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[Tporpamma no marematuke YOY COLI «ObuieobpazoBarenbhblil eHTp «lllkoma» Ha ypoBHE
OCHOBHOT'0O 00111ero o0pa3oBaHMs COCTaBIeHAa Ha ocHoBe PDenepanbHON pabouell nmporpaMmsl 1O
yueObHOMY mpeamery «Marematuka» 0a30BbI ypOBEHb, TPEOOBAaHUI K pe3yiabTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O 00IEro oOpa3oBaHMs, MPEACTABICHHBIX B
O10C O0O0.

IIporpamma cocTouT U3 3-X Moysei: anredpa, reoMeTpHsl, BEPOSTHOCTb U CTATUCTHKA.

Monayab «Ajaredopa»
HOSACHUTEJIBHAS 3AIIMCKA

Anrebpa sBIS€TCS OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOIO O0ILIEro oOpa3oBaHMA: OHA
o0ecrieynBaeT U3y4yeHHe APYruxX AMCLUUIUINH, KaK €CTECTBEHHO-HAYYHOI'O, TAK U TYMaHUTAPHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl IPOJOJIKEHUs 00pa30BaHMs M B IOBCETHEBHOM KU3HHU.
PazButne y oOyyarommxcsi HAay4HBIX TNPEACTABICHUNH O TMPOUCXOXKICHUM U CYIIHOCTH
anreOpandeckux abcTpakuuid, cnoco0e OTpaKeHHUsi MaTeMaTHYECKOM HayKOH sIBJIEHUH 1 POLIECCOB
B IpHUpOjAE U OOIIECTBE, POJIM MaTEMaTHYECKOIO0 MOJEIMPOBAaHUS B HAYyYHOM IIO3HAHUM U B
IIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KadyeCTB MBILUICHUS,
HEOOXOJWMBIX JUIS aJanTallid B COBPEMEHHOM IM(poBoM obmecTBe. M3yueHune anreOpbl
obecrieynBaeT pa3BUTHE yMEHHUsS HAOJI0JaTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUS U
BBIBOJIbI, (hopMynupoBaTh yTBepkIeHMs. OcBoeHHe Kypca aiareOpbl oOecreyrBaeT pa3BUTHE
JIOTUYECKOTO MBILIUIEHNS OOYYaroIMXCsA: OHU MCIONb3YIOT JAEIYKTUBHbIE M WHIAYKTHBHbIE
paccyxaeHus, 0000IIeHne U KOHKpeTH3aluio, abcTparupoBanue u aHanoruto. O0yyenue anredpe
MperoaaraeT 3HaYUTENbHBIH 00BEM CaMOCTOATENBHON JESTEILHOCTH OOYYaIOMIUXCS, MTO3TOMY
CaMOCTOSITENIbHOE PELICHUE 33/1a4 ABJISETCS peaan3aluell AeaTeIbHOCTHOrO IPUHIUIA 00yUSHHUSL.

B cTpykType nporpaMMbl yueOHOTO MOAYIIS «Anredpay IiIsi OCHOBHOTO 00IIEro 00pa3oBaHHs
OCHOBHOE€ MECTO 3aHMMAIOT COJEP)KATEIbHO-METONNYECKUE JIUHMM: «Uucia U BBIYMCICHUSY,
«AnreOpanueckre BBIpRXXEHUS», «YpaBHEHUS U HepaBeHCTBay», «DyHkium». Kaxnmas u3z sTux
COJIEPKATEIBHO-METOANYECKHUX JIMHUI Pa3BUBAETCS HA NPOTSIKEHUU TPEX JIET U3YyUEHHs] MO,
B3aMMOJICICTBYS C JAPYTUMHU €ro JUHUSAMHU. B Xone usyuyeHus yueOHOro Monyis 00y4yaroummcst
IIPUXOANUTCS JIOTUYECKU PACCYKIATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B cBA3M C
3TUM B HIporpaMMmy ydeOHOTo Monyns «Anredpa» BKIOYEHbI HEKOTOPBIE OCHOBBI JIOTHMKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHUeCKOro 00pa3oBaHus U CIOCOOCTBYIOLIHE
OBJIAJICHUIO 00YyYaroIMMHKCSI OCHOB YHHUBEPCAJIIbHOTO MaTeMaTudeckoro si3bika. ComeprkarenbHON
U CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro MoAyis «AusreOpa» sIBISETCS €ro MHTErPUPOBAHHBIN
Xapaxkrep.

Copnepxanne nuHUM «Hucna U BBIYUCIEHUS» CIIY’)KUT OCHOBOM ISl NaJbHEMILIErO N3Y4YEHHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS IOTHYECKOTO MBIIIIEHUSI, GOPMUPOBAHUIO
YMEHHUS T0JIb30BaThCSl AJITOPUTMAMHU, a TaKKe NPUOOPETEHUIO TMPAKTHUECKUX HABBIKOB,
HEOOXOJIMMBIX JUIsl MOBCEIHEBHOM >XM3HU. Pa3BuUTHE MOHATHUS O YMCIE HAa YPOBHE OCHOBHOIO
o01iero 00pa3oBaHuUs CBA3aHO C PallMOHATLHBIMU M UPPALMOHATIBHBIMH YUCIaMH, (POpMUpOBaHHEM
MPEACTABICHUN O JEUCTBUTEIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO K
cpenHemy obiiemMy 00pa3oBaHUIO.

Copepxanue IByX ajlreOpandeckux JUHUN — «AJredpanyeckue BHIpAKEHUs» U «Y paBHEHHS
U HEPaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOYyYarOIIMXCS MaTeMaTHMYecKOro arrapara,
HEOOXOMMOro JUIsl pelleHUs 3aJad MaTeMaTUKH, CMEXHBIX IHPEIMETOB U IPAKTUKO-
OpPHEHTUPOBAaHHBIX 337a4. Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHus Yy4eOHBIH MaTepual
IPYNINHUPYETCS BOKPYT palMOHAIbHBIX BBIpaKEHUH. Aunrebpa JAEMOHCTpUPYET 3HayYeHHE
MaTEMaTUKU KakK fA3bIKa JUIsl NTOCTPOEHMS MATEMaTH4YECKMX MOJEJEH, OMMCAHMs IPOLECCOB H
SBJIGHUN peanbHOro Mupa. B 3amaun oOyueHus anrebpe BXOIAT Takke JAajbHeilllee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOT0, B YaCTHOCTH, JUIsI OCBOSHHS Kypca HH(OPMATHUKH,



U OBJIAJICHUE HAaBBIKAMHU JEIYKTUBHBIX paccyxieHuil. [IpeoOpazoBaHue CHUMBOIBHBIX (GOpPM
CIOCOOCTBYET Pa3BUTHUIO BOOOPaKEHHS, CTIOCOOHOCTEHM K MaTEMaTHIECKOMY TBOPUYECTRY.

Copneprxanue GyHKINOHATIBHO-TpAPUUECKON IMHIH HALIEJICHO Ha MOJyYeHHUE 00yqatoIMMHUCS
3HaHUN O QYHKIUAX KaK BaKHEWIIEH MaTeMaTH4ecKON MOJENH AJisi OMHCAHMSI M UCCIIEIOBAHUS
pa3sHOOOpa3HBIX MPOLECCOB W SBJICHUH B TMpupojae U oOmiectBe. V3ydeHue MaTepuana
CHOCOOCTBYET Pa3BUTHUIO Y OOYy4alOUIMXCS YMEHHMsI HCIOJIb30BaTh Pa3IMYHbIE BbIpAa3UTEIbHBIC
CpeAcTBa sI3bIKA MATEMAaTHKU — CIIOBECHBIC, CHMBOJHYECKHE, rpaduyeckre, BHOCUT BKIAJ B
(dhopMUpOBaHUE MTPEICTABICHUM O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYpPHL.

CornacHo yue6HOMY IIaHy B 7-9 Kiaccax u3y4aercsi yuyeOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CIEAYIOIIME OCHOBHBbIE pa3fenbl coiepkaHusi: «Yucina ©  BBIYUCICHUNAY,
«AnreOpanuecKkre BbIpaXEHUs», «YPaBHEHUS U HEPABEHCTBaY, «DyHKIIUN.

Ha uzydenne yaeOHoro moayns «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 yaca (3
yaca B HeZielt0), B 8 kinacce — 102 vaca (3 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B Hezlemio).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BHIYMCICHHUA

JlpoOu OOBIKHOBEHHBIE M JICCATUYHBIE, IEPEXO0l OT OAHOM (PopMBI 3amucu ApoOei K APYroi.
[ToHsiTHE pPaLMOHAIBHOIO 4YMCIIA, 3alACh, CPAaBHEHUE, YINOPSAIOYMBAHHUE PALUOHAIBHBIX YHUCEIL
Apudmernueckue qeicTBUS ¢ pallMOHATFHBIMU YicIaMu. Pelienne 3a1a4 u3 peanbHOi IPakTUKY Ha
4acTH, Ha IpoOH.

CreneHb ¢ HATypaJIbHBIM [TOKA3aTeNIeM: ONpeieNieHre, TpeoOpa3oBaHie BHIPAKEHUN HA OCHOBE
OIpeieNIeHus, 3aIUCh 00IbIINX Yncell. [IponeHTsl, 3an1ch IPOLEHTOB B BUJE ApoOU U IpoOH B BHJIE
IIPOLICHTOB. TpU OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PEILICHUE 3a1a4 U3 PEAIbHOM IIPAKTUKH.

[TpuMeHeHnEe NPU3HAKOB JEIMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPOIOPLMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUA C NEPEMEHHOW. JlomycTHMBbIE 3HAaYEHHUS
nepeMeHHbIX. [IpencTaBneHye 3aBUCMMOCTH MKy BeTMUMHAMU B BHJIe (popMyibl. Berancnenus no
dopmynam. [IpeobpazoBaHre OYKBEHHBIX BBIPQXKEHUH, TOXKIECTBEHHO PaBHbIE BHIPAXKEHUS, [TPABUIIA
npeoOpa3oBaHusl CyMM W TPOHM3BEICHUH, MPaBUiIa PACKPBHITUS CKOOOK M TPUBEACHUS MOJAOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIeM.

Opnowienbl 1 MHorowieHsl. CreneHb MHorowieHa. CloXeHHE, BBIUMTAHUE, YMHO)KEHHE
MHOTOWICHOB. DOpMyJibl COKpAaIIEHHOIO YMHOKEHHs: KBaJApaT CYMMBI U KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEpaABEHCTBA

VpaBHEHHE, KOpPEHb YpaBHEHMs, NpaBWiia NpeoOpa3oBaHMs YpPaBHEHMs, PaBHOCHUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE ¢ OJHOU NEPEMEHHOM, YUCIO KOPHEN JIMHEWHOIO YPABHEHUs, PEILICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHHEe ypaBHEHUH IO YCIIOBUIO 3a/1a4uM. PelieHe TeKCTOBbIX 3a/1ad C
MIOMOILBIO YPAaBHEHHM.

JluneitHoe ypaBHEHHE C ABYMs IEpeMeHHbIMM U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMH C JByMs IEpeMEHHbIMM. PelieHue cUcTeM YpaBHEHUH CIOCOOOM IOJICTAHOBKH.
IIpuMmepsl perieHns TEKCTOBBIX 3a7a4 € TOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopannara Toukn Ha npsMmoin. YncnoBele MpOMEXKYTKH. PaccTossHre MeXIy IBYMs TOUYKaMHU
KOOPJMHATHOU IIPSIMOM.

[IpsmoyronbHas cucrema koopaumHaT, ocm OX m Oy. Alcumcca M OpAWHATa TOYKH Ha
KoopanHaTHOM miockoctu. Ilpumepsr rpadukoB, 3anaHHbIX (Qopmynamu. YreHue rpadukoB
peanbHbIX 3aBucuMocted. [lonste ¢pynkuuu. I'paduk pynkuuu. CsolictBa pyHkuuid. Jluneinas
¢dynkuus, e€ rpaduk. I'paduk ¢ynkuuu y = |X|. I'paduueckoe penieHre TMHEHHBIX YpaBHEHHN H
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC

Yucsa v BbIYUCICHUSA

KBagparueiii kopeHb wu3 uucina. [lonstue 00 wuppanuoHambHOM uwmcie. JlecsTudHbIe
NpUOIKEHUsT HppalMOHANIBHBIX Ynced. CBOHCTBA apu(pMETHUYECKHX KBAJAPATHBIX KOPHEH U HUX
MIPpUMEHEHNE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BHIYUCICHUAM. J[eiCTBUTEIBHBIC YUCIIA.

Crenens c 1eJIbIM TTOKa3aTenieM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AulredpanyecKkue BbIpasKeHUs1

KBaapatHblii TpEXusieH, pa3ioKeHUE KBAIPATHOTO TPEXUWICHA Ha MHOXKHUTEIH.



Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpanyeckoit apoodu. CroxeHue, BHIYUTaAHHE,
YMHOXXEHUE, JieJIeHre anreOpanyeckux ApoOeil. ParyoHanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.
YpaBHeHusI U HEPaBEeHCTBA

KBaapatHoe ypaBHeHue, popmyiia KOpHel KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMI, CBOJAALIMXCS K JIMHEHHBIM W KBaapaTHeIM. [IpocTteiimme apoOHO-palMoHaIbHbIE
YpaBHEHHMS.

['paduueckass uHTEpHpeTanus YpaBHEHHH C JABYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHMH C ABYMs IepeMeHHbIMU. [Ipumepsl penieHns cucTeM HeTMHEHHbBIX YpaBHEHUH ¢ ABYMs
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3aJau anredpandeckuM CrocoOOM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM NEpeMEHHOW. PaBHOCUIIBHOCTD
HEpaBEHCTB. JIMHEHHbIE HEpaBEeHCTBA C OAHON MepeMeHHOW. CHCTEMbl JUHEUHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢ynkuuu. OOGmacTs ompenereHUs W MHOXeCTBO 3HadeHHWH QyHKIuH. CrocoObr
3agaHus QYHKIIHIA.

I'padux pynxmun. Yrenne cBoiictB ¢pynkuuu no e€ rpaduky. [Ipumeps! rpadukoB QyHKIH,
OTPaKAIOIIUX pealibHbIE MPOLIECCHI.

@OYHKIMY, ONHUCHIBAIOIIME MPSIMYIHO MU OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpaduxu. OyHkuuun y = X2,y = X3,y = VX, y=|x|. T'padudeckoe pemrenme YPaBHEHUN U CUCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BLIYUCICHUSA

PannonanbHble yncna, MppalMOHAIbHBIE UNCIIA, KOHEUHbIE M OECKOHEUHBIE IECATUYHBIE IPOOH.
MHOkecTBO AeHCTBUTEIbHBIX YUCEN, AHCTBUTEIbHBIC YHCIIA KaK OECKOHEUYHbIE 1eCATUYHBIE IPOOH.
B3anMHO 01HO3HAYHOE COOTBETCTBHUE MEXK LY MHOKECTBOM JIEHCTBUTEIIBHBIX YUCENl U KOOPAUHATHOMN
IPSIMOA.

CpaBHeHuE JeCTBUTENBHBIX YMCEN, apU(PMETUUECKHE IEHCTBUS C IEHCTBUTEIbHBIMH YHCIaMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, ATUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxE€HHOE 3HAUEHNE BEIMYUHBI, TOUHOCTD NpuOImkenusa. Okpyrienue uncen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIUYUCICHUMN.

YpaBHeHUsI M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCSA K KBaJpaTHBIM. bUKBajpaTHOE
ypaBHeHue. IIpumepsl pelieHus ypaBHEHUN TPETbEH U YETBEPTOM CTEICHEH pPa3jOKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-pallMOHANIbHBIX ypaBHEHUI. PelieHue TEKCTOBBIX 3a1ad anreOpanyecKum
METOJIOM.

YpaBHeHUe ¢ IByMsI IepEMEHHBIMU U ero rpaduk. Pemenne cucteM 1ByX TMHEHHBIX ypaBHEHUH
C IByMs IEpEMEHHBIMU. Perienue cucrteM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEHHOE, a Apyroe
— BTOpOii crenenu. I'paduueckas nHTepIpeTalyst CUCTEMbl YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPaBEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrteM JIMHEHHBIX
HEpaBEHCTB C oOJHOW mnepeMeHHOW. KBanaparHble HepaBeHCTBa. ['paduueckas uHTeprnpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DOyHKIUHA

KBagparuunas pyukmus, e€ rpaduk u cBoiicta. [lapadoa, KoopAMHATH BEPITMHBI TapaOOJIbI,
0Chb CUMMETPUHU NTapadoIIbI.

I'paduxn dyrkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.



YucioBblie NOCTEI0BATEIBLHOCTH U NPOTPecCHn

[ToHsiTHE YMCIOBOM TMOCIENOBATENBHOCTU. 3aJaHUE TMOCIEAOBATEIbHOCTH PEKYPPEHTHOM
dbopmymoit u GopmyIoit N-ro dieHa.

Apudmerndeckas U reomerpuyeckas nporpeccud. @opmyiiel N-ro wieHa apupMeTHUECKOn U
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre wieHOB apU(pMETHYECKOH M TEeOMETPUUYECKOW IpOorpeccuid TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI MOAYJIA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS IIPOrPaMMBI MOAYIIA «ANTe0pa» XapaKTepU3yrOTCs:

1) narpuoTrnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpEca K IMPOLLIOMY U HACTOALIEMY POCCUNCKON MaTeMaTHUKH, LIEHHOCTHBIM
OTHOILEHHEM K JTOCTHKEHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUHCKOM MaTeMaTH4YeCKOH LIKOJIBL, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBbIO K BBIIIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealu3alud €ro Ipas,
IPEJCTAaBICHUEM O MATEMAaTUUYECKUX OCHOBAX (DYHKLIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, ABICHUH,
npoIeyp TPaKAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHe B PpEUIEHMHM MPAKTUYECKUX 337ad MaTeMaTHYecKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTHM MaTEeMaTHYECKOro OOpa30BaHMsA Ha NPOTSHKEHUM Bceil
KHU3HU JJIs1 yCHEIIHOW NpodecCHOHAIbHOW NeATeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX yMEHU,
OCO3HAaHHBIM BBIOOPOM U MTOCTPOEHHEM MHAMBHUAYAJIbHON TPAaeKTOPUU 0Opa30BaHUS U HKU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K AMOLMOHAIIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHUYeCKHX OOBEKTOB,
3a/1a4, pellieHuH, pacCyKJICHHUM, yMEHHUIO BUIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHUEHTAIMEN B IEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX [IPEICTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKA, IPUPOJIbI U O0IIECTBA, TOHUMAHUEM MaTeMaTHUECKOi HayKH
KaK cdepbl YeIOBEYECKOM IEeSATENIbHOCTH, ITAaloB €€ pa3BUTHUS U 3HAYUMOCTU JJIs PAa3BUTHS
LMBUJIN3ALMH, OBJAJCHUEM S3bIKOM MAaTeMaTUKM M MaTeMaTHYECKOH KYJIbTYpOH Kak CpEICTBOM
MO3HAHUS MHPA, OBJIQJICHUEM IIPOCTEHIIMMU HaBbIKAMU MCCIIEA0BATEIbCKON €A TEIbHOCTH;

6) ¢usuyeckoe BocnuTtanue, GopMHPOBaAHHME KYJbTYPbI 3A0POBbS M 3MOLHMOHAJIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMEHATh MATEMAaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 310POBbs, BEICHUS
310pOBOTO 00pa3a KHU3HU (3I0pOBOE NMUTaHHE, COATAHCHUPOBAHHBIM PEXKUM 3aHATHI U OTAbIXa,
peryisipHas (uznyeckas aKTUBHOCTb), C(HOPMUPOBAHHOCTBIO HaBBbIKA peQIEKCUU, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K010THYeCKOe BOCIIUTAHHUE:

OpUEHTallel Ha TMpUMEHEHHEe MaTeMaTHMYeCKUX 3HAaHUM JUIs pelleHus 3afgad B 00JacTu
COXPAaHHOCTH OKpYKaloIllel Cpelpl, IUIaHUPOBaHMWS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCNEACTBUM JUIsl OKpYXarolled cpelbl, OCO3HAHMEM TIJI00aJbHOrO0 XapakTepa SKOJIOTHYEeCKHX
npo0JeM U MyTel uxX pereHus;

8) axanTanusi K MN3MEHAOIUMCS YCJI0BUAM COLMATBHON M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K [JEHCTBUSM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYI0 JESITEeIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCSA y APYTUX
Jrozie, npruoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMITETEHIIMH U3 OTbITA
ApYyTHuX,;

HEOO0XO/MMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUH, B TOM uwucie (HOPMYJIMPOBATH HJIEH,
MOHSTHSI, TUIOTE3bl 00 OOBEKTaX M SBJIEHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO Kak
BBI30B, TpeOYyIOLIMIl KOHTPMEp, KOPPEKTHPOBaTh IPUHUMAaEMble pEIIEHUs U JeicTBHA,
(GbopMyIHpOBAThH M OLICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AecTBUA:

® BLISIBIISITH M XapaKTEPHU30BATh CYIIECTBEHHBIEC IPU3HAKH MaTEMaTHYECKHX O0OBEKTOB,
MOHSTHUM, OTHONICHUH MEXIy TIOHATUSAMHU, (OPMYIUPOBATH ONpEACNCHUs MOHSITHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAlWU, OCHOBAHUS JJsi 0000MIEHHS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

® BOCIIPUHHUMATH, (OPMYJIMPOBAThH M MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

® BBLISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3M W TMPOTUBOPEUHUs B
dakTax, JaHHBIX, HAOIMIOJACHUAX U YTBEPKICHUAX, IpeiaraTh KpUTEPUU TSl BHISIBIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U WHAYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

e pa30buparh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (NpsiMble U OT
IIPOTUBHOI0), POBOJIUTH CAMOCTOSITEIbHO HECIOKHBIE 10Ka3aTeIbCTBA MaTEMaTHUYECKUX
¢dakToB, BBICTpaMBaTh AapryMEHTAIMIO, MPHUBOJUTH MPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS,

e BBIOMpATh CMOCO0 perieHusi ydyeOHON 3ajaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOMpaTh Hambosee MOAXOMAIIMI ¢ y4€TOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

® ICIIOJIB30BATh  BONPOCHI KaK  HCCIENOBATENIbCKUM  HMHCTPYMEHT  IO3HaHUS,
(dbopMynHupoBaTh BONPOCH], (GUKCUPYIOIIUE TPOTHBOPEUHE, MPOOJIeMY, CaMOCTOATENbHO
yCTaHaBIMBaTh HWCKOMOE M JaHHOE, (POPMHUPOBATH THIIOTE3Y, APIrYMEHTHUPOBATH CBOIO
MO3ULUI0, MHEHHUE;

® [IPOBOJUTH 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAaHY HECJIOXHBIA 3KCIEPUMEHT,
HeOO0JIbIIIOE UCCIIEI0BAaHUE 110 YCTAaHOBJIEHUIO OCOOEHHOCTENH MaTeMaTHYeCKOro 0ObeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

® CaMOCTOSITEBbHO (OPMYTUPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yibTaTam
NPOBEAEHHOTO HAONIO/EHUS, HUCCIIEOBaHMS, OLIEHMBATh JIOCTOBEPHOCTH MOJYyUYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

® [IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKXKe  BBIJIBUTAThH
MPEJITOJIOKEHNS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAILIMH, TAHHBIX, HEOOXOJUMBIX
JUISL pEeIlIeHNUs 3a/1auH;

e BbIOMpPATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIUIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

e BbIOMpaTh (OpMy NpeACTaBiI€HHUS HHPOpPMALMM U WIUTIOCTPUPOBATH pelllaeMble
3aJa4uu CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;

® OIEHUBATh HAJEKHOCTh MH(OPMALIUH 110 KPUTEPHSIM, IPEIJIOKEHHBIM YUYUTENEM HIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el cTBHUA:



® BOCIPHHHUMATH U (POPMYITUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMH H IEIISIMH
oO1IeHMsl, ICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX
TEKCTaX, /1aBaTh MOSICHCHHS IO XOIYy PEIICHUs 3aJa4d, KOMMEHTHPOBATH MOJIyYEHHBIN
pe3yJbTaT;
® B XOJle¢ OOCYXJCHHS 3aJaBaTh BOIIPOCHI [0 CYIIECTBY OOCYXIaeMOH TEMHI,
mpoOJIeMbl, pelraeMoil 3a7add, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHUS,
COMOCTABJISITH CBOM CYXICHHMSI C CYXKIGHUSMU JpPYrUX YYacCTHHKOB JIMAJora,
OoOHapyXUBaTh Pa3IMYMe U CXOJCTBO IMO3UIMH, B KOPPEKTHOU (popme GopmyarpoBaTh
pa3Horjacusi, CBOU BO3PAKEHUS;
® IIPE/ICTaBISAThH PE3yAbTAThl PEIICHUS 3aa9H, YKCIIEPUMEHTA, UCCIICIOBAHMS, TIPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIJICHUS C YYETOM 3aqad TMPE3CHTAlUU U
0COOEHHOCTEH ayAUTOpHH;
® [MOHUMAaTh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYAILHON paOOThI
IIPH PEIICHUH YYeOHBIX MaTEMATHUECKHX 3a71a4;
® NIPUHUMATh 1I€Jb COBMECTHOM JEATENbHOCTH, IUJIAHHUPOBATh OPraHU3aLHUIO
COBMECTHOM paboThl, pacrpeAensiTh BUIbI padoT, JOTOBapUBAThCA, 00CYKAATh MPOLIECC U
pe3ynbTat paboThl, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
® y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (00CyXIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOIHITH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTMMHU WICHAMH KOMAaHIbI, OIICHHBATh Ka4eCTBO CBOETO BKJIAJla B OOIIWIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOCHCTBHUS.
PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranu3amnus:
® CaMOCTOSITEIBHO COCTABJISITH IUIAH, QJITOPUTM PEIICHUsS 3amadd (WX €ro YacTh),
BbIOMpaTh CHOCOO pemieHus ¢ Y4ETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHHH ¢ yu€TOM HOBOU
uH(pOpMaLIUH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
® BJAJIETh CLIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIEcca U pe3yIbTaTa pelieHus
MaTeMaTHYeCKOH 3a7auu;
® IPEIBUICTH TPYIAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEIICHUN 33]Ia4H, BHOCHUTH
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAWIEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yjbTaTa JACSITCILHOCTH TIOCTABICHHOH IEIH U
YCIIOBUSM, OOBSICHATh NPUYWHBI JOCTH)KCHUS WM HEJOCTIIKEHUS IIeNId, HaXOJHUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koHiry 00yuenus B 7 Kjacce 00yJaromuUics MOJIyYUT CIEeIyIOIUE IPEIMETHBIE pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

BbimonHATh, coueTas yCTHbIE M NHCbMEHHBbIE TPHEMBI, apupMeTHYeCKhe ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs] YMCIOBBIX BBIPAKEHHMH, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAUEHUI APOOHBIX BBIPAXKEHHM, COlepKalIX OOBIKHOBEHHBIE U IECATUYHBIE APOOU.

[Tepexoauth OT 01HOM (hOPMBI 3aMUCH YUCEN K ApYyroi (IpeoOpa3oBeIBaTh AECATUUHYIO IpOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriIsTh Yucna.



BbINONHATE NPUKUAKY M OLIEHKY pe3yjibTaTa BBIYMCICHHWM, OLIEHKY 3HA4Y€HMM 4YHMCIIOBBIX
BBIPAKCHM. BBINIOIHATE NEHCTBHA CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMH.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypPaJIbHbBIX YHCEI.

Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLICHHEM BEJIMYHH,
IIPONOPLUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTAThl PELIEHUS 3a7a4 C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb30BaTh anreOpanyeckyr0 TEPMUHOJIOIMIO M CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHHSIX [IEPEMEHHBIX.

BoeimonHaTe mpeoOpa3oBaHMs IEJNOT0 BBIPAKEHUS B MHOTOWIEH IPHUBEICHHEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoNMHATE YMHOKEHUE OJIHOYJIEHA HA MHOTOYIEH M MHOIOYJI€HA Ha MHOTOWIEH, IPUMEHATh
(GopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3I0KEHHE MHOTOUIEHOB HAa MHOKUTENIM C MOMOLIbIO BBIHECEHHS 3a CKOOKHU
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHsI (POPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh npeoOpa3zoBaHMsl MHOIOWIEHOB Ul PEIICHHs Pa3INYHbIX 3a/ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAJIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOWMCTBAa CTENEHEW C HaTypalbHBIMU IIOKa3aTeNIIMU JJis NpeoOpa3oBaHUS
BBIPKEHUM.

YpaBHeHusI 1 HePaBEeHCTBA

Pemats inHElHBIE ypaBHEHUS € OHOM IEPEMEHHOM, IPUMEHSS IPAaBUjIa IEPEX01a OT UCXOAHOIO
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuUMepbl Map YHCeN, SBISIOMUXCS PEHICHHEM JMHEWHOTO YpaBHEHHS C JIBYMsI
IIEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOW IJIOCKOCTH IpaduK JUHEHHOTO YpaBHEHHsS C IBYMsI IIE€PEMEHHBIMH,
HOJIb3YSACh TpaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

PemaTs cucteMbl IBYX JIMHEHHBIX YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU, B TOM YHCIIE TpapUUecKH.

CocTaBiATh U pelarh JMHENHOE ypaBHEHUE WIM CUCTEMY JMHEMHBIX YPABHEHMH 110 YCIOBHIO
3a/1a4¥l, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN pe3ynbTar.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIE IPOMEKYTKH HA alIreOpanyeckoM si3bIKe.

OtmeudaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKU MO 3aJaHHBIM KOOPJIWHATaM, CTPOUTH rpaduku
auHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIbIO (PYHKIMH H3BECTHBIE 3aBUCMMOCTU MEXIY BEJIMYUHAMH: CKOPOCTH,
BpEMsl, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsl, 00BEM padOTHI.

Haxoauth 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnoco0 NpeACTaBICHUs W aHaiau3a HMH(OpMaIMM, W3BIEKaTb WU
HMHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K koniy o6yuenus B 8 kjacce 00yJaromuiics MoyqyuT Ciaeylonue MpeIMeTHbIe Pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HaYaJIbHBIE TPEICTABICHHS O MHOKECTBE JIEHCTBUTENBHBIX YACEN 1)1 CDABHEHUS,
OKpYTJIEHUSI U BBIYUCICHUH, M300pa)kaTh NEHCTBUTENbHbIE 4YMCIa TOYKAMHM Ha KOOPAMHATHOMN
IPSIMOA.

[TpyuMeHsTh MOHATHE apU(PMETHUYECKOr0 KBAJPaTHOIO KOpPHS, HaXOAWTh KBaJpaTHbIE KOPHH,
UCTONB3Yysl TPH HEOOXOAWMOCTH KaJbKYJSATOp, BBIMOJHATE IPEoOpa3oBaHUs BBIPAKEHHIH,
coJlepKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucu OOJBIIMX U MaJIbIX YUCEN C MOMOILBIO AECATHYHBIX IpoOel U cTeneHei
gucia 10.



AJiredpanyecKue BbIpaeHUst

[IpyMeHsTh MOHSATUE CTETIEHU C LIEIbIM MTOKA3aTeJIEM, BBIIIOIHATH PEe0oOpa30oBaHusl BRIPAXKEHUH,
COJIepIKALINX CTETIEHH C IEJIBIM MOKa3aTesIeM.

BhINOMHATE TOX/IECTBEHHBIE MPEOOPa30BaHUs PAIlMOHATbHBIX BBHIPAKEHUN HA OCHOBE MPaBHII
JNEHCTBUI HAJl MHOTOWICHAMH U aJIr€OpanvdecKUMHU JIPOOSMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumeHsTh npeoOpa3oBaHUsl BBIPAKEHUH ISl pEeIICHHs pa3iMyHBIX 3a1a4 W3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 pEalbHON MPAKTUKH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarp nuHeiiHble, KBagpaTHbIE YPaBHEHUSI U pallMOHAJIbHbIC YpaBHEHUS, CBOJSIINECS K HHUM,
CHCTEMBI JBYX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBoauTh mpoCTeiilIne HCCIeTOBAaHUS YpaBHEHUHW M CHCTEM YpaBHEHHI, B TOM 4HCIE C
NpUMEHEHHEM TIpadUuecKuX MpeAcTaBIeHUl (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMaA
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauTth OT clOBECHON (OPMYIMPOBKH 33/1a4H K €€ anreOpandecKord MOJIENN € TTOMOIIBIO
COCTaBIICHUS YpaBHEHHUS WM CHCTEMbl YpaBHEHHM, WHTEPIPETHPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4¥ TIOJTY4YECHHBIA PE3yJIbTaT.

[IpyuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPAaBHEHMS, OIICHKHU, peIIaTh JMHEHHbIE
HEPaBEHCTBA C OJHOH IMEPEeMEHHON U X CUCTEMBI, JaBaTh rpaMueCcKyr0 HIUTFOCTPALUIO MHOKECTBA
pelieHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[Tonnmath U KCMONB30BaTh (DYHKIMOHANBHBIE MOHATHS M SI3bIK (TEPMUHBI, CUMBOJIMYECKUE
0003HaYCHMSI), ONMPEACIATh 3HAYCHHE (PYHKIUU M0 3HAYCHHUIO apryMEHTa, ONMPEISIsITh CBOWCTBA
byHk1K 1o e€ rpaduky.

CrpouTtsb rpaduku dIeMEHTAPHBIX (YHKIUN BUIA:

y =k/x,y=x2,y=x3,y = |X|, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON byskiuu no e€ rpaguky.

K koHiy o0ydenus B 9 Kjacce 00yJaromuiics MOIydUT CICTYIOIIUE IPEIMETHBIE PE3yIbTAThI:

Yucsia v BLIYUCICHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAIEHBIC M HPPAIIOHAIEHBIC YHCITA.

BeimonuaTe apudmernueckue AeMCTBUS € palMOHAIBHBIMH YHMCIAMM, COYeTas YCTHBIE U
MUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIAMH.

HaxonuTh 3HaYeHMs CTeNeHeW C LeNbIMM MOoKa3aTelsIMM W KOpPHEW, BBIYMCIIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKEHHI.

OKpyrisTh JEHCTBUTEIbHBIE UMCIIA, BBIMOJIHATH NMPUKUAKY pe3yjbTaTa BBIYMCICHHH, OLIEHKY
YHCIIOBBIX BBIPA)KEHHI.

YpaBHeHus! M HEpABEHCTBA

Pemrate nuHeliHBIE W KBaJpaTHBIE YpaBHEHUS, YPaBHEHUS, CBOISIIMECS K HHUM, MPOCTEUIIHE
JpOoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemate cucteMbl OBYX JMHEHHBIX YpaBHEHHWH C ABYMS TIEPEMEHHBIMH W CHUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TUHEHHBIM.

Pemrate TeKCTOBBIE 331a4H aNreOpandecKiM CIIOCOOOM C TIOMOIIBIO COCTABIICHHS YPABHEHUS WITH
CHCTEMBI JBYX YpaBHEHHH ¢ ABYMsI IepEeMEHHBIMHU.

[IpoBOoNTE TpOCTEHINNE HCCIECAOBAaHUS YPAaBHEHHMM M CHCTEM YpaBHEHUH, B TOM 4YHCIE C
IpUMEHeHHEM TrpadUuecKuX MpeacTaBieHuil (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemrare nuHeiiHble HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh peIIeHUEe HEPABEHCTB
Ha YKMCIIOBOM IIPSAMOM, 3aIIMChIBATh PEIICHHUE C IOMOIIBI) CUMBOJIOB.

Pemate cucteMbl JTUHEMHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTh pENICHHWE CHCTEMBI HEPABEHCTB HA YHCIOBOM TMPSMOM, 3alMCBIBATH
pelIeHHe ¢ IOMOIIbI0 CUMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA TPU PEIICHUH Pa3IMYHBIX 33]1a4.



DOYyHKIUH

Pacno3HaBaTh (yHKIMM H3y4eHHBIX BHIOB. IloKa3bIBaTh CXEMaTHUECKH pAacIIOJIOKEHUE Ha
KOOPJMHATHOM TIOCKOCTH rpadukoB GyHKImid Buna: y = kX, y =kx + b,y =k/x,y =ax2 + bx +c, y
=x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHIT KO3(PHUIIMEHTOB, OMHCHIBATH CBOWCTBA (DYHKIIHIL.

CrpouTth 1 U300pakaTh CXeMaTUYeCKH rpauKy KBaJPaTUIHBIX (DYHKIIHIA, ONHCHIBATh CBOICTBA
KBaJPaTUYHBIX GYHKLUHI 110 UX rpadukam.

Pacno3naBare kBajpaTHuHyl0 (GyHKIHIO 1O (opMmyse, TPUBOAUTH HPUMEPHI KBaJPaTUYHBIX
(GyHKUUH U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

Yucii0BbIe NMOCIE10BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apuMETHYECKYl0 U TE€OMETPUYECKYI0 IpPOrpeccCHMHd HpU pPas3HbIX crocobax
3a/1aHus.

BBINONHATE BBIUMCIEHHUS € HUCHOJb30BaHHMEM (GOpMyNn N-T0 uwieHa apudMeTHdecko u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemwats 3amaum, CBsi3aHHBIE C YUCIIOBBIMH IIOCIIENOBATEIBHOCTSMH, B TOM YHUCIE 3aJa4d W3
peabHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m S——— Beero KoﬁﬂTpoanme H[%aKTH'ICCKHe 0Bpa3oBATETBHbIC
padoThbI padoTbI pecypeb
1 Yucna u BeIYUCIIEHUS. PalnoHaIbHEIE o5 1 bubmuoreka [IOK
qyuciia https://m.edso0.ru/7f415b90
bubnuoreka [{OK
2 AJIredpantieckue BLIpakeHis 27 1 https://m.edso0.ru/7f415b90
bubnuoreka [{OK
3 Y PABHCHH 1 HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopawunarst u rpaduxn. Gynkimn 24 1 https://m.edso00.ru/7f415b90
bu6nmorexa LIOK
S Toropenne n 0bobmenne 6 1 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypch
bubnunorexa LIOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u BeraucicHus. CTCIEHb ¢ EIbIM 7 bubnunoreka LIOK
1oKa3areyiemMm https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIpaKCHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BhIpaxKeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexa [JOK
yYpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBbI 13 bubmuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 Pyniun. OCHOBHEBIE NOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
9 DyHimH. THCnoBbe QYHKIIH 9 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 [osTopenue n 060dmenne 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOI'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
Ne i/ IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
1 Yucna u BeiuncieHus. JlelicTBUTEIbHBIC 9 bubnuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
S PynKuun 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbemonHsaTe, coderas  yCTHbIE M NHCbMEHHBIE  IPUEMBI,
' apumeTHyecKre AeMCTBUS C pallMOHAIbHBIMU YHUCIaAMH
HaxomuTh  3HaueHWs  YMCIOBBIX  BBIPQKEHUN,  IPUMEHATH
1.2 pa3HooOpa3Hble CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX
BBIpAXEHH, COlepKaluX OOBIKHOBEHHBIE U JAECATUYHBIE ApOoOU
[Tepexomuts OT oOmHOW (OpPMBI 3amMcH YUCET K JPYrou
13 (mpeoOpa3oBbIBaTh  JIECATHYHYIO JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECSITUUHYIO 1po0Bb)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrJTh uncia
BBINONMHATE NPUKUIKY U OLEHKY pe3ysibTaTa BBHIYMCICHUI, OLIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATH JOEUCTBUS  CO
CTEMEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh NpU3HAKU ACIUMOCTH, DPA3JIOKEHHE Ha MHOXKUTEIN
HaTypaJIbHbIX YUCEIl
Pemarp mpakTHKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHbIE C
OTHOIIEHMEM  BEJIMYHH,  MPOMOPIHOHATBHOCTHIO  BEIUYHH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh PpE3yNIbTaThl pEIICHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BhIPAXKEHUS
21 Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO U CHMBOJIMKY,
' MPUMEHSITH €€ B IPOLIECCE OCBOCHUSI YUeOHOr0 MaTepuasa
99 Haxomuts 3HaueHus OYKBEHHBIX BBIPAKEHUN TMpU  3aJaHHBIX
3HAYEHUSIX NIEPEMEHHBIX
23 BeinonHATe npeoOpa3oBaHMs LENOT0 BBIPAXKEHHS B MHOTOWIEH
MPUBEIECHNEM NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BBINOTHATE YMHOKEHUE OJJHOYWIEHA HA MHOTOWIEH U MHOTO4JIEHA Ha
2.4 MHOTOWJIEH, HPUMEHATHh (OpMyibl KBajapaTa CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWIEHOB HA MHOXUTEIH C
2.5 MOMOIIbIO BEIHECEHHSI 32 CKOOKHU OOIIET0 MHOXKHUTEINS, TPYIIHUPOBKU
CJIaraeMbIX, MPUMEHEHUs POPMYJT COKpaIIEHHOTO YMHOXKEHHS
26 [TpumeHsTH MpeoOpazoBaHMsI MHOTOUJICHOB ISl pELLICHUS PasIIHBIX
3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcronbs30BaTh CBOMCTBA CTENEHEH C HATypajIbHBIMHU ITOKA3aTEIsIMU
' JUIs IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHMS U HEPABEHCTBA




3.1

Pemate nuHEHHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
IIpaBUJIa IEPEX0Ja OT UCXOQHOIO YPaBHEHUSA K PABHOCUIILHOMY EMY.
[TpoBepsTh, SIBISETCS JIU YUCIIO KOPHEM ypaBHEHUS

3.2

3.3

[Ipumensitb rpaduueckue METOAbl MPH PEHICHUH JIHMHEWHBIX
YpPaBHEHUH U UX CUCTEM

[TonOupare mpuMepbl Tap YHUCEeN, SBISIFONIMXCA PEIICHUEM
JIMHEWHOI'0 YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

3.4

Ctpouthb B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEIHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; TIOJIb3YSCh TPahUKOM, IPHUBOIUTH TPUMEPHI
pelIeHUs] ypaBHEHUS

3.5

3.6

Pemath cuctembl JIByX JIMHEMHBIX YpaBHEHUH C  JBYMs
MIEPEMEHHBIMH, B TOM YHUCIIE TpadhuIecKu

CocTaBiiaTh U peaTtb JIMHEHHOE YpaBHCHUE UJIN CUCTEMY JIMHEHBIX
ypaBHeHI/II\/JI I10 YCJIOBUIO 3aa4u, HHTCPIIPETUPOBATE B COOTBETCTBUU
C KOHTCKCTOM 3aaa4u HOJ'Iy‘IGHHLIﬁ pe3yjibTaTt

Koopaunats! u rpadguku. OyHKIMN

4.1

I/I306pa>1<aTL Ha KOOpI[HH&THOﬁ HpHMOﬁ TOYKH, COOTBETCTBYIOIIINC
3aJaHHbIM KOOpJAWHAaTaM, JIy4d, OTPC3KH, MHTCPBAJIbI, 3aIlIMCbIBATh
YU CJIOBBIC IPOMCIKYTKH Ha anre6pa1/1quKOM SA3BIKC

4.2

4.3

OTtmeuyaTb B KOOpPAMHATHOM IIIOCKOCTH TOYKHM [0 3aJaHHBIM
KOOp/AMHATaM

CrpouTts rpaduku THHEHHBIX QyHKIHNA. CTpOUTh rpaduK QYHKITUHN Y
= [x|

4.4

4.5

4.6

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEJIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpeMsl, 00BEM pabOThI

HaxoauTh 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa

[Tonumarps rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
uHpOpMalLlMY, W3BJIEKATh M HHTEPIPETUPOBATh HH(POPMALMIO U3
rpauKOB peabHbBIX MMPOLIECCOB U 3aBUCUMOCTEN

8 KIIACC

Kon
IpoBePsAEMOro
pe3yJabTara

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

1.1

1.2

1.3

Hcnonp30Barh  HayajgpHbIE  MPEACTABIEHUS O  MHOXECTBE
JIEUCTBUTEIIbHBIX YUCET JJIsI CPABHEHUS, OKPYTJICHUS U BBIYUCIICHUI,
n300paxaTh JEHCTBUTENbHBIE YHCIIA TOYKAMH Ha KOOPJIWHATHON
MPAMOI

[IpumensTh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS,
HaxXOJUTh KBaJIpaTHBIE KOPHH, WCIOJB3Yysd MPHU HEOOXOIUMOCTH
KaJIbKYJATOD, BBITTOJIHSATD npeoOpa3oBaHus BBIPAXKEHHUI,
coAepKaIINX KBaJAPATHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEH

Hcnonp3oBaTh 3amucu OOJBIIUX M MaJlbIX YHCEI C IOMOIIBIO
JECATUYHBIX qpobeii u cTenenei yrcna 10




AnreGpanyeckue BbIpaKeHHs

2.1

[IpyuMeHsTh TOHSATHE CTENEHU C LIEeNbIM MOKa3aTelieM, BBIIOIHAThH
npeoOpa3oBaHMsl BBIPAKEHUM, COACPIKAIIUX CTEIEHH C IEJIbIM
MoKa3areyieM

2.2

BBITIONTHATE  TOXXKIECTBEHHBIE MPEOOpPA30BaHUS  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOIOWICHAMU H
anreOpanvdecKuMHu IpOoOsSIMHU

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

[TpumensTh peoOpa3oBaHUs BHIPAKEHUN JJIS1 PEIICHUs Pa3IMuHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEalbHON IPAKTUKHU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemrats J'IHHCﬁHBIe, KBaJpaTHbIC YpaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMA
MMCPEMCHHBIMU

3.2

3.3

IIpoBoauTh NPOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHWi, B TOM UYHCIE€ C TPUMEHEHHEM TpadUIECKUX
npecTaBiIeHu (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa
YpaBHEHUH pEllIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexoauTh OT ciOBeCHOW (QOPMYIHUPOBKH 3amauud K €€
anredpanvyeckoil MOAENU C OMOIIbIO COCTaBJICHHS YPaBHEHHS MU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C
KOHTEKCTOM 3aJa4y MOJTYYEHHBIN pe3yabTaT

3.4

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHHS,
OLICHKH, peIIaTh JIMHEWHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uueCcKyr0 MIUTIOCTPALIMIO MHOKECTBA PEILIeHUH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

4.1

4.2

[ToHumMaTh M HCMONB30BaTh (YHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJHMYECKHE O0O3HAYEHMsI), ONpPEAEATh 3HAUECHUE
(GYHKLNU 110 3HAaYEHUIO apryMeHTa, ONpeAessITh CBOUCTBA (DYHKIIMU
o e€ rpapuky
Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x

<<

k/x

, Y =X, Y = X3, Yy = [X|, onmuCBIBaTh CBOWMCTBA YMCIOBOM (YHKINU MO €€
rpaduxy

9 KJIACC

Kon
IPoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS




1.1

1.2

1.3

CpaBHUBaATh U YHNOPSAJOYUBATH PallMOHAJIbHBIE U UpPpALMOHATIbHBIC
qucia

BeImonHsATE apudMeTHIecKue NeHCTBUS ¢ pallMOHATLHBIMU YHUCITAMH,
co4YeTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, BBITIOJIHSATH BBIYUCIICHUS C
MppalrOHAaJIbHBIMHA YHCIIAMHU

HaxonuTth 3HaueHUs CTENEHEW C LEIbIMU MOKAa3aTeIs MU U KOPHEH,
BBIYUCIIATH 3HAYCHUST YUCIIOBBIX BBIPAKCHUHN

1.4

2.1

2.2

2.3

2.4

OkpyrisiTb  NEUCTBUTEIBHBIE  YHMCJA, BBIIOIHATH  IPUKHUIKY
pe3yibTaTa BEIYHACICHUN, OLICHKY YHCIOBBIX BBIPAKECHUI

YpaBHEHMs U HEPABEHCTBA

Pemwate nMHEHBIE W KBaJApAaTHBIE YpPaBHEHHUs, YpaBHEHUS,
CBOJISIIIIMECS K HUM, IPOCTEHIINE TpOOHO-palMOHATIbHBIC YPaBHEHUS

Pemate cucTemsl IByX JMHEHHBIX YPABHEHUM C JBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHHE HE SABJIACTCS
JIMHEWHBIM

Pemate TekCcTOBBIE 3aaUN AIreOpanyecKUM CIIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHCHHS WM CHUCTEMBI JIByX YPaBHEHUH C JIBYMs
MNEPCMCHHBIMU

IIpoBOaNUTE DIpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
IpEJICTaBICHUN (HalpUMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE
WIN CHCTEMa YpPaBHEHUH pelleH s, €CIIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PeIIeHHe HEPABEHCTB HAa YMCIOBOM MPAMOM, 3aITUChIBATh
pelIeHre C MOMOUIbI0 CUMBOJIOB

2.6

Pemate cucTeMBI JITUHEHHEIX HCPaBCHCTB, CUCTEMbLI HCPABCHCTB,
BKIIFOHAOMIUE KBAaJAPATHOC HEPABCHCTBO, I/I306pa)i(aTB peuieHuce
CHUCTCMbI HCPABCHCTB HA YHUCIOBOH HpﬂMOfI, 3aIMMCbIBaTh PCHICHUC C
INOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HCPABCHCTBA IPHU PCHICHUHU PA3JIMIHBIX 3a4a4

OyHKIMU

3.1

Pacro3HaBath ~ (pyHKIMH  HW3yYeHHBIX  BHAOB.  IloKa3bIBaTh
CXEMAaTHYECKH pACIIOJOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpadpukoB dyakumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HA4YeHHH KOI((HIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMI

3.2

[Toxa3piBaTh CXEMaTHUYECKH PACIOJIOKEHHE Ha KOOPIWHATHOU
TUIOCKOCTH TpadukoB GyHKIWH Buaa Y = VX, Y = |X| © OMUCHIBATH
CBOMCTBA (PYHKUUH

3.3

3.4

Crpouth M u300paxaTb CXEMaTUYECKU Tpa@UKu KBaJApaTUUHBIX
(GyHKUIUH, OMMCHIBaTH CBOMCTBA KBAJPAaTHUHBIX (DYHKIMH MO HMX
rpaduxam
Pacno3naBaTh KBajpaTHuHyl0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMEpPbl KBAJPAaTUUHBIX (DYHKIMH M3 peasbHON KU3HH, (U3UKH,
TE€OMETPHUH

ApudmeTrnueckasi U reoOMeTpUUYecKas IpOrpeccuu




Pacrnio3HaBaTh apudMeTHYECKYyI0 W TE€OMETPUYECKYIO IMPOTPECCHH

4.1 IIPY Pa3HBIX CIOCO0ax 3aaHus
BBINONHATE BBIYMCICHUS C UCMOJIBb30BaHHWEM (opMyn N-TO wiieHa
4.2 apuQMeTHUYECKOl U TEOMETPUUYECKON MPOTPECCHii, CYMMBI MEPBBIX N
YJIEHOB
43 N3006paxars | MICHBL  MOCHEJOBATENBHOCTH  TOUKAMH  HA
KOOPJMHATHOM TJIOCKOCTU
Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMHU M1OCJIEIOBATENLHOCTIMH, B
4.4 TOM 4YHUCJE€ 3aJa4d U3 pPeaJbHOM KU3HM (C MCHOJIb30BAaHUEM

KaJIbKYJIATOPA, UGPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyroil. [loHsTHE panMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPAI0YMBAHHUE PALMOHATIBHBIX YHCEI
19 Apudmerndeckue AecTBUS C pallMOHATIBHBIMY YnCiIaMu. Pemenue 3a1a4 u3
peaJIbHOM MPAKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKa3aTelIeM: OMNpeeNieHHe, MpeoOpa3oBaHHe
BBIpQ)KEHUI Ha OCHOBE ONpPEIEICHNUS, 3alMCh OOIBIINX YHCEIl
14 [IponieHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U IpoOU B BUIE MPOLEHTOB.
Tpu ocHOBHBIE 33/1a4U Ha NIPOLIEHTHI, PELICHHE 3a/ad U3 PeaIbHOM IPAKTUKU
15 [IpuMeHeHMe TPU3HAKOB [JEIMMOCTH, pAa3JIOKEHHE Ha MHOMKUTEIU
HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBucMMOCTH, B TOM uucie OOpsiMas U oOpaTHas
IPONOPLIMOHATILHOCTH
2 Anrebpanyeckue BbIpaKEHUS
21 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAKEHUS € IepeMeHHOM. JlonycTumble
3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTH MEXIy BEIHYMHAMH B BUAE (HOPMYIIHI.
Beruucnenus no popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO pPaBHbIE
BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM
25 OpnowieHsl 1 MHOrowaeHsl. CreneHs MHOrowieHa. CloKeHue, BBIYMTaHNUE,
YMHOKE€HHE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pa3zHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN
3 YpaBHEeHUS
31 YpaBHEHHE, KOPEHb YPaBHEHHWs, NpaBAIa npeoOpa3oBaHus YpaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHEHUN
32 JIuneliHOEe ypaBHEHHE C 031H0171 nepeMeHIiIoﬁ, YUCJIO KOpPHEH JIMHEMHOIO
YPaBHEHUs, PELICHUE JIMHENHBIX YPABHEHUM
33 Cocrasnenune ypaBHeUHHﬁ I10 YCJIOBUIO 33J1a4M. Pelenne TeKCTOBbIX 3a1a4 ¢
MTOMOIIbIO YpaBHEHUHN
3.4 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema OByX JMHEHHBIX YpaBHEHHMH C JIByMs IepeMEHHbIMH. Pemenune
3.5 CHCTEM ypaBHEHHH crioco0oM nojcTaHoBKH. [IpuMepsl penienns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpapuku. OyHkunu
4.1 KoopaunaTa Touku Ha npsiMoi




42 IIcho%LIe MPOMEXKYTKH. PaccTosinre Mmexay AByMsI TOYUKaMH KOOPAMHATHOM
PSIMOi
43 [IpsmoyronpHas CHCTEMa KOOPAHHAT, OCH Ox u Oy. Abcuucca u oparHATA
TOYKU Ha KOOPAWHATHOH MJIOCKOCTH
44 ITpumepsr rpal(bHKOB, 3aJjaHHbIX (opMmynaMu. UteHue rpadukoB peaabHbIX
3aBHCUMOCTEH
4.5 [onsarue Gpynkun. I'padux Gpynkiun. CroiicTBa QyHKIHIA
4.6 JIuneiinas pynxuus, e€ rpaduk. I'paduk Gyaxmnmm y = [x|
47 Fpa@mqeciwe pellIeHHE JIMHEHMHBIX YypPaBHEHUM U CHUCTEM JIMHEUHBIX
ypaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBagpatHblii kopeHb u3 uucna. [loHsATHe 00 HMppaLMOHANIBHOM 4YHCIIE.
JlecsaTHUHBIC TPUOJINKESHUST MPPALMOHATBHBIX YHCEI
CpoiicTBa apupMeTHYECKHMX KBAJAPATHBIX KOPHEH W HMX MPHMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIOBBIX BBIpa)KEHU I u BBIUUCIICHUSIM.
JlelicTBUTENBHBIC YHCTIA
1.3 CremneHs C 1eNbIM TToKa3aresieM u e€ cBoiicTBa. CTaHmapTHas 3alKuch Yuciia
2 AnrebpanyecKkue BhIpaKeHUS
21 KBagpaTHblii  TpEéXuiieH, pa3jioKeHHe KBaJpaTHOro TpEXwieHa Ha
MHOKHUTEITN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnosxeHue, BBIMUTAaHUE, YMHOXKEHHUE, JIEJICHHE aare0panyeckux apooei
2.4 PannonanbHble BbIpaykeHUS U MX IpeoOpa3oBaHue
3 YpaBHEHUs 1 HEpaBEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHHMS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCA K TUHEWHBIM U KBaAPATHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpHIpETAIIUS YPaBHEHUI C IBYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [IpuMeps! pemenus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMH
3.5 Perrenre TeKCTOBBIX 3a7a4 aNreOpanyeckuM CriocoooM
3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHOMN
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JInHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 [lonstne @ynkuuu. OOMacTh ONpeAeNaeHUs] U MHOXECTBO 3HAaYCHHM
¢ynkuuu. CrnocoOsl 3ajaHus GyHKIUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKIMHU MO €€ rpaduKy




4.3 [Tpumeps! rpadukoB PyHKITHN, OTPAXKAIOIINX PeaTbHBIE TMPOIIECChHI
44 @OyHKIMY, ONUCHIBAIOLIME INPAMYI0 U OOpaTHYH HPONOPLUOHAIbHbIE
3aBHCUMOCTH, UX IrpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oynkiun y = X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucna u BBIYUCIEHUS
11 PanmonanbHple 4YMca, MppalMOHAIBHBIE YHUCIA, KOHEYHBIE M OECKOHEYHbIC
JIECTUYHBIE JPOOH
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OECKOHEUHbIE JECATHHbIE npobu. B3auMHO OaHO3HAYHOE COOTBETCTBHE
MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI WU KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue AEUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenusi, npuOImKeHns, OoeHKH. PazMepsl 00beKTOB OKPY)KAIOIIET0 MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTH NpubamxeHus. Oxkpyriaenue uncen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEeHUS U HEpaBEHCTBA
2.1 YpaBHEHUS C OAHOM IEpEMEHHOM
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHEeHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 EI/IKB"a,lea‘:[HOG YPaBHEHHE. [Ipumepsl pelieHHs ypaBHEHUM TpPETbeH U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poO6HO-pallMOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JTUHEHWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
29 PemeHvHe CHUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JINHEWHOE, a APYroe —
BTOPOH CTENEHU
2.10 ['paduueckast MHTEpIIPETALMs CUCTEMbI YpaBHEHHH ¢ IBYMsI IEpeMEHHBIMU
211 Perienue TeKCTOBBIX 33Jau allre0pandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckas uHTEpIIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU
3 OyHKIIMHN
31 KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, xoopauHATHI
BEPIINHBI TapaldoJibl, 0OCb CHMMETPUHU MapadoJIbl




3.2 I'paduku pyrximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkimii Y=K/X, y = X’ 1 uX cBOWCTBa

3.4 I'paduku GyHkIMii , 1 UX CBOMCTBA

4 YucioBble OCIE0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3a/1aHKs YUCIIOBBIX MOCIEA0BaTENbHOCTEH. 3aqanue
MOCIIEA0BATEIHHOCTH PEKYPPEHTHOM (hopmyIioit u popmMyIioi N-To dIeHa

492 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPMeTHUecKon
IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccus. PopMynsl N-TO WieHA TIE€OMETPUYECKOU
IIPOrPECCUH, CYMMBbI IIEPBBIX N WICHOB

44 N3o0pakeHre WICHOB apu(PMETHYECKONM W TEOMETPUUYECKOH MpOrpeccuit
TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 C11oKHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO,
ONEpalli HaJl MHOYKECTBAMH; YMEHHUE OIEpUPOBATh IOHATHUIMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3aJa4; yMEHHE HCIOJNb30BaTh TIpaduyeckoe MpeJCTaBICHUE
MHOKECTB JUIsl OIMCAaHUS pEaJbHBbIX IPOLIECCOB U SBICHUM, Npu
pEeIleHUH 3a71a4 U3 IPYTUX y4eOHbIX MPEIMETOB

VYmMmenue OIICpHUPOBATH NOHATUAMM: OIIPCACIICHUE, aKCUOMA, TCOPEMA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MWCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCEPBI M KOHTPIPHUMEPBI, CTPOUTH
BBICKAa3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HaTypaJbHBIX 4YHCEJN, IPU3HAKU
JeTMMOCTH, TEJI0e YHCII0, MOAYJb YMCIia, OOBIKHOBEHHAs! IpO0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppaMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBAJPATHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBUS € UYWCIAMH, CpPaBHUBAaTbh W
YHOpAIOYMBATh YHUCIIA, IPEACTABIATH 4YHMCIA Ha KOOPAMHATHOM
IPSIMOH, OKPYIVIATH YHUCJIA; YMEHHUE JeNIaTh HNPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIEHUM

YMeHue onepupoBaTh MOHATHSMH: CTEIEHBb C LIEJIBIM MOKa3aTEeIeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIlle €AUMHUIBI, YMEHHE BBIMOJHATH PAacy€Thl MO (QopMyIiam,
npeoOpa3oBaHus IENbIX, APOOHO-PAMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaToB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM TNEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE pellaTh JIMHEHHbBIE U KBAIPATHBIC YPABHEHHS,
JIpOOHO-pallMOHANBHBIE YPaBHEHHUS C OJHOM MEPEMEHHOM, CHUCTEMBI
JIBYX JTMHEWHBIX YPAaBHEHUM, JMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHANBHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 3a7ad; YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUA, TpaduK QyHKIUH, HYIH
byHKIIH, MPOMEXYTKH  3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAaWMEHbIIEe 3HAYCHMS
byHKIUY; yMEHHE OIepupOBaThH MOHSITUSIMU: npsimast
PONOPLHUOHATIBHOCTD, JIMHEHHAs: PYHKIUS, KBaApaTHUHas (QyHKIMS,




oOpaTHass MPONMOPIHMOHATLHOCTh, Mapaboiyia, TUnepooaa; yMEHHE
ctpouth rpaduku  (GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpPENICIICHUs] CBOWCTB IPOILIECCOB U 3aBHUCUMOCTEHU, IS PEIICHHSI
3a/a4 U3 IpYruxX Y4eOHBIX NMPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYMHAMU

Ymenue OIepupoOBaThH MOHSTHSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATEIbHOCTEHN, (DOPMYIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ad, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIIOK U YCIIYT, HAJIOTH, 33J]aud U3 00JaCTH YIpaBJIeHUs JINYHBIMU
U CeMEWHbIMH (UHAHCAMM); YMEHHE COCTABISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLICHUBATH I1PaBI0NO0J00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB
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YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Mpsmas,
Ty, JoMaHas, yrod, MHOTOYTOJIbHHK, TPEYrOJIbHUK,
paBHOOEIPEHHBIH " PaBHOCTOPOHHHI TPEYTrOJbHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETHIPEXYTOJIBHUK,  MapajjiesorpaMM,  pomo,
OpSMOYTOJNIBHUK,  KBajpaT, Tpameuusi;  OKPYXKHOCTb,  KpYT,
KacarelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamu;
YMEHHUE pelIaTh 3a7add, B TOM YMCIIC U3 MTOBCETHEBHOM >KHU3HHU, HA
HaXO0X/ICHHE T€OMETPUIECKUX BEIUYHMH C IPUMEHEHUEM H3Y4YEHHBIX
CBOWCTB GuUryp u (pakToB

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapaJLICFHOCTh U MEPIEHANKYISIPHOCTh NMPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYJSAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKH M NPSIMON; YMEHHE PacHo3HaBaTh PaBEHCTBO,
CUMMETpUI0O ¥ mojxobue  ¢uryp, MapaJuIeIbHOCTh |
HEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHUpe

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBATh pPa3Mepbl PEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI THEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO Mapajiesienune a; yMeHHe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IUIOIAIEH

12

13

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OIIMCAaHUIO

YMmenne ONcprupoBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
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NPOM3BEACHNE BEKTOpa HAa YHCIO, CKaJspHOE TPOHM3BEICHHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JUIS
Npe/CTaBICHUS JaHHBIX M PEIICHUs 3a/1a4, B TOM YHCJIEC U3 JPYTrUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOWKOBBIE U KPYTOBBIE
quarpaMmbl, TaONMIbI, CpeaHee apudMeTHUecKoe, MeuaHa,
HanOoJIbIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBAT U  MPeoOpa3OBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0NMIAX ¥ Ha JdarpamMMax,
OTPaKAIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHHME paclo3HaBaTh HW3MEHUYMBBIE BEJIWYUHBI B
OKPY’KaIOIleM MUPE

15

YMeHue onepupoBaTh MOHITHSAMU: CIYYaWHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIA HCXO[)
CIIy4aifHOTO OIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJIUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI U €0 POJIbI0 B MACCOBBIX SIBJICHMSIX
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VYMeHue BbIOMpPATh NOAXOMALIMHA HM3YYEHHBIH METOHA Ul pelleHHs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMATUKH
B HCKYCCTBE, OIIMCHIBATH OTJAEJBHBIE BBIJAIOIINAECA DPE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
MIEPHOINYECKHE IPOOH
13 Panmonanbupie uyucna. ApudMeTHYECKHE OINEepalud C pardoOHAIbHBIMU
YyHClIaMU
14 JleiicTBuTenbHbie Yncia. ApuMETHYECKHE ONepanuu C JIEHCTBUTECILHBIMU
YyHClIaMU
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYIICHWA, NMPUKHAKA H OLeHKa
pe3yJsibTaTa BRIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenenp ¢ uensiM mnokasareneM. CTeneHb C palUOHAJIbHBIM IOKA3aTEJIEM.
CaoiicTBa cTenEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas ApooOb
25 Apudmernueckuii  KOpeHb  HaTypaidbHOH  cremeHu.  JleiictBus ¢
apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEeHUs 1 HEPaBEHCTBA
31 Lenbie I/Iv,HpO6HO-paI_II/IOHaJ'IBHBIe ypaBHeHUsA. CUCTEMBI U COBOKYITHOCTH
ypaBHEHUH
39 Hensle u npoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nOCIe10BaTENbHOCTH
4.1 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIEI0BATENLHOCTEN
492 Apudmernueckass U TreomeTpuyeckas mporpeccur. PDopMyna CII0XKHBIX
IIPOLIEHTOB
5 OYHKIIH
Oynkuus, cnocodbl 3amaHus  ¢(yHkuuu. I'padpuk  ¢yHkuuu. OOGnacTb
ompeieNIieHus: U MHOKeCTBO 3HaueHuH pyukuuu. Hynu @ynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpoMeXyTkM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHUMYMBI (QyHKIuu. Hanbospiiee m HauMeHbIllee 3HaA4eHHE (QYHKIIMH Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IpsIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapHIUKu




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr




MOAYJb «'EOMETPUS»
INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/esiOB IIKOJIHHOW MaTeMaTUKH, UMEIOIINI CBOCH LIEIbio
0o0ecrevYnTh M3Y4YCHHE CBOKMCTB U Pa3MepoB (GUTYpP, UX OTHOIICHUH M B3aMMHOE PACIOJIOKEHUE,
OMMPAETCS] Ha JIOTUYECKYIO, JOKA3aTelIbHYIO JIMHUIO. [[eHHOCTh M3yueHUsi TeOMETpUU Ha ypOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMUCS YYUTCS TMPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHHS, CTPOUTH JIOTUYECKHE YMO3aKJIIOYEHHs], JOKa3blBaThb HCTUHHBIC
YTBEPXKJICHUSI U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTUBHOTOY,
OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHPOBATH OOPATHBIC YTBEPKIACHHMSI.

Bropoii nenpio u3ydeHHs TE€OMETPHUM SIBISIETCS HCIOJIb30BaHHE €€ KaK WHCTPYMEHTa IpHU
pEIICHUH KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKHUX 3a/a4, BCTPEUAIOIIUXCS B PEAIbHON JKU3HH.
OOyyaronuiicss TOJDKEH HAY4YUTbCS OIpPENeINTh T'€OMETPUYECKYI0 (QUIypy, OIHUcaTh CJIOBaMU
JAHHBIA YepTEX WM PUCYHOK, HANTH IUIOIIAJb 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOXOANMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalenss wiu TpeOyeMble pa3Mepbl rapaxka JJjsi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpasi, BBHIYHCIUTENbHAS JIMHUA B M3ydeHUM reomeTpuu. llpu pemenunm 3amay
MPAKTUYECKOTO XapakTepa OOydalomIMHCs YYUTCS CTPOUTh MAaTeMAaTUYECKHWE MOJENH PeabHBIX
JKU3HEHHBIX CHUTYyallii, NPOBOIUTH BBHIYUCICHHS U OICHUBATh aJI€KBAaTHOCTh IOJYYEHHOTO
pe3ynbrarta.

KpaiiHe BaXHO mMOMYEPKUBATH CBSI3U TEOMETPUU C JPYrUMHU Y4E€OHBIMH TIPEIMETaMH,
MOTHBHPOBAThH UCIOJIB30BATh OMPEIEICHUS TeOMETPUYECKUX GUTYpP U MOHSITHIA, 1EMOHCTPUPOBATH
MPUMCHEHHUE TTOJTyYCHHBIX YMECHUN B (PU3UKE U TEXHHUKE. DTH CBSI3M HAUOOJIee SIPKO BUIHBI B TEMax
«Bexropsb», «TpuronomeTpuyeckue COOTHOIICHUD», «MeTtoa koopauHat» u «Teopema [Tudaropar.

Mopayns  «['eomeTpus»  BKIIOYAET  CICAYIOUIME  OCHOBHBIE  pa3feibl  COJACPKAHUS:
«"eomerpuueckue GUTYpHI U UX CBOHCTBaY, «/3MepeHrne TeOMeTPUUECKUX BEIMYUHY, «JleKapTOBbI
KOOPJMHATHI Ha TUIOCKOCTHY, «BekTopsl», «/IBrxkeHus miockoctny, «IIpeodpazoBanust mogo0us».

Ha u3yuenue monyns «l'eomerpusi» orBonutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Havanpnele mnonsTus reomerpuu. Touka, npsmas, OTpe3OK, Jyd. Yrou. Buuael yrios.
Bepruxansaeie U cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocts
Y IIEPIEHIUKYIIAPHOCTD IPAMBIX.

Cummerpuunbie gurypsl. OCHOBHBIE CBOWCTBA O0CEBOM cuUMMeTpuu. llpumepsl cuMMeTpuun B
OKPY’KArOILlEM MUDE.

OcHOBHBIE ITOCTPOEHMSI C MOMOULIbIO LIUPKYJIs U JHUHEWKHU. TpeyronpHuk. BeicoTa, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKHA. HepaBeHCTBO TPEeyronbHUKA.

CpoiicTBa U NpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipiu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKU MapajuieNbHbIX NpsAMbIX. CyMMa YIJIOB TpEyrojbHUKA. BHemHue yribl
TPEYrOJIbHUKA.

[TpsimoyronbHblll  TpeyroabHUK. (CBOHCTBO MeAMaHbl MPSIMOYIOJBHOTO  TPEYrOJbHUKA,
IpPOBEAEHHOW K TUNOTeHy3e. IIpu3Haku paBeHCTBA  IPSAMOYTOJIBHBIX  TPEYrOJbHUKOB.
[IpsiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBenctBa B reomeTpum: HEPABEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o 0oJIblIeM yrie U 60oMbIIei cTOpoHe TpeyroibHUKa. [leprneHuKysp 1 HaKJIIOHHAs.

I'eomerpuyeckoe MecTo To4YeK. bruccekTpuca yriia u CepelMHHBINA IEPIEHAUKYIAP K OTPE3KY Kak
TFEOMETPUUYECKHUE MECTA TOYEK.

OKpy’XKHOCTb U KpYT, XOpAa U JUaMeTp, UX CBOMCTBA. B3anuMHoe pacronoxeHne OKpy>KHOCTH U
npsimoi. KacaTtenbHas n cexylas K OKpy:KHOCTH. OKpy>KHOCTb, BIIMCaHHAs B yroil. Brnimcannas u
OIMCaHHAasl OKPYKHOCTHU TPEYTrOJbHHUKA.

8 KJIACC

UYerslpéxyronbHuku. Ilapamnenorpamm, €ro npu3Hakd M CBOMCTBA. YacTHbIE cllydau
napauenorpaMMoB (IIpSMOYTOJIBHUK, pOMO, KBaapaT), MX HpU3HAaKW M cBoiictBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenus Menuanbl. lleHTpanpHas cummerpus. Teopema @aneca U Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyronbHUKOB, kod(pdunueHt mnomodus. Ilpu3zHakum 1OMOOMS TPEYrOJIHHUKOB.
[TpumMeHeHne MOJ00MS TPU PELLICHUH NPAKTUYECKUX 3a/1a4.

CpoiicTBa 1uIomIanell reoMerpuueckux ¢uryp. @opMmynbl A8 IUIOLAAM TPEYroJbHUKA,
napanjenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIaAel NOJOOHBIX QUTYD.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yrja MpsAMOYIOJbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHble 1 IEHTPAJIBHBIE YIUIBI, YTOJI MEXY KacaTeIbHON U XOPIOH. YTIIBI MEXAY XOPAAMH U
CEeKylIUMU. BrnucaHHbIE U ONKMCAHHBIE YETHIPEXYTOJIBHUKHU. B3auMHOE pacroioKeHHE IBYX
okpyxkHocTel. Kacanue okpyxxaoctend. O0IIHe KacaTeabHbIE K IByM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TanredHc yrioB oT 0 no 180°. OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
@opMyJIbl IPUBEACHHUS.

Pemenne TpeyroiabHuKoB. TeopeMa KOCMHYCOB M T€OpeMa CHHYCOB. PellleHne mpakTHYeCcKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.



[TpeoOpaszoBanue monobus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O TPOHW3BEACHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB CEKYIIUX,
Teopema 0 KBaJpaTe KacaTebHOU.

Bekrop, rHa (MO/IyJb) BEKTOPA, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAIIPABJICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPAIMK HaJl BEeKTopamu. PasnoxeHnue
BEKTOpa MO JIBYM HEKOJUTMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKaIIpHOE MPOM3BEIACHUE
BCKTOPOB, NPUMCHCHHUEC JISI HAXOXKACHUA AJIMH U YIJIOB.

JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTH. YPaBHEHHS MPSIMON M OKPY)KHOCTH B KOOPIUHATAX,
nepeceueHre OKPY)KHOCTEH M MPSIMBIX. METO/I KOOPIMHAT U €ro TPUMEHEHHE.

[IpaBuibHBIE MHOTOYrOJBHUKH. JlTMHA OKpyKHOCTH. ['pamycHass W pajauaHHas Mepa yria,
BBIUUCIICHHE JUTUH JIyT OKpYKHOCTeH. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBYOKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpHH (GUTYp (SJIeMEHTapHBbIC IPEICTABICHUS).
[TapannensHbii iepenoc. [1oBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI MOAYJIA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOSHHUS MpOrpaMMmbl ydeOHOoro wMoayns «['eomerpus»
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBIICHUEM HHTEpeca K MPONUIOMY U HACTOSIIIEMY POCCHUHCKON MaT€MAaTHKH, [IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHHUSM POCCHIMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIbI, K
WCITOJIb30BAaHUIO 3TUX JOCTHIKEHUN B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOSI3aHHOCTEH TpaKJaHWHA U peaiu3allid  €ro Ipas,
MPEJICTABICHHEM O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, SIBJICHUM,
MpOLEAYyp TPaKIAHCKOTO o0IIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM
BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyacTHE B PEHICHUU TMPAKTUYECKUX 3a/lad MaTeMaTHYeCKOU
HaIPaBJICHHOCTH, OCO3HAHWEM BAKHOCTH MAaTEMaTHYECKOro 0Opa3oBaHHS HAa MPOTSHKCHHHM BCEH
JKU3HU JUISl YCTICITHOW MPOQPECCHOHATBHON IEATCIIBHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMCHHA,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM WMHAMBUAYAIBHON TPACKTOPUU OOPA30BAHMS U JKU3HEHHBIX
TUTAHOB C YIETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOITMOHATBHOMY U 3CTETHYECKOMY BOCIPUATHIO MATEMATUYECKUX OOBEKTOB,
3a/1a4, pelIeHU, PaCCYKIECHUN, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTAIINEH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEAICTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YETIOBEKA, TPUPOIBI M 00I1IeCTBA, TOHUMAaHUEM MaTeMaTHYECKON HayKH
Kak cdepbl YEIOBEYECKOW MEeATENbHOCTH, JTaloB €€ pa3BUTHS M 3HAYUMOCTU Ui Pa3BUTHUS
[MBHWJIN3AIMHU, OBJIAJICHUEM S3bIKOM MAaTEMaTUKH U MaTEMaTHYECKOW KYJIbTYpOHl KaK CPeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMU UCCIIEA0BATENIbCKOM 1€ATEIbHOCTH;

6) ¢usunueckoe BocnuTaHue, GpopMHpoOBaHHME KYJILTYPbI 310POBbSI U IMOIUOHAIBLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTHYECKHE 3HAHWUS B HMHTEPECaX CBOETO 3JI0POBBS, BEIACHUS
3I0pOBOTO 00pasa KH3HU (30pOBOE MUTaHHE, cOATaHCHUPOBAHHBIA PEXUM 3aHITHA U OTABIXA,
perymnsipHasi gu3uyeckass aKTHUBHOCTh), C()OPMUPOBAHHOCTBHIO HaBbIKa pe(dJIeKCUU, MPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0TM4YecKoe BOCIIMTAHUE:

OpUEHTaIlel Ha MpUMEHEHHEe MaTeMaTHUeCKUX 3HAHUM [UIsi pelieHus 3agad B 00JacTu
COXpPAaHHOCTH OKPYXKAIOIIEH Cpeabl, TUIAHUPOBAHUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX
MOCNEACTBUIA JUISI OKPYXAIOIIeH Cpellbl, OCO3HAHMEM TJ00aIbHOr0 XapakTepa SKOJIOTHYEeCKHX
npo0JieM U ImyTel X peleHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COUMATbHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEOMNPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYrHX
J0JIel, MpUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC 3HAHMS, HABBIKA 1 KOMITETEHIIUH U3 OTTbITa
ApYyrux;

HEOOXOAMMOCThIO B (POPMUPOBAHWUM HOBBIX 3HAHUN, B TOM 4YHCIE (DOPMYIHpOBaTH HJIEH,
MOHSITHSI, TUMOTE3bI 00 OOBEKTaX M SBICHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neduuTel COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO Kak
BBI30B, TpeOYyIOLIMIl KOHTPMEp, KOPPEKTHPOBaTh IPUHUMAaEMble pEIIEHUs U JeicTBHA,
(GbopMyIHpOBAThH M OLICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

® BBUIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
HOHATHUH, OTHOLUIEHUH MEXly IOHATHAMHU, (OPMYJINPOBATh ONPEEIEeHNUs TOHATUH, yCTaHABIUBATb
CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PHUKAIMHA, OCHOBAHUS JUIsi 000OIIEHUST M CPaBHEHUS, KPUTEPHH
POBOJUMOI0 aHAJIN3a;

® BOCIPUHHUMATH, (HOPMYIHPOBATH M NPe0oOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC H
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIIATh MaTeMaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTUBOpeuus B (akrax,
JTAHHBIX, HAOJIIOACHUAX U YTBEPKACHUSAX, PEAIaraTb KpUTEPHHU /715 BHISIBICHUS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYHIA;

e JenaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M HMHJYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHUH 110 aHaJIOTUH;

e pa3buparh J0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUH (IIpsIMble U OT IPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITENIFHO HECIOKHBIE JOKA3aTeIIbCTBA MATEMAaTHIECKUX (DaKTOB, BHICTPAUBATh
apryMEHTaluI0, TMPUBOIUTH MPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

e BbIOMpATh Ccr10COO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILCHMS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

® ICIIOJIB30BAaTh BOIPOCHI KaK HCCIENIOBATENIbCKUM MHCTPYMEHT IMO3HaHUsS, (OPMYIUpPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUUE, TPOOIEMY, CAMOCTOSTENILHO YCTAaHABINBATH UICKOMOE U
JaHHoe, (POPMUPOBATh TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIUIO, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSTEIBHO COCTaBIEHHOMY TIUIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEOOJbIIOE HCCIEAOBAaHWE II0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBHCUMOCTE 0OBEKTOB MEXTy COOOI;

® CaMOCTOSITENBbHO (HOPMYIHPOBATh OOOOIIEHHSI U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUs, UCCIIeI0BAaHUs, OLEHUBATh TOCTOBEPHOCTh MOJIYYEHHBIX PE3YJbTAaTOB, BHIBOJIOB U
0000I1IEeHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, @ TAK)KE BBIJIBUTaTh MIPEAIOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

® BBIIBIATH HEAOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALMU, JAHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1auu;

e BHIOMpATh, AaHAIM3MPOBATH, CHUCTEMATU3UPOBATH M HWHTEPHPETHPOBATH HHPOPMALIUIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

e BbIOMpaTh (QopMy MpeAcTaBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pELIAaeMble 3aJa4u
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

® OIEHUBaTh HAAEKHOCTb HMHPOPMAIMHM MO KPUTEPHSIM, MPEIVIOKEHHBIM Y4YUTENIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIE YUeOHbIEe JeHCTBHUSA:



® BOCHPHHHMATH W (OPMYIUPOBATH CYKICHHS B COOTBETCTBHUH C YCIOBHSIMH U LEISIMHU
o0IIeHus1, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MMChbMEHHBIX TEKCTAX,
JaBaTh TIOSCHEHUS IO X0y PEIICHUs 3a/]aui, KOMMEHTHUPOBATh TOJTYyICHHBIN PE3ysIbTarT;

e B Xo0j¢ OOCYXIEHHS 3aIaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TEMBbI, MPOOIIEMBI,
pemaeMoil 3aaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa MOWCK PEUICHHUsS, COMOCTABISTH CBOM
CYXKICHHS C CYKICHHSIMH APYTUX yYaCTHHKOB JHWANIora, OOHApPYXKHUBATh PAa3IHYUE U CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® IMPEJACTaBIATh PE3YIbTATHl PEIICHHS 3a/Ja4yd, SKCICPUMEHTA, HWCCIICOBAHMS, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (popMaT BHICTYIUICHHUS C yU4ETOM 3ajad MPE3CHTAlUd U 0COOCHHOCTEH
ayJUTOPUH;

® [IOHUMAaTh M HWCIOJBH30BaTh MPEHMYIIECTBA KOMAHAHOW W MHIUBUIAYATbHOW pabOTHI MpHU
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a]1a4;

® [PUHUMATh IEJIb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHH3AIMI0 COBMECTHOMU
paboThI, pactpenesaTh BUAbI paboT, JOTOBAPHBATHCS, OOCYKIATh MPOIECC U PE3YNIbTaT paboTHl,
0000111aTh MHEHUS HECKOJIBKUX JIOIEH;

® y4YacTBOBaTh B TPYIIOBBIX (popmax paboThl (0OcyxaeHus, oOMEH MHEHHUSMH, MO3TOBbBIE
HITYPMBI M JIPYTHUE), BHITIOIHATH CBOKO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJICHaMHd KOMAH/IbI, OIEHUBATh KAueCTBO CBOETO BKJIaga B OOIIMHA TPOAYKT IO KPUTEPHSIM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelCcTBUS

Camoopranusauus:

® CaMOCTOSITEIBLHO COCTaBIIATH ILJIaH, AJITOPUTM PEIICHHS 3a7a4d (MM €ro 4acTh), BBIOMpaTh
crocod pemeHuss € y4E€TOM HUMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

® BJIAJETh CHOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJSI TMpoIlecca W pe3yibTaTa perieHus
MaTeMaTHYeCKOM 3aa49u;

® MpEeIBHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEHICHUH 3aJa4d, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAl/ICHHBIX OIIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;

® OLICHMBaTh COOTBETCTBUE pe3yJbTaTa AEATEIbHOCTH IMOCTABICEHHOM WEIH M YCIOBHSM,
OOBSCHATH MPUUMHBI TOCTHXKEHUS WM HEJAOCTHKEHUS 1IeTH, HAXOJUTh OIHUOKY, 1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4ueHus B 7 kjiacce o0y4Jaronuuics MoyquT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

PacniozHaBath M3yueHHBIE TEOMETPUUYECKUE (PUTYPBI, ONPEIEISITh UX B3aUMHOE PACIIOIOKEHUE,
n300pakaTh TEOMETPUYECKHE (DUTYpHI, BBITIOJHITH YEPTEKHU IO YCIOBUIO 3amadd. M3mepsaTs
JUHENHBIE U YTJIOBbIE BEJIMYMHBL. PemaTe 3a/1aui Ha BBIYMCIECHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyIo OLIEHKY JTUHEHHBIX U YIIIOBBIX BEIMYMH IPEIMETOB B peasIbHOM KU3HU, Pa3MEPOB
MPUPOIHBIX 00BEKTOB. Pa3znuuaThk pa3mMepsl 3TUX 0OBEKTOB MO MOPSIKY BETUUUHBL.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aM.

[Tonb3oBaTbcsl MpPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIOJIb30BAaTh MPU3HAKU U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB IPH PEIICHUU 3a/1au.

[IpoBOIUTH TOTUUECKHUE PACCYKICHHS C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITomp30BaThHCH IMprU3HaKaM paBCHCTBA MPAMOYI'OJIBHBIX TPECYIrOJIbHHUKOB, CBOMCTBOM MEAUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aad.



OnpenensaTs NapajieTbHOCTh NPSAMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEKyILasi.
Onpenenars napauieIbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJJHON MPSAMOU
J10 TOYEK APYrOH MpsSIMOM.

Pemate 3amaun Ha KiaeT4aTol Oymare.

[TpoBOIUTH BBIYMCICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIE 3HAYCHHUS YTIIOB B TEOMETPUUYECKIX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTIOJbHHUKOB U MHOIOYI'OJIbHUKOB, CBOWMCTB YIJIOB,
00pa30BaHHBIX IIPU NEPECEUEHUU JIBYX NapauIeIbHBIX MPSAMBIX CeKyllei. Pemars npakrnyeckue
3a/1a4d Ha HaXOXKJECHUE YIJIOB.

Brnaners MOHSATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OINpeNeNiTh OMCCEKTPUCY yria U
CEepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh ONPEICIIEHUS OKPY)KHOCTM M Kpyra, XOpIbl M JAUaMeTpa OKpPYXHOCTH,
MI0JIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3THU CBOMCTBA IPU PELICHUM 3a/a4.

BnaneTe NOHATHEM ONMHMCAHHOM OKOJIO TPEYTOJIbHHUKA OKPYXKHOCTH, YMETh HAXOAUTh €€ LIEHTP.
[Tonb30BaTbes (pakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA IMEPECEKaroTCsl B OJHOMN
TOYKE, U O TOM, YTO CEpEAUHHbIC MEPIEHAUKYISAPbl K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B
OJHOM TOUKE.

Biamers  moHsATMEM ~— KacaTeNbHOM K = OKPY)KHOCTH,  IIOJIb30BaTbCsd  TEOPEMOM O
NEePHEHANKYIISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KACAHHUS.

[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMH HEPABEHCTBAMU, [IOHUMAaTh UX MPAKTUYECKUI
CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koH1y o0yuenus B 8 kj1acce 00yJaromuiics MoJIyduT CIEAYIOIINe TPeIMETHbIC Pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJABl YETHIPEXYIOJbHUKOB, HUX JJIEMEHTBI, I0Jb30BaThCS HX
CBOMCTBAMH MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IprMeHsITh CBOWMCTBAa TOUKM IEPECEUEHUs MEAUaH TPEyrojibHHKa (LIEHTpa Macc) B PELIEHUU
3azay.

Bnagers noHsTHeM cpeAHEW JIMHUU TPEYroJbHUKA U Tpalelu, IPUMEHATh X CBOWCTBA IPHU
pelmieHnn reomeTpuyeckux 3anad. Ilomb3oBatbes  Teopemoir  Q@aneca M TEOpEMOM O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHbHUKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.

[Tonb3oBatbes Teopemoit Iludaropa ans pemeHUs reOMETPUYECKUX M MPAKTHYECKHUX 3a7ad.
CTpouTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/1a4axX, CAMOCTOSITENIBHO AENIaTh YEPTEXK U
HaXOJHUTh COOTBETCTBYIOIIHNE JIUHBI.

Brnagets NOHATHSMU CHHYca, KOCHMHYyCa W TaHI€HCAa OCTPOro yrija MpsSMOYTOJIbHOTO
TpeyrojiabHuKa. [1071b30BaThCs 3TUMHU MOHSITUSMH IS PEIICHUS TPAKTHUECKUX 3ajau.

Bbraucnsate (pa3nuyHbIMU crOCO0aMU) TUIOMIAAb TPEYTOJbHUKA U TUIOIMIAAH MHOTOYTOJIBHBIX
¢uryp (monp3ysich, riae HEOOXOIUMO, KaNbKyJIsATopoM). I[IpUMeHSTH MOJydeHHblE YMEHHs B
MPaKTUYECKHX 3a/1ayax.

Bnagers MOHATHSAMHU BIMCAHHOTO M LIEHTPAJIBHOTO yIja, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJamu (CeKylIMMH) U yIriie MEeXIy KacaTelbHOM M XOpAOil mpu pelieHuu
FeOMETPUUECKUX 3aj1au.

Brnaners mnoOHSATHEM ONMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHITh CBOMCTBA OIKMCAHHOIO
YEeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHATh MOJyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKUE MOJENH Jis 3a7ad
peasibHOM JKM3HM W MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIEHUS C IPUMEHEHHEM NoJao0us u
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOMMO, KAJIBKYISTOPOM).

K xoniy o0y4uenus B 9 kiacce o0yJaronuuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOIUTh C MX MOMOIIBI0 PA3TUYHBIE
AIIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ MOMOIIBbIO KaTbKYAATOPA) ITHHBI ¥ YTIIbI ISl HETAOIUYHBIX 3HAYCHUN.



[Tonb30BaTbest opMynaMu TPUBEICHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM TOXIECTBOM JIJIS
HAXOXJICHUS COOTHOIICHUH MEXy TPUTOHOMETPHUSCKUMHU BETHIMHAMHU.

Hcnonk30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISI HAXOXKJICHUS Pa3IMYHBIX DJIEMEHTOB
TPEYroJbHHUKA («PElIeHUE TPEYTrOJbHUKOBY), IPUMEHSTh UX IPH PEIICHHH ICOMETPHYECKHX 3a/1a4.

Brnagets nonstusimu ipeoOpa3zoBaHus MOA00Hs], COOTBETCTBEHHBIX JIEMEHTOB TOIOOHBIX QUTYP.
[Tosb30BaThCs CBOMCTBAMHU TO00MS TPOM3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOIUTh
yrael 'y monoOHbIX (uryp. [IpuMeHSITh CBOWCTBA MOAO0OMS B MPAKTUYSCKUX 3ajadax. YMETh
HPUBOUTH IPUMEPHI TIOJOOHBIX (DUTYP B OKPYXKAIOIIEM MHpE.

[Tonmb30BaThCs TEOPEMaMHu O IPOU3BEICHUU OTPE3KOB XOP/I, O TPOU3BEICHUU OTPE3KOB CEKYIIIHX,
0 KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOPaMHU, IOHUMATh UX T€OMETPUICCKUN U PU3NICCKUI CMBICII, TPUMEHSTH UX
B PCIICHUHU T€OMETPUUYCCKUX U (PHU3HUECKUX 3aa4. [I[pHMEHSTh CKaJIIpHOE IPOU3BEICHUE BEKTOPOB
JUTSL HAXOKJICHHSI JIUTHH U YTJIOB.

[Tosb30BaThCs METOIOM KOOPIMHAT HA IJIOCKOCTH, IIPUMEHSTH €r0 B PEIICHUH FCOMETPHUCCKHUX
U TIPAaKTHYECKUX 3a/1a4.

BrnaneTp TOHATUSMH TPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JYTH
OKPYXKHOCTH M PaJIMAHHON MEPBI yTIila, YMETh BBIYUCIISATH TUIOMIAb Kpyra U ero yacrei. [[puMeHsTh
MOJTyYCHHBIC YMEHUS B MPAKTHUYECKUX 3aj1adax.

Haxomute ocu (Wi HEHTPBI) cHUMMETpHH (QUTYp, TPUMEHSATH JBWKCHUS TUIOCKOCTH B
NPOCTEHIINX CITyYasiX.

[TpuMeHsTh TOTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMATHYCCKHE MOJCIU JUIS 3a7ad
peaabHON JKU3HM M MPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHUS C MPUMEHCHHEM IOJ00HS W
TPUTOHOMETPUYCCKHUX (QYHKIHH (ITOJIB3YACH, T HEOOXOAMMO, KATbKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
) i caoticrsa. Hsmepenne reoverpseex 14 Bumiorera LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubnunoreka LIOK
2 TpeyrompHuiu 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 1 Bbu6mmoteka [JOK
TpPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnnorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnmnorexa LIOK
S TosTopenne, 00obmennue snarmii 4 1 https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTbI padoThbI pecypen
. bubmuorexa [JOK
! HeThIpExyrobHiKn 12 . https://m.edsoo.ru/7f417e18
T o
2 nggﬁzﬁznoiﬂaiﬁ{g;ii%?gai mo00HbIE 15 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
I1 .H i
3 PeYTOLHHKOR H MHOTOYTOLHA (Uryp 14 ) BuGmorera LIOK
' https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u nauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bu6mmoreka [JOK
6 [osTopenue, obobmenne snanmii 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 06PA30BATETBLHBIE
padoThbI padoTbI pecypeb
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. Penienne TpeyrojapHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpaszoBanue nonodus. Metpuueckue bubnuorexa [JOK
2 10 1 _
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
;| Dmmmesoronm fas | Bumeorea 110K
Py HIa/Lh Kpyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 JIBHOKCHHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 7 2 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJLHOM ITPOI'PAMMBI

7 KJIACC

Kon

NPOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

6

['eomeTpus

6.1

PacriosHaBaTh M3y4eHHbIE reOMEeTpHYeCKHe (QUTYPBI, ONIPEACISATh UX
B3aMMHOE pPAacIlOJIOKEHUE, M300pa)xaTh reoMeTpudeckue (urypsl,
BBITIOJIHATh YEPTEXKHU IO YCIOBHIO 3a7ayd. V3MepsTh JuHEWHbIE U
YTJIOBBIC BCIIMYMHBI. Pemarsn 3ala4i Ha BBIYHUCJIICHUC OJIMH OTPE3KOB
Y BEJIMYHH YIJIOB

6.2

6.3

6.4

6.5

Jenats rpy0yr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEIMYHH IPEIMETOB B
pealbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Pasznnyarhb
pa3Mepbl ITUX O0BEKTOB 110 HOPSAIAKY BETUUUHbI

Ctpoutb 4epTekH K F€OMETPUUECKHUM 3a/1adam

ITonb3oBaTbcs IIPU3HAKaAMU paBeHCTBA TPEYTOJIbHUKOB,
UCMONb30BaTh  INpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4

HpOBOILI/ITI) JJOTHUYCCKUC pacCyxacHus C HUCIIOJIB30BaHHEM
IrCOMCTPHUUICCKUX TCOPEM

6.6

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYTrOJIBHUKOB, CBOMCTBOM MEIHMAHBI, IPOBEIEHHON K THIIOTEHY3€
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

6.7

OnpeaensaTs NapaiebHOCTh MPSAMBIX ¢ TIOMOIIBIO YITIOB, KOTOpPbIE
obOpasyer ¢ HUMHU cekyIas. OnpeaensTh NapauieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM MPSAMON 10 TOYEK
JIpYrou npsMou

6.8

Pemrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

[TpoBOIUTH BBIYMCICHUS U HAXOIUTh YHUCIOBbIE M OyKBEHHBIE
3HAQYEHMsI YIVIOB B TIE€OMETPHYECKHX 3aJadax C MCIOJb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IpPU TEPECEYCHUU JBYX MapauIeIbHBIX MPSMBIX
cekyulen. Pemars npakTH4YeCKue 3a/1a4u Ha HAXOXKIECHUE YITIOB

6.10

Bnagerp TNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh
ONpeeNiaTh OUCCEKTPUCY yIjla M CEepeAUHHBIA NEePIEeHIUKYISp K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOUEK

6.11

@opMyIIMpOBATH OMNPEAEIICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMaMeTpa OKPY>KHOCTH, IIOJIb30BaThCS MX CBOWCTBAaMHU. Y METh
MIPUMEHSATH 3TH CBOMCTBA MPU PELICHUH 3a/1a4

6.12

Bianers moHsATHEM ONHMCAHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. [lonp3oBaThecs (hakTamMu O TOM, YTO
OUMCCEKTPUCHI YTIIOB TPEYTOJbHUKA TIEPECeKaloTCsa B OAHON TOYKE, U
0 TOM, 4TO CEPEANHHBIE IEPIEHIUKYIISIPEI K CTOPOHAM TPEYTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOYKE




6.13

Brnaners mnoHsTHEM KacaTeNbHOM K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMON O TEPHEHIUKYIIPHOCTH KacaTelbHOM M pajuyca,
IPOBEIEHHOIO K TOUKE KacaHUsl

6.14

6.15

8 KJIACC

Koxa

MPOBEPSIEMOT0
pe3yJibTaTa

6

ITons30BaThCA HpOCTCﬁH.IHMPI TCOMETPUICCKUMHU HEPABCHCTBAMU,
IIOHHUMAThb UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJI

[IpoBOIUTH OCHOBHBIE T'€OMETPUYECKUE IMOCTPOCHHUSI C TMOMOIIBIO
LHUPKYJIS ¥ JIMHEHKU

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

I'eomeTpus

6.1

6.2

PacniozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI,
10JIb30BATHCS UX CBOMCTBAMH MPU PELLICHUU F'€OMETPUUECKHX 3a]au
IIpuMeHATH CBOMCTBA TOYKHM IIEPECEUECHMs] MEAUAaH TPEYrOJbHHUKA
(LeHTpa Macc) B PEIICHUH 3a1a4

6.3

6.4

Brnagete moHsiTUEM CpeAHEN JIMHUM TPEYroJbHUKA WU Tpaleuuu,
IPUMEHSTh WX CBOWMCTBA IpPH PEUIEHUMM TIE€OMETPUYECKHX 3aj]ad.
[Tonb3oBatbes Teopemoit daieca U TEOPEMO O MPONOPLUOHATBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUs IPAKTHUECKUX 3aj1a4

[IpuMeHSATh TpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH
F€OMETPUYECKUX 3a]1a4

6.5

[Tonb3oBatbes Teopemoit [Iudaropa 11st perieHus: reoMeTpUUEcKUX 1
IPAKTHYECKUX 3amad. CTpoUTh MaTEMAaTHYECKYyH0 MOZEIb B
MPAKTUYCCKUX 3aaa4ax, CAMOCTOATCIIbHO A€IaTh qepTén( U HAaXOOUThb
COOTBETCTBYIOIINE AJINHBI

6.6

Biagete NMOHATHAMHU CHHYCA, KOCHHYCa M TaHIE€HCa OCTPOro yria
IIPSAMOYTOJIBHOTO TPeyrojibHHUKa. [10nbp30BaThbCs 3TUMH NOHATHAMU
JUIS peLIeHUs IPAKTUYECKUX 3a1a4

6.7

6.8

Bbruucnate (pa3nuyHbIME crioco0amMu) IUIOINAb TPEYroJbHUKA U
IUIOUIAId MHOTOYTOJbHBIX (GUryp (MOJB3YACh, IJle HEOOXOIUMO,
KaJIbKYyIATOpOoM). [IpMMEHSATh MOJTy4eHHbIE YMEHHS B IPAKTHUYECKUX
3ajavax

Binanerp MOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
KCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIIIaX MEXAY XOpAamMu
(CeKymmMH) U yriie MEXIy KacaTeIbHOW M XOPJOH MpHU PEHICHUH
reOMETPUUYECKUX 3a/1a4

6.9

6.10

Biagers NOHATHEM OIMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJbHUKA IIPU PELIEHUH 33]1a4

[IpuMeHsTh TOJIy4€HHBIE 3HAHHUS HA NPAKTUKE — CTPOMTH
MaTeMaTHUYecKue MOJIEIH IS 3a7au peajbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS] C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPHH (II0JIb3YSACh, TJI€ HEOOXOAUMO, KAIbKYJISTOPOM)




9 KJIACC

Kon

NPOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

6

['eomeTpus

6.1

6.2

6.3

6.4

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYTOJBHOTO TPEyrojbHHKa
(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY»). Haxomuts (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YIVIBI A HeTaOJIM4YHBIX
3HaYEHUN

ITonb3oBarbes dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/ICHUSI COOTHOLLIEHUI
MEK]1y TPUTOHOMETPUYECKUMU BEJIMUUHAMU

Hcmons30BaTh TCOPEMbI CHHYCOB MW KOCHHYCOB [JII HaXO0XICHHUA
Pa3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
MMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a1

Brnaners moHsTHSIMH TIpeoOpa3oBaHUsl MOJO0MS, COOTBETCTBEHHBIX
3NIEMEHTOB MoN00HBIX (uryp. Ilonb30BaThest cBOMCTBAMU MONOOHS
MPOU3BOJILHBIX (PUTYpP, YMETh BBIYUCISATH UTHHBI U HAXOAUTH YIIIBI Y
nof00HbIX ¢uryp. [IpumeHaTs cBoicTBa MOJO0OHS B MPAKTUYECKUX
3ajadax. YMEThb TNPUBOJIUTH TPHUMEPHl TNOJAOOHBIX ¢(uryp B
OKpYXXaIoIIeM MHpPe

6.5

6.6

6.7

Ilonb3oBaTbcs TeOpeMaMu O IPOU3BEIECHUHU OTPE3KOB XOpA, O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaAPaTe KacaTCIbHON
ITonb30BaTbcs BEKTOpPAMM, IIOHMMAThb HX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIICHUU I'€OMETPUUYECKUX U
¢usnueckux 3anay. [IpuMeHsTH cKalsipHOEe NPOU3BE/IEHHE BEKTOPOB
JUISl HAXOXKIEHUS JUIMH U yTJI0B

ITons30BaThCSA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B
PCIICHUU T'COMECTPUUCCKUX U ITPAKTUYCCKUX 3aJa4

6.8

6.9

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M pPaUaHHOM MEpHI yria,
YMETb BBIYUCIATH ILIOIIAAL Kpyra W ero dacre. IIpumensars
IIOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax

Haxomuth ocu wiaM LEHTpHl CUMMETpUM (Uryp, HpPUMEHATH
JBHKEHHUS INIOCKOCTU B IIPOCTEUIIUX CIIyYasX

6.10

[IpuMeHATH TONYYEHHBIE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTHUYecKue MOJIETIH IS 3a7au peaJbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUYECKUX (QYHKIMHA (TOJB3YSACh, TJAe HEOOXOAUMO,
KAJIbKYJIATOPOM)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 ['eomerpus

HavanbHble nouaTHs reomerpun. Touka, npsmas, 0Tpe30K, Jyd. Yroi. Buast

6.1 yrioB. BeprukaneHble M cMexHble yrubl. buccexkrpuca yrna. Jlomanas,
MHOTOyrojibHUK. [[apamuienbHOCTh U NEPIEHAUKYIIIPHOCTD IPSIMBIX

6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHUH.
[TprMeprl CUMMETPHH B OKPYXKAIOIIEM MUPE

6.3 OcHOBHBIE IIOCTPOEHHUS ¢ NOMOULIBIO LUPKYJS M JIMHEHKH. TpeyroyibHUK.
BricoTa, Mennana, OuccekTpuca, ux CBOMCTBA

6.4 PaBHOOeIpeHHBII W pPaBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA

65 CBoiicTBa W TpPHU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKA. I[Ipu3HaKu
paBEHCTBA TPEYTOJbHUKOB

6.6 CpolicTBa M TNpU3HAKK HapauledpHbIX Hpsambeix. Cymma  yrjios
TpPEyroJIbHUKA. BHEIIHKE yIIIbl TpEYTrOJbHUKA
[TpsimoyronbHbl  TpeyroiabHUK. CBONCTBO MeIWaHbl MPSIMOYTOJbHOTO

6.7 TPEYrojabHUKa, MPOBEAEHHOM K runoreHyse. IlpusHakm paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEyroJbHUK C YTIIOM B
30°
HepaBeHcTBa B T€OMETpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopemMa O OoJblleM Yyrie u OoJblIeld CTOpPOHE
TpeyrojabHUKa. IleprnenauKynsp U HaKJIOHHAs

6.9 I'eomerpuyeckoe MecTo TOYEK. buccekTpuca yriia W CEpeIMHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK
OkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoiicTBa. B3ammHoe

6.10 pacrioyio’)keHNe OKpY)KHOCTH H TpsMoil. KacatenmpHass W cekymas K
OKPY>KHOCTH

6.11 OKpyXKHOCTb, BNMCAaHHas B yroj. BrncaHHas M onucaHHas OKPYKHOCTH
TPEYrOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomeTpus

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpamenusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA M  IPU3HAKH.
[IpsimoyronbHas Tpanenus

6.4 Meroa yaBoenus menuansl. LlenTpansHas cummerpus. Teopema daineca u
TEOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa




6.6 [Togobue TpeyronbHUKOB, KodhdumueHT momodbus. [IpusHaku momoOus
TPEeYTrONbHUKOB. [I[puMeHeH e MOA00HS PU PEIICHUH MPAKTUICCKHIX 331a9
6.7 @opmynbl UIS MJIOLIAAU TPEYroJIbHMKA, MNapaiienorpaMma, pomba H
Tpanenuu
68 CroiicTBa Tmutomazeii reomerpudeckux ¢uryp. OTHOIIGHHE ILIOIIAIeH
oT0OHBIX pUryp
6.9 Brrunciienue miomaei TpeyroJibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl [ludaropa npu pemieHun
MPaKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAHT€HC OCTPOTO yria HPsIMOYI'OJBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE TOXKIECTBO. | PUTOHOMETPUYECKHE
¢byakuum yrios B 30°, 45° u 60°
6.12 Bnucannble M LEHTpalIbHbIE YIJIbI, YIOJl MEXAY KacaTeIbHON U XOpAOM.
VYTIbl MeXAYy XOpJaMu U CEKYIIIUMU
6.13 BrnicanHble ¥ ONMCaHHbIE YETHIPEXYTOJIBHUKHI
6.14 B3anmHoe pacnonoxkeHue AByX OKpyxkHocTeil. KacaHue oOkpyKHOCTEM.
OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEePKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, Taaresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. DOPMYIIBI IPUBEICHUS
Pemenue TpeyronpHukoB. Teopema KOCUHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAaKTUYECKUX 337a4 C HMCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momodus. [Togodme COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUN OTPE3KOB XOpP/, TEOPEMBI O IPOH3BE/ICHHN OTPE3KOB
CEKYIINX, TeOpeMa O KBaJpare KacaTeJlIbHOU
Bexktop, nmnuHa  (MOAyJdb) — BEKTOpAa,  COHAIPaBIIEHHbIE  BEKTOPHI,
6.5 MPOTUBOINOJOKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIepaliy Ha/l BeKTopaMu. PaznokeHue BekTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkansipHOe IPOU3BEAECHNUE BEKTOPOB, IPUMEHEHUE TS
HaxO0>KJICHUS IJTUH U yTJIOB
JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NMPSAMOU M OKPYKHOCTH B
6.7 KOOpJAMHATAX, EpPEeCceUeHrne OKPYKHOCTEHN U MPsAMbIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [TpaBWIIbHBIE MHOTOYTOJIBHUKH
6.9 Jmara OKPYKHOCTH. I'pamycHas u paguanHas Mepa yria, BRIYUCICHUE JJIUH
JIyT OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBWOKEeHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpuU Guryp (deMeHTapHbIe
npencrasienus). [lapamnensHsiil neperoc. [loBopot







ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, MUK, TPUMEHSITh UX MPU PELICHUH
3ajjad; yYMEHUE UCIOJb30BaTh TIpauuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMUCAHUs PEaJbHBIX IIPOLECCOB M SBICHUH, NpU
pELICHUH 3aJ1a4 U3 IPYTUX YYeOHbIX IPEIMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH
BBICKAa3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUHI

YMeHue onepupoBaTh MOHATUSIMH: HATYPAJIbHOE YUCIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypalbHBIX YHCEN, IPU3HAKU
JIEIUMOCTH, 1LIEJ0€ YKCIO0, MOJIYJIh Yucia, OOBIKHOBEHHAs IpoOb U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE YHCII0, apu(METHYeCKUl KBaJpaTHBIA KOPEHB;
YMEHUE BBINOJHATH JEHCTBUS C 4HCIaMHM, CpPaBHUBATb U
YHOPSAIOYMBATh YHMCJIA, NPEACTABIATH YHMCIA HAa KOOPAMHATHOM
pSIMOM, OKPYIJISITH YHCIIA; YMEHHUE JenaTh MPUKHUIKY W OICHKY
pe3ynbTaTa BEIUUCIECHUN

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM I0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIlIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, APOOHO-PAMOHANBHBIX BBIPAXKEHUN U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOKUTEIIH, B
TOM YHCIE C HUCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaToB H
KBajJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOM TNEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOMN; YMEHUE pellaTh JIMHENHbBIE U KBAIPATHBIE YPABHEHUS,
JIpOOHO-pallMOHAIBHEIE YPaBHEHUS C OJHON MEPEeMEHHOM, CUCTEMBI
JIBYX JTMHEWHBIX YPAaBHEHUM, JMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pAallMOHANBbHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 3a7ad; YMEHHUE HCIIOJIb30BaTh KOOPAWHATHYIO
MPSIMYI0 ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJIsi M300PaKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: GYHKIUA, TpaduK QyHKIHH, HYIH
GYHKIMM,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HAWOOJbIIEE M HAaUMEHbIIEe 3HAYCHMS




GyHKIMH; ~ YMEHHE  ONEepHpOBaTh  MOHATHAMHU:  IpsMas
PONOPIHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTHUHAs (yHKIMS,
oOpaTHas TNPONOPHUOHAIBHOCTH, Napaboia, rumepOoia; yMeHHE
ctpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku I
OIIpEJIeTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, ISl PEIICHHS
3a/a4 U3 IpYruxX Y4eOHBIX MPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIPAXaTh (OPMYJIaMU 3aBHCUMOCTH MEK1Y BETHYHMHAMHU

Ymenue OIepupoBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
HCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATEIbHOCTEHN, (DOPMYIIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ad, B TOM YHUCIE 3a/ad U3 IpYrux
yueOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCJIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIOK U YCIIYT, HaJIOTH, 33J]aud U3 00JaCTH YIpaBICHUs JINYHBIMU
U CEeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLICHUBATH I1PaBI0NOJ00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB
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YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Npsmas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUMH TPEYroJbHUKH,
NPSMOYTOJIBHBIM TPEyrojJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHMUK,  IMapajulejiorpamMm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKHUX BEJIUYHUH C IPUMEHEHUEM HU3YUYEHHBIX
CBOICTB puryp u ¢pakron

YMeHue omnepupoBaTh MOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MApaJLIENFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAMUKYJSAp, HAKJIOHHAs, MPOEKLHs,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHUE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp, MapaJuIeIbHOCTh |
NEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOIIEeM MHUpe

11

YMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH pPa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE MPUMEHATh (OPMyNBI TNepUMeTpa U IUIOUIaan
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO MapajiesienuIena; yMeHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IIOIAIEH

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OIIMCAaHUIO




13

14

YMeHHne omnepupoBaTh IMOHATHAMHU: MNPSAMOYTOJbHAs CHCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
MIPOU3BEJICHHE BEKTOpAa HA YHCIO, CKaJSIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE MHCIIOIb30BaTh BEKTOPbl M KOOPAUHATHI IS
MIPEACTABJICHUS JAaHHBIX W PEIICHUS 3a]1a4d, B TOM YHCIIE U3 JPYTUX
y4€OHBIX IPEIMETOB U PEATILHOM KU3HU

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOUKOBBIE U KPYrOBBIE
quarpaMmbl, TaONWIBI, CpeaHee apudMeTHUecKoe, MeuaHa,
HanOoJIbIlIee U HAaMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOrO HabOPa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBAT U  IMPeoOpa3oOBBIBATH
uHPOPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX ¥ Ha JMarpamMMax,
OTPAKAIOIIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHME paclo3HaBaTh HW3MEHUYMBBIE BEJIWYMHBI B
OKPY’KaIOIleM MUPE

15

YMeHue onepupoBaTh MOHATUAMHU: CIyYalHBIA ONBIT (CIy4yaiHbIHA
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITUE (PJIIEMEHTApHBIH MCXOJ)
CJIy4alfHOI'O OMbITa, CIy4ailHOE€ COOBbITHE, BEPOSTHOCTb COOBITHS,
YMCHHEC HaXOAUTb BCPOATHOCTH CJIy‘-I&fIHI:IX COOBITHH B OIIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOAOM OPIraHU30BAHHOIO Iepedopa U C UCIOJIb30BAHUEM
IpaBUja YMHOXECHMS; YMEHHE OLIEHUBATh BEPOSITHOCTU peallbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HEC3aBHCHMBbIX CO6I)ITI/II71; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEJI M €r0 POJIBIO B MACCOBBIX SIBIICHUSIX
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VYMeHue BbIOMpPATh MOAXOMALIMHA H3YYEHHBIH METOH Ul pelleHHs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaT€MAaTHUKU
B HCKYCCTBE, OIIMCHIBATH OTJAEJBHBIE BBIJAIOIINAECA PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uesnble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
MIEPHOINICCKHE IPOOH
13 Panmonaneupie uncia. Apudmernyeckue omnepanud ¢ paloHaJIbHBIMU
quciIaMu
14 JleiicTButenbHbie Yncia. ApuMETHUYECKHE ONepanuu C JIEHCTBUTECIbHBIMU
qrCcIaMu
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYIICHWS, NMPUKHAKA H OLeHKa
pe3yJsibTaTa BEIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )
29 Crenenp ¢ uensiM mnokasareneM. CTeneHb C palUOHAJIbHBIM IOKA3aTEJIEM.
CBoiicTBa cTeneHU
2.3 MHorousIeHbI
2.4 Anrebpanyeckas Apoob
25 Apudmernueckuii  KOpeHb  HaTypaidbHOH  cremeHu.  JleiictBus ¢
apuQMeTHUECKUMU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEeHUs 1 HEPABEHCTBA
31 [ensie I/IvL[pO6HO-paI_II/IOHaJ'IBHHe ypaBHeHUsA. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUH
39 Llenbie u npoOHO-panMOHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekcTOBBIX 33124
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
492 Apudmernueckass U TreomeTpuyeckas mporpeccur. PDopMyna  CI0XKHBIX
IIPOLIEHTOB
5 OYHKIIH
OyHknus, cmnocodsl 3amanus GyHkuuu. ['paduk  dyakuun. OOIacTh
oTpeieNIeHus: U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTHM (PYHKIMH. MakCUMyMbI U
MUHUMYMbI ¢yHKuMd. HaunOomnpliee u HauMeHbIIee 3HaYeHUE (YHKIHMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPsIMON U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 Ux cBoicTBa
7.2 TpeyronbHuK




7.3 MHOTOYTOTbHUKH
7.4 OKpYXHOCTh B KPYT'
7.5 W3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr




Monyab «BepoiTHOCTb U CTATUCTHKA)
HHOACHUTEJIBHASA 3AITMCKA

B coBpemeHHOM 1M(POBOM MHUpPE BEPOSITHOCTb M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKU 3PEHMSI MIPAKTHUUECKUX MPUIOKEHUH, TaK U UX poJu B 00pa3oBaHUM,
HEOO0XOAMMOM KaXKA0My 4YesoBeKy. Bo3pacraer umcino npodeccuil, npu OBIaJEHUH KOTOPHIMH
TpebyeTcs Xxopoiasi 6a30Basi MOATOTOBKA B 007aCTH BEPOATHOCTH M CTATUCTHUKH, TaKasi TOJATOTOBKA
Ba)XKHA JJIs POJIOJKEHUS 00pa30BaHMsl U AJIs YCIEIHOM Npo(ecCHoHaNIbHON Kapbephl.

Kaxp1ii 4enoBek NOCTOSIHHO IPUHUMAET PEIIEHHs HA OCHOBE UMEIOIMXCS Y HETO JaHHbIX. A
U1 0OOCHOBAHHOTO TPUHATHSA PELICHUS B YCIOBHUAX HEAOCTaTKAa MM M30BITKa HH(pOpMaIuu
HEO0O0XOAMMO B TOM YHCJIE XOpPOIIO C(HOPMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHYECKOE
MBIILIEHHE.

VIMeHHO 103TOMY OCTpPO BCTaja HEoOXOAUMOCTh c(hOpMUpPOBaTh y OOy4aroluxcs
(GYHKIMOHATIBHYIO TPAMOTHOCTb, BKIIFOUAIOLIYIO B c€0sI B KaYeCTBE HEOThEMJIEMOM COCTABIISAIOLICH
yYMEHHE BOCIPUHMMATh M KPUTUYECKH AaHAIM3MPOBATh HMH(OpMAIMIO, NPEICTABICHHYIO B
pa3nmuyHbIX (popMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEaJbHBIX IPOIECCOB M
3aBUCUMOCTEH, IPOU3BOIAUTD IIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMH IPUHLIMIIAMU cOOpa, aHanu3a U MpeACcTaBICHUS
JAHHBIX W3 DPAa3IUYHBIX cdep XKM3HM oOlIecTBa M rocyjaapcrBa MHpuoOIiaeT odydaromuxces K
OOIIIECTBEHHBIM HHTEpecaM. V3ydeHne oCHOB KOMOMHATOPHKH Pa3BHBAET HABBIKH OpraHU3aIMN
nepebopa U mojcuéra yucia BapUaHTOB, B TOM 4YHCJE B NMPHUKIAJHBIX 33JadyaX. 3HAKOMCTBO C
ocHOBaMH TeopuH rpadoB co3maér Maremarudyeckuid (QyHIaAMeHT it (HOPMHUpPOBAHHA
KOMIIETEHIIMH B 00J1aCT UHPOPMATUKU U HUPPOBBIX TeXHOJOTHH. IIpy U3yyeHUN CTaTUCTUKU U
BEPOSITHOCTH O0OTAIlIAIOTCA TPEJICTaBICHUS O0YYaroIUMXCcs O COBPEMEHHOW KapTHHE MHUpa U
METOAAaX €ro HCCieoBaHus, (GOopMHUpYeTCsl MOHMMAaHUE pOJM CTATUCTUKM KaK MCTOYHHMKA
COLIMAJIbHO 3HAYUMOM MH(OpPMAaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B coorBercTBHM ¢ JaHHBIMU LEINSMHM B CTPYKTYpe MIporpammsl  Moxayis «BeposTHocTs u
CTaTUCTHKA» OCHOBHOIO 00OLIEro oOpa3oBaHUS BBIAEIEHBI CIEAYIOLIME COAEP>KATEIbHO-
MeTonudeckue nuHuu: «lIpencraBienne qaHHBIX U OoNMcaTeIbHAsl CTaTUCTHKAY, «BeposTHOCTDY,
«2nemMeHThl KOMOMHATOPUKWNY, «BBenenue B Teopuro rpadosy.

Copnepxanue mnHnn «lIpencraBneHne NaHHBIX U ONACATENbHAS CTATUCTUKA» CIIY’KUT OCHOBOU
11 OPMUPOBAHUS HABBIKOB pabOTHI ¢ MH(GOpMAIUEl: OT YTEHUS U HHTEpIIpeTalli HHPOpMaIuy,
NpeJCTaBICHHOH B Ta0nMIax, Ha AMarpammax M rpadukax, 10 cOopa, npeJIcTaBIeHHs U aHaIu3a
JAHHBIX C MCIIOJb30BAaHUEM CTATUCTHUYECKUX XapaKTEPUCTHK CPEIHHUX M paccenBaHus. Paboras c
JaHHBIMH, OOydarouiyecs ydarcs CUUTBIBaTh W MHTEPIPETUPOBATH JaHHbIC, BBIABUIaTb,
apryMEHTHPOBAaTh W KPUTHKOBAaTh MPOCTEUIINE TUIOTE3bl, Pa3MbIIUIATE HaA (akTopamu,
BBI3BIBAIOUIMMHM HW3MEHUMBOCTb, U OLEHMBATh MX BIIMSHHE HA PACCMAaTPUBAEMbIE BEIMYMHBI U
IIPOLIECCHI.

HMHTynTHBHOE NPEACTABIEHUE O CIIy4alilHON U3MEHUYNBOCTH, HCCIIEI0OBAaHUE 3aKOHOMEPHOCTEN
Y TEHJICHIIMH CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JIJIsl U3yYEHUs TEOPUU BEPOSTHOCTEN. bonbiioe
3HAUEHUE UMEIOT IPAKTUUYECKUE 3aJaHUS, B YaCTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMHU
MOJIETISIMHU.

[ToHATHE BEpOSATHOCTH BBOJUTCS Kak Mepa MpaBAonojoOus ciydaiiHoro coOwitus. Ilpu
M3Y4eHUH y4eOHOTo Kypca oOydaroluecsl 3HAKOMSTCS C MPOCTEHIIMMU METOJaMU BBIYMCIICHUS
BEPOATHOCTEN B CIIydallHbIX 3KCIEPUMEHTaX C PaBHOBO3MOYKHBIMM JJIEMEHTAapHBIMU HMCXOJaMH,
BEPOSATHOCTHBIMU 3aKOHAaMH, MO3BOJISIIOIIMMU CTaBUTh W peliaTh Oojiee ClIOKHbIE 3aqaud. B
y4eOHBI KypC BXOJAT HaydalbHble NPEACTABICHUS O CIyYalHBIX BETMYMHAX M MX UYHUCIIOBBIX
XapaKTepUCTHKAX.

B pamkax y4eOHOro MOy sl OCYIIECTBIISICTCS 3HAKOMCTBO OOYUAIOIIMXCSl C MHOXKECTBAMU U
OCHOBHBIMM ONEpalMsMU HaJ MHOXECTBAMH, DPACCMATPHUBAIOTCS MpPUMEpbl NPUMEHEHUs Jis



pelieHrs 3a7ad, a TaKXKe HCIOJIb30BaHUS B JAPYTUX MaTEMAaTHUYECKUX Kypcax H y4eOHBIX
npeaMeTax.

B 7-9 xnaccax u3yyaercst yaeOHbIN MOAYINb «BepoATHOCTD M CTATUCTHKAY, B KOTOPBIA BXOISAT
paznensl: «lIpeacraBienue JaHHBIX U ONHKCATENIbHAS CTATUCTHKA», «BeposaTHOCTBY, «DIEeMEHTHI
KOMOMHATOPHUKHN», «BBeaeHne B Teopuio rpagoBy.

Ha u3ydenne yue6HOTO MOy «BeposSTHOCTD M cTaTiCcTHKaY oTBoauTCs 102 vaca: B 7 kiacce
— 34 yaca (1 yac B Henento), B 8 kinacce — 34 yaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B
HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATBHIX) M
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OmnucartenpHasi CTaTUCTHKA: cpefHee apu(MeTHUecKoe, MeIWaHa, pa3Mmax,
HanOOJIbIIIeE W HAWMEHBINIEE 3HAYCHUS HaOOpa YHCIOBBIX NaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
4acToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepumnHbl. Yucno pédep M cymmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue TaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauud HaJ
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue TrpadUyecKoro MpeacTaBICHUs] MHOXKECTB IJis
OMMCAHMSI PEaTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcriepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL chyyaiiHOoro ombiTa. ChyyaiiHble COOBITHSL.
BepositHocT  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusIMU. CoyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €ANHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBuino ymHOxkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HAXOXXJIEHWE BEPOSTHOCTEH C TOMOINBIO JIepeBa CIYyYaWHOTO JKCIIEPHUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE Ta0dWi, JAuarpamMM, TIpaduKoB,
UHTEpIIpeTalus JaHHbIX. YTeHHe U MOCTpOeHUE TabNuIl, Tuarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO coueTaHUl. TpeyrobHUK
[Tackains. Pemenue 3aau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. CiydailHbI BbIOOp TOUKH M3 (DUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust MCIIBITaHAN 10 IepBOro ycrnexa. Cepus
ucnelTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.

CnydailHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudeckoe
oxujgaHue u aucnepcus. llpumepbl MareMaTHYEeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEpCUS]  CIyYallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAaHUU
bepnyum».

[lonatue o 3akoHe OOJIBIIKMX 4Yucell. VI3MepeHre BEpOSTHOCTEH C MOMOIIbIO
yacToT. Poib 1 3HaUeHHe 3aK0HA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O
MOAYJIA «BEPOATHOCTDb U CTATUCTUHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs IporpaMMbl ydeOHOro moayias «BeposTHocTs u
CTaTHCTUKA» XapaKTEePU3yIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIEHUEM MHTEpEca K MPOLUIOMY U HACTOSIEMY POCCUMCKONW MaTEeMaTHKHU, LIEHHOCTHBIM
OTHOILEHHEM K JTIOCTHKEHHUSIM POCCUHCKHUX MAaTEMAaTUKOB U POCCUHCKOM MaTeMaTHYEeCKOH LIKOJIB, K
UCTIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBbIO K BBINOJIHEHUIO OO0S3aHHOCTEM TIpaKAaHMHA U pealu3allid €ro Ipas,
IpPECTAaBICHUEM O MATEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUH,
IpoIeyp TPAKAAHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
STHUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAaHUEM
BaXHOCTHU MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B JIETEILHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B PELICHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOi
HAIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTHM MaTEMaTHYECKOro OOpa30BaHMsA Ha NPOTSHKEHUM Bceil
KHU3HU JJIs1 yCHEIIHOW NMpo(ecCHOHAIbHOW NESTENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX yMEHU,
OCO3HAHHBIM BBIOOPOM U MTOCTPOEHHEM MHAMBHUAYAJIbHON TPAaeKTOPUU 0Opa30BaHUS U HKU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPHATHIO MAaTEMaTHUYECKUX O0BEKTOB,
3a/1a4, pellieHuH, pacCyKICHHUI, yMEHHUIO BUIETh MaTEMaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTAallel B JAEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbBIX IpeJICTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUsl 4eJOBEKa, MPUPOABI M OOLIECTBa, IOHUMaHHEM
MaTeMaTUYeCKON HayKH Kak cepbl 4UeJOBEUECKOM e TeIbHOCTH, 3TANIOB €€ pa3BUTHS M 3HAUMMOCTHU
JUISL pa3BUTHS LUBUJIM3ALUH, OBJIAJCHUEM SI3bIKOM MaTeMAaTUKH U MAaTEMaTHYECKON KyJIbTYPOH Kak
CPEICTBOM IIO3HAHUS MHpaA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMHU  HCCIIEA0BATEIbCKON
JESTEIIBHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (OopMHPOBAHHE KYJbTYPbI 310POBbS M 3MOLHOHAJIBLHOIO
Os1aromostyqusi:

FOTOBHOCTHIO MPUMEHATh MaTeMaTHUUECKHUE 3HAHMSI B MHTEpEcax CBOETrO 3/I0pOBbS, BEICHUS
3I0pOBOTO 00pa3a >XKU3HHU (340pOBOE NMHUTAaHUE, COANaHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXa,
perymnsipHasi gu3nyeckass aKTHUBHOCTB), C()OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIeKCUH, MpU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAllMel Ha NPUMEHEHHEe MaTeMaTH4YeCKUX 3HAHWUU I pelieHus 3aaad B o0jacTu
COXPaHHOCTH OKpY’Kalollel Cpeapl, IJIaHUPOBAaHHUS TOCTYIIKOB M OLEHKH HX BO3MOMKHBIX
MOCJEICTBUM i OKpYXaromleil cpeabl, OCO3HaHHWEM TIJIO0ATbHOTO XapakTepa 3KOJIOIMYECKHX
npo0JieM U myTel X peleHus;

8) aganTanusa K H3MEHAIMMCS YCI0BUAM COIMAJLHOH M IPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEAENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTb, B TOM UHCIIE YMEHHUE YUUTBHCA y APYTUX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHH S, HABBIKW U KOMIIETEHIIUH U3 OTIbITa

APYTrux;



HEOO0XOUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHWW, B TOM 4YHcie (OPMYIUPOBATh HIEH,
HOHATUS, TUNOTE3bl 00 OOBEKTAaX M SIBICHUAX, B TOM YHCJIE PaHEE HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTUPOBAaTh MpPUHUMAEMble pEIICHUS W JCHCTBUA,
(bopMynHUpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HYOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble Jiornueckue aeiicTBuA:

® BRISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC INPU3HAKA MATEeMAaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXTy TOHATHAMHU, (OPMYINPOBATH ONPEIEICHUS MOHATUH, yCTAaHABITUBATD
CYLIECTBEHHBIN NMPHU3HAK KJIACCU(PHUKALMKM, OCHOBAaHUS JUIsl 000OIIEHUs M CPaBHEHUs, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

® BOCIIPUHUMATh, (OPMYJIHUPOBaTh U MPEOOpPa3OBbIBATh CYKACHUSA: YTBEpIAUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00I1E, YCIOBHBIE;

® BRISIBIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TNPOTHUBOpEUUs: B (akTax,
JAaHHBIX, HAOJIOIEHUSAX U YTBEPKICHUAX, IPe/IaraTh KPUTEPUH AJIs BHISIBJICHUS 3aKOHOMEPHOCTEHN
Y TIPOTUBOPEYHIA;

e JieflaTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEP)KICHMH (IIpsiMble M OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITENILHO HECIIOXKHBIE J10KA3aTe/IbCTBA MATEMAaTUUECKUX (PaKTOB, BHICTPAUBATh
apryMEHTallMI0, TIPUBOIUTH TPHUMEPHl M KOHTPIPHMEPHl, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

e BpIOMpaTh croco0 pelieHus: yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLEHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

® JICTI0JIb30BaTh BOIIPOCHI KaK HMCCIEAO0BATEIbCKUNH MHCTPYMEHT MO3HAHUS, (OPMYJINPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEYHE, IPOOIEMY, CAMOCTOSITEIbHO YCTAaHABIMBATh HCKOMOE U
JnaHHoOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

® IPDOBOJIUTH [0 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIAaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEJOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

® CaMOCTOSITENLHO (OPMYIUPOBaTh 00OOIIEHUsT M BBIBOJBI MO pe3yiabTaTaM MPOBEIEHHOTO
HaOJIOICHNUs, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTb MOJIYYEHHBIX PE3yJbTaTOB, BHIBOAOB U
000011IeHHNI];

® IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIIBUIATH IPEAIIONO0KEHUS O €TO
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

® BBISIBIISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALMU, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a]a4H;

e BIOMpaTh, AaHaJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATh HH(YOPMAIIUIO
pa3IMYHbIX BUJOB U (hOPM IMpE/ICTaBICHHUS,

¢ BRIOMpaTh (OpMy MpPEACTaBICHUS HHMOPMALUMK M HUTIOCTPHPOBATH pellaeMble 3aayM
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

® OLIEHMBATh HAAEKHOCTh MH(POPMALMU TO KPUTEPHUSIM, IMPEUIOKEHHBIM YUHUTEJIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



® BOCIIPUHUMATh U (DOPMYNIHpPOBATh CYXJACHHUS B COOTBETCTBHHM C YCJIOBUSMU M UEISIMH
o0IIeHus1, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUYKY 3PEHUS B YCTHBIX U MMChbMEHHBIX TEKCTAX,
JaBaTh TIOSCHEHUS IO X0y PEIICHUs 3a/]aui, KOMMEHTHUPOBATh TOJTYyICHHBIN PE3ysIbTarT;

®B X0JI¢ OOCYXICHHS 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3aaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa MOWCK PEUICHHUsS, COMOCTABISTH CBOM
CYXKICHHS C CYKICHHSIMHU IPYTUX YYAaCTHHKOB JHAJIOTa, OOHAPYKUBATh Pa3jMdde U CXOJICTBO
MIO3UIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® IPE/ICTABNISATh PE3YJAbTAThl PEIICHUS 3a7add, SKCIEPUMEHTAa, HCCICIOBAHUS, IMPOCKTA,
CaMOCTOSITENILHO BBEIOMPATh (pOopMAT BHICTYIUICHUS ¢ YUETOM 3a7a4d MPE3CHTAUA U 0COOCHHOCTEH
ayJUTOPUH;

® IOHUMAaTh M WCIIONB30BATh MPEUMYINECTBA KOMAaHIHOW W WHAWBHIYaTbHOW PaOOTHI MpH
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a]1a4;

® [IPUHUMATH 1IeJIb COBMECTHOW JEATENBHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMN
paboThI, pactpenessaTh BUABI paboT, JOTOBAPHBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT pPadboTHl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

® y4acTBOBaTh B IPYMHMHOBBIX (opMax paboThl (0OCYXkAeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI ¥ IPYTHUE), BHIIOIHATH CBOKO YacTh paOOThI U KOOPIUHUPOBATH CBOU JICHCTBHS C JPYTUMHU
YJICHaMH KOMAH/IbI, OIEHUBATh KAdeCTBO CBOCTO BKJIaJa B OOMIMA TPOAYKT IO KPHUTEPHSM,
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelCcTBUSA

Camoopranusauus:

® CAaMOCTOSITEIIbHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a/1auu (MM €ro 4acTh), BEHIOMPATH
crnocob pemeHuss € y4€TOM HUMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITIH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

® BIIAJICTh CIOCOOAMHM CaMOTNPOBEPKH, CAMOKOHTPOJISL TMpOIlecca M Pe3ylibTaTa pPelIeHUs
MaTeMaTHYeCKOM 3aa49u;

® [IpEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpPH PEIIEHUWU 3a/Jaud, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAl/ICHHBIX OIIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pE3yNbTaTa JEATEIbHOCTH IOCTaBICHHOM LIETW U YCIOBUSM,
OOBSACHATH MPUUUHBI TOCTHXKEHUS WM HEIOCTHXKEHUS 1eIH, HaXOIUTh OIIUOKY, MaBaTh OICHKY
NpUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 7 kjacce o0yJarouuiics MoyquT CIEAYIONUE TPEAMETHBIC PE3YIIbTAThI:

Yurate nHGOpMAIHIO, IPEJCTABICHHYIO B TaOIHMIIaX, HA TUarpaMMax, PeICTaBISITh JaHHBIC B
BUJE TaONMIl, CTPOUTH AMArPaMMBbI (CTOJIOMKOBBIE (CTOJIOUYATHIE) M KPYrOBBIE) MO MaccHBam
3HAYEHUU.

OnuceIBaTh U UHTEPIIPETUPOBATH peabHbIE YUCIIOBbIE IaHHbIE, IPEACTaBICHHbIE B TA0INIIAX,
Ha IUarpaMmax, rpadukax.

Hcnonp3oBaTh AJI1  ONMCAaHUSA JaHHBIX CTAaTHCTHYECKHWE XapaKTEPUCTUKH: CpeIHee
apupMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHBIIIee 3HAaUEeHUs, pa3Max.

HmeTh npejacTaBieHue O CIIy4aiiHONM U3MEHUMBOCTH Ha MpUMEpax LeH, (U3NUecKUX BEIUYUH,
AQHTPOIIOMETPUYECKUX JAAHHBIX, UMETH NPEACTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

K xoniy o6y4uenus B 8 kiacce o0yJaronuiics MoyquT CICAYIONTUE TPEIMETHBIC PE3YIbTATHI:



W3Bnekath U mpeoOpa3oBbIBaTh MHPOPMALIMIO, MPEACTABICHHYIO B BUAE TaONHUL, AHArpamM,
rpaduKoB, MPEACTABIATH JaHHBIC B BUJIE TaOIHII, TUarpamMmm, rpad)uKoB.

OnucelBaTh JaHHBIE C MOMOUIbIO CTaTUCTHMUYECKUX IOKA3aTelei: CpeJHUX 3HAYEHUH U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTBl YMCIIOBBIX 3HAYEHUN M YAaCTOThI COOBITHI, B TOM YHUCIE IO PE3yJbTaTaM
W3MEPECHHUI U HAOJII0ICHUH.

HaxonuTe BepOATHOCTH CiydyallHBIX COOBITMI B OMNbITax, 3Has BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnons3oBath rpadudecKkie MOACIH: IEPEBO CIIYYAHOTO IKCIIEPUMEHTA, THarpaMMBbI Diinepa,
YHUCIIOBas IpsIMast.

OnepupoBaTb MOHATUSAMHU: MHOYKECTBO, IIOJIMHOXKECTBO, BBIIIOJIHATH OIEpalMU  Haj
MHOKECTBaMU: OOBEAMHEHHE, IEepeceyeHue, OMOIHEHHE, MEPEUUCHISITh 3JIEMEHThl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe NpeCcTaBlIeHne MHOXKECTB U CBA3EH MEXAy HUMH Ui ONHMCAHUS
IPOIIECCOB U SIBJICHUH, B TOM YHCJIE IIPH PEIICHUN 3a7a4 U3 IPYTUX YICOHBIX TPEIMETOB H KYPCOB.

K koH1y 00ydenust B 9 kjacce 00yJaromuiics MoJIyduT CIEAYIOIINUe TPpeIMETHbIC Pe3yIbTaThl:

N3Bnekats u npeoOpa3oBbIBaTh MHPOPMALIHMIO, IPEICTABICHHYIO B PAa3JIMUYHBIX UCTOYHUKAX B
BUJIE TaOJHII, JUarpaMm, rpadUKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpadukos.

Pemate 3amaum OpraHM30BaHHBIM ME€peOOPOM BApUAHTOB, a TaKXe C HCIHOJIH30BAHUEM
KOMOHMHATOPHBIX MTPABUII U METOOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKH JIJIs1 MACCUBOB YMCIIOBBIX JAHHBIX, B TOM UUCIIE
CpeIHue 3HAUCHUS U MEPbI pacCEHBaHUSI.

HaxonuTh 4acTtoTsl 3HaUEHUN M YaCTOTHI COOBITHS, B TOM YHUCIE MOJIb3YICh PE3yIbTaTaMU
MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUA.

HaxoauTh BEpOSITHOCTH Ciy4ailHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YUCJE B OIbITAX C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSX HCIBITAHUN 0 MEPBOro ycrexa, B
cepusx ucnblTaHni bepHyIun.

MMmeTs npeacTaBlIeHUE O CIIy4aliHON BEIMUYUHE U O PACIPEIEIICHUH BEPOSITHOCTEM.

HmeTs mpencTaBieHHE O 3aKOHE OOJbIIMX YHMCET KaK O MPOSBICHMM 3aKOHOMEPHOCTH B
cilydyaifHON M3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIMX YMCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /it ——— Beero KOﬁHTpO.HbeIe H[%aRanecmae 06pa3oBaTeNLHbIe
padoThbI padoTbI pecypeb
bubnuoreka [{OK
1 lpencrasiienue naHHbix ! 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenabHas CTaTUCTUKA 8 1 E;ISSJ'I/I//I;T:;;ErOu%f A15fdc
. bubnuoreka [{OK
3 CryuajiHas H3MCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bubnunoreka LIOK
4 Baexenne B Teoputo rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M 9acToTa CIIy4aliHOTO 4 1 bubmmnoreka HOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0001Ienne, cucTeMaTH3aIis 3SHaHUH 5 2 Eg&?ﬁ;f;;gg}éf A15fdc
OBHIEE KOJIMYECTBO YACOB I1O 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoThI padoThI pecypesI
bubmuorexa [JOK
1 Hostopenue kypea 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas craTucTuka. PaccemBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417b2
bubmuorexa [JOK
S Beenene B Teopuio rpados 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Crrysaiinbie coObITHA 8 https://m.edso0.ru/7f417fb2
. bu6nmoreka [JOK
7 O000111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7f417fb2
OBHIEE KOJIMYECTBO YACOB I1O 34 5 1

I[TPOT'PAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/mm IporpaMmb1 Beero Ko;npom)m,le HpﬁaKaneCKne 06PA30BATEILHBIC
padoThbI padoThbI pecypeb
bubmuoreka [{OK
1 Llosropenne xypca 8 Kiacca 4 https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
2 ONEMEHTEL KOMOMHATODHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomerprueckas BEpOSITHOCTD 4 bubmiorexa LIOK
https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Menbrranns bepuysum 6 1 https://m.edsoo.ru/7f41a302
. bu6mmoteka IIOK
5 Cry4alinas BenHIHHa 6 https://m.edsoo.ru/7f41a302
bu6nmorexa LIOK
6 OGobmenne, KOHTPOTH 10 1 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

5

5.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

BeposTHOCTh U cTaThCcTHKA

Yurtath uHPOpMALMIO, TPEACTABICHHYIO B Tabnumax, Ha
auarpamMmax, NOpeICTaBisITh JaHHble B BUIE TaOJUI, CTPOUTH
JUarpamMmbl (CTOJIOMKOBBIE (CTOJI0UYATHIC) M KPYTOBBIE) IO MaCCHBaM
3HAYECHUU

5.2

5.3

5.4

8 KJIACC

OnucelBaTh M HHTEPIPETUPOBATh PEAIBHBIE YHCIOBBIE [AHHBIE,
Ipe/CTaBICHHbIEC B TAONIMIIAX, HA TUarpaMMax, rpapukax

Hcmons30BaTh JUIA OIIMCaHHuA JaHHBIX CTaTUCTUYCCKUC
XapaKTCPUCTUKU: CPCAHCC apI/I(i)MeTI/I‘IGCKOC, MEauaHa, HauOoJIbIIEE
U HAMMCHBIICC 3HAUYCHU A, pa3Max

HNwmets npeacTaBJICHHUC O CHy‘I&ﬁHOﬁ HU3MCHYHMBOCTHU Ha IIPUMCpAX
OCH, (1)I/ISI/I‘I€CKI/IX BCJIIMYMH, aHTPOIIOMCTPUUCCKUX IOAaHHBIX, UMCTb
MpeaACTaBJICHHUC O CTaTUCTUYCCKOM YCTOP'I‘{HBOCTI/I

Kox
NMPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

5.3

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbI OCHOBHOT'0 00111ero 00pa3oBaHusl

BeposTHOCTh 1 cTaThCTHKA

N3Bnekars u npeobpa3oBbiBaTh MHGOPMAIIUIO, TIPEACTABICHHYIO B
BUJIE TaONUIl, quarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BHUJE
TabJInL, AUarpaMM, rpauKoB

OnucelBaTh JaHHBEIE C IOMOIIBI) CTAaTUCTHYECKUX IIOKAa3aTelleii:
CpeIHUX 3HAYCHWH M Mep paccewBaHHs (pa3max, AUCIepCus u
CTaHJApPTHOE OTKJIOHCHHE)

HaxoauTe 4acTOTHI YMCAOBLIX 3HAYEHUH U YaCTOTHI COOBITHH, B TOM
qrclie TI0 pe3yabTaTaM U3MepeHui 1 HaOIoAeHUH

5.4

5.5

HaxoauTh BepoATHOCTH CIydyalHBIX COOBITHMII B ONBITAaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE€ B OMNBITaX C
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUSMU

Hcnonb3oBare  rpaduyeckue  MOJENU:  JIEPEBO  CIY4alHOIro
HKCIEPUMEHTA, TuarpaMMbl Diijiepa, YiciaoBas npsMas

5.6

5.7

OnepupoBaTh NOHIATHSIMU: MHOXECTBO, MIOJMHOXKECTBO; BBIIOIHATH
Omepanvy  HaJ MHOXECTBaMU: OOBEAMHEHHE, TepeceucHue,
JIONIOJTHEHNE; TMEPEUUCISITE AJIEMEHTBI MHOXECTB, IPUMEHSTH
CBOMCTBA MHOYKECTB

Hcnonp3oBath Tpadudeckoe TPencTaBICHHE MHOXKECTB WM CBS3e

MEXy HUMH JJIs OIMCAHUs IIPOLIECCOB U SIBJICHUN, B TOM YHCJIE IIPU
peIleHnH 3a1a4 U3 IPYruX y4eOHbIX MPEAMETOB U KYpCOB




9 KJIACC

Iff)(:)iepﬂeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOCHHs! OCHOBHOI1
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTarta

5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh WH(GOPMAIHIO, IPEACTABICHHYIO B

51 pa3IMYHBIX HMCTOYHHMKAX B BHUJE TaONUWIl, auarpamm, rpaduKoB,
NPECTaBIATh JaHHbIE B BUJE TAaOJHII, AUarpamMm, rpadukoB

59 Pemarp 3a7aun opraHu30BaHHBIM [1€peOOPOM BAPUAHTOB, a TAKXKE C
MCIOJIb30BaHNEM KOMOMHATOPHBIX IPABUII U METO/IOB
Hcnonb3oBaTh onucaTelbHbIE XApaKTEPUCTUKUA JUIsI MAacCHBOB

5.3 YUCJIOBBIX JAHHBIX, B TOM 4YHCIIE CPEIHUE 3HAYEHUS U MeEpbl
paccenBaHus

5.4 HaxoauTth 4acToThl 3HaYEHMM M 4YaCTOTHI COOBITHS, B TOM 4YHCIIE

' MOJIb3YACh Pe3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUN U HAOII0ICHUI

HaxoauTb BEpOsSATHOCTU CIy4YailHBIX COOBITUN B M3yYEHHBIX OIbBITAX,

55 B TOM 4YHCJE B OIBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU

' COOBITUSIMH, B CEpPHUSIX HCIBITAHUI O MEPBOTrO ycrexa, B CEpUsX

ucnblTaHuil bepHymm

56 Nwmets NPEACTABICHHE O CIIy4yallHOM BEJIWYMHE U O pacCIpelesICHUH
BEpPOSITHOCTEMN
HmeTh mpencTaBieHne 0 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUN

5.7 3aKOHOMEPHOCTH B CIy4alHOW W3MEHUYMBOCTH M O POJM 3aKOHa
OOJIBIIKX YKCEN B IPUPOJIE U OOIIECTBE




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJlePKAHUS
5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaOIHII, AUarpaMmm, rpadukoB. 3aroIHeHne
Ta0JIMIl, YTEHUE U TIOCTPOCHHUE IuarpamMM (CTOJOMKOBBIX (CTOIOYATHIX) H
51 KpyroBbix). UrteHwe rpaduKOB peajdbHBIX IporeccoB. M3BiaeueHue
uHpOpMALIMK U3 AMArpaMM M TaOJIUI, HCIOJIb30BAaHHE W WHTEPIpETALuUs
JAHHBIX
OnucatenbHas CTaTHCTUKA: cpelHee apudmeThyeckoe, MeauaHa, pa3max,
5.2 HanOoJpIllee ¥ HAMMEHbIIEEe 3HAUYeHUs HaboOpa YHCIOBBIX JaHHBIX.
[Ipumepsl caydailHON U3MEHYUBOCTH
CrnyualiHplii KCIEpUMEHT (OMbBIT) U ciy4aiiHoe coObiTue. BeposiTHOCTh 1
5.3 gyactora. Poib MallOBEepOSITHBIX M MPAKTUYECKH JAOCTOBEPHBIX COOBITHI B
pHUpojie U B o01iecTBe. MoHeTa U UrpalibHas KOCTh B TEOPHH BEPOSATHOCTEN
I'pad, BepmnHa, pebpo. Crenens BepmuHbl. Yncno pébep u cymmapHas
54 cTernieHb BepiuH. [IpeacraBnenue o cBsisHocTu rpada. Lenu u nuxinst. [Tytu
' B rpadax. OOxoxm rpada (dislepoB myth). I[IpencraBinenue 00
opueHTUpoBaHHOM rpade. Pemenne 3amau ¢ momonisbio rpadoB
8 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJAePKAHUS
5 BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBieHue JaHHBIX B BUIE TaOIUL, AUarpaMM, TpaduKoB
59 MHOXeCTBO, JJIEMEHT MHOXECTBAa, MOAMHOXecTBo. Onepauuu Haj
MHOXECTBaMU: 00bEMHEHNUE, IIepeceueHue, JOMOTHEHNE
53 CaoiicTBa  omepauuid  HaJ  MHOYKECTBAMM: NIEPEMECTUTENBHOE,
coueTaTesIbHOE, paclpeAeuTeNbHOE, BKIOYCHUS
54 Hcnonp3oBanue Fpa(i)I/IHGCKOFOVHpeI[CTaBJ'IeHI/ISI MHO’KECTB JUIsl ONHCAHUs
peanbHBIX MTPOLIECCOB U SIBJIICHUM, IPU PELICHUH 3a/1a4.
55 N3mepenue paccenBaHus JaHHbBIX. JlUcriepcusi U CTaHJApTHOE OTKIOHEHUE
YHCIOBBIX HAOOpOB. J[narpamMmMa paccenBaHus
DneMeHTapHble COOBITUS Cciay4aiiHOro ombiTa. CiydaiiHble COOBITHS.
56 BepositHocTi coObITHil. OTBITBI C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
' coObiTusimu.  CryuaiiHbiii BbIOOp. CBSI3b MEXIy MAaJOBEPOSTHBIMU H
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa [€peBbEB: EIMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHHE
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXIY YHCIOM BEPIIMH W YHUCIOM pEOEp.
[IpaBuno ymHoxxeHus1. Permenue 3agaq ¢ moMoribio rpados
[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObeAMHEHHE U
5.8 nepeceueHre coObITHil. HecoBmecTHble coObiTHs. DopMmyna CIOXKEHHS
BEPOSATHOCTEMN
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHoxenus. HezaBucrumpie coObITHS




[IpencraBinenue sKcriepyuMeHTa B BHUAE JepeBa. Pemienue 3agady  Ha

5.10 HAaxO0’KJICHHE BEPOATHOCTEN C IOMOILBIO IEPEBa CIIy4alHOI0 IKCIIEPUMEHTA,
JnrarpaMm Dusepa
9 KUIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienue JaHHBIX B BUJE TAONIHUL, AUArpaMM, rpauKoB, HHTEPIIPETALUSI
5.1 JMaHHBIX. UTeHHE W MOCTpOeHUEe TaONHI, [UarpamMmm, TpadHuKoB MO pealbHBIM
JTAHHBIM
5.2 [TepecranoBKkU U akTOpHUa
5.3 CoueTaHus U 4UCIIO COUYCTAaHUN
5.4 Tpeyronbuuk Ilackans. Pemenne 3a1a4 ¢ UCmoib30BaHHEM KOMOMHATOPUKHI
55 ['eomeTpuueckas BeposiTHOCTh. Ciy4aiiHbIl BBHIOOpP TOYKM U3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 JYyId OKPYKHOCTH
5.6 Wcnpitanue. Ycenex u Heynadya. Cepusi HCIIBITAaHUH /10 TIEPBOIO ycIexa
57 Cepust ucnieitanunii bepuynnu. BepositHocTH cOoOBITHIE B CEpUU MCTIBITAHUH
bepnynnu
5.8 CiydaiiHasi BeJIMYMHA U paclpeiesieHue BEpOSITHOCTEN
59 Maremaruueckoe oxxugaHue u gucnepcus. [Ipumepbl MaTeMaTHueCKOro
0’KHMJIAHHSI KaK TEOPETUUECKOr0 CPETHEr0 3HAUCHUS BETUYMHBI
510 MareMaTtnyeckoe OXKHMJIaHME WU JUCIEPCUSl CIYyYalHON BEIMYMHBI «UUCIIO
YCIIEXOB B CEpUH UCNIbITAaHUI bepHym»
511 [Tonsitue o 3akone OosplUX yucen. M3mepenne BepOsSTHOCTEH C MOMOIIBIO
yacToT. Pojib 1 3HaueHue 3aKoHa OOJIBIIMX YKCENl B IPUPOJIE U 00IIeCTBE




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMSI

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'O 001IIer0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHSAMHM: MHOXKECTBO, IOJAMHOXECTBO,
orepanyy HaJl MHOXECTBAaMH; YMEHHE ONEpPHPOBATH MOHATHAMH: rpad,
CBSI3HBIN Tpad, AEPeBO, IUKII, IPUMEHSATH UX IPHU PELICHUH 33/1a4; YMEHUE
UCIOJb30BaTh Ipauyeckoe MNpPEeJCTaBICHUE MHOMKECTB AJIS ONMCAaHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELIEHUH 3a7a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB

VYmenue OIICPHUPOBATH IMOHATHUAMU: OIPCACICHHUEC, aKCHUOMa, TEOopEMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb NCTUHHBIC )51 JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOJAUTL IIPHUMEPbI W KOHTPIIPHUMCPLI, CTPOUTH
BBICKAa3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUHU

YMeHue onepupoBaTh IOHATHAMM: HATypaJbHOE YMCIIO, IIPOCTOE U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YNCEI, IPU3HAKHU JIE€IUMOCTH,
1eJI0€ YNCII0, MOYIb YHCIa, OOBIKHOBEHHAS IPOOb U JAECSITUYHAS APOOb,
CTaHJApPTHBIN BUJ YMCIIA, PALIMOHATIBHOE YUCIIO, UPPALMOHAIILHOE YUCIIO,
apu@MeTUyecKuil KBaJpaTHbII KOPEHb; YMEHHE BBIIOJHAThH JEUCTBUS C
4KCJIaMHU, CPaBHUBATh M YIOPSAJOYMBATH YUCIIA, [IPEACTABIATh YMCIa Ha
KOOPJMHATHOW IIPSIMOM, OKPYIVIATh YMCIIA; YMEHUE JENaTh NMPUKUIKY U
OLICHKY pe3yJIbTaTa BIYUCICHUN

YMeHue onepupoBarTh NOHATHUSAMHU: CTENEHb C LEIbIM II0KA3aTeleM,
apudMeTUYECKH KBaJpaTHBIH KOpPEHb, MHOTOYJIEH, alreOpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHON CTENEeHH OOJbIle
€MHUIIBI, YMEHHUE BBITIOJHITH Pacu€Thl 1Mo (opmyiiaM, npeodpa3oBaHus
HENbIX, IPOOHO-PAIIMOHANBHBIX BBIPAXKEHUNW M BBIPAKEHUN C KOPHSIMH,
Pa30KEeHNE MHOTOYJIEHA HA MHOKUATEIH, B TOM YHCJIE C UCIIOJIB30BAaHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

VYMeHue oneprupoBaTh NOHATHAMM: YHMCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOI TepeMEeHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI];
yYMEHUE pellaTh JUHEHHble W KBajJpaTHbIE YypaBHEHHs, JpoOHO-
paloHaJbHbIE YpaBHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpaBeHCTBA U MX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIlOHAIbHbIE HEPABEHCTBA C OIHOM ITEPEMEHHOM,
B TOM YHCJIE [IPY PEIIEHUH 3ajay U3 JIPYTUX NPeAMETOB U MPAKTUYECKUX
3aJa4; YMEHHE HCIOIb30BaTh KOOPJAUHATHYIO MPSAMYIO U KOOPAWHATHYIO
TUIOCKOCTB JIJIs1 U300pakeHUs! pelleHul ypaBHEHHH, HEpaBEHCTB U CHCTEM

VYMenue omnepupoBaTh MNOHATUAMU: (PyHKUHMA, TpaduK (QYHKUMH, HYIU
(GYyHKLINHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HanOONbIIEE W HAaWMEHbIEEe 3HAa4YeHUs (YHKIMH; YMEHUE
ONEpUPOBATh MOHATUAMH: IIpsiMas HPONOPLUOHAIBHOCTb, JIMHEHHAs
GbyHKIMSA, KBaapaTHuHas (QYHKIUSA, oOpaTHas MPONOPILHOHAIBHOCTH,
napabosa, runepoosia; yMeHre CTpouTh rpaduku pyHKIUi, NCTIOIb30BaTh
rpaduKu JJIsl OTMpEJETeHUs] CBOMCTB MPOIIECCOB U 3aBUCHMOCTEH, s




pelieHus 3a1ad M3 JPYrux y4eOHbIX MPEIMETOB U PEAlbHON >KU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEKY BETMYNHAMU

YMmenue OncprupoBaTh IIOHATUAMU: IocCJICA0BAaTCIbHOCTD,
apudMeTHUecKas U reoMeTpudecKas Mporpeccu; yMeHUe UCIOJIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI 1 OOLIETO YJieHa TPU
pelIeHUH 3a7ay, B TOM YHCIe 3a/ad U3 APYrMX Y4eOHbIX HMPEIMETOB U
peanbHOU KU3HU

YMeHue pewaTth 3aja4y pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOJIU
Y 4aCTH, JBHKEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTb ITOKYIIOK U yCIIYT,
HAJIOTH, 3a7aydl M3 00JacTH yIpaBlieHUs JMYHBIMH H CEMEHHBIMHU
¢dbuHaHCaMM); yMEHUE COCTaBJISATh BHIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHUIO 33Jaud, HCCIEIOBAaTh IIOJYUYEHHOE PpELICHUE U
OILICHUBATh MPABAOINOI00HOCTH MOJTYYEHHBIX PE3YJIbTATOB

YMeHue ornepupoBaTh MOHATHIMHU: (PUTYpa, TOUKA, OTPE3OK, MPsIMas, JIyd,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYTOJIbHHUK, PaBHOOCIPEHHBIN U
PaBHOCTOPOHHHMI  TPEYrOJIbHUKH,  MPSIMOYTOJIbHBIH  TPEYroJIbHUK,
MeAraHa, OWCCeKTpHca W BBICOTA TPEYTOJIBHHUKA, YCTHIPEXYTOJBHUK,
napajieiorpaMM, — poM0,  TIPSAMOYTOJIbHUK,  KBaJapar, Tparenus;
OKPYXXHOCTh, KPYT, KacarelbHas; 3HAaKOMCTBO C IPOCTPAHCTBECHHBIMU
burypamu; yMeHUe periaTh 3aJ1a4u, B TOM YHCIIC U3 TIOBCEHEBHOM JKU3HH,
HA HAXOXXJCHUE ICOMETPHUYCCKHUX BEIIMYUH C NPUMCHECHHUEM H3yYCHHBIX
CBOICTB Quryp u GakToB

10

YMeHue onepupoBaTh TMOHSATHSAMH: PABEHCTBO (UTYp, PpaBEHCTBO
TPEYrOJIbHUKOB; M1apajlIeIbHOCTh U MEPIEHAUKYIAPHOCTD IPAMBIX, YrOJl
MEXIy NPSIMBIMH, TEPIEHAUKYISAP, HAKIOHHAs, MPOEKIMs, [oxodue
¢buryp, momoOHbIe TPEYTrOJIbHUKU, CUMMETPHUS OTHOCHUTEIBHO TOYKH U
NpsIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U IToj100ue puryp,
NapaJUIEIbHOCTD U NIEPIIEHIUKYIISIPHOCTD NPSAMBIX B OKPYKAOILEM MHUPE

11

YMeHue onepupoBaTh MOHATHUSAMU: JUIMHA, PACCTOSHUE, Yroi (BeIMYHHA
yrila, CHHYC U KOCUHYC yTJia TPEYTroJIbHUKA), IJIOIIA b, YMEHHE OIICHUBATh
pa3Mepbl TPEeIMETOB M OOBEKTOB B OKpPYKAIOIIEM MHpPE; YMEHHUE
MPUMEHATH (POPMYJIBI IEPUMETPA U TUIOMIATH MHOTOYTOJIbHUKOB, JJTMHBI
OKPYXHOCTH W  IJOWAAM  Kpyra, o0bema  MPSIMOYTOJILHOTO
napasuiesienuIena; YMEHHE  TPUMEHSATh  MPU3HAKKM  PABEHCTBA
TPEYTrOJIbHUKOB, TEOpPEMY O CyYMME€ YIJIOB TPEYroJIbHUKA, TEOPEMY
[Tudaropa, TpuroHoMeTpUUECKHUE COOTHOIIEHUS NJIsi BBIUMCICHUS JUINH,
pPacCTOSHUH, IO

12

13

14

YMmeHune u3zo0pakaTh IUIOCKME (QUIypsl H  HMX  KOMOMHAauuw,
IIPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C TOMOUIbIO YEPTENKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB I10 TEKCTOBOMY HUJIM CUMBOJIBHOMY
ONMCAHUIO

YMeHue onepupoBarh NOHATHAMU: IPSMOYTOJIBHASL CHCTEMa KOOPJAUHAT;
KOOPJMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEAECHUE BEKTOPA HA
YHUCIIO, CKAJSIPHOE TIPOM3BEACHHE BEKTOPOB; YMEHHE HCIOIb30BaTh
BEKTOPBI U KOOPAMHATHI I MPEICTABICHUs TaHHbIX U PEIICHU 3a]a4, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KU3HU

YMmenne ONCprUpOBATH IIOHATHUAMMU: CTOJIONKOBBIE U KPYI'OBBIC JUAarpaMMBl,
Ta6J'II/II_U>I, cpeaHee apI/I(I)MCTI/I‘-IeCKOC, MEHaHa, HanOoJblIee U
HAaMMCHBIICC 3HAYUCHUA, pa3Max YUCIIOBOI'O Ha60pa; YMCHHUEC H3BJICKATD,




15

16

MHTEPIPETHPOBATh U NPE0OpPa30BbIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO
B Ta0JIMIIaX ¥ Ha JMarpaMmax, OTpaXkarollyto CBOWCTBA U XapaKTEPUCTUKU
peanbHBIX IPOLECCOB M SBJICHHM; YyMEHHE pPAclO3HABAaTh M3MEHUYUBBIE
BEJIMYMHBI B OKPYKAIOILEM MHUPE

YMeHue ornepupoBaTh MOHSATHUSMU: CIyYalHBIA ONBIT (CIy4alHbBIN
OKCIIEPUMEHT), 3JIEMEHTApHOE  COOBITHE  (DJIIEMEHTAPHBI  HMCXOJ)
CIIy4aifHOTO OIIbITa, CIy4aiiHOE COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HAaXOJUTh  BEPOATHOCTH  CIy4alHbIX COOBITUH B  ONBITAaX C
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE PeIIaTh 3a1a4n
METOJIOM OpPraHM30BaHHOrO IMepedopa M C HCHOJIB30BAaHHUEM IIpaBHIIa
YMHOXXEHUS; YMEHHE OIICHHWBATh BEPOSITHOCTU PEAIbHBIX COOBITHH W
SBJICHUH, IOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITHI B OKpYXaloIlleM MHPE U B KU3HU; 3HAKOMCTBO C IMOHATHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

YMeHue BIOUpaTh NOAXOAAIINN N3YUEHHBIN METO/ [l PELLeHus 3a1auH,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NpPUPOJE U
JKU3HHM, paclO3HaBaTh IPOSIBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONKCHIBATh OTJENIbHBIC BBIJAIOLIUECS PE3YNbTAThI, MOIYYCHHBIE B XOIE
Pa3BUTHUSA MaTEMATHUKU KaK HAyKH, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Koxa IIpoBepsieMblii 3JIeMEHT COieP:KAHUS
1 Hucna 1 BBIYUCICHUS
11 Hatypanbhble u nensle yncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucel
19 OOBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE NIEPUOIUUECKUE
npodu
1.3 Parmonanbueie uncia. ApupMeTHuecKue onepayy ¢ paioHAIbHBIMU YACIaMU
14 JleiicTBuTenbHBIC 4YHCTA. ApU(METHYECKHE OINEepalud C JACHCTBUTEIBHBIMU
quCcIaMU
15 [Tpubnuxénnsle BHIMMCICHUA, MPABHIA OKPYIICHWA, MNPUKMAKA H  OLCHKA
pe3yJbTaTa BHIYUCICHUN
2 AnreOpandyecKkue BhIpaKCHUS
2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )
29 Crenenp c uenbiM nokaszareneM. CTelneHb € palMOHAIBHBIM I10Ka3aTeseM.
CaoiicTBa cTENEeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernaeckuit KOpCHB HaTypaJbHOU cTemneHu. [leiicTBus ¢ apuMETHIECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEeHU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Lenbre n IpOOHO-palMOHAIbHEIE  ypaBHEeHUs. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
39 Ilenbie u JOpoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIEI0BATENLHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aanus GyHkun. ['paduk pynkumu. ObaacTs onpeaesneHus u
51 MHO>KeCTBO 3HaueHul Gpynkuuu. Hynu ¢pynxnuu. [IpoMexyTkH 3HaKOIOCTOS HCTBA.
IIpoMeXyTKM MOHOTOHHOCTH (DPYHKIMH. MaKCUMyMbl ¥ MHHUMYMbI (YHKIIHH.
Haubonbiiee u HanMeHbllee 3HaUeHNE (QYHKIIUU Ha IPOMEKYTKE
6 KoopanHatsl Ha psiMO#t ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GpUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabsHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuieckiux BeITUUYUH
7.6 BexTopsl Ha TIOCKOCTH




BeposiTHOCTB U cTaTuCcTHKa

8.1 OnmcaTenbHas CTaTUCTHKA
8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'pads




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

1. Maremaruka. Anrebpa. 7 kiacc: 0a30BbIi ypoBeHb: yueOHuk / HO.H.Makaperues,
H.I''Munntok, K.M.Hemkos u apyrue; nox pen. C.A.TenskoBckoro.. — M.: IIpocsemienue

2. Aure0pa. 8 kiacc: yueOHUK 17151 0011e00pa3oBaTeIbHBIX OPraHU3allui ¢ IPHIL. Ha
anektp. Hocutene / KO.H.Maxkapsraes, H.I.Munmiok, K.M.Hemkos. — M.: [IpocBemenue

3. Aurebpa. 9 knacc: yueOHUK 7151 0011e00pa3oBaTeIbHBIX OpraHU3aIui /
10.H.Maxkapsiues, H.I''Muntox, K.JM.Hemkos. — M.: IIpocBemienue

4. Teomerpus. 7 — 9 kiaccel: 6a30BbIid ypoBeHb: yueOnuk / JI.C.AtanacsH,
B.®.byry30B, C.b.KanomiieB. — M.: [IpocBelienue.

5. Maremaruka. BeposatHocTb u cratuctuka: 7 -9 knaccel: yueOnuk. /Beicornkuii U.P.,
SAmenko W.B.; mox pen. Amenko U.B. - M.: IIpocsenienne

6. JlmmakTHueckue MaTepuaibl o MaTeMatuke. 5 kiacc. K yueonuky H. 5. Bunenkuna

"Maremaruka. 5 kinacc". ®I'OC. — M.: MueMo3uHa

7. TexHonoruueckue KapThl ypokos 1o yueonuky H.S. Bunenkuna, B.J. XKoxosa, A.C.

Yecnokona, C.U. lIBapubypaa. Maremaruka. 5 xiacc.l monyrogue. ®I'OC. — M.:

Muemo3uHa

8. Maremaruueckue AUKTaHTHI. 5 kiacc (k yueOHuky Bunenkuna). @I'OC. — M.:
MHemo3uHa

9. VYuyeOHOe HHTEpaKTUBHOE MOcOOME K yueOHUKY BuiienknHa «Maremaruka. 5 Kiacey.

10. H3zyuenue anredpsl B 7-9 kimaccax KO.M.Maxkapsrde u 1p. - M.: [IpocBernienue.

11. Iunaktuyeckue matepuainsl no anredpe 7knaccey» JI.U. 3BaBuy u ap. - M.:
[Ipocsenienue.

12. Pa3HOypoBHEBbIE qUIAKTHUYECKHUE MaTepHaibl 1o anredpe 7 kiaace» M.b. Muntok u
ap. - Mocksa: «l'enxep».

13. CamocTosTenbHble 1 KOHTPOJIbHBIE paboThl. Anredpa. I'eometpus. 7 kmacey A.Il.
EpmioBa u np. - Mocksa: «nekcay.

14. JTunaktuyeckue matepuaisl as 8 kiacca. Anredpa. B,M.J)Koxos, FO.H. Makapsiues,
H.I'". Munaiok. - M. IIpocsemienue.

15. CamocTosTenbHble 1 KOHTPOJIbHBIE paboThl. Anredpa 8 kiacc. A.IL.Epmosa, B.B.
I'ono6oponpko. - M.: Unekca.

16. Pa3HOoypoBHEBbIE qUIAaKTHUYECKHUE MaTepHaibl o anredpe. 9 kinacc. M.b. Muntok u
np. — Mocksa: I'enxep.

17. JIunaktuyeckue matepuaisl o anreodpe. 9 knace. JI.M.3BaBu4 u np. - Mockaa:
«IIpocBenienne».

18. «M3yuenue reomerpun B 7-9 kiaccax» JI.C. AtanacsH u 1p. — Mocksa:
«IIpocBenienney.

19.'eometpus. lunakrnueckue marepuansl s 7-9 knaccos. H.b. MenbaukoBa u ap. -

MockBa: «MHeMO31HAaY.
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