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denepanbHas padouass mporpamMmma Mo ydeOHoOMy mpeaMery «Maremarukay
(0a3zoBbIii  ypoBeHb) (mpeameTHas obOnacth «Marematuka U UHQOpPMATUKa») (manee
COOTBETCTBEHHO — MTPOrpamMmMa 1o MareMaTHKe, MaTeMaTHKa) BKJITFOUAET MOSICHUTEIBHYIO
3aMUCKY, COJIEpKaHue OOydYeHUSs, TUIAHMUPYEMBIC PE3yJbTaThl OCBOCHHUS MPOrPaMMBbI
M0 MaTeMaTHKE, TEMAaTHYECKOE TUIAHUPOBAHHUE.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno marematuke st oOywarommxcs 5—9 KimaccoB pazpaboTraHa
Ha ocHOBe ®I'OC OOO. B mporpaMme mo MAaTeMAaTHKE YYTEHbl UACH WU TOJOXKEHUS
Konuenmuu pazButus MaTeMaTH4ecKoro oopasopanus B Poccuiickoii deaeparum.

[IpenmeTomM MaTeMaTUKHU SBISIFOTCS (DYHIAMEHTANbHbIE CTPYKTYPhI HAILIEr0 MUApA —
OPOCTPAHCTBEHHbIE (OPMBI M  KOJMYECTBEHHBIE OTHOLICHUS (OT MPOCTEHINNX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIBITE, IO JAOCTATOYHO CIOKHBIX, HEOOXOAMMBIX
JUISL Pa3BUTHUSI HAYYHBIX U MPHUKJIAAHBIX UACH). MaTeMarnyeckue 3HaHus 00eCTIeYMBAKOT
NOHMMAHUE NPUHLHUIIOB YCTPOMCTBA M HUCIOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HMHTEPHOPETALMIO COLMAIBHON, JOKOHOMHUYECKOW, MOJIMTUYECKON
UHPOPMALUK, AAFOT BO3MOKHOCTH BBINOMHATH PACUYETBl M COCTABIISATH AJITOPUTMBI,
HAXOJUTh U TPUMEHSATH (DOPMYJIBL, BIAACTh MPAKTHUECKUM U TPUEMAMK T€OMETPHY €CKUX
WU3MEPEHU M TOCTPOCHUH, YATaTh MHPOPMALMIO, TPEACTABICHHYIO B BHJE TAONWILL,
aarpaMM M TPaQUKOB, >KUTh B YCIOBHSIX HEONPEACHEHHOCTH M IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIyYalHBIX COOBITHIA.

H3yuenne marematuku (QOPMHUPYET y OOYYAOIIUXCS MaTEeMaTWYECKHil CTUIIb
MBILUICHUS, TTPOSIBIISIFOIIMICS B ONPEACTEHHBIX YMCTBEHHBIX HaBblkax. OOyyaromumecs
OCBaMBAIOT TAaKWE MPUEMBI U METOIbl MBILUICHUS, KAK MHAYKUUS W JACAYKLUS,
00001IeHrEe U KOHKPETU3alusl, aHAJIM3 U CUHTE3, KJIACCH(PUKALUS W CHCTEMAaTH3ALNS,
aOcTparupoBanue U aHanorus. OOBEKTH MAaTEMATUYECKUX YMO3AKITFOUEHHIA, TPaBHIIa UX
KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXAHM3M JIOTMYECKMX MOCTPOCHUH, CHOCOOCTBYIOT
BBIPA0OTKE yMEHHs (POPMyIMpoBaTh, OOOCHOBBIBATE M JOKA3BIBATH CY)KICHHS, TEM
CaMbIM Pa3BUBAIOT JIOTMYECKOE MBILIUICHHE. M3ydyeHue MareMaThku 00ecreyrBacT
(popMUpOBaHNE ANTOPUTMUYECKONH KOMIOHEHTHI MBILIUICHUST M BOCHUTAHWUE YMEHUI
JNEHCTBOBATh IO  3aJaHHBIM  aIrOPUTMaM, COBEPLICHCTBOBATH  W3BECTHBIE U
KOHCTPYMPOBATh HOBBIE. B mporecce peieHus 3a1a4 — OCHOBOW y4eOHOM AeITENbHOCTH
HA ypPOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOPYECKAs U MPUKIAIHAsL CTOPOHBI MBIIIJIEHUS.

OOyueHre MaTeMaTHKe JAéT BO3MOXKHOCTh Pa3BMBAaTh y OOYYArOIIMXCS TOYHYIO,
PaLMOHATILHYIO M MH(POPMATUBHYIO PeuUb, YMEHUE OTOMpaTh HamOOosee MOIXOASIINE
SI3bIKOBBIC, CHMBOJIMYECKUE, Ipa)MUeCKue CpEACTBA AJsl BBIPQKECHUS CY)KICHHHA W
HATTISAHOTO UX IIPEACTABIICHMSI.

[Ipy M3ydyeHUM MaTEMaTHKH OCYLIECTBISIETCS 0OUIee 3HAKOMCTBO € METOJAMH
NIO3HAHUSL NECHCTBUTEIIBHOCTH, MPEACTABICHUAMM O NIPEIMETE U METOAAX MATEMAaTHKH,
UX OTJIMYMHU OT METO/IOB APYTMX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 OCOOEHHOCTSX
NPAMEHEHUS MaTEMATUKK JIJIS PELICHUS HAYYHBIX U IPUKJIAIHBIX 3a1a4.
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[TpuopUTETHBIMHU 1IENSIMH O0YUYEHUSI MaTEMATHKE B 5—9 Kjlaccax sIBISIFOTCS

(OopMHUpOBaHUE ULEHTPAIBHBIX MATEMATUYECKUX MMOHATUH (YMCIO0, BEIMYMHA,
reoMeTpudeckas (urypa, NmepeMeHHas, BEPOSTHOCThb, (YHKIIUS), OOECIEUMBAIOIIUX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMATUYECKOr0 00pa3oBaHust 00 YUAIOIIMXCS,

NOJBEACHUE O0YyYarOIIMXCs Ha JOCTYHOM JUIs HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MATEMATUKKU U OKPYXKAFOILEr0 MUPA, HOHUMAHUE MATEMATHKN KaK 4acTH
00LIEH KYJIBTYpPhI YETOBEUECTBA,

PA3BUTUE WHTEIUIEKTYAIBHBIX M TBOPYECKMX CIIOCOOHOCTEH 0Oydarommxcs,
MO3HABATENIbHONW AKTMBHOCTH, MUCCIEN0BATEIBCKUX YMEHUN, KPUTHUYHOCTH MBILUICHUS,
MHTEPECA K U3YYEHUIO MATEMATHKH,

¢opMupoBaHue (PYHKIMOHAILHOW MareMaTH4YeCKO TI'PaMOTHOCTU: YMEHHS
pacrno3HaBaTh MPOSBICHUS MATEMaTUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX >KU3HEHHBIX CUTYALUUSX M MPU HM3YUYECHUH APYIMX YUEOHBIX MPEIMETOB,
OPOSIBJICHUS. 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POopMyaMpoBaTb MX Ha SI3BIKE
MaTeMaTUKM M CO3/1aBaTh MATEMarHYeCKUEe MOJENN, TNPUMEHSATH OCBOCHHBIN
MaTeMaTUYECKUi  anmapar Jjs  pPEIICHUS [PAKTUKO-OPUCHTUPOBAHHBIX  3aad4,
MHTEPIPETUPOBATH U OLEHUBATH MOTYYEHHBIE PE3YIILTATHI.

OCHOBHBIE JTMHAU COACPKAaHUS MPOrpaMMBbI 110 MaTeMaThke B 5-9 knaccax: «Hucna
U BBIYMCIEHUS», «Anredpa» («ANreOpanyecKue BBIPAKECHUS», «YPABHEHUS W
HEPABEHCTBAY ), « DyHKIMWY, «I eomeTpus» («I"eomeTpuyeckue pUrypol 1 MX CBOHCTBAY,
«3MepeHre reoMEeTpUYECKUX BETUYMHY), «BeposTHOCTH M cratucThkay. [laHHbie
JIMHUYW Pa3BUBAIOTCS NApaJICNIbHO, KOKIAs B COOTBETCTBUM C COOCTBEHHOM JIOTMKOA,
OZIHAKO HE HE3aBUCUMO OJ[HA OT JPYTrOii, a B TECHOM KOHTAKTE U B3aUMOJCICTBUN.

ConeprxkaHue mporpaMMbl IO MaTEMATUKE, PACOPEACTEHHOE IO roJaM OOyYEHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLMMHATIbHBIM
BOMmpocaM  oOywarouiecs — oOpauiaiuch  HEOAHOKPaTHO,  4YTOObI  OBJAJCHUE
MATEMaTUYECKAMU TOHATUSMM M HABBIKAMM OCYIICCTBIISUIOCH TOCIEAOBATENBHO W
NOCTYNATENbHO, C COOMIOJCHUEM MPHHLMINA TPEEMCTBEHHOCTH, A HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHUCTEMY MAaTEMATUYECKUX MPEIACTABICHUA O0YyYaromumXcs,
pactuupsisi 1 yrinyOssist €€, 00pa3yst POUHbIE MHOYKECTBEHHBIE CBSI3H.

B coorBercrBun ¢ ®I'OC OO0 martemaThka sBASETCS 00s3aTEIbHBIM YUCOHBIM
NPEAMETOM HAa YPOBHE OCHOBHOTO oOmiero oOpasoBanus. B 5-9 knaccax maremaruka
TPAAMLIMOHHO M3YYAETCs B PAMKaX CJIEAYIOMIMX y4eOHBIX KYPCOB: B 5—6 KJlaccax — Kypca
«Maremarukay, B 7-9 kyaccax — KypcoB «Anredpa» (BKIJIIOYast SJIEMEHThI CTATUCTUKHU U
TEOpUM BeposiTHOCTEW) M «l'eomerpus». [lporpammoili mo MareMaTwke BBOJUTCS
CaMOCTOSITENbHBIN yueOHBIH Kypc «BeposSTHOCTb U CTATUCTHKAY.

OOmiee 4MCIIO 4YacoB, PEKOMEHIOBAHHBIX Ul M3y4eHWsi MareMartuku (Oa3oBbIid
YPOBEHb) HA YPOBHE OCHOBHOTO 00mIero ooOpasoBanusi, — 952 wyaca: B 5 Kiacce —
170 gacoB (5 yacoB B He/ien0), B 6 kiacce — 170 yacoB (5 4yacoB B HEJENIO), B 7 Kjiacce —
204 yaca (6 dacoB B Heflemo), B 8 kiacce — 204 vaca (6 4acoB B HeEN0), B 9 kiacce —
204 yaca (6 4acoB B HEJIEIIO).
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
ITIO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

H3yyeHue MareMaruku Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHUsi HAMPABJICHO
Ha JOCTHKEHHE OOYYAIOUMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJILTATOB OCBOCHHS yUEOHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  TPOrPaMMBI MO  MaTE€MAaTHKE
XapaKTePU3YIOTCS

1) maTpuoTH4eCKoe BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEpPECA K MPOLUIOMY U HACTOALIEMY POCCHUMCKON MAaTEMATHUKH,
[IECHHOCTHBIM OTHOIIEHUEM K JOCTHKCHUSAM POCCUMCKUX MATEMarTWKOB U POCCUHCKON
MATEMATUYECKON IIKOJIBI, K WCIOJB30BAHUIO 3TUX JOCTHIKEHUNA B APYIMX HayKax W
OPUKIIAAHBIX cepax;

2) rpa:xkaaHckKoe U 1yXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHMIO OOSI3aHHOCTEH MpakJaHMHA M PeaTU3alluy €ro mpas,
NpPEICTABICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PATUYHBIX
CTPYKTYP, SIBIIEHUH, MPOLIEAYP TPAKIAHCKOr0 00111eCTBa (HampuMep, BHIOOPHI, OITPOCHI),
FOTOBHOCTBIO K OOCY)KIEHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C TMPAKTHYECKUM
NPUMEHEHUEM JIOCTH)KEHMM HayKH, OCO3HAHMEM BaXXHOCTM MOPATbHO-3THUYECKUX
NPUHLIAIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIMTAHUE:

YCTAHOBKOM HA AKTUBHOE Yy4acTHE B PELICHUM MPAKTUYECKUX  3a7a4
MaTEMaTUYeCKO  HANpPaBICHHOCTH, OCO3HAHUEM  BAKHOCTU  MATEMATUYECKOIO
o0pa3oBaHusi HA NPOTSHKCHUM BCEH KM3HM JUIs YCHOCIIHOW MpodhecCHoHATbHOM
JEITENBHOCTA M PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHAMBUAYAIBHOW TPAaeKTOpUM OOpa30BaHMsl M >KU3HEHHBIX I[UIAHOB
C YUETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKoe BOCIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAJILHOMY M 3CTETHUYECKOMY  BOCHPHSTHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEUICHUH, pacCy>KACHWM, YMEHHMIO BHICThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) HeHHOCTH HAYYHOIr 0 MO3HAHUS:

OPUEHTALMEN B IEATETILHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MTPEICTABIICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSX PpA3BUTUsI YEJIOBEKA, MPUPOAbI W  OOIIECTRA,
NOHMMAHUEM MATEMATUYECKON HAyKH Kak c(epbl YEIOBEUECCKON ACITEIbHOCTH, TANOB
€€ pa3BUTHS W 3HAUAMOCTH I PA3BUTHS UMBWIM3ALMH, OBJIAJCHUEM S3bIKOM
MaTeMaTUKM W MAaTreMaru4eCKOW KyJIbTypOH Kak CPEACTBOM IIO3HAHUS MUpa,

6
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OBJIaACHHUEM HpOCTGﬁIHPIMPI HABBIKAMH HUCCJIC0BATECIILCKOM ACATEIIbHOCTH,

6) pusnueckoe BocnuTaHWe, (OPMHUpPOBAHME  KYJbBTYPbI  3A0pPOBbSI U
3MOIHOHAJILHOI0 0JIaronoJIy4usi:

TOTOBHOCTBIO TIPUMEHSATH MAaTEMATUYCCKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEACHUS 3J0pOBOr0 00pasa >KM3HU (3I0POBOC MUTAHHME, COATAHCUPOBAHHBIA PEKUM
3aHATUN U OTJbIXA, PEryysipHas (pu3nueckas akTHBHOCT ), C(POPMUPOBAHHOCTHIO HABBIKA
pedrekcun, MpPU3HAHMEM CBOErO IMpaBa Ha OWMOKY M TaKOro >K€ MpaBa JAPYroro
YeJI0BEKa,;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpPUEHTAUMEH HA MPUMECHECHHE MATEMATUYECKUX 3HAHWKA Ui pElIeHUs 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXAIOUIEH Cpeibl, TUIAHUPOBAHUS TIOCTYNKOB U OLEHKU WX
BO3MOKHBIX MOCICACTBUN Uil OKPY)KAIOWIEH CpeAbl, OCO3HAHUEM IJIOOATBLHOTO
XapaKTepa SKOJIOrMYECKUX MPOOIEM U MyTEH UX PEIICHUS,

8) ajanTanusi K U3MEHSIOLUMCSI YCJIOBHSIM COIHATBLHOI M MPUPOIHOH cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCIIOBUSX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCIE YMEHUE
VUUTBHCS Yy APYTUX JroJeH, mpuoOpeTaTb B COBMECTHON JESTEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OMbITA IPYTHX;

HEOOXOAUMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM YHUCIIE (POPMYIUPOBATH
UJIEU, TIOHSTHSI, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YUCIIE PAHEE HE U3BECTHBIX,
OCO3HaBaTh AEPULUTHI COOCTBEHHBIX 3HAHWHA W KOMMETEHTHOCTEH, MIaHUPOBaTh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAILMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHHSI
1 JeiicTBus, (HOpMYIUpPOBATh U OLICHUBATH PUCKHU U MOCIIEACTBHS, POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrate 0CBOSHHS TPOrpaMMBI 110 MaTEMaTUKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOyuarouierocsi Oyayt cpopMupoBaHbl METANPEAMETHBIE PE3YJIbTATHI,
XapaKTEPU3YIOIIMECS OBJIAJICHUEM YHUBEPCAIbHBIMM TO3HABATEIbHBIMU JCHCTBUSIMU,
VHUBEPCATHHBIMH ~ KOMMYHUKATUBHBIMH  JICHCTBUSMHU W YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JCHCTBUSMU.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHDbIC YUeOHbIE JelicTBUSA
Bba3oBble Jioruyeckue JaeiicTBus:

BBISIBIIATE M XapaKTEPU30BAaTh CYIIECTBEHHBbIE MPH3HAKA MaTEMaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOIICHUNA MEXAY MOHATUSMH, (OPMYJIMPOBATH OMpPEAECIECHUS
NOHSTUN, YCTAHABIMBATH CYUICCTBEHHBIM MpPU3HAK KJIacCU(HUKALMK, OCHOBAHUS
JU1st 0000IIEHUS U CPABHEHUS!, KPUTEPUU MPOBOJMMOr0 aH ajln3a,;

BOCHPUHHUMATh, (OPMYIMPOBATH M MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIbHbIE
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¥ OTPULIATENbHBIE, CIMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIC,

BBISIBJIITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTUBOPEYUS
B (akTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKACHUSAX, Npeiaratb KpUTEPUU
JUTSL BBISIBJIEHUS] 3aKOHOMEPHOCTEN W IPOTUBOPEYUIA,

JIENaTh BBIBOJIbI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U UHAYKTUBHBIX
YMO3AKJTIOYEHU M, YMO3AKIIFOUECHUH 110 aHAJIOTUH,

pa3Ouparh J0Ka3aTeIbCTBA MATEMATHYECKMX  YTBEP)KACHUU  (TIpSAMBIE U
OT TOPOTHBHOTO), TPOBOJUTH  CAMOCTOSATEIBHO  HECIIOXKHBIC  JOKA3aTeabCTBA
MaTeMaTHYECKUX (PaKTOB, BBICTpPAMBaTh AaPryMEHTAIMIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMS;

BbIOMpaTh Croco0 penieHus y4eOHOM 3a1adyu (CpaBHUMBATh HECKOJIBKO BAPHMAHTOB
pelieHusi, BEIOMpaTh HauOoee MOAXOAAIIUN ¢ YUETOM CaMOCTOSTENBHO BBIACICHHBIX
KPUTEPHEB).

Bba3oBble ncceaoBare/bCKue 1eiicTBUS:

WCIIONTb30BAaTh  BOMPOCHI KaK MCCJIEAOBATEIbCKMA MHCTPYMEHT [O3HAHUS,
(GopMyIMpPOBaTh BONPOCHL, (PMKCUPYIOLIME MPOTUBOPEUHE, MPOOJEMY, CAMOCTOSATEIBHO
yCTaHABJIMBaTh MUCKOMOE W JTaHHOE, (POPMHUPOBATH TUIOTE3Y, APryMEHTUPOBATH CBOIO
MO3UIIHMIO0, MHEHHE,

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY HECTIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIOE UCCIIEIOBAHUE MO YCTAHOBIIEHUIO OCOOEHHOCTENH MAaTEMAaTUYECKOT0 OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEKAY COOOM;

CaMOCTOATENBHO (HOpPMYIHpPOBaTH OOOOIICHUST W BBIBOABI MO pe3yJbTaram
NpOBEAEHHOI0 HAOJIOEHUS, CCIIEAOBAHMUS, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
PE3ybTATOB, BHIBOAOB U 000OIIECHWH;

MPOTHO3UPOBATh BO3MOXKHOE  PAa3BUTHE TMpOIEcca, a TaKKE BBbIBUIaTh
NPEANOIOKEHHUS O €0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

PaGora ¢ nndopmanueii:

BBISIBIISITh ~ HEJOCTATOYHOCTh M M30BITOYHOCTH ~ MH(POPMALMHU,  JAHHBIX,
HEOOXOAMMBIX JUTsl PELICHUS 3a7a4H;

BBIOMpaTh,  AHAM3UPOBATh,  CHCTEMATH3MPOBATH M WHTEPIPETHPOBATH
UH(POPMALMIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS,

BbIOMpaTh (GopMy MpeacTaBiicHUss WH(OPMALMN U WUTIOCTPUPOBATH PEIIACMBbIE
3aJ]auM CXeMaMH, uarpaMMamMu, MHON rpaMKkoi 1 UX KOMOMHALMSAMM,

OLEHUBATh HAAEKHOCTh MH(OPMALMK MO KPUTEPUSIM, TPEIIOKEHHBIM YUUTETIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE y4eOHbIe 1elCcTBHSA:

BOCIIpUHUMAThL H (1)OpMy.]'II/IpOBaTB CY)KACHHUA B COOTBCTCTBHM C YCJIIOBHSIMHU H
O IIMHA O6H.I€HI/ISI, ACHO, TOYHO, I'PaMOTHO BBIPpAXKATb CBOK) TOYKY 3PCHHs B YCTHBIX
N MACbMCHHBIX TCKCTAX, AdBATh MMOACHCHUS 110 XOA4Y PCIICHUA 3a1a491, KOMMCHTHUPOBATH
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ITOJIYYEHHBIN PE3YIIbTar,

B XOJI¢ OOCYXXIEHHUS 3a/JaBaTh BOIMPOCH IO CYIIECTBY OOCYKAAEMOM TEMBI,
npoOsieMbl, pelraeMoi 3a/1auu, BbICKA3bIBaTh MJIEH, HAILIETICHHBIE HA MOMCK PEIICHMUS,
CONOCTABIISATE CBOM CYXXACHUS C CYKICHMSMHM JAPYIMX YYaCTHUKOB JMajora,
OOHapy>KMBaTh Pa3jIMuMEe U CXOJCTBO MO3UIINI, B KOPPEKTHOU PopMe hopMynupoBarh
pazHornacus, CBOM BO3PAKEHUS,

NPEACTABIISATh PE3YJIbTAThl PELICHUs 3aayud, SKCIEPUMEHTA, HCCIEI0BaHUS,
NPOEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Y4ETOM 3ajay
NpEe3eHTALMU U OCOOEHHOCTEN ayAUTOPHH;

NOHUMATh U MCIIOIb30BATh MPEUMYILECTBA KOMAHAHOM U MHAMBUYaIbHOMN padoThI
NP PELICHUN YUeOHBIX MaTEMAaTHUECKMX 3a/1a4;

OPUHUMATh 1€1b COBMECTHOW JAEATENIbHOCTH, IUIAHUPOBATh OpPraHU3alUIo
COBMECTHOU pabOThI, pacHpeaesaTh BUABI padOT, JOrOBapUBaThCs, 00CYKAAaTh MPOLECC
¥ pe3ysbTar padoThl, 000011aTh MHEHUSI HECKOJBKUX JIFOJICH;

y4acTBOBaTh B TPYMNOBBIX (opmax padoThl (0OCYKIACHHS, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMbI U JAPYTHUE), BHITOIHATH CBOIO YacTh padOThl M KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTMMHU YJIEHAMU KOMaH/Ibl, OLIEHUBATh KAUeCTBO CBOET0 BKJIaaa B 00IIuit
MPOJYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBUSL.

PeryasiTUBHBbIC YHHUBepPcaJbHbIC y4eOHbIE AeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITENTEHO COCTABMATh IUJIAH, alTOPUTM PELICHHs 3aAayl (WM €ro 4acTh),
BbIOMpaTh CMOCOO0 PEHIEHUS C YYETOM HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEHICHUH C Y4ETOM
HOBOI MH(pOPMALIHH.

CaMOKOHTPOJIb:

BJIQJIETh CMOCOOAMM CaMOINPOBEPKHM, CAMOKOHTPOJISI Mpolecca M pe3yabTara
PELICHMs] MATEMATUYECKON 3a/1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh TpPU PEIICHUM 3a7a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTENH;

OLICHUBATh COOTBETCTBUE PE3yJbTara MACATECILHOCTA MOCTABJIICHHOW LEIU U
YCIOBUSIM, OOBSCHATH MPUUYUHBI JOCTHXKECHUS WM HEIOCTIDKEHMS 1M, HAXOAWUTh
OMOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ysIbTaThl OCBOCHMS IPOrpaMMBbl 110 MaTEMATHKE MPEACTABICHBI
10 rojilaMm oOy4YeHHs B CIECAYIOUIMX pa3enax IporpaMMbl B PaMKax OTACIBHBIX YUEOHBIX
KypcoB: B 5—6 kyaccax — Kypca «Maremaruka», B 7-9 kjaccax — KypcoB « Anreopay,
«["eomerpus», « BEpOATHOCTE U CTATUCTUKAY.
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KITACCAX

IHOACHUTEJIBHASA 3AIIMCKA

[TpropUTETHEIMU LENIMU O0YYEHUSI MATEMATUKE B 5—6 KJIaccax SIBIISFOTCS:

OPOJOIKEHUE (POPMUPOBAHUS OCHOBHBIX MATEMATHMUECKUX MMOHSATHHA (YHMCIO,
BEJIMUMHA, TreoMeTpuueckas (Qurypa), oOecneuMBarOMIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOT0 00Pa30BaHMsl 00OYYAOLINXCS,

PA3BUTUE WHTEIUICKTYAIBHBIX M TBOPYECKUX CHOCOOHOCTEH O0yYarommxcs,
MO3HABATENIbHOW AKTUBHOCTH, WCCIEIOBATEIbCKAX YMEHUH, MHTEpECa K W3YYEHUIO
MaTEMaTHKH,;

NOJBEACHUE OOYyYarIIMXCs Ha JOCTYHOM JUIs HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMATUKH U OKPYKAIOLIEr0 MUPA,

¢opMupoBaHue (PYHKIMOHAIBLHOW MareMaTHYeCKOH TI'PaMOTHOCTU: YMEHHS
pacrno3HaBaTb MAaT€MaTHYECKUE OOBEKThl B PEAbHBIX JKU3HEHHBIX CUTYaLUsX,
OPUMEHATh OCBOCHHBIE YMEHHs Uil PELICHUS MPAaKTUKO-OPUEHTUPOBAHHBIX 33714,
UHTEPIPETUPOBATE TOJYUYCHHBIE PE3YJIbTaThl M OLEHUBAaTh WX HA COOTBETCTBHE
MIPAKTHYECKON CUTYaLINK.

OCHOBHBIE JIMHAM COJACP)KaHMsI Kypca MaTeMaTuku B 5-6 Kjaccax —
apupMeTHYECKasi U TeOMETPUYECKas, KOTOPBIE PA3BUBAIOTCS MAPALICIBHO, KaKIas
B COOTBETCTBMM C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHUCHMO OJHA OT APYIOMH,
a B TECHOM KOHTAaKTE€ M B3aMMOJACHCTBMH. Takke B Kypce MaTeMaTUKH MPOUCXOJIUT
3HAKOMCTBO C 3JIEMEHTAMU areOpbl U OMUCATETbHONW CTATUCTHKY.

H3yuenne apu(METHYECKOro MaTepuallia HAuMHACTCI CO CHCTEMAaTH3alUKd M|
Pa3BUTHS 3HAHUI O HATYPAIbHBIX YHCIAX, MOJIYYEHHBIX HA YPOBHE HAYAIIBHOIO O0ILIETO
oOpazoBanus. [Ipy STOM COBEpUICHCTBOBAHME BBIYMCIHUTEIBHOM TEXHUKH U
(OopMUpOBAaHME  HOBBIX TEOPETMUYECKMX 3HAHUM  COYETACTCS € Pa3BUTHEM
BBIYMCIIUTEIIBHON KYJIBTYpPhl, B YAaCTHOCTH € OOYYEHHUEM MPOCTEHIIMM mnpuémam
NOPUKUIKA W OLCHKH Pe3yJbTaTOB BBIUUCICHUHA. M3yueHHWe HarypanbHbIX 4YHCEN
IPOJOHKAETCS B 6 KJIacce 3HAKOMCTBOM € HAYAJIbHBIMU MOHSATUSIMU TEOPHH JETUMOCTH.

Hauano nzydenusi 0OObIKHOBEHHBIX M JECATUYHBIX IPOOEH OTHECEHO K 5 Ktaccy. OT0
NEPBBIA 3Ta B OCBOCHUU IPOOEH, KOraa MPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH,
NOHATUSMU TeMbI. [Ipr 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IPOOCH B MOIHOM 00BEME
OPEALIECTBYET M3YUEHUIO JNECITHUYHBIX APOOCH, 4TO LEenecooOpa3HO € TOYKM 3pPECHUS
JOTUKHA W3JI0KEHHUsT YWCIIOBOM JMHHWM, KOTrJa MpaBWia ACHCTBUI C JECATHYHBIMU
ApoOsSIMU MOKHO OOOCHOBAThH YK€ M3BECTHBIMU AJITOPAUTMAMU BBIMTOJTHEHUSI ICHCTBHIA
C OOBIKHOBEHHBIMH JpOOSMH. 3HAKOMCTBO € JECATUYHBIMU JAPOOSIMM  PACIIMPUT
BO3MOXKHOCTH JUIsl TOHMMAHUs OOYYAIOMIMMHUCS MPUKIAJAHOTO TPUMEHECHUS HOBOIA
3aUCH MpPHU W3YYEHHHM JPYTrUX NPEAMETOB M MPHU MPAKTUYECKOM HCIOIB30BAHHH.
K 6 xkmaccy OTHECEH BTOpPOH STam B HM3YyYEHUM JpoO€H, TI€ MPOUCXOAMT
COBEPLICHCTBOBAHKUE HABBIKOB CPABHEHHUS M MPe0Opa3oBaHus IPOOEi, OCBOEHHE HOBBIX
BBIYUCIIUTEIBHBIX AITOPUTMOB, OTTAUYMBAHME TEXHUKHA BBIYMCICHUH, B TOM YHCIE
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3HAQYCHUH BBIPAKEHUH, coAep)KallMX K OOBIKHOBEHHBIE, M JECATHYHBIC ApPOOH,
YCTAHOBJICHUE CBSI3CH MEXy HUMHU, PACCMOTPEHHE MPUEMOB PELICHUS 331a4 HA APOOH.
B Hauane 6 kinacca mpoMcxXoauT 3HAKOMCTBO C MOHSATHEM MPOLICHTA.

OcoOEHHOCTBIO M3YyYEHHUS TIOJIOXKHUTENBHBIX M OTPULIATENTBHBIX YMCEIT SIBIISIETCS TO, YTO
OHM TAKE MOTYT PacCMaTPUBATLCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havasie M3y4yeHHsl
TeMbl «[I0TOKUTENBHBIE U OTPULIATENBHBIC YMCIIA» BbIAEsIETCs moatema «Llenbie uncnay,
B paMKax KOTOpOH 3HAKOMCTBO C OTPULATENBHBIMM YUCIAMM M JCHCTBHSMM
C MOJIOKUTEIILHBIMU ¥ OTPHLIATEIIbHBIMU YACTIAMH MPOMCXOUT HA OCHOBE COAEPIKATEIBEHOTO
HOX0Ja. OTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAOIIMXCSI TPAKTUYECKH
CO BCEMHM OCHOBHBIMHM TMOHSITUSIMA TEMbI, B TOM YHMCIE M C MPaBUJIAMH 3HAKOB
IPH BBIOJIHEHUN apu(PMETHUECKIX ACHCTBII. M3yueHne paiioHaATbHBIX YMCET HA 3TOM HE
3aKOHYMTCS, a OyJIET MPOAOILKEHO B Kypce areOpsbl 7 Kiiacca.

[Ipu oOyueHMM pEIICHUI0 TEKCTOBBIX 3aJad B 5—6 KJaccax HMCHOIb3YHOTCS
apupmeTnyeckre npuémsl permeHus. [Ipu oTpadoTKe BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJ1accax pacCMaTPUBAKOTCS TEKCTOBBIC 3a/1a491 CJICAYIOIIMX BUOB: 33714 HA JBH>KECHUE,
Ha 4acTH, Ha MOKYIKH, Ha pad0Ty U MPOU3BOAUTEIBHOCTh, HA TPOLEHTHI, HA OTHOIICHUS
1 nponopuuu. OOydaronivecs 3HAKOMATCS C MPUEMAMU PELICHHs 3aAad mepedopom
BO3MO>KHBIX BAapMAHTOB, ydarcs padotark ¢ uH(opMaLMeE, TpeaCTaBIEHHONH B (opme
TaOJIUI WIKA JUarpamMmm.

B nporpamme yuebHOro kypca «Martemarukay MpeayCMOTPEHO (HOPMUPOBAHHE
NPONEACBTUYECKUX aIreOpanyecKux mpeacTaBicHui. BykBa kak CHMBOJ HEKOTOPOIO
YHUCIa B 3aBUCUMOCTM OT MaTeMaTWYeCKOro KOHTEKCTAa BBOAMTCS TOCTENEHHO.
BykBeHHass CUMBOJIMKA IIUPOKO HKCHOB3YETCS MNPEXKAE BCEro ISl 3amucHh OOMIMX
YTBEPKACHUH U MPETI0KEHUN, POPMYIT, B HACTHOCTH JUIsl BBIYMCIICHUS TEOMETPHUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD» YUCIIA.

B nporpamme yueGHOro kypca «Maremarukay NpEACTaBICHA HarmsaHas
rEOMETPHs, HANpaBJICHHAs HA Pa3BUTHE OOPA3HOrO0 MBILUICHWS, MPOCTPAHCTBEHHOTO
BOOOp@KEHUS, M300PA3UTEILHBIX YMEHUA. DTO BaKHBINA 3TAll B U3YYECHUU T€OMETPHUH,
KOTOPBIA ~ OCYIIECTBISIETCS  HA  HAIJBSIAHO-NPAKTHYECKOM  YPOBHE,  OMMPAETCS
Ha HarnsAaHo-o0pa3Hoe MblIIeHHe olOyvarommxcs. bonblmas poiab  OTBOAMTCS
NPAaKTUYECKOM AEATEIIbLHOCTH, OTBITY, SKCIIEPUMEHTY, MOJAEIMPOBaHUI0. O0yuarommecs
3HAKOMSTCS C T€OMETPUYECKMMM (PUTypaMH Ha TUIOCKOCTH M B IPOCTPAHCTBE, C UX
OpOCTEHIIMMU  KOH(PUIypalusMu, ydarcs u300pakaTb WX HA HETUHOBAHHOH WM
KJIeTyaToil Oymare, paccMaTpUBaKOT MX MPOCTEilme cBoicTBA. B mporecce uzydeHus
HArJIsIIHOW F€OMETPUM 3HAHUS, MOJIYYEHHBIE OOYYAOMMKCS HA YPOBHE HAYAIBHOTO
o011ero 00pazoBaHusl, CHCTEMATU3UPYIOTCS U PACIIM PSIFOTCSI.

CornacHo y4eOHOMY MiiaHy B 5—6 KJ1accax M3y4aeTcsl MHTErPUPOBAHHBII PeAMET
«MaremaTnka», KOTOpBIA BKIIOYACT apU(PMETUUYECCKHIA Marepual W HarasaHYIo
TEOMETPHIO, a TAKKE MPOMNEIECBTUUYECCKAE CBEACHUS U3 anreOpbl, JIEMEHTHI JOTUKH U
Hayasia ONUCaTeNnbHON CTATUCTUKH.

OO11ee YMCI0 4acoB, pEKOMEHIOBAHHBIX Il U3YYCHUs MaTeMaTuku, — 340 4acos:
B 5 kiacce — 170 yacoB (5 yacoB B HeAeN0), B 6 kitacce — 170 yacoB (5 4acoB B HEJEIIO).
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COJAEPKAHUE OBYUYEHUA
5 KUIIACC

HarypanbHble 4uc/ia ¥ HYJIb

HarypanbHoe wumcimo. Psa  HarypanmbHbix uucen. Yucno 0. M3oOpaxkenue
HATYPAJIbHBIX YHCET TOUKAMHU Ha KOOPIWHATHOMN (YMCIIOBOM ) TPSIMOM.

[To3unmoHHass cucTeMa CUYMCICHUsA. PuMckas HyMmepamus Kak [OpUMEp
HEMO3UIMOHHON CUCTEMBI CUMCIICHUS. JleCATUYHAS CUCTEMA CUUCIICHUSI.

CpaBHEHUE HATYPAIbHBIX YHMCEJ, CPABHEHWUE HATYPAJTBHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHEHUs. OKPYIIICHUE HATYPATbHBIX YUCET.

Cno’X€HHUE HATYPAIBHBIX YMCEJ, CBOMCTBO HYJISI MPU CIOKCHUH. BhluMTaHHE Kak
JecTBAE, OOpPATHOE CIOXKEHUID. YMHOXXEHUE HATypaibHbIX YHMCEJ, CBOMCTBA HYJSI U
€IMHULBI TP yMHOXKECHHMH. JleneHue Kkak JeicTBUE, OOparHOE YMHOXKEHHIO.
KomnoHeHThl neiicTBIi, CBA3b MeXAy HUMHU. [IpoBepka pe3ynbrara apupMEeTHIeCKOro
neicteust. TlepeMecTUTENIbHOE W COYETATEbHOEC CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXKECHUSI, PaCTIPEACTUTEIIbHOE CBOHCTBO (3aKOH) YMHOKECHUSI.

Hcnonb3oBanue OykB A OOO3HAYEHHWS HEM3BECTHOTO KOMIIOHEHTA W 3allKCH
CBOMCTB apu(PMETHUUECKUX ACHCTBUH.

JlenuTenu v KpaTHbIC YKCIIA, PA3TI0KCHUE HA MHOXKUTENN. [IPpOCThIE U COCTABHBIC
yucina. [Ipusnaku nenumoctr Ha 2, 5, 10, 3, 9. /lenenue ¢ 0CcTaTkoMm.

CrerneHb ¢ HATYPAILHBIM MOKA3aTeaeM. 3anuch YUCIa B BUAC CYMMBI Pa3psiIHbIX
CJIAracMbIX.

YucmoBoe BhIpaKEHUE. BBIUKMCICHUE 3HAYCHUI YMCIIOBBIX BBIPAKECHUNA, TTOPSIOK
BBITIOJTHEHUSL JciCTBUNA. MCMmonb30BaHWE TMPU BBIYMCIICHUSX TMEPEMECTUTENBHOIO M
COYETATENBHOIO0 CBOMCTB (3aKOHOB) CJIOXEHHMS M YMHOXKCHHS, PACIPEeACTUTEIbHOTO
CBOWMCTBA YMHOYKCHHUH.

JApoou
[IpencraBiaenue o ApoOU Kak CrocoOe 3amuch 4acTh BeMMYMHbBI. OOBIKHOBEHHBIE

npobu. [lpaBunbHbBIC M HenpaBWibHbIC ApoOW. CmemaHHas apoOb, MPEICTaBICHUE
CMEIIAHHOW MpoOM B BHUJE HEMPABWIBHOM ApOOM M BBIACICHUE LIEIOH 4YacTH uucia
U3 HEMpaBWIbHOW ApoOu. M3o0pakeHue napoOei ToOYKaMu Ha YHMCIOBOM MPSIMOM.
OcHoBHOe cBo#cTBO npodu. Cokpamienue apoOei. [lpuBeneHue npoOM K HOBOMY
3HameHaremo. CpaBHEHHE APOOEii.

CnokeHue M BbBIYMTAHUE ApOOCH. YMHOXEHHME W JeNeHuEe ApoOeil, B3auMHO-
obparHbie Apodu. HaxoxaeHne 4acTu UENOro M LE0ro Mo €ro YacTH.

Hecatuunas 3anuch ApoOeil. IlpeacraBneHue aecsTMyHOW ApoOM B BUAE
OOBIKHOBEHHOM. M300paskeHue NECATMUHBIX APOOEH TOUKaMM Ha YMCIOBOW MPsMOIi.
CpaBHEHME AECITUYHBIX JPOOEii.

Apudmernueckne ACHCTBUS C NECATHUHBIMU APOOSMU. OKPYIIECHHE AECITUYHBIX
TPOOCH.
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PeimeHune TeKCTOBBIX 33124

Pemenune TexkcTOBBIX 3ama4 apu(PMETHUECKUM CIOCOOOM. PerieHue normdeckux
3agau. Pemienue 3amau mepeOOpoM Bcex BO3MOXKHBIX BapuaHTOB. MCMoOib30BaHUE
OPU PELICHUH 3a7a4 TaOJUI] U CXEM.

Pemenue 3ana4, coaepykalinux 3aBUCUMOCTH, CBA3BIBAIOLIKME BEIIMYUHBL. CKOPOCTb,
BpEMs, PACCTOSHUE, LI€HA, KOJIUYECTBO, CTOMMOCTh. EIMHULLI U3MEPEHMS. MAaCCHI,
00BEMA, LIEHBI, PACCTOSIHUSI, BPEMEHH, CKOPOCTH. CBs3b MEXKAY CAMHUIIAMHU U3MEPEHUS
KaKJIOM BEIIUYUHBL.

Pemenmne oCHOBHBIX 3a/1a4 Ha JPOOH.

[TpencraBieHre JaHHBIX B BUE TAOMIL, CTOJOYATHIX AUATPAMM.

Harnsianasi reomerpust

Harnsanaeie npeacraenennst 0 Gurypax Ha IUTOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, YT O, JIOMaHasi, MHOTOYTOJIBHUK, OKPYXKHOCTb, KPYT. YTOI. [IpAMO¥, OCTpBIiA, TyNown
Y pa3BEPHYTHIN YIJIBL

JlmiHa OTpe3ka, METPUYECKHE E€AMHULBI JUIMHBL JlJIMHA JIOMAHOH, NEpUMeETp
MHOTOYrolbHAKA. I3MEpEHnE U MOCTPOEHKE YIIIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harnsanueie npenacraBieHuss O (urypax Ha IJIOCKOCTH:  MHOTOYTOJIbHUK,
OpSIMOYTOJIbHUK, KBAaJpaT, TPEYTOJILHUK, O PABEHCTBE (pUryp.

HM3obpakenue ¢uryp, B TOM 4YHMCI€ Ha Kietdaroil Oymare. [locTpoeHue
KOH(pUTYpaluii U3 4acTeil MpsiMOoid, OKPY>KHOCTH HAa HEJIMHOBAHHOM M KJIETYaToi Oymare.
Hcnonb30BaHue CBOMCTB CTOPOH M YITIOB MPSMOYTOJIbHUKA, KBAAPaTa.

[nomans OpSMOYTOJIbHHKA " MHOTOYTOJIbHUKOB, COCTABJICHHBIX
U3 MPSMOYTOJIbHUKOB, B TOM 4HuCle (PUryp, M300paKEHHBIX HA KJIETYaTOl Oymare.
EavHuIEl 13MEPEHUs MIoLIaIu.

Harnsiaaele mpeacraBiaeHUss O MPOCTPAHCTBEHHBIX (DUIypax: MPsSMOYTOJbHBIN
napajuienenune], Ky0, MHOrorpaHHuku. M3o0pakeHue npocTeiinmx MHOrOrpaHHUKOB.
Pazeéprku kyOa n napamienenunena. CozaaHue MOAEIEH MHOTOTPaHHUKOB (M3 Oymaru,
IPOBOJIOKH, TJIACTUJIMHA U IPYTUX MATEPUATIOB).

OOBEM PSIMOYTOJILHOTO Mapajuiesienunena, kyoa. Enunuiiel namMmepenns oobéEma.

6 KVIIACC

HarypanbHbie uynciia

ApudpmeTrueckue JEHCTBUST € MHOMO3HAYHBIMU  HATYPAJIbHBIMM  YHCIIAMH.
YucnoBble BbIPAKECHUS, TOPSAAOK JIEHCTBUM, MCMOJb30BaHUE CKOOOK. Mcmob30BaHuE
OPA  BBIYMCICHUSX MEPEMECTUTEIBHOIO W COUYETATEIbHOTO CBOMCTB CIIOKCHUS W
YMHOXKECHUS, Paclpeae/MTEIbHOIO CBONCTBA YMHOXKEHMs. OKPYTJICHUE HaTypabHbIX
YHUCEI.

JlenuTenu u KpaTHbIE Yncia, HauOOIbIIUi OOIIMIA ACTUTENL U HAMMEHBLIEE 0011Iee
KpaTHoE. /[eMMMOCTh CYMMBI U MPOU3BEACHUS. JleIEHNE C OCTATKOM.
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JApoou
OObIKHOBEHHast JpoOb, OCHOBHOE CBOMCTBO JApoOHM, COKpauieHue ApoOei.

CpaBHeHMEe W ynopsiaouMBaHue npoOei. Pemienne 3amady Ha HaxXOKICHHE 4YacTu
OT LEJIOro M LEeJAoro mo ero 4acth. JIpoOHOE 4YMCIO Kak pe3ysibTar ACTCHUS.
[IpencraBiaeHue AeCATUYHONH ApoOUM B BHUJE OOBIKHOBEHHOH ApoOM M BO3MOXKHOCTH
NPEACTABJICHUsT OOBIKHOBEHHOM ApoOM B BUAE JECATHYHOHM. JlecsTuuHblie ApoOu U
METpUUYECKass cucreMa Mep. Apu(METHUECKue NACHCTBHS W YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU M JIECATHYHBIMU APOOSMH.

OtHouienue. JleneHue B JaHHOM OTHOWEHUH. Maciutad, nponopuus. [Ipumenenue
IIPOIIOPLIUHA MPU PELLICHUH 3a1a4.

[lonatne mpoueHta. BrluMcieHWe MpOLEHTa OT BEIMYMHBI M BEIMYMHBI MO €€
OPOLEHTY. BpIpakeHHEe MNPOLEHTOB JECATUYHBIMU  ApoOsimu. Pemienue 3anau
Ha MPOLEHTHI. BBIpakKeHNE OTHOIICHUS BEJIMYMH B IMPOLICHTAX.

IHosoxkuTe/IbHBIC U OTPULIATEIbHBIC YN CJIA

[TonoxxurenbHple W OTpULATENbHBIE 4Yucna. Llembie yucena. Moaynb 4uca,
reoMeTpudecKasl MHTeprnpeTanus MoayJis uncia. MU3o0pakeHne 4ncen Ha KOOPIAUHATHON
npsiMmoii.  YuciaoBble mpoMexyTkd. CpaBHEHUE uucel. ApU(PMETHUYECKUE IEHCTBHSI
C MOJIOXKUTENBHBIMHA M OTPULIATEIILHBIMU YU CITAMM.

[IpssmoyrosibHas CHCTEMa KOOPAMHAT HA TUIOCKOCTH. KoopauHarel TOYKH
Ha TUIOCKOCTH, adciucca v opauHara. [locrpoenne ToYek M GUryp Ha KOOpAWHATHOMH
MIJIOCKOCTH.

bykBeHHbIe BbIpaKeHHUs

[IpumeHeHne OyKB AJsl 3aMCH MaTEeMAaTUYECKMX BBIPAKEHHH W MPEIIOKEHUIA.
CpoiicTBa apumMeTUuecKux JCHCTBUA. DByKBEHHBIC BBIPAKEHUS U YHCJIOBBIE
NOJCTAHOBKUA. DYKBEHHBIE PAaBEHCTBA, HAXOXXICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynel, GOpMyNEl NEpPUMETPA W IJIOULIAAM MPSAMOYrOJbHHMKA, KBajpara, 00bEMa
napajienenumneaa u Kkyoa.

PeimeHne TeKCTOBBIX 33124

Pemenune TexkcTOBBIX 3ama4 apu(PMETHUECKUM CIOCOOOM. PerieHue normdeckux
3a1a4. Pemenue 3anay nepeGopoM BCEX BOBMOKHBIX BAPUAHTOB.

Pewenne 3aga4, coaepKammx 3aBUCUMOCTH, CBS3BIBAKOIIUX BETUYUHBIL. CKOPOCTH,
BPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTh, TPOM3BOAUTEILHOCTD, BPEMSI, 00bEM
paboThl. EAMHUIIBI U3MEPEHUS: MACChl, CTOUMOCTH, PacCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKIy CAMHULIAMA U3MEPCHUS KOKIOW BEJTMUUHBI.

Pewienne 3amay, CBSA3aHHBIX C OTHOLIEHWUEM, MPOMOPLMOHAIBHOCTHIO BEJIMYMH,
OPOLICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

OneHka © TOPUKUAKA, OKpyrjeHue pesynbrata. CoCTaBlIeHHE OYKBEHHBIX
BBIPOKEHUH IO YCIIOBHIO 33/1a4H.

[IpencraBiaeHre JaHHBIX C MOMOIIBIO Ta0mui u  auarpamm. CronOuarsie
JUArpaMMBbl. YTEHUE U MOCTPOEHUE. UTEHUE KPYTrOBBIX JUATPAMM.
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Harnsianasi reomerpust

Harnsaneie npeacrasnennst 0 Gurypax Ha IUTOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jy4, yroj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTONIBHUK, TPEYTOJbHUK, OKPY)KHOCTb,
KPYT.

B3anmMHOe pacnosioyK€HUE IBYX NPSIMBIX HA IJIOCKOCTH, MAPAJIICIIbHBIE MPSIMBIE,
NEPHEHANKYJIPHBIE TPsIMbIE. MI3MEpEHUE PACCTOSHUM: MEXKIY ABYMS TOUKAMHM, OT TOUKH
JIO IPSIMOM, JUTHHA MapIIpyTa Ha KBaAPaTHON CETKE.

M3mepenue ©  MOCTPOCHUE YIVIOB C  MOMOIIBK  TpaHcmoprupa. Buuasl
TPEYTOJLHUKOB. OCTPOYTOJIBHBIN, TPIMOYTOJIbHBINA, TYMOYTOJIbHBIN, PaBHOOCIPEHHBIMH,
PaBHOCTOPOHHUMNA. YETBIPEXYT OJIBHUK, TPUMEPBI YETHIPEXYT OJIbHUKOB. [ IpAMOYTONIBHUK,
KBaJpaT: MCMOJb30BAHUE CBOWCTB CTOPOH, VIJIOB, JuaroHanei. IMzoOpakenue
reOMETPUUYECKMX (UIYP HA HEIMHOBAHHOM OyMmare ¢ HCIOJB30BAHUEM LMPKYJIS,
JMHENKNU, YTONBbHUKA, TpaHcnopThpa. [locTpoeHus Ha kneryaroid Gymare.

[lepumerp MHOroyrosibHuka. [loHsTue 1uomann (QUrypsl, €AMHULBI U3MEPEHHUS
wiomanu. [Ipubnmxénnoe uamepenne wiomaau GUryp, B TOM 4YUCIE HA KBaAPaTHON
cetke. [IpnbmmkEéHHOE N3MEPEHNE JUIMHBI OKPY>KHOCTH, MJIOMIAIN KPyTa.

CuMMeTpHst: LICHTPaJIbHAsA, OCEBas U 3€PKAJIbHASL CHMMETPHH.

[TocTpoeHHEe CUMMETPUYHBIX (PUTYP.

HarnsiaHaeie npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (PUrypax: napajuieenunen, Kyo,
npu3Ma, NupaMuaa, KOHyC, UIAIMHIP, Wwap u cepa. M3o0paskeHue mpocTpaHCTBEHHBIX
¢uryp. IIpumepsl pa3BépToK MHOTOrPAaHHUKOB, IIMIMHAPA U KoHyca. Co3nanue Mmonenei
OPOCTPAHCTBEHHBIX (PUTYp (U3 OymMaru, mpoBOJIOKH, TIJIACTUIIMHA U IPYTUX MATEPUATIOB).

[Tonsitue o00bEMA, eauHUIBl M3MEpeHUs O00bEMA. OO0BEM MPAMOYTOJBHOTO
napajuienenumnena, kyoa.

INPEJIMETHBIE PE3YJIBTATHBI

[TpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOy4deHus B S Kjacce:

Yuc/ia ¥ BHIYHCICHUSA

[ToHumarh M MPaBWJIBHO YMNOTPEOJSATh TEPMUHBI, CBSI3aHHBIC C HATypPaJIbHBIMHU
qucaamMu, OOBIKHOBEHHBIMH U ACCATUYHBIMH JPOOSIMH.

CpaBHUBaTh M YNOPSAOYMBATH HATYPATbHBIE YHCIA, CPABHUBATH B MPOCTEHIINX
ciiydasix OOBIKHOBEHHBIC TPOOH, NECITUUHBIE TPOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOH (YMCIIOBOI ) MPSIMOiA ¢ COOTBETCTBYIOLIUM €if
YHUCIOM M M300pakaTh HATYPAIbHBIC YKCIA TOYKAMHM HA KOOPAMHATHOW (YHMCIOBOW)
IIPSAMOWA.

Bemonuare  apudmeTnueckue  ACHCTBAS ¢ HATYPaJIbHBIMM  YHCIIAMA,
C OOBIKHOBEHHBIMH JPOOSIMU B MPOCTEHIIMX CITydasiX.

BBINONHATE TPOBEPKY, MPUKUAKY PE3yJIbTATa BEIUUCIICHUH.

OKpYTJsITh HATYPATbHBIE YNCIIA.
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PeimeHune TeKCTOBBIX 33124

Pemate TeKCTOBBIE 3agauv  apuPMETHUYECKUM CIIOCOOOM W € TMOMOIIbIO
OpPraHu30BaHHOIO KOHEYHOTO Nepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemare 3amaun, coaepkanme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYAHBL. CKOPOCTH,
BpPEMSI, PACCTOSTHUE, LICHA, KOJIMYECTBO, CTOMMOCTD.

Hcnonmb30BaTh KpaTKUE 3amuCcH, CXEMbI, TaOIWIbl, 0003HAYCHUSI MPHU PEIICHUU
3a/1ay.

[Tonb30BaTbCs OCHOBHBIMH CIMHULIAMUA W3MEPCHHUS. LIEHBI, MACChI, PACCTOSHMSI,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJJTHU €IUHULIbI BEJIMUMHBI YEPE3 TPYTHE.

H3pnekarb, aHaIM3UpOBaTh, OLICHUBATh  HMH(POPMALMIO, MPEACTABICHHYIO
B TaOJIMIIE, HA CTOJIOYATON AMarpaMMe, MHTCPIPETUPOBATh MPEICTABICHHBIC HAHHBIC,
UCIOJIb30BATh JAHHBIC TPU PELICHUU 3a/1a4.

Harnsianasi reomerpust

[Tosb30BaThCs FEOMETPUYECKUMH MMOHATUAMU. TOUYKA, NPsiMast, OTPE30K, JIyd, YTroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mnpUMEpPBl OOBEKTOB OKPYKAKOIIEIO0 MHpa, HUMEKIMUX (opmy
M3YUYECHHBIX TEOMETPHUECKUX (PUTYP.

Hcnonmp30BaTe TEPMHUHOJIOIHMIO, CBSI3aHHYKD C  yIJlAMM. BEPIIMHA CTOPOHA,
C MHOTOYIOJIbHUKAMU: YIrojl, BEPIIMHA, CTOPOHA, IUArOHANIb, ¢ OKPY>KHOCTBIO: Paauyc,
JUaMETP, LICHTP.

H300pakaTh U3yYEHHBIE TEOMETPUYECKAE (PUTYPBI HA HETMHOBAHHON M KJIETYATOM
OyMare ¢ HOMOLIBIO HUPKYJISl U JIMHEHKH.

Haxomutrhs JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOLIBIO
JIMHEHKH, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOT0 paauyca.

Hcnomp30Bare CBOMCTBA CTOPOH M YIVIOB NPSAMOYIOJIBHUKA, KBajpara Ui HX
NIOCTPOEHUS, BBIYUCIICHHUS IIJIOLIAN U IEPUMETPA.

Bbruncnsate  nepumMeTp M IUIOIIAAbL  KBajapara, MpsSMOYrOJbHHMKA, (uryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4HCie (PUTYP, N300PaKEHHBIX HA KIIETYATOM
oymare.

[Tome30BaTbCss OCHOBHBIMM METPUYECKUMHU E€AVWHMLIAMU W3MEPEHUs JUIMHBI,
IUTOILAM; BBIPAXKATh OJHUA €UHULIBI BETMUUHBI YEPE3 IPYIHE.

Pacno3naBare mapannenenunen, KyO, MCHOIb30BaThb TEPMUHOJIOTHIO: BEPLIMHA,
pedpo rpaHb, U3MEPEHHUSI, HAXOAUTh U3MEPEHMSI apayiesienunena, Kyoa.

Beruncnsare  00béM  Ky0a, mnDapaiienenunena MO 33aJaHHBIM - U3MEPEHUSIM,
N0JIb30BATHCS €AMHULIAMH U3MEPEHUsT 00BEMA.

Pemarer HecnokHBIE 330a4M  HAa M3MEPEHHME TI'E€OMETPUYECKMX  BEIWYUH
B IIPAKTUYECKUAX CUTYaLUSIX.
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[TpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOy4deHus B 6 Kiacce:

Yuc/ia ¥ BHIYHCICHUSA

3HaTh W TIOHMMAarTh TECPMUHBI, CBSI3AHHBIE C PA3JIMYHBIMA BUJIAMU YUCEN W
croco0amMu MX 3aMUCH, MEPEXOAUTh (€CIU 3TO BO3MOKHO) OT OJHOM (OPMBI 3amUCH
Yyyciaa K Jpyroi.

CpaBHMBATh U yIOPSA0YMBATH LEJIBIE YUCIIA, OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
CPaBHMBATBL YMCJIA OAHOIO U Pa3HBIX 3HAKOB.

BbINOHATE, coueTast yCTHbIC M MUCbMEHHBIE TPUEMBI, apu (PMETHUECKIE NCHCTBUS
C HATYpPaJIbHBIMM W LEJBIMH YKMCIaMH, OOBIKHOBEHHBIMH U JACCATUYHBIMH APOOSMH,
MIOJIOKATEIBHBIMU ¥ OTPULATEIIBHBIMUA YUCIAMM.

BBIUKCIIATE 3HAUYEHHUST YKMCIIOBBIX BBIPOKEHUN, BBINOJHATH MPUKUIAKY U OLICHKY
pe3ysibTara BBIYMCICHMHA, BBIMOJHATE NPeoOpa3oBaHUsl YHMCIOBBIX  BBIPAKCHUN
HA OCHOBE CBOMCTB apu(PMETUUECKUX IECHCTBHIA.

COOTHOCUTBH TOYKY HA KOOPJAWHATHOMW MPAMON C COOTBETCTBYIOLUM €i YHCIIOM H
MU300paXkaTh YKcaa TOYKaMU Ha KOOPAMHATHON MPSMOA, HAXOUTh MOYJIb YUCIIA.

COOTHOCUTBH TOUYKH B IIPIMOYTOJIBHOM CHCTEME KOOPAMHAT ¢ KOOPAMHATAMU HTOM
TOYKHU.

OKpyYIJISATh LENbIE YNCA U ACCATUYHBIC TPOOH, HAXOAUTh MPUOTMKEHUS YACET.

YucsoBble 1 OYKBEHHbIE BHIPAKEHUSI

[lonumare ¥ ynoTpeOsiTh TEPMHUHBI, CBSI3aHHBIE C 3aMKMChI0 CTENEHU YHCIA,
HAXOAWUTh KBaApaT W KyO uKcla, BBIYUCIATH 3HAYEHUS YHMCIOBBIX BbIPAKEHUIA,
COJIEpIKALMX CTEMEHU.

[Tonb30Barbcsi NpU3HAKaAMU JIEMMOCTH, pacKIIaAblBaTh HATypajbHbIE YHCIA
Ha TPOCTHIE MHOKUTEIH.

[Tonb30Barbest MacITaboM, COCTABISTH MPOMOPLUHA U OTHOIICHHUSI.

Hcnonb3oBare OYKBBI Ui 00O3HAUEHMsS] YUCEN NpPU 3alUCH MATEMaTHYECKMX
BBIPDOKEHUM, COCTaBJIATh OYKBEHHbIC BbIpAKEHHs] M (OPMYJbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX BBIPOKEHHH, OCYIIECTBRIIsISE HEOOXOUMBbIE MOACTAHOBKU U TPE0Opa30BaHMsI.

Haxoauth HEU3BECTHBIN KOMITIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemare MHOrOIIaroBble TEKCTOBBIE 3a1a4l APU(PMETUIECKAM CIIOCOOOM.

Pemare 3amaum, CBsS3aHHBIE C OTHOLIEHHEM, MPONOPLHUOHATBHOCTHEO BEJIMYMH,
NPOLIEHTAMHM, PEIaTh TPU OCHOBHBIE 3a/1a4X HA IPOOU U TPOLIEHTHI.

Pemare 3apaun, coaepxaiie 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI. CKOPOCTb,
BPEMSs, PACCTOSIHUE, LI€HA, KOIMYECTBO, CTOMMOCTh, MPOM3BOAUTEIBLHOCTH, BPEMS,
o0béMa paboThl, HCMONB3YS apuPMETUUECKUE JCHCTBHS, OUEHKY, NPUKHUIKY,
NOJIb30BATHCS €IUHULAMHA U3MEPEHUSI COOTBETCTBYIOIIMX BEJINYHH.

CocTaBisaTh OYKBEHHBIC BEIPAKEHUS 110 YCIOBHUIO 3a0a4M.
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H3Bnekars nHGOPMALMIO, TPEACTaBICHHYIO B TaOIMIIAX, HA TMHEHHOH, cTO0UaTOM
WIX  KPYroBOM  JauarpaMmax, MHTEPHIPETHPOBATh  MPEACTABICHHBIE  JIAHHBIE,
MCIIOIb30BaTh JAHHbIEC IPU PELLICHUH 3a/1a4.

[TpencraBiste MH(OPMALMIO C MOMOLIBIO TAOJMIl, JIMHEHHOW W CTONIOYATOM
JIMarpaMm.

Harnsianasi reomerpust

[TpyBOaUTE TIpUMEPBl OOBEKTOB OKPYXKAKOUIErO MHpa, HMEIMUX (GopMy
W3YYEHHBIX NT€OMETPUYECCKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUIYp, MPUMEPHI PaBHBIX
¥ CHMMETPUYHBIX (PUTYP.

H300pakaTh ¢ MOMOLIBIO LUPKYJIS, JTMHEHKHA, TPAHCIIOPTHUPA HA HEJIMHOBAHHOW U
KJIeT4aToii Oymare M3y4eHHbIE TUIOCKME TeoMeTpudeckue (urypsl U KoOH(Urypanuw,
CUMMETPUYHBIE (PUTYPHI.

[Tonb30BaThCs NEOMETPUUECCKMMM TOHITHSIMHU. PABEHCTBO (PUTyp, CUMMETpHS,
UCIIOJIB30BATh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUER. OCh CUMMETPHUM, LIEHTP
CUMMETPHH.

HaxoauTe BeJIMUYUHBI YTTI0B U3MEPEHUEM € IOMOLLBIO TPAHCIIO PTUPA, CTPOUTH YIJIbI
3aaHHOM BEJIMYMHBL, MOJIB30BATECS IPU PELICHUM 3a1a4 TPagyCHOW MEpOil YIUIOB,
pacno3HaBaTh HA YEPTEKAX OCTPBINA, PIMOM, Pa3BEPHYTHIN U TYIION YIJIBL.

Bplunciiate  IIMHY  JIOMAHOH, TEPUMETP MHOIOYrOJIBHUKA, I1OJB30BATHCS
CAVUHULIAMU U3MEPEHUs JUIMHBIL, BBIPAKATH OJHHU CAUHHULIBI U3MEPEHUs UIMHBI Yepe3
JIpyrue.

Haxoaute, HCHONB3ys YEPTEKHBIE WHCTPYMEHTHI, PACCTOSHUS: MEXKIY JABYyMs
TOYKAMU, OT TOYKH 10 IPAMOM, JUIMHY ITYTH HA KBAAPATHON CETKE.

Boruncnsate miomanas Guryp, COCTaBAEHHBIX U3 TPSIMOYTOJIbHUKOB, UCMOIb30BATh
pa3OueHue  Ha  MOPSAMOYrOJbHUKHM, HAa  PaBHbIE  (QUIyphl,  JOCTpauBaHUE
0 MPAMOYIOJIbBHUKA, IOJb30BATHCS OCHOBHBIMU ECAWHULIAMU W3MEPEHHS IUIOLIAMIMN,
BBIPAKATh OJTHU €AVUHULIBI U3MEPEHUS TIJIOLIANA YEPE3 APYTHUe.

PacnoznaBath Ha MOAENHAX M M300PAKEHUSAX MNUPAMHUAY, KOHYC, IMJIMHID,
UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOPO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

H3o00pakath Ha KJieT4aToi Oymare npsMOyTroJbHbINA MapauieIenuneI,.

Boruncnate 00bEM  TPSIMOYTOJIBHOTO Mapajuiesicnunena, Kyda, MOIb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEPEHUS 00BEMA,

Pemare HecnoxHble 3a4a4M  HA HAXOXKICHUE TIEOMETPUYECKUX BEJIMYMH
B IIPAKTUYECKUAX CUTYaALUSX.
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TEMATHUYECKOE INTAHUPOBAHUE

S KJIACC
HammenoBanue paznena |KommuecTBo OcHOBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOINXCs
(TeMbl) Kypca 4acoB COJIEpKAHKE
HarypasibHble uncna. 43 JlecsaTuunas Yurarh, 3aNUCHIBATH, CPABHUBATDH HATYPAIbHBIC YHACTIA,

JelicTBUS C HATYPaIbHBIMU
YUCIaMHU

CUCTEMA CUUCIICHUSI.
Psan HatypanbHbIX
YUCEIL.
HarypanpHblil psa.
Yucno 0.
HarypanpHbie yncia
Ha KOOPAWHATHOMN
MIPAMOiA.

CpaBHeHueE,
OKpYIJIEHUE
HATYPAIBHBIX YUCEI.
ApupmeTHIecKHe
JNEHCTBUSA

C HATYpaJIbHBIMH
yucnamu. CBOMCTBA
HYJISL [IPUA CITIOKEHU U
1 YMHOXXCHUH,
CBOMCTBA €ITMHULIBI
IIPU YMHO>KECHHH.

npeaIararb H 00CyKaaTh C0COObI YIIOPII0YMBAHUS YUCEN.
MN300paxars KOOPAMHATHYIO NPAMYIO, OTMEYATh YKCIIa
TOYKAMU HA KOOPAUHATHON MPAMOM, HAXOAUTHb KOOPAUHATEI
TOYKH.

HccnenoBars cBOiicTBAa HATYpanbHOro psaaa, yucen 0 u 1
IIPU CJIOKEHUHA U YMHOKEHHUH.

Hcnonb30BaTh NPABUIIO OKPYTTICHUS HATYPAJIbHBIX YUCEIL.
BoimmosiHATH apupmMeTudeckue 1eiicTBUsI C HaTYPATbHBIMU
YUCJIAMH, BBIMUC/ISITH 3HAYCHUS YUCIIOBBIX BBIPOKCHUM

CO CKOOKaMM H 0€3 CKOOOK.

3anuchIBaTh MPOU3BEICHUE B BUJIE CTEIIEHU, YUTATH
CTEIICHHU, HCMOJIB30BATh TEPMHHOJIOTHIO (OCHOBAHHE,
NOKA3aTellb ), BBIYUCISITD 3HAYCHUS CTCIICHEH.

BbInoJIHATH NPUKHAKY M OLEHKY 3HAYCHUI YMCIIOBBIX
BBIPOKEHUH, MPEAIAraTh H NIPUMEHSITh NPHEMBI NP OBEPKH
BBIYHACIICHUM.

Hcnonb30BaTh NPH BIYMCICHUSIX TTIEPEMECTUTENBHOE U
COUYETATENIBHOE CBOMCTBA CII0KEHUSI U YMHOKEHHSI,
pacupeneNuTelbHOe CBOMCTBO YMHOKEHHS, (DOPMYJITHPOBATH
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[lepemectutenbHOe
M COUETATEIIBHOE
CBOMCTBA CJIOKECHUS
1 YMHOKCHUS,
pacupeneNUTeIbHOE
CBOMCTBO
YMHOKEHMUSL.
Jlemarenm u
KparHbIC YUCIIA,
Pa3IOKEHNUE YUCa
HA MHOXKUTEIIH.
Jlenenne

¢ ocrarkoMm. IIpocreie
M COCTABHBIEC YHCIIA.
IIpu3Haku
JICTAMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HATYPATbHBIM
MOKAa3aTEeIIEM.
Yucnoseie
BBIPAKCHUS,
MTOPSIIOK NEHCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupmeTrdecKue

U NPUMEHATH NPaBWIa TPeoOpa30BaHuUsl YNCIIOBBIX
BBIPA)KCHU HA OCHOBE CBOWCTB apu(PMETUUECKUX ECHCTBHIA.
HccnenoBars 4UCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH THNOTE3bI, (POPMYJAHPOBATH 0000LICHUS U
BBIBO/IBI 10 PE3YyJIbTaTaM MPOBEIEHHOI0 UCCIIETOBAHUS.
DopMyTHPOBATH ONPpeJeIeHUs ICIIUTENSA U KPaTHOTO,
Ha3bIBATh JACIUTE/IA U KPATHBIC YK CIIA;, PACIIO3HABATDH
IIPOCTBIE X COCTABHBIEC YHCIA; (POPMYJIHPOBATH U
NPUMEHSATH NPU3HAKHU JIEIUMOCTU HA 2, 3,5, 9, 10;
NPHMEHATH AJITOPUTM PA3I0KEHUS YHACIIA HA IPOCTHIE
MHOKUATEIN, HAXOAUTH OCTAaTKH OT ACIICHUS U HETIOJIHOE
YaCTHOE.

PacnioznaBarb UCTUHHBIEC U JIOXKHBIE BEICKA3BIBAHKS

0 HaTypajbHBIX YHACIAX, MPUBOAUTHL IPUMEPDLI U
KOHTPIPUMEPHL, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUS
BBICKA3bIBAHWI O CBOMCTBAX HATYPAJIBHBIX YACEL
KoncTpyupoBars MaTemarnyeckue npeaioKeHust

C TIOMOIIBIO CBA30K «I), AN, KECIH. .., TO... ).

Pemarp TeKCTOBBIE 331a4M apU(PMETHUECKUM CIOCOOOM,
HCNO/Ib30BATH 3aBUCHMOCTH MEXKIY BEIMUYMHAMU (CKOPOCT,
BPEMsI, PACCTOSHUE; LIEHA, KOJTMYECTBO, CTOMMOCTb U [IIP. ):
AHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a1a4H,
nepedopmMyIupoOBaTh YCIOBUE, H3BJACKATH HEOOXOUMBIE
JAHHBIE, YCTAHABIUBATE 3aBUCUMOCTH MEXAY BEIIMYMHAMU,
CTPOHUTH JIOTHYECKVYIO LIENMOYKY PACCY)KICHUM.
MopeaupoBaTth X0 peIICHNUs 3a1a41 C IOMOLLIBI PUCYHKA,
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JICHCTBUS,
Ha JBMKCHUE U
MOKYTIKH

CXEMBI, TAOTUIIBL.

IIpuBoauTh, pa3déupathb, OHEHUBATH PA3INYHBIC PELICHMUS,
3aMUCU PEUICHUH TEKCTOBBIX 33/1a4.

Kputuuecku oueHHBaTh MOJTYYCHHBIN pe3ybTar,
OCYIeCTBJISATH CAMOKOHTPOJIb, TPOBEPSisi OTBET HA
COOTBETCTBHE YCIOBHIO, HAXOAUTH OLIMOKH.

Pemars 33124 ¢ MOMOILBIO EPeOOpa BCEX BO3MOKHBIX
BapUAHTOB.

3HAKOMHUTBCH C HCTOPHUEH PAa3BUTHS APUPMETHKI

HarnsaHas reomerpust.
JIMHUY HA TUIOCKOCTH

12

Touxka, mpsimas,
OTPE30K, JIYY.
Jlomanas.
HN3mepenue uHbL
OTpe3Ka,
METPUUYECKUE

€ IMHULIBI
U3MEPECHUS IJTUHBIL.

OKpY>KHOCTB U KPYT.

IIpakTinyeckas
padorta
«IlocTpoenue y3opa
13 OKPY>KHOCTEMN.
Yrom. [Ipamoi,
OCTPBIA, TYIION U
Pa3BEPHYTHIN YIJIBL
H3smepenue yrios.

Pacno3zHaBarb Ha 4epTEKAX, PUCYHKAX, ONMHCHIBATD,
UCIIOJIb3Ysl TEPMUHOJIOTHUIO, U H300PaXaTh ¢ MTOMOLLBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, NMPAMYIO, OTPE30K, JIyY,
YIOJL, JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBarh, NpUBOAUTH NPUMEPbI O0BEKTOB PEATBHOTO
MUPa, UMEOIIUX POPMY H3YUEHHBIX (PUTYD, OHEHHBATDH UX
JINHENHBIE Pa3MEPEL.

Hcnonb30BaTh TMHENRKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI
JUTSL TIOCTPOEHUS M UBMEPEHHUS: H3MEPSITh JJIMHY OTPE3KA,
BEIIMYMHY YI71a; CTPOUTH OTPE30K 3aJaHHOM JUTMHBI, YIOJ,
3a1aHHOM BENIMYMHBL, OTKJIAABIBATH LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTH 3aJJaHHOTO paauyca.
MN300paxkarb KOHPUTYypanuu reOMETPUIECKUX (PUryp

M3 OTPE3KOB, OKPYIKHOCTEN, X YACTEN HA HEJIMHOBAHHOW U
KJIeT4aToi Oymare; nmpeasiaratb, ONUCHLIBATH U 00CYKIATh
C1oco0bl, AATOPHUTMBI TIOCTPOCHUSI.

Pacno3znaBarb ¥ 1300pakaTh HA HETMHOBAHHOW U
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[TpakTrueckas
padota
«IToctpoeHue
YIJIOB»

KJIeT4aToi Oymare mpsMoOii, OCTPBI, TYNO#, pa3BEPHYTHIM
VIJIBL, CPABHUBATH YIJIbL.

Bur4ucasiTh UIMHBL OTPE3KOB, JIOMAHBIX.

IHoHumMaTh U UCIOJIB30BATH MIPU PELICHUU 3124
3aBHCHMOCTH MEXAY CAUHALIAMU METPAYECKON CUCTEMBI
MEDP; 3HAKOMHTBCS C HEMETPUUECKUMU CUCTEMAMU MED;
BBIPAXKATD JUIMHY B PA3/IMYHBIX €AUHULIAX U3MEPEHUSL.
HccnenoBars Gurypsl 1 KOHPUIrypauuu, MCnoab3ys

LU (PPOBBIE PECYPCHI

OOBIKHOBEHHBIC TPOOH

48

HpoOb. IIpaBuiibHBEIE
Y HEMPaBUIIbHBIE
npoou. OCHOBHOE
CBOWMCTBO IpO0H.
CpaBHeHHe TpOOECH.
Cnoxenue u
BbIUNTAHUE
OOBIKHOBEHHBIX
npodeit. CMemanHas
poOb. YMHOXKECHHE
U JICTICHUE
OOBIKHOBEHHBIX
JpoOeii; B3aMMHO-
oOparHeie 1poOH.
Pemenue TeKCTOBBIX
3a1a4, ColepKaIinx
apoou. OCHOBHBIE

MopneanpoBarth B rpaguueckoil, mpeaMeTHoil Gopme,

C MOMOLLBIO KOMITBIOTEPA MOHATHS U CBOMCTBA, CBI3AHHBIC

C OOBIKHOBEHHOW JPOOBIO.

Yurarh ¥ 3aNIHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeaiararb, 000CHOBBIBATH U 00CYKIATh CIOCOOBI
YIIOPSIIOUMBAHHUSL TPOOEH.

N300paxkarb OOBIKHOBEHHBIE JPOOH TOUKAMHU

Ha KOOPIUHATHOM MPSAMOT;, HCHOJAB30BATH KOOPANHATHYIO
OPSIMYIO [UIsE CPABHEHHUSI TPOOEH.

DopMyJIHPOBATH, 3aNUCHIBATH ¢ MOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpO0H; HCIMOIB30BATH OCHOBHOE
CBOMCTBO IpoOM 1715l COKpaUICHHsI 1POOEH U MPUBEACHU I
JpoOU K HOBOMY 3HAMEHATEJTIO.

IIpencraBasitb CMEIIAHHYO APOOHL B BUAC HENPABUIIBHON 1
BBIICTIATH LIETYI0 YaCTh YKCIIA U3 HEMPABWILHOMN 1po0H.
BeinoiHATs apudpMernyeckue AeicTBUs

C OOBIKHOBEHHBIMH IPOOSIMU; MPUMEHSITh CBOHCTBA
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3a/1a4u Ha JPOOH.
[TpumeHeHne OyKB
IUTS 3aUCH
MaTeMaTHYeCKUX
BBIPOKEHUN U
[IPEMIOKEHU I

apupMeTYECKUX NeHCTBUMA 15 palliOHANIM3alun
BBIYUCIICHU.

BhInOHATH NPUKUAKY M OUEHKY PE3YIIbTATA BHIYACIICHUNA;
NpeIaraTb U NPUMEHATH NPHEMBI MIPOBEPKU BLIUUCIICHUI.
IIpoBoauTh HccaeA0BAHMS CBOWCTB IpoOCi, Onupasich

HA YMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3sHaBaThb UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3BIBAHMSA 1 OTPULIAHUS BBICKA3bIBAHUIA.

Pemarp TeKCTOBBIE 3a1a4u, COACPKAILME APOOHBIC TAHHBIE, U
3a/1a4M HA HAXOXKAECHUE YaCTH LIEJIOr0 U LEIOr0 10 €r0 YacTH,
BBISIBJIAATh HX CXOACTBA M Pa3/IHYHsA.

MoaeupoBaTh X0 peIICHNUs 3a1a4U C [IOMOIIBI PUCYHKA,
CXEMBI, TAOTHUIIBI.

IIpuBoauTts, pa3éuparTs, OUEHUBATH PA3JIMYHBIC PELICHUS,
3aIMCcy PEIICHU TEKCTOBBIX 3a/1a4.

KpuTtnyeckn oneHuBaTh MMONYYEHHBIA PE3YIIbTAT,
OCYLIECTBIIATE CAMOKOHTPOJIb, IIPOBEPSS OTBET

HA COOTBETCTBUE YCIOBUID, HAXOAUTH OIIMOKH.
3HAKOMHUTBCH C UCTOPHUEH Pa3BUTHS APUPMETHKA

HarnsaHas reomerpust.
MHOTrOyroJbHUKI

10

MHOroyrojlbHUuKH.
YUeTBIpEXYTONBHUK,
PAMOYTOJIBHUK,
KBazpar.
IIpakTiyeckas

OnucepIBaTh, HCNOJb3YSI TEPMUHOJOTHIO, H300PAKATH

C MOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETTMPOBATh U3 OymMaru MHOTOYrOJIbHUKH.

IIpuBoauth npuMepsl OOBEKTOB PEATBHOIO MUPA, UMEIOIINX
(opMy MHOTOYTOJIbHUKA, TPAMOYTOJIbHUKA, KBAIpara,
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padota
«IloctpoeHue
MPSAMOYTOJIbHUAKA

C 3aJaHHBIMH
CTOpPOHAMH

Ha HEJIMHOBAHHOMN
Oymare».
TpeyrojpHuK.
[Tnomwane
MIEPUMETP
MPAMOYTOJIbHUKA U
MHOIOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPAMOYTOJIbHUKOB,
€IMHULIBI
U3MEPEHUS
TUIOLLAIH.
[Tepumerp
MHOT'OYTOJIbBHUKA

TPEYTrOJIbHUKA, OUEHUBATH UX JIMHEHHBIE Pa3MEPBHI.
Buryucasite: nepuMerp TPEYrojibHUKA, MPIMOYIOJIbHUKA,
MHOTOYIOJIbHUKA, IUIOIAJAb NIPAMOYT OJIbHUKA, KBaapara.
N300paxkars OCTPOYTOJIBHBIE, PSIMOYTOJIbHBIE U

TYIIOYT' OJIBHBIE TPEYTOJIbHUKH.

CTponThb Ha HETMHOBAHHOW M KJIETYaTOi Oymare KBaapar u
IIPSMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMHU CTOPOH.
HccenenoBars CBOMCTBA NIPIMOYIOJIbHUAKA, KBaapara IyTémM
AKCHEPUMEHTA, HAOIMIOACHUS, U3MEPEHHUSI, MOJICIIMPOBAHHUS,
CpaBHUBATH CBOMCTBA KBAApaTa ! IMPAMOYTOJIbHUKA.
KoncTpyupoBars MaTreMmarnyeckue npeaioKeHus

C MOMOLLBIO CBA30K KHEKOTOPBINY, «1t000i». Pacno3naBarp
VCTUHHBIE U JIOKHBIE BBICKA3BIBAHUS O MHOIOYTI'OJIBHUKAX,
NPUBOAUTH PHUMEPHI U KOHTPIIPUMEPBHI.

HccaenoBars 3aBHCHMOCTD TUIOIIAAN KBaJpara OT JJIHHEI
€r0 CTOPOHBI.

Hcnonb3oBaTe CBOMCTBA KBAAPATHON CETKH IS IOCTPOECHUS
¢uryp; pa3douBaTh NPIMOYTOJIbHAK HA KBAAPATHI,
TPEYTONBHUKH, COCTABJSATH (DUTYPbI U3 KBaAPATOB U
NPSIMOYTOJIbHUKOB M HAXOAMTh UX TUIOMIA/b, Pa30MBaTh
(Urypbl Ha TPSIMOYTOJIBHUKN M KBAaAPAThl U HAXOAWUTh UX
IIJI0IIAIb.

Breipaxkars BeTMUMHY IJIOMIAAN B PA3IMYHBIX €AUHALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, MOHUMATDL H
HCIO0/IB30BAaTh 3ABUCHMOCTH MEXIYy METPUYECKUMHU
EANHULIAMH U3MEPEHUS TUIOLIAN.
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3HAKOMHUTBCS ¢ MpUMEPaAMH PUMEHeHUsl TJI0MAIu 1
MEPUMETPA B MPAKTUUECKUX CUTyalusax. Pemars 3apaun

U3 peallbHOM YKU3HU, MpeAJaratb U 00CyK1aTh pa3indHble
CIoco0bI PEUICHUS 3a1a4

JlecsaTuuHbIe 1pOOH

38

JlecaTrdHas 3anuch
npodeii. CpaBHEHHE
JECSITUYHBIX
poOeit.

JlericTBrs

C IECATUYHBIMU
IpoOsIMHU.
OkpyriieHue
JECSITUUHBIX
TPOOCH.

Perrenue TeKCTOBBIX
3a/1a4, COAEPKaIUX
1poou. OCHOBHBIE
3a1a4M Ha Jpodu

IIpeacTaBasiTh JECATUUHYIO APOOB B BUIE OOBIKHOBEHHOIH,
YHUTATH H 3aNHCHIBATDH, CPABHUBATD JICCITUYHBIE TPOOH,
NpeAIararb, 000CHOBBLIBATH H 00CYKIATh CIIOCOOBI
YIOPSA0YMBAHUS JECITUYHBIX JPOOEii.

MN300paxarp 1ecATUYHBIE APOOM TOUKAMU HA KOOPAMHATHOM
MPSAMOiA.

BoISIBJSITH CXOACTBA M Pa3/IM4usi TPABIIT apU(PMETHUECKUX
JNCUCTBUI C HATYPAIbHBIMUA YUCIAMU U AECATUYHBIMU
IpoOsiMU, OOBSICHSITH UX.

BoinonssTe apupMeTHUECKrE IEHCTBUS C NECATUYHBIMHA
ApOOSIMH;, BBIMOJIHATH NPUKUAKY U OLEHKY Pe3ybTara
BBIYHACIICHU.

IIpumensiTs cBoOiicTBa apu(PMeTHUECKUX NCHCTBHIA

JUIS. pPAMOHAIIM3ALMHA BEIYHACIICHU.

IIpumeHSTH NPaBUII0 OKPYIJICHUS ACCATUYHBIX TPOOEii.
IIpoBoauTh HCC/IeT10BAHUS CBOMCTB JECATUYHBIX APOOCH,
OMUPAasIiCh HA YUCIIOBBIC SKCIIEPAMEHTHI (B TOM YHCIIE

C MOMOIIBI0 KOMITBIOTEPA), BHIIBUTATh THIOTE3bI U
OPUBOJAUTH KX OOOCHOBAHUSI.

Pacno3HaBaTh NCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH MPUMEPHI U KOHTPIPUMEDEHI, CTPOUTH
BBICKA3bIBAHHS U OTPULAHUS BBICKA3bIBAHUH.
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Pemiatp TEKCTOBBIC 3a7a4u, COACPKAIIME APOOHBIC TAHHBIE, U
Ha HAaXOKJICHUE YaCTH LEJIOr0 U LEJI0ro Mo €ro 4yacTu,
BBISIBJISITh UX CXOACTBA U Pa3/JIUYHsL.

MoneanpoBaTth X0/ PELICHUS 3aa4M C MOMOIIBIO PUCYHKA,
cxembl, Ta0miel. IIlpuBoanTH, pa3éouparhb, OEHUBATD
Pa3IMYHBIE PELICHUS, 3aTIMCH PEILICHUI TEKCTOBBIX 3a1a4.
OnepupoBath IpOOHBIMH YUCIAMH B PEATIbHBIX KM3HEHHBIX
CUTYaLUSX.

Kpurnyecku oueHMBaTh MMOJIYYECHHBIN PE3ynbTar,
OCYILECTBIISATH CAMOKOHTPOJIb, TPOBEPSISt OTBET

HA COOTBETCTBUE YCIOBUID, HAXOUThH OIUUOKH.
3HAKOMHUTBCH C UCTOPHUEH PAa3BUTHS APUPMETHKI

HarssinHas reoMeTpust.
Tena u purypel
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
H3o0pakenune
MHOTOTPAHHUKOB.
Moaenun
NPOCTPAHCTBEHHBIX
TEN.
IIpaMOYTOJIbHBIHA
MAPAIJICIICTIATIE N,
Ky0. Pa3eépTku kyda
Y NIApPAJUICIICITUATIENA.
IIpakTinyeckas
pabora «Pa3BépTka
KyOa».

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOLIEM
MHpe IPSIMOYTOJIbHBINA Mapaenenunen, Kyo,
MHOTOTPAHHUKH, ONUCBHIBATH, HCIOIb3YS TEPMHUHOJIOT HIO,
OLICHUBATD JINHEHHBIE pa3MEPBI.

IIpuBoauTh npuMepsl OOBEKTOB PEATBHOIO MUPA, UMEIOIINX
(opMy MHOTOTPaHHHMKA, MPSIMOYTOJIBHOTO MApaANIJICIICIUNENA,
KyOa.

N3o00paxkars ky0 Ha KieTyaToOl Oymare.

HccnenoBars cBoiicTBa KyOa, MPSAMOYTOIBHOTO
napasuieIenuIe a, MHOTOIPAHHUKOB, UCTIONB3Ys MOACITH.
PacnoznaBath M n300paxaTrh pa3BEPTKU Kyda
napaienenunena. MoaeanpoBatsb KyO W MapaiesICnumne,
u3 OyMarv v Mpoymx MaTepuasnoB, 00ObSICHITH CIOCO0
MOJICTTMPOBAHHSI.
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IPSIMOYTOJILHOTO
napajuienenuneaa

Haxonuthb n3MepeHusi, BBIMUCIASATH IUIOMIAAb TOBEPXHOCTH;
00BEM KyDa, MPAMOYTOJIBHOTO MapaieenuIea;
HCCJIeI0BATh 3aBUCHM OCTh 00bEMa Ky0a OT JAJTMHBI €10
peOpa, BIABUTaTh U 000CHOBBIBATH IMIIOTE3Y.
HaOnioaarh 1 poBOAUTH AHAJOTUM MEXKTY TOHIATUSIMHU
IJIOLIAAN U 00BbEMA, MEPUMETPA U MJIOLIAN TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIC U JIO)KHBIC BEICKA3bIBAHUS

O MHOT'OI'PaHHUKAxX, NPUBOAUTDL NPUMEPbl U KOHTPHIPUMEPBIL,
CTPOMTH BbICKA3BIBAHUS U OTPULIAHUS BbICKA3bIBAHHA.
Pemiarsb 3a7a4u 13 peajabHON KU3HU

[loBTOpeHHE 1 0000IEHE

10

IToBTOpEHUE
OCHOBHBIX ITOHATHIA
Y METOJOB Kypca

5 Kiacca,
000011eHne 3HaHn

Bor4uc/siTe 3Ha4EHUs BBIPAKESHHUH, COAEPIKALUX
HATYPAJIbHbIEC YUCIIa, OOBIKHOBEHHBIE U JECATUYHBIE TPOOH,
BBINOJIHATH MPEO0OPA30OBAHUS YUCETT.

BoiOupaTs cnocod CpaBHEHUS YHUCEIT, BEIYUCIICHU,
NPUMEHSTh CBOHCTBA apU(PMETHUECKUAX JACHCTBUI

JUTS. pPAMOHAIIM3ALMMA BBIUYUACIICHU.

OcyecTB/IsITh CAMOKOHTPOJIb BBITTOJIHAEMBIX ACHCTBUH 1
CaMOIIPOBEPKY PE3yiIbTara BEIMACICHUI.

Pemars 3apa4u U3 peasibHOM )KM3HU, IPUMEHSTh
MaTeMATHYEeCKHE 3HAHMA /TS PELLICHMS 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Pewmars 3apa4u pa3HbIMHU €IOCO0AMH, CPABHUBATH -
Croco0bI PELICHUS 3a/1a44, BBIOMPATH PALMOHAIbHBIIH
crocod

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC
HammenoBanue paznena |KomudectBo OcHoBHOE OCHOBHBIE BUJIbI ACATEIBHOCTH 00YYaIOIINXCs
(TeMbI) Kypca 4acoB COJICPKAHUE

HarypanbHblie uncna 30 Apudmernueckne BoinosansTs apudmernyeckue AeiicTBUsI C MHOTO3HAYHBIMHA
ACUCTBUS HATYpaJbHBIMHU YMCIIAMH, HAXOAUTb 3HAYEHHUSI YHCIIOBbIX
C MHOTO3HAYHBIMHU BBIPAKEHH €O ckOOKaMu U 0€3 CKOOOK; BBIMHCIATH
HaTypajibHBIMU 3HAYEHHUsI BBIPAKECHUMN, COACPIKALINX CTEIICHH.
yucinamu. YucnoBbie | BbINOJHATH NPUKHAKY U OLEHKY 3HAUYEHUWI YMCITOBBIX
BBIPKEHHSI, BBIPAKCHUM, MPUMEHSITh NPUEMBbI MIPOBEPKH PE3yJIbTara,
NOPSIIOK ICHCTBHMH, Hcnonb30BaTh NPH BHIYUCIACHHSAX TEPEMECTUTENBHOE U
UCIIOJIb30BAHUE COYETATENBHOE CBOMCTBA CIIOKEHUS M YMHOKEHUS,

CKk000K. OKpyrieHue
HATypajbHbIX YUCEL
JIenuTenn U KpaTHeIe
YHclIa, HanOOIbIITHM
o0IIMit JEIUTEIbL U
HaUMEHBIIEE 00IIee
KpaTHOE.

J1enMMOCTb CYMMBI 1
MTPOU3BEICHMUSI.
Jlenenue

C OCTaTKOM.
Pemenne TeKCTOBBIX
3a1a4

PACTIPEACTUTELHOE CBOMCTBO YMHOXKEHHSI OTHOCUTENBHO
CJIO’KEHUSI, CBOWCTBA apU(PMETHUECKUAX NCHCTBUH.
HccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, MPOBOIUTH
YUCJIOBBIC SKCIIEPUMEHTHI, BLIIBUTATh U 000CHOBBIBATH
THIIOTE3bI.

@opMyTHPOBATH ONpee/IeHUs JCIIUTENS U KPaTHOTO,
HaMOOJILIIETO OOIIETO JACIUTENS U HAMMEHBILIETO 00IIEro
KPaTHOT0, MPOCTOr0 U COCTABHOI'O YUCEIT, UCIOIB30BATh ATH
MOHATHS MTPU PEUICHUY 3a/1a4.

IIpuMeHSTH AJIrOPUTMBI BEIYUCICHUS HAMOONBIIErO 00IIETo

JENATENS] 1 HAUMEHBIIEr0 OOIIEr0 KPaTHOTO JIBYX YHCEI,
AJICOPUTM Pa3I0’KCHUS YUCIIA HA MTPOCTHIC MHOXKUTEIH.
HccnenoBars yCcaoBus ASIMMOCTH HA 4 1 6.
HccaenoBarn, 00Cy:KaaTh, POPMYJTHPOBATH H
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, TPOM3BEICHHUS:
JBYX YE€THBIX YMCEII, ABYX HEUETHBIX YUCJIC, YETHOIO U
HEUYETHOI'O YMCEII.

HccaenoBars cBOMCTBA JCIMMOCTU CYMMBI U TTPOU3BEACHUS
YHCECII.

IIpuBoauTh IpUMeEPHI YKUCET C 3aJaHHBIMU CBONCTBAMU,
Pacno3HaBaTh BEPHbIE H HEBEPHBIE YTBECPIKICHUS

0 CBOMCTBAX YUCEN, ONMPOBEPraTh HEBEPHLIE YTBEP)KIACHUS
C MMOMOIIBIO KOHTPIIPUMEPOB.

KoncTrpyupoBars MaTreMmarnyecKue npeaioKeHus

C MMOMOIIBIO CBA30K «W», «UJIA», KECIIH..., TO...».

Pemiarb TEKCTOBBIE 3a1a4M, BKJIFOYAIOIIUE TOHATHUS
JETMMOCTH, apU(PMETUUECKUM CIOCOOOM, HCTIOJIb30BATh
nepedop BCEX BOBMOXKHBIX BAPUAHTOB.

MoaeupoBaTth X0 peIeHUs 3a1a41 C IOMOIIBI PUCYHKA,
CXEMBI, TAOHUIIBI.

IIpuBoauTts, pa3éuparTs, OLEHUBATH PA3JIMYHBIC PELICHUS,
3aIMCH PEIICHUNA TEKCTOBBIX 3a1a4.

Kputnyeckn oneHuBaTH NMONYYEHHBIA PE3YIbTAT, HAXOAUTh
OMMOKH, OCYLIECTBIIATE CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBHUE yCIOBHUIO

Harsnsinaas reoMeTpust.
[ I[psMBIE€ HA TUIOCKOCTH

[leprieH iMKYIISIpHBIE
IPSIMBIE.
[TapansenbHbie
NPSIMBIE.
Paccrosinne mexay

Pacno3zHaBarh Ha 4ePTEKAX, PUCYHKAX CIYYau B3AUMHOIO
PACIIOJIOKEHHUST IBYX MPSIMBIX.

MN300paxkarh ¢ NOMOLIBIO YEePTEKHBIX HHCTPYMEHTOB

HA HEJIMHOBAHHOM M KJIETYaTOl Oymare JBE MePeCEKAOMMUECS
OPSIMBIE, IBE MAPAJUIETBHBIC TPSIMBIE, CTPOUTD MPSIMYHO,
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JBYMS TOUKAMU,
OT TOYKH J10 NIPSAMOi,

JUIMHA Mapiipyra
Ha KBAJIPaTHOM CETKE

NEPIECHUKYJIIPHYIO JTaHHOH.

IIpuBoauTh NpUMepsI NAPALICTBHOCTH U
NEPIECHNKYJITPHOCTH TPSIMBIX B TPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPHIEHAUKYJISIPHBIE U
napauieibHble CTOPOHBL. M300paskaTs MHOTOYIOJIbHUKA

C NMApaAIJICIIbHBIMU, NEPIEHIUKYJIIPHBIMA CTOPOHAMH.
Haxoauts paccTossHue MEXIY ABYMS TOUKAMU, OT TOUKH
710 IPSAMOM, JIMHY MYTH HA KBAJPATHOW CETKE, B TOM YHCIIE
UCIOJB3Ysl LA(PPOBBIE PECYPCHI

J{podu

32

OOBIKHOBEHHAs
Ipo0Ob, OCHOBHOE
CBOWCTBO 1po0u,
COKpalleHue ApoOeH.
CpaBHeHME U
YIOPSI0UUBAHUE
JpOOei.
JlecsTnunbie 1poOu
U METpUYecKas
cucTeMa Mep.
ApudmeTnueckue
JICHCTBUS

C OOBIKHOBCHHBLIMH
U JCCATHIHBIMU
JpOOsSIMU.
OTHOILIICHKE.
Jleenne B JaHHOM

CpaBHHMBaTh U YNOPSIA0YHUBATH IPOOH, BIOUPATH CIOCO0
CpaBHEHHMSI IPOOCH.

IpeacraBasith ACCATUYHBIE APOOH B BUAE OOBIKHOBEHHBIX
IpoOei 1 OOBIKHOBEHHBIC B BUJIC JECATUYHBIX, HCMO/Ib30BaTh
IKBHBAJICHTHbIE MPEICTABJICHHUS TPOOHBIX YUCEI MPH UX
CPaBHEHUH, MPU BbIUKCICHUSIX. MCMONB30BaTH JECATUYHBIC
ApoOu pH MpeoOPa30BAHUN BEIMYMH B METPHUYECKOM
CHUCTEME MED.

BeinoHATH apudpMernyeckue AeHcTBUs

C OOBIKHOBEHHBIMH U ACCITUYHBIMU JPOOSIMHU.

BuraucasiTe 3HQUCHUS BBIPAKEHUM, COAECPKALAX
OOBIKHOBEHHBIC U ICCATUYHBIE APOOU, BBIOJHSTH
npeoOpa3oBaHus 1poOeil, BLIOMPATH CMOCO0, MPUMEHATH
CBOICTBA apU(PMETUUECKUX ACUCTBUIA JJIs1 pallMOHATTU3AIAN
BBIYUCIICHH.

CocTaBiasATh OTHOUIEHUS W TPOMOPIUN, HAXOAUTh
OTHOIICHUE BEJIMYMH, ACIIUTh BEIMYUHY B TAHHOM
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OTHOIIICHMH.
Macra0,
MIPOTIOPLIUSL.
[TousaTHEe mpoLeHTA.
Brruncienue
MPOLIEHTA

OT BEJIMYUHBI U
BCJIMYMHEI T10 €€
MPOLICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoAepIKaImx
IpoOU ¥ TPOLICHTHI.
IIpakTyeckas
padota «OTHOILICHHE
JUTMHBI OKPY>KHOCTHU
K €€ 1uamMeTpy»

OTHOILICHUH.
Haxoauthb 3KCIepUMEHTAILHBIM MYTEM OTHOIICHUE JITUHBI
OKPY>KHOCTHU K €€ JUaMeTpy.

HNuaTepnperupoBaTh MaciTad Kak OTHOLICHUE BEJTMYMH,
HAXOAUTH MacIuTad IIaHa, KapThl U BBIYUCIISATH PACCTOSHUS,
UCIOJIB3YS MACIITaO.

OOBSICHATH, UTO TAKOE MPOLICHT, YHOTPEOIATh 000POTHI peun
CO CJIOBOM «IPOLCHTY». BbIpaskaTh MPOLICHTHI B APOOSX U
ApoOu B MPOLIEHTAX, OTHOLLEHUE JBYX BEJIMYMH B MPOLIEHTAX.
Bb14McJIATh NPOLEHT OT YMCIIA U YUCIIO MO €r0 MPOLEHTY.
OxpyrasiTe ApoOU U MPOLEHTHI, HAXOAUTh MPUOIMIKEHUS
YUCET.

Pemare 3aga4m Ha 4acT, IPOLICHTHI, POMTOPLIH,

HA HAXOXKACHKUE APoOU (TPOLEHTA) OT BETMYMHBI U BETMYNHBI
1o €€ 1poOu (IIPOLEHTY ), APOOU (MPOLICHTA), KOTOPbIi
COCTaBJISIET OJIHA BEMYMHA OT apyroil. IlpuBoauTs,
pa3duparb, OLEHNUBATH PA3JIMYHBIC PELICHMSI, 3AMUCH
PELICHAN TEKCTOBBIX 3a1a4.

N3Baexars uHpopMauuo U3 TabIuL U Juarpamm,
WHTEPIPETUPOBATH TAOIMYHBIC JAHHBIE,

ONPENENITh HAMOOBIIEE U HANMEHBIIIEE

U3 MPEICTABICHHBIX JaHHBIX

HarsnsinHas reoMeTpust.
Cummerpus

OceBast CHMMETPHUSI.
LlenTpaneHas
CUMMETPHUSL.

Pacno3HaBaTh Ha 4epTekax U U300 PAKEHUSIX, H300PAKATH
OT PYKH, CTPOUTH C MMOMOIIBI0 HHCTPYMEHTOB (PUTYPY
(OTPE30K, JOMaHYI0, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
(uryp.
IIpakTuueckas
pabota «OceBas
CUMMETPUSD.
Cummerpus

B [IPOCTPAHCTBE

OKPY>KHOCTB ), CAMMETPHUYHYIO JAHHOH OTHOCHTEIBHO
[PAMOM, TOYKH.

Haxonuth npumMepsl CHMMETPHAN B OKPY>KAOLIEM MUPE.
MoaenaupoBats u3 Oymaru ase Gpurypsl, CAMMETPUYHBIE
OTHOCUTENBHO NPSIMOM; KOHCTPYHUPOBATh I€OMETPUYECKUE
KOH(Urypaumu, UCoNb3ysl CBOMCTBO CUMMETPUH, B TOM
YHCIIE C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBarhb CBOMCTBA U3YUEHHBIX (PUTYD, CBSA3aHHBIE

C CUMMETPUEH, UCTIONB3Ys IKCIIEPUMEHT, HAOIIOACHUE,
MO/JICIUPOBAHMKE.

O00CHOBBIBATH, ONIPOBEPIraTh C MOMOILBI KOHTPIIPUMEPOB
YTBEP)KACHUS O CAMMETPUH (PUTYP

BeipaskeHus ¢ OykBamu

[TpumeHeHne OyKB
JUTS 3aIUCH
MaTEMaTUYECKUX
BBIPAKECHHAN U
MIPEUIOKEHUH.
bykBeHHBIE
BBIPOKEHUS U
YHUCIIOBBIE
MOJICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKIACHUE
HEU3BECTHOIO

Hcnoab3oBaTh OyKBbI 111 0003HAYECHHS YUCEI, TPH 3AITUCH
MaTEMATHYECKAX YTBEP)KACHHM, COCTABIATE OYKBEHHBIC
BBIPOKEHUS 10 YCIIOBUIO 3a1a4H.

HccesrenoBars HECIOKHBIE YU CIIOBBIE 3aKOHOMEPHOCTH,
MCIOJBb30BaTh OYKBBI 7Sl MX 3AIUCH.

Bbruuc/asaTs 4nci0Boe 3HaYCHHE OYKBEHHOTO BBIPAYKEHUS
IPH 33JaHHBIX 3HAYCHUSX OYKB.

3anucsIiBaTh POPMYJIbI: IEPUMETPA U TJIOLLATN
NPAMOYTOJIbHUKA, KBAAPATA;, JJIMHBI OKPY>KHOCTH, TUIOLAIA
KPYyra;, BHIIOJHSATH BIYHCIACHUS 110 3TUM (hopMysiam.
CocraBasite (OpMYJIbI, BEIPLKAKOIIUE 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU. CKOPOCTh, BPEMSI, PACCTOSHHUE, LICHA,
KOJIMYECTBO, CTOMMOCTD;, POU3BOUTEIILHOCTD, BPEMSI, 00BEM
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KOMIOOHEHTA. PpalOThI; BHIOHATH BEIYUCICHHUS IO 3TUM (hOpMYJiaMm.
DopmyIIbl HaxoauTh HEU3BECTHBIM KOMIOHEHT apu(hMETUUECKOTO
JICUCTBUS
Harnsanas reomerpus. 14 UeThIpEXYrOJIbHUK, N300paxxkarb Ha HETMHOBAHHOM M KJIETYATOM Oymare
Durypel Ha MIOCKOCTH IPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHAKOB. | YETBIPEXYTOJIbHUKH C 3a1aHHBIMHA CBOMCTBAMH:
[IpAMOYTOJIbHUK, C apa/ICIIbHBIMA, IEPIICHANKYJISPHBIMU, PABHBIMU

KBaJparT: CBOHCTBA
CTOPOH, YIJIOB,
JUaroHaICH.
H3mepenue yrios.
Buawl

TPEYT OJIBHUKOB.
ITepumerp
MHOI'OYI'OJIbHHAKA.
[Tnomans purypsi.
DopMmyIbl
NEPUMETPA U

TR (O 11E:DIN
PSIMOYTOJIbHUKA.
[TpubnmxEéHHOE
U3MEPEHUE TUIOLIATN
(uryp.
[TpakTuueckas

CTOPOHAMU, TPSAMBIMH YIJIAMH U JIP., PABHOOEIPEHHBIH
TpeyronbHuK. lpeasarars u 00CyKaaTh crocoobl,
AJITOPUTMBbI TOCTPOECHUSL.

HccenenoBarp, NCNONB3Y S SKCIEPUMEHT, HAOIIOACHHE,
MOJECTIMPOBAHKE, CBOMCTBA MPIMOYTOJIbHUKA, KBAAPATa,
pa3duBaTh HA TPEYroiabHUKKU. OOOCHOBBIBATH, ONPOBEPraTh
C MOMOIIbIO KOHTPIPUMEPOB YTBEPIKIACHU S

O MPSAMOYTOJILHUKE, KBAPATe, pACIIO3HABATDH BEPHBIE U
HEBEPHBIE YTBEPIKICHHUSI.

HN3mepsaATh U CTPOUTH € TOMOLIBIO TPAHCIIOPTHPA YIJIBI,

B TOM YMCJIE B MHOTOYTOJIBHUKE, CPABHUBATD YIJIBL,
PACIO3HABATH OCTPHIC, IPIMBIE, TYNBIE, PA3BEPHYTHIC YITIbL
Pacno3znaBarsp, H300paxarb OCTPOYIOJIBHBII, TIPSIMO-
YTOJIbHBIH, TYOYT OJIbHBIN, paBHOOE APEHHBIIA,
PaBHOCTOPOHHUI TPEYTOJIbHUKH.

Boeraucasite n€pUMETP MHOTOYT OJIBHUKA, TJI0OIIAb
MHOTOYT'OJIbHAKA Pa30MEHUEM HA MPAMOYTOJIbHUKH,
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padota «IInomaab
Kpyray

Ha paBHbBIC (PUTYPBI, UCTIOJIL30BATH METPUUECKUE €IMHUILIBI
U3MEPEHUS UTMHBI U TUTOIIAIH.

Hcnonb30BaTh NpUOTHKEHHOE H3MEPEeHHe UTUH 1
IIOIIAIEH Ha KJIeT4aToi Oymare, mpuOImKEHHOE U3MEPEHHE
JJTMHBI OKPY>KHOCTH, TIJIOIIAAM KpyTa

[ [loTOKUTETLHBIE U

OTpULIATCIIBHBIC YU JIAa

40

Llensie yncna.
MopyJib uuncna,
reOMETPUYECKas
UHTEPIpETAl s
MOayJist. UUCIIOBBIE
MPOMEXKYTKH.
[TonmoxkuTenbHbIE U
OTPULIATEILHBIE
yncna. CpaBHEHHE
MOJIOYKUTEIBHBIX U
OTPULIATEITbHBIX
YUCEL.
ApudmeTnueckue
JNEACTBUSA

C TOJIOKUTETBHBIMHA
W OTPULIATEIIbHBIMU
YUCJIAMU.

Permenue TekCTOBBIX
3aaa4

IIpuBoauTh NpUMeEpPbI UCTIOJIL30BAHUS B PEAIIBHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCETL.

N300paxare Lelbie Ynucna, noJI0KUTEIBHBIE U
OTPULIATEIBHBIE YUCIIA TOYKAMU HA YACIOBOM MPSIMOH,
HCIOJIB30BATH YUCIOBYIO IMPAMYIO JUTS CPABHEHUS YHCEIL
IIpumeHsTH NpaBWJIa CPABHECHUS, YIOPSIA0YUBATH LIEIIBIC
YUCJIA; HAXOAUTH MOIYJIb YHACIA.

DopMyJIHPOBATH NPABWJIA BEIYUCIIEHHS C MMOJOKUTEIIbHBIMU
Y OTPULIATEIIBHBIMUA YUCIIAMU, HAXOAUTH 3HAYECHUS
YHCJIOBBIX BBIPAKECHUM, COAEPIKAIINX ACHCTBUS

C TIOJIOKUTEJIBHBIMUA ¥ OTPULATEIIbHBIMU YU CITAMU.
IIpumeHSTH CBOICTBA CIIOKEHUS U YMHOXKCHUS

JUTst peoOpa30BaHUsI CYMM M MPOU3BEIACHU I

34



®denepanpHas pabodas nmporpamma | Marematuka. 5—9 knaccel (0a30BbIi yPOBEHD)

[IpencraBiicHre JaHHBIX

[IpsmoyronbHas
CUCTEMA KOOPAUHAT
Ha TJIOCKOCTH.
Koopaunarel Touku
HA TJIOCKOCTH,
abcmucca u
opauHara.
Cronbuareie U
KPYTOBBIE
JUarpaMmMel.
[1pakTrueckas

pabora «IlocTpoeHue

JarpaMmm».
Pemenune TeKCTOBBIX
3a/1a4, COAECPKALIUX
JIAHHBIE,

OOBSICHATH U WLTIOCTPUPOBATH MOHSATHE TTPSIMOYTOJILHOM
CHCTEMBI KOOPJIMHAT HA MJIOCKOCTH, UCTIOJIb30BATh
TEPMHUHOJIOTHIO;, CTPOUTH HA KOOPAMHATHOM MJIOCKOCTH
TOYKH U (PUTYPBI TIO 3aJaHHBIM KOOPAMHATAM, HAXOAUTD
KOOPJMHATHI TOYEK.

Yurarb cTon04YaThie U KPYTOBBIC AUATPAMMBIL,
HHTEePHPETHPOBATH JJAHHBIE, CTPOUTH CTOJOUYATHIE
aarpaMMsl. cnosib30BaTh HHPOPMAaLHIO,
IPEACTABJIICHHYIO B TAOIMIAX, HA JUarpaMMmax JAJisl PeeHust
TEKCTOBBIX 33/1a4 M 33/1a4 U3 PeabHOM KU3HU

MPE/ICTABJICHHBIE
B TA0IHMIIAX 1
Ha Auarpammax
Harnsinaast reomeTpusi. [TpsiMmoyTOJIbHBIH Pacno3HaBaTh Ha 4yepTEKax, pUCyHKax, OMUCHIBATH
DUrypbl B NpOCTPAHCTBE NapauIeNICnuIe], nupamMuay, Npu3My, HAJTUHIP, KOHYC, ap, H300paxaTh ux
KyO, mpu3ma, OT PYKH, MOGJTHPOBATHL U3 OyMaru, miacTUINHA, POBOJIOKH

nUpaMujia, KOHYC,
[UJIUHAP, 1ap U
chepa.
HUzobpakenue

u ap. llpuBoauTs npuMepbl 0OBEKTOB OKPYKAIOLIETO MHUPA,
UMEIMX (POPMbI HA3BAaHHBIX TE.

Hcnoab30BaTh TEPMHUHOIOTHIO: BEPIIMHA, peOPO, TPaHb,
OCHOBAHME, BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.
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POCTPAHCTBEHHBIX
¢uryp. [Tpumepsl
pa3BEPTOK
MHOT'OI'PaHHUKOB,
LWIAH]IPA U KOHYCA.
IIpakTuueckas
pabora «Co3nanue
MOJEIEH
MPOCTPAHCTBEHHBIX
buryp».

[Nonstue 00BEMA;
€IUHULIBI U3BMEPEHUS
o0béMa. OOBEM

N3y4arp, ncnoib3ys SKCIEPUMEHT, HAOMOICHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCIIE KOMITBIOTEPHOE, A OMUCHIBATH
CBOIiCTBA HA3BAHHBIX TEJI, BBISIBJISTH CXOACTBA U
pa3In4us. MKy MAPAMUI0N U IPASMON; MEXKIY
LUIUHAPOM, KOHYCOM U I1apOM.

Pacno3naBarh pa3BEPTKU Napasenenunena, Kyoa, npu3Mel,
[IAPaMAJIBL, KOHYCA, WINHAPA, KOHCTPYHPOBATh JAaHHEIC
TEJa U3 pa3BEPTOK, CO34aBaTh UX MOJEIIH.

Co3naBatb MOJe/IH MPOCTPAHCTBEHHBIX (pUryp (U3 Oymaru,
MIPOBOJIOKH, IJTACTUJIMHA | JIP. )

N3mepsaTs HA MOAEISIX: JUTMHBI PEOEP MHOTOTPAaHHUKOB,
JUaMeTp 1apa.

BeiBoauts ¢popmyiy 00bEMa MPAMOYTOJIBLHOTO

IPSIMOYTOJBHOTO napauieienumnesa.
napauIeNenumnesa, Boruucasats no ¢gopmysiam: 00bEM TPIMOYTOIBHOTO
Ky0a, popMyIIbl napajuieienumnena, Kyoa, uCrnonb30Barb €IMHULBI U3MEPEHUS
00BEMa 00BbEMA; BBIMUCIATH O0BEMBI TEII, COCTABIIEHHBIX U3 KyOOB,
MAPAJICNICTIUAIIE0B; PelaTh 3a1a41 C PCATbHBIMUA TaHHBIMU
[ToBTOpeHHE, 0000IEHME, 20 IToBTOpEHUE BoeryucasiTe 3HaYEHUS BBIPAXKEHUHN, COAEP)KALLAX

CUCTCMAaTHU3anuAa

OCHOBHBIX ITIOHATHIA
1 METOJ0B KYPCOB 5
1 6 KJ1accoB,
0000menue n
CHCTEMAaTH3aLU s
3HAHUH

HATYPAJIbHBIE, LETBIC, TTOJIOKUTEIBHBIE U OTPULIATENBHBIC
YHUCITa, OOBIKHOBEHHBIC U ACCITUYHBIE TPOOH, BBIMOIHSITH
npeoOpa3oBaHUsl YUCEN U BBIPAKCHUM,

BrioupaTs cnoco0 CpaBHEHUS YHUCEIT, BEIYUCICHUN,
NPUMEHSTh CBOHCTBA apU(PMETHUCCKUAX JACHCTBUI

JUIS. PALMOHAIIM3ALMY BBIYHACIICHUH.
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Pemarsb 3apa4u U3 peajabHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA Il PELICHHS 3a1a4 U3 IPYTrux
MPEAMETOB.

Pemars 3aga4u pa3HbIMu crioco0amMH, CpAaBHUBATD,
BBIOHPATH CIIOCOOBI PELICHUS 3a1a4H.

OcyecTBIsITL CAMOKOHTPOJIb BBIIOIHIEMBIX ICHCTBUI U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBILEE KOJIMYECTBO 170
YACOB T10 I[TPOI PAMME
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®E/IEPAJIBHASI PABOYAS ITPOTI'PAMMA YUYEBHOI'O KYPCA
«AJIT'EBPA» B 7-9 KJIACCAX

IHOACHHUTEJIBHASA 3AIIMCKA

Anrebpa sSBISETCS OJHUM M3 OMNOPHBIX KYPCOB OCHOBHOTO OOILIEro 00pa3oBaHUS:
OHa 00ECreYrnBaACT U3YUCHHE APYIMX NUCUUIUTUH, KAK €CTECTBEHHO-HAYYHOrO, TaK U
TYMAaHUTAPHOTO LMKJIOB, €€ OCBOCHUE HEOOXOAUMO IJIsi POJOJIKEHHUST 00pa3oBaHus U
B TOBCEOHEBHOM >km3HM. Pa3Butme y OOydyaromMxcs HAYYHBIX MPEICTABICHUN
O MPOUCXOMKACHUU W CYHIHOCTH aireOpandeckux aOCTpaklMid, CrocoOe OTPasKEeHUs
MaTeMaTUYECKOM HAyKOW SIBJICHMH W MPOLECCOB B MPUPOJAE M OOIIECTBE, POJIU
MaTEMaTHYECKOr0 MOJACIMPOBAHUS B HAYYHOM IMO3HAHWU U B MPAKTUKE CHOCOOCTBYET
(OpPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUSI M KAUECTB MBILIICHHUS, HEOOXOAMMBIX
JUIS alanTaluy B COBPEMEHHOM IIM(POBOM 001eCTBE. M3yueHune anreOpbl o0ecneunBacT
pa3BUTHE yMEHMsI HaOJIOAaTh, CPABHUBATh, HAXOAMTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILULICHUS, CINOCOOHOCTM apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NeUCTBUS W BBIBOABL, (hopMynupoBarh yTBepxkAcHUs. OCBOEHHE Kypca anreOpsl
obecrieunBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHUS O0YYalOLUIMXCS: OHM MCHOJIb3YIOT
JNENYKTUBHbIE W WHAYKTUBHBIE PACCYXACHUS, OOOOIIEHHE W KOHKPETH3ALHMIO,
a0cTparnpoBanue U aHanoruro. O0yueHue anredpe npeanoiaracT 3HaYuTENNbHbBIN 00bEM
CAMOCTOSITETIbHON JESITENBHOCTH 00YYarOIIMXCs, MOITOMY CAMOCTOSTEIBHOE PEIICHUE
3aj1a4 SIBJSIETCS peai3aluei 1esiTeIbHOCTHOTO MPUHIMIA 00YYEHHUSI.

B crpykType mporpaMmbl y4eOHOro Kypca «Anredpa» uisi OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COAEPXKATEIbHO-METOJMUECKIE JIMHUM:
«Hucna v BBIYUCIEHUS», « AreOpandeckue BEIPAKEHUS, « Y PABHEHUSI U HEPABEHCTBAY,
«Dyukumy. Kaxnas u3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUNA Pa3BUBACTCS
Ha MPOTSDKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C JPYTUMH €r0 JIMHUSMM.
B xone u3ydeHust yueOHOro Kypca 00y4aromumMcest IPUXOAUTCS JIOTUYECKHA PacCy>KAarh,
UCTIONIb30BaTh TEOPETHMKO-MHOXKECTBEHHBIH SI3bIK. B CBsI3M € 3TUM B MpOrpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABIECHHBIE
BO BCEX OCHOBHBIX pazJenax MaTeMaTH4yecKoro oOpa3oBaHMS M CIOCOOCTBYIOLIME
OBJIQJICHUIO OOYYalOIIMMHUCS OCHOB YHUBEPCAJILHOTO MATEMATHYECKOTO  SI3bIKA.
ConepkarebHON U CTPYKTYPHOM OCOOEHHOCTBIO yUeOHOT0 Kypca «Anredpa» sSBIsSETCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Coneprkanuie JIMHUKA «Yuclia U BBIYMCICHUS CIYXKUT OCHOBOW ISl TAIbHEHUIIEro
M3y4YEeHUs] MareMaTuKd, CHOCOOCTBYET PA3BUTHIO Y OOyYalOMIMXCS JIOTHYECKOTrO
MBIIUICHUS, (OPMUPOBAHMIO YMEHHUS TIOJIb30BATHCS  QITOPUTMAMHU, a  TaKkKe
NPUOOPETEHUIO MPAKTUYECKAX HABBIKOB, HEOOXOAMMBIX sl TOBCEIHEBHOMN >KU3HHU.
PazBuTHe MOHSATHS O YMCIE HA YPOBHE OCHOBHOIO OOILEro 00pa3oBaHUsSI CBSI3aHO
C palMOHAIBLHBIMU M HMPPALMOHAILHBIMU YMCIIaMK, (JOPMUPOBAHUEM TPEACTABICHUI
O JCHCTBUTEIILHOM 4YHCJE. 3aBEpIICHUE OCBOCHUS UYUCIOBOW JIMHUM OTHECEHO
K CpeiHEMY 001IEMY 00pa30BaHUIO.
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ConepkaHue JIBYX aareOpandyecKux JIMHUA — «AJreOpanyuecKue BBIPOKEHUS» U
«YpaBHCHUST W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y  OOYYAIOIIUXCSI
MaTEMaTUYECKOTO anmapara, HE0OOX0AUMOro JUIsl PEIICHUS 3a1a4 MaTEMaTUKU, CMEXKHBIX
NPEAMETOB M TPAKTUKO-OPUECHTHUPOBAHHBIX 3aiay. Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHusi yueOHBI Marepuajg TPyNnUpyeTcsi BOKPYT PallMOHAILHBIX BBIPAYKEHHM.
Anrebpa JAEMOHCTPUPYET 3HAUCHUE MATEMATHKM KaK s3blKa ISl MOCTPOCHUS
MaTEMaTUYECKUX MOJIETICH, OMMCAHUS TTPOLIECCOB U SBJICHUIA pealbHOTO MUpa. B 3amaun
00y4eHHusl anredpe BXOJAT TAKKE JATbHENUINEE PA3BUTUE AITOPUTMUUECKOTO MBIIICHHS,
HEOO0XOAMMOTO0, B YaCTHOCTH, JUTsl OCBOCHUS Kypca WH(OPMATUKH, U OBJIA/ICHUE HABBIKAMU
JNENYKTUBHBIX paccykacHuid. [IpeoOpazoBaHue CHUMBOJBHBIX (POPM  CIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMS, CIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepkanne (PyHKIUMOHATLHO-TPAPUUECKON JIMHUM HALEICHO HA TOIYYCHHE
O0y4arouMMKCs 3HAHUM O (PYHKIMIX KaK BOXHEHIICH MareMaruuecKkod MOJenu
JUIsl OMMCAHUS W UCCIICAOBAHUS Pa3HOOOPA3HbIX MPOLECCOB U SIBJICHUHM B MPUPOAE U
obuiectBe. M3yueHne marepuana CrocOOCTBYET PA3BUTHIO Y OOYYAIOUIUXCS YMEHUS
UCMOBb30BaTh Pa3IMUHbBIE BHIPA3UTEIILHBIE CPEACTBA SI3bIKA MATEMATUKHA — CIIOBECHBIE,
CUMBOJIMYECKHE, rPapUueCcKue, BHOCUT BKJIAJ B POPMHUPOBAHKE MPEACTABICHUI O POJIH
MaTeMaTHKH B PA3BUTHH IMBUJIM3ALNN U KYJIbTYPHL.

CornacHo yueOHOMY IJIaHy B 7-9 Kjaccax mu3ydaercs yuyeOHbIH Kype «Anreopay,
KOTOpBIM BKJIFOYACT CJICAYIOIIME OCHOBHBIC pa3fiesibl coaepkanus: «Uucna wu
BBIUUCIICHUS», «ANreOpauueckue BhIPOKEHUSY, «YPABHCHHUS M HEPABEHCTBAY,
«DYyHKIUWY.

OOmiee YMCIO YacoB, PEKOMEHAOBAHHBIX JUIsl M3Y4YeHHMs] Y4e€OHOro Kypca
«Anredpa», — 306 dacoB: B 7 knacce — 102 yaca (3 yvaca B Henmenw), B 8 kiacce —
102 vaca (3 yaca B Heaemo), B 9 kinacce — 102 yaca (3 yaca B HEIENIO).

COAEPKXAHUME OBYUYEHUA

7 KIIACC
Yuc/ia ¥ BHIYHCICHUSA

JIpoOu OOBIKHOBEHHBIE U ACCATUYHBIC, TEPEXOA OT OAHON (HOpMBI 3amucu ApoOeH K
apyroid. ITloHsTHE panMOHATBHOrO 4YHMCA, 3aluCh, CPABHEHHE, YHNOPSAOYMBAHUE
pPalMOHAIBHBIX 4HCcel. Apu(pMETHUEeCKne ACHCTBUS C PALMOHAIBHBIMUA YHUCIAMH.
Penienue 3a1a4 U3 peanbHOR MPaKTUKK HA YacTH, HA APOOH.

CreneHb € HATypaIbHBIM  TOKA3aTeNeM: ONpPEACNICHUE, MpeodOpa3oBaHuE
BBIPLKCHUI HA OCHOBE OINpPENENICHUs, 3anuch Oonmpmmx yucen. [IporneHTsl, 3amuch
NOPOLIEHTOB B BUAC APOOM M ApoOM B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IPOLICHTHI, PEIICHUE 3a/1a4 U3 PeaTIbHON MPAKTUKH.

[IpuMeHEHNE MPU3HAKOB ACITUMOCTH, PA3I0KEHUE HA MHOXHMTEIM HATYPaJbHBIX
YHCEL.

PeasbHbIe 3aBUCMMOCTH, B TOM YHCJIE MpsiMast 1 00paTHasi MPONOPLIHOHAIBHOCTH.
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Auredpanveckne BbIPAKEHHUS

[lepeMeHHBIE, YHMCIOBOE 3HAYCHUE BBIPDAKEHMSI C MEPEMEHHOW. JlomycTumeie
3HA4YCHUsl MEpeMeHHbIX. [IpencTaBieHue 3aBUCMMOCTH MEKAY BEJIIMYMHAMU B BHJIE
dopmynbl. Beruncnenuss no ¢opmynam. [IpeoOGpazoBanue OYKBEHHBIX BBIPAKEHUMH,
TOKACCTBEHHO PaBHBIC BBIPAKEHMS, TPaBUIa TPEOOPA30BAHUS CYMM W MPOU3BEICHUIA,
NpaBUJia PACKPBITHS CKOOOK M IPUBEACHUS NOJOOHBIX CAracMbIX.

CBoiicTBa CTENEHM C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHouneHel W MHOrowieHsl. CrteneHb MHorowieHa. CIIOKEHHE, BbIUMTAHHE,
YMHOKEHHE MHOTO4JIEHOB. DOPMyIBl COKPAIEHHOIO YMHOXCHUS: KBAIpaT CyMMBbI W
KBagpaT paszHocTH. Dopmyna pa3HOCTH KBAApaToB. Pa3iokeHMe MHOIOYJICHOB
Ha MHOKUTEIH.

YpaBHeHUS] H HEPABEHCTBA

VYpaBHEHHE, KOPEHb YpaBHEHMs, MpaBWia MpeoOpa3oBaHMs  YPABHEHUS,
PaBHOCWJIBHOCTh YPAaBHEHHU.

JIuHelHOe ypaBHEHUE € OJTHON NIEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOTO YPAaBHEHMUS,
pelICHUE JNUHEHHBIX ypaBHEHUN. (COCTABICHUE YPABHEHUH IO YCIOBUIO 3aJA4H.
Pelenne TeKCTOBBIX 3a1a4 € MTOMOLIBIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHHME C JBYMs NEpEeMEHHBIMU U ero rpaduk. Cucrema aBYX
JIMHEHHBIX YPABHCHUM C IByMSl IEPEMEHHBIMU. PelIeHe CUCTEM YPABHEHUIN CITOCOOOM
N0ACTaHOBKHU. [IpuMepsl pelieHnst TEKCTOBBIX 3a1a4 ¢ [IOMOLBIO CUCTEM YPABHEHMUIA.

DyHKUNH

Koopannara Touku Ha npsamoil. UucnoBeie TPOMEKYTKH. PaccTosiHre MEX Iy ABYMS
TOYKaMH KOOPAWMHATHON MPAMOM.

[IpsiMmoyromnpHas cuctema KoopauHar, ocu Ox u Oy. Abcuucca u OpaHATa TOUYKH
Ha KOOPAMHATHOW TockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (Qopmynamu. UteHue
rpadukoB peanbHbiX 3aBUcuMocTell. [lonstue ¢pyukuuu. I'papuk ¢pynkumu. CpoiicTBa
¢ynkumii. Jlunerinas ¢ynkuus, e€ rpapuk. ['papuxk Pynkumm y = |x|. ['paduueckoe
pELICHUE IMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX YPaBHECHU.

8 KUIIACC
Yuc/ia ¥ BHIYHCICHUSA

KBaapatHblii kKopeHb 13 uncna. [lousarue 00 uppauuoHaaIbHOM uucie. JlecaTuuHbIe
OpuOIM>KEHUsT MppalMOHAIbHBIX uucesl. CBOiCTBA apu(METHUECKUX KBaIPATHBIX
KOPHEH M MX IPUMEHEHUE K MTPEOOPA30BAHUIO YMCIIOBBIX BBIPDAKEHUIA W BBEIUYMCIICHUSIM.
JIeHACTBUTEIILHBIC YHCIIA.

CreneHs ¢ LenbIM MOKasaTesieM U €€ cBoiicTBa. CTaHmapTHAs 3aUCh YHUCTIA.

Auredpanveckne BbIPAKEHHUS
KBanparHeiii TpEXWIEH, pa3iaoKeHNE KBAAPATHOTO TPEXUWICHA HA MHOKUTENH.
Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anreOpandeckoi apodu. CroskeHue,
BBIYMTAHUE, YMHOKEHUE, ACTICHUE anreOpandeckux Apodeii. ParmoHanbHble BEIPOKEHUS
U X TPeoOpa3oBaHHUE.
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YpaBHeHUsI H HEPABEHCTBA

KBanpatHoe ypaBHeHuWe, (opmysia KOpPHEH KBaApaTHOTO YpaBHEHUs. Teopema
Buera. Pemenue ypaBHEHU, CBOASIIMXCS K JIMHEWHBIM W KBaaparHeIM. [Ipocreiimme
JNpOOHO-PAMOHAIBHBIE YPABHEHMSI.

['papuueckass MHTEpHpETALMs YPAaBHCHUH C JBYMS NEPEMEHHBIMH M CHCTEM
JMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU. [ [pUMEPBI PEILICHUS CUCTEM HENIMHEHHBIX
VPaBHEHUI C IBYMs IEPEMEHHBIMU.

Pelienne TEKCTOBBIX 3a1a4 anreOpanyeckuM CrocoOoM.

UucioBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OAHON NEPEMEHHOMN.
PaBHOCHMIIBHOCTH HEPABEHCTB. JIMHEITHBIE HEPABEHCTBA C OJHON MepeMeHHOM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJXHON MEPEMEHHOM.

DyHKUNH

[Tonsite QyHkumu. OOIaCTh OMPENEICHUS U MHOXKECTBO 3HAYEHWH (DYHKIIHU.
CnocoObl 3agaHus QyHKIIMIA.

['paduk ¢pynkumu. Urenue cBoitcTB pyHkumu no €€ rpaduky. [Ipumepsl rpaguxon
(YHKLMIA, OTPa’KarOIIUX PEAIbHBIE MPOLIECCHI.

DYHKIMY, OMUCHIBAIOLIUE MPSIMYIO M 0OPATHYIO MPOMOPLMOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynknun y = x°, y = x°, y =vx, y=|x|. I'paduueckoe pelieHue ypaBHEHUIH
Y CUCTEM YPaBHECHUM.

9 KJIACC
Yuciaa 1 BLIYHCIEHUS

PaumonaneHble 4Kcla, MPPALMOHAIBHBIC YMCIA, KOHEUHbIE M OECKOHCUYHBIC
JECITUYHBIE TPoOr. MHOKECTBO NCHCTBUTENBHBIX YMCEN, ACHCTBUTEIBHBIC YKMCIIA KaK
OCCKOHEUHBIE JACCATUYHBIC ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIEWCTBUTENBHBIX YUCET U KOOPAUHATHON TIPAMOM.

CpaBHeHuE JICHCTBUTEIBbHBIX YHCell, apudmMeTnueckue JICHCTBUS
C JICHCTBUTEIILHBIMHY YUCIAMU.

Pazmepbl  0OOBEKTOB  OKPYXKAKOIIEr0  MHpa, JUIMTEIBHOCTH  MPOLIECCOB
B OKPY>KaroLEM MUPE.

[TpuOMmKEHHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyTJieHUE
yucen. [Ipukuaka v oLieHKa pe3yabTaToB BbIUYACIICHUA.

YpaBHeHUsI H HEPABEHCTBA

JluHeliHoe ypaBHeHUE. PelieHre ypaBHEHUM, CBOISILMXCS K JTUHECHHBIM.

KBagparHoe ypaBHeHue. PelneHue ypaBHEHMH, CBOIAIIMXCS K KBaJpPAaTHBIM.
bukBanparHoe ypaBHeHue. lIpuMepbl pELICHHUS YPABHEHUN TPEThEM W 4YETBEPTOM
CTEIECHEN Pa3IOKEHUEM HA MHOXKUTEIH.

Pemenne apoOHO-panMOHANBbHBIX ypaBHEHMH. PerieHue TEKCTOBBIX —3ajad
anreOpanuecKuM METOIOM.

YpaBHEHHE € JABYMSI NMEPEMEHHBIMM M €ro rpaduk. Pemenue cucrem aByX
JMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU. PellleHre CUCTEM IBYX YPABHEHMIA, OJTHO
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U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpod cremeHu. ['paduyeckas MHTEpIpeTanus
CUCTEMBI YPaBHEHU C IBYMs IEPEMEHHBIMHU.

Pelienne TEKCTOBBIX 3a1a4 anreOpanyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON. PelleHne cucrem
JIMHEHHBIX HEPABEHCTB ¢ OJHON nmepeMeHHoN. KBaapaTHeie HepaBeHcTBa. [ 'paduueckas
UHTEPIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB € ABYMS NIEPEMEHHBIMHU.

DyHKUNH
KBaapatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapadosa, KOOpIuHATHI BEPLINHBI
napaboIbl, 0OCb CUMMETPHUH MapadoJIbl.

Ipapuku Qynkumit: y = £x, y= £x+b, y=—, y= x*,y = Vx, y = |x],
1 UX CBOMCTBA.

YuciioBbIe NOCIEI0BATEIBHOCTH U IPOrPeCcCHH

[loHsiTie 4MCIOBOM  MOCJIEAOBATEIBHOCTH.  3aJaHUE  IOCIEAOBATEIBHOCTH
peKyppeHTHON popmMyoi u GopMysI0id 7-Tro YieHa.

Apudmernueckas M TreoMeTpHyeckas mnporpeccur. @OpMyibl  ©-rO  4JIE€HA
apu(pMETUIECKON U TEOMETPUYECKON MPOrPECCHil, CYMMBI IIEPBBIX # YJICHOB.

H3o0pakeHne 4eHOB apu(pMETHUECCKONH M T€OMETPUUECKON MPOrpeccuii TOUKaMu
HA KOOPAMHATHOM TUIOCKOCTH. JIMHEHHBIM M SKCIOHEHUMAIbHBIA POCT. CIIOKHBIC
IIPOLIEHTHI.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE  pe3ysibTaThl  OCBOCHMS ~ TMPOrpaMMbl  yd4eOHOro  Kypca
K KOHIly 0Oy4eHHus B 7 KJjacce:

Yuc/ia ¥ BHIYHCICHUSA

BbINONMHATE, coueTast yCTHBIE U MUCbMEHHBIE TPUEMBI, apu(PMETHUECKIE NCHCTBUS
C pallMOHAIbHBIMU YU CJIaMU.

Haxoauth 3Ha4€HUsT YUCITOBBIX BBIPAKEHUA, TPUMEHSATh pa3HOOOPA3HbBIE CIOCOOBI
¥ MPUEMBI BBIYMCIICHUS 3HAUCHUIA TPOOHBIX BBIPAKECHHUM, COAEPKAMX OOBIKHOBEHHBIC
U ICCATUYHBIC TPOOH.

[lepexomuTh OT OAHOW (OpPMBI 3amMCH YuCEl K Apyroi (mpeoOpa3oBHIBATH
JECITUYHYIO JAPOOb B OOBIKHOBEHHYH), OOBIKHOBEHHYIO B JACCATHYHYIO, B YAaCTHOCTH
B OECKOHEUYHYIO JIECATUUHYIO APOOB).

CpaBHMBATh U YIOPSII0YMBATh PALMOHATIBHBIC YHCTIA.

OKpyrasTe yncia.

BBINONMHATE MPUKHUIKY W OLEHKY pe3yjibTaTa BBIYUCICHUN, OLUEHKY 3HAYCHUH
YKUCJIOBBIX BBIP@KCHUH. BBIMONMHIATE OECHCTBUSL CO CTEMNEHSAMU C HaTypalbHBIMU
NOKa3aTeNIsIMU.

[IpyUMEHITh MPU3HAKK JETUMOCTH, PA3l0KCHUE HA MHOXKUTEIM HaTypalbHBIX
YHCE.
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Peniate mpakTUKO-OPUEHTH POBAHHBIC 3a1a4H, CBSI3aHHBIC C OTHOIICHUEM BEJIMUUH,
MPOMOPIUOHATBPHOCTBIO  BEJIMUMH, TPOLEHTAMU, WHTEPIPETUPOBATh  PE3YJILTATHI
pelieHus 3a/1a4 C y4ETOM OTPaHUYCHUHN, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBbIX
00BEKTOB.

AdredpanvecKue BbIpaskeHUs

Hcnonb3oBare anreOpanvyeckyrd TEPMHUHOJIOTUIO M CUMBOJIMKY, NMPUMEHSTH €€
B IIPOLIECCE OCBOCHUS YU4EOHOr0 Marepuara.

Haxonute 3HaueHuss OYKBEHHBIX BBIPAKCHMA TIpM  3aJaHHBIX 3HAYECHHSX
NEPEMEHHBIX.

BeinonHsaTe npeoOpa3zoBaHus LETOrO0 BBIPAKEHUST B MHOTOUYIECH HPUBEACHUEM
NOJTIOOHBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BBIMOMHATE YMHO)KEHUE OJTHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
OPUMEHSTH (POPMYJIBI KBaZpaTa CyMMbI M KBaJipaTta Pa3HOCTH.

OCyILECTBIIATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIH C MOMOILBIO BBIHECEHUS
32 CKOOKM OOILIEro MHOXHUTENS, TPYNIUPOBKH ClAracMbIX, MPUMEHEHHUs (Hopmy
COKpAaIIEHHOI0 YMHOYKCHUSI.

[IpuMeHsTE TpeoOpa3oBaHWs MHOTOYICHOB /ISl PEUICHUS Pa3IMYHBIX 331a4
13 MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEAIbHON MPAKTHKH.

Hcnonb3oBate  CBOMCTBA  CTEMEHEH € HATYPAIbHBIMH  TOKA3aTEIsSIMU
JUTs Ipeo0Ppa3oBaHMsl BBIPAKCHUH.

YpaBHeHUsI H HEPABEHCTBA

Pewiars nuHelHbIE ypaBHEHUSI C OJHON NEPEMEHHOM, MPUMEHSS ITPaBUIIa epexoaa
OT HCXOJHOTO YPAaBHEHUS K PAaBHOCUIILHOMY €My. [IpOBepsATh, SABISAETCS JIA 4YHUCIIO
KOPHEM YpPaBHEHHSI.

[IpuMeHsATE TpaguuecKue METOABl NPU PEIICHUHM JIMHEWHBIX YPAaBHEHUH W WX
CUCTEM.

[TonGupars mpUMEpPHI AP YUCEN, SBISIOMUXCS PELMICHUEM JTMHEHHOTO YPABHEHUS
C IBYMs [IEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TIpauK JIMHEHHOrO ypaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOB3YsACh IPaMKOM, TPUBOIUTE MPUMEPHI PELICHUS YPABHEHHUSL.

Perare cCUCTEMBI ABYX JIMHEWHBIX YPABHEHU C IBYMS IEPEMEHHBIMU, B TOM YHCIIE
rpau4ecKH.

COCTaBJIATh U pelaTh JIMHEHHOE YPABHEHUE WIA CUCTEMY JIMHEHHBIX YPAaBHEHUHN
[0 YCJIOBHUKO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4yud
ITOJIYYEHHBIN PE3YJIIbTAT.

DyHKUNH

H300pakaTh Ha KOOPAMHATHOM MPsSMOM TOYKH, COOTBETCTBYIOLIUE 3aAAHHBIM
KOOpAMHATAM, JIY4HM, OTPE3KM, WHTECPBAJIbl, 3alUCHIBATH YKCJIOBBIE MPOMEKYTKH
Ha aNreOpanyecKoM SI3bIKE.

Otmeuars B KOOPAMHATHOM MIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKIMHA. CTpouTh TpaduK GyHKIUK ¥ = |x|.
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OnuceIBaTh ¢ NOMOILIBIO (PYHKIMN M3BECTHBIC 3aBUCUMOCTH MEKIY BETUYMHAMMU:
CKOPOCTb, BPEMSI, PAaCCTOSIHUE, LI€HA, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTENHHOCTD,
BpeMsi, 00BEM PabOTHI.

HaxonuTe 3HaueHue QPyHKIMM 110 3HAYCHUIO €€ apryMEHTA.

[Tonumarbs rpaduyeckuii cnocod NPEACTABICHUS W aHaau3a WHpopMauuy,
W3BJICKATh M MHTEPIPETHPOBATE MHPOPMALMIO U3 TPA(QUKOB PEATBHBIX MPOLECCOB U
3aBUCHUMOCTEHN.

[IpenmMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Yucs1a 1 BLIYUCTIECHUS

Hcnonb30BaTh HAYAIbHBIE TMPEACTABICHUSI O MHOXKECTBE JCHCTBUTEIBLHBIX YHACET
JUISE CPaBHEHHUS, OKPYIVICHUS W BBIUYMCICHHH, M300pakarb ICHCTBUTENbHBIC YHUCIIA
TOYKaMH Ha KOOPAWHATHOMN MPAMOA.

[IpUMEHITh TOHATHE APUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOJIUTh
KBAJIPAaTHbIE KOPHM, WCHOJNb3Ysl MPU HEOOXOJMMOCTH KaIbKYJSATOP, BBIMOJHSATH
npeoOpa3oBaHsl BBIPAKEHUH, COACPKAIMX KBAJAPATHBIC KOPHH, MCIOJIb3Yysl CBOWCTBA
KOPHEWN.

Hcnomp30Barh 3anuc OOJIBIIUX M MAJIBIX YUCEN ¢ MOMOIIBIO ACCITHYHBIX TPOOei
U creneHel yucna 10.

AuredpanvecKne BbIPAKEHHUS

[IpUMEHSATE MOHATHE CTEMEHU C LIENBIM ITOKA3aTENIEM, BBIIOIHATH MPeoOpa3oBaHus
BBIPAKEHUIA, COAEPIKALIMX CTEMEHU C LEJIbIM MTOKA3aTeIIEM.

BBINONHATE  TOXACCTBEHHBIE MPEOOPA30BaHMUs PAMOHAIBHBIX — BBIPAKECHUIA
Ha OCHOBE MPaBWJI ACHCTBHUI HaJl MHOTOYICHAMH U alreOpandecKuMu APOOSMH.

PacknaapiBaTh KBaAPATHBIN TPEXUTICH HA MHOXKHUTEIH.

[IpuMeHsaTe TpeoOpa3oBaHUsl BBIPAKCHUN Ui PEIICHUS PA3IMYHBIX 33Ja4
13 MaTeMaTHKH, CMEXHBIX TPEAMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUsI H HEPABEHCTBA

Pemare nuHEWHBIE, KBaApaTHbIE YPAaBHEHUS M pPaLMOHAIBHBIE YPaBHECHWS,
CBOJSLIMECA K HUM, CUCTEMBI IBYX YPABHEHUI C NBYMS IEPEMEHHBIMU.

[IpoBOAMTH MPOCTEHILIAE UCCIAECAOBAHUS YPABHEHUA M CUCTEM YPABHEHUH, B TOM
Yyuclae C MPUMEHEHHEM TIpaMuecKUX MPeACTaBICHUN (yCTaHABIMBATH, HMMEET JIH
YPaBHEHHE WIIM CHCTEMA YPABHEHUI PEILEHMSI, €CIIM UMEET, TO CKOJIBKO, M IPOYEE).

[lepexoauTh OT CIOBECHOM (POPMYJIIMPOBKM 33Jaud K €€ anreOpandeckoil Moaenu
C IOMOIIBID COCTABJICHUsS YPAaBHEHUs WM CUCTEMBI YPaBHEHWH, UHTEPIPETHPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a7a4M ITOITYYCHHBIA pE3yibTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABCHCTB UL CPABHEHMS, OLICHKH, PEIIATh
JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M MX CHUCTEMBI, JAaBaTh IparMuecKyro
WUTIOCTPALMIO MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DyHKUNH

[ToHuMaTh ¥ WCHOJB30BaTh (PYHKIIMOHAJIbHBIC TOHSATHS W S3bIK (TCPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHUSs), ONPEACHATh 3HAYeHWEe (YHKIUUM TIO0 3HAYCHUIO
apryMEeHTa, ONpPEAEIIITh CBOMCTBA (PYHKIIMH IO €€ rpaduKy.

CtpouTth rpaguKu 3eMEHTapHbIX (YHKIUE BUA:

y=—,y= x? y= x3,y=+/x, y=|x|, onuceiBarh cBoiicTBa unCIOBON QYHKIMK
no €€ rpaguky.

[TpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

Yuciaa 1 BLIYHCIEHUS

CpaBHUBATh U YIOPSAI0UYMBATH PALIMOHAIIBHBIC U UPPALMOHAIBHBIC YUCIIA.

BoinonusaTe apumMeTnyeckre ACHCTBHS € pallMOHAIBHBIMU YHMCIIAMU, codeTas
YCTHBIE K TIMCHMEHHBIE MPUEMBI, BBIMOJIHATH BBIYMCIECHUS C HUPPALMOHATIBHBIMU
YHUCIaMH.

HaxoauTe 3HaueHHsI CTENICHEH C LIEJIBIMUA TOKA3arelissMU U KOPHEW, BBIYUCIIATH
3HAYEHUS YMCIIOBBIX BBIPAXKEHU.

OKpyrnsaTe  OCHCTBUTEIBHBIE  YWCIIA, BBINOJHATHE NPUKAAKY — pe3yibTara
BBIYUCIICHUH, OLIEHKY YUCIIOBBIX BBIPAKECHHUM.

YpaBHeHUsI H HEPABEHCTBA

Pewars JMHEWHBIE U KBAJApPATHBIE YPABHEHUs, YPABHEHM, CBOIALIMECS K HUM,
npocTeiime ApoOHO-PaMOHATBHBIE YPABHEHMSI.

Pewars cucremMbl ABYX JUHEHHBIX YPABHEHUN C ABYMs MEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHU, B KOTOPBIX OJHO YPABHEHUE HE SIBJIACTCS JIUHEHHBIM.

Pemare TekcTOBBIEC 3a1auu anreOpandeckuM CnocoOOM C MOMOIIBIO COCTABICHHUS
YPaBHEHUS WA CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEHILINE UCCAECIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUI, B TOM
YuCIe C MPUMEHEHHEM TIpapUuecKuX NpPEACTaBICHU (yCTaHABIUBaTh, UMEET JIU
YPaBHEHHE WIIM CHCTEMA YPABHEHUH PEILEHMSI, €CIIM UMEET, TO CKOJIBKO, M IPOYEe).

Pemarp nmuHeliHbIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA, M300paXKaTh PEIICHUE
HEPABEHCTB HA YUCIIOBOU MPSAMOM, 3alIMCHIBATH PEILIEHUE C ITIOMOIIBIO CUMBOJIOB.

Pewars cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOLIUE
KBaJPAaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOMN
IPAMOM, 3aIUCBIBATH PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTs HEPABEHCTBA NPU PELLEHUN PA3IUYHBIX 3a1a4.

DyHKUNH
PacnosnaBate  (yHKIMM HM3Yy4YEHHBIX BHJAOB. [lOKa3biBaThb CXEMaTHUYECKU
PacmojIoKCHUE Ha KOOPAMHATHOW IJIOCKOCTHM TpadukoB (GYHKIMN BUAa: y = £X,

y=hx+b y=—, y=ax’*+bx+c, y= x3, y=+x, y=|x| B 3aBucumoctu
OT 3HAYCHUI KOA()PUIIUEHTOB, ONMMCHIBATH CBOWCTBA (DYHKIIUH.
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Ctpouth W u300pakaThb CXEMATUYECKHM TpauKh KBAAPATUUHBIX (DYHKIUH,
ONMCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIMH MO UX rpaduKam.

PacnozHaBare KkBajpatuuHyio (yHKUHIO 10 (opmyne, NPUBOAUTH MPUMEPHI
KBAJIPATUYHBIX (PYHKIMH U3 peabHON KU3HHU, PU3UKH, TEOMETPHH.

Yuc/10BbIE NOCAEA0BATEILHOCTH U NMPOrpeccuu

Pacno3HaBare apu()METHUECKYI0O M T€OMETPUUECKYHO MPOTPECCHM TMPH PA3HBIX
croco0ax 3a1aHusl.

BBINONHATE BBIYMCICHUS C UCIOIB30BAHUEM (POPMYIT N-I'0 YJIEHA apu(PMETHUECKOM
Y TEOMETPUYECKOM MPOrPECCUIA, CYMMBI ITEPBBIX N YWICHOB.

H300pakaTh WICHBI MOCAEI0BATENBHOCTH TOYKAMU HA KOOPAWHATHOM MJIOCKOCTH.

Pemarp 3anaun, CBsI3aHHBIE C YMCIOBBIMU MOCJIEAOBATENBHOCTSMU, B TOM YHUCIIE
3aJ1a4M U3 PEATbHOM >KU3HU (C UCTIOIB30BAHUEM KAIBKYJSATOPA, U(POBBIX TEXHOJIOTHIA ).
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Haumenosanue pasaena  |[KomuuecTso OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOINXCs
(TeMbl) Kypca 4acoB COJEpKAHKE
Uucia 1 BEIYUCIICHUS. 25 Ilonstue CucreMaTu3upoOBaTh U 000ralaTh 3HAHUS
PanmoHanbHbIC Yncia PaLMOHANILHOTO YKcia. | 00 OOBIKHOBEHHBIX M ACCATUYHBIX TPOOSX.
ApupmeTnueckue CpaBHUBATDH U YIOPSAI0YHBATH APOOH, MPeoOPA30BHIBaAs
nelcTBUs Py HEOOXOMMOCTH IE€CATUYHBIE TPOOU B OOBIKHOBCHHBIE,

C PAUMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSA0YMBAHUE
PaLMOHAIBHBIX YMCEIL.
CreneHp

C HATyPAJIbHBIM
MMOKAa3aTEeIIEM.
Penienre 0CHOBHBIX
3a/1a4 Ha ApooH,
MTPOLICHTHI

W3 peabHOMI
MPAKTHKH.

[1Ipu3Haku IeTUMOCTH,
Pa3I0KECHUS

HAa MHOKUTEIIH
HATYPAIBHBIX YUCEIL.

OOBIKHOBEHHBIE B IECATUYHBIE, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO TPOOB.

IIpumensaTs pa3Hoo0pasHbie C1OCO0bI H NPUEMBI
BbIYHCJICHHS 3HA4YeHHl APOOHBIX BBIPAKEHUI,
coJiepKaux OOBIKHOBEHHBIE U IECATUYHBIE TPOOH:
3aMEHSATH MTPU HEOOXOUMOCTH ICCATHYHYIO APOOh
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECATHYHOM, MPUBOIUTH
BbIpOKEHHE K opme, Hanbomee yaA0OHOH At BBIYACICHAN,
npeoOpazoBbIBaTh IPOOHBIE BEIPAKECHHS HA YMHOXKECHHUE U
JICTICHAE IECATUYHBIX JPOOEH K JEUCTBUSAM C LETBIMU
YUCIIAMH.

IIpuBoauTh Ync/I0BbIe N OyKBEHHbIC IPUMEPbI CTCIICHU
C HATypaJbHBIM MOKA3aTelieM, OOBSACHSS 3HAUYCHUS
OCHOBAHUS! CTETICHU W TIOKA3aTeNsl CTETIEHH, HAXOAUTh
3HAUYCHMS CTEMECHEH Buaa ¢” (¢ — moOo€e palluOHAIBHOE
YUCII0, 1 — HATYPaJIbHOE YHUCIIO).
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PeannHbie IToHuMAaTh CMBICIT 3aMACHA OOJIBIIINX YHCETT C TTOMOIILIO
3aBUCUMOCTH. [IpsiMast | aecaTUHbBIX ApoOeit u cTteneHel yucna 10, npuMeHsITh ux
u oOpaTHas B PECAIbHBIX CUTYALUSIX.

nponopiuoHaabHOCTH | [IpuMeHsiTh TpU3HAKK ACTMMOCTH, PA3JIOXKEHHS Ha
MHOXKUTEIM HATyPAIbHBIX YUCE]T.

Pemats 3a1a4u Ha YaCTH, TPOLICHTHI, POMOPLMH,

HA HAXOXKJEHUE IpoOu (MPOLIEHTA) OT BEJIUYMHBI U
BEJIMUMHEI 110 €€ 1podu (ITPOLEHTY), TpoOH (MPOLIEHTA),
KOTOPBI COCTABISIET OJJHA BETMUKMHA OT APYTOil.
IIpuBoauTSH, pa3doupaThb, OLEHNUBATH PA3JIMYHBIC PELLICHMUS,
3aMUCH PELICHUH TEKCTOBBIX 3a/au.

Pacno3HaBaThb U 00bSICHSIITD, OMUPASICh HA OMPEACICHHUS,
OpSMO MPOMOPLMOHAIILHBIE U 0OPaTHO MPOMOPLUUOHAIBHbIC
3aBUCUMOCTH MEKAY BETMUMHAMU; IPUBOAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEAIbHOTO MUPA, U3 APYTUX YUEOHBIX
PEMETOB.

PemiaTh NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M HA APOOH,
MPOLICHTHL, TPAMYIO U 00PATHYIO MPONOPLMOHATILHOCTH,

MPOTIOPLIMH
AnreOpandeckue 27 bykBeHHBIE Ogaaaerb areOpanuecKoi TEPMUHOJIOTAEH U CUMBOJIMKOIA,
BBIPOKEHUS BBIPKEHUSI. NPHMEHSITh €€ B ITPOLIECCE OCBOCHUS YU€OHOr0 Marepuana.

[lepemenHbIE. Haxoaurp 3HaueHUs1 OYKBEHHBIX BBIPAKEHUH TTPU 38 JaHHBIX
JlormycTumeie 3HAUEHUSAX OYKB; BBITOIHSITH BEIYUCIEHUS TIO (popMyJiam.
3HAYECHUS BoinonnsaTes npeoOpa3oBaHus LEIOTO BBIPAKEHUS
MIEPEMEHHBIX. B MHOTOYJIEH MMPUBEACHUEM MOJTOOHBIX CIAracMbiX,
DOpMYIIBI. PACKPBITHEM CKOOOK. BBINOJHATH YMHOXKEHHE OAHOUIIEHA
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ITpeoOpazoBanue
OYKBEHHBIX
BBIPOKEHHUIA,
PaCKPBITUE CKOOOK U
PUBEJICHUE
NOTOOHBIX CJIaraeéMbIX.
CBolicTBa CTENECHA

C HaTypaJIbHbIM
MOKA3aTEIIEM.
MHOrOo4JIEHBL.
CnoxxeHue,
BBIYMTAHUE,
YMHOXKEHUE
MHOTOUJICHOB.
DopMyIIBI
COKpal¢HHOIr 0
YMHOEHUSI.
Paznoxxenue
MHOTOUJICHOB

HA MHOXKUTENN

HA MHOTOYJICH U MHOTOUYJICHA HA MHOTOUJICH, MPUMEHSITh
(opMyJibl KBaJpaTa CyMMBbI U KBaJipara pa3HOCTH.
OcyuecTBIATH PA3I0KEHUE MHOTOUJICHOB HA MHOYKUTEN
NMyTEM BBIHECCHMS 32 CKOOKH OOLIErO MHOXKHTEIS,
NPUMEHEHUs (POPMYJIbI PA3HOCTH KBAAPATOB, (pOpMyI
COKpaIl¢HHOI0 YMHOKCHUSL.

IIpumensiTh MpeoOpa3oBaHUE MHOTOWIECHOB AJIsl PELICHHUSI
PA3IMYHBIX 337a4 U3 MAaTEMATUKU, CMEKHBIX MIPEAMETOB,
U3 peIbHOMN MTPAKTUKU.

3HAKOMHTHCS C HCTOPHEI PA3BUTHUSI MATEMATUKU

YpaBHEHUs U HEPABEHCTBA

20

YpaBHEHUE, TpaBUiIa
npeoOpa3oBaHus
VPaBHEHHS,
PaBHOCUIIBHOCTD
YPaBHEHUH.
JluHeliHOe ypaBHEHHE

Pewmiars JIMHEHHOE YPABHEHHUE C OAHON NEPEMEHHOM,
NMPUMEHss NPAaBUJIA IEPEX0A OT UCXOIHOIO YPABHEHUS

K paBHOCWJIBHOMY eMy Oonee mpoctoro Bujaa. Ilposepars,
SIBJISIETCSL JIU KOHKPETHOE YUCJIO KOPHEM YPABHECHUHI.
IHoaGupars npuMepsbI AP YUCEN, SIBISIOMIMUXCS PCIICHAEM
JIMHEMHOTO YPABHEHUS C ABYMSI IEPEMEHHBIMH.
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C OJTHOM ITEPEMEHHOM,
PELICHUE JIMHEWHBIX
ypaBHEHU. PelieHue
3a/1a4 C MOMOLUBIO
YPaBHEHU.
Jluneitnoe ypaBHeHnE
C IBYyMs
IIEPEMEHHBIMH U €0
rpaduk. Cucrema 1Byx
JIMHENHBIX YPaBHCHUN
C IBYMs
[IEPEMEHHBIMU

CTpoutb B KOOPIAUHATHOM TIOCKOCTH IpaduK JIMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YSCh IPapuKoM,
NMPHUBOAUTH NPUMEPHI PEIICHUS YPaBHECHUS.

Haxoaurthb pelmieHue CUCTEMBbI IBYX JTUHEHHBIX YPABHEHUN
C IBYMSI IIEPEMEHHBIMH.

CocTaB/siTh M pelIaTh YPABHEHUE WK CUCTEMY
YPaBHEHHUI 110 YCIIOBHUIO 3aa4l, HHTEPIPETUPOBATH

B COOTBETCTBHU ¢ KOHTEKCTOM 3aa41 MOJTYYCHHBIN
pe3ynbTar

KoopauHarel u rpadukm.
DOyHKIUU

24

Koopaunara Touku
Ha NpssMOi. UUCIIOBBIE
IIPOMEXKYTKH.
Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJAMHATHOM
MIPSAMOiA.
[IpsamoyrosibHas
cucTEMAa KOOpAUHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukos,
3a1aHHBIX
dbopmynamu.

M300paxars HA KOOPAMHATHON MIPSAMON TOUYKH,
COOTBETCTBYIOILME 3aAAHHBIM KOOPAMHATAM, JIyUH, OTPE3KH,
WHTEPBAJIbI; 3aMMUCHIBATh UX HA areOPAnYECKOM SI3BIKE.
OrmeuaTs B KOOPAMHATHOM IVIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPAMHATAM; CTPOUTh IPapUrKN HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (POPMYJIAMH, B TOM YHCIIE

C MOMOIIbI0 HAPPOBBIX JTAOOPATOPHH.

IIpumeHsITH, H3y4aTh NPEUMYILLECTBA,
HHTEePNPeTHPOBATH rpaPuUeCKuii cmocod MpeaCcTaBICHUS
Y aHaJTM3a Pa3HOOOPA3HOM JKU3HEHHOM HHPOPMALKN.
OcBanBarhb NOHATUE QYHKIHMH, OBJIA/ICBAThH
()YHKIIMOHAIBHON TEPMUHOJIOTUEH.

Pacno3naBare nuHelHY0 QyHKIMI0O y = kx + b,
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Yrenue rpagukon
peanbHbIX
3aBUCAMOCTEM.
[TonsaTue QpyHKum.
I'paduk pyHKIHN.
CpoiicTBa (PyHKIMIA.
JluneiiHas QpyHKIMSL.
[Toctpoenue rpaguka
JMHEHHON (PYyHKLIMH.

ONMHCHIBATH €€ CBOCTBA B 3aBUCAUMOCTH OT 3HAYCHUN

KO3 PUIMEHTOB k 1 b.

Crpoursp rpaduxn JmHeliHoi QyHkunu, QyHkumuu y = | x|.
Hcnonab30BaTh mH(poBbIe pecypebl AJis MOCTPOCHUS
rpaukoB (PYHKIMH U U3yYEHUST X CBOMCTB.

[TpuBOAMTE NPUMEPHI JIMHERHBIX 3aBUCUMOCTEH B pEAJIbHBIX
IPOLECCAX U SBICHUSX

I'padux pyHxmm
y =[x
[ToBTOpeHHE 1 0000IEHE 6 IToBTOpEHUE BoiOupaTh, NpUMEHATH OLEHUBATDH CIIOCO0OBI CPaBHEHUS
OCHOBHBIX ITOHATHH YKCEN, BBIYUCIIEHUH, MPE0OPA30BAHUN BBIPAKEHUIA,
1 METOJ0B Kypca PELICHUS YPaBHEHU.
7 Knacca, 00001eHne OcymecTBAsITL CAMOKOHTPOJIb BHIOTHIEMBIX ICHCTBUI 1
3HAHUI CaMOITPOBEPKY Pe3yJIbTaTa BBIYMCICHHIA, TPeoOpa3oBaHui,
ITOCTPOCHHUNA.
Pemiarp 3apa4u 13 peajabHON JKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS I PELICHNS 3a1a4 U3 IPYTruX
IPEAMETOB.
Pemars TeKCTOBBIC 321241, CPABHUBATh, BLIOUPATH
CIOCOOBI PEUICHUS 3a]1a91
OBILEE KOJIMYECTBO 102
YACOB I10 ITPOI PAMME
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8 KUIIACC
HammenoBanue paznena |KonmuecTBo OcHOBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOIINXCs
(TeMbI) Kypca 4acoB COZICPKAHUE
Uwnciia U BBIYACIICHHUS. 15 KBangparHeiilt KOpeHb DopMyJHPOBATH ONpeaeseHue KBAJAPAaTHOIO KOPHS

KBagpaTHble KOPHHA

u3 uncia. [lonsarue
00 WppaloHaIbLHOM
qucie. JecaTuaHbIe
PUOSTMKEHUS
UPPALMOHAIIBHBIX
YUCEIL.
JleCTBUTEIIbHBIC
yucia. CpaBHEHHE
JIEUCTBATEIIBHBIX
YUCEIL.

YpaBHEHHE BUIA

xr = a.

CaoiicTBa
apupmMeTHIeCKuX
KBaJIpaTHBIX KOPHEM.
[TpeoOpazoBanue
YUCJIOBBIX
BBIPAKEHHAT,
coIepKaumx
KBAJPATHBIC KOPHU

U3 yKcia, apu(pMETHIECKOro KBaApaTHOTO KOPHSIL.
IIpuMeHSITh OIEpaLio U3BJICYCHNS KBAAPATHOIO KOPHS
U3 YKCIIa, HCTOIB3YSl TPH HEOOXOAUMOCTH KANBKYJISITOP.
OueHnBaThb KBAJAPATHLIC KOPHU LIETIBIMU YUCIIAMHA U
JECITUYHBIMU IPOOSMHU.

CpaBHHMBATh H yNIOPSIA0YHUBATH PALIMOHAIBHBIEC U
HPppalMOHAIIBHBIE YUCJIA, 3aIIUCAHHBIE ¢ ITOMOIIBIO
KBaJIpaTHBIX KOPHEH.

HccenoBaTh ypaBHEHHE X2 = ¢, HAXOAUTH TOYHBIC U
npuOI>KEHHBIE KOPHU TTpH a > 0.

HccaenoBars cBoiicTBa KBaAPATHBIX KOPHEHN, TPOBOIS
YUCJIOBBIC DKCIIEPUMEHTHI C HCIOJIE30BAHUEM KAJIBKYJIATOPA
(KOMIBIOTEPA).

JlOKa3bIBATh CBOICTBA apu(PMETUUECKUX KBAJAPATHBIX
KOPHEH, TPUMEHSITh UX A1 TPeoOpa30BaHMsI BBIPAKEHUH.
BoimmosHSTH Npeo0pa3oBaHusi BEIPOKEHUH, COAEPIKAILAX
KBaJpaTHbele KOPHU. BeIpakaTk NEpEMEHHBIE

13 F€OMETPUUYECKHUX U (PUBUUECKUX (POPMYIL.

BoeryucasiTe 3HaY€HHs BBIPAKEHUN, COACPIKALLAX
KBaJIPaTHbIE KOPHU, UCMOJB3Ysl MPH HEOOXOAUMOCTH
KaJIBKYJIATOP.
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Hcnmonb30BaTh B X01€ pELICHU 3a0a4 dJIEMEHTAPHbBIE
NPEJICTABJICHHUS, CBA3aHHBIE C MPUOIMXKEHHBIMU 3HAUCHUSI MU
BEJIMYMH.
3HAKOMUTBHCSI ¢ HCTOPHEil Pa3BUTUS MATEMATUKHI
Yucna v BEIYMCIICHUS. 7 CreneHs ¢ LeabIM DopMyIHPOBATH ONPeJeJIeHHE CTENEHU C LEIIBIM
CreneHs ¢ Lenbm [TOKa3aTEIIEM. [TOKa3aTeIIEM.
[T0Ka3aTeIIeEM CranpaprHas 3a0u1ch IIpeacraBasiTh 3anUCh OONBIINX U MAJIBIX YUCET
Yyucia. B CTaHJApTHOM Buje. CpaBHMBATH YUCIIA U BETUYUHBL,
Pazmepsl 00bEKTOB 3aMMCaHHbBIE C UCTIONB30BaHUEM cTerneHu 10.
OKPY>KaroIIEro Mupa Hcnonp3oBaTe 3aUCh YMCET B CTAHIAPTHOM BHUJIE
(OT 5NIEMEHTAPHBIX JUTSL BBIPOXKEHHS pa3MEPOB OOBEKTOB, JIUTEIIBHOCTH
YacTHLL IIPOLIECCOB B OKPYKAIOILLEM MUPE.
JI0 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJINYECKOM (popme
O00BEKTOB), 1 HITIOCTPHPOBATH IPHUMEPaMH CBOMCTBA CTEIICHU
JUTATEIIBHOCTH C LEJBIM TIOKA3aTeJIEM.
IIPOLIECCOB IIpumeHsiTH cBOIiCTBA CTENECHU IJIs1 MPEOOPA30OBaAHUS
B OKPY’KaroleM MUPE. | BBIPOKEHHM, COOECPIKALUX CTEIEHHN C LEIBIM ITOKAa3aTEIEM.
CBolicTBa CTENECHU BbInoTHATH ACHCTBUS C YUCIAMU, 3alTMCAHHBIMHA
C LIETIBIM TOKA3aTeNeM | B CTAHJAPTHOM BHIE (YMHOXKECHHUE, ICTICHUE, BO3BEICHUE
B CTEIIEHB)
AnreGpandeckue 5 KBangparneriit PacnozHaBaTh KBaJApaTHBINA TPEXUIIEH, YCTAHABINBATh
BbIpKeHUs. KBagparHelii TPEXYJIEH. BO3MOYXHOCTB €0 Pa3iloyKeHUs HA MHOYKUTEIIH.
TPEXUIIEH Paznoxxenne PackiaabiBaTe Ha MHOKHUTEIH KBAAPATHBIA TPEXUWIEH
KBaJApaTHOr 0 C HEOTPULIATENIBHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOXXUTCIIN

AnreOpandeckue
BBIPAKECHUS.
AnreOpanueckast 1poOb

15

AnrebGpanveckas
npoOb. JlomycTumeble
3HAUEHUS
NEPEMEHHBIX,
BXOJISIIIMX

B aJireOpanyveckue
BBIPKCHHUSI.
OCHOBHOE CBOWCTBO
anreOpanyecKkom
npoou. CokpalieHue
TPOOCH.

CnoxeHue,
BbIUHUTAHUE,
YMHOKEHUE U JCTICHUE
anreOpanyeckux
JPOOCH.
[TpeoOpazoBanue
BBIPAKEHHAT,
CoACpKaIIUX
anreOpanyeckue
apodu

3anuceiBath anreOpandeckue Beipaxkenus. Haxonuts
0051aCTh ONpeeTeHNs PALUMOHATIBHOIO BBIPAKEHHUSI.
BbINOIHATH YMCIOBBIE TOJCTAHOBKY 1 BHIYHC/ISITD
3HaYEHHUE APOOH, B TOM YHCIIE C TOMOIIBIO KAITbKYJIATOPA.
@opmyIHpOBATH OCHOBHOE CBOMCTBO areOpanyecKoi
ApoOH ¥ MPUMEHSITh €ro s MpeoOpazoBaHusi 1poOeH.
BbInoHATH aeiicTBHSA ¢ anreOpanuecKuMu APOOsIMH.
[TpuMeHsTh TpeoOpa3oBaHusl BEIPAKCHUHN AJISl PEILICHUS
3a1a4. Beipaxars nepemeHHble U3 HopMyIl ((PU3NYECKUX,
reOMETPHYUECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYALIMH )
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YpaBHEHUs U HEPABEHCTBA. 15 KsanparHoe Pacno3zHaBaTh KBaJIpaTHBIC YPABHEHHUS.

KBagparHble ypaBHECHHS ypaBHeHue. HenonHoe | 3amucnhiBaTh popmylsly KOPHER KBAIPATHOTO YPABHEHUS,
KBQJIPaTHOE pemarb KBaJpaTHbIC YPABHEHUSI — MOJHBIC U HEIOJIHBIE,
ypaBHeHue. Gopmyna IIpoBoauTs npocreiimue UCCaeA0BAHNS KBAIPATHBIX
KOpPHEW KBaApaTHOIO YPaBHEHUM.
ypaBHeHUs. Teopema Pemats ypaBHeHHUs1, CBOSALIMECS K KBAAPATHBIM,
Buera. C MOMOIIBIO MPe0OPa30BAHUI U 3aMEHOM MEPEMEHHOM.
Pemenue ypaBHeHuit, HaGnronars ¥ aHAMH3HPOBATH CBA3b MEXAY KOPHIMH U
CBOISLLIAXCS KO3 (p(puumeHTaMH KBAAPATHOIO YPABHEHUS.
K KBaJPAaTHBIM. dopmyaupoBaTh Teopemy Buera, a Taxke o0paTHyIO -
[Tpocreifime ApoOdHO- | TEOpPEMY, IPUMEHSTh 3TH TEOPEMBI ISl PELLICHHUS
paLMoOHaNbHBIE 3a1au4.
YPaBHEHUSI. Pemarth TekCTOBBIE 3202491 AITEOPANYECKAM CIIOCOOOM:
Pemenue TekCTOBBIX NEPEXOUTH OT CIOBECHON (POPMYIIMPOBKH YCIIOBHSI 3a1a41
3a/1a4 € MOMOILBIO K aIre0panyeckoi MOAEN MYTEM COCTABJICHHS YPABHECHHS,
KBaJPaTHBIX pelarh COCTABICHHOE YPABHEHUE, UHTEPIPETH POBATH
YPaBHEHUN pe3ybTar.

3HAKOMHUTBCS C HCTOPHUEH PAa3BUTHS aIreOpsb
YPpaBHEHUS U HEPABEHCTBA. 13 Jluneitnoe ypaBHenue | Pacmo3HaBarh JMHEIHBIE YPAaBHEHUS C ABYMS

CucTeMbl ypaBHEHUMN

C ABYMs
[IEPEMEHHBIMHU, €T0
rpauK, NTpUMEpPHI
PELICHAS YPaBHEHUH
B LIEJIBIX YMCTIAX.
Pewenne cucrem aByx
JIMHENHBIX YPaBHEHUHN

MEPEMEHHBIMU.
CrpouTsh rpagku JTUHEHHBIX YPABHEHU, B TOM YHCIIE
HCIOJIb3Ys LH(POBBIE pecypcehl.

Pa3znnuarhb napajienbHbie U IEPECEKAOIIMECS TIPAMBIC
M0 UX YPABHECHUSIM.

Pemiats cuctemsbl ABYX JIMHEHHBIX YPABHEHUM C IBYMS

MEPEMEHHBIMU TTOCTAHOBKOW U CIIOXKEHUEM.
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C IBYMsI
MEPEMEHHBIMU.
[Ipumeps! perieHus
CHUCTEM HEJIMHEWHBIX
YPaBHEHUN C ABYMS
[IEPEMEHHBIMHU.
['papmueckas
WHTEPIpEeTaLUs
YPaBHEHUSI C ABYMS
MEPEMEHHBIMU U
CHUCTEM JINHEMHBIX
YPaBHEHUN C ABYMS
[IEPEMEHHBIMHU.
Pemenue TeKCTOBBIX
3a/1a4 ¢ TOMOIIBIO
CHUCTEM YPaBHECHUH

Pewmiarb npocTeiiiime CucTeMbl, B KOTOPBIX OHO

W3 YPABHECHUI HE ABJISCTCS JIMHEHHBIM.

HpuBoaurs rpapuueckyr0 HHTEPHPETALHIO PEILICHUS

YPABHEHMUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPABHEHUMA

C ABYMSI IIEPEMEHHBIMHU.

Pemiath TekcTOBBIE 321241 ATEOPAUUECKUM CITOCOOOM

YpaBHEHHS U HEPABEHCTBA.
HepaseHcTBa

12

Uucnosele
HEPABEHCTBA U UX
CBOMCTBA.
HepaBeHcTBO ¢ 01HOM
[IEPEMEHHOM.
JIuHeiubie
HEPABEHCTBA C OJTHOM
MIEPEMEHHOM U X
pemieHue. CUCTEMBI
JINHENHBIX HEPABEHCTB

DopMyJIHPOBATH CBOHCTBA YNCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOW NPAMOI, A0KA3bIBATH
anreOpanyveCcKH.

IIpuMeHSITH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
Pemarsb TMHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
M300pakaTh PEIICHUE HEPABCHCTBA HA YMCIIOBOM MPSIMOIA.
Pemats crucTeMbl TIMHEHHBIX HEPABEHCTB, N300pa’KaTh
PELICHAE CUCTEMBI HEPABEHCTB HA YHCIIOBOU MPSIMOH
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C OJTHO ITEPEMEHHOM
U UX PELICHUE.
H3o0paxkeHue
PELICHAS JIMHEWHOTO
HEPABEHCTBA U UX
CHUCTEM HA YKCIIOBOI
IPSAMOM

DOyHKIUY.
(OCHOBHBIE TIOHATUA

[TonsiTre pyHKIMN.
Obnactb onpeaeacHus
Y MHOKECTBO
3HAYEHUN PYHKLIHU.
CrniocoOsl 3a1aHus
(GyHKLIMIA.

['paduk PpyHKIHN.
CpoiicTBa QpyHKIMH,
X OTOOpaKECHUE

Ha rpaduke

Hcnonb30BaTh GYHKIIMOHATEHYIO TEPMHHOJIOTHIO U
CHMBOJIHKY.

Borauncasits 3Havennst QyHKIuiA, 3a1aHHBIX GOPMYyJIaMH
(mpu HEOOXOMUMOCTH UCIOJIb30BATh KAJbKYJISITOP);
COCTABJISATH TAOJUIbI 3HAYCHUI (YHKIIUN.

CrpouTs no To4uKkam rpapuku QyHKIUH.

OnuceiBaTh CBOICTBA ()YHKIIUKM HA OCHOBE €€
rpauuecKoro NpeaCTaBICHUS.

Hcnonb30BaTh GYHKIIMOHATEHYIO TEPMHHOJIOTHIO U
CHMBOJTHKY.

HccnenoBars npuMepsl rpa)uKoB, OTPAKAIOMIUX PEATTbHBIC
npouecchl U sieieHus. [IpuBoanTHL NpUMeEpPHI MPOLIECCOB U
SIBJICHUH C 3aITaHHBIMUA CBOMCTBAMMU.

Hcnonbs30BaTh KOMNBIOTEPHBIE MPOrPaMMBbI

JUTSl MOCTPOEHU S rPapuKOB PYHKIMIA U U3yUEHUSI UX CBOMCTB

DOYHKIWH.
UrcnoBbie PYyHKIINK

UreHue ¥ OCTPOCHUE
rpaukoB QyHKIUH.
[Tpumepsl rpadukoB

Haxoauts ¢ nomombio rpaguka QyHKIMHA 3HAYEHUE OJHOU
U3 paccMarpuBaEMBbIX BEJIMYWH 110 3HAYEHUIO APYTOil.
B Hecn0KHBIX Ciyyasx BbIPaKaTh (popMy.10ii 3aBUCUMOCTH
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yHKIWH,
OTPAXKAOIIMX
peaJIbHBIC MPOLECCHI.
DOyHKIWUH,
OMUCHIBAIOIINE
OpsMYI0 U 00paTHYIo
MPOMOPLUUOHATIbHBIE
3aBUCUMOCTH, UX
rpapuku.

I'paduk pynxumum
y = x%

DOyHKIUU
y=ahy =x,
y =vVx, y = |xl;
rpauuecKkoe pelieHne
YPaBHEHUN U CUCTEM
YpPaBHEHU

MEXY BEIIMUYMHAMMU.

OnucphIBaTh XapakTep U3MEHEHUS OQHOW BEJIMYNHBI

B 3aBUCHMOCTH OT U3MEHEHUS IPYIOW.

Pacno3naBath BBl U3yyacMbix GpyHkuuid. [loka3piBaTh
CXEeMATHYECKH [TOJIOKEHUE HA KOOPAUHATHOMN MIIOCKOCTH
rpadukoB QyHKIMiA Buga: y = x%,y = x5, y =+/x, y = |x|.
Hcnonb3oBars QyHKIHOHAIBHO-TpapuIecKue
npeAcTaBJIeHUs! Ul PEIICHUS U UCCIICAOBAHNS YPaBHEHUN 1
CHUCTEM yPaBHECHUIA.

IIpuMeHsITL MU(POBBIE PecypChl I IOCTPOCHUS
rpapukoB (pyHKIMH

[loBTOpeHHE 1 0000MEHNE

IloBTOpeHnE
OCHOBHBIX ITOHITHHA U
METO0B KYpPCOB 7 1 8
KJ1accoB, 00001eHne
3HAHUH

Bb10uparb, NpUMEHSITh, OLIEHUBATH CIIOCOOBI CPABHCHUS
YKUCEJT, BBIYUCIIEHUH, MPEOOPA30BAHNI BEIPAKEHUM, PEILICHUS
YPaBHEHUH.

OcCyLIecTBJIATH CAMOKOHTPOJIb BBITOIHAEMBIX JCHCTBUI 1
CaMOIMPOBEPKY Pe3yJibTara BHIYUCIICHUM, MPEoOpa30BaHUA,
ITIOCTPOCHHUIA.

Pemiars 3aga4uu U3 peajibHOM )KU3HH, IPUMEHATH
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MarCMaTniICCKUC 3HaHUA IJId PCIICHUSA 3a4a4 U3 APYyIrux
PEIMETOB.

Pemats TeKkcTOBbIE 3aa4H, CPABHUBATh, BLIOHPATH
CrocoObl PELICHUS 3a1a41

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102
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9 KUJIACC
HaumenoBanue pasgena | KomuuecTBo OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOIMXCs
(TeMbl) Kypca 4acoB COJICP’)KAHUE

Yucna v BEIYUCIICHUS. 9 Pauyonaneabie uncna, | PasBuBaTh mpeacTaB/IeHHs O YUCIax: OT MHOXKECTBA

JIeHCTBUTENBHBIC YUCIIa UppaLOHAIbHBIE HATYPAIBHBIX YHCEN 10 MHOXKECTBA NEUCTBUTEIIBHBIX YUCEL.
Yycia, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOYKHOCTBIO MPEACTABICHUS
OECKOHEUHBIE AEWCTBUTEIBHOIO YMCHIA KaK OECKOHEUHOM NeCITUYHON
JECSITUYHBIE TPOOH. ApoOHU, MPUMEHATH ACCATUYHBIE TPUOMIKEHUS
MHOXKECTBO PaLMOHATIBHBIX U UPPALMOHAIBHBIX YUCEIL.
JNEHCTBUTEIBHBIX MN300paxars 1eliCTBUTEIILHBIE YUCIIA TOUKAMHU
YHUCEII, KOOPAUHATHOM IIPSIMOM.
NEHCTBUTENILHBIE 3anucbIBaTh, CPABHUBATH H YIOPS110YMBATh
yucia Kak JNEHCTBUTENIBHBIC YMCIIA.
OECKOHEYHBIE BbInoyiHATH, COYETast YCTHHIE U TMCBMEHHBIE TIPUEMBI,
JECSITUYHBIE TPOOH. apudpmernyeckue 1eiicTBUS C PALMOHAIILHBIMU YUCIIAMH,
B3anMHO OTHO3HAYHOE | HAXOMUTH 3HAYECHMS CTEIEHEN C LEJIBIMU MMOKA3aTeIIMU U
COOTBETCTBUE MEKIY KOPHEW, BBIYHCIATH 3HAYCHUS YHCIIOBBIX BBIPAYKEHU.
MHOXKECTBOM Hoay4yurs npeacraBjieHue 0 3HAYUMOCTH
JNEHACTBUTENBHBIX JNEHUCTBUTENBHBIX YACET B TPAKTUYECKON NEATEIILHOCTH
YUCEI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAUHATHOMN AHAJM3UPOBATH U A€JATh BbIBOABI O TOYHOCTH
MIPSAMOMA. NPUONMKEHU ST JEUCTBUTEIBHOIO YUCIIA TIPY PEIIEHUH
CpaBHeHME 3a1a4.
JNECACTBUATENBHBIX ynceN, | OKPYIrasiTh ACHCTBUTEIBHBIC YMCIIA, BHINOJIHITH
apu(pmMeTnuecKue NPUKHAKY PE3YbTaTa BEIYMCIICHUN, OLEHKY 3HAYCHU I
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JICACTBUS

C NCUCTBUTEIILHBIMU
YHUCJIaMU.
[TpuGnmxeéHHOE
3HAUCHUEC BEJIMUUHEI,
TOYHOCTH
OPUOITVKEHUS.
OxpyrieHue 4uces.
[Tpukuaka 1 oLeHKa
PE3YIBTATOB
BBIYMCJICHUM

YUCJIOBBIX BBIPAKCHHUIA.
3HAKOMUTHCH € HCTOPHEH PA3BUTUS MATEMATUKH

YpaBHEHUS Y HEPABEHCTBA.
YpaBHEHHUS ¢ OTHOMN
[IEPEMEHHOM

14

JIuHeliHOE ypaBHEHHE.
Pemenune ypaBHEHU,
CBOALINXCS

K JIMHEAHBIM.
KBanpatHoe
ypaBHeHHE. Pemenue
YPaBHEHU,
CBOIALINXCS

K KBaJpaTHBIM.
bukBanparHsie
VPaBHEHHUS.

[Ipumeps! petenus
YPaBHEHUN TPETHEN

1 4E€TBEPTON CTENIECHEN

OcBanBartb, 3alIOMUHATH U MPUMEHSITh rpaduyecKue
MeTO/IbI IPU PEIICHUN YPAaBHEHUM, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBaThb LENbIE U IPOOHBIE YPABHEHUS.

Pemiars 1uHeiiHbIe H KBaApPaTHbIE YPABHEHHUS,
ypaBHEHUSI, CBOJSAIIMECS K HUM, MTPOCTEHIINEe ApOOHO-
palMOHANIbHBIC YPaBHEHUSI.

IIpennaratb BO3MOKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CY:KAaTh HX U pemaTh TEKCTOBBIC 3a/1a4M
Pa3HBIMK CIIOCOOAMM.

3HAKOMHUTBCS C HCTOPHUEI PA3BUTHI MaTEMATHKA
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PABIOKEHUEM
HA MHOXKUTEITH.
Pemenne npoOHO-
palOHATEHBIX
YPaBHEHU.

Pelienne TeKCTOBBIX
3a/1a4 anreOpanyecKum
METOAOM

YpaBHEHUS 1 HEPABEHCTBA.
CucreMbl ypaBHEHU

14

YpaBHEHHE C ABYMS
IIEPEMEHHBIMH U €0
rpaux.

Cucrema 1ByX
JIMHENHBIX YPaBHECHUHN
C ABYMS
NCPEMCHHBIMU U €€
pewieHue. PelieHue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JINHEHHOE,
a Ipyroe — BTOpou
CTEIICHU.
['paduueckas
UHTEpIpeTanus
CHUCTEMBI YPaBHEHU I

C IByMSI IIEPEMEHHBIMHU.
Pelienne TeKCTOBBIX

OcBauBaTh U NPUMEHSATH PUEMBI PELIEHUS CUCTEMBI
JBYX JJMHEHHBIX YPABHEHUIA C IBYMS IEPEMEHHBIMU 1
CHCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OHO YPABHECHHUE HE
SIBJISIETCS JINHEHHBIM.

Hcnoab3oBaTh PyHKIMOHATBHO-TpaprUecKue
NPEACTABIICHHUS [JIsl pelleHHs] H HCC/IeI0BAHUS YPABHEHU I
Y CUCTEM.

AHAIU3UPOBATH TEKCTHI 32124, pelaTb UX
areOpanyecKumM CrocoOOM: mepexoauThb OT CIIOBECHOM
(OpMYJIMPOBKH YCIIOBHUS 334 K areOpanyeckoit Moaesnu
NyTEM COCTABJICHUS CUCTEMbI YPABHEHMUIA, peliaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUIA, HHTEPNpPeTHPOBaTh
pe3yabTar.

3HAKOMHTBCH ¢ HCTOPHEI PA3BUTHSI MATEMATUKH
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3a/1a4 anreOpauuecKum

crnocobom
YpaBHEHUS U HEPABEHCTBA. 16 Uucnosbie Yurarb, 3aNIUCbIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepasencTsa HEPABEHCTBA U UX HEPABEHCTBA, UCIIOJIL30BATh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOICTBA. BbinosaHsATh npeo0pa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JInneinbie U1l TpeoOpa30BaHmsl CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3sHaBarh JIMHEHHBIE U KBAPATHBIE HEPABECHCTBA.
C OJTHOM IEPEMEHHON Pemarpb nMHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
1 WX PEIICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAFOIINAX
CuHcTeMBl JIMHEHHBIX KBAIPaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOMI [TOJIYYEHHBIE PEIICHUS.
IIEPEMEHHON U UX M300paxars perieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peLICHuE. Ha YKMCJIOBOU MPSIMOM, 3alIHCHIBATEH PEIICHUE C IIOMOIIBIO
KBanparHeie CHMBOJIOB.
HEPABEHCTBA U UX Pemarb xBagparHele HEPABEHCTBA, UCIIOJIB3YS
pELICHHE. rpauyeCKUe NMPEACTABICHUS.
['paduueckas OcBauBaTh U IPUMEHSITh HEPABEHCTBA ITPU PELLICHUN
WHTEpIpeTanus PasIMYHBIX 33124, B TOM YUCJIE MPAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
[IEPEMEHHBIMU
OYHKIHA 16 KBanparnynas Pacno3HaBaTh BHIbI H3y4acMbIX (PYHKIUIA;

dyHkuMs, €€ rpaduk u
croiictBa. [Tapabona,
KOOPJIMHATHI BEPIIUHBI
napadoibl, OCh

WLTIOCTPHPOBATH CXEMATHYECKH, 00bSICHATH
PacnoJyioXKeHUE Ha KOOPAMHATHOM! TMJIOCKOCTH rpauKoB

GyHkumii BUIa: y = kx,y = kx + b,y Zﬁ,y = X2,
X
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CUMMETPUH NapadOIibl.

['paduku pyHKIMIA:
y =k,
= kx + b,

<
=~

A I S
I
o

y = x%y =+/x, y = | x| B3aBUCHMOCTH OT 3HAUCHHUii
KO3((PUIIUEHTOB; ONMKUCHIBATH KX CBOMCTRA.
Pacno3naBaTh KBajpaTHUHyIO (YHKIMIO IO (popmyie.
IIpuBoauTh NpUMeEpPbI KBAAPATUUHBIX 3aBUCUMOCTEH
U3 PEAIbHOM KU3HU, (PU3UKH, TEOMETPHH.

BoisiBasite 1 0000maTs 0coOEHHOCTH Tpaduka
KBaJpaTHaHON QYHKIMHU y = ax? + bx + c.

CTpoutp 1 n300paxaTh CXeMaTHYECKH rpaduku
KBAaAPaTUUYHBIX (QYHKLWIHA, 3a1aHHBIX (OpMYJIaMu BUAA
y=ax’,y=ax* + q,y = alx + pP,y = ax* + bx + c.
AHATH3UPOBATH U MPUMEHSTH CBOICTBA N3YUYECHHBIX
(YHKUMIA UIs1 UX TOCTPOCHHMSI, B TOM YMCIIE ¢ TOMOLIBIO
U (PPOBBIX PECYPCOB

U CIIoOBEIC
NOCJIEI0BATCIBHOCTH

15

[TonsATrEe YUCIOBOM
MOCJIEI0BATEIILHOCTH.
3amanue
MOCJIEI0BATEIILHOCTH
PEKYPPEHTHON
dopmynoi u

(GhopMyIo# 1-ro 4jeHa.

Apudpmernueckas u
reOMETPUYECKas
IIPOTPECCHUHN.
DOpMYIIBI 77-T0 YJIEHA
apupMeTHIECKON U
FEOMETPUIECKOM

OcBanBaTh U NPUMEHATH UHICKCHBIE 0003HAYCHHS,
CTPOUTH pe4YeBbie BHICKA3bIBAHHUSA C HCIIOJIB30BAHUEM
TEPMHUHOJIOTUH, CBA3AHHOM C TOHATHEM
NOCJIEI0BATENBHOCTH.

AHanu3upoBatb GOPMYIly A-TO WIEHA
NOCJIEIOBATENIBHOCTH WU PEKYPPEHTHYIO (OpMYyTTy

U BBIYHUC/ISITH YWICHBI TIOCIEI0BATEIbHOCTEH, 3aJaHHBIX
3TUMU (POPMYITAMH.

YcTranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUHT
NOCJIEN0BATENIBHOCTH, €CIIA BBITUCAHBI IEPBBIE HECKOJIBKO
¢€ YJICHOB.

Pacno3HaBaTh apuMETHUECKYIO U T€OMETPUUYECKYIO
IPOrPECCUM MPH PA3HBIX COCO0AX 3aTaHMS.
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MPOrPeECCUil, CyMMBI
MEPBBIX /1 YJICHOB.
H3o0pakeHre YICHOB
apupMeTHIECKOM 1
FEOMETPUYIECKOM
[POrPeCCUil TOUKAMHU
Ha KOOPIAUHATHOMN
IIJIOCKOCTH.
JIMHEHHBIN 1
SKCHOHEHIIMAIbHBIN
poCT.

Cno>XHBIE TPOLIECHTHI

Pemarp 331auu ¢ UCMOJIL30BAaHUEM (POPMYIT 72-T0 UJICHA
apu(PMETUUYECKON U TEOMETPUUECKOM MPOrPecCuii, CyMMBI
MIEPBBIX 77 YJIEHOB.

N300paxarh 4IcHBI MOCIECI0BATEILHOCTH TOUYKAMH

Ha KOOPIMHATHOM IUIOCKOCTH.

PaccmarpuBarh npuMepsbl NPoUEcCOB U sIBJICHU I

13 peajbHOM KU3HU, WUTFOCTPUPYIOLUUE U3MEHEHNE

B apU(PMETUUYECKON MPOrPECCUU, B FEOMETPUUECKON
IPOrPECCUM;, N300PAKATH COOTBETCTBYIOLLME 3aBUCUMOCTH
rpauyecKu.

Pemiarsp 3apa4H, CBA3aHHBIE C YUCIIOBBIMHU
IIOCJIEI0BATENIBHOCTAMH, B TOM YHCIIE 3a1a4H U3 PeaIbHON
YKU3HU C MCIIOJIb30BAHUEM LU (PPOBBIX TEXHOIOTHIA
(SNEKTPOHHBIX TAONHUL, TPAQUIECKOr0 KAJIbKYIATOPA U T.11.).
Pemiarpb 3a1a4m Ha CIIOJKHBIE IIPOLIEHTHI, B TOM YUCIIE
3a/1a4M U3 PEATbHOM MPAKTUKH (C UCIIOIB30BAHUEM
KAJTbKYJISITOPA).

3HAKOMHUTBHCH € HCTOPHEH PA3BUTUS MATEMATUKH

[ToBTOpEHUE, 0000LICHUE,
cucTeMaru3anus 3HaHUU

18

Yncia u
BbIYHCJIEHHS (3aMUCh,
CpaBHEHHE, EWCTBUSA
C ICUCTBATEIIEHBIMUA
YUCJIAMU, YACITOBAS
psSMast; TPOLICHTHI,
OTHOIICHUS,
MTPOTIOPINH,

OnepupoBaTth NOHATHAMH. MHOKECTBO, TOJAMHOKECTBO,
OIEpALAX HaJ MHOXKECTBAMH;, UCMOJIb30BaTh rpaduuecKoe
NPEACTABICHAE MHOKECTB /ISl OMTUCAHUS PEATTBHBIX
MPOLIECCOB W SIBJICHHIA, TPH PEIICHUM 3a7a4 U3 IPYTUX
yUEOHBIX TPEAMETOB.

AKTyaJIu3upoBaTh TEPMUHOJIOT HI0 H OCHOBHbIE
AelicTBUSA, CBSI3aHHbIC ¢ YHCJIAMHU. HATYPAIBHOE YKCIIO,
IPOCTOE W COCTABHOE YNCIIA, ACTUMOCTh HATYPATIbHBIX
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OKPYIJICHUE,
npUOIMIKEHHE,
OLICHKA; PEIICHUE
TEKCTOBBIX 3314

YUCE, IPA3HAKU AEITMMOCTH, LEI0€ YUCII0, MOYJIb YHUCIIA,
OOBIKHOBEHHAs U ACCATAYHAS APOOU, CTAHIAPTHBIN BHU]T
qyucia, apu(pMETHUECCKUM KBApaTHBIA KOPEHb.
BbInoHATH JeiicTBUSA, CPABHUBATH U YIIOPSAA0YUBATH

apu(pMETHUECKIM YKCIIa, TPEACTaBIATh YMCIa HA KOOPAMHATHON MPSIMOiA,
CIOCOO0M) OKPYIJIATh YHCTIA;, BHINOJHATH NPUKUAKY U OLEHKY
pe3yabTara BEIYUCIICHUI.
Pemars TekcToBbIC 321a4H APUPMETHUECKAM CIIOCOOOM.
Pemars npakTudeckue 3aaa4m, COACPIKALIME MPOLICHTHI,
J0JIM, YaCTH, BBIPAXKAIOLINE 3aBUCUMOCTH: CKOPOCTh —
BpPEMsI — PACCTOSHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboTel — BpEMsS — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparpb peabHbIC )KU3HEHHBIC CUTYaLUH,
(opmyIHpoOBaTH X Ha SI3bIKE MATEMAaTUKH,
HAXOAUTH PELICHUE, IPUMEHSISI MAaTEMaTUUYECKH anmnapar,
HHTEePHPeTHPOBATDH PE3YJIbTAT
Auredpanveckue OnepupoBaTh NOHSITUSIMH. CTEIIEHD C LEJIBIM
BbIpa:KeHUsl nokazaresiem, apu(pMETHUECKUI KBaJAPaTHBIA KOPEHb,
(nmpeoOpazoBaHKe MHOTOWJICH, airedpanydeckas ApoOb, TOXKAECCTBO.
anreOpanvyecKux BbINOJHATH OCHOBHbBIE A€ CTBUS . BHIMOJIHATH PACUETHI
BBIPKCHHUIA, no Gopmyiam, mpeoOpPa3OBbIBATH LETbIC, APOOHO-
JOMYCTUMBIE PalMOHAIbHBIEC BEIPAKEHUS U BHIPAYKCHU S C KOPHSIIMH,
3HAYCHUS ) pEaIM30BLIBATh PA3JI0KEHUE MHOTOUIEHA HA MHOYKUTEH,

B TOM YHKCJIE C UCMOJIb30BaHUEM (POPMYI pa3HOCTH
KBaJIPaTOB M KBajpaTa CyMMbI M Pa3HOCTH;, HAXOAUTh
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JONYCTUMBIE 3HAUECHUSI TEPEMEHHBIX JUTsSI TPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEN.

MoaeaupoBaTth ¢ TOMOLIBIO (POPMYI PEATEHBIE TTPOLIECCHI
U SBJICHUS

DOYyHKIHU
(MOCTpOEHHUE,
CBOMCTBA U3YYEHHBIX
byHKUW,
rpauyecKoe pereHue
YPaBHEHUN U UX
CUCTEM )

OnepupoBath NOHATUAMH: QYHKLMS, TPaPUK QyHKIMH,
HYJH (PYHKIIMH, TPOMEKYTKU 3HAKOIMOCTOSHCTBA,
IPOMEKYTKH BO3PacTaHusl, yObIBaHUS, HAUOOJIbILIEE U
HAUMEHbILIEE 3HAYECHUS (PYHKLIUU.

AHAJIM3HPOBATh, CPABHUBATH, 00CYKAATh CBOMCTBA
(yHKUMI, CTPOUTH UX TPaApUKH.

OnepupoBaTh NOHATHSIMH: TIPSIMAs IPOITOPLIMOHATIBHOCTS,
oOparHas TpONOPLUUOHATBHOCTD, JIMHEHHAS (DYHKLIMS,
KBaparnuHas (pyHKuus, mapadosna, runepoona.
Hcnonb3oBarh rpauku 1ist ONMPEACIICHUS CBOWCTB,
IIPOLIECCOB ¥ 3aBUCUMOCTEN, JUIsl PELICHUS 32124 U3 IPYTUX
y4eOHBIX MPEAMETOB U PEANIbHOM KM3HU;, MOACTHPOBATH

C MOMOIIBIO IPA(PUKOB PeaTbHBIE MPOLECCHI U SIBJICHHSI.
Beipaxars ¢popmy/iaMu 3aBUCUMOCTA MEXKIY BEJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB T10 ITPOI PAMME

102
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OEJTEPAJIBHASA PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«I"EOMETPUS» B 7-9 KITACCAX

IHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OAWH M3 OCHOBHBIX PA3JEIOB LIKOJIBHOW MATEMAaTHKHW, UMECIOLIANA
CBOCH LIEIBbIO O0ECTECUNTh M3YUYCHUE CBOMCTB M Pa3MEpoB (PUTYp, WX OTHOLICHUN U
B3aMMHOE PACIOJIOKCHHAE, OMUPACTCS HA JIOTMYECKYH, JOKA3aTEIbHYK) JIMHHIO.
[IeHHOCTh M3Y4YE€HHsS TE€OMETPUM HAa YPOBHE OCHOBHOTO 0OWEro oOpa3oBaHMsI
3aKJIFOYAETCSl B TOM, 4YTO OOYYarOUIMICS Y4YMTCS MPOBOJAUTH JOKa3aTeIbHBIC
PacCy)KACHUS, CTPOMTH JIOTMUYECKME YMO3AKIKOYECHUS, JOKA3bIBaTh MCTUHHBIC
VTBEP)KIACHUST W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, TMPOBOAWTH PACCYKICHHS
«OT MPOTHBHOIO», OTJIMYaTh CBOHCTBA OT NPU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
YTBEPKIACHUSL.

BTOopoli LEHHOCTBIO W3YYEHUSI TCOMETPUM SIBJSIETCS WCHOJIB30BAHUE €€ Kak
WHCTPYMEHTA TMpPH PEIICHHM KAK MATEMaTUYECKHUX, TaK M NPAKTUYECCKUX 3a71ady,
BCTPEYAIOIIMXCS B peaibHOM Ku3HU. OOydaroluics AODKEH HAYYMTHCS OMPEACIIUTD
reOMETPUYECKYIO (PUrypy, omucaTrh CIOBAaMU JAHHBIA YEPTEXK WM PUCYHOK, HAWTH
IUIOIIAJb 3€MEJIbHOTO Y4YacTKa, PacCuMTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens wim TpeOyemble pa3Mepbl rapaxka Juis aBTOMOOWJI. DTOMY COOTBETCTBYET
BTOpAsi, BBIYMCIUTENIbBHAS JIMHUS B HM3y4YCHUHM reomeTpuu. [lpu pemieHnn 3amay
MPAKTHUYECKOr0 Xapakrepa OOyYaIOIIMACS YYMTCS CTPOMTh MATEMaTHUYECKUE MOJIENH
PEATBHBIX KU3HCHHBIX CUTYyalWid, TPOBOJANTH BBIUMCICHUS M OLICHUBATH AICKBATHOCTH
MOJIYYEHHOT'O PE3YJIbTATA.

KpaitHe BakHO TOAYEPKMBATH CBSI3M TE€OMETPUM C JPYTUMHU  YUCOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIOJIB30BATh OMPEACIICHUS T€OMETPUUECKUX (Uryp U
NOHSATUMA, TEMOHCTPUPOBATh MTPUMEHEHHUE MOJYUEHHBIX YMEHUI B (PU3UKE U TEXHUKE.
Otu cBsizu HauOosiee SAPKO BUAHBI B Temax «BekTope», «TpuroHomerpuueckue
COOTHOIIICHUS», «MeToa koopaunar u « Teopema [Tudaropay.

Y4eOnblii kypc «['eoMeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC pa3/Eiibl
conepxanus: «I'eomerprueckue GUrypsl U KX CBOMCTBAY, «M3MepeHne reOMETPUUECKUX
BEIIMYUHY», «JleKapTOBBl KOOPAMHATBI HA IUIOCKOCTHY, «BeKTOpb», «JIBH)KEHUS
I0CKOCTHY, «[IpeobpazoBanus mogoousy.

OO1iee YMCIO YacoB, PEKOMEHIOBAHHBIX JUIs HM3YYCHHS Y4E€OHOro Kypca
«["eomerpus», — 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B HEAEN0), B 8 Kiacce —
68 yacoB (2 yaca B Hezenw), B 9 kiacce — 68 yacoB (2 4aca B HEJIENIO).

68



®denepanpHas pabouas mporpamma | Marematnka. 5—9 kinaccel (0a30BbIH YPOBEHbD)
COJAEPKAHUE OBYUYEHUA
7 KIIACC

HavanbHble noHsATHA TeOMETpUHd. Touka, npsimast, OTpE30K, JIy4. YToil. BUabl yrios.
BeprukanbHble W CMEXHBIE Yribl. buccektpuca yria. Jlomadas, MHOrOYroJIbHHK.
[TapannenbHOCTh U MEPIEH AUKYIISIPHOCTD TTPSIMBIX.

CumMmerpuunbie (urypbl. OCHOBHBIE CBOHCTBA OCeBOM cummerpuu. [Ipumepsl
CUMMETPHH B OKPYKAKOLIEM MUPE.

OCHOBHBIC TTOCTPOEHUS C MOMOUIBIO LUPKYJIS U JMHEHKHA. TpeyronsHuk. BricoTa,
MearaHa, OMCCEKTpuUca, MX CBOMCTBA.

PaBHOOEIpeHHBI 1 pABHOCTOPOHHMM TPEYroJbHUKUA. HepaBEHCTBO TPEYrojbHUKA.

CBoiiCTBa M MPU3HAKK PABHOOCIPEHHOIO TPEyroibHUKa. [Ipu3HaKu paBEHCTBA
TPEYTOJIbHUKOB.

CBolicTBa ¥ TPU3HAKKA TAPAIEIHBHBIX NPIMbIX. CyMMa YIVIOB TPEYrOJIbHHKA.
BHennue yrisl TpeyroibHUKA.

[IpsMOyroyibHBIA ~ TPEeyronbHUK.  CBOWCTBO  MEOUAHBl  MPSMOYIOJBHOTO
TPEYrOJIbHUKA, MPOBEAEHHOW K TUINOTEHY3€. [Ipu3Hakum paBeHCTBA MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB. [TpAMOYTONbHBIN TPEyronbHUK ¢ yraoM B 30°.

HepaBeHcTBa B T€OMETPHM. HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopemMa 0 OONBIIEM yTJie U OOJbIICH CTOPOHE TPEYrojibHUKA. [lepneHauKymsp
Y HAKJIOHHAS.

["eomeTprueckoe MECTO TOUYEK. bUCCEKTprca yIiia U CEPEAMHHBIN MEPNEHUKYJIISP
K OTPE3KY KaK Fr€OMETPUUECKHE MECTA TOUCK.

OKpY>KHOCTb M KPYT, XOpJa U JUAMETP, UX CBOKMCTBA. B3aMMHOE PAaCOI0KECHHE
OKpy>)kHOCTH M mnpsmoi. KacarempHas W cekymass K OKPYXHOCTH. OKpPY>KHOCTb,
BIIMCAHHAs B YTOJ1. BrimcanHas U OnmcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronebHuku. [lapamienorpaMm, €ro MNpu3Haku W CBOMCTBA. YacTHBIE
CcJlly4yau napasiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBaApaT), UX MPU3HAKU U CBOMCTBRA.
Tpaneuus, paBHOOOKas Tpanenus, €€ CBONCTBA U NPU3HAKHU. [ IpsMOoyroabpHas Tpanemus.

Meron yasoenus meauansl. LientpansHas cummerpus. Teopema daseca v Teopema
O TPOMOPLUUOHAIBHBIX OTPE3Kax.

CpenHue TMHAM TPEYrONbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(puuueHt mnoaodus. I[lpusnakum noao0us
TPEYrobHUKOB. [IpuMeHeHre mono0us py PELICHUN MPAKTHYECKUX 3a1a4.

CpoiicTBa muomanei reoMerpuueckux ¢uryp. DopMynsl Uil [JIOMIAAH
TPEYrojibHUKa, mapamienorpamma, pomOa u Tpaneuuud. OTHOLIEHUE IUIOIIAACH
noI00HBIX (PuUryp.

Beruncnenue mmonianeii TpeyroabHUKOB W MHOTOYTOJIBHUKOB HA  KJIETYATOM
oymare.
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Teopema Iludaropa. Ilpumenenune teopembl Iludaropa mnpu pemeHUM
NPaKTHYECKUX 33au.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrjia MOpsMOYTOJbHOTO TPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpPUrOHOMETpUYECKHE (DYHKLUHU YTIIOB
B 30°, 45° u 60°.

BriucanHbie W LIEHTPAJbHBIE YIIIbL, YIOJ MEKIY KacaTeabHOM M XOpHOW. YIIibl
MEXKIY XOpAaMH M CEKYLIMMHU. BrircaHHbIe U OMMCAHHBIE YETHIPEXYTOJILHUKH. B3anMHOe
pacroyiokeHue ABYX OKpyxHocteil. Kacanue okpyxHocteil. OOlme KacarelbHbIE K

JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TanreHc yrios ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOKAECTBO. POPMYJIBI IPUBEICHUS.

Pemienue TpeyronbHUKOB. TeopeMa KOCMHYCOB M TE€OpEMa CUHYCOB. Pelienue
NPAKTUYECKUX 33124 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue noaodus. [lomodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O MPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUM OTPE3KOB
CEKYILMX, TEOPEMA O KBapare KacarejabHOM.

Bekrop, mmHa (MOAYNb) BEKTOPA, COHANPABICHHBIE BEKTOPBI, TPOTUBOMOIOKHO
HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALUU
HaJ BEKTOpamMu. PasznokeHue BEKTOpa IO JABYM HEKOJJIMHEAPHBIM BEKTOPaM.
Koopmunarel  Bekropa.  CKalsspHOE  MPOU3BENECHUE  BEKTOPOB,  IPUMEHEHHE
JUISL HAXO0XKJIEHU S JUIMH U YIJIOB.

JleKkapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPAMON M OKPYKHOCTH
B KOOpAMHATAX, MEPECCUYCHUE OKPYKHOCTEH M MPAMBIX. METOA KOOpPAMHAT U €ro
IPAMEHEHUE.

[IpaBUJIbHBIE MHOTOYTOJIBHUKH. [[[TMHA OKPY>KHOCTH. | pajycHas u paJuaHHas Mepa
yIJ1a, BBIYACIICHUE JUIMH AYT OKPY>KHOCTEH. [ nomanes kpyra, cekTopa, CErMeHTa.

JIBIDKEHMST TUIOCKOCTM M BHYTPEHHUE CHUMMETpUHM (QUryp (3JI€MEHTapHBIC
npencrasyienus ). [lapannensuelit nepeHoc. [ToBopoT.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOy4deHus B 7 Kjacce:

Pacno3HaBaTh M3y4YEHHBIE T'€OMETPUYECKUE (DUTYPBL, OMPEIENATh MX B3aUMHOE
pacnoioKeHue, u300pakare TE€OMETPHUYECKUE (PUTYpBI, BBINOJHATH  YEPTEKHU
N0 YCIOBHIO 337a4u. M3MepsTh JMHEHHbIE M YITIOBbIE BENWMYMHBL. Pemars 3amauu
Ha BBIYMCIICHUE IJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenarb TpyOyr0 OLEHKY JIMHEHHBIX W YITIOBBIX BEJTMYMH MPEIMETOB B PEATbHOI
KU3HHM, Pa3MEPOB MPUPOAHBIX O0OBEKTOB. Pasznuuare pa3Mepsl 3TUX OOBEKTOB
10 TOPSIAKY BETUYHHBL.

70



®denepanbHas pabouas mporpamma | Marematnka. 5—9 kinaccel (0a30BbIH YPOBEHbD)

CTpOUTH YEPTEIKU K TEOMETPUUECKUM 331a4aM.

[Tonb30BaTbCs NMPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYT OJIBHUKOB TPH PEILICHUY 3a/1a4.

[IpoBOIUTE JIOTUYECKHE PACCYKIACHUS C MCIOIB30BAHUEM TIE€OMETPUUECKUX
TEOPEM.

[Tonb3oBarbCs  MpU3HAKAMH  PAaBEHCTBA  NPSAMOYIOJIBHBIX — TPEYrOJIbBHUKOB,
CBOMCTBOM MEIWAHbI, MPOBEAEHHON K T'MIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYrOJbHUKA,
B PELLIECHUN FCOMETPUUYECKUX 3a1a4.

Onpeaenste MapajuieIbHOCTh MPSAMBIX C MOMOILIBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMM cekyuas. Onpenenars NapauieNbHOCTh MPSAMBIX € MOMOLIBIO PaBEHCTBA
PacCTOAHUM OT TOYEK OJHON MPSAMON 10 TOYEK APYTONA MPSAMOIA.

Pemare 3agauun Ha knetuaToii Oymare.

[IpOBOIUTH BBIUMCIICHUS W HAXOJIUTh YHMCIOBbIE M OYKBEHHBIC 3HAYCHUS YIJIOB
B TEOMETPUYECKUX 3aJauax C HCIOJIB30BAHUEM CYMMBI VIJIOB TPEYIOJIBHUKOB U
MHOTIOYTOJIBHAKOB, ~CBOMCTB  yIJIOB, OOpa30BaHHBIX MPH TEPECEYECHUU  JIBYX
NapaJuIeNIbHBIX MPSAMBIX CEKYIIEH. Pelars NpakTHYecKue 3a1a4i Ha HaX0XKACHHUE YIITIOB.

Brnagete NOHATHEM TIE€OMETPUYECKOr0 MeECTa TOYEK. YMETh OMIPEAEIATh
OMCCEKTPUCY yria v CEpPEAMHHBINA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKIE MECTA
TOYEK.

DopMyIMpoOBaTh ONPENEIIEHUsS OKPYKHOCTHM M Kpyra, XOpAbl W JMaMeTpa
OKPY’>KHOCTH, TIOJIb30BATbCsl MX CBOWCTBAMHU. YMETb MPUMEHATH JTU CBOMCTBA
IIPU PELICHUH 3a1a4.

Briagetes NoHATHEM ONMCAHHON OKOJIO TPEYTOJIbBHUKA OKPY)KHOCTH, YMETH HAXOAUTH
e¢ ueHtp. I[lomp3oBarbecs (pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHHUKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC MEPIEHIUKYIISPEI K CTOPOHAM
TPEYroJIbHAKA NEPECEKAIOTCS B OAHON TOUYKE.

Brnagete DNOHATHEM KacarelnbHOW K OKPY)KHOCTH, IIOJIb30BATBCA TEOPEMOM
0 NEPIEHAUKYJIIPHOCTH KAaCcaTEIbHON U paauyca, NPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonb3oBaTbCsd MPOCTEHIIMMHA NEOMETPUYECKUMU HEPABEHCTBAMU, MOHUMATh HX
IIPAKTHYECKUA CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE ITOCTPOCHUS C MOMOLIBIO LUPKYIS W
JINHEWKH.

[TpenMeTHbIE pe3yJIbTAaThl OCBOEHHUS TPOrpaMMbl y4eOHOTrO Kypca K KOHILY
oOyueHus B 8 Kiacce:

Pacrno3HaBaTh OCHOBHBIE BH/Ibl YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, MOJb30BATHCS
MX CBOMCTBAMM IPU PEIICHUH T'€OMETPUUECKUX 3a/1aY.

[TpuMeHSATh CBOWMCTBA TOUKM MEPECEUEHHs] MEIMAH TPEYrojbHHUKA (ILIEHTpa Macc)
B PELLECHUY 3a/1a4.

Bnaneth moHATHEM CpeqHEH JMHUU TPEYrojbHUKA M TPAINCIMH, NPUMEHSTh MX
CBOMCTBA MpU pEIICHUM TeoMeTpuuYeckux 3ajad. llomb3oBarbes Teopemoit daseca
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U TEOPEMOH O TMPOMOPUMOHAIBHBIX OTPE3KaX, NPUMEHATh WX ISl PELICHUS
MPAKTUYECKUX 33424,

[TpyuMeHITh TPU3HAKK TOA00Us TPEYrOJbHUKOB B PEIICHHMH T€OMETPUUYECKHUX
3a/1ad.

[Tonb3oBarbest  Teopemoi  Iludaropa nans  pemieHUss TEOMETPUYECKUX U
NpaKkTU4YeCKUX 3a1ad. CTpPOMTh MareMaTHYeCKyH) MOJIENb B MPAKTHUYECKUX 3amayax,
CaMOCTOSITEIBHO JENIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITMHBI.

Bnaaeth moHATHSMYU CMHYCA, KOCUHYCA U TAHTE€HCA OCTPOro yrila MpsiMOyrOJIbHOTO
TPEeYrojbHUKA. [1071630BaTHCSI STUMU MOHITHIMHU JUTSl PEIICHUS MPAKTHUECKUX 3aa4.

Boruncnare  (pa3nmyHbIMA - cioco0amu) TUIONIAAb TPEYrojbHUKA W IUIOLIAIU
MHOTOYTOJIbHBIX (PUTYp (MONB3YsCh, TA€ HEOOXOMUMO, KaIbKYJATOPOM). [IpUMEHSTH
NOJTYYEHHBIC YMEHHUS B MPAKTUUECKUX 3aa4ax.

Brnageth NOHATUSMU BOMCAHHOTO W LIEHTPAIBLHOTO YIJIA, UCMOb30BAaTh TEOPEMBI
O BIIMCAHHBIX yIJaX, yIylax MEKAY XOpAaMu (CEKYLUIUMU) U YIJIe MEKIY KacaTeibHON 1
XOPJI0# MPU PEUIEHUH FEOMETPUUECKUX 3a4a4.

Brnagerb TOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOWCTBA
OMUCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUH 3a1a4.

[TpUMEHSTH MOTYYECHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJIENH
JUIS  33Ja4  PEaIbHOM JKM3HM W MPOBOJUTH COOTBETCTBYIOLIUE BBIYUCIICHUS
C TPUMEHEHHWEM TOAOOHMS M TPUTOHOMETPUM (TOJB3YSICh, TIA€ HEOOXOIUMO,
KaJIbKYJIITOPOM ).

[TpenMeTHbIE pe3ysIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPHIX YIJIOB, HAXOAWTH C MX MOMOIIBIO
Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJbHOTO TPEYrONbHUKA («PEHICHHUE MPSIMOYTOIbHBIX
TPEYroJAbHUKOBY). Haxoauts (C TOMOIIBIO  KaJbKyJsTOpa) JJIUHBI W YIJIBI
JUIsl HeTAONMYHBIX 3HAYCHUH.

[Tonb3oBarbess (opMyIaMU TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECCKUM
TOXIECTBOM  JJISl  HAXOXKAEHHWsSI COOTHOLICHWH MEXAy TPUTOHOMETPUUYECKUMHU
BEJTMUMHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JJIi HAXOXKACHMS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIBHUKOBY), TPUMEHSTh UX MPU PEHICHUU
reOMETPUYECKHX 3a/1a4.

Bnanets moHsTHsAMH TpeoOpa3oBaHUsl MOAOOUS, COOTBETCTBEHHBIX AJIEMEHTOB
no00HbIX (puryp. IMosb3oBarbes CBOWCTBAMU MOAOOUS TPOM3BOJIBHBIX (UTYP, YMETh
BBIYUCIISATH JJTUHBI U HAXOAUTD YIJIbl Y TOJ00HBIX Uryp. [TpuMeHsTh CBOMCTBA MO00US
B MPAaKTUYECKUX 3aJadax. YMETh MPUBOAMTHL MPUMEPHl MOMOOHBIX  (UTYP
B OKPY’KaroIleM MHpE.

[Tonb30BaTbess TEOpeMaMu O TPOM3BEICHUM OTPE3KOB XOPHA, O TMPOU3BEICHHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30Barbcsi BEKTOPAMH, MOHUMATh UX TE€OMETPHUECKUI M (PU3NUYECKUIA CMBICI,
OPUMEHATh WX B PEIICHUM TEOMETPUUYECKMX W (u3nueckux 3anad. [lpuMeHsaTs
CKQJIIPHOE MPOU3BEACHUE BEKTOPOB JUISL HAXOXKIACHUS JUIMH U YTJIOB.

[lonb30BaTbcss METOJOM KOOPAMHAT HA MJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH
rEOMETPUUYECKUX U MPAKTUUECKUX 33/1a4.

Bnanets NOHATUAMU MPaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JUTAHBI
JIYTA OKPY>KHOCTH M PAJMAaHHON MEPBI YT, YMETh BBIYMCIATH IUIOLIAAb Kpyra M €ro
yacteil. [IpuMeHsITh MOMyYeHHbIE YMEHUS B TPAKTUYECKHUX 3a/1a4aX.

HaxonuTe ocH (MM LEHTPBI) CAMMETPUH (PUTYP, TPUMEHSTH JBH>KEHUS MJIOCKOCTH
B IIPOCTEHIINX CITyYasX.

[IpUMEHSATE MOTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUUECKUE MOJCITH
JUIL 33724 PeajbHOM JKU3HU W TPOBOAMTH COOTBETCTBYIOIIUE  BBIYMCICHUS
C MPUMEHEHUEM TOA00MST W TPUTOHOMETPUYECKMX (PYHKIMHA (MOMB3ysCh, TE
HEOOXOAUMO, KaTbKYJISITOPOM ).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Haumenosanue pasaena  |[KomuuecTso OcHoBHOE OCHOBHBIE BUJIbI ACATEIBHOCTH 00YYaIOINXCs
(TeMbl) Kypca 4acoB COJEpKAHKE
[ [pocreitmme 14 [Ipocreimme DopMyJTHPOBATH OCHOBHBIE TIOHATHUS U ONPEACTICHUS.
reOMETPHUECKIE (PUTYPBI U rEOMETPUYECKUE Pacno3HaBaTh N3yueHHBIE T€OMETPUUECKUE (PUTYPBI,
ux cBoricTBa. Mi3mepenue OOBEKTHI. onpeaeasiTh UX B3aUMHOE PAaClOJIOKEHUE, BHIOIHATD
rEOMETPUYECKUX BEJIMYHH MHOroyroJibHuK, YEPTEK MO YCIOBHIO 3a0aYH.
JIOMaHasl. IIpoBoauTh NpOCTEHIINE MOCTPOCHUS C TOMOLIBIO LIUPKYJIS
CMexHBIE U Y JINHENKHU.
BEPTUKAJIHBIC YIJIBL. HN3mepsaATs IMHEHHBIE U YIVIOBBIE BETUYUHBI TECOMETPUUYECKHAX
Pabora Y TPAKTHYECKUX OOBEKTOB.
C MPOCTEUILIMMH OnpenessiTh «Ha r71a3» pa3Mepbl pealIbHbIX OOBEKTOB,
YEPTEKAMMU. NPOBOAUTH IPyOYIO0 OLEHKY X Pa3MEPOB.
HMsmepenne nuHeitnpix | Pemars 3a1a4v Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
Y YIJIOBBIX BEJIMYMH, VIJIOB.
BBIYMCIIEHUE OTPE3KOB | Pemars 3a1a4u Ha B3aMMHOE PaclONIOKEHHE
U YTJI0B rEOMETPUYECKUX PUTYP.
IIpoBoauth K1acCHPUKALUIO YIIIOB, BBIYHCIATH
JIMHEAHBIEC U YIJIOBBIE BEJIMYMHBI, POBOAUTH
HEOOXOAMMBIE T0KA3ATEIbHBIE PACCYKICHUS.
3HAKOMUTBCH € HCTOPHEH PA3BUTUS TEOMETPUHI
TpeyroapHuKu 22 [ToHsiTME O paBHBIX Pacno3znaBarh mapel paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX

TPEYTOJbHUKAX U

YyepTekax (¢ yKa3aHUEM MPU3HAKOB).
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NEPBUYHBIC
MPEICTABIICHUS

O PaBHBIX (UTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJIbHAKOB.
IIpn3Haku paBeHCTBA
IPSIMOYTOJIbHBIX
TPEYrOJIbHAKOB.
CBOMCTBO MEUaHBI
IPSIMOYTOJIBHOT O
TPEYrOJIbHUKA,
MPOBEAEHHOMN

K TUTIOTEHY3E.
PaBHoO€e1peHHBIE 1
PaBHOCTOPOHHHE
TPEYTONIbHUKH.
IIpn3Haku u cBoiicTBa
PaBHOOEIPEHHOT O
TPEYrOJIbHUKA.
Hepasencrea

B T€OMETPHUH.

I IpAMOYTOJIbHBIIA
TPEYTOJIbHUK C YTJIOM
B 30°

BoiBoauTh clieCTBUS (PABEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.
DOopMyJHPOBATH ONPEACICHUS: OCTPOYTOIBHOTO,
TYMOYTOJILHOTO, MPSIMOYT OJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEMAaHbl TPEYTOIbHUKA, CEPEIMHHOIO MEPIEHANKYISIpa
OTpPEe3Ka; MEPUMETPa TPEYrOJIbHUKA.

@opmyIpoOBaTh CBOWCTBA U IPU3HAKU PaBHOOEIPEHHOT O
TPEYroJibHUKA.

CTpouThb YepTEXH, pelaTh 3a4a4H C MOMOILBIO
HAXO0’KACHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsiTh TPU3HAKKA PABEHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 331a4ax.

Hcnonb3oBaTh U POBBIE PECYPCH AJISI HCCAEA0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCH C HCTOPHEI PA3BUTHUSI TEOMETPUHN
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[ lapamiesibHbIE NPSIMBIE, 14 [MapannenbHble DopMyTHPOBATH NOHATHE MMAPAIIICIIBHBIX TPSIMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA NPSAMBIC, KX CBOMCTBA. | HAXOAHUTH MPAKTUUYECKUE TPUMEPBI.
Hakpecr nexaruue, M3yuatp cBOMCTBA yIIIOB, 00Pa30BAHHBIX MTPH MEPECCUCHUN
COOTBETCTBEHHBIE U NaPAJJICNIbHBIX MPSAMBIX CeKyleh. IIpoBoanTh
OJHOCTOPOHHME YIUIBI, | JAOKA3aTeNbCTBA MAPALICTBHOCTH ABYX MPAMBIX C IIOMOILBIO
0Opa3oBaHHbIC YIJIOB, 0OPa30BAHHBIX MIPU MEPECEUEHUN ITUX MPSAMBIX
IIpU MIEPECCUYCHUN TPETHEN IIPAMOH.
[apaJyIeNIbHbIX Bpraucasite CyMMY YITIOB TPEYTOJIbHUKA A MHOIOYTOJIbHUKA.
OPSMBIX CEKYIIEH ). Haxonuthb yncnoBbie 1 OYKBEHHbIC 3HAYCHUS YTIIOB
IIpu3Hak B NFEOMETPUYECKUX 3a/1a4ax ¢ UCIIOJIIb30BAHUEM TEOPEM
[apalIeIbHOCTH 0 CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPAMBIX YEPE3 3HAKOMHUTBCH € HCTOPHEH PAa3BUTUSA TEOMETPUHI
PaBEHCTBO PACCTOSAHUIMN
OT TOYEK OJHOH
IPAMOi O BTOPOH
MIPAMOiA.
Cymma yrioB
TPEYTOJIbHUKA.
BHeuinue yribl
TPEYrOJIbHUKA
OKpY>KHOCTB U KPYT. 14 OKpY>XHOCTB, X0pAau | DopMyaHPOBATH ONPeaesIeHHs1. OKPYKHOCTH, XOPIBL,
['comeTprueckue JMAMETP UX CBOMCTBA. | AMAMETPA U KacaTeJIbHON K OKPY>KHOCTH. M3yyars nx
[TOCTPOEHHUS KacarenbHas CBOWMCTBA, NPU3HAKU, CTPOUTH YEPTENKH.
K OKPY>KHOCTH. HccaenoBarp, B TOM 4KCIIE HCMOJAB3YS UG POBLIE
OKpY>KHOCT®, pecypebl: OKPY>KHOCTb, BIIMCAHHYIO B YTOJI, LEHTP

BIIMCaHHaA B YI'OJIL.

OKPY>KHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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Ilonsatue o I'MT,
MPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEPEANHHBIN
[IEPIIEH IUKYJIAP
KaK T€OMETPHYECKHE
MeCTa TOYEK.
OKpY>KHOCTB,
OIMCAHHAs OKOJIO
TPEYrOJIbHUKA.
OKpY>KHOCTB,
BIIMCAaHHAs

B TPEYT OJIbHHUK.
IIpocreiinme
3a1a4uu

Ha IIOCTPOCHHE

KacaTeJIbHbIX.
HUcnons3oBars meroa ' MT s nokasarenscTsa TeOpemM

0 IEPECCYCHUU OUCCEKTPUC YTIIOB TPEYTOIbHUKA U
CEPEIMHHBIX MTEPIIEHIMKYJIIPOB K CTOPOHAM TPEYrOJIbHUKA
¢ nomouiso I MT.

Osgi1ageBaTb NOHATHSIMH BIIMCAHHOW U ONMCAHHOM
OKPY>KHOCTEN TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI OTHX
OKPY>KHOCTEH.

Pemrars OCHOBHBIE 321241 HA OCTPOEHHUE: YIJIa, PABHOIO
JAHHOMY, CEPEAUHHOTO IIEPIEHINKYIIAPa JaHHOIO OTPE3Ka;
HPAMOi, IPOXOAAILIEN YEPE3 JaHHYIO TOUKY U
NEPIEHUKYJIIPHON JAHHOMN MPAMOii; OMCCEKTPUCHI TAHHOTO
yIJ1a; TPEYTOJILHUKOB

10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMHUTBCH ¢ HCTOPHEH PAa3BUTUS TEOMETPUI

[ToBTOpEHUE, 0000IIICHHE 4 [ToBTOpEHUE 1 Pewmiars 3a1a4u Ha OBTOPEHUE, WILTHOCTPUPYIOLLIUE CBSI3H
3HAHW U 0000IIEHNE OCHOBHBIX | MEXKAY Pa3IMYHbIMU YacTsIMU Kypca
MOHIATHUHN U METOZ0OB
Kypca 7 kiacca
OBILEE KOJIMYECTBO 68
YJACOB T10 TTPOI PAMME
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8 KUIIACC
Haummenosanue pasaena | Konuuectso OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOIMXCs
(TeMbl) Kypca 4acoB COJICP’)KAHUE

YeThIpEXYT ONIbHU KA 12 [Mapannenorpamm, ero | M300pamaTs 1 HAXOAMTH HA YEPTEKAX
IIPU3HAKK U CBOMCTBA. | YETHIPEXYIOJILHUKU PA3HBIX BUJIOB U UX BJIEMEHTBHI.
YacTtHble ciiydan DopMyTHPOBATH ONPEJeJIeHHs: apajieorpaMma,
[apauiesIorpaMMoB npsIMOYTrOJIbHUKA, poMOa, KBaapara, Tpaneuu, paBHOOOKOH
(MPSIMOYTOJIbHHK, Tpanenuu, IpPsIMOYroabHON TPareuy.
pomMO, KBaapar), ux JloKa3bIBaTh U HCIOIB30BATH NIPH PELICHUH 32124
IIPU3HAKK U CBOMCTBA. | INPU3HAKK W CBOMCTBA: NapajuiesiorpaMma,
Tpaneuust. NPSAMOYTOJIbHUKA, poMOa, KBaJapara, Tpaneuuu, paBHOOOKOH
PaBHOOOKas 1 Tpaneuu, IpPsIMOYrOJIbHON TPareLuu.
NPSIMOYTOIbHAS IIpumMeHsaATHL MeTOX YABOCHUS MEIMAaHbI TPEYTOJIbHUKA.
TPareLuy. Hcnoab3oBars LU(POBBIE PECYPCHI ISl HCCIET0OBAHUS
Meroa ynBoeHHs CBOMCTB M3y4aeMbIX (pUryp.
MEIUAHBI. 3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS T€OMETPUN
LlenTpaneHas
CUMMETPUS

Teopema Daiieca u Teopema 15 Teopema Daiieca n IIpoBOAUTEH MOCTPOEHHUS C IOMOILUBIO [IUPKYJISA U TMHENKH

0 MPOMOPIIUOHATIEHBIX
OTpe3Kax, MOJA00HBIC
TPEYTOJIbHUKH

TeopeMa

0 MPOMOPIIUOHATEHBIX
OTpPE3Kax.

Cpenusst TuHUS
TPEYrOJIbHUKA.

C UCIOJIb30BaHKEe TeOpeMEBl dDasieca U TEOPEMBI

O IPOMOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
[IPONIOPLUOHAIILHEIN OTPE3OK.

IIpoBOoaHTE 10KA3aTENBCTBO TOTO, YTO MEAUAHEI
TPEYroJIbHUKA ITEPECEKAOTCS B OJHOM TOUYKE, 1 HAXOAHUTH
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Tpaneuus, €€ cpeanss
JIVHUSL.
[IponiopuroHaIbHBIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYroJibHUKU. Tpu
IpU3HAKa moaoous
TPEYrOJIbHUKOB.
IIpumenenune
Mog00us

IIPU PELICHUN
MIPAKTUYECKUX 3a1a4

CBSI3b C IIEHTPOM MAacC, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEMAHBI JCTATCS TOUKOM MX MEPECCUCHUS.

Haxonutpb nog00HbIC TPEYTOJILHUKN HA TOTOBBIX YEPTEIKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MTPU3HAKOB MO00US.
PemaTp 3a1a4u Ha NOJOOHBIE TPEYTOJILHUKU C TOMOLIBIO
CaMOCTOSITENTEHOTO TIOCTPOEHUSI UEPTEKEN M HAXOXKICHHUSI
NOJOOHBIX TPEYT OJIbHUKOB.

IIpoBoauTh 10KA3aTEIBLCTBA C UCIOIB30BAHUEM
IPU3HAKOB MMOA00MS.

JloKa3bIBATH TPU MPU3HAKA MOA00OMS TPEYTOJIbHUKOB.
IIpuMeHsiTh MONYYEHHBIE 3HAHUS TPU PELLICHUN
reOMETPUYUECKUX U MPAKTHUYECKUX 3a]1a4.

3HAKOMHTLCS ¢ HCTOPHEI PA3BUTHS TEOMETPUHN

[ Inomans. Haxoxxnenue
[JTOIIAIEN TPEYTOJIBHUKOB
1 MHOTOYTOJIbHBIX (PUTYP.

[ Itomanm nogoOHbIX GUryp

14

CpoiicTBa miomaacu
FCOMETPUUECKUX
duryp.

DopMyIIbl

JUTS TUTOIIAAA
TPEYroJIbHUKA,
napasuieiorpaMma,
Tpareuuu.
Brruucnenue
IUIOLLAJICH CIIOKHBIX

buryp.

OguageBaTb NEPBUYHBIMH NMPeEACTABICHUSIMHU 00 00IIEH
TEOPUH TUIOWAAN (MEPBI), (POPMYJIHPOBATH CBOICTBA
TIJIOLIAIM, BBISICHSTH WX HATJISIAHBIA CMBICIT.

BeiBoauTh (OopMyJIbI MIOMIAANA MAPATIIETOr pPAMMa,
TPEYTONbHUKA, TPANeMK U3 (GOPMYJIBI TUTOIIA A
NPsIMOYTOJIbHUKA (KBaapara).

BeiBoauTh (opMyJIbI MIOLIAANA BEITYKJIOTO
YETBIPEXYTOJbHUKA YEPE3 AUArOHAIA U YTOJ1 MEKY HUMH.
Haxoaure mnomaan Guryp, n300pakEHHBIX HA KJIETYATON
Oymare, HCIOJIb30BaTh Pa30MECHUE (PUTYPBI HA YaCTH U
JNOCTPauBaHUE.
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[Tnomanu guryp

Ha KJieT4aroi Oymare.
[Tmomany momoOHBIX
uryp.

3agaun

C IPAKTUYECKUM
COJICPIKAHUEM.
Pemenue 3amau

C MOMOILBIO METOIA
BCIIOMOTIaTeJIbHOM
IJIOIIAaN

Pa30upars npuMepbl KCNOIb30BaHUS BCIOMOTaTeIbHOM
MJIOLIAAM JIJIsl PEIICHUS TEOMETPUUYECKUX 3a/1a4.

HaxoauTs miomaay nogo0HbIX GUTyp.

BbraucsiTh IOMAAM pa3IMuyHbIX MHOTOYTOJIBHBIX (DPUTYP.
Pewatsh 3a1a4u Ha MIIOMIAAb ¢ TPAKTUYECKAM
COAEPIKAHUEM

Teopema [Iudaropa u
Hayvaia TPUTOHOMETPUU

10

Teopema [Tugaropa, n
€€ IPUMCHCHHUE.
Onpenenenne
TPUTOHOMETPUUYECKIX
(yHKLMIA OCTPOro
yria npsiMoyroJbHOIO
TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOLICHHS

B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOKIECTBO

JoxkasbiBaTh TcOpeMy [Ingdaropa, ncnonb3zoBars ¢

B [IPAKTAYECKUX BBIYUCIIEHUSX.

DopMyTHPOBATH ONPEACIICHUS] TPUTOHOMETPUUYECKUX
(PYHKLIMIA OCTPOro yriia, mpoBepsATh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLLICHUS

B IIPAMOYTOJIbHOM TPEYTOJIbHUKE.

HccenenoBars COOTHOLIEHUS MEXKIY CTOPOHAMU B
MPAMOYTOJIBHBIX TPEYT OJIBHUKAX C yraaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBars GOpMYIBI IPUBEICHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO AJII HAXOXKACHUS
COOTHOLIEHUIA MEXKIY TPUTOHOMETPUUECCKUMH (PYHKIASIMHU
Pa3NAYHBIX OCTPBIX YIJIOB.

IIpumMeHsaTH MOyYEHHBIEC 3HAHKUS U YMEHHUS IPU PELLICHUN
MPAKTUYECKHX 3aa4.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTHS T€OMETPUHI

80



®denepanpHas pabodas nmporpamma | Marematuka. 5—9 knaccel (0a30BbIi yPOBEHD)

YTIBI B OKPYKHOCTH.
BriicaHHbBIC U ONMCAHHBIC
YETBIPEXYT OJIbHUKH.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPY>KHOCTEN

13

BnucanHbie n
LECHTPATIbHBIC YTJIbI,
YIOJI MEXAY
KacaTeJIbHOU U
XOPIOWH.

YTIbl MEXKIY
XOopaamMu 1
CEKYILUMHU.
Bnucanneie n
ONKCAHHBIC
YETBIPEXYTOJIbHUKM,
UX TIPU3HAKHU U
CBOMCTBA.
IIpumenenue aTux
CBOMCTB

MPU PELICHUN
FEOMETPUYECKUX
3a/1a4.

Bzanmuoe
PacnonoKeHUe IBYX
OKPYKHOCTEH, 0011He
KacaTeIIbHEBIC,
Kacanue
OKPY)KHOCTEN

@OopMyJIHPOBATH OCHOBHBIE ONTPEICIICHUS, CBI3AHHBIE

C yIJlaMu B Kpyre (BIUCAHHBINA yroJI, HEHTPAIbHBIN yrod).
HaxoauTtp BNUCAHHBIE YIIIbI, OMAPAOLIMECS HA OHY AYTY,
BBIMHCSITH YTJIbI C TOMOIIBIO TEOPEMBI O BIMCAHHBIX
yIraax, TEOPEMbI O BIMCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBHOM YIJIE.

HccaenoBarp, B TOM YUCIE ¢ TOMOIIBIO HU(PPOBBIX
PECYPCOB, BIMCAHHBIE U ONTUCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOJMTH UX CBOICTBA U MPU3HAKH.

Hcnonb30BaTh 5TU CBOKWCTBA U IPU3HAKH MPU PELICHUU
3aja4
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[ToBTOpEHUE, 0000IICHHE 4 [ToBTOpEHUE Pemarp 327241 Ha MOBTOPEHUE, WJLUTFOCTPUPYIOLIUE CBS3H
3HAHUI OCHOBHBIX MOHATUNA U | MEKIY pa3IMYHbIMUA YaCTAMHM Kypca
METOJIOB KypcoB 7 U 8
KJIaccoB, 00001IeHIe
3HAHU A
OBIIEE KOJIMYECTBO 68
UACOB I10 ITPOI'PAMME
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9 KJIIACC
Haummenosanue pasaena | Komauectso OcHoBHOE OCHOBHBIE BUJIBI ACATEIBHOCTH 00YYaIOIINXCs
(TeMBbI) Kypca 4acoB COJICPKAHUE

Tpuronomerpus. Teopembl 16 Onpenencuue DopMyIHPOBATH ONPEIETEeHUs] TPUTOHOMETPAUECKUX

KOCUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (PYHKIMH TYNBIX U MPSAMBIX YIJIOB.

PelieHne TpeyroJibHUKOB ¢yskIuit yrinos ot 0° | BBIBOZHTH TCOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyiel (C panuycoM ONMUCAHHOW OKPYKHOCTH ).
[IPUBEICHHS. BeiBoauts ¢opmMyJibl AJIs1 BBIYUCICHHS IU10IHALEH
TeopeMa KOCHHYCOB, C HCMOJIB30BAHUHEM TCOPEM TPUTOHOMETPHHU (d)opMyna
TEOpEMAa CUHYCOB. mjomann TpeyrojibHUuKa 4€pe3 ABC CTOPOHLI U YI'OJI MCXKAY
Perienue HUAMH, (POpMYyIIa MITOMIAINA YETHIPEXYTOJBHUKA YEPE3 €r0
TPEYTOJIEHAKOB. JUArOHAIM U YTOJI MEXITY HUMHU ).
ITpakTHYECKOE Pemiates TpeyrojibHUKU.
IPUMEHEHNE Pematb npakTuiecKue 3a0a4u, CBOASIIIMECS
JIOKa3aHHBIX TEOPEM K HAXOXKJACHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYT OJIbHUAKA

[ [peoOpazoBanue noao0usl. 10 [TonsiTue OcBauBarb noHsiTHE TPEOOPA30BAHUS TOTOOUSI.

MeTtpuueckue
COOTHOLLIEHUS
B OKPY>KHOCTH

0 mpeoOpa3oBaHuU
OI00MS.
COOTBETCTBEHHBIC
SJIEMEHTHI TOOOHBIX
duryp.

Teopema

O TIPOM3BEICHUHT
OTPE3KOB XOP/I,
TeopeMa

HccnenoBarb OTHOLICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npu TpeoOpa3oBaHUM MO00USI.

Haxoaures npriMepbl mogo0Hs B OKPY>KaroLIEH
JICUCTBUTEJIBHOCTH.

BbIBOAUTH METPUUYECKUE COOTHOLLEHUS MEXY OTPE3KAMHU
XOPJ, CEKYILIMX A KACATEJIbHbIX C UCITOJIb30BAHUEM
BIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOJbHUKOB,

PemiaTs reoMeTpuUECKUEC 3a1a44 U 3a1a44 U3 PEATTbHOM
KU3HU C UCTOJIb30BAHUEM MOJOOHBIX TPEYTOJIBHUKOB
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O MPOU3BENECHUH
OTPE3KOB CEKYIIIMX,
TeOpeEMa O KBaApare
KaCaTeIbHOM.
[Ipumenenue

B PELICHUU
FEOMETPUUECKUX
3a1a4

BekTops!

12

Ornpenenenue
BEKTOPOB, CIIOXKEHUE
Y BBIYUTAHKE
BEKTOPOB,
YMHO>KCHUE BEKTOPA
HA YKCIIO.
DOuU3nYECKuii 1
TCOMETPUICCKUN
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
0 IByM
HEKOJUTMHEAPHBIM
BEKTOPAM.
Koopauuaret
BEKTOpA.

CkansipHoe
MTPOU3BEICHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HANPABICHHBIE OTPE3KH,
HCCIeI0BATH TCOMETPUUECKUN (TEPEMELICHKE) U
(u3nyeckuii (cruaa) CMbICIBI BEKTOPOB.

3HaTh onpeneseHust CYMMBbI M PA3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOPA HA YUCIIO, HCCIE10BATh
TeOMETPUUECKUI U PU3NUECKUI CMBICIBI 3THX OMEPALUN.
Pemare reoMeTpuyeCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PacknagpiBaTh BEKTOP MO ABYM HEKOJTUHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKansipHOE TPOU3BEACHUE BEKTOPOB,
BBIBOAUTH €0 OCHOBHBIE CBOMCTBA.

BbruncasTs CyMMy, pa3HOCTh M CKAJIPHOE TPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX.

IIpumMeHATH CKanIpHOE MPOU3BEACHUE ISl HAXOXKICHHS
JUIAH ¥ YTJIOB
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MPUMEHEHUE
JUTSL HAXOXKAEHHU S
JUIVH ¥ YIJIOB.
Pemenue 3anau

C IIOMOLIBEO BEKTOPOB.
I IpumeHeHne BEKTOPOB
JUTSL PELLICHUS 3a/1a4
duzuku

JlekapTOBBI KOOPANHATHI
HAa [IOCKOCTU

JlekapToBbI
KOOPAMHATHI TOYEK
HAa IIJIOCKOCTH.
YpaBHEHHE TIPAMOIA.
YpaBHEHUE
OKPY>KHOCTH.
KoopauHatsl TOUeK
[epeceYeHu s
OKPY>KHOCTH H
IIPSIMOA.

Merox koopauHar
IIPU PELICHUN
FEOMETPUYECKUX
3a/1a4, MPaKTUYECKAX
3ama4

OcBauBarb NOHSITHE IPIMOYTOJIBHON CHCTEMBI
KOOPAMHAT, ACKAPTOBBIX KOOPAWHAT TOUYKH.

BeiBoauTH ypaBHEHUE NPAMOM U OKPYKHOCTH. BbIIesITh
NOJTHBINA KBApar Ui HAXOXKACHUSI LIEHTPpa U paauyca
OKPY>KHOCTH IO €€ YPaBHCHHUIO.

Pemars 3a1a4u Ha HAXOXKICHUE TOYEK NEPECCUCHHUS
NPSIMBIX U OKPY’KHOCTEH € MOMOLIBIO METOA KOOPAMHAT.
Hcnoab30BaTh CBOMCTBA YIVIOBOrO KO3(pPHUIIMEHTA TPIMOI
NPH PELICHUY 3a0a4, JAJIsl ONPEACTICHHSI PACIIOTIOXKEHHS
IPSAMOIA.

IIpuMeHs T KOOPAMHATHI IPY PEIIEHUH T€OMETPHYECKUAX U
NPAKTUYECKHX 3a7a4, AJI1 OCTPOEHUSI MaTEMAaTHYECKUAX
MOJIETICH peallbHbIX 3a7a4 («METO KOOPAUHATY ).
IHHoab30BaTbCs Uik TOCTPOCHUS U UCCIICIOBAHAN

M (PPOBBIMU PECYPCAMHU.

3HAKOMHUTBCS C HCTOPHUEI PA3BUTHS TEOMETPHH
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[ [paBUIIbHBIE
MHOTOYTOJIbBHUKH.
JIIMHA OKPY>KHOCTH U
[J10LAAb KPyra.
BeryuciieHue miomaneu

[IpaBusibHbBIE
MHOTOYTOJIbHUKH.
Yucno nt. JInuHa
OKPY>KHOCTH, IyTH
OKPYKHOCTH.
Panuannas mepa
yria.

[Inomane kpyra,
CEKTOpA, CErMeHTa

DopMyTHPOBATH ONPEACIICHUE TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTb UX 3JICMEHTHIL.
IHonb30BaTHCSI MOHATUEM [UTMHBI OKPYKHOCTH, BBEAEHHBIM
C IOMOUIBIO MPABUJIBHBIX MHOTOYT OJIBHUKOB, ONPEAe/IATh
YUCJIO T, AJIMHY IYTU A PaAMaHHYIO MEPY yrua.
IIpoBoauTh mepexon OT paiuaHHON MEPBI yria

K FPaAyCHOI U Ha00OpOT.

OnpenessaATh WIOWALL Kpyra.

BeiBoauts ¢popMyJibl (B rpaiyCHON U paAMaHHOR Mepe)
JUTSL JUTAH AyT, IIOMIAAEH CEKTOPOB U CErMEHTOB.
BoruncasTs mwiomany Guryp, BKIIFOYAOLIMX HJIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTs miomany B 3a1a4ax peanbHON )KU3HUA

J[BHOKEHUS TITTOCKOCTH

[loHsiTHE O ABUKCHUM
TUIOCKOCTH.
[MapannenbHbIi
MEPEHOC, MMOBOPOT
IIpumenenue

MPU PELICHUH 3314

Pa30upars npumepsl, HIUTFOCTPUPYIOLIUE MOHITHS
JBAYKECHHUSL.

DopMyTHPOBATH OIPEICIICHUS MAPaUIEIbEHOI0 IEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPUU. BBIBOAUTH X CBOWCTBA,
HAXOAHMTH HETIOABHIKHBIE TOUKH.

HaxoauTpb HEHTPBI U OCH CHMMETPHUI pocTERINX (PUryp.
IIpuMeHsITH apasuIeNIbHBIA IEPEHOC U CUMMETPHUIO IIPH
PEIIEHNN N'€OMETPUYECKHX 3a1a4 (pa3oupaTs MpUMEpBI).
Hcnonb3oBaTe 11 OCTPOSHUS W UCCIIEIOBAHUI

M (PpOBBIE PECYPCHI

[ToBTOpEHUE, 0000IICHHE,
cucTeEMaTu3anus 3HaHUU

IToBTOpEHUE
OCHOBHBIX MOHATHUIN U

OnepupoBatb NOHATHAMM: PUTypa, TOUKA, PsMAast, Yrod,
MHOTOYTOJIbHUK, PABHOOEIPEHHBII 1 pABHOCTOPOHHU I
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METO0B KYpCoB 7-9
KjaccoB, 00001meHne
Y CUCTEMATU3ALAS
3HAHHUM.
[Ipocreitmue
rEOMETPUYECKIE
(GUrypsl 1 ux
cBOcTBA. M3Mepenue
TrEOMETPUYECKUX
BEJIMYMH.
TpeyroJbHUKH.
[TapannensHbie 1
NEPIECHANKYJIIPHBIE
NPSIMBIE.
OKpY>KHOCTB U KPYT.
I'eomeTprueckue
MOCTPOCHUSL. Y TJIBI
B OKPY>KHOCTH.
Briicannele u
OIKCAHHBIE
OKPYKHOCTH
MHOTOYTOJIbBHAKOB.
[Ipsamas n
OKPYKHOCTb.
YeTbIpEXYTrOIBHUKH.
Bniucannsie

TPEYTONbHUKH, TPSIMOYTOJIbHBINA TPEYT OJIbHUK, MEIAAHA,
OMCCEKTpUCa U BBICOTA TPEYTOJIbHUKA, AapaliIesiorpamMm,
pPOMO, MPSIMOYTOJIBHUK, KBAApaT, TPANELHs; OKPY>KHOCT,
KacarelibHast, PABEHCTBO U mojaodue puryp,
TPEYrOJIbHUKOB; MAapaUICIbHOCTh U NEPIEHIMKYJIIPHOCTD
HPSMBIX, YTOJI MEXKAY NPIMBIMH, CHMMETPUSI OTHOCUTEIIBHO
TOYKH M MPSAMON; JUIMHA, PACCTOSHUE, BEJIMUMHA YIJIA,
IJI0IIAb, TIEPUMETD.

Hcnoab3oBars popmyabl: epuMeTpa U MJIOWAANA
MHOTOYT'OJIBHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN KPYTa,
00BEMA IPIMOYTOJIBHOTO MAPAJUIEIICIUIIEA.
OnepupoBaTh NOHATHAMM: PAMOYIOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP, HCHOJIb30BATH 3TU NOHATHUS JUIs
NPEJICTABJICHUS TAHHBIX M PEILICHUS 33144, B TOM YUCIIE

U3 IPYTUX YY4eOHBIX TPEAMETOB.

Pemars 3a1a4u Ha TOBTOPEHUE OCHOBHBIX MOHSTHIA,
WJUTIOCTPALIMEO CBSI3EH MEXKY Pa3IMYHBIMU YaCTIMH Kypca.
BuiOnpars MeToa A5 peLIeHMs 3a1a4K.

Pemars 3a1a4u U3 MOBCEHEBHOMN KU3HU
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Y OITUCAHHBIE
YETHIPEXYTOJIbHUKH.
Teopema ITudaropa u
Hayvasia

TPUTOHOM ETPUH.
Pemienue oOmmx
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIBHUKH.
ITpeoOpazoBanus
TUIOCKOCTH.
JIBwxenus. [lomgooue.
Cummerpusl.
ITnomans.
Brranciienne
roiomanei. Inomanm
noJ00HBIX (uryp.
JlekapToBbl
KOOP/IMHATHI Ha
TUIOCKOCTH.

Bekrtopsl

HA IIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

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

IHOACHHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM IM(pPOBOM MHUPE BEPOSTHOCTH M CTAaTUCTUKA MPUOOPETAIOT BCE
OOMBILYIO0 3HAUUMOCTb, KaK C TOUKU 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHMU, HEOOXOAMMOM KaKIOMY 4eloBeKYy. Bo3pactaer umcio mpodeccui,
OpA OBJAJACHUM KOTOPBIMH TpeOyeTcss Xopomias 0Oa3oBas MOArOTOBKa B 00JjacTu
BEPOSITHOCTH M CTATUCTUKM, TAaKas MOJAr0TOBKA BA)KHA ISl TPOIOJIKEHUSI 00pa30BaHuUs U
JUIsl YCIIEITHOW MPO()EeCCHOHATIbHOM Kapbephl.

Kaxpiii 4esaoBeK NOCTOSIHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOIUXCS Y HETO
JaHHBIX. A 1711 0OOCHOBAHHOTO TMPHHATUS PELICHUS B YCJIOBUSX HEAOCTaTKa WM
n30biTka MHGPOpPMAIIMKM HEOOXOAMMO B TOM UHUCIE XOpowo cHOopMUPOBAHHOE
BEPOSITHOCTHOE M CTATHUCTHUYECKOE MBIIIITICHHE.

HMMEHHO MO3TOMY OCTPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Y 0OYYArOIIUXCS
(YHKIIMOHATBbHYIO TPaMOTHOCTh, BKIIIOYAIOLIYI0 B c€0sl B KAUECTBE HEOTHEMJIEMOMN
COCTaBJISAIOLIEH YMEHHE BOCHPUHMMATh M KPUTUUECKH AHAIM3WPOBATh MH(OpMaIuIo,
NPEICTABICHHYIO B Pa3IMUHbIX (popMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
peaibHBIX TMPOLECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIE
Pacy€ThI.

3HaKOMCTBO B y4yeOHOM Kypce€ C OCHOBHBIMH NpUHIMIAMU cOopa, aHanu3a H
NPE/ICTABICHUs] JAHHBIX W3 Pa3IMuHBIX cdep >KU3HM OOLIecTBAa W TOCYAapcTBa
npuoldmaer oO0ydarmuxcsi K  OOIIECTBEHHBIM — MHTEpecaMm. M3ydeHwe OCHOB
KOMOMHATOPUKM Pa3BUBAET HABBIKM OpraHuW3aluu nepedopa M TOACYETA YMUCIA
BapMAHTOB, B TOM YMCIIE B MPUKIATHBIX 33JayaX. 3HAKOMCTBO C OCHOBAMHU TEOPUH
rpadoB CO3MaET MareMaruueckuid QyHAaMeHT uisi (OPMHUPOBAHUS KOMIETCHIIMIA
B oOnacti uMH(pOpPMATHKM U IUQPPOBBIX TexHOJOrui. [Ipy M3y4eHUM CTATUCTHKH WU
BEPOSITHOCTH O0OOTalllaloTCsl MPEACTABICHUs OOYUYAIOIIUXCsS O COBPEMEHHOM KapTHHE
MHUpPa U METOJAaX €ro UCCIEeNOBaHMs, (POPMUPYETCS MOHUMAHUE POJIM CTATUCTUKU KaK
MCTOYHMKA COLMAIbHO 3HAYMMOW MH(OpMAMU W  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSTHOCTHOIO MBILLIJICHHUSI.

B COOTBETCTBUM € JaHHBIMM LENISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOro Kypca
«BeposITHOCTh M CTATUCTHKA» OCHOBHOTO OOLIETr0 0Opa3oBaHMsl BbIACIEHBI CIIEAYIOIINE
COZIEpXKaTeNbHO-MEeTOIMYecKue JuHUM: «lIpeacraBieHue MaHHBIX W ONMUCATENbHAs
CTaTUCTHKA», «BeposTHOCTBY, «DJaeMeHThl KOMOWMHATOPUKWY», «BBeIeHHE B TEOPHIO
rpadoBy.

Conepkanrie nuHuM «[IpencraBieHre NaHHBIX W ONMMCATENIbHAS CTATHCTHUKA»
CJTY>)KAT OCHOBOM 11j1s1 (POPMUPOBAHUSI HABBIKOB PAdOTHI ¢ MH(POPMALIMEH: OT YTCHUS U
MUHTEpIpETalu WHPOPMAIMK, MPEACTABICHHOW B Tabnulax, Ha JAdarpamMmax u
rpapukax, n0 cOopa, MNpeACTaBICHUS W aHaIu3a MJAHHBIX C WCIOJIb30BAaHUEM
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CTAaTUCTUYECKMX XapPaKTCPUCTUK CPEAHUX MW pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyvarouecs ydarcsi CUYMThIBaTb M WHTEPHPETUPOBATH JAHHBIE, BBIJBUTaTh,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIIIME TUIIOTE3bI, PA3MBILLIATH HAl PaKTOpaMH,
BBI3BIBAIOIIMMHM M3MCHUMBOCTh, W OLECHHUBATh WX BJIMSHUE HA PacCMaTpPUBACMBbIE
BEJIMYMHBI U TTPOLIECCHI.

MHTYUTUBHOE TPEACTABICHHE O CIy4YaWHOH W3MEHYMBOCTH, WCCICIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUWIN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOW U M3YYECHUS
TEOPUU BEPOSTHOCTEH. Bonmpioe 3HaYCHUE UMEIOT MPAKTUUYECKUAE 3a1aHUSI, B YACTHOCTH
OIBITHI C KJIACCHYECKAMHU BEPOSTHOCTHBIMHA MOJICSIMHU.

[ToHsITHE BEPOSITHOCTH BBOJMTCS KaK Mepa MPaBAONoa00us CTy4aifHOrO COOBITHSI.
[Tpu n3yueHnu yueOHOro Kypca o0yqarolmecs 3HaKOMSTCS ¢ MPOCTEHIIMMHU METOIaM U
BBIUMCIICHUSI BEPOSITHOCTEH B CIIYYaHBIX SKCIEPUMEHTAX C PABHOBO3MOXKHBIMU
BJIEMEHTAPHBIMU KMCXOJIAMH, BEPOSATHOCTHBIMUA 3aKOHAMH, TMO3BOJISIOIIMMUA CTaBUTh W
pemarh Ooliee CIOMKHBIE 3aa4i. B ydeOHBIM Kypc BXOAST HAYaJIbHBIE MPEACTABICHUS
O CIIYYailHBIX BETUYMHAX U UX YHCIIOBBIX XAPAKTCPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOy4YarOUIMXCs
C MHO)XECTBAMU M OCHOBHBIMM OMNEPAUMSIMHU HAJI MHOXKECTBAMH, PACCMATPHUBAOTCS
OpPUMEPbl TPUMEHEHMS Il PELICHUS 3a]a4, a Tak)Ke MCMOIb30BAHUS B JIPYIHX
MaTEMaTUYECKUX Kypcax U YYEOHbIX TPEeaAMETaX.

B 7-9 knaccax uzydaercs yueOHbIil Kypc « BepoSTHOCTh M CTaTUCTHKA», B KOTOPHIi
BXOJAT  pasaensl:  «lIpencraBneHne JaHHBIX W ONKMCATENIbHAS  CTATHCTHKAY,
«BeposTHOCTBY, «DeMEHTH KOMOMHATOPUKNY, «BBeneHe B TEOpUIO rpadoBy.

OOmiee YMCIO YacoB, PEKOMEHAOBAHHBIX JUIsl M3Y4YEHHMs] ydeOHOro Kypca
«BepositTHOCTh U cTarucTuka», — 102 yvaca: B 7 kiacce — 34 vaca (1 4ac B HeAento),
B 8 kjacce — 34 yaca (1 yac B Heiemo), B 9 kiacce — 34 yaca (1 yac B HEEN0).

COAEPKXAHUME OBYUYEHUA
7 KUIIACC

[Ipencrapnenue NaHHBIX B BUJAC TaONUI, Auarpamm, rpadukoB. 3amonHeHHe
TaOJIMI, YTEHUE U MOCTPOCHUE AMArpaMM (CTOJIOMKOBBIX (CTOI0YATHIX) U KPYTrOBBIX).
Yrenue rpaukoB peabHBIX TpolieccoB. M3pnedenue wHGOpMAIMKU U3 AUArPaMM M
TaOJINIL, UCTIOIb30BAHUE U MHTEPIPETALINS JAHHBIX.

OnucarenpHas CTaTUCTUKA: CpelHee apu(METHUYECKOe, MeAuaHa, pa3Max,
HarOOJIbIIIEE M HAUMEHBIIIEE 3HAYCHUS HaOOPa YMCIIOBBIX JaHHBIX. [ [puMephl cryuaiitHoi
U3MEHYUBOCTH.

CrayyaitHblii SKCIEPUMEHT (OTBIT) U ClydaiiHOe COObITHE. BEPOSTHOCTh U YacToTA.
Posnb MayoBEepOSTHBIX U TPAKTUUYECKH TOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTRE.
MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

['pad, BepmmHa, pedpo. Crenenb BepuMHbL. Yncno pédep U cymMMapHasi CTENEHb
BepwuH. [Ipeacraenenue o ceazHoctu rpada. Llenm u uukiel. [lytn B rpagax. O6xon
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rpada (dinepoB nyth). [lpeacrapnenne o0 opueHTupoBaHHOM rpade. Pemenue 3agau
C MOMOIIBIO rpadoB.

8 KVIACC

[IpencraBneHue JAHHBIX B BUJIE TAOJIUL, IMarpaMm, rpapuKoB.

MHOKECTBO, 3JIEMEHT MHOKECTBA, TOAMHOKECTBO. Onepanuu HaJ MHOKECTBAMMU!
00BEOMHEHUE, TepeceueHne, aonoiaHeHue. CBoicTBa onepauuii HaJ MHOXKECTBAMM:
NIEPEMECTUTENILHOE, COYETATENLHOE, PACIPEACIIUTENLHOE, BKIOUEHUS. Hcronib30Banne
rpauuECcKOro MPEACTABICHUS MHOXECTB JJsi ONHMCAHUS PEATbHBIX MPOLIECCOB M
SIBJICHUH, TIPU PELICHUH 3aa4.

HM3mepenne paccenBaHust HaHHBIX. JlUcnepcus M CTaHIAPTHOE OTKIOHEHHUE
YHUCIOBBIX HAOOPOB. J[MarpamMma pacceuBaHMsl.

OneMeHTapHbIe COOBITUS ciy4yaifHOro onbita. CiydaiiHsle coObITus. BeposTHOCTH
coObITHiA. OMNBITBI ¢ PABHOBO3MOXKHBIMHM JJIEMEHTAPHBIMU COOBITHSIMU. CllydyaifHblii
BBIOOp. CBSI3b MEXKIY MAJIOBEPOSTHBIMU M MPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMHU
B IPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBoWcTBa AECPEBBEB: €IMHCTBEHHOCTb IIYTH, CYIIECTBOBAHUE BUCAYCH
BEPUIMHBI, CBS3b MEXAY YMCIOM BEPIIMH M 4HciaoM pédep. [IpaBuiao yMHOXKEHUS.
Pemienne 3a1a4 ¢ noMomero rpago..

[TporuBononoxHsie coObiThs. Jnarpamma Diinepa. OObeAMHEHUE U TIEPECCUCHHE
coObiTuili. HecoBmecTHbie CcOOBITHSI. DopMmysia CJIOXKEHHS BEPOSTHOCTEH. ¥YcCIOBHas
BEpOSATHOCTh. [IpaBuno ymHoxeHus. HeszaBucumbie coObiTus. [lpencraBneHue
OKCIIEpUMEHTA B BHUJAE JepeBa. PelieHre 3aga4 Ha HAXOKICHUE BEPOATHOCTEH
C MOMOMUIBIO AEPEBA CAYYAMHOIO SKCIIEPUMEHTA, Juarpamm Diepa.

9 KVIACC

[Ipencrapnenure JaHHBIX B BHJE TAONWL, AUArpamMm, rpayKoB, WHTEPHPETALMS
JaHHBIX. UTEHUE U NOCTPOCHUE TAONIUL, IMarpaMm, rpaMKoB MO PeaTbHBIM JAHHBIM.

[lepecranoBkn u (akropuan. CodeTaHuss M 4UCIO coueTaHuil. TpeyroipHuK
[Nackans. Pemenue 3aa4 ¢ MCMOJIb30BAHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. ChydaiiHelid  BBIOOp TOYKM U3 (UIYpHI
HA IUIOCKOCTH, U3 OTPE3KA U U3 AYTH OKPYIKHOCTH.

Hcneiranue. Yenex u Heyaada. Cepust UCHBITaHWM 10 nepBoro ycmexa. Cepus
ucnbiTaHnit bepuymam. BeposTHOCTH cOObITH B cepuur ucnbiTaHuii bepHym.

CnyvaiiHas BeJMYMHA W PaCIpeleNeHUe BEPOATHOCTEH. Maremarndeckoe
OXKUAAHKUE U qucnepeust. [IpuMepsl MareMaTuieckoro 0’kKMIaHus KaKk TEOPETUYECKOrO
CPEAHEr0 3HAYCHHUs BEIMUYMHBL. MareMaTHuecKoe 0’KUJaHUE W JUCIIEPCHUS CITY4YaiHOM
BEJIMYUHBI KYUCIIO YCIIEXOB B CEPUM UCIIBITAHUN BepHyumy.

[TonsTHE 0 3aKOHE OONMBIINX yKcen. M3MepeHne BEpOATHOCTEH ¢ MOMOLIBIO YaCTOT.
Ponb n 3HaueHue 3aKoHa OOIBIIMX YUCEN B TPUPOJEC U OOIIECCTRE.
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ITPEJAMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOy4deHus B 7 Kjacce:

Yutare wuH(pOpMAIMIO, TMPEACTABICHHYIO B TalnMiax, Ha Jauarpammax,
PECTABJIATH JAHHBIE B BUJIE TAOJMI, CTPOUTH AUArPAMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
¥ KPYTOBBIC) IO MAaCCMBaM 3HAUEHUA.

OnuchIBaTh U UHTEPIPETUPOBATH PEANIbHBIC YMCIIOBBIC JAHHBIC, MPEACTABICHHBIC
B Ta0nMIlax, Ha quarpaMmmax, rpaukax.

Hcnonb30Barh AJsl OMMCAHUS TAHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU: CPEHEE
apuMeTUUYECKOE, MeTMaHa, HauOOoJIbIIIee U HAUMEHBIIIEE 3HAUCHHUSI, Pa3Max.

HmeThb npencTaBieHne o CiiydaitHoi M3MEHYMBOCTH HA PUMEpax IeH, PU3NUECKUX
BEJIMYMH, AHTPONIOMETPUYECKUX JAHHBIX, UMEThb IMPEJCTABICHUE O CTATHUCTUYECKOM
YCTOMYUBOCTH.

[IpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce:

H3pnekarb 1 mpeoOpa3oBbiBaTh MHPOPMALUIO, MPEACTABICHHYIO B BUIEC TaOJMII,
quarpaMm, rpaukoB, MPEACTaBIATh JaHHBIE B BUJE TAONHUILL, [uarpamm, rpaQuKoB.

OnuchIBaTh JAHHBIE C TOMOILIBIO CTATUCTUYECKUX MMOKA3ATENCH: CPEAHNX 3HAYCHU I
¥ MEP paccerBaHMsl (pa3Max, TMCIEPCUs U CTAHIAPTHOE OTKIJIOHEHHUE).

Haxoauth 4acTOThl YMCIOBBIX 3HAUYEHWH W 4YacTOThI COOBITHIA, B TOM YHCIE
1o pe3yJibTaraM U3MEPEHUI 1 HAOIIOACHU.

Haxonuth BEpOSTHOCTM CIy4allHBIX COOBITHH B OMNbBITaX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM YKCJIE B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonb3oBare rpapuueckue MOJACIH: JEPEBO  CIYYAWHONO SKCIEPUMEHTA,
JarpamMmMel Diinepa, YiucaoBas mpsMasl.

OnepupoBaTh MOHSATHUSMH. MHOKECTBO, IMOJAMHOKECTBO, BBINOJHATH ONEPALUU
HaJl MHOXXECTBAMU: OOBEANHEHUE, IEPECCUCHHE, TOMOIHEHUE, TEPEUUCIITD IIEMEHTBI
MHOYECTB, PUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXKECTB M CBSI3CH MEXIy HUMHU
JUIL OTACAHMsI TPOLIECCOB W SIBIICHWH, B TOM YWCJIC NP PEIICHUU 33a4 U3 JPYruxX
y4eOHBIX MPEAMETOB U KYPCOB.

[IpenMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyudeHus B 9 Kiacce:

M3Bnekars U npeoOpa3oBbiBaTh MH(OPMALIMIO, MPEACTABICHHYIO B Pa3IMUHbBIX
MCTOYHMKAX B BUAE TaONIul, Auarpamm, rpaQukoB, MPEACTAaBIATH JaHHBIE B BHJIE
Tabnmu, AMarpaMM, rpauKoB.
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Pemarp 3amaum  OpraHmM30BaHHBIM ~ NEepeOOPOM  BAapUAHTOB, a  TaKXKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABHUJI U METOJIOB.

Hcnonb30BaTh ONMKUCATENBHBIE XaPAKTEPUCTUKU Ui MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPBI paCCEUBaHU.

HaxonuTe 4acTOThl 3HAUYEHW M YaCTOTBI COOBITHS, B TOM YHCIE MOJIb3YACH
pe3yabTaraMu MPOBEAEHHBIX U3MEPEHUH 1 HAOFOACHUMA.

HaxonuTe BEpOSATHOCTH Cy4daiiHbIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHUCIIE
B OIBITaX C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSX MCIBITAHUN
J10 TIEPBOTO yCIIeXa, B CEPUSLX UCIBITAHUI bepHyIu.

HMmets ipeacTaBieHue 0 CIy4ailHON BEJIMUMHE U O PACIIPEACIICHUN BEPOSATHOCTEN.

HMmers mpencraBieHME O 3aKOHE OOJIbIIMX 4YHCEN KAK O MPOSBICHUH
3aKOHOMEPHOCTM B CJIy4ailHOH HM3MEHUYMBOCTM M O POJM 3aKOHA OOJIBIIMX YHUCEN
B IPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
HammenoBanue pazaena |KomnuecTBo OCHOBHOE COACPKAHUE OCHOBHBIE BUJIBI ACITEIILHOCTH 00YYarOLUIUXCs
(TeMbI) Kypca 4acoB

[ [pencraBiaeHUe JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBarb cnoco0bI MPEICTABICHUS
B Tabmmuax. [Ipaktndeckue CTATUCTUYECKUX JAHHBIX U YUCIIOBBIX MACCUBOB
BBIUUCIICHUS 110 TAOMUYHBIM | C TIOMOLIBIO TAOJIUL M IMArpaMM C UCIOIb30BAHUEM
JaHHBIM. M3BNcucHNEe 1 aKTyaJbHBIX U BOKHBIX JAHHBIX (AeMOrpaduueckue
UHTEpPIpeTanrs TaOIUIHBIX JAQHHBIE, IPOU3BOJICTBO MPOMBILLUIEHHOW U
naHHbIX. [IpakTrueckas CENIbCKOXO3HCTBEHHON MPOAYKLMH, OOIIECTBEHHBIE
pabora «Tabnuupy. Y IPAPOJHBIE SBJICHHUS ).
['papmueckoe M3y4ars MmeToabl paboTsl ¢ TAOJIMYHBIMH U
NPEACTABJICHUE JAHHBIX rpa)uueCKUMU IPEACTABICHUSAMU JAHHBIX
B BUJIE KPYTOBBIX, C MOMOIIBIO IU(PPOBBIX PECYPCOB B XOI€
CTONOMKOBBIX (CTONOYATHIX) | MPAKTHYECKUX PadoT
auarpamm. UteHue u
NOCTPOCHUE AUATPAMM.
[Tpumepsl nemorpaguueckux
JarpaMm.
[TpakTnueckas padota
«/lmarpamMmen»

OnmcarenpHas CTaTUCTAKA 8 Yucnosbie HaOopbl. Cpeanee | OcBauBaTh MOHSITHS. YHCIIOBOM HAOOP, Mepa

apu(pMeTnyeCKoE.
Menunana yucioBoro Hadopa.

LHEHTPATBHON TEHACHIIMM (MEPA LIEHTPA), B TOM YUCIIE
cpeaHee apupMETHYECKOE, METNAHA.
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Y CTOMYHUBOCTh MEIHMAHBI.
[TpakTnueckas padota
«CpenHue 3HAaUCHUS.
HambonbIiee 1 HaMMeHbIIIEe

3HAUEHUS YMCIOBOro Hadopa.

Pasmax

OnuchIBaTh CTATHCTHUECKHUE JAHHBIE ¢ TTOMOIITHEO
cpenHero apu(METHIECKOro U MEIMaHbL. Pemmarhb
3aaum.

H3yuarb cBOiCTBA CPETHUX, B TOM YHUCTIC

C MOMOIIBLIO A (PPOBBIX PECYPCOB, B XOJIE
NPAKTUYECKUX PadoT.

OcBauBaThb MOHATHS: HAMOOJIbIIIEE U HAMMEHBIIIEE
3HAYEHUS YUCIIOBOTO MACCHBA, Pa3Max.

Pewats 3apa4u Ha BEIOOP crnocoba onucaHust
JAHHBIX B COOTBETCTBUM C TIPUPOION TaHHBIX U
EISTMH UCCIIETIOBAHMSI

CityvaiiHast U3MEHYHUBOCTD

CiyvaiiHasi ©3MEHUYHUBOCTh
(mpumepsl). Yacrora
3HAYCHHUI B MACCHUBE
JaHHBIX. [ pynmupoBka.
I'mcrorpamMmel.
[TpakTueckas padota
«CnyuaiiHasi U3BMEHYUBOCTD

OcBanBarb NOHSITUS. YAaCTOTA 3HAYECHUI B MACCHBE
JAHHBIX, TPYNIMPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTs 1 aHATH3UPOBATH TMCTOTPAMMBI,
noadupaTh MOAXOMAUIN War rPyNIUpPOBKH.
OcBaunBarb rpauyeCKue NPEACTABICHUS Pa3HBIX
BHUJIOB CIIy4aiiHON M3MEHYUBOCTH, B TOM YHCJIE

C MOMOIIBIO HA(PPOBBIX PECYPCOB, B XOJE
NPAKTUYECKON PabOTHI

Beenenue B Teopuro rpados

I'pad, BepmuHa, pedpo.
[Ipencrasienue 3anaumn

¢ nomoulbto rpada. CteneHnb
(BaJIEHTHOCTD ) BEPIUUHBIL.
Yucno pédep u cyMMmapHas
CTEIEHb BEPIIKH. Llens u

OcBauBarb nonsitust: rpag, BepmuHa rpada, pedpo
rpada, creneHp (BaJ€HTHOCTh BEPUINHBI), LIETh U
UK.

OcBauBaTh NOHSATHS: NTYTh B rpade, SiIepoB NyTh,
00xox rpada, OpueHTUPOBaHHBINA rpad.

Pemiats 321244 Ha MOKCK CYMMBbI CTETIEHEH BEPIIUH
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k. [1yte B rpade.
[IpencrasieHue 0 CBA3HOCTH
rpada. O6xox rpada
(SUJEPOB MYTH).
[Ipencrasiienue

00 OPUEHTHPOBAHHBIX

rpagax

rpada, Ha mouck o0xoa rpada, Ha MOUCK MyTei

B OPMEHTUPOBAHHBIX Ipadax.

OcBanBarb cnoco0bI MPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, APYTHX
IPEIMETOB ¢ TOMOIIBIO Tpad)oB (KapThl, CXEMBI,
ANEKTPUYUECKUE LT, (PYHKIIMOHATIbHBIE
COOTBETCTBHSI) HA MPUMEPaX

BeposTHOCTH U 4acToTa
CIIy4aifHOTO COOBITHS

City4aifHbIi OIBIT U
CIIly4aifHOE COOBITHE.
Beposaraocts 1 yacrora
coObITust. Ponb
MaJIOBEPOSITHBIX U
MPAKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B o0OuiecTBe. MoHeTa u
urpajabHasi KOCTh B TEOPUU
BEPOATHOCTEMN.
[TpakTnueckas padora
«YacToTa BbIIAACHUS OPJIa»

OcBauBaTh NOHATHS: CIIYYAWHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAJIOBEPOSTHOE U NMPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3y4arb 3HAUMMOCTh MAJTOBEPOSTHBIX COOBITHIA

B IPUPOJIE U OOIIECTBE HA BAXKHBIX TPUMEPAX
(aBapuu, HECUACTHBIE CITy4Yau, 3alIMTA NEPCOHATBHOM
uH(popmanuu, nepeaada JaHHbIX).

M3y4arsb posb KIaCCMYECKUX BEPOSTHOCTHBIX
Mozenel (MOHETa, UrpajibHast KOCTh) B TEOPUU
BEPOSATHOCTEMN.

HaOnropath n u3y4arsb 4acToTy COOBITHIA B MPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJIE C MOMOLIBIO HU(PPOBBIX
PECYPCOB, B XO/I€ MPAKTUYECKON PadOThI

O0001menHue,
crucTeMaru3anus 3HaHUuU

IIpencrasiieHre TaHHBIX.
OnucarenbHas CTAaTUCTHKA.
BeposdrHocTts ciy4aifHOro
COOBITUS

IoBTOPSITH H3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemats 3a1a4u Ha NPEICTaBICHUE U OMTMCAHUE
JAHHBIX C TOMOLIBI N3YYEHHBIX XaPAKTEPUCTHK.
OO0cykaaTh NpUMepPbI CITYYalHBIX COOBITHIA,
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MAaJIOBEPOATHBIX U IPAKTHYECKH JTOCTOBEPHBIX
CJIy4aiiHbIX COOBITHIA, WX POJIM B MPUPOAEC U KU3HU
YEJI0BEKA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

34
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8 KUIIACC
HammenoBanue pazaena  |[KoauuecTBo OCHOBHOE COACP)KAHKE OCHOBHBIE BUJIBI ACITEILHOCTH 00 y4arOIINXCS
(TeMbl) Kypca 4acoB
[loBTOpEHUE Kypca 4 IIpencraBiieHne JaHHBIX. IHoBTOPATH U3YYEHHOE U BBHICTPAUBATH CUCTEMY
7 Knacca OnwucarenbHas CTaTUCTUKA. 3HAHWM.
CrnyyvaiiHast '3MEHYMBOCTD. Pemarp 3apa4n Ha IPEACTABICHUE U ONIUMCAHUE
CpenHuie yuCcIoBOro Habopa. | JAAHHBIX C TOMOILBIO NU3YYEHHBIX XaPaKTEPUCTHK.
Crnyyaiinsle cOOBITHS. Pemarp 3apa4u Ha IPEACTABICHUE IPYIITUPOBAHHBIX
BeposaTHOCTH 1 4acTOTHI. JAHHBIX ¥ OMHUCAHKUE CIyYalHON U3MEHYMBOCTH.
Kaccnueckne moaenu Pemiarsb 3a7a4M Ha ONPEIEIICHUE YaCTOThI
TEOPUU BEPOSTHOCTEM: CITy4aiiHbIX COOBITHIA, 00CYKACHUE TPUMEPOB
MOHETA U UTPAJIbHAS KOCTh CITy4aiiHbIX COOBITHI, MATIOBEPOSATHBIX U
NPAKTHYECKHA TOCTOBEPHBIX CIIyYaHHBIX COOBITHIA, X
POJIH B IPAPOJIE U YKU3HU YETIOBEKA
OnucarenbHas CTaTUCTHKA. 4 Otxnonenus. Jlucnepeus OcBauBaTh NOHSITHSA: JTUCIIEPCUS U CTAHAAPTHOE

PaccenBanune naHHbBIX

YUCJIOBOTO HAbopa.
CranaapTHOE OTKJIOHEHHUE
YHUCJIOBOTO HAbopa.
JluarpaMMBbl paccerBaHus

OTKJIOHCHHUC, UCITIOJIB30BATh OTH XaAPAaKTCPUCTUKH
AJIA O CaHus paCCCUBaAHUA JaHHbIX.

BoiaBHUraTh runoresnl 00 OTCYTCTBHMH WJIKM HAJIMYHHU
CBs3H 110 JuarpaMmmam pacCCuBaHMsL.

CTpOI/ITL AuarpaMmMbl paCCCUBaHKA 110 UMCIOIIUMCA
AJaHHBIM, B TOM YHCJIC C IOMOIIBIO KOMIILIOTCPA
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MHOKeCTBa

MHOXECTBO, HOAMHOXKECTBO.
Onepanyu Haj
MHOYKECTBAMHU:
00BECAMHEHNUE, IEPECCUCHUE,
JONOTHEHUE.

CpoiicTBa onepaunii

HaJl MHOYKECTBAMU:
NEPEMECTUTEINIBHOE,
COYETATEIIBHOE,
pacnpenenuTenbHOE,
BKJTFOUCHUS.

['papmueckoe
IPEACTABJICHUE

MHOYKECTB

OcBanBaTh MOHSITHSI. MHOXKECTBO, DJIEMEHT
MHO)KECTBA, TIOIMHOMKECTBO.

BbINoTHATH onepanuu HaJl MHOJKECTBAMH:
00BbETMHECHUE, TIEPECEUCHUE, TOTIOTHEHHE.
Hcnonb30BaTh CBONCTBA: IEPEMECTUTENBHOE,
COYETaTENbHOE, PACIPEACTUTEIBHOE, BKIIFOUEHMUSI.
Hcnonb3oBaTh rpaguyeckoe mpeacTaBicHue
MHO)KECTB MPU OMUCAHUH PEeAIbHBIX MPOIIECCOB U
SIBIICHUI, TIPH PELIICHUH 3aa4 M3 IPYTrUX YUeOHbBIX
NPEMETOB U KYPCOB

BepoATHOCTH CIIy4aiiHOro
coOBITHS

DNEMEHTAPHBIE COOBITHSI.
Cny4aiinbie COOBITHSI,
briaronpusTcTByIOIINE
AJIEMEHTAPHBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnbITHl ¢ PABHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.
CrnyyvaiiHblii BEIOOD.
[TpakTuueckas pabota
«OnbITHI

C PaBHOBO3MOYKHBIMHU

OcBanBaTh NOHSATHUS. DIIEMEHTAPHOE COOBITHE,
ClydaiiHOe COOBITHE KaK COBOKYITHOCTh
OaronpusATCTBYIOLINX JIEMEHTAPHBIX COOBITHIA,
PABHOBO3M 03KHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemars 3agqa4u Ha BEIYMCIICHUE BEPOSITHOCTEH
COOBITUH TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4alHOT'O OIBITA.

Pemars 3agqa4u Ha BEIYMCIICHUE BEPOSITHOCTEH
COOBITHH B OMBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSIMHU, B TOM YHCIIE

C MOMOIIBI0 KOMITBIOTEPA.
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AJIEMEHTAPHBIMU
COOBITHSIMH))

IIpoBoauTh U H3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMU
(C UCTIOIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
APYrUX MOJENEH ) B X0A€ MPAKTUYECKOH PadOThI

Beenenue B Teoputo rpagon

Hepeso. CpoiicTBa aepesa:
€IMHCTBEHHOCTD YTH,
CYLIECTBOBAHUE BUCAYEH
BEPLLUUHBI, CBA3b MEKIY
YKUCJIOM BEPIUKH U YU CIIOM
pédep. paBuiio yMHOKEHUS

OcBanBatb NOHSATHS: ACPEBO Kak rpad Oe3 HUKIIa,
BUCSTYAsl BEPUIMHA (JIUCT), BETBb JEPEBA, MYTh

B JICPEBE, AMAMETP ACPEBa.

M3yuaTh cBoOlicTBA 1€peBa: CyLIECTBOBAHUE BUCSUCH
BEPUIMHBI, €IMHCTBEHHOCTh MYTH MEXIY ABYMSI
BEPUIMHAMHU, CBSI3b MEKIY YMCIIOM BEPIIMH U YUCIIOM
peodep.

Pemars 3a1a4u Ha MOKCK U MEPEUUCTICHUAE TTYTEH

B JICPEBE, ONPENICIICHUE YMCIIa BEPIIUH WK PEOEP

B JIEpeBe, 00X01 OMHAPHOrO ACPEBA, B TOM YKCIIE

C MPUMEHEHUEM TPaBUJIA YMHOKECHUSI

Cnyualinbie COObITHS

[TpoTHBOMONOXKHOE COOBITHE.
Juarpamma Ditnepa.
OObeIMHEHNE U IEPECCUCHHE
coObITHil. HecoBmecTHBIE
coObITHs. DopMyna
CJIOJKEHUS BEPOSITHOCTEM.
[IpaBuiiO yMHOXKEHUS
BEPOATHOCTEH. Y CIIOBHAs
BEPOATHOCTHL. He3aBucumeie

OcBanBaTh NOHSATHUS. B3AUMHO MPOTHBOIOJIOKHBIE
COOBITHS, Onepalii HajJ COOBITUSIMU, OOBETMHCHHUE U
nepeceueHue coObITH, AuarpaMmma JDinepa
(Olinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIC
COOBITHSI.

N3y4ats TeopemMbl O BEPOATHOCTU O0BEAUHEHUS
IBYX COOBITHH ((POPMYIIBI CIIOKEHHUS BEPOSTHOCTER ).
Pemares 3aga4u, B TOM YMCIIE TEKCTOBBIE 331a41

HA OMPEICIICHAE BEPOITHOCTEW OOBEAMHEHUS U
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coObITus. [IpencraBienne
CIIy4aifHOTO DKCIIEPUMEHTA
B BU/JIE JIEPEBA

MEPECEUCHUs COOBITUM ¢ TTOMOIIbIO YHCITOBOM
OpsIMOM, AMarpaMM Didjiepa, GOpMYJIbl CIOXKEHUS
BEPOATHOCTEM.

OcBauBaTh NMOHSITHS . TIPABAJIO YMHOXKECHUS
BEPOSATHOCTEM, YCIIOBHAS BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CAYYAHOrO OMbITA.

N3yuathb cBoiicTBa (ONpEACICHNUs) HE3ABUCUMBIX
COOBITHIA.

Pemiarb 3a7a4H Ha OIPEIEIICHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemarp 3a7a4M Ha TOMCK BEPOIATHOCTEM, B TOM
YUCJIE YCIIOBHBIX, C UCIIOJIB30BAHUEM JIEPEBA
CIIy4aiHOI'0 OIBITA

O0001meHuE,
cucTeMaTu3anus 3HaHUU

[IpencrasiieHne NaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padsr. BepositHOCTH
CIIy4aifHOTO COOBITHSI.
DNeMEHTBI KOMOWHATOPUKHA

IoBTOPSATH U3YUYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

Pemarp 3aga4m Ha IPEACTABICHUE U ONUCAHUE
JAHHBIX C TOMOIIbIO0 U3YYEHHBIX XapPAKTEPUCTHK.
Pemarp 3aga4uu ¢ npuMeHEHUEM rpadoB.

Pemars 3a71a4u Ha HAXOXKJICHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHS 11O BEPOSITHOCTSM
AJIEMEHTAPHBIX COOBITHIA, B TOM YUCJIC B OMBITAX

C PaBHOBO3MOYKHBIMH 3JIEMCHTAPHBIMU COOBITHSIMU.
Pemarn 3ag1a4n Ha HAXOXKJICHUE BEPOSTHOCTEH
00BEAVMHEHUS U TIEPECCUEHUSI COOBITUH, B TOM YHCIIE
HE3aBUCUMBIX, C HCIOIb30BAHUEM IPaPUUECKUX
IIPEACTABICHAN U JepeEBA CIIYYalHOT O OMBITA.
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Pemars 3aga4u Ha nepeynCiicHUE KOMOMHALANA
(4ucra nepecTaHOBOK, YHACHIA COYETAHUI),

HA HAXOKJCHUE BEPOSTHOCTEH COOBITHIA C
OPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCIIE

C UCIIOJIb30BAHUEM TPEyroyibHuKa [Tackais

OBIIEE KOJIMYECTBO 34
YACOB 110 ITPOI'PAMME
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9 KUJIACC
HanmenoBanue paznena  |[KomuuecTBo OCHOBHOE COACP)KAHUE OCHOBHBIC BUJIbI ACATEILHOCTH 00YYaIOIIUXCS
(TeMbl) Kypca 4acoB
[ToBTOpEHHKE Kypca 4 [IpencraBieHne TaHHBIX. IHoBTOPSATH U3YUYEHHOE U BHICTPAUBATH CHCTEMY

8 KJmacca

OnucarepbHast CTATUCTHKA.

Onepanyu Ha COOBITUSIMH.

HezaBucuMoCTh COOBITHIA

3HAHUMN.

Pemarp 3aga4n Ha IPEACTABICHUE U ONUCAHUE
JAHHBIX.

Pemarhb 3a1a4H Ha HAXOXKICHUE BEPOSTHOCTEN
O00BEAMHEHUS U IEPECCUEHUSI COOBITUH, B TOM YKCIIE
HE3aBUCUMBIX, C UCITOJIb30BAHUEM T'PadUuUeCKuX
MPEICTABJICHUAN U IEPEBaA CIIYY4aiHOr0 ONbITA.
Pemare 3aga4u Ha nepeynciieHne KOMOMHALNAN
(4Mcna nepecTaHOBOK, YUCIIA COYETAHUN ),

HA HAXO>KJCHUE BEPOSITHOCTEN COOBITUI

C MPUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCIIOJIB30BAHKWEM TpeyroyibHuKa [ lackais

OJeMEHThl KOMOWHATOPUKU

IlepecranoBku. dakropual.

Coueranus 1 YuCio
coueranuil. TpeyroibHUK
[Tackais. [IpakTnueckas
padota «BbiuuciaeHue
BEPOSTHOCTEN

C UCMOJIB30BAHUEM

OcBanBaTh NOHATHUS. KOMOMHATOPHOE MPABUIIO
YMHOKECHHSI, YIOPSA0YEHHAs mapa, TPoHKa 0ObEKTOB,
NIEPECTaHOBKA, (PAKTOPUAN YHMCIIA, COYETAHUE, YUCIIO
coueTaHuil, TpeyroJibHUK [ lackains.

Pemiarsb 3a1a4M Ha NEPEUYNUCIIEHUE YIIOPATOYEHHBIX
ap, TPOEK, MEPEYUCIIEHAE TEPECTAHOBOK

U COYETAHUM DIIEMEHTOB PA3IMYHbIX MHOYKECTB.
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KOMOMHATOPHBIX (PYHKIUH
AIEKTPOHHBIX TAOIULD)

Pemars 3a1a4u Ha IPUMEHEHUE YUCIIA COUCTAaHUH

B anreOpe (CoKpanéHHOE YMHOKEHUE, OUHOM
HrroToHa).

Pemarn, npuMeHsisi KOMOMHATOPUKY, 3aauu

HA BBIYUCIICHUE BEPOSTHOCTEHN, B TOM UHMCJIE C TOMOILIBIO
ANEKTPOHHBIX TAOJMIL B XOA€ MPAKTUYECKOH PabOTHI

[ eomerprueckas
BEPOSITHOCTH

['eomerpryeckas
BEPOATHOCTD. Clly4aiHbIii
BbIOOD TOUYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NMOHSITHE I'€OMETPAUECKON BEPOSTHOCTH.
Pemarp 3aga4n Ha HAXOXKIEHUE BEPOATHOCTEN

B OIBITAX, MPEACTABUMBIX KaK BEIOOD TOUYEK

13 MHOTOYTOJIbHUKA, KPyra, OTPE3Ka Wi AYTH
OKPY>KHOCTH, YMCIIOBOIO ITPOMEKYTKA

Hcneiranust bepaynnu

HcneiTanue. Ycnex u
Heyaava. Cepust UCTIBITAHU I
J10 TIEPBOr0 ycrexa.
Hcnbiranus bepryium.
BepositHoCcTH COOBITHI

B CEPHAU UCIIBITAHUI
bepnymu. [Ipaktnyeckas
padora «UcnbiTaHus
beprymm»

OcBauBaTh NOHSITHS. UCTIBITAHUE, HIIEMEHTAPHOE
COOBITHE B UCTIBITAHUM (YCIIEX U HEYAAUa), CEpUs
VCIIBITAHNN, HACTYILJICHUE [IEPBOr0 ycIexa
(Heyzaum), cepust UCnbITaHuii bepHyum.

Pemarp 3apaun Ha HAXOXKICHUE BEPOATHOCTEN
COOBITUI B CEpPUM UCTIBITAHUH 10 MEPBOTO YCIEXA,
B TOM YHCIIE C MPUMEHEHUEM (POPMYJIIBI CYMMBI
FEOMETPUUECKOM IMPOTPECCHH.

Pemarpb 3a7a4M Ha HAXOXKICHUE BEPOATHOCTEN
3JIEMEHTAPHBIX COOBITHIA B CEPUU UCIIBITAHAN
bepHym, Ha HAXO0XKIEHHUE BEPOATHOCTH
OIPEIENEHHOI0 YMCIIa YCIEXOB B CEPUN UCTIBITAHUI
beprymm.

N3yuaTs B Xx04€ NpaKTHYeCKOil padoThI,
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B TOM YHCIJIE C MOMOIIBIO A(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTU B CEPUU UCTIBITAHUI
bepuymm

CnyyvaiiHast BeMurnHa

Cny4vaifnas BelMUMHA U
pacnpeneneHue
BEPOSATHOCTEN.
MareMatuueckoe 0’KAIaHne
U TACIEPCHU CITyYalHOU
BEJIMYUHEL [ Ipumepel
MaTEMaTUYECKOr0 O3KUATaHUS
KaK TEOPETHYECKOT O
CPEHErO 3HAYEHUS
BEJIMYMHBIL.

[TonsiTre 0 3aKkOHE OOJIBIINX
yucen. U3mepeHue
BEPOATHOCTEN C MIOMOIIBIO
yacToT. [IpuMeHenne 3akoHa
OOJIBIINX YUCEIT

OCBONTD MOHSTHS: CIy4yaiiHas BEIMYMHA, 3HAYCHUE
CIIy4aiiHON BEJIMYUHBI, PACIIPEAECIICHHAE
BEPOSATHOCTEN.

N3y4atp 1 00CyKAaTh IPUMEPHI AUCKPETHBIX U
HEMPEPBIBHBIX CIIyYalHBIX BETMYUH (POCT, BEC
YEJIOBEKA, YUCIICHHOCTH HACEIICHHUSI, IPYTHE
W3MEHYMBBIC BEJIMYNHBI, PACCMaTPUBABIINECS

B KyPCE€ CTATUCTUKH ), MOJEIBHBIX CITy4aiHBIX
BEJINYWH, CBA3aHHBIX CO CIIYYaiHBIMU OIBITAMHA
(OpocaHKre MOHETHI, UTPATLHON KOCTH, CO CIyYalHbBIM
BbIOOPOM M T. I1.).

OcBauBaTh MOHSITHSI. MATEMATUYECKOE OXKUIAHUE
CIIy4ailHOW BEJIMYMHBI KaK TEOPETUIECKOE CPEIHEE
3HAYCHHE, TUCIIEPCHS CIIYYAHON BEIMYNHEI KaK
aHAJIOT AUCIIEPCHHA YMCIIOBOTO Habopa.

Pemiarb 3a7a4M Ha BEIYUCIICHUE MATEMATHYECKOTO
OJKUIAHUS U TUCIIEPCUU JUCKPETHOMN CITy4YailHON
BEJIMYWHEI 110 3aJaHHOMY PacClpeiesICHUI0, B TOM
YUCJIE 3314, CBA3AaHHBIX CO CTPaXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCH C MATEMATUYECKUM O’KMJIAHUEM U
JUCTIEPCUEN HEKOTOPBIX PACIPEAECICHUN, B TOM
YHCJIE PaCIPEICIICHUS CITYYailHOW BETMYAHBI «YACIIO
YCIEXOBY B CEPUM UCIIBITAHUN bepHyIu.
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N3yuarp yacToTy COOBITHS B TOBTOPSIFOLIMXCS
CIIyYalHBIX OMBITAX KaK CIyYaiHYIO BETUYHHY.
3HAKOMHUTBCSA C 3aKOHOM OOJIbIIMX Yucel (B popme
bepaymm): npu OOBIIOM YKHCIIE OMBITOB YacTOTA
coObITUSI OJIM3KA K €70 BEPOSITHOCTH.

Pemarp 3apa4n Ha U3MEPEHHUE BEPOATHOCTEN

C MOMOUIBIO 4acToT. O0CYKAATH POIIb 3aKOHA
O0NMbLIMX YKCceNl B 000CHOBAHMYM YaCTOTHOIO METO/IA
U3MEPEHUS BEPOSATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIMX YMCEIT KAK MPOSIBICHUE
CTaTUCTUYECKON YCTOMYMUBOCTH B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YMCEIl B TPUPOIE U
B YKU3HHM YEJIOBEKA

O0001EHNE, KOHTPOJIb 10 [IpencraBneHne TaHHBIX. IoBTOPATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHUM.
BeposTHOCTB citydaiiHOro Pemars 3anqa4n Ha NPEACTABICHUE U ONTUCAHUE
COOBITHSL. DIEMEHTBI JAHHBIX.

KoMOuHaropuku. Ciydyaiinele | Pemiarh 3aga4u Ha HAXOKICHUE BEPOSATHOCTER
BEJIMYMHEI U PaCIIPEACTICHUS COOBITUH, B TOM YHCJIE B ONBITAX C

PABHOBO3M O3KHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH,
BEPOATHOCTEH OOBENMHEHUS U IEPECCUCHUS
COOBITUH, BEIYMCIISITh BEPOSITHOCTH B OMBITAX

C CEpUAMU CITYYAHBIX UCIIBITAHUHI

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI PAMME
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