COI'JTACOBAHO

3aMecTUTeNb JUPEKTOpa

Huxkudopenko JL.I.

[ Jor
« [ I Ir

MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

MBOY "T'nuakuackasa OHI"

YTBEPX/JIEHO

Hupexrop MBOY

"I'muakunckas OII"

4 )
LOKY!
SNEKTPOHHOW MNOAMNMCHIO

decenxo T.B.
CepTudmkar: [ OT «[ ]»

5D4F54CSE6F77C5D C9A1B6ICTCH 2
Bnapgeneu: ®eceHko TdrbsHa Bnagum BHa ] r_
[LeincteuteneH : ¢ 02.05:2024 po 26.07:2025

- J
PABOYASA ITPOI'PAMMA
BHEYPOYHOI J1eSiITeIbHOCTH
«IToaroroBka OI'd mo martemaTuke»
U1 oOyJaromuxcs 9 kiacca
CocraBuina:

[IpompimnennrkoBa Kapuna BnagumupoBHa,
YYUTEIb MATEMATUKHU

I'nmuakuno, 2024-2025



IlosicHuTeNBLHAS 3alIHCKA

PaGouas mporpamma «IloaroroBka k OI'D mo maremaruke» ajisi oOyJarommxcs 9 Kigacca cocTaBlieHa B COOTBETCTBUU C HOPMATHUBHO-IIPABOBBIMU

AOKYMCHTAaMM:

1. ®epnepanbublii 3ak0oH 0T 29 aekadps 2012 roga Ne 273-03  «O6 obpazoBanuu B Poccuiickoit @enepaunn»;

2. ®denepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIIBHBIN CTAHIAPTa OCHOBHOTO OOIIETr0 00pa30BaHMUs, YTBEPKACHHBIN pUKa3oM MUHHCTEPCTBA 00pa30 BAHHS
n Hayku Poccuiickoit ®denepanuu ot 17.12.2010 Ne 1897, ¢ usmeHeHUsIMU U JoTIOJIHEHUAIMU OT 29 nekaOps 2014 r. N1644, ot 31 nexadbpsa 2015 r. N1577;

3. ®denepanbHBIN IepeueHb YUEOHUKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHHIO MIPH PEATH3ANN HMEIOIUX TOCYAaPCTBEHHYIO aKKPEAUTAIIIO 00pa30BaTe bHBIX
MIpOrpaMM HauaabHOIro OOIIEr0, OCHOBHOTO OOIIEro, CpeJHEro 00I11ero 00pa3oBaHus, YTBEPKIECHHOTO MpHUKa3oM MuHucTepcTBa mpocsemienus Poceuiickoit
Oenepannn ot 28.12.2018 Ne 345;

4. Pabouune mporpammel o matemartuke: 5-11 knaccesl/ (A.I.Mep3zmsik, B.b.ITonorckuit, M.C.Sxup u np.). — M.: Benrana-I'pad, 2017.

eab kypca:
cUCTeMaTH3alusl 3HAaHUH U coco00B IEATEIbHOCTH YUallluXcs [0 MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIbI, OJArOTOBKA 00ydaromuxcs 9 kiacca K OCHOBHOMY
rocy/lapCTBEHHOMY 9K3aMEHY 10 MaTeMaTHKe.

3anayu Kkypca:

3aKkpenuTh OCHOBHBIC TEOPETHUYECCKUE TTOHITHS M ONPEACIICHUSI TI0 OCHOBHBIM M3y4aeMbIM pa3Jieiam;

OTtpaboTaTh OCHOBHBIC THTIBI 3a/1a4 u3ydaeMbIXx TUIOB KM OI'D «Anrebpa» u «['eomMeTpus» U WX aJITOPUTM PEIICHHS;

dopMHpOBaATH Y 00YJAIOITUXCS IIEJTOCTHOTO MPEICTABIICHUS O TEME, €€ 3HAaUCHUS B pa3zielie MaTeMaTHKH, MEKITPEIMETHBIC CBSI3U C APYTUMH
TEMaMU;

CrocoOCTBOBaTh HMHTEIICKTYAIBHOMY Pa3BUTHIO ydaliuxcs, (OPMHUPOBAHUIO KAYECTB MBIINUICHHS, XapaKTEPHBIX I MaTeMaTHYECKOH
NESTETHPHOCTH M HEOOXOIMMBIX YUCHHKY ISl yernenrHou caaun OI'D, s o0mield coruanbHOU OPHUEHTAIIHH;

AKIICHTUpOBaTh BHUMaHWE YYAIIMXCA HA C€IMHBIX TPEOOBAHUAX K MpaBmwiaM OGOPMIICHHS Pa3IUYHBIX BHIOB 3aJIaHUM, BKIIFOYaCMBIX B
HUTOTOBYIO aTTECTAllUI0 32 KYpC OCHOBHOW IITKOJIBI.

CriocoOCTBOBATh CO3/IaHUIO YCIOBUI OCMBICIIEHHOCTH YY€HUS, BKIIOUEHHS B HETO 00OyUarolerocs Ha ypoBHE HE TOJIBKO MHTEJUIEKTYallbHOMH,
HO JIMYHOCTHOW U COLIMAJIbHOW aKTUBHOCTH C MPUMEHEHHUEM TEX HJIM UHBIX METOJIOB O0yUYEeHHUS.

HporpaMMa Kypca «IToaroroBka K OI'D mo mMareMaTHKe» MMpc€aHasHa4YCHa JJIA IIOBBIIICHHA B(I)Q)CKTI/IBHOCTI/I IHOArOTOBKH O6y‘IaIOIJ_[I/IXC$I 9 knacca K
OCHOBHOMY T'OCYAApCTBECHHOMY 3K3aMCHY [0 MAaTCMATUKE 3a KypC OCHOBHOM IIKOJIBI U npeaycMaTpuBacT UX IMOATOTOBKY K ,Z[aJ'ILHefIIlIeMy O6y‘leHI/IIO B
CpCI[HCfI IIKOJIC); HAIIPABJICH HA BOCIIOJIHCHUC HEAOCTAIOIHUX 3HaHPII>i, OTpa6OTKy IMPUEMOB PCIICHUA 3aJIaHUM Pa3JINYHbIX TUIIOB U ypOBHGfI CJIO’)KHOCTH BHE
3aBUCHUMOCTH OT (I)OpMy.TII/IpOBKI/I, a TaKXC OTpa6OTKy TUIIOBBIX 3aJaHUIN OI'D mo mareMaTHKe Ha TECTOBOM MaTepruajIC; MO3BOJUT CUCTEMATU3UPOBATL U
er'Iy6I/ITB SHAHUA YyJallUuXCs IO pas3sjiIMYHbIM pa3aciiaM Kypca MAaTCMATHUKU OCHOBHOM IIIKOJIBI (apI/I(bMeTI/IKe, anre6pe, CTaTUCTUKE, TCOpPUHN BepOHTHOCTeﬁ u

TeOMETPUH).
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[Iporpamma Kypca coctaBieHa Ha ocHOoBe OO0s3aTeIbHOr0O MUHUMYMa COJEp:KaHUsl 00pa30BaTEIbHBIX MPOrpaMM 10 MaTeMaTHKE U TPeOOBaHHMHA K

YPOBHIO MOATOTOBKH BBIITYCKHUKOB OCHOBHOM 1IKOJIBL, ¢ yueToM Crnenmdukanun KM ns nposenenus OI'D no maTeMaTuke u
Komudukaropa mposepsiembix TpeboBanmii k pesynbratam ocBoeHuss OOII OOO u smemeHTOB coaepykanus ais nposereHuss OI'D mo maremaruke,
noarorosieHHsIx OUITH.

B coorBerctBuM ¢ yueObubM miaHoM MBOY «I'muakunckas OIll» wa 2024-2025 y4eOHBIN TO Ha M3y4YeHHE Kypca OTBeleHO 17 waca W3 4acTu

yueOHoro miaHa (1 gac B Henento).

Ilnanupyemble pe3y/bTaThl 0CBOECHHSI MPOrPpaMMBbl Kypca
Jluunocmmuvie pe3ynomamol:
OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO0, TOTOBHOCTh U CIOCOOHOCTHh K CAMOPA3BUTHIO M caMOOOpPa30BaHHUIO HA OCHOBE MOTHBAIIMHM K OOYyYEHHUIO U
MMO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MIOCTPOCHUIO TATBHEHIIICH MHINBUTYAIbHON TPACKTOPUU 00pa30oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE Mpodeccuit
1 poeCCHOHAIBHBIX MPEANOYTCHHUH, C YI€TOM YCTOMYMBBIX TMO3HABATEIBLHBIX WHTEPECOB, a TAKK€ HAa OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOIIIEHUS K TPYY.
dopMHpOBaHUE 1IETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH.
OcBoeHMe coMaabHBIX HOPM, TTPaBUJI TIOBEICHHUSI, pOJiel U (POPM COMATBEHON KU3HU.
Pa3Butre MOpambHOTO CO3HAaHUS W KOMIIETEHTHOCTH B PEIICHHH MOPAIbHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (OPMHPOBAHUS
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJCHMSI, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHS K HDABCTBEHHBIM MOCTYIIKaM.
dopmupoBaHne KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B OOLIIEHUH U COTPYIHUYECTBE.
dopmupoBaHue CIOCOOHOCTH K SMOIIMOHATILHOMY BOCIIPUSATHIO MAaTEMAaTUYECKUX 0OBEKTOB, 3a/1au, pEIICHUH, pacCyKIeHUI
Memanpeomemuule pe3yibmamel 00yueHUs
Pecynamuenvie YY/|

® OmpeneNniaTh COOCTBEHHBIE MPOOIEMbI M IPUYHMHBI UX BO3HUKHOBEHHS PU pabOTe ¢ MATEMAaTUYECKUMU 00bEKTaMHU;

e (dopmynupoBaTh COOCTBEHHBIE BEPCUHM WM MPUMEHSTh YK€ H3BECTHbIE (OPMBI U METOJBl PEUICHUS MaTeMaTH4YeCKOW MpoOIeMBL,
(dbopMynupoBaTh MPEANONIOKEHUSI U CTPOUTH TMIIOTE3bl OTHOCUTENIBHO PAacCMaTpUBAEMOro OOBbEKTa M MPEABOCXHUINATH PE3yIbTaThl CBOEH
y4eOHO-TI03HaBATEIbHON JAESITEbHOCTH;

® OmpeneNnarTb MyTH JAOCTH)KEHHS Ieleld W B3BEIIMBATh BO3MOKHOCTH pa3pelleHUsl OIpe/eleHHbIX Yy4eOHO-TI03HABATENbHBIX 3a/1a4 B
COOTBETCTBUU C ONPECICHHBIMHI KPUTEPUSIMH U 33]]a4aMu;

® BLICTpauMBaTh COOCTBEHHOE 00pa30BaTEIbHOE MOJNPOCTPAHCTBO Ui pa3pelieHHs] ONPEAeICHHOTO Kpyra 3ajay, ONpeNeNiaTh U HaXOAUTh
yCIOBUS JJIs pealiu3alliy uaed U miaHoB (caMooOydeHue);

® CaMOCTOSITEbHO BBIOMpATh Cpelau MPEINIOKEHHBIX pecypcoB HaubOonee >(PPeKTHBHBIE M 3HAYUMBIE MPU paboTe ¢ ONpeAeTecHHOM
MaTeMaTH4eCKON MOJIENbIO;

® yMETh COCTaBJIATh IUJIAH PAa3pelICHUs OMPEAENIEHHOTO Kpyra 3a/ay, HMCIHOJIb3yd pa3JIMYHbIE CXEMBbI, PECypChbl MOCTPOEHHUS JTUarpaMm,
MEHTAJIbHBIX KapT, MO3BOJIAIOIINX TPOU3BECTHU JIOTUKO - CTPYKTYPHBIA aHANIN3 3aa4u;



yMETh TUTAHUPOBATh CBOM 00pa30BaTEIbHBIN MAPIIPYT, KOPPEKTUPOBATH M BHOCUTH ONIPE/ICIICHHBIC U3MEHCHHUS, KAYeCTBEHHO BIIMSIONIUE HA
KOHEUHBIN IPOIYKT Y4eOHO-TI03HABATEIBHOM JIEATEIbHOCTH;

yMEHHE KaYeCTBEHHO COOTHOCUTDH CBOU JCHCTBHUSA C MPEIBKYIIAEMBIM UTOTOM y4€OHO-TI03HABATEILHOM EATEILHOCTH TIOCPEICTBOM KOHTPOJIS
Y TUTAaHUPOBAHUSI Y4E€OHOTO Mpollecca B COOTBETCTBUMU C M3MEHSAIOMIMMUCS CUTYAllUSIMU U TPUMEHSAEMBIMU CpPEICTBaMH, U (opmamu
OpraHu3aIui COTPYTHUYECTBA, 4 TAK)KE WHIUBUyAIbHOU pabOTHI HA YPOKE;

yMeHHEe OTOHUpaTh COOTBETCTBYIOIIME CPEJICTBA PealM3allMy PEIICHUs MAaTEMaTUYECKUX 3a/ad, MoJ0MpaTh MHCTPYMEHTHI IJIS OIICHUBAHUS
CBOEH TPACKTOPUH B pabOTE C MATEMATHUYECKUMU TOHITHUSIMHU U MOJICIISIMH;

Ho3znaeamenvnvie YY/[

YMEHHUE ONPEENIATh OCHOBOIIOJIATAOIIEE TOHATHE U TPOU3BOANUTD JIOTUKO-CTPYKTYPHBIN aHAIIN3, ONPEIAENISTh OCHOBHBIE IPU3HAKH U CBOWCTBA
C TIOMOIIIBIO COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB;

YMGHI/IC HpOBO}II/ITL Knaccnq)nxaumo O6’B€KTOB Ha OCHOBEC KpI/ITCpI/IeB, BBIACJIITH OCHOBHOC HA (1)OH€ BTOpOCTeHeHHLIX JaHHBIX,

yMEHHE MTPOBOIUTH JIOTHUECKOE PACCYXKJCHUE B HAITPABJICHUHU OT OOIIMX 3aKOHOMEPHOCTEH M3ydaeMoi 3a1au IO YaCTHBIX PACCMOTPEHHUIA;
YMEHHUE CTPOUTH JIOTUYECKUE PACCYKICHHS Ha OCHOBE CHCTEMHBIX CPAaBHEHUN OCHOBHBIX KOMIOHEHTOB M3y9aeMOT0 MaTeMaTUUECKOTO pa3esia
WU MOACIIN, ITOHATHSA UJIW KJIACCOB, BBIACIISASA onpeneneHHme CyHIGCTBeHHI)Ie HpI/ISHaKI/I NI KpI/ITepI/II/I;

YMEHUE BBISBIIATh, CTPOUTH 3aKOHOMEPHOCTH, CBSI3HOCTH, JIOTHYHOCTH COOTBETCTBYIOIIMX IIETIOUEK PACCY)KJICHHM mpu padoTe C
MaTeMaTHYEeCKUMHU 3a/1a4aMU, YMETh MOPOOHO M CKATO MPEJACTABIATh JIETATU3AIMI0 OCHOBHBIX KOMIIOHEHTOB TIPH J0KA3aTEIbCTBE MOHITHH
M COOTHOIIIEHHI Ha MaTeMaTHYECKOM S3BIKE;

YMEHHE OpPraHU30BBIBATh MOWCK M BBISABIIATH MPUYUHBI BO3HUKAIOIIUX MPOIIECCOB, SIBICHUH, HanbOosee BEpOsSTHBIC (PAKTOPHI, IO KOTOPHIM
MaTeMaTHYEeCKUE MOJIEIH M OOBEKTHI BEAYT ce0s1 IO OMpeIeJICHHBIM JIOTHYECKUM 3aKOHAM, YMETh MPUBOUTH IPUUUHHO -CJICACTBEHHBIN aHATH3
MOHSTUH, CY’KJICHUI U MAaTEMaTUYECKUX 3aKOHOB;

YMEHHE CTPOUTh MaTEeMaTHUECKYIO0 MOJIENb MPHU 33JJaHHOM YCJIOBHH, 00JIaIal0IIel OTIPeIeJICHHBIMH XapaKTEPUCTUKAMH 00BhEKTa IIPU HATUIUH
OTIPEICTICHHBIX KOMIIOHEHTOB (DOPMUPYIOMIECTOCS MPEIOIaraéMoro OHSTHS WIIN SBJICHHS;

yYMEHHUE MEePEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABJISIONIYI0 MAaTEMaTHYECKON 3a/1auu Ha S3bIK rpaduyecKoro 0TOOpakKeHHS -
COCTaBJICHUSI MaTEMaTHYECKON MOJIEIIH, COXPaHSIONIEeH OCHOBHBIC CBOMCTBA M XapaKTEPH CTHUKH;

YMEHHE 3a]]aBaTh IJIaH PEIICHUs] MAaTEMaTUYECKOH 3a/1auu, PeaTu30BbIBATh AITOPUTM JICHCTBUI KaK MOIIAroBO MHCTPYKIUU ISl pa3pelieHus
y4eOHO-1I03HABATENbHOM 3a]a4u;

YMEHHE CTPOUTH J0Ka3aTeIbCTBO METOIOM OT IPOTHBHOIO;

yMeHHe padoTaTh ¢ MPOOJIEMHON CHUTYyalllel, OCYIIECTBIAThH 00pa3oBaTeNbHBIM MPOLECC MOCPEICTBOM IMOKMCKAa METOJ0B M CIOCOOOB
paspenieHus 3a1a4u, ONpeIeIsATh TPAHUIIBI CBOEr0 00pa30BaTeILHOTO MIPOCTPAHCTBA,

yYMETb OPHEHTHUPOBATHCS B TEKCTE, BBISBIIATH TTIABHOE YCIOBUE 337]a4d U YCTAHABJIUBATH COOTHOIIIEHUE PACCMATPUBAEMBIX OOBEKTOB;

YMEHHE TMEepPEeBOANTh, HUHTEPHPETHPOBATH TEKCT B HHbIE (OPMBI MpeACTaBICHHUs HHPOPMAIUHM: CXEMBbI, AUarpaMMsbl, Tpaduveckoe
MPEACTABJICHUE TaHHBIX;

Kommynuxamuenwvie YY/[



yMeHue paboTatsk B KOMaH e, (GOPMHUPOBAHHE HABBIKOB COTPYAHUYECTBA U y41€OHOTO B3aUMOICHCTBHUS B YCIOBUSAX KOMaHTHON UI'PbI WIIM HHOM
(hOopMBI B3aUMOICHCTBUS;

YMEHHUE pacipeAessiTh PO U 331a4H B paMKax 3aHATHSA, GOPMHPYS TAKKE HABBIKH OPTraHU3aTOPCKOTO XapaKTepa;

YMEHHE OLIEHUBATh MPAaBUILHOCTh COOCTBEHHBIX JIEUCTBUH, a TAK)KE AEATEILHOCTU APYrUX YUaCTHUKOB KOMaH/bI;

KOPPEKTHO, B paMKax 3a/1a4 KOMMYHUKAIUH, (GOPMYIHPOBATh H OTCTAUBATh B3IJISABI, apTYMEHTHPOBATH TOBOJBI, BBIBOBI, @ TAK)KE BBIABUTATh
KOHTPApTryMEHTHI, HEOOXOMMBIE ISl BBISBIICHHS CUTYAIlMH yCIIeXa B PEUICHUN TON MM MHOW MaTEeMaTHYECKOH 3aJauu;

YMEHHE I0JIb30BATbCS MaTEMaTHUECKUMU TEPMUHAMU [yl pelIeHUs] yueOHO-TI03HABATEIbHBIX 3a/1a4, a TAKK€ CTPOUTH COOTBETCTBYIOIIHE
pedeBbIe BBICKA3bIBAHUS HA MATEMATUYECKOM SI3bIKE JUISl BBICTPAUBAHUS MAaTEMAaTUYECKON MOJIEIIH;

YMETb CTPOUTh MaTEMaTUYECKHUE MOJEIHU C IOMOIIbIO COOTBETCTBYIOILIErO MPOrpaMMHOT0 00eCIieueHus, CEpBUCOB CBOOOIHOTO OT/IaJIEHHOTO
JOCTYTIa;

YMETb IPaMOTHO U YETKO, coriacHo npasuiam odopmienuss KMM-a OI'D 3aHOCUTH MOTydeHHBIE Pe3YJbTaThl - OTBETHI.

IIpeomemnvie pezynomamei:

(hopMHpOBaHNE HaBBIKOB MOKMCKAa MaTEMaTHUYECKOT0 METO/1a, alTOPUTMA U TIOWCKA pelIeHus 3a1a4i B CTpyKType 3aaa4d OI'D;
(bopMHpOBaHHE HAaBbIKA PELIEHHS ONPEIEIICHHBIX TUIIOB 33/1a4 B CTPYKType 3aaa4y OI'3;
yMeHHe padoTaTh ¢ TabIUIAMH, CO CXEMaMH, C TEKCTOBBIMH JIaHHBIMH;, YMETh MPeoOpa3oBhIBaTh 3HAKH M CHMBOJIBI B JI0Ka3aTeIbCTBAX U
MPUMEHAEMBIX METOax JUIsl pellieHusl 00pa30BaTelbHbIX 3a7ay;
YMEHHUE NPUBOJUTH B CUCTEMY, COIIOCTABIATh, 00001aTh U aHAIM3UPOBATh MH(POPMALIMOHHBIE KOMIIOHEHThl MaTEMaTHYECKOIO XapakTepa 1
YMETbh IPUMEHSATh 3aKOHBI U NPaBUJIa JUIsl PEILIEHUsI KOHKPETHBIX 3a/1a4;
YMEHHUE BBIJEIATh IVIABHYIO M HM30BITOYHYI0 MH()OPMALMIO, NMPOU3BOAUTH CMBICIOBOE C)KAaTHE MAaTeMaTHYECKUX (PaKTOB, COBOKYIHOCTH
METOJIOB U CHIOCOOOB pEIlIEeHHs]; YMETh IIPEACTABIATh B CIIOBECHON (hopMe, UCIIOJIB3Ysl CXEMBI M pa3InyHble TaOIULbl, TPaQUKH U JUarpaMMBl,
KapThl MOHATHH U KJIACTEPhl, OCHOBHBIE UJEH U IIJIaH PELICHUs TOW WIN MHOM MaTeMaTH4ecKOH 3a/1auu.

Tpebosanus K ypoeHIo NOO2OMOBKU YHAUUXCS

HartypaabHbie uncia. [poou. PanmnonanbHble yucsia
Buinyckuux nayuumes:

IMOHUMATh 0COOEHHOCTH HGCHTHHHOﬁ CHUCTCMbI CUHUCIICHUA,

OIICpUPOBATH NOHATUIMHU, CBA3AHHBIMU C JCITIMMOCTBIO HATYypaJIbHbIX UHCEII,

BbIpa’XaTb YKUCJIa B 9KBHBAJICHTHBIX (I)OpMaX, BLI6I/Ipa$I HauoOoJjee MoAXO A4 Y0 B 3aBUCUMOCTH OT KOHerTHOfI CUTYyalluu;

CpaBHHUBATDb U YIIOPAAOYUBATH PAlTMOHAJILHBIC YHUCIIA,

BBIIIOJIHATD BBIMUCIICHUS C pAllMOHAJIBHBIMHA YUCJIIAMU, COUCTasl YCTHBIC U ITNCbMCHHBIC HpI/IéMLI BLIHHCHGHHﬁ, MPUMCHCHU € KAJIBKYJIISATOPA,
HCIIOJIb30BATH MOHATHA U YMCHHS, CBA3AHHBIC C IPONIOPHUOHAJIBHOCTBIO BCJIMYUH, IIPOLICHTAMH, B XOAC PCIICHUA MATCMATUUCCKUX 3aJlad U
3aa4 U3 CMCKHBIX ITPEAMCTOB, BBITIOJIHATE HCCIIOKHBIC ITIPAKTUYCCKUC paC‘-IéTBI.

JelicTBUTEIbHBIE YNCIA
Bbll’lVCKHMK HAYVYUMCcCA.




® 1ICII0JIb30BATh HAYAJIbHBIE [IPE/ICTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEI;
® OIEpUPOBATH OHITHEM KBAJPATHOI'O KOPHS, IPUMEHSTH €I0 B BBIYUCICHUSIX.
Auredpanyeckue BbIpasKeHUs
Buinycknux nayuumes:
® OIEePHUPOBATH MOHATUIMHU «TOXKJIECTBOY», «TOXKIECCTBEHHOE MPpeoOpa3oBaHuey, penaTh 3a/1auu, coaepkamue OyKBeHHbIE JaHHbIC; paboTaTh C
bopmynamu;
®  BBHINOJIHATH IPEe0OpPa30BaHUs BBIPAXKEHNUMN, COJEPKAIIMX CTETIEHHU C IEJIBIMU IT0Ka3aTeIsIMU U KBaJpaTHbIE KOPHH;
® BLINOJHATh TOXKJIECTBEHHbIE IpeoOpa3oBaHMsl PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IMpaBW JACWCTBUH HAJl MHOTOYJIEHAMH U
anredpandeckuMH IpoOsSMu;
®  BLIINOJIHATH PA3JI0KEHNE MHOTOYWIEHOB HA MHOXKHUTEIH.
YpaBHeHus
Buinycknux nayuumes:
® pellaTh OCHOBHBIE BU/IbI pallMOHATIBHBIX YPAaBHEHUM C OJTHOM MepeMEeHHOMN, CUCTEMBI IBYX YpaBHEHUH C IByMsI IEpEMEHHBIMH;
® [IOHMMAaTh ypaBHEHHUE KaK BaXXHEHIIyI0 MaTeMaTUYECKYIO0 MOJIENb Ul OMMCAHUS U U3yYeHHsI pa3HOOOpa3HBIX pealbHbIX CUTYallUul, penarhb
TEKCTOBBIE 33/1a4M ajreOpanyeckuM METOJI0M;
® [pUMEHATh rpaduueckue NPEACTABICHUS U1 HCCIEIOBAaHUS YPAaBHEHMI, HCCIEIOBAaHMS M PELIEHUS CHUCTEM YpaBHEHUH C JBYMs
MIePEMEHHBIMHU.
HepaBencrBa
Buinycknux nayuumes:
® [IOHMMATh U IPUMEHSTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
® pellaTh JHMHEHHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW M UX CUCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C OMOpOM Ha rpaduueckue
MIpPE/ICTaBICHHUS.
OcHoBHbIEe MOHATHS. Unc10BbIEe PYHKIMH
Buinycknux nayuumes:
® [IOHMMATh U UCTHIOJH30BaTh GYHKIIMOHAIbHBIE TIOHATHUS U S3bIK (TEPMUHBI, CAMBOJIUYECKHE 0003HAYCHHS);
® CTpouTh rpaduKu dJIeMEHTapHBIX (DYHKIUI; HCCIe0BaTh CBOMCTBA YMCIOBBIX (DYHKIMI HA OCHOBE W3YUEHUS MOBEACHUS UX IPa(HKOB;
® [OHMMATh (PYHKIMIO KaK BaXKHEHUIIYI0 MaTeMaTHYEeCKYI0 MOJEINb i OMHCAHHS IMPOLECCOB M SBICHUI OKPYXAIOIIEro MHUpa, IPUMEHAThH
(YHKIIMOHATBHBIN S3bIK U ONTUCAHMS U UCCIIEIOBAHMS 3aBUCUMOCTEN MEX Ty (PU3MUECKUMU BETUYMHAMMU.
OnucarejibHAsA CTATUCTHKA
Buinycknux nayuumes:
® JICII0JIb30BaTh NMPOCTEHIINE CrIocOObl MPEACTABICHNS U aHaIN3a CTATUCTUYECKUX JAHHBIX.
Cay4aiinbie cCOOBITHSI M BEPOSITHOCTD
BbInyCKHUK HAy4YHTCS




® HAaXOJIUTh OTHOCUTEIBHYIO YACTOTY M BEPOSITHOCTh CIIy4aiiHOTO COOBITHS.
Komo0unaropuka
® BBIMyCKHUK HayYUTCS peliaTh KOMOMHATOPHBIE 3a/1a4X HA HAX0XK/ICHUE YKciia 00BEKTOB MM KOMOWHAIINH.

Harasignas reomMeTpus
Buinycknux nayuumes:

pacrno3HaBaTh Ha YepTexkax, pUCyHKaX, MOJIEISIX U B OKPY/KAIOILLEM MUPE IJIOCKHE U IPOCTPAHCTBEHHBIE F€OMETPUUECKUE (PUTYPBI;
pacrno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Napaslieenuneia, NpaBUIbHOW MUPAMU/IBL, IMJIMHPA U KOHYCA;

CTPOUTH pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO NapajieenuIea;

OTPEENATh N0 JTUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpBHI TMHEHHbBIE pa3Mephl caMoil PUTyphl U HA00OPOT;

BBIYHCIATE 00BEM NMPSAMOYTOIBHOTO Mapaljiesienune/a.

I'eomeTrpuueckue purypsi
Buinycknux nayuumcs:

I0JIb30BAThCS SA3BIKOM T€OMETPUH JJISl OTIMCAHUS PEIMETOB OKPYXKAIOIIET0 MUPa U MX B3AUMHOTO PACIOJIOKEHHUS;
pacrno3HaBaTh M H300paXkaTh Ha YepTeKaxX U PUCYHKAX reoMeTpuyeckue GUrypbl 1 UX KOHQUTypauu;

HAXOJHUTh 3HAUYEHUS JIMH JINHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOUIEHHS, rpagycHyt0 Mepy yrioB ot 0° no 180°, mpumeHsist onpenenenus,
CBOMCTBA U MPU3HAKHU (QUTYP U UX FJIEMEHTOB, OTHOIICHUS (HUTYyp (paBEHCTBO, MOI00KME, CHMMETPUH, TIOBOPOT, IMapajlIeIbHBIN IEPEHOC);
OIEpPHPOBATH C HAYAJILHBIMU MOHATUAMHU TPUTOHOMETPHUHM U BBIIIOJIHSATH JIEMEHTAPHbBIE ONepallii HaJl QYHKLIUSAMH YIJIOB;

pemaTh 3aJauu Ha JI0Ka3aTeJIbCTBO, ONUPAsICh HA U3yYEHHbIE CBOWCTBA (PUI'Yp M OTHOILIEHUHM MEXTy HUMHU U MPUMEHSAS U3yYEHHBIE METO/bI
JOKa3aTeIIbCTB;

pelIaTh HECIO0XKHbIE 3aa4i Ha IIOCTPOEHUE, IPUMEHSISI OCHOBHBIE aITOPUTMBI TOCTPOCHHUS ¢ IOMOILBIO IUPKYJISA U JIMHEUKY,

pelars NpocTeNIIne INTAHUMETPUYECKUE 3aJa4X B IPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKUX BeJTUYHH
Buinycknux nayuumes:

Koopannatsi

HCIIOJIb30BaTh CBOMCTBA M3MEPECHHMsI JIUIMH, IUIOMIACH W YIJIOB MPU PEIICHUH 33Ja4 Ha HAaXOXJICHHUE JUTMHBI OTPEe3Ka, UIMHBI OKPY)KHOCTH,
JUTUHBI YT OKPYXHOCTH, TPaIyCHON MEpHI yIiia;

BBIUMCIIATH TUIOMIAIN TPEYTOJIbHUKOB, IPSMOYTOJILHUKOB, MApaLICIIOTPAMMOB, TPAIICIHi, KPYTOB U CEKTOPOB;

BBIUUCIIATH JUTUHY OKPY)KHOCTH, JUTUHY IyTH OKPYXXHOCTH;

BBIYMCIIATH JIJTMHBI IMHEWHBIX 3JIEMEHTOB (DUTYp U MIX YIJIbI, UCTIONB3Ys (POPMYIIBI [UTMHBI OKPY>KHOCTHU U JUTMHBI TyTH OKPY>KHOCTH, OPMYJIBI
wionaaen ¢uryp;

pemiaTh 3a/1a4u Ha JOKa3aTelbCTBO C UCIOIb30BaHNEM (GOPMYI AITUHBI OKPY>KHOCTH U JUTMHBI IyTH OKPYKHOCTH, POpPMYI Iomanei Guryp;
pemath MpakTUYecKue 3a7adud, CBS3aHHBIE C HAXOXXJICHHEM T€OMETPUYECKHX BETUYMH (MCHONB3Ys MPHU HEOOXOJUMOCTH CIPABOYHUKH H
TEXHUYECKUE CPEJICTBA).



Buinycknux nayuumces:
® BBIUNCIATH JUIMHY OTPE3Ka 10 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPAUHATHI CEPEIUHBI OTPE3Ka;
® JICII0JIb30BaTh KOOPAUHATHBIA METOJ JJI U3Y4EHUS CBOMCTB IPSMBIX U OKPYKHOCTEH.

Coaep:xanue Kypca

«IIpakTUKO-OpHEeHTHPOBaHHBIE 3a1aHusD» OTpadoTka 3a7au Ne 1-5 KM OI'D.
TabnuuHoe u rpaduyeckoe npeacTaBIeHUe JaHHBIX, IUIAH U CXeMa, U3BJIeueHue Hy>)KHOM nHpopMmanun. I3MeHunBOCTh pH u3Mepenusix. Pemaromue
IpaBuiia. 3aKOHOMEPHOCTH B H3MEHUMBBIX BeIMUMHAX. Boruncnenus u npeoOpasoBanue BenuurH. McenenoBanye npocTelmmnx MaTeMaTHYeCKuX MOIEeH.

«Bbruuciaenus u npeodpaszoanusi». Otpadotka 3a1ay Ne 6 KUM OI'D.

Jeiicmeus ¢ namypanvHblMU YuCIAMU

CrnoxeHne 1 BEIYUTaHNE, KOMIIOHEHTHI CIIO’KEHUS U BBIYUTAHMSI, CBSI3b MEX Ty HUMH, HAXOXKJICHUE CYMMBI U pa3HOCTH, N3MEHEHHE CYMMBI U Pa3HO CTH
IPU U3MEHEHUH KOMITOHEHTOB CJIOKCHUS ¥ BEIYUTAHUS.

YMHOXKEHHE U JIeIeHUe, KOMIIOHEHTHI YMHOXESHHS U JACTICHUS, CBSI3b MEKY HUIMH, YMHO)KEHHE U CII0’KEHHUE B CTOJIOWK, JETICHUE YrOJIKOM, TTPOBEPKa
pe3yibTarta ¢ MOMOIIBIO MTPUKHUIKA U 0OPAaTHOTO JIEHCTBHSI.

Yucnoewle sviparcenusn

HucnoBoe BbIpaXXeHHUE U €0 3HAYEHUE, MOPSAI0K BBINIOJHEHUS IEUCTBU.

/poou. Ooviknosennwvie opoou

Jouist, yacTh, ApoOHOE YKMCIIO, ApoOb. [[poOHOE UnciIo Kak pe3ynabTar aeneHus. [[paBuiabHbIC U HEeTIpaBUIbHBIE IpoOU, CMelIaHHas JpoOk (CMeIaHHOe
YHUCIIO0).

3anuch HaTypaJIbHOTO YKCIIa B BUE IPOOH C 3a/laHHBIM 3HAMEHATEJeM, TpeoOpa3oBaHne CMENIaHHOM ApoOU B HEMPABWIBHYIO IpOOs M HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnosxeHue 1 BbIYUTaHHE OOBIKHOBEHHBIX IpOo0eil. YMHOKEHUE U JielieHre 0OBIKHOBEHHBIX IpO0Oeii.

Apudmernueckue AEHCTBHS CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue AEUCTBHS ¢ JPOOHBIMU YHCTIAMH.

Cnocobvl payuonanuzayuy 8b14UCIeHUN U UX NPUMEHEHUe NPU GbINOTHEeHUU OetiCEULL.

Jecamuunvie opoou

[IpeoOpaszoBanue necATUYHBIX IpoOeil B 00bIKHOBEHHBIE. CpaBHEHUE AECATUYHBIX Apobeit. ClokeHue U BBIYUTaHUE AECATUYHBIX Apooei. OkpyrieHue
JECATUYHBIX poOeit. YMHOKEHUE U JieTIeHUe IECATUYHBIX IpoOeit. [Ipeobpazosanue 06bikHOGeHHbIX Opobeli 6 Oecsaimuunbie Opoou. Koneunvie u beckoneunvle
Odecsamuunble OpooU.

Yucna. PayuonanvHble uucia

MHOXeCTBO pallMOHATIBHBIX ynces. CpaBHEHHE pallMOHABbHBIX yncell. JIeficTBUS ¢ pallnoHaIbHBIMY YnciaMu. /Ipedcmasnenue payuoHanbHo20 Yucia
decamuunol Opoowio.
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/pobéno-payuonanvnusie eviparcenus
[IpeoOpazoBanme APOOHO-TUHEHHBIX BBIPOKCHHI: CIIOKEHHUE, YMHOXKEHUE, ICTICHHE. Aeedpauneckasn opoos. Cokpaujenue aneeopauyeckux opooel.

Ilpusedenue ancebpauueckux opobeil Kk odwemy 3namenamenio. [eliicmsus ¢ areebpauyeckumu OpooSIMU: CLOJNCEHUe, 8bIYUMAHUe, YMHOJICeHUe, OelleHue,
8036e0eHuUe 8 CIeneHb.

«/leiicTBuTeIbHBIE YHCcaa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonanvuvie uucna

N300paxkenue uncen Ha 4McIoBOU (KoopauHaTHOM) npsiMoii. CpaBHeHHE uncen. Moaynb 4ncia, TeoMeTpudecKass MHTEPIpeTalus MOyl Yuca.
JIecTBUS C MOJIOKUTEIbHBIMU U OTPUILIATEIbHBIMU YHCIaMU. MHOKECTBO II€JIbIX YHUCE.

Koopounama mouku

OCHOBHBIE IOHATHUS, KOOPOUHAMHDLU VY, pACCMOAHUE MedHcOy moukamu. Koopounamul mouxu.

Hppayuonanvuvie yucna

[TonsiTHEe nppanMoOHaATLHOTO YKcia. Pacno3HaBaHue UPPALIMOHAIBHBIX YHCET.

MHnoocecmso OeticmeumenbHbIX Yuces.

«[IpeoOpa3zoBanue ajnredpanvyeckux Bpipaxenuin». Orpadotka 3anauy Ne 8 KUM OI'D

Hppayuonanvuuie yucna

[lonsiTne uppanmoHaibHOrO yMcia. Pacno3HaBaHue UppalMOHAIBHBIX Yncell. [Ipumepsl nokaszaTenbeTB B anredpe. [eicmeus ¢ uppayuorHanibHulmMu
yucramu: yMHodicenue, oenenue, 6036e0eHuUe 8 CmeneHb.

MHnoocecmso OeticmeumenbHbIX Yucei.

«YpaBHeHHs U HepaBeHcTBa». OTpadoTka 3a1ad Ne 9 KUM OI'D.
Pagencmea
YucnoBoe paBeHCTBO. CBOICTBA YUCIIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.
Ypasnenusn

[TonsiTre ypaBHEHUs U KOpHS ypaBHeHUSs. [Ipedcmasnenue o pasnocunvrocmu ypasnenuti. Obnacmo onpedenenus ypagHeHus (061acmes 00Ny Cmumslx
3HAYEHUL NepeMeHHOlL).

Jluneiinoe ypaenenue u e2o KOpHu

Pewrenne nuHelHbIX ypaBHeHUN. Jlunetinoe ypasuenue ¢ napamempom. Konuuecmeo xopmeu nuneiino2o ypagnenus. Pewenue nuneiinvix ypagHenui ¢
napamempom.

Ksaopamnoe ypasnenue u ezo kopnu

KBanparssle ypaBHeHus. Henonnble kBagpaTHble ypaBHEHHS. [JUCKpMMHMHAHT KBagpaTHOro ypaBHeHUs. DopMyiia KOpHEN KBAJpaTHOTO ypaBHEHUS.
Teopema Buema. Teopema, obpamuas meopeme Buema. Perienne KBaapaTHbIX ypaBHEHUNA: UCIIOJIb30BaHKE (GOPMYITBI U1l HAX0XKICHUS KOPHEH, epaguueckuti
Memoo peulenus, pasiodicenue Ha MHodcumen, noobop KopHell ¢ UCNOoab308aHuem meopemvl Buema. Konuuecmeo kopmeil keadpamnozeo ypaeHenus 6
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3aeucumocmu om e2o Oouckpumurawma. bukeadpammnvie ypaenenus. Ypasnenus, ceooumvie x aunerHvlM U KeaopamuviM. Keadpamuvie ypasnenus c
napamempom.

/Ipoono-payuonanvnoie ypasHenus

Pemenue mpocrelmmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peutenie 0poOHO-payuoHaIbHbIX YPAGHEHUIL.

Memoowt peutenust ypasHeruil. Memoobl PAGHOCUTbHBIX NPe0OPA308aHU, MEMOO 3AMeHbl NePeMeHHOU, epaguyeckuti memoo. Hcnoavzosanue ceolicma
@yHKYUll npu pewieHuu ypagHeHull.

IIpocmeriwue uppayuonanvusie ypasuenus euoa \ f (X) - a, \/f (X) - \/g (X) :

n
Vpasnenus euoa X = Q. Vpasnenus 6 yenvix uucnax.

«BeposiTHOCTB coOBbITHIIY OTpadboTka 3anauy Ne 10 KUM OI'D.

Cnyuaitnvie coovimusn

CrnyyaitHble OnbITHI (3KCIIEPUMEHTHI), SJIEMEHTApHBIE CiTydaiiHble cOObITUS (HMcX01bl). BeposTHOCTH 3neMeHTapHbIX cOObITHI. COOBITHS B CITydailHBIX
AKCIEPUMEHTax M OJaronpusITCTBYIOIIME 3JeMEHTapHble coObITUS. BeposTtHocTH ciay4yailHbIX cOOBITUNH. ONBITBHI C PaBHOBO3MOKHBIMH 3J€MEHTAPHBIMU
coObITusiMU. Kntaccrueckre BepOsITHOCTHBIE OIIBITHI C HCIIOJIb30BAaHUEM MOHET, KyOHUKOB.

«®yuknum u rpapukm». Otpadbortka 3amad Ne 11 KM OI'D.

Dynkyuu

Ilonamue pynxkyuu

JlexkapToBbI KOOPAMHATHI Ha MIIOCKOCTH. DOPMUPOBAHUE MIPEJICTABICHUN O METAPEIMETHOM MOHITUU «KOOPAUHATH). CriocoObl 3aaHusl GyHKIIMA:
aHAIMTUYeCKUil, rpapuueckuii, tadnuuynbld. ['paduk Qynkuuu. [Ipumepsl GyHKUMIA, MOTydaeMbIX B IPOLIECCE HCCIETOBAHUS PA3JIMYHBIX PEATbHBIX
MIPOLIECCOB M pellleHusl 3agad. 3HadeHue (QyHKuu B Touke. CBoiicTBa (QyHKIUI: 00JacTh OmpeiesieHUs, MHOXKECTBO 3HAUEHUH, HYIU, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, YeMHOCMb/HeuemHOCmb, TIPOMEKYTKH BO3pacTaHus U yObIBaHUS, HanOoJIbllee U HauMeHblIee 3HaueHus. McecnenoBanue GyHKIMH 110 ee
rpaduky.

Jluneininasa gpynkyus

CpoiictBa u rpaduk JUHEHHON QyHKIMHU. YTIOBOW KOoddhduiueHT npsmoil. Pacrnonoxenue rpaduka JuHEHHONW (YyHKIMH B 3aBUCUMOCTU OT €€
yrI0BOr0 KO3 HIeHTa 1 CBOOOAHOTO uieHa. Haxoowcoenue ko3 puyuenmos nuHetinou GyHKyuy no 3a0aHHbIM YCI08UAM. HPOXOHCOeHUe NPAMOIU Yepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOCHUE NPAMOL Yepe3 OAHHYI0 MOYKY U NaApalebHOU OGHHOU NPAMOLL.

Keaopamuunaa ¢pynxyusn

CoiicTBa u rpaduk kBagpatuuHoil pynkuuu (mapadona). Ilocmpoenue epagura keadpamuunol GyHKyuyu no moykam

Oopamnasa nponopyuoHaIbLHOCMb

k

k k
CBoiicTBa (hyHKIUHU Y= xV TP T x. I'unepOomna.
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«ITocsenoBarenbHOCTH M porpeccum» OtpadoTka 3amad Ne 12 KUM OI'D. (1 gac).

Ilocneoosamenvrnocmu u npozpeccuu

UYucnoBas mociieaoBaTenbHOCTh. [IpruMephl YMCIOBBIX MOCIeoBaTeIbHOCTEH. beckoHeUHbIe MoCIeI0BaTeIbHOCTU. Apru(MeTHIECKas: MPOTPECcCHs U
ee cBOHCTBa. [ 'eomeTpuueckas nporpeccust. Qopmyna obuye2o uiena u cymmbl 1 NEPEbIX YIEHO08 APUPMEMUIECKOU U 2e0MemPUYecKoll npopeccuil

«YmucsoBble M OyKBeHHbIe BbIpa:keHus». Otpadbotka 3ama4y Ne 13 KM OI'D.

Yucnoevie u 0yKeennble 6bIpaANCEHUSA

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [locTaHOBKA BBIPAYKEHUI BMECTO IEPEMEHHBIX.

Ienvie eviparcenusn

CreneHb ¢ HaTypalbHBIM [TOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBaHus BEIpaXKEHHH, COIEPIKAIINX CTENEHH C HATYPaJIbHbIM [T0Ka3aTEIEM.

OpHouwieH, MHOTOWIEH. [IefiCTBUS ¢ OJIHOUJIEHAMHU U MHOTOWIEHaMU (CJIOXKEHUE, BEIUUTAHUE, YMHOXKEHHE). DOpMYITbl COKPAILIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaJpaToB, KBaJpaT CyMMbl M pa3HOCTH. Pa3iiolkeHre MHOTOWIEHAa Ha MHOXHTENU: BHIHECEHHE OOLIEr0o MHOMKHUTENS 3a CKOOKH, FPYNIHPOBKA,
npuMeHeHne (GopMyJ COKpaLIEeHHOTO YMHOKeHus. KBaapaTHBINM TpexuiieH, pa3io’keHne KBaJpaTHOro TpexXuwieHa Ha MHOKHUTEIH.

«IIpakTuyeckue pacuyersl no gopmyaam» Otpadotka 3amay Ne 14 KUM OI'D
BeIpaxenue ¢ nepeMeHHON. 3HaueHe BeIpaxkeHus. [ocTaHOBKa BBIpaKEHUH BMECTO ITEPEMEHHBIX.
Ilenvie ¢vipasricenun
CreneHb ¢ HaTypaJbHBIM IIOKA3aTeIeM U ee cBoWcTBa. [IpeoOpazoBaHMs BbIpaXKEHUM, COJIEpAKAILUX CTENIEHH ¢ HATypaJIbHBIM [T0Ka3aTeeM.
OnHouseH, MHOTo4JIeH. J[eCTBUS ¢ OTHOWIEHAMH U MHOTOWIECHAMU (CI0XKEHHE, BBIYUTAaHUE, YMHOKEHHE). POPMYIIbI COKPAILIEHHOTO YMHOXKEHHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3am1ad Ne 15 KUM OI'D.

Cucmempul nepagencme
CucremMbl HEpaBEHCTB C OJTHOM IIEpeMEHHOU. Perenre cucteM HEpaBeHCTB ¢ OJHOM MEPEMEHHOMN: JIMHEUHBIX, k8adpamubix. VI300pakeHne pemeHus
CUCTEMbI HEPABEHCTB HA YHUCIIOBOU MPSIMOM. 3aNTUCh PEICHHS CUCTEMbI HEPABEHCTB.

«Ieomerpuueckue purypsol. Yriabi». Otpadorka 3aqau Ne 16 KM OI'D.
Beauuunn
Benuuuna yria. ['pagycHas mepa yria.
Tpeyzonvnuk
CpoiicTBa paBHOOEAPEHHOTO TPEYroibHIUKA. BHemHui yron Tpeyroyibanka. Cymma yriioB TpeyrojibHUKa

«I"'eomerpuyeckue purypsol. Janub. OtpadoTka 3amau Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 6 OKpyHcarouiem mupe
I'eomerpuueckas ¢urypa. BHyTpenHss, BHelHsAS o6nactu GUrypsl, rpanuna. JInHuu u 061acTu Ha MIOCKOCTU. BhINyKias M HeBBINMyKIas GUTYpHI.
[Tnockas u Herutockast purypsl. [lonsTue Benuuunsel. JnuHa. Mi3smepenue amuHbl. EqUHALBI n13MEpeHUs JUTHHBI
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Brigenenue cBoiicTB 00bekTOB. DOpMUpOBAHKE MPEICTABICHUA O METa IPEIMETHOM MOHATHH «purypa». Todka, OTpe3oK, mpsmMas, JIyd, JIOMaHasl,
IIJIOCKOCTh, YTOJI, OMCCEKTpHCa YIJia U €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.
OceBas cummeTpus reoMmerpudeckux puryp. LleHTpanbHass CMMMETpHsI TeOMETPUISCKUX QUTYD.

«Ilimomans MHOroyroabHuka». Otpadotka 3azad Ne 18 KUM OI'D
H3mepenus u eviuucnenun

[Tnomaau. ®opmyibl miIomagy TpEyroabHUKa, apajuieorpaMma U ero 4aCTHBIX BUJIOB, Tpanenuu, popmyna ['epona, popmyia miomniaay BeIyKIOTO
YeThIPEXYroJbHUKA, (DOPMYJIBI IJTMHBI OKPY>KHOCTH U ILIOIIAIN Kpyra

«H3mepenust u BorunciaeHus». Otpadotka 3anad Ne 19 KUM OI'D.

Hsmepenusa u epluucnenus

[Mnomagu. ®opmynbl MioUmaAX TPEYroJibHUKA, MapajjienorpaMMa M €ro 4YacTHbIX BHUJOB, Tpameuuu, Qopmyna IUIOIIaJd BBIITYKIOTO
YeThIPEXyroJbHUKA, (GOPMYJIBI JUTMHBI OKPY>KHOCTH U IUIOIIa M Kpyra. [Tnomans npaBuIbHOrO MHOTOYTOJIbHHKA.

Teopema ITudaropa. Tpuronomerpuueckre COOTHOLIEHUS B IPSIMOYTOJIbHOM TpeyrojibHuKe. TpuronomeTpudeckie QyHKIUN yria.

«Teopernyeckue acnektb». OTpadoTtka 3ana4d Ne 20 KM OI'D.
Teoperndeckne acnekThl, TEOPEMbI, AaKCHOMBI, ONIpeaeIeHHs], (POPMYIIbI, IEMMBI.

Pecypcnl
Jluteparypa
-(JIpicenko @.®., Meanosa C.0.) Maremaruka. [ToarotoBka k OI'2-2024. 9 knacc. 40 TpeHUPOBOYHBIX BapUAHTOB 10 AeMoBepcun 2024 rona
HuTepHET-pecypchl
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://100ballnik.com/c6opHuK-sA1IeHK0-0r3-2024-110-MaTeMaTHKE-9-K1a/
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https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://100ballnik.com/%D1%81%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D1%8F%D1%89%D0%B5%D0%BD%D0%BA%D0%BE-%D0%BE%D0%B3%D1%8D-2024-%D0%BF%D0%BE-%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B5-9-%D0%BA%D0%BB%D0%B0/

TEMATHYECKOE IINTAHUPOBAHHUE

(9 KJIACC)

No
/o

Tema 3angaTusa
(Ne 3ananus B KUM)

OCHOBHBIE BUIBI
JESITEIILHOCTH YIaITUXCs

Komnuects
0 4acoB

VYuer mporpamMmsbl BOCIIUTAHUA

Hcnionn3oBanue
90P u [IOP

[Ipumeuanue

Briuucinenusa n
npeodpazoBaHus

Brinonsstor
apudMeTHYECKUEe IEHCTBUS C
paloOHaIbHBIMU YHCIIAMH,
BBIYHCIISIOT 3HAYCHUS
YHCIIOBBIX BbIPAXKEHH,
MepexXo AT OT OAHON (OPMBI
3alMCH YHCIIA K IPYrom

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.19,5.3,7

JleiicTBUTEIbHBIC
qucia

N3obpaxaror yncia ToYKaMu
Ha KOOPJAMHATHOM MPSMOMH,
CPaBHHUBAIOT
NeMCTBUTENbHBIC YKCIIA,
BBITIOJIHSAIOT BBIYMCIICHUS U
npeoOpa3oBaHus,
BBITIOJHSIOT IPUKHUIKY
pe3ysibTaTa BEIUMCICHUI.

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,41.9,5.3,7

[IpeobpazoBanus
anreOpanvecKux
BBIPaKECHUI

BBINONHSIOT BEIYUCIICHUS U
npeoOpa3oBaHMs
apu(METHUECKIX
BBIPKCHUH, TPUMEHSIOT
CBOWCTBA apU(METHUECKIX
KBaJIpaTHBIX KOPHEH JIJIst
npeoOpa3oBaHUs BIPAKEHUM

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

YpaBHeHuA U
HEPABEHCTBA

Pemarort 1uHelHbIE 1
KBa/IpaTHbIE YPAaBHEHHUS C
OJIHOU ITEPEMEHHON,

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
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HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX CUCTEMBI

41.2,4.1.9,5.3,7

OyHKUMU U TpaduKu

CrposT 1 ynTtatoT rpaduku
pa3MyYHbINA QYHKIHH,
YUTAIOT TPAPUKH QYHKIIHIA,
OTIMCBIBAIOT C TIOMOIIIBIO
(GyHKIMHI pa3nuyHble
3aBHCUMOCTH MEXKIY

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

BEITMYMHAMH,
UHTEPIPETUPYIOT TpapuKu
3aBUCUMOCTEN
YucnoBslie u Brimonnstor mpeobpazoBaHus 1.1,
OyKBEHHbIE anredpanveckux BbIpaKeHUH, 1.2,2,3.1.1,3.1.4,3.1.6,
BBIPAYKEHUS HaXOJST 3HAUECHHUS
OYKBCHHBIX BBIPKECHHH, 4.1.24.19,537
OCYILIECTBIISI HEOOXOTUMBIE
MOJCTaHOBKH
[IpakTnueckue OcCynecTBISIIOT pacyeThl 10
pacueTsl 1o (dhopmynam, BbIpaxaroT 1.1,
bopmynam 3aBUCHMOCTH MEXTY 1.2,2,3.1.1,3.1.4,3.1.6,
BEJIMYMHAMU, BBIUYUCIISIIOT 4.1.2,4.1.9,5.3,7
3HAUEHUS YHCIOBBIX
BBIPAYKCHUI
[IpaxTuko- BbINoNHAIOT BEIYHCICHUS U
OpUEHTHUPOBAHHbBIC npeoOpa3oBaHus,
3a/laHus OCYIIIECTBIISIOT 1.1,

IMPAaKTHYCCKHUEC pACUCThI,
CTPOAT U UCCIICAYIOT
MaTEMAaTHYCCKUEC MOACIIN,
HCIIOJIB3YIOT HpI/IO6peTeHHBIe
3HAHUSA U YMCHUA B
HpaKTquCKOﬁ ACATCIBHOCTHU

1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7
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I'eomerpuueckue
¢burypsl. Yrisl

Brmonnasger geicTBus ¢
reOMETPUYECKUMU
¢burypamu, pemaroT
IJIAHUMETPUYECKHE 3a/1aUU
Ha HaXOXXJCHHUE
r€OMETPUYECKUX BEJIUYUH

(yrioB)

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

10

I'eomerpuueckue
¢burypsl. J{nuHb

Pacno3nator reomerpuyeckue
(urypsl Ha TUIOCKOCTH,
pa3Iny4aoT UX B3aUMHOE
MOJIOKEHHE, U300pakaroT
reoMeTpuueckue (Qurypsl,
pELIAIOT MJIaHUMETPUYECKHE
3a/1auM Ha HaX0XJIEeHUE
TeOMETPUIECKUX BEITHUNH
(mvH, yTI0B)

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

11

IImomane
MHOTOYTOJIbHUKA

Pacnio3naror reomeTpruecKue
(buryphl Ha TUIOCKOCTH,
pEIIaloT MIAaHUMETPUICCKHE
3aJauu Ha HaX0XKJICHHE
TE€OMETPUICCKUX BEITHYUH
(TuTomAeH ), OCYIIECTBISIOT
pacueTsl 1o hopmysiam

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

12

Nzmepenus u
BBIYHCIICHUS

OnpenensroT KOOpIUHATHI
TOYKH TIJIOCKOCTH, TTPOBOJIAT
oTIepaIy Ha/l BEKTOPAMH,
BBIUUCTISIOT JJIUHY U
KOOPJMHATHI BEKTOPA, YTOJI
MEX1y BEKTOpaMH, CHHYC,
KOCHHYC M TaHT€HC yTJia

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
4.1.2,4.1.9,5.3,7

13

Teopernueckue
aCIEeKThI

HpOBOILSIT JA0Ka3aTCJIbHBIC
pacCy’KACHUA, OICHNUBAIOT
JIOTUYCCKYHO ITPABUIIBHOCTD

1.1,
1.2,2,3.1.1,3.1.4,3.1.6,
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paccyKJICHUH, paCIO3HAIOT
OLIMOOYHBIE 3aKIIFOUEHUS

41.2,4.1.9,5.3,7

14 Cucrembl HepaBeHCTB | Pemator ypaBHeHUS, 1.1,
HEpaBEHCTBA U UX CUCTEMBI, 1.2,2,3.1.1,3.1.4,3.1.6,
41.2,4.1.95.3,7
15 BepostHocTh Haxonsat BeposiTHOCTB 1.1,
coObITHI CIIydalfHbIX COOBITHI B 1.2,2,3.1.1,3.1.4,3.1.6,
MPOCTEMIINX pacueTax 4.1.2,4.1.9,5.3,7
16 ITocnenoBarensHOCTH | Pacmo3Harot
U MPOTPECCUU apudmernyeckue u
TEOMETPUIECKHIE 1.1,
HPOTPECCHH, PEIAIOT 3a/1a491 1.2,2,3.1.1,3.1.4,3.1.6,
¢ mpuMeHeHueM (popMyIIbI 4.1.2,4.1.9,5.3,7
00111ero YjeHa ¥ CyMMBI
HECKOJbKHUX YJICHOB
MIPOTPECCUU
17 Pa6orta ¢ KUM
(dactp 1)
HUTOI'O: 17
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MNOYPOUYHOE INVTAHUPOBAHMUE

(9 KJIACC)

Ne
/o

Tema 3a"saTHs

(Ne 3ananus B KUM)

OCHOBHBIE BHJIBI JIEATCIBHOCTH
YYAIIMXCS

KomnunuectBo
JacOB

Jara

[Imannpyemas

dakTuueckas

IIpumeyanue

1

Briuucinenusa u
npeodpazoBaHus

Bemonssror apudmernaeckue
JEUCTBHUS C pallMOHAIbHBIMU
YUCJIAMH, BBIYHUCIISIOT 3HAYECHUS
YHUCJIOBBIX BBIPAKEHUN, TEPEXOIAT
OT 0JIHOM (OpPMBI 3alHUCH YHUCIIA K

Apyroi

JleiicTBUTENbHBIC
qucia

N3obpaxaror yncia ToYKaMu Ha
KOOPAMHATHOW MPSAMOH,
CPaBHHUBAIOT JACUCTBUTEIIbHbBIE
YHCIia, BBITOIHSIOT BBIYUCICHUS U
peoOpa30BaHMsl, BHITIOTHSIIOT
MIPUKUIKY Pe3yJIbTaTa BRIUYMCICHUN.

[IpeobpazoBanus
anreOpandecKux
BBIPAKCHUI

BbINONHAIOT BEIYMCICHUS U
npeoOpazoBaHus apuPMETHUECKUX
BBIPAYKECHUM, MPUMEHSAIOT CBOMCTBA
apuMeTUIeCcCKuX KBaJpaTHBIX
KOpHE# /Ui mpeoOpa3oBaHus
BBIPAKCHUI

YpaBHeHus u
HEpaBEHCTBA

Pemaror nuHeiHbIE U KBaJpaTHBIE
YpaBHEHUS C OJTHOU MEPEMEHHO,
HEpaBEHCTBA C OJHOM IMEPEMEHHON 1
UX CUCTEMBI

OyHKIMH U TpaduKu

CrposT 1 yuTaroT rpaduku
pa3n4HbIi QyHKIMHA, YUTAIOT
rpaduky GyHKIUH, ONUCHIBAIOT C
HOMOIIBIO (DYHKLUH pa3INyuHbIe
3aBHCHMOCTHU MEXIY BeJIMUYUHAMH,
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UHTEPIPETUPYIOT TpaduKu
3aBUCUMOCTEN

6 YucnoBsie u Bemonssror nmpeodpa3oBanus
OyKBEHHBIC anreOpanvecKux BhIPAKECHUM,
BBIPKCHUS HAXOJSIT 3HAYCHUST OYKBEHHBIX

BBIPAKEHUI, OCYILIECTBIISAS
HEO0OXOMMBIE MOJICTAHOBKH

7 [IpakTnueckue OcyIecTBISIIOT pacyeThl 1o
pacueTsl 1o (dhopmynaM, BbIpaXKaroT
bopmynam 3aBUCUMOCTH MEXy BETUIMHAMHU,

BBIYUCIISIOT 3HAUCHUS YACTOBBIX
BBIPAXKEHUI

8 [TpakTuko- BBINONHSAIOT BRIYUCIICHUS U
OPHEHTHUPOBAHHBIE peoOpa30BaHUsl, OCYILIECTBISIOT
3a/laHus MPAKTUYECKHUE PACUETHI, CTPOSIT U

HCCIEIYIOT MaTeMaTHYECKUE
MOJIEIH, UCTIOIb3YIOT
MpHOOpPETEHHBIE 3HAHUS U YMEHUS B
MPAKTUYECKON JeSITebHOCTU

9 I'eomerpuueckue Brimonaser neiicTeus ¢

¢burypsl. Yribsl reOMETPUYECKUMHU (PUrypamu,
pELIAIOT MJIaHUMETPUUECKHE 3a/1a4H
Ha HaXO0KJIEHUE T€OMETPUUYECKHUX
BEJIMYUH (YTJIOB)
10 I'eomerpuueckue Pacrnio3naror reomerpuyeckue

¢burypsl. J{nuHb

(GUryphl Ha TUIOCKOCTH, PA3JINYAIOT
UX B3aUMHOE TIOJIOXKCHHE,
U300paKar0T reOMETPUICCKHE
Gburypsl, pemarT
IUTAHUMETPUYECKHE 3a/1a41 Ha
HaXO0XJIEHHUE T€OMETPUUIECKUX
BEJIMYUH (JIJIMH, YTJIOB)
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11

Tlnomtane
MHOFOyFOJIbHI/IKa

Pacnosnaror reomerpuyeckue
(GUrypsl Ha TIOCKOCTH, PELIAIOT
TUTAHUMETPUYECKUE 33/1a49H Ha
HaXO0XJICHHE T€OMETPHUYECKHIX
BEJIMYMH (TUIOIIAJEH),
OCYIIECTBJISAIOT PacyYeTHI IO

dhopmynam

12 N3mepenus n OnpenenstoT KOOPAUHATHI TOUKU
BBIYUCIICHUS IJIOCKOCTH, MPOBOJIAT ONE€paly HaJ
BEKTOPAMH, BBIUYUCIISIOT JUIMHY U
KOOPJMHATBI BEKTOPA, YTOJ MEXKTY
BEKTOpaMH, CUHYC, KOCUHYC U
TaHT€HC yria
13 Teopernueckue [IpoBoasT noKazareabHbIE
aCTeKThI paccyXJeHus, OL[ECHUBAIOT
JIOTUYECKYIO TPaBUIIBHOCTh
pacCyXJI€HUM, paClIO3HAIOT
OLIMOOYHBIE 3AKIIIOUEHUS
14 Cucrembl HepaBeHCTB | PemraroT ypaBHeHUs, HEpaBEHCTBA U
WX CUCTEMBI,
15 BepositHocTh Haxonsat BeposTHOCTD ClTydailHbIX
cOOBITHI COOBITHH B MPOCTEHUIIINX pacueTax
16 [TocnenoBarensHOCTH | Pacnosnaror apudmernueckue u
U IPOTPECCUU reOMEeTPHYECKHE MTPOrPECCHH,
pElIaoT 33/1a4M C IPUMEHEHHEM
(hopMyIibl OOIIETO YIeHa U CYMMBI
HECKOJIbKUX YICHOB MPOTPECCUu
17 Pa6ora ¢ KUM
(dactp 1)

UTOIO:

17
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