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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa O0ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM *U3HU. Pa3Butne y 00ydaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B IpUpOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHMS B HAy4YHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHus, 0000IIeHNe U KOHKPETU3aIMio, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH  OOYYaroIIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B cTpykType nporpammsl yaueOHOTO Kypca «Aredpay NIt OCHOBHOTO OOIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTMHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKUe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  yHHMBEPCAJIBHOIO  MareMaTthudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Ausredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEACTABICHUM O JEHCTBUTENHHOM YKCIie. 3aBEPIICHHE OCBOECHUS YUCIOBOM TMHUN
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHal TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3blKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJENEH, ONUCAaHMS MPOLECCOB U  SBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe JajibHEHIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
MHQOpPMATUKHA, W  OBJIAJCHUE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHrue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHMUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B IPUPOJE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKACICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hefienio), B 9 kmacce
— 102 gaca (3 yaca B Hegento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsa ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE M JECSATHYHBIC, IEPEX0] OT OJHON (OpPMBI 3amucU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMernyeckue JEHUCTBUS C
palOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEe/eNIeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U ApOoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHMEe TPU3HAKOB  JEIUMOCTH, pA3JO0KEHHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHUCEIL.

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

AJsiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMUS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypAJIbHBIM [IOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3agauu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPAaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBbIe IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanbHbIX 3aBUcuMocTei. [Tonstue pynkiuu. I'paduk pyHkumu.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBaaparueiii kopeHb u3 uucina. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C LUeNbIM MoKaszaTeneM U €€ cpoicTBa. CTaHgapTHAS 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPaKEeHUA

KBagpaTHbIil TpEXWIECH, PA3JIOKEHNUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PannonanbHble BhIpaXKEHUS U UX IPE0Opa30BAHUE.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHU C IBYMSI TIEPEMEHHBIMH M CHUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl IE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OHON NMEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3amanus QyHKITHIA.

I'padpux ¢ynkumuu. Yrenuwe cBoilcTB ¢yHkuMu no e€ rpaduky. IIpumepst
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAOINNE TMPSMYI0O M OOpaTHYIO MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JEUCTBUTEILHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknuaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajay
aredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSI NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMs ITIEPEMEHHBIMU. PelieHne cUCTeEM JBYX YPaBHEHH,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JTMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBaaparnunas dynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpaAWHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MapadoJIbI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOWCTBA.



YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPecCcum

[loHaTHE YHCIIOBOM TMOCIEAOBATEIBLHOCTH. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
PEKyppeHTHOI (popMmyIoit u GopMyIoi N-To diieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkenne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTpecCHid
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUIHAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON MNpodeccruOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

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

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIHTYPbI 30POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro oOpa3a KU3HHU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisgpHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(PIICKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEeH CpeJibl, INIAHUPOBAHUS MTOCTYIKOB U OIIEHKHU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATUH, OTHONIEHWH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W MPeoOpPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEHUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIBHO HECIIOKHBIC TOKA3aTEIhCTBA
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh AaPrYMEHTAILIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOMAINMA ¢ YyIETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE H JaHHOE, (OpPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITEIBHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIEI0BAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAONIOEHUS, UCCIEJOBaHMSI, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKE BbIIBUIATH
MPENOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiICHUS HHPOPMAUMU M WILTIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod U HX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTeneM Uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYXKICHHNA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAa’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyue W CXOJCTBO IO3HIIMM, B
KOPPEKTHOM Gopme popMyTHUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA KOMaHIHON U UHANBUAYaJIbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IPUHUMATh LEIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapuUBaTHCA,
o0CyX)aTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OcyxaeHHs, 0oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsT MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUH 334U,
BHOCHUTH KOPPEKTHUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHUKEHUS IIEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA IOJIYyYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BbIYMCICHUS

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JECATUYHYIO JpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYUBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHU
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE ACUCTBUSA CO CTENEHSAMHM C HATypaJbHBIMHU
IIOKAa3aTeJISIMH.

[IpuMeHsATh MPU3HAKHU IETMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX
yucenl.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a1a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonp3oBath areOpandecKkyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS YUeOHOT0O MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEJIS, TPYIIIUPOBKHU ClIaraeMbIX, TIPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3a]ad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHMS U HEPaBeHCTBA

Pemwlats yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABiseTCs
JIM YHUCII0O KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MJIIOCKOCTH Ipa(UK JIMHEHHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

PemaTp cucteMbl IByX JIMHEHHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH MO yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKIUU

N300paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbL, 3aAlMCHIBATh YHCIOBBbIE IIPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TNOMOUIbIO (YHKIMH HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBICHUS W aHaIM3a MHGOpMaIUH,
U3BJIEKATh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIICIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcronb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTb AEMCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.



Hcnonp30BaTh 3amucu OOJBIIUX M MAJBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM IOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PackianpIiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs pEUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paUUECKUX MPEACTaBICHUN (yCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT cinoBecHON (GOPMYIHPOBKH 3a7adu K €€ ainreOpandeckoit
MOJEIN C IIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB /ISl CPABHEHUS, OLICHKHU, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUIECKYIO
WJUTEOCTPALIUIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ KUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHEe (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, ONpeaeiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 37eMEeHTapHBIX (QYHKIMA BUAA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAJIBHBIC U UPPAIlMOHAJIbHBIC YUCTIA.

Breinonuate apudmeTndyeckue 1elCTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U NMHUCHMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UppallMOHATbLHBIMU
YUCIIAMH.

Haxoauts 3HaueHUs CTENEHEN C LEJIBIMU [TOKA3aTEIsIMU U KOPHEH, BBIYUCIIATD
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.



OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHATH HPUKUIAKY pE3yibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IBYX JIMHEMHBIX YPAaBHEHUU C ABYMS NEPEMEHHBIMH U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3alauM  aJIreOpauvyeckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBAaHUS YPABHEHUM M CUCTEM YpAaBHEHMM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET
JY YpaBHEHWE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp sMHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOLUE KBaJpPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPABEHCTB Ha YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a1a4.

DyHKIUU

Pacnio3naBate (yHKUMHM HW3y4eHHBIX BHUIOB. [loKa3bIBaThb CXEMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIpPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

Pacno3naBaTh KBaapaTUyHy0 (QYHKIHIO 10 (opmysie, MIPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Yucii0BbIe MOCTAECA0BATEIBHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
croco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YJIEHBI MOCJIEIOBATEIbHOCTHY TOYKAaMHU HAa KOOPIAWHATHOU
MJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIOIB30BAHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3ie/ioB H TeM nudgpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Uucia u BeIYKCIICHUS. PaliuoHalbHEIS bubnunoreka LIOK
1 25 1
qyclia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 AJreOpaHeCKHe BLIPDKCHHA 27 . https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubmmoteka IIOK
4 Koopaunaret u rpaduicu. Gymicim 24 . https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
5 I1 6 1
OBTOpeHUE 1 0000MmeHNE https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBbII] 0) CTBO HACOBIIO 102 5 0

I[TPOTPAMME




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
AnrebpanyecKue BEIPaKCHUS. Bbu6mmoteka [JOK
1 15 1
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHb ¢ UeabiM y bubmuoreka [IOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
bubnuoreka [{OK
3 Yucina u Berunciienns. KBagparasie KOpHU 16 1 https://m.edsoo.ru/7f417af8
4 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 14 bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 AnreGpanyeckue BbIpaXeHHsI. 5 1 bubmmnoreka HOK
KBanpaTHblil TpéxuiieH https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
) .
8 YHKIHH. OCHOBHBIE NIOHATHA > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o 4
o YHKUHH. THCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 IT 1
0 OBTOpeHHE 1 0G00mente 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOT'PAMME




9 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BerunciieHns. JleiicTBUTEIbHBIC 9 bubnnorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
1
> Dy 16 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
1
6 YucnoBble OCIEN0BATEIBHOCTH 15 https://m.edso00.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIHS 18 1 bubnmnoreka HOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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