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1. MOACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma kypca «Ilogroroska k OI'D nmo MmaTemaTuke» A o0yyaronmxcs 9 kinacca
COCTaBJIEHA B COOTBETCTBUU C HOPMATHUBHO-IIPABOBBIMU JIOKYMEHTAMMU:

o @enepanbHBIl TOCYlapcTBEHHBI 00pa30BaTENIbHBIA  CTaHAApTa OCHOBHOTO  OOIIETO
o0pa3oBaHus, yTBEPKIEHHBIN NprkazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®denepanun ot 17.12.2010 Ne 1897, ¢ u3MEHEHUAMH U JOTIOJHEHUSAMH OT 29 nexadps 2014 r.
N 1644, ot 31 nexabps 2015 r. N 1577,

o ®depnepanbHbIl NEpeyeHb YUYEOHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHMIO MPHU peatn3aluu
UMEIOIUX TOCYJIapCTBEHHYIO AaKKpPEAMTALMI0 O0pa30BaTENbHBIX MPOrpaMM HayajabHOIO
00I11er0, OCHOBHOTO OOIIEro, CPeJHEro oOIero oOpa3oBaHUs, YTBEPKIEHHOTO MPUKA30M
MunucrepctBa npocsenieHus: Poccutickoit @enepannu ot 28.12.2018 No 345;

e PaGoune mnporpammbl mo wmarematuke. 5-11 kmaces/ (A.I.Mep3nsak, B.Bb.IlonoHckwit,
M.C.Sxup u np.). — M.: Benrana-I'pad, 2017.

AKTYyaJIbHOCTD M NMeIarornyeckas 1ejiecoo0pasHocTb NPorpaMmbl

[Iporpamma kypca «Iloaroroska k OI'D no MaTemaTuke» mpeaHazHaueHa AJIs MOBBIICHUS -
(eKTUBHOCTH MOATOTOBKU 00yUaronmxcs 9 kiiacca K OCHOBHOMY I'OCYapCTBEHHOMY dK3aMeHY I10 Ma-
TE€MaTHUKe 3a KypC OCHOBHOM LIKOJIBI ¥ MPEAYCMATPUBAET UX MOJTOTOBKY K JajibHEHIIeMy 00yUYeHHIO
B Cpe/IHEN LIKOJIE»; HAallpaBjeHa Ha BOCIIOJHEHUE HEIOCTAIOIINX 3HAHUM, OTpabOTKY IIPHUEMOB pellie-
HUS 33JJaHUH pa3IMYHbIX TUIIOB M YPOBHEH CII0KHOCTH BHE 3aBUCUMOCTH OT OPMYJIMPOBKH, a TAKXKE
0TpaboTKy TUIOBBIX 3a1anuii OI'D Mo MaTeMaTHKE Ha TECTOBOM MaTepHale.

[Iporpamma Kypca MO3BOJIUT CUCTEMATU3UPOBATh U YIITyOUTh 3HAHUS YYAILUXCS 1O pa3jiny-
HBIM pa3jiesiaM Kypca MaTeMaTUKU OCHOBHOM HIKOJIbI (apudmeTuke, aaredpe, CTaTUCTHKE, TCOPUU Be-
POSITHOCTEH ¥ TEOMETPHH ).

Henb n 3a1a4n NporpaMMmel

Ieas Kypca:
cucTeMaTH3alys 3HaHUH U CIIOCOOOB JIEATENIBHOCTH YYaIMXCsl [0 MaTeMaTHKe 3a Kypc OCHOBHOIM
IIKOJIBI, TOATOTOBKA 00y4YaroLuxcs 9 kinacca K OCHOBHOMY I'OCyIapCTBEHHOMY 9K3aMEHY 10 MaTeMa-
THKE.
3agaum Kypca:
® 33KpPENUTh OCHOBHBIE TEOPETHMUECKHE IIOHATHUS U ONPEACNICHUS 110 OCHOBHBIM
U3y4aeMbIM pasjeiam;
e o0TpaboTaTh OCHOBHBIC THUMBI 3anauy u3ydaembix TunoB KM OI'D «Anrebpa» u
«"eomeTpus» U UX aNTOPUTM PELLICHUS;
e (opMupoBaTh y 00yyaroIMXCs LEJIOCTHOTO NPECTABICHUS O TEME, €€ 3HaueHUs B
paszesne MaTeMaTUKU, MEKIPEAMETHBIE CBSI3U C IPYTMMHU TEMaMU;
e CcrocoOCTBOBATh MHTEJJIEKTYAIbHOMY Pa3BUTHIO ydalllUXcsl, (POPMUPOBAHUIO KAauyeCTB
MBILIUICHHSI, XapaKTepHBIX MJISI MaTEeMAaTUYECKOH MAEsTeNbHOCTH M HEOOXOIUMBIX
YUYSHUKY I ycrnenrHoi caauu OI'D, nist o01ieit coruanbHOW OpUEHTALIHH;
® AaKIEHTHpPOBaThb BHHMMAHHE Yy4YalIUXCid Ha eIUHBIX TpPeOOBaHUAX K MpaBUIIaM
oopMIIEHHS pa3JIMYHBIX BUIOB 3aJaHUI, BKIIOYAEMbIX B UTOTOBYIO aTTECTALUIO 3a
KYpPC OCHOBHOM LIKOJIBI;



CIOCOOCTBOBATh CO3JAHHUIO YCIOBHI OCMBICICHHOCTH Y4Y€HUS, BKIIOYCHHS B HETO
oOydarolierocs Ha YpOBHE HE TOJbKO MHTEUIEKTyalbHOM, HO JIMYHOCTHOM H
COITMATbHOM aKTUBHOCTH C IPUMEHEHUEM TEX WJIM UHBIX METOJ0B OOYyUCHHUS.

Cpoku peaju3anuy NporpaMmbl

Ha mpoxo»ieHre JaHHOTO Kypca OTBOAUTCs 33 yaca U3 pacuera 1 yac B HEJEIIO.

IInanupyemsle pe3yJbTaThl OCBOCHHS IPOrPaMMBbI Kypca

Jluunocmmuwie pesyibmanibl:

OTBETCTBEHHOE OTHOILIEHUE K YUYEHHUIO, FTOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHBAILIMU K OOYUYECHHUIO U TIO3HAHHIO;

OCO3HAHHBII BHIOOP W TOCTPOEHHE JajbHEHIIEW WHAMBUIYAJIbHON TPaeKTOPHUU
oOpa3oBaHusi Ha 0aze OPHEHTUPOBKUM B MHUpE Tpodeccuid u Mpo(hecCHOHATBHBIX
IPEINIOYTEHUH, C yUETOM YCTOMUMBBIX 103HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(GopMHpOBaHHUS YBAKUTEIBHOTO OTHOIICHUS K TPYLY;

(GopMHpOBaHUE LEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM MTPAKTUKH;

OCBOCHME COLIMAIBHBIX HOPM, IIPaBWJI OBEJCHMUS, posiel U (JOpM COLMaIbHON KU3HH;
(bopMHpOBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILIIEHUU U COTPYHUUYECTBE;
(dopmMHpoBaHHE CIHOCOOHOCTH K 3MOLMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHUH.

Memanpeomemnuie pe3ynvmamsl 00yUeHUs.
Pecynamuenvie YY/[

OIpesieNATh COOCTBEHHBbIE MPOOJEMbl U MPUYMHBI UX BO3HUKHOBEHHUS IpHU padoTe ¢
MaTeMaTU4YEeCKUMHU 00bEKTaMH;

dbopMynMpoBaTh COOCTBEHHbIE BEPCUU WM MPHUMEHSTH YK€ H3BECTHbIE (OPMBI U
METOJIbl pPEIIeHHUs MaTeMaTH4eCcKoW MpobieMbl, (GOpMyIHpPOBaTh MPEANONIOKEHUS U
CTPOHUTH THUMOTE3bl OTHOCHUTEIBHO PACCMATPHUBAEMOTO OOBEKTa W MPEIBOCXHUILATH
pe3ynbTaThl CBOEH yueOHO-TI03HABATEILHON 1A TEIHbHOCTH;

ONpEAEIATh IYTH JOCTMIKEHMs LE€JEHd W B3BEIIMBAaTh BO3MOXKHOCTH pa3pelICHUs
OTIpe/IeIeHHBIX Y4eOHO-TT03HABATENbHBIX 33J]a4 B COOTBETCTBHU C ONpPEAEICHHBIMU
KPUTEPUSMH U 3a7ja4aMU;

BBICTPaWBaTh COOCTBEHHOE OOpPAa30BaTEIbHOE IOANPOCTPAHCTBO Ul pa3peleHHs
OTIpEIIEHHOr0 Kpyra 3ajay, ONpeesaTh U HAXOAUTh YCIIOBUS JUIsl peaju3aluu uaeu
Y TUTAHOB (CaMO00yUeHue);

CaMOCTOSITENIbHO BbIOMpATh Cper MPEASIOKEHHBIX pecypcoB Hanbosee 3QpPeKTUBHbIE
Y 3Ha4MMBble TIpU paboTe ¢ ONpeAeIEeHHOM MaTEMaTHUECKON MOJIENbIO;

YMETh COCTaBIATh IUIAH pa3pelIeHHs ONPENEICHHOIO Kpyra 3ajad, HCHOJIb3Ys
Pa3JIMIHBIC CXCMBI, PECYPCHI HOCTPOCHUA AUarpaMm, MCHTAJIbHBIX KapT, IO3BOJIAIOIMIUX
IIPOU3BECTHU JIOTHKO - CTPYKTYPHBINM aHAIU3 3aa4H;

YMETh IUIAHUPOBATh CBOW 0OpPa30BaTENIbHBI MAapIIPYT, KOPPEKTUPOBATh U BHOCHUTH
OIpeieIeHHbIE U3MEHEHUS], KAUECTBEHHO BIIMAIOLINE HA KOHEYHBIH MPOIYKT y4eOHO-
MMO3HABATEILHOM JCSITCIIFHOCTH,

YMEHHUEC KaU€CTBEHHO COOTHOCUTHL CBOU )IGIZCTBH?I C MPEABKYIIAaCMbIM UTOTI'OM y‘Ie6HO-
MIO3HABATEIBHON JIESITEIPHOCTH MOCPEICTBOM KOHTPOJISA M TUIAHUPOBAHUS Yy4eOHOTO



npouecca B COOTBETCTBHH C H3MEHSIOIIMMHCSA CHTYyalMsIMH M TPUMEHSEMBIMU
cpencTBaMu, U (popMaMH OpraHU3aIMH COTPYIHUYECTBA, a TAKXKE MHAMBHUIYaJIHHOMN
paboThI HA YPOKE;

yYMEHHE 0TOMPaTh COOTBETCTBYIOIIHME CPEJICTBA PEATM3AINN PEIICHUS MAaTEMATUHIECKUX
3aja4, moA0MpaTh WHCTPYMEHTHI JUIA OLCHHMBAHHS CBOEH TPaeKTOpHU B paboTe C
MaTeMaTH4eCKUMH NOHSATHAMHU U MOJACISIMU;

Ho3nasamenvnvie YY/[

YMEHHE OIpEIesaTh OCHOBOIIOJIAralollee IOHATHE U IIPOU3BOAUTH  JIOTHUKO-
CTPYKTYPHBIM aHaIU3, ONPEACNIATb OCHOBHBIC IPU3HAKA M CBOMCTBA C IOMOIIBIO
COOTBETCTBYIOIUX CPEACTB U HHCTPYMEHTOB;

YMEHHE MPOBOAUTH KJIACCUPHUKAILMIO OOBEKTOB HAa OCHOBE KPHUTEPHUEB, BBIACIATDH
OCHOBHOE Ha ()OHE BTOPOCTETIEHHBIX JIaHHbIX;

YMEHHE TIPOBOJAUTH JIOTMUECKOE PpacCyXJI€HHE B HANpPaBICHUH OT OOMIMX
3aKOHOMEPHOCTEW M3y4aeMOH 3aJ1a4H 10 YACTHBIX PACCMOTPEHUN;

YMEHHE CTPOMTH JIOTUYECKUE PACCYXKIEHUS Ha OCHOBE CHCTEMHBIX CpaBHEHMMU
OCHOBHBIX KOMIIOHEHTOB H3y4a€MOI'O0 MAaTE€MaTHYECKOro pasjena WIA MOJCIH,
MOHATUS WM KJIACCOB, BBIJEIASA OIPEICICHHBIE CYIIECTBEHHBIC IPU3HAKUA WIIU
KpUTEpUU;

YMEHHE  BBIABIATb,  CTPOUTH  3aKOHOMEPHOCTb,  CBSI3HOCTb,  JIOTMYHOCTb
COOTBETCTBYIOIIUX LIETIOYEK PACCYkIECHUM Ipu paboTe C MaTeMaTUUECKUMU 33ja4uaMH,
YMETb MOAPOOHO U CKATO MPEACTABIATH AETAIN3ALMI0 OCHOBHBIX KOMIIOHEHTOB NPHU
JI0Ka3aTeJIbCTBE MOHATHI U COOTHOILIEHNH HA MaTeMAaTHYECKOM S3BIKE;

YMEHHE OpPraHHU30BBIBaTh MOWUCK M BBISABIATH NPUYMHBI BO3HUKAKOLIUX IPOLECCOB,
ABJICHUHM, HauboJiee BEpOATHBIE (DAKTOPbI, 10 KOTOPHIM MaTEMaTHUYECKHE MOJAEIU U
O00BEKTHl BeIyT ceOs MO ONpeaesIeHHBIM JIOTHYECKUM 3aKOHAM, YMETb IPUBOJIUTH
IIPUYUHHO-CJIEICTBEHHBIN aHAIN3 OHATUH, CYXKICHUI U MATEMATUYECKUX 3aKOHOB;
YMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJENb MPHU 3aJaHHOM YCIIOBHH, 00JIaJarolei
ONpENICJICHHbIMU  XapaKTEpPUCTHKAaMM O0BEKTa IpU HAJIMYUM  OIPEJEJICHHBIX
KOMIIOHEHTOB (DOPMHUPYIOLIETOCS MTPEIIONAraéMoro MOHATHSI WIH SIBJICHUS;

YMEHHE  IEPEBOJUTh  TEKCTOBYIO  CTPYKTYPHO-CMBICIOBYIO  COCTAaBIIIOLLYIO
MaTEeMaTHUYECKOM 3aJadd Ha S3bIK I'padUyecKOro OTOOpaXKeHHsI - COCTaBIICHUS
MaTE€MaTHYECKOW MOJIENIH, COXPAHSAIOLIEH OCHOBHBIE CBOMCTBA Y XaPAKTEPUCTHUKY;
YMEHHUE 3a]1aBaTh IIJIaH PELICHUs MAaTEMaTUYECKOM 3a7a4l, PeaIn30BbIBATH AT OPUTM
JEUCTBUI Kak IOIIAaroBOM MHCTPYKLUUHU Ul pa3pelleHus y4eOHO-TI03HaBATEIbHON
3a/1a4y;

YMEHHUE CTPOUTH JOKA3aTEIBCTBO METOAOM OT IIPOTUBHOIO;

yMeHue paboTaTh C NpoOJEMHOM cuTyanuell, OCYLIeCTBIATh 00pa30BaTEIbHbIHN
IpoIiecC MOCPEICTBOM MTOMCKA METOJIOB M CITIOCOOOB pa3pellieHus 3a/1a4k, ONpeaesITh
I'PaHUIIBI CBOET0 00pa30BaTEIbHOIO IPOCTPAHCTBA;

YMETb OPHEHTHUPOBATBCA B TEKCTE, BBIABIATH TJIABHOEC YCIOBHE 3aJaud U
YCTaHABIIMBATh COOTHOLIIEHHE pacCCMaTPUBAEMbIX OOBEKTOB,;

yMEHHE MEpeBOJIUTh, HWHTEPIPETHUPOBATH TEKCT B HHbIE (POPMBI IpPEJCTaBICHUS
UH(POPMALIUU: CXEMBI, THAarPaMMBI, TpaUuecKoe MPeICTaBICHIE JaHHBIX;

Kommynuxamuenoie YY/[

yMeHHe paboTaTh B KOMaHJe, (OpMUPOBAHNE HABBIKOB COTPYAHHUYECTBA U Y4eOHOTO
B3aUMOJICHCTBHS B YCIOBHUSAX KOMaHJHOW UTPHI WJIM MHON (hOPMBI B3aUMOJICHCTBUS,



YMEHHUE PACIPEEIIATh POJIM U 3aJa4d B paMKax 3aHATHs, (GOpMHUPYS TaKKe HABBIKH
OpraHMU3aTOPCKOTO XapaKTepa;

YMEHHE OIICHWBATh MPABUIBHOCTh COOCTBEHHBIX JCHCTBHM, a TaKXkKe JEATCITHbHOCTH
JIPYTHX YYACTHUKOB KOMAH/IbI,

KOPPEKTHO, B paMKax 3aJlad KOMMYHHKAIUH, (OPMYITUPOBATH U OTCTAMBATH B3TJISIbI,
apryMEHTHpPOBATh JIOBOJBI, BBIBOABI, a TaKXKE BBIIBUTATh KOHTAPTYMEHTHI,
HEOOXOMUMBIC JJIsi BBISBICHUS CUTyallMd YyCIeXa B PEIICHUd TOW WM HWHOU
MaTeMaTUYECKOH 3a/1auu;

YMEHHE TI0JIb30BaThCSl MATEMAaTUYECKHMMU TEPMHHAMHU [UISl PEIICHHS y4eOHO-
MIO3HABATENBHBIX 33]1a4, a TAK)KEe CTPOUTH COOTBETCTBYIOIINE PEUEBbIC BHICKA3BIBAHMUS
Ha MaTEeMAaTHYCCKOM SI3BIKE JIJISI BRICTPAMBAHHS MaTEMaTHICCKOW MOJICIIH,

YyMETh CTPOWTH MAaTEMaTHYCCKUE MOJCIIH C IIOMOIIBI0  COOTBETCTBYIOIIECTO
IPOTPaMMHOTO 00eCIIeUeHHsI, CEpBUCOB CBOOOIHOTO OTJAJIEHHOTO IOCTYIIA;

yMETh TPAMOTHO M 4Y€TKO, corjacHo npaBwiaMm opopmieHus KMM-a OI'D 3aHocuTh
MOJTyYEHHBIC PE3YJIBTATHI - OTBETHI.

IIpeomemHnule pesyrvmamuvl:

(dbopMHpOBaHHE HABBIKOB TIOMCKAa MAaTEMaTHYECKOTO METOJIa, alropuTMa M IOHCKa
pelieHus 3aaa4u B CTpyKType 3amaq OI'D;

dbopMHpOBaHHE HABBIKA PEIICHHs OIMPEACIICHHBIX THUIOB 3a7a4 B CTPYKType 3aaad
oro;

yMeHHe paboTaTh ¢ TaOJUIlAMHU, CO CXeMaMH, C TEKCTOBBIMH JaHHBIMH;, YMETh
peoOpa3oBhIBATh 3HAKW U CUMBOJIBI B JIOKA3aTEILCTBAX U MPUMEHIEMBIX METOAX st
perieHust 00pa3oBaTEIbHBIX 33/1a4;

yMEHHE TPUBOJAWTL B CHCTEMY, COIOCTaBIATh, O0OOMIATh W aHAIU3UPOBATH
UH(GOPMAIIMOHHBIE KOMIIOHEHTHI MaTEMaTHYECKOTO XapakTepa U yMETh MPUMEHSThH
3aKOHBI ¥ TIpaBWJIA JIJI PELICHUS] KOHKPETHBIX 3a/a4;

YMEHHE BBIJEIATH TJIABHYIO M M30BITOYHYIO MH(OPMAIUIO, TPOU3BOIUTH CMBICIIOBOE
C)KaTHE MaTeMaTHYeCKuX (aKTOB, COBOKYITHOCTH METOJOB M CIIOCOOOB PEIICHHS;
YMETh MPEJICTABIATH B CJIOBECHOM (popMe, UCTIONB3Ys CXEMbI U Pa3IuvHbIC TaOJIUIIbI,
rpaduKy U JUarpaMMbl, KapThl TOHITHI U KJIACTEPhI, OCHOBHBIC UCH U TIJIaH PEIICHUS
TOM MU MHOM MaTeMaTHYECKOI 3aJaun.

TpeGoBaHusl K YPOBHIO NOATOTOBKH y4aIlMXcs

HarypanbHble unciaa. JIpodou. PannonajibHble yncia
BbanCKHMK HAYy4umci.

MOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;

ONEPUPOBATH NTOHATUSMH, CBSI3aHHBIMU C JAEIIMMOCTBIO HATYpaJIbHBIX YHCEIL,
BbIpaXKaTh 4YMCJa B SKBHUBAJEHTHBIX (opMax, BbIOMpas Hauboyiee MOIXOJISIIYI0 B
3aBUCUMOCTH OT KOHKPETHOMN CUTYalluH;

CpaBHHUBATh U YNOPSA0YUBATH PAllMOHAIbHBIC YHCTIA;

BBIIIOJIHATH BBIYMCIIEHUS C PAMOHAIIBHBIMU YUCJIAMH, COYETasl yCTHBIE U TMCbMEHHBIE
NpUEMBI BBIYUCIIEHUH, TPUMEHEHNE KaJIbKYJISTOpPa;

UCIIOJIb30BaTh MOHSATHS M YMEHMs, CBSI3aHHBIE C MPONOPIMOHATBHOCTHIO BEIMYHH,
IPOLEHTaMH, B XOJ€ pEIIeHHs MaTeMaTHYeCKHX 3aJad M 3aJad M3 CMEXHbIX
IIPEIMETOB, BBIIIOJHATH HECIIOKHBIE IPAKTUUECKUE PACUETHI.



JlelicTBUTEILHBIE UM CJIA
Buinycknux nayuumes:
® JCIOJIb30BaTh HAYAJIbHBIE TIPEICTABICHHS O MHOKECTBE ACHCTBUTEIBHBIX YHCEIT,

® ONepHUpoBaTh MOHATHEM KBAAPATHOTO KOPHS, MPUMEHSTh €T0 B BHIYMCIICHUSX.
AJiredOpanyeckue BbIPasKeHUs!
Buinycknux nayuumcs:
® ONEepUpOBATh MOHATHSIMHU «TOXKIECTBOY», «TOKIECTBEHHOE MPEeOOpa3OBaHUeE, pelllaTh
3a/1a4uy, cojiepxaiirne OyKBeHHbIE TaHHbIE; paboTaTh ¢ hopmynamu;
® BBINOJHATH NPEOOpPa3OBaHUS BBIPAKEHUH, COAEpXKAIIMX CTENEHH C LEJIbIMU
MOKa3aTeIsIMU U KBaJIpaTHbIE KOPHU;
®  BBITIOJHATH TOXKJIECTBEHHBIC MPEOOPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN HAa OCHOBE
MpaBWJI IEVUCTBUI HAJ MHOTOWICHAMHU U alreOpanvdecKuMu JIpOOsSMH;
¢  BBIIIOJJHATH PA3JIOKCHHUE MHOT'OYJICHOB HAa MHOXKUTCIIN.

YpaBHeHus
Buinyckuuk nayuumces.:
e pemiaTb OCHOBHBIE BUJbI PAallMOHAJIBHBIX YPAaBHEHUN C OJIHOM MEepEeMEHHOW, CUCTEMbI

JIBYX YPaBHEHUH C IBYyMs IEPEMCHHBIMH;

® [IOHMUMAaTh YPaBHEHHE KaK BAXKHEHIIYI0O MAaTEMaTHYECKYHO MOJENb ISl ONMUCAHUS U
U3YYCHHUS Pa3HOOOpAa3HBIX pEabHBIX CHUTYyalud, pemaTh TEKCTOBBIC 3a/adyd
anredpandecKuM METOAO0M;

® TMpPUMEHATh TrpaduuecKkre NPEICTaBICHUs i  HUCCICJOBAHHUS  YPaBHECHUH,
WCCJIEIOBAHMS U PEIICHUS CUCTEM YPABHEHUIA C ABYMS IEPEMEHHBIMHU.

HepaBencrBa
Buinycknux nayuumes:
e [IOHMMAaTb U NPUMEHATH TEPMHUHOJIOTHUIO U CHUMBOJIMKY, CBA3aHHBIE C OTHOILLICHHEM

HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
e pemiath JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI; pPEellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduyecKue NpeCTaBICHHUS.

OcHoBHBIC NOHATHSA. YK C10BBIE PYHKIHMH
Buinycknux nayuumes:
® [IOHMMaTb W MCHOJIB30BaTh (DYHKIMOHAJIbHBIE TIOHATHS U SA3bIK (TEPMUHBI,

CHMBOJIMYECKHUE 0003HAUYCHMUS);

® CTpOWTh TpapuKH dJIEMEHTAPHBIX (DYHKIWIA; HCCIIEOBAaTh CBOMCTBAa YHCIOBBIX
(GYHKIMI Ha OCHOBE M3Y4YEHHUS MMOBEACHHS UX IPAPHUKOB,;

e MoHUMaTh (QYHKIUIO KaK Ba)KHEHIIYI0O MaTeMAaTUYECKyI0 MOJENIb Uil ONUCAHUS
IPOIIECCOB U SIBJICHUI OKPY)KAIOLIETO MUPA, MPUMEHATh (PYHKIMOHAIBHBIA S3BIK IS
OIIMCAaHUA U UCCJICAOBAHUA 3aBUCHUMOCTEN MCKOY (1)I/I3I/I‘-I€CKI/IMI/I BCIIMYNHAMMU.

OnucarejbHasi CTATHCTHKA
Bbll’lVCKHMK HAy4umcA.
® HCIIOJIb30BaThb HpOCTGﬁIHHG CIIOCOOBI OpCaACTaBJICHUA W aHalln3a CTAaTUCTUYCCKHX

JaHHBIX.
Cuay4aiinble cOObITHSI M BEPOSITHOCTD
BorinyckHUK HAyUYHTCS
® HaxOJUTh OTHOCUTEIHHYIO YACTOTY U BEPOSITHOCTh CITy4alHOTO COOBITHSI.
Kom0unnaropuka
Buinycknux nayuumes:
e pemarh KOMOMHATOPHBIE 337]a91 HA HAXOXKICHUE YUCIIa 00BEKTOB I KOMOMHAIIHIA.

Haruasanas reomerpus



Buinycxknux nayuumesi:

pacrmo3HaBaTh Ha YepTekaX, PUCYHKAX, MOJACISAX M B OKPYKAIOIIEM MUPE IJIOCKHE U
MPOCTPAHCTBEHHBIE TE€OMETPUIECKHE (PUTYPHI;

pacmo3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO Tapasulefienunea, MPaBHIbHOM
MUPAMUJIBL, IWIMHIPA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPsIMOYTOIBHOTO Tapasuieenunen1a;

OTIpeIeNIATh TI0 TUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JIMHEWHBIE pa3Mephbl CaMO
burypsl 1 Ha060pOT;

BBIYHUCIISITH 00BEM MPSMOYTOJILHOTO MapaliesIeuIe 1a.

I'eomeTpuueckne purypbi
Buinycknux nayuumes:

MOJIb30BATHCS SI3BIKOM T€OMETPHH J1JIs1 ONMCAHUS IPEAMETOB OKPY>KAIOIIET0 MUPA U UX
B3aMMHOT'0 PACTIOJIOKEHHUS;

pacrno3HaBaTh U U300pakaTh HA YepTEeKax U PUCYHKaX reoMeTpudeckue Gurypsl U ux
KOH(pHTypammm;

HAXOAUTh 3HAYCHUS JJIUH JIMHEWHBIX 3JIEMEHTOB (DUTYp U WX OTHOIICHHUS, IPAyCHYIO
Mepy yriioB oT 0° 1o 180°, mpumeHsist onpeeeHus, CBOMCTBA U MPU3HAKKA PUTYp U UX
9JIEMEHTOB, OTHOUIeHHsT ¢uryp (paBeHCTBO, M0J00HE, CHUMMETPHH, IIOBOPOT,
napaJuiesIbHbIN IEPEHOC);

OTIEpPHPOBATH C HAYAJILHBIMU MTOHATUSAMHU TPUTOHOMETPHHU H BBITIOTHATH JIEMEHTAPHbIE
orepauuu HaJ GYHKLUUSAMH YIJIOB;

pemaTh 3a/aud Ha JO0Ka3aTeNbCTBO, ONMUPAsACh HAa H3yUCHHbIE CBOMCTBa GUIYyp U
OTHOIICHUN MEXy HUIMH U IPUMEHSSI U3YYCHHBIE METOIbI JOKA3aTEIIbCTB;

peliaTth HECIOXKHBIE 3a7aud Ha IOCTPOCHHE, MPUMEHSS OCHOBHBIC AalTOPUTMBI
MOCTPOCHHUS C TOMOUIBIO [IUPKYJIS ¥ TUHEHKHY;

pelaTh IpocTeire IIaHUMEeTPUUECKHE 3a]Ja4l B TPOCTPAHCTBE.

HN3mMepeHue reoMeTpu4eCKUX BeJTUIHH
Buinyckuuk nayuumcesi.

Koopaunatsi

UCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJINH, IUIOIAJAEH U YIJIOB IIPU PELICHUH 3a/1a4d Ha
HaxXO0XJEHUE [UIMHBI OTpE3Ka, JIMHBI OKDPY)KHOCTH, IJIUHBI JyTH OKPY>KHOCTH,
rpagyCHON MEpHI yIia;

BBIUMCIIATh IUIOIAAM TPEYTOJBHUKOB, NPSIMOYTOJIBHUKOB, IapajIeIOTPaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIYMCIIATH JUIMHY OKPYKHOCTH, JUIMHY JYyTH OKPY’KHOCTH;

BBIYHUCIISTh JUTUHBI JIMHEHHBIX SJIE€MEHTOB (DUTYp M HMX YTIIbI, UCHOIB3YST (POPMYIIBI
JUTMHBI OKPY>KHOCTH U JJTMHBI JyTU OKPY>KHOCTH, (POpMyJIbl TuIommanei puryp;
pelaTh 331a4 Ha JOKa3aTeNIbCTBO C UCTIOIBb30BaHUEM (POPMYJI JUTMHBI OKPY>KHOCTH H
JUTMHBI IYTH OKPY>KHOCTH, (hopMyI Tutomaaent puryp;
peuaTh IPaKTUYECKUE 3aa4M, CBA3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEJIMYUH
(Mcmomb3yst MPH HEOOXOAUMOCTHU CIIPAaBOYHUKH U TEXHUUYECKUE CPENICTBA).

Buinycknux Hayuumcsi:

BBIYUCIIATH JJIMHY OTPE3Ka MO KOOpAWHATAM C€I'0 KOHIIOB; BBIYUCIIATHL KOOPAWHATHI
CCPCAUHLI OTPC3KaA,
HCIIOJIB30BATh KOOpI[I/IHaTHHﬁ METO IJIA N3YUCHUS CBOMCTB IIpsAMBIX U OKPY)KHOCTCﬁ.



®opMbl OPraHU3aUuM

B mporiecce n3yuenus Mmatepuana UCIOIB3YIOTCS KaK TPaAULMOHHBIE POPMBI O0yUeHUs, TaK U
caMmo00pa3oBaHue, CAMOPA3BUTHE YUAIIUXCS TOCPEACTBOM CaMOCTOSITENIBHOM paboThl ¢ HHpOpMAIIH-
OHHBIM 1 METOAUYCCKHUM MaTCpUuaioM.

3aHATHS BKIIOYAIOT B C€0S1 TCOPETHUECKYIO U MPAKTUIECKYIO YaCcTH, B 3aBUCUMOCTH OT IIeJie-
coobpaznocTu. OCHOBHBIE (POPMBI ITPOBEICHUS 3aHATUI: Oecea, TUCKYCCHs, KOHCYIbTAINS, TIPAKTH-
4eCKOe 3aHATHE, 3alIuTa mpoekTa. Ocoboe 3HaUeHUE OTBOJIUTCS CAMOCTOSTEIHLHON paboTe yuarmxcs,
MIPU KOTOPOM yUUTENh HAa Pa3HbIX ATalax U3y4yeHHUs] TEMbI BBICTYMAET B Pa3HBIX POJISX, YETKO KOHTPO-
JUPYS ¥ HANpaBiIsis padoTy ydaluxcs.

[Iporpamma npezmnonaraeT CIEeAYIONYI0 CUCTEMY MOJATOTOBKHU oOyyvaronuxcs Kk OI'9:

I. [ToaroroBUTEALHBIN ITAIl — BKIIIOYAET B CeOS:

¢ [IOBTOPEHHUE paHEe U3yUYEHHOr0 MaTepHualia, HE0OX0AUMOro AJis yeneumHon caaun OI'9;

e (opMHUpOBaHHE HEKOTOPOT'O KOMILJIEKCA YMEHH, HABBIKOB M CIIOCOOOB NESTETBHOCTH, HE00-
XOAMMBIX Ha HAYaJIbHOM JTarle, YTOOBI IPUCTYITUTH K PEIICHUIO TOW WIJIM UHOH 3a/1a4H CO/Iep-
skanus OI'O;

® PAacCMOTPEHHE OCHOBHBIX METOOB M IPUEMOB, IPUMEHEHUE KOTOPBIX TOMOKET MIPU PEIICHUHN
psiia HECTaHAAPTHBIX M UCCIIE0BATENIbCKUX 3a/1a4;

® y3yuyeHHE BHEMPOTPAaMMHOI0 MaTepHaia, HeooxXxoaumoro i pemenus 3anad OI'D mo reomer-
pun,

® HaKOIUICHWE 3HAHWi B Iporiecce (POPMHUPOBAHUS HHANBUAYAIHFHOTO CIIPABOYHUKA YYAIIET OCS.

Aneebpa:

® BOCHOJHEHHUE MMyCTOT BHIYMCIUTEIBHON KYJIbTYphl YUaIIUXCS;
e 0TpabOTKa OCHOBHBIX YMEHHUH M HABBIKOB, HEOOXOUMBIX YUAITUMCS JIJISl BRITIOJTHEHUS YIIPaK-
HEHUM Y 3a/1a4, CBA3aHHBIX C TPEOOPa30BAHUSMHU BHIPAKCHUIA;
e iaccu(UKaIKs TECTOBBIX 33/1a4 IO TEMaM U METOJIaM UX PEIICHUS;
e (opMHpPOBaAHNE UHANBUIYAITHHOTO CIIPABOYHHKA YUAIIETOCs 0 OCHOBHBIM pa3JiesiaM aJireOpbl
1 Haydaj aHaJu3a.
T'eomempus:

® BBIJICJICHHE OCHOBHBIX THUIAXKEW YCIOBUM reoMeTpHUYeCKHUX 3aaad comepxanus OI'D u npue-
MOB pabOThI C KaKJIbIM TUIIOM;

® BBIJICTICHUE /IS YUAITUXCSI OCHOBHBIX TPEOOBAHUH K MMOCTPOSCHUIO YEPTEKA MO YCIOBHUIO T€0-
METPUUYECKOHN 3a/lauu, ¢ YYETOM CHEeLM(PUKH Pa3esioB: paCCMOTPEHUE OCHOBHBIX METOJIOB,
IIPUMEHEHNE KOTOPBIX HEOOXOAMMO IIPU PELLIEHUHU reoMeTprudeckux 3anad EI'D;

® [IOUCK U BBIACJIICHHUC OIMOPHBIX 3a4a4 IO INIAHUMCETPHUU U CTCPECOMCTPUU ABYX BUAOB: BCIIOMO-
raTCJIbHbIX 3a/1a4-TCOPEM U 3a1a4-MCTOJ 0B,

° (bOpMHpOBaHI/Ie HHAWBHUIYAJIbHOT'O CIIPABOYHUKA yHYalICrocs 1o OCHOBHBIM pa3acjiaM IrcOMCT-
pHH.

I1. IlpakTHYeCKHUii ITAN — BKIIFOYACT B ceOS:

L4 OTpa6OTKy HABBIKOB PCIICHUSA 3JICMCHTAPHBIX 3a1a4,

® PCHICHUC 3aaa4 11O OTACIIbHBIM TEMaM U pa3aciiaM,

® OTpa6OTKy HaBBIKOB NPUMCHCHHA OTACIIBHBIX MCTOAOB U IMPUCMOB IMPU PCIICHUN 3a/1a4 pa3-
JIMYHBIX ypOBHefI CJIOKHOCTH,



® OIpeJesICHUE TEMBbI Pa3/IeIOB aIreOphl U TEOMETPUU U METOJ1a PEIICHUS, IPUMEHUMBIX K pac-
CMaTpUBaEMOM 3aaye;

e pelIeHue 3a7a49 KaK OT/ICTHHO M0 YPOBHAM, TaK U paCCMOTPEHNE HAOOPOB 3a71a4, BKIFOUAIOIIINX
B ce0s B JIFOOOM MOPSIIKE 3a/1a4 Pa3IMYHbIX YPOBHEH CII0KHOCTH;

e OOMEH OmbITa yUYaluxcs M0 MPUMEHEHUIO METOJIOB U MPUEMOB TIpH perieHuu 3aaad EI'D no
MaTEeMaTHKE;

e (opmupoBaHNE HABBIKOB HAXOXICHUS YYAIIUMUCS PA3THUHBIX CIIOCOOOB PEIICHUS TEX WU
WHBIX 33J1a4, COBMECTHO C IPYTUMH YYAIUMUCS TPYIIIHI, X PACCMOTPEHUE H B3aUMOOOMEH.

II1. /InarHocTH4eCKMMA ITAN BKIIIOYACT:

e koHTpoab m3Meputessimu Ctatl pan, cocraBnenasiMu Ha ocHoBe KIIMoOB, ncmons3yeMbIx npu
caaue OI'D mo MaTeMaTHKe;

® TEMaTHU4YECKUN KOHTPOJIb;

® [IPOBEJIEHHE UTOTOBBIX 00OOLIAIONINX 3aHATHI MO OTAEIbHBIM pa3jiesaM anreOpbl U reoMeT-
puu;

® PacCMOTPEHHE C yHalIUMHUCS psijia UCCIEI0BaTENbCKUX 3a7a4 JIsl BBISIBJICHHS Y HUX CIIOCO0-
HOCTEW MPUMEHEHHUSI MOJYYEHHBIX 3HAHWI HA MPAKTUKE U MPU PELICHUH HECTAaHJAAPTHBIX 3a-
nad.

2. COIEP/)KAHUE KYPCA

«IIpakTuKO-OpHEeHTHPOBaHHBIE 3aKaHuD» OTpadoTka 3agau Ne 1-5 KM OI'D

TabamuHoe U rpaduueckoe MpencTaBIeHHE TaHHbIX, UIaH U CXeMa, W3BJICUeHUE HY>KHOW WH-
¢dopmanmu. M3mMeHUnBOCTh IpU U3MepeHusx. Pemaromue npaBuia. 3aKOHOMEPHOCTU B U3MEHYMBBIX
BeJIMYMHAX. Beruucnenus u npeodbpa3zoBanue BeauuuH. McenegoBanue npocTeimx MaTeMaTHUYeCKUX
MOJIEIEMN.

3amaun HA MMOHMMAaHHE TEeKCTa M BhIUUCIEHHs («YuacTok», «KBaptupay», «Jlucter Oymarny,
«Ileus nmns Gauwmy, «Tapudsy, «llluaby, «[lnan mectHOCTHY, «30HTY», «Temmuma», «Teppackn,
«OCATO»).

«Bbruucaenus u npeodpasosanusa». Orpadotka 3agau Ne 6 KUM OI'D

eiicmeun ¢ namypanvHbiMu wuciamu

CrnosxeHue U BbIYUTAHUE, KOMIIOHEHTHI CII0KEHUS M BBIYUTAHMUS, CBS3b MEXKIY HUMH, HAXOXK-
JIEHUE CyMMBI U Pa3HOCTH, U3MEHEHHE CYMMbI H PA3HOCTU IIPU U3MEHEHUU KOMIIOHEHTOB CIIOXKEHHUS U
BBIYMTAHUS.

YMHOXEHHE U JieNIeHNEe, KOMIIOHEHTBI YMHOKEHHS M ISJICHUS, CBSI3b MEXKLy HUIMHU, YMHOKCHHE
U CJIOKEHHE B CTOJIOUK, JE€JICHUE YTOJIKOM, ITPOBEPKa Pe3yJIbTaTa ¢ HOMOIIBIO MPUKUAKH U 0OPAaTHOTO
JNEUCTBUA.

Yucnosvie eviparxcenusn

UmcnoBoe BBIpaKEHUE U €T0 3HAYEHHUE, TTOPSIIOK BBIITOTHEHHS JCHCTBUI.

/Jlpoou. ObvikHOGEeHHbIE OpOOU

Jons, gacte, 1pobHOE YKcio, Apodb. IpoOHOe YHCciI0 Kak pe3ynbraT aenenus. [IpaBuibHble n
HeTpaBUJIbHBIC IPOOH, CMEIIaHHAasI IPOOb (CMEIIaHHOE YHCIIO).

3anuch HATYpaJIbLHOTO YKCIIa B BUJE IPOOH € 3a/JaHHBIM 3HaMEHaTeJeM, Mpeodpa3zoBaHue cMe-
IaHHOW IpoOU B HEMPABWIIbHYIO IPp0oOb U HA0OOPOT.

[TpuBenenue apodeit k 0omemy 3HameHateno. CpaBHEHHE OOBIKHOBEHHBIX POOECH.



CrnoxxeHue M BbIYMTAHHE OOBIKHOBEHHBIX JIpoOeil. YMHOXKEHHE U JIeJieHUEe OOBbIKHOBEHHBIX
IpoOeii.

Apudmernueckue IeUCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

ApudmeTnueckre IeHCTBUS C IPOOHBIMU YHCIAMHU.

Crioco0sI parmoHaIM3aIliK BEIYMCICHUA U X IPUMEHEHHE TIPU BBITTOJTHCHUH JICUCTBHIA.

Hecamuunsvie opoou

[IpeoOpa3oBanue ACCITHYHBIX JpoOeil B OOBIKHOBEHHBIC. CpaBHEHHUE NECATUYHBIX APOOCH.
CrnosxeHue U BbIUMTAHUE ACCITHUHBIX ApoOeil. OkpyrieHue AecaTUYHBIX ApoOeil. YMHOXKEHHUE U Je-
JIeHUe JecATUYHBIX poOei. [IpeobpazoBanue 0OBIKHOBEHHBIX Ipo0ei B AecsaThuuHble 1podu. Koneu-
HbIe 1 0ECKOHEYHBIE JICCSITHYHBIE APOOH.

Yucna. Payuonanvusie uucna

MHoecTBO palMoHalIbHbIX uucen. CpaBHEHUE palMOHAJIbHBIX uyucelsl. JlelcTBus ¢ panuo-
HaTbHBIMU unciaami. [Ipencrapnenne paroHaIbHOTO YKCia AECITUYHONU JPOObIO.

/Ipoono-payuonanvusie sviparxcenus

[IpeoOpaszoBanue NpOOHO-TUHEHHBIX BBIPAXKCHHI: CIOKEHNE, YMHOXKEHHE, JeJeHne. Anred-
pandeckast Apoos. Cokpamienue anredpandeckux apooeit. [IpuBenenune anredbpanyeckux apodeit K 00-
meMy 3HaMeHaTeno. JleicTBus ¢ anreOpandecKuMu ApOOSIMH: CIOKEHHUE, BEIUMTAHUE, YMHOKEHHE,
JICJIEHNE, BO3BEACHHE B CTEIICHb.

«/lelicTBUTeIbHBIE YHCIa». OTpaboTka 3agau Ne 7 KUM OI'D

Payuonanvnvie uucna

N3o00paxkenue yucen Ha 4MCIOBOM (koopauHaTHOW) mpsimoil. CpaBHeHue uucen. Moayinb
41CIla, FTEOMETPUUYECKAsk HHTEPIpETAis MOLYJIs yucia. JIeiCTBYS C IOJI0KUTEIBHBIMY U OTPULIATENb-
HBIMU YHCIIaMHA. MHOKECTBO LIEJIBIX YUCE.

Koopounama mouku

OcHOBHbIE TIOHATHUS, KOOPAUHATHBIN JIy4, pacCTOSITHUE MEXKAY ToukaMu. KoopAMHATEI TOUKH.

Hppayuonanvusvie yuucna

[TonaTre MppannMoHanpHOro yncia. PacosHaBaHue UPPALMOHAIBHBIX YHCEIL.

MHOK€ECTBO 1€UCTBUTEIIBHBIX YNCEI.

«IIpeobpa3zoBanue anredpanyecKux BoipazkeHmii». Otpadotka 3aa1a4y Ne § KM OI'D

Hppayuonanvnsie uucna

[TonsiTue nppanmonanpHOro yncia. Pacno3naBanue nppannoHaibHbIx yncedn. [Ipumeps! qoka-
3aTeNbCTB B aireope. JlelcTBus ¢ uppallMoOHAIBLHBIMK YUCIIAMU: YMHOXEHUE, JCJICHHUEe, BO3BEJCHUE B
CTEIICHb.

MHOXecTBO 1E€HCTBUTENBHBIX YUCEIL.

«YpaBHeHHs U HepaBeHcTBa». OTpabdoTka 3agad Ne 9 KUM OI'D

Pagencmea

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PaBEHCTB. PaBEHCTBO C IEPEMEHHOM.

Ypasnuenus

[Tonsatue ypaBHeHHs U KOpHS ypaBHeHUs. [IpeacTaBieHne o paBHOCHIBHOCTH ypaBHeHUH. O0-
JIACTh OMpeieNieHusT ypaBHEHUs (00JaCTh JOMYCTUMBIX 3HAYCHUHN TIEPEMEHHOMN ).

Juneitnoe ypasnenue u e2o KOpHu

Pemienne nuHelHbIX ypaBHeHUH. JIMHEHOe ypaBHeHue ¢ napamerpoM. KonnuecTBo KopHER
JIMHEWHOI 0 ypaBHEeHUs. PeleHne TMHENHBIX YPAaBHEHUM C IApaMETPOM.

Keaopammnoe ypasnenue u e2o kopnu



KBanpartnusle ypaBHeHus. HemnosiHble kBazpaTHble ypaBHEHMs. [IMCKPMMHMHAHT KBaJgpaTHOTO
ypaBaeHus. Dopmyria KOpHEH KBapaTHOTO ypaBHeHus. Teopema Bueta. Teopema, oOpaTHas Teopeme
Buera. Pemienrie kBapaTHbIX ypaBHEHHIA: HCIIOIb30BaHUE (POPMYIIBI 1711 HAXOXKACHUS KOPHEH, rpa-
(budeckuit METOJ| pelIeHHs], pa3JI0KeHUE Ha MHOXHTEH, 10100p KOpHEH C NCTI0Ib30BaHUEM TEOPEMBI
Buerta. KonnuecTBo KOpHEN KBaJpaTHOTO YpaBHEHHUS B 3aBUCHUMOCTH OT €T0 JUCKpUMUHAHTa. bukBa-
paTHbIE ypaBHEHUs. Y PaBHEHUs, CBOJAMMBIE K JIMHEMHBIM U KBaJpaTHbIM. KBagpaTHble ypaBHEHUS C
[1apaMeTPOM.

/pobno-payuonansvhvie ypasnenus

Pemenne npoctedmmx IpoOHO-IMHEHHBIX ypaBHeHMH. Pemienue IpoOHO-paliMOHaIBHBIX
YpPaBHEHUU.

MeToapl pemieHusi ypaBHEHHIA: METOIbI PAaBHOCHIIBHBIX MPEOOPa30BaHUI, METO/ 3aMEHBI Tie-
peMeHHOM, Tpaduueckuii Metos. Mcronp3oBaHne CBOMCTB (PYHKIMIA MPH PeIICHUH ypaBHEHHIA.

Ipocreiiine uppanuoHaIbHble ypaBHeHus Buaa +/ f (x) =a, \/ f(x)= \/ g(x) .

n
VYpaHenus Buja X =d .YpaBHEHHS B [IEJIBIX YUCIIAX.

«BeposiTHOCTB coObITHII» OTpaboTka 3amay Ne 10 KUM OI'D

Cnyuaiinvle coovimus

CrnyuaiiHbIe OTBITHI (SKCIIEPUMEHTHI), JIEMEHTAPHBIE ClTydaliHble COObITHS (MCXO0bl). BeposT-
HOCTH 3JIEMEHTapHbIX COObITHI. COOBITHS B CIy4yalWHBIX SKCIEpPUMEHTaX U OJarompusTCTBYIOLINE
3JIeMEHTapHbIC COOBITHA. BEeposaTHOCTH ciiydallHbIX COOBITHI. ONBITHI C PABHOBO3MOXXHBIMH 3JIEMEH-
TapHbIMU COOBITUAMHU. Kitaccuueckue BEpOITHOCTHBIE OIBITHI C UCIIOJIB30BAHUEM MOHET, KyOUKOB.

«®ynkuum u rpadpuxm». Otpadorka 3agay Ne 11, 22 KM OI'D

Dynkyuu

Ilonamue ynxyuu

JlexapToBbI KOOPAMHATHI HA IUNIOCKOCTH. DOpMUPOBAHKE NIPEACTABICHUN O METAIPEIMETHOM
MOHATUH «KOOpAUHATHDY. CriocoOb! 3aaHusl GYHKIMN: aHATUTUYECKUH, rpaduuecKkuii, TaOIUIHbIH.
I'padux pynkiuu. Ilpumepsl GyHKUNH, MOJTydYaeMBbIX B MPOLIECCE UCCIIEAOBAHUS PA3IMYHbIX peallb-
HBIX MPOIECCOB U pelleHus 3a1a4. 3HaueHue GyHKuu B Touke. CBoMcTBa (PyHKITHI: 001acTh onpe-
JICJIEHNs], MHOKECTBO 3HAU€HUM, HYJHU, IPOMEXYTKH 3HAKOIOCTOSHCTBA, YeMmHOCMb/HeuemHocmo,
MIPOMEXYTKH BO3pACTaHUs M YOBIBaHUs, HANOOJIbIlIee U HAUMEHbIIee 3HaueHus. MccnenoBanne QpyHk-
LIUH 110 €€ TpaduKy.

Jlunennan pynkyusn

CroiicTBa 1 rpaduk JuHEHHONW (yHKIHMH. YTIOBOH K03 duimeHT npsmoi. Pactonoxenue
rpaduka JIMHEHHON (QYHKIMM B 3aBUCHMOCTH OT €€ YTIJIOBOro Kod(duureHTa u cBOOOIHOTO YieHa.
Haxoxnenne ko3¢ UIHEHTOB JIMHEHHON (DYHKIMH 110 3aJaHHBIM yCIOBUSAM: IMPOXOXKICHUE TPIMOM
gyepes3 JIB€ TOUKHU C 3aJJaHHBIMU KOOPAMHATAMU, IPOXO0KIEHUE NPSIMON Yepe3 JaHHYIO TOUKY U Iapajl-
JIETTbHOW TAaHHOW MPSIMOM.

Keaopamuunan pynxkyusn

CaoiicTBa 1 rpaduk KBagpatnyHoi ¢pyHkuuu (napabosna). [loctpoenue rpaduka kBajgpaTuy-
HOW (pyHKIIMK TIO TOYKaM

Oopamnasa nponopyuonaIbHOCMb

k
CpoiicTBa QyHKINHU Y = K y=< I'unepbomna.
X

Cmenennan yynkuyus ¢ nokazamenem 3
CgoiictBa. KyOuueckas napabona.



Dynxyuu y — [x , y =3x, y =|x|-Ax cpoiicra u rpapuxu. CreneHHas QpyHKUHs € OKa-

3aTesieM CTETeHH OoJbIie 3.
[IpeoOpa3oBanue rpadukoB (GyHKIMNA: MapasiedbHBIA MEPEHOC, CUMMETPHUsS, pacCTshKe-
HUE/CKATHE, CAMMETPUSI.

«IlocaenoBaTeabHocTH U mporpeccun» Otpadotka 3agad Ne 12 KM OI'D
Ilocneoosamenvrnocmu u npozpeccuu
UucnoBas mocienoBateabHOCTh. [IprMepbl uncnoBbIX mocneaoBarenbHocTel. beckoneunbie
MoCJeI0BaTeIbHOCTH. ApudMeTHuecKas mporpeccust U ee cBoiicTBa. I'eomerpuyeckasl Mporpeccus.
®opmyia 00IIEero YjIeHa U CyMMBI N TIEPBBIX YICHOB apU(PMETHUECKON U T€OMETPHUECKOM mporpec-
cHii

«YmucsoBble U OyKkBeHHbIe BbIpa:keHusi». Otpadotka 3agau Ne 13 KM OI'D

Yucnoevie u 0yKeenHbvle 6bIpaAIHCEHUSA

BrlpakeHue ¢ nepeMeHHON. 3HaueHUEe BblpakeHUd. [locTaHOBKA BhIpa)KEHUH BMECTO IEpe-
MEHHBIX.

Ilenvie ¢vipasricenun

CreneHb ¢ HaTYpaJIbHBIM TTOKa3aTelIeM U €€ cBoicTBa. [Ipeobpa3oBanus BeIpaKEHUMN, COIEP-
JKalllUX CTEIIEHU C HATYPAJIbHBIM [TOKA3aTEIEM.

OpnHowieH, MHOrousIeH. [IefCTBUS C OIHOUJIEHAMH U MHOI'OWIEHAMH (CJI0KEHHE, BBIYMTAHUE,
yMHOKeHUE). DOpMyJIbl COKPALIEHHOTO YMHOXKEHHS: pa3HOCTh KBAJPaTOB, KBaJpaT CYMMbI U pa3HO-
cTu. Pa3nojxeHne MHOro4wieHa Ha MHOKUTEIIH: BbIHECEHHE OOIIEr0 MHOXKUTENS 3a CKOOKH, TPYIIIH-
POBKa, MpuMeHeHne GopMyJT COKpaAIIEeHHOT0 YMHOXeHHsI. KBajpaTHbIN TpexusieH, pa3ioxkeHne KBaj-
paTHOIO TPEXWieHa HA MHOXKHUTEIH.

«IIpakTnueckue pacuersl nmo popmyaam» OtpadoTka 3amad Ne 14 KUM OI'D

Bripaxenue ¢ nepeMeHHOW. 3HaueHHe BbIpakeHUs. [logcTaHOBKA BBIpa)KEHHUI BMECTO Iepe-
MEHHBIX.

Ienvie ¢viparcenusn

Crenenb ¢ HaTypajJbHBIM IOKa3aTeleM U ee cBoCTBa. [IpeoOpazoBaHus BeIpaKeHHH, coiep-
KAIUX CTEIIEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpHowieH, MHOrouIeH. [IefcTBUS ¢ OJHOUIEHAMH U MHOTOWIEHAaMU (CJI0’KEHUE, BEIUNTAHUE,
yMHOKeHUE). PopMyJibl COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpadoTka 3amad Ne 15 KM OI'D

Cucmempvl Hepagencme

CucreMbl HepaBEHCTB C OHON NIEpeMEHHOI. Pelienne cucreM HEPaBEHCTB € OJIHOM epeMeH-
HOW: JIMHEHHBIX, K6aopamuuix. V1300paxkeHne pereHusi CUCTEMbl HEPaBEHCTB Ha YUCIIOBOM MPSIMOM.
3anuch peIIeHUs] CUCTEMBI HEPABEHCTB.

«I'eomeTpuyeckne gpurypsl. Yriabp. Otpadbotka 3amay Ne 16 KUM OI'D

Beauuunwi

Bennuuna yrna. I'pagycnas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOCIPEHHOTO TPEyTOJIbHUKA. BHEmHNU yron TpeyronpHuka. Cymma yriioB Tpe-
YTOJbHHUKA

«I'eomeTpuueckue ¢purypsl. Jannb. Otpadotka 3agau Ne 17 KM OI'D



Duzypvi 6 ceomempuu u 6 OKpyHcarowem mupe

I'eomerpuueckas ¢purypa. BHyTpeHHss, BHemHsA o0nacTi Gurypsl, rpanuna. Jluaum u obmna-
CTH Ha IJIOCKOCTH. Brinykias u HeBblmykias ¢urypsl. [lnockas u Hemnockas ¢urypsl. [Tonstue Be-
nnunHbl. JinnHa. M3mepenne qmsbl. EquHULbI M13MEpeHust TMHbI

Brigenenue cBoiictB 00bekTOB. DopMupoBaHUE MPeACTaBICHUI 0 METAPEAMETHOM ITOHSATUI
«purypa». Touka, OTpe30K, psAMas, Iy, JIOMaHas, IJIOCKOCTb, yroJl, OUCCEKTPHUCA YIJIa U €€ CBOM-
CTBa, BUJIbI YIJIOB, MHOI'OYTI'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reoMeTpudeckux (uryp. LleHTpanbHas cuMMeTpuUsi TeOMETPUUECKUX (u-

ryp.

«Ilimomans MHOroyroabHuka». Orpadorka 3anad Ne 18 KM OI'D

H3mepenus u eviuucnenun

[Tnomanu. GopmyIisl IUIOLIAIU TPEYTOJIBHUKA, TAPaJIISIOrpaMMa U €0 YaCTHBIX BHJIOB, TPa-
nennu, Gopmyna I'epona, ¢opmyrna miuomaau BBIIYKIOTO YeTHIPEXYTOJBHHUKA, (OPMYJIIBI THHBI
OKPY>KHOCTH Y TUIOIIAIH KPyTa.

«MA3mepenus n BerunciaeHus». Orpadotka 3agad Ne 19 KUM OI'D.

H3mepenusa u eviuucnenun

[Tnomaau. @opmyiibl IIIOMAAN TPEYTOJIbHUKA, TapajljieiorpaMMa 1 €ro YaCTHBIX BHJIOB, Tpa-
nernyy, GopMysia TUIOIAAN BBIMTYKIOTO YETHIPEXYToJbHUKA, (POPMYIIBI JITUHBI OKPYKHOCTH U ILIO-
maau kpyra. Ilnomans npaBUuIbHOr0 MHOTOYTOJIBHUKA.

Teopema IIudaropa. TpuronHomeTpudeckue COOTHOLIEHUS B NMPSIMOYTOJBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue GyHKIMU yIJIa.

«Teoperndeckue acnekth». OTpadorka 3a1ay Ne 20 KM OI'D.
TeopeTnueckue acreKThbl, TEOPEMbI, AaKCHOMBI, OIpeIeeHus, (POPMYIIbL, JIEMMBI.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, THTEPHET-PECYPCbBI

1. KomrbroTep, HOyTOYKH, HHTEPAKTUBHAS JOCKA.
2. Tpenunr Sumexc - OI'D http://ege.yandex.ru/mathematics-gia/, Momyau crenuaTn3upOBaHHBIX
YPOKOB TI0 anredpe;

3. TecTsl ¥ TPEHUHTHU Ha uztest.ru;

4. OTtkpbIThIM OaHK 3a1aHui 0 MaTemartuke http://mathgia.ru/or/gial2/Main.html

5. T'eneparop BapuanToB OI'3-2021 u OI'D-2021 http://alexlarin.net/
Caiitel 279 noaroroBku Kk OI'D mo maremaTnke

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust

http://alexlarin.net - pa3nu4yHbIc MaTepUAIIBI AJIs1 OATOTOBKH

http://www.egetrener.ru - Bumeoypoxu

http://www.mathege.ru - oTKpsIThIN OaHK 3aJaHHI

http://live.mephist.ru/?mid=1255348015#comments - OTKpBITHIIT OaHK

http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru

http://egeent.narod.ru/matematika/online/

http://www.diary.ru/~eek - Marematuueckoe coo0OIIECTBO.



https://www.google.com/url?q=http://ege.yandex.ru/mathematics-gia/&sa=D&source=editors&ust=1616655685232000&usg=AOvVaw36KlQfONDWM3qSv7JNNpMu
https://www.google.com/url?q=http://mathgia.ru/or/gia12/Main.html&sa=D&source=editors&ust=1616655685233000&usg=AOvVaw3zCaW8h_ZjKMb3el1TGq-p
https://www.google.com/url?q=http://alexlarin.net/&sa=D&source=editors&ust=1616655685233000&usg=AOvVaw28MbVJI7Mk23DBF9kYPXGv
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Ffipi.ru%252Fview%252Fsections%252F211%252Fdocs%252F471.html%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA&sa=D&source=editors&ust=1616655685234000&usg=AOvVaw1Zv4PjR-kSKX3pUVznEBgK
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Falexlarin.net%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg&sa=D&source=editors&ust=1616655685235000&usg=AOvVaw2G0YxxQc-OZh0oDzlVkeZ8
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.egetrener.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNE3Wp8BfLPjSBhbywUggqYE7wQfWg&sa=D&source=editors&ust=1616655685235000&usg=AOvVaw08Ncj_w3iG5jpb785-QkdE
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.mathege.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w&sa=D&source=editors&ust=1616655685236000&usg=AOvVaw0u-CEyNcX4g0Oh1J69omoW
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Flive.mephist.ru%252F%253Fmid%253D1255348015%2523comments%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNF_AQtob0DvUYgwDIcLG40ILeGnzA&sa=D&source=editors&ust=1616655685237000&usg=AOvVaw33yNw2wqWvY6A68jUsVcFP
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Freshuege.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEBXV5vZA-cPUBVRKUdzruCGDnHWA&sa=D&source=editors&ust=1616655685237000&usg=AOvVaw0rPf7J1iKM13ggMAmUNHTK
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fmatematika.egepedia.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEsrBGK1vabSz_2VvfDV2DKxWFl3Q&sa=D&source=editors&ust=1616655685238000&usg=AOvVaw3VT__GfFhWhI-rXNptbj_I
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.mathedu.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEar198PugqS0W_Yf_C41jvcSsnrQ&sa=D&source=editors&ust=1616655685238000&usg=AOvVaw3hxfllbBy0s8qw4AjQ3rtD
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.ege-trener.ru%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNH4j1C3ePPacWAHZa54IV57L7T5Dg&sa=D&source=editors&ust=1616655685239000&usg=AOvVaw2_sDAkY49sWGxxDlgPJXeG
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fegeent.narod.ru%252Fmatematika%252Fonline%252F%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNFwV-9I5M7pngLO1VW0T5KKYcr7aA&sa=D&source=editors&ust=1616655685240000&usg=AOvVaw1N2pziuHb4cDmza1egspml
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Flifevinet.ru%252Finetservices%252Fege.html%253Fgoto%253Dhttp%253A%252F%252Fwww.diary.ru%252F~eek%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg&sa=D&source=editors&ust=1616655685244000&usg=AOvVaw1b8cgO5Qps6na2tHfl-DKI

BI/I}IGO-yPOKI/I o0 MaTeMaTuke
http://egefun.ru/test-po-matematike
http://www.webmath.ru/
http://www.shevkin.ru/?action=Page&ID=752
http://www.youtube.com/user/wanttoknowru kauain ¢ pa3bopamu Bcex 3aaaHuii
http://www.pm298.ru/ cipaBoYHUK MaTeMaTHUECKUX (HOpMYJT
http://www.uztest.ru/abstracts/?idabstract=18 kBagpaTnynas QyHKIMS: TpUMEPHI U 331241
http://www.bymath.net/ snemenrapnas maremarnka
http://dvoika.net/ nexiuu
http://www.slideboom.com/people/Isvirina nmpe3enTanuu mo TemMam
http://www.ph4s.ru/book _ab_mat zad.html kauru
http://uniquation.ru/ru/ ¢popmyser
http://www.mathnet.spb.ru/texts.htm meToauueckue MaTepuabl.

Jlureparypa

1. N.B. Amenxko, C.A.lllecrakoB. Coopauk OI'D 2021: «TumoBsie TeCTOBBIEC 3aJaHUs» OT pa3padboT-
yukoB OUIIN. Uzxa. «Ok3amen», M.2020r.

2. B.B. Mupomun - OI'D 2022 Matematuka. TpenupoBounsle BapuanTsl. M3a. : Dxemo-Ilpece,
2021r.

3. C.O. UBanos, H.M. Pe3nukosa, E.I'. Konnoa. OI'D 2022 Marematuka. 9 xiacc. TpeHaxep ais
MOATOTOBKHU K 3K3aMeHy. Anrebdpa, reomerpus. Uzn.: Jleruon, 2021 r.
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2. KAJJEHAAPHO-TEMATUYECKOE INIAHUPOBAHUE

No Ckoppek-
HaumeHoBaHue pa3aesa u TeMa Il1aHoBbIe | THPOBaH-
CPOKM IPO- | HbIe CPOKHU
n/n YueOHOr0 3aHSATUA XOAICHEA | MpOXOsKIe-
HHA
1 ITpuemsl ObicTporo cuera 6e3 kampKyisitopa (Ne6 KIIM OI'D)
2 «Yaactok» (Ne 1-5 KM OI'D)
3 Jpodu u crenienn (Ne6 KM OI'D)
4 «KBaptupa» (Ne 1-5 KM OI'9D)
5 Yucna, koopauHatHas npsimast (Ne7 KUM OI'D)
6 TpennpoBounasi padora Crarl'pag Nel
7 KBanparusie kopuu u crenern (Ne 8 KM OI'D)
8 Pacuérel mo ¢popmynam (Nel2 KM OI'D)
9 «JIucter 6ymarm», «Ileus ams 6anu» (Ne 1-5 KM OI'D)
10 | YpaBuenus (Ne9 KM OI'D)
11 | YpaBuenus. Cucremsl ypaBHenuit (Ne20 KIIM OI'D)
12 HepaBenctBa (Nel3 KUM OI'D). «Tapuder» (Ne 1-5 KUM
0r9)
13 | TpenupoBounas padora Cratl'pag Ne2
14 | HepaBenctBa. Cucremsl HepaBeHCTB (Ne20 KM OI'D).
15 | I'pacduku pynkumit (Nel1 KM OI'D)
16 | Teopwus BepositHOCTe# U ctatucTHKa (Ne10 KM OI'D)
17 Qurypsl Ha kierdatod Oymaru. [lnomane MHOTOYroJibHUKA
(Nel18 KM OI'D)
18 | «Ilman mectHOCTHY, « HuHb (N 1-5 KUM OI'D)
19 OKpYKHOCTB, KpyT 1 uxX 31eMeHThl (Ne16 KM OI'D)
20 | TpenupoBounas padora Crarl'pax Ne3
21 | Tpeyromnbuuku (Nel5, 23 KM OI'D)
22 «3ouTY, « Termumay (Ne 1-5 KUM OI'D)
23 | Yerpipexyroabauku (Nel7, 23 KM OI'D)
24 | «Teppacey, «OCAT'O» (Ne 1-5 KUM OI'9)
25 | 3agaum Ha nporpeccun (Nel4 KM OI'3)
26 | Ananus reomerpudeckux BbickasbiBaHui (Nel9 KM OI'D)
27 | TpenupoBounasi padora Crarl'pax Ne4d
28 Pemienue TekcTOBOM 3a/1a4M HA IBUKEHHUE 110 CYILIE, I10 BOJE, MO
okpyxnoct (Ne 21 KM OI'D)
29 Pemienue TekCTOBOM 3aauM HA COBMECTHYIO paboOTy, OTHOCH-

tenbHoe aBmkenue (Ne 21 KM OI'D)




30 | Pemrenue TekcToBO# 3a1auu Ha mporueHTsI (Ne21 KM OI'D)
31 | Iloctpoenue rpaduka cnoxHoi Gynkiwn (Ne22 KM OI'D)
32 | Iloctpoenue rpaduka cnoxHoi Gynkipn (Ne22 KUM OI'D)
33 | TpenupoBounasi padora Crarl'pag Ne5
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