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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydeHue  anrebpe  mpeanosiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JPYTUMHU €ro JuHusMU. B Xxome wu3ydeHus yd4eOHOro Kypca o0Oydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABJICHUI O IECTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBON TUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJIAT TakKe JalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHnue maTepuaa crnocoOCTBYET pa3BUTHIO y 00YJArOITUXCSl yMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O00ibIuX uncen. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTaHHE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHWs, MpaBUia NPeoOpa3oOBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MIOMOILIBIO YPABHEHUH.

JluneitHoe ypaBHEHUE C IBYMsl IEpEMEHHBIMU U ero Tpaduk. Cuctema AByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.



DyHKIUU

Koopaunara Touku Ha npssmMou. UncnoBsle TPOMEXYTKU. PaccTosiHue Mex Ty
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

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

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JlecaTnuHble TpUOIMKEHUST UppalMOHANIBHBIX yncen. CBoicTBa apuMeTHUECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

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

Aare0panvyecKue BbIPAKEHUSA

KBazpaTHbIil TpEXUIIEH, PA3JIOKEHNE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
ParnmonanbeHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMU. lIpumepnl pelieHus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs ITE€PEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh OMpeAeNIeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOnI 3a1aHUs PYHKIIHM.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB QyHKININA, OTpaXKAIOIIUX peaTbHbIE MPOIECCHI.



@DYHKIMY, OMNMUCHIBAIOIINAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4ncna, MppalMOHANIBHBIC YHMCTIA, KOHEYHBbIE U OCCKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHME [IEWCTBUTENIbHBIX 4HCEN, apU(PMETUYECKHE JIEUCTBHUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOE, a Japyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM ImepemMeHHoW. KBaapartHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[loHsiTHE YKCITOBOM MOCHENOBATEILHOCTH. 3aJaHHUE IOCIEI0BATEIbHOCTH
peKkyppeHTHOl (popMyoit u hopmysol N-ro wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl N-ro djaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHSA [POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIMA3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPECcaxX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOTO K€ MpaBa APYyroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl, OCO3HAHUEM TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, MIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXIy MOHSATUIMHU, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPIAUTENbHbICE W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpAMBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HU30BITOUHOCTH HH(OpPMAalMM, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3ala4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukod ©u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJIECHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOPPEKTHOH Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MpU PEHICHUN YUYEOHBIX MaTEMAaTUYECKUX 3a]1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyNmnoBbIX (opmax paboTsl (00CyXIeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSACHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTH)KCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonHiy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKECHHM, TMPUMEHITH Pa3zHOOOpa3HbIE
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKEHUH. BBIMOMHATH JACHCTBUSA CO CTENMECHSIMH C HATypaTbHBIMH
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIWYMH, TPOTOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl pEUIeHUs 3a7a4 ¢ YIYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUs OYKBEHHBIX BBIPQKCHHH TIPH 3aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PELICHUS Pa3jIMYHbIX 3a7ay
W3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEATHbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlats MHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsATh, siBasieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

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

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

CTpouTh B KOOPAMHATHOM IJIIOCKOCTH Ipa(UK JIMHEHHOTO YPABHEHUS C ABYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4H, UHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIa TOYKAMH Ha KOOPAUHATHOMN MIPSMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HUCIOJIb3Ys IPU HEOOXOIMMOCTH KAJIBKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKkue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM IOKa3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHNS PALIMOHAIBHBIX BEIPAKEHUN HA
OCHOBE MPaBUJI ICUCTBUIN Ha/l MHOTOUJICHAMH U aIre0pandecKuMu ApoOsMHU.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IIPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nMHENHBIEC, KBaJpaTHBIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpeACcTaBlIeHUl (yCTaHABIUBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoit
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHBIX QYHKIUN BUJIA:

y=k/X, ¥y =x2,y=x3,y = |X|, y = VX, OIHCBIBaTH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKkre 1eUCTBUS C palliOHaIbHBIMU YUCIIaAMU, COUETast
YCTHBIE U IHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIICHHS C UPpPAlMOHAIBHBIMU
YUCIIAMH.

HaxonuTh 3HaYeHUs CTENEHEN C LEIbIMH IIOKA3aTEIIMHA U KOPHEH, BBIYUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATh IPUKHUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHUIA.



YpaBHeHNs 1 HEPABEeHCTBA

Pemnars nuHelHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JTUHEWHBIX YpPaBHEHUU C JABYMsI TEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiive uccaeoBaHusl YPaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa ypaBHEHUM pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM MPSAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NP PEIICHUN PA3TUYHBIX 33]1a4.

DOyHKUIMHA

Pacno3naBate (QyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBuCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacno3naBaTth kBagpaTHuHyr0 QYHKIHIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU MPU PA3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  HUCHONIB30BaHUEM (opMyn N-ro  4jeHa
apru(PpMETUYECKON U reOMETPUUECKON MPOTPECCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATENIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IUGPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 0000ICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
. 1
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsp ¢ 1ebiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 1 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHcTsa 12 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
. 1
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble IpeAMEeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIECHUS
n BbmonHsATe, coderas  yCTHblE M NHCbMEHHBIE  INPUEMBI,
' apudMeTHuecKue NeicTBUA ¢ palliOHAIbHBIMU YUCIIaMHU
Haxoguts  3HaueHUs  YHUCIOBBIX  BBIPDAKEHUH, IPUMEHATH
1.2 pa3zHo0Opa3HbIe CIIOCOOB! ¥ MPUEMBI BBIYMCIEHUS 3HAUYEHU I APOOHBIX
BBIpa)XEHUH, cofiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE poOu
[lepexonuth OT OAHOM (OpPMBI 3amMcH 4YHCENl K ApYrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JI€CATUYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OxpyriaTh uucna
BBINONHATE NPUKUIKY U OLEHKY PE3yJbTaTa BBIUMCIEHHUH, OLEHKY
1.6 3HAQYEHUM 4YMCIIOBBIX BBIPDAKCHHMN. DBBIIONHATE JEHCTBUSA €O
CTENEHSIMH C HaTypaJIbHBIMU NOKa3aTeNIMU
17 [IpuMeHsTh NpPU3HAKU ACITUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
' HATypaJIbHBIX YUCEl
Pemarp mpakTUKO-OPHEHTUPOBAHHBIE 3a/layM, CBSI3aHHbIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLUHOHAIBHOCTBIO  BEIUYMH,
1.8 IIPOLEHTAaMH, WHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUsA 3a1ad C
y4E€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAECMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs




Hcmons3oBaTh anre6pa1/meCI<y}0 TEPMHUHOJIOTUIO W CHMBOIJIHKY,

21 MPUMEHSITH €€ B IPOIECCe OCBOCHHS YI€OHOTO MaTepHalia
25 Haxonuth 3HaueHWs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX
' 3HAUYEHMSIX IEPEMEHHBIX
23 BreimonusaTe mpeobpazoBaHUsl 1I€JIOT0 BBIPAKEHHUS B MHOTOWIEH
' MIPUBEICHUEM TIOIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
BhINONHATE YMHOXEHUE OJIHOWICHAa HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTOYJICH, MPUMEHATh (GOpMYyJbl KBajapaTa CyMMbl M KBajapaTa
pa3HOCTH
OcCymiecTBISITh  Pa3joKEHUE MHOTOYJIEHOB HAa MHOXHUTEIH C
2.5 MOMOIIbIO BEIHECEHHUS 32 CKOOKH O0IIEero MHOXKHTES, TPYNIHUPOBKU
ClIaraeMbIX, PUMEHEHHS POPMYIT COKPAIIEHHOTO YMHOKCHHUS
25 [IpumensaTs npeoOpa3zoBaHrss MHOTOWICHOB JIJISl PEIICHUS Pa3TuIHBIX
' 3a/1a4 U3 MAaTeMATUKHU, CMEXHBIX IIPEJAMETOB, U3 PeaJIbHON NPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEW C HAaTypalbHBIMH IOKAa3aTEIsIMU
' JUTSL IPe00pa3oBaHus BRIPAKCHHUI
3 YpaBHEHUS U HEpPAaBEHCTBA
Pemate nMHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHS
3.1 MpaBuja Nepexoaa OT UCXOJHOTO YPAaBHEHHS K PaBHOCUIIBHOMY EMY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YPAaBHEHUS
3.9 [TpumensTh rpaduueckue MeETOAbl TPU PEUICHUU JUHEHHBIX
' YPAaBHEHUHN U UX CUCTEM
33 [TogObupaTte mpuUMepbl TMMap YHCEN, SBISIONIMXCS PEHICHHEM
' JUHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPAUHATHOM TIOCKOCTH I'paduK TMHEHHOTO ypaBHEHUS
3.4 C ABYMSI TIEPEMEHHBIMU; MTOIB3YAICh TPaQUKOM, TPUBOIUTH TPUMEPHI
pelIeHus] ypaBHEHUS
35 Pemate cucteMbl JByX JIMHEHHBIX YpaBHEHUH C  JBYyMs
' MePEMEHHBIMH, B TOM YHUCJIEe TpaduuecKu
CocTaBisiTh U peuIaTh JUHEUHOE YPABHEHHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBUIO 33J]a4H, HHTEPIIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yiabTaT
4 Koopaunate! u rpadpuku. @yHKIUN




N300paxaTh Ha KOOPJUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIIUE
4.1 3a/IaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alUCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha aIreOpanvdeckoM s3bIKe
45 OtmedaTh B KOOPIMHATHOW IUIOCKOCTH TOYKHA TO 3aJaHHBIM
' KOOpJAUHATaM
A3 CrpouTts rpaduku TMHEHHBIX GyHKIUNA. CTpOUTh rpaduK QyHKINH Y
' = [x|
OnuceiBaTh ¢ MOMOUIbI0 (QYHKIUN U3BECTHBIE 3aBUCUMOCTU MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Tonumare rpaduueckuil crmocod® NpeACTaBICHHUS U aHajIH3a
4.6 uH(pOpMaNnK, M3BICKATh W HWHTCPIPETHPOBATh HH(POPMAIHMIO U3
rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
Wcnonp3oBarh  HauyajdbHBIE  MPEACTABICHUS O  MHOXECTBE
11 JNEHCTBUTENBHBIX YHCEN JIJIsl CPAaBHEHUS, OKPYTJICHUS U BEIUMCIICHUIA,
' n300pakaTh JIEUCTBUTENIbHBIC YHCJIa TOYKAMHU Ha KOOPIWHATHOMN
IpsAMOi
[IpumensTh TOHATHE apU(DMETUYECKOTO KBAJAPATHOTO KOPHS,
19 HaxXOJUTh KBaJ[paTHBIE KOPHH, HCIONB3YS TMPU HEOOXOIUMOCTH
' KaIbKYJATOD, BBITIOJTHATH npeoOpa3oBaHus BBIPKEHUH,
COJIEpXKaIINX KBaJpaTHbIe KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCEN C IOMOIIbIO
' JECATUYHBIX Opo0eii u cTenenelt yrcna 10
2 Anrebpanyeckue BhIpaXeHUs




2.1

[IpyMeHsITh NMOHATHE CTENEHU C LIEeNBIM TOKa3aTesieM, BBIOJIHAThH
npeoOpa3oBaHMs BBIPAKEHUU, COACPKAIIMX CTEINEHU C LEIbIM

IIOKa3aTcJICM

2.2

BBITIONHATE  TOXKJIECTBEHHBIC IMPEOOpa3oBaHUS  pallMOHAIBHBIX
BBIPAXKEHUII HA OCHOBE NPaBWJI JACHUCTBUN HaJ MHOTOWICHAMHU H

anreOpanvdecKuMHu IpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

[TpumensTh peoOpa3oBaHUs BBIPAKCHUMN ISl PEIICHUs PA3IUYHBIX

3aaa4 U3 MaTCMaTuKu, CMCKHBIX IMPEAMCTOB, U3 peanLHoﬁ IMPAKTHUKHU

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JMHEVHBIC, KBaJApaTHbIE YPAaBHEHHMS W PALMOHAIBHBIE
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs

MNEPCMCHHBIMU

3.2

[IpoBOoaNUTE mpOCTEHIINE HCCICAOBAHUS YPAaBHEHUM W CHCTEM
YpaBHEHMH, B TOM 4YHCIE€ C [PUMEHEHHUEM TIpapUuecKux
Ipe/ICTaBIeHUH (yCTaHABJINBATh, UMEET JIM YPaBHEHHUE WM CHCTEMA

ypaBHeHPII’I peuieHus, €CJin UMECT, TO CKOJILKO, U npoqee)

3.3

[Tepexoaute OT cJOBeCHOM (OpPMYTUPOBKHM 3a7auu K €€
areOpanyeckoi MOJENU C MOMOIIBIO COCTABICHUSI YPaBHEHUS WIN
CUCTEMBl YpAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUH C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CpPaBHEHMS,
OILICHKH, pelIaTh JIMHEHHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX
CHCTEMBI, J1aBaTh rpaMueCcKyro WUTIOCTPALIUI0 MHOKECTBA PELICHUN

HCPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIIU

4.1

[Tonnmath W MCHOIB30BaTh (YHKIMOHAJIBHBIE TOHSATUS U SI3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPEIENATh 3HAYCHHE
(GYHKIMY 110 3HAYEHUIO apryMeHTa, ONpPeAeNsaTh CBOMCTBA (PYHKIIMH

o e€ rpaduky

4.2

CrtpouTts rpaduku 3eMEeHTapHbIX (YHKINN BUIA:
y=k/x




k/x

, Y =X3, Y = X3, ¥ = [X|, onuChIBaTh CBOWCTBA YHUCIOBOM (QYHKIIMH 1O €€
rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPoBePSIEeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBATh U YNOPSAOYMBATH PAllMOHAIBHBICE W HUPPALMOHATBHBIC
' qucia
BeImonmHATE apudMeTHIecKre eHCTBUS ¢ palliOHATLHBIMU YHCITAMH,
1.2 couerasi yCTHbIE U TUCbMEHHBIE TPUEMBI, BBITIOJHATH BHIYMCIICHUS C
MPPALMOHATIHBIMU YU CIIAMU
13 HaxonuTe 3HaueHUs CTeNeHeW C LENbIMUA MOKa3aTeIs MU U KOPHEH,
' BBIYHCIIATh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyrnarh  JACHCTBUTEIbHBIE  YHCIIA, BBIMOJIHATH  MHPUKUAKY
' pe3ynbTaTa BRIUMCIECHUMN, OLICHKY YMCIOBBIX BBIPAXKEHUI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
”1 Pemares nuHEWHBIE W KBaJpaTHBIE YpaBHEHUs, ypaBHEHWSI,
- CBOJISITIIMECS K HUM, TTPOCTEHIITNE TPOOHO-pAIIMOHAIbEHBIC YPABHEHHS
Pemate cucteMbl IBYX TMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMU
2.2 U CHUCTEMBI JBYX YypaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHE HE
SIBJISICTCSI JINHEWHBIM
Pemate TekcTOBBIE 334K aNTeOpandecKuM CIocoOOM € TTIOMOIIBIO
2.3 COCTaBJICHUS] YPaBHEHUSI WU CHCTEMBI JIByX YPAaBHCHHH C JBYMS
NepeMEHHBIMU
24 [IpoBOoauTh MpOCTEUIINE UCCIACAOBAHUS YPAaBHEHUM W CHUCTEM
' YpaBHEHHU, B TOM UHCIE€ C TPUMEHEHHUEM TrpaPuuecKux




IIpeJICTaBICHUN (HallpUMep, yCTaHABIMBaTh, UMEET JU ypaBHEHHUE

WM CHCTEMa YPaBHEHHM pelleHus], €ClI UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHEVHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300paxxaTh pelIeHre HepaBeHCTB Ha YUCIIOBOM IPSIMOM, 3alHChIBAaTh

PEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cumcTeMBl JTMHEHHBIX HEPaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKJIIOYAOOIKME KBAaApPaTHOC HEPABCHCTBO, I/1306pa)KaTb pE€UICHUC
CHUCTCMbI HCPABCHCTB Ha YHCIOBOM HpﬂMOﬁ, 3aIIMCbIBAaTh PCHICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcrnonbs30BaTh HEpABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

PacriosHaBath  (DYHKIHMH  W3YYE€HHBIX  BHIOB.  IlOKa3bIBaTh
CXEMaTHYECKH PAacCIlOIOKEHHE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadpukoB dynkuuii Buma: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HAa4e€HHU# KO3()(PHUIMEHTOB, OMKCHIBATH CBOMCTBA

byHKIMMA

3.2

Iloka3piBaTh CXEMATHYECKH pACIOJIIOKEHUE Ha KOOPAMHATHOMN
TUTOCKOCTH TpadukoB GyHKIWH Buma Y = VX, Y = |X| U OmNHCHIBAThH

cBOMcTBa PyHKIUH

3.3

Crpouth M u300paxkaTb CXeMaTH4YEeCKH TIpadUKH KBaJpaTHUHBIX
(GyHKLIMH, OMMCHIBaTH CBOMCTBA KBAaJPAaTHUHBIX (DYHKIMH mO MX

rpaduxam

3.4

Pacno3naBaTh KBaJpaTUUHYIO (QYHKIHMIO 1O (Qopmyse, TPUBOIUTH
IpUMeEpPbl KBAJPAaTUUHBIX (DYHKIMHA W3 pealbHOM >KU3HHU, (PU3HKH,

TEOMETPUH

ApI/I(I)MCTI/I‘-ICCKaH U TCOMCTPHUYICCKA IMPOTrpeCCUu

4.1

Pacno3naBath apu(MeTHUECKyl0 U TE€OMETPHYECKYI0 MPOrpeccuu

IIPU Pa3HbIX CHOco0ax 3aaaHus

4.2

BBINONHATE BBIYMCIEHUS C UCHONb30BaHUEM (hOpMyd N-ro dieHa
apu(METHUECKON U TeOMETPHUYECKOM MPOrPecCcHii, CyMMBI NEPBBIX N

YJICHOB




I/I306pa)KaTB YJICHBI IOCICI0BAaTCIbHOCTHU TOYKaMH Ha

4.3

KOOpI[I/IHaTHOI\/'I IIJIOCKOCTHU

Pemiats 3aga4u, CBA3aHHBIC C YUCJIOBBIMHU ITOCIICAOBATCIIbHOCTAMU, B
4.4 TOM YHCJIC 3aJa4yu U3 peaﬂbHOﬁ KHN3HU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, HU(GPOBBIX TEXHOJIOTHIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYMCIECHUS
JpoOu 0OBIKHOBEHHBIE U JECATHUYHBIC, IIEPEX0] OT OAHON (OPMBI 3aIUCH
11 npobeit k apyroii. IloHsATHE paMOHAIBHOTO YWCIIA, 3alHMCh, CPABHEHUE,
YHOPSAA0YMBAHUE PALIUOHATIBHBIX YUCEI
1 Apudmerndeckue AeCTBUS C pallMOHAIBHBIMY ynciiaMu. Pemenue 3anay u3
' pearbHON MPaKTUKX Ha YaCTH, HA IPOOH
13 Crenenp C HaTypajdbHBIM IIOKa3aTelieM: ONpeAeieHHe, MpeoOpa3oBaHUe
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [TporneHTHl, 3amUCh MPOLEHTOB B BUJE APOOH M JIpoOU B BUIE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha MTPOLIEHTHI, pEIICHUE 3a/1a4 U3 pealbHON MPAKTUKH
15 [IpumeHenne mNpU3HAKOB JAETUMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcie TIpsiMas M oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanueckue BbIpaXKEHUS
91 [IepemenHble, UMCI0BOE 3HAUEHHUE BBIPAXKEHUS C IEPEMEHHOM. JlonycTuMbIe
' 3HAYEHUS TePEMEHHBIX
25 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIWYMHAMH B BHJE (OPMYIIBL.
' Brruucnenus no popmynam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAXEHUH, TOXIECTBEHHO paBHbIC
' BBIPAXKECHUS
2.4 CBoIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
25 OpnnowieHsl 1 MHOrO4wIeHbl. CTeneHb MHOrowieHa. CioxeHue, BBIYUTaHue,
' YMHOXEHHE MHOTOYJIEHOB
@opMyabl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMBI U KBajapaT
2.6 pasHoctH. dDopMyiia pa3HOCTH KBaaparoB. Pa3nokeHHe MHOTOWIEHOB Ha
MHOKUTENH




3 VYpaBHeHus
31 VYpaBHeHHE, KOPEHb ypaBHEHHMs, IpaBUJa NpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCUJIBHOCTb YPaBHEHUMN
3.9 JInHeilHOEe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHMCJIO KOPHEN JIMHEWHOIO
' YPaBHEHUs, PEIICHUE JIMHENHBIX YPABHEHUM
33 CocrasieHne ypaBHEHUH 110 yCIOBHIO 3a7a4i. PelieHne TEKCTOBBIX 3a/1ay C
' MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHHUE C JBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JOBYX JIMHEHHBIX YpaBHEHUH C JIByMs NepeMEeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHI crioco0oM noacTaHoBKH. [Ipumeps! perieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle NpoMEXYTKH. PaccTosiHre MKy ABYMS TOUKaMU KOOPAUHATHOU
' IpsAMOit
43 [IpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AGcrucca U opiMHATA
' TOYKHM Ha KOOPJMHATHOM INIOCKOCTH
W [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpaguKoB peasbHbBIX
' 3aBUCHMOCTEN
4.5 [Honstne pynkuuu. I'papuk pynxnuu. CroiicTBa GpyHKUNN
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pyHkum y = [X|
47 ['padmyeckoe perieHHe JUHEHHBIX YpaBHEHHMM M CHCTEM JIMHEHHBIX
' yYpaBHEHUNU
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIECHUS
11 KBaaparueiii kopeHb u3 uucina. [loHstne 00 uppanvoHAIHLHOM YHCIIE.
' Jecatuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CgoiicTBa apupMETHYECKUX KBAJAPATHBIX KOpHEH W WX TMPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUI u BBIUHCIICHUSIM.
JlericTBUTEIBbHBIE YHCIIa




1.3

CrenieHs ¢ 11eJIBIM ITOKa3aTeIeM U €€ CBOMCTBA. CTaHI[apTHaH 3aI1iuCh 4Yucjia

2 Anrebpanyeckue BhIpaXKeHUs

21 KBagpaTHblii TpEX4seH, pa3ioKEHUE KBaJpPaTHOIO TpEXWICHA Ha
' MHOXHTEIH

2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO airedpandeckoi qpoou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JICJICHNE alNreOpandeckux Ipooei

2.4 ParnmonanbHbie BEIpaXKeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBanpatHoe ypaBHeHHe, Qopmynaa KOpPHEM KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pentenue ypaBHeHU, CBOIAIMXCS K IMHEHHBIM U KBaIpaTHBIM

3.3 [Tpocreiimue ApoOHO-pallMOHAIEHBIE YPABHEHUS

I'padmueckas nHTEpIIpETAINS YPAaBHEHUH C ABYMS IIEPEMEHHBIMU M CUCTEM
3.4 JMHEWHBIX YpaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumeps! pereHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM

3.6 UmncnoBble HEPaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpEMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEMEHHOM
4 DyHKIIUN

11 [Tonstue ¢ynkuun. OOnIacTb oOmpeneneHuss U MHOKECTBO 3HAUYEHUMH
' ¢ynkuuu. CrocoOsl 3aanus GyHKIUH

4.2 I'paduk dpynkunu. Urenue cBoicTB GyHKIMHU O €€ rpaduKy

4.3 [Tpumeps! rpadukoB PyHKIMHA, OTPAKAIOIINX peabHbIE MPOIECCH

44 OyHKIIMY, ONUCHIBAIONINE TIPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
' 3aBHCUMOCTH, UX Irpaduku

4.5 OyHkuuu y =x2 y = X?

4.6 Oyukmun Y = [IX, Y = |x]|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN




9 KIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BIYUCICHUS
11 ParonanbHbple 4Mcia, MppalMOHAIBHBIE 4YHCIIA, KOHEUHbIE U OECKOHEUHbIE
' JeCATHYHBIE POOU
MHOXECTBO  JCHCTBUTEIBHBIX  4YMCEN, JEHCTBUTENbHBIE 4YHUCIA KaK
19 OecKOHEeUHBbIE JecATHYHBIE ApoOH. B3amMHO O0JHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSAMOM.
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTrdeckne eHUCTBHS ¢ JCHCTBUTEILHBIMEA YUCIAMHU
W3mepenusi, mpuOIMKeHHs, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAOIIETO MUPA,
14 JUIUTEIBHOCTh MPOIIECCOB B OKpyxkaromeMm Mupe. [IpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH MpuOImkenus. Okpyrienue uucen. [Ipukuaka u oneHka
pe3yabTaTOB BBIUNCICHUN
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OTHON IEpEMEHHON
2.2 JIuneiitnoe ypaBHeHue. Pelienue ypaBHeHN M, CBOAALIMXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMmepsl pelIeHHs ypaBHEHUM TpPETbEeH U
' YeTBEPTON CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemienue 1poOGHO-paIlMOHANIBHBIX YpaBHEHUI
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemrenue cucreM qByX TUHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHM, OJHO U3 KOTOPBIX JIMHEHHOE, & APYroe —
' BTOpPOM CTETIEHU
2.10 I'padmueckas nHTEpHIpeTaLlUsl CUCTEMBI YPaBHEHU C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 UwucoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBa




I'pacdmueckas mHTEprpeTanus HEPaBEHCTB M CHCTEM HEPABEHCTB C JIBYMS

2.16
[IEpEMEHHBIMU

3 OyHKIUU

31 KBangpartuunas ¢ynkuus, e€ rpaduk u cpoictBa. [lapaborna, KoopauHATHI
' BEPLIMHBI 1apadoJibl, 0OCb CUMMETPUHN ITapadoIIbI

3.2 I'paduku pyrxuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyukimit y=K/X, y = X’ 1 ux cBoiicTBa

3.4 I'paduku pyHKUUMI , 1 UX CBOICTBA
4 YucnoBble IOCIEN0BATEIBHOCTH

A1 Omnpenenenue U crocoObl 331aHUs YUCIOBBIX TOCIE0BaTeNIbHOCTEH. 3aiaHue
' MOCIICI0BATEIILHOCTH PEKYPPEHTHOM Popmyson U GopMyIioi N-To wieHa

42 Apudmernueckas mnporpeccus. Dopmynsl N-TO wieHa apUPMETHIECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. Popmynbsl N-ro wieHa TI'€OMETPUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N YIEHOB

A4 N300pakeHre YiIeHOB apU(PMETHYECKOM M TeOMETpPUUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPAUHATHOW TJIOCKOCTHU. JINHENHBIN U 3KCIIOHEHIIUATIbHBIA POCT

4.5 Cno’xHbIe MPOLIEHTHI




MMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOKECTBO, IOJMHOXKECTBO,
orepanuy HajJ MHOYKECTBAMHU; YMEHHE OIEPUPOBATH IMOHATHSIMMU:
rpad, cBs3HBIN rpad, AepeBo, LUKI, MPUMEHATh X IPU PELICHUN
3aja4; yMEHHE UCIONb30BaTh Tpauyueckoe MpeCTaBICHHE
MHOJKECTB JUIsl ONHKCAHUSl pealbHBIX MPOLIECCOB M SIBJICHHM, MPHU

pELICHUH 33/1a4 U3 APYTUX YIeOHBIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: OIIPEEIICHNE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, NPUBOJUTH INPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHIATHSMH: HaTYpPaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOIYJb YUCIa, OOBIKHOBEHHAs JIpoOb U
JecsiTUUHas 1poOb, CTaHIAPTHBIM BUJ YUCIIa, pAallMOHAIIBHOE YUCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJIpaTHBIH KOPEHb;
YMEHHME BBINOJHATH JCUCTBUS C 4YHCIaMH, CpaBHUBaThb U
yIOpSAOYMBATh 4YMCIA, NPEACTABIATH YUCIA HAa KOOPIMHATHOMU
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JAeNaTh NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHITHIMU: CTENIEHb C LENBIM IOKA3aTENIEM,
apudMeTHUeCKUi KBaIpaTHbIM KOPEeHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXJIIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHON CTENeHu
OoJibllle €MHUIBI, YMEHHE BBIIOIHATH pacuéTsl MO (opMymam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAl[MOHAIBHBIX BBIPAXKEHUH H
BBIPAXEHUI C KOPHIMM, pPa3I0KEHNE MHOTOWIEHA HA MHOXKUTEIH, B
TOM 4YHCIE€ C HCIOJb30BaHMEM (OPMYT Pa3HOCTH KBAJIpaToB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHbBIC U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-PAMOHALHEIC YPABHEHHS C OJJHOW MEPEMEHHOMN, CHCTEMBI
JBYX JTMHEHHBIX YPABHCHUM, IMHEIHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pAllOHAILHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEILICHUN 3a/1a4 U3 APYTUX [IPEIMETOB
U TPaKTUYECKUX 3aj7ad; YMEHHUE HCII0JIb30BaThb KOOPAMHATHYIO
OPSAMYI0 U KOOPJIUHATHYIO IUIOCKOCTh JUIsl M300paskeHHs peleHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (GYHKIUSA, Tpapuk QGyHKIUH,
HYIM (QYHKIUHM, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEe W HAMMEHBIICEC 3HAYCHUS
byHKLINY; yMEeHHe ONEpPUPOBATh  HOHATUSIMMU: npsmas
MPOTIOPIMOHATIBHOCTb, JINHEHHAST (PYHKIUS, KBapaTHIHas (QyHKIIHS,
oOpaTHasi MPOIOPIUOHAIBHOCT, Mapaboja, runepOoiia; yMeHHE
CTpOUTh Trpa@uKu  (QYHKUMHA, UCHOIb30BaTh TIpaduKu s
OIIpeieIeHUs] CBOMCTB IPOIECCOB U 3aBUCUMOCTEH, JUIsl pelIeHus
3a7a4 U3 APYruxX y4eOHBIX MPEIMETOB M peallbHOW KU3HH; YMEHHE

BBIpAXKaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHATUSMU: II0CJIE0BATENBHOCTD,
apugmernueckas U  Te€OMETpUYecKass IMPOrPEeCcCHH; YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCHE0BaTeIbHOCTEH, (POPMYIBI CYMMBI U
oO0IIero 4ieHa Mpy pelieHu  3a/1ad, B TOM 4YHMCIIe 33734 U3 APYrux

y‘-IC6HLIX peaMETOB U peam,Hoﬁ JKHN3HHU

YMeHue pemarh 3a1a4u pa3HbIX TUIOB (B TOM YHUCJE HA MPOLIEHTHI,
JIOJIM W YacTH, JBIWKEHHE, paldoTy, IIeHy TOBAapOB M CTOMMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 33J]a4i U3 00JIaCTH yIIPaBICHUS TUYHBIMU
U CeMEHHBIMH (UHAHCAMH); YMEHHE COCTaBIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl [0 YCIOBHUIO 3a/1ayH,
MCCJIEI0OBATh MOTYYEHHOE PEIICHHE U OIICHUBATH IMPABIONO00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBath NOHATHIMU: GUTYpa, TOUKA, OTPE30K, IpsMasi,
1y, JoOMaHas, yrodi, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEYrOJbHUKY,




MPSIMOYTOJIbHBIM TPEYroNbHUK, MeauaHa, OHCCEeKTpuca U BBICOTA
TPEYroJbHUKA,  YETBIPEXYTONBbHUK,  Mapajuieiorpamm,  pomo,
OpsIMOYTOJIBHUK,  KBajpaT, Tpameuusi; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (puUrypamu;
YMEHHE peliaTh 3a/a4d, B TOM YHUCIIE U3 MOBCEIHEBHOM JKU3HH, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3yUEHHBIX

cBoMcTB (huryp u pakToB

10

VYMeHue onepupoBaTh MOHATHUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaIICTFHOCTh U MEPIECHANKYISPHOCTD TPSMBIX,
yrojl MEXAy HNpSAMbIMH, HNEPHEHIUKYJSAP, HAKIOHHAs, MPOEKIMs,
nogodue  ¢uryp, TMOAOOHBIE  TPEYrOJbHHKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHE Pacllo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ nojxobue  guryp,  napajuieIbHOCTb U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

YMeHue omepupoBaTh MNOHATHSAMHU: JJIMHA, PACCTOSHUE, YroJl
(BemMYMHA yIJIa, CHHYC U KOCHHYC YIJIa TPEYroJibHUKA), IJIOLIa/ib;
YMEHUE OIICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY’KaIOLIEM
MHUpPE; yYMEHUE MPUMEHATb (GOpPMyJbl MEepUMeTpa M IUIOIIATU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIaIU Kpyra, oobema
IPSIMOYTOJIBHOTO TMapajiesienuie/ia; yMEHHEe IPUMEHATh HMpPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy [ludaropa, TpPUrOHOMETPUUECKHE COOTHOILEHUS JJIs

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENGEY

12

YMmeHue wu300paxarh IJIOCKHE QUIYpHl W HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEIACTB IO TEKCTOBOMY WU

CHUMBOJIbBHOMY OITMCAHUTIO

13

YMmenune OINICpHUpOBATH IMOHATHUAMHU: TPAMOYIOJIbHAasA CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCEKTOpa Ha YHCIIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HUCIOJB30BATb BCKTOPbI W KOOPAWHATBHI IJIA
MNpEaACTaBICHUA JAaHHBIX M PCIICHHA 3aaa4, B TOM YHUCIIC U3 APYIrux

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMenue OICpHUPOBAThH IMOHATHUAMU: CTOJIOMKOBBIE H KPYTOBLIC

IuarpaMMmbl, TaOMWIBI, cpeaHee apudMeTHdecKkoe, MeauaHa,




HauOoJIblllee U HaUMMEHbIIee 3HaYEeHHUs, pa3Max YMCIOBOrO Habopa;
YMEHUE W3BJICKATh, MHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH
MHpOpMaLIMIO, MPEICTaBICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTpaXKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEATIbHBIX IPOLIECCOB U
ABJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEIUYHMHBI B

OKpYXaIoIIeM MHpPE

15

YMeHune onepupoBaTh MOHATHUSMU: CIYYalHBIM OMBIT (CIydalHbBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIIEMEHTApHBIA HCXON)
CIIy9aifHOTO ONBITA, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJIUTh BEPOSATHOCTH CIy4alHBIX COOBITHI B OIBITaX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMHU; YMEHHUE peliaTh
3aJa4d METOJOM OpPraHM30BAaHHOTO mepedopa M C UCMHOIb30BAHUEM
MpaBuja YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITHIA U SBICHUM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpPYXKAIOMEM MHpPE W B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN WM3YYEHHBIM METOA IJs peleHUs
3a/1a4y, PUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B MCKYCCTBE, OIIMCHIBATH OTIEIBHBIC BBIAAIOLIUECH PE3YJIbTaThI,
IIOJIy4EHHBIE B XOJ€ PAa3BUTHS MAaTEMAaTHKU KaK HAYKH, IIPUBOJHUTH
IpUMEPBl  MATEMAaTUYECKUX  OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

1o OOBIKHOBEHHBIE ¥ JCCATHYHBIC JPOOH, TWPOIEHTHI, OCCKOHEUHBIC
' NepUOANYECKHE IPooH

13 PanmonaneHbie uncna. ApuMeTHUECKHe ONEepalud C PAUOHAILHBIMU
' YUCITaMH

14 HelicTButenpHble yncia. ApugMeTHYeCKre ONepaluy ¢ AeHCTBUTEIbHBIMU
' YUCITaMH

L5 [TpubnmxEHHbIC BRIYUCICHUS, MIPABUJIa OKPYTJICHUS, MPUKHUIKA U OIEHKA
' pe3yJibTaTa BEIYMCIIECHUM
2 AnreOpandyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAKECHHSI C TIEPEMEHHBIMH )

25 Crenenb ¢ uenbM nokaszaresneM. CTeNeHb ¢ palliOHAIBHBIM [T0Ka3aTEIeM.
' CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

”E Apudmernueckuif  KOpeHb  HaTypajdbHOM  cremeHu. J[leiictBus ¢
' apupMeTUYECKUMH KOPHIMHU HAaTypalbHON CTETICHU
3 YpaBHEHHUS 1 HEpABEHCTBA

31 enbie 1 npoOHO-panrioHanbHbIe ypaBHEHUsS. CUCTEMBI U COBOKYITHOCTH
' yYpaBHEHUNU

32 [enbie u 1poOGHO-panoHaNbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1au
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMSI TOCIIEIOBATEILHOCTEN




Apudmernueckass ¥ reomeTpuueckas mnporpeccur. Dopmyna CIOXKHBIX

4.2
IPOIICHTOB
S) OyHKIMH
Oyaknus, cnocoOsl 3amanus (Gydkmuu. [paduk dyaxkuum. OO6macTh
OlpeNeNieHusT ¥ MHOXXECTBO 3HadeHWH ¢yHkumud. Hymm ¢dyHkumm.
5.1. [IpomexxyTk 3HaKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHMMYMbl (yHKiuu. HauOonblniee M HauMeHbliee
3Ha4YeHUe (PYHKIUU Ha IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BEIUYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka. Anre0pa: 7-i1 kiacc: 0a30BbIi YpOBEHb: yueOHUK; 15-¢ u3nanue,
nepepaboranHoe MaxkaporueB FO.H., Munrok H.I'., Hemkos K.W. u np.; oz
penakuuei TensikoBckoro C.A. AxkunonepHoe o61iectBo «3naTenscTBo
«IIpocBenieHue»

* Maremaruka. Anreopa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadborannoe MakaporueB FO.H., Munmtox H.I'., Hemmkos K.W. u ap.; mox
penakmueit TenskoBckoro C.A. AkimonepHoe o01iecTBo «M3aaTenbcTBO
«IIpocsemieHue»

* MaTtemaruka. Anredpa: 9-it kiiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ n3nanue,
nepepadoranHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u nip.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

«IIpocsemieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o KoHTpoJibHBIE U cCaMOCTOSITEIbHBIE pa0OTHI MO anredpe:7,8, 9 kiacc: k
yueOHuky A.I.MopakoBuya u np. «Anredpa 9 knacc» / M.A.Ilonos. —
M.: U3narenscTBO «OK3amen», 2019.

o Tynbuunckas E.E. Anrebpa-7. biunonpoc. Muemosuna,2006
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