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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTemaTuke uisi oOywaromuxcsi 5-9 kiaccoB pa3paboTaHa Ha
ocHoBe PI'OC OOO. B mporpaMme MO MaTeMAaTHUKE YYTEHBl WUJEA U TIOJIOKEHUS
Konuenuuu pa3putust MmaTemaTuueckoro oopazoBanus B Poccuiickoit denepanum.

[TpeameToM MaTeMaTHKH SBISIOTCS (QyHIAMEHTABHBIE CTPYKTYPBI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEHIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOMMBIX
JUTSl pa3BUTHS HAYYHBIX U MIPUKIAAHBIX UeH ). MaTeMaTrndeckue 3HaHUs 00eCIeInBaOT
MOHMMAaHUE TPHUHIIUIIOB YCTPOMCTBA ¥ WCIOJB30BaHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITHE U HMHTEPIPETALUI0 COLMAILHOM, SKOHOMUYECKOH, MOJIUTHYECKOU
uH(dopMaIuKU, Na0T BO3MOXKHOCTH BBINOJHATH PACU€Thl U COCTABIATH aAJTOPUTMBI,
HAXOJUTh H IPUMEHATH (OPMYITBI, BIAETh MPAKTHUYESCKIUMH MTPUEMAMU T€OMETPHICCKUX
U3MEPCHUA M TOCTPOSHUH, YUTaTh WH(POPMAIUIO, TPEICTABICHHYIO B BHJIC TaOJIMII,
quarpaMM U TpauKOB, JKUTh B YCJIOBHUSX HEOMPEACNEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenne matemaTukd GOPMHPYET y OOYYAIOMUXCS MAaTeMAaTHYCCKUH CTHIIh
MBIIIICHUS, TTPOSIBIISIIONTUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOyuaromuecs
OCBaMBAIOT Takue MPUEMBI W METOAbl MBIIUICHHS, KaK WHAYKIUS U JETyKIUs,
000011IeHrEe U KOHKPETU3allMsl, aHaJM3 U CUHTE3, KJIacCU(PUKAIMSA U CUCTEMaTU3aIIMS,
abctparupoBanue U aHATOTHsI. OOBEKTH MATEMATHUECKIX YMO3AKIIOUEHUH, PAaBHUJIa X
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHHH, CIOCOOCTBYIOT
BbIpaOOTKEe yMeHUsI (OpMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
CaMbIM pa3BHBAIOT JIOTMYECKOE MbIlUIeHHE. M3ydeHne mareMaTtuku oOecreurBaeT
dbopMHpOBaHHUE AITOPUTMHUYECKOW KOMIIOHEHTHI MBIIUICHHS W BOCIHTAHHE yMEHUI
JNEHCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE U
KOHCTPYHPOBATh HOBHBIC. B mporiecce perieHus 3a1aq — OCHOBOM yueOHOH AeATeTbHOCTH
Ha YpOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPYECKAS U TIPUKIIATHAS CTOPOHBI MBITTUTCHHSI.

OOyueHnne mMaTeMaTuke TAET BO3MOXXHOCTH Pa3BHBATh Y OOYYArONIUXCSl TOYHYIO,
palMoHaNbHYI0 U WH(GOPMATHBHYIO pe€4Yb, YMEHHE OTOMpaTh Hambojee IMOAXOISIIHNE
S3BIKOBBIC, CHUMBOJIMYECKHE, TpaduyecKue CpeACTBa ISl BBIPAKEHUS CYXKICHUM H
HaTJISTHOTO WX MPECTaBICHUS.

[Ipn M3yyeHWHM MAaTeMAaTHKH OCYIIECTBIIICTCS OOIIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JICHCTBUTEILHOCTH, TIPEJICTABIICHUSIMH O TIPEAMETE M METOJaX MaTEeMaTHKH,
WX OTJIMYMHU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MIPUMEHEHUST MaTEMAaTHUKH JIJIs PEIICHHUS HAYYHBIX U IPUKJIAIHBIX 3a7a4.

[IpuopureTHbIMU TIEISIMU O0YYECHHSI MaTeMaTHKE B 5—9 Kitaccax sIBISIOTCS:

dbopMHpOBaHUE IIEHTPAIBHBIX MATEMATHYCCKUX TOHIATHH (YUCJIO, BEJIWYHMHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpPOSTHOCTh, (YHKIHSA), O0OECTICUNBAIOIINX
MIPEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHYECKOTO 00pa3oBaHMs 00yJarOIINXCS;
noJ/iBe/IeHre 00yYaronnxcsi Ha JOCTYIHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEMaTUKH W OKPYXaIoLIEro Mupa, MOHUMAaHUE MAaTeMaTHKW KakK 4YacTH oOIen
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KyJbTYpbl YEJIOBEUECTBA; Pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyyarommxcsi,  MO3HABaTEIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIUICHUS, HHTEpEca K U3YYEHUI0O MaTeMaTuku; (HOpMHUpPOBaHUE
(GYHKIIMOHATBFHONW MaTEMaTHUYECKON TPaMOTHOCTH: YMEHHS

pacno3HaBaTh MPOSBJICHUS MAaTEMAaTUYECKUX TOHATHI, 00BEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX >KM3HEHHBIX CUTYyallUsX U TMPU H3YYEHUM JPYTUX Y4eOHBIX MPEIMETOB,
NpPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBAaTh HUX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MATHYECKHE MOJENIW, NPUMEHATh OCBOEHHBIM
MaTeMaTUYeCKUil ammapaT Il pelieHUs] MPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYUYECHHBIE PE3YJIbTATHI.

OCHOBHBIE TUHUY COJEPKAHMSI IPOTPaMMBI 110 MaTeMaTUKe B 5—9 kinaccax: «Hucna
U BBIUKCIEHUS», «Anredpa» («Airedpanyeckue BBIPAKEHHS», «YPAaBHEHHS U
HepaBeHCTBa), «Dyukiumn», «['eomerpus» («I'eomeTpuueckue GUTyphI U KX CBOMCTBAY,
«/3MepeHrne TreoMeTpUUYECKUX BEIMYUH»), «BeposTHOCTh M craTUCTHKaAY. [laHHBIE
JMHUYU Pa3BUBAIOTCS MAPALIEIbHO, KaXKJasd B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTrOil, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

Copep:xaHue mporpamMmbl 10 MaTeMaTHKe, pacipee€HHOe 0 roJaM 00y4YeHHUs,
CTPYKTYpPUPOBAHO TAaKUM OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHLHUIHAIBHBIM
BompocaMm  oOydyaroniecss  OOpallaJuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHSITHUSMU M HaBbIKAMH OCYUIECTBIISUIOCH IOCIEI0BATENBHO H
NOCTyNaTeNbHO, C COOJIOJCHUEM MPUHIMUIA TMPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIyI0 CHCTEMY MAaT€MaTHYEeCKHX THPEICTaBICHUN OO0yJarouuxcs,
pacumpsisi 1 yriryousist €€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO mareMaTuka sIBIsieTCS 00s3aTeIbHBIM y4eOHbBIM
peaMEeTOM Ha YPOBHE OCHOBHOTrO 001iero oOpaszoBanus. B 5-9 knaccax maremMaruka
TPaJUIIMOHHO U3yYaeTcs B paMKax CIEAYIOUINX YUYeOHbIX KypcoB: B 5—06 Kilaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKIIIOYasi 2JJIEMEHThI CTATUCTUKU U
Teopun BeposaTHocTe) u «l'eomerpusi». Ilporpammoii Mo maTeMaTWke BBOAUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO1iee yncIO YacoB, PEKOMEHJIOBAHHBIX ISl M3Y4YeHHUs MaTeMaTuku (0a30BbIil
YPOBEHb) Ha YPOBHE OCHOBHOTO 00Imero oopazopanus, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B HeJeno), B 6 kinacce — 170 yacoB (5 wacoB B Hefeno), B 7 kinacce — 204
yaca (6 yacoB B HeJiento), B 8 kinacce — 204 vaca (6 yacoB B Henelnwo), B 9 kinacce — 204
yaca (6 4acoB B HEJEIIO).



IIVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA ITPOI'PAMMBbI o
MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3y4yeHne MaTeMaTUKH Ha yPOBHE OCHOBHOT'O 0011Iero 00pa30BaHUs HAIIPABICHO Ha
JOCTH)KEHHE OOyYarOIIMMUCS JIMYHOCTHBIX, METAlpPEAMETHBIX H  MIPEIMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHHUS yU€OHOIO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE  pe3yabTaTbl  OCBOGHUA  MPOrpaMMbl IO  MaTEMaTHKE
XapaKTepU3yIOTCs: 1) naTpHOTHYECKOe BOCTIUTAHME:

IPOSIBIECHUEM HHTEpEca K MPOILIOMY U HACTOSIIEMY POCCHUUCKON MaTEMaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MATEMATUKOB M POCCUHCKOM
MaTeMaTHYECKON IIKOJbI, K HCIOJIb30BAaHUIO ATUX JIOCTHXKEHHMM B JPYTrUX HayKax U
MPUKJIAJAHBIX cepax;

2) TpaIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEH rpaskJaHNHA U pealln3allii ero npas,
NPEACTAaBICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHMPOBAHUS PpPa3IMYHBIX
CTPYKTYD, SIBJICHUHN, IPOIEAYP IPAKIAAHCKOTO OOIIECTBA (HapUMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO ATHUECKUX NpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HAayKH, OCO3HAHMEM BAXKHOCTU MOPAIBHO-3THYECKUX
NPUHITUIIOB B ICATEIILHOCTH YYEHOTO; 3) TPY/10BO€ BOCIIMTAHUE:

YCTAaHOBKOM HA AKTHMBHOE YYacTHE€ B pEUICHUM NPAKTUYECKHUX  3a1ay
MaTEMaTUYECKOM  HAMpPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTE€MaTUYECKOIo
0o0pa3oBaHMsl Ha NPOTHKEHUM BCEH KU3HU [ YCHEMIHOW MNpoecCHOHANIbHON
NESATENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHIWBUIYAJTbHOW TPAaeKTOpPUU OOPAa30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX MOTpeOHOCTEH; 4) 3cTeTHYecKoe
BOCIIUTAHME:

CIOCOOHOCTBIO K  AMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, pEIICHUHN, pacCyKIACHHWH, YMEHHUIO BHJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTALMEN B JEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJIOBEKa, MPUPOJAbI M  OOIIEeCTBa,
NOHMMAaHHUEM MAaTEMaTH4YEeCKOW HAyKU KakK cepbl YeTOBEUECKON NeATEIbHOCTH, 3TAMOB

e€ pa3sBUTHA MW 3HAYMMOCTH [JId PpPa3sBUTHUA HOHUBUWIM3AOHWH, OBJIAJACHHUCM A3BIKOM
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MaTeMaTUKM U MaTeMaTUYECKOU KyanypOfI KaKk CpCcIACTBOM IIO3HAHUA MHPA,
OBJIAACHHUEM HpOCTCfIH.IHMI’I HaBbBIKaMH HCCHCHOB&T@HLCKOﬁ JCATCIIPHOCTH,

6) pusmyeckoe BoOCIHTAHWUE, (¢popMupoBanue KyJbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JI0pOBOr0 00pa3za >XKU3HU (3A0pPOBOE MUTAaHUE, COATAHCUPOBAHHBIN pPEXKUM
3aHATUHN U OTABIXA, peryJsipHas pu3ndecKasi akTUBHOCTh), CHOPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TMpU3HAHHEM CBOErO MpaBa Ha OMIMOKY M TaKOro K€ IpaBa JIPyroro
YEJIO0BEKA;

7) KOJIOTHYECKO€e BOCTIUTAHUE:

OpUEHTalMEN Ha TPUMEHEHUE MATEMATUUECKUX 3HAHUW JUIsl pEIEHUs 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKPY KalOLIEH Cpe/ibl, IUITAHUPOBAHUS MOCTYIIKOB U OLICHKU MX
BO3MOYHBIX TIOCJIEACTBUNA JJIA OKpPY’KAlOIIEW Cpeibl, OCO3HAHHWEM TIJIOOAIBHOIO
XapakTepa OSKOJIOTMYECKUX TpoOJieM W TyTed HX pemieHus; 8) aganranusi K
U3MEHSIIOIMMCH YCJIOBHSM COLMAJIBHOM M NPHPOAHOM Cpeabl: T'OTOBHOCTBIO K
JNEUCTBUAM B  YCIOBUSAX  HEONPENEIEHHOCTH, TMOBBIINIEHUIO YpPOBHS  CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO AeATEIbHOCTh, B TOM UHCIE YMEHHE YUUTHCS Y
IpyTUX o[, MpuoOpeTaTh B COBMECTHON NE€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U
KOMIIETEHIIMH U3 ONbITA IPYTHX; HEOOXOAUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUIL, B
TOM 4uciie (GOpMyIUPOBAThH
UJIeH, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUIX, B TOM YUCIE PAHEE HE U3BECTHBIX,
OCO3HaBaTh e(PUINUTH COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE; CHOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYallMI0, BOCIHPUHUMATH
CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U AecTBus, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbpTaTe ocBo€HUS MPOTPaMMBI IO MATEMATHKE HA YPOBHE OCHOBHOTO
ob11ero oOpazoBanus y odyuaronierocs OyayT copMupoBaHbl METaIpeAMETHBIE
PE3YIbTaThI, XapaKTEPHU3YIOIIUECS OBJIaICHUEM YHUBEPCATbHBIMH ITO3HABATEIIBHBIMA
NEUCTBUSMHY, YHUBEPCATHHBIMH KOMMYHUKATUBHBIMH  JICHCTBHSIMHU u
YHUBEPCATBHBIMH PETYJISATUBHBIMU JCHCTBUSMU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIe 1eiicTBUSA ba3oBbie
JOrnYecKue JeCTBUA:

BBISIBJSIT M XapaKTEepU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
00BEKTOB, MOHATUN, OTHOUIEHUN MEXIy MOHSATHSAMHU, (GOPMYIUPOBATH OMpEneNCHUs
MOHATUH, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIMKA, OCHOBAHUS IS
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0000mIeHNsT W CpaBHEHUS, KPUTEPUHM TPOBOJUMOTO aHAIN3a; BOCIPUHUMAT,

dbopMyIUpOBaTh U IPEOOPA3OBHIBATH CYKICHHUS: YTBEPIUTEIHHBIC

U OTpULATEJbHbIE, €IWHUYHBbIC, YacCTHble W OOIMUEe, YCIOBHbIE; BBISBIATH

MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M NMPOTHBOpPEYUsT B (aKTax, TaHHBIX,

HAONIOMCHUSAX W yTBEPKICHUSAX, TMpeayiaraTh KPHUTEPUHU JUIS.  BBISIBJICHUS

3aKOHOMEpPHOCTEH U MPOTUBOPEUMI; JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB

JIOTUKH, NE€AYKTUBHBIX U UHYKTUBHBIX

YMO3aKIIOYeHUH, YMO3aKIIOUEHUH 10 aHaJloruu; pa3dupaTh JA0Ka3aTelbCTBa
MaTeMaTUYECKUX YTBEPKJICHUM (MPSIMbIC U

OT TMPOTUBHOIO), TPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHbIE  JOKa3aTelbhCTBa

MaTeMaTH4eCKnX (DaKTOB, BBICTPAWBATh AaPTYMEHTAIWIO, NPHBOJAUTH MPUMEPHI U

KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS; BRIOMPATH CTIOCO0 pEIICHUS

y4eOHOM 3a71auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB

peleHusi, BIOMpaTh HauboJsiee MOIXOMAIIUN ¢ YUETOM CaMOCTOSITENIbHO BBIJICICHHBIX

kputepueB). bazoBble ncciieqoBare/bCKue AeiCTBHA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKHMA HWHCTPYMEHT TO3HAHUS,

bopMyIHUpOBaTH BOMIPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBaTh MCKOMOE U JIaHHOEe, (hOPMHUPOBATH TUIIOTE3Y, apIYMEHTHUPOBATH CBOIO
MO3UIIMI0, MHEHHUE; MPOBOJINUTH MO0 CAMOCTOSTEIIEHO COCTABIICHHOMY TUTAHY HECIIOKHBIN
HKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEN MaTeMaTHIeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXTYy CO00M; CaMOCTOSTENHHO (hOPMYTUPOBATH 0OOOIIICHUS U
BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO HAOIIOJCHUS, HCCIICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTh TOJIYYCHHBIX PE3yIbTaTOB, BHIBOJOB M OOOOIIEHUI; MPOTHO3UPOBATH
BO3MOYKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTAThH

MPEANOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX yCiioBUsX. PaboTa
¢ uHopManmei:

BBISABJIIATH HEOOCTAaTOYHOCTD )51 M30BITOYHOCTD I/IH(l)OpMaL[I/II/I, JaHHBIX,

HEOOXOIMMBIX JJIsS PELICHUsI 3a]lauu; BIOUpaTh, AaHAJIU3UPOBATH,
CHCTEMaTU3UPOBATh 151 WHTEPIPETUPOBATH

uHOpPMAITMIO PA3MYHBIX BUAOB U (OpPM MpeACTaBICHUS; BbIOMpPaTh (HoOpMy
MpeACTaBICHUS] HH(POPMAIUU U ULTFOCTPUPOBATH PEIIacMble

3a/laud CXeMaMu, JuarpaMmamMu, WHOW TpauKoil W UX KOMOMHAIUSIMU; OIICHUBATH
HaJ&KHOCTh HH(POPMAITUY TI0 KPUTEPUSIM, IPEIJIOKEHHBIM YIUTEIIEM

WM COPMYITMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble JefcTBUS:

BOCIIPUHUMATD U (1)OpMy.]'H/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C YCIIOBUSAMHA U



HeNsiMA OOLIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
INUCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS IO XOJy PEIICHHUs 33]1a4l, KOMMEHTHUPOBATh
IOJyUYEHHBIM pe3yibTaT; B XOJ€ OOCYXKIEHHUs 3aJaBaTb BOMNPOCHl [0 CYIIECTBY
o0cCy’K1aeMOii TeMBI, TPOOJIEMBI, PEIIaEMOM 3a]]aul, BBICKa3bIBATh UJI€U, HAllEJICHHbBIE Ha
NOMCK PELIEHUs, CONOCTABIISITh CBOU CYXACHHUS C CYKICHUSMHU JPYTUX YYAaCTHUKOB
auaiora, OOHapyXHUBaThb pa3jiMdMe M CXOJCTBO MO3MIMHA, B KOPPEKTHOH Qopme
(opMyJIMpOBaTh pa3HOTrIAacHsl, CBOM BO3PAKEHUS; MIPEICTABIATh PE3yIbTAThl PEIICHUS
3aJa4M, SKCIIEPUMEHTa, UCCIIEIOBaHMs, MPOEKTa, CAMOCTOSATEIbHO BbIOMpaTh (GopmaT
BBICTYIUICHUA C YYETOM 3a/1ad NMPE3EHTAlUU U OCOOEHHOCTEN ayJuTOpUU; MOHUMATh U
UCIIOJIb30BaTh NPEUMYIIIECTBa KOMaHAHON U UHIUBUAYaIbHOU PaOOTHI

OpU pELICHUU YYEOHbIX MaTEeMATHYECKUX 3a/ay; [PUHMMATh L€Ib COBMECTHOM
JESATENIbHOCTH, TUIAaHUPOBATh OPraHU3ALMI0 COBMECTHOW paboOThI, paclpeaesTh BUAbI
paboT, A0roBapUBAThCs, 0OCYXKAATh MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJIEH; y4acTBOBATh B IPyNNOBBIX (hopmax paboThl (00CykaeHUsI, 0OMEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JIPYTHE), BBINOJHATH CBOIO 4YacTb padOThl U
KOOPJIMHUPOBATh CBOU JIEHWCTBHS C IPYTMMH 4YI€HAMU KOMAHJIbI, OLICHUBATh KaueCTBO
CBOEro BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, C(HOPMYIMPOBAHHBIM YYaCTHHUKAMU
B3aUMOJICUCTBHUS.

PerynsiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IJIaH, AJITOPUTM PEIICHUS 3a/1aud (MU €ro 4acTh),
BBIOMpaTh CMOCOO pelieHuss C YYETOM HMEIOUIUXCSA PEeCypcoB U COOCTBEHHBIX

BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapUaHThl PELIEHUI ¢ y4éTOM
HOBOM nHpopManuu. CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MIpOIlecca U pe3yibTrara
pelIeHUs] MaTeMaTHYeCKON 3aauu; MPEABUIETh TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh
OpU PELICHUH 3aJauyd, BHOCHUTb KOPPEKTHBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENECTB, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;  OIEHUBATh
COOTBETCTBHUE pe3yibTarTa ASSITEIbHOCTH MOCTABICHHOM LIEIH U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JOCTHXKEHUS WJIM HEIOCTIDKEHHUS IIeNId, HaXOJUTh
OLIMOKY, TaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS POTPAMMBI I10 MATEMATUKE MPEACTABIEHBI 10
rojaM oOy4YeHHUs B CIEIYIOLIMX pa3fesiax MporpaMMbl B paMKaxX OTAENIbHBIX yUE€OHBIX
KypcoB: B 5—6 kiaccax — kypca «MareMatuka», B 7-9 kiiaccax — KypcoB «AJnredpay,

«I"'eomeTpusdy, «BEposSTHOCTH U CTATUCTUKAY.



PABOYAS IMPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6
KJIACCAX

MNOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBEIMU TIEISIMU OOYYECHHSI MAaTEMaTHKE B 5—6 Ki1accax sIBISIOTCS:

NpOAODKeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKHX TIOHATHH (YHUCIIO,
BEMYMHA, TeoMeTpuueckass (urypa), o0OeCIeUnBaAOIINX MPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh ~ MAaTeMaTHYECKOTO  0Opa3oBaHWsi  OOydYaroIIUXCs;  Pa3BUTHE
UHTEIJICKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEW OOydYaroImuXxcs, MO3HAaBaTEIbHOU
aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHHH, HHTEpeca K M3YYCHHUIO MaTEMAaTHKH,
MOJIBE/ICHHE 00YJaIOIINUXCS HA JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH M OKpY’Karolmero mMupa; ¢GopMupoBaHue (yHKIHOHATHHOU
MaTEMaTUYeCKOH TPAMOTHOCTH: YMEHHsS pacllio3HaBaTh MaTEMaTUYECKHE OOBEKTHI B
peaTbHBIX JKU3HEHHBIX CHTYallUsAX, MPUMEHATh OCBOCHHBIC YMCHHS ISl PEIICHHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]1a4, MHTEPIPETUPOBATH IMOIYUYEHHBIE PE3YJIbTAThl U
OIICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYAIIUH.

OcHOBHBIE JIMHUW COJEpXKaHUS Kypca MareMaTuku B 5-6 Kkijaccax —
apuMeTHdecKas U reoMeTpuYecKas, KOTOPbIe pPa3BUBAIOTCS MApajUICNbHO, KaKIas B
COOTBETCTBUH C COOCTBEHHOH JIOTMKOH, OJJHAKO, HE HE3aBUCHUMO OJHA OT APYTOM, a B
TECHOM KOHTaKTe W B3aWMOJICHCTBHHM. Takke B Kypce MaTEMaTUKH IPOWCXOIHT
3HAKOMCTBO C DJIEMEHTaMH anreOpsl U OMMCATEILHON CTaTUCTHKH.

N3yuenne apudmeTnueckoro marepuanga HAYMHAETCS CO CHUCTEMaTH3allud |
Pa3BUTHS 3HAHWK O HATypAJIbHBIX YHCIIaX, MOJIYYEHHBIX Ha YPOBHE HAYAJILHOTO O0IIETro
obpazoBanms. Ilpm 3TOM COBEpIICHCTBOBAHWE BBIYUCIUTEILHONH TEXHUKH U
dbopMHpOBaHHE HOBBIX TEOPETHUYECKMX 3HAHUW  COYETAeTCs] C  pPa3BUTHUEM
BBIYHCIIUTEILHON KYJIBTYpbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpueéMam
NPUKUAIKA W OIEHKH PE3yIbTaTOB BBIYHCICHHUHA. V3ydeHHe HaTypalbHBIX YHCEI
POJI0JDKAETCA B 6 K1acce 3HAKOMCTBOM C HaYaIbHBIMU MOHSATHUSAMH TE€OPUH IETUMOCTH.

Hauano n3ydennsi OObIKHOBEHHBIX U IECATUYHBIX IpoOEi OTHECEHO K 5 Kiaccy. ITo
MIEPBBIN ATl B OCBOSHUU JIPOOEH, KOTa IPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSMU,
MOHATUSAMHU TeMbI. [Ipr 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JIpoOei B IMMOJTHOM 00BEME
MPEAMIECTBYET U3YUYCHHUIO JECATUYHBIX JpoOel, YTO Ienecoo0pa3HO C TOYKH 3pEHUS
JIOTUKH W3JIOKCHHSI YUCJIOBOW JIMHWW, KOTJAa TpaBujia JEHCTBUNA C JCCATUYHBIMU
TPOOSMU MOKHO 00OOCHOBATH YK€ M3BECTHBIMU AJITOPUTMAMU BBITIOJIHEHUS IEUCTBUIA C
OOBIKHOBCHHBIMU JPOOSIMU. 3HAKOMCTBO C JICCATHYHBIMH JIPOOSMH PaCIIHPUT
BO3MOYKHOCTH JUISI TIOHUMaHHUS OOYYarOIIUMHKCS TPHUKIATHOTO TPUMEHEHUS HOBOU
3aMUCH MPU W3YUYEHUHU JAPYTUX MPEAMETOB M MPHU MPAKTUIECKOM HUCToyib3oBaHuu. K 6
KJIACCy OTHECEH BTOPOU 3Tl B U3YUCHUH JIPOOEH, T/Ie IPOUCXOIUT COBEPIIICHCTBOBAHNE
HABBIKOB CPaBHEHHUS U TMpeoOpa3oBaHusi ApoOel, OCBOCHHWE HOBBIX BBIYHCIUTEIHHBIX

10



QITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYMCIICHUI, B TOM YHCJI€ 3HAYEHUN BBIPAKECHUM,
COJIepKalIuX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAHOBIICHUE CBSI3EH MEXIY
HUMH, pacCMOTpeHME NpUEMOB peELIeHUs 3adad Ha Jpobu. B Hauwane 6 kiacca
IPOUCXOAUT 3HAKOMCTBO C ITOHSATUEM MPOLICHTA.

OCc0OEHHOCTBIO M3YUYEHUS TOJOKUTEIIbHBIX U OTPULATENbHBIX YUCEN SABISAETCS TO,
4YTO OHU TaKX€ MOTYT paccMaTpUBaThCS B HECKOJIBKO 3TamnoB. B 6 kiacce B Hauaie
u3ydueHus TeMbl «llojoxkuTenbHblE M OTPULIATEIbHBIE YMCIIA» BBIACIAETCA MOATEMA
«llenpie ymMcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATENbHBIMA YHCIAMU U
JNEUCTBUSAMU C MOJIOKUTEIBbHBIMU U OTPULIATEIbHBIMHU YHCIIAMHU TPOUCXOAUT HA OCHOBE
COJIEP’KATENbHOIO MOAX0AA. OTO MO3BOJSET Ha JOCTYIIHOM YpPOBHE I03HAKOMUTh
00y4aromuxcsi IPAKTUYECKH CO BCEMU OCHOBHBIMU MOHATHSIMH TEMBI, B TOM YHCJIE U C
IpaBUJIaMHd 3HAaKOB  MPHU BBINOJHEHUH apuPMeTHUecKux aeicTBuil. 3ydenune
palMOHANBHBIX YACE HA 3TOM HE 3aKOHYMTCS, a OyIeT MPOJIOJKEHO B Kypce anreopsl 7
KJiacca.

[Ipu oOyueHMM peUIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJIb3YIOTCS
apumernyeckue npuémsl perienus. [Ipu oTpaboTke BEIUUCIUTENHHBIX HABHIKOB B 5—6
KJIacCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3aJa4y CIEIYIOIIMX BUIOB: 3aJ]a4H Ha IBM)KCHHE,
Ha YacCTH, Ha MIOKYIIKH, Ha pab0Ty U MPOU3BOIUTENILHOCTD, HA MPOLICHTHI, HA OTHOILICHUS
u nponopuuu. OOyyaroluecs: 3HaAKOMSTCS ¢ MpUEMaMM pPELIEHUs 3a1ad nepedopom
BO3MOYKHBIX BapHaHTOB, y4aTcs paboTaTh ¢ MH(pOpManuen, IpeIcTaBIeHHON B popMe
TaOJIUI WU AUarpaMm.

B mporpamme yuebHoro kypca «MaTemaruka» HpeayCMOTPEHO (popmHupoBaHHE
IPONEACBTUUECKUX allreOpandyeckux NpeacTaBiIeHUd. bykBa Kak CUMBOJ HEKOTOPOIO
yuciaa B 3aBUCHUMOCTM OT MATEMAaTHYECKOrO0 KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKJIE BCEro s 3almuch OOLuX
YTBEPKACHUN U IPEJI0OAKEHHH, (OPMYJI, B HACTHOCTH JJIsl BBIYMCIIEHUS T€OMETPUUECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTENSD YUCIIA.

B nmporpamme yueOHoro kypca «Maremarukay TMpeAcTaBieHa HarjasgHas
reOMEeTpHs, HampaBJCHHas Ha pa3BUTHE OOpPA3HOTO MBILUICHHS, MPOCTPAHCTBEHHOIO
BOOOpaKeHUs, N300pa3nuTEIbHBIX YMEHUN. JTO Ba)KHBIM 3Tal B U3yYEHUH T'€OMETPUH,
KOTOPBI OCYHIECTBIISIETCS Ha HArjsJHO-NPAKTUYECKOM YpPOBHE, ONUpaeTcsl  Ha
HarIsiAHO-00pa3HOe  MBINUICHHE  O0ydaromuxcs.  bonbinas  pojdb  OTBOJUTCS
NPAKTHYECKOHN JEeSTeNbHOCTH, ONBITY, 3KCIIEPUMEHTY, MOAennpoBannto. O0yJaronuecs
3HAKOMSTCS C T€OMETPUYECKUMHU (pUrypaMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C HMX
OPOCTEUIIUMU  KOH(PUTYpalUUsAMH, Yy4yaTcsi H300paxkaTh WX Ha HEJIWHOBAHHOW U
KJIeTyaTol Oymare, pacCMaTpuUBaIOT MX MpOCTeHIMe cCBoMCTBa. B mpolecce uzyueHus
HaTJSAHOW T€OMETPUN 3HAHUS, MOTyUYeHHbIE OOY4YalOUIMMHCS Ha YPOBHE HA4YaJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U paCIIUPSIIOTCA.

CornacHo yyeOHOMY IJIaHy B 5—6 Kilaccax M3y4yaeTcsi HHTETPUPOBAHHBIN MPEAMET
«Maremartuka», KOTOPbI BKIIOYAET apuMETUYECKU Marepual U HarsSIHYIO
TE€OMETPHIO, a TaKXkKe IMPOIEIECBTUUECKHE CBEICHUS M3 anreOpbl, 3JEMEHTHI JIOTUKH U
HayaJla ONUCATEIbHONW CTATUCTUKH.
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OO0mu1ee yncno 4acoB, PEKOMEHIOBAaHHBIX JIJIsl U3y4eHUs1 MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 yacoB B Hefient0), B 6 kitacce — 170 yacoB (5 4acoB B HEJIEIIIO).
COJAEP KAHUE OBYUEHMUA

5 KUIIACC HarypajabHble 4MCJIa U HYJIb
Harypansnoe wuwucno. Psag nHarypanmbHbix uuncen. Yucmo 0. H3o6pakeHue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOM (YMUCIOBOM) MIPSIMOA.

HOSHHI/IOHHEUI cucTeMa cuMclicHus. Pumckas HyMCpanusd KaK  IIPpUMCP
HGHOBHHHOHHOﬁ CHUCTCMBI CUHMCJICHHSI. I[eCHTI/ILIHaSI CHUCTCMAa CUHCIICHU:.

CpaBHeHME HaTypajbHBIX YHCEJ, CPaBHEHUE HATYypalbHbIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHUs. OKpyTieHNE HATYypaIbHBIX YHCEIL.

CioxxeHue HaTypaJdbHBIX YHCEJ, CBOMCTBO HYJIS NPU CIOKCHUU. BbhluUTaHUE Kak
nercTBre, 00paTHOE CIOKEHHIO. Y MHOKEHHUE HATypaJIbHBIX YHUCEN, CBOMCTBA HYJS H
CAUHULIBI TIpU yMHOXeHuu. JleneHue kak JedcTBUE, OOpaTHOE YMHOXKEHHUIO.
KomnoHeHTHI elicTBUM, CBSI3b MEXIy HUMU. [IpoBepka pe3ynbrata apupMeTHIeCKOTO
nerictBus. IlepeMecTuTeNnbHOE M COYETATENIbHOEC CBOMCTBA (3aKOHBI) CIOXKCHUS U
YMHOEHUS, pacIlpeeIuTeIbHOe CBOMCTBO (3aKOH) YMHOXKCHHUS.

Ucnonb3oBanue OykB isi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3alCH
CBOMCTB apuU(METUUECKUX JCHCTBUIA.

JlenuTenu ¥ KpaTHbIE YKClIa, pa3JioKeHUe Ha MHOXUTENIH. [IpocThie U cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM MMOKA3aTeJIeM. 3aUCh YUCIA B BUIE CYMMBI Pa3psIHBIX
cllaraeMbIX.

HucnoBoe BpIpakeHHUE. BplunciieHUME 3HAYEHUM YMCIIOBBIX BBIPAXKEHUH, MOPSAOK
BBINOJIHEHUSL JCUCTBUU. VICMONBb30BaHME NPU BBIUYUCICHUAX MEPEMECTUTEIBHOTO H
COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXEHHS, PACHpPENeIUTEIIbHOTO
CBOWCTBA YMHOKEHUS.

Apodu
[IpencraBienue o apoOU Kak CrnocoOe 3amucy 4acTv BedWdruHbl. OOBIKHOBEHHBIE

npobu. IlpaBuiibHblE M HempaBuibHBIE ApoOu. CMmemaHHas apoOb, MpencTaBIICHUE
CMEIIaHHOW JpOoOU B BUJIE HEMPABUILHOW JPOOU U BBIJCICHHUE IEJI0M YaCTH YUCIa W3
HempaBuIbHOU apobu. M300paxenue npodeit ToukaMu Ha 9UCIIOBOM npsiMoit. OCHOBHOE
cBoicTBO npodu. Cokpamienue apobdeit. [IpuBenenue npodu K HOBOMY 3HAMEHATEIIIO.
CpaBHeHue apo0eii.

CnoxxeHre ¥  BBIYMTAHUE JApoOei. VYMHOXeEHHWEe U JeJieHHe Jpooeid,
B3aMMHOOOpaTHbIE ApoOu. HaxoxaeHue yacTu 1enoro U Lejaoro mo ero 4YacTu.

Hecstuunas 3amuch npoOeit. [lpencraBnenune necaTudHol napodbu B BUJC
00bIKHOBeHHOU. M300pakeHue NeCATUYHBIX NIpoOel TOYKaMH Ha YUCIOBOW MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.
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ApudmMernueckre NEUCTBUS C JECATUIHBIME ApoOsiMu. OKpyTiaeHUE AECATUIHBIX
TpoOeii.

PenieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3a7ad apupMETHUUECKHUM CIocoOoM. PermieHue mormdyeckux
3amad. Pemienne 3a1a4 nepeObOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcnonap30BaHue mpu
pEIIeHNH 331249 TaOJIHIl U CXEM.

Pemenue 3amau, coaepkaiiux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHUIIBI HM3MEpEHHs: MaccChl,
00BbéMa, TICHBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXTy SIUHUIIAMUA U3MEPEHUS
Ka)KJ10l BEJIMYUHEI.

Pemenre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsguele npeacraBieHus 0 pUIrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJIL. [IpsMoii, OCTpBIN, TyIION
Y Pa3BEPHYTHIN YIVIBL.

JInuHa OTpe3Ka, METPUYECKHE EIUHHULBI JUIMHBL. JIIMHA JIOMAaHOW, IEepUMeETp
MHOI'OYT'OJIbHUKA. MI3MepeHne U OCTPOEHUE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsaguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJbHHUK,
PSIMOYTOJIBHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. IlocTtpoenue
KOH(Urypanuii U3 yacteu mpsiMoil, OKpy>KHOCTH Ha HEJTMHOBAaHHOW U KJIETYaTOM Oymare.

Hcnonb30BaHre CBOMCTB CTOPOH U YTJIOB MIPSIMOYTOJIbHUKA, KBAJIpaTa.

[Inomane mOpSAMOYTrOJAbHHKA ¥  MHOTOYTOJIBHUKOB, COCTaBICHHBIX u3
IPSIMOYTOJIBHUKOB, B TOM YHUCIIE PUTyp, H300paxEHHBIX Ha KIeTuaToi Oymare. EqunHuiibt
U3MEpPEHUs IIOLIA/IN.

Harnsgueie mpencTaBieHHss O TPOCTPAHCTBEHHBIX (GUTYypax: MPsIMOYTOIbHBIN
napasuienenunesn, Ky0, MHOrorpaHHUKH. M300paxeHne mpoCTeHIUX MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u napamnenenunena. Co3nanue Mojiesel MHOTOIpaHHUKOB (M3 OyMmaru,
OPOBOJIOKM, IUIACTUIIMHA M Jpyrux marepuanoB). OOBEM  MPSIMOYTOIBHOTO
napasuienenunena, Kyoa. Enunuiel nusmepenust oobéma.

6 KJIACC

HarypaabHblie yucia
ApudmMernueckre ACHUCTBUS C MHOTO3HAYHBIMU HATypaJlbHBIMH  YHCJIaMHU.
UucnoBble BBIPAKEHHUS, MOPSAOK JACUCTBUH, MCHOJb30BaHHE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYHCIICHUSIX IEPEMECTUTENIBHOTO M COYETATEIbHOTO CBOWCTB CIOXKEHUSA W
YMHOKEHHSI, PACIPEIECIUTEIBHOIO CBOWCTBA YMHOXKEHUA. OKpyrIileHue HaTypaJIbHBIX
YUCell.
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JlenuTenu U KpaTHbIE YKCIIa, HAMOOIBIINNA OO IeIUTENTh U HauMEHbIIee 0011Iee
KpaTHoe. JlenuMOoCcTh CyMMBI U POU3BEAEHUS. JleneHne ¢ OCTaTKOM.
Apoon

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOWCTBO JpOoOHM, COKpamieHue apoOei.
CpaBHeHHE M ymnopsaouMBaHUe ApoOeil. Pemenue 3agad Ha HAaXOXKIEHUE YACTH OT
1[EJI0T0 U LIeJIOTO MO ero yacTu. [[poGHoe uncio kKak pe3ynbrar aenenud. [Ipencrabienue
JNECATUYHOU ApoOH B BHUAEC OOBIKHOBEHHOM IpOOM M BO3MOXKHOCTH IPEACTABJICHHUS
OOBIKHOBEHHOU APOOU B BUJIE MECATUYHON. JlecaTuaHbIC ApOOH 1 METpUUECKast CHCTEMa
Mep. ApudmMeTrndeckue ICHCTBUS W YHUCIOBbIE BBIPAXEHHS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMH.

OtnHomienue. Jlenenue B JaHHOM OTHOIIeHUH. MaciuTta0, nponopius. [Ipumenenue
IIPONIOPLIAN NPH PELICHUH 3aa4.

IlonaTe mnpoueHTa. BeruucieHue mpoueHTa OT BEIWYUHBI M BEIWYUHBI 110 €€
OpOLEHTY. BblpakeHne MNPOLEHTOB JECATHUUHBIMH ApoOsMu. Pemenue 3amad Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLIEHTAX.

IHoJsi0:kUTENBHBIE U OTPULIATEIbHBIE YHCJIA

[TomoxurenbHple W OTpULaTeNbHble 4wuciaa. llempie wucma. Monayne 4wucina,
reoMeTpUYeCcKasi HHTepIIpeTalusa MOy ynciia. M3o0paxkenue arcen Ha KOOpAMHATHOM
npsiMoii. YucnoBsie nmpoMexxyTku. CpaBHeHHE uuncen. ApudMETHUYECKHE JCHCTBUS C
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YU CIIAMH.

[IpsiMmoyToOJibHAsE cUCTEMa KOOpJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKHM  Ha
IJIOCKOCTH, abcuucca W opauHara. [locTtpoeHue Touek M (Uryp Ha KOOPAMHATHOM
TIJIOCKOCTH.

BykBeHHBbIE BbIpaKeHUS

[Ipumenenue OyKB JJig 3alMCH MATEeMAaTHYECKUX BBIPAKEHUN W TMPEIOKEHUM.
CpoiicTBa apu(MeTHuecKux JeHCTBUUA. bByKBEHHbIE BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMysbl HepUMeTpa U IUIOMAAM MPSIMOYTOJIbHMKA, KBajapara, 00bEMa
napajjiesnienunena u Kyoa.

Penienne TeKCTOBBIX 3aa4

Pemenne TekCTOBBIX 3ajay apu(MeTHYECKUM crocoOoM. Pemienue jgormyeckux
3anay. Pemenue 3aa4 nepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3agay, cogepkaimx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYHHBL: CKOPOCTb,
BpeMsi, PacCTOsTHUE, 1IeHa, KOJINYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsl, 00BEM
pa®oTsl. EnquHUIBI U3MEpeHus: Macchl, CTOUMOCTH, PacCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13p MEXy €IMHULIAMHA U3MEPEHUS KAK0M BEJIMYNHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOIIEHUEM, IMPONOPLUOHAIBHOCTBIO BEJIWUYMH,
MPOLIEHTAMM; PEIEHUE OCHOBHBIX 3374 Ha JPOOU U MPOLEHTHI.

Onenka © TPUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.
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[IpencraBnenre nOaHHBIX C TOMOIIbIO Tabnun u jauarpamM. CronGyartbie
JIarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHNe KPYTOBBIX AUATPAMM.

Harasiagnas reomerpus

Harnsguele npenctaBieHus 0 UIrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YTroJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnonoxeHue AByX NPsAMBIX Ha IJIOCKOCTH, NMapaJUICIbHBIE IPSIMBIE,
NEPIEHANKYJIIPHBIE IpsIMbIe. FI3MepeHne pacCTOSIHUI: MEXy IBYMsI TOUKaMH, OT TOYKH
J10 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHne ¥ TOCTPOCHHME YIJIOB € MOMOIIBK  TpaHcrmoprupa. Bunasl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUM. YEeThIPEXYTOJIIBHUK, IPUMEPBI YETBIPEXYTONBHUKOB. 1 IpsIMOYTOJIBHUK,
KBaJlpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHaneu. I3oOpaxeHue
F€OMETPUYECKUX (UTyp Ha HEIMHOBAHHOM OyMare ¢ HCIOJIb30BAaHUEM LHUPKYJIS,
JUHEWKH, yrolbHHKa, TpaHcnopTupa. [loctpoenus Ha kieryaroii Oymare.

[lepumerp MHoOroyronpHuka. [loHsiTHEe TUIOmAanU (QUIYpbl, €IUHULBI U3MEPEHUS
wiomanu. [pubnmxénnoe nsmepenue miomaau Guryp, B TOM 4YUCIIE€ Ha KBaJpaTHON
cetke. [IpubnmxéHHoe N3MepeHne AJIUHBI OKPYKHOCTH, IJIOIIAIN KpyTa.

CummeTpus: IeHTpaabHas, 0ceBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHnre cMUMMETPUYHBIX GUTYD.

Harnsanaele npeictaBieHrs o MPOCTPAHCTBEHHBIX (PUTypax: Mapajuiesenumnes, Kyo,
npu3Ma, TUpaMuaa, KOHycC, MWINHAP, map u chepa. M3o00pakeHrne mpocTpaHCTBEHHBIX
¢buryp. IIpumepsl pa3BEPTOK MHOTOIPAHHUKOB, IMJIMHApPA U KOHYyca. Co3anue Mojaenen
MPOCTPAHCTBEHHBIX (UTyp (U3 OymMaru, MpOBOJIOKH, IJTACTUIINHA U IPYTUX MATEPUATIOB).

[Tonsatue o0béMa, enwHUIBI H3MEpeHHs 00bEMa. OO0BEM MPSIMOYTOJIHHOTO
napasuienenunesa, Kyoa.

HPEAMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl Y4EOHOTO Kypca K KOHIY
oOydenus B S kiaacce: Uncia v BIYUCIEHUSA

[lonumarh ¥ MNPaBUIBHO YHOTPEOJSATH TEPMHHBI, CBS3aHHBIE C HATypaJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh M YNOPSAOYMBATH HATYpaJIbHBIE YMCIIA, CPABHHUBATH B MPOCTEUIINX
CIy4asix OOBIKHOBEHHBIE JIPOOH, IECSITUIHBIEC TPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMOMN C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pakaTh HATypajbHbIE YHCIIa TOYKAMH Ha KOOPAMHATHOW (YMCIOBOW)
MPSIMOM.

BoimonusaTe  apudmernueckue ACMCTBUS C HATypajJbHBIMU YHCIIaMH, C
OOBIKHOBEHHBIMU JAPOOSMHU B MPOCTEHIINX CITydasix.

BoInonHsATh NpOBEPKY, NPUKUAKY pe3yJIbTaTa BEIYUCICHUN.

15



OKpyriaTh HaTypajJbHbIC YKCIIA.
Penienne TeKCTOBBIX 3aa4

Pemate TekcTOBBIE 3amaun  apuU(PMETHYECKUM CIIOCOOOM U €  TOMOIIBIO
OpraHn30BaHHOTO KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemars 3amauu, comeprkampe 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpEMs1, paCCTOSIHUE, 1IEHA, KOJIUYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKuE 3aMUCH, CXEMbl, TaOJHIBI, 0003HAUCHUS TPU PEIICHUU
3a7ad4.

ITonp30BaThCd OCHOBHBIMM €IMHULAMH HW3MEPEHHUs: LIEHBI, MAacChl, PacCTOSHMS,
BPEMEHH, CKOPOCTH, BBIPAKATH OJJTHUA €IMHUIIBI BEJIMYUHBI YEPE3 IPYTHE.

HBBHCK&TB, AHAJIIM3UPOBATL, OLCHUBATH I/IH(i)OpMaHI/II-O, MpCcaACTaBJICHHYIO B
Ta6JII/IH€, Ha CTOJIOYaTOi avuarpamMme, HHTCPIIPCTUPOBATE IPCACTABIICHHBIC ITAHHBIC,
HCIIOJIb30BATh JAaHHBIC ITPH PCIICHUHU 3a/1a4.

Hal".l'lﬁIlHaﬂ reoMeTrpusi
ITonp3oBaThCs TCOMCTPHUUCCKHUMU IIOHATUAMMU: TOUYKA, IIpAMad, OTPEC30K, JIYy4, YIOJl,
MHOT'OYT'OJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mnOpUMEpPbl OOBEKTOB OKPYXKAIOIIEr0 MUpa, HMEKIMX (QopMy
U3YYEHHBIX T€OMETPUUYECKUX QUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: paJanyc,
JTAAMETP, UEHTP.

N3o0pakath n3ydeHHbIC TeOMETpUUECKre (GUTYPhl HA HEJIMHOBAHHOW U KJIETYaTON
OyMare ¢ TOMOIIBIO IUPKYJISI ¥ TNHEHKH.

Haxomute 1iuHBI OTPE3KOB HENMOCPEACTBEHHBIM HW3MEPEHHUEM C IMOMOIIBIO
JIMHEVKH, CTPOUTH OTPE3KH 3aJJaHHOM JJIMHBIL;, CTPOUTH OKPY>KHOCTb 3aJJaHHOTO panyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaapaTra ISl HUX
IIOCTPOEHHS, BBIYMCIICHUS IUIOIIAIA U IEPUMETPA.

Boluucnsate mepumeTp ©  IUIONIAAb KBajpaTa, NPsIMOYTOJIbHUKA, (QUTYp,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHUCJIE QUTYP, N300paKEHHBIX HA KIIETYATON
Oymare.

[Tosnb30BaThCS OCHOBHBIMH METPUYECKUMH €IMHULIAMU HW3MEPEHHUS JJIMHBI,
IJTOIIAJM; BBIPAXKATh OJHU €IMHULIBI BEJIMYUHBI YEPE3 IPyTHE.

Pacno3naBaTe mapamienenunes,, KyO, MCHOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA,
pebpo rpaHb, U3MEPEHHUs, HAXOUTh U3MEPEHUS MapajuieNenumnesaa, Kyoa.

Boruucnate 00bEM  KyOa, mapajuienenurena Mo  3aJaHHbIM — HU3MEPEHHSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemarr HecnoxXHBIE 3aJa4u Ha HN3MCPCHHC TI'COMCTPHYCCKHUX BCJIIMYMH B
IMPAaKTHYCCKUX CUTyalHAX.
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[IpenMeTHbie pe3yabTaThl OCBOCHMSI HPOrpaMMbl y4yeOHOrO Kypca K KOHILY
oOydeHus B 6 kiacce: Yucia U BbIYHCICHUS

3HaTh W TOHHUMAaThb TEPMHUHBI, CBSI3aHHBIE C pA3JIUYHBIMH BHUJAMH YHCEN H
croco0aMy MX 3alllCH, MEPEXOAUTh (€clid 3TO BO3MOXXHO) OT OJHOM (POpMBI 3amucu
qyuclia K Ipyrou.

CpaBHUBATh U yHOPSI0YUBATH LI€JIbIE YKCIIa, OOBIKHOBEHHBIE U JIECATUYHbIC APOOH,
CpPaBHMBATH YMCJIA OJTHOTO U PA3HbIX 3HAKOB.

BrImonHsTh, coueTas yCTHBIE U MUCbMEHHBIC MPUEMBI, apU(METUIECKAE TCUCTBUS
C HATypaJbHBIMU W IEJIBIMU YHUCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMH JIPOOSMH,
MOJIOKATENIbHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

BpruncnsaTh 3Ha4YEHUS YHCIOBBIX BBIPAKEHUM, BBITOIHATH NPUKUAKY U OLEHKY
pe3yJibTaTa BBIYKMCICHUH, BBITOJHITh MPeoOpa3oBaHUS UUCIOBBIX BBIPAXKEHUN  Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHON MPSIMOM C COOTBETCTBYIOIIUM €M YUCIOM H
n300paxaTh YMCIa TOUKAMU Ha KOOPJMHATHOU MPSAMOM, HAXOAUTh MOYJIb YKCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJIUHAT C KOOPJIUHATAMU ATOU
TOYKH.

OKpyTJIsTh 1eJble YKCIIa U JECSITHUYHbIE POoOU, HAXOIUTh MPUOIMHKCHUS YuCe].

YucsioBble 1 0yKBEeHHbIE BbIPAsKEHUSA

[TonumaTe W ymoTpeOJISITh TEPMUHBI, CBSI3aHHBIC C 3aMKHCBhI0O CTENEHU YHUCIIA,
HaxOJWTh KBaJApaT W KyO 4YHCIIA, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAKCHHH,
COJIEp)KalUX CTEIICHMU.

[Tonp30BaThCA TpU3HAKAMH JEIMMOCTH, PACKIAJbIBATh HATYpPAJIbHBIE YMCIIA Ha
MPOCTHIE MHOKUTEIIH.

[Tonb30BaThCA MacCIITAOOM, COCTABIATH IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBath OykBbI 1Isi 0003HAUCHUS YHCENI MPU 3alUCH MaTeMaTHYSCKHUX
BBIpAXKEHUN, COCTABJIATh OYKBEHHBIC BBIpaXX€HHUS W (OPMYJIbI, HaXOIUTh 3HAUCHHS
OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISISI HEOOXOUMBIE MOJCTAHOBKHU U MPEe0Opa30BaHMUS.
HaxoauThs HENM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3aa4

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3amaum, CBA3aHHBIE C OTHOIIEHHWEM, MPOMOPIHMOHATHHOCTHIO BEIIUYHH,
MPOIICHTaMH, PEIIaTh TPU OCHOBHBIC 33J1a4d Ha IPOOH M MTPOIICHTHI.

Pemate 3amauu, comaeprkaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTH, IPOU3BOIUTEIHLHOCTh, BpEM,
00béMa pabOThl, WCHONB3YSd AapU(PMETHUCCKUE JCUCTBUS, OIEHKY, TMPUKHUIKY,
MOJI30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIONIUX BEJIMYKH.

CocTaBiiarh 6y1(BCHHBI€ BBIPAXXCHU 110 YCJIOBHUIO 3a/1da4U.
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W3Bnekats HHGOPMAIHIO, TPEICTABICHHYIO B TAOINIAX, HA IMHEHHOM, CTOI0YaTOM
WIM  KPYroBOM  JAuarpaMMax, HWHTEPIPETUPOBATh  IPEACTABICHHBIE  JaHHbIC,
VICIIOJIBb30BaTh JAHHBIE IIPU PEIICHUH 3a1a4.

[IpencraBnsaTe uHPOpPMALMIO C TOMOIIBIO TaONHWI, JWHEHHOW M CTONOYATOM
JIarpamMm.

Harasiinas reomerpust

[IpuBoauTh mnpuUMepsl OOBEKTOB OKPYKAIOWIETO MHpa, HUMEIOMHX (opMy
U3YYECHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTY.

N300paxaTh C MOMOIIBIO LUPKYJIS, TUHEWKH, TPAHCIIOPTHPA HAa HETMHOBAHHOMN U
KJIET4aTo Oymare M3ydeHHbIEC IJIOCKHE TeoMeTpuyeckue (GUTyphl U KOH(PHUTypaluu,
CUMMETpPUYHbIE (PUTYPBHI.

[Tosb30BaTbCA TEOMETPUUYECKUMU TOHATHSAMHU: PaBEHCTBO (QUIYp, CUMMETpUS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETPHUEW: OChb CHUMMETPHUH, LCHTP
CUMMETPUH.

HaxoauTe BeTMYMHBI yTIIOB U3BMEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJJaHHOM BEJIMYMHBI, I10JIb30BAThCA IPU PELICHUM 3a1ad IpagyCHOW MEpOM YIIIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIION YTJIBI.

BeruuciAres  1MHY  JIOMaHOW, IIEPUMETP MHOI'OYIOJIBHMKA, I10JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIpaKaThb OJHU E€AUHULBI U3MEPEHHs JUIMHBI 4Yepe3
IpyTHe.

Haxoguth, HMcnonb3yss 4epTEXHBIE HMHCTPYMEHTBI, PACCTOSHMSA: MEXKIY JBYMs
TOYKaMH, OT TOYKHU J10 IPSIMOM, UIMHY ITyTH HA KBaJIPaTHOMN CETKE.

Boruncnsate miomaas Gpuryp, COCTaBICHHbIX U3 IPSAMOYTOJIbHUKOB, HUCIOIb30BaTh
pa3OveHne Ha MPSAMOYTOJIbHUKM, Ha paBHblE (QUIYypbl, JAOCTpauBaHueE hi(o
IPSMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMM €IMHHIIAMU HM3MEPEHUS IUIOLIAMH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TUIOIIAAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXEHUSIX MUPaMHIy, KOHYC, LMIUHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakath Ha KieT4yaToM Oymare nmpsMOyTOIbHBIN Mapajieenune/.

Boruncnsate 00bEM  MPSAMOYTOJBHOIO Mapajuiefenunena, ky0a, IMOIb30BaThCs
OCHOBHBIMU €ITMHULIAMU U3MEPEHUS 00BbEMA;

Pemare HeciokHBIE 3a4auM Ha HAXOXKICHHE TE€OMETPUYECKHX BEIMYUH B
IIPAKTUYECKUX CUTyaLUsX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KUIIACC
HaumeHoBaHue pasiena  KolIudecTso OCHOBHOE OcHOBHBIE BUIBI JCSATEIBHOCTA 00YYAIOIIUXCS
(Tembl) Kypca 4acoB COJIepKaHue
HartypanbHble uncia. 43

JIelicTBUS C HATypaJIbHbIMU
YU CIIAMU

JlecaTruHas cucreMa
cuucieHud. Psag
HaTypaJIbHBIX YHCEII.
Harypanbnsiit psa.
Yucio 0.
HarypanbHblie yncina
Ha KOOPAUHATHOM
IIPSIMOM.
CpaBHeHue,
OKpYTIJIEHUE
HaTypaJibHbIX
YHCe]l.
Apudmernueckue
JICUCTBUS C
HaTypaJIbHbIMU
yrcnamu. CBoMCTBa
HYJIS1 TIPU CJIOKEHUU
U YMHOXEHUU,
CBOMCTBA €IVMHUIIBI
IPU YMHOKCHUH.

Yurarth, 32alIUCHIBATH, CPABHUBATH HATYPAJILHBIC YHCIIA;
npenIaraTb 1 00CyK1aTh ClOCOo0bI YIIOPSJ0YMBAHNS YUCEN.
MN300paxkaTh KOOPAMHATHYIO IPSIMYI0, 0TMEYaTh YKCIIA
TOYKaMHU Ha KOOPAUHATHOU NMPSMOM, HAXOAUTb KOOPAUHATEI
TOYKH.

HccaenoBarh cBOMCTBA HATYpaabHOTO psaa, uncen 0 u 1 npu
CJIOKEHUU U YMHOXXEHUHU.

Hcnoab3oBaTh NPaBUIIO OKPYTJIEHUS HATYPAJIBbHBIX YMCET.
BeinoaHaTh apupmMeTHYecKre 1efCTBUS C

HATypaJbHBIMHU YHUCIAMHU, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAKEHHUI €O CKOOKaMU U 0€3 CKOOOK.

3anuchIBaTh NPOU3BEICHNE B BUJE CTEIICHH, YUTATh
CTEIIEHU, UCIO0JIb30BATh TEPMHHOJIOTMIO (OCHOBaHHUE,
MOKa3aTellb), BHIYUCJIAATH 3HAYEHUsI CTereHel. BpInoHATh
NPUKWAKY U OLEHKY 3HaY€HUN YUCIIOBBIX BbIPAXKEHUI,
npeIaratb ¥ NPUMeHSITh NPUEMBI IPOBEPKHU

BBIYUCJICHUI.
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Hcnoab3oBaTh NPH BBIYUCIEHUAX IEPEMECTUTENBHOE H
COUETATEIbHOE  CBOWCTBA  CJIOKEHUS W yMHOXCHHUS,
pacnpenenuTeabHOE CBOMCTBO YMHOKEHHUS; (DOPMYJTHPOBATH
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[lepemecTuTenpHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
1 YMHOXKEHUSI,
pacupeaeaIuTeIbHOe
CBOMCTBO
YMHOXCHUA.
Jenurenu n
KpaTHbBIC YUCIIA,
PAa3JI0KEHUE YHCIIa
Ha MHOKHUTEIIN.
Jlenenue c
octaTkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
Yucnosbie
BBIPKCHUS,
MOPSIAOK IEMCTBUM.
Penienne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBWJIa IpeoOpa30BaHus YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBaTh 4ucCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIMPOBATH 00001ICHUA U
BBIBO/IbI 110 PE3YJIbTaTaM IPOBEAEHHOTO UCCIIETOBAHMUS.
DopMyJHMPOBATH ONpPeIeJIeHUs JICIIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIE YKCIIA; (POPMYJIHUPOBATH U
NPUMEHATH NMPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHUCIIA HA ITPOCTHIE
MHOKUTEIN; HAXOAUTh OCTAaTKU OT JACJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUSA O
HATYpPAJIbHBIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPHL, CTPOUTH BBICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncrpynpoBath MaTeMaTH4YeCKHE MPEIT0KEHUS C
ITIOMOUIBIO CBA30K «HM», KUJIN», «ECIH. .., TO...». Pemiars
TEKCTOBbIE 33J1a4l apU(PMETHIECKUM CIIOCOOOM,
HCII0JIb30BATh 3AaBUCUMOCTH MEXY BEIIMUNHAMHU
(cKkOpoCTh, BpeMS, pACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD
U Ip.): aHAJTM3UPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepegopMyaUpPOBaTh YCIOBHE, H3BJEKATh HEOOXOIUMbIE
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JTAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTU MEXAY BEJIMUYMHAMU,
CTPOMTH JIOTUYECKYIO LIETIOUYKY PaCCyKICHHM.
MopenupoBaTth X0/ pelIeHUs 3aJa4ul ¢ IOMOIIbIO PUCYHKA,
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JICUCTBUS, HA
JIBIDKEHUE U

MTOKYTIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aIliCU PELIEHUH TEKCTOBBIX 3a/au.

KpurHyecku oneHMBaTh M0JTy4YEHHBIN pe3ynbTar,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIINOKH.

Pemarsp 3a1a4n ¢ momolipio nepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHSA apu(PMETUKU
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Harnsinnas reometpust.
JIuHUK HA TIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue narHbl
OTpE3Ka,
METPUUYECKHUE
€TUHUIIBI
W3MEpPEHUS JIJINHBL.

OKpY>KHOCTb U KpYT.

[IpakTnueckas
pabota
«Iloctpoenne y3opa
U3 OKPYKHOCTEN».
VYromn. [Ipsamoi,
OCTpBIA, TYIIOH U
Pa3BEPHYTHIN YIJIbI.
N3mepenue yrios.

Pacno3naBarth Ha yepTekax, pUCyHKAX, ONMCbIBATD,
WCIIOJIB3YsI TEPMUHOJIOTHIO, U H300Pa’kaTh C TOMOIIBIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, Y4,
yIOJI, JOMaHy10, OKPY>KHOCTb.

Pacno3HaBath, NPUBOAUTH NPUMePbI OOBEKTOB PEATBHOTO
MHUpa, UMEIOIUX POpMy H3yUYEHHBIX (QPUTYpP, OLIEHMBATH UX
JIMHEWHBIEC PA3MEDPBL.

Hcnoab30BaTh JINHEWKY U TPAHCIIOPTUP KaK HHCTPYMEHTBI
JUISL TIOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYUHY YIJIa; CTPOMTH OTPE30K 3alaHHOM JJIMHBI, YIOJl,
3aIaHHOM BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIE
OTPE3KU, CTPOUTH OKPY>KHOCTB 3aJaHHOTO pajuyca.
N3006paxath KOH(pUTypallud TEOMETPUYECKUX (UTYp U3
OTPE3KOB, OKPY>KHOCTEH, UX YACTEH HA HEJIMHOBAHHOMW U
KJIeT4aToi Oymare; npeajiararb, ONUChIBATH U

00cyK1aTh Croco0bl, AJITOPUTMBI ITOCTPOEHUS.
Pacno3naBath u M300paxaTh HA HEJIMHOBAHHOW U
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[IpakTnueckas
pabota
«ITocTpoenne

YTJIOB

KJIeT4aTod Oymare MpsMOM, OCTpPBIA, TYMNOM, pa3BEPHYTHIN
yIJIbl; CPABHUBATH YTJIBL.

Bb14ucjasaTs JUIMHBI OTPE3KOB, JOMaHbIX.

IloHnMAaTh M MCIOJIb30BATh NIPU PelIeHUN 32124
3aBHCMMOCTH MEXIY €IMHUIIAMH METPUUECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IMHNALIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHPUTYypaLMK, UCTIOIb3YS
U(pPOBBIE peCypChbl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [IpaBuibHbIE
Y HEeTIPaBHJIbHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHnue qpo0eii.
Cnoxenue u
BBEIYMTAHKE
0OBIKHOBEHHBIX
npobeii. CMenanHast
poOb. YMHOXKEHUE
U JICTICHHE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpPaTHBIC
npobu. Pemenue
TEKCTOBBIX 3ajad,

MopeanpoBarthb B rpaduueckoil, mpeaAmMeTHOU popme, ¢
MOMOUIbIO KOMIIBIOTEPA MOHATHS U CBOMCTBA, CBSI3aHHBIE

C 0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiaratb, OOOCHOBBIBATHL M 00CYXKIAaTb CIOCOOBI
yHOpAI0YMBaHUs APOOEi.

N306paxkath OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPJUHATHOM MPAMOM; MCIMOJAb30BATH KOOPANHATHYIO
PSAMYIO JJIsI CPAaBHEHUSI IPOOEH.

®opMyJIMPOBATH, 3aIMCHIBATH € OMOIIbI) 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO ApOOU AJIs COKpAIEHUS APOOEH 1 MPUBEIACHHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIaHHYO APOOH B BUIE HEMPABIIBHON
Y BBIJICJISTD LIENIYIO YaCTh YHCIIa U3 HEMPABUIBHOU JIPOOH.
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coJiepKaIux Jpoou.
OCHOBHBIE

BoInoJHATH apupMeTHYecKue A1eCTBUA C
OOBIKHOBEHHBIMH JIpO0SIMU; PUMEHSATH CBOICTBA
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3a71a4M Ha ApoOHu.
[Ipumenenue OykB
JUTSI 3aITUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEITOKECHUN

apu(PMETHICCKUX TCUCTBUM JIJIs1 pAllOHATN3AINH
BBIYMCJICHUH.

BbINOJHATH NPUKUAKY M OLEHKY PE3yJbTaTa BbIUYKMCIICHU;
npeaIaraTb 1 NPUMEHSTh NPUEMbI IPOBEPKHU BHIYUCIICHUIA.
IIpoBoauTh MccjieI0BaHUsI CBOMCTB ApoOeH, omupasch Ha
YUCJIOBBIC DJKCIIEPUMEHTHI (B TOM UYHCIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHKS BBICKA3bIBAHUM.

Pemars TekcTOBBIE 3a/1auu, COCprKaIUE TPOOHBIC TaHHbBIC, U
3aJlauM Ha HAXOXKACHUE YaCTH LIEJIOTO U LEJIOTO I10 €ro 4acTu;
BBIAIBJISITh UX CXOJACTBA U PA3JIMYHUS.

MopenupoBaTh X0/ PEUICHUA 33/1a4H C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparb, OLEHUBATDH PA3JTUYHbBIC PEILICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a7a4.

Kpurnyecku oueHUBAThH MOJYUYCHHBIN
pe3yJIbTaT, OCYIIECTBIATh CAMOKOHTPOJIb,
ITPOBEPSS OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOMTh OIMOKN. 3HAKOMUTHCH C HCTOPHEN
pa3BUTHS apUPMETUKU
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Harnsinnas reometpust.
MHOroyroJibHUKH

10

MHOTOyTONBHUKH.
YeTpIpEXyTONBbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnucbIBaTh, HCNOJIb3YSl TEPMHHOJIOTHIO, H300PAKATH C
MTOMOIIBIO YEPTEKHBIX HTHCTPYMEHTOB U OT PYKH,
MOJCIIUPOBAThH U3 OyMaru MHOTOYTOJIbLHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATHLHOTO0 MUPA, UMEIOIIUX
¢bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaIpaTa,
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pabota
«ITocTpoenne
NpAMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOPOHAMH Ha
HEJIMHOBAHHOU
Oymare».
TpeyronbHUK.
[Inomane u
IEpUMETP
IIPSMOYTOJIbHUKA
U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJIbHUKOB,
€JIMHUIIbI
VU3MEpEHUS
TLJTOIIA/IH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYroJIbHUKA, OLEHMBATh WX JIMHECHHBIE Pa3MEpHI.
BbIuncasiTh: nepuMeETp TPEYTroJIbHUKA, TPSAMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TIOIIAb MPSIMOYTOJIbHUKA, KBaJpaTa.
HN300paxkaThb OCTPOYTOJIbHBIC, IPSIMOYTOJIbHBIE U
TYIIOYTOJIbHBIE TPEYTOJbHUKH.

CTpouTh Ha HEIMHOBAHHOM M KJIeT4aTOW Oymare KBajpaT u
MPSMOYTOJBHUK C 33JJaHHBIMU JJIMHAMHU CTOPOH.
HccaenoBath CBOMCTBA NPSIMOYTOJIbHUKA, KBAApaTa MyTEM
AKCIIEPUMEHTA, HAOIIOICHHS, U3BMEPEHUS, MOJICIIMPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJlpara v MpsIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTu4ecKue NMPeaJioKeHus1 C
MIOMOIIIBIO CBSI30K «HEKOTOPBINY, «J11000i». PacnosnaBatb
VICTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPHI U KOHTPIIPUMEDPHI.

I/ICCJ]CI[OBaTL 3aBUCHMOCTD ILIOIIaAN KBaJgpaTa OT AJIMHBI €T0

CTOPOHBL.

Hcnonb30oBaTh ¢CBOMCTBA KBAPATHOM CETKH IS TIOCTPOECHUS

¢uryp; pazduBaTh pIMOYTrOJbHUK Ha KBAJAPAaTHhI,
TPEYTrOJIbHUKH; COCTABJATH QUTYPHI U3 KBaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOAUTH UX IUIOLIAb, pa30UBaTh
(Gurypsl Ha NPSMOYTOJIBHUKHU U KBaJIPaThl U HAXOJIUTh UX
IJIOIIAb.

BeipaxkaTh BEIMUKHY IUIOMIAAN B PA3JIMYHBIX €JUHUALIAX
U3MEPEHUSI METPUYECKOM CHUCTEMBI MEP, MOHMMATh H
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HCIIOJIB30BaATh 3aBHCHMOCTH MCXKAY MCTPHUUYCCKHUMU
CAMHUIaMHU U3MCPCHUA ITJIOIIAaH.
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3HAKOMUTBCH € NpUMepPaMH MNPUMEHEHUsl IUIONIAAU U
MEpUMETPa B MPAKTUYECKUX CUTyalusix. Pemars 3agaum u3
peanbHOM KU3HH, MPeAJaraTb M 00CY:KIaTh Pa3/iMYHbIE
cnoco0bl pelieHus 3a1a4
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JlecsaTuunbie ApoOU

38

JlecsaTruHas 3aluCh
TpOoOeii.
CpaBHeHue
JECATUYHBIX
npobeit. JlelicTBus
C IECSITUYHBIMU
IpOoOsSMHU.
Okpyrienue
TECATUIHBIX
TpOoOei.

Pemenne TekcTOBBIX
3a/1a4, COJIePKaIINuX
npoOu. OCHOBHBIE
3a/1auu Ha ApooH

IIpencraBisATh 1eCATUYHYIO IpOOb B BHI€ OOBIKHOBEHHOM,
YUTATH U 3ANMNCHIBATH, CPABHUBATH JIECATUYHBIC JIPOOU,
npemyiaratb, O0OCHOBBIBATH M O00CYKAATh CHOCOOBI
YIOPSAOYUBAHUS AECITUUHBIX IPOOEH.

N3006paxkaTth aecsaTUUHbIC APOOU TOUKAMU HA KOOPJIMHATHON
MIPSAMOM.

BbISIBJASTH CX0ACTBA U PA3JIMYHS NIPAaBUIT apU(PMETHIECKUX
JNEUCTBUA C HATypaJbHbIMU YHCIAMU U JAECATUYHBIMU
TpoOsSIMU, OOBICHSATH UX.

BoimoaHsaTh apupmeTniyecKkue ASMCTBUS C AECITUYHBIMU
Ipo0siIMH; BBIMOJHATH NPUKHIKY M OLEHKY pe3yibTara
BBIUHCIICHUN.

I[IpumeHsATH cBOMCTBA apuPMETUUECKUX ICUCTBUM [IJIs1
pauMoOHAIN3alU BBIUYNCICHUN.

IIpuMeHsATh NPABUWIO OKPYIJIEHHS JIECITUUHBIX IPOOEH.
IIpoBoauTH HCCIEI0BAHUS CBONCTB JECATUUHBIX

npo0Oel, onmupasich Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBIO KOMIIBIOTEPA), BBIABUIaTh THIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBAHUS O
JIpOo0siX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHMS 1 OTPULIAHUS BbICKA3bIBAaHHIA.
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Pemath TeKCTOBBIE 337a4UH, COACpKAIINE APOOHBIE TaHHBIC, U

Ha HAaXO0>KJICHUE YaCTH LEJIO0r0 U LEIO0ro IO €T0 YacTH;
BBISIBJIATH UX CXOJACTBA U Pa3jIH4Msl.

MoaeaupoBarh X0/ PEIICHUS 3aa4M C IOMOLIBIO PUCYHKA,
cxembl, TaOnuibl. IlpuBOAMTHL, pa3doMpaTb, OLEHUBATH
pa3JIMYHbIE PEUICHUS, 3alMCU PELICHUM TEKCTOBBIX 3adad.
OnepupoBath 1poOHBIMU YHCJIAMU B PEAIbHBIX KU3HEHHBIX
CUTyalUsX.

Kpurudecku oueHMBATH MOJYYEHHBIN

PE3yJIbTaT, OCYIIECTBIATh CAMOKOHTPOJIb,

IIPOBEPSAA OTBET HA COOTBETCTBUE YCIIOBHIO,

HaXOJUTh OMHOKU. 3HAKOMHUTHCS ¢ UCTOPHEH

pa3BUTHS apuPMETHKU
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Harnsinnas reometpust.
Tena u purypsl
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxkenue
MHOTOTPAHHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TEIl.
[IpstMOyTOJIBHBIM
MapajulesIeunes,
Ky0. Pa3BépTku
Ky0a u
napasuiesIenunea.
[IpakTrueckas
pabora «Pa3BépTka
Ky0a». O0BEM KyOa,

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKal0leM
MHpe MPSIMOYTOJIbHBIN Mapaienenunes, Kyo,
MHOTOTPAaHHHUKH, ONMUCHIBATH, HCMO0JIb3Ysl TEPMUHOJIOTHIO,
OlleHMBATh JIMHEHHBIC pa3MEpPHI.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATHHOIO0 MUPA, UMEIOIIUX
dbopMy MHOTOTpaHHHKA, TPSIMOYTOJIBLHOTO Napaljie/IeuIe1a,
KyOa.

N3o00paxkaTh Ky0 Ha KieTuaToi Oymare. McciaenoBarn
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO TIapaJlIe/IeUIIe A,
MHOTOIPaHHUKOB, UCTIOJIB3Yys Mojienu. Pacno3naBath n
u300paxkaTh pa3BEPTKHU KyOa U Mapaiesenunesaa.
MoaenupoBath Ky0 U napajieienune]; u3 Oymaru u
MPOYHNX MATEPUAIIOB, O0BACHATH CIIOCO0 MOJEITUPOBAHUA.

IPSAMOYTOJIBHOTO
napasuiesienunena

Haxoaurh n3MepeHus, BBIYUCAATH IUI0IIAb [IOBEPXHOCTH;
00BEM Ky0a, MpsSMOYTOJILHOTO MapaljIeNIeUIEAa;
HCCJIeN0BATH 3aBUCUMOCTL 00bEMa Ky0a OT JUIMHBI €70
peOpa, BBIABUTaTh H 000CHOBBIBATH THIIOTE3Y.
Ha0uaroaath 1 NpOBOAUTH AHAJIOTHH MEXAY MOHATUIMHU
oniaaM U 00bEMa, NepuMeTpa U Miouaad NOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
MHOTOTPaHHHUKAX, IPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3bIBAHUA U OTPULIAHUSI BBICKA3bIBAHUMN.
Pemiare 3aga4u U3 peanbHOU KU3HU
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[ToBTOpEHME 1 0000IICHNE

10

IToBTOpEHHE
OCHOBHBIX ITOHATHH

¥ METOJIOB Kypca

5 kitacca, 0000IIEHHE
3HaHUU

BbluncasiTb  3HAaYEHHS ~ BBIPAXKCHUM, COZEepKaIIUX
HaTypalibHbIE YKCia, OOBIKHOBEHHBIE U ACCATUYHBIC APOOH,
BBITIOJTHATH MMPE0OpPa30BAHMS YHCETT.

Bri0upaTh criocod cpaBHEHUS YUCEI, BBIYUCICHUH,
NPUMEHSITh CBOMCTBA apu(METUICCKUX JIEHCTBUI

JUTSL pallMOHAIU3allA BEIYMCIICHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemiare 3agaum U3 peaJbHOM KU3HHA, NPUMEHATH
MaTreMaTH4YecKue 3HAHUS JJIs1 PEIICHUS 3a7a4 U3 IPYrux
y4eOHBIX MPEMETOB.

Pemate 3agauu pasHbIMH CIOCO0aMH, CPAaBHUBATH
CIOCO0BI pEIICHUS 3a/1a4, BBIOUPATHh PALMOHAJIbHBbII
CIocoo

OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOI'PAMME
6 KJIACC
HaumeHoBaHue pasiena  KoaudecTBo OCHOBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YUYaIOLINXCS
(Tembl) Kypca 4acoB COJZIEpKaHUE
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HatypanbHble uncna

30

Apudmernueckue
JICUCTBHS C
MHOTO3HAYHBIMU
HATypaJIbHBIMU
yuciamu. YucioBbie
BBIPAKCHHS,
MOPSAJIOK ICUCTBUH,
HCITIOJIb30BAHUE
cko0ok. OKpyrieHue
HATypaJbHBIX YUCE.
Jenurenu u
KpaTHBIC YNCIa;
HanOOIbIINI OOIHI
JEUTEIb U
HauMEHbIIIee 0011Iee
KpaTHOeE.
JlenmuMoCTh CyMMBI
U TIPOU3BEACHHUS.
Jlenenue c
OCTaTKOM.

Pemenne TekcToBBIX
3aj1a4

BeinoaHATHL apudpMeTnyecKkue JeMCTBUA ¢ MHOTO3HAYHBIMU
HATypaJbHBIMHU YHACIAMU, HAXOAUTh 3HAYEHMS YHCIIOBBIX
BBIPQXEHHI cO CKOOKaMH U 6€3 CKOOOK; BBIYUCIATH
3HAYEHUsI BBIPAXKEHU, COAEPKAIUX CTEIIECHH.

BbINOJHATE NPUKHAKY H OLEHKY 3HAYEHUI YHCIIOBBIX
BBIPAKCHU, IPUMEHATHh NPUEMBI IPOBEPKHU pPE3ybTaTa.
Hcnoab3oBaTh NpH BHIYUCIEHUAX [IEPEMECTUTEILHOE U
COUYETaTEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUS,
pacupenenuTeIbHOE CBOUCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIOKEHUs1, CBOMCTBA apU(PMETUYECKUX JTCUCTBUM.
HccaenoBath 4nciIOBbIE 3aKOHOMEPHOCTHU, IPOBOJIUTH
YHUCJIOBBIE DKCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATH
THIOTE3bI.

@®opmMyMpPOBaTh ONpeeJeHUs1 JICIUTENs] W KpPaTHOTO,
HanOOIBIIEr0 OOIIEr0 JEIUTEIS M HAaUMEHBIIEro OOIIEro
KpPaTHOT0, IPOCTOT0 U COCTABHOT'O YHCEIT; UCIIOJIB30BATh 3TH
NOHATHUS IPU PELICHUU 3a]1a4.

IIpuMeHATH aArOPUTMBbI BBIYUCIECHUS HAUOOIBIIET0 OOLIEr0
JeJIUTENs] ¥ HauMEHBIIET0 OOIIero KpaTHOrO JBYX YHCET,
AJITOPUTM Pa3JIOKEHUS YHCIIa HA IPOCTHIE MHOKUTEIH.

HccnenoBath yciaoBus AeIUMOCTA Ha 4 U 6.
HccaenoBatb, 00cyx1aTh, GOpMYyIMpPOBATH U

36




000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YHUCEIl, ABYX HEYETHBIX YUCIIC, YETHOTO U

HEYETHOTO YHCElL.

HccnenoBath cBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHUS
YHCell.

IIpuBoauTHL MpUMepPHI YKCEN C 33JaHHBIMH CBOMCTBAMH,
Pacno3HaBaTh BepHble M HeBepPHbIEe YTBEPXKIEHUS O
CBOMCTBAX YUCEI, ONMPOBEPraTh HEBEPHBIC YyTBEPKACHUS C
OMOUIbIO KOHTPIPUMEPOB.

KoHcTpyupoBaTth MaTeMaTH4eCKHe NMPeAJI0KeHHSA C
MTOMOIIIBIO CBSI30K «H», KUJIN», KECIH. .., TO...». PemiaTs
TEKCTOBBIE 3a/1a4M, BKJIIOYAIOIINE OHATUS JEIUMOCTH,
apu(pMETUYECKUM CIOCOOOM, HCMOJIB30BATH Iepedop
BCEX BO3MOYKHBIX BapUAHTOB.

MopenupoBaTh X0/ pelIeHus 3aa491 ¢ TTIOMOIIbIO PUCYHKA,
CXEMBI, TAOJINIIBL.

I[IpuBoanTh, pa3éupatb, OLEHNBATH PA3JIMYHbIC PELICHMUS,
3aIMCH PEIICHUH TEeKCTOBBIX 3aj1ad.

Kpurnvecku oneHMBATh MOJyYEHHBIN pe3yJIbTaT, HAXOAUTh
OLIMOKH, OCYIIECTBIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIIOBUIO
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HaI‘JIHI[HaSI reoMcCTpu-A.
HpHMLIe Ha IINTOCKOCTH

[leprieH UKy ISIpHBIE
MpsIMBIE.
[TapannenbHbIe
MpsIMBIE.
Paccrostnue mexay

Pacno3naBarp Ha 4CPpTCKAX, PUCYHKAX CIy4dYald B3aHMMHOI'O

PAaCIIOJIOKCHUA ABYX IIPAMBIX.

I/IsoﬁpamaTb C IOMOIIIbIO ‘lepTé)KHLIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOMU M KJIETYATOM 6YMaF€ ABC IMICPCCCKAOIINCCA
MPAMBIC, IBC IMApPAJJICIIbHBIC IIPAMBIC, CTPOUTD IIPSAMYTO,

JIBYMSI TOYKaMH, OT
TOYKH JI0 IPSIMOM,
JUTMHA MapuipyTta Ha
KBaJpPaTHOM CETKE

NEPHEHANKYISIPHYIO JaHHOM.
IIpuBoguTh npuMepbI NapauIeIbHOCTH
NEPIEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYI'OJIbHUKAX IEPIECHIUKYIJISIPHBIEC U
napasuiesibHble CTOpOHBL. M300pakaTh MHOTOYTOJIBHUKH C
MapajuleIbHbIMU, NEPIEHANKYIIPHBIMUA CTOPOHAMM.
Haxoaurhb paccTosiHAE MEXAY ABYMs TOYKAMU, OT TOUYKH
JI0 TIPSIMOM, JUIMHY ITyTH Ha KBaIpaTHOM CETKE, B TOM
YHClie UCTIOb3Ys HU(PPOBBIE PECYPChI
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pobu

32

OObIKHOBEHHAS
Jpo0Ob, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaIIeHue apooei.
CpaBHeHue u
YIOPSTOYHBAHUE
JPOOCH.
Jlecsatuunbie qpoou
1 MeTpUUecKas
CHUCTEMA MED.
Apudmernueckue
JICUCTBUS C
OOBIKHOBEHHBIMHU

U IECATUIHBIMHU
JTPOOSIMHU.
OTHoO1ICHHE.
JleneHue B JaHHOM

CpaBHMBATBH M YNOPAJA0YMBATH JIpOoOH, BHIOMPATH CIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUYHBIX, MCIIO0Jb30BATH
IKBHBAJIEHTHBIE MPeACTABJEHUs TPOOHBIX YUCEN MTPU UX
CpaBHEHUH, IPH BhIUUCICHUSIX. MCIOIB30BATH JIECSTUUHBIC
JpoOu Mpu NMpeoOpa30BaHUU BETUYUH B METPUUECKOMN
CUCTEME MED.

BoinoiHaTh apudpMeTnyecKkue 1eMCTBUA C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMU. BhIuucasaTh
3HAYEHUS BBIPAXKEHUH, COJEPKAIUX OOBIKHOBEHHBIEC U
JECATUYHBIEC TPOOH, BHITIOIHATH ITpeoOpa3oBaHus IpooeH,
BbIOMPATH CNOCO0, NPUMEHSATH CBOICTBA

apuMEeTHICCKUX JCHCTBUM IS pallMOHATIM3AIlIN
BBIYHCIICHUU.

CocTaBJigaThb OTHOILICHUS U Imponopurn, HAXOAUTb OTHOILICHHC
BCJIMYHUH, OCJIUTDb BCJIMYHNHY B IaHHOM
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OTHOIIICHUH.
Macra0,
MIPOTIOPLHSL.
[lonsitue

MIPOILICHTA.
Breraucnenue
MPOLIEHTA OT
BCJIMYUHBI U
BEJIMYHMHEI 110 €€
MPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, CoACpKaIIUX
JIpOOU ¥ POLEHTHI.
IIpakTnueckas
pabota «OTHOIIICHHE
JUTMHBI OKPY>KHOCTH
K €€ quaMeTpy»

OTHOIICHHH.

Haxoautsb IKCIICEPUMECHTAJIbHBIM HYTéM OTHOIICHHUC IJIMHBI

OKPYXHOCTH K €€ I1UaMeTpy.
HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEIUYHH,

HAaX0OAHUThb Macmrab IIJIaHa, KapThbl 1 BEIYUCIIATE PACCTOAHUA,

UCIOJB3Ys MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yHOTPeOISITH 00OPOTHI PEUH CO CIIOBOM «IIPOIEHT.
BoipakaTh npoueHThI B Ipo0sAX U ApoOH B MPOIEHTAX,
OTHOIIICHHE IBYX BEJIMUYMH B IPOILICHTaX. BbIYMCIATH
MIPOIIEHT OT YKCJIA U YUCJIO MO €ro NpoueHty. OKpyrifarb
JpoOU U MPOLEHTHI, HAXOIUTh MPUOJIMKEHUS YU CET.
Pemars 3agaum Ha 4yacTH, IPOLIEHTHI, IPOMOPLIMK, HA
HaxoJIeHue ApoOu (TIPOLIEHTA) OT BEJIMUUHBI U BEJIMUUHBI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeJINUMHA OT Apyrou. Il puBoauTs,
pa3douparthb, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3aMMHCU
pEIICHUI TEKCTOBBIX 3aa4.

N3BaexkaTs nHGOpMALUIO 13 TAOJIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

ONnpCaCIIATh HauOoJIbIIIeE U HAaNMEHBIIIEE M3
MMpCACTAaBJICHHBIX JaHHBIX
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Harnsinnas reometpust.

OceBas cUMMETpHS.

Pacno3HaBaTh Ha yepTekax U M300pAKEHUAX, H300pPakKaTh

CummMmerpust I{enTpanbHas OT pYyKd, CTPOMTB C IOMOLIbI0O HHCTPYMEHTOB (Urypy
CUMMETpHUSL. (0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
[Toctpoenue OKpY>KHOCTb), CHMMETPUYHYIO TaHHOM OTHOCUTEIBHO
CUMMCTPUYHBIX HpHMOﬁ, TOYKMU.

Guryp. HaxoauTh NpUMepPbl CHMMETPHH B OKPYKAIOLIEM MUPE.
Hp6aKTquCKa’I MopeaunpoBarhb u3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
abota .

pO 0 OTHOCHUTEJBHO NPSIMOM; KOHCTPYMPOBATh F'€OMETPUIECKUE
«OceBas o

KOH(UTrypaluu, UCIoIb3ysl CBOMCTBO CUMMETPHH, B TOM
CUMMETPUS.

YHCJIe C TOMOIIBIO0 HU(POBBIX PECYPCOB.
CummMmerpust B .

HccaenoBath cBOMCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHBIE
MPOCTPAHCTBE

C CUMMETpPHEH, UCTIOJIB3YS SKCIIEPUMEHT, HaOJII0ICHUE,
MOJETUPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETPpUU QUTYp
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BripaxeHnus ¢ OykBamu

[Ipumenenue OykB

Hcnoan3oBarnb 6yKBbI I 0003HaYCHUSA YUCCII, IIPU 3allUCHU
MaTEMaTH4YCCKHUX YTBep)KI[CHI/If/’I, COCTaBJIATDH 6YKB6HHBIC

JUIS 3aIIUCH
MATEMATHUCCKIX BBIPAKEHUS 110 YCIOBUIO 3aa4H.
BBIpa)KeHI/Iﬁ u I/ICCJIeIlOBaTb HCCIIOKHBIC YHUCJIOBBIC 3dKOHOMCPHOCTH,
IIPEUI0KEHUM. UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.
bykBeHHbIC BbIuucJsATh YMCI0BOE 3HaYE€HNE OYKBEHHOTO BBIPAYKEHHUS
BBIPKCHIA U TIPHY 33/IaHHBIX 3HAYEHHAX OYKB.
YUCJIOBBIE
3anuceiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIAIN
ITOJCTAaHOBKH.
5 MPSAMOYTOJIbHUKA, KBaApaTa; JJIMHBI OKPYKHOCTH, TJIOIIAIN
KBEHHBIE
y KpYra; BbIIOJIHATH BHIYHCJIEHHS 110 3TUM (OPMYIIaM.
ABEHCTBA
p ’ CocraBiastb popmMyJibl, BEIPAKAOIIUME 3aBUCUMOCTH MEXKTY
HaxO0XJICHUE
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1IE€HA,
HEU3BECTHOIO .
KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM
KOMIIOHEHTA.
paOoThI; BBIMOJIHATH BBIYUCIIEHHUS IO 3TUM (opMyJiaM.
DopMyJIbI

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTO
JIeNUCTBUS

42




Harnsinnas reometpust.
@urypsl Ha IIIOCKOCTH

14

YeThIpEXYTOJIbHUK,
MIPUMEPHI

YETBIPEXYTOJIbHUKOB.

[IpAMOYTOJIbHUK,
KBaJpar: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHaneH.
N3mepeHne yrios.
Bunaer
TPEYTOJIBHUKOB.
[lepumerp
MHOI'OYT'OJIbHUKA.
[Inomans ¢purypsl.
dopMyIbl
IIepuMeTpa 1
IO/
IIPSAMOYTOJIBHUKA.
[Tpubnuxénnoe
U3MEPEHUE TIIOIIAN
duryp.
[TpakTueckas

M300paxkaTh HAa HEJIMHOBAHHOMW U KJIETYaTOW Oymare

C UCIIOJIb30BAaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJBHUKY C 3aJaHHBIMU CBOMCTBAMU: C
NapasuieNIbHbIMU, NEPICHANKYISIPHBIMU, PABHBIMU
CTOPOHAMM, NPSIMBIMU yTJIAMH H JIp.,

paBHOOEeIpeHHbIN TpeyroiabHuk. IlpeanaaraTs u

00cyk1aTh croco0bl, AJITOPUTMBI ITOCTPOCHUS.
HccnenoBarth, UCIONB3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJIEJIMPOBaHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBaJApaTa,
pa30uBaTh Ha TpeyroibHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C IIOMOIIIbIO KOHTPIIPUMEPOB YTBEPKICHUA

O MNPSMOYTOJBHUKE, KBaApaTe, PACMO3HABATH BEpPHBIE U
HEBEPHBIEC YTBEPKICHHUS.

HN3MepATH ¥ CTPOUTH C ITIOMOIIBIO TPAHCTIOPTUPA YTJIBI, B
TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHMBATH YTJIbI;
pPacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE

yriibl. Pacno3zHaBaTh, M300paskaTb OCTPOYTOJIbHBIN,
MPSIMOYTOJIBHBIN, TYTIOYTOJIbHBIN, PABHOOCIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

Bopruncasite nepuMeTp MHOTOYTOJIbHUKA, TIJI0IIA1b
MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «I[Lmomaas
KpyTa»

Ha pPaBHBIC (I)I/Il"ypbl, HCIIOJIB30BATh MCTPUYCCKUC CAWMHUIIBI

U3MEPEHUS UTMHBI U TTOILAH.
HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH 1
IUIOLIAEH Ha KiIeT4yaToil Oymare, MpuOIMKEHHOE U3MEpPEHNE
JUIMHBI OKPY’KHOCTH, TUIOLIaIU Kpyra

[lonoxuTenbHbIE U

OTpHULOATCIBHBIC YHUCJId

40

Llenpie yucna.
Monayne yucina,
reoMeTpUYeCcKast
MHTEPHpPETALNS
MoayJist. YuciaoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIE U
OTpHILIATEIIbHBIE
yucna. CpaBHEHHE
TTOJIOXKUTEIBHBIX U
OTPUIATEIIbHBIX
YyHCel.
Apudmernueckre
JICUCTBUS C
MOJIOKUTEIbHBIMU
1 OTPULIATEILHBIMU
YHCJIaMHU.

PenieHne TeKCTOBBIX
3a7a4

IIpuBoaAMTH MPUMEPbI HUCIIOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIIBHBIX U OTpULIATENbHBIX uncen. M3o00pakars
LIEJIBIE YHMCIIA, TI0JIOKUTEIIbHBIE U OTPULIATEIILHBIC YUCIIA
TOYKaMH Ha YUCJIOBOM MPSAMOM, MCIOJIb30BATh YUCIOBYIO
pAMYIO Ui cpaBHEeHUs ynceln. [IpuMeHaTs npaBuia
CpPaBHEHUs, YIOPAAOYMBATH 1EJIbIC YUCIIA; HAXOAUThH
MOJTyJIb YUCIIA.

DopMyJUPOBATH MPABUJIA BBIUYNCIICHUS C
MIOJIOKUTEIIbHBIMU U OTPULIATEIBHBIMU YUCIIAMH, HAXOAUTh
3HAYEHUS YUCIIOBBIX BBIPAXKECHUH, COACPKAIUX JECUCTBUS C
MOJIOKUTEIIBHBIMU U OTPULIATEILHBIMH YU CJIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS IS
npeoOpa3oBaHUsi CYMM U IPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[IpssmoyrosibHas
CUCTEMa KOOpIUHAT
Ha MJIOCKOCTH.
Koopannatel Toukn
Ha TJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuateie u
KPYTOBBIC
JMarpaMMpl.
[IpakTrueckas
pabora
«ITocTpoeHue
Tarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepIKaIINX
JIaHHbIE,
MPEACTAaBICHHBIE B
TabnIuIax 1 Ha
JTuarpaMmax

OO0BACHATH U HIIIOCTPUPOBATH MOHATHE IIPIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOIb30BaTh
TEPMHHOJIOTHIO; CTPOMTH HA KOOPJAWHATHOU INTIOCKOCTH
TOYKH U (PUTYPBHI TIO 3aIaHHBIM KOOpIUHATAM, HAXOAUTH
KOOPJMHATHI TOYEK.

YuraTth CTOJOYATHIE W KPYIrOBBIE JUArpaMMBbL;
MHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOJIOUYATHIE
nuarpammel. Ucnosib3oBaTh HHGOpPMALIHIO,

IMpCaACTAaBJICHHYIO B Ta6JII/IHaX, Ha JuarpaMmax Ijisi pCuiCHuA
TCKCTOBBIX 3a1a4 U 3aJa4 U3 peaanoﬁ KHN3HHU
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Harnsinnas reometpust.
@urypsl B IPOCTPAHCTBE

[IpssMOYTOJIBHBIN
napajuleJenumne],
KyO, Ipu3Ma,
nupaMua, KOHyC,
HWIMHID, 1Iap U
cepa.
N3o0paxkenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nupamMuay, Npu3My, HUJIAHIP, KOHYC, IIap, H300pakaTh X
OT PYKH, MOAEJTHPOBATH U3 OyMaru, IIacTUIIMHA, IPOBOJIOKHU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIHX (HOPMBI HA3BAaHHBIX TEI.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb,
OCHOBAHME, BBICOTA, PAAUYC U JUaMETp, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
UUJIMHAPA U KOHYcCA.
[Ipaktuueckas paborta
«Co3magne Mouesen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 00BEMA;
CIMHUIIBI U3MEPEHUS
o0béma. O0BEM
MPSIMOYTOJIBHOTO
napajiesienunena,
Ky0a, popMyIibl
o0BnéMa

H3yuartp, UCIIONIb3YS SKCIIEPUMEHT, HAOI0ICHIE, U3MEPEHUE,
MOJEJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISIBJIATH CXOACTBA M PA3JIHYMA:
MEKly TUPaMUION ¥ IPU3MOW; MEXAY LIWIHNHAPOM, KOHYCOM
Y IIapOM.

Pacno3naBartp pa3BEépTKu Napasuienenunena, Kyoa, mpusMsl,
MAPaMUJIBI, KOHYCa, LWIMHAPA; KOHCTPYHUPOBATh IaHHBIE
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJEIIH.

Co3naBath MogeJM IPOCTPAHCTBEHHBIX (Guryp (U3 Oymarw,
IPOBOJIOKH, TUTACTUIIMHA U JIp.)

N3MepsATH HA MOJeJISIX: TTTUHBI PEOEP MHOTOIPaHHUKOB,
JMaMeTp IIapa.

BoiBoauth hopmyary o0bEMa IPSIMOYTOIEHOTO
napasuieJIenuneaa.

Boruunciasars no gpopmysaMm: 00bEM NPSIMOYTOABHOTO
napajuienenunena, Kyoa; ucrojb30BaTh €AMHULIBI U3MEPEHUS

00bEMa; BBIYUCIATH 0O0BEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
napasuiesIeUIe/0B; pelaTh 3aa4u ¢ peaibHbIMU JIAHHBIMU
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[ToBTOpEeHue, 006001IEH E,

20

Bob1uncasiTh 3HaYCHUS BBIPAXKEHUN, COJACPKAIINX

[ToBTOpEHUE
CHCTCMAaTH3alusA p . HATypaJbHbIE, LIEJIbIC, TOJI0KUTEIBHBIE U OTPULIATEIIBHBIC
OCHOBHBIX IIOHATUI U
4yucia, OOBIKHOBEHHBIE U IECATUYHBIE APOOU, BBITIOJIHSIThH
METOJ/I0B KYpcoB 5 1 6 .
npeoOpa30BaHus YUCENT U BbIPAKCHUI.
KJIacCOB, 0000IIeHHE B 6 .
U CHCTEMATH3AIMS bpIOMpaTh cnocg CpPaBHEHHS YHCEl, BblqncileHHHv,
— NPUMEHSATh CBOMCTBA apu(METHUUYECKUX JIEUCTBUU
JUISL paMOHAIN3alMU BEIYUCIIEHUN.
Pemiateb 3aga4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMS Ul PELICHUs 3a1a4 U3 APYTrux
IIPEIMETOB.
Pemars 3agaum pasHbIMH cHOCO0aMH, CPABHUBATh,
BbBIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.
OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX JEHCTBHU U
CaMOIIPOBEPKY pPe3yJIbTaTa BBIYUCICHUN
OBLIEE KOJIMYECTBO 170
YACOB I10
[TPOITPAMME
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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJJHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIIEro 00pa3oBaHUs:
OHa o0ecreynBaeT M3y4YeHUEe APYTUX MUCIUILIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOMMO IJIs MPOAOLKEHN 00pa30BaHus U B
MOBCEAHEBHON Xu3HMU. PaszButHe y oOydarommxcs HAy4YHBIX MPEICTAaBIECHUH O
MPOUCXOXKJIEHUH U CYIIHOCTH alreOpandeckux aOCTpakiui, crnoco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBJICHHMM U TPOIIECCOB B NPUPOJE U OOIIECTBE, POJH
MaTEMaTHYECKOTO MOJICITMPOBAHNS B HAyYHOM IO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
ajanTaiyy B COBpeMeHHOM IudpoBoM obIiecTBe. M3ydenue anreOpbl oOecrieynBaeT
pa3BuUTHE yMEHUS HaOII0IaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEUCTBUS W BBIBOJBI, (OpMYyIHpOBaTh YTBepxKAeHUs. OCBOEHHE Kypca anreOpsl
o0ecreunBaeT pa3BUTHUE JIOTHYECKOTO MBIIUICHUS OOYyYaroluuXcsi: OHU HCIOJb3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIC pACCYXACHHUSA, OOOOIMEHHEe W KOHKPETH3AIUIO,
abcTparupoBanue v aHanoruto. OOydyeHue anreope npeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITEJIbHON JIEATEIbHOCTH O0YYalOIIUXCsl, MMOATOMY CaMOCTOSITEJIbHOE PEIICHUE
3a/1a4 SIBIISETCA peann3aluei AesiTeIbHOCTHOTO MIPUHITUIIA O0yUeHHUS.

B cTtpykType mporpammbl yuyeOHOTO Kypca «Anredpay» AJii OCHOBHOTO OOIIETO
00pa3oBaHMsI OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE JIMHHU:
«Hucna v BRIUKUCTICHUN, «ANredpaniecKkre BIpaXEeHUs», «Y paBHEHUS 1 HEPABEHCTBAY,
«Dyuknumy. Kaknas u3 3TUX coaepKaTebHO-METOMUUSCKUX JTUHUN pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YyUCHUs Kypca, B3aMMOJICHCTBYS C APYTHMH €r0 JUHUSIMH. B
X0JIe U3Y4YeHHsS] Y4EeOHOro Kypca OOydaromIMMCsl MPUXOJIUTCS JOTUYECKU PACCYKIATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK. B CBS3M ¢ 3TUM B Mporpammy
y4e0HOT0 Kypca « Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, IPEACTABIICHHBIC BO
BCEX OCHOBHBIX pasfenax MaTeMaTHYeCcKOTO OOpa3oBaHHWS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYalONMMHUCS OCHOB YHHBEPCATBHOTO MAaTEMAaTHYECKOTO  S3bIKA.
CopeprkaTeabHOM M CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sSBIseTcs
€r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanne muHUN «UuCIa ¥ BRIYUCICHHUS» CITY)KHT OCHOBOM JIJISl JaJIbHEHIIIETO
U3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIMUXCSA JIOTHYECKOTO
MBIIUICHUs, (OPMHUPOBAHUIO YMEHUS TOJB30BAThCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETCHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEIHEBHON JKU3HM.
Pa3BuTHe MOHATUS O YMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs CBA3aHO C
paIMOHAIBHBIMU M UPPAMOHATBHBIMEA YHCIIaMH, (POPMHUPOBAHUEM TIPEJICTABICHUNA O
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JEHCTBUTENHLHOM YHCIIE. 3aBepIlIEHNEe OCBOCHHUS YUCIOBOM IMHUM OTHECEHO K CpEAHEMY
o01eMy o0pa3oBaHUIO.

ConepxaHue JByX aireOpandyecKkux JIMHUM — «ANreOpandeckue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOyYaIOMIUXCS
MaTeMaTHYECKOTO arnapara, He00X0IUMOTO IS PEeUICHH 3a/1a4 MaTeMaTUKH, CMEKHBIX
NPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0011€ero
o0Opa3zoBaHus y4yeOHBIM MaTepuan TPYyNIUPYeTCs BOKPYT PallMOHAJIBHBIX BBIPAKECHHM.
Anrebpa [eMOHCTpUPYET 3HAYeHHE MaTeMaTHKH KaK S3bIKa [JIs1 IOCTPOCHUS
MaTeMaTHYeCKUX MOJIENIeH, ONMCaHus MPOIIECCOB U SIBJICHUI peanbHoro Mupa. B 3agaun
o0ydeHus anredpe BXOIAT TakKe JalIbHEHIIee pa3BUTHE alITOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOJMMOTr0, B YACTHOCTH, IJS OCBOCHHS Kypca WH(OpPMATHKH, U OBJaJICHUE
HaBBIKAMH  JICMyKTUBHBIX paccyxkiacHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (opM
CHOCOOCTBYET  pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K  MaTeMaTHUYeCKOMY
TBOPYECTBY.

Conepxxanue (QyHKIMOHAIBHO-TPAPUUECKON JHMHUM HaIEJICHO Ha TMOJIyYeHHE
00y4JaromuMucs 3HaHUM O (PYHKIUSAX KaK BaKHEHIEeW MaTeMaTU4YECKOW MOAeNu s
OMMCAaHUs M WCCIEAOBAaHUS Pa3HOOOpPA3HBIX TPOIECCOB M SIBICHUWA B TPUPOJEC U
oOmectBe. M3yueHne marepuana CHOCOOCTBYET Pa3BUTHIO Y OOYy4arolMXCs yMEHHUs
UCIIOJIb30BATh PA3JIMYHbBIC BBIPA3UTEIbHBIC CPEICTBA SI3bIKA MAaTEMATUKU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduueckue, BHOCUT BKJIAJ B (POpMUPOBAHUE TTPEACTABICHUM O POIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax m3y4aeTcsi yueOHBIM Kypce «Anrebpay,
KOTOpPBIN BKJIIOYACT CJCAYIOIIME OCHOBHBIE paslenbsl conaepxkaHus: «Yucma u
BBIUUCIICHUS, «ANreOpandeckue BBIpAKCHUS», «YpaBHEHHs U HEPaBEHCTBAY,
«DYyHKIUW.

OO0miee YKCIO 4YacOB, PEKOMEHJOBAHHBIX JIsi HW3Y4YeHHUs Yyd4eOHOTO Kypca
«Anrebpa», — 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Heneno), B 8 kiacce — 102
yaca (3 gaca B Hegento), B 9 kinacce — 102 yaca (3 yaca B HeZIelI0).

COIAEPKAHUE OBYUEHUA

7 KITACC Yncia v BbIYMCJIEHUS

Jpo6u 0OBIKHOBEHHBIC U JECATUYHBIC, IEPEXO OT OJTHOM (OPMBI 3aMTUCH APOOEH K
npyroii. ITloHsiTHE palnMOHATBFHOTO 4YHCHA, 3alKCh, CPAaBHEHHE, YIOPSAOYHNBAHUC
palMoHANBHBIX YHCEN. ApHPMETHYCCKHUE EHCTBHS C paIllMOHAIBHBIMUA YHCJIaMHU.
Pemenue 3ama4 3 peasibHON MIPAKTUKK HA YaCTH, HA APOOH.

CremeHb C HaTypaJIbHBIM TOKa3aTeJeM: OIpejelieHne, MpeoOpa3oBaHue
BBIPDOKECHUI HA OCHOBE OTMPENEICHUS, 3amuch OONbIUX 4Yucenl. I[IporeHThI, 3ammch
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MPOIICHTOB B BHJE IpoOM W ApoOW B BHUIEC NPOIEHTOB. TpyM OCHOBHBIC 3aJaud Ha
MIPOIICHTHI, pEIICHUE 3a7]a4 U3 PEeaTbHOMN MPAKTHKHU.

[IpuMeHeHne NMPU3HAKOB JCIMMOCTH, Pa30oKeHHUE HAa MHOXKHUTEIM HaTypaJIbHBIX
YHCEeJl.

PeanbHbIe 3aBHCHMOCTH, B TOM YHCIIE TIpsiMasi ¥ oOpaTHast IPOMOPIIMOHATEHOCTH.
AsredpanvecKue BbIPaKEeHUs

[lepemeHHBIC, YMCIIOBOE 3HAYEHHWE BBIPAKCHHUS C IIepeMEeHHOM. JlomycTumble
3HaUeHUsA TepeMeHHBIX. [IpefcTaBieHuEe 3aBUCHMOCTH MEXKIY BEIWYMHAMH B BHJIC
dopmynbl. Beraucnenuss mo dopmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPaKEHUM,
TOXJICCTBEHHO PaBHbBIC BBIPAXKEHUSI, NPaBIIa MPEeoOpa30BaHUsI CYMM U MPOU3BEICHUMN,
MpaBUJIa PACKPHITHUS CKOOOK M IIPUBEICHUS TIOI00HBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

Onnounensl M MHorowieHbl. CrtereHs MHorowieHa. Clo)KeHHE, BBIUMTAHME,
YMHOKCHHE MHOTOYWICHOB. DOpMYIIbI COKPAIIEHHOTO YMHOXKCHHS: KBaapaT CyMMBI U
KBagpaT pazHocTh. Dopmysia pa3HOCTH KBaJpaToB. PasnoxkeHrWe MHOTOUYIECHOB Ha
MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHHEe, KOpEHb YpaBHEHHUs, TMpaBwia NpeoOpa3oBaHUs  YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHU.

JIuHeHOe ypaBHEHUE C OJHOM IEPEMEHHOM, YMCII0 KOPHEN JIMHEMHOTO YPAaBHEHUS],
peleHne JHMHENHBIX ypaBHeHHMW. (COCTaBIIEHME YpAaBHEHHU IO YCJIOBHUIO 3aJayu.
Penrenne T€KCTOBBIX 3a/1a4 C MIOMOIIBIO YPABHECHUU.

JluneitHoe ypaBHEHHE C JABYMSI TMEpEeMEHHbIMU M ero rpaduk. Cuctema IBYyX
JMHENHBIX YpaBHEHUH C IBYMs TIepeMEHHBIMU. PerieHue cucreM ypaBHEHUN ciocoO0oM
MOJCTAHOBKHU. [ [puMepsI pelieHus: TEKCTOBBIX 3a/1a4 € MMOMOILBIO CUCTEM YPABHECHUM.

DOyHKIMHA

Koopaunara Touku Ha npssMoi. YucnoBble MpOMEXKyTKH. PaccTostHue Mexay AByMs
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHas cucrema koopaunat, ocu OX u Oy. AGcircca U OpAMHATA TOYKH
Ha KOOpAMHATHOW TuiockocTu. IIpumepsl rpadukoB, 3agaHHBIX (QopMynamu. UYteHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue ¢ynkuuu. I'padux dynkumuu. CoiicTBa
bynkuumii. Jluneitnas Qynkius, e€ rpaduk. I'paduk dynknum y = |x|. I'paduueckoe
pelIeHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIIACC Yucia u BbIYMCTICHUS

KBagpatueiii kopeHs u3 uucna. [lonarue 06 uppauroHaibHOM yucie. JlecaTuunple
npuOIIKEHUsT HUppalMOHANBHBIX unced. CBOHCTBA apU(pMETHUECKHX KBaJAPATHBIX
KOpHEW U UX MPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U BEIYUCIICHUSM.
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JIeMCTBUTENBHBIE YHCIIA.
Crenensb ¢ 1eNbIM TTOKa3aTenaeM U e€ cpoiicTBa. CTaHaapTHas 3aMuCh YUca.

AnredOpanveckue BbIPAKEHUS

KBanparHsiil TpEXWiIeH, pa3iokKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTENU.

Anrebpandeckas a1poOb. OCHOBHOE CBOMCTBO anredOpanmdeckor Apoou. CioxxeHue,
BEIYMTAHKE, YMHOKEHUE, IeJIeHUE alreOpandeckux apobeid. ParimoHaibHbIC BRIpaKEHUS
U X peoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (popmyiia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemenne ypaBHEHUI, CBOASAIIMXCS K JMHEHMHBIM M KBaapaTHbIM. [Ipocreinmue
JTPpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paduueckass uHTEepmpeTaldss ypaBHEHUN C JABYMSI TMEPEMEHHBIMM M CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMs IIEpEMEHHBIMU. [ [puMepBI peleHns CHCTEM HEJIMHEMHBIX
YPaBHEHUM C JBYMS IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoOoM.

YucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HEpaBEHCTBO C OJHOW IEPEMEHHOM.
PaBHOCMIILHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJJHOM nepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIMHA

[Tonsitne dyukmuu. OO6MaCTh ONMpenesieHUuss U MHOXECTBO 3HAUCHUM (PYHKIUH.
CrnocoOsbl 3aanust PyHKIHIA.

I'padux pynkmu. Yrenue cBoiicTB pyHkiuu no e€ rpaduky. IIpumepsl rpadukos
(GYHKIM, OTpa)karouX peaqbHbIe MTPOIECCHI.

@OyHKIMH, ONUCHIBAIOIINE IPSIMYIO U OOpPaTHYIO MPONOPLMOHATbHbBIE 3aBUCUMOCTH,
ux rpapuku. OyHKIUN Y Xy =x,y =/x, Y=|x|. I'padudeckoe perieHne ypaBHEHHA
Y CHCTEM YPaBHEHUH.

9 KJIACC Yucia u BbIYMCJIECHUSA

PanmonanpHbie uucia, UPpAIMOHAIBHBIE YHCIA, KOHEYHBIE U OECKOHEUHBIE
JeCATUYHBIC IPpoOU. MHOXXECTBO JEHCTBUTEIBHBIX YHCEI, JEUCTBUTEIbHBIC YUCIA KaK
OCCKOHEUHBbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIbHBIX YACET U KOOPAUHATHOU ITPSMOM.

CpaBHeHHE  JICUCTBUTENBHBIX  4HcCeN, apudmeTnyeckue  JIeHUCTBUS c
JIEUCTBUTEILHBIMH YHCIIAMH.

PazMepbl  OOBEKTOB OKpYXalollero Mupa, JUIMTEIBHOCTh MPOLIECCOB B
OKPY>KaIOIEM MUpE.

[TpubmmxéHHOE 3HAUYCHNE BETMYNUHBI, TOUHOCTH TPUOIKeHNs. OKPYTIICHHE YHCEIT.
[IpukuaKa v OLEHKA pe3yIbTaTOB BBIYUCICHUN.
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YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. PermieHne ypaBHEHHMH, CBOISAIIMXCS K KBaJIpPATHBIM.
buxkBagparHoe ypaBHenue. I[lpumepsl pelieHuss ypaBHEHHM TpETbe W YETBEPTOM
CTEIECHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHWM. PerieHue TEKCTOBBIX —3aj1ay
aredpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €T0 Tpaduk. Pemenne cucreM IByX THHEHHBIX
YpPaBHEHHI C JAByMsl INEpEMEHHBIMHU. PelieHune cHCTEM ABYX YpPaBHEHUMN, OJHO H3
KOTOPBIX JINTHEHHOE, a IPyroe — BTOpoii creneHu. ['paduyueckast uHTEpHpeTanus CUCTEMbI
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOM MNepeMeHHoW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJHOM nepemeHHON. KBanpaTHeie HepaBeHcTBa. ['paduueckas
WHTEPNPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKIMHA
KBagpatuunas ¢hynkuus, e€ rpaduk u cBoiicta. [lapabosna, KoopAHUHATH BEPIIUHbI
napaboJIbl, 0Ch CAMMETPHUH TTapadOoJIbI.

£
I'paduku q)yHKuHﬁ:y= kx, y= kx+b, y= PN %y = x, y=l|x| -

WX CBOMCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MIPOrPecCUy

[loHATHE YMCIOBOM  NOCNENOBATENBHOCTH. 3aJaHUE  IOCIEAOBATEIBHOCTH
peKyppeHTHOH (hopmysioi u popMyIioi N-ro yjeHa.

Apudmernueckas u reoMmerpuueckas mnporpeccuud. PopMynbl N-TO  4ieHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne 4aeHOB apu(PMETHUECKON U TEOMETPUUYECKON MPOTrpeccuil TouKkaMmu
Ha KOOpPJWHATHOM TIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHIMAIbHBIM pocT. CIIOKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOCHHS MPOTpaMMbl YYeOHOro Kypca K KOHILY
oOyyenus B 7 kiaacce: Yucsa v BIYUCIEHUSA

BbInonHsTh, coueras yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(METUUECKUE NEUCTBUS
C pauMOHAJIbHBIMU YUCIIaAMU.
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HaxoauTh 3HaYeHHs YUCIOBBIX BBIPAKEHUH, TPUMEHATh pa3sHOOOpa3HbIe CIIOCOObI
U NPUEMBI BBIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COEpKAIIUX OOBIKHOBEHHbIE
U JIECATUYHBIE APOOH.

[lepexonuThs OT oOOHOM (QOpPMBI 3amucu 4YHUCEd K JApYyro (mpeoOpa3oBHIBATH
JECTUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAJOYNBATH PALIMOHAIBHBIE YUCIA.

OKpyTJsTh yncna.

BBINONMHATE NPUKHUIKY M OLIEHKY pe3yJibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUIl
YHUCIIOBBIX BbIpaXCHUH. BBIMONHATE JEHCTBUS CO CTENEHSAMH C HATypajJbHBIMU
MOKa3aTEJSIMU.

[IpyuMeHsITh NpPU3HAKU JEIMMOCTH, Pa3jOKEHUE HAa MHOXXHUTEIN HATypaJbHBIX
YHUCel.

Pemath npakTuko-OpHeHTUPOBAHHBIE 337aUH, CBSI3aHHBIE C OTHOIICHUEM BEJIMYKH,
IPOMOPIMOHATFHOCTBIO BEJIMYMH, MPOLIEHTaMH, UHTEPIIPETUPOBATH
pe3yNbTaThl PEIICHUs 3a1a4 ¢ yUETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOICTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKeHUA

Hcnonp3oBath anreOpanyeckyto TEPMUHOJOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
Ipoliecce OCBOEHUS yueOHOro MaTepHalia.

Haxomute 3HaueHWss OYKBEHHBIX BBIPXCHHH TpU 3aJaHHBIX 3HAYCHUAX
NEPEMEHHBIX.

BoeinonHsATe mpeoOpa3oBaHusl IEJNOT0 BBIPAXKEHHS B MHOTOWIEH IPUBEIECHUEM
MOI0OHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BBINONMHATE YMHOXKEHUE OJHOUYJIEHA HA MHOTOUYJIEH U MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IoKeHHE MHOTOYJIEHOB HA MHOKUTEIH C IIOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXKHUTEJIS, TPYIIIUPOBKY ClIaraeMbIX, IpUMEHeHus (popmyi
COKPAILICHHOI0 YMHOXEHHS.

[IpumensaTy npeoOpa3oBaHMsl MHOTOUJICHOB JJISl PEUICHUS PAa3jIMYHbIX 337ad U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEM C HATypaJbHBIMU I[IOKAa3aTEIsIMU JIIIST
npeoOpa3oBaHUsl BEIpAKCHUN. Y paBHEHHUsI M HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OJTHOW IEPEMEHHOM, TPUMEHS MPABUJIA IIEPEX0/Ia
OT HCXOJIHOTO YPaBHEHHUS K PAaBHOCUJIBHOMY eMy. [IpoBepsATh, SIBISETCS U YHCIO
KOPHEM yPaBHEHUSI.
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[IpumensTy Tpaduyeckue METOAbl MPU PEIICHUW JTUHEHHBIX YpaBHEHUH U HX
CUCTEM.

[TonGupath mpuMepsl ap YUCed, SABIAIOLUXCS PELICHUEM JIMHEHHOTO YPAaBHEHUS C
JBYMSI IIEPEMEHHBIMM.

CrtpouTh B KOOPAMHATHOM IIOCKOCTU TpaduK JHMHEWHOTO YpPaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh Tpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucTeMsl 1ByX JIMHEHHBIX YPAaBHEHUH C IBYyMs IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKH.

CocCTaBIIATh U pelIaTh JIMHEWHOE YPaBHEHUE W CUCTEMY JINHEWHBIX YPaBHEHUH 110
YCIOBHIO 3aJa4¥, HWHTEPIOPETHPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJTYYEHHBIN PE3YJIbTAT.

DOyHKIMHA

N300paxxaTh HA KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIyYH, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATh YHCIOBbIE POMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM TUIOCKOCTU TOYKHU O 3aIaHHBIM KOOpAUHATaM, CTPOUTD
rpaguku TMHERHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU ¥ = |X|.

OnuceIBaTh ¢ TOMOLIBIO (DYHKIIMI N3BECTHBIE 3aBUCUMOCTH MEKy BEJTMUUHAMHU:
CKOpOCTb, BpPEMsl, PAacCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb, MPOU3BOJUTEIBHOCTb,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TMPEACTaBICHUS U aHalu3a uHOOpMAaIUH,
U3BJIEKaTh U MHTEPHPETHPOBATH MH(OpMALMIO U3 TPaPUKOB peanbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 8 KkJacce:

Yucaa v BIYMCICHUSA

Hcnonbs30BaTh HAaYAIBHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX YHCEI
JUISL CpaBHEHUS, OKPYTJICHHS W BBIYHCICHUN, M300pakaTh NCUCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

[IpumensaTh TOHSATHE apU(PMETHYECKOrO KBAJAPATHOTO KOPHS, HaXOIUTh
KBaJIpaTHbIE KOPHU, WCIOJB3Yysl TMPU HEOOXOMAUMOCTH KaIbKYJSATOpP, BBITIOJHATD
npeo0pa3oBaHus BBHIPAKECHHM, COAEPKAIINX KBAaJApPaTHbIE KOPHU, MCTOIB3YsS CBOWCTBA
KOpHEM.
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Hcnonp30Bath 3anucy OONBIINX U MAJbIX YACEN C MMOMOUIBIO JECATUUHBIX Ipo0eil
u creneHed yncia 10. Auredbpanvyeckne BbIpaKeHUs

[IpyMeHSTh MOHATHE CTENIEHU C LEJIBIM TIOKA3aTeNIEM, BBIIOIHATH IPeoOpa3oBaHUs
BBIPAXEHUH, COAECPIKAINX CTEIIEHU C LENBIM OKA3aTeNIEM.

BBINONMHATE TOXJIECTBEHHBIE NMpeoOpa3oBaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha
OCHOBE IPaBUJI ICUCTBUN HaJl MHOTOWIEHAMH U alNreOpanyecKuMu ApoOsMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHnsATh npeoOpa3oBaHMs BBIPAXKEHUM I PELICHUS DPa3jIMYHbIX 330a4 U3
MaTE€MaTUKH, CMEXKHBIX IIPEIAMETOB, U3 PEAIbHON IPAKTUKHU.

YpaBHeHNs 1 HEPpaBeHCTBA

Pemiare nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS U palMOHAJIbHBIC YpaBHEHMUS,
CBOJIAILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHII C IBYMsI IEPEMEHHBIMMU.

[IpoBoauTH MpOCTENIINE KWCCIECTOBAHNS YPABHEHUN M CUCTEM ypaBHEHHI, B TOM
quciie ¢ NpUMEHEHHEM Tpaduueckux TMpeACTaBiIeHU (yCTaHaBIMBaTh, WUMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUM PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT ci10BECHOM (POPMYIUPOBKH 337auu K €€ aaredpanyeckoil Moaenu ¢
MIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMbl YpPaBHEHHI, MHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M IMOJTYYEHHBIN pe3yJbTaT.

[IpuMeHsTh CBOICTBAa YHCIIOBBIX HEPABEHCTB [JIsi CPABHEHUS, OLECHKHU, PElIaTh
JMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW U MX CHUCTEMBbI, JaBaTh rpaduyecKyro
WUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHumaTh W WCHOJIB30BaTh (PYHKIMOHAJIBHBIC TOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAUYEHMs), OINPEAENITh 3HAuYeHWEe (YHKUMU MO 3HAYEHUIO
apryMeHTa, OINpeNeNsTh CBOHCTBa (QyHKIuU 10 e€ rpaduky. Crpouth Trpaduxu
3J€MEHTApHbBIX PYHKIUN BUJA:

£ 2 3
= - = X = X = X = |x o o
Y x’ Y 4 4 4 | |, OIINChIBATH CBOUCTBA UHUCIIOBOU (I)YHKI_[I/II/I

o e€ rpaduxy.

[IpeameTHBIC pE3yJNBTaTBl OCBOCHHUS IPOTPAaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

Yucaa v BLIYUCJICHUSA
CpaBHMBATH M YHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.
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BoeimonasaTe apudmerndeckue NEWCTBHUS C PAIMOHATBHBIMU YHUCIAMU, COYEeTast
YCTHBIE W TIUCHbMEHHBIE MPUEMBI, BBIMOJIHATh BBIYMCICHUS C HPpPaALMOHATBLHBIMU
YHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEJIBIMU MOKA3aTEIIsIMA U KOPHEU, BBIYMCIATH
3HAYCHMS YUCIIOBBIX BBIPAKECHUM.

OKpyryiaTh  JACHCTBUTEIbHBIE YHWCIA, BBINOJHATH IPUKUIKY  pe3ysibTara
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate JIMHEWHBIE W KBaJApPATHBIE yPABHEHUS, YPaBHEHUS, CBOIAILMECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats cucteMsl AByX JTMHEWHBIX YPABHEHUU C ABYMs IEPEMEHHBIMU U CHUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISAETCS JIMHECUHBIM.

Pemarb TeKCTOBBIE 337aun alreOpanyeckuM CIocoOOM € MOMOUIbIO COCTABICHUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBoauTH MpOCTENIINE KCCIEIOBAHNS YPABHEHUN M CHCTEM yPaBHEHHM, B TOM
qucie C MPUMEHEHHEM TIpaduyecKux IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pelate MHElHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh PELICHUE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pewars cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEIIEHHWE CHUCTEMbl HEPAaBEHCTB HA YHCIOBOM
IPSAMOM, 3aIIMCHIBATh PEIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU
Pacnio3naBath (YHKIIMM ~ U3YUYEHHBIX BHJIOB. IToka3wsIBaTh
CXEMaTHYECKH PACTIONIOKEHNE Ha KOOPAUHATHON IJIOCKOCTH IrpaduKoB (DYHKITUI BUJIA:

£
y = kx’yz iax+b. y = ;’yzax2+bx+ay= x3, y = \E-y=|x|B

3aBUCUMOCTH OT 3HaY€HUN KO3()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u wu300pakaTh CXEMAaTHUYECKH TpapuKA KBaJAPATUYHBIX (DYHKITUH,
OTHCHIBATH CBOWMCTBA KBaIPATHUHBIX (DYHKIUH MO X rpaduxam.

Pacro3naBate kBaapaTuuHylo (yHKIHMIO 1O (Qopmyse, TPUBOAWTH MPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

YucsioBble MOCTIEA0BATEIHLHOCTH H MPOTrPeCCHH

Pacrio3naBaTh apuMETHYECKYI0 W T€OMETPHUYECKYIO TPOTPECCUU IPH Pa3HBIX
cnoco0ax 3aJaHusl.

BBITIONTHATE BBIYUCIICHUS C UCIIOIb30BaHKEM (DOPMYJI n-TO WiieHa apuMETHICCKON
U T€OMETPUYECKOM MTPOrpecCrii, CYMMBbI IIEPBBIX N YWICHOB.

57



N306paxaTh 4ieHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN TIIOCKOCTH.
Pewars 3ana4m, CBA3aHHBIC C YUCIOBBIMU IIOCJIENOBATEIBHOCTAMHU, B TOM YHCIIE
3aJ]a41 U3 PeasIbHOM )KM3HU (C UCTIOIB30BaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanvenoBanue pasaena  KolHaecTso OCHOBHOE OCHOBHBIC BUBI ACATEIHHOCTH 00YUYaIOIINUXCS
(Tembl) Kypca 4acoB coJiepKaHue

Yucia ¥ BEIYHUCIICHUS. 25 TomsTue CucreMaTU3UPOBATH M 000ralaTh 3HAHUS 00

ParmyoHnanbHbIE YKCIIa PAIHOHATEHOTO OOBIKHOBEHHBIX M JICCAITUYHBIX TPOOSIX.
e — CpaBHMBATB H YHOPSII0YMBATH AP0O0H, TIPeOOPa30BBIBAS
ApudmMeTHuecKe MIPU HEOOXOIMMOCTHU JIECATHYHBIC IPOOU B OOBIKHOBEHHEIE,
neHCTRIS ¢ OOBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTH B OECKOHCUHYTO
PAITHOHATHHBIMA JECATUYHYIO ApOOB.

yucinamu. CpaBHEHHUE,
YIOPSI0YMBAHUE

parOHAaJIbHBIX YHUCCII.

Crenens ¢
HaTypaJlbHBIM
TOKa3aTeyIeM.
Pentenne ocCHOBHBIX
3a/1a4 Ha JIpodu,
MPOIICHTHI U3
peaIbHOMN IIPAKTUKHU.
[Ipu3Haku
JIEITUMOCTH,
pa3IoKeHUsI Ha

IIpumeHsaTH pa3HO00pPa3HbIe CIIOCO0bI U MPUEMBI
BbIYMCJICHUS 3HAYEHUI JPOOHBIX BhIPAKEeHMH,

coJiep Kaiux OObIKHOBEHHBIE U IECSITUUHBIE TPOOHU:
3aMEHSATh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHON, TPUBOIUTD
BbIpaxkeHue kK ¢hopme, Haubosiee y100HOM /1J1s1 BBIYUCICHU,
peoOpa3oBbIBATH IPOOHBIC BRIPAKEHUS HA YMHOXEHUE U
JIeJICHUE IECATUYHBIX Ipo0ei K JEHCTBUAM C IETBIMU
YUCJIaMHU.

IpuBoauTHL YHCIOBbIE H OYKBEHHbIE MPUMEPbI CTETICHU C
HaATYypaJIbHBIM IOKa3aTesieM, OObSICHSISI 3HAU€HUsI OCHOBaHUS
CTETICHH U TIOKa3aTels CTENEeHU, HAXOUTh 3HAUCHUS
crenenel Buaa a" (& — modoe panroHaIbHOE YUCIO0, N —
HaTypaJIbHOE YHCJIO).
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MHOKUTEIIN
HaTypaJbHbIX YNCEIL.
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PeanbHble
3aBucuMocCTH. [Ipsimas
U oOpaTHas
IPONOPLUHUOHAITIBHOCTH

I[MonuMaTh CMBICH 3alUCH OOJBIINX YHUCENl C MOMOIIBIO
JECATUYHBIX ApoOel u crenenelt uncna 10, npuMeHsTh X
B PEAJIbHBIX CUTYaUsIX.

IIpuMeHATH IPU3HAKU JEIUMOCTH, Pa3I0KEHHS Ha
MHOKHUTENIA HATyPAJTbHBIX YUCE.

PemaTp 3agaum Ha 4acTy, IPOLEHTHI, MPONOPLUHU, HA
Haxo0JIeHUe ApoOu (IIPOLIEHTa) OT BEJIMUUHBI U

BEJTMYUHBI 110 €€ 1poOu (IIPOLIEHTY ), TPOOH

(mpoueHTa), KOTOPBIA COCTaBISAET OJJHA BETUYHHA OT
JIPYTOM.

IIpuBoauTh, pa30UpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aMKCH pEeUIeHUI TEKCTOBBIX 3a/1ay.

Pacno3HaBath U 00BbSICHATH, OIIUPASICh HA ONPENECIEHUS,
IpsIMO IPONOPILMOHATIbHBIE U OOPATHO MPONOPLIMOHATbHbBIE
3aBUCUMOCTH MEX]ly BEIMYMHAMH; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEHN U3 PeaIbHOI0 MHUPA, U3 APYrUX y4eOHbIX
IIPEIMETOB.

Pemathb npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4K Ha ApOOH,
MPOLEHTHI, IPAMYIO U OOPAaTHYIO IPONOPIUOHATIBLHOCTH,
MPOTOPLIMHU
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b)

AJreOpandecKue
BBIPKCHUS

27

bykBenHbIe
BBIPAKECHUSI.

[Iepemennsle.

Jomyctumbie
3HAYEHUS

IICPCMCHHBIX.

DopMyIIbI.

OBaajnerb anredpanyecKkol TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSTH €€ B MPOIIECCEe OCBOCHUS YUeOHOTO MaTepuala.
HaxoanTh 3HaueHNs1 OYKBEHHBIX BBIPAKEHUM MTPU
3aJIaHHBIX 3HAYEHUSIX OYKB; BBIOIHATH BEIUUCICHUS T10
dbopmynam. BeIOJHATH MpeoOpa3oBaHUs IIEIOTO
BBIPKEHHSI B MHOTOYJICH IPUBEACHUEM TOIOOHBIX
CJlaraeMbIX, PaCKpbITUEM CKOOOK. BBINOJIHATH YMHOKEHHE
OJIHOYJICHA

62
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[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAXKCHUU,
pacKpbITHE CKOOOK U
IIPUBE/ICHUE
MOJT00HBIX
cnaraeMmbix. CBOKCTBa
CTEIEHH C
HaTypaJbHbIM
MOKa3aTEeIIEM.
MHOTrO4JIEHBL.
Crnoxenue,
BBIYUTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopmyJIbI
COKPAIEHHOTO
YMHOXKEHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXHUTEN

Ha MHOTOWJIEH U MHOTO4YIEHA HA MHOTOYJICH, IPUMEHSATH
dbopMyIIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymecTBIATH Pa3ioKeHHE MHOIOYIECHOB HA MHOKHUTEIH
MyTEM BBIHECEHMS 32 CKOOKH OOILIEr0o MHOKUTET,
IpUMEHEHUs (POPMYJIbl pa3HOCTH KBAJPaTOB, POpMyJ
COKpAILLIEHHOI'O0 YMHOKECHUS.

IIpumeHsaTH Ipe0Opa3o0BaHUE MHOTOUJICHOB ISl PEIICHUS
pPa3NMYHBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX MPEAMETOB,
U3 pEATBHON MMPAKTUKH.

3HAKOMUTBHCS ¢ HCTOPHEH PA3BUTUS MAaTEMATUKH
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ypaBHeHI/ISI N HCPpAaBCHCTBA

20

YpaBHeHuEe, IpaBUiIa
npeoOpa3oBaHus
YPaBHEHUS],
PaBHOCUJIBHOCTD
YPaBHEHH.
JIuHelHOE ypaBHEHUE

Pemarsp IMHEliHOE ypaBHEHUE C OJTHOM NMEPEMEHHOM,
NPUMEHss] MPABUJIA NIEPEX0/1a OT UCXOJHOTO YPABHEHUS K
paBHOCWIBHOMY eMy OoJsee npoctoro Buzaa. IlposepsTs,
SIBJISIETCA JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHUSL.
HHox0upare npuMepsbl nap 4Mcell, ABISIOIMXCS PELICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMs IEPEMEHHBIMU.

C OJHOM IEPEMEHHO,
pEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a7a4 C IIOMOILBIO
YPaBHEHH.

JIuHenHOe ypaBHEHHUE C
JIBYMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JIMHEUHBIX
YPaBHEHUI C IByMS
MIEpPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rPaQUK JTUHEHHOTO
YpaBHEHUS C ABYMs [IE€PEMEHHBIMU; MOJIb3YSICh TPapUKOM,
NPUBOAMTH NIPUMEPbI PELICHUS YPABHEHUS.

HaxoauTthb peuieHue CUCTEMBI ABYX JINHEVMHBIX YPABHEHHM C
JIBYMsI IEPEMEHHBIMU.

CocTaBisTh U pelIaTh YPaBHEHUE U CUCTEMY
YPaBHEHUM 110 YCIOBUIO 3aJ1a4d, UHTEPIIPETUPOBATE B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H I1OJTy4YECHHBIN

pe3yabTaT

64



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

Koopaunate! u rpaduku.
OyHKIUU

24

Koopannara Touku Ha
npsamMou. Yucioselie
MIPOMEXKYTKH.
Paccrostnue mexy
JIBYMSI TOUKAMU
KOOPAMHATHOU
IIPSIMOM.
[IpsamoyrosbHas
cUCTEMa KOOpJIMHAT Ha
10ckocTh. [Ipumepst
rpaduKOB, 3aJJaHHBIX
dbopmynamu.

N3o00paxkaTh Ha KOOPAMHATHOU MPSIMON TOUKH,
COOTBETCTBYIOILIME 33JJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,

MHTEPBAJIbI; 3aMUCHIBATh UX Ha aNreOpanueckoM si3bIKeE.
OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOUKH T10
3aJJaHHBIM KOOPJUHATAaM; CTPOUTH I'paUKHU HECTOKHBIX
3aBHCHMOCTEH, 3a/IaHHBIX (POPMYJIaMH, B TOM YHCIIE C
OMOIIbIO IUPPOBBIX J1abopaTopuil. [IpuMeHsATh, U3y4aTh
npeuMyllecTBa,

HHTEPNPETHPOBATH Ipaduueckuii crocod mpecTaBiIeHUs U
aHajaM3a pa3HoOOpa3HOM KM3HEHHON MH(POPMALIHH.
OcBauBaTh NoHsATHE (PYHKLUH, OBJIA/I€BAThH
(YyHKUHOHATBHOW TEPMUHOJIOTHEM.

Pacno3naBarhp juHelHy0 QyHKImo Yy = kX + b,

Urenue rpadukoB
peasibHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
I'padux byskmm.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.
[Toctpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'padux bynkumm
y=|x|

ONKCBHIBATL €€ CBOWMCTBA B 3aBUCMMOCTH OT 3HAYCHUU
ko3¢ uiueHToB K u b.

Crpouts rpaduku nuHelHON QyHKUNU, QYHKIMH Y =| X |.
Hcnoab3oBaTh HU(pPOBLIE pecypehl 11 TOCTPOCHUS
rpagukoB GYHKIMI 1 U3yUYEHUS UX CBOMCTB.

[IpuBOAUTH MpUMEPHI IMHEUHBIX 3aBUCUMOCTEN B pEAJIbHBIX
IIPOLIECCAX U SIBJICHUSX
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[ToBTOpEeHue u 006001ICHNE 6 [ToBTOpEHUE Bpi0MpaTh, NPUMEHATH OLIEHUBATH CIIOCO0ObI CPABHEHUS
OCHOBHBIX  IOHATHH yucesl, BBIYUCICHUM, MpeoOpa3oBaHUl  BBIPAKEHHUI,
M METOIoB Kypca 7 pelIeHus] YpPaBHEHUM.
Kacca, 0bobmenne OCylmecTBJIATL CAMOKOHTPOJIb BBINOIHAEMBIX JeHCTBHIT 1
SHaHH CaMONPOBEPKY Pe3yJibTaTa BHIYUCICHH, MPeoOpa3oBaHUi,
IIOCTPOCHUM.
Pemarts 3agaum u3 peaibHON KU3HU, IPUMEHSATh
MaTeMaTH4YeCcKHe 3HAHMSA ISl PEIICHUS 3a/1a4 U3 APYTrUX
peaMETOB.
Pemath TeKkcTOBBIE 3aJa4d, CPaBHUBAThb, BbLIOMPATH
CIoCo0OBbI PEIICHNA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB IT1O
[TPOIPAMME
8 KIIACC
HaumenoBanue pazgena KonumyecTBo OCHOBHOE OCHOBHBIE BUIBI ICATEILHOCTH O0yYarOIIUXCs
(Tembl) Kypca JacoB coaepKaHue
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Uucia 1 BbIYHUCICHUS.

KBaapatHbie KopHU

15

KBanpaTHslit KOpeHb
u3 uyucia. Ilonsarue
00 upparroHaJIbHOM
yucie. JlecaTuaHbie
NPUOMKCHUS
HUppaIMOHATBLHBIX
YHCelL.
JleiCTBUTCILHEIC
yucia. CpaBHEHHE
JICUCTBUTEIILHBIX
YHCelL.

YpaBHEHHE BUJA X°
=a.

CpolicTBa
apu(pMETUIECKUX

KBaJpaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAXKEHUU,
coJiepaKalnx
KBa/IpaTHBIC KOPHU

@opMyIHMPOBATH ONpeAeIeHHe KBaJIPAaTHOTO KOPHS W3
qKCIIa, apU(PMETUIECKOTO KBAJAPATHOTO KOPHS.
IIpuMeHATH onepannio U3BJICUEHUA KBAIPATHOTO KOPHS
U3 4KCIIa, HCNOJb3YS TP HEOOXOJUMOCTH
KAJIbKYJIATOP. OeHnBaTh KBapaTHbIC KOPHU LIEJIBIMU
YUCIIaMU U IECATUYHBIMU IPOOSMHU.

CpaBHMBATB H YNIOPSII0YHMBATh PALIMOHAJIBHBIE U
YppanOHaIbHbIC YHUCIIA, 3aIIMCAHHBIE C IIOMOLIBIO
KBaJpaTHBIX KOPHEM.

MceenoBaTh ypaBHEHHE X2 = @, HAaXOAUTh TOYHEIE
npuOIKEHHBIE KOpHH 1pH & > 0.

HcciienoBath cBOMCTBA KBaIPAaTHBIX KOPHEU, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJISITOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEHN; NPUMEHSTh UX ISl IPeoOpa3oBaHus BIPAKEHUN.
BoInoJHATH Npeodpa3oBaHus BbIPAKEHU,

COZIEpIKAIMX KBaJpaTHble KOPHU. BhIpaxkaTh IEpeMEHHbIE
U3 FeOMETPUUYECKUX U (pu3ndeckux Gopmyii. BeraucasaTs
3HAYeHMs BBIPAXKECHUN, COACPKAIINX KBAaIpaTHbIE KOPHH,
UCIIOJIb3Ysl IPU HEOOXOAUMOCTU KaJIbKYJIATOP.

151
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Hcnoan3oBars B X0AcC pCIICHUA 3a1a4 3JICMCHTAPHBIC
MMpCACTaBJICHUA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HA4YCHUAMHU
BCJINYHH.

3HAKOMHUTBLCA € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU

Yuciia ¥ BBIYUCIICHUS.
CreneHs ¢ 1eabEIM
MOKa3aTeJIEM

CreneHb ¢ LETbIM
MIOKa3aTeJIeM.
CrannapTHas 3ammch
qucia.

Pa3mepst 00beKTOB
OKPY>KaIoIlero Mupa
(OT BJIEMEHTAPHBIX
YacTHI] 10
KOCMHUYECKHUX
00BEKTOB),
JUTUTEIIbHOCTh
MPOIIECCOB B
OKpPY>KaroIeM MHUpe.
CBoiicTBa cTeNEHU C
IEJTBIM TTOKa3aTeNIeM

D®opMyJIHPOBATH ONpeieIeHHe CTENEHU C LETbIM
ITOKA3aTEIIEM.

IIpeacTaBiasiTh 3aNUCh OOJBIITUX U MAJIBIX YUCEN B
cTanaapTHOM Bujae. CpaBHMBATH YWCIIA U BEJIUYUHBI,
3aIMCaHHBIE C UCIIOJIb30BaHueM creneHu 10.
HUcnoab30BaTh 3anMCh YKCEN B CTAHIAPTHOM BUJIE
JUTSL BBIpQXKEHUS pa3MepOB O0BEKTOB, JUTUTEIILHOCTH
IIPOLIECCOB B OKPYXKAIOILEM MUpE.

D®opMyJIHPOBATD, 3ANIUCHIBATH B CHMBOJIHYECKOM
(¢opme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTEIIEHU C LEJIBIM [IOKa3aTeJIEM.

IIpuMeHsATH CBOMCTBA CTETICHU /JIs1 TPeoOpa30BaHUS
BBIPAKEHUM, COJICPKAIINX CTEIICHU C LEITbIM
nokasareseM. BbIOJHATH JeMCTBUS C YUCIIAMU,

3alMCaHHBIMH B CTaHIAPTHOM BHU7C (YMHOXCHHE,
JICJICHNE, BO3BEICHHE B CTCIICHD)
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AnreOpandeckue
BbIpakeHus. KBanparHbii

TPEXUWICH

KBanparnsriit
TPEXYIICH.

Pa3noxenue
KBaJIPATHOTO

Pacno3naBaTh KBaapaTHBIA TPEXWIECH, YCTAHABIUBATD
BO3MOKHOCTb €T0 Pa3JIOKEHUs HA MHOKHUTEIIHN.

PackiaabIBaTh HA MHOXKUTEIH KBAJIPATHBIA TPEXUIIEH
C HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM

TpEXWICHA Ha
MHOKUTEIU
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AJreOpandecKue
BBIPKCHUSI.
Anrebpandeckas 1poob

15

Anrebpandeckas
po6b. JlomycTumblie
3HAYCHUS
NIEpPEMEHHBIX,
BXOJSIINX B
anreOpanyeckue
BBIPAXKCHHUSL.
OCHOBHOE CBOWCTBO
anredpandecKkou
npobu. CokparieHue
npobeii. Croxxenue,
BBIYHTAHUE,
YMHOKEHUE U
JIeTICHHE
anreOpanyecKux
TpOOeii.
[TpeobpazoBanue
BBIPAKCHUMH,

coJiep KaIImx
anreOpandecKue
npodu

3anuceiBaTh anreOpanueckue BoipaxkeHus. Haxoaurb
00JacTh OMpeiesieHus] PAllMOHAIBHOTO BBIPAKECHUS.
BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHCJIATH
3HaYeHHUE POOH, B TOM UHUCIIE C TOMOIIbIO KaJIbKYJIATOpPA.
®opMyJIMPOBATH OCHOBHOE CBOWMCTBO alireOpandecKkoin
JpoOU U MPUMEHATH €T0 I MpeoOpa3oBaHus IpoOeCi.
BoinosHATh geiicTBUS ¢ anredOpanyecKumMu ApoosiMu.
[IpumensTh npeoOpa30BaHUsl BRIPAKEHUHN JJI PELICHUS
3a1a4. Beipaxath nepeMeHHble u3 GopMy (GU3NUECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYaLIUN)
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YpaBHEHUS U HEPABEHCTBA.

KBazpaTHble ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. Henonnoe

KBaJ[paTHOE YpaBHEHUE.

dopmyiia KOpHEN
KBaJIPATHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHuni,
CBOJIALLIUXCA K
KBaJpaTHBIM.
[Ipocreimmue
JTpOOHOpaIMOHALHbIE
ypaBHEHHUS.
Pemenne TekcTOBBIX
3aJa4 C IOMOIIBIO
KBaJpaTHBIX
YPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.
3anuceiBaTh (POPMYJTy KOpPHEN KBAJAPATHOIO YPAaBHEHMUS;

pemiaTh KBaJApaTHbIe YPABHEHUS — IOJIHBIE U HETIOIHBIE.
IIpoBoauTh MpocTeiue UCCae 0BAHU KBAIPATHBIX
YPaBHEHUM.

PemiaTe ypaBHeHMs, CBOJSAIIMECS K KBAPATHBIM, C
MOMOILBIO PE0Opa30BaHUM U 3aMEHOM NIEPEMEHHOM.
Ha0uaroaath 1 aHAJIUM3UPOBATH CBA3b MEXKIY KOPHIMU

U K03 PUIEeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
dopmyaupoBaTth Teopemy Buera, a Takxe 00paTHyIo
TEOpEMY, IPUMEHSTh 3TH TEOPEMBI JIJIsl pEIIECHUS

3aj1ad.

Pemath TekcToBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (POPMYIMPOBKU yCIIOBUS 3a7aun
K ajiredpanyeckoi Moaenu myTéM COCTaBICHUS YpaBHEHMUS,
pelarh COCTaBJIEHHOE YPAaBHEHHE; NHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS € UCTOPHUEH Pa3BUTHUS aNreOphl
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YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHU

13

JInHerHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMH,
ero rpauk, IpuMepsl
pELIEHNs YPAaBHEHUN B
LENBIX YNACTIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUN

Pacno3zHaBaThb IMHENHBIE YPaBHEHUS C IBYMsI
IIEPEMEHHBIMM.

Crpouts rpapuky JIMHENHBIX YPAaBHEHUH, B TOM UHCIIE
HCNO0JIb3Ys LM poBbIE pecypcehl.

Pa3zimuaTh napajuienbHble U IEPECEKAOIIUECS IPSIMBIE 110
WX YPaBHEHUSIM.

Pemiathb cucteMpl AByX JTMHEUHBIX YPABHEHHUU C JBYMsI
MEPEMEHHBIMU MTOJCTAHOBKOM U CJI0KEHUEM.

C IBYMS
IIEPEMEHHBIMU.
[Ipumeps! pemenus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUH C IByMs
MIEPEMEHHBIMU.
I'paduueckas
VHTEPIpPETALNS
YPaBHEHUS C ABYMSI
IIEPEMEHHBIMU U
CHUCTEM JIMHENHBIX
YPaBHEHUU C ABYMS
IIEPEMEHHBIMU.
Pemrenune TekcTOBBIX
3a71a4 C IMTOMOIIBIO
CHUCTEM YpPaBHEHUM

Pemiatb nmpocTenime CUCTEMbI, B KOTOPBIX OJHO U3
YPAaBHEHUU HE SBJISETCS JIMHECUHBIM.

IIpuBoauTth rpaguuecKy0 HHTEPIPETALUIO PELIEHUS
YPaBHEHUSI C ABYMsI IEPEMEHHBIMHA U CUCTEM YPaBHEHUU
C JBYMsI IIEPEMEHHBIMH.

Pemath TeKCTOBBIE 3a]aUM aITeOpandeCcKUM CIIOCOO0M

72




denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

ypaBHeHI/ISI N HCpAaBCHCTBA.

Hepasencraa

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTto ¢ ogHoM
IIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJIHOU
IIEPEMEHHOU U UX
peuienune. Cucremsl
JIMHEWHBIX HEPABEHCTB

@®opmMyIMpPOBaTh  CBOMCTBA  YHCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATH X HA KOOPAMHATHOM NPSIMOM, 10KA3bIBATH
anreOpanyecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.
Pemarp iMHEHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
n300paxaTh pelIeHNEe HEPABEHCTBA HA YHCIOBOM IPSIMOH.
PemaTh cucteMbl TMHEINHBIX HEPABEHCTB, N300paKaTh
pelIeHrne CUCTEMbI HEPABEHCTB Ha YU CIIOBOU IIPSAMOU

C OHOM ITEPEMEHHOU
U UX pElICHHE.
N3o0paxenue
peLIEHUs JINHEMHOTO
HEPABEHCTBA U UX
CHCTEM HA YHUCIIOBOMN
npsMOH
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OyHKINH.
OcCHOBHBIE TTIOHSITHS

[Tonstue GpyHKIMN.
O6nactb
OTIpe/ICTICHUS U
MHO>KECTBO 3HAUCHH
¢ynkmn. CrnocoObl
3amanus PyHKITUH.
I'padux byskmy.
CaoiicTBa pyHKUHUH,
UX OTOOpakeHue

Ha rpaduke

Ucnoan3oBaTh GYyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruunciasaTs 3HadeHns GyHKIMMA, 3a1aHHBIX POpMyIaMU
(mpu  HEOOXOJUMOCTH  HCIOJIb30BaTh  KaJbKYJIATOD);
COCTABJSATH TA0JIUIbI 3HAYEHUH (YHKIIUU.

Ctponth mo ToOYKaM rpapukn (QyHKIIHIA.
OnuceiBaTh CBOICTBA (YHKIIMA Ha OCHOBE €€
rpauyecKoro npeaCcTaBICHUS.

Ucnoab3oBaTh (YHKIIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

UccaenoBath npuMepsl rpaduKoOB, OTPAKAIOUIUX peATbHBIC
npoueccsl U sBiieHus. [IpuBoAUTH NPpUMeEPBI IPOLIECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMH.

HUcnonb30BaTh KOMNBIOTEPHBIE POTrPAMMBbI

JUTsl TIOCTPOEHMSI TpadMKOB PYHKIUN U U3yUYEHHS MX CBOMCTB

OyHKINH.

Uucnosbie GyHKIIUN

UreHne u mOCTpOEHUE
rpa@uKoB QyHKIIHIA.
[Tpumeps! rpadgukos

HaxoanTts ¢ noMombio rpagpuka GyHKIMHA 3HAYEHUE OJHOU
Y3 paCCMAaTPUBAEMBIX BEJIMYMH 110 3HAYECHUIO Apyrou. B
HECJIOKHBIX CITy4asX BbIPAXKaTh (POPMYJIOH 3aBHCHUMOCTh
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dynKIHMi,
OTPAKAIOITUX
peanbHbIE MPOLIECCHI.
OyHKIWUH,
OTHUCHIBAIOIINE
MpsMYI0 U 00paTHYIO
PONOPLUHUOHAIIEHBIE
3aBUCUMOCTH, HX
rpauKy.

['paduk pyHkmEm Yy
= X2

OyHKIUK Y =

X2,y =X,

y=v% ¥ =|x|;
rpadguueckoe penieHue
YPaBHEHUM U CUCTEM
YPaBHEHUM

MCKAY BCIIMYHNHAMMU.
OnuceIBaTh XapaKTCP U3BMCHCHUA O,ZIHOI>’I BCIIMYMUHLBI B
3aBUCHUMOCTHU OT UBMCHCHMUI ,upyroﬁ.

Pacno3naBath Bubl n3yyaeMbix QyHkimil. [loka3piBaTh

CXeMaTHYeCKH 0JI0)KEHUE HA KOOPAUHATHOMN MIIOCKOCTH
rpadukoB GyHKUMIA BUaA: Y ~ 2y =x,y=vx, y= | x|
HUcnoab3oBarh (pyHKkuuoHaabHO-Tpaduyeckue
MpeACTABJIECHUS [UIs PELICHUS U UCCIEA0BaHUs YPAaBHEHUN U
CUCTEM YPaBHEHUM.

IIpuMeHsaATs HU(PPOBLIE PeCYPCHI Ul IOCTPOCHUS

rpa@ukoB QyHKIMIA

[ToBTOpEeHue n 06001ICHNE

[ToBTOpEeHuE
OCHOBHBIX IOHSITHUMN U
METOHOB KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAaHUU

Bbi0upaTh, NpUMEHSATh, OLEHUBATH CIIOCOObI CPABHECHUS
YKCEJI, BRIYUCICHUA, TPeoOpa30BaHUll BRIPAKECHHM, PEIICHHS
YPaBHEHHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BBIIOJIHAEMBIX ICHCTBUU U
CaMOITPOBEPKY pe3yJIbTaTa BHIUYMCICHUM, TPEe0Opa30BaHU,
MMOCTPOCHHU.

Pewmiate 3aga4u U3 peajibHOM )KU3HU, IPUMEHATH
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MAaTCMAaTUICCKUC 3HAHUS I PCIICHHA 3a/1a4 U3 JIPYTUX
IMpcaAMCTOB.

Pemarb TeKCTOBBIE 3aaavdu, CpaBHUBATD, Bblﬁl/lpaTb
CocoObI peUICHUA 3aJa91

OBUIEE KOJIMYECTBO
YACOB 110
[TPOI PAMME

102
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9 KJIACC
HanmMenoBanue pasiena  KoludecTso OCHOBHOE OcHOBHBIE BUBI JCATEIBHOCTA 00YYAIOIIUXCS
(Temel) Kypca JacoB coAepKaHue
Uucna v BBIYUCIICHHUS. 9

JIeCTBUTENIBHBIC YHCIIA

PammonansHblie 4mcia,
UPPALMOHAIBHBIC

YHuCcja, KOHEYHBIE WU
OECKOHEYHEIC
JECATUYHBIE  JTpOOH.
MHOX€ECTBO
JICUCTBUTEIBLHBIX
YHCEIT,
JICUCTBUTEIILHBIC
qHciia KaK
OeCKOHEUHEIE
JECATUYHBIE  JPOOH.
B3anMnaO0 oxHO3HAYHOE
COOTBETCTBUE  MEXKIY
MHOKECTBOM
JIEeMCTBUTEIIbHBIX

YHCEI U MHOXKECTBOM
TOYEK KOOPJAUHATHOM
npsmor.  CpaBHeHUe
JICUCTBUTEIBHBIX
qHCe,
apupMeTuIecKue

Pa3BuBaTh npejacraBjeHus O YMCIaX: OT MHOXKECTBA
HaTypaJIbHBIX YHACEJ 10 MHOKECTBA AEHCTBUTEIBHBIX
yrcen. O3HaAKOMUTBHCS C BO3MOKHOCTBIO TPEACTABICHUSA
JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU IECITUYHOMN
IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
palMOHANIBHBIX U UppallMOHaIbHBIX yncell. U300paxkars
NEWCTBUTEIBHBIE YUCIIA TOYKAMU KOOPAUHATHOM ITPSAMOM.
3anuceiBaTh, CPABHUBATH U YNIOPSI0YUBATH
JICUCTBUTEIILHBIEC YHCIIA.

BbINOJHATH, COUYETAsl YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTUvYecKre 1eMCTBUS C pallHOHATIbHBIMUA YUCIIAMU;
HAXOJAMTh 3HAYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEISIMU U
KOPHEW; BHIYMCJIATH 3HAYEHHS YACIOBBIX BBIPAKECHUM.
IHosyyuTs nmpeacraBjaeHue 0 3HAUMMOCTH
JNEUCTBUTEIBHBIX YUCET B MPAKTUYECKON JIESITETbHOCTH
YEJIOBEKA.

AHAJIM3MPOBATh W [1€J1aTh BBIBOJAbI O TOYHOCTHU
IPUOSTMKEHUS TEUCTBUTEIHHOTO YUCIIA TIPU PEIICHUN
3a7ad4.

77




denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

OKpyrisiTh JCHCTBUTEIBHBIC YUCIA, BBINIOJIHATH
NPUKUHIKY pe3ybTaTa BEIYUCICHUN, OLEHKY 3HAaYCHUN
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JIEUCTBUS C
JIEUCTBUTEIILHBIMU
YHCIIAMU.
[Tpubnmxénnoe
3HAYCHHE
BEJIMYMHBI, TOYHOCTH
MPUOJIMKEHUS.
OxpyriieHue yuce.
[Iprkuaka u oueHka

YU CJIOBBIX BBIpa)KeHHﬁ.

3HAKOMHUTBHCS ¢ HCTOPHUEH Pa3BUTUS MaTEMATUKHU

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHUS U HEPABEHCTBA. 14 OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpadpuyeckue
YpaBHEHUS C OOHOU JIuneitnoe METOABbI IPU PELICHUM YPABHEHUM, HEPABEHCTB U HX
epeMEHHOMN ypasHeHue. Perenne CHCTEM.
BHEHU I
YPaBHCHHH, Pacno3naBarp 1i€ble W JIpPOOHBIE  YpPAaBHEHWS.
CBOJSIIIUXCS K .
. Pemiatey JiMHeliHbIe M KBaJpaTHble YPABHEHHUS,
JIMHEUHBIM. .
KpagpatHoe YpaBHEHHUS, CBOASAIIMECS K HUM, MPOCTECUIINE
ypasHeHue. Perrerue JTPpOOHOpAlMOHATBHBIC YPABHEHUS.
ypaBHeHHuil IIpensiarath BO3MOXKHBIE CTIOCOOBI PEIICHUS TEKCTOBBIX
2
CBOJIAIIMXCS K 3a7a4, 00CYKIaTh UX U PelIaTh TEKCTOBBIC 3a]]a4n
KBaJIPaTHBIM. Pa3HBIMHU CITOCOOAMH.
BI/IKBa)IpaTHBIe 3HAKOMUTLCHA C ncmpneﬁ pa3BUTHUA MAaTCMATHKHU
YPaBHEHUS.
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[Ipumeps! pemenus
YPaBHEHHU TPEThEU H
YETBEPTOU CTETIEHEN

pa3JIoKEHUEM Ha
MHOXUTENHU. Penienue
JTpOOHOPAITMOHATBHBIX
YPaBHEHHUM.

Pemrenne TexkcTOBBIX 3amad
anreObpanyeckuM METOJIOM
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ypaBHeHI/ISI N HCpAaBCHCTBA.

Cucrembl ypaBHEHHI

14

VYpaBHeHHEe ¢ IBYMS
IIEPEMEHHBIMU M €ro
rpajpuk. Cucrema JBYyX
JUHEWHBIX YpaBHEHUU C
JIBYMsI TIEPEMEHHBIMU U €€
pemenue. Permrenue cucrem
JIBYX YpPaBHEHHW, OJHO U3

KOTOpBIX  JIMHEMHOE, a
JIPyroe — BTOPOW CTEIICHMU.
I'paduueckas

VHTEPIPETALNUS  CUCTEMBI
ypaBHEHUI C JByMs
IIEpEMEHHbIMU.  Pemienue
TEKCTOBBIX

OcBauBathb U NIPUMEHATH NMPUEMBI PEIIEHUS CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPaBHEHUE
HE SIBJISIECTCS JTMHEHHBIM.

Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUIECKIE
IPEICTaBIICHUS JIJIsl pellIeHUs U UCCJIeI0BAHMS
YPAaBHEHUI U CUCTEM.

AHAJIN3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredOpandyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(GbOopMYJIMPOBKH YCIIOBUS 33/1au K aire0pandeckoiu
MOJIENIN ITyTEM COCTABJICHUS CUCTEMBI YPaBHEHU;
pemaTb COCTABICHHYIO CHCTEMY YPaBHEHU;
HHTEPIPETHPOBATH PE3YJIbTaT.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4 aJreOpandecKum
CIocooom
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YpaBHEHUS 1 HEPABEHCTBA. 16 Hucossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasenctra HCPAaBCHCTBA M UX HEPaBCHCTBA; UCII0JIb30BAaTh CUMBOJIMKY U TCPMHUHOJIOTHIO.
cBoiicTBa. JInHelHbIe BoInosHATH IpeoOpa3oBaHus HEPABEHCTB, HCIOJIb30BATH
HEpaBeHCTBA € 1715 IpeoOpa30BaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
OJHOM MEPEMEHHOU .
a p Pacno3HaBaTh JIMHEWHBIE U KBAIPATHBIC HEPABEHCTBA.
U UX PEILICHUE. . .
. PemiaTh TMHEHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Cucremsl JIMHEWHBIX
. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
HEPABEHCTB C OJTHOU
HEepEeMEHHOI 1 HX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
pelLIeHHE. MTOJTy4YECHHBIE PEIICHMUS.
KBanpaTHble N300pakaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpaBEeHCTBA M MX Ha YHCIJIOBOM MPSMOM, 3aIUCHIBATH PEIIECHUE C TOMOIIBIO
peLIeHuE. CHUMBOJIOB.
I'paduueckas PemiaTh kBagpaTHbIC HEPABEHCTBA, UCIIOIB3YSI
WHTEPHpPETALINS rpaduyecKue mpeacTaBICHUS.
HCPaBCHCTB 1 OcBauBath U NPUMEHATH HEPABEHCTBA MPU PELICHUH
CHUCTEM HCPABCHCTEB C Pa3IUYHBIX 33/1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
JBYMSI
IIEPEMEHHBIMU
OyHKIMA 16 Pacno3naBarb BUIbI MA3yY4aeMbIX HKIIHM;
YHKH KBagpatnunas A M (pynKumi;
WLIKCTPUPOBAThH CXeMATUYECKH, 00BSICHATH

bynknus, e€ rpadux u
cBoricTBa. [Tapaboa,
KOOPJIMHATHI BEPIIIUHBI
napaboibl, OCh

pacroyio’keHue Ha KOOPIUHATHOM TUIOCKOCTH TpaduKOB
k

gynkumii Buga: y =kx,y =kx+b,y= _, y=x%
X
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CUMMETPHUH NapaboJIbL.
I'paduku hysKImii:

y=kx, y=
kx + b,

y= Xy =vVx, y= | x| B 3aBHCHUMOCTH OT 3HAUCHUU

KO3 UIIUEHTOB; ONMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaIpaTUUHYIO (PYHKIIHUIO 110 (popMyJIe.
IIpuBoAUTH NpUMeEPbI KBAAPATUYHBIX 3aBUCUMOCTEN

U3 pearbHOM XU3HU, PU3NUKH, TeOMETpUU. BBIABIATH

u 0000mare 0ocoOeHHOCTH Tpaduka KBaJApaTUIHOU
(ynxunum y = ax? + bx + c.

Crpouts u u300paxkaTh cxeMaTHYeCKH rpaduku
KBaJIpaTUYHBIX (PYHKIMA, 3aJaHHBIX (OpMyJIaMu Buaa Y =
axt,y=ax?+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3UPOBATH M MPUMEHSATH CBOMCTBA M3YYEHHBIX
(GYHKIMI 7151 KX TIOCTPOEHUS, B TOM YHCJIE C TOMOIIBIO

U (POBBIX PECYPCOB
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Yucinosrle

IHOCJICAO0BAaTCIbHOCTH

15

ITonsTue uncaoBou
MOCJICOBATEILHOCTH.
3amanue
MOCJICOBATEILHOCTH
PEKYpPEHTHOU
dopmyoi n

dbopmyIioi N-To uieHa.

Apudpmernueckas u
reoMeTpudecKas
IIPOTPECCUH.
@opMyJIbl N-TO YIIEHA
apudmeTnyeckoit u
F€OMETPUYECKOMN

OcBauBaTh U NPUMEHSATH UHJICKCHbIE 0003HAYCHUS,
CTPOMTH peYeBbie BbICKA3bIBAHMS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C IMTIOHATUEM
MTOCJIEJOBATCIBHOCTH.

AHaauzupoBaTh GopMyIry N-ro 4ieHa
MOCJIEI0BATEILHOCTH WM PEKYPPEHTHYIO GOpMYIly H
BBIYMCJISATH YJICHBI IOCIEI0BATCILHOCTEH, 3aJaHHBIX
3TUMH (POPMYJIAMH.

YcraHaBjiuBaTh 3aKOHOMEPHOCTb B  IOCTPOCHUU
IOCJIEAOBATEIBLHOCTH, €CJIM BBIITMCAHBI IIEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMEeTHUECKYIO U T€OMETPUUECKYIO
IPOrPECCHUHU MPHU PA3HBIX CIIOCO0AX 3aqaHUsl.
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IPOTPECCUIA, CYMMBI
NEPBBIX N YJICHOB.
N3o00pakeHne 4jieHoB
apupMeTHIECKON 1
F€OMETPUYECKOU
MPOrPECCUI TOUKAMHU
Ha KOOPAWHATHON
IJIOCKOCTH.
JIuHenHbIM 1
JKCITOHEHIMAJIbHBIN
pOCT.

CI10HBIE TPOLICHTHI

PemaTp 3a1aun ¢ ucnoias3oBaHueM (HopMmyia N-TO yjieHa
apu(pMETUYECKON U TEOMETPUUECKON TPOrPECCHI, CyMMBI
NEPBBIX N YJICHOB.

HN300paxaTh WieHbl TOCIECA0BATEILHOCTA TOYKAMHU

Ha KOOPJANHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U AABJICHUHN U3
peanbHON KU3HU, WIUTFOCTPUPYIOIINE U3MEHEHUE B
apu(MeTUYeCcKOil Mporpeccuu, B reoMeTpUYECKOM
IPOrpeccuu; 300pakaTh COOTBETCTBYIOLINE
3aBUCUMOCTH TpaUUECKH.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NOCJIEIOBATENBHOCTSIMH, B TOM YHMCJIE 33141 U3 PEaIbHOU
KHU3HU C UCTIOJIb30BaHUEM LIU(POBBIX TEXHOJIOTUH
(3MEeKTPOHHBIX TabIUL, TPa)UUECKOr0 KaNbKyJISITOpa U T.I1.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KQJIBKYJISITOPA).

3HAKOMHUTBHCS ¢ HCTOPHEH Pa3BUTHUS MAaTEMATUKH
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[ToBTOpEeHue, 0600IICHE,

CUCTEMATHU3AINS 3HAHUU

18

Yucaa u

BBIYUCJICHUA (SaHI/ICL,
CPaBHCHHC, I[GﬁCTBPISI C
I[GﬁCTBI/ITGJII)HBIMI’I
qucCiIaMH, YHuCJIOBasd
IIpsAMasd; IMPOLCHTEI,

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ITIOJIMHOKECTBO,
oTiepaly HaJ MHOXXECTBAaMH; UCMOJIb30BaTh TpaduiecKoe
IIPEICTABIICHUE MHOXKECTB ULl ONIMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPYU PEILICHUH 3a1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

AKTyaJM3UpoBaTbh TEPMUHOJOTMI0 W OCHOBHbIC

OTHOIICHHA, AEHCTBHSA, CBA3AHHBIE C YMCIAMH: HATYypaJIbHOE YUCIIO,
IIpOIIOpIMH, IIPOCTOE U COCTABHOE YHUCJIA, NEIMMOCTb HATYpaJIbHBIX
OKpYTJICHHE,
9
HPHOHKEHHE, UCell, IPU3HAKY JETUMOCTH, 1IE€JI0€ YHUCII0, MOIYJIb YUCIIa,

OIICHKA;  pelIeHUe
TEKCTOBBIX  3ajad
apuPpMETHIECKUM

criocoooMm)

OOBIKHOBEHHASI U IECSITUYHAs IPOOU, CTAaHIAPTHBINA BU]T
qucia, apuhMeTHIECKUM KBAPATHBIA KOPEHb.

BbINOJIHATH 1eCTBUA, CPABHUBATH U YIIOPSA10YUBATH

Yy Clia, MPEICTABIATh YUCIIAa HA KOOPAMHATHOU MPSIMOMU,
OKPYIJISITh YHCJIA; BHIMOJHATH NPUKUJAKY U OLEHKY
pe3yJIbTaTa BIUUCIICHHI.

Pemarh TekcTOBBIE 3aa4u apU(PMETUUECKUM CIOCOOOM.
Pemiaty nmpakruyeckue 3aaadu, COAEpKallvMe MNPOLICHTHI,
JIOJIM, YacCTH, BBIPAXKAIONIME 3aBUCUMOCTH: CKOPOCTh —
BpEeMsI — PAacCTOSAHUE, II€Ha — KOJIMYECTBO — CTOUMOCTB,
00BEM  paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh  TPYJA.
Pa3zoupars peanbHbIC KV3HCHHBIC CUTYalluH,
(popMyIupoOBaTH UX HA S3BIKE MATEMATUKH,
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HAXOIMTh DEILICHUE, MPUMEHIS MaTeMaTUYECKUI ammapar,
HHTEePIPEeTHPOBATH PE3YJIbTAT
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Anaredopaundeckue
BbIPa:KeHUS

(mpeoOpaszoBanue
anreOpanyecKux
BBIPAKEHUU,
JIOTTY CTUMBbIE

3HAYCHUS)

OnepupoBaTh NOHATHAMM: CTEIIEHb C LEJIBIM [TOKa3aTENIEM,
apumeTryecKuil KBaapaTHbII KOPEHb, MHOTOUJIEH,
anrebpauydeckas 1podb, TOXKIECTBO.

BbINOJIHATH OCHOBHBIE J1€/iCTBUS: BBIIIOIHATH PACUETHI MO
dbopmynam, mpeoOpa3oBLIBATH 1I€IIbIE, IPOOHOPAIIMOHAIILHbIE
BBIPKEHUSI U BBIPAKECHUS C KOPHSIMH, PEATH30BbIBAThH
Pa3JIoKEHUE MHOTOWICHA HA MHOXXUTEIHN, B TOM YUCIIE C
MCII0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAPaTOB U KBajpaTa
CYMMBI U pa3HOCTH; HAXOUTh

JOIIy CTUMBIE 3HAUYECHUS IIEPEMEHHBIX IS
JIpOOHOPALIMOHATBHBIX BBIPAKEHU, KOPHEH.

MopaeaunpoBaTthb ¢ TOMOLIBI0 (OPMYJI PeaTIbHBIE IPOLIECCH] U
SBJICHUS
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DOyHKIUU
(moctpoenue,
CBOMCTBA M3YUYEHHBIX
byHKIMI;
rpaduueckoe perieHue
YPaBHEHUH U UX
CUCTEM)

OnepupoBath NOHATHAMM: QyHKIMS, rpaduK QYyHKIUY,
HYJIM QYHKINH, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA,
IPOMEXYTKH BO3pacTaHus, yObIBaHUS, HANOOJBIIIEE U
HanMEHbIIIee 3HAYCHHS (PYHKIIHH.

AHAJIM3UPOBATH, CPAaBHMBATh, OOCY:KIaTh CBOWCTBA

byHKUIUNA, CTPOUTH UX TpaduKy.

OnepupoBaTb NOHATUSIMH: IPSIMAST
POIOPIIMOHATIEHOCTh, O0OpaTHas MPOMOPIUOHATIBLHOCTD,
auHelHas GyHKIM, KBagpaTuiHas QyHKIus, napadoa,
runepOona. Uenosb3oBaTh rpapukm I ONpeieeHus
CBOWCTB, IPOLIECCOB U 3aBUCUMOCTEH, ISl PELICHUS 3a/1a4
U3 IPyTUX YYECOHBIX MIPEIMETOB U PEabHON KU3HU;
MO/IeJIUPOBATH C MTOMOIIBIO Tpa)UKOB peaibHbIE
IIPOLIECCHI U sIBJICHUS. BbIpaxkars (popMyaaMu
3aBUCUMOCTH MEXK]ly BEJIMYMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJIEPAJIBHASA PABOYAA ITPOTPAMMA  YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust Kak OIMH W3 OCHOBHBIX PA3JI€JIOB IIKOJbHOM MAaTEMAaTHKH, UMEIOLINN
CBOCH IIEIbI0 00CCIEYUTh M3Y4YEHHE CBOMCTB W pa3MepoB (GUTyp, UX OTHOIICHUN U
B3aUMHOE PAacCIOJIOKEHHUE, OMUPACTCs Ha JOTHYECKYI0, JOKa3aTeJIbHYIO0 JIMHUIO.
[leHHOCTh W3Y4YEHHS TEOMETPUM Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHus
3aKJIIOYaeTCsl B TOM, 4YTO OOyYaloIIMIICS YYUTCA TPOBOJUTH JOKa3aTeIbHbIC
pacCyXJ€Hus, CTPOUTh JIOTUUYECKUE YMO3AKJIIOUCHHMS, [IOKa3blBaTb HCTUHHBIC
YTBEPXKJEHUSI U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOIO», OTIWYaTh CBOMCTBA OT TMPU3HAKOB, (opMyaupoBaTh OOpaTHbIC
YTBEPKICHUS.

BTOpoii LEHHOCTBIO HM3Y4YEHHsSI TEOMETPUM SABISIETCA HCIOJIB30BAHUE €€ KaK
UHCTPYMEHTA MpPU pELUIEHUU KaK MaTeMaTHYeCKUX, TaK W MPAKTHYECKUX 3ajady,
BCTPEUAIOLIUXCS B pPeaibHOM *KU3HU. OOydaromUiCs OJKEH HAYYUTHCS ONPEICIIUTh
reOMEeTpUYECKYI0 (UIypy, ONUCATh CJIOBAMHU JAaHHBIM 4epTEX WIM PUCYHOK, HAWTH
IJIOLIAAb 3€MENBHOIO y4acTKa, PacCUUTATh HEOOXOAMMYIO UIMHY ONTOBOJOKOHHOIO
kabeyst unu TpeOyeMble pa3Mephbl rapaxa i aBTOMOOWJISA. DTOMY COOTBETCTBYET
BTOpasi, BBIUHMCIMTENIbHAS JIMHUS B W3ydeHUU TeoMmeTpuu. [lpum pemiennn 3amgad
MPAKTUYECKOTO XapakTepa OOyYaAIOIIMICS YYUTCS CTPOUTh MATEMATHUYECKHE MOIENU
peanbHBIX )KU3HEHHBIX CUTyallui, MPOBOAUTH BBIYMCICHUS U OLEHUBATh aJICKBATHOCTD
MOJIyYEeHHOTO pe3yJjbTaTa.

KpaitHe BaxkHO mNOAYEPKMBATH CBSA3M TE€OMETPUM C JPYTUMHU Y4EOHBIMU
npeIMeTaMi, MOTMBHPOBATh HKCIIONb30BaTh ONpPENEIECHUs T€OMETPUUYECKUX (Uryp u
NOHATUH, JEMOHCTPUPOBATh MPUMEHEHHUE MOJYUYEHHBIX YMEHUN B (DU3UKE M TEXHUKE.
OTu cBs3u Hambosee spKO BUAHBI B TeMax «Bektopsl», «Tpuronomerpuyeckue
cooTHoIIeHUs», «Metoa koopauHaT» u « Teopema [Tudaropar.

VYyeOnsiii kypc «l'eomeTpusi» BKJIIOYAET CJIAEAYIOIIME OCHOBHBIC pa3/eiibl
conepxanusi: «['eomerpuyeckue GUrypsl 1 uX CBOUCTBay, «VI3MepeHne reoMmeTpuyecKux
BEJIIMUUH», «J€KapTOBBI KOOpAMHATHI HAa IUIOCKOCTH», «BekTopsl», «llBrKeHU
mIockocTy, «IIpeodpazoBanus mogo0us».

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX Ui H3Y4YeHHS Yy4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helelw), B 8 kinacce — 68
yacoB (2 Jaca B HeZleNnt0), B 9 knacce — 68 yacoB (2 yaca B HEJEINIO).
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COJEPKXAHUE OBYUYEHUA

7 KJIACC

Hauanenble nonsTus reometpun. Touka, npsimasi, OTpE30K, Jdyd. YToa. Buasl yrios.
Beprukanbasle M CMexHbIE YIribl. buccekrpuca yrima. JlomaHas, MHOIOYIOJIBHUK.
[TapannenbHOCTh M NEPIEHAUKYIIIPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa OceBOW cumMmeTpuu. [Ipumepsl
CUMMETPUU B OKPYIKAIOIIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MMOMOLIBIO LIUPKYJISI U JINHEUKH. TpeyronsHuK. BeicoTa,
MearaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyrojabHHUKA.

CBoiicTBa M TNpU3HAKK PaBHOOENPEHHOro TpeyroibHuKa. [lpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONMCTBA M TNpPU3HAKU NApAUIECIBHBIX NOpsMbIX. CymMMa YTJIOB TPEYTOJIBHHUKA.
Bremnue yrisl TpeyroiabHUKa.

IIpsMoyronbHblld  TpeyrojdpHUK.  CBOMCTBO  MEIHWaHbl  NPSAMOYIOJIBHOTO
TPEyTrOJbHUKA, NPOBEAEHHOM K rumnoreHyse. [Ipu3Haku paBeHCTBA MNPAMOYIOJIBHBIX
TPEYTrOJbHUKOB. [IpsMOYTOJIbHBINA TPEYTOIBHUK C YTIIoM B 30°.

HepaBeHncTBa B reoMerpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o O0JIbIIIEeM yTJie U O0JIbIIeH CTOpoHE TpeyroyibHuKa. [lepnenaukysp
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria U cepequHHbBIA NEPIEHAUKYJIIP
K OTPE3KYy KaK TEOMETPUUECKHNE MECTA TOUYEK.

OKpy>KHOCTb M KpyTI, XOpAa U JMaMeTp, UX CBOKCTBA. B3auMHOE pacnosiokeHHe
OKpy>KHOCTHM M TmpsMou. KacarempHas W cekymas K OKPYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAasA B yroJy. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KVIACC

UYerbipéxyronpauku. [lapammenorpamMm, €ro npu3Haku W CBOMCTBA. YacTHbIe
CIIy4au MmapajuiesIorpaMMoB (MPSMOYTOIBHUK, pOMO, KBaIpaT), UX MPU3HAKH U CBOWCTBA.
Tpanenus, paBHOOOKast Tpamnerusi, €€ CBOMCTBa U Mpu3HaKU. [IpsiMmoyrosibHas Tpanemusi.

Meron ynsoenus meauansl. LlenTpanbsHas cummerpus. Teopema Pareca u teopema
O IPONOPIIMOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp mMacc TpeyroiapHuUKa.
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[TogoOue TtpeyronpHUKOB, Kodhdumment momodus. [IpusHaku momoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHn: MPAKTUYECKUX 3a/1a4.

CpoiictBa miomaned reomerpudyeckux ¢uryp. Dopmynsl s TUIOHIAAM
TpeyrojbHHKa, Mapamienorpamma, pomba u Tpamneuuu. OTHOIIEHHE TUIoHIaAeh
oA00HBIX GUTYP.

Boluucnenue miomaneil TpPeyrojbHUKOB W MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHHH
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yTIJIa MPSMOYTOIBHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHkuu yrioB B 30°, 45° u
60°.

BnucanHbele M LEHTpalbHBIE YIJIBI, YIOJ MEXKIY KacaTelbHOHM W XOpAOH. YTIIbI
MEK]ly XOpJIaMH U CEKyIIMMU. BriicaHHbIE M ONTMCAaHHBIC YETHIPEXYTOIBHUKH. B3anmMHoe
pacnojioxkeHue IByX OkpyxkHocTeil. Kacanue okpyxkHoctei. OOiue kacateiabHble K
JIBYM OKPYHOCTSIM.

9 KITIACC

Cunyc, kocunyc, tanreic yrioB oT 0 qo 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEIACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpPOM3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUH OTPE3KOB
CEKYILHX, TeopeMa O KBaIpaTe KacaTeIbHOM.

Bekrop, nnmuHa (MOAyJib) BEKTOpPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALIUU
HaJl BEKTOpamu. Pa3noxeHne BEKTOpa MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HaxO0KJICHUS JUIMH U YIJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTHU. YPAaBHEHHUS INPSIMOM U OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEYEHHUE OKPYKHOCTEW M IMpsAMBIX. MeETox KOOpAWHAT W €ro
IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKM. JUTMHA OKPYKHOCTU. ['paycHas u paguaHHas Mepa
yIJIa, BBIYMCICHNE UIMH AYT OKpyKHOCTEH. I1nomans kpyra, cekropa, cCerMeHra.

JIBMKEHHUsS IUIOCKOCTM UM BHYTPEHHHE CHUMMETpUM (Guryp (3s€eMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.
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INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJbTaTBl OCBOEHUS MPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh M3y4deHHBIE TeoOMETpUUYecKHe (UTYPBI, OMPEAENsATh UX B3aUMHOE
pacrnoyiokeHue, u3o0paxaTb TeOMETPUYECKUE (QUTYPHI, BBIIOJIHATh YEPTEKU IO
YCIIOBHIO 3ajauv. V3MepsTh JTWHEWHBIE W YIJIOBbIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIUHCIICHUE JIUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyr0 OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KHU3HU, pPa3MEpoOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THUX OOBEKTOB IO
MOPSAKY BEJINYUHBI.

CTpouTh 4EepPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tosp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELUICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIEHHS C UCIIOJIB30BAHUEM F€OMETPUYECKUX TEOPEM.

[Tosmp30BaTbCsd  NpPU3HAKAMH  PABEHCTBA  IPSAMOYIOJBHBIX  TPEYTOJIBHUKOB,
CBOWMCTBOM MEJMaHbI, IPOBEIAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYIrOJIbHUKA, B
pPEILIEHNH T€OMETPUYECKUX 3a1aY.

OnpenensaTh napauieIbHOCTh NPSMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT cC
HUMH ceKymas. OnpenensTe NapayieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA
PacCTOSAHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3a1aum Ha KjeT4aTol Oymare.

[IpoBOIUTH BHIYMCIICHHS] M HAXOAWTh YMCIIOBBIE U OYKBEHHBIC 3HAYEHUS YTJIOB B
FEOMETPUYECKUX 3aJad4aX C MCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IMpPU IEPECEUYEHUU JIBYX
NapajuleNIbHbIX IPSIMBIX CEKyIlIel. Pemars npakTnyeckue 3aj1aun Ha HaXOKJIECHHUE YTIIOB.

Brnaners noOHATMEM TIE€OMETPUYECKOTO MeCTa TOYEK. YMEThb OIpenesaTh
OMCCEeKTpUCY yIJia U CepeANHHBINA NEPICHIUKYIISIP K OTPE3KY KaK FEOMETPUUYECKHUE MECTa
TOYEK.

@opMynMpOBaTh ONPEACIEHUS OKPYKHOCTH W Kpyra, XOpAbl MU JIHAMETpa
OKPYKHOCTH, IIOJIb30BATHCS HMX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IIPH
pEeLIEeHNH 3a1a4.

Bnaners moHsATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. Ilonb3oBaTbca ¢dakTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NTEPIICHINKYIISPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.
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Brnaners moHsATMEM KacaTENbHOM K OKPYXKHOCTH, IOJIB30BATBHCS TEOPEMOU O
NEPIIECHINKYJIIPHOCTH KaCaTEIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

ITonp30BaTbCsA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPAaBEHCTBAMHM, ITOHMMATh HX
IIPaKTUYECKUN CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHME IMOCTPOCHHsI C TOMOIIBIO LHUPKYJIA M
JIMHENKHU.

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHSI MPOTPaMMbI y4eOHOro Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, ITOJIb30BATHCS
UX CBOMCTBAMHU IIPU PEIICHUU I'€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUSI MENAaH TPEYroJbHUKA (IIEHTpa Macc) B
peLIEeHNH 3a1a4.

Brnaners moHATHEM CpEeIHEW JUMHUM TPEYTOJIbHUKA W TPaleUWH, IPUMEHATh HUX
CBOWCTBA IPU pELIEHUU reomMeTpudeckux 3anad. Ilonb3oBarbes teopemon Paneca u
TEOPEMOM O IIPOIOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX [l PELICHUs IPAKTUUYECKUX
3a/1a4.

[TpuMeHsTh NpU3HAKK 000U TPEYTOJIbHUKOB B PELLICHUN T€OMETPUYECKUX 3aau.

[Tons3oBaThess  Teopemoit I[ludaropa s pemieHUsT TEeOMETPUUYECKUX U
IpaKkTUYeCKuX 3agad. CTpOUTh MaTEMaTUYECKYIO MOJENb B IMPAKTUYECKHX 3aJayax,
CaMOCTOATENIBHO JeNaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

Biianers NoHATUAMM CHHYCA, KOCHHYCA U TAHT'€HCA OCTPOI0 yIUIA MPSIMOYTOJIbHOTO
TpeyrojbHUKA. [10/1630BaTHCSA 3TUMH MOHATUAMHU Ul PELICHUS IPAKTUYECKUX 3a4a4.

Beruucnars  (pa3ivuHbIMU - CIIOCOOAMU) TUIOIIAb TPEYroJbHUKA W IUIOMIAIN
MHOTOYTOJIbHBIX (puUryp (mosib3ysch, rie HeoOXOaUMO, KalbKyJasTopoMm). IIpuMeHsATh
IIOJTyYEHHBIC YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Biianers NOHATHUSAMM BIIMCAHHOTO U LEHTPAIBHOTO YIJIA, UCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MEXIy XOpAaMH (CEKYIIMMH) U yTie MEXAy KacaTeJbHOU U
XOPJIOH IIPH PEIIEHUH T€OMETPUYECKUX 3a/1a4.

Bnagers moOHATMEM ONMCAHHOIO YETBIPEXYTOJIBHHUKA, IIPUMEHATH CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOIbHUKA MIPHU PEIICHUH 3a/1a4.

IIprMeHATh NOy4YEeHHBbIE 3HAHNS HA IPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJIEIIN
IS 3aad  peajbHOM KWU3HM M TPOBOJHWTH COOTBETCTBYIOIIME BBIYHMCICHUS  C
OpUMEHEHUEM TMOAOOMS U  TPUTOHOMETpUH  (TOJB3YyACh, TI€ HEOOXOAMMO,
KQJIBKYJISITOPOM).
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[IpeameTHBIC pPE3yJBTaTBl OCBOEHUS MPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTHh C MX MOMOIIBIO
pa3nuYHbIE AJIEMEHTBl NPSIMOYIOJBHOIO TPEYroJbHUKA («PELIEHHUE MPSIMOYTOJIbHBIX
TPEyrojabHUKOB»). HaxonuTe (¢ NOMOIIbIO KaNbKYJATOpA) JUIMHBI M YIJIBl IS
HETaOJMYHBIX 3HAYCHHI.

[Tonb3oBatbes  (popmynamMu TPUBEACHHS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXACCTBOM  JUII HAXOXIAEHUS COOTHOLIEHWW MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOpEMbI CUHYCOB M KOCHUHYCOB [UIl HAXOXKICHUSA Pa3IUYHBIX
3JIEMEHTOB TPEYTrOJIbHUKA («PELICHHE TPEYrOJbHUKOBY), TIPUMEHATh UX IPHU PELICHUN
reOMETPUYECKUX 3a4au.

Bnagers noHsATHSMU TpeoOpazoBaHUs MOJO0US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb3oBaTbest cBOMCTBaMM MOJ00USI MPOU3BOJIBHBIX (UTYP, YMETh
BBIYMCIIATH JJIMHBI U HAXOAUTH YIJIbl y TOA0OHBIX Guryp. [IpumensaTs cBoiicTBa noaoous
B MPAaKTHUYECKUX 3ajJadax. YMETb NPHUBOJUTH NPHUMEPbl MOAOOHBIX (UIYp B
OKpY>KaroIlleM MHDE.

ITonp30BaTbCad TEOpEMaMH O IPOU3BEACHUM OTPE3KOB XOpHA, O IIPOU3BEICHUU
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUNA U (PUINYECKUI CMBICT,
IPUMEHSTH UX B PEIIEHUU F€OMETPUUYECKHUX U PU3NUECcKHX 3a1a4. [[puMeHaTs ckansipHoe
IIPOU3BEACHUE BEKTOPOB JIJISI HAXO0XKACHUS JJIUH U YTJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €TI0 B PELICHUH
F€OMETPUYECKUX U IPAKTUYECKUX 3a7a4.

Brnaners NOHATUSAMH NPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH, JIJIMHBI
IyTU OKPY’KHOCTH M PaJMaHHOW MEPBI YIVla, YMETh BBIUMCIIATH ILUIOIIAAbL Kpyra U €ro
yactel. [I[puMeHATh Moy4YeHHbIE YMEHHS B TPAKTUYECKUX 3a/1a49aX.

Haxonutb ocu (MU LEHTPbI) CHMMETPUU (QUTYp, TIPUMEHSTh IBHKEHHS TNIOCKOCTH
B IIPOCTENIINX CIyYasx.

[IprMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIN
IS 3aa4  pPEeajbHOM KWU3HUM M TPOBOJHWTH COOTBETCTBYIOIIME BBIYMCICHUS  C
NPUMEHEHUEM MTO100MSI M TPUTOHOMETPUYECKUX (PYHKITHH (TT0MIB3YSICh, Te HEOOXOAUMO,
KQJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HauMmenoBanue pasiena KoquaecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(Tembl) Kypca 4acoB coJiep>KaHue
[Ipocrenimme 14 [Ipocrerimmue DopMyJIMPOBATH OCHOBHBIC TTOHITHS U ONIPEICIICHHUS.
reoMeTpuueckue (GUrypsl u rCOMCTPHUICCKHUC Pacno3HaBaTh HU3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBoWCTBa. M3mepeHue OOBEKTHI. OIpeAedATh UX B3aUMHOE PACIIONIOKEHNUE, BHINOJIHATH
MHOroyroJyibHUK,

IT'COMCTPHUYICCKUX BCIIMYNH

noMaHasi. CMeKHbIE

Y BEpTUKAJbHBIE
yribl. Pabota c
MPOCTEUIIINMHU
yepTeKaMHu.
N3mepeHnne TuHENHbIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHHUE OTPE3KOB
Y YIJIOB

YEpTEXK I10 YCIOBUIO 3aJa4H.

IIpoBoauTsh NpocTenIe MOCTPOEHUS ¢ TOMOIIBIO [IUPKYJIS
Y JIMHEUKH.

N3mepsATh JINHEWHBIE U YTIIOBBIE BEJIMYMHBI TEOMETPUYECKUX U
IPaKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NMPOBOAUTH IPyOyIO OLIEHKY UX Pa3MEPOB.

PemaTp 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX Uryp.

IIpoBoanTh KiacCUPUKALINIO YTIOB, BBIYHCIATH
JIMHEWHBIE W YTJIOBBIE BEJIWYWHBI, NPOBOAMTH
HEOOXOJMMBbIE  JIOKAa3aTENbHBIE  PaCCyKICHUS.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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TpeyroabHUKU

22

IToHsiTE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX|
yepTexkax (C ykazaHuEM IPU3HAKOB).
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NIEPBUYHBIE
NPEACTABICHUS O
paBHBIX QuUrypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipr3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeHAHBI
MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
IPOBEAEHHON K
TUITOTEHY3E.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipn3Haku n
CBOMCTBA
paBHOOEIPEHHOTO
TPEYTroJIbHUKA.
Hepasencrtea B
Tr€OMETPUHU.

BeiBoauTh ciieicTBUS (PAaBEHCTB COOTBETCTBYOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyIHPOBATH OINPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYTOIbHUKA; CEPEAUHHOTO MEPIIEHIUKYISIpa
OTpE3Ka; IEPUMETPA TPEYTOIbHUKA.

®opMyIMpPOBaTh CBOICTBA U PU3HAKH PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crpouts 4yeprexy, pemiaTtb 3aJa4¥  C  [TOMOILIBIO
Hax0>JICHUSI PaBHBIX TPEYTOJIHbHUKOB.

IIpuMeHATH NPU3HAKU PABEHCTBA MPSIMOYTOIbHBIX
TPEYTOJILHUKOB B 3a/1a4ax.

Hcnoan3oBath 1HUPPOBBIE PECYPCHl AJISI HMCCIAEAOBAHUS
CBOMCTB U3y4aeMbIX (PUTYP.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
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[IpsAMOyTroJIbHBIN
TPEYTOJBHUK C YIJIOM

B 300

99




denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

[TapannenbHbie MPSMBIE,

CyMMa YTJIOB TPEyTOJIbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOMCTBA.
Hakpecrt nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
o0pa3oBaHHbIE TIPU
MEPECCUECHUH
napasuielIbHbIX
MPSIMBIX CEKYILEN).
[Ipn3Hak
napaieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUN
OT TOYEK OJHOU
IpsIMOM 10 BTOPOU
npsimoii. Cymma yrioB
TPEYTroJIbHUKA.
Breunue yribl
TPEYTrOJbHUKA

®opMyIMPOBaTh MOHATHE [TAPAJUICIBHBIX MIPSAMBIX,
HAXOAUTh IIPAKTUYECKUAE TPUMEPBI.

M3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX NIPU IIEPECCUECHUN
napajuleNIbHBIX IpAMBIX cekyuen. IlpoBoautb
A0KA3aTeJIbCTBA MMAPAIIIETBHOCTH ABYX MPSMBIX C IOMOLIBIO
yTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX TPEThEH
IIPSIMOM.

BeIyuciasiTh CyMMY YIUIOB TPEYTOJBHUKA U MHOTOYTOJIbHUKA.
Haxoautp uncioBbie U OyKBEHHbIE 3HAYEHUS YTJIOB B
r€OMETPUYECKHX 3a4a4aX C UCIIOJIb30BAHUEM TEOPEM O

CyMME yIJIOB TPEYIOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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OKpYy>KHOCTb U KPYT.
["'eomeTpuueckue

IMOCTPOCHHUA

14

OKpy>XHOCTb, XOpAa U
JMaMeTp UX CBOMCTBA.
KacarenpHas x
OKPY>KHOCTH.
OKpy»HOCTb,
BIIMCAHHAS B YTOJL

DopMyJTHPOBATH ONPeIeICHUNA. OKPYKHOCTH, XOPBI,
JIMaMeTpa U KacaTeJIbHOM K OKpykHOCTH. U3y4aTh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.

HccaenoBarhb, B TOM 4KCIIE HCIOJb3YH HU(PPOBbIE PeCypPCHI:
OKPY’KHOCTb, BIMCAaHHYIO B yTOJI; LICHTP OKPY’KHOCTH,
BIIMCAaHHOM B yTOJI; PABEHCTBO OTPE3KOB

[Tonstue o I'MT,
IIPUMEHEHUE B
3a/j1a4ax.
buccexrpuca n
CEepECANHHBIN
NEPHEHANKYJIAP Kak
r€OMETPUYECKHE
MeCTa TOYEK.
OKpy»XHOCTb,
OIIMCAHHAas OKOJIO
TPEYTOJIbHUKA.
OKpy»XHOCTb,
BIIMCAHHAS B
TPEYTOJIbHUK.
[Ipocreimue
3a/1a4yu Ha
IIOCTPOCHUE

KacaTelIbHbIX.
Hcnoas3oBats metoa [ MT 1i1a nokazarenbcTBa TEOPEM O
nepeceyeHu OUCCEKTPHUC YTIIOB TPEYTOJbHHUKA 1
CEpEAMHHBIX NIEPIICHINKYJIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombo I'MT.

OsBJianeBaTh NOHATHUAMM BIMCAHHON U ONMCAHHOM
OKPY>KHOCTEH TPEYTrOJbHUKA, HAXOAUTH LIEHTPBI STUX
OKPYXXHOCTEM.

PemiaTtb OCHOBHBIE 3a/1a4U HA NMOCTPOEHUE: YIJia, PABHOIO
JAHHOMY; CEPEIUHHOTIO MEPIIEHIUKYIISIPA JAHHOTO OTPE3KA;
IPSAMOM, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEPIEHIUKYJISIPHON JaHHOU MPSMOMN; OUCCEKTPUCHI
JAHHOTO yIJIa; TPEYTOJIBHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS T€OMETPUU
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[ToBTOpEHue, 00001IeHNE 4 ToBTopeHue y | PemaThb 3a1a4M Ha IOBTOPEHUE, MITIOCTPUPYIOIIUE CBI3H
3HAHUN 060BIIEHIe OCHOBHBIX | MY PasINIHBIMU YaCTAMHU Kypca

MOHITUA W METOJIOB
Kypca 7 kiacca

OBILEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KJIACC
HanmenoBanue pasaena | KojudecTBo OCHOBHOE OcHOBHBIE BUIBI AEATEIBHOCTU 00YyUaIOIIUXCS
(Tembl) Kypca 4acoB coziepxKaHue
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YeThIpEXyroIbHUKH 12 Tapasuienorpam, ero M300pakaTh M HAXOUTH HAa YSPTEIKAX YCTHIPEXYTOIBLHUKH
NPU3HAKH U CBOjficTBa., | PA3HBIX BHIOB M HX  DJCMCHTEL ®DopMyJIHpPOBATH
YacTHbIE CITyuan onpenejieHHsi:  MapajuiejiorpaMMa, — IPSIMOYTIOJbHHKA,
TapasuIeIorPaMMOB poMba, KBaapara, Tpamelud, paBHOOOKOH Tparenuwu,
(MPSAMOYTOJILHUK, IPSIMOYTOJIBHOM TpareIum.
poMO, KBaapar), ux Jloka3pIiBaTh M HCIOJb30BATH MPH PpelIeHHH 3a1a4
NPU3HAKKM U CBOMCTBA. | MPU3HAKK U CBOMCTBA: MMapajuiejorpamma,
Tpanenus. IpsSMOYTOJIbHHKA, pOMOa, KBajpaTa, Tpaneuu, paBHOOOKOH
PaBHOOOKas 1 Tparenuu, IpsSIMOYTOJILHOMN TpareIHH.
IPSIMOYTOJIbHAS
pAMOY IpuMeHsATH METO/ YABOCHUS MEIHAHBI TPEYTOJIbHUKA.
TpareIum.
Hcnoan3oBaTh U(POBLIC PECYPCHI I UCCIICTOBAHMS
Meton yaBoeHus .
CBOMCTB H3y4aeMbIX (DUTYD.
ME/IUaHbI.
IenTpansHas 3HAKOMHTBCS C HCTOPHE pPa3BUTHS TCOMETPHUU
CUMMETPHS
Teopema daseca u Teopema 15 IpoBoaUTH MOCTPOEHUS C TIOMOIIBIO IIUPKYJIS U

0 IMPOIIOpIHUOHAJIbHBIX

OTpe3Kax, MoJ00HbBIC

TPEYTOJIbHUKU

Teopema daneca u
TeopeMa

0
MPONOPIIMOHATBHBIX
otpe3kax. CpenHsis
JIMHUSI TPEYTOJIbHUKA.

JIMHEWKHU C UCIO0JIb30BaHuE TeopeMbl Dajieca U TeopemMsl 0
MIPOIMOPIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTs,  AOKA3aTEJHLCTBO TOrO, UYTO  MEIHMAHbI
TPEYTOJbHUKA TIEPECEKAIOTCs B OJJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JINHUSL.

[TponopumonaneHble
orpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[ToxoOubIE
TpeyroJbHUKHU. Tpu
MpU3HaKa MoJ00us
TPEYTOJIbBHUKOB.
[Ipumenenune
noxooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

CBsI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEIUAHBI JICTATCSA TOUKOU UX TIEPECCUCHUS.

HaxoanTh 1mogo0HbIC TPEYTOJILHUKHA Ha TOTOBBIX YEPTEKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MSI.
Pemath 3agaum Ha 0J00HBIE TPEYTOIBLHUKH C TIOMOIIIHIO
CaMOCTOSITEIILHOT'O IMIOCTPOCHUS YepTekKeH U HaX 0K ICHUS
MOA0OHBIX TPEYTOJIHPHUKOB.

IIpoBoauTH J0KA3aTEJLCTBA C HCIIOJIb30BaHUEM
MIPU3HAKOB MOI00USI.

Jloka3bIBaTh TPU MpU3HAKA MTOA00HUS TPEYTOJILHUKOB.
I[IpumMeHsATH MOTyYeHHBIC 3HAHUS TIPU PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/ad.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU

[Imomans. Haxoxnenue
MJIOIIAJEH TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (PUTYD.

[Tnomaau nogo6HbIX GUTYp

14

CBoiicTBa WIOIIAAEH
reOMETPUUECKUX
buryp. ©opmyibl
JUTS TIIOIIA A
TPEYTOJIbHUKA,
napajjiesiorpamma,
Tpanemuu.
Brruucienue
MJIOIIAZEN CIIOKHBIX

duryp.

OBjaneBaTh NEPBUHYHBIMH MPeACTABJIEHUIME 00
oO1eit Teopuu wiom@aan (Mepsl), GopmMyJaupoBaTh
CBOMCTBA TIJIOMIAH, BBISCHITH UX HATJISITHBINA CMBICIL.
BoiBoauTh (opMyJibl TUIOIIAIM MTapajiesiorpaMmma,
TPEyTOJbHUKA, Tpaneuu u3 GopMyJibl TI0IIA N
MPSIMOYTOJIbHUKA (KBaJpaTta).

BoiBoauTH OpMYIIBI TIJIOMIATN BEITYKIOTO
YEeTRIPEXYTOJIbHUKA Yepe3 TUArOHAI U YTOJI MKy HUMH.
Haxoauts miomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
OyMmare, HCIOJIb30BaTh paz0ueHue GUrypsl Ha YaCTH U
JIOCTpavBaHHUE.
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[Tnomanu dpuryp Ha
KJIeT4aTon Oymare.
ITnomany momoOHBIX
buryp. 3amaum ¢
MPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MTOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa30upaTh npuMepbl UCIIOIB30BaHNs BCIOMOTATEIBHOU
IUTOIIA/IN JUIS PELICHUS TEOMETPUYECKHX 3a4ad.
HaxoauTsp miomaay nogo0HbIX GUryp.

Bb1uuncJasaTh mI0maan pa3iiuHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTp 3a1aum Ha TIIONIA/1b C MPAKTUYECKUM
coJiep>KaHUEM
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Teopema Iudaropa u
Hayaja TPUTOHOMETPUH

10

Teopema Iudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUECKHUX
(GyHKLIHNA OCTPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOILICHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Joka3biBaTh TeopeMy Iludaropa, ucnosn3oBarb ¢€¢ B
MPAKTUYECKUX BHIYUCICHUSX.

D®opMyJIHPOBATH ONPEICIICHUS

TPUTOHOMETPUUECKUX (PYHKIIHI OCTpPOro yria,

NPOBEPATHh UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUUECKUE COOTHOIICHUSI B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBaTh COOTHONIICHUST MEXIYy CTOPOHaMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45° u 45°; 30°
n 60°.

Hcnoan3oBaTh GopMyIibl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO JJI1 HAXOKIACHUS
COOTHOIICHUM MEXTy TPUTOHOMETPUUYECKUMU (DYHKIHSIMU

Pa3JIMYHBIX OCTPBIX YIJIOB.
IIpyMeHATH NOyYEHHBIE 3HAHUS U YMEHUS NPU PELICHUN

IMIPAKTUYCCKUX 3ada4.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU

106



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

YTIBI B OKPY’KHOCTH.
BrniucaHHbIe 1 ONTMCaHHbBIE
YETHIPEXYTOJbHUKHU.
KacarenbHble K
oKpyxHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnoucannsie n
LHECHTPAIBHBIE YTJIbL,
YrOJ MEXY
KacaTelabHOU U
XOpIOH. YTIIbI
MEXIY XOpJAaMH U
CEeKyIIMMH.
Bnucannsie u
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
[Iprumenenue sTux
CBOWCTB IpH
pelIeHnn
F€OMETPUYECKUX
3aJad.

B3aumuoe
pacmoJIOKEHUE JBYX

OKPY>KHOCTEH, 001111e
KacareibHble. Kacanue

OKPYKHOCTEMN

®opMyJIHPOBATH OCHOBHBIE OIIPENCIICHUS, CBA3aHHBIEC C
yIJIaMU B Kpyre (BOMCaHHBIA yIroJl, HEHTPaIbHBIN yIrod).
HaxoauTh BrMcaHHBIE yIUIbI, ONIUPAIOIIUECS HA OJIHY AYTY,
BBIYHUCJISATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
PECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpEHME, 00001ICHNE

Pemarn 3aJla9M Ha ITOBTOPCHUC, HIIJIIOCTPHUPYIOIIUC CBA3U

[loBTOpEHUE
3HAHUNU OCHOBHBIX MoHsruii | MEAY PASMUIHBIMU YaCTAMH Kypca
METO/I0B KypcoB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUM
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
CHOBHBIC BUJIBI JCATEILHOCTH 00YUYarOIIUXCS
HaumenoBanue pasznena | KonuuecTBo OcHoOBHOE 0 BT Y -
(Temsl) Kypca 4acoB coJiepKaHue
Tpuronomerpusi. TeopeMbl 16 Onpesiesienne @opMyJIHMPOBATH  ONpPedeJeHUs]  TPUTOHOMETPUUYECKUX
KOCHMHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX q)YHKHI/Iﬁ TYIIBIX U IIPAMBIX YIJIOB.

Pemienue TpeyroinbHUKOB

bynkuumii yrios ot 00

1o 1800. ®opmyiisl
IIPUBEACHUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenune
TPEYTOJIbHUKOB.
IIpakTrnueckoe
PUMEHEHUE
JIOKa3aHHBIX TEOPEM

BbIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C
pagnycoM OMMCAHHON OKPY>KHOCTH).

BeiBoauTh (pOPMYJIbI NI BHIYUCICHHUS IJIOLIAAEH €
HCI0JIb30BaHMEM TeopeM TPUTroHoMeTpuHM (popmyna
IJIOIIAIA TPEYTOJIBHUKA YEPE3 JBE CTOPOHBI U YIOJI
MEXAYy HUMH, (hopMyJia TUIOLAAN YEThIPEXYTOIbHUKA
Yyepes3 ero ANaroHaliy U yroj MeXIy HUMH).

Pemiatb TpeyroapHUKMY.

PemaTp nmpakTuyeckue 3aaud, CBOASAIIMECS K
HaXO0XXJICHUIO PA3JIMUHBIX DJIEMEHTOB TPEYTOJIbHUKA
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[IpeobpazoBanue mo00wusl.
MeTpuueckue
COOTHOIICHUS

B OKPYKHOCTHU

10

[Tonstue o
npeoOpa3zoBaHuU
moa00us.
COOTBETCTBEHHBIC
DIIEMCHTBI
NoJ00HBIX (UTyYp.
Teopema o
MPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopemMa

OcBauBaTh NOHSITHE TPEOOPA30OBAHUS TTOJOOMS.
HccaenoBaTh OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
pu peoOpa3oBaHUU MOJ00MS.

HaxoauTth npuMepsl mogo0us B OKpy KaroIei
JIEHCTBUTEILHOCTH.

BbIBOAUTH METPUUECKHIE COOTHOMIECHUS MEXKITY
OTpE3KaMHU XOpJI, CEKYIIHNX U KacaTeIbHBIX C
UCIIOJIb30BAaHUEM BITMCAHHBIX YTJIOB U TTOJI00HBIX
TPEYTOJIBHUKOB. Pemarh reoMeTpudecKkre 3a1auu u
3a/1au U3 pealbHOM KU3HU C UCTIOIH30BAHUEM MOJOOHBIX
TPEYTOJIbHIKOB

O IPOU3BEIAECHUU
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJIbHOM.
IIpumeHnenue B
pelieHuu
r€OMETPUUECKHUX
3a1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIUMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DU3NYECKUN U
F€OMETPUUECKUH
CMBICJT BEKTOPOB.
PaznoxeHne BekTopa
0 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CxkansgpHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAMPABJICHHBIE OTPE3KH,
HCCJIe0BAaTh T€OMETPUYECKU (TIEpeMeNIeHuE) U
bu3ngeckuii (Criia) CMBICIIBI BEKTOPOB.

3HaTh onpeeeHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUsI BEKTOPA HA YUCJIO0, HCCJIe0BATH
r€OMETPUYECKUNA U (PU3NYECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOD 10 JBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAIPHOE NIPOU3BEAECHUE BEKTOPOB,
BbIBOJUTH €0 OCHOBHBIE CBOWCTBA.

Bopryucasitb CymMMy, pa3HOCTh U CKAIIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJINHATAX.

HpI/IMeHﬂTb CKaJIIpHOC TIPOU3BCACHUC IOJIsI HAXOXKIACHHSA
JJIMH U YI'JIOB
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MIPUMEHEHUE JUISL
HAXOXJCHUS JJIMH U
YIJIOB. Pemenue
3a]ad = C TMOMOILBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB TUISL
peLICHUS 3a1a4
buzuku
JlexkapTOBBI KOOPIMHATHI JlexapToBbl OcBauBathb NOHATHE MIPIMOYTOJIBHON CUCTEMBI

Ha IINIOCKOCTH

KOOpJIMHAThI TOUEK Ha
TJTOCKOCTH.
YpaBHEeHUE TIPSMOI.
VYpaBHeHHe
OKPYHOCTH.
Koopannatel Touek
repeceyeHus
OKPYXHOCTH U
PSAMOM.

Meton koopauHaT
MIPU PEIICHUU
r€OMETPUYECKUX
3a/1a4, MPAKTUYECKUX
3a1a4

KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.
BbIBOAMTH ypaBHEHUE NIPSAMON U OKPYKHOCTH. BblaeJsTh
IIOJIHBIN KBaJpaT I HaXOKEHUsS LIEHTpa U paguyca
OKPY’KHOCTH I10 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY>KHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBath CBOICTBA YII0BOro KO3 PUIMEHTa IPsIMOM
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
IIPSIMO.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU TE€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MaTEMaTUHYECKUX
MOJIeJIeN pealIbHBIX 3a/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThest 111 IOCTPOCHUS U UCCIIEA0OBAHUM
IU(POBBIMH PECypPCAMH.

3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUUI
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[IpaBuibHBIE
MHOTOYTOJIbHUKU. JlnHa
OKPYKHOCTH U TTOIIA]b
Kpyra. Beruncnenue
TUIOIIA e

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo 0. Jnuna
OKPYXHOCTH, IyTH
OKPYXHOCTH.
Panuannas mepa
yria.

[nomane kpyra,
CEKTOpa, CETMEHTa

D opMYyJIUPOBATH ONPEACICHNUE NPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
Hoab30BaThLCA MOHITUEM JIMHBI OKPY>KHOCTH,
BBEAEHHBIM C TOMOIIBIO MPAaBUJIBHBIX MHOTOYTOJIbHUKOB,
ompeneasitb yncio U, 1nmuHy Ayru v paguaHHy0 MEPY
yria. IIpoBoauTh mepexox ot pajiiaHHOW MEPBI yIia K
rpajlyCHOM U HAa0OOPOT.

OnpegeasiTh IIonaas Kpyra.

BoiBoguTh (hopmy.ibl (B rpayCHON U paluaHHON Mepe)
IUISL IJTAH JTyT, TUIOIIAJAEH CEKTOPOB U CETMEHTOB.
BoruucasaTs momaau Guryp, BKIFOUYAIOMINUX JIEMEHTHI
OKPY>KHOCTH (KpyTra).

HaxoauTh ruiomaay B 3ajiayax peajibHOW KU3HU
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I[BI/I}KGHHH IIJTOCKOCTH

ITonsTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
[Ipumenenue npu
pEIICHUY 3a7a4

Pa3oupaTth npuMepsl, WUTIOCTPUPYIOLIUE TTOHITHS
JIBUYKEHUS.

DopMyJIMpPOBaTh ONPEACICHHS TApaUIeIbHOIO MIEPEHOCA,
OBOPOTa M OCEBOM CUMMETpUH. BBIBOAMTH UX CBOICTBA,
HAXOAHUTh HEMOJABU)KHBIE TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPHI MPOCTEHIINX HUTYD.
IIpuMeHATH MapaIeNbHBIN IEPEHOC U CUMMETPHIO NIPH
pEILIEHNU TeOMETPUYECKUX 3a/1ad (pa30upaTh IPUMEpHI).
Hcnonb30BaTh 111 IOCTPOEHUS U UCCIIETOBAHUI

U pOBBIE peCypChl

[ToBTOpEeHue, 0600IICHNE,
cUcTeMaTu3anus 3HaHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: UTYpPA, TOUKA, IPsIMAsi, yroJl,
MHOTOYTOJIBHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUH
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METO/IOB KypcoB 7—9
KJIaCCOB, 0000IIeHHE
Y CHCTEMATU3AIUSA
3HAHUMU.
IIpocrerimmue
F€OMETPUYECKHUE
burypsl 1 ux
cBolicTBa. M3mepenue
r€OMETPUYECKHUX
BEJINYHH.
TpeyronbHUKWU.
[TapayutenbHbIE N
MEePIICHIUKYJISIPHbBIC
npsiMbIE.
OKpy»XHOCTb U KpYT.
I'eomerpuueckue
MMOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Brincanneie u
OMMUCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas u
OKPYXHOCTb.

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHuca U BbICOTA TPEYTOJIbHUKA, TapajuieiorpaMmM,
poOMO, IpSIMOYTOJIbHUK, KBAJIpaT, Tpanenus; OKpPy>KHOCTb,
KacaTelbHas, pAaBEHCTBO U MO100Hue GuUryp,
TPEYTOJIBHUKOB; MAPAJUICIIbHOCTh U NEPIIEHAUKYJIIIPHOCTD
HPSAMBIX, YTOJI MEXIY MPSMBIMH, CAMMETPHUS OTHOCUTEIBLHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUAE, BEJTMUMHA YTJIa,
IJIOIA b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U TUIOLIAN KpPyTa,
00BEMa MPSIMOYTOJIBHOTO MapaslieNenumea.
OnepupoBatb NOHATUAMM: IIPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJIb30BATH 3TH MTOHATHUS JJIs
MPECTABICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHUCJIE U3
JIPYTUX YYEOHBIX MPEIMETOB.

PemiaTs 3ap1a4m Ha NOBTOPEHUE OCHOBHBIX MTOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXKY Pa3IMYHbIMU YacTsIMHU Kypca.
BpiOupaTh MeToA 1Jis pelLICHHs 3a/1a4u.

Pemiats 3aaa4um U3 1MoBCeIHEBHOM KU3HU
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YeTbIpEXyTOJIIbHUKU.
Brnincanueie
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Y OIIMCaHHbIC
YETHIPEXYTOJIbHHUKHU.
Teopema Iludaropa u
Hayaja
TPUTOHOMETPHH.
Pemienne o0mmx
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
Imomans.
Brruncnenue
IUTOIAJIEN.

[Tmomaan mogo0HBIX
¢buryp. JlekapToBbl
KOOPJAUHATHI Ha
ITIOCKOCTU. BeKTOpBI
Ha MJIOCKOCTHU
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OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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OEJIEPAJIBHASLT PABOYAA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» B 7-9 KNTACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1TM(POBOM MHPE BEPOSTHOCTh M CTATHCTHUKA MPUOOPETAIOT BCE
OOJIBIIIYIO0 3HAYUMOCTb, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUITI0KEHUH, TaK U UX POJIU
B 00pa3oBaHNM, HEOOXOAMMOM KaXKJI0MY ueioBeKy. Bo3pacraet uucio npodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoliast 6a30Basi MOATOTOBKA B 00JIACTH BEPOSITHOCTU
U CTaTUCTUKH, Takas TMOJATrOTOBKA BaKHA ISl MPOJOJDKEHHS OOpa3oBaHUS W JUIsS
yCIeHON mpo¢eCcCHOHAIbHON Kaphephl.

Kaxaplil 4eioBeK MOCTOSHHO MPUHUMAET PEIICHHUS] HA OCHOBE UMEIOLIUXCS Y HETO
JAHHBIX. A JUisi 00OCHOBAHHOTO TPHUHATUS DPEIICHUS B YCIOBUAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMALMM HEOOXOJUMO B TOM YHCIE XOpOUIO CPOPMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

NMeHHO 103TOMY OCTpO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Y 00YyUAIOLTUXCS
(GyHKIMOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B ce0si B KadyeCTBE HEOThEMIIEMOMU
COCTaBJIAIONIEH YMEHHE BOCIHPUHUMATh W KPUTHYECKU aHAIU3UPOBATH MH(OpPMAIIHIO,
MPEACTABICHHYIO B Pa3IMUHBIX (DOpMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHUX
pealbHbIX MPOLIECCOB M 3aBUCUMOCTEW, MPOU3BOJUTH IMPOCTEUIINE BEPOATHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMHM NpPHHIMIAMH cOOpa, aHauu3a |
NPEACTaBICHUS] JAHHBIX U3 pPa3IU4HbIX cdep KU3HU OOIEecTBA W TOCyIapcTBa
npuoOmiaeT oOydalomuxcs K OOIIECTBEHHBIM HHTEpecaM. 3ydeHue OCHOB
KOMOMHATOPUKM pa3BUBACT HABBIKM OpraHu3aldud Iepedopa W Tojcuéra 4Yucia
BApUAHTOB, B TOM YKCJI€ B MPUKIAIHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOPHHU
rpadoB co30a€T MaTeMaTH4ecKui (QyHIaMeHT aisg (GOpMHpPOBAHUA KOMIIETEHUUHA B
obrmactu WHPOPMATUKU U TUPPOBBIX TexHOJOTHH. [Ipy M3yueHWH CTAaTHUCTUKU U
BEPOSITHOCTH OOOTAIIAIOTCS TMPEJCTABICHUSI O0yYarOIIMXCSI O COBPEMEHHOW KapTHHE
MHpa ¥ METOJIaX €ro UCCIeNOBaHUs, GOpMHUpPYETCS TMMOHUMAHUE POJIM CTATUCTUKU KaK
UCTOYHUKA COIMAJbHO 3HAYUMOW MWHGOpPMAUM U  3aKJIAJIBIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBercTBUM ¢ JAaHHBIMH IIEJISIMH B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTh U CTAaTUCTHUKA» OCHOBHOTO 00IIET0 00pa30BaHUsI BBIICICHBI CIIEIYIONINE
cozepxaTenbHO-MeToanueckue JuHuM: «llpeacTaBieHne AaHHBIX M ONUCATENbHAs
CTaTUCTUKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpUKW», «BBeneHue B Teopuio
rpadoBy.
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Conepxxanne nuHuM «lIpencraBieHne NaHHBIX W OINUCATEIbHAs CTAaTUCTHKA»
CIIY>KUT OCHOBOM IJIsi (POPMHUPOBAHMSI HABBIKOB pabOThl ¢ MHGOpMAILIME: OT YTEHUS U
UHTEpHpeTauuu uHGOpMAIUU, NPEACTAaBICHHONM B TalnuIax, Ha AuarpamMmax u
rpadukax, m0 cOopa, MpeACTaBICHUS M aHalIW3a JAaHHBIX C HCIOJb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CpPEeOHUX U paccenBaHus. Pabortas ¢ JaHHBIMH,
oOyyaronyecsi y4aTcsi CUMTBIBaTb M HHTEPIPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUISThH HAJl (PaKTOpaMu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, M OLICHMBaTh WX BIUSHHE HAa paccMaTpUBAaEeMble
BEJTUYMHBI U MTPOLIECCHI.

NHTyuTHBHOE TMIpEACTaBICHHE O CIy4yallHOM W3MEHYMBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN W TEHJCHLUN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOW JUISI M3y4YEHUS
TEOPHUH BEPOSATHOCTEHN. bolblloe 3HaUueHne UMEIOT MPAKTUYECKUE 3aJJaHus1, B YACTHOCTH
OTBITHI C KJIACCHYECKUMU BEPOSATHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBIOINog00Msl CIIy4aifHOrO COOBITHS.
[Tpu n3ydeHun yueGHOro Kypca o0yyaronifecst 3HaKOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIYKCIICHHUSI BEPOSTHOCTEN B CIyYaWHBIX OKCIIEPUMEHTAaX C PAaBHOBO3MO>KHBIMU
3JIEMEHTApPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH, MO3BOJISIIOUIUMU CTAaBUTh W
pemiath 6ojee cIoKHbIE 3aaul. B yueOHbIN Kypc BXOIAT HauyaJbHbIE IPEICTABICHUS O
CIIy4aiHbIX BETMYMHAX U UX YMCJIOBBIX XapaKT€PUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYaloIIUXCS  C
MHOKECTBAMU W OCHOBHBIMM OIEpalMsIMM HaJ MHOKECTBaMH, pPacCMaTpPHUBAIOTCS
OpUMepbl NPUMEHEHUs [Js pelIeHHs 3aJad, a TaKKe MCIONb30BaHUs B APYTUX
MaTeMaTHYECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercs yueOHbI Kypc «BepoITHOCTh U CTATUCTHKA», B KOTOPHIN
BXOIAT pazaensl: «llpeacraBneHne fAaHHBIX W ONMcaTeNlbHas  CTaTHUCTHUKAy,
«BepoaTHoCcThY», «DJIeMEHThl KOMOMHATOPUKWY, «BBeneHnne B Teoputo rpadoBy.

OOmiee 4YUCIO YacOB, PEKOMEHJIOBAHHBIX [IJIi H3YYEHHS Y4eOHOro Kypca
«BepoarHocTh U cratuctukay, — 102 gaca: B 7 kiacce — 34 gaca (1 yac B Henenio), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 vaca (1 yac B Henenro).

COJAEPKXAHUE OBYUYEHUA

7 KUIIACC

[IpencraBienre MaHHBIX B BUIE TaOdMIl, auarpamMMm, TpadukoB. 3amoJHEHUE
Ta0JHI], YTCHHE W TIOCTPOCHHE JUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenune rpadukoB peanbHBIX mporieccoB. M3Biedenne mHGOpPMAIMU U3 JUATPpaMM |
Ta0JIHII, UCTIONH30BAHNE U UHTEPIPETAIINS TAHHBIX.
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OnucarenpHasi CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeIHaHa, pa3Max,
HanOoJIbIIIee U HAUMEHbIIIEE 3HAUCHUsI HA00pa YMCIIOBBIX JaHHbBIX. [Ipumepsl cirydaitHo
U3MEHYUBOCTH.

CrydaifHpIN SKCTIGPUMEHT (OIIBIT) B CIIydaiiHoe cOObITHE. BEpoSTHOCTh M YacToTa.
Pop ManoBeposSTHBIX ¥ MTPAKTUYECKH TOCTOBEPHBIX COOBITHI B MMPUPOJIC U B OOIIIECTBE.
MoseTa u urpanbHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepumna, pedpo. Crenenb BepuinHbl. Yuciao péoep U cymmapHasi CTENEeHb
BepmvH. [IpencraBnenue o cBssHocTy rpada. lemm n nukmel. [lytr B rpadax. O6xon
rpada (ainepoB myTh). [IpencraBienue 06 opueHTUPOBaHHOM rpade. Pemenne 3amaq ¢
TTOMOIIBIO TpadoB.

8 KUVIACC

[IpencraBieHne faHHBIX B BUJE TAOJIHI], IMarpaMm, rpaduKkoB.

MHOK€ECTBO, 3IEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepanyu HaJl MHOKECTBAMMU:
o0beMHEHUE, MepeceueHue, aonoHeHue. CBOWCTBA omnepanuii HaJl MHOXXECTBAMM:
[IEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPEACIUTENIbHOE, BKItOUeHUs. Vcnonb30BaHue
rpau4ecKoro MPEJCTABICHUS MHOXKECTB JJI ONUCAHUS PEATbHBIX TMPOIECCOB U
SABJICHUM, IPU PELIEHUHN 3a]1a4.

N3mepenne paccenBaHusi NaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HAO0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHbIe cOOBITUS ciydaitHoro omnbita. Ciydaiinbie coObiTHs. BeposiTHOCTH
coObITui. OMNBITHI C PAaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMHU COOBITUAMH. ClydaiiHbIN
BbI0OD. CBsI3b MEXKAY MaJOBEPOSITHBIMU U MPAKTUUYECKHU TOCTOBEPHBIMU COOBITUSIMU B
npupoze, 0OIIEeCTBE U HAYKE.

HepeBo. CBoiicTBa JI€pEBbEB: €OUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE BHUCSYEH
BEPIINHBI, CBSI3b MEXK]y YHCIOM BEpIIMH W 4uciaoMm pédep. [IpaBmiio ymMHOKEHHS.
Pemenue 3amau ¢ momortisto rpagos.

[IpoTuBomnomnoxubie coobiTHs. Jnarpamma Ditniepa. O0beIMHEHNE U MIEPECCUCHUE
coObiTuii. HecoBmecTHbie coObITHA. DoOpMysa CIOXKEHHS BEPOATHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuio ymHokenus. HeszaBucumbie coObitusi. IlpencraBienue
SKCIIEPUMEHTAa B BHUJE JepeBa. PellleHMe 3a1ad Ha HAXOXKICHHE BEPOSTHOCTEH C
MOMOIIBIO JIEPEBA CIIy4YalHOTO SKCIIEPUMEHTA, TuarpaMm Jiepa.

9 KJIIACC

[IpeacraBnenre AaHHBIX B BUJIE TaOJMIl, AUAarpamm, rpauKoB, WHTEpPIpPETALIHS
JNaHHBIX. UTeHHe U MOCTpOeHHe Tabull, AUarpaMm, rpa)uKoB MO PEATbHBIM JTAHHBIM.
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[TepectanoBku u (akropuan. CoueTaHUs W YHCIO COYETaHWH. TpPEeyroJbHUK
[Tackains. Pemenne 3a1a4 ¢ MICHOJIBb30BAaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CnydallHbIi BBIOOp TOYKM U3 (UTYpHl  Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

UcnbiTanune. Ycenex u Heynauda. Cepus ucnblTaHuid 0 mepBoro ycmnexa. Cepus
ucnbiTanuil bepaymnu. BepostHoctu coObITHii B cepun ucibiTanuil bepHysum.

CnyyaiiHasg BeJIMYMHA W PACHpElEsICHUE BEpPOSITHOCTEH. MareMaTtnudeckoe
oxuaanue u aucnepcus. [Ipumepsl MaTEMaTHUECKOTrO OXKUIAAHUSA KaK TEOPETUYECKOTO
CpPEHETO 3HAYECHUS BEIMYMHBI. MaTeMaTHYECKOE OXKHUJIAHUE U JTUCIEPCUS CITyYalHOU
BEJINYMHBI «YHCIJIO YCIIEXOB B CEPUN UCTIBITAHUN bepHyIm».

[TonsiTue o 3akoHe OonblIuX yKcel. 3MepeHue BeposiTHOCTEN ¢ TOMOIIIbIO YaCTOT.

Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.
IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC peE3yabTAaTBl OCBOCHHUS IIPOTPaMMbl y4EOHOro Kypca K KOHITY
o0yueHus B 7 KJacce:

Yurate wuHQOpMAIHIO, TPEICTAaBICHHYI0O B Tabiuiax, Ha Jguarpammax,
MPEICTABIIATH JAaHHBIC B BUJIE TAOJIUII, CTPOUTH TUArpaMMbI (CTOIOMKOBBIE (CTOIOUATHIE)
U KpYTrOBbI€) 110 MacCUBaM 3HaUY€HUH.

OnuceIBaTh M MHTEPIIPETUPOBATH PeaTbHbIC YUNCIOBHIE JaHHBIE, TPEICTABICHHBIC B
TabnuIlax, Ha AMarpammax, rpapukax.

Hcnonb30Bath Ui ONMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpelHEee
apumeTnyeckoe, Mearana, HauOoIbIIIee 1 HAMMEHbIIIEE 3HAYCHUS, pa3MaXx.

HNmeThb pencTaBiieHne O CIIy4yallHOM M3MEHYMBOCTH Ha MpUMepax 1eH, PU3nyeckux
BEJIMYMH, AHTPOMOMETPUYECKUX JaHHBIX, WUMETh MPEACTABIEHHE O CTATUCTHUECKOMN
YCTOWYHUBOCTH.

[IpeameTHbIe pE3yNbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 8 KJacce:

N3Bnexkate u mpeoOpa3oBbIBaTh MHGOPMAIIHIO, MPEACTABICHHYIO B BUJIE TaOJUII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, TUarpamMmm, rpaduKoB.

OmnurchIBaTh TaHHBIE C TOMOIIBIO CTATHCTUYECKHUX TIOKa3aTeNIeh: CpeTHUX 3HAUCHHM
U Mep paccerBaHus (pa3Max, JUCTIEPCUs U CTAHIAPTHOE OTKIIOHCHHE).

HaxomuTh 9acTOTHI YMCJIOBBIX 3HAYCHUH M YACTOTHI COOBITHM, B TOM YHCJE IIO
pe3yJibTaTaM U3MEpPeHUN U HaAOII0ICHUM.
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HaxoauTh BEepOSTHOCTH CIIy4alHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
3JIEMEHTApHBIX COOBITHI, B TOM UHCJIE B ONBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAENTH: JAEPEBO CIYYalHOTO AKCIEPHMEHTA,
JyarpaMMsl DWiiepa, 4uciaoBas npsimasi.

OnepupoBaTh NOHATUAMU: MHOKECTBO, IIOJIMHOXECTBO, BBIIIOJIHATH ONIEpAllUM Hal
MHOKECTBaMU: OOBEIMHEHUE, IEPEeCceUYeHUE, JAONOJHEHUE, IEPEUUCIATh SIEMEHTbI
MHOYECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp30Bath rpaduueckoe NpeCTaBICHUE MHOKECTB U CBA3EH MEXAY HUMH IS
OINMCAHUs MPOLIECCOB U SIBJICHUI, B TOM YHCJIE MPU PELIECHUH 3a7a4 U3 IPYTUX y4eOHBIX
IIPEAMETOB U KYpCOB.

[IpeameTHBIC pE3yJNbTaTBl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

W3Bnekatb ¥ mpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEICTAaBICHHYIO B Pa3IMYHBIX
MCTOYHHKAX B BUJIE TaOIUI], AUArpamMM, IpapKoB, IPEACTABIISATH JAHHBIE B BUJIE TAOJIHIL,
JuarpaMm, rpauKoB.

Pemarp 3agauum OpraHM30BaHHBIM IIepeOOPOM BAapUAHTOB, a TaKXKe c
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcenonp30BaTh onucaTeNbHbIE XapAKTEPUCTUKH J1s1 MACCUBOB YMCJIOBBIX JaHHBIX, B
TOM YHUCJIE CPETHUE 3HAUYCHHS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUYE€HUM M YACTOThI COOBITHS, B TOM YHCIE MOIb3YSCh
pe3yabpTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOIEHUN.

HaxoauTs BEpOSTHOCTH CITy4allHbIX COOBITUN B U3yUEHHBIX OIBITAX, B TOM UUCJE B
OMbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUAX UCIBITAHUN /10
IIEPBOT0 yCIIEXAa, B CEPUAX UCTIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmerys mpencraBieHHME O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTHM U O POJIM 3aKOHA OOJIBIIMX YHUCENT B
npUpoze U OOIIECTBE.

123



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumMeHoBaHue pasiena  KoIHdecTBo OcCHOBHOE coJiepKaHUE OcHOBHBIE BUIBI JCATEIBHOCTA 00YYAIOIIUXCS
(TeMsr) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 IIpencraBieHue JaHHBIX B OcBauBaTh CrOCOOBI NPEICTABICHUS

tabnunax. [Ipaktuueckue
BBIYMCJICHUS 110 TAOJTMYHBIM
na"aeIM. M3Biieuenne u
UHTEpIIpeTalus TaOJIUUHBIX
nanHbiX. [IpakTnaeckas
paboTta «Tabmuub.
['paduueckoe
Mpe/ICTaBICHUE JaHHBIX B
BHUJIE€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX )
nuarpamMm. UrteHue u
MOCTPOCHUE AUATPAMM.
[Tpumepsr
neMorpaduuecKux
JarpamM.

[Ipaktrueckas pabora

«JlnarpaMmbD»

CTATUCTUYECKUX JIAaHHBIX U YUCIIOBBIX MACCUBOB C
HOMOIIbIO TAOJIHI] U AArpamMM C UCIOJIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBILIUIEHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIINH,
OOLIECTBEHHBIE U IPUPOAHBIE SIBJICHMUS).

N3yuaTh MeToabl pabOTHI C TAOIUYHBIMU U
rpaduuecKuMU PeCTaBICHUAMU JAHHBIX

C MOMOIIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT
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OnucarenpHas CTaTUCTUKA

Yucnossle Habopbl. CpeHee
apudmeTrnyeckoe.

Menuana uncioBoro Habopa.

OcBauBaTh NOHATHSA: YKCIOBON HAOOP, Mepa
LEHTPaJIbHON TEHJICHIINM (MEpa LIEHTPa), B TOM YHUCIIEe
cpenHee apudMeTnyeckoe, MeANaHa.

Y cTOMYNBOCTh METHUAHBI.
[IpakTudeckas padora
«Cpennue 3HAaYCHUS.
HauOosrplee 1 HanMeHbIIIEE

3HAYEHUS YUCIIOBOTO HAOoOpa.

Pasmax

OnucbIBaTh CTATUCTUYECKUE TAHHBIE C IOMOIIBIO
cpenHero apu(MeTu4eckoro u Meauansl. Pemats
3a/1a4u.

H3y4yarb cBOMCTBA CPEIHUX, B TOM YUCIE C
HOMOUIBIO IIU(PPOBBIX PECYPCOB, B XO1€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHATHA: HAUOOJbIIEE U
HauMEHbIIIEE 3HAUYEHUSI YUCIIOBOIO MACCHBA,
pa3max. Pemats 3axaum Ha BbIOOp crioco0a
ONMCAHU TaHHBIX B COOTBETCTBUU C ITPUPOJION
JAHHBIX W LEISIMU UCCIIEI0BAHMUS

CnyyaiiHasi ©3BMEHYMBOCTh

Ciy4aiiHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa
3HAYECHUI B MaCCHUBE
naHHbIX. [ pynnupoBka.

I'ucrorpammsi.
[IpakTuueckas pabora

«CryyaiiHas U3MEHYUBOCTb)

OcBauBaTh NOHATHSA: YACTOTA 3HAUYCHHI B
MacCHUBE JaHHBIX, TPYIITUPOBKA JIAHHBIX,
rucrorpamMma. CTpOMTh U aHAJTU3MPOBATDH
TUCTOTPAMMBbI, MOAOMPATH MOIXOISIINN 1Iar
rpynnupoBkd. OcBauBaTh rpapuyeckue
MPEJICTABJICHNS Pa3HBIX BUJAOB CIIyYalHOU
W3MEHYMBOCTH, B TOM YHCJIE C IOMOIILIO
IU(POBBIX PECYPCOB, B X0 MPAKTUIECKOU PaOOTHI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
IIpencraBnenue 3agaun ¢
nomolisio rpada. CTeneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTereHb BepmuH. Llens n

OcBauBaTh nousitusi: rpad, BepmmuHa rpada, pedpo
rpada, cTeneHp (BaJICHTHOCTh BEPIIHHBI), IIETb U
ITUKJT.

OcBauBaTh NOHSATHS: TTyTh B rpade, dilIepoB MyTh,
o6xox rpada, opueHTUPOBAHHBIN rpad.

PemaTp 3aqaum Ha NOUCK CYMMBI CTENIEHEH BEPIIMH

nuki. [1yTs B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada
(91JIEpOB MYyTh).
[IpeacraBnenne 06
OpUEHTHUPOBAHHBIX Tpadax

rpada, Ha mouck oo6xoaa rpada, Ha MOUCK MyTEeH B
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c10OCOOBI PEACTABICHUS 334a4 U3 Kypca
anreOpbl, TEOMETPHH, TCOPUH BEPOATHOCTEH, TPYTUX
MPEAMETOB € MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE TeNH, PYHKITNOHATHHBIC COOTBETCTBHS)
Ha IpUMepax
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BeposiTHOCTB 1 yacToTa
CIIy4ailHOTO COOBITHUS

City4yaliHbIi ONBIT U
CIIy4ailHOE COOBITHE.
BeposTtHoCTh M HacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPaAKTUYECKU JIOCTOBEPHBIX
COOBITUH B IPUPOJIC U B
oOmectBe. MoHeTa u
urpajibHas KOCTb B TEOPUHU
BEPOSITHOCTEH.
[IpakTruueckas pabora

«Yacrora BBIIIAJICHUA OPJIa»

OcBauBaTh NOHATHUSA: CIIyYallHBIN ONBIT U CIIy4YallHOE
coOBbITHE, MaJIOBEPOSITHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAaUMMOCTb MaJIOBEPOSITHBIX COOBITHI B
npupojie U 00IIECTBE HA BAXKHBIX MMPUMEPax (aBapuw,
HECUYACTHBIE CITy4aH, 3al11UTa ePCOHATbHON
uH(dopmaIuu, nepeaava JaHHbIX).

M3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJENEN
(MoHeTa, urpajibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
HaouioaaTh 1 U3y4aTh 4acTOTy COOBITHI B IPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJE C MOMOIIbIO IIU(POBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKOMN paboThI

O06o011eHuE,
CUCTEMATH3AIINS 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHUKA.
BeposTHOCTh CitydaliHOTO
COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

Pemars 3agaum Ha IpECTaBICHUE U ONHCAHUE
JTAHHBIX C TTIOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpUMepbI CIIyYaitHBIX COOBITHIA,

MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4allHBIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU
YyesnoBeKa
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OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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8 KJIACC
HanmMeHoBamue pasena  KoqudecTso OcHOBHOE cofiepKaHne OcCHOBHBIE BUBI AEATEIBHOCTA 00YYAIOIIUXCS
(TeMsr) Kypca 4acoB
IToBTOpeHue Kypca 4 [IpencraBieHue JaHHBIX.

7 xJjacca

OnucarenbHas CTaTUCTHKA.
Cﬂy‘{aﬁHaﬂ HU3MCHYMBOCTB.

CpenHue uncioBoro Hadopa.

Cny4aiinbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Kiraccuueckne monenu
TEOPUU BEPOSTHOCTEN:

MOHCTA U UI'pajibHasA KOCTb

IIoBTOPATH H3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemars 3aga4um Ha IpECTaBICHUE U ONMCAHUE
JTAHHBIX C TIOMOIIbIO U3yUYEHHBIX XapaKTEPUCTHUK.
Pemars 3agaum Ha npeCcTaBlICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIYy4YalHOW N3MEHUYUBOCTH.
Pemiars 3aga4m Ha onpeAcIeHUE YaCTOTBI
CIIy4aliHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIyYallHBIX COOBITHH, UX
POJIM B IPUPOJIE U KU3HU YEJIOBEKA

OmnucarepbHas CTAaTUCTHUKA.

PaccenBanne nanHnix

Otknonenus. Jlucnepcus
JUCJIOBOTO Habopa.
CrangapTHOE OTKJIOHEHHE
JHCJIOBOTO HAabopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: AUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
JJIS1 OITMCaHHA paCCCUBAHUA JaHHDBIX.

BLII[BI/IFaTb TUNoTe3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO AarpaMmam paCCCrBaHMs.

CTtpouthb quarpaMMbl paCCEMBAHUS 110 UMEIOIIUMCS
JIAaHHBIM, B TOM YHCJI€ C TOMOIIBI0 KOMIIBIOTEpA
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MHuoxxecTBa

MHOXeCTBO, HOAMHOKECTRBO.

Omnepanuu Haj
MHOKECTBAMH:
00BbeUHEHHE,
repeceueHue, TOMOJHEHHE.
CaolicTBa onepanuii Haj
MHOKECTBAMU:
MePEMECTUTENBHOE,
coueTaTesbHOE,
pacrpeenuTeabHOE,
BKIIIOUeHUs. ['paduueckoe
MPEJICTAaBICHUE MHOXECTB

OcBauBaTb NOHATHS: MHOXECTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKCCTBO.

BbINoJIHATH onepanum HaJl MHOKECTBAMU:
00beIMHEHUE, TIEpeceYeHUe, JOTOJHECHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYEeTaTEeIIbHOE, PACTIPEACINTEIBHOE, BKIIFOUCHUS.
Hcnoab3oBaTh rpaduyeckoe npeicTaBicHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33J1a4 U3 IPYTHX YICOHBIX
MPEIMETOB U KypCOB
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BeposTHOCTh CityyaiiHOTO

COOBITHS

DnemMeHTapHbIE COOBITHS.
CnyuaiiHble COOBITHS.
bnaronpusrctBytomue
AJIEMEHTapHbBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITHl ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSAMH.

Crny4daiiHbIii BEIOOD.
[IpakTruueckas padora

«OnpITBI C

OcBauBaTh NOHATHS: JIEMEHTAPHOE COOBITHE,
CIIy4ailHO€ COOBITHE KaK COBOKYITHOCTD
0JIarONPHUSATCTBYIOIINX JIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHS.
PemaTh 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITUH IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIBITA.

PemiaTh 3a71a4m Ha BEIYMCIICHUE

BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTaAPHBIMU
COOBITUSIMU, B TOM YHUCJIE C MOMOILBIO

PaBHOBO3MOXHBIMU

KOMIIbIOTEpA.
3JIEMEHTAPHBIMU

IIpoBOAUTH U U3y4YaTh ONBITHI C
COOBITHUSIMI)

PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMHU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTUX MOJEJNEH) B X0JIe MPAaKTUUECKON paboThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYIIECTBOBAHUE BUCSIUYEH
BEPIIUHBI, CBA3b MEXKY
YYCJIOM BEPUIMH U YHACIOM
pé6ep. IIpaBuno yMHOKEHUS

OcBauBaTh NOHATHA: IepEBO Kak rpad 6e3 mukIa,
BUCSAYas BepIIMHA (JUCT), BETBb JlepeBa, MyTh B
JiepeBe, TMaMeTp JepeBa.

HM3yuyars cBOMCTBA JEpEBa: CYIICCTBOBAHUE BUCAYEH
BEPIINHBI, EAMHCTBEHHOCTH MMYTU MEXIY JBYMS
BEPIIMHAMH, CBS3b MKy YACIOM BEPIIUH U YUCIIOM
péoep.

PemaTh 3aa4uM Ha MOUCK U MEPEUYUCIICHUE ITyTEH

B JiepeBe, OINpeIeNieHIe YUCIa BEPIIUH Win pEdep

B JIepeBe, 00X0]] OMHAPHOTO JepeBa, B TOM YHUCIIE C
IPUMEHEHUEM TIPABUIIA YMHOKCHHS

Cmygaitabie COOBITHS

[IpoTHBOMOI0KHOE COOBITHE.
Huarpamma Diinepa.
OOBeauHeHNEe U epeceueHue
coObITuil. HecoBMecTHbIE
coObITusi. Dopmyia
CJIO’KEHUS BEPOSTHOCTEN.
[IpaBuii0 yMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHASI
BEPOSATHOCTH. HezaBucumeble

OcBauBaTh NOHATHSA: B3AMMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpAllUK HA/T COOBITHUSIMU, OObETMHEHNE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIEC COOBITHS.

N3yuats TeopemMbl O BEPOSITHOCTH 0ObETUHEHHUS
IBYX COOBITUM ((hOPMYJIBI CIIOKEHUS BEPOSATHOCTEN ).
Pemarp 3aga4um, B TOM 4HCJI€ TEKCTOBBIE 33/1a41

Ha OIpeieJICHHE BEPOSITHOCTEN 00bEeIUHEHUS U
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cooeiTusa.  IlpencraBienue
CIIy4allHOTO JKCIEPUMEHTA
B BUJIE JIepeBa

nepeceyeHrs COOBITHI C TTOMOIIBIO YHUCIOBOM IIPSIMOH,
auarpamm Jitnepa, GopMyJIbl CJI0KESHUS
BEPOSTHOCTEM.

OcBauBarb  NOHATHS:  TPABWIO  YMHOXEHUSA
BEPOSITHOCTEW, YCIIOBHASI BEPOATHOCTb, HE3aBUCHMBIC
COOBITUSI IEPEBO CIYYAITHOTO OTBITA.

HN3yuars cBOlicTBA (ONpECICHNUs) HE3aBUCUMBIX
COOBITU.

PemiaTe 3agaum Ha OoNpeieIEHNUE U UCITOIb30BAHHUE
HE3aBUCUMBIX COOBITHM.

Pemars 3aga4mM Ha MOKWCK BEPOSITHOCTEU, B TOM
YUCJI€ YCIIOBHBIX, C MCIOJb30BAHUEM JIEpEBA
CIIy4aliHOTO OIbITa
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O06o0Omenue,

CUCTEMATHU3AINS 3HAHUU

[IpeacraBienue naHHBIX.
OnucarenbHas CTAaTUCTHKA.
I'padrl. BepostHOCTh
CIIy4alfHOTO COOBITHSL.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3YUYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemiaTes 3aga4m Ha NpEACTABICHUE U ONMCAHUE
JTAHHBIX C MIOMOIIBIO U3YUYCHHBIX XapAKTEPUCTHK.

Pematsb 3agaum c npuMeHeHueM rpados. Pemarb
3a]a44 HA HaXO0KJICHUE BEPOSITHOCTH CIy4alHOTO
COOBITHUS IO BEPOSATHOCTSIM AJIEMEHTAPHBIX COOBITUM,
B TOM YHCJIE B ONBITaX C PAaBHOBO3MOYKHBIMHU
3JeMEHTapHbIMU COObITUSIMU. PemiaTh 3agaum Ha
HaXO0XJIEHUE BEPOSATHOCTEN OOBEANHEHUS U
nepeceyeHus COObITHI, B TOM UMCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM I'papueCKUX MPEACTABICHUN U
JIepeBa CIy4anHoOro OIbITa.

PemaTh 3a1aum Ha IEpEUUCIICHHE
KOMOUWHAIMH (4uciia IepecTaHOBOK, YUCTa
COUYETaHUi), Ha HAXOXKJIEHUE BEPOSTHOCTEH
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJI€ C MCIIOJH30BAHUEM TPEYTOJbHHUKA
[Tackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME
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OcHOBHOE cofiepKaHne

OcHOBHBIC BUAbBI ACATCIbHOCTH O6yanOI]_[I/IXC$I

8 Kimacca

OmnucareibHast CTATUCTHKA.
Onepanuu Hai COOBITUSIMU.

HezaBucuMocCcTs COOBITHIA

HaumenoBanue pasznena KomuuectBo
(TemnI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBnenne TaHHBIX. IloBTOPSITH H3yYCHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.
Pemars 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JTaHHBIX.

Pemathb 3a1a4M Ha HaX0X/I€HNUE BEPOATHOCTEN
00BbEIMHEHNS U IEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAHUEM I'payUyeCcKuX
IPEICTaBICHUN U JEpeBa CIIy4ailHOrO OMBITA.
PemaTh 3a1auM Ha IEpEUUCIICHHE

KOMOUWHAIMH (4uciia IepecTaHoOBOK, YUCIa
coYeTaHui), Ha HAXOXKJECHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPHKH, B

TOM YHCJIE€ C MCIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans
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DJIeMEeHTHI KOM6HHaTOpI/IKI/I

IlepecranoBku. @akropual.
Coueranus 151 YUCIIO
couetaHui. TpeyroJabHUK
[Tackana.  IlpakTuueckas
pabora «Bpruncnenue
BEPOSATHOCTEU c
UCITOJIb30BAaHUEM

OcBauBaThb NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHS, YIOPSAA0UEHHAs mapa, TPoika 0ObEKTOB,
IEPECTaHOBKA, (paKTOpUa YUCIIa, COYETAHUE, YUCIIO
codeTaHuM, TpeyroibHuk [lackass.

PemaTe 3a1a4M Ha IEPEYUCIICHUE

YIOPSIIOYEHHBIX AP, TPOEK, IIEPEUNCIICHHE
NIEPECTAHOBOK W COYETAHMM JJIEMEHTOB Pa3JINYHBIX
MHOYECTB.

KOMOWHATOPHBIX PYHKIUI
AJIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4un Ha MPUMEHEHUE YUCIIA COYECTAHUHN

B anreOpe (COKpaméHHOe YMHOXEHUE, OMHOM
HpiotoHa).

Pemiath, nmpuMeHsia KOMOWHATOPHKY, 3aJadyd  Ha
BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XOJ€ MPAKTUIECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CiyualiHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
YT OKPY>KHOCTH

OcBauBaTh NOHATHE '€OMETPUIECKON
BEpOATHOCTU. Pemiarb 3aa4mM Ha HaXOXKICHUE
BEPOSITHOCTEHM B OMNBITAX, MPEJICTABUMBIX KaK BBIOOD
TOYEK W3 MHOTOYTOJIbHHUKA, Kpyra, OTpe3Ka WUiu AyTU
OKPY>KHOCTH, YACIIOBOT'O IIPOMEKYTKA
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HcnpiTanus bepryinu

Ucneitanue. Ycnex u
Heynava. Cepus
WCTIBITAHUN 10 TIEPBOTO
ycnexa. Mcnbitanus
bepnyiu. BepositHocTr
COOBITUM B CepUH
ycnblTanui bepuymm.
[IpakTruueckas pabora
«HcnbiTanus

bepnymm»

OcBauBaTh NOHATHS: UCIIBITAHUC,
AJIEMEHTAPHOE COOBITHE B UCIIBITAHUU (yCIIEX U
HEy/1aya), cCepus UCTIbITAHUHN, HACTYTLJICHUE
NEepBOro ycnexa (HeyJaum), Cepusi UCIIBITAaHUM
bepunymnu. Pemarh 3a1aumM Ha HAXOXKJICHUE
BEPOSITHOCTEU COOBITHI B CEPUU UCIIBITAHUM J10
MIEPBOT0 yCII€Xa, B TOM YUCIIE C MPUMEHEHUEM
(bopMyIIbI CyMMBI T€OMETPUYECKOM MPOTPECCUH.
PemiaTs 3a7a4m Ha HAXO0XKIECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHym, Ha HaX0XKIEHUE BEPOATHOCTHU
OIPEAEIEHHOI0 YUCIIA YCIIEXOB B CEPUM UCIIBITAHUN
bepnymnm.

HN3yuyars B X0/1€ NpaKTH4eCKOH padoThl,

B TOM YHCJI€ C MIOMOIIBIO IIU(PPOBHIX PECYPCOB,
CBOMCTBA BEPOSTHOCTM B CEPHUM MCIBITAHUHN
bepnymm
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CrnyyaitHasi BeJIMUMHA

CnyyaiiHas BeIM4rHa U

pacnpeneneHne BEpOsSITHOCTEM.

MaremaTnyeckoe 0OxKuJaHue U
TACTIEPCUS CITYYaNHOU
BeJMYMHEL. [ Ipumepsr
MaTeMaTHYECKOTO OKUAHUS
KaK TEOpPETUYECKOIO
CPEOHETO 3HAYCHHUS
BEJINYMHBI.

[TonsTe 0 3aKkoHE OOJIBLINX
yucein. M3mepenue
BEPOATHOCTEU C IOMOIIIBIO
yacToT. [ [pumeHnenne 3akona
OOJIBIIIUX YUCET

OcBouTH MOHATHSA: CIIy4yaliHasl BEJIMYMHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEAEICHUE BEPOATHOCTEN.

HN3yyars 1 00CykaaTh NpUMEPHI TUCKPETHBIX U
HEMPEPBIBHBIX CITyYalHbIX BEJIUMUYUH (POCT, BEC
YEJI0BEKA, YNCICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMAaTPUBABILIAECS B
KypCe CTaTUCTUKH ), MOJIEIbHBIX CIIyYalHBIX BEJIUYHH,
CBSA3aHHBIX CO CIIy4allHBIMU ONbITaMH (OpocaHue
MOHETBI, UTPATTLHOM KOCTH, CO CIIy4ailHbIM BHIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMATUYECKOE OKUIAHUE
CIIy4YallHOW BEJMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HAYCHHE, JUCIICPCHS CTyYalHOW BEJIUYMHBI KaK
aHaJIOT TMCTIEPCUM YHUCIIOBOTO Habopa.

Pematb 3a1a4M Ha BEIYMCIEHUE MATEMATUYECKOTO
0’KMJIaHUS U JUCTIEPCUH TUCKPETHOM CIIy4alHOU
BEJIMYMHEI 110 3aJaHHOMY PaCIpENEICHUIO, B TOM
YHCJIE 33/1a4, CBSA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMHUTBHCS C MATEMATUYECKUM OKHIAHUEM U
JIHUCIIEPCUEN HEKOTOPBIX PACIIPEAEIIEHN I, B TOM YHCIIE
pacupeaeneHus CIIy4aHON BEJIMYUHBI «HHUCIIO0
YCIIEXOB» B CEpUH MCIIBITaHNM bepHyIuin.
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N3yuyaTh 9acTOTy COOBITHS B TIOBTOPSIFOIITIXCS
CIIy4alHBIX OMNBITAX KaK CIyYailHYIO BEJIUYMHY.
3HAKOMHUTBCS C 3aKOHOM O0JbIINX yucen (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOSATHOCTH.

PemaTe 3agaum Ha U3MEPEHUE BEPOSTHOCTEN C
OMOIIBI0 YacToT. Q0Cy:KIaTh pOJib 3aKOHA
00JIBIIKX YKCeT B 000CHOBAaHMU YaCTOTHOTO
METO/1a U3MEPEHMS BEPOATHOCTEN.

OOcyxaaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSIBICHUE
CTaTUCTHUYECKON YCTOMUYNBOCTH B U3MEHYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YHCEII B IPUPOJE U
B KM3HU YEJIOBEKA

O0600111eH1Ee, KOHTPOJIb

10

[IpencraBienue qaHHBIX.
OmmcarenbHast CTaTUCTHKA.
BeposTHOCTB CirydyaitHOTO
CcOOBITHS. DIEMEHTHI
koMOuHaTopuku. CiryyaiiHbIe
BEJIMUMHBI U pacrpeaeieHus

IToBTOPATH N3YUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUU.

PemiaTh 3agaum Ha NpeACTABICHUE U ONTHCAHUE
JIAHHBIX.

PemiaTh 3agaum Ha HAXO0XKIECHNUE BEPOSTHOCTEMN
COOBITHIi, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU,
BEPOSTHOCTEH O0BbEAMHEHUS U IIEPECCUCHUS
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OMBITaX C
CEpUsIMU CITyYalHbIX UCIBITAHUN
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OBUIEE KOJIMYECTBO
YACOB 110
[TPOI'PAMME

34
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