MYHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKIEHUE
CPEJIHAA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 4

(MBOY COMLI Ne 4)
PACCMOTPEHO COTI'JIACOBAHO YTBEPXJIEHA
IIpoTokoJ ot 25 aBrycra 2025 . Ne 1 3amecTuTeIb TUPEKTOPA NMPHUKA30M JHPEKTOpa
3aceganus HLIMO no YBP MBOY COMI Ne 4
Konecuukosa E.B. ot 28.08.2025 Ne 156
26 aBrycra 2025 1.

Pabouasi nporpamma no ajareope ajs /—9-x KJaccoB
HosicHuTebHASA 3aNIUCKA

Pabouass mporpamma yueOHOTO Kypca «AnreOpa» Ha YPOBEHb OCHOBHOTO OOIIEro OOpa3oBaHUS IS
oOyuaromuxcs 7-9-x knaccoB MBOY COLI Ne 4 pazpaboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

o  ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanmnu B Poccuiickoit denepanumny,

e mpukaza MunnpocBemienuss ot 31.05.2021 Ne 287 «O6 yrBepxkaeHun —¢enaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMs,

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 370 «O6 yrBepxkaenuu ¢deaepaibHOl 00pa3oBaTeIbHON
MpOrpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs»,

e mnpuka3za Munnpocpemenuss ot 22.03.2021 Ne 115 «O6 ytBepxkaenuun Ilopsinka opraHu3anuu u
OCYIIECTBIICHHSI 00pa30BaTEIBbHON JIEATEILHOCTH TI0 OCHOBHBIM 00II€00pa30BaTEeIbHBIM IIPOrpaMMaM
— o0pa3oBaTenabHBIM MPOrpaMMaM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOINEro M CPEIHEro OOIIero
o0Opa3oBaHMsI»,

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTHYECKUE TpeOOBaHUS K OpraHU3alusM BOCHUTAHUS U
00y4eHHs, OT/bIXa U O37J0POBJICHHUS IETeH M MOJIOJCKN», YTBEPKICHHBIX TTOCTAHOBICHHUEM TJIABHOTO
caHuTapHoro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckre HOPMATHUBHI U TpeOOBaHHUA K OOECIIEYCHUIO OE30MacHOCTH U
(nn) Ge3BpeHOCTH ISl YeloBeka (DaKTOPOB Cpelbl OOMTAHUS», YTBEPXKICHHBIX MOCTAHOBICHHUEM
TJIABHOTO CaHUTapHOTO Bpada ot 28.01.2021 Ne 2;

e KOHUEMNIMM  Pa3BUTUS  MaTeMaTU4YecKoro  oOpa3oBaHMs,  YTBEPXKAECHHOW  pacHopshKeHUEM
[TpaButenberBa ot 24.12.2013 Ne 2506-p;

e (denepanbHOil paboueil mporpaMMel yueOHOTo Kypca «Anredpay», KOTOPBI BXOAUT B COCTaB y4eOHOTO
npeaMera «MaTteMaThka.

Pabouvas nporpamMmma OpHEHTHpPOBaHa Ha LiEJEBble MPHUOPUTETHI, CHOPMYIMPOBAaHHBIE B (peaepanbHOil paboueit
IporpaMMme BOCIMTaHus U B paboueit nporpamme Bocnutanuss MbOY COILL Ne 4.

Anrebpa gBIsSeTCS OJTHUM U3 OMOPHBIX KYpCOB OCHOBHOT'O O0IIEro oOpa3oBaHus: OHA OoOecreunBaeT U3ydeHue
JPYTUX TUCHUTUIMH KaK €CTeCTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
pO0JDKEHHUs 00pa30BaHUS U B TIOBCEAHEBHOM kM3HU. PazBuTHe y 00ydaronuxcsi HAyUYHBIX MPEICTaBICHUIN O
NPOMCXOXKACHUU M CYINTHOCTH aireOpandecKux aOCTpakiuid, crnoco0e OTpaXeHHs MaTeMaTHYeCKOW HayKon
SIBIICHUH U TPOLIECCOB B MPUPOJIE M OOIIECTBE, POIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM TIO3HAHUH U
B IIPaKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS H KAYECTB MBIIUICHHUS, HEOOXOAUMBIX IS
aJanTallid B COBPEMEHHOM IU(poBoM obmiecTBe. V3ydeHue anreOpsl oOecreynBaeT pa3BUTHE YMEHUS
HaOJIrO/1aTh, CpPaBHHUBATh, HAXOIHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOU JIEHCTBHS M BBIBOBI, (hOPMYIHpPOBaTh yTBepxkaAeHUs. OcBOoeHUE Kypca
anreOppl 00ecreunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUST 00YYarOIUXCs: OHU HCIONB3YIOT JACTyKTUBHBIC U
UHIYKTHBHBIE paccykJeHus1, 00001IeHne U KOHKpEeTHU3alluio, abcTparupoBanue 1 ananoruto. Odydenue aiaredope
npernonaraeT  3HAYUTEIbHBIH  O0BEM  CAMOCTOSITENIFHOW  NIEATENBHOCTH  OOy4aroIuXcs,  IO3TOMY
CaMOCTOSITENIbHOE PELICHHE 3a1a4 SIBJIIETCS peau3aluei JesiTeIbHOCTHOTO PUHIIUIIA 00Y4YeHusI.

B ctpykType mporpaMMbl yueOHOro Kypca «Anredpay I OCHOBHOTO 00IIero oopa3oBaHUsI OCHOBHOE MECTO
3aHUMAIOT COJEpPKATEIbHO-METOANUECKUe TUHUM. «Uuclia W BBIYHCICHUN», «ANTreOpandyecKue BBIPAKEHUSY,



«YpaBHeHUST W HepaBeHCTBa», «DyHkumm». Kaxpas wu3 53TUX comepKaTeabHO-METOAUYECKUX JIMHUN
pa3BHUBaeTCSd Ha MPOTSHKEHMM TpeX JIeT M3Y4eHHUs Kypca, B3aMMOJEHMCTBYS C JAPYTUMHU €ro JuHusMU. B xoze
U3YYeHUsS Y4eOHOTO Kypca OOYyYarommMmcsi MPUXOIUTCS JOTHYECKH PaCCyXKAaTh, HCIONIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIH $3bIK. B CBsI3u ¢ 3TUM B mporpaMmy ydeOHOro kypca «Airedpay» BKIIOYEHBI HEKOTOPHIE
OCHOBBI JIOTHKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTUYecKoro oOpa3oBaHUs U
CIOCOOCTBYIOLIME  OBJIAJICHUIO  OOYYaIOIIMMHUCA OCHOB  YHUBEPCAJIBHOTO  MaTEeMaTHYeCKOro  s3bIKa.
ConepxaTenbHON M CTPYKTYPHOU OCOOEHHOCTBIO YU4eOHOTO Kypca «Anredpay» SBISETCS ero MHTETPUPOBAHHBIN
Xapakrep.

Conepxannie JuHUM «YUuWClia U BBIYUCICHUS» CIY>KAT OCHOBOW JUIS NANbHEHUINEro W3Y4YCHHS] MATEMAaTHKH,
CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOUIMXCS JIOTUYECKOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS
QITOPUTMAMH, a TAKXKE MPHUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JUISI MTOBCEIHEBHON >KU3HH.
Pa3BuTHe MOHATHS O 4YMCIE HA YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsl CBA3aHO C PAlMOHAIBHBIMU U
UPpAIMOHATFHBIMA YHCIaMH, (OPMUPOBAHMEM TIPEICTABICHUNA O JICHCTBUTEIBHOM 4YHCIE. 3aBepIlICHUE
OCBOEHUS YHCIIOBOW JJMHUH OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHHUIo.

CopepxaHue IBYX alreOpandecKux JIMHUN — «AJIreOpanvecKue BRIPKCHUS» U «Y paBHEHHS U HEPaBEHCTBAY —
croco6cTByeT (OPMHUPOBAHUIO Yy OOy4arOUIMXCSd MaTEeMaTHYeCKOro ammnapara, HeOOXOAMMOIO Ji pelieHUus
3a/1a4 MaTEeMaTUKH, CMEKHBIX MPEJAMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus y4eOHBIM MaTepuaj rpyHIUpPYETCsl BOKPYT PallMOHAIBHBIX BbIpaXeHHH. Anredpa 1eMOHCTpUPYET
3HAUCHUE MATEMATHKHU KaK S3bIKA JIJISl TOCTPOCHUS MAaTEMAaTHICCKUX MOJICIICH, OITUCAHMSI TIPOIIECCOB U SIBJICHHIMA
pearbHOTO MHpa. B 3amaum oOyueHus anreOpe BXOAST TakkKe JalbHEWIee pa3BUTHE aITrOPUTMUYECKOTO
MBIIUICHHS, HEOOXOJMMOTO, B YAaCTHOCTH, JUIsl OCBOCHHS Kypca WH(DOPMATHKH, W OBJQJCHHUE HABBIKAMHU
JNENYKTUBHBIX paccyxkaeHuil. [IpeoOpazoBanue CHUMBOIBHBIX (OPM CHOCOOCTBYET PAa3BUTHUIO BOOOpaKEHHUS,
CIIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTRY.

Copepxannie (QpyHKIMOHATBHO-TPAPUUECKON JIMHUM HAleNeHO Ha TMOJy4YeHHe OOYyYaloImMMUCA 3HAHUU O
GYHKIMSIX KaK BaKHEWIIEH MaTeMaTH4eCKOWM MOJENU HJisi ONUCAHUS W HCCIENOBaHUS Pa3HOOOpa3HBIX
MIPOLIECCOB U ABIICHUH B MpuUpoJie U obmecTBe. M3ydueHne marepuana cnocoOCTBYET Pa3BUTHIO Y 00YJArOIINXCS
YMEHHSI NCTIOIh30BaTh PA3JIMYHBIC BEIPA3UTEIBLHBIC CPEACTBA SI3bIKAa MATEMATHKHU — CIIOBECHBIE, CHMBOJIUMYCCKHE,
rpaduueckue, BHOCUT BKJIaJa B (POPMUPOBAHUE MPEACTABICHUI O POJIM MATEMAaTUKU B Pa3BUTHH [IUBIIIU3AILNH U
KYJIBTYPBI.

CornacHo y4yeOHOMy miaHy, B /—9-Xx Kilaccax H3ydaeTcsi y4eOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CIICIYIOIAE OCHOBHBIC pa3Jeiibl colepkaHus: «Yuciaa W BBEIYUCICHHSY, «AJITeOpanvecKue BBIPAXKCHHS,
«YpaBHEHUS U HEPABEHCTBAY, «DYyHKIUNY.

Ha usyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7-m kimacce — 102 vaca (3 yaca B Heneno), B
8-m kmacce — 102 yaca (3 yaca B Hezenmto), B 9-m kiacce — 102 yaca (3 yaca B Hefei0).

Jlis peanm3anyivi MPOTPaMMBl  UCTIONB3YIOTCS YYCOHWKH, JOIMYIIEHHBIC K WCIOJIB30BAHUIO TPH peaTH3aIiH
UMEIOIINX TOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeNIbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpemHero o6Omiero o0pa3oBaHHS — OpraHU3AIMSAMH, OCYHIECTBISIONMIMMH  00pa30BaTEIbHYIO
NesITeIbHOCTb, MprUKa3oM Munnpocseneus ot 26.06.2025 Ne 495:

e Maremaruka. Anrebpa: 7-if kiacc: 0a30BbIii ypoBeHb: yueOHUK; 15-e w3nmanue, mepepaboranHOe /
Makaperues 10.H., Mungiok H.I'., HemxoB K.W. u npyrue; mox pen. TemskoBckoro C.A.,
Axunonepnoe obmectso «M3narensctso "lIpocsemienue’y,

e Maremaruka. AnreOpa: 8-if kiacc: 0a30Bblii ypoBeHb: y4eOHHK; 16-¢ u3manme, mepepaboTaHHoe /
Makaperue 10.H., Munmgioxk H.I'., HemxoB K.W. u npyrue; mon pen. TemsxkoBckoro C.A.,
AxunonepHoe obmiectBo «M3narensctBo "[IpocBemienuey,

e Maremaruka. Anrebpa: 9-if kimacc: 06a30BbIii ypoBeHb: yueOHUK; 15-¢ w3nmanue, mepepabortanHoe /
MakaperiueB 1O.H., Mungiok H.I'., HemxoB K.W. u npyrue; mox pen. TemskoBckoro C.A.,
AxrmmonepHoe obmectBo «M3natenscTBo "IIpocsemnienue »;

DNEeKTpOHHBIE  00pa3oBaTeNbHBIE  PECypChl, JONYIIEHHbIE K  HCIOJB30BAHUIO TPU  peanu3aluu
00pa30BaTebHBIMK OPTaHH3AIMSIMH UMEIONINX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MTPOrPaMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEero, CpeHero odmero oopazoBaHus npukazoM MuHnpocsemieHuss PO ot
23.07.2025 Ne 551:

e DOP. «Anrebpa, 7 xmace», OO0 «AKnacey;

e DOP. «Anrebpa, 8 kimace», OO0 «SAKmacey;

e DOP. «Anredpa, 9 kmace», OO0 «AKnacey;

Conepxanue y4eOHOTo npeamera



7-# KJaace

Yuciia 1 BbIYMCICHUSA

JpoOn OOBIKHOBEHHBIE M JECATHYHBIC, TEPEeXOi OT OaHON (GopMbl 3amucu Apodeit k npyroit. IlonsThe
palMoOHATBFHOTO YHMCHIA, 3alKCh, CpPAaBHEHHE, YIOPSIIOYMBAHHE pPALMOHATIBHBIX dYHCel. ApupmeTnyeckue
JEICTBUS C palliOHaIbHBIMU YKciamMu. Pelienue 3aa4 U3 peanbHOM NPaKTUKU HA 4acTH, Ha TPOOH.

CreneHnp ¢ HaTypaJlbHBIM ITOKAa3aTeNIeM. OIpeJeIeHne, peo0pa3oBaHie BHIPAKEHUN HAa OCHOBE OIpE/eNICHus,
3anuch OonpImx uuced. [IpoueHTsl, 3amuch MPOLIEHTOB B BUAE ApoOM U ApoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLIEHTHI, PEILICHUE 3a/]a4 U3 PEaIbHOM MPAKTUKH.

[IpuMeHeHre NPU3HAKOB ACIIUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIHN HATYPAJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi U 0OpaTHasi IPOMOPLHUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUS

[lepemenHble, 4YHMCIOBOE 3HAYEHME BBIPAKEHMUSI C IEepeMEHHOM. JlomycTuMble 3HAUEHUS IEPEMEHHBIX.
[IpencraBineHue 3aBUCUMOCTH MEXAYy BelIMUYMHAMU B Buje GopMmynbl. Beruucienus mno ¢dopMynam.
[IpeoOpazoBanue OYKBEHHBIX BBIPaKEHHUH, TOKIECTBEHHO PaBHBIC BBIPAKEHHUSI, IPaBHiia IpeoOpa3oBaHUs CyMM
Y TIPOU3BEICHUI, TpaBUiIa PACKPHITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHouneHbl M MHOrowieHbl. CreneHb MHOrowieHa. ClOXEeHue, BBIYMTAHUE, YMHOXEHUE MHOIOYJIEHOB.
@opMyJIbl COKpPAIIEHHOI'O YMHOKEHUS: KBaJApaT CyMMBbl M KBajapaT pasHocTu. DopMyiia pa3HOCTH KBaJpaToB.
Paznoxenue MHOT'OUJICHOB
Ha MHOXUTEJIH.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHUS, IPaBHJIa IPEOOPa30BaHMsI YPABHEHHS, PABHOCHIBHOCTD YPaBHEHHIH.

JluneliHoe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO0 KOpPHEW JIMHEMHOrO0 YpaBHEHUS, PELIECHUE JIMHEHMHBIX
ypaBHeHui. CocTaBiieHHe ypaBHEHUH MO YCIOBHIO 3a/1auu. PenieHne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPaBHEHUIA.
JluneitHOe ypaBHEHHE C JIBYMS MepeMeHHBIMU U ero rpaduk. Cucrema JIByX JHHEHHBIX ypaBHEHUH C JIByMS
nepeMeHHbIMH. PelieHue cucreM ypaBHEHUIH cOcOOOM MOJCTaHOBKU. lIpuMepsl pelieHus: TEKCTOBBIX 3ajad ¢
MIOMOILIbIO CUCTEM YPaBHEHUII.

DOyHKUUHA

Koopaunara Toukn Ha npsMoil. UucioBble MpoMexyTKu. PaccTosHre MexIy ABYyMs TOUYKaMU KOOPAMHATHOMN
IPSIMOM.

[TpsimoyronbHas cuctema koopaunat, ocu OX u Oy. AbGcuucca 1 OpAMHATA TOYKU HAa KOOPAMHATHOM TIOCKOCTH.
[Ipumeps! rpadgukos, 3agaHHbIX Qopmynamu. UteHne rpadukoB peanbHbIX 3aBUcuMocTel. [lonaTtue ¢pyHKIuM.
I'paduk ¢ynkiuu. CpoiictBa (yHkumii. Jluneiinas ¢ynkuus, ee rpaduk. I'padux ¢ynkuum y = [X|.
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YPAaBHEHHI.

8-ii kiace

Yucsa ¥ BbIYUCICHUSA

KBanpatHeiii kopeHb u3 uucna. [lonstue o0 wuppaunoHasibHOM uMcie. JlecATuyHble MPUOIMKEHUS
uppanuoHanbHeIX uucen. CBoilcTBa apu(METHUECKUX KBAAPATHBIX KOpPHEM W HX MPUMEHEHHE K
npeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUHN U BEIYUCIECHUAM. [|efiCTBUTENbHBIE YHCTIA.

Crenens ¢ 11eJ1bIM NTOKa3aTelleM U ee cBoicTBa. CTaHAapTHAs 3alIMCh YUCIA.

AuiredpanyecKkue BbIpPasKeHUs

KBaapatHbIil TpexuiieH, pa30KeHHe KBaIpaTHOTO TPEXUJIEHa Ha MHOXKHUTEIH.

Anrebpanyeckas apo0b. OCHOBHOE CBOMCTBO ayreOpanueckoir apodu. CroxkeHue, BhIUMTAHUE, YMHOXEHUE,
NeNieHre anredpandeckux apooeil. PaiinonansHbie BRIpaXKEHUS U UX IPeoOpazoBaHue.

YpaBHeHHUs1 M HEpaBEHCTBA

KBagpatHoe ypaBHeHme, ¢opmyna KOpHEH KBaJIpaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEeHHIA,
CBOJISIIINXCS K TMHEHHBIM U KBapaTHbIM. [IpocTeiiimme n1poOHO-panoHaabHbIE YPaBHEHHUS.

I'padmuueckas uHTEpHpeTanysi YpaBHEHH ¢ IBYMS MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX yYpaBHEHUH C JABYMs
nepeMeHHbIMU. [IpuMepsl penieHns CUCTEM HEJIMHENHBIX YPABHEHUN C IByMS TIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CIocOOOM.

HucnoBsle HEpAaBEeHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ ofHON mepeMeHHON. PaBHOCWIIBHOCTH HEPABEHCTB.
Jlunelinble HEPABEHCTBA C OJIHOM NepeMeHHOM. CuCTEeMbI INHEWMHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM.
DOyHKUUHA

[Monstue Gpynkuuu. O6MacTh ONpeneaeHus] © MHOXKeCTBO 3HaueHu QyHKIMU. CriocoOb! 3aganust GyHKITHHA.



I'padux pyakmuu. Urenue cBoiicTB GyHkuu no ee rpaduky. [lpumepsl rpadukoB QpyHKIHH, OTpakarouux
peabHBIE TPOIIECCHI.

OyHKIUH, ONMUCHIBAIOUINE MPSAMYIO U 00paTHYIO MPOIOPLUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIUHU Y =
X%,y =x% y =X, y = [x|. Tpadudeckoe pemrerne ypaBHEHHIT 1 CHCTEM yPaBHEHHIA.

9-it knacc

Yuciia 1 BbIYHMCICHUSA

PanyonanpHble 4ncia, MppalMOHaIbHbIE YKCa, KOHEUHble M OCCKOHEYHbIE AeCATUYHbIE ApoOu. MHOKecTBO
JIeCTBUTENBHBIX YHCEI, IEHCTBUTEIIbHBIC YUCIIA KaK OECKOHEUHBIE JIeCATUYHbIE ApoOH. B3auMHO o1HO3HAUHOE
COOTBETCTBUE MEKJYy MHOKECTBOM JICHCTBUTEIBHBIX YACENT U KOOPAUHATHON IPSAMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEIN, apu(METHUECKUE TEHCTBUS C ICHCTBUTEIBHBIMUA YHCIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYXKAIOILEM MUPE.

[MpubmmxeHHoe 3HA4YEHWE BEIMYMHBI, TOYHOCTh NpuOmMKeHus. Oxpyriaenue uucen. [Ipukunka u oueHka
pE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHusI H HePaBEeHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUM, CBOISIIMXCS K TMHEHHBIM.

KBagparHoe ypaBHeHue. PelieHue ypaBHEHM, CBONAIIMXCA K KBagpaTHbIM. bHKBaJpaTHOE ypaBHEHHE.
[IpumMepsl penieHrsi ypaBHEHU TPEThEH U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenune npoOHO-paIOHANIBHBIX YpaBHEHHH. Pelenue TeKCTOBBIX 3aa4 anre0pandeckuM METOIO0M.
VYpaBHeHUe C AByMs NEpEeMEHHBIMM M ero rpaduk. Pemenue cucrem AByX JIMHEHHBIX YpaBHEHUH ¢ AByMs
IIEpEMEHHBIMU. Penienue cucrteM IByX YpaBHEHM, OJHO U3 KOTOPBIX JMHEHMHOE, a IPyroe — BTOPON CTEIEHHU.
I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHHBIX HEPAaBEHCTB C OJHOW IEPEMEHHOM. PernieHue CUCTEM JIMHEWHBIX HEPABEHCTB C OJHOM
nepemeHHoil. KBajparHble HepaBeHcTBa. I'paduueckas MHTepHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMHU.

DOyHKIUH

KBanparuunas ¢ynkmus, ee rpaduk u cBoiicta. [lapabomna, KOOpIMHATHI BEPIIMHBI TapaboIIbl, OCh CHMMETPUU
napabobl.

Ipadukn dysxmmii y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |X| i ux cBoiicTBa.

YuciioBbIe MOCIEI0BATEIBLHOCTH U NPOrPecCHN

[lonsiTHE 4YHMCIIOBOM MOCHEAOBATENBHOCTU. 3aJaHME MOCIEA0BATEIbHOCTH PpPEKYppeHTHOW GopMyloll u
dopmynoii nN-ro uieHa.

Apudmernueckas U reoMeTpuueckas nporpeccuu. @opmyisl N-ro uieHa apupMeTHYECKOH U TeOMEeTPUUYECKOM
IIPOrPECCUI, CYMMBI IIEPBBIX N-X YJICHOB.

N300paxkenne uieHoB apu(METUYeCKOM W TeOMETPUYECKOW MPOrpeccHil TOuKaMM Ha KOOPAWHATHOM
IUIOCKOCTH. JIMHEMHBIN U KCIOHEHIIUANIBHBIN pocT. CII0KHBIE TPOLIEHTHI.

Ilnannpyemblie pe3yJibTaTbl 0CBOCHUS NPOrPaAMMBbI

JInyHOCTHBIE pe3yabTAThI
JINYHOCTHBIE Pe3yJIbTaThl OCBOCHUS ITPOTrPaMMBI Y4€OHOTO Kypca «Aredpa» XapaKkTepH3yIOTCs:
1) naTpuoTHYecKoe BOCIIMTAHHUE!

e TIIPOSIBJICHUEM MHTEpPECA K MPOLUIOMY M HACTOSALIEMY POCCHUHCKOM MAaTEMAaTHKH, LEHHOCTHBIM
OTHOIIEHHEM K JOCTHXKCHHUSM POCCHICKHX MaTEeMaTHKOB M POCCHUICKOI MaTeMaTHYECKOH IIKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrMX HayKaX W MPUKIATHBIX cepax;

2) rpa;KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

e TOTOBHOCTHIO K BBIMIOJIHCHUIO O0S3aHHOCTEH IpakIaHWHA M peau3allii ero npas, MPEICTaBICHUEM O
MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOLEAYP
rpakIaHCKOro 001ecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO 3THYECKUX
npoOieM, CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHHEM JOCTHKCHUH HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYCCKUX ITPHUHIHUIIOB B ACATCIIBHOCTU y‘-IeHOl"O;

3) TpyAOBOE BOCIINTAHHE:

o YCTaHOBKOI\/'I Ha AdKTHUBHOC ydacTtue B pPEIICHUN MMPAKTUICCKUX 3a1a4 MaTeMaTHYEeCKOHN

HAIpaBJICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMaTU4ecKoro oOpa3oBaHMs Ha TPOTSHKEHHU BCel



JKU3HU JUISL YCIEIIHONW MPO(eCCHOHATBHOM JEATENLHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM HMHIAWBUIYAIBLHOW TPAacKTOPHH OOpPA30BaHUS M JKM3HCHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHME!

e CIOCOOHOCTBIO K SMOIMOHAIBLHOMY U 3CTETHYECKOMY BOCIIPUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a/1a,
pelIeHNH, PacCysKIeHUH, YMEHHEM BUJICTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOr'0 MO3HAHUS:

e OpHECHTAIMEH B JEATEIBHOCTH Ha COBPEMECHHYIO CHCTEMY HAy4YHBIX IPEACTABICHHH 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBCKA, IMMPHUPOABLI U 06H.[eCTBa, NOHUMAaHUEM MAaTeMaTU4YCCKOU HayKu
Kak cdepsl YeNOBEYECKON EATEIBHOCTH, 3TAalloB €€ pPa3BUTHA M 3HAYMMOCTH IS Pa3sBUTHS
OUBUJIN3alluu, OBJIAACHUCM A3BIKOM MATEMAaTUKU U MaTeMaTHYECKOU Ky.]’IbTypOI\/JI Kak CpCACTBOM
MO3HAHUS MUPA, OBJIAJICHAEM POCTEHIINMI HABBIKAMHU MCCIIEOBATEILCKOM eI TEIbHOCTH,

6) pusuueckoe Bocnutanue, GopMHpPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOLUHOHAILHOIO OJIATOIOTYYHSI:

e TOTOBHOCTHIO MPUMEHATH MaTeMaTHUYECKUE 3HAHHS B HHTEPECAX CBOETO 3/I0POBBS, BEICHHS 3J0POBOTO
obpasza ku3HM (310pOBOC MHTaHHWE, COANTAHCHPOBAHHBIM PEKUM 3aHATHH M OTAbIXA, PEryJspHas
(uszHyecKass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHH, MPU3HAHHEM CBOETO ITpaBa Ha
OIIMOKY M TAKOTO K€ IMPaBa JAPYroro 4eaoBeKa,;

7) IKOJIOTHYECKOE BOCIIUTAHHE:

° OpHGHTaHHeﬁ Ha MPUMCHCHHUEC MATCMATUYCCKUX 3HAaHUH AJI1 pClICHUA 3a1a4 B O6HaCTI/I COXPAaHHOCTHU
OKPY’KaroIled Cpeibl, IUIAHWHPOBAHHS IOCTYIIKOB W OLEHKH HX BO3MOKHBIX IOCIIEACTBUM JUIs
OKPY’KaroIlel Cpe/ibl, OCO3HAHMEM TIJI00AIbHOrO XapakTepa JKOJOTHYECKHX MpPOOJIeM W IyTeH WX
pelIeHNS;

8) amanTanus K H3MEHSIOLIMMCS YCJI0BHSM COMUATBLHON ¥ MPUPOAHOI Cpeabl:

e TOTOBHOCTHIO K JIEHCTBUSM B YCIOBHSIX HEONPEICIEHHOCTH, IIOBBIIICHUEM YPOBHS CBOEH
KOMIIECTCHTHOCTH 4€PEC3 MPAKTUUCCKYIO ACATCIBbHOCTL, B TOM YUCJIC YMCHUA YUUTHCA y APYTHUX JIIO[[efI,
npruoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHHSI, HABBIKM W KOMIIETEHIIMH U3 OIBITA JIPYTHX;

e HEOOXOIMMOCTHIO B ()OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYyTHpPOBATH WJCH, MOHSATHS,
THIOTE3b 00 OOBEKTaX W SABJICHHAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh JIE(MUIMTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETCHIIMH, TUTAHUPOBATh CBOE Pa3BUTHE;

e CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAI[MIO, BOCIIPMHUMATH CTPECCOBYIO CHTYAIIHIO KaK BBI30B,
TpeOyOUMii KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEUICHUS M ICUCTBUS, (HOPMYyIUpPOBATH U
OLICHUBAThH PUCKH U TOCIIEACTBHS, POPMUPOBATH OIIBIT.

MeranpeameTHblie pe3yabTaThbl
ITo3naBaTe/bHBIE YHHBePCcAJIbHbIE YUeOHbIe NeliCTBUS
ba3oBrble JornyecKkue NeHCTBHA:

e BBUIBIATh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, IOHATHIA,
OTHOLICHUHA MEXIYy HOHATHAMHM, (OPMYIHUPOBATH OINpPEICNICHUs] TOHATUH, YCTaHABJIMBATh
CYLIECTBEHHBI MpPHU3HAK KiIaccu(UKalMM, OCHOBAHUS JJsi OOOOLIEHUS W CPAaBHEHMSI, KPUTEPHUU
IIPOBOAMMOIO aHAJIN3a,

e BOCIPUHUMATh, POPMYIUPOBATH U MPeoOPa30BBIBATh CYKJIEHUS: YTBEPAUTEIbHbIE U OTPULIATEIIbHBIE,
€IMHUYHBIE, YaCTHbIC U OOIINE, YCIIOBHBIE,

e BBIIBJIATH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpEYUs B (akTax, IJaHHbIX,
HAOMIOACHUAX W YTBEpXKAEHUSX, MNpeangaraTb KpUTEpUHM [UId BBIABICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

e JIeNaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IE€IYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHH,
YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEp)KAEHHH (MpsMble M OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO HECIIO’KHBIE JI0Ka3aTeIbCTBA MATEMATUYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOAUTE PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHUS,

e BBIOMpATh COCOO perieHus y4eOHOH 3a1a4un (CpaBHUBATh HECKOJIbKO BAPHAHTOB PEIICHHUS, BEIOUpATh
HanOoJIee MOAXOAAIINN C YYETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nccienoBare/bcKkue 1eicTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI MHCTPYMEHT MO3HaHUs, (HOpMYyIHUpOBaTh BOMPOCHI,
¢bukcupyomye MNpoTUBOpEeYne, MpoOJieMy, CaMOCTOSITEIBHO YCTaHABIMBaTh HCKOMOE M JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;



e TPOBOAUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIaHY HECIOXKHBIM HKCIIEPUMEHT, HeOOoJbIIoe
UCCIIEIOBaHKE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, 3aBUCUMOCTEN 00BEKTOB
MEXTy COOOI;

e CaMOCTOSITENIBHO (POPMYJIMPOBATH 0OOOIIECHUS U BBIBOIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIOICHNS,
WCCJICTIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH MOJMYUYEHHBIX PE3YyIbTATOB, BEIBOJIOB 1 00OOIICHUN;

e TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEOI0KEHHUS O €T0 PA3BUTUU
B HOBBIX yCJIOBHSIX.

Pabora ¢ unopmanmei:

e BBISIBJIATH HEAOCTATOYHOCTh M HM30BITOYHOCTH WH(POPMAIUU, TAHHBIX, HEOOXOIUMBIX IJIsi PEIICHUS
3a/lauu;

e BBIOMpPATh, AaHATU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3INIHBIX BUIOB
u $hopM IpeICTaBICHHUS,

e BBIOMpaTh (OpMYy TpEACTaBICHHUS WHGOPMAIMU W HWUTFOCTPUPOBATH pelIaeMble 3aJladll CXEMaMHU,
JauarpaMMmamu, HHOUM rpaduKoil U uX KOMOUHAIMSIMY;

e OIICHWBATh HANEKHOCT, HHGpOpPMAIMM TIO  KPUTEPHSM, TNPEUIOKCHHBIM  YUUTEIEM  WIH
chOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIE T1eiiCTBUA:

e BOCIPUHUMATh U POPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMH U LIEJSIMHU OOILIEHUS, SICHO,

TOYHO, TPAMOTHO BBIPQKATh CBOIO TOUYKY 3PCHHSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 XO/ly PEIICHU 3a/1a4l, KOMMEHTHUPOBAThH MOy4YEHHBIN Pe3ybTaT;
B XO0JIc OOCYXKICHHSI 33aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbI, MPOOJIEMBI, pPeraeMon
3a/lauM, BBICKA3bIBaTh HJIEW, HAIIEJICHHBbIE HAa IOHCK PEILICHHs, COMOCTAaBISTh CBOM CYXKICHUS C
CYXICHHSIMH JPYTMX YYaCTHHKOB JUAJIOTa, OOHApYKHBAaTh pa3jMdde M CXOJCTBO ITO3UIMH, B
KOPPEKTHOI opMme GopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS,

e TIPEICTABJIATH PE3YJIbTATHI PEIICHUS 3aa9H, IKCIICPUMEHTA, UCCIICOBAHHUSI, IPOCKTA, CAMOCTOSATEIHHO
BBIOMpATh (popMaT BBICTYIUICHUS C YUETOM 3ajau MPe3eHTAllMU U OCOOCHHOCTEHN ayAuTOpUH;

e TIOHMMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIWBHIYATbHOW pabOTBhI MpU pEHICHUH
y4eOHBIX MaTeMaTUYECKUX 3a/1ay;

e TIPUHUMATH IEJIb COBMECTHOW JESATCIBHOCTH, IUIAHUPOBATh OPTaHHU3AIMIO COBMECTHOH pabOTHI,
pacnpenensatb BHIbI paboT, JOrOBapUBAThHCS, OOCYXKIaTh MPOIECC M pe3yibTarT paboTsl, 00001IaTh
MHEHUS HECKOJIBbKUX JIFOJEH;

e y4acTBOBATh B IPYMNMOBBIX (hopmax paboThl (0OCYKICHUS, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI H
1p.), BBIMOJHATH CBOKO YacTh pabOTBl M KOOPAWHHPOBATH CBOU JCHCTBHSI C JIPYTHMH YICHAMH
KOMaHJbl, OIEHMBAaTh KadyecTBO CBOEro BKJIaga B OOMMI MPOAYKT 1O  KPUTEPHSM,
c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anusi:

e CaMOCTOSITEILHO COCTABIIATH IUIaH, alrOPUTM pelieHUs 3aaaud (MM €ro 4acTth), BBIOMpATh CIIOCOO
pElIeHUsT C YYETOM HUMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh W
KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4eTOM HOBOW MHGOPMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJIEKT:

e BIJAJIETh CIOCOOAMU CAMOTIPOBEPKHU, CAMOKOHTPOJISI IPoOIlecca U pe3yabTaTa pElIeHUs MaTeMaTHYeCKOU
3aJ1a4H;

e TIPEIBUIECTH TPYAHOCTH, KOTOPHIE MOTYT BO3SHUKHYTH MPH PEIICHUH 33J1a4d, BHOCUTH KOPPEKTUBHI B
JeSATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIIGHHWBAaTh COOTBETCTBHUE pe3yNibTaTa ACSITENbHOCTH IMOCTABICHHOW WENW U YCIOBUSM, OOBSICHATH
MPUYMHBI  JIOCTMOKEHUS WM  HEIOCTIDKEHHWS IIeJI, HaXOAWTh OMMOKY, JaBaTh OIEHKY
MPHUOOPETEHHOMY OTIBITY.

IIpeameTHbIE Pe3yJIbTATHI

7-ii KJacc

K xoHIily 00y4yeHus B 7-M KJ1acce 00y4Jaronuiics MOTYYUT CIEAYIONINE PEAMETHBIE Pe3yIbTaThI.

Yuciaa 1 BBIYHCTICHUS

BrInonHsATh, coueTast yCTHbIE ¥ MUCHbMEHHBIE PUEMBI, apu(PMeTHYECKUe NeUCTBUS C PAIMOHAIBHBIMH YHCIIAMH.
Haxoauth 3HaYeHWs YUCIOBBIX BBIPAKECHHM, MPUMEHSTH Pa3HOOOpa3HbIE CHOCOOBI M TMPUEMBI BBIYHCICHUS
3HauUEHUH APOOHBIX BBIPAKECHHM, COIEPIKAIIUX OOBIKHOBEHHBIC U AECATUYHBIC APOOH.



[Tepexomuts OT oOmHOW (OPMBI 3alMUCH 4YKMCEl K Jpyroi (mMpeoOpa3oBBIBaTh JCCATHYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B ICCITHYHYIO, B YaCTHOCTH B OECKOHCUHYIO JECATUYHYIO APOOH).
CpaBHUBATh U YIOPSAIOYNBATH PAllMOHAIbHBIE YHACA.

OKpyrasTh Yncia.

BbINONHATE NPUKHUIAKY M OLEHKY pE3yJbTara BBIYMCICHWM, OLEHKY 3HAYEHUW YHUCIIOBBIX BBIPAXKCHUMU.
BEINONHATE NEHCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU ITOKA3aTEISIMU.

[IpumeHATh NpU3HAKY IETMMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYPaIbHBIX YUCEN.

Pemarhe npakTUKO-OPUEHTHPOBAHHBIEC 3aJa4d, CBA3AHHBIC C OTHOLIEHUEM BEJIIMYUH, NPONOPLHMOHAIBHOCTBIO
BEJIMYMH, POLIEHTaMU, UHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUS 33J]a4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMM paccMaTpUBaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHHUs

Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATh €€ B MPOLIECCE OCBOEHUS Y4eOHOro
MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MTPU 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BeimonuaTe mpeoOpa3oBaHus IENOT0 BBIPAXEHHS B MHOTOWIEH MPUBEJICHUEM NOJOOHBIX CJaraeMblX,
PACKPBITHEM CKOOOK.

BbINONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha MHOTOWIEH, MPUMEHSTH (HOpMyIibl
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IIOMOIIbIO BBIHECEHUS 3a CKOOKHM O0OILIero
MHOXHTEJIs], FPYNIUPOBKU CJIaraeMblX, IPUMEHEHUS (OPMYJI COKPAILIEHHOI'O YMHOKEHHUS.

[IpumensTe mpeoOpa3oBaHWsT MHOTOWICHOB JUISI PEUICHHS pa3MYHBIX 3aJad M3 MaTEeMAaTUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHOM IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHN C HATYpaIbHBIMU MTOKA3aTEISIMU JIJIs IPeoOpa30BaHMsI BhIpaKEHUH.
YpaBHeHUs] M1 HEPABEHCTBA

Pemrats nuHeEHBIE ypaBHEHMS C OJTHOM IIEPEMEHHOM, IPUMEHSS IIpaBUjla Iepexoia OT UCXOAHOTO YPaBHEHUS K
paBHOCHUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTHHEHHBIX YPAaBHEHHHA U UX CHCTEM.

[TonOupats mpuMepsl nap Yuces, ABISIOIMINXCS pellieHHEeM JIMHEHHOI0 YpaBHEHUS C IByMs IEpEMEHHBIMHU.
CTpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(uK JIMHEHHOTO ypaBHEHHUS C IBYMS IEPEMEHHBIMH, IOJIB3YSACh
rpauKoOM, IPUBOAUTE PUMEPHI PELICHNUS YPaBHEHHUS.

Pemate cuctembl ABYX JTMHEWHBIX YPaBHEHHH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE TPpadUIECKH.

CocraBiATh M pemiarh JMHEHHOE YPAaBHEHHWE WM CHCTEMY JIMHEHWHBIX YPAaBHEHHMH II0 YCIOBHUIO 3aJ1a4H,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4yM MMOJTYYEHHbIN pe3ynbTar.

DOyHKIUH

N306paxkaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH,
MHTEPBaJIbl, 3alIUCHIBATh YUCIOBBIC IPOMEXKYTKH Ha alNreOpanyeckoM si3bIKe.

OtmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpAMHATaM, CTPOUTh TpadUKHU JIMHEWHBIX
¢Gynkuuit. Ctpouts rpaduk GyHKImU Y = [X|.

OnuceIBaTh ¢ MOMOLIBIO (PYHKIIMI U3BECTHBIE 3aBUCMOCTH MEXK/1y BEIMYMHAMU. CKOPOCTb, BPEMS, paCCTOSIHUE,
IIeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTh, BpeMsl, 00beM padoThI.

Haxoauth 3HaueHne QyHKIIMU IO 3HAYEHUIO €€ apryMeHTa.

[ToHumarp rpaduueckuil crnoco® MpeAcTaBIeHUs M aHalu3a MH(OpPMAIMM, U3BJIEKATh M MHTEPIPETUPOBATH
MH(pOpPMaLIMIO U3 TPAQUKOB peabHBIX MPOILIECCOB M 3aBUCUMOCTEH.

8-1 kJ1ace

K konIy 00y4yenus B 8-M kJiacce 00y4JaroImuics MONIYIUT CISAYIOIINE TPEMETHBIE PE3YIIbTaTHI.

Yuciia 1 BbIYMCICHUA

Hcnonp30BaTh HayallbHbIE MPECTABIEHUS O MHOXKECTBE JEMCTBUTENBHBIX YHCEN JUIsl CPAaBHEHUS, OKPYIJICHUS U
BBIYUCIICHHUH, N300paXkaTh JeHCTBUTENIbHBIEC YHCIIA TOYKAMH Ha KOOPIMHATHOM MPSIMOI.

[TpuMeHsTh MOHATHE apU(PMETHUECKOrO KBaJAPAaTHOTO KOPHS, HAXOIUTh KBaJlpaTHbIE KOPHM, MCIIONb3Yyd MpU
HEOOXOMMOCTH KAJIBKYJIATOP, BBIOIHATH NPEoOpa3oBaHMs BBIPAKEHUH, COAEPKAIIMX KBaJpaTHbIE KOPHH,
HCITOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBath 3amucy 0OJIBIINX U MAJIBIX YMCET ¢ TOMOIIBIO AECATUYHBIX Ipo0Oeii u crenenei yncia 10.
AuiredpanuecKkue BbIpasKeHUs

[IpuMeHsATh MOHATHE CTENEHU C LENbIM MOKa3aTelleM, BBIIOIHATh MPeoO0pa3oBaHMs BBIPAKEHUH, COJEpKALINX
CTEMEHH C LEeJIbIM MTOKa3aTeJIEM.

BhINONMHATE TOXKAECTBEHHBIE MPEOOpa30BaHMsl pallMOHAIBHBIX BBIPAXEHWH Ha OCHOBE NpaBWI JIEHCTBUU Han
MHOTOYJICHAMH U alredpandecKuMu ApoOsSMHU.



PackmnanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUNM I PpEHICHMs] pPa3IMYHBIX 3a7ad M3 MaTeMaTHKH, CMEXHBIX
IPEIMETOB, U3 pEAIbHON IPAKTUKH.

YpaBHeHus1 1 HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHBIE YPAaBHEHMSI U PALMOHAJIbHBIE YPaBHEHUS], CBOJSALIMECS K HUM, CUCTEMBI JBYX
YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoaMTH INpPOCTEHIIME HCCICNOBAHMS YPAaBHEHUM W CHCTEM YPAaBHEHUW, B TOM 4YHCIE C NPUMEHEHHEM
rpaguyYecKuX MpeacTaBieHui (yCTaHABINBATh, UMEET JIM YPAaBHCHUE WJIM CHCTEMa YPaBHCHUMN pEIICHHS, CCIIH
UMEET, TO CKOJIbKO, U TIp.).

[lepexonuTh OT cioBecHOM (OPMYIHMPOBKHU 3aJaud K €€ aaredpanyeckoil MOoJeNu ¢ MOMOUIbI0 COCTaBICHUS
YPaBHEHHUS WM CUCTEMBbl YPAaBHEHMH, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/layMl IOJyYEHHBIN
pe3ynbTar.

[IpumeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PELIATh JIMHEHHbIE HEPABEHCTBA C OJHOMN
MEPEMEHHOI U MX CHCTEMBI, 1aBaTh IpadUyecKyr0 UIUTIOCTPALIUI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMbI
HEPABEHCTB.

DOyHKIUHA

[ToHumare W WUCHOJIL30BaTh (PYHKIIMOHAIBHBIC TOHITUS M S3bIK (TCPMHHBI, CUMBOJHMYECKHE OOO3HAUYCHUS),
OTIpeeNATh 3HaYeHHe (PYHKLINHU [0 3HAUEHHUIO apryMEHTa, ONpeAeNsaTh CBOMCTBAa (PyHKIINHU 1O ee TpaduKy.
Ctpouts rpaduky smeMenTapHbIx GyHKImid Buga: Y = K/X, y = X2, y = X3,y = [X|, y = VX. OmucsiBaTh cBoiicTBa
YHUCIIOBOM (PYHKIIMU 110 ee TpaduKy.

9-it kaace

K kon1y o0ydenust B 9-m kJiacce 00y4yaronuiics MOIy4YHUT CIASAYIONINE IPEAMETHbBIE Pe3yIbTaThI.

Yuciia ¥ BbIYHMCICHHSA

CpaBHMBATh U yIOPSAAOYUBATH PALIMOHATIBHBIE U HPPALMOHAIbHBIEC YUCIIA.

BeimonsaTe apudmerndyeckue NeHCTBHUS C pallMOHAIBHBIMUA YMCIIaMH, COYETasi YCTHBIC ¥ TMCbMEHHBIE MTPUEMBI,
BBIIIOJIHSITh BBIUUCIIEHUS C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxonuTte 3HaueHus CTeNeHEeW C LEeNbIMM I[I0Ka3aTeasiMM M KOPHEW, BBIUMCISTH 3HAUEHUS UHCIOBBIX
BBIPKEHHUM.

OKpyrisiTh JI€HCTBUTENIbHBIE YHWCIA, BBINOJIHATH NPUKUIKY pe3yjbTaTa BBIYUCICHHH, OLEHKY YHCIIOBBIX
BBIPKEHHUM.

YpaBHeHusI U HEPaBEeHCTBA

Pemarp nuHelHble M KBaJpaTHBIE YPAaBHEHMs, YpPaBHEHHMs, CBOJSAIIMECS K HHUM, MpocTelline apoOHO-
paluoHaIbHbIE YPAaBHEHUS.

Pemats cuctemsl 1ByX JTUHEMHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMHU U CUCTEMBI JBYX YPaBHEHMI, B KOTOPBIX
OJIHO YPaBHEHHE HE SIBISETCS IMHEHHBIM.

Pemate TekcTOBBIE 3a7jauu anredpandeckuM CriocoOOM € TIOMOIIBIO COCTABIICHUS] YPAaBHEHUS W CUCTEMBI JIBYX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh mIpOCTEHIINE MCCIENOBAHUSA YPAaBHEHMM M CHCTEM YPABHEHMM, B TOM YHCIIE C IPUMEHEHUEM
rpaguyYecKux MpeacTaBiIeHui (yCTaHABIMBATh, UMEET JIM YPaBHCHUE WM CUCTEMa YPaBHCHUMN pEIICHHS, SCIIH
MMeEeT, TO CKOJIBKO, H Tp.).

Pemats nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaTh pEIlIEHHWE HEPAaBEHCTB HAa YHCIIOBOM
IPSIMOM, 3aIIMCBIBATH PEILIEHUE C IIOMOIBIO CHMBOJIOB.

Pemath cucTteMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAJIPATHOE HEPABEHCTBO,
n300pakaTh pelIeHHe CHCTEMbl HEPaBEHCTB Ha 4YHCIOBOH MpPsMOM, 3aluChIBaTh PEIIEHHE C TOMOIIbIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUH Pa3IMUYHBIX 33]ad.

DOyHKIUHA

Pacno3naBare (QyHKIMHM H3y4eHHBIX BHJIOB. IloKa3bIBaTh CXEMaTHUECKH pACIONIOKEHHE Ha KOOPAUHATHOU
mockocti rpadukos Gyrkimit Buga: Y = kx, y = kx + b, y = k/x,y=ax®? +bx + ¢,y =x%, y=Vx, y = [x|. B
3aBHCHUMOCTH OT 3HaU€HHH KO3 PHUIIMEHTOB, OMUCHIBATh CBOMCTBA () YHKIIMHA.

Ctpoutpb 1 n300paxkatb cxeMaTH4eCKH TpaduKy KBaJpaTUIHBIX (QYHKIUH, ONHUCHIBATh CBOICTBA KBaJIpaTHUHBIX
GyHKIMH MO X TpaduKaM.

PacrioznaBate kBagpaTHuHyro GYHKIOUIO MO (QopMmyse, NMPUBOAUTH IMPUMEPHl KBaAPaTUUYHBIX (QYHKIMHA U3
peanbHOM JKU3HU, PU3UKH, TEOMETPHH.

Yucii0Bble NOCJIE10BATEIBHOCTH U MPOrPECcCUH

Pacnio3naBath apupmMeTHYECKyI0 U T€OMETPUYECKYIO IPOTPECCUH MPH Pa3HBIX CIIOCO0AX 3a/1aHusl.



BbINOMHATE BBIYUCIIEHUSA C HCIONb30BaHUEM (OpMyn N-To uieHa apuPMETHUYECKOH M TeOMETPHUYECKOH
MPOrPECcCUii, CYMMBI MEPBBIX N YICHOB.
N300paxkaTh 4ieHbl TOCIEA0BATEIPHOCTH TOYKAMU Ha KOOPAUHATHOW MIOCKOCTH.
Pemath 3amauu, CBsI3aHHBIC C YUCIOBBIMH TIOCIIEIOBATEILHOCTSIMU, B TOM YHCJIC 3a/1a4d U3 peabHO# Ku3HU (C
UCIIOJIb30BAHUEM KaJIbKYJIATOPA, IIUPPOBBIX TEXHOJIOTHH).

TemaTnueckoe NJIAHUPOBAHME

7-# KJace
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne | HammeHoBaHMe pa3/ie/ioB U (mudpoBbie)
n/m | TeM MpPOrpamMmbI Beero Kontpoabnere | [IpakTuieckne | ogpazoarebHbie
padoThI padoThI pecypcbl
1 Yucna Hu BBIUMCJICHMUSI. o5 1 bubnuoreka LIOK
ParnmonansHbIe uncia https://m.edsoo.ru/7f415b90
9 AnrebOpanueckue 27 1 DOP. «Anrebpa, 7 kmace», 000
BBIpaKECHUA «IKnace»
bubnnorexa HOK
3 YpaBHeHUs i HEPABCHCTRA 20 1 https://m.edsoo.ru/7f415b90
4 Koopnunatet u  rpadukm. 24 1 DOP. «Anrepa, 7 knace», OO0
DyHKIMU «IKmace»
5 I o —_— 6 1 DO0P. «Anrebpa, 7 kmacc», OO0
p «SIKnaccy
OBUIEE KOJIMYECTBO YACOB 102 5 0
I1O ITPOI'PAMME
8-if kyacc
HanMenopanme Konn4yectBo yacos DJIEKTPOHHBIE
Ne (uudpoBrbie)
n/n | PA3AcI0B " Tem Koutpouanbubie | [IpaKTHYECKHE | 0fnazoBaTelbHbIE
NPOrpaMMblI Bcero 6 6 P
1 Yupcna W BBEIYMCIICHUS. 15 bubnuoreka 1HOK
KBagpatHbie kKopHU https://m.edsoo.ru/7f417af8
Uucna ©  BBIYUCIICHUS.
2 Cremens c enbiM | 7 DO0P. «Amnrebpa, 8 xiaccey,
I 000 «AKmnace»
MoKa3aTeseM
Anrebpanueckue DOP. «Anre6pa, 8 kiace»,
3 BeIpakeHus. KBanpartHsrii [ 5 1 000 «iIKnace»
TpeXuJieH
Anrebpanyeckue DOP. «Anrebpa, 8 knace»,
4 BBIPKEHUS. 15 1 000 «fIKnacc»
Anrebpanueckas 1poOb
YpaBHeHus u
5 HepaBeHCTBA 15 1 D0P. «Anrebpa, 8 xmaccey,
) 000 «AKnace»
KBagparHble ypaBHEHMS
6 YpaBHeHus " 13 DOP. «Anrebdpa, 8 kinacc»,
HepaBeHCTBAa.  CHCTeMBbI 000 «fIKnace»

\/



YpaBHEHUU
YpaBHeHus " DOP. «Anredpa, 8 kmacey,
7  |HepaBeHCTBA. 12 1 000 «IKnacc»
HepasencrBa
8 d)yHK]_[I/II/I. OCHOBHBIE 5 DO0P. «Anredpa, 8 kimacey,
MOHSTHUS 000 «iKmace»
9 (I)yHKuHH. YucioBble DO0P. «Anrebpa, 8 kmacey,
(byHKLII/II/I 9 000 «Kmace»
10 IToBTOpEeHne nlo 5 DOP. «Anrebpa, 8 kacey,
0606111IeHIE 000 «iKmace»
OBIIEE KOJIMYECTBO 102 6 0
YACOB 110 ITPOIT'PAMME
0-if kJ1ace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHOBaHHe pPa3/iesioB (umdposbie)
n/n | 4 TeM mporpaMMabl Beero Kontpoarnsie | [IpakTuieckue | ggpasoparensHblie
paboThI paboThI pecypebl
1 Yucna Hu BBIYUCJIEHUSA. 9 bubanorexa HOK
JleicTBUTEIbHBIE YKCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHHsSI U HEPABEHCTBA.
2 VpaBHEHUS c oxHoii | 14 1 D0P. «Anrebpa, 9 xmaccey,
p o 000 «Kmacey»
MIEPEMEHHOMN
3 VYpaBHEHUSI W HEpPABEHCTBA. 14 1 D0P. «Anrebpa, 9 kiacey,
Cucremsl ypaBHeHUN 000 «IKnace»
4 YpaBHEHHsIT U HEPABEHCTBA. 16 1 O0P. «Aunrebpa, 9 xmaccy,
Hepasenctpa 000 «IKnace»
D0P. «Aunrebpa, 9 xmaccey,
5 DyHKIHY 16 1 000 «Knace»
6 YucnoBbie 15 1 DOP. «Anrebpa, 9 kmacc»,
IOCJIEA0BATEILHOCTHU 000 «Knace»
7 [ToBTOpenue, oOoOIIEHNE, 18 1 <...> DOP. «Anrebpa, 9
CHCTeMaTH3alus 3HaHUH knaccy, 000 «IKnace»
OBIIEE KOJIMYECTBO 102 6 0
YACOB 110 ITPOI'PAMME

IIpoBepsiembie TpeboBaHus K pedyabrataMm ocBoeHuss OOII u as1ieMeHTBbI conepKaHust

7 knace

IIposepsiemble TpeOOBaHus K pesyiabraram ocBoennss OOIT

Kon . .

DOBEDSIEMOLo IIpoBepsiemble mnpeAMeTHbIE Ppe3yJbTaTbl OCBOCHHSI OCHOBHOIl 00pa3oBaTe/bHOM
posep NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

pe3yJbTarTa

1 Yucna v BIYMCIECHUS

11 BbimonHsATe, coyeTas YCTHbIE M IHCbMEHHBIE TpUEMBbl, apupMeTHUYecKhe JIeHUCTBUSA C
' paloHaIbHBIMU YHCIAMHU




HaxoauTte 3Ha4eHUs1 YMCIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpPA3HbIE CIIOCOOBI M MPHUEMbI

1.2 BBIYHCIICHHS] 3HAYCHUH JPOOHBIX BBIPAKECHHH, COACPIKAIIUX OOBIKHOBEHHBIC W JCCITHYHBIC
npobu
[TepexomuTh OT OJIHO GOpPMBI 3amucH Yrcen K Apyroi (mpeoOpa3oBbIBaTh AECATHYHYIO IPOOb
1.3 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO JIECATHYHYIO
Jpo0OBb)
14 CpaBHMBATh U YIOPSI04YMBATh PAllMOHAJIBHBIE YHCIIA
1.5 OKpyrJaTh yncia
16 BBINONHATE MPUKHUIKY M OIEHKY pe3ysibTaTa BBIYMCICHUH, OIEHKY 3HAYEHUH YHCIOBBIX
' BbIpa)K€HUI. BBINONIHATE AEHCTBUS CO CTENEHAMHU C HaTypajlbHBIMU OKA3aTEIIMU
1.7 [TpuMeHSTH PU3HAKH JEIIMMOCTH, Pa3I0KEHUE Ha MHOKHUTEIHM HATYPAIbHBIX YHCENT
Pemate mpakTUKO-OPUEHTHPOBAHHBIC 3aJayd, CBSA3aHHBIE C OTHOIICHWEM BEJUYHH,
1.8 IPONOPLHUOHAIBHOCTBIO BEIMYUH, HPOLIEHTAMM, HHTEPIPETUPOBATh PE3YyJbTAThl PELICHUs
3a[a4 C y4eTOM OTPaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMH PacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonb3oBaTh anreOpandyeckyrd TEPMHUHOJIOTHIO U CHUMBOJIMKY, NPUMEHATh €€ B Ipolecce
' OCBOEHUS yueOHOro MaTepuana
2.2 HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHHUH MTPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX
23 BeinonHATe npeoOpa3oBaHUs LIEJIOr0 BBIPRKEHUS B MHOIOYIEH IPHUBEICHHEM MOJ00HBIX
' CJIaraeéMbIX, pacCKpbITUEM CKOOOK
24 BbINonHATE YMHOXEHHE OJJHOWIEHA HA MHOTOWIEH U MHOTOYWIEHA Ha MHOTOWIEH, IPUMEHSTh
' (dopMyJibl KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH
OcCymiecTBIATh Pa3IoKeHNE MHOTOWICHOB Ha MHOXKHTEIH C MOMOIIBIO BRIHECEHHS 32 CKOOKH
2.5 o0IIero MHOXHUTENs, TPYNIUPOBKU CJaraéMblX, IHPUMEHEHHs (QOpPMYyJ COKpAIIEHHOrO
YMHOKEHUS
26 [TpumeHsTh IPeoOpa30BaHUSI MHOTOWIEHOB JJISl PELICHUs Pa3IUYHBIX 33Jad U3 MaTeMaTHKH,
' CMEXHBIX MPEIMETOB, U3 peaTbHOW MPAKTUKU
57 Hcnonb30BaTh CBOWCTBA CTEMEeHEN C HaTypajJbHBIMU IOKa3aTeJIMU JJIs MPpeoOpazoBaHMs
' BBIPAKECHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHeliHble ypaBHEHHs C OJHOW IEpeMEHHOM, NpHUMEHsSs MpaBuUiIa IMepexona OT
3.1 MCXOJIHOTO YpaBHEHHsI K PaBHOCWIBHOMY eMmy. lIpoBepsiTh, SIBIS€TCS JTM YUCIO KOpPHEM
ypaBHEHUS
3.2 [TpumeHsTH rpaduyeckre METOIbl IPH PELLICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM
33 [TonOuparhs mpuUMepsl Map YuCell, SBISIOMNXCS pEIIeHUeM JIMHEHHOTO ypaBHEHHS C JIBYMS
' MePEeMEHHBIMHU
34 CtpouTh B KOOPIUHATHON IUIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHHS C IBYMs IIEPEMEHHBIMH;
' MOJIB3YSCh TPaPUKOM, IPUBOIUTH PUMEPHI PEIICHUST YPaBHEHUS
35 Pemate cucteMbl JByX JIMHEWHBIX YpaBHEHHUH C JBYMs TIEpEMEHHBIMHM, B TOM 4YHCIE
' rpaduyecku
36 CocTaBisTh U pemnath JUHEHHOE ypaBHEHUE UM CUCTEMY JIMHEWHBIX YpaBHEHUH 10 YCIOBUIO
' 3a[a4i, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYUYEHHBIH pe3yabTaT
4 Koopaunats! u rpapuku. OyHkunu
41 N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 33aJJaHHBIM KOOpIUHATaM,




Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIEC IPOMEXYTKU Ha alredpanuecKkoM s3bIKe

4.2 OtmeudaTh B KOOPJMHATHOM TUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATAM
4.3 Crpouts rpadpuku muHeiHHbIX QyHKIHHA. CTpouTh rpaduk GyHKIUN Y = [X|
OnwuceiBaTh ¢ MOMOIIBIO (PYHKIMI HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMU: CKOPOCTH,
4.4 BpeMsl, pacCTOSHME, LIEHY, KOJUYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBHOCTH, BpeMs, 00beM
paboThI
4.5 Haxoauts 3HaueHne GpyHKIMH 110 3HAYCHUIO €€ apryMEHTa
46 [Tonumate rpaduyeckuii crnocod mpeacTaBieHHs W aHaidu3a HH(pOpMaluM, H3BJIEKaTh U

MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH

IIpoBepsiemMble J1eMEHTBHI COIePKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

1 Yucna v BIYMCIECHUS

11 JpoOu OOBIKHOBEHHBIE U JECSATUYHBIC, MEPEXOA OT OJHOW (OpMBI 3amuMcu Apodei K ApPYyrou.

[TonsiTHEe palOHANIBHOIO YKCIIA, 3aIIMCh, CPABHEHUE, YIIOPSIL0YMBAHNE PALIMOHAIBHBIX YHCEI

19 Apudmerndeckue IeHCTBUS C pallMOHAIBHBIMU YnciIaMu. Perienue 3a1ad U3 peaabHON MPaKTHKH
' Ha YacTH, Ha JpooH

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpejAeieHue, NpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
' OTpeIeTICHUS, 3aMUCh OOJBIINX YUCEI

14 [TporneHTHI, 3aNKCh MPOIIEHTOB B BUAE APOOH U JAPOOH B BUAE NPOLEHTOB. TpH OCHOBHBIC 33/1a4H
' Ha MPOLICHTHI, PELICHHUE 3a]a4 U3 PEaJIbHON IPAKTUKHU

1.5 IIpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIHN HATYPAIBHBIX YHCEIT

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLMOHATBHOCTH

2 Anrebpanyeckue BhIpaXeHUs

21 [lepeMeHHBIE, YHCIIOBOE 3HAUEHUE BBIPAXKEHHUS C INEepeMeHHOM. JlomycTuMble 3Ha4YeHHUs
' MEePEMEHHBIX

2.2 [TpencraBiaeHne 3aBUCMMOCTH MEX/ly BeTMUMHAMHU B Buje GopMyibl. Beraucnenus no gpopmynam

2.3 [TpeoOpa3zoBanre OYKBEHHBIX BBIPQXKEHUM, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM MOKa3aTelleM

25 OpHowneHbl u MHorowieHsl. CreneHb MHorowieHa. CJ0Xe€HHE, BBIUWTAHUE, YMHOXKXEHHUE
' MHOT'OWIEHOB

26 DopMyIBI COKpAIIEHHOTO YMHOXKEHUS: KBAApPaT CyMMBbI M KBajpar pazHocTu. PopMyiia pa3HOCTH
' KBaJpaToB. PaznojxeHne MHOTOYWIEHOB HA MHOXHUTENN

3 YpaBHeHUS

31 VYpaBHeHHe, KOpPEeHb YpaBHEHHMs], IMpaBWJIa MpeoOpa3oBaHUs YpaBHEHHUS, PABHOCUIBHOCTH
' yYpaBHEHUN

32 JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHMS, pEIICHUE
' JIMHEUHBIX YpaBHEHUN

3.3 CocraBieHne ypaBHEHUH 10 YCIOBUIO 33Ja4i. PeleHre TeKCTOBBIX 3a7au C IIOMOILBIO YPAaBHEHUM

3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK

35 Cucrema JByX JHMHEWHBIX ypaBHEHUIl C JByMs NepeMEHHbIMU. PelleHue cucreM ypaBHEHUI

CII0COOOM IIOACTAaHOBKHM. HpI/IMepBI pemCHUs TEKCTOBLIX 3aa4 C IOMOIIIBIO CUCTEM ypaBHeHI/Iﬁ




4 Koopaunats! u rpadpuku. @yHkuun

4.1 Koopaunara Touky Ha psSMoit

4.2 YucnoBbie TpoMEKYTKH. PaccTosiHrEe MEXTy ABYMS TOYKAMU KOOPAUHATHOW MPSIMOI

43 HpﬂMoyroanflﬁ cucrema KoopauHat, ocu OX m Oy. Abcuucca M opAMHATA TOYKH Ha
KOOPJMHATHOM TIOCKOCTH

4.4 [Tpumepsl rpadukoB, 3a1aHHBIX hopMynamu. UteHne rpauKoB pealbHBIX 3aBUCHMOCTEH

4.5 [Tonsitue pynxuun. I'padux ¢pynkumu. CroricTBa QyHKIHIA

4.6 Jluneitnas gynkuus, ee rpaduk. ['paduk Gpynkumm y = [x|

4.7 I'padpuaeckoe pernieHue IMHEHHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPAaBHCHHI

8 kiace

IIpoBepsiemble TpeGoOBaHus K pe3yiabratam ocBoenuss OOIT

Kon . .
IDOBEDSEMOL0 IIpoBepsiemble mpeAMeTHbIE Pe3yJbTAaThbl OCBOEHHSI OCHOBHOIi 00pa3oBaTebLHOM
posep NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJbTara
1 Yucna v BIYKCICHUS
Hcnonp30BaTh HayalbHBIE MPEJICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN s
1.1 CPaBHCHHSI, OKPYIVICHUS W BBIYHCICHHUM, M300paKaTh JCUCTBHUTEIbHBIC YHCIA TOYKAMU Ha
KOOPJMHATHOMN MpAMOI
[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAWUTH KBaJpaTHBbIE KOPHH,
1.2 UCIIONIB3YS. TPU HEOOXOJMMOCTH KAIBKYJISITOP, BBIMONHITH MPEOOPA30BAHUS BBIPAKCHHIA,
coJleprKalIiX KBaJpaTHbIe KOPHU, UCTIOIB3Ys CBOMCTBA KOPHEH
13 M cronp30BaTh 3amucu OONBIINX W MAJIBIX YUCEI C MTOMOIIBIO IECATHYHBIX APO0ei U cTeneHen
' yrcna 10
2 Anrebpanueckue BbIPAXKEHUS
21 [IpuMeHSTh TMOHSATHE CTEMEHW C IEJbIM I[TOKa3aTejeM, BBITIONHATh MPEeoOpa3oBaHUs
' BBIPAXEHHH, COIEPIKAIUX CTEMIEHU C LIeTbIM MOKa3aTeaeM
99 BBIOTHATE TOXKIECTBEHHBIE TPEe0Opa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUH HA OCHOBE MPABHII
' JENCTBUI HAaJl MHOTOUJICHAMHU U alreOpandeckuMu Ipo0sMu
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUJIeH HA MHOKUTEIH
24 [TpuMmeHsTh TIpeoOpa3oBaHus BBIPAKCHUW ISl PEIICHUS Pa3IMIHBIX 33J1a4 U3 MAaTeMAaTHKH,
CMEXHBIX MPEAMETOB, U3 peaTbHOU MPAKTUKU
3 YpaBHEeHHS 1 HEpaBEHCTBA
31 Pemath nuHEHHbBIE, KBaJIpaTHBIC YPAaBHEHUS M PAIlMOHATBHBIC YPABHCHHUS, CBOJSIINECS K HHUM,
' CUCTEMBI IByX YpaBHEHHI ¢ IBYyMsI IEPEMEHHBIMU
[IpoBoANTh MpOCTEUIINE WCCIECTOBAHUS ypaBHEHUN M CHUCTEM YpaBHEHHI, B TOM YHCIE C
3.2 npuMeHeHHEeM TrpadUyecKux MPeACTaBICHUN (yCTaHABIMBAaTh, UMEET JIM YypaBHCHHE WM
cHCTEeMa YpaBHEHU peIlIeHus], €CIIM UMEET, TO CKOJIBKO, U MPoYee)
[TepexoauTh OT cIOBECHON (QOPMYIUPOBKU 33a49M K €€ anreOpandecKoi MOJEH C MTOMOIIBIO
3.3 COCTaBIICHUS] YPaBHEHHS WJIH CHCTEMbl YpaBHEHUW, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4 TIOJTy9IEeHHBIN pe3ylibTaT
[TpruMeHSTh CBOWMCTBA YWCJIOBBIX HEPAaBEHCTB ]IS CPABHECHHS, OICHKH, PEIIaTh JIMHEHHBIC
3.4 HEPAaBEHCTBA C OJHOW MEPEeMEHHON M WX CHUCTEMbI, J1aBaTh TpadUUYECKy HILTIOCTPAIIUIO

MHOXXECTBA pemeHHﬁ HCPAaBCHCTBA, CUCTEMbI HCPABCHCTB




DyHKIMHU

I[lornMaTes M HCIOJB30BATh (bYHKI_[I/IOHaJ'IBHBIe TIOHATUSA U SA3BIK (TepMI/IHBI, CHMBOJIMYECCKUC

41 0003HaueHHsI), ONpPEACHATh 3HaueHHe (QYHKIHUUW 10 3HAUCHHIO AapryMEHTa, OINPEACIiTh
cBOMCTBa (PYHKIUU 110 €€ rpaduKy
492 Crpouts rpaduky 1eMeHTapHbIX QyHkuuii Buga: y = K/X, y = x2, y = x3, y = |x|, onuceiBath

CBOWCTBA YUCIIOBON (PYHKIIMHU 1O €€ rpaduKy

HpOBepﬂeMLIe IJIEMECHTLI COICPKAHUA

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

1 Yucna v BBIYKCICHUS

11 KBanpatHslit kopeHs u3 uncia. [lonstue 06 uppannoHaaIbHOM yHcie. JlecaTHuHbIe MPHOTKESHUS
UppalMOHATIBHBIX YUCET

19 CpoiicTBa apuMeTHUeCKUX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX
BBIPA)KEHUI U BbIUUCIEHUAM. JleCTBUTEIbHBIE YUCIIA

1.3 Crenesb ¢ 11e7bIM IIOKa3aTeNneM U ee cBoicTBa. CTaHIapTHAs 3alUCh YUCIIa

2 AnrebpanuecKue BHIPAKCHHS

2.1 KBanpaTHblii TpexuiieH, pa3ioskeHHe KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH

2.2 Anrebpanueckas Apodb. OCHOBHOE CBOICTBO anredpandyeckoit 1poou

2.3 CrnosxeHue, BBIYUTaHKUE, YMHOXKECHHE, JelIeHUE alreOpandeckux apooeit

2.4 PannonanbHble BhIpakeHUs U UX NIPe0Opa3oBaHue

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 KBanpatHoe ypaBHeHue, popMyia KopHel KBagpaTHoro ypaBHeHus. Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIIMXCS K TMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiitme 1poOHO-paTMOHANBHBIE YPaBHEHHUS
['padmyeckas uHTEpIIpeTaLis YPAaBHEHUN C IBYyMS] IEPEMEHHBIMHM M CUCTEM JIMHEHHBIX YpaBHEHUM

3.4 C JAByMs mepeMeHHbIMU. IIpuMepbl pemieHuss cucTeM HETMHEWHBIX YpaBHEHUH C JBYMs
NIepEMEHHBIMH

3.5 Pemenue TekcTOBBIX 3aau allre0pandeckuM crocoOom

3.6 UmcnoBble HEPaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON EPEMEHHOMN

4 DyHKIIUA

41 [Tonsitue pynxuu. O61aCTh ONpeeNeHuss 1 MHOXKECTBO 3HaueHU (yHkimu. CriocoObl 3a1aHus
byHKIMMA

4.2 I'paduk pynkuuu. YreHne cBONCTB GYyHKIUH MO ee rpauKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUIUX PeaTbHbIE TPOIECCHI

4.4 OyYHKIUH, OMHUCHIBAIOIIUE MPSMYIO U 00paTHYIO MPOIOPLHUOHATIBHBIE 3aBUCUMOCTH, UX Tpaduku

4.5 ®dyrkuun y = X2,y = X3

4.6 Oyukipn Y = VX, Y = x|




4.7 ['paduueckoe pelieHrne ypaBHEHUI U CUCTEM ypaBHEHUN

9 kiacc

IIpoBepsiemble TpeGOBaHus K pesyabraTtam ocBoenuss OOIT

Ko . .
I (I)lBe SEMOTO IIpoBepsiemble mnpeAMeTHbIe Ppe3yJbTaTbl OCBOCHHSI OCHOBHOIl 00pa3oBaTe/bHOM
posep MpPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 CpaBHUBaTh U YIOPAIOUYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA
19 BeinonHATe apupmernyeckue ACHCTBUS C PALMOHAIBHBIMM YHMCIAMM, COYETas YCTHbIE U
' [MCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIBLHBIMU YU CIIAMU
13 HaxonuTh 3HaueHWs CTENEHEW C LEIbIMU IOKa3aTeNsIMU U KOpHEH, BBIUUCIATH 3HAYECHUS
' YHCJIOBBIX BBIPAXKCHHUN
14 OKpyrisiTh JEHUCTBUTENBHBIE YKCIA, BBINOIHATh MPUKUAKY PE3yJbTaTa BBIYUCICHHM, OLIEHKY
' YHCJIOBBIX BBIPAXKCHUN
2 VYpaBHEHHUs U HEPABEHCTBA
21 Pemats nuHeiiHbIE M KBaJpaTHbIE YPaBHEHMsI, YPAaBHEHUS, CBOJSIIMECS K HUM, MPOCTEHIIINE
' JIpOOHO-pallMOHATIbHBIE YPaBHEHUS
29 Pemarbs cuctemsl IBYX JIMHEHHBIX YPAaBHEHHMH C JBYMS IEPEMEHHBIMH U CHCTEMBI IBYX
' YpaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM
23 Pemate TEeKCTOBbIE 3a/1a4M aNreOpanvyeckuM CocoOOM C MOMOILIbK COCTABJICHUS YPaBHEHMS
' WIM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
IIpoBOoaNTE MpOCTEHIIME MCCICAOBAHUSA YPABHEHUW M CHCTEM YPAaBHEHUMN, B TOM 4YHCIE C
2.4 HpUMEHEHHEM rpadMYecKuX MpeCcTaBlIeHUl (HampuMep, yCTaHaBINBAaTh, HIMEET JIH YPaBHCHHE
WM CUCTEMa YPaBHCHUII PELICHUS, €CITU UMEET, TO CKOJIBKO)
25 Pemiate nMHelHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paXxaTh pelleHNe HEPaBEHCTB
' Ha YUCIIOBOM MPSAMOM, 3alUChIBaTh PEUIEHHUE C IOMOILBIO CUMBOJIOB
Pemaths cucTremMbl NMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
2.6 HEPAaBEHCTBO, N300pakaTh pEIIeHNE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSAMOM, 3alIUCHIBATH
pELIEeHNE C IIOMOIIBIO CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMUYHBIX 3a1a4
3 OyHKIUU
PacrioznaBath (yHKIMM U3y4eHHBIX BHJIOB. [lOKa3bpIBaTh CXEeMaTHMUECKHU PACIOIOXKEHHE Ha
3.1 KOOPAMHATHOM TI0cKOCTH rpadukos GyHkiuil Buga: Y = kX, y = kx+b, y = k/x, y = ax?+bx+c,
B 3aBHCUMOCTH OT 3Ha4eHUH K03((HULIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIMIA
39 [Toka3biBaTh CXE€MAaTUYECKHU PACIIONOKEHHE Ha KOOPAMHATHOM MIIOCKOCTH IpauKoB (PyHKIIHIA
' BUIa Y = VX, Y = |x| v oniceIBaTh cBOMCTBA (PYHKIMI
33 Ctpouth u wu300pakaTb CXeMaTU4YecKu TpaduKku KBaJApaTHUHbIX (YHKIUI, ONUCHIBATH
' CBOWCTBA KBaIpaTUYHBIX (PYHKIHMI 110 UX rpadukam
34 Pacno3naBaTh KBaJpaTHUHYI (QYHKIMIO MO (opMylie, MPUBOAUTH NMPUMEPHI KBaJpPaTHUHBIX
' GbyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUN
4 Apudmerndeckasi 1 reoMeTpUUecKas Iporpeccuu
41 Pacno3HaBaTh apu(pMETHUECKYl0O U TE€OMETPUYECKYIO MPOrPecCMu MpH pPa3HBIX crocodax

3aaHUs




BbBIMONHATE BBIYMCICHHUS C HCIOJNb30BaHUEM (GOpMyln N-To wieHa apudMeTrHdecko u

4.2 . .
TEOMETPUYECKON IPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB
4.3 N300paxkaTh 4ieHbl OCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON TIIOCKOCTH
44 Pewats 3amaun, CBsi3aHHBIE C YUCIIOBBIMHU IIOCJIENOBATEIBHOCTSAMU, B TOM YHUCIE 3aJa4d U3

peabHOM KU3HU (C UCIOIb30BaHUEM KaJIbKYJIATOPA, [IU(POBBIX TEXHOIOTHH)

IIpoBepsiemMble J1eMEHTBHI COePKAHUS

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

1 Yucna u BIYMCIECHUS

1.1 PanmonanbHble yncia, UppalMoOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHBbIE 1eCATUYHBIE 1POOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCEN, JCHCTBUTENBHBIC YHCIa KaK OECKOHEUHBIE JECATHYHBIE IpoOu.

1.2 B3auMHO 01HO3HaUYHOE COOTBETCTBUE MEXKY MHOXKECTBOM JECHCTBUTEIbHBIX YMCET U KOOPAWHATHOM
npsimoid. CpaBHEHUE IEHCTBUTENBHBIX YUCEI

1.3 Apudmerndeckue NeCTBUS ¢ IEHCTBUTESILHBIMEI YUCIAMU
W3mepenus, npuOaMkeHus, OLEHKU. Pa3Mmepbl OOBEKTOB OKPYXKAIOIIEro MHpPaA, AIUTEIbHOCTD

1.4 IIPOLIECCOB B OKpykaroieM mupe. [IpubnmxeHHOe 3HAUY€HHE BEJIWYUHBI, TOUHOCTH MPHUOIMKEHUS.
Oxpyraenue uncen. [Ipukuaka v olleHKa pe3ynbTaTOB BEIYUCIICHUH

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 VYpaBHEHUsI ¢ OIHOM IEpEMEHHON

2.2 JIuneiiHoe ypaBHeHHe. PemieHne ypaBHeHU, CBOAAIIMXCS K JIMHEUHBIM

2.3 KBagparHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASIIUXCS K KBaJpaTHBIM

24 bukBanpatHoe ypaBHeHue. Ilpumepnl pemieHUs ypaBHEHHH TpeTbell W YETBEPTOM CTeneHeil
pa3IoKEeHUEM Ha MHOXKUTEIH

2.5 Pemenne npoOGHO-paliMOHAIbHBIX YpPaBHEHUH

2.6 Cucremsl ypaBHEHUI

2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU U €ro rpaduk

2.8 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHHUM C IBYMs IEPEMEHHBIMU

2.9 Pemenue cucrem 1ByX ypaBHEHMI, OHO U3 KOTOPBIX JINHEHHOE, a IPYroe - BTOPOU CTENEHU

2.10 I'padnueckas nHTEpIIpETALINS CUCTEMBl YPAaBHEHUH C IByMS IEpEMEHHBIMU

2.11 Pemrenre TeKCTOBBIX 3a/1a4 aNreOpandeckuM Crocooom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 PelreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU

2.15 KBanparHble HepaBeHCTBa

2.16 I'paduueckas MHTEpIIpeTAIlUs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU

3 OyHKIMH

31 KBanpartuunas gynkuus, ee rpadpuk u cBoicta. [lapaGona, koopauHaThl BEpUIMHBI Mapadboibl, OCh
CUMMETpPUHU TapadoIbl

3.2 I'padukn pynxmmii y = KX, y = kx+b u ux cBoiictBa

3.3 I'papuku Gpynxmuii y = K/X, y = X3 u ux cBolictea

3.4 I'paduku dyHknm Y = VX, Y = |X| 1 uX CBO#CTBA




4 YucnoBble OCIEI0BATEIBHOCTH

a1 Omnpenenenue U crnocoObl 3alaHUsl YMCIOBBIX MOCIEA0BAaTENbHOCTEH. 3aaHne MOCIe10BaTEIbHOCTH
' pPeKyppeHTHOH GopmyIoii u GopmMysoit N-To yieHa

492 Apudmernueckas nporpeccusi. PopMyInbsl N-ro wieHa apu(PpMEeTHIECKON MPOrpeccur, CyMMBI TEPBBIX
' N 4IECHOB

43 I'eomerpuueckas nporpeccus. PopmMyisl N-TO WieHa TEOMETPHUUECKON MPOTPecCuH, CYMMBI TIEPBBIX N

YJICHOB

44 N300pakeHne 4ieHOB apu(pMETUUECKOH U T€OMETPUUYECKON IPOrpeccuil TOUKaMu Ha KOOPAMHATHOM
' IIJIOCKOCTH. JINHEWHBIN U HKCIIOHEHIIUAIIBHBIN POCT

4.5 Cno>xHbIC TTPOIICHTHI

IIpoBepsiembie Ha OI'D no MmaTeMaTuKe TpeGoBaHus K pe3yabraTam ocsoennss OOII OO0

Jns nposenenuss OI'D mo maremMaTuke UCIONB3yeTcsl nepeueHb (Koan(puKaTop) MpoBepseMbIX TPEOOBaHUHN K
pesyabratam ocBoeHuss OOIT OOO u nepedeHb 3JIEMEHTOB COICPKAHUS.

Ilepeyens (koanpukraTop) NpoBepsieMbIX TPeGoBaHUIl K pesyabTaTtam ocsoenusi OOII OO0

Kon
NpoBepsieMoro
TpedoBaHUs

I[IpoBepsiemble TpeOOBaHHA K MNpPeIMETHbBIM Ppe3yJbTAaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 0011ero od0pazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSIMU: MHOXECTBO, TTOJIMHOKECTBO, ONIEPAIIMU HAJl MHOXECTBAMH;
YMEHHE ONEpUpPOBaTh MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH
pElICHNH 3a/1a4; YMEHUE HCI0JIb30BaTh rpadrueckoe MpeCTaBICHNE MHOKECTB JUIsS OITMCAHUS
pealbHBIX MPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

YMmenue OIICPUPOBATH NOHATUAMH. ONPECACIICHUE, aKCUOMA, TCOPEMA, T0Ka3aTCIIbCTBO, YMCHHUC
pacnno3dHaBaTb UCTHHHBIC W JIOXKHBIC BBICKA3bIBAHUSA, IIPUBOAUTL IIPUMEPBI U KOHTPIIPUMCPHI,
CTPOUTDH BBICKA3bIBAHUSA U OTpULIAHUS BBICKA3bIBaHHI

YMeHHne onepupoBaTh IOHATUSMH. HATypaJbHOE YHCIO, IIPOCTOE M COCTAaBHOE YHCIIO,
JEIUMOCTh HATYpPaJIbHBIX YHCEN, IPU3HAKA JEIMMOCTH, LEI0€ YHUCIO, MOIYJb 4YHUCIA,
OOBIKHOBEHHas! poOb U JecCsITHUYHAs poOb, CTAaHAAPTHBIA BHUJ YMCIA, PAllMOHAIBHOE YHCIIO,
UPpALMOHATIBHOE YUCIIO, apu(PMETHUYECKUI KBalpaTHbI KOPEHb; YMEHUE BBIMOIHATH A€HCTBUS
C 4YHMCJIaMM, CPAaBHMBATb MU YIOPSJOYMBATH YUCJA, IPEICTABIATH YKCIAa HA KOOPAWHATHOU
IIPSIMOM, OKPYIJIATH YMCJIA; YMEHHUE JI€JIaTh IPUKHUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUN

YMeHne omnepupoBaTh TMOHSTHSAMHU. CTENEHb C MEIbIM IOKa3aTesieM, apu(pMeTHYECKUM
KBaJIpaTHBI KOPEHb, MHOTOWIEH, airedpandeckas IpoOb, TOKIECTBO; 3HAKOMCTBO C KOpHEM
HAaTypaJbHOW CTEMEeHU OOJbIIEe EIUHMIIBI; YMEHHE BBIMOJHATH pacyeThl 1Mo QopMmyiam,
npeoOpa3oBaHus IIENbIX, IPOOHO-PAIMOHANBHBIX BBIPAKEHUH W BBIPAKEHUH C KOPHSIMHU,
pa3oKeHue MHOTOUYIEHAa Ha MHOKUTEJIH, B TOM YHCJIE C UCIIOJIb30BaHUEM (POPMYJ pa3HOCTH
KBaJpaTOB U KBaJpaTa CYMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATHAMU. YHCIOBOE PABEHCTBO, YPABHEHHE C OJHOM IEPEMEHHOM,
YHUCJIIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM, YyMEHHE pEIlaTh JIMHEWHBIE W
KBaJIpaTHbIE YpaBHEHHs, JPOOHO-pallMOHANIbHbIE YPAaBHEHUS C OJHOW MEPEMEHHOM, CHCTEeMbI
JIBYX JIMHEHHBIX YpaBHEHUH, IMHEHHbIe HEPABEHCTBA U UX CHCTEMBbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM, B TOM YHWCJIE NpPH PEHICHUU 3a1ad U3
JIpYrUX IPEeIMETOB U NPAKTUUECKUX 3a7a4; YMEHHME HMCIOJIb30BaTh KOOPAUHATHYIO MPSMYIO U
KOOPJMHATHYIO TUIOCKOCTh JJIsl H300pakeHUsI pellieHn ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMU. QYHKINS, TpaduK GYHKIUH, HYIU (YHKIIHMH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, MPOMEXKYTKM BO3pAacCTaHMsA, YObIBaHMs, HauOOJbIlee W HaUMEHbIlEe
3HaYeHUs (YHKUIUHU, YMEHHE OIEepUPOBATh MOHATHSAMHU. MpsiMas MPONOPLUHUOHAIBHOCTD,
auHeWHas (QyHKIMs, KBagpaTH4Has (QYHKIUS, oOpaTHas NpONOPLUOHAIBHOCTh, Mapabona,
runep0osia;, yMeHHe CTPOUTh rpapuku (QyHKUUN, MCIONIB30BaTh Ipa@UKU AJid ONpEeIeHUs




CBOWCTB IMPOIIECCOB M 3aBUCUMOCTEH, JUI peIIeHUs 3ajad U3 JIPYruxX y4eOHBIX MPEAMETOB U
peasibHOM JKU3HH; YMEHHE BhIpakaTh (YOpMyJIaMU 3aBUCUMOCTH MEKy BETUYMHAMHU

YMeHue onepupoBaTh MOHATHIME: MMOCIEIOBATEILHOCTD, apu(MeTHIecKass U TeOMETpUIECKast
MIPOTPECCUH; YMEHHUE HCIIOJIb30BaTh CBOICTBa MOCIEAOBaTEIbHOCTEH, (OPMYIBI CYMMBI U
o0IIero 4jeHa MpW PElIeHUH 3a7ad, B TOM YHCIE 33a7a4 U3 JPYruX Y4eOHBIX MPEIMETOB U
peanbHON KU3HU

VMeHHe peniath 3alaud Pa3sHbIX THIOB (B TOM YMCIIC HA MPOLEHTHI, JOJIHM U YacTH, JIBHKCHUE,
paboTy, LIeHy TOBapOB U CTOMMOCTh MOKYTIOK U yCJIYT, HAJIOTH, 33/1a4H U3 00JIaCTH yIpaBIICHUS
JUYHBIMA ¥ CEMEWHBIMH (DUHAHCAMM); YMCHHE COCTABJIATH BBIPAKEHUS, ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIEI0BATh MIOJyYEHHOE PEIIEHNE U OLIEHUBATh
PaBI0NO0I00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (PUTypa, TOYKA, OTPE30K, MpsMas, JIyd, JIOMaHas, yroi,
MHOI'OYTOJIbHUK, TPEYIOJIbHUK, PAaBHOOEAPEHHBII M PaBHOCTOPOHHHM  TPEyroJbHHUKH,
OpSAMOYTOJIBHBIM ~ TPEYrOJIbHUK, MenuaHa, OHCCEeKTprca U BBICOTa  TPEYroJbHUKA,
YEeThIPEXYTOJIbHUK, MapajulejorpamM, pomO, MNpsIMOYrojdbHHMK, KBaJgpaT, Tpareuus,
OKpPY)KHOCTB, KpYT, KacaTellbHas, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (pUTypaMu, yMeHHE
pelare 3aadd, B TOM YHCIE W3 MOBCEIHEBHOW JXM3HM, HA HAXOXICHUE T'€OMETPUYECKUX
BEJIMYMH C IPUMEHEHUEM H3YyUYEHHBIX CBOMCTB (pUryp U pakToB

10

YMeHue omnepupoBaTh IOHSTUSMHM. PaBEHCTBO (QUIYp, PABEHCTBO TPEYroOJbHUKOB;
[apaJUICIbHOCTh U IMEPHEHIUKYISAPHOCTD MPAMBIX, YIOJI MEXAY IMPAMBIMU, NEPIEHIUKYIIAD,
HAKJIOHHASA, TMPOEKIHs, no00ue Huryp, NoJoOHbIE TPEYTOJIbHUKHA, CHMMETPHUSI OTHOCUTEIEHO
TOYKM M NpAMOH; yMEHHE paclio3HaBaTb pPaBEHCTBO, CUMMETPUIO M THojodue ¢uryp,
NapaJUIEIIbHOCTD U MEPIICHIUKYIISPHOCTD IPSIMBIX B OKPY’KAIOIIEM MUPE

11

YMeHue OomnepupoBaTh MOHATHSIMHU. JJIHHA, PACCTOSHHUE, yroi (BeJWYMHA YIiia, CHHYC H
KOCHHYC yIJIa TPEYrojbHHKA), IJIOIIA/b;, YMCHHE OICHHUBATh Pa3Mephl MPEIMETOB H 00BEKTOB
B OKpYXKAalollleM MHUpE; yMEHHE MPUMEHATh (OpMyNIbl TepuMeTpa U IUIOU[aau
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH ¥ IUIOMIAAA Kpyra, oObeMa MPsSMOYTOJBHOTO
napajuiejenunesa, yMEHHUE IPUMEHSATh NPU3HAKU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMM€ VIJIOB TPEYrojbHUKa, Teopemy I[ludaropa, TpUTOHOMETPUUICCKUE COOTHOIICHUS ISt
BBIYMCIICHUS IJIMH, PACCTOSIHUM, MJI01aen

12

YMenue n3o0paxkaTh MIOCKHE (UTYpHl M UX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE (QUIYpPHI OT
PYKH, C IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WIIH
CUMBOJIbHOMY OIIMCaHHIO

13

YMmenune OIICPHUPOBATh NOHATUAMU: IIPAMOYIOJIbHAs CUCTEMA KOOpPAMHAT; KOOPAUHATBI TOYKH,
BCKTOpP, CyYMMa BCKTOPOB, IPOU3BCACHHUC BCKTOpAa Ha YHCIIO, CKAJIAPHOC IIPOU3BCIACHUC
BCKTOPOB; YMCHHMEC HCIIOJIb30BaTh BCKTOPHI U KOOPJAWHATHI IJI HOPCACTABJICHUS MTaHHBIX H
peumieHus 3a1a4, B TOM HHUCJIC U3 APYTHUX y‘le6HBIX MpEaAMCETOB U peaanoﬁ KHU3HHU

14

YMeHue onepupoBaTh MOHATUSAMU: CTOJIOHMKOBBIE U KPYroBbI€ AMArpaMMBbl, TaOIHIIbI, CPEIHEE
apudMeTHueckoe, MenuaHa, HauOoNblllee M HaUMEHblIee 3HAYeHMs, pa3Max 4YHCIOBOTO
HaOopa; yMeHHe W3BJIE€KaTb, WHTEPNPETUPOBaTH M MpeoOpa3oBbIBaTh HH(GOPMALHUIO,
NPE/CTaBICHHYIO B TAaOJMUIAX W Ha AMarpaMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHKH
peaNbHBIX IPOLECCOB W SBJICHHWI, YyMEHUE pacClno3HaBaThb W3MEHYMBBIC BEJIWYHHBI B
OKpPY’KaIOIlleM MUPE

15

YMeHue omepupoBaTh HOHSATHAMH. CIYYaiHbIA ONBIT  (CIyYaiHBIA  DKCIIEPUMEHT),
9JIEMEHTApHOE COOBITHE (DIIEMEHTApHBIN HMCXOM) CIYy4allHOrO OIbITa, CIydailHOe COOBITHE,
BEPOSTHOCTh COOBITHS; YMEHHE HAaXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITHH B OMNBITaX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMH  COOBITUSMHU; YMEHHE pellaTh 3aJadyd  METOJIOM
OpPraHM30BaHHOTO INepedopa U C MCIOJIb30BaHMEM IPABUJIa YMHOXKEHHS, YMEHHE OLIEHUBATh
BEPOATHOCTH PEaJIbHbIX COOBITUN U SIBJICHMN, IOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPY)KAIOLIEM MHpPE W B JKU3HU, 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro pOJIbI0 B MAaCCOBBIX




SABJICHUAX

16

YMenue BbIOMpaTh MNOIXOMANIMM HM3yYEHHBIM METOA HJsl pelIeHUs 3aJayd, MNPUBOAUTH
pUMEPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PAClO3HABATH MPOSBICHHUE
3aKOHOB MAaTeMaTUKH B MCKYCCTBE, OIUCHIBATH OT/AEIbHBIC BbIAAIOIINECS PE3YJbTaThl,
MOJIYYEHHBIC B XOJI€ PA3BUTHUSI MATEMAaTHKU KaK HAyKH, PUBOJUTH MPUMEPbl MaTEMAaTHUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH

Hepeqenb 3JIEMECHTOB COJACPKAHUSA, IPOBEPACMBIX HAa OI'D mo maTeMaTHKe

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA

1 Hucna v BBIYUCICHUS

1.1 Hatypanbhble u nensle yncna. [Ipu3Haku enuMOoCTH LeNnbIX Yuces

1.2 OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIC ITEPHUOTNUCCKHUE TPOOH

1.3 Parmonanbueie yncia. ApudMeTHuecKue onepayy ¢ paioHAIbHBIMUA YUCIaMU

1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHE OTIEPALUHU C IEHCTBUTEIILHBIMU YHCIIaAMU

1.5 [TpubnuxeHHbIe BEIUMCIICHUS, ITPaBUiIa OKPYIJICHHs], IPUKHUKA U OLIEHKA Pe3ysbTaTa BbIYUCICHUIN

2 AnreOpandecKkue BbIpaKEHUS

2.1 BykBeHHBIC BhIpaKEHUS (BBIPAXKCHUS C IEPEMEHHBIMH)

2.2 Crenensb ¢ nensiM mokaszaresneM. CTeneHb ¢ paluoHaIbHBIM MoKa3zaTesneM. CBOHWCTBA CTETICHU

2.3 MHorousneHsl

24 Anrebpanyeckas 1po0b

25 ApI/I(bMeTI/I‘-I?CKI/Iﬁ KOpeHb HaTypalbHOW cTerneHu. JleiictBuss c apuMeTHUEeCKUMH KOPHSIMHU
HaTypaJbHOH CTENEHU

3 VYpaBHEHUS U HEPAaBEHCTBA

3.1 Lenbie u 1poOHO-panOHANTBHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 enble u 1po6GHO-panrioHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pemrenue TekCTOBBIX 33124

4 YucnoBele NOCIEI0BATEIBHOCTH

4.1 ITocnemoBaTensHOCTH, CIIOCOOBI 3aaHUs IIOCIEI0BATEILHOCTEN

4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyina CI0XXHbBIX IPOLIEHTOB

5 OyHKIMH
Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. OOnacTb onpeneneHUus U MHOXKECTBO

51 3HaueHut pyHkuuu. Hynu ¢pynkuun. [IpomexxyTku 3HakonoctosHeTBa. [IpoMeXyTKH MOHOTOHHOCTH
¢byHkuu. MakcuMymbl 1 MUHUMYMBI QyHKIMU. Hanbompiiee u HauMeHblee 3HaueHUue (PyHKIIMM Ha
IIPOMEKYTKE

6 KoopannaTsl Ha IpsIMOii U TIIOCKOCTH

6.1 Koopnunarnas npsimas

6.2 JlexapToBbI KOOPIMHATHI Ha TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX cBoicTBa

7.2 TpeyronbHuk

7.3 MHOroyrojabsHuKu




7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpruiecKuX BETHIUH
7.6 BekTopsl Ha TI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OmnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'padm

[Tpunoxxenue 1 k paboueil nporpamme
®opmsl ydera paboueit mporpaMMbl BOCTIUTAHUS

1. YcraHoBieHHE AOBEPUTENIBHBIX OTHOIIGHUH MEXAYy IMelIaroroM M OO0yYarolIMMHCS, CHOCOOCTBYIOLIUX
MO3UTUBHOMY BOCHPUATHIO O0y4aroIMMHCS TPeOOBAHUN U MPOCHO yuuTENsl, MPUBJICUYEHUIO MX BHUMAHHUS K
o0cyxaeMoii Ha ypoke HH(POpMAINK, aKTUBH3AIMH UX TI03HABATEILHOM NEATEIbHOCTH;

2. IToOyxnerne o0yqaronmxcsi coOI01aTh HAa YPOKe OOMICTIPUHATHICE HOPMBI TIOBEACHUS, ITPaBHUiIa OOIICHUS CO
CTapUIMMH U CBEPCTHUKAMHU, IPUHIIUIIBI y4eOHON NUCUUIUIMHBI M CAMOOPTaHU3aIHH;

3. IlpuBneueHne BHUMaHUS OOy4YarOLIMXCS K LIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha YpOKax SBJICHHI,
OpraHu3aiys ux padoThl C MOJy4aeMOil Ha YpOKE COIMAIIbHO 3HAYUMOW HH(pOpMAIel — WHUIUHUPOBAHUE €€
O6Cy>K[[eHI/I$[, BbICKA3bIBaHUA O6yanOHIHMHCﬂ CBOCTO MHCHHA IIO €€ IIOBOAY, BI)Ipa6OTKI/I CBOETO K HeEeH
OTHOIICHHS,;

4. Viconp3oBaHUE BOCIUTATENbHBIX BO3MOYKHOCTEH COJAEpKAaHUS Y4eOHOTO IpeaMeTa 4epe3 JIEMOHCTPALUIO
00y4aromuMcsl TPUMEPOB OTBETCTBEHHOI'O, TPaKJAHCKOIO IIOBEJCHUS, NPOSBIECHUS YEIOBEKOIIOOUS U
100pOCepIeYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOLIMX TEKCTOB JJIS UTEHUs, 3a7au JAJIs pelieHus, NpoOIeMHBIX
CUTYyallMi A1t 00CYXJIEHHs B KJIacCe;

5. IlpuMeHeHue HMHTEpPaKTUBHBIX (OpM pPabOTHI ¢ OOYUYAIOIIMMUCS: HHTEJUIEKTYalbHBIX, CTUMYIHPYIOLINX
MIO3HABATEJIBHYI0 MOTHBALMIO, AWJAKTHYECKOTO TeaTpa, UIPOBBIX METOJAUK, IUCKYCCHM, KOTOpBIE MOArOT
BO3MOXXHOCTh OOY4YalOIIUMCsl NMPUOOPECTH OMBIT BEACHHUS] KOHCTPYKTUBHOTO IHAlIOra; TPYIIOBOM paboThl,
KOTOpas YYUT CTPOMTHb OTHOIIEHUS U JEWCTBOBATH B KOMaHJAE, CHOCOOCTBYET DPAa3BUTHUIO KPUTHYECKOTO
MBINIJIICHUA,

6. BritoueHne B ypoK HIPOBBIX MPOLEAYpP, KOTOpPhIE MOMOraioT MOJAep’KaTh MOTHUBAILMIO OOy4aromMXCs K
MMOJIYYCHHIO 3H21HI/II>1, HaJIaKUBAaHHUIO B KJIAaCCE€ MECEKIMYHOCTHBIX 0THOIHCHPII>1, IIOMOraroT YCTaHOBJICHUIO
J00posKenaTebHOM aTMochephl Ha YPOKe;

7. Opranuzauust 1medcTBa MOTHBUPOBAHHBIX U APYAMPOBAHHBIX OOYyYalOLIUMXCS HaJl HEYCIEBAIOIIUMU
OJTHOKJIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMH OOpa30BaTEeNbHBIMU MOTPEOHOCTSMH, JAIOLIETO O0YYaroLIUMCS
couaJIbHO 3HAYUMBIN ONBIT COTPYAHHUUCCTBA U B3aNMMHOM IIOMOIIM KaK OCHOBBI JJIA OBJIaICHUA riI00aILHBIMA
KOMIIETEHIIUSIMY;

8. nuuuupoBaHue U MOAJIEPKKA UCCIIEI0BATENIbCKON I€ATEIbHOCTU B (OPME MHIUBUIAYATbHBIX U TPYMIOBBIX
IPOEKTOB, 4YTO JaeT BO3MOXKHOCTh IPHOOPECTH HABBIKM CAMOCTOSITEIBHOIO PEIICHUS TEOPETUYECKOM
poOJIeMbl, TeHEPUPOBaHUS U 0QOPMIICHHS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO OTHOIIEHUS K UYXKUM HJICSM,
MyOJIMYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHMS U OTCTaUBaHUS CBOEH TOUKH 3pEHMS;

9. PerynupoBaHue moBeeHNs 00y4YaronnXCs;

10. Peanu3anus BocuTaTeIbHBIX BO3MOXKHOCTEH PA3IMYHBIX BUIOB JIEATEIILHOCTH peOCHKA;

11. TIpoekTupoBaHue CUTYyallUid U COOBITHIN, PA3BUBAIOIIUX YMOIIMOHATBFHO-TICHHOCTHYIO c(hepy peOeHKa;

12. PazButue y oOydaromiuxcsi Mo3HaBaTeIbHONM aKTUBHOCTH, CAaMOCTOSATENbHOCTH, UHUIMATUBBI, TBOPYECKUX
crocobHocTel, (opMHpoBaHHE TPaXTAHCKOW MO3UIMHM, CHOCOOHOCTH K TPyAy U JKU3HH B YCIIOBHUSX
COBPEMEHHOT0 MUPa, POPMHUPOBAHUE Y O0YUAIOIIUXCS KYABTYPHI 30POBOr0 U 6€301acHOr0 00pa3a >KU3HHU;




13. O6uienue ¢ 1eThbMH, MPU3HAHKE X JOCTOMHCTBA, TIOHUMAHHUE U IPUHATHS HX;

14. MonenupoBaHue CUTYaIUH JIJIs1 BEIOOPA MOCTYIKA 00y4YalOIUMHUCS;

15. Opraamu3anus as o0y4aronuxcst CUTyalluidi KOHTPOJIS U OLIEHKH, CAMOOIIEHKH;

16. BxitodyeHne CUCTEMBI MMOOIIPEHUS YIeOHOM/COIMaNbHOW YCTICIITHOCTH U MPOSBIICHUS aKTUBHOW KU3HEHHON
MO3HUILINU 00YJaIOIUXCS;

17. Opranuzanus (popmM UHAMBUIYATLHON U TPYIIIOBOM pabOTHI;

18. Onopa Ha IECHHOCTHBIE OPUEHTUPBI 00YUAIOIIUXCS;

19. Pemienne HeTUMUYHBIX 3a7a4 110 popMHUpoBaHUIO (HYHKIIMOHATIBLHOW IPaMOTHOCTH;

20. Opranuzanus paboThl 00ydYaIOMIMXCS HA YPOKE C COIMAIBHO 3HAYMMON WHGpOpManuen, ee 00CYKICHHE,
BBICKa3bIBAHUE CBOEr0 MHEHHMSI IO €€ MOBOAY, BbIpa0OTKa CBOEro K Heil oTHomenus 21. Bxiiodenue B ypok
UTPOBBIX MPOIEIYP, MOACPKUBAIONINX MOTHUBAIUIO JIeTeH K (POpMUPOBAHUIO (YHKIIMOHATHLHOW TPAMOTHOCTH:
MOMCKY ¥ OCBOCHHIO 3HAHUM, HaJaKUBAHUIO MO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHHWH B KOMMYHUKAIIUU,
JTOOPOXKENATETHHOTO B3aMMOJICHCTBHS JIJIS1 KOOTIEPAIIMH B UTPE; YCTAHOBIICHUIO

22. Opranuzanys WHIUBUIYaJIbHBIX U TPYNIOBBIX MPOEKTOB A (POpMHpPOBaHUS HMPOEKTHOM KyIbTYphl Kak
I00ATLHOW KOMITETEHIIMU B COCTaBE (PYHKIIMOHAIBHON TPAMOTHOCTH — CAMOCTOSTEIHbHOE KPEaTUBHOE PEIICHUE
npo0iieM M KU3HEHHO-TIPAKTHYECKHUX 3a/ay, FeHepUpOBaHHE M OPOPMIICHHE COOCTBEHHBIX HJICH, yBa)KeHUE
Yy)KUX HJCH, OMBIT MyOJMYHOTO BBICTYIUICHHSI WU KOMMYHHKAIIMM C OIIMOHEHTAMH, ApTyMEHTUPOBAHUS U
KpEaTUBHOTO OTCTaUBAHUS CBOCH TOUKHU 3PEHHUSL.



