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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPyrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs Hay4dyHBIX TPEACTABICHUNH O TMPOMCXOXKIEHUH M CYIIHOCTH
anredpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B IMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaer
pa3sBUTHE JIOTHYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHHUs, 0000IMIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHOU JAEATEIbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS — peanu3aunuei
JeSITeIbHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYeCcKre JTuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPAXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €T0 JIMHUSMH. B Xo/e n3ydeHus: yueOHOTO Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUSI H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYpPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nUHMHM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIsl JlabHEHIIEro
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XH3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JByX aireOpaueckux JHMHUH — «AnreOpanyeckue BBIPAXKEHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHsl 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  AunreOpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCaHMsI TIPOIECCOB M SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanpHeHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMsS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHAIbHO-TpaUYECKOW JIMHMM  HAIEICHO Ha  IOJIYYCHHUE
o0ydaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuanga CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYPHI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pasfeNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



KJIFOYEBBIE BOCIIUTATEJIBHBIE 3AJIAYA

-OpraHu3anus padoThl C 1eTbMH Kak B o(iaiiH, Tak U OHJIalH (popmare;

-YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOLIEHMH MEXAY YUHUTEIEM M €ro Y4YeHHKaMH,
CIOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUATHUIO y4allUMHUCA TpeOOBaHMM U MPOCHO YyUHTEs,
NOPUBJICYCHUIO WX BHHUMAaHHMSI K OOCYyKZaeMoil Ha ypoke HWH(POpPMAalMH, AaKTUBU3ALUH HX
MO3HABATEIbHOU JeSTeNIbHOCTH;

-o0OyX/IeHUE IIKOJIBHUKOB COONIOAATh HAa YpPOKE OOLICTIPHUHSTHIE HOPMBI IOBEACHUS,
npaBuja OOIICHHS CO CTApIIMMHU (YYUTEISIMH) M CBEPCTHUKAMH (IIKOJbHUKAMM), TPUHIIUITBI
y4eOHOW JUCIMIUIMHBI U CaMOOpPraHU3allii, COIIacHO YcTaBa 1Kouibl, [IpaBunam BHyTpeHHErO
pacropsiika IIKOJIbL;

-BKJIIOUEHUE B YPOK MIPOBBIX IPOLEAYpP, KOTOpbIE MOMOTAIOT IOAJAEPKaTh MOTHUBALIUIO
JIeTel K MOMY4YeHHIO 3HAHWM, HaJaKUBAHUIO IMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHUN B
Kjacce, IOMOTalOT YCTAaHOBJICHUIO JOOpPOXKENAaTeNbHOM arMochepbl BO BpeMs  YpOKa;
UHTEJJICKTYalIbHBIX WP, CTUMYJIUPYIOIIMX TO3HABATEJIbHYI0 MOTHBALIMIO IIKOJHHHUKOB.
[IpeamerHble BBINYCKHM OpeWH-puUHTa, TeMMHU(UKAIUSA: KBECThl, WIpa-IPOBOKAILUS, WIpa-
SKCIIEPUMEHT, UTPA-JEMOHCTPALIHsI, UTPa-COCTI3aHue, AUIAKTUIECKOTO Tearpa, re Moay4yeHHbIe
Ha YpPOKE 3HaHUs OOBITPBIBAIOTCS B T€ATPAJIbHBIX IOCTAHOBKAX;

-opranuzanus edcTBa MOTHBHUPOBAHHBIX M JPYAUPOBAHHBIX YYalUXCA HAA UX
HEYCIEBAIOUIUMH OJHOKJIACCHUKAMU, JAIOIIEro UIKOJIbHUKAM COLMAJIbHO 3HAYMMBIA OIBIT
COTPYIHUYECTBA U B3aUMHON MTOMOIIIH;

-IPIMEHEHNE Ha YPOKE WHTEPAKTHBHBIX (DOPM pabOTHI ydaIIUXCsl: MHTEIUICKTYaIbHBIX UTD
«YMHUKM U yMHUIBD, «UT0? I'me? Korma?» cTUMyIHpYIOMIMX I[MO3HABATEIbHYI0 MOTHBAIIHIO
HIKOJIbHUKOB; TUCKYCCHUM, KOTOPbIE JAIOT y4alllUMCs BO3MO>KHOCTb IPHUOOPECTU OIBIT BEIECHUS
KOHCTPYKTUBHOTO JHaJIOra; TPYIIOBOM paboThl WM paboThl B Mapax, KOTOpbIe ydyar
HIKOJIbHUKOB KOMaHHOH paboTe U B3aUMOACUCTBUIO C IPYTUMH JETHMU;

- ONUMIIUAJIbI, 3aHUMATeNbHbIE YPOKH W MSATUMUHYTKH, YPOK - JENoBas UTpa, YPOK —
NyTEUIECTBUE, YPOK  MacTep-KJIacc, ypOK-UCCIEAOBaHUE U Ap. Y4eOHo-pa3BieKaTelbHbIe
MmepornpusTus (koHKypc- urpa «lIpenMerHsiii kpoccBopa», TypHup «CBOsi Urpay», BUKTOPUHBI,
JUTEepaTypHas KOMIIO3UIIMS, KOHKYPC Ta3eT U pUCYHKOB, SKCKYpCHUs U Jp.);

-MHULIUMPOBAaHUE M TIOAJIEPKKA MCCIEI0BATENLCKOM JEATeTbHOCTH IIKOJFHUKOB B paMKax
peanu3anuyl MMU WHIUBUAYAJIbHBIX M TPYNIOBBIX MCCIEI0BAaTEIbCKUX IMPOEKTOB, MOMOIAET
npuoOpecTH HAaBBIK CAMOCTOSTEIBHOIO pPEIIeHHs] TeOpeTUYecKo mpobieMbl, odopmiieHus
COOCTBEHHBIX WJICH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K YYXHUM HACSIM, OPOPMIICHHBIM B
paboTax JApyrux wuccieaoBarenedl, HaBbIK MYOJMYHOTO BBHICTYIUICHUS TEeped aydUuTOPHEi,
apryMEHTHPOBAHUS U OTCTAaUBAaHUS CBOEHM TOUKU 3pEHUS;

- co3laHue THOKOW M OTKPBITOW cpenbl OOy4eHUss M BOCIIHUTAHUS C MCIIOJIb30BaHUEM
raJI’KETOB, OTKPBITHIX 00pa30BaTeIbHBIX PECYPCOB, CHCTEM
yIIpaBJIeHUS MO3BOJSIET CO3AATh YCIOBHS ISl peain3alu MPOBO3MIIAIEHHBIX
FOHECKO Beaymux npunnunoB oopasoBanus XX Beka: «oOpazoBaHue 1151 BCEX»,
«o0Opa3oBaHue yepe3 BCIO XKU3Hb», 00pa30BaHUE «BCET/Ia, BE3/IE U B JIF000E BpeMsi».
VYV oOyuaromuxcs pa3BUBAIOTCS HABBIKM COTPYIHMYECTBA, KOMMYHHMKAI[MH, COLIMAJIbHOU
OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTUYECKH MBICIHUTD, ONIEPAaTUBHO U
KaueCTBEHHO peniaTth NpoOJieMbl; BOCIIUTHIBAETCS IEHHOCTHOE OTHOILIEHUE K MUDY.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BBIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeilt K
npyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIOPAIOYMBAHUE PALMOHAIBHBIX
yucen. Apudmerndeckue IEHCTBUS ¢ PaLlMOHAIbHBIMU YKciIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJelieHHe, peoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh 0OIbIINX uncen. [IporeHTsl, 3anuch MPOIEHTOB B BHJIE IPOOH U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHNUE 33a7ad U3 peabHOU
IIPAKTHKU.

ITpuMeHeHne NPU3HAKOB AE€IMMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHas MPONOPLHUOHATIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Brraucnenus o gopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PAaBHBIC
BBIpQXECHMSI, IPaBUJIa NIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
IPUBECHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwieHsl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEeMEHHBIMHM U ero rpaguk. Cucrema AByX JIMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny AByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. Abcmucca M opJuHAaTa TOYKH Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHH.
Jluneiinas ¢ynkuus, e€ rpadpuk. ['paduk pynkuum y = [x|. I'padudeckoe perenne nuHeHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHasbHOM dYHcie. JlecaTuunbie
npUOIKEHUS UPpAIMOHATBHBIX uncen. CBoicTBa apu(MEeTHIECKUX KBAJAPATHBIX KOPHEU U HX
MpUMEHEHHUE K MPeoOpa3OBaHUIO YHUCIIOBBIX BBIPAKEHUW M BBIUHUCICHUAM. JleHcTBUTENIbHbBIC
YHCla.

Crernens ¢ 1eNbIM MOKa3zaresaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AuredpanyecKkue BbIpasKeHUs

KBagpaTHbIi TPEXWIEH, pa3JI0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHUue ainredpandyeckux apoOeil. PanuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHueE.

YpaBHeHus1 M HEpaBEeHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWI, CBONAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreimue apoOHO-
panoHaIbHbIC YPAaBHEHUSI.

['paduueckas mHTEpIpETAlNsl YPABHEHUM C JBYMsI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUU C OBYyMs MepeMeHHbIMU. [Ipumepbl pelieHus CHUCTeM HENMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeHCTBa € OJHOW mepeMeHHOH. CucTeMbl
JMHEHHBIX HEPABEHCTB C OJHOM MEePEMEHHOM.

DOyHKIUUHA

[Tonstne ¢pynkuuu. OOMACTH ONMpeaeIeHUs] 1 MHOXKECTBO 3HaueHHH QyHKIH. CriocoOb!
3a1aHus QYHKIIHM.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)karolUX peaabHble MIPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPAMYIO M OOpaTHYIO MPOMOPIMOHATBHBIC 3aBUCHMOCTH, UX
rpadpuku. OyHKIUMN Y = X2,y = X3,y = VX, y=|X|. I'paduueckoe perieHue ypaBHCHUN U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YMCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JIeHICTBUTENBHBIX YHCEN, JCHCTBUTENbHbIE YHCIA Kak OECKOHEYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOLIEr0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHcell.
IIpuknaka v OLlEHKa pe3yabTaTOB BEIYUCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K JIMHEUHBIM.



KBampatHoe ypaBHeHue. Pemenue ypaBHEHHU, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajay
anredpandeckuM METOAO0M.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEHHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHune cucreMm ABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIHMHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEPaBeHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. ['padmyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMECHHBIMH.

DOyHKIUUHA

KBanparnunas ¢yskinus, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dyrkrmit: Y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = [X| 1 ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEILHOCTH U NPOTrPecCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyioit u GopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  ®Popmynsl  N-ro  4ieHa
apuQMeTUYECKOI U TeOMETPUUECKON MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxeHune 4iIeHOB apuU(PMETHUECKON M TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIIEHUEM K JIOCTIKEHUSIM POCCHUHCKHX MaTeMaTUKOB M POCCUMCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAYKaxX M IMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKIaHWHA M pealu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THYECKHUX IPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTU MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs YCHEIIHON MpOQeCCHOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIMe B JIEATENBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUS MHUpa, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOIMOHAJIBHOIO 0JIArONOJIYYH s :

TFOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUSI 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajad B o0iactu
COXPAHHOCTH OKpY)KaloIleW cpeibl, IMIAHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOMHBIX
HOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U MyTel X pelieHus;



8) aganTanus K M3MEHSIOIMMCS YCJIOBUSIM COIHAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM JI€ATENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
nedunuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, OpPMyYIMPOBATh M OLIEHUBATh PUCKH U TIOCIEACTBUSA, (HOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue neiicTBus:
BBISIBJISATH U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHM,
OTHOIIEHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATH ONPEACICHUS IOHATHH, YCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JIJIsl 000OLICHNUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPeoOpPa3OBbIBATh CYKICHHS: YTBEPAUTENbHbIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;
BBISIBIISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHS B (paKkTax, TaHHBIX,
HAOJIIOJICHUSAX U YTBEPKACHMSX, MpEAJaraTb KPUTEPUU JUIsl BBISIBJICHMSI 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNIL;
JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa30buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsMble W OT MPOTUBHOIO),
OPOBOJIUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKa3aTelbCTBA  MaTeMaTHYeCKUX  (akToB,
BBICTPAaWBaTh AapryMEHTAlUI0, MPUBOJUTH MpPHUMEPbl M KOHTPIPUMEPBI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;
BbIOMpaTh Ccrnoco0 pelieHus: yueOHOW 3aladyu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILEHUS,
BbIOMpATh HanOOJIee MOAXOASAIIMH ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKUe 1eHCTBHA !
MCIIOJIb30BaTh BOMNPOCHl KaK HCCIIEJOBATENbCKUM HMHCTPYMEHT NO3HaHMs, (QOpPMYIHpPOBATh
BONPOCHI, GUKCHUPYIOLIUE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IJIaHY HECIIOKHBIA SKCIIEPUMEHT, HEOOJbIOE
UCCJIEIOBAaHHE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eckoro oOBeKTa, 3aBUCUMOCTEN
00BEKTOB MEX]y COOO0M;
CaMOCTOSITENNbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLEHUBATh JIOCTOBEPHOCTh MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IeHNI];
MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECcCa, a TAKKE BbIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX, HEOOXOAMMBIX JUIS
peLIeHHs 3a/1auu;
BBIOMPATh, AHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3IUIHBIX
BUJIOB U (hOpM IpecTaBICHUS;
BbIOUpaTh (OpMy TpeacTaBiICHUS HHPOPMAIMM UM WUIIOCTPUPOBATH pEIIaeMble 3aJayu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;
OLICHUBATh HAAEKHOCTh HMHPOPMAIUM IO KPUTEPUSAM, NPEAJIOKCHHBIM YUUTEIIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
BOCIIPHHUMATh U (POPMYIHPOBATH CY>KACHUS B COOTBETCTBHU C YCIOBHSMHU U LIEISIMUA OOLICHHUS,
SICHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHUCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS M0 X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYyYSHHBIN pPe3ysIbTarT;
B xole oOCyXIeHHs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAeMOW TeMbl, MpOOJIeMBbl,
pemaeMoil 3aauM, BBICKA3bIBAaTh WJICH, HAllEJICHHBIE Ha MOWCK PEIICHUs, COMOCTABIATh CBOM
CYXJIEHUS C CY)KACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4Me U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
NPEJCTaBISATh Pe3yibTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, HCCIEeIOBaHUS, IIPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOpUH;
MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaAIbHON pabOThl MpHU
pelieHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71a4;
NPUHUMATD 1eJTb COBMECTHOM JeSITeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenenartb BHAbI paboT, JOroBapuBaThCs, OOCYXKIAaTh IPOLECC U pPE3yiabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
IITYpPMBl ¥ JPYTHE), BBHIMOJHATH CBOIO YacTh pabOTBHl M KOOPAWHHPOBATH CBOU JCUCTBHS C
JIPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:
CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajauu (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yu€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLUOHATBHBI HHTEJIEKT:
BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKHM, CaMOKOHTpOJIA Ipoliecca W pe3ysbTaTa peleHUs
MaTeMaTHYEeCKON 3ajauu;
OpPeIBUIETh TPYIHOCTH, KOTOpble MOTI'YT BO3HUKHYTh IIpH PpEIIEHUWH 3aJaud, BHOCUTh
KOPPEKTHBBl B JIEATETBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yjibTaTa JESITEeIbHOCTH IIOCTaBIEHHOW LEIM U  YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS HJIM HEJTOCTHIKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce OOYyYaIOUIMICA MOMYyYUT CICIYIOIIUE TMPEAMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BLIYHMCICHHUA

BbImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIUUCIEHHMS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[Tepexoauth OT 0aHOM (HOPMBI 3amHCH YHCET K IpYroil (mpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU IIOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEIL.

Pemlate npakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUs 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUM IIPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BoinonHATe mpeobpa3oBaHus LEI0r0 BHIPAKEHUS] B MHOTOUWIEH MPUBEICHUEM MOAOOHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOKHUTEJs, TPYNIHPOBKU ClIaraeMblX, IpUMEHEHUs (POpMys COKpaIi€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHHWs pa3IMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATbHOU MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKA3aTEeIsIMU JUIsl TPeo0pa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIETCS JIM YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTH rpaduyeckre METO bl IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMephI Map YUCE, SBISIOUIMXCS pellleHueM JHHEHHOT0 YpaBHEHUS C ABYMS
MEePEMEHHBIMH.

Ctpouth B KOOpJIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
NePEMEHHBIMHU, TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.



Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHHH C IByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH MO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJy4YCHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIC IIPOMEXKYTKH Ha
aIreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHbIX GyHkuuid. Ctpouts rpaduk GyHKIMH Y = [X].

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apTyMEeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K kxoHnmy oOyueHus B 8 kjacce oO0y4aromuiicsi MOJIYYUT CIEAYIOLIME IpeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUMN, HU300pa)kaTh JEHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(PMETHUYECKOIO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPE0Opa30BaHusl BbIpAKEHHH,
CoJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBONCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHed umucina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs palMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JeMCTBUN HAaJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumeHsiTh TpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3JIMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU MTPAKTHKHU.

YpaBHeHus! M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHBIE YPaBHEHUS U PallMOHAJIbHbIE YPaBHEHHUS, CBOJSIINECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoaMTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHU pelleHusl, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexonuTh OT clioBeCHOW (OPMYIHMPOBKM 3adauu K €€ anredpandeckol Mojeian ¢
IIOMOLIBIO COCTABJIEHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.



[TprMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYEecKyl0 HILTIOCTPAILIUIO
MHOYECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonumath ¥  KCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYEHUs), OMPEACATh 3HaYeHHWE (YHKIMM 1O 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIUCBIBATb CBOICTBA YHCIOBON ()DYHKLHH 1O €&
rpaduky.

K koHmy oOyuyenuss B 9 kiacce 0OydarolIMiics MOMYyYUT CICIYIOIIUE TMPEAMETHBIC
pe3yJbTaTHI:

Yuciia 1 BBIYUCICHUSA

CpaBHMBATh U YHOPSIIOYMBATh pallMOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bremonaare apudmMernueckue ASHCTBHS C pallMOHATBHBIMU YHCIAMH, COYETasi yCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOJIHSITH BEIYMCIICHUS C UPPAIIMOHATIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHMsl cTeneHell ¢ 1eabIMU MOKa3aTelsMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrisiTh JIEHCTBUTEIBHBIC YHWCIIA, BBIMOMHATH NPHUKUAKY pE3ylbTaTa BBIYHUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHHs] M HEPABEHCTBA

Pemate nuHeNHBIE M KBaJpaTHblE YpaBHEHUS, YPAaBHEHMs, CBOASILIMECS K HUM,
npocTerme APoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemate cucTembl IBYX JTMHEHHBIX YpaBHEHUH C ByMs MEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OHO YpaBHEHHE HE SIBJISAETCS IMHEHHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YpaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C JIBYMSI IIEPEMEHHBIMHU.

IIpoBONTE MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeacTaBleHuil (ycTaHaBIMBAaTh, MMEET JIM ypaBHEHHE WIH
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB HAa YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMCBIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEpABEHCTBA MPH PEIICHUH PA3IMYHBIX 33/1a4.

DOyHKIUHA

PacrniozHaBaTh pyHKIIMM H3Y4E€HHBIX BUI0B. [l0Ka3pIBaTh cCXeMaTUYECKH PacIOIOKEHUE Ha

KOOPJIMHATHO# TI0OCKOCTH TpadukoB pynkumii Buga: y = kX, y = kx + b, y = k/x,y =ax2 + bx +
C, Yy =x3, y =1,y = |x|, B 3aBHCHMOCTH OT 3HaueHHiT K03(HIMEHTOB, OMUCHIBATE CBOHACTBA

byHKUINH.

Crpouth M M300pakaTh CXEeMAaTUYECKH TpaUKH KBaJPATUUYHBIX (QYHKIUH, ONUCHIBATH
CBOICTBa KBaJipaTUUHbBIX (PYHKUIUN 1O UX rpaduKam.

Pacno3snaBath  KBajgpaTuyHyro (QyHKUHIO 10  Qopmyse, NPUBOJAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.



YuciioBble N0CI€10BATEJILHOCTH U MPOTrpPeccuu

PacnioznaBath apupMETHUECKYI0 U TEOMETPUYECKYIO MPOTPECCHH TPHU Pa3HBIX CIIocodax
3a/1aHusl.

BBINOTHATE BBIYUCICHUS C HCIOIb30BaHHEM (QOpPMYJT N-ro 4ieHa apuMmeTuyeckor u
FEOMETPUUECKOM MPOTPECCHii, CyMMbI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbI 0CIEI0BATEIIBHOCTH TOUKaMHU Ha KOOPIMHATHON IJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEILHOCTSIMHU, B TOM YUCIE 3ajadu
U3 peasibHOM JKU3HHU (C MCIIOJIb30BAHUEM KAIIbKYISITOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No /m HaunmeHnoBaHMe pa3je/ioB U TeM (uudposbie)
B MPOrpamMMmbl Beero KO6HTp0JILHLIe Hp6aKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcnl
1 Yucna u BeIunciieHus. PalimonanbHbie o5 1 bu6mmoreka IIOK
qyucia https://m.edsoo.ru/7f415b90
2 AureOpanyueckue BEIPaKEHUS 27 5 Egggﬁ;fg;ggﬁ £415690
bubmuoreka [IOK
3 /PABHCHHS 1 HCPABCHCTBA 20 2 https://m.edsocI)_.[ru/7f415b90
bubmuorexa [JOK
4 Koopuunatst u rpagukn. @ynim 24 . https://m.edSO(])_.[ru/7f415b90
bu6nuorexa [IOK
S [osropenme i 0bodmennue 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 15




8 KUIIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
No /m HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
B MPOrpamMmbl Bcero Konrpoubuee Ilpakruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi

but6mmoreka [IOK
1 Yucna u Beruncnenus. KBaapatasie KopHH 15 1 https://m.edsoo.ru/7f417af8

9 Yucna v Berauciienns. CTEeHb ¢ eJIbIM 7 1 bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8

3 Anre6panyeckue Beipaxkenus. KBaapaTHsiid 5 bubnuoreka [IOK
TPEXUIICH https://m.edsoo.ru/7f417af8

4 AnreGpanyecKue BhIpaxKeHHs. 15 2 bubnmnoreka [HOK
Anrebpanyeckas poob https://m.edsoo.ru/7f417af8

5 YpaBHeHus u HepaBeHCTBa. KBasipaTHbie 15 2 bubnmnoreka [HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8

bubanoreka LIOK
7 VpaBHenus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8

bubanoreka LIOK
8 Dymicti. OCHOBHbIC HOHATH > https://m.edsoo.ru/7f417af8

bubnunorexa LIOK

1

; Pynxupn. Tuciosbie Gyniim ; https://m.edsoo.ru/7f417af8

bubnunorexa LIOK

1
10 [ostopenne 1 0bodmenue 6 https://m.edso0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0




9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NPOrpamMmbl Bcero 0;[ TPOILHBIC pﬁalcanecKne o0pa3oBaTte/ibHbIE
padoThbI padoThI pecypesi
1 Uucna u Beluncienus. JleiicTBUTenbHbIE 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
2 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmnoreka HOK
YPaBHEHUU https://m.edso00.ru/7f419d08
bubnnoreka IIOK
4 VpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
S Pynkunn 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble MOCIET0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 1 bu6nuoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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