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IosicHuTeNLHAA 3aNIUCKA

Pabouast nporpamma «IloaroroBka k OI'D mo marematuke» i oOydaronmxcs 9
KJIacca COCTABJIEHA B COOTBETCTBUU C HOPMATUBHO-IIPABOBBIMU IOKYMEHTAMU:

1. denepanbHbIi 3aK0H OT 29 nekabps 2012 roma Ne 273-03 «O0
oOpazoBanuu B Poccuiickoit @enepanumny;

2. denepanbHbIN roCy1apCTBEHHBIN 00pazoBaTeNbHbII cTagaapra
OCHOBHOro  oOmero o0Opa3oBaHus, YTBEpXKACHHBIM NpHKa3oM MwuHuUCTEpCTBa
obOpazoBanus 1 Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897, ¢ usmenenusimu
u gonoiaHeHussMHU oT 29 nekabps 2014 r. N1644, ot 31 nexabps 2015 r. N1577,

3. ®denepanbHbI NEpeUeHb YUEOHUKOB, PEKOMEHYEMBIX K HCIOJIb30BAHUIO
Py  peaM3alii HUMEIIUX TOCYAAPCTBEHHYIO aKKpEIUTalui0 o0pa30BaTeIbHBIX
IpOrpaMM HayajgbHOrO OOIIEro, OCHOBHOTO OOIEro, CPeHEro oOIIero oopasoBaHus,
YTBEPKACHHOIO0 npukazoM MuHucrepctBa npocseuenuss Poccuiickon denepanuu ot
28.12.2018 Ne 345;

4, PaGouune nporpammel mo Mmarematuke: 5-11 kimaccsl/ (A.I.Mep3sik,
B.B.Ilononckuit, M.C.Sxup u np.). — M.: Benrana-I'pad, 2017.

eas kypca:

CHCTEMaTH3aIlMs 3HAaHUI 1 CIIOCOOOB ACATEIFHOCTH YUaIIUXCS 10 MaTEMaTHKE 3a
KypC OCHOBHOM WIKOJbI, MOATOTOBKAa oOOydaromuxcs 9 Kkjgacca K OCHOBHOMY
rocyJIapCTBEHHOMY K3aMEHY M0 MaTEMAaTHKE.

3agayu kypca:

o 3aKpenuTh OCHOBHBIE TEOPETHYECKUE TIOHATUS MW ONPEIEICHUS 110
OCHOBHBIM M3Y4Ya€MBbIM pa3JieiiaM;

o OtpaboTaTh OCHOBHBIE THUIIBI 3afa4y  u3yyaeMbix TunoB KMM OI'D
«Anredpa» u «I'eoMeTpus» M UX aJITOPUTM PELIEHUS;

o ®opmHUpoBaTh y O0Yy4arOIMXCA LEIOCTHOIO MPEICTaBICHHUS O TEME, €€
3HAYEHUS B pa3/ieiie MATEMATUKH, MEXIPEAMETHBIE CBSI3U C IPYTUMU TEMAMHU;

o CriocoOCcTBOBATH UHTEJUIEKTY AJIbHOMY Pa3BUTHIO yJaluxcs,

(GbOpMHpPOBAHMIO  KAYeCTB  MBINIJICHUS, XapaKTepHbIX  JUIsi  MaTeMaTHYECKOM
JESTEIPHOCTH W HEOOXOJIMMBIX YYEHHMKY Juisi ycrmemHo caaun OI'D, nmns oOmiei
COLIMAJIbHOM OPUEHTALINY;

o AKIEHTUPOBATh BHUMAHHME Yy4YalIUXCS Ha €AUHBIX TPeOOBaHUAX K
npaBwiiaM O(QOpMIICHHS Pa3IUYHBIX BHUJIOB 3aJaHUM, BKJIOYAEMBbIX B HTOTOBYIO
aTTECTAMIO 34 KypC OCHOBHOW IIIKOJIBI.

o Croco6CcTBOBaTh CO3JJAaHUIO YCIIOBUN OCMBICIICHHOCTH YUCHHS, BKIIOUCHHUSI
B HEro 0o0ydaromierocsi Ha ypOBHE HE TOJIbKO MHTEIIEKTYaJlbHOW, HO JUYHOCTHOU H
COIMAIbHON aKTUBHOCTH C IPUMEHEHUEM TeX WU MHBIX METOJIOB 00YUYCHUSI.

[Tporpamma kypca «lloaroroBka k OI'D mo MaremaTuke» NpeAHa3HA4YeHa ISt
MOBBIMICHUST d(PPEKTUBHOCTH TOATOTOBKM oOydJarommxcss 9 kigacca K OCHOBHOMY
roCyJlapCTBEHHOMY 9K3aMEHy IO MaTeMaTHKe 3a KypC OCHOBHOW IIKOJbI H
npeaycMaTpuBaeT MX MOATOTOBKY K JalibHEHIIeMy OOY4YeHHUIO B CpEeAHEH IIKOJIe»;
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HanpaBJeH Ha BOCIOJHEHHE HEAOCTAIOIIMX 3HAHUM, OTPaOOTKY MPHUEMOB pPEIICHHUS
3alaHUid  pa3IMYHBIX TUIIOB M YPOBHEH CJIOXKHOCTH BHE 3aBHUCHUMOCTH OT
GbopMyIMpPOBKH, a Takke OTpabOTKy THNOBBIX 3amanuii OI'D mo maTemaTuke Ha
TECTOBOM MaTepuaje; MO3BOJUT CUCTEMATU3UPOBAaTh U YIIIyOUTh 3HAHUS yYaIUXCS 110
pa3MYHBIM pa3zesiaM Kypca MaTeMaTWKH OCHOBHOM IIKOJIBI (apudmeTuke, anredpe,
CTaTUCTUKE, TCOPUU BEPOSITHOCTEN U TEOMETPUH ).

[Iporpamma kypca cocTtaBieHa Ha ocHoBe (O0s3aTeTbHOTO MHUHHUMYyMa
cCo/iep’KaHusl 00pa30BaTENIbHBIX MPOrpaMM MO MaTeMaTHKe U TpeOOBaHHMII K yPOBHIO
MOJITOTOBKU BBIMMYCKHMKOB OCHOBHOM MIKOJBI, ¢ yuyeTtom Crnenmbuxkamuu KM nmns
nposeacHus OI'D mo maTemaTuke u

Komudukaropa npoBepsieMbix TpeboBanmii k pesynbratam ocBoeHuss OOIT OO0
U DJIEMEHTOB cojiepxkaHus sl npoBeneHuss OI'D mo mareMartwke, MOATOTOBICHHBIX
OUIIN.

B cootBercTBUU ¢ yueOHbIM MmaHOM Ha 2024-2025 yueOHbIN rog Ha U3y4YeHHE
Kypca otBeeHo 17 yacos (0,5 vac B Hezemo).

Ilnanupyembie pe3yabTaThl 0CBOCHHS NIPOrPaMMBbI Kypca

Jluunocmmvwle pesyromamsoi:

o OTBETCTBEHHOE OTHOILIEHHWE K YYEHHIO, FOTOBHOCTb U CIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMM K OOYUYEHHUIO U MO3HAHUIO,
OCO3HAHHOMY BBIOOPY M TMOCTPOCHUIO JajbHEWIleW HWHIWBUAYAJIbHOW TPaeKTOPUU
oOpa3oBaHMsl Ha 0a3e OpPHEHTHPOBKM B MHpe Mpodeccuii u NpoPecCHOHATbHBIX
IPEANOYTEHHM, C YYETOM YCTOMYMBBIX [TO3HABATEIBHBIX HHTEPECOB, @ TAKKE HA OCHOBE
(opMUpPOBaHUS YBAXKUTEIBHOIO OTHOLIEHUS K TPYLY.

o @opMHPOBAaHUE  LEJOCTHOIO  MHPOBO33PEHMS,  COOTBETCTBYIOILETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MIPAKTUKH.
e  OcBoeHHE COLMAIBHBIX HOPM, IPaBHJ NOBEAEHHA, pojed M (opMm
COLMAIBHOM KU3HMU.

o Pa3zBuTte MOpaJIBbHOrO CO3HAHUSI W KOMIIETEHTHOCTA B PEIICHUU
MOpaJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, POpMHUPOBAHUST HPABCTBEHHBIX
YyBCTB U HPABCTBEHHOTO MOBEICHUS, OCO3HAHHOTO W OTBETCTBEHHOIO OTHOIICHUS K
HPABCTBEHHBIM MOCTYTIKAM.

o  ®dopmHupOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYIHUYECTBE.

e  ®dopmupoBaHHE  CHOCOOHOCTM K  SMOIMOHAJIBLHOMY  BOCHIPHITHIO
MaTeMaTU4YeCKuX 00BEKTOB, 3a/1a4, PEIICHUH, PaCCYyKICHUI

Memanpeomemmuvie pe3yromamul 00y4eHuUs

Pecynamuenvie YY/|

o onpenensaTh cOOCTBEHHBIC MPOOJEMbl M IPHYMHBI X BO3HUKHOBCHHS TIPH
paboTe ¢ MaTeMaTUYECKUMH O0BEKTaMU;
o dbopMyIMpoBaTh COOCTBEHHBIE BEPCHUM WM TMPUMEHATH YK€ W3BECTHBIC

dbopMBI W METOABI PpEUIEHUS MaTeMaTH4YeCKoW mpolOsieMbl, (GopMyIupoBaTh
MIPEANOIOKEHUS U CTPOUTh THUIIOTE3bl OTHOCHUTEIBHO PAacCMaTPUBAEMOTO OOBEKTa U
MIPEABOCXUIIATE PE3YJIbTAThl CBOCH YUEOHO-TIO3HABATEILHOM IS TEILHOCTH;



o OTIPEeNENATh MYTH JOCTHIKCHHS IIeJiel W B3BEUIMBATH  BO3MOXKHOCTHU
paspeleHus OMNpeAeNeHHBIX Y4eOHO-TIO3HABATEIbHBIX 337ad B COOTBETCTBHH C
OTIpeIeTICHHBIMU KPUTEPUSIMH U 3a7a4aMHu;

o BBICTpanBaTh COOCTBEHHOE O00pa30BaTEIbHOE MOANPOCTPAHCTBO IS
pasperieHusl OmpeNeCHHOTO Kpyra 3ajad, ONpeAeisaTb W HaXOIAUTh YCIOBHUS IS
peanuzaiuu uaen 1 miaHoB (CaMooOyUYeHuHe);

o CaMOCTOSTENIbHO BBIOMpATh Cpeau NPEJIOKEHHBIX pecypcoB Haubosee
s pexTuBHbBIC U 3HAYUMBIE NPU PabOTE C ONPEACICHHON MaTEMaTUYECKON MOJIEIIbIO;
o YMETh COCTaBJIATh IUIAH pa3pelieHus] ONpPENENIEHHOTO Kpyra 3ajad,

WCTIONB3Ysl PA3IMYHBIE CXEMbI, PECYpChl MOCTPOCHUS IUarpaMM, MEHTAJIbHBIX Kapr,
MO3BOJISIFOIIMX MTPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHAIU3 3a]1a4H;

o YMETh IUIAHUPOBATh CBOM 00pa3oBaTEIbHBIN MapHIPyT, KOPPEKTUPOBATH U
BHOCHUTH OIPEJCICHHbIE U3MEHEHHUS, KAaUECTBEHHO BIIMAIONIME HA KOHEUYHBIN MPOIYKT
y4eOHO-TI03HaBATEILHOM JIEATETbHOCTH;

o YMEHHE KA4eCTBEHHO COOTHOCHTh CBOM JIEMCTBUS C NPEABKYIIAEMbIM
UTOTOM  y4eOHO-TIO3HABATENBHON  JEATEIBHOCTH  TOCPEJACTBOM  KOHTPOJA U
IUTAHUPOBAHUS y4eOHOTO MPOIEcCa B COOTBETCTBUM C U3MEHSIOMIMMUCS CUTYAIlUIMUA U
MIPUMEHSIEMBIMU CpEJICTBaMU U (PopMamMu OpraHu3alui COTPYJHUYECTBA, a TaK¥Ke
MHIUBUTyJIbHOM paOOThI HAa YPOKE;

o YMEHHE OTOMpPATh COOTBETCTBYIOUIUME CPEJICTBA peaau3alliu pPelIeHUs
MaTeMaTUYECKUX 3aja4, NoAOUpaTh UHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH TPaeKTOpUU
B paboTe ¢ MaTEMaTUYECKUMU MTOHSATUSMU U MOJICIISIMH;

Ho3nasamenvnwvie YY/|

o YMEHHE ONPEIENIATH OCHOBOMNOJIATAOIIEE MTOHATHE U MPOU3BOIUTH JIOTUKO-
CTPYKTYpPHBI aHaIu3, OINPEIENATh OCHOBHBIE MPU3HAKHM U CBOWMCTBA C MOMOIIbIO
COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB;

o YMEHHE MPOBOJUTH KJacCU(PUKAIMIO OOBEKTOB Ha OCHOBE KPUTEPHUEB,
BBIJICJISITh OCHOBHOE Ha (DOHE BTOPOCTEIICHHBIX JaHHBIX;

o yMEHUE MPOBOAUTH JIOTUUECKOE PACCYXKICHUE B HAMPABICHUU OT OOIIUX
3aKOHOMEPHOCTEW U3y4aeMOM 3a/1a4M 10 YaCTHBIX PACCMOTPEHUI;

o YMEHUE CTPOUTH JIOTHUYECKUE PACCYXKICHUS HAa OCHOBE CHCTEMHBIX
CPaBHEHHUN OCHOBHBIX KOMIIOHEHTOB H3y4a€MOr0 MaTE€MaTHYECKOIro pasleiia Wi
MOJIETH, TTIOHSATUSI UM KJIACCOB, BBIJIENSS ONPEEICHHbIE CYIIIECTBEHHBIC TPU3HAKU WIIH
KPUTEPUH;

o YMEHHE BBISIBISATh, CTPOUTh 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTD
COOTBETCTBYIOIIMX IETIOYEK PACCYXKIEHUMN MpU padOTe ¢ MATEMATUIECKUMHU 33]la4aMH,
yMETh TIOJIPOOHO M CKATO MPENCTABIATH JCTANTM3AIUI0O OCHOBHBIX KOMIIOHEHTOB MpHU
JI0Ka3aTEIbCTBE MOHITUN U COOTHOIIICHUIT HAa MAaTEMATHYECKOM SI3BIKE;

o YMEHHUE OPraHU30BbIBATH TMOWCK U BBISBJIATH MPUYUHBI BO3HHUKAIOIIUX
MPOIIECCOB, SIBJICHUH, HauOosee BEpOSTHBIC (PAKTOPHI, O KOTOPHIM MaTEMaTHUYECKHE
MOJEM U OOBEKTHI BEAyT c€0sl MO OMNpeAeeHHBIM JIOTMYECKUM 3aKOHaM, yMETb
MPUBOJUTH MPUUYUHHO-CIICICTBEHHBIN aHAN3 MOHSATUM, CYXKICHUM U MaTeMaTUYECKHUX
3aKOHOB;



o YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb MpPH 3aJaHHOM YCIIOBUH,
oOnagarouiell  ONpeACNICHHBIMU  XapaKTepUCTUKaMU  OOBbEKTa TMpU  HAIWYUU
OMpEJEICHHBIX KOMIIOHEHTOB (DOPMUPYIOIIETOCS  MPEAIoiaraeMoro MOHSATHS WIIU
SIBIICHUS;

o YMEHHUE MEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTaBJISIOLLYIO
MaTEeMaTHYECKOM 3aJaud Ha S3bIK TIpa@UUecKOro OTOOpa)KeHHsI - COCTaBIICHUS
MaTeMaTUYeCKOM MOJIEININ, COXPAHSIOIIEN OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKHU;

o yMEHUE 3a/1aBaTh IJIaH PEIIeHUs] MaTEMAaTUYECKOH 3a/1auu, PEealn30BhIBATh
QITOPUTM JEHCTBUM KaK TOIIArOBOM WHCTPYKIMU JJisi  pa3pelieHus y4yeOHO-
MO03HABATENILHOM 3a/1a4H;

o YMEHHUE CTPOUTH JOKA3aTE€IbCTBO METOIOM OT MMPOTHUBHOIO;

o yMeHHe  paboTatb C  MpOOJEMHON  CUTyalMed,  OCYIIECTBIISTH
o0Opa3oBaTeNbHBI MPOIECC MOCPEACTBOM IMOMCKAa METOJOB U CIOCOOOB pa3pelieHus
3aJ1a4uM, ONPEEIIATh TPAHULBI CBOETO 00Pa30BATEIBHOIO IPOCTPAHCTBRA;

o YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIATH INIABHOE YCIOBHUE 3aJa4u U
yCTaHABJIMBATh COOTHOLIEHUE pacCMaTpUBAEMbIX OOBEKTOB,;
. YMEHUE MEepeBOJAUTh, WHTEPIPETHPOBATh TEKCT B HHBIE (POPMBI

MpEJCTaBICHUsT WH(OpMAIMKU: CXEMBbI, AWarpaMmbl, rpaduueckoe MpeACTaBICHUE
JAHHBIX;

Kommynukamuenwvie YY/|

o yMeHHue paboTaTth B KOMaHJie, JOPMUPOBAHUE HABBIKOB COTPYJIHUYECTBA U
y4eOHOTO B3aMMOJICUCTBUS B YCIOBHUSX KOMAaHAHOW UIPbl WIA HWHON (OPMBI
B3aUMO/ICHCTBUS;

o YMEHHE pacipeaeisiTh POJIM U 33Jla4d B paMKaxX 3aHATHS, (GOPMUPYS TAKXKE
HaBBIKHM OPTaHU3aTOPCKOTO XapaKTepa,

o yMEHUE OIEHHWBATh MPaBUIBHOCTh COOCTBEHHBIX JEWUCTBHM, a TaKxKe
NEATEIBHOCTU IPYTUX YYACTHUKOB KOMAaH/IbI;

o KOPPEeKTHO, B paMKax 3a7ad KOMMYHHUKaluu, (opmMyIupoBaTh H
OTCTauBaTh B3TJIA/bI, ApPryMEHTUPOBATh JIOBOJbI, BBIBOJbI, a TAKKE BBIABUTATh
KOHTapTryMEHThI, HEOOXOIMMBbIE JIJIsl BBISIBJICHUSI CUTYaIlMU YCIIeXa B PEIICHUH TOW WM
WHOM MaTeMaTHYECKOM 3aJ1auH;

o YMEHHME TOJIb30BaThCSI MaTEeMaTUUYECKUMHU TEPMHUHAMU ISl  PELICHUS
y4eOHO-TI03HABATENIBHBIX 337a4, a TaKXe CTPOUTh COOTBETCTBYIOIIUE PEUCBBIC
BBICKQ3bIBAHUSI HA MAaTEMaTHYECKOM SI3bIKE€ [IJI1 BBICTpAMBAHUS MAaTEMaTUYECKOU
MOJEINH;

. YMETh CTPOUTHh MATEMATHYECKUE MOJIEIN C MOMOLIBIO COOTBETCTBYIOLIETO
MPOrpaMMHOT0 0OecreueHusi, CEpBUCOB CBOOOIHOTO OTAAJIEHHOTO JOCTYIIA;
o YMETh TPAMOTHO U YETKO, corjiacHo npasuiam opopmiienuss KUM-a OI'D

3aHOCHUTbH TTOJTYUYCHHBIC PE3YJIbTAThI - OTBETHI.
lIpeomemnvle pe3ynomamui:
o (dbopMHUpOBaHNE HABBIKOB MOMCKA MAaTEMAaTUYECKOTO0 METOJa, aTOPUTMA H
MOMCKa PEIICHUS 3a/1aud B CTPYKType 3aaad OI'3;

° dbopMupoBaHHE HaBbIKA PEIICHUS ONPEISISHHBIX THIIOB 33/1a4 B CTPYKTYpe
3agad OI'D;



o yMeHHME paboTaTh ¢ TaOIMIIAMH, CO CXEMAMM, C TEKCTOBBIMU JAaHHBIMU;
yMETh NpeoOpa3oBbIBaTh 3HAKM M CHUMBOJIBI B JJOKA3aTEJIbCTBAX U IMPUMEHSIEMBIX
METOJax Ul pelieHus: o0pa3oBaTeNbHbIX 3a/1a4;

o yMEHHE MPUBOJUTH B CUCTEMY, COMTOCTABIISATH, 00001IaTh M aHATU3UPOBATH
MH(POPMALMOHHBIE KOMIIOHEHTHl MAaTeMAaTUYECKOTO XapakTepa M yMETh MPUMEHSThH
3aKOHBI ¥ IIPaBUJIA JJIsl PEIICHNS] KOHKPETHBIX 3a/1a4;

J YMEHHE BBLACIATH ITIABHYI0 U M30BITOUHYI0 MH(POpPMALUIO, IPOU3BOAUTH
CMBICIIOBOE C)KaTHE MaTEMaTHMYECKHUX (DAKTOB, COBOKYIMHOCTHM METOJIOB U CHOCOOOB
pELICHUs; YMETh MPEACTABIATh B CIOBECHOW (pOpME, UCIIOJB3YSI CXEMBbl U Pa3InYHbIC
TaOJIUIBL, TPpaUKU U TUarpaMMbl, KapThl IOHATUN U KJIacTepbl, OCHOBHBIE HJIEU U IUIaH
peLIeHUs TOW WK UHOM MaTEMAaTUYECKOU 3a/1auH.

Tpebosanus Kk ypo8HIO NOO20MOBKU YUaAUUXCS

HarypaJjbHbie ynciaa. {poou. PanuonanbHbie yucaa

Buinycknuk nayuumces:

° IIOHUMAaTh OCOOCHHOCTH JECITUYHOM CHCTEMBI CUHCIICHUS,

° OIIEpUPOBATH TMOHATUSIMHU, CBA3AHHBIMHU C JIEJIMMOCTBIO HATYpPAJIbHBIX
YHCEJT,

° BbIpaXXaTh YKCJIa B OSKBHUBAJCHTHbIX (opMax, BbIOMpas Hauboliee
MOJIXOASIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYAalluU;

° CpaBHUBATh U YIIOPSAI0YMBATh PALIMOHAIBHBIC YHCIIA;

° BBITIOJIHATH BBIYMCIICHUS C PALMOHAIBHBIMU YUCIIAMH, COUYETast YCTHBIC U
MMICbMEHHBIE TIPUEMBI BEIYUCIICHUN, TPUMEHECHUE KATBKYJIATOPA;

° WCMOJIb30BaTh MOHATUS U YMEHUSA, CBSI3aHHBIE C MPONOPUHUOHAIBHOCTHIO

BEJIMYMH, MTPOLECHTAMH, B XOJI€ PEIICHUS MATEMATHYECKUX 3aJ]1a4 U 3a7a4 U3 CMEKHBIX
MPEIMETOB, BBIMOJIHATH HECIOKHBIE TPAKTUUECKUE PACUETHI.

JlelficTBUTE/IbHBIE YHCJIA

Buinycknuk nayuumes:

o UCII0JI30BaTh HAayaJbHbIE MPEICTABICHUS O MHOYKECTBE JIEUCTBUTEIIBHBIX
YHCEJT;

J ONepupoBaTh MOHATHEM KBAJAPATHOTO KOpPHS, NPUMEHSATH €ro B
BBIYHCIICHUSX.

AnredpanvecKue BhIPaKEHUA

Buinycknuxnayuumcs:

o ONEpUPOBAThH HOHATUAMU «TOXAECTBOY, «TOXIECTBEHHOE

npeoOpa3oBaHuey», pelaTh 3ajayd, cojepikalme OyKBEHHBbIC JaHHBIC, padoTaTh C
dbopmynamu;

o BBIIIOJIHATh MPeoOpa3oBaHUs BBIPAKCHHUM, COJECPXKAIIUX CTEICHH C
LIEJIBIMM TIOKA3aTeJIsIMUA U KBaJpaTHbIC KOPHH;

o BBITIOJTHATh TOXKJIECTBEHHBIE MPE0Opa30BaHUs pallMOHATIBLHBIX BhIpaKECHUN
Ha OCHOBE MPaBWJI JEHCTBUIN HAJl MHOTOUYJICHAMU U aJIreOpanvdecKUMH JAPOOsSMH;

o BBIMOJIHATD Pa3I0KEHNE MHOTOUJICHOB HA MHOYKHUTEJIH.

YpaBHeHust

Buinycknux nayuumcs:




o pemaTh OCHOBHBIE BUJIbl PALIMOHAJIBHBIX YPABHEHHUU C OJHOM MEPEMEHHOM,
CUCTEMBI IBYX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU;

o IIOHMMATh YPABHEHHE KAaK BAXKHEWIIYIO MAaTEMAaTHYECKYIO MOJAECNb IS
OTHCAHUS U U3YYEHUS Pa3HOOOPA3HBIX PEAbHBIX CUTYAllU, PeIIaTh TEKCTOBBIC 3a7a4n
anreOpandecKuM METOI0M;

o NPUMEHSTh Tpaduueckue MpeCcTaBIeHUs sl UCCIIEOBAHUSl ypaBHEHU,
UCCIICJOBAHUS U PELICHHS CUCTEM YPABHEHUI C IBYMS IEPEMEHHBIMMU.

HepaBencrBa

Buinycknuk nayyumes:

o MIOHUMAaTh W NPUMEHSATh TEPMUHOJOTHUIO W CUMBOJIMKY, CBSI3aHHBIE C
OTHOILLIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

. pelIaTh JIMHEMHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM W UX CHCTEMBI,
pelaTh KBaJipaTHbIE HEPABEHCTBA C OMOPOH Ha rpaduyecKkre mpeCTaBICHUS.

OcHoBHbIe OHATHSA. UNCI0BbIE PYyHKIMHT

Buinycknuk nayuumes:

o MOHUMAaTh M UCIOJb30BaTh (PYHKIIMOHAIbHBIC MTOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHN);

o CTPOUTh TpauKU BIEMEHTAapHBIX (YHKIMI; UCCIEeN0BaTh CBOWCTBA
YUCJIOBBIX (PYHKIIUM HA OCHOBE U3Y4YEHUS MOBEACHUS UX TPaPUKOB;

o NOHUMAaTh (QYHKIHIO KaK BaXKHEWIIYI0 MaTEMaTUYECKyl0 MOJENb s
OMKCaHMS MPOIIECCOB U SIBJICHUIN OKPY>KAIOIIETO MHUpA, MPUMEHITh (DYHKIIMOHATIBHBIN
A3bIK JUJIA  ONUCAHUS W UCCJENOBAaHUS 3aBUCUMOCTEH MexAy (DU3NYECKUMU
BEJIMYMHAMM.

OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumcs:

o UCIIOJIb30BaTh  MPOCTEHMIIME CHOCOOBbl MPEACTAaBIECHUS M aHaIM3a
CTaTUCTUYECKUX JAHHBIX.

Cuy4yaiinbie COObITHSI M BEPOSITHOCTD

BopInyCKHMKHAYy4YUTCSH

o HaXOJUTHOTHOCUTEIHFHYIO YaCTOTY M BEPOSTHOCTH CIIy4aitHOTO COOBITHS.
KomOunaropuka
o BrimyckHUK Hay4duTCs peniaTh KOMOWHATOPHBIE 3aJlayd HAa HaXOXJICHHE

quciia 00bEKTOB MJIM KOMOMHAIIMIA.
Harasinnas reomerpust
Buinycknux nayvuumesi.:

o pacro3HaBaTh Ha YEPTEKaxX, PUCYHKAaX, MOJIEISIX M B OKPYKAIOIIEM MUPE
MJIOCKUE ¥ TIPOCTPAHCTBEHHBIE TE€OMETPUUECKHE (PUTYPHI;

o pacmo3HaBaTh pa3BEPTKM KyOa, NPSIMOYTOJBHOTO TMapasliesenuresa,
IPaBUIBHOM MUPAMUJIBI, TUIMHAPA U KOHYCA;

o CTPOUTH Pa3BEPTKH KyOa W IPAMOYTOJILHOTO MapalieyIeue/a;

o OTpeneNnsaTh IO JWHEWHBIM pa3MepaMm pa3BEPTKH (UTYpPHI JTUHEHHBIC
pasMepsl camoii purypsl 1 HA0OOPOT;

o BBIYHUCIISATH 00BEM MPSIMOYTOIBLHOTO TapaJijIeNIeTIUITe 1A,

I'eomerpuyeckue purypsi



Buinycknuk nayuumcs:

o MOJIb30BaThCSL  SI3BIKOM ~ TE€OMETPpUM I ONHMCAHMS ~ MPEAMETOB
OKPY>KaIOIIeT0 MUPA U UX B3aUMHOI'O PACIOJIOKECHHUS;

o pacro3HaBaTh U M300paxaTh Ha YEPTEKAX U PUCYHKAX T'€OMETPUYECKUE
Gburypsl 1 UX KOHGUTYpaIUH;

o HAXOJUTh 3HAYCHUS JIJIMH JIMHEWHBIX 3JIEMEHTOB (DUTYyp U WX OTHOIICHHUS,
rpagycHyto Mepy yrioB ot 0° o 180°, nmpumeHss onpenesieHus, CBOMCTBA U NMPU3HAKU
buryp u HUX DJIEMEHTOB, OTHOIICHHS ¢GuUryp (paBEHCTBO, MOJ00ME, CUMMETPHH,
MOBOPOT, MapajulieNbHbIN NEePEeHoc);

o ONEpUPOBaTh C HAYAJBHBIMU THOHATHUSMU TPUTOHOMETPUU W BBINOJIHATH
AJIEMEHTapHbIE ONepaluy HaJ QYHKIUSIMHU yTJIOB;

o pelmars 3aJa4d Ha JI0Ka3aTelbCTBO, OMMPAsCh Ha HM3yYEHHBbIE CBOMCTBA
(Guryp v OTHOIICHUN MEXAY HUMH U IPUMEHSS U3YUCHHBIE METOIbI JOKA3aTEIIbCTB;

o pemiaTb HECJOXKHBIE 3aJa4d Ha IIOCTPOCHWE, IPUMEHSA OCHOBHBIE
ITOPUTMBI TIOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JINHEWKU;

o penaTh NpoCTENIINe MITAHUMETPUIECKUE 33]1a4l B IPOCTPAHCTBE.

HN3mepenne reoMeTpuYeCKUX BeJTHYHH

Buinycknuk nayuumecsi:

J UCIIOJIb30BaTh CBOMCTBA HW3MEPEHUs JUIMH, IUIOMIAJE W YIJIOB MpH
pEelIeHUH 3a/lad Ha HAaXOKJICHHWE JIMHBI OTPe3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI JAYTH
OKPY>KHOCTH, TPaJyCHOU MEPHI yTJIa;

. BBIYNCIIATD IJIOIA N TPEYTOJIBHUKOB, IPSAMOYTOJIEHUKOB,
[apajuIeIorpaMMOB, TPAIlEU, KPYTOB U CEKTOPOB;

o BBIYUCIIATD JUIMHY OKPY>KHOCTH, JUIMHY AYTHU OKPYKHOCTH;

o BBIUMCIIATH JJIMHBI JTUHEHHBIX 3JIEMEHTOB (PUIYP M MX YIJIbl, UCIOJIb3YS

GbopMyIIbl JUTMHBI OKPYXXHOCTH W JUIMHBI JYTH OKPYXXHOCTH, (DOpPMYJIBI IUIOIIAEH
¢uryp;

o pelmare 3aJa4d Ha JI0Ka3aTeJIbCTBO C HCIOJIb30BaHUEM (OPMYJI UIMHBI
OKPY>KHOCTH U JIJTMHBI TyTU OKPY>KHOCTH, GOopMy.T IUToIaien puryp;
o pemars  MPaKTUYECKHE  3aJayd,  CBS3aHHbIE C  HAXOXKICHHUEM

FEOMETPUYECKUX BEJIMYMH (MCMHOJIB3ysl TIPU HEOOXOJMMOCTH CHPABOYHUKU U
TEXHUYECKHUE CPECTRA).

Koopaunarsi

Buinycknux nayuumes.

° BBIYUCIISATh JJIMHY OTpPE3Ka MO KOOpJAMHATaM €ro KOHIIOB; BBIYMCIATH
KOOpJIMHATHI CEPEMHBI OTPE3KA;

° UCIIOJIb30BaTh KOOPJAUHATHBIM METOJ JUIsl M3Y4YEHHUsI CBOWCTB MPSIMBIX U
OKPYKHOCTEM.

Conep:xxanme Kypca

«IIpakTKO-OpUeHTHPOBaHHBIE 3agaHusm» OTpadoTtka 3ama4 Ne 1-5 KUM
oro.



TabnuuHoe U rpaguueckoe MpeCTaBICHUE JTaHHbIX, IJIAH U CXE€Ma, U3BJICUCHUE
HYy’)KHOM wuH(popmaru. 3MeHYuBOCT, NpH u3MepeHusiX. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B HM3MEHYMBBIX BEJIMYMHAX. BbluuciaeHUs U MpeoOpa3oBaHUE
BenuurH. MccnenoBanue npocTeHImx MaTeMaTHueCKUX MOJIeIIEH.

«Bbruuciienus u npeodpazoBanus». Otpadotka 3agad Ne 6 KM OI'D.

Jeiicmeus ¢ HamypaibHbIMU YUCTAMU

CrnoxeHre W BBIYUTAHUE, KOMIIOHCHTHI CJIIOKEHUS W BBIYUTAHUS, CBS3h MEXKIY
HAMH, HaxXOXXJIEHHWE CYMMBbI W Pa3HOCTH, HW3MCHCHHE CYMMBI W pa3HOCTH IIPH
M3MEHEHUU KOMIIOHCHTOB CJIOKCHHSI 1 BBIYUTAHUS.

YMHOXEHHE W JCICHHE, KOMIOHCHTHl YMHOXXCHHSI W JCIICHUS, CBSI3b MEKIY
HUMH, YMHO)KEHHE U CIIOKEHUE B CTOJIOWK, JICJICHUE YTOJKOM, MMPOBEPKA PE3yJIbTaTa C
MOMOIIBIO MPUKHUIKU U OOPaTHOTO JIEHCTBHUS.

Yucnoewie evipasricenus

UucnoBoe BhIpaKEHUE U €ro 3HAYCHUE, TTOPSJIOK BBHITTOJHEHUS IEHCTBHM.

JIpoou. Qoviknoeennwvle Opoou

Mo, 4actb, ApoOHOE YHUCIO, Ipo0b. JIpoOHOE YKCIIO KaK pe3ysibTaT JCICHHUS.
[IpaBunbHBIC M HETIPABWIBHBIE APOOU, CMEIIaHHAs JPOOh (CMEIIAaHHOE YUCIIO).

3anuch HATYpaJIBHOTO YHCIAa B BHIAE JApoOM C 3aJaHHBIM 3HAMEHATENEM,
npeodpa3zoBaHUe CMENIaHHON APOOU B HEMPABUILHYIO IpOoOb U HA0OOPOT.

[IpuBenenue apoGeit k oOmeMmy 3HaMeHatento. CpaBHEHHE OOBIKHOBEHHBIX
TpOOeii.

CnoxeHrue M BBIUMTAHUE OOBIKHOBEHHBIX IpoOei. YMHOXXEHHE U JeJCHUE
0OBIKHOBEHHBIX APOOEH.

Apudmernueckue 1eUCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue TeUCTBH C TPOOHBIMU YHUCIAMHU.

Cnocobvl payuoHanuzayuu GbIYUCIeHUU U UX NPUMEHeHUe NpPU GblNOJHEeHUU
oetlicmeutl.

Jecamuunvie opoou

[IpeoOpa3zoBanue JOECATHUHBIX JApoOeit B  0ObIKHOBeHHBIE. (CpaBHEHHE
JEeCATUYHBIX ApoOeil. CiokeHue M BBIYUTAHUE JECATUYHBIX ApoOeit. OxpyrieHue
NECATUYHBIX ApoOed. YMHOXKEHUE U JeJIieHUEe NeCATHUYHBIX ApoOei. [lpeobpaszosanue
00bIKHOBEHHBIX Opobell 8 decsimuuHvle 0poou. Koneunvle u beckoneutnvle decsamuynble
opoou.

Yucna. Pauyuonanvnuie uucaa

MHO)€eCTBO panmoHaNbHBIX ynces. CpaBHEHHE pallMOHAIBHBIX yncen. JlelcTBus
C palMOHANIBHBIMU YHCIaMU. [IpedcmasieHue payuoHAIbHO20 YUCIA OeCAMUUHOU
0pobbio.

/Ipoono-payuonanvhsle vlparxcenus

[IpeoOpa3zoBanue JpPOOHO-TMHEWHBIX BBIPAKCHUM: CIIOXKEHUE, YMHOXXCHHE,
neneHue. Aneeopauveckas opoow. Cokpawenue aneedopauveckux opobeil. llpusedenue
aneebpauveckux oOpobeu Kk obwemy sHamenamenro. /lelicmeus ¢ aneebpaudecKumu
OpoOAMU. ClIOdICEeHUe, blUUMAaNLe, YMHOMCEeHUe, OeleHUe, 86036e0eHUe 8 CIENEHb.

«JlelicTBuTEeIBHBIE YHCTAa». OTpadoTka 3amau Ne 7 KUM OI'D.



Payuonanwvuvie uucna

N3o0pakeHne dnces Ha YUCIOBOM (KOOpAWHATHOW) mpsiMoii. CpaBHEHHE YHCEN.
Mopnynp 4wWciia, reoMeTpuyecKkass HUHTEpHpeTauus MoAyJia uucia. [lelctBus ¢
MOJIOKUTEIIbHBIMHA U OTPULIATEIbHBIMH YHCIaMHi. MHOKECTBO LIEJIBIX YHCEN.

Koopounama mouxu

OCHOBHBIE TOHSTHS, KOOPOUHAMHBIL VY, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwvr mouku.

Hppayuonanvnoie uucna

[ToHsiTre nppanoHanbHOro Yncia. Pacno3naBanue nppauruoHAIbHBIX YUCET.

MHnooxcecmeo delicmeumenbHbIX yucer.

«IIpeoOpa3oBanue ajqredOpamvecKux BbIpaxeHmii». Otrpaborka 3amau No 8
KM OI'D

Hppayuonanvnsie uucna

[IonsiTHE MppalMOHAIBHOrO 4ucia. Pacno3HaBaHuWE WPPALMOHAIBHBIX YHCEIL.
[Ipumepsl noka3aTenbCcTB B anredpe. Jeticmeus ¢ uppayuoHanoHuIMu YUCIAMU:
VMHOdMCEHUe, 0elleHue, 6036e0eHUe 8 CIeneHtb.

MHnoorcecmso OelicmeumenbHbIX yuce.

«YpaBHeHus u HepaBeHcTBa». OTpadboTka 3aaad Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypaenenusa

[lonsiTue ypaBHEHHUS U KOpHS ypaBHEHUs. [Ipedcmaenenue o pagHocurbHocmu
ypasnenut. Obracmv onpeodenenus ypaeHenus (0b6aacmv OONYCMUMBIX 3HAYEHUI
nepemeHHol).

Jluneitnoe ypagnenue u e2o Kopuu

Pemienve JMHEWHBIX ypaBHEHUW. JIuHeuHoe ypasHueHue ¢ napamempom.
Konuuecmeo «opueti aumeunozo ypaswenus. Pewenue JauHeuHblX YpasHeHuu ¢
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBanpatueie ypaBHeHusi. HemosiHble KBaapaTHble ypaBHEHUs. JIMCKpUMUHAHT
KBaJpaTHOTO ypaBHeHUsA. PopMysa KOpHEN KBAJIPaTHOIO ypaBHeHUs. 1eopema Buema.
Teopema, obpamnas meopeme Buema. PeuieHue KBaJapaTHBIX  ypaBHEHMHI:
UCIIOJIb30BaHUE (POPMYIIBI JUIsl HAXOXKACHUS KOPHEH, epaghuyeckuil memoo peuieHus,
pasnodicenue Ha MHOMCUmenu, noobop KopHel ¢ UCNONb308aHueM meopeMvl Buema.
Konuuecmeo kopueti kéadpamnozo ypasHeHus 8 3a8UCUMOCHU OM €20 OUCKPUMUHAHMA.
bukeaopamnvie ypasnenusn. Ypaeumenus, ceooumvle K JUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuwie ypasnenus ¢ napamempom.

/Jlpobno-payuonanvusle ypagHenus

Pemenue mnpocTtedmmx apoOHO-IMHEWHBIX YypaBHeHHU. Pewenue OpobdHO-
PAYUOHATILHBIX YPAGHEHU.

Memoowl pewenus ypasHenuii: mMemoosvl pagHOCUIbHBIX NPeoOPA308aHUL, MEMOO
3amenbl nepemenHou, zcpaguueckui memoo. Hcnonvzosanue ceoticmé Qyukyuil npu
pewienuu ypagHeHul.
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IIpocmetiwue uppayuonansvhvle ypasuenus euoa | f (x)=a, \/f (x) = \/g (x) .

n
Ypasnenus suoa X’ = a.Ypasnenus 6 yenvix yuciax.

«BepositTHOCTB coObITHINN OTpadoTtka 3agay Ne 10 KM OI'D.

Cayuaiinvie coobimusn

CnydaiiHble ONBITHl (PKCIIEPUMEHTBI), JJIEMEHTApHBIC CIy4dalHbIE COOBITHUS
(ucxonpr). BepositHocTH  snmeMeHTapHbIX  coObITHI. CoOOBITHSI B CIIy4alHBIX
HKCIIEPUMEHTAaX M OJarompusITCTBYIOIIUE 3JIEMEHTapHble CcoObITHA. BeposTHOCTH
CIIy4aiiHbIX COOBITHI. ONBITHI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
Krnaccudeckrie BEpOSITHOCTHBIE OTIBITHI C UCTIOIh30BAaHUEM MOHET, KyOHKOB.

«@ynkumnu 1 rpapukmn». Orpadorka 3agady Ne 11 KM OI'D.

Dynkyuu

IHonamue ¢pynkyuu

JlekapToBBl KOOpPAMHATHI Ha TUIOCKOCTH. DOpMHUpOBaHUE MPEACTABICHUN O
METANpeIMETHOM  TMOHATHM  «KoopAWHaThl». CrnocoObl  3agaHust  (QyHKIIMIL:
aHaNUTHYeCKui, rpaduueckuit, tabnuunbii. ['paduk dynkuuu. [pumepsr yHkimii,
MOJIy4aeMbIX B IMPOIIECCE MCCIEIOBAHUS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEIICHHUS
3amady. 3HaueHue ¢GyHKUUM B Touke. CBoiicTBa (yHKIMI: 00JacTh OIpeaeseHus,
MHOECTBO 3HAYCHUH, HYJIH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
YyemHoCmb/HeyemHOCmb, TPOMEXKYTKH BO3pacTaHUS W YOBIBaHUS, HaumOOJbIIEee U
HaMMeHbIIIee 3HaueHus. MccnenoBanne GyHKITUHN 10 ee TpaduKy.

Juneitnaa gpynkyus

CpoiictBa ¥ Tpaduk JuHEHHON (YHKIMH. YTI0BOM KOAP(ULHMEHT NPSIMOHU.
Pacnonoxenue rpaduka nuHEHHONW (QYHKIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
kodddunmenTa u cBoOogHOTO wWieHa. Haxoowcoenue Kko3p@uyuenmos auHelHoU
QYHKYyuU no 3A0AHHBIM YCIOBUAM. HPOXOHCOEHUE NPAMOU uepe3 08e MOUKU C
3a0aHHBIMU  KOOPOUHAMAMY, NPOXONHCOeHUe NpPAMOU 4epe3 OAaHHYIO MOUKY U
napaienbHou OAHHOU NPAMOU.

Keaopamuunaa (pynkuyusn

CaoiicTBa u rpaduk KBaapaTuyHou ¢pyHkiuu (mapadona). I[locmpoenue epaguxa
K8AOpamuyHou hyHKyuu no mouxkam

Oopamnasa nponopuuoHaIbHOCHb

. k
CaoiicTBa PYHKITUY y = K y = —. 'unepbomna.
X x

«ITocaenoBareabHOCTH M porpeccum» Otpadotka 3amau Ne 12 KM OI'D. (1
qac).

Ilocneoosamenvnocmu u npozpeccuu

YucnoBass MnOCIEI0BATEIbHOCTh. [IprMeEpbl YHCIOBBIX IOCIEIOBATEILHOCTEN.
beckoHneunble mocienoBaTeNbHOCTH. ApudMeTHYecKas MPOrpeccusi U €€ CBOMCTBA.
I'eomerpuueckas mporpeccusi. @opmyna obwe2o uneHa u cymmbvl N NepevlX UlNeHO8
apugpmemuueckoil u 2eomempuseckoll npocpeccutl

«YucaoBbie U OyKkBeHHbIe BbIpaxeHusi». OtpadoTka 3amay Ne 13 KM OI'3.
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Hucnoevie u OyKeeHHbvlE GBIPAIHCEHUA

Bripaxxenue ¢ nepemMeHHOW. 3HaueHUE BbIpaxeHUs. [loacTaHOBKAa BBIpaKEHUM
BMECTO IEPEMEHHBIX.

I]envie evipasricenus

Crenenb C HaTypalbHBIM TOKa3zaTeleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPAXEHNN, COAEPKAIIMUX CTETIEHU C HATyPAJIbHBIM MOKA3aTEIEM.

OpnHousneH, MHOTOWIEH. J{eCTBUS ¢ OJHOWJIEHAMHA U MHOTOUYIEHAMHU (CJI0KEHUE,
BBIYMTAHUE, YMHOXKEHHUE). POPMYJIbI COKPALIEHHOTO YMHOKEHHUS: PA3HOCTh KBAAPaTOB,
KBaJpaT CyMMbl M Pa3HOCTH. Pa3iiokeHHe MHOro4wieHa Ha MHOKUTEIU: BBIHECCHHE
o0IIero MHOXHUTENS 32 CKOOKH, TPYIIUPOBKAa, IpUMEHEHHE (DOPMYJ COKpPAIIEHHOTO
yMHOXEHHs. KBagpaTHBIM TpexuieH, pas3IoKEHHE KBaApaTHOTO TpPEX4YIEHAa Ha
MHOKHTEJIH.

«IIpakTnueckue pacuersl no popmyaam» Otpadotka 3amxad Ne 14 KUM OI'D

BripaxkeHne ¢ mepeMeHHOW. 3HaueHWE BhIpakeHUS. [lo/IcTaHOBKA BBIpa)KEHUU
BMECTO IEPEMEHHBIX.

Ilenwvie evipasicenusn

Crernenb C HaTypalbHBIM TIOKa3zaTeleM U ee cBoiictBa. [IpeoOpazoBanus
BBIPAXXEHUM, COZEPKAIINX CTETICHU C HATypaJIbHBIM MOKa3aTEeJIEM.

OnHouneH, MHOTOWIEeH. JIeMCTBUS C OJHOYICHAMH M MHOTOWJICHAMHU (CI0KEHHUE,
BBIYMTAHUE, YMHOXEHUE). DOPMYIIbI COKPAIIEHHOT'O YMHOKEHUSI.

«Cucremsl HepaBeHcTB». OTpadoTtka 3agau Ne 15 KM OI'D.

Cucmemul nepagencme

CucTeMbpl HEPABEHCTB C OJHOW IEPEMEHHOM. PemeHne cucteM HEpaBEeHCTB C
OJIHOM TEpPEMEHHOMN: JIMHEWHBbIX, KeadpamHbulx. W300paxeHue peEnieHus] CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM MPSIMON. 3alIUCh PELICHNS CUCTEMbBI HEPABEHCTB.

«I'eomeTpuueckne purypbl. Yriabi». Otpadotka 3agady Ne 16 KUM OI'D.

Beauuunwn

Bennuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEIPEHHOrO TPEYroJibHUKA. BHEMHMI Yrojl TpeyrojabHUKA.
CyMmma yriioB TpeyroiabHUKa

«I'eomerpuueckne purypsl. Junnbpy. Otpadotka 3agau Ne 17 KUM OI'D

Duzypol 6 zeomempuu u 6 OKpysHcarouyem mupe

['eomerpuueckass Qurypa. BHyTpeHHsis, BHemHss 00yacTu (Urypsl, rpaHula.
Jluaun u oOnacTh Ha TUIOCKOCTU. Bwimykias u HeBbimykias ¢urypsl. [lmockas u
Herockass Qurypel. [lonstue Benwuwmubl. Jlnuna. W3mepenuwe mnuHbl. EnuHUIbBI
WU3MEPEHHUS ITTUHBI

Breimenenne  cBoiictB  00bekTOB. DopMHpOBaHHME ~— NIPEACTaBICHUH O
METanpeaIMEeTHOM TNOHATUU «durypay. Touka, oTpe3ok, mpsAMas, Jyd, JOMaHas,
IJIOCKOCTh, YroJl, OMCCEeKTpuca yriia U e€e CBOMCTBA, BUIbI YIJIOB, MHOTOYTOJbHHKH,
OKPY>KHOCTb U KPYT.
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OceBas cummeTpusi reomerpuueckux Guryp. lLleHTpanbHas cuMMeTpus
reOMETPUYECKUX QUryp.

«Ilnomaab MHOTOYTrOIBHUKA». OTpadoTka 3a1a4 Ne 18 KMIM OI'D

H3zmepenusn u evtuucienus

[Tnomaau. @opMybl IIIOMIAIN TPEYTOJbHUKA, MapalijielorpaMMa U €ro YacTHBIX
BUJIOB, Tpameumu, ¢Gopmyna ['epora, Qopmyra  1Iomagd  BBITYKIOTO
YETBIPEXYTOJIbHUKA, (OPMYITBI JUTMHBI OKPY)KHOCTH | IUIONIAIA KPyTa

«A3mepenus u BbruucjaeHus». Orpadotka 3agau Ne 19 KM OI'D.

H3mepenus u evtuucnenus

[Tnomaau. @opMyIibl IUIOMAAN TPEYTOJIbHUKA, TapajlIeIorpaMMa U €ro 4aCTHBIX
BUJIOB, Tpamneuuu, QGopMmyia IUIOMIATU BBITYKIOr0 YETHIPEXYroJlbHUKA, (OPMYIIBI
JUIMHBI OKPY>KHOCTH U IUIOIIa M Kpyra. [1nomaas npaBuibHOro MHOTOYTOJIbHHUKA.

Teopema Iludaropa. TpuroHomeTpuyeckue COOTHOLICHHUS B MPSAMOYTOJIbHOM
TpeyrojbHuKe. TpuroHoMmerpuueckue GyHKIUHU yIia.

«Teopernueckue acnekTb». OTpadoTka 3amau Ne 20 KUM OI'D.
TeopeTudeckue aCueKThl, TEOPEMbI, AKCUOMBI, OTIpeIeTeHUs, (POPMYIIbI, TIEMMBI.

Pecypcnl

Jlureparypa

- Kauarun B.B., Kauaruna M.H. Marematndeckue TpeHUpOBOUYHbIE 3a1aHUs. M.
Ockmo, 2019

- Jlanmo JI.ZI., ITonoB M.A. MaremaTtuka. DK3aMeHallMOHHBIN TpeHaxep. M.
«9K3amen», 2019

HMHTepHET-pecypChl

http://math100.ru/ogenew/

https://www.time4math.ru/oge

https://neznaika.info/oge/math_oge
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KaﬂeHI[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHHUEC

Tema 3auaTus
(Ne 3amanus B KUM)

OCHOBHBIC BUBI
ACATCIIBHOCTH YUaIIUXCA

Jara

I1JIaH

dbakT

Brruucnenus n
npeodpazoBanus (6
3aganue KMM)

Brimonnsror
apupMETHICCKUE ICHCTBUS C
paMOHAIBHBIMU YHCIIAMH,
BBIYMCIISIOT 3HAYEHUS
YHCIIOBBIX BBIPAKEHUIA,
NEPEXOJIAT OT OJTHOM POPMBI
3alMCHU YuCia K APYroun

JleCTBUTEIIBLHBIE
gucha (7)

N3obpaxaroT yncia
TOYKaMU Ha KOOPAWHATHOMN
MPSIMO, CPABHUBAIOT
JICUCTBUTENIBLHBIC UMCIIa,
BBINIOJIHSIOT BBIUMCICHUS U
peoOpa3oBaHusl, BBIMOJHSIIOT
MPUKUJIKY pe3ybTara
BBIYMCJICHHH.

[IpeobpazoBanms
anreOpanyecKkux
BbIpaxkeHui (8)

BBITTOTHSIOT BEIYHCIICHUS
U TIpeoOpa3oBaHuUs
apu(PMETHICCKUX BBIPAKCHU,
MPUMEHSIOT CBOMCTBA
apu(PpMETHIECKUX KBaJIPATHBIX
KOpHE# 1151 ipeoOpa3oBaHUs
BBIPAKCHUH

YpaBHeHUS U
HepaBeHCTBa (9)

Pemarot ninHelriHbIe U
KBaJIpATHBIC YPABHEHUS C
OJIHOM TIEPEMEHHOM,
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX CUCTEMBI

@yHKIUU U TpadUKu
(11)

CrposT 1 4ynTaroT
rpaduky pa3auuHbIi QYyHKIHM,
quTaroT rpaduku GyHKINA,
OTKCHIBAIOT C IIOMOILBIO
GyHKIMA pa3TudHbIC
3aBHCUMOCTH MEXIY
BEJIMYMHAMU, UHTEPIPETUPYIOT
rpaduKu 3aBUCUMOCTEH

YHucnosele u
OyKBEHHBIC
BbIpakeHus (13)

Beimonsstor
npeodpa3oBaHUs
anredpanyecKux BbIPaKEHH,
HAXOJIAT 3HAUYCHUS OyKBEHHBIX
BBIPAKECHUHN, OCYLLIECTBIISAS
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HCO6XO,Z[I/IMBIC IIOACTAaHOBKH

[IpakTueckue
pacyeTsl Mo

bopmynam (12)

OcCynIeCTBISAIOT pacyeThl
1o opMyJiam, BbIpaXXaroT
3aBUCHUMOCTH MEXKIY
BEJINYNHAMU, BEIYUCIISIIOT
3HAYEHUS YUCIIOBBIX
BBIPAKCHUH

IIpakTuko-
OpUEHTHUPOBAHHBIE
3aganus (1-5)

BBITIONTHSIOT BBIYHCIICHHS
U TIpeo0pa3oBaHus,
OCYIIECTBIISIOT IPAKTHUCCKHE
pacyeThl, CTPOST U UCCIEAYIOT
MaTeMaTUYEeCKHUE MOJICITH,
UCTIONB3YIOT IPUOOPETCHHBIC
3HAHUS U YMCHUS B
PAKTHYECKOH JIeITeITbHOCTH

['eomeTpuueckue
¢urypsr. (15)

Brinonnser neiicTBus ¢
rCOMETPUYCCKUMH (UTYpPaAMH,
PEIIAIOT INIAHUMETPUYECKHUE
3aJIauM Ha HaXOXKICHUE
F€OMETPUYECKUX BEITUYNH

(yrioB)

10

['eomerpuueckue
¢urypsi. [Inomanu
(17)

Pacnoznaror
reoMeTpuyeckue GUrypsl Ha
IUIOCKOCTH, Pa3iNyaroT ux
B3aUMHOE I10JIOKEHHUE,
U300paxkaroT reOMETPUUECKHE
burypsl, pemaroT
IUTAHUMETPUYECKHE 3a]1a4H Ha
HaXO0XKJEHUE T€OMETPUUECKUX
BEJIMYMH (JIJIMH, YTJIOB)

11

I[Inomanp
MHOT'OYTOJIbHUKA

(18)

Pacmnio3naror
reoMeTpuyeckue purypsl Ha
MJIOCKOCTH, PEIIAIOT
MJIAHUMETPUUECKHUE 3a/1a41 Ha
HaXO0XJICHUE T€OMETPHUUECKUX
BEJIMYMH (TLI0IIaACH),
OCYILECTBIISIIOT PACUYETHI IO

dbopmynam

12

Ananus
TrCOMETPHYCCKUX
BbICKa3bIBaHuii (19)

OnpenenstoT
KOOPJIMHATHI TOYKH IJIOCKOCTH,
MIPOBOJIAT OTICPAITMH HAT
BEKTOpPaMH, BEIYHCIISIOT IJTHHY
1 KOOPJIMHATHI BEKTOPA, YT OJ
MEXy BEKTOpaMH, CHHYC,
KOCHHYC M TaHTEHC yTJia
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13

I'eomeTpuueckue

burypsi.
OKpy>XHOCTb, KpYT

(16)

[IpoBoasaT
JIOKa3aTeIbHbIC PACCYKICHUS,
OIICHUBAIOT JIOTHYECKYIO
MPaBUILHOCTh PACCyKIACHUM,
pacIio3HaIOT OITUOOYHBIC
3aKJIFOYCHUS

14 CucreMbl HEpaBEHCTB Pemaror ypaBHeHus,
(15) HEPABEHCTBA U UX CHCTEMBI
15 BeposaTtHOoCTb Haxonsat BeposiTHOCTB
coopIThii (10) CJIy4aiiHbIX COOBITUH B
IIPOCTENIINX pacueTax
16 [TocnenoBarenbHOCTH Pacnio3nator
u nporpeccuu (14) apudMeTHIECKUEC U
reOMEeTPUYECKHE IPOrPECCH,
pEIIaroT 3a7]a4u C
npuMeHeHueM HopMyJIbI
OOIIEro WIeHA U CYMMBI
HECKOJIbKUX YJICHOB
IPOTPECCUH
17 Pa6ora ¢ KIM
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