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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHHE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4aromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco6e OTpakeHHs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KauyeCTB MBINUICHUS, HEOOXOAUMBIX IS ajanTalliid B COBPEMEHHOM ITH(pOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca alre0psl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIBHOCTH OOYyYarolMXcs, I03TOMY CaMOCTOSITEIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluei 1esTeIbHOCTHOTO MPUHIIMIIA 00yUYSHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETo
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHUE JINHUU:
«Uucnma u BBIUKCIEHUS», «ANTeOpanyecKkre BBIPAKEHUS», «YPAaBHEHHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYyTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHUCCKH PACCYXKIaTh, UCIIONB30BATh TEOPETHKO-MHOKECTBCHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00YyJaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanve nuHUM «YWciia W BBIYHCICHUS CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHUs] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy O0YyUYaIOIIUXCSA
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HCOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEJICTABICHU O IEMCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YUCIOBOW JTUHUU
OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.



Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMS] U HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOy4aIOUIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEMETOB U MTPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTHUKH Kak s3bIKa s
MOCTPOCHUSI MAaTEeMAaTHYEeCKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajdbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJI1 OCBOEHHUS Kypca
uHQOpMATUKHA, U  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUU.
[IpeoOpazoBanre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
oOmecTBe. M3yueHne matepuaa cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCIOJIb30BaTh PAa3jMuYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU UBUIM3ALMH U KYJIbTYpBI.

CornacHo yuyeOHOMYy MjaHy B 7-9 kjaccax u3ydaercsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YMCIA, 3alucCh, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMeruyeckue JEUCTBHS €
palMOHAJIBbHBIMU YKCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOH.

CreneHb C HaTypaJbHBIM [OKa3aTeJeM: OIpeesieHue, IpeoOpa3oBaHue
BBIPQKEHUN HA OCHOBE ONPEACIICHUS, 3alUCh OOJIbIIKNX YKcel. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U IpoOU B BHUJAE MPOLIEHTOB. Tpu OCHOBHBIC 3aJla4u Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
HATYpaJIbHBIX YHCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MIPOIIOPLUMOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs repemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHbIE BBIPDOKEHHS, TMpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHounensl 1 MHOTOWIEHbI. CTerneHs MHOTO4YIeHa. ClIOKeHUE, BhIUNTAHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CyMMBI
Y KBaJIpat pa3zHocTu. @opmyiia pa3HOCTH KBaAPATOB. Pa3nokeHrne MHOTOUYJIEHOB HA
MHOKUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEWHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIVMHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PenieHue cucreM ypaBHEHUH
crioco6oM moAcTaHOBKH. [IprMephl perieHus: TEKCTOBBIX 3aJ1a4 C OMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUMHA



Koopaunara Touku Ha npssMou. YnciioBble NPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opauHaTa
TOUYKH Ha KOOPJIMHATHON MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBUucuMocTell. [Tonsitue pynkuuu. 'paduk GyHkmm.
CaoiictBa pyukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkinuu y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHCHUN M CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KUIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBaapatHblil TpEXUsieH, pa3ioKeHHE KBAAPATHOIO TPEXWICHA HA MHOKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
PanonanbHbIe BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-parMOHABHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs YpaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVHEVHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpeAeNIeHNs U MHOXKECTBO 3HAYEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padux ¢ynkummu. YUrtenune coiicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.

OyHKIUU, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYH MPOMOPIMOHAIBEHEIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.



9 KVIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTEIBHBIX YHCEN, TEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHUME JIEWCTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl O0OBEKTOB OKPYXKAIOIIET0 MHPA, JIUTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u onjeHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEeHUE. PemieHne ypaBHEHUH, CBOASIIUXCS K JINHENHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl perieHust ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem IByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUHN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wmHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCUm

[IoHsiTHE YMCIIOBOM IMOCHENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro yjeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.



N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKkTepusyroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIIEMY POCCUHCKOU
MAaTeéMaTUK{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTWIKCHHSIM  POCCHMCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAaHUIO JTHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpa)kAaHuHa U Pean3aluu €ro
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTM)KECHUI HAyKH, OCO3HAHUEM BaXKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTEMaTHYECKOTO
o0Opa30BaHUs Ha MPOTSHKEHMHM BCEM JKU3HU [JIsl YCHEIIHOM NpodeccHOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUYAIbHON TPACKTOPUHM O0OPA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MATEMAaTUYECKOW KYJIbTYpOW KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOTHYeCKO€e BOCIIUTAHHE:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUH JJIs1 pelICHUs 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K U3MEHSAIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JOJAeH, mMpuoOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUITUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATH PHUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble jornueckmne geiicTBUs:

® BBISIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKKA MATEMATUYECKUX
OOBEKTOB, TOHSATWUN, OTHOIICHWHA MEXTY MOHATHIMHU, (HOPMYyITUPOBAThH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (HOPMYJIUpPOBaTH U  TPEOOPaA30OBHIBATH  CYXKICHHS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC M OOIIHE,
YCIIOBHEBIC;

® BBISBIATh  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;
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e JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e pa3dupaTh JOKA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUN (IpSMBIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALUI0, IPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOMpPATH CNOCOO penieHus: ydyeOHOM 3ajaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOASIIIUNA C YYETOM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

® HCIIOJIB30BaTh BOIPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

® [IPOBOJIUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE NCCIEA0BAHKE IO YCTAHOBIIEHUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

® CaMOCTOSITENIbHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE INPOLECCA, A TAKXKE BBIABUIAThH
MPEANOJIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

® BBUIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMaLUHU, AaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a4a4u;

e BbHIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

e BbIOMpaTh (GOpMY TMpeACTaBICHUS HHPOPMALMU M HWILTIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIIMSIMU;

® OIICHMBATh HAA&HKHOCTh HMH(MOpPMALMK TO KPUTEPUSM, MPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeCTBHA:

® BOCHPUHUMATH U (HOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIeJIIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;

® B X0ji€ O0CYXXJIeHHU 3a7aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
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YYaCTHUKOB JUajora, oOHapyXKUBaTh pa3jaM4ve U CXOACTBO IMO3UIIUH, B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
® IMPEJCTaBJSITh  pe3yJbTaThl  pPEIICHUS  3aJayd,  SKCIECPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;
® [IOHUMATh U UCIIOJIH30BATh IPEUMYIIECTBA KOMAHHOW U MHAUBUAYAJIBHOM
paboTHI MPU PENICHUU YUEOHBIX MaTEeMaTUYECKHUX 3a/aY;
® [PUHUMATH 1I€JIb COBMECTHOM AEATEIbHOCTH, IIJIAHUPOBATh OPraHU3AINIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0CyXJ1aTh TIPOLIECC U PE3YNIbTAT PabOThI, 00001IaTh MHEHUS HECKOIBKUX
JIIOACH;
® y4YacTBOBaTh B TPYNIoOBBIX (opmax paboTel (0OCyxIeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHUPOBATh CBOM JEUCTBUSL C JPYTMMH 4YJICHAMHU KOMAaHJbI,
OIICHUMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.
PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:
® CaMOCTOSITEJILHO COCTaBIIATH IUIaH, aITOPUTM PEIICHUS 3a7ayu (WA €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
® BIAJETh CIIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHus] MaTeMaTUYeCKOM 3a/1auu;
® MPEIBUACTH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTb IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3yJibTaTa AEATEIbHOCTU MOCTABICHHOM LENH U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS IICNH,
HaxOJUTh OMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiCs TOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUA

BrImonHSATh, codyeTass yCTHbIE W THChbMEHHBIE NPUEMBI, apuMeTHdecKue
JIEVCTBHS C PAUOHAIbHBIMU YHCIIAMMU.



12

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKECHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIC YUCIIA.

OKpyrJIsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIYMCICHUM, OIIEHKY 3HaYCHUI
YUCJIOBBIX BBIPAKCHUI. BBINOJIHATE ACHUCTBHUS CO CTENEHSMH C HATypaJbHBIMU
ITOKA3aTEIISIMH.

[IpuMEHATH IPU3HAKU JETMMOCTH, PA3JIOAKECHUE HA MHOKUTEIN HATYPATbHBIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTHIO BEJIUYWH, MPOLEHTAMU, WHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBHEKTOB.

AaredpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHHM TPHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH ITPUBEACHUEM
MOJOOHBIX CIaraéMbIX, PACKPhITHEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNITUPOBKU CIAra€MbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHUSI.

[TpumensTh nmpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUS Pa3ITUYHBIX 3a/1a4
Y3 MAaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEAIbHOM MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
IepexoJia OT UCXOIHOTO YPABHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.
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CTpouTh B KOOPAUHATHOM TJIOCKOCTH IpaUK JIMHEHHOTO YpaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemaTp cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a]1a4y NOJIyYCHHBIN PE3yJIbTaT.

DOyHKIMHA

N300paxaTh Ha KOOPIAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOINE 33 JaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3AlIMCHIBATh YHCIOBBIE IIPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnoco® mMpeAcTaBIEeHUS U aHaIU3a UH(pOpMaLUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOydYarONIMIICS TOJNYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BbIYMCIECHUM, N300paxaTh NEHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npobeii u crenieHeit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKALIUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BhBINONMHATE TOXKIECTBEHHBIE TPEOOPA30BaHUSI PAllHOHATBHBIX BHIPAKEHUI Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOYJIEHAMH U alIre0pandyecKUMu ApoOsiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM IJIs pelIeHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA
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Pemats nMHEVHBIE, KBaJpaTHBIE YPaBHEHUs W PALMOHAJIBHBIE YPaBHEHUS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCIIe C TPUMEHEHHEM TpaduvecKuX MpeCTaBICHUN (yCTaHABINBATh, HIMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUMN PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT cioOBECHON (HOPMYIMPOBKU 3a7adud K €€ anreOpandecKou
MOJEIN C IIOMOUIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IprMeEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIS CPABHEHUS, OLIEHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)ueCcKyIo
WJUTKOCTPALMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[loHumMaTe M KCHONB30BaTh (DYHKIIMOHAIBHBIE MOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUMU 1O 3HAYECHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku dJeMeHTapHBIX (YHKIUMA BUIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OIHCBIBaTH CBOHCTBA YHCIOBOMN (hyHKIHHA
o e€ rpaduky.

K koHmy oOyueHus B 9 kuacce oOydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOUYUBATH PALIMOHAIIBHBIE U HPPALMOHATIBHBIE YUCTIA.

BoinonHsTh apudpMeTuueckre AeiMCTBUS C palMOHAIBHBIMU YACIIAMU, COYETast
YCTHBIE YU NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C WPPALMOHAIBHBIMU
YUCIIAMH.

HaxoauTe 3Hau€HUs CTENEHEN ¢ LIENBIMU ITOKA3ATEISIMU U KOPHEH, BBIYNCIIATD
3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyIJIITh  TEWCTBUTEIBHBIE YHCJIA, BBINOJIHATh NPUKUAKY PE3yJIbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHelHbIE U KBapaTHBIE YPABHEHHUSI, YPABHEHHUSI, CBOJISAILIUECS K HUM,
npocTeiiire ApoOHO-pallMOHAIbHBIE YPaBHEHUS.

Pemware cucremsl IByX JMHEWHBIX YPAaBHEHUU C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3amayd  aireOpamvdeckuM CIOCOOOM €  MOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

IIpoBoaUTE IpOCTENUIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).
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PemaTe nMHEHHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pa)aTh
pElICHNE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

PemaTte cucTeMBbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMBbI
HEPaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMChIBATh PEIIEHUE C TIOMOLIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3IUYHbIX 3a7a4.

DOyHKIMHA

Pacno3naBaTh (QyHKIMH HU3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUECKU
pacIoNoKEeHNe Ha KOOPIUHATHOM IJIOCKOCTH TpapuKoB pyHKIWiA Buaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 GHUIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paxaTh CXEeMaTUYECKU IpaPUKHA KBAIPATUUHBIX (DYHKIIHMA,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX TpaduKam.

Pacnio3naBaTh KBaApaTUyHyrO (PYHKIHUIO 1O (popmylie, IPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, T€OMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3zHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHHUS C UCHOJb30BaHUEM (opMysn N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIOIb30BAHUEM KAJIBKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThl padoThbI pecypes
1 Yucmna u Beruncienuda. PanonansHble o5 2 bu6nunorexa LIOK
qucia https://m.edsoo.ru/7f415b90
2 AnrebpanuecKue BRIPAKCHHS 27 4 Etptlgg'l;/(r)‘r:ee%ic])_gol’IJIY £415090
bubnuoreka [IOK
3 Y paBHCHH H HEPABEHCTBA 20 2 https://m.edscL)E).ru/7f415b90
bubmmorexa [JOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 hitps://m.e dsc?(i).ru 17£415b90
bubnunoreka LIOK
S HosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBHLIEE KOJIMYECTBO YACOB I10 102 10 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne /it NPOrpaMMEI Beero ;:’;()TTPI;I IpakTnu.pa6orel  00pa30BaTeJbHbIE PecypPChI

1 Uucna u Beruucnenus. KBaaparusie 15 1 bu6nuoreka [IOK
KOpHH https://m.edsoo.ru/7f417af8

2 Ywucia u BeraucieHus. CTeneHs ¢ eIbIM 7 bu6nmorexa LIOK
HoKa3aresieM https://m.edsoo.ru/7f417af8

3 AnreOpandyecKkre BhIPaKCHHUS. 5 bubmmorexa [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8

4 AnreOpanyecKkue BoIpaKCHUSI. 15 2 bubnnorexa [JOK
Anredpanueckas 1poOb https://m.edsoo.ru/7f417af8

5 YpaBHuenus u HepaBeHcTBa. KBagpaTHbie 15 2 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnnorexa [JOK
ypaBHCHHA https://m.edsoo.ru/7f417af8

7 YpaBHEHUs 1 HEPABEHCTBA. 12 1 bubnuoreka [{OK
HepasencrBa https://m.edsoo.ru/7f417af8

bubmmnoreka HOK
8 Dymictiit. OCHOBHbIE MOHATH > https://m.edscﬁ).ru/7f417af8

bubmmnoreka HOK
10 [osroperue u 0bobmenue 6 1 https://m.edscﬁ).ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 9 0

[NPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ie/ioB U TeM Kontposbnbie  TIpaxriecke (uudpossbie)
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmorexa [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 Eﬁggf;;:i;iilorﬁﬂ £419d08
bubnnorexa [JOK
> Dynicuii 16 . tps./im edso0.N71419008
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 bubmiorexa LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 bubmmoteka IIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIVIS1 YYHEHUKA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MaTtemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbeTBo
«IIpocBenienue»

* Matemartuka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK, 8 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TensikoBckoro C.A., AkinonepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocBemieHue

* Marematuka. Anreopa: 9-ii kiacc: 0a30BbIM YPOBEHB: YUeOHHUK, 9 Kiacc/
Makapsrues FO.H., Munarok H.I'., Hemikos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkinonepHoe o0uiecTBo «M3aaTenbcTBO
«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
® METOJUYECKOE MOCOOHE NIJIsl yUUTETIS;
® JUAKTUYECKUE MAaTEpPUAJIbL;
e palouue TeTpaau;
® TEMaTHYECKHE TECTHI;
KOHTPOJILHBIE 1 CAMOCTOSITEIbHBIE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

U poBoii 00pa30BaTENLHBINA PeCcypc sl MIKOI sikiaace https://www.yaklass.ru/
bubmmoreka [IOK

o0pasoBaTeNbHbINA TopTan yuu.py https://uchi.ru/

caiit Buneoypoku https://videouroki.net/

oOpa3oBaTeNbHBIN MOPTa IS MOArOTOBKH K BIp https://vpr.sdamaia.ru/


https://www.yaklass.ru/
https://uchi.ru/
https://videouroki.net/
https://vpr.sdamgia.ru/
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