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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 ypaBHEHUHW 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, UX 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 GyHKIIUN BUaA: Y = kX,
=kx+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 IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Kontpoabn | IIpakTnHuyeck (up )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypchl
| Yucna v BeruncieHns. PanmmoHanbpHbIe )5 | bubmuoreka [JOK
qucia https://m.edso00.ru/7f415b90
bu6nuoreka [JOK
2 Anrebpanyeckue BhIpaKeHUs 27 1 hitps-//m.cdsoo.ru/7f415590
bu6mmorexa [IOK
2 1
3 YPaBHEHH H HEPABCHCTRA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopmanatet u rpagpmicu. Gyncim 24 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
5 IT 6 1
OBTOpEHHE 1 0000meHHe https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME




8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (un¢possbie)
Ne n/m Kontpoabn | IIpakTmyeck
NPOrpamMMbl Bcero o0pa3oBaTebHbIC
ble paboThI ue padoThl
pecypchbl
| Uwucna u Beruncienus. KBagpaTtaeie 15 bubnmnoreka [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u Beruncnenus. CteneHs ¢ 7 bu6mmoreka [IOK
LIE€JIBIM [TOKa3aTelIeEM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHHUS. 5 | bubnuoreka [IOK
KBanpathslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHHs U HEPABEHCTBA. bubnuoreka [IOK
5 15 1
KBagparssle ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuoteka [JOK
Hepasencrsa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 Dy, OCHOBHEIE NOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyHKupH. Tucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bub. OK
10 [ToBTOpenue n 06001IeHNE 6 2 mommorexa 11

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




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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9 KIIACC

Konu4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3ieioB U TeM (uu¢posbie)
Konrtpousn | IlpakTuuec
n/n NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
ble padoThl KHe padoThl
pecypcsl
| Yucna v BerunciaeHus. JleicTBUTENbHBIC 9 bubmuoreka [JOK
quciIa https://m.edsoo.ru/7f419d08
) YpaBHEHMs ¥ HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [JOK
OJHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
. 1 1
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHCcTBa 6 https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
> Dymxuun 16 ! https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
6 YucioBble IOCIEN0BATENIBHOCTH 15 1 hitps://m.cdsoo.rw/76419d08
7 [ToBTOpenue, o6o01IEHNE, 18 | bubmmorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME




ITOYPOYHOE INTAHUPOBAHUME

7 KUIIACC
KoJsmm4ecTBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka Konrpo Mpaxriy | tHPpoBsie
Bcero JbHbIE ecKme oOpasoBaTebHbIE
padoTsbl padoThI pecypcsl
1 IToHsATHE palMOHAIBHOIO YHUCIIA 1
) Apudmernueckre 1eHCTBUS C 1
paloOHaIbHBIMU YHCIIAMU
3 Apudmerndeckue 1eHCTBUS C |
palMOHATIBLHBIMHU YU CIAMU
4 Apudmernueckue 1eHCTBUS C |
palOHATIBHBIMHU YU CIAMU
5 Apudmerndeckue 1eHCTBUS C |
palMOHATIBLHBIMHU YU CIAMU
6 Apudmernueckre 1eHCTBUS C 1
palMoOHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaouuBaHue 1
palMOHATIBHBIX YHCENT
g CpaBHeHue, ynopsa0uuBaHue 1
palMOHATIBHBIX YHCENT
9 CpaBHeHue, ynopsaounBaHue |
palMOHATIBHBIX YHCENT
10 CremneHnb ¢ HaTypaJbHBIM [TOKA3aTEIEM 1 bubmuoreka [IOK




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

11 CreneHb ¢ HATypaJIbHBIM TTOKa3aTeIeM bubmmorexa LHOK
P https://m.edsoo.ru/7f421382
bub6mmoreka [IOK
12 CremneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f42154¢
bu6mmoreka [{IOK
13 CremneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM
https://m.edsoo.ru/7f4218be
14 CremneHnb ¢ HaTypaJbHBIM [TOKA3aTEIEM
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATHbHOM MPAKTHKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha pooOH,
MPOLIEHTHI U3 PealbHOM MPAKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOM NMPAKTHKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOM MPAKTHKU
19 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS HA
MHOKHUTEIN HATYPAIbHBIX YHCEIT
20 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS HA
MHO>KUTEH HATypaJbHBIX YUCEI
21 Peanbnbie 3aBucumoctu. Ipsamas u
oOpaTHas MPONOPIMOHATHLHOCTH
” Peanbubie 3aBucumocTtu. Ipsamas u
oOpaTHas MpONOPIMOHATHHOCTH
73 PeansHble 3aBucumoctu. [psamas u

06paTHa;1 MMPOMNMOPHUOHAIIBHOCTH




PeansHble 3aBucumoctu. [psamas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
)5 KontponbHas padoTa mo Teme
"PanronanpHblie yncna
bubmuoreka [IOK
26 byKkBEHHBIE BBIpaXEHUS 1
https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 DopMysl
79 [lepemennsle. JlonycTumble 3HAaUEHUS
MEePEMEHHBIX
[Ipeobpa3oBanne OYKBEHHBIX BbIPaKEHUH,
bu6mmoreka [IOK
30 pacKpbITHE CKOOOK M MPUBE/ICHHE
https://m.edsoo.ru/7f41fafa
MOJOOHBIX ClaraeMbIx
[Ipeobpa3oBanne OYKBEHHBIX BBIPaKEHUH,
bu6mmoreka [IOK
31 pPacKpbITHE CKOOOK U MPUBEICHHE
https://m.edsoo.ru/7f41fd70
MOJAOOHBIX ClaraeMbIx
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 pacKpbITHE CKOOOK U MPUBE/ICHHE
MOJAOOHBIX ClaraeMbIx
[TpeoOpazoBanre OYKBEHHBIX BBIPDAKEHUH,
33 pPacKpbITHE CKOOOK M MPUBEICHHUE
MOJIOOHBIX CTaraeMbIX
14 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnuotexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATypaIbHBIM bubnmnoreka [JOK

IIOKa3aTecjieM

https://m.edsoo.ru/7f42154e¢




CBolicTBa CTENEHU C HATYpaJIbHBIM

bubmmoreka [IOK

36
oKa3aTejeM https://m.edsoo.ru/7f4218be
bu6mmoreka [{IOK
37 M
HOTOHICHRT https://m.edsoo.ru/7f42276e¢
bu6mmoreka [IOK
38 M
HOTOHTCHDL https://m.edsoo.ru/71422930
39 CnoxeHue, BBIYMUTaHUE, YMHOKEHHE bu6mmoreka [{IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYMUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxeHue, BBIYUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BBIMUTaHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIEI COKpaIIEHHOTO YMHOKEHUS bubnnorexa LIOK
PMY patit y https://m.edsoo.ru/7f42432a
44 DopMyIIEI COKPAIIEHHOTO YMHOKEHUS bubnnorexa LIOK
PMY patit y https://m.edsoo.ru/7f42464a
45 DopMyIIEI COKPAIIEHHOTO YMHOKEHUS bubmorexa [IOK
PMY pail y https://m.edsoo.ru/7f424¢12
46 DopMyITEI COKPAIIEHHOTO YMHOKEHUS bubmmorexa TTOK
pMy paill y https://m.edsoo.ru/714241d2
47 DopMyIibl COKpAIIEHHOT'O YMHOKEHHUS Bubmorexa IIOK
PMY parit y https://m.edsoo.ru/7f4251d0
bu6mmoreka [IOK
48 Pasznosxenne MHOTOWIEHOB Ha MHOKUTEIN

https://m.edsoo.ru/7f423312




bubmmoreka [IOK

49 Paznokenne MHOTOWICHOB HA MHOKHTEIIH
https://m.edsoo.ru/714237fe
50 Paznoskenne MHOTOYIEHOB Ha MHOKHUTEITH bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
51 Paznoskenne MHOTOYICHOB Ha MHOKUTEITH
57 KonTponbnas pabota mo Teme
"AnreOpanyeckue BbIpakeHus"
53 YpaBHeHue, rpaBuiia mpeodpa3zoBaHus
ypaBHEHUS, PABHOCHJIBHOCTh YpaBHEHUN
JIuHeitHOe ypaBHEHUE C OJJHOM
54 IIEPEMEHHOM, pEICHUE JIMHENHBIX
ypaBHEHUU
JIuneliHOe ypaBHEHHE C OAHOU
55 TIepeMEHHOM, peIIeHNEe THHEHHBIX bubmmorexa LOK
P o p https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneniHOe ypaBHEHHE C OAHOU
56 MIEPEMEHHOM, pELICHUE JIMHENHBIX
YpaBHEHUU
57 Permienue 3agad ¢ moMonibl0 ypaBHEHHUH bubnmorexa LIOK
yp https://m.edsoo.ru/7f42064¢
58 Pemenne 3ama4 ¢ MOMOIIBIO YpaBHEHUH bubmmorexa TTOK
yp https://m.edsoo0.ru/7f420806
59 Pemenne 3ama4 ¢ MOMOIIBIO YpaBHEHUH bubmmorexa TTIOK
yp https://m.edsoo.ru/7f4209a0
. bub6mmoreka [IOK
60 Pemienue 3aga4d ¢ noMoIIbIO YpaBHEHHI

https://m.edsoo.ru/7f420e6e




61 JIuneliHOEe ypaBHEHUE C IByMs bubnuoreka [IOK
HEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JluneitHoe ypaBHEHHE C IByMS bubnmnoreka [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢e8a
63 Cucrema IByX JIMHEHHBIX YPABHEHHH C bubnmnoreka [JOK
JIByMs [IEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPaBHEHUI €
JBYMsI IEPEMEHHBIMU
65 Cucrema /1ByX JIMHEHHBIX YpaBHEHHI ¢
JBYMsI IEpEMEHHBIMU
66 Cucrema /1ByX JIMHEHHBIX YpaBHEHHI ¢
JBYMsI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pewienue cucreMm ypaBHEHUN
71 Pemenne cucrem ypaBHEHUH
7 KonTponbHas padota no teme "JInHeiHble bubnuoreka [IOK
ypaBHEeHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMOi bubmorexa [JOK
https://m.edsoo.ru/7f41de76
74 UucnoBble TPOMEKYTKH bubmorexa [TOK

https://m.edsoo.ru/7f41dff2




75

YucnoBble NPOMEKYTKU

PaccrosiHue Mex 1y 1ByMsI TOUKaMH

76 KOOPJMHATHOW IIPSIMOM
77 Paccrosiaue Mexty TByMs TOUKaMu
KOOPJMHATHOW IIPSIMOM
73 [IpssMoyrosbHas cucTeMa KOOpIUHAT Ha bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbHas cucreMa KOOpAMHAT Ha bubnuoreka [IOK
IIOCKOCTHA https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpagukoB, 3aJaHHBIX bubnuoreka [IOK
(bopmymnamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaukoB, 3a1laHHBIX bubmuoreka [IOK
bopmymnamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3alaHHBIX
bopmynamu
23 Urenue rpauKoB peaqbHbIX bubnuoreka [IOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpauKoB pearbHbIX
3aBHCUMOCTEH
bubmmnorexa [JOK
8 Howsrne gyt httfs://ri.:dsoil.rou/7f4lef06
86 I'padux pynkumu
. . bubnuoreka [IOK
87 Croficrea dynicunii https://m.edSO(I)l.ru/ 7f411078
88 CsaoiicTBa (QyHKIUN bubmmorexa [OK

https://m.edsoo.ru/7f41f1fe




bubmmoreka [IOK

89 JIunelinasa GyHKIIUA
bynkn https://m.edso0.ru/71427282
. bubmuorexa [JOK
90 JIuneiina
mHeitHas QyHKIIA https://m.edsoo.ru/7f427412
N bubnuotexa [JOK
91 IToctpoenune rpaduka JTUHEHHO
p pag ¥ Qymxrm https://m.edsoo.ru/7f426d1e
92 [loctpoenue rpaduxa nuHelHON QyHKINN
93 I'padux QyHkumn y =[X|
94 I'padux pynkumm y =[x|
KontponbHas paboTa o Teme
95 "Koopaunats! u rpaduku. Oynxiun" / Bubmrorexa [JOK
p N p Y https://m.edsoo.ru/7f41f50a
Bcepoccuiickast mpoBepodHasi pabota
96 Nrorosas xoHTposbHas padora / bubnuoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
98 METOH0B Kypca 7 Kitacca, 0000IeHne bubnmorexa LOK
. P ’ https://m.edsoo.ru/7f429{32
3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOH0B Kypca 7 Kitacca, 0000I1eHe bubmmorexa LOK
N P ’ https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI
100 METO/IOB Kypca 7 Kjacca, 00o01ieHue

3HAHUH




HOBTOpCHI/IC OCHOBHBIX IIOHATHH U

bu6mmoreka [{IOK
1
101 MeTOﬂ?B kypea 7 inacca, obobuenie https://m.edsoo.ru/7f42a27a
3HaHUHI
[ToBTOpEeHNE OCHOBHBIX MOHATUH U
p bu6mmoreka [IOK
102 METO/I0B Kypca 7 kiacca, 000011ieHne 1

3HaHUH

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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8 KUIACC

KonuuyectBo 4yacos JIeKTPOHHbBIE
Ne ni/m Tema ypoka Konrpo Mpaxruy | ungposbie
Bcero JbHbIE ecKue oOpasoBaTe/bHbIE
padoThI padoThI pecypchl
1 KBazparHblil KOpeHb U3 yncia 1 bubmmorexa [TOK
https://m.edsoo.ru/7f42d452
bu6nuoreka [IOK
2 [TonsiTrie 06 MppaIMOHATEHOM YHUCIIE 1 https://m.edSO(])_.[ru/7f42€aaa
3 JlecsiTuuHble PUOTUKEHUS 1
UPPALMOHATIBHBIX YHCE
4 JlecaTuunble NpUOIHKEHUS 1
UppalMOHAIIBHBIX YHCENT
5 JlericTBUTENBHBIC YHCTIA 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YHCEI 1
7 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBapaTHbIA KOPEHb 1
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apuMeTHUECKUX KBaIPATHBIX | bubnnoreka [IOK
KOpHEHN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(PMETUIECKUX KBAIPATHBIX | bubnnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [Ipeo6pa3oBaHne YUCIOBBIX BBIPAXKECHUIH, | bu6nuorexa [IOK

COJIepKaIINX KBAJAPATHBIE KOPHU

https://m.edsoo.ru/7f42dd26




13 [TpeoOpa3oBaHuE YUCIOBBIX BEIPAKEHUH, bubnnoreka [IOK
coepKaIIUX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeo6pa3oBaHne YUCIOBBIX BBIPAXKECHUIH, bu6nuoreka [IOK
COoZieprKallluX KBaJIpaTHeIE KOPHU https://m.edsoo.ru/7f42e0be
15 [Ipeo6pa3oBaHne YHCIOBBIX BBIPAXKECHUIH, bu6nuorexa [IOK
COoZieprKaIlluX KBaJpaTHeIE KOPHU https://m.edsoo.ru/7f42¢262
16 CrerneHs C 1eNbIM [T0OKa3aTeaeM Bubmmorexa LIOK
. https://m.edsoo.ru/7f4354a4
CranpaptHas 3anuch yncia. Pazmepsl
00BEKTOB OKPY’KaOIIEro Mupa (ot
17 3JIEMEHTA Hli)}(] 4acTUll 10 KOIZ:ME/I%CKHX Bubmmorexa LIOK
P o https://m.edsoo.ru/7f436098
00BEKTOB), JUIUTEIHHOCTh IPOLIECCOB B
OKpYKaroIleM MUpe
18 CBolicTBa CTEIICHH C IICITBIM bubmuoreka [JOK
roxKasarejiem https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LENIBIM bubnnoreka [IOK
IOKa3aTejIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LENIBIM bubnnoreka [JOK
IIoKa3areyieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C IICITBIM bubmuoreka [JOK
roxKasarejiem https://m.edsoo.ru/7f43599a
” CBolicTBa CTEIICHH C IICITBIM bubmuoreka [JOK
roxKasarejiemM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblil TpEéXuneH
24 KBagparsslii TpExuineH
25 PasnoxeHne KkBagpaTHOro TpEXUiieHa Ha bu6nuorexa [IOK




MHOXXHUTCIIN

https://m.edsoo.ru/7f42fd38

Pa3znosxeHne kBagpaTHOro TpEX4dieHa Ha

bu6nmoreka [JOK

26 MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabota mo Temam
27 "KBanparusie kopHu. CTeneHu. bubmmorexa [TOK
KBazpaTHbIii Tpexaen” https://m.edsoo.ru/7f42ec80
bubnmnorexa [JOK
28 Anrebparieckas Apody https://m.edSO(])_.[ru/7f430382
JonycTrMble 3HaU€HUSI IEPEMEHHBIX,
29 BXOJISIIIMX B alreOpanveckue
BBIPKECHHS
JonycTrMble 3HaUE€HUSI IEPEMEHHBIX,
30 BXOJIAIINX B alredpandeckue
BBIPKEHUS
31 OcHOBHOE CBOMCTBO anredpanveckoi bubnuotexa [JOK
Ipoou https://m.edsoo.ru/7f4308e6
bubnnoreka [IOK
32 Coxpamerne podeit https://m.edsofru/7f430a8a
33| Coxpamerme apobei im0
. bubnmnorexa [JOK
34 Coxpauerne apobeit https://m.edso:)_.[ru/7f430f44
35 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE U bubnmnorexa [JOK
JieJieHne aredpandeckux apooen https://m.edsoo.ru/7f43128¢
16 CnoxeHue, BBIYUTaHUE, YMHOKEHHE U bubmuotexa [JOK

nenieHre anredpanyeckux Apooeit

https://m.edsoo.ru/7f4315c0




CJ'IO)KGHI/IG, BBIUUTAHUC, YMHOXKXCHUC U

bu6mmoreka [IOK

37 JesieHre anrebpandeckux apodei https://m.edsoo.ru/7f4318¢c2

18 CrnoxeHue, BBIYUTAHUE, YMHOKEHHE U bubnmnoreka [JOK
JieJieHne anredpandeckux apooden https://m.edsoo.ru/7f431a20

39 [Ipeo6pa3oBanue BbIpaxeHUH, bu6nuorexa [IOK
coJiepKalux anredpandeckue apoodu https://m.edsoo.ru/7f43259¢

40 [TpeoOpa3oBaHue BbIpAXKEHUH, bubnnoreka [IOK
coJiepKalux anredpandyeckue Apoou https://m.edsoo.ru/7f432736

A1 [Ipeo6pa3oBanue BbIpaxeHUH, bu6nuoreka [IOK
coJiepkaIiux ajareopandeckue 1poou https://m.edsoo.ru/7f432736

4 KonTponbHas padora no teme bu6nuoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36

bubnnoreka [JOK
43 Keazpatiioe ypasreriie https://m.edsogru/7f42eela

44 HenonHoe kBanpaTHOE ypaBHEHUE bubmmorera [IOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTtHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela

46 ®dopMyia KOpHEH KBapPaTHOIO bubnnoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f42£158

A7 ®dopMyia KOpHEH KBaIpPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42£316

43 dopmysa KOpHEH KBaIpaTHOTO bu6nuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4

49 Teopema Bueta bubmorera [IOK

https://m.edsoo.ru/7142fef0




bu6nuoreka [JOK

50 Teopema Buera
p https://m.edsoo.ru/7f430076
51 Peienne ypaBHeHUH, CBOAAIIMXCA K bubnnoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢542
57 Pewienne ypaBHeHUH, CBOAAIIMXCA K bubnnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme npoOHO-palOHATIEHEIE bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmme npoOHO-palIOHATIEHEIE bubnmnorexa [JOK
YPaBHEHUS https://m.edsoo.ru/7f432bb6e
55 Pentenne TeKCTOBBIX 33/1a4 C TOMOIIBIO bu6mmoreka [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42£75¢
56 Pentenne TeKCTOBBIX 33/1a4 C TOMOIIBIO bu6mmoreka [IOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42{816
57 KonTponbHas padota no teme bu6nuoreka LIOK
"KBanpatHsle ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JIuneliHOE ypaBHEHUE C IBYyMs
58 NEePEMEHHBIMHU, €ro rpaduK, IpUMEpHI
pelIeHNs ypaBHEHU B LENbIX YUCIIaX
JIuneliHOE ypaBHEHUE C IBYMs
59 HEPEMEHHBIMH, €ro rpaduK, IpUMeps
pEILIEeHUs] ypaBHEHUH B LIEJIBIX YHCIIAX
JIuneliHOEe ypaBHEHUE C IByMs
60 HEPEMEHHBIMH, €r0 rpaduK, IpUMeps
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHCIIAX
61 Pemenne cucrem IByX JIMHEWHBIX




YPaBHEHMH C IByMsI IEpEeMEHHBIMU

Pemenne cucrem nByX JIMHEWHBIX

62 YPaBHEHUH C ABYMS IEPEMEHHBIMU

63 Pewienne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

64 [Tpumeps!l peleHns: CUCTEM HETUHENHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU

65 [IpuMeps! penieHust CUCTEM HETMHENHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
I'padmnueckas unTEpIIpeTaLIUs YpaBHEHUS

66 C IBYMS IEPEMEHHBIMH U CUCTEM bubnmnorexa [JOK
JIMHEHHBIX YPAaBHEHUM C ABYMsI https://m.edsoo.ru/7f43d6d6
IIEPEMEHHBIMU
I'padmnueckas uaTEpIHIpeTaLIusl ypaBHEHUS

67 C IBYMS IEPEMEHHBIMH U CUCTEM bubnmnorexa [JOK
JIMHEHHBIX YPAaBHEHUM C ABYMsI https://m.edsoo.ru/7f43d6d6
IIEPEMEHHBIMU

68 PemreHne TeKCTOBBIX 3a71a4 C IOMOIIBIO
CHUCTEM ypaBHEHUH

69 PelieHne TeKCTOBBIX 33714 C IIOMOILIBIO
CUCTEM ypaBHEHUH

70 PemreHne TeKCTOBBIX 3a71a4 C TIOMOIIIBIO
CUCTEM ypaBHEHUH

71 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA

72 YuciioBble HEPABEHCTBA U UX CBOWCTBA




73

HepaseHcTBO ¢ 01HOM ITEpEMEHHON

74 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢840
76 JIuneliHbIC HEPABEHCTBA C OTHON
NIEPEMEHHOI U UX pEIICHNE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM ITIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOMN U UX PEIICHHE
N300pakeHne pereHus TMHEHHOTo
80 HEpaBEHCTBA U MX CHCTEM Ha YHCIOBOM bubamorexa [JOK
p . https://m.edsoo.ru/7f42c¢9e¢4
npsSAMOi
N3obpaxenue pemeHust TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHUCIOBOM bubmorexa OK
. https://m.edsoo.ru/7f42c9¢4
PSIMOM
%) KonTponsHnas pabora o temam
"HepasenctBa. CucteMbl ypaBHEeHHH"
bu6mmoreka [IOK
83 [Tonsarue KIUN
Pyu https://m.edsoo.ru/7f433¢c12
84 OO6nacth ornpeesieHus] © MHOYKECTBO bubnmnorexa [JOK
3HauYeHUN PYHKINH https://m.edsoo.ru/7f433d84
85 Crioco6b! 3a1aHus PyHKIUI




86 ['paduk pyHKIIHN
g7 CgoiicTBa GyHKIIMH, UX OTOOpaKEHUE Ha
rpaduxe
28 Urenue u noctpoeHue rpadukoB
byHKIMA
29 [Tpumeps! rpadukoB GyHKLINUH,
OTpaKaloIIMUX pealibHbIE MPOLIECCHI
OyHKIINH, OTIMCHIBAIOIINE MIPSIMYIO U
90 06y aTHYIO [IPOIIO HI/IOHaJ'ILHiIG o bubamorexa [IOK
PATHYIO Hponop https://m.edsoo.ru/7f434bbe
3aBUCHUMOCTH, UX TpapuKu
91 IM'unepbona
90 Tunepora bubmuoreka [JOK
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 I'pa =x?
paguic dynicumn y =X https://m.edsoo.ru/7f434572
Oyarmmn y =x2, y = x3, y = VX, y = [X;
94 r }a,ubnqecg;e GH};GHI/IG ; aBHeH};/IfI |1/1| Bubmmorexa LIOK
p p . yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUMU
[ToBTOpEHNE OCHOBHBIX MOHATHUI U
95 METOJIOB KypcOB 7 U 8 KJIacCoB, bu6nuoreka [IOK
06o6menue 3nanuii / Becepoccuiickas https://m.edsoo.ru/7f4371aa
poBepoyHas paborta
96 Nrorosas xoHTposibHas padoTa / bu6nuoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHUI U

METOJIOB KypcoB 7 U 8 KJIacCoB,




000011IeH1E 3HAHUN

IToBTOpEHNE OCHOBHBIX MTOHATHI U

bu6nmoreka [JOK

98 7ul 1
METOIOB KypeoB fI KIaccos, https://m.edsoo.ru/71f43736¢
000011IeHrEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOI0B KyPCOB 7 M 8 KJIaCCOB 1 Bubmiorexa LIOK
A yp . ’ https://m.edsoo.ru/7f437510
000011IeHrEe 3HAHUH
[loBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB KYPCOB 7 M 8 KJ1acCOB 1 bubmaorexa LIOK
A P . ’ https://m.edsoo.ru/7f4376b4
00001IeHne 3HAHUI
[loBTOpEHNE OCHOBHBIX MOHATHI U
101 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 bubmaorexa LIOK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
00001IeHnEe 3HAHUI
[loBTOpEHNE OCHOBHBIX MOHATHI U
bu6mmoreka [IOK
102 METOJI0B KypcOB 7 U 8 KJIacCOB, 1

000011IeH1E 3HAHUN

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

OBIIEE KOJIMYECTBO YACOB I10
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9 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpo
JIbHbIE
padoThbI

IIpakTuy
ecKHe
padoThI

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTebHbIC

pecypchl

PanmonansHbIE qucia, uppaiuoHaJIbHBIC
qyucjiia, KOHCYHBIC U OCCKOHECUHbBIE
JACCATHYHBIC I[pO6I/I

MHOXECTBO JCHCTBUTEIBHEIX YHCEI,
JIEMCTBUTEIIBHEIC YHCIIa KAK 0€CKOHEUHBIC
JECATUYHBIE TPOOH

B3auMHO 0OTHO3HAYHOE COOTBETCTBHE
MEXIY MHOXECTBOM JCHCTBUTEIBHBIX
YUCel U MHOKECTBOM TOYEK
KOOPJIMHATHOM IIPSIMOMU

CpaBHEHHUE TEUCTBUTEIBHBIX YHCEIL,
apudMeTHuIeCKHe EHCTBUS C
JIEHCTBUTEILHBIMU YHCIIAMU

[TpubnmwxEéHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MIPUOJIMKEHUS

Oxpyrienue yucen

OxpyrieHue yucesn

IIpukuaka v OLlEeHKa pe3yJabTaToOB
BBIYUCIICHUN

HpI/IKI/II[Ka " OLICHKA pe3yJIbTaTOB




BBIYHCIICHUN

JInneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK

10
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM https://m.edsoo.ru/7{43bf66
1 JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM
12 KBanpatHoe ypaBHeHue. Pemenue bubnuoreka [IOK
YPaBHEHUH, CBOASAIIMXCA K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBanparnoe ypaBHenue. Pemenue bubnmnorexa [JOK
YpaBHEHUH, CBOJAIINXCS K KBaIpaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBagpaTHEIe ypaBHEHUS bubmmorexa LOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTtHbie ypaBHEHHS Bubnuorexa LIOK
AP P https://m.edsoo.ru/7f43¢3d0
[IpuMepsl penieHust ypaBHEHUH TPEThEU U
16 YETBEPTOU CTEIECHEN Pa3IOKEHUEM Ha
MHOKUTENH
IIpuMmepsl pellieHs ypaBHEHUM TPETbeU U
17 YeTBEPTOU CTEIICHEN pa3IOKEHUEM Ha
MHOKUTENH
18 Pemenne npo6HO-palioHaIbHBIX bubnuoreka [IOK
YPaBHEHHHU https://m.edsoo.ru/7f43c9b6
19 Pemienne 1po6HO-paliMOHATBHBIX bubnuoreka [IOK
YPaBHEHHH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcToBBIX 3a1a4
anreOpanyeckuM METOA0M
21 Perienne TekcTOBBIX 3a7a4




aﬂre6paI/I‘IeCKI/IM METOJOM

Pemenne TEKCTOBBIX 3a/1a4

22
anreOpanvdecKuM MeTOI0M
23 KonrtpomnbHas pabora no teme "YpaBHeHUs
C OJIHOM TIepeMeHHOM"
24 YpaBHEHHE € 1BYMs IIEPEMEHHBIMU U €TI0 bubnuotexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
’5 YpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 bubnmnorexa [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema /ByX JIMHEHHBIX YpaBHEHUII ¢
JBYMsI IEpEMEHHBIMU U €€ pellleHne
27 Cucrema 1ByX JINHEHHBIX YPaBHEHUI C
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
78 Cucrema 1ByX JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
29 Cucrema ByX JIMHEHHBIX YpaBHEHUII ¢
JByMsI IEPEMEHHBIMU U €€ pellIeHne
Pemenne cucrem 1B aBHEHUWM, OJTHO
30 it Z: };p o6 bubnmnoreka [JOK
U3 KOTOPBIX JIMHEHHOE, —
. p ApYT https://m.edsoo.ru/7f43d23a
BTOPOI1 CTENEeHN
Pemenue cucrem a8 ABHEHUM, OJTHO
31 HHeﬁHZZ };p e bubnmnorexa [JOK
13 KOTOPBIX JI , —
. p ApYT https://m.edsoo.ru/7f43d55a
BTOPOI1 CTENEeHN
Pemenue cucrem 1ByX ypaBHEHMI, OHO
32 13 KOTOPBIX JITUHEWHOE, a IPYroe —

BTOPOM CTEIEHU




Pemenne cucrem ABYX ypaBHeHHfI, OJHO

33 13 KOTOPBIX JITUHEHHOE, a IPYroe —
BTOPOM CTEIEHU
34 ['padmyeckas HHTEpIPETAIUS CUCTEMBI
YpaBHEHUH C ABYMs IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a7a4
anreOpanvdeckuM crocooom
16 Penienne TeKCTOBBIX 33124
anredpandeckum crnocooom
37 Kontponbnas pabota mo Teme "CucremMsl
ypaBHeHHI"
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEpaBEHCTBA U UX CBOMCTBA bu6morexa TIOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHble HEpABEHCTBA C OTHON bubmuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
0 JIuneliHble HEpABEHCTBA C OTHOM bubnuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
13 CucreMbl TMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM U UX PEIICHUE
44 CucteMbl TMHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX PEIICHUE
45 CucreMbl TMHEHHBIX HEPABEHCTB C OAHOU

nepeMeHHoﬁ " UX PCIICHHUC




bubmmoreka [IOK

46 K
BaJpPAaTHbIE HEPABEHCTBA U UX PELICHHE hitps://m.cdsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHUE bubmiorexa LIOK
P P P https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX PEIICHUE Bubnuorexa LIOK
AP P P https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PELICHUE
50 KBazpaTHble HEpaBEHCTBA U UX PELIEHUE
I'padmuueckas uHTEpIIpETALIS HEPABEHCTB
51 I/IIZ:I/Iq():TeM HE aBeHCI”)FBI:; BYyMsI ’ brbmiorexa LIOK
P ABY https://m.edsoo.ru/7f43b098
NIEPEMEHHBIMU
I'padnueckas uHTEpIIpETALIS HEPABEHCTB
52 Y CHCTEM HEPABEHCTB C JBYMsSI
NePEMEHHbBIMU
53 KonTponbHas pabota no teme
"HepaBenctpa"
54 KBanpatnunas QpyHkuus, e€ rpapuk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas QyHkuus, e€ rpapuk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas QpyHkuus, e€ rpapuk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPIIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAUHATHI BEPILIMHBI bubnuoreka [IOK

napaboIIbl, 0Cb CAMMETPHH NapaboIIbl

https://m.edsoo.ru/7f43a03a




59 [Tapabosna, KOOpAUHATHI BEPILIMHBI bubnuoreka [IOK
napaboIIbl, 0Cb CAMMETPHH NapaboIIbl https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpAMHATHI BEPIIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOpAMHATHI BEPIIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabosna, KOOpAUHATHI BEPILIMHBI
napaboIIbl, 0Cb CHMMETPHH NapaboIIbl
63 I'paduxu pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=|X|
65 I'paduxu pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=|X|
66 I'paduku pynkuuit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=|X|
68 I'paduxu pynkumii: y = kx, y =kx +b,
y=k/x, y=x3, y=vX, y=|X|
69 KonTponbHas padota no teme "®@yHkiun" ngi;ifg;gg}; 43ab84
70 [ToHsiTHE YUCIIOBOM MOCIIEI0BATEILHOCTH bubmmoreka LIOK
https://m.edsoo.ru/7f43e6c6
71 3agaHue mociaeq0BaTENbLHOCTH bu6mmoreka [IOK

peKyppeHTHOI popmyroii u popmynoii n-

https://m.edsoo.ru/7f43ebda




T'0 4JICHa

7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnuoreka [IOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMmeTpudecKas bubnuoreka [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
®opMyIibl N-ro wieHa apuGMeTudecKoit u
74 F€OMETPUYECKOU MTPOTrPECCUM, CYMMBI bubmorexa [OK
P » & https://m.edsoo.ru/7f43158a
NIEPBBIX N YIECHOB
@®opMyIIbl N-To YieHa apuPpMETUIECKO U
. . bubnuotexa [JOK
75 T€OMETPUUYECKON MTPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43ef2¢c
NEPBBIX N YJICHOB
®opMyIbl N-To YieHa apuPpMeTUIECKOi U
. . bubnuotexa [JOK
76 T€OMETPUUYECKON MTPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43{0c6
IIEPBBIX N YIECHOB
®opMyIIbl N-To YieHa apupMeTUIECKOi U
. . bubmuorexa [JOK
77 F€OMETPUUYECKON ITPOTPECCUM, CYMMBI
https://m.edsoo.ru/7143{72e
NEPBBIX N YJICHOB
®opMyIbl N-To YieHa apuPpMeTUIECcKOi U
. . bubmuoreka [JOK
78 T€OMETPUUYECKON MTPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43f8a0
NEPBBIX N YJICHOB
N300pakeHne 4IeHOB apu(METHUECKON U
79 T€OMETPUYECKON MTPOrPECCUil TOUKaMH Ha
KOOPAMHATHOMW TITOCKOCTH
N300pakeHne 4IeHOB apu()METHUECKON U
80 rE€OMETPUUYECKOHN MPOTrpeECCUl TOUKAMH Ha

KOOpI[HHElTHOfI IIJIOCKOCTH




81

JIMHEWHBIN U YKCIIOHEHIIUAIIBHBIA POCT

82 CrnosxHble MPOLIEHTHI bu6morexa TIOK
https://m.edsoo.ru/7f43fe0e
83 CroxHbIE TPOLIEHTHI bubmorexa [OK
https://m.edsoo.ru/7f4401a6
%4 KonrponbHas padora no reme "Yucnossle bubnuoreka [IOK
MOCJIEI0BATEIbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpenue, 0600IIEHNE U
25 CHCTEMAaTU3alMs 3HaHUH. 3aInCh,
CpaBHEHUE, NEUCTBUS C JEHCTBUTEIbHBIMU
YHCIIaMH, YHUCIIOBas MpsiMast
[ToBTOpenue, o600IIEHNE U
86 cucremarusanus 3HaHui. [IpoueHTsl,
OTHOILIEHHUS, IPONIOPLIUN
[ToBTOpenue, 0600IIEHNE U
87 cucremarusanus 3HaHuil. OkpyrieHue,
npuOIMKEHNE, OLlEHKa
[ToBTOpenue, 0600IIEHNE U
28 cHucTeMaTH3aIys 3HaHui. Permenne bubmuoreka [JOK
TEKCTOBBIX 3a7a4 apuPMETUUECKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpenue, 06001IEeHNE U
29 crucTeMaTH3aIys 3HaHui. Permenne bubmuoreka [JOK
TEKCTOBBIX 3a7a4 apUPMETUUECKUM https://m.edsoo.ru/7f443cd4
crocooom
90 [ToBTOpenue, 0600IIEHNE U bubnuotexa [JOK




cucTeMaTu3anusd 3HaHui. Pemenue
TEKCTOBBIX 3a7a4 apuPMETUUECKUM
crocooom

https://m.edsoo.ru/7f443fea

[ToBTOpenue, 0600IIEHNE U
cuctemaruzanus 3HaHui. [IpeobpazoBanue

bu6mmoreka [IOK

1 areOpanvyecKux BBIPAKEHHM, TOMYCTHUMbIE https://m.edsoo.ru/7f4441ca
3HAUYEHUS
[ToBTOpenue, 0600IIEHNE U

9 cucreMartuzaius 3Hanuil. [IpeobpazoBanue bubnuotexa [JOK
anreOpanvecKux BBIPAXKEHUHN, JOIMTYCTUMBIE https://m.edsoo.ru/7f444364
3HAUYEHUS
[ToBTOpenue, 0600IIEHNE 1

93 cucreMartuzaius 3Hanuil. [IpeobpazoBanue bubnuotexa [JOK
anredpanvdeckux BhIPaKEHUH, TOMYCTUMbBIE https://m.edsoo.ru/7f444612
3HAUYEHUS
[ToBTOpenue, 0600IIEHNE U

94 cucreMartuzaius 3Hanuil. [IpeobpazoBanue bubnuoteka [JOK
anreOpanvecKrux BBIPAXKEHUMN, JOIMYCTUMBIE https://m.edsoo.ru/7f444a94
3HAUYEHHUS
[ToBTOpenue, 0600IIEHNE 1

95 cucremaTusanus 3HaHuil. OyHKINH: bubnuotexa [JOK
MIOCTPOEHUE, CBOMCTBA N3YyUYECHHBIX https://m.edsoo.ru/7f444¢c56
byHKIII
[ToBTOpenue, 0600IIEHNE U

96 cucremaTusanus 3HaHuil. OyHKINH: bubnuotexa [JOK

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIII

https://m.edsoo.ru/71444144




97

[ToBTOpenue, 06001IeHNE U
cucremMaTtu3anys 3HaHui. OyHKIHN:
IIOCTPOEHHE, CBOMCTBA N3YYSHHBIX

byHKIMMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 06001IEeHNE U
cucremMaTu3anys 3HaHui. OyHKIHM:
IIOCTPOEHHE, CBOMCTBA N3YYSHHBIX
byHKIII

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 0600IIEHNE U
cucreMartuzaius 3Hanui. ['papudeckoe
pelleHre ypaBHEHUH U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600IIEHNE U
cuctemaruzanus 3HaHui. ['paduyeckoe
pelleHne ypaBHEHUH U UX CUCTEM

101

Wrorosas koHTpoJsibHAs paboTa

102

0O00011eHrEe U cCUCTEMAaTU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

7 KIIACC
Koxa
nposep .
IIpoBepsiemble peMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
FEMOTO o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJib
TaTa
1 Yucna v BIYKCICHUS
. BoimonHATh, coderas YCTHBIE M NMUCHMEHHBIE MPHUEMBI, apu(pMETHUECKHUE
' JIEMCTBUS C pallMOHAIIbHBIMU YU CIaMHU
Haxoauth 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUH, MPUMEHSTH pPa3HOOOpa3HbIE
1.2 crocoObl M NpUEMBl  BBIUMCIEHHUS 3HAYEHMM JpOOHBIX BBIPAKEHUH,
coJiepKaliux OObIKHOBEHHbBIE U IECATUYHBIE Apo0OU
[lepexonuTh OT 0aHOM (GOpPMBI 3amUCH YHUCeNl K Ipyroi (mpeoOpa3oBbIBAThH
1.3 JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOb)
1.4 CpaBHMBATh U yNOPSAJOYMBATH PALIMOHATIBHBIE YKCTIA
1.5 OKpyrasTh yncia
BBINTONHATE NPUKUAKY U OLEHKY pe3yJibTaTa BBIYUCIECHNUN, OLIEHKY 3HAUYECHUN
1.6 YUCJIOBBIX  BBIPAXEHUW. BBINOMHATH  JEHCTBHA CO  CTCNEHSAMU  C
HaTypaJbHBIMHU NTOKa3aTeIIIMU
L7 [IpuMeHATh NpU3HAKU IETUMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATypalbHbIX
' umcen
Pemath npakTHKO-OPUEHTUPOBAHHBIE 33JauM, CBS3AHHBIE C OTHOILIEHUEM
18 BEJIMYMH, IPONOPLUOHATIBHOCTHIO BEJIMYHH, IPOLIEHTAMU, HHTEPIIPETUPOBATH
' pe3yJIbTaThl pELUICHUS 3a7a4 C YYETOM OrPAHUYEHUM, CBSA3aHHBIX CO
CBOMCTBaMH paccMaTpuBaeMbIX 00BEKTOB
2 AnrebpanyecKkue BhIpaXKEHUS
1 Hcnonp3oBaTh anredpandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€
' B IIPOLIECCE OCBOEHMSI y4eOHOr0 MaTrepuasa
25 Haxomute 3HayeHus OyKBEHHBIX BBIPAKCHHHA TNPH 3aJaHHBIX 3HAYCHUAX

IEPEMECHHBIX




BrInonaHITh Hpeo6pa303aHH;1 LECJIOTO BBIPAKCHUSA B MHOTOWICH MTPHUBCACHHUECM

>3 NOJOOHBIX ClIaraéMbIX, PACKPbITHEM CKOOOK
y BBINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrowieHa Ha
' MHOTOWIEH, IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBa/IpaTa pasHOCTH
OcCyecTBIATh Pa3lIoKEHUE MHOTOWIEHOB HA MHOXKUTEIM C IIOMOIIBIO
2.5 BBIHECEHMSI 3a CKOOKM OOILIEro MHOXKHUTENsS, IPYNIUPOBKHU CIIaraeMbIX,
npuMeHeHHs (OpMYIT COKPAIEHHOTO YMHOKESHUS
26 [TpumensTs mpeoOpa3oBaHus MHOTOWIECHOB JJIsl PEUICHUS Pa3IMYHBIX 33134
' U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOM MPaKTUKU
57 Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMU I10Ka3aTENIAMHU JUIs
' IpeoOpa3oBaHus BHIPAKEHUN
3 VYpaBHEeHMS U HEpaBEHCTBA
Pemwats nMHEHHbIE ypaBHEHUS C OJHOW IEPEMEHHOMW, NPUMEHsSs IMpaBUIIA
3.1 nepexoAa OT HCXOAHOIO YpaBHEHMsI K paBHOCWIBHOMY eMmy. lIpoBepsTs,
SIBIISICTCS JT YUCIIO KOPHEM YpaBHEHHS
12 [TpumensTh rpaduuecKkrue METObI MPH PEIICHUHU JTMHEHHBIX YPAaBHEHUN U UX
' cucTeM
13 [TonOupars mnpumepsl mHap 4YHUCEN, SBISAIOIIMXCS PELIEHUEM JMHEHHOTro
' YpaBHEHHS C IBYMSI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH IJIOCKOCTH I'padUK JIMHEHHOTO YPaBHEHUS C IBYMS
34 IEPEMEHHBIMM; TOJIB3YSCh Tpa(UKOM, NPUBOJIUTH IMPUMEPHl PELICHUS
ypaBHEHHUS
35 Pemate cuctembl ABYX JIMHEHHBIX YPAaBHEHUH C IBYMS MEPEMEHHBIMHU, B TOM
' qyucie rpadhuuecKu
CoctaBnsaTh M pemiath JUHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBHMIO 3aJaud, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4EHHBIN pe3ybTar
4 Koopaunate! u rpadpuku. OyHKIIUN
N300pakaTh Ha KOOPAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOILME 3aaHHBIM
4.1 KOOpAWHATAaM, Jy4M, OTpPEe3KH, WHTEpBalbl, 3allUCHIBATh YHCJIOBBIC
IPOMEXKYTKH Ha ajaredpanyeckoM s3bIKe
4.2 OTmeuaTh B KOOPAUHATHOHN MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpIUHATAM
4.3 Crtpowuts rpaduku muHeHHBIX QyHKIUH. CTpOUTh rpaduk PyHKIUU y = [X|




OnwuceiBaTh € MOMOMIBIO (YHKIMIA HM3BECTHbIE 3aBUCUMOCTH MEXIY

4.4 BEJIMUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE, 1IEHY, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOUTEILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoaute 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa
[Tonumarp rpaduyeckuii crmoco0 MpeAcTaBlIeHUS W aHAIM3a WH(GOpPMAIUH,
4.6 U3BJIEKaTh M MHTEPHpPETUPOBaTh HH(MOpManui0 U3 TpaduKoB peasbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon
nposep .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
FEMOTO 0o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yiabT
ara
1 Yuciia u BIYUCICHUS
Hcnonbs30BaTh HauyajdbHbIE MPEJICTABICHUS O MHOXECTBE JIEHCTBUTEIIbHBIX
1.1 yucen JUIs CpaBHEHMS, OKpYIJIGHMsT M BBIYMCIEHUH, H300paxkarhb
NeHCTBUTENBHBIC YMCIIa TOYKaMU Ha KOOPAMHATHOM MPsMOi
[TpumeHsITh TIOHATHE apU(METHUYECKOTO KBAJIPATHOTO KOPHS, HAXOAHUTh
15 KBaJIpaTHbIE KOPHH, HCHOJb3ys NpU HEOOXOAMMOCTH KaJbKyJATOp,
' BBITNIOJHATH MpeoOpa3oBaHUs BBIPAXKECHHM, COIepKallUX KBaJpaTHbIe KOPHHU,
HCIIOJIb3Yysl CBOMCTBA KOPHEM
13 Hcnonp3oBath 3amucu OONBIIMX U MAJbIX YHCEN C MOMOIIBI0 JECSITHUHBIX
. npobeit u creneneit uncna 10
2 Anrebpanyeckue BbIpaXeHUs
1 [IpuMeHATh TMOHATHE CTENEHH C LEJIbIM TOKa3aTeleM, BBIOJIHSITh
' peoOpa3oBaHUs BHIPAKEHUH, COIEPIKAIINX CTEIIEHU C LIeTIbIM MTOKa3aTeleM
BBINONMHATE TOXKIECTBEHHbIE MPEOOpa30BaHUsl PAIlMOHANBHBIX BBIPAKEHUN
2.2 HAa OCHOBE TPaBHJ JCHUCTBUU HAJ MHOTOWICHAMH H alreOpandecKuMu
IpOOSMH
2.3 PackianpiBath KBaApaTHBIN TPEXUIICH HA MHOXKHUTEIN
54 [TpumensTh mpeoOpazoBaHUs BIpAXKEHUI AJIs pEIlIeHUs] Pa3INYHbIX 3a/1a4 U3

MaT€MaTUuKH, CMCKHBIX ITPEAMETOB, U3 peaHBHOfI IMPpaKTUKH




YpaBHEHHUs U HEpABEHCTBA

Pemate nuHENHBIE, KBaJApaTHbIE YPAaBHEHMS M PalMOHAJIbHBIC YpaBHECHUS,

31 CBOJIAIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMS IIEpEMEHHBIMU
[IpoBoauTh mpocTeline ucciae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMUIA, B
35 TOM YHUCJIE C TMPUMEHEHUEM rpaduuecKuX MpPEICTaBICHU (YCTaHABIMBATH,
' MMEeT JM ypaBHEHUE WJIM CUCTeMa ypaBHEHUH pEIlIeHHUs, €CIU HUMEET, TO
CKOJIBKO, ¥ TIPOYEE)
[lepexonuTh OT CIOBECHON (OPMYITUPOBKH 3amauu K e€ anreOpamdeckoit
13 MOJIETIM C TOMOIIBI0 COCTAaBJICHUSI YPaBHEHUS WM CUCTEMbl YpaBHEHHIA,
' WHTEPIIPETUPOBATH B COOTBETCTBHHM C KOHTEKCTOM 33Ja4d TIOTYYCHHBIN
pe3ynbTar
[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB [UIsI CPABHEHUS, OLIEHKH,
34 pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOM M UX CHUCTEMBI, JaBaTh
' rpadUyYecKy0 WIUTIOCTPAIIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMbI
HEPABCHCTB
4 OyHKIUU
[TornMarh U KCIOJIB30BaTh (DYHKIMOHAIBHBIC MOHSATUS U SI3BIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE OOO3HAUEHHUA), OINpEACNATh 3HayeHHe (QYHKIHUH 110
3HAYEHUIO apTyMEHTa, ONPEAEsATh CBoKcTBa (QYyHKIMU 1O e€ rpaduky
Ctpoutb rpaduKku 3JeMEHTapHBIX QYHKINN BUIA:
=/
4.2 y
kix
, Y =x%,y =X3, y = |X|, ONUCBIBaTh CBOMCTBA YMCIOBOK (QYHKIMH 1O €€ TpaduKy
9 KIIACC
Kon
nposepsi N
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
emoro 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOT0 0011IEro 00pa3oBaHusI
pe3yJibTa

Ta




Yucia ¥ BEIUMCIIEHUSA

1.1

CpaBHI/IBaTB " YIIOpAJO0YMBATH pallMOHAJIBHBIC U HPppallOHAJIBHBIC YK Clla

BrmonssaTe apI/I(l)MeTI/I‘leCKI/Ie HeﬁCTBHH C paluOHAJIBbHBIMH YHUCIIAMU,

1.2 coueTas YCTHbIE M IIHCBbMEHHBIE MPHUEMBI, BBIIOIHATH BBIYMCICHUSA C
UppalMOHAIbLHBIMU YUCIIaMU
13 HaxomuTte 3HaueHHs CTENEHEW C LENbIMU IIOKa3aTeIMH U KOPHEW,
' BBIUHCIIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUN
14 OKpyryATh JOEHCTBUTEIBHBIE YHCIIA, BBINONHATH INPUKUIKY pE3yJbTara
' BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKCHUN
2 YpaBHEHUS 1 HEPABEHCTBA
)1 Pemarp nuHEiHBIE U KBaJpaTHbIC YPAaBHEHMsI, YPABHEHHUs, CBOIAIIUECS K
' HUM, IPOCTEHIINE APOOHO-PALMOHAIbHbBIE YPaBHEHUS
Pemarp cucrembl JByX JIMHEHHBIX ypaBHEHUH C [ByMs INEPEMEHHBIMU U
2.2 CUCTEMBI IBYX YPaBHEHHMH, B KOTOPBIX OJIHO YpPaBHEHHE HE SBIETCS
JINHEVHBIM
Pemate TeKkCTOBBIE 3ajaud anreOpaMyeckKuM CIIOCOOOM C IOMOIIBIO
23 COCTaBJICHUS YpPaBHEHUS WM CHCTEMbl JBYX YpPaBHEHUH C JByMs
[IEpEMEHHBIMU
[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B
54 TOM YHCJIE C TNPUMEHEHHEeM TpaduuecKuX TMpencTaBleHUi (Hampumep,
‘ YCTaHABJIMBATh, UMEET JIM YPABHEHHE MJIM CHUCTEMa YPaBHEHUMN pPELICHMS,
€CIIM UMEET, TO CKOJIBKO)
Pemate sMHeiHble HepaBEHCTBAa, KBaJpaTHblE HEPABEHCTBA, M300pakaTh
2.5 pellIeHHE HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUChIBaTh PEIICHUE C
IIOMOLIbIO0 CUMBOJIOB
Pemarp cucTremMpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
a6 BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTb PEILICHUE CUCTEMBI
' HEPABEHCTB Ha YWCJIOBOM IMPSMOM, 3alMChIBATh PEIIEHUE C IOMOIIBIO
CHUMBOJIOB
2.7 Hcnonbs30BaTh HEpaBEHCTBA MIPU PELLICHUM PA3JIMUHBIX 3a1a4
3 OyHKIMH




PacrioznaBath QyHKIMHM HM3YYCHHBIX BHJIOB. [lOKa3bpIBaTh CXEMAaTHYECKU

pacrioyio)keHlue Ha KOOPAWHATHOHM IIOCKOCTH TpaduKoB (QyHKUMH BHa:

> y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HAYCHHUI
KO2(pHUITMEHTOB, ONMHUCHIBATh CBOMCTBA (DYHKIIUHA
35 [Toka3bIBaTh CXEMAaTHYECKU PACIOJIOKEHUE HAa KOOPAWHATHOW ILIOCKOCTU
' rpadukoB GyHKIUi Buga y = VX, y = |X| ¥ onuCchIBaTh CBOMCTBA (PYHKITUI
33 Crtpouth 1 U300pakaTh CXeMaTUYECKU I'padUKU KBaJIpaTUUHBIX (QYHKUUH,
' OIKCHIBaTh CBOMCTBA KBAIPATHUHBIX (DYHKIUH MO UX rpaduxam
34 PacnioznaBath kBagpaTHuHyto QyHKIUIO 110 GopMyIie, TPUBOIUTH IPUMEPHI
' KBaJIpaTHUUHbIX QYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmernueckas v TeoOMeTpUUYECKasi IPOrpeccuu
A Pacrio3naBath apuMETHYECKYI0O M TEOMETPUYECKYIO MPOTPECCHU TPHU
‘ pa3HbIX crocobax 3agaHus
BEIONMHATE,  BBIYMCICHHUS C HUCHOJIB30BaHWEM (OpMyNIT 7-TO YiIeHa
4.2 apu(METUYECKOH U TEOMETPUYECKON TPOrPEeCcCHil, CyMMBI TIEPBBIX N
YJIEHOB
N300paxaTh wieHbl MOCIEAOBATEIbHOCTH TOYKAMH Ha KOOPAWHATHOU
43
IJI0CKOCTH
Pemarp 3amaun, cCBS3aHHBIE C YKCIOBBIMU IOCIIENOBATEILHOCTSIMH, B TOM
4.4 quclie 3aJaud U3 PeaJbHOM XU3HU (C HCIOJIb30BAHUEM KaJbKyNATOpA,

1IU(POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucina v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, TIEPEX0a OT OJHOW (OPMBI 3arucCh
1.1 npobeiri k gapyroi. IloHsTHE palMOHAIBLHOTO 4YHWCIA, 3alKCh, CPaBHEHHE,
YIOPSAOYMBAHUE PAllHOHATIBHBIX YHCEI
- Apudmernueckue IeHCTBUA C pallMOHATIBHBIMU YHcIaMu. Pemenne 3agay us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha 1po0u
13 Crenenp C HaTypajJbHBIM IIOKa3aTeJIeM: OMpeIeNeHHe, NpeoOpa3oBaHue
' BBIpQXXCHHUI1 Ha OCHOBE OIpeeNIeHus, 3aITUCh OOJIBIIUX YHCEell
L4 [TpoueHTsl, 3aMuch NPOLEHTOB B BU/JIE APOoOU U IpoOH B BUE MPOLIEHTOB. Tpu
. OCHOBHBIE 3a/1a4M Ha IIPOLIEHTHI, PELIEHUE 33/1a4 U3 peaIbHOU ITPaKTUKU
s [IpumeHeHne TpPU3HAKOB  JEIUMOCTH, Ppa3JIOKEHHE HA  MHOXUTEIU
' HATYpaJIbHBIX YHCel
L6 PeanbHple  3aBUCHMMOCTH, B TOM 4YMcie HOpsMas ©  oOpaTHas
' [IPONOPLUOHAIBHOCTH
2 AnrebpanyecKue BHIPAKCHHS
51 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOM. JlonmycTuMmble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBienre 3aBUCHUMOCTH MEXIY BeJIWYMHAMH B BuAEC (HOPMYIIBL.
. Beruncnenus no popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  pAaBHBIC
' BBIpaXECHUS
2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
5 s Opnownensl 1 MHOrowieHsl. CteneHb MHOrowieHa. CrokeHue, BhIYMTaHUE,
' YMHOXEHUE MHOTOWIEHOB
26 @opMyJiIbl COKpaIEHHOIO YMHOXKEHHUS: KBaJpaT CYMMBbI U KBaJIpaT pa3HOCTH.
' dopmysa pa3HOCTH KBaJpaToB. Pa3ioxkeHne MHOrO4JIEHOB HA MHOXKHUTEIU
3 VYpaBHeHus
3.1 YpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,




PaBHOCHUIIBHOCTb YPAaBHEHUI

JIuHeliHOe ypaBHEHUE C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO

32 ypaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHUM
13 CocraBieHue ypaBHEHUH 10 YCJIOBHIO 3a1aud. PemieHne TeKCTOBBIX 3a/1a4 C
. MMOMOUIBIO YPaBHEHHI
3.4 JluneiiHOE ypaBHEHUE C IBYMS NEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JIMHEHHBIX YpaBHEHMH C JABYMs II€épeMEHHbIMH. PemeHue
3.5 CUCTEM YypaBHEHHUI crocoOoM mojacTaHoBKU. [Ipumepsl pemieHus: TEKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHKIumn
4.1 Koopaunara Touku Ha npsMoun
42 Yucnossle nmpoMexxyTku. PaccTosgHue Mexay AByMs TOYKaMU KOOPIMHATHOU
' pAMOM
T [IpssmoyrospHas cuctemMa KoopauHaT, ocu Ox u Oy. Abcmucca W OpIUHATA
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHbIX (Gopmynamu. Utenue rpadukoB peanbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonsitue pynkmuu. ['paduk Gynkiuu. CpoiicTBa GyHKIIUN
4.6 Jluneiinas pyukmus, e€ rpaduk. 'paduk pyHkuu y = [X|
. I'paduaeckoe perieHue JNIMHEHHBIX ypaBHEHUHW W CHUCTEM JIMHEHHBIX
. ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYUCICHUS
. KBanparubiii kopeHbp u3 uucna. [loHsTHe 00 wuppanroHaIbHOM YHCIIE.
' JlecsTuunble NPUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(pMeTHUECKUX KBaJPAaTHBIX KOPHEH M HX MPHMEHEHHE K
1.2 peoOpa30BaHMIO YUCIOBBIX BRIPAKCHUN M BHIYUCICHUAM. J[€HCTBUTEIBHBIC
yucna
1.3 Crenens ¢ 1enbIM [TOKa3zareneM U e€ cBoiictBa. CtaHgapTHas 3alluch Yucia
2 AnrebpanuecKue BHIPaXKECHUS




2.1

KBagparssiii TpEXUIIEH, pa3iIoKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alreOpandeckoi 1poou

23 CrnosxeHue, BBIMMTAaHUE, YMHOXKEHHE, JeJIEHUE alre0pandeckux apooei

24 ParnmonanbHble BRIpakeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHMS U HEpaBEHCTBA

11 KBanpatnoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOIO YpPaBHEHHUSI.
' Teopema Buera

3.2 Pelienue ypaBHEHH, CBOASIIUXCS K JIMHEHHBIM U KBaJIPaTHBIM

33 [Ipocreiimue 1poOHO-pallMOHATIBLHBIC YPaBHEHUS

['padmyeckas uHTEpHpeTalys ypaBHEHUN C ABYMs MEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUW C JIByMS MEpPEMEHHbIMH. [IpuMepbl pelieHus: CUCTEM
HEJIMHEWHBIX YpaBHEHUH C IByMS IEpEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3aj1au alNredpandeckum crnocooom

3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0J1HOM ITepeMEHHOM

3.8 PaBHOCHMIIBHOCTH HEPABEHCTB

3.9 JIuHeiHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM

3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DyHKIUU

41 [Tonsitue Qynkuuu. OOnacTh oOmNpeneiaeHuss U MHOXKECTBO 3HAYCHHI
' ¢byukun. CiocoOb! 3axanust GyHKIHUN

4.2 I'paduk yakuum. Urenue cBoicTB GyHKIIMU 10 e€ TpaduKy

4.3 [Tpumeps! rpaguKoB GYHKINHI, OTPaXKAIOMINX PeaTbHbIC TPOIECCHI

44 OYHKIHUH, ONHUCHIBAIOIIME TMPSMYI0O U OOpaTHYIO MPONOPLUUOHAIbHBIC
' 3aBHUCUMOCTH, UX IpaQuKu

4.5 DyHKIMU y =x7 y = X7

4.6 Oyakuun y = Yx, y = |x|

4.7 ['padpuaeckoe pernieHue ypaBHEHUIH M CHCTEM YpaBHCHHM

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS




Yucina ¥ BEIUUCIIEHUS

1.1

PaI_[I/IOHaJIBHBIe qnciia, HppalUMOHAJIBHBIC YHCIIA, KOHCYHBIC U OCCKOHEUHBIE

JECSITUIHBIE TIPOOH

MHoOXecTBO HeﬁCTBHTeﬂbHBIX YHCCII, ,HGfICTBHTeJIBHBIG YyHpclia Kak OECKOHEYHBIE

JACCATHUYHBIC I[pO6I/I. Bzaumuo OIHO3HAYHOC COOTBCTCTBHUEC MCKAY MHOKCCTBOM

I JEUCTBUTEIBHBIX YMCET U KOOPAMHATHOMN NpsiMoil. CpaBHEHUE NEHCTBUTEIbHBIX
qucesn
1.3 Apudmerndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YHUCIAMH
W3mepenus, npubimkenus, oleHku. PazMepsl 00BEKTOB OKPYXkAIOIIEro Mupa,
v JUIUTEIBHOCTh TPOILIECCOB B OKpyxawomeM wmupe. [IpubmmxkéHHoe 3HaueHUe
' BEJIMYUHBI, TOYHOCTh NpuOImkenus. Okpyriaenue uncen. [Ipukunka u omeHka
pe3ybTaTOB BBIYUCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OJTHOW NTEPEMEHHOMN
2.2 Jluneitnoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHenue. Pellienre ypaBHEHUM, CBOISIIMXCS K KBaJAPATHBIM
Y bukBagpatnoe ypaBHeHue. Ilpumepsl pelieHUss ypaBHEHUW TpPETbed U
. YETBEPTOW CTENEHEN PA3JIOKEHUEM Ha MHOKHUTEIHN
2.5 Pemenue 1poOHO-paliOHAIBHBIX YPAaBHEHUN
2.6 Cucremsbl ypaBHEHUN
2.7 YpaBHeHHE ¢ IByMs IEPEMEHHBIMU U €r0 TpaduK
2.8 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMS IIEPEMEHHBIMU
29 Pemenue cucrem OByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEMHOE, a JAPYyroe —
' BTOPOM CTENIEHU
2.10 I'paduueckas MHTEpIpPETALMSA CUCTEMBI YPAaBHEHUN C ABYMS TIEPEMEHHBIMHU
2.11 Pemenne TekCTOBBIX 3a71a4 alreOpandecKuM CIIocoOoM
2.12 YucnoBbie HEpABEHCTBA U UX CBOMCTBA
2.13 Pemienue muHEeHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Pemienue cucrem JTMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa
216 I'padmyeckas uHTEprnpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS

MEPpCMCHHBIMU




OyHKIUU

KBanpatnunas ¢yukmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAWHATHI

31 BEPILKHBI TapadoIbl, OCb CAMMETPUHU apaboIbI

3.2 I'paduku dynkmuit y=kx, y=kx+b u ux cBoicTBa

33 I'paduxu pynkmuit y=k/x, y = x> u ux cBolcTBa

34 I'paduku Gynkmii , 1 UX CBOMCTBA
4 YucnoBble OCIEA0BATEILHOCTH

il Omnpenenenre M crnocoObl 3aJaHMsl YHCIOBBIX IOCIIEOBaTeIbHOCTEN. 3a1aHue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOU popmyroi u hopMyIIoi #-To dIeHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apuMETHUECKOM
' MIPOrPECCUU, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mporpeccus. DopMynbl 7-TO  Wie€HA T'€OMETPUYECKOI
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YWICHOB

44 N300pakeHne wieHOB apu(METHYECKOW M T'eOMETPHUYECKOH mporpeccuit
' TOYKaMHU Ha KOOPJIMHATHOM MIIOCKOCTHU. JIMHEWHBIN U SKCIIOHEHIIUAIbHBIA POCT

4.5 Cl10HbI€ TPOLEHTHI




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

Kon
nposepsi
€eMOoro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM Pe3y/JbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001II€r0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOXKECTBO, MOJIMHOXKECTBO, ONEpPaLUU
HaJ MHOXXECTBAMH; YMEHHUE OTIEpPUPOBATH MOHATHAMU: Tpad, CBA3HBIN Tpad,
JE€PEBO, LUKII, IPUMEHATh UX IPU PELICHUM 3a7a4; YMEHHUE HMCIOJIb30BATh
rpaduyeckoe TPEACTABICHWE MHOXECTB Il ONHUCAHHS  PEaTbHBIX

MIPOLIECCOB U SIBJICHUH, NP PEIICHUN 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

Vmenue OIICpHUpOBATh IMOHATHUAMHU. OIPCACICHHUEC, aKCHuoMa, TEopeMa,
J0Ka3aTcIbCTBO, YMCHUC pacrio3HaBaThb NCTUHHBIC n JIOKHBIC
BbICKA3bIBAHUA, [MPUBOAUTL IHNPUMEPBI W KOHTPIPUMCPHLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUSA BBICKA3bIBAaHUH

YMeHHe omnepupoBaTb IMOHATHUSAMU: HATypaJIbHOE 4YHUCIO, IPOCTOE H
COCTAaBHOE YMCJIO, ACIUMOCTh HAaTYPAJIbHBIX YHCEN, IPU3HAKU JEIHUMOCTH,
IIEJI0€ YHCII0, MOAYJb 4KCia, OOBIKHOBEHHAs! APOOb U JAECSATUYHAs JpoOb,
CTaHJApPTHBIM BUJ YHCJA, PALMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJpaTHBI KOPEHb; YMEHHUE BBINONHATH ICHCTBUS C
4KCJIaMH, CPaBHUBATb M YIOPSAJOYUBATH YNCIA, IPEICTaBIIATh YUCIIA Ha
KOOPJAMHATHOM MNPAMOW, OKPYIJIATH YMCIIA; YMEHHME JENaThb NPUKUIAKY H

OLICHKY pe3yJibTaTa BbIYMCICHUN

VYMeHue onepupoBaTh NOHATHUSAMH: CTEIEHb C LENbIM IIOKa3aTeneMm,
apu(MEeTHYECKUI KBaIpaTHBIM KOPEHb, MHOTOWJICH, ainredpanyeckas Apoob,
TOX/IECTBO; 3HAKOMCTBO C KOpHEM HAaTypalIbHOW CTemeHH OoJbIie
€IMHUIIBI; YMEHHE BBINONHATH PAacdy€Thl 1Mo (opmynam, mpeodpazoBaHUS
LENBIX, JAPOOHO-PAIMOHATIBHBIX BBIPAKEHUH W BBIPAKEHUH C KOPHIMH,
pas3iokeHne MHOTOYICHAa HAa MHOXKHTEIH, B TOM YHCJIE C UCIOJIb30BAHUEM

(dbopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbl U Pa3HOCTH

Vmenue OIICpHUPOBATH IMOHATUAMU. YHCIOBOC PABCHCTBO, YPaBHCHHUE C

OJIHOM IEPEMEHHOMN, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;




YMEHHE pelaTh JUHEWHbIe ¢ KBaJgpaTHbIE YypaBHEHUs, ApOOHO-
palOHaIbHbIE YPABHEHUS C OJHOU NEPEMEHHON, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHH, TMHEHHBIC HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHBIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM YHCJIE IpU
pelIeHuN 3a1ad U3 JAPYTrUX NPeAMETOB U IIPAKTUYECKHUX 3a/1ad; YMEHHE
UCIIOJIB30BAaTh KOOPAMHATHYIO IPAMYH0 U KOOPAMHATHYIO IUIOCKOCTb IS

N300paXeHUsI pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMHU: (QyHKIUSA, TpaduK (GYHKUUH, HYIU
(GYHKIMK, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKHA BO3pacTaHUs,
yObIBaHUsI, HauWOOJbIICC W HAWMCHbBIIEE 3HAUeHUs (YHKIHUHU;, yMEHUE
ONEpPUPOBATh TOHATHSAMHU: TpsMasi MPOINOPIUOHAIBHOCTh, JIMHEHHAS
¢bynkuus, KBagpaTtuuHas (QyHKOMS, oOpaTHas MPONOPIHOHAIBHOCTH,
napaboia, runepbona; ymMeHue CTpouTh rpaduku (QyHKIUH, UCIIONIH30BATh
rpaduKu U1 ONPE/IEICHUs CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, s
peleHust 3319 U3 APYruX yYeOHBIX MPEIMETOB U PEaIbHOM KU3HH; YMECHUE

BbIpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MECKIY BEJIMYMHAMU

YMeHue onepupoBaTh MOHITHIMHE: TOCIEIOBATEIBHOCTD, apu(MeTHIecKas
U TeOMeTpUuYecKas TMpOrpecCuy; YMEHUE UCIOJIb30BaTh CBOICTBa
MocJieIoBaTeNbHOCTEH, (POPMYIIBI CyMMBI M OOIIEr0 4i€HA MPU PELICHUH
3aa4, B TOM YHUCJE 3aJa4y U3 APYruxX y4eOHBIX MPEIMETOB U pealibHOM

KHU3HU

YMeHue peuiateh 3aJa4i pa3HbIX TUIIOB (B TOM YHUCJE HA MPOLEHTHI, J0JIU U
4yacTu, IBUXKEHUE, paboTy, IEHy TOBApOB U CTOMMOCThH MOKYIOK M YCIYT,
HaJOTH, 3aJa4d u3 O0JIaCTH YIpaBiCHHUsS JUYHBIMU UM CEMEWHBIMHU
(¢buHaHCaMM); YMEHUE COCTABJIATH BBIPAKCHUSI, YPaBHEHUS, HEPABEHCTBA U
CHUCTEMBbl IO YCIOBHUIO 3aJlayd, HCCIEN0BaTh IMOJYyYEHHOE pelIeHUuEe |

OLCHMBATDH HpaBI[OHOZ[O6HOCTB IMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBarh MOHATUSAMU: (GUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, YroJl, MHOIOYTOJIbHUK, TPEYroJbHUK, PAaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTrOJIbHUKHU, MPSAMOYIOJIbHBIA TPEYroJIbHUK, MEAUAHA,
OuccekTpuca u BBICOTA TpEeYrojbHUKa, YeThIPEXYTOJIbHUK,
napaiesiorpaMMm, pomMO, IPSMOYTOJIbHUK, KBAJpaT, TPAIeusi; OKPYKHOCTb,
KpyT, KacareiabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMu; yMEHUE
pemars 3ajayd, B TOM 4YHCIE W3 IOBCEIHEBHOH >KM3HU, HA HAXO0XJIECHUE

TreOMETPUYECKUX BEJIMYUH C IMPUMEHEHUEM H3YYEHHBIX CBONCTB (QUTYp U




(dakToB

10

YMeHue omnepupoBaTh TOHSATHSAMH: PaBEHCTBO  (uryp, paBeHCTBO
TPEYrOJIbHUKOB; NapauIEIbHOCTh U INEPIEHIUKYISAPHOCTD IPSAMBIX, YIrOJ
MEXy NMPSMBIMH, TIEPIICHIUKYIISAP, HAKIOHHAS, IPOEKLus, ogodue guryp,
NOJIO0HBIE TPEYTrOJIbHUKH, CUMMETPHsSl OTHOCUTEIBHO TOYKH M HPSIMOIL;
YMEHHE paclo3HaBaThb pPABEHCTBO, CHUMMETPUIO H ToA00He ¢uryp,

napalyiICJIbHOCTE U ICPICHAUKYIIAPHOCTD IIPAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHSTUAMU: JUIMHA, PACCTOSHUE, Yroll (BeJIMYMHA
yrija, CMHHYyC U KOCHUHYC YIJIa TPEyroJIbHHUKa), IUIOIIAlb; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U OOBEKTOB B OKPY>KAIOILIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIIbI IEpUMETpPA U ILIOMAAN MHOTOYTOJIBHUKOB, UTHHBI OKPY>KHOCTH U
IomaaAu Kpyra, o0beMa MpsSIMOYrOJbHOTO Napajulefienunena; yMeHUe
IIPUMEHSTH IPU3HAKU PABEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuka, TeopeMy Iludaropa, TpuroHomeTpuueckre COOTHOILCHUS

JUISL BBIYUCIIEHUS! JUIMH, PACCTOSHUM, IO

12

Ymenune  u3o0Opaxarb  miuockue  GUIypbl M HUX  KOMOHMHAIUW,
IPOCTPAaHCTBEHHbIE (UTYPHl OT pYKH, C TIOMOLIBIO  YePTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB MO TEKCTOBOMY HMJIM CHUMBOJIHHOMY

OIITMCAaHHIO

13

Vmenue OIICpHUPOBAThH IMOHATHAMU: NPAMOYIOJIbHasE CHUCTEMA KOOPJAWHAT,
KOOpAuWHAThl TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BECACHNEC BCKTOpPA Ha
YHUCJIO0, CKAIAPHOC ITPOU3BCACHNUEC BEKTOPOB; YMCHHUEC UCIIOJIB30BATH BEKTOPLL
W KOOpAMWHATHI AJId NPCACTABJICHUSA NAHHBIX W PCIICHUA 3a4a4, B TOM YHCJIC

U3 JPYTHUX Y4EOHBIX MMPEIMETOB U PEATbHOMN KU3HU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJOMKOBBIE U KPYIOBbIE JHArpamMMbl,
TabJIULIBI, cpeiHee apupMeTHIecKoe, MeIaHa, HauOoJIblIee U HauMEHbIlIee
3HaYeHMWs,  pa3Max  YUCIOBOrO  Habopa;  yMEHHME  M3BJIEKaTh,
MHTEPIPETHPOBATh U MPeoOpa3oBhIBaTh MH(OPMAIIHIO, PEICTABICHHYIO B
TabNMUIIaX ¥ Ha JUarpaMMax, OTPaKalol[yl0 CBOHCTBA M XapaKTEPUCTHKHU
pEaIbHBIX IPOLECCOB M SBICHHUI; YMEHHE paclo3HaBaTb W3MEHYHBbIC

BCJIMYHHBI B OKPYXKArOIEM MHUPC

15

YMeHue ornepupoBaTh IMOHATHUSAMH: CIyYaWHBIA ONBIT  (CIyY4alHBINA
OKCHEPUMEHT),  DJIEMEHTapHOE  COObITHE  (DJEMEHTapHBIA  HMCXON)
CIly4aifHOTO OIIbITa, CIlydyaifHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE

HaxXoaAUuThb BCPOATHOCTU CJIy‘-I&ﬁHBIX COOBITHH B OIIbITax C




PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMHU COOBITHSMH; YMEHHUE pellaTh 3aadd
METOJIOM OpraHM30BaHHOTO Tmepedopa M C HUCHOJIB30BaHUEM IpaBUia
YMHOXKEHUS; YMEHHE OIICHUBAaTh BEPOATHOCTH PEAbHBIX COOBITHHA U
SIBJICHUH, MTOHUMAaTh POJIb NPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKPYKAIOIIEM MHPE M B JKU3HU; 3HAKOMCTBO C IIOHSITUEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro

POJIBIO B MACCOBBIX SIBJICHUAX

16

YMmeHnue BbIOMpaTh NOAXOAIMIMA U3yYEHHBIM METOA AJIs pelIeHUs 3aJaud,
IIPUBOJUTH INPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
KU3HM, DACIIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
OIUCBHIBATh OTACIBHBIE BBIAAIOIIMAECS DPE3YJbTaThl, IOJYYEHHBIE B XOZC
pa3BUTUSA MAaTEMAaTUKU KaK HAyKH, IIPUBOJUTH IIPUMEPBI MAaTEMaTHYECKUX

OTKPBITHI U UX aBTOPOB B OT€YECTBEHHOW U BCEMUPHON UCTOPUU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMBbIX HA OI'D
HO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHUS

Yucna v BEIUUCICHUS

1.1

Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH HEIIbIX YUCEI

OOBbIKHOBEHHBIE M JECATUYHBIE  JIpOOHM,  TPOIEHTH, OECKOHEYHBIC

2 MepUoInYecKue 1podu

13 Panmonanehpie  uyucina. ApudMeTHYECKUE Omepalud C  PalUOHATBHBIMHU
' YuCIaMu

L4 JleiicTBuTenbHBIC YHcTIa. ApHPMETHUECKHUE OIepaliu C JeHCTBUTEIBHBIMU
' YuCIaMu

s [TpubnmkEHHBIE BBIYMCIICHUS, TpaBUia OKPYTJEHUS, NPHUKUAKA U OICHKA
' pe3yJibTaTa BBIYMCIEHUN

2 Anrebpanueckre BbIpaXeHUs

2.1 BykBeHnHble BbIpakeHUS (BbIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokazatesneM. CTeneHb € pallOHAIbHBIM I1OKa3aTesIeM.
‘ CBoiicTBa cTENEHU

2.3 MHorouneHsl

24 Anrebpanueckas 1poob

5 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHHU. [HenictBus c
' apu(pMEeTUYECKUMU KOPHSIMH HATYpPaIbHON CTETICHU

3 VYpaBHeHUs U HEPABEHCTBA

. Lenble u npoOHO-panMoOHaNbHBIE YypaBHeHHs. CHCTEMbI M COBOKYIHOCTH
' YpaBHEHUU

35 Lenble u npoOHO-panMioHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYIHOCTH
‘ HEPaBEHCTB

3.3 Pernrenue TeKCTOBEIX 3a1a4

4 UwucnoBble moCiieI0BaTEIbHOCTH

4.1 ITocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHs ITOCIEI0OBATEILHOCTEH

4.2 Apudmernueckass W reomMeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIU
OyHK1UA, cnocoObl  3amanus  GyHknuu. ['paduk  pynkmuu. Oobmacthb
orpezeneHuss U MHOXKecTBO 3HaueHuil pyHkuuu. Hynu dynkuuu. [IpomexyTku
5.1. 3HAKOIMOCTOSAHCTBA. [IpOMeX)yTKM MOHOTOHHOCTH (yHKUIMHU. MakCUMyMbl M
MUHUMYMBl (pyHKIMH. Hanbospinee w HauMeHblliee 3HaueHUE (YHKIMMA Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH
7 ['eometpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiasHUKH
7.4 OKpY>XHOCTb U KPYyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BexTops! Ha miocKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




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

* MaTtemaruka. Anrebpa: 7-i kiacc: 0a30BbIi YpOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; moxa penaknuen TenskoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «lIpocBemienre»

* Maremaruka. Anre0pa: 8-i1 kitacc: 0a30BbIil YpOBEHb: yUeOHUK; 16-¢
u3nanue, nepepadorannoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemeHue

* Maremaruka. Anre0pa: 9-it kitacc: 0a30BbIil YpOBEHb: yUeOHUK; 15-¢
u3nanue, nepepadoranHoe MakapseraeB FO.H., Munmaiok H.I'., Hemxor K.U. u
ap.; moxa penakuuen TenskoBckoro C.A. AKIIMOHEPHOE OOIIECTBO

«3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

YMK Makapsiues

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 133397933100110045794213742499444592196809849398
Bnageney Koanos ApTém CTenaHoBUY

OeicTevTened C 31.08.2025 no 31.08.2026
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