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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHON XU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3aIMIo, abCTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Airedpa» uisi OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUSHUS Kypca, B3aUMOJCHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsi TIOBCETHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3agaum oOydeHust anreOpe BXOAAT Takke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHune martepuana CrocoOCTBYET Pa3BUTHIO Y OOydYaroIIMXcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MIPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, NEPEX0] OT OAHON (HOpPMBI 3amHUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejieM: OIpEelIeHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIO)KEHHE HAa  MHOXHUTEIN
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBujia NpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. PenieHne TeKCTOBBIX 3a/1a4 C IIOMOILBI0 YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmou. Uucnosele npomMexyTku. PaccrosiHne Mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue dynkuuu. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

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

Aaredpanvyeckue BbIPpAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

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

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHHA, OTPAXKAIOIMINX PEeATbHBIE TPOIECCHI.



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

9 KJIACC

Yuciia ¥ BIYMCICHUS

PannoHnanbHble YMClla, UPpalUOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apuMeTHdecKue JeWUCTBUA C
JEWCTBUTEIbHBIMU YUCIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

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

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX NUJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOXKHBIX IOCJEACTBUU I OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBAThH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBbletornuyeckue1encTBus:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECTBCHHBIC TIPU3HAKA MAaTEMaTHIECKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3zoBniencciienoBarebcKueeiCTBHA

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 11O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOWpATh GopMy TpeACTaBiIeHUS HWHPOpMaUu € WUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBICYHUBEpPCAJIbHbIeyYeOHble1eliCTBUSA:



BOCIIPUHUMATh H  (OPMYIHUpPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHH 3a7aBaTh BONPOCHI IO CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIMUHTEIJIEKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUUUHBI JOCTHKEHUS UM HEJOCTIDKCHUS 11ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BHIYMCICHUS

BeImonHsaTe, codeTas yCTHbIE M MUCHMEHHBIE TPUEMBI, aprU(PMETHUECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHOM (HOPMBI 3aIUCH YUCEN K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuasa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

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

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUWIEHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlars yiMHEMHBIE YpaBHEHUSA C OJHOM INEPEMEHHOW, NPHUMEHSS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HMHTEPBAJbl, 3aIIUCHIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIECHUN, N300pakaTh JACHUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, MCIIONb3Ys
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAILUX CTETICHH C LIEIbIM IOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[TpoBouTh MpocTeiilive UCCAeAOBaHUSI YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WU CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIMOHABHBIC M HPPAIlMOHAIBHBIC YHCIIA.

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



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTEUIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

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

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUChIBATH PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (opMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH 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 IINTAHUPOBAHHUE

7 KIIACC

Ne HaumenoBaHnuepasieioB u
n/n TeMIIPOrpaMMbl

Yucna 1 BEIYMCICHUS.

L PanponasibHbIe Yncia

2 AnrebpanyecKHeBbIPAKEHUS

3 YpaBHEHUS U HEPABEHCTBA

4 Koopaunate! u rpaduky.
DyHKIMHU

5 [ToBTOpenue n 06001IEeHHE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KosmuecTBo4acos
Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl

25 1

27 1

20 1

24 1
6 1

102 5 0

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrpaMMBbl Bcero Koutpoabubiepaborsl  IIpakTnueckuepadoTsl (uipposere)
o0pa3oBaTe/ibHbIepecypChl
1 Umucaa 1 BEIYUCICHUS. 15 bubmuorexa [JOK
KBanpaTHbie kKopHU https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHs ¢ 7 bu6mmoreka [IOK
LEJIBIM [TOKa3aTeJIeM https://m.edsoo.ru/7f417af8
AnreOpanyecKHeBbIPAYKEHUS. bubnunoreka [JOK
3 KBagparasliTpéxuneH > 1 https://m.edsoo.ru/7f417af8
4 AnreGpanyecKueBbIpaXKEHUS. 15 1 bubnuorexa [JOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubnuotexa [JOK
KBanpartusie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEpABEHCTBA. 13 bubnunoreka [JOK
CucreMsbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHUs U HEPABEHCTBA. 12 1 bubnuoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f417af8
bubnuoteka [JOK
8 DyHKuH. OCHOBHBICTIOHATHA > https://m.edsogru/7f417af8
bubmuorexa [JOK
o DyHKuHH. AHCTOBLICGYHKIHH o https://m.edsogru/7f417af8
bubnmnoreka [JOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsogru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
n/m TeMNporpaMmsi Bcero KonrpoabHbiepagorsl  [IpakTudecknepadors (1itppossIe)
o0pa3oBaTe/ibHbIepecypChl
1 Uucna 1 BEIYUCIICHHUS. 9 bubmuorexa [JOK
JleiicTBUTEIbHBIC YKCTIA https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
VYpaBHEHUS C OJTHOW TEPEMEHHON https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnunoreka [JOK
Cucrembl ypaBHEHU https://m.eds00.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepapencrtpa https://m.edso0.ru/7f419d08
bubnuotexa [JOK
° Oymxum 16 1 https://m.edsogru/7f419d08
bubnuotexa [JOK
6 YU CIIOBBIEIOCIIEOBATEIHHOCTH 15 1 https://m.e dsogru 178419408
7 IToBTOpenue, 06o0IEHNE, 18 1 bubmmorexa [IOK
cUcTeMaTU3alUsA3HaHUI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC

Koanposepsiemorope3yjibTata

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOTrPaMMbI
OCHOBHOI0 00111er0 00pa30BaHUs

Uncna v BEIUMCIICHUS

1.1

BrinosiHATE, codyeTass yCTHbIE U IMCBMEHHBIE IPUEMBI,
apudmeTnuecKkue JACUCTBHS C  paIlMOHATHHBIMHU

qucjiaMu

1.2

1.3

HaxomuTe  3HaueHUsT  YHUCIOBBIX  BBIPAKEHUH,
OPUMEHSTh PAa3HOOOpPa3HbIE CHOCOOBI W MPHUEMBI
BBIUMCIICHUS] ~ 3HAYeHMH  JApPOOHBIX  BBIPAXKEHHUH,

coJiepKalnxX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH

[lepexoautb OT OXHOW (OPMBI 3aMUCH YHCENT K
npyroit (mpeoOpa3oBbIBaTh JAECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)

1.4

CpaBHI/IBaTB " YIopsAaA0UYUBaTh PAllMOHAJIBHBIC YHUCIIa

1.5

1.6

Oxpyrasitbuncia

BbIonHATE NpUKMIKY M OLEHKY  pe3yJbTara
BBIYKCIICHUH, OLICHKY 3HAYECHUU YHUCJIOBBIX
BBIPDQ)KCHUI.  BBINOTHATHACHCTBUACOCTENIEHAMH €

HAaTypaJIbHBIMUIIOKA3aTCIIAMU

1.7

1.8

HpI/IMeHHTB MNPU3HAKU [ACIIMMOCTH, PA3JIOKCHUC Ha

MHOXHUTECIN HAaTyPaJIbHBIX YHUCET

Pemars MPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H,
CBSI3aHHBIE c OTHOLIEHUEM BEJINYMH,
MPOMOPIMOHATILHOCTBIO  BEJIMYMH,  IMPOLEHTAMHU,
WHTEPIPETUPOBATh PE3YJIBTATHl PELICHUS 3a1ad C
Y4ETOM OTPAHUYEHUM, CBS3aHHBIX CO CBOMCTBAMH

paccMaTpruBaACMBIX 00BEKTOB




AnrebpanyecKueBbIpaKeHH

2.1

Hcnonb3oBath anreOpanvyeckyro TEPMHHOJIOTHIO H
CUMBOJIMKY, IPUMEHATh €€ B IPOLECCE OCBOEHUS

yueOHOro Marepuana

2.2

2.3

24

2.5

2.6

2.7

Haxomuth 3HadeHus: OYyKBEHHBIX BBIPDOKEHUN MpH

3aIaHHBIX 3HAYCHHUAX MMCPEMCHHBIX

BoinonHATe npeoOpa3oBaHMs LIEJIOTO BBIPAKEHUS B
MHOIOWIEH NPUBEACHUEM TOJOOHBIX CJaraeMblx,

PaCKpBITHEM CKOOOK

BrInmonHsTh YMHOXCHUC OAHOYICHA Ha MHOI'OYJICH U
MHOI'O4JICHa Ha MHOI'OYWJICH, HIPUMCHATH q)OpMy.TIBI

KBaapaTa CyMMbI U KBaJgpaTa pasHOCTH

OcCyluecTBIATh  pa3jlOKEHUE  MHOIOYICHOB  HA
MHOXXUTEIM C IOMOLIbI0 BBIHECEHHSI 3a CKOOKH
O0IIEero MHOXMWTENs, TIPYNIUPOBKU  ClIaraeMslXx,
npuMeHEeHHsT HOPMYJT COKPAIEHHOTO YMHOKECHUS
[IpumensaTs npeoOpa3oBaHMsT MHOTOWIEHOB  JUIS
pelleHns  pa3iuYHbIX 3aJad M3  MaTeMaTHKW,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTUKHU
Hcnons30BaTk CBOMCTBA CTENEHEW C HATypaJbHBIMHU

IoKa3aTcIsIMuU JJIs1 Hp606p830BaHI/IH BHpa)KeHI/II\/’I

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pewrats MHENWHbIE YpaBHEHUSA ¢ OQHOW IEPEMEHHOM,
NIPUMEHSAsT  NpaBHJla  [EpexoJa OT  MCXOJIHOIO
ypaBHEHUs K paBHOCHIBHOMY eMmy. IIpoBepsrts,

ABJICTCAITNYNUCIIOKOPHEMYPABHCHU A

3.2

3.3

3.4

[IpumensTe rpaduueckre MeTOAbl MNpPU PELICHUU

JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM

[lonOupars mnpumepbl mHap 4YHUCEN, SBISIOLIUXCS
peuieHueM  JUHEHHOIO  ypaBHEHUS C  JByMs
IIEpEMEHHBIMU

Ctpouth B KOOpJIMHATHOM IUIOCKOCTU TIpaduk

JINHENHOTO YpaBHCHUA C JBYMs TICPCMCHHLIMU;

MOJIb3YyACh TpaduKOM, MPUBOIUTE MPUMEPHI PEIICHUS




ypaBHEHUS

3.5

3.6

Pemate cucTeMbl JBYX JIMHEMHBIX YpaBHEHUM C

ABYMA ICPEMCHHBIMHA, B TOM YUCJIC I‘pa(I)I/I‘ICCKI/I

CocraBnaTh W peliaTh JUHEHHOE YypaBHEHUE WU
CUCTEMY JIMHEHHBIX YPaBHEHHI IO YCIOBUIO 33]1ayH,
UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y¥ MOJY4YEeHHBII pe3ynbTar

Koopaunats! u rpaduku. @yHKIIUN

4.1

4.2

4.3

MN3o0OpakaTh Ha KOOPAMHATHOW TMPSMOW TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJMHATaM, JYy4YH,
OTpPE3KH,  HMHTEpPBalbl, 3alHCHIBATh  YHCIIOBBIC

IIPOMEXYTKH Ha alNreOpandeckoMm s3bIKe

OTtMmeuaTh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKH IIO

3aJJaHHBIM KOOpAMHATAM
Crpoutp rpaduku nuHeHbIX (yHKIHA. CTpOUTH

rpaduk QyHkuuu Yy = [X|

4.4

4.5

OnuceiBaTh € IIOMOIIBIO (1)YHKI_[I/II71 HN3BCCTHBIC
3aBUCUMOCTH MCXKIY BCIIMYMHAMU: CKOPOCTb, BpCMA,
PaCCTOSHUC, LICHY, KOJINYCCTBO, CTOUMOCTD,

MIPOU3BOIUTENILHOCTD, BpEMsI, 00bEM padOThI

Haxomuth 3HaueHwe QYHKIMM 1O 3HAUEHUIO €€

apryMeHTa

4.6

8 KUIACC

[Tonumarp rpaduueckuil crnocod MNpeacTaBICHUS |
aHanamn3a uHpopmanuu, W3BJIEKATh "
WHTEPIpETHpOBaTh HUH(MOpPMALIUIO U3  TpaduKoB

peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEM

Koanposepsiemoropesyabrara

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI0 0011er0 00pa3oBaHus

1.1

Yucna 1 BEIUKCIIEHUS

Hcnons3oBaTh Ha4dYaJIbHbIC IpeaACTaBICHUA (0)




1.2

1.3

MHO)KECTBE JEHCTBUTEIIBHBIX YUCEN JJIsl CPABHCHMS,
OKPYIJICHUS 51 BBIYMCIICHUH, n300paxarb
JCHCTBUTEIBHBIE YHMCIIA TOYKAMU Ha KOOPAHMHATHOU
IpsAIMOM

[TpumeHnsaTh NOHATHE apU(PMETHYECKOTO KBAPATHOTO
KOpH$, HaXOJUTh KBaJpaTHbIE KOPHU, UCIIONbB3Ys IIPH
HEOOXO0MMOCTH KQJIBKYJISTOD, BBIIIOJIHATD
peoOpa3oBaHus BBIPAKCHU, CoJleprKalInX

KBaJpaTHbIC KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH

Hcnonp3oBarh 3amucu OOJBIIMX M MAajbIX YHCENI C

TTOMOIIIBIO JCCATUYHBIX APOOEH u cTerneHer uyncia 10

AnrebpanyecKueBbIPAKCHUS

2.1

2.2

HpI/IMeHHTB INOHATHUC CTCIICHHU C LICJIIBIM I1OKAa3aTCJICM,
BBIIIOJIHATDH Hp606p330BaHI/I$I BBIpa)KeHHﬁ,

COACPpIKAIMX CTCIICHU C LCJIbIM IMOKA3aTCICM

Beimonnate TOXJIECTBECHHBIE npeoOpa3oBaHus
palMOHANBHBIX BBIPAKEHUH HA OCHOBE IIPaBUII
NEHCTBUI HaJ MHOrOWIEHaMU U alreOpandyecKuMH

JIPOOSMH

2.3

PacknanniBaTh KBa,I[paTHHﬁ TpéX‘IJ’IeH Ha MHOXHTCIIN

24

[IpumensTe  mpeoOpa3oBaHMsl  BBIpAXKEHUH — 1Is
pelleHrs  pasIMYHbIX  3a7ad M3 MaTeMaTHKH,

CMCKHBIX IPEAMETOB, U3 peaHLHOﬁ IMPAKTUKN

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

3.2

3.3

Pemarn .]'II/IHCI\/’IHBIG, KBaApPATHBIC  YpPAaBHCHUA U
pallMOHAJIBbHBIC YpPAaBHCHUSA, CBOIAIIUCCA K HHUM,

CHUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IIEPCMCHHBIMU

[IpoBoauTH MpoOCTEMIINE UCCIEAOBAaHUS YPABHEHUMN U
CHUCTEM YypaBHEHHUH, B TOM 4YHCIE C IPUMEHEHHUEM
rpaduyecKkux npeacTaBieHui (ycTaHaBIUBAaTh, UMEET
JM YpaBHEHHME WM CHCTEMa YypaBHEHHUH pELICHMS,

€CJIM UMEET, TO CKOJIBKO, U MIPOoYee)

[lepexoauTth OT cioBecHON (HOPMYIUPOBKHU 337a4u K

et anre6pqueCKoﬁ MOACIN C ITIOMOIIBIO COCTABJICHUA




ypaBHEHUS WIN CUCTEMBI ypaBHEHUH,
WHTEPIPETUPOBAT B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y¥ MOJY4YEeHHBIN pe3ynbTar

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB IS
CpaBHEHUS, OLICHKH, pellaTh JIMHEWHbIE HEPABEHCTBA
3.4 C OJHOW TIepEeMEHHOW M UX CHUCTEMbI, [1aBaTh
rpadUUecKy0 WJUTIOCTPAIIMI0 MHOXXECTBA PEIICHHIA

HEpaBCHCTBA, CUCTEMBI HCPAaBCHCTB

4 DOyHKIUHA

[lonnMaTh ¥  HCHONB30BaTh  (DYHKIIMOHAIBHBIC
MOHATHSI W SI3BIK  (TEPMHHBI, CHMBOJHYCCKHE
4.1 0003HaYeHHUsI), OMpEIeNATh 3HaueHue (QYHKIUU IO
3HaYCHHUI0O  apryMeHTa,  OINpeNeNiaTh  CBOWCTBA

¢dbyskuu no e€ rpapuky

Crtpouts rpaduku eMEHTAapHBIX (QYHKIUH BHUIA:
y=k/x

4.2

k/x
, Y =X%, Yy = X3, Y = [X|, onmuCBIBaTh CBOWCTBA YHCIOBOM
¢byHkunu Mo e€ rpadpuKy

9 KIIACC

IIpoBepsiemble nNpeAMeTHbIE Pe3yabTaThI
KoanposepsieMorope3syJibTaTta OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MporpaMMbl
OCHOBHOI'0 00111er0 00pa3oBaHus

1 Yucna 1 BEIUMCIIEHUS

CpaBHI/IBaTB U YIHOpAAOYHBATHL pPallUOHAJIBHBIC U

1.1

HppalroOHaIbHbIE YHCIia

Brimonsate apupmMeTHUyecKue NEeNCTBUSA c
1.2 palMoOHANBHBIMU ~ YHCJIaMH, COYeTas yCTHBIE U

IIMCBMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHHUSA C




HppalluOHAJIIbHBIMU YU CJIaMU

1.3

Haxoautb 3HAYCHUSA CcTereHen C eJILIMU
MOKAa3aTeJsIMA M KOPHEH, BBIUYUCIATh 3HAYEHUS

YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OKpyriath  JEHCTBUTENBHBIE YHWCJIA, BBINOIHATH
NPUKUJKY  pe3yibTara  BBIYUCICHHUM,  OLEHKY

YHCJIOBBIX BI)Ipa)KCHI/Iﬁ

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemwate nuHEMHBIE W KBaJpaTHBIE ypaBHEHUS,
YpaBHEHUs, CBOJALIMECS K HHUM, [IpOCTEHIIne

,Z[pO6HO-paI_[I/IOHaJ'ILHLIe YpaBHCHU

2.2

Pemate cucrembl JBYX JIMHEMHBIX YpPaBHEHUH C
JBYMs IIEPEMEHHBIMU U CUCTEMBI JIByX YpPaBHEHUH, B

KOTOPLBIX OJHO YPABHCHUC HEC ABJIACTCA JIMHEHHBIM

2.3
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Pemate  TekcToBBlE  3amaud  anreOpanvdecKuM
CIOcOOOM C IOMOIIBIO COCTABJICHUS YpaBHEHUS WIIU

CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU

[IpoBOoaMTH NpOCTEMIINE UCCAEAOBAHUS YPABHEHUN U
CUCTEM YpPaBHEHMH, B TOM YHCIE C IPUMEHEHHEM
rpadu4ecKux MIpEeACTaBICHUI (Hampumep,
yCTaHaBIMBATh, UMEET JIM YpPAaBHEHUE WIM CHUCTEMA

YpaBHEHUH PEIICHHUS], €CITH UMEET, TO CKOJIBKO)

2.5

2.6

Pemlate  nuHEHHBIE  HEPABEHCTBA,  KBAJpPAaTHbBIC
HEpaBEHCTBa, M300pa)kaTh pEIIeHHWE HEPaBEHCTB Ha
YHUCJIOBOU MPSAMOU, 3aIIUCHIBATh PEIICHUE C TOMOILBIO

CHMMBOJIOB

Pemate cuctemMbl JUHEMHBIX HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKIIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO,
n300pakaTh pEIIEHHE CHCTeMbl HEPaBEHCTB Ha
YUCIIOBOM MPSIMOM, 3alIMCHIBATh PEUIEHUE C TOMOIIBIO

CHMBOJIOB

2.7

Hcnons3oBath HEpaBeHCTBa  Ipu pelieHnn




PAa3JIMIHBIX 3a4a4

3.1

3.2

3.3

3.4

OyHKIUU

PacrioznaBate  (YHKIMM ~ M3YYEHHBIX  BUJOB.
[Toka3piBaTh  CXEMaTHYECKH  paCIOJIOKEHHE  Ha
KOOPAMHATHOM IUIOCKOCTH TpaguKoB (PYHKIUH BHA:
y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B 3aBucumoctu ot
3HaueHUN Kod((ULMEHTOB, OIHUCHIBAaTh CBOMCTBA
byHKIHIT

[Toka3piBaTh  CXEMaTHYECKH  paCIHOJIOKEHHE  Ha
KOOPAMHATHOM TIOCKOCTU rpadukoB QpyHKIMIA BUA Y

= VX, Y = [X| 1 ontrceiBaTh cBoiicTBa (hYHKIIHAI
Yy

Crpoutb U M300paxkaTh CXeMaTU4YeCKH TIpapuKu
KBaJPaTHYHBIX  (YHKIWH, ONUCHIBaTH CBOWCTBA
KBaJPaTHYHBIX (QYHKIU 110 UX rpadukam

Pacrnio3HaBaTh KBaJpaTHUHYO (QYHKIUIO IO opmyie,
OPUBOJUTH TNPUMEPHl KBaJpaTUYHBIX (YHKIUN U3

peanbHON KU3HU, PU3UKH, TEOMETPHH

4.1

4.2

4.3

4.4

ApudmeTrdeckas 1 TeOMETPUICCKASTIPOTPECCUU

Pacno3HaBarth apI/I(I)MeTI/I‘IeCKYIO U TCOMETPHUUYCCKYIO

MPOTPECCUH MPHU PA3HBIX CIIOCO0aX 3a/laHus

BEINONHATE BRIUMCICHUS C MCIIOJIb30BAaHUEM (I)OpMy.]'I
N-ro 4ieHa apH(bMeTHqCCKOﬁ u FCOMeTqueCKOﬁ

MIPOTPECCUM, CyMMBI ITEPBBIX N YWICHOB

I/I306pa)KaTL YJICHBI ITOCJICAOBATCIIbHOCTH TOYKaMH Ha

KOOPJMHATHOM IIOCKOCTH

Pemate  3agaun,  CBA3aHHBIE C  4YKCIIOBBIMU
[IOCJIEIOBATEILHOCTSAMYA, B TOM 4YHUCJIE 3aJadyd U3
peaIbHOM KM3HU (C UCHOJB30BaHUEM KaJbKYJISATOPA,

U (POBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMbIid/IeMEHTCOAEPKAHUSA
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPeX0] OT OAHOH (hopMbI 3amucu
11 npobeit k gpyroi. IloHsTuepanMoHANbHOTOYMCIA, 3aMUCh, CPAaBHEHHE,
YIOPSAI0YMBAaHUEPALMOHAIBHBIX YU CEIT

19 Apudmernueckue NEHCTBUS C pallMOHAIBHBIMU uuciaMu. Pemenue 3anay u3
' peasibHOM MPAKTUKK HA YaCTH, HA JPOOH

13 Crenenb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejAeNieHue, MpeodpazoBaHUE
' BBIP)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJBIINX YHCEIT

v [TpoueHTsl, 3aMuch MPOLIEHTOB B BUE APOOU U ApoOU B BHE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEIICHHE 3a/1a4 U3 PEalbHON NPAKTUKH

15 IIpuMeHeHHEe  TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIH
' HaTypaJIbHbIX YHCET

16 PeanbHple  3aBUCMMOCTH, B TOM  4YMcie IpsMas U oOpaTHas
' MIPONOPLIUOHAIBHOCTH

2 AnreGpanyecKueBbIpaXeHUs

91 IlepemeHHbIE,  YMCIOBOE  3HAYEHUE  BBIPAXKEHHUS C  MEPEMEHHOI.
' JlonycTrMble3HaYEHUATIEPEMEHHBIX

25 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIWYMHAMM B BHAE (HOPMYIIBI.
' Brrancnenusmodopmynam

23 [TIpeoOpa3oBanue  OYKBEHHBIX  BBIPQXKEHHUH,  TOXJECTBEHHO  paBHbIE
' BBIPKECHUS

2.4 CBOIICTBA CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM

25 OpHounenbl 1 MHOrowieHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHUE,
' YMHO>KEHUEMHOTO4JIEHOB

26 DopMysbl COKPAEHHOTO YMHOXKEHHS: KBaApaT CyMMbI M KBaJpaT pa3HOCTH.
' ®opmy1apa3HOCTUKBAIPATOB. Pa3nokeHneMHOTOUWIEHOBHAMHOXUTEIU

3 VYpaBHeHUA




VYpaBHeHHE, KOpEHb ypaBHEHUS, IpaBujia MpeoOpa3oBaHUsS YpaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JluHeiiHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOIO
' YPaBHEHHs, PEIICHUE JINHENHBIX YPABHEHUM
33 CocraBneHne ypaBHEHMH IO YCJIOBHIO 3ajaud. PeleHue TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
CucremMa AByX JIMHEWHBIX YPAaBHEHMHM € JByMs I€peMEHHbIMH. PeuieHue
3.5 CUCTEM ypaBHEHUH c1ocoooM [IOJCTAHOBKH.
[TprMepBIpeIIeHUATEKCTOBbBIX3a/1a4 C TIOMOLIBIOCUCTEMYPaBHEHU I
4 Koopaunats! u rpaduku. OyHKum
4.1 KoopaunararoukuHanpsMon
4 YucnoBsle MPOMEXYTKH. PaccTosiHue Mexny AByMsl TOYKaMU KOOPIUHATHOM
' IPSAMOM
43 [TpsmoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca u opanHaTa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumeps! rpacdukoB, 3anaHHbIX (GopMynamu. UTeHue rpauKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuuu. I'padux Gynkiuu. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHHe JMHEHHBIX YpaBHEHUM M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMbliidIeMEHTCOIePKAHUSA
1 Yucna v BIYUCICHUS
11 KBanpatuslii kopeHb u3 uyucna. [lonstue 00 uWppalMOHATBLHOM YHUCIE.
' JlecaTHUHBIETPUOIMKEHUSIUPPALTOHATBHBIX YK CEJT
CpoiicTBa apu(pMeTHYECKUX KBaJpPaTHBIX KOpHEH M HMX TNpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpaXEHUM U BBIYHCIICHUSIM.
JlelicTBUTENIbHBICUHCIIA
13 Crenens ¢ 1enbIM NT0Ka3aTeaeM U e€ cBoiicTBa. CTaHIapTHasg3anuCcbuncia




2 AnreOpanyecKUeBhIPAKEHUS
2.1 KBanparnblii TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIU
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alre0Opanveckoi 1poou
2.3 CroxxeHue, BRIUMTaHUE, YMHOKEHHE, JCICHUE allreOpandecKux apooei
2.4 PanroHanpHbIC BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatnoe ypaBuenuwe, ¢(opMyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
' TeopemaBuera
3.2 Pemenne ypaBHeHUH, CBOIAIINXCSA K TUHEHHBIM U KBaJAPaTHBIM
3.3 [IpocreiimmenpoOHO-paIMOHAIEHBICYPABHEHUS
['padmyeckas mHTEpHpeTalus ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM
3.4 JIMHEHHBIX YpaBHEHUI c IBYMs [IEPEMEHHBIMU.
[TpumepsIpenIeHuICUCTEMHETMHEWHBIXYPaBHEHUH C IBYMSTIEPEMEHHBIMU
3.5 Pemienne TekcTOBBIX 3a/a4 anredpandeckum crocodom
3.6 UmcaoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaseHncTBO ¢ 01HONIIEpEMEHHON
3.8 PaBHOCHIIBHOCTHHEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJHOW NTEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OyHKIIH
i1 [Tonstue ¢pynkuuu. O6aacTh onpeaeaeHus 1 MHOKECTBO 3HAUCHUH (YHKIIUH.
' CrnocoOb13a1anusgQpyHKINN
4.2 I'padux pynkuun. Yrenue cBoicTB GYyHKIUU 1O €€ rpaduxy
4.3 [Ipumeps! rpa@ukoB QYHKIIHUM, OTpaXxaroluX peaabHble IPOLECCH
44 OyHKIIMY, ONMUCHIBAIONIME TMPSAMYI0O H OOpaTHYIO IPONOPLUOHATBHEIE
' 3aBHCUMOCTH, UX Irpaduku
45 OyHkIHH Y =X?, Yy = X°
4.6 Oyukuuny = [lx, y = |x]|
4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHM

9 KIIACC




Kon

IIpoBepsiembliidjieMeHTCOIePKAHUSA

1 Hucna 1 BBIYUCICHUS
11 PanmonanbHble uMCIa, WppAlMOHATBHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIe
' JEeCSITUYHBIE IpOOU
MHOX€eCTBO AEHCTBUTEIbHBIX YUCEN, NIEHCTBUTEIbHBIC YHCIIA KaK OECKOHEUHBIE
12 JecATU4HbIe ApoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM
' JNEHCTBUTEIBHBIX qyucel U KOOpJAUHATHOU IIPSIMOM.
CpaBHEHUEIEHCTBUTEIBHBIXUNCEI
13 Apudmerndeckne IeHCTBHS C ACHCTBUTEIBHBIMHI YUCIAMH
N3mepenusi, mpuOImKeHus, OoleHKH. Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MHPA,
14 JUIUTENILHOCTh IPOLECCOB B OKpy»KaromeM mupe. IIpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh Npubimxkenus. Okpyrienue uucen. [Ipukuaka u oreHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OTHONTIEPEMEHHOM
2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOJSIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPaTHBIM
04 bukBanpatHoe ypaBHeHue. Ilpumepsl penieHuss ypaBHEHUN TpeTbed W
' 4eTBEPTOM CTENEHEN Pa3IoKEHUEM Ha MHOXKHUTEIN
2.5 PemennenpoGHO-paimoHaIbHBIXypaBHEHU I
2.6 CucreMblypaBHEHHM
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
29 Pemenne cucrem NByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEHHOE, a JAPyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpeTALUs CUCTEMBI YPaBHEHUI ¢ ABYMS EPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKkuM CrocoooM
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHHBIX HEPABEHCTB ¢ OJHOM MEPEMEHHOU
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON
2.15 KBanparHbleHepaBeHCTBa
216 I'padmueckas uHTEepmpeTanusi HEPaBEHCTB U CHCTEM HEPABEHCTB C JABYMS

NMEPpCMECHHBIMU




3 OyHKIIUA

31 KBagparnunas ¢ynkius, e€ rpaduk um cBoiictBa. [lapaboma, KoOpaIuHATHI
' BEPILIMHBI TapadoIIbl, OCh CHMMETPUU MapadoJIbl

3.2 I'paduku pynkimii y=Kkx, y=kx+bu ux cBoiicra

3.3 I'paduku pynkimii y=K/X, y = X°u ux cBoiicTBa

3.4 I'paduku QyHKIHMI 1 UX CBOHCTBA
4 YucoBblenocaeJ0BaTeIbHOCTH

i1 Ompenenenue u crocoObl 33/laHKSI YMCIIOBBIX ITOCIIEI0OBAaTEIbHOCTEH. 3amanue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU popmyrnoi u hopMyIoi N-To wieHa

42 Apudmernueckass mnporpeccus. DopMmynbl N-ro  wieHa apu(pMeTHUIECKOH
' IPOTPECCHHU, CyMMBI TIEPBBIX NUICHOB

43 I'eomerpuueckas mporpeccus. @Dopmynbl N-ro  4YiIeHa TE€OMETPHUECKON
' MIPOTPECCHH, CYMMBI TIEPBBIX NUJICHOB

A4 N300pakeHne WIEHOB apH(PMETUYECKOH M T'€OMETPHYECKOH MporpeccHid
' TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH 1 SKCIIOHEHIIMAIBHBIPOCT

4.5 C0KHBIETIPOLIEHTBI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

KoanposepsiemororpetoBannsi

IIpoBepsiemble TPeOOBaAHMS K NPeAMETHBIM
pe3yJbTaTaM 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'O 00111€T0
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMU: MHOXKECTBO,
IIOJIMHOXKECTBO, ~ OIEpallMd  HAJ  MHOXECTBAMY,
YMEHHME OINEpUpOBaTh HOHITUAMM: Tpad, CBS3HBIN
rpad, AepeBo, LMK, NPUMEHATh UX IMPH PELICHUU
3aJa4;  yYMEHHME  MCHOJb30BaTh  Ipaduyeckoe
IIPEJICTAaBICHUE MHOXKECTB JUIsl OIMCAHMS peabHbIX
IIPOLIECCOB M SIBJICHUM, NpU pElIeHUH 3a4ad U3

APyrux y‘le6HI>IX npeaIMCTOB

YMeHHe onepupoBaTh IOHATUAMH: OIPEAECICHUE,
aKCuoMa,  TEeOpeMa,  JOKa3aTelIbCTBO,  yYMCHHE
pacro3HaBaTb MCTUHHBIE U JIOKHBIC BBICKA3bIBAHUA,
IIPUBOAUTH IPUMEPHl U KOHTPIPUMEDPBI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUSA BBICKQ3bIBAaHU U

YMeHue onepupoBarh MOHATHUSAMHU: HAaTypaJIbHOE
YHUCJIO, IMPOCTOE M COCTAaBHOE YHCIO, JEIMMOCTh
HaTypaJIbHbIX YHCEN, TNPU3HAKU JEIUMOCTH, LEJIO0e
YUCJIO, MOAYJh 4YHCIa, OOBIKHOBEHHas Apo0b U
JnecaTU4Has JpoOb, CTaHAAPTHBIA BHJ 4YHCIA,
palMOHAIBHOE 4YHCJIO, HPPALMOHAIBHOE YHCIIO,
apu(MEeTHUYECKH KBaJpaTHBIH KOpPEHb; yMEHHUE
BBIMIOJHATh JEMCTBHUSI C YHUCIAaMH, CpPaBHUBATH H
yHOpSAOYMBATh YHCIA, MPEACTABIATh 4YHCIA Ha
KOOPJMHATHOW TPSAMOMW, OKPYIJIATh YHWCIA; YMEHUE

ACJIaTh IPUKUAKY U OLICHKY pPC3yJibTaTa BBIYHCIICHUI

YMeHne oneprupoBaTh NOHATUSIMU: CTENEHb C LIEIBIM
nokasaresem, apuMeTHUecKuil KBaJpaTHbBII KOPEHb,

MHOTOYIEH, anreOpamdeckas JpoOb, TOXKIECTBO;




3HAKOMCTBO C KOpPHEM HaTypaJIbHOI CTEeNeHU OoJIbIIe
CIMHUIIBI; yYMEHHE  BBIIOJHATH  PAacy€Thl 110
dbopmynam, mpeoOpa3oBaHUsS  IENIBIX, JPOOHO-
palMOHAIBHBIX  BBIPAKEHUW U BBIPAKECHHUU C
KOPHSIMH, Pa3joKeHHe MHOTOWIEHA HA MHOXKUTEIH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OPMYN Pa3HOCTH

KBaJApaToB U KBaJipaTa CYMMbI U pa3HOCTH

YMeHue  onepupoBaTh  NOHATHAMM:  YHUCIIOBOE
PaBEHCTBO, YypPAaBHEHHE C OJHOW IEPEMEHHOM,
4HCJI0OBOEC HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHO;
YyMEHUE  pelarb JIMHEMHbIE W KBaJpaTHBIC
ypaBHEHMsI, JAPOOHO-PALMOHANBHbIE YpPaBHEHUS C
OJIHOW IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEMHBIX
YPaBHEHHUH, JINHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHBIC ¥ IPOOHO-pAIIOHAIEHBIC HEPABEHCTBA C
OIHOM NEPEMEHHOH, B TOM YHCJIE IPU PEUICHUH
3a/1a4 U3 IPYrux NpeIMETOB M IPAKTUYECKHUX 3a]1ad;
YMEHHME HCIOJb30BAaTh KOOPAMHATHYIO MPSMYI0 U
KOOPJMHATHYK0  IJIOCKOCTh  JUIsl  M300pakKeHUsI

pelieHnit ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAME: QYHKIHUS, Tpaduk
byHKINH, HYyJIN ¢$byHKIIUY, IIPOMEKYTKH
3HAaKONOCTOSIHCTBA,  NPOMEXYTKM  BO3pacTaHus,
yObIBaHMS, HauWOoOJIbIlIee W HAWMMEHbBIIEe 3HAYCHUS

(GyHKLINHU; YMEHHE ONepupOBaTh MOHATUAMU: TpsMas

MPOTIOPIIMOHAIEHOCTB, JTMHEHHas GbyHKIHA,
KBaJIpaTHyYHas byHKIHSA, oOpartHas
MPOMOPLUOHAIBHOCTb, napaboia, runepoona;

YMEHHE CTPOUTh TpauKu (PYHKIHHA, HCIOIH30BAThH
rpaduKu NI OTMPEETICHUsI CBOWCTB TMPOIIECCOB U
3aBUCUMOCTEH, [UJIs pelleHus 3aJady M3 JAPYTrux
y4eOHBIX NPEIMETOB U pealbHOM >KU3HHU; YMEHHE
BBIpaXaTh  (QopMynamMu  3aBUCUMOCTH  MEXIY

BEJIIMYNHaAMU

YMmenue OneprupoBaTh INOHATUAMMN:

I0CJIEI0BATENBHOCTb, apudmernyeckas 17§




reOMETPUYECKas IPOrPECCUH; YMEHUE UCIOJI30BATh
CBOICTBA MOCJEIOBATEIBHOCTEN, (DOPMYITBI CYMMBI U
o0uiero 4jgeHa MpU pelIeHUU 3a7ad, B TOM YHUCIE
3aja4 W3 JIPYTHX Y4eOHBIX NMPEIMETOB U pealbHOU

KHN3HU

YMeHue pemiath 331a4u pa3HbIX TUIIOB (B TOM YHCIE
Ha MPOLIEHTHI, JOJIM U YacTH, JBUXKEHHE, padoTy,
LIEHY TOBApPOB M CTOMMOCTb IIOKYNOK M YCIYT,
HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpPABICHUS JIUYHBIMHU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE COCTaBIISThH
BBIPAKCHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO
YCIJIOBHIO 33/1a4H, UCCIIEI0BAThH MOJYYEHHOE PEIICHHE
U OLEHUBaTh MPaBJONOAOOHOCTh  IOIYYEHHBIX

PE3yJIbTaTOB

10

YMeHue onepupoBaTh MOHATUSAMH: (QUrypa, TOUKA,
OTPE30K, npsimasi, Iyd, JIOMaHas, yroJL,
MHOI'OYTOJIbHUK, TPEYroJbHHUK, PaBHOOEIPEHHBIH U
PAaBHOCTOPOHHUI TPEYIOJbHHUKH, IPSMOYTOJIbHBIN
TPEyrojbHUK, MeIuaHa, OuCCeKTpuca M BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK, MApaUIeIOrPaMM,
poMO,  NpSAMOYrOJBHUK,  KBajgpaT,  Tpameuus;
OKPY’KHOCTb, KpYyI, KacaTellbHas; 3HaKOMCTBO C
POCTPAaHCTBEHHBIMU (UTypamMH; YMEHHE pellaTh
3a/1a4d, B TOM YHUCJE U3 ITOBCEJHEBHON JKHU3HU, HA
HaxO0XJICHUE F€OMETPUYECKUX BEIINYUH c

MIPUMEHEHUEM M3YUYEHHBIX CBOMCTB QUIyp U (HaKkToB

VYMeHue oneprupoBaTh NOHATHUSME: PaBEHCTBO (uUryp,
PaBEHCTBO  TPEYTOJbHHUKOB; MapajUICIbHOCTh U
NEepHCHANKYISIPHOCT  OPSAMBIX,  YTOI  MEXAY
NPSAMBIMH, NEPHEHIUKYJIAP, HAKIOHHAsA, IPOEKIIUA,
nogobue  Guryp,  MOAOOHBIE  TPEYrOJbHUKH,
CUMMETPUA OTHOCUTCIIBHO TOYKHW U pr[MOfI; YMCHUC
pacno3HaBaTh PaBEHCTBO, CHMMETPUIO M MMOJ00HE
buryp, mnapajenbHOCTh U MNEPIEeHIUKYISIPHOCTD

MMPAMBIX B OKPY?KArOIIEM MUPEC
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12

13

VMeHHe  OnepupoBaTh  TMOHATHUSMH:  JUIMHA,
paccTosiHue, yroi (BeJIMYHHA yIiia, CHHYC ¥ KOCHHYC
yIrjla TPEeyrojbHUKA), IUIOIIA/b, YMCHHUE OIICHUBATH
pa3sMepbl TPEAMETOB U OOBEKTOB B OKPYKAIOIICM
MHpE; YMEHHE MPUMEHATh (GOpMYJbI MepuMerpa u
miomaan MHOT'OYTOJIBHUKOB, HNJIMHBI OKPYXHOCTH U
wiomamd  Kpyra, o0beMa  MPSIMOYTOJLHOIO
napajuie/ienumnea; yMEHHE TMPUMEHSATh PU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TPEYTrOJIbHUKA, TeopeMy [Mudaropa,
TPUTOHOMETPHUUYECKUE COOTHOIICHHSI TSt

BBIYMCIICHUS IIMH, PACCTOSIHUM, IIJIOIIAEH

YMmenne wu300paxkarh IUIOCKME (GUTYpPBI W UX
KOMOWHAIMU, IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C
IIOMOIIIBI0 YEPTEKHBIX HHCTPYMEHTOB 5
AJIEKTPOHHBIX ~ CPEACTB IO  TEKCTOBOMY  WIIH

CHUMBOJIbBHOMY OITMCAHUIO

VYMeHue onepupoBarh MOHATUAMHU: HPSIMOYIOJIbHAs
CHUCTEMa KOOpAUHAT; KOOPAWUHATBI TOYKH, BEKTOP,
CymMMa BEKTOpOB, NPOU3BEACHUE BEKTOpPA HA YHUCIIO,
CKAJIIPHOE  IPOM3BEIECHHE  BEKTOPOB;,  yMEHHUE
UCIIOJIB30BaTh  BEKTOPBl W KOOpAMHATBHI  JUIA
IIPEACTABJIICHUS [aHHBIX W pELIeHUsA 3a7ad, B TOM
quclie U3 JPYruX Y4eOHBIX MPEIMETOB U PEabHOU

JKHN3HHU
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YMeHne ornepupoBaTh MOHITHSMU: CTOJIOUKOBBIE U
KpYTOBbIE JUarpaMMmBbl, TaOJIHIIEL, cpenHee
apupMeTHYECKoe, MeJuaHa, HauOoJblIee U
HauMEHbIIIee 3HAUeHUs, pa3MaxX YHCIOBOTO HabOpa;
yYMEHHE HU3BJIEKATh, HHTEPIIPETUPOBATH 5
peoOpa3oBhIBATh HHPOPMAIIHUIO, MIPEACTABICHHYIO B
Ta0NMIaX ¥ HA JUarpaMmax, OTPaKaroIIyr0 CBOMCTBA
U XapaKTEPUCTUKU PEAIbHBIX MPOLECCOB U SIBICHUN;
YMCHI/IC paCHO3HaBaTI> N3MCHUYUBLIC BCINMYUHLI B

OKpYXaroIleM MUpe




15

YMeHue onepupoBaTh MOHATUSAMHU: CIIYYaHHbBIA OMBIT
(cmyuyaliHBIN AKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(o7eMeHTapHBIi  MCXOMA)  CIy4yallHOrO  OIbITa,
ciy4yaiiHOe COOBITHE, BEPOSATHOCTh COOBITHUS; YMEHUE
HAaXOJUTh BEPOATHOCTH CIIy4allHbIX COOBITUH B
ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTApHBIMU
COOBITUSIMM; yMEHHE pellaTh 3aJadydl  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIb30BaHHEM
IpaBuja YMHOKEHHS; yMeHUue OLICHUBATH
BEPOSTHOCTH pEATbHBIX COOBITHH M SIBICHHH,
[IOHUMATh pPOJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI B OKPY)KaIOLIEeM MUPE U B
JKA3HU; 3HAKOMCTBO C IIOHATUEM HE3aBUCUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCET U

€TI0 pOJIbIO B MACCOBLIX SABJICHHAX

16

YMeHue BpIOUPATh MOAXOMAAIIUN W3YUYEHHBIH METOJ
IUIl  pelieHusi  3aJavyd, OPUBOAUTH  PUMEPHI
MaTeMaTUYECKNX 3aKOHOMEPHOCTEH B TIPUPOJAC U
JKU3HH,  pacrlo3HaBaTh  NPOSBICHHE  3aKOHOB
MaTEeMaTUKd B HCKYCCTBE, OMHCHIBATh OTACIbHBIC
BBIJIAIONIMECS PE3YIbTaThl, IOJIYYEHHBIE B XOJE
pa3BUTHA MaTEeMAaTHKH KaK HayKH, MPHUBOJIUTH
MpUMEPHl MATEMAaTHYECKUX OTKPBITHN U UX aBTOPOB

B OT€UYECTBEHHOU U BCCMI/IpHOI>'I HCcTopun




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsie u nensie yucna. [IpusHaku 1eIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE W JIECATUYHBIE  JpoOH,  TPOLEHTHI,  OECKOHEUHBIE
' MIEPUOINICCKHE POOH

1.3 Panmonaneueie yncna. ApudmMerndyeckue onepannuy ¢ pauuioHaIbHBIMU YUCIIaMU
14 HevictButenbHble 4yucia. ApudmeTndeckue omnepanuud ¢ ACHCTBUTEIbHBIMHU
- YUCIIAMU

15 [IpubnmxEéHHbIE BBHIYKMCICHUS, TpPaBUJa OKPYIJICHHs, TMPUKHUIKA M OIEHKA
. pe3ynbTaTa BEIUMCICHUN

2 Anre0pandecKueBhIPAKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokazareneM. CTeneHb C pauUMOHAIbHBIM IOKA3aTENEM.
- CaoiicTBacTeneHu

2.3 MHorousIeHBI

24 AnrebpanyeckasipoOb

)t Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHHU. HenictBus c
. apupMeTUUECKUMH KOPHIMHU HaTypalbHOU CTETICHU

3 YpaBHEHHUS 1 HEpABEHCTBA

31 Lenbie u JTPOOHO-pallMOHATEHEIE YpaBHEHHS. Cucremsl u
. COBOKYITHOCTHYPaBHEHU

39 Lenbie " JTPOOHO-palIMOHATIEHEIE HEPABEHCTBA. Cucremsl "
. COBOKYITHOCTHHEPABEHCTB

3.3 PemnrennerekcroBuIx3agad

4 YucrioBbienociie10BaTeIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI3aJaHUATIOCIIEAOBATEIILHOCTEHN

42 Apudmerndeckass u reomeTpuueckas mnporpeccuu. Dopmyna  CIOKHBIX

IIPOLICHTOB




DyHKIMHU

OyHKIMS, CMOCOOBl  3amaHus  (YHKIIHH.

I'papux  Pynxmuu. OOnacte

OTIpeNieNIeHUs] 1 MHOXKECTBO 3HaueHui (pyHkuuu. Hymun ¢ynkuuun. [IpomexyTku

5.1. 3HAKOINOCTOAHCTBA. [IpOMEXKYyTKM MOHOTOHHOCTH (PYHKUHMU. MakCUMyMbI U
MHUHHUMYMBbI byHKIHH. HauGounpmee u
HaMMEHbIIIee3HaYeHN e yHKIIMUHATIPOMEKYTKE

6 Koopaunats! Ha NpsMOiA U TNIOCKOCTH

6.1 Koopaunartnasinpsimas

6.2 JlexapTOBBIKOOPAMHATHIHAILIIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOTroyrojapHUKH

7.4 OKpy>KHOCTb U KpYyT

7.5 H3mepeHnereoMeTpuieCcKuXBeTnIHH

7.6 BekTophIHAIIIIOCKOCTH

8 BeposiTHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHasCTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padur




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Marematuka. Anrebpa: 7-i kiacc: 0a30BbIil ypOBEHb: yUeOHHK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pex.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenscTBO
«IIpocsenienne»

2. Maremartuka. AnreOpa: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK, 8 Kitacc/
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pex.
TensikoBckoro C.A., AkinoHepHoe o0uiecTBo «M3aaTenbcTBO
«IIpocsemieHue

3. Maremaruka. Anredpa: 9-i kiracc: 6a30BbIN YPOBEHB: YUCOHUK, 9 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkimoHepHoe o01iecTBo «M3aaTenbeTBo
«lIpocsenienne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Meroanyeckoe mocooune K npeIMeTHOW JIMHUHM yueOHUKOB 110 anreope 0. H.
MakapserueBa, H. I'. Munniok, K. U. Hemmkosa u ap. Matemartuka. Anrebpa 7-
9 xnaccel. ba3oBblii ypOBEHbD.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. bubmoreka [IOK



