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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA 00ECIEYMBAET U3yUYEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAODKEHUsI 00pa30BaHus U B TOBCEIHEBHOM XU3HU. Pa3BuTHe y 00y4arommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH anreOpamdecKux
abcTpakiuii, cnoco0e OTpakeHHUsI MaTeMaTUYECKON HayKOH SIBICHUM U MPOIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOJCIUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopmynupoBaTh yTBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHUSI OOYYaroIIMXCS: OHU HWCIONB3YIOT JCAYKTUBHBIC U
MHIYKTUBHBIC pacCyXJeHUs, 0000IIeHNe 1 KOHKPETU3alnoo, abcTparupoBanue u
aHamoruto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpamMmbl y4eOHOTo Kypca «Anredpa» JUii OCHOBHOTO
obmero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KaTEIIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBACTCS HA MPOTSDKEHUH TPEX JIET U3YyUSHHS Kypca, B3aUMOACHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OO0ydaromumcs
HIPUXOJUTCS JIOTUYECKH PacCyXIaTh, UCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHMBEPCAJBbHOTO  MaTemaruyeckoro s3bika. CopaepkaTeiabHOM U
CTPYKTYPHOH OCOOCHHOCTBIO ydeOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaOLIUXCS
JIOTHYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BAThCSA AITOPUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJISl TIOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpellHeMY 0011eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001ero oOpa3oBaHusi Y4YeOHBIH Marepuan TpPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJICHUA peanpHOro Mupa. B 3amaum oOydeHust anrebpe BXOIAT TaKKe
JanbHellllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOIBHBIX (POpM crocoOCTByET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBIEHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUHU [IUBWIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpo6u 0OBIKHOBEHHBIE U JECATUYHBIC, TEPEX0] OT OJHOM (HOPMBI 3aITUCH APOOEit
K apyroi. [loHsTHE pauMOHAIBHOIO YHCIA, 3alUCh, CPABHEHUE, YIOPSI0YMBAHUE
palMOHANIBHBIX YHuceld. Apudmernueckue NEUCTBUSA C palMOHAIBbHBIMU YHUCJIAMHU.
Pemienue 3aau U3 peaqbHON MPAKTUKUA HA YaCTU, HA IPOOH.

CrerneHb ¢ HaTypalbHbIM TIOKa3aTeleM: oOmpeneiieHue, MnpeoOpa3oBaHUe
BBIPOXKCHUN HA OCHOBE OMpeEJeNeHUs, 3amuch OoNbIInX 4Yucen. [IporeHTsl, 3amuch
MPOILICHTOB B BHjE JApoOM W JpoOW B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJayu Ha
MPOILEHTHI, PEIICHUE 3a7a4 U3 peajbHON MPAKTUKH.

[IprMeHeHne MpU3HAKOB JEIUMOCTH, Pa3IOKEHUE Ha MHOYKUTENIN HATYPaIbHbBIX
YHUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIC TIPsMasi U 0OpaTHasi MPOMOPIIMOHAIBHOCTD.

AJire0panyvecKne BbIPasKeHH s

[lepemeHHbIC, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C TEpEeMEHHOW. [lomycTuMbie
3Ha4YEeHUs] NepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXKIY BEIMYMHAMU B BHUJIE
dopmynbl. Beruncnenus no ¢opmynam. [IpeoOpa3zoBaHrne OYKBEHHBIX BBIPAKEHUU,
TOKJIECTBEHHO PaBHBIEC BhIPAKEHUS, IIpaBUiIa MPeoOpa3oBaHUs CyMM U IIPOU3BEACHHUM,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowreHnsl U MHorowieHsl. CrteneHb MHOrowieHa. CioXeHue, BBIYUTAHUE,
YMHOKEHUE MHOTO4JIEHOB. DOpMyIIbl COKPAILIEHHOIO YMHOKEHHUS: KBapaT CyMMbI U
KBaApar pazHocTu. PopMmysa pa3HOCTH KBaJApPaToB. Pa3liokeHHWe MHOTOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpeHb YypaBHEHHWs, TMpaBWia MpeoOpa3oBaHUs ypaBHEHWS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NIEPEMEHHOM, YHUCIO KOPHEW JIMHEHMHOIO
YpaBHEHHUSI, PEIICHHE JIMHEHHBbIX ypaBHeHUN. COCTaBlIeHHE ypaBHEHUMN IO YCIOBHIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUMN.

JIuneliHoe ypaBHEHHUE C JIByMs MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JVMHEMHBIX YpPaBHEHUN C JABYMs MNEPEMEHHbIMH. PemieHne cucTteM ypaBHEHHU
crocoOOM MOJCTaHOBKHU. [IpuMepsl pelieHuss TEKCTOBBIX 3a/lady C MOMOIIbI0 CHCTEM
YPaBHEHHM.



DyHKUUHA

Koopaunata Toukm Ha mnpsamoil. UucnoBble NMPOMEXYTKU. PacctosgHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opuHaTa TOYKH
Ha KoopAuHATHOW 1iockocTH. [Ipumeps! rpadukoB, 3agaHHbIX QopMynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonstue pynkuuu. ['paduk Gynkuu. CpoiictBa
¢yukuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'padux dynkuuu y = |X|. ['paduueckoe
pELIEeHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KJIACC

Yucaa v BbIYMCICHUS

KBampaTtheiii kopeHb u3 uwncia. IloHstue o0 wuppanMoHaILHOM YHCIE.
JlecaTuunble NPUOIMKEHUS HPpAlMOHANBHBIX yucen. CBoiicTBa apudMETHUESCKUX
KBaIPaTHBIX KOPHEW M WX MPUMEHEHHE K MPeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUM U
BBIUHCJIEHUSIM. J|eliCTBUTENIBHBIE YHCIIA.

CrteneHb C 1ENbIM MOKa3aTesneM U e€ cBoricTBa. CTaHIapTHAS 3allkMCh YKCIa.

AJire0panvecKne BbIPAKEeHUS

KBanpaTHblil TpEXUiEH, pa3iI0KEHUE KBAPATHOTO TPEXUIEHA HA MHOXKUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOWCTBO  alreOpamdeckoil  apoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE, JIeJieHHe  anreOpandyeckux  JApoOeil.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs1 1 HEPABEHCTBA
KBanpatHoe ypaBHeHue, (hopMyna KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema Buera.
Pemenne ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM W KBaApaTHbIM. [Ipocreimue
TpOOHO-pAIMOHANIBHBIE YPABHEHHS.

['paduueckass uHTEprHpeTalMisi ypaBHEHUW C JABYMS IMEPEMEHHBIMH M CHCTEM
JIMHEMHBIX YpPaBHEHHH C JByMs [E€peMEHHBIMU. [IpumMepsl pemeHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

UucnoBble HEpABEHCTBA M UX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUA

[Tonstne dbynxkmmu. OOIACTh OMpeeIeHUs U MHOXKECTBO 3HAYCHUH (YHKIIHH.
CrocoOsb1 3amanus (QyHKITHMA.

I'papuk ¢dynkuu. Yrtenue cpoiictB ¢GyHkuu no e€ rpaduky. [Ipumeps
rpaduKoB QYHKIUH, OTPAXKAIOIINX peajibHbIE MPOIECCHI.



@OyHKIWK, ONUCHIBAIONIME MOPAMYKD W OOPaTHYI  IPONOPLHOHAILHBIE
saucuMocty, ux rpadukn. ®yskmun Y = X2, y = x3, y = Vx, y=|x|. Tpaduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KIIACC

Yuca v BbIYMCICHUS

PanronanbHbie uuncna, UPpAMOHAIBHBIE YKCIA, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHbIE TPpoOu. MHOXKECTBO IEUCTBUTEIBHBIX YHUCEN, AECHCTBUTEIIbHBIC YHCIIA KaK
OCCKOHEUHBIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKITY
MHOKE€CTBOM JICMCTBUTEIBHBIX YUCEN U KOOPJIMHATHOM MPAMOIA.

CpaBHeHue  JEWCTBUTENBHBIX  4HCeN, apudMETHYeCKUe  JICUCTBUA  C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpPYXKAKOIIETO MHpa, JUIUTEIBHOCTh TIPOILIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEnHoe 3HAYCHUE BEIMYUHBI, TOYHOCTH MpuOMKeHUs. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Pemienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHune ypaBHEHUM, CBOISIIMXCS K KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl penmieHUsT ypaBHEHUW TPETbEW M YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palMOHANIBHBIX ypaBHEHMH. PelieHne TeKCTOBBIX 3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs TepeMeHHbIMU U ero rpaduk. Pemienune cucreM IBYX
JIMHEWHBIX YPAaBHCHUN C JBYMs NEPEMEHHBIMU. PerieHue cucreM ABYX YpaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM IIepeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIepeMeHHoW. KBagpaTHble HEpaBEeHCTBA.
I'paduueckass wHTEpHpeTansi HEPABEHCTB M CHCTEM HEPAaBEHCTB C  JBYMS
MIEPEMEHHBIMMU.

DyHKIUMN

KBagpatnunas ¢ynkmus, e€ rpaduk um cpoiictBa. I[lapaGoma, koopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITHI.

Ipaduxn byskummit: Y = kx, y = kx + b, y = kix, y = X3, y =%, y = x| , u ux
CBOMCTBA.



YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHEe 4YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IIOCJIEI0BATEIbHOCTH
pEKYppeHTHOH (popMynol u Gopmysoil N-ro uieHa.

Apudpmernyeckas u reomeTpuueckas mnporpeccuu. Dopmynbl N-ro  uieHa
apu(pMETUYECKON U TE€OMETPUUYECKON TPOrPECCH, CYMMBbI MEPBBIX N YJIEHOB.

N300paxkeHne YiIeHOB apu(PMETHYECKOM U TEOMETPUYECKOW mporpeccui
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIM M HKCHOHEHLUMAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA MPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3ylTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOLLIOMY M  HACTOSIIEMY POCCHICKOU
MaTEMaTUKHU, I1[EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHHCKUX
MAaTE€MAaTUKOB M POCCUICKONW MAaTeMaTU4YE€CKOM IIKOJBI, K HCIIOJIb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH rpaklaHUHA U peaiu3aliii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKON HAIMpaBIE€HHOCTH, OCO3HAHMEM BaXXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUH BCEH XWU3HU ISl YCICIIHOW TMPOdeCCHOHATBHOM
JESTENBbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCYXKIEHUH, YMEHHIO BUICTbH
MaTeMaTU4YEeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUYECKOM HayKH Kak c¢epbl YelI0BEUYECKOM
NEeATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHS LIMBHIM3ALHH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MAaT€MaTUYECKOH KYJIbTYpOH KaK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (POPMHUPOBAHHE KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBHIO TNPUMEHSITh MaTEMaTUYECKHUE 3HAHUS B HUHTEpPEcax CBOETO
3M0POBbS, BEACHUS  3J0POBOTO  00Opa3za  >KHU3HU  (30pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUA M OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HABbIKA peQIEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TaKOTO ke MpaBa JPyroro 4ejoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 007acTH COXPAaHHOCTU OKPYXKAIOIeW Cpenapl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXAKIIEH Cpeabl, OCO3HAHHEM
100aJIBbHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTel UX PEeIICHus;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COLUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JACSATEIbHOCTb, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKH M KOMIICTCHIIUHU U3 OIbITA JPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAaHHK, B TOM YHCIIC
dbopMyTUpOBaTh UACH, MOHATUS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHUCJTIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pPEIIeHUs U JAeUCTBUS, (QOpMyIHUpOBaTH M OICHUBATH PUCKH H
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITH WU XapPaKTEPU30BaTh CYLIECTBEHHbIC ITPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWHA MEXAY TMOHATHIMH, (HOpMyIUpOBATH
ONpPEAECICHUS MTOHATUH, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
KIaccu(uKaIi, OCHOBaHUS HJisi OOOOIIEHWS ¥ CpaBHEHUS, KPHUTEPUU
IPOBOAMMOIO aHAJIN3a;

e BOCIIPUHUMATB, bopmMyIUpoOBaTH 151 npeoOpa3oBHIBATh CYXKJIECHUS:
YTBEpIUTEIbHBIE W OTPHIATCNIbHBIE, €IWHWYHBIC, YaCTHbIE U OOIIHe,
YCJIIOBHBIE;

e BBIBJISITH MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHS B
dakTax, JaHHBIX, HAOMIOJCHUSIX U YTBEPKIACHUAX, MpeajiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNN;



e JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHIYKTUBHBIX YMO3aKIJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30MpaTh J0KA3aTENbCTBA MATEMATHYECKUX YTBEPXKACHUH (IpsiMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECJOXKHBIE J0Ka3aTelbCTBa
MaTEeMaTHIECKUX (DAKTOB, BBHICTPAMBATh APTyMEHTAIHIO, MIPUBOAUTE MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

e BBIOMpaTh cHoco0 pemieHuss ydeOHOM 3agauv  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpaTh HauboJiee MOAXOMAIUHA C  YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckue 1eiiCTBUSA:

e UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT TMO3HAHUS,
dopMynHpoBaTh  BOMPOCH, (UKCUPYIOIIHE MPOTHBOpPEUYHE, MpodseMy,
CaMOCTOATENLHO YCTaHAaBIMBAaTh UCKOMOE W JIaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOAUTH MO CAaMOCTOSITEIBHO  COCTaBICHHOMY IUIaHYy  HECJIOKHbBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE IO YCTAHOBIIEHHUIO OCOOEHHOCTEU
MaTEMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOI;

e CAMOCTOATEIBHO (OPMYTUPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTam
NPOBENEHHOTO HAOJIONEHUS, HWCCIEAOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE TIpollecca, a TakKe BBIJBUTATh
IPEOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBISBJISTH HENOCTATOYHOCTh M U30BITOYHOCTH HH(OpPMAIUHU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BEIOWpATh, AaHANU3UPOBATh, CHUCTEMATU3UPOBATh M  HHTEPHPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOpPM Ipe/iCTaBICHUS;

e BEIOMpaTh opMy TMpeAcTaBlIeHUS HHOOPMAIIUU U WLTIOCTPUPOBATH PEIllaeMble
3a/layu CXeMaMH, ThuarpaMmmMamMu, HHOU rpaduKoil 1 iX KOMOWHAITUSIMU;

e OIICHMBATh HANEKHOCTh WHGOOPMAIIMM 1O KPUTEPHUSM, MPEII0KEHHBIM
y4uTelIeM WK CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KomMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

BOCTIPUHUMATHh U (POPMYITHPOBATH CYXKJCHHUS B COOTBETCTBUHU C YCIOBUSMH U
LEJISIMU OOILEHHUs, SICHO, TOYHO, I'PaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX U TMUChMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a7a4H,
KOMMEHTHPOBATh TIOJTYYCHHBIN PE3yJIbTaT;

B XO/€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
MpoOJIeMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa ITOUCK
pEILIEHMs], COMOCTABIISTh CBOM CYXKJIECHHS C CYXIECHHUAMH JIPYTUX YYaCTHHKOB
auanora, OOHapyKMBaTh pa3jiIu4HMe U CXOJICTBO MO3UIMI, B KOPPEKTHOU (popme
(opMyIMpOBaTh Pa3HOIJIACHS, CBOM BO3PAKEHUS;



e TPEACTABIATH PE3YJAbTAaThl PEIICHUS 3a/Jaud, DKCIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTA, CaMOCTOSITEILHO BbIOMpaTh (OopMaT BBICTYIUICHHS C y4€TOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ayIuTOPUH;

e TIOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIAHON M WHIUBHUAYaJIbHOU
paboOTHI NP pPEIICHUN YUEOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATH II€Jb COBMECTHOM JAESATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, paclpeaesaTh BUAbI padoT, 10rOBapuBaThCA, 00CYXKAATh
IPOoILIeCC U Pe3yJIbTaT pabOThl, 00001IaTh MHEHUS HECKOIBKUX JIFO/ICH;

e YYaCTBOBaTh B IpymnmoBbIX (hopmax paboThl (0OCYyXKIeHUs, 0OMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI W JIPYTHE), BBHIMOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C APYTMMHU WICHAMH KOMAaH[bI, OIEHUBATh
KauecTBO  CBOET0  BKJIaga B  OOMMI  MOPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

e CaMOCTOSITEJIPHO COCTaBJIATH IUJIAH, AJITOPUTM pelieHus 3afadyu (WId ero
4acTh), BBIOMpaATh CMOCOO pelieHus C y4ETOM HUMEIIIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

e BIIAJIETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIA TpOIecca U pe3ylibTara
peuieHns MaTeEMaTUYECKON 3aauH;

e TPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa JACATEIbHOCTH IOCTABICHHOMW ULEIU U
YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTHKEHUS WIM HEIOCTIDKCHHS I1eJH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 kKjaacce OOyYarONIMICS TONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YIbTAThI:

Yucja ¥ BLIYUCTIEHUS

BeinosiHATh, codeTass yCTHbIE M IHChbMEHHBIE NPUEMBI, apudMETHUYECKHUE
JEUCTBUS C pallMOHAIBHBIMHU YHCIIAMHU.

Haxonuth 3HaY€HHMS YMCIOBBIX BBIPAXKEHUN, MPUMEHSATH pPa3sHOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIYMCICHHUS 3HAYECHUM JIPOOHBIX BBIPAKEHUM, COIASPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.



[lepexoanTh OT 0fHON (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO AECATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSAA0YMBATH PALlOHAJIBHBIC YUCIIA.

OKpyIJIsTh yncna.

BbINONHATS TPUKUAKY U OLEHKY pe3yibTaTa BBIYUCIECHUN, OLIEHKY 3HAUCHUI
YHUCJIOBBIX BbIpOXXKEHHUI. BBIMOMHATH ACHCTBUS CO CTENEHSMHU C HATypajJbHBIMHU
ITOKA3aTEISIMH.

[IpumMeHsAT,  OpU3HAKU  JEIMMOCTH,  pa3JIO)KEHHE HAa  MHOXHUTENH
HaTypaJbHBIX YHUCEIL.

PemaTe NpakTUKO-OpPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTEIO BEJIWYUH, NPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yabTaThl pElIECHUs 3a7ad ¢ YYETOM OTpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIPaKeHH s

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSThH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonuth 3HadueHuss OYKBEHHBIX BBIPOXEHUW TPHU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoeimonHaTe  mpeoOpa3oBaHUS  EIOr0  BBIPAXEHUS B MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIAraeMbIX, PACKPHITUEM CKOOOK.

BbBINONHAT yMHOKEHHE OJHOWIEHA HAa MHOIOYJIEH M MHOIOWIEHAa Ha
MHOTOWIEH, TPUMEHATH (hOPMYIIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcyiecTBIsATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXHUTEIHW C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOINEro MHOMHUTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 3a7a4
13 MaTEMAaTHKHU, CMEKHBIX IIPEJMETOB, U3 PEaJbHON MPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, NPUMEHSS NpaBUiIa
Iepexoa OT UCXOJIHOTO YPaBHEHHUS K pPaBHOCWIBHOMY emy. IIpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduuecKue METO/IbI MPU PEIICHUH JUHEUHBIX YPABHEHUUN U HX
CUCTEM.

[lonOupaTes mnpuMepsl TAp 4YHUCEN, SBISIOMIMXCA PEIICHUEM JIHHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TrpadUK JUHEWHOTO YpaBHEHHUS C
JIByMsl TEPEMEHHBIMH, TMOJB3YSICh T'PpaUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.



Pemate cucteMsl ABYX JIMHEMHBIX YPABHEHHU C ABYMs NEPEMEHHBIMH, B TOM
quciie rpapuuecku.

CocTaBiATh M pelmaTh JWHEWHOE YPAaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHHI TI0 YCIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTaT.

DyHKUUHA

N300paxaTh Ha KOOPJMHATHOU MPSIMOM TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM NJIOCKOCTM TOYKHM MO 3aJaHHBIM KOOpJIHMHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIUHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (QPYHKIMNA HM3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHUE, II€HA, KOJHWYECTBO, CTOUMOCTS,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHne pyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeAcTaBICHHUs W aHalW3a WHGOpMaIH,
U3BJIEKATh U UHTEPIPETHUPOBATH HH(POPMAIIHIO U3 TPA()UKOB PeabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HayaJdbHbBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCICHHUM, n300paxarh eHCTBUTEIbHBIC
YHCJIa TOYKAMUA HA KOOPJAUHATHOM MPSIMOM.

[IpumeHsATs MOHATHE apUPMETUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOAMMOCTU KAJIbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COACpPXKAIIUX KBaJpaTHbIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEWN.

Hcnonp3oBaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JECATHYHBIX
npoOeii u creneHeit yncia 10.

AJire0panvecKne BbIpasKeHU s

[IpuMeHAT, MOHSATHE CTENEHW C LEIbIM  I[0Ka3aTesieM, BBINOJHSITH
npeoOpa3oBaHus BRIPAXKEHHM, COIEPIKAIUX CTETICHH C LEIbIM TOKa3aTeeM.

BbINONHATh TOXKJECTBEHHBIE MPEOOPA30BaHMS PALIMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE MPABUJI ICUCTBUI HA/l MHOTOYWICHAMH U aNre0pandecKuMu IpoOsiMu.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEH.

[TpuMensTh NpeoOpa3zoBaHus BbIPAKEHUN JJISI PEIICHUSI PAa3IMYHbIX 3a/1a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOM MTPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeliHble, KBaJpaTHblE YpaBHEHUS U pallMOHAJIbHBIE ypaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHEHUH C JIByMS IEPEMEHHBIMH.



IIpoBOaUTE IIPOCTEUIINE UCCIIENOBAHNUS YPAaBHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHCII€ C TPUMEHEHHEM TpauuecKux MpeacTaBieHul (ycTaHABIUBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PEIICHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciIOBECHOUW (OPMYIHMPOBKM 3adaud K €€ ajre0pandeckoun
MOJIEJIM C TOMOIIBI) COCTABJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJYYEHHBIU pe3yJIbTaT.

[IprMeHATh CBOWMCTBA YHCJIOBBIX HEPABEHCTB ISl CPAaBHEHUA, OILICHKH,
peliath JMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauyecKyr0 WUTIOCTPAIlUI0 MHOXKECTBA pEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUHA

[TonnMaths ¥ KCNOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHHMS), ONMPEACIsTh 3HaueHWe (YHKIUU 10 3HAYCHUIO
apryMeHTa, OnpeessaTh CBOMCTBA (YHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIINHA BUAA:

y=kix, y =x% y=x3y =[x, y = VX, onuchlBaTh CBOICTBA UHCIOBOIL
dbyakun no e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYUCICHUA

CpaBHUBaATh U YIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

Boimonuats apudmeTnyeckue JEWCTBUS C PAIMOHATBHBIMH  YHUCIIAMH,
codeTass YCTHbIE W TIUCbMEHHBIE TPUEMBI, BBIIIOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

Haxonute 3HaueHus CTENEHEW C LEIbIMH IOKa3aTeisiIMU W KOPHEW,
BBIYHCJISIT 3HAUEHUS YUCIOBBIX BBIPAKEHUI.

OKpyrJisiTh  I€MCTBUTEIBHBIE YHWCIA, BBINOJIHATH MPUKUAKY peE3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, TTPOCTEHIITINE TPOOHO-PAIIOHATIEHBIE YPaBHEHUS.

Pemate cuctemsl ABYX JHMHEMHBIX YPAaBHEHHUW C JBYMs IEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHECHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JINHEUHBIM.

PemaTte TekcTOBBIE 3amadyM anreOpamveckuM CIocoOOM C  MTOMOIIBIO
COCTaBJICHUSI YPABHEHHS UM CUCTEMBI IBYX YPABHEHUU C IBYMS IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHNUS YPABHEHHUM U CUCTEM yYpaBHECHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'pauUecKuX MpeAcTaBieHU (ycTaHABIMWBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJbKO, U
npodee).



Pemiate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)aThb
pELIEHUE HEPABEHCTB HA YHCIOBOW NPSMOM, 3alMCBIBATH PELICHUE C IOMOUIBIO
CHUMBOJIOB.

Pemars cucteMbl JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJApAaTHOE HEPABEHCTBO, U300pakaTh pEIIEHUE CUCTEMBI
HEPABEHCTB HA YMCJIOBOM IPAMOM, 3alIMCHIBATh PEIIEHUE C IOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a/1a4.

DyHKUUHA

Pacno3naBath (yHKIMKM H3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHUYECKU

PACIIONIOKEHNE HAa KOOPAUHATHOM II0cKocTH rpadukoB GpyHKIui Buga: y = KX, y
=k« +b y=kix, y=ax2+bx +c,y=x3y=1x y = ||, B 3aBucumocTH oT
3HaYeHU K02(ULUEHTOB, ONMCHIBATE CBOMCTBA () yHKI[HIA.

Crtpoutb U M300pakaTb CXeMaTHYECKH I'pa@UKUA KBaIpPaTHUUHBIX (YHKIUM,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBajpaTUYHyr0 QyHKIMIO 1O (HOpMyJie, TPUBOJIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUNA U3 peabHOU KU3HU, PUBUKHU, TEOMETPHH.

Yucj10BbIe M10CJIe0BATEIbHOCTH U NIPOTrPeccuu

Pacno3HaBaTh apu(pMETHUECKYI0O U TE€OMETPHUYECKYI0 IIPOrpecCU IpHU
pa3HbIX cloco0ax 3a1aHusl.

BbINONHATE BBIUKCIEHMS C HCHOJb30BaHUEM (GOpMysl N-ro  4ieHa
apu(MeTHYeCKol U TeOMEeTPUUYECKOM MPOrpeccHii, CyMMBbI IIEPBIX N UJIEHOB.

N300paxkaTh Wi€Hbl IOCJIEJOBATEIBHOCTH TOYKAMU HAa KOOPIAMHATHOMN
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMU IIOCJIEI0BATEIbHOCTSIMH, B TOM
quciie 3a1a4d U3 pealbHOM JKU3HU (C MCIOJIb30BAaHUEM KalbKYJsATOpa, HU(PPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE

Aarebdpa 7 kiacc

Ne Yuciio Tema ypoka Buabl u gopmbl

n/n KOHTPOJIA
JApo6u u npouents! (12 yacoB)

1/1 CpaBHeHue 1pobOei. YCTHBIN KOHTPOJIh

2/2 CpaBHeHue 1po0Oeii. Y CTHBII KOHTPOJTb

3/3 Brrauciienue ¢ panroHaIbHBIME YUCIIAMH. YCTHBII KOHTPOITH
4/4 Brrunciienue ¢ pauoHaIbHBIMU YU CIaAMHU. YCTHBIA KOHTPOJTH

5/5 CTemneHb ¢ HATYpaTbHBIM MOKA3aTeNEM. YCTHBIA KOHTPOIIE

6/6 CrerneHb ¢ HATYpalIbHBIM MOKA3aTEIICM. Y CTHEI KOHTPOIb

717 3amauu Ha IPOICHTEI. YCTHBIH KOHTPOITE

8/8 Perrenure 3a1a4 Ha POIIEHTHI. Y CTHBIA KOHTPOJIH

9/9 Perrenure 3a1a4 Ha TPOIIEHTHI. ¥ CTHBIH KOHTPOIIE
10/10 Perrenure 3a1a4 Ha POIIEHTHI. YCTHBIH KOHTPOITh

VY CTHBIN KOHTPOJIb
11/11 CnoXHBIE MTPOIICHTHI.
KontposeHas padora
12/12 Koumponvnan paboma Ne 1.
IIpsimasi 1 oOpaTHAs MPONOPUUOHATIBLHOCTH (8 YacoB)

13/1 3aBUCHUMOCTHU U (POPMYJIBIL. Y CTHBIN KOHTPOJIB
14/2 3aBUCHUMOCTH U (POPMYJIBIL. Y CTHBIN KOHTPOJIb
15/3 [Ipsimas 1 oOpaTHas IPONOPIMOHATIEHOCTb. Y CTHBIN KOHTPOJIb
16/4 IIpsimast u oOpaTHAs IPONOPLUOHAIBHOCTb. YCTHBI KOHTPOITb
17/5 [Tponoprmu. Y CTHBIN KOHTPOJIb
18/6 Pemenue 3a1a4 ¢ MOMOIIBIO TPOTIOPLIUH. YCTHBIH KOHTPOJIB
19/7 [IponoproHansHOE ENEeHHUE. YCTHBIH KOHTPOTIb
20/8 Koumponvnas paboma Ne 2 Konrponbas pabora




BBenenue B anreopy (10 yacon)

21/1 bykBeHHas 3anuCch CBOMCTB IEUCTBUM HAJl YUCIAMU. | Y CTHBIM KOHTPOJIb
22/2 [IpeoOpa3oBanre OYKBCHHBIX BBIPKCHHIA. YCTHBINA KOHTPOJIb
23/3 [IpeoOpa3oBanre OYKBCHHBIX BBIPKCHHIA. YCTHBINA KOHTPOJIh
24/4 ITpeo6pa3oBanne OYKBEHHBIX BBIPAKEHUI Y CTHBIN KOHTPOIIb
25/5 PackpsiTre ckOGOK. YCTHBIA KOHTPOJTH
26/6 PackpbiTie CKOOOK. VCTHBIA KOHTPOJIb
2717 [TpuBeneHne MOTOOHBIX ClTaraeMbIX. YCTHBIN KOHTPOJIB
28/8 [TpuBeneHne 1MOTOOHBIX ClTaraeMbIX. VY CTHBII KOHTPOITH
29/9 [TpuBeaeHMe MOTOOHBIX ClIaraeMbIxX YCTHBII KOHTPOIIb
30/10 Koumponsna paboma Ne 3 Konrponbras pabora
YpaBuenus (11 yacoB)
31/1 AnreOpandeckuii croco0 peeHus 3aaad. Y CTHBIN KOHTPOJIH
32/2 Kopnu ypaBHeHus Y CTHBIN KOHTPOJIb
33/3 Pemenue ypaBHeHuit Y CTHBIN KOHTPOJIb
34/4 Perienue ypaBHeHHUI. YCTHBII KOHTPOIIB
35/5 Pemrenue ypaBHeHuit YCTHBIH KOHTPOIH
36/6 Pelienue ypaBHeHuii YeTHBIH KOHTPOIH
3717 Pelenue ypaBHeHHiA YeTHBIH KOHTPOJIb
38/8 Pemenue 3a1a4 ¢ moMoIIbI0 ypaBHEHUH. YCTHEIH KOHTpOIb
39/9 Pemenue 3a1a4 ¢ MOMOLIBIO ypaBHEHUM. Y CTHBIH KOHTPOJIh
40/10 Pemenue 3a1a4 ¢ NOMOIIBIO ypaBHEHUM. ¥ CTHBIH KOHTPOJIb
41/11 Konumponwvnasa paboma Ne 4 Konrposbas padora




Koopaunatel u rpaguxu (10 yacos)

42/1 «Kapra 3Be31HOr0 He0ay». [IpakTuueckas pabota
43/2 MHoecTBa TOYEK Ha KOOPAWHATHOM MPSIMOH. Y CTHBII KOHTPOJIb
44/3 PaccTosiHre MEXTy TOUKaMH KOOPANHATHOM MPSIMOiL. | Y CTHBINM KOHTPOJIb
45/4 MHOKeCTBa TOUEK Ha KOOPIMHATHOM IIJI0CKOCTH. Y CTHBIN KOHTPOJIb
46/5 MHoKecTBa ToYeK Ha KOOPAHHATHOM MI0CKOCTH. YCTHBIN KOHTPOJIB
47/6 I'paduku VCTHBIN KOHTPOITB
48/7 I'padukn Y CTHBIN KOHTPOJIb
49/8 E1re HeCKOIbKO BaXKHBIX TPadUKOB. YCTHBIN KOHTPOJIb
50/9 I'paduku Bokpyr Hac. YCTHBIN KOHTPOJIb
51/10 Koumponsnaa paboma Ne 5 KontponbHas pabora
CaoiicTBa cTeneHN ¢ HATYPAJIbHBbIM MOKa3aTeseM (9 yacon)
52/1 [IpousBeneHne u 4acCTHOE CTETICHEH. Y CTHBIN KOHTPOJIB
53/2 [IpousBeneHne u 4aCTHOE CTETICHEH. Y CTHBIN KOHTPOJIb
54/3 [IpousBeneHne 1 4aCTHO CTETICHEH VY CTHBIN KOHTPOJIb
55/4 CrerneHb CTENICHU, IPOU3BEACHUS U APOOH. VYCTHBII KOHTPOJIb
56/5 CrerneHb CTENICHU, IPOU3BEACHUS U IPOOH. YCTHBIA KOHTPOJIb
5716 JIeliCTBHUS CO CTEIICHSMH. YCTHBIN KOHTPOJIB
58/7 JIeliCTBHUS CO CTEIICHSMH. YCTHBLI KOHTPOJIB
59/8 JIeliCTBHUS CO CTEIICHSMH. YCTHBLI KOHTPOJIB
60/9 Koumponwvnaa paboma Ne 6 Konrponbuas paora
Mmuorousiensl (17 yacos)

61/1 OIHOYJIEHBI U MHOTOYIEHEI. Y CTHBIN KOHTPOJIB
62/2 CnosxeHne ¥ BBIYUTAHUE MHOTOYJIEHOB. Y CTHBIN KOHTPOJIb
63/3 CnoxeHHe U BRIYMTAaHHE MHOTOUYJICHOB. YCTHBINM KOHTPOJIb
64/4 YMHOK€EHNE O/THOYJIEHA HA MHOTOJIEH. YCTHBINA KOHTPOIIb




65/5

YMHOKEHHE OJHOYICHA HA MHOTOYJICH.

YCTHBIN KOHTPOJIb

66/6 YMHOKEHHE MHOTOYJICHA Ha MHOTOYJICH. YCTHBII KOHTPOJIb
67/7 YMHOXEHHE MHOTOWICHA HA MHOTOYJICH. YCTHBIN KOHTPOJIb
68/8 YMHOXCHHE MHOTOYICHA HA MHOTOWICH. Y CTHBIN KOHTPOIIb

KonTponbhas pabora
69/9 Konmponsnas paooma Noe 7.

Y CTHBIN KOHTPOJIb
70/10 dopMmyIbl KBajipaTa CyMMbl U KBaJlpaTa pa3HOCTH.

Y CTHBIN KOHTPOJIb
71/11 @opMyIibl KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Y CTHBIN KOHTPOJIb
72/12 VYrpoiieHue BeIpaxeHul, coaepxamux Gopmyry (a

+8)% VCTHBIN KOHTPOIIb
73/13 VhpoieHue BeIpaxkeHHit, coaepxamunx popmyy (a | YCTHBIA KOHTPOITb
+B)% .

VY CTHBIN KOHTPOJIb
74/14 Pemrenne 3a1a4 ¢ mOMOIIBIO YPaBHEHHM. .

VY CTHBIN KOHTPOJIb
75/15 Perrenue 3a1a4 ¢ MOMOIIBIO YPaBHEHUH. .

Y CTHBIM KOHTPOJIb
76/16 Pemenne 3a1a4 ¢ MOMOIIBIO YpaBHEHUM. .

VY CTHBI KOHTPOJIb
77/17 Koumponsnan paboma Ne 8.

KontpospHast paboTa

Pa3ji0:keHHe MHOTO4JI€eHOB HA MHOKHMTeH (17 YacoB)

78/1 BriHeceHne 0011ero MHOKHTEIS 32 CKOOKH. Y CTHBIN KOHTPOJIb
79/2 Brinecenne o0miero MHOKHUTES 32 CKOOKH. Y CTHBIN KOHTPOJIb
80/3 Crioco0 rpymnmmupoBKy. Y CTHBIN KOHTPOJIb
81/4 Croco6 rpynnupoBKH. YCTHBIA KOHTPOJIb
82/5 Crioco0 rpymnmupoBKU YCTHBI KOHTPOJIB
83/6 ®dopmyra pa3HOCTH KBaIpaTOB. YCTHBII KOHTPOJIB
84/7 ®dopmyna pa3HOCTH KBaJIpaTOB. YCTHBIH KOHTPOJIB
85/8 ®dopmyna pa3HOCTH KBaJIpaTOB. YCTHBIH KOHTPOJIB
86/9 ®opMyJia pa3HOCTH U CyMMBI KYOOB. YCTHBIH KOHTPOIIb
87/10 dopmyina pa3HOCTH U CyMMBbI KyOOB. YCTHBII KOHTPOJIE
88/11 Pa3noxxeHne Ha MHOXUTENN C IPUMEHEHUEM Y CTHBIA KOHTPOIh

HECKOJIBbKUXCIIOCOOOB.




89/12

Pa3HO)KeHI/Ie HAa MHO>XHUTCJIHN C HpI/IMeHeHI/IeM
HECKOJBKUX CII0CO00B.

YCTHBIN KOHTPOJIb

YCTHBIN KOHTPOJIb

90/13 PaznoxeHne Ha MHOXKUTENHN ¢ IPUMEHEHUEM .
YCTHBIN KOHTPOJIb
HECKOJIBKMX CIIOCO0OB.
= Y CTHBIN KOHTPOJIb
91/14 Pemrenne ypaBHEHUH ¢ IOMOIIBIO Pa3IOKEHUS Ha R
MHOKHTCIIH. YCTHBIN KOHTPOJIB
92/15 Pemienne ypaBHEHHI ¢ TOMOIIBIO PA3TIOKEHHS VCTHBIH KOHTPOIIb
HaMHOXHTEJIH.
Y CTHBIN KOHTPOJIb
93/16 Peirenuie ypaBHeHHUH.
KonTpomnbHas paborta
94/17 Konmponsnas paooma No 9.
IHoBTOpenue (8 yacoB)
95/1 bykBeHHBIE BBIpaXKEHUS VY CTHBIN KOHTPOJIb
96/2 VYpaBHeHUs. VY CTHBIN KOHTPOJIH
97/3 KoopmuHats! 1 rpapukH. YCTHBIN KOHTPOJIb
98/4 CreneHp ¢ HATYPaIbHBIM MTOKA3aTeIEM. YCTHBIH KOHTPOITH
99/5 MHorousieHbl. Pa3nokeHne MHOTOUICHOB Ha YeTHBIH KOHTPOJIb
MHOKHUTEITH. .
VY CTHBIM KOHTPOJIb
100/6 Pa3noxeHre MHOTOUJICHOB HA MHOXKUTEH. VCTHBIH KOHTPOID
101/7 Hrorosas koHTpOJIbHAS padoTa. KomTponbuas pabora
102/8 AHanu3 KOHTPOJIBHOH pabOTHI.




