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INOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIS€TCA OJHUM H3 OMNOPHBIX KYpCOB OCHOBHOTO OOILIEro
oOpa3oBaHMs: OHa OOecneuynBaeT M3yYEHHE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-Hay4YHOIO, TaK W TyMaHUTApHOIO IUKJIOB, €& OCBOCHUE
HEOOXOIUMO I TPOJOJDKEHUsT oOpa3oBaHMs W B TIOBCEJIHEBHOM IKU3HH.
Pa3Butue y oOydaromuxcsi Hay4YHbIX NPEICTAaBICHUNA O MPOUCXOXKICHUH U
CYILITHOCTH ajredpanyeckux abCcTpakiuii, cnocode OTpaxeHus: MaTeMaTHYECKOM
HAYKOU SIBJIEHUN U MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MAaTEMAaTHUYECKOTO
MOJICTMPOBaHUS B HAYyYHOM T[IO3HAHMM U B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAaHMIO  HAYYHOTO  MHPOBO33PEHHMS W  KAyeCTB  MBIIUICHUS,
HEOOXOAMMBIX JUISl aJanTallii B COBPEMEHHOM ILH(PPOBOM OOIIECTBE.
Nzyuenue anrebpsl oOecrieunBaeT pa3BUTHUE YMEHUs HAOI0/aTh, CPAaBHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTHU MBILIUICHHUS, CIOCOOHOCTH
apTyMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCWCTBUS M BBHIBOJBI, (HOPMYIHPOBATH
ytBepxaeHud. OcBoeHue Kypca anreopbl 00eCreunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJIEHUST 00YYaIOUUXCs: OHM HCIOJIB3YIOT JIEAYKTUBHBIE M HHIYKTUBHBIC
paccykJieHus, 00o0IeHne U KOHKPETU3alliio, a0CTparupoBaHUuEe U aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIM OOBEM CAMOCTOSTENbHOU
NEATENbHOCTH OOYYAIOIIMXCA, MO3TOMY CaMOCTOATEIBHOE pEIICHUE 3a]a4
SBIIACTCS peain3anuei e TeIbHOCTHOTO MIPUHITUIIA O0YUCHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» sl OCHOBHOTO
oOmero oOpa3oBaHHMs OCHOBHOE MECTO 3aHUMAIOT  COJEP)KATEIbHO-
MeTonuueckne JuHWUU: «Yucma W BBIYUCICHHS», «AJreOpanmdeckue
BBIPQXKCHUS», «YPABHEHUS W HepaBeHCTBa», «DyHkumn». Kaxnas w3 stux
coJiepKaTeIbHO-METOIMYECKUX JIMHUM pPa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
U3yYCHUs Kypca, B3aUMOJICUCTBYS C IPYTHMH €ro JIMHUAMU. B Xoae n3ydeHus
y4eOHOro Kypca OOy4YalmUMCS MPUXOIUTCS JIOTHYECKU PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 93TUM B IporpamMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI  JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3feiiax MaTEMaTUYECKOTO 00pa30BaHUs
U CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOIO
MaTeMaTuyeckoro s3bika. ConepikaTelbHOW U CTPYKTYpPHOM OCOOEHHOCTBHIO
y4eOHOTO Kypca « AnreOpay sIBISIETCS €ro HHTErPUPOBAHHBIN XapakTep.

Copnepxxanne nuHuUM «Yucna W BBIYUCICHUS» CIY>)KUT OCHOBOHM s
JalbHEUIIer0o  M3yYeHWsT  MaTeMaTHKH, CHOCOOCTBYET  pa3BUTHIO Y
oOydJaronmuxcst ~ JIOTUYECKOTO  MBIIUICHUsA,  (HOPMHUPOBAHUIO  YMEHHS
M0JIb30BAThCSl AITOPUTMAMH, & TaKKe MPUOOPETCHHUIO MPAKTUUYECKUX HABBIKOB,



HEOOXOIUMBIX JJIsi TOBCEJHEBHOM >KM3HU. Pa3BuTHE TOHATHS O YHUCIE Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs CBS3aHO C pAlMOHAIBHBIMH U
UppalMOHAJIbHBIMA  YHCIaMH,  (OPMUPOBAHHMEM  MPEACTaBICHHA O
JNeHCTBUTEILHOM 4YHCIe. 3aBEpIICHHE OCBOCHUS YMCIIOBOM JIMHUU OTHECEHO K
cpeaHeMy oO1eMy 00pa30BaHMIO.

Conepxanue JByX aireOpamdeckux JUHUM — «AnreOpanyeckue
BBIPQXKCHIS» U «YPaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTUYeCcKOro ammapara, HEOoOXOJMMOTO IS PEIICHUS
3alay MaTeMaTHUKHU, CMEXHBIX TNPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3amay. Ha ypoBHe OCHOBHOro oOuiero oOpa3oBaHUsi y4eOHBI Marepuan
TPYNIUPYETCS BOKPYT PAMOHATIBHBIX BBIpAXKEHUH. AnreOpa TEeMOHCTPHUPYET
3HAUYCHHE MATEMATUKHU KaK SI3bIKa JUIsl TOCTPOCHHSI MAaTEMaTHIECKUX MOJIENeH,
OTKCaHMS MPOLIECCOB U SIBJICHUM peaibHOro Mupa. B 3agaun oOyuenus anredpe
BXOJIAT TaKXKe JaJbHEHIIEe pa3BUTHE aJTOPUTMHUYCCKOTO  MBIIUICHHUS,
HEOOXOAMMOr0, B YaCTHOCTH, JJIs OCBOCHUS Kypca HHPOPMATUKH, U OBJIAJICHUE
HaBBIKAaMH JIEAYKTHUBHBIX paccykiaeHuil. [IpeoOpa3zoBanue CUMBOIBHBIX (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHMSI, CIIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copmepxanrie  (QyHKIIMOHATBHO-TpAQUUYECKOW JIMHUM  HAIEJICHO Ha
MOJIy4eHHEe OOyJaromuMUCA 3HaHMM O (PYHKIMSAX KAk  BaKHEHIIEH
MaTEMaTUYECKONM MOJENM JUIsi OMHCAaHUSl W HUCCIENOBAaHUS Pa3HOOOpa3HbIX
NPOIECCOB W SBICHWNW B Tpupoje U oOmecTtBe. M3yuenue wmartepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIMXCS YMEHHSI HCIOJIb30BaTh Pa3IMYHbIC
BBIPA3UTENIbHBIC CPEACTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CUMBOJMYECKHE,
rpaduueckre, BHOCUT BKJIaJ B (POPMUPOBAHUE TIPEACTABICHUA O pOJIU
MaTEMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo ydeOHOMY IuUlaHy B 7—9 Kiaccax u3yyaercs y4eOHBId Kypc
«Anrebpay», KOTOPBIA BKIIOYAET CICAYIONINE OCHOBHBIE pa3/iebl COACPIKAHNUS:
«Yucna u BBIYUCIHECHUSY, «ANredOpanuyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBa», « DYHKITHI.

Ha wu3yuenue yueOHOro kypca «Anredpa» orBoautcs 306 udacos: B 7
kiacce — 102 yaca (3 yaca B Heento), B 8 kinacce — 102 vaca (3 yaca B Helleno),
B 9 xnacce — 102 gaca (3 yaca B HeIeIIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

Yucaa 1 BIYKMCICHUS

JpoOu 0OBIKHOBEHHBIEC U JIECATUYHBIC, TIEPEXO OT OAHOU (HOPMBI 3aMKCU
npobeit k apyroit. I[loHsTME palMOHAIBHOTO 4YHCJA, 3aluCh, CPaBHEHHE,
yHOPSIZIOUMBAHUE PAlMOHANBHBIX 4YHced. ApudMeTHUYecKUe JCUCTBUA C
palMoHalbHBIMUA YHUCaMu. Perenue 3a1ay u3 peajibHOM MPaKTHUKUA HA YacTH,
Ha JpoOH.

CreneHb ¢ HaTypaJIbHBIM IIOKAa3aTeJIEM: OIpeJielieHue, MpeoOpa3oBaHue
BBIpQXKECHUN HA OCHOBE OIpEJeCHUs, 3amuch OOJbIuX uuces. [IpoieHTsl,
3amuch MPOILICEHTOB B BUJE APOOW M ApOOHM B BHJE MPOIECHTOB. TpyU OCHOBHBIC
3a/1a4M Ha MPOLEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOM MPAKTUKHU.

[IpumeHeHne MNPU3HAKOB JEIUMOCTH, PAa3JIOKEHUE HAa MHOXKUTEIN
HaTypaJbHbIX YHCEIL.

Peanpupie  3aBHCcHMMOCTH, B TOM 4YHCJIEe TMpsMas ©  OoOparHas
IPONOPLUHUOHATILHOCTH.

AJuredpanvecKkue BbIPaKeHUs

[lepemeHHBIE, YHUCIIOBOE 3HAYEHHUE BBIPAXKEHUS C  IMEPEMEHHOM.
Jonmyctumple 3HaueHus nepeMeHHbIX. [IpeacTaBiieHMe 3aBUCUMOCTH MEXIY
BEeMYMHAMU B BUje Gopmysibl. Beruucienus mo ¢popmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPOKCHUH, TOXIECTBEHHO paBHBIC BBIPAXKEHHUS, IpaBUJia
npeoOpa3oBaHus CyMM U TMPOU3BEICHUN, MpaBUia PaCKPBITUS CKOOOK U
MPUBEJICHUS TTOJIO0OHBIX CJIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Onnounenbl W MHorouwjeHel. (CrenmeHb, MHoroujeHa. ClioKeHHE,
BBIYUTAHUE, YMHOXKECHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXKECHUS:
KBaJpaT CyMMbl M KBajpaT paszHocTh. Dopmyna pa3sHOCTH KBaJApPaTOB.
Pa3znoxeHne MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

YpaBHEeHUE, KOpEHb ypaBHEHMsI, MpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JluHetHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO KOPHEH JIMHEHMHOIO
yYpaBHEHUsI, PELICHUE JIMHEWHBIX ypaBHeHUW. CocCTaBlI€eHHE YpPaBHEHHUU IO
YCJIOBHIO 3a7jauu. PelieHne TeKCTOBBIX 3a/1a4 € MOMOILbIO YPABHEHHUI.

JluneitHoe ypaBHEHHE C JIBYMs MEepeMEeHHbIMU H ero rpaduk. Cucrema
JBYX JIMHEWHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMU. PelieHue cucrem



ypaBHEHUH CIOCOOOM MOACTaHOBKHU. [Ipumepsl perieHus TEeKCTOBBIX 3a7ad C
ITOMOIIIBIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopnunara toukum Ha npsmou. YUucimoBble mpomexyTku. PaccrosiHue
MEXIy ABYMSI TOUKAMH KOOPJIAWHATHOW MPSAMOI.

[IpsimoyronbHas cucteMa koopauHar, ocu Ox u Oy. Abciucca U oparHaTa
TOYKM Ha KOOPJAMHATHON TulocKocTU. Ilpumepsl rpaukoB, 3aIaHHBIX
dbopmynamu. Urenune rpadMKoB peabHBIX 3aBHUcUMOCTEl. [loHaTre GyHKIUM.
I'padpux ¢ynkuuu. CpoiictBa ¢(ynkumil. Jluneinas ¢ynkuus, e€ rpaduk.
I'padbux pynxuum y = |x|. ['paduueckoe pemieHre TUHEHHBIX ypaBHEHUH U
CUCTEM JINHEVHBIX YPABHECHHM.

8 KUIACC

Yucia 1 BIYMCICHUSA

KBanpatubiii kopeHb u3 uucia. [loHsarue o0 uppalroHaIbHOM 4YHCIIE.
JHecarnunbie npUOIHIKEHUS UPPALUOHAIBHBIX qucel. CaoiicTBa
apu(MeTHyeCKuX KBaJpaTHBIX KOPHEM M MX MPUMEHEHHE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUU U BBIYUCICHUAM. JIeHCTBUTEIIBHBIE YNCIIA.

Crenenp c uenblM mnokasareneM u e€ cpoiicTBa. CraHmapTHas 3aluCh
yuca.

AJuire0OpanvecKkue BbIPaKeHUs!

KBampaTHbpiii TpE€XuieH, pasiloKEHUE KBaJIpaTHOIO TpPEXWIEHA Ha
MHOXHUTEIH.

AnreOpandeckass apo0Ob. OCHOBHOE CBOMCTBO anreOpandyeckod ApooOw.
CrnoxxeHue, BbIYMTaHUE, YMHOXEHHUE, JeJieHHe anreOpandyeckux ApooOeil.
PanmonanbeHble BEIpaKEHUS U UX PeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmysia KOpHEW KBaJApPaTHOTO YPaBHEHUS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W
kBajgpaTHbIM. [IpocTeiimue 1poOHO-paloHaTIbHBIE YPABHEHUS.

I'padmyeckas uHTEeprperanus ypaBHEHHHA C JBYyMs TEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHMH C IByMs nepemMeHHbIMU. [Ipumepsl pemenus
CHUCTEM HEJIMHENHBIX YPAaBHEHUH C IBYMS ITIEPEMEHHBIMM.

Perienne TeKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoooMm.

HucnoBble HeEpaBeHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ omgHOM
IIepeMEHHON. PaBHOCWIBHOCTh HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOW. CUCTEMBI TMHENHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.



DyHKIMH

[Tonsitue Qyskuu. OO6macTh oOmNpeaesieHns] U MHOXECTBO 3HAYCHUU
dbynkuuu. CiocoOb! 3a1anus QyHKITUH.

I'padux pynkmuu. Urenue cBoiicTB pyHkimu mo e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHA, OTPAKAIOIINX PEATTHHBIE TIPOIIECCHI.

OyHKIMY, OMUCHIBAIOIINE MPSMYI0O W OOpPAaTHYIO MPOTOPIUOHAIBHBIC
saBucHMOCTH, MX Tpadmku. Oymkupm y = x2, y = x3, y = \x, y=|x|.
I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpPaBHEHUIA.

9 KJIACC

Yucia 1 BBIYMCICHUS

PanuonanbHple  uyuMcna, UPpPAUMOHAIBHBIE  4YMCJIA, KOHEYHBIE U
OECKOHEUHbIE JAECATHYHbIE JpoOH. MHOXECTBO JEHCTBUTEIBHBIX YHCEIl,
NEHUCTBUTEIbHBIE YHCIIa KaK OECKOHEYHbIE JeCATHYHbIE aApoOu. B3aumuHo
OIHO3HAYHOE COOTBETCTBHE MEXKJIY MHOKECTBOM JIEUCTBUTEIBHBIX YHUCENI U
KOOPJIMHATHOM MPSIMOM.

CpaBHeHUE JIEMCTBUTENIbHBIX 4YHUCEN, apumeTHdyecKkue JeUCTBUS C
JNEUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIET0 MHUpPA, IUTEIBHOCTh MPOIIECCOB B
OKpY’KaroIleM MUpE.

[Ipubnux€HHoe  3HAYEHHE  BEJIIMYUHBI, TOYHOCTh  MPUOIMKEHHUS.
Oxkpyrnenue uncen. [Ipuknaka v olieHKa pe3yabTaTOB BIYUCICHHM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PermieHre ypaBHeHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenune ypaBHEHMH, CBOASIIMXCS K
KBaJpaTHeIM. bukBaaparHoe ypaBHeHue. IIpumepsl pemeHus ypaBHEHHU
TPEThEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemenue apoOGHO-paliMoHaNbHBIX ypaBHEHUN. Pelienre TeKCTOBBIX 3a7a4
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U ero rpaguk. Pemenue cucrem aByx
JMHEHHBIX yPaBHEHMM C [JByMs II€pEeMEHHbIMHU. PelreHne cucrem aByX
YPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a JAPYroe — BTOPOW CTEIICHU.
['paduueckas mHTEpHIpETALIMS CUCTEMBI YPABHEHU C JBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne MMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOu. Pemenne cucrem
JIMHEWHBIX HEPAaBEHCTB C OJHOM nepeMeHHOW. KBaapaTHble HEpaBEHCTBaA.



I'paduyeckass mHTEprpeTalvss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuwms, e€ rpadux u coiicra. [lapabGoina, KoopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MApa0OJIbI.

Ipadukn Gyskmmii: y =kx, y =kx +b, y=k/x, y=x3, y =Vx, y = [x|, u
UX CBOWCTBA.

Yucii0BbIe MOCTEAOBATEIBHOCTH U MIPOrPeCcCUH

ITonsiTHE YMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHUE MTOCIIEI0BATEIBHOCTH
peKyppeHTHOM hopmyToi u popmyIioi n-ro yieHa.

Apudmernueckas U reomeTpudeckas nporpeccuu. @opmyssl #-ro dieHa
apu(pMETHIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N3o0pakenne 4dieHOB apu(PMETHUIECKOM W TEOMETPUUYECKON MPOTPECCHiA
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHENHBIN ¥ DKCIIOHEHIIMAIBHBIN POCT.
CI10HBIE IPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS IIPOrpaMMbl Y4eOHOTro Kypca
«Anredpay» XapaKTepu3ylTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

IIPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKOU
MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHXKEHUSIM POCCHUHCKHX
MAaTEMAaTHKOB U POCCUMCKOM MAaTEMATUYECKOMN IIKOJbI, K UCIIOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIATHBIX cepax;

2) rpaxkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA U peau3aiuu
€ro mpap, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS
pa3IMUHBIX  CTPYKTYp, SBIEHUM, TMpOUEAYyp TPakJaHCKOTO oOllecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKJICHHIO ITHYCCKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIXKEHHM HayKH,
OCO3HAHHEM BAXXHOCTH MOPAJIbHO-3TUUECKUX TMPHUHIIMIIOB B JEATEILHOCTU
YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTMBHOE YyYacTHE B PEHICHUU MPaKTHUYECKUX 3aj]1auy
MaTeMaTU4eCKOW HampaBJIECHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMAaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKEHUHM BCEH KU3HU YISl YCIIEITHOW MpodheCcCHOHATBHON
NESTEBHOCTU U PA3BUTHUEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUYATBHON TpPAGKTOpPUM OOpa30BaHUS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ad, PEIICHUN, pacCyKJACHUN, YMEHUIO BUJEThH
MaTeMaTU4eCKUe 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHEHTalMEl B JIEATEIIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHbBIX
npeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI
U o0uIecTBa, MOHMMAHUEM MATEMAaTHUYECKON HAyKH Kak cepbl 4eJIOBEUECKOU
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JIJIsl pa3BUTHS IMBWIN3ALINH,
OBJQJCHUEM SI3bIKOM MaTEMaTUKM W MaTeMaTUYECKOM KyJIbTypoW Kak



CPEACTBOM  IIO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEHIIMMU  HaBBIKAMH
UCCJIeI0BATEIbCKON A TENbHOCTH;

6) ¢usuyeckoe BocnuTaHWE, (popMHPOBAHHE KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

TOTOBHOCTBIO NPUMEHATh MATEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl, BEIEHUA 3J0pOBOro oOpa3a KHU3HU (310pOBOE MHUTaHHE,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH M OTHAbIXa, pPEryJsipHas (usndeckas
aKTUBHOCTDH), CPOPMUPOBAHHOCTHIO HaBbIKA pedIICKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUW HJIs pelleHus
3a/1a4 B 00JIaCTU COXPAHHOCTHU OKPY KaIOIIEH Cpeibl, TIIAHUPOBAHUSI TIOCTYITKOB
Y OLICHKH MX BO3MOXHBIX MOCJEACTBUN JUIsl OKPY’KAIOUIEH Cpelibl, OCOZBHAHUEM
IJ100aJIbHOTO XapakTepa 3KOJIOTHYECKUX MPOOJIEM U MyTel UX PeleHus;

8) amanTranmus K HM3MEHSAIOHIUMCH YCJOBHUSM CONHAJIBHOH M
NMPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTU Ye€pe3 MPAKTUYECKYIO NeATEIbHOCTb, B TOM
YUCJIE YMEHUE YUUTbCA Yy JPYTUX JIIOAEH, NpuoOpeTaTh B COBMECTHOM
NeATEeIbHOCTH HOBBIEC 3HAHUS, HABBIKA YU KOMIIETEHIIMH U3 ONBITA IPYTHX;

HEOOXOIUMOCTHhIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX MU SIBJICHUSIX, B TOM
YHUCJIE paHee HEHU3BECTHBIX, OCO3HaBAaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUWA H
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYyalMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEMbIC PEIICHUs U ACHCTBUS, (OPMYJIUPOBATh U OLICHUBATh PUCKU U
MOCIIeICTBUSA, (DOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJBbTATbBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIE AeHCTBUS

Ba3oBble Jjornueckue AeicTBHA:

e BBUIBJIATH 151 XapaKTepPU30BaTh CYLIECTBEHHBIE MIPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MMOHATHUM, OTHOIIICHUN MEXy TMOHSATHUSIMH,
(bopMynrpoBaTh ONPENECTICHUS MOHATHH, yCTaHaBJIMBAaTh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIINN, OCHOBAHUS JIJIsi 0000IICHMS
Y CPaBHEHMS, KDUTEPUU ITPOBOIUMOTO aHAIIN3A;



e BOCIpPUHUMATh, (OpPMYIMpPOBaTH M NPEOOPA30OBBIBATH CYKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIE, €IUHUYHbIC, YACTHbIE U 00IIHE,
YCIIOBHBIE;

e BBIABIATH MAaTEMAaTUYECKHUE  3aKOHOMEPHOCTH, B3aMMOCBA3U U
npoTuBOopeursi B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKIACHMSIX,
npeiaraTb  KpUTEPUM  JUI  BBIBICHUS  3aKOHOMEPHOCTEM W
IIPOTUBOPEYHNIL;

e JI€NIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKI/IFOUCHHI, YMO3aKIFOUCHNH 10 AaHAJIOTHH;

e pa30upaTh I0Ka3aTENIbCTBA MATEMATHUYECKUX YTBEPKACHUM (IIpsMbIe U

OT  MPOTUBHOIO),  MPOBOJUTH  CAMOCTOSATEIBHO  HECIOKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYECKUX ¢dakToB, BBICTPAWBATh
apryMeHTaIuIo, PUBOJIUTH OpUMepbl W KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

e BbIOMpATH CrOCOO pelIeHHs] y4eOHOU 3aJadyu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIIEHHUs, BBIOMpaTh HambOosee MNOAXOASAIUNA C Y4ETOM
CaMOCTOSATEIHLHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTebCcKHe 1eHCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK  HCCJIEAOBATEIBCKUI  MHCTPYMEHT
no3HaHusi, GOpMyJIMPOBATH BOMPOCHI, (HPUKCUPYIOIINE MPOTHBOPEUHE,
npo0ieMy, CaMOCTOSITEIbHO YyCTaHaBIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIUIO, MHEHHUE;

e IMPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIAHY HECIIOMXHBIN
OKCIEPUMEHT, HEOOJIbLIIOE  HCCIEOBaHHE IO  YCTAaHOBJIEHHUIO
0COOEHHOCTEM MaTEeMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEM OOBEKTOB
MEXy COOOH;

e CaMOCTOSITENILHO  (QOopMyIUpOBaTh O0OOOIIEHHUS U  BBIBOJBI MO
pe3ysbTaTaM MPOBENEHHOTO HAOJIOJIEHUS, WCCIIEIOBAaHUs, OLICHUBATDH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIIECHHUI;

e IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTaTh
IPEATNOI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIBIATh HEJAOCTATOYHOCTh U M30BITOYHOCTH MHGOpPMAILIMH, JTAHHBIX,
HEOOXOIMMBIX JIJIsl PEIICHUS 3a1a4H;

e BbIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UHGOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;



BbIOMpaTh (opMy MpeacTaBieHUs HHPOPMALMU U WIUIIOCTPUPOBATH
pellaemMble 3a/ladyd CXeMaMH, JuarpaMMaMH, WHOM rpadukod U HX
KOMOWHAIIMSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMAIIUN IO KPUTEPHSIM, MPEIJI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIEC 1eHCTBHSA:

BOCIIpHHUMATh # (OPMYJIUPOBATh CYXKICHHUS B COOTBETCTBHH C
YCIOBUSIMU M TIEJIIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M TNMCHBMEHHBIX TEKCTaX, J/JaBaTh
TIOSICHEHUS TI0 XOJy PEIICHHS 3a/ladyd, KOMMEHTHPOBATH TOJYYCHHBIN
pe3yJbTarT;

B XoJie 0OCYXKIEHHs 3a7aBaTh BOIPOCHI 110 CYIIECTBY OOCYKJIaeMOM
TEMbI, TPOOJIEMBI, peIIaeMOl 3a7a4u, BHICKA3bIBATh UJECH, HAIICJICHHBIC
Ha TIOWCK PEIICHMS, COIOCTABISATh CBOU CYXKICHHUS C CYXICHHSIMHU
JIPYTUX YYaCTHUKOB JIHMAJIOTa, OOHAPYXUBATh pa3IndUe W CXOJCTBO
MO3UIIMK, B KOppeKTHOU ¢dopme (hopmMyIupoBaTh pa3HOTIACHS, CBOU
BO3pAKCHUS;

NPEACTABIIATh  pe3ybTaThl  PEIICHHWS  3aJa4d, OKCIICPUMECHTA,
UCCJIEIOBAHUS, IPOEKTa, CaMOCTOSTENbHO  BbIOMpaTh  QopMmar
BBICTYIUICHUS C Y4Y€TOM 3ajad Tpe3eHTallud U OCOOCHHOCTEU
ayJIMTOPHH;

MOHMMaTh W  HMCIHOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOH U
WHINBUIYaTbHOH pabOTHl MPHU PEIICHUH YYCOHBIX MaTeMaTHYECKHX
3a/ay;

OpUHUMATh  LEJdb  COBMECTHOM  JIEATEIBHOCTH,  IUIAHHPOBATH
OpraHU3allMI0 COBMECTHOH paboOTHI, paclpeneisTh BHABI padoT,
JIOTOBApUBATHCS, OOCYkKAATh MPOIECC U Pe3yJIbTaT pabOThl, 0000IIATh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYINIOBHIX ¢opmax paboThl (00CYykJIeHHS, OOMEH
MHEHHUSMH, MO3TOBBIC INTYPMBI M JAPYTHE), BBIOJHITH CBOI YacTh
paboOThl M KOOPAWHUPOBATH CBOW JCUCTBUS C APYTHMH YI€HAMU
KOMaH/Ibl, OIIEHUBATh KaueCTBO CBOETO BKJAJa B OOIIMIl MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOJICHCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENFHO COCTAaBJIATH TUIAH, AJITOPUTM DEIICHUS 3anadyu (Uiu
€ro 4YacThb), BBIOMpATh CIOCOO peHIeHUus ¢ Y4ETOM HUMEIOIIUXCS



pECYpcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUpOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMaLuu.
CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIH HHTEJJICKT:

e BJIAAETh CIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTpOJIA TIpolecca U
pe3yJibTara peleHnss MaTEMaTUIEeCKOM 3a/1auu;

e IPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH [PU PELICHUU
3a71a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
00CTOATENLCTB, HAWJICHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa IEATECIBHOCTH IIOCTaBICHHOU
HeIM W yCIOBUAM, OOBSCHATH MNPUYUHBI  JOCTHIKEHHUS  WUJIU
HEJOCTWKEHUS  LEeIM, HaxOIWTh  OWIMOKY, JaBaTb  OLEHKY
NPUOOPETEHHOMY OTIBITY.

INPEIJMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kjacce oOydYarolmMiicsi MOMYYUT CIEAYIOLINE
pEAMETHBIE PE3YJIbTAThI:

Yucaa 1 BHIYMCICHUSA

Beimonuath, codeTass yCTHbIE U NMUChbMEHHBIE TIPUEMBI, apumeTnIecKue
JEUCTBUS C pallMOHATBLHBIMU YUCIaAMHU.

Haxonuth 3HaueHWs YHMCIOBBIX BBIPAKCHUN, PUMEHITh PA3HOOOpa3HbIC
crnocoObl ¥ TNpUEMBI  BBIYUCIICHHS 3HAYE€HUW JPOOHBIX  BBIPAXKCHHIA,
coJiep KaluXx OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT 0J1HOM (hOPMBI 3aITUCH YUCEIN K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECSITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrisaTe yucna.

BbINoOnHAT NPUKUIKY UM OLIEHKY pe3yJbTaTa BBIUUCICHHM, OLICHKY
3HAYECHUM YMCIIOBBIX BBIPAKEHUU. BBITOMHATH JEUCTBUS CO CTEIEHSAMHU C
HATypaJIbHBIMH TTOKa3aTEIISIMU.

[IpuMeHsT, TOpU3HAKKM  JIEIMMOCTH, PA3JO0KEHUE HA  MHOXKHUTEIU
HATypaJIbHBIX YUCEI.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4M, CBA3AHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPOMOPIHMOHATLHOCTHIO BEJIMYMH, MPOIIEHTAMU, WHTEPIPETUPOBATH
pe3yJbTaThl pelIeHUs] 3ajJad ¢ Y4€TOM OrpaHUYEHUN, CBS3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanvecKkue BbIPaKeHUS



Ucnonb3oBaTh  anreOpanveckyrd  TEPMHUHOJIOTMIO U CHUMBOJIHKY,
OPUMEHSTH €€ B IPOLIECCEe OCBOEHUS yUeOHOro MaTepuara.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHUM MPU 3alaHHBIX 3HAYEHUAX
IIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHUsS — IIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
NPUBEACHUEM TOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpImOnHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYJIEHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3l0KEHUE MHOTOUYIEHOB HAa MHOYKUTEIHA C MOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXMWTENsA, TPYNIUPOBKU CJaraeMblx,
npuMeHeHUs (OPMYJT COKPAILEHHOIO YMHOKEHHUS.

[IpumensTe mpeoOpa3oBaHUWs MHOTOWIECHOB [JISl PELICHUS Pa3TU4YHBIX
3a71a4 U3 MaTeMaTUKU, CMEXKHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHEH C HATYpajbHBIMHU I10OKA3aTEIsAMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pematpe nMHENHBIE YpaBHEHUS C OJHOW MEPEMEHHOM, IPUMEHSS IIpaBuia
nepexoa OT HMCXOOHOTO YpaBHEHHMS K paBHOCWIbHOMY eMy. IIpoBepsrs,
SIBJISIETCS JIX YUCIIO0 KOPHEM YPaBHEHUS.

[TpumensaTs rpaduyueckre METOAbl MPU PEIICHNUN JIMHEWHBIX ypaBHEHUN U
UX CHUCTEM.

[TonOupaTe mpuMepsl Hap YMUCEN, SABISIONIMXCS PEIICHUEM JIMHEHMHOTO
YPaBHEHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpadvK JHMHEHHOTO ypaBHEHHS C
JByMSI TIEPEMEHHBIMU, TMOJb3YSACh TpadUKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
YpaBHEHHS.

Pemate cucrembl NByX JIMHEMHBIX YPAaBHEHHM C JABYMs NEPEMEHHBIMH, B
TOM 4HucIie Tpadhuueck.

CocTraBisIiTh M pemaTh JMHEHHOE YPAaBHEHUE WIM CHUCTEMY JIMHEWHBIX
YPaBHEHH IO YCJIOBHUIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H IMOJyYEHHBIN pe3yJIbTarT.

DOyHKUUHA

N3o00paxkath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIC
IPOMEKYTKU Ha alNre0OpandyeckoM s3bIKe.

OrMeuarb B  KOOPJAMHATHOM TIUJIOCKOCTH TOYKM IO  3aJaHHBIM
KOOpJIMHATAM, CTPOUTh Trpaduku JuHEHHbIX (QyHkui. CTpouth rpaduk

byHkuuu y = [x|.



OnuceiBaTh € TOMOIIBI0 (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTbh, BPEMsl, pPACCTOSHHUE, LIEHA, KOJWYECTBO, CTOMMOCTb,
POU3BOJAUTEIBHOCTD, BpEMsl, 00bEM pabOTBHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumats rpadguyeckuit crocod npeacTaBiIeHUs U aHau3a HHPOPMAIIHUH,
U3BJIEKaTh M MHTEPIPETUPOBATH HMHPOPMALUIO M3 TpadUKOB peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xoniy oOyuenuss B 8 kiacce 0Oyd4aromuiicss MOJIYYUT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCTCHUS

Hcnonb30BaTh HavaabHbIE MPEICTABIECHUS O MHOYKECTBE JIEHCTBUTEIbHBIX
guceNn Il CPaBHEHUS, OKPYIJICHUS W BBIUMCICHUW, HW300pakath
JNENCTBUTENBHBIE YHCIIA TOYKAMU HA KOOPANMHATHOMN IPSIMOM.

[TpumeHsATh TOHATHE apUPMETHUECKOrO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, HUCMOJb3Ysl IPH HEOOXOAUMOCTH KAJIbKYJISATOP, BBIIOJIHATH
npeoOpazoBaHusl BBIPAKECHUN, COJEPKAIIMX KBaJpaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anUCH OOJIBIIMX U MAJIBIX YHCEIT C MOMOIIbIO JECATUYHBIX
npoOeii u crenenelt uucna 10.

AJredpanveckue BbIpaKeHUs

[IpyMeHATh TMOHATHE CTENEHH C IENbIM [OKA3aTeNeM, BBIIOJIHITh
npeoOpa3oBaHus BEIPAXKEHUM, COAEPKAIIUX CTEIEHU C LEIbIM [TOKa3aTelIeM.

BBINONHATE TOXKAECTBEHHBIE IPEOOPa30BaHMs PALIMOHAIBHBIX BBIPAXKEHHIM
Ha OCHOBE MpaBWJI JEHCTBUI HaJl MHOTOYIEHAMHU U aJIreOpandecKUMH IpOoOsiMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM AJI peleHUs] pa3InyHbIX 3a7a4
U3 MaT€MATHKH, CMEXHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHble, KBaApaTHbIE YPABHEHHS U PAllMOHAJIbHBIE YPABHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBoauThE MpocCTENIINE NCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH,
B TOM YHCIIe C NMPUMEHEHHUEM TpaUUecKuX MpecTaBieHUl (yCTaHABIIUBATh,
MMEET JIM YpaBHEHHWE WJIM CUCTEMAa YPABHEHUHN PEIICHUS, €CIU HMEET, TO
CKOJIbKO, U MpOYee).

[lepexoauTps OT ciOBECHON (hOPMYJIMPOBKHU 3a7auu K €€ anredpandecKkoi
MOJIEIM C IIOMOIIBIO COCTaBJICHHWS YPaBHEHUS WM CUCTEMbl YpPaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJYYEHHbIN
pe3yJbTar.



[IprMeHSATh CBOMCTBA YUCIOBBIX HEPABEHCTB MJII CPaBHEHHMS, OLCHKH,
peuaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOU U UX CUCTEMBI, 1aBaTh
rpadUyecKyr0 WIUTIOCTPAIIMI0O MHOXECTBA PEIICHUNW HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[ToHuMaTh U UCTIONIL30BaTh (PYHKIIMOHAIbHBIE TTOHATHUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUCHMUS), ONPENENATh 3HAUCHUE (PYHKIUU MO 3HAUYCHUIO
apryMeHTa, ONPeAeNATh CBOMCTBA (PYHKITUU TI0 €€ rpaduKy.

Crtpoutsb rpaduku d7IeMeHTapHBIX QYHKIUNA BUJIA:

y=k/x,y=x%y=x"y=|x|, y = VX, OIHCHIBATH CBOICTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

K xoniy oOyuenuss B 9 kjacce 0OOy4arOUIUICS MOJIYYUT CIEAYIOIIHE
PEAMETHBIE PE3YJIbTATHI:

Yucsa v BBIYUCJICHUS

CpaBHHMBATh ¥ yHOPSAOUYNBATH PATMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boimonasate apudmernueckue IEHCTBHUS C pPalMOHATIBLHBIMH YHUCIAMH,
codeTrass YCTHbIE W IIMCbMEHHBIE MNPUEMBI, BBINOJIHATh BBIYUCIEHUS C
MppalMOHAIbHBIMU YHUCIIAMU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU IOKa3aTels MU U KOPHEW,
BBIUNCIISITh 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrisaTh ACHCTBUTENIBHBIE YHUCIA, BBINOJIHATH MNPUKUAKY pE3yJbTaTa
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE U KBaJgpaTHBIE YPABHEHUSI, YPABHEHUS, CBOASIIMECS K
HUM, TIpOCTEHIIINE TPOOHO-pAIIMOHATIbHBIE YPaBHEHUS.

Pemate cuctembl IBYX JUHEWMHBIX YPAaBHEHHUUN C JBYMSI IEPEMEHHBIMHU U
CHCTEMBI JBYX YpPAaBHECHMH, B KOTOPBIX OJHO YPaBHEHHE HE SBIISIETCA
JIMHEWHBIM.

Pemate TekcTOBBIE 3amaud anreOpaudecKUM CIOCOOOM C TOMOIIBIO
COCTaBJIEHUSI ypaBHEHUS WJIM CHUCTEMBl [JIByX YpPaBHEHHH C JByMA
MIEPEMEHHBIMM.

[IpoBoauThe mpoOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHECHUM,
B TOM YHCIIe C NMPUMEHEHUEM TIpaUuecKuX MpecTaBieHul (yCTaHaBIIUBATD,
MMEET JIM YPAaBHEHUE WJIM CHUCTEMA YPABHEHHM PEIICHUS, €CIM HMEET, TO
CKOJIbKO, U MPOYEE).

Pemate nuHeiiHbIe HEPABEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, M300paKaTh
pelIeHre HEPAaBEHCTB HA YMCJIOBOM MPSMOM, 3aMKUCHIBATh PEUIEHUE C IOMOUIBIO
CHMBOJIOB.



Pemate cucTeMBbl JIMHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJpaTHOE HEPABEHCTBO, HM300pakaTh pEHIEHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM TPSAMOM, 3alUCBIBATh PEHICHUE C MOMOIIBIO
CHMBOJIOB.

Hcnionb30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHbBIX 3a]1a4.

DyHKUUHA

Pacno3naBath (yHKIMM H3y4eHHBIX BHUJOB. [lOKa3biBaTh CXEMaTHYECKU

pacmnoioKeH!e Ha KOOPJAUHATHOM MIIOCKOCTH TpadukoB QyHKIMM BUaa: y = kx,
y=hkx+b y=kix,y=ax2 +bx+c y=x3 y=1x y=|x|, B 3aBUCHMOCTH OT
3HaYCHUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

CTtpouth 1 U300paxkaTb cXeMaTHUECKU rpaUKU KBaIpaTUYHBIX QYHKIUH,
OIHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIIHH MO MX TpaduKaM.

PacrioznaBate KBagpartuuyHyro (QyHKIHIO 1O Qopmyse, MPUBOIUTH
IpUMEpHI KBaIpaTUUHBIX QYHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucJi0oBbIE MOCJI€10BATEIHLHOCTH U NPOrpeccuu

Pacno3HaBaTh apu(METHYECKYyI0 M TEOMETPUYECKYIO0 MPOTPECCHH TpPHU
pa3HBIX crocoOax 3aJaHusl.

BbINONMHATE BBIUKCIEHHUS C HCIOJIBb30BaHMEM (OpMYT n-ro ujieHa
apu(METHUECKON U TeOMETPUYECKON POTrPeCcCHii, CyMMBI IEPBBIX N YJICHOB.

N300paxkaTh YIeHBI MOCIEAOBATEIHHOCTH TOYKAMU Ha KOOPIMHATHOMN
TUIOCKOCTH.

Pemarp 3aaun, CBA3aHHbBIE C YUCIOBBIMU MOCIIEIOBATENILHOCTSIMH, B TOM
YpciIe 3alaud U3 pealbHOW KM3HM (C HCIOJB30BAHHWEM KaIbKYJSATODA,
U (POBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanue Kouun4yecTBo yacos
Ne JJIeKTpOHHBIE (L poBbIe)
pa3fieyioB U TeM KonTpoJsbHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NporpaMMel padoThI padoThI
Yucna u
| BBIUMCJICHHS. 25 bubmuoreka [JOK
Panmonanbabie https://m.edsoo.ru/7f415b90
quclia
) Anrebpandeckue 27 bubmuoteka [JOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 Bbu6nuorexa [JOK
rpaduku. OyHKIUNA https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME M 6 bubnuoreka [IOK
00001IeHIEe https://m.edso0.ru/7f415b90
OBULIEE KOJIMYECTBO
YACOB I10 102 0
I[TPOI'PAMME



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

Eight KJIACC

Haumenosanue KosanuyectBo yacos
Ne JJiIeKTpoHHbIe (HH(POBbIE)
w/n pa3iejioB M TeM Beero KounTpoabHbie IIpakTnyeckmne 06pa3oBaTebHBIE PECYPChI

NporpaMmel padoThI padoThI
Yucna u

1 BBIYMCIICHHUS. 15 bubmorexa HOK

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

KBagparubsie kopHU
Yucna n

) BBIUYHCJICHHS. 7 bu6mmoreka [IOK
CreneHsb ¢ 1ETBIM https://m.edsoo.ru/7f417af8
noKa3aresiem
Anrebpanyeckue

3 BBIPKCHHS. 5 | bubnuorexa [JOK
KBagpaTHbrit https://m.edsoo.ru/7f417af8
TPEXUIICH
Anrebpanueckue

4 BBIPaKEHUSI. 15 | bubnnorexa [JOK
Anrebpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u

5 HEPaBEHCTBA. 15 | bub6mmorexa [IOK
KBagparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS

6 VYpaBHeHUs U 13 bubnnorexa [JOK

HEpPaBEHCTBA.

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

Cucremsl
ypaBHEHUH
YpaBHeHus U
7 HEPABEHCTBA 12 bubmotera [JOK
p ’ https://m.edsoo.ru/7f417af8
HepasencrBa
g @DyHKIUH. 5 bubnuorexa [IOK
OCHOBHBIE TOHSTHS https://m.edsoo.ru/7f417af8
9 DYHKITUN. 9 bubnuoreka [JOK
YwucnoBbie GyHKIIUHA https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 6 bubnnorexa [JOK
00001IeHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPO'PAMME



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

9 KVIACC

Ne HaumeHnoBanue KoanuecTBO yacoB
DJIeKTpOHHbIe (HH(POBbIE)
n/ pa3ie/ioB U TeEM KonTtposbHbie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n NnporpaMmMbl padoThI padoTbl
| Yucna v BEIYHUCICHUS. 9 bubnuorexa [JOK
JleicTBUTENbHBIE YUCTA https://m.edsoo.ru/7f419d08
YpaBHeHus u
2 HEpaBeHCTBA. Y paBHCHUS 14 1 bubnmorexa [TOK
p . 7P . https://m.edsoo.ru/7f419d08
C OJIHOM MepeMEHHOU
YpaBHeHus u
3 HepaBeHCTBA. CHCTEMEI 14 1 bubmorexa LOK
p L https://m.edsoo.ru/7f419d08
YpaBHEHUU
YpaBHeHus u
4 HEpPaBEHCTBA 16 1 bubmorexa [TOK
P ' https://m.eds00.ru/7f419d08
HepasenctBa
bu6mmoreka [{OK
5 ) 16 1
yHICHHH https://m.edsoo.ru/7f419d08
6 YucioBsie 15 | bu6nuoreka [JOK
MOCJIEA0BATEIBHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, 18 | bu6nmoreka [JOK
CHCTeMaTHu3alus 3HaHUH! https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME



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 INIAHUPOBAHUME

7 KIIACC
N KoanyecTBo yacoB DJIEKTPOHHbIE
°
Jlara uudgposbie
n/ | Tema ypoka Kontpoabnbie | IlpakTnyeckue
Bcero U3y4yeHHust o0pa3oBaTe/bHbIE
L1 padoThI padoThbI
pecypchbl
1 [TonsiTHE panoHaIBHOIO YKCIA 1
) Apudmernueckue neiicTBus ¢ 1
palrOHATIBLHBIMHU YU CIAMH
3 Apudmernueckue neiicTBus ¢ 1
palMOHATIBLHBIMH YU CIAMU
4 Apudmernueckue I1eUCTBUS C |
paLMOHATIBHBIMH YU CIAMU
5 Apudmernueckue eiCTBUS C |
paroHaIFHBIMHU YUCIIAMH
6 Apudmernueckne 1eHCTBHS € |
panoHaTbHBIMHU YUCIAMH
7 CpaBHeHue, ynopsI0uuBaHue 1
palMOHATIBHBIX YHCEI
g CpaBHeHue, ynopsIouuBaHue 1
paLMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsIouuBaHue |
palMOHAIBHBIX YHCET
10 CrerneHb ¢ HaTypaJbHBIM 1 bubnnoreka [IOK




IIoKa3aTcjieM

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

11

CreneHns ¢ HaTypaJIbHBIM
HoKa3aresieM

but6mmoreka [JOK
https://m.edsoo.ru/71421382

12

CrenieHs ¢ HaTypaJIbHbIM
IIoKa3aTcjieM

but6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

CreneHs ¢ HATypaTbHBIM
nokasaresiem

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

15

Pemrenrie oCHOBHBIX 3a7a4 Ha
Jpo0OU, IPOLIEHTHI U3 pealIbHOM
MPaKTUKHU

16

Perrenrie 0CHOBHBIX 3a7a4 Ha
JpoOH, IPOLIEHTHI U3 PEAIbHOM
MIPAKTHKU

17

Pemienne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PealbHOM
MPAKTHKU

18

Pemenrie oCHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PeallbHOM
MPAKTHKU

19

[Ipr3Haku AeTMMOCTH,
pa3lIoKEHUST HA MHOKHTEIN
HATypaJIbHBIX YUCET

20

[Ipr3Haku AenMMOCTH,
pa3JI0KEHUS] HA MHOKUTEIIH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e

HaTypaJIbHBIX YUCET

Peanbublie 3aBucumocti. [Ipamas u

21
oOpaTHast MPOMOPIUOHATEHOCTH
” Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHas MPOMOPIUOHAIILHOCTH
” Peanbnbie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [psamas u
oOpaTHasi IPOMOPIMOHATBHOCTH
)5 KonTponbHas padota no teme
"PanoHanbpHbIe ynciaa"
26 BbykBeHHbBIE BEIpaKEHU Eubmiorexa IIOK
Y P https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 Dopmyiibl
79 Ilepemennsie. JlomycTumeble
3HAYCHHUS TIEPEMEHHBIX
[IpeoOpazoBanre OyKBEHHBIX
30 BBIPAKEHUI, PACKPBITHE CKOOOK U Enbmiorexa IIOK
p » Packp https://m.edsoo.ru/7f41fafa
MIPUBEIEHUE TTOT00HBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPAKEHUI, PACKPBITUE CKOOOK U bubmorexa 10K
P - packp https://m.edsoo.ru/7f41£d70
MIPUBEJEHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAXEHUM, PACKPBITHE CKOOOK U

MIPUBEJEHUE TTOTI00HBIX ClaraeMbIX



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

[IpeoOpazoBanre OYKBEHHBIX

33 BBIPAXEHUM, paCKpbITHE CKOOOK U
MIPUBEJEHUE TTOT00HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bu6mmoteka [{JOK
[I0Ka3aTelieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bu6muoreka [IOK
[oKas3arejieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f4218be
but6mmoreka [{JOK
37 M
HOTOTIICHR! https://m.edsoo.ru/7f42276e
bu6mmoreka [JOK
38 M
HOTOHIICHDI https://m.edso0.ru/7422930
39 CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [{OK
YMHOX>XEHHE MHOTOYJIEHOB https://m.edsoo.ru/7{f422af2
40 CrnoxeHnue, BEIYNTAHNUE, bubmuoreka [JOK
YMHOEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoskeHue, BbIYUTAHUE, bubnuoreka [JOK
YMHOEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoskeHue, BLIYUTaHUE, bubnunoreka [IOK
YMHO@EHUE MHOTOUYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKpALIEHHOTO bu6nuoreka IIOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpALIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMyITBI COKPAIIEHHOTO bubmuoreka [IOK



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e

YMHOKEHUS https://m.edsoo.ru/7f424¢c12
46 DopmyJIbl COKPAILIEHHOTO but6mmoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO bu6nuoreka IIOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 Pa3noxeHnne MHOTOWIEHOB Ha bu6mmoreka [{JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOrO4ICHOB Ha bubnuoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOro4jcHOB Ha bubnunoreka [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3znosxeHrne MHOTOYWIEHOB Ha
MHOKHUTEIN
5 Kontponbhas pabota no teme
"Anrebpanyeckue BeIpakeHus"
YpaBHeHue, npaBuiia
53 npeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHI
JIuHeitHOe ypaBHEHUE C OJTHOU
54 MIEPEMEHHOM, pELICHUE JIMHEUHBIX
ypaBHEHUH
JInHeitHOe ypaBHEHUE C OJTHOU
55 MIEPEMEHHOM, PEIICHUE JIMHENHBIX bubmorexa [TOK
p o p https://m.edsoo.ru/7f420482
ypaBHEHUH
56 JIuneiiHoe ypaBHEHME C OJHOU

[IEPEMEHHOM, pEeLICHUE JIMHEUHBIX



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe

ypaBHEHUH
57 Pemenue 3aa4 ¢ MOMOIIBIO bubmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064¢
53 Pemienne 3aga4 ¢ MOMOIIBIO bubnuoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f420806
59 Pemienue 3amad ¢ moMoIup0 bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3a71a4 ¢ IIOMOIIBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
JIuneiiHOe ypaBHEHHE C IBYyMs | bubnuoreka [IOK
NIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
JIuneiiHoe ypaBHEHUE C IBYMs 1 bubnuoreka IIOK
NEPEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427¢8a
Cucrema IByX JIMHEHMHBIX | but6mmoreka [{JOK
YPaBHEHUH C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
CucreMa IByX JTUHEUHBIX |
YPaBHEHHUH C IBYyMs IEPEMEHHBIMU
Cucrema 1ByX JIMHEHHBIX i
YpaBHEHUH C IBYMs [IE€PEMEHHBIMU
Cucrema 1ByX JIMHEHHBIX 1
YPaBHEHUH C IBYMs IEPEMEHHBIMU
Pewenne cucreM ypaBHeHUN 1 bubmorexa HOK
https://m.edsoo.ru/7f4284de
Pemenne cucreM ypaBHeHUN 1 bubmorexa HOK
https://m.edsoo.ru/7f42865a



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f42064e

bubmuoreka [JOK

69 P 7
CUICHHE CHCTEM YpaBHeHit https://m.edsoo.ru/7f4287d6
70 Pewenne cucreM ypaBHeHUN
71 Pemenue cucrem ypaBHeHU
7 KontponbHas pabora o Teme bubnuoreka IIOK
"JIuHelHbIE ypaBHEHUS " https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit Bubmmorexa [IOK
pA P https://m.edsoo.ru/7f41de76
bubnunoreka [IOK
74 4
HCTIOBRIC TIPOMEXyTIH https://m.edsoo.ru/7f41dff2
75 Hucnosble IPOMEKYTKH
76 PaccrosiHne Mexay nByms
TOYKaMU KOOPJAMHATHOU IIPSAMOiL
77 Paccrosinue mexay ABymst
TOYKAMU KOOPAMHATHOW MPAMOM
78 [TpsimoyronbHas cuctema Bu6mumoreka [IOK
KOOPAVHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
[IpsimoyrosbHas cucrema bubnuoreka [IOK
79
KOOpPJIMHAT Ha TIJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bu6nuoreka IIOK
Gopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoB, 3aTaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 ITpumeps! rpadukoB, 3a1aHHBIX

dbopmynamu



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e

Urenue rpaduKoB peaibHBIX

bu6mmoreka [JOK

83
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpa)ukoB peabHbIX
3aBUCUMOCTEN
but6mmoreka [JOK
85 II
OHATHE (yHKLIHH https://m.edsoo.ru/7f41ef06
86 I'padux pynkumu
N . bu6mmoreka [JOK
87 C
BOHCTBA QyHKIMH https://m.edsoo.ru/7f41{f078
. . bubmuoreka [JOK
88 C
poficTBa Gyniumit https://m.edsoo.ru/7f41fl1fe
89 Jluneiinast pyHKIMSA bubmmorexa [OK
https://m.edsoo.ru/7f427282
90 Jluneitnas GyHkuus bubmmorexa OK
https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TMHEHHON bu6nuoreka LIOK
byHKIMHA https://m.edsoo.ru/7f426d1e
9 [NocTpoenue rpaduka nuHeHON
byHKIUM
93 I'padux pynkuum y =[x|
94 I'paduk pynkunu y =x|
KonTtponbHas pabora 1o Teme
95 "Koopaunats! u rpaduxy. bu6mmoreka [{JOK
Oynknun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
npoBepoyHas paborta
96 Wrorosast kKoHTpOIBbHAS paboTa / bu6nuoreka LIOK



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f1fe

Bcepoccniickas npoBepodHas
paborta

https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METOJIOB Kypca 7 Kiacca,
00o01IeHue 3HaHn i’

98

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METO/IOB Kypca 7 Kiacca,
0000111eHHE 3HAHUNA

but6mmoreka [JOK
https://m.edso00.ru/71429{32

99

[ToBTOpEHHME OCHOBHBIX IMTOHATHH U
METO/IOB Kypca 7 Kiacca,
0000111eHHE 3HAHUHA

but6mmoreka [{JOK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHME OCHOBHBIX MOHITUHI U
METOJIOB Kypca 7 Kiiacca,
000011IeHNE 3HAHUNA

101

IToBTOpEHKE OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUHT

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

102

[ToBTOpEHME OCHOBHBIX NOHATHUN U
METOJIOB Kypca 7 Kiiacca,
0000111eHIE 3HAHUHT

bub6nunoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f429c6c

8 KUIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Ne Hara
Tema ypoka Koutposabnbie | IlpakTuyeckue uugpoBbIe
n/ Bcero H3yYeHHs
0 pPadoThI paGoTeI o0pa3oBaTtejibHbIE
pecypcsl
1 KBagparublii KOpeHb U3 YUCIa 1 Bubmmorexa I[IOK
P p https://m.edsoo.ru/7f42d452
) [TonsTHE 06 UppaLIMOHATIEHOM 1 bu6muoreka [{IOK
YUCJIe https://m.edsoo.ru/7f42eaaa
3 JecsaTruunblie MpUOTMKEHUS 1
UpPpAIMOHATIBHBIX YHCE
4 JlecsTruunble MPUOIMKEHUS |
UPpAMOHATIBHBIX YHCE
5 JlelicTBUTENBbHBIC YKCIIA 1
6 CpaBHeHHE IEUCTBUTENBHBIX |
qucen
7 CpaBHEHME IEUCTBUTENBHBIX |
qucen
g Apudmernaeckuii KBaapaTHBII |
KOPEHb
9 YpaBHeHue BUaa X* = a 1
10 CaoticTBa apuMeTHIECKUX | bu6mmoreka [JOK
KBaJ[paTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTUIECKUX 1 bu6mmoreka [{JOK
KBaJIPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

[IpeobpazoBaHue YUCIOBBIX

12 BEIpaKCHUH, COAEPKAIINX bubnnorexa LIOK
p » CONCpRatl https://m.edsoo.ru/7f42dd26
KBaJIpAaTHBIEC KOPHH
[IpeobpazoBanue YUCIOBBIX
13 BEIpAKCHUM, COIEPKAINX bubnnorexa LIOK
p » COACpHAIN https://m.edsoo.ru/7f42ded4
KBaJIpaTHbBIE KOPHU
[IpeoOpa3oBaHue YHCTOBBIX
14 BBIpa)KEHUH, COJIEPIKALIINX bubmmorexa IIOK
p » COACPaL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHue YUCITOBBIX
15 BBIpaKEHUH, COJZIEPIKALIINX Enbmrorexa ITOK
p » COACpalll https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHsb C LIEJIBIM ITI0Ka3aTeaeM Enbmrorexa ITOK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch YnCia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT IEMEHTAPHBIX YaCTHUI] bu6nuoreka IIOK
JI0 KOCMUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE
13 CBolicTBa CTENEHH C I1IEJIBIM bu6mmoreka [IOK
oka3arejieM https://m.edsoo.ru/7f435648
19 CBo¥iCTBa CTENEHHU C LIEJIBIM bubmuoreka [JOK
nokasarejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C IIEJIBIM bubnuorexa [JOK

IIoKa3aTecjIeM

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



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42e0be

21 CBolicTBa CTEIICHH C IICJIBIM bubmuoreka [JOK
MOKa3aTeseM https://m.edsoo.ru/7f43599a
” CBolicTBa CTEIEHHU C LIEJIBIM bubnuoreka [JOK
MOKA3aTeIIeM https://m.edsoo.ru/7f435ed6
23 KBanpaTHslii TpéxuiieH
24 KBanpaTHbiii TpéxuiieH
)5 Paznosxxenue kBaapaTHOTO bubnmoreka [JOK
TpEXUIICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42£d38
%6 Paznoxenue kBaapaTHOTO bu6mmoreka [{JOK
TPEXWICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
KonTponsHas paborta mo temam
27 "KBagpaTtusie kopHu. CTenieHH bubmmorexa IIOK
APATHBIC RO | ’ https://m.edsoo.ru/7f42ec80
KBanpaTHslii TpexuiieH
bu6mmoreka [JOK
2 A
8 Aredpaireckas xpook https://m.edsoo.ru/7f430382
JonycTtumMble 3HaUYEHUS
29 MEPEMEHHBIX, BXOSIINX B
anreOpanyecKre BhIpaKEHUS
JlomycTrMble 3HAaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanveckre BoIPasKeHUs
31 OCHOBHOE CBOMCTBO bubmunoreka [JOK
anreOpanvecKoi 1poou https://m.edsoo.ru/7f4308¢e6
but6mmoreka [IOK
32 Coxkpatenue apobeit
KpattierHe Apobert https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei bu6mmoreka [{JOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43599a

https://m.edsoo.ru/7f430144

bubmuoreka [JOK

4 o
3 Coxpauerne apodeit https://m.edsoo.ru/7f430f44
CnokeHue, BEIYUTAHUE,
35 MHOYKEHUE U JeJICHNUE Bubmiorexa [JOK
Y A . https://m.edsoo.ru/7f43128c¢
anredpandeckux apooeit
CrnoxeHure, BEIYUTAHUE,
36 MHOKEHUE U IEJICHNE Bubmorexa HOK
4 A . https://m.edsoo.ru/7f4315¢c0
anreOpanyecKux Apooeit
CrnoxxeHue, BEIYUTAHUE,
37 MHOKEHUE U JeJICHNUE bubnnorexa LIOK
4 A . https://m.edsoo.ru/7f4318¢c2
anreOpanyecKux Apooeit
CroxeHnne, BLIYUTAHUE,
38 MHOKEHUE U JeJICHHUE bubnnorexa LIOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanyeckux aApooeit
[IpeoOpa3zoBanue BEIpaKEHUH,
39 coJeprKalx ajareopanyeckKue bubnnorexa LIOK
Alepkatt p https://m.edso0.ru/7f43259¢
Ipobu
[IpeoOpa3zoBaHue BEIpaKEHUH,
40 coeprKalx ajareopanyeckue bubnmorexa LIOK
AleprRatt p https://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBaHye BEIpaKEHUH,
41 cop € >1}ia uX anreod I;I/I'-ICCKI/IG Bubmiorexa [JOK
ACprKall p https://m.edsoo.ru/7f432736
Ipobu
4 KonTponbhas padbota no teme bubmuoreka [IOK

"Anrebpanyeckas 1poOp"

https://m.edsoo.ru/7f431d36
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https://m.edsoo.ru/7f4318c2
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bubmuoreka [JOK

4 K
3 BAIPATHOE ypaBHerHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa [TOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE YpaBHEHUE bubmorexa [OK
P yp https://m.edsoo.ru/7f42eecla
46 ®dopmya KOpHEHN KBaIpaTHOTO bubnuorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f42f158
47 ®dopMyia KOpHEH KBaIpaTHOTO bu6mmoreka [{JOK
YpaBHEHUSA https://m.edsoo.ru/7f42{3{6
43 ®dopmysia KOpHEN KBaJIpaTHOTO bubmuoreka [IOK
YpaBHEHMUS https://m.edsoo.ru/7f42f5a4
bubnuoreka [JOK
49 T B
copema Breta https://m.edsoo.ru/7f42fef0
bubmnoreka [JOK
50 T B
copema Breta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOALINXCSA bubnuoreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenue ypaBHeHM, CBOASIIUXCS bubmuoreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme npoOHO- bubnuoreka LIOK
panMoHAIbLHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue apoGHO- bu6nuoreka IIOK
paluoHaIbHEIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3aj1a4 C bu6mmoreka [IOK

IMOMOIIbIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f42f75¢c



https://m.edsoo.ru/7f4328c6
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56

Pemtennie TEKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBAIPATHBIX YPABHEHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4218f6

57

Konrponsnas pabora o Teme
"KBanpaTHble ypaBHEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4301{2

58

JIuneliHOEe ypaBHEHUE C IBYMs
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS YPAaBHEHUN B
LeJIBIX YHUCIIax

59

JluneitHOe ypaBHEHHUE C IBYyMS
MEPEMEHHBIMH, ero rpaduk,
MPUMEPHI PEIIeHUs] ypaBHEHUN B
HENBIX YUCIax

60

JIuHeitHOE ypaBHEHUE C IBYMS
MEPEMEHHBIMH, €ro rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUN B
HENBIX YHClax

61

Pemenne cuctem ByX JTUHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pewmenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

64

[IpuMepsl perienus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMU

65

[Ipumeps! perienust cucrteM



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6

HEJIMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETALIUS
YPaBHEHHS C IByMsI IEpEMEHHBIMU

bubmuoreka [JOK

66 Y CUCTEM JIMHEMHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
I'paduueckas uHTEpIIpETALIUS
67 YPaBHEHUS C ABYMS IEPEMEHHBIMU bubnuoreka IIOK
Y CUCTEM JIMHEMHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
68 Pemenue TekcTOBBIX 3a1a4 ¢
MIOMOIIBIO CUCTEM YPaBHEHUN
69 Penienne TekCcTOBBIX 3a1a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUN
70 Pemrenne TeKCTOBBIX 3a7a4 €
IIOMOIIBIO CUCTEM YPAaBHEHUI
71 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
7 UYucnoBble HEPABEHCTBA U X
CBOMCTBA
7 HepaseHcTBO ¢ 01HOM
IIEPEMEHHOMN
74 JIuneliHble HEpaBEHCTBA C OJJHOMN bu6mmoreka [{JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 Jlunelinble HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK

IIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f42¢840



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

JIunelinbple HEpABEHCTBA C OJJHON

76
IIEPEMEHHOM U UX PEIICHHE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bu6muoteka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
73 CucreMbl TMHEVHBIX HEPABEHCTB C bu6nuoreka IIOK
OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEVHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PEIICHUE
N306paxenue perienus
. bu6mmoreka [{JOK
80 JIMHEHHOTO HEPABEHCTBA U UX
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHUCIOBOU IPSIMOMN
N3006paxenue perienus
. bubmuoreka [JOK
81 JMHEMHOr0 HEPaBEHCTBA U UX
N N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOU MPSIMOM
KonTponsHas padora no remam
82 "HepasenctBa. CructeMbl
ypaBHEeHUI"
bubnuorexa [JOK
83 [Monstre Gpynkunn Gmzorexa [0
https://m.edsoo.ru/7f433¢c12
84 O6nactsb onpeaesneHus u bu6mmoreka [JOK
MHOECTBO 3HAYCHUN (QyHKIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHIA
86 I'padpux byHKIIN
27 CaoiicTBa QyHKIUH, UX
oToOpaxxeHHe Ha rpaduke
88 YreHre U MOCTpOeH e rpaduKoB



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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byHKIMA

[Tpumeps! rpadukoB GpyHKIKH,

89
OTPaXKAIOIIUX PealIbHbIE TPOLIECCHI
DYHKIIUH, OTTMCHIBAIOIITUE TIPSIMYFO
90 u Z6 :TH 10 TIPOTIO II/]IlOHaHEHLI}eI bubmmorexa [TOK
patHy p pH https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 ['unepOoita
bu6mmoreka [IOK
92 [nmepbona https://m.edsoo.ru/7f4343e2
but6mmoreka [{JOK
93 r = x?
paduK GyHKUMH Y = X https://m.edsoo.ru/7f434572
OyaKkIIN Yy =X%, y=x3, y=VX,y =
94 \X\}'Ir aQ)Hti]eCKoey emeH)IiIe ’ Bubmmorexa [IOK
TP . p . https://m.edsoo.ru/7f434d38
YpaBHEHUI U CHCTEM ypaBHEHUN
IToBTOpEHME OCHOBHBIX MOHITUHN U
METOJIOB KypcOB 7 U 8 KJIacCOB,
95 0000111eHNE 3HAHUH / bubmorexa [TOK
B B https://m.edsoo.ru/7f4371aa
Bcepoccutiickast mpoBepouHas
pabora
Htorosas koHTpoJbHAs paboTa /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [JOK
P POBEp https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
97 METOJ/IOB KypCOB 7 U 8 KJIaCcCOB,
0000111eHE 3HAHUHT
98 IToBTOpEHNE OCHOBHBIX MOHATUM U bubnuoreka [IOK



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434bbc

METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/7f43736¢

[ToBTOpEHNE OCHOBHBIX NOHATUN U

99 METOH0B KypCcOB 7 U 8 KJIACCOB 1 bubnnorexa LIOK
HOB KYP . ’ https://m.edsoo.ru/7f437510
000011eHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOHO0B KypcoOB 7 U 8 KJIACCOB 1 bubmmorexa TIOK
a yp . > https://m.edsoo.ru/7f4376b4
000011IeHe 3HAHUI
[ToBTOpEHME OCHOBHBIX IMOHATHH U
101 METOJIOB KYPCOB 7 U 8 KJI1aCCOB 1 bubnmorexa LIOK
A M . > https://m.edso00.ru/7f436b88
0000111eHHE 3HAHUNA
IToBTOpEHNME OCHOBHBIX MOHITUHN U
102 METOJIOB KYPCOB 7 U 8 KJIaCCOB 1 bubnmorexa LIOK
/108 KYP . ’ https://m.edsoo.ru/7f437858
000011IeHYE 3HAHUNA
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f43736c

9 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTHyeckue
padoTbl

Jara
U3ydeHust

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

PamuonannsHeIie quciJia,
HppaiuOHAJIbHBIC YUCIIA,
KOHCYHbIE M OECKOHCYHEIC
ACCATUYHBIC I[p06I/I

MHO0XeCTBO IeHCTBUTEIBHBIX
YyHCceN; AeHCTBUTENLHBIE YHCIIa KaK
OCCKOHEYHBIC JECATUIHBIC TPOOH

B3anMHO oxHO3HAYHOE
COOTBETCTBHE MEXKTY MHOKECTBOM
JIEMCTBUTEIBHBIX YHCET U
MHOECTBOM TOUYEK KOOPAMHATHOM
MPAMO

CpaBHEHHE 1eWCTBUTEIIBHBIX
gucen, apuMEeTUIECKHUE TeUCTBUS
C IeCTBUTEIbHBIMU YHCIAMHU

[TpubnmxEéHHOE 3HAUEHKE
BEJIMYMHBI, TOYHOCTD
MPUOIKEHUS

OxkpyriieHue yucen

OxkpyrieHue yucen




[Ipukuaka u olleHKa pe3yJIbTaTOB

Pa3T0KEHUEM Ha MHOXKHUTCIIN

8 BBIYHCIICHUI
9 [Ipukuaka u oLleHKa pe3yJIbTaTOB
BBIYMCIICHUM
HHHeﬁHOvapaBHeHHe. Pemenue BuGmmorex [IOK
10 ypaBI:I,eHHH’ CBOJUAMIHUXCA K https://m.edsoo0.ru/7f43bf66
JIMHEWHBIM
JIluneitnoe ypaBHeHue. Pemenue
11 YpaBHEHUH, CBOJSAIIMNXCS K
JIMHEVHBIM
KBanpaTHi)e ypaBHeHue. Pemienue Bu6morexa [OK
12 YPABHCHHH, CBONAIIXCA K https://m.edsoo.ru/7f43¢c542
KBaJpPaTHBIM
KBaz[paTHS)e ypaBHeHue. Pemenne BuGmorexa LIOK
13 YPABHCHHH, CBOMALIXCA K https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
bubmuoreka [JOK
14 | bukpazpatibie ypapHeiis https://m_edsoo.ru/7f43¢3d0
but6mmoreka [IOK
15 brKBajpaTHbIC ypaBHeHNA https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHust ypaBHEHUM
16 TpETheil U YETBEPTOM CTETEHEN
Pa3IoKEHUEM Ha MHOKUTEIU
[Ipumepsl penieHus ypaBHEHUN
17 TpEThEN U YETBEPTOM CTENEHEN



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66

18

Pemenue 1poOHO-panimoOHaIBHBIX
YpaBHEHUN

bubnunoreka [JOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue 1poOHO-panioOHaIBHBIX
YpaBHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Pemienne TeKCTOBBIX 3ada4
anre6pa1/1quKHM MCTOAOM

21

Pemenne TekcTOBBIX 3aJa4
anre6panquKI/IM MCTOAOM

22

Penrenune TeKCTOBEIX 3amad
anredpandecKuM METOI0M

23

KonrponsHas padora o Teme
"YpaBHeHUs ¢ OAHOM
nepeMeHHon"

24

VYpaBHeHHE C IByMsI IEPEMEHHBIMU
u ero rpapuk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE C IByMsI IEPEMEHHBIMU
u ero rpapuk

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

CucrteMa IByX JTMHEHHBIX
YpPaBHEHUH € IBYMs IEPEMEHHBIMHU
U €€ penieHne

27

Cucrema IByX JIMHEWHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMU
U €€ penieHne

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEPEeMEHHBIMHU
U €€ penIeHne



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

29

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHI C IByMsI IEPEeMEHHBIMHU
U €€ penIeHne

30

Perenue cucreM 1ByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENEHU

bubmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pewienue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOU CTENEHU

33

Pemenue cucrem AByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JUHEHHOE, a
Ipyroe — BTOPOU CTENEeHH

34

I'padmueckas nHTEpIpeTaLus
CUCTEMBI YpaBHEHUI C IBYyMs
IIEPEMEHHBIMU

35

Pemnrenne TekcTOBEIX 3a/1a4
anredpanvdeckum crnocooom

36

Pemtenne TekcTOBBIX 3a1a4
anredpanyeckum crocoOom

37

KonrtposnbHas paborta no reme
"CucreMbl ypaBHEHUN"

38

UwucioBbie HEPABEHCTBA U UX
CBOICTBa



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a

39 UYucnoBble HEPABEHCTBA U UX bu6muoreka [IOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPABEHCTBA C OJHOMN bu6muoteka [IOK
IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIC HEPABEHCTBA C OJTHON bu6nuoreka IIOK
[IEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
4 JIunelinble HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CHCT(EMLI JII/IHGI\/'IHI)\I'X HEPABEHCTB C
OJIHOM MepeMEeHHON U UX pelIeHUe
44 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
45 CHCT?MBI HHHeﬁHbix HEPABEHCTB C
OJIHOM NMEPEMEHHOMN U UX PELIECHUE
46 KBagparHble HepaBEeHCTBA U UX bubmunoreka IIOK
pelienue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBEeHCTBA U UX bubnuotexa [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U X bubmmoreka [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
5 I'padmyeckas nHTEpHIpETALIUS bubnuoreka LIOK

HCPABCHCTB U CUCTEM HCPABCHCTB

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43ad5a

C ABYM: IIEPCMCHHBIMU

I'paduueckas HHTEpIIpETALIUSI

52 HEPABEHCTB U CUCTEM HEPABEHCTB
C IByMs IEpEMEHHBIMH
53 KonTponbHas pabota no teme
"HepaseHncrsa"
54 KBanpatuunas ¢pyHkus, eé bubnuorexa [JOK
rpaduk U CBOWCTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas ¢pyHkuus, eé bubmmoreka [IOK
rpaduK 1 CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyHkuus, eé bubmuoreka [IOK
rpaduk U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabo:a, KOOpAMHATHI BEPIIHHEL
57 na pa60111>1 OCLF;II[/IMMCT an bubmmorexa IIOK
P ’ p https://m.edsoo.ru/7f439eb4
napaboIIb
[Tapaboina, KOOPAUHATHI BEPIITMHBI
58 na pa60m,1 OCLIZZZIL/IMMGT an Bubmmorexa [IOK
P ’ p https://m.edsoo.ru/7f43a03a
napaboIIb
[Tapaboia, KOOpAMHATHI BEPIIIMHbI
59 napaboJibl, OCh CHMMETPUHI Bubmmorexa [IOK
P ’ P https://m.edsoo.ru/7f43alac
napadoJIbI
[TapaGoia, KOOpAUHATHI BEPIIMHbI
60 napaboJibl, OCb CHMMETPUH Bubnmorexa IIOK
P ’ p https://m.edsoo.ru/7f43a31e
napaboJIbI
61 [TapaGoia, KOOpAMHATHI BEPIIMHbI bubmuoreka [IOK

11apa0oJibl, 0Cb CHMMETPUH

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a

napaboJTbl

[Tapabo:na, KOOpAMHATHI BEPIINHBI

62 napaboIIbl, 0Cb CHMMETPHH
napaboIib
63 I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu Qynkmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu Qynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnuotexa [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YKCIOBOM bubmuoreka [JOK
[IOCJIEIOBATEIFHOCTH https://m.edsoo.ru/7f43e6¢c6
3azaHue nocae10BaTeIbHOCTH
71 PEeKyppeHTHOH GpopmMyIioit n bubmmorexa [TOK
. https://m.edsoo.ru/7f43ebda
dbopMyII0ii n-TO YICHA
7 Apudmeruueckas u bubnuoreka IIOK

reoMeTpruveCKas rnmporpecCuu

https://m.edsoo.ru/7f43ed7¢e



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda

Apudmernueckas u

bubnunoreka [JOK

73 reoMerpuyeckas porpeccuu https://m.edsoo.ru/7f43{3b4
@opMyIIbI N-I0 YJIeHa

74 apudmeTndeckoit u bubnmnorexa [JOK
r€OMETPUYECKOUN POTPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N UJIEHOB
®opMyIbl N-TO YjieHa

75 apu(pMeTHIECKON U bubnuoreka IIOK
r€OMETPUYECKOU IIPOrPECCUN, https://m.edsoo.ru/7f43ef2¢c
CYMMBI [IEPBBIX N YICHOB
@opMyIIbl N-TO YieHa

76 apu(pMeTHIECKON U bu6nuoreka IIOK
F€OMETPUYECKOU ITPOrPECCUN, https://m.edsoo.ru/7f43{f0c6
CYMMBI [IEPBBIX N YJICHOB
@opMyIibl N-To YjeHa

77 apupMETHICCKON 1 bubnuorexa [JOK
reOMETPUUYECKOHN MPOTPECCUH, https://m.edsoo.ru/7f43f72¢
CYMMBI [IEPBBIX N YICHOB
®opmyJibl N-TO WieHa

73 apupMETHIECKON 1 bubnuotexa [JOK
reOMETPUUYECKOUN MPOrpecCuid, https://m.edsoo.ru/7f43{8a0
CYMMBI [IEPBBIX N YICHOB
N3o0pakeHue 4ieHOB
apu(pMETHIECKON 1

79 reOMETPUYECKON MpOorpeccuid

TOYKaMHU Ha KOOPJAUHATHOU
IUTOCKOCTH



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a

80

N3o0pakeHue uaeHOB
apumernyeckoit u
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOPJMHATHOU
IJIOCKOCTH

81

JInHeNHbBINA 1 DKCHOHEHIINATIbHBIN
poct

82

CnoHble TPOLIEHTHI

bubmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHble TPOLEHTHI

bubnuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"YycioBeIe OCIEN0BATEIHLHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHmE, 06001IeHUE U
CHCTEeMAaTHU3alls 3HAHMH. 3aIIHCh,
CpaBHEHME, ICHUCTBHS C
JCHCTBUTEIHLHBIMU YHCIIAMH,
9HCIIOBAs TpsMast

86

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUM.
[IpoueHTsl, OTHOLIEHUS,
MIPOTIOPIIUHU

87

[ToBTOpEeHue, 060061IeHUE U
CHCTEMaTH3allUs 3HAHHH.
OxpyrieHue, TPUOIIKEHHUE,
OLICHKA



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43fe0e

88

[ToBTOpenue, o600IICHUE U
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ]1a4
apumeTnyeckuM crnocodom

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

89

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4
apumeTnyeckum cnocodom

bubnuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IEeHNE 1
cucTtemMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 337124
apu(pMETHYECKIM CIIOcOO0M

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3allUs 3HAHHA.
[TpeoOpa3oBaHue anreOpandecKux
BBIpa)KCHHﬁ, A0IYCTHUMBIC
3HAUYCHUA

bubnuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHue, 06001IeHNE U
cHCTEMAaTH3allKs 3HAHUH.
[IpeobpazoBanue anredpandecKux
BBIPKEHUH, TOMTyCTUMBIE
3HAYECHHUA

but6mmoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHME, 0000IIICHNE U
CHCTeMaTH3alus 3HaHUH.
[IpeobpazoBanue anredpandecKkux
BbIpa)XEHUI, 0MyCTUMBIE
3HA4YCHUs

but6mmoreka [{OK
https://m.edsoo0.ru/7444612



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea

[ToBTOpenue, o600IICHUE U
CUCTEeMaTU3alus 3HAaHUM.

bubnuoreka [JOK

o4 TTpeobp agOVBaHHe anreopareckux https://m.edsoo.ru/7f444a94
BBIPKECHHM, IOy CTUMBIC
3HAYCHUS
[ToBTOpeHME, 00600MIECHUE U

95 CcHUCTeMaTHu3aIus 3HAaHNUH. bubmoreka [JOK
DyHKIMH: TOCTPOCHHUE, CBOMCTBA https://m.edsoo.ru/7f444¢c56
M3YYCHHBIX (DYHKIINH
[ToBTOpeHue, 06001EeHNE 1

96 cUCTEMAaTH3alusl 3HAHUM. bubmmoreka [JOK
OYHKIUU: IOCTPOEHUE, CBOMCTBA https://m.edsoo.ru/7f44444
M3yYeHHBIX (DYHKIHHA
[ToBTOpeHue, 06001eHNE 1

97 CHUCTEMAaTH3alUs 3HAHUM. bubnuorexa [JOK
@yHKIUU: IOCTPOCHUE, CBONCTBA https://m.edsoo.ru/7f44516a
M3yYEHHBIX (DYHKITHIA
[ToBTOpEeHue, 06001IeHNE U

08 CHCTEMAaTH3alns 3HAHUM. bubnuoreka [JOK
@OyHKIUU: TIOCTPOCHUE, CBOMCTBA https://m.edsoo.ru/7f4452¢e6
W3YYECHHBIX (QYHKINN
[ToBTOpeHME, 0000IIEHNE U

99 cUCTeMaTHu3aIus 3HaHUM. bu6mmoreka [{IOK
I'paduyeckoe penienne ypaBHeHU N https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHme, 0600IIEHNE U

cUCcTeEMaTH3allMs 3HAHUI.



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f44516a

I'padmyeckoe penieHne ypaBHeHUH
U UX CUCTEM

101 Hrorosas koHTpoJbHas paboTa

O00011IeHIE U CUCTEMATH3ALIUS

102 .
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl
MPOBEPHEMOTO OCHOBHOTI'0 00111er0 00pa3oBaHuA
pe3yJabTara
1 Yucna 1 BBIYUCICHUS
- BbImonHATE, coueTast YCTHbIE M TNHUCHBMEHHBIE MPHUEMBI, apupMETHYECKHE ICHCTBUS C PALMOHATBHBIMH
' qucIaMu
1o HaxonuTh 3Ha4eHHs YUCIIOBBIX BBIPAKEHHM, MPUMEHATh pa3HOOOpasHble COCOOBI M MPUEMBI BBIYUCICHUS
' 3HAYEeHUH IPOOHBIX BBIPAXKEHUH, Co/IepKAIUX OOBIKHOBEHHBIE U JIECATUYHbIE po0u
13 [lepexogute OT onHON (OpMBI 3ammMcu dYHced K Jpyroil (mpeoOpa3oBBIBaTh AECATUYHYIO ApoOb B
' OOBIKHOBEHHY!O0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTHU, B OECKOHEUHYIO I€CATUUHYIO JpOOBb)
1.4 CpaBHMBATB M YHOPSIOYUBATh PAllMOHATIBHBIE YUCIIA
1.5 OxpyrisTs uncia
L6 BBINONHATE NPUKHUAKY M OLIGHKY pe3ysibTaTa BBIYMCICHUN, OLEHKY 3HAYEHUH YHMCIOBBIX BBIPa)KEHUIL.
' BEIMONHATE IEHCTBHSI CO CTETIEHSAMH C HATYPAJIbHBIMH ITOKA3aTeIIMHU
1.7 [TpuMeHSTh IPU3HAKK JETMMOCTH, PAa3JIOKEHHE HA MHOXKUATENIN HATYPAITBbHBIX YHCEIT
1.8 Pemate npakTUKO-OPUEHTHPOBAHHBIE 33/]]auH, CBSI3aHHBIC C OTHOIIEHUEM BEJIUYMH, MPONOPLUHUOHATBHOCTBIO




BCJIIMYUH, NPOUCHTAMU, UHTCPHIPCTUPOBATL PE3YJIbTATHI PCIICHUA 3a4a4 C y‘IéTOM OI‘pElHPI‘-IGHHfI, CBA3aHHBIX

CO CBOMCTBaMH pacCMaTpUuBaACMbIX 00BEKTOB

2 Anrebpanyeckue BoIpaKCHUS

1 Hcnonb3oBaTh anreOpanyeckyr0 TEPMUHOJOTMIO W CHMBOJIMKY, TNPUMEHATh €€ B IPOLECCe OCBOCHUS
' y4ueOHOro Marepuana

2.2 Haxonuts 3HaueHns: OyKBEHHBIX BbIPDAKEHUHN NPU 3aJaHHBIX 3HAUECHUSAX MEPEMEHHBIX

)3 BoinonHsaTe mpeoOpa3oBaHMsl LIEJIOr0 BBIPAXXEHUS] B MHOTOYIEH MPUBEACHHEM IOJOOHBIX CllaraeéMblX,
' PacKpbITHEM CKOOOK

4 BhINONHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOrOWIEeHa Ha MHOTOYJIEH, NMPUMEHATh (HOPMYJIbI
' KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTU

5 s OcCy1IecTBISTh PA3JI0KEHHE MHOTOWIEHOB HAa MHOXHUTENIM C IMOMOIIbIO BBIHECEHHS 3a CKOOKH 00IIero
' MHOYUTEJISI, PYTIUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYJT COKPAILIEHHOTO YMHOXKEHHUS

26 [IpumensaTh mpeoOpa3oBaHKUsl MHOTOYICHOB I PELICHHUS pa3IMYHBIX 3a/ad M3 MaTeMaTHKH, CMEXHbIX
' MIPEAMETOB, U3 PEAIbHON NIPAKTUKH

2.7 Hcnonb3oBath CBOMCTBaA cTeneHel ¢ HaTypalbHBIMU MOKa3aTeNIAMU U1 TPe0O0pa30BaHUs BhIPAKEHUI
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Pemate nuHeliHbIE YpaBHEHHUS C OJIHOW MEPEMEHHOW, MPUMEHSISI TpaBUiia Mepexoa OT UCXOAHOTO YpaBHEHUS
' K paBHOCUJIbHOMY eMy. IIpoBepsTh, ABIIAETCS 1M YUCIIO KOPHEM YpaBHEHUS

3.2 [TpumensTH rpaduueckre MeTObl MPH PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM

33 [TonOupath mpuMepsl nap Yuce, ABISIOUUXCS PEILICHUEM JIMHEHHOTO YPaBHEHMSI C JBYMsI IEPEMEHHBIMU

34

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpauK JUHEHMHOTO ypaBHEHHUS C ABYMsS MEPEMEHHBIMU; MOJb3YSCh




rpaduKoM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHUS
3.5 Pemath cucteMbl IBYyX TMHEWHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMU, B TOM YHCIIe TpaduyecKu
36 CocTaBnaTh W peliaTh JIMHEHHOE YpaBHEHHME WM CHUCTEMY JIMHEHHBIX YpaBHEHHM IO YCJIOBHMIO 3ajauH,
' UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M MTOJIy4E€HHBIN pe3ysbTar
4 Koopaunats! u rpadpuku. @yHKuun
il N300pakaTh Ha KOOPJAMHATHON MPSMON TOYKH, COOTBETCTBYIOILIHME 3aJaHHBIM KOOpJIMHATAM, JIy4H, OTPE3KH,
' MHTEPBaJIbl, 3aIIUCHIBATh YMCIIOBbIE MPOMEKYTKHU Ha aIre0panyecKoM sI3bIKe
4.2 OtMedaTs B KOOPAUHATHOW INIOCKOCTH TOYKH T10 33IaHHBIM KOOPAMHATaAM
4.3 CrtpouTs rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINHN y = [X|
a4 OnuceiBaTh ¢ MOMOUIbIO (YHKIUN W3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYMHAMHU: CKOPOCTb, BpEMs,
' paccrosiHue, 1IeHy, KOJIM4eCTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padoThI
4.5 HaxonuTs 3HaueHune (hyHKIMH IO 3HAYEHUIO €€ apryMeHTa
6 [NonumaTtp rpaduyeckuii crocod MpeacTaBICHUS U aHalu3a UHPOPMALUHU, H3BJICKATh U WHTEPIPETHPOBATH
' nH(pOpMaILIKIO U3 TPaUKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KNIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
1poBepsIeMoro OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yiabrarta
1 Uucna v BBIYUCIECHUS




1.1

Hcnonn30BaTh HadaabHBIC MMpeaAcCTaBJICHUA O MHOXCECTBC ZIGfICTBI/ITeJIBHLIX qucea g CpaBHCHUA,

OKPYTJICHUS U BBI‘II/ICJ'ICHI/II\/'I, I/I306pa)KaTB HeﬁCTBHTeHLHBIe YHcjia TOYKaMM Ha KOOp,HHHaTHOﬁ HpHMOﬁ

HpI/IMeHHTL ITIOHATHC aqu)MeTquCKOFO KBaApPATHOI'O KOPHSA, HAXOAUTH KBAAPAaTHBIC KOPHU, UCIIOJIB3YS IIPU

1.2 HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOIHATH NMPe0Opa3oBaHusl BBIPAKEHUH, COEpKaIlUX KBaJpaTHBIE KOPHH,
HCTIOJIb3Ysl CBOMCTBA KOPHEH
1.3 Hcnonbs30BaTh 3anMCcH OOJIBIITMX U MAJTBIX YUCEN C TIOMOIIBIO ACCATHYHBIX Apo0OeH u crernenei uyncia 10
2 Anrebpanyeckue BoIpaKCHUS
51 [IpuMeHATh MOHATHE CTENEHW C LENbIM II0Ka3aTelieM, BBIIOJIHATH IPeoOpa3oBaHUs BbIPAXKEHUH,
' COJZIepKAIIMX CTEIECHHU C LEIbIM ITI0KA3aTeIeM
59 BbINOMHATE TOXIeCTBEHHBIE MMPeoOpa30BaHusl pallMOHAIbHBIX BbIPAXKEHUM Ha OCHOBE MpaBUJ JCHCTBUM Haj
' MHOT'OWIEHAMHU U alre0pandeckuMu IpoosiMu
23 PackiagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIIN
4 [IpumensaTh npeoOpa3zoBaHMsl BBIPAKEHUM U pELIeHHs pPA3IUYHBIX 337a4 M3 MaTEeMAaTUKH, CMEXHBIX
' MIPEAMETOB, U3 PEAILHON NIPAKTUKH
3 VYpaBHEHHUsI U HEPABEHCTBA
11 Pemats nuHeiHbIE, KBaPATHBIC YPABHCHUS U PALlMOHAJIBHBIC YPABHEHUS, CBOJAIIMECA K HUM, CUCTEMBI IBYX
' YPaBHEHHUH C IByMsI IEPEMEHHBIMU
[IpoBoauTh IpOCTEHIINE HUCCIEAOBAHUSA YPABHEHUNW M CUCTEM YPABHEHUH, B TOM YHCIE C IPUMECHEHUEM
3.2 rpaduyecKkux MpeacTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CHCTEMa YpaBHEHMH pelIeHHS,
€CJIM UMEET, TO CKOJIBKO, U ITPOYEE)
33

[lepexonuts OT ciioBeCHOU (OPMYJIHUPOBKH 337auu K €€ anredpandeckoil MoJIeiH ¢ MOMOIIBIO COCTABIICHUS




YpaBHCHHUA WJIN CUCTEMBbI ypaBHeHHﬁ, HHTCPIIPETUPOBATE B COOTBECTCTBHM C KOHTCKCTOM 3ada4du

MOJTyYEHHBIN pe3yIbTaT

HpI/IMeHHTL CBOMCTBA UYHMCIIOBBIX HCPABCHCTB JId CpaBHCHHA, OLICHKH, PCIIATH JIMHEHHBIE HCPAaBCHCTBA C

34 OJTHOW MEPEMEHHOH M X CUCTEMBI, JaBaTh rpa)nuecKyr0 WLTIOCTPAIIMI0 MHOXKECTBA PELICHUN HEPaBEHCTBA,
CHCTEMBbl HEPAaBEHCTB
4 OyHKIUU
41 [lonnMaTh M UCNONB30BaTh (PYHKIIMOHAJIBHBIC MOHATUS U A3bIK (TEPMUHBI, CUMBOJIMUYECKHE O0O3HAYCHHUS),
' OTIpeIeNIATh 3HaUeHUe (PYHKITMH [0 3HAYCHUIO apTyMEHTa, ONPEIeNATh CBOUCTBA (PyHKINH 1Mo € rpaduky
Crpouts rpaduku 3JIeMEeHTapHBIX (QYHKIUI BHIA:
4.2

y=k/xy=kix ,y =x% y = X3, y = |X|, OnHChIBaTh CBOWCTBA YUCIIOBON (QYHKIUH 110 €€ rpaduKy

9 KUIIACC

Koa nposepsiemoro IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
pe3yJbTara OCHOBHOTIO 00111er0 00pa30BaHusA
1 Uucna v BBIYUCICHUS
1.1 CpaBHUBATh U YHIOPSAJOYUBATh pallMOHAIBHBIE U UPPALlMOHAIbHBIC YHCIIA
BoinonusaTe apudmeTrueckue IEHCTBUS C palMOHAJIbHBIMU YUCIIAMU, COYETas YCTHbIE U NMHCbMEHHBIE
1.2
MPUEMBI, BBITIOJIHATH BBIUMCIICHHSI C UPPALMOHATLHBIMU YUCIIaAMU
1.3 HaXOI[I/ITB 3HAUCHHS CTEICHEH C IICJIIbIMU IIOKa3aTcjIsaMUu H KOpHeﬁ, BBIUUCIIATH 3HAYCHUSA YHUCIIOBBIX




BBIPAKCHUI

OKpyIJISITh AEMCTBUTEIBHBIE YUCIIA, BHIMIOJHATh MPUKUIKY PE3YJIbTaTa BHIYMCICHUN, OLIEHKY YHCIOBBIX

1.4 .
BBIPAKEHUN
2 VYpaBHEHUsI U HEPABEHCTBA
)1 Pemarp nuHeliHble U KBaJgpaTHbIE ypaBHEHUS, YpaBHEHMsI, CBOJASAIIUECS K HUM, NMPOCTEUIINE ApOOHO-
' palOHaIbHbIEC YPaBHEHUS
55 Pemarp cucteMbl ABYX JMHEWHBIX YPaBHEHHMH C JIBYMs NEPEMEHHBIMU U CHUCTEMBI JIBYX YpPaBHEHHI, B
' KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM
)3 Pemarp TexcToBble 3afaud anreOpandyeckuM CHOCOOOM C IMOMOUIbIO COCTaBJICHMSI ypaBHEHHUS WIH
. CHCTEMBI JIByX YPABHEHHMH C ABYMs IEPEMEHHBIMU
IIpoBoaNTH IpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
24 rpadUyecKux MpeACTaBICHUN (HANpUMeEp, yCTAHABIMBaTh, HMEET JIM YypaBHEHUE WIM CHUCTEMaA
YpaBHEHUH PELICHUs, €CIIM UMEET, TO CKOJIBKO)
5 s Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBAa, M300pa)kaTh pELIEHHE HEpaBEHCTB Ha
. YKCJIOBOW MPSIMOM, 3alIUCBIBATh PEIIEHUE C IOMOILBIO CHUMBOJIOB
Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOUIME KBaJApaTHOE
2.6 HEPaBEHCTBO, U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YHUCIIOBOM MPSMOM, 3aMMCHIBATh PEIICHUE C
ITOMOUIBI0 CUMBOJIOB
2.7 Hcnonbs30BaTh HEPAaBEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4
3 OyHKIMN




Pacmio3naBats (1)yHKHI/II/I HN3YUYCHHBIX BHIOB. Iloka3piBaTh CXEMATHYCCKU PACIIOJIOXKCHHUEC Ha

3.1 KOOPJMHATHOM TUIOCKOCTH rpadukoB (QyHKMHA Buna: y=kx, y=kx+b, y=k/&x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3HaYeHUH K03(h(PULIMEHTOB, ONMCHIBaTh CBOMCTBA (PYHKLIUI

35 IToka3bIBaTh CXEMAaTHUECKH PACIIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH TpaduKoB (GYHKIMNA BHIA Y =
' VX, y = |X| ¥ OIHCHIBATh CBOWCTBA (PYHKIIUI

33 Crtpouth M un300pakaTh CXEMaTHYECKU TIpadUKHU KBaJApaTHUUHBIX (YHKIMH, ONKMCHIBATH CBOWCTBA
. KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam

34 PacrniozHaBaTh KBagpaTHUHYI0 QYHKIHIO 110 (JOpMyJIe, IPUBOAUTE PUMEPHI KBaIPATUYHBIX (QYHKIHNA U3
' peasibHOM KU3HU, (PU3UKHU, TEOMETPUU
4 Apudmerrueckas 1 reoMeTpUUEcKasi IPOrpeccuu

4.1 PacrniozHaBaTh apupMETHYECKYIO U TEOMETPUUECKYIO IPOTrPECCUH MPH Pa3HbIX Croco0ax 3aJaHus

42 BEINONHATE BBIYUCICHHS C MCIIOJB30BAaHUEM (OPMYJ /1-TO WieHA apu(METHIECKONH M TeOMETPUIECKOI
' IIPOrPECCUi, CyMMBI IIEPBBIX N YWICHOB

4.3 N300pakaTh wieHbl HOCIEI0BATENBHOCTH TOYKAMH Ha KOOPJMHATHON TNIOCKOCTH

4 Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMHU IOCIIEIOBATENBHOCTSMH, B TOM YMCIE 3a/a4l U3 peajibHOU

KHU3HU (C UCIOJIb30BaHUEM KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 UYucna v BBIYUCIICHUS

. JlpoO6u OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0]] OT OJHON (OpMBI 3amucu ApoOeit Kk apyrou. [loHsTHe parmoHaIBHOTO
' YHCIIa, 3alUCh, CPABHEHUE, YIIOPSI0YMBAHUE PALIMOHAIBHBIX YHCEI

1.2 Apudmerndeckre IeHCTBHS ¢ pallMOHAIBHBIMU YHCIaMU. Pemienne 3ajay U3 peaibHOW MPaKTUKK Ha YacTH, Ha APOOH

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpeseNieHHe, MPeoOpa3oBaHUE BBHIPAKCHUH HAa OCHOBE ONpEICNCHHS, 3alHCh
' OO0JIBIINX YUCE

L4 [IpoueHTsl, 3aUCh MPOLIEHTOB B BUAE ApoOU U ApoOU B BHJIE MPOIEHTOB. TpH OCHOBHBIE 33[jauM Ha MPOLEHTHI, pEIIeHHe
' 3a/1a4 U3 peajbHOU NIPAKTUKU

1.5 IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JIOKEHNUE HA MHOKUTEIN HATyPAJIbHBIX YUCEN

1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi B 0OpaTHasi MPOIOPIUOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUs

2.1 [lepeMeHHBIE, UNCITOBOE 3HAUEHUE BBIPAKEHNUS C TIEPEMEHHOM. J[OITyCTUMBIE 3HAYEHUS IEPEMEHHBIX

2.2 [IpencrarieHne 3aBUCHMOCTH MEK/Ty BEJIMUMHAMHU B BUAC GopMyIibl. Beraucienus no gpopmyinam

2.3 [IpeobpazoBanre OyKBEHHBIX BRIPAKECHHM, TOXKICCTBEHHO PABHBIC BHIPAKCHHSI




24

CBoiicTBa CTETICHHU C HATYPaAJIbHBIM IMOKa3aTEIeM

2.5 OpnounieHsl 1 MHOrouwlIeHbl. CTeneHb MHOrowieHa. CioxeHue, BhlYMTaHue, YMHOKEHUE MHOTOUYJIEHOB

Y DopMyJIbl COKpAIIEHHOTO YMHOXKEHHSI: KBaJlpaT CyMMBI M KBaJipaT pasHocTH. DopMyiia pa3HOCTH KBaJpaToB. Paznoxxenue
' MHOT'OYJIEHOB Ha MHOYKUTEIIN
3 VYpaBHeHUS

3.1 VYpaBHeHHEe, KOpEHb YpaBHEHUsI, IPaBUia IpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPaBHEHUH

3.2 JInHeliHOEe ypaBHEHME C OHOU IIEPEMEHHOM, YUCIIO KOPHEH JINHEWHOIO YPABHEHUS, PEILICHUE JIMHEHHBIX YPABHEHUN

33 CocrapnieHue ypaBHEHUH 1O YCIOBHIO 3a/1auu. PerieHne TeKCTOBBIX 3aa4 ¢ TOMOIIbIO YPAaBHEHHIM

34 JluneliHoe ypaBHEHHE C IBYMS NIEPEMEHHBIMH U €T0 rpaduk

15 Cucrema JByX JMHEHHBIX ypaBHEHUN C JAByMs NepeMeHHbIMU. PelieHue cuctem ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
' ITpumeps! pereHust TEKCTOBBIX 3ajlay C MOMOIIBIO CUCTEM YpaBHEHUIN
4 Koopaunats! u rpaduku. @yHkuun

4.1 Koopaunara Touku Ha npsiMoi

4.2 Uucnosble npoMeKyTKU. PaccTosiHue MeX Iy 1BYyMs TOYKaMU KOOPJAMHATHOU IIPSAMOM

4.3 [IpsimoyronbHas cucteMa koopauHar, ocu Ox u Oy. Adcuucca U OpJIMHAaTa TOYKU Ha KOOPJUHATHOM MIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHHe Tpa@uKOB peaabHBIX 3aBUCUMOCTEH

4.5 [Tonstue pynkun. I'padux Gynkiun. CBoiicTBa HyHKIHIA

4.6 Jluneitnas pynkuus, e€ rpapuk. 'paduk pyHkum y = ||

4.7 I'padmueckoe penieHne JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHM




8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Uucna v BBIYUCIICHUS

. KBanmpatueiii xopenb u3 uwncia. [loHstume 00 wuppanuoHanbHOM 4Hche. JlecaTUyHbIe TPUOIIKEHUS
' UPPALMOHATIBHBIX YHUCEN

15 CpoiicTBa apupMETHUECKUX KBaJApPAaTHBIX KOPHEM M UX NpPHUMEHEHHE K MpeoOpa3OBaHUIO UHCIOBBIX
. BBIPXKEHUI U BBIYUCIEHUSAM. JlefiCTBUTENbHBIC YUCTa

1.3 Crenens ¢ LenabIM NokazateneM U e€ cpoiictBa. CtanaapTHas 3allUCh YnciIa
2 Anrebpanueckue BbIpaKeHUs

2.1 KBanpaTHblii TpEXWIEH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIU

2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO aire0pandeckoil 1poou

23 Cnoxxenue, BBIYMTaHNUE, YMHOXKEHHUE, JI€JICHUE anre0panyeckux apooei

2.4 PanmonanpHble BEIpaKE€HUS U UX MpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA

3.1 KBaaparnoe ypaBHeHHEe, popMyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Bueta

3.2 Pemienue ypaBHeHM, CBOAANIINXCSA K JIMHEHHBIM U KBAJIPAaTHBIM

33 [Ipocreiimue ApoOHO-paluOHATBLHBIE YPaBHEHUS

34 I'padmyeckas MHTEpIpETAllMs YPAaBHEHUN C IBYyMs MEPEMEHHBIMU U CHCTEM JIMHEWHBIX YPaBHEHUH C TBYMS
' nepeMeHHbIMU. [IprMephl pellieHrs CUCTeM HEeTMHEWHBIX YPaBHEHUN ¢ ABYMS IEPEMEHHBIMHU

3.5 Pemennie TEKCTOBBIX 3aj1ayu alredpandeckum crnocodom




3.6

UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TTEpeMEHHOM
3.8 PaBHOCHMIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM EpEMEHHON
4 OyHKIUU
4.1 [Tonsitue pynkiuu. O61acTh onpeneneHuss 1 MHOXKeCTBO 3HaueHUH GyHkimu. CriocoObl 3a1anust GyHKIHA
4.2 I'padux Gyukiun. YteHre cBOWCTB GYHKINH 110 €€ TpaduKy
4.3 [Tpumepst rpadukoB QYHKIIHIA, OTPAKAIOIINX PEATHHBIE TPOIICCCHI
4.4 @DyHKINH, OTMCHIBAIONINE MPSIMYIO B 00pPaTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TpapuKu
4.5 OyHKIMKU y =x7 y = X’
4.6 OyHkuuu y = Vx, y = |x|
4.7 I'padpuaeckoe perenne ypaBHEHHUI U CHCTEM YpaBHEHUM

9 KUIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucia U BEIYMCIIEHUA

1.1

PaI_[I/IOHa.HbHBIe qrciia, nppaluOHAJIbHBIC YHCJId, KOHCYHBIC U OCCKOHEUYHBIE JACCATUYHBIC ,Z[pOGI/I




MHOXeCTBO I[CﬁCTBI/ITGJIBHBIX YHUCCII, Ilef/'ICTBI/ITeJH)HBIG ypciia Kak OCCKOHCYHBIC JACCATHYHBIC I[pO6I/I. Bzanmmno

1.2 OJTHO3HAYHOE COOTBETCTBME MEXKIY MHO)KECTBOM JACUCTBUTEIBHBIX UHCEN M KOOpAMHATHOM Ipsimoi. CpaBHEHHe
JEMCTBUTEIBHBIX YNCEI
1.3 ApudmeTndeckre IeHCTBUS ¢ IEHCTBUTEILHBIMEA YUCIIAMU
W3mepenusi, mpuONMKeHHs, ONEHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOMIETO MHpa, MIUTEIBHOCTH MPOIECCOB B
1.4 okpy»katomeM mupe. [IpudamkéHHoe 3HaueHre BeIMYUHbI, TOUHOCTh NpuommkeHus. Okpyrienue uucen. [Ipukunka
U OLIEHKA PE3yJIbTaTOB BBIYUCIICHUIN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHHs C OAHOU NTIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pelienne ypaBHeHNH, CBOAAIMXCA K JIMHEUHBIM
2.3 KBagpatHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaIPAaTHBIM
24 bukBangpatHoe ypaBHeHue. IIpuMepbl pelieHuss ypaBHEHUM TPETbe M YETBEPTOM CTENECHEH pas3ioKeHUEM Ha
' MHOKUTENH
2.5 Pemenue npo6HO-paliMOHATBHBIX YPaBHEHHH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
2.9 Pemenne cucreM nByX ypaBHEHHH, OTHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOM CTENIEHU
2.10 I'padmueckas MHTEpIpETALIUS CUCTEMBI YPaBHEHUI ¢ IBYMsI IEpEMEHHBIMU
2.11 Pemenre TekCTOBBIX 33724 aNTreOpandecKuM CriocoOoM
2.12 UucnoBble HEpAaBEHCTBA U UX CBOMCTBA




2.13

Pemenne MMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHON

2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHOMN

2.15 KBagparnsle HepaBeHCTBA

2.16 I'paduaeckas uaTEpIpETALIMS HEPABECHCTB M CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU
3 OyHKIIHT

11 KBagpartuunas ¢gynkuus, e€ rpagux u cBoiictBa. [lapaGona, KoopAHHATBHI BEpLIMHBI 11apadoibl, OCh CUMMETPUH
. napaboIIbI

3.2 I'paduxu Gynkimit y=kx, y=kx+b u ux cBOHCTBa

33 I'paduxu Gynkmit y=k/x, y = x° 1 UX cBOiCcTBa

34 I'paduku pyHKUMH, 1 UX CBOWCTBA
4 YucnoBble OCIEI0BATENBHOCTH

il Ompenenenue U crocoObl 3aaHusl YUCIOBBIX TOCIEA0BATEIIPHOCTEH. 3a/JaHre TIOCIE0BATEIIbHOCTH PEKYPPEHTHOM
' bopmyroit u popMyIoii n-ro uaeHa

4.2 Apudmeruueckas nporpeccusi. DopmyIsl #-ro uieHa apupMETUIECKON IPOrpecCUuu, CyMMBI IIEPBBIX 71 YIECHOB

4.3 I'eomeTpuueckas nporpeccusi. @opMyibl #-ro 4ieHa FeOMETPUUYECKON TPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUECKOW MPOTrpecCMil TOUKaMy Ha KOOPIUHATHOW TUIOCKOCTH.
’ JIMHEHBIN ¥ YKCTIOHEHIIUATIbHBIA POCT

4.5 CoxHbIe TPOIIEHTHI




IHPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusi
Ha ocHOBe PI'OC

YMeHue oneprupoBaTh MOHATUSAMH: MHOKECTBO, TIOJIMHOKECTBO, OTIEPAIINU HAJT
MHOKECTBAMHU; YMEHHE OIEepPUPOBaTh MOHATUSMU: Tpad, CBI3HBIA Tpad,
JIepeBO, IUKJ, MPUMEHATh MX MPHU PEIICHUU 3a7ad; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpeacTaBIeHne MHOKECTB ISl OMMCAHUS PeabHBIX MPOIECCOB U

SBJICHUH, IPH PEIIECHNH 33124 U3 JPYTUX y4eOHbIX IIPEJAMETOB

YMeHune omnepupoBaTh MOHATHUSMHU: ONpEJEICHHE, aKCHOMa, TeopeMa,
JIOKa3aTelIbCTBO;, YMEHUE PACIIO3HABATh WCTUHHBIE U JIOKHBIC BBHICKA3bIBAHUS,
MPUBOIUTH MPUMEPHI B KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS M OTPULIAHUS

BBICKA3bIBaHUN

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaAJIbHOE YMCIO, IPOCTOE U COCTABHOE
YHCII0, AEIUMOCTh HATYPAJIBHBIX YUCEI, NPU3HAKHU ACIUMOCTH, LIEJIO€ YUCIIO,
MOJIyJIb YUCJIa, OOBIKHOBEHHAs IpOOb M JeCATHYHAs Ipo0b, CTAHIAPTHBIN BH
ylcia, pPalMOHAIbHOE 4YHCIO, HPPALMOHAIBHOE YHCIO, apUPpMETHYECKU
KBaJIpaTHBIN KOPEHb; YMEHHE BBINIOJIHATH ACHCTBUS C YMCIaMHU, CPAaBHUBATh U
yHOPSAAOYMBATh 4YHUCJIA, IPEACTABIATh YWCIA HAa KOOPAWMHATHOU MPSAMOM,
OKpYIVIATh YMCJIa; YMEHHE JellaTh MPUKUAKY U OLEHKY pe3yibTara

BBIYUCIICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LEJIbIM IOKa3aTeseM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, ainredpandeckas IpoOs,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETIEeHU OOJIbIIE €IWHUIIBI;
YMEHHUE BBIIOJHATH pacdy€Thl O GopMysaM, Mpeodpa3oBaHUs LENbIX, JPOOHO-
palOHANbHBIX BBIDAXKEHUNH W BBIPQXKEHMH € KOPHSMH, pa3loXKeHHE
MHOIOWJI€Ha Ha MHOMHUTEIH, B TOM YHCIE C MHCIOJIb30BaHUEM (HOPMYJ

Pa3HOCTU KBaAPATOB U KBAaApaTa CYMMBbI U Pa3HOCTU

Kon
NpoBepsieMoOro
TpeOOBaHMS

1
2
3
4
5

YMeHue OnepupoBaTh MOHATUAMU: YHUCIOBOE PAaBEHCTBO, YPABHEHHUE C OIHOU

NIEPEMEHHO, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C INEPEMEHHOW; yMEHHE




pemiath JIMHEWHbIE W KBaJpaTHbIE ypaBHEHUS, JPOOHO-pallMOHAIbHbBIE
YpaBHEHUsI C OJHOM IEPEMEHHOHM, CHCTEMbl JBYX JIMHEWHBIX YpaBHEHUU,
JMHEHHBIC HEPABEHCTBA M UX CHCTEMBI, KBAJIpaTHbIE U JIPOOHO-paIlMOHATEHBIC
HEpPaBEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCIIE INPU PEUICHUH 3a1ad W3
IpYTruX TpeIMETOB M MPAKTUYECKUX 3aJlady; yMEHUE HCIOIb30BaTh
KOOPAMHATHYIO MpPSIMYI0 M KOOPJAMHATHYIO IJIOCKOCTh JUIsl M300pakeHUs

pelleHni ypaBHEHU, HEPAaBEHCTB U CUCTEM

YMenue omnepupoBaTh MOHATHAMH: GYHKIUS, Tpaduk QYHKIHH, HYJIH
(GYHKIMHM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHus,
yObIBaHMs, HauWOONbIICC W HaUMEHbIEE 3HAYCHUS (QYHKIUU; YMCHHE
OTIEpPUPOBATH MOHATHIMMU: NpsAMasi MPOIMOPLUOHATBHOCTD, JIMHEHHASA (QYHKINA,
KBaApatuyHas (QyHKOUSA, oOOpaTHas  MPONMOPIMOHAILHOCTh,  Iapadona,
runepOomna; yMeHue CTpOUTh rpaduku (GyHKIUH, UCTIONB30BaTh rpaduku Jyis
OTIpENIeICHUs] CBOIMCTB TPOIIECCOB M 3aBHCUMOCTEH, Uil pEIIeHUs 3amad H3
JOPYyTUX YYeOHBIX MPEIMETOB U PEAIbHOW IKM3HH, YMCHHE BBIPAXKaTh

dbopMyIiaMu 3aBUCHUMOCTH MEXIy BETHUYNHAMU

YMeHue onepupoBaTh MOHITUSIMM: MOCJIEI0BATENILHOCTb, apupMeTHIecKast U
reoMeTpu4YecKas IIPOTPECCUU; yMeHue UCIIOJIb30BATh CBOICTBa
MOCJIEI0BATEIbHOCTEH, (OPMYJIBI CyMMBI W OOIIEr0 WieHa NpU pPELICHUU

3aJa4, B TOM YHCJIE 3a]]a4 U3 JPYTUX YYEOHbIX MIPEIMETOB U pEaIbHOM JKU3HU

VYMeHue pemaTh 3aJjaud pa3HbIX TUIOB (B TOM 4YMCIE Ha NMPOLEHTHI, JOIH U
YacTH, JIBUWKEHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTh HOKYIOK M YCIYT,
HAJIOTH, 3a/1a4M U3 00JacCTU yIpaBJIEHUS JUUYHBIMH U CEMEUHBIMU (PMHAHCAMM);
YMEHHUE COCTaBIATH BBIPAXKCHUS, YPAaBHCHUS, HEPABEHCTBA M CHUCTEMBI I10
YCIOBHIO  3aJa4d, MCCJIEIOBAaTh IIOJy4YEHHOE pEIIEHWEe U  OLCHUBATh

HpaBI[OHOI[O6HOCTB IMOJIYYCHHBIX pPE3YyJIbTATOB

YMeHue omnepupoBaTh MHOHATHSAMU: (Urypa, TOUYKAa, OTPE3OK, MpsMas, JIyd,
JOMaHas, Yroj, MHOIOYTOJIbHUK, TpPEYrOJbHUK, pPaBHOOEIPEHHBI WU
PaBHOCTOPOHHHUI TpPEYTOJBHUKH, IPSAMOYTOJIBHBIM TpPEYTrOJIBHHUK, MEINaHa,
OucceKTpuca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIbHHK, MapalljiesiorpaMM,
poMO, MpsSMOYTOJIbHUK, KBaJpaT, TpareLus; OKpy>KHOCTb, KpYT, KacaTelbHas;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTypaMM; YMEHHE peliaTh 3aJauu, B TOM
YUCJIE€ U3 MOBCEIHEBHOM >KM3HU, Ha HAXOXK/ICHHE T€OMETPUYECKUX BEIUYHUH C

MPUMEHEHNEM U3YYE€HHBIX CBOMCTB QUryp u ¢pakTtoB
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YMeHue  onepupoBaTh  NOHSTUSAMM:  PAaBEHCTBO  (QUIYp,  PaBEHCTBO
TPEYTrOJIbHUKOB; MApPaJuIeIbHOCTh W TMEPHEHIUKYISIPHOCTh MPAMBIX, YTOJI
MEXIy TPSMBIMHU, MEPIEHAUKYISp, HAKIOHHAs, MPOEKIHs, mogodue ¢uryp,
10J100HbIE TPEYTOJIbHUKHU, CHMMETPHS OTHOCUTEIIBHO TOYKU U PSIMOM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO M Mojo0ue (uryp, mapauieabHOCTh U

NEePHEHANKYJSIPHOCTD MIPSMBIX B OKPYKaroIEM MUpE
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YMeHue onepupoBaTh NOHATUSMU: JUIMHA, PACCTOSIHUE, YTON (BEIMYMHA yTia,
CHUHYC M KOCHHYC yIJIa TPEYTOJIbHUKA), IJIOUIa/lb; YMEHNE OLIEHUBATh pa3Mepbl
IPEMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE MPUMEHATH (POPMYIIBI
nepuMeTpa M IUIOMIAJM MHOTOYTOJIbHUKOB, IJIUHBI OKPYKHOCTH M IUIOLIAIU
Kpyra, oObeMa MpsSMOYTOJbHOIO MapajulelienuIeNa; YMEHHE TPUMEHATh
IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHoMeTpUyecKHe COOTHOIICHHUS MJs BBIYMCIICHHUS

JUTMH, PACCTOSIHUM, TUIOMIAEH
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YMenue n3o0paxkaTh miaockue (GUrypsl 1 UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE
¢GUrypel OT pykH, C MOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX

CpCACTB 110 TCKCTOBOMY HJIM CUMBOJIbBHOMY OITMCAaHHIO
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YMmenue ONCpHUpOBaTh IMOHATUAMH: TMPAMOYIroJIbHasd CHCTEMa KOOPAHWHAT,
KOOpAUHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA Ha
YUCJI0, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, YMCHUC HCIIOJIB30BAThL BEKTOPHLI U
KOOpAUWHATHI JJIA MPEACTABICHHUA JAaHHBIX W PCHICHUA 3aaa4, B TOM YHCIIC U3

JPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH
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YMeHue onepupoBaTh MOHSITHSIMH: CTOJOMKOBBIE M KPYTrOBBIC JAHATPAMMEI,
TaONuIBI, CpenHee apupMETHYECKOe, MeIUaHa, HauOOJbIlee W HaUMEHbIIIEE
3HAUEHUS, pa3Max YMCIOBOr0 HabOpa; yMEHHE U3BIEKATh, UHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MHGOPMAIMIO, TMPEACTABIECHHYI0 B Ta0nWIax W Ha
Juarpammax, OTpakarollylo CBOMCTBA M XapaKTEPUCTUKU PeabHBIX MPOIECCOB
U SIBJICHUW; YMEHHE DPACIIO3HABATh M3MEHYHBBIC BEIIMYUHBI B OKPY KAIOIIEM

MUpe

15

YMeHue  omnepupoBaTh  MOHATHSMH:  CIyYaWHBIM  ONBIT  (CIyYalHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (dIEMEHTAPHBIM HCXOJ) CIy4dailHOro
OMbITa, CIIy4ailHOe COOBITHE, BEpPOSITHOCTh COOBITHS; YMEHHE HaXOAUTh
BEPOATHOCTH CIy4alHBIX COOBITH B OMBITAaX C PAaBHOBO3MOXKHBIMH

9JICMCHTApPHBIMHU CO6BITI/I$IMI/I; YMCHUEC peuiaThb 3aJa4uu METOJ0OM




OpPraHMU30BaHHOTO Tiepedopa M C HCIOJB30BAaHHEM IIpaBHJAa yMHOXKEHHUS,
YMEHHE OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHH M SIBIEHUH, MOHMMAaTh
POJIb MPAKTUYECKU TOCTOBEPHBIX M MaJOBEPOSITHBIX COOBITHI B OKPYXKaroIleM
MHpPE U B XKHU3HH; 3HAKOMCTBO C ITIOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO

C 3aKOHOM OOJIBIIIMX YHCEII U €r0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BbIOMpaTh MOAXOIAIIMN W3yYEHHBIH METOH AJs pPELIeHHs 3alauH,
MIPUBOANTH IIPUMEPBI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HU,
pacro3HaBaTh IPOSBICHHE 3aKOHOB MATEMAaTHUKU B HCKYCCTBE, OIIMCHIBATH
OTZEIBHBIE BBIJAIOIIMECS PpE3yJbTaThl, IIOJIYYEHHbIE B XOAE pa3BUTHUA
MaTEMaTHKHU KaK HayKy, IPUBOJNUTH IPUMEPBl MaTEMAaTHUYECKUX OTKPBITHH U UX

aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'2 1O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Kon
1 Umucna v BBIYUCIECHUS
1.1 Hatypanbhble u nensie uncina. [Ipu3Haku AeTMMOCTH LENbIX Yncell
1 OOBIKHOBEHHBIE W JCCATUYHBIC JPOOM, MPOIECHTHI, OCCKOHEYHBIC INEPHOAMYECKHE
' npobu
1.3 Panmonaneueie yncna. ApudmMerndeckue onepamnuu ¢ paluuioHaIbHBIMHA YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. ApH(PMETHUECKHE ONIEPALIUH C ACUCTBUTEIBHBIMHI YUCIAMH
s [IpuOnxE€HHbIE BBIYUCIECHUS, IPABUJIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA pe3yJibTaTra
' BBIYUCIICHU
2 Anrebpanyeckue BhIpaXKEHUS
2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ nensiM nokazatesneM. CTeNneHb C pallMOHAIbHBIM IOKazareneMm. CBolcTBa
. CTETeHU
23 MHorouseHsl
24 Anrebpanueckas 1poob
5 s ApudmMernuecknii KOpeHb HaTypaJibHOW cTeneHu. JlelcTBusi ¢ apudmeTHdaecKumMu
. KOPHSIMH HaTypaJbHOU CTEICHH
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 Lensle u 1poOGHO-paliiOHaNbHbIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHM
3.2 Lenble 1 1poGHO-palioHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
33 Pemrenne TekcToBBIX 33724
4 UYucnoBsle NOCIeA0BATEILHOCTH
4.1 IlocmenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIIEA0BATEILHOCTEN
4.2 ApudmeTrnueckas u reomeTpudeckas nmporpeccur. DopMyiia CI0KHBIX MPOLIEHTOB
5 DyHKIUU




@Oyukius, cnocoOwl 3amanus ¢yHkuuu. ['paduk Gynkumu. OOIacTh ONpeneneHus u

MHOKecTBO 3HaueHul ¢(ynkuuu. Hymu ¢ynxnum. [TpoMexyTku 3HAKOMOCTOSHCTBA.

> IIpoMexxyTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl M MHMHHUMYMbI (YHKIHU.
Haubonpiiee n HaumeHblee 3HaYeHUE (PYHKIUU HA IPOMEKYTKE

6 Koopannats! Ha IpsIMO U IITIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexapToBbI KOOPANHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomeTrpuueckue Gpurypsl u Ux cBocTBa

7.2 TpeyrosbHUK

7.3 MHOroyrojapsHuKu

7.4 OKpY>KHOCTb U KPYyT

7.5 N3MepeHre reoMeTpruueCKUX BEJIMYUH

7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTuCTHKA

8.1 OnwucarenpHas CTATUCTUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremartuka. AnreOpa: 7-i1 kinacc: 6a30BbIid YPOBEHb: YUeOHUK; 15-¢
u3nanue, nepepadorannoe MakapsiueB FO.H., Munnatok H.I'., Hemikos K.U. u
np.; non penakmueit TensikoBckoro C.A. AKIImoHEepHOE 00IIECTBO
«M3marenscTBO «IIpocBemienne»

* Maremartuka. Anrebpa: 8-it kiacc: 6a30BbIi ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadborannoe Makapsrues FO.H., Munarok H.I'., Hemmkos K.U. u
ap.; mox pepakmuei Tenskopckoro C.A. AKIMOHEpHOE OOIIECTBO
«3marensctBo «IIpocBemenue»

* Maremartuka. Anrebpa: 9-it kiacc: 60a30BbIi ypOBEHB: yUeOHHK; 15-¢€
u3nanue, nepepadorannoe Makapsrues FO.H., Munatok H.I'., Hemmkos K.U. u
np.; nox penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIIECTBO

«M3marenscTBO «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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