Xopa u | DopMyJHPOBATH OIPeIeICHUs: OKPYKHOCTH, XOPbI,
['ecomeTpuyeckue JMaMETp UX CBOMCTBA. | JUAMETPa U KacaTeJIbHOM K OKpyxHocTU. M3y4aTh ux
[IOCTPOCHUSA KacarenbHas CBOMWCTBA, [IPU3HAKU, CTPOUTH YEPTEXKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM 4UCIIE HCIOb3Y HU(PPOBLIE
OKpy>KHOCTB, pecypcChI: OKPY>KHOCTb, BIMCAHHYIO B yIOJI; LIEHTP

BIIMCAaHHAA B YI'OJI.

OKPYKHOCTH, BIIMCAaHHOU B YI'oJ; paBCHCTBO OTPC3KOB
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[Toustue o I'MT,
IIPUMEHECHUE

B 3a7a4ax.
buccekrpuca u
CEepEIMHHBIN
NEPIEHIUKY ISP
KAaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OIIMCAaHHAas OKOJIO
TPEYTOJIbHUKA.
OKpyXHOCTb,
BIIMICAHHAs

B TPEYTOJIbHUK.
[Ipocrenmue
3a7a4u

Ha [IOCTPOCHUE

KacaTeJIbHbBIX.
HUcnoan3oBats metoa [ MT 151 1oKa3arenbCcTBa TEOPEM

0 MepeceYeHur OUCCEKTPUC YTIIIOB TPEYTOJbHUKA U
CEPECAVMHHBIX NEPIICHINKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA

¢ nomomsio I'MT.

OBJuaaeBaTb NOHATUSIMH BIHCAHHON M ONIMCAHHOM
OKPYKHOCTEMN TPEYTOJIbHUKA, HAXOAUTh LIEHTPHI ITUX
OKPYXHOCTEM.

PemiaTs OCHOBHBIE 32/1a4M HA IOCTPOECHUE: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISPa JAHHOTO OTPE3KA;
MIPSIMOU, MIPOXOAAIIECH YeEPE3 JAHHYIO TOUKY U
NEPIICHIUKYIAPHON JaHHOW PSIMOM; OMCCEKTPUCHI JAHHOTO
yIJia; TPEyroJIbHUKOB

10 PA3JIMYHBIM 3JICMEHTAM.

3HAKOMMTBHCS ¢ ICTOPHEH Pa3BUTHUS TEOMETPUU

[ToBTOpEeHue, 0600IIEHNE 4 [ToBTOpEeHuE U PemiaTes 3aga4u Ha NOBTOPEHUE, UWUTKOCTPUPYIOLIUE CBA3U
3HAHUM 0000IIeHNe OCHOBHBIX | MEXKJY pa3IuYHBIMU YacTSIMU Kypca
MOHSTUN U METOJOB
Kypca 7 knacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KUIACC
HaumenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BUJIBI JACSTEIHHOCTA 00YYAIOLUXCS
(TembI) Kypca 4acoB COIEpKAHNE

HeTbIpEXYTOJIbHUKHU 12 [Tapannenorpamm, ero | M300paxarTs 1 HAXOAUTH HA YEPTEIKAX
MPU3HAKU U CBOWMCTBA. | YETHIPEXYTOJBHUKHU PA3HBIX BUJOB U UX DJIEMEHTHI.
YacTHble cityuan D®opMyJIHPOBATH OINPEJEJICHUA: TapAIIIEIOTPpaMMa,
[apajyieIorpaMMoB MPSIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpaneuu, paBHOOOKOH
(IpsSIMOYTOJILHUK, Tpaneuuu, NpsIMOyTOJIbHON TpaIeIu.
pomO, KBaapar), ux Jloka3pIBaTh M UCIOJb30BATH NPU PELICHUHU 32124
MPU3HAKYU Y CBOMCTBA. | MPHU3HAKH U CBOMCTBA: MapajuieiorpaMma,
Tpamenusi. MPSIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpaneuu, paBHOOOKOH
PaBHoOOKas u Tpaneuuu, NpsIMOyTrOJIbHON TpaIleluu.
MPSAMOYTOJIbHAS IIpumeHs T MeTOA YABOCHUS MEANAHBI TPEYTOJIbHUKA.
TpaIeLyu. Hcnoan3oBath 11ubpoBbIe PECYPCHI I UCCIACAOBAHUS
Meton yaBoeHus CBOWMCTB M3y4aeMbIX QuUryp.
MEIMaHBbl. 3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH
LlenTpanbHas
CUMMETPHUS

Teopema daneca u reopema 15 Teopema Daneca u IIpoBoaAUTH MOCTPOEHUSA C TOMOILIBIO HUPKYJISI U TUHEUKH

0 MPOTOPIUOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

TeopeMa

0 MPOTIOPITHOHATBHBIX
OTpE3Kax.

Cpenssis TUHUS
TPEYTOJbHUKA.

¢ ucnoib3oBanue reopemsl daneca u TEOpEMBI

O MPOIOPIUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLMOHAIBHBIA OTPE30K.

IIpoBoauTh 10KAa3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAOTCs B OAHOU TOUYKE, U HAXOAUThH
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Tpanenus, €€ cpeanss
JIVHUSL.
[IponopumnonanbHbIe
OTPE3KHU.

Lentp macc

B TPEYTOJILHUKE.
[TonoOHbie
TPEYTOJbHUKU. Tpu
pU3HaKa mojaoous
TPEYTOJIBLHUKOB.
[Ipumenenue
o100Ms

MIPU PELICHUU
MPaKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM MAacC, HAXOAUTh OTHOIIIEHHE, B KOTOPOM
Me/IMaHBbI ACTSATCS TOUYKON UX IePeCeUCHHUS.

HaxoauTh mogo0HbIe TPEYTOJILHUKY Ha TOTOBBIX YePTEKaxX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB IMOA00HS.
Pematp 3a1auu Ha MOAOOHBIE TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITEJILHOTO MTOCTPOSHUSI YepTEKeH M HaXOKICHUS
NOJOOHBIX TPEYTOJILHUKOB.

IIpoBoauTH A0KA3ATEJBCTBA C UCTIOIH30BAHUEM
MPU3HAKOB MOJ00USI.

Jloka3bIBaTh TPU MPU3HAKA [TOI00US TPEYTOJIHLHUKOB.
[IpuMeHATH MOJTyYeHHBIC 3HAHHS TP PCIICHUH
reOMETPUYECKUX U MPAKTUYECKHX 3a/1a4.

3HAKOMUTBCS C HCTOPHEi PA3BUTHUS TEOMETPHH

[Tmomans. Haxoxnenue
IJIOIIA/IEN TPEYTOJIbHUKOB
Y MHOTOYTOJIbHBIX (PUTYP.
[Tnomany nogoOHbIX Guryp

14

CBoiicTBa IUIOIIAEN
F€OMETPUYECKUX
uryp.

DopMyIbl

JUTS TIIOIIA N
TPEYTOJIbHUKA,
napajiesorpaMmma,
TpaNCHUH.
Brruucnenue
TUIOIIACH CIIOKHBIX

buryp.

OgiajgeBaTh NePpBUYHBIMH MPEACTABICHUSAMH 00 00111ei
TEOPHH IUIOIIAU (MEPHI), POPMYJIUPOBATH CBOWCTBA
IJIOLIA/IU, BBISICHSTD UX HATJISIIHBIN CMBICIL.

BoiBoauTh (OpMYIIBI IITOMIAAN TTapaJljiesiorpaMma,
TPEYTroJbHUKA, TPANEIIUH 13 (POPMYJIIBI IIIOMIAAH
MPSIMOYTOJIbHUKA (KBaJIpaTa).

BbiBoauTH (hOpMYIIBI ITOMIAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA YEPEe3 TUArOHaIN U YToJl MEX/ly HUMHU.
Haxoautp mnomaan Guryp, n300paxEHHBIX HA KIETYATOM
Oymare, HCIOJIL30BATH pa30oneHue GUrypsl Ha YacTU U
JI0CTpauBaHUE.
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[Tnomaau Guryp

Ha KJIeT4yaToi Oymare.
[Tmomaan mogo0OHBIX
uryp.

3amaun

C IPaKTUYECKUM
COZIEPKAHUEM.
Pemenue 3amau

C MOMOIIILIO METOIa
BCIIOMOTaTECIILHOU
TUIOIA N

Pa30oupath npuMepsI HCIOIB30BAHKS BCIOMOTaTEIbHOM
IJIOIIAH IS PELICHUS TEOMETPUYECKUX 3aad.

Haxoauth mnomaan mnogo0HbIX QUryp.

Bb14ucJasATh 1JI01a11 pa3IMYHbIX MHOTOYTOJIBHBIX (PUTYD.
Pemars 3aga4un Ha 11016 C MPAKTUYECKUM
COZIEP)KaHUEM

Teopema [Tudaropa u
Haydajia TPUTOHOMETPHU

10

Teopema ITudaropa, n
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKHUX
byHKIIMIA OCTPOTO
yTi1a IPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHICCKHUE
COOTHOIICHHS

B MIPSIMOYT'OJIBHOM
TPEYTOJIbHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXJIECTBO

Joka3biBaTh Teopemy Iludaropa, ucnoabzoBarh €€

B [IPAKTUYECKUX BBIYMCIICHUSIX.

DopMyIHPOBATH ONPECICHHS] TPUTOHOMETPUUYECKUX
(GyHKIUI OCTPOro yria, NPOBepPSATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEKTy CTOPOHAMH B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX € yriiamu B 45° u 45°; 30°
n 60°.

Ucnoab3oBath GopMysibl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO ISl HAXOXKICHHUS
COOTHOIIECHUH MEXIY TPUTOHOMETPUYECKUMHU QYHKITUIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyuMeHATH MOTYyYCHHBIC 3HAHUS U YMEHUS [IPU PEIICHUU
MPAKTUYECKUX 3a/1a4.

3HAKOMHUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN
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YTJIbI B OKPYKHOCTH.
BrucanHble 1 onMCaHHbIE
YETHIPEXYTOJIbHUKHU.
KacarenbHble

K oKpyxHOcTH. Kacanue
OKPY>KHOCTEMN

13

Brmcannsie n
LHEHTPAIBHBIE YTIIBL,
YIOJI MEXIY
KacaTeJIbHON U
XOPIOH.

VYl MeXIy
XOpJAaMu U
CEeKYyIIUMH.
Bnucannsie n
OIMMCaHHbBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

MIPU PEIICHUN
F€OMETPUYECKUX
3aJa4.

Bzaumuoe
PACIIOJIOAKEHUE IBYX
OKPY>KHOCTEH, 001111e
KacaTeJibHbIC.
Kacanune
OKPY>KHOCTEU

®opMyIMPOBaTh OCHOBHBIE ONPEEICHUS, CBI3aHHbIC

C yrilamH B Kpyre (BIUCAaHHBIN YToJl, IEHTPAIbHBIN yTo).
HaxoauTh BOMCaHHBIE YIJIbI, ONMMPAIOLIMECS HA OJIHY AYTY,
BBIYHCJISATH YIJIbI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX
yIJIax, TEOPEMBI O BHIUCAHHOM YETHIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBLHOM YTJIE.

HccnenoBathb, B TOM UKCiIE ¢ TOMOLIBIO IIU(PPOBBIX
pECypCOB, BIIUCAHHBIE U ONMHMCAHHBIEC YETHIPEXYTOJIbHUKH,
BbIBOJUTH UX CBOKCTBA U IPU3HAKHU.

Hcnoab30BaTh 3T CBOWCTBA U MPU3HAKU IIPHU PELICHUU
3aja4
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[ToBTOpEeHME, 0000IICHIE 4 [ToBTOpEHUME Pemiathb 3aga4u Ha NOBTOPEHHE, NIUTIOCTPUPYIOLIUE CBS3U
3HAHUU OCHOBHBIX IIOHATUM U | MEX]y pa3IMYHbIMU YaCTSIMH Kypca
METOJOB KypcoB 7 1 8
KJ1acCOB, 0000IIEHHE
3HaHUMN
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME

82



®denepanpHas paboyas nporpamMma | MatemaTtuka. 5—9 kiaccsl (6a30Bbli YPOBEHbD)

9 KIIACC
HaumenoBanue paznena | Konmnuectso OcHoBHOE OcHOBHBIE BUJIbI JACSATEIHHOCTA 00YYaIOUTUXCS
(TembI) Kypca 4acoB COIEpKAHUE
Tpuronomerpus. TeopeMbl 16 Onpenenenue D®opMyJIHPOBATH ONPeIeSIeHUsI TPUTOHOMETPUYECKUX
KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMH TYIBIX U MPSAMBIX yTJIOB.

Pemienue TpeyroibHUKOB

dbynkuumii yrinos ot 0°
1o 180°. @opmyiib
PUBEACHUS.
Teopema KOCHHYCOB,
TEOpEMa CHHYCOB.
Pemenne
TPEYTOJIbHUKOB.
[IpakTyeckoe
pPUMEHEHUE
JIOKa3aHHBIX TEOPEM

BeiBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB

(c paguycoM ONMCAaHHOUN OKPYKHOCTH).

BeiBoauTh (pOpMYIIbI NI BHIYUCTICHUS IJIOIIAAEH

C MCII0JIb30BAHUEM TeopeM TPUroHomMeTpuu (hopmyna
IJIOIIAU TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YTOJ MEXIY
HUMH, (HOpMyJa TUIOIAAN YEThIPEXYTOIbHUKA YEPE3 €ET0
JUArOHAaJIU U YTOJl MEXIY HUMH).

PemaTts TpeyroapHUKHU.

PemaTe npakTudeckue 3aauu, CBOIAAIIUECS

K HaXOXKJICHHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA

Mertprueckue
COOTHOILICHUS
B OKPYKHOCTH

[IpeoOpazoBanue OI00MS.

10

Ilonsarue

0 npeoOpa3oBaHUU
10JT00HSI.
CoOTBETCTBECHHBIC
9JIEMEHTHI MOJOOHBIX
uryp.

Teopema

0 TIPOU3BEJICHUN
OTPE3KOB XOP,
Teopema

OcBauBaTh NOHSITHE IPEOOPA30BaHNUS TOI00US.
HccaenoBath OTHOIIEHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
MIpHU MpeoOpa3oBaHUU TTOI00USI.

Haxoauthb npumeps! 1ogo0us B OKpyKaromien
JNEUCTBUTEIBLHOCTH.

BeIBOAUTH METPUUYECKUE COOTHOLLIEHUS MEXKY OTPE3KAMU
XOpA, CEKYIINX U KacaTeIbHBIX C UCIIOJIb30BAaHUEM
BIIMCAHHBIX YIJIOB U MOJAOOHBIX TPEYTOJIbHUKOB.

PemaTe reomeTpuuecKue 3aa4M U 3a1a41 U3 peaaIbHOU
’KU3HU C UCTIOJIb30BAHUEM ITOI00HBIX TPEYTOJBHUKOB
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O IPOU3BEICHUU
OTPE3KOB CEKYIIHUX,
Teopema O KBajpare
KacaTeJIbHOM.
[Ipumenenue

B pELICHUH
F€OMETPUYECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
1 BEIUMTAHHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
du3nyecKku u
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenne BexTopa
0 IByM
HEKOJUIMHEAPHbBIM
BEKTOPaM.
Koopaunatel
BEKTOpA.

CkanapHoe
MPOU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HANIPABICHHBIC OTPE3KH,
HCCJIeI0BATH TEOMETPUUYECKUN (TTepeMENIeHNE) U
¢bu3ndeckuit (Cuiia) CMbICIIBI BEKTOPOB.

3HATH omnpeaeeHusi CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOXKCHHS BEKTOPA Ha YHCJI0, HCCAe0BATH
Tr€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI ATHX OTIEPAIIHIA.
Pemath reomeTpruecKkue 3a1a4M ¢ UCTIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJUTUHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsipHOE MTPOU3BE/ICHHUE BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOWCTBA.

BoruucjasaTs cymMmmy, pa3HOCTb U CKJIIPHOE MPOU3BE/ICHUE
BEKTOPOB B KOOPIMHATAX.

I[IpumeHATH CKaIsIpHOE IPOU3BEACHHUE JIJIs1 HAXOXKICHUS
JUTHH U yTIIOB
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MIPUMEHECHUE
JUI HaXOXKJICHU S
JUTMH U YTJIOB.
Pemenne 3amau

C IIOMOMIIBIO BEKTOPOB.
IIpHMEHeHHGBCKTOpOB

JUTS peIIeHUS 3a/1a4
buzuku

JlexkapTOBBI KOOPANHATHI
Ha IIOCKOCTH

JlekapToBBI
KOOPJIMHATHI TOYEK
Ha IUIOCKOCTH.

YpaBHEHUE IPAMON.

YpaBHeHUE
OKPYKHOCTH.
Koopaunats! Touek
NIepeCeUCHHUs
OKPY>KHOCTH U
PSAMOM.

Meton koopauHAT
MIPU PEIICHUN
reOMETPUUYECKHUX

3aga4d, IIPAKTHICCKUX

3a1a4

OcBauBaThb NOHATHE NIPIMOYTOJIBHOW CUCTEMBI
KOOPAMHAT, AEKAPTOBBIX KOOPIUHAT TOYKH.

BeIBOAMTE YpaBHEHUE IIPAMON U OKPYKHOCTH. BbIaeJIATH
ITOJTHBIM KBAAPAT JJIsl HAXOKJICHHS LEHTpa U paauyca
OKPYKHOCTH 110 €€ YPABHEHUIO.

Pemiarh 3a1a4m Ha HaX0XKACHUE TOYEK IIEPECEUCHUS
IIPSIMBIX U OKPY’KHOCTEM C MOMOIIBIO METOAA KOOPANHAT.
Hcnoan3oBath CBOMCTBA YIIIOBOro ko3 duiimenTa mpsmoit
IIPY PELICHUU 3a/1a4, JUIsl ONPEIEIICHUS PACTIOIOKEHUS
MIPSMOM.

IIpMeHATH KOOPAMHATEI IIPU PELICHUN T€OMETPUUECKUX U
IIPAKTUYECKUX 3a/1a4, U1 IOCTPOCHUS MaTEMAaTUYECKUX
MOJIEIEH peanbHbIX 3a/1a4 («METOJ] KOOPAUHATY).
IHonb30BaTbCs U1 IOCTPOCHUS U UCCIIEIOBAHUI

1M (POBBIMU peCypcaMu.

3HAKOMHUTBCH € HCTOPHEH PAa3BUTHUSA T€OMETPUU
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[IpaBriIbHBIE
MHOTOYTOJIBHUKH.
J{IMHA OKPYKHOCTH U
TJIONIAb Kpyra.
Brruucnenue niomanei

[IpaBuiIbHBIE
MHOTOYTOJIBHUKH.
Yucno n. Inuna
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Imomane kpyra,
CEKTOpa, CETMEHTA

DopMyJIHPOBATH ONIPEACIICHUE IIPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
IHoab30BaThCs MOHATUEM JUIMHBI OKPYKHOCTH, BBEJEHHBIM
C IOMOIIIbIO MPABWIHLHBIX MHOTOYTOJIbHUKOB, ONIPeaeasiTh
YUCJIO T, IJIMHY AYTU U PAJUAHHYIO MEPY yIJIA.
IIpoBoauTh Mepexox OT paAuaHHON MEpPHI yriia

K TPaayCHON U HA00OPOT.

OmnpenensiTh IJI0AAb KPYTa.

BoiBoauTth (hopmyibl (B rpayCHOM U paluaHHON MeEpe)
IUISL JUIAH IyT, TUIOIIAJEN CEKTOPOB U CETMEHTOB.
BoruucjasaTs miomaay Guryp, BKIFOYAOIINX JJICMEHTHI
OKPYXKHOCTH (KpyTra).

HaxoauTs riomaau B 3a1a4ax peanbHON )KU3HU

JBMOKEHUS TITTOCKOCTH

[ToaaTne o ABM>KEHUH
IJIOCKOCTH.
[TapamiensHbIi
IIEPEHOC, IOBOPOT
[Ipumenenue

[IpY PEILICHUY 3a7a4

Pa3oupartps npumMepsl, WIUTIOCTPUPYIOLINE TOHATHUS
JIBUKEHUS.

DopMyJIHPOBATH ONIPEACIICHUS ITapalIEIBHOIO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETPUU. BBIBOAMTEH UX CBOMCTBA,
HAXOJMTH HENOABUKHBIE TOUKHU.

HaxoauTh LEHTPBI U OCU CUMMETPHUI IIpOCTEHITNX QUryp.
IIpuMeHATH apaIenbHbIM NEPEHOC U CUMMETPHIO TIPU
pEILIEHNU T€OMETPUYECKUX 3a/1ad (pa30upaTh IpUMEpPHI).
Hcnonb3oBaTh 111 IOCTPOEHUS U UCCIIEIOBAHUN
r(ppoBbIE pecypehbl

[ToBTOpEeHME, 0000IICHHE,
cHCTEMAaTH3aIis 3HaHU I

[loBTOpEHNE
OCHOBHBIX IIOHATUH U

OnepupoBarb NOHATHAMM: PUTYpa, TOUKA, IPsIMAsi, yroJl,
MHOTOYT'OJIbHUK, PaBHOOEIPEHHBIN M pABHOCTOPOHHUI
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METOJIOB KypcoB 7-9
KJIacCOB, 0000IIeHHE
Y CUCTEMATHU3aLMs
3HAHUU.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBoiicTBa. M3mepenue
F€OMETPUYECKUX
BEJIMYUH.
TpeyronbHuKH.
[TapamnensHbie 1
MEPIECHANKYJIISPHBIC
IIPsIMBIE.

OKpyX HOCTb U KpPYT.
['eomeTpuueckue
MMOCTPOECHHUS. Y TJIbI
B OKPY>KHOCTH.
Brnincanueie n
OIIMCAHHBIE
OKPYXHOCTH
MHOTOYTOJIBHUKOB.
[Ipsimas u
OKPYXHOCTb.
YeTbIpEXYTOJIbHUKM.
Briucanueie

TPEYTOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OUCCEeKTpHCa M BBICOTA TPEYTOJIbHUKA, ITapaslIeIoTpaMM,
pOMO, MPSIMOYTOJIBHUK, KBAJIpaT, Tpanelus; OKPY>KHOCTb,
KacaTeJIbHasl; paBEeHCTBO U Mo00ue Qpuryp,
TPEYroJIbHUKOB; MAPaICIbHOCTh U EPIICHAUKYIIPHOCTh
NPAMBIX, YTOJI MEXKAY MPSIMBIMA, CAMMETPHUSI OTHOCUTEIBHO
TOYKH U MPAMOM; JIJIMHA, PACCTOSTHUE, BEIMYUHA YTJIa,
IUIOLIA/b, TIEPUMETD.

HUcnoab3oBarb GopmyJibl: IEpUMETPA U TIIOMIATN
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH U TIOIIAIN KPYTa,
00BbEMa IPSIMOYTOJILHOTO MapaJljIeIeuIe 1a.
OnepupoBarb NOHATUSAMU: TIPIMOYTOJIbHAS CUCTEMA
KOOPAWHAT, BEKTOP; HCIOJIb30BATH 3TH MMOHATHUS JIJISI
MPEJICTABICHHS JAHHBIX U PELICHUS 3a7]a4, B TOM YHCIIE

13 IPYTUX YIYCOHBIX MPEIMETOB.

Pemiath 3aqa4u Ha TOBTOPEHUE OCHOBHBIX MOHSTH,
WUTFOCTPAIIAIO CBA3EM MEXy Pa3JIMUYHbIMU YaCTSIMH Kypca.
Bbi0upaTh MeTOa 117151 pelICHUs 3aauu.

Pemath 3aga4M 13 NOBCEIHEBHOM JKU3HU
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Y OTIMCaHHbIC
YEThIPEXYTOJIbHUKHU.
Teopema [ludaropa u
Havasa
TPUTOHOMETPHH.
Pemenne oOmux
TPEYTOJILHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHUKH.
[Ipeo6pazoBanus
MJIOCKOCTH.
JIBmoxenws. ITogo0ue.
Cummetpusi.
[Lnomane.
Brruucnenue
rromaaen. [hnomanu
0TI0OHBIX (QUTYD.
JlexapToBbI
KOOPJAWHATHI HA
MJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM HH(PPOBOM MHpE BEPOSITHOCTH M CTATUCTHUKA MPHOOPETAIOT BCE
OO0JBIIYIO 3HAYMMOCTh, KaK C TOUKU 3pEHUS IPAKTUYECKUX MPUITIOKEHHUM, TaK U UX POJIU
B 00pa3oBaHuU, HEOOXOJUMOM Ka)x/J0My ueioBeKy. Bo3pacraer umcio npodeccui,
IpU OBJIAJCHUH KOTOPHIMH TpeOyeTcs Xopormnas 0a3oBas MOATOTOBKa B 00JacTH
BEPOATHOCTH M CTATUCTHUKH, TaKasi MOArOTOBKA BayKHA JIJIs TPOJOJKEHHSI 00pa30BaHuUs U
JUTSl YCTIEITHOM Mpo(heCcCHOHANbHOU Kapbephl.

Kaxx11p1i1 4est0BEeK MOCTOSIHHO TPUHUMAET PEIICHHs] HA OCHOBE UMEIOLIUXCS Y HETO
JNaHHbIX. A JJi1 OOOCHOBAHHOTO MPUHATUS PELICHHUS B YCIOBUSAX HEAOCTaTKa WM
n30bITKa WHPOpPMANMK HEOOXOAMMO B TOM YHCIE XOpOmio CchHOPMHPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILUICHHE.

HIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH Yy O0YUaIOIINXCS
(YHKIIMOHATIBHYIO TPAMOTHOCTH, BKJIIOYAIONIYI0O B C€Osl B KauecTBE HEOThEMIIEMOU
COCTaBJISIFOLEH YMEHUE BOCIPUHUMATh M KPUTUYECKU aHAJIM3UPOBAaTh MH(OpMaIUIo,
NPEJICTABICHHYIO B Pa3IMUHbIX (POpMax, MIOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE
pacy€rThl.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH TMpHUHIMNAMH cOOpa, aHanmM3a |
NpPEJICTaBICHUS MJAHHBIX U3 Pa3NIW4YHbBIX cdep JKU3HM OOIIecTBa M TOCyAapcTBa
npuobmaer o0yyaroumxcs K  OOLIECTBEHHbIM HHTepecaM. l3yueHne ocHOB
KOMOMHATOPUKHN pAa3BUBACT HABBIKM OpraHM3alM 1epedopa © monacyéra dYucia
BapUAaHTOB, B TOM YHWCJE€ B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUHU
rpadoB co3MaéT MaTeMaTHYEeCKUH (QyHIaMEHT Uil (OPMHPOBAHUS KOMITCTCHITHA
B 00nacT MH(MOPMATHKU M HUPPOBBIX TeXHONOrWH. [Ipy HM3ydeHUM CTATUCTUKU WU
BEPOATHOCTH OOOTalIAtOTCsl MPEACTABICHUS OOYYarOIIMXCS O COBPEMEHHOM KapTHHE
MHUpa U METOJaxX €ro MCCIeI0BaHUs, (POPMHUPYETCS MOHUMAHUE POJIM CTATHCTHKU Kak
UCTOYHUKA COLMAJbHO 3HAUYMMON MHpOpMAUMM M  3aKJIaJbIBAlOTCA  OCHOBBI
BEPOATHOCTHOT'O MBIIJICHUSI.

B cooTBeTcTBUYU C JAHHBIMU LIEJIIMHA B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTATHCTHKA» OCHOBHOTO OOIIET0 00Pa30BaHMS BBIJCICHBI CIEAYIONINE
coJiepikarebHO-MeToanueckue JauHuM: «llpencraBneHre AaHHBIX W ONUCATENbHAs
CTaTUCTHKA», «BeposTHOCTH», «DJIEeMEHThl KOMOMHATOpUKW», «BBeaecHHUE B TEOPUIO
rpadoBy.

Conepxxanne nuHuM «lIpencraBieHne AaHHBIX M ONMCATENIbHAS CTATUCTUKA»
CIIy’KHT OCHOBOH i1 (pOpMHUpOBaHUS HABBIKOB pabOTHI ¢ MH(OpPMALIMEH: OT YTEHUS U
UHTEpIIpeTallud MHPOpMALUKU, MpPEICTaBICHHOM B Taliulax, Ha JuarpaMMax u
rpadukax, 10 coopa, NpeACTaBICHUS U aHAIN3a JAHHBIX C UCIIOJIb30BaHUEM
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CTATUCTUYECKUX XapaKTEPUCTHK CPEIHUX U pacceuBaHus. PabGortas ¢ maHHBIMH,
oOydJaroryecsi ywaTrcsi CYMTBIBAaTh U HWHTEPIPETUPOBATH JIaHHBIC, BBIJIBUTATb,
apryMEeHTUPOBATh U KPUTUKOBATH TPOCTEHUIIINE TUIIOTE3bI, PA3MBIIUISITH HaJl (PaKTOpaMH,
BBI3BIBAIOIIMMU HW3MEHYMBOCTh, W OLIEHMBAaTh HMX BIUAHUE HA pPACCMATPUBAECMBIC
BEJINYMHBI U MPOLIECCHI.

NHTYyNTHBHOE TPEACTABICHUE O CIyYalHOM W3MEHYMBOCTH, MCCIEA0BaHUE
3aKOHOMEPHOCTEN U TEHICHUUM CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW JJISl U3YUYEHUS
TEOpHUU BepOsATHOCTEH. boJibilioe 3HaueHne UMEIOT TPaKTUUECKUE 3aJaHusl, B YaCTHOCTH
OTBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOJIUTCS KaK Mepa MpaBionoo0us CIy4ailHOro COOBITHS.
[Tpu u3ydeHnu yaeOHOTO Kypca 00yJaronuecs 3HaKOMSITCS ¢ TIPOCTEHIITMMH METOIaMHU
BBIYMCJICHUS BEPOSITHOCTENM B CIy4alHBIX 3KCIEPUMEHTaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISAIONIUMU CTaBUTh U
pemath OoJiee CIIOKHBIC 3a/1adu. B yueOHbIN Kypc BXOISAT HAaYaJIbHBIC TTPEICTABIICHUS
O CIIy4alHbIX BEJIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYy4YarOUIUXCs
C MHOXKECTBAMHM M OCHOBHBIMHM ONEPAlMSIMH HaJl MHOXXECTBAMH, PAaCCMaTpPUBAKOTCS
NpUMEpPbl MNPUMEHEHUs Ui PEUICHUs 3aJad, a TaKKe HCIOJb30BaHUS B JPYIHX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax usyuaercs yueOHbIN Kypc «BeposiTHOCTh U CTATUCTUKA», B KOTOPBIN
BXOAAT pazaensl: «IIpencraBieHue JaHHBIX U ONKcaTeIbHAsS CTATUCTUKAY,
«BeposTHOCTEY, «DIIeMEHTHl KOMOMHATOPUKINY, «BBeneHne B Teoputo rpadony.

OO6m1ee ynciI0 YacoB, PEKOMEHIOBAHHBIX JIJIS1 M3YYCHUS Y4eOHOTO Kypca
«BeposiTHOCTD M cTatucTukay, — 102 yaca: B 7 kimacce — 34 yaca (1 yac B Heaelno),
B 8 kitacce — 34 gaca (1 gac B Heneno0), B 9 kinacce — 34 yaca (1 yac B HeAemio).

COAEPKAHUE OBYUEHUA
7 KUIIACC

[IpencraBneHne qaHHBIX B BUAE TAOIUII, 1UarpaMM, rpaduKoB. 3aroIHeHNE
Ta0JINI], YTCHHE W TOCTPOCHHUE AMArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
UreHnue rpadukoB peandbHBIX IpoueccoB. M3Bneduenune nHpopmanuu u3 guarpamm u
TaOJIUL, UCTIONB30BAHUE U UHTEPIIPETALINS JaHHBIX.

OnucarenpHass CTaTUCTHKA: CpelHEe apu(pMeTHUecKoe, MeAHuaHa, pas3Max,
HauOoJIbllIee U HAMMEHbLIEE 3HaYeHHsI Habopa YUCIOBBIX AaHHbBIX. [IpuMepsl ciayyaitHoN
WU3MEHYHUBOCTH.

CnyyaliHbIl SKCIIEPUMEHT (OMBIT) U CllydyailHOe coObITHE. BEeposATHOCTH U yacToTA.
Posip ManoBeposSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOE U B OOIIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedbpo. Crenens BepmuHbL. Ynciio pédbep u cymmapHas CTEIICHb
BepmuH. [IpencraBnenue o cBa3Hoctu rpada. Llenu u mukoist. [lytu B rpadax. O6xox
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rpada (sinepoB nyTh). [IpencraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C TTOMOIIIBIO TpadoB.

8 KJIACC

[IpencraBieHue JaHHBIX B BUJE TAOJIUL, TUarpaMM, rpaguKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepanuu HaJ, MHOXKECTBAMU:
o0beMHEHUE, TiepeceueHue, nomnoiaHeHne. CBOICTBa omepanuii HaJ MHOXKECTBAMH:
IIEPEMECTUTEIIBHOE, COYETATENBHOE, PACIIPEACIUTENIBHOE, BKItOUEHNs. cnonbp30Banue
rpa@uUecKoro MNpeICTaBICHUS MHOXECTB JIi OMNHCAHUS PEATbHBIX IPOLIECCOB U
SIBJICHUM, ITPU PELICHUY 3a]a4.

N3mepenne paccerBaHus JaHHBIX. Jlucrepcus M CTaHOAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DJneMeHTapHbIe COOBITUS ciydaiiHoro ombiTa. CiayuaitHbie coObITHS. BeposTHOCTH
coObITUi. OmNBITBI C PaBHOBO3MOXXHBIMHU 3JIEMEHTApHBIMU COOBITUSMU. CiyyaliHbIN
BbI0OOp. CBSA3b MEKY MaJOBEPOATHBIMU M MPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBONCTBa JIEpPEBbEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXJIY YHUCIOM BEpHIMH U yucioM pédep. [lpaBuno ymHOMXKEHHS.
Pemenue 3aau ¢ momoribio rpados.

[IpotuBononoxHeie coObiTus. Juarpamma Diinepa. OObeAMHEHNE U TTEpECeUEHUe
coObiTuii. HecoBmecTHbie coObITHs. DOpMysa CIOKEHHUS BEPOSTHOCTEH. Y CIOBHAS
BepoATHOCTh. [IpaBuiio ymHoxkeHus. HeszaBucumbie coObitus. IlpencraBienue
DKCIIEPUMEHTAa B BHJE JiepeBa. PemieHne 3agad Ha HaxOXKJIEHHE BEPOATHOCTEH
C IIOMOIIIBIO JIEPEBA CTYYAaHHOr0 SKCIIEPUMEHTA, JUarpaMmm Jiliepa.

9 KJIACC

[IpencraBneHue NaHHBIX B BHUJAE TaOJUL, AUAarpamm, rpapukoB, MHTEpIpETaLUs
JTaHHBIX. UTeHHE U MOCTPOEHHUE TaOHII, AUarpaMMm, Tpa(UKOB MO pEaTbHBIM JTaHHBIM.

[lepecranoBku u Qakropuan. CoueTaHuss U YHCIO COYETAaHUN. TpPeyrojabHUK
[Tackand. Pemenue 3a1a4y ¢ HCHOJAB30BAHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. Cliy4ailHbIi BBIOOp TOYKM U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 yTU OKPYKHOCTH.

Hcnertanne. Yenex um Heyaada. Cepus ucnbITaHui 10 nepBoro ycmnexa. Cepus
ucnbiTanuii bepaymnu. BepostHocTr coObITHIA B cepyuM UCTIBITaHUN bepHyn.

CiyvaiiHasg BeJIMYMHA W PACIPECIICHUE BEpPOATHOCTEW. MaremMaTtndeckoe
oXXujaHue U pucrepcus. [IpuMepsl MaTeEMaTHUYECKOTO 0KMJIAHHS KaK TEOPETUYECKOTO
CPEOHEr0 3HAYCHHMS BEIMYMHBL. MaTeMaTnueckoe OKUIAaHWUE U JUCIIEPCUs CIyYalHOU
BEJIMYMHBI YHCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyImm».

[TonsiTue o 3akoHe OONBIINX YKCell. MI3MepeHne BEpOSITHOCTEN ¢ TOMOUIbIO YaCTOT.
Ponb v 3HaYeHUe 3aK0HA OOJIBIIMX YUCEN B IPUPOJIC U OOIIECTBE.
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IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOrO Kypca K KOHILY
oOyueHus B 7 kiaacce:

Yurate uHOpMalLMIO, NPEICTaBICHHYO B Tabnuuax, Ha JuMarpaMmax,
MPE/ICTABIIATH JaHHBIC B BUJIE TAOJIUII, CTPOUTH IUArpaMMbI (CTOJIOMKOBBIE (CTOJIOUATHIC)
Y KPYT'OBbIE) [0 MAaCCUBaM 3HAUYECHHIA.

OnuceiBaTh U MHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIE TAHHBIC, TIPECTABICHHbIC
B Ta0JIMIIAX, HA AMarpamMmax, rpapukax.

Hcnonp30BatTh Aj1s ONUCAHUS TaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CPETHEE
apumeTrnyeckoe, Mearana, HauOOJIbIIIee 1 HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

HNMeTb nipesicTaBieHrE O CTy4ailHOM N3MEHYMBOCTH HAa IPUMEPAX LIeH, (PU3HYECKUX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, UMETh MPEACTABICHUE O CTATUCTHUECKOMN
YCTOMYHUBOCTH.

[IpeameTHBIC pE3yJabTAaThl OCBOSHHUS TMPOTPaMMBl Y4EOHOTO Kypca K KOHITY
oOyueHus B 8 kiaacce:

W3Bnekats u mpeodpazoBbIBaTh WHGOPMAIIMIO, MIPEACTABICHHYIO B BHJIE TAOJIHIL,
auarpamm, rpa@ukoB, MPeCTaBIATh JaHHbIE B BUJIE TAOJIUL], 1UarpaMm, rpagukos.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX ITOKA3aTeNICH: CPEIHUX 3HAUCHUI
U MEp paccerBaHus (pa3Max, JUCIEPCHs U CTaHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHMH M 4YaCTOTHI COOBITHI, B TOM YHCIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOICHUH.

HaxoauTth BEpOSTHOCTH CIydyalHBIX COOBITUH B OMbITaxX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE€ B OIIBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHUSAMHU.

Hcnonb3oBaTh rpaduueckue MOJENIU: JIEPEBO CIYYAaHHOrO 3KCIIEPUMEHTA,
JyarpaMMsl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTbh MOHATUSMH: MHOXECTBO, ITOAMHOKECTBO, BBIIOJHATH ONEPALMH
HaJ MHOKECTBaMU: OOBbEIUHEHNUE, NIEPECEUCHUE, TOMOIHEHHUE, IEPEUUCIIATh JIEMEHTHI
MHOYECTB, IPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3oBath rpaduyeckoe MpeACTaBICHUE MHOXKECTB M CBSI3€H MEXIy HUMH
JUISl ONACAHUS MPOLECCOB W SIBJIECHWW, B TOM YMCIIE NPU PEIICHUU 3a0a4 W3 IPYTUX
y4eOHBIX MPEMETOB U KypCOB.

[IpenMeTHble pe3ynbTaThl OCBOCHUSA MPOTpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 9 kiacce:

N3Bnekate u mpeoOpazoBbiBaTh HMHGOpPMAIIUIO, MPEJACTABICHHYIO B Pa3IUYHBIX
UCTOYHHUKAX B BHUAE TaOJHl, AHarpamMm, rpaukoB, MNPEJCTaBIATH JAHHBIE B BHJIE
TabIuUII, TUarpaMM, rpaduKoB.

92



DdenepanpHas pabouast mporpamma | Marematuka. 5—9 kiaccel (60a30BbIi yPOBEHB)

Pemate 3amaum  OpraHM30BaHHBIM  IEpeOOpPOM  BapUAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.
Hcnonb30BaTh ONMcaTENbHbIE XapAKTEPUCTUKH JIJII MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAYECHHS K MEPbI paCCEHBAHUSI.
HaxoauTh 4acTOThl 3HAYEHUUW W YACTOThI COOBITHS, B TOM 4YHUCJE TMOJb3YAChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUN U HAOIIOICHUN.
HaxoauTe BepOsSTHOCTH CIy4ailHBIX COOBITUN B M3YyUYECHHBIX OMBITaX, B TOM YHCJIE
B OIbITaX C PAaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSX HCIBITAHUN
JI0 IEPBOTO yCIEXA, B CEPUAX UCIBITAHUN bepHyin.
NmeTs npeacTaBiIeHUE O CIy4YallHOW BEJIMYMHE U O PACIIPEICTICHUNA BEPOSATHOCTEM.
NmeTr mnpencraBieHMe O 3aKOHE OOJIBIIMX YHCET Kak O [MPOSBICHUN
3aKOHOMEPHOCTH B CJIy4ailHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEI
B IIPUPOJIE U OOIIECTRE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pasznena |KonmdectBo OCHOBHOE COJIEpKAHUE OcCHOBHBIEC BUIBI ACATSIBHOCTA 00YJIAIONTUXCS
(Tembl) Kypca 4acoB
[IpencTaBiieHuEe JaHHBIX 7 [IpencraBienue JaHHBIX OcBauBaTh COCOOBI MPEACTABICHUS

B Tabnmuuax. [Ipaktuueckue
BBIUUCIICHUS 110 TAOTHMYHBIM
NaHHBIM. V3BIeueHue u
UHTEPIIpeTalns TaOIUIHBIX
naHHbIX. [IpakTuueckas
pabota «Tabmuib.
I'paduueckoe
Npe/ICTaBICHNUE JaHHBIX

B BU/JIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
nuarpamm. UteHue u
IOCTPOEHHUE AUATrPAMM.
[Tpumepsr nemorpaduaecKkux
JrarpaMm.

[TpakTiueckas pabota
«InarpamMmMbn»

CTaTHCTUYECKUX JAHHBIX U YUCIIOBBIX MAaCCHBOB
C TMOMOIIBIO TAOJIUI] U JUarpaMM C UCIIOJIb30BaHUEM
aKTyaJIbHBIX M BaKHBIX JaHHBIX (JeMorpaduueckue
JaHHBIE, POU3BOICTBO MPOMBIIIUICHHON U
CEJIbCKOXO03SUCTBEHHOU MTPOAYKIIHH, OOIIECTBEHHBIE
Y IPUPOJHBIE SIBJICHHUS).

H3yuyaTh MeTOABI pabOTHI C TAOJIUYHBIMU U
rpadUYeCKUMU NPEICTABICHUSAMU JaHHbBIX

C MOMOILBIO LHU(POBBIX PECYPCOB B XOJ1€
PaKTUYECKUX padoT

OmnucarepHast CTATUCTHUKA

Yucnossie Habopwl. CpeaHee
apupMETHIECKOE.
Menuana yuciioBoro Habopa.

OcBauBaTh NOHATHSL: YHCIOBOW HAOOP, Mepa
LEHTpaIbHON TEHAECHLUH (Mepa IIEHTpa), B TOM YHUCIIE
cpenHee apuMeTHIECKoe, MEANaHA.
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Y cTOMYNBOCTh MEIUAHBI.
[IpakTuyeckas pabora
«CpenHue 3HaYCHUS».
Hanbonbiiee u HauMEHbBIIIES

3HAQYEHUSI YUCIOBOTO HAabopa.

Pa3max

OnucepIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CcpemHero apu(pMeTHIeCcKOro U MeIaHbl. Pemars
3a7a4U.

HM3yuath cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB, B X0J1€
MPAKTUYECKUX padOT.

OcBauBaTh NOHATHSA: HAUOOJBIIIEE U HAMEHBIIIEE
3HAYEHUS YUCIOBOIO MAaCCHUBA, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a onmucaHus
JTAHHBIX B COOTBETCTBUU C IIPUPOAOMN JAHHBIX U
LEJIIMU UCCIIEJOBAaHUS

CiyyaiiHasi U'3MEHYMBOCTD

CiyuaiiHasi ©3BMEHYMBOCTh
(mpumepsr). Yactora
3HAYECHHUI B MacCUBE
JNaHHBIX. [ pynnupoBka.
['ucrorpammel.
[TpakTrueckas pabota
«CryyaliHas U3MEHYUBOCTHY

OcBauBaTh NOHATHSA: YACTOTA 3HAYEHUI B MACCHUBE
JAHHBIX, TPYNIUPOBKA JAHHBIX, THCTOTPaMMa.
CrponTs 11 aHATM3MPOBATH THCTOIPAMMBI,
noAOMPATH MOAXOISAIIMM ATl TPYIIUPOBKHU.
OcBauBaTthb rpaduueckue npeacTaBICHUs pa3HbIX
BUJIOB CIIy4allHOM U3MEHYMBOCTH, B TOM YHUCJIE

C TIOMOIIIBIO IU(POBBIX PECypCOB, B XOJI€
IPAKTHYECKON pabOThI

Beenenue B Teopuio rpadon

I'pad, BepmmHa, pedpo.
[IpencraBnenue 3agauu

¢ momorsko rpada. CreneHpb
(BaJICHTHOCTD) BEPIIUHBI.
Yucno pédep u cymmapHast
cTeneHb BepuH. Llens u

OcBauBaTh nousiTusi: rpad, BepuuHa rpada, pedpo
rpada, cTeneHs (BaJI€HTHOCTh BEPIINHBI), LIENb U
UK.

OcBauBaTh NOHATHSL: TYTh B rpade, dilIepoB MyTh,
00xo rpada, OpueHTUPOBAHHBIN Tpad.

PemaTh 3aga4um Ha MOMCK CyMMBI CTENIEHEN BEPILHH
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uuki. I1yTe B rpade.
[IpencrasieHue o CBI3HOCTH
rpada. O6xox rpada
(3MJIEpOB IMyTh).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck ooxozaa rpada, Ha MOUCK MyTen

B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh c1OCO0BI IPEICTABIICHUS 3a1a4 U3 Kypca
aJreOpbl, TEOMETPUN, TEOPUH BEPOSITHOCTEH, IPyruX
IPEAMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBIL,
AIIEKTPUYECKHE LIETH, (PYHKIIMOHATbHbBIE
COOTBETCTBHSI) Ha PUMEPaAxX

BeposiTHOCTB M yacTora
CIIy4aifHOr 0 COOBITHS

CityyaiiHbIN OIIBIT U
CiIy4yaiiHOe COOBITHE.
BeposiTHOCTB 1 yacToTa
coOprTus. Ponb
MaJIOBEPOSATHBIX U
PAKTHYCCKH JOCTOBEPHBIX
COOBITHIA B IPUPOJIC U

B oOmecTBe. MoHeTa u
UrpabHast KOCTb B TCOPHH
BEPOSATHOCTEM.
[TpakTudeckas padora
«YacroTa BBITIAJACHHS OpPJIay

OcBauBaTh NOHATHUSA: CIIyYalHBIN ONBIT U
CIIy4aifHOE COOBITHE, MAIOBEPOSTHOE U TPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

H3yuyaTh 3HaUMMOCTbh MAJIOBEPOATHBIX COOBITHIA

B IIPUPO/JIE U O0ILIECTBE HA BaXKHBIX ITPUMeEpax
(aBapuM, HECUACTHBIE CITy4Yau, 3aIMTa IEPCOHATBHON
uHbOpMaIuy, epeaada TaHHbIX).

H3yuyaTh posb KIACCUYECKUX BEPOSATHOCTHBIX
Mojienel (MOHeTa, urpajibHasi KOCTb) B TEOPHU
BEPOSITHOCTEH.

HabaropaTh 1 M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
AKCIIEPUMEHTAX, B TOM YKCJE C TTOMOIIBIO ITU(POBHIX
PECYPCOB, B X0/I€ MPAKTUYECKON pabOThI

O06o011Ienue,
CUCTEMATH3aIUs 3SHAHUU

[IpencraBieHue JaHHBIX.
OmmcarenpbHast CTATUCTHKA.
BeposTHOCTh cityyaitHOTO
cOOBITHS

IToBTOPATH N3yYEHHOE U BBICTPAUBATDH CUCTEMY
3HAHUU.

PemaTh 3agaum Ha peCTaBICHUE U ONUCAHUE
JAHHBIX C IOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
OO0cyxnaTh NpuMepbI CIIy4aHBIX COOBITHH,
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MaJIOBEPOSTHBIX Y IPAKTUYECKHU JOCTOBEPHBIX
CIIy9aiiHbIX COOBITHI, UX POJU B PUPOJIE U KUZHU
YeJI0BeKa

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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8 KIIACC
HaumenoBanue paznena |[KoanuecTBo OCHOBHOE COJIEpKAHUE OcCHOBHBIEC BUBI ACATSIHBHOCTA 00YJIAIONTUXCS
(Tembl) Kypca 4acoB
[loBTOpEHNE Kypca 4 [IpencraBieHne TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

7 xJj1acca

OmnucarepHas CTAaTUCTUKA.
CnyuaiiHasi UBMEHYMBOCTb.

Cpennue uncnoBoro Hadopa.

Crnyuaiinpie COOBITHSI.
BeposiTHOCTH M 4aCTOTHL.
Knaccuueckne monenu
TEOPUU BEPOSATHOCTEM:
MOHETa U UrpajbHas KOCTh

3HAHUU.

PemaTe 3agqaum Ha IPEACTaBICHUE U ONMCAHUE
JTAHHBIX C IOMOILBIO U3YUYEHHBIX XapaKTEPUCTHK.
PemaTh 3agaum Ha peCTaBICHUE TPYIITUPOBAHHBIX
JAHHBIX U OMMCAHUE CIIy4ailHOW N3MEHYMBOCTH.
PemaTe 3agaum Ha OIIpEIEIICHUE YaCTOTHI
CIIy4alHBIX COOBITUH, OOCYK/IEHUE TPUMEPOB
CIIy4aiHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPaKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITHI, X
pOJIK B IPUPOJIE U )KU3HU YEJIOBEKa

OnucaresibHasg CTaTUCTHKA.
PaccenBanue TaHHBIX

Otknonenus. Jlucrnepcust
YHUCIIOBOTO HAabopa.
CraHaapTHOE OTKIIOHCHHE
YHUCIIOBOTO HAabopa.
JlnarpamMmbl paccerBaHHS

OcBauBaTh NOHATHA: TUCIIEPCUS U CTAHAAPTHOE
OTKJIOHEHHE, UCIIOJIb30BATh ITH XapaKTEPUCTUKH
JUIS. OIIMCAHUS PACCEUBAHMSI TAHHBIX.

BbiiBUraTh runoTe3bl 00 OTCYTCTBUU WM HATUYUU
CBA3M 110 JUarpaMmam pacCcerBaHUsl.

CrponTh 1uarpaMMsbl paCCEMBAHUS 110 UMEIOIIUMCS
JAHHBIM, B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA
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MHoXecTBa

MHO0X€ECTBO, MOJMHOKECTBO.
Oneparuu Hax
MHO>KECTBAMU:
o0beIMHEHNE, TIepeceUeHue,
JIOIIOJIHCHHUE.

CaoiicTBa onepauuii

HaJ MHO>KCCTBaMHU:
MIePEMECTUTEIIHHOE,
coYeTaTeNbHOe,
pacrnpeeauTeabHoe,
BKJIFOUCHHUSI.

I'paduueckoe
MIPE/ICTABICHUE

MHOECTB

OcBauBaTh NOHATHA: MHOXKECTBO, DJIEMEHT
MHOKECTBA, TIOJIMHOKECTBO.

BbInoiHATH onepanuu HaJl MHOKECTBAMHU:
00BbeIMHEHNUE, IEpECeUCHUE, TOIIOJTHEHHE.
Hcnosab30BaTh CBOICTBA: IEPEMECTUTENHHOE,
COYETaTEIbHOE, PACIPEACIUTENBHOE, BKIIOUEHUS.
Hcnoab3oBath rpaduueckoe mpecTaBICHNE
MHOKECTB TIPH OMTMCAHNUU PEATBHBIX TIPOIECCOB U
SIBJICHUM, TIPU PEILICHUH 3aJ1a4 U3 APYTUX y4eOHbIX
MIPEIMETOB U KYPCOB

BeposTHOCTB ClTy4aiiHOTO
COOBITHS

DnemMeHTapHbIe COOBITHSL.
CayyaiiHble COOBITHS.
braronpustcTByronme
3JIEMEHTApPHbBIEC COOBITHSL.
BepositHOCTH COOBITHH.
OnbITEI C paBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.
CnyualiHblil BEIOOD.
[TpakTrueckas pabota
«OnbITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHSL: dJICMEHTAPHOE COOBITHE,
CIIy4aifHOE COOBITHE KaK COBOKYITHOCTh
OJIaroNMpPUATCTBYIOMINUX JJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOYKHBIE JIEMEHTAPHBIE COOBITHUSI.
PemiaTh 3aga4m Ha BEIYUCIICHUE BEPOSITHOCTEN
COOBITHI 1O BEPOSATHOCTSIM DJIEMEHTAPHBIX COOBITHI
CIIy4alHOIO OMbITA.

PemaThb 3aga4m Ha BEIYUCIICHUE BEPOSITHOCTEH
COOBITHH B OTBITAX C PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIC

C MTOMOIIIbIO KOMITBIOTEPA.
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DJIEMEHTApHBIMU
COOBITUSAMU)

IIpoBOAUTH U M3y4YaTh ONBITHI

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1€ MPAKTUUECKON PabOThI

Beenenune B Teopuro rpadoB

Hepeso. CBoiicTBa nepeBa:
CIMHCTBEHHOCTH ITYTH,
CYyLIECTBOBAHUE BUCSIUYECH
BEPIINHBI, CBSI3b MEKTY
YUCJIOM BEPIITUH U YUCIIOM
pé6ep. [IpaBuno ymMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 1nukia,
BHCsYas BepLIMHA (JIUCT), BETBb J€pEBA, MyTh

B JIEPEBE, TUAMETP AEPEBA.

HM3yuaTth cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCAYECH
BEPUIMHBI, €AUHCTBEHHOCTh IyTH MEXK]Y IBYMS
BEpLIMHAMMU, CBSA3b MEXK/y YHCIOM BEPIIUH U YUCIOM
péoep.

Pemiath 3a1a4M Ha TOMCK U IEPEUYHCIICHUE ITYyTEU

B JIEPEBE, ONPEACICHUE YNCIIa BEPIIMH WK pEOEp

B JiepeBe, 00X0/1 OMHAPHOIO JIEpEeBa, B TOM YHUCIIE

C IPUMEHEHUEM IIPABUIIA YMHOKEHUS

Cmygaitabie cCOOBITUS

[IpoTHBOMNOI0KHOE COOBITHE.
Juarpamma Dinepa.
OObenuHeHNE U epeceueHue
coobITuil. HecoBMecTHbIE
coObITusi. Dopmyna
CJI0KEHMS BEPOSTHOCTEN.
[IpaBuiio yMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHAS
BepoATHOCTh. HezaBucumblie

OcBauBaTh NOHATHSA: B3aMHO ITPOTUBOIOJIOKHbIE
COOBITHS, OTIepallUU HaJl COOBITUSIMU, OOBETUHEHUE U
nepeceueHne COOBITHM, quarpaMmma Ditnepa (Dinepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUM ((hOPMYJIBI CTIOKEHUSI BEPOSTHOCTEN ).
PemaTh 3agaum, B TOM YUCJI€ TEKCTOBBIC 33/1a4U

Ha OTIPEJICIICHUE BEPOSATHOCTEH 00 BEAMHEHUS 1
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coobiTus. [Ipencrasnenue
CIIy4allHOTO DKCIIEPUMEHTA
B BHJIE JIepeBa

MIEPECEUCHUSI COOBITHIA C TTOMOIIBIO YUCTIOBOM
IpsAMOii, TuarpamMm Jisepa, GopMyJibl CI0KEHUS
BEPOSATHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKEHHUS
BEPOSATHOCTEH, YCIOBHAs BEPOATHOCTh, HE3aBUCHUMBbIE
COOBITHSI IEPEBO CIIYYAMHOIO OTIBITA.

H3yuathb cBolicTBa (0onpeesieHus) HE3aBUCUMBIX
COOBITHH.

Pemarh 3aJa4M Ha ONPEICIICHUE U UCIIOJIB30BAHUE
HE3aBUCHUMBIX COOBITHUH.

Pemarh 3aa4M Ha ITIOMCK BEPOSTHOCTEN, B TOM
YUCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JE€PEBA
CIIy4alHOT'O OTbITA

O06o011Ienue,
CUCTEMATHU3aIUs 3SHAHUU

[IpencraBneHue JaHHBIX.
OmnucarenpHasi CTATUCTUKA.
['pads1. BepositHOCTD
CIIy4aifHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

IToBTOPATH N3y4YEHHOE U BHICTPAUBATh CHCTEMY
3HAHWM.

PemaTe 3agaum Ha IPEACTaBICHUE U ONMCAHUE
JAHHBIX C IOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemathb 3a5auu ¢ npuMeHeHneM rpagos.

PemaTe 3aqaum Ha HAX0XK/IEHUE BEPOSATHOCTH
CIIy4allHOr0O COOBITHS IO BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITHIL, B TOM YHCIIE€ B ONBITAX

C PAaBHOBO3MO>XKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.
PemaTe 3aqaum Ha HAX0XKICHUE BEPOSTHOCTEN
00BEAMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAaHUEM IpaPpUUECKUX
IIPEICTABICHUN U J€pEBa CIIy4ailHOTO OIIbITA.
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Pemartsb 3agaum Ha niepevyuciIeHue KOMOMHAIUN
(4rcna mepecTaHOBOK, YUCIIa COYETaHU ),

Ha HAXOXJICHUE BEPOSITHOCTEN COOBITUH C
MPUMEHEHUEM KOMOMHATOPUKHU, B TOM YHUCIIE

C UCIOJb30BaHUEM TpeyroiabHuKa [lackans

OBILEE KOJIMYECTBO
YACOB I10 [TPOI PAMME

34
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9 KIIACC
HaumenoBanue pa3znena |[KosmuecTBo OCHOBHOE COJIEpKAHUE OCHOBHBIE BUJIBI JICSITEIBHOCTH O0YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHNE Kypca 4 [IpencraBieHne TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

& Kiacca

OnucarenpHas CTaTUCTHUKA.

OHCpaI_[I/II/I Hal1 COOBITHSIMH.

HeszaBucumMocTs COOBITHI

3HAHHUH.

Pemiates 3aga4m Ha IpeACTAaBICHUE U OIMCAHUE
TAHHBIX.

Pemiath 3aga4u Ha HAX0XKAEHUE BEPOATHOCTEN
00BEIMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIS
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM Ipad)MueCKUX
MPEJICTABICHUI U JE€PEBA CIIYYaHOTO OIbITA.
Pemartsb 3agaum Ha niepeynciIeHUEe KOMOMHAITAN
(4nclia nepecTaHoBOK, YUCIIa COUCTAHU),

Ha HaX0KJICHUE BEPOSTHOCTEH COOBITHI

C MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHMEM TpeyrojbHuka [lackans

DJIEeMEHTHI KOM6I/IHaTOpI/IKI/I

[IepecranoBku. @akTopuan.

Coueranus 1 4UCI0
coyeTaHui. TpeyroapbHuK
[Tackans. [IpakTuueckas
pabota «Beraucienue
BEPOSTHOCTEU

C UCMOJIb30BaHUEM

OcBanBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKCHWSI, YIIOPSIIOYCHHAs TIapa, TPOWKa OOBEKTOB,
MepecTaHOBKa, (PaKTOpHUAN YUCIA, COYETAHUE, YUCIIO
coYeTaHuu, TpeyrojapbHuk [lackamns.

Pemiate 3aga4n Ha IEPEYUCIICHUE YIIOPSAAOYEHHBIX
ap, TPOEK, IEPEUUCIICHUE TIEPECTAaHOBOK

Y COYETAHUU BJIEMEHTOB Pa3JINYHbIX MHOKECTB.
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KOMOHMHATOPHBIX QYHKITUH
AJIEKTPOHHBIX TAOJINL»

PemiaTe 3aga4n Ha IPUMEHEHUE YKCIIa COUETAHUMN

B anreOpe (CokpaménHoe YMHOKEHUE, OMHOM
Hprotona).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3aJ1a4n

Ha BBIYUCIICHUE BEPOSITHOCTEHN, B TOM YHCJIE C TIOMOIIBIO
AJICKTPOHHBIX TAOJIHUII B X0/ TPAKTHUECKON PabOThI

['eomerpruueckas
BEPOSITHOCTH

['eomerpuueckas
BEPOATHOCTH. CIlydalHbIN
BBIOODP TOYKH U3 PUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 1yT'H OKPY’KHOCTH

OcBauBaThb NOHATHE TEOMETPUYECKON BEPOSITHOCTH.
Pemarb 3a1a4M Ha HaX0XKICHUE BEPOSTHOCTEN

B OTIBITaX, MPEJCTABUMBIX KaK BEIOOP TOUEK

13 MHOTOYTOJIBHHMKA, Kpyra, OTpe3Ka Win JyTH
OKPY’KHOCTH, YACIIOBOI'O IIPOMEKYTKA

Hcnpitanus beprynnu

HcneiTanue. Ycnex u
Heynada. Cepus UCIbITAaHUN
710 TIEpBOIO ycrexa.
HcnbiTanus beprymm.
BepositHocTH coOBITHIT

B CEpUH UCTIBITAHUMN
bepnymum. [IpakTnueckas
pabota «VcnbrTanus
bepnynnn»

OcBauBaThb NOHATHSA: UCIIBITAHUE, DIIEMEHTAPHOE
COOBITHE B UCTIBITAHUH (yCTIEX U HEeyAaua), Cepus
HCIIBITAHUM, HACTYIUICHUE TIEPBOTO yCIIEXa
(Heynaum), cepust uCIbITaHU bepHysuim.

Pemarb 3a1a4M Ha HaX0XKICHUE BEPOSTHOCTEN
COOBITUI B CEpUU UCIIBITAHUH /10 IEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYJIbI CYMMBI
r€OMETPUUECKOMN ITPOTPECCHH.

Pemarb 3a1a4M Ha HaX0XKICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITHI B CEPUU UCTIBITAHUN
bepHyiu, Ha HaX0XKACHUE BEPOSATHOCTH
OIPEEIIEHHOI0 YHCIIA YCIIEXOB B CEPUU UCTIBITAHUIN
bepnymm.

N3y4yars B X01€ NPAKTHYECKOH PadoThI,
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B TOM YHCJIE C TOMOIIBIO0 IUPPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTHU B CEPUU UCIIBITAHUI
bepnymm

CnyualiHas BeIMYMHA

CnydaiiHas BeJIM4MHA U
pacnpeneneHue
BEPOSITHOCTEH.
MaremaTtndeckoe 0KugaHue
Y IACTIEPCUS CIIyYaliHON
BeJIMYMHBL. [[puMepbl
MaTeMaTUYECKOrO OKUIaHHS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTHe 0 3aKOHE OOIBITNX
yucen. M3mepenne
BEPOSATHOCTEN C IIOMOLIBIO
yacToT. [[pumeHeHne 3akoHa
OOJIBIINX YUCE

OcBonTh NOHATHSA: CIy4yaliHas BEJINYMHA, 3HAYCHUE
CIIy4YalHOW BEJIMYMHBI, PACIIPEECIICHUE
BEPOSITHOCTEM.

N3yuyaTh 1 00CyKIaTh IPUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIyYalHBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEIICHUS, APYTHE
WU3MEHYMBBIEC BEJIMYMHBI, pAaCCMaTPUBABIIUECS

B KypC€ CTaTUCTHKH), MOJIETbHBIX CITy4alHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYallHBIMH OIBITAMHU
(OpocaHme MOHETHI, HTPATBHOU KOCTH, CO CITyYaliHBIM
BBIOOPOM H T. 11.).

OcBauBaThb NOHATHUSA: MATEMATHYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCHS CITyYallHOW BEJIMYMHBI KaK
aHaJIOT JUCTIEPCUU YMCIOBOTO Habopa.

PemaTe 3aqaum Ha BBIYMCIEHUE MATEMATHYECKOTO
OKMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOM
BEJIMYMHBI 110 33JaHHOMY PacIpeieICHUI0, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMU.

3HAKOMHUTBCSA C MATEMATUUECKUM 0KUIAHUEM H
JUCIIEpCUEN HEKOTOPBIX PACIPENCIICHUH, B TOM
YHUCIIEC PACTIPEACIICHUS CIIyHYaiiHON BEIIMYUHBI «HYHUCIIO0
YCIIEXOB» B CEPUU UCHBITaHUN bepHysum.
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N3yyaTh 4acCTOTY COOBITHS B IIOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KaK CIyYaiHYIO BEJIINYHHY.
3HAKOMMTBCS C 3aKOHOM OOJIbIIUX Yucend (B hopme
beprymin): mpu 60JBITIOM YHCIIE OMBITOB YaCTOTA
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pematsb 3agaun Ha U3MEpPEHNE BEPOSATHOCTEH

C TOMOIIBIO YacToT. O0CyKaaTh POJIb 3aKOHA
OOJIBIINX YKCET B 000CHOBAaHUU YaCTOTHOTO METO/a
HM3MEPEHUS BEPOSITHOCTE.

O0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B N3MEHUYUBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIMX YHCEI B IPUPOJIC U
B JKU3HU YeJIOBEKA

O60011eHNEe, KOHTPOJIb 10 [Ipencrasiienue JaHHBIX. IToBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTATUCTHKA. 3HaHUM.
BeposiTHOCTB CityyallHOTO Pemiate 3aga4m Ha IpeACTAaBICHUE U OIMCAHUE
COOBITHUS. DJIEMEHTHI JTAHHBIX.

koMOuHaTtopuku. CinydaiiHple | PemaTh 3aJa4m Ha HaX0XKICHHE BEPOSATHOCTCH
BCJIMYHHBI U PACIIPCACICHUA COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH,
BEPOSATHOCTEH O0BEIMHEHUS U TIEPECCUCHUS
COOBITHM, BBIYHUCIIATH BEPOSITHOCTH B OIBITaX

C CEpUsIMU CIIYYAWHBIX UCIIBITAHUN

OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI PAMME
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