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1. OenepanbHass pabouyass mporpamMma IO y4eOHOMY MPEaMETy
«Maremartuka» (yriiyOJI€HHBIA ypOBeHb) (mpeameTHas obiacte «MaTemaTuka u
nHpopmatuka») (gajsee COOTBETCTBEHHO - TMporpamMmMa IO MaTeMaTHKe,
MaTeMaThKa) BKJIIOYAET TMOSICHUTEIbHYIO 3aIllUCKy, COJCp)KaHHe OOydeHHUs,
IJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS IPOTrPaMMBbI [0 MaTeMAaTHKE.

2. [losicHuTENBHAS 3amUCKA.

[Iporpamma 1o MareMatuke yrayOJn€HHOro ypoBHA Mg oOydarommxcs 7-9
KjaccoB pazpaborana Ha ocHoBe PI'OC OOO. B mporpamme mo MareMaTuke
YUTEHBI UJCU U TOJOKECHUS KOHIIETIIUN Pa3BUTHUSI MATEMaTUYECKOTO 00pa30BaHUs
B Poccuiickon denepanuu.
[Ipeamerom MaTeMaTUKH SBISIOTCS (PyHIaMEHTAIbHbBIE CTPYKTYPhI HAIIETO MUpPA -
POCTPAHCTBEHHBIE (DOPMBI M KOJUYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHUIIHUX,
yCBaWBaEMbIX B  HEMOCPEJACTBEHHOM OIBITE, JO JIOCTATOYHO  CIIOXKHBIX,
HEOOXOAUMBIX JJISI Pa3BUTHUS HAYYHBIX M TMPUKIAIHBIX uaeh). MaremaTudeckue
3HaHUS OO0ECNEYMBAIOT MOHUMAHUE MPUHIIUIIOB YCTPOWCTBA M HCIOJIH30BAHUS
COBPEMEHHOW  TEXHWUKH, BOCHPHUATHE U  HMHTEPIPETAlUI0  COIMAJIbHOM,
SKOHOMUYECKOM, TMOTUTHYECKOW HHGOpPMAILMK, JA0T BO3MOXKHOCTH BBITIOJIHSITH
pacy€Thl M COCTABJISATH AJTOPUTMBI, HAXOJIUTh U MPUMEHSATH (POPMYJIbI, BIAJCTh
MPaKTUYECKUMU TpUEMAMU T€OMETPUUYECKUX M3MEPEHUH W MOCTPOCHUMN, YUTATh
uH(dOpMaINIo, MPEJCTABICHHYIO B BHJIE TaOIHIl, 1UarpaMM U rpaduKoB, KUTh B
YCIIOBUSAX HEONPENENEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX
COOBITHIA.
N3yyenne mareMatuku (opMupyer y o0Oy4aroluxcsi MaTeMaTUYeCKHH CTHIIb
MBIIIJICHUSI, TPOSBIAIOMIMICS B  ONPENEIEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OOyuaroluecs: OCBaMBAIOT TaKUE MPUEMBI U METOABI MBIIUICHHS, KaK UHIYKIUS U
NeAyKIrs, 0000IIeHHe W KOHKPETH3allMs, aHaIW3 M CUHTE3, KiaccupUKaIusi U
cuctemaTuzanus, alOcTparupoBaHue U aHaiorusi. OOBEKTH MaTeMaTHYECKHX
YMO3aKJIIOUEHUH, TpaBWJIa HX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOSHUM, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUS (OPMYIUPOBATH,
00OCHOBBIBaTh M JOKa3bIBATh CYXKICHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIICHUE. N3yuenue MaTeMaTUKH oOecrieuynBaeT dbopmupoBaHue
AJTOPUTMUYECKON KOMIIOHEHTHI MBILIIJICHUS M BOCIIUTAHUE YMEHUU JEWCTBOBATh
M0 3aJaHHBIM aJTOPUTMaM, COBEPLICHCTBOBATh W3BECTHBIE UM KOHCTPYUPOBATh
HOBBIE. B miporiecce pemieHus 3aja4 - OCHOBOM y4eOHOMU NESITEIbHOCTH Ha ypOKax
MaTeMaTHKHU - Pa3BUBAIOTCA TBOPUYECKAs U MPUKIIAIHASI CTOPOHBI MBIILIICHHUS.
OOyueHne mMaTeMaTUKe NAET BO3MOXKHOCTH Pa3BUBaTh y OOY4YaIOLIUXCSA TOYHYIO,
palMoOHAIbHYI0O W HWHQOPMATHBHYIO peYb, YyMEHHE OTOWpaTh Hambojee
MOIXOIAIINE S3BIKOBBIC, CHMBOJIMYECKHUE, TPAPUIECKUE CPECTBA JIJIST BHIPAKCHHSI
CYXKJICHHI U HaTJISITHOTO UX MPEICTaBICHUS.
[Ipn u3ydYeHMM MaTeMaTUKH OCYILECTBISETCS 0O0Illee 3HAKOMCTBO C METOAaMU
MO3HAHUSL JEUCTBUTENIBHOCTH, TNPEACTABICHUAMH O TMpeIMeTe HM MeToaax
MaTeMaTUKHU, UX OTIIMYMHU OT METOJOB JPYTMX €CTECTBEHHBIX M T'YMaHHUTAPHBIX
HayK,

00 0COOEHHOCTSIX MPUMEHEHHSI MATEMATUKHU JIJIsl PEUICHUS] HAYYHBIX U



MPUKJIAIHBIX 3a]1a4.
Marematudyeckoe oOpazoBanue B Poccuiickoil @epepainuu JOJKHO peELIaTh, B
YaCTHOCTH 3aJjadyd OOECIEUEHMs] CTPaHbl BBINYCKHUKAMU, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJOJLKEHHS] 00pa30BaHMs B Pa3IMUHbBIX
HalpaBJICHUsIX, BKJIIOYasi MaTeMaTUYeCKue WHCCleaoBaHusl, padoty B cdepe
MH()OPMAIIMOHHBIX TEXHOJOTUM, MPENoJaBaHNe MAaTEMaTUKH, C OJTHOW CTOPOHBI, U
MPUMEHEHUE MAaTeMaTUKU B JPYTrUX HayKax, B WHKEHEPHO-TEXHOJOTHYECKOU U
conuanbHOil cdepe ¢ Japyroil crTopoHbl. Jlns oOecrieueHus JTOCTUKEHUS
COOTBETCTBYIOLLIEH 3THM 3aJayaM MaTe€MaTUYeCKOM MOJArOTOBKH OO0yYaroluxcs,
JUIsL YAIOBJIETBOPEHMSI MX 3alPOCOB M BO3MOXHOCTEW MpelHa3HauYeHa Mporpamma
yriayOnéHHOro u3yyeHust matemMaTuku. IlporpaMmma no Maremartuke yriayOia&éHHOTO
YpOBHS Ta€T BO3MOXKHOCTb PACHIUPUTh U YTIYOUTH KPYT M3y4aeMbIX BOIPOCOB,
co3aaTh OoJee LEJIOCTHOE MPEACTABICHHE O CUCTEME MaTeMaTHYeCKUX 3HAHUH,
chopmupoBaTh 00Jsiee YCTOWYUBBIC U OCO3HAHHBIC YMEHHUS.
[TpuopuTeTHRIMU TIEIIMU O0YUCHHS MaTeMaTHKe B 7-9 Kilaccax sIBISIOTCS:
dbopmMupoBaHUe IEHTPATBLHBIX MATEMATUUECKUX TTOHATHH (YHCIIO, BETMYMHA,
reoMeTpuiecKas durypa, nepeMeHHas, BEPOSITHOCT, byHKIHUNA),
o0ecrieunBalOIMMUX MPEEMCTBEHHOCTh U TMEPCINEKTUBHOCTh MAaTEeMaTHYECKOTO
o0Opa3oBaHus 00yYarOIUXCS;
NoJIBe/IeHHe OOYy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSA3U MAaTEMAaTHUKU M OKPYXKAIOIIEro MHUpa, MOHUMAaHUE MAaTEeMaTHUKH Kak
4acTH O0IIeH KyJIbTyphl 4YeTOBEYECTRA;
pa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEW O0O0ydaromuxcs,
NO3HABATENIbHOM  AaKTUBHOCTH, MCCJIEAOBATENbCKMX YMEHUH, KPUTHYHOCTH
MBIIUICHHS], UHTEPECA K U3YUYECHHUIO0 MAaTEMAaTUKH;
dopMupoBanue GYHKIMOHATBLHOM MaTEMaTHYECKOM TIpaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSBICHHS ~ MAaTeMAaTHYECKUX  TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAIbHBIX KU3HEHHBIX CUTYalUHUSX U MPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha A3BIKE MATEMATUKU M CO3/]aBaTh MAaTEeMaTHUYECKUE MOJICIH,
MIPUMEHSITh OCBOCHHBII MaTEeMaTHYECKUW ammapar Mg peleHus MpPaKTHUKO-
OpPUEHTHPOBAHHBIX 3a/la4y, MHTEPHPETHUPOBATH U OIEHUBATH IOJTYyYECHHBIC
pEe3yIbTaTHI.
OCHOBHbBIE JIMHUHU COJIEpXKaHUA MpOrpaMMbl IO MaTeMaThke B 7-9 Kiaccax:
«Yucna w©  BBIYUCHCHHS», «Anredpa»  («AnreOpanyeckue  BBIPAKCHUSY,
«YpaBHeHUsT U HepaBeHCTBa»), «DyHkuum», «l'eomerpus («I'eomerpuueckue
burypsl ®m uX CcBOWcTBay, «M3MepeHHe TeOMETPUYECKUX  BEIUYUHY),
«BeposiTHOCT, W cTaTUCTHKa». JlaHHBIE JMHUK Pa3BUBAIOTCA MapaJljieiIbHO,
KaXJass B COOTBETCTBUM C COOCTBEHHOW TPHUPOAOW M TPATUIUSMHU, OJHAKO HE
HE3aBHUCHMO OJIHA OT JAPYTOii, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUH.
Copnep:xanue mporpamMMbl M0 MaTeMaTUKeE, paclpeieiEHHOe MO rojgaM o0ydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIUINHUATIBHBIM
BOIpOcaM oOOydaromuecs oOpamainch HEOJAHOKPATHO, YTOOBI OBJIAaJCHUE
MaTeMaTUYeCKUMHU MOHSTUSIMU U HaBBIKAMU OCYIIECTBISIIOCH MOCIIEI0BATENIbHO U



MOCTYNATEIbHO, ¢ COOJIOJICHUEM MPUHIMIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHMS
BKJIFOYAJIUCH B OOILYIO CUCTEMY MAaTeMaTHUYECKUX MPEACTABICHUN 00y4aromuxcs,
pacuupsis u yriryossist e€, 00pa3ysi IpOYHbIe MHOXKECTBEHHBIEC CBS3H.

B cootBerctBumn ¢ ®I'OC OO0 maremaTHka sBASETCS 005A3aTEIbHBIM MPEAMETOM
Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHus U U3y4aeTcs Ha YIIIyOJIEHHOM YpPOBHE
B paMKax CIEIyloUMX Yy4yeOHbIX KypcoB: «AnrebOpay», «['eomerpus»,
«BeposTHOCTh U CTATUCTHKAY.

OO611ee 4KcI0 4YacoB, peKOMEHIOBAHHBIX JJI1 U3yUYE€HUs] MaTEMaTUKH, - 816 yacos:
B 7 kmacce - 272 4Jaca (8 dacoB B Hememo), B 8 kiacce - 272 yaca (8 yacoB B
HeJel0), B 9 kimacce - 272 4Jaca (8 4acoB B HEJIEIIO).

3. OcBoeHue maTemMaTHKUd JOJKHO OOecrneunBaTh JOCTHXKEHHE Ha
YPOBHE OCHOBHOI'O o0OHIEro oOpa3oBaHUsA JMYHOCTHBIX, METaNpEeAMETHBIX H
IpEeIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIM4HOCTHBIE  pE3yJbTAaThl OCBOCHHS MpOrpaMMbl 1O MaTeMaTHKe

XapaKTepU3yrTCs:

1) maTpuoTUYEeCcKOe BOCITUTAHHUE:

NpOSIBIGHHEM HWHTEpeca K TMPOUUIOMY U HACTOAIIEMY pPOCCUICKON
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ITHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) Ipa)xIaHCKOE U JIyXOBHO-HPABCTBCHHOE BOCITUTAHUE!

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S13aHHOCTEH Tpa)KAaHNHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCTH)KCHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJTbHO-3TUYECKUX IPUHIIUIIOB B ICSITEIIbHOCTH YUYEHOTO;

3) TpymoBOE BOCIIHUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YydYacTHE B PEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKON HAMPaBIEHHOCTH, OCO3HAHHEM BAKHOCTH
MaTeMaTU4eCKOro
oOpa3oBaHUsA Ha TPOTSHKEHUHM BCEHW >KM3HU NJIsl YCIEMHOW MpodeccHOoHATbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBHUIYAIBHON TPAEKTOPUU 0Opa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) >CTeTHYEeCKOE BOCITUTAHHC:

CHOCOOHOCTBIO K IMOLMOHATIEHOMY H ACTETUYECKOMY
BOCIIPHSITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PELICHHH, pacCyXJIECHUW, YMEHHUIO BHUJIETh
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEeHHOCTH HayYHOTO MO3HAHUS:

OpUEHTauuel B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HbIX
IIPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMaHWEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU

4



JESATENBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHUS ITUBUIH3AIINY,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTeMaTHYeCKON KYJIbTYypOil KaK CpPeJICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM HAaBBIKAMH HCCIICIOBATEIHCKOMN TESITETEHOCTH;

6) ¢usmueckoe BocmuTaHWe, (OPMHUPOBAHUE KYJIBTYPHl 3/I0POBBS U
OMOIMOHATILHOTO OJIArOTIOY YK :

TOTOBHOCTBIO TPUMEHITh MaTeMaTHYECKUE 3HAHWS B HMHTEPECax CBOETO
3I0POBBS, BEIEHUS  3I0pPOBOro  oOpa3a KM3HM  (3II0pOBOE  TUTaHHE,
cOQIaHCHPOBAHHBIA PEXKUM 3aHATHUA W OTHABIXA, PETYJsIpHAs Qu3nYecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQJIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha ONTMOKY M TaKOTO K€ MpaBa JPYroro 4ejaoBeKa;

7) DKOJIOTHYECKOE BOCITUTAHHE:

OpHEHTaIMel Ha TPUMEHEHUE MaTEMaTHICCKUX 3HAHUN TSl pEIICHUS 3a]1a4
B 00JJaCTH COXPAaHHOCTH OKPYXKAIOIIEH Cpeibl, TUIAHUPOBAHUS ITOCTYIIKOB M
OIICHKU WX BO3MOJKHBIX ITOCJICJICTBHM JJII OKPYXKAIOMIEeH Cpeabl, OCO3HAHHEM
TJI00AJIBHOTO XapaKTepa SKOJOTHYSCKHUX TTPOOJIEM U IIyTeH UX PEIICHUS;

8) ajganrTanus K HM3MEHSIONIMMCS YCIOBHSM COLMAIBHOW W IPHPOIHOM
CpeIbL:

TOTOBHOCTBIO K JICHCTBHMSIM B YCIIOBHSIX HEOIPEICICHHOCTH, IMOBBIIICHHIO
YpOBHS
CBOCH KOMITETCHTHOCTH 4epe3 MPaKTHUYECKYIO JCSITCIIBHOCTh, B TOM YHCIIC YMCHHUE
YUYUTBCS Y JPYTHX IO, MpHoOpeTaTh B COBMECTHOW MACSITENFHOCTH HOBBIC
3HaHWs, HABBIKW U KOMIICTCHIIMH U3 OTIBITA APYTHUX;

HEOOXOMMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, (DOPMYIHPOBATH UICH,
TIOHATHS, TUIIOTE3bl 00 0OOBEKTAX W SBICHUSIX, B TOM YHCIIE paHee HE M3BECTHBIX,
0CO3HaBaTh JCPUIMTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIAaHHPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYalllO, BOCIPUHUMATH
CTPECCOBYIO CHTYyallMI0 KaK BBI3OB, TPEOYIOIIHHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMbIe pElICHUs] W JEHUCTBUS, (OpMyNIHpoBaTh W OIICHWBATH PUCKH U
TIOCTIeICTBUSA, (DOPMHUPOBATH OTIBIT.

B pesynbraTe OCBOEHHS MPOTpaMMBI IO MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oOmrero o0pa3oBanusi y oOyuaromierocst 0yayTr chopMHpPOBaHBI METaNPEAMETHBIC
PE3YNIbTATHI, XapaKTepU3YIOIUeCs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

VYHuBepcanbHbIC TO3HABATENBHBIE JEUCTBHS oOecmednBaloT (HOPMHUPOBAHHE
0a30BBIX KOTHUTHUBHBIX MPOIECCOB OOYYAIOMUXCS (OCBOCHUE METOJOB IMO3HAHMS
OKPYXAIOIEro MUpa, MPUMEHEHHE JIOTHYECKUX, HCCIIECIOBATEIHCKUX OMEpaInii,
yMEHHH paboTaTh ¢ HHpOpMaIuei).

Y oOyuaromerocss OyayT cGoOpMHpPOBaHBI CIEAYIONIHME Oa30BbIE JIOTHYCCKHE
JICHUCTBUS KaK 9acTh MIO3HABATEIPHBIX YHUBEPCAIBHBIX YICOHBIX ICHCTBHIA:
BBISIBIISITh WM XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHIA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABINBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,



OCHOBaHMSI

11 00001IeHNs M CpAaBHEHUS, KPUTEPHH MTPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPe0OPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIC
U OTpHIIATEIbHbBIC, €IMHUYHBIC, YACTHBIE M 00IINe, YCIOBHEIE,

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W TMPOTHBOPCYHUS B
(dakTax, MaHHBIX, HAONIOJCHHUSIX W YTBEPXKACHHUSAX, MpeajiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IIPOTUBOPEUYUN;

MPOBOJUTL BBIBOABI C HCIIOIH30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh J10Ka3aTelbCTBA MAaTEMaTHYEeCKHX YTBEpPKICHUH (NpsMble U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeIhCTBA MAaTEMaTHUYECKHX
(GakToOB, BHICTpAaWBaTh APTYMEHTAIIMIO, MPHBOJIUTH MPHUMEPHl U KOHTPIPUMEPHI,
NPUMCHATh METOJ MaTEeMaTHYCCKOW WHIYKIIUU, OOOCHOBBIBATH COOCTBCHHBIC
paccyXIeHus;

BBIOMPATh CIIOCOO pelieHus y4eOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh Hawboyiee TMOAXOASIIMHA C YYETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTCPHUCB).

Y oOydarorierocs OoynyT chopMHUpPOBaHbI CIIeAYIOIINe 0a3oBbIe
MCCIICJIOBATEIbCKUE JICWCTBUS KaK 4YacTh II03HABATEIBHBIX YHHUBEPCAIBHBIX
y4eOHBIX ACHCTBUI:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUM HMHCTPYMEHT TIO3HAHUS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTUBOpPEYHE,  MpoOJIemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH TIO  CAMOCTOSITEIbHO  COCTaBJIEHHOMY  IIJIaHYy  DKCIEPUMEHT,
UCCJIEIOBAaHNWE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKoro oOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOINEHUS M BBIBOJABI 10 pe3yjbTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HUCCJECJOBAaHUS, OKCIIEPUMEHTa,  OLICHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIICHNUI;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIOBHSIX.

VY oOyuatomerocst 0yayT chopMUpPOBaHbI YMEHUSI paboTaTh ¢ MHPOpPMANIUEH Kak
9acTh NMO3HABATEIIbHBIX YHHBEPCAIBHBIX YICOHBIX ICHCTBUN:

BBISIBJIATH ~ HEJOCTATOYHOCTh M W30BITOYHOCTH  WMH(POpPMAIUH,  JIaHHBIX,
HEOOXOAMMBIX ISl PEIICHHMS 3a/1a4H;

BBIOWpaTh,  AHAIM3HPOBATh,  CHUCTEMATH3UPOBATH W  HWHTEPIPETHPOBATH
WH(POPMAITHIO PA3TMYHBIX BUAOB U (POPM TIPEICTABICHHUS;

BbIOMpaTh (popMy TpencTaBlieHUs WHPOPMAIMU M WILTIOCTPUPOBATH peEIIacMbIe
3aJ]aud CXeMaMH, JuarpaMMaMu, HHOU rpaduKol U X KOMOMHALUSMU;

OLICHWBATh HAJAEKHOCTh HMH(OOPMALMK IO KPHUTEPHSIM, MPESIIOKESHHBIM WU
c(hOpMYyITUPOBAHHBIM CAMOCTOSTEIIHHO.

YHUBepcaIbHbIC KOMMYHHUKATHBHbBIE JCHCTBHS o0ecrneunBaroT
c(OPMHUPOBAHHOCTH COIMATILHBIX HABBIKOB 00YJYaIOITUXCS.

6




VY oOyuatomerocss OyayT copMHpOBaHbI yMEHHsI OOIIEHUS KaK YacTh
KOMMYHUKATHBHBIX YHUBEPCAIBHBIX YICOHBIX TCHCTBHIA:

BOCIIPHHUMATh W (OPMYIHPOBATH CYXKJCHHS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W NMHCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS MO XOAYy PEUICHUS 3a7aud |
MOJIYYCHHBIM PE3YJIbTaTaM;

B XOJe OOCYXIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMHI,
MpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA ITOUCK
pEIICHMS, COIMOCTABIATh CBOHM CYXACHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy)KWBaTh pa3Inuue W CXOACTBO TO3HIIMH, B KOPPEKTHOH (opme
(GbopMyITHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIATh PE3YyIbTaThl PEHICHUS 3aJadd, SKCICPUMEHTa, WCCIICIOBAHMS,
NPOEKTa, CaMOCTOSATEIBHO BBIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3aja4
NIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

Y obyugaromerocss 0ynyT chOpMHUpPOBAaHBI yYMEHHUS COTPYIHUYECTBA KaK YacTh
KOMMYHHUKATUBHBIX YHUBEPCATLHBIX YYCOHBIX JICHCTBHIA:

NOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIESCTBA KOMAHJHOW W WHIAWBUIYaJIbHOM
paboThl TMPH pEIICHWH YYEOHBIX MaTEMaTUYCCKUX 3ajJad, NPHUHUMATh IeJb
COBMECTHOM JCATCIBHOCTH, IUIAHHPOBATh OPTaHHM3AIlMI0 COBMECTHOH padoTHI,
pacmpenensiaTh BUABI padoT, JTOTOBapHBAThCS, OOCYKIaTh IMPOLECC M PE3yNIbTaT
paboThl, 000011aTh MHEHHUST HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBHIX (opMax paboTel (0OCyKaeHus, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMB» W HWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JEUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJaJa B OOIIMIA pe3ylbTar IIo
KpUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMU B3aHUMOICHCTBHUS.
VYHuBepcanbHble PpEryIsTUBHBIC JEUCTBHS  oOecreunBaroT  (HOpMHUpPOBAHHE
CMBICIIOBBIX YCTAHOBOK M >KU3HEHHBIX HABBIKOB JTMYHOCTH.

VY o6yuatomerocst OynyT copMUpOBaHBl YMEHHS CAMOOpPraHU3AIMKM KaK 4YacTh
PETYISITUBHBIX YHUBEPCAIbHBIX YUCOHBIX JACHCTBHIA:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M Yy4YEOHBIX CUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEIILHO COCTABJIATH IUIAH, AITOPUTM DPEIICHUS 3a/ladd (UJU €r0 4YacTh),
BBIOWPATh CHOCOO pElIeHHus] C y4ETOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUHA C
y4€TOM HOBOU MH(pOPMAIIUU.

VY oOydaromerocss Oyayt copMUpOBaHBI YMEHHUS CAMOKOHTPOJS KaK 4YacTh
PETYISITUBHBIX YHUBEPCAIBHBIX YUCOHBIX JTCHCTBHIA:

BIAJCTh CIIOCOOAMM CaMOTPOBEPKH, CAMOKOHTPOJS Tporecca W pe3yiabTaTa
pEIICHHS] MaTeMaTHIEeCKOM 3a/1a4i, CAMOMOTHBAITNH U pedIIeKCHH;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH NpPH PEIICHUH 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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OLICHMBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TIIOCTABJIECHHOM IEeNu MU
YCIOBUSIM, OOBSICHSATh TPUYUHBI JOCTHXKEHUS WIM HEJIOCTUKEHUS 11eJTU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

VY oOyuaroierocss 6yayT chopMUpPOBaAaHO YMEHHE SMOILMOHAIBHOTO WHTEJUICKTa
KaK 4acCTh PETYISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIA:

BBIpaKaTh AYMOIUU MIPU U3YUYEHUH MaTEMAaTUUECKUX O0OBEKTOB U (haKTOB, JaBaTh
SMOIMOHAJIBLHYIO OLICHKY PELIECHUs 3a/1auu.

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MPOTPAMMBI MO MaTeMaTHKE YriayOJEHHOTO
YPOBHSI MPEJCTABIEHBI MO rofaM OOy4YeHHUs B CIEAYIOLIUX pa3zesiaX MporpamMMbl
Mo MaTeMaTHKe B paMKax OT/ACJIBbHBIX YYEOHBIX KYypCOB il 7-9 KIIacCOB:
«Anrebpay, «['eomerpusi», « BeposiTHOCTh U CTATUCTUKAY.

Pa3Butre nOTMYECKHMX TMPEACTABICHUNA W HABBIKOB JIOTMUECKOTO MBIIUICHUS
oOydJaromMxcs OCYIIECTBISIETCST B paMKax BCEX Ha3BaHHBIX KYypCOB Ha
NPOTSHKEHUU BcexX JieT oOyueHus. [lpeamoniaraercsi, 4To BBIMYCKHUK 9 Kiacca
CMOXET CTPOUTh BBICKA3bIBAHMS W OTPHUIAHUS BBICKA3bIBaHUM, paclOo3HABAThH
UCTUHHBIE W JIOXKHBIC BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
BBITIOJIHSITh ~ OTEpPAllMM  HaJl BBICKA3bIBAHUSMU, CTPOUTH BBICKA3BIBAHUS W
pacCy>KJIeHUsI Ha OCHOBE JIOTMYECKMX TMpaBWi, peuiaTh JOTHYECKUE 3a/1ayw,
HAYYHUTCS TPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIIUHU, OBJIAJICCT MOHSITHUSIMU:
OTIpeJIeNIeHHEe, aKCHOMa, TEOpEMa, JI0KA3aTeNIbCTBO - U HAYUUTCS UCIOJIb30BaTh UX
IIpU BBITIOJIHEHUH Y4€OHBIX U BHEY4eOHBIX 3a7ad. [Ipu 3TOM BBeJeHHUE OCHOBHBIX
JOTUYECKUX TOHSITUH U OCBOCHUE OCHOBHBIX CBSI3aHHBIX C HHMHU BHJIOB
NEATEIbHOCTH OTHECEHO K Kypcy «BepoATHOCTP M CTAaTUCTHKa» U TaKKe
pacmnpeiesieHo 10 TojaM 00y4YeHHs.

B pamkax Bcex Tp€X KypcoB ocymlecTBisieTcss (OpMHUpPOBAHUE YMEHUs BBIOMpATh
NOAXOASIIUN METOJ JJI PEIICHUS 3aa4M, BBIABISTH MPUMEPHl MATEMATUYECKUX
3aKOHOMEPHOCTEH B MPUPOJIE U OOIIECTBEHHOM KU3HU, PACIO3HABATH MPOSIBICHHE
3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, IPUMEHATh MAaTEMATHUUYECKUE 3HAHUSI U OMBIT
MaTEMaTUYECKON NEATETbHOCTH B CHUTYyaIUsAX peaidbHOU ku3Hu. OOyuaromuecs
3HAKOMATCSI C HAy4YHbIMH pPE3yJbTaTaMH, IOJIYYEHHBIMH B XOJ€ PpPa3BUTHUS
apuMeTHKH, anreOpbl, TEOMETPUHU, TEOPUU BEPOSITHOCTH, CTATUCTHKUA U ydaTcs
UX ONUCHIBATH, MPUBOIAT MPUMEPH MATEMATUYECKUX OTKPBITHII U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHOM MCTOPUH HAYKH.

4, OdenepanpHas pabouasi mporpamMma y4eOHOTO Kypca «Anrebpa» Ha
yrayOonéHHoM ypoBHe B 7-9 Kiaccax (Janee COOTBETCTBEHHO - MpOTrpaMma
yae0HOTO Kypca «Anredpay, ydeOHbIH KypcC).

[TosicHuTeNnbHAS 3aMKCKA.

AnreOpa siBAsieTCA OJJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0Opa3oBaHMS:
OHa o0ecrieYnBaeT U3yuYeHHUE APYTUX AUCIUIUIMH KaK €CTECTBEHHOHAYYHOI O, TaK U
TYMaHUTAPHOTO IHUKJIOB, €& OCBOCHHE HEOOXOAUMO ISl  MPOJOKCHHUS
oOpa3oBaHus U Il TOBCEHEBHOM >ku3HU. Pa3Buthe y 00ydarommxcs Hay4HbBIX
MPEACTABICHUA O MPOUCXOXKIECHUU M CYUIHOCTH ainreOpanuyeckux alOCTpakiui,
croco0e OTpaKeHHs] MaTEMATUYECKOW HAyKOW SIBJICHUI U MPOLIECCOB B MPUPOJIE U
oO0l1llecTBe, PO MATEMATHYECKOIO MOJEIUPOBaHUS B HAyYHOM IO3HAHUU U B
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MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KadyeCTB
MBIIIUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEMEHHOM LIU(PPOBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrieyumBaeT pa3BUTUE YMEHUs HaAOII0JaTh, CpPaBHUBATH,
HaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTU MBIIUICHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHS, BBIBOIBI, (HOPMYIHPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpbl 00ecreyrBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS OOYYalOMUXCS: OHU HCIOJIB3YIOT JACAYKTHBHBIC M WHIYKTHBHBIC
paccyxaeHusi, o000IIeHHEe M KOHKpETHU3allhio, abCTparupoBaHUE W aHAJIOTHUIO.
OOyuenune anrebpe mpenanojaracT 3HAUYUTEIbHBIA O0BEM CaMOCTOSITEIBHOM
NEATeIbHOCTH  OOYYarolIuXcsi, IOATOMY CaMOCTOATENIbHOE peIIeHHe 3ajad
00y4JaroImUMHUCS SBJISIETCS pealn3alueil e TeIbHOCTHOTO MPUHIIUIA 00 yUSHUSI.

B cTtpykType mporpammbl yueOHOro Kypca «Anredpa» yriayOoJ€HHOTrO U3y4YeHUs
OCHOBHOE€ MECTO 3aHUMAIOT CoOJIep)KaTelbHO-MeToauueckue nauHuu: «Yucna u
BBIYHUCIICHUS», «AJIre0pandeckue BhIPOKEHUS», «YpPaBHEHUS W HEPABEHCTBAY,
«Dynkiuny. Kaxnas u3 3TUX cofepKareibHO-METOAMYECKUX JIMHUN Pa3BUBACTCS
Ha TIPOTSHKCHUM TPEX JIET M3yYeHUs Kypca, B3aUMOJCHCTBYS C IPYTHMMH €ro
TuHUAMH. B Xoje wu3ydeHHs Kypca OOydYaronIuMCsS MPUXOJIUTCS JIOTHYECKU
paccyXaaTh, UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBSA3W ¢ 3TUM B
nmporpaMMmy yueOHOTO Kypca «Anredpa» BKIHOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
IpeJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaXx MaTeMaTH4eCKOTro OoOpa3oBaHUs U
CIIOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YaIOIIMMHCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTU4eckoro s3bika. CoaepikaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBIO
y4eOHOro Kypca « Anredpay ABISE€TCS €ro HHTETPUPOBAHHBINA XapaKTep.
Copepsxanue aMHUM «YKcia U BEIYUCIEHUSD CIYKUT OCHOBOM I NajdbHEHIIEro
U3Y4YEeHHs] MAaT€MaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOLIUXCS JIOTUYECKOTO
MBIIIICHUS, (QOPMHUPOBAHUIO YMEHHUS TIOJIb30BAThCS AQITOPUTMAMHU, a TaKKe
NPUOOPETEHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX [JiIsi TIOBCEJIHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IIET0 0Opa3oBaHMS
CBS3aHO C pAalMOHATBHBIMH M HUPPALMOHAIBHBIMU YHCIAMHU, (POpMUPOBAHHEM
NPEJCTABICHUA O JEUCTBUTEIHLHOM 4YHCJE. 3aBEpPUICHHUE OCBOCHMS YHCIOBOM
JUHUH OTHECEHO K CpeTHEMY 00I1eMy 00pa3oBaHUIO.

Conepxkanue NByX aireOpandecKux JIMHUN - «AnreOpandecKue BBIPKCHHS» U
«YpaBHEHHsSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIHXCS
MaTeMaTUYEeCKOTO armapara, HeOOXOJAMMOTro I PEelIeHUs 3aJad MaTeMaTHUKH,
CMEXHBIX TIPEIMETOB U OKpYKaloliei pearbHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHus y4e€OHBI MaTepuan TPYNIUPYETCS BOKPYT  paIlMOHAIBHBIX
BBIpOKEHUN. AnreOpa IEMOHCTPHPYET 3HAYCHHUE MaTeMAaTHKHA KakK S3bIKa JUIs
MOCTPOCHUSI MAaTeMaTUYECKHX MOJIENCH, OINUCAaHUS TIPOIECCOB U  SBICHHUM
peanmbHOTO Mmpa. B 3amaum oOydeHws: anreOpe BXOASAT TaKKe HalbHEHIIee
pa3BUTHE QITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIWMOTrOo, B YaCTHOCTH, JIs
OCBOCHHS Kypca HWH(POPMATUKH, W OBJAJACHUEC HABBIKAMU JEAyKTHBHBIX
paccyxnaenuii. IIpeoOpa3oBanue CHUMBOJIBHBIX (DOPM CIOCOOCTBYET Pa3BUTHIO
BOOOpaXeHMs, CIIOCOOHOCTEW K MAaTEMAaTHYECKOMY TBOPUYECTRY.

Conepxanne (QyHKIIMOHATBHO-Tpa)UUECKOW JMHUW HAIEJIEHO Ha TOJYYCHHE
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oOy4JaromuMHCs 3HAaHUN O (YHKUMAX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUTSL OTIUCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIC
n obuiectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTUIO y OOydarolIuxcs
YMEHHMS UCIIOJb30BATh PA3JIUYHBIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH -
CJIOBECHOTO, CHUMBOJIMYECKOTO, IpaduyecKkoro, BHOCUT BKJad B (GOpMUpOBaHUE
MPEACTaBICHUN O POJIM MaTEeMaTUKK B PA3BUTUH ITUBWIU3AIUUA U KYJIBTYPHI.
VYrinyOnénublil Kypce anreOpbl XapakTepU3yeTcsl H3y4eHHEM

JTOTIOJTHUTENIBHOTO TEOPETUYECKOr0 ammapara W CBI3aHHBIX C HUM METOJO0B
pemeHus 3agad. AnreOpa sBISIETCS SA3BIKOM JJIi ONUCAHUSL OOBEKTOB W
3aKOHOMEPHOCTEN, CIIY’)KUT OCHOBOM MaTreMaTU4yecKoro mojaenaupoBanus. [lpu
ATOM CcaMHu OOBEKTHl MAaTEMAaTUYECKUX YMO3AKIIOUEHUW U MPUHSITHIE B anredpe
npaBuja HMX KOHCTPYUPOBAHUSA  CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHHUM
000CHOBBIBATh U JJOKA3bIBaTh CYXICHUS, PA3BUBAIOT MATEMATUUECKYIO UHTYHUIIHIO,
KpPATKO ¥ HArJsIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOCHUM U ydaT
uxX npuMeHeHutoo. Tem cambiM anrebpa 3aHUMaeT OJHO U3 BEAYIIMX MECT B
dbopMUPOBaHUY HAYIHO-TEOPETUUECKOTO MBIIIUICHUST 00YYatOIINXCS.

CornacHo yueOHOMY TUIaHy B 7-9 Kjaccax m3ydaercsl yueOHBINH Kype «Anredpay,
KOTOPBIN BKJIIOYAET CJEAYIOLIUE OCHOBHBIE pasjeibl coaepkaHus: «YHucma u
BBIYHCIICHUS», «AJreOpandeckue BbIPOKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIHAWY.

OOmiee 4YUCIO YacoB, PEKOMEHIOBAaHHBIX /I H3y4YeHHUS yueOHOro Kypca
«Anrebpay, - 408 yacoB: B 7 kinacce - 136 gacoB (4 daca B HeJlent0), B 8 Kiacce -
136 gyacoB (4 yaca B Hezeln), B 9 kiacce - 136 yacoB (4 yaca B HEJIEIIO).
Conep>xanue o0y4yeHus B 7 Kiacce.

Uucna 1 BEIYUCIICHHUS.

Panvonansapie uymcna. CpaBHEHHE, YHOPAIOYMBAHHE U apu(METUUECKHE
NEUCTBHS C pallMOHANIBHBIMU YUCIaMu. YHclioBas mpsiMasi, MOJ1yJIb YHCIIA.
Crenenb ¢ HaTypaJibHbIM IIOKa3aTeleM U €€ CBOMCTBAa. 3aluCh YKcla B
NECSITUYHOM MTO3ULIUOHHON CUCTEME CUNCIICHUS.

Pemenue TeKCTOBBIX 3amay apupMeThyeckuM crocoOom. Pemienue 3amau w3
peaNbHON MPAKTUKH HA YaCcTH, HA APOOH, HA MPOIECHTHI, TPUMEHEHHE OTHOIICHUN
W TPOTOPIMK MpU pEHICHUH 3a/lady, pElIeHWe 3aJad Ha JBIKEHHE, padory,
MOKYIIKH, HAJIOTH.

JenumocTh 1enbIX uyncena. CBOMCTBA ASTUMOCTH.

[IpocTeie 1 cocTaBHbIe uncna. YETHbIE U HEUETHBIC uncaa. [Ipu3Haku nenmmMocTu
Ha2,4,8,5, 3,6,9, 10, 11. [Ipu3Haku AeTUMOCTH CYMMBI U TTPOU3BEACHUS IETBIX
yuces IpU PelIeHnH 3a]1a4 C TPAKTUYECKUM COJEP KaHUEM.

HanGonpmmii oOmuii 1enuTenb W HaWMMEHBIIEe OOImee KpaTHOE JBYX YHCEI.
B3anmuo npocTeie uncna. Anroputm EBkinaa.

Jlenenne ¢ octaTkoM. AprudMeTrHdecKne onepanun HaJl OCTaTKaMHu.
AnrebpanuecKkue BbIPAXKEHUS.

BolpaxkeHue ¢ TiepeMEHHbIMU. 3HAUYEHUE BBIPAKEHUS C T[EPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXK/y BETUYUHAMHU B BUJE (OPMYIIBL.

ToxnectBo. ToxIeCTBEHHbIE MPeoOpPa3OBaHUsI AIreOpandecKuX BBIPAKECHUI.
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Jloka3aTeabCTBO TOXKICCTB.

OpHowrensl. OqHOWIEH cTaHAAPTHOrO BuAa. CTeneHb OHOUICHA.

MHorounenbsl. MHOrOwIeH cTanaapTHoro suga. Crenenp MHOrowieHa. CioxeHue,
BBIUMTAHHE, YMHOXXEHHE M JieJleHue MHorowieHoB. IIpeoOpa3zoBaHue 1eI0ro0
BBIpa)XKEHUsI B MHOrowieH. KopHu MHOTrOUIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOXKEHUA: KBaIpaT CYMMBbI U KBaJpaT pa3HOCTH JIBYX
BBIpaKEHUU, KyO CyMMBbl U KyO pa3HOCTH JABYX BBIP@KEHHUM, pa3HOCTh KBaJpaTOB
JBYX BBIPQKCHUH, NMPOU3BEICHUE PA3HOCTU U CYMMBI JBYX BBIPQKCHUW, CyMMa U
Pa3HOCTh KyOOB JIBYX BBIPaKE€HUH.

PaznoxxeHne MHOTOWwIeHa Ha MHOXUTENU. BbiHeceHue o0011ero MHOXHUTENs 3a
CKOOKH. MeToJ1 rpynnupOBKH.

VYpaBHEHMS U HEPABEHCTBA.

VYpaBHenue ¢ onHoW nepeMeHHOW. KopeHb ypaBHeHMs. CBOHCTBA ypaBHEHHH C
OJHOM  IEepeMEHHOW.  PaBHOCWIBHOCTH  ypaBHEHMH.  YpaBHEHHE  Kak
MaTeMaTH4eCKas MOJIENb PEATbHON CUTYalUH.

JluHeriHOE ypaBHEHHE C OJHOM TNIEPEMEHHOM. YMCI0 KOpHEH JIMHEMHOrO
ypaBHEHHUd. PelieHue TEKCTOBBIX 3a/ad C IOMOIIBI JMHEHHBIX YpPaBHEHUM.
JIuneliHOe ypaBHEHHE, COJEpKAIIEE 3HAK MOIYJIS.

YpaBHeHHEe ¢ AByMs NepeMeHHbIMU. ['paduk JMHEHHOTO YpaBHEHUS C JBYMsI
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YypPaBHEHUHW C JBYMS MEPEMEHHBIMU.
I'paduyecknii MeTon pelmieHUs CHUCTEMbl JIMHEHHBIX YpaBHEHUH C JBYMS
[IEpEMEHHBIMU. PellleHne CucTeM JMHEWHBIX YPaBHEHUU C JABYMS II€PEMEHHBIMU
METOAOM TMOJICTAHOBKM W METOAOM cioxeHus. (Cucrema [BYX JIMHEHHBIX
YPAaBHEHUU C IByMs IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHOW CUTYaLIUH.

DOyHKINH.

Koopannara Touku Ha mpsmon. UuCIoBbIE TPOMEXKYTKH. PacctosiHne Mexay
JIBYMSI TOUKAaMU KOOPAUHATHOW MPSMOM.

[IpsimoyronbHas cucrema KoopAauHaT. AOcumMcca W OpAMHATA TOYKM Ha
KOOPJMHATHOM TIocKocTU. IIpumepsl rpadukoB, 3amaHHbIX Ghopmynamu. UteHue
rpauKOB peanbHbIX 3aBUCUMOCTEH.

OYHKIIMOHABHBIE 3aBHCHUMOCTH MeXAy BennuuHamu. llonaTtue QyHKIMM.
OyHKIMS KAk MaTeMaThyeckas MoOJellb peanbHoro mporecca. O06macThb
ompejieneHuss W oOmacte 3HaueHW ¢GyHKIMA. CrocoObl 3amaHus (QYHKIIHUH.
I'padux dpynkuuu. [ToHATHS MakCUMyMa W MUHHUMYMa, BO3pacTaHUs U YOBIBAHHUS
Ha NPUMEPax peaabHbIX 3aBUCUMOCTEM.

Jluneitnas ¢ynkuus, e€ cBoiicta. ['paduk nuneinoit ¢pynknuu. ['paduk Gyaxmmm
y = \Wx\. KycouHo-3anannpie QyHKITUH.

Conepxanue 00yueHus B 8 Kiacce.

Yucna u BIYUCIICHUS.

KBagparueie kopHHU. ApudMETHYECKHIA KBaJpaTHBIH KOpPEHb M €ro CBOMCTBA.
[TonsiTe wWppammoHaIBLHOrO 4Yucia. JIEUCTBHS C WpPpalMOHAIbHBIMH YHCIAMU.
CaolicTBa JEUCTBUN C HPpPAlMOHATBHBIMU ynciaMu. CpaBHEHUE UPPALIMOHATIBHBIX
YUCEJL.

[IpencraBneHus 0 pacIMPEHUSX YUCIOBBIX MHOKECTB. MHOXK€ECTBA HATYPAIbHBIX,
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LEIBbIX, PAlMOHAIBHBIX, NEUCTBUTENBHBIX uuncell. CpaBHeHue yucen. YuciaoBble
ITPOMEKYTKH.

HerictBus ¢ ocrtatkamu. Ocrtatku cteneHel. [I[puMeHeHHE OCTATKOB K PELIEHUIO
YPAaBHEHHM B LEJIBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3mepbl  OOBEKTOB  OKPYXAIOLIEr0 MHpa, JJIUTEIbHOCTh IPOLIECCOB B
oKpyxkaroumeM mupe. CTaHIapTHBIN BUJ YK CIIA.

AnreGpanyeckue BbIpaKEHUS.

Anrebpanueckass npoOb. JlomycTuMble 3Ha4YeHUsT MEPEMEHHBIX B JPOOHO-
palMOHANIbHBIX BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpanveckoil poOu.
CnoxxeHue, BbIYMTAHUE, YMHOXEHUE U JEJleHHE anredpandyeckux JapoOei.
Brienenue nenoit yactu anredpandeckoi 1poou.

PanvonanbHbie BbIpakeHUs. TOXIECTBEHHBIE NPEOOPa30BaHUS palMOHAIBHBIX
BBIPAKCHUM.

JlomycTMmble  3HA4YE€HUST  NEPEMEHHBIX B BBIPAXKEHHUAX,  COJEpIKAIIUX
apupMeTHUYecKue KBaJpaTHble KOpHHU. TOXIAECTBEHHbIE MpeoOpa30BaHUS
BBIP@XKEHU U, COIepKAIINX aprUPMETHUECKHE KBAAPATHBIE KOPHH.

CrerneHp C 1eNIbIM TMOKa3aTeneM u e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpakKeHHI,
COJIEPIKAILUX CTEIECHH.

VYpaBHEHMS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue. Popmysa KOpHEH KBaJIpaTHOTO ypaBHeHHUs. KonnuecTBo
JIEVCTBUTEIIBHBIX KOPHEN KBaJIpaTHOTrO ypaBHeHus. Teopema Buera. YpaBHeHus,
CBOAMMBIE K JIMHEWHBIM YpPAaBHEHMSM WIM K KBaJApPaTHbIM YpPaBHEHHUSM.
KBazpatHoe ypaBHeHHe Cc mapaMeTpoM. PemeHue TEKCTOBBIX 3a1ad ¢ IOMOIIBIO
KBaJIpaTHBIX YPAaBHEHMIA.

JpoGHo-parimoHanbHble ypaBHeHUs. Perienne ApoOHo-paliioHaNbHBIX YPaBHEHUN.
Pemenne TEKCTOBBIX 3a/lad C TOMOIIBIO JAPOOHO-pAIlMOHANIBHBIX YPaBHEHUU.
['padrueckas uHTEpIIpETAIIUS YPABHEHUM C IBYMS IEPEMEHHBIMH.

Uucnosslie HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHHoi. CTporue u HecTporue HepaBeHCTBA. CIOKEHHE U
YMHOKEHUE YHCIOBBIX HEpaBeHCTB. OlLIEHMBAaHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lIoHATHE O pelleHMH HEPABEHCTBA C OJHOW MEPEMEHHOW. MHOXKECTBO pELICHUN
HEpaBEHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOE HEpPaBEHCTBO C OJHOW IIEPEMEHHOM M MHOXECTBA €r0 PELICHUM.
Penienrie TMHETHBIX HEPABEHCTB C OJJHOM nepeMeHHOM. CuCTeMbl U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IEpEMEHHOM. PemeHne TEKCTOBBIX 3amad ¢
MMOMOIIBIO JJUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKIUY.

OO6mactp ompeneneHUss W MHOXKECTBO 3HaueHWi (yHKmuu. CrocoObl 3amaHus
bynkiui. ['padpux dynaknun. Urenne cBoiictB ¢pyHkimu 1o e€ rpaduxy. [Ipumepsr
rpaduKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.

Jlunevinas  ¢dyHkumsa. DyHKIWH, OMHUCHIBAIOIIUE TMPAMYI0O W OOpaTHYIO

MMPOIOpHIKUMOHAIbHBIC 3aBUCHMMOCTH, UX Fpa(l)I/IKI/I.
_ A

¥ YV ~X W UX CBOUCTBA.
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Kycouno-3anannbie GyHKIUU.

Conep:xanue o0yueHus B 9 kiacce.

Yucna 1 BBIYUCIIEHUS.

Kopens n-ii crenenn u ero cpoiictBa. CTeneHb C pallMOHAIBHBIM MOKAa3aTeleM U
€€ CBOMCTBA.

AnreGpanyeckue BbIpaKEHUSI.

ToxaecTBeHHbIE IPE0OPa30BaHUS BBIPAXKEHUM, COlepKAIIUX KOPEHb #-i CTENEHU.
ToxnecTBeHHbIE TPeOOpa30BaHUSI  BBIPAXEHUN, COJEpPXKAIIUX CTEHNEHb C
palMOHATBHBIM MOKA3aTEIEM.

KBagpatueii  TpéxuneH. KopHu kBagpaTHoro TpéxuneHa. Paznoxenue
KBaJpaTHOT'O TPEXUJICHA HA JTUHEWUHBIE MHOKHUTEIH.

YpaBHEHHUS 1 HEPABEHCTRBA.

buxkBanpatrueie ypaBHeHus. I[Ipumepsl NpUMEHEHUNW METOJ0B PABHOCUIBHBIX
npeoOpa3oBaHui, 3aMEHbl TEPEMEHHOM, TpaUuecKoro MeToJa MPU PEIICHUU
ypaBHEHUH

il 1 4-11 cTeneHex.

Pemienne npoOGHO-paliOHANIBHBIX YPaBHEHHUM.

Pemiennie cucteM ypaBHEHUW € JByMs MEpEeMEHHBIMU. PelieHue mnpocTermmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHUH C JIBYMsl mepeMeHHbIMU. ['paduueckuii meron
pelieHns CUCTeMbl HEJIMHEHHBIX YpaBHEHUW C AByMs mnepeMeHHbIMU. Cuctema
IBYX HEJIWMHEWHBIX YPaBHEHHI C JBYMS MEPEMEHHBIMU KaK MOJENb PEalbHON
CUTyalUU.

UucnoBble HEpaBeHCTBA. PelieHWe JIMHEHWHBIX HEpaBEHCTB. Jloka3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHOW NEepeMEHHOW. PemieHue KBaapaTHBIX
HEPABEHCTB IPaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUIs1 pallMOHaIbHBIX HepaBeHCTB. [IpocTeiilline HepaBeHCTBA € MAPAMETPOM.
Penienrie TeKCTOBBIX 3a/1a4 € MOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.
HepaBeHcTBO ¢ JAByMS mNepeMEHHbIMU. PenieHue HEpaBEeHCTBA C  JIBYMS
nepeMeHHbIMU. CHCTEMBl HEpPaBEHCTB C ABYMs TepeMeHHBIMH. [ 'paduueckwuii
METOJ] PEIICHUSI CUCTEM HEPABEHCTB C IByMsI IEPEMEHHBIMH.

OyHKIUY.

Oynkiusa. CoiicTBa QyHKIUNA: HYyTW (YHKIUUA, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GYHKIIUH, TPOMEXYTKH BO3pACTaHUSI U yObIBaHUS (DYHKIIMH, YETHBIC U HEUETHBIC
byHKIIMH, HAanOOJbIIEe U HANMEHbBIIIEE 3HAUCHHS (PYHKITUH.

KBangpatnunas ¢pynkuust u e€ cpoiicTBa. VMcnonb3oBaHue CBOWMCTB KBaJIpaTUUHOMN
byakimu ans pemreHus 3amad. [loctpoenue rpaduka KBaapaTUIHOW (YHKIIHH.
[Tonoxenne rpaduka KBaaApaTUYHOW (YHKIMH B 3aBHCHMOCTH OT €€
koo duumentos. I'paduxu pyHkumi y —ax?, y = a(x - m> u 'y = a(x — m)? +n.
ITocTpoenue rpadukoB GyHKIHHA ¢ TOMOIIBIO TPpeoOpa30oBaHUH.
HpoOHo-nuneitnas @yunkuus. MccinenoBanue QpyHKIUM.

OyHKIHUS Y = X" ¢ HATypaJbHBIM MOKa3aTesieM U U e€ Tpaduk.

HucnoBble MOCIEI0BATENBHOCTH U TPOTPECCUH.

[lonsiTue  umcioBod  mocnenoBaTenbHOCTH. KoHeuHble W OECKOHEUYHBbIE
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mocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEAOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieqoBaTtenbHOCTh.  CrnocoObl  3ajaHus
MOCJIE0BATEILHOCTU: OMNMUCATENbHBINA, TaOIUYHBIN, ¢ MOMOIIBIO (HOPMYIBL 1-MO
YJI€HA, PEKYPPEHTHBIM.

Apudpmernyeckas U reomerpuueckas  nporpeccu. CBoicTBa  YJIEHOB
apuMeTHiecKkoil u reomeTpruyeckoi nporpeccuil. Dopmyssi n-Tro
YIeHa

apumeTndyeckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl NEPBBIX 7
YJICHOB apu(METUUECKOH U T€OMETPUUECKON mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

IIpencraBieHne O CXOAMMOCTH — IOCJIEAOBATENBHOCTH, O CYMMHPOBAaHHHU
0eCKOHEYHO yObIBaIOIEl Fr€OMETPUUYECKON MTPOrPECCHH.

Merton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.

[IpenmeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI y4EOHOTO Kypca «Anredpar.
[IpenmeTHble pe3yNbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 7 Kiacce.

Uucna v BEIYMCIICHHUS.

PanmonanesHbIC ynca.

[lepexoauTs OT oaHOM (OPMBI 3amMCH YUCEd K JApyrodl (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

Hcnonp30BaTh TOHATHS MHOXECTBA HATYpPaJbHBIX YHCEJ, MHOXKECTBA LENBIX
YlCeJl, MHOXKECTBA DPALMOHAIBHBIX 4YKMCEN IPH PEIICHWH 3a1ad, IPOBEICHHUU
pacCyKIEHUH U 10Ka3aTEIbCTB.

[ToHuMaTh U OOBACHATH CMBICII TO3UIIMOHHOMN 3aIIUCH HATYypaIbHOIO YHCIIA.
CpaBHUBATh M YyHIOPSIOYMBATh PALIMOHAIBHBIE YHCTIA.

BbInonHATh, coueTast yCTHbIE U MUCbMEHHBIE PUEMBI, apUPMETHUECKHE TEUCTBUS
C pallMOHAJIBHBIMU YMCIIAMH, HUCII0JIb30BAaTh CBOMCTBA YMCEIl U ITpaBuia JIEUCTBUM,
OPUEMBI PALIMOHAJIBHBIX BBIYMCIICHHIA.

BBINOJIHATH NEWCTBHS CO CTENEHSAMH C HaTypaJIbHBIMU ITOKA3aTEISIMU.

HaxonuTh 3Ha4€HUS YMCIOBBIX BBIPAKEHUH, COACPKAILNX PAllMOHAIbHBIC YUCIIA U
CTETIEHU C HATypaJbHBIM IOKa3aTelieM, NMPUMEHSITh Pa3HOOOpa3HbIE CIOCOOBI U
IIPUEMBI BBIYMCIICHUSA, COCTaBJIATH M OLEHUBATH YMCIIOBBIE BBIPAKCHUS IIPU
pELICHNH MPAKTHYECKUX 3a/1a4 U 3a]1a4 U3 APYTUX yUYEeOHBIX IPEIMETOB.
OKpyrasaTe 4ucia C 33JaHHOM TOYHOCTBIO, & TAKXKE IO CMBICIY NPaKTUYECKON
CUTyalMH, BBINOJIHATH NPUKUIAKY W OLIEHKY pPE3ylbTaTa BBIYMCIICHUHM, OLEHKY
3HAYEHUN YHCIIOBBIX BBIPAKECHUM, B TOM YHUCJE NPHU PEUICHUN IPAKTHYECKUX
3a/1ad.

Pemath TekcToBBIE 3aa4 apU(PMETHUECKUM CIIOCOOOM, MCIOIB30BaTh TAOIHIIbI,
CXEMBI, YEPTEXKH, APYTUE CPEACTBA NIPEACTABICHUS JAHHBIX P PELICHUN 3a4a4.
Pemrarb nmpakTUKO-OPMEHTHPOBAHHBIE 33Ja4Yd, CBA3AHHBIE C OTHOIICHUEM
BEJINYMH, TPONOPUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabpTaThl pEIIeHHs 3aAa4 ¢ y4ETOM OTpaHWYEHUH, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.
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J1eauMOCTb.

JIoKa3bIBaTh U MPUMEHSATH IIPH PELICHUH 3a/1a4 MPU3HAKU JAEIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, mpu3Haku JeIMMOCTH CyMMBI U IPOU3BEACHUSA LIEIBIX YHACEIL.
PackiaipiBaTh HA MHOKUTEIH HATYPAIbHBIE YUCTIA.

OnepupoBaTh NOHATHSAMH: YETHOE YHMCIO, HEUETHOE YHMCIIO, B3AUMHO MPOCTHIC
qucIa.

Haxoauth Hanbonpuit 001U 1eTuTeNb U HaUMEHbIIIee 00Iee KPaTHOE YUCeN U
WCMOJIB30BATh UX IMPU PELICHUU 3a7a4, TPUMEHSITh aIrOpuT™M EBKIMAA.
OnepupoBaTh NOHATUEM OCTATKa MO MOAYJIIO, MPUMEHSITh CBOMCTBA CPAaBHEHUH 110
MOAYJIIO.

AnrebpanuecKkue BhIPAKEHUS.

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonws3oBaTh anredbpanueckyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
Ipolecce OCBOCHMs y4eOHOro MaTepuaa.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPpAXEHUW TIPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonp30BaTh MOHATHE TOXKJIECTBA, BBIMOJIHATH TOXKIECTBEHHBIE TTPpeoOpa3oBaHus
BBIPAXKEHMH, JOKA3bIBATh TOXKIECTBA.

MHOTOWIEHBI.

BrinonHsaTh mpeoOpa3oBaHus 1€JIOTO BBIPAXKEHHUS B MHOTOYJIEH IPUBEICHHEM
MOJIOOHBIX CJIAraeMBbIX, PACKPBHITUEM CKOOOK.

BoInonHATh AeicTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHUE) C OJHOWICHAMHU U C
MHOTOWIEHAMHU, IPUMEHATH (POPMYIIBI COKPALIEHHOTO YMHOXKEHHUA (KBaIpatT v Kyo
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh KyOOB),
B TOM YHCJIE JI YIPOILECHHS BBIYUCICHUN.

Ocy1iecTBAATh pa3ioKEHNE MHOTOYIEHOB HA MHOKUTENH C MTOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIETr0 MHOXXHTEJSA, TPYNIUPOBKH ClIaraeMbIX, MPUMEHsSS (HOPMYJIIbI
COKpAILIEHHOTO YMHOXEHHUSL.

[TpumensTy mpeoOpa3oBaHUsI MHOTOUJICHOB MJisi PEIICHUS PAa3IMYHBIX 3a]ad U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOWMCTBA CTENEHEM C HATypaJdbHBIMM [OKAa3aTEJsIMH IS
peoOpa3oBaHs BBIPAKCHHM.

YpaBHEHHUS 1 HEPABEHCTBA.

Pemate JsMHEKHBIE ypaBHEHHS C OJHOW IEPEMEHHOW, IPUMEHSS MpaBUJIA
repexoaa OT UCXOJHOIO0 YPAaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsTs, sBuseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TonOupaTh mpuUMepHI Map Yucel, SABISIONIUXCS PEIICHUEM JIMHEWHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPIAMHATHOW TJIOCKOCTH TPaUK JHHEHHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMH, TTOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHCHMUS.
Pemate cucteMbl IByX JIMHEWHBIX YPAaBHEHHU C JIByMSl NEPEMEHHBIMH, B TOM
yucie rpadguuecku.

CocTaBisATh M pelIaTh JUHEUHOE YPABHEHUE WM CHUCTEMY JIMHEUHBIX YPABHCHUU
[0 YCIOBHIO 3a/1a4M, MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4d
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IIOJIy4YEHHBIN pe3yJIbTarT.

OyHKIUU.

Koopaunatel u rpaguku.

N300paxath Ha KOOPIAMHATHOM NPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJAWHATHOW INIOCKOCTH TOYKH IO 33JaHHBIM KOOPANHATAM.
OyHKIUY.

Ctpoutb rpapuku TUHEHHBIX QYHKIIHM.

OnuceiBaTh ¢ NOMOUIBI0 (DYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMUYUHAMM:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOMMOCTb,
POU3BOJUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHre QpyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crnocod TMpeacTaBleHUs U aHalu3a HHQOpMaluHy,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAbHBIX MTPOLIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBaTh cBoOMcTBA (YHKIUMW i aHaiau3a TpadUKOB  pealbHBIX
3aBUcUMOCTEe (HynIH (QYHKIMH, NPOMEXKYTKA 3HAKOMOCTOSHCTBA (DYHKIINH,
NPOMEXYTKM BO3pAacTaHUs U yObIBaHUA (DYHKIMM, HAUOOJbIIEe U HAaUMEHBIIEE
3HaYeHUs PyHKIHHN).

Hcnonb3oBaTh TpaduKu 7S UCCIENOBAaHUSA IMPOLECCOB W 3aBUCUMOCTEH, MpH
pEIIeHUH 3a7a4 U3 APYTUX YYEOHBIX MPEIMETOB U PEaTbHOM KU3HU.

[IpenmeTHble pe3yJbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 8 Kiacce.

Uucna 1 BEIYUCIICHHUS.

HUppanuoHanbsHbie Ynca.

[ToHMMaTh ¥ UCIIOJIB30BATH MPEJICTABICHUS O PACIIMPEHUHN YHCIOBBIX MHOXKECTB.
OnepupoBaTh MOHSATUSMU: KBaJIPATHBIA KOpPEHb, apu(PMETHUECKUIl KBaJIpaTHBIH
KOpPEHb, HPPALMOHAJIBLHOE 4YHUCIO, HAXOJWUTh, OLICHUBATh KBAaJAPATHBIE KOPHHU,
UCTIONIB3Yd TPU HEOOXOJUMOCTH KaJbKYJSATOP, BBIMOJIHATH MPeoOpa3oBaHMUs
BBIPAKCHU U, COJICPKAIINX KBAIPATHbIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEN.
Hcnonp30BaTh HayaJdbHBIE MPEICTABICHUSI O MHOYKECTBE JCHCTBUTEIBHBIX YUCEI
JUTSI CPABHEHMSI, OKPYTJICHHSI ¥ BBIYUCIICHHUM, M300pakaTh JIEHUCTBUTEIbHbBIE YHCIIA
TOYKaMHU Ha KOOPJIMHATHOU MPSMOMU.

Hcnonb30BaTh 3aMUCH OOJBIITNX M MAJIBIX YUCEN C MMOMOIIBIO AECITHYHBIX APOOei
n creneHer uncna 10, 3anMChIBaTh U OKPYTJIATH YUCIOBBIE 3HAUYCHUS PEaAIbHBIX
BEJINYMH C UCIOJb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JlemuMoCThb.

OnepupoBaTh MOHITUEM OCTAaTKa MO MOAYJIIO, TPUMEHATh CBOMCTBA CPAaBHEHUH 1O
MOJIYJII0, HAXOJIUTh OCTATKH CYMMBbI U TPOU3BEACHUS 110 JAHHOMY MOIYJIIO.
AnrebpanuecKkue BbIPAXKEHUS.

JpoOHO-parimoHaIbHBIE BEIPAKEHHUS.

HaxonuTth [omycTuMble 3HAayY€HUS MEPEMEHHBIX B JAPOOHO-PAIMOHAIBHBIX
BBIPAKCHUSX.

16



[IpuMeHsITH OCHOBHOE CBOMCTBO pallMOHANIBHON IPOOH.

BeinosiHATE TpHBeACHHE anredpandeckux apoldeil K o0lieMy 3HaMEHaTelNlo,
CIIOKEHUE, YMHOXKEHUE, IeJICHUE anredpandyeckux Jpooei.

BoINOTHATH TOXKAECCTBEHHBIE MPEOOPA30BaAHUS PAllMOHATBHBIX BBIPAXKESHUIM.
[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHHUM JIsI PEUICHUS Pa3IMYHBIX 3a7a4d M3
MaTeMaTUKU, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Crernenu.

[IpuMeHsSTh OHSATHE CTETICHU C IETBIM MTOKa3aTeIeM, BBITIOJIHATH IPEeoOpa3oBaHUs
BBIpaKEHUH, COZEPIKAIIMX CTEIICHH C IIEJIBIM MOKA3aTEIIeM.

UpparmonanbHbie BIpaKeHUSI.

HaxonuTh pomycThMble 3HAUCHHS TEPEMEHHBIX B BBIPAKECHHUSAX, COJEPIKAIIUX
apudMeTHIEeCKUEe KBapaTHbIC KOPHHU.

BrinonusaThs nmpeobpa3oBaHusi UPpaAIMOHATBHBIX BBIPAYXKEHUM, UCIIOIB3Ys CBOMCTRA
KOpHEW.

YpaBHEHHS U HEPABEHCTRA.

Pemrate kBajipaTHBIC ypaBHEHUS.

Pemrats 1poOHO-panioHanbHBIC YPABHECHHUS.

Pemiathy nuHelHbIe ypaBHEHHUS C MapaMeTpaMH, HECIIOKHBIC CHUCTEMBbI JIMHEHHBIX
ypaBHEHUH C MapaMeTpamu.

[IpoBoaMTL HCCIEAOBaHWS YpPaBHEHHH M CUCTEM YypaBHEHHM, B TOM 4YHCIE C
IpUMEHEeHHEeM TpaduyecKuxX TMpeAcTaBIeHU (yCTaHaBIMBaTh, WMEET JIHU
ypaBHEHUE WM CHUCTEMa YypaBHEHUW pEIIEHUs, €CIM HMEET, TO CKOJIbKO, U
nmpouee).

[TepexoauTh OT CIOBECHOM (POPMYTUPOBKH 3a/1auH K €€ areOpandecKor MO ¢
MIOMOIIBIO0 COCTABJICHUS YPAaBHEHUS WM CUCTEMbl YPaBHEHUM, MHTEPIIPETUPOBATH
B COOTBETCTBHU C KOHTEKCTOM 3aJ[auy MOJYYCHHBIN pe3yJIbTarT.

[IprMeHATh CBOMCTBA YHMCJIOBBIX HEPABEHCTB JJIi CPaBHEHMS, OLICHKH, pEIIaTh
JIMHEWHBIE HEPABEHCTBA C OJHOW TIEPEMEHHOM W WX CHUCTEMBI, JaBaTh
rpauyYecKy0 HWUTIOCTPAllMI0 MHOJXKECTBA pEIICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

OyHKIUU.

ITornMath W HCMONAB30BaTh (YHKIMOHAJIBHBIE TIOHATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPEACIITh 3HauYeHHE (YHKIUHM TO 3HAYCHUIO
apryMeHTa, OIpeeiaTh CBOMCTBA (YHKIMU 10 e€ Tpaduky.
y=xy=x3y=ny=-,y=\x\

CrpouTth rpaduku ¢yHKITUH :
OTUCHIBATh

CBOMCTBA YHCIIOBOM (PYHKIIUH 1O €€ rpaduKy.

[IpeameTHble pe3ynbTaThl OCBOEHUSI MPOrpPaMMbl Y4eOHOrO Kypca K KOHIY
oOydenwus B 9 kiacce.

Yucna 1 BIYUCIICHUS.

OnepupoBaTh MOHATUSIMU: KOPEHb n-u CTETICHHU,
CTEIEHb

C palMOHAJIBHBIM TOKa3aTelieM, HaXOJAUTh KOPEHb H-H CTENEHH, CTENEeHb C
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palMOHAIBLHBIM TIOKA3aTelIeM, HCIOJb3Yysl MPU HEOOXOJMMOCTH KAJbKYISATOP,
MIPUMEHATH CBOMCTBA KOPHS 71-U CTENEHU, CTENICHH C PAllMOHAIBHBIM MTOKA3aTEJIEM.
Hcnonb30BaTh MOHATUE MHOYKECTBA JIEMCTBUTENBHBIX YUCE MIPU PELICHUM 3a]1a4,
MPOBEICHUY PACCYKJICHUN U JI0KA3aTEIbCTB.

CpaBHUBaTh W yHOPSAJOYMBATH  JECUCTBUTEIBHBICE  UYHCIA,  OKPYIJISTh
JNEUCTBUTENIBHBIE YMCIIA, BBIMIOJIHATh MPUKUAKY PE3YJIbTAaTa BBIYUCICHUM, OLICHKY
YUCIIOBBIX BBIPAKECHUM.

AnreGpanyeckue BbIpaKEHUSI.

OnepupoBaTh MOHATUEM KBAJPATHOrO TPEXUJICHA, HAXOAUTh KOPHU KBAaJAPATHOTO
TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUWICH HA JIMHEWHBIE MHOXKUTENH.

YpaBHEHHUS 1 HEPABEHCTRBA.

Pemate nuHElHBbIE U KBaJpaTHBIE YPaBHEHUs, YPaBHEHUS, CBOJASIIMECS K HUM,
JTPOOHO-PAIIMOHAIBHBIC YPABHEHUS.

PemiaTte HecllOKHBIE KBaApaTHBIE YPABHEHUSI C TTAPAMETPOM.

Pemiate nuHeiiHbIE HEPABEHCTBA, KBaJApPaTHbIE HEPABEHCTBA, MCMOJb30BATH METO]
WHTEPBAJIOB, U300paxaTh PEIICHUE HEPABEHCTB HA YUCIIOBOW MPSMOM, 3aITUCHIBATH
pElIeHUE C MTOMOIIbIO CUMBOJIOB.

Pemate cuctembl IByX JTUHEHHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMU U CUCTEMBI
JIBYX YpPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISECTCS TUHECHHBIM.

Pemiath HECIIOXKHBIE CUCTEMBI HEIMHEWHBIX YPABHEHHM C HapAMETPOM.
[IpuMeHsAT, METONbl PABHOCWIBHBIX TMpeoO0pa3oBaHUl, 3aMEHbl IEPEMEHHOM,
rpaduyecKoro METo1a MpU pelieHu: YpaBHEHUH 3-1 u 4-1 cTereHe.

Pematb cucTteMbl JTUHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLIWE
KBaJIpaTHOE HEPABEHCTBO, H300pakaTb pEUICHUE CHUCTEeMbl HEPABEHCTB Ha
YUCJIOBOU MPSIMOiA, 3aMMUCHIBATH PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemrate ypaBHEHMS, HEpaBEHCTBA U UX CHCTEMBI, B TOM YHWCIIE€ C OTPAHUYEHUSIMU,
HaIlpUMeEp, B LIEJIbIX YHCIIAX.

[IpoBoguTh uccClenOBaHWS YpPaBHCHUW M CHCTEM YpaBHEHHH, B TOM 4YHCIE C
npUMEeHeHHeM rpaduyecKux MpeacTaBieHUd (yCTaHABIMBAaTh, HWMEET JIH
YpPaBHEHUE WJIH CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, U
npoyee).

PemaTe TeKkCcTOBBIE 3a/1aul anreOpandeckKuM CIoCOOOM C TIOMOIIBIO COCTABICHHUS
YpPaBHEHU, HEPABEHCTB, KX CUCTEM.

Hcnonb3oBaTh ypaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI JUISI COCTABIICHUS
MaTEMaTUYE€CKOM MOJEINW pPEaJbHOM CUTyallud WA TPUKIAJIHON 3a]1a4H,
WHTEPNPETUPOBATH NOJIYUYECHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucnoBble MOCIEI0BATEIBHOCTH U ITPOTPECCHM.

OnepupoBaTh TOHATHSIMH: 3aBUCUMOCTBH, (QYHKIHUS, rpaduk (GyHKIUU, MpsMas
MPOTIOPIIMOHATILHOCTh, JHHEHHas (yHKIUSA, oOpaTHas MPOTOPIIMOHAIBHOCTS,
napabouia, runep0oiia, KyCouHO-3a/JaHHast QyHKIIUS.

UccnenoBath ¢yHKIM0 no e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (PYHKIIMIA:
00JlacTh OMNpeJeNeHUs, MHOXXECTBO 3HA4YEHUH, HyIM (YHKIUHU, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, TMPOMEXKYTKA BO3pacTaHusi U yObIBaHUS, UETHOCTh U
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HEYETHOCTh, HAMOOJIbIIEE M HAMMEHbBIIIEE 3HAUCHUSI, ACUMITOTHI.

Pacno3HaBaTh KBaapaTH4YHYO0 (YHKUHMIO 1O (QopMmysie, MNPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHH.

Onpenenste MonOXKeHUEe rpapuka KBaApaTUYHON (PYHKIHMH B 3aBUCUMOCTH OT €€
K03 (PULIHEHTOB.

Crpoutb rpaduk KBagpaTUyHON (DYHKLIMH, ONMHMCHIBATH CBOMCTBA KBaJIpaTHUYHON
dbyakuu no e€ rpaduxy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON PYHKIIMU AJIs PEIICHUS 3a/a4.

Ha npumepe kBagpaTuyHOi GyHKIMU cTpouth rpaduk ¢pynkuuu y =af(kx + b) + ¢
C IOMOIIIbIO TIpeoOpa3oBanuii rpaduka GyHKIUU y=/(x).

NnnroctpupoBaTh ¢ IOMOUIBIO IpaduKa peagbHyI0 3aBUCUMOCTb WUJIM MPOLECC MO
UX XapaKTEePUCTUKAM.

Apudmernyeckas U reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh NOHATUIAMU: MIOCJIEI0BATENBHOCTD,
apudmMeTHIecKas

Y TEOMETpUUECKasi TPOTPECCUM.

3amaBath ~ NOCHEIOBATENBHOCTH  pa3HbIMM  CHOCOOAMHU:  OMHUCATEIbHBIM,

TaOJIMYHBIM, C TIOMOIIBbIO (OPMYJIBI 71-TO YJI€Ha, PEKYPPEHTHBIM.

BbimoyiHATS ~ BBIYHMCIIEHHS C  HCMOJNb30BaHHEeM  (HOpPMYJT  «-TO  4JeHa
apu(PpMETUIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBBIX # YJICHOB.
N300paxaTh WieHbI MOCIEI0BATEIbHOCTH TOUKAMU Ha KOOPJAMHATHOM MJIOCKOCTH.
Pemrate 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCIEAOBATEILHOCTIMHU, B TOM YHUCIIE
3aJaud W3 peajbHOM >KM3HU (C HCIIOJIBb30BAaHHUEM KaJbKYISTOPa, LU(POBBIX

TEXHOJIOTHUH).

PacnioznaBath u PUBOJIUTH IpUMEPbI KOHEYHBIX u
OCCKOHEYHBIX

MOCIIeIOBATEILHOCTEMH, OTpaHUYEHHBIX MMOCIEA0BATEIBHOCTEH, MOHOTOHHO

BO3pacTaroNuX (YOBIBAIOIINX ) MTOCIEA0BATEILHOCTEH.

NMers mpencTaBieHUE O CXOIMMOCTH MOCJEAOBATEIBHOCTH, YMETh HAXOIHUTh
CyMMYy O€CKOHEYHO YOBIBAIOIICH T€OMETPUIECKOMN ITPOTPECCHUH.

[IpuMeHsaTh METOA MAaTEMAaTUYECKON MHAYKIUH MPU PEUICHUHU 3a1a4.

d. ®denepanpHas pabodas mporpamma y4ebHoro kypca «I'eomerpusi» Ha
yrayOonéHHom ypoBHE B 7-9 Kiaccax (Janee COOTBETCTBEHHO - MpOTrpaMma
yaeOHoro kypca «['eomeTpus», ydeOHbBIN KypcC).

[losicHuTENnBbHAS 3aMKCKA.

['eomeTpust kKak OJIMH M3 OCHOBHBIX Pa3/EJIOB IIKOJBbHOM MAaTEMAaTUKH, UMEIOIIUN
CBOCH 11eJIbI0 00€CTICUNTh U3yUYE€HUE CBOWCTB M pa3MepOB GUTYP, UX OTHOIICHUN U
B3aMMHOE PAaCIIOJIOKEHHE, OMHUPAETCS Ha JIOTMYECKYIO, TOKa3aTeIbHYIO JUHUIO.
[leHHOCTh M3y4YE€HUsI T€OMETPUU Ha YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHMS
3aKJII0YaeTcsl B TOM, YTO OOY4YalOIIMICA YYUTCS MNPOBOAUTH JOKa3aTeJIbHbIE
paccyX/IeHusl, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHMS, JOKa3blBaTb HCTUHHBIE
YTBEPKIEHUS U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHHUS «OT
MPOTHUBHOIO», OTJIWYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
yTBepxkaeHua. Oco0oe 3HaueHUEe JOoKa3aTeabHasl JUHUS UMEET I YIIIyOIEHHOTO
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M3YUYCHUSI MATEMATHUKHU.
[{enbt0 M3y4yeHUsI TEOMETPUU SIBISIETCS MCHOJIB30BAHUE €€ KaK MHCTPYMEHTA IPHU
pEelIeHNH KaK MaTeMaTU4eCKUX, TaK U MPAKTUYECKUX 3ajJlay, BCTPEUAIOIINXCS B
peanbHOM  ku3HU.  OOyvamomuiics  JOJDKEH  HAay4YUTbCs  ONPEIEsITh
TEOMETPUUECKYI0 (PUTYpy, ONUCHIBATh CJIOBAMHU YEPTEXK WIM PUCYHOK, HANTH
IUIOWAAb  3E€MEJIbHOTO  y4acTKa, pPAacCUUThIBATh  HEOOXOAMMYIO  JJIMHY
ONTOBOJIOKOHHOT'O Ka0ensi uin TpedyeMble pa3Mephl rapaxa ais apromoousis. [pu
pelieHnyd 3ajad MPaKTHUYECKOTO XapakTepa OOydYalolUics YYHUTCS CTPOUTH
MaTeMaTU4YeCKUe MOJEIN  peajbHbIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYKCJICHUS U OIEHUBATh MOJIYUYE€HHBIN Pe3yibTarT.

Oco6eHHOCTh Y4eOHOro Kypca yriyOJIEHHOTO W3Y4YeHUsS T€OMETPUM COCTOUT B
TOM, 4YTO OOYyYarOIIMeCcss HEe MPOCTO 3HAKOMSTCS C ONpeNeAEHHBIMU MOHATUSIMHU, a
YBEPEHHO OBJaJIeBal0T UMHU. CyllecTBYIOIME TEMbI IPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3Yy4aroTcsl Ha OoJiee TiyOOKOM ypoBHE, a 00ydaroluecs: NpuoopeTaoT
YMEHHS, TIOMOTAIOIIME WM YyBEPEHHO IPHUMEHSITh CBOM 3HAHUSA HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MPeJIMETaX, Mpex e Bcero ¢pusuke u nHHopmaTHke,
a TaKXXe TOJIb30BAThCS TOJYYEHHBIMU 3HAHHMSMU TPU PEHICHUU TPAKTUYECKUX
3a/1ad.

CornacHo yuyeOHOMY TUTaHy B 7-9 Kilaccax uzydaercs yriryoJI€HHbBIN

yueOHbIi Kype «['eoMeTpusi», KOTOPBIM BKIIIOUAET CICAYIONINE OCHOBHBIEC pa3/ielibl
COJIepKaHHUS: «Hauvana reomerpun», «TpeyronbHUKN», «OKpYKHOCTBY,
«Hetbipéxyronbaukmny, «Ilonodbuey, «3neMeHTs TpuronoMeTpun», «Ilnomamany, a
Takke «MeTo koopauHaT», «BekTopei», «IlpeobpasoBanus MI0CKOCTHY.

OOmiee 4YUCIO dYacoB, PEKOMEHIOBAaHHBIX /I H3y4YeHHUS ydeOHOro Kypca
«I"eometpusy», - 306 gacoB: B 7 kiacce - 102 gaca (3 gaca B Hejieno), B 8 kiacce -
102 gaca (3 yaca B Hezaento), B 9 knacce - 102 yaca (3uaca B HEIEINIO).
Coneprxanue o0y4deHus B 7 Kiacce.

Hauvana reometrpun.

Hctopuss BO3HUKHOBEHUS M pa3BUTHS TeoMmeTpud. HauvanbHble MOHATHS
reoMeTpuu. Touka, mpsiMasi, OTpe3ok, nyd. llonste 00 akcuome, Teopeme,
JI0KA3aTeNIbCTBE, ONPEICIICHUU.

B3anmHOe pacnonoxxeHue TOUeK Ha MpsAMou. IM3mepeHue mIMHBI OTpE3Ka,
pPAcCTOSIHUE MEXIY TOUKAMH.

[Tonynnockocts u yroia. Buael yrios. I3Mepenue BennunH yriioB. BepTukanbHbie
U cMexHble yribl. [lapamienbHble U epNeHIUKYIApHbIE TIpsiMble. PaccTosHue ot
TOYKH JI0 NpsIMO. brccekTpuca yria.

Jlomanas. Buapr nomanbix. JlnumHa nomanod. MuoroyrosnsHuku. Ilepumetp
MHOTr0yroJibHuKa. [IOHSITHE O BBIMYKIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.
[lepBuyHBIC IPEACTABICHUS O PABEHCTBE (DUTYpP, UX PACTIONOKEHUN, CHMMETPHH.
[Ipocreiimme nmocrpoennsi. UHCTpYMEHTHI 111 U3MEPEHUMN U MIOCTPOCHUM.
TpeyroabHUKH.

Bunbsl  TpeyroibHUKOB: OCTpPOYTOJIbHBIE, MPSAMOYIOJbHbBIE, TYIMOYTOJbHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHME. Menuana, OHCCEKTpUca U  BBICOTA
TPEYroJIbHUKA.
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PaBeHCTBO TpEyroJIbHUKOB. IlepBblii 151 BTOpOH [IPU3HAKH
paBeHCTBA

TPEYroJbHUKOB. PaBHOOEIpEeHHBIE TPEYTOJIbHUKU U UX cBoWcTBa. [Ipu3Hak

paBHOOEIPEHHOrO TPEYTrOJAbHUKA. TpeTHil MprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXAY CTOPOHAMHM U YINIAMH TpeyroibHuka. HepaBeHCTBO

TpeyrojibHuKa. HepaBeHCTBO O IJIMHE JIOMaHOM.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBa OcCeBOM cummeTpuu. lIpumeps

CUMMETPHH B OKPY’KAIOIIEM MHUpE.

[TapamnensHbie npsmble. CymMa yIriloB MHOTOYTOJIbHHUKA.

[TapamienbHOCTh NPSIMBIX, UCTOPUYECKHE CBEAEHUSA O MocCTyinare EBKiMIa U o

posu

Jlo6ayeBCKOro B OTKPBITUM HEEBKIMIOBOM reoMerpuu. CBOWCTBA M MPU3HAKH

napajuienbHbIXx npAMbIX. CymMMa  yriioB TpeyroibHuUKa. BHemHue yrisl

TpeyronbHuka. CymMma BHYTPEHHMX YIJIOB MHOTOYTOJIBHUKAa U CyMMa BHEHIHUX

YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA.

[IpssMOyTOJIbHBIE TPEYTOJIBHUKH.

IIpu3Haku paBeHCTBAa MPSMOYTOJBHBIX TpPEYroJbHUKOB. IlepneHaukynsp u

HakJIOHHasd. CBOWCTBO MeAWaHbl MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEIEHHON K

runotenyse. [IpAMoyroabHbIi TPEYTrOIbHUK € yraoMm B 30°.

OKpyX HOCTb.

[ToHATHS OKPYKHOCTH U Kpyra. DJIEMEHTbl OKPYKHOCTH U KpyTa: LEHTpP, PAANYC,

IaMeTp, XOpAa, UX CBOWCTBA. B3auMHOE pacmoyioKeHUE OKPYKHOCTH U IPSMOU.

KacarenpHass u cekymas K OKpYXHOCTH. OKpYyXHOCTb, BOHCaHHas B YroOJ.

[Ipocreiime oCTpOeHUs ¢ MOMOIIBIO HUPKYJIS U JIMHEUKH.

I'eomerprueckne mecra TOYEK.

IToHsATHE O reOMETPUYECKOM MeCTe TOUEK. [Ipumepbl reoMeTpru4eCcKuX MECT TOUEK

Ha IUIOCKOCTU. bHCceKkTpuca yria v CepeIMHHBIN NMEPHEHAUKYISAP K OTPE3KY Kak

reoMeTpuueckue Mecta Touek. OnucaHHasl OKpPYKHOCTh TPEYTOJbHHKA, €€ LIEHTP.

MeTto1 reOMETPUYECKUX MECT TOYEK IIPU PELICHUN T€OMETPUUYECKUX 3a1a4.

[TocTpoeHus: ¢ TOMOIIBIO LIUPKYJISL U TIUHEWUKH.

Hctopuueckue cegenus. OO0CHOBaHMS MPOCTEHIINX MOCTPOSHUM, 3TaIlbl 33/1a4u

Ha [TIOCTPOCHMS, PEIICHUE 3a/1a4 HA IIOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

Conepxanue 00yueHus B 8 Kiacce.

YeThIpEXYTrOIbHUKH.

[Tapannenorpamm, ero nNpu3Haku U cBorcTBa. [IpsMoyronsHUK, poMO, KBaapar, ux

mpu3Haku W cBoicTBa. Tpamernusi. PaBHoOenpenHast Tpamerusi, €€ CBOWCTBA U

npusHaku. [IpsmoyronbsHas Tpaneuus. CpenHsisl JIMHUAS Tpaneuuu.

Cpennsiss nuHUSA TpeyrojbHUKA. MeETOJ yJIBOEHUsS MEIHWaHbl TPEYroJbHUKA.

Teopema o nepecedeHn MeMaH TPEYTOJIbHUKA.

Teopema daineca, TeopemMa O MPOMOPUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHna

JUISl TPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpalbHO-CUMMETPUYHBIE (DUTYPHI.

ITonobue.

[logoOue TpeyroabHukoB, Kodhduuuent mnogodbus. IlpusHaku noxodus
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TpeyroiabHukoB. [IpuMeHeHue mMOAOOUS MpU PEIICHHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a7a4.

ITnomans.

[Tonsitue o momanu. CoiicTBa mionaaei reomerpudeckux guryp. Ipocreiimume
(GopMynbl Ui TUIOWAAM TPEYTrojbHUKA, MapajuiesiorpaMMa, pomMOa U TpameiuH.
[Tnomaan nogoousx Guryp. OTHOUIEHUE TIIONIAAeH TPEYyTOIbHUKOB.

Teopema I1udaropa.

Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mnpu pemieHuu
MPAaKTUUYECKUX 3a/a4.

DJIEMEHTBl TPUTOHOMETPHH.

CuHyc, KOCHMHYC, TaHI€HC M KOTAHIM€HC OCTpPOro yrjla MpsSAMOYIOJIBHOTO
TpeyrojbHuka. Tpuronomerpuueckue GyHkuuu yriaos B 30°, 45° m
60°.

[TponopuroHaIbHBIE OTPE3KU B TPSIMOYTOJILHOM TPEYTOJIbHUKE.

VYTiabl 1 YETHIPEXYTONBHUKH, CBA3AHHBIE C OKPY>KHOCTBIO.

Brniucanuble U IEHTpabHBIE YIJIbI, YTOJI MEXIY KacaTeIbHOU U XOPA0H. YTk
MEXIYy XOpAaMM UM CEKyIIUMHU. BrucaHHble UM ONHUCAHHBIE OKPY>XHOCTHU
TPEyrojibHUKa M 4YeThIPEXYroabHUKU. CBOWCTBA M TNPU3HAKU BIHUCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacrnosiokeHHe JBYX OKpyxkHocTel. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

Conepxanue o0yueHus B 9 kiacce.

Peurenrie TpeyrojibHUKOB.

Cunyc, kocunyc, TanreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
ToxzaectBo. @DopMynsl mNpuBeneHUs. PemieHne TpeyroiabHHKOB. Teopema
KOCHHYCOB M TEOpEMa CUHYCOB. PellleHre NpakTHUYecKuX 3a/1ad ¢ UCIO0JIb30BaHUEM
TEOpPEMbl KOCHHYCOB M TEOPEMBbI CHHYCOB. PemnieHue 3amady TreoMeTpUYECcKOi
ONTHKHU.

Tpuronomerpudeckue GopMyibl AJis TUIOMIAAN TPEYTOJIbHUKA, MapalljieiorpaMmma,
pomba, Ttpameumu. ®opmyna I'epona. dopMymna TIJIOMIAAM  BBITYKIOTO
YETBIPEXYTOJIbHUKA.

[Tono6ue TpeyroasHUKOB.

Xopabl U MOAOOHBIE TPEYTOJBHUKKA B OKPYXKHOCTH. TeopemMa O MpOU3BEICHHUU
OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB CEKYLIUX, Teopema o
KBaJpaTe KacaTelapbHOW. lIpuMeHeHrne npu pemeHurn TIeOMETPUYECKUX 3a]1ad.
Teopemsl UeBbl 1 Menenas. [lonstue o romorernn.

Meton koopiuHaT.

VYpaBHeHUE MPsSAMON Ha TIOCKOCTH. YTJIOBOM KO3(PHUIIMEHT M CBOOOMHBIN UJIEH,
UX reoMeTpuueckuil cMmbicia. llapaiienbHOCTh M MEPHNEHIUKYISIPHOCTb MPSAMBIX
(aepe3 yrimoBoit kK03 puiueHT).

YpaBHeHHe OKpyXHOCTU. HaxoxaeHune nepecedeHui OKPYKHOCTEW W MPSIMBIX B
koopauHarax. ®dopmyna paccTossHHST OT TOYKH J0 Tnpsamor. Ilmomans
napajiesiorpaMmMa B KOOpJWHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAMH.
[IpumeneHnue MeTo1a KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1avax.
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Bexrtops!.

Bektopel Ha tuiockoctu. Clio)keHHME U BbIUMTAHHE BEKTOPOB - IpaBHiIa
TpPEeYroJbHUKA U MapajuieorpaMMa. Y MHOKEHHE BEKTOpa Ha uncio. KoopauHaTel
BeKkTOpa. CJ0KE€HHME M BBIYMTAHHE BEKTOPOB, YMHOKEHHME BEKTOpa Ha YHCIIO B
KoopauHaTtax. [IpuMeHeHrne BEKTOpOB B (pU3MKe, LIEHTP Macc.

[Tonsitue o 6azuce (Ha mIOCKOCTH). PaznoxkeHus: BeKTOpoB 1o 6asucy. CkaaspHoe
MPOU3BEACHUE BEKTOPOB, T€OMETPUUYECKUM CMBICI M BBIPaKEHUE B JEKAPTOBBIX
KoopauHaTax. JMCTpUOYyTHMBHOCTH CKalipHOro mpousBenaeHus. CkaispHoe
Mpou3BeAeHUEe U mpoelupoBaHue. [IpuMeHeHHe CKalIpHOTrO NPOU3BEICHUS
BEKTOPOB JUIsl HAXOXKJIEHUS UIMH W YIJIOB. PemieHue reomMeTpuyeckux 3ajaay ¢
MOMOIIBIO CKAJISIPHOTO MTPOU3BEICHUS.

JIIMHa OKPY>KHOCTH U TUIOIIAAb KpYyTa.

[IpaBuiabHBIE MHOTOYTOJNBHUKU. JlMHA OKpyXHOCTU. ['pagycHas W paauaHHas
Mepa yrijia, BBIYHMCIEHHE JUIMH OYr OKpykHocTed. [lnmomans kpyra, cekropa,
cerMeHTa. Mcropuueckue cBeneHuss 00 HM3MEPEHUU JUIMHBI OKPYXHOCTH H
IUIOLIAN KpyTa.

JIBM>KEHMS IIIOCKOCTH.

Hentpanbnass cummerpusi. LlenTpanbHo-cumMerpuunbie  Qurypsl. [loBoporT.
OceBas cummerpusi. OUTypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[apannenbHbIN IEpeHocC.

[lonsiTue ABM>XKEHUS U ero cBoiicTBa. PaBeHcTBO uryp. [IposiBienus cummeTpun B
OpUpPOJE, >KUBOIUCH, CKYJIBOTYpE, apXuTekType. Kommo3unuu IBHKEHUN
(npocteitmne npumepsl). [IpuMeHeHne B TEOMETPUUECKUX 3aadax.

[IpenmeTHbIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI yueOHOTO Kypca «I'eoMeTpusiy.
[IpenmeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 7 Kiacce.

PacriozHaBaTh M3y4eHHBIE T'€OMETpUYECKUE (PUTYpBI, ONPEAENiITh UX B3aUMHOE
pacrnoyiokeHne, n300paxaTh reOMETpUYecKue (QUTYpbHI, BBITIOJHATh YEPTEKHU IO
YCIIOBUIO 3a7aud. M3MepATh JIMHEWHbIE U YIJIOBbIE BEJIMUMHBI. Pemarh 3a7aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

[IpoBOANTE NPUKUIKY U OLICHKY JIMHEHHBIX U YIJIOBBIX BEJIUYUH MPEIMETOB B
peaNbHON JKM3HU, pPa3MEpOB NPHUPOJHBIX OOBEKTOB. PaznmuuaTh pasmepbl 3THUX
00BEKTOB TIO MOPSAKY BETUYUHBI.

CTpouTh UepTe M K TEOMETPUUECKUM 3aJ1a4aM.

[Tonbp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBLHUKOB, UCIIOIB30BATh IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUH 3a]1a4.

[IpOBOAUTE JIOTMYECKUE PACCYXKIECHHUS C HCIOJIB30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCsl  MpU3HAKAMM  PABEHCTBA  MNPSIMOYTOJbHBIX  TPEYTOJIbHUKOB,
CBOIICTBOM  MEJMaHbl, MpPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PEIICHUN FEOMETPUUYECKHUX 3a/1ad.

OnpenensaTe NapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymiasi. OnpenensiTe MnapauielibHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOW 10 TOYEK APYTrod MpsMOi.
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Pemiats 3aaun Ha KieTyaTol Oymare.

[IpoBOANTE BBHIUKCIECHUSI U HAXOJAUTh YMCIIOBbIE U OYKBEHHbIC 3HAUEHUS YTIIOB B
F€OMETPUUECKUX 33/1a4aX C HUCIOJb30BAHUEM CYMMbI YTJIOB TPEYrOJBHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB YIJOB, OOpa30BaHHBIX IMPU TMEPECEUCHUU JBYX
MapaJlJIETbHBIX MPAMBIX CEKYIIEeH. Peliars npakTUYecKre 3aj1aud Ha HAXOXKIACHUE
YTJIOB.

Bnaners nonsituem «reomerpuueckoe mecto touek» (maiee - 'MT). Onpenensite
OMCCEeKTpHUCY YIJIa W CEepeAUuHHBIM NEPHEeHIUKYIsAp K oTpe3ky kak ['MT.
ITonp3oBatecs moHATMEM I'MT 1npu  gokasareinbCcTBE  I€OMETPUUYECKUX
YTBEPKACHUHN U TIPU PEIICHUU 3a/1a4.

DopMyNIUPOBATH OMNPEICICHUSI OKPYXHOCTH M Kpyra, XopAbl W JUaMmeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSThH
ATU CBOMCTBA IPH PELICHHUM 3a]a4.

Bianete mNOHATHEM ONUCAHHONW OKOJIO TPEYrOJAbHHUKA OKPY)XHOCTH, YMETh
HaXoJUTh €€ eHTp. Jloka3bIBaTh U UCTOIB30BATh (PAKTHI O TOM, YTO OUCCEKTPHUCHI
YIJ0B TPEYTOJbHHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIEeHANKYISAPHI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS] B OJJHOM TOYKE.
Brnanerp moHATHEM KacaTeNbHOW K OKPYKHOCTH, IOJIb30BAThCA TEOPEMOM O
NEPHEHAUKYISIPHOCTU KacaTeJIbHOW M paanyca, TPOBEAEHHOIO K TOYKE KaCaHUS.
Jloka3bIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSTH 3TO B PEIICHUN T€OMETPUUECKUX 3a]1a4.

Jloka3pIBaTh U NPUMEHATH MPOCTEUILINE FEOMETPUUYECKHE HEPABEHCTBA, IOHUMATh
UX MPAKTUYECKUI CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHHUS C MOMOILIBIKD LHUPKYJId U
JIMHEVKH.

[IpenmeTHBIe pe3yNabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 8 Kimacce.

Pacno3HaBaTh OCHOBHBIE BUJIbl YETHIPEXYTOIBHUKOB, HX 3JIEMEHTHI, MOJIb30BAThHCS
UX CBOMCTBAMH INpPU PEUICHUU TE€OMETPUYECKUX 3ajady. Pa3nuuarh npusHaKu H
CBOIICTBA mMmapajuieiorpaMma, pomOa M TPSIMOYTOJIbHUKA, JOKAa3blBaTh HX H
YBEPEHHO MIPUMEHSTh IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOYKM IEPECEUEHHS] MEOUAH TpPEyrojibHUKA (LEHTpa
Macc) B pEILLICHUH 3a]1a4.

Brnanerp moHsiTHeM cpeqHEW JIMHUM TPEYroJIbHUKAa W TpaIelHH, MPUMEHSITh HUX
CBOWCTBA MPH PEIIEHUH F'€OMETPUUYECKUX 3aaad. Mcnonb3oBaTth Teopemy Daeca u
TEOpEMY O TMPONOPIUOHAIBHBIX OTpe3KaxX, MPUMEHSITh HUX JUIsl PpELICHHS
MPAKTHYECKUX 33/1a4.

PacrioznaBaTh eHTpaIbHO-CHUMMETPUYHBIE (UTYPHI U MCTIOIB30BaTh UX CBOMCTBA
MIpU PEIICHUU 3a/1au.

Brnamerp TOHATHSAMH TIOJOOMS TPEYrOJBHHKOB, KO3 (dHIIMEHTA IMOI00Us,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTrOILHUKOB. IMETh Mpe/icTaBiIeHUE O
npeoOpa3zoBaHUU MOA00UA U O MOJOOHBIX (urypax. [lonp30BaThCsi MpU3HAKAMU
noAoOusi TPEyroJIbHUKOB MPHU PEUIEHWHU TeOMETpUUECKuX 3anad. /[oka3piBaTh U
MIPUMEHSITh OTHOIIEHUSI TPOMOPIMOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
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[IpumeHsATh M0100ME B IPAKTUUECKUX 3aadax.

BbIBOAUTE M HUCNIONB30BaTh MpoCTeiue (GOopMysbl IJs IUIOIMIAAN TPEYTrOJIbHUKA,
napajiesniorpaMma, pomoa U Tpanenuu. Beluucnsath (pa3iuuHbIMH CIIOCOOAMMU)
IUIOWAAb TPEYroJbHUKAa W IUIONIAJAM MHOTOYTOJBHBIX (uUryp (moJsb3ysach, e
HEO0OXO0IUMO, KaJbKYJISATOPOM). 3HATh OTHOIIEHHUE MJIOIIAIeH MOAOOHBIX GUTYp U
NPUMEHATh TMpPU pelieHud 3afad. I[IpUMeHsTh TMOJydYeHHbIE YMEHUs B
MPaKTUYECKUX 3a]adax.

[lonb3oBaTecst Teopemoit [ludaropa s pemeHuss TEOMETPUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTeMaTHYECKYI0 MOJENb B TMPAKTHYECKUX
3a/layax, CaMOCTOSITEIbHO MPOBOJUTH YEPTEK M HAXOJUTh COOTBETCTBYIOLIUE
JUTMHBI.

BnaneTs noHATHEM BOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, yria MEXy KacaTelbHOU
U XOpJIOH, ONHWCAaHHOM ¥  BIOUCAHHOM OKPY)XHOCTU TpPEYroJbHUKA H
YeThIPEXYTOJIbHUKA, IPUMEHATh X CBOMCTBA MIPU PELICHUU 3a/1a4.

[IprMeHsTh MOTyYeHHBIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMAaTHUYECKHE MOJIETTH
JUIsL 3a7]a4 peajbHOM >KM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHS C
NpUMEHEHUEM TMO0J00UsS M TPUTOHOMETPUHU (MOJB3YySICh, T/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

[IpenmeTHble pe3yNbTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 9 knacce.

3HaTh TPUTOHOMETpHUYECKUE (YHKIUU OCTPHIX YIJIOB, YMETh HAXOJIUTh C HUX
NOMOIIBIO PA3JIMYHBIE AJIEMEHTHl NPSIMOYTOJIBHOTO TPEYTOJbHHUKA («pEIICHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoIUTh (C MOMOIIBIO KATBKYISATOPA) ITUHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[lonb3oBaThcst (popmysaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, NPHUMEHSATH UX IS
HAXOXKJICHHS PA3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYrOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3anad. lIpuMeHATh NOJIyYeHHBIE 3HAHUSA NpPH
pELICHNH MPAKTHYECKHUX 3a/1a4.

[IpuMeHSITh TPUTOHOMETPUIO B 3ajadyaX Ha HAXOXKJICHHE IUIOLIAJU, BBIBOJUTH U
BIAJCTh TPUTOHOMETPUYECKUMU (QopMynaMu i IUIOMAAd TPEYroJbHUKA,
napajienorpaMmma, poM0a, Tpamneruu, BEIBOJUTh U MPUMEHSTH hopmyrny ['epona u
dbopMyITy IJIS TUTOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npencTaBieHne 0 TOMOTETUH, IPUMEHSTh B MPAKTUYECKUX CUTYaLUSX.
Hcnonp3oBatk TeopeMsl UeBbl 1 MeHenast npu pelieHny 3aad.

Hcnonp3oBaTh TEOpEMBI O BIIMCAHHBIX yriax, yriax MEXAy XopAaMu (CEeKyIIMMU)
U yrie MEXAy KacaTeJbHOM M XOpAOW NMpH PEIIEHWH TI'E€OMETPUYECKHX 3a]ad.
Jloka3plBaTh M MPUMEHATH TEOPEMBI O NPOU3BEACHUM OTPE3KOB XOpA, O
IIPOU3BEAECHUH OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeJIbHOM.

BnageTs NOHATHEM KOOPJMHAT HA MJIOCKOCTH, pabOTaTh ¢ YpaBHEHUEM MPSMOM Ha
IJIOCKOCTU. BraseTs moHATHSMU YriaoBOro ko3¢ @duiimeHta u cBOOOJAHOTO 4ieHa,
MOHUMAaTh MX TE€OMETPUYECKHH CMBICI M CBS3b YIVIOBOIO KO3(h@HIMEeHTa C
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BO3pacTaHUEM U YObIBaHMEM JMHEHHOW QYHKIMH. YMETh pemarb METOIOM
KOOpPAMHAT 33Ja4M, CBSA3aHHBIE C MAPAJUIENBHOCTBIO M NEPNEHIUKYISIPHOCTHIO
IIPSIMBIX, [IEPECEUCHUEM IIPSAMBIX, HAXOKIEHUEM TOYEK IEPECEUCHHUS.

BeIBOINUTH 1 BIaAETh YPAaBHEHUEM OKPYKHOCTH. MCIOIp30BaTh METOA KOOPAUHAT
JUISL HAaXOXKJEHUSl TEepeceyeHud OKpYXKHOCTe W mpsaAMbIX. Brnagets gopmymnamu
pPacCTOSIHHASL OT TOYKH J0 NMPAMOM, IUIOMAAW IapajulesiorpaMMa B KOOPJIHWHATAX,
UMETh TMOHATHE 00 OpHEeHTHpPOBaHHOM Miomanu. Ilonb3oBaThCs METOAOM
KOOpPAMHAT Ha IUIOCKOCTH, NPUMEHATH €Tr0 IPU PELICHUH T€OMETPUUYECKUX M
MpakTUYEeCKUX  3amgad. [IpuMeHsATp  MeTOx  KOOpAMHAT B MPAKTHUKO-
OPHUEHTHPOBAHHBIX T€OMETPUYECKHX 3a7adax.

Braners nmoHsTHEM BEKTOpA. YMETh CKJIA/IbIBATh U BBIYUTATH BEKTOPBI, YMHOXKATh
Ha 4YHUCJO, BIAJETh MPAaBWIAMHU TPEYTrOJbHHKAa W HapajiesorpamMma. Bianers
OPAaKTUYECKUMU  HMHTEPHPETALUSAMH  BEKTOPOB.  YBEPEHHO  MOJb30BATHCS
KOOpJIMHATAMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmers mnpencraBineHue o 0Oasuce (Ha TMIIOCKOCTH). PackiagpiBaTh BEKTOPHI IO
0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUU. [IpUMEHSATh TMONyYEeHHbIE 3HAaHHUS B
npocTernX GU3NIECKUX 3aauax.

Brnanerp MNOHATHEM CKaJISIPHOTO IIPOM3BENCHUS BEKTOPOB, IOHUMAaTh €ro
FEOMETPUYECKUN CMBICI W YBEPEHHO IIOJIb30BAaThCSl €r0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOpPAMHATAX. 3HATh JUCTPUOYTUBHOCTH CKAISPHOTO MPOU3BEACHUS
U €ro CBA3b C MpoenupoBaHueM. [[pUMEHSATh CKaJsipHOE MPOU3BEAECHUE BEKTOPOB
IUIsl HAXOXKJAEHUS JUIMH W YIJIOB. Pemiatb reoMeTpuyeckre 3aladd ¢ IMOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BENECHUE BEKTOPOB B
anreOpanyecKux U PU3HUECKUX 3a/1auax.

Bnaners NOHATHSAMU MPaBUIBHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPYKHOCTH, JAJIMHBI
OyTW OKPYXHOCTU M PaJAMaHHON MEphl yria, BBIYUCIATH IUIOMAAb Kpyra U €ro
yacted. [loHumatrh cmbici yucna owc. [IpuMeHATH TOJNyYEHHBIE YMEHUS NPHU
pEIICHUH MPAKTHYECKUX 3aJad. 3HaTh HCTOPUYECKHE CBEIECHUA 00 H3MEPEHHUH
JUTMHBI OKPYKHOCTH U IUIOIIAAU Kpyra.

HmeTs mpexacraBieHne o npeoOpa3oBaHUM IJIOCKOCTH, O JABMKEHUsAX. HaxoauTsb
OCH, TEHTPBl CHUMMETpUU GUTYp, LEHTPHI MOBOPOTA, HAXOAUTH KOMIIO3HIIHH
npocTeimux npeodpazoBanuil. [[puMeHsATh NBUKEHUS IIOCKOCTU MPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

[IprMeHATh MOTy4YEHHBIC 3HAHUS HA MMPAKTUKE - CTPOUTh MATEMATUYECKUE MOJIEIIH
JUIS 3a1a4 PEaJbHOM XWU3HU W IPOBOAUTH COOTBETCTBYIOUIUE BBIYHCICHHUS C
MPUMEHEHUEM TMOA0OHUS U TPUTOHOMETPUUYECKUX (QYHKIUN (TOJIB3YySICh, Tae
HEOOXOANMO, KaIbKyJISATOPOM).

6. ®enepanpHas pabouas nporpamMma yueOHOTO Kypca «BeposTHOCTh 1
CTaTHCTHKa» Ha yriayOJeHHOM ypoBHE B 7-9 kiaccax (najiee COOTBETCTBEHHO -
nporpaMma y4yeOHoro Kypca «BeposiTHOCTh U CTaTUCTHKA», Y4eOHBINA KypC).
[TosicHuTeNnbHAS 3aMKCKA.

B coBpemeHHOM LH(PPOBOM MHpPE BEPOATHOCTh M CTATHUCTHKA NPHOOPETAIOT BCE
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OOJIBIIYIO0 3HAUUMOCTh KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX
poiu B 00pa3oBaHWMU, HEOOXOAMMOM Ka)KIOMY 4YeloBeKy. Bo3pacTtaer umcio
npodeccuii, Mpu OBIAJEHUHN KOTOPBIMU TpeOyeTcsi xopoiiasi 6a3oBasi MOATOTOBKA
B 007acTH BEpPOSTHOCTM M CTAaTUCTUKH, Takas TOATOTOBKA Ba)KHA s
MPOJOJKEHUsT 00pa30BaHMs U JIJIsl yCIEIIHON TPO(ecCHOHATBHOM Kapbephl.
Kaxxplii 4eoBek MOCTOSTHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y HETO
naHHbIX. J[711 00OCHOBAaHHOTO TMPHUHATHS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa WU
n30bITKa WH(OpMAIMU HEOOXOJMMO B TOM YHCJE XOpOIIO CHOpPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbllUIeHHe. VIMEHHO NO3TOMY BO3HMKIIA
HEO0OX0MMOCTh (popMupoBaTh y oOydarouuxcs GyHKIUOHATBHYIO IPAMOTHOCTD,
BKJIFOYAIOIYI0O B c€0sl yMEHHWE BOCHPUHUMATh W KPUTHUYECKU aHAIU3UPOBATH
uHOpMalMio,  TMPEJACTABICHHYHD B  pa3au4HbIXx  (opMax,  MOHUMATH
BEPOSITHOCTHBIM XapakTep MHOTHUX peallbHbIX TPOLECCOB M 3aBUCUMOCTEH,
IPOU3BOUTH MPOCTEHIITNE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypc€ C OCHOBHBIMHM NpPHHIIMIAMU cOoOpa, aHamu3a |
NpEe/ICTaBIICHUs] JaHHBIX M3 Pa3IUYHbIX cdep KU3HU O0IIecTBa M rocylapcTBa
npuoOIaeT o0yyarmuxcsi K OOIIECTBEHHBIM HHTepecaM. HM3yueHue OCHOB
KOMOMHATOPUKHM Pa3BUBACT HABBIKM OpraHM3aluu nepedopa U mojcuéTa yucia
BapUaHTOB, B TOM YHCJI€ B MPUKJIAJAHBIX 33aJladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPHUH
rpadoB co31aéT MaTeMaTHYeCKui (yHIaMEeHT i (OPMHUPOBAHUS KOMIIETEHIIUNA B
o0nactT MHPOPMATUKU U HUPPOBBIX TeXHOJOTHH. [Ipy M3yueHUU CTATUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TPEACTaBICHUS OOY4YaIOIIUXCS O COBPEMEHHOM
KapTUHE MHUpPAa M METOJaxX ero HcclieqoBaHus, (GOopMHUpyeTCs NMOHMMAaHWE POJHU
CTaTUCTHKHU KaK UCTOYHHMKA COI[MAIBHO 3HAYMMOW MH(POPMALIUU U 3aKJIaIbIBAIOTCSA
OCHOBBI BEPOATHOCTHOTO MBIILICHHUS.

B cooTBeTCTBUU C JMaHHBIMU IEISMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BeposITHOCTh U CTaTHUCTUKA» OCHOBHOTO 00IIIEero 00pa3oBaHUs Ha yriayOJIEHHOM
YPOBHE  BBIJIEJICHBl  CIEAYIOIIUE  COAEPKATEIbHO-METOIUYECKUE  JIMHUU:
«lIpencraBnenne MaHHBIX M OINUCATENIbBHAS CTAaTHUCTHKA», «BeposTHOCTHY,
«OneMeHThl KOMOWHATOpUKW», «BBegenue B Teopuio rpadoB», «MHOKECTBAY,
«Jlorukay.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX W ONHCATENbHAS CTATHUCTUKA»
CIIY’)KUT OCHOBOW st (pOPMUPOBAHUSI HABBIKOB pabOThl ¢ WHGOpMAIMEil: oT
YTeHHs] W WHTEpHpeTanuy HWHPOpMalNKU, TMPEACTaBICHHONW B Ta0nuiax, Ha
auarpaMMax W rpadukax, A0 cOopa, TpPENCTaBICHUS W aHaIW3a JaHHBIX C
WCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XApPAKTEPUCTHUK CPEAHUX U PaCCEUBAHUA.
PaGotast ¢ maHHbIMHU, OOydaromuecs y4aTcsi CUYMTHIBATH W WHTEPIPETUPOBATH
JAHHbIE, BBIBUTAaTh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTEUININE THUIOTE3HI,
Pa3MBIIUIATh HaJ (DaKTOpaMHu, BBI3BIBAIONIMMU H3MEHYMBOCTH, U OIICHUBATh WX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMYUHBI U TPOLIECCHI.

NHTYynTHBHOE TMpPENCTAaBICHUE O CIYy4YalHOM W3MEHYHMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWN CTAHOBUTCSI MOTHUBUPYIOIIEH OCHOBOM s
M3YUYCHUSI TEOPUU BEPOSITHOCTEH. bonbllioe 3HaueHHE HUMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMU MOJICTISIMH.
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[TonsiTe BEepOSATHOCTH BBOJUTCS KaK Mepa MpaBIonoAo0us CIy4ailHOTO COOBITHS.
[Ipu wu3ydeHum ydyeOHOro Kypca oOydaromuecss 3HAKOMSTCS € MPOCTEUIINMU
METOJaMU  BBIYMCJICHUSI BEPOSTHOCTEH B  CIIy4yalHBIX OKCIEPUMEHTaX C
PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU HCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIIONIUMU CTaBUTh M peliaTh 0oJiee CIOXkKHBIE 3aauu. B yueOHBIN Kypc
BXOJST HauyalibHbIC NPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX U MX YHUCIOBBIX
XapaKTEePUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIUXCA C
MHOXECTBAMHU M OCHOBHBIMHU OTEpalMsIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS
npuMepsl TpUMEHeHHs] TpadoB U DJIEMEHTOB TEOPUM MHOXECTB JJISI PEIICHUs
3a/1a4, a TaK)Xe HCIOJB30BaHUS B JIPYTMX MAaTEMaTHUYECKHUX Kypcax M Y4eOHBIX
nmpeaMeTax.

B 7-9 knaccax wusydaercss y4eOHbIH Kypc «BeposTHOCTh W CTaTHCTHKa», B
KOTOpBI  BXOAAT pasnensl: «lIpeacTaBneHue JaHHBIX W OMHUCATEIbHAS
CTaTUCTUKA», «BeposTHOCTBY, «DJNIeMEHThl KOMOWHATOpUKWU», «BBeneHue B
Teoputo rpadoBy», «MHoxecTBa» U «Jlorukay.

OO6miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX [IJII HM3YyYCHHS Yy4eOHOro Kypca
«BeposTHOCT M cTaTUCTUKAY, - 102 "aca: B 7 kiacce - 34 gaca (1 yac B Heneno),
B 8 kiacce - 34 gaca (1 gac B Heneno), B 9 kiacce - 34 gaca (1 gac B Heemto).
Copep>xanue o0yueHus B 7 Kiacce.

[IpencraBiienne NaHHBIX B BHJIE€ TAOJHIl, [UArpaMM. 3arlOJIHEHUE TaOJIHII, YTCHUE
U TIOCTPOCHHE CTOJOMKOBBIX (CTOJMOYATHIX) WM KPYTrOBbIX Juarpamm. UteHwue
rpauKoB peanbHBIX TMpoleccoB. M3pieuenune uHGOpPMAIMK W3 IUArpaMM |
Ta0JIUII, UCTIOJIL30BAaHUE M MHTEPIIPETAINS JaHHBIX.

OnucaTtenbHas CTAaTUCTUKA: CpelHee apu@MeTHdeckoe, MeauaHa, pa3Max,
HaumOoJbIIee M HAaWMEHbIEE 3HAYCHHUSA, KBApPTHIH, CpPEJHEE TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YHCIIOBBIX JaHHBIX.

[Ipumepsl  ciydalHOM  WM3MEHYMBOCTA NPU  HU3MEPEHHUSIX, B  MAaCCOBOM
NPOU3BOJICTBE, TEHJEHIIMM U CIydaiiHble KoJeOaHus, TPYNIHpPOBKA JTaHHBIX,
NpEe/ICTaBlIiEeHuEe CIy4YalHOM HW3MEHYMBOCTH C TIOMOIIBIO JHarpaMMm, 4YacTOTHI
3HAYEHUM, CTATUCTUYECKAST YCTOMUYNUBOCTb.

I'pad, Bepmmna, pedbpo. Ctenens BepmuHbl. Yncno pédbep U cymmapHasi CTETICHb
BepmvH. [lonstue o cBsa3HbIX Tpadax. Ilytu B rpadax. lenn u muxisl. O6xoxq
rpada (diinepoB nyth). [lonsiTue 06 opueHTupoBaHHOM Tpade. Pemenue 3amau ¢
MOMOIIBIO TpadoB.

VTBepxkaeHuss ©  BbiCKa3biBaHus. OTpHllaHUE  YTBEP)KICHHS, YCJIOBHBIE
YTBEPXKIEHUS, OOpaTHbIE UM PABHOCWIIbHBIE YTBEPXKICHUS, HEOOXOIUMBIE U
JIOCTaTOYHBIE YCIIOBUS, CBOMCTBA U MpHU3HAKU. [[pOTHBOMONIOKHBIE YTBEPKIACHMUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOTO.

Crny4aitHblil SKCIEpUMEHT (OMbIT) U clydaiiHoe coObITHe. BepodaTHOCTh U yacToTa
CIIy4yaHOro coOObITHA. PoJib MallOBEpOATHBIX W MPAKTUYECKH JTOCTOBEPHBIX
COOBITHH B MPHUPOJIC U B OOIIECTBE.

Conep:xanue o0yueHus B 8 Kjacce.

MHOXECTBO U MOAMHOXECTBO. [IpuMepbl MHOXECTB B OKpPYXaIOIIEM MHpE.
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Ilepeceuenue u oObenuHeHHEe MHOXecTB. Jluarpammbl Oilnepa. Ywuciosble
MHOXecTBa. [lpuMeppl MHOXKECTB M3 KypcOB anreOppl HU T'€OMETPHUH.
[lepeuncnenue 37€MEHTOB MHOXKECTB C IMOMOILBIO OPraHW30BaHHOIO mepedopa u
npaBuiia yMHOXKeHUA. DopMyIia BKIIFOUEHUA-UCKITFOYEHNS.

OnemeHTapHble CcOObITUA. BeposTHOCTHM ciayyalHBIX COOBITUNA. OMNBITEL C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CITydailHbIA BHIOOP.

N3mepenue paccemBaHUs 4YHMCIOBOro MaccuBa. Jlucnmepcuss M CTaHAAPTHOE
OTKJIOHEHHWE 4YHCclIoBOro Habopa. CBolicTBa JuCHEpCMM M CTaHJAPTHOIO
OTKJIOHEHHUsA. /[narpamMmbl pacceMBaHUs BYX HaOIIOAaeMbIX BeTU4HH. JInHelHas
CBA3b HA IUarpaMMe€ pacCEUBAHUSI.

HepeBo.  JlepeBo  caywailHoro  skcrepumeHTa.  CBOWMCTBAa  JI€PEBHEB:
€AMHCTBEHHOCTb IMYTH, CBSI3b MEXK/y YMCIOM BEPIIUH U yuciaoM pédep. Ilonstue o
iockux rpadax. Pemenue 3aa4 ¢ moMoIIbio J€PEBHEB.

Jlornueckue coro3sl «M» n «AJIN». CBsI3b MEXAY JOTHUECKUMHU COIO3aMHU

U ONEepaIUsIMU HaJl MHOKeCTBaMU. Vcroap30BaHNE JJOTHUECKUX COKO30B B

anreope.

Cinyyaiinbie COOBITHS KaK MHOXKECTBA  DJIEMEHTAPHBIX COOBITHIA.
[IpotuBomnonoxueie coObiTusA. Onepauuu Haj coObITUsAMU. Dopmyna CIOKEHUs
BEPOSTHOCTEN.

[IpaBuino ymMHOXEHHSI BEPOSTHOCTEW. YCJIOBHAs BEpOATHOCTh. I[IpencrasiieHue
CJIy4aifHOro 3KCIiepuMeHTa B Bue aepeBa. HezaBucumblie cOOBITHS.

Conepxanue o0yueHus B 9 kiacce.

KomOunartopaoe mpaBmwino ymHoxkeHus. llepectanoBku u ¢akrtopuan. Ywucio
coyetanui u TpeyroabHuk Ilackans. CpoiicTBa uyucen codeTaHuil. buHoM
HeroTona. Pemenue 3a1a4 ¢ ucmnoiab30BaHuEM KOMOWHATOPUKH.

I'eomeTpudeckas BeposTHOCTh. CiydallHBIA BBIOOp TOYKM U3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 IyT'H OKPYKHOCTH.

Ucnbitanus. Yenex u Heyaaua. Cepusi vcnblTaHuM 10 mepBoro ycrmexa. Cepus
ucnibiTanuii beprymmm. BeposTHocTH CcOOBITHI B cepuH HUcHbITaHuK bepHym.
Cry4aitHbIil BEIOOp M3 KOHEYHOTO MHOXKECTBA.

CnyvaiiHass BelMYMHA W pacnpejaesieHue BeposTHocTel. [Ipumepbl ciydallHBIX
BEJIMYMH. BakHple pacrpeleseHuss - 4MCJIO IONBITOK B CEPUM MCIBITAHUU 10
[IEpBOr0 yclmexa W YHUCIO YCHEXOB B CEpPUM HCObITaHUW bepHynun
(reomeTpuueckoe U OMHOMHAIBHOE pacTpeIeTICHUS).

MaremaTHdeCcKOE€ OXHMIAAHUE CIy4ahHOM BeIUYUHBL. DOU3UYECKUUA  CMBICI
MAaTEMAaTHYECKOr0 OXuAaHus. lIpuMepsl HKCHONB30BAHUSA MATEMATHYECKOTO
oxugaHus. Jlucnepcus W CcTaHAAPTHOE OTKJIOHEHWE CIYyYalHOM BEIWYUHBL.
CBoiicTBa MAaTeMaTHYECKOrO0 OXUJAHUS W JAUcHepcuu. MareMarnuueckoe
0KUJAHHUE U JUCIIEPCUS U3YUYCHHBIX PACIPEICICHUM.

HepaBencTBo UeObimeBa. 3akoH OONbIIMX 4YHcen. MareMaTHYeCKHE OCHOBAHMS
u3MepeHus: BeposiTHOCTel. Ponb M 3HaueHue 3aKkoHa OOJIBIIMX YMCENl B HayKe, B
MpupoJie U OOIIEeCTBE, B TOM YHUCJIE B COLMOJOTMYECKHUX OOCIEeIOBaHUSIX U B
W3MEPEHUSX.

[IpeameTHble pe3yabTaThl OCBOCHUS TPOrpaMMbl yueOHOTo Kypca «BeposTHoCTh 1
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CTaTUCTUKAY.

[IpeamerHble pe3ynbTaThl OCBOCHUSI MPOrPaMMbl Y4eOHOTO Kypca K KOHIY
oOydeHus B 7 Kilacce.

Uutate wuHOpMaLMIO, TMPEACTABICHHYIO B Taldiaunax, Ha JAuarpaMmmax,
MPEJCTABIATh JIaHHBIC B BHUJE TAOJMI], CTPOUTHb CTOJOMKOBBIE (CTOJIOUATHIE) U
KpYTOBBIE€ IUarpaMMBbl [0 MacCHBaM 3HAYCHUH.

OnuchiBaTh U MHTEPIIPETUPOBATH pealIbHbIC YMCIIOBBIC JIAHHbBIC, MPEICTABICHHbBIC
B Ta0JuIax, Ha JUarpamMmax, rpadukax.

Ucnonw3oBaTh 1U1s1 oNMMCcaHUs TaHHBIX CTATUCTUUYECKUE XAPAKTEPUCTUKU: CpeaHEe
apudMeTHUEeCKOe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYCHUS, pa3Max,
KBapTHJIH.

Nmetsr mpencraBieHHe O JIOTMYECKUX YTBEPXKICHUSX U BBICKA3bIBAHMSX, YMETH
CTPOUTH OTpUIlaHUsA, (OPMYJIUPOBATH YCJIOBHBIC YTBEPXKACHHUS MPU PEIICHUU
3a71a4, B TOM YHCJI€ W3 JPYIrUX YYEOHBIX KYpPCOB, HMMETh IMPEJCTABICHUE O
TEOpEeMax-CBOMCTBaX M TeOpeMax-MpHU3HAKaX, O HEOOXOIUMBIX U JIOCTATOYHBIX
YCIJIOBHSIX, O METOJIE JI0KAa3aTeIbCTBA OT MPOTUBHOTO.

Nmets mpencraBiieHHe O CIy4yalHONW M3MEHYMBOCTH Ha MPUMEpPAX Pe3yJIbTaTOB
U3MEPEHUH, 11eH, (PU3NUEeCKUX BEIWYUH, aHTPONOMETPUYECKHX JIaHHBIX, UMETh
MIPEJICTABIIEHNUE O CTATUCTUYECKON YCTOMYUBOCTH.

Ncnonws3oBaTh 111 OMUCAHUS JAHHBIX YacCTOTHI 3HAYCHUH, TPYNIUPOBATH TaHHBIC,
CTPOUTH TUCTOIPAMMBI TPYNIIUPOBAHHBIX JAHHBIX.

Ucnonb3oBaTe rpadbl Ijs peuieHus: 3ajad, UMETh IMPEACTaBICHHE O TEPMHUHAX
Teopun TpadoB: BepHIMHa, pedpo, IMenb, IUKI, MOyTh B Tpade, HUMETh
npeacTaBieHue 06 ooxoje rpada u 00 OpUEHTHPOBAHHBIX rpadax.

[IpenmeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 8 Kimacce.

OnepupoBaTh NOHATUSAMHU MHOXKECTBA, MTOJAMHOKECTBA, BBIIIOJIHATH ONEPALIMU HaJ
MHOKECTBaMH: 00bEUHEHHUE, TIEPECCUCHUE, TEPEUUCIIATh SJIEMEHThl MHOMKECTB C
UCIIOJIb30BAaHUEM OpPraHM30BaHHOTO Iepedopa ¥ KOMOWHATOPHOTO IpaBuia
YMHOKEHUS.

HaxomuTe BepoOsSTHOCTH CIydalHBIX COOBITUHA B CIyYalHBIX ONBITaX, 3HAaS
BEPOSITHOCTA  DJIEMEHTAPHBIX  COOBITUHA, B TOM YHCJIE€ B ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, UMETh TIOHSATHE O CIy4alHOM
BEIOODE.

OnucelBaTh JaHHBIE C TOMOIIBID CPEJHUX 3HAYEHUM W MEp pPACCEUBAHMS
(nucnepcusi U CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh U HHTEPIPETUPOBATH
JIuarpaMMbl pacCeUBaHMs, UMETh TIPEJICTABIICHNE O CBSI3U MEXIy HAOII01aeMbIMU
BEJIMYMHAMU.

Nmets mipeacTaBieHue o AEpeBe, O BEpIIMHAX U pEOpax AepeBa, UCIOIb30BAaHUU
JIEPEBbEB TPU PEUICHUWU 33Ja4 B TEOPUU BEPOATHOCTEW, B JPYruX Y4eOHBIX
MaTeMaTH4YeCKUX Kypcax U 3a/1ad U3 APYrux y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHSTUEM COOBITHSI KaK MHOXECTBA JJIEMEHTApPHBIX COOBITHIA
CIIy4allHOTO OIbITa, BBIMOJHATH OINEpallUd HaJl COOBITHSIMHU, UCIIOJIB30BaTh IMpHU
pelieHny 3ajady AuarpaMmbl Dijiepa, YUCIOBYIO MPSAMYIO, IPUMEHATH (HOPMYITY
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CJI0’KEHUS BEPOSTHOCTEM.

Ilonp30BaThCA MPABUIIOM YMHOKEHHUS BEPOSITHOCTEM, MCIIOIB30BATh IEPEBO IS
MIPEACTABIECHUS CIy4aiiHOTO OMbITA IIPU PEIIeHUH 3a1a4d. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTH COOBITUH.

[IpenmeTHble pe3yJbTaThl OCBOEHHS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOyuenus B 9 kiacce.

[lonb3oBaTbCsl KOMOMHATOPHBIM TPABUJIOM YMHOXKEHMsS, HAaxXOIUTh YHCIO
[IEPECTAaHOBOK, YHMCJIO COYETAaHWW, MOJIb30BAaTHCS TPEYroJbHUKOM Ilackans mpu
pELIeHUH 3a7a4, B TOM YKCJI€ HA BEIYMCIEHUE BEPOSITHOCTEN COOBITUH.
Hcnonp30BaTh MOHATHE T€OMETPUYECKOW BEPOSITHOCTH, HAXOJIUTh BEPOSITHOCTH
COOBITHII B OMBITAX, CBSI3aHHBIX CO CIy4YalHBIM BBIOOPOM TOYEK W3 IJIOCKOM
¢urypsl, oTpe3Ka, JJIMHbI OKPYKHOCTH.

HaxoauTh BepOSTHOCTH COOBITHI B OMNbBITAX, CBSA3AHHBIX C HCHBITAHUAMH 10
JNOCTH>KEHUS MIEPBOTO YCIIEXa, B CEPUSIX UCTIBITAaHUM bepHyun.

NMeTts mpencraBieHuE O CIy4allHbIX BEJIMYMHAX W PACIIO3HABATH CIyYailHbIE
BEJIMYMHBl B  SIBIICHUAX OKPYKAIOIIETO MHpa, ONEpPUPOBATH MOHATHEM
«pacrpeaeseHue BEPOSITHOCTEN». YMETh CTPOUThH PACIPEIECICHUsS] BEPOSITHOCTEN
3HAYEHUH CITy4alHbIX BETUYMH B U3YUECHHBIX OIbITaX.

HaxonuTte MaTemMaTHyecKoe OXHAAHUE U JTUCIEPCHIO CIyYallHON BEIMYMHBI IO
pacrpeneneHuo,  NPUMEHSATh  YWCIOBBIE  XapaKTEPUCTUKUM  H3YYEHHBIX
pacnpeneneHui Ipyu peuIeHUH 3a1a4.

MMeTp mnpencTaBlIeHHME O 3aKOHE CIIy4YalHBIX 4YHMCEJI Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM WM3MEHUYMBOCTH, IIOHMMAaThb MaTeMaTH4ECKOE
000CHOBaHUE OJIM30CTU YACTOThI U BEPOSITHOCTU COObITHS. VIMEeTh mpescTaBieHue
O POJIM 3aKOHa OOJIBLINX YHMCEN B IPUPOJIE U OOILIECTBE.
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