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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00yyarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYTHOTO MUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETHU3aIuio, a0CTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeanosiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» s OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa ¥ BeIUUCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUN TPEX JIET U3yUEHHUS Kypca, B3aUMOICHCTBYS C
JPYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4ueOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHON
JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANMOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUY OTHECEHO K CpeHeMy 001IeMy 00pa30BaHHMIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJIS TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIeH, OMHUCAHMUs MPOLECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHuss ainredOpe BXOISAT TaKKe
JanbHEWIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONTMCAHUS M UCCIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crnocoOCTBYET Pa3BUTHUIO Yy OOyYaroIIMXcCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPBI.

CornacHo yuyeOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JECATUYHBIC, EPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejieM: ONpEIENICHHEe, IMpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS], 3aIUCh 0obpIIMX yuce. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JACIMMOCTH, PA3J0KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEXy BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Penienne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMou. UncinoBsle IpOMeXXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa pynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padbmdeckoe pernieHue ITUHEHHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yuciia ¥ BIYMCICHUS

KBaaparHbeiii kopeHb U3 uwucia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIreOpandeckue BbIpaKeHUs

KBampaTHbpiii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JCHHE anreopandyeckux JapoOei.
PanronanbpHbie BRIpaXKEHUS U UX MTPeoOpa3OBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpHpeTals YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpAaBHEHHUW C JBYMsS IIlepeMEHHbIMMU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CiocoOb! 3a1anus PyHKITUH.

I'padux dysxkumnu. Urenune coiicTB ¢yHKkumu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKINA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyuxiun Y = X2, ¥ = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUH M CHCTEM ypaBHEHUH.

9 KJIACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnk€éHHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPEThEW U 4ETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

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

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS ITIEpEMEHHBIMU. PelieHre cucrteM I1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IepeMeHHOU. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, €€ rpaduxk u cBoictBa. [lapabona, kKoopAUHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , 1 ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCTIEA0BATENbHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATEIIBHOCTH
peKkyppeHTHO (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON W TEOMETPUYECKOW MPOTPECCHit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB UM POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BbIOOpPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/au, PELICHUM, pacCyX JCHHUH, YMEHHUIO BHUIETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON Hayku Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMHU HCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUPOBAHHBIA PpPEXUM 3aHATUH W OTIbIXa, pETyJsdpHas Qu3ndyecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTW COXPAaHHOCTH OKpYXarollell cpenpl, IUIAaHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOmIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjiaraTb ~ KPUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh J10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaUBaTh APrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 penieHus ydyeOHOW 3agaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BBIOMpATh HamboJee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHBOpPEUYUE, MpodIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXXHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh Pa3IMYMe U CXOJCTBO IO3UILIMH, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAlUU U 0COOEHHOCTEN ayTMTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpenensTh BUIbI padoT, I0roBapUBaATHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTsl (0OCyXIeHUs, O0OMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/BbI,
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHUS ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IMOCTABICHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 7 kjacce OOyYaroIIMKCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BoeimonHsaTe, codeTas yCTHbIE M MUChMEHHBIE NPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUU, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYUBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLEHKY 3HAaUEHUI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKAa3aTeJIsIMH.

[IpuMeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHMEHTHUPOBAHHBIE 337a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPAKEHUA

Hcnonp3oBaTh aiaredpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
npUMEHEHUs1 (GOPMYI COKPAILEHHOTO YMHOXKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BHIPAKCHHIA.



YpaBHeHMs U HEpaBeHCTBA

Pemlars yiMHEMHBIE YpaBHEHUA C OJHOM INEPEMEHHOW, NPUMEHSASA IPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIOIIMXCS PEHIEHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUH ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4yd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHbIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM U3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

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

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalin3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaAPATHOTO KOPHs, HaXOAMUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C MeJbIM TOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPIKAIIUX CTEIICHH C LIEJIBIM MOKa3aTeseM.

BBITIONHITE TOXIECTBEHHBIE MPEoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHMs BEIPAKEHUN I pEICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMbI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoUTh MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexomuTh OT cioBecHON (GOPMYIMPOBKH 3a7adu K €€ anreOpanveckoin
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M IMOJTyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M WX CHUCTEMBI, J1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNATh 3HaueHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOWCTBA (PYHKIIUU TI0 €€ rpaduKy.

Crtpoutsb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
bynkIuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucii1a ¥ BBIYUCICHUA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHABHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelsIMA W KOPHEH,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPaBHEHUS, YPABHECHMS, CBOASIIMAECS K
HUM, TIPOCTEHIITNE APOOHO-PAITMOHAIBHBIC YPAaBHCHHSI.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WIIA CUCTEMBI IByX YPABHEHHUH C JBYMS ITIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIECTIOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATH, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = \x, y = ||, B 3aBucumoctu ot
3Ha4YEHUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U M300paXaTh CXEeMaTUUYECKH TpapUKHA KBAIpPaTUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKam.

Pacno3naBaTh kBagpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOJUTE TPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCU U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpPecCUd Npu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyNIT n-ro 4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakath 4Yj€HBbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBanun KoaundecTtBo yacon JJIeKTPOHHBbIE
© e pa3aeiioB u (undpoBbie)
n/ Becer  Konrpoabubl  IlpakTuyeckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThI e padoThlI
NPOrpamMmbl pecypcsbl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
25 1 0 https://m.edsoo.ru/7f415b
PannonanbHubie 90
qrcia o
bu6mmoreka [JOK
Anreb
Feoparticcict 27 1 0 https://m.edsoo.ru/7f415b
€ BBIPQKCHHUS 90
VDaBHCHIS 1 bu6mmoreka [IOK
P 20 1 0 https://m.edsoo.ru/7f415b
HEPaBCHCTBA 90
Koopaunats! u bubnuorexa [IOK
rpaduKy. 24 1 0 https://m.edsoo.ru/7f415b
OyHKIUU 90
bubmuoreka [JOK
IToBTOpEHME U
6 1 0 https://m.edsoo.ru/7f415b
000011EHNE
90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 > 0

I[TPOT'PAMME




8 KVIACC

N HanmenoBanun KoanuectBo yacos DJIeKTPOHHbIE
" e pa3uesioB u (undpoBbIe)
n/ Becer  Konrpoanunl | IIpakruuyeckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
NMPOrpaMMblI pecypchl
Yucna n
— bubnmoreka [JOK
1 ' 15 0 0 https://m.edsoo.ru/7f417af
KBanpatHbie 3
KOPHHU h
Yucna n
BBIYUCIICHHUS. bubmuoreka [JOK
2 CreneHb ¢ 7 0 0 https://m.edsoo.ru/7f417af
HEJTBIM 8
nokasaresieM
Anrebpanyecku
o BLIDAKCLIS bubmuoreka [JOK
3 P - 5 1 0 https://m.edsoo.ru/7f417af
KBangpaTubiit 3
TpEXUIICH -
Anrebpanyecku
o BLIDAKELIS bubnmoreka [JOK
4 P ] 15 1 0 https://m.edsoo.ru/7f417af
Anrebpanyecka g
s Ipo0b -
VYpaBHeHus u
HeDABCHCTEA bubmuorexa [JOK
5 P ' 15 1 0 https://m.edsoo.ru/7f417af
KBagpatHbie 3
YpaBHEHUA B
VYpaBHeHus u
HeDABCHCTEA bubmuorexa [JOK
6 P ' 13 0 0 https://m.edsoo.ru/7f417af
Cucremsl 3
ypaBHEHUU B
YpaBHeHus u bubnunoreka [JOK
7 HEPaBEHCTBA. 12 1 0 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
DyHKIMH. bubnnorexa [JOK
8 OCHOBHBIE 5 0 0 https://m.edsoo.ru/7f417af
OHSITHUS 8
DyHKIHH. bubnnorexa [JOK
9 Yucnossie 9 0 0 https://m.edsoo.ru/7f417af
GyHKIMH 8
10 [ToBTOpEHUE 1 6 1 0 bubmoreka [IOK




00001IEeHne https://m.edsoo.ru/7f417af
8
OBIIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOTPAMME




9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie)
n/ | pasjiesioB M TeM Becer  KoutpoibH IpakTHyeck
oOpa3oBaTesibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypcsl
Yucna u
— bubmuoreka [JOK
1 . ’ 9 0 0 https://m.edsoo.ru/7f419
JleicTBUTEIbHBIC
dog
qucina
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
2 YpaBHEeHHS C 14 1 0 https://m.edsoo.ru/7f419
OJHOH dos
MepeMEeHHON
YpaBHeHus U
HeDABCHCTED bubmuoreka [JOK
3 P ' 14 1 0 https://m.eds00.ru/7f419
Cucrembl
y dog
ypaBHEHUH
VYpaBHeHus u bubnuoreka [IOK
4 HEPaBCHCTBA. 16 1 0 https://m.edsoo.ru/7f419
HepaBenctBa dos
bubmuoreka [JOK
5 OyHKIIUU 16 1 0 https://m.edsoo.ru/7f419
dos
Yucnosbie bu6mmorexa [IOK
6 MOCTIeIOBATEIBHOC 15 1 0 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHME,
oGoGmeHHe bu6mmorekxa [IOK
7 ’ 18 1 0 https://m.edsoo.ru/7f419
CUCTeMaTH3alIus
y dos
3HAHUU
OBILIEE KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA
» Anrebpa, 8 kiacce/ Mepansak A.L'., Ilononckuii B.b., Axup M.C.; noa penakuuei
[Tomonbckoro B.E., O01miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieutp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenienre»

» Anre6pa, 9 kmace/ Mepamsk A.T., Tlomonckuii B.b., Axup M.C.; mox
penakuueii [logonseckoro B.E., OOmiecTBO ¢ orpaHnue€HHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienre»

Anrebpa, 7 kiacc / Mepsnsik A.T'., [Tononckuii B.b., Sxup M.C.; mox penakiuei
[Tomonwsckoro B.E.,O061mecTBO ¢ OrpaHiYeHHON OTBETCTBEHHOCTHIO.
W3narensckuiil nenTp Benrana-I'PA®"

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
Anrebpa : 8 kimacc : merogudeckoe rmocooue / E.B. bynko, A.I'. Mep3zisik, B.b.
[Tononckuii, M.C. SIxkup. — M. : Bentana- ['pad.

Anrebpa : 9 kimacc : metoaudeckoe nocodue / E.B. bytiko, A.I'. Mep3nsk, B.b.
[Tomouckwuii, M.C. SAxup. — 2-¢ u3n., crepeo—tumn. — M. : Berrana-I"pad.,

AnreOpa : 7 kiace : Meroauueckoe nocodue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Tomouckwmii, M.C. Axup. — 2-e uzn., crepeo—tui. — M. : Benrana-I'pad.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://m.edsoo.ru/,

https://www.yaklass.ru/,

https://resh.edu.ru/,

https://uchi.ru/
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