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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOIO IIMKIOB, €€ OCBOCHHE HEOO0XOIUMO s
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpHUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX /ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE H
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JICATEIbHOCTH OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 SBJSETCs peanu3aleil 1esTeIbHOCTHOIO MPUHIIMIA 00y4YEeHHUS.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpa» i1l OCHOBHOIO OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colepiKaTeabHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolmumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxkanve nuHUM «YWciia W BBIYHCICHUS CIYXKUT OCHOBOW IS
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM
MPEICTABICHU O IEUCTBUTEIBHOM YKClie. 3aBEepIICHHE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Copepxanue AByX alreOpandecKux JUHUN — « AIreOpaniecKue BhIPaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHUYECKOTo amnmapara, HeOOXOJUMOTrO ISl pelIeHUs 3aJad MaTeMAaTUKH,



CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero oopazoBaHusi y4eOHbII MaTepual TPYNIHUPYETCs BOKPYT pallMOHATIbHBIX
BbIpaXEHUM. Anredpa JEMOHCTpUPYET 3HAUEHHE MATEMaTHKH KakK s3bIKa s
INOCTPOEHUSI MaTeMaTHYECKHMX MOJENe, ONUCaHUs NPOLECCOB U  SBJICHUHN
peanbHOrO MUpa. B 3a1aun oOyueHus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUUIsl OCBOEHUS Kypca
MHPOPMATUKHA, W  OBJAJCHUE HABbIKAMU  JECIYKTUBHBIX  PacCyXICHUU.
[IpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Coneprxkanve QyHKITMOHATBHO-TPA(PUIECKON JTMHUY HAIEICHO Ha TOJYICHHE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTHYECKON MOJENH
JUTSL OTMCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX IPOLECCOB U SABJICHHUI B TPUPOAE U
oOmecTBe. M3yueHne maTepuala cnocoOCTBYET pa3BUTHIO y OOYHAIOIINXCSI YMEHUS
UCIOJIb30BaTh pPAa3jMuYHbIEe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTUKU —
CIIOBECHBIE, CHUMBOJINYECKHE, TpauuecKue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUSA», «Adredpanyeckue BbIpaXeHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIINM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCIamMu. PelieHue 3agad U3 peaibHOW NMPaKTUKKA HA 4acTH, Ha
JpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJIeM: OIpelesieHrue, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4yM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HATYpaJIbHBIX YHCEII.

PeanbHbpie  3aBUCMMOCTHM, B TOM 4YucCle TpsMas ©W  oOpaTrHas
IIPOIIOPLUHUOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWIa MPeoOpa3oBaHUSI CyMM U
MPOU3BEACHUM, TPaBUJia PACKPHITUS CKOOOK U MPUBEIAEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHounensl 1 MHOTOWIEHBI. CTeneHs MHOTO4WIeHa. ClIOKeHUE, BBIUUTAHUE,
YMHOKEHUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. PasiioxkeHrne MHOTOWICHOB Ha
MHOKUTEH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUIEHUE JIMHEMHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI 110 YCIOBHUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
Ccroco0oM MoACcTaHOBKU. [IpumMepsbl perieHus: TEKCTOBBIX 337a4 C MOMOIIBI0 CUCTEM
YPaBHCHUU.

DOyHKIMHA

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXYTKH. PaccTosiHue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOIA.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKHU Ha KOOPAWHATHOM TiockocTh. [IpumMepst rpadmkoB, 3aaHHBIX (PopMyIIaMH.



Yrenue rpaduxoB peanbHbIX 3aBucuMocTeil. [Tonstue pyukuu. I'papuk pyHkumu.
CaoiictBa pyukuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkinuu y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagpatueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIUHCJIEHUSM. J|eICTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTesieM U €€ cpoiicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

AnreOpandeckue BRIpOKCHUSAJIre0pandecKue BbIPaKeHust

KBampaTHbIil TpEXWICH, pa3IoKEHUE KBAIPATHOTO TPEXUIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BbIYUTAHWE, YMHOXEHHE, [IEJICHUE alreOpanvecKux JApoOeH.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUs 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Peuienue ypaBHEHUHM, CBOJAIIMXCS K JIMHEMHBIM UM KBaJApPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYyHKIUHA

[Tonsitue Gpynkimu. OOIACTh ONPEACIICHUS U MHOYKECTBO 3HaUEHUH (YHKITUU.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢ynkummu. YUrenne cBoicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEaTbHBIE MPOIECCHI.

@DyHKIMU, OMUCHIBAIONINE TPSIMYI0 U OOpaTHYI TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|x|. [paduaeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanpHbie unciia, UPpallMOHAIBHBIE YUCIIA, KOHEYHBIE M O0€CKOHEYHBIC
JeCATUYHBIC APpOOH. MHOXKECTBO JIEHCTBUTEILHBIX YUCE, IEUCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIEC JCCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPJIMHATHOM MIPSIMOU.

CpaBHEHHME [JICWCTBUTEIBHBIX YHCEN, apu(pMETHYECKUe JEHUCTBUS C
JICUCTBUTEIBHBIMH YHCIAMH.



Pasmepsl 0OBEKTOB OKPYXAlOUIET0 MHpA, AJUTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnukEéHHOEe 3HAUCHHUE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTieHHe
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIINXCS K KBaApaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4y
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYyMs NEpPEMEHHBIMH M ero rpaduk. Pemienuwe cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopol creneHu. ['paduyeckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIUHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBONCTBA.

Uucnosele  mocinenoBaTelbHOCTUHYHCI0BbIE  MOCJEI0BATEIBHOCTH U
Iporpeccuu

[IoHsiTHE YMCIIOBOM MOCHENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmMyoi u Hopmysoi N-ro YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETHIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETUYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CoHBIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHOKEHHSIM  POCCHUHCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaU3alliu €ro
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKHW, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLMIIOB B I€ATEIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM IJIsl YCHEHIHOW MpOoQecCHOHATBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K  OSMOIMOHAIBHOMY W  3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpPUEHTALIMEX B JEATEIbHOCTM HA COBPEMEHHYK CHCTEMY HAy4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS IUBHIIA3ALINU,
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHUKU U MAaTEeMaTHUYECKOW KYJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3IA0pPOBOro  oOpa3a KHU3HU  (3M0pOBOE  MHTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, pETyJspHAs Qu3ndecKas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUH JJIs pEeIICHUs 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS y JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTHI COOCTBEHHBIX 3HAHUU |
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLUEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONMpENENeHUs] TOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA ISl OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATEIbHbIC, €AUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

e BBIBISITH  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npeajiaraTh KpUTEPUU JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIOUEHNUI IO aHAJIOTHH;

e pa3dupaTh 10KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIEHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTHUYECKUX (PaKToB, BBICTpaMBaTh AapryMEHTALUI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh HaubOoyiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbLCKUI MHCTPYMEHT MO3HAHUS,
dbopmyaupoBaTh BOMPOCHI, (UKCHPYIOLIUE MPOTHBOpPEUYUE, MpoOiIemy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJAUTH 1O CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEA0OBAHUE IO YCTAHOBICHUIO OCOOEHHOCTEMN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHUE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JJISl pELICHUS 3a4a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BBIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILTIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAILIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpMAUMU TO KPUTEPUAM, MPEAJIOKEHHBIM
yUHUTENEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSTEINIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHUS B COOTBETCTBUH C YCIOBUSIMU
U TeJISIMH OOIIIEHHS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PCHUS
B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTHUPOBATH MOJYYEHHBIN pe3yIbTarT;

B X0JI¢ 0OCYKJIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOMN TEMBI,
poOJIEMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOUCK
peIleHUsI, COIMOCTABIATh CBOM CYXJEGHHS C CYXACHUSIMH JPYTHX
YYaCTHUKOB JUajora, oOHapy>KUBaTh pa3jiu4yue U CXOACTBO IO3UIIUH, B
KOPPEKTHOU popme popMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  PEe3yJbTaThl  pEIIeHHWs  3a7ady,  OJKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (POpMAT BHICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEHN ayJIUTOPUH;

MOHMMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHUBHUIYaTbHON
paboThI pU pelIeHNH YIeOHBIX MAaTEMAaTHUECKUX 3a/1a9;

MPUHUMATh 1EJIb COBMECTHOM NIESITENLHOCTH, TUIAHUPOBATh OPraHU3ALNIO
COBMECTHOW palOThl, pacmpenensiTb BHUABI padOT, TOTOBAPUBATHCH,



00CYX1aTh TIPOIIECC M PE3YNIBTAT pabOThI, 0000MATh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

e yYacTBOBaTh B TpYyHIOBBIX ¢dopmax padboTel (0OCyXKaeHus, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTUE), BHIMOIHATH CBOIO YacTh pabOThI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYIMMH YICHAMH KOMAaH]IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHBIe YHUBepCaJbHbIe yUeOHbIe JAeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUJIAH, aJTOPUTM pEUIeHUs 3aAadd (WIA €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTaTa
pelIeHns MaTeMaTHIeCKON 3a1auu;

e IPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPU PEILICHUU 33]1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH MMOCTABICHHOMN LIENU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHIKCHHSI WU HEJIOCTIKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCs TMOJYYUT CIICAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

BreinonHaTh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHAIbHBIMU YUCIIaAMU.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYEHUHN JPOOHBIX BBIPAKECHU, COMEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTth OT omHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO TPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BbITIONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHUI
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ASHCTBUS CO CTENEHAMH C HATypalbHbIMU
MOKa3aTeJIsIMH.

[IpuMeHsTh MPU3HAKYU AETMMOCTH, Pa3JIoKEHUE HA MHOKUTEIN HATypajbHbIX
yuces.



Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4HM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEJIWYMH, I[POLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYECHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPaKeHUs

Hcnonp30Bath alireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs] OYyKBEHHBIX BBIPDAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus 1EI0T0 BRIPAKEHUS B MHOTOYJICH IPUBEACHUEM
MOJI00OHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0o MHOKHTEIS, IPYIIUPOBKU ClIaraéMbIX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTEIsIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pewary 5MHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITpaBHIIA
IepexXo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sABIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCElN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHON IIIOCKOCTH rpapUK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
yucie rpaduIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMI MO YCIOBHIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M ITOJIy4YEHHBIN pe3yJIbTar.

DyHKUIMHA

N3o0pakath Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATh YUCIIOBBIE IIPOMEKYTKHU Ha
aJredpanvyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTPOUTH rpaduku TMHEHHBIX QyHKIMI. CTpouTth rpadux GyHKIHH Y = [X|.



OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUI, N300paaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumensaTe moHsTHE apUdMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHU, UCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBIMOJIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npobeit u creneHeit uucia 10.

AuredpanvyecKue BbIPAKEHUSA

[IpyMEHATP TMOHATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTeseM.

BBINONHAT TOXKAECTBEHHBIE MPE0OPa30BaHUs pallMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJ MHOTOUYJIEHAMH U alNre0panyecKuMu ApoOsiMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHUs BEIPAXKEHHUM IJIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemiath NMHEMHBIE, KBaJIpaTHbIE YpaBHEHUS U PallMOHAJbHBIE ypaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHNH (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJI1 CPABHEHUS, OLICHKH, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU



[Tonnmathe ¥ MCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPEIECNIATh 3HAUEHHE (YHKIUM O 3HAYECHMIO
apryMEeHTa, OIIPeEIsTh CBOMCTBA QYHKIUH 110 €€ rpadUKy.

Ctpouts rpauKy JIeMEHTApHbIX PYHKIMNA BUJA!

y=k/X, y=x2,y=x3,y = |X|, y = VX, OIICBIBaTH CBOHCTBA YHCIOBOM (hyHKIHHA
o e€ rpaduxy.

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
peIMEeTHbIC Pe3yIbTaThI:

Yuciia 1 BLIYHCIEHHUS

CpaBHUBATh U YHOPSAIOYUBATH pAllMOHAIBHBIE U UPPAIIMOHATIFHBIC YHCTIA.

BemonusaTe apudMeTHUecKkre AeWCTBUS C pallHOHATBHBIMU YUCIIAMHU, COYETast
YCTHBIE M NMHUCHMEHHBIE MPUEMBI, BBITIOIHATh BBIYUCICHUS C WPPAMOHATBEHBIMU
YUCIIAMH.

HaxoauTs 3HaueHMsI CTENEHEN C LEJIbIMU TOKA3aTesIMU U KOPHEH, BBIYUCIIATD
3HAYCHUSI YNCIIOBBIX BBIPAKEHUI.

OKpyryiATh JEHCTBUTENIbHBIE YHWCIA, BBINOJHATh HPUKUAKY pe3yJibTara
BBIUKCJICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIE ¥ KBalpaTHBIC YPAaBHEHUS, YPABHEHHUSI, CBOJSAIIMECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMS IEPEMEHHBIMU H
CHCTEMBI IBYX YPaBHEHHIA, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBISICTCS JTMHEHHBIM.

Pemiath TekcTOBbIE 3ajauu  ajJireOpandeckuM CrHocoOOM C  MOMOIUIBIO
COCTaBJICHUs YPaBHEHHsI I CHCTEMBI JIByX YPaBHEHUH C IBYMs NTEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCIIe C TPUMEHEHNEM rpaduuecKuX MpeACcTaBleHui (yCTaHaBIMBaTh, UMEET
J¥ ypaBHEHUE WJIM CUCTEMa ypaBHEHUN pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npoyee).

Pemarp suHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300paxkaTb
pellieHne HepaBeHCTB HA YMCIOBOW MPSIMOM, 3alMChIBaTh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemarp  cucreMbl  JTUHEHHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIUChIBATh PEHIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUN PA3IUYHbBIX 3a7a4.

DyHKIMHA

Pacno3naBath (QyHKIIMM W3y4eHHBIX BHIOB. [loKa3piBaTh CXEMaTHYECKH
pacIoNoXeHne Ha KOOPIUHATHOM IJIOCKOCTH TpaduKoB GyHKIMiA Buaa: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03 (UIIUEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUHA.

Ctpouth U H300pakaTh CXEMATUYECKU TpaUKH KBaJAPATUUHBIX (PYHKIIHIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHH 1O UX TpaduKaM.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIEI0BATEILHOCTH M IPOrPeccuH

Pacno3HaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU IIPU PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 0GpazoBaTEIbHbIE
padoThbI padoThsI pecypebi
1 Yucia u BeIUUCIICHUS. PaliuoHalIbHbBIE o5 1 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
bubmuoreka [IOK
2 AJIreOpaniecKHe BRIPaKCHHA 27 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPABHCHUS  HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 KoopHate! n rpaguxu. Oyniimi 24 1 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
5 Torroperme 1 obobmerme 6 1 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

ITPOTPAMME



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

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pPA3oBATEIbHbIE
padoThbI padoThI pecypes
bubnunorexa LIOK
1 Yucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHp ¢ UeabiM 7 bubnnorexa [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXKeHUsI. 15 1 bubmmoreka [JOK
Anrebpanyeckas ApooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 DyHKIH. OCHOBHEIE HOHATHA 5 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
J PynKupy. TuCITOoBHIC QyHKINH d https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
10 HoTopenme u 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[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 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pPa3oBaTEIbHbIE
padoThbI padoThI pecypest
1 Yucna u BeuucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bubnunoreka LIOK
S PysKipn 16 1 https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
6 YucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE 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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon . .
e —— IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM
pesyIbTaTA NMPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus
1 Yucna v BEIYUCICHUS
11 BrInonHsATh, codeTast yCTHbIC U TUCHbMEHHBIE TPUEMBI, apuMETHUECKUE IEHCTBUS
C PalIMOHAJILHBIMU YHCJIAMU
HaxonuTth 3HaUY€HUS YUCIIOBBIX BEIPAKCHHUM, TPUMEHSITH pa3HOOOPa3HbIE CITOCOOBI
1.2 U TpuéMbl BBIYUCIICHUS 3HAUCHUH JAPOOHBIX BBIPAKEHUH, COACpKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[lepexonutes OT onHOW (opMBl 3amucu Yucen K Jpyrod (mpeoOpa3oBHIBATh
13 JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUYHYIO APOOb)
14 CpaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHBIE YUCIIA
15 OKpyTJIATh Yncia
BBInoaHAT, MPUKUIKY W OIEHKY pe3yJibTaTa BBIYUCICHUH, OLIEHKY 3HAYCHHUI
1.6 YHCIIOBBIX BBIPAKCHUN. BBIMOMHATH ACMCTBUSI CO CTENEHAMU C HATypaJbHBIMHU
IMOKa3aTeIIIMU
17 [IpuMeHsTh TIpU3HAKH NETUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIH HaTypalbHBIX
YHceln
Pemlate mpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLIEHUEM
18 BEJIMYMH, HpOHOpHI/IOHaJ'II)HOCTI)IE) BEJIMYMH, npOIEeHTaMH, HHTepnpeTprOBaTL
pe3ynbTaThl PEIICHUS 3aJa4 ¢ YYETOM OTPAaHUUYEHUN, CBA3AaHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIXx OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBarh anredpandeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, TIPUMEHSTH €€ B
' MPoIIecCe OCBOSHHS Y4eOHOTO MaTepuaa
29 Haxomute 3HaueHuss OYKBEHHBIX BBIPOKCHHM TIPH 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX
23 BrimonHaTe mpeoOpa3oBaHus IENOr0 BHIPAKEHHS B MHOTOWICH MPHUBEICHUEM
' MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BrImonHATE yMHOXKEHHE OJHOYJIEHA HA MHOTOWICH U MHOTOUYJICHA HA MHOTOYIEH,
' MPUMEHSTH (DOPMYIIBI KBapaTa CyMMBI M KBaJpaTa pa3sHOCTH
OcCyliecTBISTh pa3ioKeHNe MHOTOWIEHOB HA MHOXKHUTENH C TIOMOIIbIO BBIHECEHUSI
2.5 3a CKOOKH OOIIET0 MHOXKHTEJIS, TPYIITUPOBKHU ClIaraeMbiX, MPUMEHEHHS (PopMyIT
COKpPAIIEHHOTO YMHOKEHUS
26 [IpumensaTh npeoOpa3oBaHUsT MHOTOYJIECHOB IlJ'IiI pelIeHusl pa3MYHbIX 33734 U3
MaTEeMaTHUKH, CMEXXHBIX TIPEIMETOB, U3 PEaTbHON MPAKTUKH
27 Hcnonb3oBath CBOMCTBAa CTENEHEW C HATypajJbHBIMM IOKa3aTENsIMU IS
' npeoOpa30BaHMsI BRIPAKEHUN
3 YpaBHEHHs 1 HEPABEHCTBA
Pemiars nHHEHHbIE ypaBHEHHUS C OJHOM TEPEMEHHOW, MPUMEHSS MpaBuia
3.1 nepexojia OT UCXOIHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTs, saBisieTcs
JIM YMCIIO KOPHEM YpaBHEHHUSI




39 [IpumeHnsaTy rpaguvecKkue METOIbI MPU PEIICHUHM JUHEHHBIX yYpaBHEHHH U WX
CUCTEM
33 [ToxOupars mpuUMeEpHI Map YHUCE, SBISIOMNUXCS PEIICHHEM JTUHEHHOTO ypaBHEHUS
C ABYMsI IEPEMEHHBIMU
34 Ctpouth B KOOPJMHATHOU IJIOCKOCTU TpaduK JTUHEHHOrO ypaBHEHHUS C JBYMs
MIEPEMEHHBIMH; MTOJIB3YSICh TPAPUKOM, IPHUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS
35 Pemiate cuctembl ABYX JIMHEWMHBIX YpaBHEHUW C JABYMs MEPEMEHHBIMHU, B TOM
ymcie rpadpudecku
CocTaBisiTh U pelllaTh JUHEUHOE YPABHEHHUE WUJIM CUCTEMY JIMHEHHBIX YpaBHCHUH
3.6 M0 YCJIOBUIO 33/1aud, UHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3ajauyu
MOJIyYEHHBIH pe3ysbTaT
4 Koopaunats! u rpadpuku. OyHKIIMN
M3o0paxaTh Ha KOOPAMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
4.1 KOOpPJHMHATAM, JIyYH, OTPE3KH, UHTEPBAJIbI, 3aIIMUChIBATh YHCIOBbIE TPOMEKYTKH Ha
ANreOpandecKoM sI3BbIKE
4.2 OTMeuaTh B KOOPAMHATHOMN TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIUHATAM
4.3 Crtpourts rpaduku mTuHEHHBIX QyHKIHA. CTpouTs rpaduk GyHKINN Y = [X|
OnuceiBaTh ¢ MOMOIILI0 QYHKIIUNA U3BECTHBIC 3aBUCUMOCTH MEKy BEIUYHMHAMMU:
4.4 CKOPOCTb, BpeMs, paccTosiHueE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apryMeHTa
[Tonnmate Tpadudeckuii crnocod NpencTaBiIeHUs W aHanu3a WHGOpMAIuH,
4.6 U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIHIO U3 TpaMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEN
8 KJIACC
Kon . .
e IIpoBepsiemMble IpeAMeTHbIE Pe3yJIbTAThHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM
pesyabTaTa NMPorpaMMbI OCHOBHOIO 00111er0 00pa30BaHuUs
1 Yucna 1 BIYUCICHUS
Hcnonp30BaTh HavYallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
1.1 9guceNnl JUIsS CPaBHEHHUs, OKPYIVIGHUS W  BBIYUCICHUH, H300paxarh
JEHCTBUTEILHBIE YUCIIa TOUKAMHU Ha KOOPJIUHATHOMN MPSIMOM
[IpuMeHaTp mOHATHE apUPMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIWUTh
19 KBaJIpaTHbIE KOPHH, UCIIONIB3Ys MTPU HEOOXOAMMOCTH KaJIbKYIATOP, BHITIOTHATh
npeoOpa3oBaHMs BHIPAKCHUM, COJEPKAIIUX KBaJpaTHBIE KOPHH, HCIOIB3YS
CBOMCTBA KOpHEHN
13 Hcnonw3oBarh 3amucu OOJBIIMX W MaJbIX YHCEN C TIOMOIIBIO JTECATUYHBIX
npobeii u creneneii yncna 10
2 AnrebpanuecKue BHIPAKCHHS
21 [IpuMeHATh TOHSATHE CTENEHM C LEeJIbIM  [OKa3aTeseM, BBINOJHATD
peoOpa3oBaHus BRIPAKEHUH, COAEPKAIIUX CTENIEHH C LIEJIbIM MTOKa3aTeleM
29 BoInonHATE TOXIECTBEHHBIE MPEOOPa30BaHMsI PALlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE TPABHJI ICUCTBUN HAJ MHOTOWICHAMH U aNTreOpandecKuMu Jpo0siMu
2.3 PacknanpiBaTh KBaapaTHBIA TPEXUIEH HA MHOKUTEIU




24 [IpumensTh mpeobpazoBaHusl BHIPAKEHUHN IS PellIeHNs PAsINYHbIX 3a7a1 13
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOMN MPAKTUKH
3 YpaBHEHHS 1 HEPABCHCTBA
31 Pemarp nuHeiiHBIC, KBagpaTHBIC YPAaBHCHUS U PallMOHATBHBIC yPABHCHN,
CBOJIAIIUECS K HUM, CUCTEMBI JIBYX YpaBHEHUH C IByMs IepeMEHHBIMU
[IpoBoauTH IpOCTENIIINE UCCIIEN0OBAHUS YPABHEHHU U CUCTEM YPABHEHUI, B TOM
392 qHcie ¢ IPUMEHEHHEM TpapuuecKux ijeILCTaBJIeHI/If/'I (ycTaHaBnIMBaTh, IMEET
T ypaBHEHHE WJIM CHCTEMa YpaBHEHHI peIIeHUs, €CIId UMEET, TO CKOJIBbKO, U
Ipoyee)
[Tepexomuth OT cloBeCHOW (HOPMYIHPOBKM 3amaud K e€ anreOpamdeckoi
33 MOJIETIM C TOMOIIBIO COCTaBJICHHS YpPaBHEHUS WM CHCTEMBI ypaBHeHI/II\/'I:
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/laydl ITOJTYYCHHBIN
pe3ynbTar
[TpuMeHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB JUIsI CPABHEHHSI, OIICHKH, PEIIaTh
34 JTUHEIHBIE HEpPaBEHCTBA C OJHON TMEepEeMEHHOW W HX CHCTEMbI, JaBaTh
' rpadUyecKy0 MJUIIOCTPALMI0O MHOKECTBA PELIEHUM HEpaBEHCTBA, CHCTEMBbI
HEPaBEHCTB
4 OyHKINH
[Tonumatrh ¥ HCMONB30BaTh (PYHKIMOHAIbHBIE TOHATUS U S3BIK (TEPMUHBI,
4.1 CUMBOJINYECKUE 0003HAUEHUS), ONPEIENIATh 3HaUeHHE (DYHKIUU 110 3HAYEHUIO
apryMeHTa, OlpeiessaTh CBoicTBa (GyHKIIUU 10 e€ rpaduKy
Ctpouts rpaduku d1eMEeHTapHBIX PYHKINN BUA:
y=k/x
4.2 _ _ _ _ . . N
y=k/x,y =x%y =Xy = |x|, omiChIBaTh CBOICTBA YHNCIOBOW (PYHKIUH MO €&
rpaduxy
9 KUJIACC
Kon . .
HpoBepsieMoro IIpoBepsieMble IpeAMETHBIE Pe3y/JIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeLHOM
pesyaLTaTa NporpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
1 Uucna v BIYUCTIECHUS
1.1 CpaBHUBaTh U YIOPSAIOYMBATH PAIIMOHAIBHBIE H UPPALMOHALHBIE YUCIIA
BreimonusaTe apudmMerndeckue IEHCTBHUS C pallMOHATBHBIMH YHCIAMHU, COUYeTas
1.2 YCTHBIE W TTMChMEHHBIC MPUEMBI, BBITIOIHATH BBIYHUCICHUS C UPPAITMOHATHHBIMA
qHUCIaMu
13 HaxomuTh 3HaueHus cremneHen © LEMbIMA NOKA3ATENIMU 1 KOPHEH, BBIUUCISTH
3HAYEHUS YHACIIOBBIX BBIPAKECHUI
14 OxpyrisTh } JEHCTBUTENIbHbIE  YHUCIA, BBIMOJMHATL  NPUKUAKY — Pe3yibTara
BBIYHCIICHHH, OI[CHKY YMCIIOBBIX BBIPAKCHHIA
2 VYpaBHEHUs U HEpABEHCTBA
21 Pemarp nuHeiHbIC ¥ KBaJpaTHBIC YpaBHEHUS, YPABHEHHUS, CBOISIIUECS K HUM,
npocTeiime JpoOHO-palliOHaAbHBIE YPaBHEHUS
29 Pemarh cucteMbl IByX TIMHEHHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU U CHCTEMBI

JIBYX YpaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SIBJISETCS JIMHEHHBIM




Pemate TekcTOBBIC 3aa9n anre6panquKHM CITOCOOOM C MOMOIIBIO COCTABICHUS

23 YpaBHEHHSI UJIM CUCTEMBI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
[IpoBOANTH MpOCTENIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM

2.4 qucie ¢ IPUMEHEHUEM IrpaduuecKuX MpeICTaBIeHUH (HarpuMep, yCTaHaBINBaTh,
VMEET JIM YPABHEHHE WJIM CUCTEMA YPABHEHUI PELIEHMUS], ECIIM UMEET, TO CKOJIBKO)

25 Pemrate nuHeliHbIC HEpaBEHCTBA, KBAJPATHbIE HEPABEHCTBA, n300pakaTh peuIeHue
HEpaBEHCTB Ha YMCJIOBON MPSMOIi, 3aIIUCBIBATh PEILIEHHE C TTOMOLIbI0 CHMBOJIOB
Pemate cucreMbl JMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME

2.6 KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHWE CHCTEMbl HEPABEHCTB Ha
YHCIIOBOM MPSIMOH, 3alIMCBIBATh PEIIEHUE C TIOMOIIBIO CUMBOJIOB

2.7 Mcnonb30BaTh HEPABEHCTBA IPU PEIICHUH pa3IMYHbIX 33]a4

3 OyHKIUU
Pacno3naBate (QyHKIMH W3ydeHHBIX BUAOB. [loKa3piBaTh CXEMaTUYECKH

31 pAacIoyioKeHHe Ha KOOPAWHATHOH IUIocKocTH rpadukoB GyHKuuil Buma: Y=KX,
y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3Ha4YeHU! KO3(PPHUIINECHTOB,
OIMCHIBATh CBOMCTBA (hYyHKUIMH

39 IToka3plBaTh CXEMaTHUYECKH pACIHOJOXKEHHE Ha KOOPIMHATHOM IJIOCKOCTU
rpadukoB QyHKIMI Buaa Y = VX, Y = [X| ¥ ONHUCHIBaTh CBOMCTBA (DYHKIUH

33 Ctpouth u wu300paxaTh CXeMaTH4YEeCKH TpadUKd KBAJAPATUYHBIX (DYyHKIIHIA,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKLHUHN MO UX TpaduKkam

34 Pacnio3HaBaTh KBaJgpaTHUHYIO (QYHKUUIO O (Qopmylie, NPUBOAUTH HPUMEPHI
KBaJPaTUYHBIX (YHKIUH U3 peaTbHON )KU3HU, PU3UKHU, TEOMETPUHU

4 Apudmernueckas 1 reoMeTprUUecKas IpOrpeccuu

41 Pacrnio3HaBath apudMeTHUecKyr0 M IeOMETPHUYECKYI0 MPOrPEecCHr INMPH Pa3HbBIX
croco0ax 3ajaHus

42 BbInonHATE  BBIYMCIEHUS € MCNOJNb30BaHMEM  (GopMyal N-TO  4ieHa
apu(pMeTHYeCKOH U TeOMeTPUIECKOI Mporpeccuii, CyMMbl EPBBIX N YICHOB

4.3 N300pakaTh 4ieHbl OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJIMHATHOM MJIIOCKOCTH
Pemate 3aaun, cBSi3aHHBIE C YHCIOBBIMU TOCIIEOBATEIBHOCTAMH, B TOM YHCIIE

4.4 3aladyd M3 peaJbHOM KHU3HU (C HUCIOJIB30BaHUEM KAJBKYIATOPA, LHU(PPOBBIX

TEXHOJIOTHHN)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIC W JIECATUYHBIC, TIEPEXO OT OJHOW (OPMBI 3alUCH APOOEH K
11 npyroi. lloHsiTue panMOHAIBHOrO 4YHMCHA, 3alUCh, CPAaBHEHUE, YIOPSIAOYMBAHHE
palMOHAIbHBIX YUCEI
12 Apudmerndeckre IeHCTBHS C palliOHAIBHBIMU YnciIaMu. Perienue 3a1a4 u3 peanbHOM
MIPAKTUKU Ha YacTH, Ha Apoou
13 CreneHb ¢ HaTypaJbHBIM MOKa3aTelleM: ONpeeNieHIe, TPeoOdpa3oBaHre BRIPAKECHUI Ha
OCHOBE OIPEIEICHMS, 3a1Ch OOJIBIINX YHCET
14 [IporieHThl, 3amUCh MPOLIEHTOB B BHJAE JApoOUM U JApoOu B BUJIC MPOLCHTOB. Tpu
OCHOBHBI€ 3a/1a4M Ha IIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEaJIbHOU IPaKTUKU
1.5 [IpuMeHeHne NpU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKMTEIN HATYpaIbHbIX YHCEI
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHasi NPONOPLMOHATIBLHOCTH
2 Anrebpanyeckue BEIpaKESHUs
21 [TepemeHHbIE, YNCTOBOE 3HAYEHNE BBIPAKEHUS C IEPEMEHHOM. JlomyCcTUMbIE 3HAUEHUS
MIePEMEHHBIX
29 [IpencraBienue 3aBUCUMOCTH MEXy BEIMYUHAMU B BUAE (GopMyibl. Beruncienus mo
dbopmysiam
2.3 [Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUI, TOXKIECTBEHHO PaBHBIE BHIPAKECHUS
24 CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKAa3aTEIEM
o5 Opnounensl M MHorowieHsl. CteneHb MHorowieHa. ClioXeHUE, BBIYMTAHUE,
YMHOKE€HIE MHOTOYJIEHOB
26 ®opMyJIbl COKpaIEHHOIO0 YMHOXKEHUSI: KBaApaT CyMMBI M KBajpaT pazHocTu. Popmyia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOXHUTEIHN
3 YpaBHeHMs
31 VYpaBHeHHE,  KOpEHb YPaBHEHHs, — NpaBuiIa MpeoOpa3oBaHus  YpaBHEHMS,
PaBHOCUJIBHOCTh YpaBHEHUM
32 JInneitnoe YPaBHEHHE C o;[HOIEI IIEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO YpaBHEHMS,
pelieHue JIMHEHHBIX YPaBHEHUI
33 COCTaBneIiIHe YpaBHEHHH IO YCIIOBHIO 3a7jauu. PellieHre TEKCTOBBIX 3a/1a4 C TOMOIIBIO
ypaBHEHUH
3.4 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JIMHEMHBIX ypaBHEHHIl C JBYMs INEpeMEHHbIMU. PelieHue cucreMm
3.5 ypaBHEHUI cr1ocoO0M MOACTaHOBKH. [IpuMepsbl penieHrs TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
CUCTEM YpaBHEHUI
4 Koopaunats! u rpadpuku. @yHKuuu
4.1 Koopaunara Touku Ha ipsmMoit
4.2 UucnoBbie TpoMEXYTKH. PaccTosiHre MEXTy ABYMS TOYKAMHU KOOPAUHATHOW MPAMOM
43 HpﬂMoyronLHvaﬂ cuctema koopaunar, ocu OX u Oy. AGcrucca u opauHaTa TOUYKH Ha
KOOPJAMHATHOMU INIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbIX ¢opmynamu. UreHune TrpaduKOB peanbHBIX

3aBUCUMOCTEN




4.5

[Tonsitue pynkmuu. I'paduk Gynkiuu. CBoricTBa QPyHKITUH

4.6 Jlunetinas Gyukmus, e€ rpaduk. ['paduk Gynkum y = [x|
4.7 I'paduaeckoe perieHue IMHEHHBIX YPABHEHUH M CUCTEM JIMHCHHBIX YpaBHEHUM
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 UYucna 1 BBIYUCIICHUS
11 KBanpatuslii koperb u3 yucia. [loHaTne 00 wppanmuoHaTbHOM yucie. JlecsTuuHbie
MPUOIMKEHUS UPPALIMOHATIBHBIX YUCE
19 CaoiicTBa apu(MeTHUECKIX KBAJPaTHBIX KOPHEH 1 X MPUMEHEHHE K PeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [[eCTBUTENbHBIC YHCIIa
1.3 Crenens C 1e7bIM MOKa3aTeneM u e€ cBoiicTBa. CTaHmapTHas 3alKuCh YUCIIa
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBanpaTHblii TpEéXUiieH, pa3ioKeHNe KBAAPATHOTO TPEXWICHA HA MHOXHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou
2.3 Crnosxenue, BBIYMTaHNUE, YMHOXKEHHUE, JIeJICHHE alre0Opandeckux Ipooeit
2.4 PanrioHansHbIE BBIp@KEHUS U UX IIPE0Opa3oBaHUE
3 YpaBHEHHs U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmyra KopHeE# kBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemmennie ypaBHeHUH, CBOIAIIMXCS K TUHEHHBIM M KBaJPaTHBIM
3.3 [Ipocreiimme npoOHO-palMOHATIBHBIE YPAaBHEHHS
I'padmyeckas uHTEpIIpETallAs YPABHEHUH C JIBYMS TIEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 ypaBHEHUH C JByMs TepeMeHHbIMU. [Ipumepsl pelieHus CUCTEM HEIHMHEHHBIX
YPaBHEHHH C ABYMS TTEPEMECHHBIMU
3.5 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM
3.6 YuncioBbie HEPAaBEHCTBA U MX CBOWMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpEeMEHHOM
4 OyHKIHMH
41 [Tonstue ¢yakuu. OOIacTh OMpeNeNeHus W MHOXKECTBO 3HaueHud (QyHKUIUU.
Crioco0wl 3aanust GyHKITUN
4.2 I'paduk pyakmuu. Urtenue cBoiicTB hyHKIHIM 110 €€ Tpaduxy
4.3 [Tpumeps! rpaduKoB GYHKIIHA, OTpAKAOIIUX peaTbHbIe IPOIECCH
44 OYHKINH, OTIHCHIBAIOIIUE MPSIMYIO U OOPATHYIO IPOMOPIIMOHATLHBIE 3aBUCHMOCTH, HX
rpaduxu
4.5 OyHkun y =x7 y = X?
4.6 Oynknuu Y = [x, y = |x]|
4.7 ['paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYMCICHUS
11 PannonanbHble 4ncna, UppalMOHAIbHBIE YKMCIIA, KOHEUHbIE U OECKOHEUYHbIE JECATUYHBIC
JIpobu
MHOXeCTBO JCUCTBUTENBHBIX YHCEN, JCHCTBUTENIbHBIE YHCIAa KaK OECKOHEYHbIE
1.2 JecaTu4Hble ApoOu. B3auMMHO OJHO3HAUYHOE COOTBETCTBHE MEXJIY MHOXECTBOM
JEHCTBUTENBHBIX YHCET U KOOpAMHATHON NpsiMoi. CpaBHEHHE JEHCTBUTENIBHBIX YHCET
13 Apudmernueckue IeHCTBHS ¢ ACHCTBUTEIbHBIMU YUCIAMH
W3mepenus, npuOimKeHus, OLIEHKU. Pa3mepsl OOBEKTOB OKpY’KAlOLIEro MHpa,
14 JUIUTEIILHOCTB TPOIIECCOB B OKpYykaromiem mupe. [IpubmnkéHHoe 3HaueHre BETHIUHBI,
TOYyHOCTh npuOmKeHus. OxpyriaeHue uucen. [Ipukuaka U OLEHKa pe3ysIbTaToOB
BbIUMCICHUM
2 YpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUs ¢ OAHOM IEpEMEHHOM
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAaAPATHBIM
24 BI/IKBa,Z[pleHoe ypaBHeHue. IIpumepsl perieHus ypaBHEHMM TpeTbed M 4YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIN
2.5 Pemenne npoOHO-paIlOHANIBHBIX YpaBHEHHHA
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
29 Pemienue cucrtem nByX ypaBHEHUM, OJTHO M3 KOTOPBIX JIMHEWHOE, a IPyroe€ — BTOPOM
CTETIEHU
2.10 ['padmueckas uHTEpIIpEeTaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanpaTHble HEpaBEeHCTBA
2.16 I'padmueckas nHTEpIpeTalMs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMU
3 OYHKIIH
31 Ksanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl
3.2 I'padukn Gyukimii y=Kx, y=kx+b u ux cBoiicra
3.3 I'paduku Gynkumii y=k/X, y = X° 1 ux cBoiicTBa
3.4 I'paduku QpyHKIUH , U UX CBOMCTBA
4 YucnoBble IOCIEN0BATENBHOCTH
41 Omnpenenenre M CrocoObl 3aJaHUsl YHCIOBBIX IOCJIEIOBAaTENbHOCTEH. 3anaHue
MOCJIETIOBATEILHOCTH PEKYPPEHTHOU opMyIioit u Hopmystoit N-ro dieHa
42 Apudmerndeckas mporpeccusi. @opmynbl N-ro yjaeHa apuPMETHUECKON MPOTPECCHH,
CYMMBI IEPBBIX N UIEHOB
43 I'eomerpuueckass nporpeccus. PopMynsl N-r0 wWieHa T€OMETPUYECKON IIPOrPECCHH,

CYMMBI IIEPBBIX N YICHOB




4.4
4.5

N3o0pakeHune 4ieHOB apu(PMETHUIECKOM W TE€OMETPHUYECKOM MPOTpeccHuil TOUKaMHu Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

C1okHbI€ NTPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
Kon .
IIpoBepsiembie TPeOOBaHHUS K NMPeIMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOM
NMPoBePsIeMOro o
o0pa3oBaTeIbHO MPOrPaMMBbI OCHOBHOI0 001ero o0pa3oBaHus Ha ocHoBe ®PI'OC
TpeOoBaHHS

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IIOJMHOKECTBO, OINEpPALlUU HaJ
MHO’KECTBAMH; YMEHHE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo,
1 UK, IPUMEHATh UX MPH PEIICHUH 337a4; yMEHHUE HCIIOJIb30BaTh TpaduuecKoe
MIPEICTABICHUE MHOXKECTB JJIsl ONMCAHUs PEaJbHBIX MPOLIECCOB U SIBJICHUU, IIPU
pEIIeHNH 3a]1a4 U3 APYTHX YYeOHBIX MPEIMETOB

YMeHHe OomepupoBaTh  IOHATHSAMH:  OIPENCIICHHE, aKCHOMa, Teopema,
2 JI0Ka3aTeNIbCTBO; YMEHME paclo3HaBaTb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHMUS W OTPULIAHUSA
BBICKa3bIBAaHUI

YMeHue onepupoBaTh MOHSATHUSMHU: HAaTypaJbHOE YHCIIO, MPOCTOE U COCTaBHOE
YUCJO, JCIUMOCTh HATYPAJIbHBIX YHCEJN, MPU3HAKH JCITMMOCTH, II€JI0€ YHCIIO,
MOJIyJIb 4YHucla, OOBIKHOBEHHAs! ApoOb W JecsTHYHas ApoOb, CTaHAAPTHBIA BH]
3 YHUClla, PAIMOHAIBLHOEC YHCIO, HWPPAIMOHAIBLHOE YHCIO, apupMETHUSCKUN
KBaJIpaTHBI KOPEHb, YMEHHUE BBIMOJHATH JACUCTBUS C YMCIAMU, CPAaBHUBATh U
YOOPSAIOYMBATh YWCIA, TPEACTABISATh YHCIA HAa KOOPJAMHATHOW TPSAMOH,
OKPYTJISATh YKCIa; YMEHHUE JeNaTh MPUKHUJIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATUSIMHM: CTENEHb C IEJIbIM  IOKa3aTeleM,
apumeTnyecKuil KBaJpaTHbIH KOpPEHb, MHOTOWIEH, anredpandeckas aApoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HAaTYpaJbHOM CTENEHU OOoJblIe €IUHMIIBI,
4 YMEHHUE BBINOJIHATh pacuéTsl Mo (opMynam, Mpeodpa3oBaHMs LENbIX, APOOHO-
palMoOHATBFHBIX BBIPAKEHUH U BBIPAKCHHUN C KOPHSMH, PAa3JIOKEHHE MHOTOWICHA
Ha MHOKUTEJH, B TOM YHCJIe C UCHOJIb30BaHUEM (POPMYJT pa3HOCTU KBaJpaToB U
KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHSIMH: YHCIOBOE PAaBEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YUCIOBOE HEPAaBEHCTBO, HEPABCHCTBO C IEPEMEHHOH; YMEHHE
peliaTh JMHEHHbIE U KBaJIpaTHbIE YpaBHEHUS, IPOOHO-pAllMOHAIbHBIE YPaBHEHUS
C OIHOM IIEPEMEHHOM, CHUCTEMBbI JBYX JIMHEWHBIX YPAaBHCHUH, IIMHEHHBIC
5 HEPAaBEHCTBA M UX CUCTEMBI, KBaJpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C
OJIHOW IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHHUH 3a7ad U3 IPYrUX IPEIMETOB U
MIPaKTUYECKUX 3aJ]ad; YMEHHE HCIIOJIb30BaTh KOOPJAMHATHYIO NPSIMYK H
KOOPJIMHATHYIO MJIOCKOCTD JJIs1 U300pakeHUs! pellieH! ypaBHEHNH, HEPaBEHCTB U
CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduKk QYHKIMH, HYIU QYHKINUH,
IPOMEXYTKH  3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHus, YOBIBaHUS,
HanOoJpIllee W HAaWMEHbIIEE 3HAYCHUsS (YHKIUH; YMEHHE OIePHpPOBATH
HNOHATUAMHU: TpsIMasi MPOTIOPLUUOHATBHOCTD, JTUHEWHAs (YHKIUSA, KBaJpaTUUHAs
6 dbyHKIMsA, oOpaTHas MPONOPLIHMOHAIBLHOCTh, Napaboia, TUIepOoJia; YMEHHE
cTpouTh rpaduku (QyHKIHA, UCTIOIb30BATh I'PapUKU JJIsl ONpPEIEICHUsI CBOWCTB
IPOILIECCOB M 3aBUCUMOCTEH, AJIsl PELICHUs 3aa4 U3 IpYTuxX y4eOHbIX MPEIMETOB
U pealbHON JKM3HM; YMEHHME BBIpaXaTb (OpMylaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU




YMeHue omnepupoBaTh MOHATHUSMHU: IOCIENOBATEIbLHOCTh, apu@MeTuyeckas u
reoMeTpHuuecKas IIPOrPECCUu; yYMEHHE HCII0JIb30BATh CBOIiCTBa
nocieA0BaTeIbHOCTEN, POPMYIIBI CyMMBI U OOLIETO YJieHa MPHU PELICHUH 3aa4, B
TOM YHCJI€ 3324 U3 APYTUX y4EOHBIX MPEIMETOB U PEATbHOM KU3HH

YMeHue pemiars 3a/1a4y pa3HbIX TUIIOB (B TOM YMCIIE HA MPOLIEHTHI, 10JU U YacTH,
JBYDKEHUE, paboTy, LIEeHy TOBapOB U CTOUMOCTh IOKYIIOK M YCIIyT, HAJIOTH, 33/1a41
U3 O00NacTW YNpaBICHUS JUYHBIMA U CEMEHHBIMH (UHAHCAMH); YMEHHE
COCTAaBJIATh BBIPAXKCHMS, ypABHEHH S, HEPABEHCTBA M CUCTEMBI 110 YCIIOBUIO 3a/1a4H,
UCCIEOBaTh  IIONYYEHHOE pEIIeHHEe M  OLEHHBATh  IPABJONOJOOHOCTh
MIOJIYYEHHBIX PE3YJILTATOB

10

VYMeHue omnepupoBaTh MOHATUAMU: (GHUrypa, TOUYKa, OTPE30K, MpsAMas, iy,
JIOMaHasi, yroj, MHOIOYIOJbHUK, TpPEYTrOJbHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKH, MPSMOYIOJIbHBIM TpPEYTrOJIBHUK, MEIUaHa,
OuccekTpruca M BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJBHUK, Iapajieorpamwm,
poMO, MpPSIMOYrOJbHMK, KBaJparT, Tpameuus; OKPYKHOCTb, KpYI, KacaTejbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (pUTypamMu; YyMEHHUE peliaTrh 3a/add, B TOM
4yCciie U3 NOBCEIHEBHOM XM3HU, HAa HAXOXICHHUE I€OMETPUYECKHUX BEINYHMH C
PUMEHEHHEM M3yUYCHHBIX CBOUCTB (QUTyp U (HaKTOB

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (QUTYDP, PABEHCTBO TPEYTOJIbHUKOB;
HapajjIeIbHOCTh U NEePHEHJIUKYISIPHOCTh MPSMBIX, YOI MEXIy MPsIMbIMHU,
NEepIEHANKYISAp, HAKJIOHHAs, TNPOEKIHsA, momodue  ¢uryp, momoOHbIe
TPEYroJbHUKH, CHUMMETPHs OTHOCHUTEJIBHO TOYKM U TNPSAMON; yMEHHE
pacrno3HaBaThb PaBEHCTBO, CUMMETPHUIO U M0A00HE (QUryp, NmapauiedbHOCTb U
NEPIEHIUKYIIPHOCTD MPSIMBIX B OKPY’KAOLLEM MHUPE

11

YMeHne omnepupoBaTh MOHATHSAMU: NJWHA, PACCTOSTHUE, Yroy (BeIWMYMHA yria,
CHUHYC M KOCHHYC yIjiia TPeyrojbHUKa), MJIOa/lb, YMEHHE OIICHUBATHh Pa3Mephbl
MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHATH (HOPMYJIBI
MEPUMETPA U IUIOLIAM MHOTOYT'OJIBHUKOB, JUTMHBI OKPY>KHOCTH U IUIOLIAIU KPYTa,
o0beMa TPSMOYTOJILHOTO TapajuieJienuIesla; yYMEHHUE TPUMEHSATh TPU3HAKU
PAaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[udaropa, TpUTOHOMETPUYECKHE COOTHOIICHUSI [JIi BBIYUCICHUS JUJIHH,
PAcCTOSHUH, IO

12

YMmenue uzo0pakaTh MIOCKHe (UTYphl U MX KOMOMHAIMU, MPOCTPAHCTBEHHbIE
Gurypsl OT pyku, ¢ TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB
10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIMCAaHUIO

13

YMeHue onepupoBaTh TMOHATUSMHU: MPSAMOYTOJIbHAs CHCTEMA KOOPAMHAT;
KOOpJMHATBI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA YUCIIO,
CKaJsIpHOE TIPOM3BEJIEHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl U
KOOpJMHATHI JUIsl TPECTABICHUs NaHHBIX U pEelIeHUs 3a7ady, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue omnepupoBaTh MOHSATHSIMH: CTOJIOUKOBBIE U KPYrOBBIE TUATPAMMBI,
TaONUIBI, cpenHee apuPMeTHIecKoe, MeJraHa, HauOoJblllee W HaUMEHbIIee
3HAYEeHHUs, Pa3Max YHCIOBOTO HAOOPa; YMEHHE U3BIEKATh, HHTEPIPETUPOBATD U
npeoOpa3oBhIBaTh HH(OPMAITHIO, TIPEICTABICHHYIO B TAOJIMIIaX M HA IHarpaMMmax,
OTPAXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U SBJICHUN;
YMEHHUE paclio3HaBaTh H3MEHYHBBIE BETMUYNHBI B OKPYKAIOIIEM MHUPE

15

YMeH#ue orneprupoBaTh NOHATHSIMU: CITyYallHBINA OIBIT (CIy4alHbBIN SKCIIEPUMEHT),
3IIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM MCXO) CIIy4aifHOrO OMbITa, CIy4aifHOe
coOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HAaXOJIUTh BEPOSTHOCTH CIy4alHBIX




COOBITHI B ONBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHE
pemiath 3aJaud METOJOM OPraHM30BAaHHOIO Iiepedopa M C HCIOJIb30BAHUEM
IpaBUIa YMHOXKEHMsI, YMEHHUE OLICHUBAaTh BEPOSTHOCTH DPEAIbHBIX COOBITHH M
SIBJICHUI, TOHUMATh POJIb IPAKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIA
B OKpYKAaIOLIEM MHUpPE U B KU3HM; 3HAKOMCTBO C IOHATHEM HE3aBUCHMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENT M €ro POJIbI0 B MAacCOBBIX
SBJICHUSAX

16

VYMeHue BbIOMpaTh NOAXOASIIMM H3ydyeHHBIH METOJ JUIsl pPELIeHMs 3ajaud,
IIPUBOAUTH IPUMEPbI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, OIMCHIBATh
OTJIECIIbHBIE BBIJAIOIINAECS PE3YJIBTATHI, I0JyYEHHBIE B X0/1€ PA3BUTHS MaTEMAaTUKHU
KaK HayKH, NIPUBOJUTH IIPUMEPHl MaTeMAaTUYECKUX OTKPBITUH U HUX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHON NCTOPHUH




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMBbIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCE
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TPOLICHTHI, 0ECKOHEUHBIE TIEPHOANYECKHIE IPOOH
1.3 ParmonanbHeie yncia. ApupMeTHuecKue onepanyy ¢ palioHAIbHBIMU YACIaMU
14 JlelicTBUTENbHBIE YUClia. APpH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH
15 HpI/IGJII/I)Ké}iHHe BBIYMCIICHHS, TIPABUJIa OKPYTJIICHUS, IPUKUJIKA M OIICHKA pe3ysbTara
BBIUUCIICHUI
2 AnrebpanyecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)XKEHHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenslM nokaszareneM. CTeneHb ¢ palMOHAIBHBIM IOKa3aTesneM. CBoiicTBa
CTENEeH!
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypaibHOH cTeneHu. JleWcTBUS ¢ apuU(PMETHUYECKUMHU
KOPHSIMH HAaTypaJIbHOW CTETICHU
3 YpaBHEHUs U HEPAaBEHCTBA
3.1 Ienble U 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Ienble u 1poOHO-palOHaNIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pernienue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIIBHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
4.2 Apudmerndeckas u reomeTpruaeckas mporpeccun. @opmyia CI0KHBIX TPOIIEHTOB
5 OyHKIMH
OyHkuMs, cnocodsl 3aganus GpyHkuuu. I'papuk pyHkuuu. O6nacTh onpeneneHus u
51 MHOXecTBO 3HadeHHH ¢(yHkuuu. Hymu ¢ynxnum. IIpoMexyTku 3HAKONOCTOSHCTBA.
[TpomexxyTku MOHOTOHHOCTH (yHKIMH. MaKCUMyMBI W MHUHUMYMBI (DYHKIIUH.
HauOosnpiiee 1 HanMeHbllee 3HaYeHUE (YHKIUN Ha TPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl u Ux cBOicTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpyXHOCTb U KPYI'
7.5 H3mepeHune reoMeTpudeckix BEIMYMH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M CTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka




8.4

MmuoxecTBa

8.5

I'padsr




