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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIHME OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCAITLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO YUEOHOTO Kypca «AsreOpa» sIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCITa ¥ BBIYUCIICHHUSD» CITY)KUT OCHOBOU TSI TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOYJarOIUXCsA  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 00YJAIOMINXCS MAaTEMaTHIEeCKOTO
ammapaTa, HeoOXOUMOTO ISl PeIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TMPAKTHUKO -
OpPHEHTHPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0miero oOpa3oBaHUs y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpAKEHWH. AnreOpa JEeMOHCTPUPYET 3HAa4YCHUE
MaTeMaTHKU KakK S3bIKa IS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENeH, OMHMCAaHHs MPOLECCOB H
SBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOJAT TakkKe NalbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO ~ MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUIi OCBOGHHUS Kypca
UHQOPMATHKKA, W OBJAJCHWE HaBBIKAMHU JIEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIECKON MOJICIN JJIsl OTIUCAHUS U
UCCIIEIOBaHUST Pa3HOOOpa3HBIX MPOIIECCOB M SBICHUH B mpupoie u odOmectBe. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMHUpPOBaHKE PEICTABICHNAN O PO MATEMATUKU B PA3BUTHH LIUBIIIU3AIIH U
KYJIBTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaercs yaeOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIMIME OCHOBHBIC pa3feibl cojepkaHus: «UwWcna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JICCATUYHBIE, IEPEX0]] OT OJHOU (POPMBI 3aITUCH APOOEH K IPYroii.
[loHsiTHE palMOHAIBHOIO YMCIIA, 3aIIUCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALMOHAIbHBIX YHUCEIL.
ApupmeTruecke eUCTBUS C palliOHATLHBIMU YHCIaMHy. Perienne 3a1ad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpe/esieHUe, NpeoOpa3oBaHue BhIPAXKEHUM Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anuch NPOLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YACEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MeX/Ty BeTMUMHAMU B BUe (popmyibl. Beruncnenus
no ¢opmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE BbIPAKEHUS,
IpaBmiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUHN, MpaBHiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJA0OHBIX CIaraeMblIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounenbl 1 MHOrowieHsl. CteneHb MHOTrouwieHa. ClokeHne, BbIYMTaHUEe, YMHOKECHHUE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmya pa3HOCTH KBaapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHMsI, IpaBHiia MpeoOpa3oBaHMs ypaBHEHUS, PAaBHOCUIBLHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajadu. Perenue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema JABYX JTUHEHHBIX
ypaBHEHUN ¢ JByMs TNEpPEeMEHHBIMH. PellieHune cucreMm ypaBHEHHI CHOCOOOM IMOJCTaHOBKHU.
[IpuMepsl perieHust TEKCTOBBIX 3a7a4 € TOMOILbIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunara touku Ha npsmoi. YUucnoBble NpOMEXKYTKU. PaccrosiHue Mexay ABYyMs
TOYKaMH KOOPAUHATHOU MPSMOM.

[IpsimoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonstue pynkiun. I'papux pynkumn. CroiictBa GpyHkmii. JInneinas
bynkuus, e€ rpadpuk. 'paduk dynkunu y = |X|. ['padudeckoe perieHue TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KIIACC
Yuciaa 1 BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPALMOHATIBHBIX uncesl. CBOMCTBA apu(pMETHUECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

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

Anrebpanyeckue BelpakeHUSIAJredpandeckue BbIpasKeHU sl

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO 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 kopHed KBajpaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBajapaTHbIM. Ilpocreiimine 1poGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YPaBHEHUH C AByMs IEpeMEHHBIMU. [ [puMepsl penieHus CHCTEM HEJTMHENHBIX YPABHEHUH C IBYMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJHOM 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
JecsITUYHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEKLy MHOYKECTBOM JEHCTBUTEIBHBIX
YUCeNl U KOOPJUHATHOW HpsIMOIA.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMETHYECKUe NEHCTBUSA C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl 00bEKTOB OKPYKAOIIET0 MUPA, [UIUTEIHHOCTH MPOIIECCOB B OKPYKAIOIIEM MUDE.

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

YpaBHeHHUS M HEPABEHCTBA

JIuneitnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOIAIMXCS K JIMHENHBIM.



KBagparHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHHMM TPETbEH M YETBEPTOM CTENEHEW Pa3IOKEHHEM Ha
MHOKHUTEJIH.

Pemenue qpoOHO-pallmOHATBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a1a4 alnreOpandecKuM
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.

Apubdmernueckas u reomeTpuueckas nporpeccun. @opmyssl N-ro wieHa apuhMeTHIECKON
Y T€OMETPUUYECKOM TPOTrPECCHil, CYMMbI MEPBBIX N YICHOB.

N3obpaxenne 4ieHOB apu(PMETHUYECKOM W TEOMETPHUYECKOW MPOTpeccHuil TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. 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 MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTH4YECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3ald €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPAXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEITILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEUICHUH MPaKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HH JIJIS1 YCIIENTHOHN Mpo(deCcCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHUEM WHIMBUIYATbHOW TPAeKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUI, PACCY)KJICHUN, YMEHHIO BUICTh MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKAa, NIPHUPOIALI M OOIIEeCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKM Kak cdepbl 4YelIOBEUECKOW AESITEIbHOCTH, 3TaloB €€ pa3BUTHA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) pusuveckoe Bocnuranue, GOpMUPOBaHNE KYJbTYPbI 310POBbS M SMOLMOHAJIBLHOI O
0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUECKHE 3HAHUSI B HHTEPECaX CBOETO 3/10POBbs, BEICHUS
310pOBOTO 00Opa3a *KU3HU (3J0pOBOE MUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas pusnueckas aKTUBHOCTbH), C(hOPMHPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nacTu
COXPaHHOCTH OKpYKAIOIIeH Cpenpl, IJIAHUPOBAHUSI TOCTYNKOB M OLIEHKH HX BO3MOXHBIX
MOCJICJICTBUH JIJIsI OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajJjanTtanusa K UISMCHAIOIHUMCA YCJIOBUAM COHHaﬂbHOﬁ H l'lpHpO)IHOﬁ cpeabl:
TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IMOBBIIICHUIO YPOBHA CBOCH

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 (DOPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4YMCIIe (OPMYIHPOBATH HUJCH,

MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh

neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO

KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble DPELICHUS U JIEHCTBUS,

(dhopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIECTBUSA, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBJSITH M XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKA MaTEMaTUYECKHX OOBEKTOB,
TOHSATHN, OTHOIIEHWH MEXAY MOHATHSAMH, (HOPMYITUPOBATH OMPEACIICHUS TOHSITHM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKI, OCHOBAHUS 711 0000IEHUS
Y CPaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATh U MpPeoOpa3oBBIBATh CYKICHHS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, Npe/uiaraTb KPUTEPUU MJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

pa3bupath 10Ka3aTeabCTBAa MATEMAaTHUECKUX YTBEPKACHUH (TIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CaMOCTOSATEIBLHO HECIOXHbBIE J0KAa3aTeIbCTBA MAaTeMAaTUYECKUX (PAKTOB,
BBICTPAaMBATh apryMEHTALMIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

BBIOMpaATh CcHoco0® pemieHus yuyeOHOW 3ajadyu (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HanboJiee MOAXO MMM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiCcTBHSA .

HCIIOJIb30BaTh ~ BOMPOCHI  KaK  MCCIICMOBATCIBCKHA  MHCTPYMEHT  IO3HAHWMS,
(bopMyITHPOBATh BOMPOCHI, (GPUKCHPYIOLTUE TPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIHBHO
yCTaHaBJIMBaTh MUCKOMOE U JaHHOE, (POpMUPOBATh TMIIOTE3Y, APTYMEHTHPOBATh CBOIO
MTO3HIINIO, MHEHUE;

MPOBOJIUTh TIO0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA SKCICPUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE [0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OPMYIHPOBaTH OOOOMIEHUST ¥ BBIBOABI 1O  pe3yiabTaTam
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OIIEHUBATH JOCTOBEPHOCTH MOJyYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOJIOKEHUS
0 €ro pasBUTHUH B HOBLIX YCIIOBHAX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIINH, JaHHBIX, HEOOXOJUMBIX
JUIS pEIlIeHUs 3a]1auH;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (GOpMy MpeCcTaBlIeHUs HH(POPMAIMK U UJUTFOCTPUPOBATDH pellaeMble 3a7aun
cXeMaMu, AMarpaMMaMHu, HHOM rpadukoi ¥ ©X KOMOWHALUSAMY;

OIIEHMBATh HAJEKHOCTh MHPOPMALMH IO KPUTEPUSAM, IPEUIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATh U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSIMHU U IEISAMU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JI¢ OOCYXJICHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXKaeMOi TEeMBbI, IPOOIEMBI,
pelaeMoit 3a1a4u, BbICKa3bIBaTh UJIEH, HAllEJICHHBIE Ha TIOUCK PEIlIeHHs], COITOCTABIIATh
CBOM CYXKJIEHUS C CYXKJICHUSIMHU JPYTUX YYACTHUKOB JManora, OOHapyXuBaTh pa3inyue
U CXOJACTBO TMO3MUIMI, B KOPPEKTHOH ¢opme (GopMyIupoBaTh pPa3HOIIACHUS, CBOH
BO3paXKECHMUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATb U UCII0JIb30BATh MPEUMYILECTBA KOMaH/IHON U MHIUBUIYAIbHOU pabOThI IPH
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pactipeesaTh BUABI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBLIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI M IPYTHE), BHITIOIHATH CBOIO YaCTh PabOTHI M KOOPIAUHUPOBATH CBOU ICUCTBUS
C IPYTMMH YJ€HaMH KOMaHJbl, OLICHHBATh KA4eCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE TeiiCTBUS
Camoopranm3anus:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro YacTb),
BBIOMpATh CcMOCOO pemieHuss ¢ y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocoboamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA IPOLCCCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTbh IIPU PELICHUM 3aJayd, BHOCHUTH
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTU MOCTABICHHOM LIETIU U YCIOBUSM,
OOBSICHATH PHUMHBI TOCTHXKEHUS MU HETOCTIKECHHUS 1IeTTH, HAXOJUTh OLITHOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydYarOUIMICA TIOJYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yIbTaThl:

Yuciia v BbIYMCICHUS

BbinonHATh, couderass YyCTHbIE W NHCbMEHHbBIE NPUEMBI, apupMETHUYEeCKUE AEUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATh Pa3HOOOpa3HblEe CIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KalIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Apyroi (mpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisiTh 4yncia.

BBINOJIHATE NPUKHAIKY M OLICHKY pE3y/bTaTa BBIYMCIICHUMN, OLICHKY 3HAYCHHUM YHMCIOBBIX
BBIPAKECHUH. BBITTONHATE NEWCTBYS CO CTENIECHAMU C HATYPaJIbHBIMH ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypAJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYNH, TPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIIEHUS 3aa4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuaia.

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

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEACHUEM I0J00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWIEHA Ha MHOIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBI) BBIHECEHUS 3a
CKOOKH OOIIero MHOYHUTENS, TPYNIHUPOBKH claraeMbIX, IpUMeHeHUs: (GopMysl COKpaméHHOTOo
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOYIEHOB Ui pEIIeHUs pPa3IUYHBIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA
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PemaTte yMHeliHBbIE ypaBHEHHUsI ¢ OJHOM IMEPEMEHHOM, NMPUMEHSS MpPABUJIA MEPEXOJA OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduueckre METO bl PH PEIICHUH TMHEWHBIX YPABHEHUN M HX CHCTEM.

[TonGupath MpuMepsI ap YMCEll, SIBISIONIUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
MIEPEMEHHBIMHU, MOJIB3YsCh T'Pa(UKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctembl IBYX JIMHEHMHBIX YpaBHEHHH C JBYMSI MEPEMEHHBIMU, B TOM YHCJIE
rpaduuecKu.

CocTaBiiaTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpaBHEHHH MO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TOJyYEHHBIN
pe3ynbTar.

LORIN1700

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIUHATaM, Jy4d, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHUCJIOBBIE IPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM TIJIOCKOCTHM TOYKU IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, I[€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIHLHOCTh, BpEMS,
00BbEM paboTHI.

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

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAaIUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHUIO U3 TPadUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMSI, OKPYIJCHHUS M BBIYMCICHUI, HM300paxaTh ACHCTBUTEIbHBIE 4YMCIA TOYKAMH Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumensaTh mNOHATHE apU(PMETHYECKOTo KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BEIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
coJiepXalluxX KBaJpaTHbIe KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX IpoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEHH C LeJbIM IOKa3aTelieM, BBIMOJHATh MPeoOpazoBaHuUs
BBIPAKEHUH, COAEPKALNX CTENIEHH C LIEIbIM IIOKA3aTEIIEM.

BhITIONHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMU U alNreOpandecKuMu JpoOsiMHL.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensaTh MpeoOpa3oBaHus BRIPAKEHUN IS pEIICHUS Pa3IMYHBIX 33/1a4 U3 MAaTEeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA
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Pematp nuHelHbIe, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOoaUTHE MpPOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHMM, B TOM YUCIE C
pUMEHEHHEM IpapUUuecKuX MpeICcTaBIeHIH (YyCTaHaBIMBAaTh, UMEET JIM YPAaBHEHUE UM CUCTEMa
YpaBHEHUH pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

[lepexoauTs OT cIOBEeCHOW (OPMYIUMPOBKH 3afadn K e€ anreOpandeckod MOAeTH C
IIOMOIIBIO COCTaBJCHUS YPAaBHEHMsSI WJIM CUCTEMbl YpPaBHEHUM, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpPAaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALIUIO
MHO>KECTBA PEIlIEHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[Tonumatsb 1 UCHOIB30BaTh (PYHKIIMOHAIBHBIE MOHITHS U A3bIK (TEPMUHBI, CHUMBOJMYECKHE
0003Ha4YeHMs), ONPEEIIATh 3HaUCHNE (QYHKIMHU 110 3HAUEHUIO apryMeHTa, ONpeieisaTh CBONCTBA
dbyHkMK 10 €€ rpaduKy.

Crpouts rpaduku 371eMeHTapHbIX QYHKUINN BUJA!

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

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOMYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBATB U yNOPAJOYNBATH PALIMOHAIIBHBIE M HPPALIMOHAJIBHBIC YUCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMOHAJBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIMCBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS C UPPALIMOHATIBbHBIMU YHCIIAMHU.

Haxonuts 3Ha4YeHUs CTENCHEW ¢ LENBIMU NTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyryATh [IEHCTBUTENBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

PemaTs nMHEHHBIE U KBaIPATHBIE YPABHEHM S, YPABHEHM S, CBOILIUECS K HUM, ITPOCTEHUILINE
IpOOHO-pallMOHATIBHBIE YPABHEHMSL.

Pematp cuctempl IByX JIMHEHHBIX YPAaBHEHMM C JBYMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHU C IByMs IEPEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIE C
IIPUMEHEHHEM IrpapUuecKuX MpeCTaBIeHUH (YyCTaHaBIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA
yYpaBHEHUH pELIeHHUs, €CII UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTb peLIeHHE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemats cucTemsbl INHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIINE KBaIPaTHOE
HEpaBEHCTBO, M300pakaTh peIIeHUEe CUCTEMbl HEPAaBEHCTB HA YUCIOBOW MPSAMOM, 3aluChIBATh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH
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Pacnio3naBate yHKIIMHM HU3y4eHHBIX BHIOB. [I0Ka3bpIBaTh CXeMAaTUYECKU PACIIOJIOKEHHIE Ha
KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X Yy = |x|, B 3aBHCHMOCTH OT 3HaUCHHH KOIPDUIHEHTOB, OMICHBATE CBOACTBA

GbyHKIUH.

Ctpouth M HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHN MO UX TpapHKaMm.

Pacno3naBate kBaipaTH4HY0 GYHKIHUIO 11O (JOpMYIIe, IPUBOJUTH IPHUMEPHI KBaIPaTHIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKH, TE€OMETPUH.

YucJi0BbIE MOCJIEA0BATEIbHOCTH H IPOTPECCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX crocodax
3aJJaHHUs.

BbINONHATE BBIUMCIEHUS] ¢ UCHOJb30BaHHEM (OpMyNl N-ro 4wieHa apuPMETHUEecKON U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAaMH Ha KOOPAUHATHOMN TIOCKOCTH.

Pemats 3a1aun, cBsi3aHHBIE C YMCIOBBIMU MOCIIEIOBATEILHOCTSMHU, B TOM YHCIIE 337a4U U3
peayibHOM >KHU3HM (C UCTIOJIB30BAaHUEM KAJIBKYJIATOPA, HUPPOBBIX TEXHOJIOTHIA).

13



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrtpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe 25 5 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKiE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN H HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE I 0DODIEHHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME
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8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Uucna u Beruucnenus. Kpagpartaeie 15 1 bubnnorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPaKEHUS. 5 1 bubnuorexa [JOK
KBaaparHuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 5 bubmuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Ep:j;:;i%iilru 17641748
bubmuoreka [JOK
8 O . 5 1
yHKUiH. OCHOBHbIE NOHATHS https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie i 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[NPOI'PAMME
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.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/7f419d08
bu6mmoreka [IOK
5 O 16 2
YHIHIH https://m.edsoo.ru/7f419d08
bub OK
6 YucioBele HOCIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBo yacos
Ne DJIeKTpOHHbIe HH(ppoBbIe
/ Tema ypoka KonTtpoJbHbie
nn Bcero e o0pa3oBaTejibHbIE
a0doThI
P pecypchbl
1 [onsiTHE parMOHANBHOTO YHCIIa 1
2 ApupmeTrueckue IeHCTBHS ¢ pallMOHAIBHBIMA YHCIIAMHU 1
3 ApupmeTrueckue IeHCTBHS ¢ pallMOHATBHBIMA YHCIIAMHU 1
4 Apudmernueckue AEMCTBUS C pallMOHAIbHBIMU YHCIaAMHU 1
5 JlmarHoctuueckasi KOHTpOJbHas padoTa. ApudmeTndecKkre 1 1
JEUCTBUS C pallMOHATIbHBIMU YHCIIAMU
6 ApubdmMeTnueckne TeUCTBUS C PAIHOHATILHBIMU YUCIIAMHA 1
7 CpaBHeHME, YIOPSIIOYMBAHNUE PAITMOHAIBHBIX YHCET 1
8 CpaBHeHME, YIOPSIIOYNBAHUE PAITMOHAIBHBIX YHCETT 1
9 CpaBHeHue, ynopsiJ0YuBaHUE PALMOHATBHBIX YHCEI 1
bu6mmoreka [JOK
10 CreneHb ¢ HaTypalIbHBIM MTOKa3aTEIEeM 1
P https://m.edsoo.ru/7f4211de
bubnuoreka [JOK
11 Crenens ¢ HaTypaJIbHBIM I1I0KA3aTEIEM 1 1
https://m.edsoo.ru/7f421382
bubnuoreka [JOK
12 CreneHnsp ¢ HaTypalbHBIM [IOKa3aTEIEM 1 1
https://m.edsoo.ru/7f42154e
bubnuoreka [JOK
13 Crenens ¢ HaTypalbHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalbHBIM [TOKA3aTEIEM 1
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Perenne 0CHOBHBIX 33/1a4 Ha APOOH, IPOIICHTHI U3 PEeaTbHOM

15
MPAKTUKU

16 Pemenune ocCHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI U3 PEATbHOM
MPAKTUKHU

17 Pemnrenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PeaTbHOM
MPAKTUKHU

18 Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3 PeaTbHON
MIPAKTUKHU

19 [Tpu3Haku 1eTMMOCTH, PA3JIOKEHUSI HA MHOXKUTEIN
HaTypaJTbHBIX YHUCET

20 [Tpu3Haku 1eIMMOCTH, PA3JIOKEHUSI HA MHOXKUTETU
HaTypaJTbHBIX YUCET

21 Peanbubie 3aBucumocTH. [Ipsimas u o6paTHas
MIPONOPLIUOHAIBHOCTH

99 Peanbnpie 3aBucumoctu. Ilpsimast u oGparHas
MIPONOPLIUOHAIBHOCTH

23 Peanbnbie 3aBucumoctu. [Ipsimas u oOpaTHas
MPONOPLUUOHAIBHOCTH

24 Peanbnbie 3aBucumoctu. [Ipsimas u oOpaTHas
MIPONOPLUUOHAIBHOCTH

25 KontponpHas padota no teme "PannonanpHbie yucia”

26 5 bubmuoreka [JOK

YKBCHHPIC BHIPHACHI https://m.edsoo.ru/7f41feec

27 DopmyIbl

28 DopMmyisl

29 [Iepemennsble. JlonmycTrMble 3HAYEHUSI IEPEMEHHBIX
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https://m.edsoo.ru/7f41feec

[IpeoOpazoBanre OyKBEHHBIX BRIPRXKEHUH, PACKPBITHE CKOOOK U

bubmuoreka [IOK

30 MIPUBEICHUE IOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fafa
31 [IpeoOpazoBanre OYKBEHHBIX BBRIPRXKEHUH, PACKPBITHE CKOOOK U bubnuorexa [JOK
MPUBE/ICHHE O00HBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
32 [IpeoOpazoBanre OYKBEHHBIX BBHIPRXKEHUH, PACKPBITHE CKOOOK U
MIPUBEICHUE IOJOOHBIX ClIaraeMbIX
33 [IpeoOpa3oBannie OYKBEHHBIX BBIPaKEHUHN, paCKPBITHE CKOOOK U
MIPHUBEJICHUE TIOJJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM brbmiorexa LIOK
https://m.edsoo.ru/7f421382
35 CBoiICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f42154e
36 CBoOIICTBa CTENIEHU C HATYpPAJIbHBIM ITOKa3aTeIeM Bubnuorexa LIOK
https://m.edsoo.ru/7f4218be
bubnuorexa LIOK
3 Mrororretier https://m.edsg).ru/7f42276e
bubnuoreka [JOK
38 Mrorosnetiet https://m.eds;f).ru/7f422930
39 CrnoxeHue, BBIYMTAHHE, YMHOKEHHE MHOIOWIEHOB bubamorexa IOK
https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYMTaHUE, YMHOKEHIUE MHOTOUICHOB bubnorexa HOK
https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYMTAHHE, YMHOKEHHE MHOIOWIEHOB bubnorexa HOK
https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIYMTaHHE, YMHOKEHHE MHOTOWIEHOB bubnmorexa HOK

https://m.edsoo.ru/7f423182
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bubmuoreka [IOK

43 OPMYITEI CORPAIIEHHOTO YMHOKCHILA https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIEHHOTO YMHOKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMybl COKpPAILIEHHOTO YMHOKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIEHHOTO YMHOKEHHUS brbmiorexa LIOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHne MHOTOUYJICHOB HA MHOYKUTEITH Bubnuorexa LIOK
https://m.edsoo.ru/7f423312
49 Pa3noxeHne MHOTOUYJICHOB Ha MHOXKUTENN bubmmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3noxeHre MHOTOUYJICHOB Ha MHOXKUTENN bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUJICHOB Ha MHOKUTEIH
52 KontponbHas padoTa no teme "Anredpanyeckue BoIpaxeHus"
53 VYpaBHeHue, MpaBuiia mpeoOdpazoBaHusl ypaBHEHHUS,
PaBHOCHJILHOCTb YpaBHEHUI
54 HI/IHe“ﬁHoe ypaBHeHmi C OJTHOM NIEpEMEHHOM, pellleHre
JTUHENHBIX YpaBHEHUN
55 JIuneliHoe ypaBHEHHE C OJHOW MEPEMEHHOM, pellIeHne bubnuoreka [JOK
JMHEHHBIX YpaBHEHUH https://m.edsoo.ru/7f420482
56 JIuneiiHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, PELICHUE

JIMHEWHBIX YpaBHEHUN
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AJMUHUCTpaTHBHAsE KOHTPOJIbHAs paboTta. Pemenue 3ama4 ¢

bubmuoreka [IOK

> MOMOIIbIO YPaBHEHHIA https://m.edsoo.ru/7f42064e

58 Pemenue 3a1a4 ¢ moMoIIp0 ypaBHEHUH bubmmorexa LIOK
https://m.edsoo.ru/7f420806

59 Pemenue 3a1a4 ¢ moMomIpI0 ypaBHEHUH bubmmorexa LIOK
https://m.edsoo.ru/7f4209a0

60 Pemenue 3a1a4 ¢ moMomIs0 ypaBHEHUH bubmmorexa LIOK
https://m.edsoo.ru/7f420e6e

61 JIuneiiHoe ypaBHEHHE C JBYMs [IEPEMEHHBIMU U €T0 rpauk brbmiorexa LIOK
https://m.edsoo.ru/7f427¢32

62 JIuHeltHOe ypaBHEHUE C IBYMS TIEPEMEHHBIMH U €T0 TpaduK bubmmorexa LIOK
https://m.edsoo.ru/7f427e8a

63 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU Bubnuorexa LIOK
https://m.edsoo.ru/7f42836¢

64 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

65 CucreMa IByX JUHEUHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

66 CucreMa JIByX JUHEUHBIX YPABHEHUH C JBYMS IMEPEMEHHBIMU

67 Pemenne cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de

68 Pemenue cucreM ypaBHeHHIA bubmorexa LIOK
https://m.edsoo.ru/7f42865a

69 Pemenue cucreM ypaBHeHHIA Bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6

70 Pemenue cucreM ypaBHEHMIM

71 Pemenue cucreM ypaBHEHMM

72 KonTponpHas pabota o Teme "JIuHeliHble ypaBHeHUS" bubnnorexa IOK

https://m.edsoo.ru/7f421044
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bubmuoreka [IOK

3 Koopuairara Tk fa MpAMOT https://m.edsoo.ru/7f41de76
bubnuorexa [JOK

4 HlHCIOBEIC MPOMERYTICH https://m.edsci.ru/7f41dff2

75 YucnoBble IPOMEXKYTKU

76 Paccrosnne mexay 1ByMs TOUKaMH KOOPAVMHATHOW MPSMOMN

77 Paccrosnue mexay 1ByMs TOUKaMH KOOPAVMHATHOW MPSIMOMN

78 [IpsiMoyronpHas cucTeMa KOOPAUHAT Ha TJIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f41el6e

79 [IpsiMoyronpHas cucTeMa KOOPAUHAT Ha TJIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f41e42a

80 [Ipumeps! rpagukoB, 3a1aHHBIX (HOpMyTIaMu ﬁgg:ﬁ:\i;iiﬂﬁn £4168a8

81 [Ipumeps! rpagukoB, 3a1aHHBIX HOpMyTIaMu ﬁg:ﬁ;;ﬁiiﬂﬁn £416d80

82 Bcepoccuiickas mpoepouHas padota. [Ipumeps! rpadukos,

3aJlaHHBIX opMyIaMu

83 Utenue rpaduKoB peasIbHBIX 3aBUCHMOCTEH bubmmorexa LIOK
https://m.edsoo.ru/7f41ea24

84 Urenue rpaduKoB peasibHBIX 3aBUCHMOCTEH

85 [Tonsitne pyHkuuu BHGH_HOTeKa LOK
https://m.edsoo.ru/7f41ef06

86 I'paduk pynkium

87 CoiicTBa (hyHKIIHI BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41f078

88 CoiicTBa (hyHKIIHI bubmorexa LIOK

https://m.edsoo.ru/7f41f1fe
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bubmuoreka [IOK

89 Juneiinas dymxi 1 https://m.edsoo0.ru/7f427282
bubnuorexa [JOK
%0 Jasieiiriast QyHKtA ! https://m.edsc]i).ru/7f427412
91 IToctpoenue rpaduka IMHEHHON QyHKINN 1 ﬁggg?;;;i;iiorﬁn £426d1e
92 IToctpoenue rpaduka TMHEHHON QyHKINN 1
93 I'padux pyHkmm y =[x| 1
94 I'paduk pynkium y =|x| 1
bubnuoreka [IOK
% Koopuumats i rpaguich. Qynicii 1 https:// m.edsi.ru/7f4lf50a
96 KonTponshas pabora no teme "KoopauHate! u rpaduku. 1 bubnuoreka [IOK
Oyuknun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpEHME OCHOBHBIX MOHATUI U METOAOB Kypca 7 Kiacca, 1
0000111eHIe 3HAHU
98 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kjacca, 1 bubnuorexa [JOK
000011IeHHE 3HAHUT https://m.edsoo.ru/7f429f32
99 [IpomexxyTouHast KOHTPOJIbHAS padoTa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f429c6c
100 [ToBTOpEHME OCHOBHBIX MOHSATHI U METOJOB Kypca 7 Kjacca, 1 bubnuoreka [JOK
0000I1IEHH1E 3HAHUI https://m.edsoo.ru/7f42a0e0
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011eHrEe 3HAHUI
102 [ToBTOpEHNE OCHOBHBIX NOHATUNA U METOJOB Kypca 7 Kjacca, 1 bubnuoreka [JOK
00o01meHne 3HaHUH https://m.edsoo.ru/7f42a27a
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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8 KJIACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTtpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 KBagpartHblii KOpeHb U3 yncia 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubmmoreka [{OK
2 I1 0 1
OFTHE 0D HPPALHOHATLHOM HHCIE https://m.edsoo.ru/7f42eaaa
JlecsTnuHbie MPUOTIKEHHS UPPATMOHATBHBIX YHCEIT 1
JlecsTnaHbie MPUOTIKEHHS UPPAITMOHATBHBIX YHCEIT 1
5 JluarHoctuueckasi KOHTpOJIbHas padoTa. 1 1
JlelicTBUTENbHBIC YHCTIA
6 CpaBHEHHE TEWCTBUTEIBHBIX YACET 1
7 CpaBHEHHE TCUCTBUTEIHHBIX YHCEIT 1
8 ApubMeTnuecknii KBaJipaTHBIN KOPEHB 1
9 VYpaBHeHue BUAA X* = a 1
10 CpoiicTBa apr(METHUECKUX KBAIPATHBIX KOPHEH 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/7f42d862
11 CpoiicTBa aprMETHUECKUX KBaIPATHBIX KOpHEH 1 bubmmorexa LIOK
P AP P https://m.edsoo.ru/7f42d862
[IpeoOpa3oBaHue YUCIOBBIX BRIPAKEHHM, COIEPKAIIIX bubnunoreka [JOK
12 1
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[IpeoOpa3oBaHue YUCIOBBIX BRIPAKEHHM, COIEPKAIINX bubnunoreka [JOK
13 1
KBaJ[paTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 IIpeoOpa3oBaHne YHCIOBBIX BBIPAKEHUH, COAEPIKAIINX 1 bubnuoreka [IOK

KBaJApaTHBIC KOPHU

https://m.edsoo.ru/7f42e0be
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[IpeoOpazoBaHre YHUCIOBBIX BRIPAKECHUHN, COACPIKAIIUX

bubmuoreka [IOK

15 KBaJ[paTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs C 1eJIbIM TIOKa3aTeeM bubmmorexa LIOK
https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch ynciia. Pasmepsl 00beKTOB
17 OKPYXaIoIIEero Mupa (0T JIEMEHTAPHBIX YaCTHI] 10 bubnuorexa [JOK
KOCMHUYECKUX 00BEKTOB), INTUTEIBHOCTh MPOIIECCOB B https://m.edsoo0.ru/7f436098
OKPYXaIOIeM MHUPE
18 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEMEHHM C 1EIbIM MOKa3aTEIEM Bubnuorexa LIOK
https://m.edsoo.ru/7f435648
20 CBO¥ICTBa CTENIEHU C IIEJIBIM TTOKa3aTesieM Bubnuorexa LIOK
https://m.edsoo.ru/7f435648
21 CBO¥ICTBa CTENIEHU C IEJIBIM TTOKa3aTelIeM Bubnuorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBO¥ICTBa CTENEHU C IEJIBIM MTOKa3aTelIeM Bubnuorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpartupiii TpExuieH
24 KBanpartupiii TpExuieH
25 Paznoxenne kBaapaTHOTO TPEXUICHA HA MHOKHUTEIN bubmuorexa LIOK
https://m.edsoo.ru/7f42fd38
26 Paznoxenne kBaapaTHOTO TPEXUICHA HA MHOKHUTEIN bubmuorexa LIOK
https://m.edsoo.ru/7f42fd38
97 KonTponrHas padota no Temam "KBanparHble KOpHH. bubnuoreka [IOK

Crenenu. KBagpartHslii Tpexdien"

https://m.edsoo.ru/7f42ec80
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bubmuoreka [IOK

28 AreOpairiecias 1poos https://m.eds00.ru/7f430382
29 JlommycTrMbIe 3HAYCHHSI IEPEMEHHBIX, BXOISAIINX B
anreOpandeckue BEIPaKCHUS
30 JlommycTrMbIe 3HAYCHHMSI IEPEMEHHBIX, BXOISAIINX B
anreOpandecKkue BEIPaKCHUS
bubnuotexa [JOK
31 OcHOBHOE CBOMCTBO aredpanyeckoi 1poou https://m.e dsc];lti).ru 17§430866
bubnuotexa [JOK
32 Coxpatierite Aposeit https://m.edsg)lo.ru/7f430a8a
bubnuotexa [JOK
33 Coxparuertne xpobeit https://m.edséf).ru/7f430f44
bubnuorexa [JOK
34 Coxpatuerthe Apobeit https://m.eds;f).ru/7f430f44
35 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE U JICJICHUE bu6moreka [IOK
anreOpandyeckux apooeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMTaHUE, YMHOXKEHUE U JICJICHUE bu6mmoreka [JOK
anreOpandyeckux aApooeii https://m.edsoo.ru/7f4315c0
37 CroxxeHue, BBIYMTaHUE, YMHOXKEHUE U JICJICHUE bu6mmoreka [JOK
anreOpandyeckux aApooeii https://m.edsoo.ru/7f4318c2
38 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHHE bubnunoreka [JOK
anrebpandyeckux aApooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIINX bubnuoreka [JOK
anrebpanyeckue Apoou https://m.edsoo.ru/7f43259¢
40 IIpeoOpa3oBaHue BhIpaKEHUA, COAECPIKALINX bubnuoreka [IOK

anreOpandeckue Apoou

https://m.edsoo0.ru/7f432736
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[IpeoOpazoBanme BEIpAKEHUH, COAEePIKAIUX

bubmuoreka [IOK

41 anreOpandeckue Apoou https://m.edsoo.ru/7f432736
42 KonTtponsHas padora o teme "Anredpandeckast 1poos" ﬁtifi?/?r:i;icﬁ)(.)rﬁ/? £431d36
bubnuorexa [JOK
43 Keaznpatroe ypasierine https://m.edscﬁ).ru/7f42ee1a
44 HenonHoe kBazpaTHOE ypaBHEHHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHHE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEW KBaIpaTHOTO YPaBHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f158
47 dopmyIia KOpHEH KBaJIPaTHOTO YpaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42f3f6
48 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopewma Bitera https://m.edscﬂ).ru/7f42fef0
bubnuoreka [JOK
>0 Teopewma Bitera https://m.eds;f).ru/7f430076
51 Pemenne ypaBHeHUM, CBOAAIIMXCS K KBAAPATHBIM bubmmorexa LIOK
https://m.edsoo.ru/7f43c542
59 AJIMUHHCTpAaTUBHAS KOHTpOJIbHAs paboTa. Pemenne bubnuoreka [JOK
ypaBHEHHIA, CBOISIIMXCS K KBAJAPATHBIM https://m.edso0.ru/7f43c3d0
53 [IpocTeiimme qpoOHO-pallMOHATIBHBIE YPAaBHEHUS bubnnorexa HOK

https://m.edsoo.ru/7f4328c6
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bubmuoreka [IOK

o4 [Ipocteiimme qpoOHO-pallMOHATIBHBIC YPAaBHEHHS https://m.edsoo.ru/7f432b6e
Pemrenne TeKCTOBBIX 3a7a4 € IOMOLIBIO KBAJAPATHBIX bubnuorexa [JOK
55 .
ypaBHEHUIA https://m.edsoo.ru/7f42f75c
56 Pemrenne TeKCTOBBIX 3a7a4 € IOMOLIBIO KBAJAPATHBIX bubnuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f42{8f6
57 KonTponsnas pabora o teme "KBanparHoie bubnuorexa [JOK
ypaBHeHHS" https://m.edsoo.ru/7f43012
JIuneiiHOe ypaBHEHHE C IBYMs [IE€PEMEHHBIMHU, €T0
58 rpaduk, mpuMepsl pelieHns! ypaBHEHUN B LEIbIX
quciax
JIuneiHOe ypaBHEHHE C IBYMS [IE€PEMEHHBIMHU, €T0
59 rpaduk, mpuMepsl pelieHnsl ypaBHEHUN B LEJIbIX
quciIax
JIuHeitHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, €TI0
60 rpaduk, MPUMEPHI PEIICHUS YPAaBHEHUH B IICJIBIX
qucIax
61 Pemenue cucteM AByX JIUHEHHBIX YPAaBHEHUM C IByMsI
IIEPEMEHHBIMU
62 Pemenue cucteM AByX JIUHEHHBIX YPAaBHEHUM C IByMsI
IIEPEMEHHBIMU
63 Pemenue cucreM AByX JTMHEMHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU
64 IIpumepsl pelieHns cucTeM HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
65 [IpumepsI pelieHns cucTeM HEMHENHBIX YPABHEHUH C

ABYMA IICPEMCHHBIMU
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I'paduueckast UHTEpIIpETALUS YPAaBHEHHS C ABYMS

66 MEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUM C IBYMS bubmmorexa LIOK
https://m.edsoo.ru/7f43d6d6
TepeMEHHbIMU
['paduueckas unTEepHpeTanys ypaBHEHUS C IBYMS
67 HEPS)MCHHI)IMI/I u CI/E:TIG)M nHHef}IIEHX ypaBHeHm”}Iq\:[: JIBYMSI bubmmorexa LIOK
https://m.edsoo.ru/7f43d6d6
TepeMEHHbIMU
68 Pemenue "\I:CKCTOBI)IX 3aJ1a4 ¢ TOMOUIbIO CUCTEM
yYpaBHEHUI
69 Pemenue "\I:CKCTOBI)IX 3aJ1a4 ¢ TOMOUIbIO CUCTEM
ypaBHEHUI
70 Pemenue "feKCTOBBIX 3aJ1a4 ¢ MOMOUIbIO CUCTEM
ypaBHEHUI
71 Uucnossle HEpaBEHCTBA U UX CBOMCTBA
72 UucnoBsie HEpaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
74 JIuHeitHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U HX bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM EPEMEHHOM U MX
peuieHue
77 Cucrembl TUHEHHBIX HEPABEHCTB C OJJHOM MepEMEHHON bubnunoreka [JOK
U UX pelIeHne https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHENHBIX HEPABEHCTB C OHOM NIEPEMEHHON bubnuoreka [IOK
U UX pelIeHne https://m.edsoo.ru/7f42cd2c
79 CucremMbl TMHEIHBIX HEPABEHCTB C OJHON NIEPEMEHHON

" UX PCUICHUC
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N3o00pakeHue perieHus THHESHHOTO HEPABEHCTBA U X

bubmuoreka [IOK

80 CHCTEM Ha YMCIIOBOH MPSMOI https://m.edsoo.ru/7f42c9ed
81 N3ob6paxenune pemeuHI/m HHHfﬁHOFO HEPaBEHCTBA U UX bubnuorexa [JOK
CHCTEM Ha YKMCJIOBOM MPSIMOit https://m.edsoo.ru/7f42c9e4
82 KonTtponsHas pabora o Temam "HepaBeHcTBa.
Cucremsbl ypaBHeHUI"
bubnuorexa [JOK
83 Homstmite byt https://m.edsci.ru/7f433c12
84 OO6acth onpeeNieHnsi 1 MHOXKECTBO 3HAYCHHIA bubnuotexa [JOK
byHKIMN https://m.edsoo.ru/7f433d84
85 Bcepoccuiickast mpoBepouHas padoTta. CriocoObl
3amaHus QyHKIUI
86 I'padux GpyHKITIH
87 CaoiicTBa (hyHKITMHU, UX OTOOpaKeHHE Ha Tpaduke
88 Utenue u nocrpoeHue rpad@ukoB GyHKITUN
89 [Tpumepst rpadKoB (PYHKIIHI, OTpaXKaAIONIUX peaabHbIe
MIPOLIECCHI
90 DYHKIIMH, OTTMCHIBAIOLTUE TIPSAMYIO M 00paTHYIO bubnuoreka [JOK
[IPOIOPIMOHAILHBIE 3aBUCHMOCTH, X TpauKu https://m.edsoo.ru/7f434bbc
91 I'unepbona
bubnunoreka [JOK
%2 Pinepbona https://m.edsc])lo.ru/7f4343e2
bubnunoreka [JOK
%3 Tpaduic byicuinit y = x* https://m.edsi.oruﬂf434572
94 Oyukmn y =X?, y = X3, y = VX, y = |x|; rpadugeckoe bubnuoreka [IOK

pelieHue ypaBHEHU U CUCTEM YpaBHEHUM

https://m.edsoo.ru/7f434d38
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95 IToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB KypCOB 7 U 1 bubnuorexa [IOK

8 KiaccoB, 00001IeHNE 3HAHUI https://m.edsoo.ru/7f4371aa
96 [IpomexyrodHasi KOHTpPOJIbHASL padoTa 1 ﬁtifi?/?r:i;ic]i(.)rﬁ/? £4346bd
97 [ToBTOpEHNE OCHOBHBIX OHATHA U METOJOB KypCOB 7 U 1

8 Kimaccos, 00001IIeHIE 3HAHUIT
98 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB KypCOB 7 U 1 bubnuorexa [JOK

8 kaccoB, 00001IEHNE 3HAHUIT https://m.edso0.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB KypCOB 7 U 1 bubnuorexa [JOK

8 KiraccoB, 0000IEHNE 3HAHNIMA https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB KypCOB 7 U 1 bubnuoreka [JOK

8 KiraccoB, 0000IEHNE 3HAHNIMA https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB KypCOB 7 U 1 bubnuoreka [JOK

8 Ki1accoB, 0000IEHNE 3HAHUMA https://m.edsoo.ru/7f4360b88
102 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJOB KypCOB 7 U 1 bubnuorexa [JOK

8 Ki1accoB, 0000IEHNE 3HAHUM https://m.edso0.ru/7f437858

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

No KoamuecTBO 9acoB
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka KonTpoabu
Bcero oOpa3oBaTejibHbIE
n ble padoThI
pecypchl
1 PanmionansHbIe yncna, UppalioOHaIbHbIE YHCIIa, KOHEUHbIE 1
1 OECKOHEYHBIE JIECATUYHBIEC IpOOH
9 MHO0KecTBO JeHCTBUTENBHBIX UHCE; IeHCTBUTEIILHBIC 1
YHUClia Kak 0ECKOHEYHBIE IECATUYHBIE APOOU
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM
3 JIENCTBUTEILHBIX YUCE]I © MHOKECTBOM TOYEK 1
KOOPJIMHATHOM MPsIMOI
4 CpaBHeHUE IeHCTBUTENBHBIX YHCEN, apudmMeTnyeckue 1
JNEUCTBUS C NEUCTBUTEILHEIMY YU CIIaAMU
5 JlmarHoctuueckasi KOHTpoJbHas padota. [IpubmmkEaHoe 1 1
3HAYCHHE BEJIMYHUHBI, TOUHOCTH MPHUOIMHKEHUS
6 OxkpyrieHue gucen 1
7 OxkpyrieHue gucen 1
8 [Ipukuaka u orieHKa pe3yJbTaTOB BHIYMCICHUI 1
9 [Ipukuaka u orieHKa pe3yJbTaTOB BHIYMCICHUI 1
JIuneiinoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIUXCS bu6mmorex [HOK
10 . 1 ]
K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
1 JIuneiinoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIUXCS 1
K JIMHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHMi, 1 bubnuoreka [IOK
CBOJSIIIIMXCS K KBAJPAaTHBIM https://m.edsoo.ru/7f43c542
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13 KBagparHoe ypaBHeHue. Penienue ypaBHEeHH, bubnuorexa [IOK
CBOJISIIIMXCS K KBaAPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs Brbmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEeHUs Brbmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
16 HpI/IMepi)I pELIeHUs] YpaBHEHHUI TPEThEeW U YETBEPTOU
CTeneHer pa3oKeHUeM Ha MHOXHUTETH
17 [IpuMeps! penieHust ypaBHEHH TPETbEeW U YETBEPTOU
CTEIMEHEN Pa3JIoKEHUEM HAa MHOXKUTEIIN
18 Pemenne npoGHO-paliioHaIbHBIX YPaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne mpoOHO-paliMOHATBEHBIX YPaBHEHUH Bubnuorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Pemrenne TeKCTOBBIX 3a7a4 aNreOpanyecKUM METOI0M
21 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM METOIOM
22 Pemenne TeKCTOBBIX 3a7a4 aNreOpanyecKuM METOIOM
23 KOHTponLHavm pabora 1o Teme "YpaBHEHHS C OTHOU
nepeMeHHon"
24 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk bubmuorexa LIOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema IBYX TUHEHHBIX YpaBHEHHH C IBYMS
MIEPEMEHHBIMU U €€ pellieHne
97 Cucrema IByX TUHEHHBIX YpaBHEHHH C IByMS

NEpCMCHHBIMU U eé peUICHuC
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Cucrema ByX JJMHEHHBIX YPAaBHEHUM C IBYyMs

28 IIEPEMEHHBIMU U €€ peIleHne 1
29 Cucrema 1Byx JII/IH"GI‘/JIHI)IX YPaBHEHUH C JBYMsI 1
MIEPEMEHHBIMU U €€ pelleHUe
30 Pemrenne cucrem IByX ypaBHEHUMH, OJHO U3 KOTOPBIX 1 bubnuorexa [JOK
JHMHEHHOE, a IPyroe — BTOPOH CTEIEeHH https://m.edsoo.ru/7f43d23a
31 Pemrenne cucrem ByX ypaBHEHHH, OJHO U3 KOTOPBIX 1 bubnuorexa [JOK
JMHEHHOE, a IPYroe — BTOPOH CTEIEeHH https://m.edsoo.ru/7f43d55a
32 PCHIej-II/Ie CUCTEM JBYX ypaBHevHHﬁ, OJIHO U3 KOTOPBIX 1
JUHEIHOe, a Ipyroe — BTOPOH cTerneHn
33 PemeuHHe CHCTEM JIBYX ypaBHevHHﬁ, OJIHO U3 KOTOPBIX 1
JUHEIHOe, a Ipyroe — BTOPOU cTerneHn
34 I'padmyeckas nHTEpIpeTaLIs CUCTEMBI YpaBHEHUI C 1
JBYMSI [IEPEMEHHBIMU
35 Pemrenne TeKCTOBBIX 33124 anreOpandecKuM CIiocoOoM 1
36 Pemrenne TeKCTOBBIX 33124 anreOpandecKuM CIiocoOoM 1
37 KonTtponbHas padota o teme "CrucreMbl ypaBHEHH" 1
38 UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA 1
39 UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIe HEPABEHCTBA C OJIHOM EPEMEHHOM U UX 1 bubnunoreka [JOK
pelieHue https://m.edsoo.ru/7f43af08
41 JIuHeliHbIe HEPABEHCTBA C OJIHOM NEPEMEHHOU U UX 1 bubnunoreka [JOK
pemieHne https://m.edsoo.ru/7f43af08
42 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU U UX 1 bubnuoreka [IOK

pelieHue

https://m.edsoo.ru/7f43af08
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CucreMbl TUHENHBIX HEPABEHCTB C OJJHON IEPEMEHHON U

43
UX pellIeHne
44 Cucrembl TUHEHHBIX HEPABEHCTB C OJAHOM MEpPEMEHHON U
UX pellieHne
45 Cucrembl TUHEMHBIX HEPABEHCTB C OJAHOM MEPEMEHHON U
UX pellieHne
46 KBanparHble HEpaBeHCTBA U UX pElLLIEHUE brbmiorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHUE brbmiorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanparHble HepaBeHCTBA U UX pelLlIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX pellIeHUE
50 KBanpatHbpie HepaBEHCTBA U UX PEIICHHE
51 I'paduaeckas nHTEpIpETALIMS HEPABEHCTB U CUCTEM bubnuorexa [JOK
HEPaBEHCTB C ABYMS IICPEMCHHBIMH https://m.edsoo.ru/7f43b098
59 I'padmyeckas uHTEpHIpeTaLls HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIByMsl IEPEMEHHBIMU
53 KontponbHas padota o Teme "HepaBencrra"
54 KBanparuunas ¢pynkius, e€ rpaduk u cBoicTBa BH6H_HOTeKa LOK
https://m.edsoo.ru/7f4396¢c6
55 KBanparuunas ¢pynkmus, e€ rpaduk u cBoicTBa bubmuorexa LIOK
https://m.edsoo.ru/7f439842
56 [Tapabona, KOOpAMHATHI BEpIIMHBI ApadO0JIbl, OCh bubnuoreka [IOK
CHMMETpHH apaboJIbl https://m.edsoo.ru/7f439eb4
57 AJMUHUCTpaTHBHAs KOHTpOJbHas pabota. KBanparuunas bubnuorexa [IOK

¢yHkuus, e€ rpaduk U CBOMCTBA

https://m.edsoo.ru/7f4399bh4

35


https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4

[Tapabosia, KOOpAMHATHI BEPIITMHBI TAPA0OJIIBI, OCh

bubmuoreka [IOK

%8 CHMMETPHH 1apaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboa, KOOpAWHATHI BEPIIMHBI TAPA00JIbI, OCh bubnuorexa [JOK
CUMMETPHH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboa, KOOpAWHATHI BEPIIMHBI TAPA0OJIBI, OCh bubnuorexa [JOK
CUMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbl, OCh bubnuorexa [JOK
CUMMETPHH TapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapa6omna, KoOpIMHATHI BEPIIMHBI TTapabOoJIbl, OCh
CUMMETPUHU NTapaloJIb
63 I'paduku dynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX
64 I'paduku dynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX
65 I'paduku pynxiwmii: y = kx, y =kx + b, y=k/X, y=x3, y=vXx,
y=IX
66 I'padukn dynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX
67 I'paduku dynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX
68 I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX
69 KouTtponsnas pabora no teme "OyHkuun" ]f?tl/tI[G)JsI:I;I/(r);ZI;aS(])_E).OrIJ/7 £43ah84
70 [TonsiTue ynCcIOBON MOCIEN0BATENILHOCTH bubamorexa [IOK

https://m.edsoo.ru/7f43e6¢c6
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71 3aanue ToCIe0BaTeIbHOCTH PEKYPPEHTHOU (HOPMYIIOH 1 bubnuorexa [JOK
(bopmyIoi N-ro uieHa https://m.edsoo.ru/7f43ebda
72 ApudmeTrueckas ¥ reOMeTprudecKas Mporpeccuu Brbmiorexa LIOK
https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckas ¥ reOMeTprUdecKas Mporpeccuu Brbmiorexa LIOK
https://m.edsoo.ru/7f43f3b4
74 ®opmyisl N-ro uieHa apuPMeTUIecKoil 1 FreOMEeTPUUYECKOI bubnuorexa [JOK
MPOTPECCHid, CYMMBI TICPBBIX N WICHOB https://m.edsoo.ru/7f43f58a
75 ®opmyisl N-ro uieHa apuPMeTUIecKOoi 1 FreOMETPUUIECKOI bubnuorexa [JOK
MPOTPECCHid, CYMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43ef2c
76 ®opmybl N-ro uieHa apuPMeTHIecKoil 1 reOMeTpUIecKOi bubnuoreka [JOK
MPOTPECCHid, CYMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f0c6
77 ®opmybl N-ro uieHa apuPMeTHIecKoi 1 reOMeTpUIECcKOi bubnuoreka [JOK
MIPOIrPECCHii, CYMMBI TIEPBBIX N YIEHOB https://m.edsoo.ru/7f43f72e
78 dopmyitbl N-ro wieHa apuMETHUECKON U TEOMETPUIECKOM bubnuorexa [JOK
MPOIrPECCHii, CYMMBI TIEPBBIX N YICHOB https://m.edsoo.ru/7f43f8a0
N3obpaxenune wieHOB apuMETUIECKON 1
79 reOMETPUUECKON MPOTrpecCcHii TOUKaMU Ha KOOPIUHATHOMN
IJI0CKOCTH
N3obpaxenune wieHOB apuMETUIECKON 1
80 reOMETPUYECKON MPOTrPECCHii TOUKaMHU Ha KOOPJMHATHOM
MJI0CKOCTH
81 JIMHEWHBIN U SKCIIOHEHITUAIbHBIA POCT
82 Cno>Hbl€ MPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK
83 CrnosxHbIe IPOLIEHTHI

https://m.edsoo.ru/7f4401a6
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KonTtponrsHas padota no teme "Uncnosble

bubmuoreka [IOK

84
MOCJIeIOBATEILHOCTH" https://m.edsoo.ru/7f44048
[ToBTOpenue, 0600IICHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA.
85 3anuck, CpaBHEHUE, ICUCTBUS C ICUCTBUTEIHLHBIMU
YHCIaMHM, YUCI0Bas IpsMast
86 [ToBTOpenue, 0600IIeHNE ¥ CUCTEMAaTU3AIHSI 3HAHUIA.
[TporieHThI, OTHOIICHHMSI, IPOTTOPIIUU
87 [ToBTOpEeHue, 06001IeHNE U cUCTEMaTU3alusl 3HaHU M.
Oxkpyrienue, MpuOIMKEHNUE, OTIICHKA
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. bu6moreka [IOK
88
PerreHre TeKCTOBBIX 337124 aprH(PMETHUECKAM CITIOCOOOM https://m.edsoo.ru/7f443b12
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. bu6moreka [IOK
89
PerreHre TeKCTOBBIX 3a/1a4 aprUPMETHYSCKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH. bu6moreka [IOK
Perrenne TeKCTOBBIX 3a71a4 apu(METHUCCKHM CITIOCOOOM https://m.edsoo.ru/7f443fea
IToBTOpEHHE, 0000ICHNE U CHCTEMAaTU3alKs 3HAHUMH.
01 1 6p 5 . bu6moreka [IOK
eo0OpazoBaHue aNreOpanyecKuX BhIPAKEHHH,
peobp P P https://m.edsoo.ru/7f4441ca
JOITYCTHUMbIE 3HAUYCHUS
[ToBTOpeHue, 0000IICHNE 1 CUCTEMAaTH3AIMSI 3HAHUIA.
92 I 6p 5 5 bu6mmoreka [IOK
eo0pazoBaHue aNreOpanyecKuX BhIPAKEHHIH,
PeobP P P https://m.edsoo.ru/7f444364
JOMYCTHUMbIE 3HAUCHUS
[ToBTOpEeHuE, 0000IICHNE ¥ CUCTEMAaTU3AIMSI 3HAHUIA.
03 H 6p 5 5 bu6mmoreka [JOK
eo0pa3oBaHue aIreOpanyecKiX BhIPAKEHUI,
peobP P P https://m.edsoo.ru/7f4446f2
JOMYCTHUMbIE 3HAUCHUS
[ToBTOpeHue, 06001IeHNE U cCUCTeMaTU3allus 3HAHU .
p . bubnunoreka [JOK
94 [IpeoOpa3oBanue areOpanvecKux BhIPaKCHUH,

AOIIYCTUMBIC 3HAYCHUA

https://m.edsoo.ru/7f444a94
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[ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3allUs 3HAHUH. bu6moreka [JOK
95 y y 1
OyHKIUH: IOCTPOCHHUE, CBOMCTBA M3YYCHHBIX (PYHKIIUI https://m.edsoo.ru/7f444c56
9% [ToBTOpenue, 0600IICHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA. 1 bubmmoreka [IOK
OyHKIUH: TIOCTPOCHHUE, CBOWCTBA H3YYCHHBIX (PYHKIIUI https://m.edsoo.ru/7f444144
[ToBTOpenue, 0600IICHNE ¥ CUCTEMAaTH3AIHSI 3HAHUIA. bubmmoreka [IOK
97 . . 1
@OyHKIUU: IOCTPOCHKE, CBOWCTBA U3YYCHHBIX (YHKITUI https://m.edsoo.ru/7f44516a
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHU M. bubnuorexa [JOK
98 . o 1
@DyHKIUU: TIOCTPOCHHE, CBOWCTBA U3YyUCHHBIX (QYHKITHI https://m.edsoo0.ru/7f4452e6
99 [ToBTOpEHue, 06001IeHNE U cUCTEMaTU3alus 3HaHU M. 1 bubnuorexa [JOK
I'paduueckoe pereHue ypaBHEHHI U UX CHCTEM https://m.edsoo.ru/7f445516
100 [ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
I'paduueckoe pereHue ypaBHEHHI U UX CHCTEM
101 Htorosas koHTpoJbHAs paboTa 1
102 O06o001eHre U cucTeMaTu3alus 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BrimonHsaTe, coyerast yCTHbIE U MUChMEHHBIE TTPUEMBI, apuPMeTHIECKHE
' JENCTBUS C pallMOHAIBHBIMUA YUCITAMHU
Haxonuth 3HaueHUs YHCIOBBIX BBIPKEHUH, TPUMEHSITh Pa3HOOOpa3HbIE
1.2 crocoObl M MNpUEMBI BBIYMCIEHUS 3HAUEHUN JPOOHBIX BbIPAXKEHUM,
coJiepXKaniux OOBIKHOBEHHBIC U JIECATUIHBIC IPOOH
[lepexonuThk OT 0AHOM (POPMBI 3aMKCH YHCET K APYTroi (IpeoOpa3oBbIBaTh
1.3 JECSITUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTaaTh yncaa
BoInoNHATE NPUKUIAKY U OLEHKY pe3yibTaTa BBIUYMCICHUN, OICHKY
1.6 3HAYEHUM YMCIIOBBIX BbIPaXKEHUN. BBIMOJHIATE ACHUCTBUS CO CTENEHSIMU C
HaATypaJbHBIMH MOKa3aTeIsIMU
17 [IpumeHsTr NpU3HAKKU —JEIMMOCTH, pa3jOXKEHHE Ha MHOXHUTEIU
' HaATypaJbHBIX YHCET
PemaTh npakTUKO-OpUEHTHPOBAHHBIC 337a4H, CBSI3aHHBIE C OTHOLICHUEM
T BEJIMYUH, MPOMOPLIUOHATIEHOCTHIO BEJIMUUH, MPOLIEHTaMH,
' UHTEPIPETUPOBATh PE3YyIbTAThl PELICHUs 3a/1a4 C YUETOM OTpaHUYCHUM,
CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX 0OBEKTOB
2 AnreOpandeckue BhIpaKeHUs
21 Hcnonb3oBarh  anreOpanyecKkyrd TEPMHUHOJOTMIO M CHMBOIIHUKY,
' IPUMEHSTH €€ B IPOLIeCCe OCBOEHMS y4eOHOTO MaTepuala
25 Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHHH MPU 3aJaHHBIX 3HAUCHUSX
. NEePEMEHHBIX
23 BoimonuaTe  mpeoOpa3oBaHUs 1EJOTO  BBIPAXEHHS B  MHOTOYJIEH
. MIPUBEACHUEM TOIOOHBIX CIaraeMbIX, paCKpBITHEM CKOOOK
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BremonaaTs YMHOKCHHUEC OJHOYWICHA Ha MHOTOWICH W MHOI'OYJICHA Ha

24 MHOTOYJIECH, IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBajjpaTa pa3HOCTH
OcymiecTBIATh pa3iioKEHUE MHOIOWIEHOB HA MHOXHUTENIN C IIOMOILIBIO
25 BBIHECEHUsI 3a CKOOKM OOILIEro MHOXUTEJNs, T'PYIIIUPOBKU ClIaraeéMblX,
npuMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
25 [IpumensTe mpeoOpa3oBaHUsT MHOTOWIECHOB Uil PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMAaTUKU, CMEXXHBIX [IPEIMETOB, U3 pPealbHONU MPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaJbHBIMU MOKA3ATEISAMH IS
' npeoOpa3oBaHMsl BbIPaKEHUIN
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS MTpaBuia
3.1 nepexo/ia OT UCXOJHOTO ypaBHEHHUSI K PaBHOCWIbHOMY eMy. IIpoBepsTs,
SBIISIETCS JIM YUCIIO KOPHEM YpaBHEHHS
3.2 [IpumensTs rpaduveckrie METObI IIPH PELICHUH JTUHEHHBIX YpaBHEHUHN U
' UX CHCTEM
33 [lonbupats mpuMepsl map 4uCel, SBJAIOLIMXCA PEIIEHHEM JIMHEHHOTO
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsl IE€PEMEHHBIMHU; THOJb3YACh TI'papUKOM, MPUBOJUTH IMPUMEPHI
pEILICHNs ypaBHEHUS
35 Pematp cucTteMbl IByX JMHEWHBIX YPABHEHHU C JBYMs IIEPEMEHHBIMU, B
' TOM 4HcIIe rpadu4ecKu
CocraBiaTh M pelmars JMHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YPAaBHEHUI II0 YCJIOBHIO 3a/la4d, UHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3yJIbTaT
4 Koopaunats! u rpapuku. OyHximu
N300paxxaTp Ha KOOpAMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEpBajbl, 3allUChIBATh
YHCIIOBbIE MPOMEXYTKH Ha alNreOpandyeckoM si3bIKe
4.2 Otmeydats B KOOPAMHATHOM TNIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku uHeHbIX QyHKIUH. CTpouTs rpaduk GyHkumu y = [x|
OnuceiBaTh € TOMOILIBIO (YHKIMI M3BECTHBIE 3aBUCUMOCTH MEX]Y
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, pPACCTOSHUE, LI€HY, KOJUYECTBO,

CTOUMOCTD, ITPOU3BOAUTCIIBHOCTDL, BPEMA, 00BEM pa6OTLI
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4.5 HaxonuTs 3HaueHune GpyHKIMU 1O 3HAYECHUIO €€ apryMeHTa
[NonumaTts rpadudeckuii criocod MpeacTaBICHHUS U aHAIM3a HHPOPMAaLIUH,
4.6 U3BJIEKAaTh U MHTEPIPETHPOBATH WH(POPMALNIO M3 TPAPHUKOB pPeabHBIX
MIPOLECCOB U 3aBUCUMOCTEM
8 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
Hcnonp30BaTh HaYaIbHBIC TIPEACTABICHUS O MHOKECTBE JICHCTBUTEIEHBIX
1.1 yhcen JUIsl CpaBHEHMs, OKpPYIJEHUS W BBIYMCIEHUH, H300paxarh
JEHUCTBUTEIIbHBIE YHCIIa TOYKAaMU HAa KOOPJIAUHATHOM IPSIMOU
[TpuMeHsATh TIOHATHE apUPMETUIECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
T KBaJ[paTHbIE KOPHHW, HWCIIOJNB3YS TPH HEOOXOJUMOCTH KaIBKYJISATOP,
' BBINIOJIHATE NPeo0pa3oBaHMsl BBIPAKEHUH, COJAECpPXKALIMX KBaJpaTHbIE
KOpPHH, UCHOJIb3YSl CBOMCTBA KOPHEH
13 Hcnonp3oBathk 3anucy 0OJIBIINX U MAJIbIX YUCEN € IOMOLIBIO IECSITUYHBIX
' npoOeit u creneHel yucia 10
2 AnreOpandeckue BhIpaXEHUs
[IpuMeHATh NOHATHE CTENEHH C LEJNbIM I10Ka3aTesleM, BBINOJIHAT
2.1 npeoOpa3oBaHusl  BBIPAKEHUH, COAEpXKaLIMX CTENEHU C  LENbIM
noka3zareseM
BbINOIHATE TOXKECTBEHHbIE IPE0OPa30BaHuUs PALlMOHATIBHBIX BRIPAXKEHUI
2.2 Ha OCHOBE IpaBMUJ JEWCTBUM HajJ MHOrOWIEHaMH M anreOpandecKuMu
JIpOOSIMHU
2.3 PacknaapiBaTh KBaJpaTHbIN TPEXUIEH HA MHOKUTEIN
24 [TpumensTh peoOpazoBaHMs BEIPAKEHUN I pELIeHNs pa3InYHbIX 3aj1a4
' U3 MaTeMaTHKH, CMEXHBIX NPEIMETOB, U3 peallbHOW MPAaKTUKU
3 YpaBHEHUs U HEPAaBEHCTBA
31 Pemare nuHelHbIe, KBapaTHbIE YPaBHEHUS U pallMOHATIbHbBIC YpaBHEHMUS,
. CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMsl IEpEMEHHBIMU
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3.2

[IpoBOAUTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPaBHEHUH,
B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKHX IpeICTaBICHHUHA
(ycTaHaBnMBaTh, UMEET JIM YPAaBHEHUE WIN CUCTEMA YPABHEHUM peIIeHMUS],

€CJIM UMEET, TO CKOJIbKO, U IIPOYEe)

3.3

[lepexoauTs OT crOBEeCHOW (OPMYIMPOBKH 337auu K €€ anreOpandeckoi
MOJICJIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WJIM CUCTEMBbI YpaBHECHUM,
WHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3a/aud IMOJYYCHHBIN

pe3yibTaT

3.4

[IpumeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB ISl CPABHEHUS], OLICHKH,
pelarh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M WX CUCTEMBI,
naBaTh rpadUyYeCcKyr0 WUTFOCTPAIIMI0 MHOKECTBA PEIICHHI HEPaBEHCTBA,

CHUCTCMbI HCPABCHCTB

OyHKINU

4.1

[Tonumathp 1 UCHONIB30BaTh PYHKIMOHAIBHBIE MIOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE OOO03HAUYEHHUs), OIpeNesITh 3HaueHHe (QYHKIUU IO

3HAYEHUIO apTyMEeHTa, ONpeAeNsATh CBOMCcTBa PyHKIMHU 1O €€ rpaduKy

4.2

CtpouTts rpaduiku 2JIeMEHTapHBIX (PYHKIUI BUIA:
k . .
y=5 y=Kk/X , y =X?, y = X3, y = |X|, OnMChIBaTh CBOMCTBA YHCIOBOM

¢dbysakuu o e€ rpaduxy

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOTI'0 001ero 00pa3zoBaHus

1

Yucna v BRIYMCICHUS

1.1

CpaBHI/IBaTB U YIIOpAAOYUBATH PALIUOHAJIBHBIC U UPPALTUOHAIIBHBIC YN CJIa

1.2

Breimonasars apI/I(bMCTI/I‘IeCKI/IC HeﬁCTBHH C paluOHAJIbHBIMH YHCJIaMU,
coucTtad YCTHbIC U IIHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYUCIICHUA C

HppanuoOHaJIbHBIMU YU CJIaMHU

1.3

HaxoauTte 3HadeHHs CTENEHEH C LEIBIMH MOKa3aTelsIMH U KOpHCfI,

BBIYHCIIATb 3HAYCHHUA YN CIIOBBIX BBIpa)KeHI/Iﬁ

43




1.4

OprrHSITB HCﬁCTBHTCJ’IBHbIC qyucia, BBIIOJHATL HPUKUIAKY pPE3ylibTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHUs U HEPABEHCTBA

2.1

Pewmrars nuHelHbIE M KBaJpaTHbBIE YPAaBHEHUS, YPABHEHMS, CBOIAIINAEC K

HUM, IPOCTENUIINE IPOOHO-pAIMOHATIbHbBIEC YPABHEHUS

2.2

Pemrate cucreMsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMHU U
CUCTEMBI JIBYX YpPaBHEHMH, B KOTOPBIX OJIHO YPaBHEHHE HE SBIIECTCS

JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amauM aNreOpanuecKHM CIOCOO0M € TMOMOIIBIO
COCTaBJICHUA YPAaBHCHHA WM CHUCTEMBI JBYX ypaBHeHI/Iﬁ C JIBYMA

NEPEMECHHBIMHA

24

[IpoBoauTh IpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUN,
B TOM 4YHCJIe C IPUMEHEHUEM rpapuuecKux MpeaAcTaBiIeHUI (Hampumep,
YCTaHABJIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPaBHEHUW pEIICHUS,

€CJIM UMEET, TO CKOJIBKO)

2.5

Pemats nuHeiiHble HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300paxkarh
pelleHre HEepaBeHCTB HAa YHCIIOBOM MpPSMOM, 3alMUChIBaTh pEIIeHHE C

IIOMOIIIBKO CHMBOJIOB

2.6

Pemate cHmCTEMBI JIMHEMHBIX HCPaBCHCTB, CHCTEMbI HCPaBCHCTB,
BKIIOYAKOIIKUE KBAApPaTHOC HECPABCHCTBO, I/1306pa)KaTB PEHICHUE CUCTEMBI
HEPAaBCHCTB Ha YHCIOBOM HpHMOfI, 3allUMCblBaTh PCIICHHUE C ITOMOIIBIO

CHMBOIJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

Pacrio3HaBath (YHKIMM H3y4EHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHUECKU
PacIioyio)KeHre Ha KOOPIMHATHOM IUIOCKOCTH TpadMKOB (DYyHKIMH BHIA:
y=kx, y=kx+b, y=k/x, y=ax2+bx+c, B 3aBHCHUMOCTH OT 3Ha4YEeHHUI

K03(pULIMEHTOB, OMUCHIBATh CBOICTBA (DYHKIIUI

3.2

Iloka3pIiBaTh CXeMaTHYECKU PacIoJIO’KCHHUE Ha KOOpHHHaTHOﬁ IIIIOCKOCTH

rpadukoB QyHKIMHA BUga Y = VX, Y = |X| ¥ OMCHIBaTh CBOMCTBA (QYHKIIHIA

3.3

CrpouTth 1 n300paXkaTh CXeMaTH4ECKU I'padUKu KBAAPATUUHBIX (DYHKIIHIA,

OIMCBIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIUH 10 UX rpadukam
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Pacno3naBare kBagpatuyHyro (yHKOHIO 10 (dopmyne, NPUBOIUTH

3.4 OpUMEpHl  KBAJPATUYHBIX (QYHKIUH W3 pealbHON KHU3HH, (DHU3HUKH,
r€OMETPUH
4 ApudpmeTrueckas ¥ reOMeTpruYecKas Mporpeccuu
i1 Pacnio3naBare apuMETHYECKYI0O M TE€OMETPUYECKYI0 MPOTPECCHU TIPH
. Pa3HBIX crioco0ax 3aaaHus
BBIMONHATE BBIYUCIEHHUS C HCIOJIB30BaHMEM (GOpMyI N-TO  4ieHa
4.2 apumMeTHyecKoil M TeoOMETPUYECKON Mporpeccuil, CyMMbl MEPBBIX N
YJIEHOB
43 N300paxkaTe uieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
. MIJIOCKOCTH
Pemats 3amaun, cBA3aHHbBIE C YHUCIOBBIMU MOCIEOBATENILHOCTIMH, B TOM
4.4 yHclie 3aJjaud U3 PEeabHOW KU3HU (C MCMOJIb30BAHUEM KaJIbKYISITOPA,

U (POBBIX TEXHOJIOTHIN)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox | Ilposepsiemblii 3JIeMEHT COXePKAHUSA
1 Yucna v BRIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U JACCATUYHBIC, IIEPEX0 ] OT OJHOU (opMbI 3anmcu apodeit K
1.1 | npyroii. IloHsTHe panMOHAIBLHOTO 4YMCIA, 3AlUCh, CPaBHEHHUE, YHNOPSAIOUYHMBAHUE
palOHaIbHBIX YUCEI

19 Apudmernueckue AEHCTBUA C palMOHAIBHBIMM 4YuciamMu. Pemenue 3amau u3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOHU

13 CreneHb ¢ HaTYpaJbHBIM TOKa3aTelleM: OoNpeiesieHue, mpeoOpa3oBaHUe BbIpAXKEHUN
' Ha OCHOBE OIPE/EIICHUS, 3aIIMCh OOJIBIITNX YHCET

14 [IpoueHThl, 3amMCh MPOLEHTOB B BHJAE IpoOM U ApoOU B BHJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, PellIeHUe 3aa4 U3 PeaTbHOM MPaKTUKU

L5 [IpumeHeHre MPU3HAKOB ACTUMOCTH, Pa3ioKEHHE Ha MHOXKUTENIHW HATypaJbHBIX
' quCel

1.6 | PeaysbHBIC 3aBUCUMOCTH, B TOM YHCJIE TIpsiMasi M 0OpaTHAs POMOPIIMOHATLHOCTH
2 AnreOpandeckue BhIpaXEHUS

21 [lepemenHble, YUCIOBOE 3HAYEHHUE BBIPAKEHUS C TMEepeMeHHOW. JlomycTumeble
' 3HAYEHUS IEPEMEHHBIX

29 IIpencraBneHue 3aBUCUMOCTH MEXJly BEJIMYMHAMU B BUJIE (popMyibl. Beruncnenus
' o ¢hopmyiam

2.3 | IlpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHHUM, TOKIECTBEHHO PaBHbIE BHIPAKEHUS

2.4 | CoiicTBa CTENEHH C HATYpaJIbHBIM [TOKa3aTeIeM

25 Opnowrensl u MHorowieHsl. CreneHb MHorowieHa. Cll0KeHHE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB

oy @opMyibl COKpalIEHHOIO YMHOXKEHHUS: KBaJgpaT CyMMbl M KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIN
3 | YpaBHeHus

31 VYpaBHeHHe, KOpeHb ypaBHEHHUs, MpaBWjia MpeoOpa3oBaHMs  YpaBHEHUS,
' PaBHOCHJIBHOCTb ypaBHEHUI

3.2 JInneliHOE ypaBHEHHUE C OJTHOM MEPEMEHHOM, YUCIIO KOPHEH JIMNHEWHOIO YpaBHEHHS,
' pelieHue IMHENHBIX YPaBHEHUN
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33 CocraBieHMe ypaBHEHMM 110 YCIOBHUIO 3aJaud. PellleHne TEKCTOBBIX 3aJay C
' IIOMOIIIbIO YPABHEHUI

3.4 | JluneitHOe ypaBHEHHE C IBYMs IIEPEMEHHBIMU H €r0 rpaduk

Cucrema JOByX JUHEHHBIX ypaBHEHHUI ¢ JIByMs I€peMEHHbIMH. PerieHue cucrem
3.5 | ypaBHeHuii cmocob6oM moAcTaHOBKH. [IpuMepsl pemeHus: TEKCTOBBIX 3agad C
IIOMOIIIBIO CUCTEM YPAaBHEHUI

4 Koopaunats! u rpaduku. OyHkunu

4.1 | KoopavHaTta TOUKM Ha MPSAMOU

4.2 | YucrnoBsie MPOMEKYTKU. PaccTosiHue MEXIY ABYMSI TOUKaMU KOOPAWHATHOM TPSMOMA

43 [IpsimoyronbsHast cucrema koopauHat, ocu Ox u Oy. AGcumcca 1 OpJIiHATA TOYKH Ha
' KOOPJIMHATHOM TJIOCKOCTH

44 [Ipumepsl rTpadukoB, 3amaHHBIX Gopmynamu. YrteHue rpaduUKOB peanbHBIX
' 3aBUCUMOCTEN

4.5 | Tlonsarue ¢pyukuuu. ['padux pynkuuu. CBoiicTBa GyHKIMIMA

4.6 | Jluneitnas pynkuws, e€ rpaduk. 'paduk Gpyrknnn y = ||

4.7 | I'padpuueckoe perieHne TMHEHHBIX YPAaBHEHUM U CHUCTEM JIMHCHHBIX YpaBHEHUM

8 KJIACC
Koxn | IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 | Yucna u BeIYKCIIECHUA

11 KBagpatHslit kopeHb U3 uucia. [lonstue o0 uppanmoHanbHOM uucie. JlecaTHuHble
' IpUOIINKEHHS UPPALMOHATIBHBIX YHCE

12 CBoiicTBa apupMETHYECKMX KBAaJpaTHBIX KOPHEM MW UX IPUMEHEHHE K
. IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BBIYUCICHUAM. J[eCTBUTEIbHbIEC YKCia

1.3 | Crenens ¢ LenbIM noka3zaresaeM U e€ coiictBa. CTaHgapTHast 3alUCh YHCIIA
2 | AnreOpanyeckue BhIPaKCHUS

2.1 | KBagparHblil TpEXUsieH, pa3sio’KeHHe KBaIPaTHOTO TPEXWIEHA Ha MHOKHUTEIH

2.2 | Anrebpanueckas 1poOb. OCHOBHOE CBOMCTBO aliredpandeckoil 1poou

2.3 | CnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, JIeIEHUE anredpanueckux apooeit

2.4 | PanvoHanbHbIe BBIpaKEHUS U UX IpeoOpa3oBaHue
3 | YpaBHEHHUS U HEPABEHCTBA

3.1 | KBagparHoe ypaBHeHHe, (hopMyna KOpHEH KBaapaTHOTo ypaBHeHHs. Teopema Buera
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3.2 | Pemrenue ypaBHeHUH, CBOISAIINXCS K JIMHEHHBIM M KBaPaTHBIM
3.3 | Ilpocreiimme a1poOHO-paIMOHANBHBIE YPABHEHUS
I'paduueckass wHTEpHpeTanys ypaBHEHUH C JABYMsS TEPEMEHHBIMH U CHUCTEM
3.4 | nMMHEHHBIX YpaBHEHUH C JByMs IEepeMEHHBIMU. llpuMepsl pemieHusi cucTem
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 | Pemenue TeKCTOBBIX 33714 alreOpandecKuM Crocooom
3.6 | UncnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 | HepaBeHCTBO C 0/IHOM IEPEMEHHOM
3.8 | PaBHOCMIIBHOCTH HEPAaBEHCTB
3.9 | JluneitHple HEPaBEHCTBA C OJTHON TIEPEMEHHOM
3.10 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOW TIEPEMEHHOM
4 | OyHKIUN
41 [lonsitne ¢ynkuuu. OOmacTe ONpENENEHHUS U MHOXXECTBO 3HAYEHUH (QYHKIHHU.
' CriocoOslI 3a1anus QyHKIMMA
4.2 | I'paduk pyaxmmn. YTeHHE CBOWCTB GYHKIIUH 110 €€ TpaduKy
4.3 | [Ipumepsl rpadukoB PYHKIIHH, OTPAKAIONTUX pPeaTbHbIE TPOIECCHI
a4 OyHKIMH, ONUCHIBAIOLINE MPSIMYIO U O0OpaTHYI0 MPONOPLMOHAIBHBIE 3aBUCUMOCTH,
' ux rpaduKu
4.5 | OyHkuu y =X,y = X3
4.6 | Oyakiuu y = X, Y = |x|
4.7 | I'padpuueckoe perieHne ypaBHEHH M CUCTEM YPaBHEHUM
9 KJIACC
Kon | IIpoBepsieMbli 3JIeMEHT COAEePKAHHUSA
1 Yucna 1 BEIYMCICHUS
11 PanmonanbHble uncna, UppalMoHaIbHbIE YHCIIa, KOHEUHbIE U OECKOHEUHbIE IECATUYHbIE
' apobu
MHOXeCTBO JAEHCTBUTEIbHBIX YHCEN, NEHCTBUTENBHBIE YMCIa Kak OECKOHEUHbIe
19 JeCATUYHbIe ApoOH. B3auMHO 0/JHO3HAUYHOE COOTBETCTBHE MEXKY MHOXECTBOM
' JNEVCTBUTENBHBIX YHMCEI M KOOPAMHATHOW mpsmMoi. CpaBHEHHE IEMCTBUTEIBHBIX
qucel
1.3 | Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMH YHCIAMH
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W3mepenusi, npuOImKeHusi, OUEHKU. Pa3Mepbl OOBEKTOB OKPYXKAIOLIIETO MUDA,

JUIUTENBHOCTh TIPOLECCOB B OKpykaromeMm wupe. IlpubmmxéHHoe 3HaueHue

L4 BEJIMYMHBI, TOYHOCTb MNpuOMmxkeHus. Oxpyrienue uucen. Ilpukuaka v oleHka
PEe3yJAbTaTOB BHIYMCICHUIA

2 VYpaBHEHMS U HEPaBEHCTBA

2.1 | YpaBHEHUs C OHOH MepeMeHHOH

2.2 JIuneitnoe ypaBHeHue. Perienue ypaBHEHHU, CBOISAIIMXCS K JIMHEHHBIM

2.3 | KBagparHoe ypaBHeHHe. Permenue ypaBHEHHA, CBOIIIINUXCS K KBaIPaTHBIM

24 bukBanpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEH M 4YETBEPTOM
' CTEIEHEN Pa3JIOKEHUEM HAa MHOXKUTEIIN

2.5 | Pemenne qpoOHO-paniMOHAIBHBIX YpaBHEHUN

2.6 | CucreMsl ypaBHCHUH

2.7 | YpaBHEHHE C IByMs IEPEMEHHBIMH U €T0 rpaduk

2.8 | Pemenue cucTeM ABYX JIMHEHHBIX YpaBHEHHH C ABYMsI IIEPEMEHHBIMA

29 Pemenue cucreM IByX ypaBHEHHH, OJJHO M3 KOTOPBIX JUHEMHOE, a IPYroe — BTOPOM
' CTETIeHU

2.10 | I'padmueckast HHTEpIIpETAIIAS CUCTEMbl YPABHEHHH C IBYMs ITIEPEMEHHBIMU

2.11 | Pemenue TEKCTOBBIX 33/1a4 alreOpanvyecKuM crocooom

2.12 | YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 | Pemenue TMHEHHBIX HEPABEHCTB C OJHOU MTEPEMEHHOM

2.14 | Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJHOU NIEPEMEHHOMN

2.15 | KBagpaTHbie HEpaBEHCTBA

e I'padmyeckass uHTepHperanys HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMS
' MepEeMEHHBIMU
3 OyHKIMH

o KBanparuunas Qynkuus, e€ rpapuk u cpoiicta. [lapabona, KOOpaHUHATHI BEPILIUHBI
' napaboJibl, 0Ch CAMMETPHUH MapadoIbl

3.2 | I'paduku pynxuumii y=Kx, y=kx+b u ux cpoiicrsa

3.3 | I'paduku pyuxuumii y=K/x, y = X® u ux cBoicTBa

3.4 | I'paduku pyHKUMH , M UX CBOMCTBA
4 YucnoBele NOCIEA0BATENBHOCTH
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OHpGHeHeHI/Ie U CIIOCOOBI 3aJJaHUS YHCJIOBBIX IIOCIIEAOBATEIHHOCTEH. 3aI[aHI/IC

1 MOCIIEIOBATEILHOCTH PEKYPPEHTHOH hopMymnoit u popmymoii N-ro uieHa

42 Apudpmernueckas nporpeccust. Dopmyibl N-ro wieHa apupMETHIECKON MPOrPECCHH,
' CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuueckas nmporpeccusi. @opmynbl N-ro 4WieHa reOMETPUUECKON TPOrPECCUH,
' CYMMBI IIEPBBIX N YJICHOB

44 N300pakenue 4ieHOB apuPMETUIECKON U TE€OMETPUIECKOH MPOrpeccuii TOUKaMu Ha
' KOOPAMHATHOW MJIOCKOCTH. JINHEWHBIN ¥ SKCIIOHEHIIUAIBHBIA POCT

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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOKECTBO, ITOJIMHOKECTBO, OIIEpalluu
HaJ MHOXECTBaMH; YMEHHE OIEpUpPOBATh MOHSTUAMU: Tpad, CBA3HbII
rpad, nepeBo, LMKI, NPUMEHATh UX IMpPH pEIIeHWU 3a]ad; yMEHHE
WCII0JIb30BaTh Tpauyeckoe MpeICTaBICHUE MHOXKECTB JJSl OINUCAHUS
peaJIbHBIX IPOLIECCOB U SIBICHUH, TP PEILICHUY 33/1a4 U3 JPYTUX YUeOHBIX

MpEeIMETOB

YMeHne onepupoBaTh MNOHATHAMU: OIPEICICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHWE  pacClHo3HAaBaTh WMCTHHHBIE W JIOKHBIE
BBICKA3bIBAaHNs, MPUBOJUTH IPUMEPbl M KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBaAHWA U OTPUITAHHA BBICKa3bIBAaHIUH

YMeHue omnepupoBaTh MOHITHSIMH: HATYPaJbHOE YHCIO, HPOCTOE |
COCTaBHOE YHCJIO, ISTUMOCTh HATypPaIbHBIX YHCE, IIPU3HAKH JICTTUMOCTH,
1IeJI0€ YUCII0, MOAY/Ih YHCia, OOBIKHOBEHHAS IPOOh U JACCSITHUYHAS JPOOB,
CTaHJIAPTHBIN BHJI YMCIIA, PAIMOHAILHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
apu(MeTHYECKUN KBaJPATHBI KOPEHb; YMEHHUE BBIMOJHATH ICHCTBHS C
YHCJIaM{, CPABHUBATh M YIIOPSAAOYUBATH YKCIIA, PEJACTABIATh YHCIa Ha
KOOPJMHATHOM MPSMOM, OKPYIJIATh YKCIIA; YMEHHUE JejaTh MPUKUIKY U

OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LEJIbIM IOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBI KOpeHb, MHOTOWIECH, anreOpanueckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTENeHU OOJIbIIIe
€IMHUILIbI; YMEHHE BBIMOJHATH Pacy€Thl 1o GopMyiam, Mpeodpa3oBaHUs
HENbIX, IPOOHO-PAIIMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUIH C KOPHIMH,
pa3noKeHNe MHOTOWJIEHA HA MHOXKHUTEIIH, B TOM YKCJIE C UCIIOJIb30BaHUEM

(I)OpMy.]'I Pa3HOCTH KBAaApAaTOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMmenue ONICpUPOBATh IMOHATHAMHU: YUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH HepeMeHHOﬁ, YHCJIOBOC HEPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC pCLIaTh JIMHENHBIE U KBaApaTHBIC YpPaBHCHUA, ,Z[pO6HO-

pallMOHAJIBHBIC YpaBHCHUA C OJIHOH nepeMeHHoﬁ, CUCTCMBI JBYX
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JUHEWHBIX ypPaBHEHWM, JIMHEMHBIE HEPABEHCTBA M HX CHUCTEMBI,
KBaJIpaTHbBIC U JPOOHO-pallMOHAILHBIC HEPABEHCTBA C OJHOM MEPEMEHHOM,
B TOM YMCJIE [PU PELIEHUU 3a]1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKHUX
3a7a4; YMEHUE MCIOJIb30BaTh KOOPJIMHATHYIO MPAMYIO U KOOPAMHATHYIO

TUTOCKOCTB JIJISl U300paKeHUs! peIIeHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omepupoBaTh MOHATHAMH: (QyHKIHS, Tpaduk (GyHKIUH, HYIHA
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, NMPOMEXKYTKH BO3pacTaHMUS,
yObIBaHUsI, HauOoJbIIee W HAUMEHbIICC 3HAUYCHUS (QYHKIMH, yMEHHE
ONEepUPOBaTh MOHATUSAMU: TMpsMas MPONOPIUOHANIBHOCT, JMHEHHAs
byHkuus, KBampaTudHas QYHKIUA, OOpaTHas MPOMOPIHUOHATBHOCTD,
napalouia, runep0osia; yMeHue CTpouTh rpaduku PyHKIUN, UCTIOIb30BATh
rpaduku s OTPENENeHUs CBOWCTB IMPOIECCOB M 3aBHUCHUMOCTEH, s
pelieHus 3afad U3 APYruxX y4eOHBIX MPEeIMETOB U PpealbHON KHU3HU;

yMEHHUE BBIpaXaTh GOpMYyJIaMH 3aBUCUMOCTH MEKy BETMUYUHAMHA

Ymenue OTIepUpPOBATH MOHATUSIMHU: MOCJIeI0BATENbHOCTD,
apudmeTrnyeckas U TeoMeTpuyecKas MPOrpeccuu; yMEeHHEe MCIO0JIb30BaTh
CBOMCTBa IMOCJIEIOBATENILHOCTEN, (GOPMYIIBI CYMMBI U OOILEr0 4jeHa MpU
pelIeHnH 3aad, B TOM 4YHCIe 337ay U3 APYruxX y4yeOHBIX NMPEAMETOB U

peabHOM )KU3HU

YMeHue peniats 3aja4u pa3HbIX TUIIOB (B TOM YHCIIE HAa TPOLEHTHI, 10JIU U
4yacTH, JABIKEHUE, paboTy, IEHYy TOBAPOB U CTOUMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 3a7ayud M3 OOJacTH YNpaBJICHUS JIUYHBIMM U CEMEHHBIMU
(mHaHCaMM); yMEHHUE COCTABIISATH BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBbl 10 YCIOBHIO 3aJ[aud, MCCJIENIOBaTh IOJyYEHHOE pEIICHUE U

OLICHUBATh HpaBI[OHOI[O6HOCTB IMOJIYYCHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUrypa, TOUKa, OTPE30K, Mpsmasi, JIy4,
JOMaHasi, yroj, MHOIOYI'OJbHHUK, TPEYroJbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHMM  TPEYrOJbHUKH,  IMPSIMOYIOJbHBIH  TPEYroJbHHUK,
MenuaHa, OMCCEKTpHCa W BbICOTa TPEYrOJIbHUKA, YEThIPEXYrOJbHHUK,
napaujienorpaMM, —poMO,  MpsIMOYTOJbHMK,  KBajpaT,  Tpamerus;
OKPY)KHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarh 3aa41, B TOM YUCIIE U3 IOBCEIHEBHON KU3HH,
Ha HAaXO0XKJIEHUE N€OMETPUYECKHX BEIMUYMH C NPUMEHEHHEM H3YYEHHBIX

CBOMCTB ¢uryp u pakroB

52



10

YMeHue omnepupoBaTh TMOHSATHSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; M1APAJUICIBHOCTD U NMEPIEHAUKYIISIPHOCTD MPSAMBIX, YTOJI
MEXIy MpSIMBIMH, TEPHEHAUKYIAP, HAKIOHHASA, MPOCKIHs, Mo100ue
¢buryp, mogoOHbIE TPEYrOJIbHUKH, CHMMETPHSI OTHOCHTEIBHO TOYKH H
IpsSMO¥i; YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHIO M TIOZI001e Guryp,

NapaJJIEIbHOCTD U MEPIICHINKYISIPHOCTD MPSAMBIX B OKPYKaIOLIEM MHUpE

11

YMeHue onepupoBaTh MOHATHSAMU: JUIMHA, PACCTOSHUE, YroJl (BeJIMYUHA
yria, CHHYC U KOCHUHYC Yrjla TPeYroJbHUKa), IUI0IIA/(b; YMEHUE OLICHUBATh
pa3Mepsl TNpPEeAMETOB U OOBEKTOB B OKpYXAIOLIEM MHUpPE; YyMEHUE
MPUMEHATh POPMYIbI IEPUMETPA U IO MHOTOYTOJIbHUKOB, JIMHBI
OKPY)KHOCTM M  IUIOIIAOUM  Kpyra, oObemMa  MpsSMOYTOJIbHOTO
napajuiefienunesa;  yMEHHe  NPUMEHATh  IpU3HAKM  PAaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CYMME VIJIOB TPEYrojbHUKA, TEOpEMY
[Mudaropa, TpuroHoMeTpUUECKUe COOTHOIICHUS JJIS1 BBIYMCICHUS JJIUH,

pacCTOSIHUM, TIIOIIAAeH

12

YMmenue wuzoOpaxkarh Ilockue (Gurypsl ©W  UX  KOMOWHAIUWH,
MPOCTPAHCTBEHHbIE (UIYpPBl OT PYyKH, C TOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY

OITMCaHHIO

13

YMeHnue onepupoBath MOHATUSAMU: MPSMOYTOJbHAS CUCTEMAa KOOpPJUHAT;
KOOPJMHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA
YHCIIO, CKaJsIpHOE TMPOU3BEICHHE BEKTOPOB; YMEHHE HCIOIb30BATh
BEKTOPBI U KOOPJIMHATHI JUI MPEACTABICHUS JaHHBIX U pellleHus 3a/1a4, B

TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh MOHATHAMU: CTOJIOMKOBBIE U KPYrOBBIE IUAarPAMMBI,
TabnmuIpl, cpeaHee apudMeTuyeckoe, MeauaHa, HauOolblee U
HauMEHbIIIee 3HAYCHMsI, pa3MaxX YHUCIOBOTO HabOpa; yMEHHE W3BJICKaTh,
UHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh UH(POPMALIKIO, MTPEACTABICHHYIO
B TaOJMIAX U Ha AUAarpaMMax, OTPaKarollylo CBOMCTBA U XapaKTePUCTUKU
peaNbHBIX MPOIIECCOB U SBJICHHI; YMEHHE pPAaclO3HAaBAThb M3MEHUYUBbBIE

BCJIIMYMHBI B OKPYXXKArOIEM MHUPCE

15

YMeHue onepupoBaTh TMOHATHAMM: CIIyYalHBIM OMNBIT (CIydalHBIN
OKCIIEPUMEHT), JJEMEHTapHOE COOBbITHE  (BIIEMEHTapHBIH  HCXON)
CJIy4aifHOTO OmbITa, CIy4ailHOEe COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE

HaxoauThb BCPOATHOCTU CHy‘I&ﬁHBIX COOBITHI B OIlbITax C
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PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU C06BITI/I$IMI/I; YMCHUC pCIlIaTh 3aJav4u
MCTOJAOM OPraHM30BaHHOI'O Hepe60pa U C HCIIOJIb30BAHHUCM IIpaBUJIa
YMHOKCHUA; YMCHHC OLCHHUBATH BCPOATHOCTH PCAJIbHBIX COOBITHI H
ﬂBJIGHI/IfI, IMOHUMAThb POJib MPAKTUYCCKU JOCTOBCPHLIX U MAJIOBEPOATHBIX
COOBITHII B OKpyxXaromeM MUPE W B KHU3HH;, 3HAKOMCTBO C IOHATHEM
HE3aBUCHUMBIX CO6I>ITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEII M €ro

POJIBIO B MACCOBLBIX SABJICHUAX

16

YMenue BbIOMpATh MOIXOAAIINA U3YYEHHBIA METO/ JUIsl PEIICHHs 3a/1a4H,
MIPUBOJUTH NPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U
JKU3HH, PACIlO3HaBaTh IPOSBICHHUE 3aKOHOB MAaTEMaTHUKH B HCKYCCTBE,
ONMCBIBATh OTJAEIBHBIE BBIJAIOLIUECS PE3YNbTaThl, IOJYyYEHHBIE B XOJ€
pa3BUTHS MATEMATUKN KaK HAYKH, IPUBOJNUTH IIPUMEPBI MAaTEMAaTUYECKHUX

OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUH
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IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O
MATEMATHUKE

Konx | IlpoBepsieMblii 371eMeHT coep:KaHUS

1 Yucna ¥ BEIYUCIIEHUS

1.1 | HarypanpHbie u uenble uncia. [Ipu3Haku JeIMMOCTH LETBIX YUCE

OOBIKHOBEHHBIE M AECATHYHBIC IPOOH, MPOLEHTHI, OSECKOHEYHBIC MEPHOIMYECKHE
1.2
apoou

1.3 | PatmonanbHbIe yricna. ApupMeTHIECKIE ONIepaIlii C PAlHOHATEHBIMU YUCIIaAMHU

1.4 | JlefictBuTenbHble Uncaa. ApupMeTHUECKre ONepaiu ¢ JeHCTBUTENbHBIMU YU CIIaMU

[IpuOnmxEHHbBIE BEIYMCICHUS, TPaBHIIa OKPYTJIEHMSI, TPUKHUIKA U OLIEHKA pe3ysibTara
1.5

BBIUMCIIEHUN

2 | AnreOpanueckue BBIpaKEHUS

2.1 | BykBeHHbIE BBIpKCHHUS (BBIPAKEHHS C TIEPEMEHHBIMH)

Cremnens ¢ 11eapiM nokazarenieM. CTeneHb ¢ palioHabHBIM MoKa3aTeneM. CBoMCTBa
2.2
CTENEHU

2.3 | MHOTOYJIEHEI

2.4 | Anrebpanueckast ApoOb

ApubmMeTnuecknii KOpeHb HaTypaidbHOU cTeneHu. J[eWcTBus ¢ apu(pMETHIECCKUMHU
2.5
KOPHSIMHU HAaTypalbHOW CTENECHU

3 | YpaBHEHUS U HEPABEHCTBA

3.1 | Uensle u apoOHO-panmoHaibHbie ypaBHEeHUS. CHCTEMBI U COBOKYITHOCTH YpaBHEHHI

HGJ'IBIG n I[pO6HO'paI_II/IOHaJ'IBHBIe HEpaBCHCTBA. CucremMbl u COBOKYITHOCTH
3.2
HCPABCHCTB

3.3 | Pemenue TeKCTOBBIX 3aa4

4 Yucnosble NOCIEA0BATEIBHOCTH

4.1 HOCJ'IG,[[OBE[TCJ'ILHOCTI/I, CIIOCOOBI 3aJIaHus MOCIEI0BaTEILHOCTEM

4.2 | Apudpmernueckas 1 reomeTpudeckas nporpeccu. @opmyiia Cl0KHBIX IPOLIEHTOB

5 OyHKIMH

- Oynkiys, cnocoOs! 3a1anus Gynkuuu. ['paduk Gynkuun. OGnacTh onpeaeneHus u
" | MHOXecTBO 3HaueHuH QpyHKkuan. Hymn QyHkimn. TIpOMEKYTKH 3HAKOTIOCTOSHCTBA.
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[IpoMexxyTk MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl U MUHUMYMBI (DYHKITUH.

Haubounbuiee u HaumeHblee 3HaUeHHE (HYHKIUU HA TPOMEXKYTKE

6 | KoopauHatel Ha IPSMOH M IIIOCKOCTH
6.1 | Koopaunatnas npsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 | 'eomerpus
7.1 | I'eomerpuueckue GUTyph U UX CBOWCTBA
7.2 | TpeyroapHHUK
7.3 | MHOTOYTOJIbHUKH
7.4 | OKpY)XHOCTb U KpYT
7.5 | U3smepeHue reoMeTpuyecKiX BEIUUNH
7.6 | BekTOpBI Ha TUIOCKOCTH
8 | BeposTHOCTB M CTaTUCTHKA
8.1 | OmmcarenpHas CTaTUCTHKA
8.2 | BeposiTHOCTB
8.3 | KomOuHaropuka
8.4 | MHoxecTBa
8.5 | I'padmr
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Maremaruka. Anre0pa: 7-if kiacc: 0a30BbIi ypOBEHb: YUeOHUK; 15-¢ u3ganue,
nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u 1p.; moa peaakiueit
Tensaxosckoro C.A. AxkunonepHoe o6mectBo «3narensctBo «lIpocBemienne»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIN YpOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepadorannoe MaxkapsiueB 10.H., Munaroxk H.I'., Hemikos K.W. u ap.; nox penaxiumeit
Tensaxosckoro C.A. Axkunonepnoe o6mectBo «M3narensctBo «IIpocBenienue»

» Matematuka. AnreOpa: 9-i kiacc: 6a30BbIif ypOBEHB: yueOHUK; 15-¢ n3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munarok H.I'., Hemikos K.W. u ap.; mox penaximeit

TensikoBckoro C.A. Axkunoneproe o6mectBo «M3narenscTBo «IIpocBemenner»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
Maremaruka. Anredpa. Mertoaudeckue peKkoMeHaanuu. 7-9 kiaccol (K yaeOHUKY

MakapsraeBa FO. H. uap.)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bubnuorexa [IOK (https://m.edsoo.ru/)

POIII

Marematuka. Anredpa. Meroauueckue pekoMeHaaum. 7-9 kinaccol (K yaeOHUKY

MakapsiueBa 0. H. unp.)
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