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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBI€TCA OJHUM U3 OIIOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOEGHHWE HEOOXOAUMO JUIs
MPOJIOJKEHUS 00pa30BaHus U B MOBCETHEBHOM KU3HU. Pa3BuTtue y oOydaronmxcs
HAay4YHBIX TMPEJCTABICHUNA O MPOUCXOKIACHUU U CYUIHOCTH aireOpanvyecKkux
abcTpakiuii, cnocooe OTpaKeHUs MaTeMaTUIECKON HAYKOU SIBIIGHUI U TIPOIIECCOB B
npupoge M OOLIECTBE, POJM MAaTeMaTHUYECKOrOo MOJICIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
M KaueCTB MBIIUICHHS, HEOOXOAUMBIX ISl aJjaliTalli B COBPEMEHHOM LHU(PPOBOM
obmiectBe. M3ydyenme anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaOMIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS UM BBIBO/IBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHHM HCHOJB3YIOT JICTyKTUBHBIE U
UHAYKTUBHBIE pacCyXJACHUs, 0000IeHNe U KOHKPETU3allMI0, abCcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MmpearnosiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOATEIILHON JAESTENIBHOCTH O0YyYalolUXCs, IO03TOMY CaMOCTOSTEIbHOE
pElIeHHE 3a/1a4 SBIACTCS peanu3aluei e TeIbHOCTHOTO MTPUHITUIIA O0yYCHHUS.

B cTpykType nporpammel yueOHOTo Kypca «Anredpay i1t OCHOBHOTO OOIIET0o
00pa30BaHHsl OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METONYECKUE JIMHUM:
«Uncna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHUSD», «YPaBHEHHUS W
HEepaBeHCTBa», «DPyHkuun». Kaxngas U3 3THX coJepkKaTeabHO-METOANYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsI Kypca, B3aUMOICUCTBYSI C
JPYTUMHU €ro JuHusIMU. B Xxozne wu3yueHus ydeOHOro Kypca oOOydaromumcs
MPUXOAUTCS JOTUYECKU PACCYKJATh, MUCIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHbBIE BO BCEX OCHOBHBIX pasjienax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0yJarOUTUMHUCS
OCHOB  yYHMBEPCAJIBHOIO  MareMaThyeckoro s3bika. CoaepkarenpHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanune nuHUM «Yucia W BBIUUCIEHUS» CIYXKUT OCHOBOM st
JAIbHEUIIeT0 U3Y4YeHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaromIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAMOHATBHBIMA YHCTIAMHU, (HOPMHUPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOEHHUS YMCIOBOUM JTMHUU
OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTEMaTUYECKOTo ammapara, HeoOXOJAMMOTro MJisi pEenIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33a/1a4. Ha ypoBHE OCHOBHOTO
oOuero oOpa3zoBaHusl y4eOHbIH MaTepHuall TPYNIUPYETCS BOKPYT palMOHAbHBIX
BbIpaKEHUU. AnredOpa JIEMOHCTPUPYET 3HAUYCHHE MAaTEMaTUKW KakK S3bIKa JUIs
MOCTPOCHUSI MaTEeMaTUYECKUX MOJENEH, OMUCAaHUS TMPOIECCOB U  SIBICHUI
peanbHOro Mupa. B 3anaun oOyuenus ainreOpe BXOAIT TaKxkKe JadbHeHIIee pa3BUTHe
AITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIUMOT0, B YaCTHOCTH, JIJIsI OCBOCHHS Kypca
MHPOpMATHKHA, U  OBJIAJICHUE  HAaBbIKAMHU  JIEIYKTUBHBIX  PaCCyXICHUMU.
[IpeoOpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEeHUS,
CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-rpadUueCKON TUHUN HAIEJIEHO Ha MOJyYEHUE
OOy4YarOIMIMMUCS 3HAHUU O (PYHKUMSIX KaK Ba)KHEHIEH MaTEeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ KCCIIEIOBAHUS Pa3HOOOPAa3HBIX MIPOIIECCOB U SIBJICHUH B IPUPO/IE U
oOmrectBe. M3yueHue maTepuana cnocoOCTBYET pa3BUTHIO y 00YHAOIINXCSl yMEHUS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTENIBHBIE CpPEJCTBA S3bIKa MaTeMaTUKH —
CJIOBECHBIE, CHUMBOJIMUECKHUE, Tpaduyeckue, BHOCUT BKJad B (HOpMUpPOBaHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIN3AMU U KYJIbTYPBHL.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BbIPAKEHUS», «YPaBHEHUA H
HEpaBEeHCTBa», « DyHKIUW.

Ha uszyuenue yaebHoro kypca «Anredpa» B 2026-2027 yu r orBoautcs 323 4.:
B 7 kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 1024 +174=1194 (3,5 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B HEJEN0).

Anamuz BIIP 2026 roma mo MareMaTWKe BBISBWJ, YTO YYalllHecs
MPOJIEMOHCTPUPOBAIIM HU3KUE PE3YJIbTaThl MO MaTEMAaTUKE MO CPaBHEHHUIO C
pPErHOHANBHBIMU U OOIIEPOCCUIICKUMU MOKa3aTeNsIMU. JTO YKa3bIBaeT HA HAJTUUUE
CUCTEMHBIX MPOOEJIOB B 3HAHUAX, KOTOPhIE HE MOTYT OBITh YCTPAHEHBI B paMKax
0a30BOro ydeOHOro IUIaHA. YBEJIWYEHO KOJMYECTBO 4YacoB B 8 Kjacce Ha
JUKBUJALUIO YY€OHBIX AE(PUIIUTOB MO CIAETYIOIUM TeMaM:

Yrclia U BBIYUCIICHUS, anreOpandeckue BhIpaXeHUs, PyHKIIHH.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3amucu
npobeit k apyroil. IloHaTHe panyoOHAIBLHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJbHBIMUA YKCIIaMH. Pelienne 3amad U3 peasbHON MPAKTUKU HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHHUI Ha OCHOBE OIPENIEIECHUS, 3aIUCh OOIBIINX yucel. [IpoLeHTsl, 3anuch
MPOLIEHTOB B BUJE JIpoOU U ApoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 337a4ul Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKHU.

IIpuMeHeHne TOPU3HAKOB  JEIMMOCTH, PAa3JO0KEHUE Ha  MHOKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TOpsMas MW oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUS C MIEPEMEHHOM. JlomycTuMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEJIMYNHAMU B BUJE
dbopmynbl. Berancnenus no gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BHIPAKEHU,
TOKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJOOHBIX CIIaracéMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYUTaHUE,
YMHOXEHHE MHOIO4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUA: KBAAPAT CYMMBI
Y KBaApar pasHoctu. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, PELICHHUE JTUHENHBIX ypaBHEHUH. CoCTaBlIEHHE YPAaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPaBHEHUM.

JIuneliHOe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
crioco0oM MoAcTaHOBKHU. [IpuMepsl perieHns TEKCTOBBIX 3a/1a4 € TTOMOIIBIO CUCTEM
YpPaBHEHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucimoBble MpoMexKyTKU. PaccTosiHue Mexy
JBYMsI TOUKaMU KOOPANMHATHOMN IPSIMONA.

[IpsimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKHU Ha KOOPJAUHATHOM I1ockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (hOpMYJIaMU.
Yrenne rpadukoB peanbHbIX 3aBUcUMOCTe. [lorsTie hynkmuu. ['paduk dyHKmm.
CpoiictBa ¢yukuuii. Jluneitnas Qynkuus, e€ rpadux. ['paduk dynkuuu y = |x|.
['paduueckoe penieHrie TMHEHHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KIIACC

Yuciia ¥ BBIYUCTICHUSA

KBagparubiii kopeHb u3 uucna. [loHstue 00 HppanMOHAIBHOM 4YHUCIE.
JlecsiTuuHble TpUOIMKEHUST UPPALIMOHAIBHBIX ynced. CBONCTBA apu(pMETHIECKUX
KBaJIPATHBIX KOPHEHN M X MPUMEHEHHE K PEe0OPa30BAHUIO YMCIOBBIX BbIPAXKEHUIM
Y BBIUMCIICHUSAM. [IeICTBUTEIbHBIE YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTesneM H €€ ceolicta. CTaHmapTHas 3allKCh YUCa.

AJredOpanveckue BbIpaKeHHU s

KBaapaTHbIil TPEXWIEH, PA3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckasi 1po6b. (OCHOBHOE CBOWCTBO anreOpanyeckoil Apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXXEHHE, [I€JICHHE aireOpandeckux JpoOeil.
PanronanbHble BBIpaXXEHHS U UX TpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopmyiia KOpHEH KBagpaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM W KBaJApPaTHBIM.
[Tpocreiimne ApoOHO-palOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpHpeTallusl YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHENHBIX YpaBHEHUM C JByMs IlepeMEHHbIMHU. [IpuMepsl pemeHust cucrem
HEJIMHENHBIX YPABHEHUI C IBYMS IEPEMEHHBIMM.

Perienne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW INEPEMEHHOM.
CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOIN NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. O0IaCTh ONPEAEIICHNS U MHOKECTBO 3HaYE€HUN (QYyHKLUU.
CrniocoObl 3a1anust QyHKIIMIMA.

I'padpux ¢ynkuuu. YUrtenune coiicTB ¢yHKkuuu no e€ rpaduxy. Ilpumeps
rpaukoB (QyHKUHUH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIMKA, ONMUCHIBAIOIIAE TPSMYI0 H OOPaTHYIO MPOTOPIHOHATHHBIE
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHble yKMClia, UppallOHAIbHBIE YHMCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOr. MHOXECTBO NEHCTBUTENbHBIX YUCEI, IEHCTBUTEIbHbIC YHCIIa
Kak OeCKOHEYHbIE JeCATHYHbIC ApoOHu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX YHCEN, apu(METHUYECKHE JIEHCTBUS C
JEHCTBUTEIILHBIMU YU CIIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOLIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiapTaToB BEIUYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIMXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHne. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHenue. [IpumMepsl pelieHus ypaBHEHUNA TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PellieHne TEeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEHUE C JBYMs NEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Perienne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue nMHENHBIX HEPABEHCTB C OJHOW NEpeMeHHOH. Pelienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNH

KBagpartuunas ¢ynkuusa, e€ rpaduk u coiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.

Yuci0BbIE OCIE10BATEILHOCTH U IIPOrPecCUm



[loHsiTHE YMCTIOBOM IOCIENIOBATEIBHOCTH. 3aJaHHE IIOCIIEI0BATEIbHOCTH
pEKyppeHTHOH dhopmyIioi u hopmyIoit n-ro dieHa.

Apudmernueckas U reomerpuueckas mporpeccun. dopmynbl n-ro usieHa
apuU(PMETHUECKON U T€OMETPUYECKON MTPOTPECCHL, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHne WIEHOB apU(PMETHUYECKON W TeOMETPUYECKOW MpOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIUMAJIbHBIM POCT.
CoHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHHIO 0053aHHOCTEN I'paXkJIaHWHA U peali3allii ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKICHHUIO STUYECKUX NMPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTHIKEHUM HayKH, OCO3HAaHUEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS PA3BUTHs LIMBWIM3ALNMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;



6) ¢usmyeckoe BocnuTaHue, (popmMHupoBaHHMEe KYJbLTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IArONMOJIy YU :

FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (3[0pOBOE  MHTAaHUE,
cOQTaHCUPOBAHHBIH PEXXKUM 3aHATAW W OTAbIXa, peEryisapHas Qu3ndecKas
aKTHUBHOCTB), CQOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOI0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTAlMEN HAa TPUMEHEHNE MATEMAaTUYECKUX 3HAHUU JIJISI pEIICHUS 3a]1a4 B
00J1aCTH COXPAHHOCTH OKPYKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCIEICTBUH ISl OKPY>KAIOIIEeH Cpelibl, 0CO3HAHUEM TI100aIbHOTO
XapakTepa FKOJOTHUECKUX TPOOJIEM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIIUMCS YCJOBHSM COUMAJIBHOM UM NMPUPOTHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHWK, B TOM YHCIIE
dbopMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus U JSHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJEACTBHUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTe/IbHbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH MaTEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOIIEHWH MEXIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENICNICHNs] ~ TOHSATWUW, YCTAHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTL W  MPeoOpPa30OBBHIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBJISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (axkTax, MAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX,
MpeiaraTb KpUTEPUM JJIs BBISBICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;
JI€NaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;
pa30upaTh I0Ka3aTelIbCTBa MaTEMATUUECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTesIbCTBa
MaTteMaTH4ecKuX (DAKTOB, BBICTpAaUBATh APTyYMEHTAIIMIO, MPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BbIOMpATh CIOCOO pelleHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peIlIeHUs, BBIOMpaTh Haubojee NOAXOAANUNA C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBble nuccienoBarejbcKHue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbLCKUM MHCTPYMEHT IMO3HAHMS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUUE, MNpoOiemy,
CaMOCTOATEJIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

MPOBOJUTh IO CAMOCTOSITENILHO COCTaBJIEHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEA0OBAHHE MO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOMH;
CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIaTh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HWH(MOpMAIMH, JTaHHBIX,
HEO0OXOAMMBIX JJIs PELICHMS 3aauH;

BbIOMpaTh, aHAJIW3UPOBaTh, CUCTEMATU3HPOBaTh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BBIOMpATh (opMy TMpeACTaBICHHS HWHOOPMAIMU W WIUTIOCTPUPOBATH
peliaemMble 3aJayd  CXE€MaMu, JAuarpaMMaMiu, HHOW Tpadukoil U ux
KOMOMHAIIUSIMHU;

OLIEHUBATh HaAEKHOCTh MH(OPMALUU IO KPUTEPUSAM, MPEUI0KEHHBIM
YUHUTENEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTHBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble )]EﬁCTBPIH:

BOCIIPUHUMATH ¥ (OPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C yCIOBUSIMHU
U 1eJIIMH OOILIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy pPEeIIeHUs
3aJla4yu, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0JI¢ 0OCYKICHUS 3a/1aBaTh BOTIPOCHI 1O CYIIECTBY 0OCYKIa€MOM TEMBI,
MPOOJIEMBI, peraeMon 3aa4u, BEICKA3bIBATh MJICH, HAIICJIICHHBIE HA TTOUCK
pEIIeHHs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy»KMBaTh pa3lIMyUe U CXOJICTBO MO3UIIUHU, B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3a]adyd,  JKCIEPUMEHTA,
MCCJIeIOBAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (JOpMAT BBICTYIUIICHUS
¢ yu€ToM 3aja4 MPE3eHTAlUU U OCOOEHHOCTEHN ayIMTOPUU;

MOHUMATh ¥ UCIOJb30BaTh MPEUMYIIECCTBA KOMAaHIHOW W WHINBH Ty TbHOU
pabOTHI MPU PENICHUH YICOHBIX MAaTEMaTHIECCKUX 3a/1a4;

MPUHUMATH 1eJIb COBMECTHOU JESATEIHHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOoThl, pacmpenensiTb BHUABI padOT, IOTOBAPUBATHCH,
o0Cy>IaTh MPOLIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TPyNmoBBIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIMOIHITH CBOIO YaCTh PabOTHI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C JAPYTMMH WICHAMH KOMAaH/IbI,
OIICHWBATh KAa4YE€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITETIbHO COCTABJIAThH IUIaH, allfTOPUTM pelIeHus 3aaauu (UiIu ero
9acTh), BBIOMpATh CIOCOO pEIICHHS ¢ YY4ETOM HMMEIOIIHUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATh
BAapUAHTHI pelIeHUN ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJII), 3MOIIHOH3JIBHLIﬁ HHTEJJICKT:

BIIAJIETh CIIOCOOaMU CaMOTPOBEPKU, CAMOKOHTPOJIS TIPOIiecca U pe3yibTara
pelieHns MaTeEMaTUYECKOM 3a/1auu;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH MPU PEILICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IESITEIbHOCTH IOCTABICHHON LIENU U
YCIOBUSM, OOBSCHITH MPUYUHBI JOCTH)KEHUS WIM HEAOCTIKCHUS LIEJH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHumy oOyuenuss B 7 KJacce OOyYarolIMiCS TMOJYYUT CIIEAYIOIIHE
MPEAMETHBIE PE3YIBTATHI:

Yucji1a ¥ BBIYUCTICHUSA

BoinonHsATh, coyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUYECKUE
JIEUCTBUS C PallMOHATbHBIMU YUCIAMHU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE
crocoObl M MPUEMBI BHIYUCIICHUSI 3HAUYCHUU JIPOOHBIX BBIPAKEHHUH, COJEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMHUCH YUCEN K JIPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAIMOHAIIbHBIC YUCIA.

OKpyrisTh yucia.

BBINONHATh NPUKHUIKY U OLEHKY PE3yJibTaTa BBIUYMUCICHUM, OLICHKY 3HAYEHUN
YUCJIOBBIX BbIpaXXE€HUU. BBIMOMHATH NEUCTBUS CO CTENEHSIMHU C HATypalbHBIMHU
MOKa3aTEIsIMH.

[IpuMeHsTh PU3HAKU IETUMOCTH, PA3JI0KEHNE Ha MHOKUTENN HAaTypalbHbIX
qucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PELICHHs 3a7a4 ¢ YYETOM OTPAaHUYEHHM, CBSI3aHHBIX CO CBOWMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIPpaKeHUA

Hcnonb3oBaTh anredbpanyecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHUNM NPU 3aJaHHBIX 3HAYCHHSX
MePEMEHHBIX.

BrinonHaThs npeoOpa3oBaHus EIOT0 BhIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOTOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
MHOT'OYJIEH, TPUMEHATH (DOPMYJIbl KBaJpaTa CyMMBI M KBaJjpaTa pa3HOCTH.

OcCymIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKHUTETIS, TPYIITUPOBKH CIaraeMbIX, IPUMEHEHUS
bopMyIT COKpaIIEHHOTO YMHOKEHUS.

[IpuMeHsTH MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
13 MaTEMaTHUKH, CMEKHBIX TPEJIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3ATEJSMH IS
npeoOpa3oBaHus BHIPAKECHH.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, NPUMEHsS IpPABUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepATh, sABIsIETCS
JIM YUCJIO0 KOPHEM YPAaBHEHUS.

[IpumeHsTh rpaduyecKkre METObI IPHU PEIIEHUU JTUHENHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBIAIOIMIMXCA PEIICHUEM JHHEHHOTOo
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHON IJIOCKOCTH I'paUK JIMHEHHOTO YPABHEHUS C IBYMSI
NEPEMEHHBIMH, MOJIb3YACh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewmiath cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBisaTh W pemarh JMHEMHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX
YPaBHEHMHU 110 YCIOBUIO 337a4, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4 MOJYyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkaTh Ha KOOPJIUHATHOM MPSIMOIl TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3alIMCHIBATH YUCIIOBBIEC IIPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM N0 3aJaHHBIM KOOpJAHMHATaM,
CTpOUTh Ipapuky TUHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, I€HA, KOJMYECTBO, CTOUMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHre pyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MPEeACTaBICHUS W aHamu3a WHGOpMAIH,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonuy oOyuenuss B 8 kJjacce oOydyaromuiicsi MOJMYYUT CIIEIYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydaJgbHbIE IMPEACTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX
quCell Uil CPAaBHEHHUS, OKPYTJIEHUSI U BBIYUCIICHH, N300paxkaTh JE€HCTBUTEIbHBIE
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTy noHATHE apudMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHH, UCIOJIb3Ys MPU HEOOXOAUMOCTHU KaJIbKYJIATOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpPKAUIMX KBAaJpPAaTHbIE KOPHH, HCHOJIb3YS
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIbIX YUCEN C MOMOIIBIO JE€CITHYHBIX
npoOeit u creneHelt yucna 10.



AnredpanvecKue BbIPpaKeHUA

[IpyuMeHATP TOHATHE CTENEHW C LEJbIM [OKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPKAITUX CTENEHHU C LIEJbIM MTOKa3aTesIeM.

BhINOMHATH TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAXKEHUM HA
OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U aJITeOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpuMeHsTH TpeoOpa30BaHUs BRIPAXKESHUM JJIsS PEIICHUS PA3IMUHbBIX 3a/1a4 U3
MATEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOW MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiath nuHEVHBbIE, KBaJApaTHbIE YPAaBHEHUS W PalMOHAIbHBIE YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IByX YPABHEHUH C JIBYMS IIEPEMEHHBIMM.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeICTaBlIeHn (YCTaHaBINBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMa YPAaBHEHUM PEIICHHS, €CJIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTs OT ciOBECHOU (HOPMYJIHMPOBKM 3adau K €€ alredpandyeckoun
MOJIEJIA C IIOMOIIBK) COCTAaBJICHUS YPAaBHEHHS WA CUCTEMbl YypaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3ybTarT.

[TpuMeEHSTH CBOKMCTBA YUCIOBBIX HEPABEHCTB JIJ1s1 CPABHEHUSI, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh TpaUUECKyIo
WJUTIOCTPALMI0 MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[ToHuMaTh W UCTONB30BaTh (PYHKIIMOHAIBHBIC TMOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O03HAUEHMS), ONMPEACNSTh 3HaueHHEe (YHKIUU MO 3HAYEHUIO
apryMeHTa, ONpeIeNaTh CBOMCTBA (PyHKINH 10 €€ TpaduKy.

Crtpoutb rpaduku daeMeHTapHBIX GYHKIUNA BUJIA:

y=k/x,y=x2, y=x3.y = x|, y = VX, OIHCHIBATH CBOICTBA YNCIOBOI (YHKIIHH
o e€ rpaduxy.

K xoHumy oOydenuss B 9 kJjacce oOydYarolMiicsi MOJYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YHIOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.

BrImonHSTh apudMeTndecKue ASUCTBUS C PAIlMOHAILHBIMU YHCIIaMU, COYeTasl
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UPPAUOHAIbHBIMU
YUCIIaMU.

Haxonuts 3HaUueHUS CTENEHEN C LEJIBIMU IMOKA3aTEIIMU U KOPHEHN, BEIYUCIISATD
3HAYEHUS] YUCIOBBIX BBIPAXKEHUI.

OKpyrJisiTh JI€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pE3yJbTara
BBIYMCJICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUM.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIE YPABHEHHUSI, YPABHEHMSI, CBOASAIIMECS K HUM,
npocTreline ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucreMsl NBYX JIMHEWHBIX YPaBHEHMN C JIByMs IEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABIISICTCS JTUHEUHBIM.

Pemare TekcTOBbIE 3amauM  anreOpanyeckuM CrocoOOM C  IOMOIIBIO
COCTaBJICHUS YPABHEHUS WUJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE HUCCIECTOBAHNS YPABHEHUW U CUCTEM YPAaBHEHHUH, B
TOM YHCJI€ C IPUMEHEHHEM TpauuecKUX MpeCTaBlIeHUH (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa ypAaBHEHUUN PELICHUS, €CIU HMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHElHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTh
pelieHre HEpPAaBEHCTB Ha YMCIOBOM NPSIMOM, 3alIMCBHIBATH PEIICHHE C IOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJPaTHOE HEPABEHCTBO, H300paXkaTb pELIEHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIIbIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILEHUH PA3JIMYHBIX 3a1a4.

DyHKUNHA

Pacnio3naBath (yHKIMHM H3y4YeHHbIX BUJOB. IloKa3bIBaTh CXEMATHYECKH

pacmnoioKeHHe Ha KOOPAUHATHOM TII0CKOCTH TpaprKoB PyHKIUHN BUuaa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y="x, y = |x|, B 3aBECHMOCTH OT 3HAYCHHiI
KO3 (UIIUEHTOB, OMMMCHIBATh CBOMCTBA (DYHKIIUH.

CrpouTh U M300paXkaTh CXEMaTUYECKU IpaUKH KBaIpATUYHBIX (YHKIUM,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMHI MO UX rpadukam.

Pacnio3naBaTh KBajpaTUyHyrO (QyHKIHIO 1O (HOpMYyJIE, IPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX (QYHKIMI U3 peanbHOM XKU3HH, (PU3UKHU, TEOMETPHUH.

YuciioBbIe MOCTEI0BATEIBLHOCTH W POrPeccum

Pacnio3naBaTh apu(pMeTUUECKYIO0 U T€OMETPUUECKYIO IPOTPECCUU NP PA3HBIX
crioco0ax 3aJaHus.

BbINONMHATE  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYNT N-ro 4ieHa
apru(MeTH4ecKoi 1 reoMeTpUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxxkath 4wieHbl MOCIEIOBATEIBbHOCTH TOYKAMU Ha KOOPIUHATHOM
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH ITOCIIEIOBATEIBHOCTSIMH, B TOM
YuCclie 33/1a4d U3 peaIbHOM JKU3HHU (C MCIOJIb30BaHUEM KaJbKYJATOPA, LU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeEM nudpoBbIe
Ne i/m P KonrpoJubnsie | IIpakTnyeckue (wupp :
NMPOrpamMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Uucna u BerunciaeHus. PanmonanbHbie ’5 | bubmuoreka [{OK
qucia https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
2 AnreOpanyecKre BIPAKCHUS 27 1 hitps-//m.cdsoo.rw/ 7415590
bu6mmorexa [JOK
3 ¥ PaBHEHIs H HEPaBeHCTBa 20 ! https://m.eds00.ru/7f415b90
bub6anoreka IIOK
4 Koopaunate! u rpadpuxu. @yHKIuu 24 1 hitps://m.cdsoo.rw/7f41 5690
bubmnoreka [JOK
> [osropenme 1 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5
I[TPOI'PAMME




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uu¢poBbIe
Ne i/m P Konrpoabnsbie | IlpakTnyeckn (uepp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchbl
Bbu6nuoreka [JOK
1 IT 1 1
OBTOpEHHC > https://m.edsoo.ru/7f417af8
) AnreOpanyeckre BbIpaXKEeHHUS. 15 1 bu6numorexa [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
| .K 1
3 ucia v BeruuciaeHus. KBajpatHeie KopHU 5 hitps-//m.cdsoo.ru/7f41 7afg
4 YpaBHeHus u HepaBeHCTBa. KBaipaTHbie 15 ) bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 AnrebpanuecKue BbIPAXKEHHUS. 5 bubnuoreka [IOK
KBanpaThblii TpéxuneH https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 ngg;;fg;gﬁi £417af8
bu6mmoreka [JOK
) .
8 YHKIH. OCHOBHBIC TIOHATH > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
) 4
? yHicuan. ucnosbie Gynimm ? https://m.edsoo.ru/7f417af8
10 Uucna u Beruucaenus. CTeneHsb ¢ 1eIbIM 7 ) bubmuoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f417af8
11 [ToBTOpeHue u 0600IIeHUE 6+2=8 1 bubmmorexa [IOK

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




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102+17=11
9




9 KUIIACC

KoanuyecTBo 4acosB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIE (HU(PPOBHIE)
Konrpoiabnsie | IlpakTnyeckue
n/n NPorpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 Yucnna v BEIYUCICHUS. 9 but6mmoreka [IOK
JlericTBUTENIBHBIEC YUCIIa https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
2 Pymxum 16 ! https://m.edsoo.ru/7f419d08
3 VYpaBHEHUs U HEPABEHCTBA. Y pABHEHUS 14 1 bubmuoreka [JOK
C OJIHOM MepEeMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. 16 | bubnmnoreka [JOK
Hepasenctpa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
4 1 1
6 MCJIOBBIE MTOCJIEI0BATEILHOCTH 5 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, o6o0IIEHNE, 18 bubnuoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[MTPOI'PAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJAbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeHbH0ﬁ nporpaMmmMsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

BI)IHOJIHSITI), coyucras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/ILIeCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMH

1.2

Haxogute  3HaueHUs  4YHUCIOBBIX  BBIPDAKEHUH,  INPUMEHATH
pa3HooOpa3Hble CIOCOOBI U MPUEMBI BBIYUCICHHUS 3HAYSHUN TPOOHBIX

BBIPOKEHHM, COACPIKANTUX OOBIKHOBEHHBIE M IECATUYHBIE TpOOH

1.3

[lepexomquts OT oOmHOH ((OPMBI 3amUCH  YUCET K JPYrou
(mpeoOpa3zoBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATHUHYIO ApOOB)

1.4

CpaBHI/IBaTB " ynopssaounBaTh palilMOHAJIbHBIC YUCJIa

1.5

OxpyriaTh uucna

1.6

BBINOIHATE NPUKUAKY U OLICHKY pe3ysbTaTa BBIYUCICHUH, OLEHKY
3HAQYEHUW YUCJIOBBIX BBIPAXKCHHI. BBIOTHATH JEUCTBUA  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB NpU3HAKU JCIUMOCTH, Pa3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCEN

1.8

Pemarte IpakTUKO-OPUEHTHPOBAHHBIC 3aladyd, CBSA3AHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMM, HHTEPIIPETUPOBATH PE3yJbTaTbl PELICHUs 3a1ad C
y4E€TOM OTpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Wcnonb3oBathk anreOpanyeckyl0 TEPMHHOJIOTHI0 U  CHMBOJIHKY,




NPUMEHSTH €€ B MPOIIECCEe OCBOSHHSI yUeOHOTO MaTepuaa

Haxoauth 3HayeHHs: OYKBEHHBIX BBIPAKEHUN TMpH  3aJJaHHBIX

22 3HAUEHUSAX NIEPEMEHHBIX
53 BrinonHATe 1peoOpazoBaHUsl LEJNOr0 BBIPAXKEHHST B MHOTIOWIEH
' IPUBEJCHNUEM MTOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINonHATE yMHOXKEHHE OAHOYIEHa HA MHOTOWIEH ¥ MHOTOYJICHA Ha
24 MHOTOWJIEH, MPUMEHATh (OpPMYJbl KBaJIpaTra CyMMbl W KBajpara
paszHocTH
OcyliecTBIATh  Pa3OKEHHME MHOIOWIEHOB HAa MHOMKUTEIU C
2.5 MIOMOIIBIO BEIHECEHHS 32 CKOOKH 00ILEro MHOXKUTEIS, TPYNITUPOBKU
CJIaraeMbIX, IPUMEHEHUS POPMYJT COKPAILIEHHOTO YMHOKEHHUS
Y [IpumensTs npeodpazoBaHUs MHOTOUJICHOB JJIsl PEIICHUS PAa3IUYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pEabHON NPAKTHKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEN C HAaTypaJbHBIMM IOKA3aTENIIMU
' JUTSL TIpe0Opa30oBaHuUs BEIpAKCHUI
3 YpaBHEHHUs 1 HEpABEHCTBA
Pemate nuHeliHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, NPUMEHSS
3.1 IIpaBUJIa IEPEX0a OT UCXOAHOIO YPaBHEHUS K PABHOCUIIBHOMY E€MY.
[IpoBepsTh, sABISIETCS U YUCIIO KOPHEM YpaBHEHUS
19 [IpumensaTp rpaduueckrue METOAbl MPH PEIICHUU JIMHEHHBIX
' YPaBHEHHUI U X CUCTEM
13 [lonGupars mnpuMepsl map 4YHCEd, SBJISIOMIUXCS — pelleHUEeM
' JMHEMHOT0 ypaBHEHUS C JIByMS IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM MIOCKOCTHU rpayK JIMHEHHOTO YpaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'paMKOM, IPUBOIUTH IPUMEPHI
pelIeHus ypaBHEHUS
35 Pemlate cucreMbl  IBYX JIMHEWHBIX YpPaBHEHMM C  JByMs
' [IEPEMEHHBIMHU, B TOM YHCIIe IpauyecKu
CocTaBiTh U pemaTh JMHENHOE YpaBHEHUE UIIU CUCTEMY JTMHEUHBIX
3.6 YpaBHEHHUH MO YCJIOBHUIO 3a/1a4l, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4M MTOJyYEHHbIH pe3ybTart
4 Koopaunats! u rpapuku. OyHkuuu
4.1 N300pakaTh Ha KOOPIMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE

3aIaHHBIM KOOpAHWHATaM, JIy4H, OTPC3KH, MHTCPBAJIbI, 3aIlIMCHIBATH




YHCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe

4.2

OTtMmeuaTh B KOOp,HHHaTHOI;'I INIOCKOCTH TOYKH IIO0 3aJJaHHBIM

KOOpAMHATaM

43

Crpouts rpapuku TMHEHHBIX GyHKIMNA. CTpoUuTh rpaduk GyHKINUN Y

= [x]

4.4

OnuceIBaTh ¢ MOMOIIBIO (PYHKITUH W3BECTHBIC 3aBUCUMOCTH MEKITY
BEJIMYMHAMU: CKOPOCTh, BpPEMsl, PACCTOSIHUE, LIEHY, KOJHUYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM padbOThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[Torumate rpaduyeckuii CcHoco0 TpeACTaBICHUS W  aHaIM3a
UHPOPMALIMU, W3BJIEKATh M HHTEPIPETUPOBATh WHGPOPMALMIO U3

rpauKOB peasbHBIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoOBEpPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 0o01Iero 06pa3013amm

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonp3oBaTh  HayalnbHbIE  NPEACTABICHHS O  MHOXECTBE
JNEHUCTBUTEIIBHBIX YACEN ISl CPABHEHUS, OKPYTJICHHS U BBIYUCIICHUH,
n300paXkaTh JCWCTBUTEIbHBIE YHCIA TOYKAMU Ha KOOPIUHATHON

MPSAMON

1.2

[lpumeHsATh NOHATHE apUPMETUYECKOIO KBAJIPATHOIO KOpPHS,
HAXOJIUTh KBaJpaTHbIE KOPHHU, MCIIONB3ysl TNPH HEOOXOIMMOCTH
KAJIBKYJIATOD, BBIITOJIHATh npeoOpazoBaHus BBIPaKCHMUI,

COACPpKaANX KBAAPAaTHBIC KOPHU, UCITIOJIb3Y A CBOMCTBaA KOpHCfI

1.3

Hcnonp3oBath 3amucu OONBIIMX W MAallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHU C LCJIBIM ITIOKa3aTcCJIEM, BBIIIOJJIHATH
Hp606pa30BaHI/I$I BBIpa)KeHPIfI, CoJACpKamunxX CTCIICHU C TCJIbIM

IIoKa3aTecjieM

2.2

BoInonHATE  TOXKAECTBEHHbIE MpPeoOpa3oBaHUS  PalMOHAIBbHBIX




BBIPAXKEHUM HAa OCHOBE NpPaBWUJI JICHCTBUIM HaJl MHOIOYJICHAMH H

anreOpandecKUMHU ApoOsSIMHU

23

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[TpumensTh Mpeodpa3zoBaHusl BRIPAKEHUH I PELICHUS Pa3THUHBIX

3aaa4 U3 MaT€MaTuK, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPpaKTUKH

VYpaBHEHUs 1 HEPAaBEHCTBA

3.1

PemaTe J'IPIHefIHBIe, KBaJApaTHBIC YPAaBHCHUA MW PAIHWOHAJIBHBIC
YpaBHCHU:, CBOAAIINECCA K HUM, CUCTECMbI IBYX ypaBHeHI/Iﬁ C IByMs

NNEPEMCHHBIMU

3.2

[IpoBOaUTE TpOCTEHIIIME HCCICIOBAHUS YpPAaBHEHUM U CHUCTEM
YpaBHEHMH, B TOM UHCIE C TPUMEHEHHEM TIpapUuecKux
Hpe)ICTaBHeHI/Iﬁ (yCTaHaBJ'II/IBaTI), HUMECT JIM YpaBHCHHUE HUIJIM CUCTEMA

ypaBHCHI/II\/’I peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoguts OT ciOBeCHOW (OPMYJIHMPOBKM 3ahauyl K €€
areOpandeckoi MOJENU C MOMOIIBIO COCTABICHUS YPAaBHEHUS WU
CHUCTEMBbl ypaBHEHHMH, WHTEpHIPETUPOBaTb B COOTBETCTBHMU C

KOHTEKCTOM 33J]a4¥ MTOJTYYCHHBIN pe3yJIbTaT

3.4

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UISI CPABHEHUS,
OLICHKH, pellaTh JIMHEHHbIE HEPABEHCTBA C OAHOM NEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKylo HIUTIOCTPALIMIO MHOKECTBA PEIICHHHA

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DOyHKIUU

4.1

[Tonumate ¥ MCHONB30BaTh (YHKIUOHATIbHBIE TOHSATUS U S3BIK
(TepMHHBI, CUMBOJMYECKHE OOO3HAYEHUsI), OINPEACNSITh 3HAUCHHUE
(GYHKIMY 110 3HAYEHUIO apryMEeHTa, ONPEeeaTh CBOMCTBA (DyHKIIUU

1o e€ rpauky

4.2

Crpouts rpaduku 3JeMEHTapHBIX (QYHKUIUH BUJIA:

y=k/x

kix
, y =x%, y = x> y = |X|, Om1CHIBaTh CBOMCTBA YUCIOBON (DYHKITHH 110 €&

rpaduky




9 KUIIACC

Kon
NMPoOBEPsAEMOro
pe3yJbTaTa

HpOBepHeMble NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbH0i71 nporpaMmmsbl OCHOBHOI'O 001Iero 06pasonamm

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) H YIIOpAA04YMBAaTh pAallMOHAJIBHBIC W HPpPAlOHAJIIBHBIC

qucia

1.2

BrimonaaTs apI/I(I)MeTI/I‘-ICCKI/IC HeﬁCTBHH C palluOHAJIbHBIMHA YUCJIaMU,
CcoucTasd YCTHBIC U TMCbMCHHBIC HpHéMBI, BBITIOJIHATH BBIYUCICHHUSA C

HppanuoOHaJIbHBIMU YHCJIaMU

1.3

Haxoauth 3HadyeHuUs CTEIIeHEeH ¢ OCJIBIMH IMOKa3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprI‘JI?ITI) I[CﬁCTBI/ITCJH)HBIG qHuciJia, BBIIIOJIHATDH IIPUKUAKY

pe3ynbTara BEIUMCICHUH, OLIEHKY YHCIIOBBIX BhIPAXKEHUN

ypaBHCHI/IH " HECPABCHCTBA

2.1

Pemwlats JMHENHBIE M KBAApPAaTHBIE YPAaBHEHHWs, YpAaBHEHUS,

CBOJISIIMECS K HUM, IPOCTENIIINE TPOOHO-PALIMOHAJIbHBIE YPABHEHUSI

2.2

PemaTte cuctemMbl JABYX JIMHEHHBIX ypaBHeHI/IfI C IByMs IICPEMCHHBIMU
" CUCTEMBI IBYX ypaBHeHI/Iﬁ, B KOTOPBIX OAHO YPAaBHCHHUC HEC ABJISICTCA

JIMHEUHBIM

23

Pemate TekcTOBBIE 33a/1auu ANTreOpPaMUYeCKUM CIIOCOOOM C IMTOMOIIIBIO
COCTABJICHUSI YPAaBHEHHS WU CUCTEMBI JIByX YPaBHEHUH C IBYMs

NEPpEMCHHBIMU

24

[IpoBoauTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM UHCIE€ C TPUMEHEHHUEM TrpapuuecKux
npeCTaBiIeHU (HampuMep, yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE

HJIKM CUCTEMA ypaBHCHI/Iﬁ peuicHusd, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxkaTh pelieHre HepaBeHCTB Ha YNCIOBOM MPSIMOMA, 3aHChIBATh

peICHUC C ITIOMOIIBbIO CUMBOJIOB

2.6

Pemars cucTtemMbl JTHMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,




BKJTIOYAIOIIME KBAJPAaTHOE HEPAaBEHCTBO, H300pa)kaTb pEIICHHUE
CHCTEMBbI HEPABCHCTB Ha YHMCJIOBOM MPSMOIA, 3alMCHIBATH PEIICHHUE C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA MPH PELIEHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

Pacno3naBate  (QyHKIMHM  W3y4eHHBIX  BHAOB.  lloka3bIBaTh
CXEMaTHYECKH PACIHOJOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpadpuxkoB pyHkumii Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PQPHUIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIMI

3.2

[Toka3piBaTh CXEMaTHYECKH PACIIONIOKCHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpaduKoB (YHKIHMHM BUIa Yy = VX, Y = |X| U ONHUCHIBATh

cBoMcTBa (PyHKITUH

3.3

Crpouth M u300paxaTh CXeMaTHYECKU TpauKd KBaJIpPaTUUYHBIX
(yHKLIMH, ONMHUCHIBaTH CBOMCTBA KBAaJPAaTHUHBIX (DYHKIHMHA TO HX

rpadukam

3.4

PacrioznaBate kBajpaTtuyHyto (yHKIUIO 1O ¢GopMmylie, MPUBOAUTH
IpUMEpPbl KBAJPAaTHUUHBIX (DYHKIMHA M3 peajbHON KHU3HH, (PHU3HUKH,

T€OMETPUH

ApudmeTnueckas U reOMeTpUYECcKas IpOrpeccuu

4.1

Pacnio3HaBaTh apu(METHUECKYyI0 U T€OMETPUYECKYIO MPOrpecCHH

IPY Pa3HBIX CIIOCO0AX 3a/1aHUS

4.2

BBINOMHATE BBIMKUCICHUS C UCIOJB30BaHUEM (OpMyYIN n-TO dIIeHa
apuMETUIECKON U TEOMETPUIECCKOM MPOTrPECCHid, CyMMBI IIEPBHIX N

YJICHOB

4.3

N300paxkaTh ~ 4WineHBI  MOCIEAOBATEIBHOCTH  TOYKAMH  HA

KOOPAMHATHOW INIOCKOCTH

4.4

PemaTe 3aJa4yu, CBA3aHHBIC C YN CJIOBBIMH ITIOCJICA0OBATCIBHOCTAMU, B
TOM YMCIC 3ada4yu U3 peaHLHOﬁ KHU3HHU (C HCIIOJIBb30BaHUEM

KaJIbKYJIATOPa, IU(POBBIX TEXHOJIOTHIA)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXOJl OT OJHOM (OPMBI 3aITUCH
1.1 apoOeit k apyroi. IloHsATHE palMOHAIBHOIO YHWCIA, 3allCh, CPABHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue 1eHCTBUS C pallMOHATLHBIMU YnciIaMy. Pemienue 3anad u3
' peanbHOM MPaKTHUKU Ha YaCTH, Ha Ipoou
13 CreneHb C HaTypajbHBIM IIOKa3aTelieM: ONpefesieHHe, NpeoOdpazoBaHHe
' BBIpQ)XEHUI1 Ha OCHOBE OTIPEICIICHNS, 3aIUCh OOJIBIINX YHCEIT
L4 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U ApOOH B BUJAE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA MPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHON ITPAKTUKU
Ls [IpumeHeHne NPU3HAKOB JEIMMOCTH, pAa3JOKEHUE HA MHOXKHUTEIH
' HaTypaJbHbBIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucile MHpsaAMas UM oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 AnreOpanyeckre BhIPaKEeHUS
1 IlepemeHHbIE, YMCI0BOE 3HAUEHNE BBIPAXKEHHUS C IEpEMEHHOM. [lonycTrMble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHure 3aBUCUMOCTH MEXJy BEJIMYMHAMHU B BHIE (HOPMYIIBL.
' Beruucnenus no popmynam
23 IIpeoOpasoBanue OYKBEHHBIX BBIPQKEHUH, TOXIECTBEHHO pPAaBHbIC
' BBIPAKEHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 s OpHounieHsl ¥ MHOrOuWIeHbl. CTeneHb MHOrowieHa. CioxeHue, BhlYUTaHue,
' YMHOXEHHE MHOTOWJIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMBl U KBajapaT
2.6 pasHoctu. dopMyrna pa3HOCTH KBaApaToB. Pa3nokeHMEe MHOTOYIEHOB Ha
MHOKUTENH




3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBUia INpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIBHOCTb YpaBHEHUN
19 JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
' YpaBHEHUS, pEUICHNE JTMHEUHBIX YPaBHECHUI
33 CocrapieHre ypaBHEHUH 110 YCIOBHIO 3a7jauu. PellieHre TeKCTOBBIX 3a/1a4 C
. [IOMOILBIO YPaBHEHUI
34 JluneliHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JMHEHHBIX ypaBHEHUH C JIByMs NepeMEHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH CITOCOOOM T0ICTaHOBKH. [IpuMephI pereHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHKuun
4.1 Koopannara Touky Ha npsiMoi
49 Yucnoble IpoMEXKYTKH. PaccTosiHue MeX 1y AByMs TOUKaMU KOOPAMHATHOU
' MpAMO
43 [TpsmoyronbHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKHU Ha KOOPJIANHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpadKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'paduk dpynkmnuu. CoiicTBa GpyHKINN
4.6 Jluneiinas gynkuus, eé rpaduk. I'padux pyHkuumn y = [X|
47 I'paduueckoe pemieHHe JMHEHHBIX YpaBHEHHMM M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 YHucna 1 BBIYUCICHUS
11 KBanparueiii xkoperp u3 uncna. [loHsATHE 00 HMPpPAMOHAIBHOM YHCIIE.
' JlecaTuuHble NPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYECKMX KBaJpaTHbIX KOpPHEH M HX INpPUMEHEHHE K
1.2 peoOpa3oBaHUI0 YHCIIOBBIX BBIPAKEHUIN u BBIYHCIICHUSM.
JleficTBATENBHBIE YHCTIA




1.3

CreneHsb c 1eNbIM MokaszaTesneM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia

2 Anrebpanyeckue BeIpaKEHUS

51 KBagpaTHblii TpEXuseH, pa3loXeHHe KBaJpaTHOrO TpEX4YjeHa Ha
' MHOKHUTEIH

2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO ayiredpandeckoit 1poou

23 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE, J€JICHUE alreOpanueckux apooei

24 PanmonanbHblie BbIpaykeHUS U UX IpeoOpa3oBaHue
3 YpaBHEHHUs 1 HEpABEHCTBA

11 KBagpatHoe ypaBHeHue, (opmysia KOpHEH KBaJpaTHOI'O YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JIMHEMHBIM U KBAIPATHBIM

33 [Ipocreiimme qpoOHO-pallnOHATIBHBIE YPAaBHEHUS

I'paduueckas uHTEpIIpETAIUs YPAaBHEHUH C ABYMS IEPEMEHHBIMU M CUCTEM
34 JIMHEHHBIX YPaBHEHUH C IByMsI IepeMeHHbIMU. [Iprmepsl pemienns cucrteM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

3.5 Pemrenue TeKCTOBBIX 33724 areOpandeckuM CrocoOoM

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0/1HOI ITepeMEHHON

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOU

3.10 CucTeMbl TUHEUHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 DyHKIUU

41 Ilonarue @ynkuun. OO6sacTh ONpeneneHuss M MHOXKECTBO 3HAUYEHH
' ¢ynakiuu. CriocoOb! 3a1anus QYHKIHIA

4.2 I'padux Gpynkumu. UreHne cBocTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONINX PEATbHBIEC TPOIECCHI

44 @OyHKIMM, ONMCHIBAIOLUINE MPSAMYI0 M OOpaTHYIO MpPOINOPLHOHAJIbHbIE
' 3aBUCUMOCTH, UX rpauKu

4.5 ®yHKUMU y =x% y = x°

4.6 OyHKIHH y = VX, y = |X]|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM YpaBHEHUI




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCIECHUS
. PanmonanpHbIe YMCla, MppalMOHATBHBIE YHMCIA, KOHEYHBIE M OECKOHEYHBIC
' JeCATHYHBIE TPOOU
MHOXECTBO  JEHUCTBUTEIBHBIX  YHCEN, JEHCTBUTENbHBIE 4YHUCIA  KaK
- OCECKOHEYHBIC JCCITHYHBIC IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOYKECTBOM JECHCTBUTEIBHBIX YHCEI W KOOPAMHATHOW MPSIMOIA.
CpaBHeHME JIeHCTBUTEIIbHBIX YHCET
1.3 Apudmerndeckre IeHCTBUS ¢ IEHCTBUTEILHBIME YUCIAMU
N3mepenusi, mpubImxKeHusl, OIICHKU. Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA,
L4 JUIUTEIBHOCTh MPOIECCOB B OKpy»XkKarouieM mupe. [IpubnmxéHHoe 3HaueHHE
. BEITMYUHBI, TOYHOCTH MpubImxkeHus. Okpyrienue uncen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCIICHU
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEeHUd ¢ OJJTHON TTEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Perenre ypaBHEHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaIpaTHBIM
94 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHUss ypaBHEHUN TpPETbed U
' YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHuUe ¢ AByMS IEPEMEHHBIMH H €T0 TpaduK
2.8 Pemenue cuctem AByX JIMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemrenne cucreMm ByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOpPOM CTEIEHU
2.10 I'paduueckas MHTEPIIPETAINS CUCTEMBI YPaBHEHUI € ABYMS IIEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 337124 aNreOpanyecKuM CriocoooM
2.12 UucnoBele HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHON
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa




I'padmyeckas uHTepIpeTalys HEPaBEHCTB M CHCTEM HEPAaBEHCTB C JIByMS

2.16
MepeEMEHHBIMU

3 OyHKIMU

11 KBangparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaborna, KoopauHATHI
' BEPIINHBI TapadoJIbl, OCb CHMMETPHUH TTapadOJIbI

3.2 I'paduku bynkmuit y=kx, y=kx+b 1 ux cBOMcCTBa

33 I'paduku dynkmuit y=k/x, y = x> 1 UX CBOMCTBa

34 I'paduku pyHkuuii , 1 UX cBOKCTBA
4 Uwucnosble nOCiIeI0BaTEIbHOCTH

il Omnpenenenue U criocoObl 33JaHUs YUCIIOBBIX TOCIIE0BaTeNIbHOCTEH. 3aiaHue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOUM popMyIoi U HGopmMyJioi n-ro ujieHa

42 Apudmerrnueckas mporpeccusi. Dopmynsl n-ro wieHa apudmernyeckoi
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mnporpeccus. PopMylbl 7n-ro 4jgeHa T€OMETPUYECKOU
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YIECHOB

w N300paxenne uiaeHOB apu(pMETHUYECKOW U T€OMETPUYECKOHl MporpeccHii
' TOYKAMHU Ha KOOPJAMHATHOW INIOCKOCTH. JINHEHHBIN U OKCIIOHEHIIMAIbHBINA POCT

4.5 CnoskHble IPOLIEHTBI




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0u1ero odopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO,
Olepanyy HaJ MHOXXECTBAMH, YMEHHE OINEpUPOBATH MOHATHSIMH:
rpad, cBs3HBIN rpad, AepeBO, MUK, TPUMEHATh UX MPH PEIICHUU
3aJa4; yMEHHE UCIOJIb30BaTh TpapuuecKkoe MpeCTaBICHHE
MHO’KECTB JUIsl OIMCAHUS PEabHBIX MPOLIECCOB M SBJICHHM, NpHU

PCIICHNH 3a1a4 U3 APYTUX y‘-Ie6HBIX npeamMCcToOB

YMmenue ONCprUpOBaATh NOHATUAMMU: ONIPCACIICHUEC, aKCHUOMA, TCOpPEMaA,
A0Ka3aTejIbCTBO, YMCHHC pacClioO3HaBaTb HWCTUHHBLIC W JIOXKHBIC
BBICKA3bIBAHUS, NPUBOAWUTH HPUMEPBI U KOHTPHPUMEPLI, CTPOUTH

BBICKA3bIBAHUSA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMH: HATypaJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JEIUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, 1€JI0€ YUCIIO, MOAYJb YMCIa, OOBIKHOBEHHAs IpOOb U
JecATUYHAs Apo0b, CTAHIAPTHBIA BUJ YMCIIA, PAIMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHb;
yMEHUE BBIMOJNHATH JCHCTBUA C YWCIAaMH, CpaBHUBAaTh U
yHOpSAIOYMBATh YHUCJA, IPEACTaBIATh 4YKCIa Ha KOOPJIWHATHOM
NpsIMOM, OKPYIJISATh YHUCIIA; yMEHHUE JeJaTh MPUKUIKY U OICHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C IENbIM MOKa3aTeNIeM,
apudmMeTHUeCKUil KBaIpaTHBIN KOpEeHb, MHOTOUICH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENCHH
OOJIbIlIe ©IUHUIIBI;, YMEHHE BBIMOJIHATH Pacu€Thl MO (GopMyliaM,
peoOpa3oBaHus IENBIX, JAPOOHO-PAITMOHATBHBIX BBIPAKCHUN U
BBIPQXEHHUI C KOPHIMH, pa3i0KeHHE MHOTOWICHA HA MHOXKHUTEIH, B
TOM 4YHCIIE C HCIOJIB30BaHHEM (OPMYJT Pa3HOCTH KBAJPaTOB H

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCPpHUPOBATH MOHATHUAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC




C OJHOM MEPEeMEHHOW, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEePEMEHHOM; YMEHHUE pelllaTh JIMHEHHbIE U KBaJpaTHbIE ypaBHEHMUS,
JTPOOHO-pallMOHATBHBIC YPABHEHHS C OJHOU MEPEMEHHOM, CUCTEMBbI
JIBYX JIMHEMHBIX YpPAaBHEHUH, TUHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJI[paTHbIE U JPOOHO-pallMOHANLHBIE HEPABEHCTBA C OJHOMN
NIEPEMEHHOM, B TOM YUCJIE TP PEIIEHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TMPAaKTUYECKUX 3a/1a4y; YMEHHUE HCMOJIb30BaTh KOOPAMHATHYIO
IPSMYI0 U KOOPJWHATHYIO TIOCKOCTH ISl M300paKEHUS pEerIeHUi

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: GYHKIMA, FpaduK QyHKINH, HYTH
(GYHKINH,  TPOMEXYTKH  3HAKOMOCTOSHCTBA,  IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HamOoOJblllee M HaUMEHbLIEEe 3HAYCHUS
byHKINY; yMEHHUE OTIepPUPOBATH TIOHSATHUSIMH: npsMast
IPONOPLUOHATIBHOCTb, INHEHHAs PYHKIUS, KBagpaTUUHas (QyHKIMS,
oOpaTHasi TMPOMOPIHOHAIBHOCT, Mapaboia, rumnepOoia; yMEHHE
CTpOUTh Tpadukd  (QYHKUMHA, MCHOIB30BaTh TIpaQuUKu IS
OTIpeJIeJIeHUs] CBOMCTB IMPOLECCOB U 3aBUCUMOCTEH, ISl pelIeHus
3aa4 U3 JPYruX Y4eOHBIX MPEIMETOB U PEAbHON KU3HH, YMEHHE

BbIpaXXaThb (bopMynaMH 3aBUCUMOCTH MCKIY BCIIMUMHAMHA

YMmenue OTIepupOBaThH MOHSTUSMU: MOCIIe0BATEIHHOCTD,
apupMeTHyecKkass W TeOMeTpUYecKas MpOTPEecCUd;  yYMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0I1Iero 4jieHa MpH pelieHu  3a/1ad, B TOM YHUCIE 33734 U3 APYTHX

y4eOHBIX MPEIMETOB U PEATTbHON KU3HU

YMeHue pemarp 3a7aud pa3HbIX THUIOB (B TOM YHUCIE Ha MPOLIEHTHI,
MO WM 4YacTH, JBIKEHHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa41 U3 00JIaCTH yIIpaBICHUS JTHUHBIMU
U ceMeWHbIMH (UHAHCAMHU); yMEHHE COCTaBISITh BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHIO 3aJaud,
UCCJIEIOBATh MOJyUYEHHOE PEIlIEHUE U OLIEHNBATh MPaBIONOA00HOCTh

IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE30K, IpsAMasi,
ayd, JIOMaHas, yrou, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN " PaBHOCTOPOHHUI TPEYTrOJIbHHUKH,
IOpSIMOYTOJIBHBIN TPEYroJbHUK, MeJIuaHa, OMCCEKTpruca M BbICOTA

TPCYrOoJIbHUKA, IIeT]':»IpéXyl“OJ'H:»HI/IK, napaujicjiorpaMm, pOM6,




OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTeNbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTypamu;
yMEHHUE periaTh 3aJlaqd, B TOM YHUCJI€ U3 MOBCEIHEBHOU >KHU3HH, Ha
HaXO0JIeHUE TeOMETPUUECKUX BEJIMUMH C MPUMEHEHHEM H3yUEHHBIX

CBOWCTB uryp u pakron

10

YMeHne omnepupoBaTh MOHSATHAMHU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTroJbHUKOB; MapalljIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX,
yrojl MEXIYy NpSAMbIMH, NEPHEHIMKYJSAp, HAKIOHHAs, MPOEKIHs,
nogobue  Quryp, TOMOOHBIE ~ TPEYTOJNBHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOYKH M TNPSIMOM; YMEHHE PACHO3HABATh PABEHCTBO,
CUMMETpUI0 M nojxobue  Quryp,  mapajuieIbHOCTb U

MNEPNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKaroeM MHUPEC

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PACCTOSHUE, Yol
(BenMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHUKa), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U O0BEKTOB B OKPYKAKOILEM
MHUpE; yMEHHE TPUMEHATH (OPMYIbl MEpUMETpa U IUIOLIAAU
MHOI'OYT'OJIbHUKOB, JUIMHBI OKPY’KHOCTH M ILIOLIAIU Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapauieNieNuIea; YMEHUE IPUMEHSTh PU3HAKU
PaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMmy [lucaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS JUIS

BBIYMCIICHHUS IIUH, PACCTOSHUM, IJIOIANEH

12

YMmenne wu300pakarh IUIOCKHEe QHUTYpl M HMX KOMOHMHALWH,
IPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOINBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHMBOJIBHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IMOHATHSAMHU: MPSIMOYTOJbHAas —CHCTEMa
KOOpAMHAT; KOOPIMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOU3BEIEHUE BEKTOpa Ha YHCJIO, CKaJSpPHOE IPOU3BENECHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATh BEKTOPBI M KOOPAMHATHI JUIS
IpPEJICTaBICHUS JaHHBIX M PELICHUs 3a/lay, B TOM YMCIIE U3 APYTUX

y4eOHBIX MPEIMETOB U peaIbHON KUIHU

14

YMeHue onepupoBaTh IOHSTHUAMHU: CTOJIOMKOBBIE U KPYIOBBIE
IMarpaMMbl, TaOJMIBI, cpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJIbIllee U HaMMEHbIIIEe 3HAYEeHUs, pa3Max YMCIOBOrO HaboOpa;

YMEHUE M3BJIEKAaTh, HMHTEPIPETHPOBATh M  NpeoOpa3oBBIBATh




uHbOpMaIMIO, TPEICTABICHHYI0 B TaOiIMIlaX M HAa Jguarpammax,
OTPa)KaIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SBJICHHM; yMEHUE pacllo3HaBaTh W3MEHYMBHIC BEIUYUHBI B

OKpYIKaroueM MUpe

15

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA ONBIT (CIy4yaiHbIHA
9KCHEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CJIy4alfHOTO OMbITa, CIy4ailHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOJIUTh BEPOATHOCTH CIIydailHBIX COOBITHUI B OIBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH; YMEHHUE peEIlaTh
3aJa4d METOZOM OpPraHM30BaHHOTO Mepedopa M ¢ UCIOJIb30BaHUEM
IpaBUJia YMHOXKEHUS; YMEHHUE OLICHHBAThb BEPOSATHOCTH pPEAJbHBIX
COOBITUH U SBJIEHUH, TOHUMATh POJIb NMPAKTHUECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpYXKAIOLIEeM MHPE H B JKU3HH;
3HAKOMCTBO C TOHATHEM HE3aBUCHUMBIX COOBITHIl; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOMSAIIMNA W3YYEHHBIH METOJ Ul PELICHHS
3a/1a4¥, IPUBOJUTH NIPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, ONMCBHIBaTh OTHEJIbHBIE BBIAAIOLIUECS PE3YJIBTATHI,
IIOJlyYEHHBIE B XOJ€ PAa3BUTUS MAaTEMaTHUKU KaK HayKd, IPUBOJUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHON M BCEMUPHON UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Hucna 1 BBIYUCIECHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT
1 OObIKHOBEHHBIE M JIECATUYHBIE  JOpOOH, TMPOLEHTH, OECKOHEUYHbIE
' MEePUOANYECKHE TPOOH
13 Pammonanbheie  ymcna. ApuMeTHYecKHe ONepalud ¢ PalrOHAIBHBIMU
' quclIaMu
14 JleiicTBuTenbHble uKcnaa. ApupMETHUECKHE ONepanud ¢ ACHCTBUTEIbHBIMU
' YUCIaMHU
s [Ipubmx€HHbIE BBIYMCICHHUS, TpaBUJa OKPYIJICHHs, NMPUKHUAKA M OLIEHKa
' pe3yabpTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIPaKCHHUS
2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU)
55 Crenenp c nenbiM nokazateneM. CreneHb C palOHaIbHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTENEHU
2.3 MHorouseHsl
24 Anrebpanyeckas 1poOb
) s ApudmMernueckuii  KOpeHb  HaTypaJlbHOW  cremeHu.  JleWictBust ¢
' apu(pMeTUYECKUMU KOPHSAMHU HATYPaJIbHOM CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
31 lensie u apoOHO-panMoHaIbHBIE ypaBHeHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUU
35 Llenple 1 npoOHO-paliOHANTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekCTOBEIX 3a71a4
4 Uucnosble NOCIIEI0BATENBHOCTH
4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHMS [IOCIIEN0BATEIHLHOCTEN
4.2 Apudmernueckass u Teomerpuyeckas mporpeccud. Dopmyria  CIOKHBIX




MIPOLIEHTOB

5 OyHKIMU
@Oyukius, cnocoObl 3amanus  ¢yHkumu. ['paduk  ¢yHkumu. OO6nacTb
oTpeseNieHUs] U MHOXKeCTBO 3HaueHuH ¢pyHkiun. Hymn pyaknun. [pomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIHMH. MaKCUMyMBbl U
MUHUMYMBI (yHKIMU. HaumOosnbllee W HauMeHblIee 3HadeHHE (YHKIMU Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBbI KOOPIMHATHI Ha MNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpU4eCcKuX BEJTUYUH
7.6 BekTopsl Ha IJI0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

* Anrebpa, 9 xmacc/ Makapsrues FO.H., Munatox H.I'., HemikoB K.W. u ap.; mox penakiueit
TensxkoBckoro C.A., AxkumonepHoe obOmectBo «M3marensctBo  «IIpocBemenue»
* Marematuka. Anrebpa: 8-if kimacc: 0a30BbIi ypoBeHb: YyueOHUK; 16-e wu3maHue,
nepepadoranHoe, 8 kimacc/ MaxkapeiaeB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mox
penakuueil TenskoBckoro C.A., Akunoneproe odmiectBo «M3narensctBo «IIpocBenienner»
* Marematuka. Anrebpa: 7-i kjacc: 0a30BbIi ypOBeHb: Yy4eOHHK; 15-¢ wu3manHwue,
nepepadoTanHoe, 7 kimacc/ MaxkapeiueB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mox

penaknuei TenskoBckoro C.A., AkuronepHoe o61mecTBo «M3marensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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