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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00eCTIeUnBAET U3YUYCHHE APYTUX TUCLUHUILIINH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK W TYMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XKu3HU. Pa3BuTHe y o0yuatonmxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM U CYIIHOCTH allreOpanyecKux
aOCTpakiuii, crrocode OTpakKeHUsT MaTEMAaTUUYECKON HAYKOU SIBJICHUN M MPOIECCOB
B IpUpOJiE U OOUIECTBE, POJIA MATEMATUYECKOTO MOJIEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJI aJaNnTaldid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreunmBaeT pa3BUTHE YMEHHsS HaOJ01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHMPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBUSL M BBIBOJMBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca anreOpbl 00eCTeunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYYarolIMXCS: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 0000IeHNe 1 KOHKPETH3AINio, abcTparnpoBaHue u
anajoruto. OOyueHwe  anreOpe  mOpeAnojiaraeT  3HAYUTENIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIeATENbHOCTH OOYyYaIoUMXCs, I03TOMY CaMOCTOSTEIbHOE
pelIeHre 3a/1a4 SIBJISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEP>KAaTEeIbHO-METOJUYECKUE
JuHuM: «Hucnaa ¥ BeIUKCIEHUN», « ANreOpanyecKkue BhIpAXKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTelbHO-METOIUUYECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YUEHHUs Kypca, B3aUMOJICUCTBYS C
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss ydeOHOro kKypca oOydarouumcs
NPUXOAUTCS JIOTUYECKU PACCYKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «Amnredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pazieiax
MaTeMaTHYeCKOro o0pa3oBaHMs U CIIOCOOCTBYIOIIKE OBJIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEPCAJILHOTO  MareMaTudeckoro si3bika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOECHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mauHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJiA
JanbHEHIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIILJIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOpUTMaMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 00I1Iero obpa3oBaHus
CBSA3aHO C pALMOHAIBHBIMU M HppaAIlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM



IPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHS YHUCIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHUA — «AITeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHMIO Y OOyUaroUIMXcs
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOTro IJsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00mIero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HaUYCHHE MAaTEMATHKH Kak
s3pIKa ISl TIOCTPOEHHUS MaTeMAaTUYECKUX MOJeNel, ONMUCaHUs TPOIECCOB WU
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOAAT Takke
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, M OBJIAJECHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxacHuid. [IpeoOpa3oBanre cMMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CIOCOOHOCTEH K MAaTeMaTUIECKOMY TBOPYECTBY.

Conepxanne QpyHKIIMOHATBHO-TpA(UIECKON JIMHUU HAIIEICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENH
JUISL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOLIECCOB U SIBICHUN B MPUPOJEC
u oduectBe. M3yueHne martepuana CHocOOCTBYET Pa3BUTHIO Y OO0yYaroluxcs
YMEHHMSI UCIIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKAa MATEMATUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaJ B (POPMUpPOBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUU IUBUIM3AIMHI U KYJIbTYPBI.

CornacHo yueOHOMy IIaHy B 7-9 Kkjaccax u3ydaercs Y4YeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPMKaHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUs», «YpPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIMI.

Ha u3yuenue yueOHnoro xypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefieIi0).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yucnaa v BIYMCICHUSA

JpoOGu OOBIKHOBEHHBIE M JECSATHUYHbIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gpyroi. IloHsTHe palnMOHAIBLHOTO 4YHUCHA, 3alllCh, CpPaBHEHMHE,
yOOpSAIOYMBAHUE  pAlMOHANIBHBIX uucel. ApudmeTnueckue JIEUCTBUS €
palMOHAIBHBIMUA YKCiIaMU. Pelenne 3aaad u3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpOOU.

CreneHb C HaTypaJlbHbIM I[IOKa3aTeJeM: oOIpenaesieHue, MnpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3anuch 00abmMX uncel. [IporeHTsl, 3anuckh
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, PEILICHHE 3a1a4 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanbHble  3aBUcMMOCTH, B TOM  4Yucile T@psMas W oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3HA4YEHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTY MEXKy BEIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOXKJECTBEHHO paBHbIC BBIPAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHHE,
YMHOXXEHHE MHOTOWICHOB. MOpMyJbl COKpPAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBagpar pasHoctu. Popmysa pasHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, TpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JIMHEWHOTO
YpPaBHEHUsI, PEIICHUE JIMHEHHBIX ypaBHEHUW. COCTaBJ€HHWE YpPaBHEHHUM TIO
YCJIOBHIO 3a7jauu. Penenne TeKCTOBBIX 3a/1ad C TOMOIIbIO YPAaBHEHUM.

JIuneltHoe ypaBHEHUE C JIBYMsI IEpEMEHHbIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX YPAaBHEHMM C JBYyMs INEpPEMEHHBIMU. PermieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3a7ad C IOMOIIBIO
CHUCTEM ypaBHEHHUM.

DyHKIMHA



Koopaunara Touku Ha npsiMou. Yucnossle TpoMexXyTKU. PaccTrosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOM II0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue Qynkuun. I['paduk
¢ynkun. CpoiictBa Qpynkuuii. Jluneitnas pynkuus, e€ rpaduk. I'padux pyHkun
y = |X|. I'padbmyeckoe pernieHue ITUHEHHBIX YPaBHEHWH M CUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBanmpatubeiit kopenp u3 uucia. [lonsitue 00 uppaMOHAIBLHOM YHUCIIE.
JlecsiTuunble TPUOIMKEHUST HppallMOHAIbHBIX yrces. CBolicTBa apu(MeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K MPEoOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [[€fICTBUTENIbHBIC YUCTIA.

Crenens ¢ HenpIM oKa3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alKMCh YKUCIIA.
AsreOpanveckue BbIPAKEHUS

KBagpaTHbpii = TpE€XuieH, pas3ioKEHWE KBAJAPAaTHOIO  TpEXWwieHa Ha
MHOKUTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi IpoOwu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJeHHe aireOpanvyeckux JpoOeu.
PanrionanbpHbIe BhIpaXeHUs U UX MPEe0Opa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUSI.
Teopema Buera. Pemenne ypaBHeHNM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIFHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalds YPaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHUM C JAByMs IIepeMEHHBIMHU. lIpuMmepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpanyeckum crocoooM.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON MEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknun. OOnacTs omnpeAeneHuss U MHOXKECTBO 3HAYCHUU
dbynkiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk dynkuuu. Utenuwe cBoiicTB ¢GyHKIMU 1o e€ rpaduxy. I[Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX PEATIbHBIE MPOLECCHI.



OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa v BIYMCICHUSA

PaunonanpHble yuciaa, UppAaLMOHAIBHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHBIE ApoOr. MHOXKECTBO ACHCTBUTENBHBIX YKCEN, NEHCTBUTEIbHbIE YUCIIA
KaKk OECKOHEUHbIE JecATUYHbIEe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICUCTBUTEIIBHBIX YHCEII U KOOPAUHATHOMU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apu(MeTHYecKue JeWUCTBUA C
JNEWCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MUpPA, JIUTEIBHOCTh IPOIECCOB B
OKpY>KaroIlleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pellienue ypaBHEHUM, CBOASIINXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaJApaTHBIM.
buxkBagparHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3adad
anredpanyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Permienue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM IByX ypaBHEHHM,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Perienre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpeMEHHOU. PemieHne cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOW. KBaapatHele HepaBEeHCTBaA.
['padrueckas wHTEpHperTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBaaparnunas ¢ynkuwms, €€ rpaduxk m cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 11apadoJIbl, 0Ch CUMMETPHUH MapadOJIbI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x|, u ux
CBOMCTBA.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCcum



[loHaTHE YMCIIOBOM MOCJIEAOBATEIBLHOCTU. 3a/laHUE TOCIIEI0BATEIIbHOCTH
peKkyppeHTHo popMyoit u popmysioi N-ro wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opmMmynbl N-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxeHne 4YIe€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIOHEHUHUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IE€HHOCTHbIM OTHOLIEHWEM K JOCTMIKCHUSAM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaxX U NPUKIAAHBIX cepax;

2) rpasKIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEN IpaKIaHUHA U pealn3alii €ro
paB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PpaKIaHCKOro oOuiecTBa (Hanpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKHUM MPHUMEHEHHEM JOCTWIKEHUN HAyKH, OCO3HAHUEM BAaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PCEIICHUH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU IJIS YCHEHIHOM MNpodecCHOHaIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWM, pacCyX JCHHUH, YMEHHIO BHUJETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallUE B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKH Kak c@epbl 4Yel0BE4YEeCKOU
NEATEIbHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH I Pa3BUTHUS LUBUIIN3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEeMaTHYECKOW KYJIbTYpPOHl Kak CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBIKAMHU HCCIEI0BATEIBCKON
NeSTEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1arOMOyYHA:

TOTOBHOCTBIO IPUMEHSATh MAaTEMaTUYECKWE 3HAHHUS B HHTEpPECax CBOETO
30pPOBBSl, BEACHUS  3J0pOBOTO  o0Opa3a KU3HU (3M0pOBOE  MHUTaHHE,
cOaIaHCUpPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryisapHas (dunyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa IPYroro 4YeJI0BeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHEHTAlMEl HA MPUMEHEHNE MATEMAaTUYECKUX 3HAHUW NI PELICHUs 3a7a4
B 00JIACTU COXPAHHOCTH OKpYKAIOIIeH cpe/pl, IMJIAaHUPOBAHUS TMOCTYNKOB U
OLIEHKA WX BO3MOXXHBIX MOCIEACTBUN ISl OKPYKAKOUIEH Cpelbl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTanus K M3MEHAIOIIUMCH YCJOBUSM COLMAJIBHONW W NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 ONbBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIupOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMI0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAEMble pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATH M OICHUBATh PHUCKU U
NOCNEeACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble jJJoruueckue JelicTBUA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHMA, OTHOIICHWA MEXIy MOHATUSAMHU, (HOPMYyIUPOBATH
ONpPENCICHUSI  TIOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuuKanu, OCHOBaHUS i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, €IUHUYHBIC, YAaCTHBIE W O0OIIue,
YCJIOBHBIE;



BBISIBISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSIX M YTBEPIKICHUSX,
npeajgaraTb  KpUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JieN1aTh BBIBOJBI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUSHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECJIOXKHBIE JOKAa3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh CMoco0 pemeHus y4eOHOM 3adaud (CpaBHHUBATh HECKOJBKO
BapHAHTOB pElIeHMs, BBIOMpaTh Hauboiee MNOAXOAAIMIUNA C y4ETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHOe, (OPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH 10 CAMOCTOSATENBHO COCTABICHHOMY IUJIaHY HECJIOKHBIN
OKCIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHE IO  YCTAaHOBJICHHUIO
0COOEHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENBHO (HOpMYIHPOBATH 00OOIIEHUSI U BBIBOABI 110 pe3yIbTaTaM
NpOBEAEHHOTO HAOIIOACHUS, MCCIENI0BaHMs, OLIEHWBATh JIOCTOBEPHOCTDH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIABUIATH
HPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh U HW3OBITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
MH(POPMAILMIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MNPEACTABICHUS HH(OpPMALMU U WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXE€MaMH, JuarpaMMamMi, WHOM Trpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIpUHUMATh U (OPMYyJIHPOBAaTh CYXKICHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpPaXXaTh CBOIO
TOUYKY 3PEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTUPOBATh ITOJTY4EHHbIN pe3y/bTarT;

B X0/ 00CYKI€HUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYKIaEMOU TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJI€U, HAIICJICHHbBIE Ha TIOUCK
peIlIeHusl, COMOCTaBISATH CBOM CYXICHUS C CYXKICHUSMH JIPYTUX
YYaCTHUKOB JHallora, oOHapyXUBaTh PA3JIMYUE U CXOJACTBO NO3UIMIL, B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIsATh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  JKCIIEpUMEHTAa,
UCCIIEJIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALUMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W MCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUAYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MATEMaTHYECKUX
3ajady;

IPUHUMATD €I COBMECTHOW AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3ALIUIO
COBMECTHOM pabOThI, pacmpenenarTb BHUAbI pabdOT, OrOBApUBATHCH,
00CYXKIaTh TIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIbKHUX
JIIOJIEH;

y4yacTBOBaTh B TpYNIOBBIX ¢GopMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JPYTUE), BBIMOJHATH CBOK YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOUIMM IPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJITOPUTM PEUICHMs 3aJaud (WM €ro
4acTb), BbIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaIIUK.

C&MOKOHTpOJ’IL, MOIUOHAJIbHBbIN HHTE/JIEKT:

BJIaJIeTh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipoiecca U
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKOMN 3a/1a4H;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [I€ATEIIbBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yJibTaTa JAEATEILHOCTH MOCTABJICHHON 1EIU
U YCIIOBUSIM, OOBSCHITH MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 7 Kjacce OOyYAIOMIMICS TOJNYYHUT CIEAYIOIIHME
NPEAMETHBIE PE3YNIBTATHI:

Yucnaa v BIYMCICHUSA

BoimonusATe, codyeras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUEeCKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh pPa3zHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN NPOOHBIX BBIPAKEHUH, COAEpHKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT OnHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO IPOOB).

CpaBHHBAaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIA.

OKpyrasTh yKcIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHUS CO CTENEHSAMHU C HATypaJlbHBIMH
MTOKA3aTEIISIMH.

[IpuMeHsATh  NpPU3HAKK  JCIMMOCTH,  PpAa3JIOkKEHUE HAa  MHOMKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1aud, CBSI3AHHBIE C OTHOLICHHEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aJa4 C YYETOM OIPAHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHUS Y4eOHOro MaTepurarna.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAKCHHMH NpPU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHus — LIEJIOTO  BBIPAXKEHHST B MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOMKHUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  CJIAaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IIOKAa3aTEIsIMHU IS
npeoOpa3oBaHUsl BRIPAKCHU.



YpaBHeHMS U HEPaBeHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpPABUIA
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBaseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPABHEHUMN U UX
CHCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTU TpaduK JIMHEHMHOTO YpPaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUMKOM, NPUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pewmate cuctemsl 1ByX JTMHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocraBnsaTe W pemaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBbIN Pe3yJIbTar.

DOyHKIUU

N300paxkath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/ JAHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OTtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpIMHATaM,
CTpOUTH Tpaduku TUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKIMNH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauth 3HaueHne (yHKIIUYU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalM3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUSA

Hcnonp30BaTh HayaJdbHbIE IMPEACTABICHHUS O MHOECTBE JEHCTBUTEIbHBIX
YuceNn JJIsl CPaBHEHMSI, OKPYTJIECHUS U BBIUUCIECHUN, N300pakaTh JAEHCTBUTEIbHBIC
YUCJIa TOYKaMH Ha KOOPJAWHATHOU MPSMOU.

[IpumeHnsaTh TOHSTHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOJUMOCTH KaIbKYJSTOP, BBINOJIHATH
npeo0pa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAApPATHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEMN.



Hcnonp30BaTh 3amucu OOJBIIUX M MaJbIX YHCET C MOMOIIBIO JECATUIHBIX
npo0eit u creneneit yucna 10.

AuredpanyecKue BbIPpaKeHUs

[IpyMeHATh TOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENIEHH C LIEJBIM MOKa3aTesIeM.

BrIMoMHATE TOXIECTBEHHBIC MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOWJICHAMH U alNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOXKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Peuiats nuHEHbIE, KBaJpaTHbIE YPABHEHUS U PaAlMOHAIbHBIE YpPaBHEHMUS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUM U CUCTEM ypaBHEHHH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHni (YyCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHHS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoit
MOJENN C IIOMOUIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMbI YpaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHbBIA PE3yJIbTAT.

[IpuMeHsATH CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JiI CpPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyuecKky0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUHA HEpPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ KCMONB30BaTh (DYHKITMOHAIBLHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHUS), OMPENENATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

CtpouTts rpaduKu AMeMEeHTapHbIX (PYHKINN BUIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OmHCHIBaTh CBOWCTBA YHCIOBON
dbyHkIuu 110 e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydarOmIMIICS TOJNYYHUT CIEAYIOIIME
NIPEAMETHBIE PE3YNIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIE U UPPALMOHATIbHBIC YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMU,
coyeTass YCTHbIE W TIMCbMEHHBIE MNPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTte 3HaueHMss CTENEHEM C LEAbIMUA MOKAa3aTeIIMA W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHHI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPAaBHEHUs, CBOJIALIMECA K
HUM, IPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHCHHSI.

Pemlate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMSI NEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS JINHEHHBIM.

PemaTe TeKCTOBBIE 3agaud aiareOpamvyeckuM CrIocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI JIByX YPABHEHUU C JBYMsI IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX MpecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUN PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaApPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pEILICHUE HEPABECHCTB HA YMCIOBOW MPSIMOW, 3alMCHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLINE KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATh PEHIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 337a4.

DOyHKIMHA

Pacnio3naBath (yHKUMM W3y4eHHBIX BHJOB. [loka3piBaTh cXxemMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TIOCKOCTH rpadukoB GyHKIui Buga: y = Kx, y
=kx+b, y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBucumoct ot
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth U HM300pa)kaTh CXEMATHUYECKU TPpAPUKU KBAJAPATHUUHBIX (PYHKIIMIA,
ONMCHIBATh CBOWCTBA KBaIPATUUHBIX (PYHKIMHI MO UX rpadukam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKIUIO 110 (opMyIie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUU.

Yuc1oBble MOCT€10BATEILHOCTH H POrPeccUuu

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IpU
pasHbIX CIOCO0AX 3aaHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHMEM (opMyn N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpeccrii, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh WIEHbI TMOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIWHATHOU
IUIOCKOCTH.



Pematp 3amauun, CBsi3aHHBIE C YHCJIOBBIMH IOCJIEIOBATEIBHOCTSIMH, B TOM
YUCJIe 33/1a4M U3 PEATbHON KU3HU (C UCTIOJIh30BAHUEM KaIBbKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BeIUHUCICHUS. ParnoHanbHbIe o5 1 bubmuoreka [JOK
qyucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 Koopwnatet n rpagpuki. Pymiuin 15 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 AZrOpaHeckHe BhIpaxKeHi 40 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 ¥ PaBHEHIL 1 HEPABEHCTBa 15 1 https://m.edso0.ru/7f415b90
bubmunoreka LIOK
° losToperme 1 0bobmenne ! 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5) 0



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 AnreOpandecKkre BhIpaKCHUSI. 16 5 bu6nuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
2 Uwucna u Beruucinenus. KBagpaTHeie KOpHA 15 2 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnmoreka [JOK
3 15 1
YpaBHECHUSA https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 5 1 Bubmuotexa [JOK
KBagparuslit Tpéxunen https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bu6nuoreka [IOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 VYpaBueHus u HepaBeHCcTBa. HepaBeHCcTBa 11 1 https://m.edsoo.ru/7417af8
bu6mmoreka [IOK
! PyHKuEE. OCHOBHEIE NOHATH S https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 Dyriupn. ucnoBLIe QyHKIHA o 1 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTeneHsp ¢ 1eJIbIM 7 1 bubnuoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 HosToperne 1 06obumene 0 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 13 9 bubmuorexa [JOK
yucna https://m.edso00.ru/7f419d08
Bbu6nmuoreka [JOK
2 Pynxunn 16 ! https://m.edso00.ru/7f419d08
3 VYpaBHEHHUS 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [JOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f419d08
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edso00.ru/7f419d08
Bbu6nuoreka [JOK
6 YucaoBble OCIE0BAaTEILHOCTH 15 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 9 bu6mmoreka [IOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0



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

7 KJIACC
Ne KosmnuectBo yacos
11/-11 Tema ypoxa Beero Konrpoabusie  IIpakruueckme = IIpumeuanue
padoThI padoThI
1 PammonanbHbie yuciaa 1
2 PanmonansHbIe ynciaa 1
3 YucnoBbie BRIpaKEHUS 1
4 UwucnoBbie BEIpaKCHUS 1
5 BripaxkeHus ¢ mepeMeHHBIMU 1
6 Bripakenus ¢ nepeMeHHBIMHU 1
7 CpaBHeHUE 3HAaUEHUH BBIpAXKEHUI 1
8 CpaBHeHME 3HAYCHUH BBIPAKECHUN 1
9 CBoliCTBa AEUCTBUN HAJ YUCIAMUA 1
10 CaoiicTBa AeCTBUM HAJ YUCIaMU 1
1 ToxnectBa. ToXXneCcTBEHHEIE 1
npeoOpa3oBaHMs BhIPAKESHUN
12 ToxnecTBa. ToxaecTBEHHbIE 1
peoOpa3oBaHUs BEIPAKEHUI
13 Kontponbnas padora Nel "Ywca, 1 1
BBIPAXXEHUS, TOXK1eCTBA"
14 YpaBHEHHE U €T0 KOPHU 1
15 JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHOU 1
16 JIuneliHoe ypaBHEHHE C OJHOU IMEPEMEHHON 1
17 Pemrenue 3aau ¢ noMoIbIO YpaBHEHHI 1




18 Pemienue 3a1a4 ¢ MOMOIIbI0 YpaBHEHUH 1

19 Pemenue 3amau ¢ moMoIb0 ypaBHEHHI 1

20 DopmyIsl 1

21 KonrponsHast padora Ne2 "YpaBHenus" 1

22 UwucioBbie TPOMEKYTKH 1

23 Yro takoe pyHKIUSA 1

24 Brruucnenue 3naueHuit GyHKIMH 110 1
dhopmyne

o5 Brruucnenue 3HaueHnii GyHKINUN TIO 1
bopmyie

26 I'paduk pyaxmmm 1

27 [IpsiMast TpOMOPLUOHATBHOCTD U €€ rpaduk 1

28 [IpsiMast TpOMOPLUOHATIBHOCTD U €€ rpaduk 1

29 Jluneiinas Gynkius u e€ rpadux 1

30 Jluneiinas GyHkus u e€ rpaduk 1

31 3amanne QyHKIMHA HECKOJIBKUMHU 1
dbopmynamu

32 3ananue GyHKIIUN HECKOJIbKUMU 1
bopmynamu

33 Kontponbnas padota Ne3 "dyHkimu" 1

34 Omnpenenenne CTENEHN ¢ HaTypalbHBIM 1
rokaszaresem

35 YMHOKEHUE U JIeTICHHE CTETICHEH

36 VYMHOKEHVE U [eJIEHUE CTENEHEN

37 Bo3BezneHue B creneHb MPOU3BEICHUS U 1
CTETIeHU

38 Bo3Benenue B cTeneHb MpoOU3BEACHUS 1 1




CTCIICHHU

39 OpmHOYJIEH M €T0 CTaHAAPTHHIN BU/T 1
40 YMHOKEeHUE OAHOWICHOB. Bo3BeaeHue 1
OJHOYJICHA B CTEICHD
41 YMHOKEeHUE OAHOWICHOB. Bo3BeneHue 1
OJHOYJICHA B CTCIICHb
42 OyHkun Y=X2 u Y=X3 u ux rpadpuxu 1
43 O mpOCTHIX U COCTABHBIX YUCIIAX
44 Kontponbnas padota Ne4 "CreneHs ¢ 1
HaTypaJbHbIM MOKa3zaTesnem"
45 MHOTO4JICH M €r0 CTaHAaPTHBIN BUJT 1
46 MHOro4JieH 1 €ro CTaHAapTHBIA BU 1
a7 CnokeHne ¥ BRIUMTAHHE MHOTOYJICHOB 1
48 Crno’keHne ¥ BEIYUTAaHUE MHOTOYJICHOB 1
49 VYMHOKEHME OTHOYIEHA HA MHOIOYJIEH 1
50 VMHOKEHHE OJHOYIEHA Ha MHOTOYJIEH 1
51 VYMHOKEHME OTHOYWIEHA HA MHOIOYJIEH 1
52 Brinecenne o0IMIEro MHOKHATEISL 32 CKOOKH 1
53 Brigecenue o0mero MHOXHUTENA 3a CKOOKH 1
54 Brinecenne o0IMIEro MHOKHATEISL 32 CKOOKH 1
55 Kontponbras padotaNe5 "MuorouneHsr" 1
56 VYMHOXKEHIE MHOTOWIECHA HA MHOTOYJICH 1
57 VYMHOKEHIEe MHOTOWIEHA Ha MHOTOWIEH 1
58 VYMHOKEHIEe MHOTOWIEHA Ha MHOTOWIEH 1
59 Pa3noxxenne MHOrOWIeHa HA MHOKHUTEIN 1

CIIOCOOOM TPYIITUPOBKU




Paznoxxenne MHOTO4JI€Ha HA MHOXKHUTEIH

60
CIIOCO0OM TPYIITUPOBKHU

61 JleneHue ¢ ocTaTKOM

62 Kontponbras padota Ne6 "[IpousBenenune
MHOT'O4YJIEHOB"

63 Bo3Beznenue B kBajipar u B Ky0 CyMMBI U
Pa3HOCTH JBYX BBIpaXXKCHUU

64 BosBenenue B kBagpatr u B KyO CyMMBbI U
Pa3HOCTH JBYX BBIpAXXCHUU

65 BosBenenue B kBagpar u B KyO CyMMBbI U
Pa3HOCTH JBYX BBIpOXKEHUI
Pa3noxeHne Ha MHOYKUTENIN C IIOMOILBIO

66 (bopmyn KBasipaTa CyMMBI U KBajpaTa
pa3HoCTH
Pa3noxeHne Ha MHOYKUTENN C IIOMOILBIO

67 (dbopmyn KBasipaTa CyMMBI U KBajpaTa
pa3HoCTH

68 YMHOXKEHUE Pa3HOCTH JIBYX BBIPAKCHUN HA
UX CyMMY

69 YMHOK€EHUE pa3HOCTH IBYX BBIPAKEHUN Ha
UX CyMMY

20 PasnosxeHne pa3HOCTH KBaJpaToOB Ha
MHOXKHUTEIN

7 Pa3noxxeHue pa3HOCTH KBaJpaToB Ha
MHOXKHUTETN

79 Pa3noxeHrne Ha MHOXUTEIN CYMMBI U
pasHOCTH KyOOB

73 KontponsHast padora Ne7 "dopmyiisl




COKPALIEHHOI'0 YMHOXEHUS"

[IpeoOpa3oBaHue 1EIOTO BHIPAKEHHS B

74 1
MHOTOYJIEH

75 [IpeoOpa3oBaHue 1ENOro BhIpaKEHUS B 1
MHOTOYJIEH

76 [TpuMmeHeHne pa3THYHbBIX CIOCOO0B IS 1
pa3NoKEeHUsT HAa MHOXHUTEITN

77 [IpumeHeHue pa3IMYHbIX CIOCOOOB Ha 1
MHOXKHUTEITH

78 Bo3Benenue aBydsieHa B cTereHb

79 BosBenenue nBy4iieHa B CTETICHb

80 Kontponbnas padota Ne§ "[IpeobpazoBanue 1
LIEJIBIX BbIpaKeHU"

81 JInHeliHOe ypaBHEHUE C IBYMs 1
MIePEeMEHHBIMU

82 ['paduk muHEHHOTO ypaBHEHUS C ABYMSI 1
MIePEeMEHHBIMU

83 I'paduk muHEHHOTO ypaBHEHUS C ABYMSI 1
MIepEeMEHHBIMU

84 CucreMbl TMHENHBIX YPaBHEHUN € ABYMS 1
MIePEeMEHHBIMU

85 CucreMbl TMHEWHBIX YPABHEHHH C ABYMS 1
MIePEeMEHHBIMU

86 Cnoco0 moaCcTaHOBKHA 1

87 Crioco0 moICTaHOBKHU 1

88 Crnioco0 crnoxxeHus 1

89 Crioco0 croxeHus 1




Pemenue 3ama4 ¢ IOMOIIBIO CUCTEM

90 . 1
YpaBHEHUU
01 Pemenue 3a1au ¢ TOMOIIBIO CUCTEM 1
YpaBHEHUU
92 Pemrenne 3a1a4 ¢ TOMOIIBIO CUCTEM 1
ypaBHEHUI
93 JInHeliHbIE HEPABEHCTBA C ABYMS 1
IIEPEMEHHBIMU U UX CUCTEMBI
94 JInHeliHbIE HEPABEHCTBA C ABYMS 1
MEPEMEHHBIMU U UX CUCTEMBbI
95 Kontponbnas padota Ne9 o reme "Cuctemsl 1 1
JIMHEHBIX ypaBHEHUU'""
96 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kinacca, 0000IIeHIe 3HAaHHIA
97 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1
Kypca 7 kinacca, 0000IIeHIe 3HAaHHA
98 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1
Kypca 7 kiacca, 000011eHe 3HaHUI
99 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kinacca, 0000IIeHIe 3HAHHIA
100 HroroBast koHTpOIBHAS paboTa 1 1
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1
Kypca 7 kiacca, 000011eHe 3HaHUI
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 kinacca, 0000IIeHIe 3HAHHIA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10




8 KVIACC

KoanuecTBo 4acoB

Ne /i Tema ypoka B KoHTposabHbIe IpakTuyeckue IIpumeuanne
cero padoThI padoTsI
1 PanyoHanbHbIE BBIPAKEHUS 1
5 OcHoBHOE CBOMCTBO poOu. CokparieHne 1
npobeit
3 OcHoBHOE cBoO¥CTBO Apodu. CokparieHue 1
npoodeit
4 CroxeHue ¥ BRIUUTaHHUE po0el ¢ 1
OJIMHAKOBBIMU 3HAMEHATEIISIMHU
5 CroxeHue ¥ BRIYUTaHHUE po0el ¢ 1
pa3HbIMH 3HAMEHATEISIMU
6 CrnosxeHue ¥ BBIYUTaHUE APOOeii ¢ 1
pa3HBIMH 3HAMEHATETSIMU
7 CroxeHue ¥ BEIYUTaHHUE Ipo0el ¢ 1
pa3HBIMH 3HAMEHATEISIMU
8 Kontponbras padota Nel "Parmonanbabie 1 1
JIpoOu 1 uX cBoMcTBA"
9 YMHuoxeHue apodeii. Bozsenenue npobeii B 1
CTETICHb
10 Henenue npobeii
11 Henenue npobeit
12 [Tpeobpa3zoBaHue palOHANBHBIX 1
BBIPAKECHUI
13 [IpeoOpazoBanue paroHaIbHBIX 1




BBIPAKECHUI

14 Oyukius Y=K/X u eé rpadux

15 [IpencraBnenue ApoOU B BHJIE CyMMBI
npobeit

16 KonTtponbHas padora Ne2 "IIpoussenenue
U 9acTHOE apooOeit"”

17 JlelicTBUTEIIbHBIC YHCIIA

18 KBanparusie kopHU. Apudmernueckuit
KBaJpaTHBIA KOPEHb

19 VYpaBHeHue x*=a

20 VYpaBuenne X2=a

21 Haxoxaenne npuOIMKeHHBIX 3HAYSCHUI
KBaJ[paTHOT'O KOPHS

22 OyHKIHN y = VX

23 KBanparHslii KOpeHb U3 IPOU3BECHUS U
npobu

24 KBaapatHbIii KOPEHB U3 CTETICHH

o5 KonTtponsHas padora Ne3 "KBanpaTHbie
KOpHH"

26 BriHecenne MHOKUTENS 32 3HAK KOPHSI.
BHecenne MHOXHTEIIS 1101 3HAK KOPHS

97 BoiHecenne MHOXKHUTENS 32 3HAK KOPHSI.
Buecenre MHOXUTEINS 11O 3HAK KOPHSI

28 [IpeoOpazoBanue BEIpAKEHHIA,
coJleprKalliX KBaJpaTHbIe KOPHU

29 [IpeoOpazoBanue BEIpAKEHHIA,

coJiepKalluX KBaJpaTHbIE KOPHU




30 [IpeoOpazoBaHme TBOMHBIX PaIHKAIOB 1
Kontponbnas padora Ne4 "[Ipumenenne

31 CBOWCTB apu(pMETUYECKOTO KBAJPATHOTO 1
KOpHS"

32 Hemnonnbie kBagpaTHbIC ypaBHEHUS 1

33 Henonnoe kBaspaTHOE ypaBHEHHUE 1

34 dopMya KOpHEH KBaIpaTHOTO YpaBHEHUS 1

35 dopMyia KOpHEW KBaIpaTHOIO YpaBHEHUs 1

36 Pemenue 3amay 1

37 Pemienue 3anau 1

38 Teopema Buera 1

39 Teopema Buera 1

40 KonTtponbHas padora Ne5 "KBagpaTHoe 1
YpaBHEHHUE U €r0 KOpHU"

41 KBaaparHbIi TpeX4JieH U €r0 KOPHU

42 KBaznpaTHbIli TpeXWIEeH U €ro KOPHU

43 PaznoxeHne kBagpaTHOrO TpexuwieHa Ha 1
MHOXHTEIH

44 Pa3noxeHne KBagpaTHOro TpEXUIEHa Ha 1
MHOXHTEIH

45 PaznoxxeHne KBagpaTHOTO TpeXuiieHa Ha 1
MHOXHTEIH

46 Pemenune zv[po6Hblx palnMoHaIbHBIX 1
ypaBHEHHH

47 Pemenue {[pOGHBIX parnMoHaIbHBIX 1
ypaBHEHHH

48 Pemenne npoOHBIX pallnOHATBHBIX 1




ypaBHEHUU

49 Pemenue 3amay

50 Pemenue 3amau

51 Pemenue 3anau

59 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €T0 1
rpaduk

53 HccnenoBanue cucreM ABYX JTMHEHHBIX 1
YpaBHEHHUI C ABYMsI IEPEMEHHBIMU

54 ['padpuaeckuii criocoO pemmeHust CHCTeEM 1
ypaBHEHUU

55 ['padpuaeckuii ciocoO pemmeHust CHCTEM 1
ypaBHEHUU

56 Anrebpanueckuii crocod peneHus CucTeM 1
ypaBHEHHIA

57 Anrebpanyeckuii crmocod peneHus: CUCTEM 1
ypaBHEHUU

58 Anrebpanyeckuii crmocod peneHus: CUCTEM 1
ypaBHEHUU

59 Pemenue 3amau 1

60 Pemenue 3amay 1

61 Pemenue 3amau 1

62 YpaBHeHHE ¢ TapamMeTpoM 1

63 YpaBHEHHE ¢ TapaMeTPOM 1
Kontponbnas padota Ne6 "KBamparHsrii

64 TpexuieH. J[poOHbIe parmoHaIbHBIC 1
ypaBHEeHHUA"

65 UucnoBble HEpaBEHCTBA 1




66 CBoiicTBa YHCIOBBIX HEPABCHCTB 1

67 CrnosxeHre 1 YMHOKEHUE YHCTIOBBIX 1
HEPABEHCTB

68 CrnosxeHre 1 YMHOKEHUE YHCTIOBBIX 1
HEPABEHCTB

69 [Tepeceuenue 1 0ObeTUHEHNE MHOKECTB 1

70 UucnoBbie TPOMEKYTKH 1

71 Peienne HepaBeHCTB € OJHOM IIEPEMEHHOU 1

72 Pemienne HepaBeHCTB ¢ OJTHOM MEPEeMEHHOU 1

73 Pemenue CI/\I’CTGM HEPABEHCTB C OJJHOM 1
epPEeMEHHOI

74 Jloka3arenbCTBO HEPABEHCTB

75 KonTponbnas padorta Ne7 "Hepasencrpa"

76 Oyukmusa. O0nacTh onpeaeneHus u 1
MHO>KECTBO 3HAYCHUN (DYHKIIUU

77 Oynknus. O0IacTh ONpPEaeTCHUS U 1
MHO’KECTBO 3HAUCHUN (QYyHKLIUU

78 CgoiicTBa pyHKINU 1

79 CgoiicTBa QyHKIUH 1

80 CgoiicTBa GyHKIIUH 1

81 CpoiicTBa mMHEHHON QYHKINU 1

82 CRoiicTBa TMHEHHOW QYHKITUN 1

83 CoiicTBa pynkuuu y =k/X m 'y = VX 1

84 CaoiictBa ¢ynkuun Y=K/X u y= X 1

85 CoiicTBa (yHkuun y=K/X u y= x 1

86 Ilenast u npoOHas 4acTH yucia 1




87

Lenast u xpoOHast YaCTH YuCIa

88 Ilenas u npoOHas 4acTH yucia

89 KonTtponbHas padora Ne§ "dyHkiun"

90 OrnpezenieHne CTENEHH C LETbIM
OTPHUIATENILHBIM MTOKa3aTeIeM

91 CBOJICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM

92 CBOWCTBA CTCIICHU C IICJIBIM TTOKa3aTelIeM

93 [TonsiTHe CTAaHIAPTHOTO BHIA YKCTIA

94 Pemenue 3a1a4 ¢ GOMBIIMME U MaJIbIMU
YHUCIIaMU

95 DOyHKINUH Y=X U Y=X U UX CBOMCTBA

96 KontponbHas padora Ne9 "Crenens ¢
IIEJILIM ITOKa3areieM"
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

97 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHSATUN U

98 METOJIOB KypCOB 7 U 8 KIJIaCCOB,
00001IeHNE 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHSATUN U

99 METOJ/IOB KypCOB 7 M 8 KJIacCOB,
000011IeHEe 3HAHWIT
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJ/IOB KypCOB 7 M 8 KJIacCOB,
000011IeH1Ee 3HAHWIT

101 Hrorosast kKoHTpOJbHASA paboTa

102 [ToBTOpEHVE OCHOBHBIX MOHITHI U




METOJI0B KypcOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHWIT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




9 KJIACC

KoumnuecTBo yacos
Nen/m | Tema ypoka B Kourpoasubie = Ilpakrtnyeckue  IIpumeuanue
cero padoThI padoThI
1 JleicTBus HaJ JEHCTBUTEILHBIMU YHCIAMU 1
2 JlelicTBUS Haa ICHCTBUTEIIBHBIMU YUCIAMHU 1
3 JleicTBus HaJ AEHCTBUTEILHBIMU YHCIAMU 1
4 CpaBHEHHE TEHUCTBUTEIHHBIX YHCEI 1
5) CpaBHeHUE TEUCTBUTEIBHBIX YUCEI 1
6 [TorpentHOCTh ¥ TOYHOCTH MPUOTMHKCHHS 1
7 [TorpenrHoCTh ¥ TOYHOCTH MPUOIHMKESHHUS 1
8 Kontponbnast pabora Nel "JleiicTBUTEIHBIE 1 1
yucna"
Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpa U
9 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM 1
Mupe
10 [IpakTrKO-OpUEHTHPOBAHHBIE 3aa4U
11 [IpakTUKO- OPHUEHTUPOBAHHBIC 3a/1aYN
12 To4HOCTB IPEACTABICHUS AEUCTBUTEIBHBIX 1
Yrces B BUJE JECATUYHBIX Jpobeit. Uncno
13 KonTtponsHas padora Ne2 "IIpunoxenue 1 1
MaTE€MaTHUKHU B PeaIbHON KU3HU"
14 CaolicTBa 4YETHOCTH U HEUETHOCTH (PYHKLIUN 1
15 CBoiicTBa 4ETHOCTH M HEUETHOCTH (PYHKITHIA 1
16 CBoiicTBa YETHOCTH U HEYETHOCTH (PYHKITUI 1
17 I'paduku 1 cBOICTBa HEKOTOPHIX BUJIOB 1




bynkuuii: Y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[X|

I'pacduky u cBOMICTBAa HEKOTOPHIX BUIOB

18 bynkuuii: Y = kx, y = kx + b, y=k/x, y=x3, 1
y=vX, y=[x|
['padyiku 1 cBOMCTBA HEKOTOPBIX BUJIOB

19 byuknuii: Y = kx, y = kx + b, y=k/X, y=x3, 1
y=vX, y=[x|

20 Oynaknus y=ax2, e€ rpaduk u CBOMCTBa 1

21 Oynkuus y=ax2, e€ rpapuk u cBoicTBa 1

22 I'paduk Gpyukiuit y=ax2+n u y=a(x-m)2 1

23 I'paduk dpynkumit y=ax2+n u y=a(x-m)2 1

24 [TocTpoenue rpaduka KBaapaTHIHON 1
byHKIUHA

o5 [MocTpoenue rpaduka KBaapaTHUHON 1
byHKIUHA

26 [Moctpoenue rpaduka KBaapaTHUHON 1
byHKIIUN

27 HpoGHo-nuueitHast GyHKIUS 1 e€ rpaduk 1

28 JpoOHo-nuueiHas GpyHKIus u e€ rpaduk 1

29 Kontponbnast padora Ne3 "Oyakimn" 1

30 Lenoe ypaBHeHMe U ero rpaduk 1

31 [lenoe ypaBHeHuUE u ero rpapuk 1

32 Lenoe ypaBHeHME U ero rpaduk 1

33 JpoOHbIe paninoHaIbHbBIC YPaBHEHUS 1

34 JpoOHbIe paninoHaIbHbIC YPaBHEHUS 1

35 Pemienne TeKCTOBBIX 33a/1a4 C TTIOMOIIBIO 1




ypaBHEHUU

Pemrenne TEKCTOBBIX 3a7a4 ¢ IOMOIILIO

36 .
yYpaBHEHUI

37 KonTtponbnas padota Ne4 "YpaBHeHuUs ¢
OJHOI mepeMeHHONn"

38 Pewienne HepaBeHCTB BTOPOM CTENIEHU C
OJIHOU IIEPEMEHHON

39 Pemienne HepaBeHCTB BTOPOM CTENEHU C
OJIHOU IIEPEMEHHON

40 Pemenne HepaBeHCTB METOJIOM MHTEPBAJIOB

41 PeieHne HepaBeHCTB METOIOM UHTEPBAJIOB

42 HekoTopsie mpuémsl pereHus ebix
ypaBHEHUU

43 KonTtponbHas padora Ne5 "HepaBeHctpa ¢
OJIHOM TIepeMeHHOI"

44 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk

45 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0
rpaduk

46 Pemenue cucreM ypaBHEHUH C 1BYMs
NIEPEMEHHBIMU

47 Pemenue cucrem ypaBHeHUH ¢ AByMS
NIEPEMEHHBIMU

48 Pemenue cucrem ypaBHeHUH ¢ AByMS
NepEeMEHHBIMU

49 HccnenoBanue cucteMsl 1ByX JTMHEWHBIX

YPaBHEHUH C ABYMs IEPEMEHHBIMU




HccenenoBanue cCucTeMsl IBYX JIMHEMHBIX

>0 YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU 1

51 HccnenoBanue cuCTeMbl IBYX JTMHEHHBIX 1
YpaBHEHHI C IByMsI IEpEeMEHHBIMU

59 Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM 1
ypaBHEHU BTOPOM CTETIEHU

53 Pemienue 3a1a4 ¢ TOMOIIBIO CHCTEM 1
ypaBHEHU BTOPOM CTETICHU

54 Pemienue 3a1a4 ¢ MTOMOIIBIO CHCTEM 1
YpaBHEHUI BTOPOU CTEIICHU

55 Pemenue 3a1a4 ¢ moMOIIBIO CUCTEM 1
ypaBHEHU BTOPOM CTETIEHU

56 Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM 1
YpaBHEHUI BTOPOU CTEIICHU

o7 HepaseHnctBa ¢ 1ByMsi nepeMeHHBIMU 1

58 HepaBenctBa ¢ 1ByMsi mepeMEeHHBIMH 1

59 HepaBencTBa ¢ 1ByMS IepeMEHHBIMU 1

60 HepaBenctBa ¢ 1ByMsi mepeMEHHBIMH 1

61 CucTteMbl HEpaBEHCTB C JIBYMS 1
HepPEMEHHBIMH

62 CucreMbl HEpaBEHCTB C IBYMsI 1
NepEeMEHHBIMU

63 CucTteMbl HEpaBEHCTB C JIBYMS 1
NepEeMEHHBIMU

64 CucTteMbl HEpaBEHCTB C JIBYMS 1
HepPEMEHHBIMH

65 Hexotopsie npuémsl pereHust CHCTEM 1




YpaBHEHU BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMHU

66

Hexotopeie IpuéMsl peleHnst CUCTEM
YPaBHEHU BTOPOU CTEIIEHHU C JBYMS
[IEPEMEHHBIMU

67

HexoTopsie mpuéMbI peleHus CucTeM
ypaBHEHUI BTOPOM CTENEHU C ABYMS
MEPCMCHHBIMU

68

HexoTopsie mpuéMbI peleHus CucTeM
ypaBHEHUI BTOPOM CTENEHU C ABYMS
NepEeMEHHBIMU

69

KonTtponpHas padora Ne6 "YpaBHeHUS U

HEpPABEHCTBA C IByMSl TIepEMEHHbIMU"

70

ITocnenoBarensHOCTH

71

Onpenenenne apupMeTHIecKoit
nporpeccuu. @opmysa N-To yieHa
apuMeTUIECKON MPOTPECCUU

72

Omnpenenenue apupmMeTHIeCKOn
nporpeccuu. opmyia N-ro uiaeHa
apuMeTUIECKON MPOTPECCUU

73

Omnpenenenue apupmMeTHIeCKOn
nporpeccuu. opmyia N-ro uiaeHa
apu(MeTHUECKOI Mporpeccun

74

®opmysa CyMMBI IEPBBIX N YIEHOB
apru(MeTHUECKOI Mporpeccun

75

®dopmyiia CyMMBI IEPBBIX N WICHOB
apuMeTUIECKON MPOTPECCUU

76

dopMyna CyMMBI IIEPBBIX N YWICHOB




apru(MeTHUECKOI Mporpeccun

Kontponbnas padota No7 "Apudmerndeckas

77 \
nporpeccust
OnpeneneHrie reOMETPUIECKON MPOTPECCUU.

78 ®dopmyna N-TO WIeHa TeOMETPHIECKOM
POrpeccuu
OmnpeneneHrne reOMeTPUUECKON MPOTPECCHH.

79 ®dopmyna N-TO WIeHa TeOMETPHIECKOM
POrpeccuu

80 ®dopMyna CyMMBI IIEPBBIX N YWICHOB
TeOMETPHUYECKOM Mporpeccuu

81 ®opmysa CyMMBI IEPBBIX N YJIEHOB
reOMEeTPHUUECKOI mporpeccuu

82 ®dopMyia CyMMBI IIEPBBIX N YWICHOB
reoOMeTPHUUECKOl mporpeccuu

83 MeTtoa MaTeMaTH4eCKON MHIYKIIUN

84 Kontponbnas padota Ne§ "['eomeTpuueckas
nporpeccus"

85 [ToBTOpeHue, 0600IIeHNE U CHCTEMaTH3aIUs
3HaHui. Pemenune 3anau
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS

86 3Hanuii. [IpeoOpazoBanue anredbpandecKkux
BBIPAKECHUM, TOIIyCTUMbIC 3HAYCHUS
[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS

87 3HaHuil. [IpeoOpazoBanme anredpandecKux
BBIPXECHH, TOMYCTHUMbIE 3HAYCHHUSI

88 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS

3HaHUW. YHKIMH: TOCTPOECHHE, CBOMCTBA




U3YYEHHBIX (DYHKITHIA

Pemenne npoOHO-panmoHaIbHbBIX

89 .
YpaBHEHUU
[ToBTOpEHME, 000OIIIEHNE U CUCTEMATHU3AIIHS

90 3HaHui. DyHKIMK: TOCTPOCHHUE, CBOMCTBA
M3Yy4YEHHBIX PYHKITUH

01 [ToBTOpeHuUe, 0600IIEHNE U CHCTEMaTH3aIlUs
3HAHUU KypcoB 7-9 KJ1acCoB

92 [ToBTOpeHue, 0600IIEHNE U cHCTEMaTH3aIlUs
3HaHMUM KypcoB 7-9 KiaccoB

93 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
3HAHUU KypcoB 7-9 KJ1acCoB

94 [ToBTOpeHue, 0600IIeHNE U cHCTEMaTH3aIUs
3HaHUM KypcoB 7- 9 Ki1accoB

95 [ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs
3HaHMUH KypcoB 7-9 KiaccoB

96 [ToBTOpEHME, 0000IIIEHNE ¥ CUCTEMATHU3AIIHS
3HAHUU KypcoB 7-9 KJ1acCoB

97 [ToBTOpeHue, 0600IIeHNE U CHCTEMaTH3aIUs
3HaHUM KypcoB 7-9 KiaccoB

08 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HaHUM KypcoB 7- 9 Ki1accoB

99 HroroBast koHTpoOIbHAs paboTa

100 Hrorosas kKoHTpoJbHASA paboTa

101 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
3HAHUU KypcoB 7-9 KJ1acCoB

102 O06o01IeHre U cUCTeMaTU3alus 3HaHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 60a30BbIi ypOBEHb: yUeOHHK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pexn.
Tensxosckoro C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienuey
* Maremaruka. Anredpa: 8-i kimacc: 6a30BbI YPOBEHB: yUeOHUK, 8 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkumonepHoe obiectso «M3natensctBo «IIpocBenienne»
* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: YUeOHUK, 9 Ki1acc/
Makapsiues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pex.

Tenskockoro C.A., AkunoHepHoe o61ectBo «M3narensetBo «IIpocBenieHure»

METOANYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA

Marematuka. Anre6pa 7-i kiacc: 6a30Bbli ypoBeHb, 7 kiacc/MaxkapbrueB FO.H.,
Mungrok H.I'., Hemko K.W. u np. nox pexn. Tensikockoro C.A. Mocksa. AO
[Ipocsemenne,2023 r

Maremartuka. Anrebpa 8-if kimacc: 6a30BbIl ypoBeHb, 7 kinacc/Makaperaes FO.H.,
Munarok H.I'., HemxoB K.W. u ap. nox pex. TensikoBckoro C.A. Mocksa. AO
[TpocBemenne,2023 r

Marematuka. Anre6pa 9-it kiacc: 6a30BbIi ypoBeHb, 7 kiacc/Maxkapsrues FO.H.,

Mungrok H.I'., Hemkos K.W. u ap. nox pen. Tenakosckoro C.A. Mocksa. AO



[Ipocsemenne,2023 r

Marematuka. Anre6pa 7-9 kiaccel. bazoBbiii ypoBeHb. MeToaudeckoe nocooue
K MpeIMETHOM JInHUM yuyeOHukoB 1o anreope FO.H. Maxkaperuesa, H.I'. Mun ok,
K.H. HemikoB u ap. AO "[Ipocsemenue" 2023r.

’Koxos B.U., Maxkapserues FO.H., Munatok H.I'. Anre6pa. Jlunaktuueckue
Matepuanbl. Anredpa 8 kimacc. M: I[Ipocsemenune 2019r.

Hymuauned FO. I1., Kponrays B. JI. Anre6pa. TemaTtudeckue TecThl. 8 kiaacc. M:
[Tpoceemienne 2019r.

XKoxos B.W. Kapraméa I'.JI. Ypoxu anre6pst 8 k1. Knura nis yuurens. M:
[Tpocemienne 2019r.

MakapsiueB FO.H., Munatok H.I'., Kpaitnea JI.b. /lunaktuueckue MmaTepuaibl.
Anre6pa 9 kinacc. M: IIpocsemienue 2019r.

Hymauned FO. I1., Kponrays B. JI. Anrebpa. TemaTtndeckue TecTsl. 9 kmacc. M:
ITpocenienne 2020r.

XKoxos B.U. Kapraména I'.JI. Ypoxu anredpst 9 kinacc. Knura qis yuurens. M:

[Ipocsemenne 2017r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HTTPS://RESH.EDU.RU/ HTTPS://WWW.YAKLASS.RU
HTTPS://[SKYSMART.RU

https://resh.edu.ruhttps://resh.edu.ru https://uchi.ru/teachers/Ik/main



https://oge.sdamgia.ru

https:/fipi.ru https://www.time4math.ru https://infourok.ruhttps://infourok.ru
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