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IHosicuuTennLHAA 3aMHCKA

Kypc moaroroBku k OI'D mo mareMaTuke MpeAHa3HA4eH ISl MOBBIMICHHS d(PPEKTUBHOCTH
MOATOTOBKU O0ydarommxcsi 9 kjacca K OCHOBHOMY IOCYAapCTBEHHOMY SK3aMEHY [0 MaTeMaTHUKe 3a
KypC OCHOBHOW IIKOJIBI M MPEJyCMaTpUBaeT MX MOATOTOBKY K AaiibHelieMy oOyueHHIO B cpeiHei
IIKOJIe»; HAIlPaBJICH Ha BOCIOJHEHUE HEJOCTAIOIIUX 3HAHUN, OTPAOOTKY MPUEMOB PEIICHUs 3aJaHHi
Pa3IUYHBIX THUIIOB U YPOBHEH CIIOKHOCTH BHE 3aBUCHUMOCTH OT (POPMYIHUPOBKH, a TAKXKE OTPaOOTKY
TUNOBBIX 3afanuii OI'D mo mMaremaTHKe Ha TECTOBOM MarepHalie; MO3BOJUT CHUCTEMAaTU3UpPOBATh U
yrIIyOUTh 3HAHMS YYalIMXCS IO Pa3IHMYHBIM pa3lenaM Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
(apudmeTuke, anredpe, CTATUCTHKE, TCOPUU BEPOSTHOCTEH M TEOMETPHH ).

PaGouass mporpamma 1O BHEYPOYHOM JIEATENBHOCTH CBsi3aHa ¢ paboyell mporpammoit

BOCIIUTAHUS MKOY ool c.Ifomom yepes o (13% 1115 (S (bopMmBI:
- YCTQHOBJICHHE JOBEPUTEIBHBIX OTHOUICHUN MEXAY YUUTEIEM U €r0 YYeHHKaMHM, CIIOCOOCTBYIOIIMX
MMO3UTUBHOMY BOCHPHSITHIO MJIQJAIINMH IKOJILHUKAMU TPEOOBAHUN U TIPOCHO yUUTENsl, IPUBJICUCHUIO
WX BHHMaHUA K oOOCykgaemMold Ha ypoke UWHQPOpMAIMU, AaKTHBHU3AIMM WX I103HABATEIHHOU
JeSITeNIbHOCTH;
- MOOYXJICHHE MIIQIIIUX IIKOJHLHUKOB COOIONATh HA YpOKE OOIIEHPHHSTHIE HOPMBI ITOBEACHHSI,
MpaBujia OOIIECHUSI CO CTApIIUMHU (YUUTEIISIMH) U CBEPCTHUKAMU (IIIKOJIBHUKAMH ), IPUHIIUIIBI Y4eOHOM
JUCIUTUTUHBI u caMOOpraHu3aluu;
- MpUBJIEUYECHUE BHUMAHUS MIIAIIMX HIKOJFHUKOB K LIEHHOCTHOMY ACHEKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHu3aiis X padoThl C MOJIy9aeMOH Ha YpPOKE COLMAIbHO 3HAYMMON HH(pOpMammen —
WHUIUUPOBaHUE ee 00CYKIeHUS, BRICKa3bIBaHUS yYaIlIMMHUCS CBOETO MHEHHUS 110 €€ MTOBO1Y, BBIPAOOTKU
CBOEI0 K HEll OTHOIIICHUS;

Hean:
CUCTEMAaTH3alMsl 3HaHUI M CHOCOOOB JEATENIBHOCTH YyYalllUXCsl M0 MaTeéMaTUKe 3a KypCc OCHOBHOM
IIKOJIbI, TMOATOTOBKAa oOOydarommxcs 9 Kkimacca K OCHOBHOMY TOCYAapCTBEHHOMY 53K3aMEHY II0
MaTeMaTHKeE.
3apaum:
e 3akpenuTb OCHOBHBIE TEOPETUYECKUE TIOHATUS M ONPEICNIEHUS II0 OCHOBHBIM
M3Yy4aeMbIM pa3JieiiaM;
e OrtpaboTaTh OCHOBHBIE THUIBI 337ad u3ydaemblx TUoB KHMM OI'D «Anrebpa» u
«"eomeTpus» U UX AITOPUTM PELICHUS;
e ®dopmMupoBarh y 00y4aroIMXcsl LIEJIOCTHOTO NPEJACTABIECHUS O TE€ME, €€ 3HAYEHUsS B
pazziene MaTeMaTUKH, MEXIIPEAMETHBIE CBSI3U C APYTUMHU TEMaMU;
e (CnocoOcTBOBAaTh MHTEUIEKTYAIbHOMY PAa3BUTHIO ydalluxcs, (POPMHUPOBAHHUIO KAYECTB
MBIIUICHUS, XapaKTEepPHBIX JJII MAaTeMAaTHUYeCKOW JEATeTbHOCTH M HEOO0XOIUMBIX
YUEHUKY AJis yernenrHon caaun OI'D, s o01eit connanbHONH OpUEHTAINH;
e AKIICHTHpOBaTh BHHUMAaHHE Y4YallUXCAd HA E€IUHBIX TPEOOBAaHUSAX K TMpaBUIIaM
o(QopMIIEHHS PA3IMYHBIX BUJIOB 3aJaHHM, BKIIOYAEMbIX B UTOTOBYIO aTTECTAlMIO 3a
KypC OCHOBHOW ILIKOJIBI.
e (CmocoOCTBOBaTh CO3/JAHHUIO YCIOBHUH OCMBICICHHOCTH YYCHHS, BKJIIOUEHUS B HETO
00ydJaromerocs Ha ypoBHE HE TOJIBKO HHTEJUIEKTYaIbHOM, HO IMIHOCTHOM U COITUATHLHOM
AKTUBHOCTH C IPUMEHEHUEM TEX WA UHBIX METOJIOB OOYUCHHSI.

NudopMannouHas 1eTeJbHOCTL

Cpokn Meponpusitue
CEHTSIOph uzyuenue aemoBepcun OI'D3-2024 (1ienb — MOHATH 0COOEHHOCTH 3a/IaHUH,
KOTOpBIe OYIyT MPeI0KEHbI YUallMCs B 3TOM roa1y)
CEHTSIOph 3HAKOMCTBO y4alIUXcCs C KOIU(DUKATOPOM DIIEMEHTOB COACPKAHHS
AK3aMEHAIIMOHHON paboThl, crienuduKaIeil YK3aMeHAITMOHHON pabOTHI O
anreOpe (IpoeKT)




CEHTAOpb (dbopmMHpOBaHKE HA OCHOBE MOATOTOBIECHHOTO AaHATUTUYECKOTO MaTepuana
MOHUMaHUA y oOydaromuxcs crneruduku OI'D
CEHTAOPb OLIeHKa TOTOBHOCTH ydanmxcs Kk OI'D, BbIsBIeHHE POOIEM, TUITUYHBIX KakK JJIs
JTAHHOTO KJIacca, TaK U MHAMBUAYAIBHO ISl KaXI0r0 yYEeHUKA;
CeHTAOPb IUTAHUPOBAHKUE PAOOTHI 10 Pa3BUTHIO HABBIKOB BBITIOJIHEHUS TTEPBON
YacTH HK3aMEHAIIMOHHOTO 3aJlaHus
CEHTAOPb ¢dbopmMHpOBaHKE CIPABOYHOTO MaTepUaa st HoAroToBku kK OI'D
B T€UEHUE 03HAKOMIJICHHE C JIUTepaTypoi mo nojaroroske k OI'D
roja
B T€UEHUE MICUXOJIOTHYECKas MOAr0TOBKa o0yvaronuxcs kK OI'D, oka3zaHue IOMOIIH B
roja BBIPa0OTKE MHIMBUYAJIBLHOTO CIIOCO0A IEATEIHLHOCTH B IPOIIECCE BHITOTHEHUS
9K3aMEHALMOHHBIX 3alaHUN
B TE€UEHUE a) O3HaKOMJICHHE yJalliuXcs ¢ IPaBUJIaMU 3aM0JIHEHUS OJJaHKOB OTBETOB.
roja 0) pemeTHIMs C YYalIMMHUCS 3alOJHEHHS OJaHKOB pPETHUCTpalud U OJIAHKOB
(MHOTOKpaTHO) | OTBETOB.
B TEUEHUE 3HaKOMCTBO YYalIuxcsi ¢ mHpopmanuei mo periaMmeHTy nposenerus OI'D
roja
B TCUCHHE MIPOBE/ICHNE MHUBHIYyaIbHO-TPYIIIOBBIX 3aHATHIA N0 MaTeMaTHKE
roja
B TCUCHHE WH/IMBUyAIbHAS paboTa ¢ yJaIIUMHUCS «TPYIIIBI PUCKa»
roja
B TCUCHHE WHIMBUIyAJIbHAS pad0Ta ¢ MOTHBHPOBAHHBIMU yYAITUMHUCS
roja
B TCUCHUE NudopmupoBanue poautenell yueHUKOB 9 Kiiacca 1mo Bompocam:
roaa 1) monoxxenue o OI'D, npaBuiia u npouenypa nposeaeHus: OI'3;
2) HoxymenTsl OI'D; myHkT caaun OI'D;
3) cBoeBpeMeHHOe HH(POPMHUPOBAHUE POJIUTENEH O X0/1e ToAroToBKU K OI'D
4) pe3ynbTaThl TPEHHPOBOYHBIX, THATHOCTUYECKUX U PETIETHIIMOHHBIX padoT;
rpaduK npoBereHus: padoT;
5) MOPsIAOK MOIaYH aneJUISIUNA
6) pesynbprathl OI'D o maremarTuke.
B TEUECHHE oopmienue nHpopmarmonHoro creraa «l'oroBumes k OI'D»
roja
B TEUCHHE [IpakTHKyM 10 pelIeHuIo 3a1aHuil TepBOii YaCTH HK3aMEHAIIMOHHON paboThI
roja

Opramu3zanusi NOBTOPEHUSA.

Ha stoM stanme HeoOxoammo pa3paboTarh IaH MOAroToBkH K OI'D, KOTOpBIH IOJIKEH
BKJIIOYATh B €€0sl CIIMCOK KJIFOUEBBIX TEM JUIsl MOBTOPEHHS. DTO MO3BOJIUT MapajlieIbHO C U3yYEHHUEM
HOBOT'O MaTepHaja CUCTEMHO MTOBTOPUTH MPOMIEHHOE paHee (MCIOIb3yEeMblii MaTepuall U3 OTKPHITOrO
Oanka 3amanniit OUTIN).

[Tpu moBTOpEHUH pelIeHus 3aa4 HYyKHO JJOOMBAThCS OT YYEHUKOB OCMBICIICHHUS KQXXJI0TO I1ara
pelieHus, TpeOoBaTh OT HUX CCHUIOK Ha COOTBETCTBYIOIIME IMpaBuiia, (JOPMYIIbI, UTOOBI y ydaluxcs
(OpMHUPOBATTUCH ACCOLIUAIIH.

Oco0oe BHUMaHKE B NPENOJaBaHUU MaTEMaTHUKH CIEAYET YACIUTh PETyISPHOMY BBIITOJIHEHHUIO
yIpakKHEHHUH, pa3BUBAIOIIMX 0a30Bble MATEMAaTUYECKHE KOMIIETEHIIUH IIKOJLHUKOB (YMEHUE YUTATh U
BEPHO NOHMMATh YCJIOBHE 3a/layd, pellaTh MpPaKTUYECKHEe 3a7aud, BBINOJHATH apuUpMeTHYecKue
JeicTBUS, IpoCcTelIne aaredpanyeckue npeodpa3zoBaHus, 1EMCTBUS ¢ OCHOBHBIMU (DYHKIIUSMHM H T.11.).
BxurounTh nmpuMepsl cepun «Haliau OIIUOKY B PEIIEHUN Y, «ITPOBEPH MOIYYEHHBII OTBET MOJCTAHOBKON
B ypaBHEHHUE (CUCTEMY)» U T.JI.

B 3aBrCcHMOCTH OT pe3yJbTaToOB, KOTOPBIE MOKA3bIBAIOT YUAIIMECs JAHHOTO Kiacca, IJIaH
noarotoBku k OI'D B TeueHue yueOHOTo rojia MOXKeET ObITh CKOPPEKTHPOBAH.



Opranuszanus 4 IpoBeJIeHne MOHUTOPHUHIOB.

MOHHTOPUHT IO MATEMATHKE BKJIFOYACT B ce0sI HE TOJIBKO JIMAarHOCTHYecKre paboTsl B hopmate OI'D,
HO W peryjsipHble cpe3bl 3HaHuM. OCHOBHAs LeNb IMOAOOHBIX PAa0OT — ONEPATUBHOE MOJTyYCHHE
uH(OpPMAaIMK O KaueCTBE YCBOCHUS ONPEICICHHBIX TEM, aHAJIHM3 TUIUYHBIX OLIMOOK M OpraHH3allys
WHIUBUAYAIBHON pa0OTHI ¢ yUAIIMMICS 110 YCTPAHSHUIO MPOOEIOB B 3HAHUAX. JJOBOJIUTE 10 CBEICHUS
poauTeneil pe3yabTaThl TAKUX pabOT M CPE30B, YTO, B CBOK OYepeib, OJArONPHATHO CKAKETCS Ha
JanpHeIeM rnpouecce o0ydeHwHs.

Jlmarnoctuueckue paboTHl Ha ypOBHE 00pa3oBarenbHOM opranu3anuu (1 pas B Mecsn).
Jnarnoctuueckue paboThl Ha ypPOBHE MYHHUIIMIIAJIBHOIO pailoHa 1o rpaduky.
Jlnarnoctuueckue padothl cucremsl StatGrad.

TemaTnueckue paboThl.

3aueTsl 110 TEOPETUYECKOMY MaTepUaly 3a Kypc OCHOBHOM IIKOJIBI.

Benenue nuarnocTuyeckux Kapr.

Hcnoan3zopanue UKT npu noaroroske k OI'D

Ilcuxoaoruyeckas MOAroroBKa

OO0yuenue npuemy «/IBuxeHue BBEpX-BHU3

OOyueHue KecTKOMY CaMOKOHTPOJIIO BPEMEHH!

OOyueHnue oleHKe TPYAHOCTH 3aJaHUN M pa3yMHOMY BBIOOPY 3TUX 3aJaHHN

OOyueHue MpUKKUJIKE IPaHMI] Pe3YyJIbTaTOB U MMHUMAJIHOM MOJICTAHOBKE KaK CII0co0aM MPOBEPKH
pe3yIbTaToB

Co31anue 0aHKA TECTOBBIX 3aaHM

Co3anue TecTOB 110 OCHOBHBIM TEMaM Kypca
TpeHnpoOBOYHBIE TECTHI

HToroBbie TeCThI

TecTsl MpOLIIBIX JIET

TecTbl MPOOHBIX SK3aMEHOB

OTkpbIThIi OanHk 3amanuit EI'D: http://www.fipi.ru

YcTHbIi cUeT. YCTHBIE YIIPAsKHEHHU .

VY CTHBIN CUET Ha KaXKJIOM YPOKE CTPOUTH TOJIBKO Ha OCHOBE ynpakHeHuit OI'3.

[Tpu pazpaboTke comepkanusi ¥ HOPMBI IPEACTABICHHS YCTHBIX YIPAXKHEHUHN ClIeyeT 00ecreunBaTh
MPOCTOTY TEXHUYECKUX MPEeoOpa30BaHUN W BBIUMCICHHM, HEOOXOMUMBIX AJIS UX BBIMOIHEHUS. ITO
MO3BOJISIET COCPEIOTOYMTh BHUMAHUE YYalllUXCS HAa CMBICIOBOM CTOPOHE WX BBINOJHEHHS, T.€. Ha
ONpeNieJIeHuH MeToJa UX pemeHus. Kpome TOro takoro pojaa 3aJaHus MO3BOJSIOT MOJAEIHUPOBATh
pa3IM4YHbIE HECTAHAPTHBIE CUTYAllUH IPUMEHEHHS 3HAHUW U YMEHHI ydalnuxcsl.

O0yyaTh «TeXHUKE CIa4YH TeCTay

OOyuaTh cTpOroMy CaMOKOHTPOJIIO BPEMEHH;

Yyum onpenensiTe TPYAHOCTb 3aJaHUM;

3HAKOMHM C IPUEMOM «IIPUKUIKN» PE3YIJIbTATa MOJCTAHOBKOM;

3HAKOMHUM C IPUEMOM «CITHPATBHOTO JIBUKEHUS IO TECTY.

[Tpuyuaem peOsAT K METOYy «IIPUCTAIILHOTO B3IJIAa» - BHUMATEIbHO MocMoTpu: «Hert i kopoTkoro
yTH pemeHnsa? Tak Kak Tbl OTpaHUYEH BO BPEMEHM

Padora ¢ 0JJaHKaMu



http://www.fipi.ru/

HpquaTL BBIITYCKHHUKOB K BHUMATCIBHOMY YTCHHUIO W HCYKOCHHUTCIIBHOMY BBbIIIOJIHCHUIO
WHCTPYKITUH, UCMIOJIB3YIONTUXCs B MaTepuanax OI'D, k ueTkoMy, pa300purBOMY MUChMY. 3aNIOJTHCHHIO
OnaHka peructpanuu u 61anka Ne2, TOMOTHUTEIHLHOTO OTaHKa.

Ilanka vyanierocd mo noaroroske k OI'o

. TeopeTnyeckuii CipaBOYHUK

. NuauBunyanbHas AMarHOCTUYECKas KapTa.

. Pa30op 3amanuii ¢ THIUYHBIMU OLIMOKAMHU.

. MOHMTOPHHT C1aYl TEOPETUYECKOTO MaTepHala.

. Juarnoctuueckue paboThI.

. [TonGopka 3amanuit yactu 1 u actu 2.

. WNuctpykius 1o padote ¢ Omankamu. biranku Nel u Ne2, monosiHUTEIbHBIN OJ1aHK.
. ['padux KOHCYIBTALINIA.

. WuauBuayaibHbe MAPIIPYTHI.

. Crrcok mocoOuit U MHTEPHET PEeCypCoB.

Terpaab vuauierocs mo noaroroske k OI'3.

Ianka yuureyas mo noaroropke k OI'

ILnanupyemMsble pe3yibTaThl
Jluunocmuvie pe3yiomamol.:

e OTBETCTBEHHOE OTHOLICHHE K YUYEHHIO, TOTOBHOCTh M CIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHMIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO U MTO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHMIO JajbHENIIeNH HHANBUIYAIbHOM TpaeKTOpUM 00pa3oBaHUs Ha Oa3e OPUEHTUPOBKU
B Mmupe mnpodeccuii H TPOPECCHOHANBHBIX MPEANOYTCHHHA, C YYETOM YCTOWYHMBBIX
[103HaBATEIbHBIX HHTEPECOB, A TAK)KE HA OCHOBE (DOPMUPOBAHMSI YBAXKUTEILHOTO OTHOILICHUS K
TpyAay.

e @opMmupoBaHUE LEIOCTHOIO MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH.
OcBoeHMe colMabHBIX HOPM, MPAaBUJI MOBEAEHUS, poJiel U pOpPM COLMAIbHOM JKU3HH.

e Pa3BuTHE MOpAIBLHOTO CO3HAHUSI M KOMIIETEHTHOCTH B PEIIEHWH MOPAJIBHBIX MPOOJIEeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OpMUpOBaHUS HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLIEHUS K HPABCTBEHHBIM MOCTYIIKAM.

e dopmupoBaHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUUECTBE.

e dopmupoBaHUE CIMOCOOHOCTH K SMOIMOHATHHOMY BOCIPHUATUIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, peIeHN, PacCyKACHUN
Memanpeomemuvie pe3ynvmamul 00yueHUA
Pezynamuenvie YY/|

® OmpenensITh COOCTBEHHBbIC MPOOJIEMbl U MPUYMHBI WX BO3HUKHOBEHHUS MPH padoTe C
MaTEeMaTHYECKUMU O0BEKTaMU;

e (GopMyIUpOBaTh COOCTBEHHBIE BEPCHH WJIM TMPUMEHATH YK€ H3BECTHBIE (OPMBI U
METO/bl PEIICHUS MaTeMaTUYeCKOW MpoOsieMbl, (GOPMYIUPOBATh MPEANOIOKEHUS U
CTPOUTh THUMOTE3bl OTHOCHTEIHHO paccMaTpHUBaeMOro OOBEKTa M MPEABOCXUINATH
pe3yNbTaThl CBOEH yueOHO-1103HABATEIbHON JEeSITENbHOCTH;

® ONpeneNsITh NYTH JOCTHUKEHUs LEeJNed W B3BEUIMBATh  BO3MOXXHOCTH pa3pelieHus
OTpe/ieNIeHHBIX Y4eOHO-IT03HABATEIbHBIX 33J]ad B COOTBETCTBUU C OIpeAeNEeHHBIMU
KPUTEPUSIMU U 3a/1a4aMu;

e BBICTpauBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOMAMPOCTPAHCTBO JJIsi pa3pelIeHHs
OTIpEeIeNIEHHOT0 KpYyTa 3a/1a4, ONpelesITh U HAXOIUTh YCIOBHS JUIS peaau3aluu uaen u
TUTaHOB (camooOydeHue);

® CaMOCTOSTEIBbHO BHIOMpATh CPEIU MPEUI0KEHHBIX pecypcoB HarOosee 3¢ (eKTUBHBIE U
3HAYUMBbIE TIPH paboTe ¢ ONPEIeIEHHON MaTEMAaTHIECKON MOIETIBIO;



YMETh COCTaBJSTh IUIAH pa3pelieHus OMPEICIEHHOTO Kpyra 3ajad, HWCHONb3Ys
pa3IMYHbIE CXEMBI, PECYPCHI IIOCTPOSHUS AUArpaMM, MEHTAIbHBIX KapT, MO3BOJSIONINX
MIPOM3BECTH JIOTHKO - CTPYKTYPHBIH aHAIIU3 33]1auu;

YMETh IJIAaHUPOBATh CBOW 0Opa30BaTENIbHBIN MapHIpyT, KOPPEKTUPOBATH U BHOCUTH
OTpe/IeNIieHHbIC U3MEHEHUS, KAaUeCTBEHHO BIUSIONIUNE HA KOHEUHBIM MPOIYKT ydeOHO-
MI03HABATEJILHOM JICSITEIIbHOCTH;

YMEHHE KaueCTBEHHO COOTHOCHTH CBOM JEHCTBHS C MPEIBKYIIaEMbIM UTOTOM Y4eOHO-
MO3HABATEIILHON JIEATEIPHOCTH TOCPEACTBOM KOHTPOJISI M IUIAHUPOBAHUS Y4eOHOTO
nporiecca B COOTBETCTBHM C HW3MEHSIONIMMUCS CHTYallUSIMH M NPUMEHSEMBIMU
cpeacTBaMu U (GopMaMU OpPraHHW3AIMM COTPYAHHYECTBA, a TAKKE WHIUBUAYATbHON
paboTHI HA YPOKE;

YMEHHE OTOMPATh COOTBETCTBYIOIIHNE CPEACTBA PEATU3aAlUN PEIICHNS MATEMaTHICCKIX
3a/1a4, MoJ0MpaTh WHCTPYMEHTHI JUIsl OIICHWBAHHS CBOEH TpaeKkTopuu B paboTe ¢
MaTeMaTHYECKUMHU TMOHITUSIMHU ¥ MOJICIISIMU;

Ho3naeamenvnvie YY/[

YMEHUE OIpeIeNIATh OCHOBOIIOJIATAI0IIEee TOHATHE U TPOU3BOAUTH JIOTUKO-CTPYKTYPHBIN
aHaJu3, OINpPEJeIATh OCHOBHbBIC MPU3HAKU U CBOMCTBA C MOMOIIBIO COOTBETCTBYIOIIUX
CPEJCTB U MHCTPYMEHTOB;

yYMEHHUE MPOBOJUTH KIAacCU(UKALNI0 OOBEKTOB HAa OCHOBE KPUTEPHUEB, BBIJCIATH
OCHOBHOE Ha ()OHE BTOPOCTETICHHBIX JIaHHBIX;

YMEHUE MPOBOJIUTH JIOTUYECKOE PACCYKIEHME B HAlpaBI€HUM OT  OOLIUX
3aKOHOMEPHOCTEN M3y4aeMoil 3a/1auu 10 YaCTHBIX PACCMOTPEHUH;

YMEHHE CTPOUTD JIOTUYECKUE PACCYK/IEHNS HA OCHOBE CUCTEMHBIX CPAaBHEHU OCHOBHBIX
KOMIIOHEHTOB H3Yy4a€MOI'0 MaTeMaTHYeCKOIrO pas3Jelia WM MOJENM, IMOHATHS WIH
KJIACCOB, BBIJIEJISISI ONPEEICHHbIE CYLECTBEHHbIE IPU3HAKU WIIM KPUTEPUY;

YMEHHME  BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMUHOCTb
COOTBETCTBYIOILIMX LIEMIOYEK PACCYKIEHUH MpH paboTe ¢ MaTeMaTHUYECKUMHU 3aJauaMu,
YMETh MOAPOOHO M CXKATO MPEICTABIATh AETAIM3AlMI0 OCHOBHBIX KOMIIOHEHTOB IpPH
JI0Ka3aTeNNbCTBE MOHATHI U COOTHOLLIEHUI Ha MAaTEMaTUYECKOM SI3bIKE;

YMEHHME OpPraHU30BBIBATH IOMCK M BBIABJIATH NPUYMHBI BO3HHMKAIOUIMX IIPOLECCOB,
SBJICHUH, Hambosiee BepoOsSTHbIE (AKTOPBI, IO KOTOPHIM MaTeMaTU4YEeCKUE MOAETH U
00BEKThl BeayT ce0s MO ONpeAeNeHHbIM JIOTMYECKUM 3aKOHaM, YMETh INPUBOAUTH
IIPUYMUHHO-CJIEICTBEHHBIN aHAIN3 TIOHATUH, CY>KIIEHUI U MATEMaTUYECKUX 3aKOHOB;
YMEHHME CTPOUTh MAaTE€MaTHYECKYI0 MOJIelb IPHU 33JaHHOM YCIIOBUH, OOJadarolien
ONpeeNEHHBIMU  XapaKTepUCTHKaMH O0BEKTa TMpH HAIUYUHU  ONPEAeSIEHHBIX
KOMITOHEHTOB ()OPMUPYIOLIETOCS MPEANoIaraeMoro MoHsITUs WU SIBICHUS;

YMEHHME  TEpPEBOJUTh  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTaBIISIFOIILYIO
MaTeMaTHYeCKOM 3alaud Ha S3bIK TIpaduyeckoro OTOOpakeHHs - COCTaBJICHUS
MaTeMaTUYeCKON MOJIENIN, COXPAHSIOIIENH OCHOBHBIE CBOICTBA U XapaKTEPUCTHKU;
YMEHME 3aJaBaTh IUIAH PEIIEHUS MATEMaTUYECKOW 3aJjauyd, peall30BbIBATh AJITOPUTM
NeMCTBUM Kak MOLIAroBOM HMHCTPYKLUMHU JAJS pa3pelieHHss y4eOHO-TI03HABATEIbHOM
3a]a4u;

YMEHHE CTPOUTH J0KA3aTEIbCTBO METOAOM OT IPOTUBHOTO;

yMeHue paboTath ¢ mpoOJIEeMHOM cuTyarei, ocyecTBIATh 00pa3oBaTeNbHbIN Mpolece
MOCPEJICTBOM IOMCKAa METOJIOB M CIIOCOOOB pa3pelIeHus 3a/1a4i, ONpPeIeNsiTh IPaHUIIbI
CBOEro 00pa30oBaTENILHOIO IPOCTPAHCTBA;

YMETb OPUEHTUPOBATHCS B TEKCTE, BBISABIATH [JIaBHOE YCIOBHUE 3a/1a4dl U YCTAHABIINBATh
COOTHOILIEHUE pacCMaTPUBAEMBIX OOBEKTOB;

YMEHHE NEepEeBOJUTh, WHTEPIPETHPOBATH TEKCT B HHbIE (OPMBI MPEICTABICHUS
MH(pOpPMaLIMU: CXEMBI, TUarpaMMmbl, TpadudecKoe MpeICcTaBIeHUe JaHHbIX;

Kommynukamuenwie YY/{

yMeHue paboTtaTh B KOMaH[e, (OpPMHUPOBAHUE HABBHIKOB COTPYIHHUYECTBA U y4E€OHOTO
B3aUMOJICHCTBUS B YCIIOBHSIX KOMAaH/IHOW UTPHI WK HHOU (DOPMBI B3aUMOJICHCTBUS;



YMEHHE paclpeeNiaTh POJIM M 33/ladil B paMKax 3aHATHS, GOpMHUPYS TaKKe HABBIKU
OpraHU3aTOPCKOI0 XapaKTepa;

YMEHHE OLEHUBATh MPABHIBHOCTh COOCTBEHHBIX ACWCTBUN, a TaKkKe AEATeIbHOCTU
JPYrUX Y4aCTHUKOB KOMAH/IbI;

KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIUHU, (OPMYIUPOBATh U OTCTAMBATH B3IJISIBI,
apryMEHTUPOBATh  JIOBOJIbI, BBIBOJIbI, @ TaKXe BBIIBUTaTh KOHTPAPTyMEHTHI,
HEOOXOMUMBIC [UIsl BBISIBJICHHS CUTyallUM YCIeXa B pEIICHUH TOW WM HHOU
MaTeMaTHYeCKOM 3aa4uH;

YMEHHE TM0JIb30BaThCsl MAaTeMaTUYECKUMHU TEpMUHAMU ISl peHieHusl ydyeOHo-
[TO3HABATEJIbHBIX 33/1a4, & TAKKE CTPOUTH COOTBETCTBYIOIINE PEUEBBIC BHICKA3bIBAHUS HA
MaTEMaTUYECKOM S3BIKE JJIS BBICTPAUBAHMSI MATEMAaTHYECKON MOJIETH;

YyMETh CTPOMTh MAaTeMaTH4YE€CKME MOJEIM C IOMOLIbI0 COOTBETCTBYIOILIETO
IPOrPaMMHOTO 00ECTICUeHUsI, CEPBUCOB CBOOOHOTO OTJAIIEHHOTO JIOCTYIIA;

YMETh TPAaMOTHO W 4YETKO, coriacHo mnpaBuiam odopmiienus KMM-a OI'D 3aHocuTh
MOJIyYEHHBIE PE3YJIbTaThl - OTBETHI.

llpeomemnule pezyromamsoi:

dbopMUpOBaHHE HABBIKOB IMOMCKAa MAaTEMAaTUYECKOTO METO/a, aJIrOpUTMa M MOHCKA
peleHus 3aaa4n B cTpykrype 3anad OI'D;

(dbopMUpOBaHKE HABBIKA PEIICHHSI ONIPE/ICIICHHBIX THUIIOB 33/1a4 B CTPYKTYpe 3aaad OI'D;
ymMeHue paboraTth ¢ TaOJIUIlaMH, CO CXEMaMH, C TEKCTOBBIMH JaHHBIMH; YMETb
peoOpa3OBEIBATh 3HAKU U CUMBOJIBI B JJOKA3aTEIILCTBAX U MPUMEHICMBIX METOAX JIJIs
perieHus 00pa3oBaTeNbHBIX 33124,

YMECHHE TMPUBOJUTH B CHCTEMY, COIOCTaBIATh, O000OMATh M aHAIM3UPOBATH
WH(OPMAIIMOHHBIE KOMITOHEHTHl MAaTeMAaTHYCCKOTO0 XapakTepa W yMETh MPUMEHSTH
3aKOHBI U MIPaBUJIa Ui PElIeHUs] KOHKPETHBIX 3a/1aY;

YMCHHE BBIACIATH TJIABHYIO M H30BITOUYHYIO HMH(OPMAIINIO, MPOU3BOJIUTE CMBICIOBOEC
C)KaThe MaTeMaTHYECKUX (PaKTOB, COBOKYITHOCTH METOJIOB H CITOCOOOB PEIICHUS; YMETh
MPEJICTaBISITh B CIIOBECHOU (pOpMeE, UCTIONB3Ys CXEMBbI U Pa3IMUHbIe TaOIHUIIbI, TpauKu
U TUarpaMMbl, KapThl TOHITHA U KJIACTEPhI, OCHOBHBIC HJICH W TUTAH PEIICHHS TOW WIIN
WHOW MaTEMaTUYECKOM 3a/1auH.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH y4aIIUXCSH

Harypaabnblie uncaa. [I[podou. PaunonajabHbie yncia
Buinycknux nayuumcs:

MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUHUCIICHMUS;

OIIEPUPOBATH MOHATUAMHU, CBA3aHHBIMU C JACIIMMOCTBIO HATYPAJIbHBIX YHUCEIL;

BbIp@XaTh YHUCJIAa B SKBUBAJIEHTHBIX (opMmax, BbIOMpass Hambosee MNOAXOMALIYI B
3aBUCUMOCTH OT KOHKPETHOW CUTYalUu;

CpPaBHUBATH U YIOPSAI0YMBATH PAllMOHAIBHBIC YUCIIA;

BBIIIOJIHATH BBIYMCIIEHUS C PAlMOHAIBHBIMM YUCIIAMH, COYETAs] YCTHBIE M MHCbMEHHBIE
IIPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaIbKYJISTOPA;

UCIIOJIB30BaTh IIOHATHS M YMEHUS, CBSA3aHHBIE C IPONOPLHUOHATIBLHOCTBIO BEIUYMH,
IIPOLICHTAMH, B XOJI€ PELICHUs MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 CMEXHBIX IIPEIMETOB,
BBIIIOJIHSTH HECJIOKHBIE MPAKTHYECKUE PACUETHI.

JedicTBUTEILHBIE YMCJIA
Buinycknux nayuumcs:

HCIIOJIb30BaTh HAYAJIIbHBIC ITPEACTABIICHHUA O MHOKCCTBC JeHCTBUTEIIBHBIX quCeClI,
ONCpUPOBATH NOHATUEM KBAJAPATHOTO KOPHSA, IPUMCHATH €I'0 B BBIYUCIICHUAX.

AJiredpanyeckue BbIpaKeHUs
Buinycknux nayuumcs:

OTIEPHPOBATH MOHATUSIMH «TOXJIECTBOY», «TOXICCTBEHHOE MpPeoOpa3oBaHHUE», pelIaTh
3a/1auu, coJiep)kamne OyKBEeHHBIC JaHHBIE; paboTaTh C GOpMyIamMu;



® BBINOJNHATH MPEOOPA3OBAHUS BBIPAKEHUH, CONEPXKAIIMX CTENEHH C  IEIBIMU
MOKa3aTeNIsIMU U KBaJIpaTHbIE KOPHU;
® BBINOJHATh TOXIACCTBEHHBIC MPEOOPA30BaHUs PAIMOHAIBHBIX BBIPAKCHUM HA OCHOBE
MpaBWJI JICHCTBUHN HaJ MHOTOWICHAMH U alreOpanvdecKuMH IPoOsSMH;
®  BBINOJHATH PA3JI0KEHUE MHOTOWICHOB HA MHOHUTEIIH.
YpaBHeHus
Buinycknux nayuumcs.
e peuiaTh OCHOBHBIE BUJbI PALIMOHAIBHBIX YPAaBHEHUN C OJHOM NEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUM C JBYMS IEPEMEHHBIMU;
® [IOHMMaThb YPaBHEHHE KaK BaKHEHIIYI0O MAaTEMATHYECKYIO MOJENb Uil ONHCaHUS U
M3y4YEHUsI Pa3sHOOOpa3HBIX pEATbHBIX CUTyallud, pemarb TEKCTOBbIE 3a7add
anreOpanvdecKuM METOI0M;
® [PUMEHSTH rpaduuecKue MpeACTaBICHUS IS UCCICIOBAHUS YPABHCHHM, UCCIICIOBAHUS
U PEILICHUs CUCTEM YPaBHEHUM C IBYMs IEPEMEHHBIMHU.
HepagBencrBa
Buinycknux nayuumcs:
® [IOHMMaTh U TNPUMEHATb TEPMHUHOJOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOUICHUEM
HEpPaBEHCTBA, CBOMCTBA YHUCIIOBBIX HEPABEHCTB;
e pelarbh JMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW M KX CHUCTEMBI; pEIIaTh
KBaJpaTHBIE HEPABEHCTBA C OMOPOI Ha rpadUUECKHe MPECTaBICHUSI.
OcHoBHbIe OHATHS. YK CI0BbIE PYHKINH
Buinycknux nayuumcs:
® [OHMMaTh M HCIOJIb30BaTh (YHKIMOHATIbHBIE TIOHATUS U S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHHUS ),
® CTpOUTh TpaduKh JIEMEHTAPHBIX (QYHKIIHI; UCCIICIOBATh CBOMCTBA YUCIIOBBIX (DYHKITHIA
HAa OCHOBE M3yUYEHUS TIOBEJICHUS UX IPaUKOB;
e OoHUMaTh (YHKIUIO KaK BaKHEHIIYI0O MaTeMaTH4eCKYyl0 MOJENb JJs OMHCAHUS
MIPOIIECCOB U SIBICHUN OKPYKAIOLIEro MHpa, MPUMEHAITh (DYHKIMOHAIBHBIN S3BIK IS
OTIMCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MKy (PU3NUECKUMU BETUIHMHAMM.
OnucarejbHas CTaTHCTHKA
Buinycknux nayuumcs.:
® ICMOJNIB30BAaTh MPOCTEUIINE CIOCOOBI MPEACTABICHHUS M aHalu3a CTaTHCTUYECKUX
JIaHHEBIX.
Cay4aiinble COOBITHSI U BEPOATHOCTD
BorinyckHUK HAy4YHTCS
® HAaxOJUTh OTHOCUTEIHHYIO YACTOTY U BEPOSITHOCTH CIy4alfHOTO COOBITHSI.
Kom0unnaropuka
e BhITyCKHUK HAy4YUTCsl peliaTh KOMOMHATOPHBIC 3a]]a4K HAa HAXO0XKJICHHUE YUCIIa O0BEKTOB
WJIH KOMOWHAINH.
Harusanas reomerpus
Buinycknux nayuumes.
® pacro3HaBaTh Ha yepTeXaX, PUCYHKAX, MOJIEISAX U B OKPYXKAIOIIEM MHUpE IIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (DUTYPHI;
e pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJBHOTO MapajuieNienuIea, MpaBUIbHOM
MAPaMUIbI, TAJTUHIPA U KOHYCA,;
® CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO Mapaieenurea;
® OmpeleNsITh MO JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JTUHEHHBIE pa3Mephbl CaMO
¢burypsl u H2060poT;
® BBIUUCIATH 00BEM MPSIMOYTOIHHOTO TapaIIeICHIIE/A.
I'eomerpuyeckue purypsl
Buinycknux nayuumes.
® T10JIb30BAThCS SI3bIKOM F€OMETPUM AJISL OTIMCAHUS MIPEAMETOB OKPY>KAIOIIETO MUPa U UX
B3aMMHOT'O PACIIOJIOKECHUS;




® pacro3HaBaTh ¥ M300pakaTh Ha YEpTEXKax M PUCYHKaX reoMeTpuyeckue (QUrypbl U ux
KOH(UTypaIuu;
® HAXOAWUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JE€MEHTOB (PUI'Yp U MX OTHOILEHMS, I'PaJyCHYIO
Mepy yrio ot 0° 1o 180°, mpuMeHsst onpeaesieHns], CBOMCTBA U MPU3HAKKH QUTYP U UX
DIIEMEHTOB, OTHOWICHHA Quryp (paBeHCTBO, MOJ00ME, CHMMETPUHU, IIOBOPOT,
napaelbHbIi IepeHoc);
® OIEepUpOBaTh C HAYAJIbHBIMU HNOHSITUSMU TPUTOHOMETPUHU U BBIIIOJIHSTH 3JIEMEHTApHBIE
orepauuu HaJ QYHKIUSMH YTIIOB;
e pewarh 3aJayd Ha J0Ka3aTelbCTBO, ONUpPAsCh Ha H3y4YeHHbIE CBOMCTBa (uryp u
OTHOILEHUH MEXy HUMU U IPUMEHSISI H3yUYE€HHbIE METO/Ibl 0KA3aTEeNIbCTB;
e pemath HECJIOXKHBIE 33Jaud Ha IIOCTPOEHHE, IPUMEHSS OCHOBHBIE aJITOPUTMBbI
HIOCTPOECHUS C TIOMOLIBIO LIUPKYJIS U TUHEHKHU;
e pemiarh MIpPOCTEHIINE IIAHUMETPUUECKHE 3a/1a4U B IPOCTPAHCTBE.
N3mepenne reomeTpu4ecKux BeJTUYMH
Buinycknuk nayuumes:
®  HCII0JIb30BAaTh CBOMCTBA U3MEPEHMS JUIMH, IUIOIAAECH U YIJIOB IIPH PEIICHUH 3a7a4y Ha
HaXOXJIECHUE [UIMHBl OTpPEe3Ka, JJIUHBI OKPYKHOCTH, JJUHBI JyTU OKPY>KHOCTH,
IpagyCHOM Mephl yIia;
® BBIYUCIATH IUIOUIAJM TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, IapajljiesiorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIUUCIIATH JJIMHY OKPYKHOCTH, AJIMHY IyTH OKPYKHOCTH;
®  BBIUUCIIATH JUIMHBI JMHEWHBIX 3JIEMEHTOB (DUTYP U UX YIJIbL, UCIIOJIB3YsI (POPMYJIbI JJIMHBI
OKPYKHOCTH M JUIMHBI AYTU OKPYKHOCTH, (hOpMYJIbl IUIOIAAen Guryp;
e pemarh 3a7add Ha JIOKA3aTeNLCTBO C MCIOJIB30BAHUEM (POPMYII JAJIHMHBI OKPYKHOCTH U
JUTMHBI YT OKPY>KHOCTH, (popmy turomaaet puryp;
e pewarh NMPaKTHUYECKUE 3a/1a4M, CBSA3aHHBIE C HAXOXKAECHUEM IeOMETPUYECKUX BEJIUYHH
(ucrionb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUUYECKHE CPE/ICTBA).
Koopaunarsi
Buinycknux nayuumes:
e BBIYNCIATH JUIMHY OTpE3Ka MO0 KOOPAMHATAM €ro KOHLIOB; BBIYHCIATH KOOPJHMHATHI
CEpEeIUHBI OTPE3Ka;
® CIIOJIB30BAaTh KOOPJMHATHBIA METO 111 U3yYEHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Conepxanue

«IIpakTHKO-OpHeHTHpPOBaHHbIe 3aaHus» OTpabdoTka 3agau Ne 1-5 KM OI'D.

TabnuuHoe u rpaduyecKkoe MpeACTaBICHUE aHHBIX, IUIAH U CXeMa, WU3BJICUYEHUE HYXKHOU
uHpopmanuu. I3MeHYMBOCTb NpU U3MEpEHUsIX. Pemaromue npasuia. 3aKOHOMEPHOCTH B M3MEHYHBBIX
BeIMYMHAX. Beruncnenus u npeoOpa3oBaHue BeanuuH. McciaenoBanue mpocTeimmux MaTeMaTHYeCKUX
MOJIETIEHN.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnvimu yuciamu

CrnoxxeHWe W BBIUMTAHHE, KOMITOHCHTHI CIIOKCHHSI W BBIYUTAHHS, CBSI3b MEXKIYy HHUMH,
HaxO0XJICHHE€ CYMMBbI M Pa3HOCTH, U3MEHEHHE CYMMbl W PA3HOCTU IMPU U3MEHEHUU KOMIIOHEHTOB
CJIO)KCHHSI M BBIYUTAHUS.

YMHOKEHHE U JIeJICHHE, KOMIIOHEHTHI YMHOKEHUS U JISJICHHsI, CBSI3b MKy HUMHU, YMHOKCHHE
U CJIOXEHHE B CTOJIOUK, JAeJIEHUE YTroJIKOM, IPOBEpPKa pe3ybTaTa ¢ MOMOIIbIO MPUKUAKU U 00paTHOTrO
JEUCTBUA.

Yucnosvie sviparcenusn

YuciioBoe BbIPAKEHHUE U €r0 3HAUCHHUE, MOPSAI0K BBIIIOJHEHUS IEHCTBUII.

/Jlpoou. ObviknosenHble OpoduU

JHonsi, 9acth, npoOHOE YKCcIo, Npodk. IpoOdHOE YuCIIo Kak pe3ynbTaT aeneHus. [IpaBuibHbe U
HeTpaBUWJIbHBIE APOOH, CMEIIaHHasK IpoOb (CMEIIaHHOE YHCTIO).



3anuch HaTypalbHOTO 4YHCIa B BUAE APOOM C 3aJaHHBIM 3HAMEHATeJeM, MpeoO0pa3oBaHHE
CMENIaHHOW IpoOU B HEMPABWIbHYIO TPOOb U HA00OOPOT.

[TpuBenenue npobeii k odeMy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnoxxeHue W BbIYMTAHUE OOBIKHOBEHHBIX ApoOed. YMHOKEHHE U JelieHHe OOBIKHOBEHHBIX
IpoOeit.

ApudmeTnueckue JeHCTBHUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEU.

Jecamuunvie Opoou

[IpeoOpazoBanue necATUYHBIX IpoOeil B 0ObIKHOBeHHbIE. CpaBHEHHE NECATUYHBIX IPOOEH.
CrnoxeHue W BBIUMTAHHME JECATHUHBIX JpoOei. OKpyrieHue AECATHYHBIX IpoOel. YMHOXEHHE U
NeNeHUE JECATUYHBIX napobei. [Ipeobpaszosarue 00bIKHOBEHHBIX Opobell 6 Oecsimuynvie OpoOU.
Koneunvie u 6eckoneunvie decamuunvie Opoou.

Yucna. Payuonanwvuvie uucna

MHoOXecTBO paluOHaNbHBIX uucen. CpaBHEHHWE pPAalMOHAIBHBIX 4yHcen. JledcTBus c
palMoHATBHBIMK YKCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0eCamuyHol Opoowvio.

/Jlpoono-payuonanshuie gvlpasrxceHus

[IpeoOpazoBanre APOOHO-TUHEHHBIX  BBIPAXKEHUI: CIOXKEHUE, YMHOXKCHHE, JeJICHHE.
Aneebpauueckas opoow. Coxpawenue anceopauveckux opooei. Ilpusedenue anceopauueckux opooeil K
obuemy sHamernamento. [leticmeaus ¢ aneedpauyeckumu OpoosamMU: CIONCEeHUe, 8bIYUMAHUE, YMHOMCEeHUe,
oenenue, 6036e0eHuUe 6 CIeNneHb.

«JleiicTBUTEeIBLHBIE YHCaa». OTpadoTka 3agad Ne 7 KM OI'D.

Payuonanvnsie uucna

N3o06paxenue ynces Ha YUCIOBOM (KOOpAMHATHOM) psiMoil. CpaBHeHHe yrcen. Moaynb yucna,
F€OMETpPUYECKasi UHTEPIpPETALUsT MOAYIS YKciia. J[edCTBUS C MOJOKUTEIHHBIMU U OTPUILIATEIbHBIMHU
ypciiaMi. MHOKECTBO LIENIBIX YHCEl.

Koopounama mouxu

OCHOBHBIE TIOHATHUS, KOOPOUHAMHDBLU 1YY, pACCOsHUE MedHcdy moykamu. Koopounamer mouku.

Hppayuonanvhnule uucna

[ToHsiTHE MppAaLIMOHATILHOTO YKclia. Pacrio3HaBaHME UPPALIMOHATIBHBIX YUCEL.

Mnooicecmeo OeticmseumenbHbIX YUCei.

«IIpeoOpa3oBanue ajredpanvecKux Bbipaxenunii». Orpadborka 3amau Ne § KUM OI'D

Hppayuonanvhole uucna

IlonsiTe wuppanmoHanbHOro uyucia. Pacro3HaBaHue WppauMOHAIBHBIX uuced. I[Ipumepsl
JI0Ka3aTeNbCTB B anredpe. Jeticmeus ¢ uppayuoHaibHbIMU YUCIAMU. YMHONCEHUe, OelleHUe, 8036e0eHle
6 cmeneny.

MHoocecmso OelicmeumenbHbIX Yucei.

«YpaBHeHHs U HepaBeHCTBa». OTpabdoTka 3agad Ne 9 KM OI'D.

Pagencmea

Yucnosoe paBeHCTBO. CBOMCTBA YHUCIOBBIX PABEHCTB. PABEHCTBO € NMEPEMEHHOM.

Ypasnenua

[TonsiTue ypaBHEHUSI M KOpHS ypaBHeHMs. [Ipeocmasnenue o0 pagHOCUNIbLHOCMU YPAGHEHUI.
Obnacmwb onpedenenus ypagreHus (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Jluneiinoe ypaguenue u e2o Kopnu

Pemenune nuHeWHbIX ypaBHEHUH. Jluneiinoe ypaenenue ¢ napamempom. Konuuecmeo xopmetl
JIUHEUHO020 YypasHenus. PeuieHue TuHeltinblX yYpasHeHUll ¢ Napamempom.

Keaopammnoe ypaguenue u e2o kopnu

KBanpataele ypaBHeHHs. HemosiHble KBajpaTHBIC ypaBHEHHUS. JMCKPUMHHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHeH KBaJpaTHOro ypaBHeHUsl. leopema Buema. Teopema, obpammuas
meopeme Buema. PelieHne KBaJIpaTHBIX YpPaBHEHMI: HCIIOJIb30BaHHE (DOPMYINBI JJIsi HAXOXKIACHUS
KOpHEH, ecpaguueckuti memoo pewleHus, paslodceHue HA MHOdcumeny, noooop KopHell ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii K6a0pamHnozo ypasHeHus 8 3a8UCUMOCHU OM



e2o ouckpumunanma. buxeaopammnvie ypasnenus. Ypasnenus, ceooumvle K TUHEUHbIM U KBAOPAMHBIM.
Keaopammnuie ypasnenus c napamempom.

/Jlpoono-payuonansvhsle ypagHenus

Pemenne mnpocTteiimmx IpoOHO-TMHEHHBIX YypaBHEHUH. Pewenue O0poOHO-payUOHATbHBIX
VPAGHEeHUII.

Memoowl pewenus ypagHeHuil: MemoObl PABHOCUILHBIX NPeoOpazoeanuii, Memoo 3aMeHbvl
nepemenHol, epaguyeckuit memoo. Hcnonvzosanue ceoicme hyHKyull npu peulenuu YpasHeHull.

Ipocmetiwiue uppayuonanviivie ypastenus 6uoa | f (x)=a, \/f (x) = \/g (x) .

n
Ypasnenus suoa X' =a .VYpasnenus 6 yenvix uucnax.

«BeposiTHOCTB coObITHII» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvle coovimus

CnyyaiiHple ONBITHl (IKCIIEPUMEHTHI), D3JEMEHTapHbIe Cly4aiHble COOBITUS (MCXOJIBI).
BepositHocT  aneMeHTapHbIX  coOblTuil.  CoOBITMST B CIOy4aWHBIX  AOKCIEPUMEHTaX U
OJIarONPHUATCTBYIONIUE D3JIEMEHTApHBIC COOBITHS. BeposSTHOCTH cCilydallHBIX CcOObITHIA. ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHbIMU  coObITUAMU. Kitaccuueckne BEpOSTHOCTHBIE OIBITBI €
HCII0JIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum n rpapukm». Otpadorka 3anad Ne 11 KUM OI'D.

Dynkyuu

Honamue ¢pynkuyuu

JlekapToBbI KOOpAMHATHI Ha IJIOCKOCTH. PDOpMUpPOBaHUE MPEJICTABICHUH O METaNpeIMEeTHOM
MOHATUHU «KOOPAMHATE. CrocoOBl 3a1aHusl PYHKIMH: aHATUTUYECKUH, rpadUvecKuii, TaOIUIHBIN.
I'padpux Gynkun. Ipumeps! GyHKIMMH, T0JTy4aeMbIX B IPOLIECCE UCCIEA0BAHMS PA3INYHbBIX PEeAIbHBIX
MIPOLIECCOB U pelICHUS 3aa4. 3HaueHHe QYHKIUHU B Touke. CBOMCTBa (DYHKIIMI: 00JIaCTh ONPEICICHHSI,
MHOYKECTBO 3HAaYEHUH, HYJIH, IPOMEKYTKHU 3HAKOIIOCTOSHCTBA, YemHOCMb/HeuemHoCmb, TPOMEKYTKH
BO3pacTaHusl U yObIBaHUs, HauOoJbllee U HauMeHbllee 3HaueHud. VccnenoBaHue (QyHKIUU 1O €€
rpaduky.

Juneinan pynkuusn

CpoiictBa u rpaduk nuHeHON ¢GyHkuMu. YTinoBoi ko3¢ ¢uimeHt npsmoil. Pacrnonoxxenue
rpaduka TMHEHHON (YHKIUHU B 3aBUCUMOCTU OT €€ YIJIOBOro KO3(PUIMEHTa U CBOOOAHOIO UJIEHA.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCLOBUAM. NPOXOHCOEHUE NPAMOU
yepez 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAICOEHUE NPAMOU depe3 OAHHYI0 MOYKY U
napannenibHol OaHHOU NPSIMOLL.

Keaopamuunasa gpynkyusn

CpoiictBa u rpaduk KkBagpaTuyHol QyHKuuM (mapabona). [locmpoenue epaguka
K8aopamu4Hou hyHKyuu no mouxkam

Oopamnaa nponopyuoOHaIbLHOCHb

k
CpoiicTBa (GyHKINU Y = K y = " ['unepbomna.
X

«IlocaenoBaTeabHocTH U mporpeccun» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu
Yucnoas mocienoBareabHOCTh. [IprMepsl 4HMCIOBBIX MOcieqoBaTeabHOCTENH. beckoHeuHble
nocneaoBaTenbHOCTH. ApudmeTnueckas Mporpeccus U ee CBoicTBa. ['eoMerpuueckas Mporpeccus.
Dopmyna obue2o uneHa u cymmol N NEPEbIX YNeHO8 apUuhMemuyecKol U 2eoMempuyecKol npoepeccuii

«UmucnoBble u OykBeHHbIE BbIpakeHus». OtpaboTka 3amau Ne 13 KM OI'D.

Yucnosvie u OyKeeHHblE GbIPAIICEHUS

BelpaxkeHne ¢ nepeMeHHOW. 3HaueHHE BblpaxkeHHs. [loacTaHOBKa BBIpaXXEHMH BMECTO
MEPEMEHHBIX.

Ilenvie evipasrcenusn

Crenenb c HaTypaJbHBIM IIOKa3zaTeleM U ee cBoicTBa. [IpeoOpasoBaHusl BbIpaXKeHHH,
COJIEpIKaIMX CTENEHH C HATypaJIbHBIM I10Ka3aTeleM.



OnunouneH, MHOTOWIEH. JIeHCTBUS ¢ OJHOYJIEHAMU U MHOTO4YIeHaMU (CIIOKEHUE, BEIUUTAHKE,
yMHOKeHUE). DOpMyIIbl COKPALIEHHOTO YMHOKEHUS: pa3HOCTh KBaJIpaToB, KBaIpaT CYMMBI M pa3HOCTH.
Pa3nosxeHre MHOTOYJIEHAa HA MHOXKHUTEJIHM: BBIHECEHUE OOIIET0 MHOXKHTENS 32 CKOOKH, TPYIITUPOBKA,
npuMeHenne GopMysl COKpaAIIeHHOT0 YMHOKeHUs. KBajgpaTHbIil TpexuiieH, pa3ioxKeHne KBaJIpaTHOTO
TpexXujeHa Ha MHOXKUTEIIH.

«IIpakTuyeckue pacuersl mo gopmyaam» OtpadoTka 3amad Ne 14 KUM OI'D

BolpaxxeHue ¢ nepemMeHHOW. 3HaueHHe BblpaxeHus. [lojcraHoBka BBIpaXEHHH BMECTO
IIEPEMEHHBIX.

Ilenvie svipasricenun

Crenenb C HaTypaJbHBIM IOKa3zareseM H ee cBoiictBa. IIpeoOpa3oBaHusi BbIpaXKeHHUH,
COJIepKAIIMX CTEIECHU C HATyPaJIbHBIM IIOKa3aTeIIEM.

OpHousneH, MHOrowIeH. JIeHCTBUS ¢ OJHOWIEHAMH U MHOTOWIEHaMHM (CJIO’KE€HHUE, BBIYUUTAHUE,
yMHOXeHHE). DOpMyJIbl COKPALIEHHOTO YMHOXEHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1a4 Ne 15 KM OI'D.

Cucmemvul nepasencme

CucreMbl HEpaBEHCTB C OJHOM mepeMeHHOM. PelieHue cucreM HEPaBEHCTB C OIHOU
NEPEMEHHON: JTMHENUHBIX, keadpamubix. V1300pakeHue peleHus CUCTeMbl HEPaBEHCTB Ha YMCIIOBON
MpsIMOM. 3aIKCh PELIEHUS] CUCTEMbI HEPaBEHCTB.

«I'eomerpuueckue gurypsl. Yriabsm». Otpadotka 3amay Ne 16 KUM OI'D.

Benuuunwi

Benuuuna yrina. ['pagycnas mepa yria.

Tpeyzonvnuk

CgoiicTBa paBHOOECAPEHHOTO TpeyroiabHUKa. BHemHuit yron tpeyronbHuka. Cymma yrioB
TpPEYroJbHUKA

«I'eomerpuueckue gurypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol ¢ ceomempuu U 6 OKPYIHcaouem mupe

['eomerpuueckas urypa. BHyrpeHHss, BHeLHs 00nacTu GpuUrypsl, rpanuna. JlInauu u odbnactu
Ha IIocKoCTH. Beinyknas u HeBbinykias ¢purypsl. [Tnockas u Herockast purypsl. [IoHATHE BETUYHHBI.
Jnna. I3mepenue minHbl. EAMHUIBI U13MEpeHUs JUTMHBI

Beinenenue cBoiictB 00bekTOB. DopMupoBaHue NpeACTaBICHUN O METaPEeAMETHOM HOHSATHH
«purypa». Touka, 0Tpe30K, IpsAMas, J1y4, JIOMaHas, IJIOCKOCTb, YToJl, OUCCEKTpHUCA yIJla U €€ CBOMCTBA,
BH/IbI YTJIOB, MHOTOYTOJIBHUKH, OKPY>KHOCTb U KPYT.

OceBas cumMeTpust reomeTpuyeckux ¢puryp. LleHTpanbHas cuMMeTpHsi FeOMETPUUECKUX DUryp.

«Ilimomans MHOrOoyroabHuka». Orpadorka 3agau Ne 18 KM OI'D

Hsmepenua u éviuucnenus

[Tnomaau. DopMynsl IMIIOMAIM TPEYTroJbHUKA, MapayiellorpaMMa M €ro YacTHBIX BHUJIOB,
Tpanenuu, Gopmyna ['epona, Gopmyna Mmiomagyd BBITYKIOTO YETHIPEXYTOJIbHUKA, (POPMYIIBI JUIUHBI
OKPY>KHOCTH H TUTOIIAIH Kpyra

«M3mepenust u Bprunciaenus». Otpadotka 3aaa4d Ne 19 KUM OI'D.

H3mepenusa u eviuucnenus

[Tnomanu. ®opmynbl MIOMAAW TPEYTOJNbHMKA, MapajuleiorpaMMma M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, QGopmyia IUIOUIAAM BBITYKJIOIO YEThIPEXYroJbHUKA, (OPMYJBl JUIMHBI OKPYKHOCTH U
ioniaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudyeckie COOTHOIIECHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckre GyHKIUH yria.

«Teopernyeckue acnektTb». OTpadoTka 3amay Ne 20 KM OI'D.
TeopeTnueckue aclieKThbl, TEOPEMBI, aKCUOMBI, OTNIpeAeTIEeHUS, POPMYJIbI, JI€MMBI.



Kanennapno-TeMaaneckoe IJIAHUPOBAHHE

Ne Tema 3ansTHS OcHOBHBIE BU/IbI ICITETLHOCTH YYaIIUXCS nara

/11 wian | gaxT

1,2 Brruucnenus u npeobpazoBanus (6 3aganue Brimonustor apudmMeTHueckue IeicTBUS C pallMOHATBHBIMU YHCIIaMHU,

KVM) BBIYMCIISIFOT 3HAYCHUSI YMCIIOBBIX BBIPAKECHUM, IEPEXOIAT OT OJHON POpPMBI

3aIIMCHU YMCIIA K IPYrou

3,4 JeiicrBurenbHble uncina (7) N300pakaroT ynciia TOYKaMyu Ha KOOPJAMHATHON MPSMOW, CPAaBHUBAIOT
JeMCTBUTENbHBIC YNCIIA, BHIIOIHIIOT BEIYMCIIEHUS U IIpeoOpa3oBaHus,
BBITTOJIHSAIOT IPUKUJKY PE3YyIbTaTa BIYUCICHUH .

5,6 [IpeoOpa3oBanus anredpanvdecKux BoIpAKEHUN | BBIMONHAIOT BEIYUCIEHHS U TIPeo0pa30BaHusl apuPMETHIECKUX BBIPAKCHHH,

(8) IIPUMEHSIOT CBOMCTBA apu(PMETHUECKUX KBAaIPAaTHBIX KOPHEH s

peoOpa3oBaHUS BEIPAKESHUHT

7,8 VYpaBHeHus u HepaBeHCTBa (9) PemraroT mnHENWHbBIE U KBAaIpaTHbIE YPaBHEHUs C OJHOU IIEPEMEHHOM,
HEpaBEHCTBA C OJJHON MEePEeMEHHON U UX CHCTEMbI

9,10 Oyukuuu u rpaduku (11) Ctpodr u untaroT rpaduKy pa3audHbli QYHKINUN, YUTAIOT TpaduKu
(GyHKINH, OMUCHIBAIOT C TOMOIIBIO (YHKIIMK Pa3TMIHbIC 3aBUCUMOCTH
MEX]y BEIMYMHAMHU, HHTEPIIPETUPYIOT IpaUKK 3aBUCUMOCTEH

11,12 | Yucnossle u OykBeHHbIE BoIpaxkeHUs (13) BrimonssaoT npeoOpa3oBaHus anredpandyeckux BbIpaKEHUH, HAXOSAT
3Ha4YeHUsI OYKBEHHBIX BBIPAKCHUH, OCYIIECTBIISISI HEOOXOMMBbIe
10JICTAHOBKHU

13,14 | IlpaxTrueckue pacueTsl o Gpopmynam (14) OcCy1iecTBIAIOT pacyeTsl o (GopMyliaM, BEIPAXKAIOT 3aBUCHMOCTH MEXKAY
BEIMYMHAMH, BBIYHUCIISIFOT 3HAYCHHS YHCIIOBBIX BBIPAKECHHHA

15,16 | IlpakTrKo-OpueHTHPOBaHHbBIE 3aaaHus (1-5) BrInoHAI0T BRIYUCICHHS U IPE0OPa30BaHUsl, OCYIIECTBISIOT MPAKTHIECKUE
pacueTsl, CTPOST U UCCIEAYIOT MaTeMAaTHYECKUE MOJIENH, UCIIOIb3YIOT
MprOOpETeHHBIC 3HAHHUS U YMEHHS B IPAKTUICCKOHN IeATEIILHOCTH

17,18 | I'eomerpuueckue Gurypsr. Yrisl (16) BoinonHsieT nelicTBUS ¢ TEOMETPUYECKUMH (PUTYpaMHU, PELIAIOT
TUTAHUMETPUYECKHUE 33/1a41 Ha HaX0X/IeHHE FeOMETPHUUECKUX BETHUUH
(yrion)

19,20 | I'eomerpuueckue Gpurypsl. Jmuns (17) Pacno3narot reomerpuueckne GUTrypsl Ha TIOCKOCTH, PA3IMYaOT UX

B3aMMHOC€ ITOJIOXKCHHC, H3o6pa>1<a10T TCOMCTPHUICCKUC (I)I/Il“ypbl, pemaroT
ITAaHUMETPUUICCKUE 3aJ1a91 Ha HAXOKACHHUEC I'COMECTPUICCKHUX BEJIMYUH

(nmuH, yTI0B)




21,22

[Tnomans MuOTOyTONBHUKA (18)

Pacrnio3nator reomeTpuyeckue GUTYphI Ha MJIOCKOCTH, PEIIA0T
TUTAHUMETPUYCCKHUE 3a/1a491 HA HAX0XICHHE TCOMETPHUYECKUX BEITHUUH
(TuTomazeit), OCylmecTBISIOT pacyeTsl o hopmynam

23,24 | U3mepenus u Beraucienus (19) OnpeaensroT KOOPAUHATH TOYKHU TIJIOCKOCTH, MPOBOJIST OIEpaIiuy HaJl
BEKTOPAMH, BEIYHUCIISIOT JJIMHY U KOOPJUHATHI BEKTOPA, YTOJ MEXKITY
BEKTOpaMH, CHHYC, KOCHHYC M TAHTEHC yTia

25,26 | Teopernueckue acrektsl (20) [IpoBoasT MoKa3aTeNbHBIC PACCYKICHUS, OLICHUBAIOT JIOTHUECKYIO
MPAaBUIBLHOCTh PACCYKICHHIA, PACTIO3HAIOT ONTHOOYHBIE 3aKITFOUCHUS

27,28 | Cuctembl HepaBeHCTB (15) Pemarot ypaBHeHMs, HEpaBEHCTBA U UX CHCTEMBI,

29,30 | BepositHOoCTb coObITHIT (10) HaxonsaTt BeposTHOCTD CilydaliHbIX COOBITHM B MPOCTEHIINX pacyeTax

31,32 | IlocnenoBatensHOCTH U Tiporpeccuu (12) Pacno3natot apudmernueckue U reoMeTpuIeCKe MPOTrPECCUi, PEIaloT
3aJauu ¢ MpUMeHeHHeM (OpMYJIBl OOIIEro YieHa U CYMMBI HECKOJIBKHIX
YJIEHOB IPOTPECCUU

33,34 | Pabora ¢ KUM (uacts 1)
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