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1. IlnanupyemMblie pe3yabTaThl

OcHoBHOM 3amaueld oOy4yeHHs] MaTeMaTHKE B IIKOJIE SIBIISETCS CO3HATEIbHOE OBJIAJCHUE YYAIIUMHCS CHUCTEMOW MaTeMaTUYeCKHX
3HAHWN U YMEHHI, HEOOXOANUMBIX B IMMOBCEIHEBHON ku3HU. OBIaICHHE TPAKTUYECKU JTFOO0M COBpEeMEHHOM mpodeccueit TpedyeT TeX WiH
WHBIX 3HAaHUM MO MareMaTuKe. AKTyaJbHOW 3aJauei U MUCCHUEW IIKOJBI SIBJIIAETCS OINPENCICHHBIN MOPTPET BBITYCKHUKA HA BBIXOJE,
MMEIOIIEM KAauECTBEHHBIEC 3HAHMS IO NPEAMETY U BBICOKHMI IMOTEHIMAN B peaju3alliy 3aayMaHHbIX LieJiei. 3ajada MpernojaBarels -
MPEAMETHUKA pPEAIn30BaTh HE TOJBKO IICHUXOJIOTO-TIEIarOTUYECKyl0 (DYHKITMIO, HO W HEMOCPEICTBEHHO OOECIeUNTh yYEHHKA BCEM
HEO0OXOAMMBIM HA0OPOM 3HAHUN M YMEHUM, KOTOPHIE B JIAJLHEHIIIEM OH CMOXKET MPUMEHUTH U JI0Ka3aTh HA OCHOBHOM T'OCYJapCTBEHHOM
sk3amene (OI'D).

Jannas mporpamma QaxyabTaTUBHOTO Kypca MpeAHazHayeHa ajist o0yJaronmxcs 9-X KjiaccoB 00111e00pa30BaTeIbHbIX YUPEKACHUHN U
paccunTana Ha 34 yaca, 1 yac B Henento. OHa npeaHa3HayeHa il MOBbIIIeHUS 3(()EKTUBHOCTH MOATOTOBKM oOydarommuxcs 9 kiacca K
OCHOBHOMY T'OCYyJapCTBEHHOMY 3K3aMEHY [0 MAaTEMAaTHUKE 32 KypC OCHOBHOM IIKOJIbI U MIPEyCMATPUBAECT UX MOATOTOBKY K AadbHEUIIEMY
0OyYEeHHIO B CPETHEH IITKOJIE.

®dakynbratuBHBIN Kypc «lloaroroBka k OI'D mo maTemaTuke)» MO3BOJIUT CUCTEMATHU3UPOBATH M YIIIyOUTh 3HAHUS YYalllUXCS IO
Pa3JIMUHBIM pa3jieliaM Kypca MaTeMaTHUKA OCHOBHOM IIKOJIBI (apudMeTuKe, anredpe, CTaTUCTUKE, TEOPUU BEPOSITHOCTEN U TEOMETPHUN ).

®daxynpratuBHBIM Kypc «lloaroroBka x OI'D mo maremaTuke» HampaBJIeH HAa BOCIOJIHEHHE HEJOCTAIOIIMX 3HAHUN, OTPabOTKyY
MIPUEMOB PEIICHUS 33JJaHUI Pa3IMUHBIX THUIIOB U YPOBHEU CJIIOKHOCTU BHE 3aBUCUMOCTH OT (DOPMYJIUPOBKH, a TAKKe OTPAOOTKY THUIIOBBIX
3amanuii OI'D mo marematuke Ha TecToBOM MaTepuaie. [IporpamMmma Kypca coctaBieHa Ha ocHoBe O053aTeTbHOTO0 MUHUMYMa COCPKaHUS
OCHOBHBIX 00pa30BaTEIBHBIX IPOrpaMM B TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHHUKOB OCHOBHOM IITKOJTBI.

b 31eKTHBHOT0 Kypca: cUCTEMaTHU3allysl 3HAHUH U CIIOCOOO0B ACSITEILHOCTH YUAIINXCS 110 MAaTEMAaTHKE 3a KYpC OCHOBHOM IIKOJIBI,
MOATOTOBKA 00ydJaronmxcs 9 kiiacca K OCHOBHOMY TOCYJJapCTBEHHOMY SK3aMEHy IO MaTeMAaTHKeE.

[1nanupyembie oOpa3oBaTeIbHbIE PE3YIbTAThI:



IIpeomemmnvie pezynomamui:

dopMHUpOBaHUE HABBIKOB MTOMCKA MATEMAaTUUYECKOTO METO/Ia, aJITOPUTMA U MOUCKA PEIICHUs 3a7auu B CTPYKType 3a1a4d OI'9;
dopMupoBaHUE HaBbIKA PEIICHUSI OMPEICIICHHBIX TUIIOB 3a/1a4y B CTPYKType 3anady OI'9;

yMeTh paboTaTh € TabJWIIAMU, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMU; yYMETh MPeoOpa3OBbIBATH 3HAKU M CHUMBOJIBI B
JI0Ka3aTeIbCTBaX U MPUMEHSEMbIX METOAAX JIJIsl pEUIeHUsI 00pa30BaTEIIbHBIX 33/1a4;

MPUBOJUTh B CHUCTEMY, COIOCTAaBIAThH, O000OIIATh W aHAJU3UPOBATh WH(POPMAIIMOHHBIE KOMIIOHEHTHI MAaT€MaTHYECKOTrO
XapakTepa U YMeTh MPUMEHSITh 3aKOHBI U TIpaBUJjia JIsl peIICHUS] KOHKPETHBIX 3a/1ad4;

BBIICJISITH TJIABHYIO U U30BITOUHYIO HH(POPMAIIHIO, TPOU3BOIUTH CMBICJIOBOE CXKaTHE MaTeMAaTHYECKUX (PAKTOB, COBOKYITHOCTH
METOJIOB U CHOCOOOB PEIICHUS; YMETh MPEJCTABISATH B CIIOBECHOU (hOpME, UCTIONB3YS CXEMbI U pa3IMuHbIe TaOIUIbI, TpaduKu

H auarpaMmsbl, KapThbl MOHATHH U KJIaCTCPbl, OCHOBHBIC UJACH U ILJIaH PCIICHUA TOW WA MHOM MaTeMaTHYECKOU 3aJa4H,

Memanpeomemmuvie pe3yromamul 00y4eHus

Pecynamuenvie YY/[

OTIPEIENSITh COOCTBEHHBIE TIPOOJIEMbI U IPUUMHBI KX BOSHUKHOBEHUS MIPH pabOTe C MAaTEMaTUIECKUMU 00 bEKTaMU;
dbopMyUpOBaTh COOCTBEHHBIE BEPCUM WM NPUMEHITh YK€ HM3BECTHBbIE (OPMBI U METOJIBI PEHICHUS MaTEeMaTUYECKOMN
npoOiemMbl, (HopMyIUpOBaTH TPEIINONOKEHUS W CTPOUTH THUIOTE3bl OTHOCUTEIBHO paccMaTpUBaeMoro oO0BbEKTa U
MPEIBOCXUIIAThH PE3YIbTAThI CBOCH YUEOHO-TI03HABATEILHOM NEITEIHOCTH;

OTIPEIENSITh MyTHU JOCTIKEHHUS 1IeJiel M B3BEIIMBATh BO3MOXKHOCTH Pa3peIICHUs] OMPEIeNICHHBIX y4eOHO-TT03HABATEIbHBIX
3a7a4 B COOTBETCTBHUU C OMPEICTICHHBIMU KPUTEPUIMU U 33]a4aMU;

BBICTparBaTh COOCTBEHHOE 00pa30BaTEIbHOE MOAMPOCTPAHCTBO JJIsI Pa3pEeIICHUs ONPEEICHHOTO KpyTa 3a/1a4, OnpeaessTh U

HaxXOJUTh YCIIOBUS JIJI pealiu3aliuy ujae 1 rmiaHoB (caMooOyueHue);



CaMOCTOATENLHO BHIOMPATH CPEIU MPEJIOAKEHHBIX pecypcoB Hanbosee 3 PeKTUBHBIC U 3HAYUMBbIE TTPU PaboTe ¢ ONpeAeICHHON
MaTeMaTUYECKOW MOJIETIBIO;

YMETh COCTAaBJISITh IUIAH Pa3pelICHUs] OMPENEIICHHOrO0 Kpyra 3a/ad, UCIHOJIb3ys Pa3jIMYHbIE CXEMbI, PECYpPCHI MOCTPOCHUS
UarpaMM, MEHTaJIbHBIX KapT, HO3BOJISIIOIIMX MPOU3BECTH JIOTUKO - CTPYKTYPHBIM aHAIU3 3a/1a4u;

YMETh TJIAHUPOBATh CBOM 00pa30BaTENbHBIN MapIIPyT, KOPPEKTUPOBATH U BHOCUTH OMPECIIEHHBIE N3MEHEHUS, KAaueCTBEHHO
BJIMSIIONINE Ha KOHEYHBIN MPOIYKT YUeOHO-TIO3HABATEIbHOM 1€ TEIbHOCTH;

YMEHHE KaueCTBEHHO COOTHOCHUTb CBOM JCHCTBHS C MpPEIBKYIIAEMBbIM HMTOIOM Yy4e€OHO-TIO3HABATEIbHOW JEATEIbHOCTH
MOCPEJICTBOM KOHTPOJISI M IUJJAHUPOBAaHHWS Y4EeOHOIro MpoIecca B COOTBETCTBUM C M3MEHSIOMIMMUCS CUTyalUsIMA H
IPUMEHSEMbIMH CpeACTBAaMU U (JOPMaMU OpraHU3aIMN COTPYAHUYECTBA, a TAKXKE MHINBUIYaIbHOU pabOThl HA YPOKE;
yMEHHE OTOMpPaTh COOTBETCTBYIOIINE CPEACTBA pea3allui PEIICHUS] MATEMAaTHYECKUX 3aja4, OJ0UpaTh HHCTPYMEHTHI IS

OLICHUBAaHU CcBOCH TPACKTOPHHU B pa60Te C MaTCMAaTHYCCKUMU ITIOHATHUAMHU U MOACIAAMU,

Ho3nasamenvnvie YY/1

YMEHHE OIPENEATh OCHOBOIOJIAraoIIee MOHATUE U INPOU3BOAUTH JIOTMKO-CTPYKTYPHBIM aHaIU3, OIPEAEIATh OCHOBHBIC
IIPU3HAKH U CBOMCTBA C MMOMOUIIBIO COOTBETCTBYIOIINX CPEACTB U HHCTPYMEHTOB;

yMEHHUE MPOBOJAUTH KilacCU(pUKAINIO 00bEKTOB Ha OCHOBE KPUTEPHUEB, BBIACIATh OCHOBHOE Ha (DOHE BTOPOCTEMEHHBIX JaHHBIX;
yMEHHUE MPOBOJUTH JIOTUYECKOE PACCY’KIEHUE B HAMPABIECHUU OT OOLIMX 3aKOHOMEPHOCTEW M3y4yaeMOM 3aJlayd J0 YaCTHBIX
PacCMOTPEHHU;

YMEHHME CTPOUTH JIOTUYECKHE PACCYKIECHUS Ha OCHOBE CHUCTEMHBIX CPABHEHHM OCHOBHBIX KOMIIOHEHTOB H3y4aeMOIo
MaTeMaTU4YEeCKOro pasjesa WiId MOJENH, IOHATHUS WU KJIAaCCOB, BBIACIAA OIPEACIICHHBIE CYILLIECTBEHHBIC IIPU3HAKU HIIA

KpUTEpUH;



® YMEHHUE BBIABIATh, CTPOUTh 3aKOHOMEPHOCTb, CBA3HOCTb, JOTUYHOCTh COOTBETCTBYIOIIMX LEMOYEK PACCYXACHUN IIPH paboTe
C MAaTeMaTUYEeCKUMH 33aJadyaMd, YMEThb MOJPOOHO M CKaTO MPEACTaBIATh JAETAIM3ALUI0 OCHOBHBIX KOMIIOHEHTOB IpHU
JIOKA3aTEIbCTBE NOHATUN U COOTHOLIEHUN HAa MAaTEMATUYECKOM SI3BIKE;

® YMEHHE OPTaHMU30BbIBATh IOMCK U BBISBIATH IPUUYMHBI BOSHUKAIOIIMX MPOLIECCOB, SIBJICHUN, HAN00JIee BEPOSITHBIE (PAKTOPBI, 1O
KOTOpPBIM MaTEMaTHYECKUE MOJEIM U OOBEKTHl BEAYT ce0sl MO OINpEAeNCHHBIM JIOTMYECKUM 3aKOHaM, YMETh NPUBOJIUTH
IIPUYMHHO-CJIEICTBEHHBIN aHAJIN3 OHATUM, CYyKICHUN U MAaTEMaTHYECKUX 3aKOHOB;

® YMEHHUE CTPOUTHh MATEMAaTUYECKYI0 MOJEIb IpPH 3aJaHHOM YCJIOBHH, OOJIafaroIlel OIpeneCHHbIMU XapaKTepUCTUKAMU
00BEKTa MPU HAIUYUH ONPEEICHHBIX KOMIIOHEHTOB (POPMUPYIOLIETOCS MPEANOIaraeMoro MoHsATHS WK SIBICHMUS,

® yMEHHUE MEPEBOAUTh TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTAaBIISIOIIYI0O MAaTEMaTHYECKON 3aJaud Ha S3bIK IpauuecKoro
OTOOPAKEHHUS - COCTABJICHHS] MAaTEMATUUYECKON MOJIEH, COXPAHSIONIE OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHME 337aBaTh IJIAH PELICHHUS MAaTEMAaTUYECKOU 3a7a4M, PEAIN30BbIBATh AJITOPUTM JAEHCTBUI KaK MMOIIArOBOM MHCTPYKIIUU
JUISL pa3pelleHus: yueOHO-TI03HaBaTeIbHOM 3a/1auH;

® yYMEHME CTPOUTH 10KA3ATEIBCTBO METOAOM OT IIPOTUBHOIO;

e yMeHUe paboTaTh ¢ MPOOJIEMHON CHUTyaluell, OCYIIECTBISATh 00pa3oBaTeIbHbIA MPOLECC MOCPEICTBOM MOUCKA METO/IOB U
c0c000B pa3pelIeHHs 3a4a4u, ONPEIeIsATh IPAHULIBI CBOETO 00pa30BaTEILHOTO MPOCTPAHCTBA;

® yMEThb OPUEHTHPOBATHCS B TEKCTE, BBIABIATH IJJABHOE YCJIOBUE 33/1a4Yd W yCTAHABIMBATh COOTHOLICHHE PACCMATPUBAEMBIX
00BEKTOB;

® YMEHHUE IMEpPEBOJIUTh, HHTEPIPETUPOBATh TEKCT B HWHBIE (POPMBI MpEACTaBICHUS HWH(POPMALMU: CXEMbl, AHArpaMMbl,
rpaduyeckoe MpeacTaBIeHNE TaHHBIX;

Kommynuxkamuenwvie YY/[



YMCHHUC pa60TaTI> B KOMaHJC, (bOpMPIpOBaHI/IC HaBBIKOB COTPYIHHYCCTBA U yqe6H0ro BBaHMOﬂGﬁCTBHH B YCIIOBHAX KOMaHIIHOﬁ

UTPBI WK UHON (hOPMBI B3aUMOICUCTBUS;

yMEHHUE pacpeesisiTh POJIH U 3a/1a4d B paMKax 3aHsITHs, OPMUPYS TaKKe HABBIKA OPTaHU3aTOPCKOTO XapaKTepa;

yMEHHUE OLICHUBATh MPABUIBHOCTh COOCTBEHHBIX JEHCTBUM, a TAKKE JACSITEIBHOCTU APYTUX YUACTHUKOB KOMAH/IbI;

KOPPEKTHO, B paMKax 3aJlad KOMMYHUKAIMH, GOPMYIUPOBATh U OTCTAUBATh B3TJISAbl, apTyMEHTHUPOBATH JIOBOJbI, BBIBOJIBI, a

TaKK€ BBIJBUTAaTh KOHTAPTYMEHTHI, HEOOXOJIWMBbIC I BBISABICHHUS CHUTyalldd YycIleXxa B peNIeHHd TOW WM HWHOMN
MaTEeMaTHUYECKOM 3aJauH;

YMEHHE II0Jb30BaThCS MAaTEMAaTHUYECKUMU TEPMUHAMHU IS pelleHus y4eOHO-TI03HABaTEIbHBIX 3a7ad, a TakKe CTPOHUTH
COOTBETCTBYIOIIUE PEYEBBIE BHICKA3bIBAHUSA HA MATEMAaTUYECKOM SI3BIKE JIJISI BBICTPAMBAaHUS MATEMAaTUYECKOW MOJIETIH;

YMCTb CTPOUTH MATCMATUIYCCKHUEC MOACIIN C ITIOMOIIBbIO COOTBCTCTBYIOIICTO IIPOrpaMMHOIO O6GCHC‘-I€HI/IH, CCPBHCOB CBO6OI[HOFO

OTHAJICHHOI'O JOCTYIIA,

yMETh IPaMOTHO M Y€TKO, corjacHo mpaBuiaM odopmienus KNM-a OI'D 3aHOCUTH MOJyYEHHBIE PE3YIbTaThl - OTBETHI.

B cuny Goinbiioil nmpakTHUeCcKOW 3HAYMMOCTH JIaHHBIA KypC MPEACTABISIET COOO0M COBOKYMHOCTh BaXKHBIX W TIOJIE3HBIX COBETOB,

3H21HHI>1, SABJIACTCA CPEACTBOM O6quHI/I$I U CPCACTBOM PA3BUTUSA HHTCIICKTYAJIBHBIX KAaUCCTB JIMYHOCTH Y4YallHUXCH. I[J'IH yHyalmuxcs,
KOTOPLBIC ITIOKA HC IMPOABJIAIOT 3aMCTHOI'O POCTA B IINTAHC MATCMATHYCCKOI'O YCBOCHHA OCHOBHOI'O COACPIKAHUA N3ydaCMOI'0O IIPpCaAMCTA,
9THU 3aHATHUA IIOMOTYT CTAThb TOJYKOM B PA3BUTHH HHTCPECAa K NPEAMCTY U CHOCO6CTBYIOT MOJI0XKUTEIbHOM TCHACHINN B IIIIaHC

IMOATOTOBKHU K OCHOBHOMY I'oCy1apCTBECHHOMY OK3aMCHY 110 MAaTCMATHUKCE.

Pe3ynomam o6yuenus: GopMUpOBaHNE YMEHUW M HABBIKOB PEIICHUS OCHOBHBIX THUITOBBIX 3aJ1ad OCHOBHOTO TOCY/IapCTBEHHOTO

9K3aM€Ha 110 MaTEMATHUKEC, YMCHUC ITPUMCHATH IMOJYUYCHHBIC 3HAHWA HA MPAKTHUKC, B TOM YHCJIC IIJIAHUPOBATHL U IMIPOCKTUPOBATH CBOIO

ACATCIIBHOCTD C YUCTOM KOHKPCTHBIX JKU3HCHHBIX CHTyaHHﬁ.



2. Conep:xxanue yue0HOIo Kypca

Aunrebpa u apudmeTrka

HarypaabHble ync/ia 1 HYJIb

HartypaJjbHblil psij YUCeJ U ero CBOMCTBA

HatypanbHoe 4MCii0, MHOKECTBO HATypajbHBIX YMCEN U €ro CBOMCTBA, M300pakeHHE HATYpaIbHBIX YMCEN TOYKAMHU Ha YMCIOBOU
npsMoi. Mcnosp30BaHne CBOMCTB HATYPaIbHBIX YHCEI IIPU PEIICHUH 3a/1a4.

3anuch M YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexny undpoit u uncnom. Ilo3umonHas 3anuch HATYPaAJIBHOIO YKCIIA, IOMECTHOE 3HaYE€HUE HUQPBI, pa3psaabl U KIACCHI,
COOTHOIIIEHHE MEKY IBYMsI COCETHUMU PA3PSAHBIMUA €IUHULIAMU, YTEHUE U 3aIIUCh HATYPAIbHBIX YHCEIL.

OxkpyriieHue HaTypPaJbHBIX YHCeJ

Heobxoanmocts okpyrieHus. [IpaBuino okpyrieHus: HaTypajdbHbIX YUCEN.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHeHHE ¢ Yncaom 0

[IoHsiTHE O CPAaBHEHHMH YHUCEN, CPABHEHHE HATYyPAJIBHBIX YUCEN JIPYr C APYIOM U C HYJIEM, MaTeMaTH4eCKas 3alKiCh CPaBHEHMIA,
CroCcOOBI CPAaBHEHHUSI YHCET.

JeicTBUs ¢ HATYPAJIbHBIMH YUCJIAMU

CnoxxeHre W BbIYUTAHHE, KOMIIOHEHTHI CJIOKEHUS U BBIYMTAHUS, CBSI3b MEXAY HUMH, HAXOXKICHUE CYMMbI U Pa3HOCTH, U3MEHEHUE
CYMMBI U Pa3HOCTH NP U3MEHEHUN KOMIIOHEHTOB CJIOKEHHS U BBIYUTAHUS.

YMHOXEHHE U JelieHue, KOMIIOHEHThl YMHOXKEHHUS U JICJICHUS, CBSI3b MEXIy HUMH, YMHOXXEHHUE U CJIOKEHUE B CTOJOUK, JIEJICHHE
YTOJIKOM, IIPOBEPKA pe3yibTaTa ¢ MOMOIIbIO TPUKUIKA U 0OPAaTHOTO JAEHCTBUS.

[lepemecTUTENbHBIA U COYETATEIBHBIN 3aKOHBI CIOKEHHSI M YMHOXEHHS, PaclpeleIUTEIbHbII 3aKOH YMHOKEHHSI OTHOCUTEIIBHO

CJIOXKEHUS, 000CHOBAHUE ANCOPUMMO8B BbINOJIHEHUS APUPDMEMUUECKUX OeliCmBUII.



CreneHb ¢ HATYPAJIBHBIM MOKA3aTeleM
3anuch yuciaa B BHJIE CYMMBl pa3psIHBIX CIaraéMblX, MOPSJOK BBIIOJHEHUS JEHCTBHI B BBIPAKEHUSX, COJACPIKAIIMX CTEIECHb,
BBIYMCIICHUE 3HAUEHHUI BBIPAKEHUI, COAEPKAIUX CTEIIECHb.

Apodu. O0bIKHOBEHHBIE APO0H

Hons, gacTh, 1poOHOE YuCio, Apodk. J[poOdHOE YnCcio Kak pe3ynbrar neieHus. [IpaBuibHbIC W HEMPABWILHBIE APOOH, CMEIIaHHAS
JpoOb (CMEIIaHHOE YHCIIO).

3anuch HaTypaJIbHOTO YKCIa B BUJIE IPOOU € 3aJaHHBIM 3HaMEHaTeeM, TpeoOpa3oBaHre CMEIIAHHOW IpoOU B HEMPABWIBHYIO 1POOh
1 Ha00OPOT.

[IpuBenenue apodeit k oOeMy 3HameHarento. CpaBHeHHE OOBIKHOBEHHBIX APOOEH.

CrnoxeHre U BBIYUTaHUE OOBIKHOBEHHBIX IpO0EH. Y MHOKEHHUE U JEIeHHE OOBIKHOBEHHBIX APOOEH.

Apudmernueckue TeUCTBHS CO CMEIIaHHBIMU IPOOSIMH.

Apudmernueckue NeUCTBHS C TPOOHBIMU YHCIAMHU.

Cnocobwl payuonanuzayuu 8b14UCIeHUL U UX NPUMEHEHUe NPU bINOJHEeHUU 0eUCmEUll.

JecaTuuHbIE IPOOH

[lenass u apoOHas yacTu AecsaTUYHOM aApoOu. [IpeoOpazoBaHue NECATUYHBIX JpoOEil B 0ObIKHOBEHHBbIC. CpaBHEHUE IECATUUHBIX
npobeit. CrnokeHrne W BBIYUTAHUE JCCITHUHBIX JIpoOeh. OKpyTieHrne NeCATUYHBIX APOoOei. YMHOXKEHHE U JIeJICHUE JCCITUYHBIX IPOOCH.
IIpeobpazosanue 0bviKHOBEHHBIX Opobell 8 Decsimuunble Opoou. Koneunvle u beckoneunvie oecamuutvie Opoou.

IpoueHTHI

[Tonarue npoueHTa. Berauciaenue nporeHToB OT YUCia U Yucia M0 U3BECTHOMY MPOLIEHTY, BHIPAKEHHE OTHOILCHHS B MPOIEHTAX.

Pemenue HECIOKHBIX IMPAKTHYCCKHX 3aaa4 C IIPOICHTaMHU.



JAunarpammel

CronbuaTeie U KpyroBble AuarpaMmsl. M3pneuenue nndopmaiuu u3 auarpamm. M3zobpasicenue ouazpamm no 4ucio8blM OAHHBIM.

PannonanbHubie uncia. [lonoxurebHbIE U OTPUIIATEIbHBIE YHCIA

N300pakeHne dncen Ha YUCIOBOU (KoopauHATHOM) mpsiMoil. CpaBHeHUe uncen. Molyib 4Kclia, FeOMETpUYECKasi MHTepIpeTaus
MOAyJiA uyncia. JIeHCTBHS C MOJIOKUTEIbHBIMA U OTPULATEIbHBIMU YU CIaMUA. MHOXECTBO LIEJIBIX YHCEIL.

IlonsiTHE 0 paMOHATBLHOM 4McJIe. [lepsuunoe npedcmasgnenue 0 MHONXCECmee payuoHaIbHulx yucen. JIeicTBUs ¢ pallMOHaIbHBIMU
YU CIIAMHU.

PemeHnue TeKCTOBBIX 3a/1a4

EauHunbl u3MepeHuii: ITMHBI, IUI0IIA 11, 00beMa, MacChl, BpEMEHHU, CKOPOCTH. 3aBUCUMOCTH MEX1Y €IMHULIAMHA U3MEPEHUS KaX 01
BEJIMYMHBI. 3aBUCUMOCTU MEX]Iy BEIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSTHUE; MPOU3BOAUTEIBHOCTh, BpeMsl, paboTa; IieHa, KOJIUYECTBO,
CTOUMOCT.

KBaaparHbie KOpHH

Apudmernueckuili kBaapaTHbIi KopeHb. [IpeoOpa3zoBaHue BbIpakKeHH, COAEpXKAILMX KBaJApPaTHbIE KOPHU: YMHOXKEHHE, NEICHUE,
BBIHECEHUE MHOXKUTEIIS U3-TI0]] 3HAKa KOPHSI, 6HeCeHUe MHO*CUmMEsl NOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHeHUS W KOpHS ypaBHeHUs. [Ipedcmaénenue o pasHocunvHocmu ypasHenuu. Obaacms onpeodeneHusi ypasHeHusl
(0obnacmv 0ONYCMUMbLX 3HAYEHUL NePEMEHHO).

JInHeilHOEe YypaBHEHHUE U er0 KOPHU



Peuienne nuHEWHBIX ypaBHEHUU. Jluuetinoe ypasneHue ¢ napamempom. Konuuecmeo kopueil nuneuno2o ypagHnenus. Pewienue

JIUHEUHBIX YPABHEHUN C NapaAMempOoM.

KBanpaTHoe ypaBHeHMe U €r0 KOPHU

KBagpatHeie ypaBHeHus. HenosiHble KBagpaTHble ypaBHEHHs. [IMCKpUMUHAHT KBaJgpaTHOTO YypaBHEHUs. DopMmyna KOpHEHR
KBaJpaTHOTO ypaBHEHHS. Teopema Buema. Teopema, obpamnas meopeme Buema. PemeHue KBaJpaTHBIX ypPaBHEHHM: HMCIOJIb30BAHUE
dbopMyIbI NI HAXOXKIACHUSI KOPHEH, epaguueckuti memoo peuienus, paziodceHue Ha MHOddcUumenu, noobop KopHell ¢ UCNONb308AHUEM
meopembvl Buema. Konuuecmeo kopHeii K8a0pamuozo YpaeHeHUs 6 3a8UCUMOCMU Om e20 OucKkpumurawma. buxeadpammuvie ypasneHus.
Ypasnenus, ceooumvie k aunetinbim u keaopamuvim. Keaopamuvie ypagnuenus c napamempom.

JApoOHo-pannoHaIbHbIEe YPABHEHUS

Pemienue npocteimmx 1poOHO-TMHEHHBIX YpaBHEHUN. PeuieHue OpoOHO-payuoHaibHblX YPagHeHUIL.

MeTonpl pelieHuss ypaBHEHHUI: METOJIbl PaBHOCUJIBHBIX MpeoOpa3oBaHU, METOJ 3aMEHbl MEPEMEHHOU, IpapUUecKuil METOI.

Hcnonp3oBanre CBOMCTB (DYHKITHI MpU PEIICHUH YpaBHEHUH.

IIpocreiiiye nppanMoHanbHble ypaBHEeHUs BUa L/ f (X) =a, \/ f(x)= \/ g(x) .

ypaBHeHI/I}I BHUIA Xn =a .YpaBHeHI/I;I B IICJIBIX YHCJIaX.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ nAByMs NepeMeHHbIMH. JIMHelHOe ypaBHEHHME C JBYMsI NEpeMEHHBIMU. [Ipsamas kak spaguueckas ummepnpemayus
JIUHELIHO20 YPABHEHUS ¢ 08YMSL NepeMEHHbIMU.

IloHATHE cUCTEMBI ypaBHEHUN. Pelienre CucTeMbl ypaBHEHHMN.

MeTonbl peleHuss CUCTEM JMHEHMHBIX YpPAaBHEHHM € JBYyMsI NEPEMEHHBIMU: 2paguuecKuii mMemoo, Memoo ClONHCEeHUs, METON

IIOJICTAaHOBKH.



Cucmembl TUHEUHBIX YPAGHEHUI C NAPAMENPOM.

HepaBencrBa

YucnoBsie HepaBeHCTBa. CBOICTBA 4YMCIIOBBIX HepaBeHCTB. [IpoBepka cCIpaBemJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYCHMSIX
EePEeMEHHBIX.

HepaBenctBo ¢ nepemennoil. Ctporue U HecTporue HepaBeHCTBa. (OOacmb onpedeneHus HepageHcmea (0064acmv OONYCMUMBIX
3HAYEeHUl nepemMeHHOl).

Pemenue IMHENHBIX HEPABEHCTB.

Keaopamnoe nepaserncmeo u e2o pewienus. Pewenue keadpammuvix Hepagencmes: Ucnoab308anue c8oUCMs U epaguka KeaopamuiHou
@DYHKYUU, MEMOO UHMEPBAI08. 3anuch peuleHuss KBaopamHo20 HepageHCmad.

Pewenue yenvix u OpobHoO-payuonanbHuIX HEpageHCmMe MemoooM UHMEPBALO8.

CucremMbl HEPaBEHCTB

CucremMbl HEpaBEHCTB C OJHOM TepeMeHHOW. PereHue cucreM HEpPaBEHCTB C OJHOW TMEPEMEHHOMW: JIMHEWHBIX, K8AOPAMHbIX.
N300pakeHne penieHusi CUCTEMbl HEPABEHCTB Ha YUCIOBOM MPSAMOM. 3auch pelIeHUs] CUCTEMbI HEPABEHCTB.

DOyHKIUU

IHonsaTHe PpyHKIMM

JlexapToBbl KOOPAMHATHI HA MIOCKOCTH. POPMHUPOBAHUE MPEJCTABICHUNA O METAlPEAMETHOM MOHSATUU «KOOPAMHATH». CHOCOObI
3amaHus (PYHKIUH: aHATUTHYEeCKUM, rpaduyeckuid, TaOymunbiii. ['paduk dyukmuu. [lpumepst (QyHKIUH, MOTydaeMbIX B MPOIECCE
MCCJICIOBAHMS PA3JINYHBIX PEATbHBIX MPOIECCOB U peleHus 3anad. McenenoBanue GyHKIHH 10 €€ rpaduky.

JIuneitnas pyHkums

CpoiictBa u Tpaduk nuHEHOW (yHKIMU. YrinoBod koddduiueHnt npsimoii. Pacmonoxxenue rpaduka IWHEHHOW (yHKIUHA B

3aBUCUMOCTH OT €€ YTJIoBOro koddduimeHta u cBodogHOTO uiieHa. Haxoowcoenue kodphguyuenmos aunetinou QyHKyuu no 3a0aHHbIM



VCI0BUAM: NPOXOAHCOEHUE NPAMOU Hepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONCOEHUEe NPAMOU uYepe3 OaHHYI0 MOUKY U
napannienvbHol OaHHOU NPAMOUL.

KBaaparuynas pyHkuus

CaoiicTBa 1 rpaduk KBaapaTHuHol GyHKmK (apadona). [locmpoenue epaguxa keaopamuunou hynkyuu no mouxkam. Haxoxnenue
HyJIeH KBaJApaTUYHON PYHKIUU, MHONMCECMBA 3HAUEHUL, NPOMENCYMKOE 3HAKONOCMOSHCMBA, NPOMENCYMKO8 MOHOMOHHOCU.

OoOpaTHasi IPONOPUMOHAIBHOCTD

. k
CBoiicTBa QyHKIUY y = K y=_ ['unepOoua.
X
I'padpuxu pynxumii. [Tpeodpazosanne rpaduka QyHKIMH y = f (x) A IOCTPOCHUS TPAQUKOB QYHKIMK BUJA y = af (kx+b)+c .
I'paduxu pyHkumii y=a+be' y =X y=Yx, y=|x-
+

IHoc/ienoBaTeIbLHOCTH M POTPECCUH

YucnoBas mocyienoBaTebHOCTh. [I[prMepsl YMCIOBBIX TTOCIEA0BaTEIbHOCTEN. beckoHeuHbIe Mocaea0BaTeIbHOCTH. ApudMeTHIECKas
mporpeccusi U ee cBoicTBa. ['eoMerpuueckas mporpeccus. Dopmyra obujeco uieHa u cymmvl N NEpevlX UNeHO8 apupmemuueckol u
ceomempuyecxou npoepeccuil. CXo0auascs 2eomempuieckas npocpeccusi.

Jlornueckue 3agauyu

Pemenre orndeckux 3anad. Pewerue nocuueckux 3a0a4 ¢ nomouvio epagos, mabauy.

CrarucTuka u Teopust BepositTHocTeil. CTtaTucTuka

TabnuuHoe M rpaduueckoe MperCcTaBICHUE NAaHHBIX, CTOJ0YAThle U KPYroBbIe AMArpamMmbl, Tpadukd, TPUMEHEHUE AuarpamMm U
rpauKoOB ISl ONMCAHUS 3aBUCUMOCTEN pealibHbIX BEJIMYMH, U3BJIeUeHNnE NHPOpMALIMK U3 TabJIULl, AUarpaMM U rpadukos.

Cay4aiinbie cOObITHS



CnydaiiHble ONBITHI (IKCIIEPUMEHTHI), DJIEMEHTAPHBIC CIydalHbIe COOBITHS (KMCXOJbI). BeposSTHOCTH 3IeMEHTapHBIX COOBITHHM.
CoObITHS B CIy4alHBIX SKCIIEPUMEHTAX U OJIArONPUSTCTBYIONIME dJI€MEHTapHbIE COOBITHS. BeposTHOCTH ciydailHbIX cOOBITUNA. OTBITHI €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH. KiTaccruueckue BepOsITHOCTHBIE OIBITHI C UCIIOJIh30BAHUEM MOHET, KyOHUKOB.

Inemenmovl KOMOUHAMOPUKU

lIpasuno ymuodicenus, nepecmanosku, haxmopuan yucia

I'eomeTpus

Harasignas reomerpust

durypsl B okpyxatomeM mupe. Harnsgueie npenacraBieHusi 0 purypax Ha IUIOCKOCTH: MpsiMas, OTPE30K, Jyd, YroJji, JoMmaHas,
MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT. UeThIpeXyTroibHUK, MPSIMOYTOJbHUK, KBaapar. TpeyroibHUK, 8udbl mpey2oibHukos. IlpasunbHovie
MHo20y2obHuKY. VI300paXkeHne OCHOBHBIX T€OMETPUUECKUX PUTYD. B3aumHoe pacnonoxcenue 08yx npsmulx, 08yX OKPYHCHOCMEU, NPAMOT
u okpysxcnocmu. [InuHa otpeska, nomanou. Eqununiel uamepenus jiunbl. [loctpoenune otpeska 3amanHoi ainvHbl. Bunasl yrios. ['pagycHas
Mepa yria.

[lepumerp mHoroyrojbauKa. [loHsTHE IOMAAN DUTYPBI; €IUHULIBI U3MEPEeHUS TWIomaau. [lnomans npsaMOyroapHUKa, KBaIparTa.
[TpubnuxenHoe n3MepeHue miomaan Guryp Ha KieTdaroit Oymare. Pagnogenukue gueypol.

Harnsigaelie npeacraBiieHus 0 MPOCTPAHCTBEHHBIX (hUrypax: Ky0, mapajiesenuie1, npusMa, nupamua, map, cgepa, KoHyc, HUIHHP.
N300paxxkeHne npocTpaHCTBEeHHBIX GuUryp. Muozoepannuku. IlpasunbHvle MHO202DAHHUKU.

[Tonsitue o6beMa; equHUIBI 00beMa. OOBEM MPSAMOYTOJIBHOTO Mapauiesenunesaa, Kyoa.

[Tonsarue o paBeHcTBe puryp. LlenTpansHas, oceBas U 3epkaivrHas cummeTpuu. M3o0paxenrne CMMMETPUYHBIX QUryp.

Pemenre mpakTryeckux 3aj1a4 ¢ MPUMEHEHUEM MPOCTEHIIINX CBOUCTB (UTYP.

MHOroyrojibsHuKH



MHOroyronpHuK, €ro d3J€MEHTbl M €ro CBOMCTBA. Pacro3HaBaHME HEKOTOPBIX MHOTOYTOJIBHUKOB. Buinykivie u HeBblnyKible
MHOo20y201bHUKY. [IpaBUIIBHBIE MHOTOYTOJIBHUKHY.

Tpeyronbauku. Breicota, Meanana, OuccekTpuca, CpefaHssl TUHUS TpeyrojbHHKa. PaBHOOEIpeHHBIN TPEyroJbHUK, €r0 CBOMCTBA U
OpU3HAKU. PaBHOCTOPOHHMI TpPEYroJbHUK. IIpsIMOYrOJIBHBIN, OCTPOYTOJIBHBIM, TYNOYIOJBHBIM TPEYyrOJbHUKH. BHemHue yrisl
TpeyroysbHUKa. HepaBeHCTBO TpeyrojpHUKA.

YetpipexyronpHuku. I[lapamnenorpamMm, pomM0, MpsIMOYTOJBHHMK, KBaapaT, Tpameuus, paBHoOeapeHHas Tpamenus. CBoiicTBa u
NpU3HAKU NapajuieorpaMma, pomoa, mpsiMOyTroibHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

OKpy>KHOCTb, KPYI, UX JJIEMEHTBI M CBOMCTBA; LICHTPAJIBHBIE W BHOUCaHHbIE yribl. KacarenpHas u cexywjas K OKPYXHOCTH, UX
ceoticmea. BMCaHHbIE U ONMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB, Yemblpexy201bHUKO8, NPABUTIbHBIX MHO20Y20IbHUKOS.

I'eomeTpuyeckue (pUrypsl B IpOCTPAHCTBE (00bEeMHbIE TE1A)

Mnozoecpannux u e2o anemenmvi. Hazeanus MHO20ZPAHHUKOG C PA3HBIM NOJOJCEHUEM U Koauvecmeom cpaneu. IlepBUYHBIE
MPEACTABICHUS O TUpaMue, apauieNenumene, npusme, chepe, mape, UUIMHAPE, KOHYCE, UX AIeMEHTaxX U MPOCTEUILNX CBOMCTBAX.

OtHomenusi. PagencrBo puryp

CBolicTBa paBHBIX TPEYTOIBHUKOB. I[pM3HaKu paBeHCTBA TPEYTOJBHUKOB.

I[Hapaie1bHOCTH NPSAMBIX

[Ipu3Haku 1 CBOICTBA MApAIIEIbHBIX NPIAMBIX. Akcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

IlepnenauKyJaspHble NPAMbIE

[Ipsimoii yron. [lepnienaukynsp k npsmon. Hakionnas, npoekuus. CepeAMHHBIN NEPIEHANKYISAP K 0Tpe3Ky. Ceoticmea u npusHaxu
NepneHOUKYIAPHOCIU.

Ilooooue



IIponopyuonanvhvie ompesku, nooobue guzyp. [looobnuvie mpeyzonvruxu. Ilpusnaxu noooous.

B3aumMHoe pacnoJioskeHne MpsSMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEII.

HN3mepeHusi ¥ BIYMCICHUSA

Bean4unbl

[Tonstne Bennuussl. JnnHa. M3mepenne jummHbl. EnvHNMIBI M3MepeHns JUIMHbL. Bennuuna yria. ['pagycHas mepa yria.

[TonsiTue o momaay MI0CKon GUTypsl U ee cBoricTBax. M3mepenue miomaneil. EquHuIbI n13MepeHust Ioman.

[TpencraBienue 06 oObeMe u ero cBoiicTBax. 3mepenue oobema. Eaunuiibl usmepenns o0beMoB.

HN3mepeHusi ¥ BbIYMCICHUS

WHCTpyMEHTBl AJi1 W3MEPEHUN U TMOCTPOEHUH; HW3MEpPEeHHE U BBIYMCIEHUE YIVIOB, JJIMH (pacCTOSHUM), IUIOIIAJICH.
Tpuronomerpuyeckue GyHKINUN OCTPOTO yIiia B IPSIMOYTOJIBHOM TPEYTOJdbHUKE 1puconomempuyieckue hyHkyuu mynozo y2ia. Beraucienue
AJIEMEHTOB TPEYTOJIBHUKOB C UCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHN . DOPMYJIBI IUIOIIAIA TPEYTOJIbHUKA, ITapajuiesiorpamma
U €ro YacTHBIX BUAOB, (GOPMYJIbI JUIMHBI OKPYXKHOCTH M IUiomaau kpyra. CpaBHeHue M BbluMcieHue miomaaei. Teopema Iludaropa.
Teopema cunycos. Teopema KocuHycos.

Paccrosinus

Paccrostnie Mexay ToukaMu. PaccTosiHue ot TOUku A0 OpsiMoi. Paccmosinue medcoy gucypamu.

I'eomeTpu4eckue NoCTpoeHust

['eomeTpryeckue NOoCTPOSHUS AJIsl WILTIOCTPAIIMA CBOMCTB T€OMETPUYECKUX (puryp.

WMHCTpyMEHTBI 11 TOCTPOEHUM: LHUPKYJb, JUHENKA, YIOJIbHUK. [Ipocmetiwue nocmpoenus yupkyiem u JUHeuKou: NOCmpoeHue
ouccekmpucyol yena, nepneHoOuKyasapa K nPsAmMou, yeid, pagHo20 OAHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO Mpem CMOPOHAM, 08YM CHIOPOHAM U YLy MeNHCOY HUMU, CHIOPOHE U O8YM NPUNLEHCAUUM K Hell Y2IaAM.

I'eomeTpuyeckune Npeodpa3oBaHusi



IIpeoOpa3zoBanus

[Tonsitue nmpeodbpazoBanus. [Ipencrapienne o MeTanpeIMETHOM MOHATHU «1peodpazoBanuey». [lodobue.

JIBuxeHus

OceBas U LEHTpaIbHAsI CAMMETPHUS, HOBOPOM U napaienvbHulil neperoc. Kombunayuu 0susicenuti Ha n10CKOCMU U UX C8OLCMEA.

BekTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopbi

[Tonsitue BekTOpa, NEWUCTBUS HaJ BEKTOPAMHU, HCIIOIB30BAHUE BEKTOPOB B (DUBUKE, pasiodiceHue 6eKmopa HA COCMAGIAIOuUeE,
CKasAPHOE Npou3eeoenue.

Koopaunarsl

OCHOBHBIE MMOHATHUS, KOOPOUHAMbL BEKMOPA, PACCMOsIHUE Medxcdy moukamu. Koopounamel cepedunvt ompesxa. ¥Ypasnenus gueyp.

IIpumenenue 6ekmopos u KoopouHam OJisi peueHus NPOCMeuUUx 2eoMempuiecKux 3a0adu.

Tpe0oBaHUA K YPOBHIO NOATOTOBKH 00y4aK0IUXCH




B pesynbpTaTe nzydyeHusi MaTeMaTUKU YYEHUK J0DKEH 3HATH/TIOHUMATh:
MaremaTuka. Aareopa. I'eomerpus.
Harypanbnubie uncna. [pobu. ParmonanasHble yrcia
BbINyCKHUK HAYYMTCS:
® [IOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;
® ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C JICTMMOCTBIO HATYPaJIbHBIX YUCEIT,
® BBIpAXKATh UKCJIA B OKBUBAJIECHTHBIX (popMax, BbIOMpas Hanbosee MOAXOAILYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYAIIHH;
® CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBLHBIC YUCIIA,
® BBIIOJHATh BBIUMCIICHUS C PAlMOHAJIBHBIMHU YHCIIAMM, COYETasl YCTHBIC U MUCbMEHHBIE NMPUEMBI BBIYMCIIEHUN, IPUMEHCHUE
KQJIBKYJISTOPA;
® UCIIOJB30BATh MOHSATHUS M YMEHHUS, CBSI3aHHBIE C MPONOPIUMOHAIBHOCTHIO BEIWYHH, IPOLEHTAMH, B XOJE PEUICHUS
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3 CMEKHBIX ITPEAMETOB, BBIIIOIHATH HECIIOKHBIE TPAKTUYECKUE PACUYETHI.
JleiicTBUTE/IbHBIE YU CJIA
BbInyCKHUK HAYYHMTCSH:
® UCIIOJIb30BaTh HAYaJIbHbBIC MPEACTABICHUS O MHOKECTBE IEMCTBUTEIIbHBIX YHCEIL,
® ONEPUPOBATH NOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTH €I0 B BBIYNCICHUSIX.
AnredpanvecKue BbIPpaKeHUSA
BbINyCKHUK HAYYHTCSH:
® ONEPUPOBATH MOHSATUSMU «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHME», peEIIaTh 3aJaud, COJAepXkKaliue OyKBEHHBIC

JaHHBIC; paboTaTh ¢ hopmyiamu;



® BBINOJHATH IPEOOPA3OBAHUSI BBIPAKEHUH, COACPKAIINX CTEIIEHU C LIEJIBIMU MTOKA3aTESsIMU U KBaJpaTHbIE KOPHH;
® BBIMOJHATH TOXKACCTBEHHBIE PE0OPa30BaHUs PAIMOHANIBHBIX BBIPAXKEHUN Ha OCHOBE MPABUJI ACUCTBUN HAJl MHOTOUJICHAMH U
anreOpanyecKuMu IpoOsIMHU;
® BBINOJHATH PA3JI0KEHUE MHOTOYICHOB HA MHOXKUTEIIN.
YpaBHeHust
BbInyCKHUK HAYYHTCH:
® pelaTbh OCHOBHBIEC BUJIBI PAllMOHAIBHBIX YPABHEHUN C OJHOU IIEPEMEHHOM, CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU;
® I[IOHMMAaTh YpaBHEHHE KaK Ba)KHEHIIYI0 MATEeMAaTUYECKYI0 MOJENb ISl OMHMCAHUS M W3Y4YEHMs] Pa3HOOOpa3HBIX pPEaJbHBIX
CUTyalul, pelaTh TEKCTOBBIE 33JJaul aIreOpanyeckKuM METO0M;
® [IPUMEHATH rpauUECKUE MPEACTABICHUS ISl UCCIEI0BaHNS YPABHEHHI, HCCIIEIOBAHUS U PELICHUS] CUCTEM YPaBHEHUM C IBYMS
IIEPEMEHHBIMHU.
HepaBencrBa
BbpInyCKHMK HAYy4YHTCH:
® I[IOHMMaTb U IPUMEHATH TEPMHUHOJOTMIO U CHMBOJIMKY, CBS3aHHBIE C OTHOLICHHEM HEPABEHCTBA, CBOMCTBA YHMCIIOBBIX
HEPABEHCTB;
e pelarh JIMHEHHBIC HEPABEHCTBA C OJHOM IEPEMEHHOW M MX CHUCTEMBI; pellaTh KBAJAPATHBIE HEPABEHCTBA C OIOPOM Ha
rpaduueckue npeCTaBICHuUS.
OcHoBHbIe NOHATHSA. UHnC/I0BbIEe PyHKIMHU

BbINyCKHUK HAYYUTCS:

® ¢ JJOHUMAThb U UCIIOJIBb30BATb q)YHKHI/IOHaJ'IBHI)Ie IIOHATHA U A3BIK (TepMI/IHBI, CHUMBOJINYCCKHUC O603Ha‘leHI/I}I);



® CTPOUTH I'papUKH JIEMEHTAPHBIX (PYHKIMIA; UCCIE0BATh CBOMCTBA YMCIIOBBIX (DYHKIUII Ha OCHOBE M3yUEHUS MOBEICHUS UX
rpauKoOB;
® TIOHMMaTh (QYHKIUIO KaK BaKHEHIIYI0O MAaTEMAaTHYECKYIO0 MOJIENb JUIsl OIMCAHMSI [IPOLIECCOB U SIBJICHUI OKPY’KaIOILIEro MHUpa,
NPUMEHATH (PYHKIMOHATBHBIN SA3BIK JJIsI OMUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Iy (GPU3NICCKUMU BEIIUYUHAMH.
OnucarenbHasi CTATHCTHKA
BopInycKHMK HAYy4YHUTCH
® JCIOJb30BaTh NPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX.
Cuy4aiinbie COObITHSI M BEPOSITHOCTD
BoeInycKHMK HAYYHTCH
® HaXOAWUTb OTHOCUTEJIBbHYIO YAaCTOTY U BEPOATHOCTH CIyYaltHOTO COOBITHSL.
KomOunaropuka
e BrINyCKHHUK HayuyuTCs periaTh KOMOMHATOPHBIC 3a/1a4M HA HAXOXKIEHUE Ynciia 00bEKTOB UM KOMOMHAIUH.
Harasinnas reomerpust
BbInycKHMK HAYy4YHTCH:
® pacCloO3HaBaThb HA YEPTEkKAX, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MHPE IUIOCKHE M NPOCTPAHCTBEHHBIE I'€OMETPUYECKHUE
(uryper;
® pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBLHOTO Mapaljiesienuneaa, MpaBuibHON MUpaMuIbl, IUJIUHAPA U KOHYCA;
® CTPOUTH Pa3BEPTKHU KyOa U MPSMOYTOJIBHOTO MapasuieenuIe/a;
® ONpeNEeNsATh MO JMHEHHBIM pa3Mepam pa3BEPTKU (DUTYPHI IMHEHHbBIE pa3Mepbl caMOi (GUTYpbI K HA00OPOT;
® BBIUUCIATH 00BEM MPSIMOYTOJIBHOTO Napasuieenune1a.

I'eomeTpuyeckue purypol



BbINyCKHUK HAYYHUTCS:

M0JIb30BATHCS SA3BIKOM F€OMETPHH [IJIs1 OTIUCAHMS IPEIMETOB OKPYIKAIOIIEr0 MUPA U UX B3aUMHOIO PACIIOJIOKEHUS;
pacrno3HaBaTh U U300pakaTh Ha YEPTEKAX U PUCYHKAX F€OMETpUUYECKUe PUTypbl U X KOHPUTYpALIHH;

HAXOJIUTh 3HAYEHUS JJIMH JUHEHHBIX 3JIEMEHTOB (DUTyp U MX OTHOULIEHUS, rpagycHyio Mepy yrioB ot 0° mo 180°, npumensis
OTIpe/IeTICHUS], CBOMCTBA U MPU3HAKU (QUTYP U UX DIEMEHTOB, OTHOILICHUS (Uryp (paBeHCTBO, MOJ00ME, CAMMETPUH, TTOBOPOT,
napasuieNIbHbINA MEPEHOC);

OTIEpUPOBATh C HAYAJTHHBIMHU MOHATHSIMU TPUTOHOMETPHUH U BBIMIOJIHATH AJIEMEHTapHbIE Oonepanuy Hajl GyHKIUSAMHU YTIIOB;
pemaTh 3a/Jladyd Ha J0Ka3aTeIbCTBO, OMHUPAsICh HA M3YYCHHBIC CBOMCTBA (PUTyp M OTHOIICHUNW MEXIY HUMH U TPUMEHSS
M3YUYCHHBIE METO/IbI 1I0KA3aTEIIbCTB;

pemaTh HECIOXKHBIE 33/1a4U Ha IOCTPOECHUE, MPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOCHHUSI C IIOMOIIBIO HUPKYJIS U IMHEUKH;

pemaTh NpoCcTeHIne MIIaHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

I/I3MepeHne reOMETPpUYIECCKUX BCJINYHUH

BbInyCKHMK HAYYHMTCH:

UCITOJIb30BaTh CBOMCTBA U3MEPEHUS UIMH, IUIOIIAJAEH U YIIIOB IIPU PELICHUU 3a1a4 HAa HAXO0XKACHUE JUIMHBI OTPE3Ka, JJIMHBI
OKPY’KHOCTH, IJIMHBI IYyTH OKPY>KHOCTH, TPayCHOM MEPHI yIIIa;

BBIYUCJIIATH IUIOMIAAN TPEYTOJIBbHUKOB, IPSAMOYTOJIBHUKOB, IMAPAJIIENIOrPAMMOB, TPAIIELINi, KPYTOB U CEKTOPOB;

BBIYUCIIATD JJIMHY OKPY’KHOCTH, IJIMHY AYTH OKPYKHOCTH;

BBIUUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M HUX YIJIbI, UCHOJB3YS (OPMYJIbI JIMHBI OKPY>KHOCTH U JJIMHBI TYTH

OKPYKHOCTH, (OopMyJIbI TUIOMIAAEH GuUryp;



pelaTh 3aJa4 Ha AJOKA3aTCIbCTBO C HUCIIOJIb30BAHUCEM (I)OPMYJ'I MJIMHBI OKPY>KHOCTU U JJIMHBI AYTW OKPYKHOCTH, q)OpMy.]I

TIoIaae Guryp;

pelaTb IMPAKTHUYCCKUC 3aadH, CBA3AHHBIC C HAXOXKIACHHUCM TI'COMCTPHYCCKHUX BCINYHNH (I/ICHOJII)?)y}I IIpu HCO6XO,ZIHMOCTI/I

CIIPAaBOYHUKH U TEXHUYECKHUE CPEJICTBA).
Koopannarsl

BbINyCKHUK HAYYHUTCS:

¢ BBIYHUCIIATH JJIMHY OTPE3Ka I10 KOOPpAHHATAM €TI0 KOHIIOB, BBIYHUCIIATE KOOPANHATHI CCPCANHBI OTPC3Ka,

® JCHOJIb30BAaTh KOOPAMHATHBIA METOJ JUIsI U3YUEHUSI CBOVICTB IIPSAMBIX U OKPY’KHOCTEM.



IIporpamMmma GakyJbTATUBHOIO KYPCA COAEPKUT TPH MOAYJISA:

«Aareopa» (1 u 2 u.), «<I'eomerpus» (1u 2 yacTn), «PeajibHAsE MATEMATUKA).

B monyJie «AJsiredpa» orpabaThiBatOTCs HABBIKU pelieHus anredpandeckux 3aganuii 1 yactu KUM OI'D. Ot1o 3amanus ¢ BBIOOpOM
OJIHOTO OTBETA M3 YETHIPEX MPEATOKEHHBIX BapHAHTOB, C KPAaTKUM OTBETOM M Ha COOTHECEHHE, C 3alHChio pemieHus. B 3Tom Gioke
[IpOBEPSACTCS  BJAJCHUE  OCHOBHBIMM  QJITOPUTMaMH, 3HAaHME U [IOHMMaHUE  KIIOYEBBIX  DJIEMEHTOB  COJEPKaHMS
(MaTeMaTU4YecKuX TOHATHM, MX CBOMICTB, MPUEMOB PELICHUS 3a/a4 U Mp.), YMEHUE MOJIb30BATHCSI MAaTEMATUYECKOM 3alUChI0, IPUMEHSTh
3HAHUSA K PEIICHUI0O MAaTEMaTUYECKUX 3a7ad, HE CBOISIIMECS K MPSMOMY INPUMEHEHHUIO AJITOPUTMA.

3agaHus 2 yacTH HalpaBJICHbI HA IPOBEPKY BJIAJICHUS MaTEPHAIOM Ha MOBBILIEHHOM ypoBHE. MIX HazHaueHune — nuddepeHuupoBath
XOpOILIO YCHEBAIOIIMX MIKOJbHUKOB MO YPOBHSAM MOJATOTOBKH, BBISIBUTH Han0oJiee MOArOTOBICHHYIO YaCTh BBIITYCKHUKOB, COCTABJISIFOLLYIO
MOTEHIMANbHBIA KOHTUHTEHT NPO(UIBHBIX KJIACCOB. DTH YacTH COJAEPX AT 3aJaHMs TOBBIIIEHHOTO YPOBHS CJIOXHOCTH, KOTOpbIE
HaIlpaBJIEHbI HA ITPOBEPKY Ka4e€CTB MAaTEMaTUYECKOM IMOATOTOBKH BBIITYCKHHUKOB.

Moayab «I'eomerpus» cofepxut reomerpuyeckue 3agaum 1 yactu KUM OI'D. B 3TOoM 0j0KE€ MOBTOPSAIOTCS OCHOBHBIE
reOMEeTpPUUYECKUE CBEACHHUS, U 0OTpabaThIBA€TCs HaBBIK PEILICHUSI TEOMETPUUYECKUX 3a/1a4.

3aaHus YacTH 2 HaNpaBJICHbl HA NMPOBEPKY YMEHUS PELIATH IJIAHUMETPUUECKYIO 3aJa4y, IPUMEHSS Pa3IMYHbIE TEOPETUUECKUE
3HAHUS Kypca TeOMETPUU; YMEHHUS MaTeMaTHUYE€CKU TPaMOTHO U SICHO 3alMChIBaTh pELlIEHUE, MPUBO/IS IIPU 3TOM HEOOXOIUMBbIE MOSCHEHUS U
00OCHOBaHUS; BJIaICHNE IUPOKUM CIIEKTPOM IMPUEMOB U CITIOCOOOB PacCy ACHUM.

Moayas «PeanbHass MaremaTuka» coaepxkut 3agaun 1 yactu KUM  OI'D. IIpakTWKO-OpMEHTHpPOBAHHBIE 3aJaHUs
MTOIYEPKUBAIOT BaXXHOCTh OCBOEHUS TAKUX MAaTEMaTUYECKUX KOMIETEHUUH, KaK YMEHUE NPUMEHSTh 3aaHUs B PAKTHYECKOW XKU3HU U B

CMEXKHBIX oOnacTsax. MToroBoe 3aHsITHE IIpE/IIoaraeT NpoBeIeHNE KOHTPOJIbHOM paboThl o MaTepuanam B popme OI'D.



KaJIeHI[apHO ~-TEMATHY€CKO€ INIAHUPOBAHUE

Tema 3ansaTus

KoJ-Bo yacoB

Jara
IUIAH

Jara
dakr

Pemenue BapHaHTa 1€MOBECPCUH

07.09.2023

Yucaa u BblunciaeHuss ApudMeTHiecKre
oneparuu ¢ apoosmMu. CMenraHHbie ApooH,
OOBIKHOBEHHBIC Ipoou, JICCATUYHBIC
npobu. CBOMCTBA CTENIECHEH.

OTtpabotka 3agad Noe 6 KIIM OI'D.

14.09.2023

YucsoBble HEPABEHCTBA, KOOPAUHATHASA
npsaMas

«HucnoBass mnpsimas». KoopaumnaTel Ha
MIPSIMOM. Pacnonoxxenue  TOoyek ¢
KOOpJMHATaMH Ha MPSMOM.

OTtpaboTtka 3amau Ne 7 KM OI'D.

21.09.2023

Yucia, BBIYUCIEHHS U aJiredpanvyecKue
BbIPaKeHUSsI
[{enpie anreOpandeckre BEIPAKCHUS
PanmonanbHbie alireOpandeckue
BBIPKCHHUS
OTtpaboTka 3agad Ne 8 KM OI'D.

28.09.2023

YpaBHeHMs, HEPABEHCTBA M UX CUCTEMbI
JIunennble ypaBHeHus. KBagparHbie
YpaBHEHUS.

PannonansHble ypaBHeHUsA. CHCTEMBI
YPaBHEHUH

CucTeMbl HEPaBEHCTB.

5.10.2023
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. OtpaboTtka 3amgad Ne 9 KIIM OI'D.

YpaBHeHusI, HEPABEHCTBA M UX CHCTEMBbI
Jluneiinnie HepaBeHcTBa. KBajpaTHbie
HepaBeHCTBA. ParimoHanbpHbIC
HepaBeHCTBA. CUCTEMBbI HEPABEHCTB

. OtpaboTtka 3aga4 Ne 13 KM OI'D.

12.10.2023

Kakoii uudpoii 0003HaueH capai
OtpaboTtka 3agad Ne 1 KM OI'D
IIpocTeiiline TEKCTOBbIE 32/1aUH
Otpabotka 3agaq Ne 2 KM OI'D
IpuKJIagHAs TeOMEeTPHUS: 10D
OTtpaboTtka 3amau Ne 3 KM OI'D
IIpuKJjaagHasi reoOMeTPHUsi: PACCTOSTHUS
OTtpaboTtka 3amau Ne 4 KM OI'D
Bb106op onTMMAaJILHOT0 BAPUAHTA
IIpo capaii

OTtpaboTtka 3amau Ne 5 KM OI'D

19.10.2023

26.10.2023

9.11.2023

10

Br100p OnNTMMAIBLHOIO BAPUAHTA
Bb160p BapuaHTa U3 BYX BO3MOKHBIX
Bb160p BapuaHTa U3 TpeX BO3MOKHBIX
Bb160op BapuaHTa U3 4YeThIPEX BO3MOKHBIX
OTtpaboTtka 3amayu Ne 5 KM OI'D

16.11.2023

11

Pacuersl no ¢popmyiiam
Breraucnenune no dhopmye. JIuneinpie
ypaBHeHuUs. Pa3Hble 3agaum.
OTtpabotka 3amau Ne 12 KUM OI'D.

23.11.2023

12

I'padukn pynkumi

30.11.2023
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Yrenue rpadukoB ¢pyHKUMH. PacTsokenus
U CIIBUTH
Otpadotka 3agad Ne 11 KM OI'D.

13-14 | TpeyroJbHUKH,  YeTHIPEXYroJIbHHKH, 07.12.2023
MHOTOYI'OJIbHUKH U MX 3JIEMEHTbI 1
VYrael. TpeyroasHuku o0111ero BUa.
PaBHOOEIpEeHHBIC TPEYTOJBHUKH.

[IpssMOYTOJIBHBIN TPEYTOJIbHUK. 1 14.12.2023
[Tapannenorpamm. Pom0. Tpanerus.
MHOroyroyibHUKH.
OTtpabotka 3agad Nel5 KM OI'D
15 | OrpaboTKa TPEHUPOBOYHOTO BapHUaHTa 1 21.12.2023
16-17 | OKpyHOCTb, KPYI U UX 3JIEMEHTbI 1 28.12.2023

I{leHTpanbHBIC U BIMCAHHBIC YTJIbI
KacarenbHas, xopaa, cekyias, paauyc

OKpy»HOCTb, OTUCAHHAS] BOKPYT
MHOTOYTOJIbHUKA 1
OTtpabotka 3amgaa Nel6 KM OI'D

11.01.2024

18-19 | Ilnomaau ¢puryp 1 18.01.2024
KBanpar. I[Tapannenorpamm
TpeyroapHUKH 00IIETO BU/IA.

[IpsAMOYTOJIBHBIN TPEYTOJIbHUK.
PaBHOOEpEHHBIN TPEYTOIBHUK.
Tpaneuwms. [Inomane kpyra u ero yacreu 1
OTtpabotka 3agad Nel7 KM OI'D

25.01.2024

20 | ®urypbl Ha KBA/IPaTHOM peléTKe 1 01.02.2024
VYribl. PaccTosiHME OT TOYKH 10 IPSIMOM.
TpeyroabHUKHN OOIIETO BUA.
[IpsAMOYTOJIBHBIN TPEYTOJIbHHUK.
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[Tapamnenorpamm. Pom6. Tpanerus
MHOroyroibHuKH.
OTtpabotka 3agau Ne 18 KUM OI'D

21

OTpaboTKa TPEHUPOBOYHOTO BapHaHTa

08.02.2024

22

OTpaboTKa TPEHUPOBOYHOTO BapHaHTa

15.02.2024

23

OtpaboTKa TPEHUPOBOYHOTO BapHaHTa

|

22.02.2024

24

CraTtucTuka, BeposiTHOCTH
Kiraccuueckne BEpOATHOCTH
Craructuka, TEOpEMbI O BEPOATHOCTHBIX
COOBITHSIX

OTtpaboTtka 3amay Ne 10 KUM OI'D.

29.02.2024

25

26

TekcToBBIE 321291

3aga4n Ha TPOLICHTHI, CIIJIaBBl U CMECH
JIB>KeHHE IO TIPAMOU

3ajaun Ha IBMO)KEHHUE 110 BOJE

3ajaun Ha COBMECTHYIO paboTy
Pa3nnie 3agaun

OTtpabotka 3agau Ne21 KM OI'D

07.03.2024

14.03.2024

27

3amayu HA mporpeccumn.
OTtpaboTtka 3amau Nel4 KM OI'D

21.03.2024

28

DyHKUuM U UX cBoiicTBa. I'paduxu
GyHkuui

[Tapa6omsl. ['unep6oinsr. Kycouno-
HernpepbIBHbIE QyHKIMU. Pa3Hble 3a1aun
OTtpaboTtka 3amau Nel4 KM OI'D

04.04.2024

29

I'eomerpuyeckas 3aga4ya Ha
BbIYHCJICHHE

11.04.2024
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Vsl TpeyronpHukU. YeTbIpEXYTONBHUKHI

OKpy>KHOCTH.
OTtpabotka 3agau Ne23 KM OI'D

30

I'eomeTpuueckasi 3a1a4a Ha
I0KA3aTeIbCTBO

[TpaBMIIbHBIE MHOTOYTOJIbHUKH
TpeyronbHUKHU U UX dJIEMEHTHI
UeThIpEXYToJIbHUKHN U UX JIEMEHTHI
OKpYy>KHOCTHU U UX DJIEMEHTBI
OTtpabotka 3agau Ne24 KM OI'D

18.04.2024

31

I'eomeTpuyeckasi 3a1a4a NOBbILIEHHOM
CJI0KHOCTH

TpeyronbHukHu. YeTbIpEXYTrOIbHUKH
Oxkpyxnoctu. KomOunarus

MHOTOYTOJIBHUKOB U OKPY>KHOCTEH
OTtpabotka 3amgau Ne25 KM OI'D

25.04.2024

32

OTtpaboTka TPEHUPOBOYHOTO BapHaHTA

16.05.2024

33

OTtpaboTKa TPEHUPOBOYHOIO BapHaHTA

-

23.05.2024

34

Hrtorosoe 3anstue. KoHTponapHas TecToBas
paborTa.

23.05.2024

Bcero: 34
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