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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
OGCCHC‘II’IB&CT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHUs U B TIOBCEIHEBHON JKHM3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpanvecknx aOCTpakIuii, Crnoco0e OTpPaKCHHS MATEMAaTHYECKONH HAyKOW SIBIICHUH U
MPOIIECCOB B NPUPOAEC M OOLIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4ECTB
MBIIIICHHUS, HEOOXOUMBIX JUTSI aanTallid B cOBpeMeHHOM mudpoBoM obmiectBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NEUCTBUS U BBIBOJBI, GOPMYIHPOBaTh yrBepxkaAcHUs. OCBOeHHE Kypca airedpbl oOecreurnBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yan0H11/1xcs1: OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEIPHOM JEATEIHHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA O6y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIHHO-METOIMUECKUe JMHUM: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHUH TPEX JIeT
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMcs IPUXOAUTCS JIOTUIECKH PAcCyXAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy yueOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOUIMMKCS OCHOB YHUBEPCAIBHOTO MaTEeMaTHYECKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYeHHs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS JIOTHYECKOTO MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00Iero 00pa3oBaHUs CBSI3aHO C PAIlMOHAILHBIMU M UPPAIMOHAIBHBIMHE YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABCHCTBa»  CIOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOYydYaIOIIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO sl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
IIPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4. Ha ypoBHE 0CHOBHOTO 00111€ro 00pa3zoBaHus
yueOHBIH  MaTepuan TPYNIHPYETCs BOKPYr  pallMOHANBHBIX  BBIpaXKEHHWH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMAaTHUKH KaK SI3bIKa JJISi MOCTPOCHUS MAaTEMaTHYECKUX MOJIENEeH,
OTIMICaHUs TMPOLIECCOB U SIBICHUH peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKkKe
JanbHEelIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOIUMOro, B YAaCTHOCTH, IS
OCBOGHHMSI Kypca HWH(POPMATUKHA, M OBJAJCHUE HABBIKAMHU JCITYKTHUBHBIX PACCYXICHHI.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW JIMHMM  HAIEJICHO Ha  IOJYYCHHE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBbHBIC CPEJCTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE Pa3leNibl cojaepkaHus: «Uucia W BBIYHCICHUSY,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henmenio), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroii. [loHsiTHE panMOHaIBLHOIO YMCIIa, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PAalliOHAIbHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNIeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTpeJieNieHus], 3aMuch O0onbluX yuceln. [IponeHTsl, 3anuch MPOLUEHTOB B BUAE JpoOU U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHas MPONOPIMOHATBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPaKE€HUI, TOKJIECTBEHHO paBHBIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTouwIeHOB. DopMysbl COKPALIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMbI M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUs, IIpaBUiia IpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJHOW TMEPEMEHHOW, YHUCIO0 KOpHEW JIMHEHMHOTO YypaBHEHHS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema JByX JMHEHHBIX
ypaBHEHUH ¢ JByMs IepeMeHHbIMHU. PemieHue cucreM ypaBHEHHH €HOCOOOM I0JCTaHOBKH.
ITpumeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunnata Touku Ha mnpsmoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay AByMs
TOYKAMU KOOPJMHATHOU MPSAMOIL.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca M OopauMHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
Juneitnas ¢ynkuus, e€ rpapuk. I'paduk dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KVIACC

Yuciaa v BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anrebpanyeckue BelpakeHUSIAJredpandeckue BbIpasKeHU sl

KBanpatHblil TpEéXusieH, pa3iaoKeHUe KBapaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWMCTBO ayreOpamveckoid npodu. CroxeHwue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHMS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPAaBHEHUN C JBYMs IEepEMEHHBIMHU. [Iprmepsl pelIeHHs CHUCTEM HEIMHEHHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKINNPYHKINH

[Tonsarue ¢ynkmuu. O6nacTh onpeneaeHuss 1 MHOXKECTBO 3HaYeHH (yHKIUU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumn. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHMA, OTpaXKaloINX peaabHbIe MTPOIECCHI.

OYHKIMY, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbICe ynciIa, UPpAMOHATIBHBIC YUCIIA, KOHEYHBIC M OCCKOHEUHBIC JNECATUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSMO.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apupMETHYECKUue NEHCTBUSA C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHPA, ATUTEILHOCTHh IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIMXCS K JIMHENHBIM.



KBanpatHoe ypaBHeHue. PeuieHue ypaBHEHMH, CBOAALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-palMOHANBHBIX  ypaBHEHHMW.  PemieHme  TEKCTOBBIX  3ajad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS NEpEeMEHHBIMH U ero rpa¢uk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOe, a Ipyroe — BTOpoH creneHu. ['paduueckas nHTepHpeTanys CHCTEMbl YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHOo#l. KBanparHele HepaBeHcTBa. ['paduueckas mHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUU

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPUIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

Yucnossle ocie10BaTeIbHOCTH YHCI0BbIE MOCTEA0BATEILHOCTH M IIPOIPECCUH

[ToHATHE YMCIOBOM MOCIEAOBATENBHOCTH. 33JJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WiIeHa.

Apugpmernueckass M reoMerpudeckas — mporpeccuu.  @opmynsl  N-ro 4ieHa
apupMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PEHICHUH NPAKTUUYECKUX 3a/lad MaTeMaTHUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
YKU3HH JIJIS1 YCIIETHOHM Mpo(decCHOHATBHOM NEeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIMBUIYATbHONW TpaeKTOpHH oOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJICHU, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEIOBEKa, NPHUPOILI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM Kak cdepbl 4YeIOBEUECKOW JESITEIIbHOCTH, 3TaroB €€ pa3BUTHS H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHHEe  KYJbTYPbl  30POBbS W
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO MPUMEHSTh MaTEMAaTHYECKUE 3HAHUA B HHTEpPECaxX CBOEro 370pPOBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usnyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYXKAIOIIeH cpenbl, IJIAHUPOBAHUSI TOCTYIKOB W OLEHKA HUX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4YMCIIe (OPMYIMPOBATH HUJICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHPOBAaTh IPUHUMAEMbIE PEUICHUS M
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIHHBIC W
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, NpeuiaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

e pa3buparh J0Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEIHLHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPHpPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOUpaTh HanboJiee MOAXOASAIINM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromnue POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATeNbHO (opMynupoBaTh OO0OOIIEHHWS W  BBIBOJBI 1O  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €ro pa3sBUTHUH B HOBBIX YCIIOBHAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh hopMy mpencTaBIeHHsI HH(POPMALMK ¥ HIUTFOCTPUPOBATH PElIacMble 3a/1a41
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUSA:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYK/IEHHs 3a71aBaTh BOMIPOCHI MO CYIIECTBY 0OCYXKIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh Pa3IMUne U CXOJCTBO TIO3UINH, B KOPPEKTHOH opMme HopMynnpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHAbI pabOT, OOrOBapuBATHCA, OOCYXKAaTh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3IOBbI€ HITYPMbI M APYrHE€), BBHIIOJIHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUSA C APYrUMH YJI€HAMH KOMAaH/Ibl, OLIEHUBATh KaYECTBO CBOErO BKIJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHMs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CcIOCOO perieHuss ¢ y4€TOM MMEIOLIUXCS PEecypcoB U  COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOM 3a/1a4H;
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOMN LIEJIA U YCIOBUSAM,
OOBSICHATH TPHUYUHBI JOCTHKCHHUS WM HEJOCTIKEHHS IIEJH, HaXOAWTh OILINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyueHuss B 7 KJjacce OOydYalOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHUS

BeImonHATh, coyeras yCTHbIE M THCHMEHHBIC NMPUEMBI, apu(MeTHYecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (POpPMBI 3amUCH YMCEN K JApYyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PAIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY M OLEHKY pe3yibTaTa BBIYMCIEHUMN, OLEHKY 3HaYeHHH YHCIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYHH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAaThl PELICHUs 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEICHUEM MOJ0OHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIECHA HAa MHOTOWIEH W MHOIOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHEeHUs: (GopMyil COKpaléHHOTro
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JUId pEIICHUS pPa3IUYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSSA IpaBWJa NEPEXoja OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupats mpuMepsI ap YUCell, SIBJISIONINXCS PEIICeHUEM JTHHEWHOTO YPAaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
MePEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocraBiaTh M pemiarh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, Jy4M, OTpPE3KH, WHTEpBajbl, 3alUCBhIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMHU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (QyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIINIO U3 TpaUKOB peaabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIUMCICHUH, M300pa)kaTh JEHCTBUTENIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCII0JIb3Ys IIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPAKEHUH,
CoJZiepKaliuX KBaJpaTHbIE KOPHHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPIKAILNX CTEIIEHU C LIETIBbIM IT0Ka3aTEIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumeHnsTh npeoOpa3oBaHUS BBIPAKEHUM s  pEUIeHHs pa3IMyHbIX 3aJad M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoauTh MpoCTENIINE NCCIEN0BAHNS YPABHEHNUN U CUCTEM YpaBHEHHI, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTaBJICHUSI YPABHEHMsSI WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETHUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEMEHHON U HX CHCTEMbI, JaBaTh I'padUUYECKyl0 HWILIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWe (QYHKIMHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyenuss B 9 kijacce oOydarOIMMICS TMOTYYUT CISAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YIOPSAI0UNBATH PallMOHAIBHbBIE U HPPALIMOHAIIEHBIE YHCIIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUS C UPPAL[MOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ 1eNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAYCHHS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIMECS K HHM,
npocTeiire JpoOHO-pallMOHaIbHbIE YPABHEHHUS.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI JIByX YPAaBHEHHH C ABYMS IEPEMEHHBIMH.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IpUMEHEHHEM TIpadUuecKux MpeiCcTaBlIeHUi (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHble HEPaBEHCTBA, M300paxkaTh pEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOI IMpPsMO,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMaTUYECKU PACIIOJIOKEHHE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnuyHyro (QyHKIHIO 1m0  Qopmyie, TPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCIEHUSI C HCIOJIb30BaHHEM (OPMYNT N-rO wieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMU IOCITIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a4d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnonanbpHbIe 25 1 0 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI 0 https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1 0
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1 0
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpanveckue BBIPAKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.eds0o.ru/7£419d08
bu6mmoreka [IOK
5 O 16 1
YHIHAH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE  NPUEMBI,
' apudmeTHuecKre ACUCTBHS C PAIIHOHATBHBIMU YHCITAMH
HaxomuTh  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIUHUCICHUS 3HAUEHUHN JAPOOHBIX
BBIPKEHUH, COZepKAIUX OOBIKHOBEHHBIC U JCCATUIHBIC APOOH
[lepexomute oOT oaHOM (opMbl 3amucu  YWcenl K  ApPYyroi
13 (mpeoOpa3oBbIBaTh  JACCATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIIMOHATBHBIC YHCTA
1.5 OKpyTJaTh yncaa
BbInONHATE MPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YUCIOBBIX BBIPAKECHUW. BhIMOMHATH JACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MTOKa3aTeIsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHE Ha MHOXKHUTEIU
' HATYypalbHBIX YHCET
Pemath  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/layl,  CBSI3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOIEHTAMH, WHTEPIPETHUPOBATh pPE3yAbTaThl pEIIEHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBare anreOpandeckyrd TEPMHHOJOTHIO M  CHMBOJIHKY,
' MPUMEHSATH €€ B MPOLIecCe OCBOCHUS YUeOHOTO Marepuania
2.2 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPH  3aJaHHBIX




SHAYCHHUAX IMEPECMCHHBIX

BrInoaHaTh HpeO6pa3OBaHI/I$I OCJIOT0  BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM I0I0OHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
BbInoNHATE yYMHOXEHHE OJHOYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OpPMYyNbI KBajapaTa CYMMbI U KBajapaTa
pa3HoCTH
OcyuiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKUTEIHU C TIOMOIIIbIO
25 BBIHECEHHS 3a CKOOKHM OOILEro MHOXUTEJS, TPYINIIUPOBKHU CIIAaraeMblX,
pUMEHEHUsI (POPMYIT COKpAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JIJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTSI TIpe0Opa30BaHus BRIPAKCHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 IpaBUJIa MEpeXo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIX YUCIIO KOPHEM YPaBHEHUS
35 [IpumensaTe rpaguyeckue MeTOJIbl HpPU  PEIIEHUH JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupats mpuMepsl nap YuCel, ABJSIOIINUXCSA PELICHUEM JTMHEHHOrO
' YPaBHEHHUS C IByMs [I€PEMEHHBIMU
CtpouTh B KOOPJMHATHOMN INIOCKOCTH Ipa)uK JTMHEHHOIO YpaBHEHUS C
3.4 NBYMsl TEPEMEHHBIMHU; MOJIB3YSICh T'papUKOM, MPHUBOIAUTH MPUMEPHI
peleHus ypaBHEHUS
. Pemate cucteMsl AByX JMHEHHBIX YpaBHEHUI C ABYMs NEPEMEHHBIMH,
. B TOM 4YHCJIE TpapUUECcKH
CocraBnsaTh U pelaTh JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIIOBUIO 3a/laud, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJIY4ECHHbIN pPe3ysbTar
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alreOpanvyeckoM si3bIKe
4.2 OTrmedaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM




KOOpJIMHATaM

4.3

Crpouts rpaduku nuHeiHbIX (QyHKIuH. CTpoUTh Tpaduk QyHKIHHA Y

= x|

4.4

OnuceiBath ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
BEIIMYMHAMHU: CKOPOCTb, BpPEMs, pACCTOSHHE, LIEHY, KOJUYECTBO,

CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpEMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHne GpyHKINN IO 3HAYCHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHS U aHalIM3a
nHpopmMaluy, U3BJIEKATh W HUHTEPIPETHPOBATh HMHPOPMAIMIO U3

rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

Yyiciia ¥ BEIYUCIIEHUS

1.1

Ucnons3oBath HavyaJbHbIE MIPEACTABICHUS 0 MHOYKECTBE
JNEHCTBUTENBHBIX YHCEN JJI CPAaBHEHUS, OKPYIJICHHUS W BBIYHCIICHUH,
n300pakaTh JCUCTBUTENBHBIC YHCIIA TOYKAMHW Ha KOOPJIWHATHOMN

PAMOM

1.2

[IpumensaTr noHsATHE  apUPMETUYECKOTO  KBAAPATHOTO  KOPHS,
HaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3YS NPH HEOOXOAUMOCTH
KaJbKYJSATOP, BBIIOJIHATH MPeoOpa3oBaHusl BbIPAKEHUH, COAEpKaIINX

KBaApaTHBIC KOPHH, UCIIOJIb3Ys CBOMCTBaA KOpHeﬁ

1.3

Hcmonp30oBaTh 3amucd  OONBIIMX W MaJbIX 4YHCET C IIOMOIIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncna 10

AnrebpandecKkue BhIPaKECHHS

2.1

HpI/IMeHHTL IOHATUC CTCIICHHU C INICJIbIM IIOKa3aTCJICM, BbIIIOJIHATH
r[peo6pa3013aHI/I;1 BBIpaH(eHHﬁ, CoACpIKaIMUX CTCIICHHU C LCJIbIM

IMOKa3aTCjIeM

2.2

BrinoaHaTh TOXKACCTBCHHBIC Hp606p830BaHI/I$I paruOHAJIBHBIX
BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeNCTBUI HaJg MHOTOWICHAMU U

anreOpandeckuMu ApoOsIMHU




2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[TpumensTe npeoOpazoBaHMs BBIPAKEHHUH Ui pPEIICHHUS Pa3IMYHbBIX

3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKU

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemwate nuHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PAalMOHAIIBHBIC
YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpoCTEHIINE WCCIECIOBAHUS YPaBHEHUM U  CHCTEM
ypaBHEHUH, B TOM YHCI€ C MPUMEHEHUEM TIpaduyecKux
Mpe/ICTaBIeHUH (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBKO, U MPOYEe)

3.3

[lepexomuts OT clnoBecHOW  (QOPMYTUPOBKH  3adaud K €€
anredpanvyecko MOJIeNH C TMOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl  YpaBHEHUM, MHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

3.4

HpI/IMeHﬂTI) CBOMCTBA YHCIIOBLIX HCPAaBCHCTB IJId CPABHCHUA, OLICHKHU,
pelaTh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonumath ¥ HCMIONB30BaTh (PYHKIUMOHAIBHBIE TOHATHUS U S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYEHHUS), OMNPEACATh 3HAUCHUE
(GyYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAessaTh CBOICTBa (PyHKIUU

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:

0=0/0

k/x

, Y =X%, y = X3 y = [x|, onuceIBaTh CBOWCTBA YMCIOBON (DyHKLIUHU MO €&
rpaduxy

9 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJdbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmMmbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHUAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPAllMOHAJIBHBIC WM HPPAIHOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MCTI/ILIGCKI/Ie I[GﬁCTBI/I?[ C paoOHAJIbHBIMU 4YHCJIaMHU,
coycTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATE BBIYHCIICHUA C

HppaivuoOHAJIbHBIMHA YU CIIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ UENbIMU IOKAa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITB )I@ﬁCTBI/ITGJ'IBHBIG 4urciia, BBIIIOJHATH NPHUKUIKY pE3yibTaTa

BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemars nuHelHble W KBaJpaTHbIE yYpaBHEHHS, ypaBHEHUS,

CBOJSIILIMECS K HUM, IPOCTEUIIINE IPOOHO-PAllMOHAIbHBIE YPaBHEHHUS

2.2

PemaTte cuctemsl IBYX JIMHEHHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU
U CHCTEMBI IByX YpaBHEHH, B KOTOPBIX OJTHO ypaBHEHUE HE SBISETCS

JIMHEHHBIM

2.3

Pemate TeKCTOBEIC 3aJa4u aJ'IFC6paI/I‘IeCKI/IM crocodoM ¢ IIOMOIIIBIO
COCTaBJICHUA YpaBHCHHA HWIIM CHUCTEMbBI JIBYX ypaBHeHI/Iﬁ C JIBYM:A

INEPEMEHHBIMU

2.4

HpOBOI[I/ITL HpOCTGfII.HPIC HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
ypaBHeHPIfI, B TOM YHUCJIC C MMPUMCHCHUCM rpa(f[)nqecxnx
Hpe,Z[CTaBJ'IeHI/Iﬁ (HaHpI/IMep, yCTaHaBJINBATb, UMECT JIM YPABHCHUC UJIU

CHUCTCMaA ypaBHeHI/Iﬁ peuicHus, €Cjinu UMECT, TO CKOHBKO)

2.5

Pemate JIMHEIHBIE HCEPaBCHCTBA, KBaJApPATHLBIC HCPaBCHCTBA,
I/1306pa}l(aTL peUICHUC HECPABCHCTB Ha 4HUCJIOBOH HpﬂMOﬁ, 3allMChIBATh

peHICHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemate cucCTeMBI JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIIOYAOMIUE  KBAJAPaTHOC HCPABCHCTBO, I/1306pa)KaTB peIICHHUC

CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C




IIOMOIIIbXO CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a4a4

OyHKIMU

3.1

Pacnio3naBate  (QyHKIMH  HW3Yy4CHHBIX  BHAOB.  [loka3wIBaTh
CXEMAaTUYECKH PACIIOJI0KECHHUE Ha KOOPIMHATHOM IIOCKOCTH rpadukoB
¢byukuui Buna: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4YeHUH K03()(HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (DYHKITHIA

3.2

[loka3piBaTh CXEMaTHYECKH PpACIOJOKEHHE Ha  KOOPJIMHATHOMN
TIOCKOCTH TpadukoB (GyHKIMH Bumga Y = YX, Y = |X| ¥ ONHUCHIBAThH

CBOMCTBa QyHKIMHI

3.3

Crpoutrb u wu300paxkarb CXeMaTH4YEeCKH TpaduKu KBaJPAaTUUHBIX
(GyHKIMM, ONMCHIBaTH CBOMCTBA KBaJApPaTHUYHBIX (YHKUIUH 10 HUX

rpaduxam

3.4

PacrioznaBaTh KBagpaTH4HYIO (QYHKIMIO IO QopMmyse, NPUBOIUTH
MpUMEpPbl  KBAJIpaTUYHBIX (QYHKIUN M3 pealbHON >KU3HH, (PU3UKH,

reOMETPUH

Apudmernueckas U reoMeTpHuecKas porpeccuu

4.1

Pacrnio3HaBath apuMETHYECKYIO ¥ TEOMETPUIECKYIO ITPOTPECCHH TTPH

Pa3HbIX crocodax 3aJaHus

4.2

BbINoNHATE BBIYMCIEHUS C MCIOJB30BaHMEM (GOpMya N-TO ujeHa
apumMeTHuyecKoil ¥ reoMeTpUUEcKON MPOTrpecCcHii, CyMMbl HEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTI> YJICHBI ITOCJICA0BATCIBbHOCTH TOYKAaMH Ha KOOpﬂHHaTHOﬁ

IINIIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTIMU, B
TOM YHCIC 3aJa4u H3 peaanoﬁ KHN3HHU (C HCIIOJIB30BaHHUECM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIT)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSA0OYMBAHUE PALlMOHATIBHBIX YHCEI
19 Apudmernueckue AeHCTBUS C pallMOHAJIBHBIMU YUCIIaMU. Penienue 3anad us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/eNIEHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3anuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHOU MPAKTUKU
15 [IpumeHeHMEe NPU3HAKOB — NEIMMOCTH, Pa3jOKEHHME Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4Hciae IpsMas U oOparHas
' IIPONIOPLIMOHAIBHOCTH
2 AnreOpandeckue BhIpaXeHUs
21 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMblie
' 3HAYEHUS IEPEMEHHBIX
. [IpencraBneHue 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BHUIE (OPMYIIBI.
' Beraucnenus no popmynam
23 IIpeoOpa3oBaHnne  OyKBEHHBIX  BBIPD&KEHHH,  TOXKJIECTBEHHO  PAaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CteneHb MHOrowieHa. Clo)keHHe, BBIYMTAHHUE,
. YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHU
3.1 VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBwia MpeoOpa3oBaHUS YpaBHEHHUS,




PaBHOCHUIIBHOCTb YPaBHEHUM

JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOTO

32 YPaBHEHMS, PELICHUE JINHENHBIX YPAaBHEHUI
33 CocraBieHue ypaBHEHUH IO YCIIOBUIO 33/a4yH. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIBIO YPABHEHUI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle NpOMEXYTKH. PaccTosiHre MeXy ABYMs TOYKaMH KOOPAWHATHOM
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. Afcmucca u opAMHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamMu. UTteHune rpaduKoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkuuu. I'paduk Gpynkmuu. CBoiicTBa GyHKITUN
4.6 Jluneiinas Gynkuwms, e€ rpaduk. ['paduk pynkmuu y = [x|
A7 I'paduueckoe pemeHne JNIUHEHHBIX YpPaBHEHMM M CHCTEM JIMHEHHBIX
' ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 Yucna u BBIYUCIICHUS
11 KBangpatHslii kopeHb u3 uucna. IloHatne 00 uHppanMOHAIBHOM 4YHCIIE.
. JlecaTuuHble MpUONMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1eNbIM N0KazareaeM U € cBoiicTBa. CTaHgapTHas 3allich YKcia
2 AnreOpanyeckue BbIpaXKeHUS




2.1

KBagparHslii TpEXUWIEH, pa3JIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN

2.2 Anrebpandeckast 1poOb. OCHOBHOE CBOWMCTBO anredpanyeckoit Apoou

2.3 Crnoxenue, BBIYMTAaHHE, YMHOKEHHE, JICJICHUE alreOpandeckux apooeit

24 PannonanbHbIe BbIpaKE€HUS U UX TIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaapaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM

3.3 [pocteiimme qpoOHO-paOHATIBHBIE YPAaBHEHHS

I'paduueckas MHTEpNpETaNnsi YpaBHEHUN C JBYMS NMEPEMEHHBIMH M CHCTEM
3.4 JMHENHBIX YPaBHEHHU C IByMs nepeMeHHbIMU. [IprMepsl pemieHus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU

3.5 Pemenne TeKCTOBBIX 33714 alreOpandecKuM CrIoco00OM

3.6 UmrcnoBble HEPaBEHCTBA U MIX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOMN

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM MEpEMEHHON
4 DyHKIIUA

i1 [lonstne ¢ynkuu. OO6nacTh ONpENeNeHUs W MHOXKECTBO 3HAYCHUIt
' ¢dbyakuun. CriocoObl 3a1aHus QYHKITAN

4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ Tpaduxy

4.3 [Tpumepsl rpadmKkoB PYHKIIHI, OTPaKAIOUIUX peaTbHbIE TPOIECCHI

a4 OYHKIMK, OMNHUCHIBAIOIINE NPSIMYH0O M O0OpaTHYI0 MPOHOPIHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu

4.5 Oynkuuu y =x?,y = x3

4.6 Oynkuuu y = [IX, Yy = |x|

4.7 I'padmyeckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




Yucna ¥ BEIYMCIIEHUS

PaL[I/IOHaJIBHLIe 4yrciia, HUppalOHAJIBHBIC 4YHMCIIa, KOHCYHBIC U OECKOHEYHbBIE

11 JeCATHYHBIE IPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YUCIIA KaK OECKOHEYHBIC
12 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' NEMCTBUTENBHBIX YHCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE NEHCTBUTENBHBIX
qucel
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npubnmkenusi, oieHKU. PazMepsl 00BEKTOB OKPYXKAIOIIEro MHUpa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh NMpuoamxenus. Oxpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHeHHs ¢ OJHOM IepeMeHHON
2.2 JInneliHoe ypaBHeHHe. Pelienne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. I[lpumepsl pelieHUsT YpaBHEHUW TpEeThbed U
' YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-paniMOHABHBIX YpaBHEHUH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pewrenue cucrem IByX JTMHEHHBIX YPaBHEHUM C IByMs IIEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMil, OJJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTENEHU
2.10 I'padmueckas uHTEpIpETALIs CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
2.12 YuciioBble HEpaBEHCTBA U X CBOMCTBA
2.13 Pemenne MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN
2.15 KBanpatHbsle HEpaBeHCTBA
216 I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHCTEM HEPABEHCTB C JIByMs
. NepeMEHHbIMU
3 OyHKIIMH




KBamparnunass ¢ynkuus, e€ rpaduk u cBoiicrBa. Ilapabona, KoopauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoJIbI

3.2 I'padukn pynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkuumii y=Kk/x, y = X® u ux cBoicraa

3.4 I'paduxy QyHKIMIA , ¥ KX CBOHCTBA
4 Hucnosle OCIEI0BATEILHOCTH

41 Omnpenenenne u cocoObl 33JaHUsl YUCIOBBIX TOCIIEAOBATEILHOCTEH. 3aqanne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIio U hopmysoit N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKOn
' MIPOrpPECCUH, CYMMBI MIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccuss. @opmynsl N-r0  WIEHA T'€OMETPUUYECKON
' MIPOrPECCUH, CYMMBI TIEPBBIX N UIEHOB

44 N300paxkenne unaeHOB apupMETHUYECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBIA W SKCTTOHEHIIMATBHBINA POCT

4.5 Crno’xHble MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh HUX MPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpagUuecKoe MPeICTaBICHIE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HAaTypalbHBIX YHCEN, MpPHU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, NPEJCTABIATH 4YHUCIAa Ha KOOPAMHATHON
OpsIMOM, OKPYIJIATh 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypallbHOW CTENeHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOPHAMM, pa3joXKeHHEe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (GOPMYN pa3HOCTH KBAJApaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
JIPOOHO-PAIMOHANBHEIE YPaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsi M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTepupoBaTh MOHATUSAMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul peIleHMs 3ahad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIENI0BATEIbHOCTEH, (OPMYIBI CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYyI', HAJIOT'H, 3a1a4U U3 obmactu YIIpaBJICHUA JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHUEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId ITPEACTABIICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha60pa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4alHbBIA ONBIT (CIy4alHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MaTEMATHKU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky enuMOoCTH HEbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MEePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JHelictButenpHble uynciia. ApudmeTrueckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPHUKUIKA W OIEHKA
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandecKue BRIPaKSHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaundeckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYMHOCTHU
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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