ITpunoxenne Nel K 0CHOBHOM 00pa3oBaTe/IbHOW MPOrpaMMe 0CHOBHOT'O 00II[ero
o0Opa3oBaHus MyHULIMIIA/JILHOTO 0011e00pa3oBarTe/bHOr0 yupexaenus «IllapanoBckas
CpefHsAsA LIKO0J1a»

Pabouas mporpaMMa y4e0HOro mpejmMera
«MaremaTuka» 5-9 K/j1acchl

c. IlTapanoso, 2021 rop



Pabouast mporpaMma 1o marematuke 5-9 kjacc pa3paboTaHa B COOTBETCTBUHM C HOPMaTUBHBIMU
JOKyMeHTaMHU:
1. ®depnepanbHbIii 3aK0H OT 29 fekabps 2012 rozga Ne 273 — ®3 «O6 obpa3zoBanuu B Poccuiickoi

denepauyn» (C U3MEHEHUSIMHU).

2. TIpuka3 MunucrepctBa obpa3oBanus U Hayku Poccuiickoi ®eneparmn ot 17.12.2010 1. Ne1897
«O6 yTBepxeHnu (eZepasbHOTO rOCYAapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHjapTa OCHOBHOTO
ob1riero obpasoBanus» ( B pegakuuu ot 11.12.2020)
YMK:
MareMartuka: iporpammabl: 5-11kmaccel/ A.I'.Mep3nsk, B.b.I[Tononckuii, M.C.fkup u 1p.-M.:BenTtaHa-
I'pa,2018r
[Tporpamma : Anre6pa. CoopHUK pabounx rporpamm .7 —9 Kmaccel. —3-e u3f. —M. : [Ipocserrienue, 2016. —
96¢. —(CtaHzapThl BTOPOTO MOKOJIEHUS])
[Tporpamma: I'eometpust. COopHUK pabounx nporpamm .7 —9 knaccel. —2-e usg. —M. : IIpocsemjenue, 2014, —94c. —
(CranzapTbl BTOPOTO MOKOJIEHHS)

Maremaruka: 5 Kacc: yueOHUK 15 yUaluxcs o01jeobpasoBaTebHBIX yupexaenuii / A.I'. Mep3sik,
B.b. ITononckuii, M.C. fIkup. — M.: Benrana-I'pag, 2016r
Maremaruka: 6 Kacc: yueOHUK 15 yUaluxcs o01jeobpasoBaTebHbIX yupexenuii / A.I'. Mep3nsik, B.B.
[MTonouckuii, M.C. fIkup. — M.: Benrana-I'pag, 2015r

Anrebpa. 7 kmacc: yueb. pgnsi obmeoGpasoBar. yupexzenuid/ HO.M.Komsrmn, M.B. Tkauésa,
H.E.®énopoaM.!.111a6yHuH.-M.: «ITpocBerenue»,2017t
Anrebpa. 8 kymacc: yueb. pgns obmeoGpasoBar. yupexzenuid/ HO.M.Komsrmn, M.B. Tkauésa,
H.E.®énoposa,M./.111abyHuH.-M.: «IIpocBeriieHre»,2018r
Anrebpa. 9 kmacc yueb. pans  obujeobpaszoBar.  yupexzenuit/FO.M.Komsarun, M.B.  TkauéBa,
H.E.®énoposa,M./.111abyHuH.-M.: «IIpocBeriieHre»,2019r
YuebHuK: «I"eomeTpus» st 7-9 K/IaCCOB 00pa30oBaTe/TbHbIX opranusaumi /JI.C.Atanacss,
B.®.byry3oB, C.B.Kagomues/M.:«IIpocserjenre»2015r.
Pabouast mporpamMMa Ha M3ydeHue anreOpsl B 7 - 9 KaccaX OCHOBHOM IITKOJIBI OTBOAUT 3 Yaca B HEZIENIO B
TeueHHe KaXKI0T0 rofia 00yJyeHwus.
B paboueii mporpamme kK yuebnuky JI.C.ATaHacsiHa uzp 7-9 KjacCchl W3yueHHWe TeOMeTpUd B 7 Kjacce
npeycMOTpeHO B o6beMe 50 yacoB(2 yaca B HeJle/Ti0 CO 2 UeTBepTH).

B cBs3M C Ba)KHOCTbIO MpeZiMeTa reOMeTPUM, U YUuThbiBas TOT (PAKT, UTO reOMeTpUs LIMPOKO Mpe/CcTaB/ieHa B
BBIMYCKHBIX 9K3aMeHax 3a KypC OCHOBHOM Cpe/IHeH IIKOJIbI B yueOHOM TI/1aHe Halllel IIKOJIbI U3yUeHHe TeOMeTPUU
B 7 Kacce TpegycMOTpPeHO B o0beme 68 uacoB (2 yaca B Hefiesto, HauuHas ¢ 1 ueTBepTH), mo3tomy B TII

reoMeTpuH 7 Kjlacca TUIaHMPYeTCsl yBeJIMueHre KO/IMUeCTBa 4YacoB Ha MPOXOJKJeHHe I/1aB:
-HavaJ/lbHble TeOMeTpUYeCcKHe CBeJleHHs
-Tpeyro/IbHUKU
-MapasiesibHble MpsIMble
-COOTHOLLIEHUSI MeXXy CTOPOHaMH U yI/1aMy
TpeyrosabHUKa
-UTOrOBOE TIOBTOPEHNe MaTepHasa.

Ilnanupyemble pe3y/IbTaThl 0CBOEHHS YUeOHOI0 mpeMeTa

JINYHOCTHBIE pe3y/IbTaThl

1) poccuiickasi rpaXk/iaHCKas UeHTUUHOCTD: MTaTPUOTH3M, yBaykeHHe K OTeuecTBy, MPOLIJIOMY U
HaCTosIIL{eMy MHOT'OHAlJMOHA/IBHOTO Hapoa Poccun; oco3HaHue CBOel STHUYeCKOH
TIpUHA/|Ie)KHOCTH, 3HaHUE UCTOPUH, 53bIKa, Ky/JIbTYyPbl CBOEI'O HApPO/a, CBOET0 Kpasi, OCHOB
KyJIbTYPHOT'O Hac/eusi HapoJoB Poccuu 1 uesioBeuecTBa; yCBOeHHe 'YMaHUCTUUECKHUX,
JIeMOKpaTU4YeCKUX U TPAJULIMOHHBIX 1[eHHOCTeH MHOTOHALIMOHATBLHOTO POCCUMCKOTO 00111ecTBa;
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YyBCTBO OTBETCTBEHHOCTH U Jjo/ira nepesi PoivHowu;

2) OTBeTCTBEHHOe OTHOIlIeHHe K YUeHHI0, TOTOBHOCTb U CTIOCOOHOCTh K CAaMOPa3BUTHIO U

camMo00pa30BaHMIO HA OCHOBE MOTHUBAL[M K 00YUYeHHIO 1 TIO3HAHHMIO, 0CO3HAHHOMY BLIOOPY M

TIOCTPOEHHIO Ja/ibHelel HANBUYaTbHOM TpaeKTOpru 00pa3oBaHusl Ha 0a3e OPUEHTHUPOBKY B

Mupe npodeccuii ¥ npodeccroHaabHbIX MPeAIOYTeHUH C yUeTOM YCTONUMBBIX TT03HAaBaTe/IbHbIX

VHTEpPeCcoB, a TaK)Ke Ha OCHOBE YBaXKUTEIbHOIO OTHOLIEHUS K TPYy, OIbITa yuyacTHs B COL{MATbHO

3HAYMMOM TpPY/eE;

3) 11e/IOCTHOe MUPOBO33peHUE, COOTBETCTBYIOIlee COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU

1 00I11eCTBeHHOM MPAKTHKH, YUUTHIBAIOLIEr0 COL[AIbHOE, KYIbTYPHOE, S3bIKOBOE, TYXOBHOE

MHOroo6pasuie COBpeMeHHOT0 MUPa;

4) oco3HaHHOe, YBO)KUTETBHOE U [00posKesiaTe/lbHOe OTHOIIIeHHE K IPYTOMY UesIOBEKY, ero

MHEHHWI0, MUPOBO33pPEeHHI0, KYJIbTYpe, SI3bIKY, Bepe, FPaKAaHCKOW MO3ULUH, K UCTOPHH,

KYJ/IbTYpe, PeJIMTUH, TPaJULIUsM, sI3bIKaM, LIeHHOCTSIM Hapo/i0B Poccun 1 HapoJj0B MUpa;

TOTOBHOCTB M CITOCOOHOCTb BECTU UAJIOT C APYTUMMU JIFOABMU U JOCTUTATh B HEM

B3aMMOIIOHUMaHMUS;

5) ocBOEHMe COLMaIbHbIX HOPM, PaBU/I MIOBeJ|eHUs, poJiel U JOPM COLMaNbHOM >KU3HU B TPyIINax

¥ co0011IeCcTBax, BK/IFOUAsi B3POC/Ible U COLMAIbHbIe COOOI[ECTBA; yUacTHe B IIKOTbHOM

CaMOyTIpaB/IeHUU U 0011]eCTBeHHOU )KU3HU B TIpe/iesiaX BO3PACTHBIX KOMIIETEHLUH C yueToM

PervoHanbHBIX, ITHOKYJ/IBTYPHBIX, COL[HAIBHBIX ¥ 9KOHOMHUUECKIX 0COOeHHOCTel;

6) MopasibHOEe CO3HaHKe U KOMITeTEeHTHOCTh B pellieHUH MOpasbHbIX Mpo0sieM Ha OCHOBe

JIMYHOCTHOTO BBIOOPA, (hOpMHUPOBaHKe HPAaBCTBEHHBIX UyBCTB ¥ HPABCTBEHHOTO

TIOBe/IeHUsl, 0CO3HAHHOTO Y OTBETCTBEHHOT'0 OTHOLLIEHUS K COOCTBEHHBIM IOCTYTIKaM;

7) KOMMYHMKaTHBHasi KOMITIETEHTHOCTb B O0ILIEHUU U COTPYAHHUYECTBE CO CBEPCTHUKAMH, /1€ ThbMU
CTapLIero ¥ M/IA/IIEr0 BO3pacTa, B3pOC/IbIME B IpoLiecce 06pa3oBaTebHOM, 06IeCTBeHHO MOJIe3HOH,
yueOHO-HMCC/e/JoBaTe/TbCKOM, TBOPUECKOU U IPYTHUX BU/IOB JIESITETbHOCTH;

8) oco3HaHHe L[eHHOCTH 3/]0POBOr0 M Oe30TmacHOro obpa3sa XU3HU; YCBOEHHE TIPaBH/I
WH/IMBUYaIbHOTO Y KOJUTEKTUBHOTO 6e30T1aCHOTO TIOBeZIeHHs B UPe3BbIUaifHbIX
CUTYyaLUsIX, YTPOXKAIOLUX KU3HU U 3[0POBBIO JIFO/IeH, TIpaBU/I IOBe/leHUs Ha
TPAHCIIOpPTe M Ha JJ0porax;

9) copmMHpoBaHHbIE OCHOBBI OCHOB 3K0JIOTHUECKOU KY/IbTYphl, COOTBETCTBYIOLIell COBpEMEHHOMY
YPOBHIO 5KO0JIOTUUECKOTO MBII/IEHUS, OTIBIT 5KOJIOTMUeCKH OpUeHTUPOBaHHOW pedieKCUBHO-
OLIEHOYHOM U MPaKTUYeCKOH /1esiTe/IbHOCTH B )KU3HEHHBIX CUTYyaLUsX;

10) oco3HaHMe 3HAUEHUSI CEMbH B KU3HH UesioBeKa U 00IIeCTBa, IPUHATHE LIEHHOCTH
ceMelHOM >XKU3HU, YBaKUTeTbHOE U 3a00T/IMBOe OTHOILIeHHe K UlieHaM CBOel CeMbH;

11) pa3BuTOE 3CTETUUECKOE CO3HAHKeE Uepe3 0CBOeHHe XY 0KeCTBeHHOT0 Hac/ieusi Hapo/ioB
Poccuu 1 Mupa, TBOpUECKOM JiesITelIbHOCTH 3CTeTUUeCKOro XxapaKTepa.



JINYHOCTHBIe YyHUBepca/IbHbIe yueOHbIe JelicTBHA
Y BbInmyckHHKa 0yAyT c()OpMHUPOBAHBI :

repBOHayva/ibHOe Mpe/iCTaB/ieHre 0 MaTeMaTUUeCKOM HayKe Kak cdepe uesoBeYecKou JesiTeIbHOCTH,
00 3Tamnax eé pa3BUTHs, O €€ 3HAUMMOCTH [ Pa3BUTHSI [TUBUTU3ALIIUM;

OTBETCTBEHHOE OTHOLLIEHHWEe K U3yUeHHI0 ajireOpsl

KOMMYHHUKaTUBHasi KOMIIETEHTHOCTh B OOLLeHUU U COTPYAHUYECTBE CO CBeDCTHUKAMM, CTapIIUMHU U
MJTaAIIMME 00yJaroLIMUCs B 00pa30oBaTebHOM, yueOHO-MCC/IeJ0BaTeIbCKOM, TBOPUECKOU U IPYTHX
BUJIaX [esITe/IbHOCTY;

KPUTUUHOCTh MBIILIJIEHUs], YMeHHsI paclio3HaBaTh JIOTUYECKM HEKOPPEeKTHble BbICKa3bIBaHUS,
OT/IMYATh TUNOTe3y OT(aKTa;

Y yuenuka mozym 6bimb chopMupoeaHbi:

KpeamueHOCMb  MblUWIeHUsl, UHUYUamued, HAaxoo0yueoCmb, AKMUBHOCMb Npu  peuwleHuu
apugmemuueckux 3aoau.

MetanpegMeTHbIe pe3yabTaThl
1) ymeHMe caMOCTOSITe/TEHO OTIpe/IesisATh LI/ CBOero 00y4yeHusi, CTaBUTh U (POPMYJTPOBATh JJIs1
cebst HOBBIe 3a7iaur B yueOe 1 MO3HABATE/IbHOM JIeSITeIbHOCTH, Pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH
TI03HABaTeIbHOM JIesiTe/TIbHOCTH;
2) yMeHHe CaMOCTOSITe/TbHO TUIAHUPOBAThb TYTH JOCTYDKEHUS 1ieJIel, B TOM UKCJIe a/lbTePHAaTUBHBIE,
0CO3HAHHO BbIOMpPaTh Hanbosiee 3(hHeKTUBHBIE CTIOCOOBI pellleHHsT yueOHBIX 1 MT03HaBaTeTbHbIX
3ajiau;
3) yMeHHe COOTHOCUTH CBOY JIEHCTBUS C TVIAHUPYEMbIMU pe3y/ibTaTaMH, OCYIIeCTB/ISTh KOHTPOJIb CBOeH
JiesiTeNTbHOCTU B TIpoLiecce I0CTYXKeHHUs1 pe3y/bTaTa, Orpe/ie/siTb Crioco0bl ZIeCTBUI B paMKax
TIpe/I/IOKeHHBIX YCI0BHUIA U TPeOOBaHMH, KOPPEKTUPOBATh CBOM JIEWCTBUSI B COOTBETCTBUH C
V3MEHSIIOLLeNCsl CUTyaLuen;
4) yMeHHe OIleHUBATh TIPAaBUJILHOCTD BBITIOJTHEeHHs yueOHO# 3a/jauu, COOCTBEHHbIE BO3MO>KHOCTH
ee peLleHuUs;
5) BfajieHre OCHOBaMH CaMOKOHTPOJIsI, CAMOOLIEHKH, TIPHUHSTHS PeIlieHUH W OCYIL[eCTBIeHHS
0CO3HAHHOTO BbIOOpa B yueOHOM U 1M03HaBaTebHOM /1esiTe/IbHOCTH;
6) yMeHHe orpe/ie/isiTh TIOHSATHS, CO3/iaBaTh 0000ILeH!s1, yCTaHABIUBATL AHATIOTHH, KTaCCU(UIIMPOBaTh,
CaMOCTOSITe/TbHO BHIOMPATh OCHOBAHUS Y KPUTEPHUHU /IS K/laCCU(HUKALIMY, yCTaHAaB/IMBATh MPUYUHHO-
CJ/lefICTBeHHbIe CBSI3U, CTPOUTD JIOTUUECKOoe paccykeHue, yMo3ak/atoueHue (MHAYKTUBHOe, 1elyKTUBHOe
¥l TI0 aHAJIOTUM) U Jle/laTh BBIBOABI;
7) yMeHHe CO3[aBaTh, IPUMEHSTh 1 TIPe00pa30BbIBATh 3HAKU U CUMBOJIbI, MOZIE/TM U CXEMBI /IS
perieHus yueOHBIX 1 MIO3HABATE/TBHBIX 33/1aY;
8) cMbIC/IOBOE UTeHUE;
9) ymMeHHe OpraHu30BbIBaTh yueOHOe COTPYJHIUUECTBO U COBMECTHYIO [IeSITeIbHOCTh C YUUTe/IeM 1
CBepPCTHUKaMH; paboTaTh MHAWBUIYAIbHO U B TPYIINe: HAaXOAUTh 00I1lee pellieHre U pa3peliaTh
KOH(IUKTbI



Ha OCHOBE COIJIaCOBaHUS TMO3WLMKA M YyuyeTa HHTepecoB; (OpMy/aMpOBaTh, apryMeHTHpOBaTh U
OTCTauWBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO MCIO/b30BaTh peyeBble CpPeJCTBAa B COOTBETCTBMM C 3a/auell KOMMYHHKAaLUU
[J11 BBID@KEHHWsI CBOWX YYBCTB, MbICJeld M TOTpeOHOCTel; IUIaHMPOBaHUS M DPeryyslud CBOei
JlesiITeJIbHOCTH; B/laZileHre YCTHOM M MMCbMEHHOM peyblo, MOHOJIOTHUYEeCKOW KOHTEKCTHOU peybto;

11) pa3BuTHIE KOMIIETEHTHOCTH B 00/1aCTH UCIOIb30BaHUsl MH(OPMALMOHHO-KOMMYHHKALIMOHHBIX
TexHonorui (ganee - UKT koMrneTeHIIMM); MOTUBALUA K OBJIaZIeHUIO KYJIbTYPOU aKTUBHOI'O T10/1b30BaHKs
C/IOBapsIMM U [IPyTUMH NTOUCKOBBIMU CUCTEMaMU;

12) sKoj0rMYeckoe MbILLIEHHWEe, YMeHHe IPUMEHSTh ero B TI03HaBaTe/IbHOMU,

KOMMYHHUKaTUBHOM, COLIMaTIbHOW MPaKTHKe 1 MPO(eCcCHOHaNTbHOW OpHeHTaluH.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe elCTBUS
YueHuk HayuuTcs
YMEHHIO 0CO3HaHHO UCII0/Ib30BaTh peueBble CPe/iCTBA B COOTBETCTBUU C 3ajiauei

KOMMYHUKAIUH JI/1s BEIDa’KeHUsI CBOMX UyBCTB, MBbIC/IeH ¥ TIOTPeOHOCTel TPy pelleHnn
MaTeMaTHUeCKuX 3a/jau; TJIaHUPOBaHUs U PeryJisiLiiu CBOel [iesiTeJIbHOCTH; BJlajleHue YCTHOU U
MMCbMEHHOW pPeubl0, MOHOJIOTUUeCKOM KOHTEKCTHOM Peusblo;

CaMOCTOSITeJTbHO BbIJIE/IATh U (POPMY/TMPOBaTh M03HABATe/bHbIE L{eJH;

WICTI0/Tb30BaTh OOIIMe TIPeMbI PellleHHst MaTeMaTHIeCKUX 3a/1ay;

TIPUMEHSITh TIPaBUJ/Ia U TI0Ib30BaThCSI MHCTPYKIUSIMU, OCBOEHHBIMU 3aKOHOMEeDHOCTSIMU;
OCYILL[eCTBJISITh CMBICJIOBOE UTEeHHe TP pellleHUU MaTeMaTHyeCKUX 3a/ay;

CO3/1aBaTh, IPUMEHSITh 1 MPeoOpa30BbIBaTh 3HAKOBO-CUMBO/IMUECKHE CPEJICTBA, MO/IE/TA U CXEMBI
QIS pellieHrs1 yueOHbIX ¥ TTO3HaBaTe/IbHBIX 3a/1ay;

CAMOCTOSITeJTbHO CTaBUTh 1€/, BBIOMpATb W CO37aBaTh AaJTOPUTMBI [/Isl pellleHust yueOHBbIX
MaTeMaTHueCcKuXx rpobsiem;

TIOHUMAaTb CYL[HOCTh aATOPUTMUUYECKUX TIPeANCAaHUA U YMeTh [eMCTBOBaTb B COOTBETCTBUM C
TIpe/l/I0’KeHHBIM aJITOPUTMOM,;

TOHMMAaTh U MCII0/Ib30BaTh MaTeMaTHUeCKHe CPe[CTBAa Har/IsiIHOCTH (PUCYHKH, YEPTEXKH, CXEMbI U
Jp.) /11 WITFOCTPALUY, UHTepIIpeTaLuu, apryMeHTallvy;
YMEHHI0 HaXO/WTh B Ppa3/IMUHBIX MCTOYHMKAX, B TOM YHC/Ie KOHTPOJIMPYEMOM IIPOCTPAaHCTBE
WutepHera, wuH(dopMaiuio, HeoOXOAWMYIO /s pellleHuss MareMaThyeCKUx mpobsieM, W
TIPe/ICTaB/ATh €€ B TIOHSITHOM (hopMe; MPUHMMAThH pellleHre B YC/IOBUSX HEO/HOW U W30bITOYHOM,
TOUHOW Y BePOSITHOCTHOM UH(OpMaLUy;

YueHuk nosiyuum 603mMO0M#CHOCMb HAYYUMbCA:

YCMaHaeaueamb  NPUYUHHO-CAeOCMBEeHHble  C653U;  CMpoOUmb  /02UuyecKue  paccyHcOoeHusl,
YMO3aKaoueHus1 (UHOYKMueHble, 0eOyKMUBHble) U 8b1800bI;
gudemb MamemamuuecKyto 3a0auy 8 opy2ux OUCYUnauHax, 8 OKpyxcarowjeti HCusHu;
8bI08U2AMb 2UNOMe3bl NPU pelieHuU y4eOHbIX 3a0ay U NOHUMAaHUsi He0bxo0UMOCMU Ux NPoO8epKu;
niaLuposeams U  Ocywjecmensimb  OesimeabHOCMb, HANPABAEHHYI0 HA  peweHue  3aoay
uccnedosamenbCKO20 xapakmepa;
0CO3HAHHO 8bIOUpamb Haubosee 3¢hcpekmusHble cnocobbl peleHust YueOHbIX U NO3HABAMEAbHbIX
3a0ay;
UHmMepnpemupogams uHopmayuro (Cmpykmypupoeams, nepegooums CNIOWHOLU mekcm 8 mabauyy,
npe3eHmMosamb NOMyUeHHY0 UH(popmayuto, 8 mom uucae ¢ nomowbto UKT);
oyeHusamb UH(opmayuro (Kpumuyeckas OYyeHKa, oYyeHKa 00CmogepHOCMuU);

PerynfaTHUBHBIEe YHHBepcaIbHbIe yueOHbIe JeiiCTBUSs
YuyeHuK HayuuTCo
yMeHe CaMOCTOSITe/TbHO OTpe/iesIsiTh Lie/ld CBoero o0yueHus, CTaBUTh U (YOpMyTHpPOBATh fi1siceds
HOBBIE 33/1auy B yuebe U 103HaBaTeIbHOU IeATe/TbHOCTH, pa3BUBATh MOTUBBI M HHTEPEChI CBOeH
TIO3HAaBaTe/IbHOU [leATeIbHOCTH;



yMeHHe CaMOCTOSITe/TbHO TJIAHUPOBATh MYTH JOCTMXKEHUS 1ie/ield, B TOM uunciie

a/llbTePHATHBHbIE, 0CO3HAHHO BbIOMpaTh HanboJiee 3peKTUBHBIE CITOCOOBI pellleHus] YueOHbIX U
TI03HaBaTe/IbHBIX 3a/1ay;

yMeHIe COOTHOCHUThL CBOM JIEUCTBUS C TJITAHUPYEMBIMH pe3y/IbTaTaMH, OCYIIeCTBIISATh KOHTPOJIb
CBOEH ZieATeTbHOCTH B MPOLieCcce JOCTWKEeHHs pe3y/IbTaTa, OMpeJessiTh Crioco0bI eHCTBUI B paMKax
TIpe/I/IOKeHHBIX YCI0BUN U TpeOOBaHMHM, KOPPEKTUPOBATh CBOM JE€HCTBUSI B COOTBETCTBUH C
V3MeHSIIOLLelCsl cCuTyalues;

(opMy/TUpOBaTh U yAep>KUBaTh yueOHYIO 3a/jauy;

BbIOUpATh /IeHCTBUSI B COOTBETCTBUM C TIOCTAB/IEHHOM 3aZiaueil U YC/IOBUSIMU e€é peain3aliiy;
TJIAaHUPOBATD IMyTH AOCTYKEHUS 1jesiel, 0CO3HaHHO BbIOMpaTh Harnboee 3 QeKTUBHbIE CITOCOOBI
pellieHrs1 yueOHBIX M MT03HABaTe/IbHbIX 3a/iau;

TIpeJIBU/IeTh YPOBEHb OCBOEHUS 3HAHUM, er0 BpeMeHHbBIX XapaKTepHCTHK;

COCTaBJISATh MJIaH W TIOC/IeI0BaTeTbHOCTD [IeCTBUM;

OCYLECTBJISITh KOHTPOJIb TI0 00pa3sily ¥ BHOCUTh HEOOXOMMbIe KOPPEKTHUBHI;

a/IeKBaTHO OLIEHWBATh NMPABWILHOCTh UM OMIMOOYHOCTD BBITIOTHEHUS yueOHOM 3a1auH, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelleHus;

CJINYATh CIIOCO0 /IEMCTBYS U ero pe3ysbTaT C 3TaJIOHOM C Iie/Tbi0 00HapYKeHUsI OTK/IOHEHUH U
OT/INYMH OT 3TAJIOHA;

YueHuK nosiyuum 603MOHCHOCMb HAYYUMbCA:

onpede/simb NOC/1e008amenbHOCTb NPOMEHCYMOUHbIX Yeaell U coomeemcmeayowjux um oeticmeutl ¢
yuemom KOHeuHo20 pe3yabmama;

npedgudemb 803MONCHOCMU NO/AYYEHUs1 KOHKPemHOo20 pe3yabmama npu pewleHuu 3a0ay;
8bl0esiMb U 0CO3HABAMb MO20, UMO yHce YC80eHO U Umo euje nodaexicum yCceoeHuUo, 0CO3HA8aMb
Kauecmeo U ypoeeHb yC80eHUs1, 0a8amb CAMOOYEHKY ceoell 0esimeabHOCMU;

KOHYeHmpupoeamsn 60/1t0 0151 Npe0OO0/1eHUsl UHMeA1eKMyanbHbIX 3ampyOHeHUll U (pu3uuecKux
npensimcmaut.

KoMMyHHKaTHBHbIE yHHBepCa/IbHbIe yU4e0HbIe J1efiCTBUSA
Y4yeHuk HayuuTCo
OCHOBaM CaMOKOHTPOJIsI, CAMOOL{eHKH, TIPUHSTHS PellieHHH 1 OCYIIeCTB/IeHHsl 0CO3HaHHOTO BbIOOpa

B yueOHOM U M03HaBaTe/IbHOM /lesTe/IbHOCTH;

YMEHHIO OTIpe/IeNIATh TIOHSITHSI, CO3/laBaTh 0000I11[eH s, yCTaHAB/IUBATh aHAIOTHH,
K/1aCCU(ULIPOBATh, CAMOCTOSITE/IbHO BIOMPATh OCHOBAHMUSI | KDUTEPUH [IJIsI

K/1accr(yrKalM, yCTaHaB/IMBaTh PUUKMHHO-C/1eICTBEHHbIE CBSI3U, CTPOUTH JIOTUUYECKOoe
paccyxzieHve, yMo3aK/ItoueHue (MHAYKTUBHOe, 1e[yKTUBHOE Y 110 aHaJIOTUX) U JleaTh
BBIBO/IbI;

YMEHHIO C03/laBaTh, TPUMEHSTh 1 TIPe00pa30BbIBaTh 3HAKU M CUMBOJIbI, MOZIEJTH U CXeMBI ZIJIsi
peleHust yueOHBIX U MO3HABaTe/TbHBIX 3a/1a4;

YMEHHIO OPTaHU30BbIBaTh YueOHOe COTPYIHUUECTBO U COBMECTHYIO /IeSITe/TbHOCTh C yUUTeIeM U
CBepPCTHUKAaMH; paboTaTh MHAWBUYAIbHO U B IPYIINe: HaXOAUTh 00I1ee pellieHre U pa3periaTh
KOH(/IMKTBI HA OCHOBE COTJIaCOBaHUS MO3ULIMM U yueTa UHTepecoB; (hOpMyIMpPOBaTh,
apryMeHTHPOBAaTh Y OTCTauBaTb CBOE MHEHUE;

BBICKa3bIBaTh CBOE MHEHHe, paboTaTh B IPyTINax.

3a/laBaTh BOMPOCHI, HEOOXO[UMBIE /11 OPraHU3alid COOCTBEHHOM JIeATeTbHOCTH.
yMeTb 0(hOpPMJISITh MBIC/TU B YCTHOM Y MMCbMEHHOM PeuM C yUeTOM peueBbIX CUTYal|Uil.
yMeTb NIPUHUMATh TOUKY 3PEHUS IPYroro.

3a/laBaTh BOMPOCKI, HEOOXOIUMBIE /11 OPraHU3alii COOCTBEHHOM /IeATeTbHOCTH.
paboTath B rpyrmax, BeCTH JHaOT.



®  CaMOCTOSITeJTbHO OPraHW30BLIBaTh yueOHOe B3aUMO/IeHCTBHE B IpyIIie (OmpezesisiTh 00IIHe 1[e/H,
JIOTOBApUBAThLCS APYT C APYTOM UT.J.);

® OTCTauBasi CBOIO TOUKY 3peHHsl, IPUBOAUTL apryMeHThbI, IOATBEPsKas UX dhaKTaMu;
B JJUCKYCCUU YMETh BbIIBUHYTb KOHTPApPTyMEHTHI;

®  YUUTHCS KPUTHUHO OTHOCHUTBLCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM TIPU3HABATh OIMIMOOYHOCTD
CBOEro MHeHUs (ec/ii OHO TaKOBO) U KOPPEeKTUPOBAaTh €ro;

¢ yMeThb B3I/IIHYTh Ha CUTYyaL[HIO C WHOH MO3WIHH U 0TOBAPUBATHCA C JIFOAbMH MHBIX HOBHHHﬁ.

YueHuK nosiyuum 603mMO0M#CHOCMb HAYYUMbCS

0p2aHU306b16amb yuebHOe COMpyOHUUeCmeo U COBMeCmHy0 0esimeabHOCMb C

yuumesnem U c8epCmHUKamu: onpedeasimb yeau, pacnpedeasimb (pyHKYuu u poau

YUdCMHUKOB8;

83aumodelicmeogamsb U HAXo0umb obwue cnocobbl pabombl; yMeHuss pabomams 8

epynne: HAXoOumb obujee peuleHue U paspewamsb KOH(AUKMbI HA OCHOBE CO2/1ACOBAHUS

nosuyuli u yuéma uHmepecos, cyuams napmuépa, (popmyaupoeamn, ap2yMeHmuposamno

U omcmaugams C80€ MHeHue;

NPO2HO3UPOBAMb BO3HUKHOBEHUE KOH(AUKMOB8 NPU HAAUYUU PA3HbIX MOUEK 3PeHusl;

paspewiamb KOH(AUKMbI HA OCHOBE yyema UHmMepecos U no3uyuli 8cex yuacmHuKos;

KOOpOUHUpO8amb U NPUHUMAMb pas/auuHble NO3UyuU 80 83aumodelicmeauu;

apeymeHmMupoe8amsb €80 No3Uyuio U KOOPOUHUPOBAMb €€ ¢ no3uyusimu

napmHepoe 8 compyoHuuecmee npu 8blbope 0buje2o peweHusi 8 COBMeCMHol

desime/nbHOCMU.
IIpeaMeTHBIe pe3y/IbTaThI
1) dbopmupoBaHMe TIpeiCTaB/IeHHI 0 MaTeMaTHKe KakK O MeTo/ie TIO3HaHUs [IeHCTBUTETIbHOCTH,
TI03BOJISIIOIIEM OMMCHIBATh U U3yuaTh peasibHble TIPOLeCChl U SIBJIeHHsI:0CO3HaHWe POJIM MaTeMaTHKU B
pa3BuTur Poccuu v Mupa; BO3MOXHOCTb TIPUBECTH MPUMEpPhI U3 0TeUeCTBEHHON 1 BCEMUPHOW UCTOPUHN
MaTeMaTUUeCKHUX OTKPBITHI U UX aBTOPOB,;
2) pa3BuTHe yMeHUl paboTaTh ¢ yueOHBIM MaTeMaTUUeCKUM TeKCTOM (aHa/TM3UPOBaTh, U3B/I€KATh
Heob6xouMyI0 UH(GOPMAIIHI0), TOUHO U TPaMOTHO BhIpaXkaTh CBOM MBIC/TM C TIPUMeHeHHeM MaTeMaThUueCKOM
TEePMUHOJIOTUU U CUMBOJIMKH, IIPOBOAUTH KIaCCUGBHUKAINH, JIOTHUeCKre 000CHOBAHMS, J0Ka3aTeTbCTBa
MaTeMaTUUeCKHUX YTBEP K/ €HHI:0lepUpoBaHe TIOHATHSIMU: MHO>KeCTBO, 37IeMeHT MHO>KeCTBa,
MO/IMHOYKeCTBO, TIPUHAZJIEXKHOCTh, HAX0XK/IeHHe TepecedyeHusi, 00beIMHEeHHs TOIMHOKECTBA B TIPOCTEHIIINX
CUTYaL[UsIX; pellleHHe CIOJKeTHBIX 3a/lau pa3HbIX THUIIOB Ha BCe apudMeTUUeCKUe JeiCTBYS;
npuMeHeHue crioco0a MOMCKa pelleHus 3a/jaui, B KOTOPOM PAaCCy’KAeHHe CTPOUTCS OT YCJIOBHS K
TpeOOBaHMIO WX OT TPebOBaHUS K yC/IOBHIO;
COCTaBJIeHHe T/IaHa PellleHus 3a/lauM, Bbl/leJIeHHe 3TarloB ee pelleHHs], UHTePIpPeTalysl BEIUUCTUTETbHBIX
pe3y/IbTaTOB B 3a/laue, UCC/IelOBaHKe TIOJTyUeHHOTO pellleHus 3aauu;
HaXOXKJeHue TIPOIIeHTa OT YKMCJIa, YKC/Ia 110 MPOLEHTY OT Hero, HaX0yK/IeHUsI MPOLIEHTHOTO OTHOIIIEHHE [IBYX
yKcesl, HAXOXK€HUS TIPOLIEHTHOTO CHYPKEeHHS WU TIPOLIEHTHOTO TTOBBIILIEHHUS] Be/TMUHHBI; pellleHre
JIOTUYEeCKUX 3a7iay;
3) pa3BuTHe TpeCTaBIeHUM O UUC/Ie U YMC/IOBBIX CUCTEMAax OT HaTyPa/IbHBIX [0 AeUCTBUTETbHBIX UHCET;
OBJIa/IeHHe HaBbIKaMH YCTHBIX, MTUChbMEHHBIX, UHCTPYMEHTA/IbHBIX BBIUUC/IEHUH:0TIePUPOBaHe TTOHSTHSIMU:
HaTypa/IbHOE UHCIIO0, 1[eJI0e YKC/I0, 0OBIKHOBEHHas Apo0b, JecaThuHast Apo0b, CMeIIaHHOe YKCJIO,
paLMOHaIbHOE YKCJI0, UPPALMOHATFHOE YHC/IO0;UCII0/Ib30BaHle CBOMCTBA UMCeT U 3aKOHOB
apumMeTHUECKUX OTepalyii ¢ YMC/IaMU TP BBITTOJIHEHUH BBIUMCIEHHUIH;
WCII0/Ib30BaHKe MPU3HAKOB JeJIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINIOJIHEHWH BbIUMC/IEHUM U PeLLeHnH 3a/1ay;
BBITIOJTHEHWE OKPYT/IeHUsI UMCe/l B COOTBETCTBUM C TPaBW/IaMU; CPAaBHEHMe UKCesT; OLleHUBaHNe 3HaueHUs!
KBAQ/[PaTHOT'O KOPHSI U3 TIOJIOXKUTEILHOTO 1[€JI0OTO UKMCJIa;

BBINYCKHHK HAy4YHTCsA B D5-6 Kilaccax (OjIsi HMCOOJIL30BaHHSA B
NMOBCETHEBHOM JXH3HH M o00eclnedYyeHHsI BO3MOXKHOCTH YCIEUIHOIO
IIPOIOJIZKeHHUsI 00pa30BaHHUsI Ha 0a30BOM YPOBHE)

L4 OHepI/IpOBaTL Ha 6aBOBOM YPOBHE INOHATHUAMU: MHOXXE€CTBO, 3/7IEMEHT MHO>XKeCTBAd, ITOJAMHO>XeCTBO,
MMPpHUHAAJIE)KHOCTD;

i 3d/1aBdTb MHO>XeCTBAa I1epeunc/ieHrneM nx BJ;EMEHTOB;



® HaXOJWTh TlepeceueHre, 00ObeMHeHUe, TTIOJMHOKECTBO B IMPOCTEUIIINX CUTYaLIUsIX.
B noBcegHeBHOM )KU3HM U NPU U3YUYeHUH APYTUX MPeMeTOB:

® pacrio3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHMSI.
Yucna

¢ OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMU: HaTypasbHOe UMCIIOo, LjeJioe YHC/I0, 0ObIKHOBEHHAsT
ZIpo0b, fecsiTUUHAs 1po0b, CMellIaHHOe UKC/I0, PAlMOHATbHOE UKCTIO;

® LCMOJIb30BaTh CBOMCTBA uWCe/ll W TpaBWiIa [AeWCTBUM C paljMOHA/JbHBIMKA UWC/IaMU TpU
BBITIOJTHeHUH BBIUUCIeHHH;

® 1CI0JIb30BaTh MPU3HAKU A€JUMOCTH Ha 2, 5, 3, 9, 10 mipu BbITIOTHEHUM BBIUYMC/IEHUM U pellleHrur
HeC0XKHBIX 3a/lay;

® BBINOJIHATH OKPYTJIEHVE PALjMOHAJ/IbHBIX UKCe/T B COOTBETCTBUM C NPaBUIaMy;

® (CpaBHMBATH paljMOHa/IbHbIE YUCIIA.
B noBcegHeBHOM )XM3HM U NP U3YUYeHUH JPYTUX NpeAMeTOB:

® OLIeHUBaThb pPe3yJ/bTaTbl BHIYUC/IEHU MPY PellleHUH MPaKTUUeCKUX 3azau;

® BBINOJIHATH CPaBHEHUE UMCel B peajlbHbIX CUTYalUsIX;

® (COCTaBJ/IAITb YUCJIOBbIE BbIPa)KeHUSI TIPU pelleHUuM TPaKTUUeCKWX 3a4ady W 3a4ad W3 JAPYyrux
yueOHBIX TIPeJIMeTOB.
CTaTuCTUKa ¥ TeOpHs BepOATHOCTEeH

¢ TlpezacTaBnsATh JaHHbIE B BHe TaOJIUL], JUarpamm,

® yuTaTh MH(MOPMAIUIO, TIPE/ICTaB/IEHHYIO B BU/Ie TaO/IUI[bI, AUarpaMMBbl.
TekcToBbIe 3ajaun

¢ PeillaTh HEC/IOXKHBIE CHO’KEeTHBIE 33/lauM pPa3HbIX TUTIOB Ha BCe apuMeTHUeCcKre AelCTBYUS;

® CTPOWUTH MOjIe/Tb YCJIOBUS 3a/lau (B BUJe TabJUIIbl, CXeMbl, PUCYHKA), B KOTOPOU /laHbl 3HaUeHHsI
[IBYX W3 TPeX B3aMMOCBS3aHHbIX BeJIMUKH, C LieJIbIO TTOMCKa pelleHus 3a/jauu;

® OCYIIeCTB/ATH CMIOCOO TIOMCKA pellieHus 3alauk, B KOTOPOM PacCyK/ieHHe CTPOUTCS OT YCJIOBUSI K
TpeOOBaHUIO WU OT TPeOOBaHUS K YC/IOBHUIO;

® COCTaBJIATH IJIaH pelleHus 3aJauu;

® BbIJ|e/IATH STAllbl PELLeHUs 3a/lauu;

® YHTEepHpeTHpPOBaTh BBIYMC/IUTE/IbHBIE Pe3y/bTaThl B 3ajjaue, UCC/Ie0BaTh MOyYEeHHOe pelleHre

® 3HaTh pa3/Muue CKOPOCTel 00BbeKTa B CTOsSTUel BO/ie, POTHB TeUeHHUs U 110 TeUeHHIO PEeKH;

® pellaTh 3a/lauy Ha HaXOKJeHue YaCTU YMc/la U YUCiIa o ero 4yacTy;

® pellaTh 3aJaud pasHbIX TUTOB (Ha pabOTy, Ha TIOKYIIKW, Ha [BWKEHWE), CBS3bIBAIOIIUX TPU
BeJIMUMHBI, BbIJ|e/IITh 3TU BeJIMUWHBI U OTHOLLIEHUS MeXXy HUMU;

® HaxXOJUThb MPOLEHT OT UMC/a, YUCJIO IO MPOLEHTY OT Hero, HaXOUTh IPOLIEHTHOe OTHOLIEHHe
JBYX 4KCeJl, HAXOAUTb IIPOLIEHTHOe CHY)KeHUe U/ MPOL|eHTHOe I10BbIllIeHVe BeJIMUUHBI;

® pellaTh HeCJI0XKHbIe JIOTMUecKre 3a/jJauld MeTO/IOM PacCy KJeHU.
B noBcegHeBHOM )XM3HM U NP U3YUYEeHHUH JPYTUX NPeAMeTOB:

® BbIJBUIaTh FUIOTE3bl O BO3MOXKHBIX MPe/e/IbHbIX 3HAUeHUSIX UCKOMBIX BEJIMUUH B 3aziaue (/enaThb
TIPUKUJIKY)
Harnspnasa reomerpus
I'eomeTpuueckue ¢purypsi

e OnepupoBath Ha 0a30BOM ypOBHe TMOHSATHSIMH: (Urypa, TOUKa, OTPe30K, MpsiMasi, Jy4, JIOMaHasl,
yr0J1, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YeTbIPeXyro/bHUK, IPSMOYTO/IbHUK U KBaZlpaT, OKPY>KHOCTb U KPYT,
MPSIMOYTOJIbHBIN Mapasiesnenunesi, Kyo, map. VM3o0paxars u3yuaemble (GUTypbl OT PYKU U C TIOMOLI[BIO
JIMHEeWKU U LIMPKYJIS.

B noBcegHeBHOM )XU3HH ¥ NIPH M3YUeHHH APYTUX NpeMeTOB:

® pellaTh MpaKTUYeCKHe 3a/jauu C IPUMeHeHHeM MPOCTeHIINX CBONCTB (uUryp.
N3mepeHus v BbIUMCICHUS

® BBINOJIHATH M3MepeHue [JIMH, PacCTOSIHWM, BeIWYMH YIJIOB, C IOMOLIbI0 MHCTPYMEHTOB [/
W3MepeHUi [I/IUH U yTJIOB;

® BBLIYUC/IATH IIOLIALU NIPAMOYTO/IbHUKOB.
B noBcegHeBHOM )XM3HH U NP U3YUYeHUH JPYTUX NPeAMeTOB:

® BBLIYKUC/IATH PACCTOSHUA HA MECTHOCTU B CTaHAAPTHBIX CUTYALUsX, IUIOLAAU NTPSMOYTO/IbHUKOB;
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® BLITIOJIHATL TIPOCTeHIIe TIOCTPOeHHsI U M3MepeHUs Ha MeCTHOCTH, HeoOXO[uMbie B peaslbHOU
JKU3HU.
HNcTopus MmaTeMaTHKH

® ONUCHhIBaThb OT/e/ibHbIe BbIJAIOIIMECs] pe3y/bTaTbl, MO/yueHHble B X0/ Pa3BUTHUS MaTeMaTHUKU
KaK HayKU;

® 3HaThb IIpUMepbl MaTeMaTUuUeCKUX OTKPbITUA W KX aBTOPOB, B CBfI3U C OTEeUECTBEHHOW U
BCEMUPHOI UCTOpUEN.
BpITyCKHHK MOJIYy9YHT BO3MOXKHOCTHh HAY9YHTHC B 5-6 Ki1accax (a1s1
obecrie9eHHsI BO3MO>KHOCTH yCHEHNIHOT O IMPOOO/I2KeHHsI 00pa30BaHHsT HA
0a30BOM H yrjiy0/1€eHHOM ypPOBHS5IX)
O/1eMeHTBI TeOPUH MHO)KECTB M MaTeMaTHYeCKOM JIOTMKHU

® Onepupogamb  NOHAMUSIMU:  MHOMCECMBO,  XAPAKMEePUCMUKU  MHOXCecmeda, 3/1emMeHm
MHOJcecmea, nycmoe, KOHedHoe U 6eCKOHeUHoe MHOMCeCmeo, NOOMHOMeCME0, NPUHAOAEHCHOCMb,

® onpedensimb NPUHAOAEHCHOCMb 3/4eMeHmda MHoJcecmey, 00beOUHeHUl0 U nhepeceueHuro
MHOJicecma; 3a0asamb MHOXMCECMBO C NOMOWbIO NepeyuCceHUs 31eMEeHMOo8, C108eCHO20 ONUCAHUS.
B noBcegHeBHOM KM3HH U NP W3YUYeHUH JPYTUX NPeAMeTOB:

® pacno3Hagamb A02UYeCKU HEKOPPEKMHble 8bICKA3bIBAHUS;

® Ccmpoumb Yenouku yMO3daK/aueHUll Ha 0OCHOBe UCNO/b308AHUS NPABU/ JI02UKU.
Yucna

e Onepupogamb NOHAMUSIMU: HAMYpPA/bHOE UUCA0, MHOMCECMBO HAMYPA/AbHbIX uucel, ye/noe
uucn0, MHOJXMCECmeOo yedblX uucen, OObIKHOBeHHAsi Opobb, decsimuuHas Opobb, CMeEWaHHoe UUCAo,
DPAYUOHAAbHOE YUCA0, MHOXCECMBO PAYUOHA/IbHBIX UUCe/], 2e0Mempuyueckasl UHmepnpemayusi Hamypa/bHbiX,
yenblx, payuoOHA/IbHbIX;

®  NOHUMAMb U 00BACHAMb CMbIC/A NO3UYUOHHOU 3aNUCU HAMYPAbHO20 YUCAd;

®  8bINO/MHSIMb BbIUUC/AEHUS], 8 MOM UUC/e C UCNO/Ab308AHUEM NPUEMO8 PAYUOHA/IbHbIX 8bIYUCAEHUL,
060CHO8bIBAMB A/120PUMMBI 8bINOAHEHUS 0eliCmaul;

®  uCno/nb308amb nNpu3Haku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u npouseedeHust uuces
npu 8bINOMHEeHUU 8bIYUCAEHULl U peweHuu 3ad0ay, 060CHO8bI8AMb NPU3HAKU 0eAUMOCMU;

®  8bINO/MHAIMb OKpY2/eHUe payuOHA/bHbIX YUCea C 3d0aHHOU MOYHOCMbIO;

®  ynopsoouusamb YUCAd, 3aNUCAHHbIE 8 8UOe 0ObIKHOBEHHbIX U 0ecsimu4HblX Opobeli;

®* Haxodoumb HO/Z u HOK uyucen u ucnoab308amb Ux Npu peweHuu 3aod;.

®  onepuposamb NOHsIMUEM MOOY/b YUCAA, 2e0Mempuyeckas UHmepnpemayusi Mooy/s uuca.
B noBceJHeBHO# )XM3HHU M MPU U3YUYE€HHUH IPYTHX NPeMEeTOB:

® npuMeHsMb npasuaa nNpubAUNMCEHHbIX 6bIYUCAeHULl NpU pewleHuU npakmuueckux 3aoday u
peweHuu 3a0au opy2ux yuebHbIX npedmemos;

®  gbINO/HSIMb CPABHeHUe pe3y/bMmamos 8bluUCAeHUll Npu pelleHUU Npakmu4eckKux 3aoay, 8 mom
uucae npubAUNCEHHbIX 8bIUUCACHULL;

® coCcmaensimb UUC/08ble BbIPAJNMCEHUS U OUYeHUBaMb UX 3HAUeHUsl Npu peuleHUU Npakmuueckux
3adau u 3a0au u3 opyaux yuyebHbix npeomemos.
YpaBHeHMsI 1 HepaBeHCTBA

® Onepuposamb NOHAMUSIMU: PABEHCMEBO, YUC/A0B0€ PABEHCMBO, ypABHeHUe, KOpeHb YPaeHeHUs.,
pelleHue ypasHeHUsl, UUC/A080€ HepaseHCmao.
CTaTuCTHKa U Teopusi BepOATHOCTeN

e  Onepuposamb NOHAMUSIMU: CMo/AbUamble U Kpy208ble Ouazpammbl, mabauybl OAHHbIX, CpeOHee
apugpmemuueckoe,

®  u3elekamb, UHGOpMAyuro, npedcmasieHHyo 8 mabauyax, Ha Oua2pammax;

® cocmaeasimb mabauybl, Cmpoums Oua2pammbl HA OCHOBE OQHHbIX.
B noBcegHeBHOM KM3HH U NP W3YUYEeHUH JPYTUX NPeAMeTOB:

® u3e1eKamb, UHMepnpemupogamb U npeobpazoebieamb UHGOpMayuro, npeocmasneHHyro 8
mabauyax u Ha OuazpamMmax, ompaxcarujyro ceolicmed U XdpaKmepucmuku pednbHbIX NpoOYeccos U
sieneHull.
TekcrToBbIe 3a7aun

® Pewamb npocmble U CAO0XdCHble 3a0ayu pA3HbIX MUNOB, d MAkxice 3a0ayu NOBbIUIEHHOU
mpyoHoCcmu;
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®  UCNOAb308aMb PasHble KPAMKUE 3anucu Kak Mooeau meKCmoe CA0HCHbIX 3a0au 0/151 NOCMpOeHusl
NOUCKOBOU CXeMbl U pewleHus 3a0ay;

® 3Hamb U npumeHsimb 0ba cnocoba noucka peweHus 3a0au (om mpebo8aHusi K YC/A08UKO U Om
ycao8usi K mpeb08aHuio);

®  MO0Oenupoeamb paccyxicOeHuUsi Npu NOUCKe pewleHus 3a0ay C NOMOWbIO 2pag-cxembl;

®  gbl0easimb 3Manbl peleHus 3a0auu U cooepiHcaHue Kaxcoo2o amand;

® UHmMepnpemuposamb 8blUUCAUMENbHbIE pe3yAbmambl 8 3adaye, UCCAe008aMb NOJAYYEHHOe
peuleHue 3a0ayu;

®  @HAMU3UPOBAMDb BCEBO3MOJICHble CUMyayuu 83aUMHO20 pACNOAOXdCeHUsI 08yX 00veKmos u
U3MeHeHUe UX XapaKkmepucmuk npu COBMeCmHOM 08UMiCeHUU (CKOpoCcmb, 8peMsi, pacCmosiHue) npu peuwleHuu
3a0au Ha dsudceHue 08yX 06eKMo8 Kak 8 0OHOM, MAaK U 8 NPOMUBONONOHCHBIX HANPABACHUSIX;

® uccnedosamb BCEBO3MOJCHbIE CUMyayuu npu pewleHUU 3aday Ha OB8UMCEHUe Nno peke,
paccmampueams pasHble cucmembl omcuemd;

®  pewamb pazHoobpasHble 3a0auu «Ha Yacmu»,

® pewamb U 000CHOBbIBAMb C60€ pelleHue 3adau (ebloeasimb MamemMamu4ecKyld OCHO8Y) HA
HAX0JcOeHUe Uacmu Yucad u Yucad no e2o 4acmu Ha OCHO8e KOHKPemHo20 cMbicaa Opobu;

® 0co3Hasamb U 06BACHIMb UOEHMUYHOCMb 3a0ay PA3HbIX MUNOB, CE5A3bI8AWUX MPU BeAUYUHbI
(Ha pabomy, Ha nNOKynku, Ha OsudceHuUe); 6bl0esiMmb 3MuU 6eAUYUHbl U OMHOWeEHUs Mexcdy HUMU,
NPUMeHsimb UX NpuU pelieHuu 3a0ay, KOHCmpyupoeams cobcmeeHHble 3a0ayuu YKa3aHHbIX MUNoe.
B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

® gbldensiMb Npu peweHuUu 3aday Xapakmepucmuku paccmampuedemol 6 3adaye cumyayuu,
OmJUYHble Om peanbHbix (Me, 0m KOMOPbIX abcmpazuposanuch), KOHCMpyupoeams HO8ble cumyayuu C
yuemom 3mux Xapakmepucmuk, 8 UACMHOCMU, Npu pewleHuu 3adau HA KOHYeHmpayuu, yuyumbleamb
Nn10mMHOCMb 8ewjecmed;

® pewamb U KOHCMpyupoeamb 3a0ayu HA OCHOBE PACCMOMPpEHUsl pedbHblX cumyayul, 8
KOMOpbIX He mpebyemcsi MOUHbIU 8bIUUCAUMEbHbIU pe3yabmam;

®  pewamb 3a0auu Ha OBUMCEHUe NO peKe, pacCCMampueasl pasHble cucmembl omcuemad.
HarnsajgHasi reomeTpus
I'eomerpuueckue Gurypsoi

® l3enekamb, UHMepnpemupogamb U npeobpazoebieamp UHGPOPMAYUID O 2e0MempuuecKux
¢ueypax, npedcmasneHHy0 Ha Yepmencax;

®  u30b6padxcamp uzyudaemble pu2ypbl Om pPyKuU U ¢ NOMOWbIO KOMNbIOMEPHbIX UHCMPYMeHMO8.
H3mMepeHus ¥ BBIYUC/IEHUSA

®  8bINO/HAMb U3MepeHue O/AUH, paCCMOSIHUll, 8eAUYUH Y208, C NOMOWbIO UHCMPYMeHmo8 0/
usmepeHutl ONUH U y2108;

® gbluuUCIAMb  nAoWaou  NpSAMOY20/MbHUKO8,  Keaopamos,  00beMbl  NPSIMOY20/bHbIX
napasnienenunedos, Kybos.
B noBcegHeBHOM KM3HH U NP U3YUYEHUH JPYTUX NPeAMETOB:

®  8bIMUCASIMb PACCMOSIHUSL HA MECMHOCMU 68 CMAHOApMHbIX cumyayusix, naowaou yudcmkoe
npsmMoy20/bHol popmbl, 06eMbl KOMHAM;

®  8bINOAHSIMb Npocmetiliue NOCMPOeHUsl Ha MeCmHocmu, He06Xoo0uMble 8 peanbHOU HCU3HU;

®  OyeHUsamb pazmepbl pedjabHbIX 00BEKMO8 OKpyHcaouje2o Mupd.
HNcTopus MmaTeMaTHKH

. Xapakmepu3oeamb 6k1a0 8blOAIOWUXCS MAMEMAMUKO8 8 pa3eumue mMamemamuku U UHbIX
HayuHbIX obnacmeli.

IIpegMeTHbIe pe3yabTaThl 0 KYpPCy «Aredpa»
1)cchopMupoBaHHbIe pefCTaB/eHns] 0 MaTeMaTHKe Kak 0 MeTo/je O3HaHUs [1eliCTBUTe/IbHOCTH, [103BOJISOILEM
OIMCHIBATh U U3yYaTh peasibHble MPOLieCChl U SIB/IeHUs: 0CO3HaHKe PO/IY MaTeMaTUKU B pa3BUTUX Poccun 1 Mupa;
BO3MO)KHOCTb IIPUBECTH IIPUMEpHI U3 0TeUeCTBEHHOW 1 BCeMUPHOI UCTOPUN MaTeMaTH4yeCKUX OTKPBITUN U UX
aBTOPOB;

2) ymenust paboTaTth C yueOHbIM MaTeMaTHUYeCKUM TeKCTOM (aHaIM3UPOBATh, U3B/I€KaTh HEOOXOUMYIO
MH(OPMaLMIO), TOUHO ¥ IPaMOTHO BbIpaXXaTh CBOM MBIC/IM C IIPUMeHeHreM MaTeMaTUueCKOl TePMUHOJIOTHU U

CHMBOJIMKH, TIPOBOJUTH KJIaCCI/I('bHKaL[I/IH, JIoTU4yecKue O6OCHOBaHI/IH, A0Ka3aTe/IbCTBa MaTeMdTHUYeCKHX
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yTBep>KJ|eHHI1: OTIepPUPOBaHHe TIOHATHSIMU: MHO>KECTBO, 37IeMEHT MHOXKeCTBA, TTOJMHOKeCTBO, TIPHHA/IJIEXKHOCTb,
HaXO’KeHue TiepeceueHusi, 00beIHEHNs TIOIMHOKeCTBa B MTPOCTEHILINX CUTYaLIUsIX; PellleHre CIOXKeTHBIX 3aJau
pa3HbIX TUTIOB Ha BCe apU(MeTHUeCKHe AelCTBUS;IpPUMeHeHre crioco0a MorcKa pelieHust 3aZjaut, B KOTOpOM
paccy’kJeHre CTPOUTCS OT YC/IOBHUS K TpeDOBaHHIO WM OT TpeOOBaHMS K yCIOBHIO;COCTAB/IeHHE TI/IaHa PeLleHHst
3a/lauy, BblJieJIeHHe 3TarloB ee pelleHysl, THTepIIpeTaLis BEIYUC/IUTeNbHBIX Pe3y/IbTaToOB B 3a/jaue, UCCIe0BaHHe
TOJTyYeHHOT'O PellieHus 3aJjaui;HaxoK/JeHre MPOLeHTa OT YKC/Ia, YMC/Ia 1o MPOLEHTY OT Hero, HaxoKJeHust
MPOLIEHTHOTO OTHOLLIEHHE ABYX UKCe/l, HAXOXKJEeHHsI MPOLEHTHOTO CHY)KEeHUSI U/IA TIPOLIEHTHOTO TTOBLILLIEHUS
BeJIMUMHBL; pellleHHe JTIOTMYeCcKrX 3a/ay;

3) pa3BuTbIe Npe/ICTaBIeHNs O UMC/Ie M YUC/IOBBIX CUCTEMAax OT HaTypasbHbIX 10 IeHCTBUTE/IbHBIX UMCesT; BajieHre
HaBBbIKAMH YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAIbHBIX BLIUMC/IEHUI: OTIepUPOBaHUE MOHATHSMU: HaTypasibHOe UKCIIO,
1]eJI0€ UKCII0, OOBIKHOBEeHHast Ipo0b, fecsiTUYHAs Jpo0b, CMeIIaHHOe UKC/I0, PaljiOHATbHOe YHCII0, ppalioHaIbHOe
YHCJI0;CTI0/Ib30BaHKe CBOWCTBA UMCes ¥ 3aKOHOB apu(MeTUUYeCKUX OrepaLyii C Yric/iaMy MY BbITIOJTHEHUU
BLIUMC/IEHUI; UCTIO/Tb30BaHKE TPU3HAKOB [IeIMMOCTH Ha 2, 5, 3, 9, 10 Tpu BBITIONTHEHWY BBIYUC/IEHUH U pellieHNH
3a/1a4; BBITIO/THEHYe OKPYTJIeHHS UkCesl B COOTBETCTBHUH C TIPaBU/IAMU;CPaBHEHHE YKCesT;0ljeHUBaHNe 3HAUeHUsI
KBaZIpaTHOTO KOPHS U3 M0JIOXKUTETHOTO LIeI0r0 UKCIa;

4) BnajjeHre CUMBOJIbHBIM SI3BIKOM anreOphl, IpHeMaMy BBITIOJTHEHUS TOXK/IeCTBeHHBIX MTpeo0pa3oBaHnil BEIDAXKEHUH,
pellieHys] ypaBHEHUH, CHUCTeM YPaBHEHH, HEPABEHCTB M CUCTeM HepaBeHCTB; YMeHHsI MOZeMPOBaTh peasbHble
CUTYalUy Ha s3bIKe anreOpbl, UCCIe0BaTh TOCTPOEHHBIE MO/IEJH C UCTI0/Ib30BaHKEM arrapaTta aaredpsl,
VHTEePIIPeTHPOBATh MO/TyUeHHBIN pe3y/bTaT: BEINOIHEHEe HeC/IOKHBIX TIpeobpa30oBaHuii /171 BBIYMC/IEHHS 3HaUeHUIH
YKC/IOBBIX BBIP@KEHHUM, COAEPIKaILMX CTeNeH! C HaTyPaIbHBIM TI0Ka3aTe/ieM, CTeNeH! C Lie/bIM OTPULiaTe/TbHbIM
TIOKa3aTeseM;BbITI0JTHeHHe HeC/I0KHBIX 1TpeoOpa3oBaHUii LesibIX, IPOOHO pallOHATBHBIX BEIPAXKEHUI 1 BBIPDAKEHHH C
KBaZIpaTHBIMU KOPHSIMU; PacKpbIBaTh CKOOKH, TPUBOJUTH I0J00HbIE C1araeMble, HCI0/Ib30BaTh (hOPMYJIbI
COKPpAIlleHHOI0 YMHO>KEeHHs; pellieHre JIMHeHHbIX U KBa/IpaTHbIX YpaBHeHU 1 HepaBeHCTB, YPaBHEHUM U HepaBeHCTB
CBOZSIIVXCS K TMHEWHBIM WM KBaZ[paTHBIM, CCTEM YPaBHeHH 1 HePaBeHCTB, W300pa’keHHe pellleHni HepaBeHCTB U
WX CUCTEM Ha YKC/IOBOM MPSIMOI;

5) BajieHne crUcTeMOM (DyHKLMOHATBLHBIX TTOHSATHM, Pa3BUThIE YMEHHS UCIO/b30BaTh (PyHKIIMOHATBHO-TpadruecKue
TIpeJCTaB/IeHUs [Jisl PelleHUs] Pa3/TMuHbIX MaTeMaTUYeCKUX 3a/au, [/l OITMCAHKUS U aHa/In3a peabHbIX
3aBHCHMOCTe: OTIpe/iesieHue TI0I0KeH!s TOUKU TI0 ee KOOpJMHATaM, KOOPAWHATEI TOUKH T10 ee TI0I0’KeHHIO Ha
TJIOCKOCTH;HaXOXK/IeHHe 110 TpaduKy 3HaueHU GyHKI[UH, 00/1aCTH OTpefie/ieHrs, MHOYKeCTBa 3HaUeHUH, Hy /el
(bYHKIMH, TIPOMEXKYTKOB 3HAKOTIOCTOSTHCTBA, TTPOME)KYTKOB BO3PACTaHUs U yObIBaHUS1, HAMOOJIBIIIETO U HAMEHBIIIETO
3HaueHus QYHKIMU;TIOCTPOeHre rpadyka TMHeMHON 1 KBa[paTUYHON (YHKLIMI;0reprpoBaHie Ha 6a30BOM YPOBHe
TIOHSTUSIMU: TI0C/Ie[J0BaTe/IbHOCTh, aprudMeTHUecKast [TPOrpeccysi, reoMeTpuyecKasi Iporpeccus;

WCIT0J/Tb30BaHUe CBOMCTB TMHEWHOW 1 KBaJpaTUUHOU (GYHKIMI 1 uX rpadMKOB NpH pelleHry 3ajiau U3 Ipyrux
yueOHBIX TpeMeTOB;

6) B/azieHre POCTEeHIIMMY CITIOCO0aMU TIPe/ICTaBIeHHs ¥ aHa/IM3a CTaTUCTUYeCKHX JaHHbBIX; (OpPMHUPOBaHe
Npe/iCTaBIeHU O CTaTUCTUUECKHX 3aKOHOMEPHOCTSIX B peajlbHOM MHPe U 0 pas/IMuHbIX Cr1ocobax WX U3y4yeHus, O
MPOCTENIINX BEPOSITHOCTHBIX MOJIeJIsIX; Pa3BUTHe YMeHUM U3B/eKaTh MH(GOPMaLIMIO, MPe/ICTaB/IeHHYI0 B TaO/IMIax,
Ha ZiMarpammax, rpamkax, OrMchiBaTh ¥ aHAIM3UPOBATh MAaCCUBBI UMC/IOBBIX JAHHBIX C TIOMOIIIBIO TIOXO/SIUX
CTaTUCTUYECKUX XapaKTePHCTHK, UCII0/b30BaTh TIOHWMAaHHe BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SIBJIEHHH TIPU
TIPUHSITUN PellieHui: opMUpPOBaHKe TPe|CTaBIeHuUs] O CTaTUCTUUECKUX XapaKTePUCTUKAX, BEPOSTHOCTH CIy4aitHOTO
COOBITHSE; pellieHre TPOCTeNIINX KOMOWHATOPHBIX 3a/iay;orpe/iesieHr e OCHOBHBIX CTaTUCTUUYECKUX XapaKTePUCTUK
YKC/IOBbIX HAOOPOB;OL|eHNBAHKE U BbIUKMC/IEHHE BEPOSITHOCTH COOBITHS B TIPOCTEHIIINX CTyvasix;

HaJIMuMe TpeJiCTaB/eH s O POJIM NTPAKTUUYeCKH [JOCTOBEPHBIX Y MallOBEePOSITHBIX COOBITHI, O POy 3aKOHa O0JIBIIMX
YKCces B MACCOBLIX SIBIEHUSIX;yMeHMe CPaBHUBATh OCHOBHBIE CTATUCTUUYECKHUEe XapaKTePHUCTHUKH, TOTyueHHbIe B
Tiporiecce pelleHys IPUKIaJHON 3a[auM, U3yUeHH sl PeasbHOTO SIB/IeHUS;

7) pa3BUTble YMeHUsI IPUMEHSITh U3yueHHbIe TTOHATUSI, pe3yJIbTaThl, METO/bI [i/Is pellieHus 3a/lay PakTUYeCcKOro
XapakTepa 1 3aJjau U3 CMeKHbIX JAUCLIMIUIMH C UCII0/Ib30BaHHEM IPU He0OXO0JUMOCTH CIIPAaBOYHbIX MaTepHUasos,
KOMIIbIOTEPa, [10/1b30BaThCs OLIEHKOM 1 MPUKUAKOW MPY MPaKTUUYEeCKUX pacyeTax:pacrio3HaBaHVe BepHbIX U
HEeBepHBIX BbICKA3bIBaHH;0IleHIBaHKe Pe3y/IbTaTOB BEIYUC/IEHHH MTPY pellieH|H TIPAKTHUeCKHUX 3a7iay;

BLITIOJIHEHYE CDAaBHEHUsI UKCeT B PealbHbIX CUTYaLMsX;UCTI0Ib30BaHNe UMC/IOBBIX BIPDA)KEHUH TPH pPellieHnH
MPaKTUUeCKUX 3afiay 1 3a/1a4 U3 PYTUX yueOHBIX MMpeJMeTOB;pellieHre TPaKTUUeCcKUX 3a/jau C IpUuMeHeHueM
MPOCTEUIINX CBOWCTB (DUTYP;BLIMOTHEHNE POCTENUIIAX MOCTPOEHHH U U3MepeHHH Ha MeCTHOCTH, He0OXO/IMMBIX B
peasibHOU JKU3HY;

BBINNYCKHHUK HAYYHUTCA B 7-9 Kj1accax ([I/Is1 HCIIO/Ib30BaHHUsI B MOBCETHEBHOM KHU3HH
M o0ecrieueHUus1 BO3MOXKHOCTH YCIIEITHOI'0 IIPOJ0/IZKeHUs1 00pa30BaHUsA Ha 0a30BOM
YPOBHE)

J/1eMeHThI TEOpuHn MHO)KECTﬁI/I MaTeMaTHYeCKOH JIOTHKH



e OmnepupoBaTb Ha 0a30BOM ypOBHe TIOHSTUSMH: MHOXKECTBO, 3/7IeMEHT MHOXXeCTBa,
TOZIMHO>KeCTBO, TIPUHA/IJ/Ie)KHOCTh;

®  33/1aBaTh MHOJKeCTBA [epeUrC/eHreM UX 3JIEMEHTOB;

® Haxo/[uTh MepeceyeHue, 00beIHeHNe, TTOMHOKECTBO B TMPOCTENIIIUX CUTYaIUsIX;

® orepupoBaTh Ha 0@30BOM YPOBHE TIOHSTUSMU: OTIpe/ie/ieHre, akCHOMa, TeopeMa, [I0Ka3aTebCTBO;

® [IPUBO/JUTH NMPUMEPhI U KOHTPIIPUMEDSI [/1s IOATBEPXKAEeHUsS] CBOMX BbICKa3bIBaHUH.
B noBcegHeBHOM )KM3HH U NP M3YUYeHUH JPYTUX NpeAMeTOB:

®  UCMOJb30BaTh rpaduueckoe Tipe/iCTaB/eHUe MHOXECTB /Jis OMUCAHUs PeabHBIX TIPOLeCCOB U
SIBJIEHUM, TIPU PellieHuH 3a/jau APYTUX yueOHbIX TIpeIMeTOB.

Yucna

e OmnepupoBaTb Ha 0a30BOM ypOBHe TMOHATUSMHU: HATypaJbHOEe UHC/IO, IieJioe  YUCIIO,
0ObIKHOBEHHast /Ipo0b, ZiecaTUYHasi poOb, CMelllaHHast ApoOb, palMOHATbHOE UMC/I0, apUpMeTHUeCKUi
KBaJIpaTHbIN KOPeHb;

[}

®  LCI0/h30BaTh CBOMCTBA UKCe/l U TIPABU/IA IeMCTBUM MPHY BbITIOJTHEHUU BbIUKCIEHUH;

®*  UCMO0/b30BaTh NPU3HAKU IeTMMOCTH Ha 2, 5, 3, 9, 10 1ipu BbINOJTHEHWN BBIYMC/IEHUN U pellleHrur
HeCI0XKHBIX 3a7lay;
BBITIOJIHATH OKPYTJIEHHE pal[MOHa/IbHBIX YKCe/l B COOTBETCTBUU C MIPABU/IAMU;
OLIeHVBAaTh 3HaYeHHe KBa/[paTHOrO KOPHS M3 MOJIOXKUTETLHOIO LeI0r0 YUC/Ia;
pacrio3HaBaTh palOHabHbIe U UPPALMOHA/IbHbIE UMC/IA;
CpaBHUBATh UKC/IA.
B noBcegHeBHOM )KU3HM U NPU U3YUYeHUH APYTUX MPeMeTOB:

®  OLIeHMBAaTh pe3y/bTaThl BLIUWC/AEHU TP pellleHny NMpaKTUUeCcKUX 3aau;

®  BBINO/HATh CPABHEHUE YMCeJT B peaslbHbIX CUTYyaLUsX;

®  (COCTaBJISITb YMC/IOBbIe BbIPAXKEHMWSI TIPU peLleHWH TpPaKTUUeCKUX 3a7ad U 3aad W3 JpyTrux
yueOHBIX TIPeIMETOB.

ToxaecTBeHHbIE MPeodpa3oBaHus

®  BbINo/MHATh HEC/IOXKHBIE MPe0Opa30BaHUs /ISl BHIUMCIEHUS] 3HAUEHWN UMC/IOBBIX BbIPa)XKEHHUH,
CoJleprKalluX CTereHU C HaTypasibHbIM M0Ka3aTesieM, CTeleHH C LieJIbIM OTpULiaTe/IbHbIM T0Ka3aTe/eM;

®  BBINOJIHATb HEC/IOXKHBIE TIPe0Opa30BaHuUs 11e/bIX BhIPA)KEHUI: PACKpbIBaTh CKOOKH, TIPUBOUTD
MozI00HEIe C/IaraeMele;

®  UCMoJb30BaTh (OPMYJIbI COKPAIlleHHOTO YMHOXeHHs1 (KBaJpaT CyMMbl, KBaZjpaT pPa3HOCTH,
Pa3HOCTb KBaZIpaTOB) /Jisl yPOILeHHUsI BLIUUC/IeHUN 3HaUeHUH BbIpaXkKeHUI;

®  BBINOJHATh HEC/IOKHBIE TPeoOpa3oBaHusl APOOHO-TMHEHHBIX BBIDAKEHWH W BBIPAXKEHUH C
KBa/IpaTHbIMU KOPHSIMHU.
B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

®  TIOHMMAaTh CMBICJI 3aITMCH UKC/a B CTaHAAPTHOM BU/IE;

®  omnepupoBaTh Ha 0a30BOM ypOBHe TOHSATHEM «CTaHZAPTHAs 3alTUCh YKC/Ia».

YpaBHeHMs1 M HepABeHCTBA

e  OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMHU: PAaBEHCTBO, UHC/IOBOE PaBEHCTBO, ypaBHEHHe,
KOpeHb YpaBHEHUs], pellieHre YpaBHeHUsl, UMCI0BOe HepaBeHCTBO, HEPABEHCTBO, pellieHre HepaBeHCTBa;
TIPOBEPSITh CTPaBe//IMBOCTh UUC/IOBBIX PaBEHCTB U HEPaBEHCTB,;
pellaTh JMHelHble HepaBeHCTBa U HeC/I0XKHble HePaBeHCTBa, CBOSALMECS K JIMHEHHBIM;
pelliaTh CUCTeMbI HEC/IOXKHBIX TMHeMHBIX ypaBHeHWH, HepaBeHCTB,;
TIPOBEPSITh, SIB/ISETCS JIU JaHHOe YMUCJIO pellleHreM ypaBHeHus (HepaBeHCTBa);
pelliaTh KBa/[paTHbIe YypaBHeHUs 10 ¢hopMyJie KOpHeli KBa/IpaTHOTO ypaBHEHUS;
n300pakaTh pellieHHst HePaBeHCTB U UX CUCTEM Ha UMCJIOBOH MPSIMOM.
B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

®  COCTaBJSITh U pellaTh JIMHelHble ypaBHEHWs MpHU pellleHHH 3a/lau, BO3HMKAKIIWUX B APYTHUX
yueOHBIX TIpeiMeTax.

DyHKIMHU
*  HaxojuTtb 3HaueHre (PYHKLMH I10 33/laHHOMY 3HaueHHI0 apryMeHTa;
®  HaxOoJWThb 3HAUeHHe apryMeHTa 10 33/laHHOMY 3HaueHUIO (DYHKLIMM B HEC/IOJKHBIX CUTYaLUsX;
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®  ompezensATh MOJI0KeHNEe TOUYKHU T0 ee KOOpAUHATaM, KOOPAWHAThI TOUKU T10 ee MOJI0KEeHUI0 Ha
KOOpP/IMHATHOM TJIOCKOCTH;

* 1o rpapuKy HaXOAWTh O00JIaCTh ONpeJiesieHNs, MHOKECTBO 3HAUeHWM, Hy/Iu (QYHKLUH,
MPOMEXXYTKHM 3HAKOIIOCTOSIHCTBA, TIPOMEXXYTKH BO3pacTaHWsi W yObIBaHWs, HauOoOsiblllee W HaWMeHbIIIee
3HaueHUs PYHKLIUY;

®  cTpouTh rpaduk nMHelHON (GyHKLWY;

® TIpOBepsiTh, SIBJSIETCS JIM [JaHHbIM rpapuK rpapuKoM 3a7aHHOM (GYHKUUM (JTMHEWHOM,
KBAa/[pPaTUUYHOM, 0OpaTHOM MPOMOPIIMOHATLHOCTH);

®  onpeJensTh MPUOIKEHHbIE 3HaUeHUs KOOPAWHAT TOUKHY TiepeceueHHst rpauKoB (GyHKLUI;

® omepupoBaTb Ha 0a30BOM ypOBHE TOHATHSMHU: TIOC/II0BATEILHOCTh, apU(MeTHuUecKast
TIporpeccusi, reoMeTpruyeckasi Iporpeccus;

®  pellath 3aJjaud Ha MPOTPeCCHUH, B KOTOPBIX OTBET MOXKET OBbITh MOJIyueH HeroCpeACTBeHHBIM
noicueToM Oe3 MpuMeHeHUs1 POPMYII.

B noBcegHeBHOM KM3HH U NP U3YUYEHUH JPYTUX NPeAMETOB:

®  JCMOJb30BaTh rPaMKU peanbHbIX MPOLECCOB M 3aBUCUMOCTEH [/1s1 ONpe/ie/ieHns X CBOWCTB
(HanOobIIMe ¥ HaUMeHbIIIMe 3HaueHUsl, TPOMEeXXYTKHU BO3pPaCTaHus ¥ yObIBaHUs, 00/1aCTH MOJIOKUTETEHBIX
Y OTpULIaTe/IbHBIX 3HaUeHUH U T.I1.);

®  LCI0JIb30BaTh CBOWMCTBA JIMHEeWHOW (YHKUMU U ee rpaduK MpH pellleHUd 3aZiauy U3 ApYyrux
yueOHBIX TIPeJIMeTOB.

CTaTUCTUKA U TeopHUsi BepOATHOCTeMH

e lmeTh mpeAcTaB/lieHHWe O CTaTUCTUUECKHMX XapaKTepHUCTHKax, BEPOSITHOCTH CJ/lydyaliHOro
CoOBbITHSI, KOMOMHATOPHBIX 3a/1aYax;
pelLaTh MpOCTelie KOMOWHATOPHBIE 3a[Jaul METO/IOM TPSIMOTO ¥ OPTaHKW30BaHHOTO 1epebopa;
TIpe/ICTaB/ISATh AaHHbIE B BU/le Tab/HlLl, AvarpaMmm, rpadukos;
ynTaTh MH(OPMAL[HIO, TTPe/ICTaB/IeHHYIO B BH/le TaOMULIbI, AUAarpamMmbl, rpaduka;

OTpeZie/IsIiTh OCHOBHBIE CTaTUCTUYECKHE XapaKTePUCTUKK YUCTIOBBIX HAOOPOB;
OLIeHMBATh BEPOSITHOCTb COOBITHS B POCTEMIIINX CTydasix;

VMeTh Mpe/JICTaB/IeHe O POJIM 3aKOHA OOJBIIMX YKCe/T B MACCOBBIX SIBJIEHUSIX.
B noBcegHeBHOM )KM3HH U NP U3YUYeHUH JPYTUX NpeAMeTOB:

®  OLIeHWBATh KOJIMYECTBO BO3MOKHBIX BapUAHTOB MeTO/[0M Tiepebopa;

®  VMeTh Mpe/iCTaBIeHHe O POJIU MPAKTUUECKH I0CTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBAaThb OCHOBHbIe CTaTUCTHYECKHEe XapaKTepHUCTUKH, MOJyueHHble B TPOLecCe pelleHust
TIPUK/IaJHOU 3a/lauk, U3yueHUs peasbHOro SIBJIeHUS;

®  OLIEHWBATh BEPOSITHOCTD PealbHbIX COOBITUN U SIBJIEHUI B HEC/IOKHBIX CUTYaLUsIX.

TekcToBbIe 3ajaun

e  PelaTb HeC/IOKHbIE CHOXKeTHbIe 33/lauM pa3HbIX TUIIOB Ha BCe apudMeTHUecKue [1eiCTBuS;

®  CTPOUTH MOJe/b yCJOBUs 3a7aud (B BUJe TaOMUIbl, CXeMbl, DUCYHKa WA ypaBHEHWs), B
KOTOPO# /laHbl 3HaUeHUs IByX U3 TPeX B3aMMOCBSI3aHHbIX BeJIMUMH, C L{e/IbI0 TTOMCKA pellleHus 3a/iaui;

®  OCYLIEeCTB/SITh CIIOCO0O MOMCKA pelleHus 3aZiauk, B KOTOPOM pPacCy’kKJeHre CTPOUTCS OT YCJIOBUS
K TpeOOBaHUIO WK OT TPeOOBaHUS K YC/IOBUIO;

®  COCTaBJISITh MJIaH pelleHus 3aZauy;

®  BbIJIeJISITh TAllbI pellleHus 3a/lauy;

®  VHTepNpeTUpPOBaTh BbIUMC/IUTE/IbHbIE Pe3y/IbTaThl B 3ajlaue, UCC/Ie[0BaTh MOIyYeHHOe pelleHue
3ajiaum;

®  3HaTh pa3/MuMe CKOPOCTelM 00beKTa B CTOsTUel BO/ie, IPOTHB TeueHUs 1 TI0 TeUeHUIO PeKH;

®  pelarth 3a3/lay Ha HaXOXK/leHUe YaCTH YKC/Ia ¥ Urc/Ia 10 ero 4acTy;

® pemaTth 3aZlauM pa3HbIX THMOB (Ha paboTy, Ha TOKYIIKWA, Ha JIBWKEHWE), CBSI3bIBAIOILIUX TPU
BeJTUUUHBI, BbIJIEJIATH 3TU BeJIMUUHBI U OTHOIIIEHUS] MeXKJy HUMU;

®  HaxOJWTb MPOLIEHT OT YMCJIa, YUCJIO T0 TPOLEHTY OT Hero, HaXOAWUTb MPOLIEHTHOEe CHWKEeHHe
WY TIPOLIEHTHOeE TIOBbILLIeHNe Be/TMYUHBI;

®  pellaTh HEC/IOXKHBIE JIOTUYECKHEe 3a/laul METOJ0M PacCy»/eHHH.

B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

®  BbLIIBUraThb TUIOTe3bl O BO3MOXXHBIX Tpefle/lbHbIX 3HaueHUsiX MCKOMBIX B 3a/iaue BeWYUH

(ZenaTh MPUKUAKY).
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HUcropust MaTeMaTUKH
*  OnuceiBaTh OTZe/bHbIE BbIJAOLIMECS pe3yJ/ibTaThbl, M0JyUYeHHbIe B XO/e Pa3BUTUSI MaTeMaTUKU
KaK HayKu;
® 3HaThb IpUMeEpPbl MaTeMaTUYeCKUX OTKPBITUA W KX aBTOPOB, B CBS3M C OTEUECTBEHHOW U
BCEMUPHOM HCTOpUeH;
®  [IOHMMAaTh POJIb MaTeMaTHKKU B pa3BUTUU Poccuu.
MeToab1 MaTeMaTHKH
*  BpiOupaTh MOAXO/AINIMN U3yUeHHBINM METOJ JJis PelleHUs U3YUYeHHBIX TUIIOB MaTeMaTUUeCKUX
3ajay;
¢ [IpuBOAUTH NMpUMeEpPhl MaTeMaTUUECKUX 3aKOHOMEPHOCTeU B OKPY Karolllel /1eHCTBUTE/IbHOCTHU U
TPOU3Be/IeHHSAX UCKYCCTBA.

BbIinyCKHUK No/y4yum 803MOMCHOCTb HAyYUMbCA 8 7-9 Kaaccax 015 obecneueHusi 603MOMCHOCIMU
ycnewiHoz20 nNpooos1ceHus 00pazoeaHus Ha 6a3080M u y2/1y6/1eHHOM yPOBHSX
O/1eMeHTBI TeOPHUU MHO)KEeCTB M MaTeMaTHYeCKO# JIOTUKHU

®  Onepuposamb noHsIMusiMu: onpeodeseHue, meopemd, akCUOMA, MHOM}eCmMEo, Xapakmepucmuku
MHOJCecmeda, 3/eMeHm MHOJcecmed, nycmoe, KOHeuHoe U OecKOHeuHoe MHOMCecmeo, NOOMHOMICecmeo,
NPUHAOEeHCHOCMb, 8K/HOUEHUe, PABEeHCMB0 MHOMCecme;

®  u300paxcamb MHOXCeCmea U OMmHoWweHue MHOMXCecma ¢ NOMOoWbio Kpy2oe Dliiepa;

® onpedensimb NPUHAO/NEHCHOCMb 3/eMeHma MHodcecmey, O00®BeOUHEeHUI0 U nepeceyeHuUro
MHOMCecms;

® 3a0aeamb MHOXMCECMBO C NOMOWbIO NepeyUCaeHUsl 31eMeHmMOo8, C108eCHO20 ONUCAHUSL;

® oOnepupoeamb NOHAMUSIMU: BbICKA3bIBAHUE, UCMUHHOCMb U J/OXCHOCMb 8bICKA3bIBAHUS,
OompuyaHue 8bICKAa3bleaHull, onepayuu HAO BbICKA3bIBAHUSMU: U, UAU, He, YC/A08Hble BbICKA3bIBAHUS
(umnaukayuu);

® cmpoumb 8bICKA3bI8AHUSI, OMPUYAHUSI 8bICKA3bIBAHULI.
B noBceJHeBHO# )XU3HHU M MPU U3YUE€HHUH JPYTHX NPeMETOB:

®  Ccmpoumb Yenoyku yMO3aKaoUeHull Ha OCHO8e UCNO0/b308AHUSL NPABUA N02UKU;

®  UCnoAb308aMb MHOJCECMBd, onepayuu ¢ MHOXCecmeamu, ux 2paguueckoe npedcmasneHue 0/s
ONUCAHUSL peanbHbIX NPOYECcco8 U si8eHuUll.

Yucna

®  Onepupoeamb NOHAMUSMU: MHOX}CECMB0 HAMYPA/AbHbIX uucCed, MHOMCecmeo uyedblX uuces,
MHOMCeCmeo pAayuoOHA/NbHbIX Yucea, UPPAYUOHA/bHOEe YUCAO, KBAOPAMHbIL KOPeHb, MHOMCecmeo
Oelicmeume/ibHbIX yucen, eeoMempuyeckds UHMepnpemayus HAMypaibHbIX, UYeablX, PAYUOHA/bHBIX,
deticmeumesbHbIX Huces;

®  NOHUMamb U 00BACHAMb CMbIC/A NO3UYUOHHOU 3aNuUcu HaMypaabHO20 YUCAd;
8bINO/MHSAMb BbIUUC/AEHUS, 8 MOM UUC/E C UCNO/Ab308AHUEM NPUEMOB8 PAYUOHAAbHbIX 8bIUUCAEHUU;
8bINO/IHSAMb OKpYy2/eHUe PayUOHA/IbHbIX UUcen C 3a0aHHOU MOYHOCMbIO;
CpagHUBamMb payuoHA/ibHble U UPPAYUOHA/IbHbIE YUCAd;
npedcmaensimb payuoHAaabHOE UUCI0 8 8ude decsimuyHoll Opobdu
ynopsi0o4yu8amsb uucad, 3anUCaHHble 8 8ude 0ObIKHOBEHHOU U OecsimuyHOll Opobu;
Haxooumb HO/[ u HOK uucen u ucnonb308amp Ux npu petieHuu 3aoad.
B noBceJHeBHO# )XU3HHU M MPU U3YUYE€HHUH JPYTHX NPeMETOB:

® npuMeHsmMb Npasund nNpPUOAUNMCEHHBbIX 6bIYUCAeHUll Npu peweHUU npakmuveckux 3aoauy Uu
peuwieHuu 3aoau opyaux yuebHblx npeomemos;

®  8bINOAHSIMb CPABHEHUe pe3y/ibmamo8 8bIYUC/AeHUll NpU pelleHuU Npakmuuyeckux 3aoau, 8 mom
uucae npubAUNHCEHHbIX 8bIUUCACHUL;

® cocmaensimb U OYeHUBaMb YUC/08ble 8bIPANCEHUS NPU pelleHuu Npakmu4eckux 3aday u 3aoay
u3 opyaux yuebHbIx npeomemos;

®  3anuchleamb U OKPY2/1siMb UUCA08ble 3HAUEHUs PedabHbIX 8eAUYUH C UCNO/Ab308AHUEM DA3HbIX
cucmem usmepeHusl.

ToxxaecTBeHHbIE Peodpa3oBaHuUsI
e Onepuposamb NOHAMUAMU CMeneHu C HAMypadbHbIM nOKA3amenem, CmeneHu C UYeabiM
ompuyame/bHbIM NOKAa3amenem;
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®  8bINO/HSIMb Npeobpa30eaHuUsi UedblX 6blpadceHuli: Oelicmeuss C OOHOUAeHaMu (caodceHue,
8blUUMAaHUe, yMHOJCeHUe), Oelicmausi C MHO20UeHaMu (C0JiceHue, 8bluUmaHue, yMHOJMCeHue);

®  8bINO/HAIMb PA3/10XCeHUe MHO20UAeHO8 HA MHOMCUMeau OOHUM U3 cnocobos: eébiHeceHue 3a
CKOOKY, 2pynnupoeKa, ucnonb308aHue (popmyn COKpaujeHHo20 YMHOMNCEeHUSI;

®  gbl0easimb K8A0pam CyMmbl U pa3HOCMU OOHOU/1eHO8;

packnadbleamb Ha MHOXCUMeAU K8AOPAMHbIU MmpexuieH;

®  8bINO/HSIMb NPeodPA308aHUS BbIPANCEHUL, COOEPHCAUUX CMeNneHU C YeabIMU ompuyameibHbIMU
nokasamessimu, nepexooums Om 3anucu 8 ude cmeneHu C yeablM ompuyamenbHbIM NOKazamesnem K 3anucu
8 8ude 0pobu;

®  8bINOAHSIMb NpeobpazoeaHuss OpoOHO-PAYUOHA/NBHBIX BbIpAXdCeHUll: CoKpawjeHue Opobell,
npueedeHue anzebpauveckux Opobeli K obwjeMy 3HaAMeHamenro, CAONHCEHUE, YMHOXMCeHue, OejneHue
aneebpauveckux Opobeli, 8038edeHue aneebpauteckoli Opobu 8 HAMypabHYIO U Yeayrd OompuyamebHyH
cmeneHb;

®  8bINOAHSIMb NPEodPA308aHUs BbIPAXHCEHUL, COOepHCAYUX KeaOpanmHble KOPHU;

® gbldeasimb Keaopam CyMMbl UAU PA3HOCMU O8yu/leHd 8 BbIpAdCeHuslx, Coodepicaljux
K8aopamHble KOPHU;

®  8bINO/HSIMb NPe0OPA308AHUS 8bIPANHCEHULl, COOePHCaAUUX MOOY/b.
B noBce/JHeBHO¥ )XU3HHM U MPU U3YUYEHHUH JPYTHX MPEMETOB:

®  8bINO/HSIMb NPeobPA308aHuUsl U Oelicmeusl € UUCAaMuU, 3aNUCAHHbIMU 8 CMAHOApMHOM 8ude;

®  8bINOAHSIMb NPeobpazoeaHus aneebpauyeckux 8bIpaNdceHull npu peweHuu 3a0ay opyaux yueOHbIx
npeomemos.

YpaBHeHHsI M HePaBEeHCTBA

e Onepuposamb NOHAMUSMU: YpABHeHUe, HepageHCmeo, KOpeHb YpAeHeHusl, peuleHue
HepageHCmMBa, pasHOCWIbHble ypasHeHus, 0b1acmb onpedefneHusi ypaeHeHusi (HepaeeHcmed, CUCMeEMbl
YpasHeHull UAU HepageHcms);

® pewamb JuHeliHble YpABHeHUsi U YpPAasHeHus, C600UMble K JUHeUHbIM C NOMOWbIO
modicOecmeeHHbIX npeobpa3zoeaHuli;

® pewamb K8aOpamHble YpAeHeHUs U YpABHeHUsl, C800UMble K KBAOPAMHbIM C NOMOUbIO
modicOecmeeHHbIX npeobpa3zoeaHuli;

®  pewamb OpOOHO-AUHElIHble YPABHEeHUSs;

y JIG)=a JfG)=Jg(x)
®  pewamb npocmetiliue UpPayUOHAIbHble ypagHeHUs 8udd , ;
i

pewamb ypasHenus euda * Y ;
pewamb ypasHeHusi CnOCOOOM paszn0XiceHus Ha MHOJMCUMenu U 3ameHbl NepemMeHHOU;
ucnoab308amb Memoo UHMepeasnos 015 pelleHus yeabix U OpOOHO-pAyUOHAIbHbIX HEPABEHCM8;
pewiamb JUHeliHble yPABHEeHUs1 U HepaeeHCmed ¢ napamempamu;
pewamb Hec/104CHble KeaOpamHble ypagHeHUsl C napamempom;
peuwamb HEeC/10J4CHble CUCmeMbl AUHelHbIX ypPasHeHUll C napamempamu;
pewamb Hec/10M4CHble YPABHEHUs 8 Ye/blX YUCAAX.
B noBcefHeBHOM JKU3HH M NIPH U3yYE€HHUH JAPYTUX NPEAMeETOB:

® cocmaenamb U pewamb AuHeliHble U K8AOpamHble ypasHeHUsl, ypasHeHusl, K HUM c800awjuecs,
cucmembl UHeUHbIX ypasHeHUll, HepageHCmas npu pewleHuUu 3aday Opyaux y4eOHbIX npeoMemos;

®  8bINOAHSIMb OYeHKY npagoonooobus pe3yibmamos, NnoaydaemblX Npu pelleHuu AUHelMblX U
K8AOpPAMHbIX YPABHEeHUl U cucmem JAUHelHbIX YpAagHeHulli U HepaseHcme npu peuwleHuu 3aday Opyeux
yuebHbIX NpeoMemos;

® @blbUpamb coomeemcmayOwjue YpasHeHuUsl, HepageHcmed Uau Ux cucmembl 05 COCMAeneHus
mamemamuueckoll Mooeau 3a0aHHOU peanbHOll cumyayuu uau NpUKAaoHoll 3a0auu;

®  yMemb UHMepPNpPemupo8amb No/Ay4YeHHbIU NpU pelieHuU ypasHeHusl, HepageHcmed uau Cucmembl
pe3yabmam 8 KOHmeKcme 3a0aHHOll peanbHOU cumyayuu uau NpUKAaoHot 3a0ayu.

DyHKIMHU

* Onepuposamb NOHAMUSAMU: (PYHKYUOHA/bHASL 3ABUCUMOCMb, yHKYus, epaguk ¢yHkyuu,
cnocobbl 3adaHusi pyHKYuu, apeymeHm Uu 3HaueHue PyHKyuu, obaacmb onpedeneHus U MHONMCECMEo
3HaueHull yHKYuu, Hyau QyHKYUU, NpOMeNCymKu 3HAKONOCMOSIHCMBAd, MOHOMOHHOCMb (DYHKYUU,
uemHoCmb/HeUeMHOCMb PyHKYUU;
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® cmpoumb 2pacpuku AuHeliHOU, keadpamuuHol yHKyull, obpamHoll NponopyuoHaAbHOCMU,
I.
4"
A

dyHKyuU uda: Y=t ¥ zﬁ’}* =Jxy 23/;’ y=H.

®  Ha npumepe Kea0pamuuHol ¢pyHKYuu, Ucnonb308amb npeobpazosarus 2papuka ¢yHkyuu y=f(x)
a5 nocmpoenus: zpapuxoe dynkyuii ¥ = e+ b+ c.

® cocmaensimb ypagHeHus NpSMoOU No 3a0aHHbIM YCA08USM: Npoxoosujell uepe3 08e MOUKU C
3a0aHHbIMU KOOpOUHamMamu, npoxodsiwjetl uepe3 OaGHHYHO MOUKY U hapainenbHoll OaHHOU npsMoli;

® uccnedosamb (hyHKYUIO NO ee 2papuKy;

®  HaxoOumb MHOX}CeCmeo 3HA4YeHul, Hyau, NPOMEeXCYmKU 3HAKONOCMOSIHCMed, MOHOMOHHOCMU
KeaopamuuHoli pyHKyuu;

® onepupogamb  NOHSIMUSIMU:  NoC/iedoeamenbHOCMb,  dpugpmemuueckas  npoepeccus,
2eomempuyeckasi npo2peccus;

®  pewams 3a0a4u HA apugmemuyuecKyio U 2e0Mempu4ecKyio Npopeccuro.
B nmoBcefHEBHOM )KU3HHU M NPH U3yUYeHHUH APYTUX MPEAMETOB:

® uamOCMpuposamb C NOMOWbBIO 2paguKka peanbHyld 3d8UCUMOCMb UAU NpoYyecC NO UX
Xapakmepucmukam;

® ucnosnb3oeamb ceolicmea U 2paguxk KeaopamuuHol (PyHKYUU npu pewleHuu 3aoau u3 opyaux
yuebHbIX npeOMemos.

TekcToBBIE 3aiaun

® Pewamb npocmble U CAOXdCHble 3a0auyu paA3HbIX MUNOB, d MAKxyce 3a0ayu NOBbIUIEHHOU
mpyoHocmu;

®  UCNOAb308aMb pPasHble KPAMKUe 3anucu Kak Mooeau meKCmoe CA0HCHbIX 3a0au 0/151 NOCMpOeHuUsl
NOUCKOB0lI CxeMbl U pewleHusl 3a0ay;

® pazauuamb MOOelb meKcma u Mooledb peuwleHusi 3a0ayu, KOHCMpyupoeamb K OOHOU Modenu
pelueHUsi HeCI0HCHOU 3a0ayu pasHble MoOeau mekcma 3aoauu;

® 3Hamb U npumeHsimb 0ba cnocoba noucka peweHus 3a0au (om mpebo8aHUsi K YCA08UIO U Om
yca08usi K mpeb0o8aHuio);

®  MO0Oenupoeamb paccyxicOeHuUsi npu NOUCKe pewleHus 3a0ay C NOMOWbIO 2pag-cxembl;

®  gbl0easimb 3Manbl peleHus 3a0auu U cooepiHcaHue Kaxcoo2o amand;

®* yMmemb 6blIOUPAMb ONMUMA/BHBIL MemoO peuwleHusi 3ad0ayu U 0Co3HA8amb 8blOOp Memodd,
paccmampueams pasauuHble MemoOobl, HAXOOUMb pa3Hble peuwleHusl 3a0ayu, ecau 803MOHNCHO;

®  @HAAU3UpOBAMb 3amMpyOHeHUs1 Npu pelleHuU 3a0ay;

®  BbINOJHSIMb pA3/AUYHble NPeobpa3zo0eamusi NpeodnoHCeHHOU 3adauu, KOHCMPyuposamb HOBble
3a0auu u3 OaHHOl, 8 MOM uuc/ie obpamHbie;

® uHMepnpemuposamb 8blUUCAUMENbHbIE pe3yAbmambl 8 3adaue, UCCAe008aMb NOMYUEHHOe
peuieHue 3adauu;

®  @HAAU3UPOBAMDb BCEB03MOJICHblEe CUMyayuu 83aUMHO20 pPACNOAOXdCeHUsI 08YX 00BeKmos Uu
U3MeHeHUe UX XapaKkmepucmuk npu CO8MeCmHOM O8udiceHuu (CKopocmb, 8peMsi, pacCmosiHue) Npu peuweHuu
3a0au Ha dgudiceHue 08yX 006eKMo8 Kak 8 0OHOM, MAaK U 8 NPOMUBONON0HCHbIX HANPABAEHUSIX;

® uccnedoeamb B8CEB03MONMCHbIE CUMyayuu npu pewleHUU 3a0ay Ha O8udceHue Nno peke,
paccmampueams pasHble cuCmembl omcuema;

®  pewamb pazHoobOpPa3sHble 3a0auu «Ha Yacmu»,

® pewamb U 000OCHOBbIBAMBL C60€ pelleHue 3a0au (8bloeasimb MamMemMamu4ecKyld OCHO8Y) HA
HaxodxcoeHue uacmu Yucaa U Yucad no e20 Yacmu Ha 0OCHO8e KOHKPemHO20 CMblcaa Opobu;

®  0co3HABamb U 00BACHIMb UOEHMUYHOCMb 3a0ay PA3HbIX MUNOB, C85A3bIBAIOWUX MPU BeAUUUHbI
(Ha pabomy, Ha nNOKynku, Ha O8udCeHue), 8bl0easiMmb 3MU 6eAUUUHbl U OMHOWEHUsS Mexcdy HUMLU,
NpUMeHsIMb UX NpU peweHuu 3a0ay, KOHCmpyupoeams cobcmeeHHble 3a0ay yKa3aHHbIX MUNos;

®  g1a0emb OCHOBHbIMU MemMoOamu peleHusl 3a0au Ha cmMecu, Cn/1asbl, KOHYeHmpayuu,

®  pewamb 3a0auu Ha NPoyeHMbl, 8 MOM Huc/e, CA0HCHbIe NPOYeHMbl ¢ 060CHOBAHUEM, UCNO/b3YS
pasHble cnocoobbl;

®  pewamb /n02uYecKUe 3a0auu pasHbIMU cnocobamu, 8 mom uucae, ¢ 08yMs 6/10Kamu u ¢ mpems
6/10Kamu OaHHbIX C NOMOWbI0 Mabauy;

® pewamb 3a0ayu NO KOMOUHAMOpUKe U meopuu 8eposimHocmell HA OCHO8e UCNO/Ab308aHUS

U3YUEHHbIX Memooo08 U 060CHO8bIBAMb peweHue, 16



®  pewamb HeCN0X}CHble 3a0ayu N0 Mamemamuyeckol cmamucmuke;

® o081a0emb OCHOBHbIMU MemoOaMU peuwleHusl CHJCemHblXx 3adauy: apupmemuyeckull,
anzebpauueckuli, nepebop eapuaHmos, 2eomempuueckutll, 2pacuueckull, NpuMeHsimb UX 6 HOBbIX NO
CPABHEHUIO C U3YUEeHHbIMU CUMyayusix.
B noBceJHeBHO# )XU3HHU M MPU U3YUYE€HHUH JPYTHX NPeMETOB:

® gbldensimb Npu peweHuu 3aday Xapakmepucmuku paccmampuedemol 6 3adaye cumyayuu,
Oom/uYHble om ped/bHbix (Me, om KOmMopbix abcmpazupoeanuch), KOHCMpPyupoeams Ho8ble cumyayuu c
yuemom 3mux XapaKkmepucmuk, 8 4YACmHOCMU, Npu pewleHuu 3adau HA KOHYeHmpayuu, yuumbleamb
Nn10MHOCMb 8ewjecmed;

® pewamb U KOHCMpyupoeamb 3adayu HA OCHOBE PACCMOMPEHUs pedabHblX cumyayul, 8
KOMOpbIX He mpebyemcsi MOUHbIU 8bIUUCAUMEbHbIU pe3yabmam;

®  pewamb 3a0auu Ha OBUMNCEHUEe NO peKe, pacCCMampueasl pasHble cucmembl omcyemad.

CTaTUCTHKA U TeOPHUsi BePOSATHOCTEN

®  Onepuposamb noHIMuUsAMU: cmoabuamble U Kpy208ble 0uazpammbl, mabauybl OaHHbIX, CpeOHee
apugmemuueckoe, meduaHa, HaubosblWiee U HaUMeHblUee 3HaueHUst 8bI60PKU, pazmax ebI6OPKuU, ducnepcus
U cmaHoapmHoe OMK/AOHeHUe, CAyYaliHas U3MEeHYUBOCMb;

®  u3enekamb UH(popmayuro, npedcmasneHHyro 8 mabauyax, Ha ouazpammax, 2paguxax;

® cocmaensimb madauybl, CMpoumb OUAPAMMbl U 2pApUKU HA OCHOBE OAHHBIX;

® onepupogamb NOHSIMUSMU: (hpaKmopuaa uucid, nepecmaHosku U COUYemdaHus, Mpey20/bHUK
Iackans;

®  npuMeHsiMb NPAsU/O NPou3eedeHuUsl Npu pewleHUU KOMOUHAMOPHbIX 3a0ay;

®  onepupogamb NOHSIMUSIMU: C/AYUYAlHbIl ONbim, cAy4aliHbill 8bI00p, UCNbIMAHUe, 3/1eMeHMapHoe
cayyaliHoe cobbimue (ucxo0), Kaaccuueckoe onpedeseHue 6eposIMHOCMU CAy4aliHo20 cobbimusi, onepayuu
HAo CAyYaliHbIMU COObIMUAMU;

® npedcmaegasimb UHGOPMayuo ¢ NOMowbto Kpy2o8 dilnepa

® pewamb 3a0ayu Ha BblYUCAEHUE 8epOSIMHOCMU C NOOCUemOM KOoau4decmed edapuaHmos C
NOMOWbI0 KOMOUHAMOPUKU.
B noBceJHeBHO¥ )XU3HHU M MPU U3YUYEHHUH JPYTHX MPEMETOB:

® u3e1eKamb, UHMepnNpemupogamb U npeobpazoebi8amb UHGOpMayuro, npeocmasneHHyro 8
mabauyax, Ha Ouazpammax, 2pagukax, ompax;carowyro ceoticmed u XapakmepucmuKku peanbHblX NPOYeccos
U f81eHull;

® onpedensimb cmamucmuyeckue XapaKmepucmuku 6blIOOpOK no mabauyam, Ouazpammam,
epacuxam, 8bINOAHSIMb CPABHEHUE 8 3d8UCUMOCMU OM yeau pewleHus 3a0ayu;

®  OyeHUBAMb BePOSIMHOCMb ped/bHbIX COObIMUL U s181eHULI.

HUcTopust MaTeMaTUKH

® Xapakmepu3o8amb 6K1a0 6blOAWUXCS MAMEMAMUKO8 8 paseumue MamemMamuku U UHBIX
HayuHbIX obnacmel,

®  NOHUMamb po/ib Mamemamuku 8 pazeumuu Poccuu.

MeToab1 MaTeMaTHKH

®  Hcnonb3ys uzyyeHHble MemoObl, NPOBOOUMb O0KA3ameabCmeo, 8bINOAHSMb ONPOBEPHCEHUE;

®  gblOUpamb U3yueHHble MemoOobl U UX KOMOUHAYUU O/151 pewleHUs MameMamuyecKux 3a0ay;,

®  ucnonb308amb Mamemamuueckue 3HAaHUsi O/ ONUCAHUS 3aKOHOMepHocmel 8 OKpydcaroujell
Oetlicmeume/ibHOCMU U Npou38edeHUsIX UCKYyCCmed;

® npumeHsmb npocmeliiue NPOPAMMHble Cpeocmea U  31eKMPOHHO-KOMMYHUKAYUOHHbIe
cucmembl Npu pewleHuU Mamemamu4eckux 3aoau.

IIpepmeTHble pe3y/IbTaThl 0 Kypcy «I'eomeTpus»
1) BnasieHne reoMeTpuuecKrM sI3bIKOM; pa3BUTble YMEeHMsI UCII0/Ib30BaHKe ero [jisl ONKMCaHus NpeMeToB
OKpY>KaloIllero MUpa; pa3BUThIe TIPOCTPAHCTBEHHbIE TPe/ICTaB/IeHus], N300pa3uTe/bHbIX YMeHWH, HaBbIKOB
reoMeTpUUeCcKHX MOCTPOEHUI: OreprpoBaHue MOHATUSAMU: (PUrypa, TOUKa, OTPe30K, NpsiMasi, J1y4,
JIOMaHasi, yroJi, MHOrOyroJIbHUK, TPeYTO/IbHUK U UeThIPEXYTOMbHUK, MPSMOYTOJbHUK Y KBaJpar,
OKPY)KHOCTb ¥ KPYT, TIPSIMOYTOJIbHBIN Mapasuiesienures, Ky0, map; n3o0pakeHre u3ydaeMbix GUryp ot
PYKH U C TIOMOILIbIO JIMHEWKHY Y LIUPKY/Isi; BBIIOJIHEHHE U3MepeHuUs [J/IUH, PACCTOSIHUM, BeJTMUMH YTJIOB C
TIOMOLL{bIO MHCTPYMEHTOB Ji/Is U3MePeHNH [/IMH U YT/IGB;



2)Bnajenve cucremMaTryecKMMH 3HaHUSIMU O TUIOCKMX (Urypax M UX CBOMCTBAX, Mpe/iCTaB/IeHUs O
MPOCTEMNIINX NPOCTPAaHCTBEHHBIX TeJlaX; pa3BUTble YMeHUsI MOZeIMPOBaHNs peabHbIX CUTYalUl Ha SI3bIKe
reoMeTpHUH, UCC/Ie/IOBaHNsl TIOCTPOEHHOM MO/Ie/IU C UCII0/Ib30BaHUeM I'eOMeTPUUeCKUX MOHSATHU U TeopeM,
anrapaTa anreOpsbl, pelieHus TeOMeTPHUUeCKUX 1 TIPaKTUUeCKUX 3a/jau: OrepupoBaHue Ha 6a30BOM ypOBHe
MOHSATUSIMU: PaBeHCTBO (PUTYp, Napasle/IbHOCTb U NepeHAUKY/ISIPHOCTb MPSIMBIX, YT/l MeXX/Y MPSIMbIMHU,
NeprieHUKYyJIsp, HaKJIOHHas!, MPOeKLus; poBeileH’e [0Ka3aTelbCTB B FeOMeTPUM; OIlepUpOBaHKe Ha
6a30BOM ypOBHe MOHATUSIMU: BEKTODP, CYMMa BEKTOPOB, IIPOM3Be/leHHe BEKTOpa Ha YMC/I0, KOOP/JMHATHI Ha
IJIOCKOCTH; pellieHNe 3a/la4y Ha HaxOoxX/leHe TeOMeTpUYeCcKUX BeJIMUMH ([/IMHa M pacCTOsIHYe, BeTMUMHa
yTJ1a, M7I01a/ib) 1o obpasijam Wiy ajJropuTMam;
BbINyCKHHK Hay4HuTCs B 7-9 Kilaccax (/1 HCIO/Ib30BaHUsl B MIOBCEHEBHO KM3HU U 00ecreyeHust
BO3MO)XHOCTH YCIIELIIHOT'0 MPOAO/DKeHHs 00pa3oBaHus Ha 0a30BOM ypPOBHe)
I'eomeTpuueckue ¢purypsi

*  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMU FeOMETPUUECKUX (Uryp;

*  u3B/eKaTh UH(OPMALMIO O reoMeTpUUecKrX (Urypax, nmpeZCcTaB/IeHHYH0 Ha uepTe)kax B IBHOM
BUJIE;

®  TpPUMEHSTH JJIsl PelleHus 3a/lau TeoMeTpUueckre akThl, eCU yC/IOBUSL UX TMPUMEHEeHUs 3a/laHbl
B SIBHOM (hopMe;

®  pelIaTh 33/|JauM Ha HAXOXKJeHHe reOMeTPUUYeCKHX BeIMYMH 10 00pa3iiam Wiv ajirOpUTMaM.
B noBcejHeBHOM XHU3HH M MIPH U3YUYeHHUH [IPYTHX NIPeiMeTOB:

®  LCI0JIb30BaTh CBOMCTBA reoMeTpUUYeCcKuX (Uryp AJisi pellieHusi TUTIOBbBIX 3a/jau, BO3HUKAIOLUX B
CUTYyaLUsIX [TOBCe/IHeBHOM JXKU3HH, 3a/la4 MPaKTUUECKOr0 COJieprKaHusl.

OTtHowmeHnus

*  OmnepupoBaTth Ha 0a30BOM ypOBHE MOHSATHSIMHU: PaBeHCTBO (Uryp, paBHble (UI'YPbI, PABEHCTBO
TPeyro/bHUKOB, Mapajie/ibHOCTb TIPSMBIX, MepreHAUKYJISPHOCTb MPSIMbIX, YIVIBI MeXAY IPSIMbIMU,
TneprieH/IMKYyJIs1p, HaK/I0HHasl, TPOeKLMs.
B noBcegHeBHOM )XM3HM U NP U3YUYEeHHUH JPYTUX NPeAMeTOB:

®  LCII0J/Ib30BaTh OTHOLLEHUS [/ pelleHtsl IPOCTeMIINX 3a/ia4, BO3HUKAIOIMX B peaJTbHOM KU3HU.

V3mepeHus ¥ BBIYMCIEHUA

*  BpINo/HATh U3MepeHue [JIMH, PacCTOSIHWM, BeJIMYMH YIVIOB, C MOMOILBI0 WHCTPYMEHTOB [Is
V3MepeHu [I/IVH U yTJIOB;

®* [puUMeHATh (QOpMYyJbI TepUMeTpa, IUIOLAAM U 0Obema, TUIOIaM TOBEPXHOCTH OTAeTbHBIX
MHOT'OTPaHHUKOB IIPH BBIUMCJ/IEHUSIX, KOT/la BCe JaHHble UMEIOTCS B YCI0BUH;

*  mpuMeHsTh TeopeMy [1ndaropa, 6a30BbIe TPUTOHOMETPHUYECKHE COOTHOILEHUS /151 BEIYMCTIEHUS
JUIVH, PaCCTOSTHUM, I/I0La/ield B IIPOCTEMIINX C/Tydasix.
B noBcejHeBHOM XHU3HH M NIPH U3YUYeHHUH [IPYTHX NIPeiMeTOB:

®  BBIUYHC/IATH PaCCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYaLUsX, [/I0LaId B TPOCTEMIINX
C/ly4asix, IpUMeHSTh (hOpMyJIbl B IPOCTEMILNX CUTYaLUsIX B [IOBCEHEBHOW XKU3HU.
I'eomeTpnueckue NoCcTpoeHust

* U300paxaTh TUIOBbIE TUIOCKHE (GUIYPbl U (UTYpbl B MPOCTPAHCTBE OT PYKU U C TIOMOILBIO
VHCTPYMEHTOB.
B noBcejHeBHOM XHU3HH M MIPH U3YUYeHHUH [IPYTHX NIPeiMeTOB:

®  BBLIMOJIHATB MPOCTEMIIINEe TIOCTPOEHHMSI HA MECTHOCTH, He00XOJMbIe B pPeabHOM JKU3HU.

I'eomeTpHueckue nmpeodpa3oBaHus

e  Crpouts ¢purypy, CAMMETPUYHYIO JAHHOU (PUTrype OTHOCHUTE/ILHO OCU U TOUKH.
B noBcejHeBHOM XHU3HH M NIPH U3YUYeHHUH [IPYTHX NIPeiMeTOB:

®  pacrio3HaBaTh ABWKeHHe 00BEKTOB B OKPYIKAIOII[EM MHUPE;

®  pacrio3HaBaTh CHMMeTpHUHbIe (PUT'YPhI B OKPY’KarolieM Mupe.

BekTopbI 1 KOOpUHATHI HA IVIOCKOCTH

*  OnepupoBaTh Ha 6a30BOM ypOBHe TIOHSITHSIMU BEKTOP, CyMMa BeKTOPOB, ITPOU3Be/ieHre BEKTOpa
Ha YKC/I0, KOOPAUHATHI Ha MJIOCKOCTH;

®  ompejensiTh TNPUOMKEHHO KOOPAWHATHI TOUKM IO ee H300paKeHHI0 Ha KOOPJMHATHOU
TJIOCKOCTH.
B noBcejHeBHOM XHU3HH Y MIPH U3YUYeHHUH [IPYTHX NIPeiMeTOB:
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®  JCMOJb30BaTh BEKTOPBI /i pelleHus] TpOCTeHIIMX 3ajau Ha orpejesieHue CKOPOCTH
OTHOCHUTE/IbHOTO JIBM)KEHUS.
HUcrTopust MaTeMaTUKH
*  OnuceiBaTh OTZe/bHbIE BbIJAOLIUECS pe3yJ/bTaThl, MOJyUYeHHbIe B X0/e Pa3BUTUSI MaTeMaTUKU
KaK HayKU;
® 3HaThb IpUMeEpPbl MaTeMaTUYeCKUX OTKPBITUA W KX aBTOPOB, B CBS3M C OTEUECTBEHHOW U
BCEMUPHOM HCTOpUeH;
®  [IOHMMAaTh POJIb MaTeMaTHUKKU B pa3BUTUU Poccuu.
MeToab1 MaTeMaTHKH
*  BpiOupaTh MOAXO/AININN U3yUEHHBIM METOJ /i PelleHUss U3yUYeHHBIX TUIIOB MaTeMaTUUeCKUX
3ajay;
¢ [IpuBOAUTH NMpUMeEpPhl MaTeMaTUUECKUX 3aKOHOMEPHOCTeN B OKPY Karolllel /1eHCTBUTE/IbHOCTHU U
TPOU3Be/IeHUSAX UCKYCCTBA.

BbIinyCKHUK No/y4yum 803MOMCHOCIb HAyYUMbCA 8 7-9 Kaaccax 015 obecneueHusi 603MO}CHOCIMU
ycneuwiHoz20 nNpooosceHusi 00pazoeaHus Ha 6a3080M u y2/1y6/1eHHOM YPOBHSX
I'eomeTrpuueckue purypsol

®  Onepuposamb NOHAMUSIMU 2eoMempuyecKux ¢guayp;

® u3elekamb, UHMepnpemupoeamb U npeobpazoebieamb UHGOPMAYUD O 2eoMempu’ecKux
¢ucypax, npedcmaegneHHylo Ha uepmexcax;

® npumeHsmb 2eomempuyeckue pakmbl 05 peuwleHUs 3a0ay, 8 MoMm uyucjae, NpeonoaAAArUJUX
HeCKO/IbKO Wa208 peueHuUst;

® cpopmyauposamb 8 npocmeliiux cAy4asx ceolicmea u Npu3Haku uayp;

®  JoKasbleamb 2eoMempuyecKue ymeepicoeHus;

® grademb cmaHoapmHolU  Kaaccugukayueli  naockux  ¢ueyp  (mpey2oabHUKO8 U
uemblpexy20/1bHUKOB).
B noBceJHeBHO# )XU3HHU M MPU U3YUE€HHUH JPYTHX NPeMETOB:

®  ucnoab3o8amb ceolicmea 2eomempuueckux ¢uyp 0415 peweHusi 3a0ay4 NPaKkMuU4ecKko20
Xapakmepa u 3a0ay u3 CMeXCHbIX OUCYUN/IUH.

OTHoOLIeHHs

e Onepuposamb NOHSIMUSIMU: PABEHCMBO uzyp, pasHble puypbl, pageHCMBO Mpey20/1bHUKO8,
napainienbHoCmMb  NPsiMblX, NEpNeHOUKYASPHOCMb NPSMbIX, Ylbl MeXcO0y NpsIMbIMU, NepneHOUKY/sp,
HAaK/AOHHAs1, npoekyusi, nodobue ¢uzyp, nodobHble ¢pucypbl, NOOOOHbIE Mpey20abHUKU;

* npumeHssmb meopemy Daneca u meopemy 0 NponOPYUOHAAbHbIX OMPe3Kax Npu peuwleHuu 3a0ay;

®  Xapakmepu308amb 83aUMHOE PACNOAONCEeHUE NPSIMOU U OKPYHCHOCMU, O8YX OKDYHCHOCMel.
B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

®  UCNOAb308aMb OMHOWEHUS 0/151 pewleHus 3a0ay, 803HUKAKOWUX 8 PeanbHOU HCU3HUL.

Vi3MepeHHs ¥ BBIYUC/IEHUSA

e Onepuposamb npedcmasneHusmu 0 OAuHe, niowjaou, obseme Kak geauuuHamu. IIpumeHsmb
meopemy Ilugazopa, popmynbl niowjadu, obsema npu pewieHuU MHO20WA208bIX 3A0ay, 8 KOMOPbIX He 8ce
OaHHble npedcmaesneHbl 16HO, A mpebOyrom 6bluUC/AeHUll, onepupogamb 6o/nee WUPOKUM KOAUUeCmeoM
¢opmyn OnuMbl, niowaou, obvema, 8bIMUCAAMb XdpaKmepucmuku KombuHayuli ¢pueyp (okpyscHocmell u
MHO20Y20/IbHUKO8)  8bIUUC/ASIMb  PACCMOsIHUSL  Mexcdy ¢uesypamu, npumeHsimb MpU2OHOMempuuecKue
¢opmyabl 01151 8bIUUCAEHUL 8 DOee CAOHCHBIX CAYUasix, NPOBOOUMb 8bIUUC/AEHUS Hd OCHO8e PA8HOBeNUKOCMU
U pagHOCOCMAagAeHHOCmu;

®  npoeodumb NPoOCMble 8bIUUCACHUSI HA 00BEMHbIX Menax;

®  opmynuposamb 3a0auu Ha 8bluUCAEHUe OAUH, niowadell U 065eMo8 U pewams ux.
B noBcegHeBHOM KM3HH U NP U3YUYEeHUH JPYTUX NPeAMETOB:

®  npogoOUMb 8bIUUC/AEHUSI HA MECMHOCMU;

® npumeHsimb (POPMyabl NPU BbIYUCACHUSX 8 CMeNCHbIX yuebHbIx npedoMemax, 8 OKpyxcawoujel
Oetlicmeume/ibHOCMU.

I'eomeTpuuecK#e MOCTPOEHUS
*  N306pasxcamb 2eomempuueckue ¢puzypbl NO MeKCmMo8oMy U CUMBOAbHOMY ONUCAHUIO;
®  B0O0OOHO ONepuposamb UepmMeHCHbIMU UHCMPYMEHMAaMU 8 HeCA0ACHBIX CAYUdsiX,
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®  BbINO/HSIMb NOCMPOEHUsI Mpey20/bHUKO8, NpUMeHsimb omoe/bHble MemoObl NOCMpoeHul
YupKy/aem u AuHetlikoli u npogodumb npocmelitiue UCCAe008aHUS UUCAA peuleHUll;

® u3obpaxcamb munoeble njaockue ¢ueypbl U 0OBEeMHble mead C NOMOWbI npocmeliuux
KOMNbIOMEPHbIX UHCMPYMEHMO8.
B noBceJHeBHO# )XU3HHU M MPU U3YUYE€HHUH JPYTHX NPeMETOB:

®  8bINOAHSIMB Npocmeliliue NOCMPOeHUs1 HA MeCmHoOCcmu, Heo6XoouMble 8 peanbHOL HCU3HU;

®  oyeHueamb pasmepbl peanbHbIX 00BEKMOB8 OKPYHcarwje2o mupd.

IIpeo6pa3oBanus

®* Onepuposamb noHsimueM OBUXMCEeHUsI U npeobpa3oeaHuss nodobus, enademb npuemamu
nocmpoeHusi guayp ¢ Ucnoab308aHueM O8udceHull u npeobpazoeaHuil no0odUsl, NPUMEHSIMb NO/AYYeHHble
3HAHUSL U ONbIM NOCMPOEHULl 8 CMENHCHbIX NpeOMemax U 6 ped/bHblX CUMYyayusix OKpy#carowje2o Mupd,

®* cmpoumb ¢puzypy, no0obHyl0 OaHHOU, NO/Ab308AMBCS C8OLiCMBAMU NOOobuUst 0151 06OCHOBAHUS
ceolicme ¢uayp;

®  npumeHsmb ceolicmea osudiceHull 0151 npogedeHus1 npocmetiwux 06ocHoeaHull ceoticme guzyp.
B noBceJHeBHO# )XU3HHU M MPU U3YUE€HHUH JPYTHX NPeMETOB:

®  npumeHsiMb ceolicmea OsudiceHull U NpUMeHsIMb N00obuUe 0151 NOCMpPOoeHUll U 8bIUYUC/AEeHULL

BeKTopbI M KOOPAMHATHI HA IVIOCKOCTH

®  Onepupoeamb NOHSIMUSIMU 8eKMOp, CyMMd, PA3HOCMb 8eKMopos, npousgedeHue 8eKmopa Ha
uucno, y2on1 medxcoy 8eKmopamu, CKaisipHoe npousgedeHue BeKmopos, KOOpOUHAmMbl HA NJAOCKOCMU,
KOOpOUHAMbl 8eKMopd;

®  8bINO/HSAMb Oelicmeusi Ha0 eekmopamu (CA0XCeHUe, 8blMUMAHUe, YMHOXMCeHUe HA 4Uc/o),
8bIUUC/AAMb CKAASIPHOE npou3eedeHue, onpedeasimb 8 Nnpocmeliux CaAyudsx Y201 Mexncdy eeKmopamu,
8bINOMHSAMb  PA3/0}CEeHUe 8eKmopd HaA cocmasaswoujue, NpuMeHsimb NOJAyYeHHble 3HAHUs 8 (pusuKe,
noab308ambcsi (popMy/ol 8bIYUCAEHUS PACCMOSHUSA MeNHcOy MOUKAMU NO U3BeCMHbIM KOOpOUHAmMam,
uCno/b308amb ypasHeHUusi puzyp 0415 pelleHus 3a0au;

® npuMeHsiMb 8eKMOpbl U KOOPOUHAMbI O/l peuleHUsl 2e0MempuuecKux 3aday Ha ebluuc/ieHue
O/1UH, Y2/108.
B noBceJHeBHO¥ )XU3HHU M MPU U3YUYEHHUH JPYTHX MPEMETOB:

®  UCNO/Mb308aMb NOHSAMUS 8EKMOPO8 U KOOPOUHAmM 0/151 pelleHus 3adau no ¢pusuke, 2eopacuu u
opyaum yuebHbIM npeoMemanm.

HUcropust MaTeMaTUKH

® Xapakmepu3o8amb 6K1a0 6blOAWUXCS MAMEMAMUKO8 8 paseumue Mamemamuku U UHBIX
HayuHbIX obaacmel,

®  NOHUMamb po/ib Mamemamuku 8 pazeumuu Poccuu.

MeToab1 MaTeMaTHKH

®  lcnonb3ys usyueHHble Memoobl, NPOBOOUNb OOKA3amenbCme0, 8bINOAHSIMb ONPOBepHCeHUe;

®  gblOUpamb U3yueHHble MemoOobl U UX KOMOUHAYUU O/151 pewleHUs MameMamuyecKux 3a0ay;,

®  ucnoab308amb Mamemamuueckue 3HAHUsi O/ ONUCAHUS 3aKOHOMepHocmel 8 OKpydicaroujell
Oetlicmeume/ibHOCMU U Npou38edeHuUsIX UCKYyCCmed;

® npumeHsmb npocmeliwiue NpPoePaAMMHble Cpedcmed U 3/4eKMPOHHO-KOMMYHUKAYUOHHbIe
cucmembl Npu pewleHuU Mmamemamu4eckux 3aoau.

Kputepuu onjeHMBaHusl 3HAHUH yJal[UXCS

OneHKa yCTHBIX
oTBeToB OTMeETKa«5»

CTaBUTCS, eCIIH:
. paboTa BbINOHeHa TIOJTHOCTHIO;

. B JIOTUYECKUX PaCCY>K€HHUSIX ¥ 000CHOBaHHUM pellieHUst HeT MPOo0esioB 1 OIMO0K;

e B DeIIeHUU HET MaTeMaTHUeCKHUX OIIHMO0K (Bo3M%<Ha O/IHa HETOYHOCTh, OTIUCKA, KOTOpasi He



SIBJISIETCS CJIeZICTBMEM He3HaHHs WM HelIOHUMaHUs yueOHOTro MaTepuarna).
O1meTKa «4» CTaBUTCS B CJIeYIOLIUX C/IyYasix:
paboTa BbITIO/IHEHA TTOJTHOCTHIO, HO 0O0CHOBAHMSI 111ar0B pellieHNst HeZIoCTaTOUHbI (eC/TM yMeHre
000CHOBBIBaTh PaCCY>KJeHUs He SIBJISTIOCH CITeI[UaTbHbIM 00BbEKTOM IPOBEPKH);
JIOTTy1I[eHbI O/JHa OLIMOKA WU/ eCThb [iBa — TPU HeZloueTa B BBIK/Ia/IKaX, PUCYHKaX, UepTexax
Wy Tpadukax (ec/iv 3TH BU/bI pabOT He SIBJISUTUCH CIeIMaIbHBIM 00beKTOM ITPOBEPKH).
OTMeTKa «3» CTaBUTCS, eC/Iu:
BBITTOJIHEHBI 3a/IaHUST 00s13aTe/TbHOTO YPOBHS
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JoTyIIeHo O6osiee ofHOM OMIMOKM MK Oosiee IByX — TPeX HEIOUETOB B BHIK/IQZKAX, YePTeXKax WUIIH
rpadukax, Ho oOyuaromuiics o6sazfaeT 00s3aTeTbHBIMK YMEHHUSIMU TI0 TIPOBEPSIEMOM TeMe.

OTMeTKa «2» CTaBUTCS, €CJIU:

JIOTTy1I[eHbI CYIleCTBeHHbIe OMMOKH, TT0Ka3aBIye, uTo oOyuaromuiics He o0majaeT 00s3aTe/lbHbIMA
YMEHUSIMH T10 JJAHHOM TeMe B TIOJTHOU Mepe.

Ot1MmeTKa «1» cTaBUTCS, €C/TH:

yUeHUK 0OHApY>KWJT TIOJTHOe He3HaHWe U HeMOHMMaHKe U3y4aeMoro y4yeOHOro Mateprasa Wid He CMOT
OTBETWUTh HU Ha OZIVH U3 MOCTABJ/IEHHBIX BOTIPOCOB T10 M3yYeHHOMY MaTtepuaity.

OneHKa NMCbMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5» CTaBUTCS

TI0JTHO PaCKpbII COJiep)KaHWe MaTepHasa B 00bemMe, TIpeZlyCMOTPEHHOM TIPOrPaMMOM U yUeOHUKOM;
W3JI0’KWJT MaTepuasl IPaMOTHBIM SI3bIKOM, TOUHO MCI0/Ib30Bajl MaTeMaTHUYeCKyt0 TEpPMUHOJIOTHIO U
CHUMBOJIMKY, B OTpe/ie/leHHOW JIOTHYeCKO! T0c/ie/JoBaTeTbHOCTH;

TPaBU/ILHO BBITIOTHU/ PUCYHKH, UepTeXXd, Tpa(uKy, COOTBETCTBYIOIIIME OTBETY;
roKasajl yMeHHe WTHOCTPUPOBATh TEOPUI0 KOHKPETHBIMU TIPUMEPaMH, IPUMEHSTh ee B HOBOU
CUTYyal[u¥ NP BBIMIOJTHEHUY TIPAKTUUECKOT0 3a/jaHus;
TMIPO/JIeMOHCTPUPOBAJl YCBOEHHE PaHee W3yUYeHHBIX COMYyTCTBYIOIIMX BOMPOCOB, COPMHUPOBAHHOCTD U
YCTOMUWBOCTD WCIIO/Ib3yeMbIX TIPH OTBETe YMeHW 1 HaBbIKOB;

OTBeYajl CaMOCTOSITe/TbHO, 0e3 HABOASIIUX BOMPOCOB YUUTEJIS.
OtrMeTKa «4» CTaBUTCHA
€C/IM OTBeT VOBJIETBOPSeT B OCHOBHOM TPeOOBAHKUAM Ha OL[EHKY «5», HO DU 3TOM UMeeT OJUH W3

HeJO0CTAaTKOB:
B N3JIOKEHWHU AOIYIEHbI HeOoJbIIINe np06em>1, He MCKa3uBIIHMe MaTeMATHYeCKOI'o COAep>KaHHA

OTBeTa;
JOIyIIleHbl O4UH-/IBa HeZloueTa IPU OCBeLlieHUH OCHOBHOI'O COJeprKaHus OTBeTa, UCIIpaB/ieHHble T10C1e
3aMeyaHusl YUUTes;
JloTTyIIeHa omrbKa v 6osiee [ByX HeJIOUETOB MPH OCBEIeHUH BTOPOCTETIEHHBIX BOTIPOCOB WJTH B
BBIK/Ia/IKaX, JIETKO UCIIPaB/IeHHBbIE [10C/Ie 3aMeUyaHus YUuTelIsl.
OtMmeTtKa «3» CTaBUTCS 3a paboTy, BBITIONHEHHYIO Ha 2/3 Bcel pabOThI ITPaBUILHO WITH TIPU AOMYILEeHUH He
Gosiee ofHOI rpy0OIt OIMOKY, He Gosiee Tpex HerpyObIX OMIMOOK, OFHOM Herpy0oii OIMOKY U Tpex
HeZI0YeTOB, IIPYU Ha/IMUUK YeThIPeX-IATH HeJ0UeTOB, a TAK)Ke eC/IU:
HEeTI0/THO pacKpbITO COZlep>KaHue MaTepuasa ((pparMeHTapHO, He BCera 1oc/ieloBaTe/IbHO), HO N0Ka3aHo
o611jee MOHMMaHKe BOTIPOCA U MPOZIEMOHCTPUPOBaHbI YMeHHUs], J0CTaTOUYHbIe /1/1s1 a/ibHeMIIero
yCBO€HHSI IPOrPaMMHOr0 MaTepuana;
VMeJINCh 3aTPYAHEHUs WU [IOTYIIeHbl OLIMOKY B OTIpe/ie/IeHUH TIOHSTHM, UCTI0/Tb30BaHUN
MaTeMaTU4eCKOM TepMUHOJIOTMH, YepTekax, BbIK/Ia/IKaX, UCTIpaB/IeHHbIe TI0C/Ie HABOJAIINX
BOIIPOCOB YUUTeJIs;
YYeHVK He CIIPaBW/ICS C IPYMeHeHNeM TeOpUH B HOBOW CUTYaLM TIPY BBITIOJTHEHUU NTPAaKTUUYeCKOro
3afiaHus 00513aTeNTbHOTO YPOBHSI CJIOXKHOCTH T10 ZIAHHOM TeMe;
IIPYU OCTaTOYHOM 3HAHUM TeOPeTHYeCKOro MaTepuasia BblsiB/IeHa HeloCTaTO4Hast
Cc(pOpMHPOBAHHOCTb OCHOBHBIX YMEHUN 1 HaBbIKOB
OtMeTKa «2» CTaBUTCS 3a paboTy, B KOTOPOM 4nC/I0 OLIMOOK 1 HeZJ0UeTOB NPEBBICUIO HOPMY /ISl OLIeHKH
3 WK TIPaBUJILHO BBITIOJTHEHO MeHee 2/3 paboThl, a Tak)Ke eCIu:

He PaCKPLITO OCHOBHOE COJiep>KaHKe yueOHOT0 MaTepHara;
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0OHapy>keHO He3HaHWe WU HeTIOHUMaHWe YUYeHHUKOM 00JibIlel niv Hanbosiee BaXKHOU 4acTu
yueOHOTO MaTepHarna;

JIOTTy1I[eHbI OITMOKY B OTIpe/ie/IeH|H TTOHATHH, TTPYU UCTIOb30BaHUM MaTeMaTHyeCKOH
TEPMUHOJIOTHH, B PUCYHKaX UepTeXKaxX Wiu rpadMkax, B BbIK/IaJKaX, KOTOPbIe He UCTIPAB/I€HbI
TI0CJIe HECKOJIbKMX HaBO/SIUX BOMTPOCOB YUHUTEJISI.

«OtMmetKa 1» craBuTCS, ecy: paboTa MoKasasa MoJHOe OTCYTCTBHe y 00ydarolierocst 00s3aTe/IbHbIX
3HaHWUH ¥ YMEHHI TI0 MPOBEPSIEMOM TeMe WK 3HaUUTe/TbHAst YaCTh PabOThI BBITIOJIHEHA HE CAMOCTOSITE/TBHO.
ITpumeuaHue .OyeHka mocem Obimb NOBbILIEHA 3d OPUSUHA/IbHBILU OMEem HA 80NPoC UAU OpUUHAAbHOE
peuleHue 3a0ayu, Komopble c8UOemeabCmMayrm 0 8bICOKOM MAmMeMamu4yecKom paseumuu odyuaruje2ocs;
3a peweHue 6osee C10J4CHOL 3a0ayu uau omeem Ha 60see CA0XHCHDIL 80NPOC, NPEOA0HCEeHHbIe
obyuarowemycsi 00noAHUMeAbHO NOC/e 8bINOAHEHUS UM KaKux-1ubo opyaux 3a0aHutl.

OueHnBaHue pe3y/1bTaTOB TeCTUPOBAHUSA

[lpu olleHWBaHWM pe3y/bTAaTOB TECTHPOBAaHWS HEOOXOAMMO IO/CUMTATh UYUC/IO OasljioB: Kaxaoe
BEPHO BBITTOTHEHHOE 3a/laHue OljeHWBaeTcs Wi B 1 6ann umm 2 6ania (MoxkHo U 0,5 6amoB u 1 6ant u 2
6amia). OneHuBass paboty B 0Oasax, yuuTe/b TPeABAPUTENBHO TOJCUHUTHIBAET MAKCUMAa/IbHYI0 CyMMY
0asyIoB, KOTOPYIO MOXKET TIO/IyUUTh YUEHHK, U LIeHy oiHoro Oasuia (B mpolieHTax). I1py BeiBeAeHUM 001Iei
OTMETKH YUUTe/Ib OPUEHTUPYETCS Ha CJIeIyFOIIYIO IIIKATy OTMETOK:

OtMeTK | IIpomeHT OT MaKCHMMa/JIBLHOr0YHC/IA

a 0anioB

5 100-98

4 78-97

3 50-77

2 0-49

1 Boinonneno 0 3aganui

OyeHouHble U MemoOuYecKue mMamepuaibl

e Tkaueea M.B. Aneebpa./Judakmuueckue mamepuanbl.7 knacc/ M.B.Tkaueea, H.E.®edoposa, M.1
LIIabyHuH.-M.:ITpoceeujeHue,
e Tkaueea M.B. Anzebpa./[ludakmuueckue mamepuanbl.8 knacc/ M.B.Tkauega, H.E.Dedoposa,M.1

LIa6yHuH.- M.:ITpocsewjeHue,
e Tkaueea M.B. Aneebpa. /Tudakmuueckue mamepuanbl.9 knacc/ M.B.Tkauega, H.E.®Dedopoea, M.

LIIabyHuH.-M.:ITpoceewjeHue,

2.Cojep)xaHue yueOHOro nmpeaMeTra

5 KJ1acc
HarypanbHbie uncia (20 yacoB)

Psip HaTtypanbHBIX uncen. [lecaTUUHas 3arvch HaTyPa/bHBIX YHUCe/I.

Otpesok. [livHa oTpeskKa.

[Tnockocts. [psmagd. Jlyu.

Kooppunatusiii siyu. Hlkana.

CpaBHeHMe HaTypa/bHbIX YHCeJl.

Onucbleamb CBOWCTBA HAaTYpa/IbHOTO psAfia. UUTaTh M 3anMchbiBaTh HaTypasbHble YKcC/la, CDaBHUBATh

Y YIIOpsJ0UMBaTh UX.

PacnosHasamb Ha yepTexax, pUCyHKax, B OKpY’KarollieM MUpe OTPe30K, NPSIMYI0, JIyd, TVIOCKOCTh. [IpuBoguTh
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TIpUMepbl MoZesiel STUX QUryp.

H3mepamb fnunbl 0Tpe3KoB. CTPOUTE OTPe3KHU 3a/jlaHHOW J/IMHBI. PelllaTh 3a7iauM Ha HAXOXKJeHUe [I/TUH OTPe3KOB.
Bbipa)kaTh 0JHU eMHULIBI AJIUH uepe3 Apyrue. [IpuBoAUTE MprUMephl TPUOOPOB CO IIKa/IaMH.

Cmpoumb Ha KOOPAMHATHOM Jiyde TOUKY C 3a[JaHHOU KOOPAMHATOM, OTpe/iesiATb KOOPAUHATY TOUKU. CpaBHMBATH
HaTypaJbHble UncIa.

Crno)xeHue U BbIUMTaHUe HATypa/IbHbIX uncesn(33 yaca)

Cro>keHUe HaTypasibHbIX urices. CBOMCTBA C/IOXKEHUS.

BblunTaHue HaTypaibHBIX YMCEI.

YucoBble 1 OyKBeHHbIE BhIpayKeHHst. DOpMyIb.

YpaBHeHue.

Yron. O6o3HaueHue yIioB.

Bupap! yrios. MI3smMepeHue yrios.

MHoroyronsHUKU. PaBHble GUTypBHI.

TpeyronbHUK U ero BU/BI.

[TpsimoyronbHUK. OCb CUMMETpPHU (DUTYPBI.

dopmynuposamb CBOWMCTBA CJIOKEHUS] U BBIUWTAaHWSI HATYPaJIbHBIX UKCeJT, 3alMChIBaTh 3T CBOMCTBA B BUJE
¢dopmys. [IpUBOAUTL TIPUMeEpPBI UMCIOBBIX U OYKBEHHBIX BhIpaykeHHH, popmys. COCTaB/IsITh YMCIOBBIE U
OyKBeHHbIe BbIP@)XEHHUSI 110 YCIOBHIO 3aiaud. PelllaTh ypaBHeHUs HA OCHOBAaHWU 3aBUCUMOCTEN MeXAy
KOMITOHEHTaMU JIeliCTBUM CI0)KEHUS U BbIUUTaHUS. PelllaTh TeKCTOBbIE 3a/jau C TIOMOLLbIO COCTaB/IeHHUS
YPaBHEHHUH.

PacnosHasamb Ha yepTexax U pUCyHKax yIJibl, MHOTOYT'OJIbHUKH, B YaCTHOCTY TPeyTO/IbHUKH, NPSIMOYT O/IbHUKH.
Pacrio3HaBaTh B OKpy»KaroleM Mupe Mofeu 3TUx Guryp. C moMoIbo TpaHCIIOPTHPA U3MepsSITh TPaflyCHble Mepbl
YTJI0B, CTPOUTH YTJIbl 3aZJAHHOM T'PaZlyCHOM Mepbl, CTPOUTh OMCCEKTPUCY JaHHOTO yriia. KnaccuduipoBaTh yIJibL.
KnaccuduipoBaThk Tpeyro/ibHUKY 110 KOJIMYeCTBY PaBHBIX CTOPOH U IO BUZlaM UX yrjioB. ONuChIBaTh CBOMCTBA
MPSIMOYTO/IbHUKA.

Haxodumpb c nomoltipto (hopMys1 epuMeTphl NPSIMOYTO/IbHUKA U KBaZipaTa. PelliaTh 3a/jaur Ha HaX0XKJeHUe
NepyMeTpOB MPSIMOYTO/IbHUKA M KBaJjpaTa, rpalyCHOM Mepbl YIJIOB.

Cmpoumb JIOTUUeCKYH0 L[eMIOUKY pacCy>KeHUW, COMOCTABIIATh MOJyYeHHbIM Pe3y/bTaT C YCJI0BUEM 3aJjauH.
Pacno3nasamb ¢urypsl, UMero1Ie 0Cb CUMMETPHH.

YMHoO)XeHUe U Jje/ieHre HaTypa/IbHbIX yucesi(37 yacoB)

YMHoxeHMe. [TepeMecTUTe/IbHOE CBOMCTBO YMHOKEHHUSI.

CoueTaresibHOe ¥ pacrpe/ie/IMTeIbHOe CBOMCTBA YMHOKEHUS.

Henenue.

[enenue c 0CTaTKOM.

CrerneHb uuca.

[Tnomaae. ITnowass NpIMOyTroIbHUKA.

[TpssmoyronbHbIM napaienenunes. ITupamuza.

OO6BEM MpSIMOYTO/ILHOTO Tapasiyiesienuresa.

KomOuHaTopHbIe 3aaum.

dopmynuposamb CBOKWCTBA YMHOXKEHUS U JleJIeHHsI HaTyPa/IbHbIX UKCeJI, 3alMChIBaTh 3T CBOMCTBA B BUJIE
¢opmy.. Pemiate ypaBHeHHs1 HA OCHOBaHUY 3aBUCUMOCTeN MeX/y KOMIIOHEHTaMu apupMeTHYeCKUX J1eHCTBUM.
Haxodumb ocTaToOK NpH Jle/ileHUH HaTypasbHbIX unces. I1o 3ajaHHOMY OCHOBaHUIO Y MIOKa3aTeslt0 CTeNeHn
HaxO/JUTh 3HaUeHUe CTelleHU Urc/ia.

HaxoauTs rioijaziy psiMoyro/ibHUKA U KBajjparta ¢ oMolibi0 Gopmyi. BeipakaTb 0IHY eIUHULIbI TI0LaAU
yepes Jpyrue.

PacnosHaeamb Ha yepTe)xax ¥ pUCyHKax MpsIMOYTO/IbHBIN Napasuienenurie], nupamuay. Pacro3HaBars B
OKpY>KarollleM MUpe MoZiesiu 3Tux ¢puryp. M3o6paxkars pa3BéPTKHU MPSIMOYTOJ/ILHOTO Tlapasijiesienure/a u
MUpaMu/bl.

Haxodumb 006bEMBI IPSIMOYTOJIBHOTO Tapasiiesienure/fa v Kyba ¢ momMoisio ¢popmMyJi. BelpakaTb 0JHU eIUHULIBI
00béMa uepe3 pyrue.

Pewamb KoMOMHATOPHBIE 33/IaUM C TTIOMOII[LIO Tiepebopa BapUaHTOB.
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OObIKHOBeHHbIe 1poou(18uacos)
[ToHsiTHe OOBLIKHOBEHHOM PO0OH.
[TpaBw/IbHbIE U HeTIpaBWIbHBIE [poOu. CpaBHeHHe Apobeid.
CrnoskeHre ¥ BEIUMTaHKe Ipo0Oeli C 0/JMHAaKOBBIMU 3HAMeHaTesIMH.
[lpobu u enieHrie HaTyPaIbHBIX UKCeT.
CwMmelllaHHbIE YUCTIA.
Pacno3nasamb 06bIKHOBEHHYIO p00b, NIpaBU/IbHbIE U HellpaBU/IbHbIE 1po0OH, CMelllaHHble uuc/ia. YuraTh U
3amnMChIBaTh OOBIKHOBEHHBIE 1po0OH, cMellaHHbIe unc/ia. CpaBHUBATh OOBIKHOBEHHBIE POOU C paBHBIMU
3HaMmeHaTesiMu. CK/la/IbIBaTh U BBIYUTATh OOBIKHOBEHHBIE APOOU C paBHBIMU 3HaMeHaTesisiMu. [Ipeobpa3oBbIBaTh
HeIpaBU/IbHYIO AP00b B CMEIIaHHOE YKC/I0, CMeIllaHHOE YHCJIO B HEMPAaBU/IbHYIO AP00b. YMeTh 3alUChIBaTh
pe3yJIbTar flefieHusl JBYX HaTypasbHbIX UKCesl B BUZle OObIKHOBEHHOM ApoOH.
JecaTnunbie Jpoou(48 yacos)
I[NpescTaBnieHye 0 JeCITUUHBIX APOOSIX.
CpaBHeHHe [JeCATUUHBIX APO0eii.
Oxpyrnenuve uuces. [Ipukugku.
CrnoskeHre ¥ BEIYMTaHUE IeCITUYHBIX JPO0ei.
YMHOKeHHe [JeCITUUHBIX APo0eii.
[eneHuie AeCATUUHBIX 1pOOeii.
Cpeanee apudmeTtnyeckoe. CpeiHee 3HaueHHe Be/TMUUHBI.
ITpouenTtsl. HaxoxzeHye MpOoLeHTOB OT YUC/Ia.
Haxosx[ieHve uncsia 1o ero IpoLieHTaM.
Pacno3nasamb, ynTaTh U 3alUCHIBaTh JleCITUYHbIe [pobu. Ha3biBaTh paspsiibl JeCATUUYHBIX 3HAKOB B 3aMyCH
JeciTUUHbIX pobeii. CpaBHMBATh AecsiTUYHbIe Apobu. OKpPYI/IATh JecaTUUHble Jpo0K 1 HaTypasbHbIe YnCIa.
BBINOMHATE NPUKUAKY Pe3y/IbTaTOB BbIUMC/IeHUN. BhIMOMHATE apudmeTryeckue eiiCTBUS HaJ, JeCITUUHBIMU
IpOOsIMU.
Haxodumb cpepHee apudmeTHuecKoe HeCKOJIbKUX urcen. [IpuBouTh IprMepsbl CpeJHUX 3HaUeHUM BeJUYMHBI.
Pa3bsCHATD, UTO TaKoe O/IMH MPoLeHT. [1pe/icTaBasSTh POLIEHTHI B BU/IE JeCITUUHBIX Apo0eil U ecaTUuHble pobu
B BH/le IPOLIeHTOB. HaXxOAUTh MPOLIEHT OT YKC/Ia U YMCIIO 110 ero MpOoLieHTaM.
IToBTOpeHUe U ccTeMaTH3anuA yueoHoro marepuasa(14 yacos)
YripakHeHUs [1J1s1 [IOBTOPeHUs Kypca 5 KJlacca.

MaremaTuka B HCTOPHYECKOM PasBUTHH
Pumckasi cucteMa curicienus. [To3uipionHble cuctembl curcnenus. Obo3Hayenue nudp B [peBHeld Pycu.
CrapuHHbIe Mephl J/IMHbL. BBeJjeHre meTpa Kak eJuHULIbI J/IMHbl. MeTpuueckas cucrema Mep B Poccuu, B EBporie.
WcTopust opMUpOBaHUsI MaTeMaTUUeCKUX CUMBOJIOB. [Ipobu B BaBunone, Erunre, Pume, Ha Pycu. OTKpbITHE
JleCITUYHBIX Ipobeii. Mup npocThix uunces. 30/10Toe ceyeHre. YUCIO HYb.
JI.®. Marnuugkuii. I1.J1. Yebsinues. A.H. Konmoropos.

6 Ky1acc

JleuMocTh HaTypabHBIX yuces (17 yacoB)
[Henurenu v KpaTHbIe.
[Ipu3Haku genvmocty Ha 10, Ha 5 v Ha 2.
IIpu3Haku genmMMocTy Ha 9 1 Ha 3.
IIpocThle ¥ cocTaBHbIE YKC/IA.
Haubosbimmii 061l fenuress.
HaunmeHbl111ee o0i1iee KpaTHoOe.
dopmyauposamsb onipefiesieHust IOHATHUIA: JIeNIUTe b, KpaTHOE, TTPOCTOe UKCJI0, COCTaBHOE UMCJIO, OOIIHI /IeNnTelb,
HauOoJIbIIMI 001 JenuTeb, B3aMMHO MPOCThIe YKC/Ia, 00Illee KpaTHOe, HaMeHblliee 001ijee KpaTHOe U
TIPU3HAKM JIeJIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
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Onucbigamb TipaBWIa HaxXoXAeHUs Haubobiero obiero gemuresns (HO/I), HauMeHbIero o01ero KpaTHoro
(HOK) HecKO/MbKUX YKCesl, pa3/ioyKeHUsl HaTyPaJbHOTO YKC/Ia Ha TIPOCThIe MHOKHUTEJTH.
OOBIKHOBeHHBIe Apoou (38 yacoB)

OCHOBHOe CBOMCTBO JpOOH.
CokpartieHue 1po0et.
[MpuBeneHue f1pobeii Kk 0b1ieMy 3HamMeHaTem0. CpaBHeHHe [pobeii.
Crno)xeHre U BbIUKMTaHUe ApO0ei.
YMHoKeHue pobeii.
HaxoxaeHue gpoOH OT uucia.
B3aumHO o6paTHbIe uKcIa.
Henenuvie apobeti.
HaxoskaeHre urciia 1o 3Ha4eHHUI0 ero Jpo0u.
[Tpeo6Gpa3oBaHue OOBIKHOBEHHBIX IpO0€ei B IeCTUUHBIE.
BeckoHeuHble epuoJuuecKre AeCITUIHbIE APOOH.
HecsaTruHoe Mpub/IKeHre 0OLIKHOBEHHOU APO0OH.
dopmynupoeamsb oripeiesieHUs TIOHSATHIA: HeCOKpaTuMasi ipoOk, OOIIHiA 3HaMeHaTe/ b ABYX Apo0eii, B3aUMHO
obparHblie urcia. [IpuMeHATh OCHOBHOE CBOMCTBO /P00 /jist COKpaiiieHus pobeii. [IpuBoguTh Apoby K HOBOMY
3HaMeHaTem0. CpaBHUBATh OOLIKHOBEHHBIE IPOOU. BBITIONHATE apupMeTHUecKre AelCTBUs HaJ OObIKHOBEHHBIMHU
Ipo0sIMHU.
Haxodumb po6b OT umc/ia ¥ YMC/IOo TI0 33/laHHOMY 3HayeHuIo ero 1pobu. [Ipeobpa3oBriBaTh 00BIKHOBEHHbIE
npobu B fecsiTiuHble. HaxoauTh AecaTuuHOe pUb/IkeHre 0ObIKHOBEHHOU JIpOOU.

OTHoiuenus U nponopuuu (28 yacos)
OTHOLIEeHus.
[Iponopruu.
[TpoLieHTHOE OTHOIIEHHE ABYX UHCEJI.
ITpsimast ¥ oOpaTHast MPOTOPLMOHABHbIE 3aBUCUMOCTH.
[enenuie yncia B JAHHOM OTHOILIEHUM.
OKpy>XHOCTb U KpYT.
Imina okpy>xHocTH. [nomaas Kpyra.
HwunuHap, KOHyC, 1ap.
JduarpamMmei.
CrnyyaiiHbie coObITHS. BeposATHOCTh C/Ty4ailiHOTO COOBITHSI.
dopmyauposamsb oTipefiesieHus] TIOHSATHIA: OTHOLIEHKE, TIPOTIOPLIS, TTPOLIEHTHOe OTHOILIeHHe ABYX YHCeJI, TIPSIMO
TIPOTIOPIIMOHAIbHBIE M 00pPAaTHO MPOMOPLIMOHA/bHbIE Be/TMUUHBL. [IpUMEeHSITh OCHOBHOE CBOMCTBO OTHOIIEHHS U
OCHOBHOE CBOMCTBO MporopLuu. [IpUBOAUTE TIpUMePHI 1 OTKMCHIBaTh CBONMCTBA BeJTMUMH, HAXOASIINXCS B IPSIMOM
1 0OpaTHOM MPOMOPLMOHATBHBIX 3aBUCUMOCTSIX. HaxoAUTh TIPOIIeHTHOe OTHOIIeHHe ABYX uKces. [le/TuTb Yhcio
Ha TPOTIOPL{MOHA/TbHbIE YaCTH.
3anucbleamsp C TIOMOL[BIO OYKB OCHOBHBIE CBOMCTBA [pOOH, OTHOLIIEHUS], TTPOTIOPLIUH.
AHanusupoeamb VHGOPMaLIMIO, MPe/ICTaB/IeHHYIO B BUZIe CTON0YATHIX U KPYTOBbIX Ararpamm. [IpecTaB/isiTh
MHGbOPMaLMIO B BUZIe CTOM0YATHIX ¥ KPYTOBBIX AWarpamM.
ITpugodumb TIpUMepbI CTy4aiiHbIX COObITHI. HaXx0oaUTh BEpOSATHOCTD C/TyYaifiHOTO COOBITHS B OTIBITAX C
PaBHOBO3MOXKHBIMU UCXOZaMH.
Pacno3Haeamp Ha uepTe)kax U PUCYHKAX OKPY)KHOCTb, KPYT, LIMIIUHAP, KOHYC, cdepy, I1ap U UX 3JIeMeHTHI.
Pacrio3HaBaTh B OKpY>KaroljeM MyUpe Mojieid 3TUX (uryp. CTpOUTH C TIOMOII[BIO [IUPKYJISt OKPY>KHOCTH 3a/JaHHOTO
paguyca. M300paxkaTs pa3BEpTKY LWIMHAPA U KOoHyca. Ha3biBaTh pubmpkéHHOe 3HaueHre urcia . Haxoauts c
TIOMOIIIBI0 (DOPMYJI IJTMHY OKPY>KHOCTH, TIJIOIIaZb KpyTa.

ParpoHanbHbIe UKC/Ia | JedcTBUA Haf HUMH (704acoB)
[TosoxkuTebHBIE U OTPULIATeTbHbIE YKUCJIA.
KoopauHatHas ripsimast.

Lenbie unca. PaljoHanbHbIe YnUCIa.
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Mopynb ynca.
CpaBHeHue uncell.
CnoykeHue paljMOHa/IbHbIX UKCel.
CBoliCcTBa C/I0’KeHHs1 PaliMOHa/IbHBIX UMCe/l.
BblunTaHye paljioHa/ibHbIX UMCes.
YMHO)XeHHe paljuoOHaIbHbIX YMCer.
CBolicTBa YMHO)KeHHsI pPaliMOHa/IbHbIX YMCe/l.
Kosdduiment. PacripesienvrenisHOe CBOMCTBO YMHOXKEHHUSI.
[enenvie paLoHaMbHbIX YHCEII.
PelieHne ypaBHeHUH.
PemeHuie 3a/1a4 C MOMOLL[bIO ypPaBHEHUH.
[TeprieHUKY/ISIpHBIE TIPSIMBIE.
OceBasi U LleHTpasibHasi CHMMeTDPUHU.
ITapannenepHble TIpsMbIe.
KoopauHatHasi roCcKOCTb.
I'paduku.
ITpueodumb Tip¥Mepbl UCIOIb30BAHKS TIOJI0XKUTEbHBIX U OTPULIaTeNbHbIX urcesl. @opMyIupoBaTh orpesieseHre
KOOp/IMHATHOM TIpsiMoii. CTPOUTh HAKOOPAUHATHOM TMPSIMOM TOUKY C 3a/JaHHOM KOOP/IMHATOM, OTIpefieisiTh
KOOpAUWHATY TOYKHU.
Xapakmepu3oeamb MHOXeCTBO Lie/TbiX urcesn. OOBSICHITh TOHATHE MHOXKECTBA PAlfUOHAIBHBIX UHMCETT.
dopmynuposamsb onpesiesieHre MOy uncaa. HaxoauTs Moy b unca.
CpagHusamb paliiOHa/IbHbIe unc/ia. BeInoaHATh apudMeTrueckue 1eHCTBUs HaZl PaLMOHATbHBIMUA YUCIAMU.
3anuchiBaTh CBOMCTBA apU(pMeTHUeCKUX AeUCTBUM HaJ, pallMOHaIbHBIMU UMc/iaMu B BUjle (popmysi. Ha3biBaTh
K03(u1ieHT OYKBEHHOTO BhIPA>KEHUSI.
ITpumeHssmb CBOWCTBA MpH pellleHuH ypaBHeHUN. PelllaTh TeKCTOBbIE 3a/lauM C TIOMOLLbI0 YPaBHEHUIA.
Pacno3Hasamb Ha uepTeXxax U pUCyHKaX MepreH/JuKY/IsipHble 1 Tlapasijie/ibHble MpsiMbie, QUIypbl, UMeIOIIe 0Ch
CUMMETPHH, LIeHTP CUMMETPHH. YKa3blBaTb B OKPY’Karoll[eM MUpe MoJienu 3TuX (puryp. @opmynupoBaThb
orpeiesieHue MeprieHAUKY/ISIPHbBIX MPSIMBIX U Mapasi/ie/ibHbIX MpsiMbiX. CTPOUTH C TMOMOILbIO YTO/IbHUKA
TnieprieH/IMKy/IsipHble MpsiMble U Napasiie/bHble MpsMble.
O06bsCHAAMb ¥ WITFOCTPUPOBATh TIOHSTHE KOOPAWHATHOM MI0CKOCTH. CTPOUTH Ha KOOPAWHATHOM MJIOCKOCTH TOYKH
C 3a/JlaHHBIMU KOOp/AWHATaMHU, OTpe/ie/isiTb KOOPAWHAThl TOUeK Ha TI0CKOCTU. CTPOUTH OT/ie/bHble TpaduKu
3aBUCUMOCTeN MeXXy Be/TMUMHaMU 110 TOUKaM. AHa/lIW3UpOBaTh rpadMKy 3aBUCUMOCTeN MeXXy BeTMurHaMu
(paccrosiHve, BpeMms, Temrieparypa).

IToBTOpEHHUe H cucTeMaTH3alusl yueoHoro marepuasna (17 yacon)
YnpakHeHUs [1/1s1 TOBTOPeHHs Kypca 6 Kiacca.

MaremMaTuKa B UCTOPUYeCKOM Pa3BUTHH

[TosiB/ieHWe OTpULIATE/IBHBIX UKCET.
JI.®. Marnutkuid. I1.J1. Yeosimmes. A.H. KosiMoropos.

Kypc «Anredopa»

7Kacc
Anredpanueckue BbIpakeHus,11 u
YucoBble u anrebpanveckue BbipaykeHUs1. @opmysiel. CBOMCTBa apudMeTHUeCcKUx JeicTBrid. [1paBuma
PaCKPBLITHSI CKOOOK.
I]enb — cucTemMaTU3MpOBaTh U 000OIUTEL CBeJieHNs O TIpe0Opa30BaHUY BBIPAKEHUH, TIOTyUeHHbIe
y4Jal¥MHCs B Kypce MaTeMaThKu 5,6 KJ1acCOB.
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3HaTh KakKye UMciia sBJISIOTCS 11e/TbIMH, IPOOHBIMH, PAllMOHAIBHBIMH, ITOJI0KUTETLHBIMH,O0TPULATETbHBIMU
Y [Ip.; CBOMCTBA AeWCTBUM HAJl UMC/IaMU; 3HAaTh U TIOHMMaTh TEPMUHBI: UKMCIOBOE BbIpa)KeHHe, BbIpayKeHUe
C TmepeMeHHbIMU, 3HaueHUe BbIpaKEHUs, CpejiHee apudMeTUuecKoe, pa3MaxX, MOJa W MeJuaHa psfa
JTAaHHBIX.

YMeTb 0CyIIeCTB/IATh B OYKBEHHBIX BBIPAKEHUSIX UUC/IOBbIE TIO[ICTAHOBKH U BBITIO/THATE COOTBETCTBYIOIIHE
BBIUHC/IEHUS]; CDABHUBAThL 3HAUEHUsS OYKBEHHBIX BbIPA)KEHUH TPH 3a[JaHHBIX 3HAUEHUSX BXOZSIIUX B HUX
repeMeHHbIX; IPUMEHSATh CBOUCTBA JAeUCTBUM HaJ, UMC/IaMU TIPU HAXOXKAEHUHU 3HAaUeHUM YK C/IOBBIX
BbIP&KEHUM.

YPHBHEHI/IH C OHUM HEI/I3BECTHBIM,8‘—I

YpaBHeHHe U ero KOPHU. Y PDaBHeHUs, CBOJALIMEC K TMHeMHBIM. Pelllenye 3aa4 ¢ OMOLIBIO YPaBHEHUH.
Llenb — coBepIIeHCTBOBATh YMEHHsI pellieHus TUHEeHHbIX YpaBHEeHUI U TeKCTOBBIX 3a/jay, PellaeMbIX C
MOMOLbI0 YpaBHEHUH.

3HaTb orpegejieHue JIMHEHHOTr o YPpaBHEHUNS, KODHA YDABHEHMWHA, objlacTi orpene/jeHrs ypaBHEHUS.

YMeTb pelath JMHeHblE YDaBHEHUS U ypaBHEHUs], CBOJSALLMECS K HUM; COCTaB/ISATh YPaBHEHUE I10 TeKCTY
3a/jauul.

OjHou/1eHbl 1 MHOTOUWIeHbI, 174

CreneHb C HaTypdJ/IbHBIM T10Ka3aTeJ/IeM. CBolicTBa CTeIIeHM. O,I:[HO‘-I]'IEH. CTaH'E[apTHBIﬁ BH/ OJHOUJIEHA.
MHOrouJ/IeHHI. JIOKeHK e, BbIUNTAdHHE 1 YMHO>KeHHe MHOT'O4/IeHOB.

Llesib — BEIPabOTaTh YMeHHe BBINO/HATE CI0KeHUe, BBIUMTaHUe, YMHOXKeHHe OJHOY/IeHOB M MHOTOU/IeHOB.
3HaTh onpeziesieHre OJHOUYIeHa U MHOTOU/IeHa, TIOHUMaTh ()OPMYJIMPOBKY 3a/laHUi: «yIIPOCTUTh
BbID@KEHUEY.

YMeTh NMPUBOIUTH MHOTOUJIEH K CTaHJADTHOMY BH[Y, BBITIO/IHSITh ZIeHCTBUSI C MHOTOU/IEHAMH.

PaznokeHHe MHOr04/IeHOB Ha MHOKUTE/IH, 1749
BeiHecenue ob1miero MHOKHTesIs 32 CKOOKU. Crioco6 rpynmupoBKy. PopMyiisl , KyO CyMMBI 1 Ky0 pasHOCTH,
¢dopmysia cymMMbl KyOoB 1 pasHOCTH Ky6oB. [IprMeHeHe (hopMy COKPAIIIEHHOTO YMHOXKEHUS K

Pa3/10KeHHI0 Ha MHOXXUTEJIN.

I_IEJ'IL - Bpra6OTaTb YMeHHKEe BBITIOJIHATh Pa3/i0’KeHre MHOTOU/IeHd Hd MHOXXUTE/IN, IIDUMEHATD MMOJIy4Y€HHbIe
HaBBIKM TIPpU DellIeHNH ypaBHeHHﬁ, A0Ka3aTe/IbCTBe TOXXAEeCTB.

3HaTh CIIOCOOBI pa3/IoXKeHHs1 MHOTOU/IeHa Ha MHOXKUTE/TH, (POPMYJIbl COKPAIlIeHHOTO YMHOXKEHHUS.
YMeTb pa3/io)KUTh MHOTOUWIEH Ha MHOXKHUTE]TH.
Anredpanueckue Apoou,19u

Llesib — BbIpabOTaTh YMEHHUE MIPUMEHSITh B HECJIOXKHBIX CTydasix ()OPMYJIbl COKPAIIIEHHOTO YMHOXKEHHUS /1S
nipeoOpa3oBaHus anredpanueckux Jpobeit.

3HaTh MpaBwWIa COKpallieHus Apobu, rpuBeeHKe Apobeii K 0011eMy 3HaMeHaTes 0, apuhMeTUUeCKUX
JIeNCTBUM HaJ| anrebpandeCcKUMH JIPOOSIMHU.

YMeTh nipeobpa3oBaTh anrebpanuecKyro Apoob.
JInnenHas ¢yHKIuUsA 4 ee rpapuk,11u

dynkuys, 061acTh onpeeneHys GyHKIMH, Criocobbl 3aganust GyHKuun. ['paduk dyHkipm. OyHKuus y=kx
U eé rpaduk. JIuHeitHasi QyHKLMS U ee TpaduK.
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Llesib — M03HAKOMUTD YUYAIIUXCSI C OCHOBHBIMH (PYHKL[MOHA/IbHBIMHU TIOHSITUSIMU U C TpaduKaMu QyHKIHI
y=kx+b, y=kx.

3HaTh onpeziesieHust QyHKIMH, 00/1aCcTH onipesiesieHrst (yHKLWMHM, 00/1aCTh 3HaUeHUH, UYTO TaKoe apryMeHT,
Kakasi lepeMeHHasi Ha3bIBaeTCsl 3aBUCUMOM, KaKasi He3aBUCUMOM; TIOHUMAaTh, UTO Takoe (yHKIUSI.

YMeTb MpaBUWILHO YIIOTPeO/ISTh GYHKI[MOHATBHYIO TEPMUHOJIOTHIO (3HaueHWe (GyHKIUH, apryMeHT, rpaduk
byHKI[MH, 00/1aCTh OTpeiesieHys], 06/1aCcTh 3HaUeHWH); HAXOAWUTh 3HaUeHUs] PYHKLIUM, 3ajaHHBIX OPMYJIOH,
Tabsurel, rpa¢mkoM; pemaTb 00paTHYIO 3a/jauy; CTPOUTH rPapyKu TUHEMHOW (YHKLMHU, TIPSIMOU 1
oOpaTHO MPOMOPLMOHATBHOCTH; UHTEePIIPETUPOBATh B HECTIOXKHBIX C/Tyuasix rpadMKu peabHbIX
3aBUCUMOCTeN MeX/ly BeJIMUMHAMH, OTBeYasl Ha 10CTaB/IeHHbIe BOMPOCHI.

Cucrembl IByX ypaBHeHHUI C JByMs HeU3BeCTHbIMU,13u

CucTeMbl ypaBHeHMH C /IByMsI TlepeMeHHbIMU. PellleHre crcTeM [IByX JIMHENHBIX YpaBHEHUN C JBYMsI
riepeMeHHbIMHU, rpadruuecKuii criocob. PelieHre 3a/jau METOZOM COCTaBJ/IeHUsI CICTEM yYPaBHEHHH.

Llesib — MO3HAKOMUTE YYAIIMXCSl CO CrI0cO0amMu pelieHust CUCTeM JIMHEMHBIX YPaBHEHHUH C IBYMSI
niepeMeHHbIMHU, BbIpab0OTaTh YMeHue pellaTh CUCTeMbl YpPaBHEHUN U ITPUMEHSTh UX IPY pellieHnH
TeKCTOBBIX 3a/lau.

3HaTh, UTO TaKoe JUHeNHOe ypaBHeHre C JBYMs IlepeMeHHbIMU, CCTeMa YPaBHeHHM, 3HaTh pa3/nyHble
CIOCOOBI pelIeH s CUCTEM YPaBHEHHH C IByMsI TlepeMeHHBIMU: CTI0CO0 TIO/ICTaHOBKH, CIIOCO0 CIIOXKEHMS;
TIOHMMaTh, YTO ypaBHEHHe — 3TO MaTeMaTU4YeCKHH armapar pelleHus pa3HO00pa3HbIX 3a/au U3
MaTeMaTHKH, CMeXKHbIX 00J1acTelt 3HaHWI, MPAKTHUKH.

YMeTb NMpaBUILHO YIIOTPeO/ISITh TEDMUHBL: «ypaBHEHHe C [BYMsI TIepeMeHHBIMI», «CUCTeMa»; IOHUMATh UX
B TEKCTe, B peUd yuuTeJsi, IOHUMaTb (POPMYJ/IMPOBKY 3a/laul «pelluTb CUCTEMY YPaBHEHHUH C JBYMsI
riepeMeHHbIMW»; CTPOWTh HEKOTOPbIe rpadvKy ypaBHEHUsI C IByMsl TlePeMeHHbIMU; pelllaTh CUCTeMbI
ypPaBHeHHH C IByMsi TlepeMeHHbIMY pa3/IMYHbIMHU CI1I0CO0aMu.

J/1ieMeHTBI KOMOMHATOPUKH,6U
Pa3nuunble KOMOMHAIMY U3 Tpex 3/eMeHTOB. [IpaBusio rnpousBeenus. [TofcueT BapraHTOB.

8 ki1acc

HepaBenctBa,194
[TonoxxutenbHbIE U OTPULIATEIbHBIE UKc/ia. YMC/I0Bble HepaBeHCTBa, UX CBOMCTBA. Cli0)KeHHe U YMHOXKeHHe
HepaBeHCTB. (CTporve W HeCTpOrue HepaBeHCTBa. HepaBeHCTBa C OJHUM HeW3BeCTHbIM. CHCTeMbl
HEpaBeHCTB C OZJHUM Heu3BeCTHbIM. UUC/IOBbIE IPOMEKYTKH.
OcHogHas yenb:chopMHUPOBATh Y yyalluXcsl yMeHHe pellaTb HepaBeHCTBa MepPBOM CTeNeHU C OJHUM
HEU3BEeCTHBIM U UX CUCTEMBI.

IIpub/wKeHHbIe BEIYMCIeHUA, 189

[TpubmkeHHble 3HaueHWs BequuuH. [lorpemHocTs mpubmpKenus. OneHKa morpemrHOCTA. OKpyT/ieHue
yrcen. OTHOCUTeNbHAsE MOrpeliHoCThb. [IpocTelive BblUMC/IeHUsT Ha KajabKy/sTope. CTaH[apTHBIA BUJ,
yncia. BelurcieHne Ha KanbKysisiTOpe CTeTlleHM W uKc/iaa, obpatHoro nanHoMmy. IlociemoBaresibHOe
BBIIO/IHEHUE HeCKOJIbKMX Orepaliid Ha Ka/lbKy/sTope. BuluncieHHs1 Ha Ka/lbKyJssiTOpe C UCIO/Ib30BaHHEM
siUeeKrnaMsTH.

OCHOBHAs UYe/nb:TI03HAKOMUTh YYallUXCsl C TIOHSATHEM IIOTPellIHOCTH TpUO/IKeHUsT Kak IoKasaTesieM
TOYHOCTH W KauecTBa TNPHUOMKeHHs, BBIPA0OTaTh yMeHHe TMPOW3BOAUTE BBIUMC/EHHSI C TIOMOILIbIO
KaJIbKyJIaTOpa.

KBappaTtHbie KopHH,124
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[Tonartve apudmeTrueckoro KsaZipaTHOrOo KOpHA. [lelicTBUTenbHble urcia. KBajpaTHbIM KOpeHb U3
CTeTieHH, NTPOU3Be/|eHNs U APO0H.
OCHOBHAA _ yenb:CUCTeMaTU3MpOBaTh  CBeJleHWsT O  palMOHa/JbHBIX  YMC/IaX, BBECTU IIOHATHUE
VPPALMOHAIBHOTO U JeCTBUTENILHOTO UKW(JIA, HAY4YUTh BBIMIOJHATH TIPOCTeiile TpeoOpa3oBaHUs
BbID&)KEHMH, COZlepXKall{uX KBaJipaTHble KOPHHU.

KBajparHsbie ypaBHeHM,259
KBazipaTHOe ypaBHeHMe U ero KopHU. HerosHble KBajpaTHble ypaBHeHUs. MeToj Bblfie/IeHHsI T10JIHOTO
KBajpaTa. PemeHne KBajpaTHbIX ypaBHeHuM. PasnoeHHWe KBaJpaTHOTO TpexuleHa Ha MHOXXUTE/IN.
YpaBHeHus1, CBOAAIIMeECs K KBaJlpaTHbIM. PellleHre 3aau € MOMOLbIO KBa/IpaTHBIX YpaBHEHMU. PeleHue
NIPOCTEUIINX CUCTEM, COZeprKalliiX YpaBHEHUs] BTOPOU CTeTleHH. Y paBHeHHe OKPYKHOCTH.
OcHoeHas _yenb:BbIpabOTaTh yMeHMs pellaTb KBajpaTHble ypaBHEeHUs, ypaBHeHHWs, CBOJSIIMECcs K
KBa/IpaTHBIM, U IIPUMEHATH UX K PeLleHUI0 3a/au.

KBapparnuHas pynkims,14q
OnpefenieHre KBaJpaTHuHON QyHKIpH. OyHKIMA y = X7, Y = #X’, y = ax’+ bx+c. [Toctpoenue rpaduka
KBa/IpaTUUHOW (PYHKLIMH.
OCHOB8Has Ye/nb:HayunuTh CTPOUTH IrpavK KBaJpaTUUHOW (QyHKLIUH.

KeappaTHble HepaBeHCTBa,10u
KBajpaTHoe HepaBeHCTBO M ero pelleHue. PellleHMe KBa/paTHOIO HepaBeHCTBA C IOMOLLbI0 Tpaduka
KBa/IpaTUUHOW (PYHKLIMH.
OcHogHas yenb:BbIpaboTaTh yMeHHe peliaTh KBaJpaTHbIe HEPABEHCTBA C MOMOIIbI0 rpadika KBaZipaTUIHON
(GYHKLMM U MeTO/lavHTEePBaJIOB.

HNrorosoe nosropenue, 44
9 K1acc

IToBTOpeHue Kypca anredpsl 8 Ki1acca ,2 u
KBagpaTtHble ypaBHeHUsI, 3aMeHa TiepeMeHHOU, OMKBa[paTHOe ypaBHeHHe. HepaBeHCTBa BTOPO#A CTeTieH! C
OJJHOU NepeMeHHOM, Hy/I (DYHKLIMW, METO/, UHTePBasoB, TpavK KBaJpaTUUHON (PYHKLIUU.
CreneHb C paljuOHA/ILHBIM MOKa3aTesiem ,13 u

OmnpefeneHyre cTerieH! C 1eJIbIM OTPULIaTeTbHBIM U pPalliOHAIbHBIM TT0Ka3aTesieM; Hy/ieBbIM T0Ka3aTesieM,
orpejeneHye U CBOMCTBA apU(PMeTHUeCKOTro KOPHS N-i CTereHu.

CreneHHas ¢yHKIusa ,15 u
dynKups, 061acTh onpeenieHyst U 001aCTh U3MeHeHUs], Hy/M YHKIMM, BO3pacTarolasi U yObIBaroIas
GyHKIMsI, UeTHbIe U HeueTHble (yHKIUH,
Y, UX CHMMETPUUHOCTb, MOHSATHEe (YHKIMU Y=k/X, 00paTHO TPOMOpIIMOHAbHAS 3aBUCUMOCTh, CBOMCTBA
cTereHHOM (PYHKLIMH, UPPALIMOHA/IbHOE YpaBHEHUe.

IIporpeccun 15 4

Apudmernueckasi 1 reoMeTpruyecKast porpeccyy, popmysia n-ro useHa nporpeccuu, ¢popmysia CyMMbI n-
Y/IeHOB MPOTPECCUM.

Ciyuaiinblie co0bITHS ,14 U
[Tepe6op BO3MOKHBIX BAPUAHTOB, KOMOWHATOPHOE MPABUJI0 YMHOKEHHUS], TTepeCcTaHOBKH, UHCIIO
BCEBO3MOXKHBIX [1ePECTAHOBOK, pa3Mell[eHus], COUeTaHusl.

CiyuaiiHble Be/IMUMHBI ,12 U

Tabsurbl pacripeiesieHus, MOJMTOHBI YaCTOT, TeHepasibHasi COBOKYITHOCTh, BLIDOPKA, LjeHTpabHbIe
TeH/IeHLIMH, Mepbl pa3bpoca.

MmnuoxxecTBa. Jloruka ,16 u
MHo>kecTBa 1 KOMOMHAaTOpUKa. MHOXeCTBO. D/IeMeHT MHOKeCTBa, TTOAMHOKecTBo. OObearHeHNE U
repeceyeHre MHOXKeCTB. [IuarpamMmel Ditnepa.

IToBTOpeHHUe Kypca anredpsl 7-9 KmaccoB 124
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Kypc «I'eomerpusa»
7 K1acc
HauyanbHble reoMeTprueckue ceejeHus ,10u

ITpocreline reomerpuueckue (Urypbl: IpsMas, TOYKa, OTpe30K, Jy4d, yroa. [loHATMe paBeHCTBa
reomeTpuueckux ¢uryp. CpaBHeHHe OTPe3KOB U YIJIOB. MI3MepeHune O0Tpe3KOB, /i/IMHA OTpe3Ka. V3mMepeHue yrI/oB,
rpajsiycHasi Mepa yryia. CMeKHble U BepTHUKa/IbHbIe YIJIbl, UX CBOMCTBA. [leprieH/IMKy/IspHbIe MPsIMBbIe.

OcHoeHas yenb — CHUCTEMATU3MPOBaTh 3HAHWS YYallUXCsl O MPOCTEHIIMX TeOMeTpUUecKuX (urypax M Ux
CBOMCTBaX; BBECTH [TOHATHE PaBeHCTBA (UTYP.

B paHHOUM Teme BBOZATCS OCHOBHBbIE TeOMeTpUYeCKHe IOHATHUS M CBOMCTBA IIPOCTEMIINMX IeOMeTpPUUYeCKHUX
¢uryp Ha OCHOBe HarJIsiAHbIX MpeZCTaB/leHNH yJyaluxcs myTeM 000011eHN s OUeBHAHBIX WM U3BECTHBIX U3 Kypca
MaTreMaTUKu 1—6 KjlaccoB reoMeTpruueckux (aktoB. [ToHATHE aKCMOMBI Ha Haua/lbHOM 3Tarie 00yuyeHuUs1 He BBO-
JWTCSs, M1 CaMH aKCUOMbl He (popMy/MpYyrOTCs B sSIBHOM BuZe. Heo6Xoa1Mble HCXO/HbIE TOI0KEHUs], HA OCHOBe
KOTOPBIX M3yualOTCsl CBOMCTBA reOMeTpUUeCKUX (PUryp, MpUBOAATCS B omucaTenbHOM (Gopme. TIpuHLIMITUANBEHBIM
MOMEHTOM /[IJaHHOW TeMbl SBJ/ISIeTCS BBe/leHWe TOHATHS paBeHCTBAa TIeOMeTpUYecKMX (Uryp Ha OCHOBe
HarJIsIHOr O
NOHATUSA  HanoxeHus. OrnpefeseHHOe BHHUMAaHUWe [IO/DKHO — YAeIATbCS  [PAKTUYeCKUM  [IPUIOKEeHUsM
reoMeTpUUYeCKHUX MOHATUM.

TpeyroibHuKHM ,134

TpeyronbHuk. [Ipr3HaKky paBeHCTBA TPeYrojbHUKOB. [leprieHAUKY/SIp K mpsiMoil. MeuaHbl, OMCCEKTPUCHI U
BBICOThI TpeyrojbHUKa. PaBHOOeZpeHHbIN TPEYroJbHUK M ero CBOWCTBA. 3a/jaud Ha TOCTPOEHHE C IOMOLIbIO
LIMPKYJISl Y1 JINHENKU.

OcHoBHasl yenb — BBECTHU TIOHSTHE TeOpeMbl; BbIpabOTaTh YMeHUe [l0Ka3blBaTh PaBEHCTBO TPEYTOJbHUKOB C
TIOMOLLBI0 U3YYEeHHBIX NTPU3HAKOB; BBECTH HOBBIM K/1aCC 3a3/la4 — Ha MOCTPOeHHe C OMOIIBI0 LIUPKYJIS U IMHEUKH.

[Tpy3Haky paBeHCTBA TPEYroJbHUKOB SIB/ISIOTCS OCHOBHBIM pabouuM anrapaTtoM BCero Kypca reoMeTpuH.
oka3zaTenbCTBO OObIIe YacTH TeopeM Kypca M TakKe pelleHre MHOTHX 3aau TPOBOJUTCS TI0 CJleAyroliei
cxeme: TOWCK DaBHBIX TPEYrOJbHUKOB — OOOCHOBaHMe HX DaBeHCTBA C IIOMOLbIO KaKOro-TO IpHU3HaKa —
C/Ie/ICTBUS, BBbITEKarollle U3 paBeHCTBa TPeyro/bHUKOB. IIpruMeHeHre NIPU3HAKOB PaBeHCTBA TPEYrO/JIbHUKOB IIPU
pellleHWH 3a/la4 /laeT BO3MOKHOCTb IOCTeTIeHHO HaKarlIMBaTh OIBIT IPOBeJeHUsl JOKa3aTe/bHbIX PacCy KJeHUH.
Ha HayanbHOM JTare uW3y4yeHHsI W TIPUMEHEHUs] TIPU3HAKOB DPAaBEHCTBA TPEYTOJbHUKOB LienecoobpasHo
VICTI0/Ib30BaTh 3a/jauy C TOTOBBIMU YepTerKaMU.

IIapanienbHble ipaMsele ,134

[Tpr3Haky napan/iebHOCTH NMPSAMBbIX. AKCMOMa MapasiebHbIX NpsMbIX. CBOKCTBA MMapasule/bHbIX NPSMBIX.

OcHogHas yenb — BBECTU OJHO U3 Ba)XKHEWIIMX MOHATUN — IOHATHE Tapale/IbHbIX NPSMBIX; AaTh IepBoe
npe/icTaBjeHre 06 aKkcoMax ¥ akCHOMaTUUeCKOM MeTO/ie B TeOMeTPUH; BBECTH aKCUOMY Tapasiie/IbHbIX MPSIMBbIX.

[Ipu3HaKu ¥ CBOMCTBA Mapasuie/ibHBIX MPSMBIX, CBsS3aHHbIE C YT/IaMH, 00pa30BaHHBIMU TIPY TlepeceyeHu  IByX
NpsIMBIX CeKylllel (HakpecT JeXaljuMH, OJHOCTOPOHHMMH, COOTBETCTBEHHBIMM), LIMPOKO HCIIO/Ib3YIOTCS B
JaTbHeHNIIeM TPy U3y4YeHUH YeThIPeXyT0IbHUKOB, TIOI00HBIX TPEYTOIbHUKOB, TIPH PeIleHUH 3a/iay, a TakKe B Kyp-
ce CTepeOMeTpUH.

CooTHoLIeHUA MeXX/ly CTOPOHAaMH H yIJIaMH TpeyrojibHMKa,184

Cymma yryoB TpeyrosibHUKa. COOTHOILIeHUWe MeXAy CTOPOHaMHUM YIVIaMU TpeyrosibHUKa. HepaBeHCTBO
TpeyrojbHUKa. [IpSMOyrosibHble TPeyroJbHUKM, UX CBOMCTBA U IPU3HAKU paBeHCTBA. PacCTOsiHWe OT TOYKHU [0
npsiMol. PaccTrosiHre Mexxy napasiie/lbHbIMU NPSIMBIMU. I10CTpoeHue Tpeyro/ibHUKa 10 TPeM 3/1eMeHTaM.

OcHogHas yenb — pacCMOTPeTh HOBbIE MHTePeCHbIe U Ba)KHbIE CBOMCTBA TPEYTOJIbHUKOB.

B [paHHOM TeMe [o0Ka3blBaeTCsl O/lHA W3 BaKHEWIIMX TeopeM reOMeTpUM — TeopeMa O CyMMe VIJIOB
TpeyrosbHUKa. OHa TMO3BO/IAeT JaTh  K/IACCU(UKALIMI0 TPEYroAbHUKOB 10 yryiaM (OCTPOYTOJIbHBIM,
NPSIMOYTO/IbHBIM, TYIOYTOJIbHBIM), a TakXe YCTAHOBUTb HEKOTOpble CBOWCTBA W IIPU3HAaKW paBeHCTBa
MIPSIMOYTOJIbHBIX TPEYIOJIbHUKOB.

[ToHsiTHEe paccTOsHUS MeX/ly INapasule/lbHbIMUA MPSIMBIMU BBOZJMTCS Ha OCHOBE [J0KAa3aHHOW Mpe/iBapUTe/bHO
TeopeMbl O TOM, UTO BCe TOUKM Ka)K[OW U3 ZIBYX Mapaslle/IbHbIX NIPSIMBIX PaBHOYZA/IEHbl OT APYroM NpsIMOU. JTO
TIOHATHE Ur'PaeT BaXKHYIO POJ/ib, B YACTHOCTU UCII0/b3YeTCs B 3a/ja4ax Ha [I0CTpOeHue.

IIpu pelieHuny 3a7a4 Ha MOCTpOEHUe B 7 Kjacce cjeflyeT OrpaHUUYUTHCA TOJILKO BBITNIOJHEHUEM U OINMCaHueM
TIOCTPOEeHUsI MCKOMOW (Urypbl. B OTAenbHBIX C/lyyasiX MOXKHO IPOBECTH YCTHO aHa/lu3 M [j0Ka3aTeslbCTBO, a
371eMeHTbI UCC/IeJ0BaHUA [0/DKHBI IPUCYTCTBOBATS JIMILL TOI/Ia, KOrZla 5TO OTOBOPEHO yC/IOBUEM 3a/lauu.

IToBTOpenue. Peienue 3agauv ,10u
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OcHoeHas yesnb. [TOBTOPUTB, 3aKPeTTUTh U 00001IUTE OCHOBHBIE 3YH, mosyueHHbIe B 7 K1acce.

8 Ki1acc

YeTbIpexyrojibHUKHY ,14 u

MHOroyronsHUK, BBINMYK/IbI MHOTOYTOJIbHUK, 4YeThbIpeXyrojbHUK. [lapannenorpamM, ero CBOWCTBA W
nipy3Haky. Tpanerusi. [IpsiMoyroisHUK, poM0, KBa[paT, Ux cBoicTBa. OceBast U LieHTpaibHasi CHMMeTDPUH.

OcHoeHasi yenb — W3yudTh Hawbosiee BaKHbIe BUJBl UYETHIPEXYTOJBHUKOB — Iapa/uiesiorpamm,
NpSIMOYTOJIbHUK, pOMO, KBajpaT, TpareLuio; JaTh IpejCcTaB/ieHre O ¢urypax, o0saZaloluX 0CeBON WU
LIeHTpa/lbHOW CUMMEeTpPUEeM.

Hoka3arenbcTBa OOJBIIMHCTBA TEOPeM JIaHHOW TeMbl M pellleHWs MHOTHMX 3a/jau TPOBOJSTCS C TIOMOILBIO
TPU3HAKOB PAaBEHCTBA TPEYTOJIbHUKOB, TTO3TOMY MOJIe3HO UX MOBTOPUTh B Hauasie U3yueHH!st TEMBI.

OceBass ¥ 1leHTpa/bHasi CHUMMETPUM BBOJSATCSI He Kak TpeoOpa3oBaHMe TIJIOCKOCTH, a Kak CBOMCTBA
reoMeTpuueckux ¢GUryp, B YaCTHOCTH UeThIPeXYTrOJbHUKOB. PaccMOTpeHMe 3TUX TIOHATHN Kak [IBU>KeHUMU
TIJIOCKOCTU COCTOMUTCA B 9 Kiacce.

Ilnomansk ,14 u

[TonsiTve muIOIlaAX MHOrOyrosibHUKa. [lnomaau npsamMoyrosibHUKa, Iapasule/iorpaMMa, TpeyroJibHUKa,
Tpaneuyu. Teopema [Tudaropa.

OcHoeHasi yenb — pacIUpUTh W YTAyOUTH TIO/MyuyeHHble B 5—6 Kjaccax Tpe/CTaB/eHUs] yualluxcs o0
W3MepeHUM U BBIUMCIEHUU IUIolaZiel; BbiBeCTH (DOpPMy/bl TUIONIa/lel TPsIMOYTO/bHUKA, MapasiiesiorpaMma,
Tpeyro/jbHUKa, TpaneLyy; J0Ka3aTh 0/IHy U3 IJIaBHbIX TeOPeM reoMeTpuu — TeopeMy [ludaropa.

BoiBos dopMys 51 BbIUMC/IEHUS TUIo[aZleld TIPSIMOYTOJ/IbHYKA, TapasiiesiorpaMMa, TpeyrojibHUKa, TpareLu
OCHOBBIBAeTCSI Ha [BYX OCHOBHBIX CBOWCTBax IUIOLaZieil, KOTOpble TPUHMMAIOTCS HWCXOAS W3 Har/sJAHbIX
TIpe/ICTaB/IeHNH, a TakxxXe Ha (hopMyJie TUIOIIAZAM KBajipaTa, 0O00CHOBaHMe KOTOPOU He SIB/SIeTCS 00sI3aTeTbHbIM [IJIst
y4aluxcsl.

HeTpasuiiuoHHON /i/i1 IIKOMBHOTO Kypca SIBIsIeTCsl TeopeMa 00 OTHOIIeHWW TUIolja/iell TpeyrojbHUKOB,
MMeIMX 0 paBHOMY yriy. OHa M03BOJIsSIeT B Jja/libHelIleM /1aTh MPOCTOe J0Ka3aTelbCTBO MPU3HAKOB MOA00US
TPEYTOJILHUKOB. B 3TOM COCTOUT O/IHO M3 MTPEUMYIIECTB, 00YC/IOB/IEHHbIX PAaHHUM BBeJIeHUEM TIOHSTHS TI/TOIIa M.

[oka3zaTtenbcTBO TeopeMbl [Iudaropa OCHOBBIBAaeTCS Ha CBOMCTBax IUIomiafed U ¢opmysax AJs Mioliazen
KBa/[paTa | MpsIMOYTo/IbHUKA. Jl0Ka3bIBaeTCsl TaK)Ke TeopeMa, obpatHasi Teopeme [Tudaropa.

ITog00HBIE TPEYrOILHUKH ,19 u

[Togo6HBIe TpeyrosbHUKHU. [Ipu3Haku mo00usi TPeyro/sbHUKOB. [IprMeHeHMe TOZOOWS K [0Ka3aTelbCTBY

TeopeM U peleHUto 3a1au. CUHYC, KOCMHYC U TaHT'€HC OCTPOro yIJia IPsIMOYT0JIbHOIO TPeyroJibHUKA.

OcHogHasi yeib — BBECTH TIOHATHE TMOJO0OHBIX TPEYTOMbHUKOB; PacCMOTPeTh TIPU3HAKUA I10J00Us
TPeyroJIbHUKOB U UX NPUMeHeHMUs; C/ie/laTh [1epBbli 11ar B 0CBOEHUH yJalllUMUCS TPUTOHOMEeTPUUEeCKOro anmnapaTa
reoMeTpUH.

OmnpesienieHre MOAOOHBIX TPEYTOIBHUKOB JAaeTCsi He Ha OCHOBe MpeoOpa3oBaHust 1o/j00us, a uepe3 paBeHCTBO
YIJIOB Y TIPONOPLIMOHA/IBHOCTD CXO/ICTBEHHBIX CTOPOH.

[Mpy3Haku mMO#OOUs TPEeyroNbHUKOB [IOKa3bIBAIOTCS C TIOMOILBI0 TeopeMbl 00 OTHOIIEHWH TUIomazeid
TPEYro/JIbHUKOB, UMEIOLLIUX TI0 pABHOMY YTJTy.

Ha ocHoBe npu3HakoB 1Mof00us JOKa3bIBaeTCsl TeOpeMa O CpefiHel JIMHUM TPeyToJIbHUKa, YTBePKIeHHe O TOUKe
repeceyeHusi MeJWaH TPeyrojbHUKA, a TakKXke [Ba YTBEPXKJEHUs] O MPOMOPLMOHANbHBIX OTpe3Kax B
TIPSIMOYTOJIbHOM TpeyToJibHUKe. [laeTcsi Tipe/icTaB/ieHre 0 MeTo/ie TIoJj00us B 3a/jauax Ha TIOCTPOeHue.

B 3akmtoueHne TeMbl BBOJSATCS 371€MEHTbl TPUTOHOMETPUM — CHUHYC, KOCMHYC W TaHre€HC OCTpPOro yrja
MIPSIMOYTOJILHOTO TPEYTOJ/IbHUKA.

OkpyxHoOCTB ,174

B3aumHoe pacriosniokeHre TIpSIMOM M OKpPY>KHOCTU. KacaTenbHasi K OKPY)KHOCTH, ee CBOMCTBO W TIPU3HAK.
LleHTpanbHble M BOMCaHHbIE YTJibl. YeTbipe 3ameudare/ibHble TOYKWA TpeyroJjibHMKAa. BrnmcaHHasi u omucaHHast
OKDY>KHOCTH.

OcHoeHas yenb — paclIMpUTh CBeJieHUst 00 OKPY>KHOCTH, TI0/TyUeHHbIe YUaluMHUCS B 7 KIacCe; U3yUUTh HOBbIE
(aKTbl, CBS3aHHbIE C OKPY)KHOCTbIO; [I03HAKOMUTbH Y4YalllUXCS C YeTbIpbMsl 3aMeuaTe/bHbIMU TOYKaMH
TpeyroJIbHUKA.

B naHHOI Teme BBOJMTCS MHOIO HOBBIX TMOHATHM U pacCMaTpUBAETCSI MHOTO YTBEP)KAEHWM, CBSI3aHHBIX C
OKPY’KHOCTBIO. [17151 X yCBOEHUs C/ieflyeT YAeaUTh 00/bliioe BHUMaHKe PeleHurto 3a/1au.
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YTBepK/eHUss O TOUKe IiepeceueHrs OHCCEKTPUC TPeyrojbHUKA M TOUKe IIepeceueHusi CepeJuHHBIX
TieprieH/IUKyJISIPOB K CTOPOHAaM TPeYTroJbHUKA BBIBOASATCS KaK CJIe/ICTBUSI U3 TEOPEM O CBOWMCTBAX OMCCEKTPUCHI
yrja U CepeJuHHOrO MepreHArKy/sipa K oTpe3Ky. Teopema O TOUKe IepeceyeHMs] BbICOT TPeyro/bHUKA (MU KX
TIPO/I0/DKEHHH) 10Ka3bIBaeTCs C OMOLLBIO YTBEPKJEHUS O TOUKe TiepeceyeHrst CepeIMHHBIX MepreH UKy IspOB.

Hapsiny c TeopemamMu 00 OKDY)KHOCTSIX, BIIMCAaHHOM B TPEYrOMbHUK U OINKMCAHHOM OKOJI0 Hero,
paccMaTpuBalOTCSl CBOMCTBO CTOPDOH OINMCAHHOTO YeThIPEXYTO/JIbHMKA M CBOMCTBO YIJIOB BIIMCAHHOTO ue-
TBIPEXYTO/IbHUKA.

IloBTOpeHue. Peuienue 3ajau ,4u
OcHoeHas yenb. [TOBTOPUTB, 3aKpenUTh U 00001MTE 0cHOBHBIe 3YH, mosyueHHbIe B 8 Ki1acce.
9 kiacc
BekTopsl. MeTop KoopauHaT, 18 u

[Tonsitue BekTOpa. PaBeHCTBO BeKTOpPOB. Cii0KeHHe Y BbIYMTaHME BEKTOPOB. ¥ MHOXKEHHe BeKTOpa Ha UMCJIO.
Pa3nokeHye BekTOpa MO [JBYM HeKOJ/UIMHeapHbIM BekTopaM. KoopauHaTtel Bektopa. Ilpocreiimme 3amaum B
KOOpAMHATax. YpaBHEHUs] OKPY>KHOCTU U NpsiMOU. [IpriMeHeHre BeKTOPOB M KOOPJMHAT MPH peLleHnH 3a/1au.

OCHOBHAA ye/nb — HAyYUTh YYallluXCs BBITIOJIHATh [JeHCTBUS HaJ, BEKTOPAMM KaK HarlpaBJeHHbIMU OTPe3KaMU,
YTO Ba)KHO JI/151 IPYUMEHEeHUs1 BEKTOPOB B (PM3KKe; T03HAaKOMHUTh C MCI0/b30BaHUEM BEKTOPOB U MeTO/la KOOpAMHAT
TIPU pelleHnH FreOMeTpUUeCKHUX 3a/au.

BekTop orpesiensieTcs Kak HarpaB/IeHHbIN OTPE30K U [eMCTBUS HaJ, BEKTOPAMU BBOJSATCS TaK, KaK 3TO IIPUHATO
B ¢wu3mke, T. E. Kak fAelcTBUS C HampaB/ieHHBIMH OTpe3kam. OCHOBHOe BHUMaHHe [OJ/DKHO OBbITb y[esieHo
BbIpabOTKe yMeHW BBITIOJMHSATL OTepaliiy Haj, BeKTopaMu (CK/Ia/bIBaTh BEKTOPHI M0 TIPaBU/IaM TPeyroJibHUKa U
rapasijiesiorpaMma, CTPOUTb BEKTOp, PaBHBbIM pa3HOCTH [BYX [AaHHBIX BEKTOPOB, a TakKXe BeKTOp, pPaBHBIM
TIPOM3BE/IeHUI0 JAHHOTO BEKTOPA Ha JAaHHOE UKMCIIO0).

Ha mnpumepax mnokasbiBaeTCs, KakK BEKTOPbl MOTYT TPUMEHSATbCS K peLIeHUI0 TeOMeTpPUUeCKUX 3azad.
HemoHcTpupyetcs 3¢(eKTUBHOCTE pUMeHeHus1 GopMyJl /i1 KOOPAUHAT CepeJuHbl O0Tpe3Ka, PaCCTOSTHUSI MEXY
[IByMsI TOUKaMH, YPaBHEHHUH OKPY>KHOCTH U TIPSIMOM B KOHKPETHBIX TeOMeTPUYeCKHX 3aZjlauax, TeM CaMbIM JaeTCst
nipe/icTaB/ieHre 00 U3yueHUH reOMeTpUUYeCKUX (PUryp C MOMOIIbI0 METOZIOB anreOpshl.

CooTHo1IeHHA MeXX/y CTOPOHAMH H YIJIaMHU TpeyrojibHMKa. CKa/lApHoe Npou3Be/ieHHe BeKTOpoB ,11 u

CHHyC, KOCMHYC U TaHreHC yrza. TeopeMbl CMHYCOB U KOCHHYCOB. PellleHve TpeyrosibHUKOB. CKassipHOe
Npor3Be/leHre BeKTOPOB U ero NpUMeHeHUe B reOMeTPUYeCKHX 3a/avax.

OcHogHasi yenb — pa3BUTb yMeHHWe YYallluXcsl MPUMEHATb TPUTOHOMETPUYeCKUM anmapaT IpU pelleHUd
reoMeTpUUYeCKHX 3azau.

Cunyc u KocuHyc moboro yrima ot 0° go 180° BBOAATCS C TIOMOINBIO €JWHUYHON I0/TyOKPY>KHOCTH,
JIOKa3bIBalOTCSI TEOpeMbl CHMHYCOB M KOCHMHYCOB M BBIBOAUTCS elle ofHa ¢opmy/aa IUIOL@Ad TpeyrobHHKa
(monoBrHaA Mpou3BeieHUs ABYX CTOPOH Ha CHHYC yrja MeXAy HHMMH). DTOT amnmapaT MPUMEHSIeTCS K PelLleHUI0
TPeyroJIbHUKOB.

CkasnsipHoe Mpou3sBe/ieHre BeKTOPOB BBOAUTCS KakK B (pu3MKe (MpOU3BeJieHNe JJIMH BEKTOPOB HAa KOCUHYC yTJjia
MeXy HuMH). PaccMaTpyBarOTCd CBOMCTBA CKalsIpHOTO IPOW3BEJIEHHST W ero IpUMeHeHue IIPU pelleHuH
reoMeTpUYeCKUX 3aau.

OCHOBHOe BHHUMaHUE CJIe[lyeT y/Ie/IUTh BbIPaOOTKe MPOUHBIX HABBIKOB B MPUMEHEHUM TPUTOHOMETPHUECKOTO
arirapara Mpy pelleHUuH reoMeTpuUecKrx 3ajad.

JI/IMHA OKPY)XHOCTH M IUI0IaAb Kpyra ,12 u

[IpaBuIbHBIE MHOTOYTO/IBHUKU. OKPY>XHOCTH, OITMCAaHHAs1 OKOJIO TIPaBU/IbHOTO MHOTOYT'OJIbHUKA Y BITMCAHHAs B
Hero. [TocTpoeHyie npaBUIBHBIX MHOIOYTOIBHUKOB. [IHa okpy>kHOCTH [lnomaas kpyra.

OcHo8Has yenb — pacClIMPUThb 3HaHME Yy4YalluXC O MHOIOYrOJIbHUKAax; pacCMOTPeTb IIOHATHS [JIUHbI
OKDPY>KHOCTH U TIOLaZu Kpyra U (hOpMyJibl [I/1s1 UX BBIUKMCIEHUS.

B Hauase TeMbl ZaeTcsi ompefiesieHWe TMPaBWILHOTO MHOTOYTOJIbHUKA, M PacCMaTPUBAIOTCS TeopeMbl 00
OKDPY>KHOCTSIX, ONMCAaHHWe OKOJIO MPaBU/IBHOIO MHOTOYI'OJIbHMKA M BIMCAaHHOM B Hero. C MOMOIIBIO ONUCAaHHOW
OKPY’>KHOCTH DellaroTCs 3a/jau O [IOCTPOeHUU NPaBUIBHOIO 1IeCTUYTO/IbHUKA U [IPaBUIBHOIO 2N-yro/ibHUKA, eC/IN
[laH TIPaBU/IbHBINA N-yTO/IbHUK.

®opMyJibl, BbIpa)kalollle CTOPOHY TMPaBUIBHOIO MHOTOYTOMBHUK U PaJiyC BIHMCAHHOW B HEr0 OKPY’KHOCTU
yepe3 pajiuyC OMMCAHHOW OKPY)XHOCTH, WCIO/b3YIOTCSI TIPU BbIBOJE (OPMY/ JIMHBI OKPY’KHOCTH M IUIOLLAAU
Kpyra. BelBo/, onupaeTcs Ha UHTYUTHMBHOe Tpe/iCTaBeHue O Ipejesie: IPU HeOrpaHWUeHHOM yBeIWYeHUU Yuciia
CTOPOH IPaBWIBHOTO MHOIOYTOJIbHHKA, BIIMCAHHOIO B OKPYKHOCTb, €r0 IepUMeTp CTPeMUTCSl K JJIMHE 3TOU
OKPY’>KHOCTH, a IUIOLa/ib — K IVIOL[a/Zii Kpyra, OrpaHUYeHHOI'0 OKPYKHOCTBIO.
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JBHKenus,84

OTtobpakeHue MIOCKOCTU Ha cebsi. [ToHsTHe nBWKeHUsi. OceBast U LieHTpa/ibHasi CUMMeTpyu. IlapaienbHbii
nepeHoc. [ToBopoT. HanoxxeHust u IBW>KeHUsI.

OcHogHas yenb — TI03HAKOMUTh YUalllUXCsl C TIOHATHE: JBV)KEHUS] U ero CBOMCTBaMH, C OCHOBHBIMU BHUJaMHU
JBIKEHUH, C B3aUMOOTHOIIIEHUSIMU Ha/IO’KeHUW U JBHKEHHUH.

[IBI>KeHWe TIJIOCKOCTU BBOJUTCS KaK OTOOpakeHHWe IJIOCKOCTA Ha cebsl, COXpaHsitolllee pacCTOSTHUE MeXIy
ToukKamu. [Ipy¥ pacCMOTpeHWU BH/IOB JB)KEHWM OCHOBHOE BHHUMaHWE YEJSeTCs TIOCTPOEHHI0 00pa3oB  TOUEK,
NpSIMBIX, OTPE3KOB, TPEYroJbHUKOB TPH OCEBOM U L|eHTpalbHOW CHMMETDUSX, [apajie/lbHOM TepeHoce,
1oBopoT. Ha s¢dekTHbIX MprMepax MOoKa3biBaeTCs MPUMeHeHre ABMXeHU TIPU pellleHnH TeOMeTpUYecKrx 3a/1au.

[ToHsiTvie Ha/OKeHUs1 OTHOCUTCSI B JAHHOM KypCe K UMC/Iy OCHOBHBIX MOHSTUM. []0Ka3bIBaeTCsi, UTO MOHSATHUS
HaJIO)KeHUSI U [IBIDKEHUS SIBJITIOTCS SKBUBAJIEHTHBIMH: JF000€ Ha/IO)KeHWe SIBJISIeTCS JBW)KEHHUEM TUIOCKOCTH U
obparHo. M3yueHue J0Ka3aTenbCTBa He siByisieTe 00s3aTeNbHBIM, OJHAKO CJieflyeT PacCMOTPETh CBSI3b MOHSTHI
HaJIO>KeHUS U IB)KEHUSsT

HauanbHble cBefieHUs1 U3 CTepeoMeTpuu ,84

[Tpeamet cTrepeoMeTpuu. MHororpanHuk. [Ipusma. [Tapannenenunes. O6bveM Tesia. CBOMCTBA MPSIMOYTOJ/ILHOTO

napasnenenunesa. [Tupamuga. Hununap. Konyc .Cdepa v map
00 akcoMax reoMeTpuH ,24
Becesia 06 akcromax reoMeTpUH.

OcHogHas yenb — nathb Oosiee ryboKOe Tpe/iCTaBeHre O CUCTeMe aKCHOM T/IAaHUMeTPUH ¥ aKCHOMaTHYeCKOM
MeToJe.

B nmaHHON Teme paccka3biBaeTCsi O pa3/IMYHbIX CHCTEMax aKCHUOM TFeOMeTpHH, B UYaCTHOCTU O Pa3/UUHbIX
criocobax BBe/IeHHUsI TIOHSTHSI paBeHCTBa GUTryp.

IToBTOpenue. Pemenue 3apau ,9u
OcHoeHas yenb. [TOBTOPUTE, 3aKpeIuTh U 0000IIWUTE MPO/IeHHbIM MaTepraia OCHOBHYHO LITIKOJTY.
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3. TemaTnueckoe IVIdHUPOBaHHE

5 K/1acc
Ne n/m Pa3pesnsl nporpammel Kosn-Bo yacos Copeprkanuve
BocriuTanus ¢ yyetom PTIB
1 HarypasnbHble uncna 20 HHumennekmyanbHoe: BocriuTaHue

OTBETCTBEHHOI'O OTHOLLIEHUS K YUEHUIO,
FOTOBHOCTB K CAMOPa3BUTHIO U
camM000pa30BaHMIO Ha OCHOBE MOTHUBALIMU K
00yuYeHHI0 1 TIO3HAHUIO TeMBI
«HarypanbHble uncia»

CoyuanbHO- KOMMYHUKAMUBHOe:
dbopmupoBaHre ymeHUs1 paboTaTh B
KOJIJIEKTUBE, HAXO/IUTh COT/IaCOBAaHHbIE
peleHust

I'pascdancko- napmuomuueckoe:
BOCIMTaHHWEe POCCUMCKOM TpaXkaAaHCKOM
WIeHTUYHOCTH: TIaTPUOTU3Ma, YBaXKEHUS K
OTeuecTBy, OCO3HaHUs BK/IaJa
OTeueCTBeHHbIX YUEHBIX B Pa3BUTHE
MHUPOBOM HayKH{ Ha rpumMepe pabot

JI.®.Maruuuxkoro.
2 CrnoxxeHuve 1 BLIUMTaHUE 33 HHnmennekmyanbHoe: BOCIIUTaHUE YMEHUs
HaTypa/bHBIX YHCe]I KOHTPOJIMPOBATE MPOLeCcC U pe3y/bTaT

yueOHOM ¥ MaTeMaTUUeCKOou AesaTelbHOCTH
Ha [pyUMepe 3aad Ha C/I0)KeHHe U
BbIYWTaHUE HAaTypa/bHBIX YHCel.

Dcmemuueckoe: BOCIIUTaHUe
5CTeTUUECKOr0 BKyCa U YyBCBa
NIPeKpacHOro Ha IprMepe CUMMeTpPHU B
MIPUPO/ie I apXUTEKType

3doposbecbepezarowyee: ¢dbopmHupoBaHye
TIpaBuUI VH/IMBU/Iya/IbHOTO U
KOJIJIEKTUBHOTO 0e30T1acHOTO TIOBe/IeHHs B
ype3BbIUalHbIX CUTYyaLUsIX, YTPO’KaIOIIUX
KU3HA W 3/I0POBBI0  JIFOZleH, TIpaBUII
NoBe/leHHsI Ha TPaHCIIOpTe W Ha Jjoporax B
XOZle pellieHys] 3a/au Ha JBYDKeHHe.

03 YMHOXeHHe U flenieHne 37 HumennekmyanbHoe: BOCIUTaHUe
HaTypa/IbHbIX YMCET KpPeaTUBHOCTU MBIIUICHUS, UHULIMATUBEI,
HaXOJUMBOCTH, aKTUBHOCTH TIPU PeLleHUr
apu(mMeTHUECKUX 3a/au.

Tpyooegoe: BoCITUTaHKE TPYJOBbIX HABHIKOB
yualuxcs B X0Zie pellieHrst 3a7iau Ha
COBMECTHYI0 paboTy.

COL{UG/HJHO- KOMMYHUKAmMueHoe:
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dbopmupoBaHUe 0CHOB He3011acHOTO
TIOBe/IeHUsI B OBITY, COI[YME C TTIOMOII[bI0
3a/ja4 Ha JBWKeHHUe T10 peke.

OOBIKHOBEHHEBIE IPOOH

18

I/IHmEMeKmyaﬂbHOBI BOCIIUTaHHE
KpeaTHMBHOCTHU MBbIIIJIEHNWS, THUILIMATHUBLI,
HaXO0A4YMBOCTH, dAKTUBHOCTH IIPH pellIeHUH
MaTeMaThu4eCKHMX 3a/ay.

BocnumaHue cemeliHbix YeHHOCMel:
Oco3HaHue 3HAUeHUS CeMbU B XKHU3HU
ye/IoBeKa 1 00ITlecTBa, IPUHATHE 1[eHHOCTH
CceMeNHOM KU3HH, yBaXKUTeJIbHOe U
3a00T/IMBOe OTHOILIIEHHE K UjieHaM CBOei
CeMbH.

Iecatuunbie [podu

48

HMHmennekmyanbHOe:BOCTIUTaHUE
KPeaTHBHOCTU MBbIILIJIeHHS, UHUL[UATHBBI,
HaXO/[YMBOCTH, aKTUBHOCTH TPU pelleHnH
JeCITUYHBIX Apo0beii.

HpascmeeHHoe:
BOCITUTaHHe KyJIbTYpPbI O0ILIeHMSsI.

HOBTOPEHI/IE " CUCTeMaTu3aluda
yq66HOFO MaTepHasid

14

Bcero uacos

170

6 Kj1acc

Ne /11

Paspensl nporpammsl

Koi-Bo yacoB

CopepyxaHue
BocnuTaHus ¢ yueroM PIIB

[enrMocTh HaTypanbHbIX UuCes

17

HMHnmennekmyanbHoe: @opMupoBaHue
TIpe/ICTaB/IeHUI O MaTeMaTHKe KaK YaCTH
0011jeue/I0BeYeCKOU Ky/IBTYPBI, O
3HAUUMOCTH MAaTe€MaTHKH B Pa3BUTHU
I[UBW/IM3AI[UU U COBPEMEHHOT0 00ITiecTBa

CoyuanbHO-KOMMYHUKAMUBHOE : YMeHe
0()OpMJIATH CBOM MBIC/IA B YCTHOM (hOpME;
C/lylIaTh U TIOHUMATh peub [IPYyTUX;
COBMECTHO JI0rOBapUBaThCs O MpaBUsIax
ToBeZleHus 1 OOLeHHs B LIKOJIe U
C/1e[loBaTh UM.

OOBIKHOBEHHBIE IpOOU

38

HMumennekmyanbHoe: BOCIIUTaHUE
CTIOCOOHOCTH K 3MOIMOHATbBHOMY
BOCIIPUSITUIO MaTeMaTHUYeCKUX OOBEKTOB B
YaCTHOCTU [IeHICTBUM C 0OBIKHOBEHHBIMH
JpO0SIMU: C/I0’KEeHHWe, YMHOXKEHHE, Jle/IeHue,
BBIUMTaHUE.
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BocnumaHue cemeliHblx YeHHOCcmeli:
Oco3HaHMe 3HaueHHs CeMbU B XKU3HU
yesioBeKa U 00II[eCTBa, TIPUHSATHE 1[eHHOCTU
ceMelHOM >KU3HH, yBaXkKUTeJIbHOe 1
3a00T/IMBOE OTHOIIIEHHE K U/ieHaM CBOei
CeMbH.

OTHoLIeHNs U NPOTNopLIMK

28

HHmennekmyaabHOe:BOCTIMTaHUE KauecTB
JTMYHOCTH, 00eCTIeunBarOIIUX CIIOCOOHOCTD
TIPUHUMATb CaMOCTOSITe/TbHBIE PelleHusI:
CHCTeMaTU3UPOBATh U PaCLIUPUTh 3HAHUS
YUaIUXCSI O CTEMeHHbIX (QYHKIHSX C
1[eJIbIM TIOKa3aTesieM

HpascmeeHHoe:

BOCIUTaHKE KY/IbTYPhl O0IIeHUS.

ParvioHaibHBIE UKC/Ia U
JIeMCTBUSA HaJl HUMHU

70

HHmennekmyanbHoe:BoCIIUTaHE KPeaTUBHOCTH
MBIILITEHYs], OOIIeKYIbTYPHOTO U
VHTEJJIEKTYabHOTO pa3BUTHS, UHULUATHBSI,
Hax0/UMBOCTH, aKTUBHOCTH MPH pelleHuH
MaTeMaTUUYeCKUX 3a/jau

Tpyodoeoe: popMrpoBaHHe MOTPeOHOCTH B
3aHATHUAX TI0 UHTepecaMm.

[ToBTOpEHME U CHCTEeMaTU3aLUS
yueOHOTro MaTepuasa

17

HpascmeeHHoe:
BOCITUTaHUe KYJIbTYpPbl O0ILIeHMSsI.

30doposbecbepezatouyee:

¢opmMHpoBaHKe MpaBU/ UHAUBUAYATBHOTO
Y KOJIJIEKTUBHOTO 0e30I1acHOro MoBejieHuUs!
B Upe3BbIYalHbIX CUTYyalUsX, YTPOKAIOLMX
JKM3HU M 3[0pPOBBIO JIIOJeW, IpaBUI
NOBe/IeHNsI Ha TPAHCIIOPTe U Ha Joporax B
XOZle pellieHHs] 3a/jau Ha JjBYDKeHHe.

Bcero uacos

170

Kypc «Anredpa»

Knacc

KoJs-Bo
JacoB

Tema

Kon-Bo
KOHTPOJIBH
BIX paboT

CopepxaHue
BocrMTaHus c yuyerom PIIB

Anrebpanuecku e 11

BbIDa’>KeHUA

1

I/IHme/l/leKmya/leoe: BOCIIUTaHHE

OTBETCTBEHHOI'O OTHOLIEHMHSA K YUEHHUIO,
FOTOBHOCTE U CITOCOOHOCTE K CdMOPA3BUTHUIO U
YMEHNKE HaXOAWTh 3HaUeHKe BbIpaKeHMs C
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repeMeHHBbIMU IIPU 3a8JJaHHBIX 3HaYEeHUsIX TlepeMeHHON
Y 3a7aBaTh (hOpMYJIy TIPU OIpe/ie/IeHHBIX yCIOBUSIX.
CoyuanbHO- KOMMYHUKAMUBHASA:

BOCMUTaHKe KOMMYHUKAaTHBHOW KOMITIETEHTHOCTH B
00I1leHUH U COTPYAHUYECTBe CO CBEPCTHUKAMU
MPU U3yYEeHUU IaHHOW TeMBI.

YpaBHeHus ¢ 8 HumennekmyanbHoe:

OJIHUM BOCITMTaHHe CaMOOLIeHKH Ha OCHOBE KPUTEePUst

HeU3BeCTHbIM YCIeITHOCTH yueOHOM eI Te/TbHOCTU B XO/Ie
pellieHusl ypaBHEeHUM pa3/InyHOMN CJI0KHOCTH.
HpascmeeHHoe : BociUTaHye Ky/lIbTypbl
o01meHust.

OpHouneHsl U 17 HHnmennekmyanbHoe:

MHOTI'OUJ/IeHbI yMeHHe I/IaHUPOBaTh CBOY [IeCTBUSI B COOTBETCTBUU
C yueOHBIM 3aJJaHVEM
CoyuanbHo- KOMMyHUKaMuUeHoe: ONUCHIBATh
coj/iepkaHue COBepIllaeMbIX JIeUCTBUH C 1]e/Ibl0
OPVEHTUPOBKH IpeIMeTHO-TIPAaKTUYeCKOH UIH
VIHOWU [1eiITe/IbHOCTU MPU YMHOXKEHWH U Jle/IeHUU
MHOrOU/IeHa Ha MHOT'OU/IeH U TIPU YMHOKeHUH
MHOTO4JIeHa Ha MHOTOUJIeH.

Pasnoxenue 17 HHmennekmyanbHoe: BOCITUTaHKE CIIOCOOHOCTU K

MHOTOY/IEHOB Ha 5MOLIMOHA/IbHOMY BOCTIPUSTHIO MaTeMaTUUeCKUX

MHO>XKUTETN 00BEKTOB B UaCTHOCTU (hOPMYJIbI COKPAILEHHOTO
YMHOKeHMSI: KBaJpaT CyMMbI, KBaJjpaT Pa3HOCTH,
Pa3HOCTb KBaZIpaToB.

Asnrebpanueckuie 19 HumennekmyanbHoe: BOCIIUTaHUE KPeaTHBHOCTU

Apobu MBILIJIEHUS], UHULIMATUBBI, HAX0JUUBOCTU U
aKTUBHOCTU TIPH pellieHWH MaTeMaThueCKuX
3a/la4y U BBINOJIHEHUE [IeMCTBUM C
anrebpanyecKMH ApoOsIMHU.

JInnerinas 11 HHmennekmyanbHoe: BOCTIUTaHWE YMEHUS SICHO,

q)yP&)KHHH uee TOYHO, FPAMOTHO M3/1araTb CBOU MbIC/IA B YCTHON

rpaduk

Y IMCbMEeHHOM peyy, IOHUMaThb CMBbIC/I
NI0CTAaBJ/IEHHOM 3a/lauM, BbICTParBaTh
apryMeHTaL0, IPUBOJUTH IIPUMepPbI U KOHTP
TIpUMepsI MPU NOCTPOeHUH rpadriKa JTUHeHHON
(yHKLMM U oripeiesieHue 110 TpaduKy ero
CBOMCTB.

HpascmeeHHoe:
BOCITUTaHUE KYJIbTYPbI O0IIEeHMSI.
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CucreMsbl ABYX
yPaBHeHUH C
JIByMsi
HEeU3BeCTHBIMU.

13

HHmennekmyanbHoe:

pa3BUTHE MOTHUBOB yUeOHOU /eI TeTbHOCTH U
(hopmMupoBaHUe JTUYHOCTHOI'O CMbIC/IA MPU
pelleHnH 3ajad Ha [IBU)KEeHHUe.
CoyuanbHO-KOMMYHUKAMUBHOe:

BOCMMTaHHE C JJOCTaTOYHOM TMOJTHOTOW U
TOYHOCTBIO BbIp@)KeHHe CBOHWX MbIC/Iel B
COOTBETCTBUM C 33[ja4aMH U YCJIOBUSIMU
KOMMYHHMKAI|MM MPY paboTe B Tlapax W rpyIiax.

OJIeMeHTbI
KOMOWHATOPHUKH

HumennekmyanbHoe: BBICTPAUBAaTh KOHCTPYKLIAN
(yCTHBIE ¥ TUCbMEHHBIE) C UCT0/Ib30BaHUEM
MaTeMaTUueCKOW TePMUHOJIOTUU U CUMBOJIUKH,
BBI/IBUTaTh apryMeHTAL[|0, BBITIOJHSTD TIePeBO/|
TEKCTOB C 0OBIZIEHHOTO s13bIKa Ha
MaTeMaTHUeCKuii u 00paTHO B XO7ie pellleHust
KOMOMHATOPHBIX 3aiay.

Tpydosoe: hopmrpoBaHue TOTpeOHOCTH B
3aHSITUSX TI0 UHTepecaMm.

Htoro

102q

HepaBseHcTtBa

19

HumennekmyanbHoe: BOCIUTaHHE CIIOCOOHOCTU
TPUHUMATH CaMOCTOSITe/TbHbIE PEeIIeHusT;

yMeTb SICHO, TOUHO, TPAMOTHO H3/laraTb CBOU
MBIC/IU B YCTHOW Y TUCbMEHHOM peuu, MOHUMaTh
CMBICJT TIOCTaB/IeHHOM 3ajlauy TIPU  pellieHUur
MPOCTEMIINX HEPaBEHCTB.

[TpubmkeHHbBIE
BBIUMCJ/IEHUST

18

HHmennekmyanbHoe: BOCITUTaHUE CTIOCOOHOCTH K
CaMOoOLIeHKe Ha OCHOBE KpPUTepHSl YCIeIIHOCTH
yueOHOM JIesSTeJTbHOCTH B X0/ie pabOoThI C
MUKPOKA/IbKY/ISITOPOM.

CoyuanbHo- KOMMYHUKAMUBHOe:

ymeHHe 0OpMJISITb CBOU MBIC/IU B YCTHOM
dopMe; ciyiiaTh ¥ IOHUMATh peub APYTHUX;
COBMECTHO /IOTOBapUBaThCS O MPaBHU/IaxX
TIOBe/IeHHsI U OOIIIeHUs B IITKOJIE W C/Ie[JOBATh M.

KBagpaTHblie
KOpHU

12

HMHnmennekmyanbHoe: popmupoBaHue uHTEpeca K
HOBOMY yueOHOMY MaTepuaty, Ciocobam perieHust
HOBBIX 3a71a4, GOPMUPOBaHNe TIOHSITHUN «KBaZpaTHBIN
KOpeHb» U «apu(pMeTHUUeCKUM KBaJpaTHbIIf KOPEeHb»,
YMeHUs HaX0/IUTh 3HaueHue KBaJpaTHOTO KOPHS
HpascmeeHHoe : BoCTIUTaHUE KYJIbTYPbI
00IIIeHMS.

KBazpaTHble
ypaBHeHUs

25

HHmennekmyanbHoe: BOCITUTAHUE Y yUalllerocst
KauecTB, KOTOpbIe 00eCTeuBal0T COLUAIbHYIO
MOOH/ILHOCTb, a TaK >Ke CIIOCOOHOCTh MMPUHUMATh
CaMOCTOSITE/TbHBIE PEIIIeHUs B XO/Ie PellIeHHs
KBAa/[PaTHBIX YPaBHEHUH, Pa3/TUUHBIMU
criocobamu.

Ocmemuueckoe: hOpMUPOBaHE TIPE/ICTAaBIEHUH O
3HAUMMOCTH HayKH MaTeMaTUKH B COBPEMEHHOM
o0I1IeCTBe ¥ KaK 0 yacTy 00IIieue/ioBeuecKkom
KY/IbTYphI Ha TIPUMepe TeopeMbl Buerta
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HpascmeeHHoe:

®opmMUpOBaHKe YBaXKUTETbHOI'O OTHOLLEHUS K
WHOMY MHEHUIO, UCTOPUU U KYJIbType PYTUX
Hapo/0B.

KBagpaTnuHas 14 HnmennekmyanbHoe: hopMUpOBaHUe

byHKIsA yueHU4eCKOW MOTHBALUM K 00yUeHHUI0 1
LieJieHaTipaB/IeHHOM MO3HaBaTeTbHOU
JlesiTe/TbHOCTU Ha MpuMepe rpadrKoB
KBa/IpaTUUHOUN (PYHKLIUU

KBazpaTHble 10 HumennekmyanbHoe: cioco6HOCTb OHATD

HepaBeHCTBa BaKHOCTb PELIeHHUs Pa3/IMYHbIX KBa/JPATHBIX
HepaBeHCTB
HpascmeeHHoe:
BOCIUTaHUe Ky/IbTyphl OOIIIeHusI.

IToBTOpEHHE 4

Hroro 1024

[ToBTOpEHUE 2

Kypca anre6pbI 8

KJlacca

CremneHsb C 13 HHnmennekmyanbHoe: BocriitaHue KauecTB

palMOHATbHBIM JTMYHOCTH, 00eCTIeUunBaOIIUX CITIOCOOHOCTh

roKasaresieM TPUHUMATh CAaMOCTOSITE/IbHbIE PellleHu s :
CUCTeMaTU3UPOBaTh U PacCLIMPUTh 3HAHKUS
yUalxcsi 0 CTeNeHHbIX QYHKIUSIX C LeJIbIM
TroKasaresem
HpascmeeHHoe:
BOCITUTAHUE KYJIbTYPbI O0IIeHMSI.

CrernenHas 15 HumennexkmyanbHoe: 0co3HaHWe BO3HUKILIEH

byHKIUs npobJiemMbl, ompefiesieHre TI0C/IeJ0BaTeIbHOCTH U
COCTaBJIeHHe IJIaHa U [10CJ/1e[;0BaTe/IbHOCTH
JIeHCTBUH /17151 pellieHHs BO3HUKIIIeH 1TpoOieMbl,
BHECeHHe HeoOXOAUMBIX JIOTIOTHEHUH 1
KOPPEKTHMBOB B TIaH U C1ocob /IeHCTBUIA B CiTyuae
pPacxoXK/ieHUsl 3Taj0Ha.

ITporpeccum. 15 HHnmennekmyanbHoe: pasBUTHe MO3HaBaTeIbHbIX
VHTepecoB, yuyeOHbIX MOTUBOB, OCO3HaHKE
He00X0IMMOCTH U3yUueHUsI MaTeMaTHKH,
TIPOsIB/IEHUE T0JI0)KUTE/IbHOTO OTHOLLEHUST K
ypOKaM MaTeMaTUKH, HWHTepeca K MPOYHOMY
YCBOEHHIO y4eOHOro MaTepuarsa, Criocodam
pellieHUs yueOHBIX 3a/1a4, Z0OpO’KenaTeIbHOe
OTHOILIEHVE K CBePCTHHKAM;

CryuatiHble 14 HumennekmyanbHoe: BocritaHue CriocCOOHOCTH K

COOBITHS 5MOLIMOHA/IBHOMY BOCIIPHSATHIO MaTeMaTHUeCKHX
00BEKTOB, 3a/1au, PELIeHH, PacCy KAeHHUH.
Tpyoosoe: hopMupoBaHKe TIOTPEOHOCTH B
3aHATHUSIX 110 UHTepecam.

CryuatiHble 12 HHmennekmyaabHoe: BOCITUTaHUE CTIOCOOHOCTH K
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BeJTMUMHBI IMOL[MOHA/ILHOMY BOCTIPUSITUIO MaTeMaTHyeCKUX
TOHATHH, TOTMUECKUX PAaCCYKAEeHUH, Crioco60B
pelLlieHUs 3a/jau, paCCMaTpPUBaeMbIX MPoOJieM.

CoyuanbHO-KOMMYHUKAMUBHOe ~ :  BOCIIMTaHUe
TOTOBHOCTA TPUHMMAaTh yuyaCTHe B JKU3HHU
TMOJJPOCTKOBOTO 00IIIeCTBEHHOTO 00beJUHEHMS.
Tpyooeoe: BOCIIUTaHKE TOTOBHOCTU K
00/lyMaHHOMY BBIOOPY TIPOdeCcCHu.

MHoecTBa. 16 1 HHnmennekmyanbHoe: pa3BuBath NpeficTaBIeHUe O
Jlorvka MaTeMaTHUeCKOH HayKe Kak cepe ue/loBeuecKou
JleaTeTbHOCTH, 00 3Tarax ee pa3BUTHS, O ee
3HAUMMOCTH /ISl Pa3BUTHSI [IUBUTU3ALIUH;
Tpydoeoe socnumanue: hopMUpOBaHUe
MOTPeOHOCTH B 3aHSTUSX 110 HHTEPECAM.

[ToBTOpEHUE 12 6
Kypca anreOpbl
Hroro 994

Kypc «I'eomerpus»

Knacc Tema Koa-Bo | Kon- | Copepxanue BocriuTaHus ¢ yyerom PIIB
4acoB | BO
KOHT
PoJIb
HBIX
padoT

7 1 HumennekmyanbHoe: pa3BuBaTh Ipe/CTaB/IeHUe O
MaTeMaTUUeCKOU HayKe - TeOMeTpUH, Kak cdepe
Yesi0BeUeCKOU /lesATeIbHOCTH, 00 JTarax ee
pasBUTHS, O ee 3HAYMMOCTH /11 pa3BUTHS
LIMBU/IN3aLUU

I'paxcdaHcko-nampuomuyeckoe: '0TOBHOCTb K
BbIOOPY JKMU3HEHHOTO MyTH B COOTBETCTBUU C

HavanbHele COOCTBEHHBIMU UHTEPeCaMH U BO3MOKHOCTSIMU
reoMeTpyuyecKue
CBeJleHUsI 10

1 HnmennekmyanbHoe: pa3BuUTHE KpeaTUBHOCTU

MBII/IeHWsA, MHUIIMAaTHUBbI, HAX0UKWUBOCTH,
dKTMBHOCTHU IIpU pEIIEHUNU T€OMETPHUUYECKUX 3dayd

TpeyronsHUKU 13 10 Teme « TpeyrobHUKN»
[TapannenbHble 13 1 HumennekmyanbHoe: BOCIIATaHWe YMEHUs SCHO,
npsiMble TOYHO, TPAMOTHO H3/1araTh CBOU MbIC/IU B YCTHOU U

MMCbMEHHOW pe4u, MOHUMATh CMBIC/T
MOCTaB/IeHHOM 3a/]aul, BLICTPAaUBaTh
apryMeHTal[1t0, MPUBOJAUTh IPUMeEPHI U KOHTP
MIpUMephbI MPU MOCTPOEHUU Mapasljie/IbHbIX MPSIMBbIX,
pelleHUH 3aZiau Ha Iapasuie/ibHble NpsMble
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HpascmeeHHoe:
BOCITUTaHWE KYJIbTYPhI OOIIeHUS.

CooTHo1IeHus
M€Ky CTOPOHAMU U
yrJjlaMu
TpeyTroJIbHUKA

18

HHmennekmyaabHoe: BOCTIMUTaHUE KauecTB
JIMYHOCTH, 00eCTeunBaroIyX COLUAIbHYO
MOOUTBHOCTB, CIIOCOOHOCTD MPUHUMATD
CaMOCTOsITe/TbHbIE pellleHus1 B Xo/e pa3bopa 3ajau
Ha COOTHOIIIEHHE MEXAy YyI/laMH M CTOPOHaMH
TPEYTroJIbHUKa

IToBTOpEHuMe.
Permmenue 3a/au

10

HNtoro

68u

qupr €XYT'OJIbBHUKH

14

HumennekmyanbHoe: BbICTpavBaTh KOHCTPYKLIMK
(YCTHBIe ¥ IMCbMEHHBIE) C UCII0/Ib30BaHUEM
MaTeMaTUueCKOM TepPMUHOJIOTUY U CUMBOJIMKHY,
BBI/IBUraTh apryMeHTaL[10, BbIIIOIHSATh [1epPeBO/]
TEKCTOB C 0ObIIEHHOT'O s13bIKa Ha MaTeMaTUueCKuii
¥ 00paTHO B X0/l pelleHus 3a/jau Ha IpUMeHeHHe
CBOMCTB BBIMYKIIbIX YETbIPEXYT OJIbHUKOB..

Tpyoogoe: hopMupoBaHHe TOTPeOHOCTH B
3aHATHSIX TI0 UHTEpecaMm.

[Inowaae

14

HHmennekmyanbHoe: BOCITUTaHUE CIIOCOOHOCTH
MIPUHUMATb CaMOCTOSITe/IbHbIE PellleHNs]; YMeTh
SICHO, TOYHO, PaMOTHO K3/1araTb CBOM MBIC/IU B
YCTHOM ¥ MACbMEHHOM peuu, MOHUMaTh CMbIC/T
MIOCTaB/IEHHOM 3a/lauM IIPU pelleHrny 3ajad Ha
HaXOo’K/eHue TUIoLa/iel BhITyKIIbIX
YeTbIpexXyro/IbHUKOB.

Bocnumatue cemeliHbIX YeHHocmell:
OTBETCTBEHHOE OTHOLLIEHNE K CO3/JaHUI0 CeMbU Ha
OCHOBE OCO3HaHHOTO MPUHSTUS LIeHHOCTe!
CeMeMHOM >KU3HU B XO/le pellleHUs MPaKTUKO-
OpPHEHTUPOBAHHBIX 33/lau Ha HAXOKJeHUe
Tioazield reoMeTpUuecKux uryp.

ITomob6HbIE
TPEYTOIbHUKH

19

HHmennekmyanbHoe: pa3BUTHe UHTepeca K
MaTeMaTHUeCKOMY TBOPUECTBY U MaTeMaTHUeCKUX
CII0COOHOCTEN.

Tpyoogoe: pa3BuTHe WHTepeca K oboralieHuro
CBOMX 3HAHWI U MPUMEHEHUIO UX Ha MpPaKTHKe C
TIOMOIIL[bI0 TIOJJ00US TPeyTOJIbHUKOB.

OKpY’>KHOCTh

17

HHmennekmyanbHOe: BOCTIUTaHUE Y yUall[erocs
KayecTB, KOTOpPbIe 00eCTeurBa0T COLUAIbHYIO
MOOM/IBHOCTB, a TaK >Ke CrIOCOOHOCTh MPUHUMATh
CaMOCTOSITe/IbHbIe pellieHus B X0/ie 3a/lay Ha
TipYMeHeHre CBOWCTB OKPY)KHOCTH.
Dcmemuueckoe: (GopMUPOBaHUe Mpe/iCTaB/IeHUH O
3HAYMMOCTH HayKHd MaTeMaTUKU B COBPeMeHHOM
00I1IeCTBe U KaK 0 YaCTH 0011eue1oBeyecKomn
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KYJIbTYPbI
HpascmeeHHoe:
@®opMHpOBaHHe yBa)KUTe/IbHOI'O OTHOLLIEHHUS K
VHOMY MHEHHUIO.

IToBTOpEHME 4
HToro 68u
HnmennexkmyanbHoe: pa3BuTHe UHTepeca K
MaTremMaTHYeCKOMY TBOPUECTBY M MaTeMaTUUYeCKUX
CTIIOCOOHOCTEH.
HpascmeeHHoe:
BOCITUTaHWE KYJ/IbTYPhI OOIIeHUSI.
BexkTtopsl. 8
HHmennekmyaabHoe: BOCITUTaHWE CITIOCOOHOCTH K
5MOLIMOHA/IbHOMY BOCTIPUSTUIO MaTeMaTUUYeCKHUX
TIOHSITUH, JIOTUYeCKUX PacCy’KAeHH, CriocoboB
pellieHyst 3a/iau, pacCMaTPUBAaeMbIX IPOOJIeM.
CoyuanbHO-KOMMYHUKAMUBHOE : BOCIIUTaHHe
TOTOBHOCTH TIPUHMAMATh y4yaCTHe B )KU3HU
MO/IPOCTKOBOTO OOIIIeCTBEHHOTO 00beJUHEHUS.
Tpydosoe: BOCIIMTaHWe TOTOBHOCTH K
06;ymMmaHHOMY BbIOOpY Tipodeccuu.
MeTo/ KOOpAWHAT 10
HnmennekmyanbHoe: BoCIUTaHUE KPeaTUBHOCTU
MBIIIIEHHS], UTHULIMATHUBbI, HAXO[UMBOCTH,
CooTHoleHus aKTUBHOCTH IpU pellleHUH 3a/au C IIOMOLL[bIO
MeXly CTOpOHaMU U TeopeM CMHYCOB U KOCHMHYCOB.
yr/1amu HpascmeeHHoe:
TC[;{e ;Jf]r:;:;:eMKa. PopMHUpOBaHKe YBaXKUTEBHOIO OTHOIIEHUS K
S —— E:;?XOZ'HEHH}O’ HWCTOPHUH U KYJIbTYpe JPyTrUx
BEKTOPOB. 11
HMumennekmyasnbHoe: BOCIATaHHWE KDUTUUHOCTH
MBILLJIEHVS], YMEeHUS PacIio3HaBaTh JIOTUYECKU
HEKOPPEKTHbIe BbICKa3bIBaHUS, OT/IMYATh TUIIOTE3y
oT (haKkTa B XO7ie HaXOXKAEeHUs [IJTUHbI OKPY>KHOCTU
LnMHa OKpYy>KHOCTH M TIiotaAu Kpyra.
Y IUI0LIaAb Kpyra. 12
HumennekmyanbHoe: pa3BUBaTh Ipe/iCTaB/lieHUe O
MaTeMaTHUeCcKoi HaykKe Kak cepe yesoBeueckon
JiesiTeNTbHOCTH, 00 3Tarax ee pa3BUTHUS, O ee
3HAUMMOCTH [i/151 Pa3BUTHS LIUBU/IM3AL1N;
Tpydoeoe socnumaHue: (opMHpOBaHUe
[BWxKeHus. 8 1oTpeOHOCTH B 3aHATHUSIX 110 HHTEPECaM.
HauanbHbie I'padxcoaHcko- nampuomuueckoe: BOCITUTaHUe
CBeJieHus 13 TOTOBHOCTB K BbIOOPY )KM3HEHHOTO TTyTH B
CTepeoMeTpuu 8 COOTBETCTBUU C COOCTBEHHBIMU UHTEPeCaMH U
BO3MOYXHOCTSIMU
HpascmeeHHoe:
06 akcromax BOCITUTAHHe KyJIbTYPhI O0IIeHMSI.
TJIAaHUMETPUU 2
[ToBTOpeEHue. 7

PerieHue 3a7au.
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HNtoro

66u
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	Планируемые результаты освоения учебного предмета Личностные результаты
	Личностные универсальные учебные действия У выпускника будут сформированы :
	У ученика могут быть сформированы:

	Метапредметные результаты
	Познавательные универсальные учебные действия Ученик научится
	Ученик получит возможность научиться:

	Регулятивные универсальные учебные действия Ученик научится
	Ученик получит возможность научиться:

	Коммуникативные универсальные учебные действия Ученик научится
	Ученик получит возможность научиться
	Выпускник научится в 5-6 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 5-6 классах (для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях)


	Предметные результаты по курсу «Алгебра»
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях

	Критерии оценивания знаний учащихся
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