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I[TOACHUTEJIbHAA 3AIINCKA

Oo0mas XapaKTepUuCTHKA yueOHOoro npeaMera «MaremaTuka»
Ha yriry0J1éHHOM ypoBHe. /—9 KJ1acchl

[lpumepnass pabouast mporpaMMa IO MaTeMaTUKE YIIAyOJIEHHOTO YpPOBHA JUIS
oOyuaromuxcst /—9 kiaccoB paszpaboraHa Ha ocHoBe denepallbHOro0 rocynapcTBEHHOIO
00pa30BaTENILHOIO CTaHJIapTa OCHOBHOI'O 00Iero oOpa3oBaHMs C y4ETOM M COBPEMEHHBIX
MHUPOBBIX TPeOOBaHMH, MPEABABISIEMbIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, U TPagULMN
poccuiickoro  o0pa3oBaHHs,  KOTOpble  OOECHEUMBAIOT  OBJIAJCHME  KJIFOUEBBIMHU
KOMIIETEHIIMSIMHA,  COCTABIIAIOUIMMU  OCHOBY JUII  HENPEpHIBHOIO  OOpa3oBaHUS H
CaMOpa3BUTHsA, a TAKXKE LEIOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOI'O U MO3HABATEIbHOIO
pasBuTHs oOyuaronmxcs. B paGoueil mporpamme ydreHbl uaen U nonoxkeHus Konuenmmn
pa3BUTH MaTeMaTH4eCKOro oopasosanus B Poccuiickoit denepariyu.

B osmnoxy mudpoBoii TpaHchopmanuu Bcex cdep UYeIOBEYECKOH JesTeIbHOCTH
HEBO3MOXXHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30Boi MaTeMaTHYeCKOH
NOArOTOBKU. YK€ B UIKOJE MaTeMaTHKa CIIY)KMT OINOPHBIM INPEAMETOM Ul H3y4CHUS
CMEXHBIX JMCLUUIUIMH, a I[ocje IIKOJbl peaJbHOW HEOOXOJUMOCTbIO CTaHOBUTCS
HETpepbIBHOE 00pa3oBaHME, YTO TpeOyeT IOJHOIEHHOW 0a30Boi 00meo0pa3oBaTebHON
MOJArOTOBKH, B TOM YHCJIE M MaTeMaTH4eCcKOH. DTO OOYyCJIOBJIEHO TEM, YTO B HAIllU JIHU
pacTér unciao npodeccuil, CBA3aHHbIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMAaTUKU: U B
cdepe IKOHOMHKH, U B OM3HECE, © B TEXHOJIOTUYECKUX OOJIACTSIX, M JJa)ke B TYMaHHUTaPHBIX
cpepax. Takum oOpa3oM, Kpyr LIKOJBHUKOB, JJIi KOTOPbIX MaTeMaTHKa MOXET CTaTb B
OyaylieM 3HaYMMBbIM IIPEIMETOM HE TOJIBKO C TOUYKH 3pEHUs €€ MPUMEHEHUs B KHU3HH, HO U B
npodecCHOHATIBHOM 1eATebHOCTH, PaCIIUPSAETCS.

[IpakTuyeckas MOJE3HOCTh MaTeMaTHKH OOYCIIOBI€HAa TeM, 4TO €€ MpeaMEeTOM
ABJISIOTCS (DyHIAMEHTAJbHbIE CTPYKTYphl HAIIEro MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE OTHOIIECHUS OT IMPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE,
JI0 JIOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX JIJISl Pa3BUTHS HAy4YHBIX U MPHUKIAIHBIX uaei. bes
KOHKPETHBIX MaTEeMaTHMYeCKUX 3HAHWW 3aTPYyJAHEHO MOHUMaHHE MPUHLMUIIOB YCTPOWCTBA
UCIIOJIb30BAaHUsl COBPEMEHHOM TEXHMKH, BOCHPUSTHE W HMHTEpIpeTalus pa3HOOOpa3HON
COLMAIBbHOW,  JKOHOMHYECKOM,  MOJUTHYECKOM  uHpopMamuu,  ManodpQeKTUBHA
MOBCEIHEBHAs MTPaKTUYECKasl 1eATeIbHOCTh. Kax10My 4eloBEKY B CBOEH KM3HU MPUXOJUTCS
BBINOJIHATh PACUYETHl U COCTABIATH AJITOPUTMbI, HAXOJUTh U NMPUMEHATh (HOPMYIIbI, BIAJETh
IPAKTUYECKMMH  NpUEMAMHM  TE€OMETPUYECKMX HM3MEPEHMH M IOCTPOEHUHM, YWUTaTh
uH(pOpMalLnIO, NPEACTABICHHYIO B BHUJE TaOIMIl, [UarpaMM U rpauKoB, KHUTb B YCIOBHUSAX
HeompeAeNEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapaKTep CllydalHbIX COOBITHH.

OpnHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM
oOmiectBe Bc€ Oosiee BaXXKHBIM  CTAaHOBUTCS MATEMaTHYECKH CTHJIb  MBILUICHUS,
NPOSBISAIOIIMICS B ONPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mpomecce wu3yueHUs
MaTeMaTHKH B apceHa] MpUEMOB M METOOB MBIIJICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHIYKIMA U JEAYKIUs, 000OILIeHHe M KOHKpETH3alus, aHallu3 M CUHTE3,
Kjaccupukanus M cucTeMarusauus, aOcTparupoBaHue M aHanorus.  OOBEKTHI
MaTeMaTUYeCKUX YMO3aKIIIOUEHUH, MpaBUjia UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXAaHU3M
JIOTUYECKUX  TOCTPOEHHM,  CIOCOOCTBYIOT  BbIpaOOTKE  yMeHus  (QOpMyIHpOBaTh,
000OCHOBBIBaTh U JIOKa3bIBaTh CYKIEHHS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MBIIICHUE.

2



Beaymas ponp mnpuHAUIEKUT MaTeMaTMKe W B (DOPMUPOBAHMM  AITOPUTMHYECKOU
KOMIIOHEHTbI MBILIUIEHUS U BOCIIMTAaHUM YMEHUH JEMCTBOBATH IO 3aJaHHBIM aJITOPUTMaM,
COBEPILICHCTBOBATh MU3BECTHBIE M KOHCTPYMPOBATb HOBBIE. B Iporecce peleHus 3anady —
OCHOBHOIl yueOHOH [eATeIbHOCTM Ha YpPOKaX MaTeMaTMKU — pa3BUBAIOTCS TaKkKe
TBOPYECKasl U PUKJIAHAS] CTOPOHBI MBIILIJICHUS.

OOyueHnue MaTeMmaTuke JAa€T BO3MOYKHOCTb pa3BUBaTh y OOY4YaIOUIMXCS TOYHYIO,
pallMOHATIBHY0O M HMH(POPMATUBHYIO peub, yMEHHE OTOMpaTh Haubosiee MOIXOJAIue
A3BIKOBBIC, CUMBOJIMUYECKHE, TIpaUuecKue CpeacTBa s BBIPAKECHUS CYXICHUH WU
HarJIJHOTO UX NPEACTaBICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOILIeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUH SIBIISICTCS
o011ee 3HaKOMCTBO C METOJIaMU [TO3HAHUS JEHCTBUTEIBbHOCTH, [IPEICTABICHUE O IIPEIMETE U
METOJaX MaTEeMaTHKH, X OTIMYUHA OT METOJOB JPYIMX E€CTECTBEHHBIX U TI'YMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MATEMAaTHKHU JJIsl PEIICHUS HAYYHBIX M MPHUKIIAIHBIX
3agad. Takum oOpazom, MaremMaTHyeckoe 0Opa3oBaHWE BHOCUT CBOH BKJIaJa B (POpMHUpPOBAHUE
oO1ielt KyJabTypbl UeloBeKa.

M3yueHne MaTeMaTUKU TaKkKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIHUTAHMIO YEJIOBEKa,
NOHMMAHHIO KPAacoTbl W U3SIIECTBA MAaTEMATHUYECKUX PACCYKIEHUH, BOCIPHUATHIO
reoMeTpUIecKuX (popM, YCBOCHHUIO 1€ CUMMETPHU.

B coorBerctBunm ¢ KoHuenuuell pa3BUTHS MaTeMaTUYeCKOro o0Opa3oBaHUs B
Poccuiickoit ®enepaunn MaremaTHueckoe oOpa3oBaHUE JOJDKHO pellarb, B YaCTHOCTH,
3a7a4l  OOECreueHus: CTPaHbl BBIIYCKHUKAMM, MaTeMaTH4ecKas IOJI0TOBKAa KOTOPBIX
JIOCTaTO4YHA JJIs NPOJOJDKEHHs O0Opa3oBaHUS B Pa3IMYHBIX HAlpaBlICHUSX, BKIIOYas
MaTeMaTHYeCKUue UCCle[oBaHus, paboTy B chepe HHPOPMALMOHHBIX TEXHOJOTH,
IIpenojaBaHue MaTEMaTUKU U Ap., C OJHOW CTOPOHBI, U NIPUMEHEHUE MAaTEMaTUKU B JPYTUX
HayKax, B HMHXCHEPHO-TEXHOJOIMYECKOH M couualbHOW cdepe ¢ Apyroi croponsl. s
o0ecrieyeHns: AOCTHKEHHsI COOTBETCTBYIOILEH 3THUM 3ajadaM MaTeMaTHYeCKOW MOJArOTOBKU
oOyyaromuxcs, JIs YJOBIETBOPEHUS MX 3alpOCOB U BO3MOXKHOCTEH IIpeAHa3Ha4YeHa
nporpaMma yriayOia€HHOro u3yueHust MareMaTuku. [Iporpamma yriyOi€HHOrO ypoBHS A&
BO3MOXHOCTb PACIIMPHUTh U YIIIYOUTh KPYT H3y4aeMbIX BOIIPOCOB, CO3AATh 00JIEE LEIOCTHOE
MpEJICTAaBICHUE O CHCTEME MaTeMaTHMYeCKUX 3HaHUM, copMHUpoBaTh Ooyiee yCTONYMBBIE U
OCO3HAHHBIC YMEHHS.

IHHeitm wu  ocobeHHocTH  u3ydeHusi  y4yeOHoro  mpeamera  «MaremaTukay»
Ha yri1y01€éHHOM ypoBHe. /—9 KJ1acchl

[TpropuTeTHBIME LIETISIMU O0yUYEHHSI MaTeMaTuKe B /—9 Kiiaccax SIBISIOTCS:

e (opmupoBaHHE  IEHTPAIBHBIX  MATEMAaTHYECKUX  TOHATUH  (YKMCIIO,  BEJIMYMHA,
reoMerpuueckas (Gurypa, MEpeMEeHHas, BEPOSATHOCTb, (YHKIUS), O00ECIeUHBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHUs 00YyJarOIINUXCS;

® [IOJIBEJICHUE YYalIUXCsi Ha JOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3HU
MaTEeMaTHUKH U OKPYXKAIOIIIEeT0 MUPa, TOHWMMAaHUE MAaTEMAaTHUKN KaK YacTH O0IIeH KyIbTyphl
YEJI0BEYECTBA;

® pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH ydJaluxcs, MO3HABATEIHHOU
AKTUBHOCTH, WCCIIEIOBATENILCKUX YMEHHM, KPUTUYHOCTA MBINUIEHUS, WHTEpeca K
M3YyYECHUIO MATEMATUKU;



e (dopMupoBaHne (QPyHKIIMOHAILHON MaTEeMAaTUYECKOW TPaMOTHOCTH: YMEHUS PAaclO3HABATh
MPOSIBJICHUS MAaTeMaTUYEeCKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX
JKU3HEHHBIX CHUTYyalUsX M IMPU U3YUYEHUU APYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OopMymupoBaTh HX Ha S3bIKE MaTEeMaTHKU H
co3/aBaTb MaTEMAaTUYECKUE MOJEIU, IPUMEHATh OCBOCHHBIM MAaTEMaTMUECKHUH ammapar
JUISl pEIICHHsS] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HHTEPIPETUPOBATH U OIEHUBATH
IIOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JIMHMM COJAEp)KaHHUA Kypca MareMatuku B /—9 kiaccax: «Uucina u
BBIYHCIICHUS», «Anreopa» («Asredpanueckre BhIpaKeHHs», «YPaBHEHHS U HEPABEHCTBAY),
«Dyuknuny», «leomerpust («['eomerpuueckue GUIYpsl M HX CBOHCTBa», «M3mepenue
FE€OMETPUYECKUX BEIUYHUH»), «BeposSTHOCTh M CTAaTUCTHKA». J[aHHBIC JUHUU Pa3BUBAIOTCS
napajuiesIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM MPUPOAON U TpaJULUIMU, OJHAKO HE
HE3aBHCUMO OJIHA OT JIPYroM, a B TECHOM KOHTAKT€ WU B3aumojaeucTtBuu. Kpome 3toro, ux
0o0OBEAMHSIET JIOTUYECKAas COCTaBIAOLIAs, TPAJAMLMOHHO IpUCYylIash MaTeMaTUKE U
IPOHU3bIBAIOLIAS ~ BCE  MaTeMaTHYEeCKHME  Kypchbl M COJAEp)KATEIbHbIE  JIMHUU.
ChopmynupoBannoe B DenepanibHOM TOCYJAapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApTE
TpeOOBaHUE «yMEThb CBOOOJIHO ONEPUPOBATH MOHATUSMU: OINPEAEICHUE, aKCUOMa, TEOPEMA,
JIOKA3aTeNbCTBO,  PaBHOCWIIbHBbIE  (OPMYITUPOBKH  YTBEp)KIEHUI,  oOpaTHOoe U
MIPOTHUBOIIOJIOKHOE YTBEPKACHUS; YMEHUE NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; YMEHHE
BBIBOJIUTH ()OPMYIBI U TIPOBOAUTH JOKA3aTENIbCTBA, B TOM YKCJIE METOIOM OT MPOTHBHOTO U
METOJIOM MaTeMaTHYeCKONM WHIYKIMM» OTHOCUTCA KO BCEM KypcaMm, a (QopMHUpOBaHUE
JIOTUYECKUX YMEHUN pacrpeesisieTcs 10 BCeM rojjaM 00y4YeHUsl.

CopnepxaHue 00pa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM PpE3yJbTaTaM OCBOCHMS
[TpumepHoii pabodeil MporpaMMBl, pactpeeIEHHBIM 10 To1aM 00ydeHHs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIHUIIHAAIBLHBIM BOIpPOCAM OOyYarouIuecs
oOpalnaiiuch HEOJHOKPATHO, YTOOBI OBJa/ICHHE MaTeMaTHYECKHUMH TMOHATUSMU U HABBIKAMU
OCYILECTBIISUIOCh ~ MOCTENOBATE€IbHO H  IOCTYNATelNbHO, C COOJIOJAEHUEM MPUHIMIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIOUYAIHCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX
MpEJICTaBICHU  OOydYaloIIUXCs, pacmupss ©u  yrayomss e€, oOpasys TpOYHbIE
MHOYKECTBEHHBIE CBSI3H.

Mecto  y4deOHoro mpeamera  «Maremaruka» Ha  yriy0JléHHOM  ypOBHe
B Yu4eOHOM IL1aHe. /—9 Kj1acchl

B cootBerctBun ¢ denepanbHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero oOpa3oBaHUs MaTeMaTHKa SBISETCS O0sM3aTeNbHBIM IPEIMETOM Ha
JTAHHOM ypOBHE 00pa30BaHMs M M3ydaeTcsl Ha YrIyOJIEHHOM ypOBHE B paMKax CIEIYIOIINX
y4eOHBIX KypcoB: «Anrebpay, «I'eomeTpusi», «BeposTHOCTb U CTATUCTUKA.

Hacrosimmeit nporpamMMoil mpeaycMmaTpuBaeTcsl BbIIENEHHE B Yy4eOHOM IUIaHE Ha
U3y4eHHe MaTeMaTuKH B /—9 kiaccax 8 yueOHbIX YacoOB B HEJIEIIO B T€YEHUE KaXI0T0 To/1a
o0yueHus, Bcero 816 yueOHBIX YacoB.

TemaTnueckoe IUTaHUPOBaHME YYEOHBIX KYpCOB U PEKOMEHIyeMOE€ pacrpejeeHue
y4eOHOTO BpEMEHH JUTsl H3YYCHHUS OTJENBHBIX TEM, IPEIOKEHHBIE B HACTOSIIEH TporpaMMe,
HA/I0 pPacCMaTpHBaTh KaK TPUMEpPHBIE OPUEHTHUPHI B TIOMOIIL COCTAaBUTEIIO aBTOPCKOM
paboueil TporpaMMbl W TIPEXKIE BCEro Y4YUTEN0. ABTOp pabodeil mporpaMMbl BIIpaBe
YBEIIMYATh WM YMEHBIIUTh NPEIIOKEHHOE YHCIO Y4YeOHBIX YacoB Ha TEMY, YTOOBI
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yrayOuThCs B TEMaTUKY, OoJiee 3aMHTEPECOBABIIYI0 YUEHHMKOB, WM HANpPaBUTh YCUIMS Ha
npeojoseHue 3arpyaHeHnil. KommdecTBo MpoBepoOUHBIX padoOT (TEeMaTUYECKUl U MTOTOBBIN
KOHTPOJIb KadecTBa YCBOCHUS Y4eOHOro Marepualia) M HX THUI (CaMOCTOATEIbHBIC U
KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCSI Ha YCMOTpPEHUE y4uTels. Takke yduTelb BIpaBe
VBEJIMYUTh WJIA YMEHBIIUTh YHCIO YYEOHBIX YacOB, OTBEACHHBIX B MpOrpaMMe Ha
0000111eHIe, TOBTOPEHUE, CHUCTEMATHU3alMi0 3HaHUN oOydaromuxcs. EAMHCTBEHHBIM, HO
NPUHLMIIAAIBHO BaXXHBIM KpPUTEPHEM SIBJISETCS JOCTHIKEHHE pEe3yJbTaToB OOy4YeHUS,
YKa3aHHBIX B HACTOSLIEH IPOrpaMme.

BOCHUTATEJIbHBIV TOTEHIIUAJ TPEJIMETA « MATEMATHKA»

peanusyercs uyepes:

. no0yX/1eHue 00yJaromuxcss CoOM01aTh Ha YPOKE OOLIETIPUHSATHIE HOPMBI ITOBEICHUS,
npaBwiia OOIIEHHS CO CTapIIMMU (TEJaroruuecKUMU pabOTHHUKAMH) M CBEPCTHUKAMHU
(oOyJarommMucs), TPUHLUIB Y9eOHOW ITUCIMIUIMHBI W CaMOOpraHu3anuu. MeTombl H

MpUEMBI:  OOCYXJCHHE  MpaBUJ  OOMIEHWS €O  CTapmuMH  (YYUTEISIMH) W
CBEPCTHUKAMHU(ITKOJIbHUKAMH ), IPUHIIUAIIBI YI€OHOW TUCITUTUIMHBI K CAMOOPTaHU3AIIHH;
. NpUBJICUYCHIEC BHUMAHHS 00yUYarOIIUXCsl K IEHHOCTHOMY acCleKTy H3y4aeMbIX Ha ypoKax

NPEMETOB, SIBICHUH, COOBITHI dYepe3: oOpalieHHe BHHUMAaHUS HAa HPABCTBEHHBIEC ACTICKTHI
HAYYHBIX OTKPBITUH, KOTOpbIE MU3y4yaroTCs B JAaHHBIM MOMEHT Ha YpOKe; Ha IpeJcTaBUTesIeH
YUEHBIX, CBSI3aHHBIX C U3y4a€MbIMH B JIaHHBII MOMEHT TEMAaMHU, Ha TOT BKJIaJ, KOTOPbIA OHU
BHECIIM B pa3BUTHE HALIEW CTPaHbl U MHpA, HA TOCTOWHBIE MMOAPaKaHUs IPUMEPBI UX KU3HHU,
Ha MOTHBBI MX IOCTYNKOB. METOJbl M MpHEMBbI: OpraHu3auus paboThl ¢ MOJIydaeMod Ha
ypOKEe COLMaJIbHO - 3HAYMMOM uH(popMmalnMeld, HWHUIUMPOBAHHE €€ OO0CYXIeHus,
BBICKA3bIBaHUS 00YUYaAIOLIMMUCS CBOEIO MHEHUS, BBIPAOOTKU CBOETO OTHOILLIEHUS;

. UCIIO0JIb30BaHUE BOCIIUTATEIbHBIX BOZMOKHOCTEH CoZiepKaHusl yueOHOTo Ipeamera s
dopMupoBaHUd y OOYYAIOIIMXCS POCCUMCKHX TPAAUIMOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COLMOKYJIbTYPHBIX II€HHOCTeH. MeToabl M NpueMbl: JeMOHCTpalus JeTsIM Ipumepa
OTBETCTBEHHOI'O,  IPaXXIAHCKOTO  IOBEIEHHUS,  IPOSIBICHUS  YEJOBEKOJNOOUS U
J00pOCEPAEYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIIMX TEKCTOB ISl UTEHMs, 3agad JJis
pelieHus, NpoOJIEMHBIX CUTYyallui AJis 00CYKIEeHUs B Kiacce);

. BKJIIOUEHUE B YPOK UTPOBBIX MPOLENYP, KOTOPBIE TOMOTralOT NOAEPKATh MOTHUBALIUIO
oOydaromuxcsi K TMOJyYEHUI0 3HAHUM, HaJaXUBAaHUIO MO3UTHUBHBIX MEXKIUYHOCTHBIX
OTHOILEHHUH B KJIacce, MOMOIalT YCTaHOBJIEHUIO J00pO’KenaTesbHOM atMochepsl BO BpeMs
ypoxKa,

. IPUMEHEHHE Ha YpOKE HHTEpPakTHUBHBIX (opM  pabOThl, CTUMYIUPYIOLIUX
MIO3HABATEJIbHYIO MOTHUBALIUIO O0YYarOIIUXCS.

. IPUMEHEHHUE TPYNIOBOM pabOThl WM paboThl B Mapax, KOTOpPbIE CIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMaHIHOW pabOThl U B3aUMOAEHUCTBUIO C JPYTUMH 00yUaOIIMMUCS.

. BbIOOP M HMCHOJIb30BAaHUE HA ypOKaX METO/OB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIINX
BOCIIMTATEIbHOE BO3JECHCTBUE Ha JINYHOCTb B COOTBETCTBUU C BOCIHUTATEIBHBIM HJICAJIOM,
LeJIbIO U 3a/1a4aMH BOCITUTAHUS;

. VWHULMMPOBAHUE M MONJEPKKA HCCIENOBATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B
dopMe BKIIIOUEHHUS B YPOK DPA3IMYHBIX HCCIENOBATEIbCKUX 3aJaHUN M 3aJad, 4YTO JAeT
BO3MOXHOCTh ~ OOydYaroUIMMCS  NPUOOpPECTH  HAaBBIKM  CAMOCTOSITEIBHOTO  PELICHHUs
TEOPETUYECKOH MpoOJeMbl, TeHEepUpOBaHUS U O(OpPMIIEHHS COOCTBEHHBIX THIIOTE3,
YBaKUTEIBHOTO OTHOILIECHUS K YyXHUM UIESIM, TyOJINYHOTO BBICTYIUIEHUS, apIyMEHTHPOBAaHUS
U OTCTaMBaHMs CBOEM TOYKU 3peHHsA. MeTOAbl U MPUEMBL: peanu3als WHIAUBUAYAIbHBIX U
IPYIIOBBIX HCCIIEN0BATENBCKUX TPOEKTOB.

. YCTaHOBJICHHE YBA)KUTEJIbHBIX, JOBEPUTENbHBIX, HEQPOPMAIbHBIX OTHOIICHUH MEXITY
YUUTENEM U yYeHUKaMHU, CO3/IJaHHE Ha YpPOKaX dMOILMOHATbHO-KOM(OPTHON Cpeibl;
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. opranuzans 1edcrBa MOTHBHPOBAHHBIX M OPYAMPOBAHHBIX YydYalUXCs HaJ UX
HEYCIEBAOIINMHU OJHOKJIACCHUKAMH, JAIOLIET0 INKOJIBHUKAM COLMAIBHO 3HAYUMBINA OIIBIT
COTPYAHHMYECTBA U B3aUMHOU ITOMOIIM. MeToAbl U IPUEMBL: HACTABHUYECTBO.

Ilnanupyemble  pe3yJibTaTbl  OCBOEHHsI  y4yeOHOro mpeamera «MaremaTuka
Ha yriy01éHHOM ypoBHe. 7—9 KJ1acchl

OcBoenune yuebHoro mpenmera «MaTemaTtukay JOKHO O0OecrieuynBaTh JAOCTHKEHHUE Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CIEAYIONUX JIMYHOCTHBIX, METANpPEIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PE3yNbTAThl OCBOEHUS IpOrpaMMbl yueOHOro npeamera «MaremMaTHKa»
XapaKTEepU3YIOTCS:

ITaTproTHYECKOE BOCIIUTAHUE:!

IIPOSIBIECHUEM HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCHICKOM MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHUSM POCCHHCKMX MAaTe€MaTHKOB U POCCUHCKON

MaTEMaTHYECKOW IIKOJIBI, K WCIIOJNB30BAaHUIO 3TUX JIOCTWKCHHH B JPYyruxX HayKax W
NPUKIIAJHBIX cepax.
['paskaHcKoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:!

TOTOBHOCTBIO K BBITMOJHEHUIO OOS3aHHOCTEM TpakJlaHWHA M pPealn3allii €ro Ipas,
MPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
ABIICEHUH, TPOIENYyp TPa)KJAaHCKOro oOmiecTBa (BBHIOOPHI, OMPOCHI M MIp.); TOTOBHOCTHIO K
00CYXXKJIEHUIO ATHUECKUX MPOOIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIbHO-3THUECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUYEHOTO.

TpynoBoe BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4aCTHE B PELICHHUM NPAKTUYECKUX 3a7a4 MaTEMaTUYECKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTUM MAaTEMaTH4ECKOro oOpa3oBaHMsI Ha MPOTSIKEHUU
BCEH KU3HU Ul YCHEIIHON MpodeccnoHalbHOM AEATEeIbHOCTH U Pa3BUTHEM HEOOXOJINMBIX
YMEHM; OCO3HAHHBIM BHIOOPOM U MOCTPOEHUEM MHIMBUIYaIbHOW TPAEKTOPUU 00pa30BaHUs
Y J)KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTETUYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHUYECKUX
O0BEKTOB, 3aJay, pELICHWH, pPacCyXJIEHUH; yMEHHMIO BHJETb MaTeMaTHYECKHe

3aKOHOMCPHOCTH B UCKYCCTBC.
HCHHOCTI/I HaAy4YHOTI'O ITO3HaHHA:

OpUEHTAIINEN B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI YEJIOBEKA, MPUPOJbI U OOIIECTBA, MMOHUMAaHHEM
MaTeMaTHUYeCKON HayKu Kak cdepbl YelTOBEYECKOM NesATENbHOCTH, ITAloOB €€ pa3BUTUA U
3HaYMMOCTH JUIsL  Pa3BUTUA LUBWIM3ALlMM; OBJIAJCHUEM  SI3BIKOM MAaTEMaTUKU U
MaTeMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHHMS MHpA; OBJIAJICHUEM HaBbIKaMU
HCCIIEIOBATENILCKON IEATEIIbHOCTH.

®dusnyeckoe BocMUTaHKUE, (HOPMHUPOBAHHWE KYIBTYPHI 3/I0POBbS M 3MOIMOHAIHHOTO

OJIArOTIOIVYHNSA:

TOTOBHOCTBIO TMPUMEHITh MaTeMaTHYECKHWE 3HAHWUS B HMHTEpPECaX CBOETO 3J0POBBS,
BEJICHUS 3/I0POBOTO 00pa3a KM3HU (3J0POBOE MHUTAHKUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI
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W OTIIbIXa, PeryysipHas (pu3nueckas akTHBHOCTH); CHOPMHUPOBAHHOCTHIO HaBBIKa pediiekcum,
MpU3HAHKEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYyroro 4eoBeKa.
DKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTAIel Ha MPUMEHEHUE MaTeMaTHUECKUX 3HAHUHN Ul peIieHus 3a7a4d B 00JacTu
COXPAHHOCTH OKpYXKalOLEH Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKHM MX BO3MOJKHBIX
MOCIIEACTBUM JIJIsl OKPY’KaIOIEel Cpe/ibl; OCO3HAHUEM II00AIbHOTO XapaKTepa SKOJIOTHUECKUX
npo0JieM U MyTeil UX peleHusl.

JIMYHOCTHBIE  pe3yNbTaThl, OOECIEUYUBAIONINE  aJanTalyio  oOydaromerocs K
M3MEHSIOIMMCS YCIOBUAM COLMAIBHOW U IPUPOJHOMN CPEIbI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, IIOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 IIPAKTUUYECKYIO JAEATEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCA Y
JIpYrux JroJed, npuoOperaTb B COBMECTHOH JESATENIBHOCTH HOBBIE 3HAHMS, HAaBBIKU H
KOMIIETCHIIMY U3 OIIbITA JPYIUX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUU, POPMYIUPOBATH WUJICU, MOHATHS,
runore3sl 00 OO0bEKTaX M SBJICHMUSIX, B TOM 4YHCIIE paHEe HE H3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO0, BOCHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOLIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEILIECHUS U
neicTBus, GOPMYIMPOBATh M OLICHUBATH PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MetanpeaMmeTHble  pe3ylbTaThl  OCBOGHHUS  IPOrpaMMbl  y4eOHOTO  Mpeamera
«MareMaTiKa» XapaKTepu3yIlTCs OBIIaJICHUEM:

1)  Vuueepcanomvivu — no3HasamenbHoIMu  OCUCMBUAMU,  0DECneYUBaUUMU
Gopmuposanue 0a306bIX KOSHUMUBHLIX Npoyeccod obyuarowuxcs (oceoeHue memooos
NO3HAHUSL OKPYHCAIOUWE20 MUpa;, NpUMEHeHUe JN02UYECKUX, UCCIe008ameNbCKuxX Onepayul,
ymenuil pabomams ¢ ungopmayueir).
ba3oBbie TOTHMYECKHE ICUCTBHUS:

® BLIIBIATE W XAPAKTEPHU30BATb CYHICCTBCHHBLIC IIPU3HAKKW MATEMAaTUYCCKUX 06T>GKTOB,
MOHSTUM, OTHOLIEHUH MEXIy HNOHATUSIMH; (OPMYJIUPOBATH OIPEAETICHUS IOHSTHIA;
yCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIMKN, OCHOBAHUS JJisi 0000IIECHHUS U
CpaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIN3A;

e BOCIpPUHUMATh, (OpPMYIHpOBaTH U NPeOOpPa3OBBIBATh CYKICHUS: YTBEPAMUTEIbHBIE U
OTpHUIIATENIbHbIE, €IMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHEIE;

® BBIBIATh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUMs B (akTax,
JaHHBIX, Ha6J'IIOI[eHI/I${X U YTBCPXKACHUAX; IMpEaiaratb KPUTCPpUHU [JII BBIABICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlellaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYECHNAN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3bupatrh JI0Ka3aTeNbCTBA MAaTEMaTHYECKUX YTBEP)KICHUU (MIPsIMBbIE U OT MPOTHBHOTO),
IPOBOJUTH CAMOCTOSTEIBHO JIOKAa3aTeIbCTBA MaTeMaTHUeCKUX (PaKkToB, BBICTpAUBATh
apryMeHTanul, MOpUBOAUTL IPUMEPBI W KOHTPIOPHUMEPBI, MPUMEHITHL  METOJ
MaTeMaTHIeCKOH HHIAYKIOWH; 000CHOBBIBATL COOCTBEHHEIE PaACCyXKIACHUA,



BBIOMpATh cHoco0 pemieHus YydeOHOM 3afauM (CpaBHMBATh HECKOJIBKO BapUaHTOB
penieHus, BHIOMpaTh HamOoJee MOIXOMAMNN C YYETOM CAMOCTOSATENFHO BBIJEICHHBIX
KPUTEPHUEB).

bazoBrie HccaeIoBaTEILCKIE ICHCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEAOBATEILCKUH HHCTPYMEHT MO3HAHUS; (DOPMYIHPOBATH
BOIPOCHI, (DUKCHPYIOIIHE MPOTHBOPEYHE, MPOOJIIEMY, CaMOCTOSTEIbHO YCTaHABJIMBATh
HUCKOMOE U JaHHOE, POPMHUPOBAThH THIIOTE3Y, apr'yMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,
IIPOBOJIMTH IO CaMOCTOSTEIBHO COCTaBJICHHOMY ILIaHY SKCIEPHUMEHT, MCCIICAOBAHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, 3aBHCHMOCTCH OOBEKTOB
MEXIy COOOM;

CaMOCTOSTENLHO (OPMYIUPOBATH OOOOIICHUS U BBIBOABI M0 Pe3yibTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HWCCIICJOBAHHS, SKCIIEPUMEHTA, OICHUBATH JOCTOBEPHOCTHh IMOJYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEIIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nadopmanuei:

BBISIBJISITH HEAOCTATOYHOCTh U M30BITOUHOCTh MH(POpPMAIMH, JAHHBIX, HEOOXOIAUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M WHTEPHPETHUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

BBIOMpaTh (hopMy mpeacTaBieHUs HHOOPMAIMK M WILTIOCTPUPOBATH pEIIaeMble 3a/1aun
cXeMaMH, JrarpaMMaMu, HHOU TpaduKoi 1 NX KOMOWHAIMSIMU;

OLIEHUBATb  HAAE&KHOCTb HHGPOpPMALMKM 1O  KPUTEPUSAM, HPEIJIOKEHHBIM WM
c(OpMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

2)  VHusepcanohblmu — KOMMYHUKAMUGHBIMU  OCUCMBUAMU,  00ECNeyusaruumu

ChOpMUPOBAHHOCIB COYUATLHBIX HABBIKOE 0OVHAIOUWUXCSL.
Oouienue:

BOCIIPUHUMATL U q)OpMYJ'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBUH C YCIIOBUAMHU H LCIISAMU
06IHCHI/I$I; SICHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TMCbMCHHBIX
TCKCTaxX, JaBaTb IMOACHCHHA IO XOAY PCHICHUA 3aaadyv, KOMMCHTHPOBATH HOJ'Iy‘IeHHI)H\/'I
pe3yIbTar;

B X0Ji¢ OOCYK/IEHHMs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3blBaTb MACH, HALCICHHBIC Ha IMOUCK PCIICHHA, COIMOCTABJIATH
CBOM CYXKJICHHSI C CY)KJACHUSIMHU JIPYTUX YYaCTHHKOB TUAJOra, OOHApYKUBATh pa3indue U
CXOJICTBO TO3MLMUI; B KOPpPEKTHOW Qopme ¢(opMynmupoBaTh pa3HOTIAcHs, CBOU
BO3PaKEHHS;

NPpEACTABJIATEL PE3YJbTAaTbl PCIICHUA 3adadMd, OJKCIICPUMCEHTA, HUCCIICAOBAHUA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpaTh (OPMAT BBHICTYIUICHHS C Y4€TOM 3a/a4 TPE3CHTAMU U
0COOEHHOCTEH ayTUTOPHH.

CoOTpyaHHYECTBO:

MOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOM U MHIUBUIYATbHOW pabOThHI MpH
peleHnH y4eOHbIX MaTeMaTHUYeCKUX 3a]a4; MPUHUMATh 11€Jb COBMECTHOM JIeSTebHOCTH,
IUIAaHUPOBaTh ~ OPraHU3AIlMI0 COBMECTHOW paboOThl, pacmpeneisTb Buabl padoT,
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JIOTOBApUBATHCSI, OOCYXKIaTh TIPOLleCC W pe3yabTar paboThl; 0000maTe MHEHHS
HECKOJILKHX JIFOJICH;

® yYacTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYXIAEHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD» U MHBIE); BBIIOJIHATH CBOIO YacTh PabOThl U KOOPJAMHUPOBATH CBOU JICHCTBUS C
JPYTHMMH 4J€HAMH KOMaHJIbI; OIICHUBATh Ka4eCTBO PE3y/IbTaTa M KauYeCTBO CBOECTO BKJIAJa
B O0OIIHMII pe3yNbTaT o KpUTEpUsiM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3)  Vuusepcarvnvimu  pezynsamuenvimMu  Oelicmeusimu,  00eCnevusanuuUMu
Gopmuposarue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCHIU.
CamoopraHu3anms:

® BBUIBJISITH MPOOJIEMBI  JUIsl  PEIICHUs B OJKU3HCHHBIX W Y4EOHBIX CHUTYaI[UsX;
OpUEHTUPOBATHCSA B Pa3IMYHBIX TOJIXOJaX TMPUHATUS peIIeHUud (MHIAUBUIYAIbHOE,
IPYIIIOBOE);
® CaMOCTOSITENILHO COCTABJISTH IUJIAH, AITOPUTM PEIIeHHs 3a1a4uu (WK ero 4acTh), BRIOUPATh
crocod pemieHUs ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOI HHPOPMAIIHIH.
CaMOKOHTPOJIb:

® BIAJCTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpOILEcca M pe3yibTaTa pPeHICHUs
MaTeMaTHYeCKOH 3a7aun, CAMOMOTHBAIIMH U PEQIICKCHH;

® [IpEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPU PEIICHUH 3a/layd, BHOCUTH
KOPPEKTUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB, HAWIACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yjIbTaTa ACATEIHHOCTH TOCTABICHHOW L€ U YCIOBHSIM,
OOBSCHATH MPUYMHBI TOCTHIKECHUS WM HEJOCTYIKCHUS IIeNH, HaXOIUTh OMIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

OMOLMOHAIBHBIN UHTEJIEKT:

® BbIpa)XaTb OMOIMU MPHU HUIYYCHHU MATCMATHUUYCCKUX O0BEKTOB H q)aKTOB, JaBaThb
SMOIHNOHAJIBHYIO OICHKY PCIICHUA 3a1a4Yu.

IMPEJIMETHBIE PE3YJIbTATBI

[IpenmeTrHbie pe3ynbTaThl oOcBoeHus [lpumepHOol paboueil mporpammbl MO
MaTeMaTHUKe YriayOJEHHOTO YPOBHSI TPEICTABICHBI IO TojaM OOYYeHHUsS B CIEAYIOIIHNX
paszmenax TporpaMMbl B paMKax OTACIBHBIX KypcoB Mg /—9 kiaccoB: «Anredpay,
«I"eomeTpus», «BEpOSITHOCTh U CTATUCTUKAY.

Pa3Butre normueckux TPENCTABICHUM W HABBIKOB JIOTHUYECKOTO MBIILIICHUS
00y4aroInXCcsl OCYIIECTBIISIETCS B paMKaX BCEX Ha3BaHHBIX KypCOB Ha MPOTSHKEHUH BCEX JIET
oOyuenus. [lpenmomaraercs, YTO BBINYCKHUK OCHOBHOW IIKOJBI CMOXET CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHWS BBICKA3bIBAaHUM, paclo3HaBaTh WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH TPUMEPHl M KOHTPIPUMEpPHI, BBINONHITH OMEpAlUN HaJ
BBICKA3bIBAaHUSIMH, CTPOUTH BBICKA3bIBAHUS U PACCYXKJEHHUS HAa OCHOBE JIOTHYECKUX IMPABHUI,
pemiath JOTUYECKHE 3a/layd, HAYIUTCS MPUMEHSITh METOJ] MaTeMaTHYeCKOW WHIYKIUH,
OBJIQJICET TOHATHSIMHU: ONpENeTIeHHEe, aKCMOMa, TeOpeMa, TO0Ka3aTeJbCTBO — W HAYYHTCS
WCIIOJIh30BaTh WX TPH BBHITIOJIHEHWH y4e€OHBIX W BHEy4eOHBIX 3amad. [Ipum 3TOM BBenmeHue
OCHOBHBIX JIOTHUECKHUX TIOHSATUH M OCBOCHHE OCHOBHBIX CBSI3aHHBIX C HHMH BHJIOB



JIEATEIIFHOCTH OTHECEHO K Kypcy «BeposiTHOCTh M CTaTUCTHKA» M TaK K€ PacHpenesieHo Mo
rojam oOy4YeHHs.

B pamkax Bcex TpEéx KypcoB ocymiecTBIsieTcs (POpMUpOBaHHE YMEHHS BBIOWpATh
HNOIXOAALINA METOJ JJIsl peIIeHUs 33Ja4yd, BBIABIATH MNPUMEPHl MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B MPHUPOJE M OOIIECTBEHHOM >KU3HM, PACIIO3HABATDH MPOSBICHUE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, NMPUMEHSTh MaTeMaTH4YECKHUE 3HAHHMS M OMNBIT MAaTEeMaTHUCCKON
JEATEIIFHOCTH B CHTyallMsIX peanbHOW >Ku3HH. OOywaromuecs 3HAKOMATCS W ydarcs
OIMCHIBATh OTJICJIFHBIC BBIJAIONIMECS HAyYHBIC PE3yJbTaThl, IOIYUYCHHBIE B XO/€ Pa3BUTHUS
apupMeTuKy, anreOpbl, T€OMETPUH, TEOPUU BEPOATHOCTEH, CTAaTUCTHKH, HPUBOJHUTH
IpUMEpPbl MATEMaTUYECKUX OTKPHITUH M X aBTOPOB B OT€YECTBEHHOW U BCEMUPHOW UCTOPHU
HAYKU.

IIpumepHnasi padouyasi nporpaMmma y4e0HOro Kypca «AJredopa» Ha yriay0JéHHOM YPOBHe.
7—9 kaaccol

ey n3ydyeHust yueGHOro Kypca

Anrebpa sBiISETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOWM IIKOJIBI: OHA
oOecrieyrBaeT W3y4YEHUE JIPYIHX JHCHUIUIMH KaK eCTECTBEHHO-HAYYHOTO, TaK H
TYMaHUTApHOTO LUKJIOB, €€ OCBOCHHE HEOOXOAMMO I MPOJOJDKEHHS 0Opa3oBaHUS H
MIOJIE3HO JIJISl IOBCETHEBHOM JKM3HU. PazBuTHe y 00ydarommxcsi HayYHbIX MPECTaBICHUN
O TMPOUCXOXKICHUH W CYNIHOCTH aJreOpanveckux aOcTpakuuid, crmocobe OTpakeHUs
MaTEeMaTUYeCKOW HayKOW SIBIIGHUM M TMPOIECCOB B TNPHUPOAEC U OOIIECTBE, pPOJIHU
MaTeMaTHYECKOT0 MOJICIMPOBAHUSI B HAYYHOM ITO3HAHUUM M B TIPAKTHKE CIOCOOCTBYET
(OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIILICHHUS, HEOOXOJUMBIX IS
aJlanTalMid B COBPEeMEHHOM HU(POBOM oOIecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM
oOpazom oOecriedyMBaeT pa3BUTHE yMEHHUs HaOmOgaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAaHHO
000CHOBBIBaTh CBOU JIEUCTBUS, BBIBOJBI, POPMYIUpPOBATH yTBEpKAeHUA. OCBOEHHE Kypca
anreOpsl  00ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyJarolmuXcs: OHHU
HCIOJIB3YIOT J€NYKTUBHbBIE U UHAYKTUBHBIE PACCYKIEHUS, 0000IEHNE U KOHKPETU3ALIHIO,
aOcTparupoBaHue u aHajoruro. OOydeHue anreOpe MpenoiaracT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITENIbHON JIeATEIbHOCTH OOYYaIoUINXCs, MOITOMY CaMOCTOSITENIbHOE peIICHHE
3a/1a4 yyallMMHCS €CTECTBEHHBIM 00pa3oM SBISIETCS peanu3aiueil JesTelIbHOCTHOTO
MPUHIINAIIA O0YyUEHUSI.

B cTpykType mporpammsl yueOHOTO Kypca «Anredpa» yriyOol€HHOTO M3y4eHUs B
7—9 xaccax OCHOBHOE MECTO 3aHHMAIOT COJIEPKATEIbHO-METOINYECKHe IMHIH: «Yuncma
U BBIYHUCICHU), <(AJ'IFC6paI/I'-I€CKI/IC BBIPAXKCHUA» «ypaBHCHI/Iﬂ U HCPABCHCTBA»,
«Dynakuny. Kaxmgas w3 3THX cojepikKaTeIbHO-METOINISCKUX JIMHUWA pa3BHBAcTCS Ha
INPOTSKEHUH TPEX JIET HU3YYEHHUs Kypca, €CTECTBEHHBIM O00pa3oM MeperuieTasch H
B3aMMOJICHCTBYsl C JAPYTMMHU €ro JWHUSMU. B Xoje u3ydeHHs] Kypca OOyYaromiumcs
MPUXOJUTCS JIOTHUECKHU PAcCyXkIaTh, UCMIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B
CBS3M C OTHUM II€TecCO00pa3HO BKJIIOYHTH B IMPOTPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHU3BIBAIONINE BCE OCHOBHBIE pa3/ieNbl MaTeMaTHYecKoro oOpa3oBaHUS U
CTIOCOOCTBYIOIIHE OBJIAICHUIO 0OYJAIONIMMUCS OCHOB YHHBEPCATLHOTO MaTEMaTHIECKOTO
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s3bIKa. TakuM 00pa30oM, MOXKHO YTBEPXKJaTh, YTO COJEPKATECILHONW M CTPYKTYPHOU
0COOCHHOCTBIO Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JTuHUM «YHCTIa U BBIYUCICHUS» CIY>)KUT OCHOBOM JUIsl TalIbHEUILIETO
U3YYCHUS MATeMaTHUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYyYalOMIMXCS JIOTUYECKOTO
MBIIUICHHUS, (OPMUPOBAHUIO yMEHHUS  TIOJh30BAaThCS  aNrOPUTMaMH, a  TaKKe
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS TIOBCETHEBHOM KHU3HU.
Pa3Butre mNOHATHS O YMCIE€ B OCHOBHOM IIKOJIE CBSI3AHO C PALMOHAJIBHBIMU U
UpPpaALMOHATBHBIMU YUCIIaMU, (POPMUPOBAHUEM TPEACTABICHUI O NEHCTBUTEIILHOM YHCIIE.
3aBeplIeHHEe OCBOCHMSI YHUCIIOBOM JIMHUM OTHECEHO K CTapuieMy 3BEeHY OOIIero
o0OpazoBaHusl.

Conepxanue OByX aiareOpamdyeckux JIMHUA — «AJredpandyeckue BBIPAXKEHUS U
«YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYArOIIUXCS
MaTEeMAaTHYECKOTO ammapara, HeoOXOJUMOTo NI PEIICHHUS 33a7a4 MaTeMaTHKH, CMEXHBIX
MPEAMETOB W OKpY)Kalollel peanbHOCTH. B OCHOBHOW MIKoJie Y4YeOHBI MaTepual
TPYOIUPYETCsT BOKPYT PaIlMOHAJIBHBIX BBIpaKEHUI. AiredOpa IeMOHCTpUPYET 3HAUCHUE
MaTE€MaTUKH KakK A3bIKa JUJIsl IOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIIEH, ONMCAaHUs IIPOLECCOB
U SBIIGHUN pealbHOTO Mupa. B 3amaun oOyueHus anreOpe BXOISAT Takke JalibHEHIee
Pa3BUTHE AITOPUTMUYECCKOTO MBINUICHHS, HEOOXOIUMOT0, B YaCTHOCTH, JJII OCBOCHUS
Kypca HWHQOPMATHKH, ¥ OBJAJCHHEC HAaBBIKAMH JICIYKTHUBHBIX  PaCCYXKICHUHU.
[TpeoOpazoBaHre CHMBOJBHBIX (JOPM BHOCHUT CBOHM crielU(PUUECKUN BKJIAJ B Pa3BUTHE
BOOOpaKEHUSsI, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUECTBY.

Copepxanrie (PyHKUHOHAIbHO-TpadUUYECKOW JIMHUM HAIEIeHO Ha IOJIy4YeHHE
IIKOJIbHUKAMU 3HAHUM O (QYHKIUSAX KakK BaKHEHIIeH MaTeMaTH4eCKOW MOJENu s
OTHMCAHUA U UCCIIEIOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SABJICHUHN B MIPUPOJIE U OOIIECTBE.
W3ydyeHue »5TOro wmarepuana CrnocoOCTBYeT pa3BUTHIO Yy OOydYaroluXcs YMEHHUS
HCIIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHOTO,
CHMBOJIMYECKOTO, rpauuecKOoro, BHOCUT BKJIaa B (OPMHUPOBAHUE TIPEICTABICHUNA O POJIU
MaTE€MaTHUKHU B PA3BUTHH IIUBUJIN3ALNUU U KYIbTYPHI.

YrnyOn€éHHblid Kypc anreOpbl XapakTEepU3yeTcsi HE TOJBKO M3YUY€HHEM HEKOTOPOTO
JIOTIOJTHUTEILHOTO TEOPETHYECKOTO arfapaTta W CBA3aHHBIX C HUM METOJOB PEIICHHS
3ama4. AnreOpa sIBISETCS S3BIKOM I OMHUCAHHSI OOBbEKTOB U 3aKOHOMEPHOCTEH, CITYKHUT
OCHOBOIl MaTeMaTHYecKoro MojenupoBanus. [Ipu 3Tom camu 0OBEKTH MAaTEeMAaTUYECKUX
YMO3aKJIIOUeHU U MPUHATHIE B anreOpe MpaBuiia UX KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT
dbopMupoBaHHIO yMEeHHMI OOOCHOBBIBAaTH M JOKa3bIBaTh CYXKICHHS, pPa3BUBAIOT
MaTEeMaTUYECKYI0 HMHTYHUIIMIO, KPAaTKO W HArJSIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX
MOCTPOEHUN M ydaT UX NMPUMEHEHHIO. TeM caMmbIM ajireOpa 3aHMMAaeT OJIHO W3 BEIYIIHUX
MeCT B (HOPMUPOBAHUH HAYYHO-TEOPETUUECKOTO MBIILICHUS 00yUYaOIIUXCS.

MecTo y4eOHOr0 Kypca B yueOHOM IJIaHe

CornacHo 6a3ucHOMY TUTaHy B 7—9 Kilaccax u3ydaercs y4eOHBIH Kypc «Anredpay,
KOTOPBIA  BKJIIOYAET CJEAYIOIMUE OCHOBHBIE pa3lenbl cofepkanus: «Yumcma u
BBIYHCIICHUS», «AnreOpandecKkue BBIPAKEHUS», «YPAaBHCHHS W  HEPABEHCTBAY,
«DYyHKIINY.
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B yueOHOM miaHe Ha wu3ydeHue anreOpel B 7, 8, 9 kimaccax Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 3+1=4 yueOHbIX yaca B HeAemo (1 9ac u3 mKoapHOTO KOMIOHeHTa), 140 yacoB B
rox B 7 u B 8 knaccax, 136 4yacos B roji B 9 Kiiaccax.

Conep:kanue y4eOHOro Kypca (1o roaam o0y4eHus)

7 KJIACC

Yucaa ¥ BLIYUCTIEHUS

PanmoHajJbHBIE YHCJIA

Panmonanehbie uncna. CpaBHEHHE, YIOPSIOYMBAHNE U apU(PMETHUECKHUE JISHCTBHS C
panuoHaNbHBIMU yncaaMu. YucsaoBas npsimasi, MOJ1yJIb YKCIA.

Crenenp ¢ HaTypaJbHBIM MOKa3aTejleM M €€ CBOWCTBA. 3alUCh YMCIIA B JECATUYHOMN
MO3UIIMOHHOM CHCTEME CUUCIIEHHUS.

Pemenne TekCTOBBIX 3amad apupMETHYECKUM crocoOom. Pemenue 3amad u3
peaslbHOM TPAaKTHKU HA YacTH, Ha APOOM, HA MPOLEHTHI, MPUMEHEHUE OTHOIICHUH W
MIPOTIOPIUH TIPH PEIICHUH 3a]1a4; PEIICHUE 3a/1a4u Ha JABHKEHUE, paboTy, OKYIKH, HAJIOTH.

JleaumMocTh

JlemumocTb nenbix guce. CBOMCTBA IETUMOCTH.

IIpocThie u coctaBHbIE uncna. YETHbIE U HEeU€THBIE uncna. [[pu3Haku neTuMocTH
Ha2,4,8,5,3,6,9, 10, 11. [Ipu3Haku 1eTMMOCTH CyMMbI U TIPOU3BEIACHUS LIETBIX YHUCET
MIpY PEIICHUHU 3a]1a4 C TPAKTUYECKUM COJICP’KAHUEM.

HauGonpmmii oOmmidi nenuTenh W HaWMEHbIee o0Ilmee KpaTHOE ABYX YHCEIL.
B3aumuo npocteie uncna. Anroputm EBknuaa.

Jlenenue ¢ ocTaTkoM. Apu(pMETHICSCKHE OTICPAIIUU HAJl OCTATKAMH.

Auaredpanyeckue BbIpaKeHHUs
BbipakeHus ¢ nepeMeHHbBIMH
Boipakenue ¢ nepeMEHHbIMH. 3HAu€HUE BBIPAKEHUS C IEPEMEHHBIMHU.
ITpencraBieHne 3aBUCUMOCTH MEX/y BETMYMHAMU B BHJI€ (OPMYIIBI.
ToxnectBo. ToxnecTBeHHblE MpeoOpa3oBaHUs aNreOpandecKux BBIPAKEHUM.
Jloka3aTesnbCcTBO TOXKAECTB.

MHoro4jeHbl

Onnounensl. OMHOWIEH cTaHAapTHOTO BUAa. CTeneHb OHOUWICHA.

MHuorounensl. MHOrousnieH craniapTHoro Buga. Crenenb MHorouseHa. CloxeHue,
BBIYMTAHUE, YMHOXKEHHUE U JIeJICHUE MHOTOWICHOB. [IpeoOpa3oBanue 11e710r0 BRIPAKECHHS B
MHorouwieH. Kopuu MHOrousnexa.

DopMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBAAPaT CyMMBbI U KBaJpaT Pa3HOCTH ABYX
BBIpQXEHHH, Ky0O CyMMBbI U Ky0 Pa3HOCTH JIBYX BBIpa)KE€HUH, pA3HOCTh KBAJpPaTOB JIBYX
BBIPDAKECHHM, MPOU3BEICHUE PA3HOCTH M CYMMBI JIBYX BBIPQKEHHH, CyMMa M Pa3HOCThb
KyOOB JIBYX BBIPaKCHHIA.

Pasnoxenue MHOrowieHa Ha MHOXKHTEIU. BriHeceHue oO0IIEro MHOMHUTENIS 3a
CKOOKH. MeTo/1 rpynIHpOBKH.

YpaBHeHHS H CHCTEMbI YPABHEHU
YpaBHeHus
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VYpaBHeHue ¢ oxHoi mnepemeHHoW. KopeHb ypaBHeHus. CBoOHCTBa ypaBHEHHMH ¢
OIHON TiepeMeHHON. PaBHOCHUIIBHOCTH ypaBHEHHH. YpaBHEHHE KaK MaTremMaThyecKas
MOJIEJIb PEaIbHOU CUTYaLUH.

JluneitHoe ypaBHEHHME C OAHOM mepeMeHHOW. Yuciao KoOpHEH JHMHEHHOro
ypaBHEHUs. PelieHne TEKCTOBBIX 3aJad C IMOMOILIBIO JIMHEHMHBIX ypaBHEHHU. JIuHelHOe
YpaBHEHUE, CoJiepKalllee 3HaK MOYJIS.

CucreMbl ypaBHeHH

VYpaBHeHHE C JByMs NEepeMEHHbIMU. [paduk JIMHEHHOTO ypaBHEHHS C ABYMS
nepeMeHHbIMU. CHCTEeMBI JIMHEHHBIX ypaBHEHHH C IBYMs NepeMeHHbIMU. ' padudeckuit
METOJI PELIEHUSI CUCTEMBl JMHEHHBIX ypaBHEHUN C ABYMs IEepeMEHHbIMU. Perienue
CHUCTEM JINHEWHBIX YPABHEHUHN C JBYMS MEPEMEHHBIMU METOJIOM IOJICTAHOBKH U METOJIOM
cinoxenus. CucremMa JByX JIMHEMHBIX YpaBHEHUH C ABYMsI NEPEMEHHBIMU KaK MOJEIb
peaNbHOM CUTyaluu.

DOyHKIUHA
Koopaunartel u rpadguxku
Koopaunara touku Ha mnpsMoil. UucioBele nmpoMexyTku. PaccrosHue mexny
JBYMS TOYKaMU KOOPJWHATHOMU IIPSIMOIA.
[IpsmoyronbHas cucremMa KoopauHar. Abcuucca M OpAMHAaTa TOYKM HA
KOOpAWHATHOM tiockoct. Ilpumepsl TpadukoB, 3amaHHbIX (Gopmynamu. YUrteHue
rpauKOB pealbHbIX 3aBUCUMOCTEH.

DOyHKIUH

OyHKIIMOHANBHBIE 3aBHCUMOCTH MEXAYy BenuduHaMu. lloHsATHE (QyHKIHU.
OyHKIMSA KaKk MareMarudeckass MoJeb peaabHoro mpoiecca. O0macTte onmpeneneHus u
oOmacte 3HaueHnid ¢yHkuuu. CriocoOs! 3ananus ¢Gyakmuu. ['paduk ¢ynkuuu. [ToHsTHs
MakCUMymMa ¥ MHUHUMYMa, BO3pacTaHusi M YObIBaHUS Ha TMPUMEpPax pealbHbIX
3aBUCHMOCTEH.

Jluneitnas ¢ynkuus, e€ cBoiicta. ['paduk nuneitnon Gynkuuu. ['padux dbynxun
y = | X |. Kycouno-3aanuble QyHKIIUH.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

HppanuoHajbHble YHCIA

KBanparuble kopHH. ApupMETHYECKHI KBaJIpaTHBI KOpEHb W €ro CBOMCTBA.
[TonsiTe MppanMoOHaNbHOrO uncia. JeldcTBus ¢ uppanuoHaibHbIMU uuciaMu. CBoiicTBa
JEeNCTBUH ¢ HppallMOHATBHBIMU yiciiaMu. CpaBHEHHE HPPALMOHAIIBHBIX YHCE.

Yuci10Bble MHOKECTBA
IIpencraBienyss 0 pacIIUPEHUsX YHUCIOBBIX MHOXKECTB. MHOXeCTBa HAaTypaJbHBIX, LEJbIX,
palMOHATIBHBIX, IEHCTBUTENbHBIX yKces. CpaBHeHHE dyKcel. UNCIoBbIE TPOMEKYTKH.

Jleaumocthb
HevictBust ¢ octatkamu. OcraTku creneHed. [IpuMeHeHne OCTaTKOB K pPELISHUIO
YpaBHEHUH B IIEBIX YMCJIAX U TEKCTOBBIX 3a7ad.

HN3mepenusi, npudIn:KeHUs], OLleHKH
Pasmepsl  OOBEKTOB  OKpY)KAIOLIET0  MHpa, JUIMTEIBHOCTh  IPOLECCOB B
okpyxaromieM Mupe. CTaHIapTHBIN BUJ YUCIIA.
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Auredpanyeckune BbIpaKeHHUs

JpoOHO-panMoHaJIbHbIE BHIPAKEHUSA

Anrebpanueckas JpoOb. JlomycThMble 3Hau€HUS MEPEMEHHBIX B JIPOOHO-
paLMOHATIBHBIX BbIpaKeHHUsIX. OCHOBHOE CBOMCTBO anredpanueckoil apodu. Croxenue,
BBIUUTAHNE, YMHOKEHUE M JeNIiCHHE aireOpandeckux aApoOeil. Beimenenue nemnoil yactu
anreOpanveckoi apoou.

Parmonanbubeie  BbIpakeHUs. TOXKIECTBEHHBIE NPEOOPA30OBaHMS PALMOHAIBHBIX
BBIPAXKEHUI.

HNppanuoHajbHbIe BbIPAKCHUS

I[OHyCTI/IMBIe 3Ha4YCHUA MEPCMCHHBIX B BBIPpAXKCHUAX, COACpIKAIInX
apu(pMeTHUeCKue KBaJpaTHble KOpHH. TOXKIECTBEHHbIE NPeoOpa30BaHMs BBIPAKEHUMH,
coJepKalmx apuMeTHIECKUE KBaIpaTHbIE KOPHHU.

Crenenu

Crenenp ¢ menbIM mokazatesneM u e€ cBoicTBa. [IpeoOpa3oBaHue BBIpaKEHHIA,
COJIEpIKaINX CTEIICHHU.

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHust

KBagpatnoe ypaBHeHue. @opmyna KopHel KBaJpaTHOro ypaBHeHus. KomnuecTBo
JICUCTBUTENIBHBIX KOpPHEH KBagpaTHOro ypaBHeHus. Teopema Buera. VYpaBHeHus,
CBOJAMMBIE K JIMHEWHBIM YpaBHEHHUSM WIM K KBaJApaTHbIM ypaBHeHUsM. KBagpatHoe
YpaBHEHUE C IapaMeTpoM. PemnieHue TEKCTOBBIX 3aJad C IIOMOINBIO KBaJPAaTHBIX
YpPaBHEHUU.

JpoGHo-paninoHanbHbie ypaBHEHUs. Perienune 1poOHO-parimoHaIbHBIX YPaBHEHUM.
Perennie TeKCTOBBIX 33a/1a4 € MTOMOIIBIO POOHO-PAIMOHANBHBIX YpaBHeHUH. ['padudeckas
WHTEPIPETALMS YPABHEHUN C IBYMS IIEPEMEHHBIMHU.

HepaBencrBa

Yucnosble HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemennoi. Ctporue u Hectporue HepaBeHCTBA. ClokeHHE U
YMHO>KEHHE YMCIOBBIX HEpPaBEHCTB. OlLlEHUBaHUE 3HAYEHUsI BbIpaXeHUs. J{0Ka3aTenbCTBO
HEpPABEHCTB.

IIoHsATHE O pElIEHUMH HEPABEHCTBA C OJHOM IMEPEMEHHOM. MHOXKECTBO pELICHUMN
HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeiHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €r0 PELICHUM.
Pemenne nMHEWHBIX HEPAaBEHCTB C OAHOW mnepeMeHHOW. CHCTEMBI M COBOKYIHOCTHU
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOMW. PelieHne TEeKCTOBBIX 3a7ad C IOMOILBIO
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

OO6nactp ompesieneHUs W MHOXeCTBO 3HaueHMH QyHkiuu. CrocoObl 3agaHus
¢byuknuil. I'padux ¢yHkuuu. Yrenue cpoiictB ¢yHkuuu no e€ rpaduxy. Ilpumeps
rpaduKoB QPYHKIUH, OTpasKaIOIIUX peabHbIE IPOLIECCHI.

Jlunetinas  ¢ynkums. DOyHKIMH, OMHUCHIBAIONIME TPSIMYH0 W OOpaTHYIO

TIPOTIOPIMOHATBHBIE 3aBHCUMOCTH, MX Tpapukn. ®Oymkumm y = ax?, y = X2 + Db,

k
y=x3y=|x|y= \/; VY= ” 1 ux cBoiicTBa. KycouHo-3aanHbIe QYHKIINH.
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9 KJIACC

Yuciia 1 BLIYUCICHUA
HppaunoHajbHbIe YUCIA
Kopenb N-if crenenu u ero cpoiictBa. CTENEHb ¢ pallMOHAIBHBIM [TOKA3aTEIeM U €€
CBOICTBA.

Auredpanyeckue BbIpaKeHHUs

HNppanuoHajbHbIe BbIPAKCHUSA

ToxnecTBeHHbIE TPe0OPa30BaHMs BBIPAXKEHU, COAECPIKAIMX KOPEHb N-il CTENeHH.
ToxnecTBeHHbIe MTPeoOpa30BaHUs BBIPAXKEHUH, COJEpXkKallUX CTENEHb C palOHAJIbHBIM
IIOKa3aTEJIEM.

MHoro4/ieHbl

Ksagparusiii Tpéxuned. Kopau kBagpartHoro tpéxuineHa. PaszioxeHue KkBaapaTHOTro
TPEXWICHA Ha JINHEHHBIE MHOKUTEIIH.

YpaBHeHUs M HEpaBEHCTBA

YpaBHeHus

buxBanpatHeie ypaBHeHMA. IIpuMepsl NpPUMEHEHUH METOAOB PaBHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMeHbl IEPEMEHHOM, rpauuecKoro MeToa MpHu peleHUH ypaBHEHUN
3-it u 4-1i cTeneHei.

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Pemienne cucrem ypaBHEHUH C JByMs IepeMEHHBIMU. PemieHune npocTtenmmx
CHCTEM HEJIMHEHHBIX ypaBHEHUH C JBYyMs MepeMeHHbIMU. ['paduueckuii MeTos perieHus
CUCTEMbl HEJIMHEHHBIX YpPaBHEHUU C JBYMs NepeMeHHbIMU. CHcTeMa JBYX HEIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMH KaK MOJIEb PEAIbHON CUTYaLUH.

HepaBencrBa

YucnoBsle HepaBeHCTBA. PelnieHue JMHEMHBIX HepaBeHCTB. JlokazarenbcTBO
HEPaBEHCTB.

KBaznpatHble HepaBeHCTBAa C OJHOM IepeMEHHOW. PemleHne KBaapaTHBIX
HEpaBEHCTB Trpa)UyecKuM METOAOM M METOJIOM HHTEpPBAIOB. METOJ MHTEPBAJIOB JUIS
panuoHaIbHBIX HEPABEHCTB. IIpocTelilne HepaBEeHCTBA € TaApaMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1OByMs IiepeMeHHbIMU. PelieHre HepaBeHCTBA ¢ ABYMs
nepeMeHHbIMU. CHCTEMBbl HEpPaBEHCTB C JBYMsI INEpEeMEHHbIMH. ['paduueckuili meTon
pELICHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.
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DOyHKIUHA

Oynknusa. CroiicTBa QyHKIMN: HYyIW (QYHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GyHKINU, TPOMEXYTKM BO3pacTaHus M YyObiBaHHMA (yHKIMH, YETHBIE W HEYETHBIC
GbyHKIIMK, HanOOJIbIIIee U HAUMEHbIIIEE 3HAYCHHS (PYHKITUH.

KBanparnunas ¢ynkius u e€ cpoiicTBa. Mcmonbp3oBanue CBOMCTB KBaApaTHUYHOU
byuknun st pemieHuss 3amad.  lloctpoenue rpaduka  KBagpaTUYHOW — (YHKIIHH.
[Tonoxenue rpaduka KBagpaTHUYHOW (YHKIMU B 3aBUCHMOCTH OT €€ KO3 (HUIMECHTOB.
Ipaduxn dyskmmii y=ax?, y = a(x—m)? u y=a(Xx—m)?+n. Ioctpoerue rpadukon
(byHKIUH ¢ TOMOIIBIO TPeoOpa3oBaHUii.

HpobHo-nmuneitnas ¢pynkuus. Mccnenopanue ¢yHKIIHA.

@ynukiwst Y = X" ¢ HATypaIbHBIM MMOKa3aTesaeM N u e€ rpaduk.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCcCHH

[Tonsatne uucnoBoit  mocienoBaTenbHOCTH. KoHeuHble u  OeCKOHEuHbIE
nocaenoBarenbHOCTU. OrpaHuyeHHas MOCIEN0BaTEIbHOCTb. MOHOTOHHO BO3pacTaromas
(yObIBaromiasi)  mocienoBaTelabHOCTb.  CrocoObl  3aJaHMsl  IOCJIEIOBATENbHOCTH:
OTKCATENbHBIN, TAOMUYHBIN, C TOMOIIBIO (POPMYJIIBI N-TO YJIeHA, PEKYPPEHTHBIM.

Apudmernueckass M reomerpuyeckas — nporpeccur.  CBOHCTBa  4JIEHOB
apupmernyeckoili U reoMmerpuueckod  mporpeccuil.  PopMynbl  n-r0  4ieHa
apudMeTHuecKoi U reoMmerpuyeckoil mporpeccuil. PopmMynbl CyMMBbl HEPBBIX N YWIEHOB
apupMeTUYecKoil M TreoMeTpUUYecKoil mporpeccuil. 3ajadd Ha IPOLEHTHI, OaHKOBCKHE
BKJIAJIbl, KDEIUTHI.

[IpencraBneHne O CXOAMMOCTH  IIOCIEHNOBATEIBHOCTH, O CyMMHPOBaHUHU
0ecKOHEUHO yObIBaOIeli FeOMETPUUYECKOM POrPECCHH.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimue npumepsl.

I[lnanupyemMblie npeaMeTHble pe3ybTarThl ocBoeHusi [IpumepHoii padoyeii mporpaMmbl
(mo rogam o0y4eHH)

OcBoenne y4yeOHOro Kkypca «Anrebpa» Ha YIJy0JEéHHOM YPOBHe OCHOBHOIO OOILIEro
o0pa3oBaHMsl  JOJDKHO  o0ecrneuyuBaTh  JOCTHKEHHME — CIENYIOIIMX  IPEeIMEeTHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB.

7 KJIACC

Yuciia ¥ BbIYMCICHHSA

PanuonaJibHbIE YHCJIA

— Ilepexoautb OoT ojHOM (OpPMBI 3amucH Yucen K APYroi (mpeodpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JIECATHYHYIO IPOOB).

— MHcrnonb3oBaTh MOHATUS MHOXKECTBA HATYpaJbHBIX YHCEN, MHOXKECTBA LEJBIX YHUCEI,
MHO’KECTBA pallMOHAJbHBIX YHCEN MPU PEIICHUU 3a/ay, MPOBEACHUU PACCYXACHUH U
JIOKa3aTeNbCTB.

— IloHumaTh ¥ 0OBACHATH CMBICI MMO3UIIMOHHON 3alUCH HATYpaJIbHOTO YKCIa.

— CpaBHMBATh U yNOPSI0UUBATh pAllMOHAIbHBIC YHCIIA.

— BpImonHATE, coueTas yCTHbIE W NHUCBMEHHbIE NPUEMBI, apUPMETHUYECKUE IEHCTBUS C
paloHaIbHBIMU YHCIaMM, UCIIOJIB30BaTh CBOMCTBA YHMCEN U NpaBWIIa ACUCTBUM, TPUEMBI
paloHaIbHBIX BBIYUCIECHUI.

— BbInosHATE AEMCTBYS CO CTENEHSAMHU C HATYPAJbHBIMU [TOKA3aTEISAMHU.
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HaxomuTh 3Ha4YeHWs] YMCIOBBIX BBIPAKEHUH, COJEpKAIIMX paloOHANIbHBIE YHCIA U
CTCTICHH C HATypalbHBIM IOKa3aTelieM; MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI; COCTaBJISITh M  OILICGHUBAaTh YHUCIIOBBIC BBIPAKEHUS TMIPH  PEIICHUH
MPAKTUYECKHX 3aJ1a4 U 3a7a4 U3 JPYTUX YYCOHBIX MPEIMETOR.

OKpyryIsITh YUCIa C 33/IaHHON TOYHOCTBIO, & TAKXKE IO CMBICITY MPAKTUYECKOW CUTYaIuH;
BBITIOJHATH MPUKUIKY U OICHKY Pe3yJbTaTa BBHIYMCICHUH, OICHKY 3HAUYEHUH UYMCIOBBIX
BBIPQYKCHH, B TOM YHUCJIC TIPH PEIICHUN PAKTHUSCKUX 3a/1a4.

Pemath TekcToOBBIC 3a/1aun apUPMETHIESCKUM CIIOCOOOM; MCTIOIB30BaTh TAOJHIIBI, CXEMBI,
YepTEXKH, APYTUe CPEICTBA IPEICTABICHUS JaHHBIX MPU PEIICHUH 3a/1a4.

Pemath mNpakTUKO-OPHEHTHPOBAHHBIC 3aJ1ayM, CBS3aHHBIC C OTHOIICHHUEM BEJIMYUH,
IPONOPIIMOHAILHOCTBIO BEJIMYHH, MPOILICHTAMHU; HHTEPIPETUPOBATh PE3y/IbTaThl PEIICHUS
3a/1a4 ¢ y9€TOM OrpaHUYCHHIA, CBSI3aHHBIX CO CBOWCTBAMHU PACCMATPUBACMBIX OOHEKTOB.

JdeaumocTsb

Jloka3pIiBaTh M MPUMEHATH NIPU PELICHUM 3aJ1a4 MPU3HAKU IeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKy JETUMOCTA CYMMbI U IPOU3BEICHUS LIEIIbIX YUCEII.

PacknanpiBaTh HA MHOXXUTEIN HATYpaJIbHBIC YUCIIA.

CB00OOIHO ONepUpOBaTh MOHATUAMH: YETHOE YUCIO, HEUETHOE YUCIIO, B3aUMHO MPOCTHIC
qucna.

Haxomute HamOonpmuii oOMIMIT JETUTENF W HaWMEHbIIEe O0IIee KpaTHOE YHCeT H
WCIIOJIH30BATh UX MPU PEIICHUH 3aa4, IPUMEHATh anroput™ EBkinna.

OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIO, MPUMEHSATh CBOMCTBA CpaBHEHHI I10
MOJTYJIIIO.

AnredOpanyeckue BbIpasKeHMsI

Bblpancemm C ICPEMECHHBIMHU

Hcnonp3oBaTh anre6pqueCKyfo TEPMHUHOJIOTUIO U CUMBOJIUKY, IIPUMCHSTDH et B mponecce
OCBOCHHA yqe6Hor0 MaTcpHraa.

HaXO[[I/ITB 3HAa4YCHUA 6YKB€HHI)IX BI)Ipa)KeHI/Iﬁ IIpHU 3aaHHbIX 3HAYCHHUAX IICPCMCHHBIX.
Hcmonp30BaTh IIOHSATHE TOXACCTBA, BBIIIOJIHATE TOXICCTBCHHBIC HpCO6p330BaHI/I$I
BI)Ipa}KeHI/II\/JI, JOKa3bIBaTh TOXIACCTBA.

MHuoro4jeHbl

BrimonHsaTe mpeoOpa3oBaHus 1I€T0T0 BBIPAKEHUS B MHOTOWICH MPUBEACHUEM MOAOOHBIX
CJIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BoinonusaTe geiicTBusl (ClIOKEHHE, BBIYMTAHUE, YMHOXEHHE) C OJHOYIEHAMH U C
MHOTOYJICHAMH, TPUMEHSITh POPMYJIIbI COKPAIIEHHOTO YMHOXKEHUS (KBAAPAT U KyO CyMMBI,
KBaJpaT M KyO0 pa3HOCTH, PA3HOCTh KBaJpPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM 4HCIIE
JUIS1 YIIPOILIEHUSI BBIUMCIICHUH.

OcylecTBISITh pa3loKEHWE MHOTOUIEHOB HAa MHOMKUTENIM C IMOMOUIBIO BBIHECEHMS 3a
CKOOKM  0OILIero MHOXMWTENS, TPYNNUPOBKU CIIAaraeMbIX, MPUMEHS  (OpPMYJIbI
COKPAIIEHHOTO YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUs MHOTOWIEHOB [JIsl pEIICHUS pPa3IWyHbIX 3a1ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

Hcnonk30BaTh CBOMCTBA CTEMEHEH ¢ HATYypaJIbHBIMHU TOKa3aTeNIIMU ISl PeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUd U CHCTEMbI YPABHEHUI
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Pewars yiMHEVHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, IIPUMEHss IPaBWIA IEpexoaa OT
HCXOJHOIO YpaBHEHHUS K PABHOCWIBHOMY eMy. IIpoBepATh, ABIAETCS JIM YHUCIO KOPHEM
YpaBHEHUS.

[TonGupats npuMepsl Hap 4ucell, IBISIIOIUXCS PEIICHUEM JIMHEHHOIO YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPIAMHATHOW IUIOCKOCTH TpaduK IUHEWHOTO YpaBHEHHS C JBYMS
NEPEMEHHBIMH; MTOJIB3YSICh IPauKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemare cucreMbl IByX JIMHEWHBIX YPAaBHEHMHM C IIByMsl II€PEMEHHBIMH, B TOM YHCIIE
rpagu4ecKy.

CocraBisiTh M peuiaTh JIMHEHHOE YPaBHEHHE WJIHM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBHIO 3aJ]a4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4U IIOJIY4CHHBIN
pe3yJbTar.

DOyHKIUHA
Koopaunarel u rpaguxku

N300pakaTh Ha KOOPAMHATHOW TMpPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HWHTEPBAJbl; 3alMCHIBATh YHCIIOBBIC MPOMEXYTKH Ha
ANreOpanvdecKoM s3bIKE.

OTmeuath B KOOPAWHATHOM IJIOCKOCTH TOYKH I10 3aIaHHBIM KOOPIUHATAM.

DOyHKIUHA

CrpouTth rpaduku JIMHEHHBIX (QYHKIHH.

OnwuceBaTh ¢ TOMOLIBIO (YHKIMI W3BECTHBIC 3aBUCHMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, BpEMsI, PACCTOSIHUE; I€HAa, KOJIMYECTBO, CTOMMOCTB; IMPOU3BOJUTEIBHOCTD,
BpeMs1, 00bEM paboTHI.

Haxoxuts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmatp rpaduveckuii crocod MpenCcTaBICHUS W aHaTu3a MH(POPMALUH; U3BJICKATh H
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.
Hcnonb3o0BaTh cBOWCTBA (GYHKLUH AJIs aHAIU3a Tpa(UKOB peabHbIX 3aBUCUMOCTEH (HYIU
(GyHKLINH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA (YHKIUHM, MPOMEKYTKM BO3pacTaHUs H
yObIBaHUS (QYHKIMH, HANOOJbIIIEE U HAUMEHbIlIee 3HaUeHUsI (PYHKIINN).

Hcnonb3oBaTe rpaguKy JUIsl UCCIIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN; MpPU pELIeHUU
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON KU3HH.

8 KJIACC

Yucia 1 BLIYUCIECHUSA

HppanuoHajbHble YHCIA

IToHuMaTh U UCIIONIB30BATh MIPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX MHOXKECTB.
CB000OIHO OTIEepUpPOBAThH MOHATUSMU: KBAJAPAaTHBIA KOPEHb, apu(pMETHUECKUIl KBaipaTHBIN
KOpPEHb, UPPALMOHAIBHOE YHCIIO; HAXOIWUTh, OLEHWBATH KBAJIpPATHbIE KOPHM, HCIOJIb3YS
Opu  HEOOXOAMMOCTH  KaJbKYJSATOP;  BBINOJHATH  NpeoOpa3oBaHUS  BhIpaKEHUIA,
CoJIepXKalIX KBapaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcrnonb3oBaTh HayallbHbIE IIPEICTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YMCEN IS
CpaBHEHMs, OKPYTJIEHUS U BBIUMCIIEHUH; H300paXkaTh JAEHCTBUTEIbHBIC YHCIIA TOUKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

Hcnonp30BaTh 3amMcy OOJIBIIMX M MalbIX YHCENl C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHed uncia 10; 3anuchIBaTh U OKPYTJIATH YHCIOBBIE 3HAYEHUS PEAbHBIX BEJIWYUH C
HCITOJIb30BAaHNEM Pa3HBIX CUCTEM M3MEPEHUN.
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JdeaumocTsb
— CB00OOMHO OTepUpOBaTh MOHATHEM OCTATKa IO MOJYJIIO; PUMEHSTh CBOMCTBA CPaBHEHUM
M0 MOAYJIIO; HAXOAUTb OCTATKH CYMMbI U IIPOU3BCACHUS 110 JAHHOMY MOYJITO.

AuredpanyecKkue BbIpasKeHUs1
Jpo0HO-panMoHaJIbHbIE BHIPAKEHUS

— HaxonuTs gomycTuMble 3HaYEHUS IEPEMEHHBIX B APOOHO-PAMOHAILHBIX BBIPAKCHHSIX.

— IlpuMeHsITh OCHOBHOE CBOMCTBO PaIlMOHAILHON APOOH.

— Bpmonuate npuBeneHue anreOpandeckux ApoOeil Kk oOlieMy 3HaMEHATEIo, CIO0KEHUE,
YMHOXEHHE, JISICHHUE alreOpanveckux ApoOeii.

— BboInonHATE TOXIECTBEHHBIE TPEe0Opa30BaHUs PAllMOHATBHBIX BBIPAKCHUIHA.

— IIpumensaTs npeoOpa3zoBaHuUs BIPAKESHUN IS pEIICHUs Pa3IMYHbIX 3a]a4 U3 MaTeMaTHKU,
CMEXHBIX MIPEIMETOB, U3 pEalbHON MPAKTUKH.

Crenenu
- HpI/IMeHHTb IIOHATHUC CTCIICHHU C LCJIbIM II0Ka3aTCJICM, BbIIIOJIHATH Hp606pa30BaHI/I$I
BBIPOKECHHM, COACPIKALIUX CTEIICHH C IICJIBIM ITOKa3aTeIIeM.

HppanuoHajbHble BbIPpAKEHUS

— HaxomuTe nmomycTuMble 3HAQUYEHUS MEPEMEHHBIX B  BBIPAXKEHHUSX, COJEPIKALIUX
apudMeTHIeCKHe KBaIpaTHbIE KOPHHU.

— BroimonuaTe npeoOpazoBaHUS HPPALMOHANBHBIX BBIPAXEHHUI, WCIHONIb3Yysl CBONCTBA
KOpPHEH.

YpaBHeHUs] M HEPABEHCTBA

— Pemars kBagpaTHbIE ypaBHEHUS.

— Pemate 1poGHO-panioHaTbHBIC YPABHEHUSI.

— Pemars JMHEHHBIE YpaBHEHHs C IlapaMeTpamMH, HECIOXKHBIE CUCTEMbl JIMHEWHBIX
YPaBHEHUH C IapaMETPaMH.

— IIpoBoguTh HccaeA0BaHUS YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHEHHUEM
rpaduueckux mpencTaBiIeHU (ycTaHaBIMBAaTh, MMEET JIM YpaBHEHHWE WM CHUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

— Ilepexoauth OT cioBecHOW (OPMYIMPOBKHM 3alaud K €€ anreOpanyeckoi MOAETH ¢
MIOMOILBIO COCTABJICHUs YpPAaBHEHUS WJIM CHCTEMBl YPaBHEHMM, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ MOJIy4CHHBIN PE3yJIbTaT.

— IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIATh JIMHEHWHBIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHOM M MX CHUCTEMBI; J1aBaTh rpaQUuecKyr0 WILIOCTPALUIO
MHO>KECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

— ITlonumaTh ®  WCNONB30BaTh  (DYHKIIMOHAJIBHBIE TOHATHS U SA3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAYCHUS); ONIPENETATh 3HaUeHNE (QYHKIIMH TI0 3HAYEHUIO apTyMEHTa;
OTIpeIeNATh CBOMCTBA (PyHKIMHU 110 €€ TpaduKy.

k
— Ctpouts rpaduku GyHKIHA Y = X%,y = X3,y = \/; ,Y = —,y =|X| onuceiBath CBOiicTBa
X

yuciaoBor GpyHKIMU 10 €€ rpaduKy.
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9 KJIACC

Yucia ¥ BLIYUCIEHUS

- CBO60,Z[HO OIICPUPOBATL IIOHATUAMU: KOPCHDL n-it CTCIICHU, CTCIICHb C pPallMOHAJIbHBIM
IMMOoKa3aTrcjicM; HaXOAWUTb KOPCHb n-it CTCIICHU, CTCIICHb C pallMOHAJIbHBIM ITIOKA3aTCJICM,
HUCIIOJIb3Ys IIpHU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP, NIPUMCHATH CBOMCTBaA KOPHA n-i CTCIICHU,
CTCIICHU C pallMOHAJIbHBIM IMOKAa3aTCJICM.

— Hcnonp30BaTh MOHATHE MHOXECTBA HeﬁCTBHTeHBHBIX Yucell IIpu pEIICHUM 3alady,
IMPOBEACHNU paCCY)I(,I[eHI/II;'I " 10Ka3aTCJIbCTB.

- CpaBHI/IBaTb U yHnopsaaoiuBaThb I[CﬁCTBHTGJIBHBIG qucia, OKPYIIIATH I[GI\/'ICTBI/ITCJIBHBIG
qurciia, BBIIIOJIHATE NPUKUIKY pC3yjibTaTa BBI‘-II/ICJIGHI/If/'I, OLICHKY YHCJIOBBIX Bblpa)KeHI/If/'I.

MHorou4jieHbl

— CBOOOMHO omepupoBaTh TOHATHEM KBAJPAaTHOTO TPEXWICHA, HAXOJUTh KOPHHU
KBaJIpaTHOI'O TPEXUJICHA.

— PacknagpiBaTh KBaIpaTHBIA TPEXUWIEH HA TUHEUHBIC MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

— Pemats nuHelHble U KBaJpaTHBIE YpaBHEHUS, YPAaBHEHHS, CBOJSAIIMECS K HUM, JPOOHO-
palroHaIbHbIE YPaBHEHHUS.

— PemaTh HecnoxHbIe KBaJApaTHbIC YPABHEHUS C TAPAMETPOM.

— Pemarp JsMHEWHBIE HEpPAaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA; WCIOIb30BATh METO/I
WHTEPBAJIOB; M300pakaTh pEIICHWE HEPAaBEHCTB HA YHCIOBOW MPSMOM, 3alHCHIBAThH
pelleHne ¢ MOMOIIBI0 CHMBOJIOB.

— Pemarh cuctemsbl JABYX JMHEHHBIX YPaBHEHHUM C JABYMsI MIEPEMEHHBIMU U CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISCTCS JIMHCHHBIM.

— PemaTth HecnoKHbBIE CUCTEMBI HETMHEHHBIX YPAaBHEHUH C TapaMETPOM.

— IlpumeHsTh  MeTOABI  PAaBHOCWIBHBIX  IpeoOpa3oBaHUM, 3aMEHbl  MEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHu: ypaBHeHU 3-ii u 4-if cTeneHen.

— Pemath cucCTEMBl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; HM300pa)kaTh pEIICHUE CHUCTEMbl HEPaBEHCTB Ha YHCJIOBOU
MPsIMOM, 3aIMCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

— Pematp ypaBHEHUMS, HEpAaBEHCTBA W MX CHCTEMbI, B TOM YHCJE C OTPAHUYCHUIIMH,
HaIrpuMep, B IEJIBIX YHCTIaX.

— IlpoBoauTh MccaeaOBaHUS YpaBHEHUH U CUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpau4YecKux TMpeacTaBiIeHUN (yCTaHABIWMBAaTh, WMEET JIM YpaBHEHHE WM CHCTEMa
YpaBHEHUU pEIIeHUs], €CITH UMEET, TO CKOJIBKO, U TIp.).

— Pewate TekcTOBBIE 3amauM  anreOpanyecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
ypaBHEHUM, HEPABEHCTB, UX CHCTEM.

— Hcnonbp30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJII COCTABIICHUS MaTeMaTH4YEeCKOMN
MOJIEJI pEeaNbHOM CUTyalluu WM MNPUKIAJHON 3aJaul; UHTEPHPETUPOBATH MOJIYYCHHbIE
pe3yabTaThl B 3aJJaHHOM KOHTEKCTE.

DOyHKIUHA

— CB00OMHO OTMEpUPOBATH MOHATHUSAMH: 3aBUCUMOCTH, QYHKIHS, rpaduKk (GpyHKINU, TpsMmast
MPOMOPLHUOHALHOCTD, TUHEHHAsT (YHKIUSA, oOpaTHas MPOMOPIHOHATBHOCTh, Mapadora,
runepo6osa, KycCouHo-3a1anHas QyHKITHS.

— HccnenoBate ¢yHKIMIO MO €€ rpaduKy, YCTaHABIMBATh CBOWCTBA (DYHKIMIA: 00JIacTh
oTmpesieNieHus], MHOKECTBO 3HAUYeHUH, HyNU (YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
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OPOMEXYTKM BO3pacTaHUsl M yObIBaHMSA, YETHOCTH/HEUYETHOCTh, HamOonblIee U
HaVMEHbIIIee 3HAUYCHHU S, ACHMITTOTHI.

Pacno3naBare  KkBagpaTHuHylo GyHKOHIO 10  (opMyne, TPUBOAUTH  IPUMEPHI
KBaJIpaTUYHBIX (QYHKINI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

OnpenensaTs NOJOXKEHHE TpaduKa KBAIPAaTUYHOH (YHKIMHM B 3aBUCUMOCTH OT €&
KO3 PHUIHUEHTOB.

Crpouts rpaduk KBaApaTUIHONW (YHKIIMH, ONMUCHIBATH CBOMCTBA KBAAPATUYHOW (QYHKIIMU
o e€ rpaduky.

Mcronb30BaTh CBOMCTBA KBAIPATUYHON (PYHKIIUH [T PELICHUS 3ajay.

Ha npumepe kBagpatumunoit ¢yHkumu ctpouth rpadux ¢ynkmmu Yy =af (kx +b)+c c
MOMOIIIBI0 TIpeoOpa3oBanuii rpapuka ¢pynkuuu y = f (X).

NmroctpupoBaTh € MOMOILIBIO TpaduKa peabHYI0 3aBHCUMOCTh WM IPOLECC MO HUX
XapaKTEePUCTHKAM.

Apudmernyeckass 1 reoMeTpUYeCKasi MPOrpeccuu

CBoOoHO  oOmepupoBaTh IMOHATHUSMHU: IIOCIEJOBATEILHOCTh, apupMeThdyeckas u
reoMeTprYecKasi IpOrpeccum.

3amaBaTh IOCIEAOBATEILHOCTH PAa3HBIMU CIOCOOAMH: ONMUCATENBHBIM, TAaOIWYHBIM, C
MOMOIIBIO (POPMYIIBI N-TO WICHA, pEKYPPEHTHBIM.

BBINONHATE BBIMMCICHHUS C HUCHOJIb30BaHUEM (OpMyN N-ro wieHa apuPMETHYECKOH U
reOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N YIECHOB.

N300paxarh 4ieHbl MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemats 3a1auu, CBS3aHHBIE C YMCIOBBIMHU 10CJIEIOBATEILHOCTSAMHU, B TOM YKCJIE 33/1a4U U3
peaIbHOM >KU3HM (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).
Pacrnio3HaBaTh ¥ NPUBOAMTH IIPUMEPHI KOHEUHBIX U OECKOHEUYHBIX MOCIIEI0BaTEIbHOCTEH,
OTPaHUYEHHBIX  IOCJIEJOBATEIBHOCTEH, MOHOTOHHO BO3pacTarolluX (yObIBaroIIUX)
MOCJIEA0BATEIBHOCTEN.

Mmetp mpezacraBieHHE O CXOAMMOCTH IOCJIEIOBAaTEILHOCTH, YMEThb HAXOAUTh CYyMMY
0ecKOHEYHO yObIBaIOLIEH r€OMETPUUECKON IPOrPECCHH.

[TpuMeHATH METOJ] MaTeMaTUYeCKON MHIYKIIMK TIPU PELICHUH 3a/1a4.
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TemaTu4eckoe NIaHNpPoOBaHUe y4eOHOr0 Kypca (1o roxaM o0y4eHust)

7 KJIACC (140 4ACOB)

Ha3panue pa3nena (Tembl) KoauyecTtB | DiaexrtpoHHsble (HudpoBbie) 00pa3oBaTebHbIe
0 4YacoB pecypcbl

Yucna v BBIYUCIICHHUS: 11 AureOpa: ypoku, TecTsl, 3aaanus. (yaklass.ru)

PanmonansHbIe Ynca (TIOBTOPEHHUE)

Adnrebpa - 7 ximacc - Poccniickast 3neKTpoHHas
mikona (resh.edu.ru)

OyHKITUH: 17 Aurebpa: ypoku, TecThl, 3aganusd. (yaklass.ru)

KoopaunaTts! u rpaduku. OyHKIUN
AureOpa - 7 xinacc - Poccuiickast 31eKTpoHHast
mikona (resh.edu.ru)

AnreOpanyeckne BBIpaXEHUs: | 7 Adnrebpa: YpOKH, TecThl, 3aaanus. (yaklass.ru)

BripaxkeHus ¢ mepeMeHHBIMU
AunreOpa - 7 xiacc - Poccuiickast 3ieKTpoHHast
uikona (resh.edu.ru)

VYpaBHeHUsT W cucTeMbl ypaBHeHmit: | 10 Anrebpa: YpokH, TecThl, 3a1anus. (yaklass.ru)

Jluneiinble ypaBHEHUS
Anrebpa - 7 kiacc - Poccuiickas 3JieKTpoHHAs
mikoua (resh.edu.ru)

Ywcta 1 BRIYHACICHUS: 6 Aure0Opa: ypokH, TecThl, 3a7anus. (yaklass.ru)

CreneHb ¢ HaTypalbHBIM ITOKa3aTelleM
Aurebpa - 7 xinacc - Poccuiickast 37€KTpOHHasI
uikona (resh.edu.ru)

Anrebpanueckue BhIPaKEHUS: 23 Adnrebpa: YPOKH, TeCThl, 3afanus. (yaklass.ru)

MHorouseHsl
Aurebpa - 7 xinacc - Poccuiickast 31eKTpoHHast
uikona (resh.edu.ru)

AnreOpanueckue BhIPaKEHUS: 14 Anrebpa: ypokH, TecThl, 3a1anus. (yaklass.ru)

DOpMyITEI COKPAIEHHOTO YMHOKEHHS
Anrebpa - 7 kiacc - Poccuifckas 3JieKTpoHHAs
mkoua (resh.edu.ru)

Uucna 1 BIYUCICHUS: 10 AnreOpa: ypoku, TecThl, 3a1anus. (yaklass.ru)

JemumocTh
Anrebpa - 7 knacc - Poccuiickas 35ieKTpoHHas
mikosa (resh.edu.ru)

DyHKIMH: 16 Anrebpa: YpOKH, TecThl, 3a/1anuns. (yaklass.ru

Jluneiinast GpyHKIUS
Anrebpa - 7 knacc - Poccuiickast 35ieKTpoHHas
mikosna (resh.edu.ru)

YpaBHEHUS U CUCTEMBI YpaBHEHUH: 14 Anrebpa: ypokH, TecThl, 3a1anus. (yaklass.ru)

CucteMbl TUHEHHBIX YPaBHEHUI
Anrebpa - 7 kiacc - Poccuiickas 3JieKTpoHHAsS
mikoua (resh.edu.ru)

[ToBTOpeHue u 0600IICHIE 12 Anrebpa: ypoKH, TecThl, 3aganus. (yaklass.ru)
Anrebpa - 7 knacc - Poccuiickast 35ieKTpoHHas
mikosa (resh.edu.ru)

8 KJIACC (140 yACOB)

Haseamme payiena (Tembr) Kypea KosmnyectB | DiaexkTponHble (uugpoBbie) o0pa3oBaTeabHbIE

(ancsio 1acos) 0 4aCcoB pecypchl

YpaBHEHUs U HEPABEHCTBA! 20 AunreOpa: ypokH, TecTbl, 3a1anus. (yaklass.ru

Hepasenctsa Aunrebpa - 8 kiacc - Poccuiickas 3JeKTpOHHAs IIKoJIa
(resh.edu.ru)
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Haseamme payiena (Temb) Kypea KosmvectB | Dinextponnbsie (nugpoBbie) o0pa3oBaTelbHbIE

(4MCT10 UacoB) 0 9acoB pecypcest

UYucta 1 BEIYHACICHUS: 17 Anrebpa: ypoKH, TecThl, 3ajanus. (yaklass.ru)

KBagpaTHbIii KOpeHb Anrebpa - 8 ximacc - Poccmiickas iIeKTpoHHas IITKOoJIa
(resh.edu.ru)

YpaBHEHHS U HEPABCHCTBA! 17 Aunrebpa: ypoku, TecThl, 3ajanus. (yaklass.ru)

KBanmparusie ypaBHEHUS Anrebpa - 8 xinacc - Poccuiickas 2IeKTpoHHasl [IKO0JIa
(resh.edu.ru)

AnreOpanyeckre BBIPaKCHHUS: 17 AunreOpa: ypoku, TecTbl, 3a1anus. (yaklass.ru)

JpoOHO-panuoHaNBHBIC BRIPAKCHUS Anrebpa - 8 xinacc - Poccuiickas 3IeKTpoHHasl [IKO0JIa
(resh.edu.ru)

YpaBHEHHS U HEPABCHCTBA! 19 Aunrebpa: ypoku, TecThl, 3ajanus. (yaklass.ru)

JpoOHO-panuoHaNbHbBIC YPaBHCHUS Anrebpa - 8 xiacc - Poccuiickas 2IeKTpoHHas [IIKOoJIa
(resh.edu.ru)

OyHKIIH 15 AunreOpa: ypoku, TecTbl, 3a1anus. (yaklass.ru)
Anre6pa - 8 knacc - Pocculickast 2JIEKTpOHHAS IIKOJIa
(resh.edu.ru)

AnreOpanueckue BoipakeHus: Ctenenn | 14 AunreOpa: ypoku, TecTbl, 3a1anus. (yaklass.ru)
Anre6pa - 8 knacc - Poccuiickas neKTpoHHasl IIKoJIa
(resh.edu.ru)

Yucna U BBIYHUCIICHUS: 7 Aunrebpa: ypoku, TecTsl, 3aanus. (yaklass.ru)

JemumocTs Aunrebpa - 8 kiacc - Poccuiickas 3eKTpoHHAs IIKoJIa
(resh.edu.ru)

[ToBTOpenue u 0600IIEHIE 14 Anrebpa: ypoku, TecThl, 3ajanus. (yaklass.ru)
Anrebpa - 8 xiacc - Poccuiickas IeKTpoHHas IITKOoJIa
(resh.edu.ru)

9 KJIACC (136 YACOB)

Ha3panue pasgena (tembl) Kypca | KonuuectB | DiiekTponHble (uu¢poBble) o0pa3oBaTelbHbIe

(4HCJI0 YacoB) 0 4acoB pecypcehbl

DyHKIMH 25 Aurebpa: ypoku, TecTsl, 3aaanus. (yaklass.ru)
Anre6pa - 9 knacc - Poccuiickas 3JeKTpOHHAS IIKOIa
(resh.edu.ru)

YpaBHEHUS U HEPABEHCTBA! 15 Aunrebpa: ypoku, TecTsl, 3aaanus. (yaklass.ru)

KBanpaTHbie HEpaBeHCTBA Anrebpa - 9 knacc - Poccniickas dJIeKTpOHHAS IITKOJIA
(resh.edu.ru)

YpaBHEHUs 1 HEPaBEHCTBA! 25 Anrebpa: ypoku, TecThl, 3ajanus. (yaklass.ru)

YpaBHEHUS, HEPABEHCTBA U MIX CHCTEMBI Anrebpa - 9 knacc - Poccniickas 2JIeKTpOHHAS IITKOJIA
(resh.edu.ru)

Yuciossle MOCHEN0BATEIHFHOCTH u| 25 Anre0pa: ypoku, TecTsl, 3ajanns. (vaklass.ru)

porpeccun Anrebpa - 9 knacc - Poccniickas 2JIeKTpOHHAS IITKOJIA
(resh.edu.ru)

AnrebpandecKue BEIPaKCHUS: 12 Anrebpa: ypoku, TecThl, 3ajanus. (yaklass.ru)

CreneHp ¢ palioHAIBHBIM ITOKa3aTeeM Anre6pa - 9 knacc - Poccuiickas 3JIeKTpOHHAS IIKOJIA
(resh.edu.ru)

IToBTOpEHUE, o0o6mienue, | 34 Aure6pa: ypoku, TecThl, 3aganus. (yaklass.ru)

CUCTEMATU3aluA 3HAHUUI

Anrebpa - 9 xitacc - Poccuiickasi 3J€KTpOHHAS IIKOJIA

(resh.edu.ru)
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IIpumepnas paGouyas nporpamma y4deOHOro kypca «Il'eomerpusi» Ha yruy0aéHHOM
ypoOBHe. 7—9 kiaccbl

Ienn u3ydenusi yaeGHOro Kypca

I'eomeTpusi Kak OAWH U3 OCHOBHBIX pa3/eiiOB LIKOJIBHOM MaTeMaTUKH, MMEIOIIMM CBOEH
IIEJIbI0 O0ECIeYUTh HM3YyYEHHWE CBOWCTB W pa3MepoB (PUTYp, UX OTHOLICHWHW M B3aMMHOE
pacrojoXeHue, OMUPAETCA Ha JIOTUYECKYH0, J0Ka3aTelbHYIO0 JUHUI0. «MaTeMaTuky yikKe
3aTE€M YYHUTh HaJl0, YTO OHA YM B MOPSAIOK NPUBOAUTY», — IMUCAT BEJIUKHN PYCCKUN YUEHBIN
Muxaun BacunbeBuu JlomMoHOCOB. LleHHOCTh H3ydeHHSI T€OMETPUHM B OCHOBHOM IIKOJIE
3aKJTFOYAETCS B TOM, YTO OOYYAIOIIHUKCS CMOXET HAyYUTBhCS IMPOBOIUTH JOKA3aTEIbHBIE
PacCyXJIeHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, I0Ka3bIBaTh UCTUHHBIE YTBEPKICHUS U
CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXKACHUS OT MPOTUBHOTO, OTIMYATH
CBOMCTBA OT MPHU3HAKOB, (GOPMYIHUPOBAaTH OOpaTHbIC yTBepxkAcHHSI. Ocoboe 3HaUCHUE
JIOKa3aTeJIbHAs JIMHUSI UMEET VISl yTrIyOnEHHOTO U3YYCHHUST MAaTEMATHKH.

Bmecre ¢ Tem He cienyer 3a0biBaTh ciioBa (ppaHiry3ckoro matematuka Kana JIpemonne,
MPEIOCTePEraBIIero Yy4YUTeNlss OT W3JIUIIHero (opMannu3Ma, OCOOEHHO B OTHOILIECHUHU
OCHOBaHUH reoMeTpuu: «UTo KacaeTcs NeTUKATHOW MPOoOJEeMbl BBEACHUS «aKCHOMY», TO MHE
KaXKETCs, UYTO Ha TEPBBIX IMOpax HYKHO BOOOIIE M30eraTth MPOM3HOCHTH CaMO 3TO CIJIOBO.
C npyroit xe CTOPOHBI, HE CJEIYEeT YIYCKaTb HU OJHOW BO3MOXXHOCTH J1aBaTh MPUMEPHI
JIOTUYECKHUX 3aKIIIOUCHHM, KOTOpbIe Ky/na B OOJbIIEH Mepe, YyeM Hesl aKCHOM, SIBIISFOTCS
MCTHHHBIMU M €IUHCTBECHHBIMH JBUTATEISIMH MaTEMAaTUUYECKOTO MBIIIJICHUS». BaKHO, 4TOOBI
YUYEHHK, OBJIAJICBIIMNA HCKYCCTBOM pacCyKJIaTh, MOI IPHUMEHSATh €r0 M B OKpYKarouiei
KU3HU. M B 3TOM COCTOMT Ba)XHO€ BOCIMTATEIbHOE 3HAYCHUE HW3Y4YEHUs TE€OMETPHH,
MPUCYIIEE UMEHHO OT€YECTBEHHOW MaTeMAaTUYECKOM LIKOJIE.

Bropoil 1nenbro HU3ydeHHs T€OMETPUH SBIISIETCS HAyYUTHCS HMCIOJIb30BATh €€ B KauecTBE
MHCTPYMEHTA IIPU pEUIEHUM KakK MaTeMaTU4YecKUX, TaK M MPaKTUYECKHX 3ajad,
BCTPEYAIONIUXCSI B  pPEATbHOM JKM3HU. YUYEHHK JIOJDKEH HAYYUThCS  OIPEACIIUTH
TEOMETPUUYECKYI0 (urypy, omucarh CJIOBaMH 4YEPTEX WIM PUCYHOK, HAWTH TUIOUIAIh
3EMEJIbHOTO y4YacTKa, PacCUMTaTh HEOOXOAMMYIO [JIMHY OINTOBOJOKOHHOTO KaOemns Wiu
TpeOyeMble pa3Mepbl Trapaxka JJig aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasd,
BBIYHMCIIUTENbHAS JIMHUS B U3YYEHUH F€OMETPUM B LIKOJE, HE MEHEE Ba)KHas, YeM IepBasd.
CnocoOcTBOBaTh 3TOMY MOTYT 3aJaud MPAKTHYECKOTO XapakTepa, MpU PacCMOTPEHUU
KOTOPBIX MOXKHO 00ydYaTh JeTeil CTPOUTh MaTeMaTHYeCKHe MOJIEIH PEallbHbIX KU3HEHHBIX
CUTyallMii, MPOBOJIUTh BBIUMCIEHUS U OLICHUBATh aJIEKBATHOCTh IMOJYYEHHOTO pe3yibTaTa.
Kpaiine Ba)kHO TOMUEPKUBATH CBSI3M TEOMETPUH C IPYTUMHU TpEAMETaMH, MOTUBHUPOBATH
WCIIOJIH30BaTh  OMPEIEICHUS TEOMETPUYECKUX (QUTryp U TOHSATHUH, JIEMOHCTPUPOBATH
MIPUMEHEHHUE TOTYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. ITU CBSI3M HanOoJiee sipKo BUIHBI B
temax «Bektopel», «TpUTOHOMETPHUYECKHE COOTHOMIICHHUS», «METol KOOpIMWHAT» H
«Teopema ITudaropay.

Oco0eHHOCTh Kypca YriyOaEHHOTO 3YUYEeHUS TEOMETPHH COCTOUT HE B TOM, UTO J0OaBIsSETCS
0OJBIIOE KOJMYECTBO HOBBIX TEM, a B TOM, YTO YyYallUecsl HE MPOCTO 3HAKOMSTCS C
ONpENIeEHHBIMU TOHATUSMHM, a YBEPEHHO OBJaJeBAlOT HMMH. CyIIECTBYIOIIUE TEMBI
porpamMmbl 6a30BOTO Kypca T€OMETPUU M3YyJaroTCsl Ha Oosiee TIyOOKOM YpOBHE, a yJarIuecs
MpUOOPETAIOT YMEHHUS, MMOMOTAIOIINE UM YBEPEHHO NMPHUMEHSTh CBOU 3HAHUS HE TOJBKO B
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MaTeMaTHKe, HO U B CMEXHBIX MpeIMeTax, Mpexae Bcero ¢pusnke U nHPopMaTrKe, a TaKkxKe
MOJIb30BATHCS ONYYEHHBIMH 3HAHUSIMH TIPH PEIICHUH MTPAKTUYECKUX 33]a4.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo 0a3MCHOMY IUIaHYy, B 7—9 Kiaccax u3ydaeTrcs YrIyOnEHHBIM y4eOHBIH Kypc
«['eomeTpus», KOTOPBIA BKIIIOUAET CIEAYIOLINE OCHOBHBIC pa3jenbl conepxkanus: «Hauana
reoMerpun», «TpeyronbHukuy, «OKpyKHOCTHY, «YUeTblpéxyroiapbHuku», «llogoduer,
«OnemeHTsl TpuroHomerpum», «lliomaauy, a takxke «Meroa koopauHaty, «BekTtopbi»,
«IIpeoOpazoBaHMs MIIOCKOCTU.

B y4yebHOM muaHe Ha u3ydeHHe reomerpuu B 7, 8, 9 kiaccax Ha yriIyOJEHHOM YpPOBHE
OoTBOJUTCS 2 y4eOHBIX Yaca B Henento, /0 yacoB B roa B 7 u B 8 Kkitaccax, 68 gacos B rog B 9
KJ1accax.

Conep:xanue yueOHOro Kypca (mo rogamM o0y4yeHnus)

7 KJIACC

Hauana reomerpuu

Hctopust BOSHUKHOBEHMSI U pa3BUTUsS reoMeTpuu. HayanbHble moHsATHS reomeTpuu. Touka,
npsiMasi, OTpe3oK, Jiyd. [louarue 06 akcuome, Teopeme, 10Ka3aTeIbLCTBE, ONPEICTICHUH.
B3aumHoe pacnionoxeHue Touek Ha npsamoil. Mi3mepenne IMHblI OTPE3Ka, pACCTOAHUE MEKITY
TOYKaMH.

[Tonymnockocte u yroa. Buasl yrimoB. M3MepeHuwe BenuyuH YyrioB. BepTukaibHble H
cMexHble yribl. [lapamienbHble W NEpHIEHIUKYISpHBIE MpsMble. PaccTosHUE OT TOYKH 110
npssMoi. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. J{inHa nomanoil. MHOroyroiasHuku. Ilepumerp MHOTOyrojibHHKA.
[ToHsITHE O BBIMYKJIBIX U HEBBIYKIIBIX MHOIOYTOJIbHUKAX.

[lepBuUuHBIEC PECTABICHUS O PABEHCTBE (DUTYDP, UX PACTIOTIOKEHUHU, CHMMETPHUH.
IIpocreiimune noctpoenus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUN.

TpeyroabHuKH

Bunbl TpeyroibHUKOB: OCTPOYrOJbHBIE, MIPSIMOYTOJIbHBIE, TYIOYTOJIbHbIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHME. MeauaHa, OMcCeKTpuca U BbICOTA TPEYroJdbHHKA.

PaBeHcTBO TpeyronpHukoB. IlepBblii M BTOpOl INpPU3HAKM DPABEHCTBA TPEYrOJIbHUKOB.
PaBHOOeIpeHHbIE TPEYTOJbHUKN U MX CBOMCTBa. IIpu3Hak paBHOOEAPEHHOTO TPEYTOJIbHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHolIeHHS MEXAy CTOPOHAaMU M YIJlaMu TpeyrojibHHKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunble purypsl. OCHOBHBIE CBOWMCTBA OCeBOW cuMMeTpuu. [IpumMepsl cuMMeTpuu B
OKpY’KaroIleM MHpe.

ITapanueabHbie npsMbie. CyMMa yIiIoB MHOTOYTOJIbHUKA

[TapayuieabHOCTH NPSMBIX, HUCTOPUYECKHE CBEIACHUSA O ImocTtynare EBkimma u o poiu
Jlo6aueBCKOro B OTKPBITHH HEEBKIINI0BOW reomeTpuu. CBOWMCTBA M MPU3HAKU MapalIeIbHBIX
npsimbix. Cymma yriioB TpeyrosibHUKa. BHeniHue yriiel TpeyroiabHuka. CymMmMa BHYTPEHHUX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHHUKA.
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IIpsiMmoyroJibHbI€e TPEYroJbHUKHU

IIpu3Haku paBeHCTBA NPSIMOYIOJBHBIX TPEYrOJbHUKOB. llepneHaukyinssp M HakJIOHHAs.
CBoOlCTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYroJbHUKA, IPOBEAEHHOM K TUIIOTEHY3E.
[TpstMOyroNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

Oxpy:xHOCTH

[ToHSTHS OKPYKHOCTH M Kpyra. DIIEMEHTbl OKPY>KHOCTH U Kpyra: LIEHTpP, paAuycC, AUAMETD,
XopAa, UX cBoiicTBa. B3amMHoe pacnosokeHue OKpyxHocTu u mnpsimoi. KacarenbHas u
cekymiasi K OKpyxHocTH. OKpyKHOCTb, BIHCaHHas B yroiu. [Ipocreiiiive mocTpoeHUs: c
IIOMOILBIO HUPKYJIA U TUHEUKHU.

Fe()MeTpn'{ecmle MeCTa TOUYECK

Ilousatue o TCOMETPUICCKOM MECTE TOUYCK. HpI/IMepr FrCOMETPUICCKUX MECT TOUCK Ha
IIJIOCKOCTH. BHCC@KTpI/Ica yrijia Hu Cepe,ﬂI/IHHHﬁ NEpNCHAUKYJIAAPp K  OTPE3KY KakK
TCOMCTPUYICCKHUEC MCECTAa TOYCK. Onucannas OKPY’KHOCTb TpPCYI'OJIbHUKA, eé LHCHTD. MeTton
TCOMCTPUUCCKUX MECCT TOYCK IIpU PCIICHUH I'COMCTPHUYCCKHUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIBI0 HMPKYJISl M JIMHEHKH
Hctopuueckue cBeaeHus. OOOCHOBaHMS MPOCTEHIIMX IOCTPOCHHUM, S3Tambl 3aJaud Ha
IIOCTPOEHUs, PELICHNE 3a7a4 Ha IIOCTPOECHUE HUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[TapannenorpaMM, ero Npu3Haku U cBoicTBa. [IpsMOyronpHUK, poMO, KBaapaT, UX MPU3HAKA
u cBoWctBa. Tpamenus. PaBHoOenpennas Tpamenus, €€ CBOWCTBA W IPHU3HAKHU.
[TpstmoyronbHast Tpaneuust. CpeaHsis IMHUS Tparenuy.

Cpenssisi nuHUA TpeyrojbHUKa. MeToJ yaBOEHHs MeAMaHbl TpeyrojbHUKa. Teopema o
[IEPECCUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aiteca, Teopema O IPONOPLUUOHAIBHBIX OTpe3Kax. Teopema BapunboHa I
IIPOU3BOJILHOI'O YETHIPEXYTOIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue
[TogoOue TpeyrosbHUKOB, Kod(duiment nomodus. [lpusHaku mom00UsT TPEYrOJBLHUKOB.
[Ipumenenue mogo0us NP PEIICHUHU TEOMETPUUECKHUX U MTPAKTUUYECKHX 3a]1a4.

Ilnomann

[Tonstue o momaau. CBoiicTBa 1uIomaaen reomerpudeckux ¢uryp. IIpocreitmue hopmysst
JUIs TUIOLA/IM TPEYToJIbHUKA, Mapajuiesorpamma, pomOa u tpaneuuu. [lnomaan nogoGHbIX
¢uryp. OTHOIIEHUE TITOMIAeH TPEYrOIbHUKOB.

Teopema Iludaropa
Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn npakTUYECKUX 3ajad.
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DJIeMEeHThl TPHTOHOMETPHHU

CuHyC, KOCHHYC, TaHI€HC M KOTAHI€HC OCTPOro YyrIja HIpsIMOYTOJIBHOIO TpPEYTrOJIbHHKA.
Tpuronomerpuueckue QyHkiuu yrioB B 30° 45° u 60°. [IpomopruoHaibHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriibl 4 4eThIPEXYT0JILHUKH, CBI3AHHbIE C OKPY/KHOCTBHIO

Brncannble M LEHTpaJbHBIE YIJIBI, YOl MEXKIY KacaTeJbHOW M XOPIOH. YTJIbl MEXITY
XOpAaMH U CEeKylIIMMHU. BrucaHHble W ONUCaHHBIE OKPY)KHOCTH TPEYrojJbHUKA U
4yeThIpEXyroibHUKU. CBOICTBA W MPHU3HAKU BIHCAHHOTO YETHIPEXYroyibHHKA. B3anmuoe
pacrnoyiokeHue JIByX okpyxHocTeil. Kacanue oxpyxkHoctedt. OOmue kacatelbHble K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Pemenune TpeyroibHUKOB

Cunyc, kocunyc, TanreHc yriaoB ot 0° no 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
@opmynsl npuseneHus. Pemienue TpeyroibpHUKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHueckux 3a/ad ¢ KUCHOJIb30BAaHUEM TEOPEMbI KOCHMHYCOB U TEOPEMbl CHHYCOB.
Pemenne 3ana4 reoMeTpUYECKON ONTHKY.

Tpuronomerpudeckue QOpMyJabl A IUIOUIAJU TPEYrojbHUKA, MNapaiesiorpamMma, pomoa,
Tpaneuu. @opmyna ['epona. @opMyria 10N BBITYKIOTO YEeTHIPEXYTOJIbHUKA.

IHoxo0me TpeyroJibHUKOB

Xopabl U MOJOOHBIE TPEYrOJbHUKM B OKPYKHOCTH. TeopemMa O NpPOM3BEAECHUU OTPE3KOB
XOpJ, TEOPEMBI O IPOMU3BEICHHUM OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeJbHOM.
IIpumeneHne npu pemeHny reomerpudeckux 3anad. Teopemsl UeBbl u Menenas. [lonstue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHe NpPsAMON Ha IUIOCKOCTH. YTJIOBOM KOA(QQUIMEHT M CBOOOAHBIA UJEH, MX
reoMeTpuyeckuil cmbici. [lapamiensHOCTh M HEepPNeHIUKYISPHOCTh MPSAMBIX (Y4epe3 YIIIOBOM
KO3 GULIUEHT).

VYpaBHeHue OKpyKHOCTU. HaxoxaeHue nepecedyeHnii OKpYKHOCTEW U MPAMBIX B KOOPAMHATAX.
@opmyna pacCTOsHUS OT TOYKM A0 NpsamoH. Ilnomans mapamienorpaMma B KOOpAMHATAX,
NOHATHE 00 OpHEHTHPOBAaHHOM IuIomanu. IIpuMeHeHne Merola KOOpIMHAT B MPAKTHUKO-
OpPUEHTHPOBAHHBIX FTEOMETPUYECKHX 3a/1a4ax.

BekTops!

Bektopsl Ha 1miockocTH. ClokKeHHEe W BBIYMTAHHE BEKTOPOB — MPaBHJIA TPEYTOJIbHHKA U
napajjenorpaMMa. YMHOXKEHHE BekTopa Ha uucio. Koopaunatel BekTopa. CloxeHHe U
BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO B KoopAHHaTax. [I[puMeHeHrne BeKTOpoB
B (hu3HKe, LIEHTP Macc.

[lonsitue o ©Oa3uce (Ha TtwIOCKOCTH). PasnmokeHuss BekTopoB 1o 0Oazucy. CkansipHOE
MMPOU3BCIACHUC BCKTOPOB, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI MW  BBIPAXCHHUEC B JCKAPTOBBIX
KoOpauHaTax. J[McTpuOyTHBHOCTD CKaNSIPHOTO Mpou3BeneHus. CKaasipHOE NMPOU3BEICHUE H
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npoenupoBanue. [IpuMeneHne ckansipHOro Npon3BeCHIUS BEKTOPOB AJIsl HAXO0XKIECHUS JJIMH U
yri0B. Pernenne reoMeTpuyecKux 3a/1ad ¢ MOMOMIBIO0 CKAISIPHOTO MMPOU3BEICHUS.

JJInHA OKPY/KHOCTH M IVIOLIAAb KPyra

[IpaBuibHBIE MHOTOYTOJbHUKH. JJIMHA OKpY:KHOCTH. ['pagycHas W pajauaHHas Mepa yria,
BBIYMCIICHHE JUIMH OYyTI OKpykHOcTed. [lnmomane kpyra, cexkropa, cermenrta. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JJIMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

JIBH2KeHHUS MJIOCKOCTH

LleatpansHas cummerpus. LleHTpanbHo-cummerpuunble  ¢urypsl.  IloBopor. OceBas
cumMerpus. DPuUrypel, CHUMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOH ocu. IlapamienbHbii
IIEPEHOC.

[TonsiTre nBY>KEHUS U ero cBolicTBa. PaBeHcTBO uryp. IIposiBieHUsT CHMMETPUN B TIPUPO/IEL,
JKUBOMKCH, CKYIBNTYype, apxutekrype. Kommosunum apmkeHuidl (IpocTeiiiue mpUMephl).
[IpuMeHeHre B reOMETPUUECKUX 3a7auax.

I[Inanupyembie npeaMeTHbIe pe3yabTaThl O0CBOEHUSA
IIpumepHoii padoyeii mporpaMmmsbl (110 rogamM 00y4eHHs )

OcBoenne yueOHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE B 7—9 Kiaccax JOJKHO
o0ecreynBaTh JOCTHKEHUE CIEIYIOLUINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB.

7 KJIACC

Pacno3HaBaTh H3y4eHHBIE TeOMETpHUECKHe (UTypBl, OMNpeneNnsaTb HX B3aHMMHOE
pacrosox)eHne, U300pakarb TreoMeTpudeckue (PUryphl; BBIIOIHATH YEPTEKH IO YCIOBHIO
3anaun. MI3MepsaTh JIMHEWHbIE U YIJIOBbIE BEIWYMHBL. Pemarh 3a1auu Ha BBIYMCIICHHE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jesars NPUKUAKY U OLEHKY JIMHENHBIX U YIJIOBBIX BEJIMYMH IIPEAMETOB B PEATIBHOM KU3HU,
pa3MepoB MPUPOIHBIX 0OBEKTOB. PaznuuaTe pa3Mepsl 3TUX OOBEKTOB 10 TMOPSIKY BETUIHHBI.
CTpouTh YepTEKH K TECOMETPUIECKUM 3a/1a4aM.

I[Hoab30BaThCA IPU3HAKAMHU PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh IPU3HAKHU U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOAMTSH JIOTHYECKHUE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUYECKUX TEOPEM.
IHonb30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IMPSAMOYIOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEIAEHHOM K TUIOTEHY3€ NPSAMOYIOJbHOIO TPEYrOJIbHUKA, B PEIICHUU
FeOMETPUUYECKUX 3a/1a4.

OnpenejasiTs NapaIeIbHOCTh TMPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMH
cekymasi. OnpenensTh MapauieTbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUM OT
TOYEK OJTHOW MPSAMOU 10 TOUEK IPYTrOr MPSIMOM.

Pemars 3a7aun Ha KieTyaTol Oymare.

[IpoBoauTh BBIYMCIEHUS W HAXOAWTh YHCIOBbIE M OYKBEHHbIE 3HAUEHUS YIJIOB B
FeOMETPUUYECKUX  3aJayax C HCHOJIb30BAHUEM CYMMBI  VYIJIOB  TPEYTrOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MU MEPECEUCHUH ABYX MapaieIbHBIX
MpsMBIX CEKYIIeW. PemaTte npakTuueckue 3aaui Ha HaX0KJICHUE YTIJIOB.
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Baaners nonsituem reomerpudeckoro mecra Touek (I'MT). Onpenenars OuccekTpucy yria
U CEpEIMHHBIN NMEPIEHAUKYISIP K OTPE3KY Kak reomMeTpudeckue Mecra Todek. [lonb3oBarbes
nonstueM I MT nipu noka3arensCcTBe Fr€OMETPUYECKUX YTBEPKICHUM U IIPU PELLICHUH 3a/1a4.
®opMyJIMPOBATh OIPENEIECHUS] OKPYKHOCTH U Kpyra, XOp[pl U JUaMeTpa OKpPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOWCTBaMU. YMETh JOKa3blBaTb W IPHUMEHATb 3TH CBOICTBa IpU
pelIeHny 3a/1a4.

Baagers nmoHAATMEM OINKMCAHHOW OKOJO TPEYrOJIbHUKA OKPYKHOCTHU, YMETh HAaxOJIUTh €€
ueHTp. Joka3piBaTh UM HUCIMOJIB30BATh (PAKThl O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTrOJbHHUKA
MIEPECEKAIOTCSI B OJHOW TOYKE, U O TOM, YTO CEpPEAMHHBIE NEPHEHAUKYJSPbl K CTOPOHAM
TPEYrOJIbHUKA [IEPECEKAOTCS B OJTHON TOUKE.

Baagerr moHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IIOJb30BaThCsl TEOPEMOH O
MEPIECHANKYJISIPHOCTH KacaTeJIbHOW U paauyca, IPOBEAEHHOIO K TOUKE KacaHus. JJoKa3bIBaTh
PaBEHCTBO OTPE3KOB KAacaTENbHBIX K OKPYXHOCTH, MPOBEAEHHBIX U3 OJHOM TOUYKH, U
MIPUMEHSATH 3TO B PEIIEHUN F€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh W NPHMEHATH IPOCTEHIINE T'€OMETPUYECKUE HEPABEHCTBA, MOHUMATh HX
MPaKTUYECKUI CMBICII.

IIpoBoaAMTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

8 KJIACC

PacniozHaBaTh OCHOBHBIE BHUJbI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI, IIOJb30BaTbCS HX
CBOMCTBAMM IIpU PELICHUMM TIE€OMETPUYECKMX 3ajad. Pas3muyars NpU3HAKM M CBOMCTBA
napauienorpaMma, pom0a U IpsMOYTOJIbHUKA, JOKa3bIBaTh UX M YBEPEHHO NMPUMEHATh IpU
PEILIEHNN T€OMETPUYECKUX 3a/1ay.

Hcnonb3oBaTh CBOIICTBA TOYKM IE€PECEUEHMS] MEAMAH TPEYrojbHUKa (LEHTpa Macc) B
pelleHNH 3a1au.

Biaagers moHsiTMEM CpeAHEHN JIMHUM TPEYrOJIbHUKA W Tpaleluy, IPUMEHSATh UX CBOMCTBA
IpU pEIHIEHuU reoMeTpudeckux 3agad. Mcnomws3zoBare Teopemy Daneca U Teopemy O
PONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/1a4.
Pacno3naBaTh IEHTpabHO-CUMMETPUYHBIE (DUIYpHI M HCHONb30BATh MX CBOMCTBA MHpHU
peleHny 3a1ay.

BuiaseTs NOHATHAMM TIOJ00MS TPEYTOJILHUKOB, K03 duiimenTa nogodus, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYTOJILHUKOB. MIMeTh mpe/cTaBieHne o npeodpa3oBaHUM MOA00US U
0 nonoo6HbIX ¢urypax. I[lonap3oBaThCsl MpU3HAKAMU MOJIO0US TPEYroOJbHUKOB MPU PELIEHUN
reoMeTpuuecKkux 3aaad. Jloka3piBaTh W NPUMEHATH OTHOIIEHUS MPONOPLUOHATIBLHOCTU B
IPSIMOYTOJIBHBIX TpeyrojbHUKax. [I[puMeHsTh Mogo01e B NpakTUYECKUX 3aa4ax.

BbiBoaMTHL W HCNOJB30BATh INpocTeiliine ¢GopMynbl Uisl IUJIOMAAM TPEYroiIbHUKA,
napauienorpaMma, pom0a M Tpanenuu. Beraucnarh (pasiMyHbBIMM CIIOCOOaMH) IUIOLIA/Ib
TPEyrojbHUKAa M IUIOIIAAM MHOTOYTOJBHBIX (uryp (monm3ysch, TJe HE0O0XOAUMO,
KaJIbKYJIATOpPOM). 3HAaTh OTHOIIEHWE IUIOIaAel MoJoOHBIX (UIYp W TNPUMEHSATh HpU
pemeHnu 3a1ad. [IpuMeHATh ojlydeHHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

IMoan3oBaThes Teopemoit [Iudaropa s penieHus: reOMETPUYECKUX U MTPAKTUUYECKHUX 3a/1a4.
Ctpouth MaTeMaTUYECKyI0 MOJENIb B MPAKTUYECKUX 3a/JadaX, CAMOCTOSTEIbHO JeNlaTh
4epTEX U HaXOTUTh COOTBETCTBYIOIIHNE JITUHBI.
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Baagers NOHATHEM BIIMCAHHOTO U LIEHTPAJIBHOTO yIJia, yriia MEXAy KacaTelIbHOW U XOPI0H,
ONMCAHHOM M BIIMCAHHOW OKPY>KHOCTH TPEYTOJIbHUKA U YETBIPEXYTOJIbHUKA, IIPUMEHATh UX
CBOICTBa IIPU PELICHUHU 3a/1a4.

IIpuMeHATh NOJIY4YEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATHYECKHE MOJEIN JUIS
3a7a4 peajbHON XU3HU U IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C IPUMEHEHUEM
o100UsI U TPUTOHOMETPUH (TIOJIB3YSICh, I'/Ie HEOOXOIUMO, KAIBKYISITOPOM).

9 KJIACC

3HATh TPUTOHOMETPHYECKHE (YHKUIUU OCTPHIX YIJIOB, YMETb HAXOAWTh C HMX HMOMOIIBIO
pa3jMyYHbIE 3JEMEHTHl IPSMOYIOJIBHOIO TPEYroJbHUKA («pElIeHUE MPSAMOYTOJbHBIX
TPEyroJpHUKOB»). HaxonuTh (C MOMOIIBIO KaTbKYJIATOPA) JUIMHBL M YIJIBI JUISI HETAOIWYHBIX
3HAYEHHUH.

IMoan3oBaThest popmynamu MpUBENEHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUIS1 HAXOXKJEHUS! COOTHOLIEHUI MEX1y TPUTOHOMETPUYECKUMH BEIMYHMHAMM.

Jloka3pIBATh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX ISl HAXOXKICHUS
Pa3IUYHBIX 3JEMEHTOB TPEYTrOJIbHUKA («pPELICHUE TPEYroJbHUKOBY»), IPU pPEIIECHUU
reOMETPUYECKUX 3ajad. lIpHMMeHATh IMONy4eHHbIE 3HAHMS IPU PELICHHM IPAKTUYECKUX
3a/1a4.

IIpuMeHATs TPUTOHOMETPUIO B 3aJayax HA HAXOXKIACHHUE IUIOIIAJIW, BBIBOAUTH U BIAJIEThH
TPUTOHOMETPHUECKUMHU (HOpMYyIIaMHu JUTsl TUIOIIAIH TPEYrojibHUKa, MapajjienorpaMmma, pomoa,
Tpameuuu, BEIBOJUTH U MPUMEHATh (Gopmyny ['epoHa u dhopMyny Ajs IUIOMIAAN BBITYKIIOTO
YEeTBIPEXYTOJIbHUKA.

HNmeTs npeacTraBjieHHe 0 TOMOTETUH, IPUMEHSATh B IPAKTUYECKUX CUTYALUAX.
Hcnoab3oBarh TeopeMsl UeBbl 1 MeHenas npu penieHuu 3a1ad.

Hcnonb3oBaTh TEOpeMbl O BIMCAHHBIX YIVIAX, YIVIaX MEXAY XOpJamH (CEeKyLIUMH) U yIie
MEXKJly KacareJbHOM M XOpAOW MpHU PEUICHWH TIEeOMETPUYECKUX 3anad. Jloka3piBarh H
IIPUMEHSATH TEOPEMBI O IPOU3BEAECHUN OTPE3KOB XOPJ, O MPOU3BEIECHUH OTPE3KOB CEKYIIHX, O
KBaJpare KacaTeJIbHOM.

BuaaseTs MoHATHEM KOOPAMHAT Ha MJIOCKOCTH, pabOTaTh C ypaBHEHHEM MPSIMON Ha IJIOCKOCTH.
Brnagers mnoHATHAMH  yryoBOoro Kod(g¢uuuMeHTa M CBOOOJHOTO WiIeHa, MOHMMAaTh HX
TEOMETPUUYECKUI CMBICI U CBSI3b YIJIOBOIO KO3((HIMEHTa C BO3pacTaHWEM M YObIBaHHEM
JUHEWHON (QYHKIMH. VYMeThb pemarb METOJOM KOOpAMHAT —3a/laud, CBSI3aHHBIE C
MApAUIEIIBHOCTBIO U MEPIEHANKYIISIPHOCTBIO MPSMBIX, MEPECEYCHUEM MPSMBIX, HAXOKACHUEM
TOYEK MEPECECUCHHUS.

BbiBoguTh ¥ BIANETH YPABHEHUEM OKPYKHOCTH. lCHOnb30BaTe METOJ KOOPAWMHAT IS
HaXO0X/IEHUsI [IepeceyeHnii OKpYKHOCTeH U psMbIX. Biagers opmynaMu paccTOSHUS OT TOUKU
JI0 TIPSIMOM, TIIOIIAIU HapajiesiorpaMMa B KOOpAWHATaX, UMETh MOHATHE 00 OPHEHTHPOBAHHOM
wiomaay. Ilonb30BaTbecs METOLOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSATH €r0 IPU PELICHUU
FEOMETPUYECKUX U IpaKTHYECKUX 3anad. [IpuMeHsATr MeTox KOOpAWHAT B IPAKTHUKO-
OpPUEHTHUPOBAHHBIX FTEOMETPUYECKUX 3a1a4ax.

Baagerb MoHATHEM BEKTOPA. YMETh CKIIAJbIBaTh U BBIYUTATh BEKTOPHI, YMHOKATh HAa YHCIIO,
BIIAJETh MpaBHJIAMU TPEYTrOJIbHUKA U IapajuiesorpamMma. Brnanerp npakTHUYECKHUMH
WHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IOJIB30BAaThCA KOOpPJIMHATAMHM BEKTOpa. Bnaners
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YHCIIO B KOOPIUHATAX.
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HNmers mpencraBieHue o 0Oazuce (Ha TUIOCKOCTH). PackmanpiBaTh BEKTOPHI IO Oaswucy.
PackianpiBaTh BEKTOpPHl CHJI € IIOMOILIBIO TMPOEHUPOBAHUS U TPUTOHOMETPUUECKUX
cooTHoIIeHUH. [IpuMeHATh MoTyYeHHbIE 3HaHUS B IPOCTEHIINX (PU3NIECKUX 3a/1a4ax.
Baagers NOHATHEM CKaJspHOIO IPOM3BENEHUS BEKTOPOB, IIOHMMATh €r0 T'€OMETPUUYECKUI
CMBIC]I M YBEPEHHO I0Jb30BaThCSl €r0 BBIPAXKEHHEM B JIEKAPTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €r0 CBS3b ¢ IpoerupoBanueM. [IpumeHsTh
CKAJIIPHOE TPOM3BEICHHE BEKTOPOB I HAXOXKIAEHUS JJIMH M yriaoB. Pemarts
F€OMETPUUYECKHE 33J]a4 C MOMOIIBI CKAISIPHOIO Mpou3BeneHus. Mcnonp30BaTh cKajsspHOE
IIPOU3BE/IEHNE BEKTOPOB B alireOpandeckux U GU3NYecKux 3a1aqyax.

Baagers NOHATHAMU IPABWIBHOTO MHOIOYTOJIBHMKA, [UIMHBI OKPYXKHOCTH, JIMHBI AYTU
OKPY’KHOCTU Y PaJIMAHHOW MEPHI yria, BBIYUCIATh IUIONAAb Kpyra u ero yacreil. [lonumars
cMbIc yKciaa w. [[puMeHsATh 1olydeHHbIE YMEHUS [IPU PEIIEHUH IIPAKTUUECKUX 3a]a4. 3HaTh
UCTOPUYECKHE CBEICHUS 00 M3MEPEHHUHU JITUHBI OKPYKHOCTH U TUIOIIAAN KPyTa.

Hmets npescraBieHne o Ipeodpa3oBaHUU MIOCKOCTH, O IBMKEHHIX. HaxoauTs ocH, LeHTpbI
cumMMmeTpud  (uryp, UEHTpbl  MOBOPOTa, HAXOAUTH  KOMIIO3UIUU  IPOCTEHIINX
npeoOpazoBanuil. [[puMeHsATh ABM>KEHUS TUIOCKOCTH MPU PELICHUH T€OMETPHUUECKHX 3a7au.
IIpuMeHATH MOJy4YEHHbIE 3HAHMS HA IPAKTUKE — CTPOUTHh MATEMaTHYECKUE MOJAENU IS
3a/a4 peajbHOM XU3HU U IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUS C IPUMEHEHUEM
000U ¥ TPUTOHOMETPUIECKUX (PYHKIUH (TIOTIB3YACh, Te HEOOXO0AUMO, KaTbKYISITOPOM).
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TemaTu4eckoe NIaHNpPOBaHUe y4eOHOr0 Kypca (1o roxaM o0y4eHust)

7 KJIACC (70 YACOB)

Haspanue pa3zjaena (Tembl) Kypca KoanyecTBJaekTpoHHble  (uu(poBbIe)  00pa3oBaTebHbIE
0 4acoB  pecypchl

Hauana TEOMETPHH. IIpocreiimue 15 I'eomerpusa - 7 xnacc - Pocculickas 3Ja€KTpOHHAas

reoOMeTpHUecKie (UTYpPHl W MX CBOWCTBA. wKona (resh.edu.ru)

VI3MepeHHe TeoMeTPHUECKUX BeTHUMH [eomerpus: ypok#, TecTsl, 3aanus. (yaklass.ru)

TpeyroabHUKU 15 I'eomerpusa - 7 xnacc - Pocculickas 3JI€KTpOHHAas
mikona (resh.edu.ru)

['eomerpus: ypokH, TecThl, 3a1anusl. (yaklass.ru)

IapannensHOCTS. CymmMma YIJIOB 12 I'eomerpus - 7 xnacc - Pocculickas 3JIeKTpOHHAas

MHOTOYTO/bHHKA mkouia (resh.edu.ru)
leomerpus: ypokw, TecThl, 3aanus. (yaklass.ru)

[IpsiMOyTOIBHEIE TPEYTOTBHUKI 5 Teomerpus - 7 knacc - Poccuiickas 3iieKTpoHHAs
mikona (resh.edu.ru)

['eomerpus: ypokH, TecTsl, 3a1anusl. (yaklass.ru)

I'eomeTrpuueckre HEpaBeHCTBA 4 I'eomerpusa - 7 xnacc - Pocculickas 31eKTpOHHAas
mikoia (resh.edu.ru)

[CeoMeTpHs: YPOKH, TeCThI, 3aanusl. (yaklass.ru)

OxpyxHocTh. ['eomerpmueckme wecta | 14 I'eomerpusa - 7 xnacc - Pocculickas 31eKTpOHHAas

TOUEK. mkouia (resh.edu.ru)

[IOCTPOGHHS C TOMOWBIO IHMPKYIs H leomerpus: ypokw, TecThl, 3agaHus. (yaklass.ru

JINHEUKHU

[oBTOpenue, 0600ImIeHNE 3HAHUI 5 I'eomerpus - 7 knacc - Poccuiickas »JIeKTpOHHas
tikouia (resh.edu.ru)

Ceomerpus: ypoKH, TeCThl, 3aanusl. (yaklass.ru)

8 K1ACC (70 YACOB)

Ha3sBanue pa3sjiena (Tembl) Kypca KosmmyecTBuiekTponnble  (uudpoBbie)  oOpa3oBaTeibHbIE
0 4aCOB  |pecypchbl

YeThIpEXyToIbHUKH 14 CeomMeTpus: YpOKH, TeCTbl, 3ajianusl. (yaklass.ru)
Teomerpus - 8 kmacc - Poccuiickas 31aeKTpOHHas
mikosa (resh.edu.ru)

TTonoGue 12 [eomerpus: ypoku, TecThl, 3amanus. (yaklass.ru
leomerpust - 8 kimacc - Poccuiickas 3JieKTpOHHas
mkosia (resh.edu.ru)

ITnomans 12 Teomerpus: ypokH, TecThl, 3amanus. (yaklass.ru
leomerpust - 8 kimacc - Poccuiickas 3JieKTpOHHas
mikoJa (resh.edu.ru)

Teopema [Mudaropa u Havanma | 14 CeomMeTpus: YpOKH, TecTbl, 3ajianusl. (yaklass.ru)

TPUTOHOMETPUHU Il'eomerpus - 8 kmacc - Poccuiickas yeKTpOHHAs
mikoJa (resh.edu.ru)

VYTIaBl ¥ 4eTBIpEXYTONBFHUKY, CBS3aHHBIE ¢ | 12 leomerpus: ypokwH, TecThl, 3aaHus. (yaklass.ru

OKpY>KHOCTBIO leomerpus - 8 knacc - Poccuiickas 3JeKTpoHHas
mikosa (resh.edu.ru)

[oBTOpeHnue, 0600IIeHNE 3HAHUI 5 [eomerpus: ypokH, TecThl, 3aanus. (yaklass.ru
leomerpus - 8 knacc - Poccuiickas 3JeKTpoHHas
mkoua (resh.edu.ru)
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9 KJIACC (68 YACOB)

Ha3zBanue pa3gena (TeMbl) Kypca

KoanuecTB

DaekTpoHHble  (HudpoBbIe)  00pa3oBaTe/bHbIE

0 4acOB  pecypchl
Pemenne TpeyroibHMKOB 14 leomerpus - 9 knacc - Poccuiickas 3aeKTpoHHas

mikona (resh.edu.ru)

leomerpus: ypoKH, TecThl, 3aanus. (yaklass.ru)
Iloxo6ue TpeyroJ-HUKOB 7 I'eomerpusa - 9 kmacc - Poccuiickas »JIeKTpOHHAs

mkona (resh.edu.ru)

leomerpus: ypokw, TecThl, 3aanus. (yaklass.ru)
Metoa koopauHaT 7 Teomerpus - 9 knacc - Poccuiickasi 3yieKTpoHHAs

mikona (resh.edu.ru)

[eomerpus: ypok#, TecTsl, 3aanus. (yaklass.ru)
BexTopsl 14 I'eometpusa - 9 kmacc - Poccmiickas 3IIeKTpOHHAS

mikona (resh.edu.ru)

leomerpus: ypokw, TecThl, 3aanus. (yaklass.ru)
JJIMHa OKPY/KHOCTH U IUVIOIIAJAb KPyra 11 I'eomerpusa - 9 kmacc - Poccuiickas »JIeKTpOHHAs

mkosia (resh.edu.ru)

[eomerpus: ypoKH, TecThl, 3aanusl. (yaklass.ru)
JBHKEeHUS MIIOCKOCTH 5 leomerpus - 9 xmacc - Poccuiickas 31aeKTpoHHas

mikoia (resh.edu.ru)

[eomerpus: ypoKH, TeCThl, 3aanusl. (yaklass.ru)
ITosTOpEHNHE, obo6menne, | 10 I'eomerpusa - 9 kmacc - Poccnmiickas 35eKTpOHHAS

cucTeMaTH3alus 3HAHUI

mikona (resh.edu.ru)

I'eoMerpus: ypOKH, TecThl, 3anauus. (yaklass.ru)
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IIpumepHas padouas nporpamma y4eOHOro Kypca «BeposiTHOCTH
U CTATUCTHKA» HA YIJIY0JEHHOM YpOoBHE. 7—9 KJj1acchl

Ienn u3ydenusi yaeGHOro Kypca

B coBpemenHoM mH(poBOM MHpE BEpPOATHOCTh U CTAaTHCTUKA IMPHOOPETAIOT BCE
OO0JBIIYI0 3HAUUMOCTh KaK C TOYKH 3pEHMs MPAKTUUYECKUX HPUIOKEHUH, TaK U MX POJH B
0o0pa30BaHUM, HEOOXOIMMOM KaXJIOMy u4esloBeKy. Bospactaer umcino mnpodeccuii, npu
OBJIJICHUU KOTOPBIMH TpeOyeTcs Xxopolias 6a3oBas IOATOTOBKA B 00JIACTH BEPOSITHOCTU U
CTaTUCTHKH, TaKas MOJArOTOBKA Ba)KHA AJIS NPOJODKEHUS OOpa3oBaHUS U Ul YCHEIIHOH
npodeCCHOHATBLHON Kapbephbl.

Kaxxaplii uenoBeK IMOCTOSHHO NMPUHUMAET PELICHUS Ha OCHOBE HMMEIOIIUXCS Y HEro
naHHbIX. s 000CHOBAaHHOTO TPUHSATHS PEUICHHS B YCIOBHAX HEAOCTaTKa MIIM HM30BITKa
uH(pOpMallMd HEOOXOAWMMO B TOM YHCIE XOpPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTHUYECKOE MbllUIeHHE. FIMEHHO MO3TOMY BO3HMKJIA HEOOXOIUMOCTh (POPMHUPOBATH Y
oOyyaromuxcst  (QyHKIMOHAJIBHYIO TI'PaMOTHOCTb, BKJIIOYAIOIIYI0 B cebs  yMeHue
BOCIIPMHUMATh U KPUTHUYECKU aHAJIM3UPOBATh MHPOPMALIKIO, IPEICTABICHHYIO B PA3JIMYHbIX
dopmax, MOHMMATb BEPOSATHOCTHBIM XapakTep MHOTMX peajbHbIX HPOLECCOB U
3aBUCUMOCTEH, IPOU3BOIUTH IPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO C OCHOBHBIMH NPHHIUIIAME cOOpa, aHAIHM3a U MPEACTABICHUS TaHHBIX U3
pa3nuuHbBIX cdep JKU3HM OOIIeCTBA W TOCylapcTBa TMPHOOIIAET OOydYarommMxcs K
OOLIECTBEHHBIM HMHTEpecaM. M3ydeHne OCHOB KOMOMHATOPUKM pa3BUBAE€T HAaBBIKU
opraHuzanuu nepedbopa u nojcuéra yucia BapuaHTOB, B TOM YHCJIE B IPUKJIAJHBIX 3a]adax.
3HaKOMCTBO C OCHOBaMH TeOpHHM TIpadoB co3qaéT MareMaThdecKuil (QyHAaMeHT i
(dbopMHpOBaHUS KOMIIETCHIUN B 00JaCTU MHPOPMATUKU M LU(PPOBBIX TexHosnorui. [Tomumo
3TOrO, IPU U3YYEHUH CTaTUCTUKU U BEPOSTHOCTU OOOTaIlalOTCs NPEACTABICHHS YUALIUXCS O
COBPEMEHHOM KapTHHE MHUpa U METOJlaX €ro UccieqoBaHus, GopMupyercs NOHUMaHUE POJIn
CTaTHUCTUKHM KAaK MCTOYHUKA COLUAIbHO 3HAUMMON HMH(OpPMALMK M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTtBeTcTBMM C JaHHBIMU LEISIMH B CTPYKType MporpaMMbl y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTUKA» OCHOBHOM IIKOJBl Ha YIIIyOJEHHOM YpPOBHE BBIJIECIEHBI
CIENyIOIINE  CcoJep)KarelabHO-MeToaudyeckue JmHuu:  «lIpexcraBneHue  NaHHBIX U
onucaTeNbHasl CTaTUCTUKa»; «BeposTHOCTBY; «DNeMeHTbl KOMOMHATOpUKNY; «BBeneHue B
TeopHio rpadoBy, «MHOxecTBay, «Jlorukay.

Conepxxanune nuHuu «lIpeacraBieHne JaHHBIX M ONMMCATENbHAsl CTATUCTHKA» CIYKUT
OCHOBOI1 17151 (GOPMUPOBAHUS HaBBIKOB pa0OTHI C MH(POPMALIMEH: OT UTEHUSI U UHTEPIPETALUU
uHopMmaluu, TpeACTaBICHHOW B TalnuIax, Ha auarpamMmax W Tpadukax 10 coopa,
NpPEJCTaBICHUs] U aHaiu3a JaHHBIX C MCIOJIb30BAaHHUEM CTATUCTHYECKUX XapaKTEPUCTUK
cpenlHUX W pacceuBaHus. Paboras ¢ JaHHBIMHM, OOyYarolUecsi ydaTcs CUUTBHIBaThb U
UHTEPIPETHPOBATh JaHHbIC, BBIIBUTATh, ApPrYMEHTHPOBATh M KPUTUKOBATH IPOCTEHIINE
TUIOTE3bl, PAa3MBIIUIATE HaJl (PaKTOpaMH, BBI3BIBAIOIIUMH H3MEHUYMBOCTb, U OLIEHUBATh HX
BJIIMSIHAE Ha pacCMaTpUBAeMbIe BETMUMHBI U IPOLIECCHI.

WHTYyUTUBHOE TMpEACTaBICHUE O  CIy4allHOW  M3MEHYMBOCTH, MHCCIEI0BAaHUE
3aKOHOMEPHOCTEN U TEHICHIMI CTAHOBUTCS MOTHBHUPYIOIEH OCHOBOM ISl U3yYEHUS] TEOPUU
BeposATHOCTEN. bonbiioe 3HaueHne 3/1eCh UMEIOT MPAKTUYECKUE 3aJJaHusl, B YACTHOCTH OIIBITHI
C KJIaCCUYECKUMHU BEPOSATHOCTHBIMU MOJEIISIMH.
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[TonsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MPpaBaoNoa00us ciydaiiHoro coowrtus. [1pu
HU3YUCHUH KYypcCa 06yqa10mH6051 3HAKOMSTCA C HpOCTefILHI/IMH METOAAaMH BBIYUCIICHUSA
BepOHTHOCTCﬁ B CJIy‘-IElfIHBIX SKCIICPpUMCHTAX C€ PABHOBO3MOXHBIMU 3JICMCHTAPHBIMU
HCXO0JaMH, BEPOATHOCTHBIMU 3aKOHAMHU, ITO3BOJIAIOIMMU CTABUTH U PCIIATH 60.]166 CJIOKHBIC
3aJa4i. B KypC BXOIAT HAYAJIbHBIC MIPEACTABIICHUA O CJIy‘-Iaf/'IHBIX BCIIMYNHAX U UX YUCIIOBBIX
XapaKTePUCTHKAX.

Takxe B pamMKax OJTOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOyYaromuxcs C
MHO’KECTBAMU M OCHOBHBIMH ONEpalUsMU HaJl MHOXXECTBAMH, PACCMATPHUBAIOTCS MpPUMEPHI
NpUMEHEHUS TpadoB U DBIEMEHTOB TEOPUU MHOXKECTB [JIsl pEUIeHHs] 3a/Jay, a TaKKe
HCIIOJIb30BAHUA B APYTUX MAaTCMATUYCCKUX KypCaxX U y‘IGGHBIX npeamMeTax.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe
CormacHo basucHomy yueOHOMY IiaHy B 7—9 Kjaccax u3ydaercs Y4eOHBIA Kypc

«BeposITHOCTh U CTaTUCTUKA», B KOTOPBIM BXOIAT pasnensl: «lIpencraBneHue NaHHBIX U
omnucareiabHas CTaTHCTUKa», «BeposTHOCTh», «DieMeHThl KOMOWHATOpUKHN», «BBeneHue B
Teoputo rpadoBy, «MHOKecTBay U «Jlorukay.

B yuyeOHOoM 1utaHe Ha wu3ydeHue «BeposTHOocTh M cratucTHKay B 7, 8, 9 Kiaccax Ha
yrIIyONnE€HHOM ypoBHE OTBOAUTCA | yueOHbIH yac B Heenro, 35 4acoB B ToJ1 B 7 M B § KJlaccax,
34 gacoB B rox B 9 kitaccax.
Conep:xanue yueOHOro kKypca (mo rogamM o0y4yeHnus)
7 KJIACC

[IpencraBienue NaHHBIX B BUAE TaONHI, AuarpamMM. 3alojHEHHE TaONWll, YTCHHE U

MOCTPOCHHUE CTOJIOMKOBBIX (CTOJMOYATBIX) M KPYroBBIX JAuarpamMMm. UteHue rpadukoB
peanbHbIX IporeccoB. M3Bieuenne uHGopManuu U3 auarpaMm M TabiuL, UCHOIb30BAHUE U
UHTEpIpEeTays JaHHBIX.

OnwucarenpHasi CTaTHCTUKA: cpeHee apudmMerndeckoe, Meauana, pa3max, HauOoJbIee
¥ HauMEHbIee 3HAYEHUS, KBAPTHJIM, CpPEJHEE TapMOHHUYECKOE, CpeIHEee TapMOHHYECKOE
YHCIIOBBIX JaHHBIX.

IIpumepsl ciydallHOM W3MEHYMBOCTH IIPH H3MEPEHMSIX, B MAacCOBOM ITPOM3BOJICTBE;
TEHJEHIIMM U clydallHble Kose0aHMs; TpYNIHUPOBKA JAHHBIX, MpPEJCTaBICHHUE CIIydailHOU
U3MEHYMBOCTHU C MOMOIIBIO JUarpaMM; 4acTOThl 3HAaUEHUH; CTaTUCTUYECKask yCTOWYMBOCTb.

I'pad, BepmmHua, pebpo. CremeHp BepmMHBL. Yuciao pédbep M cymMMapHas CTENEHb
BepunH. [loHstne o cBs3HbIX rpadax. Ilyru B rpadax. Llenn m muxnel. O6xox rpada
(otinepoB nyTh). [loHsTHE 00 OpHeHTHpOBaHHOM Ipade. Pemienue 3agau ¢ moMoIbio rpagos.

YTBepkIeHUS U BbICKa3biBaHUA. OTpUIIaHUE YTBEP)KACHUS, YCIOBHBIE YTBEpPKICHUS,
oOpaTHBIC U PABHOCHIIBHBIE YTBEPKACHHUS; HEOOXOAUMBIC U JOCTATOYHBIC YCIOBHS, CBOMCTBA
U ipu3HaKu. [IpOTHBOIIONOKHBIE YTBEPKICHUS, TOKA3aTEeIbCTBA OT IPOTHBHOTO.

Crny4aliHbplif SKCIIEpUMEHT (OMBIT) U CilydaifHoe coObITHe. BeposTHOCTh M yacToTa
ciyyaitHoro coObITHs. Posib MaJlOBEpOSITHBIX M TNPAKTHMYECKU JOCTOBEPHBIX COOBITHH B
HpUpPOJIe U B OOILECTBE.

8 KJIACC

MHOXECTBO U IOJAMHOXKECTBO. HpI/IMepBI MHOXXCECTB B OKpPYXKaroUICM MHUPC.
HCpCCC‘IeHI/IC )51 06’BCJII/IH6HI/IC MHOXCECTB. I[I/Ial“paMMBI 3I>'IJ'ICpa. YucaoBele MHOXKECTBA.
HpI/IMepLI MHOXCCTB U3 KypCOB aHFerBI 1 rCOMCTpPHUH. Hepe‘-II/ICJICHI/IC 9JICMCHTOB MHOKECTB
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C TOMOINBIO OPraHMW30BAaHHOTO IMepedopa W mpaBuiia yMHOXeHHs. DopMylia BKIIOUYCHUS -
UCKJIIOYECHMSL.

DOneMeHTapHbIe  COOBITHS. BeposaTHOCTH  ciay4dailHBIX  coObITHI. ONBITEI ¢
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITHAMU. CITydaiiHbIi BBIOOD.

N3mepeHue paccenBaHusl YUCIOBOr0 MaccuBa. Jlucrepcus U CTaHAapTHOE OTKIOHEHUE
yucioBoro Habopa. CBoiicTBa AHMCIEPCUH U CTAHAAPTHOTO OTKIOHEHMs. Jluarpammbl
paccenBaHMsl IByX Ha0Jt0/1aeMbIX BelHUnH. JInHeliHas CBSA3b HA AMAarpaMMe PacCeUBaHMUS.

Hepeo. JlepeBo cnydaiiHOro skcrepuMeHTa. CBOWCTBa JI€pEBBEB: €IMHCTBEHHOCTH
MyTH, CBA3b MEXJy YUCIOM BepUIMH U unciaoM péodep. [lonstue o miockux rpadax. Pemenue
3a/1a4 € IOMOUIBIO JEPEBHEB.

Jlormueckue coro3bl «M» n «MJIM». CBA3p Mexay JIOTMUECKHMU COHO3aMU U
orepanusMu HaJ MHOXKeCTBaMH. Vcrionb30BaHNe JOTHUECKUX COI030B B aire0pe.

Crnyyaiinple COOBITHSI KaK MHOXECTBA 3JIEMEHTapHBIX COOBITHHA. [IpOTHBOIONIOKHBIE
coObITust. Onepauuu Hajg coobITUIMU. DOpMyIIa CIOKEHHS BEPOSTHOCTEH.

[IpaBuno yMHOMXEHHsSI BEpOSTHOCTEH. YcClOBHas BeposATHOCTh. IlpencraBienue
CIIy4aifHOTO KCIIEpUMEHTA B Bue AepeBa. HezaBucumbie cOOBITHS.

9 KJIACC

Kombunaroproe npasuiio ymHOxeHus1. [lepectaHoBku u hakropuan. Yucio coueTanuii
u tpeyronbHUk Ilackana. CpolictBa uncen coueranuil. bunom HetoTona. Pemenue 3agau c
UCIIOJIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposaTHOCTb. CitydaiiHblil BEIOOP TOUKH U3 (PUTYpHI HA TIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPY>KHOCTH.

Ucnpitanusa. Ycnex u Heynada. Cepusti ucnblTaHuil 70 nepBoro ycmnexa. Cepus
ucnelTanuii bepnymiu. BepostHocT coObiTuii B cepun ucnbiTanuii bepuymau. CinydaiHbii
BbIOOD 13 KOHEYHOTO MHOKECTBA.

CnyuaiiHas BeIMYMHAa W pachpeneneHue BeposiTHocTed. Ilpumepsl  ciayyailHbIX
BEJIMYMH. BaxkHble pacrpenesieHuss — YHCIO MOINBITOK B CEPUM MCIBITAHWM O MEPBOTO
ycrexa ¥ 4MCiIo YCIIEXOB B CepUU MCIbITaHUM bepHymm (reomerpuieckoe 1 OMHOMHUAIBHOE
pacmpezeneHus).

MareMaTtuyeckoe  OXKHMJaHUE  CIIy4allHOM  Benu4yuHbl.  DU3NYECKUH  CMBICI
MaTeMaTU4ecKoro oxxuganusa. IIpuMmepsl HCIONB30BaHHMSA MATEMATUYECKOTO OKHUIAHMS.
Jucnepcus u craHIapTHOE OTKJIOHEHUE ciydyaiiHOM BennuuHbl. CBOMCTBA MaTEMaTHUECKOTO
OXKMJIAHMS M JUCHEpPCHHM. Maremarudeckoe OXKHJAHUE W JUCIEPCUsl H3YYEHHBIX
pacnpeneneHui.

HepaBenctBo UYeOnimieBa. 3akoH OonplIux uucesl. MareMmaruuyeckue OCHOBAHUS
U3MepeHus: BeposiTHOCTed. Poib M 3HaueHHe 3akoHa OOJBIIMX YHCEN B HayKe, B MPUPOJE U
00111eCTBE, B TOM YHCJIE B COLIMOJIOTHYECKUX 00CIEJOBAHUSIX U B U3MEPEHUSX.

Iananupyembie npeaMerHbie pe3yJabTaThl 0CBOCHMSA
IIpumepHoii paGoueii mporpaMmmsl (110 roxamM 00y4eHHs )

IIpenMeTHBIE pe3yabTaThl OCBOEHMsI Kypca «BeposSTHOCTP M CTaTHCTHKa» Ha
yrIyOnE€HHOM YpoBHE B 7—9 Kilaccax XapaKTepU3YIOTCs CIeTyIOIUMH YMEHUSIMU.
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7 KJIACC

YurtaTh WHPOPMALMIO, MPEICTABICHHYIO B TaONWIAX, HA JUarpaMMax; IpeICTaBISThH
JaHHBIC B BHJIE TA0JIUII, CTPOUTH CTOJOMKOBBIE (CTOIOYATHIC) U KPYTrOBBIC TUArPAMMBI T10
MacCUBaM 3HAYECHUM.

OnuceiBaTh ¥ WHTEPIPETHPOBATH pPEAIbHBIC YHCIOBBIC JIaHHBIC, MPEICTABICHHBIC B
Tab/IMIax, Ha AUarpaMMax, rpaukax.

Wcnonp30BaTe JUIsi ONMUCAHHMS JAHHBIX CTAaTHCTHYECKUE XapaKTEPUCTHKH: CpeIHEe
apudMeTHuecKoe, MeIMaHa, HauOOJIbIlIee U HAMMEHBIIIEe 3HAYCHUS, pa3Max, KBapTHIIH.
HmeTh mpejcTaBieHUE O JIOTUYECKUX YTBEPXKICHHUSX U BBICKA3bIBAHUSX, YMETh CTPOUTH
OTpHIIaHUs, GOPMYJIMPOBATH YCIOBHBIC YTBEP)KICHHS TPU PEUICHUU 33]a4, B TOM YHCIIC
U3 IPYruX y4eOHBIX KypCOB, UMETh MPEJICTABICHUE O TEOPEMAax-CBOMCTBAX W TEOpPEMaXx-
NpPU3HAKAX, O HEOOXOAWMBIX M JOCTATOYHBIX YCIOBHSIX, O METOJE JIOKa3aTeIbCTBA OT
MPOTUBHOTO.

Hmerp mpenctaBieHWe O CIy4ailHOM W3MEHYMBOCTH Ha TpUMEpax pe3ylbTaToB
U3MEPEHUH, TeH, (U3UYECKUX BEIMYMH, AaHTPOIOMETPUYECKHX JIAHHBIX; HUMETh
IIPEICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Wcnonb30BaTe Ui ONKMCAaHUS JaHHBIX YacTOThl 3HAYEHWH, TPYINIHUPOBATH JAHHBIC,
CTPOMTH TUCTOIPAMMBbI TPYIIITUPOBAHHBIX JAHHBIX.

Hcnonp3oBate rpadsl i pelieHus 3a/1ad, UMETh MPEACTABICHUE O TEPMUHAX TEOPHH
rpadoB: BepuuHa, pedpo, Lenb, MUKI, MyTh B Tpade, UMeTh MpeAcTaBieHue 06 00xoe
rpada u 00 OpUEHTHPOBAHHBIX rpadax.

8 KJIACC

OnepupoBaTb NOHATHSIMHM MHOYKECTBA, ITOJAMHOXKECTBA; BBINOJHATh ONEpAalUU HaJ
MHOXECTBaMH: OOBEAMHEHUE, TEepeceueHre; MEPEeYHCIsITh JIIEMEHTHI MHOMECTB C
MCII0JIb30BaHUEM OPIaHW30BAHHOTO epedopa U KOMOMHATOPHOIO IIPABHUIIA YMHOKEHHUS.
HaxonuTh BepOATHOCTH CIy4alHBIX COOBITHH B CIly4yailHBIX OIBITAaX, 3Hask BEPOSITHOCTU
AIIEMEHTApHBIX COOBITUI, B TOM YHCIIE€ B OIBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU
COOBITUSIMH, UMETh TIOHATHUE O CIIy4aifHOM BbIOOpE.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CPEIHUX 3HAYEHUH W Mep pacceuBaHMs (Iucmepcus u
CTaH/JAapTHOE OTKJIIOHEHHE). YMETb CTPOUTh M HHTEPIPETHUPOBATH JUArpPaMMBI
paccerBaHusl, UMETh MIPEJICTABICHNUE O CBSI3U MEX/1y HAOII0aeMbIMU BEIMUMHAMM.

HmeTs npescTaBieHe O AepeBe, O BEpUIMHAX U pEOpax JepeBa, UCIOIb30BaHUN JIEPEBHEB
IIPU pEIICHNUH 3a/1a4 B TEOPUU BEPOATHOCTEN, B IPYIUX YyUeOHBIX MaTEMaTUYECKUX Kypcax
U 3aJ1a4 U3 JPYTUX y4eOHBIX NMPEIMETOB.

OnepupoBaTh HMOHATHEM COOBITHS KaK MHOXECTBA 3JE€MEHTapHBIX COOBITUH CIIydaifHOro
OMbITA, BBIMOJHATH ONEpalMM HaJl COOBITUSMH, HCIOJb30BaTh IPHU pEIICHUH 3a]1ad
JIarpamMmbl Diijiepa, YUCI0BYIO MPSAMYI0, IPUMEHATh POPMYITY CIOKEHHUS BEPOSTHOCTEH.
Ilonb30BaTbCcsd MPAaBHWIOM YMHOXEHHUS BEpPOSTHOCTEH, MCIOJIB30BaTh JEPEBO  JIA
IIPEJCTaBICHNs CIIy4allHOrO OIbITa NpH pelmeHur 3azad. OnepupoBaTh MOHITHEM
HE3aBUCUMOCTH COOBITHIA.
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9 KJIACC

[Tonp3oBaTbcss KOMOMHATOPHBIM IPABUJIOM YMHOKEHHS, HAXOJUTh YUCIIO MEPECTaHOBOK,
YUCJIO COYETAHMM, IO0JIB30BAThCS TPEYroJbHUKOM Ilackand mpu pemeHun 3agad, B TOM
YHCIIe HA BBIYHUCIICHUE BEPOSITHOCTEH COOBITHH.

Mcnonb30BaTh NOHATHE F€OMETPUYECKON BEPOATHOCTH, HAXOJUTh BEPOSATHOCTH COOBITHI
B OIIBITAX, CBSI3aHHBIX CO CIy4YalHBIM BBIOOPOM TOYEK W3 IUIOCKOW (HUTypHI, OTpe3Ka,
JUTMHBI OKPY’KHOCTH.

HaxonuThk BepoATHOCTH COOBITUH B OIBITAX, CBA3AHHBIX C MCIBITAHUSMH JIO JOCTHXKEHMS
IIEPBOTO yCIIEXa, B CEPUAX UCHBbITaHUNA bepHyruin.

VmeTp npencTaBieHUe O CIy4alHbIX BEJIMYMHAX W ONO3HABaTh CIy4aliHble BEJINYHMHBI B
ABJICHUSAX OKPYKAIOILEr0 MHUpa, OTIEPUPOBATh MOHATHEM «PACIIPEAEICHUE BEPOATHOCTEW.
YMETh CTPOUTH paCIpElENiCHHs] BEPOATHOCTEM 3HAYEHUM CIyYallHbIX BEJIWYUH B
WU3Y4YEHHBIX OIIBITAX.

Haxogute MaTemMaTHyeckoe OXHIAHUE W JUCHEPCHUI0 CIIy4alHOH BEJIMYMHBI 110
pacnpeesIeHUI0, IPUMEHATh YUCIIOBBIE XapaKTEPUCTUKU U3YYEHHBIX paclpencieHuil Ipu
peneHuu 3aaay.

MMmeTh nmpencTaBiIcHue O 3aKOHE CIy4YalHBIX YMCEIl KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
cilyyaifHOM U3MEHUMBOCTH, IOHUMATh MaTeMaTHYeCKoe 0O0CHOBaHUE OJIM30CTH YacTOThI U
BEPOSITHOCTH COOBITH. VIMETh MpescTaBIeHHE O POJIU 3aKOHA OOJBIINX YUCET B TPUPOJIEC

1 OOIIEeCTBE.

TemaTnuyeckoe NJIAHMPOBaHHUE Y4eOHOr0 Kypca (1o roxaM o0y4eHus)

7 KJIACC (35 4YACOB)

Haszpanue pasgeaa (temsbl) | KonnuyecrBo | DiaexkTpoHHble (HudpoBbie) 00pa3oBaTe/bHble pecypchl

Kypca JyacoB

[IpencraBnenue naHHBIX 4 VYpok 48. cOop ¥ IPyIIUPOBKA CTATUCTUYECKHUX AAHHLIX - Anreopa
- 8 xacc - Poccwmiickast aaekTpoHHas mkoJja (resh.edu.ru)

OnucartenbHast CTAaTUCTHKA 8 VYpok 49. HATJISJTHO® MpEeJICTaBICHIE CTaTHUCTUYSCKOM
uHpopManmu - Anrebpa - 8 xmacc - Poccwmiickas 3JeKTpoOHHas
mkoJja (resh.edu.ru)

Cry4aiiHast H'3MEHIHBOCTb 5 DJIEMEHTBl _ CTATHCTUKU. MeToJbl  00paboTKu  MHGOpPMAIUK.
Aunredpa, 9 kiacc: ypoku, TecThl, 3afanus. (yaklass.ru)

Beenenue B Teopuio rpados 4 Ypok 02. tpaber - Hudopmaruka - 9 kmacc - Poccuiickas
3JIeKTpOHHas 1Kosa (resh.edu.ru)

Jloruka 3 Ypok 6. MHOXKECTBA M BJEMEHTHI JIOTHKM - AnreOpa W Hayaia
MaTeMaTH4ecKkoro ananmsa - 10 kmacc - Poccuiickast 3JIeKTpOHHAs
mikoJja (resh.edu.ru)

BepostHocTe W yacroTa 5 Ypok 45. oTHOCHTENIbHAS YacTOTa CIIYYaitHOTO COOBITHS - AnreOpa

CIIy9aifHOTO COOBITHSA - 9 xiacc - Poccuiickast anekTpoHHas mkona (resh.edu.ru)

VYpok 46. BEpoATHOCTH PABHOBO3MOYKHBIX COOBITHI - Anrebpa - 9
Kiacc - Poccuiickasi aiekTponHas 1mkosa (resh.edu.ru)

O60061IeHne, KOHTPOIIh 6 Ypok 50. HOBTOPHUTETHHO-0000MIAIONINI YPOK IO TEME «DJIEMEHTBI
KOMOWHATOPUKKM W TEOPUH BEPOSITHOCTEH» - Anredpa - 9 kiacc -
Poccuiickas snexkrponHas 1mkosna (resh.edu.ru)

8 KJ1ACC (35 4ACOB)
Ha3zanue pa3nena (temsbl) | KoanuyectB | DiiekTpoHHbIe (UM(ppoBbIe) 00pa3oBaTe/ibHbIE Pecypchl
Kypca 0 4acoB
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https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1556/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-statistiki-metody-obrabotki-informatcii-10215
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-statistiki-metody-obrabotki-informatcii-10215
https://resh.edu.ru/subject/lesson/3059/main/
https://resh.edu.ru/subject/lesson/3059/main/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2571/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/

Ha3Banue pasgena (tembl) | KoauyecTB | DiekTpoHHbIe (1H(poBbIe) 00pa3oBaTelbHbIe pecypchl

Kypca 0 4acoB

IToBTOpenue kypca 7 knacca 3 OJEeMEHTBl  CTATUCTHKH. MeTonsl  00paboTKH  MHQOpPMAINH.
Aure6pa, 9 Kaacc: YpOoKH, TecThl, 3aaanus. (yaklass.ru)

MmHosxecTBa 4 Ypok 38. mHOXkecTBa umcen - Anrebpa - 8 kmacc - Poccuiickas
aJIeKTpOHHas mikona (resh.edu.ru)

Ypok 39. mepeceuenne u 00beAMHEHNE MHOXECTB - Anrebpa - 8
kiacc - Poccuiickas 3sekTpoHHas mkoa (resh.edu.ru)

BeposarHocTh ciydaitoro | 4 Ypok 46. BEpOATHOCTE PABHOBO3MOXKHEIX COOBITHH - Anrebpa - 9

COOBITHS kiacc - Poccuiickas 3sekTpoHHas mkoJa (resh.edu.ru)

OmnucaTenbHas  CTaTUCTHKA. | 5 Ypok  49. HAIJIAAHOE  MPEACTABICHUE  CTATUCTHYECKON

PaccenBaHne qaHHBIX nHdopmannu - Anrebpa - 8 kmacc - Poccuiickas 37aeKTpOHHAsS
mikona (resh.edu.ru)

Ypok 50. aucmepcwsi M cpeaHee KBAaaApPaTHMYHOE OTKIOHEHHE -
Aunrebpa - 8 kimacc - Poccuiickas snekrponnas mikoina (resh.edu.ru)

Beenenwne B Teopuio rpados 3 Ypok 02. tpadst - Hudopmatmka - 9 wmacc - Poccwmiickas
seKTpoHHas 1mkoia (resh.edu.ru)

Jloruka 2 Vpok 6. MHOXKECTBA M 3JIEMEHTHI JIOTMKU - AJreOpa ¥ Havaia
MaTeMaTH4ecKoro aHaiusa - 10 kmacc - Poccuiickas 3JaeKTpOHHas
mikona (resh.edu.ru)

Omneparuu Hajl CirydailHbIMU 3 Ypok 47. 1ocToBepHbIE U HEBO3MOXHBIE coObITHS - Asredpa - 9

coObITHsIMH. ClToKeHNe kiacc - Poccuiickas snmekTponHas 1kosa (resh.edu.ru)

BEPOSATHOCTEH Ypok 48. crnoxkeHue BeposTHOCTeW - Anrebpa - 9 kmacc -
Poccniickas snexrponHas nrkosa (resh.edu.ru)

VYcnoBHas BEPOSATHOCTB, | 5 Ypok 49. ymHOXKeHWE BeposTHocTed - Ausrebpa - 9 kijacc -

YMHOXXKCHHE  BEpOATHOCTEH, Poccniickas snexrponHas nrkosa (resh.edu.ru)

HE3aBHCHMBIE COOBITHS

00600611IeHIEe, KOHTPOJTH 6 Ypok 50. HOBTOPUTEIBHO-0000IIAIINN YPOK 110 TEME «3JICMEHTBI
KOMOMHATOPMKH U TEOPHH BEPOSTHOCTEH» - Anredpa - 9 kimacc -
Poccuiickas anmekrponHas mikona (resh.edu.ru)

9 KJIACC (34 YACA)

Ha3zpanue pa3nena (temsbl) | KoanuyectB | DiiekTpoHHbIe (LM(pOBbIe) 00pa3oBaTebHbIE PeCypPChl

Kypca 0 4acoB

IToBTOpenue kypca 8 kinacca 3 OnemenTsl komOuHatopuku. KombunatopHsle 3aiaun. Anrebpa, 9
KIIACC: YPOKH, TecThl, 3ananus. (yaklass.ru

31eMeHTH KOMOMHATOPHKHI 6 Ypok 41. mpumepsl KOMOWHATOPHBIX 3a1a4 - Anrebpa - 9 kmace -
Poccuiickas snekrponHas nikona (resh.edu.ru)

I'eomeTpuueckas BEpOSTHOCTh | 3 Ypok 37. reomeTpuueckas BEpOATHOCTh - AusreOpa M Hayajga
MaTeMaTUYecKoro aHanmsa - 11 knacc - Poccuiickas siaekTpoHHas
mikona (resh.edu.ru)

Wcnreitanus beprymm 6 Ypok 36. dopmyna Gepnymin - Anrebpa u  Havana
MaTeMaTH4ecKoro aHaiusa - 11 kmacc - Poccuiickas 3JeKTpOHHas
mikosa (resh.edu.ru)

CrydvaiiHasi BeTUYUHA 3 DJIEMEHTBI _TEOPUU BEPOITHOCTH. HaxokJeHHe BEpOATHOCTH.
Aure6pa, 9 kacc: YpoKH, TeCThl, 3ajanus. (yaklass.ru

I‘II/ICJ'IOBI:-IC XapaKTepI/ICTI/IKI/I 6 OTHOCI/ITGHBHaH JacTOTA U CTATUCTUYCCKAs BECPOITHOCTH CO6BITI/IH.

CITy9aiHBIX BEITHYUH AnreOpa, 9 k7acc: YpokH, TecTsl, 3a1aHus. (yaklass.ru)

3aKOH OOJIBIIINUX YHCET 3 AunreGpa: ypoku, TecTbl, 3aaanus. (yaklass.ru)

0O06001IeHIEe, KOHTPOJTH 4 Anrebpa: ypoku, TecThl, 3aganus. (yaklass.ru
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https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-statistiki-metody-obrabotki-informatcii-10215
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-statistiki-metody-obrabotki-informatcii-10215
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/1986/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/2117/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/1988/start/
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/3409/start/
https://resh.edu.ru/subject/lesson/3059/main/
https://resh.edu.ru/subject/lesson/3059/main/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/1563/start/
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2116/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/2570/start/
https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/
https://resh.edu.ru/subject/lesson/1564/start/
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-kombinatoriki-kombinatornye-zadachi-12502
https://resh.edu.ru/subject/lesson/2572/start/
https://resh.edu.ru/subject/lesson/2572/start/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/elementy-teorii-veroiatnosti-nakhozhdenie-veroiatnosti-12691
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/otnositelnaia-chastota-i-statisticheskaia-veroiatnost-sobytiia-12692
https://www.yaklass.ru/p/algebra/9-klass/elementy-kombinatoriki-statistiki-i-teorii-veroiatnostei-10205/otnositelnaia-chastota-i-statisticheskaia-veroiatnost-sobytiia-12692
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
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