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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3YyUEHHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAOKEHUsI 00pa30BaHus U B TOBCEIHEBHOM KHU3HU. PazButne y o0ydaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B MPHUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
obOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PaCCyKICHHs, 0000IeHNEe W KOHKPETU3aIHi0, a0CTparupoBaHue U
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISETCs peaan3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B ctpykType nporpaMmsl yueGHOTo Kypca «Anredpar Jijis OCHOBHOTO 001Ero
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANUYECKUE JINHUU:
«Yucna ¥ BBIYUCIEHUSA», «ANreOpandeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX coAepKaTelbHO-METOANYECKUX
JUHUNA pa3BUBAaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOIEHUCTBYS €
ApPYTUMHU €ro JUHUAMU. B Xxozxe wu3ydeHuss ydyeOHOro Kypca OOy4arolIumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCHOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
a3bIK. B cBsi3u ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Auredpa) BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHUBEPCAJbHOTO MaTemaruyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Y4eOHOTOo Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEAHEBHON
KU3HU. PazBuTHe MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



MIPEACTABICHNUN O JEHCTBUTEIIBHOM YUCE. 3aBEPIIEHUE OCBOEHUS YMCIOBOW JTMHUH
OTHECEHO K CpeHeMY o0I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIUPYETCs BOKPYT PALMOHAIbHBIX
BBIpAKEHUU. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MATEMaTUYECKUX MOJENIeH, OINUCAaHUsA TMPOLECCOB U  SABJICHUMN
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHEWIee pa3BUTHE
ANITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (POPM CIOCOOCTBYET pa3BUTHIO BOOOpaxeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(prUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUM B IPUPOJIE U
oOmrecte. M3yuenue marepuaia crmocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCS YMEHUS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUU LIUBUIIM3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha mn3yuenne yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 Ki1acce —
102 yaca (3 yaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henento), B 9 kiacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPXAHUE OBYUYEHUA
8 KIIACC

AJire0panydecKue BbIpasKeHU s

KBagpaTHbIil TpEXWIEH, pA3JIOKEHNE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyecko Japoowu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHUE, [I€JICHHE aireopanueckux Jpooeil.
PanvonanbHble BEIpAXKEHUS U UX TPEOOpa3oBaHUE.

Yucsia ¥ BLIYUCTICHUS

KBangpatHeiii kopeHb u3 uymucia. [loHstue o0 wuppalMOHATBLHOM YHCIIC.
JlecaTuunble TPUOIMKEHUsI UppallMOHAIbHBIX yncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYUCJICHUAM. /IEHCTBUTEIBLHBIC YHUCIIA.

CreneHb C 1ENbIM MOKa3zaTesneM U €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTA.

YpaBHeHUsS ¥ HEPABEHCTBA

KBaapartnoe ypaBHenue, hopMyra KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM H  KBAaJAPaTHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YpPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUCTEM
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

DOyHKUUMA

[Monstue pynkiuu. OOIaCTh ONpeIeICHUs U MHOXKXECTBO 3HAYCHUH (PYHKITNH.
CriocoOsbI 3amanus QyHKIIUMA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.

OYHKIMK, OMUCHIBAIONIME TIPSIMYI0 H OOpaTHYI MPOMOPIHOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Pyukmun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yucja ¥ BLIYUCTIEHUS

ParmonanbHble 4nclia, UppaIIMOHATIBHBIC YHCJIA, KOHEYHbIE U O€CKOHEYHBIC
JeCSITUYHBIE Apo0u. MHOXKECTBO JNEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YUCTIA
Kak OECKOHEUYHBIC [eCATHYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJUHATHON MIPSMOM.



CpaBHeHUE JIEUCTBUTEIBHBIX 4YHUCEN, apudmeTHdeckue JEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, IUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh NMpUOInKeHus. OKpyrieHue
yucel. [[pukuka v oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUA ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. PellieHue ypaBHEHUM, CBOASIIUXCA K KBaJIPATHBIM.
buksanpatHoe ypaBHenue. [IpuMmepsl pelieHuss ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEINEHEW pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemiennie npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aiad
anredpanvyeckuM METOJIOM.

VYpaBHeHHE C IBYyMs MEpEeMEHHBIMU U ero rpaduk. PemeHune cucteM aBYyX
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHU,
OJIHO M3 KOTOpPBIX JHMHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIpETalMs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHue cucrem
JIMHEMHBIX HEPaBEHCTB C OJHOM IlepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DyHKIMH

Ksagpatuunas ¢yukius, eé rpaduk u cBoiictBa. Ilapabona, KoopaUHATHI
BEPIIUHBI TapaboJIbl, OCb CHMMETPHUH TTapadoJIb.

Ipaduxu ynxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = [X| , u ux
CBOMCTBA.

YucaoBbie MOCTEI0BATEIbHOCTH U NPOrPeccUu

[lonsiTHE YMCITIOBOM TMOCIENOBATENBHOCTH. 3aJlaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmyno u Gopmymoi N-To wieHa.

Apudmernyeckas W reomerpuueckas mporpeccuud. dopmynsl N-TO wieHa
apuPMETHIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300pakeHne YiIeHOB apu(PMETHIECKOM W TEOMETPHUYECKOW MPOTrpecCHid
TOYKaAaMH Ha KOOPAWUHATHOMW IJIOCKOCTH. JIMHEHWHBIN M SKCMOHECHIUAIBHBIA POCT.
CI10%KHbBIE€ NPOLICHTHI.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBax (yHKIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAJIBHOMY U  3CTETUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpeJIcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HaBBIKAMH HCCIIEIOBATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnMTAHME, (POPMHUPOBAHHE KYJIBTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3lI0pOBbs,  BEJEHUA  3/10pOBOro  oOpa3a KM3HM  (3I0pOBO€  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIJIs1 peleHus 3a1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIeH cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBUAM COUMAJIBHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HaHUs, HABBIKA U KOMIIETEHILIUU U3 ONbITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, TOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYI0  CUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPeOYyIOIUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMAaTHICCKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIHe,
YCIIOBHEIE;



BBISIBISATH ~ MaT€MaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHAYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKIFOUEHUN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (MIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBLHO HECJOKHBIE JOKA3aTeIbCTBA
MaTEeMaTU4YEeCKUX (AKTOB, BBICTpAaUBATh apPryMEHTAIUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pElIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAMMK ¢ y4€ToM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBbIe ucciienoBaTe/IbCKNE AEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (DOPMYITHPOBATh 000OIIEHHUSI M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIIBUTaTh
IPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTH WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TpeacTaBieHus WHOOPMAMH W WUIIOCTPUPOBATH
perraemMbie 3aJadyd CXeMaMH, JuarpaMMaMd, WHOW TpapuKkod ©u ux
KOMOMWHAIIUSIMU;

OIICHMBATh HAAEKHOCTH WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJ1sIMU OOILIeHHUS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHMS MO XOAY pPELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0sieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pELIeHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHHUKOB JMAJIOra, OOHApYXUBAaTh pa3JIMuUe€ U CXOJICTBO IMO3ULIHMN, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTa, CAMOCTOSTENIbHO BBIOUPATh (hOpMAaT BBICTYIIJICHUS
¢ Y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBU Ty aJIbHOU
paboThl NP pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMAThH 1I€JIb COBMECTHOM JESATENbHOCTHU, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHABI padoOT, OrOBapUBATHCA,
o0CyX1aTh TPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBAaTh B TPyHmHoBbIX (opmax paboTel (0OCykaeHusi, oOMeH
MHEHHSIMH, MO3TOBbIE IUITYPMBI U IPYTHUE), BBIIOIHIATH CBOIO YacTh pabOThI
U KOOPAMHHMPOBATb CBOM JEWUCTBUS C JPYIrMMHM 4JI€HAMH KOMaHJBbI,
OLIEHUMBAaTh KaueCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM PEUICHUs 3aAadydl (MU €ro
4acTh), BIOUpATh CIOCO0 pelIeHus ¢ y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUM HH(POPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH [IPY PELICHUY 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIbHOCTH NOCTABICHHOM LIEJIH U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKEHUS LIEJIH,
HAXOJUTh OIIHNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenuss B 8 kJjiacce 0OydYarollUiiCsl TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BbIYUCTICHUS

Hcnonb3oBaTh HavyalbHBIE TPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIIBHBIX
quces JJIS CPAaBHEHUS, OKPYTJIECHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpumensaTy mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIAUTh
KBaJ[paTHbIC KOPHH, HUCIIOJB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSTH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKAIIUX KBaJpaTHbIE KOPHH, HCIOIB3YS
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3amucu OOJBIINX W MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHedt yucna 10.

AJire0panyvecKue BbIpaKeHHU s

[IpyMeHATh TMOHSTHE CTENEHW C 1EJIbIM  TMOKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BBINOTHATH TOXAECTBEHHBIC MPEOOPA30BaHMS PAITMOHAIBHBIX BHIPAKEHUN Ha
OCHOBE TIPaBUJI JCHCTBUM HaJl MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN JJI PELISHUs pa3IMYHbIX 33/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pewate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS M PalMOHAIBHBIE YpaBHEHWS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUN U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpadUyeCcKux MpeacTaBiIeHUi (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI PEIICHHUsS, €CIIM UMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT cimoBecHOW (GOPMYIMPOBKU 3amadu K €€ anreOpandeckoit
MOJEIM C T[OMONIBIO COCTABJICHUS YPaBHEHHS WM CHCTEMbl YpPaBHEHHH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJI1 CPABHEHMU S, OLICHKH, PEIlaTh
JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IpadUUECKyIO
WJUTIOCTPALMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUN

[TornmaTe ¥ UCIONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYEHMS), OMNpEAEATh 3HAUYCHHE (PYHKIMHU [0 3HAYECHUIO
apryMeHTa, onpeensaTh CBOMCTBa (YHKIMU O €€ Tpaduky.

CrpouTth rpaduku 3JieMEeHTapHBIX PYHKIWNA BUAA:



y=k/x,y=x2,y =x3,y = |X|, y = VX, omuchIBaTh CBOICTBA YHCIOBOH (yHKIMH
o e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce OOydYaromMiiCs TMOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YNOPSAOUYNBATH PAITMOHAIIBHBIE M UPPALMOHAIIBHBIE YUCIIA.

Boinonusats apudmeTndeckue 1elCTBUS ¢ palliOHATBLHBIMU YHCIIAMU, COYETas
YCTHBIE M THUCbMEHHBIEC MPUEMBI, BBITIOJHATH BBIUMCICHUS C UPPALMOHAIBHBIMU
YUCIIaMHU.

HaxonuTts 3HaueHMs CTENEHEH C LIEIBIMU MMOKA3aTENSIMU U KOPHEHN, BEIYUCTISATD
3HAYECHUS YUCJIOBBIX BBIPAKEHUH.

OKpyraarh JIEUCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUIKY pe3yJbTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAXKEHUIA.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemrats nuHeliHbIC U KBaJApaTHBIC YpaBHEHUS, YPABHECHHMS, CBOJIAIIUECS K HUM,
npocTeuime 1poOHO-palliOHANIBHBIC YPAaBHECHHUS.

Pemate cucteMbl IBYX JHWHEWHBIX YpPaBHEHHH C JBYMsI NEPEMECHHBIMU U
CUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHUHBIM.

PemaTte TekcTOBBIE 3amauM aiareOpamvyeckuM CrnocodoM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE WCCIETOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJIE C MPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIUBATh, UMEET
U YpaBHEHUE WIM CHCTEMA YPAaBHEHUH pEIICHHS, €CIU HMEET, TO CKOJIBKO, U
nmpouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelieHrne HEpaBEeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHMBOJIOB.

Pemiatb  cucrtemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIIME KBagpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMKUChIBATh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3aa4.

DyHKIUN

PacrioznaBaTh (GyHKIMHM WM3YYCHHBIX BUIOB. [loka3piBaTh CXEeMaTHYECKH

pacIoIOKEeHHE Ha KOOPIMHATHOW TUTOCKOCTH IpadukoB GyHKIUH Buga: Y = KX, y =
kx + b,y = kix,y =ax2 + bx + ¢, y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
KO3(ppUILIMEHTOB, ONMKUCHIBATH CBOUCTBA (DYHKIUH.

Crpouth u u300paxkaTb CXeMaTUUYECKH IpadUKu KBaJpaTUUYHBIX (YHKIIUH,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIUHU 110 UX rpadukam.



Pacno3HaBath KBajpaTH4Hy (YHKUHIO 1O (HOpMysie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucoBble NOCIEI0BATEIbHOCTH H NPOrpeccuu

PacnioznaBaTh apupMeTHUYECKYIO0 U T€OMETPUUECKYIO TPOrPECCUH MTPU PA3HBIX
crioco0ax 3a1aHusl.

BbINONHATE  BBIYMCIIEHUS C  HUCHOJb30BaHHEM (opMya N-ro 4jeHa
apu(pMETHIECKON U FE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N300paxkaTh wi€HBbl MOCIEI0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBHOCTAMU, B TOM
quClie 3a/1a4d U3 peajbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IIU(PPOBBIX
TEXHOJIOTHH).



8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mnasa 1. PaunoHanbHble BbipaxkeHUs 42 3
r 2.K .
5 naUBa BaZApaTHble KOPHU 26 1 resh.edu.ru
[eiicTBuTeNbHBIE YMCAA .
2 24 > uchi.ru
lnasa 3. KBagpaTHble ypaBHeHUA yaklass.ru
4 NMoBTOpeHWe 1 cucTemaTusauma y4ebHoro 10 1
MmaTepuana
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne /i P Konrpoabusie | IlpakTuueckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Hepagencraa 21 1
2 KBaapatuunas GpyHKIms 32 2
resh.edu.ru
3 DyeMeHTH IPUKIaHOH MaTeMaTHKU 18 1 .
uchi.ru
4 YucoBbIe MOCIIEA0BATEIBHOCTH 21 1 yaklass.ru
5 [MoBTOpEHHE U CHCTEMATH3AIHsT Y4eOHOTO 10 1
Marepuaia
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




8 KJIACC

KoaudecTBo 9acoB

3HaAaMCHATCIIIMHA

Kontp | IIpakrt DJIEKTPOHHbIE IIpumeyanue
Ne 0JIbH nueckn | /Jlara uudpoBbIie
Tema ypoka
n/n Bcero bIe e H3YYeHH S o0pa3oBaTtejibHbIE
padot padot pecypchl
bl bl
PanmonansHbie 1po6u 1
PanmonansHbIe 1poOH
3 OCHOBHOE CBOMCTBO 1
palnroHaIBHOM Ipodu
4 OCHOBHOE CBOMCTBO 1
palnroHaIbHOM Ipodu
5 OCHOBHOE CBOMCTBO 1
palnroHaIbHOM Ipodu
Ci1o)keHHe U BEIYUTAHHE resh.edu.ru
6 palnroHaNbHBIX Apo0e ¢ 1 uchi.ru
OJIMHAKOBLIMHU 3HAMEHATEISIMU yaklass.ru
Ci10)keHHue U BEIYUTAHHE
7 panroHaIbHBIX ApOoOeH ¢ 1
OJMHAKOBLIMHU 3HAMEHATEISIMU
Ci10)kxeHHe U BBIYUTAHHE
8 palnroHaIbHBIX ApOoOeH ¢ 1
OJMHAKOBBIMU 3HAMEHATEIISIMU
Cl10)KeHHUE U BEIYUTAHHE
9 panMoHaNbHBIX IpobOeit ¢ pa3HBIMU 1




10

CI10)KeHH€E U BEIYUTAHUE
paIMoHaIBHBIX IPO0EH C pa3HBIMH
3HAMEHATESIMU

11

CI10)KeHr€E U BEIYUTAHUE
paIMoOHAIBHBIX IPO0EH C pa3HBIMH
3HAMEHATESIMU

12

CI10KeH1E U BEIYUTAHUE
paIMoOHAIBHBIX IPO0eH C pa3HBIMH
3HAMEHATESIMU

13

Crno)xeHne U BLIYUTAHHE
paInMoHATBHBIX APOOEH C pa3HBIMU
3HAMEHATEIISIMUA

14

Crno)xeHne U BLIYUTAHHE
palnMoHANBHBIX APOOEH C pa3HBIMH
3HAMEHATEISIMHU

15

KonTponbsnas pabora Nel

16

VMHOXEHHE U ACIICHHE
panoOHANBHBIX APOOCH

17

Bo3Benenne pannoHaIbHON ApoOH B
CTETIeHb

18

YMHOXEHHE U JETICHUE
pammoHaIbHBIX qpobeii. BozBenenue
palnMoHaIbHON ApOOU B CTENICHD

19

YMHOKXEHHE U JEeNIEHUE
pammoHaIbHBIX qpobeii. BozBenenue
palMoHaIbHON ApoOH B CTENICHD

20

TO)KILGCTBGHHBI@ HpeOGpaE’.OBaHI/IH
palOHAJIBHBIX BBIpa)KGHPIfI

resh.edu.ru
uchi.ru
yaklass.ru




ToxnecTBeHHBIE TPe0Opa3oBaHUS

21 paIMOHATBHBIX BBHIPAKECHHUI
29 ToxaecTBeHHBIC TIPe0Opa30BaHUS
panoOHAJIBHBIX BI)Ipa)KeHI/Iﬁ
23 ToxnecTBeHHBIC TIPe0Opa30BaHUS
panOHAJIBHBIX BI)Ipa)KeHI/Iﬁ
24 Kontponbhas pabora Ne2
25 PaBHOCHIBHEIE YpaBHCHUA.
PaHI/IOHaHBHLIe YpaBHCHUSA
26 PaBHOCHIBHEIE YpaBHCHUA.
PaIII/IOHa.]'H)HBIC YpaBHCHUMA
27 PaBHOCHIIBHEIE YpaBHCHUA.
PaIII/IOHa.]'H)HBIC YpaBHCHUMA
28 CTeHeHB C IIEJIBIM OTPUIATEIIbHBIM
nokazareynem
29 CrereHsb ¢ eNbIM OTPUTATETBHBIM
nokazareynem
30 CTernensp ¢ HeIbIM OTPHIATEIbHEIM resh.edu.ru
IOKa3aTeIeM uchi.ru
31 CTernenb C UebIM OTPULIATENBHBIM yaklass.ru
nokazareynem
30 CBOIICTBa CTENEHHN C TENTBIM
mokazareynem
33 CBOIICTBa CTENEHH C TENBIM
mokazareynem
34 CBOIICTBa CTEMEHH C TENBIM
nmokazareynem
35 CBoiicTBa CTENEHH C IEIbIM
nmokazareynem
36 ®Oynkuus y=k\x u e€ rpadux




37

Oynkimst y=k\x u e€ rpadux

38 ®Oyukiys y=k\x u eé rpapuk
39 ®yukius y=k\x u eé rpapuk 1
40 [ToBTOpEHNME U CHCTEMATH3AIIHSI 1
y4eOHOr 0 MaTepuana
41 [ToBTOpEHNME U CHCTEMATH3AIIHSI 1
y4eOHOr0 MaTepuana
42 KonTtponbhas pabora Ne3 1
43 ®OynHknus y= X u eé rpaduk 1
44 Oynukiwst y= X* u eé rpadux 1
45 Oyukiwst y= X* u e€ rpapuk 1
KBanparHbie KOpHU.
46 ApudmeTnyeckuii KBaapaTHbIH 1
KOPEHb
KBaapatHbie KOpHHU.
47 Apumernyecknuil KBaJpaTHBINA 1
KOPEHb
KBaapaTHble KOPHH. resh.edu.ru
48 ApudMerrnyeckuii KBapaTHBIH 1 uchi.ru
KOpEHb yaklass.ru
KBaapaTtHbie KOpHHU.
49 Apudmerndaeckuii KBaapaTHBIA 1
KOPEHb
50 MHOXECTBO U €r0 AJIEMEHThI
51 MHOXECTBO U €r0 AJIEMEHThI
52 [ToamuoxkecTBO. Onepannu Ha 1
MHOKECTBAMH
53 [ToamuoxkecTBO. Onepannu Ha 1

MHOXCCTBaAMU




54

YucaoBbie MHOXKECTBA

95 YucnoBble MHOKECTBA

56 CoiicTBa aprpMETHYECKOTO
KBAJPaTHOrO KOPHsI

57 CBolicTBa apu(hMETUYECKOTO
KBaJPaTHOrO KOPHsI

58 CpoiicTBa aprupMeTHYECKOTO
KBaJIPaTHOTO KOPHsI
ToxaecTBEHHBIE TIPEOOPA30OBAHKS

59 BBIPAKEHUI, COMEPIKAIIIX
apu(MeTHIECKUE KBAPATHBIE KOPHU
ToxaecTBEHHBIE TIPEOOPA3OBAHKS

60 BBIPAKEHUI, CONEPIKAIINX
apu(MeTHIECKUE KBAIPATHBIE KOPHU
ToxaecTBEHHBIE TIPEOOPA3OBAHKS

61 BBIPQKCHHI, COEPIKAIINX
apupMeTHIECKUE KBAPATHBIE KOPHU
ToxaecTBEHHBIE TIPEOOPA3OBAHUS

62 BBIPQKCHHI, COICPIKAIINX
apu(MeTHIECKUE KBAPATHBIE KOPHU
ToxaecTBEHHBIE TIPEOOPA3OBAHKS

63 BBIPQKCHHI, COICPIKAIINX
apu(MeTHIECKUE KBAIPATHBIE KOPHU

64 ®dyHkuus y=x u e€ rpapuk

65 ®OyHkuus y=x u e€ rpapuk

66 ®dyHkuus y=x u e€ rpapuk

67 [ToBTOpEHHE U CHCTEMATU3ALIHS
y4eOHOro MaTepuaa

68 KouTtponbHas padora Ned




Ksanpatnsie ypaBHeHus. Pemenne

69 HETOJTHBIX KBaIPaTHBIX YpaBHEHHUH !

70 KBanpaTHbie ypaBHEHUSI. Peme}mev 1
HETOJTHBIX KBaIPaTHBIX YPaBHEHUH

71 KsanpatHeie ypaBHeHus. Pemenne 1
HETOJTHBIX KBaIPAaTHBIX YPaBHEHUH

72 ®opmysia KOpHEW KBaJAPaTHOTO 1
ypaBHEHUS

73 Dopmysa KOpHER KBaJpaTHOTO 1 reSh_-edu-ru
ypaBHEHHS uchi.ru

72 ®opMmyra KOpHell KBaIpaTHOro 1 yaklass.ru
ypaBHEHUS

75 ®opmysia KOpHEH KBaJAPaTHOTO 1
ypaBHEHUS

76 Teopema Buera 1

7 Teopema Buera 1

78 Teopema Buera 1

79 Konrponsuas padora Ne5 1

80 KBanpatHblit TpéxuiieH 1

81 KBanpatHbrit TpéxuiieH 1

82 KBanpatHblit TpéxuiieH 1

83 Pemenue ypaBHeHU, CBOASILIUXCS K 1 esh.eduru
KBaIpaTHBIM YPaBHEHUSM Lud.

84 Pemenue ypaBHeHU, CBOASIILIUXCS K 1 UCL]:.FU
KBaJPaTHEIM yPaBHEHUAM yaklass.ru

85 Pemenue ypaBHeHU, CBOASIILIUXCS K 1
KBa/IpaTHBIM YPaBHEHUSM

86 Pemenue ypaBHeHU, CBOASIILIUXCS K 1

KBAaJApPATHBIM YPABHCHUAM




87

PanyoHanbHbIe ypaBHEHUS Kak
MAaTEMAaTUYECKUE MOJIENH PEaIbHbIX
CUTyaluii

88

PanyoHanbHble ypaBHEHUS Kak
MaTEMaTUYECKUE MOJIENH PEATIbHBIX
CUTyalUii

89

PanyoHanbHble ypaBHEHUS Kak
MaTEMaTUYECKUE MOJIENH PEAIbHBIX
CUTyalHi

90

PanyoHanbHbIe ypaBHEHUS Kak
MaTEMaTUYECKUE MOJIENH PEaIbHbIX
CUTyalMi

91

HOBTOpeHI/Ie n cucreMaTu3anus
y4eOHOro MaTepuaa

92

KonTponbsHas pabora Ne6

93

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IcHNE 3HAHHI

94

[ToBTOpEHME OCHOBHBIX OHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUI

95

[ToBTOpEHME OCHOBHBIX MOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
000011eHrEe 3HAHUI

96

IToBTOpEHHE OCHOBHBIX MOHATHN U
METOJIOB KypcOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUI

resh.edu.ru
uchi.ru
yaklass.ru




97

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menne 3HaHU|

98

[ToBTOpEHNE OCHOBHBIX MTOHATHI U
METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01menne 3HaHU|

99

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
0000111eH1e 3HAaHU I

100

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHIE 3HAHUT

101

Wrorosas koHTposbHas paboTa

102

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IcHNE 3HAHHI

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




9 KUIIACC

KoanyecTBO 4acoB IIpumeyanue
Kontp | IIpakr DJIEKTPOHHBIE
Ne n/m Tema ypoka OJbH HHecku Aata HHpposbIe
Bcero bIe e H3YyYCHUA oﬁpasonaTe.Hbele
padot padot pecypchl
bl bl
YuciioBsIe HEPABEHCTBA 1
YucnoBble HEPABEHCTBA
YucioBbie HEPABEHCTBA 1
4 OCHOBHBIEC CBOHCTBA YNCIIOBBIX 1
HEpPaBEHCTB
5 OCHOBHbBIC CBOMCTBA YHCIIOBBIX 1
HEPaBEHCTB
Clo)KeHUE U YMHOXKCHUE YHCIIOBBIX
6 HepaBeHcTB. OlleHUBaHUE 3HAYCHUS 1 resh.edu.ru
BBIPQKCHHSI uchi.ru
CrokeHHe U YMHOXKCHHUE YHCITOBBIX yaklass.ru
7 HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1
BBIPQKCHHSI
Cro’KeHHE U YMHOXCHHUE YHCITOBBIX
8 HepaBeHCTB. OlleHUBaHNE 3HAUYCHUS 1
BBIPQKCHHSI
9 HepaBeHncrtBa ¢ oHOH IepeMeHHOM 1
Pemenue nuHeHHBIX HEPABEHCTB C
10 OJIHOM TIepeMeHHO#. YucIoBbie 1
MIPOMEKYTKH




Pemenne nuHeHBIX HCPABCHCTB C

11 OJIHO# mepeMeHHoM. YuCIoBbIe
MIPOMEXKYTKHU
Pemenue TMHEHHBIX HEPABEHCTB C
12 OJIHOM TIepeMeHHO. YuCIoBbIe
MIPOMEXKYTKHU
Pemenune TMHEHHBIX HEPABEHCTB C
13 OJIHOM TIEpeMeHHOM. YuCIoBbIE
MIPOMEXYTKH
Pemenune TMHEHHBIX HEPABEHCTB C
14 OIHOM TepeMeHHOM. UnCIToBEIE
MIPOMEXYTKH
15 Cucrembl THHEHHBIX HEPABEHCTB C
OJIHOW MepeMEHHOU
16 Cucrempl THHEHHBIX HEPABEHCTB C
OJIHOW MepeMEeHHOU
17 Cucrempl THHEHHBIX HEPABEHCTB C
OJIHOW MepeMEeHHOU
18 Cucrempl THHEHHBIX HEPABEHCTB C
OJIHOW MepeMEeHHOMN
19 Cucrempl THHEHHBIX HEPABEHCTB C
OJIHOW MepeMEeHHOU
20 IToBTOpEHUE U cucTEMaTH3ALIUS
y4e0HOr0 MaTepHraa
21 KonTtponbHas pabora Nel
29 IToBTOpEHUE U paclIUpeHUE CBEACHUN resh.edu.ru
© ymi1 - uchi.ru
23 [ToBTOpEHUE U paclIUpEeHUE CBENECHUN yaklass.ru

o hyHKIIMHN




HOBTOpeHI/Ie " paclInpeHue CBCI[CHI/Iﬁ

24 0 (GyHKUIUHU

25 CgoiicTBa QyHKIHH

26 CaoiicTBa QyHKIIUH

27 CgoiicTBa QyHKIHH

28 [MocTpoenue rpaduka GyHKIHH
y=kf(x)

29 [MocTpoenue rpaduka GyHKIIH
y=kf(x)

30 [MocTpoenue rpadukoB QyHKIMN
y=kf(x)+B u y=f(x+a)

31 [MocTpoenue rpadukoB QyHKIMN
y=kf(x)+B u y=f(x+a)

32 [Moctpoenue rpadukoB GyHKIIUI
y=kf(x)+B u y=f(x+a)

33 [Moctpoenue rpadukoB GyHKIIUI
y=kf(x)+B u y=f(x+a)

34 :KB%FpaTHQHaH(bYHKHHH,eérpa®HKII
CBOICTBa

35 :KB%FpaTHQHaH(bYHKHHH,eérpa®HKII
CBOICcTBa

36 :KB%FpaTHqHaH(bYHKHHH,eérpa®HKII
CBOICTBa

37 :KB%FpaTHqHaH(bYHKHHH,eérpa@HKII
CBOICTBa

38 ﬁKB%FpaTHqHaﬁ(byHKunﬂ,eérpa@nKII
CBOICTBa

39 Ksagpatnunas Gynknus, e€ rpaduk u

CBOMCTBA




40 Koutponbhast pabora N2 1
41 Perienne KBaJipaTHBIX HEPABECHCTB 1
42 Pemenue kBapaTHbIX HEPABEHCTB 1
43 Pemenue kBaapaTHbIX HEPABEHCTB 1
44 Pemenue kBaapaTHbIX HEPABEHCTB 1
45 Pemienue KkBaJpaTHbIX HEPABEHCTB 1
46 Pemienue KBaJpaTHbIX HEPABEHCTB 1
47 CucTteMbl ypaBHEHHIA C ABYMsI 1
epEMEHHBIMH
. resh.edu.ru
CucTeMbl ypaBHEHHIA C JABYMsI :
48 1 uchi.ru
epeMEHHBIMH
y yaklass.ru
49 CucTeMbl ypaBHEHHIA C JABYMsI 1
epeMEHHBIMH
50 CucreMbl ypaBHEHUI ¢ ABYMs 1
HepeMeHHbIMH
51 CucreMbl ypaBHEHUit € ABYMs 1
HepeMeHHbIMH
59 [ToBTOpEHHE U CHCTEMAaTH3ALIHS 1
y4e0HOTr0 MaTepraa
53 Kontponbnas padora Ne3 1
54 MaremaTH4yeckoe MOJICTHPOBaHHE 1
55 MaremaTH4ecKoe MOJCITHPOBAaHHE 1
56 MaremaTH4ecKoe MOJCITHPOBAHHE 1
- - - 1 resh.edu.ru
OLIEHTHBIE PACUETHI .
POt P uchi.ru
58 [MporeHTHBIE pacuEThl 1 yaklass.ru
59 [MporeHTHBIE pacuEThl 1
AGCONIOTHAST ¥ OTHOCHTEIbHAS
60 1

IOorpeiHOCTU




AOCOIIOTHAST 1 OTHOCHUTEIIbHAS

61 1
MOrPENIHOCTH
62 OCHOBHBIE IPaBUIIa KOMOUHATOPHUKH
63 OCHOBHBIE MPaBUIa KOMOUHATOPHUKH 1
64 YacTora 1 BEPOATHOCTH CIIy4alHOIO 1
COOBITHS
65 YacToTra 1 BEPOATHOCTH CIIy4aliHOIO 1
COOBITHS
66 Kiaccuueckoe onpenenenue 1
BEPOSTHOCTH
67 Krnaccuueckoe onpenenenue 1
BEPOSTHOCTH
68 HauansHbIE CBEICHHS O CTATHCTHKE 1
69 HauvanbHbIe CBEJICHUS O CTATUCTHKE 1
70 HauvanbHbIe CBEJICHUS O CTATUCTHKE 1
71 KonTposbHas pabora Ned 1
72 UmcioBbIe MOCIIEI0BATELHOCTH 1
73 YucnoBbIe MOCIEA0BATEIbHOCTH 1
74 Apudmernyeckas Iporpeccus 1
75 Apudmerrdeckast mporpeccust 1
76 Apudmerrndeckast mporpeccust 1 resh.edu.ru
77 Apudmernyeckas mporpeccus 1 uchi.ru
78 CyMMa N-TIepBEIX YJICHOB 1 yaklass.ru
apudmeTnIecKoil mporpeccuu
79 CyMmMa n-1epBhIX WICHOB 1
apuMETHIECKO# MPOrpeccuu
80 CyMMa n-1epBhIX WICHOB 1

apr(pMETHIECKOW IPOrpeccuu




CYMMa IMM-IICPBLIX YWICHOB

81 .
aprudMETHIECKO POrpecCHH
82 [CeomerpryecKas mporpeccus
83 IeoMeTprYecKas IPOrpeccHs
84 T'eoMeTpHrYecKas IPOrpeccHs
85 CymMa mn-nepBbIX Y4JICHOB
T€OMETPUUECKOM MPOTPECCUU
86 CymMa mn-nepBbIX Y4JICHOB
T€OMETPUUECKOM MPOTPECCUU
87 CymMa m-nepBbIX 4JICHOB
T€OMETPUUECKOU MPOTPECCUU
CymMa GeCKOHEYHOM reOMETPHYECKOM
88 HPOrPECCUH, Y KOTOPOH MOIYJIb
3HaMEHATeNsl MeHbIIe 1
CyMMa OECKOHEUHOM TeoMeTpHIecKOn
89 MPOTPECCHH, Y KOTOPOH MOYIh
3HaMEHATeNs1 MeHbIIe 1
Cymma OecKOHEYHOM TeOMEeTPHYeCKOM
90 MPOTPECCHH, Y KOTOPOH MOYIh
3HaMEHATeNs1 MeHbIe 1
01 [ToBTOpEHME U CHCTEMATH3AIIUS
y4e0HOr0 MaTepHraa
92 KontponbHas padora N5
[ToBTOpEeHUE, 0000IICHNE 1
cucTeMaTtu3alus 3HaHui. Pemenne
93 resh.edu.ru
TEKCTOBBIX 3aJ1a4 )
uchi.ru
apu(pMETHYECKUM CIIOCOO0M
yaklass.ru
94 [ToBTOpeHue, o0o0IIeHNE U

cucTeMaTu3anus 3HaHuu. Pemenue




TEKCTOBBIX 337124
apu(METHYECKIM CIIOCOO0M

95

[ToBTOpEHUE, 0000MIICHNE U
CHUCTEMaTU3als 3HAHHM.
[IpeoOpazoBanme anredpandecKux
BBIPXXCHUH, TOMYyCTUMbBIC
3HAYCHUS

96

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
[TpeobpazoBanue aredpanyecKux
BBIPOKEHUH, IOTTYCTUMBIC
3HAYCHUS

97

[ToBTOpEeHUE, 0600IIEHNE 1
cUCTEMAaTU3aIysI 3HaHUH.
[IpeobOpazoBanue anredpanyecKux
BBIpKEHUH, TIOMTyCTUMBIC
3HAYCHUS

98

[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3allMs 3HAaHHUH.
OYHKIMU: IOCTPOECHUE, CBOMCTBA
M3y4YEHHBIX (DYHKITHI

99

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMATH3aIMsl 3HAHWM.
OyHKIMK: TOCTPOCHUE, CBOWCTBA
W3YUYEHHBIX ()YHKIIHIA

100

[ToBTOpEHue, 06001EeHNE U
cucTeMaru3anus 3HaHui. Pemenue
yYpaBHEHUH

101

Htoropas KOHTPOJIbHAasA pa60Ta




102 O00011IeHNE U CUCTEMATHA3ALIIS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
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