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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYNBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX /ISl aIalTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUA. OCBOCHUE Kypca aireOphl 00eCIeunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOATENIbHON JESTENIbBHOCTA OO0YYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA 0O0yUeHUSI.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHUM: «Yucaa v BBIYMCIEHUS Y, «ANreOpandecKkie BhIpaKEeHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMH €ro JMHUAMH. B Xxoje wu3yueHuss y4yeOHOro Kypca OOydaroIMMCs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHus U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkarenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHHIo.



Copepxanue AByX alreOpandeckux JUHUN — «AITreOpaniecKue BhIPaKECHUS
U «YpaBHEHMS] U HEPAaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHHIO Y OOYYAIOIINXCS
MaTEeMaTHYeCKOTo amnmapara, HEOOXOAMMOIo ISl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAKEHUN. AJredpa JeMOHCTPUPYET 3HAUCHHE MAaTEeMaTHKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOyudeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHHE HaBbIKAMU
JeAYKTUBHBIX paccyxacHuii. [IpeoOpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIEHO Ha MOJy4YeHUe
oOyJaroluMucs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CrOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOIh30BaTh Pa3INYHBIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATHKHU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIH BKIIOYACT CIEAYIONIME OCHOBHBIC pa3felibl COACpPKaHUS:
«Uucna © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemeno), B 8 kmacce — 102 ygaca (3 yaca B Heaento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSTHUYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroil. IloHsTwe palMOHAIBLHOTO 4HCIA, 3aluCh, CpPaBHEHUE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX  4Hced. Apudmernyeckue JEHCTBUS C
paluMOHAIIBHBIMU YUCIaMH. Pemenue 3aiad u3 peaibHOM MPAKTUKU HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpejesieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpe/eNieH s, 3auch 00nbIIuX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4d Ha
IPOLIEHTHI, PELIEHUE 3324 U3 PEAJIbHON MPAKTUKH.



[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pPAa3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[lepemeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BhIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS TOJTOOHBIX CIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKPAIEHHOIO YMHOXKEHMS: KBaApar
CyMMBI M KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWja MpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCUIIBHOCTD YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIIO KOPHEN JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX YpPaBHEHUW C JBYMsS I[EPEMEHHBIMU. PelieHwe cucTeM ypaBHEHHM
cnocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopannara Touku Ha npsitMoi. UucioBble TPOMEKYTKU. PaccTosiHre MExXy
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOYKHM Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Urenne rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. [paduk
dbynknuu. CroiicTBa pyukuuii. JInnelinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX ypaBHEHUH M CHUCTEM JIMHEWHBIX
YPaBHEHHUM.

8 KIIACC

Yucaa v BBIYMCICHUSA

KBagpatueiii kopeHb u3 uwncna. [lonsitue 00 uUppanvoHAIBPHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUST HPPAIMOHATBHBIX yucen. CBolcTBa apuMEeTHUIECKUX
KBaIPAaTHBIX KOPHEW U WX MPUMEHEHHE K MPe0oOPa30BAHHUIO YMCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [[€ICTBUTENbHBIC YUCIIA.



CremneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKMCh YNCTA.

AnredOpandecKkue BbIPAKEHUS

KBagpaTHblil  TpEXuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpandeckod apoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonanpHbIC BRIpOXKEHHS U X ITpeoOpa30BaHue.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJUHENHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[lonsitue @ynkuuun. OOnacTh ONpeAeNieHUsT W MHOXKECTBO 3HAYEHUH
¢bynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢ynkuun. YUrenune coiicTB ¢yHKuMu 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKmun y = X2, y = X3, Y = X, y=|X|. ['paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbIe 4Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHCUYHBIC
JEeCATHYHBIC APOOH. MHOXKECTBO JCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIEC JACCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIIHBIX YUCEIl U KOOPAUHATHOMN MIPSIMOMU.

CpaBHeHHE JICMCTBUTEIBHBIX 4YHCEN, apU(dMETHUYCCKHE ACHCTBHS C
JICUCTBUTEIIBHBIMH YHCJIAMH.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHpa, JJIUTEIBHOCTh TMPOILIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnmxEHHOE 3HaUYCHWE BEJIMYMHBI, TOYHOCTH NMpuOIKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEpaBeHCTBA



JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEICHEW pa3JI0KEHHEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

YpaBHEeHHE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JNMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOoU. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNiepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMsS
MIEPEMEHHBIMM.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MapadOJIbI.

I'paduxu pyskmmit: y = kx, y = kx + b, y = k/x,y =x3,y = VX, y = |x| , u ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOI dopmynoii U Hopmysoit N-ro wieHa.

Apudmernueckass u reoMmerpudeckas mnporpeccur. PopMmynbl N-ro YieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PpMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M SKCIMOHEHUUAIBHBINA POCT.
CIoHbIE NPOLIEHTBHI.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuHoCTHBIE Ppe3yJbTaThbl OCBOCHHUS TMPOrpaMMbl  y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:
1) naTrpuoTHYeCcKOe BOCIMTAHME:



IIPOSIBICHUEM HMHTEpeca K IMPOUUIOMY W  HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHUIO TUUECKHUX MPOOJIEM, CBA3AHHBIX
C DIPAKTUYECKHM IIPUMEHEHHEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHHEM BAaXXKHOCTHM MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEIMHON NpodecCHOHaIbHOM
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPHH 0Opa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyX JACHHUN, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaUuel B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEIOBEKA, MPUPOJIbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEUYECKOU
NEeATEIbHOCTH, 3TANoB €€ pa3BUTHA W 3HAYMMOCTHU JJI PA3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKOW KYJIbTYpOH KakK CpPEACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NesTEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKWE 3HAHHUS B HWHTEpPECaX CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30POBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryspHas Qu3nyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pIEKCUU, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTalUel Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYNKOB U



OLICHKM MX BO3MOXHBIX MOCJIEICTBUM ISl OKPYXKAIOLIEH CpeAbl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa dKOJOTHIECKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WJEH, IIOHATHUS, TUIIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJAMETHBIE PE3YJIBbTATbBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3zoBble ornueckue aAeicTBu:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIYy IOHATUAMH, (OPMYIHPOBATH
OTpEeNeNeHUs]  TOHATUN, YCTAHABIWBATh CYIIECTBCHHBIM  TMpPHU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHpPHHHMATh, (OPMYIUPOBATH U  TPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIC;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
npotuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HMCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3dupaTh JOKA3ATEIHLCTBA MATEMATUUYECKUX YTBEPKACHUH (MIPSAMbIE U OT
MIPOTUBHOT0), MPOBOAWTH CAMOCTOSITCIIBHO HECIIOKHBIC JT0Ka3aTeIhCTBA
MaTeMaTH4ecKnX (aKTOB, BHICTpaWBaTh AapPTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pElICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOAUTH [0 CaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIN
DKCIEPUMEHT,  HEOOJBIIOE  MCCIEAOBAaHHWE IO  YCTaHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENILHO (hOpMYJIHPOBaTh 0000IIEHUS M BBIBOJIBI 110 pe3yJibTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
MIPE/INOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBIISAITh HEJOCTATOYHOCTh M U30BITOUHOCTh WH(MOpMAIUK, JIaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a49H;

BBIOWPATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWHDOpMAIMM H WLUIIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMam#, WHOW TrpaduKod M HX
KOMOMHAIMSIMU;

OIICHWBATh HAAEKHOCT, WH(OOPMAIMU TIO KPUTEPHUSAM, TPEIIT0KCHHBIM
yauTesneM Uik chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QPOPMYJIHMpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJYYE€HHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BONMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JIeMbl, peIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa MTOUCK
pelIeHusi, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapYyXUBaTh PAa3IMYME M CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUH;



e TIOHMMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMAaHTHOW |
WHIUBUIYyAIbHOW paOOTBl TPH PEIMICHWH YYEOHBIX MaTEMaTHYCCKUX
3a/1ay;

e TPUHUMATH 1EJIb COBMECTHOU JEATEIBHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e YYacTBOBAaTh B TPYNMNOBBIX (¢opMax paboTel (0OCYyXKAeHUSA, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTH€), BBINOJHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOU JCUCTBUS C JPYTUMHU YICHAMU KOMaH/Ibl,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTCPHUSM,
chOpMYITMPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeHCTBUS
Camoopranuzamnus:

¢ CAMOCTOSITENIFHO COCTAaBIATH IUJIaH, AJITOPUTM PEIICHUs 3aJadu (WIH €To
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

e BIageTh crmoco0aMyd CaMOIPOBEPKH, CAMOKOHTPOJS TMporecca |
pe3ynbpTaTa perieHusi MaTeMaTHIeCKON 3a1auH;

e TPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TPH pEIICHUU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;

+ OLIGHWBATh COOTBETCTBHE PE3yJbTaTa ACSITEILHOCTH TOCTABICHHOW €U
U YCJIOBHSM, OOBSICHATH MPUYUHBI JOCTKCHUS WM HEJOCTIKCHUS T1EITH,
HAXOJIUTh OIMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce OOyYalOUIUHCS TMOJYYUT CICIYIONTHE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

BreimonHsaTh, codeTas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apuU(PpMETHUECKHE
JEHCTBUS C pallMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3HaueHMsI YWCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3zHOOOpa3HbIC
CHOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUI IPOOHBIX BBIPAKEHUM, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuTh OT oxHOM (DOPMBI 3aIIUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).



CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIA.

OKpyrasTh YKCIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACUCTBUSA CO CTENECHSIMHU C HATypPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATP  NpPU3HAKU ~ JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PemaTte npakTUKO-OPHUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHHI MPH 3alaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BeInonHATE  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYWICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOWJIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIEr0o MHOXUTENs, TPYIIUPOBKU CJIaraeMsiXx,
IpUMEHEHHUs (OPMYII COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYWIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
W3 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATBHON MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepATs, sABIIsSIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpadudecKkue METOIBI IPH PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaUK JIMHEWHOTO YypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YPaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKy.



CocraBisTh W pemiaTh JUHEHMHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUI TI0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 ITOJTyYECHHBIN pe3yJIbTarT.

DOyHKIMHA

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJIAMHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOUMOCTB,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIKIO U3 IPadUKOB peajbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJiacce oOyYarolmMiicsi MOJIYYUT CIIECIYIOIINUE
MPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HayajdbHbIE MPEJACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCceN JJIS CpaBHEHUsS, OKPYTJICHHUS U BBIYUCICHUHN, N300pakaTh I€UCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKECHUM, COAEpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeit u crenieHeit uucia 10.

AsredOpanvyecKue BbIPpAKEHUA

[IpyMeHATH, TOHSTHE CTENEHU C IeJNbIM IOKa3aTeJIeM, BBIMOJHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.

BEITIONHATE TOXIECTBEHHBIE MPE0oOpPa30BaHMs PANMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu APOOsIMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[IpuMeHsTh MpeoOpa30BaHUs BRIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiath NMHENHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM YPABHEHWH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKknx mpeacTaBiieHnid (yCTaHABIUBATh, UMEET



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

[lepexonuTh OT cJIOBECHON (GOPMYTUPOBKH 3adauu K €€ anredpanveckont
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OILICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyo WUIIOCTPALMI0 MHOXKECTBA PpEUICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIMHA

[loHrMaTh W UCMHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAueHHE (PYHKIHUMU 1O 3HAYCHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBA (PYHKINH 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y = k/x, y = x2,y = x3,y = ||, y = VX, OIHCBIBaTb CBOWCTBa YHCIOBONA
dbyukiuu no e€ rpaduxy.

K xoniy oOyueHus B 9 kjacce 0Oydaroumuiics TMOJYYUT CIEIYIONTUE
MpEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCJIEHUS

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoimonHATh  apuMeTHYeCKue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU T[OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY pPE3yJbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiaty nuHEWHBIE WM KBaJApaTHbIC YpPaBHEHUS, YpaBHEHHUS, CBOJSIIHECS K
HUM, TIPOCTEHIITNE TPOOHO-PAITMOHAIBHBIE YPABHECHHSI.

Pemlare cucremsl IBYX JIMHEWHBIX YPaBHEHUU C ABYMS IEPEMEHHBIMU H
CHUCTEMBbI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISETCS JTUHCHHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpamdeckuM CrocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM yYPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBIeHNnH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUN pELICHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pELICHNE HEPABEHCTB HA YKMCIIOBOM NPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIbIO
CUMBOJIOB.



Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbBl  HEPABEHCTB,
BKJIFOYAIONINE KBAJpaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATH PEIIEHUE C HOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

PacrosnaBaTh (yHKIHHM W3YYeHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHYECKH

pacIioyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIM Buga: y = KX, y
=kx+b y=klIx,y=ax2+bx+c,y=x3,y= \/X, y = |X|, B 3aBUCHMOCTH OT
3HaYeHUHN K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

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

Pacnio3naBaTh KBaApaTUyHyrO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCHU MpU
Pa3HbIX COCO0aX 3aaHMsL.

BBIMIONHATS  BBIYMCIIEHHST C  HCIOJIb30BaHHEM (OpPMYJ N-ro  4jeHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAMHU Ha KOOPIMHATHOU
IJIOCKOCTH.

Pematp 3a7aun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEAIbHOM >KU3HU (C UCIOIBb30BAHUEM KaJbKYyJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
poBepsIeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOeHHs OCHOBHO
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BBIYMCIECHUS
11 BbmonHsATe, coderas  yCTHbIE M NHCbMEHHbBIE  NPUEMBIL,
' apudMeTHuecKue NeiCTBUS C pallMOHAILHBIMU YUCIIAMHU
Haxomuth ~ 3Ha4YeHWs]  YMUCIOBBIX  BBIPAXKEHHH,  NPUMEHSATh
1.2 pa3sHooOpa3Hble cIIOCOObI MU MPUEMBI BBIYUCICHHS 3HAYCHUNH APOOHBIX
BBIPAXEHU, COlepKalUX OOBIKHOBEHHBIE U AECATUYHBIE ApOoOU
[Tepexoaute 0T omHOM (opMbl 3amMcH 4YMcen K  JIpYroi
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO 1po0Bb)
14 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OKpyTIATh uncia
BBINONHATE NPUKUAKY U OLIEHKY pe3ylbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAXKECHHWU. BBIMONHATE JOEWCTBUSA  CO
CTENEHSIMU C HATypaJIbHBIMU MOKA3aTENIMU
17 [IpuMeHsTh TpHU3HAKKU JAETUMOCTH, pa3lIOKEHHE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEIl
Pemarp  mpakTUKO-OpUEHTHpPOBAaHHBIE  3aJauM,  CBS3aHHbIE C
OTHOLIEHUEM BEJIMYUH, MIPONIOPLIHOHAIBHOCTBIO BEJIMYMH,
1.8 MPOLEHTAMH, HWHTEPIPETUPOBATh pE3yJbTaThl pElIeHus 3agad C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanuecKue BbIpAXKEHUS
21 Hcnonp3oBarth anreOpanvyeckyr0o TEPMHUHOJOTHIO M CHMBOJMKY,
IPUMEHSTH €€ B IPOLIECCe OCBOSHMS yUeOHOT0 MaTepuaa
29 Haxomuth 3HaueHHs: OYKBEHHBIX BBIPAKEHUN TMpH  3aJaHHBIX
3HAUEHUSIX IEPEMEHHBIX
23 BeinmonHATe npeoOpa3oBaHMs IEJIOTO0  BBIPRKEHUS B  MHOTOWIEH
IPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
2.4 BBINOIHATE YMHOKEHHE OAHOWIEHA HA MHOTOYICH M MHOTOWIEHA Ha




MHOTOYJICH, MPUMEHATh (OpPMYNBl KBajapaTa CyMMbl U KBajapaTa
pa3HOCTH

OCYH_IGCTBJISITB PAa3JI0KCHUC MHOT'OYJICHOB HA MHOKHUTCJIN C IIOMOIIBIO

2.5 BBIHECEHMSI 32 CKOOKHU OOILIEr0 MHOXHTENS, TPYINITUPOBKU CIaracMbix,
npuMeHeHHs (HOpMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTH NpeoOpazoBaHUsl MHOTOUICHOB JJIS PEMICHUS PasITHHBIX
3a]1a4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IPAKTUKHU
27 Hcnonb30BaTh CBOWCTBA CTENEHEW € HATypajIbHBIMH I0Ka3aTEJIIMU
' JUTsL Ipeo0pa3oBaHus BbIpAXKCHUIN
3 VYpaBHEHMs U HEpAaBEHCTBA
Pemate JsMHENHHBIE YpaBHEHUs C OJHOM IIEPEMEHHOM, IPUMEHSS
3.1 IpaBuia Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCUIBHOMY €MY.
ITpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 HpHMeHﬂTUL rpadpuyeckue MeTOJbl MpPH PELICHUH JIMHEHHBIX
YpaBHEHUH U UX CUCTEM
33 [TonGupath npumepsl Hap YUces, ABISAIOIUXCS PELIEHUEM JTMHEHHOro
YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CrpouTth B KOOpAMHATHOM IIOCKOCTH Ipa)uK JTMHEHHOTO ypaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMU; TIOJB3YSICh TPadUKOM, TPUBOIUTH HPUMEPHI
pelLleHMs] YpaBHEHHUSI
35 Pemate cucremsl 1ByX JIMHEHHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU,
' B TOM 4HCJIe TpapUUeCcKu
CocTaBisTh U pemnath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHMH 110 YCIOBUIO 3aJlaul, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJIY4YEeHHbIN pe3yibTar
4 Koopaunats! u rpadpuku. @yHkuun
N300paxaTh Ha KOOPJAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJHMHATaM, Jy4Hd, OTpPE3KH, HHTEpBaJIbl, 3alUCBIBATh
YHCIJIOBBIE TPOMEKYTKH Ha alIredpandeckoM si3bIKe
492 OrmedaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM
KOOpJMHAaTaM
43 Crpouts rpaduku nuHeiHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUU Y
| = |x]
OnwuceiBaTh C MOMOIIBIO (YHKIMN HM3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJINYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 HaxoauTs 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduyeckuid crnoco0 TMpeACTaBICHUS M aHAIM3a
4.6 uH(poOpMaluK, U3BJIEKaTh U HWHTEPIPETUPOBATh HH(OpPMALMIO U3
rpauKOB pealibHBIX MPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kox .
T IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaThbl 0CBOeHUs! 0CHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna U BBIYUCICHUS
Hcnonb3oBaTe  HayalbHbIE  TNPEACTABIEHUS O  MHOXECTBE
11 JNEHCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHMSI, OKPYIJICHHUSI ¥ BBIYUCICHHM,

n300pakaTb JEHCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPAUHATHOU
IPsIMOI




1.2

[IpumensiTb  MOHATHE  apuU(METHYECKOro  KBaJApPaTHOTO  KOpHS,
HAaXOJUTh KBaJpaTHbIE KOPHHU, HCIIOJNb3ysd MPU HEOOXOAUMOCTH
KaJIbKYJIATOP, BBINOJIHATH peoOpa3oBaHUsl BbIPAKEHUHN, COAEPKAILINUX
KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnone3oBark 3amucu  OOJBIIMX M MaJBIX YHCEII C IIOMOIILIO
JECATUYHBIX Ipo0el u cTeneHei yncia 10

2.1

AnrebpanuecKue BHIPAKCHHS

[IprMeHATh TMOHSATHE CTEHCHU C LEJBIM I0Ka3aTeleM, BBIIOJHSIThH
npeoOpa3oBaHusl BBIPAKCHUM, COACPXKAIIMX CTEIEHH C IIEJIBIM
HoKa3arelieM

2.2

2.3

BBIMONHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIDQ)KCHUH Ha OCHOBE MPAaBHJ JACHCTBHI HaJ MHOTOWICHAMH H
anreOpanyecKuMH Jpo0sMu

PackiiaipIBaTh KBaAPATHBIN TPEXUWICH HA MHOKHTEIH

2.4

[TpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUM ISl pEeIIeHUs Pa3IMYHbIX
3a]1a4 U3 MAaTEMaTUKH, CMEKHBIX [IPEIMETOB, U3 pEaJIbHON IIPAKTHKH

3.1

YpaBHEHHMS U HEPABEHCTBA

Pemarp JMHElHBIE, KBaJpaTHbIE YPABHEHMS U pPalMOHAJIbHbBIE
YPaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JABYMs
IIEPEMEHHBIMU

3.2

IIpoBoaNUTE NPOCTEHIINME MCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpapHuecKux
IpeJcTaBlIeHUN (yCTaHAaBIMBaTh, UMEET JIM ypaBHEHUE WIH CUCTEMa
YpaBHEHMH pelleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpouee)

3.3

[lepexoauts OT cioBecHOW (OPMYIUPOBKM 3amadyd K €€
anreOpanvyeckoil MOJIETH C TOMOIIBIO COCTABIICHUS YpPaBHEHHS WIIU
CHUCTEMBl  YpPaBHEHHW, HWHTEPIPETUPOBAaTH B  COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M [OJYyYEHHBIN pe3yJIbTaT

3.4

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
JaBaTb  Tpa@UYECKyl0  WJUIIOCTPAIIMI0  MHOXKECTBAa  pelIeHUM
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

4.1

4.2

9 KIIACC

k/x

OyHKIINU

[ToHumMaTh W UCMONB30BaTh (DYHKIMOHANbHBIE TOHATUS M  S3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuYCHUE
(GYHKLIMU 1O 3HAYEHUIO apryMeHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU
o e€ rpaduky

CrtpouTtsb rpaduku 31eMeHTapHbIX GYHKINN BUIA:

y

, Y =x% y = X% y = [X|, onuChIBaTh CBOICTBa YMCIOBOM (PYHKIUU MO €€

rpaduky

Kon

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI




MPoOBepPAEMOro o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 CpaBHMBaTh M YNOPAJOYMBATH PALMOHAIBHBIE M HppalMOHAIbHbIC
qucia
BeimonuaTe apudmernueckue AeHCTBUS C palMOHAIBHBIMU YUCIIAMH,
1.2 coyerasi yCTHBIE U MHCbMEHHBIE MPHEMBI, BBITOIHATH BBIYUCICHHS C
UppalMOHATIbHBIMHU YUCIIAMU
13 Haxonuth 3Ha4eHMs CTENEHEW ¢ LEIbIME TIOKA3aTeILIMA B KOpHeH,
BBIUUCIISATh 3HAUEHUS YUCIOBBIX BBIPAXKEHUIN
14 OKpyTasTh E[Gf/iCTBI/ITCJIBHLIC 4HCIIA, BBINOMHATS NPUKUAKY Pe3y/IbTaTa
BBIUMCIICHUH, OLIEHKY YMCIIOBBIX BBIPa)KEHUI
2 YpaBHEHUS U HEpaBEHCTBA
21 Pemate  nMHeEHHBIE W KBaJgpaTHbIE ypaBHEHMs, YpPaBHEHMS,
CBOJISIIIIMECS K HUM, TIPOCTEHIINE TPOOHO-pAIlHOHAIEHBIC YPAaBHEHUS
Pemate cucteMsl ABYX JMHEHHBIX YpaBHEHUH C ABYMS I1€PEMEHHBIMU
2.2 U CHCTEMBI JIByX YpaBHEHHIA, B KOTOPBIX OJJHO ypaBHEHHE HE SIBISIETCS
JIMHEWHBIM
Pemate TEKCTOBBIE 3a/7a4yd anreOpanveckuM CrnocoOOM C TOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHUS MJIM CUCTEMbl JBYX YpaBHEHHUHl ¢ AByMs
NIEpPEMEHHBIMH
[TpoBoauTh mpocTeilline HccAeOBaHUS YPAaBHEHHMH U CHUCTEM
24 ypaBHEHHW, B TOM 4YHCIE€ C TPUMEHEHHEM TpapuuecKux
HpecTaBiIeHUui (HanpuMep, YCTaHABIMBATh, UMEET JIM YPaBHEHUE WU
cucTeMa YpaBHEHUH peIIeHUs], €CII UMEET, TO CKOJIBKO)
Pemate  nMHEHHBIE  HEpaBEHCTBA, KBaJpaTHblE  HEPAaBEHCTBA,
2.5 n300paxkaTh pelIeHUe HEPABEHCTB Ha YHMCIIOBOM NPSMOii, 3alMChIBaTh
pelIeHHe C TOMOIIbIO CUMBOJIOB
Pemate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
26 BKJIOHAIOIAE  KBAJPATHOE  HEPABEHCTBO, u300paxkaTb pelIeHue
CHCTEMBI HEpaBEHCTB Ha YHMCIIOBOM TNPSMOH, 3alMCHIBATh pPEIICHUE C
MOMOIIBIO CUMBOJIOB
2.7 Vcrionp30BaTh HEpABEHCTBA TP PEIICHUH Pa3IMYHbBIX 3324
3 OyHKIMH
PacniosnaBath  (yHKIME ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
31 CXEMaTHUYECKH PAcMoI0KeHNe Ha KOOPAMHATHON MIIOCKOCTH Ipa)uKkoB
' byukimii Buaa: y=kx, y=kx+b, y=Kk/X, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K03()(HUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKITHIA
[loka3piBaTh CXEMATUYECKH pACIIONIOKEHHWE HAa  KOOPJAMHATHOMN
3.2 IUIOCKOCTU TpadukoB GyHKUMN Buia y = VX, y = |X| U ONHCHIBAaThH
CBOIcTBa PYHKIMIA
Crpouth M wu300paXxaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUUHBIX
3.3 GyHKIMI, oOmNMChIBaTh CBOMCTBA KBaJpaTHMUHBIX (QYHKIMHA MO HX
rpaduxam
Pacmo3HaBaTh KBagpaTHUHyRO GYHKOHIO 1O (opmyie, TPUBOAUTH
3.4 OpUMEpPbl KBAJAPAaTHUUYHBIX (DYHKIUH M3 peasbHOW KHU3HH, (DU3HKH,
TeOMETPHH
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
41 Pacrnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU
' pa3HbIX criocobax 3aaaHus
49 BBINONHATE BBIUMCIIEHUS C HUCMONb30BaHUEM (QOpMYyNI N-TO 4JIEHA

apu(METHYECKOW U TeOMETPUYECKON MPOrpeccHii, CyMMBbI MEPBBIX N




YJICHOB

4.3

4.4

N300paxaTh 4ieHbl MOCIEeI0BAaTeIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH

Pemarp 3amaun, CBsI3aHHBIE C YHMCIIOBBIMU IOCIIEIOBATEILHOCTSIMH, B
TOM 4HCIE 3aJayd U3 peajbHOM >KM3HM (C HCIOJb30BaHUEM
KaJIbKYJIATOPA, IU(GPOBBIX TEXHOJIOTHI)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEeXo] OT OAHON (OpMBI 3amucu
11 npobeit k apyrod. IloHsATHE panMOHATBHOrO YMCIA, 3aIKCh, CpPaBHEHHE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmerndeckue IeHCTBUS ¢ pallMOHATIbHBIMU YKciIaMu. Penienue 3anau u3
' peaIbHOM NPAKTUKHU HA YacTH, Ha IpoOHU
13 Crenenb C HaTypajJbHBIM IIOKa3aTeJeM: OIpe/eieHue, npeoOpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHJE JpOOM U ApPOOM B BHUJE MPOLEHTOB.
Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHrEe TPU3HAKOB  JEIMMOCTH, pPAa3JOXKEHHME Ha  MHOXUTEIU
HaTypaJIbHbIX YHUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM uucie TIpsMas U oOpaTHas
PONOPLUOHAIBHOCTH
2 AnrebpanuecKue BhIpaXKEHUS
21 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAKEHHUS C MEPEMEHHOU. [[omycTrmblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBneHre 3aBUCUMOCTH MEXAYy BEJIMYMHAMHU B BHAE (OPMYIIBI.
' Beruucnenus no gpopmynam
23 [IpeobpazoBanne  OyKBEHHBIX  BBIP@XKECHHI,  TOXXJECTBEHHO  paBHbBIC
BBIPAXKCHUS
2.4 CBoOIICTBa CTENEHU C HATYPAIbHBIM ITI0KA3aTEIEM
o5 OpnHowieHnbl U MHOrowieHsl. CteneHb MHorousneHa. CloxeHue, BBIYUTaHUE,
YMHOXEHHE MHOTOYJIEHOB
26 @opMyiIbl COKpAIEHHOIO YMHOKEHHUS: KBaApaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb YPaBHEHHs, NpaBuIa npeobpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
32 JIuneliHOe ypaBHEHUE ¢ 9;[H0171 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWMHOIO
YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHEHUM
33 CocraBnenue ypaBHevHHﬁ [0 YCJIOBHUIO 33/1aud. PelieHne TEKCTOBBIX 3ajad ¢
MIOMOUIbIO YpaBHEHUIN
3.4 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHMH C JByMs I€peMEHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHUU CIIOCOOOM MOJICTAHOBKH. [IprMephl pemieHus: TEeKCTOBBIX

3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU




Koopaunats! u rpaduku. @yHKIMN

4.1 Koopaunara TOYKH Ha IPSIMOMA
4.2 I-Imcnmzme IIPOMEXKYTKH. PaccTossHre Mex1y IBYMs TOYKaMU KOOPAMHATHOU
npsAMOi
43 [IpssmoyronpHas CHCTEMa KOOPIJIHAT, OCH Ox u Oy. AbGcumcca U opauHaTa
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Ipumepsnt Fpil(l)I/IKOB, 3agaHHbIX (popmynamu. UteHue rpadukoB peasbHBIX
3aBUCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkius, e€ rpaduk. ['paduk GyHKINN y = [X|
47 Fpa(lmqecicoe pELICHUE JIMHEWHBIX YPAaBHEHUM W CHCTEM JIMHEMHBIX
ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
11 KBanpatuslii kopeb u3 uyucia. lloHstue 00 wuppaloOHaIbLHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIl
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NpPHUMEHEHHE K
1.2 peoOpa30oBaHUIO YHUCIOBBIX BBIPAKCHUNM M BBIYMCICHUAM. JefCTBUTENbHbIE
qrcia
1.3 CreneHs ¢ 11ebIM OKa3aTeseM U e€ cBoiicTBa. CTaHiapTHas 3alKCh YuciIa
2 Anrebpanyeckuie BEIpaKeHUs
2.1 KBaapaTHblil TpEXUieH, pa3ioskeHUe KBaIpaTHOTO TPEXWIEHA HA MHOKHUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi Apoou
2.3 CrnoxeHue, BBlUUTaHHE, YMHOXKEHHE, JIeIeHUe anredpandeckux Ipooei
2.4 PannonanbHble BbIpayKeHUS M UX IIpeoOpa3oBaHue
3 YpaBHEHUs U HEpPAaBEHCTBA
31 KBanpaTtHoe ypaBHeHue, popmysa KopHEl KBaJpaTHOTO ypaBHeHuUs. Teopema
Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUMHEWHBIM U KBAIPATHBIM
3.3 [Tpocreiinme ApoOHO-pallnOHATIbHbBIE YPAaBHEHUS
I'paduueckas mHTEpHIpETaNINs YpaBHEHUN C ABYMS MEPEMEHHBIMH M CHUCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ JIByMs MepeMeHHbIMU. [IpuMepsl pemeHust cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJau aJireOpandeckuM crocoOom
3.6 YucaoBbie HEPAaBEHCTBA U MIX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JJHO NTEpEMEHHON
3.8 PaBHOCHMIIBHOCTD HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OyHKIMH
41 [lonsitne ¢ynknuu. OO6nacTe oONpeneneHus W MHOXKECTBO 3HAueHUM
] ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk pynkuun. YreHue cBONCTB GyHKINH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX PeabHbIE TPOIECCH
44 @OyHKIUYM, ONUCHIBAIOIIME MPSAMYHO M OOpaTHYI MPONOPLUOHAIbHbIE
3aBHCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7, y = x?
4.6 Oynkin y = [x, y = |x|




4.7

['paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYKCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHble U OECKOHEYHbIE
' JECATUYHBIE POOH
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, IeHCTBUTENIbHBIE YMCIa KaK OECKOHEUYHbIE
19 JecATUYHbIe ApoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
' JICUCTBUTEIIbHBIX YMCEI U KOOPJAUHATHOMN NpsiMoid. CpaBHEHHUE JIEUCTBUTEIbHBIX
qrces
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHU YU CIAMU
W3mepenus, npubamkenus, oueHkd. Pasmepbl 00BEKTOB OKPYXaroIIEro Mupa,
14 JUINTENILHOCTh MPOLECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh npuOmmkenns. Okpyrienue uncen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHeHUs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBaznpaTtHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOASIIUXCS K KBaAPATHBIM
24 EI/IKB"anpavrﬁoe YPaBHEHHE. [IpuMepel pemeHuss ypaBHEHHHW TpeTbed H
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-paliMOHaIbHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem IByX JIMHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPAaBHEHUH, OJAHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
BTOpPOH CTENEHU
2.10 ['padmueckas uHTEpIIpEeTaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
211 PenieHune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocobom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBazpaTHble HepaBeHCTBA
216 ['padmyeckass uHTEprpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
3 OyHKITUH
31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapaGona, KOOpIUHATHI
BEPILMHBI TapadoJibl, OCb CAMMETPUHN TapaboJIb
3.2 I'paduku pynxmii y=Kkx, y=kx+b u ux coiicra
3.3 I'paduku Gynkumii y=k/X, y = x° 1 ux cBoiictBa
3.4 I'paduku GyHKIUH , U UX CBOHCTBA
4 YucnoBble OCIE10BAaTENbHOCTH
41 Omnpenenenne u cnocoObl 3aJaHUsl YUCIOBBIX MOCIENI0BATEIbHOCTEH. 3aaHue
' MOCJIETIOBATEIILHOCTH PEKYPPEHTHOM popMyIioi u hopmysoit N-ro dieHa
42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  uwieHa apUPMETHYECKOH
IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB
43 I'eomerpuueckas mporpeccuss. Popmyiasl N-ro wWieHa TI'€OMETPUYECKOU
IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB
4.4 N3o0pakeHne wWieHOB apu(METHUECKOM U TeOMETPUYECKOH MPOrpeccHid




TOYKAMHU Ha KOOPJMHATHOM MIIOCKOCTH. JINHEHHBIN U SKCIOHEHIHAIBHBIN pOCT

45 CI10XHBIC TTPOIICHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
NpoBepsieMOro O0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
TpeOoOBaHMSI o01mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarh IOHATUAMH: MHOXKECTBO, ITOAMHOKECTBO,
Olepalyvy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh X NPU PEUICHUU
3ajlay; yMEHHUE UCIIOIb30BaTh rpaduyueckoe MpeacTaBIeHe MHOXKECTB
JUISl OIIMCAHUS PEAIbHBIX IIPOLIECCOB M SIBJICHUM, IIPU PELICHUU 3a/1a4
U3 APYruX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUA, IPUBOJUTH IPUMEPbl U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh NOHATHAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEJIMMOCTb HATypalbHBIX 4YHCEJ, IPU3HAKU
JETUMOCTH, IIeJIO€ YHCJIO, MOAYJIh YHuCia, OOBIKHOBEHHas ApoOb W
JecaTU4Has JpoOb, CTaHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METUYECKUI KBaJpaTHBI KOpEHb;
YMEHME  BBINOJHATH JEHCTBUS C  4YHCIAMHM, CpaBHUBaTbh U
YHOpAIOYMBATh YHWCIA, IPEACTABIATH 4YHCJIA Ha KOOPAWHATHOM
IPSIMOM, OKPYIVISITh YHMCIIA; YMEHHUE JelaTh NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUM

YMeHHe OonepupoBaTh IMOHATUAMM: CTEIEHb C LIEIBIM II0Ka3aTeseM,
apu@MeTHuecKuil KBaJpaTHbIM KOpEeHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOW CTENeHH
Ooybllle €IMHULBI; YMEHHE BBINOJHATH pacdy€Tbl Mo Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPDAKEHHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIEHA HAa MHOYKWTEIH, B
TOM 4YHCJIE€ C HCIOJIb30BaHUEM (OPMYNT DPAa3HOCTH KBaJpaTOB MU
KBaJpaTa CyMMBbI 1 Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOW IIEPEMEHHOM, 4YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; yMEHUE pellaTh JMHEHHBIE U KBaJApPATHBIC ypaBHEHMUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHMM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YUCJIE NIPU PELIECHUN 3aa4 U3 IPYrUuX MpPeaMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAWHATHYIO IUIOCKOCTh IUIi M300paKeHUS pELIeHUN
YPaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: (GYHKLUSA, rpaduK QyHKIMH, HYIN
GyHKIMH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH




BO3pacTaHus, yOBIBaHWS, HaWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
byHKINY; yMEHHUE OIIePHPOBATH TOHSTUSIMH: npsiMast
MPOMOPIMOHAILHOCTD, JUHEHHAs (DYHKIMSA, KBaapaTudHas (yHKIHS,
oOpaTHasi TPONOPIHUOHAIBHOCTh, Iapabojia, TUIepOoIa; yMEHHE
CTpouTh Tpaduku PyHKIUN, UCTIOTB30BATh TPadUKH [Tl OTIpEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, Ul PEIICHHs 3a/1a4 M3 APYrHX
yU4eOHBIX TIPEIMETOB U pPEabHOW JKWU3HU;, YMEHHE BBIPAXKATh
(dbopMyTamMu 3aBUCUMOCTH MEX]y BETHUUHAMHU

YMenue OIIepUpOBATH MOHATHUSIMMU: [I0CJIEZI0BATEIbHOCTb,
apudMeTrueckass M TeOMETpUYecKas  IMPOrpeccHuH;  yMEHHE
UCITIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBHOCTEH, (POPMYIBI CyMMBI U
o0I1ero 4jieHa Mpu pelleHUM 3a/ady, B TOM 4YHCIe 3a1ad U3 JIPYIHx
y4€OHBIX IPEIMETOB U PEATILHON KU3HU

VYMeHue pelaTh 3aJaud pa3HbIX TUHOB (B TOM 4YHCIIE€ HA HPOLEHTHI,
JOJM M YacTH, [JBUXKEHHE, paboTy, IIEHy TOBApOB M CTOMMOCTHb
HOKYIOK U YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIPABJICHUS JIUYHBIMU U
CeMEWHBIMH  (HUHAHCAMH); YMEHHE COCTAaBJIATH  BBIPAKCHHS,
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayd,
UCCIIEIOBATh NOJYYEHHOE PEIICHUE W OIICHHWBAThH IMPABIONOJA00HOCTD
IIOJIyYEHHBIX PE3y/IbTaTOB
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YMeHue onepupoBarh NOHATUAMHU: (UTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYrOJIbHUK, pABHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSAMOYIOJbHBIM TpPEYroJibHUK,
Me/MaHa, OHMCCeKTpuca U BBICOTa TPEYrOJbHMKA, YETBIPEXYTOJbHUK,
napajjiesiorpaMM, poMO, TPSMOYTOJNBHHUK, KBajJpaT, Tpamelus;
OKPYXXHOCTb, KpyT, KacaTejabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
dburypamu; ymeHue pemaTh 3ajadd, B TOM YHCJIE U3 IOBCEIHEBHOM
JKU3HU, Ha HAXO0XJIECHUE IeOMETPUYECKHX BEIMYMH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp u (pakToB

YMeHue onepupoBaTh IOHITUSMHU: PABEHCTBO (Uryp, pPaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U MEPHEHAMKYISPHOCTh MPSMBIX,
YroJl MEXAYy HpsMBIMH, MEPHEHIUKYIApP, HAKIOHHAsA, IPOEKIIHS,
nosnobue Guryp, nogo0HbIe TPEYTroJbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM U NPAMOM; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nosnobue ¢Guryp, napaienbHOCTh U NEPIEHIUKYISIPHOCTh NPSMBIX B
OKpYXKaroIleM MUpE

11
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VYMeHne omnepupoBaTh TMOHATHSIMH: JUIMHA, PACCTOSHHUE, YTOJ
(BenMUYMHA yrjla, CHHYC M KOCHUHYC yTIJla TPEYroJIbHHMKA), TUIOLIA/b;
yYMEHHUE OIIEHUBATh pa3MepPhl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TMPUMEHATh (GOpPMYyIbl MEepUMETpa U  IUIOIMIATU
MHOTOYTOJBHUKOB, JUTMHBI OKPY>KHOCTH M TUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapajulesieNuNela; YMEHUE NPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTOJLHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOIIAACH

YMenue wu300paxaTh IUIOCKME QUTYpHl W HUX KOMOHWHAIINH,
MIPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TIOMOINBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WJIHU
CHMBOJILHOMY OITUCaHHUIO
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VYMeHue omnepupoBaTh MOHATHSMHU:  MPSMOYrOJIbHAasi — CHUCTEMa
KOOpJMHAT, KOOPJWHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MIPOU3BEJICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB;
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YMEHHE HCIOJIb30BaTh BEKTOPbl M KOOPAWHATHI ISl MPEICTaBICHUS
JaHHBIX W peIIeHus 3ajJad, B TOM YHCIE M3 JPYrHuX Y4eOHBIX
IIPEAMETOB U pealbHOM KU3HU

YMeHue onepupoBaTh IMOHSATHUSIMU: CTOJIOMKOBBIE U  KPYTOBbBIE
qUarpaMMbl,  TaOIUIBL, cpenHee — apudmMeTHyeckoe, MeauaHa,
HauOoJblllee U HaMMEHbIIEE 3HAUYEHHUsA, pa3Max YHCIOBOro Habopa;
YMEHUE  W3BIEKaTh, HMHTEPIPETUPOBATH W  IpeoOpa3oBHIBATH
uH(pOpMallMIO, TMPEACTaBICHHYIO B Tal0iHWIlaX M Ha Juarpammax,
OTpaXKaloIlyl0 CBOWCTBA M XapaKTEPUCTUKH DPEAJbHBIX IPOLIECCOB U
ABJICHUM; yMEHUE pacrno3HaBaTb HW3MEHYMBBIE BEIMYHMHBI B
OKpYXarolleM MUpe

YMeHue omnepupoBaTh IMOHATHSIMH: CIyYalHBIA OIBIT (CIoydalHbIN
AKCIIEPUMEHT), DJJIEMEHTapHOE COObITUE (DJIEMEHTapHBbIM HCXO0J)
CIIy4aifHOrO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOAUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJ]a4d METOJIOM OPIaHMW30BAaHHOTO Iepedopa W C HCIOIb30BAaHHEM
MpaBUja YMHOXXEHHUS; YMEHHE OLICHMBAaTh BEPOSITHOCTH PEATbHBIX
COOBITUM M SIBJICHUH, MOHUMATh POJb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €0 POJIbIO B MACCOBBIX SIBJICHHSIX
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YMenne BbIOMpaTh MOAXONSIIMNA W3YYEHHBIM METOJ I PEIICHHS
3a71a4M, MPUBOJAUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, ONMUCHIBATh OTACJIBHBIE BBIJAIOLIMECS  PE3YJBTATHI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHS MATEMATHUKH KaK HAyKW, MPUBOJHUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOM UCTOPHH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D9

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Uucna u BBIYUCIEHUS
11 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH IENBIX YHCET
12 OOBIKHOBEHHbIE M JE€CATUYHBIE  JOpOOHM,  TMPOLEHTH, OECKOHEUHbIE
HepuoIM4ecKre I1pooH
13 Panmonaneupie uncia. ApudMeTudyeckue omnepanuy ¢ paluoHAIbHBIMU
qucIaMu
14 HevictButenpHble uyncna. ApuMeTHYECKHE OMepalud ¢ ACHCTBUTEIHLHBIMHU
qucIaMu
15 [TpubmmxEnHbIE BBIMMCICHNA, NPaBWIA OKPYIVICHHS, NPUKMIKA M OleHKa
pe3yJipTaTa BBIYUCICHUN
2 AnreGpanyeckue BbIpaKeHHs
2.1 BykBeHHbIE BbIpaKEHMsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenbp ¢ wnenbiM mnokasateneM. CTelneHb C palMOHAIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENEHH
2.3 MHorouseHb!
2.4 Anrebpanueckas 1poob




Apudmernaeckuit KOpPEHb HaTypajabHOU CTEIICHH. HevictBus c

25 apu(MeTHYECKUMH KOPHIMHU HaTypaJIbHOM CTeneHn
3 YpaBHEHUS U HEPAaBEHCTBA
31 Llensle n NpoOHO-pallMOHaNIbHbIEe ypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
ypaBHEHHI
39 Ilenple u npoOHO-panyoHaNbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYIIHOCTH
HEPaBEHCTB
3.3 Pemenye TekCTOBBIX 3a1a4
4 UucaoBble MOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS IOCJIEA0BATEILHOCTEH
49 Apudmernueckass u TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
IPOLICHTOB
9) @yHKIMU
Oyuknus, cnocodbl 3amanus  ¢GyHkuuu. [paduk  dynkmuu.  O6macTh
OTIpeNieNIeHus] 1 MHOKeCTBO 3HaueHui (ynkmun. Hymn ¢ynkmuu. [Ipomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKUHMU. MakcuMymbl U
MUHHUMYMBI (QyHKIMH. HanOonpinee m HauMmeHbllee 3HaueHHWE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopauHatsl Ha IPSIMON U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpHI  UX CBOICTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKiX BeIMUrH
7.6 BeKTopsl Ha IIIOCKOCTH
8 BeposiITHOCTh U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr

YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE

OBPA3OBATEJBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Maremaruka. Anrebpa: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3ganue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AkinonepHoe o01ecTBo «M3aaTenscTBO
«IIpocseieHue»

* MaTtemaruka. Anrebpa: 8-i kitacc: 6a30BbIN ypOBEeHb: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaperue F0.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkinoHnepHoe o0mecTBo «M3aaTenbeTBo
«IIpocsemenue»

» Marematuka. Anrebpa: 9-it kiacc: 6a30Bblil ypoBeHb: yueOHUK; 15-€ u3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox



penakimeit TemsikoBckoro C.A. AkinoHnepHoe 00mecTBo «31aTenbcTBoO
«[IpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

* Meroaunueckue pekoMenauuu st 7-9 kinaccos /HO.M. Komsirun,
M.B.TkaueBa , H.E. ®enoposa, M.W. [11aGynun
2) Ypoxku anreopsl B 7 kinacce. / B.W. Koxos, JI.b. Kpaiinesa. [locobue mis
yuuteneit. / M.: Bepoym — M
3) Anre6pa. Jlunaktuyeckue marepuansl. 7,8,9 knacca, /M.B.TkaueBa, H.E.
®enopoa, M.U. lllabynun. u ap.- M.: [IpocBenienue
4) Tematuueckue tectsl a4 7,8,9 kimaccor/ M.B. Tkauepa - M.
IIpocBenienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
1. http://interneturok.ru/
2. https://www.yaklass.ru/p
3. http://urokimatematiki.ru
4. http://intergu.ru/
5. http://karmanform.ucoz.ru
6. http://polyakova.ucoz.ru/
7. http://www.openclass.ru/
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https://www.google.com/url?q=http://karmanform.ucoz.ru&sa=D&source=editors&ust=1751006262891971&usg=AOvVaw2vKje3A5qsoIGhr_1PAibF
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