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Poccuiickoit @enepanuu ot 18 mas 2023 1. Ne 370.
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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYeCKONW HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyeHnue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHus. OCBoeHUE Kypca anreOpbl 00eCreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITETFHOM  JICATEIPHOCTH OOYYaloMMXCs, MOITOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuMU: «Yucnaa v BeIUUCICHUN», « ANreOpandecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKIIaTh, UCIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOTO Maremartuueckoro s3bika. ConepxkaTeNbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAJIBHBIMM M HWPPANHUOHAILHBIMHU YHCIIaMH, (OpMHUpPOBaAHHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHUIO Y OOydarolmuxcs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH()POPMATUKH, U OBJIAJIEHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTHU4ecKOM MOJEIu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduyueckre, BHOCHT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucel. Apudmerndeckue JEHCTBUA ¢
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1a4yd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIPDAXKEHHS, IMpaBWiIa MpeoOpa3oBaHUS CYMM H
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEWHOI'O
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs II€peMEHHbIMU. PenieHue cucreM ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmdeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOIIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpanyeckum crocoooMm.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA T[IPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUSI MPOTrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpPECAa K TMPOUNUIOMY W HACTOSIIEMY POCCHUCKOMN
MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSIM POCCUNCKHUX
MAaTEMATUKOB U POCCUMCKON MAaTeMaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITHUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH TpaklaHWHA W peau3aiiu
€ro Mpas, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IMUHBIX  CTPYKTYp, SBIEHHUM, MPOUEAYp TPAKIAHCKOrOo OOIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO STUYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTU€ B pEUICHUHU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaT€MaTHYECKOTrO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEW KU3HU VISl YCIEITHON TpodeccuoHaIbHOM
JEATEIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIAUBUIYATLHON TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOLMOHATBHOMY U JCTETHYECKOMY BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aj]ay, PEIICHUM, pPacCy IECHUM, YMEHUIO BUJICThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMEl B [IEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, TPUPO/IbI
U o0IIecTBa, MOHUMAaHUEM MaTeMaTHYeCKOW HAayKHU Kak chepbl 4eOBEUeCKOM
NeATEeIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIS Pa3BUTHS [IMBUIIU3AIINHY,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTYypoOHM Kak



CPEICTBOM  IIO3HAaHUS MHUpA, OBJAJACHUEM MPOCTEHIIMMH  HaBBIKAMU
HCCIIE0BATENbCKOM EATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHUpPOBaHHME KYJIbTYPHI 310POBbH U
3MOLMOHAJIBHOIO 0/1arONOyYHUs:

TOTOBHOCTBIO NPHMEHATh MATEMATHYECKHE 3HAHHUS B MHTEPECAX CBOETO
30pOBbsl, BEIEHHUS 30pOBOro o0Opa3a JKH3HM (340pOBOE  IHUTAHHUE,
cOAIaHCUPOBAHHBIA PEXUM 3aHATHUM M OTHAbIXa, peryisipHas (QunyeckKas
aKTUBHOCTbH), C(POPMHPOBAHHOCTHIO HABBIKA PE(PIEKCUU, NMPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpUEHTalliell Ha MPUMEHEHHE MAaTEeMaTUYeCKUX 3HAHMA IS PEIICHHS
3aJ1a4 B 00J1aCTU COXPAaHHOCTH OKPY>KAIOILIEH Cpeibl, INIaHUPOBAHUS TOCTYIIKOB
Y OLEHKHU UX BO3MOKHBIX ITOCJIEICTBUI ISl OKPYKAKOLIEH Cpefbl, OCOZHAHUEM
rJ1I00aJIBbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apmanTanus K M3MEHAKIIMMCH YCJIOBUSIM COLHUAJIBHON M
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIIOBUSIX HEONPEAEIEHHOCTH, OBBIILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO NEITEIBHOCTh, B TOM
YuClie€ YMEHUE YUYUTbCS Yy JApPYTHX JIOAEH, NpuoOperatb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCIE
(opMynupoBaTh UJEH, MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM
YlClie paHee HEU3BECTHBIX, OCO3HABaTh JACPUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyalMI0, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMble pelIeHus W AeUCTBUs, (HOPMYIUpPOBaTh U OIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue 1ecTBHA:

e BBISBIISITh u XapaKkTePU30BaATh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUM, OTHOIIICHUN MEXy MOHSITHUSIMH,
dbopmMyIUpoOBaThH ONpEeAECTICHUS MIOHSTHUM, YCTaHaBJIUBATh

CYIIECTBEHHBIM MpU3HAK KJIacCU(HUKAIIMK, OCHOBAHUS ISl 0000IIEeHNUS
Y CPABHEHUS, KPUTEPUH MPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh U MPEoOpPa30OBBIBATH CYXKIICHUS:
YTBEpPJUTEIbHbICE U OTpPULATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIUE,
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH, B3aWMMOCBSI3M U
npoTtuBopednss B (aKTaxX, NAaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSX,
npejiaraTb  KPUTEpUM Uil BBIABJICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPECUHH;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHUH, YMO3aKIIFOUEHUH IO aHAJIOTUH;
pazouparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (TIpsIMbIE U

OT  MPOTUBHOTO),  MPOBOJUTH  CAMOCTOATEIIBHO  HECIIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢bakToB, BBICTPaUBaTh
apryMeHTAIHIO, OPUBOJUTH  MPUMEPl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYXKIACHUS;
BBIOMpATh CrOCO0 pelieHHs] y4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUs, BBHIOMpPATh HamOOJee MNOAXOAAMMN C y4ETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue 1eCTBUSA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIENAOBATCILCKUN  WHCTPYMEHT
MMO3HaHUs, (OPMYIHUPOBATH BOIPOCH], (PUKCHUPYIOIINE MPOTHBOPEUHE,
npoOJjieMy, CaMOCTOSATENIBHO YCTaHABIMBAaTh HMCKOMOE M JIAHHOE,
dbopMupOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIUIO, MHEHHUE;
IIPOBOJIMTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  WMCCIECIOBAaHWE IO  yYCTAHOBIJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHUCUMOCTECH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeIbHO  ()OPMYJIMPOBATh  OOOOIIEHWS ¥  BBIBOJABI  IIO
pe3ynbTaTaM MPOBEAEHHOTO HAOIIOJACHUS, WCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIIBUTATH
PEATIOJIONKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTh MH(GOpPMAIMH, JAHHBIX,
HEOOXOIMMBIX JIJISl pEIICHMs 3a/1a4H;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (HOpMy TpeacTaBieHus WHPOpPMAIMM U WLITIOCTPUPOBATH
peliaemMble 3a/ladyd CXeMaMH, JuarpaMMmami, MHOM Tpadukoil u ux
KOMOMHAIIUSIMU;



OLICHHMBATh HAJA&KHOCTh MHPOPMALIMU TIO KPUTEPHUSIM, HPEITI0KECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXJIECHHUS B COOTBETCTBUHU C
YCIOBHSIMU W TIEISMHU OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIMCBMCHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS IO XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

B X0 OOCYXIEHHUSl 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMou
TEMBbI, MPOOJIEMBI, PeIIaeMol 3a7a4r, BEICKa3bIBaTh WJICH, HAIICJICHHBIC
Ha TIOMCK PEIIEHUS, COIMOCTAaBISATh CBOM CYXICHHS C CYXICHHSIMHU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHApYXUBAaTh Pa3IMuM€ U CXOACTBO
NO3UIMNA, B KOppeKTHOU ¢dopme (hopmMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;

MPEACTABIATh  PE3YJAbTAThl  pEIICHUS  3aJadd, dSKCIEPUMEHTAa,
UCCIIEOBAaHMs, TPOEKTa, CaMOCTOSITENbHO  BBIOMpaTh  (hopmar
BBICTYIUIEHHUS C Y4Y€TOM 3aJlad TMpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

MOHUMATh H  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOHW W
WHIUBUyTBHOW pabOThl MPU PEHICHWH YYEOHBIX MaTeMaTHYCCKUX
3ajay;

OpUHUMATh  1Leb  COBMECTHOM  JIEATENBbHOCTH,  IUIAaHHUPOBATH
OpraHU3allMI0 COBMECTHOM paboOThl, pacmpenensiTb BHUAbI PpadoT,
JIOTOBapUBATHCS, 00CYKAaTh MPOIECC U Pe3yJbTaT padoThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyXKIeHus, OOMEH
MHEHUSMH, MO3TOBBIE IMITYPMbI M JAPYTHE), BBIIOJHITH CBOIO YacTh
paboThl W KOOPJAWHUPOBATH CBOW JCHCTBUSA C JPYTUMH YJICHAMH
KOMaH/bl, OI[EHUBATh Kaue€CTBO CBOETO BKJaja B OOMIUM MPOAYKT MO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTaBISATh IUIAH, AITOPUTM pEIIeHMs 3afadd (WiH
€ro 4acTh), BBIOMpaThb CHOCOO pelIeHHUS € YYETOM HMEIOIMIMXCA
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTpOJII), AMOIUOHAJIbHbIN HHTE/LJIEKT:

BJaIeTh CIIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJIA TMpolecca Hu
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;



e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PELICHUU
3a1a4M, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBHE pe3yJbpTaTa JEATEIbHOCTH IIOCTABICHHON
HeTM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — HIIU
HEJOCTH)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
IpUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konny o0yuyenuss B 7 kjacce 0oOy4arolmuics TOJYYUT CIEIYIOLIUE
MPEIMETHBIC PE3YIbTATHI:

Ymucsia v BBIYMCJIEHUSA

BrinonssaTh, codyeTass yCTHbIE U MUCBMEHHBIE MPUEMBI, apu(dMETHUUECKHE
JNEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

Haxonuth 3Hau€HUs YHUCIIOBBIX BBIPAXEHHM, MPUMEHATH pa3HOOOpa3HbIC
CrocoObl M TPUEMBI  BBIUMCICHUS 3HAYEHUU JIPOOHBIX  BBIPAKECHMUI,
CoJIep KallluX OOBIKHOBEHHBIC U JECATUYHBIC TPOOHU.

[TepexoauTs OT 0JIHOM (HOPMBI 3aITUCH YUCEN K IPYroi (mpeodpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PAIUOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BpINOMHAT TPUKHUIAKY M OLEHKY pe3yJbTaTa BBIYMCICHUH, OIEHKY
3HAYEHHUM YMCJIOBBIX BBIPAXEHHUU. BBINOIHATE AEHUCTBUSA CO CTENEHSMHU C
HaTypaJlbHBIMHU MTOKA3aTEISIMHU.

[IpuMeHsTH TOpU3HAKK  JIEIUMOCTH, pa3oKeHUE Ha MHOXKUTEIU
HATypaJIbHBIX YUCET.

Pemats npakTUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPOMOPUHUOHAIBHOCTBIO BEIWYHMH, MPOLUEHTAMH, WUHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs] 3aJad C y4E€TOM OTPAaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBaAaMHU PACCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnionp3oBath  anreOpamvecKkyl0  TEPMHUHOJIOTHIO W CHMBOJIHKY,
MPUMEHSITh €€ B MPOIECCe OCBOCHUS YUeOHOTO MaTepuaia.

Haxoauth 3HaueHuss OYKBEHHBIX BBIPAKEHUM MPH 3aJJaHHBIX 3HAYCHUSX
NIePEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHusl  1IEJOTO  BBIPAKEHHUS B MHOTOYJICH
MIPUBEJICHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.



BBINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOrOWJIEeHa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCymecTBIATh Pa3JI0KEHUE MHOTOUYJIEHOB HAa MHOYKHUTEIH C MOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIEero MHOXXHTEINS, TPYNIUPOBKH CIaraeMblx,
MpUMEHEHUs HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHATh TpeoOpa3oBaHUs MHOTOWICHOB JMJIA PELICHHS Pa3IudHbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEMEHEW C HATYpaJIbHBIMU MOKA3aTENSIMU IS
npeoOpa3zoBaHusl BHIPAKECHHM.

YpaBHeHNs U HEPABeHCTBA

Pemars nmuHENHBIE ypaBHEHHS C OJHOW NMEPEMEHHOM, IIPUMEHSIS ITPABUIIA
nepexoja OT HCXOJHOTO YpaBHEHMS K paBHOCUIbHOMY emy. IIpoBepsrs,
SBJISIETCS JIM YUCJIO KOPHEM YPABHEHHS.

[IpumensaTh rpaduueckre METOAbl MPU PEIICHUN JTUHEUHBIX YPABHEHUHN U
UX CHUCTEM.

[TogOupaTe mpuMepsl Hap YKCEI, SBISIIOLUIMXCS PEIICHUEM JIMHEHHOIrOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOHN IUIOCKOCTH TpaUK JIMHEHHOTO ypaBHEHUS C
IBYMSI MEPEMEHHBIMU, IMOJIb3YSACh I'paUKOM, IPUBOJAUTH INPHUMEPHI PELICHUS
YpaBHEHUS.

Pemate cuctemsl IByX JIMHEMHBIX YPaBHEHUN C JIBYMsI IEPEMEHHBIMH, B
TOM YHCJIe TpaUUYECKU.

CocTaBisATh M pelIaTh JMHEHMHOE YpPAaBHEHHME WM CUCTEMY JIMHEHHBIX
YPaBHEHMH IO YCJIOBHUIO 33Jlauyd, HHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3341 MOJyYEHHBIN pe3yJIbTarT.

DOyHKUUHA

N300paxkaTh HAa KOOPAMHATHOW TMPSAMOW TOYKHU, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOPAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIC
MIPOMEKYTKH Ha aareOpanvdeckom si3bIKe.

OTMeuarb B  KOOPAMHATHOM  IUIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpJIMHATAaM, CTPOUTh Tpaduku JUHEWHbIX QYyHKIUHA. Crpouth Tpaduk
bysakuuu y = [x|.

OnuceiBaTh € TNOMOILIBIO (DYHKIMI HK3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTbh, BPEMsI, PACCTOSIHUE, LI€HA, KOJNYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIBLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod mpecTaBIeHUs U aHaIn3a HHGOPMAITIH,
U3BJIEKATh W MHTEPIPETUPOBATh HMHPOPMALUIO M3 TpapUKOB pealbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.



K konmy oOyuenus B 8 kiacce 0o0y4aromuics TOJYYUT CIIETYIONTUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYaJIbHBIE TPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
qyucen I CPaBHEHUSA, OKPYIJIEHHS W BBIYUCICHUH, H300pakaTh
JNEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSMOM.

[IpumMeHATh MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHU, UCTIOJB3Ysl MIPU HEOOXOJUMOCTH KaJIbKYJIATOP, BHIMOIHATh
npeo0pa3oBaHusl BBIPAKEHUM, COAEpX AIIMX KBAJAPATHBIE KOPHH, HUCIOJIb3YS
CBOWCTBA KOPHEH.

Hcnonb30Bath 3amucu OOJBIINX U MAJBIX YHCEI C MTOMOIIBIO JECATHUHBIX
npoOeii u creneHelt uucia 10.

AJire0OpanvecKue BbIPAKEHUS

[IpuMeHATh TMOHATHME CTENEHUW C LENbIM I[IOKa3aTeleM, BBINOIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIIMX CTENEHH C LIEJbIM MOKa3aTeJIeM.

BBINONHATE TOXKIECTBEHHBIE TPE0OPA30BAHUS PALIMOHATIBHBIX BBIPAXKECHUIM
Ha OCHOBE IMPaBUJI JICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKHUTEIU.

[IpumeHnsATh npeoOpa3oBaHus BbIPAXKEHUH ISl PEIICHUS PAa3IMYHbIX 33734
U3 MaTeMaTHKU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHble, KBaApaTHbIC YPABHEHUS U PAllMOHAJILHBIE YPABHEHUS,
CBOJISAILIAECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYyMSs IEPEMEHHBIMHU.

[IpoBoauTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUN U CUCTEM YPAaBHEHUU,
B TOM YHCII€ C MPUMEHEHUEM IpaduuecKux MNpeacTaBieHui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YPAaBHEHUU pEIICHUS, €CIU HMEET, TO
CKOJIBKO, U MpoYee).

[TepexoauTh OT CIOBECHOM (POPMYITUPOBKH 3a/1auu K €€ airedpandeckoun
MOJEJIM C TOMOIIbI0 COCTAaBJICHUS YpPAaBHEHHUS WM CHCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Jaud TMOJYyYEHHBIN
pe3ynbTar.

[IpuMeHsATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelIaTh JIUHEHHbIC HEPABEHCTBA C OJIHOW MEPEMEHHOW W UX CUCTEMBbI, JaBaTh
rpa@uyuecKyio WJUTIOCTPAIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TorumaTh U UCTIOMB30BATh (DYHKITMOHAIBHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHMsI), ONPEACNATh 3HaUYeHUE (PYHKIMU MO 3HAYECHUIO
apryMeHTa, ONpeAesiaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.



Crtpouts rpaduKu 3MeMEHTapHBIX PYHKINUN BUJA:

y = kix, y = x2, y = X3,y = x|, ¥ = VX, OImHCBIBAaTH CBOICTBA YHCIOBOA
dbyHKIuU 110 €€ rpaduKy.

K konny oOyuenuss B 9 kjacce oOy4arolmuics MOJYYUT CIEIYIOLIUE
MPEIMETHBIC PE3YIbTATHI:

Ymncsia v BbIYMCJIEHUS

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAJIBHBIC U UPPAllMOHATILHBIE YHCIIA.

Boinonsate apudmernueckue OEHUCTBHUS € PAlMOHAIBLHBIMU YHUCIIAMHU,
codeTass YCTHbIE W IIUCbMEHHBIE TIPUEMBI, BBINOJHATh BBIUUCICHUS C
HUppanMoOHaIbHBIMU YUCITAMH.

Haxonute 3HaueHHWs CTENEHEW C LEIbIMU IOKA3aTeIIMU W KOPHEM,
BBIYUCIISATh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisiTh ICHCTBUTENIbHBIE YHUCIA, BBINOJHATh MPUKUIKY pPE3ysbTaTa
BBIYMCJICHUI, OIIEHKY YMCIIOBBIX BBIPAKECHHUIA.

YpaBHeHHSI U HEPABEHCTBA

Pemiats nuHeliHbIE U KBaJpaTHbIE YpaBHEHUSI, YPABHEHUS, CBOJAIINECS K
HUM, TIPOCTEHIITINE TPOOHO-PAIIMOHANILHBIE YPAaBHEHHUS.

Pemats cucTeMbl IBYX JIMHEMHBIX YpPAaBHEHUU C JABYMSI IEPEMEHHBIMH U
CUCTEMBbl JBYX YpaBHEHHH, B KOTOPBIX OJHO YpPaBHCHUE HE SIBISETCS
JINHENHBIM.

Pemath TeKCTOBBIE 3ajaud aiareOpanyeckuM Croco0OM C TMOMOIIBIO
COCTAaBJICHHUSI YpPaBHEHUS WM CHCTEMbl JABYX YpPaBHEHUH C JBYyMS
EPEMEHHBIMH.

[IpoBoaUTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCJIE C MPUMEHEHUEM rpadHUuecKux MpeJCTaBICHUN (yCTaHABIUBATD,
UMEET JIM ypaBHEHUWE WJIM CUCTEMa YPAaBHEHUU pEIIEHUs, €CIU UMEET, TO
CKOJIBKO, U MpoYee).

Pemate nuHeitHbIe HEpaBEHCTBA, KBaJApPAaTHBIE HEPABEHCTBA, M300paxaTh
pelieHre HepaBeHCTB Ha YUCJIOBOM MPSMOM, 3aMUChIBATh PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiatb cucTteMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABCHCTB HA YHWCIOBOM TPSIMOM, 3alUCHIBATH pELIEHHWE C MOMOUIBIO
CUMBOJIOB.

Hcnonb30BaTh HEpABEHCTBA MPU PEIICHUU PA3JIMUHBIX 3a]1a4.

DyHKIUU

Pacnio3naBaTh (QyHKIIMU W3ydeHHBIX BHUIIOB. [loKa3biBaTh CXEMAaTHUUECKH

PAacIIOJIOKEHUE Ha KOOPJMHATHOW IIIOCKOCTU rpadukoB GyHKImH Buaa: Y = KX,



y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBucumocts or
3HaYeHUH KOA(PPUIIMEHTOB, ONMKMCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth 1 n300paxkaTh CXeMaTUYECKU TpaduKH KBAAPATUIHBIX (PYHKIIHM,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUI MO UX rpadukam.

Pacro3naBate KBagpatuyHyro (QyHKIHIO 10 Qopmyie, NPUBOAUTH
HpUMeEpPbI KBaIPATUYHBIX (DYHKIMHA U3 PeaNbHOM KU3HU, (PU3UKU, TEOMETPHH.

Yuci0BbIe MOC/T€10BATEILHOCTH H MPOrpeccuu

Pacno3naBate apuMeTHUECKyl0 UM TEOMETPUUYECKYI0 MPOrPEeCcCHu IpU
Pa3HBIX CTI0CO0aX 3a/IaHMsI.

BbIMONHATE BBIUUCIEHUS C HCHOJIb30BaHMEM (opMya N-TO dJIeHa
apru(METHUECKON U TEOMETPUUYECKON MPOTPEeCcCrid, CYMMBI IIEPBBIX N YICHOB.

N300paxaTh 4JieHbl MOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPIWHATHOU
MJIOCKOCTH.

Pematp 3amaun, CBSA3aHHBIE C YMCIOBBIMU TMOCJIEI0BATEILHOCTSIMH, B TOM
quclie 3aJayd M3 peaJbHOM KHU3HU (C MCHOJIb30BAaHUEM KaJbKYJIATOPA,
U(POBBIX TEXHOJIOTHUH).



