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MNOACHUTEJIBHASA 3AIINCKA

OenepanpHas paboyas mporpamMma MO MareéMaThKe i OOydarolMXcs ¢
3a/Iep kKON mcuxudeckoro pasputus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIErO
o0pa3oBaHUs TMOATOTOBJIEHA Ha OcHOBe DenepallbHOTO TOCYIapCTBEHHOTO
o0pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocenienus Poccun ot 31.05.2021 r. Ne 287) (manee — ®I'OC O0O0),
denepanbHOM aanTUPOBAaHHONW 00pa30BaTENBLHOM MPOrpaMMBbl OCHOBHOTO OOIIIETO
oOpa3oBaHus Uid OOy4YalOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBS
(ITpuxa3z Munnpocsemienus: Poccun ot 24 Hosiopst 2022 . Ne 1025), @enepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs MO y4eOHOMY MPEIMETY
«Marematuka», @enepa’dbHOM  MPOTPAaMMbl  BOCIUTaHUA, C  Y4ETOM
pacrpeieNIieHHbIX 10 KJIaccaM MpOBEPsieMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
denepanabHOM aIanTUPOBAHHON 00pa30BaTEIbHON MPOTPAMMbI OCHOBHOTO OOIIIETO
oOpa3oBaHus JIsl 00y4aroUXCs ¢ 3aIPKKOM MCUXUYECKOTO pa3BuTHsi. B paboueit
MpOrpaMME YYTEHBI UJIEU U TOJIOKEeHUsT KOoHIenuuu pa3BUTHS MaTeMaTU4eCKOro
oOpazoBanus B Poccuiickoit denepanuu.

Auredpa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHAYETCS HM3y4aTb CIEAYIOLIUE TEMBI:
«ppaunoHaibHbIE YHCIIA. JlelicTBUTEIbHBIE quciay, «CpaBHeHUE

JNEUCTBUTENBHBIX YHUCE, apu@MeTHdYecKue JeHUCTBUA C JIEMCTBUTEIbHBIMU
yucinamuy, «HaxoxaeHne nNpUOIMHKEHHBIX 3HAYEHUN KBAJAPATHOTO KOPHS»,
«Teopema Bwuera», «Pemenuss ypaBHEHHWH TpETbEM M YETBEPTOM CTENECHEU
pa3ioKEeHUEM Ha MHOXKUTENNY, « DyHKIUSA Y =VX U ee rpapuk», «[lorpemnocts u
TOYHOCTh NpUOMIDKEHUs», «YeTHble W HedeTHble (QYyHKIUNY, «DyHKIUs y=x"»,
«DyHKIMs y= ax?, ee rpadMK U cBolicTBa. I'paduku QyHkumii y= ax? + n u y=a(x-
m)?, «YpaBHEHHE C ABYMs NEPEMEHHBIMH M €ro rpaduk», «['padudecknii crocod
pElIeHUs] CHCTEMbl ypaBHEHMiI», «I300paxkeHue YJIeHOB apuPMETHUYECKON u
F€OMETPUUECKON MPOTPECCHM TOUYKAMH Ha KOOPJIAUHATHOM TIJIOCKOCTH. JINMHEWHBIN 1
HKCIIOHEHIUAIBHBIA poCT. CII0KHBIE TPOLICHTHD».

Crnenyer yMEHBIIMTh KOJMYECTBO 4YacOB Ha U3ydeHHE TeM: «Dopmyiib,
«/loka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHME C JABYMs HEU3BECTHBIMUNY,
«I"paduk TMHEWMHOTO YpaBHEHHUSI C IBYMSI IIEPEMEHHBIMIY, «I paduueckoe penieHne
JUHEHHBIX YPAaBHEHMH W CHCTEM JIMHEHHBIX YypaBHEHMI», «CBOMCTBa
KBaJPaTUYHON QPYHKIIUNY.

BricBoOOMBIIMECS] Yachl PEKOMEHJIYETCS HCIOJb30BaTh: MJsl JIydlleu
npopaboTKU Haubosiee BaXXHBIX TeM Kypca: «Peimienue ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHHUID», « COBMECTHBIE IEHCTBUS € ApoOsiMu», «IIpumeHeHue cBoMCTB
apu(pMETUYECKOTO KBAJIPaTHOTO KOpHSA»; Ha TOBTOPEHHE, pEIIeHHE 3ajad,
peoOpa3oBaHuE BBIPAXKEHM, a TAKXKE Ha 3aKpEIJICHHE N3YYEHHOTIO MaTepuaia.



®OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hean uzyuyeHus yae0HOro Kypca

AnreOpa SIBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieuynBaeT M3y4YCHHE APYTUX IUCHIUILINH, KaK €CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXO0IUMO IS ITPOI0HKEHUS 00pa3oBaHuUs
U B TIOBCEJHEBHOM XKM3HU. Pa3BuTHE y 00yUYarONIMXCsl HAYYHBIX MPEICTABICHUN O
MIPOUCXOXKICHUH
U CYIIHOCTH anre0panyeckux abCTpakIuid, CIoco0e OTPpaKeHUSI MaTeMaTHYECKOU
HAyKOM SIBJICHUW W MPOIECCOB B MPUPOJEC M OOIIECTBE, POJM MATEMaTHUYECKOTO
MOJICIMPOBAHUS B HAYYHOM IMO3HAHUH U B ITPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS U KAa4€CTB MBINIICHUS, HCOOXOIUMBIX JIJIS aanTalliy B
COBPEMEHHOM LIU(PpoBOM obmiecTBe. M3yueHue anredpbl eCTECTBEHHBIM 00pa3om
oOecrieunBaeT  pa3BUTHE YMEHHsS  HaOmOmaTh, CpaBHUBAaTh, HAXOJWTH
3aKOHOMEPHOCTH, TpedyeT KPUTUIHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JEHCTBHUSI W BBIBOABI, (OPMYIHUPOBATH
yTBepkaeHns. OcBoeHne Kypca anreOpsl 0OecrednBacT Pa3BUTHE JIOTHYECKOTO
MBIIIICHNAST OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccyxsieHus, 000OIeHHEe W KOHKPETU3allMio, a0CTparupoBaHHWE W aHAJIOTHIO.
OO6yuenune anrebpe mpearnosigaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHLHOMN
NEATETLHOCTH  O0Yy4YaromuXcsi, MO3TOMY CaMOCTOATEIbHOE peIIeHue 3aaad
€CTECTBEHHBIM 00pa30M SIBIIACTCS peau3aluedl NesaTeTbHOCTHOTO MPUHIUIA
oOyJeHus.

B cTpykType mporpammbl yueOHOro Kypca «Anredpa» OCHOBHOMW IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJIEPKATeIbHO-METOMNYECKHe NUHUU: «Yucma u
BBEIYHCIICHUSY; «ANreOpandecKue BBIPAXKCHUS»; «YPAaBHCHHS W HEPABEHCTBAY;
«OyHKIMm». Kaxnas u3 3TUX COJEpKATEIbHO-METOJUYECKUX JIMHUN PAa3BUBACTCS
Ha MPOTSHKCHUHU TPEX JIET U3YUCHHS Kypca, €CTECTBEHHBIM 00pa3oM IeperieTasich
U B3aMMOJICHCTBYS C JAPYTMMH €ro JHWHHUAMH. B Xoxe wW3ydeHHs Kypca
OOYYarOIIMMCST TIPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TCOPETHUKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3M ¢ 3TUM 1elIeco00pa3HO BKIOYUTH B MPOTPAMMY
HEKOTOpPhIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC DPa3feiibl
MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB YHHBEPCAJIBHOTO MAaTEMAaTHYeCKOro s3blka. TakuM 00pa3oM, MOXKHO
yTBEP)KJIaTh, YTO COACP)KATEIBHOM W CTPYKTYPHOH OCOOCHHOCTBIO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue nmHUA «YWca W BBIUKCICHUS» CIYKUT OCHOBOM JIJis
JTATbHEHIIET0 M3yYCeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHUS T10JIb30BaThCS aITOPUTMAMHU, a
TaKKe MPUOOPETECHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEHEBHOM
KU3HU. Pa3BUTHE MOHSITHUS O YKCJIE B OCHOBHOM IIIKOJIE CBS3aHO C PallMOHAIbLHBIMU
U UpPpallMOHAJIBLHBIMU  4YHCJIaMH, (OPMUPOBAHUEM  TIPEACTABICHUM O
JEWCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHHUS YMCIIOBOM JIMHUU OTHECEHO K



cTapIleMy 3BeHy 0011ero o0pa3oBaHusl.

Copepxanve JByX aireOpamdyeckux JuHUN —  «AnreOpanueckue
BBIPXKEHUS» U «YPaBHEHHS U HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y
oOyJarolmxcs MaTeMaTH4YECKOro armapara, HeoOXOAUMOro Juisd pellieHus 3aaad
MaTEeMaTUKH, CMEXHBIX IPEIMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. B
OCHOBHOM WIKOJIE y4e€OHBIH MaTepuan TPYIIUPYETCs BOKPYTI palUOHAIBHBIX
BbIpaXEHUIN. Anredpa JEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIENE, ONHCAHMS NPOLECCOB W SIBICHUUI
peanbHOro Mupa. B 3anaun o6yuenus anredpe BXOIAT TaKKe JalbHEMNIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU  JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpa3zoBaHre CHUMBOJIBHBIX (POPM BHOCHUT CBOM crenuduuecKkuil BKIaa B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanue GyHKIIMOHATIBHO-TpadUUECKOM TMHUN HALlEJIEHO Ha OJTyuYeHUe
MIKOJIbHUKAMHU 3HAHUN O QYHKIMSIX KaK BaKHEUIIEH MaTeMaTH4eCKOW MOAETH st
OINKCaHUSl U UCCIENOBAaHUS Pa3HO-0Opa3HBIX MPOLIECCOB U SABJICHUHN B MPUPOAE U
obmiectse. M3ydeHune 3Toro marepuaia ciocoOCTBYET pa3BUTHIO Y 00YyUarOIIMXCS
YMEHUS UCTIOJB30BATh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNN U KyJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ydyeOHOMYy IIaHy B 7-9 Kilaccax wu3y4yaeTcs YYEOHBIA Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DyHKLIMM.

VY4eOHblli TJ1aH HA U3y4eHUE anreOpsl B 9 Kiaccax OTBOAUT 3 yuyeOHBIX yaca
B HEJIEI0, Bcero 3a roj — 102 yueOHbIX Yaca.

9 KIIACC

Yuciia ¥ BBIYUCTICHUS

ParmonanpHbie yKcia, *uppanyoHagbHble YUCIa, KOHEYHbIE U OECKOHEUHbIC
JeCATUYHbIC ApoOu. MHOXKECTBO JNEUCTBUTEIBHBIX YUCEN; IEUCTBUTEIbHBIC YUCIa
KaKk OCCKOHEUHBIC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPJAUHATHOM IIPSIMOU.

CpaBHEHHME JEUCTBUTEIBHBIX YHCEN, apu(METUYECKHe JECUCTBUS C
JEWCTBUTEIBHBIMU YUCIAMU™.

Pasmepsl OOBEKTOB OKpYKAIOIIETO MHpPA, JIUTEIHHOCTh MPOIECCOB B
OKPYKaIOIIEM MUPE.

[TpubinxEHHOE 3HaYEHUE BETMYMHBL, TOYHOCTh MPUOJIMKeHUs1. OKpyTieHue
yucen. [Ipukuaka u oLeHKa pe3yJbTaTOB BEIYMCICHHUMN.

YpaBHeHHs U HEPABEHCTBA

JluneriHOEe ypaBHEeHUE. PelieHne ypaBHEHUM, CBOISIINUXCS K JIMHEUHBIM.



KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOASAIMXCS K KBAIPATHBIM.
bukBaaparHoe ypaBHenue. *[Ipumepsl pemieHus ypaBHEHUH TPEThell U 4eTBEPTOM
CTEIIEHEH pa30KeHNEM Ha MHOXKUTEIN ™.

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

Pemennie TeKCTOBBIX 3a1a4 alreOpandeckuM METOOM.

VYpaBHeHHE C ABYMs NEPEMEHHBIMM M €ro rpaduk. Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUH C IBYMsI IIEpEMEHHBIMU. PelieHne cucreM AByX ypaBHEHUH,
OJTHO M3 KOTOpBbIX JIMHEHHOE, a Apyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a1a4 aaredpanyecKum CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenwne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
I'padmyeckas uHTEpIpeTalds HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DOyHKUUHA

KBanpatuunas ¢ynkuus, e€ rpapuk u cpoiicrBa. [lapabona, koopauHaTh
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

I'paduxu GyHKIMI: y = kx, y = kx + b, y = X%
y = +x,y = %I/II/IX CBOMCTBA.

Yuci0BbIC MOCICI0BATEIBHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIBHOCTH
pEKYppEeHTHOI (opmMynol U hopmysoil N-ro uieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. @opmyibl N-ro yieHa
apru(PpMETUIECKON U TreOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

*N300parkeHre WICHOB apu(PMETHUECKON U TeOMETPHUUECKOM MPOrpecCHit
TOYKaMu Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIM POCT.
CrnosxHbIE TIPOIIEHTHI ™.

INIVIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOT'PAMMBI KYPCA «AJT'EBPA»

OcBoenne yuyeOHOTo Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl JOJKHO OOecHneuyMBaTh JOCTHKEHHE CJICAYIOUIMX MPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIHTATOR:

9 KJIACC

Yucaa 1 BbIYUCIEHUSA

CpaBHMBATH M yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Beimonuatre apudmeTrnyueckue IEUCTBUS C PaIMOHAIBHBIMU UHCIIAMH,
coyeTasg YCTHbIE M TMHUCbMEHHbIE TNPUEMBI, BBINOJHITH BBIYHACICHUA C
HMppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHuss cCTeNeHEW C MEIbIMUA TOKA3aTesiIMU W KOPHEW;
BBIUUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKEHUH.



OKpyrasiTh JE€UCTBUTENBHBIE YHUCIA, BBINOJHATH NPUKUIKY PE3YJIbTATa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nHEHBIE M KBaAPATHBIC YPABHEHHUSI, YPABHEHU S, CBOJSAIIUECS K HAM,
npocTeiime JpoOHO-pallMOHANIbHBIE YPABHEHMS.

Pemate mpocreine CHUCTEMBI ABYX JIMHEHWHBIX YPAaBHEHUW C JABYMS
MEPEMEHHBIMU U CHUCTEMBI JBYX YPAaBHEHHI, B KOTOPBIX OJHO YpaBHEHHUE HE
ABJISIETCS IMHEUHBIM (110 BU3yaJIbHOU omope).

Pematp mpocreiine TEKCTOBBIE 3afauyd alreOpaunvdeckuM CIOcoOOM ¢
IIOMOIIBI0 COCTABJIECHUS YPABHEHUS WA CHCTEMBI JBYX YPAaBHEHHUU C JABYMS
IIEPEMEHHBIMHU.

[IpoBoauTHE MpOCTENIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JIM YPaBHEHHE WJIM CUCTEMA YPABHEHMI PELICHUS, €CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTb
pELIECHUE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alMCHIBATH PELICHHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemlare  cucTeMBI  JMHEHWHBIX HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO; H300pa)xaTb pEIICHWE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3aIlIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3naBaTh (PyHKIIMM W3y4YeHHBIX BUAOB. lloka3piBaTh CXeMaTHYECKH
pAacIoyIo’KEHNEe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKnud Buma: Yy = KX,

k y
y=kx+b,,y=ax’*+bx +c,y =x3y = \/x, Y = = B 3aBUCUMOCTH OT 3HAYECHUI
X

K02((PHUITMEHTOB; ONMUCHIBATH CBOWCTBA (DYHKITUH.

CtpouTh U M300pakaTh CXeMaTHYECKU rpaduKu KBAIPATUUHBIX (HYHKIIHA,
OINMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

Pacnio3naBaTh KBaJpaTUUHYIO QYHKIHIO 110 (hopMyIie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPHUH.

YucJi0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apu(METUUYECKYI0O W TE€OMETPUYECKYIO MPOTPECCUU TMpH
pa3HBIX CrocoOax 3aaHusl.

BbINONHATE  BBIYMCIAEHUS C  HUCHONb30BaHWEeM (opmyn N-ro yieHa
apu(pMETUYECKON U TeOMETPUUYECKOM MPOTrpeccuil, CyMMbl MEPBBIX N WiIeHOB (C
OTOpOH Ha CIPaBOYHYIO0 HUHGOPMAIIHUIO).

Pemate 3amauu, CBA3aHHBIE C YKCIOBBIMHM MOCIEAOBATEILHOCTAMH, B TOM
quclie 33]a4l U3 PEaTbHOM JKU3HM (C KCIOJIb30BAHUEM KaIbKYJISTOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE YYUEBHOI'O KYPCA «AJIT'EBPA»
9 xiaace ( 102 u)

Ha3zBanmue
pasaeia (TemMbl)
Kypca (4uciao
4acoB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

Yucaa u
BbIYHCJIEHUSI.
JlelicTBUTEIbHDbIE
yucaa

O w

ParnmonanbHele yncna, *uppanoHalIbHbIE YHCIa, KOHEYHbIE U
OecKOHEeUHbIE JIECATUYHBIE Ipoou. MHOXkecTBO
JNECUCTBUTENBHBIX  YUCEN; JCUCTBUTEIBbHBIE YHUCIIA  Kak
OecKOHEeUHbIE JeCSITHYHBIE npodu. B3ammHO OmHO3HAYHOE
COOTBETCTBUE MEXJYy MHOXECTBOM JIEHCTBUTENBHBIX YHUCET U
MHOECTBOM TOUYEK KOOPAMHATHOU MPSAMOM.

CpaBHeHue  JI€HCTBUTENBHBIX  4HUCEN, apUpMeTHdecKue
JENUCTBUS C IEHCTBUTEILHBIMU YHCIIaMU. ™

[TpubnnxEHHOE 3HaYEHNE BETMUMHBI, TOYHOCTh MPUOIMIKEHHS.
Oxpyrnenune wuyucen. Ilpukuaka u OLlEHKa pe3ylbTaToOB
BBIYMCIICHUM.

Pa3BuBarb mnpeacTraBjeHusi O UHCIAX: OT MHOMKECTBA
HATypaJbHbIX YMCEN 10 MHOKECTBA JECHCTBUTEIbHBIX YUCEN.
O3HaKOMHUTBCA c BO3MOKHOCTBIO MpEeJCTaBICHUS
JIEUCTBUTEIILHOTO YHCJIa KaK OECKOHEYHOUW JECATUYHON Ipolw,
NPUMEHSATh JIeCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
HMppalrOHAJIbHBIX YUCEN.

*3anucbIBaTh, CPaBHMBATh H YHOPSiI0YMBATh
JIeMCTBUTEIIbHEIC YHCIa™.

BoeimostHATh, coyeTas YCTHbIE W TNHCbMEHHBIE MPHUEMBI,
apudpmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHUCIIAMU;
HAXOJAHUTh 3HAUCHHs CTEINEeHEW C IEeJbIMH MOKa3aTelsIMH H
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAKEHUH.
Honyyutrs mnpeacraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YuCes B MPAKTUYECKOU IESITEbHOCTH YEJI0BEKa.
AHaMUM3MPOBaTh M JeJaTh BBIBOAbI (10CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOIMKEHUS JIEWCTBUTEIBHOTO YHCIIA
P PEILICHUH 3a/1au.

OKpyrisiTb JEHCTBUTEIBHBIE UYNCIA, BHIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIYMCICHUN, ONEHKY 3HAYEHUNM  YHUCIIOBBIX
BBIPA)KCHUI.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS MATEMATHKH.

YpaBHeHust
U HepaBeHCTBA.

JIuneliHoe ypaBHeHHe. PemieHne ypaBHEHMH, CBOJSIIMXCA K
JINHEUHBIM.

OcBauBarh, 3allOMMHATL M HPHMEHATH Trpaduyeckue
MeTObl IIPU PEIICHUM YPaBHEHUHN, HEPABEHCTB U MX CUCTEM




YpaBHeHus KBagpatHoe ypaBHeHue. Pemenue ypaBHeHU, cBOAsmuxcs|(pu HEOOXOAMMOCTH C ONOPOM Ha AIrOPUTM  Y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. buKkBaspaTHbIe ypaBHEHUS. NEeNCTBUN).
nepeMeHHOn *TIpumepsl  pellleHUs] ypaBHEHUW TpeThel U ueTBEPTOI | Pacmo3HaBaTh 11€bIe U JPOOHBIC YpaBHEHUS.
(14 ) CTEINeHeH pa3iokeHueM Ha MHOXKUTENN. ™ Pemiate JiMHeiiHbIe W KBA/IpaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenue 1poOHO-paIMOHATIBHBIX YPABHEHHIA. CBOJSIIIMECS K HHUM, MpOCTeHIINe JpOoOHO-pallMOHATIHHBIC
Pemennie TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOIOM. YpaBHEHUS.
IIpennaraTe BO3MOXXHbBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cyxk1aTb HMX H PpeliaTh TEKCTOBBIC 3aJa4d pPa3HBIMU
crocobamu.
3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMATUKU
YpaBHeHus JIuneitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 Tpaduk. | OcBaMBaTh M NPUMEHSITH NPHUEMBI PELICHUS CHCTEMBI JIBYX
U HEpaBeHCTBA. Cucrema 1ByX JUHEMHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU U |JIMHEHHBIX YPaBHEHUI C ABYMs IIEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl e€ peweHue. PemieHne cucreM ABYX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SABIISIETCS JIMHEUHBIM
YPaBHeHHI KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEIEHH. (Mo BU3yaJIbHOM omope).
(14 v) I'paduueckass mHTEpHpeTalMs CUCTEMBI ypaBHEHUU c AByMs | Mcmoab3oBaTh (PYHKIIMOHAIBHO-TPAPUUYECKUE TPEACTABICHUS
[IEPEMEHHBIMU. JUIS pelieHHus1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Pemennie TeKCTOBBIX 3aJa4 alnredpandeckum crocooom. AHATU3MPOBATh TEKCTHI 33/1a4, peliaTh UX alreOpandyeckuMm
CHOCOOOM: MEPeXOauTh OT CIOBECHOH (hOPMYIHPOBKU YCIOBHS
3aJ1a4uM K aJireOpandyeckoi MoJIea MyTEM COCTaBICHHS CUCTEMBbI
YPAaBHEHUH; pemaTh COCTaBIECHHYI0 CUCTEMY YpaBHEHUN;
HHTEPIPETHPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMATUKU
YpaBuenus UucioBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HEpaBeHCTBA. JInHeliHbIe HEPABEHCTBA C OJJTHOM NEPEMEHHON U UX PEIICHHE. |HEPABEHCTBA; HCITOIBb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrsa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM M HX | BLIMOMHATH NpeoOpa3oBaHMs HEPABEHCTB, HCMOJIL30BATh VIS
(16 v) peLIeHHuE. npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U X PELLIECHUE.
I'padmueckas  uHTeprnpeTanusi HEPABEHCTB WU
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

CUCTEM

Pacno3naBaTh JUMHEHBIE U KBaJAPATHBIE HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOLIMX KBaIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh ITOJYUCHHBIEC PEIICHUS.
N300paxkaTh pelllcHUE HEPABEHCTBA U CUCTEMBI HEPAaBEHCTB Ha




YUCIOBOM MpPSAMON, 3aMHCBLIBATH pPELICHHE C IIOMOUIBIO
CHUMBOJIOB.

PemaTh KBajpaTHbIE HEPAaBEHCTBA, MCIONB3Ys Tpaduueckue
IPEJCTaBICHHUS.

OcBauBaTh M TPHUMEHATh HEPABEHCTBA IPU PEIICHUU
pasIMYHbIX 3ajja4y, B TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUH
(16 u)

KBanpatnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapabona,
KOOP/AMHATHI BEPIIMHBI 1TApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHbIC (YHKIIUU C HATYPAJILHBIMU ITOKA3aTeNsIMU 2 U 3, UX
rpaMKu U CBOMCTBA.

Ipaduxu Gynkumii:y = kx,y = kx + b,,y = ax?,y = ax®,y

= Vx, ¥ :S.

Pacno3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil, HILTIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH PACIOJIOKCHUE HA KOOPAMHATHOM
wIockocTu rpadukoB GyHkIwmid Buga: Y = kx,y = kx + b,,y =
ax?, y = axé,
— _k o
Y = /X, ¥ = = B 3aBUCHMOCTH OT 3Ha4€HUIl KO3()PHUIMEHTOB;
X

OIMCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBagpaTHUHYIO QYHKIHUIO 110 hopMmyIie.
IpuBoauTH, TpPUMEPHI KBAJAPATUYHBIX 3aBHCUMOCTEH W3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTh 1 060011aTh 0COOEHHOCTH TpaduKa KBaJIpaTUYHOM
Gyskuum  y = ax®> + bx + ¢ (opu  HEOOXOAUMOCTH  C
HaMpasJIsIoONIEi TOMOUIBIO).

CtpouTh M H300pakaTh cxeMaTH4eCKH rpaQ MK KBaIPaTHUHBIX
byHKIMH, 3aJaHHBIX GOpMYIaMy BUIA Y = ax?, y = ax? + g,y
=ax + p)? y=ax’ +bx +c (upu HEOOXOAMMOCTH C
BHU3YyaJIbHOU ONOPOIA).

AHAJTU3NPOBATH M NPUMEHSITH CBOHCTBA N3YUYEHHBIX QYHKIUN
JUI WX TOCTPOEHHs, B TOM YHCIE C MOMOIIBIO LU(POBBIX
pPECypcoB.

YucioBble
MoCJIeA0BATEIbHOC
TH

(A5 4)

IloHsATHE YNCIIOBOM NOCIIEOBATEIBLHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEeHTHON (dopMynoil u
¢dbopmyIoit N-ro wieHa.

Apudmerrueckas U reomeTpuyeckas nporpeccuu. opmyiisl N-
ro 4yjeHa apu(METHUECKOW W TeOMETPUYECKON MpOorpeccuii,

OcBanBaTh M NPUMEHATHh UHJEKCHBIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C TIOHSTHEM TOCIE0BATEILHOCTH.

AHaau3upoBaTh GopMyiy N-TO WIEHA MOCIEI0BATEIbHOCTH WIH
PEKYPPEHTHYIO bopmyny U BBIYHCJISATH YJICHBI




CYMMBI TIEPBBIX N YJICHOB.

*N300pakeHre YWICHOB apu(PMETHYECKON W T€OMETPHYECKOM
IIPOrpeECCUil TOUKaMHU Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIUATIBHBIA POCT.

CnoxHbI€ IPOLIEHTHL. ™

I10CJIEI0BATEIbHOCTEN, 3aJaHHbIX  3TUMH bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTh B IIOCTPOCHUU
II0CJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI IIEPBBIE HECKOJBKO €&
YJICHOB.

Pacno3snaBath  apupMETHUYECKYI0 M T'€OMETPHYECKYIO
MIPOrPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/laHusl.

Pematp 3amaun ¢ wucnoigb3oBaHHEeM (opMyn N-ro  4ieHa
apumMeTnyeckoil M TEOMETPUYECKON MPOrpeccuii, CyMMBbI
MEPBBIX N YWIEHOB C ONOPOIl Ha CIIPaBOYHYIO0 HHPOPMALIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIbHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl IPOLECCOB M SIBJIEHUH U3 pealbHON
KU3HH, WUIIOCTPUPYIOIIME HM3MEHEHHE B apU(PMETHIECKON
MPOrPECCUU, B TEOMETPUYECKOW MPOrpeccuu; *u3o0pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH TpapuuecKu™.

Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMH
MOCJIEI0BATENbHOCTSAIMU, B TOM YHCJE 3aJaud M3 pealbHOMN
KU3HM € WCIOJB30BaHHMEM  LU(QPOBBIX  TEXHOJIOTUH
(27IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KATBKYISATOPA U T.I1.).
*PemaTh 33/1a4u Ha CJIOXKHbIE IPOIIEHTHI, B TOM YHCIIE 33]]a4H U3
peasibHOM MPAKTUKHU (C UCTIONIb30BAaHUEM KaJIbKYJIsTOpa). ™
3HAKOMHTHCS ¢ MCTOPHEl Pa3BUTHS MATEMaTHKU.

IMoBTOpEHME,
00001IEHME,
CUCTEMaTu3anuda
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CPaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTENBHBIMA YHUCJIAMHU, YHCIOBas NpsMas; IMPOLEHTHI,
OTHOIIECHHUS, MPOMNOPIHMH; OKPYIJIeHHE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

Auredpanyeckue BbIPAKEHUA (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYCHUS).
@dyHkmuu  (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBarb NOHATHSAAMH. MHOXXECTBO, IOJMHOXECTBO,
omepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduueckoe
MIPEACTABICHUE MHOXKECTB JIJIs1 OIIUCAHMS PEAIBHBIX IPOLIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTMI0 M OCHOBHbIC /1eliCTBHUS,
CBSI3aHHbIE € 4YMCJIAMH: HATYPaJIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIA, JEIMMOCTh HAaTYPAJIBHBIX YHCEN, MPU3HAKH
JETMMOCTH, 1I€J0€ YHUCIIO0, MOJYJb YHCIA, OOBIKHOBEHHAs W
JecsiTUUHas ApoOU, CTaHAAPTHBIA BUJ YUCIA, apuPMETUUECKUn
KBaJPaTHBIN KOPEHb.




BoinoHATSH JeiicTBUS, CPABHMBATH U YIOPSA0YUBATH YUCIIA,
MPEACTABISITh YHCIAa HAa KOOPAMHATHOM MPSMOM, OKPYIJISATH
YHUCJIA; BBINOJHATh NPUKHIAKY M OLEHKY pe3yJbTara
BBIYMCIICHHI.

Pemarth TeKkcTOBBIE 3a1a4H ApH(PMETHISCKUM CIIOCOOOM.
PemaTh nmpakTuyecKue 3aa4u, COJACPKAIIUE IPOLEHTHI, J0JIH,

YaCcTH, BBIPAKAIOLIME 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosHUe, 1IeHa — KOJIMYECTBO — CTOMMOCTb, 00BEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ.

Pa30uparthb peasbHbIC KU3HEHHBIE CUTyaluuu, GopMyaupoBaTh
UX Ha S3bIKE MaTEMaTHKH, HAXOAUTh pEIICHUE, MPUMEHSS
MaTeMaTUYECKUH annapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATUSIMH: CTENEHb C ILEJbIM I1OKa3aTeleM,
apumernyeckuit KBaJIpaTHBII KOPEHb, MHOTOYJICH,
asiredOpanyeckast 1poob, TOXKIECTBO.

BbInoIHATL OCHOBHBIE JEMCTBHMSA: BBIINOJIHATL PACUETHI 10
dbopmynam, mpeoOpa3oOBHIBATH IEINbIE, APOOHO-pAIMOHATHHBIC
BBID@KEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJH30BHIBAThH
pa3joKeHWe MHOTOWIeHa Ha MHOXHUTENIU, B TOM 4HCIE C
UCMOJIb30BaHUEM (OpPMyN pa3HOCTH KBaJpaTOB W KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh JONYCTUMBIE 3HAUEHUsS IMEPEMEHHBIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath nousiTusAMu: QyHKIMA, TpaduK QYHKIUN, HYIH
GyHKIUM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHUS, HauOOJbIIee U HAaMMEHbIIIee 3HAYCHUS
GyHKIIH.

AHAIN3HPOBATh, CPABHMBATD, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TPapUKH.

OnepupoBaTh NOHATHSIMH: INpPsMas MPONOPLUUOHAIBHOCTD,
obpaTHass  TPOINOPIMOHAIBLHOCTh,  JUHEHHAs  QyHKIHUS,




KBaJpaTH4Has GyHKIUs, napadoma, rurnepooa.

Hcnoab3oBath rpaguku Ui OIPEIEICHUS CBOMCTB, TPOLIECCOB
U 3aBUCHUMOCTEH, IJI pPEUIeHUs 3aJad U3 JPYrux Yy4eOHBIX
MPEIMETOB U pealbHON XKU3HU; MOJAEIHPOBATH C IOMOIUIBIO
rpauKOB peabHbIE MPOLECCH U SBICHHUS.

Boipaxath ¢opMyJIaMM 3aBUCUMOCTH MEXAY BEIMUNHAMMU.
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