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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAaK €CTeCTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOJOJKEHUS 00pa30BaHus U B OBCEIHEBHOW kU3HU. Pa3BuTue y o0yyaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUUYECKONW HAYKOM SIBIIEHUHM U MPOLIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHs HAOJIIOJaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUs. OCBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OOYYaroMIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PAcCYyXJeHUs, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
ananoruto. OOydyeHume  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 ABJIIETCs pealnu3aunuen e TeIbHOCTHOIO MPUHIUMIA O0OyUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIPAKEHUsD», « Y paBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJACHCTBYs C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmuMcs
IPUXOJIUTCS JOTHYECKH PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKM, MPEACTABICHHBbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMmarhudeckoro sAspika. ConaepxaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTED.

Copnepxanve auMHUM «YuWcia W BBIYHCICHUSD CIYKUT OCHOBOM IS
JanbHENIIero U3y4eHus MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IIOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YKCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU 4YHUCIaMH, (HOPMUPOBAHUEM
NPEACTABICHUM O JEHCTBUTEIHLHOM 4YHCJE. 3aBEpIICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHAIOUIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro Jisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOr0 0011ero o0pa3oBaHUsl y4yeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXXEHUI. AnreOpa AIEMOHCTPUPYET 3HaUYEHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOCHHUSI MAaTEMaTHYECKHMX MOJIENeH, OMHMCAHHMS MpPOLECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJAJECHUE HaBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANbHO-TpadUUYECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaXHEHIIEH MaTeMaTU4ecKOW MOJeNu
JUTSL OTMCAHUS M UCCIIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHune martepuana CHoOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIUXCS
YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIC BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaa B (opMHpOBaHUE
MPEACTABICHUIN O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3ALUU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucma © BBIUUCICHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 Kiiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpOoOU B BHJIE MPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

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

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIoCOOOM MOACTaHOBKHU. I[IpuMepbl perieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [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 penieHue ITMHEWHBIX YPABHEHUH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIBHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anre6pandeckast J1podb. OCHOBHOE CBOWCTBO ajreOpanmveckor ApoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienvne ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMM.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKINPYHKIUHA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIUU, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYH MPOMOPIIMOHAILHEIC
3aBHCHMOCTH, HX rpadukn. Oyukiun 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 APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, NEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalrs HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKOl U TeOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX NUICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAJAHBIX chepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAM3alUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHOM NpodecCHOHATbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTMYeCcKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTeMAaTHKUd U MAaTeMAaTHYECKOW KYJbTypOW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM B MMyTEeH X peIieHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYyTUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIIeHUs] W JeHCTBHUS, (OPMYJIHpPOBATH M OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBblesiornueckueeicTBus:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MOHATUAMHU, (OPMYIUPOBATH
ONMpENENeHUs]  TMOHATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJ1accu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIE, €AMHUYHBbIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupath 10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aiauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3zoBnienccienoBarebcKueeiCTBHA .

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpEUHE, MpolIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 1O CaMOCTOSITEIPHO COCTABICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOMIOEHUS, WCCIEIOBAHMs, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalUHU, IJaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH
MH(GOPMAILMIO Pa3IMYHBIX BUAOB U (POPM MpEICTaBICHMUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMALUMKU M HWILTIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, HWHOM TrpaduKod U HX
KOMOMHAIMSIMU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBICYHHBEpPCAIbHbICYyYeOHbICACHCTBUA:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCBbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHHUS 10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCYKIEHM 3a7aBaTh BOIPOCHI IO CYILECTBY O0CYKIAEMON TEMBI,
po0JIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MIOUCK
pELIEHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUAMH JIPYyTUX



YYaCTHHKOB JHaiora, OOHApY>KWBAaTh Pa3IMunie W CXOJCTBO IO3WIINHA, B
KOPPEKTHOI opme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TPEICTaBIATH  pE3yNbTaThl  pEIIeHHs  3aJadd,  SKCIEPUMEHTa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHWMATh ®  WCMIOJB30BATh  TMPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUIYyAIbHOW pabOThl TPH PEMIEHWH YYeOHBIX MaTeMaTHYCCKUX
3ajzay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAblI padOT, OTOBAPUBATHCH,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYyHIOBBIX ¢dopmax padboTel (0OCyXKaeHus, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIpyTW€), BBINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM ICUCTBUS C IPYTUMH YICHAMH KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTCPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIE JelCTBUS
Camoopranuzamnus:

e CaMOCTOSITEIbHO COCTABIIATH IUIAH, aITOPUTM pEIICHUS 3a7add (WU ero
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pElIeHUH ¢ y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHBIIHHTEJIEKT:

e BIQAETh CHOCOOAMH CaMOMPOBEPKH, CaMOKOHTPOIIA Tpolecca u
pe3ynbpTaTa perieHuss MaTeMaTHIeCKON 3a1auH;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU pEUICHUHU
3a/layd, BHOCHUTh KOPPEKTUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, HAMICHHBIX ONMTHOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3yNIbTaTa JAEATEIBHOCTH MOCTABICHHOW IENH
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1EITH,
HAXOJUTh OIMHUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

Yuciia ¥ BBIYUCICHUSA

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apuUPpMETHUECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIaMH.



HaxonuTh 3Ha4eHWS YHUCIOBBIX BBIPAKECHHM, TPUMEHSITH Pa3HOOOpa3HbBIS
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAYKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
ITOKA3aTEIISIMH.

[IppuMeHATs  NpU3HAKKM  JCIUMMOCTH,  DPa3jOKEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCETL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBI) BEJIWYWH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHWYCHHM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUs  1EJOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

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

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH ClaraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsaTh npeoOpa3oBaHKsI MHOTOWICHOB JUJISl PEIICHMS Pa3iMYHbIX 3a]ady
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Iepexoia OT UCXOTHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. lIpoBepsiTh, sBisieTcs
JIX YHCJIO KOPHEM YPABHEHHUS.

[TpumensTh rpaduyecKkre METOIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTro
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpauK JIWHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pewmats cuctemsl IBYX JIMHENHBIX YPAaBHEHUN C JBYMs NIEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBAaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N3006paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuHy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 kuacce oOydaroIIMHCA MOJIYYHUT CIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300pa)aTh JACHCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTy moHATHE apu(METHUUECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIMOJIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcrnonb30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATHYHBIX
npobeit u creneHeit uucia 10.

AJsiredOpanvecKue BbIPpAKEHUA

[IpyMeHATH, TOHSTHE CTENEHU C IeJNbIM IOKa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHus BHIPAXKEHUH, COJEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BEITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOWICHAMH U alre0pandecKuMu ApoOsiMu.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpuMeHsATh MpeoOpa30BaHUs BRIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.



YpaBHeHMS U HEpaBeHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YPABHECHHUS W PALHMOHAIbHBIE YPaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[lepexoauTh OT cioOBeCHOW (HOPMYIMPOBKU 3a7adud K €€ anreOpandecKou
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN PE3YIIbTAaT.

[IpuMeEHAT, CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh ¥ HUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEACsaTh 3HAuUCHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKINU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
byHkuuu o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCIA.

Breinmonuate apudmeTudyeckue JEHUCTBUSL C  pallMOHAJbLHBIMU YHCJIaMH,
coyerass YCTHbIE M NUCbMEHHBIE MPUEMBI, BBINOJHIATH BBIYHACICHUSA C
VMppalHOHAIBHBIMH YHCIIAMH.

HaxoauTs 3HaueHWsI CTENEHEW C MEIbIMU IOKA3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyraaTh JI€UCTBUTEIbHBIC YHWCIA, BBINOJHATH MPUKUIKY Pe3yiabTara
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMS U HEPABEHCTBA

Pemate nuHENHBICE U KBaJpaTHBIE ypaBHEHUWsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.

PemaTte TeKCTOBBIE 3amauyM aiareOpaudeckuM CIOCOOOM C  TOMOIIBIO
COCTAaBJIEHUS YPABHEHMS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBoauTE IpOCTENUIINE UCCIIEAOBAHUSA YPABHEHUNM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHni (YCTaHABINBATh, UMEET



Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paXKaATh
pellleHue HEPaBEHCTB HA YHMCJIOBOW MPSMOM, 3alUCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONITNE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMChIBATH PEIIEHHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3IMYHbBIX 3a7a4.

DOyHKIMHA

PacrosnaBaTh (yHKIHHM W3YYCHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pAacIoNoKEeHNEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB GyHKIMA Buaa: Yy = KX, Y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrtpouTh U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH HPHUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peabHOM KU3HU, (PU3UKU, TEOMETPHUHU.

Yucii0BbIe MOCTECA0BATEIHLHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 IPOTPECCHU IpU
Pa3HbIX COCO0axX 3aJaHMsl.

BBIMIONHATS  BBIYMCIEHHST C HCIOJb30BaHHEM (OpMya N-To  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPJIWHATHOU
IJIOCKOCTH.

Pematp 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCIIe 33/1a4M U3 PEAIbHOM JKM3HU (C UCIONIB30BAHUEM KaJbKYyJIATOPa, HU(PPOBBIX
TEXHOJIOTHUHA).
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