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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHAa OOECIIEUNBAET U3YUEHHUE IPYTUX NUCLUIUIMH, KaK €CTECTBEHHO-
HAYYHOTO, TaK W TyMaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
POAODKEHUS 00pa30BaHUA U B MMOBCEAHEBHOM *Ku3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKACHUA U CYIIHOCTH alreOpandecKux
abcTpakiuii, criocode OTpakeHUsI MATEMaTUYECKOW HAYKOH SIBIIEHUH U MPOLIECCOB
B NPUPOJE W OOILECTBE, POJU MAaTEMaTHYECKOI'O MOJECIMPOBAHMS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aAaNnTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenune anreOpbl oOecreuyumBaeT pa3BUTHE yMEHHsI HaONIOAaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTU MBILUICHNUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JEHCTBUSI M BBIBOBI,
dbopmynupoBath yTBepxkAcHUA. OCBOCHUE Kypca alreOpbl 00eCIeurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYyYarolIMXCS: OHMU HCIHOJB3YIOT JACIAYKTUBHBIE U
UHAYKTHUBHBIE PACCyXJIeHUs, 0000IEeHNE U KOHKPETU3alllIo, abcTparupoBaHue U
aHasmornto.  OOyueHue  anrebpe  mpeamnosiaraeT  3HAYUTENBHBIL  00BEM
CaMOCTOSITENIbHON  JIeATENbHOCTH OOYyYaIOIUXCsl, IMO3TOMY CaMOCTOATEIbHOE
peleHue 3a7a4 SBISETCS peann3alfeil 1esTeIbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B crpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOIO
oOuiero o6pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANUECKHE
auHuK: «Yucna U BEIYHCIEHUSY, «ANreOpandecKke BhIpaKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkiuu». Kaxgas u3 3THX CcolepiKaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUSI Kypca, B3aUMOJCHCTBYS C
IpPYyTMMH €ro JHHHUAMH. B Xoje wu3yueHuss y4yeOHOro Kypca oOOydaromuMmcs
IPUXOJUTCS JOTMYECKH PacCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Airedpa» BKIHOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazeiax
MaTEeMaTHYECKOro 00pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro s3pika. CoaepikaTeslbHOH U
CTPYKTYpPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AureOpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHUM «YUucna W BBIYUCICHUS» CIYXKUT OCHOBOW MJis
JabHEUIIIero U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYyYaIOIIUXCS
JIOTUYECKOI0 MBILUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHOM
XKU3HU. Pa3BUTHE NMOHATHA O YKCJIE HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PALMOHAIBHBIMH M HppaIOHATBHBIMUA YHCIaMHU, (OPMHUPOBAHHEM



NPEACTABICHUM O JEHWCTBUTEILHOM YHCIIE. 3aBEepLICHUE OCBOCHMSI YHUCIOBOU
JUHUHA OTHECEHO K CpeHeMy o01ieMy 00pa30oBaHUIo.

Conepkanue JByX alreOpanyecKux JUHUM — « AreOpandecKue BhIPaKCHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIMXCA
MaTEMaTUYECKOro arrapara, HeoOXOAMMOro Jid pEelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001mIero o0pa3oBaHus y4eOHBIM MaTepuan TPYNIHUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. AJredpa JeMOHCTPUPYET 3HaYCHHE MAaTEMaTHKU Kak
s3bIKa JJIS TOCTPOCHMSI MaTeMaTHYEeCKUX MOJIeNied, OMHMCAHUS MPOLECcCOB U
SBJICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anreOpe BXOIAT TaKKe
JalbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEO0OXOIWMOTo, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OPMATHKH, M OBJIAJCHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMAaTHYECKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-TpaUUecKoi JIMHUK HAIEJICHO Ha TOJTy4YeHHE
oOyJaromuMucs 3HaHUH 0 QYHKIMAX KaK BaKHEWIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUSI M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYy4YarOIIMXCA
YMEHUS UCTIONB30BATh PA3JINYHbIE BHIPA3UTEIIbHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIOBECHbIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (HOpMHpPOBaHUE
MPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUU IUBUJIN3AIUU U KYJIbTYPBI.

CormacHo yueOHOMY IWlaHy B 7-9 Kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJCAYIOIIME OCHOBHBIE pa3/elibl COJECP KAHUS:
«Uucna u BBIUUCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HEPaBEHCTBA», « DYHKIINN.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HefIeIni0).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, NIEPEXO0] OT OJHOU (POpPMBI 3amucH
npobeit k apyroi. IloHATHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPAaBHEHHE,
yHOpSAIOYMBAHUE  paAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBUS C
palMOHAJIBbHBIMUA YKCIIaMU. Pelienne 3amad u3 pealbHOW NPAaKTHKY HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM T[IOKa3aTeleM: OIlpejesieHue, MnpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/IeNICHHUs, 3anuch O00abKX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BHJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4d Ha
IIPOLICHTHI, PEILICHNE 3a1a4 U3 PEaJIbHOU ITPAKTUKH.

[IpuMeHeHUE TPU3HAKOB ACIUMOCTH, pAa3J0KEHHE Ha MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsMas U oOpaTHas
IIPONOPLIHUOHAIBHOCTH.

AJiredpanyeckue BbIPpaKeHUs

[IepeMeHHBIE, YUCTOBOE 3HAUYCHHUE BBIPAKEHUS C EPEMEHHOMU. JlomycTUMbIe
3Ha4YEeHUs NepeMeHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXKIY BEIUUYMHAMHU B BUJIC
dbopmybl. Beruucienus no popmynam. [IpeoGpazoBanne OyKBEHHbBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuia mpeoOpa3oBaHUS CYMM U
MIPOU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEICHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHounensl u MHOrouneHsl. Crenenbp MHorowieHa. CiokeHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. POpMyJbl COKpPAlIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBajpaTr pasHoctu. Popmysia pa3sHOCTH KBaAparoB. Pazmoxenue
MHOTI'OYJICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHMs, MpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCUJILHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MNEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOTO
YpAaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEeHUH. CocTaBieHUE YpaBHEHUU IO
YCJOBHIO 3a7jauu. PenieHre TeKCTOBBIX 33J1a4 C TOMOIIbI YPaBHEHHIA.

JluneliHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHMM C JAByMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crocoboM MoACTaHOBKH. [IpuMepsl pemieHus TEKCTOBBIX 3a7ad C MOMOIUIBIO
CHUCTEM YpPaBHECHUM.

DOyHKIMHA



KoopanHara Toukn Ha npsamoil. Yucnosele mpoMexyTKu. PaccrosHne mexny
JABYMsI TOUKAMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyroJsibHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opJUHATA
TOUYKHM Ha KOOPJIMHATHOM II0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHbIX (HOPMYITaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynknuu. ['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas pynkuus, e€ rpaduk. I'padux pyHxmun
y = [x|. I'paduueckoe pemieHre NTMHEWHBIX ypaBHEHWHW U CHCTEM JIHMHEHHBIX
YpaBHEHUM.

8 KUIACC

Yucsia v BIYMCJIEHUS

KBaaparHbiii kopeHb U3 uucia. [loHsATHEe 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaHbie TPUOTMKEHUST UPPAITMOHATBHBIX unced. CBOWCTBA apu(PMETHIESCKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ UenpIM NOKa3aTeneM U e€ cpoiictBa. CTaHaapTHAs 3auCh YUCIA.

AnreOpandeckue BhIpaKCHUSAJreOpandecKkue BbIpaKeHusl

KBagpaTHbIil TpEXUsieH, pa3IoKeHUE KBAAPATHOTO TPEXUIECHA HA MHOXKHUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO anreOpanueckoi IpoOwu.
CnoxxeHne, BBIYMTAHWE, YMHOXXCHHE, JCIICHHE anreOpamdeckux JapoOei.
PanroHnanbHbIe BhIpaXXeHUs U UX MPeoOpa3oBaHUE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JUHEMHBIM U KBaJPATHBIM.
[TpocTeiimue ApoOHO-paIIMOHATIEHBIE YPABHEHUS.

['padmueckas mHTEpHpETaUS YPABHCHUA C ABYMsI IEPEMEHHBIMH M CUCTEM
JUHEWHBIX YPAaBHEHHW C JBYMs IIepeMEeHHbIMHU. lIpumepsl pemenus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Petienre TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucreMbl IMHEMHBIX HEPABEHCTB C OJIHOM EPEMEHHOM.

OyHKIMNPYHKIMA

[Monsitue pynkunu. O6IacTh OMpeIeaeHs] © MHOXKECTBO 3HAYCHHUH (DyHKIINU.
CniocoOsI 3a1aHus (PYHKIIHMA.

I'paduk ¢ynkuuu. Utenue cBoicTB GyHKIUU 1Mo €€ rpaduky. IIpumeps
rpaukoB GYyHKIMMA, OTPaXKAIOIIUX PEeATTbHBIE MPOIECCHI.



OyHKIMK, OMUCHIBAIOIINE TPAMYI0 ¥ OOpaTHyl0 MIPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHKIMA y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellIeHre YpaBHEHUH B CUCTEM YpaBHEHUI.

9 KUIIACC

Yucsia ¥ BIYMCICHUS

PanmonaneHble yncia, UPPALMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE
JEeCATUUHBIE 1poOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YNCIIA
KaKk OECKOHEUHbIE JAecATUYHBbIE JapoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM JIEUCTBUTEIIBHBIX YACEI U KOOPAUHATHOU MPSMOM.

CpaBHeHHE [JIEHCTBUTENBHBIX 4YHCEN, apuMmeThyecKkue AEUCTBUA C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpYXKAIOUIETO MHpa, AJIUTENBHOCTh IHPOIECCOB B
OKpPY’KaroIEM MHpE.

[TpubmmxkEéHHOE 3HAUYECHUE BETMYUHBI, TOYHOCTH MpUOIMmKeHus. OKpyrieHue
yucen. [ Ipuknaka u oneHka pe3ysbTaToB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOASAIINXCS K TMHENHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHHN, CBOASIIMXCSA K KBaIpaTHBIM.
bukBangparHoe ypaBHeHue. lIpumepsl pemeHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEHN PA3JI0KEHNEM Ha MHOKUTEIIN.

Pemenune npoOHO-panMOHaNbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3a]ad
aJreOpanyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHre cucrteM IByX ypaBHEHUM,
OIHO U3 KOTOpPBIX JIMHEHHOE, a Japyroe — BTopoi creneHu. ['paduueckas
WHTEPIPETALNsL CHCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 aIredpanyeckuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OAHOW NEepeMEHHOM. PemeHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM InepeMeHHOW. KBaapaTHble HepaBEeHCTBA.
I'papuueckas MHTEpHpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBanparnunas ¢gynkuus, e€ rpaguk u cBoiictBa. [lapaGona, KoOpAWHATHI
BEPILUHBI [1apadoIibl, OCb CAMMETPUU NapadoJIbL.

Ipadukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = |x| , 1 ux
CBOWCTBA.



UucioBble  MMOCIENOBATEILHOCTUYMCIOBBIE  IOCJAEA0BATEJBHOCTH U
MPOrpeccuu

[IoHsiTHE YHUCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE I1OCIEA0BATEIBHOCTH
peKkyppeHTHOH hopMyoi u GopmMysioit #-ro djieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccuu. @opmysbl z7-TO 4JeHA
apu(MeTHIecKol U TeOMETPUYECKOI MPOTPeCCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne 4IEeHOB apuUPMETHYECKONM U TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHUMAJIBHBIA POCT.
CnoKHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMsS IporpamMMmbl Yy4yeOHOro Kypca
«Anredpa» XapakTepU3ylTC:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K JOCTHIKEHHUSAM  POCCHUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHMHA U pealn3alii e€ro
IpaB, IMPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PELIICHUM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HAa TPOTSHKEHUHM BCEW KU3HU NI YCHEIIHOW MpodecCHOHaIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
INOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCy IE€HUW, YMEHHIO BHUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JIEATEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, ITANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KakK CpelCTBOM
NO3HAHWA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH

Bba3oBble JJoruyeckue JelicTBUA:

e BBIBJISATh U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MAaTEMATHYECKUX
00BEKTOB, TMOHATHHA, OTHOIICHWA MEXIy MOHATHSAMHU, (HOpPMYyIUPOBATH
ONPENCICHUSI  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalyu, OCHOBAaHUS i OOOOINEHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPHUIIATENIbHBIC, €IWHUYHBIC, YACTHBIE U OOIIUE,
YCJIOBHBIE;



BBISIBIISAITH ~ MaT€MAaTHUYeCKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npoTuBOpeursi B (akTax, AAHHBIX, HAONIOJCHUAX U YTBEPXKICHUSX,
npejiaraTh KPUTEPUH JIJIs BBISBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHU 110 aHAJIOTHU;

pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIPsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKAa3aTEeNbCTBA
MaTeMaTH4ecKux (HaKToB, BBICTPAMBATh AaPTryMEHTAlLMIO, TPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,
BBIOMpaTh CIIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Haubosee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCTIONB30BaTh BOIMPOCHI KaK MCCIIE0BATEIbCKANH HHCTPYMEHT TO3HAHHMS,
GbopMyITMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEeMYy,
CaMOCTOSITEIbHO YCTaHABJIMBATh KMCKOMOE W JaHHOE, (opMUpOBATH
TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINIO, MHEHHE;

NPOBOJNUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEKy cOOO0M;

CaMOCTOSITEIbHO (JOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
POBEAEHHOTO HAOJIOICHNUS, UCCIICIOBAHMSI, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIIECHU;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TAKKE BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ ungopmaumeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHS 3a1a49H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM MIPEACTABIICHHUS,

BBIOMpATh (OpMy TMpeACTaBICHUS HWHPOpMAIMM H HWILTIOCTPUPOBATH
pelacMbie 3ajladyd  CXeMaMH, JguarpaMMaMH, WHOW Tpapukod u HX
KOMOMHAIIUSIMU;

OIICHUBATh HAA&KHOCTh WH(POpPMAIUK TIO KPUTEPHSIM, MPEII0KESHHBIM
YUHTEIIEM HUIH CPOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpUHUMATb H (I)OpMYJ'II/IpOBaTI) CYy;KACHUA B COOTBCTCTBUU C
YCIIOBUSAMHA W LCIIMUA 06IHCHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPaKaTb CBOXO



TOYKY 3PEHHUSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y peUIeHUA 3a/1a4l, KOMMEHTUPOBATH MOJYYEHHbBIA PE3YJIbTAT;

B X0JI¢ 0OCYKJEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOW TEMBI,
npoOJIeMbl, pelaeMon 3a1auu, BhICKa3bIBaTh UJICH, HAIlEJICHHBIE HAa TTOMCK
pEIICHUsA, COMOCTABJISITh CBOUM CYXJICHUA C CYXICHUSIMH JIPYTHUX
YYaCTHUKOB JHaNora, OOHAPYKWBATh Pa3IMuMe U CXOJICTBO IO3HIINH, B
KOPpEeKTHOU hopme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
MPEICTABIATD pEe3yJIbTaThI peLICHUS 3aJIaui, AKCIICPUMEHTA,
WCCIICIOBAHUS,  IPOEKTAa, CaMOCTOSITeJIbHO  BbIOMpaTh  dopmar
BBICTYIUUICHUS ¢ YYETOM 3aJ1au IIPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH;
MMOHUMATh u HCII0JIb30BaTh MPEUMYIIECTBA KOMaHJIHOM u
WHIUBHUTYATHFHOW paOOThI IPU PEIICHUH YU4SOHBIX MAaTEMATHUYECKUX 3a]1a4;
MIPUHUMATH 1EJIb COBMECTHOM JEATENBbHOCTH, IUIAHUPOBATH OPTaHU3ALIAIO
COBMECTHOM paboOThl, paclnpenensiTb BUIbI pabdOT, JOTOBapUBATHCA,
00CYXKIaTh TPOIIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHHS HECKOIbKHUX
JIIOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCyXkmeHus, oOMeH
MHEHHUSIMHA, MO3TOBBIC INTYPMBI W JIPYTHE), BBINOJHITH CBOI YacTh
paboThI M KOOPIMHUPOBATH CBOU JICUCTBUSA C IPYTHMMH YJICHAMU KOMaH/IbI,
OIIEHMBAaTh KAa4eCTBO CBOET0 BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHUSIM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISATh IUIAH, QJITOPUTM DPEIICHUs 3aladu (UK €ro
4acTh), BHIOMpATh CHOCOO pEHICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJSL Ipolecca U
pe3yabTara peuieHuss MaTeMaTUIeCKOM 3a/1auu;

NpEeABUNIETh TPYAHOCTHU, KOTOPHbIE MOTYT BO3HHMKHYTh MpPHU PEHICHUU
3a/laud, BHOCHUTH KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSTEIHCTB, HAICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YJIbTATA JAEATEIbHOCTH MOCTABICHHOW LETU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS MOJYYHUT CIEIyIOUIUE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia 1 BbIYMCTIEHUS

BrinonusaTe, coyetass yCTHbIE W TUCHBMEHHBIE NPUEMBI, apU(PMETHUYECKUE
JEUCTBUA C pPAllMOHAILHBIMU YU CIIAMH.

Haxomuth 3Ha4YeHUs YWCIOBBIX BBIPAKCHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI M MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexomuTh OT oaHON (HhOPMBI 3aMKCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBb).

CpaBHHBATH M YIOPSIOYMBATEH PAIIMOHATLHBIC YHCTIA.

OKpyrasTh YKcia.

BrINonHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BHIUYMCICHUH, OLICHKY 3HaYE€HUN
YUCJIOBBIX BbIpaXEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHbIMU
MOKA3aTEISIMH.

[IpumeHATh  TpPU3HAKW  JCITUMOCTH, pa3JIOKEHHE Ha  MHOMKUTEIH
HATypaJbHBIX YHUCEIL.

Pemiate mpakTUKO-OPUEHTHPOBAHHBIE 3aJla4M, CBSI3AHHBIE C OTHOILIECHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pE3yNIbTAThl PEUICHUS 3a7a4 ¢ YIYETOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOHWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsreOpandecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B IIpOIECCe OCBOCHUS YUeOHOTO MaTepHaa.

Haxomuth 3HaueHuss OYKBEHHBIX BBIPRXCHUH TIPU 3aJaHHBIX 3HAYCHUSIX
NEePEMEHHBIX.

Breimonasate  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B MHOTOWIICH
MIPUBEACHUEM TTOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrIMONMHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOMUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsA, TPYNIUPOBKH  CIIAraeMbIX,
npuMeHeHUsT (HOPMYJT COKPAIEHHOTO YMHOKCHHUS.

[TpumensaThs nmpeodpa3oBaHUs MHOTOWICHOB I PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTeMAaTUKHU, CMEKHBIX MIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IOKAa3aTEIsIMU IS
npeoOpa3oBaHus BbIPAKCHUI.

YpaBHeHHs U HEPABEHCTBA



Pemate nvHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, MPUMEHSAS IpaBUja
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sSBIsIETCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JHUHEHHOro
YPaBHEHHS C IByMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW TIUIOCKOCTH TpauK JIMHEWHOTO ypaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSCh TpaUKOM, NPUBOJIUTH HPUMEPHI PEIICHUS
YpaBHEHHS.

Pemars cucremel AByX TMHENHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pelIaTh JIMHEWHOE YpaBHEHUWE WA CHCTEMY JIMHEHHBIX
YpPaBHEHHII TI0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IMOJTyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAWHATHOU MPSMOM TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIUCHIBATh YMUCIOBBIE IPOMEXKYTKHU Ha
aNreOpanyecKoM s3bIKE.

OtmedaTs B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauKy JIMHEHHBIX GyHKIUI. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxoauTs 3HaueHne GyHKIIUY 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii coco® MpeACTaBICHUS U aHATU3a MH(YOpPMAIIHH,
U3BJICKATh U MHTEPIIPETUPOBATH HH(DOPMAIUIO U3 TpadUKOB peaIbHBIX ITPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenus B 8 kjacce oOOyYarONIMiiCS TOJYYHUT CIICTYIONTHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HayaJdbHbBIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell /Uil CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paxaTh JACHUCTBUTEIbHBIC
YHCJIa TOYKaMUA Ha KOOPJAWHATHOU MPSMOU.

[IpumenaTy noHATHE apUPMETHUYECKOTO KBAJPAaTHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHU, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIUX KBAJApPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YKCET C MOMOMIbIO JAECATUYHBIX
npoOeii u creneneit yucna 10.

AJsiredOpanvecKkue BbIPaKeHUs!

[IpyMEHATP TMOHATHE CTENEHUW C LEJNbIM T0Ka3aTElIEM, BBINOJIHATH
npeoOpa30BaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BrIMONMHATE TOXIIECTBEHHBIC MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYWJICHAMH U alreOpandecKuMu ApOoOsMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM I pelISHUsT pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMS U HEPABEHCTBA

Pemiate nuHEiHbIE, KBAaJIpaTHBIC YPABHEHUSI U PaAlMOHAIBHBIE YpPaBHEHUS,
CBOJIAIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE UCCIECIOBAHNUS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT CIOBECHON (HOPMYIMPOBKU 3ajadyd K €€ anreOpanyecKoiu
MOZEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMBbI YpPaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsATh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPAaBHEHUS, OICHKH,
pelaTth JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBI, 1aBaTh
rpauueckyo WUTIOCTPALUI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIEC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKHE 00O03HAUYECHUS), OMPENEATh 3HAYCHUE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeeNiaTh CBOWCTBA (PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu dIeMEeHTApHBIX PYHKIMIA BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTb CBOWCTBA YHCIIOBON
dbyHkIuu 110 €€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs MOJYYHUT CIEIyIOLIUE
MIPEAMETHBIE PE3YIBTATHI:

Yucsia v BIYMCJIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC U UPPAllMOHATIBLHBIE YHCIIA.

BremonasaTe  apudMeTrnyeckue JACUCTBUS € pPAllMOHAIBHBIMA — YHCIIAMU,
codyeTass YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
VppaLMOHATbHBIMU YUCIAMHU.



HaxonuTe 3Ha4YeHMsI CTENEHEW C M[eJbIMU IIOKa3aTelsIMU W KOpHEH,
BBIYUCIIATH 3HAYEHUS YMCIOBBIX BBIPAKECHUM.

OKpyrasiTe JEHUCTBUTENBHBIE YHCIA, BBINOJHATh MPUKUIKY pe3yibTaTa
BBIYMCIICHU, OLICHKY YHMCIIOBBIX BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare yMHENHBIE W KBagpaTHBIE YPABHEHUS, YPAaBHEHMS, CBOIAIIMECS K
HUM, IIPOCTEUIIIHIE TPOOHO-PAIMOHAIBHEBIC YPABHEHHUS.

Pemare cucrtempl nByX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHMI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISICTCS JINHEWHBIM.

Pemarp TekcTOBBIE 3aJauM  aJreOpanvyeckKuM CHOCOOOM €  IOMOIIBIO
COCTABJICHHS YPABHEHUS WIIM CUCTEMBI IBYX YPABHEHHU C IBYMs IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIe C TPUMEHEHHUEM TrpaduuecKuX MpeCTaBICHUN (yCTaHABIUBATH, HMEET
JY ypaBHEHWE WM CHCTEMa YpPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIBbKO, U
npouee).

Pemate nMHElHbIE HEPAaBEHCTBAa, KBAJApPATHBIE HEPABEHCTBA, W300pa)kaTh
penieHne HEPABEHCTB HA YMCIOBOW IPSIMOM, 3aIMCBHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbI  HEPABEHCTB,
BKJIFOYAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaThb pELICHHE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

Pacno3HaBaTh (QyHKIMM H3ydyeHHBIX BUJOB. [loka3biBaTh cXxeMaTHYECKU

pacmoyioKeHNe Ha KOOPIMHATHON TUIOCKOCTH TpadukoB GyHKIUN BUaA: Y = kX,
=k +b y=ki y=ax2 +bx +c y=x3y=1x y=|x|, B 3aBuCHMOCTH OT
3HaYeHUH KO03()(PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth ¥ HM300pakaTh CXEMAaTUYECKU TpadUKU KBaJpaTHUHBIX (DYHKIIHH,
ONMCHIBATh CBOMCTBA KBaIPAaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKIUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, PU3UKU, TEOMETPHUH.

Yuci10Bble NOC/I€10BATEILHOCTH M IPOrPeccuu

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU TIpU
Pa3HbIX COCO0axX 3aaHUs.

BoImonmHAT,  BBIYMCICHUS C  HUCHOJIb30BaHHEM (opMyd n-ro ujeHa
apu(MeTHIecKo U TeOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOM
IUIOCKOCTH.



Pematp 3amaun, CBSI3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIBHOCTSMHU, B TOM
YHClie 337a4d U3 peadbHON KU3HH (C MCTIONBb30BAHUEM KaJbKYISTOPa, U(GPOBHIX
TEXHOJIOTHU).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudgpoBbie
Ne ni/mn P Kourpoasnsl | IIpakTuyecku (upp )
NPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThl
pecypcsl
i Uucna u BeIunciieHns. PanimoHanbHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 2 1
AITCOPAMUECKUE BHIPKEHHA 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 PaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIIUN 24 1 hitps://m.cdsoo.ru/ 7415590
bubmmoreka [IOK
> Tosropenne i 06odmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 5 0




8 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/mm Konrtpoubnsl | Ilpakruyecku
NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThbl
pecypchbl
bu6mmoreka [IOK
1 Uucna n Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
) Uucna u Beraucienns. CTEIeHs ¢ HeIbIM 7 bu6mmoreka [IOK
[IOKa3areyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckast 1poOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBanpaTHble bubnuoreka [IOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CHCTEMBI bubnmnoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f41 7af8
bu6mmoreka [IOK
8 PyHKIMH. OCHOBHKIC OHATHA > https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
? DyHKipH. Tucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
2
10 Tosropenue 1 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne ni/m P Kourtposbn IIpakTHyeck (upp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padoTsbl
pecypchbl
| Yucna v BerunciaeHus. JleiicTBUTENbHBIC 9 bubmuorexa [JOK
quciIa https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEpABEHCTBA. Y pPaBHEHUS C 14 | bubnmnoreka [JOK
OJIHOW IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 | bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6 OK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 htilps?;lri?:;(si)gru 76419408
bubmmoreka [IOK
) 1 1
> YHIIHH 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HCJIOBBIE MTOCJIEI0BATENbHOCTH https:/m.cdsoo.rw/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 18 | bubmmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyectBo yacos 1 DJIEeKTPOHHbIE
aTa
KounTtpoan undposbie
Ne i/ Tema ypoka IlpakTnyec U3y4eH
Bceero HBIC oOpa3oBaTe/ibHbIEC
Kue pabdorpr | Hd
padoTsbI pecypcsl

1 ITonsATHE parMOHAIBHOIO YUCIa 1
) Apudmernueckue 1eHcTBU € |

palOHaIbHBIMU YHACIAMU
3 Apudmernueckue 1eicTBUS C |

paloHaIbHBIMU YHCIAMHU
4 Apudmernueckue 1eHCTBUS € |

paloHaIbHBIMU YHCIAMHU
5 Apudmernueckue 1eHcTBU ¢ |

palOHaIbHBIMU YHACIAMU
6 Apudmernueckue 1eHcTBU € |

palOHaIbHBIMU YHACIAMU
7 CpaBHeHue, ynops0uuBaHue 1

paloHaIbHBIX YHCE
g CpaBHeHue, ynopsounBaHue |

palMOHAIbHBIX YNCEI
9 CpaBHeHue, ynopsounBaHue |

palMOHAIbHBIX YNCEI

bu6muoreka [IOK
10 CreneHs ¢ HaTypaJIbHBIM [TOKA3aTENEM 1 1
https://m.edsoo.ru/7f4211de
TENEHb C HaTypaJbHBIM [TOKA3aTeIeM noInoTeKa

11 C 1 bub6 OK




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

12 Crenens ¢ HaTypal oKaszaresne bubmmorexa [TOK
TEIEHb C HAT bHBIM TTOKa3aTelIeM
P https://m.edsoo.ru/7f42154¢
bu6mmoreka [IOK
13 CreneHsb ¢ HaTypaJIbHBIM MTOKa3aTeleM
https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeleM
15 Pemmenrie oCHOBHBIX 3a/1a4 Ha JpooOH,

MPOLIEHTHI U3 PeaTbHON MPAKTUKU
16 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,

MPOLIEHTHI U3 PealbHOUN MPAKTUKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,

MPOLIEHTHI U3 PealbHON MPAKTUKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,

MIPOIICHTHI U3 PeaTbHOMN MPAKTUKU
19 [Ipu3Haku AenUMOCTH, pa3iIoKEeHUs HA

MHOXHUTEIHN HAaTYPaJIbHBIX YHCEIl
20 [Tpu3Haku AeTUMOCTH, PA3I0KEHUS Ha

MHOXHUTEIHN HaTYpaJIbHBIX YHCEIl
21 Peanbubie 3aBucumoct. [Ipsmast u

oOpaTHasi IPOMOPIIMOHAIBHOCTH
2 Peanbubie 3aBucumoct. [psamas u

oOpaTHasi IPOMOPIIMOHAIBHOCTH
73 Peanbnbie 3aBucumoctu. [psmas u

oOpaTHas MPOMOPIUOHAIBHOCTH
24 Peanbnsbie 3aBucumoctu. [psamas u

o0OpaTHas MPOMOPIHUOHAIBHOCTH
25 KonTponbhas pabota no teme




"PannoHanbpHbIE yncia"

26 bykBeHHBIE BBIpa)KEHUS bubmmorexa TOK
y P https://m.edsoo.ru/7f41feec
27 ®opMybl
28 Dopmysl
79 [lepemennsble. JlonycTrmble 3HaYUEHUS
MePEMEHHBIX
[Ipeobpa3oBaHre OYKBEHHBIX BHIPAKEHUH,
30 aiK LII)TI/Ie CKO6OK}I]/I TIpUBE eHHep bubmorexa HOK
pacxp PUBEA https://m.edsoo.ru/7f41fafa
MOIOOHBIX CIaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,
31 aiK LII)TI/Ie CKO6OK}I]/I TIpUBE eHHep bubmorexa HOK
packp PUBEA https://m.edsoo.ru/7f41£fd70
MOIOOHBIX CIaraeMbIX
IIpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH,
32 PaCKpBITHE CKOOOK U MPUBEICHHE
MOAOOHBIX ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUH,
33 PaCKpBITHE CKOOOK U IMPUBEICHHE
MOAOOHBIX ClIaraeMbIX
34 CBoiicTBa CTETIEHU C HATYPAIbHBIM bubnnoreka [JOK
oKasarejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAJIBHBIM bubnnoreka [IOK
IOKAa3aTeIeEM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYPAJIbHBIM bubnnoreka [JOK
IOKa3aTeIeEM https://m.edsoo.ru/7f4218be
b K
37 MHOTroWICHBI nomorexa O

https://m.edsoo.ru/7f42276¢




bu6nmoreka [JOK

38 MroroseHt https://m.edso0o.ru/7f422930
39 CrnoxxeHue, BBIYMUTaHNUE, YMHOKEHHE bu6nmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OUYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BBIYMUTaHNUE, YMHOKEHHE bu6nmmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIYMUTAaHNUE, YMHOKEHHE bu6nmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubamorexa [IOK
https://m.edsoo.ru/7f42432a
44 @opMyIIBI COKPAIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubamorexa LOK
https://m.edsoo.ru/7f424¢12
46 @opMyIIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f4241d2
47 @opMyIIBI COKPAILIEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Paznosxenre MHOTOUYJICHOB HA MHOKUTETH bubmmorera [IOK
https://m.edsoo.ru/7f423312
49 Pa3noxeHre MHOrOYJI€HOB HA MHOKUTEIHU brbmorexa OK
https://m.edsoo.ru/7f4237fe
50 Pa3znosxeHre MHOrOYJI€HOB HA MHOKUTENU bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOrOUYJI€HOB HA MHOKUTEIHU
52 KonTtponbHas padora no Teme




"Anrebpanyeckue BbIpakeHus"

VpaBHeHHe, paBrIiIa MpeoOpa3oBaHHs

33 YPaBHEHUs1, PABHOCUJIBHOCTh YPABHEHUN
54 JInHeliHOe ypaBHEHHE C OJJHOM EPEMEHHOM,
pelIeHue JIMHEWHBIX YPAaBHEHUI
55 JIuHeliHOE ypaBHEHHE C OHOM IIEPEMEHHOMN, bubnnoreka [JOK
peLIEHNE JIMHENHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeliHOE ypaBHEHHE C OHOM IIEPEMEHHON,
pelIeHue JIMHEWHBIX YPaBHEHUI
57 Pemenue 3ana4 ¢ moMOLIbI0 ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemrenne 3ana4d ¢ nOMOLIBIO YPaBHEHUM bubmmorexa [TOK
https://m.edso0o.ru/7f420806
59 Pemenue 3ana4 ¢ moMOLIbI0 ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemrenue 3amau ¢ momMoIb0 ypaBHEHHI bubmmorera [IOK
https://m.edsoo.ru/7f420e6e
61 JluneliHoe ypaBHEHHE C IByMS bubnmnoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JluneliHoe ypaBHEHHE C IByMS bubnmnoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JINHEHHBIX YPaBHEHUI C bubnnoreka [JOK
JABYMs IIEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHHII ¢
JBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHHII ¢

ABYMS ICPEMCHHBIMHA




Cuctema ByX JUHEHHBIX YpaBHEHUI ¢

66
IBYMsI IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHeHUN Bubmmorexa LIOK
P https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
yp https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [IOK
P https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pewrenue cucreM ypaBHeHUN
7 KonTtponbHas padora no teme "JIunelinsle bubnnoreka [IOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubamorexa [IOK
pA P https://m.edsoo.ru/7f41de76
bu6mmorexa [IOK
74 4
HCIIOBBIC TIPOMERYTIH https://m.edsoo.ru/7f41d{f2
75 UucoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMsl TOUKaMU
KOOPJIMHATHOW IIPSIMOI
77 PaccrosiHne Mexny AByMsl TOUKaMH
KOOPJAMHATHOW IIPSIMOI
78 [IpssMoyronbHas cucTeMa KOOpIAUHAT Ha bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpIAUHAT Ha bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6 OK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH nomorexa [

https://m.edsoo.ru/7f41e8a8




bu6nmoreka [JOK

1 I1
8 PHMEPEI IPaHKOB, 3a1AHHLIX (OpMyIaMH https://m.edsoo.ru/7f41ed80
2 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 kiacca, 00001ieHne 3HaHU
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMu
. bu6mmoreka [IOK
84 Urenue rpadMKoOB peaTbHbIX 3aBUCUMOCTEH hitps://m.cdsoo.r/ 741 ca24
85 UYrenue rpauKkoB peasibHbIX 3aBUCUMOCTEN
bu6mmoreka [IOK
86 I1
OHATHE (yHKIIN https://m.edsoo.ru/7f41ef06
87 I'padux GpyHKIIN
bu6mmorexa [IOK
88 Cgoii i
BOHCTBA pyHKIHi https://m.edsoo.ru/7f41f078
. . bubnuorexa [IOK
89 CroiicTsa pynKimii https://m.edsoo.ru/7f41f1fe
bu6nmoreka [JOK
0 JInnet
? MHCHHAT QyHKIIA https://m.edso0.ru/7f427282
bu6nmmoreka [JOK
1 JInnet
? MHCHHAT QyHKIIA https://m.edsoo.1u/7f427412
bu6nmoreka [JOK
92 IT HHOW
OCTPOSHNE rpaQuKa IHHEHHOH dyHKIH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka nuHeHON QyHKINUN
KoHntponbras padora mo teme "KoopauHaTs
94 Ur ZZ)HKH o pHK un" / Bee occnﬁlzli[aﬂ bubamorexa LOK
p - OYHKI p https://m.edsoo.ru/7f41f50a
poBepoyHas pabora
95 HToroBast KOHTpOsIbHas paboTa / bubnnoreka [JOK

Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/7f429c6¢




96 I'padpux pyHkunm y =[x| 1
97 I'paduk pynkumn y =[x| 1
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bu6nuoreka [IOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42932
99 IToBTOpEHNE OCHOBHBIX IOHATHN U j\/IeTOI[OB | bubnnoreka [IOK

Kypca 7 kiacca, 00001IeHre 3HaHU https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUN 1 METOJIOB |

Kypca 7 kiacca, 000011eH1e 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bub6nuoreka [IOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB 1 bubnnoreka [IOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a900

OBUIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KVIACC

KosaunuecTBo yacos DJIEeKTPOHHbIE
Jlara
Kountpoan ungposBbie
Ne i/ Tema ypoka IpakTHyec U3y4eH
Bceero HbIC oOpa3oBaTe/ibHbIEC
KHe pabdoTpr | HA
padoTsI pecypchl
1 KBagparHblii KOpeHb U3 yuCIa 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f42d452
bu6nmmoreka [JOK
2 [TonsiTue 06 UpparMOHAIIBHOM YUCIIE 1
ppatl https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbie TPUOTHKSHUS i
UppaLMOHATIbHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHHUS |
MPPALMOHATIBHBIX YHCEN
5 JleicTBUTENbHBIE YUCITA 1
6 CpaBHeHHE IEUCTBUTEIBHBIX YHCEI 1
7 CpaBHEHME IEWCTBUTENBHBIX YHCEI 1
8 Apudmernueckuit KBaJpaTHbIN KOPEHb 1
9 VYpaBHeHue Buia x> = a 1
10 CBoiicTBa apuMeTHUECKUX KBAJPAaTHBIX 1 bubnnoreka [IOK
KOpHEMN https://m.edsoo.ru/7f42d862
1 CBoiicTBa apuMeTHUECKUX KBAJPATHBIX 1 bubnnoreka [IOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAXKEHUH, | bub6nuoreka [IOK
CcoJiepKalluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42dd26
13 ITpeoOpa3oBaHue YNCIOBBIX BBIPAXKEHUH, 1 bubnnoreka [IOK

coJiepKalyX KBaJApaTHbIE KOPHU

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




[Ipeobpa3oBaHue YHCIOBBIX BBIPAKECHUIA,

bu6mmorexa [IOK

14
CoJiepKallluX KBaJgpaTHble KOPHU https://m.edsoo.ru/7f42e0be
ITpeoOpa3oBaHue YNCIOBBIX BBIPAXKEHUH, bubnnoreka [JOK
15
COZEpKAINX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHsn JIBIM OKa3aTelIeEM bubmotexa LOK
TEHeHp ¢ 1e orasatele https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuch uncia. Pazmepol
00BEKTOB OKpYIKAIOIIero mupa (oT
17 Ta Hli)}(/ Ja Tllel K IZ)ME/I‘IGCKI/IX bubmotexa LOK
JIeMeHTap CTHIL 10 KO https://m.edsoo.ru/7f436098
00BEKTOB), JVIUTEITHHOCTH MPOIIECCOB B
OKPYKaIOIIIeM MHUPE
18 CBOMCTBA CTEIEHH C I[ENBIM ITI0Ka3aTeIeEM bubnnorexa [IOK
© crener ¢ https://m.edsoo.ru/7f435648
19 CBOICTBA CTEIEHH C I[ENBIM ITI0Ka3aTeIeEM Bubmorexa TOK
© crene H https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C IEJIBIM [T0Ka3aTeIeM bubmotexa LOK
H https://m.edsoo.ru/7f435648
21 CBoii JIBIM IOKa3aTelIeEM bubmotexa LOK
BOHCTBA CTEICHH € 1 orasatele https://m.edsoo.ru/7f43599a
22 CBoii HU JIBIM IIOKa3aTelIeM bubmotexa LOK
BOHCTBA CTEHEHH € 1 orasatele https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBagparsslii TpéxuieH
)5 PasnoxeHne KkBagpaTHOro TpEXUsIeHa Ha bubnnoreka [JOK
MHO>KUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHne KkBagpaTHOro TpEXUsIeHa Ha bubnnoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f421d38
27 KonTponbHas pabota mo Temam bubnmnoreka [JOK




"KBanpaTtnsie kopHu. CreneHu.
KBanpatsslii Tpexusnen"

https://m.edsoo.ru/7f42ec80

bubnnoreka [JOK
28 Adrebpantieckas Apodk https://m.edsofru/7f4303 82
29 JlonycTHMBbIe 3HaUSHHsI IEPEMEHHBIX,
BXO/JISIIMX B anreOpanyeckue BhIpaKeHUs
30 JlonycTHMBIe 3HAUYSHHSI TEPEMEHHBIX,
BXOJISIIIMX B anreOpanyecKue BEIPaKEeHUs
31 OcHOBHOE CBOMCTBO aJireOpanyecKoi bubnmnoreka [JOK
npobu https://m.edsoo.ru/7f4308e6
. bubnnoreka [JOK
32 Coxparneriite 1podeit https://m.edsoc]fru/7f430a8a
. bubnnoreka [JOK
33 Coxpatneriite 1podeit https://m.edsoclfru/7f430f44
34 Cokpametiite 1pobeit E:fs/l;lr(r)fsgsigl?l};f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE U bubnuorexa [JOK
neneHre anreOpandeckux Apooeit https://m.edsoo.ru/7f43128¢
36 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHUE U bu6nmmoreka [JOK
JielieHue anreOpandeckux apoodei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHUE U bu6nmoreka [JOK
JielieHne anredpandeckux apooen https://m.edsoo.ru/7f4318¢c2
13 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnuorexa [JOK
neneHre anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
39 ITpeoOpa3oBaHue BbIpaKEHHIH, bubnnoreka [JOK
coJiepKalux anredpandyeckue 1poou https://m.edsoo.ru/7f43259¢
40 [IpeoOpa3oBanue BbIpaXeHU, bub6nuoreka [IOK

coJiepKalux aaredpandeckue apoou

https://m.edsoo.ru/7f432736




A1 ITpeoOpa3oBaHue BbIpaKEeHHIH, bubnnoreka [JOK
coJieprKalIux anredpandeckue apoodu https://m.edsoo.ru/7f432736
4 KonTtponbHas pabora no Teme bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAZIpaTHOC ypaBHeHue https://m.edsoo.ru/7f42¢ecla
44 HemnonHoe kBagpaTHOE YpaBHEHHUE bubamorexa [IOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBapaTHOE ypaBHEHHUE bubmmorexa [TOK
AP yp https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEH KBaJIpaTHOTO ypaBHCHHUS bubmorexa [OK
PMY p AP yp https://m.edsoo.ru/7f42f158
47 ®opmyna KOpHEH KBaJIpaTHOTO YPaBHCHHS bubmorexa OK
PMY p AP yp https://m.edsoo.ru/7f42£3£6
48 ®opmyna KOpHEN KBaJIpaTHOTO YPaBHEHMS bubmmorexa [IOK
pMy p P yp https://m.edsoo.ru/7f42f5a4
bu6nmmoreka [JOK
4 T B
? copema breta https://m.edsoo.ru/7f42fef0
bu6nuorexa [JOK
T B
50 copema Bueta https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOASIIUXCS K bu6nmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pemienne ypaBHEeHUH, CBOAAIIMXCSA K bubnnoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiinme ApoOHO-pallnOHATbHbIE bubnnoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpoOHO-palioOHAIbHbIE bu6nuoreka [IOK

YpaBHEHUSA

https://m.edsoo.ru/7f432bb6e




55

Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIIBIO
KBaJ[paTHBIX YpaBHEHHH

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f75¢c

56

Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIIBIO
KBaJIpaTHBIX YpaBHEHHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{816

57

KonTponbhas pabota no teme
"KBanpaTtHsle ypaBHEeHUs"

bu6nmmoreka [JOK
https://m.edsoo.ru/7f430112

58

JInHeitHoe ypaBHEHHE C IBYMS
MepEMEHHBIMH, €0 TpaduK, TpUMepbI
pelieHust ypaBHEHUH B IEJIBIX YHUCTIaX

59

JIuneliHOEe ypaBHEHHE C IByMs
NEePEMEHHBIMHU, €Tr0 rpaduK, IpUMeEpsI
pelIeHUsl ypaBHEHUH B LENBIX YACIAX

60

JIuneliHOEe ypaBHEHME C IBYMs
MEPEMEHHBIMHU, €T0 rpaduk, IpUMeEpsI
peLIeHUs yPaBHEHUH B LENBIX YACIAX

61

Pemenue cucrem AByX JIMHENHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

62

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

64

ITpuMeps! pereHus: CUCTEM HeNMHEHHBIX

yYpaBHEHMH C IByMsI TIE€pEMEHHBIMHU

65

ITpuMeps! perieHus: CUCTEM HeNMHEHHBIX

yYpaBHEHMH C IByMsl TIEpEMEHHBIMHU

66

I'padnueckas uHTEpIIpeTaLIUs YPaBHEHUS C
JBYMSI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX

YPAaBHEHUH C JBYMS IEPEMEHHBIMU

bu6nmmoreka [JOK
https://m.edsoo.ru/7f43d6d6




I'paduueckas MHTEpHIpEeTaLUs YPAaBHEHUS C

. bubmuoreka [JOK
67 IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C ABYMS [IE€PEMEHHBIMU
68 Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIIBIO
CUCTEM YpaBHEHHUU
69 Pemenne TeKCTOBBIX 3aj1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUH
70 Pemenne TeKCTOBBIX 3314 ¢ IOMOIIbIO
CUCTEM ypaBHEHUH
71 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOI TepeMeHHON
74 JInHeliHbIE HEPABEHCTBA C OJAHOU bubnnoreka [JOK
IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHbIE HEPABEHCTBA C OAHOU bubnnoreka [IOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42c¢840
76 JInHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX PELICHUE
77 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOU bubnuorexa [JOK
IIEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42¢cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM bubnuorexa [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEVHBIX HEPABEHCTB C OQHON
IIEPEMEHHON U UX pELICHHE
N300paxeHnue pemieHns TMHEHHOTo
. bubmuoreka [JOK
80 HEPaBEHCTBA M UX CUCTEM Ha YHCIIOBOH

psAMOM

https://m.edsoo.ru/7f42¢c9e4




N3o6paxxeHune perieHus TMHEHHOTO

. bubmuoreka [JOK
81 HEpaBEHCTBA U UX CHCTEM Ha YHCIOBOM
. https://m.edsoo.ru/7f42¢9e¢4
psIMON
%) KonrtponbHas padora o remam
"HepaBenctBa. CucteMsl ypaBHEHUI"
83 [Tonarue GpyHKIUN bubmmorera [IOK
https://m.edsoo.ru/7f433c12
%4 OO6nacTh onpeneaeHus] © MHOXKECTBO bubnuorexa [JOK
3HaYeHUH QYHKINH https://m.edsoo.ru/7f433d84
85 CrniocoOnl 3a1anust GyHKIUN
86 I'paduk pynkumn
g7 CBoiicTBa (DyHKIIMH, UX OTOOpaXKeHHE Ha
rpaduke
88 UreHue u noctpoeHue rpapukoB GyHKIUN
29 ITpumeps! rpadukoB GyHKINH,
OTpaXKaIOIIUX peabHbIE MPOLECCHI
@OyHKIUY, ONUCHIBAIOLIUE NIPSIMYIO U
90 06y aTHYIO IIPOIIO I_II/IOHaJ'IBHF;Ie ’ bubmmorera [IOK
PATHYIO HPOTOp https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 I'unep6ona
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
92 METOJIOB KypCOB 7 U 8 KJIaCCOB,
00o0011eHNe 3HAaHUH
93 Tunep6ona bu6mmoreka [IOK
https://m.edsoo.ru/7f4343e2
94 Tpadmk GyHKH y = X2 bubmmorexa [IOK

https://m.edsoo.ru/7f434572




Oynkuun y =x%,y = X%, y = VX, y = [x|;

95 rpaduueckoe pereHre ypaBHeHUN 1 1 bubmmorexa [TOK
P P . P https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
96 HTorosast KOHTpoJIbHAs paboTa / | bubnnoreka [JOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB KypCcOB 7 U 8 KJIacCoB, | bubnnoreka [JOK
o0o6menne 3nanuii / Beepoccutickas https://m.edsoo.ru/7f4371aa
poBepoyHas paboTa
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmoreka [IOK
98 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
0000111eHNe 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6nmoreka [JOK
99 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011eHe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6nmoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
00o0011eHNe 3HAaHUH
IToBTOpEHNE OCHOBHBIX NOHATHI U
bu6nmmoreka [JOK
101 METOJI0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011eHIe 3HAaHUH
IloBTOpEHNE OCHOBHBIX NOHATHH U
bu6mmoreka [IOK
102 METOJIOB KypcOB 7 U 8 KJIacCOB, 1

0000111eHNE 3HAHUNA

https://m.edsoo.ru/7f437858

OBIIEE KOJJMYECTBO YACOB I10
I[TPOTPAMME
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9 KVIACC

KosnuuectBo yacos DJIEeKTPOHHbIE
Ne T Konrpoan | Ilpakruuec Aata uugposkie
eMa ypoka u3y4eH
n/n Bcecero HBIC KHue st OﬁpaSOBaTeﬂbele
padoThI padoThI pecypchbl
PannonanbeHble unciia, UppaoOHaIbHbIE
1 qucia, KOHEYHbIE U OECKOHEUHBIE 1
JecATUYHbIE Jpoou
MHO0X€eCTBO JENCTBUTENBHBIX YHCET;
2 JeWCTBUTENbHBIE YNCIIa KaK OECKOHEUHBIE 1
JecATUYHbIE Jpodu
B3aumHO 0/1HO3HAYHOE COOTBETCTBUE MEKIY
3 MHOECTBOM JIEUCTBUTEIBHBIX YUCEI U 1
MHO’KE€CTBOM TOYEK KOOPAMHATHOM MPSAMON
CpaBHeHUE JIeHCTBUTENBHBIX YHCE,
4 apudmeTnyeckue 1elcTBUS C 1
NeHCTBUTEIbHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HAUEHNE BEIUUNHBI, 1
TOYHOCTH MPUOITMKEHUS
6 OxpyrieHne uncen 1
7 Oxkpyrienue ymncen 1
g [Ipukuaka 1 oleHKa pe3yabTaToB |
BBIYHCIICHUI
9 IIpukuaka v oLeHKa pe3yabTaToOB |
BBIYHCIICHUI
10 JIunelinoe ypaBHeHue. PellieHre ypaBHEeHUN, 1 Bubmrorex LIOK

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




CBOJAIIUXCS K TUHEHHBIM

11

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHNH,

CBOISIIIIUXCA K JIMHEWHBIM

12 KBanpatHoe ypaBHeHue. Pemienue bubnuoreka [IOK
YPaBHEHUH, CBOASAIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43¢542
13 KBanpaTtHoe ypaBHeHue. Pemenune bubnuoreka [IOK
YPaBHEHUH, CBOAAILMXCS K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
bub6mmoreka [IOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bu6mmoreka [IOK
15 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
[IpuMmepsl penieHus: ypaBHEHUHN TPEThEeU U
16 YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHOKUTENH
IIpuMepsl perieHus: ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHOKUTENH
18 Pemtenne npoOHO-paliMOHAIBHBIX YPAaBHEHUHN bubnnorexa LIOK
P P P https://m.edsoo.ru/7f43c9b6
19 Pemrenune npoOHO-paliMOHAIBHBIX YPABHEHUHN bubnnorexa LIOK
P P P https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a7au anredpandeckum
METOJIOM
)1 Pemienue TekcTOBBIX 3aj1au anredpanyeckum
METOJIOM
” Pemienue TekcTOBBIX 3aj1au anredpanyeckum
METOJIOM
23 KonrtpomnbHas pabota o Teme "YpaBHEHUs C




OJIHOI1 mepeMeHHOM"

YPaBHeHI/IG C ABYMs IIEPEMEHHBIMU U €T'O

bu6mmoreka [IOK

24 rpauk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE ¢ AByMS TIEPEMEHHBIMHU U €TI0 bubnmnoreka [JOK
rpauk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JIMHEHHBIX YPAaBHEHUI C
IBYMs IEPEMEHHBIMU U €€ PELLICHUE
) Cucrema 1ByX JIMHEHHBIX YPABHEHUI C
/ IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
) Cucrema 1ByX JIJMHEHHBIX YpaBHEHHI ¢
8 IBYMsI IEPEMEHHBIMU U €€ pellieHue
) Cucrema 1ByX JJMHEHHBIX YpaBHEHHI ¢
? IBYMsI IEPEMEHHBIMU U €€ pellieHue
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3
30 KOTOPBIX HHHeﬁHOG,}; L[}[I)pyroe — BTOpOH brbmiorexa LIOK
https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3
31 KOTOPBIX HHHeﬁHOG,}; L[}[I)pyroe — BTOpOH brbmiorexa LIOK
https://m.edsoo.ru/7f43d55a
CTEIIEHU
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
Pemenne cucreM nByX ypaBHEHHM, OJHO U3
33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
34 I'padnueckas mHTEpIIpETALINS CUCTEMBI

YPaBHEHUH € ABYMS IEPEMEHHBIMU




Pemienne TeKCTOBBIX 3ada4 aJ'IFe6paI/ILICCKI/IM

35
crocooom
36 Pemienue TekcTOBBIX 3aj1au anredpanyeckum
crocooom
KonTponbHast padota no teme "Cucremsl
37 ypaBHEHHH"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIEC HEPABEHCTBA C OJHOU bubnuoreka [IOK
IIEPEMEHHON U UX PEILECHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbIC HEPABEHCTBA C OJTHOU bubnuoreka [IOK
[IEPEMEHHON U UX PEILECHUE https://m.edsoo.ru/7f43af08
4 JIlunelinbie HEpaBEHCTBA C OJTHOU bubnmnoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMsl J'II\/’IHGI\/’IHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHON U UX pelIeHne
44 Cucremsl J'II:IHGf/iHLIX HEPABEHCTB C OJHOMN
IIEPEMEHHON U UX pEIICHNE
45 Cucremsl J'II:IHGf/iHLIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pEIICHNE
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE Bubnmorexa [IOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmorexa [JOK

https://m.edsoo.ru/7f43b5a2




49

KBa,[[paTHBIe HCPAaBCHCTBA U UX PCHICHUC

50 KBagpaTHble HEpaBEHCTBA U UX PEILIECHUE
51 I'paduueckas mHTEpIIpETALINS HEPABEHCTB U bubnmnoreka [JOK
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'paduueckas MHTEpIIpeTaIlUs HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 KonrtponbHas pabora no Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMWCTBA https://m.edsoo.ru/714396¢6
55 KBagparuunas yHkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBagparuunas pyHkuus, e€ rpagux u bubnuoreka [IOK
CBOMICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosa, KOOpAMHATHI BEPIIMHBI bubnuoreka [IOK
nmapaboJIbl, OCh CHMMETPHUU TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napaboIibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napaboIibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
6 [TapaGosa, KOOPAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHH 1apadoIibl
63 I'paduxu pynkmmit: y = kx, y =kx +b,




y=k/X, y=x3, y=VX, y=[X]

I'paduku pynkumii: y = kx, y =kx +b,

64
y=kK/x, y=x°, y=vX, y=[x|
65 I'paduku pynkumii: y = kx, y =kx +b,
y=kK/x, y=x°, y=vX, y=[x|
66 I'paduxu pynkmmit: y = kx, y =kx +b,
y=k/X, y=x3, y=VX, y=[X|
67 I'paduxu pynkmmit: y = kx, y =kx +b,
y=k/x, y=x3, y=VX, y=[X]
68 I'paduku pynkunmii: y = kx, y =kx +b,
y=kK/x, y=x°, y=vX, y=[x|
bu6mmoreka [{IOK
69 K 3] "O "
OHTPOJIbHAA PabOTA TO TEME “COYHKIHHI https://m.edsoo.ru/7f43ab84
70 ITonsTHE YKUCIIOBOM ITOCIIEA0BATEIBHOCTHU bubmmorexa TTOK
A https://m.edsoo.ru/7f43e6¢6
3agaHue mociaeq0BaTEIbHOCTH
71 eKyppeHTHOH GpopMyIoif u popmynoi n-ro Bubnuorexa LIOK
PEKYPP pMy pMY https://m.edsoo.ru/7f43ebda
YJIeHa
7 Apudmernueckas v reoMeTpuyecKas bubnuoreka [IOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas U reoMeTpuyecKas bubnuoreka [IOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
dopmyIiel n-To WieHa apupmMeTHIecKon 1
74 reoi)/lez HYECKOH IIpor IZCS)I/H?I CYMMBI bubnnorexa LIOK
p porp - &y https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
Dopmyiel n-To WieHa apupmMeTHIecKon 1
Y . P . but6mmoreka [IOK
75 r€OMETPUYECKON MTPOTPECCHU, CYMMBI

MEPBLIX N YICHOB

https://m.edsoo.ru/7{43ef2¢




®opmyabl N-ro 4jaeHa apudMeTHuecKon n

N N bubmuorexa [JOK
76 rEOMETPUUYECKOHN MPOTPECCHUM, CYMMBI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
@dopMyIbl N-ro YieHa apupMeTuyecKoit u
. . bubnuoteka [JOK
77 F€OMETPUYECKON ITPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43{72e
MEPBBIX N YJICHOB
@dopMyIbl N-ro WieHa apupMeTuyecKoit u
. . bubnuotexa [JOK
78 re€OMETPUUECKOHN MPOTPECCHUIM, CYMMBI
https://m.edsoo.ru/7f43{8a0
MEPBBIX N YJICHOB
N300paxeHune wieHOB apupMeTUIECKOil 1
79 reOMETPUYECKON ITPOrPECCU TOUKAMH HA
KOOPJAWHATHOM TIOCKOCTH
N300paxeHune wieHoB apupMeTUIECKOil 1
80 reoMeTpUUYECKOM MPOrpeccuii TOuKkaMH Ha
KOOPJMHATHOW INIOCKOCTH
81 JIMHENHBIN U SKCITOHEHIMAIBHBIN POCT
bub6mmoreka [IOK
82 CnokHbIE TPOLIEHTBI
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [{IOK
83 Cno’xHble TPOLEHTHI
https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabota no teme "Hucnosble bubnuoreka [IOK
MOCJIeI0BaTEILHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
25 3HaHWH. 3anuch, CpaBHEHUE, ACHCTBUSA C
NeHCTBUTEIbHBIMU YHCIIAMU, YHUCIIOBAS
npsimMast
26 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs

3HAHUI. HpOI_[eHTBI, OTHOLICHU, TPOTTIOpIHUN




[ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIUs

87
3HaHui. OKpyriieHue, MpuoIKeHNe, OIICHKa
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
. bubnuotexa [JOK
88 3HaHUM. Perenre TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443b12
apudmeTnyecKkuM cnocodbom
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
. bubmuorexa [JOK
89 3HaHUN. Pelnenne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443cd4
apudmeTnyecKkuM crnocodoom
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
. bubmuorexa [JOK
90 3HaHUN. Pelnrenne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apudmeTryecKkuM crnocodom
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
. bubmuorexa [JOK
91 3HaHui. [IpeobpazoBanue anreOpanueckux
. https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHUS
[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATU3AIIHS
. bubmuorexa [JOK
92 3Hanuil. [IpeobpazoBanue anredpandeckux
- https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMMYCTHUMbBIC 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
. bubmuorexa [JOK
93 3HaHui. [IpeobpazoBanue anredpanueckux
. https://m.edsoo.ru/7f444612
BBIPKEHUH, TOMMYCTUMbIE 3HAYCHUS
[ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIUs
. bubnuotexa [JOK
94 3HaHui. [IpeobpazoBanue anredpanueckKux
- https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMMYCTUMbIE 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
. . bubnuoteka [JOK
95 3HaHul. OYHKIUU: TOCTPOCHHE, CBOMCTBA
. https://m.edsoo.ru/7{444¢56
W3YYEeHHBIX QYHKINN
96 [ToBTOpEeHUE, 0600LIEHNE U CHCTEMATH3ALIUS bubnnorexa [IOK

3HaHU. OyHKIMKU: TOCTPOEHUE, CBOWCTBA

https://m.edsoo.ru/71444{44




M3YyYEHHBIX (QYHKIMHA

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

. . bubnuotexa [JOK
97 3HaHu. OyHKIMKU: TOCTPOEHHUE, CBOWCTBA 1
. https://m.edsoo.ru/7f44516a
W3YYEeHHBIX QYHKINN
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
. . bubmmorexa [JOK
98 3HaHUN. OYHKIMU: TOCTPOEHHE, CBOMCTBA 1
. https://m.edsoo0.ru/71f4452¢6
W3YYCHHBIX (QYHKIINH
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
99 3HaHuH. ['paduueckoe penieHre ypaBHEeHUI 1 bubmmorexa [JOK
P p P https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
100 3HaHuil. ['paduueckoe penieHne ypaBHeHUN 1
U UX CUCTEM
101 HToroast KOHTpOJIbHAsA paboTa 1
102 O06o0061eHre 1 cucTeMaTH3alus 3HaHui 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




MIPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOM MPOTPAMMBI

7 KJACC

Koa
NPOBEPSEMOTO
pesyabTara

1
1.1

1.2

1.4

1.6

1.7

1.8

2.1

I1poBepsieMbie MpeAMeTHbIC PE3yIbTATHI 0CBOCHHS! OCHOBHOM
06pa30BaTENLHOM MPOrPAMMBI 0CHOBHOTO 001IEro oOpaszoBanus

Uuclia ¥ BEIYUCICHUS

BoIonaHsaTh, coycrasn YCTHBIC U IIMCBMCHHBIC HpHéMBI,

apuMeTHYECK e JISHCTRBUS ¢ PAllMOHAIBHBIMH YHCTIAMH

Haxonutb 3HAYCHM s YHCJIOBBIX BBIPAXKCHUH, IIPUMEHSTH
pazHooOpa3Hble CIOCOOB! U MPUEMBI BHIUYKCIICHUS 3HAYEHUH IPOOHBIX |

BBIP@KEHHIL, CONEPKANIIX OOBIKHOBEHHBIE M JIECATHIHbIC APOOH

I‘Iepexozmﬁ or oxHOH (OpMBI 3amEcH YHMCEd K JIPYro# |
(11peo6pa3oBbIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBLIKHOBEHHYIO B JIECSTHYHYIO, B YacTHOCTH, B GECKOHEUHYIO |
JIECATHYHYIO IpOOb)

CpaBHUBaTH ¥ ynopﬂlxoqnﬁa'rb [r)aHI/IOHaJIerVI;IéV‘VIVIV/ICJIaV 7

OKpy1JisITh YuCiIa

BBITOIHATh NPUKMIKY W OLEHKY pe3yJbTara BBIYUCICHHH, OLEHKY
3HAYEeHHi  YMCJIOBBIX  BBHIP@KEHWH. BBINONHATE  JIEHCTBHS  CO

CTEIEHIMU C HATYpaJIbHBIMH ITOKA3aTCIISIMA

[TpumensaTsb Iipmﬂaxu JIEJTUMOCTH, pa3nlo$1<enrﬁvé : Ha MHO)KHTCHH
HATYyPaJIbHBIX YHCET |
Peniars HﬁAKTHKO-OpHeHTdeBaHHBIe7 3Vanaqn',m (;,I;HBaHHVI:IeV (e
OTHOLICHUEM BEJIMYHH, POIOPIIHOHATIBHOCTHIO BEJIMYHH,
NpoucHTaMHu, MHTESPIPETUPOBATH pe3yabTaThl pemenyusa  3aaaqd C‘
yu&TOM OTPaHHYCHUH, CBA3AHHBIX CO CBOHCTBAMHU PACCMATPUBAEMBIX |

00BEKTOB

AJireOpanvecKue BbIpaKCHHs

Vcronp3oBarh  anre0paMyecKylo TEPMHHOJIOTHIO W CHMBOJIMKY,

IPUMEHATH €€ B IIPOLEcce OCBOEHHUs y4eOHOro MaTepraa
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4.1

Haxonuth 3HaveHus OyKBEHHBIX BHIDOKEHUH TIpH  33JaHHBIX &

3HauYeHUsIX TIEPEMEHHDBIX

BBITOIHATH npeoGpasonaHHﬂ 1EJIOT0 Bblpa)KCHI/Iﬂ B MHorquIeHI

IIPUBEICHUCM HO)IOGHI)IX cjaracMbIX, paCKprTI/ICM CK06OK

BrlioHsTh YMHOXKEHHC oJiHOYIeHA Ha MHOTOYICH u MHOFO‘{J'IeHa HaA

MHOTOWIEH, MPUMEHATH (OpMYyJBI KBaapara CyMMbL H KBajpara

Pa3HOCTH

()C) HICCTBIATH p33HO>K€HI/I€ MHOFOLIJICHOB Ha MHO)KI/ITCJII/I C HOMOIJ.II:IO

BbIHECCHHA 3a CcKOOKM 0011ero MHOXHUTENA, IpynIupOBKU cjlara€éMbIX,

npuMeHeHus Gopmy coxpameHHoro yMHO)KeHHsI

JIpuMensTh Mpeobpa3soBaHis MHOIOWICHOB JUL pemeHm pazIMYHBIX

3aja4 u3 MaTeMaTuKH, CMEXKHBIX I'[peIlMeTOB us3 peanbﬂou l'[paKTI/IKI/I

Hcronb30BaTh CBOMCTBA crerieHedl ¢ HaTrypallbHBIMH noxa:&a*ren;mn

JUIst Tpeobpa3oBaHus Bbxpa)xennﬁ

YpaBHeHm u HepaBeHCTBa

Pemars JTMHEHHBIE ypaBHeHm c OI[HOI/I HepeMeHHOH HpI/IMCHSISI‘

npasuijia nepexona oT MCXOJHOIO ypaBHCHUS K PpaBHOCHUIIBHOMY cMy. |

I1poBepATH, ABJISETCS JIM YUCIIO KopHeM ypaBHeHm

[IpumensThb rpad)uqecme METOJbI  IIPH pememm JMHEWHBIX

ypaBHe}mH " UX CHCTEM

H0116I/IpaTb IIPUMEpBI Hap Yuced, ﬂanuonmxc;I pemeHHeM JHHEIHHOTO |

ypaBHEHUS C JABYyMS epeMEHHBIMA

CTpouTh B KOOPIMHATHON MITOCKOCTH rpa(pm( JTHHEHHOTO ypaBHeHm c|

JBYMS IEPEMEHHBIMHU; MONb3YICh rpapuKOM, [PHBOIMUTH MPUMEPBI

peleHus ypaBHEeHHs!

PemaTh CHCTEMBI JIBYX JIHHEHHBIX ypaBHeHym c ,ZlByMSI HepeMeHHbIMH

B TOM YHCJIE rpa(bnqccxn

CocrapysiTh U peliaTh JIMHEHHOE ypaBH€HI/IC J5RJ85 CHCTCMy JIMHEUHBIX |

ypaBHe}mﬁ 110 YCJIOBHMIO 3aJla4H, UHTEPHPETUPOBATE B COOTBETCTBHHU C |

KOHTEKCTOM 3a/1aui TOJTyYeHHBIM pe3yIbTaT

KoopauHathl 1 rpadmm (Dymcupm

I4306pa>1<a’r5 Ha KOOPIMHATHOH np;xMon TOYKH, COOTBeTCTBYIOIIII/Ie

3aaHHBIM KoopJuHaraMm, JIy4dH, OTPE3KH, UHTECpPBAJIbI, 3aIIuChIBATH

YUCJIOBBIC IPOMEKYTKH HA a.nre6panqec1<0M SI3BIKEC

£y

e
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4.4

4.6

8 KUIIACC

Kox
HPOBEPSHEMOro
pe3yJibTara

1

1.1

L3

OrtMeuaTh B KOODJAMHATHOW TIJIOCKOCTH TOYKH II0  3aJIaHHBIM
KOOP/IHATaM
Crpouth rpaduxy mneitnpix Gynximit. CTpouts rpaduk GyHKIHH y

= |X

OnuchBaATG ¢ NOMOLBIO (PYHKIHMN H3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMUMHAMM: CKOPOCTh, BpEMsl, pAcCTOSIHHE, LEHY, KOJIHUYECTBO,

CTOMMOCTD, NPOU3BOINTEIILHOCTD, BpeMs, 00BbEM paboThI

Haxomuts 3HaYeHHe PYHKIUH 110 3HAUCHHUIO €€ apreréHrTVar

ITonumarts rpad)nqecknﬁ cﬁocoG VV’HpelI;:;[‘aBJie};I;I; ] 14 ‘a-Hanilr/I:;a
yH(OpMaLUK, W3BJIEKaTh W WHTEPIPETHPOBATh HMH(OpMaMIO u3

rpaduKoB peaabHBIX IPOIECCOB H 3aBUCHMOCTEH

IlposepsiemMbie NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
00pazoBaTe/ILHOM MPOrPaMMBbI OCHOBHOTI0 001ero 00pa3oBaHUst

YHucna v BRIYUCICHUS

Mcronbp3oBarh HavaJIbHbIE IpeCTaBICHHUs 0 MHOJKECTBE |

NCHCTBUTENLHBIX YMCEN JUIsl CPABHEHMSI, OKPYIJICHHS ¥ BLIYHCJICHUH,

;1306pa>1<aT1> JICUCTBUTEbHBIC YHCJIA TOYKAMH Ha KOOpHHHaTHOﬁ

pAMON

[lpuvensTs  nonstde  apuMETHYECKOTO  KBaAPaTHOrO  KOPHS, |
HAXOMTh KBaJpaTHbE KOPHH, HCIOJNB3Ys IpU HEOOXOIMMOCTH
KAJIBKYJISITOP, BBIOJIHATH HPeoOpa3oBaHus BHIPAXKECHHUH, COMEPIKAIINX

KBaJIpaTHBIC KOPHH, HCIIOJb3Ys CBOWCTBA KOPHEH

Wenonn3oBaTh 3amdcd  OONBINMX M MaJIbIX YHCEI ¢ ITOMOILIBIO

necATUUHBIX Jpobeii u creneneit uncna 10

AnredpaniecKie BbIPaXCHUs

anMCHﬂTb INOHITHE CTEIEHU C IEJBbIM II0Ka3aTejieM, BBIIIOJIHATH

11peo6pa3013amm Bpr&)KeHHfI, cozepxalmux CTCICHHU C IICJ]LIM:

[moxasarTcjicM

BLIoNHATh  TOXKIECTBEHHbIE — NPeoOpa3OBaHUS  PANMOHAIBHBIX |

BBIPRKEHMI HA OCHOBE IpaBHI JICHCTBUM HaJ MHOTOWICHAMH H |
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9 KJIACC

Kon

IPOBEPHEMOTO |

d.'IFt,OpaI/l HCCKUMH )IpOGHMI/I

PacmanbleTb KBaJpaTHbIN TpeaneH Ha MHOXKUTEIIN

I Ipm;eHﬂTL Hpeo6pa?oaaﬂm BBIPQKEHU A JIJUI pememm pasnmmbrx f

3a/1a4 U3 MaTeMaTuKu, CMEXKHbBIX Hpe)IMeTOB u3 peanbﬁon HpaKTI/IKI/I

YpaBHeHUS U HedeeHCTBa

Pematn, nuHEHHBIE, KBaJIpaTHbIC YpaBHCHHUA MW PAllMOHAIBHBIC

ypaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JIBYX YPABHCHHH C JBYyMS

HEPEMCHHBIMHA

IlpoBoauTE TpOCTEHIINE HCCIENOBaHUS YPAaBHEHHH U CHCTEM |

ypaBHEHMH, B TOM UHCIe C TPHAMEHEHHEM TIpadHYeCKHX
npeicTaBieHui (YCTaHaBIMBATh, UMEET JIM yPaBHEHHE WM CHCTEMa

ypaBHEHU ! pGIHGHI/IH €CJIM UMEET, TO CKOJIBKO, U np()qee)

IlepexoauTh OT  CIIOBECHOH (popMymdeBKn 3amaud K e€ |

EUIFC(Sp&H‘ICCKOﬁ MOJICJIM ¢ IOMOIILIO COCTABJICHUS YPaBHCHUS HIIN

CHUCTCMBI ypaBHeHHﬁ, HHTEPIIPETUPOBATE B COOTBCTCTBHH C |

KOHTCKCTOM 3a11alm HOJI}"-ICHHBII/I peB}’J'II:TaT

HpH\/IeH}I’IB CBOMCTBA YUCIIOBBIX HepaBCHCTB JUISA CpaBHCHI/Iﬂ OILICHKH,

peuiarhb JIMHEUHBIE HEPaBCHCTBA C OJTHOU HCpeMeHHOI/I U UX CUCTEMBbI,

jaBath  rpa@UUecKyl0  WUIOCTPAIMIO  MHOXKECTBA  PELICHHH |

HEPABCHCTBA, CHCTCMbI HEPABCHCTB

OyuKru

[loHuMaTs M WCIOJIB30BAaTh (YHKIMOHAIBHBIE IOHATHS H S3BIK |

(TepMMHBI, CHMBOIMYECKHE OOO3HAYECHHs), ONPEIeISITh 3HAYCHHE

(QyHKIEM [0 3HAYCHHIO apryMEHTa, ONpe/eNaTh CBOMCTBA QYHKLMH |

1o e€ rpaguxy
CrponTs rpaguky 2JieMeHTapHbIX QyHKIMA BUJIA:
y=k/x

,y =x%, y = X%, y = [x|, onuceiBaTh CBOHCTBA YMCIOBOH (GPYHKIMH 1O €€
rpaguky

Hpoaepﬂemue HpeaMEeTHbIC PE3yabTAThI 0CBOCHHSA OCHOBHOM

o0pazosaTe bHOI POrpaMMbl 0CHOBHOI0 00mero obpasoBanus
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1.1
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Yucia v BLIYUCIICHUS

CpaBHuBaTh ¥ YIOPSIOYMBATE PAllMOHAIBHBIE W HPPALMOHAIBHBIC

yuciia

BeimosusTh apuMeTHvyecKue IeHCTBUS ¢ PallMOHAIBHBIMU YHCIIAMHU,
coueTas YCTHBIC W IUCHMEHHBIC ITPUEMBI, BBINOJHSATH BBIYHCICHHS C

UuppanioOHaIbHBIMHA YU CJIaMH

HaxomnTe 3HAYECHHUS CTEHEHEH ¢ IEIBIMH IOKa3aTe/sIMH M KOPHEH,

BLIYMCIIATH 3HAYCHU S YHUCTIOBbIX BBlpa)KeHI/If;I

OXpyrisTh ACHCTBUTEIILHBIC YMCIIA, BBIIOJIHATH IPUKHUKY Pe3yabTaTa

BBIYUCIICHUH, OI[EHKY YHCIIOBBIX BBIDAKCHHM

VpaBHEHUS. M HEPaBEHCTBA

Pemtate  JIMHEHHBIE W KBaJpaTHbIE YPAaBHEHHs, YPaBHEHMS,

CBO/UAIIMECS K HUM, IIPOCTEHINHE 11p06Ho paunonanbnme ypaBHeHPISI

Pemarth cHCTEMBI JIBYX JIMHEHHBIX ypaBHeHHn C ABYMS HepCMCHHBIMI/I
W CHCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OAHO ypaBHECHHUE HE SIBJISICTCS }
JIMHEHHBIM

Pemars TEKCTOBEIE 3a/1auH a.nre6pap1qec1<HM crocoGoM ¢ HOMO]J.IB

COCTaBJICHUSI YPaBHCHUs WJIM CHCTEMBI JIBYX ypaBHeHI/Iﬁ C IBYMsI

HEPEMCHHBIMHA

IlpoBOAUTL IPOCTEHINNE HCCIIEJOBAHUS YPAaBHEHMH M CHCTEM
(

ypaBHeHM#, B TOM 9HCIE€ C NPHMEHEHHEM TIpaduuecKux
IpeICTaBICHHH (HaanMep, yCTaHABIIMBATH, UIMEET JIM YPABHEHHE HITH |

CHCTEMA VpaBHCHI/II/l pelieHus, €CJIM UMECT, TO CKOJILKO)

Pemate  nUHEHHBIC HepaBeHCTBa, KBaI[paTHBIe HepaBeHCTBa |
1300paXkaTh pelieHne HepaBeHCTB Ha YMCIIOBOM MPSIMOM, 3alliChIBATH
penieHre ¢ MOMOIIBIO CHMBOJIOB |
Pemarh CHCTEMBI SIHHEHHBIX HepaBeHCTB, CHCTEMBI | H;EpaBeHCTB, 1;
BIJTIOUAIOIIAE  KBAJPaTHOE HEPABEHCTBO, M300paXarb peLICHHE ;

CHCTEMbl HEPABEHCTB HA YMCJIOBOM NpPSMOW, 3aIMCBIBATh PEICHUE C |

IMOMOUILKO CUMBOJIOB

I/ICFOIHBOBBTB HepaBeHCTBa HpI/I peIIICHI/II/I pastquIx 3a1a4 |
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4.4

DO yHKLHA

Pacniosnasarb  (yHKUMH  W3YYCHHBIX

BH/IOB.

[loxa3pBaTh |

CXEMATHYECKH PACITONO/KEHHE HA KOOPMHATHOH IJIOCKOCTH IpapuKoB |

dyrxmmit Buja: y=kx, y=kx+b, y=k/x, y=ax”+bx+c, B 3aBUCHUMOCTH OT |

sHaueHnii Ko9GQUINEHTOB, ONKCHIBATH CBOHCTBA QyHKIMHA

IloxaseiBaTh CXEMATHUYECKH  pAClOJNIOKEHME HA  KOOPIMHATHOM

miuockocTH rpaduxos Qynkumit Buga y = VX, y = [X| u onuceiBarth

coiicTBa QyHKIMH

CrtponTh W W300paxarh CXeMaTHuecku Trpadukd KBaJapaTHIHBIX

(GyHKU#HA, OIMCBHIBATE CBOWCTBA KBAJAPaTHIHBIX GyHKIMH 10 MX |

rpadukam

PacnozuaBaTh KBaapaTWuHyilo (yHKIMIO 10 Qopmysie, TPHBOIUTH |

pAMepbl  KBAAPATHYHBIX (DYHKIMH M3 peaibHON KU3HH, (U3HKH,

reoMETpUuu

ApudmeTryuecKast 1 reoMeTprYecKast IPOrpeccuu

PacrioznaBarh apu(METHUECKYIO ¥ TEOMETPUYECKYIO TIPOrPECCHH MIPH |

pa3HbIX criocofax 3ajiaHust

BpIToJiHSATE BBIYKUCIECHUST € HCIOJb30BAHHEM (bOpMyJ'I n-ro wWICHa

|
|
|
|
|

apupMEeTHIECKOH M IeOMETPHUECKOH NPOrpecchi, CyMMbI MEPBBIX N

YJICHOB

V306pakaTh WIEHBI MOCIIEI0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOH

IJIOCKOCTH

Peruars 3aa4m, CBI3aHHBIE ¢ YUCJIOBBIMHU [MOCTIEIOBATCIBHOCTIAMU, B ‘
|

TOM 4YHCJIC 3aJadyud U3 peanbﬂoﬁ JKU3HHU (C UCIIOJIB30OBAHHUEM |

KaJbKyJISTOPA, [H(POBBIX TEXHOIOTHIA)



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
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OJIHOYIEHB U MHOTOWIECHBL. CTerleHB MHOT'OYJICHA. CJIO)KCHI/IG BBIYUTAHHUC,

[ipoBepsieMblii 2J1€MEHT COAEPKRAHUSA
Yuca v BBIMUCICHUS

JpoGu OOBIKHOBEHHBIE M JIECATHYHBIE, nepexou OT OJHOM (bopMLI 3aIluCH |
npobeit x gpyroil. llomstue panuoHAIBHOTO YHUCIA, 3allUCh, CPaBHEHHE,

ynopsa04muBanue pallI/IOHEUH:HBIX HUCCII

Apndmuymecme JICUCTBUS C pal[l/IOHaJII)HBIMI/I YuCJIaMHu. PeIHCHI/Ie 3aJa4 U3 |

peanb}{ou IIPaKTHKH HA YaCTH, HA leO6I/I |

Crenenb ¢ HaTYpadbHBIM II0OKa3aTENIEM: onpeneneHHe npeo6pa3013aﬁne‘

Bblpa)}(CHHH Ha OCHOBC OHpeILeJ'[CHPIﬂ 3aImch 60JII>IHI/IX YHUCCII

[TponenTsi, 3anuch HpOIIeHTOB B BHJIE ,upo6n u ,npo6n B BUJE npoueHTOB |

Tpu ocHOBHBIE 3a71a4n HA HpOHeHTBI peleHue 3a1a4 u3 peaanOH npaKTmcn

le/IMGHCH HC [NPU3HAKOB  JICJIMMOCTH, pa3JIO)KCHI/I€ Ha MHO)KI/ITCJII/I \

HaTypaJIbHBIX HUCCIL |

PeanbHbpie  33aBHCHMOCTH, B TOM  4YHCle  [psaMas H o6paTHaﬂ

IIPONOPHUOHAIBHOCTH

\
\
|
1
Anr e6panqecxm Bblpa)KeHHH f
s |

Hepemelm bl¢, YUCIJIOBOEC 3HAYCHUEC BLIpa)KeHI/Iﬂ C HCpCMCHHOH HOHYCTI/IMBIC |

3HAYCHU IMCPEMECHHBIX

[IpejicTapienue 3aBUCHMMOCTH MEKAYy BEIHUMHAMH B BHIe (QOpMYJIBL.

Beranciienus 1o Gpopmysiam

Ilpeo6pa30BaHHe 6yKBeHHbIX Bmpaxcex-mn TO)KI[CCTBGHHO paBHBIe

BBIPAKEHUSI

Cpo¥icTBa CTEIEHU C HdTypaJIbelM IoKa3aTcjieM

YMHOXKCHHE MHOTOYWICHOB I

dopmyibl COKPALIEHHOTO yMH())KeHm KBaJpar CyMMLI " KBanpaT pa:mocm

CDopmyna Pa3sHoOCTH KBaIIpaTOB PaznoxxeHue MHOTOYWICHOB HA MHOKHTEIIN ;

YpaBHeHHA |
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8 KJIACC

Kon |
1

1.1

1.2

VpaBHeHHEe, KOPEHb YpaBHCHUS, npaBmIa npeo6pa303aﬁnﬂ ypaBHeHuﬂ

PaBHOCHJIBHOCTL YPaBHEHUH

JluneiiHoe ypaBHeHHE C OJIHOH NEPEMEHHOH, YHCIIO KOpHEH JIMHEHHOTO

ypaBHEHHS, pemeﬂne JTMHEHHBIX ypaBHeHHn ;

CocraBiicaue ypaBHCHI/II/l 10 yCJIOBHIO 3a/a4H. PCH.ICHI/IC TEKCTOBBIX 3a1a4 C \

[MOMOIILIO VpaBHeHI/IH

JIuneitnoe ydeHeHue llByM)I nepeMeHHLIMH H ero rpa(bm(

Cucrema JBYX JIMHEHHBIX YpPaBHEHHWH C nBny nepemeHHmMH PemeHne

PEET YT

cucteM ypasHenuil cnocobom nojacTaHoBKd. [IpiMeps! pelieHus TEKCTOBBIX |

3a/1a4 ¢ TIOMOLIBIO CUCTEM YpaBHEHHH
Koopunare 1 rpaduxd. OyHKIHA ;

Koop/HaTa TOYKH Ha IPSMO¥ |

YucnoBwie Hp()Me)KyTKI/I Paccrosinue Mexay ﬂByM}I TOYKAMHU KOOpIIHHaTHOH

pAMOi

Hpﬂmoyronb}mﬂ cucreMa Koopmmar oc Oxu Oy AGCuncca u OleI/IHaTa

TOYKHN HA KOOpI[I/IHaTHOI/I IIJIOCKOCTH :

[Mpumepsl rpaduKoB, 3a11aHH51x (bopMynaMH Urenne rpa(bHKOB peam;m:rx

3aBUCcHUMOCTEeH

[ousitne d)yHKuHH Fpa(bnx (byHKuI/m CBOHCTBa q)yHKumI

Jluneiinas (pymcuml ed rpadmlc I“padmx (l)ymcuml y = lxl

I'papuuccikoe peleHde JIMHEHHBIX YPaBHEHHH U CHCTEM JIMHEHHD

|
[
\
|
|
|
|
|
|

ypaBHEHU I

[IpoBepsieMblii 371eMEHT COICPIKAHUS

et

I
Yucna u BEIYUCICHUS 1
KBazxpaerm KOpeHb U3 YHcia. Honame 06 I/IppaIII/IOHaHBHOM YHUCIIE. ‘

JlecsTHuHbIe upHGHmKeHHﬂ I/Ipan;I/IOHaIlebIX yucel

s —

CaoiicTBa apu(pMeaneCKnx KBaJ[PATHBIX KOpHeI/I U ux npnmeHeHne K
PeoOPa3OBAHNIO YMCTIOBBIX BBIPAKEHUN U BHYUCIICHUSM. JIeliCTBUTEBHBIC |

quciia

i
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9 KJIACC

(DyHKL[HI/I} X4y = \”*

Fpa(bmecxoe pemeﬂne ypaBHeHun U CHCTEM ypaBHerm

CTelleHb C [eJIbIM IIOKa3aTejieM U e€ CBOMCTBA. CTaHlIapTHaﬂ 3aIiucCh 4Yucia

Anrerau%cme Bpr&)K@H]/ISl

\

|

|

e

[

\

- T ‘
=

KBaIlpaleII/l TpeaneH pa3no>1<erme KBa.I[paTHOI"O TpeaneHa HA MHOXHUTCIIN |

Anre6panqecxaﬂ ApoOb. OCHOBHOE CBOTCTEO anre6panqecxon 11p06u

CioeHne, BIUMTaHHE, yMHO)KeHI/Ie neneHHe anre6panqecxnx 11p06ep1

PannonaJibHbIE BBIPAKEHHUS H uX npe06paBOBaHne :

VYpaBHeHUs U HEPABEHCTBA

KpajgpaTHoe ypaBHEHHE, (bopMyna KOpHePI KBaleaTHOI‘O ypaBHeHux ‘

Teopema Buera

PLU.ICHH@ ypaBHQHHI/I CBOlIS{H.II/IXCS{ K JJUHCHHBIM U KBa}IpaTHI)IM

HpOCTCHIﬂHC ILpO6HO paHI/IOHaJIBHbIe ypaBHeHHﬂ

1
|
|
|

e NS (SRS =1
|
|

['paduueckas Hmepnperaum{ ypaBHEHUH C I[ByMF[ HepeMeHHbIMPl W CHCTEM |
JMHEHHLIX ypaBHEHHUM ¢ JBYMS NepeMeHHbIMM. [IpiMephl peleHus CUCTeM |

l
HETMHEHHBIX ypaBHeHHH c IlByMSI MePEMEHHBIMHU J
s el

Perriene TeKCTOBBIX 3&11aq anre6pauquKnM cn0c060M

qI/ICJ'IOBble HepaBeHCTBa u UX CBOHCTBa

HepchHcmo C OI[HOH HCpeMCHHOPI

PaBHOCl/leHOLTB HepaBeHCTB

HHHGI{HLI‘; HLpaBLHLTBa C OJIHOI/I HepeMCHHOI/I

CHCTCMI)I JIMHEHHBIX HGpaBeHCTB C O,HHOI/I HCpCMeHHOI/I

(DyHKuHH

|
Honxme (byHKupm Obnacthb onpeneneﬂm U MHOXECTBO 3HAYEHHMH 1

¢yuxuuu. CriocoOst 3a11aH1/151 (byHKupm

r pa(bmc (l)yHKIII/H/I ‘ITeHne CBOICTB (byHKulm no e¢ rpaq)m{y

HpnMepm I‘pa(bHKOB (i)yHKIII/II/I OTpamaromnx peaJILHI:Ie IIPOIIECCHI

(DyHKmm OITHCHIBAIOIINE Hp}IMy}O u o6paTHy10 [IPONIOPIMOHAIbHBIE

3aBUCHMOCTH, UX Ipa(bmm

(DyHKIII/IH y = l/v y = lx|
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Pewenne J1p06H0 pauHOHaﬂbHHx ypaBHeHHH

IlpoBepseMbiil YIEMEHT COEPHKAHMUS |

Yucia ¥ BLIYUCIICHUSA

PanmoHajibHbie 4HCIIA, praquHaanble yucia, KOHECYHBIE H 6eCKOHe‘{HLIC‘

JIeCSITHYHBIE JIPpOOH '

MHOKecTEO JeWCTBUTEBHBIX YUCEL, JICI/ICTBI/ITCJ'II:HBIC yrca Kak 6eCKOHe‘{HI>Ie
necaTuuHbie poou. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXIY MHOXKECTBOM |
JefiCTBHTE/ILHBIX YACeT W KOOPIAMHATHOH npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX |

|

qucesa

Apudmerndeckne eHCTBHS C II,eI/ICTBI/ITeJIbHI:IMI/I YUCITIaAMHA t

W3mepenusi, IIpHGJII/I)KeHI/Iﬂ OIICHKH. Pa3MepI>1 06'beI(TOB OprxcafonIero ana,
JUITENIHHOCTEL TIPONIECCOB B OKkpysKatomeM Mmupe. [Ipubnmkénaoe 3HaquHe1
BEAMYMHBL, TOYHOCTH NpuOnuKkenus. OxpyrieHne ducell. IIpukuaka ¥ OleHKa ‘

Pe3yIbTaTOB BHIYUCIICHHAN \

YpapHeHuUs U HepaBeHCTBa

JluneitHoe ypaBHEHHe. Pemmenye ypaBHeHym cno;mmnxcsi K JIMHEHHBIM

1
VpaBHEeHUsI ¢ OLIHOU nepeMeHHon ’
I
1
|
[

KBaleaTﬂoe ypaBHeHHe Pemmenme ypaBHeHHH CBOIlﬂnInxcx K KBaI[paTHBlM

anaa,upen HOE ypaBHeHue HpPIMepLI peleHust ypaBHeHym TpeTLen 7}

'—IETBepTOH cTerneHen pasnomenneM Ha MHOXHUTCIIA

Cuc1eMbl ypaBHEHUH

VpaBHEeHUE C IByMA nepemeHHmMM H ero rpa(bm(

PLLH&HH(, CHCTEM JIB}’X JIMHEHHBIX ypaBHeHym C IlByM}I HepeMeHHLIMH

Perienue cHcTeM IlByX ypaBHeHnn OJIHO U3 KOTOpBIX JuHEeHHoe, a JIpyroe —

B fOpOI/I CTCIICHH

I pa(pnqccxaa umepnpemum{ CHCTEMBbI ypaBHeHnn c IIBYMH l'ICpeMeHHLIMH

Pemeﬂﬂe TEKCTOBBIX 3a;1aq anrerquecmM cnocoGOM

qI/ICIIOBbIC HLpaBGHCTBa U UX CBOMCTBA

PCIHQHI/Ie JIMHEUHBIX HepaBeHCTB C OI_IHOPI HepeMeHHOI/I

PGIIICHHC CHCTEM JIMHEHHBIX HedeeHCTB C OlIHOI/I HepCMeHHOI/I

KBaﬂpaerle HepaBeHCTBa ‘,

I"paduueckast mﬂepnpeTaum{ HepaBeHCTB U CHCTEM HepaBeHCTB ¢ ,uByM;I
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4.2
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NePEMCHHBIMH

OyHKIMu |

e |

Kpanparuanas QyHknus, €€ rpaQuk u CBOUCTBA. Hapa6ona, Koop,unHaTm‘

BepLIMHBI apaboJibl, 0Ch CHMMETPHH napa6om,1

r pa(bmm Q)ynhuun y=kx, y--kx +—b1/1 UX CBOMCTBA

Fpa(buxu (hyHKIHI y k/x ¥y = X1 UX CBOMCTBA

I pa(pnxn (I)ymcuml U HX CBOWCTBA

YucnoBbie MOCIAEA0BATEIIbHOCTH |

Onpcneneum i C10coGH! 3aJaHusl YUCIIOBBIX nocnenoaaTeanocreH 3a11aHue g
MOCNENOBATETBHOCTH peKyppeHTHOPI Q)opMynou u (bopMynon n-ro 4ieHa |

Apudmerrueckas POTrpeccus. (Dopmynm n-ro  4jeHa apnd)MemquKon

mporpeccuu, LyMMbI IICpBbIX nYJICHOB

FeomeTpuqeLkaﬂ nporpeccnﬂ (DOpMyJIBI n-ro  4JIeHa I‘GOMCTpH‘-IeCKOI/I

NPOTPECCHH, CYMMBI neme NYJICHOB

I/Izoopaxcume YJICHOB apmbMeTqucxon u reOMeTpnqecxon nporpeccpm

TOYKAMH Ha KOOpI[HHdTHOI/I MJIOCKOCTH. .HPIHCPIHI:IYI u 3KCHOHCHHH3JII>HBIPI pOCT |
A Sl (e 1
\
|

CHO}KHBIC HpOIIGHTbI



MMPOBEPSIEMbBIE HA OI'3 IO MATEMATHKE TPEBOBAHMS K
PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
NMPOTPAMMbI OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

Kon

POBEPHEMOTO |

TpedoBAHMS

N

(S

[IposepsieMbie TPeOOBAHUA K NPEIMETHBIM Pe3yJibTaTam
0CBOCHUS OCHOBHOM 00pa3oBaTEIbLHOM NPOrPaMMBbI OCHOBHOTO
o6mero obpasosanns na ocuose PIOC

YMeHue onepuposath IMOHATHSAMH: MHOXKECTBO, IMOAMHOKECTBO,
orepanyy  HaX MHOXKCCTBAMM, YMEHHE OICpUpOBaThb ITOHATHIMMU:

rpa, cBs3ubli rpad, JepeBo, LMKI, NPHUMEHSATh HX IIPH PELICHHH

3a)1a4; YMCHUE UCITOJIL30BATh Fpaq)H‘ICCKOC HPeACTaBJICHUE MHOXKECTB |

JUISl ONTHCAHMs peajlbHBIX TPOIECCOB ¥ ABJICHUH, TIPH PEIICHUH 3a/1a4

U3 JpyTUX yqe6m>1x HpeL[MeTOB

YMesue OnepupoBarhb IMOHATUSMH: onpeneneﬂne aKcuoMma, TeopeMa

JIOKA3aTENbCTBO; YMEHME pacrno3HaBaTb HCTHHHBIC U JIOKHBIC

BLICKA3bIBAHMS, NPHBOJUTH MPUMEPHl M KOHTPHPUMEPHI, CTPOUTDH

BBICKa3bIBAHUSA U OTpI/IHaHI’IX BBICKa3bIBAHU I

Vmenne ONEpUPOBATH MOHATUAMM: HaTypam:Hoe YHCIIO, npocme u
COCTABHOE WYHCIO, JEIMMOCTh HaTypallbHBIX YHCEN, MpPU3HAKH

JeNUMOCTH, IEJI0e YMCII0, MOJIYJbh 4YHhciia, OOBIKHOBEHHas ApoOb M

necaTHuHAas JApoOb, CTAHJAPTHBIA BUJ YMCIIA, PAllHOHAIBHOE YHCIIO, |

HPPAIMOHATILHOE  YKCIIO, apu(pMETHYeCKuil KBaJpaTHbIi KOPEHb;
yMeHde — BBITOJHATH  JIEHCTBHS € 9HCIaMH, CpaBHUBaTb U

yuop4aJ049nBaTe 4HKCia, IIPCACTaBIATE YHCIA Ha Koopm/mamoﬁ

[PSIMOH, OKPYTJISITH 9HCIA; YMEHHE JieNiaTh IPHKUAKY H OIEHKY |

pesyiabTara BBLIUMCIICHUN

VMenHe OHLpHpOBaTB TIOHSTUSIMM: CTENEHb C IEIbIM IOKa3aTeseM,
apudMeTHUeCKuil KBaJPATHEI KOPEHb, MHOTOWICH, aireOpandeckas
Jpo0b, TOXKIECTBO; 3HAKOMCTBO C KODHEM HATypalbHOM CTCHEHH
Gonbille eIMHUIGI, YMEHHME BHINONHATH Pacu€Tel MO (popmyram,
peobpazoBaHus  LENbiX, JAPOOHO-PAIlMOHAIBHBIX — BBIPAKCHHH U
BRIDOKECHUH C KOPHSMH, PA3/0JKEHHE MHOTOUWICHA HA MHOXHTEIH, B
TOM uH@clie ¢ WCIoib3oBaHMeM (OpMyJsl PasHOCTH KBaJApaToB U

KBajapara CYMMI:-I u paBHO(.TPl

VMLHHL OﬂepHpOBaTb IOHATHAMHU: YHUCIIOBOEC paBeHCTBO ypaBHeHHe C

i
|
|
|
!
|
\

\
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OJIHOM  TIEPEMEHHOW, YHCIIOBOE HepaBeﬁCTBo, HepaBeHCTBO c|
IEPEMEHHOM; YMEHHE pellaTh JMHEHHBIC W KBaJpaTHbIC YPaBHECHHI,
JPOGHO-PAIIHOHATIBHBIC YPABHEHUSI C OJHOH NEPEMEHHOM, CHCTEMBI |
JIBYX NUHEHHBIX YPABHEHHH, JMHEHHbIC HEPABEHCTBA M UX CHCTEMBI, |
KBa/paTHRIE ¥  JPOOHO-pAllMOHANLHBIE HEPABEHCTBA C  OJHOM |
nepeMeHHoM, B TOM YMCIIE IIPY PELICHAH 3aa4 U3 IPYTHX NPEAMETOB 1
W OpaKTUYECKHX 3a]a4; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
NPSMYIO U KOOPJAMHATHYIO IUIOCKOCTH JUIsl M300paXKeHHUs PeIIeHUH

ypaBne}mn HepaBeHCTB " CUCTEM

YMeHnne OneprpoBaTh MOHATUAMMU: (byHKm/m rpa(bm( (byHKulm Hynn
GyHKIUH, TIPOMEKY TKH 3HAKOTIOCTOSHCTBA, MIPOMEKYTKH

BO3pacTatusi, Y6BIB3.HPI$I, HauOoJIbIICe W HAWMEHBIICE 3HAYCHUS

GyHKIMHY; yMEHHue OTepupoBaTh TIOHSTHSIMHU: npsivMast
IIPONOPIHOHATBHOCTE, JMHEeHHas (QYHKIMS, KBaApaTHuHas QyHKIHSL, |
o6parHas NPONOPIMOHAIBHOCTb, Tapabona, runepbona; ymeHHe 1
crpouTs rpadukn QyHKIMIA, HCTIOTB30BaTh TPAQUKH 11 ONpe/eIeH s ‘
CBOMCTB IIPOIECCOB M 3aBUCUMOCTEH, JUIs PEIICHUS 3aJa4 U3 APYTHX ‘
yueGHBIX NPEJAMETOB U  peanbHOW JKM3HH, YMCHHE BBIpaXaTb i

(I)OpMy JlaMH 3aBHCHMOCTH MC)KIly BEIIMYHMHAMHA

{
VmMenne OHCpI/IpOBaTb TTOHATUAMH: HOCJIGIIOB&TCJILHOCTI: ‘
1
|

apuMeTHUeCKass W TEOMETpPHUYECKas  MPOrPecCHH;  yMEHHME
MCITOTBE30BaTh CBOWCTBA NOCTENOBATEILHOCTEH, GOPMYIBI CYMMBI H |
o61ero 4jieHa MpH peuIeHUH 3ajad, B TOM YHCIe 3a/1a4 U3 JApYrux

y‘[COHI)IX HpeﬂMeTOB 41 peam:ﬂou KU3HHA !

Vmenne pemiars 3aJa4ydl pa3HbIX THIIOB (B TOM YHCJIE Ha l'IpOI.IeHTbI
J0JM ¥ YacTW, JBHKEHHe, padoTy, IIEHy TOBapoB M CTOMMOCTb

HOKYIIOK U YCJIYT, HAJIOTH, 3aJa491 13 obnacTu YIIpaBJICHUs JIMYHBIMHA 1

ceMelnnIMH  (DUHAHCAMH);  YMEHHE  COCTaBJSITb  BBIPAXKCHHI,

|

ypaBHEHuUs, HEPaBEHCTBA M CHUCTEMBI [0 YCJOBHIO  3a/Ia4H, \
MCCIIEI0BATh TIONYYCHHOE pPEIieHHe W OLEHHMBATh MPaBIONOJI00HOCTS |

MMOJIY9CHHBIX pL3y.TlI>TaTOB

Vmenue OHepI/I})OBaTB TOHSATHSIMH: (burypa TOYKA, 0Tpe301< npoaﬂ

Jy4, JIoOMaHas, yroj, MHOTOYI'OJIbHUK, TPEYroJIbHUK, paBH06ellpCHHLII/I

M PABHOCTOPOHHUU TPEYTOJbHUKH, MPSIMOYTOJIBHBIH TPEYroNbHUK,

MCZiHaHa, 6HCLCKTpI/Ica " BBICOTaA TpGerHLHHKa quprexyroanHK
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11

12

napajiesiorpaMm,  pomo, VIIpS{MO}}FOIIBIV{I/IK,V KBéixpa"; 7 Tpanel_u;m
OKPYKHOCTH, KPYT, KacaTeabHas, 3HaKOMCTBO C IPOCTPAaHCTBEHHBIMH
durypavi; yMeHHe peluath 3ajaud, B TOM UHCIE U3 MOBCE/IHEBHOM
JKM3HH, HA HAXOMICHME T'€OMETPHUYECKHX BEIIMYUH C IPUMEHEHHEM

M3y4YEHHBIX CBOUCTB QUryp u (baKTOB

VMeHue OnepupoBaTh MOHATHIMU! paBeHCTBO (bnryp, paBCHCTBOi
TPEeyIOJLHAKOB; TapajuIebHOCTh M TePHEHIMKYIISPHOCTD np;mmx,}
YroJ MeXIAy [PAMBIMH, [EPIEHMKYIIP, HAKJIOHHAS, IPOCKIHS, |
noso6ue Guryp, nogo0HbIE TPEYTOJIbHUKH, CHMMETPUS OTHOCHTENIEHO
TOYKH W TIPAMOIf; YMEHHE pAclo3HABaTh PABEHCTBO, CHMMETPHIO H
nos106ue Guryp, napauieIbHOCTh M NEPHEHANKYIAPHOCTh NPAMbBIX B

OKpYy )Kd[()llleM MI/IpC

|
YMC}me onepnposaﬂ) MOHATHSAMH: JUIMHA, paccroxﬂﬁ;fyrruén’ ‘[
(BeMuMHA YL, CHHYC M KOCHHYC YIJIa TPEYrOJIbHHKa), IUIOINa/b; ;
yMEHHE OLEHMBATH Pa3Mephl MPEJIMETOB U 00BEKTOB B OKPYXKAKOLIEM
MHpE; yMEHHE [pPUMEHATh (OpMyJbl IIEpEMETpa ¥ Lo
MHOTOYTOJIGHUKOB, JUIMHBI OKPYXXHOCTH M IIIOIAIX Kpyra, obBpeMa
NPAMOYTOJIBHOTO [apajuieNienune/a; yMCeHHEe NPHUMEHATh NPU3HAKH
paBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TPUTOHOMETPHYECKHE COOTHOLICHHUS — JUIA

BBLIVHUCIICHUA JJIAH, pdCCTOﬂHI/II/l I'IJIOIJJ,aI[CI/I

VmMenue n306pa>1<aTb IUIOCKHE qmrypbl 0 HX KOM6I/IHaI_II/Il/I1
[IPOCTPAHCTREHHBIE (DUIYPhI OT pPYKH, € IOMOIIBIO HEPTEKHBIX |
MHCTPYMEHTOB M 9JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY HIH

(,I/IMBOIH;HOMy OIMUCAHNIO |

YmMenue onepupOBaTb ‘HO}ilS{TI/ISIMIV/I"Ih npﬂMoyroanaﬂ cucrema
KOOD/IMHAT; KOODJWHATHI ~TOYKHM, BEKTOp, CyMMa BEKTOPOB, |
IIPOM3BE/ICHHE BEKTOPA HA YMCIIO, CKAISIPHOE POU3BEICHAE BEKTOPOB;
yMEHHE KCMOJB30BaTh BEKTOPBI M KOOPAHHATHL JUIS MPE/ICTaBICHHS
JAHHBIX M PeIICHWsl 3aja4, B TOM 4YHC/IE H3 APYrHX Y4YEOHBIX

H})GHMCTOB 48 pea.HbHOl/I HKHU3HU

Vmenue onepnpOBaTb TIOHSITHSIMU: CTon6nKOBLIe U prrosme
juarpavMMel,  TabiuIpl,  cpejHee  apu(METHYECKOe, — Me/uaHa,
nauGosbiiee U HaUMEHbIIEEe 3HAYCHHs, pa3Max YMCIOBOro Hadopa; |

yMeHue ~ M3BIEKATh, MHTEPIPETHPOBATH U npeo6pa3013mBaTb\
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WHOPMAIHIO, HpCIICTaBJICHHYIO B Ta6JIHuax i Ha nnarpaMMax,

OTpaXarOmyr CcBOiicTBA U XapaKTCePUCTUKN peaIbHbIX IIPOIECCOB H

SIRJICHUI; YMEHUE pacno3HaBaThb U3MCHYUBLIC BCJIIMYHHBI B

OKPY3KaroIeM ane

Ymenne OHCpIrIpOBaTb TOHSTUSIMHU: cnyqangm OIIBIT (cnyanHLmi
SKCIEPUMEHT), OJIEMEHTapHOe COObITHE  (DJIeMEHTAapHBINH choa)'
C/Iy4aifHOTO OMbiTa, CiIydaiflHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOIUTh BEPOSTHOCTH ClydaliHbIX COOBITHA B ONBITaX C |
PABHOBO3MOYHBIMEL DJIEMEHTApPHBIMU  COOBITHSIMH; YMCHHE pellaTh

3a/1dau METOJOM OPraHru30BaHHOTO nepe60pa U ¢ HUCIOJIB30BAHHUCM

[paBMia yMHOXKEHHs; YMEHHE OLCHHBATH BEPOSTHOCTH DPEANbHBIX
cOOLITHIT U SIBJIEHUH, ITOHUMATh POJIb MPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHRIX COOBITHI B OKPYXalOMIeM MHpe ¥ B IKM3HH;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YUCEN U €0 pOJIBIO B MACCOBBIX SABJICHHUSIX

yMCHl/Ie BLIGI/IpaTI) HOJIXOIISIHII/II/I I/I3y‘I€HHHI/I METOJ 1A pemean

3a1aui, TPUBOIAUTL MIPHMCPHI MaTeMaTUYCCKUX SaKOHOMepHOCTeI/I B
NPUPOIC W XA3HHU, pacro3HaBaTb NPOSIBJICHUE 3aKOHOB MAaTCMAaTHKH B
HCKYCCTBE, ONUCHIBATL  OTJACJ/IBHBIC BBIAIOUIHUECA  PE3YJIbTAThI,
[OJIYYEHHBIC B XOAC pPa3sBUTHA MaTeMaTHKH KakK HayKd, IMPUBOJAUTH

IIPUMEPBI MATEMATHYECKUX OTKPBITHH U MX ABTOPOB B OTE€YECTBEHHOM

n BCLMPIpHOI/I uc FOp{/II/I



HEPEYEHb 3JIEMEHTOB COAEPKAHNMS, [IPOBEPSIEMBIX HA O
MO MATEMATHUKE

Kon
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1.2
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4.1
4.2

Pemienue TCKCTOBBIX 3a/1a4

IIposepsiempbiii 31eMeHT cogepkanus

Yucna v Berauciaenus

HaTypanLHme H LeJIbIe YHCIIa. HpmHaKn JIETMMOCTH IEJIBIX YHCETT

i

|

O6I>IKHOB€HHBIC U JIECATHYHBIE 11p061/1, npoueHTH 6eCK0HeqHI,1e1
|

\

NEPHOAMUECKHUE JIPOOH

. |
PaunonaisHrie  umena. Apnd)MeTqucxne onepauym c paHHOHaananmJ‘

YHUCJIaMH
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Ilenue " npoGuo-paunonaanHe HepaBeHCTBa CHCTCMBI " COBOKyrIHOCTPI

HEPABCHCTB
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HOCHC}IOB&TCHBHOCTI/I, CrocoObI 3a/{aHusl IIOCIIeI0BATE/IBHOCTEN

ApudMernueckas M TeOMETpHYECKas MPOrPECCHH. CDopMyJIa cnomm;rxI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3ZOBATEJIBHOI'O ITPOLECCA
OBSBATEJbHBIE YYEBHBIE MATEPHUAJIBI AJIsl YHEHUKA
* Maremaruka. Anre6pa: 7-if kitace: 6a30Bblit ypoBeHs: y4eOHuK; 15-e uznanue,
nepepadorannoe Maxapsries 10.H., Munmrox H.I'., Hemkos K., u Ap.; oA
penaxkuuen Tensskosckoro C.A. AxuuosepHoe o6mectBo «M31arenbcTBO
«IIpoceeuienue

* Maremaruka. AnreGpa: 8-it knacc: 6a30Bblit YPOBEHb: yueOHHK; 16-¢ uznanue,
nepepaborannoe Maxapsides 10.H., Munmox H.I'., Hemkos K.U. u Ap.; TOA
penaxuueii Tensikosckoro C.A. AKIHOHepHOE 0011ecTBO «M3marenseTBo
«lIpocemenney

* Matemaruka. Anre6pa: 9-if knacc: 6a30BbIii YPOBeHb: yueOHUK; 15-¢ u3nanue,
nepepaborannoe Makapsiues F0.H., Muumiok H.I'., Hemkos K., u Jp.; moJ
penaxnueii Teasikosekoro C.A. AkuronepHoe o6imecTso «M3aTeseTso-
«IIpoceenienne»

* Maremaruka. BeposTHoCTS  cTaticTHKa: 7 - 9-€ KIacchl: Ga30BbIi YPOBEHB:
y4ebHuk: B 2 yactsix; 1-oe uzganue Bricoukuii N.P., Slmenxo U.B.; mox
penaxuueit Amenko M.B. Axunoneproe o6mectso «M3narenserso
«IIpocaeienne»

METOJMYECKHE MATEPHUAJIBI JIIS1 YYUTEJIS

® I/IH(popMauHOHHQ~Meronuqécxoe MIHCBEMO 00 0COOEHHOCTSX TIPeroJaBaHus
yqebHoro npeamera «Marematukans 2025/2026 yueGHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

® Meroguyeckue pekoMEHAALME O CO3AHHIO KJIACCOB TEXHOIOIMYECKOrO I
CCTECTBCHHO-HAYYHOr0 NPOQHIIEH U KIACCOB C yIITyGIeHHBIM H3ydeHHEM
MaTeMaTHKH, GM3UKH, XUMUH, GHOJIOTMH B 061Ie06pa30BaTEBHBIX
OPraHU3aLHAX C UCTIONB30BAHHEM HH(PACTPYKTYPBI, CO3AaHHOM B paMKax
HallHoHaIbHOTO npoekTa «Obpaszosanue» (Ksantopuymsi, IT-xy051, Touku
pocta u np.) (2025 r.)https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i en profilej 2025.pdf

* COOpHHMK THIOBBIX 3a[aHMi ISt TEKYLIETo OLEHUBAHUS T10 y4eOHBIM
npeameram «Matematuka» u «Mupopmatukay. (2024
r.)https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika 2024.pdf

® Meroguueckue peKoOMeHAALUH. Cuenapyuu KOMILIEKTOB y4eGHBIX 3a1aHMii-
KOHTEKCTHBIX 3a/1a4 K y4eOHOMY Kypcy «BeposTHOCTb M CTATUCTHKAY. 7
knacc (2024 r.)https://edsoo.ru/wp-
content/uploads/2024/12/mr verovatnost i statistika komplekty uchebny
h_zadanij 2024.pdf
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HU®POBLIE OBPA30OBATEJIbBHBIE PECYPCbI U PECYPCbI
CETHA UHTEPHET
. bubmiorexal [OKhttps://m.edsoo.ru/
. https://uchitelya.com/matématika/
https://urok.1sept.ru/
. https://resh.edu.ru/
. https://4ege.ru/gia-matematika/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTidpukat 23033176675575135320773018366393211715967786173
Bnageney Yy naitkuHa Cadpypa XanuiiMosHa

OeicTevTened C 28.07.2026 no 28.07.2027



http://www.tcpdf.org

		2026-10-15T19:08:10+0500




