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HHosicuuTeIbHAA 3aNIMCKA
Ocob0enHocTH pado4eii nporpamMmMbl

[Tporpamma ¢akynbratuBHOTO Kypca «IIpakTukym mo MatemaTrke B 8-9 kimacce»
OpPUEHTHPOBaHa Ha MPUOOPETEHNE ONPEIETIEHHOrO OIbITA PEIIEHUS 3a/1a4
Pa3JIMYHBIX TUIIOB, TO3BOJIAET YYEHUKY IOJYUYUTh AOTOJHUTEIBHYIO OATOTOBKY
JUISL CIavy DK3aMEHa 110 MaTEMAaTUKE 33 KypC OCHOBHOM ILKOJIBI.

HopmatuBHas 6a3a

3akoH 00 oOpazoBanuu B PO ot 29.12.2012 Ne 273-03

[Tpuka3z Muno6pazoBanus P® ot 05.03.2004 N 1089 "O06 yTBepxkieHun
denepalbHOro KOMIIOHEHTA TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
Ha4yaJbHOI'O 00IIEro, OCHOBHOTO OOIIET0 M CPeaHETO (ITOJTHOTO) OOIIEro
oOpazoBanus".

dI'OC OOO ytBepxkaeH nprka3oM MuHucTepcTBa 00pa30BaHMs U HAYKH
Poccuiickoit @enepanuu ot «17» nexadps2010 r. No 1897

[TpumepHBbIe TporpaMMBbI 10 y4eOHbIM IpeameTam. MaTemaTuka 5-9 knaccel. M.
[Ipocsemenne, 2012r.

Anre6pa. Pabouue nporpammel. [IpenmeTtHas munusa yueonukon FO.H.
MakapserueBa u npyrux 7-9 knaccel. M.: IIpocsemenne,2014r. Anredpa 9 kiacc.
Yuebnuk 1 0011e00pa3zoBaTeNbHBIX YupexkaeHuit noj penakmueit C.A.
TensikoBckoro. ABropsl: FO.H. Makapsiues, H.I'. Munatok u nip. M.
[Ipocsemenne, 2014r.

I'eomerpusi. Coopuuk padbounx nporpamm. [Ipeamernas aunust yueonukos JI.C.
AranacsiH u gpyrue 7-9 knacceel. M.: [Ipocsemenne,2014r. I'eomerpus 9 kitacc.
VYuebnuk aiis 061eoOpa3oBaTeIbHbIX YupexaeHui noa penakiueit JI.C.
Aranacsin. ABtopel: B.®. byry3os. C.b. Kagomues. M.: IIpocsemienue, 2014r.

LesieBble yCTAHOBKH HIKOJIbHOT0 MATEMATHYECKOT0 00PAa30BAHUS JJIA
o0y4arImmxcs

N3yueHne maTeMaThKy Ha 6a30BOM YPOBHE OCHOBHOTO OOIIIEr0 00Opa3oBaHuUs
HaIPaBJICHO Ha JOCTIKEHUE CIICAYIONMINX TIEIICH:

* (opMupoBaHuE MpeICTABICHNN O MATEMATHKE KaK YHUBEPCATILHOM SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MTPOIIECCOB, 00 UIIEAX U METOIaX
MaTEeMaTHKH;



* pa3BUTHE JIOTMYECKOTO MBILIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS,
AITOPUTMUYECKOHN KYJIbTYpPbI, KpUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM
s Oyayiien mpogeccuOHaNbHON IEATENbHOCTH, a TAKXKe MOCIIeIYIOIIEro
oOyueHus B BHICIIEH IIKOJIE;

* OBJIaJICHUE MAaTEeMATUYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMH B
MOBCEHEBHOM KU3HU, U1 U3yYEHUS IIKOJIbHBIX ECTECTBEHHOHAYYHBIX
JUCIUIUIMH Ha 2 6a30BOM ypOBHE, /IS MOJIy4eHUs 00pa30BaHus B 001aCTAX, HE
TpeOYIOIIUX YIITyOJIeHHOM MaTeMaTuueCKO! MOATOTOBKY;

¢ BOCIIMTAHUC CPCACTBAMU MATCMATUKHU KYJIbTYPhbI THYHOCTH, IIOHUMAaHUA
SHAYUMOCTH MATCMATUKU TSI HAYYHO-TCXHUYICCKOI'O IIPpOorpecca, OTHOMCHUA K
MAaTCMAaTHUKC KaK K 94aCTH O6HIG‘I€JIOBG‘IGCKOI?I KYJbTYPbI 4CPC3 3HAKOMCTBO C
HCTOpHGﬁ Pa3BUTHA MAaTCMATHUKU, BBOJIIOI_[I/Ieﬁ MAaTCMaTHYCCKUX H,I[eﬁ.

N3ydyeHnne mareMaTUKU B OCHOBHOM IIIKOJIE HAMPABJIEHO HA TOCTHKEHUE
CHEQYIOIINX LeJIei:

1) B HAlIPpABJCHHUU JIMTYHOCTHOI'O Pa3BUTUA

- Pa3BUTHE JIOTUYECKOTO U KPUTHUYECKOTO MBIIICHUS, KYJIbTYpPhI PEUH;
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

- (opMupoBaHue y 00y4aromuxcsi MHTEIUIEKTYaIbHON Y€CTHOCTH U
O00BEKTUBHOCTH, CIIOCOOHOCTH K MTPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB,
BBITEKAIOIIUX U3 OOBIJICHHOTO OTBITA;

- BOCITUTAaHHUEC Ka4CCTB JINMYHOCTH, O6€CH€‘II/IB3IOI_HI/IX COOMAaJIbHYIO MO6I/IJ’IBHOCTB,
CITOCOOHOCTh IMPpUHHUMATb CaMOCTOATCIIbHBIC PCIICHU A,

- (popMupoBaHUE KaYECTB MBIILICHHUS, HEOOXOMUMBIX JIJIs afjanTaluy B
COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;

- pa3BHTHE UHTEpPECa K MAaTEMaTHYECKOMY TBOPUYECTBY M MAaTEMAaTHUECKUX
CIIOCOOHOCTEI;

2) B MeTanpeIMeTHOM HANPABJICHUH

- (hopMupoBaHUE NMPEACTABICHUI 0 MAaTEMATHKE KaK YacTH OOIIEUEIOBEUECKOM
KYJIBTYPBI, O 3HAYMMOCTH MaTEeMaTUKH B PA3BUTHUH ITUBUIIM3AIMH U COBPEMEHHOTO
00I11eCTBA;

- Pa3BUTHE MPEJCTABIICHN O MaTeMaTHKe KaK (hOpMe OMMCAHUS U METOJIE
MO3HAHUS JIEHCTBUTEILHOCTH, CO3/IaHNE YCIIOBUMN ISl PUOOPETEHUS
MEPBOHAYAJILHOTO ONbITA MATEMATUYECKOTO MOJIEIIMPOBAHUS;



- opmupoBanue 00X CIIOCOO0B MHTEIUICKTYaTbHOM JCSITEIIbHOCTH,
XapaKTePHBIX JUIsI MATEMATHUKU U SIBJISIOLIMXCS OCHOBOH IMO3HABATEILHON
KYJIBTYPBI, 3HAUUMOH JIJIS pa3InIHBIX cpep YeTOBEUSCKOH eI TeIbHOCTH;

3) B IpeIMeTHOM HANpPaBJIEHUU

- OBJIQJICHUE MAaTEMAaTHICCKUMHU 3HAHUSIMU M YMECHHUSIMHU, HEOOXOTUMBIMH JIJIST
MIPOJIOJIKEHUS O0YUCHHS B CTapIe MIKOJIE UM MHBIX 00I11e00pa30BaTeIbHBIX
YUPEKICHUIX, U3YUEHNUS CMEXKHBIX TUCUUIUINH, TPUMEHECHUS B IIOBCEIHEBHOU
JKU3HH;

- co3nanue pyHaamMeHTa i MaTeMaTHUYeCKOTrO Pa3BUTHS, POPMHUPOBAHUS
MEXAaHU3MOB MBIIIJIEHUS, XapaKTEPHBIX JJI1 MAaTEMaTUUECKOH 1€ATEIbHOCTH.

Kpr npeayCcMaTpuBacT MOBTOPHOC PACCMOTPCHUC TCOPCTHUYCCKOT'O MaTCpHalIa 110
MAaTEMATHUKC, U B IICPBYIO OUCPCAb HAIIPABJICH HAa YCTPAHCHUC «Hp06€HOB» B
3HaHHUAX o6yqafoumxc;1 10 OCHOBHBIM HM3YYCHHBIM pa3aciiaM 3a KypcC OCHOBHOH
IIKOJIBI.

OcHoBHas 3a/1aua 00yueHHsI MAaTEeMATHKE B IIKOJIE 3aKJIFOYAETCSl B 00ECIICUCHUH
MIPOYHOTO M CO3HATEIBHOIO OBJIAJCHUS YUAIIUMHUCS CUCTEMON MATEMATUYECKUX
3HAHUW U YMEHUM, HEOOXOIUMBIX B MIOBCETHEBHOM KU3HU U TPYI0BOI
JEATEIIbHOCTH KaXJIOMY YJIE€HY COBPEMEHHOI'0 O0IIECTBA, TOCTATOYHBIX IS
M3YUYEHHS] CMEKHBIX TUCIUIUIMH U IIPOIOJDKEHUsS 00pa3oBanus. [loaTomy Hapsny ¢
pEeLIEHHEM OCHOBHOM 3aJ]a4i PACIIUPEHHOE N3YUYCHUE MAaTEMATUKHU
npeaycMaTpuBaeT (OpMHUPOBAHUE Y YUAITUXCS YCTOMYMBOTO HHTEpEca K
MIpEAMETY, BBISIBIICHHE M Pa3BUTHE MX MAaTEMaTUUYECKUX CIIOCOOHOCTEH,
OpHUEHTAIMIO Ha Mpo(deccuu, CyIeCTBEHHBIM 00pa30M CBsI3aHHBIE ¢ MATEMATHUKOM,
MOJATOTOBKY K 00Oy4eHHIo B Kosuiemxe u [1Y.

OOyuaroiuecs, BbIOpaBIINE JaHHBIN (paKkyIbTaTUB, BO BPEMs YPOKOB pabOTarOT
10 33JaHUsIM «OTKpbITOro 0anka 3aganuii Ol'9» denepalibHOr0 UHCTUTYTA
NeJaroruueckux U3MEpeHHi.

OcHoBHas 1€ (aKkyIbTaTUBA - 3TO MOATOTOBKA 00YJAIOITUXCS K
rocyapCTBEHHON (MTOTOBOI) aTTecTaluy 1o MaTeMaTHKe B 9 Kiacce.

OCHOBHBIM IMIAKTUYECKUM CPEJICTBOM JIJIs1 TAHHOTO Kypca SIBIISIFOTCSI TEKCThI
Pa3JIMYHBIX TUIIOB 3a/1a4, KOTOPBIE BEIOPAHBI U3 COOPHUKOB JJISI OJITOTOBKH K
OI'D no maremaTuke, a Tak e UCMOJIb30BaHbl 3a1aHus MTHTepHET-pecypcoB.

Tax xkak OI'D oTiM4aeTcst OT OOBIYHBIX SK3aMEHOB, TO TIOMHUMO JIOITOJHUTEIHHOM
MaTeMaTH4YECKON MOJATOTOBKH, TPEOYeTCsl HAyuYuTh 00y4Jarolerocs: paborarhb ¢
TECTaMH, 3aIlOJIHSAThH MMPAaBIIIHBHO OJJAHKH OTBETOB.



XapakTepucTrKa SK3aMEHAIIMOHHON padoThl IO MaTeMaTHKe: paboTa COCTOUT U3
nByx yactei. [lepBast yacTh HampaBlieHa Ha TPOBEPKY 0a30BOM MOATOTOBKHU
BBIITYCKHUKOB. DTa 4acTh pabOThl coAepkUT 19 3amanuii ¢ BHIOOPOM OTBETA, C
KpaTKUM OTBETOM U Ha COOTHeceHue. Bropast yacTe HarpaBjeHa Ha

i pepeHInpoBaHHYIO TPOBEPKY MOBBIIIEHHOTO YPOBHS NOJAr0TOBKU. OHa

COJICP KUT 3aJaHUs U3 PA3IMUHbBIX Pa3/IesioB Kypca, MPeAyCMaTPUBAIOIINX MTOJIHYIO
3aMKCh X0/a pelieHui. 3ajanus BO BTOPOM YacTH PACIIOIOKEHBI 110 HAPACTAHUIO
CJIOKHOCTH — OT OTHOCHUTEJIBHO IIPOCTHIX JI0 TOCTATOYHO CJIOKHBIX, TPEOYIOIIHNX
CBOOOJIHOT'O BJAJICHHSI MAaTEPUAJIOM U BBICOKOT'O YPOBHSI MaTEMATUYECKOTO
pa3BUTHSL.

®daxkynbraTuBHBIN Kypc «IIpakTukym mo marematuke B 8-9 kiacce» BXOJUT B
oOpa3oBarenbHy10 001acTh «MaremMaTiKa» U MpeCTaBIseT yriay0aeHHoe
U3y4YeHHUE TEOPETUUECKOTO MaTepralia yKpynmHeHHbIMU O0kamu. Kypc paccuntan
Ha YYEHUKOB, JKEJIAIOIINX OCHOBATEIBHO MOArOTOBUTHCA K I IA. 3ansaTus
PoOBOJSATCA B (popMe 0030pHBIX JIEKIIUMA, HA KOTOPBIX COOOIIAIOTCS TEOPETUUECKHE
(haKThl ¥ MPAKTUKYMOB TI0 PEIICHUIO 3a/1a4.

[Ipu paboTe UCcOaB3YIOTCS PUEMBI TAPHOU, TPYHIIOBOM A€ATENBHOCTH IS
OCYILIECTBIIEHUS 3JIEMEHTOB CAMOOLIEHKH, B3aMMOOLICHKH, YMEHUE padOTaTh C
MaTeMaTUYECKOW JIMTEPATYPOU U BBIIEIATH IJIaBHOE.

Onucanue MecTa y4e0HOro Kypca B y4eOHOM ILIaHe

[Tpu pazpadotke yueOHoro miana MbOY «COILL Ne7», ocyiiecTBiser
o0OpazoBaTeIbHbIN MTPOIIECC PYKOBOACTBYSICH YYEOHBIM TJIIAHOM OCHOBHOT'O OOIIIETO
oOpa3oBaHus. Y4eOHbIN TJIaH MPECTABICH B OCHOBHON 00pa30BaTeNbHOM
nmporpamme o0pa3oBareabHOro yupexkaenus. Ha daxkynbraTuBHbBIN Kypc
«IIpakTukym o mateMatuke B 8-9 kiacce» OTBOAUTCS IO | yacy B HEZEO.
PaGouast mporpamma yueGHOTO Kypca paccunuTaHa Ha 68 yueOHBIX HEZIeINb 3a JIBa
roja oOyuenusi(8-9 kmnacc).

1 yerBepTh | 2 yerBepTh | 3 yerBepTh | 4 YETBEPTH roj
8xiacc | 9 Henenb 7 HEenelb 10 Henenn 8 Henenn 34
13 (1 (N1
9yacoB 7yacoB 10 yacos 8 gacon 34 gaca
9 9 Henenb 7 HEENb 10 Henenb & Henenp 34
KJ1acc Henenu
9yacoB 7yacoB 10 yacos 8 gacon 34 gaca




O01mas xapakTepucTuKa y4e0HOro Kypca:

OOyueHnue B pamkax o0pa30BaTeIbHON CUCTEMBI IIPEACTABISIET COOOM 11ETOCTHBIN
Y TIPEEMCTBEHHBIN MPOIECC, ONMUPAIOIIMNCS HA EAUHYI0O METOJIMYECKYIO U
MICUXOJIOTMYECKYIO 6a3y U MaKCUMaJIbHO YUUTHIBAIOIINIA BO3PACTHBIC
ocobeHHocTH ydanuxcsa. CucreMa MaTeMaTUYecKoro 00pa3oBaHus B OCHOBHOM
IIKOJIE JOJKHA CTaTh 00Jiee TMHAMUYHOM 32 CYET BAPUATHUBHOM COCTABIIAIONICH Ha
BCEM MPOTSHKEHUH BTOPOU CTyneHu o01ero o0pa3oBaHusl.

XapakTepucTuka kinacca: Y 00y4aroluxcsi JaHHOTO Kiacca HaOI0JaeTCsl HU3KUN
YPOBEHb CPOPMUPOBAHHOCTH MATEMATHUECKUX 3HAHUI M HU3KAasl MIO3HABaTEIbHAS
akTUBHOCTh. O0yuaromuecs 9 kiacca UMEIOT pa3HbI YPOBEHb 3HAHUH U
UCIIBITHIBAIOT 3aTPY/IHEHUS [IPU U3YUEHUH YUYEOHOT0 MaTepuaia, odToMy Mpu
W3JI0KEHUH TEMbI UCTIOJIb3YETCSl IPUHIIUI OT MIPOCTOTO K CIOKHOMY.
[TonOuparoTcs 3ajaHust WA MPOOJIEMHBIE CUTYaIluU, KOTOPhIE CIIOCOOCTBYIOT
Jy4lIeMy BOCIPUATHIO H3ydyaeMoro marepuania. Ecte o0yuatomuecs (oxoso 50%)
MMEIOIIUX HU3KUN YPOBEHb 00YUYEHHOCTH, JIsl HUX MaTepuajl U3JaraeTcs ¢
MCIIOJIb30BaHUEM OOJIBIIETO KOJIMYECTBA HATISIIHOCTH U MPAKTUYECKUX METOJIOB.
OHu TpeOyIOT MOCTOSSHHOTO KOHTPOJIS U IOMOIIIU CO CTOPOHBI yuutens. s
JTAHHOTO KJlacca IJIaHUPYyeTCs MoA00p 3a/laHuil Ha OTPaOOTKY OCHOBHBIX
BBIYMCIIUTEIbHBIX HABBIKOB M 3aJIJaHUM JIJIs1 clauu o0si3atesibHoro Mmunumyma Ol'D.

Crtpykrypa Kypca

Kypc paccuntan Ha 68 yueOHBIX 3aHSATHII. BKIIOUEHHBII B IporpaMMy Matepual
IpeIoJIaraeT MOBTOPEHHE U YIITyOJIEHUE CIEAYIOINX Pa3/ieJI0B MaTEMATHKH T10
TpeM MOAYJSIM: «Anredpay, «I'eometpus», «PeanbHas MmareMaTukay:

Uucna v BBIYUCIEHUS
AnreOpanyeckue BbIpaKCHHS
VYpaBHEHUS U HEPABEHCTBA
HuciioBble NOCIEA0BATEIIBHOCTH
OyHKIUU

KoopannaTel Ha IpAMOM U TTIOCKOCTH
['eomerpus

CrarucTuka u Teopusi BEpOSITHOCTEN


http://opengia.ru/subjects/mathematics-9/topics/1
http://opengia.ru/subjects/mathematics-9/topics/2
http://opengia.ru/subjects/mathematics-9/topics/3
http://opengia.ru/subjects/mathematics-9/topics/4
http://opengia.ru/subjects/mathematics-9/topics/5
http://opengia.ru/subjects/mathematics-9/topics/6
http://opengia.ru/subjects/mathematics-9/topics/7
http://opengia.ru/subjects/mathematics-9/topics/8

@opMbI OPraHu3aluu y4eOHbIX 3aHATHI

dopMbl IPOBEICHUS 3aHATUI BKIIIOUAIOT B C€0sl JIEKIIMH, MPAKTUKYMBI 110
PELIEHHUIO 33/1a4, TPEHUHTU IO UCI0JIb30BAHUIO0 METOJIOB ITOMCKA PEIICHUIA.
OcCHOBOM SIBJSIETCA CUCTEMHO-AESATEILHOCTHBIN Toaxo . Kaxias Tema kypca
HAYMHAETCS C MOCTAHOBKM Y4e€OHOM 3a/1aun, MOTUBAIIMOHHOTO ATarla Uiu
npoOemMHOM cutyaruu. TeopeTHaecknii MaTepra u3naraercs B popme MUHA
nekuud. [locne n3ydeHus TeEOpeTUYECKOro MaTepuasa BbIOJHSIOTCS
MPAKTUYECKUE 3aJaHus JIJISl €r0 3aKPEIUICHUS. 3aHATUS CTPOSITCA C YUETOM
WHJIMBUAYAJIbHBIX OCOOCHHOCTEHN 00y4arouXCcs, UX TEMITAa BOCHPUSITUS U YPOBHS
yCBOEHUS MaTepuaa. B xone 00y4ueHus: nepuoinuecku mpoBOASITCS
HEIPOJI0JDKUTEIbHBIC, pacCUUTaHHbIC HA 5-10 MUHYT, TpOBEpOUHbIE PAOOTHI U
TECTOBBIC UCTIBITAHUS JJIsl ONIPECIICHUsI TTyOUHBI 3HAHUN U CKOPOCTHU
BBITIOJIHEHUS 3a7aHuil. KoHTposibHBIE 3aMepbl 00ecreunBaoT 3PPEeKTUBHYIO
00paTHYIO CBSI3b, MO3BOJIIOT KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTD.
Cucremarnueckoe MoBTOPEHHUE CIIOCOOCTBYET OoJiee 1ET0CTHOMY OCMBICIICHHUIO
M3YYEHHOTO MaTepuala, MOCKOJIbKY lieJIeHANIPaBICHHOE 0OpallieHne K U3y4YeHHBIM
paHee TeMaM MO3BOJISIET YYAIIMMCSI BCTPAauBaTh HOBBIE MIOHATHS B CUCTEMY YXKE
OCBOCHHBIX 3HAHUMU.

[Iporpamma kypca npoaoKaeT U pa3BuBaeT GyHKIIMOHATIBHBIA U CPABHUTEIBHBIM
MOJIXO0/1, 3aJI0KEHHBIN MporpaMMoil mo Marematuke. OpraHuzanus yaeOHou
NESATEILHOCTH JIETEH BBITIOJIHACTCS B Pa3IMUHBIX (hopmax: PpoHTaTBHOM
(coBMeCTHOE JIEHCTBUS BCEX YUSHHUKOB T0]1 PYKOBOJICTBOM YUHTEJIs),
WHUBUyaJIbHOM (caMocTosATeNbHAs paboTa KaKI0T0 YUYEHUKA), TPYIIOBOM
(paboTa o 3-4 yenoBeka, 3alaHusl I7Isl TPYII MOTYT OBITh OJJMHAKOBBIMU WJTH
nudpepeHInpOBaHHBIMHU).

Metobl 00ydeHUS:
CrnoBecHBbIC: JIEKIHS, pacckas, becena, co3ganue MpoOJIEMHON CUTYAITHH.

Harnsguelie: ntroctpanyu, 1eMOHCTPALUK KaK OObIYHBIC, TaK U KOMITbIOTEPHEIE,
3aimuTa pedeparon, MPEe3eHTALUN.

[IpakTrueckue: BHIMOTHEHUE POEKTHBIX Pab0T, CaMOCTOSTENIbHAs padoTa co
CIIPABOYHUKAMU U JINTEPATYPOH (OOBIYHOM U DJICKTPOHHOMN ), CAMOCTOSATEIHHBIC
MMMCbMEHHBIC YIIPAXXHEHH S, CAMOCTOSITEJIbHAS pad0Ta 3a KOMITBIOTEPOM,
BbInoJineHue KMM.

MeTaleeI[MeTHLIe ! IPEIAMETHDBIC PE3YyJbTaTbl

B pe3ynbpTaTe u3yueHus JaHHOTO Kypca Y BBITYCKHUKOB OCHOBHOM IIKOJIBI OY/TyT
c(opMUPOBAHBI IUYHOCTHBIE, TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIE U



PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIE JEHCTBHSI KAK OCHOBA YU4EOHOIO
COTPYAHUYECTBA U YMEHUS YUYUTHCS B OOIICHUU.

MeranpenmMeTHsle:

1) ymMeHHe caMOCTOSITENIbHO IAHUPOBAThH AIbTEPHATUBHBIE MTYTH JTOCTHKEHUS
1eJIe, 0CO3HAaHHO BBIOMpaTh Hanboee 3¢(HeKTUBHBIE CTIOCOOBI pEIICHHUS
y4eOHBIX U O3HABATEIBHBIX 33/1a4;

2) yMeHHUE OCYHIECTBISATh KOHTPOJIb M0 Pe3yibTaTy U MO Coco0y JeHCTBUS HA
YpOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

3) yMeHHe aJIeKBaTHO OLIEHUBAThH MPABUILHOCTh WJIM OLIMOOYHOCTH BBITOJIHEHUS
y4eOHOM 3a71a4uH, €€ 00bEKTUBHYIO TPYTHOCTh M COOCTBEHHbBIE BOZMOXKHOCTH €€
pelieHus;

4) 0CO3HaHHOE BJIAJICHUE JIOTUIECKUMU ICUCTBUSAMHU OTPEACIICHUS TIOHATHH,
000011IeHNs], yCTAaHOBJICHHS aHAJIOTH, KIIACCU(PUKALIUA Ha OCHOBE
CaMOCTOSITETLHOTO BBIOOpPA OCHOBAHUM M KPUTEPUEB, YCTAHOBJICHUS POIOBUIOBBIX
CBSI3CH;

5) YMCHHUC YCTAHABJINBATDb ITPUYMHHO-CJICACTBCHHLIC CBA3U, CTPOUTDL JIOTHYCCKUC
PaCCyKICHHUA, YMOSaKHIOquHe( HHAYKTHUBHOC, ICAYKTHUBHOC U I10 aHaHOFI/II/I) u
BBIBOJBI,

6) YMCHHUE CO3/1aBaThb, IPUMCHATDL U HpeO6pa30BBIBaTB 3HAaKOBO- CUMBOJIMYCCKHEC
cpeacTtBa, MOACIN U CXCMbI AJIA PCIICHUA y‘-Ie6HI>IX H I1I03HAaBaTCJIbHBIX 3aJa4,

7) yMeHuE OpraHn30BaTh yueOHOE COTPYTHUYECTBO U COBMECTHYIO JIEITEIbHOCTh
C YYUTEJIEM U CBEPCTHUKAMU: OTMPEICIISATh LEH, PACIpeeaTh GYHKIIMU U POJIU
YYaCTHHUKOB, OOIIIHE CIOCOOBI paboThI; yMEHHE paboTaTh B IPYIINE: HAXOIUTh
oO11iee peleHre u pa3peniarb KOHPJIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIUN U
y4éTa HHTEePECOB; CIyIIaTh MapTHepa; GOpMyIUpPOBaTh, ApTYMEHTHPOBATH U
OTCTauMBaTh CBOE MHECHHUE;

8) hopMupoBaHue B pa3BUTHE YUeOHOM M OOIIEIIOIb30BATEILCKON
KOMIICTEHTHOCTH B 00JIaCTH MCITOIb30BaHUS HHPOPMAITHOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

9) nepBoHayvaNIbHBIC MPECTABICHUS 00 UIIESIX U O METOJaX MaTEMaTUKH 00
YHUBEPCAIBHOM SI3bIKE HAYKW U TEXHUKH, O CPEJICTBE MOJICIMPOBAHMUS SIBIICHUM U
IIPOLIECCOB;

10) yMeHHE HaXOAUTh B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIUIO, HEOOXOIUMYTO
JUTSI pEIIEHUsT MaTeMaTUYECKHUX MTPOOJIeM, U MPEJCTABIATh €€ B IOHATHOU (popme;



NPUHUMATH PEIIEHUE B YCIOBUAX HEMOIHON U U30BITOUYHOM, TOUHOU U
BEPOATHOCTHON MH(POPMAIUH.

[IpenmeTHsle:

1)oBnangenune 0a30BbIM MOHATUWHBIM alllIapaTOM IO OCHOBHBIM pa3zeiiam
COJIEp>KaHUsl; IPECTaBICHNE 00 OCHOBHBIX U3y4aeMbIX MOHATUAX (YUCIIO,
reoMeTrpuyeckas Qpurypa) Kak BaKHEHUITUX MAaTEMaTHYECKUX MOJIENSX,
MO3BOJISIOLIMX OMUCHIBATh U U3YyYaTh PEaJbHbIE MPOLECCHI U SABIICHHUS,

2) ymeHue paboTaTh C aIreOpanyecKuM U FT€OMETPUYECKUM TEKCTOM
(aHamU3MpPOBaTh, U3BIEKATH HEOOXOIUMYIO HH(POPMAIIHIO), TOYHO U TPAMOTHO
BBIP2)XaTh CBOU MBICITH B YCTHOM U MUCHMEHHON PEeUYH C MPUMEHEHHEM
MaTeMaTHYECKON TEPMUHOJIOTUU ¥ CUMBOJIMKH, UCTIOJIb30BATh PA3IHUHBIC S3BIKH
MaTeMaTHKH, POBOIUTH KIacCU(UKAIINH, TOTHIECKHEe 000CHOBAHMS,
JI0Ka3aTeNbCTBA MaTEMAaTUUECKUX YTBEPIKICHUM;

3)OBHaI[eHI/IC HaBbIKaMH YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘IHCJIGHI/Iﬁ;

4)oBiageHue anredOpanyeckuM U rTeOMETPUUECKUM SI3bIKOM, YMEHUE UCII0JIb30BATh
€ro JJIsl OIMCAHUS MPEIMETOB OKPYKAOIIETO MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX
NPEICTABICHUNA U N300pa3uTENbHBIX YMEHUI, MPUOOPETEHNE HABBIKOB
Ir€OMETPUYECKUX ITOCTPOCHUM;

5) yCBOGHHME CUCTEMAaTHYECKUX 3HAHUH O IJIOCKUX (UTYpaxX U UX CBOMCTBAX, a
TAK)K€ Ha HAIJISIIHOM YPOBHE-O MPOCTENIINX ITPOCTPAHCTBEHHBIX TEJIAX, YMEHUE
MIPUMEHATH CUCTEMATUYECKUE 3HAHUS O HUX JIJISI PEIIEHUS] TEOMETPUUYECKUX U
ITPAKTUYECKHUX 3a1a4;

6) yMeHHE NIPUMEHSATHh U3yYEHHBIE OHATHUS, PE3YIbTAThI, METOABI JIJISl PEIICHUS
3a71a4 IPAaKTUYECKOTO XapaKTepa U 3a7a4 U3 CMEKHbBIX JTUCIUILIVH C
UCITIOJIb30BAaHUEM TTPU HEOOXOIMMOCTH CIPABOYHBIX MAaTEPUAIIOB, KAJIbKYJIATOPOB,
KOMIIBIOTEPA.

KOHTpOHL H CUCTEMA OICHUBAaHUA

Tekylmuii KOHTPOJIb YPOBHS MAaTepHUalIa OCYILIECTBIACTCS HA KAKIOM 3aHATHH I10
pe3yibTaTaM BBINOJHEHUS 00yJaroumMucs pador.

B koniie kypca OyayT npoBeCHBI:

- 324€T N0 MPOBEPKE YMEHUS OPUEHTUPOBATHCS B 3aJAHUSAX NIEPBOM YaCTH U
BBITIOJIHATH UX 3a MUHUMAJIBHOE BPEMS;



- TCCTUPOBAHUC 110 ITPOBCPKC YMCHUA pa6OTaTb C MOJIHBIM TEKCTOM U1 OJIaHKaMU
OTBCTOB.

[IpakTrueckas paboTa npeAnoaaraer:

- IepeXol OT MPOCTHIX TUIIOB 3aJJaHUI MEePBO (00sA3aTENBHON) YaCcTH
HK3aMEHAIMOHHOW PabOThI K 33JIaHUSM BTOPOU YacTH;

- TPEHUPOBOYHBIE TECTHI B PEKUME «TECTA CKOPOCTHY;

- TPCHUPOBOYHLIC TCCThI B PCIKNMC MaKCuMaJIbHOM Harpys3kKu, Kak I10
COACPIKAHUIO, TaK U 110 BPCMCHHU.

[TpucyTcTBYeT Kak KaueCTBEHHAs!, TAK U KOJMUYECTBEHHAs OLICHKA JIEATEIbHOCTH.
KauecTBeHHas onieHka 6a3upyeTcsi Ha aHaIM3€ YPOBHS MOTHBALIMM YUALUXCSI, UX
OOIIECTBEHHOM TIOBEJICHUH, CAMOCTOATEILHOCTH B OPraHU3alMU yueOHOTo Tpy/a,
a TaK K€ OILICHKE YPOBHS aJaNnTaluy K MPeII0KECHHON KU3HEHHON CUTYaIluu
(cmaum sx3amena 1o anreodpe B popme OI'D). KonnuecTBeHHast OlleHKa
IpeIHa3HaueHa JJIsl CHAOXKEeHMsl yJaluxcsd 00beKTUBHOM uH(popmareit 0o
OBIIQJICHUH UMHU y4E€OHBIM MaTepUaIoM U MPOU3BOAUTCS MO MATHOAIITFHON
CUCTEME.

W TOTrOBBIN KOHTPOJIH peain3yeTcs B IByX popMax: TpaJUIIMOHHOTO 3a4ETa U
TECTUPOBAHMS.

B nensix ucnpapieHust mpoOesioB B 3HAHUSX YUAITUXCSL OCYIIECTBISATh
CUCTEMATUYECKUU KOHTPOJIb 32 TOCEIIEHUEM KOHCYJIbTAIUH.

Ilnanupyembie pe3yjibTaThl H3yYEHHS Kypca

JIMYHOCTHBIE:

® TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOMUXCsl K CAMOPA3BUTUIO M TIWYHOCTHOMY
caMOOTPeIeICHUI0, C(DOPMUPOBAHHOCTH X MOTUBAIIUUA K OOYUYEHHUIO U TTIO3HAHUIO;

® [ICHHOCTHO-CMBICJIOBBIC YCTAHOBKH 06y‘laIOH_[I/IXCSI, oTpaxxaromue nx
WHAWBUAYAJIbHO-JIMYHOCTHBIC ITO3UITNH,

® c(hopMHUPOBAHHOCTH OCHOB TPAKIAHCKON UJACHTUYHOCTH.

METAIIPEJAMETHBIE:

® OCBOCHHEC MCKIIPECIMETHBIX HOHﬂTHﬁ;



® O0CBOEHHE 00YYAIOIIMMHUCS YHUBEPCATBHBIX YUYEOHBIX JEHCTBHI
(mo3HaBaTeIbHBIE, PETYJISITUBHBIE 1 KOMMYHUKATUBHBIE);

® CaMOCTOATEIbHOCTh TUIAHUPOBAHUS U OCYILECTBIECHUS YU€OHON AESTENbHOCTH;
® opraHu3anys yueOHOro COTpyAHUUYECTBA C I1€JaroraMyu U CBEpCTHUKaMU;

® [JOCTPOEHUE UHAUBUAYAIbHON 00pa30BaTEIbHON TPAEKTOPHH.
[MPEAMETHBIE:

® OCBOCHHBIN 00YUYaIOIIMMHUCS B XOJIe U3yUYEeHHS y4eOHOTO MpeIMETa OIBIT
crienupUIeCcKOn I JaHHON ITPeAMETHON 00J1acTH EITEIHHOCTH TI0 MOJTYUYCHHUIO
HOBOI'O 3HAHUS, €T0 MPEeoOPa30BaHUIO U MPUMEHEHUIO;

® IpEeIMETHBIE PE3YJIbTAThl CTPYNIUPOBAHBI IO Y4eOHbIM NIpenameTram. OHH
(bOpMYIUPYIOTCS B TEPMHHAX «BBITYCKHUK HAYYHUTCH...» (TPYIIa 0053aTeIbHbIX
TpeOOBAHMIT) U «BBIITYCKHUK MOJIYYUT BO3MOKHOCTb HAYUHUTHCH ...» (HE
JTOCTHKEHHE 3TUX TPEOOBAHUM BBIITYCKHUKOM HE MOYKET CIY>KUTh MPENATCTBUEM
JIJIs1 TIEPEBOJIA €r0 Ha CIIEIYIOIIYIO CTYIIEHh 00pa30BaHus).

B pe3ynbraTe U3ydeHus JaHHOTO Kypca 00ydaroluecs TOJKHBIL:

- 3HaTh TEOPETUUYECKUI MaTeprall 0 MaTEMATHKE 3a KypC OCHOBHOM IIKOJIBI,
O0COOEHHOCTH rOCYIapCTBEHHOM (MTOTOBOM) aTTECTALIMKU IO MAaTEMATHUKE; KaK
HCIIOJIB3YIOTCSl MaTeMaTuueckue opmyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI
WX IPUMEHEHHUS I PEUICHUs] MaTEMAaTUYECKUX U MTPAKTUYECKUX 3a]1a4;

- YMETh MPUMEHSTh CBOU 3HaHUS B PELICHUU ITPAKTUYECKUX 3aJaHUN 110
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI; COCTABJISTh OYKBEHHBIE BHIPAXKCHUS U
(GbopMyJIbl TIO YCIIOBUSIM 3a/1a4; OCYIIECTBIISATh B BEIPAXKECHUSAX U (opMyiax
YHCJIOBBIE MOJCTAHOBKHU M BBITIOIHATH COOTBETCTBYIOIIME BHIUUCIICHUS,
OCYIIECTBJISITh TTOJACTAHOBKY OJHOTO BBIPAXKEHUS B IPYTO€; BRIPAXKATH U3 (POpMyI
OJIHY IEPEMEHHYIO UE€PE3 OCTAIIbHBIC; BBITIOJIHITH OCHOBHBIE JEHCTBUSA CO
CTEIEHSIMU C IEJIBIMU TTOKa3aTeIsIMU, C MHOTOWICHAMH U C aire0pandecKumMu
JPOOSIMU; BBITIOHSATH PA3I0KEHNE MHOTOWICHOB Ha MHOKHUTEIIN; BHITIOTHITh
TOXJIECTBEHHBIC TTPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN; TPUMEHSTh
CBOMCTBA apr(METUICCKUX KBAIPATHBIX KOPHEH JIJIs1 BEIYMCIICHUS 3HAYCHHUH U
npeo0pa30BaHU YMCIOBBIX BBIPAKEHUH, COJEPIKAIINX KBAIpaTHbIC KOPHHU;
pelIaTh JMHEWHbIE, KBaAPATHBIC YPABHEHUS U PALlMOHAIBHBIE YPABHEHUS,
CBOJISIIINECS K HUM, CUCTEMBI JBYX JIMHEUHBIX YPABHEHUM; PEIIATh JINHEWHbBIC U
KBaJIpaTHbIE HEPABEHCTBA C OJJHOM NEPEMEHHON U UX CUCTEMBI; PEIIaTh TEKCTOBBIE
3a/1auu aredpanvdecKuM METOI0M, U300paXkaTh Ynciia TOYKaMH Ha KOOPIMHATHOM
MPSAMOIL; ONIPENETATh KOOPAUHATHI TOUKH TJIOCKOCTH, CTPOUTH TOUKH C 3aJJaHHBIMHU
KOOpJAMHATaMU; N300pakaTh MHOKECTBO PEIICHUN TUHEHHOTO HEPABEHCTBA;



pacro3HaBaTh apuPMETHUECKUE U TEOMETPUUECKUE MPOTPECCUN; PEILIAaTh 3aa4U C
npuMeHeHueM (GopMyJIbl OOIIETO YjeHa U CYMMbl HECKOJIBKHUX MEPBbIX YWICHOB;
HAXOJUTh 3HaUCHUA PYHKINH, 3aaHHON PopMyIioH, Tabmunel, rpadukoMm 1o ee
apryMeHTY; HaXOJUTh 3HAUCHUE apryMeHTa 10 3HaYEHUIO PYHKIUH, 3aJaHHOU
rpaduKoM WK TaOJIMIIEH; ONpeAeATh CBOMCTBA (PYHKIIUMHU IO €€ rpaduKy;
NPUMEHSTH IpadruecKkue npeiCTaBlICHUs MPU PEIICHUN YPaBHEHUH, CUCTEM,
HEPaABEHCTB; OMHUCHIBATH CBOMCTBA M3YYCHHBIX (DYHKIIUN, CTPOUTH UX TPadUKH.

- YMCTb I10JIb30BATHCA KOHTPOJIBbHO-U3MCPUTCIbHBIMA MAaTCpHUalaM U OJIaHKaMU.

Ha ocHOBe mocTaBiieHHBIX 3a/1a4 MPeAnoiaraeTcs, 4To 00yyaromuecs JOCTUTHYT
CIIEIYIOLIUX PE3yIbTaTOB:

- OBJIaJICIOT OOIIMMH YHUBEPCATBLHBIMU IIPUEMAMU U TIOJXOJaMHU K PEIICHUIO
3aJlaHUM TECTa;

- YCBOAT OCHOBHBIC IIPUCMBI MBICIIMTCIIbHOI'O ITOMCKA.
- BI)Ipa6OTaIOT YMCHUA CaAMOKOHTPOJIAI BPCMCHHU BLITIOJTHCHU A 3aﬂaHHﬁ;

-Hay4aTCAa OLICHUBATDb TPYAHOCTDb BaﬂaHI/Iﬁ U, COOTBCTCTBCHHO, Pa3YMHO BBI6I/IpaTB
3aJlaHuvs OJI1 pCIICHUA, a TAKIKC KIIPHUKHUABIBATEY» PC3YJILTAT BBIITOJIHCHUSA pa60TBI.

Ilinanupyemblie pe3yabTaThl 0CBOCHUSA 00Yy4AOINMMHUCH OCHOBHOM
o0pa3oBaTesibHON MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

B cootBeTcTBUU ¢ TpeOoBanusmMu CTaHapTa CUCTEMA IUIAHUPYEMbBIX Pe3yJIbTaTOB
— JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX — YCTaHABJIUBACT U
OIMHMCHIBAET KJIACCHI yUeOHO-TTO3HABATEIBHBIX M YICOHO-TTPAKTHIECKHIX

3a/1a4, KOTOpPbIE OCBAaMBAIOT 00yYaromuecs: B Xo/1€ 00y4eHusi, 0co000 BbIJESS
CpeIr HUX T€, KOTOPhIE BEIHOCSTCS Ha UTOTOBYIO OIICHKY, B TOM YHCIIC
rOCyapCTBEHHYIO UTOTOBYIO aTTECTAIIMIO BBIITYCKHUKOB

BbpInyCKHMK HAYYUTCH:

* BBOJIUTH PE3YJIbTaThl U3MEPCHHUH U JPyTUe IUGPOBBIC JTaHHBIC JIJIS UX
00paboOTKH, B TOM YHCJI€ CTATUCTUYECKOMN, M BU3YATH3AIINN;

®* CTPOUTBb MATEMATUYICCKHUEC MO/JCIIN,

® IPOBOANTH SKCIICPUMCHTDBI M UCCIICAOBAHNA B BUPTYaJIbHBIX na6opaTopH;1X I10
CCTCCTBCHHBIM HAYKAM, MATCMATUKC U I/IH(l)OpMaTI/IKe.



BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

* IPOBOJIUTh €CTECTBEHHO-HAYYHbIE U COLIMAIbHBIC U3MEPEHUS, BBOJIUTh
pe3ynbTaThl U3MEPEHUM U IPYTUX HUPPOBBIX TAHHBIX U 00padaThIBaTh UX, B TOM
YHCJIE CTATUCTUYECKU U C TTIOMOIIBIO BU3YyaIH3allUU;

¢ AHAJIM3UPOBATL PC3YJIbTATHBI CBOECH ACATCIIBHOCTH U 3aTPadrUBACMBIX PCCYPCOB.

Y4yeOHO-TEMATHUYECKHI IJIAH

Ne m\n Pazgen KosnuecTBo Teopust IIpakTuka
4acoB
8kuacc | 9ximace x| 9 wka 8k | 9
KJI
1. Uucna v BEIYMCICHUS 4 4 2 |2 2 2
2. AnreOpanyeckue BbIpaKCHUS 5 5 2 (3 3 2
3. YpaBHEHUS U HEPABEHCTBA 5 5 3 |2 2 3
4. YncIioBBIE ITOCIIEA0BATEIIBHOCTH 5 5 3 2 2 3
5. DOyHKIIU 3 3 1 |2 2 1
6. Koopaunatel Ha npsiMOil 1 3 3 1 |12 2 1
MJIOCKOCTH
7. ['eomeTpus 6 6 3 |3 3 3
8. CraTucTrKa ¥ TEOpHs 3 3 2 |1 1 2
BEPOSITHOCTEN
UTOTO 34 34 17 (17 17 |17

COHEPXXAHUE YYEBEHOI'O KYPCA
[To nporpamme pakynbTaTUBHOIO Kypca 3a JiBa roaa o0yuyenus 8-9 kiacc
IPENCTOUT PACCMOTPETH!

Tema 1. Yucna u Borunciaenus (84)

Haxoxnenue 3HaueHuit Beipakenuid. CpaBHeHue uncell. Pemienne 3a1a4 Ha 4acTu
u 1IporieHThl. CBOKCTBA CTENEHH C HATYPAJIbHBIM U LEJIBIM TOKa3aTEIIMH.
CpoiicTBa apu(mMeTruecKoro KBajpaTHoro kopHsa. CTaHIapTHBIN BU YUCIa.
DopMyIibl COKPAILEHHOTO YMHOKEHUS. [IpuéMbl pas3nokeHus Ha MHOKUTENH.
BripakeHune nepeMeHHON U3 POpPMYIIbIL.

Tema 2.Anredopanyeckue Bbipazkenusi(10q)

Haxosxaenne 3HaueHNH BRIPOKCHHS IPY 33JIaHHBIX 3HAYCHHSIX TTePEMEHHBIX.
[IpeobpazoBanue npoOHBIX BhIpaxeHuidl. CokparieHue apooeid. YnporieHue
BBIpXEHUH. 3a/1a4yl HA «IBIKEHUEY, HA «KOHIIEHTPAIINIO», HA «CMECH U
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CIUTaBBI», Ha «paboTy». ToxkmecTBeHHBIC TpeoOpa3oBanus. [JomycTumblie
3HAYEHUS IEPEMEHHBIX.

Tema 3. YpaBHenusi u Hepasenctna(10q)

Crioco0bl pelieHus pa3InyHbIX YPAaBHEHUN U HEPABEHCTB (UUCIIOBBIX, TMHEHHBIX,
KBaJIpaTHBIX). MeToa nntepBanoB. O6macTb onpeeneHus BoipakeHus. CucTemMsl
YpaBHEHUH U HEPABEHCTB. TEKCTOBBIE 33a4U U CITOCOOBI UX PEILICHHS.

Tema 4.YnciaoBblie nociaeaoBareabHocTH(104)

Onpenenenue apupMETHIECKON U T€OMETPUUECKON Mporpeccuil. PekyppeHTHast
dbopmyna. DopmMyIibIN-oro wieHa apupMeTUIeCKON U TEOMETPUUECKOMN
nporpeccuil. XapakTepucTuyeckoe cBOMCTBO. CymMma N-IEpBBIX YJICHOB.
KomOunupoBanusbie 3aj1aun. Cymma O€CKOHEUHON T€OMETPUYECKOM MTPOTpeccuut

Tema 5. ®ynkunu(64)

@DyHKIMYU, X CBOMCTBA U rpa@uku (TMHEHAas1, 00paTHO-IIPONOPIUOHAIIbHAS,
KBaJlpaTU4Has, cTereHHas u Jip.) O6mnacte onpeneneHus GyHKIUU. «CUUTHIBAHUE
CBOMCTB (pyHKIIMU 1O €€ rpaduKy. AHaAIU3 rpaUKOB, OMUCHIBAIOIINX
3aBUCUMOCTb MEXy BEIMUMHAMU. Y CTAHOBJIEHUE COOTBETCTBUS MEXKILY
rpapukoM (yHKIHMH U €€ aHATUTHYECKUM 3a/IaHUEM.

Tema 6. KoopaunaTsl Ha npsiMoii ¥ mu1ockocTH(64)

N300pakeHne ynces TOYKaMu KOOPAMHATHON TIPSIMOM. Y paBHEHUSI IPSAMBIX,
napabo:, runep6o:. ['eomeTpuuecknii cMpIca KO3 GUIIMEHTOB ISl ypaBHEHUN
npsMoit u mapaboiel. ['padguueckas naTepnperanus ypaBHEHUH U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

Tema 7. I'eomerpus (12u)l'eomerpuueckue purypsl u ux cBoictsa. Teopema
[Tudaropa. PaBHOOeqpeHHBIN TpeyroJbHUK. BricoTa, MeanaHna, Ouccekrpuca
TpeyrojapHuKa. MHOroyrosbHuku. OKpyKHOCTb U KpyT. [Ilmomans kpyra. JnuHa
OKpYXHOCTH. Briucanublie U LieHTpaibHble yIibl. COOTHOILIEHUS MEXKTY
CTOpOHAaMH M yIJIaMM TpeyroibHuka. KacarenbHas kK okpy)HOCTH. POpMyIIbI
IJIOIIAJEl MHOTOYTOJIBHUKOB. PerieHre npssMoyroiabHbIX TPEYTOJbHUKOB. 3a1auu
reOMETPUUYECKOTO COAECPKAHUSL.

Tema 8. CtaTucTHKA ¥ TeOpHusi BeposiTHOCTeM (69)

[IpencraBnenne TaHHBIX B BUJIE TaOIHII, JUarpaMm, rpagukoB. Pemenue
KOMOMHATOpHBIX 3a1a4. CpegHee apudmerndeckoe, pazmax, moaa. Coop u
I'PYIIIMPOBKA CTATUCTUYECKUX AaHHBIX. [lepecTaHoBKH, pasmMenieHns, COYETaHuUs.
BepositHOCTH citydailtHOro coObITUsA. ClI0KEHHE U YMHOKEHHE BEPOSATHOCTEN.
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KaJIEHI[apHO-TeMaTH‘IeCKI/Iﬁ IIaH Kypca
((HpaKTHKyM nmo maremaTuke B 8-9 kiacce»

8ku1acc
JlaTa rpoBeeHuUs HanmenoBaHue TemMbI Koun- | Xapakrepuctuka
(paznena) BO | OCHOBHBIX BHIOB
4acoB | yueOHOM
iaHupyeMas | hakTudeckas JCATCIbHOCTH
00yJaroIMXxcs.
. Uncaa u Beruuciaenns (4 yaca)
1.Hucnossie 1 [IpumenaTH CBOKCTBA
BbIpakeHUsA. CBOMCTBA JICUCTBUU HaJ
CTEIIEHU C 4quCIaMu IIpU
HATypaJIbHBIM U LEIBIM PELIEHUH YUCITOBBIX
MOKa3aTEISIMH. BBIPaKEHUM.
[IpumeHsTh cBOMCTBA
CTEIIEHU NPH
YIPOILICHUU
BBIPAKEHUN
2.CBoiicTBa 1 Pemats npumeps! Ha
apu(PpMETUIECKOTO YIPOILIECHUE
KBaJPaTHOTO KOPHSI. BBIPAKCHUM,
CranpapTHblid BUA U3BJICUECHUE
qyucia. KBaJpaTHOTO KOPHS,
BHECEHUE IO 3HAK
KopHs. [IpuBoauth
yucia K
CTaHJJAPTHOMY BUY
3.Dopmyinbl 1 [TpumensTs Gopmybl
COKpaIIEHHOTO COKpPAILEHHOTO
ymHOkeHus. [Ipuémsl YMHOXEHUS K
Pa3JIOKEHHS Ha YIPOILCHUIO
MHOXHUTEIH. BBIpaKEHUH.
ToxXnecTBeHHbIE BrimonHsaTh
npeoOpa3zoBaHus TOXJIECTBEHHbBIC
npeoOpa3oBaHus
4 .BolpaxeHue 1 Bripaxats oHy
IIEPEMEHHOU U3 IIEPEMEHHYIO Yepes
dbopMyIIbL. OJHY WJIN HECKOJBKO
Haxoxnenue 3naueHuit JIPYrUX NEPEMEHHBIX.
IIEPEMEHHOU.

2. Aaredpanyeckue BbIpaxeHus (5 4acoB)
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1.Crioco6mI pereHust 1 Pemars nuneitHbIe,
Pa3IMYHBIX YPAaBHEHUN KBaJpaTHbIE
(JIMHENHBIX, YPaBHEHHUS 4epe3
KBaJpaTHBIX U JTUCKPUMHUHAHT,
PUBOJIUMBIX K HUM). MIOJIHBIE U HETIOJIHBIE
KBaJ[paTHBIC
ypaBHEHUS
2.Crioco0sI penieHus 1 [TpuBoauTh APOOHO-
pa3JIMYHbBIX YPaBHEHUN palroHAJIbHbBIC
(IpoOHO- YPaBHEHUS K LIEIIBIM.
palMOHAIIBHBIX U [IpumensTH
YPaBHEHUI BBICIINX pasMyHbIEC CIIOCOObI
CTeneHe). K PELICHUIO
3.Paznuunbie metoner | 1 Pemats cucremsl
pELIEHUS CUCTEM YpaBHEHUI
ypaBHEHUI pa3IMYHBIMU
(rpaduueckuii). METOIaMU
4.Paznuunasie MeTonnsl | 1 Pemrate cucteMsbl
pelIeHUs CUCTEM YpaBHEHHUI METO0M
ypaBHEHUU (METOT MOJCTAaHOBKH,
MOJACTAaHOBKH, METOJ METOJOM CJIOKECHHS
CJIOKCHHUS).
5.3amaun Ha 1 Pemate 3agauu ¢
«JIBUKEHHE), HA MIOMOIIBIO
«KOHLIEHTPALIUIO», HA COCTaBJICHUS
«CMECH U CIUIABBI», HA TaOIUIIbI
«paboTy»
3. YpaBHeHNs 4 HepaBeHCTBA (5 4acoB)
1.Pemenue nuneiHbix | 1 Pematp nuHenHbIe
HEPABEHCTB C OJHOU HepaBeHCTBa. Pemate
IIEPEMEHHOU U UX CHUCTEMBI JIMHEUHBIX
CUCTEM. HEPABEHCTB.
N3o0paxath ux
peleHue Ha
YHUCJIOBOU MPSAMOM.
3anuchIBaTh OTBETHI B
BUJIC HEPABEHCTB,
MIPOMEKYTKOB
2.Meroa untepBaion. |1 Pemate HepaBeHCcTBA
OO6acth onpeneseHus METOJIOM UHTEPBAJIOB
BBIPAKEHUS.
3.Pemenue 1 Pemiats HEepaBeHCTBA
KBaJPaTHBIX BTOPOI CTEINEHH ,
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HEPABEHCTB U CHUCTEM, UCIIOJIB3YS
BKJIFOYAFOIIHNX rpaduueckue
KBaJpaTHBIE NPEACTaBIICHUS
HEPABEHCTBA.
4.PelieHue CUCTEM 1 Pacnio3naBath
HEPABEHCTB. JIVMHEVHBIE U
KBaJ[paTHBIC
HEPaBEHCTRBA.
N3obpaxats Ha
KOOPAMHATHOMN
IIJIOCKOCTH
MHOECTBA TOYEK,
3a/1aBacMble
HEPABEHCTBAMH C
JIBYMsI IEPEMEHHBIMU
5. TekcrtoBble 3amaun u | 1 Pemate TexcToBbIE
CIOCOOBI UX PEIICHMUS. 3a/1a4d pa3IMuHbIMU
crocobaMu
4. YucyioBble MOCJIEI0BATEIbHOCTH (5 YacoB)
1.Onpenenenue 1 N3o0paxaTh diieHbI
apupMeTHIECKOMN U MOCJEI0BATEIbHOCTH
reOMETPUYECKON TOYKaMH Ha
IIPOTPECCUM.. KOOPJIMHATHOM
MJIOCKOCTH.
[IpuBOIUTH IpUMEPHI
JIMHEMHOTO pocTa
YJICHOB HEKOTOPBIX
apuMeTHIECKUX
IIPOTPECCH .
2.PexkyppeHTHas 1 [IpuBOaUTH PpUMEPHI
dbopmymna. opmynsl N- 3aJaHus
Oro WwieHa MOCJEI0BaTEIbHOCTEN
apupMETHIECKOM U dbopmyI0ii n-TO UsIeHa
reOMETPUYECKOU Y PEKYPPEHTHOU
IPOTPECCHUIA. dbopmyoii. BeiBoguTh
(bopMyJIBI N-TO YIeHa
apudmMeTHIeCKOn
IPOrPECCHH.
3.Xapakrepucruyeckoe | 1 Haxoaute cymmy n
cBorictBo. Cymma n IIEPBBIX YJICHOB
MIEPBbIX YJICHOB. apupMeTHIecKoin
Pemenue 3amau ¢ POTrpeCcCUut
npuMeHeHueM Gopmy
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[-TO 4WIEHA U CyMMBbI
NEPBBIX I YICHOB
apupMeTUYeCcKoi 1

IIPOTPECCUN.
4.Cymma O€CKOHEHUHOMU Haxonuts cymmy n
reOMEeTPUUIECKOM NIEPBBIX YJICHOB

nporpeccuu. Pemenne
3a/1a4 ¢ IPUMEHEHUEM
dbopmy m-ro YjieHa u
CYMMBI IEPBBIX M
YJIEHOB
r€OMETPUYECKOU
IIPOTPECCUN.

apupMeTHIECKON
F€OMETPUYECKOU
IPOTPECCHH

5.KomOuHupOBaHHBIE
3a/1a4H.

Bemomnuats nepedop
BCEX BO3MOMKHBIX
BapUAHTOB JIJIS
nepecuéra 00bEKTOB
1 KOMOMHAITUH.
[IpuMeHATh TpaBUIIO
KOMOMHATOPHOTO
YMHOKCHHUSI

5. dynknum (3 yaca)

1. ®dyHKk1mu, ux
CBOMCTBa U rpaduku
(JIMHeliHas, 00paTHO-
pONOpLUOHAJIbHAS,
KBaJIpaTUdHasl,
CTETCHHAs U Jp.)
OO6nacTe onpeaeneHus
byHKIIUU.
«CunThIBaHUE
CBOMCTB (DYHKIIMH TI0
e€ rpaduky. AHanus
rpauKoOB.

OnuceIBaTh CBOMCTBA
(GyHKUMNA Ha OCHOBE
uX rpau4eckoro
IIPEICTaBICHNUS.

2 Iloctpoenue
rpagukoB GyHKIMHA U
OTBETHI Ha BOIPOCHI,
CBSI3aHHBIE C
UCCJIEIOBAHUEM ITUX

GYHKIUH.

N3o06paxkats rpaduk
byHKIIUU, YMETh
UCCJIEeI0BATh

(GyHKIHIO

3. YcraHoBieHue
COOTBETCTBUS MEKITY
rpadgukomM GYHKIIUU U

CTpouTh CI0XKHBIE
byHKIUH, 110
dbopmyIie onpeaensTh
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LHCHTPAJIBbHBIC YIJIbI.

€€ aHAIMTUYECKUM PacIoI0KEHUE
3aganueM. [loctpoenue byHKUIMAN
0oJiee CIOXKHBIX

rpadukoB (KyCO4YHO-

3a/IaHHBIE, C

«BBIOUTBIMUY) TOYKAMU

U T.IL.).

6. KoopaunaTtel Ha npsiMoii ¥ miIockocTH (3 yaca)
1.1306pakenue uucen |1 N3obpaxkars uncia Ha
TOYKaMHU KOOPANHATHOMN
KOOPJIMHATHOM MIPSIMOU
IIPSMOMU.
2.YpaBHeHus Opsmbix, |1 Onpenensars no
napaboJi, rurnepoo. dbopmyie rpadux
I'eomerpuueckuit (GYHKIIUU U ero
CMBICI pacnoJioKeHue B
KO3 ULIMEHTOB ISl KOOpJIMHATHOM
YpPaBHEHUN NPSIMOU U TUIOCKOCTH.
napaboJIbl.
3.I'paduueckas 1 Crpoutsb rpaduku
UHTEpIpeTalns byHKUIMHA U
YPaBHEHHI U WCIIOJIb30BaTh UX JJIS
HEPABEHCTB C JBYMS rpapu4ecKux
MEPEMEHHBIMU U UX pelIeHU cucTeM
CUCTEM. YPaBHEHUM C IBYyMS

NIePEMEHHBIMHU.
7. 'eomeTpus (6 yacos)
1.I'eomerpuueckue 1 [IpumeHsTH CBOMCTBA
(burypsl 1 ux PaBHOOEIPEHHOTO
CBOMCTBA. TPEYrOJIbHUKA U
PaBHOOEApEeHHBIIM teopemy Iludaropa k
TpeyroiapHukK Teopema pELIEeHUIO 3a1a4.
ITudaropa.
2.BricoTa, Mmenuana, 1 [IpumeHsTh CBOMCTBA
ouccekTpuca BBICOTBI, MECTHAHBI,
TPEYroJIbHUKA. OMCCEKTPUCHI
MHOroyroyibHUKH. TPEYTOJIbHUKA K
pELICHUIO 3a/1a4
3.0xpyxHOCTB M KpyT. | 1 Hcnonb3oBaTh
[Tnomans kpyra. (bopMyIIBI K peIIeHU0
JlmHa OKpYKHOCTH. 3a/1a4
4.BnicaHHbIE U 1 [IpumeHaTs TEOpEMBI

U OTIPE/ICIICHUS
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CooTHo1IeHUS MCXKIY
CTOpOHaAMHU M yrilaMHu

BIIMCAHHOT'O 1
LOCHTPAJIBHOTO YyTJIa K

TPEYTOJIbHUKA. pELICHHUIO 33]1a4.
5.KacarenbHas 1 Crpouthb
OKPY’KHOCTH. KacaTenbHYI0 K
@opMyJIbl TUIOIAEH OKPY>KHOCTH,
MHOT'OYTOJIbHUKOB. MPUMEHSITH €
CBOMCTBA K PELICHUIO
3a/1a4
6.Pemenue 1 [IpumenaTs CBOKCTBA
IPSAMOYTOJIbHBIX IPSIMOYTOJILHOTO
TPEYTOJIBbHUKOB. TPEYTOJIbHUKA K
3agaun pELIEHHUIO 33/1a4
reOMETPUYECKOr0
COJIEPKaHMUSL.

8. CTaTuCcTHKA U Teopus BeposiTHOCTel (3 uaca)

1.IlpencraBnenue 1 [IpencraBisiTh
JAHHBIX B BUJIC JTAHHBIE B BUJIC
Ta0JINIL, TUArpaMM, TaOJIHIL, TUArpaMM,
rpauKoOB. rpauKoB
2.Pemenue 1 [IpumensTe cpennee
KOMOMHATOPHBIX apudmMeTHIecKoe,
3amad. Cpennee pa3mMax u Moay K
apudmMeTHIecKoe, PEIICHUIO
pa3max, mona. Coop u MPAKTUYECKUX 3a7a4
TPYNIUPOBKA
CTaTUCTUYECKUX
JAHHBIX
3.IlepecTaHoBKH, 1 BeimonHsATh
pa3sMelieHus, IIEPECTAaHOBKHU,
COYETaHUS. COYeTaHus,
BepostHOCTB pa3mereHus
CIIy4aiiHOTO COOBITHSI.
CnoxeHnue u
YMHOKEHUE
BEPOSITHOCTEU
9kJ1acc
[ara npoBenenus HanmenoBanue templ | Kon- | Xapakrepuctrka
(pa3znena) BO | OCHOBHBIX BUJIOB
qaco | yueOHOM
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IJIaHUpyeM
ast

dbakTH4ecK
1

EATETBHOCTH
00yUaroIMXxcs.

1. Yucna u Bbluncienus (4 yaca)

1.CpaBHEHUME 1 OOBACHATD TPUEMBI

palMOHANTBHBIX YHUCET. CpaBHEHUS YHUCEN.

Omnpenenenue Haxonuts

KOOPJIMHATHI TOYKU Ha KOOPJIMHATHI TOYKU

IPSAMOU

2. CpaBHEHUE YHCEI 1 Pemrars npumeps! Ha

coJiep KalluX KOPHH. yHOpOUIEHUE

Ypomenue BBIPAXCHUU,

BBIPAKEHUN U3BJICUCHUE

CoJIep KaIlUX KOPHH. KBaJpaTHOTO KOPHS,
BHECEHHE I10]] 3HAK
KOpHS.

3.Haxoxaenue 1 OOBACHATD

HanOOJIbIIETO PacCIOJIOKEHUE YUCET

(HAaUMEHBIIIETO) B MOPSJIKE

3HAYECHUS YUCIa Ha BO3pacTaHusA(yObIBaH

KOOpJUHATHOM )

PSAMOM.

Pacnonoxenue uncen

B MOPSIKE

BO3pacTaHUs,

yObIBaHMUSI.

4.Haxoxnenue ynciaa |1 OnpenensaTh Kakoe

3dKIIFOYCHHOI'O MCIKIY

YU CJIO 3aKJIHOYCHO

JIByMS MEXKIY JBYMSI
0OBIKHOBEHHBIMH JTAaHHBIMU
JIpo0siMuU

2. Aaredpanyeckue BbIpaxeHus (5 4acoB)

1. Haxoxenue 1 OnpenensiTb KaKOMy

BBIpaXXEHHUS, KOTOPOMY 13 BBIPOKCHUHN TIPH

paBHa poOb TIpH JTHOOBIX

JT00BIX 3HAUYCHHSX N 3HAYCHUSAX N paBHA
JpoOb

2.Coxkpaienue apooeit | 1 [IpuBOUTH IPOOHO-

palroHaIbHbBIC
YpaBHEHUS K IICITBIM.
[TpumensTh
Pa3IMYHbBIC CIIOCOOBI K
pELIECHUIO
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3. [Toctpoenue 1 CtpouTts rpaduk

rpaduka GyHKIIUU U GyHKIUHU, ONPEIEIIATh
oTpeieNieHuE, 3HaYeHUEe M

3HAa4YeHUS M, TpHU

KOTOpPOM

npsMas y=m He UMeeT
C TpaKOM HU OJTHOM
oOIIel TOUKH.

4.Pa3nmuunasle MeToansl | 1 Pemiates cuctemsbl
PEIICHUSI CUCTEM YPaBHEHU METOJOM
ypaBHEHHH (METO/ MMOJCTAHOBKH,
MOJCTAHOBKHU, METO/I METOOM CJIOKCHHUS
CJIO’KCHMS).
5.3agaun Ha 1 Pemate 3agauu ¢
«IBYDKCHHE)», Ha IMOMOIIbIO
«KOHIICHTPALUIO», Ha COCTAaBJICHUS TaOIUIIBI
«CMECH W CIIaBBI», Ha
«paboTy»

3. YpaBHeHHs U HepaBeHCTBA (5 4acoB)
1.Pemrenue nuHenHbx | 1 Pemniate nuHeHbIC
HEPABEHCTB C OJTHOM HepaBeHCTBa. Pemath
MIEPEMEHHON U UX CHCTEMBI JIMHEHHBIX
CHCTEM. HEPABCHCTB.

N3o0paxath ux
pelieHue Ha
YUCIIOBOM IIPSMOM.
3anuceIiBaTh OTBETHI B
BUJIC HEPABEHCTB,

IPOMEKYTKOB
2. OnpezenexHue 1o 1 Pemiats HepaBeHCTBA
PUCYHKY MHO>KECTBa U CUCTEMBbI
pelIeHn CUCTEMBbI HEPaBEHCTB.
HEPaBEHCTB, 100 OnpenensTs 1o
HEPaBEHCTBA PUCYHKY MHOKECTBO

pEeLIECHUN.
3.Pemenue 1 Pemats HEepaBeHCcTBa
KBaJIpaTHBIX BTOPOI CTETEHH ,
HEPABEHCTB U CHUCTEM, UCTIONB3YS
BKJTFOYAFOIINX rpadguueckue
KBaJIpaTHbIE peICTaBICHUS
HEPABEHCTBA.
4.Pemienne cuctem 1 Pacno3naBath

HEPABCHCTB. JIMHEWHBIE U



http://opengia.ru/subjects/mathematics-9/topics/3

KBaJIpaTHbBIC
HEpPABEHCTRBA.
N3obpaxars Ha
KOOPJIMHATHOM
IUIOCKOCTH
MHO’KECTBA TOYCK,
3aJlaBacMbIe
HEPABEHCTBAMHU C
JIBYMsI IEPEMEHHBIMU

5. TekcTOBEIE 3a/1a4N U
CIOCOOBI UX PEIICHHUS.

Perate TEKCTOBBIE
3a71a4u Pa3IMYHBIMU
criocoboamu

4. YucioBble MOCJIEI0BATEIbHOCTH (5 YacoB)

1 ®opmyiisl N-0ro 1 N300paxkath 4ieHbI

YJIeHa MOCJIEIOBATEILHOCTH

apupMeTHIECKO 1 TOYKaMU Ha

reOMETPUYECKON KOOPAMHATHOMN

MIPOTPECCHU. IJIOCKOCTH.
[IpuBOoAUTH IPUMEPHI
JIMHEWHOTO pocTa
YJICHOB HEKOTOPBIX
apupmMeTHuyeCcKuX
IIPOTPECCUH .

2.PexkyppeHTHas 1 [IpuBOIMTH IpUMEPHI

dbopmyna. Dopmyiibl n- 3a/laHus

Oro 4jeHa NOCJIeI0OBATEIbHOCTEH

apupMeTUIEeCKON 1 dbopmyIoi n-To wieHa

reOMETPUYECKON U PEKYPPEHTHOMN

IIPOTPECCHIA. dbopmyoii. BeIBoguTh
dbopMyIIBI N-TO YiIeHa
apupMeTuIecKoin
IPOrPECCHH.

3. CymMa n-niepBbIX 1 Haxonute cymmy n

IeHOB. Pemenue NIEPBBIX WICHOB

3a/1a4 ¢ MPUMEHEHUEM apupMeTuyecKon

dbopMyI1 -0 YJIeHa U IpOTrpeccuut

CYMMBI TIEPBBIX IT

YJICHOB

apupMeTHIECKON 1

IIPOIPECCUN.

4.Cymma 6eckoneuHoit | 1 Haxomuts cymmy n

r€OMETPUYECKOU IIEPBBIX YICHOB

nporpeccuu. Pemenne

F€OMETPUIECKOMN
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3a/1a4 ¢ MPUMEHEHUEM
dbopmyn n-ro 4jieHa u
CYMMBI IEPBBIX II
YJICHOB
F€OMETPUUECKOMN
MIPOTPECCHUI.

IPOrpeccuut

5. 3amayu Ha
[MOCJIEI0BATEIILHOCTH.

Haxonute
HEW3BECTHBIC YJICHBI
apupMeTHIECKON 1
F€OMETPUYECKOU
IPOrPECCUH

5. dynknuum (3 yaca)

1. ®ynkun y=ax +n |1 OnuceiBaTh CBOKCTBA

g y=alx—m}f L WX (YHKIMI HA OCHOBE
CBOWCTBa U TpaduKu uX rpadueckoro
0612CTh IIPEICTaBICHUS.
OTIpe/IeTICHUS

GbyHKIUH.

«CuuThIBaHUE»

CBOMCTB (PyHKLIMHU IO

e€ rpaduky. AHanus

rpaduKoB.

2 IlocTpoenue 1 N306paxkats rpaduk

rpa@ukoB QyHKIMIA (GyHKLIHUH, YMETh
y=ax’+n y Hhcciaea0BaTh
y=alx—mJ" 4 orperHi bynkimio

Ha BOIPOCHI,

CBSI3aHHBIC C

HCCJIETOBAaHUEM dTHX

byHKIU.

3. YcraHoBieHue 1 CTpouTb CIIOXKHbBIE

COOTBETCTBUS MEXKIY
rpadukomM GyHKIUU U
€€ aHAJIMTUYECKUM
3agaHuemM. OyHKIuUs
y=x.11 JIpoOHo-
TuHelHas QYHKIMS |
ee rpaduk
[TocTpoenue 6onee
CJIOXHBIX TpaUKOB

GyHKIHA.

GyHKUIMH, TIO
dbopmyIie onpeneasaTh
pacrnosoxKeHue
byHKIIUN

6. Uucsaa Ha npsimoii (3 yaca)
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1.306pakenue uucen

N306paxkath yucna Ha

TOYKAMH Ha KOOPAUHATHOMN
KOOPJMHATHOMU MIPSIMOU

npsMoi. Onpenensirsb

10 PUCYHKY

MHOKECTBO PEILICHUN

HEPABEHCTB WJIA

CUCTEMbI HEPABEHCTB

2. Onpenenenue 1 Onpenensath
COOTBETCTBHS TOUEK U PacCION0KEHUE TOUEK
yucen Ha Ha KOOPAMHATHON
KOOPJIMHATHOU PSAMOi

IPSAMON

3. YcTraHoBIeHHE 1 CtpouTts rpaduku

COOTBETCTBHS MEXKIY
3HaKaMU
ko3 uimenTo K u b
U rpaduKamMu
byHKIMA.
Haxoxnenue
a0CIIMCChI TOUKU
MEPECEUCHHUS IBYX
rpad@uKoB QYHKIIHH.

byHKIUN U
WCITOJIB30BATh UX JIJIS
rpagu4ecKux
pEIIEHU CUCTEM
ypaBHEHUH C IBYMS
NEePEMEHHBIMH.

7. 'eometpus (6 yacoB)

1.I'eomerpuueckue 1 [IpuMeHsTh pU3HAKH
burypsl u ux no100ust

cBoiicTBa. [TonoOHbIE TPEYTOJIBbHUKOB K
TPEYTOJIbHUKU pELIECHUIO 33]1a4.
2.CBoiicTBa 1 [IpuMeHsTh CBOKCTBA
napajjienorpamMmma, U TUIOLIAAU
KBajpara, poMoa, YETHIPEXYTOJbHUKOB
MPSIMOYTOJIbHUKA. K PEIICHUIO 3a]1a4
DopMyJIbI IUIOIIAAEH

YETHIPEXYTOJLHUKOB.

Haxoxaenue miomaau

(burypsl Ipy MOMOIIN

MaJeTKN

3.1TpusHaku u 1 Hcnonp30BaTh
CBOWCTBA IIPU3HAKU U CBOMCTBA
napauieIbHbIX napayIeTbHBIX
MPSIMBIX. NPSMBIX TIPH



http://opengia.ru/subjects/mathematics-9/topics/7

PCUICHUHN 3aaa4

4. CoOTHOILIICHUS 1 [IpUuMeEHSATH TEOPEMBI
ME¥XK]ly CTOPOHAMH U CHUHYCOB U KOCHHYCOB
yTJIaMH TPEYTOJIbHUKA. K PELIECHUIO
TeopeMbl CUHYCOB 1 TPEYrOJIbHUKOB.
KOCHHYCOB

5. Cpenusia nuHus 1 [IprMeHATh TEOPEMBI
TPEYroJIbHUKA U K PELICHUIO 33]1a4
Tpanenuu

6.Perienune 1 [IpumenaTH CBOKCTBA
MPSAMOYTOJIbHBIX IPSAMOYTOJILHOTO
TPEYTOJIBbHUKOB. TPEYTOJbHUKA K
3agaun pELIEHUIO 3a]1a4
re€OMETPUYECKOTO

COJIEp KaHMSI.

8. CtaTucTHKA ¥ TeopHs BeposiTHOCTei (3 yaca)

1 .IlpencraBnenue 1 [IpencraBisiTh
JTAHHBIX B BUJIC JTAHHBIE B BUJIC
TaOJIUII, JUATPAMM, Ta0JIUIl, JUATPAMM,
rpaduKoB. rpauKoB
2.Pemienue 1 [IpumeHsTh cpenuee
KOMOMHATOPHBIX apudmMeTHIecKoe,
3amaud. CpenHee pa3Max u Moay K
apupMeTHIECKOE, PELICHUIO

pa3max, mona. Coop u MPAKTUYECKUX 3a/1a4
IPYIIUPOBKA

CTaTUCTUYECKUX

JTAHHBIX

3.IlepecTaHoBKH, 1 BeimonHsaTh
pa3MenieHus, NEPECTaHOBKH,
COYETaHUS. COYeTaHus,
BeposaTHOCTb pa3sMeleHus

CTy4aliHOTO COOBITHSI.
Cnoxenue u
YMHOKECHUE
BEPOSATHOCTEU

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOU ITPOI'PAMMBbBI
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8 KUIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

1

IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus

Yucia 1 BBIYUCICHUS

1.1

Hcnonp30BaTh HayalbHBIC MMpcACTAaBJICHNUA O MHOKCCTBC
HeﬁCTBHTeHLHBIX YUCCI i1 CpaBHCHUS, OKPYIJICHUA U
BI)ILII/ICJIQHI/II‘/JI, I/I306pa)KaTI> ﬂeﬁCTBHTGHLHLIe qHuciia

TOYKaMHU HA KOOPJAUHATHOU MIPAMOH

1.2

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJPATHOTO
KOpHsI, HaxXxOAWTh KBAaJAPATHBIE KOPHH, HCIIOIB3Yys IpHU
HEO00XO0IUMOCTH KQJIBKYJISITOP, BBITIOJIHSATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpPIKAIIUX KBaJpaTHBIC

KOPHH, UCIIOJIb3Y:1 CBOMCTBaA KOpHGfI

1.3

2.1

2.2

Hcnonb3oBaTh 3amucu  OONBIIMX W MajblX YHCET C
MIOMOIIBIO IECSITUYHBIX Apo0eii u creneHelt yucna 10
AnreOpanyeckue BhIpaKEHHUS

[IprMeHSATh TOHSATHE CTENEHU C LEJIbIM IOKa3aTeleM,
BBITIOJIHATh MPE0Opa30BaHUsI BBIPAKECHUM, COIEpPKAITUX
CTEIEHH C LIeJIBIM MTOKa3aTelieM

BrinonusaTe TOXJIECTBEHHBIE npeoOpa3zoBaHus
palMOHAJIBHBIX BBIPAXKEHUM HA OCHOBE ITPAaBUJ JCHUCTBUU

HaJl MHOTOYJIEHAMH M aJIreOpandecKUMU JPOOSIMHU

2.3

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOXKUTEIN

2.4

3.1

[IpuMeHaTh npeoOpa3oBaHUsl BBIPAKEHUM NI PELICHUS
pPa3IMYHBIX 337a4 U3 MAaTeMaTUKH, CMEXKHBIX MPEIMETOB,
U3 peajbHOM NPAKTUKU

YpaBHEHUS 1 HEPABEHCTBA

Pemate  nuHEWHBIE,  KBAaJApaTHBIE  ypABHEHUS U

paiuOHAJIBHBIC YPAaBHCHUA, CBOJANIUCCSA K HUM, CUCTCMBI




JBYX YPABHEHUU C ABYMs IIEPEMEHHBIMU

[IpoBoauTh TpOCTEHIINE HWCCICIOBAHUS ypaBHEHUH U
CUCTEM YypaBHCHHH, B TOM 4YHCIE C MPUMECHEHHUEM
3.2 rpadyyecKuX MpecTaBIeHU (yCTaHaBIWBATh, UMEET JIU
ypaBHCHUE WJIM CHCTEMa YpaBHEHUW PEIICHUS, €CIU

HMMEET, TO CKOJIBKO, U MpoYee)

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a1ayu K €&
anreOpandyecko MOJETM C TIOMOUIBI0 COCTaBJICHUS
3.3 ypaBHEHUSI WM CUCTEMbl YPABHEHHM, UHTEPIPETUPOBATH
B COOTBETCTBMM C KOHTEKCTOM 3aJlaud TMOJYYEHHBIN

pe3ynbTar

[IprMeHsATh  CBOWMCTBA YHUCJIOBBIX HEPABEHCTB IS
CpPaBHEHMS, OLEHKH, pEIIaThb JIMHEWHBIE HEPABEHCTBA C
3.4 OJIHOM MEPEeMEHHON M UX CHUCTEMBI, J1aBaTh IpaduyECKyro
WUTIOCTPALIMI0  MHOJKECTBA  pEUIEHUI  HEpaBEHCTBA,

CUCTCMBbI HCPABCHCTB

4 DOyHKIUU

[TonumMate 1 UCHONIB30BaTh (YHKIIMOHATIBHBIC TIOHATHUS U
i1 S3bIK  (TEPMHUHBI,  CHUMBOJIMYECKHE  OOO3HAuYEHUs),
onpenensaTh 3HaueHne GyHKIUU 0 3HAYEHUIO apryMeHTa,

OTpeeNsaTh CBOMCTBA (yHKIIMHU 10 €€ TpaduKy

Crtpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUAA:

4.2 y =k/x,y=kIX, y=x2y=x3y=[X|, omuchIBaTh CBOHCTBA
YUCIOBOM (DYHKLIMHU 110 €€ TpaduKy

9 KIIACC

Kon IIpoBepsieMble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHMUSI
NMPOBEPSIEMOr0  OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
pe3yJbTara o01rero oopazoBanus

1 Yucia 1 BEIYUCIICHUS




1.1

CpaBHI/IBaTB u YHopsaa04nuBaTb parOHAJIbHEBIC )41

HPppadrOHAJIbHBIC YHUCJIA

1.2

BoinonsaTe apupmMeTnyecKue nencTBUA C
pallMOHAIBHBIMA ~ YHUCJIAMH, codYeTas  YCTHbIE U
NUCbMEHHBIE TPUEMBI, BBIMOJIHATH  BBIYUCICHUS C

HppalMOHAJIbHBIMHA YU CIIaMHA

1.3

1.4

2.1

HaxomuTe 3HaueHHs1 CTENEHEN C LENBIMU ITOKA3aTEISIMU U
KOPHEW, BBIYNCIIATH 3HAYEHHUs] YACIOBBIX BBIPAKECHUN
OKpyrysiTe  JIEWCTBUTENBHBIE  YHCIA,  BBIIOJHATH
IIPUKUJIKY pE3yJIbTaTa BBIYUCICHUN, OLIEHKY YHCIIOBBIX
BBIPAKECHUN

YpaBHEHUS 1 HEPABEHCTBA

Pemars nuHelHbIE M KBAaIpaTHBIE YPABHEHUS, YPABHEHUS,
CBOJSIIMECS K HUM, MpOCTeHIre ApoOHO-pallMOHATIbHBIE

ypaBHEHUS

2.2

2.3

2.4

Pemate cucrempl ABYyX JMHEWHBIX YPABHEHUU C JBYMs
MIEPEMEHHBIMU U CHUCTEMBI JIByX YPAaBHEHUN, B KOTOPBIX

OJHO YPAaBHCHHC HC ABJISICTCA JIMHEHHBIM

Pemate TekcTOBBIE 3a7aun anreOpanueckKuM CrocoOOM ¢
MOMOIIBIO COCTABJICHUS YPABHEHUS WIIM CUCTEMBI JBYX

YPAaBHEHMM C IBYyMS ITIEPEMEHHBIMU

[IpoBomuTe TpOCTEMIIME HCCIETOBAHUS YPABHEHUU U
CUCTEM YpaBHEHUH, B TOM UYHCIE C NPUMEHECHHEM
rpaguueckux npeacTaBieHul (HanpuMmep, yCTaHaBIUBATh,
MMEET JM YPaBHEHHUE WJIA CUCTEMA YPABHEHUW PELICHUS,

€CJIM UMEET, TO CKOJIBKO)

2.5

Pematp JIMHENHBIE HEPaBEHCTBA, KBaJpaTHbIE

HCpPaBCHCTBA, I/I306pa)KaTB peImiCHUC HCPABCHCTB Ha




YHUCIIOBOM HpHMOﬁ, 3alMChIBATh PCHICHHUC C IMOMOIIBIO

CHUMBOJIOB

2.6

Pemare cHCTEMBI JIMHEMHBIX HCPAaBCHCTB, CHCTCMBI
HCPABCHCTB, BKIIOYAOIIHWC KBAaJAPaTHOC HCPABCHCTBO,
I/1306pa}KaTL peIICHUC CUCTCMbI HCPABCHCTB Ha YHUCIIOBOM

HpHMOﬁ, 3aIlIMCbIBATh PCIICHUC C ITIOMOIIBIO CHMBOJIOB

2.7

3.1

Hcnonbs30BaTh HEPABEHCTBA NPH PEIICHUH Pa3IUYHBIX
3axa4

OyHKIMA

Pacno3naBaTe (pyHKIMM M3y4eHHBIX BUIOB. [loka3piBaTh
CXEMaTUYECKH  pACIOIOKEHHWE  HAa  KOOPAMHATHOU
IJIOCKOCTH rpadukoB (QyHKUMN BHaa: y=kx, y=kx+b,
y=k/x, y=ax’tbx+tc, B 3aBUCHMOCTH OT 3HAYCHHI

K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA

3.2

IToka3piBaTh CXEMaTU4ECKU pacIoJIOKEHUE Ha
KOOPJIMHATHOMN TIOCKOCTH rpaduKoB (PyHKIMI BUAA y =

VX, y = |X| u onuchIBaTh CBOMCTBA (DYHKIIHIA

3.3

3.4

Crpouth u wu300pakaThb CXEMaTHYECKH Trpaduku
KBAJIPATUYHBIX GyHKIUN, OIMCBIBATH CBOWCTBA
KBaIPAaTUYHBIX (PYHKLUMN 110 UX rpapukam

Pacno3naBate kBaapatuuHyro (QyHKOHMIO 1O (dopmyIe,
OPUBOAUTH TMPUMEPHI  KBaJApaTHYHBIX  (PYHKIUHA U3

peanbHOM KU3HU, PUIUKU, TEOMETPUU

Apudmernueckas 1 reoMmeTpruecKas Iporpeccuu

4.1

4.2

Pacnio3naBaTh apu@METHUYECKYI0 M T€OMETPHUYECKYIO
IPOrPECCHUH MPHU PA3HBIX CIIOCO0AX 3aqaHUs
BbINOMHATE BEIYKMCIEHUS C UCIIOJIb30BaHUEM (HOpMYIT N-TO

yiieHa apu(hMEeTUUECKON U T€OMETPUUECKOW MPOTPECcCui,




CYMMUEI IICPBLIX N YJICHOB

I/I306pa}KaTI> YICHBI ITIOCIICAOBATCIBHOCTH TOYKAaMHM HaA

4.3
KOOpHHHaTHOﬁ IIJIOCKOCTH
Pemars 3aJadu, CBsI3aHHBIC C YN CJIOBBIMHU
IIoCIaCaAOBAaTCIIbHOCTAMHA, B TOM YHCJIC 3a4a49U U3 peaanoﬁ
4.4

KU3HU (C MCIOJB30BAaHUEM KAJIbKYJATOPA, HUPPOBBIX

TEXHOJIOTUI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA
1 Uucna v BEIYUCIECHUS
11 KBanpatuslii kopenbp u3 uucia. [loHstHe 00 HpparroHaIbHOM
' yucine. JlecaTuaHble MpUONKEHUS UPPALIMOHATBHBIX YHCEIl
CBoiicTBa apumeTHUECKUX KBaJIpaTHBIX KOpPHEM U  UX
1.2 MPUMEHEHUE K MpeoOpa3OBAHUIO YHUCIOBBIX BBIPAKECHUN U
BBIYUCIICHUAM. Jl€CTBUTEIIBHBIE YUCTIA
13 Crenenp ¢ nenplM IokaszaresneM M €€ cBoicrBa. CraHmapTHas
' 3alMCh YnCIIa
2 AnreOpandeckre BhIPaKECHUS
21 KBampaTHbIil TpEXWIEH, pa3noKeHUE KBAIPATHOIO TPEXUJICHA Ha
' MHOXHUTEJH
’5 AnreOpaunveckass 1poOb. OCHOBHOE CBOWCTBO ajreOpamdyeckoit
' npodu
23 CrnoxxeHue, BbIYUTAHHE, YMHOXKEHHUE, JI€JICHHE anreOpanyecKux
' npooeit
2.4 PanronansHbie BRIpaKeHUS U UX MPe0Opa3oBaHKE
3 VYpaBHEHHS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEW  KBaJpPaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Penrenue ypaBHEHUI, CBOISIIIUXCS K JIMHEMHBIM U KBaJAPaTHBIM
3.3 [Ipocreiiine qpoOHO-palMOHATbHBIE YPABHEHUS
I'paduueckas unTepnpeTalys ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMU
3.4 U CHUCTEM JIMHEHHBIX YpaBHEHUH C JBYMS [E€PEMEHHBIMHU.
' [Ipumepsl pelieHuss CUCTEM HEIMHEMHBIX YPAaBHEHHU C IBYMs
nepeMEHHBIMU
3.5 Pemenne TekcTOBBIX 3a7a4 anreOpandecKuM CriocoOoM




3.6

YucnoBele HEPABEHCTBA U UX CBOMCTBA

3.7 HepapeHcTBO ¢ 01HOM nepeMeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHple HEpaBEHCTBA C OJHOM IMEPEMEHHOMN
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOU
4 OyHKIINHT
[lonsite Qynkuuu. OO6MacTh ONpPENENICHUS U  MHOXKECTBO
4.1
3HaueHui QyHkimu. CriocoOsl 3a1anus QyHKIUN
4.2 I'padux dynkuun. Yrenne cBOWCTB PyHKITUU 10 €€ rpaduky
43 [Tpumepsl rpa@uKoB PYHKIMMA, OTpaXkarolMX peaJbHble
' IIPOLIECCHI
44 OyHKINH, OTHCHIBAIOIIHE PSIMYO " o0paTHy10
' MPOIMOPIIMOHAIEHBIE 3aBUCIMOCTH, X TpaduKu
4.5 OyHKIMK ) =X7, y = X7
4.6 Oyakuumn Y = Lx, y = |x|
4.7 ['paduueckoe penieHre ypaBHEHU U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
11 ParonanbpHble uYMCla, WPpAlOHATBHBIE YHCTA, KOHEYHBIE W
' OeCKOHEYHBIE AECATHUHBIE TPOOU
MHOXKECTBO JEUCTBUTEIBHBIX YMCEN, JIEUCTBUTEIBHBIE UHCIA KaK
19 OCCKOHEUHbIE JCCATHYHBIE JApoOu. B3aumHO  0aHO3HAYHOE
' COOTBETCTBHE MEXJIy MHOXKECTBOM JCHCTBUTENBHBIX 4YHCENl U
KOOpAMHATHOM npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YHACEII
1.3 Apudmernueckue JeCTBUS ¢ N€HCTBUTEILHBIMH YHUCIAMU
1.4 U3mepenusi, npuOIMKEHUsA, OLEHKU. Pa3mepbl  OOBEKTOB




OKPY’KaOIIEr0 MHUpPA, MJIUTENBHOCTh IMPOLIECCOB B OKPYKAIOLIEM
mupe.  IIpuOnmxéHHoe  3HAYeHWE  BEIUYMHBL,  TOYHOCTH
npuobmmxenuss.  Okpyrinenue yucen. llpukuaka W oleHKa

pE3yJIbTATOB BHIYUCIIEHUM

2 VYpaBHEHUS U HEPABEHCTBA

2.1 YpaBHEHUA ¢ OAHON IEPEMEHHON

25 JluneliHoe ypaBHeHME. PemeHne ypaBHEHMHM, CBOASLIMXCS K
' JIMHENHBIM

23 KBagpatHoe ypaBHeHue. PemeHue ypaBHEHUM, CBOIAIIMXCA K
' KBaJpaTHBIM

24 buksanpatHoe ypaBHeHue. [IpumMepsl pelieHus: ypaBHEHUN TPEThEU
' Y 4eTBEPTOM CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIN

2.5 Petrenue npoOGHO-panimoHaIbHBIX YpaBHEHUN

2.6 Cucrembl ypaBHEHHI

2.7 VYpaBHEHUE C IBYMsI IEPEMEHHBIMU U €0 Tpaduk

58 Pemenne cucrem JBYX JIMHEMHBIX YPAaBHEHUW C  JABYMs
' MEPEMEHHBIMU

29 Pemenne crucrem OByX ypaBHEHHI, OJTHO U3 KOTOPBIX JUHEWHOE, a
' JPyroe — BTOPOU CTEIEHU

210 I'padrueckas uHTEprHpeTalUsi CHUCTEMbl YypaBHEHUH C JABYyMs
' MepEMEHHBIMU

2.11 Pemrenre TekcTOBBIX 33724 anreOpanvdecKuM CrocoOom

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemienve TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

2.14 Pemienre cucteM JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU

2.15 KBagpaTHbie HEpaBEeHCTBA

216 ['padrueckas uHTEpIHIpETAlIUsi HEPABEHCTB M CUCTEM HEPABEHCTB C
' JIBYMsI TIEPEMEHHBIMU
3 OyHKIUU




KBanparnunass ¢Qynkuusa, e€ rpapuk u cBoiictBa. [lapabomna,

3 KOOPAMHATHI BEPUINHBI Tapa0OIIbl, 0Ch CHMMETPHUH MapaldoIbl
3.2 I'paduku pynkuii y=kX, y=kx+b u ux cBoiicTa
3.3 I'paduku pyukuuii y=K/X, y = x’ u ux cBOicTBa
3.4 ['paduku pyHKUUMi , 1 UX CBOKCTBA
4 YucnoBele NOCIIEIOBATEIBHOCTH
Onpenenenue " CIIOCOOBI 3a1aHus YUCIIOBBIX
4.1 MOCJIEA0BATEIBbHOCTEN. 3ananue MOCJEA0BATENBHOCTH
peKyppeHTHOM opMyoi u popmysIoil N-ro wieHa
49 Apupmernueckas IIpOrpeccus. DopMyIsl n-ro YJIeHa
' apu(pMETUYECKOI NPOrpecCrur, CyMMBI IEPBBIX N YICHOB
43 ['eomeTpuueckas IIPOIPECCHUS. DopMybl n-ro YJIeHa
' T€OMETPUYECKON TPOrPECCHH, CYMMBI MIEPBBIX N YJIEHOB
N300paxeHne wWIeHOB apu(METUYECKOW U TEeOMETPUYECKOU
4.4 IIPOTPECCHI TOYKAaMU HAa KOOPJAWHATHOW IUIOCKOCTH. JIMHEWHBIN U
AKCIIOHEHIIUAJIbHBIA POCT
4.5 CI10KHbBI€ MPOLICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsEMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUS K NPEeAMETHBIM
pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI
NMPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHMs HA
ocHoBe ®I'OC

YMeHne — onepupoBaTh  IOHATHSAMM:  MHOXECTBO,
MMOJIMHOKECTBO, OMNEpPALMH HaJ MHOKECTBAMH; YMEHHE
onepupoBaTh MOHATUSAMU: rpad, CBI3HBIA Trpad, nepeso,
UMK, TPUMEHATh HUX NpPHU pEUIeHUH 3a]ady; YMEHHE
UCIIOJIb30BaTh TIpaUyecKoe MPEACTABICHHE MHOXECTB
JUIsl OMMCAHUSl peajbHBIX MPOLECCOB U SIBICHUH, IMPHU

pEelIeHNH 3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB

YMeHue  onepupoBaTh — NMOHATHAMU:  ONpEIEIIEHUE,
aKCHOMa, Teopema, J0Ka3aTeJIbCTBO; yMEHUE
pacro3HaBaTb HCTHHHBIE W JIOKHBIE BBICKA3bIBaHUS,
IPUBOIUTH NPHUMEPBI U  KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUWA U OTPUIAHHA BBICKA3bIBaHUM

YMeHue onepupoBaTh NOHATHUAMH: HATypaJbHOE YHCIO,
IIPOCTOE€ M COCTABHOE YHUCIIO, AEIMMOCTb HATYpaJbHBIX
yucesl, NPU3HAKKA JEJIMMOCTH, LEJIOE YHUCI0, MOIYJb
yucia, OOBIKHOBEHHas JApoOb U JecATUYHas JApoOb,
CTaHJApPTHBIA  BHJ  YHCIA, PALHOHAIBHOE  YHCIIO,
UPPALUOHATBHOE YHUCIIO, apU(PMETHUECKUN KBaJpPaTHBIM
KOpPEHb; YMEHHE BBINOJHATH JCHCTBUSA C YHUCIAMH,
CpPaBHMBATh U YIOPSAOUYUBATH YUCIA, IPEACTABISATh YMCIA
Ha KOOPAWMHATHOM MPSIMOH, OKPYIJIATh YHCIA; YMEHUE

ACJIaTh IPUKUIAKY U OCHKY PE3yJibTaTa BBIUMCJICHUH

YMeHue OIICPHUPOBATL IIOHATHUAMU. CTCIICHb C LCJIbIM

mokasareynieM, apu(MeTHUYecCKuil KBagpaTHBIM KOPEHBD,




MHOIOWIEH,  airedpauueckas  JpoOb,  TOXIECTBO;
3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENEHH OOJbIIe
€IMHULIBI; YMEHHE BBIMOIHATH PAacy€Thl MO (hopmynam,
IpeoOpa3oBaHus LENIBbIX, IpOOHO-pallMOHATBHBIX
BBIDQKEHUN UM BBIPAXKECHHM C KOPHSAMH, PAa3I0KEHUE
MHOTOWICHa HAa MHOXHUTEIM, B TOM 4HCIE C
UCIOJb30BaHUEM  (OpPMYN  PAa3sHOCTH KBAJpaTtoB U

KBaapaTa CYMMBI H Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMH: YUCIOBOE PABEHCTBO,
YPaBHEHHUE C OJHOW NEPEMEHHOU, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOM; YMEHUE pelaTh JIMHENHBIE U
KBaJpaTHbIC ypaBHEHU, ApOOHO-pallMOHATILHBIE
YPaBHEHHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHEVHBIX YPaBHEHUM, JIMHEWHBIE HEPAaBEHCTBA M HUX
CUCTEMbI,  KBajJpaTHble U  JAPOOHO-pallMOHAJILHBIC
HEpPABEHCTBA C OJHOW IIEPEMEHHOW, B TOM YHCIE IpHU
pPELICHUN 3a/1a4 U3 JAPYIUX IPEAMETOB M IMPAKTUYECKUX
3a/1a4; YMEHHUE HUCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh JJII M300pa)KE€HUS PEIICHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUSAMU: (DYHKIMS, rpaduk
GbyHKUINH, HYJIH GyHKUIMH, MIPOMEKYTKHU
3HAKOIIOCTOSIHCTBA, POMEXKYTKH BO3pacTaHus, yObIBaHUS,
HanOoJbIlIee M HAMMEHbIIee 3HAYCHNU (PYHKUINU; YMEHHE
OTIEpUPOBATH MOHATHAMU: TIpsiMasi MPOMOPLIHUOHATEHOCTD,
nuHelHas (QyHKOUSA, KBaapaTudyHas (yHKIHs, oOpaTHas
POIOPIIMOHANILHOCTh, Tapabojia, rurnepboIa; yMEHHe
CTpouTh Tpaduku (YHKIIUN, UCTIOIB30BaTh TPpAPUKU IS
OIIPEICJIEHUS] CBOMCTB IIPOLIECCOB M 3aBUCUMOCTEM, IS

peuiCHusd 3aaad U3 JOPYyTux yT—Ie6HBIX npeamMecToB M




peallbHOM  JKM3HM;, YMEHHE BbIpaXarb (opmyramu

3aBUCUMOCTHU MCIKAY BCIINYMHaAMU

YMeHne onepupoBaTh NMOHATUSAMU: IOCIIEI0BATEIBHOCTD,
apudmeTnyeckas U reoMeTpUyYeCcKas NpOrpeccuy; yMEHHUE
MCIIOJIb30BaTh CBOWCTBA MOCIIEI0BATEILHOCTEN, OPMYJIBI
CYMMBI U OOILETO YJI€Ha IPH PELIEHUH 33]a4, B TOM YHUCIIE

3a/1a4 U3 JPYruX Y9eOHBIX MPEIMETOB U PeaTbHOM KU3HU

VYMeHnue pemate 3a1a4d pa3HbIX TUIOB (B TOM YHCIIE Ha
OPOLEHTHI, JOJM W 4YacTH, JBHWKEHUE, pPaldoTy, LEHY
TOBAapOB U CTOMMOCTb MOKYIOK M YCIIyT, HAJIOTH, 3aJa4H
U3 00JlacTM  YNpaBICHUS JIMYHBIMU U CEMEHHBIMHU
(uHaHCaMH); YMEHHE COCTaBIIAATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33]1a4H,
UCCIENOBaTh IOJYYEHHOE pEIIEHWEe U  OLIEHHUBAaTh

HpaBIIOHOIIO6HOCTB IMOJIYYCHHBIX PC3YJIbTATOB

10

YMeHue omnepupoBaTh NOHATUSMU: (Urypa, TOUKa,
OTpPE30K, IpsiMas, Jyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PAaBHOOEAPEHHBIH W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, MPSIMOYTOJIBHBIM TPEYTOJbHHUK, MEIUaHa,
OHCceKTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIBHUK,
napajuieJiorpaMM, pomMO, TpSIMOYTOJIbHUK, KBaJpar,
Tparenus; OKpyKHOCTb, KpyT, KacaTellbHasi; 3HaKOMCTBO C
IPOCTPAaHCTBEHHBIMU (PUTypaMH; YMEHHUE peliaTh 3aJauH,
B TOM 4YHUCJIE U3 IIOBCEIHEBHOM JKM3HU, HAa HAXOXKICHUE
F€OMETPUYECKUX BEJIMYMH C IMPUMEHEHHEM H3YyYECHHBIX

CBOMCTB (huryp u (hakToB

YMeHue omnepupoBaTh MOHSTHUSMH: PABEHCTBO (QUTYD,
PaBEHCTBO TPEYTOJIbHUKOB; MapaJUIEIIbHOCTh 151
NEPIEHAUKYIJIIPHOCTh TPSAMBIX, YIOJI MEXAY IPSIMBIMH,

NEPHEeHAUKYJISAP, HAKIOHHAsA, MPOEKIUs, nogooue uryp,
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MOJOOHBIE TPEYTrOJbHUKHA, CHUMMETPUS OTHOCHUTEIIBHO
TOYKM W TIPSIMOW; yMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpUI0O H mojodue ¢Guryp, napauieIbHOCTh U

MIEPIICHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MHPE

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PACCTOSIHHE,
yroin (BeIMYMHA YIVIa, CHHYC M KOCHUHYC yIja
TPEYroJIbHUKA), IUIOLIAJb; YMEHHUE OLIEHHBATh pa3Mepbl
MpeIMeTOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE
OpUMEHATh  (QOpMyNBl  MEepuMeTpa W IUIOLIAAH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTM M IUIOIIAIU
Kpyra, o0beMa MpsAMOYTOJbHOIO Mapajulesenunena;
yYMEHHUE NPUMEHATh NPU3HAKA PAaBEHCTBA TPEYTOJIBHUKOB,
TEOPEMY O CyMME YIVIOB TpPEYrOJIbHHKA, TEOPEMY
[Tucaropa, TPUTOHOMETPUUECKHE COOTHOIICHUS IS

BBIYMCJIICHHUA JJINH, paCCTOHHHﬁ, HJIOI[Ia,Heﬁ

YMenue nuzo0paxarh Iiockue GUrypbsl 1 ©X KOMOMHAIIHH,
IPOCTPAaHCTBEHHbIE (PUTYpBl OT PYKH, C TOMOIIBIO
YEepTEKHBIX MUHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO

TCKCTOBOMY NI CUMBOJIBHOMY OIIMCAHHIO
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14

YMeHue onepupoBaTb  MOHATHAMU:  NPAMOYIOJIbHAS
cucTeMa KOOpAMHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOpPAa HA YHCIIO, CKaJISAPHOE
IIPOU3BENCHUE BEKTOPOB; YMEHHUE HCIIOJIB30BATh BEKTOPHI
Y KOOPJMHATHI JUI1 IPEACTABICHUs JAHHBIX U PELICHUS
3aja4, B TOM YHUCJIE€ U3 JPYTruX Y4YEOHBIX MPEIMETOB U

pEaTbHOU )KU3HU

YMeHue omnepupoBaTh TIOHATHUSIMH: CTOJIOMKOBBIE U
KpPYTOBBIE JarpaMMBl, TaOJIHIIHI, cpenHee
apupMeTHIecKoe, MeInana, HauOOJbIIee U HAaMEHBIIEE

3HA4YCHHA, pasMax 4YUCIOBOI'O Ha6opa; YMCHHUC HU3BJICKATD,




MHTEPIIPETUPOBATh U MPeoO0pa3oBbIBaTh HH(OpMAIIHIO,
MpEeICTaBICHHYI0O B TaOJHMIIaX W Ha JAMarpaMMax,
OTPaXXAIOIIYI0 CBOMCTBA W XapaKTEPUCTUKH pPealIbHBIX
MpOLIECCOB W SIBJIGHUH;  yYMEHHE  paclo3HaBaTh

HU3MCHYUBBIC BCIIMYHUHBI B OKPYXKAIOIIICM MHPC
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YMeHune onepupoBaTh MOHATUSMH: CIYYalHBIA OIBIT
(cly4allHBI ~ SKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE
(371eMEHTapHbId MCXOJ)) CIY4YailHOrO ONbITA, CIIy4aiHOE
COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAWUTH
BEPOSITHOCTA  CIY4YaWHBIX COOBITUM B  ONbITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHE
pelarh 3aJa4d METOJIOM OpPraHU30BaHHOIO Iepedopa u C
UCIIOJIb30BAaHUEM  IIpaBWja  YMHOXEHUS;  YMEHHE
OLICHHMBATh BEPOSATHOCTU PEAJBHBIX COOBITUI U SIBJICHHI,
NOHMMAaThb  pOJIb  IPAKTUYECKH  JIOCTOBEPHBIX W
MaJIOBEPOATHBIX COOBITUHA B OKPYKAIOIIEM MHUpPE U B
KU3HH;, 3HAKOMCTBO C MOHSATUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHCENI U €ro POJbi0 B

MAaCCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOAXOAAINTUN M3YYCHHBIM METOJ IS
pelleHusl 3aJa4i, TPUBOJUTh MPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEW B TMPUPOJE U KU3HHU, PACHO3HABATH
MpPOSIBJICHUE  3aKOHOB  MAaTeMaTMKU B  HMCKYCCTBE,
ONKMCHIBATh  OTIEJIbHBIE  BBIJAIOIIMECS  PE3YJbTAThI,
MOJYYEHHBIE B XOJI€ Pa3BUTUS MAaTEMaTUKU Kak HayKH,
MPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUA U HUX

ABTOPOB B OT€YECTBEHHON U BCEMUPHOW UCTOPUU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COJepPKaHUS
1 Yucna u BEIYUCIIEHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHUCE
Lo OOBIKHOBEHHBIE W JECATHUYHBIE APOOU, MPOILIEHTHI, OECKOHEUHBIE
' NepuoANYECKUe podu
13 PanmonanbHbie qyucia. Apudmernueckue onepanuu c
' palMOHAIbHBIMUA YUCIIAMHU
14 HevictBuTenpHble  uyucia.  ApudMeTHueckue — omepanud ¢
' JNEWCTBUTEILHBIMU YUCIAMU
L5 [Tpubnv>k€HHbIE BBIUMUCICHUS, TpaBUJIa OKPYTJICHHS, MPUKUAKA U
' OIICHKA PEe3yJIbTaTa BIYUCICHUN
2 AnreOpanyeckue BbIpaKeHUs
2.1 BykBeHHbIE BbIpaKeHUs (BBIPAKEHUS C TEPEMEHHBIMM )
’5 Crenenb ¢ uensiM mnokazareneM. CTeneHb ¢ palMOHAIbHBIM
' nokaszareneM. CBOMCTBA CTENEHU
2.3 MHorouseHbl
2.4 Anrebpandeckast 1poob
25 ApudmMeTnueckrii KOpeHb HaTypaJibHOM cTeneHu. JlecTBust ¢
' apu(PMETUICCKUMU KOPHSIMU HATYPaJTIbHON CTENIEHU
3 VYpaBHEHUS U HEPABEHCTBA
31 ensie u aApoOHO-panmoHanbHble ypaBHeHHMs. CHCTEMBl U
' COBOKYITHOCTH YPaBHEHHI
39 [lensie wu apoOHO-panMOHajbHBIE HepaBeHCTBA. CHCTeMbl U
' COBOKYITHOCTH HEPABEHCTB
3.3 Perrenne TeKCTOBBIX 3a/1a4
4 HucnoBele NOCIIEIOBATEIBHOCTH




4.1

HOCJ’IG,Z[OB&TGJIBHOCTI/I, CITOCOOBI 3aJaHusA HOCHCﬂOB&TCHBHOCTCﬁ

Apudmernueckass u reomeTrpuueckas nporpeccun. Dopmyna

2 CJIO’KHBIX ITPOLIEHTOB
5 OyHKIIMT
®OyHkus, cnocoos! 3ananug Gyukiuu. ['papuk dynkuun. O61acTb
OTIpEeENCHUs] U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymm dyHkuuu.
5.1. [TpoMexyTkH 3HAKONMOCTOSIHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH
¢GyHkuuu. MakcuMyMbl 1 MUHUMYMbl (QyHKuuu. Haunbonbiiee u
HauMEHbIIIee 3HaYeHNE (PYHKIIMHA HA TIPOMEKYTKE
6 Koopaunatel Ha IpsIMOM U TIIIOCKOCTH
6.1 KoopnnnatHas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH
7 ['eomeTpus
7.1 ["'eomerpuyeckue (pUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOroyronbHIUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepeHre reoMeTpuuecKiX BeIMYuH
7.6 BekTophsl Ha MJI0CKOCTH
8 BeposaTHOCTh U CTaTUCTHKA
8.1 OnwucarenbHasi CTaTUCTHKA
8.2 BeposatrHocTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 ['padsr
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