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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YUYCHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HHU. Pa3Butue y o0ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOIIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX /IS afanTalliid B COBPEMEHHOM MU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yTBepxkaAcHUA. OCBOECHUE Kypca alreOpbl 00ecTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYyYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIPHOCTH OOYyYalomMXcs, MO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» Ajii OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuU: «YHucaa u BRIUUCICHUN», «ANTeOpanyecKue BhIPAKCHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJIaTh, MCIOJB30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBIAJECHUIO O0YYaIOIIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW ISt
JTATbHEHIIET0 M3yYCeHUs] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHUIO Yy OOyUYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAILHBIMH W HWPPANHOHATIBHBIMH YHCIIaMH, (HOPMUPOBAHHEM



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

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOy4aroUIuXcs
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUN. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJEHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUU O (PYHKIMSIX KaK BaKHEMIIEH MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTtBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIC CPEACTBA A3bIKA MATEMATHKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3fesibl COJCpPKAHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATMe pauMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX  uncen. Apudmernueckue JIeHCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJIeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs, 3aIUCh 00bIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJIE€ JIpoOU M IpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOU. JlommycTUMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYMM H
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Ctenedbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIsbl COKpPAIEHHOIO YMHOXEHHS: KBaJpaT
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxkenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YUCIO KOPHEHU JIMHEWHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs IIEpeMEHHBbIMU. PenieHue cucreM ypaBHEHUH
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHEHMM.



DOyHKIUU

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

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AbGcmucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknun. ['padux
¢bynkiun. CpoiictBa pynkumii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padmueckoe pelieHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBanpatubiii kopeHp u3 uucia. [loHsTue 00 UpPpaUMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHbBIC YUCIIA.

CreneHb C 1UeNbIM MoKa3zaTeneM U €€ cBoricTBa. CTaHaapTHas 3alUCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvue ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl IE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoooM.

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

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTb ONpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynakun. CiocoOb! 3a1aHust PyHKITUH.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB (GYHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKIMK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYI MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, uX rpaduxu. Oyukumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEUCTBUTEIBLHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTEIBHOCTh IPOIIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaJAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

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

VYpaBHeHUE ¢ AByMSI NEPEMEHHBIMU M €ro rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71au alredpanyeckuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

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 MPOrPeccum

[loHaTHEe YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHUE TOCIIEI0BATEIIBHOCTH
pPEKyppeHTHOH (popmyIoit u GopMyIoit N-To diieHa.

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

N3o0paxkeHne 4iaeHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CIoKHbIE NPOLICHTBHI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA NPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJIbTAThl OCBOCHUSI TPOTrpaMMBbl yueOHOTO Kypca « Anredpay
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IPOSIBJIEHWEM MHTEpEca K MPOLLIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHUSIM POCCUHUCKUX MAaTEMATHUKOB U POCCUNCKOM
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYIMX HAayKax U
MPUKIAIHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHWHA U pealn3allid €ro
paB, MIPEICTABICHUEM O MAaTeMaTHYECKUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SBICHHH, MNPOUEAYyp TpPakJaHCKOTO oOliecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MpOOJEM, CBA3AHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JOCTH)KCHMM HAayKM, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHUH MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTE€MaTHYECKOIrO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEH KU3HMU MJIA YCHEIHON MpodecCuoHaTbHON
JESTeIbHOCTU U pPa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATIbHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pELIEHUM, pacCyX JCHUH, YMEHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMeld B JEATEIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
MpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOAbI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKM Kak cgepbl 4YeloBeYeCKon
NEeSATEIBbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAUYMMOCTH ISl Pa3BUTHs LMBUIM3ALNH,
OBJIAJICHUEM SA3BIKOM MaTeMaTUKA W MaTEMaTHYECKOM KYyJIbTYpOWl Kak CPeICTBOM
MO3HAHUS MUpPa, OBJAJACHUEM NPOCTEUINIMMHU HaBBIKAMHU HCCIIEIOBATEIILCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS H
IMOIMOHAIBHOIO 0J1ArONOJyYHs:



FOTOBHOCTBIO MPHUMEHATh MATEMAaTHUYECKHE 3HAHUA B MHTEPECAX CBOETO
3II0POBBS,  BEACHHMSI  3J0pOBOrO  oOpa3a  Ku3HM  (3I0pOBOE  THUTaHHE,
cOalaHCUPOBAHHBIA PEXUM 3aHATHUM M OTAbIXa, peryisapHas ¢u3ndecKas
AKTUBHOCTB), C(DOPMHUPOBAHHOCTHIO HaBbIKA peQICKCUM, IPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpPUEHTAIIMEN HA MPUMEHECHUE MAaTEMAaTUYECKUX 3HAHWM U1 PEUICHHS 3a7a4 B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpesibl, TUTAHUPOBAHUS TOCTYIIKOB U OIICHKH MX
BO3MOXKHBIX TIOCJIEACTBUU JUIS OKPYXKAOIIEH Cpenbl, OCO3HAHHWEM TJ100aIbHOTO
XapakTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

8) ajanranusi K M3MEHAKWINMMCH YCJOBUSM COLUAJIBHOM U MPHUPOAHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO JEITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIO/ACH, TpHOoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETEHIIMY U3 ONbITa IPYTUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCJIE
dbopMyIUpOBaTh WJEH, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX M SBJICHHUSAX, B TOM UHCIIC
paHee  HEU3BECTHBIX, OCO3HAaBaThb JACPUIUTHI  COOCTBEHHBIX 3HAHMA H
KOMITETEHTHOCTEM, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHPOBATh ITPUHHUMAECMbIC
penieHuss U JAeHCTBHSA, (OPMYJIUPOBATH W OICHUBATH PHUCKH M IOCICICTBHUS,
dbopMUpOBaThH OMBIT.

METANPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble jJornyeckue 1efcTBUA:

e BBIBJATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TMOHSATUM, OTHOLICHUM MEXIY TMOHITHUSAMU, (OPMYJIUPOBATH
ONPENEIICHUs]  TOHSATUM,  YCTAHABIMBATH  CYLIECTBEHHBIM  NPHU3HAK
KJaccu(UKaIuy, OCHOBaHUS i OOOOIIEHUS W CPAaBHEHMS, KPUTEPUHU
IIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE W OTpULATEIbHbIC, €IMHUYHBIE, 4YacTHble M 0OIIue,
YCIIOBHBIE;

e BBIBJISATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (haKkTax, MaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSIX, NIPEAiaraTh KPUTEPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEYU;



JeNaTh BBIBOJBI C MCIOJB30BAaHUEM 33aKOHOB JIOTHKH, JAECIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

pa30uparh J10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKIACHHUM (TpsSMblE U OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUeCKuX (DaKTOB, BBICTpAaWBaTh aApPTyMEHTAIMIO, TMPUBOAMUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMoco0 pemieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOMpPATh HamOoJee NOAXOMAMMA € YYETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nucciienoBarTe/bCKHe AeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KAK HCCJEN0BATEIbCKHI HHCTPYMEHT IO3HAHUA,
(opMynupoBaTh BONPOCHL, (UKCUPYIOIIME MPOTUBOpEUUE, MpodIEMYy,
CaMOCTOSITENIbHO ~ YCTaHaBIMBAaThb HCKOMOE M JaHHOe, (OpPMHUPOBATH
TMIIOTE3Y, ApTYMEHTHPOBATh CBOK) NO3ULINIO, MHEHHUE;

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE MCCIEIOBAHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEN
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yibTaTaMm
IIPOBEJEHHOTO HAOJIIOJICHUS, MCCIENOBAaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXXHOE pa3BUTUE MPOLECCa, a TaKXKEe BBIJIBUIaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJISITH HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUICHUs 3a/1a4H;

BBIOWpATh, AaHAIU3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETHPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

BbIOMpaTh (GopMy MpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOM Trpapukod u HX
KOMOMHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMM TI0 KPUTEPUSIM, MPEII0KEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATH U (hOPMYIIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy pEeLIEHUs
3aJ1a4l, KOMMEHTUPOBATh MOJyUYEHHBINA Pe3yJIbTaT;

B XO0Jl¢ 00CYXJE€HHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXkIaeMON TEMBI,
npoOsieMbl, pelaeMor 3aJayu, BbICKa3bIBaTh WJIEW, HAIIEJICHHbIE Ha MOUCK
pELIEHMs], COMOCTABIIATh CBOM CYXKIEHUS C CYXKICHUSAMU IPYTMX YYaCTHUKOB



auanora, OOHApY)XMBAaTh Pa3IMUMe M CXOJICTBO TO3WIMNA, B KOPPEKTHOMN
dopme hopMynupOBaTH Pa3HOTIACHS, CBOM BO3PAKECHHS;

e TMPEICTABJIATH PE3YJbTATHI PEIICHUs 3aJaul, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUICHHUS C YUETOM 3a/1ad
Mpe3eHTAIMU U OCOOCHHOCTEN ayIuTOPHUH;

e TIIOHMMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYATHHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMATUICCKUX 3a71aY,

e TMPUHUMATH II€JIb COBMECTHOW JIE€ATENbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BUABI pabOT, JOrOBapUBATHCA,
o0CyXIaTh MPOIECC U PE3yJbTaT padOThI, 0000IMAaTh MHEHHS HECKOIBKUX
JIIOICH;

e YYacTBOBaTh B TPyHIoBbIX ¢opmax padboTbl (0OCyX)aeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCcTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JIPYTUMH YJI€HAMU KOMaH/IbI, OIICHUBATH
KadeCcTBO CBOEr0 BKJIaga B  OOmMUKA TPOAYKT TIO  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITENIBHO COCTaBISITh IUTAH, AJTOPUTM pEIICHUs 3a1adyd (WU ero
4acTh), BbIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pEICHUH ¢ y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

e BIAJETHh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pEIIeHUS MaTeMaTHIECKOM 3a/1a4H;

e TMPEABUIETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yNbTaTa AEATEIbHOCTA MOCTABICHHOW IIENN H
YCIIOBHSIM, OOBSCHATH MPUYUHBI JTOCTMDKCHHS WJIM HEIOCTIDKCHHS IICIIH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHmy oOyuenus B 7 KkJjacce OOydYalOMMACS TOJXYIUT CIEAYIONINE
IPEIMETHBIE PE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

BrimonHsaTh, codeTas YCTHbIE W NHUCHMEHHBIC TPHUEMBI, apuUPMETUUECKUE
JIEHCTBUS C PAIMOHAILHBIMU YHCIIAMH.



HaxomuTh 3HayeHWs YHCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe
CrocoObl U TPUEMBI BBIYMCICHHUS 3HAUYEHUN APOOHBIX BBIPAKEHUH, COIAEpPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonute OT OgHOW (QOpMBI 3amMcH 4yucen K Apyroi (mpeoOpa3oBbIBATH
JECATUUHYIO IPpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B O€CKOHEUYHYIO JACCATUIHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIBHBIE YHCIA.

OxpyrisaTh yncna.

BBINOIHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYUCICHUMN, OLCHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUW. BBITONHATE AEUCTBHA CO CTENEHSMH C HATypAJIbHBIMU
ITOKA3aTEIIMHU.

IIprMeHATh NPU3HAKKA JEIUMOCTH, Pa3IOKEHUE HA MHOXXUTEIU HATypPAJIbHBIX
qucel.

Pemare pakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOLIECHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabpTaThl peHIeHUs 3a7ad C YYETOM OIPAaHUYEHHUM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anreOpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MIpOLIECCE OCBOEHUS yUeOHOro MaTepHala.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKECHUW MpU 33JaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BoinonHsaTe npeoOpa3zoBaHUs LIE€JIOTO BBIPAXXEHUS B MHOTOWIEH NPUBEICHUEM
MOJ00HBIX CaraeMblX, pACKPBITHEM CKOOOK.

BpINOMHATE yMHOKEHHME OJHOWICHA HAa MHOTOYIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSITH (POPMYIIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCylecTBIATh  Pa3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C ITOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIETr0 MHOXHTENS, TPYNIHUPOBKU ClIaraéMblX, TPUMEHEHUs
bopMyJT COKpAIIEHHOTO YMHOKEHUS.

[IpuMmeHsaTh peoOpa3oBaHUsl MHOTOUYJIEHOB JJIsl PEIUEHUsT PA3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMM IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHsSs IpaBUIIA
IIepexo0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUIILHOMY eMy. [IpoBepsTsh, sABisercs m
YHUCJI0O KOPHEM YPaBHEHHS.

[IpumeHnsaTh rpaduueckue METOIbl MPU PEIICHUU JMHEWHBIX YpPaBHEHUU U MX
CUCTEM.

[lonGupats mnpuMepbl Map YHCEN, SBISIOMUXCS PEUICHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHON TIOCKOCTH TpadUK JTUHEHHOTO YPAaBHEHHS C JABYMS
MePEMEHHBIMHU, MOJIB3YAICh TPa(PUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucTeMbl IBYX JIMHEMHBIX YPABHEHHUU C ABYMS NEPEMEHHBIMHU, B TOM
qucie rpauyecKu.

CocraBisAiTh W pemarb JIMHEWHOE YpaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBUIO 33J]a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH HA
anreOpandecKoM s3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpadux GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpEMs, pAaCCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod NpeACTaBlICHUS W aHajdu3a HHPOpPMAIIHH,
M3BJIEKATh U UHTEPIPETHPOBATHh MH(POPMALIMIO U3 TPaA(UKOB pealbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koniy oOyuenns B 8 kiacce oOydaromuidcsi TMOJYYHUT CIETYIOLINE
PEAMETHBIE PE3YJIbTATHI:

Yuciaa v BIYUCICHUSA

Hcnonb3oBaTh HayajdbHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YyuCceNn JJI CpaBHEHUSs, OKPYIJI€HUS M BbIUMUCIECHUHM, U300paxarh ACHCTBUTEIbHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM IIPSMOM.

[IpumMeHATh TOHSATHE AapUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCHOJB3YySd MPU HEOOXOIMMOCTH KaJbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHUs BBIPAXKEHUH, COAEpKAUIMX KBAApPATHBIE KOPHU, HCHOJIb3YS
CBOWCTBA KOPHEWN.

Hcrnonp3oBaTh 3amucu OOJIBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh MOHSATHE CTENEHHM C IEJbIM  TOKa3aTeleM, BBITIOJIHATh
npeoOpa3zoBaHus BbIpAXKEHUH, COAEPKAIUX CTEIEHH C LIETBIM MOKa3aTesIeM.

BhIMOMHATE TOXIECTBEHHBIE TTPEOOpPa30BaHUs PAllMOHATBHBIX BBIPAKCHUN HA
OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUYJICHAMH U alreOpandyecKuMu Apo0simMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAXKEHUHN I PEIICHUs Pa3IMYHbIX 3a/1ayd U3
MAaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pewate nMHeWHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPAlMOHAJIBHBIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUI C ABYMS IEPEMEHHBIMH.

[IpoBOoaUTH TpOCTENIINE UCCIEAOBAHUSA YPABHEHHM W CHCTEM YpPAaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX MpeACTaBICHUN (YCTaHABIMBATD, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT cIOBECHOM (QOPMYIMPOBKH 3a7aud K €€ anredpanyeckoit
MOJEIM C TIOMOIIbKD COCTaBJICHHUS YypPaBHEHUS WM CHUCTEMBbl ypaBHEHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJISI CPAaBHEHUs, OLICHKU, PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOM MEPEMEHHON M WX CHCTEMBI, JaBaTh TpaduuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumarh W HCNONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUA U S3BIK (TEPMMHBI,
CUMBOJIMYECKUE OOO03HAUYEHMsI), OMNPENENATh 3HAU€HHE (PYHKLIHUU 10 3HAYEHUIO
apryMeHTa, ONpeAeNaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crpouts rpaduku 3MeMEHTapHbIX PYHKLINN BUJA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTH CBOICTBA YHCIOBOH (ByHKINH
o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLIUE
MIpEAMETHBIE PE3YJIBTATHI:

Yuciia u BBIYMCTICHUS

CpaBHMBATh U YIIOPSIOYUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BoinonHsATe apudpmeTrueckue AeUCTBUS C pPallMOHATBHBIMU YHCIaMH, COYETast
YCTHbIE W THMCHMEHHBIE MPUEMBI, BBIMOJIHATh BBIYUCICHHS C WPPALMOHAIbHBIMU
YUCIIaAMH.

Haxonuth 3HaueHUsI CTETIEHEN ¢ LENbIMU MOKA3aTEIsIMU U KOPHEU, BEIYUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrisiTe JIEUCTBUTENBHBIE YHCIA, BBIIOJHATh IPUKHUIKY pe3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHEHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHMSI, CBOJSIIMUECS K HUM,
npocTeiiume ApoOHO-palMOHaIbHbIE YPABHEHUS.

Pemare cucTeMbl IBYX JIMHEHMHBIX YPaBHEHUMH C JBYMs I[EPEMEHHBIMHA U
CUCTEMBI JIByX YPaBHEHHUM, B KOTOPHIX OJJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajauu  alreOpauvdeckKuM CIIOCOOOM € TIOMOIIBIO
COCTABJICHHS YPAaBHEHHUSI UJIM CUCTEMBI JIByX YPABHEHH C JBYMS IEPEMEHHBIMH.

IIpoBOoaUTE IpPOCTENIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHCJI€ C MPUMEHEHHEM IrpaduyecKuX MpeACTaBICHUM (YCTaHABIMBATD, UMEET JIU
ypaBHEHHUE WJIM CUCTEMA YPABHEHUH PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).



Pemarp nuHelHble HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaTh
pElIEHNEe HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELIEHHWE C IMOMOILIBIO
CHUMBOJIOB.

Pemate crucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh peIllIeHNEe CUCTEMbl HEPABEHCTB HA YHCIIOBOM
IIPSIMOU, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacro3naBate (QyHKUIMM H3y4eHHBIX BUAOB. [lOKa3bpIBaTh CXEMaTHYECKH

pacIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH IpadukoB GyHKIMH BUpa: y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBECHMOCTH OT 3HAYCHUI
K03 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHMA.

Crpouth W H300paxarb CXEMaTHYECKH TpaUKy KBagpaTHUYHBIX (YHKLHMH,
OIUCHIBAaTh CBOMCTBA KBAJIPaTUUHBIX (PYHKIIUI 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHUUHYIO (QYHKIHUIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJApPaTUYHBIX (QYHKIMN U3 peaibHOM KU3HU, (PU3UKH, TEOMETPUHU.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPecCH

Pacnio3naBaTh apu(MEeTHUECKYI0O U T€OMETPUUYECKYIO IPOrPECCUH TPHU PA3HBIX
crioco0ax 3aJaHusl.

BbInonmHATE  BBIUMCICHUS C  HCHOJb30BaHMEM  (GoOpMysl N-TO  YieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPeCcCUii, CyMMbI IIEPBBIX N YICHOB.

N300pakaTb 4jeHbl TMOCIEAOBATEIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NIOCIIEOBATEIBHOCTSIMH, B TOM YHUCJIE
3aJadyd U3 pPEaNbHOW JKM3HM (C HCIIOJNB30BAHMEM KAaJbKYJIATOpa, IU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIEKTPOHHbIE
(uudposbie)
N HaumeHoBaHUe KoumnuectBo yacos oOpa3oBaTe/ibHbIE
[1]
o /;1 Pa3aeaoB U TeM pecypcbl
NMPOrpamMmblI
Beero KonTpoabubie I[Ipakruyeckue
padoThI padoThI
1 Yucia u BBIYUCICHUS. o5 1 bubmuorexa [JOK
Pammonansubie uncia https://m.edsoo.ru/7f415b90
5 AnreOpandeckue 97 1 bubnnoreka [HOK
BBIPAKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEpaBEHCTBA https://m.edso0.ru/7f415b90
Koopaunats! u bubnuorexa [IOK
4 24 1
rpaduxu. OyHKIUU https://m.edsoo0.ru/7f415b90
5 [ToBTOpEeHUE M 6 1 bubnnoreka [JOK
000011EHNE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I1O 102 5 0
I[MTPOT'PAMME
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8 KUIACC

DJIEeKTPOHHBIE
KosaunyecTBOo 4acoB (ungponbic)
Ne HanmeHnoBanue pa3iesioB u o0pa3oBaTe/bHbIE
n/n TeM MPOrpaMMbl pecypcbl
K I
Beero| KOHTPoAbELIE TlpakTuyeckue
padoThbI padoTshI
1 Yuca 1 BEIYUCICHUS. 15 bubmuorexa [JOK
KBanparusie KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHUS.
2 CrerneHs ¢ 1eNIbIM 7 bubmmorexa LIOK
B https://m.edsoo.ru/7f417af8
MoKa3areieM
3 AnreOpanueckye BbIpaXKeHUsI. 5 1 bubmumoreka [IOK
KBagparsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBanpatnsle ypaBHEeHUs https://m.edsoo.ru/7f417af8
6 VYpaBHEHUs 1 HEPABEHCTBA. 13 bubnuorexa [JOK
Cucrembl ypaBHEHU https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubnnoreka [HOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
Oyukuuu. OCHOBHBIE bu6mmoreka [IOK
8 5
TTOHATHUSA https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bubnnoreka [JOK
byHKIIT https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 606 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 5 0

[10 [TIPOT'PAMME

102
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9 KUIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HauMmeHoBaHuUe pa3/ieioB U (uudpossbie)
Bcero Konrpoabnbie IlpakTuyeckue
n/n TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BEIYKCIICHUS. 9 bubmuorexa [JOK
JleMicTBUTEIbHBIE YKCIIa https://m.edso0.ru/7f419d08
YpaBHEHMs U HEPABEHCTBA.
2 VYpaBHeHUsI ¢ OTHOM 14 1 bubmmorexa [JOK
P . a https://m.edsoo.ru/7f419d08
MePEeMEHHOI
YpaBHEHUS U HEPABEHCTBA. bubnnoreka [HOK
3 . 14 1
CucreMsl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHHUS 1 HEpABEHCTBA. 16 1 bubnnoreka [HOK
HepasencrBa https://m.edso0.ru/7f419d08
bubmuorexa [JOK
5 O 16 1
JHIIHE https://m.edso0.ru/7f419d08
5 Yucnossie 15 1 bu6mmoreka [IOK
OCJIEN0BATEILHOCTU https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06001ICHNE, bubmuoreka [JOK
7 . 18 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 6 0
YACOB I10 [TIPOI'PAMME 102
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