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IosicHUTEIbHAN 3aMMCKA
Pabouas mporpamma ydeOHOro Kypca «AnreOpa» Ha YpPOBEHb OCHOBHOTO OOIIETo
oOpazoBanus g oOyvaromuxcsi 7-9-x kimaccoB MBOY «lllkoma Ne22» paspaborana B
COOTBETCTBUU C TPEOOBAHUSAMMU:

e ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 ob6pazoBanuu B Poccuiickoit
denepauuny;

e nmpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepkaeHun ¢eneparTbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00I1Ier0 00pa30BaHUM»;

e nmpukaza MunmnpocBemenuss ot 18.05.2023 Ne 370 «OO6 yrBepxkacHun QeneparbHON
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e npukaza Munnpocsenienus oT 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsiaka
OpraHu3alliil W OCYIIECTBICHHS O00pa30BaTEIbHON JEATENFHOCTH TI0 OCHOBHBIM
0011e00pa3oBaTeNbHBIM MIPOTpaMMaM — 00pa30BaTENbHBIM MPOTPaMMaM HadaIbHOTO
00111eT0, OCHOBHOTO OOIIIET0 U CPEeIHEro 00IIero 00pa3oBaHUs;

e CII 2.4.3648-20 «CaHUTapHO-3MTUEMHUOJIOTHYECKUE TPEOOBAHUS K OpraHU3aLUsAM
BOCTIMTaHUS ¥ O0yYEHHs, OT/IbIXa U 03J0POBJICHUS JETEH U MOJIOICKH», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckrue HOPMAaTHUBbI M TpeOOBaHUS K OOECIIEUCHUIO
O0e3omacHOCTH u (WiM) OE3BPEMHOCTH il 4ejoBeka (haKTOPOB Cpeabl OOWUTaHUY,
YTBEPKJACHHBIX [IOCTAHOBJICHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

® KOHIICTIIMU PAa3BUTHS MATEMATHYECKOTO 00Opa30BaHUs, YTBEPKIACHHOW pacropsiKeHUEM
[IpaButensctBa 0T 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIaHa OCHOBHOTO OOIIEro oOpa3oBaHMs, yYTBEP)KIEHHOTO npukazom MBOY
«IlIkoma Ne22» ot 08.06.2023 Ne 242 A «O0 yTBEpkKI€HUH OCHOBHOM 00pa30BaTEeIbHON
MPOTrpaMMbI OCHOBHOTO 00IIIET0 00pa30oBaHUs»;

e (denepanpHOl paboueil mporpamMMmbl y4eOHOTO Kypca «Anredpa», KOTOPBIA BXOJHUT B
cocTaB yueOHOro npeaMera «MaTemaTHKa.

PaGouas mporpamMmma OpHEHTHpPOBAaHA Ha IIE€JIEBbIe MPUOPUTETHI, CHOPMYIUPOBAHHLIC B
dbenepanbHOl pabouel mporpaMMe BOCIIUTAaHMS W B pabodeil mporpamme Bocnutanus MbOY
«IIIkoma Ne22».

Anrebpa sIBISieTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEero o0pa3oBaHUS: OHA
ofecrieunBaeT U3yuyeHue IPYrux AUCHUIUIMH KaK €CTeCTBEHHO-HAYYHOTO, TaK U T'YMaHUTapHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAUMO Ui MPOJIOJIKEHUsSI 00pa30BaHUs U B TIOBCETHEBHOM KU3HU.
Pa3Butne y oOywarouuxcs Hay4YHbIX MPEJICTaBICHUM O MPOUCXOXKIECHUU U CYIIHOCTH
anredpanvecknx aOCTpakiuii, crnoco0e OTpaKeHHsi MaTeMaTHYeCKOH HayKoil sBIEHUN U
MPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJACIUPOBAaHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIILJICHHS, HEOOXOAUMBIX JJIsl aJanTaluyd B COBpeMEeHHOM LudpoBoM obmectBe. 3yueHue
anreOpel oOecreunBaeT pa3BUTHE YMEHHs HAOI01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeVCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkaeHHs. OcBOeHHE Kypca anreOpsl oOecrednBaeT
pa3BUTHE JIOTUYECKOTO MBINIJICHUS OOy4YalolUXCsa: OHH HUCHOJB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXJCHHUS, 000OIIeHHEe U KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAJOTHIO.
OOyuenue anreOpe TMpeanoiaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENILHOW NeATeTbHOCTH
oOyyaromuxcs, IO3TOMY CaMOCTOSITENIbHOE peIIeHue 3ajad  SBJsIeTCs  peanu3anueit
JeSITeIbHOCTHOTO MTPUHIIUIIA OO ydeHUSI.

B crpykType mporpammsl ydyeOHOro Kypca «AnreOpa» Uil OCHOBHOTO OOIIero
00pa30BaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJAEp’KaTeIbHO-METOJUUecKue JuHUM: «Yucna u
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BBIYHCIICHUS, «AJNTeOpandecKue BBIPAKEHUS», «YPABHCHHS W HEPABEHCTBA», «DyHKIIHMY.
Kaxxnas u3 3TMX cozepkareinbHO-METOIMUYECKUX JIMHUNA pa3BUBAETCS HA MPOTSLKEHUU TPEX JIET
M3yUYeHHsI Kypca, B3aUMOJICHCTBYS € IPYTMMHU €ro JIMHUSAMH. B Xo1e n3ydenus ydeOHOTo Kypca
00y4aromuMcs IPUXOAUTCS JTOTUYECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSI3M € 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, MpPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTH4ecKoro o0pa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOIMIMMKCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
s3pika. CoJiepKaTeIbHOM M CTPYKTYPHOW 0COOCHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS
€ro UHTErPUPOBAHHBIN XapaKTep.

Conepxxkannie auHUU «Yucma W BBIYUCICHHS CIY)KUT OCHOBOM [UIsl JalIbHEHIIETO
M3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIUXCS JIOTHYECKOTO MBIIIICHHS,
(OpMHUPOBAHHMIO YMEHHUSI OJIb30BAThCSI aITOPUTMAMH, a TAK)KE MPHOOPETEHUIO MPAKTUUECKUX
HaBbIKOB, HEOOXOIUMBIX JUIsl MOBCEIHEBHOM XU3HU. Pa3BUTHE NOHSATHSA O 4YKCIE HAa ypOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl CBSI3aHO C PALMOHAIBHBIMU M UPPALMOHAIBHBIMH UYUCIAMU,
(dhopMupoOBaHUEM MPEACTABICHUN O NEWCTBUTEIBHOM YHCIIC. 3aBEpIIEHNE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMYy o01ieMy 00pa30BaHHUIO.

Conepxxkanrie AByX anreOpandyecKux JHHUNH — «AJreOpandyeckue BBIPAKECHUS» U
«YpaBHEHUSI M HEPaBEHCTBa» — CMNocoOCTByeT (OPMHUPOBAHHIO Yy  OOYyYarOLIUXCS
MaTeMaTHYeCKOro anmapara, HeoO0XOJAMMOTo sl pelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
MIPeIMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOrO 0011ero oopazoBaHus
yueOHBI  MaTepuan TPYNNUPYETCs  BOKPYr  pPallMOHAIBHBIX  BbIpaxkeHHH. AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KakK S3bIKa JJIsi MOCTPOCHUS MaTEMaTHUYECKUX MOJIENEH,
OTIHMCAHHUs MPOLIECCOB U SIBICHUH peaibHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakkKe
JanbHeiIee pa3BUTHE AaJTOPUTMHUYECKOTO MBIILIEHUS, HEOOXOIMMOro, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HHGPOPMATUKHA, M OBJAJEHUE HAaBBIKAMHU JEAYKTHUBHBIX PaCCyXICHHI.
[IpeoOpazoBaHue CUMBOJIBHBIX (JOPM CHOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPYECTBY.

Copepxanne  (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM  HALlEJIEHO Ha  MOJy4YeHHe
00yJaroImuMucs 3HaHUH 0 QYHKIUAX KaK BaXHEHIIEH MaTeMaTHYCCKON MOJIETH JIJIsi OTIMCaHUS
U HCCIEOBaHUS Pa3HOOOpa3HBIX MPOIIECCOB M SIBICHHUI B mpupoje u olmiectBe. M3ydyenue
Marepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BaTh pa3InyHbIC
BBIPAa3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTUKH — CJIOBECHbIE, CHUMBOJMYECKUE, Tpadudeckue,
BHOCHT BKJIaJl B pOpMHpOBaHHUE MPEJCTABICHUIA O POJIM MAaTEMATHUKU B Pa3BUTUU LIMBUIIN3ALUU
U KYJIbTYpBI.

CornacHo yueOHOMY TutaHy, B 7-9-X Kjaccax M3ydaeTcs ydeOHBIH Kypc «AureOpay,
KOTOPBIM BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3lieibl colepikaHus: «Uucia ¥ BBIYHCICHUS,
«AnreOpanyeckre BhIpaXEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUI.

Ha uszydyenue ydyebHoro kypca «Anredpa» otBoautcs 306 yacoB: B 7-Mm kiacce — 102 vaca (3
yaca B Heleqo), B 8-M kinacce — 102 vaca (3 yaca B Henenio), B 9-M kiacce — 102 vaca (3 yaca B
HEJIEIIO).

Jliig peanu3anuy mporpaMMbl UCTIOTIB3YIOTCS YYEOHHUKH, TOMYIICHHbIE K UCIIOJIb30BAHUIO
MpU peau3allid HUMEIOIIUX TOCYJApCTBEHHYIO aKKPETUTAIMI0 00pa3oBaTelbHBIX MPOrpaMMm
HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero ooOuero oOpa3oBaHUs OpPraHU3ALUSAMM,
OCYILIECTBISIONIUMU  00pa3oBaTeNbHYIO JIEATEIBbHOCTh, MPUKAa30M MUHOPOCBEIICHUS OT
21.09.2022 Ne 858:

e Anrebpa, 7 kmacc / MaxkapsriueB FO.H., Munatok H.I'., Hemmkos K.W. u np.; mox pen.
TenskoBckoro C.A. AkunonepHoe obuiectBo «M3narensctBo "[Ipocsemienue»;

e AnreGpa, 8 kmacc / MaxkapsriueB FO.H., Munatok H.I'., Hemmkos K.W. u np.; mox pen.
TenskoBckoro C.A. AkunonepHoe o6mectBo «M3narensctBo "[Ipocsemenuey;



e Anrebpa, 9 kmacc / MaxkapsrueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox pen.

TensikoBckoro C.A. AO «M3natenbctBo "[Ipocemienue».

DNEeKTpOHHBIE 00pa30BATEIBHBIC PECYPCHI, [IOMYIIEHHBIE K HCIOJIb30BAHUI0 TIPH
pealiv3aliii  MMCIOIIUX TOCYJApCTBEHHYIO aKKPEOUTAIMID O00pa30BaTEeNbHBIX MPOrpaMM
HAYaJIbHOTO OOINEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oO0pa3oBaHHs IPUKA30M
Munnpocsemienust oT 02.08.2022 Ne 653:

e Anre6pa, 7 kiracc. DI'AOY 10 «Akagemuss MunmnpocBenieHus: Poccuny;

e Anre0Opa, 8 xiracc. PI'AOY JI10 «Akagemuss MunmpocBenieHus: Poccuny;

e Anre6pa, 9 xiracc. ®I'AOY JI10 «Akagemust MunmnpocBemieHus: Poccuny;

® DJJICKTPOHHBIM 0OpaszoBarenbHBI pecypc «Jlomamuue 3amanus. OcHOBHOe oOriee
obpazoBanue. Anredpay, 7-9 knaccsl. AO «M3narensctBo "lIpocBenienne.

Conep:xanue y4eOHOro nmpeamera
7-i Kace
Yucna v BbIYUCICHUS

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEX0] OT OJHOW (opMbI 3amucu Apodeil K
npyroii. IlonsiTue panoHaIbHOrO YKCIa, 3aIIUCh, CPABHEHHE, YIOPSIOUMBAHNUE PAllMOHAIBHBIX
yucen. ApudmMernyeckue AeUCTBUS C pallMOHAIbHBIMU YHclIaMu. Pelienue 3anad U3 peanbHOU
MPaKTUKH HAa YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpejesieHe, npeoOpa3oBaHUe BhIPAXKEHUNH Ha
OCHOBE OTpe/ieNieHus], 3aMuch 00buX yuceln. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud Ha IMPOLIEHTHI, PEHICHHE 33734 U3 pealbHON
MPaKTUKH.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, Pa3I0KEHUE HA MHOKUTENIA HATYPAJIbHbIX YUCEN.
PeanbHble 3aBUCUMOCTH, B TOM YHKCJIe MpsiMasi U 0OpaTHasi MPOHOPIHOHATBHOCTH.
AnredOpanyeckue BbIpasKeHU s

[TepemeHnHbIe, YMCIOBOE 3HAYEHHUE BBIPAKECHUS C MEpeMEHHOU. JlomycTumble 3HAYEeHUS
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXAY BeJIMYMHAMH B BHAE (QOPMYIHIL.
Boruncnenus no ¢opmynam. [IpeobpazoBanue OYKBEHHBIX BbIPa)KEHUH, TOXK/IECTBEHHO paBHbIC
BBIPAKEHUS, MpaBWIa MpeoOpa3oBaHusl CyMM M MPOU3BEIECHUH, MpaBHiia PACKPBITUS CKOOOK U
MPUBEACHUSA MTOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM.

OpnHounenbl 1 MHOrousieHbl. Crenenb MHOTOWIEHA. Cl0KeHHEe, BBIUUTAaHUE, YMHOKEHHE
MHOTO4JI€HOB. POPMYIIbl COKpPAIlEHHOTO YMHOKE€HHMsSI: KBaJIpaT CyMMbl U KBaJpaT pPa3HOCTH.
®opmyna pa3HOCTH KBaJpaToB. Pa3znoxenue MHOTOYJICHOB
Ha MHOXKHUTEIH.

YpaBHeHNs 1 HEPAaBEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHUsI, MIpaBuiia MpeoOpa3oBaHUs YpaBHEHHUs, paBHOCUIbHOCTh
YPaBHEHUM.

JIuneliHoe ypaBHEHHME C OJHOW IMEPEMEHHOW, YMCIIO KOpPHEH JIMHEHHOTO YpaBHEHMUS,
pellleHne JHMHEWHBIX ypaBHEHMH. CoOCTaBlI€HHME ypaBHEHUM IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIBbIO YPABHEHU.

JIuHeltHOe ypaBHEHHUE C JBYMsl EpEeMEHHbIMH U ero rpaduk. Cucrema AByX JTHMHEHHBIX
ypaBHEHHUH € JByMs MNepeMeHHbIMH. PelieHue cucreM ypaBHEHHMH CHOcoOOM IOACTaHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha npsmold. UucrnoBble NpoMexyTku. PaccTossHue Mexay AByMs

TOYKAMU KOOPJAMHATHOU MPSIMOM.



[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcmucca U opauHaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'padpux Pyakmun. CpoiicTBa  (PyHKIHIA.
Jluneitnas ¢ynkuus, ee rpadpuk. ['paduk ¢pynkuun y = |X|. ['paduueckoe pemieHne THMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEVHBIX YPaBHEHUM.

8- k1ace
Yucsia 1 BBIYUCIEHUS

Ksagparueiii kopens u3 uucna. [lonstue o0 uppanmoHanbHOM uwucie. JlecsTudHbIe
MPUOIKCHHST UPPANMOHABLHBIX unces. CBOMCTBA apru(METHUSCKUX KBAIPATHBIX KOPHEH U UX
MPUMEHEHHE K MPeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTENIbHbBIC
qucia.

Crenens ¢ 1eNbIM [TOKa3aTeneM U ee cBoiicTBa. CTaHAapTHAs 3alIUCh YHCTIA.
Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpexusieH, pa3iaoKeHne KBapaTHOTO TPEeXWIeHa Ha MHOKUTEIIH.

AnrebOpandeckass apoOb. OCHOBHOE CBOWMCTBO anredOpanueckoir aApoou. CroskeHwue,
BBIUMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux apoOeil. PanmoHanbHble BBIpaXXEHUSI U MX
npeoOpa3oBaHHUe.

YpaBHeHHUsI U HEPABEHCTBA

KBanpatnoe ypaBHeHue, ¢opMmyia KOpHEH KBaapaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHeHWiA, CBOASIIMXCA K JHWHEWHBIM M KBajpaTHbIM. [Ipocteiimme apoGHO-
palMoHaIbHBIC YPaBHEHUS.

I'paduueckas uHTEpIIpeTaIUsl YpaBHEHUN C ABYMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
ypaBHEHUM ¢ AByMs TNepeMeHHbIMU. [IpuMepsl pelieHusi CUCTEM HEJIMHEHHBIX YpaBHEHUH C
JBYMSI [IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HeEpaBeHCTBA M WX cBolcTBa. HepaBeHCTBO ¢ OJHONW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

D yHKUUHA

[Honsitne dynkuuu. O6nacTh ONMpeneIeHus 1 MHOKECTBO 3HaueHul pyHkiuu. CrnocoObl
3aaHusl PyHKITUH.

I'padux ¢ynkmuu. UteHnue cBoiicTB ¢yHkuu mo ee rpaduky. [Ipumepsr rpadukos
(GYHKIHH, OTpaXKaloINX peaabHbIe TPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE NPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, UX
rpapuku. Oynknun y = X2, y = X3,y = X, y = |X|. 'padudeckoe penieHre ypaBHCHUN U CHCTEM
YPaBHEHUM.

9-ii kace
Yuciia ¥ BBIYUCTICHUSA

PannonaneHble yrcna, UppalMOHALHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHbIE JAECATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHWCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEUHbIE
JIecsITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JEACTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOI.

CpaBHeHHUE NEHCTBUTENBHBIX YHUCEN, apu(pMETHUYeCKUe ACUCTBUSA C JICHCTBUTEIBHBIMU
YUCJIAMH.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIETO MHUpA, ATUTEIHLHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[TpubnmkeHHoe 3HAYEHHWE BEIMYMHBI, TOYHOCTHh MNpUOMMKeHus. OKpyriieHue ducer.
[Ipuknaka v oLleHKa pe3yabTaTOB BHIYMCICHUIA.



YpaBHeHusI 1 HEPAaBEHCTBA

JInneiiHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOIAIIMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJMIUMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M UYETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOYKUTEIIH.

Pemenue  npoOHO-palMOHANBHBIX  ypaBHEHWW.  PemieHWme  TEKCTOBBIX 33134
aIreOpanvIeckKiuM METOJIOM.

VYpaBHeHHE ¢ JABYMS MEPEMEHHBIMH M €ro Trpaduk. Pemenune cucreM IBYX JTHHEHHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHHe cucTeM ABYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOe, a Jpyroe — BTOpo creneHu. |'paduueckas MHTEpHpETaMsi CHCTEMbl YPaBHEHHUH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nuMHENHBIX HEPABEHCTB C OJHOM INepeMEHHOM. PemieHue cucreM JMHEHHBIX
HEpaBeHCTB ¢ OJHOM mepeMeHHO#. KBanparHeie HepaBeHcTBa. ['paduueckas mHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

D yHKUUHA

Ksagpatnunas ¢ynkus, ee rpaduk u cpoiicTBa. [lapabona, KOOpauHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipaduxn dysximit y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| i nx cBoiicTBa.
YucsioBble NOC/1€10BATEILHOCTH U NPOrPeccuu

[ToHATHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIEN0BATEIBHOCTH PEKYPPEHTHOU
dhopmyroit 1 popMyIoi N-ro dIeHa.

Apu¢pmernueckass U reoMmerpuyeckas nporpeccun.  @Dopmynasl  N-ro  uieHa
apru(pMETHIECKON U TEOMETPHUUECKON TTPOTPECCHI, CYMMBI TIEPBBIX N-X YJICHOB.

N3obOpaxenne YiaeHOB apu(PMETHYECKONM W TEOMETPUYECKOM TMpOTpeccHid TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN poCT. CI0KHBIE MPOLEHTHI.
IInanupyemble pe3yIbTaThbl 0CBOEHUSI POrPaAMMBbI
JInyHOCTHBIE pe3yJIbTAThI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMs IporpaMMmbl y4eOHOro Kypca «Amredpar»

XapaKTEePU3YIOTCSL:

1) narpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K IPOLUIOMY M HACTOSILEMY POCCHMCKOW MAaTEMaTHKH, LICHHOCTHBIM
OTHOIICHHEM K JOCTWKEHUSAM POCCHUMCKMX MaTeMAaTHKOB M POCCHHCKONM MaTeMaTH4eCcKOu
LIKOJIBI, K MCIIOJIb30BaHMIO ITUX JIOCTHKEHUH B IpyTUX HayKax U MPUKIAAHBIX cepax;

2) rpaIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTbIO K BBINOJIHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA M pealu3allud €ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (YHKUHMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYP,
SIBJICHUH, MpoLEeayp I'pakJaHCKOro oOllecTBa (HarmpuMmep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX HpOOJeM, CBA3aHHBIX C MPAKTHUYECKHMM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, 0CO3HAaHUEM BaJKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTUE B PEIIEHUM MPAKTUYECKHX 3aJad MaTeMaTHYeCKON
HaNpaBJICHHOCTH, OCO3HAHNEM Ba)XKHOCTH MaTEMaTH4YEeCKOro 0Opa30BaHUs HA MPOTSHKEHUU BCel
KHU3HU Ul YCTIEUTHON MpoQecCHOHANbHOMN NesITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM MHIMBHUIYalIbHON TpaeKTOpuu oOpazoBaHUi U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



CMOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTEMAaTHYECKUX OOBEKTOB,
3a/la4, PpEUIEHHWM, pacCyXIeHUH, YMEHMEM BHUJIETh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;
5) HeHHOCTH HAYYHOI0 NO3HAHUS:
OpUEHTAllMe B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX IIpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHSA 4YEIIOBEKAa, MPHPOJIBI M O0OHIecTBa, NOHUMAaHUEM
MaTeMaTH4YEeCKOH HayKu Kak c(epbl 4eloBEUeCKON MAEsTEeIbHOCTH, ITAallOB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHMS MHpa, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEI0BATENIbCKON AESATEIbHOCTH;
6) ¢uzmueckoe BocnuTaHHe, (POPMHPOBaAHHE KYJIbLTYPbI 310POBbSI U 3MOLMOHAJLHOIO
Os1aronosyqusi:
TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAaHUS B HMHTEPECaX CBOErO 370POBbs, BEICHHS
310pOBOT0 00pa3a *KHU3HU (370pOBOE MUTAaHUE, cOATAaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (usnueckas aKTUBHOCTbH), C(HOPMHUPOBAHHOCTBHIO HaBbIKA peQUIEeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;
7) 3K0JI0THYecK0e BOCIIMTAHME:
OpUEHTallell Ha NpUMEHEHHWE MaTeMaTH4YeCKHMX 3HaHUW I peleHus 3ajad B 00yacTu
COXPAaHHOCTH OKpY)Kalollel cpejapbl, IIAaHUPOBAaHMSI TOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpY>Karolell cpefbl, 0CO3HaHUEM TJI00aIbHOIO XapakTepa SKOJIOTHYECKUX
poOJIeM 1 TyTel WX PelIeHNs,
8) ajanTanus K MN3MEHAIOMUMCS YCI0BUSAM COMAJIBHOM M IPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHMSX HEONPEICICHHOCTH, IOBBIIMICHUEM YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO ACATEIbHOCTb, B TOM YHCJIEC YMEHHUS YYUTHCS y APYTUX
mrozel, mpuoOpeTaTb B COBMECTHOM JEATENbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIUHU M3
OTIbITA IPYTHX;
HEO0O0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM 4Hcie (GOPMYIUpOBaTb HJIEH,
MOHATHUSA, TUNOTE3bl 00 00BEKTaX W SABJICHHSX, B TOM UYUCIIE PaHEE HEU3BECTHBIX, OCO3HABATh
neGuIuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHIIUH, IUIaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO CUTYalMIO Kak
BBI30B, TpEOYIOIMH KOHTpPMEp, KOPPEKTUPOBAaTb IIPUHUMAEMBbIE pELICHUs W JAEHCTBUS,
(bopMynUpOBaTh U OLICHUBATH PUCKHU U MOCIEACTBHS, (GOPMUPOBATH OIBIT.
MertanpeamMerHbie pe3y/ibTaThl
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble 1ornyeckue geicTBus:
® BBUIBIATH U XapaKTEPU30BaTh CYLIECTBEHHBbIE NPHU3HAKM MaTeMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOUIEHUH MEXIy HOHATHUAMH, (OPMYIUPOBATH OIpPENEICHUS HNOHATH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS JJIsi 0000LIeHUS U
CPaBHEHMSI, KpUTEPUH ITPOBOAMMOIO aHAIIN3A;
® BOCIpPUHMMATh, (OPMYIHUPOBATH U INPEOOPa3OBBIBATH CYXKJEHHS: YTBEpIUTEIbHbIE U
OTpHILIATENIbHbIE, €IMHUYHbIE, YACTHBIE U 00I1e, YCIOBHEIE,
® BBIABJIATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NMPOTUBOpEUHs B (pakrTax,
JAHHBIX, HAOJIOAEHUSAX M YTBEPXKACHUAX, IpearaTb KPUTEPUM JUIsl BBISBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUNN;
e JleN1aTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aK/IIUYEHNH, YMO3AKJIIOUEHUH 110 aHAJIOTHH;
e pa30uparh J0KA3aTENLCTBA MAaTEMAaTHUYECKUX YTBEP)KIACHUN (TIPSIMbIE U OT MPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSTENBHO HECIIOKHBIE JI0KA3aTeNbCTBA MaTeMaTH4ECKUX (DaKToB,



BBICTpaMBaTh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI M KOHTPHPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

BbIOMpaTh cnoco® pemeHUs y4eOHOW 3agaud (CpaBHHBATh HECKOJBKO BapHaHTOB
pelieHusi, BIOMpaTh HanOosee MOAXOAAIINA C Y4eTOM CaMOCTOSITENILHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBHS:

WCIIOJIb30BaTh  BOTNPOCHI  KaK  HCCIICMOBATCIbCKANW ~ WHCTPYMEHT  ITO3HAHUA,
(dhopMyITUpOBaTh BONPOCHI, (PUKCUPYIOIIUE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSITEIHLHO
yCTaHABIIMBAaTh MUCKOMOE M JaHHOE, (JOPMUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
MMO3HUIUI0, MHEHHE;

MPOBOJUTH TI0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE UCCIIEJOBAaHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEN MAaTeMaTUueCKOro 0ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO00ii;

CaMOCTOSITEIIEHO (hOPMYITUPOBATH 0OOOIICHUS W BEIBOJIBI TIO pe3yJbTaTaM MPOBEICHHOTO
HAOJIOJICHUS, WCCIICIOBAHUs, OICHUBATh JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YIbTATOB,
BBIBOJIOB U 000O0IICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TPEIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTHh MH(MOPMAIUH, JTaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a/1a4u;

BBIOMpATh, aHATU3UPOBATH, CHCTEMATHU3WPOBATh M HWHTEPIPETHPOBATH HH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BBIOMpaTh POopMy MpeAcTaBiIeHUs UHPOPMAIMK U WIUTIOCTPUPOBATH pellaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSAMU;

OIICHMBATh HAJEKHOCTb MHPOpPMAIMH MO KPUTEPHUSIM, MPENTIOKEHHBIM YUYUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJCHHS B COOTBETCTBHM C YCIOBUSMH M LEJISAMH
oOIIeHus, SCHO, TOYHO, T'PAaMOTHO BBIP&XATh CBOIO TOYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY PEHICHUs 3aadd, KOMMEHTHPOBATbH
MOJIyYCHHBIH pe3yJbTaT;
B X0JIe 0OCY)XKJICHHS 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCY)XIaeMOW TEMBI, MPOOIEMBI,
penraeMoii 3a7a4M, BHICKa3bIBaTh WEH, HAIEJICHHBIC HAa TIOMCK PEIICHHS, COIOCTABIATh
CBOU CYXKACHUS C CY)KJICHUSMH JIPYTUX YYaCTHUKOB JAUAIIOTa, OOHAPY)KUBATh pa3Inuue U
CXOJCTBO TMO3HMLMUH, B KOPpPEKTHOW Qopme (opMyIupoBaTh paszHOIJACcHs, CBOH
BO3Pa)KEHMUS,;
NPEACTAaBIATh PE3YJAbTAaThl PEIICHMS 33aJa4yd, SKCIEPHUMEHTA, HCCIEIOBAHUS, MPOEKTa,
CaMOCTOSITEIFHO BBIOMPATh (popMar BBICTYIUIGHHS C Y4E€TOM 3a/ad INPEe3eHTAlUd U
0CcOOCHHOCTEH ayIUTOPHU;
MIOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHUYyalbHON pabOThI MpH
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1a4;
IPUHUMATh LeJIb COBMECTHOW AEATENbHOCTH, IUIAHUPOBATh OPraHU3ALlMI0 COBMECTHOM
paloThl, pacrpenenaTs BUAbl paboT, JOrOBapUBaThCs, 0OCYKIAaTh MPOLECC U Pe3yabTaT
paboTbI, 060011aTh MHEHHS HECKOJIBKHX JIFOJIeH;
y4acTBOBATh B I'PYMIOBBIX (hopMax paboTsl (00CyxkaeHUsl, 0OMEH MHEHHUSMH, MO3TOBbIE
LITYPMBI U JIp.), BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4I€HaMH KOMaH[bl, OIICHUBAaTh KAY€CTBO CBOETO BKJIAJa B OOLIMI MPOJYKT MO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.
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PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS
Camoopranu3anus:
® CaMOCTOSATEIbHO COCTABJISITH IUIAH, QITOPUTM peIIeHHs 3aadu (WM €ro 4acTh),

BBIOMpATh CIOCOO pELICHHS C YYETOM HMMEIOMIMXCS PECYpCOB U COOCTBEHHBIX

BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Yy4EeTOM

HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOLHOHAILHBII HHTEJIEKT:
e BIaIeTh CHOoco0aMH CaMOTPOBEPKH, CAMOKOHTPOJSI MpoIllecca W pe3yinbTaTa PelieHHsS

MaTeMaTUIECKOM 3a1a9Hu;

® [PeABHACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEHICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAMJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yJbTaTa JCATEIHLHOCTH IMOCTABICHHOW IIETM W YCIOBHUSM,
OOBSCHATH TPUYUHBI JTOCTYDKCHUS WIIA HEJOCTIKEHUS 1IeJIH, HAXOIUTh OIIMOKY, 1aBaTh
OIIEHKY MPUOOPETCHHOMY OTIBITY.

IIpenMeTHBbIE pe3ybTAThI
7-it kyace

K konmy oOyueHuss B 7-M KJjacce OOydYarOIIMICS TMOMYYUT CIEAYIOIMIHME MPEIMETHBIC
pe3yIbTATHI.

Yucaa v BbIYUCTEHUS

BeITIONTHATE, coYeTas yCTHbIE W NMUChbMEHHBIC TPUEMBI, apuPMETHUSCKUE JCUCTBHUS C
paIMoHaILHBIMA YHCIIAMH.

Haxonuth 3Ha4eHMsI YMCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpaszHble CIOCOObI U
MpUEMbl BBIYHUCICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUN, COJEp)KalIMX OOBIKHOBEHHbIE U
JECSITUIHBIC IPOOH.

[TepexoauTh OT O HOW (POPMBI 3aMKUCH YHCEN K IpYyroi (mpeoOpa3oBhIBaTh IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHECUYHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAIOUMBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrisTh 4yncia.

BoInoHATE NPUKHUIKY U OLICHKY pe3yibTaTa BBIYMCICHHUM, OLICHKY 3HAUEHUH YHCIIOBBIX
BbIpa)KeHUH. BBIMONHATH JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIMMOCTH, Pa3ioKeHHe Ha MHOKUTEIN HaTypaJIbHbIX YHCEI.

PemaTth mpakTHUKO-OPHUEHTUPOBAHHBIE 3a/lauM, CBSI3aHHBIE C OTHOIICHHEM BEIUYUH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYMH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 3a4a4
C Y4eTOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.
AsredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anreOpanyecKkyrd TEPMUHOJIOTUIO M CHMBOJIHKY, MHPHUMEHSITh €€ B
MIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuania.

Haxoauth 3HaueHus OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BrimonHATh peoOpa3oBaHus EI0T0 BRIPAKEHUS B MHOTOWICH TPUBEIEHHUEM TOI0OHBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.

BbIMONHATE YMHOXKEHHE OJHOYWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha MHOTOYIIEH,
MPUMEHTH POPMYIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIiecTBIATh pazoKeHWE MHOTOYJIECHOB Ha MHOXXHTETH C TOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOIIer0o MHOXHUTEIs, TPYINIUPOBKUA CIAraeMbIX, MpUMEHEHUs (HOpMyN COKPAIIEHHOTO
YMHOKEHHUSL.



[IpumensTe mnpeoOpa3oBaHUS MHOTOWIECHOB JUISl PEUICHHS pa3IUuYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENIEHEH ¢ HATYpAIbHBIMH ITOKA3aTEeISIMU ISl IpeoOpa3oBaHuUs
BBIPAXKCHUM.

YpaBHeHuUsI U HePaBEeHCTBA

Pemate nuHElHbIE YpaBHEHUS C OJHOW NMEPEMEHHOM, MPUMEHSS IMpaBUiIa MEepexoaa OT
HCXOJHOTO ypaBHEHUS K pPABHOCWIBHOMY eMy. IIpoBepsTh, SBJISETCS JU YUCIO KOPHEM
YpaBHEHHUS.

[TpumenHsTH rpadudeckre METO bl IPU PEIICHUH JTMHCHHBIX YPABHEHUH U UX CUCTEM.

[Monbupare mpuMepsl Map YHCEN, SBISIOMIMXCS PEIICHHEM JMHEWHOTO YpaBHEHHS C
JBYMSI TIEPEMEHHBIMU.

Crpoutrh B KOOPAMHATHOM IUIOCKOCTH TpapuK JIMHEHHOro YpaBHEHUS C JABYMS
MePEMEHHBIMH, TIOJIb3YSCh TpaduKOM, IPUBOAUTH PUMEPHI pEIICHUs YpaBHEHUS.

Pemrate cucteMbl NBYX JMHEHHBIX ypaBHEHUM C JABYMS TMEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocraBniaTh U pellaTh JUHEHHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/1a4d, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJadyM IOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTp Ha KOOPAMHATHOM TMPSAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJIWHATaM, Jy4d, OTpPE3KH, HHTEpBalbl, 3alUChIBaTh YHCJIOBBIE MPOMEXKYTKH Ha
anreOpandeckoMm si3bIKe.

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJl@HHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHBIX QyHkui. CTpouTth rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh ¢ MOMOUIBI0 (YHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXIY BEIHMUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, LI€Ha, KOJWYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BPEMS,
00beM paboTHI.

Haxonuts 3HaueHre QyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumatsp rpaduueckuii crnoco0 MpeacTaBlIeHUs U aHanu3a UHGOpMaIUK, U3BJICKaTh U
HUHTEPIPETUPOBATH MHGOPMAIINIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8-i KkJacc

K xonmy oOydyenuss B 8-m KJjacce oOy4aromuiicss MOJYyYUT CIEIYIOIIUE MPEIMETHBIC
pe3yibTaThl.

Yucsia 1 BBIYUCTCHHUSA

Hcnonp30Barh HayanbHbIE NPEACTABICHUS O MHOKECTBE ICHCTBUTEIBHBIX YMCEN IS
CpPaBHEHHMsSI, OKPYTJICHHUS M BBIYMCIICHUH, HM300pa)kaTh ACUCTBUTENBHBIC YMCIA TOYKAMH Ha
KOOPAWMHATHOM MPAMOHA.

[IpumeHsaTh MOHATHE apUPMETHUUECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYISATOP, BEIIOIHATH MpeoOpa3oBaHusl BhIPAKEHUH,
CoJIepXkKalIuX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amuicu OONBIIMX M MallbIX YUCEN C MOMOIIBI0 JECATHUYHBIX JIpoOeil u
crenener uncia 10.

AuaredpanyecKkue BbIpaKeHH

[IpuMeHsATh TOHATHE CTEMEeHH C LEeJbIM TOoKa3aTelleM, BBINOIHATH MpeoOpa3zoBaHUS
BBIPAKEHUH, COAEPKALIUX CTENIEHU C LIEIbIM IIOKA3aTEIIEM.

BhINONHATE TOXAECTBEHHBIE MPEoOpa30BaHUs PAlMOHAIBHBIX BBIPAKEHHI HA OCHOBE
MpaBWJI JSHCTBUI HAJl MHOTOYWICHAMH U alreOpandecKuMu JpoOsSMU.

PacknanpiBath KBagpaTHBIA TPEXUJIEH HA MHOKUTEIH.
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[TpumensTe mpeoOpa3oBaHMs BBIPAKEHHN Ui PELICHHS Pa3IMYHBIX 3a/a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEaTbHON IPAKTUKHU.
YpaBHeHHUsI 1 HEPaBEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPAaBHEHMUSI, CBOJSIINECS K
HUM, CUCTEMBI JIBYyX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTh IpOCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM YHCIIE C
MIPUMEHEHHEM TpapUuecKux IpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMAa YPaBHEHUM pEIIEHUs], €CJIU UMEET, TO CKOJIbKO, U TIp.).

[lepexoauTs OT ciOBEeCHOH (OPMYIMPOBKH 3a/auu K ee ajareOpandeckoil Moaenu ¢
IIOMOIIBIO COCTAaBJCHUSA YPAaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4M MOJIYYEHHbIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHMSI, OLICHKH, PEIIaTh JTUHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM W HX CHUCTEMbI, JaBaThb TI'paUUECcKyl0 WLIIOCTPALIUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb W wHcnonb30BaTh (QYHKIMOHAIbHBIE TOHATHUS U S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O003HAYCHUS), OMPENCNIITh 3HAUYeHWE (PYHKIIMU IO 3HAYCHUIO apryMeHTa,
OTIPEIeNATh CBOMCTBA PYHKIMU 1O ee TpaduKy.

Ctpouts rpaduKy dTeMeHTapHBIX GyHKImi Buma: Yy = kiX, y = X%, y = X3, y = x|, y = VX.

OrnuceIBaTh CBOMCTBA YHMCIOBOUM (PYHKITMH TIO €€ TpaduKy.

9-ii kace

K konmy oOyueHuss B 9-M kJj1acce oOydarOIIMICS TMOMYYUT CIAEAYIOIMIHUE TPEIMETHBIC
pe3yibTaThl.

Yucia 1 BBIYUCICHUSA

CpaBHMBATh U yIOPAAOYNBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

BoinonusaTe apudmMeTnueckre AeMCTBUS C paliOHAIBHBIMU YUCIIAMHU, COYETas YCTHBIC U
MMACbMEHHBIE IPUEMBI, BBITIOJIHATH BEIYMCIICHHS C UPPALIMOHAIBHBIMUA YUCIIAMM.

Haxonute 3HaueHus CTeneHeN ¢ LeabIMHU MOKA3aTeIsIMU U KOPHEH, BBIYUCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUU.

OKpyrisiTe JEUCTBUTENbHBIE YKCIIA, BBINOJHATh NMPUKHUIKY pE3yJbTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pewate nuHeWHbIE W KBaJApaTHbIE YpPAaBHEHMS, YPAaBHEHMs, CBOJAIIMECS K HUM,
npocreiire JpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemrate cucremsl JByX JMHEWHBIX YPAaBHEHUHN C ABYMS NIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABJISIETCS JIMHEHHBIM.

Pemats TekcTOBBIE 3ajaud anredpandeckuM CHocoO0M C TOMOIIBIO COCTaBICHHS
YPaBHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTENIINE UCCAEAOBAHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM YHUCIIE C
MPUMEHEHHEM TpaUuecKux MpeacTaBieHuil (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
crcTeMa ypaBHEHHI peleHusl, €l UIMEeT, TO CKOJIBKO, U TIp.).

Pemate nMHeHHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, W300paXkaTb peIlIeHUE
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3allUCBIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSMOI,
3aIHUCHIBAaTh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH
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Pacnio3naBate (pyHKIMU M3Yy4eHHBIX BHJOB. [I0OKa3bIBaTh CXEMaTHUECKH PACHOJIOKEHHE
Ha KOOPJMHATHOH MmiockocTu rpadukos dynxiuii Buga: Y = KX, y = kx + b, y = k/x, y = ax® + bx
+¢,y=x%, y=1X y = |X. B 3aBucuMOCTH OT 3HaueHHi K0(DPHIUEHTOB, ONHMCHIBATH CBOACTBA
GbyHKIUH.

Ctpouth U M300paxaTb CXeMaTHYECKH TpaduKy KBaJpaTHUHBIX (DYHKIMI, OMHCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHKaM.

Pacnio3naBare  kBaapatuuHyro (QyHKIUIO 10 QOpMylie, TNPUBOIUTH HPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 pealbHOU )KU3HU, PU3UKH, TEOMETPHUH.
YucioBblie NOCIEA0BATELHOCTH U POTPeccum

Pacrnio3naBate apuMeTHUECKYIO U TEOMETPUIECKYIO IPOTPECCHUU TPH PA3HBIX Crocobax
3aJlaHusl.

BbINONHATE BBIYMCIEHUS € UCHOJB30BaHUEM (OpMyNl N-TO 4wieHa apupMEeTHUYEeCKOH U
TF€OMETPUYECKON MPOrpeCCUil, CyMMBI IIEPBBIX N-X YJIECHOB.

N300pakaTh 4iaeHbl NOCIEA0BATEILHOCTH TOUKAMHU Ha KOOPIMHATHON IJIOCKOCTH.

Pemats 3anaun, cBA3aHHbIE C YHCIOBBIMU MOCJIEI0BATENBHOCTSIMHU, B TOM YHCIIE 3a/1a4U
W3 peabHOM XM3HU (C UCTIOJIb30BAaHUEM KaJbKYISITOPA, IU(PPOBBIX TEXHOJIOTHA).

TemaTn4yeckoe MJIAaHUPOBAHUE

7-# Kaacc
Ne | HanmenoBanme KouuvecTBo 4acos
H/' A3LCHOB M TeM DJIeKTPOHHBbIE (uugpoBbIe)
pasn Beero KOHTpOJ‘lebIe HpaKTH‘leCKHe oﬁpagosaTeﬂbﬂue pecypchl
I | porpamMmmet padoThI padoThI
Hucna " bubmmorexa OI'UC «Most
BBIYHCIICHUS.
1 PALOHALHLIE 25 1 IIKOJIa» — lesson.academy-
H content.myschool.edu.ru/02.2/07
qucna
AnreGpanueckue Anrebpa, 7 xmacc. ®I'AOY JI10O
2 27 1 «AkanemMusi  MHUHIIPOCBENICHUS
BBIPKEHUS
Poccun»
DIeKTPOHHBIA 00pa30BaTEILHBIN
pecypc «JloMamHue 3aJaHUsL
3 :é)a;;?clga 20 1 OcHoBHOE o0miee oOpa3oBaHHE.
P Anrebpa», 7-9 xmaccel. AO
«M3natenbctBo "[IpocBemeHue"»
Koopaunatst u
4 | rpaduxmu. 24 1
OyHKIIU
5 [ToBTOpEHuUe u 6 1
0000111eHNE
OBLIEE
KOJIMYECTBO
YACOB 1o 102 5 0
[MPOI'PAMME

12



8- ki1ace

Ne
n/n

HaumMeHnoBaHue
pa3nesoB U TeM
NMpPOrpaMmbl

KoJanuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTueckue
padoThbI

DJIeKTPOHHbIE (uu¢poBbIe)
o0pa3oBaTeJibHbIE pecypchl

Yucna U
BBIUHCIICHUS.
KsagpaThsie
KOpHHU

15

bubnuoreka OI'rcC «MOSI
IIKOJIa» — lesson.academy-
content.myschool.edu.ru/02.2/08

Yucna "
BBIYKCIIEHUS.
Crenennp ¢ LETbIM
rmokasaTejieM

Anrebpa, 8 wimace. ®I'AOY MAI1O
«AxamgeMus MuHIpoCBelIeHUS
Poccuny»

Anrebpaunueckue
BBIPAYKEHMS.
KBanparuslit
TpexXdJIeH

OneKTpoHHBIH  00pa3zoBaTeIbHBIN
pecypc  «JlomamHue — 3agaHus.
OcHoBHOe oOmiee oOpa3oBaHUE.
Anrebpa», 7-9 xmaccel.  AO
«M3natensctBo IIpocBelienney

Anrebpandeckue
BBIpaXKCHMU.
Anrebpamdeckas
Ipo0b

15

YpaBHeHus u
HEpaBEHCTBA.
KBanpathbie
ypaBHEHUS

15

YpaBHeHus u
HEpaBEHCTBA.
Cucremsl
YpaBHEHUI

13

YpaBHeHus u
HEpaBEHCTBA.
HepaBencrna

12

OyHKIUU.
OCHOBHEIE
TOHATHS

OYyHKIUU.
Yucnosbie

(hyHKIIH

10

[ToBTOpEHUE u
0000111eHHE

OBILIEE
KOJIMYECTBO

YACOB

o

102
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[NPOI'PAMME

9-ii kiace
HanMeHoBaHMe KoauuecTBo yacon
Ne AENOB M TeMm J1eKTPOHHbIE (uudpoBrbie)
/i pasa Beero Konrtpouabneie | [IpakTuyeckue | oopazoBaTelbHbIE pecypchbl
TTPOrpaMMBl padoThI padoThI
nglﬁineﬂml 1 bubnuoreka OI'ucC «Mos
1 }Ieﬁcrsmem;ﬂme 9 HIKOJIa» — lesson.academy-
content.myschool.edu.ru/02.2/09
qucia
YpasHetis " Anrebpa, 9 knace. ®I'AOY IO
HEpaBEHCTBA.
2 . 14 1 «Axanemuss  MUHIPOCBEIICHUS
YpaBHEHUA C OAHOU
N Poccumn»
TepeMeHHON
DONeKTPOHHBIA 00pa30BaTENBHBIN
S " pecypc «JlomamHue 3ajaHuUA.
3 Hf ABCHCTBA 14 1 OcHoBHOE o001Iee 0OpazoBaHME.
p ’ . Anrebpa», 7-9 xmaccel. AO
Cucrembl ypaBHEHHIA
«3narenbcTBo
"IIpocBemenue"»
YpaBHeHus u
4 | HepaBeHCTBA. 16 1
Hepasenctra
5 OyHKIIUH 16 1
6 Hucnoseie 15 1
ITOCTIEIOBATEIEHOCTH
IToBTOpEHNE,
7 0000111eH1E, 18 1
CUCTeMaTH3aIus
3HaHUHU
OBLIEE KOJIMYECTBO
YACOB o | 102 6 0
[MPOI'PAMME

KpyTtoBa Onbra

MopnucaHo yndposoii

n ropeBHa00e628869d noanucbio: Kpytosa Onbra

MropesHa00e628869dcbd559742

de5597421 a1 eeae64 laleeae64452bdc

452bdc

DNata: 2024.03.11 10:45:35 +03'00"
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