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IosicHUTENLHAA 3aNNCKA

Pabouas mporpamma «Iloaroroska k OI'D mo maTemaTuke» s oOydaromuxcs 9

KJIacCa COCTABJICHA B COOTBECTCTBHU C HOPMATHUBHO-IIPAaBOBBIMH JOKYMCHTAMMU:

®denepanbHbIil 3aKk0H OT 29 nmekadbps 2012 roma Ne 273-03  «O06 oOpa3oBaHuu B
Poccuiickon @enepauumy;

®denepanbHbI TOCyAapCTBEHHBIM 00pa30BaTEIbHBIN CTaHAapTa OCHOBHOIO OOIIETO
oOpa3oBaHUs, YTBEPKIEHHBIM MpukazoM MuHUCTEpCTBA 00pa3oBaHUs W HAyKH
Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897, ¢ u3BMEHEHUSIMU U JIOTIOJTHEHUSIMU OT
29 nexabps 2014 r. N1644, ot 31 nexadbps 2015 r. N1577,

®denepanabHbli TMEepedYeHb YYEOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO MPHU
peanu3ald  HMMEIONIMX TOCYAApCTBEHHYIO  aKKpeIWUTaluio  00pa3oBaTeNbHbIX
MporpaMM HadyaJIbHOTO OOIIEro, OCHOBHOI'O OOIIETro, CpeAHero ooiiero oopasoBaHus,
YTBEPKIAECHHOIO MPUKa30M MuHucTepcTBa npocsemenus Poccniickon @enepanuu ot
28.12.2018 Ne 345;

. Pabouue mporpammsl o Mmarematuke: 5-11 knacceel/ (A.I.Mep3nsk, B.b.ITononckui,

M.C.SAxup u np.). — M.: Benrana-I"pad, 2017.

eas kypca:

CUCTEMaTHU3alMsl 3HAHUN U CIIOCOOOB JEATEIHHOCTH yUYaIIUXCs [0 MaTeMaTHKE 3a KypC
OCHOBHOM  IIKOJIbI, TOJrOTOBKa oOywaromuxcsi 9 Ki1acca K  OCHOBHOMY
roCcyJIapCTBEHHOMY 3K3aMEHY 110 MaTEMATHKE.

3amayu Kypca:

e 3aKkpenuTb OCHOBHBIE TEOPETHYECKHE TIOHATHS M OIpPEACICHUS IO
OCHOBHBIM M3Y4YaeMbIM pa3jiesiaM;

e OrpaboTaTh OCHOBHBIE THUIIBI 337a4y  u3ydaembix TunoB KUM OI'D
«Anrebpa» u «['eoMeTpus» M UX aNTOPUTM PEIICHUS;

o @dopmHUpoBaTh y 00y4arOIIMXCs IEJIOCTHOTO NPEACTABICHUS O TEME, €€
3HAYEHHs B pasjeliec MaTeMaTHKH, MEXKIIPEAMETHBIE CBSI3H C JIPYTUMHU
TEMaMHU;

e (CnocoOCcTBOBaTh UHTEJIEKTYaJIbHOMY Pa3BUTHIO y4aluxcs,
(GOpMHPOBAHUIO KAYECTB MBIIIJICHUS, XapaKTEPHBIX ISl MAaTEMaTUYECKON
JEeATEIbHOCTH U HEOOXOJMMBIX YYEHUKY Ul ycnemHon caaun OI'D, mns
oO1Iel COolMaIbHON OpUEHTAlUY;

e AKIEHTUPOBAaTh BHHMMAHHE YYalllUXCsl Ha EAMHBIX TPEeOOBAHUAX K
npaBuwiaM 0GOpMIICHHSI Pa3IMYHBIX BUIOB 3aJaHUM, BKIOYaEMbIX B
UTOTOBYIO aTTECTALMIO 3a KypC OCHOBHOM HIKOJIBI.

e (CnocoOCTBOBATh CO3/IaHUIO YCIOBUN OCMBICICHHOCTH YUCHUS, BKIIOUCHHUS
B HEro oO0ydyarollerocsi Ha ypOBHE HE TOJbKO HWHTEJUIEKTYaJbHOH, HO
JUYHOCTHON M COLIMAJIbHOM aKTUBHOCTH C MPUMEHEHUEM TEX WM HHBIX
METOJI0B 00YyUYEHUSI.

[Iporpamma kypca «lloaroroBka k OI'D mo MaremaTuke» NpeAHa3HA4YeHa IS

noBBIIICHUS S()PEKTUBHOCTH TOArOTOBKM OOydyarommxcs 9 kiacca K OCHOBHOMY
rOCyIapCTBEHHOMY »JK3aMEHy IO MaTeéMaThKe 3a KypC OCHOBHOW IIKOJBI H
MpelycMaTpuBaeT UX MOATOTOBKY K JalibHEHIIeMy OOYYeHHMIO B CpeIHEH IIKOJIeY;



HaIpaBjeHa HAa BOCIIOJIHCHHWE HEJOCTAIONIMX 3HAHWUM, OTPAOOTKY MPHEMOB PEIICHUS
3a/laHUM  pa3IMYHBIX TUIOB W YPOBHEW CJIOKHOCTHU BHE 3aBUCUMOCTH  OT
bopMyTMpOBKH, a Takke OTpabOTKy THUNOBBIX 3amanuii OI'D mo maTemMaThke Ha
TECTOBOM MAaTe€pHaJIe; MO3BOJIUT CUCTEMATU3UPOBATh U YIIIyOUTh 3HAHUS YUYallIUXCA IO
pasIMYHBIM pa3zeiiaM Kypca MaTeMaTHKH OCHOBHOW IIKOJIBI (apudmeTuke, anredpe,
CTaTUCTHKE, TEOPUU BEPOSITHOCTEH U TEOMETPHUN).

[Iporpamma Kkypca cocTaBieHa Ha ocHoBe (O0s3aTenbHOTO0 MHUHHMYMa
coJiepKaHusl 00pa30BaATENbHBIX MPOrpaMM [0 MaTeMaTHKe U TpeOOBaHUU K YPOBHIO
MOJITOTOBKU BBIMMYCKHUKOB OCHOBHOM MIKOJBI, ¢ ydeToM Crnenuduxanun KUM s
npoBeneHusa OI'D 1o MaTeMaTuke u
Konuduxatopa mposepsiembix TpeOoBaHui K pesyiabrataM ocBoeHuss OOII OOO wu
AJIEMEHTOB cojepxaHus g npoBeAeHus OI'D 1o MaremaTuKe, MOATOTOBJIEHHBIX
OUIIN.

B cootBercTBUU ¢ yueObHBIM TIaHOM MBOVY «Bsizosckas COILL» na 2022-2023
y4eOHBIN TOJ1 HAa U3yYeHUEe Kypca oTBeAeHO 34 yaca u3 yactu yuyeOHoro 1iaHa (1 yac B
HEJICIIO).

Ilnanupyembie pe3yabTaThbl 0CBOEHHS NIPOrPaMMBbI Kypca
Jluunocmmwle pesynomamai:

e OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAllMUM K OOYUYEHHUIO U
MO3HAHWIO0, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JabHEHUINIEeH HHANBUAYATIHHOM
TpaekTopuu 0O0pa3oBaHUs Ha 0Oa3e OPHEHTHPOBKM B Mupe mnpodeccuid u
MpO(ECCUOHANIBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TaKX € Ha OCHOBE ()OPMHPOBAHUS YBAKUTEIHLHOTO OTHOILUEHUS K
Tpyny.

e dopmupoBanue LETTOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH.
OcBoeHune coluagbHBIX HOPM, MPaBUJI MOBEACHUS, pojied u (opM COIMATIBHON
KUA3HU.

e Pa3BuTHE MOPAJIBLHOIO CO3HAHUS U KOMIETCHTHOCTH B PEIICHUHU MOPaIbHBIX
npoOjieM Ha OCHOBE JMYHOCTHOIO BBIOOpa, (HOPMHUPOBAHUS HPABCTBEHHBIX
YyBCTB W HPABCTBEHHOTO TIOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOTO
OTHOIIIEHUS] K HDAaBCTBEHHBIM MOCTYIIKAM.

e dopMupoBaHHe KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIICHUHU U
COTPYIHUYECTRBE.

o dopMupoBaHue CIOCOOHOCTH K AMOIMOHATBLHOMY BOCIIPUSTHIO MAaTEMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI
Memanpeomemmuvie pe3yromamol 00y4eHUs
Pecynamuenvie YY/|

® OIpEACIATh COOCTBEHHBIC MPOOIEMbI M IPUIMHBI X BO3ZHHUKHOBCHHS IIPH
paboTe ¢ MaTeMaTHYeCKUMH OOBEKTaMU;

e (opmynupoBaTh COOCTBEHHBIE BEPCUM WM MPUMEHSITh YK€ H3BECTHBIC
(GbOpMBI U METOJIBI PEIIEHUs] MaTEMaTUYECKOW MpooOsieMbl, (hOPMYJIUPOBAThH
MPEANOJIOKEHUS] U CTPOUTH TUIIOTE3bl OTHOCUTEIBHO paccMaTpUBAEMOIO
00BEKTa W MPEIBOCXUINATH PE3yIbTaThl CBOCH Y4eOHO-TIO3HABATEIHHOU
JIeSITEIbHOCTH;



ONpENENATh NYTH JOCTH)KEHMsI LeJIed W B3BELIMBATH  BO3MOYKHOCTH
paspelieHus  ONpENCNIICHHbIX  Y4eOHO-TIO3HABATENBHBIX  3alad B
COOTBETCTBHHM C ONPENEICHHBIMU KPUTEPUSIMH U 337a4aMH;

BBICTpauBaTh COOCTBEHHOE 00pa30BaTENbHOE MOANPOCTPAHCTBO IS
paspenieHusl ONPENEIECHHOIO Kpyra 3aaad, ONpPENeNsiTh MW HAXOAWTh
YCIIOBUS JJIs1 peau3aliy UIeH U IIaHOB (caMooOyuyeHue);
CaMOCTOSITEJIBHO BBIOMPATh CPEeau NPEUIOKEHHBIX PECYPCOB HamboJee
3¢ deKTUBHBIE U 3HAYUMBIE MTPH PabOTE C OMPECICHHON MaTeMaTHUECKON
MOJEIIBIO;

YMETb COCTaBIATh IUIAH PAa3peLICHUs OIPEAEICHHOIO Kpyra 3ajad,
UCIIOJIb3Ysl ~ PA3JIMYHBIE CXEMBI, PECYpPChl IOCTPOCHUSA JUArPaMM,
MEHTAJIbHBIX KapT, IMO3BOJSIOIIMX IPOU3BECTH JIOTMKO - CTPYKTYPHBIH
aHaJIN3 3a]a4H;

YMETb IUIAHUPOBATh CBOM 00pa30BaTEIbHBIA MapUIPYT, KOPPEKTUPOBATH U
BHOCUTH OIIPEACIICHHbIE W3MEHEHUS, KAueCTBEHHO BIMSIIOIIME HA
KOHEYHBIN MPOAYKT y4eOHO-TI0O3HABATEIbHOM IESITEIIbHOCTH;

YMEHUE KAaYECTBEHHO COOTHOCUTH CBOM JECHCTBUSA C MPEABKYIIAEMBIM
UTOTOM y4€OHO-IT03HABATENbHOMN JIEATEIbHOCTU OCPEACTBOM KOHTPOJIS U
IUTAHUPOBAaHMs y4EOHOIro Mpoliecca B COOTBETCTBUU C M3MEHSIOLIUMUCS
CUTyallUsSIMU U TIPUMEHSAEMBIMH CpEICTBaMU M (popMaMM OpraHu3aliu
COTPYJHHUYECTBA, a TAK)KE UHAUBUAYAIbHON pabOThl HAa YPOKE;

YMEHHE OTOMpaTh COOTBETCTBYIOLIME CpPEICTBA pEaTU3alUU pPELICHUS
MaTEeMaTUYECKHUX 3a]a4, MOAOUpaTh HHCTPYMEHTHI JUIsl OEHUBAHUS CBOEH
TPaeKTOPHUH B pabOTe ¢ MATEMATUYECKUMHU MOHATUSIMHU U MOJEISIMU;

Ho3nasamenvnuwvie YY/[

YMEHHE ONPENEIIATH OCHOBOMOJIATAIOIIEE MTOHATHE U TPOU3BOINUTD JIOTUKO-
CTPYKTYPHBIA aHAJIU3, OIPENEIATh OCHOBHBIC IPU3HAKA U CBOMCTBA C
IIOMOIIBIO COOTBETCTBYIOLIMX CPEACTB U HHCTPYMEHTOB;

YMEHHME MPOBOJUTH KiIacCU(UKAIMIO OOBEKTOB Ha OCHOBE KPUTEPUEB,
BBIICJISITH OCHOBHOE Ha (JOHE BTOPOCTENICHHBIX IAHHBIX;

yYMEHUE MPOBOAUTH JIOTUUECKOE PACCYXACHUE B HAIMpPABIECHUU OT OOLIUX
3aKOHOMEPHOCTEU U3y4aeMOU 3a/1a4M 10 YaCTHBIX PACCMOTPEHHU;

YMEHHE CTPOUTH JIOTUYECKHME PACCYKIECHUS HAa OCHOBE CHCTEMHBIX
CPaBHEHMM OCHOBHBIX KOMIIOHEHTOB M3Yy4aeMOI0 MaTeMaTH4ECKOIo
pasznenia MiaM MOJENW, NOHATHS WM KJIACCOB, BBIACISSA OIPEIEIICHHbIC
CYILIECTBEHHBIE ITPU3HAKU WII KPUTEPUH;

YMEHHE BBISABIATH, CTPOUTH 3aKOHOMEPHOCTB, CBSI3HOCTH, JIOTUYHOCTH
COOTBETCTBYIOIIMX  LEMOYEK  pacCykAeHWH  mpu  pabore ¢
MaTEMaTUYECKUMH 3aJlayaMHu, YMETh MOAPOOHO M CXATO MPEACTABISTH
JIETaIN3alMi0 OCHOBHBIX KOMIIOHEHTOB IPHU JOKa3aTEIbCTBE MOHITUH M
COOTHOILIEHHM HAa MaT€MaTHYECKOM SI3BIKE;

YMEHHE OpPraHHW30BbIBATH NOMUCK W BBIABILSITH INPUYMHBI BO3HUKAIOIINUX
IPOLIECCOB, SBJICHWH, Hauboyiee BepOsTHbIE (HAKTOPBI, MO KOTOPHIM
MaTeMaTHYeCKUe MOJEIM U OOBEKTHl BEAyT ce0si MO OIpeleIeHHBIM
JIOTUYECKUM 3aKOHAM, yMETh IIPUBOJUTH IPUUNHHO-CIEACTBEHHBIN aHAIN3
NOHATHUH, CYXKICHUN U MATEMaTUYECKUX 3aKOHOB;



YMEHHE CTPOUTH MATEMATHUYECKYI0 MOJEIb IPH 3aJaHHOM YCJIOBUHU,
oOJaaromieil onpeeIeHHBIMA XapaKTePUCTUKAMH O0BEKTa TPHU HATHMYUN
OTpPENENCHHBIX KOMIIOHEHTOB (DOPMHUPYIOMIETOCS IIPEAI0IAraeMoro
HOHATHUS WM SIBJICHUS;

YMEHUE NIEPEBOUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISFOLIYIO
MaTEMaTUYECKOM 3a7auyd Ha S3bIK TIpaduyeckoro OToOpakeHus -
COCTABJICHMsSI ~MAaTEMATHYECKOW MOJEIH, COXPaHSIIEH OCHOBHBIC
CBOMCTBA U XAPAKTEPUCTUKHU;

YMEHHE 33/1aBaTh IUIaH PEIICHUS MATEMAaTUYECKON 3a/1auu, peaJnu30BbIBaTh
QNTOPUTM JIEWCTBUM KakK IIOIIArOBOM HMHCTPYKLUMM JUISL Pa3pellCHHUs
y4eOHO-TI03HABAaTEIbHOM 3a4a4H;

YMEHUE CTPOUTH JOKA3aTEIbCTBO METOIOM OT IPOTUBHOTO;

yMeHue paboratb ¢  OpoOJIEMHOM  cUTyalueid,  OCYIIECTBISTh
oOpa3oBaTeNbHbI IpoLEcC MOCPEACTBOM IOHCKAa METOAOB M CIHOCOOOB
paspenieHusl 3ajlayd, OMNPEAENSTh TPaHULBI CBOETO 00Pa30BaTEIBHOIO
IIPOCTPAHCTBA;

YMETh OPUEHTHUPOBATHCS B TEKCTE, BBIABILATH TJIABHOE YCIOBHUE 3a/1a4d U
yCTaHaBIMBATh COOTHOLLIEHUE pacCCMaTPUBAaEMbIX OOBEKTOB;

YMEHHME TMEpPEeBOAUTh, HWHTEPIPETUPOBATh TEKCT B HHbIE (HOPMBI
OpeJCTaBlICHUs HMHQPOpPMAIMM: CXEMbl, JUarpaMMmbl, rpaduueckoe
IIPE/ICTABIICHUE JJAHHBIX;

Kommynuxkamuenvie YY/[

yMeHue paboTaTth B KOMaHJe, (OPMUPOBAHUE HABBIKOB COTPYAHUYECTBA U
y4eOHOTrO B3aMMOJICUCTBHS B YCJIOBHUSX KOMAaHIHOW WIPbl WM HWHOU
(GbopMBbI B3aMMOICHCTBUS;

YMEHHE pacHpeessiTh POJIM U 3aJ]a4l B paMKax 3aHATUs, GOPMUPYS TaKKe
HAaBBIKM OPTaHU3aTOPCKOIO XapaKTepa,

YMEHHME OLIEHHWBATh MPaBUIBHOCTh COOCTBEHHBIX JI€HCTBUH, a TakKke
JEATEIIBHOCTH IPYTUX YYACTHUKOB KOMAH/IBL;

KOPpPEKTHO, B paMKax 3aJad KOMMYHUKalUMH, (OpPMYIUpOBaTh U
OTCTaWBaTh B3IJISABL, APryMEHTUPOBATh [OBOABI, BBIBOJABI, a TaKkKe
BBIIBUTaTh KOHTApPTyMEHTHI, HEOOXOIWMBbIE Ji1 BBISBICHUS CHUTYyalluu
yCIieXa B PELICHUU TOW WM MHOW MAaTEMAaTUYECKOM 3a1a4H;

YMEHHUE TMOJb30BATHCSI MATEMATHUYECKUMHU TEPMUHAMH I PELLICHHUS
y4eOHO-TIO3HABATENbHBIX 3aJa4, a TaKXKe CTPOUTh COOTBETCTBYIOIINE
peyeBbIe BBICKA3bIBAHUS HA MATEMATHYECKOM S3BIKE I BBICTPAWBaHUS
MaTEMaTHYECKOM MOJICIIH;

YMETh CTPOUTHh MATEMATUYECKUE MOJEIHN C MOMOIIBI COOTBETCTBYIOLIETO
OpPOrpaMMHOr0  OOECleueHusi, CEpBUCOB CBOOOJHOTO  OTJAJIEHHOTO
JOCTYyTIA;

YMETb IPaMOTHO U Y€TKO, corjacHo mpasuiam odopmienuss KUM-a OI'D
3aHOCHUTBH IIOJIyYEHHBIE PE3YIIbTATHI - OTBETHI.

lIpeomemnvie pezyrvmamol:

dbopMHpOBaHNE HABBIKOB MOMCKA MAaTEMAaTUYECKOTO METOJa, ITOPUTMA U
MOMCKa PelIeHus 3a1a4u B CTpYyKType 3ana4y OI'3;



e (¢GopMUpPOBaHHME HaBbIKa PEIICHHS ONPEIECICHHbIX THUIIOB 3a1a4 B
cTpykType 3aaau OI'3;
e yMeHHe paboTaTh C TaOJMIIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH;
YMETh MpeoOpa3oBbIBaTh 3HAKM W CHUMBOJBl B JIOKa3aTElIbCTBAX M
MPUMEHSEMBIX METOax ISl peleHus: 00pa3oBaTeNbHbIX 3a/1a4;
® yMEHHUE MPUBOJUTH B CUCTEMY, COMOCTABIIAThH, 0000IIATh U aHATTU3UPOBATH
UHGOPMAIIMOHHBIE KOMIIOHEHTHl MAaTeMAaTUYECKOTO XapakTepa M YMETh
IPUMEHSTH 3aKOHBI U IIPABUJIA JIJISl PELIEHUSI KOHKPETHBIX 3a/a4;
® yYMEHHE BBIIETATH TIaBHYIO U M30BITOYHYIO MH(OPMALUIO, TPOU3BOIUTH
CMBICIIOBOE C)KaTHe MaTeMaTH4eCKuX (paKTOB, COBOKYMHOCTH METOJOB U
CIIOCOOOB pelIeHUs; YMETh MPEACTABIATh B CIOBECHOUM (popme, UCTIONb3ys
CXEMbI U pa3lIuyHble TaOJUIbl, TpaUKU U JUarpaMMbl, KapTbl IOHATUN U
KJIACTEPBl, OCHOBHBIE UJAEUM M IUIAH PEIICHWs TOW WIA WHOU
MaTeMaTU4YEeCKOM 3a/1auu.
Tpebosanus Kk ypo8HIO NOO2OMOBKU YYAUUXCS
HarypaJjbHbie ynciaa. {poou. PanuonanbHbie yucaa
Buvinycknux nayyumcs:
® [IOHUMaThb OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;
e ONEpUpPOBATHh NOHITHSMHU, CBS3aHHBIMH C JECJIMMOCTBIO HATYypaJbHBIX
YHCEIT;
e BBIpaXaTb YHUCIAa B OKBUBAICHTHBIX (opMax, BbIOMpas Haubojee
MOJXO/SIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYallUH;
® CpaBHUBATh U YHNOPAIOYHMBAThH PALIMOHATILHBIE YUCIIA,;
® BBHINOJIHATH BBIYMCIICHUS C PAllMOHANIbHBIMU YHMCIIAMU, COYETasl YCTHBIE U
NMCBbMEHHBIE TPUEMBI BBIYMCIICHH, IPUMEHEHNE KAJIBKYJIATOPA;
® UCIIOJIB30BaTh IMOHATHS U YMEHMS, CBA3AHHBIE C IPONOPLHUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMHU, B XOJI€ PEUICHUS MAaTEeMaTHUYECKUX 3aJa4 U 3a/1ad
U3 CMEKHBIX MPEAMETOB, BBIMOIHATH HECIOXKHBIE MPAKTHYECKUE PACUETHI.
JeiicTBUTE/IbHBIE YHCJIA
Buinycknuk nayyumecs:
® UCIOJIb30BaTh HayajbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHUCel,
e ONEpPUPOBAaTHh MOHATHEM KBAJAPATHOTO KOpPHS, TNPHUMEHAThH €ro B
BBIYMCIICHUSIX.
AJire0OpanvecKue BbIPaKeHUs!
Buvinycknuxknayuumces:
® ONEpHUpPOBATH MOHATUSMU «TOXJIECTBOY, «TOXJAECTBEHHOE
npeoOpa3zoBaHue», peuaTh 3a7add, cojaepkalire OyKBEHHbIC JIaHHbIC;
pabotath ¢ hopmynamu;
® BBHINOJHATH MPEOOpPa3OBaHUSA BBIPAKECHHUM, COJAEP)KAIIMX CTENEHU C
LEIbIMH [TOKA3ATESIMU U KBAaJIpaTHbIE KOPHU;
® BBINOJHATH TOXKIECTBEHHBIE MPEOOPA30BaHMsI PAlMOHATBHBIX BBIPAXKCHHIMA
Ha OCHOBE MpaBWJI ACHCTBUU HAJ MHOTOWIEHAMHM U alreOpanyecKUuMH
JTpoOsIMU;
® BBINOJHATH PA3JI0KEHUE MHOTOYIEHOB HA MHOKUTEIIN.
YpaBHeHus




Buinycknuk nayuumes:

® pemarb OCHOBHBIE BU/IbI PALIMOHAJIBHBIX YPABHEHUN C OHOW NIEPEMEHHOM,
CHUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU;

® [IOHMMaTh YPABHECHHE KaK BAKHEUIIYI0 MAaTEMaTHYECKYIO MOJEINb IS
ONMMCAHMSI M M3YyYEHUS PA3HOOOPA3HBIX pealbHBIX CHUTYyallui, peuiaTh
TEKCTOBBIE 33Jla4 AIreOpandecKuM METOJIOM;

® T[PUMEHATh IpaduuecKue MpeaCTaBICHUs A UCCIEAOBAHUS YpaBHEHMUI,
VCCIICIOBAHUSI M PELICHUS CUCTEM YPAaBHEHUM C ABYMS IEPEMEHHBIMU.

HepaBencrBa
Buinycknuk nayuumes:

® I[IOHMMaTh W MNPUMEHATH TEPMHUHOJOTHI0O M CHUMBOJIMKY, CBS3aHHBIE C
OTHOILIEHUEM HEPABEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

e pelarh JIMHEWHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHONM U HUX CHUCTEMBI;
pemiaTth  KBaJpaTHbIE HEPAaBEHCTBA C OMNOpPOM Ha Trpaduyeckue
IIPEACTABIICHUS.

OcHoBHbIC IOHATHA. UHcT0BbIEe GyHKIMH
Buinycknuk nayyumes:

® [IOHMMAaTh M UCHOJIb30BaTh ()YHKLIHMOHAIBHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

® CTpOUTh TpaQUKu >IEMEHTapHbIX (YHKIUH; HCCIEIOBAaTh CBOICTBa
YHCJIOBBIX (PYHKIIMI Ha OCHOBE U3YyUEHHUS TOBEIECHUS UX IPa(PUKOB;

e [OHMMaTh (YHKUHUIO KaK BaXKHEUIIYI0 MaTEeMaTHYECKYH0 MOJENb s
OMMCAHUA TMPOLECCOB M SBICHUM OKPYXAKIIETO MHpaA, NPUMEHATH
(YHKUHMOHAIBHBIA SI3bIK Il ONUCAHUS U MCCIIEOBAHUS 3aBUCHUMOCTEHN
MexAy (pU3NYEeCKUMH BEIMYMHAMMU.

OnucarenbHasi CTATHCTHKA
Buinycknuk nayuumes:
® JCIOJb30BaTh MpOCTEHIIME CHOCOObl TMPEACTABICHUS W  aHalIMu3a
CTaTUCTUYECKUX JTaHHBIX.
Ciyyaiinbie COOBITHSL M BEPOATHOCTD
BbInyCKHMK HAY4YHTCHA
® HaxOJIUTh OTHOCUTEIHbHYIO YAaCTOTY U BEPOATHOCTD CIYyYalHOTO COOBITHS.
KomoOunaropuka

e BhINYCKHUK HAay4YHUTCS peliaTh KOMOMHATOPHBIE 33Jaud Ha HAaXOXKICHHUE

ynciia 00bEKTOB MJIM KOMOWHALIHI.
Harasimnas reomerpust
Buinycknuk nayuumes:

® pacro3HaBaTh Ha YEPTEkKaX, PUCYHKAX, MOJEISAX U B OKPYKAlOLIEM MUpPE
MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (PUTYPBI;

® pacrno3HaBaTh pa3BEPTKU KyOa, NPSIMOYTOJbHOIO Napajljiesienunena,
IIPAaBWJIBHOW MMPAMUABI, HWJINHIPA U KOHYCA;

® CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO NapasuieIenuIe a;

® ONpeleNsaTh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (GUTYPHI JIHUHEHHbIE
pa3Mepsl camoit GUTrypbl 1 HA0OOPOT;

® BBIYUCIATH 00BEM NPSIMOYTOJIBLHOTO NapaljIesIeNUIe 1a.

I'eomeTpuyeckue purypsi




Buinycknux naywumcs:

MOJIb30BAaThCA  SA3BIKOM  TEOMETPUHM  JJIsi  OMHCAaHUs  MPEJAMETOB
OKPY>KaI0IIero MUpa U UX B3aUMHOTO PACIOJIOKEHUS;

pacrmo3HaBaTh M M300pakaTh Ha YEpPTEKaX M PUCYHKAX T'€OMETPHUECKUE
burypsl 1 UX KOHQUTYypaluu;

HAXOJWTh 3HAUCHUS JJTUH JIMHEHHBIX 3JIEMEHTOB (DUTYp M MX OTHOIICHUS,
rpagycHyto mepy yrioB ot 0° go 180°, mpuMeHsisi onpeeneHus, CBOMCTBa
U TpU3HAKK (QUTYp U HX DJIIEMEHTOB, OTHOLICHHUS Quryp (paBeHCTBO,
noiobre, CAMMETPHUH, TIOBOPOT, MapaljIeNIbHbII MepeHoc);

OTIEpUpPOBaTh C HAYAIBHBIMHU TOHATUSIMH TPUTOHOMETPHUH W BBIOTHATH
dJIEMEHTapHBIE ONepauy Haj QYHKIUSIMH yTJIOB;

pemaTh 3ajaud Ha JOKa3aTelIbCTBO, OMMUPAsCh HAa W3YUYEHHBIE CBOMCTBA
buryp ¥ OTHOILICHUH MEXIy HUMHU U TPUMEHSSA HM3yYECHHBIE METOJbI
JI0Ka3aTeNbCTB;

pemiatb HEeCJOXHBIE 3aJadd Ha TIOCTPOCHHE, MPHUMEHSSI OCHOBHBIC
AJITOPUTMBI TTIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U TUHEHKH;

pemaTh MpocTeiiye TUIaHMMEeTPUYECKUE 3a]Ja4l B TPOCTPAHCTRE.

I/I?.Mepeﬂne r¢cOMETPHYC€CKHUX BCJIHYNH
Buinycknux naywumcsi:

UCIIOJIb30BaTh CBOMCTBA W3MEPEHHUs MJIUH, IUIOMIAJEH W YIJIOB TIpH
peIeHN 3a/lad Ha HAaxXOXXKICHWE JIMHBI OTpe3Ka, JJIUHBI OKPYXHOCTH,
JUTHHBI YT OKPYKHOCTH, TPAyCHON MEPHI YIIIa;

BBIYHCIIATH TLJIOTIA TN TPEYTOJIbHUKOB, MPSMOYTOJILHUKOB,
napajieIorpaMMOB, Tparenui, KpyroB U CEKTOPOB;

BBIYHCIIATH JIJTUHY OKPY>KHOCTH, JJIUHY TYTH OKPYKHOCTH;

BBIYHCIIATh JJIMHBI JIMHEWHBIX DJIEMEHTOB (PUTYP U WX YIJIbl, UCIIOIB3YS
(bopMyJIBl JUTMHBI OKPY>KHOCTH W JUTMHBI AYTH OKPYXXHOCTH, (POPMYIIBI
rionaaeu guryp;

pemaTth 3aJaud Ha JI0Ka3aTeNbCTBO C HCIOJIB30BaHUEM (OPMYI IITUHBI
OKPYXHOCTH U JIJTMHBI TyTH OKPY>KHOCTH, (OPMYII IUTOIIaAeH Guryp;
pemarh ~ MpakTUYECKWe  3a/Jadd, CBSI3aHHBIE C  HAXOXKJICHUEM
TEOMETPUUYECKUX BEITUYMH (UCIIOIB3YS IPU HEOOXOIUMOCTH CIPABOYHUKH
U TEXHUYECKHUE CPEJICTBA).

Koopaunarsl
Buinycknux nayuumes:

BBIYHCIIATh JJIMHY OTpe3ka MO KOOpAMHATAM €ro KOHIIOB; BBIYHUCIATH
KOOPJIMHATHI CEPEUHBI OTPE3KA;

UCITIOJIB30BaTh KOOPAMHATHBIA METOJ IS M3YYEHHsS] CBOWCTB MPSAMBIX U
OKPY’KHOCTEM.

Conep:xxanme Kypca

«IIpakTHKO-OpHeHTUPOBaHHBIE 3adaHus» OTpadoTtka 3amayd Ne 1-5 KM OI'D.
TabnuuHoe u rpapuueckoe NMpeCTaBICHUE TaHHbIX, IJIAH U CXEMa, U3BJICUCHUE
HYy>)KHOM wuH(popmaru. M3MeHuuBOCT, TpH u3MepeHusix. Pemaromume mnpaBuia.



3aKOHOMEpPHOCTM B H3MEHUMBBIX BeIWYMHAX. Beiunciennss u mnpeoOpa3oBaHue
BennuuH. MccnenqoBanue npoCTeUINX MaTEMAaTUYECKUX MOJIEIIEH.

«Bbrunciienus: 1 npeodpasopanusp. Orpadotka 3agau Ne 6 KIMIM OI'D.

Heiicmeus ¢ namypanvnvimu yucaiamu

CrnoxeHre U BBIYUTAHUE, KOMIIOHEHTHI CIOXKEHHUS U BBIYMTAHUS, CBS3b MEXKIY
HUMH, HAXOXICHUE CYMMbl W PAa3HOCTH, HM3MEHEHHE CYMMBbI M PA3HOCTU TIpH
U3MEHEHUH KOMIIOHEHTOB CJIOKEHHS U BBIYUTAHUS.

YMHOXEHUE U JeJeHHE, KOMIOHEHTbl YMHOXXCHHS U JICJICHUS, CBS3b MEXKIY
HUMH, YMHOXEHHUE U CIIOKEHHE B CTOJOUK, JIEJIEHUE YTOJIKOM, ITPOBEPKA pe3yJIbTaTa C
MOMOIIBIO MPUKHUIKU U OOPaTHOTO JIEHCTBHUS.

Yucnoewie evipasricenus

YucnoBoe BBIPAKEHHUE U €70 3HAaUCHUE, TTOPSII0K BBITTOJIHEHUS JEHCTBUM.

JIpoou. Qoviknoeennwvie Opoou

Hounst, yacth, ApoOHOE YMCO, ApOoOb. JIpoOHOE YMCIIO KaK pe3ysbTaT JIeJICHHUS.
[IpaBunbHBIE M HEMPABWIBHBIE APOOH, CMEIIaHHAsA JPOOb (CMEIIAHHOE YUCIIO).

3anuch HATypaJbHOTO 4YHCIa B BHUAE JAPOOM C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3zoBaHue CMENIaHHOM APOOU B HEMPABUILHYIO 1pOoOb U HA0OOPOT.

[IpuBenenue apobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
TpOOei.

CnoxxeHre ¥ BBIYUTAHUE OOBIKHOBEHHBIX Jpo0Oeil. YMHOXKEHHE U JIeJICeHHE
0OBIKHOBEHHBIX APOOEH.

Apudmernueckue IeUCTBHUS CO CMEIIAHHBIMU JAPOOSIMHU.

Apudmernueckue NeUCTBH C TPOOHBIMU YUCIAMHU.

Cnocobvl payuonanuzayuu GulYUCIeHUll U UX NPUMEHEeHUe NPU BblNOJHEeHUU
oeticmeutl.

Jecamuunvie opoou

[IpeoOpa3oBanne JECATUYHBIX JIpoOet B  0OBIKHOBEeHHbIe. (CpaBHEHUE
necATUUHbIX ApoOel. CIOXKEHHE W BBIUMTAHUE JECATHUUYHBIX apoOei. OKpyrieHue
JNECATUYHBIX ApoOed. YMHOXKEHUE U JeJIieHUEe JNeCATHUYHBIX ApoOei. [lpeobpaszosanue
00bIKHOBEHHBIX Opobell 8 decsimuuHvle 0poou. Koneunvle u beckoneuHvle decsamuyHble
opoou.

Qucna. Pauyuonanvuuie uucna

MHO»XeCTBO paliMoHaNIbHBIX uKcesl. CpaBHEHUE pallMOHAIBHBIX Ynceln. JlefcTBus
C palMoHaJIbHBIMU uucCIaMU. [Ipedcmaenenue payuoHAIbHO2O UYUCIA OeCAMUYHOU
0poobio.

Jlpoouo-payuonanvusle vlparxcenus

[IpeoOpa3zoBanue JPOOHO-TMHEWHBIX BBIPAKCHUIN: CII0KEHUE, YMHOXXCHHE,
nenenue. Aneeopauveckas opoow. Cokpawenue ancedpaudeckux opooei. Ilpusedenue
aneeopauyeckux opobei K obwemy 3HameHameno. Jleticmeus ¢ aneebpauyecKumu
OpoOAMU: CNOJICeHUe, 8bIYUMAHUE, YMHOXCEeHUe, OeleHUe, 8036e0eHUe 8 CTNEeNEHb.

«JlelicTBUTEIBLHBIE YHCAa». OTpadoTka 3amad Ne 7 KUM OI'D.

Payuonanvnuvie uucna

N300pakeHne uncen Ha YUCIOBOM (KOOpAWMHATHOW) TpsiMoii. CpaBHEHUE YHICEIL.
Mopayne u4wnciia, reoMeTpuyeckas HHTEpIpeTanus MoAyis uucia. /[lendcrBus ¢
MOJIOKUTENBHBIMUA U OTPULIATEILHBIMY YHCIaMUA. MHOKECTBO LIEBIX YHCEIL.



Koopounama mouku

OCHOBHbBIE TIOHATHUS, KOOPOUHAMHBIN JYY, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwvr mouku.

Hppayuonanvuwvie yucna

[lonaTre uppalMOHaANBLHOTO Ynciia. Pacro3HaBaHue uppaimoHaIbHbBIX YUCET.

MHnoocecmso OeticmeumenbHbIX yucel.

«IIpeoOpa3zoBanue ajnredpamyvecKkux BbIpaskeHuit». OTpabotka 3agau Ne 8§ KUM
oros

Hppayuonanvnoie uucna

[Tonsitue uppanmoHanbHOro uucia. Pacno3HaBaHue WpPpalMOHATIBHBIX YHCEIL.
[Ipumepsl pokazatensCTB B anredpe. /leiicmeus ¢ uppayuoHaibHbIMU YUCTAMU:
YMHOOJICeHue, OelleHue, 8036e0eHuUe 8 CIeneHb.

Mmuooicecmeso OeticmeumenbHuIX YUcCell.

«YpaBHeHus1 M1 HepaBeHcTBa». OTpadoTka 3agau Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

Ypaenenusa

[lonsiTue ypaBHEHHUS U KOpHSI ypaBHeHUs. [Ipedcmaenenue o pagHOCUTbHOCMU
ypaeuenuti. Obracms onpedeneHus ypasHeHus (obaacms OONYCMUMbBIX 3HAYEHU
nepemeHHol).

Jluneiinoe ypasnenue u e2o KOpHu

Pemienve JMHEWHBIX ypaBHEHUWM. JIuHeuHoe ypasueHue ¢ napamempom.
Konuuecmeo «opueti aumeunozo ypaswenus. Pewienue JIuUHEUHbIX YPAGHEHUU C
napamempom.

Keaopammnoe ypasnenue u e2o kopuu

KBanpaTtueie ypaBHeHus. HemosiHble KBagpaTHblE ypaBHEHUS. JUCKpUMHUHAHT
KBaJpaTHOTO ypaBHeHUsA. PopMysa KOpHEN KBAJIPAaTHOIO ypaBHEeHUs. 1eopema Buema.
Teopema, obpamnas meopeme Buema. PeuieHue KBaJapaTHBIX  YpaBHEHMHI:
UCIIOJIb30BaHUE (POPMYJIbI ISl HAXOXKACHUS KOPHEH, epaghuyeckuil memoo peuieHus,
PA3NodCceHue Ha MHOMCUmenu, noobop KOopHell ¢ UCNONb308aHuem meopemvl Buema.
Konuuecmeo kopueu k6adpamnozo ypasHeHus: 8 3a8UCUMOCIU OM €20 OUCKPUMUHAHMA.
buxeadpamnvle ypaemenus. Ypasnenus, ceooumvie K JUHEUHbLIM U KEAOPAMHBIM.
Ksaopammnuwie ypasnenus ¢ napamempom.

/Ipoono-payuonanvhnsle ypagHenus

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

Memoowl pewenus ypagHenuii: Memoobl pagHOCUTbHBIX NPEOOPA308AHUL, MEMOO
3amMeHbl nepemeHHouU, epaguueckuti memoo. Hcnonvzosanue ceoticme (QYHKYui npu
peuienuu ypagHeHul.

IIpocmeiiwue uppayuonanvusie ypasuenus euoa | f (x) =a, \/ f(x)= \/ g(x) .

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

«BeposiTHOCTB coObITHII OTpaboTka 3agau Ne 10 KM OI'D.
Cnyuaiinvie coovimus



CrnyyaiiHble ONBITHI (PKCIIEPUMEHTHI), SJIEMEHTapHbIE CIIy4alHble COOBITHSA
(ucxonpr). BepositHocTH  3nmeMeHTapHbIX  coObITHI.  CoOBITHS B CIIydalHBIX
AKCIIEPUMEHTAaX M OJarompusTCTBYIOUINE 3JIEMEHTapHble CcoObITUsA. BeposTHOCTH
CIy4ailHbIX COOBITUH. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUSMU.
Kiaccnueckre BEpOSATHOCTHBIE ONBITHI C HCIOJIb30BAHMEM MOHET, KYOHKOB.

«®ynkunu u rpadpukn». OrpadoTtka 3agad Ne 11 KUM OI'3.

Dyukyuu

Honamue gynkyuu

JlekapToBBl KOOpPAMHATHI HAa TUIOCKOCTH. DOpMHUpOBaHUE MPEACTABICHUN O
METANpeIMETHOM  TOHSTHH  «KoopAuHaThl»y. CrnocoObl  3afgaHust  (QyHKIUI:
aHaNUTHYeCKul, rpaduueckuit, tabnuunbil. ['paduk dynkuuu. [pumepsr QyHkimii,
MOJTy9aeMBbIX B MPOIIECCE MCCIICIOBAHUS PA3IMYHBIX PEATBHBIX MPOIIECCOB U PEIICHUS
3ama4y. 3HaueHwe (QyHKUMM B Touke. CBoiicTBa (yHKIMIL: 00JacCTh ONpEAENICHHUs,
MHOECTBO 3HAYEHUH, HYJIH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
YemHOCMb/HeyemHOCmb, TIPOMEXKYTKA BO3pacTaHUS W YOBIBaHWSA, HauOOJbIIEee U
HaWMeHbIIIee 3HaUeHus. MccnenoBanue GyHKITUN 0 €€ TpaduKy.

Juneitnaa pynkyus

CpoiictBa U Tpaduk nuHeHHON (YyHKIMH. YTIOBOM KOA(P(GUIMEHT MPSIMOH.
Pacnionoxxenue rpaduka JIMHEHMHOW QYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodpdunmerTa U cBoOOMHOTO wWieHa. Haxoowcoenue rodpGuyuenmos auHeUHOl
QYHKYuU no 3A0AHHBIM YCIOBUAM. HPOXOHCOEHUE NPAMOU uepe3 08e MOUKU C
3a0aHHBIMU  KOOPOUHAMAMY, NPOXONHCOeHUe NpAMOU 4epe3 OAaHHYIO MOYKY U
napaienbHou OAHHOU NPAMOU.

Keaopamuunasa gpynkyusn

CaoiicTBa u rpaduk kBajapaTuuHoi PpyHkuuu (mapadona). [locmpoenue epaguxa
K8AOpamuyHou (hyHKyuu no mouxkam

Oopamnas nponopuuoOHaIbLHOCHLb

. k
CBoiicTBa pyHKIUU y _k y=_ ['unepOoua.
X

«IIpakTyeckue pacuersl o popmyaam» Otpadotka 3amad Ne 12 KUM OI'D

BripaxkeHne ¢ nepeMeHHOW. 3HaueHue BhIpakeHUs. [loJicTaHOBKA BbIpa)KeHUM
BMECTO IEPEMEHHBIX.

I]envie evipasicenus

CreneHb C HaTypaJbHBIM IIOKa3aTteneM U ee cBoicTBa. IIpeobpazoBanus
BBIPAKEHUM, COJIEPKAIIMX CTENEHU C HATYpaIbHbIM ITOKA3ATEIIEM.

OpHouseH, MHOTOWIEH. JIeHCTBUS ¢ OJJHOYWJIEHAMHA U MHOTOWIEHAMHM (CJIOKEHUE,
BBIUMTAHHUE, YMHOKEHHE). POPMYIIBI COKPAILLIEHHOTO YMHOXKEHHUS.

«Cucrembl HepaBeHcTB». OTpabdoTka 3a1a4y Ne 13 KM OI'D.

Cucmemul HepageHcme

CucTeMbl HEPaBEHCTB C OJHOW IMEPEMEHHOU. PemeHne cucreM HEpPaBEHCTB C
OJIHOM TIEPEMEHHOM: JUHEUHBIX, Keaodpamubuix. VI300pakeHHE pEelIeHUs] CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSAMOM. 3alUCh PELIEHUS CUCTEMbI HEPABEHCTB.
«IlocaexoBaresbHOCTH M nporpeccum» Otpadorka 3agau Ne 14 KM OI'D. (1 yac).



Ilocneoosamenvnocmu u npozpeccuu

YucnoBass mocneaoBaTesbHOCTh. [IprMepbl 4YHMCIOBBIX MMOCIIEIOBATEIBHOCTEN.
beckoneunple ToOCIEAO0BATEIBHOCTA. ApHu(pMETHYECKass MPOTPECCHsl W €€ CBOMCTBA.
I'eomeTpuueckast nporpeccusa. Popmyna odbujeco unena u cymmvl N Nepevlx U1eHO8
apughmemuueckoll u ceomempuieckoll npocpeccutl

«I'eomeTpuyeckue purypsbl. Yriabi». Otpadotka 3ama4d Ne 15 KM OI'D.

Benuuunu

Benuuuna yrina. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOTO TpPEYrojibHUKA. BHEmHMil yroin TpeyroiabHUKA.
CyMMma yrioB TpeyroiabHUKa

«I'eomerpuyeckne purypsl. Jannbn. Otpadotka 3agad Ne 16 KUM OI'D

Duzypvl 6 2eomempuu u 6 OKpydcaouiem mupe

['eomerpuueckas Qurypa. BHyTpeHHss, BHEmHsIs 00jacTu (pUrypbl, TpaHuULa.
JIuanm u obnacTy Ha IUIOCKOCTH. Boimyknas u HeBbinyknas ¢urypsl. Ilnockas u
Heriockass Qurypel. Ilonstue BenuuuHbl. JlnunHa. M3mepenuwe mmuHbl. EauHUIbBI
U3MEPEHUS JTUHBI

Boinenenne  cBoiicTB  00bekTOB.  DopMmHpOBaHHME ~— MPEACTaBICHUN O
METanpeMETHOM MOHATUU «burypa». Touka, OTpe3ok, mpsMas, Jyd, JIOMaHas,
IUIOCKOCTh, YIroJj, OMCCeKTpHuca yIjla U e€e CBOMCTBA, BUABI YIJIOB, MHOI'OYTOJIbHUKH,
OKPYHOCTb U KPYT.

OceBas cumMmeTrpust reomeTpuyeckux ¢uryp. LleHTpanbHas cummeTpus
r€OMETPUYECKUX (QUTyP.

«Ilnomaab MHOTOYroJLHUKA». OTpadoTka 3a1a4y Ne 17 KIM OI'D

H3mepenusn u evtuucienus

[Tnomaau. @opMyJbl TIIOMIAIN TPEYTOJIbHUKA, MapajijiejiorpaMMa U €ro 4YaCTHBIX
BUJIOB,  Tpameuuu, ¢opmyna ['epona, ¢opmylna  IOMAAU  BBITYKIOIrO
YETHIPEXYTOJbHUKA, (DOPMYJIBI JTTUHBI OKPY>KHOCTH U IUIONIAAN Kpyra

«W3mepenns u BeruncjaeHusn». Orpadotka 3amad Ne 18 KM OI'D.

H3mepenusn u evtuucienus

[Tnomaau. @opMyIsl IIIOLIAAN TPEYTOJIbHHKA, MapalJIeorpaMMa U €ro 4YacTHBIX
BUJIOB, Tpamenuu, ¢GopMmyia TUIOMAAN BBIMYKJIOTO YETHIPEXYTrOoJIbHUKA, (POPMYIIbI
JUTMHBI OKPYKHOCTH U II0Iaau Kpyra. [1nomaas npaBuaIbHOr0 MHOTOYTOJIbHUKA.

Teopema Iludaropa. TpuroHoMeTpudecKue COOTHONIICHHS B MPSMOYTOJHHOM
TpeyrojabHuke. Tpuronomerpuyeckue GyHKIIUU yria.

«Teopernueckue acnekTb». OTpadoTka 3agad Ne 19 KM OI'D.
TeopeTudyeckue aceKThl, TEOPEMbI, AKCUOMBI, OTIpeieTIeH s, POPMYIIbI, TEMMBI.

Pecypcnl

JIuteparypa
-OI'D 2023. Marematuka. 9 knacc. TunoBsie TecTOBbIE 3aaHus (B HOBOU (hopme)



Amenko U.B., llecrakoB C.A., Tpenanun A.C., CemenoB A.B., 3axapos [1.11.;

- Kauarun B.B., Kauaruna M.H. Maremartnueckre TpeHUPOBOYHBIC 3aaHus. M.
Ockmo, 2019

- Jlanimo JI. ., [TonoB M.A. Maremaruka. DK3aMEHALIMOHHBII TpeHaxep. M.
«DK3aMen», 2019

-Kommekc marepuanoB a1 noarotoBku k OI'D mo maremaruke. CemeHoB A.B.,
Tpenanun A.C., u ap.

- Marematuka 9 kiacc. Tematudeckue tecThl A1l moarotopku k I'MA-2013. Anre6pa,
TreOMETPHS, TEOPHs BEPOSATHOCTEH M CTaTHKa.. ydeOHO-meToaudeckoe mocodue/ Ilox

pen. @.®.JIeicenko, C.10.Kymnaboxosa.- Poctos u//1: Jlernon,2012

HaTepHeT-pecypchl
http://math100.ru/ogenew/
https://www.time4dmath.ru/oge
https://neznaika.info/oge/math oge
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MyHuIMnanpHoe OI0KETHOE 00pa30BaATEIIbHOE YUPEKICHHEC
«Bsi30BcKkast cpenHss 001meo0pa3zoBaTeNbHAs IITIKOJIA »
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Hpuiaoxenue

K pado4eil mporpamMmMe 0 BHEYPOYHOM JAeSITEJIbHOCTH 110 MATEMATHKE
«IloaroroBka k OI'9» nasa 9 KiIacca

HanpaBneHune «OOLWenHTeNnneKTyanbHoOe»
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KasennapHo-reMaTnyeckoe nJiaHUPOBaHNe

Ne Tema 3anaTus OCHOBHBIE BUIBI A€ATEILHOCTH narta
/1 (Ne 3amanus B8 KUM) yUanmxcs UTaH dakr

1 Beruucnenus u Brmonsstor apupmernueckue
npeobpa3zoBanus (6 JEHCTBUS C pallMOHAIbHBIMU
3ananue KUM) YHCJIAMHU, BBIYUCIIAIOT 3HAYECHUS

YHCJIOBBIX BBIPAXKCHUH, IEPEXOIAT OT
0JTHOHM (hOPMBI 3aIMCH YHCIIA K APYTOn

2 Beruncnenus u Beimonsstor apudmernueckue
npeoOpazoBanus (6 JEUCTBUS C pallMOHAIbHBIMU
3amanne KMUM) YHCJIaMU, BEIYHUCIISIOT 3HAUCHHUS

YUCJIOBBIX BBIPAXKEHUM, IEPEXOJAT OT
0JIHOM ()OPMBI 3aMKCH YKCIa K APYro
3 JleficTBUTENbHBIE N300pakaroT unciia TOYKaMH Ha
yucna (7) KOOpJAMHATHOU NPSIMOM, CPaBHUBAIOT
JEHCTBUTENbHBIEC YHMCIIA, BBITOJIHIIOT
BBIUUCIICHUS U IpeoOpa3oBaHus,
BBIIIOJIHSAIOT IPUKUJAKY pe3yIbTaTa
BBIYMCIICHUM.
4 JleicTBUATENbHBIE N300pakaroT unciia TOYKaMH Ha
yucna (7) KOOPJAMHATHOU NPSIMOM, CPaBHUBAIOT
JEHCTBUTENbHBIEC YHMCIIA, BBITOJIHAIOT
BBIUUCIICHUS U IpeoOpa3oBaHus,
BBINIOJIHSAIOT IPUKUAKY pe3yJIbTaTa
BBIYMCIICHUM.

5 [TpeoOpazoBanus BrInonHs0T BRIYUCTCHUS U
anreOpanyecKux npeoOpa3oBaHus apuPMETUUECKHX
BbIpakeHUi (8) BBIPa)KCHU, IPUMEHSIOT CBOMCTBA

apu(pMeTHYECKNX KBaJPaTHBIX KOpHEH
JUTSI TIPe0Opa30BaHUs BHIPAKECHHI

6 ITpeoOpa3zoBanus BBINOMHAIOT BEIYUCIEHUS U
anredpanyecKkux peoOpa3oBaHus apUPMETHUECKUX
BbIpakeHui (8) BBIPaKCHUH, IPUMEHSIOT CBOMCTBA

apu(MeTHYeCKnX KBaJpaTHBIX KOpHEN
JU1s IpeoOpa30BaHus BBIPAKEHUN

7 VYpaBHEeHHUs U Pemrarot nuHelHbBIE U KBaIpaTHBIE

HepaBeHCTBa (9) YPaBHEHUS C OJJTHOM NIEPEMEHHOM,
HEpPaBEHCTBA C OJIHOW MEPEMEHHOMN U
UX CUCTEMBI

8 YpaBHeHus U Pemraror TMHENHBIE U KBaIpaTHBIE

HepaBeHCTBa (9) yYpaBHEHUS C OJHOU MEePEMEHHOMH,
HEPABEHCTBA C OJITHOM MEPEMEHHON U
UX CHCTEMBI

9 Oynkiun 1 rpaguki | CTpOSAT M YUTAIOT TpapuKH

(11) pa3MYHbIN QYHKIUH, YATAIOT
rpaduku GyHKIUH, OMHUCHIBAIOT C
MOMOUIbI0 QYHKIUHN pa3TuyHbIe
3aBUCHUMOCTH MEKIy BETUYMHAMU,
HHTEPIPETUPYIOT TPaPUKH
3aBUCUMOCTEN

10 [TpakTrueckue OcCymIecTBISIFOT pacyeThl 1O

pacyeTsl 1o
dbopmyiaam (12)

(dhopMyIiaM, BBIpAKAOT 3aBUCUMOCTH
MEXKY BEJIMYMHAMU, BBIYUCIISIOT




3HAa4YCHUA YU CIOBBIX BI:Ipa)KeHI/Iﬁ

11 Cucrembl HepaBeHCTB | PemraroT ypaBHEHUsI, HEpaBEHCTBA U
(13) UX CUCTEMBI,

12 Cuctemsl HepaBeHCTB | Pemnaror ypaBHeHUs, HEpaBEeHCTBA U
(13) UX CUCTEMBI,

13 ITpakTuko- BbINONHAIOT BEIUUCIIEHUS U
OpUEHTUPOBAHHbBIE peoOpa3oBaHusl, OCYIIECTBISIOT
3ananus (1-5) IIPAKTUYECKHE PACUETHI, CTPOSIT U

HCCIEYIOT MAaTEMaTUYECKUE MOJIEIIH,
UCIOJb3YIOT NPUOOPETEHHbIE 3HAHUS
U YMEHUS B IPAKTUYECKOU
JeSITeNbHOCTH

14 IIpakTuko- BBINONMHAIOT BBIYUCIICHUS U
OpPHEHTUPOBAHHbIE peoOpa3oBaHus, OCYIIECTBISIOT
3amanus (1-5) IIPAKTUYECKHUE PACUYETHI, CTPOST U

HCCIIEAYIOT MaTeMaTHYeCK1e MOJIENH,
HCIOJIb3YIOT IPUOOPETEHHBIE 3HAHUS
U YMEHHMSI B IPAKTUYECKON
JIESITENIbHOCTH

15 [IpakTuko- BbINONHAIOT BEIYUCTIEHUS U
OpUEHTUPOBAHHbBIE npeoOpa3oBaHusl, OCYIIECTBISIIOT
3amanus (1-5) IIPAKTUYECKHE PACUETHI, CTPOSIT U

UCCIIEYIOT MAaTEMaTUYECKUE MOJIEIIH,
UCHOJIb3YIOT NPUOOPETEHHbIE 3HAHUS
U YMEHUS B IIPAKTUYECKON
JESTEIBHOCTH

16 [IpakTuko- BBINOJIHSAIOT BRIYUCICHUS U
OpPUEHTUPOBAHHBIE peoOpa3oBaHus, OCYIIECTBISIOT
3aganus (1-5) MPAKTUYECKUE PACUETHI, CTPOAT U

HCCIIEYIOT MATEMaTUYECKUE MOJEIIH,
HCIOJIb3YIOT IPUOOpPETEHHBIE 3HAHUS
U YMEHHMSI B IPAKTUYECKON
JIeSITEIbHOCTH

17 [TpakTuko- BBINONHAIOT BEIUUCIIEHUS U
OpUEHTUPOBAHHbBIE peoOpa30BaHus, OCYIIECTBISAIOT
3amanus (1-5) IIPAaKTUYECKHUE PACUETBI, CTPOSAT U

HCCIIETYIOT MaTeMaTHYeCKUE MOJIEIH,
UCTOJIB3YIOT NPUOOPETEHHBIE 3HAHUS
Y YMEHUS B IPAKTHUYECKON
JESITEIBHOCTH

18 I'eomeTpuueckue BrinonHsieT geicTBus ¢

¢urypst. Vsl (15) reOMEeTPHUYECKUMH (PUTypamH,
pelIaoT MIaHUMETPUYECKHE 3a1a4l
Ha HaXO0)KJIEHUE T€OMETPUIECKIX
BEJTMYHH (YTIJIOB)

19 I'eomeTpuueckue BrinonnsieT geicTBus ¢

¢urypst. Vsl (15) reOMEeTPHUUECKUMH (pUrypamu,
pelIaoT MIaHUMETPUYECKHE 3a1a4l
Ha HaXO0)KJIEHUE T€OMETPUIECKIX
BeJIMYUH (YTJIOB)
20 I'eomerpuueckue Pacnio3narot reomerpuueckue Gpurypol

¢burypsr. J{auas (16)

Ha TUIOCKOCTH, Pa3nyaioT ux
B3aMMHOE TIOJIOKEHUE, H300paKaroT
reoMeTpuyeckre GUrypsl, peniarT




TUTAHUMETPUYECKHE 3a/1a49H Ha
HaXO0XJICHUE TEOMETPUUECKUX
BEJIMYUH (JUIMH, YTJIOB)

21

I'eomeTpuueckue
¢urypsr. Jnuns (16)

Pacnioznarot reomerpuueckue Gpurypol
Ha MJIOCKOCTH, Pa3IMyaloT UX
B3aMMHOE TIOJIOKCHHE, H300paKaroT
reoMeTpuuecKkrue GUTryphl, periarT
TUTAHUMETPUYCCKUE 3312491 Ha
HaXO0XJICHUE TEOMETPUUECKUX
BEJIMYUH (JUIMH, YTJIOB)

22

[Inomane
MHoOroyrojasHuka (17)

Pacnio3narot reomerpuueckue Gpurypol
Ha IUIOCKOCTH, PEIIAioT
TUTAHUMETPUYECKHUE 331241 Ha
HaXO0K/ICHHE TeOMETPHUECKUX
BEJIMYUH (TUIOIIAJEH ), OCYIIECTBISAIOT
pacdeTsl 1o GpopMyaam

23

[Tnomane
MHOToyroybHuKa (17)

Pacrnio3naror reomeTpuyeckue GUrypbl
Ha IJIOCKOCTH, PELIaioT
IUIAaHUMETPUYECKHE 3a/1a4M Ha
HaXO0XKJICHUE T€OMETPUUYECKIX
BEJIMYUH (TUIOIIA/EH ), OCYIIECTBISAIOT
pacueTsl 1o popmynam

24

N3mepenus n
BeruucieHus (18)

OnpenensitoT KOOPAUHATHI TOUKH
TUIOCKOCTH, TIPOBOJIAT OTIEPAIMU HaJ
BEKTOpPaMH, BEIUYUCIISIOT JITUHY H
KOOP/AMHATBI BEKTOPA, YroJl MEXIy
BEKTOpaMH, CHHYC, KOCHHYC M TAaHTEHC

yria

25

Teopetnueckne
acriexTsl (19)

[IpoBoaAT nOKa3aTebHbIC
paccyXJ1IeHHsI, OLEHUBAIOT
JIOTUYECKYIO TPAaBUIIBHOCTh
paccyXJ1IeHU, paclio3HAIOT
OIIMOOYHBIE 3aKITIOYEHUS

26

Teopernueckue
acriexTsl (19)

[IpoBoasT noka3aTenbHbIE
paccyX1eHUsl, OLIECHUBAIOT
JIOTUYECKYIO MPABUIIBHOCTh
pacCyXIeHH, pacO3HAIOT
OIMOOYHBIE 3aKITFOUCHUS

27

BeposiTHOCTB
coObITuii (10)

Haxonat BeposITHOCTh CITy4aitHbIX
COOBITHH B MPOCTEHUIINX pacueTax

28

BeposiTHOCTB
coObITuii (10)

Haxonat BeposITHOCTh CITy4aitHbIX
COOBITHH B MPOCTEHUIINX pacueTax

29

[MocnenoBarensHOCTH
u nporpeccui (14)

Pacnio3nator apudmeruueckue u
TreOMETPHUYECKHE TTPOTPECCHH,
pENIaoT 3a/1a4M ¢ IPUMEHEHHEM
(hopmyITel OOIIETO YieHA U CYyMMBI
HECKOJIbKUX YJICHOB POTPECCHH

30

IlocienoBaTenbHOCTH
u nporpeccui (14)

Pacrnio3nator apudmernyueckue u
re€OMETPUUECKHE IPOIPECCUH,
peLIaroT 3a/1a4M ¢ IPUMEHEHUEM
(hopMyIIBI 00IIIEr0 YIeHA U CYMMBI
HECKOJIbKUX WIEHOB ITPOrPeCcCUu

31

Pa6Gora ¢ KUM
(dactsp 1)

CamocrosarenbHo paboTarot ¢ KUM,
110 HE MOHSTHBIM BOIIPOCAM




KOHCYJIbTUPYIOTCS C YUUTEIIEM.

32 Pa6orta ¢ KUM CamocrostensHo padotaroT ¢ KUM,
10 HE MOHSATHBIM BOIIPOCAM
KOHCYJbTUPYIOTCS C YUUTEJIEM.

33 TpenupoBouHbBIE PemaroT KOHTPOJIBLHBINA TECT

ucrbITaHus (4acTh 1)

34

HNrorosoe 3ausatue.




