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IHHOACHUTEJBHAA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO 00IIero oOpa3oBaHHS: OHa
o0ecrieurBaeT M3y4eHUE APYTUX TUCIHIUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U F'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOIDKEHHS OOpa3oBaHHMS U B MOBCETHEBHON JKHU3HH.
PazButne y oOydaromiuMxcsi HAy4YHBIX MPEACTABICHUNH O TMPOUCXOXKICHUH U  CYIIHOCTH
aredpanvecknx adCTpaKIuid, CIOCO0e OTPaKEHHUS MATEMATUICCKOW HAYKOH SIBJICHHIA U MPOIIECCOB
B NpUpOJE U OOIIecTBE, POJIM MaTEMaTHYECKOr0 MOJEIMPOBAHMS B HAYYHOM IIO3HAHUM U B
MPAaKTUKE CIOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAayeCTB MBIIUICHUS,
HEOOXOMUMBIX JJIsl ajanTallid B COBpeMeHHOM IudpoBoM obmiectBe. M3yueHue anreOpbl
obecrieynBaeT pa3BUTHE YMEHHs HaOJr0JaTh, CpaBHUBATh, HAXOJUTHh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSA U
BBIBOJIBI, (hOpMynupoBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpbl oOecreuyuBaeT pa3BHTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYarOIIMXCSA: OHU HCHOJB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIC
paccyxaeHus, 00001IeHrne 1 KOHKPETH3AIHIO, a0CTparupoBanue u ananoruto. O0ydeHue anredpe
MIpeIoyiaraeT 3HAUYUTENbHBIA O0BEM CAMOCTOATENHHOM MEATENIBHOCTH OO0YYaroluXcs, MO3ITOMY
CaMOCTOSITENTLHOE PEIICHUE 3a/1a4 SBIISICTCS pealn3aueil AeaTeIbHOCTHOTO IPUHITUIA 00yYeHHUS.

B cTpykType nmporpammbl yueOHOTO Kypca «Anredpa» st OCHOBHOTO 00IIero 00pa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOAMYECKHE JIMHUKM: «Yuclia W BBIYUCICHUSY,
«AnreOpanueckue BBIpaKEHUS», «YpaBHEHHs] M HepaBeHCTBa», «DyHkuum». Kaxnas uz stux
COZIepPKATEIbHO-METOJUUECKUX JIMHUHM Pa3BUBACTCS Ha NPOTSDKEHHHM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICICTBYSl C JIPYTUMHU €ro JUHUSAMHU. B xone u3yueHus y4eOHOro Kypca OOydarouumcs
MIPUXOJUTCS JTOTMYECKH pacCyXIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M ¢
3TUM B IMpOrpaMMy Y4eOHOro Kypca «Aunredpa» BKIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHIeCKOro 00pa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00Y4YaOIIMMUCS OCHOB YHUBEPCATILHOTO MaTeMaTHUECKOTO si3bIka. CoJepKaTeIbHON U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «AinreOpay SBISCTCS €ro HWHTETPHUPOBAHHBIN
Xapakrep.

Conepxanne TMHUU «HuUCTa ¥ BEIYUCIICHUS CIYKUT OCHOBOW ISl NAJBHEHIIEr0 U3ydeHHUs
MaTeMaTHKH, CIOCOOCTBYET PA3BUTUIO Yy 00YYAIOLIUXCS JIOTHUYECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUSI TIOJIb30BAaThCS aJITOPUTMAMH, a TaKKe TMPHOOPETECHHIO TPAKTUYECKUX HABHIKOB,
HEOOXOAUMBIX JJIsl TMOBCEIHEBHOW XH3HHU. Pa3BUTHE MOHATHS O 4YMCIE HA YPOBHE OCHOBHOI'O
o01Iero oOpa3oBaHusI CBSI3aHO C PAIIMOHAILHBIMU M HPPAIIMOHATBHBIMU YHCIIaMH, (OPMHUPOBAHUEM
NPEJCTaBICHUNA O JAEHCTBUTEIHLHOM YHUCIIE. 3aBEpIICHWE OCBOEHUS YMCIOBOW JIMHUM OTHECEHO K
cpenHeMy o01eMy o0pa30BaHHUIO.

Coneprxanue IByX anreOpandeckux JMHUN — «AlreOpandeckue BhIpaXKEeHUs» U «Y paBHEHUS
U HEpPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHMIO y OOYydYaOIIMXCSl MaTeMaTHMYeCKOTo ammapara,
HEOOXOAMMOro JUIsl pelIeHUs 3ajad MaTeMaTHUKH, CMEXHBIX IpEeJIMETOB M  MPaKTUKO-
OpUMEHTHPOBaHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero o0Opa3zoBaHusi Y4eOHbIN MaTepuan
IPYNIUpPYETCSs BOKPYT pPALMOHAIBHBIX BbIp@XKEHUI. Anredbpa JIEeMOHCTpUPYET 3HadyeHUE
MaTeMaTHKH KaK sI3bIKA U TIOCTPOCHUS MAaTEeMAaTHYEeCKUX MOJIeNeH, ONMMCAaHUs MPOIECCOB U
ABJICHUN peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIAT TakXKe JalibHeiIee pa3BUTHE
ATOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca MHPOPMATHKH,
U OBJIQJICHUE HAaBBIKAMHU JEAYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CHUMBOJBHBIX (hopMm
CHOCOOCTBYET pPa3BUTHIO BOOOpaKEHHUsI, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanne  (QyHKIHMOHAIBHO-TPaQUYECKOH  JIMHUM  HALEJIeHO  Ha  TOJIy4eHHe
0o0yJaronuMHUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYECKON MOJENU Il OMUCAHUS U
HCCIIEIOBAaHMsI Pa3HOOOpa3HBIX TPOLIECCOB U SABICHMA B mpupoae u oOmiectBe. M3ydenue
MaTepuajia CIIOCOOCTBYET pAa3BUTHIO Y OOYyJarOIIUXCS YMEHHUS WCIIOJIb30BaTh pa3IMyHbIe
BbIpa3UTENIbHbIE CPEJICTBA S3bIKa MaTeMaTHKH — CIOBECHBIE, CHMBOJIMYECKHE, Trpaduyeckue,
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BHOCHUT BKJIaJl B (POPMHPOBAHUE MPEICTABICHUI O POJIM MAaTEMAaTUKU B PAa3BUTUHU LIMBWIN3ALUHN U
KYJbTYpBI.

PaGouast mporpamma ¢opmupyercs ¢ yderom paboueld mporpammbl Bocrutanus MBOY
«Bumnackass COLLL No2 ¢ pycCKuM B KPBIMCKOTATapCKUM SI3bIKaMH 00OydeHust M. MamyToBa A.A.»

®opmel yuera paboueil mporpaMMbl BOCIIUTAHUS:

- VYcraHOBIIeHHE JOBEPUTENBHBIX OTHOIIEHUH MEXIy IMeJaroroM M o0y4arolMMHUCH,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydaromMMHUCS TpeOOBaHUN M MPOCHO ydUTENs,
MPUBJICYECHUIO HX BHUMaHUs K 0OCyXIaeMoil Ha ypoke HH(OpMalMM, aKTHUBU3ALUU HUX
IM03HABATEILHOM JESITEIHbHOCTH,

- IloGyxneHue oOydaromuxcsi coOMIOaTh Ha YPOKE OOLICHPUHSTHIE HOPMBI MOBEICHUS,
npaBuja OOLICHHA CO CTApIIMMU M CBEPCTHUKAMH, TNPUHLIUIBI y4eOHOW TUCHMIUIMHBI U
caMOOpraHHu3aIuy;

-IIpuBrieyeHne BHUMaHMS OOYYAIOMIMXCS K LIEHHOCTHOMY AaCHeKTy M3y4aeMbIX Ha YpOKax
SBJIGHUH, OpraHu3anus ux padoThl C MOJIy4aeMoil Ha YpOKe COLMAIIbHO 3HAYUMOM HH(popMaIueil —
WunnuupoBanue ee 00CyKACHUs, BBICKa3bIBAaHHU O0YYaIOIIMMICS CBOETO MHEHHUS MO €€ MOBOAY,
BBIPA0OTKH CBOETO K HEl OTHOILICHUS;

-Mcnonp30BaHne BOCTIMTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHHUS y4eOHOTO NpenMeTra uepes
JEMOHCTPALMI0  OOy4YalolUMCS MPUMEPOB  OTBETCTBEHHOTO, TPaXKJIAHCKOTO  MOBEACHUS,
MIPOSIBJICHUS YEIIOBEKOIIOOUS U TOOPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTEeHHUS, 3314 JIsl PEIICHUs, TPOOIEMHBIX CUTYaIUi 17151 OOCYX AECHUS B KJIACCE;

-IIlppumeHenne WHTEPaKTUBHBIX (OpM pabOThl ¢ OOYYAIOMIMMHUCS: HHTEIUICKTYaIbHBIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0O MOTHBAIMIO, TUIAKTUYECKOTO TeaTpa, HIPOBBIX METOMMK,
IMCKYCCHI, KOTOpBIE JalOT BO3MOXXHOCTh OOYYaIOIIUMCS TPHOOPECTH ONBIT  BEACHUS
KOHCTPYKTHUBHOTO JMAJIOra; TPYMNIOBON pabOThl, KOTOpask yYUT CTPOUTH OTHOIIEHUS U JeHCTBOBATH
B KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

- BxiroueHue B ypOK UTPOBBIX MPOIEAYpP, KOTOPbIE MOMOTAIOT MOJAEPKATh MOTHBAIHIO
o0yJaromuxcs K IMOJNyYEeHHIO 3HAHWHA, HAJaOKUBAHHIO B KJIACCE MEXKIMYHOCTHBIX OTHOIICHHH,
MIOMOTalOT YCTAaHOBIICHUIO JOOpOXKeNaTeIbHON aTMOC(hephl Ha YPOKE;

-Opranuszanuss medcTBa MOTHBHPOBAHHBIX W APYAUPOBAHHBIX  OOYyYaIOIIMXCS  Hal
HEYCHEBAIOIIMMHU  OJHOKJIACCHHUKaMHM, B TOM 4YHCI€ C OCOObIMM  00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, JAIOLIET0 OO0YYaroIIMMCSl COIMAJIbHO 3HAUYMMBIN ONBIT COTPYAHHUYECTBA H
B3aMMHOM OMOIIM KaK OCHOBBI JUISI OBJIQZICHUS TTI00aJIbHBIMU KOMITETEHIIUSAMU;

-lHuuuupoBaHrie W MOAJIEP)KKA  UCCIEIOBATENIbCKOM  NEATENBHOCTH B dopMme
WHAUBUIYAIBHBIX W TPYIIOBBIX IPOEKTOB, YTO JAT BO3MOXXHOCTb INPUOOPECTH HABBIKU
CaMOCTOSITEJIBHOTO ~ PELICHUS] TEOPETHYECKOHM MpoOJieMbl, Te€HEpUpPOBaHUS U  O(OpPMIIECHUS
COOCTBEHHBIX MJIEH, YBaKUTEIBHOIO OTHOIIEHHMS K YYXHM HIESIM, MyOJINYHOTO BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS;

-PerynupoBanue noseseHus o0ydaromuxcs;

-Peanu3anust BocnuTaTenbHBIX BO3MOKHOCTEH pa3IMYHbIX BUJOB JI€ATEIbHOCTH peOCHKA;

-IIpoexTupoBanue cuTyauuii 1 COOBITHI, pa3BUBAIOIINX SMOLMOHAIBHO-IIECHHOCTHYIO cepy
pebeHka;

-PasBute y  oOydarommxcss — MO3HABATENbHOM  aKTUBHOCTH, CAaMOCTOSITEIIBHOCTH,
MHUIUATUBBI, TBOPUECKUX CIOCOOHOCTEH, (popMHpOBaHHE IPaKAAHCKOM MO3ULIMHU, CTIOCOOHOCTH K
TPYAY U KU3HHM B YCIIOBUSIX COBPEMEHHOrO0 MHpa, (hopMupoBaHHE y OOYYalOMIMXCS KYJIbTYphI
3J10pOBOT0 U Oe30macHOro o0pas3a )KM3HHU;

-O01ieHue ¢ 1eTbMH, IPU3HAHKE UX JTOCTOMHCTBA, IOHUMAHUE U IPUHATHS UX

-MopenupoBanue cuTyaluit s BbIOOpa NocTynka o0ydaronuMucs;

-Opranu3zanus Uit 00y4Jaromuxcst CUTYaIlii KOHTPOJIS M OLIEHKH, CAMOOLIEHKH

-Bxitouenne cuctembl moomipeHusi y4eOHOI/coluanbHOW YCHEUTHOCTH U MPOSBIICHUS
aKTUBHOM JKM3HEHHOM MO3UIINH 00yUaromuxcs;
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-Opranu3zanus GopM HHAWBUAYAIBHOW U TPYNIIOBOM pabOThI

- Onopa Ha IIeHHOCTHBIE OPHEHTHPHI 00YJAIOIIUXCS;

-Pemenne HeTUITMYHBIX 33714 110 (pOPMUPOBAHUIO (PYHKIIMOHAIBHOW IPaMOTHOCTH;

-Oprannzanust paboTel 00y4aroIMXCcsl Ha YPOKE C COLMAIBHO 3HAYMMON MH(opManueil, ee
o0CyXIeHUe, BEICKa3bIBAaHUE CBOETO MHEHHSI 10 €€ TIOBOJ1Y, BEIPAOOTKA CBOETO K HEW OTHOILICHHUS

-Bxutouenne B ypOK MIpOBBIX MPOLENyp, IOJICPKUBAIONIMX MOTHBALMIO JETeH K
¢dbopmupoBaHni0 (DYHKIIMOHAIBHOW TPaMOTHOCTH: MOUCKY M OCBOCHHUIO 3HAHUH, HaJaKUBAHHIO
MO3UTHBHBIX MEKINYHOCTHBIX OTHOIICHNI B KOMMYHHUKAIIMU, YCTAHOBIICHUIO JJOOPOXKEIATEILHOTO
B3aUMOJICHCTBHS Il KOOIIEPAIIMH B UTPE

-Opranuzanysi MHAMBUAYAJIbHBIX W TPYIIOBBIX MPOEKTOB Ui (POPMHUPOBAHUS MPOCKTHON
KyJIbTYyphl KaK TJ00aJbHOW KOMIETEHIIMM B COCTaBe (YHKUIMOHAJIHHOH TPAMOTHOCTH —
CaMOCTOSITENILHOE ~ KpPEeaTHBHOE peIIeHHe MNpo0ieM W IKU3HEHHO-TIPAKTHYECKHUX  3a7ad,
reHepupoBaHue M opopMIIEHHE COOCTBEHHBIX WJCH, YBOXKEHHE UYXKHX HACH, ONBIT MyOJINYHOTO
BBICTYIUICHHS 1 KOMMYHHUKAIIUU C ONIIOHEHTAMH, apT'yMEHTUPOBAHUS U KPEaTHBHOTO OTCTAaUBAHUS
CBOEH TOYKU 3PECHUS

CornacHo y4eOHOMY IUIaHy B 7-9 Kilaccax m3y4aercst yueOHBIH Kypc «AureOpay, KOTOPBIi
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pasfenbl  coiepxaHus: «YUumcna © BBIYUCICHUSY,
«AnredpanuecKue BHIPAKCHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha m3ydenue yueOHOro Kypca «Anredpay» orBoautcs 306 wacoB: B 7 kiacce — 102 gaca (3
yaca B Heznemo), B 8 kiacce — 102 gaca (3 waca B Hemenmo), B 9 kimacce — 102 gaca (3 4vaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYHMCICHHSA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, NEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroii. IloHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YIIOPAIOYMBAHUE PALMOHAIBHBIX
yucen. Apudmernueckue IEeHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpelesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTIpE/ICICHHUS, 3aICh 00IBIINX Yncenl. [IponeHTsl, 3anich MPOIEHTOB B BUJE ApoOU U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, PA3JIOKEHNUE HA MHOXKUTEIN HATYPaIbHBIX YUCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 0OpaTHast IPOMOPLUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlOmyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYIIbI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHHUN, TOXKJIECTBEHHO PAaBHBIC
BBIpa)KEHUS, MPaBUIa NPeoOpa30oBaHus CYMM M NPOU3BEIEHHH, MpaBuiia PACKpPBITUS CKOOOK U
IIPUBEICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHorouwieHbl. CteneHb MHOrouiaeHa. Clio)keHue, BbIUNTAaHUE, YMHOXKEHHE
MHOro4jeHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia NMPeoOpa30oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHWHBIX ypaBHeHHI. CocCTaBlI€HHME YpaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOE ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpadguk. Cuctema ABYyX JTUHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucreM ypaBHEHHH CIIOCOOOM IOICTaHOBKH.
ITprmeps! peleHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucinoBele NpoMEXYTKH. PaccrositHMe Mexnay IByMs
TOYKaMHU KOOPJAWHATHON MPSIMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IulocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢yuxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas Qynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe pelieHne JTHMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciaa 1 BLIYHCTICHUS

KBanmpatubeiii kopenp u3 uymcna. lloHarue 00 wuppanvoHaibHOM 4wucihe. JlecaTudHbIE
MPUOJIMKEHUST UPPAITMOHATBHBIX uncesl. CBOMCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH M MX
MPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKCHHH M BBIYUCICHUSM. JlelicTBUTEIbHBIC
qHCa.

Crenens c 11eJIbIM TTOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3aluch YHUCIIA.



Auredpanyeckune BbIPaKeHHUs

KBanpartublit TpéxuseH, pa3ioxeHne KBaApaTHOro TpEXWIeHa HA MHOKHUTEIH.

Anrebpanueckast 11poOb. OcCHOBHOe CBOHCTBO anreOpandeckoit apobu. CioxkeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue aiaredpanyeckux apoOeil. PanuoHanbHble BBIPRXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocrteimme apoOHO-
paloHaIbHbIE YpaBHEHUS.

['padmyeckas mHTEepHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpPaBHEHUH C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus cCucTeM HENMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 aareOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OJHOM TNEPEMEHHOM.
PaBHOCMIbHOCT, HepaBeHCTB. JIuHeilHble HeEpaBEHCTBA C OAHOM mnepeMeHHOH. Cucrtemsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUUHA

[Tonstre Gynkuunu. O6GMacTh OMpeeNIeHus U MHOXKECTBO 3HaueHUl (yHKiuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cpoiictB Pynkuuu mo e€ rpaduky. [Ipumepsr rpadukon
(GyHKIMH, OTpa)karolUX peaabHble IPOLECCHI.

OYHKINY, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHOHATIBHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. [paduueckoe pemeHne ypaBHeHHl i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BIYUCICHUSA

PanyonanpHble 4yKcia, UppalMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JIECITUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIA Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHeHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMHU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIET0 MHUPA, JJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOIIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue 4yuced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOASIIMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pemieHus ypaBHEHUH TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3az1a4
areOpanyeckKuM METOOM.

VYpaBHeHHe ¢ OBYMsl MEpPEeMEHHBIMU U ero rpaduk. Pemenue cucrem ABYX JIMHEHHBIX
YpaBHEHUN C IByMs IIEpEMEHHBIMU. PellleHue cHUcTeM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTalusi CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.
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Pemienne JNMHEMHBIX HEPAaBEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoM. KBaapaTHple HepaBeHCTBA. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢ynkmus, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPecCUm

[TonsiTe 4KMCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIEOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u GpopMyIoi N-To YIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopmynbl N-TO  4WieHa
apuQMeTUYECKOl U FeOMETPUUECKOM MPOTPECCHii, CyMMBI MEPBHIX N YJICHOB.

N300pakeHre 4WIEHOB apu(PMETHUECKOM M TeOMETPUYECKOW MpOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLICHTHI.
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INIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpamMMbl ydeOHOro Kypca «Auredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K TMPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHHWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaT€MAaTHUKOB W POCCUKCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPO(ecCHOHANBHON JEITeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W J3CTETHYECKOMY BOCHIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, NPHUPOALI M O0OIIeCTBa, MNOHUMaHUEM
MaTeMaTUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (37I0pOBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAINEeH Ha MPUMEHEHWE MaTeMaTUYeCKHX 3HAHWK IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U yTel X pelieHus;

8) ajanTanust K HN3MEHAOLIUMCS YCJIOBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
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Jro/ied, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HaBBIKM M KOMIETCHIIUH U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHBIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJISATh U XapaKTEPU30BATh CYLIECTBEHHbIC NPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXAYy HOHATUAMH, (OPMYIMPOBATH ONPEACICHUsS IOHATHHA, YyCTaHaBJIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMHA, OCHOBAHUS JIJIsl 000OLICHNUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OPMYyIHpPOBaTH U MPEOOPa3OBBIBATH CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IIPOTUBOpEUHs B (paKkTax, TaHHbIX,
HaOJIIOACHUAX M YTBEPXKACHUAX, MpeasaraTb KPUTEPUU JUISL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX ¥ HWHIYKTUBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeabCTBA MATEMaTHUYECKUX YTBEPXKIACHUHM (IpsMble W OT MPOTUBHOIO),
IOPOBOJIUTH  CaMOCTOSITEJIbHO  HECIIOKHBIE  JIOKa3aTelbCTBA  MAaTeMaTH4eCKUX  (aKkToB,
BBICTpAauBaTh AapryMEHTallMl0, MPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh Ccrnoco0 pelieHus: yuyeOHOW 3a/aduu (CpaBHUBATh HECKOJIBKO BapHAHTOB pELLEHUS,
BbIOMpaTh HanOoJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

MCIIOJIb30BaTh BOIPOCHl KaK HCCIIENOBATEIbCKUA HHCTPYMEHT NO3HAHHS, (OpPMYIHUpPOBATh
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAMTH MO CaMOCTOSITENbHO COCTABIEHHOMY IJIAHY HECIIOKHBIM 3KCHEPUMEHT, HEOOJIbII0e
UCCJIEJIOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEN
00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (QOpMYyJIUpOBaTh O0OOLIEHUS M BBIBOABI MO peE3yJabTaTaM IPOBEIAEHHOTO
HAOJII0/IEHUs], UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IpOIlEcca, a TAKKe BbIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX JUIS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh UH(POPMALIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

BbIOMpaTh (GopMy MpeacTaBIeHUS HHGOpPMAIMM W WUTIOCTPUPOBATh pellaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;
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OIICHUBATh HANE&KHOCTh WHGOPMAIMK 10 KPUTEPUSM, MPEIJIOKEHHBIM YUUTENEeM KU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATH U (POPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMU U IIETSIMU OOIIECHUS,
SICHO, TOYHO, TPAMOTHO BBIp@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3ysIbTar;

B xole OOCYXIeHHsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEeMOW TEMbI, MPOOIEMBI,
pelaeMoil 3a/1auu, BBHICKA3bIBATh WJICH, HAICJICHHBIC HA MOWCK PEIICHHS, COMOCTABISITH CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHUKOB JMajora, oOHapyXHBaTh pa3jiMyuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

IPEJCTaBIATh Pe3yibTaThl pELICHUS 3aJauyd, SKCIEPUMEHTa, WCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHUS C y4€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHOH pabOThI MpHU
pelIeHnH y4eOHBIX MAaTEeMaTHICCKHX 3a]1a4,

MPUHUMATH 1€JIb COBMECTHON JAEATEIbHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM padoThI,
pacrpenensiaTh BHUIbI padoOT, JOrOBAPUBATHCS, OOCYKIaTh MPOIECC M PpPe3ynbTaT paboThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHs, OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBl U JIPYTHE), BBIMOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHHPOBATH CBOU ACHCTBHS C
JIPYTMMH YICHaMHd KOMAaHIbl, OICHWBAaTh KAa4eCTBO CBOCTO BKJIAJa B OOIIMHA MPOIYKT II0
KpUTepusaM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS

Camoopranmu3anus:

CaMOCTOSITCIIbHO COCTAaBJISTh IUIAH, JTOPUTM PEIICHHS 3aJa4dd (MU €ro 4acTh), BEIOMpaTh
Croco0 pemeHuss C y4€TOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, IMOIHOHATIbHBIH HHTEJLIEKT:

BIQJIETh CIOCO0AaMH CaMOIPOBEPKH, CaMOKOHTPOJIS TMpolecca W pe3ylbTaTa peleHus
MaTeMaTHYeCKOH 3a7auu;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJIbTaTa JEATEIHHOCTH TIOCTABICHHONW TIIEM M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTHKEHHUS 1[EJIU, HAXOUTh OIIMOKY, 1aBaTh OIEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIOIIUE TPEIMETHbBIE
pE3yJIbTaThI:

Yucsa v BbIYUCTICHUSA

BbImonHATh, coueTas yYCTHble M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKkue IeHcTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs YHMCIOBBIX BBIPAXKEHHUH, NMPUMEHSTH Pa3sHOOOpa3HblE CHOCOOBI U
npuEMbl BBIUMCIICHHUS] 3HAUYEHUN JPOOHBIX BBIPAKEHUN, COJEp)KalIUX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3amKCH YuCeN K Ipyroi (IpeoOpa3oBHIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOBb).
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CpaBHUBATh U YIOPSAI0UYNBATH PALlMOHAIBHBIC YHCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pEe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHUM. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATYPaJIbHBIMU IIOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEIWYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWICH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInONHATE yMHOXKEHHE OJIHOWJIEHAa HAa MHOTOYIEH M MHOTO4JIE€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIsATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIbIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH CIaraeMblX, MPUMEHEHHs (OPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsi MHOTOYICHOB Ui PELICHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJlbHBIMM MTOKa3aTeNsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBie€TCAd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMeHsTH rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, SABISIOIIUXCS PEIIeHHEM JMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH Tpa@UK JHMHEHHOTO YpaBHEHHUS C JIBYMS
NEPEeMEHHBIMH, TOJIb3YACh I'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucrteMbl 1ByX JIMHEWHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMH, B TOM YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH MO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/layd IOJIy4YEHHBIN
pe3yibTar.

DOyHKIUH

N300paxarb Ha KOOPAWHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHUCIOBBIE TNPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouth rpaduk QyHKINH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumath rpaduueckuii crocod MpecTaBiIeHUs U aHAIW3a MHPOPMALUH, U3BIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.
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K konmy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CJHEAYIOLIUE INPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABICHHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN IJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pa)kaTh EHCTBUTEJIbHBIE YHUCIIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHSATHE apU(PMETHUYECKOTO KBaJPAaTHOTO KOPHS, HAXOIUTHh KBaJpaTHHIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHATH IPE0OpPa30BaHuUs BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3anucu OOJBIIMX W MajbIX YHMCEN C IOMOLIBIO JECATUYHBIX ApoOeil u
crenenel yucia 10.

Anredpanyeckue BbIPaKeHUs

[IpyuMeHATh TOHATHE CTENEHW C IeNbIM II0Ka3aTeleM, BBIMOIHATH MpeoOpa3oBaHuUs
BBIPAKCHU, CONEPIKALUX CTEIEHU C LEIbIM II0KA3aTENEM.

BbINOMHATE TOXAECTBEHHBIE IPEOOPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJl MHOTOUJIEHAMH U alredpanyeckKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHbIN TPEXUIEH HA MHOXKUTEH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHUM A pPELICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTs nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPABHEHHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YpPaBHEHUU PEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

[lepexoauth OT ciOBeCHOW (QOPMYJIHMPOBKM 3a7aud K e€ anreOpanyeckod MOAEIH C
IOMOUIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHHWIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y TIOJyYEHHBIN PE3ysIbTarT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLIEHKH, PellaTh JUHEHHBIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 HILTIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS U S3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUYEHUs), ONpeAesATh 3HadeHHWe (YHKIMM MO 3HAYEHUIO apryMeHTa,
OTIpEeeNATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKINN BUA:

y = k/X, y = x2, y = x3y = |X|, Yy = VX, oricBIBaTh CBOHCTBA JHCIOBOI DYHKIIMH 1O €&
rpaduky.

K xoniy oOydeHuss B 9 kJacce OOydYarOMMICS TOJYYUT CICAYIONIUE TMPEIMETHBIE
pE3yJIBTaThI:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U YIOPSAJ0UYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BoimonHaTe apumeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPALMOHATIBHBIMU YU CIAMHU.

HaxoauTh 3HaueHusi CTeneHel ¢ eIbIMU MMOKa3aTeIsIMU U KOPHEH, BBIUMCIISATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMOIHATH MNPUKHUIKY pe3yjbTaTa BBIYHCIICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEHCTBA



13

Pemate nuHENMHBIE M KBaJApaTHBIE YPAaBHEHMs, YpPaBHEHUS, CBOIAIIMECS K HUM,
npocTeime ApoOHO-PallMOHAIbHbIE YPaBHEHHUS.

Pemats cuctemsbl IBYX JMHEMHBIX ypaBHEHHH € JIByMsS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcToBBbIe 3amauM  anreOpandeckuM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeHHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peELICHUE
HEPaBEHCTB HA YUCJIOBOMU IIPSMOM, 3aIIMUCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucTemMBbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIIYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh PELIEHHE CUCTEMbl HEPABEHCTB HA YMCJIOBOM IPSIMOH,
3alAChIBaTh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.

DOyHKIUH

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB GpyHkumid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HaueHHiT KO3(PHIEEHTOB, ONUCHIBATE CBOMACTBA
byHKIHIA.

Crpouth M M300pakaTh CXeMAaTHYECKH TpapUKH KBAJPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBa/IpaTUYHbIX (DYHKIMH 1O UX IpaduKam.

Pacno3naBare  kBagpatnyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

Yucii0BbIe NMOCJIE10BATEIbHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IPOTPECCUU IPU pasHbIX CIIOCOOax
3a/1aHUS.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (GOpMyN N-ro 4yjeHa apudMeTHuecKol u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemrate 3amaum, CBA3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4l
U3 pealbHOM KU3HU (C HCIOJIB30BaHUEM KaIbKYISATOPa, HU(POBBIX TEXHOIOTH).
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7 KJJACC
KoJunvecTBO 4acoB JJIeKTPOHHBbIE
. HaumeHnoBaHue pa3aesioB U TeM (mudpossbie)
Ne n/m S — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETBHBIE
padoThl padoThbI pecypeI

1 Yucna u BeIYHCICHUS. PalinoHaabHbBIE YHCIIa 25 1 Eggg?lﬁeezz(ior{fﬂ 415090

2 AnreOpandecKkue BbIpaKCHUS 27 1 E;ISSJ,I'I;I/?;GeI((iaSCI)Jé)OrIS/? 41590
bu6anorexa IIOK

3 YpaBHCHHS 1 HEPABCHCTBA 20 1 hitps://m.e dS(I)_E).ru 17£415b90
bu6aunorexa LIOK

4 Koopuunarst i rpaduxu. @ykium 24 1 https:// m.edS(I)J(:).ru/7f415b90
bu6mmoreka [IOK

5 Iosroperme 1 0bobmerHe 6 1 https://m.edso0.ru/7f415b90

OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0



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
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8 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ S——— Beero Ko;npom)m,le HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 1 hitps://m.edsoo.ru/7f417af8
9 Yucna u Beruncienus. CTEeHsb ¢ 1ebIM 7 bubmuoreka [JOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BolpakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TpEXUICH https://m.edso0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnmoreka [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBaaparHbie 15 1 bubnunoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [JOK
8 DyHKUKH. OCHOBHbIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DymKimn. ucrosie Gyricmm 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne i 06obuierne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0



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
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9 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K n (undposbie)
n/n NMPOrpaMmblI Bcero 06H TPOJILHEBIC [%aKanecxne odpa3oBaTejbHbIE
padoThI padoThI pecypesI
. bubmuorexa [JOK
1 UYucna u BerauciacHus. J[eCTBUTEIBHBIC YHCIIa 9 1 hitps://m.eds0o.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
° DyHKLHH 16 . https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucioBbIe MOCIEN0BATENLHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HaHHUN https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7 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
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yILTAThI 0CBOCHHS OCHOBHOI
pe3ybTaTa o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
1 Yucna v BIYKCICHUS
11 BB‘IJHOJ'IH}ITB, coyerass yCTHble M NHUCbMEHHbIE NPUEMBI, apudMeTHUecKue
JEMCTBUS C pallMOHATLHBIMH YU CIIAMH
Haxonute 3HaueHHs] YHMCIOBBIX BBIPAXCHWN, NMPHUMEHSATH pazHOOOpa3HbIC
1.2 crocoObl W TpUEMBI BBIYHCICHHS 3HAYEHUW JPOOHBIX BBIPAKCHHM,
coJiepKalx 0OOBIKHOBEHHBIE U AECATUYHBIC POOH
[Tepexoauth OT onHOW (hOPMBI 3amUcCH YUCEN K APyrou (mpeoOpa3oBHIBATH
1.3 JIECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOb)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh yucna
BBINONHATE IPUKUIKY U OLEHKY PE3yibTaTa BHIYMCICHUN, OLCHKY 3HAYCHUH
1.6 YUCIOBBIX  BbIp@XEHUH. BBINOAHATH JAEHCTBUS €O  CTENEHSAMH C
HaTypaJIbHBIMH [TOKa3aTeIIMU
17 [IpuMeHsATh  NpU3HAKM ~ JEIUMOCTH, pa3loKEHHE HAa  MHOXKHUTEIH
HATYpPaJIbHBIX YHCEN
Pemate mpakTHKO-OPHEHTUPOBAHHBIE 33/1a4YH, CBS3aHHBIC C OTHOILICHHUEM
18 BEJIMYMH, IPONOPLUOHATIBHOCTHIO BEJHUIHH, NpOLEHTaMH,
UHTEPIPETHPOBATh PE3YyJIbTAThl PEIICHHUS 337ad C y4ETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BhIpaXKEHUS
21 Hcnonb30BaTh anreOpanyeckyo TEPMUHOJIOTHIO U CHUMBOJIUKY, IPUMEHSTh
e€ B poliecce OCBOCHUs yueOHOro MaTrepuana
29 Haxomute 3HaueHWs OyKBEHHBIX BBIPDOKEHHWH TpPU 33JaHHBIX 3HAYCHHIX
HepEeMEHHBIX
23 BemonaATe  mpeoOpa3oBaHUS  IENIOTO  BBIPAXEHHS B~ MHOTOWICH
NPUBEJCHUEM MOJO0OHBIX CIIaraéMbIX, PACKPhITHEM CKOOOK
24 BbIMONHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTO4YJeHa Ha
MHOTOWIEH, TPUMEHATh (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH
OcCymiecTBIATh pa3joKEHHEe MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
2.5 BBIHECEHMsI 32 CKOOKHM OOIEro MHOXHTENs, TPYINIUPOBKU ClIaraeMsblXx,
npuMeHeHHs GOPMYIT COKPAIEHHOTO YMHOKEHUS
26 [TpumMeHsTH TpeoOpa3oBaHUsT MHOTOUICHOB TSI PCIICHNS PAsTHIHBIX 327184
U3 MaTeMaTHKH, CMEKHBIX MPEJIMETOB, U3 PEAIbHON MPAKTUKU
57 Hcnonb30BaTh CBOWCTBA CTEMEHEH C HATYpajJbHBIMH TOKa3aTeNAMU IS
npeoOpa30BaHUsI BRIPAKEHUN
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Pewrats nuHEHBIE ypaBHEHUS C OJAHOW IEPEMEHHOM, IPUMEHSAS IIpaBUIa

nepexojia OT MCXOJHOTO YpaBHEHHMs K paBHOCUILHOMY emy. [IpoBepsrsb,
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SABJISICTCA JIX YUCJIO KOPHEM YPAaBHCHUA

[TpumensTh rpaduueckre METO bl IPU PELICHUH JIMHEHHBIX YPaBHEHUH U UX

3.2
CUCTEM
33 [TonGupate mnpuMepbl Map YHCEN, SBISIIOIMIMXCS PEIICHUEM JIMHEHHOTrOo
YPaBHEHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOHM IUIOCKOCTU TpauK JTHMHEHHOTO YypaBHEHUS C
3.4 JIBYMsI TIEpEMEHHBIMU; MOJIb3YSICh TpaduKOM, IPUBOJUTH IIPUMEPHI PEIICHUS
yYpaBHEHUS
35 Pemats cucteMsbl 1ByX JIMHEHHBIX YpaBHEHUH C IByMS IEPEMEHHBIMH, B TOM
' ymcie rpadhudecku
CocTaBnaTh M pemiaTh JUHEHHOE YPAaBHEHHME WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUH [0 YCJIOBMIO 3aJayd, HUHTEPIPETHUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJTY4YEeHHbIN pe3yibTar
4 Koopaunats! u rpaduku. OyHKiuu
N300paxarh Ha KOOPAMHATHONH MPSIMOM TOYKH, COOTBETCTBYIOIUE
4.1 3a/laHHBIM KOOPJMHATaM, JIy4d, OTPE3KU, HHTEPBaJIbl, 3al1CbIBATh YHCIOBBIC
MIPOMEXKYTKH Ha aIreOpandeckoM si3bIKe
4.2 OtMmeuats B KOOPJMHATHOM IJIOCKOCTHU TOUYKH I10 33/IaHHBIM KOOPJIUHATaM
4.3 Crpouts rpaduku muHeiHbIX GyHKIHA. CTpouTth Tpaduk GyHKIUHN Y = [X|
OnwuceiBaTh ¢ TOMOINBIO (YHKIMIA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMUMHAMU: CKOPOCTb, BPEMS, PaCCTOSIHHE, IIeHY, KOJTUYE€CTBO, CTOUMOCTD,
IPOM3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI
4.5 Haxonuts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[NorumaTs rpaduyecknii coco0d MpeACTaBICHUS M aHAIHM3a WH(POPMAINY,
4.6 U3BJIEKATh M HWHTEPIPETHPOBaTh HH(pOpManuio U3 rpaduKoB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTAThl 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna v BIYUCTICHUS
Hcnonb30BaTh HayalbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
11 qyucen NS CPaBHEHUS, OKPYIJIEHUS W BBIYMUCIECHUH, U300paXkaThb
JEMCTBUTEIIbHBIE YACIIA TOYKaMU HAa KOOPJIAMHATHOMN IPSIMOU
[IpumeHsTh NOHATHE apU(PMETHUYECKOIO KBaJpPaTHOIO KOPHS, HaXOIUTh
12 KBaJpaTHble KOPHHM, MCIIOJNB3Yysl MpPU HEOOXOAMMOCTH  KaJbKYyJISATOD,
BBITIOJHATH MPE0OPa30BaHUsl BIpaXKEHHH, COepKaINX KBaJApaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOpHEH
13 Hcnonb30Barh 3anucu OONBIIMX M MaJbIX YHUCEN C TOMOIIBIO JIECITUYHBIX
npoOeit u creneHei uncna 10
2 AnrebpanyuecKue BbIPAKCHHS
21 [IpuMeHSTh TOHATHE CTENEHM C ILEJNbIM  II0KA3aTeJIeM, BBIINOIHSITH
' peoOpa30BaHUs BEIPAKEHUH, COIEp KAIIUX CTENIEHU C LIEeJIbIM MTOKa3aTeleM
2.2 BbINONHATE TOXK/IECTBEHHBIE MpeoOpa3oBaHUsl pallMOHAIbHBIX BBIPAKEHUI
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Ha OCHOBE NPaBWJI JCHCTBHIM HaJ MHOTOWIEHAMH H alreOpandecKuMu
IpoOsIMH

2.3 PackiiagpiBaTh KBaJIpaTHbBIN TPEXUIEH HA MHOKUTEIN
24 [IpumensTh npeoOpa3zoBaHUs BBIPAKEHUN IS pellieHNs PasiiiHbIX 3a1a4
W3 MaTeMaTUKHU, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU
3 YpaBHEHHS 1 HEPABCHCTBA
31 Pemiate nuHeliHbIE, KBaJpaTHBIC YPaBHEHUA U PallOHAIbHbIC yPaBHEHN,
CBOJIAIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
[IpoBoaUTH MpOCTEHIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YpaBHEHMI, B
39 TOM YHCJIE C MPUMEHEHHEM TpadUuIecKuX HpCIjCTaBJIeHI/Iﬁ (ycTraHaBlIUBaTh,
MMEeT JIM YpaBHEHHME WM CUCTeMa YPaBHEHMUH pEIICHUS, €CIH HMEET, TO
CKOJIbKO, U TIPOYEE)
[Tepexonuth OT clOBECHOU (OPMYIUPOBKH 3aladMl K e€ anreOpanmyeckoit
33 MOJIETIM C TIOMOIIBIO COCTAaBJICHUS YPAaBHEHUS WU CHCTEMBI ypaBHeHI/IﬁU,
WHTEPIPETHUPOBATh B COOTBETCTBHU C KOHTEKCTOM 3aJa4yd TOJYUYCHHBIN
pe3ynbTar
[IpuMeHsTh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJISi CPAaBHEHMS, OICHKH,
34 pelaTh JIMHENHbBIE HEPABEHCTBA C OJJHOM ITIEPEMEHHOM U UX CUCTEMBI, 1aBaTh
' rpadUyYecKy0 MIUTFOCTPALIMI0O MHOKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB
4 OyHKIMH
[Tonumarh U HCTONB30BaTh (DYHKIMOHAIBHBIE MOHITHUS U SI3bIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE OOO3HAYEHHUs), OIpPENeNATh 3HaueHHe (QYHKIUH IO
3HAYEHUIO apTyMEHTa, ONPEAETATh CBOWCTBA (DYHKIIMU 1O e€ rpaduKy
Ctpouts rpaduku 31eMEeHTapHBIX PYHKINN BUA:
4.2 y =k/x,y=kIx,y =x%y = X3, y = |x|, onuChIBaTh CBONCTBA YHUCIIOBO
¢byHkuuu no e€ rpaguky
9 KJIACC
Kon .
IpOBepHEEMOTO IIpoBepsiembie npelMeTHbIe Pe3yIbTaThl 0CBOCHHsI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCTICHUS
11 CpaBHHBATh U YIOPSAI0YMUBATH PAIMOHATBHBIE U UPPAITHOHAIILHBIC YK CIIA
BreimonusaTe apudmeTnueckue EHCTBUS C pAlMOHATBHBIMU YHCIAMU,
1.2 coueras YCTHbIE W THCHMEHHBIE NPHUEMBI, BBHITIOJHATH BBIYUCICHHUS C
UppalMOHATLHBIMU YHCIIAMU
13 Haxoauth 3HaueHust cTeneHe c¢ LENbIMA  IOKa3aTeAMA M KOpHEH,
BBIYHUCIISITh 3HAYEHUST YUCIIOBBIX BBIPAKEHUN
14 OKpyTIAThH V,ZICP'ICTBHTGHLHBIG HMCIa, BBIMONHATL NPHKUAKY PE3yibTaTa
BBIYHCIICHHH, OI[CHKY YMCIIOBBIX BBIPAKCHUIA
2 VYpaBHEHUs U HEpABEHCTBA
21 Pemarp nuHeliHbIE U KBaJpaTHBIC ypaBHEHUS, YPaBHEHUS, CBOJSIINECT K
HUM, TIPOCTEHINE IPOOHO-pAIMOHATBHBIC YPAaBHEHUS
29 Pemate crucrteMsbl ABYX JIMHEWHBIX YPaBHEHHH C JIBYMsI NEPEMEHHBIMH U

CUCTCMbI IBYX ypaBHeHHfI, B KOTOPBIX OJHO YPABHCHUC HC SABJISACTCA



20

JIMHEHHBIM

2.3

Pemate TekcToBble 3amaud  anreOpanvyeckuM CIOCOOOM € IOMOUIbIO
COCTABJICHMS YpPAaBHEHMS WJIM CHCTEMBI [JBYX YPaBHEHHH C JByMs
[IEpEMEHHBIMU

2.4

[IpoBOMTH MpPOCTEHIINE UCCIIENOBAHNS YPABHEHUM M CUCTEM YpaBHEHUH,
B TOM YHUCII€ C IPUMEHEHHEM IpadUuecKuX MpeacTaBIeHUil (Hampumep,
YCTaHaBJIMBATh, UMEET JIU YPAaBHEHHUE WJIM CUCTEMa YPaBHEHMU DPEILCHMS,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHelHble HEPABEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarb
pelIeHue HEPAaBEHCTB HAa YWCJIOBOM IIPSAMOM, 3alUCBhIBaTh pELIECHUE C
IIOMOILIBIO CUMBOJIOB

2.6

2.7

3.1

3.2

Pemate cucTremMbl  JITHHEMHBIX HCPaBCHCTB, CUCTEMBbI HCPABCHCTB,
BKJIIOYAOMIME KBAJAPaTHOC HCPABCHCTBO, I/I306pa)KaTb peICHUC CHUCTCMBI
HCpaBCHCTB Ha YHUCI0BOM HpHMOﬁ, 3alMCbhIBaTh PCIICHHUEC C IMOMOIIBIO
CHUMBOJIOB

Vcnonp30BaTh HEpABEHCTBA NP PEHICHUH PA3IMYHBIX 33124

OyHKIUU

Pacrio3naBate (yHKIMM WM3y4eHHBIX BUAOB. [loKa3pIBaTh CXEMAaTHUYECKU
pacIoyioKeHNEe Ha KOOPAMHATHON IUIOCKOCTH TrpadukoB (DyHKIMA BUa:
y=kx, y=kx+b, y=k/x, y=ax*tbx+cC, B 3aBUCHMOCTH OT 3HAYCHHII
K03 (HULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUN

[Toka3piBaTh CXEMAaTUYECKH PACMOJIOKEHHE Ha KOOPAWHATHOH IIOCKOCTH
rpadukoB GpyHKuu Buga y = VX, Y = [x| U onuckIBaTh CBOWCTBA QYHKIUI

3.3

3.4

4.1

Crtpoutb u u300paxarb cxeMaTHUYecku rpaduKy KBaApaTUUHBIX (DYHKIIMM,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH 1O MX TpaduKam
Pacno3naBate kBampatuuHyro GQyHKOHIO 10 (opmyne, TPUBOIUTH
IpUMEpbl  KBAaJPAaTUUHBIX (YHKIMA U3 peanbHON KHU3HM, (U3HKH,
reoMeTpUn

Apudmernueckas U reoMeTpuyecKasi Iporpeccuu

Pacno3znaBath apudmMeTnyecKkyr0o M TE€OMETPUYECKYI0 IpPOrpeccuu IMpu
pas3HbIX crloco0ax 3aJaHus

4.2

4.3

BbINONMHATE  BBIYMCIEHHS C MCNOJNb30BaHHEM (opMyn N-To 4jieHa
apu(pMeTHYECKOH U TEeOMETPUUYECKOW MpOrpeccuid, CyMMbl MEpBBIX N
YJIEHOB

N300paxaTh ujaeHBbl MOCIEA0BATENIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH

4.4

Pemartp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCIIENOBATEIBHOCTSIMH, B TOM
YHUCJIe 3a/layd W3 PeajbHON JKM3HHM (C HCIOJIB30BAHHEM KaJIbKYIATOPA,
UG POBBIX TEXHOJIOTHHN)
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IMTPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, TIEPEXO1 OT OAHOM (OPMBI 3aITUCH IpOoOei
1.1 K apyroi. IloHsTue panuoHaJbHOrO 4YKCIIa, 3alUCh, CPABHEHUE, YIIOPSAJOUYUBAHUE
palMOHAIBHBIX YUCEII
19 Apudmernueckue ISHCTBUS C PAaLMOHAIBHBIMH 4HUCIaMH. Pemenue 3amau u3
peasibHOM MPaKTUKK Ha YacTH, Ha JPOOH
13 Crenenbp ¢ HaTypaJbHBIM TIIOKa3aTelieM: OIpeleieHue, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE ONPEEIICHUS, 3aIIUCh OOJIBILIUX YUCEI
14 [IponeHThI, 3anMCh MPOLIEHTOB B BUJIE APOOH U Jpodu B BUJIC IIPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PealbHOM MPAKTUKU
15 [IpuMeHeHne PU3HAKOB ACIUMOCTH, Pa3JIOKEHUE HA MHOXKUTEIU HATYPATbHBIX
qucell
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi 1 00OpaTHasi IpOIOPLIHUOHATBHOCTH
2 AnreOpandyecKkue BbIpaKeHUS
21 [lepemeHHbIE, YHMCIIOBOE 3HAUYEHHE BBIPAKEHUSI C MepeMeHHO#l. [lomycTumblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCHMOCTH MEXAYy BeIMYMHAMH B  BUAC  (POPMYIIBL
Brruncnenus no hopmynam
2.3 [Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUI, TOKIECCTBEHHO PABHbBIE BHIPAKECHUS
2.4 CBoJicTBa CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnownenbl W MHorowieHsl. CreneHb MHorouieHa. Cio’keHue, BbIYUTAHUE,
YMHOKE€HHE MHOI'OUYJICHOB
26 @opMysbl COKpAIIEHHOTO YMHOXKEHHA: KBaJpaT CyMMbl M KBaapaT pPa3HOCTH.
@opMyiia pa3HOCTH KBapaToB. Pas3nokeHrne MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHEHUS
31 YpaBHEHHE, KOpEHb YPAaBHEHHA, ~TpaBuia peoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUN
3.2 JInnentHoe ypaBHEHHE c OJIHOM nepeleeHHoﬁ, YUCJIO KOpHEH JHMHEHMHOro
YpaBHEHUSI, PELLICHUE JINHEHHBIX YpaBHEHUM
33 CocraBnenue ypaBH?HI/If/'I [0 YCJIOBHIO 3aJaudd. PernieHue TEKCTOBBIX 3aaad C
IIOMOUIBIO YPaBHEHUN
3.4 JIuHelHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema AByX JMHEHHBIX YPaBHEHHU C ABYMs N€peMEHHbIMH. Pemenue cucrem
3.5 ypaBHEHMH CIIOCOOOM IOJICTAHOBKU. [IpuMepsl pelieHusl TEKCTOBBIX 3ajadu ¢
ITOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopannara Toukn Ha mpsiMoit
47 I-IIzICJIOlEHe MIPOMEXYTKH. PaccTostHue Mexnay AByMs TOYKaMU KOOPIMHATHOW
psIMON
43 [IpsimoyronbHas cuctema koopauHat, oc OX u Oy. AGcuucca u opIuHaTa TOYKA

Ha KOOp,[[HHElTHOﬁ IJIOCKOCTH
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[Ipumepsr TpadukoB, 3amaHHbIX (opmyramu. UTeHHe TpadUKOB peATbHBIX

4.4 o
3aBUCUMOCTEH
4.5 [Tonsarue Gpynkun. ['paduk ¢pynkunu. CoricTBa QyHKIIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk Gynkum y = [X|
4.7 I'paduaeckoe pernieHue IMHEHHBIX YPABHEHUH M CHCTEM JIMHCHHBIX YpaBHEHUM
8 KJIACC
Koxa IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
11 KBanparueiii kopeHb u3 uymcia. llonstne 00 HppalMOHANTBHOM YHCIIE.
Jecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYECKUX KBaJpaTHbIX KOPHEM W MX IpPUMEHEHHE K
1.2 IpeoOpa3OBaHUI0 YHUCIIOBBIX BBIPAXKEHUM W BbIUMCIECHUAM. JleficTBUTENbHBIE
qucia
1.3 Crenens C 1esbIM TToKaszareneM U e€ cBoiicTBa. CTaHmaapTHas 3aluCh YKCIia
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBanmparusiii TpéxuiieH, pa3inokeHue KBAIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpandecKon Apoou
2.3 CrnoxeHune, BBIYMUTaHUE, YMHOKCHHE, JICTICHUE anreOpandeckux apoodei
2.4 ParnmonanbHbIe BEIpaKEHUS B UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, Gopmylia KOpHEil KBaJpaTHOTro ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM U KBaPaTHBIM
3.3 [Ipocreiimmue qpoOHO-paMOHATIHHBIE YPAaBHEHHS
I'padmueckass wHTEpHpeTanusi ypaBHEHUH C ABYMS TIEPEMEHHBIMH M CHCTEM
3.4 JUHEWHBIX YpaBHEHUH C JByMs mepeMeHHbIMU. Ilpumepsl pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a/1a4 adredpanyecKuM crocooom
3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0HON IEPEMEHHON
3.8 PaBHOCMIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIC HEPABEHCTBA C OJJHON NIEPEMEHHOU
3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 DOyHKIUH
41 [Tonsite ¢ynkiuu. OOIACTh ONMpEeACNICHUs] U MHOXKECTBO 3HAYCHUH (DYHKITHH.
Crioco6b! 3a1aHus PYHKIUI
4.2 I'paduk ¢pynkuuu. Urenue cBoicTB GyHKIMHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMH, OTPaXKAIOLUIUX PeaTbHbIE TPOIECCHI
44 OyHKIMY, ONHUCHIBAIOIIME MpSIMyI0 M OOpaTHYIO  NPONOPLHUOHATIHHBIE
3aBHCUMOCTH, UX TpapuKu
4.5 @yHKIMU Y =X°, Y = X’
4.6 Oynkuuu y = [x, y = |x]|
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4.7 ‘ ['padpuaeckoe pereHne ypaBHEHUI U CUCTEM YpaBHEHHMA
9 KJIACC
Koxa IIpoBepsieMblii 3JIeMeHT cOAePKAHUA
1 Yucna u BBIYHUCIIEHUS
11 PannonanbHple  umMcaa, MppaLMOHAIbHBIE YMCNIA, KOHEYHblE U OECKOHEYHbIE
JECATUYHBIE JPOOH
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIE YMCIAa KaK OECKOHEYHBIE
1o  JecATHUHBIC npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOXECTBOM
JEHCTBUTENBHBIX YUCEI U KOOpAMHATHOM mpsiMold. CpaBHEHHE AEUCTBUTEIbHBIX
qucenl
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMHI YHUCIAMU
W3mepenus, npuOnuxeHus, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXKaroOIIEro MHpa,
14  /WMTEIBHOCTb TNPOUECCOB B  OKPYKAIOUIEM MHPE. [MpubnmxénHoe 3Ha4YeHUE
BEJIMYMHBI, TOYHOCTh Npubimxenus. Oxpyrinenue uucen. [Ipukuaka v oreHka
pe3yabTaTOB BHIYHUCICHUI
2 YpaBHeHMs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2  JluneiiHoe ypaBHeHue. Perienue ypaBHeHU, CBOISAIMXCS K IMHEHHBIM
2.3  KsaaparHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAALIMXCS K KBAAPAaTHBIM
24 BI/IKBa,Z[pUaTHOG ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUH TpeTbell U 4eTBEPTOM
CTETICHEH Pa3oKeHUEM Ha MHOKHUTEIN
2.5 | Pemenue npoOHO-paIlOHAIBHBIX YPaBHEHHHA
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHUeE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpaduk
2.8 | Pemienue cuctem JBYX JMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
29 Pemienue cucreM OByX ypaBHEHMH, OTHO M3 KOTOPBIX JIMHEWHOE, a Pyroe — BTOPOMH
CTETIeHU
2.10 | I'paduueckast vHTEpIIPETAIHS CUCTEMbI YPAaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11  PemreHue TEKCTOBBIX 3a/1a4 alreOpandecKuM CIocoOoM
2.12 | YucnoBble HEpaBEHCTBA M UX CBOICTBa
2.13 | PemieHue JMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
2.14 | PemeHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
2.15 | KBaapaTHble HEpaBEHCTBA
216 I'padguueckas MHTEpHpeTanuss HEPaBEHCTB M CHUCTEM HEPaBEHCTB C JABYMs
IepEMEHHBIMH
3 OyHKITUN
31 Kanparuunas gynkuus, e€ rpaduk u cBoiictsa. [lapabomna, KOOpAHMHATHI BEPIIMHbI
napaboITbl, 0Ch CHMMETPHH MTapadoIbl
3.2 I'padukn Gyukimii y=Kx, y=kx+b u ux coiicrsa
3.3  TI'padwuxu dynkumit y=K/X, y = X°u ux cBoiicrsa
3.4 ['paduku pyHKIMH , 1 X CBOWCTBA
4 YucoBbie IOCIEI0BATEIEHOCTH
4.1 OmnpeneneHre W crnocoObl 3aJaHUs YMCIOBBIX IOCIEAOBaTeNbHOCTEH. 3anaHue
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MOCJIETIOBATEIILHOCTH PEKYPPEHTHOU popMyIioi u hopmysioit N-ro dieHa

Apudmernueckas nporpeccus. Popmyiiel N-To 4jieHa apuGMeTHIeCcKOi MPOrpeccum,

4.2 CYMMBI NIEPBHIX N YICHOB

43 I'eomeTpuyeckas nporpeccuss. @opMynsl N-ro 4YieHa reOMETPUUECKON MPOrPECCHu,
CYMMBI NIEPBHIX N YICHOB

44 N3obpakenune 4wieHOB apu(PMETHIECKON U TEOMETPHUYECKON IPOTrpecCHii TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAJIBHBIN pOCT

4.5 CI1oXHBIE TTPOTICHTHI
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIEr0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUIMU: MHOKECTBO, IIOJMHOKECTBO, ONEPALIUU
Ha/l MHOXKECTBAMH; yMEHHE OIEPUPOBATh MOHATHAMHU: Trpad, CBAZHBINA
rpad, naepeBo, LUK, NPUMEHITh WX TMPH pEIIeHWH 3a7a4d; yMEHHe
UCTIONB30BaTh Tpaduyeckoe NPEeACTAaBICHUE MHOXKECTB ISl OIHCAHUS
pealibHBIX MPOLIECCOB U ABJICHUHN, IPU PEIICHUU 3a/1a4 U3 IPYrUX Y4eOHBIX
IIPEIMETOB

YmMmenue OIICpHUPOBATH IIOHATHUAMU: OIPCACICHHUEC, aKCHuoMa, TEOopEMa,
J0Ka3aTCIbCTBO, YMCHHC paciio3sHaBaTb HCTUHHBIC u JIOKHBIC
BbICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAaHHI

YMeHHe OnepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIO, IIPOCTOE H
COCTAaBHOE YHUCIIO, AECIUMOCTb HAaTypalbHBIX YUCEI, IPU3HAKU ACIUMOCTH,
IeJI0€ YUCIIO0, MOYJIb YHCJIA, OOBIKHOBEHHAS IpOOb M JeCSTUYHas ApoOb,
CTaHJApPTHBIA BHUJ YHCIA, PALMOHAIBHOE YHMCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbI KOpPEHb; YMEHHE BBINOJHATH JIEHUCTBUS C
4yCcllaMi, CPaBHMBAaTh M YIOPSIOYMBATH YUCIA, NMPEACTABIATH YMCIA HA
KOOPJMHATHOM IIPSAMOM, OKPYIJIATH YHMCIIA; YMEHHE JelaTh NPUKUAKY U
OLICHKY Pe3yJIbTaTa BIYMCICHUN

YMeHne omnepupoBaTh MOHATHUSMH: CTEINEHb C IEJIbIM I0Ka3aTeleM,
apuMeTHYECKU KBaJpPAaTHBIA KOPEHb, MHOTOWICH, anredOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHH OOJbIle
€IMHUIIBI; YMEHHUE BBIMOJIHATH pacu€Thl 1o (opmyniaM, mpeoOpa3zoBaHUs
HENbIX, APOOHO-PAIIMOHATBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSIMH,
pa30KeHUE MHOTOYJICHA HA MHOYKHUTEIIH, B TOM YHUCJIE C UCIOJIb30BaHUEM
dbopMyI pa3sHOCTH KBaJIPaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue omnepupoBaTh MOHATHSMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE
COJIHOM MepeMeHHOM, YMCI0OBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
YMEHUE peliaTh JIMHEHHble M KBaJpaTHble ypaBHEHMs, JApOOHO-
palMoOHaJIbHBIE YpaBHEHHS C OJHOW MEPEeMEHHOH, CHCTEMBI JIBYX
JUHEMHBIX ypaBHEHWH, JIMHEHHbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJlpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOM,
B TOM YHCJIE NPU PELIEHUH 3a7ad U3 JAPYruX NPEIMETOB U NPAKTHUYECKUX
3a/1a4; YMEHHE HCII0JIb30BATh KOOPJIMHATHYIO NPSIMYI0 U KOOPJIHWHATHYIO
TUIOCKOCTH JIJIsl U300pakeHUs! pellieH! ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: GYHKIUS, Tpapuk (QYHKIUU, HYIU
(GYHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HAMOOJBINEE W HAWMEHbINEe 3HAYCHUs (YHKIMH; YMEHHE
ONEpUpPOBaTh MOHATHAMM: NpsMas MPONOPLUOHAIBHOCTb, JIMHENHHAs
byHKIMA, KBaapaTHuHas QYHKIMS, oOpaTHass MPONOPLUUOHATIBHOCTb,
napabosna, runepboia; yMeHue CTpouTh rpaduku pyHKIUH, HCHOIb30BATh
rpaduku s OmpeneieHHs CBOWCTB MPOLECCOB M 3aBUCHMOCTEH, IJis
peleHus 3a/a4 U3 JPYruX Y4YeOHbIX NpPEIMETOB M pealbHOW >KHU3HU;
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yYMEHHE BbIpaXkaTh GOpMyJIaMU 3aBUCUMOCTH MEXKIYy BETMUYUHAMU

YMeHue onepupoBaTh MOHITUSIMU: TIOCIEI0BATEIbHOCTD, apudMeTndeckas
U TeOMETpPUYECKas MPOrpecCMd; YMEHHE HCIO0JIb30BaTh CBOWCTBA
nocieaoBaTenbHOCTEH, (GOPMYIBI CyMMBI U OOILErO 4jieHa MPH PEIIeHUun
3a1a4, B TOM YHUCIIE 3a7ad U3 JPYruX Y4eOHBIX MPEAMETOB M peallbHOU
KU3HU

YMeHue pemars 3a7aun pa3HbIX TUIIOB (B TOM YKCJIE HA MPOLIEHTHI, 10JIU U
4yacTH, JBUKEHHE, paboTy, 1IEHy TOBAPOB U CTOUMOCTH HMOKYIIOK U YCIIYT,
HAJIOTH, 3a7ayd M3 00JacTU yIpaBleHUS JIMYHBIMH M CEMEHHBIMHU
¢buHaHCaMM); YMEHHE COCTaBISITh BbIPAXKCHHUsI, YpaBHEHUsS, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 3aJaud, HCCIIEI0BaTh IIOJIyUEHHOE pELICHUE U
OLICHUBATh MPABAOINOI00HOCTH MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHIMHU: (QUTYpa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJ, MHOTOYIOJbHUK, TPEYroJbHUK, PaBHOOCAPEHHBIA W
PaBHOCTOPOHHHIA TPEYrOJIbHHUKH, TPSIMOYTOJILHBIA TPEYTOJIbHUK, MEIUaHa,
OuccekTpuca " BBICOTA TPEYTrOJIbHUKA, YEeTBIPEXYTOJLHUK,
napajieiorpaMM, — pomM0,  NPSMOYrOJbHHMK,  KBajpaT,  Tpareuus;
OKPYXHOCTh, KpYT, KacareiabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
durypamu; yMeHue pemaTh 3a/1a4u, B TOM YUCIIE U3 TIOBCEAHEBHOM JKU3HH,
Ha HAXOXKJECHUE TEOMETPUYCCKHX BEIMYMH C TPUMCHEHHUEM H3YyYEHHBIX
CBOICTB Quryp u ¢pakToB

10

11

12

13

14

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (QUIYp, PpaBEHCTBO
TPEYTOJIbHUKOB; NapaJIeIbBHOCTh M NEPHIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXIYy MpsAMBIMH, NEPHEHIUKYJSAP, HAKIOHHAs, NPOEKIMs, Ioaodue
¢buryp, nomgoOHbIE TPEYrOJbHUKHU, CUMMETPUSI OTHOCUTEIBHO TOUYKU U
psSMOii; yMEHHE paclio3HaBaTh paBEHCTBO, CHMMETPUIO U Mojio0ue Gpuryp,
[IapaJIEIIbHOCTD U IEPIIEHIUKYIISIPHOCTD MPSAMBIX B OKPYKAIOIIEM MHUpE

yMCHI/Ie Ol'IepI/IpOBaTI) INOHATUAMU. OJIMHA, paCCTOﬂHI/IC, erJ'I (BGJ’II/I‘-II/IH&
yria, CHHYC U KOCHHYC YIJla TPeyroJbHUKa), TUIOMIA/lb; YMEHHE OLIEHUBATh
pa3Mepsl TpeIMETOB U OOBEKTOB B OKPYXKAIOUIEM MHpE; YMEHHE
OPUMEHSTh (QOpMYJbl MEpUMeTpa U IUIOMIAd MHOTOYTOJBHUKOB, IJIUHBI
OKPY>KHOCTH 5 ILIOMIAAN Kpyra, o0beMa  MPSAMOYTOIHHOTO
napajuie’enunesaa; yMEHUE MIPUMEHSTH MIPU3HAKU paBeHCTBA
TPEYTrOJIbHUKOB, TEOPEMYy O CyMME VIJIOB TPEYroJbHUKA, TEOPEMY
[Tucparopa, TpUrOHOMETPUUECKHE COOTHOIIEHUS MAJSl BBIUYUCICHUS JUIHH,
pacCTOSIHUM, TTOIIAACH

YMenue  wu3oOpakaTh  IUIOCKME  (QUIYpbl M UX  KOMOHMHAIMH,
OPOCTPAaHCTBEHHbIE (UTYpbl OT PYKH, C TOMOLIbIO YepPTEKHBIX
WHCTPYMEHTOB U 2JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHCaHMIO

YMeHne onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAs CHUCTEMAa KOOPAHMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpa Ha
YHUCIIO, CKaJspPHOE IIPOMU3BEACHHE BEKTOPOB; YMEHHE HCIIOJIb30BATh
BEKTOPBI M KOOPJAUHATHI JUIS IIPEACTABJICHNUS JAHHBIX U PEIICHUS 3a1ad, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

YMmenune OIICPpHUPOBATH ITOHATUAMMU: CTOJIOMKOBBIE U KPYroBBIC nUarpaMMel,
Ta6J'II/II_U:I, cpeaHee apI/I(I)MeTI/I‘{eCKOC, MEauaHa, HanOOJIbIIEe n
HAaMMCHBIICEC 3HAYCHHA, pa3dMax 4YHUCIOBOIO Ha60pa; YMCHHUE HU3BJICKATD,
HHTCPIPECTUPOBATL U HpeO6pa30BLIBaTL I/IH(I)OpMaI_II/IIO, MMpEaACTaBJICHHYIO B
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TaOIMIAX U Ha AUarpamMmax, OTPaKarolyl0 CBOWCTBA U XapaKTEPUCTUKU
pEaIbHBIX MPOLIECCOB M SIBJIEHUH; YMEHHME paclo3HaBaTb W3MEHYMBBIC
BEJIMYMHBI B OKPYXKAIOIEM MHUPE

15

YMeHue omnepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CITyYaHBINA
OKCIEPUMEHT),  JJIEMEHTapHOE  CcOObITHE  (dJIEMEHTAapHBIM  MCXOM)
CIIy4aifHOTO OIIBITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITMI B  ONBITaxX C
PaBHOBO3MOXXHBIMU AJIEMEHTAaPHBIMU COOBITUSMU; YMEHHUE pellaTh 3a7auu
METOJIOM OpTraHHW30BAHHOTO Iiepedopa W C HCHOJb30BAHUEM IIpaBUIIA
YMHOXEHHS; YMEHHE OLIEHHBAaTh BEPOSITHOCTU pEaJbHBIX COOBITHH H
SBJICHUHM, TIOHUMATh POJIb MPAKTUYECKU ITOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHII B OKpYXalolleM MHUpPE U B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCEI M €ro
POJIBIO B MACCOBBIX SIBJICHUSAX

16

YMeHue BpIOUpaTh NOAXOAIIMM N3YUEHHBIN METOA JUIsl pellieHus 3aauH,
IPUBOJUTH IIPUMEPHl MATEMaTUYECKMX 3aKOHOMEPHOCTEH B INPUPOAE U
JKU3HHM, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MATEMATHKH B HCKYCCTBE,
ONMCHIBATh OTJEJIbHBIE BBIIAIOIINECS PE3YJbTAThl, IMOJIYYEHHBIE B XOJ€
pa3BUTUS MaTEMaTUKHM KaK HAayKH, IPUBOJUTH NPUMEPBl MAaTEMATUYECKUX
OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Koxa IIpoBepsieMblii 3JIeMEHT cOAePKAHUSA
1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
19 OOBIKHOBEHHBIE M J€CATUYHbIE APOOM, MPOLEHTHI, OECKOHEUHbIE MEPHUOANUYECKHE
npobu
1.3  PanmonansHble uncna. ApupMeTHIecKre ONepalnu ¢ paluoOHaIbLHBIMHI YUCIaMH
1.4  JleficTBUTEIbHBIC YHCIa. Apr(METHIECKUE ONEPALUH C JCHCTBUTEILHBIMU YUCIAMH
15 [TpubnmxEénnpie BBIMHMCICHUA, MPABHIA  OKPYIICHWS, NPUKMAKA M OLCHKA
pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenens ¢ uenbiM nokaszareneMm. CTeneHb ¢ palluOHaIbHBIM MoKa3aTesneM. CBoiicTBa
CTETEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernueckuit KOpeHb HaTypalbHOH creneHu. JleHcTBUS ¢ apuMeTHYECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenble U 1poOHO-palioHaNIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHH
39 Ilenpile u ApoOHO-panMOHaTIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3  Pemenue TekcTOBBIX 33124
4 UmcaoBbIe OCIEI0BATENHBHOCTH
4.1 IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH
4.2  Apudmerndeckas u reoMmeTpudeckas nporpeccuu. @opmysa CiI0KHbBIX IPOLIEHTOB
5 OYHKIIH
OyHK1us, cnocoOsl 3aaanus GyHkuu. I'paduk pynkuun. O6nacTb onpeneneHus u
51 MHO’KecTBO 3HaueHui (yHkuuu. Hymu @ynkuuu. [TpoMexyTkn 3HaAKOMOCTOSIHCTBA.
[TpomMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHMHHUMYMBI (DYHKIHH.
HauGonrp1iee n HaumeHblliee 3HaueHHE (PYHKIUN HA IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3  MHOroyrojibHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5  M3mepeHue reoMeTpU4YeCKUX BEIUYUH
7.6 BekTops! Ha TII0CKOCTH
8 BeposITHOCTh M CTaTUCTHKA
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8.1 OmnmcaTenabHas CTaTUCTHKA
8.2 BeposiTHOCTD

8.3 KomOuHaroprika

8.4 MHuoxecTBa

8.5  I'padsl
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Marematuka. Anredpa: 8-i kiacc: 6a3oBblil ypoBeHb: MakapbrueB FO.H., Muniok
H.I'., HemikoB K.W. u npyrue; nox pen. TensakoBckoro C.A. AKMOHEpHOE 00IIIECTBO
"N3narensctBo "IIpocBemienue"

- Maremaruka. Anrebpa: 9-ii kiacc: 6a30BbIi ypoBeHb: MakapsrueB HO.H.,
Munmiok H.I'., HemxoB K.M. u apyrue; nmox pen. TemskoBckoro C.A. mepaboTanHoe.
AxkrmonepHoe obmectBo "M3garensctBo "IIpocBemnienne"

— Marematuka. ['eomerpus: 7 - 9-e kiaccel: 6a30Bbiii ypoBeHb AtaHacsH JI.C.,
byry3oB B.®., Kanomuies C.b., Akunonepuoe obmecto "H3narensctBo "[IpocBenienue”

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
bub6muoreka IIOK https://m.edsoo.ru/7f419d08

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuoreka LIOK https://m.edsoo.ru/7f419d08
https://fipi.ru/
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