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HHOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas paboyas mporpamma yuyeOHOro Kypca «Anredpay Ha ypoBEHb OCHOBHOTO 00-
niero oopazoBanus 11t odydarontuxcs 7—9-x kimaccos ¢ 3[IP MKOVY «Hoomucunckas COII-unTep-
HaT» pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

e ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6 obpazoanuu B Poccuiickoit denepa-
110707008

e mnpukaza MunnpocsemeHnus ot 31.05.2021 Ne 287 «O0 yTBepkaeHun ¢GeaepaibHOro rocy-
JAPCTBEHHOTO 00pa30BATENBLHOIO CTAHJAPTa OCHOBHOTO O0IIEro 00pa30oBaHUs»;

e mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHuu ¢eaepaibHOil 00pa3o-
BaTENLHOW IPOTPaMMbI OCHOBHOTO OOIIET0 00pa30BaHUs;

o mnpukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O6 yrepxknenun [lopsiaka opranuzanuu
Y OCYILECTBJIEHMS 00pa30BaTEIbHOM IE€ATEILHOCTU 10 OCHOBHBIM 00111€00pa30BaTeIbHbIM IPOrpaM-
MaM — 00pa3oBaTeNIbHBIM MporpaMMaM HadajibHOTO OOIEro, OCHOBHOTO OOIIEro M CpeaHero oo-
IeT0 00pa30BaHUs»;

e CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAaHUS K OPraHU3alisiAM BOCIIHTA-
HUSA U 00y4YeHHUs, OTAbIXa U O3J0POBJICHUS JACTEH M MOJIOACKN», YTBEPKICHHBIX MOCTAHOBICHUEM
[JIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urnennveckrue HOPMATUBBI U TpeOOBaHUs K obecrieueHno Oe3omnac-
HOCTHU U (1yin) O0e3BpeHOCTH ISl YeJIoBeKa (paKTOPOB Cpeiibl OOUTAHUSY, YTBEPKACHHBIX TOCTAHOB-
JICHUEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIIUU PA3BUTHUI MATEMAaTUYECKOT0 00pa30BaHus, YTBEPKIEHHOM pacropskeHueM [Ipa-
BUTENbCTBA OT 24.12.2013 No 2506-p;

e y4eOHOro IUIaHa OCHOBHOTO 00IIero oOpa3oBaHus, yTBepxkaeHHOro npukazom MKOY «Ho-
BonucuHckass COLI-unrepHat» ot 29.08.2023 Ne 183 «O06 yTBep:KJAeHHH OCHOBHOUW 00pa3oBaTelib-
HOW IpOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs»;

e (enepanpHOl pabouel mporpaMmbl yueOHOTO Kypca «Anredpa», KOTOPBIM BXOJUT B COCTAaB
yaeOHoro npeamera «MareMaTukay.

AnanTtupoBaHHas paboyasi IporpaMMa OpHEHTHPOBAHA Ha LEJIEBbIE IPUOPUTETHI 1yXOBHO-HPaB-
CTBEHHOTO Pa3BUTHS, BOCIIUTAHUS M COIMAIM3alMU oOyuaromuxcs, chopMylIupoBaHHbIE B (dene-
panbHO# pabdouelt nporpamme Bocriutanuss ®AOIT OO0 gnst ob6yqaromuxcs ¢ OB3.

Anrebpa sBIsIeTCS OJJHUM U3 OITOPHBIX KYPCOB OCHOBHOTO OOIIIEro 00pa3oBaHMs: OHa 00ecreun-
BaeT M3Y4YECHHE JAPYTUX AUCLUMIUINH, KaK €CTECTBEHHO- HaAy4YHOT'0, TaK U TYMaHUTapHOI'O LIUKJIOB, €€
OCBOEHHE HEOOXOIMMO ISl MPOIOJKEHUST 00pa30BaHMs U B IOBCEHEBHOM *U3HU. PazButue y 00y-
yaromuxcs ¢ 3[1P Hay4yHBIX TpeacTaBICHUN O MPOUCXOKIACHUHM M CYITHOCTH anreOpanyeckux ao-
CTPaKIIUii, CrI0c00€ OTPAKEHHSI MAaTEMAaTHIECKON HAyKOH SIBIIEHUN U MPOIIECCOB B MPUPOJIEC U OOIIIe-
CTBE, POJIM MAaTeMAaTUYECKOTO MOJETUPOBAaHUS B HAYYHOM MO3HAHUU M B MPAKTHKE CIIOCOOCTBYET
($hOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS M KaUeCTB MBIILICHUS, HEOOXOMUMBIX JIJISl a/IallTallii B
coBpeMeHHOM LH(ppoBoM ob1ecTBe. M3ydyeHue anreOpbl oOecrieyrBaeT pa3BUTHE YMEHHs HaOIo-
J1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUUHOCTH MBIIIJICHHS], CTIOCOOHOCTHU ap-
TYMEHTHPOBAHHO 0OOCHOBBIBATh CBOM JICHCTBUS U BBIBOJBI, (HOPMYIUPOBATh YTBEepKIeHUsA. OcBOe-
HUE Kypca aJireOpbl 00eCIeunBaeT Pa3BUTHEIOTHIECKOTO MbIIIeHus oo0ydatomuxcs ¢ 311P: onu uc-
MOJIB3YIOT IeyKTHUBHBIC M MHAYKTUBHBIE pacCykJIeHUs, 0000IIeHNe U KOHKPETU3AIIHIO, abCcTparupo-
BaHue U aHanoruto. O0yueHue anreOpe npearnogaraeT 3HaYUTeNbHbIN 00bEM CaMOCTOSATENBHOMN Jies-
TesnbHOCTH o0ydaronuxcs ¢ 3[IP, mosToMy caMOoCTOsATENIbHOE PELICHUE 3a/1a4 SIBIISETCS peaau3aluen
JeSTeIbHOCTHOTO IPUHIIUIIA O0yUYEeHUSI.

B cTpykType mporpaMMel yueOHOTO Kypea «Anredpay it OCHOBHOTO 00IIIEroo0Opa3oBaHus OcC-
HOBHOE MECTO 3aHMMAIOT CO/EpKAaTeIbHO-METOINYECKUE JTUHUU:

«Yucna v BIYHCIEHUNY, « Aredpandeckue BEIpaXeHUs», « Y paBHEHUS 1 HEPAaBEHCTBAY, « DYHK-
uny. Kaxnas u3 aTux copepkareabHO-METOINYECKUX JIMHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
W3YYCHHS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JIMHUSIMH. B xo11e n3ydeHus yaeOHoro Kypca o0y-
YaIOMIMUMCSI IPUXOAUTCS JIOTHUYECKH PacCyk1aTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK.
B cBsi3u ¢ 3TUM B mporpammy yueOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH,
MpeJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jiejaX MaTeMaTH4eckoro oOpa3oBaHMs U CIOCOOCTBYIOIIME



OBJIA/ICHUIO 00YYaIOLMMHCA OCHOB YHUBEPCAJIBHOIO MaTEMAaTH4eCKOro s3blka. CoaepxKarenbHON u
CTPYKTYPHOI 0COOEHHOCTBIO yueOHOT0 Kypca « Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue mMHUK «Hucaa ¥ BEIYUCIECHUSD CIIY>KUT OCHOBOM JJIs1 IalbHEHIIIEro U3y4eHHs Ma-
TEMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Y 00YHAIOLIMXCS JIOTMYECKOTO MBIIIUIEHUS, (POPMHUPOBAHUIO YME-
HUS 110JIb30BaThCsl AITOPUTMAMH, @ TAKXKe NMPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX
JUISL IOBCETHEBHOM KHU3HH. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs
CBSI3aHO C pAlMOHAJIBHBIMU W HUPPALMOHAIBHBIMM 4HCIaMH, (OPMHPOBAHUEM IPEACTaBIECHUH O
JEHCTBUTEIHLHOM YHCIIe. 3aBepIlCHHE OCBOCHHUS YMCIIOBON IMHUMOTHECEHO K CpeHEMY 00IIeMy 00-
Pa30BaHUIO.

Copneprxanue AByX alreOpanyuecKux JMHUN — «AJredpandecKue BBHIPAKCHUSI»H «Y paBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET popMHupoBaHuio y oOydaromuxcs ¢ 3[1P maTtemarndeckoro amnmapara,
HE0OXOUMOro AJIs pEeLIeHUs 33a]1a4 MaTEMAaTUKH, CMEKHBIX IPEAMETOB U IIPAKTUKO-OPUEHTUPOBAH-
HbIX 3a/1a4. Ha ypoBHE ocHOBHOrooOmero oopa3oBanus y4eOHbI MaTepuan rpynnupyercss BOKpYT
PalMOHATIBHBIX BhIpaXKeHUI. Anredpa JEMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKHU KaK sI3bIKa JJ1s IOCTPO-
€HMsI MaTeMaTHYECKUX MOJEJIeH, OIMCaHus MPOLECCOB U SIBJIEHUM peanbHOro mupa. B 3amaun o0y-
YeHHUs alredpe BXOAST TakKe JajbHENIIee pa3BUTHE aJITOPUTMHUECKOTO MBIIUICHHUS, HE0OXO0IMMOTO,
B YaCTHOCTH, /Ul OCBOCHMSI Kypca HHPOPMATUKHU, U OBJIaJICHUE HaBbIKAMU JI€YKTUBHBIX paccyxe-
Huil. [IpeoObpazoBaHne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTUIO BOOOPAXKEHUS, CIIOCOOHOCTEN K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copneprxanue GpyHKIMOHAIBHO-TpadUUECKOM JIMHUN HAlleJIeHO Ha MOJyYyeHHe 00yUaroIUMUCS C
311P 3naHuit 0 QYHKIUAX KaK BOKHEHIIICH MaTEMaTHUECKON MOJICIIH JUTS ONTUCAHMS U UCCIICIOBAHUS
pa3sHOOOpa3HbIX MTPOLECCOB U SIBIECHUH B pupoie 1 odmecTse. M3ydyenne Matepuaia ciocoOCTByeT
paszButuio y obyuatrouiuxcs ¢ 3[IP ymeHus ucronb30BaTh pa3iuyHbIEe BbIPAa3UTEIbHBIE CPEICTBA
A3bIKa MaTEMaTHUKU — CJIOBECHBIE, CHMBOJINYECKHE, I'papuecKue, BHOCUT BKJIAJ B (JOpMUpPOBaHUE
IPEJICTaBICHUN O pOJIM MATEMATUKH B Pa3BUTUU LUBUIM3ALUUU U KYJIbTYPBIL.

CornacHo yyeOHOMY IilaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «Ajredpa», KOTOPBI
BKJIIOUAET CJIEAYIOLINE OCHOBHBIE Pa3/Ieibl COJIEPIKAHNUS:

«HUucna ¥ BBIYMCICHUNY, «Anrebpanyeckue BBIPAXKCHUS, «YpaBHeHUs u
HEPaBEHCTBA», « DYHKIUM.

Ha usyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca
B HeJento), B 8 kitacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B HeZeio).



COJEPKAHUE YYEBHOI'O ITIPEJIMETA
7 KJIIACC

Yucia 1 BIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JCCATUYHBIE, TIEPEXO0]T OT OAHOH (hopMBI 3anucu Apobeit k apyroii. [1o-
HATHE PALMOHAIBHOIO YHMCIIA, 3allUCh, CPABHEHUE, YIOPSIOUMBAHUE PALlMOHATIBHBIX yHcen. Apud-
METHYECKHE IEHCTBUS C palliOHAILHBIMU YncIaMy. Pelienue 3a1a4 U3 peaabHOM MpakTUKY Ha 4acTH,
Ha ApooH.

Crenenp ¢ HaTypaJbHBIM TIOKa3aTeIeM: ONpeeNeHre, Mpeodpa3oBaHne BHIPAKEHUI HA OCHOBE
olpeieNeHus, 3anuchk 00apmKX yncen. [IponeHTsl, 3anuch NPoLEHTOB B BUJE IpoOU U Jpodu B BUJIE
IIPOLICHTOB. TpU OCHOBHBIE 33J]a4M Ha MPOLEHTHI, PELIECHUE 33/1a4 U3 PEaIbHOU IPAKTUKHU.

[IpuMeHeHrEe TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJI€ MPsIMast U 0OpaTHast MPOMOPIHOHAIBHOCTH.

Anredpanyeckue BbIpasKeHU s

IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAXKEHMS C IEPEMEHHOM. J[onyCcTHMBbIE 3HAYEHUS IEPEMEH-
HbIX. [IpecTaBienue 3aBUCMMOCTH MEXAY BeIMYMHAMU B BuaedopMyiibl. Beruncnenus no gpopmy-
nam. [IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,TOXKIECTBEHHO PABHBIE BBIPAXKEHUS, IPABHJIIA IIPEO0-
pa3oBaHuUs CyMM U IPOU3BEICHUN, TPABUIIA PACKPBITHUS CKOOOK U IPUBEACHNUS OJOOHBIX CaraeMblX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM [IOKA3aTEIIEM.

OpnHowienbl 1 MHOrowieHbl. CteneHb MHOrousaeHa. CioeHue, BhlUUTaHue, YMHOKEHUE MHOTO-
yieHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMbIN KBaapatT pasHocTH. Dopmyna pas-
HOCTH KBaJpaToB. Pa3iokeHre MHOIO4IEHOB HAMHOKHUTEIH.

YpaBHeHus U HEpaBeHCTBA

YpaBHeHME, KOPEHb YpaBHEHUS, ITpaBuiia IpeoOpa30BaHuUs ypaBHEHUS,PaBHOCUIILHOCTD ypaBHe-
HUM.

JInneliHOE ypaBHEHUE C OTHON IEPEMEHHOM, YU CIIO KOPHEN JINHEWMHOIO YPaBHEHHUS], PELLICHHE JIU-
HEeHbIX ypaBHeHU. COCTaBlIEHNE YPaBHEHHH 110 YCIOBHIO3aJaul. Pelienne TeKCTOBBIX 3aa4 C I0-
MOIIIbIO YPABHEHUM.

JluneliHoe ypaBHEHHE C IByMsl IEpEMEHHBIMU U ero rpaduk. CucreMa ByX JUHEWHBIX ypaBHE-
HUH ¢ IByMs IepeMeHHbIMU. Pelienune cucreM ypaBHeHuU# ciocoOom nojictaHoBKU. [Ipumepsl pertie-
HUS TEKCTOBBIX 33]1a4 C IOMOIIBIO CUCTEMYPaBHEHUIA.

DOyHKIUUHA

Koopaunara Touku Ha npsimoid. YnciioBble MpOMEXYTKH. PaccTosiHuE MeXly JByMsI TOUKaMHU KO-
OpJAMHATHOM MPSMOM.

[TpsmoyronbHas cucreMa KoopauHaT, ocu Ox u Oy. AGcuucca U OpAMHATa TOYKU HA KOOP/H-
HaTHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX GopMysiaMu. UteHne rpauKoB peaabHbIX 3aBU-
cumoctei. [lonstue Gynkuun. ['paduk ¢pynkuun. CroiictBa pyHkuuil. Jluneiinas ¢pyHnkuus, e€ rpa-
¢uk. I'padux pynkunn y = [x|. ['padnyeckoe pelieHne TMHEWHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KJACC

Yucjia v BbIYUCTEHUS

KBanpatuslit kopeHb u3 uncia. [lonsarue 06 uppanmoHaasHOM Yrcie. JlecSTUUHbIe MPUOIHKe-
HUS UppaAIMOHATBHBIX Yrcesl. CBONCTBA apu(MEeTHIEeCKUX KBAJAPATHBIX KOPHEH U WX IPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BRIPAKCHUIH BHIYHCICHUSM. J[eiCTBUTENbHBIE YHCIA.

CreneHb ¢ IENTbIM TTOKa3aTeneM 1 e€ cBoricTBa. CTanaapTHAs 3aIUCh YUCIa.

AuredpanyecKkue BbIpaKeHHs

KBaapatHpiii TpEéxdiieH, pa3ioKeHUe KBaJAPATHOTO TPEXWICHA Ha MHOXKHTENU. ANreOpandeckas
npo0b. OCHOBHOE CBOMCTBO anredOpandeckoi  apodbu. CiokeHue, BBIYUTaHNEe, YMHOXKEHHE, JIeTie-
HUE anreOpanvecKkux  Jpooeil.

PanronanbHbIe BRIpKEHUS B X IPe0Opa3oBaHue.

YpaBHeHNs1 U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, (hopMyna KOpHEH KBaapaTHOro ypaBHeHHs. TeopemaBuera. Pemenue
ypaBHEHUH, CBOJAIINXCS K IMHEWHBIM M KBaApaTHBIM. [IpocTeiine npoOHO-panoHaaIbHbIE ypaBHE-
HUSL.



['padmyeckas uHTEpIIpeTaLis YPABHEHU C BYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHe-
HUU C IByMs IIEpEMEHHBIMHU. [ IprMepsl perenus CucTeM HEJIMHEWHBIX YPABHEHUH C ABYMS [IEPEMEH-
HBIMU.

Pemenne TekCTOBBIX 3a/1a4 ANreOpanyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON nepeMeHHOW. PaBHOCHMIBHOCTD
HepaBeHCTB. JInHeliHble HEpaBEHCTBA ¢ OJHOM NepeMeHHON. CHCTEeMBbl JIMHEWHBIX HEPABEHCTB C OJ1-
HOM MEePEMEHHOM.

DOyHKUUHA

[Tonstue pynkuuu. O61acTh onpeeseH sl  MHOKECTBO 3HAYCHU (DYHKITHH.

Crioco6b1 3ajanus GyHKIUH.

I'padux pynkumu. Yrenue cBoicTB pyHKuu 1o e€ rpaduky. [Ipumeprpirpadgukos ¢hyHKImiA, OT-
pa)KkaroIUX pealIbHbIE MPOLIECCHI.

OYHKIINH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO POMOPLUHUOHAIIbHBIE 3aBUCUMOCTH, UX I'Pa(UKH.
OyHkuuu y = X2,y = X3,y = VX, y=|X|. 'paduyeckoe pereHne ypaBHEHUH U CUCTEM ypaBHEHHIA.

9 KJACC

Yuciia 1 BBIYUCTICHUSA

PanyonanbsHble yncia, UppalvoHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE AeCATUYHBIE APOOH.
MHOXeCTBO IEHCTBUTEIBLHBIX YUCE, JCHCTBUTEIBHBIC YUCIIA KaK OECKOHEUHBIE IECITHYHBIE IPOOH.
B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPIAUHATHON
IPSAMOM.

CpaBHeHUe 1eHCTBUTENbHBIX YHCell, apu(MeTUYECKUe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIAMHU.

Pa3mepsl 00bEKTOB OKPYIKAIOIIEr0 MHUpPA, [UITEIBHOCT POIIECCOB B OKPY)KAIOIIEM MHUPE.

[TpubnnxEHHOE 3HAUEHHE BETUYMHBI, TOUHOCTh NpuOmmkenus. Okpyrienue ynucen. [Ipukuaka
Y OLICHKA PE3yJIbTaTOB BBIYHCICHUN.

YpaBHeHus U HEpaBeHCTBA

JInnelinoe ypaBHeHue. PemeHne ypaBHeHul, cBoAsAIMXCA K JIMHEWHBbIM. KBagparHoe ypaBHe-
Hue. PemeHne ypaBHEHUH, CBOIALIMXCSA K KBAaJPaTHBIM.

buxBanpaTHoe ypaBHeHHE. [IpuMepsl permieHuss ypaBHEHUN TPEThEN U 4YETBEPTOM CTEIEHEN pas-
JIO’)KEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-paIinoHaIbHBIX ypaBHEHM. PernieHne TeKCTOBBIX 3a/1ay anreOpandecKum me-
TOAOM.

VYpaBHeHUe ¢ 1ByMs IepeMEHHBIMU U ero rpaduk. Perienne cucreM AByX JIMHEWHBIX YpaBHEHHM
C ABYMs IIEPEMEHHBIMU. Pelenue cucreM AByX YpaBHEHM,0JHO U3 KOTOPBIX JIUHEHHOE, a IpyTroe —
BTOpOI1 cTeneHu. I'papuueckas nHTEpIpeTas CHCTEMbl YPaBHEHHH C IByMsI IEpEMEHHBIMHU.

Pemienue TekcTOBBIX 3aj1au anredpandeckuM crocoOoM.YncnoBsle HEpaBEHCTBA U MX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJJHOM NTEpEMEHHOM. Pelienne cucTeM JINHEHHBIX HEPaBEHCTB
¢ oaHoil nepemenHol. KBanpaTtHble HepaBeHCTBa. ['paduueckas HHTEpHpeTanuss HEpaBeHCTB U CH-
CTEM HEPABEHCTB C JByMs IIEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢ynkuus, e€ rpagpuk u cpoiictBa. [lapaGona, KOOpAMHATHIBEPUINHBI Apa-
00J1bI, OCh CHMMETPHH MapadoIIbI.

I'paduxn Gynxumii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| i uxcBoiicTsa.

Yuci10Bble NOCAEA0BATEILHOCTH U NPOrPECCUH

[TonsiTe YMCIIOBOM TOCIEIOBATEIPHOCTU. 3a/IaHHE TOCIEA0BATEILHOCTUPEKYPPEHTHOM (Hop-
MyJIoH ¥ pOopMyII0if N-TO UiieHa.

Apudmernueckast 1 reomerpudeckas nporpeccuu. @opmynsl N-ro uneHaapudMeTnyecKon u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.



N3o0pakeHne WwieHOB apu(METHUECCKOM M TE€OMETPUIECKON MPOrpecCHii TOYKaMH Ha KOOPIH-
HATHOW IJIOCKOCTH. JIMHEMHBIN U 3KCTIOHEHIMAIBHBIN pocT. CI105KHbIE TPOLIEHTHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBIYYEBHOI'O ITPE/I-
META «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMNYHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MPOTPaMMBI Y4eOHOTO Kypca

«Anrebpa» XapakTepHu3yrTCs:

l) NMaTPUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIIEMY POCCUMCKON MAaTEMAaTUKH, LICHHOCTHBIM OT-
HOLIEHUEM K JOCTHKEHUAM POCCUMCKUXMATEMATUKOB U POCCUMCKOM MaTEMAaTUYECKOM IIKOJIbI, K HC-
MOJI30BAHUIO STUX JOCTHKEHHH B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) IrPa’KJIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHUIO 00S3aHHOCTEH rpaskJaHiHA U pean3alliy ero Ipas, MpeicTaBie-
HUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, IPOLEIYP
IpaXKAaHCKOTo 001IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO STHUYECKHUX
npo0JieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTH)KCHHI HAayKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JIEATEIHOCTH YUEHOTO;

3)  TpyaoBoe BocnuTaHHe:

YCTaHOBKOW Ha aKTHBHOE yYacTHE B PEUICHWW MPAKTUYECKUX 3a/1a4 MAaTEeMaTHYECKOW Hampas-
JIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTeMaTHYECKOro 00pa3oBaHUs HA NPOTSXKEHUH BCEH JKU3HU IS
YCIIENIHOM PO ECCHOHATFHORACATETPHOCTH B Pa3BUTHEM HEOOXOIUMBIX YMEHUH, 0CO3HAHHBIM BbI-
60pOM U MTOCTPOEHUEM MHIUBHUIYaTbHON TPAEKTOPUU 0OPa30BaHUs U KU3HEHHBIX IUIAHOB CYyU4ETOM
JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MMOTPEOHOCTEH;

4)  screTHYecKoe BOCIHTAHHE:
CIIOCOBHOCTBIO K AMOIMOHATBHOMY H SCTETHYECKOMY BOCIIPHATHIO MATEMATHIECKHX 00BEKTOB,
3aj1a4, pelleHuH, pacCy K IeHUH, yMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAIe B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTaBIEHUN 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs YeJIOBEKa, MPUPOJbI U 0OIIeCcTBA, TOHUMAHUEM MaTeMaTUYecKOn
HAyKH Kak cepbl YeJI0BEUECKON NIEATENbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAYMMOCTHU AJI Pa3BUTHUS
LMBUJIN3ALMH, OBJIQJICHUEM SI3bIKOM MAaTEMAaTHUKU U MAaTEMAaTUYECKOU KyJIbTYpOU KaK CPEJCTBOM II0-
3HaHMSI MHUpa, OBJa/IEHUEM IIPOCTEHIIMMY HaBbIKAMU MCCIIEA0BATENbCKONIEATEIbHOCTH;

6) (pusuyeckoe BocnuTanue, GopMUpoOBaHHe KYJIbTYPHI 310POBbSI H IMOLMOHAIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10pPOBbS, BEJICHUS 3]10-
pOBOTO 00pa3a KU3HU (3I0pOBOE MMUTaHUE, COATTAHCHPOBAHHBIN PEXXUM 3aHSATHIA U OT/ABIXa, PETYIISIP-
Hasl (pru3nyecKast akTUBHOCTD), COOPMUPOBAHHOCTHIO HaBbIKA peieKCuy, IPU3HAHUEM CBOETO IpaBa Ha
OMMOKY M TAaKOTO e MpaBa JPyroro 4elloBeKa,

7) IKO0JIOTHYecKoe BOCTIUTAHUE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HAaHUM /IS pelIeHus 3a/1a4 BOOJIACTH COXpaH-
HOCTH 0pr>1<a}0me171 Cp€abl, IMIIAHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JIIsL
OKpY’KaloIIel cpeibl, 0CO3HaHUEM TTI00AILHOTO XapaKTepa SKOJIOTHYECKHUX MTPo0ieM U myTel ux pe-
LICHUS;

8) aJanTanusa K U3MEHSIOIMMCH YCJIOBHAM COLUAIBLHON U IPUPOIHON Cpeabl:

TOTOBHOCTBIO K JACHCTBUSM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MMOBBIIIEHUIOYPOBHS CBOEH KOMIIE-
TEHTHOCTH 4€pe3 IPAKTUYECKYIO ACATENBHOCTD, B TOM YUCIIE YMEHUE YUUTHCA Y APYTUX JHOAEH, IPU-
o0OpeTaTh B COBMECTHOMN J€STE€IbHOCTUHOBBIC 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIBITA IPYTHX;

HE0O0XOIMMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM uuciie (popMyInpoBaTh UaeH, OHS-
THS1, TUIIOTE3bl 00 0OBEKTaX U SIBJIICHUAX, B TOM UHCIIE paHEee HEU3BECTHBIX, OCO3HABaTh AC(PULINTHI
COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIUIO, BOCIIPUHUMATHCTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIONINI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBIE PEILICHUS U ACUCTBUS, (HOPMYIHPO-
BaTh U OLIEHUBATh PUCKU U MOCIEICTBUS, GOPMUPOBATH OIIbIT.

METANPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YueOHbIe nelicTBusiba3oBble Jlornyeckue aeiicTBus:

o BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC TPU3HAKU MATCMATUYCCKUX O6’bCKTOB, I10-
HSTUH, OTHOLIEHUHN MEXIY MOHATUIMHU, (GOPMYIHPOBATH OMpPEIEICHUS TOHATHI, YCTaHABIUBATH CY-
IIECTBEHHBII MpU3HAKKIacCU(UKALUK, OCHOBAHUS 111 0000IICHUS U CPaBHEHUS, KPUTEPUHU TIPOBO-
JUMOTO aHaJIN3a;

. BOCIIPHHUMATh, (JOPMYJIMPOBATH M MPEOOPA30BBIBAT CYXKIACHUS: YTBEPAUTEIbHBIC U OT-
puLaTeNbHbIe, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHEIE,

L BBIABJIATE MAaTCMATUUYCCKHUEC 3aKOHOMCPHOCTHU, B3AUMOCBA3U U IPOTUBOPCHUA B (l)aKTaX,
JTAHHBIX, HAOJIOICHUAX U YTBEPKICHUX, IpeiaraTh KpUTEPUH I BHIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

. JIeJIaTh BBIBOIBI C MCTIOJIH30BAHUEM 3aKOHOB JIOTUKH, 1€ TyKTUBHBIX U HHTyKTUBHBIX YMO-
3aKJII0YEHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

. pa3dupath 10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOAMUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIhCTBA MAaTeMAaTUYECKUX (PAKTOB, BBHICTPAWBAThH
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BbIOMpaTh CrIoco0 perieHus yuyeOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pellle-
HH, BLI6HpaTI) HauoOoJee HOI[XOI{?IHII/Iﬁ C y‘IéTOM CaMOCTOATCIIbHO BBIACJICHHBIX KpI/ITepI/IeB).

Ba3oBble ucciienoBarebcKue 1eiicTBUA:

o UCIIOJIb30BaTh BOMPOCH KaK HCCIICOBATEILCKANA WHCTPYMEHT IO3HAHUS, (OPMYIIUPO-
BaTh BOMPOCHI, PUKCUPYIOIIUE IPOTUBOPEUNE, MPOOIEMyY, CAMOCTOSTEILHO YCTAHABIMBATH UCKOMOE
U 1aHHO€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIUIO, MHEHUE;

. IIPOBOAMTH II0 CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN 3KCIEPHMEHT, He-
00JIbILIOE MCCIIEIOBAaHKE 110 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTeMaTUYECKOro 0ObEeKTa, 3aBUCUMOCTEN
00BEKTOB MEXKAY co00ii;

. CaMOCTOSITENILHO (POPMYITUPOBATH 0O0OOIIEHHSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, UCCIIEI0OBaHMs, OLEHMBATH JIOCTOBEPHOCTH MOJYUYEHHBIX DPE3yJIbTAaTOB, BBIBOJIOB M
000011IeHHNI];

. IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOIIECCA, A TAKIKE BBIABUTATH IIPEATIONOKEHHS O
€T0 pa3sBUTUHU B HOBBIX YCJIOBHAX.

Padora ¢ nndgopmanmeii:

. BBISIBJISITH HEIOCTATOYHOCTh M U30BITOUHOCTh HH(OPMALIUY, TaHHBIX, HEOOXOIUMBIX JJIS
pEeIleHNUs 3a]a4H;

. BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO pa3-
JMYHBIX BUJIOB U (OPM IPEICTABICHHUS;

. BbIOMpaTh (OopMy MpeAcTaBlieHUs WHDOPMALUK U WIUTIOCTPUPOBAThH pelllaeMble 3a/1a4u
cXeMaMH, JruarpaMMaMH, HHOU TrpaduKoi U MXKOMOWHAIMSIMU;

. OLICHUBATh HAJEKHOCTh MHPOPMAIMU O KPUTEPUSM, MPEAJIOKEHHBIM YUYUTEIEM WU

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe y4eOHbIe 1elCTBUS:

. BOCTIPUHUMATH U (JOPMYITUPOBATH CYKJEHHUS B COOTBETCTBHUH C YCIOBUSMUU IEIIMU 00-
EeHus, ICHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOUKY 3pCHUA

B YCTHBIX U MUChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 1O X0y PEUICHHs 3a/1au, KOMMEHTHPO-
BaTh MOJYYEHHBIN pe3yJIbTaT;

. B X0J1€ 00CYXKICHHSI 33]JaBaTh BOIIPOCHI IO CYIIECTBY 00CY>KIaeMON TeMBI,TIPOOIIEMBI, pe-
maeMou 3aaa4u, BBICKA3bIBATh NUACH, HALICJICHHBIC HA ITIOUCK PCIICHUA, COITOCTABIIATh CBOU CYXKJICHUA
C CYKIICHUSIMH IPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKHUBATh PA3JIMYME U CXOJCTBO MO3UIUHN, B KOP-
pekTHOU (hopme GOopMyIHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS,

o MPCACTaBJIATH PE3YJIbTAThI pCHICHUA 3a/la4r, SKCIICPUMCHTA, UCCICAO0BAHUA, TPOCKTA, Ca-
MOCTOSITENIFHO BBIOMpaTh (hopMar BBICTYIUICHHSAC YYETOM 3aj1ad MPE3EHTAIUN M OCOOCHHOCTEH ayau-
TOPUU;



. NOHMMATh M UCIIOJIF30BATh MIPEUMYIIECTBa KOMaHIHON W WHAWBUAYaIbHOMPAOOTHI TpH
peleHn: y4eOHbIX MaTeMaTHUECKUX 3a/1ay;

. NPUHUMATh 1IETb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOI
paboThI, pacupenessTh BUABI PabOT, AOrOBAPUBATHCS, OOCYXKIAaTh IPOLECC U PE3yJbTaT paboThI,
00001aTh MHEHUS HECKOJIBKHX JIFO/ICH;

. y4acTBOBAaTh B IPYNIOBBIX (hopMax paboTsl (00CykIeHHUs,, 0OOMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI ¥ IPYTHE), BBIIOIHATH CBOIO YacTh pabOTHIM KOOPAMHUPOBATH CBOM ACHCTBUS C APYTHMHU
YJIeHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIMI MPOIYKT IO KPUTEPHUIM, cHOpMy-
JMPOBAHHBIM YYaCTHUKAMH B3aHMMOJICHCTBHSL.

Pery1siTuBHbIe YHUBEpcaJIbHbIE YUeOHbIe AeiicTBUsiCaMoopranu3anusi:

. CaMOCTOSATENIFHO COCTABJIATH IIJIaH, aITOPUTM PELICHUS 3aJaddl (MM ero 4acTh), BHIOU-
paTth croco0 pemieHus ¢ y4€ToM UMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMeHTH-
pOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C YIETOM HOBOI MH(POPMAIHH.

CaMOKOHTPOJIb, YMOIHOHAJILHBIH HHTEJVIEKT:

o BJIQJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3yiibTaTa pelieHHs Ma-
TEMaTUYECKOM 3a1a4H;
o NPEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PELICHUH 3a/1a4l, BHOCUTH KOP-

PEKTHUBBI B IEATEILHOCTh Ha OCHOBE HOBBIX 00CTOSITENILCTB, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX TPY-
HOCTCIH;

o OLICHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTABJICHHOM LIEJIM U YCJIOBHSM,
06"I)$ICH$[TI) IMPUYIKUHBI JOCTUKCHHUA UJIM HCJOCTUKCHUA LCJIIN, HAXOANTDH OHH/I6Ky, AaBaTb OLUCHKY MpPH-
O0OpETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIy o0ydenus B 7 k1acce 00y4arOmuiics MOMydUT CIACTYIONINE MPEIMETHBIE PE3YIIbTAThI:

Yucna u BIYUCIECHUS

BbrlnonHATh, couerast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHUECKHE AEHCTBUS C palliOHab-
HBIMH YHMCJIAMHU.

HaxonuThs 3HaueHUs YMCIIOBBIX BBIPAKEHUH, MPUMEHATHh Pa3HOOOpa3Hble CIOCOObI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, coJlepKaliuX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.

[TepexonuTh OT 01HOM OPMBI 3aIIKCH YKCeN K Ipyroi (peodpa3oBbIBaTh JECATUUHYIO APOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JAECATUUHYIO IpOOb).

CpaBHUBaTh U YIIOPSAI0UYNBATH pallMOHANIbHBIE yncia. OKpYIIISITh YUCIa.

BBINONMHATE NPUKUIKY U OLEHKY pE3yJIbTaTa BBIYMCICHUHN, OLICHKY 3HaY€HHWI YHMCIOBBIX BbIPA-
KeHUI. BRIMONHATE AEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

PemaTts npakTuKO-OpUEHTHPOBAHHBIE 3a]auH, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYMH, TPOIIOPLINO-
HAJIbHOCTBIO BEJIMUMH, TPOLIEHTAaMH, HHTEPIPETUPOBATH PE3YJILTATHI PEILIEHUS 3a7a4 C y4ETOM Orpa-
HUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AnrebpanuecKue BhIpaXKEHUS

Hcnonp3oBath anredpanveckyto TEPMHUHOIOTHIO U CHMBOJIMKY, TPUMEHSThH €€ B IPOIECCce OCBO-
€HHsI yueOHOro MaTepuania.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPaKEHUHN MPU 3aJaHHBIX 3HAUEHUAX TIEpEMEHHBIX.

BoImoassaTe npeoOpa3oBaHus 11E€710T0 BBIPaKEHHUSI B MHOTOWIEH NMPUBEIEHUEM MTO0JIOOHBIX ciara-
€MBIX, PAaCKPBITHEM CKOOOK.

BBINONIHATE yMHOXEHUE OJHOWIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOUIEH, IPUMEHSITh
dbopMyIibl KBaZpaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymiecTBIATh pa3ioXKeHHe MHOTOUWIEHOB Ha MHOKUTEIH C TOMOIIBIO BBIHECEHHUS 32 CKOOKH 00-
IIET0 MHOYKHUTEJIS, TPYIITUPOBKH CllaraeéMbIX, IPUMEHEHHUSI(POPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[TpumeHsTh TpeoOpa3oBaHUsi MHOTOWICHOB UIS PELICHUS PA3IMUYHBIX 337a4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAbHOMN MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENCHEW ¢ HATYpaIbHBIMU MTOKA3aTeNsIMH IS TpeoOpa3oBaHUs BhIpa-
KCHHM.

YpaBHeHHUS U HEPABEHCTBA



Pemiars nuHelHbIE ypaBHEHUSI ¢ OAHON MEPEMEHHOM, MPUMEHSS ITpaBUiia repexoaa oT UCXO-
HOTO YpaBHEHUS K paBHOCUJILHOMY eMy. [IpoBepsTh, ABJISIETCS JIM YUCIIO0 KOPHEM YPAaBHEHHSI.

[TpumensTh rpaduueckre METObI IIPHU PEIICHUN JTMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonGupatk mpuUMeEpsI Tap YKCEN, SBISIONINXCS PEUICHHEM JIMHCHHOTO YPaBHEHUS C IBYMs Tie-
PEMEHHBIMU.

Ctpouth B KOOPJMHATHOHN TJIOCKOCTH T'padUK JIMHEWHOTO YPAaBHEHUS C JABYMSIIEPEMEHHBIMH,
MOJIb3YACH TpauKOM, IPUBOIUTE PUMEPHI PEILICHUS YPAaBHEHUSI.

PemaTh cucTempl IByX JIMHEWHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YUCIIE TPadQUICCKU.

CocTaBiATh U pelarh JUHEMHOE YpPaBHEHUE WIM CUCTEMY JIMHEHHBIX YPABHEHUN MO YCIOBUIO
3a/1a4d, THTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM3aa4uM MOJTYyYEHHBIN pe3yJbTar.

DOyHKIUHA

N300pakarh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbl, 3aIIUCHIBATH YHCIOBBIE TPOMEKYTKH HAaIreOpanueckoM si3bIKe.

OtMmedats B KOOPAMHATHOH IIIOCKOCTH TOYKH T10 33/IaHHBIM KOOPAMHATAM, CTPOUTH IPaQ UKy JIH-
HelHbIX QyHKuuid. CTpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMA M3BECTHBIC 3aBHCHMOCTH MEX]y BEIIMYUHAMH: CKOPOCTH,
BpEMsi, paCCTOSIHUE, IIeHa, KOJIHMYECTBO, CTOMMOCTh, IIPOU3BOAUTEILHOCTh, BpeMsl, 00bEM pabOTHI.

Haxoauth 3HaueHne QpyHKIMU O 3HAYEHHIO €€ apryMeHTa.

[Tormmathk TpaduvecKuii criocod MpeCTaBICHUS U aHAIM3a WH(POPMAIIUHU, U3BJICKATh U HHTEP-
IpeTUpoBaTh HHMOPMALIKIO U3 TPAPHUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy o0yuyenus B 8 kjiacce 00y4Jaromuics OIYYUT CIEAYIONINE IPEAMETHBIC Pe3yIbTaThl:

Yucsia ¥ BIYMCICHUSA

Hcnonb30BaTh HaYaJIbHBIE MPEICTABICHUS O MHOKECTBE JEHCTBUTEILHBIXUMCE JIJIs1 CPDAaBHEHMS,
OKpPYTJICHUSI ¥ BBIYMCIICHUH, N300paXKaTh JACUCTBUTENbHBIC YHCIA TOUKAMU Ha KOOPAWHATHOW Mps-
MOM.

[TpumeHsTh MOHATHE apU(METHIECKOTO KBaIPAaTHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHU, HC-
MOJIB3YSl TIPH HEOOXOAMMOCTU KaJIbKYJISTOP, BHITOIHIATHIIPEOOPA30BaHUS BBIPAKEHUN, COACPIKAITUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJBIINX U MaJbIX YHACE C TTIOMOIIBIO IECATUYHBIX IpOo0ei U cTerneHen
yrcna 10.

AuiredpanyecKkue BbIpaKeHU sl

[TpuMeHsTh MOHATHE CTENEHH C IEIBIM MOKa3aTelleM, BBIIOIHATH IPeo0pa30BaHUs BRIPAKEHUH,
COJIEpKAIIMX CTENEHH C LENBIM [T0KA3aTENIEM.

BBIONMHATE TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKEHUH HAOCHOBE IMPaBUII
JIEMCTBUM HAJl MHOTOWICHAMH H aliTeOpandecKUMH IPOOSIMHU.

PacknanpiBaTh KBaJipaTHbBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHnsaTs npeoOpa3zoBaHs BRIPAXKEHUHN JIJISl PEIICHUS PA3IUYHBIX 33/1a4 U3MAaTEMATHUKH, CMEX-
HBIX MIPEJMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemiate nuHeliHbIe, KBaAPATHBIE YPABHEHUS M PALlMOHAIbHBIE YPaBHEHUS, CBOASIINECS K HUM,
CHCTEMBI JIBYX YPAaBHEHHU C IByMs IEPEMEHHBIMHU.

[IpoBoauTh MpoCTEIIE UCCIIEIOBAHUS YPABHEHUHN U CUCTEM YPAaBHEHHI, B TOM YUCJIE C TPUMeE-
HEeHHeM TpaduuecKuX MpecTaBlIeHn (YCTaHaBINBaTh, UMEET JIM YPaBHEHUE WU CUCTEMa ypaBHE-
HUUW pElIeHUs], €CIIM UMEET, TO CKOJIbKO, U IIpouee).

[TepexonuTh OT coBeCHOH (OPMYIUPOBKY 3aauu K e€ anredpanyeckoiimMoneny ¢ MOMO-
HIBI0O COCTABJICHUS YypaBHEHUS  WJIM  CUCTEMBI ypaBHEHUI, UHTEPIPETUPOBATh B COOT-
BETCTBHH C KOHTEKCTOM 3aJIa4¥ TIOJIYYCHHBIN pe3yabTaT.[[puMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB
JUIsl CPAaBHEHMSI, OLIEHKH, PEILaTh JIMHEIHbIE HEPABEHCTBA C OJTHOW IEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpaduueckyo

WJUTIOCTPALIMIO MHOKECTBA PEIICHUI HEpABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHrMAaTh ¥ UCTIONH30BaTh (PYHKIIMOHAIBHEIC TOHATHS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 000-
3HAYEHUS ), ONPEAETATh 3HaueHHue (PYHKIMH MO0 3HAYEHUIO apryMEHTa, ONpeAessaTh CBONCTBA (PyHK-
UM 1o e€ rpaduky.



CrtpouTts rpaduku dJIeMEHTapHBIX QYHKIIUA BHIA:

y=kix,y=x2,y=x3,y=[x|,y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM byHKIIMY IO e€ TpaduKy.

K koH1y o0y4enus B 9 kiacce 00yqaromuiics MoayduT ciaeyromue NpeIMEeTHbIE Pe3yIbTaTh:

Yuciia 1 BBIYUCICHUS

CpaBHMBATh U YNIOPAJOUYMBATH PAL[IOHAIBHBIE U UPPALIMOHATIBHBIC YHCTIA.

Bemonusate apudmMeTnueckre AeicTBUS ¢ pallOHATBHBIMU YUCIIAMH, COUETAasTyCTHBIC U THCh-
MEHHBbIE TPUEMBI, BBIIIOJIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YHCIAMHU.

Haxoauts 3HaueHus cTeneHel ¢ 1eJIbIMU [10Ka3aTeIsIMU U KOPHEN, BBIUUCISATH3HAYEHHS YUCIIO-
BBIX BBIPa)KCHUU.

OKpyriasTh EHCTBUTENIBHBIE YUCIIA, BBINOIHATH MPUKUIKY PE3yjIbTaTa BBIYUCICHHUM, OLEHKY
YKCJIOBBIX BBIPaKEHUI.

YpaBHeHusI 1 HEPaBeHCTBA

PemiaTh nuHelHbIE U KBaJpaTHbIE YPaBHEHUS, YPAaBHEHUs], CBOAAIIMECS K HUM, ITPOCTEHIINE APpOOHO-
palUOHAJIbHbIE YPABHEHHUS.

Pemiate cuctemsl ABYX JIMHEHHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX ypaBHe-
HUH, B KOTOPBIX OJJHO YPaBHEHUE HE SBJISETCS JINHEHHBIM.

Pemate TekcTOBBIE 3ajjaun aaredpanyeckuM CIocoOOM C MOMOIIBIO COCTABJICHUS YpaBHEHUS
WIN CUCTEMBI JIByX YPAaBHEHUH € IByMsI IEPEMEHHBIMHU.

IIpoBOaNTH IpOCTENIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHM, B TOM YHUCJIE C IIPUMeE-
HEHHMEM rpaduyecKux IpeAcTaBiIeHui (ycTaHaBIUBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa ypaBHe-
HUM pelIeHMUs, €CIIM UMEET, TO CKOJIbKO, U IpOoUee).

Pemiate nuHelHble HEpaBEeHCTBA, KBAJIpaTHbIE HEPABEHCTBA, N300pakaTh pellleHHe HEPaBEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C TIOMOIIBI0 CUMBOJIOB.

Pemiate cucTeMsbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIME KBAPaTHOE He-
PaBEHCTBO, U300pakaTh pEeIICHHE CUCTEMbI HEPABEHCTB HA YMCIIOBOM MPSIMOH, 3aITMCHIBAThH PEILICHHE
C MIOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELICHUH Pa3IUYHbIX 3a7ay.

DOyHKIUHA

PacrioznaBath (yHKIUMU M3yuyeHHBIX BUAOB. [loKka3biBaTh cXeMaTHUECKH PacloOXeHHe Ha KO-
OpAMHATHOM TIOCKOCTH rpadukoB GpyHKImil Buaa: y = kX, y =kx + b, y =k/x,y =ax2 + bx + ¢, y = X3,
y =X, ¥ = |X|, B 3aBHCHMOCTH OT 3HAYEHHITKO (P HIIIEHTOB, OMICHIBATE CBONCTBA (yHKIIHIL.

CrpouTth 1 n300paxarb cxeMaTHYeckH rpauKy KBaApaTUUHBIX (QYHKIUI, ONMUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX PYHKIMI 110 UX rpaduKam.

Pacrnio3HaBaTh KBaJIpaTuuHyr (QyHKIUIO 1Mo (opmysie, IPUBOAUTH NMPUMEPHI KBaAPAaTHUHBIX
GyHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

YucaoBblie 0CIe10BATEIbHOCTH U POTPEeCCHH

PacnioznaBate apudmMeTHUECKYIO M TEOMETPUYECKYIO IPOTPECCHH NTPHU PA3HBIXCIIOCO0AX 3aJaHUsI.

BBINOAHATE BRIYMCICHUS C UCIIOIB30BaHUEM (POPMYIT N-TO WieHa apuPpMETUIECKON U T€OMETPH-
YECKOM MPOrPeCCHil, CYMMBI IEPBBIX N YIEHOB.

N300pakaTh YiIeHbl MOCIEI0BATEIBHOCTH TOYKaMHU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemartp 3amaun, cBsI3aHHBIE C YHCIIOBBIMU MOCJIEIOBATENILHOCTSIMH, B TOM UYHUCIIE 3a7a4d U3 pe-
IBHOM XKHU3HU (C UCIIOJIB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudpossbie) 00-
Ne n/m Kontpoannbie | IlpakTuueckue
NpOrpamMmbl Bcero pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucia u BeIUKCIICHU. PalinoHaibHbIS o5 1 bubnuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoteka [IOK
2 27 1
AJrCOpantecKue BLIPAKCHHA https://m.edso00.ru/7f415b90
bubnuorexa [JOK
3 20 1
¥ paBHeHHIS  HEpaBeHcTBa https://m.edso0.ru/7f415b90
bu6nuorexa [JOK
4 K . D 24 1
OOPAMHATH 1 rpaHKH. PyHKIH https://m.edso00.ru/7f415b90
bu6nuorexa [JOK
5 IT 6 1
OBTOpeHHE 1 0600meHHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOIT'PAMME
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8 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie) 00-
Ne n/m Kontpoabnubie | IpakTuuecku
NPOrpaMmblI Bcero pa3oBaTejbHbIe
padoThI e padoThbI
pecypcsbl
bubmnoreka LIOK
1 Yucna u Beranciienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u BerunciieHus. CTEneHb ¢ IEIBIM 7 bubmnorexa IIOK
[10Ka3areyiemMm https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaKeHUS. 5 1 bubnuorexa [HOK
KBagpatHblii TpéxusieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BRIPaKESHHUSL. 15 1 bub6nuorexa LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubnuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 13 bubnuorexa LIOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nuorexa [IOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
o . 5
8 YHKUHH. OCHOBHEIC MOHATHA https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
| 9
o DyHKwsH. HucroBbIe PyHKUAH https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 HosToperne n 0doOmerHe 6 L https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie) 00-
Ne n/m Kontpoabnubie | IlpakTHueckue
NPOrpamMMblI Bcero pa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Yucna v BeIYMCIeHus. J{elCTBUTEIbHbBIC bubmorera [JOK
1 ' 9 https://m.eds00.ru/7f419d0
qucia 3
YpaBHEHHS 1 HEPABCHCTBA. Y PaBHEHHS C bubmorera [JOK
2 papt pat P 14 1 https://m.eds00.ru/7f419d0
OJTHOM TIepeMEHHOU g
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubmorera [IOK
3 p . p ' 14 1 https://m.edsoo.ru/7f419d0
ypaBHCHHI g
bu6mmoreka [IOK
4 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
bu6mmoreka [IOK
5 OyHKIMHU 16 1 https://m.eds00.ru/7f419d0
8
bu6mmoreka [IOK
6 YucIIoBBIE ITOCIEN0BATENbHOCTHA 15 1 https://m.edso0.ru/7f419d0
8
[ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3 AL bubmiorexa HOK
7 P ’ ’ 18 1 https://m.eds00.ru/7f419d0
3HAHUN g
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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YYEBHO-METOANYECKOE OBECIIEHEHHEOBPA3OBATEJIBHOTI'O ITPO-
HECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MakaperueB FO.H., Munaiok H.I'., HemkoB K.W. u npyrue; nox penakuueii TensikoBckoro C.A.,
Anrebpa, 7 knacc, AkunonepHoe oomectBo "M3narensctBo "[Ipocemnienue";

8 kiacc,Makaperaes FO.H., Munarok H.I'., Hemkos K.W. u npyrue; nmox pegaxkiueit
TemskoBckoro C.A.

9 wiacc Makapserues FO.H., Munarok H.I'., Hemkos K.W. u apyrue; mon penakmueit
TenmskoBckoro C.A.

METOANMYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

A 5. Kononos. 3agauu no anredpe ans 7-9 ki

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETUMHTEPHET

https://znaika.ru/catalog/5-
klass/matematikahttps://resh.edu.ru/
https://uchi.ru/


https://resh.edu.ru/




