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IMNOACHUTEJIBHASA 3AIINCKA

AnanTtupoBaHHas pa0ouas TporpaMMa MpeJHa3HaueHa ajisl JIMI C TKEIbIMU
HapymeHusimu  peun (manee THP, Bapuant 5.1), oOywarommuxcss B 5-9 kiaccax
MyHuunagsHOro o0u1eo0pa3zoBaTENbHOIO YUPEKICHUS «Cpennsas
oOmreoOpa3oBaTenbHas mkojga Nel6y ¢ yueroM 0cOOEHHOCTEH UX MCUXO(PU3NYECKOTO U
pEYEeBOr0 pa3BUTHsI, MHIWBHUIYyAIbHBIX BO3MOXKHOCTEH, 00ecleunBaolas KOPPEKIHUIo
HapyUIEHUI pa3BUTHS U COLUAIBHYIO aJallTAllUIO.

OO6yuarommiicss ¢ msaxcenvimu HapyuieHuimu peyu (THP) Ha ypoBHE OCHOBHOTO
oOmrero obpazoBanus — (puznvecKoe JIMI0, OCBOMBIIEE 00pa30BaTEIbHYIO IPOrpaMMy Ha
YpPOBHE HAYaJlbHOTO oOHIero oOpa3oBaHUs, [JOCTUTIIEE [0 HUTOraM €€ OCBOEHUs
IUIAHUPYEMBIX  PE3yJIbTATOB B  OBJIAJCHUU TNPEIMETHBIMHU, METANPEIMETHBIMH,
JUYHOCTHBIMU KommeTeHIusIMU B cooTBeTcTBHH ¢ PI'OC HOO u umeroree nepBUYHbIC
pedeBble HapyIIEHUs, MPEMSITCTBYIOIINE OCBOCHHIO OCHOBHOHM 001e00pa3zoBaTeIbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus 0€3 peann3aluy CrelHaIbHBIX
yCIIOBUN OOyYEHHUS.

Cratyc oOyuwatomerocss ¢ THP  ycranaBimBaeTcst  MCHXOJIOTO-MEIHKO-
MIeTarOTHYECKOM KOMUCCHUEH.

[Ipn ycnoBuUM KOMIIEHCAllMM HapylIEHUH BO BpeMsi OOYy4YEHHUS IO PELIECHUIO
[IMIIK oOlyuaromuiics MOXET ObITh MEpeBeJiIeH Ha OCHOBHYIO MpOTrpaMMy Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

Bapuanr S5.1. npeanmoJsaraer, uro oOyvamomuiics ¢ THP mouayuaer
o0pa3oBaHue, NOJHOCTHI0 COOTBETCTBYIOIee 10 HTOIOBBIM JOCTH/KEHUSIM K
MOMEHTY 3aBeplieHUs] 00y4eHHs] O00pPA30BAHHMI0 CBEPCTHHKOB € HOPMAJbHBIM
peYeBbIM Pa3BUTHEM, HAXOISICh B HX Cpe/ie U B Te ’Ke CPOKH 00y4eHHUsl.

Jlis oOyuenuss mo Bapuanty S.1 3auucisiorcs oOyuyarolquecss ¢ HerpyOoii
HEJ0CTATOYHOCTHIO PEYEBOM M/MIIM KOMMYHUKATUBHOM NIEATEIHLHOCTH KaK B YCTHOM, TaK
U B MIUCbMEHHOU hopMe. ITO MOKET MPOSBIATHCS B BUJIE CIACAYIOIINX HAPYIIICHUH:

1) HerpyOoe HeIOpa3BUTHE YCTHOH pevH, Kak MpPaBUIO, OCJIOKHCHHOES
OPraHUYECKUM MTOPAXKEHUEM LIEHTPAIIBHOM HEPBHOW CUCTEMBI;

2) HapyIICHUs YTCHUS M HAPYIICHHUS MHChMa;

3) TEMIOPUTMHUYCCKUE HAPYILICHHUS PeuH (3aUKaHKUE U 1Ip.);

4) nHapyuienus rojioca (quchonus, ahoHus).

[IposiBneHnssMu HErpyOoro pedyeBoro HEAOPA3BUTHS SIBIAIOTCA: HEJOCTATKU
NPOU3HOUICHUS] OTAEJbHBIX 3BYKOB, HE3HAYUTEJIBHOE CYXXEHHE CIIOBapHOIo 3araca,
0COOEHHO B 00JaCTH aOCTPAaKTHOW M TEPMUHOJOTMYECKOW JIEKCHKH, 3aTPyIHEHHUS B
YCTaHOBJIGHUH MApaJUTMaTUYECKUX OTHOMICHHH (IOJ00Op CHHOHHMMOB, AHTOHUMOB,
NOHMMAaHHE NEPEHOCHOTO CMBICIA M IPOY.); HEyCTOMYMBOE HCIOJIb30BAHHE CIIOMKHBIX
rpaMMaTtuyeckux GopM U KOHCTPYKUHUH, TPYJHOCTH MPOTPAMMHUPOBAHUS U pealn3aluu
Pa3BEpHYTHIX YCTHBIX MOHOJOTMYECKUX BBICKA3bIBAaHWW, B pe3yJbTaTe KOTOPBIX
oOyyarompecss MOryT He coOmonate 1-2 npusHaka Tekcta (  Hampumep,
MOCJIEZIOBATENIbHOCTh, TEMAaTUYHOCTh U Jp.). KpoMme TOro, oTMeyaroTcsi HEKOTOpbIe
po0JIeMbl KOMITPECCHH TEKCTA - 00YYaIOUIUECs 3aTPYIHAIOTCSI COCTaBUTh COKPAIICHHBIN
NepecKas, BBIIEIUTbh KIIOUEBbIE IOHATHUSA, YaCTO «3acTpPEeBAlOT» Ha JeTalidX,  HO
NOoHMMaHWe ()AKTOJIOTUM M CMBICIIa TEKCTa OCYMIECTBIAETCS B MOJHOM oObeme. OHu



CHIOCOOHBI ~ OTBETUTh HA  CMBICIOBBIE  BOIPOCHI,  CAaMOCTOSITEIbHO  CJENaTh
YMO3aKJIIOUEHUS.

VY oOyuarommxcsi oTrMmevaercs JIe(UIMTAPHOCTh S3BIKOBOM M METas3bIKOBOM
CIIOCOOHOCTEH, OrpaHMYEHHOCTh B CJIOXKHBIX (OopMax peueBOM JeATENbHOCTU (IIpU
c(hopMUPOBAaHHOCTH OBITOBOM KOMMYHHKAIIUN).

Hapymienuss uTeHMs w/win mnucbMa Yy JaHHOTO KOHTHMHIEHTA YyYalMXCs
IPOSBIISIOTCS B JIETKOM cTeneHu. OTMeuaroTcsl OT/EIbHbIE YCTONYMBBIE/HEYCTOMUNBbIE
OIIMOKH, XapakTep KOTOPBIX OMNpENENseTcs BEAYLIUM HapyIIEHHEM B CTPYKType
HapyuieHus. [loHMMaHMe NMPOYNTAHHOTO HE CTPAJaeT WIM CTPaAacT HE3HAYUTEIBHO B
CBSA3M C HEJOCTATOYHOCTHIO CEMAaHTH3alMU OTAENBHBIX JIEKCUYECKUX W / WiIH
rpaMMaTUYECKUX €IUHUI] U / WK UEJIOCTHOTO BOCIIPUATHUS TEKCTA.

OOyuaronyecsi, UMEIOIIME HEIOPAa3BUTHE YCTHOW peud, HApyILICHHs] MHUCbMa U
YTEHHsI, JaXEe B JIETKOM CTENEHU BBIPAXKEHHOCTH, COCTABIIAIOT TPYIIy pHUCKA I10
IIKOJIbHOM HEYCIIEBAEMOCTH, B YACTHOCTH, IO PYCCKOMY S3BIKY, JINTEPATYPE U APYTUM
JUCIUIUIMHAM, OCBOCHHE KOTOPBIX MpeAnoaraetT paboTy ¢ TEKCTOBBIM MATEPUATIOM.

CnenuanbHble YCJOBHS NPOBeAeHHs TeKylleH M NPOMEKYTOYHOM
arrecraunu yyamuxcsa ¢ THP moryr Briao4yars:

— ocoO0yro  QopMy oOpraHuzali  arTecTauud (B MaJioil  TrpyIIe,
UHANBUAYAJIbHYI0) C  Y4YeTOM OCOObIX  OOpa3oBaTeNbHbIX MOTpPeOHOCTEH U
WHIUBUIYaTbHBIX ocoOeHHOCcTel yuamuxcsi ¢ THP; - mpuBbIuHy0 00CTaHOBKY B Kjlacce
(mMpUCYTCTBHE CBOETO YYMUTENs, HAJW4YUE TMPUBBIUHBIX JUISI yYallUXCsl MHECTHUYECKUX
OTIOp: HATJISAHBIX CXEM, I1a0JIOHOB OOIIET0 X0/1a BHIITOJHEHUS 3a/1aHui);

— NPUCYTCTBUE B Havasie pabOThI ATana o0IIel OpraHu3aluu JesTeNbHOCTH;

— npu HEOOXOJMMOCTH aJalTUPOBAaHHE HHCTPYKIMU C YYE€TOM OCOOBIX
o0pa3oBaTeNbHBIX MOTPEOHOCTEN 1 UHIUBUTYNIBHBIX TPy IHOCTEH yuamuxcs ¢ THP:

° yrnporieHne (HOpMyJIUPOBOK IO TPAMMATHYECKOMY W CEMaHTHYCCKOMY
0hOpMIICHHIO;
. YIPOIICHHE MHOTO3BEHBEBOM WHCTPYKIIMU TOCPEICTBOM JICJIICHUS €€ Ha

KOPOTKHE CMBICTIOBBIE €IUHHMIIBI, 33Jal0IINe TOATATHOCTH (TIOIIaroBOCTh) BEHITIOTHEHUS
3aIaHus;

. B JIOTIOJIHEHWE K THCbMEHHOM MHCTPYKIMH K 3aJaHHIo, NpHU
HEOOXOJMMOCTH, OHA JIOTIOJIHUTEIBHO MPOYHUTHIBACTCS TENAaroroM BCIYyX B MEIJICHHOM
TEMII€ C YeTKUMHU CMBICJIOBBIMH aKIICHTAMU;

— npyu HEOOXOIUMOCTH aJaNTHPOBAHME TEKCTa 3aJaHUS C yYETOM OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEW W WHAMBHUIYaNbHBIX TpyaHocTed ywammuxcs ¢ OB3
(Oomee KpynHBIN MWPUPT, YETKOE OTIPAaHUUCHUE OJTHOTO 3aJJaHHsI OT IPYTOro H IIp.);

— npu HEOoOXOAMMOCTH TpeaocTaBieHue audepeHIIMPOBAaHHON TOMOIIH:
cTuMynupyomei  (ogo0peHue,  SMOIHMOHANbHAs  TMOAJEP)KKA),  OpPTraHU3yIOMIeH
(mpuBIICYCHHE BHUMAHHS, KOHIICHTPUPOBAHUE HA BBHITIOJHEHUH pa0OThI, HATOMHUHAHUE O
HEOOXOJMMOCTH CaMONPOBEPKH), HampaBisiomield (MOBTOpPEHHE U  pa3bsCHEHUE
MHCTPYKLHH K 33/1aHHIO);

— yBEJIMYCHNE BPEMEHHU Ha BBHITIOJTHEHHE 3aJaHU;

— BO3MOXKHOCTh OpraHU3alil KOpoTkoro mnepepeiBa (10-15 muH) mpu
HapacTaHUH B TIOBEJCHUU peOeHKa MPOSBICHUN YTOMIICHUS, HCTOIICHUS.



OcoOenHocTH oueHnBanus odoyyatoniuxcs ¢ THP.

[Ipu oueHMBaHUU YCTHBIX M MHCHBMEHHBIX OTBETOB M pabOT yYHUTHIBACTCS
CTPYKTypa peueBoro aedekra. OLeHUBaHUE YCTHBIX OTBETOB U YTEHHSI OCYILECTBISETCS
0e3 yueTa HapyUICHHH S3bIKOBBIX/ PEUEBBIX HOPM, CBSI3aHHBIX C HEJOCTaTKaMHU
IPOU3HOCUTENBHON CTOPOHBI peuH (IIPOU3HOILIEHUE 3BYKOB, BOCIPOU3BEIECHHE CIIOB
CJI0’KHOM CJIOTOBOM CTPYKTYPbI, HHTOHAIIMOHHBIX U PUTMHUYECKUX CTPYKTYP U JP.).

[Ipn ouenke 4uYTteHuss y OOy4YalOMUXCS C JUCIEKCHEH HE YYHUTHIBAIOTCA
cnenupuYecKre OmMOKU: 3aMeHbl OYKB, IIEPECTAaHOBKU, IPOITYCKHU U T. 1.

OueHuBaHWE MNHCbMEHHBIX pabOT OCYIIECTBISETCS C OCOOBIM  Y4YETOM
crenuduueckux (qucrpaguyeckux) omuoOok: 3 gucrpaguyeckue OmUOKH OJHOTO THUIA
(axycTuueckue, MOTOpHBIC, ONITUYECKHE, OMUOKH SI3BIKOBOTO aHAJN3a) OLICHUBAIOTCS KaK
1 opdorpaduueckas.

Anrebpa sSBIsSETCS OJAHUM M3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO 0Opa3oBaHMS:
OHa oOecIeuyrnBacT M3y4YCHHE NPYTHX IUCIUILIMH, KaK €CTECTBCHHO-HAYYHOTO, TaK W
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIMMO /I MPOJAOHKEHUsT 00pa30oBaHus U B
MOBCEJIHEBHOW KM3HHW. Pa3zButHe y o0Oywarommxcss HAy4YHBIX MPEACTABICHUNA O
MPOUCXOKACHUU W CYIIHOCTH aire0panvyeckux aOCTpaklui, Croco0e OTpaKeHUs
MaTeMaTHYEeCKON HAYKOW SBJICHHUH M TMPOIECCOB B TPHUPOJE M OOIIECTBE, POJIU
MaTEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYYHOM TMO3HAHWU U B MPAKTUKE CIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBINIJICHUS, HEOOXOIUMBIX IS
ajanTalMd B COBpeMEeHHOM IudpoBoM olmiecTBe. M3yueHue anreOpbl obecrieurBaeT
pa3BUTHE YMEHHUs HaOm0IaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NEHCTBUST W BBIBOJBI, (opmynupoBath yrBepxkaeHus. OcBOoeHHE Kypca anreOpsbl
obecrneunBaeT pa3BUTHUE JIOTHYECKOTO MBIIUICHUS] OOYYalOMIMXCS: OHU HCIOJB3YIOT
NEAYKTHUBHBIC W WHIYKTHUBHBIC pPACCYXKIEHUsS, OO0O0OIEHNEe ¥ KOHKPETH3AIHUIO,
abcTtparupoBaHue u aHajoruto. O0ydeHne anredpe mpeanogaracT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEIPHON JCSITEIIbHOCTH OO0YYaronIuXcsi, T0ITOMY CaMOCTOSITEIHHOE pPEIIeHUE
3aJ1ay SIBJISIETCS peaIM3aIueil 1eITeTbHOCTHOTO IPUHIIUITA 00yUYeHUSI.

B crpyktype mporpammbl yueOHOTO Kypca «Anredpay» s OCHOBHOTO OOIIETro
00pa3oBaHusi OCHOBHOE€ MECTO 3aHUMAIOT COJAEP)KATEIbHO-METOJUYECKUE JIMHUU:
«Hucna u BeIUKCIEHUSY, K ANTeOpanyecKue BhIpaKEHUD», « Y PaBHEHUsI U HEPABCHCTBAY,
«Dynkuuny. Kaxngas U3 3TUX COIEPKATEIbHO-METOAUYECKUX JIMHUM Pa3BUBACTCSA Ha
MPOTSKEHUU TPEX JIET U3Y4YEHUs Kypca, B3aUMOJICUCTBYS C JPYTMMHU €ro JMHUsMHU. B
X0JI€ U3Y4YeHHUs y4eOHOro Kypca OOydaroIIMMCs NPUXOIUTCS JIOTUYECKH PaCCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM S3bIK. B CBSI3M € 3TUM B MNporpammy
y4eOHOro Kypca « Anredpay» BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTUKHU, MIPEJCTABICHHBIE BO
BCEX OCHOBHBIX pa3jelax MaTeMaTH4YeCKOro o00pa3oBaHUs M CIOCOOCTBYIOIIHE



OBJIAJICHUIO OOYy4YalIMMUCA OCHOB YHHBEPCAJIbHOIO MAaTEMAaTHYECKOI'O  SI3bIKA.
ConepxaTtenbHOU U CTPYKTYPHOUM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpay» sBISIETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue TUHUU «Yucla U BEIYUCICHUSD CIIYKUT OCHOBOM ISl JaidbHEHIIEro
U3Y4YCHHS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO Yy OOYYAIOMIMXCS JIOTUYECKOTO
MBIIUIEHUS,, (OPMHPOBAHUIO YMEHHS IIOJIb30BATHhCS ~ AITOPUTMaMM, a  TaKkKe
NPUOOPETEHHI0 TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHOM >KH3HHU.
Pa3BuTHe MOHATHA O 4YKCIE€ HA ypOBHE OCHOBHOI'O OOIEro OOpa3OBaHMS CBSI3AHO C
palMOHANIBHBIMU M MPPAIMOHANBHBIMU YHClIaMUi, (GOpPMUPOBAHUEM MPEJCTABICHUN O
JICUCTBUTEIIBHOM YHCJIE. 3aBEPIICHUE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CPETHEMY
ob1eMy 00pa3oBaHUIO.

ConepxkaHue OBYX anreOpanuecKux JTUHUNA — «AJnreOpanyecKkue BBIPAXKEHUS» U
«YpaBHEHHUS ¥ HEPABEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYydYaIOIIUXCS
MaTeMaTH4ECKOro anmnapara, HeoOX0IMMOTO JUIsl peLIeHHUs 3a/1a4 MaTEMaTHUKH, CMEXHBIX
NpeIMETOB M TPAaKTHKO-OPHUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHusi y4yeOHBIM MaTepuasn TpyINIUPYETCS BOKPYT PaIlMOHAJIBHBIX BBIPAKEHUH.
AnreOpa JEMOHCTpPUpPYET 3HA4YeHHE MaTeMaTHKHW KakK s3blKa I [OCTPOCHUS
MaTeMaTH4YECKUX MOJIEJIeil, OMMCaHMs TPOLECCOB U SIBJIEHUI peaibHOro Mupa. B 3amaun
oOydeHus anredpe BXOIST TaKKe JalbHEHIIee pa3sBUTHE AITOPUTMUUYECKOTO MBIILICHUS,
HEOOXOJMMOT0, B YAaCTHOCTH, MJIi OCBOEHUS Kypca HH(POPMATUKHU, U OBJIAJICHUE
HaBbIKAMU JIEAYKTHBHBIX paccyxkaeHuil. IIpeoOpasoBanue CHMBOJBHBIX  (QopM
CIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHUs!, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTRBY.

Conepxanue (QyHKIIMOHATBHO-TpAQUUECKOW JHHUHM HaIleJIeHO Ha TIOJydYeHUe
00y4JaromuMHCs 3HAaHUM O (PYHKIUSIX KaK BaKHEHIIEH MaTEeMaTUYeCKOM MOJIETH st
ONHCAaHUSI M HCCIEJOBAHUS PAa3HOOOpa3HBIX MPOLIECCOB U SBJICHUA B NPUPOJEC U
oOmiectBe. M3yueHne Marepuasia CnocoOCTBYET Pa3BUTHIO Yy OOYYarOLIUXCS yMEHHs
HCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MAaTEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpadrueckre, BHOCUT BKJIaa B (OpMUpPOBaHUE MPEACTABICHUN O POJIU
MaTE€MAaTHKU B PA3BUTUHU LUBWIN3ALUU U KYJIbTYPBHIL.

CornacHo yyeOHOMY MuiaHy B 7—9 kiaccax u3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEIYIOLIME OCHOBHBIE pa3ienbl coiepkaHus: «Yucna wu
BBIUMCIICHUS», «AJreOpandeckue BBIpaXEHUS», «YpaBHEHHUS U  HEPABEHCTBAY,
«DyHKIUNY.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 yaca
(3 yaca B HenEMIO).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0/1 OT OAHOM (OPMBI 3arucH Apodeit k
apyroil. IloHsTHe panMOHAIBHOIO YMCIA, 3alliCh, CPABHEHHE, YIIOPSAOYMBAHUE
palMOHAIBHBIX 4YHceld. ApupMeTHueckue JeHCTBUS € palMOHAJIBHBIMHM YHUCIIAMHU.
Pemienue 3a1a4 U3 peaibHOW NMPAKTUKU HA YACTH, HA APOOH.

CreneHb C HaTypaJbHbIM IIOKa3aTelieM: OIpeJelieHue, Ipeodpa3oBaHUe
BBIP2KEHUH Ha OCHOBE ONpENEICHMs, 3amuch OonbmMX uyuces. [IpoleHThl, 3amuch
NpPOLIEHTOB B BHJE JIpoOM M JApoOM B BHJIE IMPOLEHTOB. TpHU OCHOBHBIE 3aJauyd Ha
IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON MPAKTUKH.

[TpuMeHeHrEe NPU3HAKOB JEIUMOCTH, Pa3JI0KEHHE Ha MHOXKMTEIW HATypaJbHBIX
YHUCEL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJI€ MpsiMast U 0OpaTHas HPONOPIMOHAIBHOCTH.

AJuireOpanyeckue BbIpaKeHUs

IlepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C INepeMeHHoM. JlomycTumble
3Ha4YCHUS IepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTH MEXKIY BEJIWYMHAMH B BUIE
dbopmynbl. Beruucnenus mno dopmynam. I[IpeoOpazoBanue OyKBEHHBIX BBIPAXKEHUM,
TOKJECTBEHHO PAaBHbBIC BBIPAXKEHHS, MpaBUja MpeoOpa3oBaHUsl CYMM M MPOU3BEICHHM,
IpaBWJIa PaCKPBITUS CKOOOK M MPUBEIEHUS OI0OHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OpHousieHpl M MHOrowieHsl. CreneHb MHorowieHa. ClloeHue, BBIYMTaHUE,
YMHOXCHUE MHOTOWICHOB. POpMyJIbl COKPAIEHHOIO YMHOKEHMs: KBAaJApaT CyMMBl U
KBagpar pasHocTH. DopMyna pa3HOCTH KBaApaTtoB. Pa3nokeHMEe MHOTOWIEHOB Ha
MHOXHUTEIH.

YpaBHEeHUsS] M HEPABEHCTBA

VYpaBHEeHuEe, KOpPEHb YpaBHEHHUs, IpaBuUia NPeoOpa3oBaHMs  ypPaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHHUI.

JIuneliHOE ypaBHEHUE ¢ OHOU NIEPEMEHHOM, YUCII0 KOPHEW JINHEWHOTO YPaBHEHMUS,
peuieHue JUHEHHbIX ypaBHeHUM. (CoOCTaBleHHE YpaBHEHUM [0 YCIOBHUIO 3aJayH.
Pemienne TeKCTOBBIX 3a7a4 C HOMOIIBIO YPAaBHEHHUI.

JluneitHoe ypaBHEHHE C JABYMs IepeMeHHbIMU U ero rpaduk. Cucrema ABYyX
JMHEWHBIX YpaBHEHHH C ABYMS MEPEeMEHHBIMH. PeleHne cucreM ypaBHEHUH CIIOcOO0OM
OACTaHOBKHU. [IpuMephI penieHnst TEKCTOBBIX 3a7a4 C IOMOIIBI0 CUCTEM YPAaBHEHUM.

DOyHKUUH

Koopaunata Toukn Ha mnpsAMoid. YuciaoBble NPOMEXYTKU. PaccrosiHue mexny
JIBYMsI TOYKaMH KOOPJAMHATHON IIPSIMOM.

[TpsimoyronpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca u opJMHATa TOYKU
Ha KOOpAWHATHOW MuiockocTH. [Ipumepsr rpadukoB, 3amaHHbIX (opmynamu. Yrtenue
rpa¢ukoB peanbHbIX 3aBucuMoctell. Ilonstue gynkuuu. I'padpuk ynkuuu. CsoiicTBa



bynkumii. Jluneitnas ¢ynknms, e€ rpaduk. ['paduk ¢ysxmum y = [x|. ['paduueckoe
pelIeHUE JIMHENHBIX YPABHEHUH U CHCTEM JINHEVHBIX YPaBHEHUM.

8 KUIACC

Yucna v BbIYUCICHUS

KBanpaThslii kopenb u3 uncia. [loustue 06 uppanuoHaibHOM yucie. JlecaTnyHbie
npuOIMKeHUsT UppalMOHANBHBIX yucen. CBolcTBa apuPMETHUYECKMX KBaJpaTHBIX
KOpPHEM M MX MPUMEHEHUE K MpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUI U BBIUYMCICHUSIM.
JleCTBUTENIBLHBIC YHCIIA.

CreneHsb ¢ 1enbIM oKa3artesieM U €€ cBoiicTBa. CTaHIapTHAS 3alUCh YHCIIA.

AJuredOpanyeckue BbIpaKeHUs

KBagpatHblii TpEXUIIEH, Pa3I0KeHNE KBAIPATHOIO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckas 1po0b. OCHOBHOE CBOWMCTBO aireOpanueckoi apoou. CroxeHue,
BbIUMTaHUE, YMHOXKEHHE, JIeJIeHUe airedpandeckux apoOei. PanroHanbHbie BhIpaXKEHUS
U UX Mpeo0pa3oBaHueE.

YpaBHEHUSA U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEH KBaJIpaTHOrO YypaBHEHHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOIOAIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. [Ipocreitmume
JTPOOHO-PAIIMOHANIBEHBIC YPABHEHUS.

['paduueckas uHTepHpeTanus ypaBHEHUH C JByMS INEPEMEHHBIMH M CHUCTEM
JIMHEHHBIX YPAaBHEHUH € IBYMsI IEpeMEHHBIMU. [IpuMepshl pelieHns: CucTeM HETMHEMHBIX
YPaBHEHMI € JByMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aa4 anredpandyeckuM crocoOoM.

UucnoBble HEpABEHCTBA M MX CBOWCTBAa. HepaBEeHCTBO € OJHOW NEPEMEHHONA.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHelHbIE HEpABEHCTBA ¢ OAHOU mepemMeHHoi. Cructembl
JIMHEVHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKIMHA

[Tonatue ¢ynxmuu. OOnacTb OmMpenesNeHuss U MHOXKECTBO 3HAYCHUH (DYyHKIUU.
CrniocoObI 3a1aHust PYHKIUH.

['paduk ¢pynkuuu. Urenue cBoiictB ¢pyHKuuuU no e€ rpaduky. [Ipumeps! rpadgukon
(GYHKIMIA, OTpa)KAIOIIMX PeaTbHbIE MTPOLIECCHI.

OyHKIMKM, ONUCHIBAIOUIME MPSAMYH0O ©  OOpaTHYI0  MIPONOPLHOHAIbHbBIE
3aBHCHUMOCTH, uX rpaduku. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pELICHNE YPAaBHEHUN U CUCTEM YPaBHEHUM.

9 KJIACC
Yucia 1 BBIYMCTIEHUSA
PanonanpHple 4YHClia, WppalMOHAIBHBIE 4YHCIIA, KOHEYHbIE W OECKOHEYHBIC
JECATUYHBIE ApOOU. MHOXKECTBO NEUCTBUTEIBHBIX YHUCEN, JNCUCTBUTEIBHBIC YMCIA KaK
OECKOHEUHBIC JeCATUYHBbIE JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY
MHO>KE€CTBOM JICUCTBUTEIILHBIX YHUCEII U KOOPAMHATHON MPAMOIL.



CpaBHeHHE  JCMCTBUTENBHBIX  YHCeN,  apudMeTHdeckue  JOeHCTBHA ¢
JIEHCTBUTEIIBHBIMY YHACIIAMH.

PazMepsl OOBEKTOB  OKpPY)KAIOIIEro MHUpPA, JUIMTEIBHOCTh HPOLECCOB B
OKpY’KAIOLIEM MUDE.

[TpubnuxéHHoe 3HAUYE€HHWE BENMYUHBI, TOYHOCTb MNpUOMMKeHus. OKpyriieHue
yucen. [Ipukuaka u o1eHKa pe3ysibTaToB BEIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINXCS K JINHEWUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCA K KBaJpaTHBIM.
buxBanpatHoe ypaBHeHue. [Ipumepsl peleHMs YpaBHEHHMM TpETbEH M YETBEPTOU
CTENEHEN pa3IoKEHUEM Ha MHOKHUTEIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHMH. PemieHue TEKCTOBBIX —3ajaad
anreOpanyecKuM METOO0M.

VYpaBHeHHe € JByMsi NEpeMEHHbIMU U ero rpaduk. Pemenuwe cucrem aByx
JIMHENHBIX yPaBHEHUN C ABYMsI IEpEMEHHBIMU. Pelenue cucrteM IByX ypaBHEHHH, OJHO
U3 KOTOPBIX JHMHEHHOEe, a Japyroe — BTOpod creneHu. ['paduueckas mHTEprpeTanus
CUCTEMBI YPaBHEHMM C JByMS IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHOM mepemeHHo. KBaaparHeie HepaBeHcTBa. | padudeckas
MHTEpIpETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMECHHBIMH.

DOyHKUUH

KBanpatnunass ¢ynkuus, e€ rpadux wu cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIibl, OCh CAMMETPUU TTAPabOJIbI.

I'paduxn pynxumii: y = kx, y =kx + b, y =k/x, y =x3, y = x, y = |x| , u ux
CBOMCTBA.

YucJi0BbIE MOCIEA0BATEIBHOCTH U MPOrPEeCCHH

[loHsiTHe 4YMCIOBOWM  MOCJIENOBATENIBHOCTH. 3aJaHUE  IOCIEA0BATEIbHOCTH
peKyppeHTHO! (hopMyII0if 1 HopMyIIOi N-TO UiIeHa.

Apudmernyeckass W TreoMeTrpuueckas mporpeccud. @Popmynbl N-ro  4ieHa
apu(pMETHIECKON 1 TeOMETPUYECKON MPOTPECCHiA, CyMMBI EPBBIX N YICHOB.

N300pakenne 4aeHOB apu(PMETUUECKON U T€OMETPUYECKON MPOrPEeCcCHil TOUKaMH
Ha KOOPAMHATHOM IUJIOCKOCTH. JIMHEWHBIM M SKCIMOHEHIMAIbHbIM POCT. CIOXKHbBIE
IIPOLICHTBI.



NJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOEHHS MHPOrpaMMbl Yy4eOHOro Kypca «AmnreOpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpeca K IMPOILIJIOMY U HACTOSILIEMY POCCUKCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOIICHUEM K JOCTHKEHHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOU
MaTeMAaTHYEeCKON WIKOJIbI, K HCIOJb30BAHUIO 3THUX JOCTHKEHUM B JAPYrMX HayKax H
NpUKIAIHBIX chepax;

2) rpaskaIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN Irpa’kJaHUHA U pPeau3allly €ro mnpas,
NpEICTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUSA  Pa3IUYHBIX
CTPYKTYD, SIBICHUH, MPOLEIyp TPaXAaHCKOro 001ecTBa (Hanpumep, BbIOOpHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHMIO DJTUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTHKEHH HayKd, OCO3HAHMEM BaXHOCTU MOPAIbHO-3THUECKHX
NPHUHILMIIOB B JEATENBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTHME€ B pEIIEHMM INPAKTUYECKUX  3a4ad
MaTeMaTH4YEeCKOW  HaINpaBJI€HHOCTH, OCO3HAHWEM  BaXXHOCTHM  MaTE€MaTUYEeCKOTO
oOpa3oBaHusi Ha TPOTSHKEHUU BCEH OJKM3HU Ui YCHEIHON TNpodecCHOHAIBHON
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM HHIUBUAYATbHON TpPAaeKTOPUU OOPa30BaHUS W KUZHEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOLMOHAIBHOMY M OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYEeCKNX OOBEKTOB, 3aJay, pEIICHUH, pPacCyXICHWH, YMEHHUIO BHUAETbH
MaTeMaTH4eCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaIUeN B JESTEIHHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTAaBICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSX pa3BUTHS YEJIOBEKa, MPHPOAbI U OOIIeCTBa,
NOHMMAaHHEM MaTeMaTHYeCKOW HayKH Kak cepbl 4eTOBEYECKOUN AeITeNbHOCTH, 3TAroB
e€ pa3sBUTUS M 3HAYUMOCTHU JUIS Pa3BUTHs LUBWIM3ALUHU, OBJIAJECHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTU4eCKOM KyJbTYypOll Kak CpEICTBOM TIO3HAHUS MHPA,
OBJIaJIEHUEM IIPOCTEHIIIMMH HaBbIKAMH HCCIIEA0BATEIBCKOM JEITENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpoBaHHE KYJIbTYPbI 310POBb M
IMOIMOHAIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO IIPUMEHSTh MATEMATUYECKHUE 3HAHUSI B MHTEPECAX CBOETO 3JI0POBbS,
BEJICHUSI 370pOBOro 00pasza KHU3HU (30POBOE NHUTAHHE, COATAHCUPOBAHHBIA PEKUM



3aHATUHN M OTABIXA, PETYISIpHAs (PU3NUECKas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA
pediekcuu, NTpU3HAHUEM CBOEro IMpaBa Ha OMMOKY M TaKoro >K€ IMpaBa Jpyroro
4eJI0BEKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTallMell Ha NMPUMEHEHHE MAaTeMAaTUYEeCKHMX 3HAaHUM A peuleHus 3alad B
00JaCTH COXPaHHOCTU OKPY’KAIOIIEW Cpe/bl, IUNIAHUPOBAHMUS MOCTYIKOB M OLIEHKU HX
BO3MOKHBIX IMOCIEACTBUN Ul OKpY’KalOLIeH cpefbl, OCO3HAaHUWEM TIJI00aTbHOTO
XapakTepa IKOJIOTMUECKUX MPOOJIEM U ITyTeN X peleHus;

8) apanTanus kK H3MEHAIHUMCS YCJIOBUSAM CONHATBHON U NPUPOAHON cpelbl:

TOTOBHOCTBIO K JACHCTBHUSAM B YCJIOBHSIX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 NPaKTUYECKYIO IesTebHOCTh, B TOM YHUCIIE yMEHUE
YUUTbCA Yy APYTHX JIOJeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM 4Hciie (OPMYIHPOBATH
UJIed, OHATHUS, TUIIOTE3bl 00 00BEKTaxX W SIBICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYAIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IeicTBUS, POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIENCTBUSA, (GOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/IbHbIE YHUBEPCATbHBIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jlornuyeckue aeicTBUA:

® BBUIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TMOHATHUN, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ornpezesieHus MOHSITHH, yCTaHABIIUBATh CYIIIECTBCHHBIH NIPU3HAK
KjJaccu(ukamyuyu, OCHOBaHMA Ui OOOOIIEHHS W CpPaBHEHHS, KpPUTEPUHU
MPOBOAMMOTO aHATU3A;

® BOCIIPUHUMATb, dbopMmynupoBaTh U npeoOpa3oBbIBATH CYXKJICHUSI:
yTBEPUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE,

® BBIIBIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
dakTax, NaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX, MpesiaraTh KPpUTEPUU IS
BBISIBJICHMS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

e JenaThb BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHNUH TI0 aHAJIOTUH;

e pa3dupaTh JOKa3aTeIbCTBA MATEMaTHYECKUX YTBEPXKIACHUH (MpsMble U OT
IPOTUBHOI0), IPOBOJUTH CAMOCTOSATEIBHO HECJIOXHBIE JJOKA3aTEIbCTBA
MaTeMaTH4eCcKUX (PaKkToOB, BEICTpaUBaTh APryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTpPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpaTh cIoco0 pemieHus Y4yeOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  peIleHHUs, BbIOMpaTh Haubosiee MNOAXOMALIMH ¢  y4éToM
CaMOCTOSITENBHO BBIJICIIEHHBIX KPUTEPHUEB).

BazoBrIe ncciienoBare/ibLCcKHe JeCTBUSA

UCIIOJIb30BAaTh BOIPOCHI KaK HCCIEAOBATEILCKHA WHCTPYMEHT ITO3HAHUSA,
dopMyIHpoBaTh  BOMPOCH, (QUKCHpYMOIIUWE MPOTUBOpEYHE, TMpoliIeMy,
CaMOCTOSITEIPHO yCTaHABIMBATh UCKOMOE M JaHHOE, (POPMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE,

OPOBOAWTH IO  CaMOCTOSATEIBHO  COCTABJICHHOMY IUIAHY  HECIIOXKHBIN
DKCIICPUMEHT, HEOOJBIIIOE HCCIICOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTH4YeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSATEIBHO (OPMYJIUPOBATH OOOOIICHUS W BBIBOABI TI0 pe3ysibTaTaM
NPOBEACHHOTO HAOMIOACHHS, WCCICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXHOE pa3BHTHE IIPoOIlecca, a TaKXKe BBIJIBUTATh
NIPE/ITIOI0XKCHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHUSX.

PatGora ¢ undgopmanueii:

BBISIBJIATh ~ HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMH, JTAaHHBIX,
HEOOXOIUMBIX IS PEIICHHS 3a1a4H;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH
WHGOPMAIIHIO PAa3IMYHBIX BUJOB B (POPM MpEICTaBICHNS;

BbIOMpaTh GopMy TIpe/cTaBIeHUS MHPOPMAIIUKA U WLTIOCTPUPOBATH PEIIaeMble
3aJla4yl CXeMaMu, IuarpaMmMamMu, HHOM TpaduKoi U UX KOMOWHAITUSMU;
OIICHMBATh HAAEKHOCTh HMHPOPMAIUU TIO KPHUTEPUSAM, MPEIIIOKCHHBIM
yquTesaeM win chOpMyITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIC YHHBepCaJIbHbIEe YUeOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJICHHS B COOTBETCTBHM C YCIOBHUAMU U
HeJIsIMU OOLIEHUs], SICHO, TOYHO, TPAMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHUCBbMEHHBIX TEKCTaX, 1aBaTh IOSICHEHHU 110 X0y PELICHMS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN pe3yJIbTarT;

B XO0Je OOCYXXACHHS 3a/JaBaTh BONPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3a/Jayu, BBICKA3bIBaTh HJEH, HAIEJICHHbIE Ha TIOHUCK
pEeLIeHUs, COIOCTABIATh CBOM CYXICHUS C CYXKICHHSAMHU JPYTHX YYaCTHUKOB
nuanora, oOHapy’KMBaTh pa3iu4Me U CXOACTBO MO3ULIUNA, B KOPPEKTHON dopme
bopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;

NPEACTABIATh PE3yJbTaThl PEIICHUs 3aJadyM, SKCIIEPUMEHTAa, HCCIECIOBaHUS,
NPOEKTa, CaMOCTOSITETFHO BHIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/aa4y
IPE3eHTALMN U OCOOCHHOCTEN ay IuTOpHH;

IIOHUMATh M HCIOJb30BaTh IIPEUMYLIECTBA KOMAaHAHOW M WHAMBUILYAIBHOU
paboThI IpU peLIeHUH yYeOHbIX MaTEMaTHYECKUX 3a/1a4;



® TMpPUHUMATh 1EJb COBMECTHON JEATEIbHOCTH, IUJIAHUPOBATH OPTraHU3ALNIO
COBMECTHOW paboThl, paclpeessiTh BUIbl pabOT, JOrOBapUBATHCS, OOCYKIATh
MpoILIeCcC U pe3yJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOCH;
® y4acTBOBaTh B TPYIIOBHIX Gopmax paboThl (0OCYKIeHUS, OOMEH MHCHHSIMHU,
MO3TOBbI€ IITYPMbl W JIpyru€), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATH CBOM JACHCTBUS C JAPYTMMU WICHAMHU KOMaH[IbI, OIEHUBATh
KauecTBO  CBOETO  BKJIaJga B OOmMMIA  MOPOAYKT MO  KPUTEPHUSM,
c(hOpMyITHPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.
PeryasitTuBHbIe yHUBepCaJbHbIe yUeOHbIEe JeiCTBUS
Camoopranuszanus:
® CaMOCTOSATENIHO COCTaBIIATH IUIaH, aITOPUTM PEIICHUs 3aauu (HJIU €T 4acTh),
BBIOMpATh CMOCO0 pEeHIeHHs] ¢ Yy4€TOM HMEIONINXCA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHTHI PEIICHUN C
y4ETOM HOBOW MH(OpMAITHH.
CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJIEKT:
® BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJS Ipoliecca U pe3yibTaTa
pelIeHUs] MaTeMaTHYECKOM 3a/1a4u;
® IMPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh INPHU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE pe3yjbTaTa JEATCIbHOCTH IOCTABICHHOW IENH U
YCIIOBUSIM, OOBSICHATh TPUYMHBI JOCTIDKCHUS WIA HEIOCTIDKCHHS IIEIH,
HaXOJIUTh OIIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEJMETHBIE PE3YJIBTATDBI

K konity o6y4yenuss B 7 kjacce oOy4arOMIMiACs MONYYHUT CIEAYIONIUE TPEIMETHBIC
pe3yJIbTaThl:

Yucaa u BIYMCJICHUS

BoInonHsATh, coyeTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apuPMETHUECKUE TEHCTBUS
C palMOHAIBHBIMU YHCIIAMH.

HaxoauTh 3Ha4eHHs YHCIOBBIX BBIPAXKEHHM, MPUMEHATh pa3HOOOpa3HbIE CLIOCOOBI
¥ TIpUEMBI BBIYMCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHHM, COIEPKAIINX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexoguts OT onHOW (OpMBI 3amucH YHUCeN K Jpyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OECKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHMBATh U yHOPAI0YMBATh PAllMOHAIbHBIE YHCIIA.

OkpyrasTh yncia.

BBINOMHATE NPUKUAKY W OLUEHKY pe3yJibTaTa BBIYMCIICHHI, OLICHKY 3HA4€HUI
YUCJIOBBIX BBIPAXKCHUN. BBINOIHATE [OEHCTBUS CO CTENEHSMHM C HaTypaJbHBIMU
MOKa3aTeNsIMU.



[IpuMeHATh TpPU3HAKKA JACIUMOCTH, PA3TO0KEHHE HAa MHOXKHUTEIU HaTypajbHbBIX
YHUCEL.

Pemath npakTUKO-OpHUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEJIUYMH,
IIPONOPUMOHAIBHOCTBIO  BEJIMYMH, IPOLICHTAMH, HWHTEPIPETUPOBATh  PE3YJIbTATh
peuieHus 3a1a4 ¢ y4€TOM OTpaHMYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX
00BEKTOB.

AnreOpanyeckue BbIpasKeHMsI

Hcnonp30BaTh anreOpanyeckyro TEPMUHOJIOTHIO M CUMBOJIMKY, NPUMEHATH €€ B
npolecce 0CBOCHUs yueOHOTo MaTepuara.

Haxomuts 3HaueHus OyKBEHHBIX BBIPOKECHUM TMpPU 3aJaHHBIX 3HAYCHHUSIX
MEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHus ILEJIOTO BBIPAKEHHWS B MHOTOWIEH INPUBEIECHUEM
MOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINTOTHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa HA MHOTOYJIEH,
NPUMEHSITH OPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBaATh pa3iI0KEHUE MHOIOYJIEHOB HA MHOKHATEIN C IIOMOIIBIO BBIHECEHHUS
3a CKOOKM OOIIero MHOXHUTEINs, TPYNIHPOBKH CJlaraeMblX, NpUMEHEHHUs (Hopmys
COKPAILLIEHHOTO YMHOXKEHUS.

[TpumensTh TpeoOpa3oBaHUsT MHOTOUWICHOB JUIsl PEUICHHUS PAa3IMYHBIX 3a/ad W3
MAaTEMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJdbHBIMH IOKA3aTEISIMUA IS
npeoOpa3oBaHus BEIpAKEHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUSI C OJTHOW IIEPEMEHHON, MPUMEHSIS ITPAaBUIIA IEPEX0a
OT HMCXOIAHOTO YpaBHEHUSI K PaBHOCHIBHOMY eMy. lIpoBepsATh, SIBASETCA JU YHCIO
KOPHEM ypaBHEHUS.

[TpumensTh rpaguuecKkue METOABbl MPU PEIICHWH JIMHEWHBIX YpaBHEHHUH W HX
CUCTEM.

[TonGupath mpuMepsI Map YUCe, SIBISIFOIINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMs IEPEMECHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHUS C IBYMS
MepEMEHHBIMU, TTOJIB3YSCh IPauKOM, MPUBOIUTH MPUMEPHI PEIICHUS] YPAaBHECHHUS.

Pemate cuctembl IByX JTMHEHHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU, B TOM YHUCJIE
rpaUyecKy.

CocTaBiATh M pelaTh JIMHEHHOE ypPABHEHUE WIM CUCTEMY JIMHEWHBIX YpPaBHECHUM
[0 YCJIOBHUIO 3aJlaud, HHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 33J1aud
MIOJIyYEHHBIHN pe3yJIbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATAM, JIy4YH, OTPE3KH, WHTEpPBAJIbI, 3alUCHIBATH YHUCJIOBBIC MPOMEXKYTKH Ha
areOpanyeckoM si3bIKe.

Ormeyarb B KOOpPAMHATHOM IUIOCKOCTHM TOYKHM I10 3a/JaHHBIM KOOpJMHATaM,
cTpouTh rpaduku TUHEHHBIX QPyHKIIUNA. CTpOouTh rpaduk GyHKIUH Y = |X|.



OnuceiBaTh C MOMOIIBI0 (QYHKIIUNA M3BECTHBIC 3aBUCHMOCTH MEXIYy BEIMYMHAMMU:
CKOpPOCTb, BpEMsl, PACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTH, NPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre PyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuit cnocod TMpeAcTaBleHUs W aHanIM3a WHOpMaIuH,
U3BJIEKaThb U WHTEPIPETUPOBATH MH(OPMALMIO M3 TpaUKOB pEANbHBIX IPOLIECCOB U
3aBUCUMOCTEH.

K koHy o0yueHus B 8 kiacce oOy4aromuiics MOMYYUT CIEAYIOLIUE NPEIMETHBIE
pe3yJbTaThI:

Yucna u BIYMCJICHUS

Hcnonp30BaTh HavyallbHbIE MPECTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX UYUCEN
JUISl CPaBHEHUS, OKPYIJIEHHWS W BbIYMCIEHUH, H300paxaTb [EHCTBUTENIbHBIE YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSIMOM.

[IpuMeHaTr TOHSATHE apU(PMETHUYECKOTO  KBAApPaTHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Yysd TIPH HEOOXOJAUMOCTH KAJIbKYJATOP, BBIMOIHATH
npeoOpa3oBaHMs BBIPAXKEHHM, COJEPXKAIMX KBaJpaTHbIE KOPHH, MCIOJIb3YysS CBOMCTBA
KOpPHEH.

Hcnonp30BaTh 3anucy OOJBIINX U MAJIBIX YUCE ¢ TOMOIIBIO AECITUYHBIX APOOEH
u crenenei yucna 10.

AJuireOpanyeckue BbIpaKeHUs

[TpuMeHsTh TOHATHE CTENEHU C 1ENBIM TTOoKa3aTeseM, BBIMOIHATE MpeoOpa3oBaHus
BBIPQ)KCHUH, COJIEPKALIUX CTEIIEHU C LIEJIBIM [T0KA3aTEIIEM.

BoIMONHATE  TOXKIECTBEHHBIE MMPEOOpa3oBaHUsl pAIMOHATIBHBIX BBIPAKEHUN Ha
OCHOBE IMpaBWJI JEHCTBUN HaJl MHOTOWIEHAMH U aareOpandyecKuMH IpoOsSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh TpeoOpa3oBaHMs BBIPAXKEHUN AJ1 PEHICHUS Pa3IMYHBIX 3a1ad M3
MaTEMaTHUKHU, CMEKHBIX PEIMETOB, U3 PEATbHON MMPAKTUKHU.

YpaBHeHUs M HEPABEHCTBA

Pemate nMHENHBIEC, KBaJpaTHbIE YPAaBHEHHUS W PALHUOHAIBHBIE YpPAaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBOIMTHL MPOCTEHIINE UCCICAOBAHUS YPABHEHUW U CUCTEM ypPaBHEHUH, B TOM
quclie C MpUMEHEHUEM Trpapuueckux NpeacTaBieHuil (ycTaHaBIMBaTh, WMEET JU
YpaBHEHME UJIM CHCTEMA YPAaBHEHUI pELIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTth OT coBeCcHOU POPMYIHMPOBKH 33/1a4uu K €€ anredpanyeckoi Moaenu ¢
MIOMOILIBK0 COCTABJIEHUS YPaBHEHUS WJIM CHUCTEMBbl YpPaBHEHHI, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 3aJa4M MTOJTYyYEHHBIN PE3YJIbTAT.

[IpuMeHATH CBOWCTBA YMCJIOBBIX HEPABEHCTB IUIsI CPAaBHEHMs, OLEHKH, pelaTh
JUHEWHbIE HEPaBEHCTBA C OJIHOM NMEPEMEHHOM U UX CHUCTEMBI, J1aBaTh rpaduuecKyro
WJUTFOCTPAIIMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[Tonnmath M HCMONB30BaTh (YHKIUOHAIBHBIE TOHATUS W S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0003HAYEHHWs), OMNPENeIsITh 3HaueHHe (QYHKIUH 10 3HAYCHHUIO
apryMeHTa, ONpeeNsiTh CBOWCTBA (PyHKIMH 110 €€ rpaduKy.



Crtpouts rpaduku 351eMeHTapHbIX QYHKIMI BUAA:

y=k/x, y =x2,y =x3,y = |x|, y = VX, OHCHIBATb CBONCTBA YHCIOBOH (YHKIIHH T10
e€ rpaduky.

K koHy o0yueHus B 9 kiacce oOy4aromuiics MOMYYUT CIEAYIOLIUE NPEIMETHBIE
pe3ybTaThI:

Yucna v BHIYUCICHUS

CpaBHMBATh U yHOPAI0YMBATH PAllMOHAIBHBIE U HPPALMOHAIbHBIE YHCIIA.

BeinonuATe apupmMeTnyeckue ACHCTBUS C pPalMOHAIBHBIMU YHCIIAMH, COYeTas
YCTHBIE U IHCbMEHHBIE IPUEMBI, BBINOJHITh BBIYMCIEHUS C HMPPALUOHAIBHBIMU
YUCJIaMU.

Haxonuth 3HaueHUs CTENEHEW C LIEeNbIMU MOKa3aTelsIMU U KOPHEH, BBIYHUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKEHUI.

OkpyrasiTe  J€HCTBUTEIbHBIE YMCIA, BBIIOJHATh HPUKUAKY  pe3ysbTara
BBIYMCIICHUH, OLIEHKY YHMCIIOBBIX BBIPAYKEHUIA.

YpaBHEeHUS] M HEPABEHCTBA

Pemate nuHElHbIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHUsS, CBOISAIIUECA K HUM,
npocTelre JpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemate cuctemsbl IBYX JUHEHWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH U CHUCTEMBI
JIBYX YPaBHEHUI, B KOTOPHIX OJHO YPABHEHUE HE SIBIISETCS JIMHEUHBIM.

Pemarp TekcToBBIE 3a1auM aNreOpanuecKuM CIIOCOOOM € MOMOIIBIO COCTABICHUS
YpaBHEHMSI UJIM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBOaUTH MpOCTENIINE MCCIIEIOBAHUS YPABHEHUW M CUCTEM YPaBHEHUMW, B TOM
YyHuclle C MpUMEHEHUEM rpapuyecKux MpeacTaBleHuil (ycTaHaBIMBaTb, WMEET JIU
YPaBHEHME UJIM CHCTEMA YPAaBHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemath nuHeliHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300pakaTh pellleHue
HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3allMChIBATh PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarh cucTteMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOUYAIOIINE
KBa/IpaTHOE€ HEPABEHCTBO, M300pa)kaThb PEIICHHE CHUCTEMbl HEPABEHCTB HA YHUCIIOBOM
IIPSIMOM, 3alACHIBATH PEIICHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MTPU PELIEHUH PA3JIMYHBIX 3a7ad.

DyHKIMHA

Pacno3naBate (QyHKIMHM W3y4eHHBIX BHJOB. IloKa3bIBaTh CXeMaTHYECKH

PacIoioKCHUE HAa KOOPIMHATHOM TIOCKOCTH IpadukoB GyHkImii Buga: ¥ = Kkx, y = kX +
b,y = k/x,y = ax2 + bx + ¢, y = x3, y = Vx, Yy = [X|, B 3aBHCHMOCTH OT 3Ha4eHHii
K03 (HULIMEHTOB, ONMUCHIBATH CBOMCTBA (PYyHKIUH.

Ctpouth W wu300pakaTh CXeMaTWYeCKH Tpaduku KBaapaTUYHBIX (QYHKIUH,
OIMCHIBATh CBOMCTBA KBAAPATUYHBIX (QYHKIUH MO UX TpaduKam.

Pacno3naBare kBagpaTWyHylo QYHKOHIO 1O (GopMmyiie, TPUBOAUTH HPUMEPHI
KBaJpaTHYHBIX QYHKINN U3 peabHOM KU3HH, (PU3UKU, TECOMETPHH.

YucJioBbIe NMOC/I€0BATEIbHOCTH U MPOrpeccuu



Pacno3HaBate apuMeTHYECKYI0 U TEOMETPUYECKYIO MPOTPECCHH TPH Pa3HBIX
croco0ax 3a1aHusl.

BBINONHATH BBIYUCIEHUS C UCIIOJIB30BaHUEM (OPMYJ N-ro wieHa apuMeTH4ecKon
Y TEOMETPHUYECKON NPOTPECCHUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh 4eHbI MOCIEI0BATEILHOCTH TOUKAaMH HAa KOOPAWHATHON INIOCKOCTH.

Pemwars 3agaum, cBs3aHHBIE C YMCIOBBIMHM IIOCJIEIOBATEIBHOCTAMM, B TOM YHCIIE
3aJ]auu U3 peanbHOH JKNU3HHU (C UCIOJIB30BAaHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoauvecTBo yacon DJIEKTPOHHbIE Peanu3anus
HaumenoBanue
Ne (undposbie) BOCIIUTATEJIHLHOIO
pa3aesioB U TeM KonTpoabusie IlpakTnyeckue
n/n Bceero oOpa3oBaTe/ibHbIE NMOTEeHNAJIA YPOKA
NMpOrpaMMbI padoThI padoThbI
pecypchbl
1 Yucna ¥ BEIYMCICHUS. o5 5 bu6anoreka IJOK beceapl o ieHHOCTH
PanvonanbsHbIe yncia https://m.eds00.ru/7f415b90 Hay4yHOro MO3HAHHS: O
5 Anrebpanyeckue 97 5 bubnuoreka [IOK COBPEMCHHOM
BBIPKEHUS https://m.eds0o.ru/7f415hb90 = Hay4HOH KapTHHE
3 YpaBHeHuUs u 20 1 bu6anoreka [JOK MHpa, JOCTIKCHUAX
HEPaBEHCTBA https://m.edsoo.ru/7f415b90  HaYKH 1 TCXHUKH,
4 Koopaunate! u rpaduxmu. 24 1 bubanoreka HOK SHAHCHIA HayUKH B
OyHKIUH https://m.edso0.ru/7f415p90 ~ M3HH POCCHUCKOTO
oOI1ecTBa,
o0ecreYeHnH ero
0C30IMacHOCTH,
T'YMaHUTapHOM,
COILIMAIILHO-
. IToBTOpEHME U 6 1 Bbu6nuoreka IOK IKOHOMHYECKOM

0000111eHNE

https://m.edsoo.ru/7f415b90

pazButuu Poccun.
JlemoHCTpanus
YYaIMMUCSl HABBIKOB
KPUTUYECKOTO
MBIIICHHUS,
onpeieNeHUs



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

JIOCTOBEPHOU HAYYHOU
nHpopManuu u
KPUTHUKHU
AHTUHAYYHBIX
IIPEACTaBICHUN.

OBILEE KOJIMYECTBO
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8 KVIACC

KoanuecTBo yacoB DJIEeKTPOHHbIE Peanu3anus
HaumenoBanue
Ne (undposbie) BOCIIUTATEIHLHOIO
pa3ie/ioB H TeM Kontpoabnbie IIpakTnueckue
n/m Bcero o0pa3oBaTe/ibHbIE MOTEHIHAJIA YPOKA
nporpaMMbl padoThI padoThI
pecypchbl
Yucna v BBIYKCIICHUS. 15 1 bu6mmoreka IIOK becenwp! 0 ieHHOCTH
KBanpaTHble KOpHH https://m.eds00.ru/7f417af8  Hay4HOrO MO3HAHUA: O
Yucna v BBIUYUCIICHHUS. COBPEMCHHOM
bubnuoreka [IOK .,
CreneHsb ¢ 1enbM 7 httos://m.ed 1 78417af8 Hay4YHOH KapTHHE
IoKa3aTejieM ps.//m.eds00.1u 4 MHpa, JOCTUKECHUAX
Anrebpandeckue HayKH 1 TCXHUKH,
BEI 5 1 bub6mmorexa LOK 3HAYCHHS HAYKH B
PAREHIL. https://m.edsoo.ru/7f417af8 5
KBapaTHbIi TPEXUIEH S ) KU3HI POCCHUCKOTO
oO1ecTBa
Anrebpanyeckue B ’
BBIPKEHUS 15 1 bubmorexa IJOK o0ecrneyeHn: ero
' https://m.edsoo.ru/7f417af8  GezomacHocTH,
Anrebpandeckas 1po0b
T'YMaHUTapHOM
YpaBHEeHUs U ’
15 2 bubnuorexa [IOK COLMAJIBHO-
HEpaBEHCTBA.

P https://m.edsoo.ru/7f417af§ = SKOHOMUYECKOM
KBanparHsie ypaBHEHUS paserTIH Poccu
YpaBHeHuUs u

P C 13 Bubmuoreka [JOK JlemoncTparus
HepaBeHCTBA. CUCTEMBI

P . https://m.edsoo.ru/7f417af8  Y1allUMHCI HaABbIKOB
YpaBHCHHN KPHTHYECKOTO
YpaBHeHuUs u

P 12 1 bu6anoreka IJOK MBIIICHAA,
HEPABEHCTBA.

P https:/m.edsoo.ru/7f417afg ~ OPCACICHIA
Hepasenctsa NOCTOBEPHON HAy4YHOU
Oyukuuu. OCHOBHbIE 5 bubnuoteka [IOK nHpopManuu u



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f417af8

TOHATHUS
9 @Oynkuuu. Yucnossie 9 bubanoreka LHOK
GyHKIIH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 bubnnoreka LHOK
000011IEHNE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO 102
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KPUTHUKHU
AHTUHAYYHBIX
MPEICTABICHUM.



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoaunuecTBo yacon DJIEeKTPOHHbIE Peanu3zanust
HaunmenoBanmue
Ne (undposbie) BOCIIUTATEJIHLHOIO
pa3iejioB U TeM Kontpoabnbie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE MOTEHIHAJIA YPOKA
NMpOrpaMMbI pa6oThI padoThI
pecypchbl
1 Yucna ¥ BBIYMCICHUS. 9 1 bubmnorexa IJOK beceapl o ieHHOCTH
JleficTBUTENIbHBIC YHCIa https://m.eds00.ru/7f419d08  Hay4yHOrO MO3HAHMSL:
YpaBHeHuUs u O COBPEMEHHOM
2 HeppaBeHCTBa VYpaBHeHuUs 14 1 Bubmiorexa LIOK Hay4HOH KapTHHE
. ' . https://m.eds00.ru/7f419d08
C OJTHOM IEPEMEHHOU MHpa, TOCTHKECHUAX
VpagHe HAyKW ¥ TCXHUKH,
papnen 1 Bubmmnorexa IIOK 3HAYEHMS HAYKU B
3 HepaBeHCTBa. CUCTEMBI 14 1 _ y
ypaBHeHii https://m.eds00.ru/7f419d08  ;xy3uu poceniickoro
oOmecTBa
VYpaBHe ’
4 Hf ;;Hiii: 16 2 bubmorexa [IOK o6ecrieYeHrH ero
HeI;aBeHCTB; https://m.eds00.ru/7f419d08  6e3omacuocTH,
T'yMaHHUTapPHOM,
5 DOyHKIMH 16 1 bubmmorexa HOK Czuﬂaang-
YHER https://m.eds00.ru/7f419d08
9KOHOMHYECKOM
6 HucnoBeie 15 1 BI/I6J'I.I/IOTeKa HOK pazsuTHH Poccuu.
MOCJIEI0BATEIIbHOCTH https://m.edso0.ru/7f419d08 JleMoHcTpaws
YYaIUMUCS HAaBBIKOB
7 [ToBTOpenue, 0600MIIEHNE, 18 1 bubnunoreka LIOK KPHTHHECKOTO
CHUCTEeMaTH3allHs 3HAHUN https://m.edso0.ru/7f419d08 MBIIILICHI,
oTpeseNeHus

JOCTOBEPHOU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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Hay4HOU
MH(pOpPMALUY U
KPUTUKH
AHTUHAYYHBIX
MPEICTABJICHUM.




IIpunoxenue

OueHo4YHbIE MATEPHAJIBI
7 kj1acc

KonTpoabsHas padora Nel mo teme «PanmoHaJbHbIE YU CJIa)»

2
—18: 2
o 3 9
1. Haiinure 3HaueHue BbIpaKEHUS: .

2. YrpocTuTe BBIpaKEHHE:
a) 5a—3b —8a + 12b;

0) 16¢ + (3¢ —2) — (5¢ + 7);
B) 7—3(6y —4).

3. CpaBHurte 3HaueHus BoipakeHuit 0,5x —4 u 0,6x — 3
mpu x = 5.

4. Yupocture Beipakenue 6,3x — 4 — 3(7,2x + 0,3) u HaliAuTEe €ro 3HAUCHHUE
x=2
npu 3.

5. B npsiMOoyTrosibHOM JIUCTE KECTH CO CTOPOHAMHU X CM U ¥ CM BBIpPE3alid KBaJpaTHOE
OTBEPCTHE CO CTOPOHOH S5 CM.

a) HaiiguTe muomaas ocTaBiieics 4acTy.

0) Pemute 3amauy npu x = 13, y = 22.

KourposbHas pabora Ne2 mno teme «AnredpandecKue BbIpasKeHUs»

1. Yopocture BoipakeHUE:

a) (7x? —5x + 3) — (5x? — 4); 6) 5a% (2a — a*).

2. Pemute ypaBaenune 30 + 5(3x — 1) = 35x — 15.
3. BeinecuTe 00mIMii MHOXKHUTEIb 32 CKOOKH:

a) 7xa — Txb; 0) 16x)? + 12x?%y.

4. ITo mnany TpakTopHas Opuraga qojbKHa ObLTa Bemaxarth noje 3a 14 nueit. bpurana
BCIIaXUBaJa €XeIHEBHO Ha 5 ra 6osblie, 4eM HaMe4asaoch 0 MJIaHy, U TOTOMY
3aKoHYMIa MaxoTy 3a 12 nueit. CKOJIBKO reKTapoB ObLIO BCIaxaHOo?

5. Pemure ypaBHeHue:

4x+5_3x—2+2x—5
a) 6 4 3 ;0)x*+x=0.



KonrtpoJubHas padora Ne3 no teme «JIuHeiiHbIe ypaBHEHHU»

1. Halinute KOpeHb ypaBHEHUS:
1) 11x-9=4x+19; 2)7x-5(2x+1)=5x+15.
3) 9x-26=30-5x.

2. B nepBoM Mmerike 06110 B 4 pasza 0oJibllie MOPKOBH, 4YeM BO BTopoM. Korna u3
HepBOro Memka B3sui 10 Kr MOpKOBH, a BO BTOpoi gockinanu 5 kr. To B o6oux
MEIIKaX MOPKOBU CTaJI0 TOPOBHY. CKOJIBKO KMJIOTPAaMMOB MOPKOBHU OBLIIO B KXK/10M
MelIKe cCHavasa’?

3. Pemmnre ypaBHeHuHe:
1) (14y+21)(1.8-0.3y)=0;
2) (4x+1)-x=7x+2.

3) /x/=5 4) [x+1/=2

4. B onnom konteitHepe Ob110 200 KT s1070K, @ BO BTopoM — 120 kr. I3 mepBoro
exxeHeBHO Opanu o 30 Kr, a U3 BTOporo — o 25 kr. Yepes CKOJIbKO JAHEN B IEPBOM
KOHTEWHepe ocTaHeTcs B 4 pa3a 0osibliie si0JI0K, 4eM BO BTOPOM?

5. Tlpu kakoM 3HaueHUM a ypaBHeHHE (a-3)X=8:
1) UmeeT KopeHb, paBHBIi 4;

2) He umeet xopHeit?

KounrtpoJsbHas padora Ned mo reme «Koopannartel u rpa¢guxku. @yHKIumn»

1. ®ynkuus 3agana hopmysoit y = x — 7. Halinure:

a) 3HaueHHe (PYyHKIMH, COOTBETCTBYIOIIEE 3HAUCHUIO apIyMEHTa, PaBHOMY 4;
0) 3HaueHue apryMeHTa, pu KOTOPOM 3HaueHue QyHKIUU PaBHO —8.

2. a) [locrpoiite rpadux pynkuun y = 3x — 4.

6) C nomompto rpaduka HaliaAUTE 3HAaUCHNE (QYHKIHH, COOTBETCTBYIOIIEE 3HAUYCHHIO
aprymesra 2,5.

3. B oaHOl cuctemMe KOOpAMHAT MOCTPOiiTe rpaduku QyHKIIMIA:
a)y=-0,5x;06)y=2.

4. [Ipoxoaut nu rpaduk GyHkuuu y = —5x + 11 uepe3 Touky:
a) M(6; —41); 6) N(-5; 36) ?



5. KakoBo B3auMHO€ pacnoyioxkeHue rpa@ukoB GyHKIUN
y=15x - 51 uy = -15x + 39? B ciiyuae nepeceyeHus rpagukoB HalauTe
KOOpJMHATHI TOUKH UX TIEPEeCceUCHUsI.

8 ki1ace

KonTpoabnas padora Nel "KBagparnbie kopau. Crenenn. KagpaTublii
Tpex4ieH"

1. Berauciure: a)l51/036+ \/E 6) 15— 7\/7, B) (2\/>)

2. Haiiiute 3Ha4€HUE BBIPAKCHUS:

2 V0,36-25;  6)V8-418; 6)y/2"-5%; 2)%.

3. Pemmrs ypasrenus: a) X~ =0,64;  6)x* =17.

/16
4. YIpoCTUTh BBIpAKEHHUE: A) y3\/ 4y2 , 20€ y=2 0; 5) la ?, 20e a<0.

5. YkaxuTe IBe MocieI0BaTeIbHbIE JECATUYHBIC IPOOU C OJHUM 3HAKOM IOCIIE

3aIISTOM, MEX/Ly KOTOPBIMH 3aKIIFOUEHO YHCI0 v 30.

6. YopocTtute BoIpakxeHHe:

QB3 +27-3T5; 6)(B0-2V2N2; ) 2-43".)

1
7. CpaBHuTe: —\/_2 u \/_

VJ3-3 ~2Va
8. Cokpature 1podb: @) 5 Jis. o 6’31, 7 g.
a_

1 1

9. I[OK&)KHT@ YTO 3HAUYCHUC BI)Ipa)KGHI/ISI - C€CTb YHUCIIO
’ 2J7 -1 247 +1

paLMOHAIIBHOE.

KonTpouabHas padora Ne2 "Anredopandeckasi 1poon"



14a°b 3x y?—z°
1. Cokparure a1po0sb: 60 :
P AP ) 49a°p? )x2 +4x )2y+22

3x—1_x—9; 6) 1 B 1 . 4) 5 5¢c-2

2. [IpencrassTe B BUAE IPOOU: - )
peat Ae AP @) 3x 2a—b 2a+b c+3 c¢c?+3c

2

3. Halinute 3HaueHHE BBIPAXKECHUS

—anpu a=0,2, b=-5.

3 Xx+15 2
4. YIpoCTUTh BBIpOKEHUE: —— — ———— — —

Xx—3 x?-9 x

5. [IpencraBpTe BRIpaKECHHE B BUIE APOOH:

5 2 3
DB B8 (g 42 -1,6a%8 poaf b P
y* 14x c -9 a+3 p (pP-q ¢

6. Z[OKa)KI/ITe, 4TO IIpH  BCCX  3HAYUCHHUAX b#+1 3Hauenue BBIPAKCHUA

(b—l)z( , 1, 21 j+ 2_ ye saucur ot b.
b*-2b+1 b°-1) b+l

KonrtpoJubHnas padora Ne3 "Kaaparubie ypaBHeHus"

a)2x? +7x-9=0;
6)3x* =18x

1. Pemmre ypasuenns: g)100x* —16 = 0
2)x* —=16x+63=0

2. IlepumeTtp npssmoyroabauka 20 cM. Haiinute ero cTopoHsl, €Ciiu U3BECTHO, YTO
IJIOIIAb TPSAMOYTOJIBHUKA 24CM?.

2
3. B ypasuennu X~ + PX—18 =0 onun us xopueit pasen -9. Haiinure apyroit
KOpeHb 1 KO3 PUIueHT p.

3x+4 x2 3
. =— ; © +
x°-16 x°-16 x-5 x

4. Pemuth ypaBHEHUE: a)

5. Karep npormren 12 kM MpoTUB TeUeHUs peKH U 5 KM 1o TeueHuto. [1pu aToM oH
3aTpaTHJI CTOJIBKO BPEMEHH, CKOJIBKO My MTOHaI00MUI0Ch OB, ecu OBl OH mieln 18 km
no o3epy. KakoBa cobcTBeHHas1 CKOPOCTH KaTepa, €CIIU U3BECTHO, UTO CKOPOCTh
TEYEHHUs PEKH paBHa 3 KM/4?



KonTpoabHnas padora Ne4 "HepaBencrBa. CucreMbl ypapHeHuii'"

—— g —

*1. Peuntte BepaBeHcTs0;
) %x<5; 6) 1-3x<0; 8 5(u-12)-46>3+1

-~
| e
.

2. Tlpn xagux a 3Hauesue Ipodu —5— MEHBIIIe COOTBETCTBYIO-

) 12-09
tero aHavenua apodu =

*3. Pemnute cHcTeMY HEDaBEHCTB:

{« fa_o..
% ‘;i iy ) {_f.s 31r<<139
4. Haitaure nejsle pelueHns cHCTEMbl HePaBeHCTSs
6-2x <3(x-1),
16-%> .
. 2

5. Tlpy Kaxinx SHAMEHHMAX X HMMEET CMBICH BHIDAXCHIe
V3x~-2+y6=-x?
6. TIpi KAKMX 3HAYCHHAX G MHOMECTBOM DELICHII HePABEHCTBA

Sx~T <2
3

ABAAETCA YHCIOBOM NPoMeRVTOK (—00; 4)7

9 kiace
KonTposabHnas padora Nel «PyHKIUM U HX CBOHCTBA»

Al. Jlana pynxmms ¥ =—4x+1. TIpu xakux 3HauCHUAX apryMeHTa
f(x)=0, f(x)<O0, f(x)>0? SBnsercsa nu 5ta GyHKIM BO3pACTAIOIIEN WU
yObIBatomen?

A2. Haiigure nymu ¢pysknun Y = 3x° —5x+2.

A3. Pa3znoxuTe Ha MHOXKHUTENH KBAIPATHBIN TPEXUJICH:

a) x* —16x+63; 6)3x* —5x—2

2 |
x°—5x—-36
A4. Cokpartute 1podb: — 5 .~ .

x?—16




B1. O6nacts onpenenenns Gyskimn Y = f (X ) , TpadK KOTOpOH M300pakeH Ha

pUCYHKE, — 0Tpe30K [-5:;4]. HaliquTe HyIM QyHKIIUHU, TPOMEXKYTKUA YOBIBAHUS U
Bo3pactanus, O61acTh 3HaUCHUN QYHKIIUU.

KourpoJubHnas padora Ne2 «KBagparuunas pyHkuus»
Al. HalimuTe 3HaueHHE KBaIpaTUIHON (PyHKIIUH
y=2x"—4x+1 npu x=5; 2.

A2. Haiinute HauMeHblIee 3HaYeHne QyHKIUN ) = 2x° —12x+7

A3. IloctpoiiTe rpaduk GyHKIUH ) = x> +4x-5,
Onpenenure:
a) 3HAQUYCHUS X, IPU KOTOPHIX (PYHKIIHS Bo3pacTaeT; yObIBaeT;
0) Hynu QyHKLNH;

') 3HAUEHHUS X, IPU KOTOPBIX (PYHKLKS OTPULIATEIbHA; MOJOKUTEIbHA.

B1. HaiiguTe oGnacthb 3Ha4eHuil QyHKIUH Y = x? —8x-11, rne x€ [—2; 5] .

B2. He BbINonHsIs NOCTPOEHUS, ONPEEINTE, IEPECEKAIOTCs JIM napabdoia

1 4

2
y= gx A IpAMasd )y = gx + g . Eciiu Touku nepeceyeHusi CymecTBYIT, TO
HalJIUTe UX KOOP/IUHATHI.

KonTtpoabHas padora Ne3 «Lles10e ypaBHeHHe U ero KOPHI)

Al. Pemmute ypaBHeHue:
a) x*—2x*-3x+6=0; 6) x" —5x*+4=0; ¢)x°—16x=0.
A2. Pemnte HepaBeHCTBA:

a)2x*—9x+4<0; 6) x> <121; 8) x(x+8)(2—3x)>0




B1. Pemute ypaBHeHUE (X2 + 4X)(X2 + 4X—17)+ 60=0,

5y—-6 3-3y _ 3
2

B2. Pemnre ypaBHeHne —
y“—9 342y 2y-3

X +12x+20

C1. Haiitu obnacTs onpezenenus QyHKIAA: Yy = —

KonTtpoJbHas padora Ned «YpaBHeHHUs] M HEPAaBEHCTBA C ABYMS llepeMEeHHbIMH»

x+y=3, x?—y? =5
0) 4

Al. Pemute cucremy ypaBHeHHit:  a)

xy =-10. 2x+y=4.

A2. IlepuMeTp IpAMOYTOJIBLHUKA PaBeH 28 M, a ero miomans pasaa 40m2. Haiinure
CTOPOHBI IPSIMOYTOJIbHUKA.

A3. N300pa3uTe Ha KOOPAMHATHOMN MJIOCKOCTH MHOYXECTBO PEIIECHUI HEpAaBEHCTBA
2y—x+6=>0.

A4. U306pa3uTe Ha KOOPAMHATHOM INIOCKOCTH MHOYKECTBO PELIEHUI HEPABEHCTBA
2 2
x“+y° <09,
2x—y =1

B1. He BbInonHsist NOCTpOEHUs, HAWAUTE KOOPIMHATHI TOUEK MepecedeHus napadoJibl

y=—x*+6 unpsmoii y=-2x-2.
KoutposbHas pabora Ne5 «Apudmernyeckasi 4 reoMeTpu4ecKasi IpOrpeccum»
Al. BemmummuTe Tpu CIeayONUX 4ieHa apu(MEeTHIECKON MTPOrpecCuu:
a)13; 10; ...; 0) 2x; 3x +2; ..
A2. HaiiiuTe 4eTBepTHIi YiIeH reOMETPUUYECKOI IPOTrpeECCH,
ecmm b1 =8, q=0,5.
A3. Haiigure cymmy 29 nepBbIX WICHOB apu(MeTHUSCKON mporpeccuH (an),
ecad ar= 18,7; az9=-19,6.

A4. Haligute 3HamMeHaTelb TEOMETPUUYECKON nporpeccun -32; 64, ...



B1. Haiinure cyMMy O€CKOHEUHOM T€OMETPUUECKOM MPOTPECCHH

-40; 30; -22,5; ...

Cl. Mexny uucnamu -10 u -810 BcraBbTe TpH YMCIIa TaK, YTOOBI OHU BMECTE C
JaHHBIMH 00pa30Balli TEOMETPUIECKYIO IPOTPECCHIO

KonTtpoabHas padora Ne6 «JaeMeHTHI KOMOMHATOPUKH U TEOPUH
BEPOSITHOCTEH»

Al. CKOIBKHUMH CITOCOOaAMH MOYKHO PasMECTUTD 5 Pa3JIMYHBIX KHUI Ha TOoJIKE?

A2. CKOJIbKO TPEX3HAYHBIX YHCEII, B KOTOPBIX HET OJMHAKOBHBIX ITU(P MOKHO
coctaBuTh U3 mudp 1, 3,5, 7, 9?

A3. B kitacce 20 yuenukoB. Hy>kHO BBIOpaTh 8 UeIOBEK JIJIS yIaCTHS B IITKOJIBHBIX
KoHKypcaX. CKOTBKHMH CIIOcO0aMU 3TO MOXKHO CENaTh?

A4. KakoBa BEpOSITHOCTb TOT'0, YTO IIPH OPOCAHUHU UTPATIBHOTO KyOHKa BBIAJICT
MeHee 2 OUKOB?

B1. 13 8 ManbunKkoB U 5 1e€BOYEK HAJIO BBIICTUTH JIJIs1 paOOTHl HA MPUIITKOIHHOM
ydacTke 3 MaJIbUYMKOB U 2 J1eBo4YeK. CKOJIBKUMHU CIIOCOOAMU 3TO MOKHO ClIeTaTh?



