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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

81 IT
PHMEPI IPAQHKOB, 3ATAHHBIX (OpMyTaMn https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHbBIX (HOpMyTIaMu
83 Urenue rpadMKoOB peanbHbIX 3aBUCUMOCTEH bubmmorexa [TOK
P P https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB peabHbIX 3aBUCUMOCTEH
bu6nmmoreka [JOK
85 Tonsmie dywiciun https://m.edsoo.ru/7f41ef06
86 I'paduk pysakumm
. . bubnuorexa [IOK
87 CroticTsa dymKumii https://m.edsoo.ru/7f411078
N N bubmuoreka [JOK
88 CroficTea QynKumii https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Juseinas QyHKuma https://m.edsoo.ru/7f427282
. bubmuoreka [JOK
%0 Jluneiinas pymkuus https://m.edsoo.ru/7f427412
N bubnuorexa [JOK
91 ITocTpoenue rpaduka TuHeHHON QyHKIIMH hitps://m.cdsoo.rw/7f426d 1 e
92 [Toctpoenue rpaduka TuHeHHON QyHKIMM
93 I'paduk pynkumn y =[x|
94 I'padux pyHkunm y =[x|
Kontposnbnast pabora o teme "KoopauHaTsl
95 Ur ZE)HKH o pHK un'" / Bee occnﬁrc)lfas{ Bubmmorexa LIOK
P - YRR p https://m.edsoo.ru/7f41f50a
poBepoyHas pabora
96 Hrorosast koHTpOIbHAs paboTa / bubnmnorexa [JOK

Bcepoccuiickas mpoBepouHas padboTa

https://m.edsoo.ru/7f429c6¢




HOBTOpeHI/Ie OCHOBHBIX IIOHATHI U METOI0B

97 . 1
Kypca 7 kiacca, 00001IeHre 3HaHUH
08 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB | bubnnoreka [JOK
Kypca 7 kiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f429f32
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bu6nuoreka [IOK
99 . 1
Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB |
Kypca 7 kiacca, 00001ieHne 3HaHU
IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB bubnnoreka [JOK
101 . 1
Kypca 7 kiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB | bu6nuoreka [IOK
Kypca 7 kiacca, 000011eHe 3HaHui https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I1O0 102

[NPOTPAMME




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 HEPAaBEHCTBA U UX CHCTEM Ha YUCIOBOM
. https://m.edsoo.ru/7f42¢9e¢4
psIMON
%) KonTponbHas pabota mo Temam
"HepaBenctBa. CucteMsl ypaBHEHUI"
83 [Tonarue GpyHKIUN bubmorexa [OK
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 CoiicTBa (yHKIIUH, UX OTOOpakeHHE Ha
rpaduke
88 UreHue u noctpoeHue rpapukoB GyHKIUN
29 ITpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX PeaTbHbBIE MPOIECCHI
OYHKIHMH, OMHCHIBAIOLINE MPAMYIO U
90 06y aTHYIO MPOTO I_II/IOHaJ'IBHF;Ie ’ bubmmorera [IOK
PATHYIO TIPOTIOP https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpapuKu
91 I'unep6ona
92 l'unep6omna bubmuoreka [JOK
https://m.edsoo.ru/7f4343e2
bu6mmorexa [IOK
93 I'paduk pynkum y = x>
pacpux pynicuunit y https://m.edsoo.ru/7f434572
Oyukmuu y =x2, y = x3, y = Vx, y = [X[;
Y Y Y Y Y . i bu6mmorexa [IOK
94 rpaduyeckoe perieHue ypaBHeHu i 1

CHCTEM YpaBHEHUI

https://m.edsoo.ru/7f434d38




HOBTOpCHI/Ie OCHOBHBIX IIOHATHH U
MCTOHOB KypCOB Tus KJ1aCCOB,

bu6nmmoreka [JOK

95 1
o0o6menne 3nanuii / Beepoccutickas https://m.edsoo.ru/7f4371aa
IIpoBepoyHas pabora
96 HTorosast KOHTpoOJIbHAs paboTa / | bubnnoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJO0B KypcOB 7 U 8 KJIaCCOB, 1
0000111eHNe 3HaHU I
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6mmoreka [IOK
98 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
0000111eHNe 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bu6nmoreka [JOK
99 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011eHe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6nmoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
00o0011eHNe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6nmmoreka [JOK
101 METOJI0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011eHIe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmoreka [IOK
102 METOJIOB KypcOB 7 U 8 KJIacCOB, 1

0000111eHNE 3HAHUNA

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

OBIIEE KOJJMYECTBO YACOB I10
I[TPOTPAMME

102




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







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon
nposep .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
FEMOTO o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Yucna 1 BBIYUCICHUS
. BbimonHATh, coderas YCTHBIE M NHCBMEHHbIE NPHEMBI, apudmMeTHueckue
' JICMCTBHUS C pallMOHAJIBHBIMU YU CIaMHU
Haxonuth 3Ha4YeHHWs] YHUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIe
1.2 crocoObl M MNpPUEMBl  BBIUMCIEHHUS 3HAYEHUH JApPOOHBIX BBIPAKEHUH,
coJiepKaliux OObIKHOBEHHBIC U JIECATUYHBIEC IpoOU
[lepexonuTe OT 0AHON (OPMBI 3aIIUCH YUCEN K APYroil (mpeoOpa3oBHIBATh
1.3 JNECATHUYHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO APOOb)
1.4 CpaBHUBaTh U YIOPSAI0UYMBATh PALIMOHAIBHBIE YHCIIA
1.5 OKpyriarh yncia
BbINONMHATE NPUKUAKY U OLICHKY PE3yJIbTaTa BBIYMCIICHUM, OLICHKY 3HAYCHUI
1.6 YUCJIOBBIX  BBIPAXKEHUU. BBINOMHATH  JEHUCTBHUS €O  CTENEHSIMU  C
HaTypaJIbHbIMU 110Ka3aTEIIMU
17 [IpumeHATs NpU3HAKY AETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HAaTYpaJIbHbIX
' yucen
Pemate NpakTHUKO-OPUEHTUPOBAHHBIE 3aJauM, CBSA3aHHbIE C OTHOILLIEHHUEM
13 BEJIMYMH, IPOIOPLUHUOHAIBHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBAThH
' pe3yJIbTaThl pELICHUs 3a7a4 C Y4YETOM OrpPAaHUYCHHH, CBA3aHHBIX CO
CBOWCTBAaMH paccMaTpPUBAEMBbIX OOBEKTOB
2 Anrebpanyeckue BhIPaKECHUS
1 Hcnonp3oBate areOpandecKyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTD €&

B IIPOLIECCE OCBOCHHS Y4eOHOTr0 MaTepHraia




Haxomute 3HadeHuss OyKBEHHBIX BBIPDOKCHHH TNPU 3aJaHHBIX 3HAYCHHSIX

2.2
IIEPEMEHHBIX
53 BeinonsATe npeoOpa3oBaHus LEI0r0 BEIPAXKEHNSI B MHOTOWIEH IIPUBEACHUEM
' NOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
)4 BbINONHATE YMHOXXEHHE OJHOWIEHAa HAa MHOIOYWIEH M MHOIOWIEHAa Ha
' MHOT'O4JIEH, IPUMEHATh (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTU
OcCyIlecTBIATh  Pa3lIOKEHHE MHOTOWICHOB HAa MHOXHMTEIU C ITOMOULIBIO
2.5 BBIHECCHHMSI 332 CKOOKM OOIIEro MHOMHUTENS, TIPYNIUPOBKH CIIAaTraeMbIX,
pUMEHEeHUs GOPMYIT COKPALLIEHHOTO YMHOXKEHUS
Y [TpuMensaTh peoOpa3oBaHUsl MHOTOWIEHOB JUIsl PELICHUs pa3iMyHbIX 33734
' U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKU
57 Hcnonb30Barh CBOMCTBA CTENEHEW C HATypaJIbHBIMU IIOKA3aTENAMHU IS
' peoOpa30BaHus BbIPAXKEHUN
3 VYpaBHEHMs U HEPABEHCTBA
Pewats yMHEHHbIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHsSA IIpaBUia
3.1 Iepexo/la OT MCXOJHOTO YpPaBHEHHs K DPAaBHOCUIBHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTh TpaduuecKkue METOIbI MPH PELICHUN JTUHEHHBIX YPaBHEHUN U HX
' CUCTEM
13 [TonOupars npumepsl nap YUCeN, SABIAIOLIMXCS PELICHUEM JIMHEHHOro
. YPaBHEHHUS C IBYMs [IEPEMEHHBIMU
CTtpouTh B KOOPAMHATHOHN TIOCKOCTH I'pauK JIMHEHHOTO yPaBHEHHUS C IBYMS
3.4 INEPEMEHHBIMM; TOJIB3YSCh TIpapUKOM, NPUBOAUTH IPUMEPHl PpEIICHUS
YpaBHEHHUS
35 Pemats cuctemsl 1ByX JIMHEWHBIX YpaBHEHHUI C JByMs IEPEMEHHBIMU, B TOM
' yucie rpadpu4ecku
CocraBnATh M pelars JUHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBHUIO 3aJaud, HHTEPIPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHbIN pe3ysbTarT
4 Koopaunate! u rpadpuku. @yHKIIUN
N300pakaTh Ha KOOPJMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
4.1 KOOpAMHATaM, JIyud, OTPE3KH, MHTEpBalbl, 3alUCBhIBATH YHCIIOBBIC
IIPOMEXYTKH Ha aJIreOpanveckoM sI3bIKe
4.2 Otmedats B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIAUHATaM




4.3 Crpouts rpaduku TuHeHHbIX QyHKIHNA. CTpouTh TpaduK QyHKIUHU Y = [X|
OnuceiBaTh € TMOMOIIBIO (YHKIMHA W3BECTHBIE 3aBHCUMOCTH  MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PacCTOSIHUE, 1IEHY, KOJUYECTBO, CTOUMOCTD,
IPOU3BOIUTEILHOCTD, BpeMs, 00bEM PabOThI
4.5 Haxoauts 3HaueHune QyHKINH 110 3HAYCHUIO €€ apryMeHTa
[Nonumath rpaduueckuii crocod MpeACTaBICHUS M aHalu3a HWHGOpMAIHH,
4.6 U3BJICKaTh WM HWHTEPIPETUPOBATh HHGOPMAIMIO M3 TPAPHUKOB peaTbHBIX
IPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon
nposep .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
HEMOTO 00pa3oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 Uwucna v BBIYUCIICHUS
Hcnonb30BaTh HayalbHbIE NPEACTABICHUS O MHOXECTBE JAEHCTBUTEIbHBIX
1.1 qyucen Ui CpPaBHEHMs, OKpYIJIEHMsI M  BBIYMCIEHUH, HW300paxkarb
JeMCTBUTENbHBIC YNCIIa TOYKAMH HAa KOOPIAUHATHOM IPAMOii
IIpuMeHATh TOHATHE apUPMETUUYECKOIO KBAJIPAaTHOIO KOPHs, HAXOIWUTh
1o KBaJpaTHbIE KOPHHU, HCIOJB3Ysl TPU HEOOXOAMMOCTU  KaJbKYJISATOD,
' BBINOJIHATH NPE00pa30BaHMsl BBIPAXKEHUH, COACPIKALINX KBaJpaTHbIE KOPHH,
HCIIONIb3Ysl CBOMCTBA KOpHEH
13 Hcnonp30Bathk 3amucy OOJNBIIMX M MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
' npoOelt u crenenert yncna 10
2 AnreOpandeckue BhIpaKCHUS
51 IIpuMeHATH MOHATHE CTENEHM C LEeJIbIM I10Ka3aTelieM, BbIIOIHATh
' peoOpa3oBaHus BBIPAKEHUM, COAEPIKALINX CTENIEHH € LeJIbIM II0Ka3aTeneM
BbINONMHATE TOXKIECTBEHHBIE NPEOOpPa30BaHUs PALMOHAIBHBIX BbIPAXKEHUI
2.2 Ha OCHOBE IIPaBUJ JAECWCTBUHM HAJ MHOTOWIEHAMU M alreOpandyecKUMH
TPOOSMH
2.3 PackianpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIN
24 ITpuMeHnsATH peoOpazoBaHMsl BBIPAKEHUN U1 pEIIEHUs Pa3INYHbIX 33734 U3




MaTeMaTUKH, CMEXXHBIX IPEAMETOB, U3 PEATbHOMN MPaKTHKH
3 VYpaBHEHMSI U HEPABEHCTBA
11 Pemate nuHelHbIe, KBaJpaTHbIE YpPaBHEHUS M PALMOHAIbHBIC ypaBHEHHS,
' CBOJSIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMs [IEPEMEHHBIMU
ITpoBoauTH MpoCTEHIINe UCCIENOBAaHUS YPABHEHUN U CUCTEM YpaBHEHHM, B
35 TOM 4YHCJIE€ C MPUMEHEHUEM TrpadUvecKUX IMpeICTaBlIeHUH (yCTaHABIUBATh,
' UMeeT JIM ypaBHEHHME WJIM CHCTEMa ypaBHEHMU pEIICHHs, €CIH HMEET, TO
CKOJIBKO, Y IIpOYEe)
Ilepexoaute OT ciioBecCHOH (opMynupoBKH 3afauu K e€ anreOpanyeckon
13 MOJICJIN C TOMOIIBIO COCTABJICHHS YPaBHEHUS WJIM CHUCTEMBl ypaBHEHHIH,
' MHTEPIPETUPOBATE B COOTBETCTBHUM C KOHTEKCTOM 3a/1a4M IOJTY4EHHBIH
pe3ynbTar
IIpuMeHsATH CBOWCTBA 4YMCIOBBIX HEPABEHCTB [UIs CPaBHEHMs, OLICHKH,
14 pelaTh JUHEWHbIe HEPABEHCTBA C OJJHON NEPEMEHHON U UX CUCTEMBI, JaBaTh
' rpadMuecKy0 HIUTFOCTPAIMI0O MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMBI
HEpPaBEHCTB
4 OyHKIUU
IToHumaTh U UCHONB30BaTh (YHKIHMOHAIBHBIE MOHATHS U SA3bIK (TEPMMHBI,
4.1 CHMBOJIMYECKHE 0003HAueHHs), OINpENeNATh 3HAueHHWE (QYHKUUU 110
3HAYEHUIO apIyMEHTa, OIIPeeIATh CBOMCTBA (PyHKIUM 110 € TpaduKy
Ctpoutb rpaMKu 37€MEHTapHBIX QYyHKLIUI BUA:
=/
4.2 y
kix
, ¥ =X%, y =X y = [X|, onuchIBaTh CBOWCTBA YUCIOBON (DYHKIMU 1O €€ rpaduKy
9 KIIACC
Koxa
nposepsie .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
Moro 0o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTa
Ta




Yucna 1 BEIUMCIIEHUS

1.1

CpaBHI/IBaTB U YIIOpAOOYMBATH pAallMOHAJIBHBIC 1 UPppAallMOHAJIBHBIC YHClIa

BrImmonaaTs apI/I(l)MeTI/I‘ICCKI/Ie I[CﬁCTBPISI C paluOHAJIbHBIMHU 4YHCJIaMU,

1.2 couerass YCTHbIE M IIHCBMEHHBIE IPUEMBI, BBIIOJIHATH BBIYUCICHHSA C
MPPaLMOHAIBHBIMU YU CIIAMU
13 Haxoguth 3HaueHUs CTENEHEW € LEIbIMUA IIOKa3aTelsIMM M KOPHEH,
. BBIUNCIIATh 3HAYECHUS YMCIOBBIX BBIPAXKCHUM
14 OKpyrisiTh [EHCTBUTENBHBIE YHNCIA, BBIIOJIHATH IPUKHUIKY pe3yjbTaTa
. BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPaKCHHUN
2 VYpaBHEeHUS U HEPABEHCTBA
51 Pemats nuHeliHble W KBaJpaTHbIE YpaBHEHUS, YPaBHEHMs, CBOJSIIMECS K
' HUM, NIPOCTEUIINE TPOOHO-PALIMOHAIbHBIE YPABHEHUS
Pemwats cuctemel ABYyX JIMHEMHBIX YPaBHEHHHM C JIBYyMs IIEPEMEHHBIMU U
2.2 CUCTEMBl [BYX YpPAaBHEHMH, B KOTOpPBIX OJHO YpaBHEHHUE HE SBISIETCA
JIMHENHBIM
Pemate TekCTOBBIE 3agaud anreOpauyeckuM CIOCOOOM C IOMOIIBIO
23 COCTaBJICHUS YPAaBHEHUA MM CUCTEMBl [BYX YPAaBHCHMM C JABYMs
IIEPEMEHHBIMU
[IpoBOaUTH MpoOCTEMIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM YpaBHEHUH, B
)4 TOM YHCJIE C NPUMEHEHUEM TIpapUuecKux IMpeAcTaBIeHUN (Hampumep,
. yCTaHABIMBATh, UMEET JIM YpaBHEHUE WJIM CUCTEMa ypaBHEHUH peELIEHUS,
€CJIM UMEET, TO CKOJIBKO)
Pemats nMHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarhb
2.5 pelIeHuEe HEpPaBEHCTB HAa YMCIOBOM IIPSAMOM, 3allMCHIBATh PpEIIEHUE C
IIOMOLIBbIO CUMBOJIOB
Pematp cucreMbpl JIMHEMHBIX ~HEPAaBEHCTB, CHUCTEMbl HEPaBEHCTB,
Y BKJIIOYAOIME KBAJPAaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIEHHE CHCTEMBI
. HEPAaBEHCTB HAa YHCIOBOM IPSAMOW, 3alMCBIBATh PEIICHHUE C IIOMOILIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3JINYHBIX 33124
3 OYHKIIU
3.1 Pacno3naBate (QyHKUMH HM3Y4eHHBIX BHIOB. [loka3piBaTh CXeMaTUYECKH




pacroyio)keHue Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHKIHMHA BHIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUI

K03(PUITMEHTOB, ONUCHIBATH CBOMCTBA (PYHKITUI

Iloka3eiBaTh CXEeMaTUYCCKU PACIIOJIOKCHHUEC Ha KOOpI[HHaTHOfI IIJIOCKOCTH

2 rpadukoB QpyHKIMI BUIa y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (DYyHKIMN
33 Crpouth 1 M300paxarb CXeMaTUUYEeCKU IpaUKU KBaJPATUYHBIX (DYHKIUIM,
' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIMHA IO UX TpapuKam
34 Pacnio3naBath KBagpaTHUHYIO (PYHKLHUIO IO GOpMyIie, IPUBOAUTH IPUMEPHI
' KBaJPaTUYHBIX (PYHKIUI U3 peaabHOMN KU3HHU, (PU3UKH, TEOMETPHH
4 Apudmernueckasi 1 reOMETpUIECcKasi IpOrpeccuu
i1 Pacno3HaBaTh apu(MeTHUECKyl0 U TE€OMETPHUYECKYI0 IPOTrpecCud Ipu
. Pa3HBIX crIoco0ax 3aaaHus
BBINONHATE  BBIUMCIEHHMS C HCHOJb30BaHMEM (OpMyJd #-TO  4JIeHa
4.2 apuMETUYECKOH W TEOMETPUYECKOM MPOTrPecCHii, CYMMBI IIE€PBHIX n
YWIEHOB
3 N300paxkaTh wiI€HBI MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
' IJIOCKOCTH
Pematp 3amaum, cBA3aHHBIE C YHCIOBBIMU IOCIEA0BATENbHOCTSIMHU, B TOM
4.4 YyHuClie 3aJaud U3 pEeaJlbHOM JKU3HM (C MCIONb30BAaHUEM KalIbKYJISATOpA,

U(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 Umucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXO] OT OJIHOHN (OpMBI 3amucu
1.1 npobeit k apyroil. lloHATHe palMOHaNbHOIO 4YHUCIA, 3alHUCh, CpPaBHEHUE,
YHOPSAOYMBAHUE PAITMOHATIBHBIX YHCE
1o Apudmernueckue AeMCTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pernienue 3agau u3
' peasIbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 Crenenb C HaTypaJbHBIM [IOKa3aTejeM: OIpeleieHue, Mpeodpa3oBaHue
' BBIPOXKCHUI Ha OCHOBE ONPEIENCHNUs, 3alUCh OOIBIINX YUCE
14 [TporeHTsI, 3aMuch MPOILIEHTOB B BUIE IPOOH U JPOOH B BHJIE MIPOLIEHTOB. TpH
' OCHOBHBIE 3a/1a4M Ha MIPOLIEHTHI, PEeLICHUE 33/1a4 U3 PeajbHON MPaKTUKU
s [IpumeHeHne MNpPU3HAKOB  JCIUMOCTH, PAa3lIOKEHHE Ha  MHOMKUTEIH
' HaTypaJbHBIX YHCET
L6 Peanbubie  3aBucMMOCTH, B TOM  4ucie TpsiMas ©  oOpaTHas
' MIPOMOPLUOHATIBHOCTH
2 Anrebpandeckue BoIpaKeHUS
51 [lepemenHble, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOM. JlomycTumsie
' 3HAUYEHMSI IEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXKIY BEIMYMHAMU B BHAC (OPMYIIBIL.
' Brruncnenus o gopmynam
)3 [IpeoOpa3oBanue  OyKBEHHBIX  BBIPDOKEHUN,  TOXKJIECTBEHHO  paBHBIC
' BBIPKCHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
2 Opnnounensl 1 MHOTOWIEeHbl. CTeneHb MHOTOWIeHA. ClioKeHUE, BHIYUTAHUE,
' YMHOXEHUE MHOTOYJICHOB
Y DopMyJIbl COKPAIEHHOTO YMHOXKEHHUSI: KBaApaT CyMMbI M KBaJpaT Pa3HOCTH.
' dopmya pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOXKHUTEIH
3 VYpaBHenus




VYpaBHeHHe, KOpPEHb YypaBHEHHs, IpaBHjia NpeoOpa3oBaHUS YypaBHEHHS,

> PaBHOCUJIBHOCTb YPaBHEHMI
12 JluneitHoe ypaBHEHUE C OJHOM NEPEMEHHOM, YHUCIO KOpPHEH JMHEWMHOTO
' YPAaBHEHUs, PEILICHNE JINHEWHBIX YPABHEHUN
33 CocraBiieHne ypaBHEHUH 110 YCJIOBMIO 3aJaud. PelieHue TEKCTOBBIX 3ahay C
' IIOMOILIbI0 YPABHEHHI
3.4 JIuneliHoe ypaBHEHHE C IByMs IIEPEMEHHBIMHU U €0 Tpaduk
Cucrema nByX JIMHEHHBIX YpaBHEHUM C AByMs NEpPEMEHHBbIMHU. Pelienue
3.5 CUCTEM YypaBHEHHUI cIocoOOM MOACTaHOBKU. [Ipumepsl pelieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpadpuku. OyHKIIH
4.1 Koopaunara Touku Ha npsMoit
42 Uucnosble TpOMEKYyTKH. PaccTosHue mexay AByMs TOYKaMU KOOPAMHATHOU
' psAMOI
e [IpssMmoyronpHas cuctemMa KoopauHaT, ocd Ox u (Oy. AGcuucca U opauHaTa
' TOYKU Ha KOOPJAUHATHOM IIJIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX (Qopmynamu. UteHue rpadukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkmuu. I'paduk Gynkiuu. CBolicTBa PyHKITUN
4.6 Jlunetinas Gyukius, e€ rpaduk. I'padux dyHKINH y = [X|
. I'paduueckoe pemieHne JUHEHHBIX YPaBHEHHM M CHCTEM JIMHEHHBIX
. YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Hucna u BBIYUCIEHUS
11 KBanpatnslii kopeHb u3 uwucina. lloHstue o0 HppaLMOHAIBLHOM YHUCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYeCKUX KBaJpPaTHBIX KOPHEW U UX IMPUMEHEHHE K
1.2 peoOpPa30BaHUI0 YUCIIOBBIX BBIPAKCHHUI U BBIYUCICHUSM. JleiCTBUTEIHHBIC
yucia
1.3 CreneHb ¢ 11eNbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia




Anredpanueckue BbIpaXeHUs

2.1 KBanparHblii TpEXWIEH, pa3a0KeHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIN
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alNredpandeckou 1poou
2.3 Crnosxenue, BBIYMTaHNUE, YMHOXKCHHE, JCTICHUE aNTeOpandecKux apooei
24 ParmonanbHblie BRIpaKeHUS U UX MTpeodpa3zoBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
' Teopema Buera
3.2 Pemenne ypaBHeHul, CBOAAIIMXCA K JINHEWHBIM U KBAJPATHBIM
33 [Ipocreiimue 1poOHO-pallMOHATBHBIE YPABHEHUS
I'paduueckas MHTEpHIpETALUs YPAaBHEHUN C IBYMs TIEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX ypaBHEHHH ¢ AByMs NepeMeHHbIMU. [Ipumepsl perieHus cucrem
HEJIMHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3324 alreOpandecKuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITEpeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW IEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
il [Tonstue ¢yuknuu. OOnNacTb ompeAeNeHUuss U MHOXKECTBO 3HAUYECHUU
. ¢dynkiuu. CriocoOb! 3a1anus QyHKIHIA
4.2 I'paduk pynkumu. UYteHue cBoCTB HYyHKIIUU 10 e€ TpaduKy
43 [Tpumepst rpaduKoB GYHKITHA, OTPAKAOIINX peaTbHbIe IPOIECCH
44 OyHKIMY, OIHUCBHIBAIOIIME MPAMYI0 M OOpaTHyl0 HpONOPLUUOHATIbHBIC
' 3aBHCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x? y = X7
4.6 Oynuknuu y = Yx, y = |x]|
4.7 I'paduaeckoe pernieHne ypaBHEHHI M CHCTEM YpaBHECHUMA

9 KUIIACC




Koxa

HpOBepﬂeMbIﬁ JIEMEHT COAECPKaHUSA

Uuncna v BEIYUCIICHUS

1.1

PaHI/IOHaJ'IBHBIG quciia, HppalUuOHaJIbHBIC 4YHCJIa, KOHCYHBIC U OECKOHEUHBIE

JECATUYHBIE TpoOu

MHOKeCTBO AEHCTBUTENBHBIX YHCEN, IEHCTBUTEIILHBIE YACIA KaK OECKOHEUHBIE

JCCATHYHBIC I[pO6I/I. Bzanmuo OAHO3HAYHOE COOTBECTCTBUE MCKIAY MHOXKCCTBOM

b2 JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOMN NpsiMoil. CpaBHEHHE JIEHCTBUTENIBHBIX
yucen
1.3 Apudmerndeckue AHUCTBUSA C JCHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npulikeHus, oleHKU. PasMepsl 00BEKTOB OKPYKAIOIIETO MHUpPA,
14 JUINTEIBHOCTh IIPOLIECCOB B OKpYykatomeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyrienue uucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYUCICHUMN
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU ITIEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHeHUM, CBOJIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOISIIIIMXCS K KBAIPAaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHUuss YpaBHEHUM TpeThed U
' YETBEPTOU CTENEHEN Pa3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue npoOHO-paliMOHATBHBIX YPaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEMHOE, a Apyroe —
' BTOPOU CTEIEHU
2.10 ['padmyeckas uHTEpIpETALIUS CUCTEMbI YPaBHEHU C IBYMsI IEpEeMEHHBIMU
2.11 Pemenre TekCTOBBIX 3a7a4 aNreOpandecKuM CriocoooM
2.12 Yucnosble HEPaBEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHON IIEPEMEHHOU
2.15 KBagparusie HepaBeHCTBa
516 I'paduueckas umHTepnpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

NEPEMECHHBIMU




DOyHKIMHU

Ksanparuunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapaGona, KOOpIUHATHI

31 BEPILUHBI Tapaboibl, OCb CAMMETPUHN NapaloJIbI

3.2 I'paduku bynkumii y=kx, y=kx+b u ux cBorcTBa

33 I'paduku bynkuuit y=k/x, y = x* u ux cBoMicTBa

34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Ornpenenenne U cnocoObl 3aaHUsl YHUCIOBBIX MOCIIEN0BATEIbLHOCTEH. 3agaHue
' MOCIIE0BATEIbHOCTH PEKYPPEHTHOM hopMyInoi 1 popMyIioii n-ro yieHa

42 Apudmernueckass mporpeccuss. Dopmynsl n-ro  uigeHa apupMeTHUECKON
' MPOTPECCUU, CYMMBI MIEPBBIX 72 YJICHOB

43 I'eomerpuueckas mporpeccuss. PopMmyinbl #-ro  WI€Ha TI'€OMETPUYECKON
' MPOrPECCUH, CYMMBI MIEPBBIX 71 YJICHOB

14 N3o00paxeHne 4YICHOB apuUPMETHUECKON M TIeOMETPUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPJAUHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIUAIBHBIA POCT

4.5 CI1oXHBI€ TTPOLICHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepst
€eMOoro
TpeOoBaH
ust

IIpoBepsieMble TpeGOBAHUS K NMPeIMETHBIM Pe3yJbTATAM OCBOEHHS
OCHOBHOW 00pa30BaTeJIbHOM NMPOrpaMMbl OCHOBHOI0 0011I€r0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSAMH: MHOXKECTBO, IIOJIMHOMXECTBO, ONEPALIMHI
HaJl MHOXXECTBAMH; YMEHHUE OTICPUPOBATH MOHATUAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IIPU PELICHUU 3aJa4; YMEHUE UCIIOJIb30BaTh
rpaduueckoe TPENCTAaBICHHE MHOXECTB JUISI OINHCAaHUS PEATbHBIX

MIPOLIECCOB U SIBJICHUH, IPHU PELICHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB

YmMmeHue OIICpHUPOBATH IIOHATHUAMHU: OIPCACICHUEC, aKCHuoOMa, TEOopEMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb NCTHUHHBIC n JIOKHBIC
BbICKA3bIBaHHA, IPHUBOJUTH IMIPHUMEPBI W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh IOHATUSMU: HATYpPaJIbHOE YHCIO, IIPOCTOE U
COCTAaBHOE YUCJIO, JEIMMOCTh HAaTypalbHBIX YHMCEJ, IPU3HAKHU ACIUMOCTH,
IIeJI0€ YMCII0, MOAYJIb YHcia, OOBIKHOBEHHAs Jpo0b U JecATHYHAs ApoOb,
CTaHJApTHBIA BHJ YMCJIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKU KBagpaTHBIH KOPEHb; YMEHHE BBIOJIHATH ACUCTBUS C
YHUCJIaMH, CPAaBHUBATh U YIOPSAJOYMBATH 4YMCIA, NPEACTABIATh 4YHCIA HA
KOOPJMHATHOM MPAMOW, OKPYIJIATH YHCIIA; YMEHHME JENaThb NPUKUIKY H

OLICHKY pe3yJbTaTa BhIYUCIICHUN

VYMeHHe OmnepupoBaTh NOHSATHAMH: CTENEHb C IEJbIM II0Ka3aTeseM,
apudMeTHUECKUI KBaJApaTHBII KOPEHb, MHOTOUJIEH, ajredpandeckas Jpoos,
TOXJIECTBO; 3HAaKOMCTBO C KOpHEM HATypaJbHOM CTENEeHH OoJiblIe
€IMHUIIBI; YMEHHUE BBINOJHATH pacyéThl Mo ¢opmynaM, npeoOpa3oBaHUs
EJbIX, JAPOOHO-PAMOHANBHBIX BBIPAKCHUH M BBIPAKCHUH C KOPHSIMH,
pa3NoKEHNEe MHOTOWICHA HAa MHOXKHTENH, B TOM YHCJE C HCIOJIb30BAHUEM

dbopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue OIICpHUPOBATH NOHATUAMHU: YHUCIOBOC pPABCHCTBO, YPAaBHCHHC C

OI[HOﬁ nepeMeHHoﬁ, YHUCIOBOEC HEPABCHCTBO, HEPABCHCTBO C HepeMCHHOfI;




YMEHHME pellaTh JIMHEWHbIE M  KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palOHaIbHbIE YPABHEHUS C OJTHOM IIEPEMEHHON, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH, TMHEIHbIC HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IIPH
peleHun 3a1ad U3 APYTUX NPEeIMETOB U INPAKTUYECKUX 3a]ay; yMEHUE
UCIIOJIB30BaTh KOOPAMHATHYIO IPAMYK0 UM KOOPAMHATHYIO IUIOCKOCTb IS

M300pakKeHUsI peIIeHUH ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUUSA, rpaduk (YHKIHH, HYIA
(GYHKIMM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHWs,
yObIBaHMs, HaWOoOJNbIIEE M HAaWMEHbIIEe 3HAUYECHUS (YHKIHUU; YMEHHE
OIlEpUPOBATh TOHATUSAMH: TIpsMas HPONOPLHOHATIBHOCTb, JIMHEHHAS
bynkuus, KBagpaTuuHas (YHKOHUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabosna, runep0osia; yMeHUe CTpOUTh rpaduku GyHKUIUH, UCTIONB30BATh
rpaduKd IS ONpEAETCHUS CBONCTB NPOIECCOB M 3aBUCHUMOCTEH, IUIs
pelIeHus 3a1a4 U3 Jpyrux y4eOHbIX IPEIMETOB U peabHOM KU3HH; yMEHHE

BbIpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUUHAMU

YMeHue onepupoBaTh MOHATUAMU: MOCIEIOBATEIBHOCTD, apu(pmMeTHIecKas
U TeOMEeTpUuYecKas MpOTrpeccCHM; YMEHHE HCII0JIb30BAaTh  CBOWCTBA
nocieA0BaTenbHOCTEH, GOpMyYIBl CYMMbI M OOIIEr0 4jeHa MpU PEIIeHUU
3a7a4, B TOM 4YMCIE 3373y U3 JPYIMX Y4YEOHBIX IPEIMETOB U PEAJbHOU

KHU3HHU

VYMeHune pelath 33a4 Pa3HbIX TUIIOB (B TOM YKCJIE Ha IPOLEHTHI, JOJIU U
4acTH, JBM)KEHUE, paboTy, IIEHYy TOBAPOB M CTOMMOCTH MOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 OO0JIACTH YINpaBJIEHUSA JIMYHBIMM U CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTABIISTh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBUIO 3aayM, MCCIEJOBAThb IIOJIYYEHHOEC pEIICHHUE H

OLICHUBATh HpaBI[OHOZ[O6HOCTB MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (UTYpa, TOYKA, OTPE30K, IpsAMasi, JIyd,
JIOMaHasi, Yrojl, MHOTOYTOJbHHK, TpPEYroJbHUK, paBHOOCIPEHHBIN U
PaBHOCTOPOHHUM TPEYrOJbHUKH, NPSIMOYIOJbHBIM TPEyroJIbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauienorpaMM, poM0, IpSIMOYTOJIbHUK, KBapaT, TPaeuus; OKPyKHOCTb,
KpYT, KacareiabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHUE
pemars 3a7add, B TOM YUCJIE U3 MOBCEJIHEBHOM XU3HU, HAa HAXOXKICHHE

TCOMETPHUUCCKUX BCIWYHWH C IMPUMCHCHHUEM H3YUYCHHBIX CBOMCTB (bI/Ipr u




dakToB

10

YMeHue onepupoBaTh MOHATUSIMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapajuIe]IbHOCTh U IEPIEHAUKYISAPHOCTh NPSIMBIX, YrOJI
MEXIY NMPSMBIMH, TIEPICHIUKYIISP, HAKJIOHHAs, POEKIH, mogodue ¢puryp,
NOJ00HBIE TPEYTrOJIbHUKH, CUMMETPUS OTHOCHTEIBHO TOYKM M IPSIMOMH;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETPUI0 H Tojgodue ¢uryp,

NnapaiCIbHOCTE U ICPICHAUKYIIAPHOCTD IIPAMBIX B OKPYXKAarOIIEM MUPE

11

YMeHue onepupoBaTh MOHITUSAMH: AJIUHA, PACCTOSHHUE, Yroy (BEITUYHMHA
yria, CHHyC U KOCHUHYC YIJla TPEyroJIbHHMKA), IUIOLIa/lb; YMEHUE OLIEHUBATH
pa3Mepbl IPEAMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSITh
(dbopMyITbl IEpUMETPA U TLIOMIAAN MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
WioHaad Kpyra, o0bema NpSIMOYroJIbHOTO MapajUlefienuneaa; yMeHue
IIPUMEHATh NMPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy Iludaropa, TpUroHOMETpUYECKHUE COOTHOIICHHUS

JUTSL BBIYUCIICHUS JITMH, PACCTOSHUM, TUIOMAACH

12

Ymenue  u3zo0pakaTh  IUIOCKHME  (QuUrypsl W UX  KOMOWHAIHH,
OPOCTPAaHCTBEHHBbIE (QUTYpBl OT pPyKH, C [OMOINBIO YEepPTEKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CHMBOJIBHOMY

OIMMCaHUIO

13

YMmenue ONCpUPOBATh IMOHATHAMU: IPAMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
KOOpAWHAThlI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMPOM3BCACHUC BCKTOpa Ha
YUCII0, CKAJIAPHOC MMPOU3BCACHUC BCKTOPOB; YMCHHUC HCIIOJIB30BATh BEKTOPLI
U KOOpAMWHATHI AJId NPEACTABJICHUA AaHHBIX W PCUICHUA 3aaa4, B TOM YHUCIIC

U3 JIPYrux Y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSAMH: CTOJIOMKOBBIE U KPYTOBBIE JAUArpaMMBI,
TabNuLbl, cpenHee apudMeTHIecKoe, Meinana, HauboJbllee U HauMEHbIIIee
3HaueHus,  pa3Max  4YUCIOBOro  HaOopa;  yMEHUE  U3BJIEKATh,
UHTEPIPETUPOBATh U MPEeoOpa3oBbIBaTh MH(GOPMALIKIO, PEACTABICHHYIO B
TabnuIaXx M Ha JUarpaMmax, OTPa)arolllyl0 CBOMCTBA U XapaKTEPUCTUKHU
peasbHbIX MPOLIECCOB M SIBJICHUM; YMEHHE pAClO3HAaBaThb H3MEHYHUBBIC

BCJIMYMHBI B OKPYXKArOIEM MHUPC

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIyYalHBIA ONBIT  (CIy4alHBIN
9KCIIEPUMEHT), 3JIEMEHTapHOE COOBITUE (3JIEMEHTAPHBINA UCXOJT) CydaitHOrO
OTbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHUS, YMEHHE HAXOJIUTh

BCPOATHOCTH CJ'Iy‘I&fIHBIX COOBITHMM B OIIBITAX C PaBHOBO3MOXHBIMU




3JICMCHTAapHbBIMU CO6BITI/I5IMI/I; YMCHUC pemaTtb 3aga4u MCTOAOM
OpPraHnu30BaHHOTO nepe6opa N C HCIIOJb30BaHUECM IIpaBHJIa YMHOXXCHUS,
YMCHHUC OLUCHUBATH BEPOATHOCTU PCAJIbHBIX COOBITHH U HBJIGHI/II;'I, IIOHUMAaTb
pPOJIb  IPAKTHYCCKH  JOCTOBEPHBIX W  MaJTOBCPOATHBIX COOBITHUH B
OKpyXaroumeM MUPEC U B KU3HU; 3HAKOMCTBO C IIOHATUCM HC3aBUCUMBIX
CO6HTI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHMCETI H €r0 POJIbIO B MaCCOBBIX

SABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOMALINI M3YUYEHHBIM METOJ JUIsl PELIEHUS 3a/ladH,
IPUBOJUTH INPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HHM, DPACIIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMCHIBATh OTICJIBHBIC BBIJAIOUIMECS PE3YJIBTAThl, IOJIYYEHHBIE B XOJIE
pa3BUTUSA MAaTEMATHKU KAK HAyKW, IIPUBOJMTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMBbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS

1 Yucna u BIYUCICHUS

1.1 Harypanbnsie u nensie yncna. [IpusHaky JeMMOCTH LIEIbIX YUCEI

1 OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM,  TMPOLEHTHl, OECKOHEYHbIE
. nepUoarYecKue Jpoou

3 Panmonaneupie uucia. Apudmernyeckue oOmnepanuud ¢ - palroHaIbHBIMU
. YyHClIaMu

14 JeiictButenpuple unciaa. ApupMETHUYECKHE ONepaluu ¢ ACHCTBUTEIbHBIMU
. YyHClIaMu

s [TpuOnk€HHbIE BBIYUCICHUSA, IpaBUiIa OKPYTJEHHUS, NPUKUAKA U OICHKa
. pe3ynbTaTa BRIYUCICHUN

2 AnrebpanyecKkre BbIpaXKeHUS

2.1 BykBeHHbIE BbIpa)keHHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ nenbiM mnokaszatesieM. CTeleHb C palMOHAIBHBIM IOKa3aTesIeM.
' CaoiicTBa cTeneHu

2.3 MHorouseHsbl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHHU. [HenictBus c
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTEIIEHH

3 YpaBHEHUs 1 HEpPABEHCTBA

31 Lensle u npoOHO-paroHaNbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTHU
' ypaBHEHUU

35 Llenbie U npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
. HEPABEHCTB

33 Penrenue TeKCTOBBIX 3a1a4

4 YuciioBble OCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs IOCIEN0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTrpuueckas mnporpeccuud. DopMmyna  CIOKHBIX




MIPOLIEHTOB

5 DyHKIUU
OyHknusa, cnocoObl 3agaHus  GyHKuuu. I'padux  dyrkumm. OO6macTh
orpeziesieHus 1 MHOKeCTBO 3HaueHui Qynkuuu. Hynu ¢pynkuuu. [lpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U
MUHUMYMBI (pyHKIuu. Hanbombinee W HauMmeHbllee 3HaYeHHE (QYHKIUH Ha
IPOMEXKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOICTBa
7.2 TpeyroabHuK
7.3 MHOroyrojabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKuX BEIMYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepostHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypOBEeHB: yUeOHUK; 15-¢ nznanue,
nepepadorannoe, 7 knacc/ Makapsraes F0.H., Munarox H.I'., Hemkos K.U. u ap.;
noA penakuuen TensikoBckoro C.A., AkiinoHepHoe o6iiecTBo «M31aTenscTBO
«IIpocsemienue»

* Maremaruka. Anredpa: 8-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepaboTanHoe, 8 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u ap.;
noa peaakuuen TemsikoBckoro C.A., AkunonepHoe o61ectBo «3naTenscTBo
«IIpocsemienue»

» Maremaruka. Anredpa: 9-it kimacc: 6a30BbI YpOBEeHB: yueOHUK; 15-¢ u3nanue,
nepepadortannoe, 9 kmacc/ Makapsrues F0.H., Munarox H.I'., Hemkos K.U. u ap.;
noA penakuuen TensikoBckoro C.A., AkiinoHepHoe o6iiecTBo «M31aTenscTBO

((HpOCBCHICHI/IC»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIS
Marematuka. Anrebpa. MeTonuueckne peKoMeHIanuu. 7-9 Kiaccol (K y4eOHUKY

Makapsruesa FO. H. uap.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET



bubmuorexa MOIII https://uchebnik.mos.ru/catalogue
Snpexc. YueOnuk https://education.yandex.ru/main

VYuu.py https://uchi.ru/

Buptyansnsie naboparopuu 1C:
https://obr.1c.ru/educational/uchenikam/prostaya-neisklyuchitelnaya-litsenziya-
na-obnovlenie-programmnogo-obespecheniya-1s-matematicheskiy-
k/?sphrase 1d=33573

GeoGebra https://www.geogebra.org/

«Poccuiickas »eKTpoHHas MKOIa». KaTamor HHTEpaKTHBHBIX YPOKOB
https://eom.edu.ru/

http://school-collection.edu.ru - equnas xomnexus LIOP, pazpaborannas mo
nopyueHutro MunucrepcrBa oOpazoBanus 1 Hayku PD B paMkax npoexra

«upopmaruzarms cucteMbl 00pa3oBaHUs»

Enmunas komnexkuust LIOP (ExuHoe 0KHO H0CTyMa kK 00pa3oBaTEIbHBIM pecypcam)
http://window.edu.ru/
['ocynapcTBennas oOpa3oBarenbHas miaTdopma «Poccuiickas 371eKTpOHHAS

mkosta» https://resh.edu.ru/about
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