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HOACHUTEJIBHAA 3AIINCKA

AnreOpa sIBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUSI 00pa30BaHMsI M B TIOBCEHEBHOM KU3HHU.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpakKeHUS MATEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B IPaKTHKE CIOCOOCTBYET (OPMHUPOBAHMIO HAyYHOTO MHPOBO33PEHHSI U KAayeCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUEC JIOTUYECKOTO MBIIIJICHUSA O6yanOH_[I/IXC${Z OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IeHne W KOHKPETU3alnio, a0CTparupoBaHHe W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYNUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel yueGHOro Kypca «Aunredpa» Ui OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOHUECKUe JIMHUKN: «Yucma u
BBIUUCIICHUSY, «AJreOpanveckue BBIPKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUUY.
Kaxas U3 3THX copepkaTellbHO-METOMUECKIX JIMHUI pa3BUBACTCS Ha TMPOTSDKECHUH TPEX JIET
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 3THIM B IporpaMmy yueOHOTO Kypca «AsreOpa» BKIHOYEHBI HEKOTOPhIE OCHOBBI
JIOTHIKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTH4YecKOro oOpa3oBaHUs WU
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. ConiepKaTeIbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAFOIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHCBHOW XM3HHU. Pa3BUTHE MOHATHS O YHCJIC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHuIo.

Conepxanue MABYX anreOpamdecKux JUHHH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ MaTepuan TpPYNNHPYETCs  BOKPYT  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SBJICHUI peajbHOro Mupa. B 3amaun oOydyeHus anredpe BXOAAT TAKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
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OCBOGHHMS Kypca HWHGOpPMATHKH, ¥ OBJIQJCHUE HABBIKAMH JEAYKTUBHBIX PaCCYXICHUH.
[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHWUM  HAIEICHO HAa  IOJIy4YeHHUE
0OyJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYSCKOW MOJETH ISl OTIHCAHUS
M HCCIEJIOBAHUS Pa3HOOOPa3HBIX IMPOIIECCOB M SBJICHUN B mpupoae u obmiectBe. V3yuenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MPEJCTABICHUIA O POJIM MaTEMATUKU B Pa3BUTHU IIMBUJIM3ALAN
1 KYJIbTYPBI.

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaeTcsi ydeOHBIM Kypc «AnreOpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl coJepKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHHS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yue6HOTrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEINIO).



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEXOJ OT OAHON (GopMBI 3ammcu Apodei K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHUecKue IEHCTBHS ¢ PallMOHAIBHBIMH YuciamMu. Penienue 3amaq U3 pearbHON
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJbHBIM IOKa3aTeNIeM: OIpeaesieHne, MpeoOpa3oBaHie BBHIPAKCHUN Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
Ipobu B BHUJIE MPOLEHTOB. Tpu OCHOBHBIE 33JaYd Ha IMPOLIEHTHI, PEIIEHNE 3a/1a4 U3 pealbHOI
MIPaKTUKH.

[IpumeHeHne Npu3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BUJE (DOPMYIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIPAKEHUS, MTpaBWIIa MpeoOpa3oBaHUsl CyMM M IPOU3BENEHUH, MpaBHila PaCKPbITHUA CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OpnHousnensl 1 MHOrowieHsl. CreneHb MHOTouseHa. CioXeHue, BBIYMTaHUE, YMHOKEHUE
MHOTouwIeHOB. POpMynbl COKPAIIEHHOTO YMHOKEHMs: KBaJpaT CyMMbI M KBaJpaT pPa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

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

JluHeitHoe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOpPHEW JIMHEHHOIO YpaBHEHWUS,
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 INepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH crOCOOOM IOJCTaHOBKH.
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 opauHaTa TOYKHU Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonstue ¢ynkumuu. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumun y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
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 NpeoOpa30BaHUIO0 YHUCIIOBBIX BBIPAKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

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

Auaredpanyeckue BbIpaKeHHs

KBanpatublil TpEXUsieH, pa3aoKeHUE KBAJPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apobu. CroxxeHue,
BBIUMTAaHHE, YMHOKCHHUE, JCJICHUE anreOpandeckux apoOei. PammoHanmbHbIe BBIpaKEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusI U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoAAIMXCA K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMHU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Ipumepsl peleHns CUCTeM HEIWHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

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

D yHKUUHA

[Tonsarue ¢ynkmuu. O6macTh onpeneaeHuss 1 MHOKECTBO 3HaYeHH (yHKIUUA. 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
rpaduxn. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuciaa v BbIYMCTIEHUS

PanvionanbHbIE yncIa, UPPAMOHATIBHBIC YKCIIA, KOHEYHBIC U OCCKOHEYHBIC EeCATHUYHBIC
npoOu. MHOXKECTBO JIeHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIE YHCIA KaK OCCKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSMO.

CpaBHeHHE NEHCTBUTENBHBIX YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIHHBIMU
YHUCIaMHU.

Pa3mepbl O0OBEKTOB OKPYXKAIOIMIETO MHPA, ATUTENBLHOCTH MPOIECCOB B OKPYKAIOIIEM
MHpE.

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

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.
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KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHUU.  PermieHme  TEKCTOBBIX  3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C JOBYMS NEpPEeMEHHBIMU U ero rpaduk. Pemenwe cucreMm ABYX JTHMHEHHBIX
YPAaBHEHUN C JByMs INEpEMEHHBIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpOH cremeHu. ['paduueckas MHTEpPIpETalns CUCTEMBbl YPaBHEHHUHU C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a7a4 areOpandeckuM CrocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOU. KBanparHble HepaBeHcTBa. ['paduueckas uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMH.

DyHKUUHA

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.

Yucii0Bble N0CJIEA0BATEIBHOCTH U NMPOIPECCUH

[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 dwieHOB apu(PMETHIECKONM W TEOMETPHUYECKON MPOTpPecCHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBIA U SKCIOHEHIHAIBHBIN poCT. CI0KHbIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MAaTE€MaTHKOB M POCCUUCKOU
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 MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON NMpo¢ecCUOHANbHON AEITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHS 4YeJIOBEKa, MPHUPOAbI U OOIIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HAaHUS MHUpa, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KM3HH (3I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHHA U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B 00nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanms K H3MEHAIOIMMCS YCIOBHAM COLUAILHOM M IPUPOJAHON cpelbl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mroziei, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMiO, BOCIPUHHMATH CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXKIY MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHHUS JIJIs1 0000IICHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (JOPMYIUPOBATH W MPEOOPA3OBHIBATH CYKJICHUS: YTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HU U MPOTUBOPEUns B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IJIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa3buparh J0Ka3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh AapPryMEHTAIMIO, NPHUBOJUTH MPUMEPHl U
KOHTPIPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHNUS;

e BbIOMpaTh croco® perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KAaK  KCCIEAOBAaTENbCKUI  MHCTPYMEHT  IMO3HAHUS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromnue POTUBOpEYHE, pobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIBHO COCTABJICHHOMY TIJIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIIEJOBAHUE II0 YCTAHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIEHUII;
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MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

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

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH MHPOPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIMHU TI0 KPUTEPHUSIM, MPEIIOKEHHBIM YUUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

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

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, TPOOIIEMBI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSAMH JPYTMX YYaCTHHKOB JIMAJIOTa,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHMSI ¢ YYETOM 3ajad Mpe3eHTalUd U
0COOEHHOCTEH ayTUTOPUH,

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

MIPUHUMATD 11eJIb COBMECTHOMN JIEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBeIX (opmax paboTel (oOcyxkiaeHus, OOMEH MHEHUSIMH,
MO3TOBbI€ HITYPMbI U APYTHE), BBINOJHATH CBOI YacTb pabOThl U KOOPAMHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aNTOPUTM pEUIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOoLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
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,
OOBSICHATHh TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

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

Yucia ¥ BbIYMCICHUS

BeImonHATh, couyeTas YCTHbIE M NHCBMEHHBbIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

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

[lepexonuTe OT oAHOM (popMBI 3amucu yucen K Ipyroi (mpeoOpa3oBbIBATH JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAI0UYMBATH PAllMOHAIBHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUHN, OLIEHKY 3HAUEHUN YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATs IPU3HAKY JEIIMMOCTH, Pa3I0KEHUE Ha MHOKUTENIH HAaTypaJIbHBIX YU CEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATE PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

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

BeimonsaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUSI B MHOTOWIEH MPUBEACHUEM IOJOOHBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBiATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENs, TPYNIMUPOBKU ClaraeMblX, IpUMeHEHHUs (PopMysa COKpaiéHHOro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ul pELIEHHs Ppa3IMuHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM MOKa3aTeIsIMH Ul NIpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NPUMEHsS MpaBuUia Mepexona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre MeToAbl P PEIICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM.
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[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepEeMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

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

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUMN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HaYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

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

Yucsia 1 BBIYUCICHUS

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3Ys ITPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIIOJIHATh IPE0OPA30BaHUs BbIPaKEHUM,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

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

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeJeM, BBIOJHATH IpeoOpa3oBaHus
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

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

PacknaapiBaTh KBaspaTHbIN TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pematp nuHelHbIE, KBaApPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUs, CBOAAIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeicTaBlIeHuil (ycTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CHCTEMA YPaBHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).
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[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB /Il CPAaBHEHUS, OLIEHKHU, pellaTh JUHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CUMBOJIMYECKHE O0O03HAYECHUS), ONPENCNSITh 3HAuYe€HHWE (PYHKIMU [0 3HAUYCHUIO apTryMEHTa,
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 oOydarImMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUUCIEHUS C UPPALUOHAIBHBIMHI YUCIAMU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

Okpyrnarh [eHCTBUTENbHBIE YHCIIA, BBIMOIHATH NPUKUIKY pe3yjibTaTa BBIYHCIICHUH,
OIICHKY YHMCJIOBBIX BhIPAKEHHI.

YpaBHeHUs] 1 HEPABEHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPaBHEHHUS, YpaBHEHHs, CBOJSIIMECS K HHM,
npocTeime IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemath cuctembl IBYX JIMHEHHBIX YPaBHEHHM C JBYMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemars TekcToBble 3adaud  anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CHUCTEMBI IBYyX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocTeiIIre NCCIeTOBAaHMS YPAaBHEHUN U CUCTEM YpaBHEHUM, B TOM UHCIE C
MPUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHE WIH
CHCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIlIeHHe
HEPaBEHCTB Ha YHCIOBOU MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pematp cucreMbl JHHEMHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMBbl HEPABEHCTB HA YHCIOBOW MPSIMOMH,
3alHCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBathe GyHKIIMM U3y4eHHBIX BUJIOB. [IoKa3bIBaTh cCXeMaTUYECKH PacIoONOKEHUE 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.
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Ctpouth M HM300pakaTh CXEMaTHYECKU TpapUKH KBAIPAaTUYHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKyI0 U T€OMETPUYECKYI0 IPOTPECCUU TIPH Pa3HBIX CIIOCOOaxX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WiICHHI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAWHATHOM IJIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
13 peaJIbHOM JKU3HH (C MCTIOIb30BAaHUEM KaJIbKYIIATOPA, HU(PPOBBIX TEXHOJIOTHI).
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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 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME

14



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 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berarciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpanveckre BHIPaKEHUS. 5 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 1
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 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
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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 Yucna v BerunciieHus. JleicTBUTEIbHBIE 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 [TPOTPAMME 102 6 0
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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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = o0pasoBaTejbHbIe
padoThI padoTsbI
pecypcsbl
1 [ToHsiTHE palMOHATIBHOTO YHCIIa 1
9 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
3 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
4 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU
6 ApubdmMernueckue IeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
3 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, yrnopsI0uuBaHe 1
panMoHaIbHBIX YHCET
10 CreneHb ¢ HATYpaJbHBIM 1 bubnuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4211de
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https://m.edsoo.ru/7f4211de

1 Crenensp ¢ HaTypalbHBIM bu6morexa [IOK
MoKa3aTrejieM https://m.edsoo.ru/7f421382
12 CremneHb ¢ HATYpaJbHBIM bubnuorexa [JOK
rmokasarejieM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HATYpaJTbHBIM bubnuorexa [JOK
rmokasarejiemM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypalbHBIM
mokasarejeM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLEHTHI U3 PEATbHON MPAKTHKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLEHTHI U3 PEATbHOUN MPAKTUKH
19 [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEJIU HATYpAJIbHBIX YUCET
20 [Ipu3Haku 1eIMMOCTH, Pa3JIOKECHUS
Ha MHO>KUTEIU HATYpAJIbHBIX YUCET
21 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOMoOPIUOHATBHOCTH
29 Peanbnsbie 3aBucumoctu. [Ipsmas u
oOpaTHast MpOMoOPIMOHATBHOCTH
23 Peanbubie 3aBucumoctu. lpsamas u
oOpaTHast MPOMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas u

18



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOpaTHast MPOMOPIHMOHATBHOCTH

KonTtposnsHas paboTa o teme

25 " " 1
PanmonanbHbie ynciia
26 BykBeHHbIE BbIpaKEHUS brbmmorexa [OK
https://m.edsoo.ru/7f41feec
27 Dopmynbl
28 DopmyITsl
29 [lepemennsie. JlomycTuMbIe 3HAUEHUS
TIePEMEHHBIX
[IpeobpazoBaHue OYKBEHHBIX
30 BBIPAKEHUH, paCKpbITHE CKOOOK U bubnmorexa [JOK
https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TIOJJOOHBIX ClIaraeMbIX
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamI;HHﬁ, paCKpZII;He CKOOOK 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f41fd70
MpUBEACHHE MOIOOHBIX CIaraeMbIX
[IpeobpazoBaHue OYKBEHHBIX
32 BBIpAKEHUH, paCKPBITHE CKOOOK U
MpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pAaCKPBITHE CKOOOK U
MIpUBEACHNE MOJIOOHBIX CIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
MOKa3aTesnemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

37 Morosretibt https://m.edsoo.ru/7f42276e

bubnuorexa [JOK
38 Moroterb: https://m.edsocI)_.[ ru/7f422930

39 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuotexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

m DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2

47 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOTOYJICHOB Ha bubmuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312

49 PasnoxeHne MHOro4I€HOB Ha bu6mmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe

50 Pa3noxeHre MHOTOUYJIEHOB Ha bubmmorexa [JOK

https://m.edsoo.ru/7f4239de
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https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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https://m.edsoo.ru/7f4239de

MHOXHTCIIN

PaznoxeHne MHOTOYWIEHOB Ha

ol
MHOXHUTEIHN
59 KonTtposnsHas paboTa o teme 1
" AnreOpanyeckue BbIpakeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHus YpaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHH
JIuHeitHoe ypaBHEHUE C OJTHOU
o4 MEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneitHOe ypaBHEHHE C OJTHOU
55 MIEPEMEHHOMH, pelIeHne TMHEHHbIX bubnmorexa [JOK
N https://m.edsoo.ru/7f420482
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJTHOM
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHU U
57 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3amaq ¢ MOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aa4 ¢ mOMOIIIBIO bubmuoreka [JOK
yYpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeliHOE ypaBHEHHE C ABYMS bubnuoreka [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

62 JluneitHoe ypaBHEHUE C IBYMSI bubnmoreka [JOK
NIEpEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX YpaBHEHUI bubnuorexa [JOK
C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JTMHEHHBIX YpaBHEHUM
C ABYMsI IEPEMEHHBIMH
65 Cucrema ByX JIMHEHHBIX YpaBHEHHM
C ABYMsI TIEPEMEHHBIMH
66 Cucrema ByX JTUHEHHBIX YpaBHEHHH
C ABYyMsI IEPEMEHHBIMH
67 Pemenne cucrem ypaBHeHHIH bubnmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHUH bubmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHUI Bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHUMH
71 Pemenne cucrem ypaBHeHUI
7 KonTtponpHas padoTa o teme 1 bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsMoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnunoreka [JOK
74 HHeroBbIe MpoMErKy I https:// m.edsocl)l. ru/7f41dff2
75 YucnoBele IPOMEXYTKH
76 PaccrosiHue Mexy IByMSI TOUKAMH

KOOPAMHATHOU MPSAMON
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https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Paccrosnue mexay 1ByMs TOYKaMH

" KOOPAMHATHOU NPSIMOK
78 [IpssMoyroipHas cucTeMa KOOpAUHAT bubnuorexa [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyroipHas cucTeMa KOOpAUHAT bubnuorexa [JOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKoB, 3aaHHBIX bubnnorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKkoB, 3aaHHBIX bubnuorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadmkoB, 3aJaHHBIX
dbopmynamu
83 Urenue rpauKkoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(l)I:IKOB peanbHBIX
3aBUCHUMOCTEN
bubnuoreka [JOK
8 Honstie gymicuin https:// m.edsoc%.I ru/7f41ef06
86 I'paduk dyaxmIm
N . bubnuoreka [JOK
87 Cotictsa gy https:// m.edsoc%.I ru/7f41f078
N . bubnunoreka [JOK
88 Crotictsa Qymicuii https:// m.edsocl)l. ru/7f41fife
. bubnunoreka [JOK
89 Juneitnas pyniuis https:// m.edsocl)l. ru/7f427282
. bubnunoreka [JOK
%0 Juneitnas pyniuis https:// m.edsocI)_.[ ru/7f427412
91 IToctpoenue rpaduka JIMHEHHOM bubnuorexa LIOK
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https://m.edsoo.ru/7f41ed80
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GbyHKITII

https://m.edsoo.ru/7f426d1le

92

[TocTpoenwue rpaduka TuHEHHON
GbyHKITIT

93

I'padux pynkmm y =[x|

94

I'padux pynkmm y =[x|

95

KonTponsnas pabora no teme
"Koopnunats! u rpapuku. OyHkuun"
/ Becepoccuiickas mpoBepoyHast
pabota

bubmmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

Nrorosas koHTposibHas padoTa /
Bcepoccuiickas mpoBepouHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001enne
3HAHUH

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001meHnne
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjacca, 00001eHne
3HAHUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX TIOHITHH H
METOJI0B Kypca 7 Kiacca, 00001menue
3HAHUH

101

[ToBTOpEHNE OCHOBHBIX MOHITHH U
METOJIOB Kypca 7 Kiacca, 06001ieH1e
3HAaHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX MOHITHH U
METO/JIOB Kypca 7 Kiacca, 000011eH1e

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a900
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3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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8 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

CreneHs ¢ HaTypalbHBIM
nokasareneM. OIHOWIEH.
MHuoroujieHnl U IeHCTBUS HAJT HUMHU.

bubmmoreka [IOK
https://m.edsoo.ru/7f42d452

@opMyIBI COKPALLIEHHOTO
yMHOXeHUs. Paznoxenue
MHOTI'OYJICHA HA MHOXXUTCJIN.

bu6moreka [IOK
https://m.edsoo.ru/7f42eaaa

JIuHeitHoe ypaBHEHHE C OJTHOU
nepeMeHHON. CHUCTEMBI JTMHEUHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMHU.

PaHI/IOHaJ'II)HBIC BBIPpAXKCHUS.
,Z[OHYCTI/IMI)IG 3HA4YCHUA ICPEMCHHEBIX,
BXOJAIIUX B anre6pa1/1qe(:1<ne
BBIPpAXKCHMUA.

Anrebpaunveckas 1po0b. OCHOBHOE
CBOWCTBO Jpo0OH.

Anrebpandeckas IpoOb.
CokpaieHue po0oei.

Coxkpaienue apobeit. [Ipumenenue
CBOMCTBa U1 MpeoOpa3oBaHUs
Ipooeii.

Crno>xeHue ¥ BEIYUTAHHE
anreOpandeckux pooeii ¢
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OJMHAKOBBIMHU 3HAMCHATCIISIMU.

Cio)xeHne U BBIYUTAHHE
anreOpandeckux Ipooeii ¢

o MIPOTHUBOTIOJIOKHBIMH
3HAMCHATEIISIMH.
JleticTBus ¢ anreOpanyecKuMu
10 IpOOSIMU: CIIO)KCHHUE U BHIYUTAHUE bubnmorexa LOK
. https://m.edsoo.ru/7f42d862
npoOeit ¢ pa3HBIMU 3HAMEHATEIISIMH.

11 CrnoxeHue ¥ BEIYUTAHUE bubnuorexa [JOK
anreOpanvecKux IpooOei. https://m.edsoo.ru/7f42d862

12 YMHoxenue apooeit. Bozsenenune bu6moreka [IOK
JIpoOu B CTEIEHb. https://m.edsoo.ru/7f42dd26

13 Jlenenne npooeid. bu6moreka [IOK

https://m.edsoo.ru/7f42ded4

14 YMHoxeHue apooeit. Bo3senenue bubnuoreka [IOK
IpoOu B CTEICHb. https://m.edsoo.ru/7f42e0be
[IpeoGpa3oBanue paroOHaNIbHbBIX

15 BLI:pamI;HI/Iﬁ, conegxcamnx Eubmrorexa HOK

https://m.edsoo.ru/7f42e262
anredpanvecKue Apoomu.

16 [IpeoOpazoBaHue BhIpaKEHUH, bubnuoreka [JOK
coJiepKalux aareopandeckue apoou. https://m.edsoo.ru/7f4354a4
[IpeoOpa3oBanue BoIpaKkeHUH,
coJiepKaluXx anredpandyeckue Ipoou.

BripakeHue nepeMeHHbIX U3 Bu6nuorexa [TOK

17 dopmy (pusuueckux, https://m.edso0.ru/7f436098
T€OMETPHUECKUX, OMUCHIBAIOIINX
OBITOBBIC CUTYAITHH).

18 KonTponpHas padota Nel 1 bubnuorexa [IOK
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«AJNTeOpanyeCcKre BIPAKCHHUSI.
AnreOpandeckast JpoOby.

https://m.edsoo.ru/7f435648

AHanu3 KOHTPOJIbHOM pabOTHI.

19 PaGora Han ommbkamu. OnpeneneHue bubmuoreka [JOK
CTEIEHU C LEJIbIM OTPHUIATEIbHBIM https://m.edso0.ru/7f435648
MoKa3aTeseM.

20 3aauy Ha BHIYMCIIEHUE CTEIIEHU C bubnuorexa [JOK
[EJIEIM IOKa3aTeIIEM. https://m.edsoo.ru/7f435648

21 CBoiiCTBa CTENEHU C IEJTBIM bubnuoreka [JOK
IIOKa3aTeseM. https://m.edsoo.ru/7f43599a
[IpuMeHeHne CBOWCTB CTETIEHHU C

22 L[eJIBIM TIOKa3aTeNIeM MPH pelIeHnN bubnmorexa [JOK

https://m.edsoo.ru/7f435ed6
3azad.
[IpumeHeHre CBOMCTB CTENEHH C

23 LIETTBIM TIOKa3aTesIeM MIPHU PeIIeHUN
3azad.

24 CraHnapTHBIN BUJ YKCIa.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T 3JEMEHTAPHBIX YACTHI] JI0

25 KO(?MI/I(LIGCKI/IX 06Le£TOB), e Brbmioreka LJOK
JUTHTETBHOCTD TIPOTIECCOB B https://m.edsoo.ru/7f42fd38
OKPY’KaIOIlIeM MUpE.

26 Panmonaneusie yuciaa. [loustue 00 bu6mmoreka [JOK
HppallMOHAIBHOM YHCIIE. https://m.edsoo.ru/7f42fd38

97 HppanuonansHble yncia. bubnunoreka [JOK
JleicTBUTENbHBIE YHCTA. https://m.edsoo.ru/7f42ec80

28 CpaBHEHME IEUCTBUTENBHBIX YHCEIL. bubnuoreka [JOK

https://m.edsoo.ru/7f430382

29 KBanparsble KOpHH.
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ApupmeTrnuecKii KBapaTHBIN
KOpPEeHb U3 YUCIIA.

ApupMeTHIeCcKIii KBaIpaTHBINA

30
KOpEHb.
Haxoxnenue 3HaueHus
apru(METHIECKOTO KBAIPATHOTO Bu6mmorexa IJOK
31 KOpHs M3 yncina. Mcnone3oBanne httns-//m.ed 171430866
Ta6IHIEL ttps://m.edsoo.ru e
KBaJpaToB.
30 YpaBHeHnue x2 = a. bubnuorexa [JOK
https://m.edsoo.ru/7f430a8a
Haxosxnenue npuOImKeHHBIX
33 3HA4YEHMI KBAIPATHOTO KOPHSI. bubnuoreka [IOK
JlecsTnaHbIe PUOTIKEHUS https://m.edsoo.ru/7f430f44
MppallMOHANILHBIX YHCEl.
34 KBanpaTHbiii KOpeHb U3 bubnuoreka [IOK
MIPOU3BEICHUSI U IPOOH. https://m.edsoo.ru/7f430f44
35 KBanpaTHbIii KOpEHb U3 CTEIICHU. bubmuorexa [JOK
https://m.edsoo.ru/7f43128c
CBoiicTBa apr(pMETHIECKOTO
36 KBaJPaTHOTO KOPHS M UX bubmmorexa [IOK
P P https://m.edsoo.ru/7f4315c0
MIPUMEHEHHE B BHIYHCICHUSIX.
Brinecenre MHOXKHUTES 32 3HAK
bubnuoreka [JOK
37 KOpHs. BHECEHHE MHOKUTEIS 1101
https://m.edsoo.ru/7f4318c2
3HAK KOPHSL.
38 IIpeobpa3oBaHue BbIpaKEHUH, bubnuorexa [IOK
COAEpKAIIUX KBAIPAaTHbIE KOPHHU. https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBaHue BbIpaKEHUH, bubnuorexa LIOK

COJACPpKAIUX KBAAPATHBIC KOPHHU.

https://m.edsoo.ru/7f43259c

29



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

KonTtponpsHas padota Ne2

bubmuoreka [JOK

40 1
«KBazgpaTHble KOpHI». https://m.edso0.ru/7f432736
AHanu3 KOHTPOJIbHOM pabOTHI.
a1 Pabora Hag ommbkamu. KBagparnoe bubmuoreka [JOK
ypaBHeHue. HenouiHble KBapaTHbIE https://m.edsoo.ru/7f432736
ypaBHEHUSI.
42 Penrenne HeMoOMHBIX KBaJpaTHBIX bubnuorexa [JOK
YpaBHEHUU. https://m.edso0.ru/7f431d36
43 Popmyia KOpHEHW KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHHUS. https://m.edsoo.ru/7f42eela
44 Pemrenne kBagpaTHbIX ypaBHEHUH 110 bubnuoreka [IOK
dhopmyre. https://m.edsoo.ru/7f42eela
[Tpumenenne Gopmysibl KOpHEH
45 KBpa aTHOTO ; al:];H}e,HI/IH npn bubnmorexa [JOK
P M P . https://m.edsoo.ru/7f42eela
pElIeHUN KBaIpaTHBIX YPaBHEHUH.
46 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
KBaJIpaTHBIX YPaBHEHUM. https://m.edsoo.ru/7f42f158
Pemenue TekcToBBIX 337124 €
47 TTOMOIIIBIO KBAIPATHBIX YpaBHEHUI bubmorexa HOK
& P ’ https://m.edsoo.ru/7f42f3f6
Uctopus pa3Butus anreOpsl.
Teopema Buera. [Ipumenenue
bubmuoreka [JOK
48 Teopembl Buera u Teopemsl,
. https://m.edsoo.ru/7f42f5a4
obpatHoli Teopeme Buera.
49 Pemenue ypaBHeHUH, CBOAAIMXCS K bubnuoreka [IOK
JIMHEHHBIM U KBaJpaTHBIM. https://m.edsoo.ru/7f42fef0
Pemenue ypaBHeHMM, CBOAAIMXCA K
P e bubnmuoreka [JOK
50 KBaJpaTHbIM. bukBaipaTHbIE

YpaBHCHUA.

https://m.edsoo.ru/7f430076
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Pemenne 1poOHBIX pallMOHATBHBIX

bubmuoreka [JOK

>1 YpaBHEHUH. https://m.edso0.ru/7f43c542
52 Pemenue npocrelmux ApoOHbIX bubnuorexa [JOK
palMOHANBHBIX YPABHEHUM. https://m.edso0.ru/7f43c3d0
53 Pemenue 3ama4 ¢ momompio bubmmoreka [{OK
palMOHANBHBIX YPABHEHUM. https://m.edso0.ru/7f4328c6
54 Pemenne 3ama4 ¢ momMompio bubmmoreka [{OK
palMOHANBHBIX YPABHEHUH. https://m.edsoo0.ru/7f432b6e
55 KonTtponsnas pabora Ne3 no teme 1 bubnuorexa [JOK
«KBagpaTHbie ypaBHEHHUS. https://m.edsoo.ru/7f42f75c
AHanu3 KOHTPOJIbHOM pabOTHI.
56 Ksagparnslii Tpexunes. Kopau bubnmorexa [JOK
https://m.edsoo.ru/7f42f8f6
KBaJPaTHOTO TPeX4JIeHa.
57 PaznoxkeHnue kBaipaTHOrO TpexXusieHa bubnuoreka [IOK
Ha MHOXUTEIH. https://m.edsoo.ru/7f4301f2
Pemenue 3aga4 Ha pazioxeHue
58 KBaJPaTHOTO TpeX4eHa Ha
MHOKHUTEJIH.
59 Pa3noxxenue KBaJpaTHOTO TpexuIeHa
Ha MHOKUTEJIH.
50 Pa3noxxeHue KBaJ[paTHOTO Tpex4uaeHa
Ha MHOKUTEJIH.
61 JluneitHOe ypaBHEHHE C ABYMS
MIEPEeMEHHBIMU U €T0 IrpaduK.
62 IIpuMepsl perieHuss ypaBHEHUM B
LETIBIX YHUCIIAX.
63 Pemrenne cucrem IByX TUHEHHBIX
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YPaBHEHUH C ABYMsI [IEPEMEHHBIMMU.
Pemenne noacTaHOBKOM.

64

Pemenue cucremsl criocodoom
MMOJICTAHOBK.

65

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pemenne cioxeHuem.

66

[Ipumepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU.

bubmmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

Pemrenne cucrem HeMMHEWHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMH.

bu6moreka [IOK
https://m.edsoo.ru/7f43d6d6

68

I'padmueckas nnTEeprperanys
YpaBHEHMsI C ABYMsI IEPEMEHHBIMU U
CHUCTEM YpaBHEHUU C IByMS
NEPEMEHHBIMH.

69

Pemrenye TekCTOBBIX 3a7a4 C
MTOMOIIIBIO CUCTEM YpaBHEHUH.
AnreOpanveckuii crocoo.

70

Pemenne TekCTOBBIX 3a1a4 C
IIOMOIIIBKO CUCTEM ypaBHCHHﬁ.

71

Pemenune TeKCTOBBIX 3a7a4 C
IIOMOIIBKO CUCTEM ypaBHeHHﬁ.

72

O06006maronui ypok no Teme
«YpaBHCHUS U HEPABEHCTBA.
Cucrembl ypaBHEHU

73

KonTtponeHas padota Ne4 o teme
«CHCcTeMBI ypaBHEHUI.
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HucnoBble HEPABEHCTBA.

74 Jloka3aTenbCTBO YUCIOBBIX U Bubmmorexa LIOK
https://m.edsoo.ru/7f42c692
anreOpanveckux HEPaBEHCTB.
75 CBoiICTBa YHCIIOBBIX HEPABEHCTB. bubnuoreka [JOK
https://m.edsoo.ru/7f42c840
76 [IpumeHeHre CBOMCTB YHCIIOBBIX
HEPABEHCTB NPU PEIICHUH 3a71a4.
77 HepageHcTBa ¢ 0/1HOM IEPEMEHHON. bubnuorexa [JOK
YHucnoBble MPOMEKYTKH. https://m.edsoo0.ru/7f42cb88
78 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubmuorexa [JOK
IIEPEMEHHOM U UX pELICHUE. https://m.edsoo.ru/7f42cd2c
Penrenne nuHENHBIX HEPABEHCTB C
79 o/1HO nepemeHHON. M300pakeHue
peuieHust TMHENHOTO HEPABEHCTBA
Ha YUCJIOBOU MPSAMOIA.
80 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOM EPEMEHHOM U X PEUICHHUE. https://m.edsoo.ru/7f42c9e4
81 Pemenue cucteM HEpaBEHCTB C bubnuoreka [JOK
OJIHOM IEPEMEHHOM. https://m.edsoo.ru/7f42c9e4
Pemenue cuctem TMHEHHBIX
HEpPABEHCTB C OJIHOW MEPEMEHHOM.
82 I/1306pa>KeHHe penieHns CUCTEMbI
JIMHEWHBIX HEPABEHCTB Ha YUCIOBOI
MPSMOH.
83 KonTtponsnas pabora Ne5 mo teme bubnunoreka [JOK
«HepaseHcTBay. https://m.edso0.ru/7f433c12
[Tonstue kuuu. O6nacThb
by . bubnuorexa [IOK
84 ONpeNeNEeHUs U MHOYKECTBO 3HAYEHUI

GbyHKIUH.

https://m.edsoo.ru/7f433d84
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85

CriocoObI 3a1aHust PYHKITHIA.

I'paduk pynkuuu. CoiicTBa

86 GyHKIMH, UX 0TOOpaKeHHE Ha
rpaguke.
87 [IpsiMast mponOpLMOHAIBHOCTD U €€
rpaduk.
88 Oynkims y = k-u ee rpaduk.
x
89 UreHue 1 MOCTpOCHUE TPAPHKOB.
90 [Ipumeps! rpagukoB GyHKUINH, bubnuoreka [IOK
OTPAKAIOIINX PEATBHBIE TPOLIECCHI. https://m.edsoo.ru/7f434bbc
o1 OyHKIMN y = X2 U y = X3 U UX
rpadukH.
92 Oyuxums y = Vx. Oyrxuus y = [x|. bubmuorexa [JOK
https://m.edsoo.ru/7f4343e2
93 I'paduaeckoe perneHne ypaBHEHHI. bubmuorexa [JOK
https://m.edso0.ru/7f434572
94 O06o0maronuii ypok 1mo Teme bubnnoreka [JOK
«DyHKIHW. https://m.edsoo.ru/7f434d38
95 O06o0maronuii ypok 1mo Teme bubnuoreka [JOK
«DyHKIUN. https://m.edsoo.ru/7f4371aa
[ToBTOpenue. [IpeobpazoBanue
96 BBIpKEHUH, COJIepIKAIINX Bubmorexa OK
https://m.edsoo.ru/7f434eb4
anreOpanvecKue aApoou.
97 NosTopeHue. CTeneHsb € LuenbIMm
noKasaTesiem.
98 IToBTOpenue. KBanpaTHble KOpHH. bubnuorexa [IOK
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https://m.edsoo.ru/7f43736¢

99 [ToBTopenue. KBanpaTtusie 1 bubmuorexa [IOK
YpaBHEHHUS. https://m.edsoo.ru/7f437510

100 KonTtponeHast padota Ne6 (nutorosas) 1 bubnuorexa [JOK
https://m.edsoo.ru/7f4376b4

101 [ToBTOpenue. Pemenue TeKCTOBBIX 1 bubnuorexa [JOK
3az1a4. https://m.edsoo.ru/7f4360b88

102 [ToBTOpeHue. Pemenue TeKCTOBBIX 1 bubnnorexa [JOK
3az1a4. https://m.edso0.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 102 6

[TPOI'PAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HWppalMOHAIIBHBIEC YHCIIA, KOHEUHBIE U
OECKOHEYHBIE JIECATUYHBIC IpOOH

MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCEIT,
JIENCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEYHBIC JIECATUYHBIC IPOOH

B3aumHO 01HO3HaYHOE COOTBETCTBHE
MEXAY MHOKECTBOM JIEHCTBUTEIBbHBIX
YKcesl 1 MHOXECTBOM TOUYEK
KOOPJIMHATHOM MPSIMOI

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apupMeTHYECKUE IEHCTBHUSI C
IENCTBUTEIHHBIMU YUCIIAMU

[TpubmmkEHHOE 3HAUCHNUE BETUYHHBI,
TOYHOCTH MPUOIIMKEHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipuknnka v OLlEeHKa pe3yabTaTOB
BBIUMCIIEHUI

[Ipukuaka v oieHKa pe3yJbTaToB
BBIUMCIIEHUN

10

JInneiiHoe ypaBHeHue. Pemienue

bu6mmorex [HOK
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YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiiHoe ypaBHeHue. Pemenue

11
YPaBHEHUH, CBOJIAIINUXCSA K JIMHEHHBIM
KBagparHoe ypaBHenue. Penmenue Bu6 OK
. OTEKa
12 ypaBHEHUH, CBOISIIMXCS K nommoreka L{
axpa https://m.edso0.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue
. bubnuoreka [JOK
13 YpaBHEHUH, CBOISAIINXCS K 1
I — https://m.edsoo.ru/7f43c542
KB
bubmuorexa [JOK
14 bukBanpaTHbie ypaBHEHUS A
https://m.edso0.ru/7f43c3d0
bubnuoreka [IOK
15 bukBanpaTHbie ypaBHEHUS nommoreka L1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOU CTENEeHEen
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl penieHns: ypaBHEHUM
17 TpeThel U 4eTBEPTOMU CTENeHEeH
Pa3yIoKEHUEM Ha MHOKUTEIN
18 Pemenne npoOHO-paiOHATBHBIX bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHATBHBIX bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Peurenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
21 Pemnrenne TekcTOBBIX 3a7a4
anredpanvdeckuM MeTOJ0M
22 Pemrenne TekCcTOBBIX 3a1a4
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anredpanvdeckuM METOI0M

KonTtposnsHas paboTa o teme

23 " . . 1
YpaBHEHHsI C OJHOU IEPEMEHHOU
24 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IBYMsI IEPEMEHHBIMU U bubnuorexa [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema ByX JTUHEHHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMH U €€ pereHne
27 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C ABYMs TIEPEMEHHBIMH U €€ perieHne
9 Cucrema 1ByX JINHEVHBIX YPAaBHEHUI
8 C ABYMs TIEPEMEHHBIMH U €€ pereHne
29 CucreMa IByX JTUHEUHBIX YPABHEHHI
C ABYMsI IEPEMEHHBIMU U €€ pelieHue
Pemenue cucreMm nB aBHCHHI,
30 OJIHO U3 KOTOPBIX J'II/I}II-IXC;EIOC, a apyroe bubmorexa IOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENIEHU
Pemenue cucreMm aB aBHCHHI,
31 OJIHO U3 KOTOPBIX J'II/I}I’-IXC;SIOC, a apyroe bubmmorexa [TOK
B https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENIEHU
Pewienne cucrem IByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpOU CTENEHU
Pemienne cucrem ByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe

— BTOPOH CTEIICHU
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I'paduueckast UHTEpIIpETAIIS

34 CHUCTEMBI YpaBHEHUM C IByMsI
NepeMEHHBIMU
35 Pemenue TekCTOBBIX 33124
anreOpandeckuM crocobom
36 Pemenue TekCTOBBIX 33124
anredpanvdeckumM crnocooom
37 KonTponbHas pabora o teme 1
"CucreMbl ypaBHEeHH"
38 YucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBsle HEPaBEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJTHOM bubnuoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
44 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX pELICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELIECHUE
46 KBanparHble HEpaBeHCTBA U UX bubnuoreka LIOK

pelieHue

https://m.edsoo.ru/7f43b098
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47 KBanparHble HEpaBeHCTBA U UX bu6morexa [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HepaBEHCTBA U HIX
pelieHue
50 KBanpaTHbie HepaBEeHCTBA U HIX
pelieHue
I'padmueckas nHTepnperanus
o1 HIe)pieHCTB u CI/ICTEMpHep;IBeHCTB c Bubnuorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMHU
I'padmueckas nHTEepHperanys
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtponsHas paboTa o Teme 1
"Hepasencrna"
54 Ksangparnunas pynkmnus, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 Ksangparnunas pynkmous, e€ rpadux u bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/7f439842
56 Ksanparuunas ¢pyukmus, e€ rpaduk u bubmuoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpIMHATHI BEPIITHHBI bubnunoreka [JOK
1mapaboJibl, 0Cb CHMMETPHH MapadOoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapaboa, KOOpAUHATHI BEPIIUHEI bubnuorexa [IOK
napaboJibl, 0Cb CHUMMETPUH apaloJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosa, KOOpAUHATHI BEPIIUHEI Bubmmorexa LIOK

https://m.edsoo.ru/7f43alac
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napa0oJIbl, 0Cb CUMMETPUH 11apadoJIbl

60 [Tapaboma, KOOPAWHATHI BEPIIUHEI bubmuorexa [IOK
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapaboa, KOOpAWHATHI BEPIIUHEI bubnuorexa [JOK
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl https://m.edsoo.ru/7f43a526
62 [TapaGoua, KOOpAMHATHI BEPLIMHBI
napaboJibl, 0Cb CAMMETPHUH NapadoIbl
63 I'paduku pynkmmii: y = KX, y = kx +
b, y=k/X, y=x3, y=vX, y=|x|
64 I'paduku pynkumit: y = kx, y=kx +
b, y=K/x, y=x3, y=vX, y=|x|
65 I'paduku pynkumit: y = kx, y=kx +
b, y=K/x, y=x8, y=vX, y=|X|
66 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=|x|
67 I'paduku pynkumit: y = kx, y=kx +
b, y=Kk/x, y=x3, y=vX, y=|X|
68 I'padukn dynkumii: y = kx, y =kx +
b, y=k/X, y=x3, y=vX, y=|X|
69 KonTtponpHas padoTa o teme 1 bubnuoreka [JOK
"®yHkunn" https://m.edsoo.ru/7f43ab84
70 [lonsarue yncmoBoit bubnuoreka [JOK
HOCJIEI0BATEIbHOCTHU https://m.edsoo.ru/7f43e6¢c6
3amaHue mociae10BaTeIbHOCTH
71 PEeKyppeHTHOI GopmyIoit u bubmiorexa LIOK
N https://m.edsoo.ru/7f43ebda
¢bopmynoit N-ro uieHa
72 Apugpmernueckas 1 reoMeTpudecKas bubnuorexa LIOK

41



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

Iporpeccuun

https://m.edsoo.ru/7f43ed7e

73

ApudpmeTrueckas ¥ reoMeTpuyecKas
Iporpeccuun

bubmuoreka [JOK
https://m.edsoo.ru/7f43f3b4

74

@opMyibl N-To 4iIeHa
apu(PMEeTHIECKON 1 TeOMETPHUSCKON
IIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43f58a

75

@opMyItbl N-To 4IeHa
apuMETUYECKON U TEOMETPUUECKON
IIPOTPECCUM, CyMMBI ITEPBBIX N
YJIEHOB

bubmmoreka [{OK
https://m.edsoo.ru/7f43ef2c

76

@opMyItbl N-To 4iIeHa
apruMETUYECKON U TEOMETPUUECKON
MPOrpeCCUid, CyMMBI MEPBBIX N
YJIEHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f0c6

77

®opmyibl N-TO YieHa
apuMETHUECKON U TEOMETPUUECKON
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

®opmysbl N-ro ujaeHa
apuMETUYECKON U TEOMETPUUECKON
MIPOrpecCUid, CyMMBbI MEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHue 4ieHoB
apu(pMeTHYECKONH U TeOMEeTPUIECKOM
IIPOrpeccuil TOUKaMy Ha
KOOPJIMHATHON IJIOCKOCTH

80

N300pakeHue 4ieHoB
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apuMeTHUIECKO 1 TeOMETPHUECKON
IIPOrpeccuil TOYKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

81

JIMHENHBII 1 DKCIIOHEHITUAIbHBIN
poct

82

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble POLIEHTHI

bubmmoreka [{OK
https://m.edsoo.ru/7f4401a6

84

KonTponbnas paborta o teme
"UucoBElIe IIOCIEI0BaTeILHOCTH "

bu6moreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTeMaTH3allusI 3HaHUH. 3aIuCh,
CpaBHEHUE, JIEUCTBUS C
JIEMCTBUTEIIFHBIMU YMCIIAMU,
YUCTIOBas mpsiMast

86

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3Hanui. [IpoieHTsl,
OTHOIIICHHUSI, POTIOPITUN

87

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTHU3aLMsA 3HAHWIA.
Oxpyriienue, npuOIMKeHne, OleHKa

88

[ToBTOpEeHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenne
TEKCTOBBIX 337124 aprU(PMETHUESCKUM
CII0co00M

bubnuoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEHue, 06001meHne U
cucTeMaTu3anus 3HaHuu. Pemenue

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 3a7[a4 apU(PMETUIECCKUM
CIIocoooM

[ToBTOpEHUe, 0600MIICHNE U
cucreMaru3anys 3Hanui. Pemenne

bubmmoreka [{OK

%0 TEKCTOBBIX 3a7[a4 apU(PMETUIECCKUM https://m.edsoo.ru/7f443fea
criocoOom
[ToBTOpEeHue, 0600IICHNE U

01 CHUCTEeMaTU3alrs 3HaHH. bubnuorexa [JOK
[TpeobpazoBanme aredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS
[ToBTOpEeHUE, 0600IIEHNE 1

92 CHUCTEeMaTH3alrs 3HaHU. bubmuorexa [JOK
[IpeoOpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE 1

93 CHCTEMAaTH3aLMs 3HAHUIA. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

94 CHCTEMAaTH3aLMs 3HAHUIA. bubmuoreka [JOK
[IpeoOpazoBanue aredpanyecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS
[ToBTOpEHUE, 0000IICHNE 1

95 cucreMaru3anus 3HaHui. OyHKINU: bubnunoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIII

96 [ToBTOpEHue, 06001meHne U bu6nmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. CDYHKI_II/II/II

https://m.edsoo.ru/7f444f44
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IIOCTPOCHHE, CBOMCTBA U3yYEHHBIX
byHKIII

97

[ToBTOpEHUe, 0600MIICHNE U
cucremaTusauus 3Hanuii. OyHkuu:
IIOCTPOCHHE, CBOMCTBA H3YYEHHBIX

byHKIII

bubmmoreka [{OK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHue, 0600IICHNE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX

byHKINNA

bubmmoreka [{OK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTH3aIs 3HAHWH.
I'padudaeckoe pemenre ypaBHEHUIN U
HX CUCTEM

bu6moreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
I'paduaeckoe pemenre ypaBHECHUN 1
HX CUCTEM

101

Hrorosas koHTposbHas paboTa

102

O000111eHNE U CUCTEMATU3ALMS
3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie npeMeTHbIe Pesy.IbTaThl 0CBOEHHs! OCHOBHOM
pesyabTATA o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYKCICHUS
11 BoinmonHATh,  coyeTass  yCTHbIE M NHCbMEHHBIE  NPUEMBI,
] apudmeTnyeckue AeUCTBUS C pallMOHAJIIbHBIMH YUCIIaMU
Haxomuth ~ 3HAaYeHWs]  YHUCIIOBBIX  BBIPAXKEHHM,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUMUCIICHHS 3HAU€HUH JAPOOHBIX
BBIPAKEHUH, coAepKaluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexomute oOT oaHOM (QopMbl 3amucu  Yucenl K  Apyroi
13 (mpeoOpa3zoBbIBaTh  JECSATUYHYHO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO 1po0Bb)
1.4 CpaBHMBATh U yIIOPSAAOYHUBATH PALIMOHAIBHBIE YNCIA
1.5 OKpyrIsTh yncina
BbInoNHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIEHUH, OLEHKY
1.6 3HQYEHUM YHCIOBBIX BBIPAKECHUW. BBIMOMHATH ACUCTBHS  CO
CTEINEHSIMU C HAaTYpaJIbHIMH MOKa3aTeIsIMU
17 [IpuMeHsAT NpHU3HAKK JEITUMOCTH, Ppa3JIOXKEHHE HAa MHOXHUTEIH
HaTypaJbHbIX YHCEI
Pemare  npakTUKO-OPUEHTHPOBAHHBIE  33JayM,  CBSA3aHHBIE C
OTHOILLIEHHEM BEJIMYMH, IPONOPLHOHATIBHOCTBIO BEJIMYMH,
1.8 NPOLIEHTaMH, HWHTEPIPETUPOBATh peE3ylIbTaThl pELIEHHUA 3a7ad ¢
y4€TOM OrpaHMUYCHMH, CBA3aHHBIX CO CBOWCTBAMM PaccMaTpUBAEMBbIX
00BEKTOB
2 AnreOpandeckue BbIpaKEHUs
21 Hcnonb3oBatk anreOpandyeckyrd TEPMUHOJOIMIO U CHUMBOJIHKY,
' IPUMEHSTH €€ B IIPOLIECCe OCBOEHMsI yUeOHOTO MaTepualia
29 Haxonute 3HadeHuss OyKBEHHBIX BBIPQKEHUH MpU  3aJaHHBIX
3HAYEHHUSX NTEPEMEHHBIX
23 BbimonHaTe npeoOpa3oBaHUs LEJIOT0 BBIPAXKEHUS B MHOTOUWIEH
IPUBEJICHUEM NOJOOHBIX CIIaraeMblX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHUE OJHOYJICHA HA MHOTOYIEH U MHOTrOWJIeHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (OpMyNIbl KBagpaTa CYMMBI M KBajpara
pa3HOCTH
OcymiecTBIATh pa3iioKEHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOXHTENS, TPYIIUPOBKH ClIaraeMbiXx,
npuMeHeHHs (OpMYIl COKpPAIIEHHOTO YMHOKEHUS
26 [TpumensaTh MpeoOpazoBaHKsi MHOTOUIEHOB JJIS PelICHUA PasiIHiHbIX
3a/1a4 U3 MaTEMATUKH, CMEXXHBIX IPEIMETOB, U3 PEAJIbHON PAKTUKHU
27 Hcnonb30BaTh CBONCTBA CTENEHEW C HATypalbHBIMU IOKA3aTEISIMU

JUIsl IpeoOpa30BaHuUs BBIPAXKEHHH
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3 YpaBHEHUS ¥ HEPABEHCTBA
Pewats sMHENHBIE YpaBHEHUsS C OJHOW IIEPEMEHHOMW, IIPUMEHSS
3.1 IpaBuJIa Mepexoaa OT UCXOJHOTO YPaBHEHMSI K PaBHOCUIIBHOMY €MY.
[IpoBepsiTh, SBIAETCS JIX YUCIO KOPHEM YPaBHEHUS
39 [IpumensTe rpaduyeckne MeETOAbl TPU  PEIICHUH JIMHEHHBIX
yYpaBHEHHU U MX CUCTEM
33 [TonOGupats mpuMeEpbI Map YUCed, SABISIOMINUXCS PEHICHUEM JTMHEHHOTO
' ypaBHEHHUS C IBYMs [TEPEMEHHBIMU
CTtpouTh B KOOPJMHATHON TUIOCKOCTH IrpaK TMHEHHOTO yPaBHEHHUS C
3.4 JBYMsI TIEPEMEHHBIMHU; TOJIB3YSACh TPAPHUKOM, MPUBOAUTH MPHUMEPHI
pelIeHus ypaBHEHHS
35 Pemrate cuctemsel ABYX JUHEHHBIX YPABHEHHUM C IBYMS IEPEMEHHBIMH,
] B TOM uucIie rpadpuyuecku
CocTaBnsaTh M pemarh JUHEHHOE YpaBHEHUE WM CHCTEMY JTMHEHHBIX
3.6 YpaBHEHUH 10 YCIOBUIO 331a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ MOJY4YEHHbIH pe3ybTarT
4 Koopaunats! u rpapuku. yHxiuu
N300paxkaTe Ha KOOPIMHATHOW MpPSIMOW TOYKH, COOTBETCTBYIOLIUE
4.1 3aJJaHHBIM KOOpIWHATaM, JIy9HW, OTPE3KH, WHTEPBAJbI, 3alHCHIBATH
YHCIIOBbIE MPOMEXKYTKU Ha alNreOpandeckoM si3bIKe
42 OTmeuyarb B KOOPJMHATHOH IUTOCKOCTH TOYKHA II0  3aJIaHHBIM
KOOpJIMHATaM
43 Crpouts rpaduku auHeHHBIX QyHKINNA. CTpouTh rpaduk GyHKIHH Y
=[x
OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEeMs, pPACCTOSHHE, ILIEeHY, KOJIMYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsi, 00hEM pabOThI
4.5 Haxomuth 3HaueHue HyHKIUHU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpPEICTaBICHUS U aHalIM3a
4.6 uHopMaIuy, HW3BJICKAaTh M HHTEPIPETUPOBATh HHGOPMAIMIO U3
rpauKOB peabHbBIX MPOLIECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
HpoBepsIeMOro IIpoBepsiembie Npe/MeTHbIe Pe3y.IbTATEI 0CBOEHHs OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Yucna 1 BBIYUCICHUS
Hcnonb3oBath  HayalbHble  TPEACTABICHHUS O  MHOMXECTBE
11 JeWCTBUTENBHBIX YHUCEN JUISI CPAaBHEHUs, OKPYTJICHHUSI U BBIUUCIICHHH,
n300paXkaTb JEWCTBUTENbHBIE 4YHCIAa TOYKAMH Ha KOOPIAMHATHOMN
psIMOi
[IpumensaTr mnoHATHE  apU(METHYECKOTO  KBAJPaTHOTO  KOPHS,
19 HaXOJUTh KBaJpaTHblE KOPHHU, MWCIOJB3ysd NpPU HEOOXOIUMOCTH
' KaJbKYJIATOP, BBIIOJHATH IPE0Opa30BaHUs BBIPAKEHUN, COAEPKAIINX
KBaJIpaTHbIE KOPHH, UCTOJIb3Ysl CBOMCTBA KOpHEH
1.3 Hcnonb3oBaTh 3amucd  OOJIBIIMX M MajblX YHCENI C MOMOIIBIO
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JECATUYHBIX JIpo0eii u creneHe yncia 10

AnreOpanyecKkie BhIPaKCHHS

2.1

[IpuMeHSTh TOHSTHE CTENEHU C IEJILIM MOKa3aTesieM, BBINOIHATh
MpeoOpa3oBaHMsl BBIPAKEHUH, COJCPKANUX CTCICHH C IEJIBIM
1I0Ka3aTesleM

2.2

BrInmonHATe  TOXIECTBEHHBIE  IMpeoOpa3oBaHUs  palMOHAIBHBIX
BBIPQKCHUII HA OCHOBE IMpaBWI JCWCTBUM HAJ MHOTOYIECHAMH U
anreOpandeckuMu ApoOsMu

2.3

PacknanpiBaTe KBapaTHBIA TPEXUIEH HA MHOKUATEIN

24

[IpumensTh mpeoOpa3oBaHusl BBIPAKEHHUNA ISl PELICHHUS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKHU

YpaBHEHHUs M HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS M PalMOHAIIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs
IIEpEMEHHBIMU

3.2

[IpoBoauTe mpoOCTEMIINE MCCIENOBAHUS YPAaBHEHUHM M CHUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduyecKux
Mpe/icTaBiIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa
yYpaBHEHUH pelleHus], €ClIU UMEET, TO CKOJIbKO, U MPOYEee)

3.3

[lepexomute OT cnoBecHOW  (opmynupoBKkM 3amadn K e
anredpanvyecko MOJIeNH C TMOMOIIbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl  YpPAaBHEHUH, MHTEPHPETUPOBaTH B  COOTBETCTBUU C
KOHTEKCTOM 33Jja4y IOJYyYEHHBIN pe3yabTaT

3.4

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPaBHEHUS, OLICHKH,
pelath JIMHEHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOU U MX CUCTEMBI,
naBaTh  IpauuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

DOyYHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIHMOHAIBHBIC TOHITUS U S3BIK
(TEpMHHBI, CUMBOJIMYECKHE OOO3HAYCHUS), OIPEIENIATh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHHWIO apryMEHTa, OINpPENeNiATh CBOWCTBA (YHKIIUU
1o e€ rpaduky

4.2

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUIA:
O0O=0/0

y=Kk/x, y =x?, y = X3, y = |X|, OnHCBIBaTh CBOMCTBA YMCIOBOU (DYHKIIUH
o e€ rpaduky

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1

Yuciaa 1 BEIYMCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAJIbHBIC
qucia

1.2

BrInoaHsaTh apI/I(I)MCTI/I‘-IeCKI/IC JENCTBHSA C palOHAJIIBHBIMH YHCJIIAMHU,
coucTad YCTHBIC M IMHMCBbMCHHBIC HpI/IéMBI, BBITNIOJIHATH BBIYUCIICHUA C
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HppaOHAJIbHBIMHA YU CJIAMU

1.3

HaxonuTe 3HauyeHusl creneHeld ¢ LENbIMU IOKAa3aTels MU M KOPHEH,
BBIYHCIISITh 3HAUEHUS] YUCIIOBBIX BBIPAKECHUN

1.4

OKpyryaTh 1eHCTBUTENbHBIE YKUCIIA, BBINOIHATh IPUKUIKY pe3yibTaTa
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAXKEHUI

YpaBHEHHsI U HEPABEHCTBA

2.1

Pemwrare  nuHENHBIE M KBAJApPAaTHBIE  YPAaBHEHHUs, YpPaBHEHMS,
CBOJSIILIMECS] K HUM, IPOCTEUIIINE JPOOHO-pAllMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemate cucreMsl IBYX JMHEHHBIX YPAaBHEHUH C JBYMs II€PEMEHHBIMU
U CHCTEMBI JIByX YPAaBHEHMH, B KOTOPBIX OJHO YPaBHEHHE HE SABIIACTCS
JMHEHHBIM

2.3

Pemate TexcToBBIE 3adaud alreOpanvecKuM CIOcoO0M C MOMOIIBIO
COCTaBJICHUSl YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs
INECPEMECHHBIMHA

24

[IpoBoauTe mpoCTEHIIME WCCIECIOBAHUS YpPaBHEHUM U CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, ycTaHaBINBaTh, UMEET JIM YpaBHEHUE WU
CUCTEeMa YpPaBHEHUM PEIlIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHEIE HCPaBCHCTBA, KBaaApaTHBIC HECPAaBCHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YHMCIOBOW MPSIMOM, 3aNHMCHIBATh
penieHue ¢ TOMOIIBI0 CHMBOJIOB

2.6

Pemarth cucTemMbl JHMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOUAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pakaTb pelIeHUE
CUCTEMbl HEpaBEHCTB Ha UYMCJIOBOM MPSMOM, 3alUChIBaTh pPEIICHHUE C
MTOMOIIBI0 CUMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33134

DOyHKIMU

3.1

Pacno3naBate  QyHKIMHM ~ W3y4eHHBIX  BHAOB.  [loka3wbiBaTh
CXEMAaTUYECKH PACIIOJI0KECHNE Ha KOOPMHATHOMN IIOCKOCTH rpaduKkoB
byukuui Buga: Y=kX, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBucumoctu ot
3HA4YCHHUH KOA(PDHUIIMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKITUH

3.2

[loka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha  KOOPIMHATHOU
MJIOCKOCTH TpadukoB ¢GyHKmui Buaa Yy = VX, Y = |X| ¥ omuChIBaTh
CBOMCTBa QPYHKIUI

3.3

Crpoutb u wu300pakarb CXeMaTH4YEeCKH TpaduKu KBaIPATUUHBIX
(GyHKIUH, ONUCHIBATH CBOWCTBA KBAJIPAaTUYHBIX (YHKIHUH IO HX
rpadgukam

3.4

Pacnio3naBare KBajpaTu4Hyto (QYHKLIHIO 1O (opMmyle, NPUBOIUTH
OpUMeEpbl KBaJpaTU4YHbIX (YHKIMH W3 peasbHOW KHU3HH, (PU3HKH,
TE€OMETPUU

ApI/I(I)MeTI/I‘{eCKaH H IrecOMETPUUICCKas NporpeCCuun

4.1

Pacnio3naBate apupMeTHYECKYIO0 U F€OMETPUYECKYIO ITPOTPECCHH MTPH
pa3HbIX croco0ax 3aaHus

4.2

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHUEM (GOpMyNI N-TO wieHa
apu(METHYECKOW U TeOMETPUYECKON MPOrpeccui, CyMMbI MEpBBIX N
YICHOB

4.3

I/I306pa)l(aTL YJICHBI IMMOCJIICA0OBATCIBbHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ
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IIJIOCKOCTH

4.4

Pewmrats 3amaum, CBSI3aHHBIE C YHUCIOBBIMH IOCIIEIOBATEIBHOCTMH, B
TOM 4YHCII€ 3aJadyd U3 PEATbHOW JKU3HM (C MCHOJIb30BAHUEM
KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJOTHIT)

50




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIC W JIECATHYHBIC, TIEPEX0] OT OJHOW (OPMBI 3aMUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
YIOPSI0YMBAHNE PAITMOHAIBHBIX YHCEIT
19 Apudmernueckue ASUCTBUS C pallMOHATBHBIMU YUCIIaMU. Perrenue 3amaq u3
pearbHOM MPAKTUKU HA YacTH, Ha IpoOu
13 Crenenb C HaTypalbHBIM TIOKa3aTelieM: OIpejelieHne, MpeoOpa3oBaHUe
BBIpAKEHUI HA OCHOBE OMPEICTICHUS, 3aMICh OOJIBIINX YUCEI
14 [IporieHThI, 3amUCh TMPOLIEHTOB B BHUE IpoOU U ApoOH B BHJIE MPOIICHTOB.
Tpu ocHOBHBIE 33a/1a4K Ha MPOIEHTHI, PEIICHHE 3a7a4 U3 PeaTbHON MPAKTUKH
15 [IpuMeHeHre TNPU3HAKOB  JEIUMOCTH, PAa3joKE€HHE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCET
16 Peanbuple  3aBucMMOCTH, B TOM  UHclae TpsMas ©u  oOpaTHas
MPOTIOPITUOHATBHOCTH
2 AnreOpandecKue BhIPAKCHHS
21 [TepemenHbIe, YUCTOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTuMble
3HAYCHHS TIEPEMEHHBIX
29 [IpencraBieHure 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUIE (DOPMYIBI.
Boruncnenus no hopmynam
23 [IpeoOpa3oBanrie  OYyKBEHHBIX  BBIPQKEHMH, TOXKIECTBEHHO  pPaBHbIE
BBIPAKEHUS
2.4 CBoiicTBa CTENEHH C HATYPaJIbHBIM MOKa3aTeIeM
o5 Opnounensl 1 MHOTOWIeHBl. CTeneHb MHorowieHa. Clo)keHue, BHIYMTAHUE,
YMHO>KE€HUE MHOTOYJICHOB
26 DopMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMbI M KBaJIpaT pa3HOCTH.
®dopmyra pa3HOCTH KBaapaToB. Pa3ioxeHre MHOrO4JIEHOB Ha MHOKUTENH
3 YpaBHeHus
31 YpaBHeHHe, KOpEHb YPaBHEHHS, NpaBuIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJILHOCTh YpaBHEHUI
32 JIuneliHoe ypaBHEHHE C S)L[Hoﬁ nepeMe}EHoﬁ, YUCJIO KOPHEH JMHEUHOTro
ypaBHEHUs, pellieHUE JIMHEHHBIX YPaBHEHHI
33 CocraBienue ypaBHevHI/II?I M0 YCIIOBHUIO 33/1ayu. PelieHue TeKCTOBBIX 3a/1ay C
MOMOIIBIO0 YPaBHEHUN
3.4 JluHeitHOe ypaBHEHHE C IBYMS MIEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JIMHEWHBIX YpPaBHEHUW C JABYMs NEepeMEHHbIMH. PelieHue
3.5 CUCTEM YpaBHEHHH criocoOOM MOJCTaHOBKH. [IpuMepsl pelieHus: TEeKCTOBBIX
3a/1a4 C TOMOILIbIO CUCTEM ypaBHEHUM
4 Koopaunats! u rpadpuku. @yHKIuu
4.1 KoopaunaTa ToukM Ha MpsMoi
492 Uucnossle MpoMeXyTKU. PaccTosiHie MeXIy JBYMs TOUKaMU KOOPAMHATHOM

psIMOM
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[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abcmucca u opauHaTa

4.3 TOYKU Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Ipumepsnt Fpil(bI/IKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB pearbHBIX
3aBHCUMOCTEH
4.5 [onsitue Gpynkun. ['paduk dpynkun. CBolicTBa QYHKITHIA
4.6 Jluneiinas Gynkums, e€ rpaduk. ['padux yaxumn y = [X|
47 Fpaqmqeci(oe peuieHue JIMHEHMHBIX YPaBHEHHM M CHCTEM JIMHEHHBIX
ypaBHEHUI
8 KVIACC
Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
11 Ksagparueiii xopenb u3 uucna. [loHsTHe 00 HppanMOHAIHHOM YHCIIE.
JlecsTHUHBIE TPUOIMKSHUST MPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAJpPAaTHBIX KOpPHEM M HMX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN W BBHIYHCICHUSM. JleHCTBUTEIHHBIC
qucia
1.3 CreneHsb C 1ebIM MokasaresieM 1 €€ cpoiicTBa. CTaHIapTHas 3alKCh Yucia
2 AnreOpandecKre BRIPaKCHHS
2.1 KBanpatublii TpéxusieH, pa3aoKeHHe KBaPaTHOTO TPEXWIEHA HA MHOXKUTEN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKCHHE, JICICHIE allreOpandecKkux Apooeit
2.4 PanrionanbHbpIE BRIpOKESHUS U UX TIPe0Opa3oBaHne
3 YpaBHEHUs 1 HEPABCHCTBA
31 KBampatnoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenue ypaBHeHUN, CBOAAIIUXCS K TUHEHHBIM U KBaIPATHBIM
3.3 [Ipocreiinme npoOHO-pallMOHANBHBIE YPaBHEHUS
I'padmyeckas unTepnpeTanuss ypaBHEHU C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JUHEHHBIX YpaBHEHHM ¢ IByMs nepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Pemienme TeKCTOBBIX 33724 anredpandeckum crocooom
3.6 YucnoBbie HEPABEHCTBA U X CBOICTBA
3.7 HepaBeHCTBO ¢ 01HOM ITepeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM MIEPEMEHHOU
3.10 CucteMbl IMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHON
4 OyHKIMH
41 Ilonstue ¢ynkuuun. OO6MacTe omNpefeaeHUs M MHOXKECTBO 3HAYCHHUH
¢ynkuuu. CrnocoObl 3ajaHus QyHKIUN
4.2 I'padux GpyHkimu. YreHue cBoicTB (pyHKIMU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINHM, OTPpaKAIOUINX peaIbHbIE MTPOIIECCHI
4.4 @DyHKIMHM, OMUCHIBAIOIIME TMPSIMYI0 U OOpaTHYIO MpPOIOPIHMOHAIbHBIE
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3aBHCHUMOCTH, UX I'pauKu

4.5 Oynkmmn y =X?, y = X8
4.6 Oyukimn y = [IX, Y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUH U CUCTEM YpaBHEHUN
9 KVIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 ParionanbHble  4ncna, HMppalMoOHAIbHbIE YWCIA, KOHEYHbIE M OECKOHEYHbIE
JeCITUYHbIE JPOOH
MHO0k€ecTBO AEWCTBUTEIBHBIX YNCEI, IEHCTBUTENIbHbIE YHCTIa KaK OECKOHEUHbIE
19 JecsITUUHbIe ApoOu. B3auMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]y MHOKECTBOM
NeMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
qucel
1.3 ApubmMeTnueckne TeUCTBUS C JCHCTBUTEILHBIMU YHCIAMHA
N3mepenus, npubiamwkenus, oleHKU. Pa3mepsl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUE
BEJIMYMHBI, TOYHOCTh NMpuommxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
PE3yJbTaTOB BBIUYMCICHUN
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 YpaBHEHHUsI C OJTHOM MEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOJAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOSIIMXCS K KBAIPATHBIM
24 BI/IKB"aI[pa;FHOG YpaBHEHHe. [Ipumepsl pelieHUs: ypaBHEHUW TpEThbed U
YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTENIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHECHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Peuienue cucrem IByX JUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU
29 PemeH“I/Ie CUCTEM JBYX YPaBHEHUH, OJIHO U3 KOTOPBIX JMHEHHOE, a JIpyroe —
BTOPOU CTENECHU
2.10 I'padmyeckas nHTEpIpeTALINs CUCTEMBI YPAaBHEHHI C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHeNHBIX HEPABEHCTB C OJJHOM EPEMEHHOU
2.14 Peurenne cucteM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOMN
2.15 KBanpaTHble HEPaBEHCTBA
216 I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHCTEM HEPABEHCTB C JIByMs
MIepEMEHHBIMU
3 OyHKIMH
31 KBampatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabGona, KoopAWHATHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHU apabOIIbI
3.2 I'paduku Gynkimii y=Kx, y=kx+b u ux coiictBa
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3.3 I'paduku pynkunmii y=K/x, y = X u ux cBocrBa
3.4 I'paduku QyHKIMIA , U KX CBOHCTBA
4 Hucnossle OCIEI0BATEILHOCTH
41 Omnpenenenue u crocoObl 33JaHUsl YUCIOBBIX IOCIIEAOBATEIbHOCTEH. 3a1anue
' MIOCJICZIOBATEIILHOCTH PEKYpPPEHTHOM (hopmyItoit u popmysoid N-To wieHa
42 Apudpmernueckas mporpeccus. Dopmynasl N-ro  wieHa apuPMETHUECKOH
IPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB
43 I'eomerpuueckas mnporpeccuss. Popmynsl N-ro  WIEHA T'€OMETPUUYECKON
IPOrPECCUH, CYMMBI IIEPBBIX N WICHOB
4.4 N300paxkeHne uneHOB apu(pMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
TOYKAaMH Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT
4.5 CnoskHbl€ MPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOYKECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, IepeBO, IHUKI, MPUMEHATh UX HPU PEUICHUU
3aJa4; yMEHHE HMCII0JIb30BaTh I'pauecKoe MPeICTaBICHUE MHOKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, P PELICHUU 3a]1a4
U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJAWUTH NPUMEPHl W KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHUS M OTPHIIAHUS BBICKA3bIBaHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSIMU . HaTypaJ'H)HOG qHuCJIo, HpOCTO@ 158
COCTaBHOE YHCJIO, JIETUMOCTh HATypalbHBIX YHCEN, TPHU3HAKH
JETMMOCTH, TIeJIO€ YHUCIIO0, MOIY/Ih YHCIIA, OOBIKHOBEHHAs Ipo0b W
JecsiTUYHasi poOb, CTaHAAPTHBIM BUJ YMCIa, PallMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE YHUCJIO0, apu(METUYECKU KBaJIpaTHBIM KOPCHD;
YMEHUE BBINMOJHATH JIEWCTBUS C  YUCIaMH, CpaBHUBATh U
yHOPSAIOYMBATh YHWCIA, MPEACTABIATh YHCIa Ha KOOPJIWHATHOMN
MPSIMOM, OKPYIJIATH YHWCJIA; YMEHHE JeNaTh MPUKHAKY W OICHKY
pe3ynbTaTa BEIYUCICHUN

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C LENBIM IOKa3aTelleM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOM CTEleHu
0oJbIIe EAWHUIIBI; YMEHHE BBINOJHATH pacdy€rTbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCJIE C HCIOJIb30BaHHEM (OpMYI pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATUSAMU: YHCIOBOE PAaBEHCTBO, ypaBHEHUE C
OJIHOW TEepeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEeHHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpOoOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM INEepeMEHHOW, CHCTEMbI
NBYX JMHEWHBIX ypaBHEHUH, JMHEWHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 3a]a4 U3 JAPYruX MNPEeIMETOB
M TIPaKTUYECKMX 3a/Jay; YMEHHME HCIOJb30BaTh KOOPAMHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHui
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIUS, rpaduk GyHKINUU, HYIU
¢byHKIHY, IIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAaUMEHbIIEe 3HAYCHUs
¢byHKIMY; yYMEHUE OIEpUpPOBATH HOHATHSIMHU: npsmMas
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MPONOPIHOHAIBHOCTh, JIMHEWHAass (YHKIUS, KBaApaTu4yHas (pyHKUIus,
oOpaTtHasi TPONMOPLUOHATIBHOCTH, TMapaboiia, rumepoona; yMmeHue
CTpouTh Tpaduku PyHKIUH, UCTIOTB30BATh TPa(UKH TSl OTIPEACTICHHS
CBOWMCTB IMPOIIECCOB M 3aBUCHMOCTEM, JJISl PELICHUS 3a/1ad U3 JAPYTUX
y4eOHBIX TPEIMETOB W PEAITbHOW KU3HH, YyMEHHE BBIPAXKATh
(dhopMynaMu 3aBUCUMOCTH M@Ky BETMYMHAMU

Ymenue OIIEpUpPOBATH HNOHSTUAMU: HOCJIEI0BATEIbHOCTD,
apupmeTHyecKkass W TeOMeTpUYecKas  IPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATENLHOCTEH, (POPMYIBI CyMMBI H
oOmiero 4ieHa MpU pelIeHUM 3a/1a4, B TOM YHUCIE 337ad U3 APYrux
y4eOHBIX MPEAMETOB U PEATILHOM KU3HU

YMeHue pemath 3aJlaud pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCTh
MOKYTIOK U yCIIYT, HAJIOTH, 3aJja4ui U3 00JacTH yIpaBiIeHUs JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTaBISTb  BBIPAKEHUS,
YpaBHEHUS, HEPaBEHCTBA M CHCTEMBl 110 YCIOBHMIO 3a/1ayH,
WCCIIEIOBaTh MOJIYYEHHOE PEeIlleHHWEe U OLEHUBAThH MPaBAON0A00HOCTh
MTOJYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh HNOHATUAMU: GUTYypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHHK, TPEYroJIbHUK, PABHOOCIPCHHBIN
W PABHOCTOPOHHUHN TPEYTrOJbHUKH, IPSIMOYrOJbHBIM TPEYrOJIbHUK,
MearaHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHHKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMMm, poMO, TIPSIMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMHU
¢durypamu; yMeHHe pemarb 3alauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJACHUE T'COMETPUYECKUX BEIMYMH C NMPUMEHEHHUEM
M3Y4YEHHBIX CBOUCTB (UTYp U (aKTOB

10

YMeHue omnepupoBaTh TMOHATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIebHOCTh W NEPHEHIUKYISIPHOCTh MPSIMBIX,
yrol MEXIy MpsSMbIMU, MEPIeHIUKYIAp, HAKIOHHAs, MPOEKLHs,
nonobue ¢uryp, nogoOHbIe TPEYroJbHUKHU, CHMMETPHSI OTHOCUTEIIHHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nogobue Guryp, napasieNbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX B
OKPY>KaIoIlleM MUpPE

11

YMeHue onepupoBaTh MOHATHSAMM: JUIMHA, pPACCTOSHUE, Yroll
(BemMYMHA yria, CMHYC M KOCHHYC Yrjla TPeYrojbHHKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MIPEIMETOB U OOBEKTOB B OKpYXKArOILEM
MHUpEe; YMEHHME NpPUMEHATh (OopMyIbl MEepUMeTpa U  IUIOIIAAU
MHOT'OYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
HPSMOYTOJIBHOTO TapajulesenuIeia; yMeHHE INPUMEHATh NpPU3HAKU
paBEeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHUE COOTHOLICHMS  JUIs
BBIYHCIICHUS JUIMH, PACCTOSHUH, IIOAAeH

12

YMmenue I/I306pa)ICaTB IIJIOCKHE (1)I/Il" Yppl U HX KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHBIC (I)I/Il“ypbl OT PpPYKH, C IIOMOLIBIO I{epTé)I(H]bIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WU
CHUMBOJIbHOMY OIMUCAHUTO

13

YmMmenue ONICpHUpOBATH IOHATHAMMU MMpAMOYT'OJIbHAA cucremMa
KOOPAHHAT, KOOPAWHATLL TOYKH, BCKTOD, CymMmMa BCKTOPOB,
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IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIICHUs 3aJad, B TOM 4YHCIE M3 JAPYrHX Yy4eOHBIX
IIPEAMETOB U PEAIILHOM KU3HU

14

YMeHHne OmnepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U  KPYTOBBIC
IMarpaMMbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, Menuana,
HauOosbllee ¥ HAWMEHbIIEE 3HAYCHUS, pa3Max 4HCIOBOro Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B Ta0lWIaX W Ha JauarpaMmax,
OTPaKAIOUIYI0 CBOWMCTBA M XapaKTEPUCTHKH PEATbHBIX IPOIECCOB U
SBIICHUI;, YMEHHE pACIO3HAaBaTh HM3MCHUYMBBHIC BEIMYMHBI B
OKPYKaIOIIEM MHpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CIIy4alHbII
SKCIEPUMEHT), JJIEMEHTapHO€ COOBITHE (AJIEMEHTApHbI HMCXOJ)
CIIy4aifHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUN B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJia YMHOXXEHUS, YMEHHUE OIEHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEJ ¥ €T0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
WCKYCCTBE, OIMCHIBaTh OTIEIbHBIC BBIJAIOIIMECS  PE3YyJIbTaThI,
MOJyYCHHBIE B XOJE Pa3BUTHS MaTEMaTUKH KaK HAayKd, NMPUBOIUTH
MpUMEPBl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTECYECTBEHHOM
¥ BCEMHPHOUN UCTOPUU
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coepKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
TIEPHOTUICCKHIE IPOOH
13 PammonanbHbie  yucna. Apu@MeTHYeCKHe ONepalud C  PaldOHATbHBIMH
YHCIIAMH
14 JHelictButenpHpie uncia. ApudmeTudeckue ornepanud ¢ JAeWCTBUTEIbHBIMU
YHCIIaMH
15 [TpubmmxEnnbie BBIMHMCIICHUS, TPABUJIA OKPYIJICHMA, NPUKWIKA M OLCHKA
pe3yabpTaTa BEIYUCICHHUH
2 AnreOpandecKrie BRIPaKESHHS
2.1 bykBeHHbIE BhIpaKeHHUS (BbIpAKEHHUSI C IEPEMEHHBIMH )
29 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM TIOKa3aTeleM.
CBoiicTBa CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
apupMeTHYECKUMU KOPHSIMH HaTypaJIbHOM CTETEeHU
3 YpaBHEHUs 1 HEPABCHCTBA
31 Hensie u IpoOHO-paloHallbHbIe ypaBHEHUsA. CHUCTEMbl U COBOKYIMHOCTH
ypaBHEHUM
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl M COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemrenune TekcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarenbHOCTH, COCOOBI 33JaHUS [TOCJIEIOBATEILHOCTEN
492 Apudmernueckas u reomeTrpuyeckas mnporpeccuu. Dopmyna  CIOKHBIX
MIPOLIEHTOB
5 OyHKIMH
Oyukuus, cnocobbl 3amanus QyHkuud. Ipadux dynkuuu. OO6macte
oTpeseNieHus 1 MHOXKeCTBO 3HaueHuil pynkiuu. Hynu ¢pynkuun. [Tpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (yHKIMH. MaKkCUMyMbl H
MUHUMYMBl QyHKIMM. HauOoinblnee M HauMmeHblllee 3HaueHHWEe (yHKUMU Ha
MIPOMEXKYTKE
6 KoopanHaTsl Ha MpsIMOI U TNIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUIypbl 1 X CBOICTBA
7.2 Tpeyronsauk
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7.3 MHOTroyroJapHUKU
74 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKiuX BEIUUNH
7.6 BekTophl Ha IIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Marematuka. AnreOpa: 7-i kinacc: 0a30BbIi ypoBeHB: yueOHUK; 15-¢ u3nanue,

nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u 1p.; moa peaakiueit
Tensaxkosckoro C.A. AxkunonepHoe o6mectBo «3narensctBo «lIpocBemienne»

» Martematuka. Anrebpa: 8-i kiacc: 0a30BbIif ypOBEHB: yueOHUK; 16-¢ n3nanue,
nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u 1p.; mo peaakiueit
Tensaxosckoro C.A. Axkunonepnoe o6mectBo «M3narensctBo «IlpocBemienue»

» Marematuka. Anrebpa: 9-i kinacc: 6a30BbIif ypOoBEHB: yueOHUK; 15-¢ n3nanue,
nepepaborannoe MaxkapsiueB FO.H., Munarok H.I'., Hemikos K.W. u ap.; nox penaxiumeit
TensikoBckoro C.A. Axkunonepnoe ob6miectBo «M3narensctBo «IIpocBenienuer»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. Anrebpa. 7 xiacc: y4eb. s 001eo0pa3oBaT. OpraHu3alui ¢ IPUJIOKEHUEM Ha
anektporHoM Hocutene / (FO.H. Maxkapsrues, H. I'. Munmiok, K. 1. Hemkos, C. b.

Cysoposa); mox pen. C. A. TensikoBckoro. — 3-e u3n. — M. : [Ipocenienue.

2. Anrebpa. 8 kmacc: y4ueb. mist o0mieoOpazoBar. opraHu3aIui ¢ IPHIOKEHUEM Ha
anektporHoM Hocutene / (FO.H. Maxkapsrues, H. I'. Munmiok, K. 1. Hemkos, C. b.

Cysoposa); mox pen. C. A. TensikoBckoro. — 3-¢ uza. — M. : [IpocBenienue.

3. Anrebpa. 9 ximacc: y4e6. st o0eoOpa3oBar. opraHu3aIiil ¢ MPUI0KEHUEM Ha
anektporHoM Hocutene / (FO.H. Makapsrues, H. I'. Munmiok, K. 1. Hemkog, C. b. CyBopoBa);
nox pen. C. A. TensxoBckoro. — 3-e u3a. — M. : [IpocsenieHue.

4. J1. 1. 3BaBuy, JI. B. Ky3uenosa C. b. CyBopoBa. /[ugaktnueckue MaTepuasl 1Mo aiareope
s 7 knacca. — M. : [IpocBeienue

5. JI. . 3BaBuy, JI. B. Ky3nernosa C. b. CyBopoBa. /lugakTudeckne MaTepuaibl 1o areope
s 8 knacca. — M. : [IpocBeiienue

6. JI. 1. 3BaBuy, JI. B. Ky3nenosa C. b. CyBopoBa. /[unakTnueckue MaTepuasl 1Mo aiareope
s 9 xknacca. — M. : [IpocBeiienue

7 .M.B.SAmenko. Marematuka.OI'D 9 knacc - M. «Dkx3amen»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://fcior.edu.ru

https://math-ege.sdamgia.ru

http://alexlarin.net

http://www.edu.ru/index.php
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