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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO 0011Iero o0pa3oBaHMs: OHA
o0ecreynBaeT W3y4YeHUE JPYTrUX JHUCLMUIUIMH, KaK €CTECTBEHHO-HAyYHOro, TaK U
I'YMaHUTapHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO UIsl IPOAOJIKEHUS 00pa30BaHUs U B
IOBCETHEBHOM Jku3HU. PaszBurne y oOyyarommxcs HayuyHbIX NPEJICTaBICHUA O
IPOUCXOXKJIEHUU M CYIIHOCTH anredpanyeckux aOCTpakiMil, crocode OTpaKeHHs
MaTeMaTUYeCKON HayKOM SIBI€HMI M MPOLECCOB B MPUPOJE M OOIIECTBE, POJIH
MaTe€MaTUYECKOr0 MOJEIMPOBAaHUS B HAYYHOM IO3HAHWU U B MPAKTHUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOAUMBIX IS
ajantauud B COBpeMEHHOM Iu(poBoM obmectBe. M3yueHue anredOpbl obOecrieunBaeT
pa3BUTHE YyMEHMsI HaOIoAaTh, CpaBHUBaTh, HAXOAUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBHUS
U BBIBOABL, (hopMynupoBaTh yTBepxkaeHUs. OcBoeHue Kypca airedpbl 00ecleunBaeT
pPa3BUTHE JIOTUYECKOTO MBINUIEHUS OOYYalOIIMXCSA: OHHM HCIOJIb3YIOT JI€IyKTUBHBIE H
UHAYKTUBHBIE PpACCYKICHHs, O0000IleHMe M KOHKpEeTH3aluio, abcTparupoBaHue WU
aHasioruto. OOyueHue anredpe mpenroiaraeT 3HAYUTENBHBI 00BbEM CaMOCTOSITENBLHOM
JESATEIBHOCTH OOYYarOIIMUXCs, IMOATOMY CAaMOCTOSTEIBHOE PEIICHUE 3a7ad SIBIISETCS
peanu3anuen AesTeNbHOCTHOIO MPUHIMIIA O0yUYEeHHS.

B crtpyktype mporpammbl ydueGHOro Kypca «Ausredpay» i OCHOBHOTO OOILEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOANYeCKre JITUHuM: «Yucna
U BBIYHMCICHUS», «ANreOpanyecKkue BBIPAKEHUS», «YPABHEHHs U HEPABEHCTBAY,
«Dynkuuny. Kaxnas u3 3THX copepKaTeabHO-METOJUYECKUX JUHUN pa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3AUMOJEHCTBYS C IPYTUMHU €ro JTUHUsAMU. B xone
M3y4YeHHUs ydeOHOro Kypca o0OydarolMMcs MPUXOAUTCA JIOTHUECKH pPacCyKaath,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBs3M € 3TUM B mporpammy y4eOHOro
Kypca «AnreOpa» BKJIIOYEHBl HEKOTOpPBIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3[enax MaTeMaTH4eCKOro OOpa3oBaHMsS U CIOCOOCTBYIOIIME OBJIAJCHUIO
00y4aroUMMHUCs OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4yecKoro sizbika. CojepkareabHOll U
CTPYKTYPHOM OCOOEHHOCTBIO YUEeOHOI0 Kypca «Anre0pay sIBIsIeTCsS €ro HHTETPUPOBAHHbBIN
XapakTep.

Conepxxanue nuHUM «Yucna W BBIYMCICHUSD CIY>KUT OCHOBOW HJisi JajdbHEHIIEro
U3Y4YEHUs] MATEMAaTHKH, CIOCOOCTBYET pAa3BUTHUIO Yy OOYyYalOIIUXCA JIOTUYECKOTO
MBIIICHHS], POPMUPOBAHUIO YMEHUS MT0JIb30BAThCS AITOPUTMAMH, a TAKKe IPUOOPETECHUIO
MPAKTUUECKUX HABBIKOB, HEOOXOJIMMBIX IS MMOBCEIHEBHOW XU3HU. PazBUTHE MOHATHS O
YlCclie Ha YpOBHE OCHOBHOTO OOIIEro o0Opa30BaHMSA CBA3aHO C pAlMOHAJIbHBIMU U
UPPALMOHATIBHBIMY YKCIaMU, GOPMHUPOBAHUEM TIPEACTABICHHUM O IECTBUTEIHLHOM YHUCIIE.
3aBeplIeHNE OCBOCHHSI YUCIIOBOM JIMHUM OTHECEHO K CPETHEMY 001IEMY 00pa30BaHUIO.



ConepxaHue ABYX alreOpandecKuX JMHUA — «AJreOpandecKue BBIPAXKEHUS» U
«YpaBHEHHSI W HEPAaBEHCTBA» CIOCOOCTBYEeT (OPMHUPOBAHUIO Yy  OOYyYaIOIIHUXCS
MaTEeMaTUYeCKOTo arapara, He0OXOIUMOTO JUIsl PEIICHUS 3a/1ad MaTEMATUKH, CMEKHBIX
NPEeIMETOB W TMPaKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl y4eOHBI MaTepuan TPYIIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTPUPYET 3HAYCHHE MaTeMaTHKA KaK s3bIKa JUIA  I[OCTPOCHHUS
MaTeMaTUYECKUX MOJCIICH, OMUCAHUs MPOIIECCOB M SIBJICHUI peabHOTO Mupa. B 3amaun
oOydeHus1 anredpe BXOAT TaKXkKe MalbHEHIee pa3BUTHE aJTOPUTMAYECKOTO MBIIUICHUS,
HEOOXOIMMOT0, B YaCTHOCTH, JIJIS OCBOSHUS Kypca HHGOPMATHKH, M OBJIaICHNE HABBIKAMHU
JIeMyKTUBHBIX paccyxkaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MAaTEeMaTHIECKOMY TBOPUECTRY.

Conepxanne (QyHKIIMOHATBHO-TPA(QUUECKOW JIMHWHM HAICIICHO Ha IOJy4YeHHe
oOy4JaronmMMucss 3HaHUM O (YHKIMSIX Kak Ba)KHEHIIEH MaTeMaTUYecKOW MOJENH s
OTMCAaHUS U UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOJI€ U OOIIECTBE.
N3yuenne Marepuana CriocOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIOJIh30BaTh
pa3TUYHBIC BBIPA3UTEIbHBIC CPEACTBA S3bIKa MATEMAaTUKH — CJIOBECHBIC, CHMBOJIHYECKHE,
rpadgudeckue, BHOCUT BKJIAT B (POPMUPOBAHHE MPEACTABICHUN O POJIM MAaTEMaTUKH B
Pa3BUTHH [IUBUJIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kjaccax u3ydaercs y4eOHbIN Kypc «Airedpay,
KOTOPBIY BKJIFOYACT CIICAYIONINE OCHOBHBIC Pa3eIibl COepKaHus: «Unca v BEIYUCICHUSD,
«Anrebpanyeckue BRIpAXKEHUD», « Y paBHEHUS U HEPaBEHCTBA», « DYHKIIHW.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 vacoB: B 7 kinacce — 102
yaca (3 gaca B Hezenio), B 8 kiacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 102 gaca
(3 yaca B HezEIIO).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHAIBHBIX  uuceld. ApudmMmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3ampad u3 peaslbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CrerneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 0oNbIIMX yuce. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTYpaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

IlepeMeHHBIE, YHUCIOBOE 3HAYCHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYMM H
MPOU3BECHUH, IPABUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowieHsl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHWsI, TMpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
ypaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3agauu. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByxX
JVHEMHBIX YpPaBHEHUU C JBYMs IIepeMEHHbIMHU. PemieHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dpynkuuum y = [X|.
['padmyeckoe pelnieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHI.

8 KVIACC

Yuciaa v BIYMCICHUA

KBaaparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolicTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHu st

KBagpaTHbIil TpEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE anreOpandeckux ApoOeH.
PanronanbHbIe BhIpaXKEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (opMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Tpocreiimure ApoOHO-pallMOHATIBHBIE YPAaBHEHUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMsS IlepeMeHHbIMHU. l[Ipumepsl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. OOIaCTh ONpeiesieHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3aanus PyHKIHIA.

I'padpux ¢ynkuun. Yrenune coilcTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKINKA, ONMUCHIBAIOININE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIeM MHUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTJeHHe
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHune TEeKCTOBBIX 3ajiady
aredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHoU. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalrss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MAPaOOJIbI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1 ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOPMyYJIIOi #-TO YICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl n-TO YiE€HA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHM B IPYTUX HayKaxX U MPUKJIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peasu3alii ero
npaB, MpPEICTaBICHHMEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHUH, IpOLEAyp I'paxJaaHCKOro o0ImiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IESTEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCHEIHON mNpodeccruoHaIbHOU
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:



CIOCOOHOCTBIO K OMOLMOHAIBHOMY M ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEHICHW, PacCyXICHUH, YMEHHUIO BHJETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHHUS:

OpUEHTALlMEH B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0IIecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKd Kak cdepbl UYeIOBEUYECKO
NESATEIIbHOCTH, ATAOB €€ pa3BUTHUS U 3HAYUMOCTU JJI PA3BUTHUS LUBUIM3ALUH,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOW KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUSI MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJIbTYPbI 310pPOBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUSA  3A0pPOBOro  oOpa3a KHM3HM  (300pOBOE  INMTAHUE,
cOQJIaHCUPOBAaHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTBH), C(DOPMUPOBAHHOCTHIO HABbIKA pe(pyIeKCHH, TPU3HAHUEM CBOETO IIPaBa
Ha OIMOKY M TaKoro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs1 pelIeHus 3a]1a4 B
00JIaCTH COXPAaHHOCTU OKPYXAIOLIEH Cpe/ibl, IIIaHUPOBAHUS MOCTYNKOB U OLEHKH
UX BO3MOJKHBIX MOCJIEACTBHUM JIs1 OKPYXKAIOIIEH cpefibl, 0OCO3HAHUEM II00ATbHOTO
XapakTepa 3KOJOTHYECKUX MPoOJieM U MyTel X peleHus;

8) aganTanusi K M3MEHAOIMUMCS YCJIOBUAM CONMATBHOM U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y IPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
bopMyIUpOoBaTh UAEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CHUTyallMl0, BOCIHPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAaeMble pElIeHUusT U JAEUCTBUSA, (POPMYJIUPOBATH M OLICHUBATH PUCKH U

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKN MAaTEMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MNOHATHAMH, (POPMYIUPOBATH
ONpENENCHUs] TOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
IPOBOJAMMOIO aHAJIN3A;

BOCIPUHUMATh, (QOpMyJIuUpOBaTh U  NpeoOpa3oBbIBaTh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIIOBHBIE;

BBISIBISAITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX,
npejiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;
JienaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa30upaTh 10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (TPSMBIE H OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 permeHus ydyeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peElUIeHMs, BbIOMpaTh Haubosiee MNOAXOAAIIUNA € Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLcKue 1eHCTBUA:

HCIIOJIB30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUNA WHCTPYMEHT TO3HAHUS,
bopMynupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpolIemy,
CaMOCTOSITeJIbHO yCTaHaBIIMBaTh HCKOMOE MW JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, aprYMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE,

MPOBOAUTH IO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIOXKHbBIN
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO 0COOEHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOATENHLHO (POPMYIMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
POBEAEHHOTO0 HAOIOACHHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BbHIIBUTAThH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEO0OXOAUMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh GopMy MpeACTaBieHUs HHDOpPMALMM U WIUTFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMu, HWHOM Trpadukod U uX
KOMOMHAIMSIMU;

OLICHUBATh HaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, MPEUIOKEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

BOCIPUHUMATH U (DOPMYITHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIETSIMU OOILIEHU s, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTAaT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MTOUCK
pelIeHus, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh OPMAT BHICTYIUICHHS
C y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIHOW U MHIUBULYaJIbHOU
paboThI pU PEIICHUH YYEOHBIX MaTEMaTUUYECKUX 3a/a4;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaTHCA,
00CyXKIaTh IPOIIeCC U pPe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcCyxkaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBI U JIPYTUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODJAMHHMPOBAaTH CBOM JCHCTBUS C JAPYIMMH WICHAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJIETh CITIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yibTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELIEHUH 3aa4H,
BHOCHTbh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OLICHMBATH COOTBETCTBUE PE3YJIHTATA AEATEIBHOCTH ITIOCTABICHHON LIETIN U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTMIKEHHSI WU HEIOCTHXKEHUS LENH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K kxoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJIYYUT CIIECAYIOIIHE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BrITIONTHSTH, coYeTas YCTHBIE M MHChbMEHHBIC NMPUEMBI, apu()METHUCCKHEC
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaMHU.

HaxoauTh 3Ha4YeHUsSI YHUCJIOBBIX BBIPAKEHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoguTh OT 0AHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBbIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyIJISITh YnCa.

BBITIONHITE TIPUKUIKY U OIEHKY pe3yjIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKEHUHN. BBIMOMHATH JAEHCTBUSA CO CTEMECHSIMH C HATYpPaJIbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsTh TPU3HAKHU AETUMOCTH, PA3JIOKEHHE HA MHOYKUTEIN HATYPaIbHBIX
yucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHUs 3a7a4 ¢ YY4ETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBAEMbIX 0ObEKTOB.

AnredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anredbpanyeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHUS Y4EOHOTO MaTepuaia.

Haxonuth 3HaueHUs] OyKBEHHBIX BBIPAKECHWM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrinonHaThs npeoOpa3oBaHus 11EJI0TO BEIPAXKEHUS B MHOTOUWICH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BhITIONHATS, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.



OCylIECTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMKHUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKH 0OIIEro MHOXKUTEJIS, TPYIITUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bOopMyTT COKpAIEHHOTO YMHOKCHHUS.

[IpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHbIX 3a]a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

Hcnonb30oBaTh CBOWMCTBA CTENEHEH C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pewmiate JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpPaBHUIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATh, sSBIIsSIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW MJIIOCKOCTH Ipa( UK TMHEHHOTO YPaBHEHUS C IBYMsI
NEPEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, IPUBOIUTH TPUMEPHI PEILICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecK.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN Pe3yJIbTaT.

DOyHKUIMHA

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHIE 33 JaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTABICHHUS W aHalIW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K koHmy oOyueHuss B 8 kiacce oOydaroIIMHCA TMOJYYUT CIEIYIOIIHME
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA



Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJICHUSI U BBIYUCIECHUI, N300pa)kaTh JIEHCTBUTEIbHbBIC
YHUCIIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[TpumeHsATh TOHATHE apU(METHUYECKOrO KBAaJPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHH, HCIIOJIb3Ys MPU HEOOXOIMMOCTH KAJIBKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIHOJIb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npo0eit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh TOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbBIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIEIbIM MOKa3aTesIeM.

BBINONTHATE TOXK/IECTBEHHBIE TPEOOPA30BAHNS PALIMOHAIBHBIX BHIPAYKEHUI Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U alIre0panyecKuMu ApoOsIMU.

PackianpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs pelICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX PEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare snMHENHbIEC, KBaJpaTHBIE YPABHEHUS M pPalMOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM MMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaduM K €€ anreopandeckoi
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M ITOJTYYEHHBIN pe3ysbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmatpy ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAUYECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
apryMeHTa, OrpeAeiaTh CBOMCTBa PYHKIMU N0 €€ rpaduky.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUN BUJIA:

y=k/x, y=x2, y=x3,y =[x, y = VX, OICHIBATH CBOICTBA YHCIOBO (yHKIIHH
o e€ rpaduxy.

K koHmy oOyueHuss B 9 kiacce OOydYarOIIMHCA TMOJYYUT CIEIYIOIIHNE
IIPEIMETHBIE PE3YJILTATHI:



Yucaa v BIYMCICHUSA

CpaBHHBAaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonusaTe apudmMeTHuecKkre AeUCTBUA C pallHOHATBHBIMU YUCIIAMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C HPPAlMOHAIbHBIMU
YU CJIaMU.

HaxonuTh 3Ha4eHUs CTENEHEN C LEIbIMH IOKA3aTENIMHA U KOPHEH, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yJbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeNHbIE U KBapaTHbIE YPABHEHU S, YPABHEHHUSI, CBOISILIHUECS K HUM,
npocTelime ApOOHO-PAllMOHATIBHBIE YPABHEHHUS.

PemaTte cucreMbl AByX JIMHEWHBIX YPAaBHEHHU C JBYMsI NEPEMEHHBIMH H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CHocoO0OM C  MOMOIUIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUN (yCTaHaBIMBAaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElIeHNE HEPAaBEHCTB HAa YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIBIO
CHUMBOJIOB.

Pemate cHucTeMBl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. I[loKa3bpiBaTh cXxeMaTHUECKU

pPacmoioKeHNE Ha KOOPIMHATHOM TIIOCKOCTH rpadukoB PyHKIUM BUuga: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBUCHMOCTH OT 3HAUCHHi
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWMCTBA KBAJPATHYHBIX (PYHKIUH 10 UX Tpaduxam.

Pacrio3naBaTh kBagpaTuyHy0 (QyHKIHIO 110 (GopMmysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

YucioBbIe NMOC/T€10BATEILHOCTH H MPOrPeccUuu



PacrioznaBaTh apuMeTHUECKYI0 ¥ TEOMETPUUECKYO MPOTPECCUU MPU PA3ZHBIX
crioco0ax 3aaaHusl.

BBINOMHATE  BBIYMCIACHHWS C  HUCHOJb30BaHUEM (OpPMYJT N-ro  9jcHA
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHBI IMOCJIEIOBATEILHOCT TOYKAMH Ha KOOPIWHATHOU
MJIOCKOCTH.

Pemarp 3amaum, CBsI3aHHBIC C YUCIIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
qHCIie 334U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Uucnia u BeIYKCIICHUS. PariuoHalbHEIS )5 | bubnunoreka LIOK
quciia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJICOPAHHCCKHC BLIPKCHILA ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PABHCHHS! 1 HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
. D 24 1
4 Koopanwatst u rpaguici. Gymicin https://m.edso00.ru/7f415b90
bu6nmorexa LIOK
I1 6 1
> OBTOpeHUE 1 0000meHNEe https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnbsie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruncienus. KBagparubie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHcTBa. KBanpaTHbie bubmmoreka [JOK
5 15 1
YpaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 7af8
bu6nmorexa LIOK
8 PyHKupH. OCHOBHKIE MOHATHA > https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o 4 9
) YHKUHH. THCTOBLIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 IT 6 2
0 OBTOpeHHE 1 0000uIeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
5 o 16 1
YHKHHH https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
15 1
6 YucrioBble OCIE0BATENBHOCTH hitps://m.edsoo.rw/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 1 bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kounrpoabnbsie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
1 [TonsiTHE palMOHAIILHOIO YUCIa
) Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue neiicTBus ¢
palMOHANBHBIMH YHCIAMU
. CpaBHeHue, ynopsiJouuBaHue
paIMOHATIBHBIX YHCE
2 CpaBHeHue, ynopsijounBaHue
paIMOHATIBHBIX YHCE
9 CpaBHeHue, ynopsiJounBaHue
palMOHAIBHBIX YNCEI
but6mmorekxa [IOK
10 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM
https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHs ¢ HaTypaJbHBIM [IOKA3aTENEM

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




bu6nmmoreka [IOK

12 CreneHp ¢ HaTypaJbHBIM [10KA3aTEIEM hitps:/m.cdsoo.ru/7f42154c
13 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PeaTbHOM MPAKTHKU
13 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
19 [IpusHaku genuMoOCTH, pa3ioKEeHUs HA
MHOXHUTEIN HATYPaJIbHBIX YHCEIT
20 [IpusHaku genuMocTu, pa3iaoKeHUus Ha
MHOXHUTETN HATYPaJIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLIHUOHATEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
” Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast IPOTMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
25 KonTponbhas pabota no teme

"ParnnonanbHble uncia”




bu6nmmoreka [IOK

26 bykpettiibie BhIpaxerits https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyIibl
29 [Tepemennsbie. JlonycTuMble 3HAUCHUS
MepEMEHHBIX
[IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH, Bu6miorexa LIOK
30 PACKPEITHE CKOOOK H NPHBCACHHE https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH, BuGmiorexa LIOK
31 PACKPEITHE CKOOOK H HPHBCACHHE https://m.edsoo.ru/7f41fd70
MOIOOHBIX CIaraeMbIX
[IpeoOpa3oBanne OyKBEHHBIX BHIPAKECHUH,
32 pacKpbITHE CKOOOK U TIPUBEICHUE
MOIOOHBIX CIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUH,
33 PacKphITHE CKOOOK U MPUBEICHNE
MOAOOHBIX CIIaraeMbIX
14 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnorexa [JOK
IIOKa3areyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubmuoreka [IOK
oKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubmmorexa [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f4218be
bubnmnorexa [JOK
37 Muorowsietibt https://m.edsogru/7f42276e
38 MHorouneHsl bubmorexa [IOK

https://m.edsoo.ru/7422930




19 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af?
40 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKPALIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/714241£d2
47 @opMyIIbI COKPAIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/714251d0
48 Paznokenre MHOTOWICHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/71423312
49 Paznoskenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Paznoskenre MHOTOWIEHOB Ha MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznosxenre MHOTOWIEHOB HA MHOYKUTEIIH
57 KonTponbhas pabota no teme

"Anre6panyeckue BeIpaxeHus "




VYpaBHeHue, mpaBuiia IpeodpazoBaHus

>3 YPaBHEHMUSI, PABHOCUIILHOCTb YPaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEePEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUI
JInHeliHOe ypaBHEHME C OTHOU
55 HepeMeHHOyf'II? peuieHue JIMHENHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUI
57 Pemenue 3aga4d ¢ moMob0 ypaBHEHHUI bubmmorexa [IOK
https://m.edsoo.ru/7f42064¢
58 Pemrenue 3a1au ¢ moMOIIbI0 YpPaBHEHHIMA bubmmorexa [IOK
https://m.edsoo.ru/7f420806
59 Pemenue 3ana4 ¢ mOMOIIBIO ypaBHEHUN bubamorexa LOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3ana4 ¢ mOMOIIBIO ypaBHEHUN bubamorexa LOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHHE C IBYMS bubmuoreka [IOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIunelinoe ypaBHEHHE C IBYyMs bubnmnorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX TUHENHBIX YPAaBHEHUH € bubmuoreka [JOK
JABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C

ABYMS ICPEMCHHBIMHA




CucreMa IByX JUHEUHBIX YPaBHEHUH C

05 JBYMsI IEPEMEHHBIMU
66 CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU
67 Pemenue cucrem ypaBHEeHHI bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenue cucrem ypaBHEeHU
7 KontponbHas padota no teme "JInHelHbIe bubnnorexa [JOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMoi buomiorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
74 HlHeTOBbIE MPOMEKYTKit https://m.edsogru/7f41dff2
75 UucoBble IPOMEKYTKH
76 PaccrosiHne Mexy 1ByMs TOUKaMU
KOOPJAWHATHOM MPSIMOi1
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT Ha bu6muoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa KOOpAUHAT Ha bubmuorexa [IOK

IIIIOCKOCTH

https://m.edsoo.ru/7f41e42a




bu6nmmoreka [IOK

80 I1 e a(HuKOB, 34,
PHMEpbI IPAGHKOB, 3AAAHHEIX (opMyTaMIt https://m.edsoo.ru/7f41e8a8
bubnunoreka LIOK
81 II e a(puKOB, 34,
PHMEpbI IPAdHKOB, 3AAAHHEIX (OpMyTaMIt https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH
83 UYrenue rpa)uKkoB peaibHbIX 3aBUCUMOCTEH bubmmorexa [JOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH
&5 [Tonstue pynkunu Bubmiorexa HOK
https://m.edsoo.ru/7f41ef06
86 I'paduk Qpynkumu
87 CaoiicTBa GyHKIMI bubmorexa HOK
https://m.edsoo.ru/7f41f078
88 CoiicTBa GyHKIUI bubmorexa HOK
https://m.edsoo.ru/7f41f1fe
89 Jlunelinas GpyHKIUSA bubmorexa HOK
https://m.edsoo.ru/7f427282
90 Jlunelinas GpyHKIUSA bubmorexa HOK
https://m.edsoo.ru/7f427412
91 [Toctpoenue rpadurka muHEHON QyHKIUU bubmorexa HOK
https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKIMH
93 I'paduk pynkumm y =[x|
94 I'padpux pynkuum y =[x|
Kontponbnas paboTa mo teme Bubs OK
95 "Koopaunats! u rpapuku. Oynkum" / nosmorexa I

Bcepoccuiickas npoBepouHas paboTta

https://m.edsoo.ru/7f41f50a




Hroroas koHTpoOabHAs paboTa /

bu6nmoreka [IOK

% Bcepoccuiickas npoBepouHas pabota 1 https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1

Kypca 7 Kinacca, 000011eHue 3HaHUIA
08 IToBTOpEHME OCHOBHBIX MOHATHI U METOLOB 1 bubnuoreka [JOK

Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f42932
99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB | bubnmnoreka HOK

Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1

Kypca 7 kiacca, 00001ieHrue 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 bubnuoreka [IOK

Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnuoreka [IOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edso0.ru/7f422a900

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne n/n Tema ypoxa Kontpoabubie IIpakTuueckue i ponxie
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypenr
1 KBanpartHblii KOpeHb U3 YHCIIA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
Bbu6mmoteka [IOK
2 [TonsiTre 06 UppaLIMOHAIILHOM YUCIIE 1 https://m.edsoc]fru/7f426aaa
3 JlecsiTuuHbIe TPUOTUKECHUS 1
HPPALMOHATIBHBIX YHCET
4 JlecATUYHBIC TPUOIMKCHUS 1
UppaLMOHATIbHBIX YHCET
5 JleicTBUTEIBHBIC YKCTIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YHCEI 1
7 CpaBHeHME IeWCTBUTENIBHBIX YHACET 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUJa X* = a 1
10 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX | bubmmnoreka HOK
KOpHEH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apuPMETHIECKUX KBAJAPATHBIX | bubnmnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 IIpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, | bubmuorexa [IOK
COJIEpXKAINX KBaJpPAaTHbIE KOPHHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BBHIPAKECHUH, ) bu6muoreka [JOK

COACPpIKAIINX KBAIPATHBIC KOPHU

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




[IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH,

bu6nmoreka [IOK

14
COZEepKalNX KBAaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH, bubmmoreka [JOK
coJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42¢262
16 CreneHsb ¢ LEJIBIM ITI0Ka3aTeaeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranpmapTHas 3anuch yncia. Pazmepst
00BEKTOB OKpYIKArOIIero mupa (o
Py pa bubnunoreka LIOK
17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKHUX
https://m.edsoo.ru/7f436098
00BEKTOB), JUTMTEIILHOCTh ITPOIIECCOB B
OKPY’KaloIlleM MHUpE
. bubnnorexa [IOK
18 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
. bubnuoreka [{OK
19 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHH C IIEILIM ITOKa3aTeIeEM buGnuorexa [IOK
H https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHHU C IIEJIBIM ITOKA3aTEIEM buGnuorexa [IOK
I https://m.edsoo.ru/7f43599a
. bubnuoreka [{OK
22 CBOICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM
https://m.edsoo.ru/71f435ed6
23 KBagpartsslii TpéxuineH
24 KBanpaTHslii TpéxuiieH
25 Pa3noxxeHue kBajipaTHOTO TpEXUIeHa Ha bubmuorexa [IOK
MHOKUTETHA https://m.edsoo.ru/7f42£d38
%6 Pa3noxeHne kBapaTHOTO TpEXUJIEHa Ha bubmuorexa [IOK

MHOXHUTCIIN

https://m.edsoo.ru/7f42{d38




KonTponbhas pabora no Temam

bubnuorexa [JOK
27 ;Ii];;ii:;}i;;;(;z I;iéIS'TGHGHH' https://m.edsogm/7f426080
bubnuorexa [JOK
28 Anrebpanrieckas Apode https://m.edsocL).Iru/7f430382
29 JlommycTuMble 3HaYEHUS IEPEMEHHBIX,
BXOJIALINX B aIredpandeckue BhIpaKeHUs
30 JlommycTrMble 3HAaYCHHS TTIEPEMEHHBIX,
BXOJIALINX B aIre0pandecKkue BhIpaKeHUs
31 OcHOBHOE CBOMCTBO aJIreOpandecKou bubnnorexa [JOK
npobu https://m.eds00.ru/7f4308¢6
. bubnnoreka [JOK
32 Coxpauerne apodeit https://m.edso:)_.lru/7f430a8a
. bubnnoreka [JOK
33 Cokpaneriite 1podeit https://m.edsoi_.lm/7f430f44
. bubmuoreka [IOK
34 Coxpamenne 1podeit https://m.edSO(]fm/7f430f44
35 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnuoreka [IOK
JIeJIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f43128¢c
16 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnmnorexa [JOK
JIeIeHUE aredpanyeckux apooei https://m.edsoo.ru/7f4315¢0
37 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6mmoreka IIOK
JefieHre anreOpandeckux Apooeit https://m.edsoo.ru/7f4318c2
18 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bubnunorexa LIOK
JIeICHUE areOdpandeckKux apooei https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBanue BBIpAKEHHIH, bubmuoreka [JOK

COACpIKAIINUX aﬂre6pa1/1qecxne IlpOGI/I

https://m.edsoo.ru/7f43259¢




40 [IpeoOpazoBanue BhIpaXKEHUH, bubnmnoreka HOK
COJIEpIKaIINX aredpandeckue 1poou https://m.edsoo.ru/7f432736
A1 [IpeoOpa3oBanue BbIpaxeHH, bubmmoreka [JOK
coJiepKalux ajaredopandeckue 1poou https://m.edsoo.ru/7f432736
47 KonrponsHas pabora o Teme bubmunoreka [IOK
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Keagpartioe ypasrierine https://m.edsoil.ru/7f4Zeela
44 HenosHoe kBasipaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEW KBaPATHOIO YpaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEel KBapaTHOTO YpaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f423{6
48 dopMyna KOpHEW KBaPATHOTO YpaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
49 Teopema Brtera https://m.edsogru/7f42fef0
bubnmnorexa [JOK
>0 Teopema Buera https://m.edSO(]fm/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmuoreka [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢542
57 Pemrenne ypaBHEHUH, CBOASIIUXCS K bu6muoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpoObHO-palOHAIbHbIE bu6muoreka [JOK

YpaBHEHUSA

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




54 [Ipocreiimme 1poOHO-paIOHATIEHBIE bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f432bbe
55 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIIBIO bubnuorexa [JOK
KBaJIpaTHBIX YpaBHEHU https://m.edsoo.ru/7f42f75¢
56 Penienue TeKCTOBBIX 3a/1a4 C OMOIIBIO bubmuorexa [IOK
KBaJPaTHBIX YPAaBHEHUU https://m.edsoo.ru/7{42£8{6
57 KontponbHas paboTa mo teme bubnmnoreka HOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/7f43012
JIuneliHoe ypaBHEHME C IByMs
58 MePEMEHHBIMH, €ro TpaduK, MpUMepPbI
pelieHusl ypaBHEHUH B LENbIX YUCTIaX
JInHeitHoe ypaBHEHHUE C IBYMS
59 MEPEMEHHBIMH, €Tr0 rpaduK, mpuMepbl
pelieHusl ypaBHEHUH B LENbIX YUCTIaX
JInHeitHoe ypaBHEHHUE C IBYMS
60 MIEPEMEHHBIMH, €ro IpaduK, IpUMeEpPbI
pelIeHns ypaBHEHUH B LEJIbIX YHCIaxX
61 Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
6 Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
63 Pemenue cuctem ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU
64 [IpuMepsl perieHus: CUCTEM HETMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
65 [Ipumeps! penieHus: CUCTEM HETMHENHBIX

YPaBHEHUH C IByMsI IEpEMEHHBIMU




I'padmueckas nHTEpHIpeTallus ypaBHEHUS C

66 JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEWHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
ypaBHEHUU C JBYMS IEPEMEHHBIMU
I'padmueckas nHTEpHIpeTallnsl ypaBHEHUS C
67 JIBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX bubmorexa HOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C JBYMs IEPEMEHHBIMU
68 Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHHI
69 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM YpaBHEHUI
70 Pelrenne TeKCTOBBIX 3a71a4 C TIOMOIIbIO
CUCTEM ypaBHEHHI
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
74 Jlunelinbie HEPABEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU bubnuoteka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢
79 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM

IIEPEMEHHOMN U UX pELICHUE




N3o0pakeHue pemeHus JHHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU bubamorexa LOK
. https://m.edsoo.ru/7f42c9e4
psMOit
N3o0pakeHue pemeHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOMI bubmmorexa [JOK
. https://m.edsoo.ru/7f42c9e4
npsiMoi
2 Konrponsnas pabora mo remam
"HepasenctBa. Crucrembl ypaBHEHUI"
Bbu6mmoteka [IOK
83 Honsrne Qynicuan https://m.edsofm/7f433c12
84 OO0nacTh onpenesIcHus] © MHOKECTBO bubmmoreka [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anus GyHKIUN
86 I'padux pyHkImN
%7 CaoiicTBa GyHKIINH, UX OTOOpaKEHUE HA
rpaduke
88 Urenue u noctpoeHue rpapukoB GyHKIMH
29 [Ipumeps! rpadukoB GyHKIHM,
OTPaXKAIOIUX peabHbIE MPOIECCHI
OYHKIMH, ONUCHIBAIOLIUE IPSIMYIO U
90 06};)aTiy}o nponopun(ijll{aaniIe ’ bubmmorexa LIOK
SaBUCHMOCTH, X rpadhiKi1 https://m.edsoo.ru/7f434bbc
91 I'unepOona
bu6muoreka [JOK
92 Tunepbona https://m.edsogru/7f434362
93 Tpadui dyHKImM y = X° bubmoreka IIOK

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




@Oynkuun y =x2,y = x3, y = VX, y = [X;

bu6nmmoreka [IOK

94 rpaguueckoe pereHne ypaBHeHUN 1
pad P . P https://m.edsoo.ru/7f434d38
CHUCTEM ypaBHEHHI
[ToBTOpEHNE OCHOBHBIX OHSATUN U
95 METOJIOB KypCOB 7 U 8 KJIACCOB, bubnmnoreka HOK
o06o6menue 3uanuii / Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepouHas paboTa
96 HroroBas koHTpoONbHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuoreka [{OK
98 METOJIOB KypCOB 7 U 8 KJIaCCOB,
. https://m.edsoo.ru/7f43736¢
00001IeHIE 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bu6nmorexa LIOK
99 METOJIOB KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f437510
0000111eH1e 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bu6mmoreka IIOK
100 METOJIOB KypcOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f4376b4
0000111eHIe 3HAHUIA
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bu6mmoreka IIOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f436b88
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX IMMOHSATHH H
bubnunorexa LIOK
102 METOJIOB KypCOB 7 U 8 KJIACCOB,

000011eHNE 3HAHUN

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




OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

PanvonaneHbIe yncia, MppalOHAIbHBIC
qrcia, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE JpoOu

MHOXECTBO JCHUCTBUTEIBHEBIX YHCEI,
JeWCTBUTEIIbHBIC YHCIia KaKk 0€CKOHEUHBIC
JeCATUYHBIE TpoOu

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXJly MHOXXECTBOM JEHCTBUTEIBHBIX YHCET
1 MHOXECTBOM TOYEK KOOPANHATHOU
psAMON

CpaBHEHHE IEHCTBUTENBHBIX YHCET,
apupmeTHyecKe JefcTBuUs C
JNENCTBUTEIILHBIMU YUCIIAMU

HpI/I6HI/I)KéHHOC 3HaA4YCHHEC BCIIMYHHBI,
TOYHOCTb HpI/I6J'II/I)I(CHI/I$I

OxpyrieHue yucen

OxkpyrieHnue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUH

[Ipukuka u olleHKa pe3yIbTaTOB
BBIYUCIIEHUI




JIuneitHoe ypaBHeHue. PelieHue ypaBHeHHi,

bu6mmorex [IOK

10 CBOJSAIIUXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. PelieHue ypaBHeHHi,
CBOSIIMNXCS K JIMHEHHBIM
12 KBanparHoe ypaBHeHue. Pemenne bubnmnoreka HOK
YPaBHEHUH, CBOJAIIMXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHenue. Penienue bubnmnoreka HOK
YPaBHEHUH, CBOJSAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBanpaTHbie ypaBHEHHUs bubmorexa HOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl penieHus: ypaBHEHUIN TPEThel U
16 4yeTBEPTOM CTENEHEN Pa3JIoKEHUEM Ha
MHOXHUTETHN
IIpuMepsl perieHus ypaBHEHUN TPEThEU U
17 YETBEPTOU CTENEHEN pa3IoKEHUEM Ha
MHOXHUTEIN
13 Pemenue npoOHO-palioOHAIbHBIX bubmmnoreka HOK
yYpaBHEHUI https://m.edsoo0.ru/7f43c9b6
19 Pemenue npoOHO-palinoOHAIbHBIX bubmuoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f43c9b6
20 Pemennie TeKCTOBBIX 337124 aNreOpandeckKum
METOJIOM
21 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum
METOJIOM
” Pemennie TekcTOBBIX 3aj1a4 anredpandeckum

METOI0M




KontposbHas padota mo teme "YpaBHEHHS C

23 . .
OJIHOM IepeMEHHOMN
24 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMH U €70 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHUE € IBYMS IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpadux https://m.edsoo.ru/7f43d0b4
2% CucreMa IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellieHue
27 Cucrema 1ByX JIMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
73 Cucrema IByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellieHue
29 Cucrema 1ByX JTMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
30 KOTOPBIX HHHeﬁHOC,}; z[}ll:)yroe — BTOpOH bubamorexa LOK
https://m.edsoo.ru/7f43d23a
CTETICHU
Pemenne cucreM qByX ypaBHEHUH, OTHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU brbmmorexa [TOK
https://m.edsoo.ru/7f43d55a
CTETICHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETeHU
34 I'paduueckas MHTEpIIPETALIUS CUCTEMbI

YPaBHEHUH C IByMsI TEPEMEHHBIMU




Pemenne TekCTOBBIX 3aJa4 anre6panquKI/IM

35
crocoooM
16 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum
croco6om
37 KonrtponsHas padora o teme "Cucremsl
ypaBHEHUH"
38 UucnoBbie HEPABEHCTBA M UX CBOMCTBA
39 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 JIuHelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
4 JIuHeitnbIe HepaBEeHCTBA ¢ OJJHOM bubnnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI\/'IHBIX HEPABEHCTB C OJTHON
IIEPEMEHHON U UX PELICHHE
44 CucreMmsl J'II\/’IHeI\/JIHI)IX HEpPABEHCTB C OJJTHOM
MIEPEMEHHON U UX pEelIeHHE
45 Cucremsl J'II:IHCI\/'IHBIX HEPABEHCTB C OJTHON
IIEPEMEHHON U UX PELICHHE
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX pEILIECHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX pEILLICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE




50

KBanpaTHble HepaBeHCTBA U X pellIEHUE

I'paduueckas MHTEpIIPETALINS HEPABEHCTB U

bubnunoreka LIOK

31 CHUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMUA https://m.edsoo.ru/7f43b098
57 I'paduueckas MHTEpIIPETAINS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU
53 KonuTponbhas pabora no teme
"HepaBencrna"
54 KBagparnunas pynkuus, e€ rpaguk u Bbu6mmotreka [JOK
CBOICTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢ynkius, e€ rpaduk u bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabo:a, KOOpIMHATHI BEPIIUHBI Bbu6mmotreka [JOK
1mapadoJIbl, OCh CHMMETPHH TapadOJIbI https://m.edsoo.ru/7f439¢eb4
53 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6ona, KOOpIMHATHI BEPIIUHBI bubmmnoreka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmmnoreka HOK
mapaboJIbl, OCh CHMMETPHUU TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
2 [Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH 1apadoIbl
63 I'padukn pynkumii: y =kx, y =kx +b,

y=k/x, y=x*, y=vX, y=[X|




I'paduxu pynkmuit: y =kx, y=kx +b,

64
y=k/x, y=x°, y=vX, y=[X|
65 I'paduxu pynkmuit: y =kx, y=kx +b,
y:k/X7 szs, szX, y:|X|
66 I'paduku Gynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduxu pynkmuit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[x|
68 I'pacduku pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[x|
" " bubmmoreka [JOK
69 KonTponbnas pabota no Teme "®yHKIHH hitps:/m.cdsoo.ru/7f43abs4
. bubnuorexa [IOK
70 [ToHsiTHE YUCIIOBOM MOCIEOBATETLHOCTH
https://m.edsoo.ru/7f43e6¢c6
3aiaHue 1ocye10BaTeIbHOCTH
71 eKyppeHTHO! GpopMynoit u HopMyIoii n-ro bubamorexa LOK
PEKypPP pMY pMY https://m.edsoo.ru/7f43ebda
qjieHa
7 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reomeTpuUecKas bubmuortexa [IOK
IIporpeccuu https://m.edsoo.ru/7f43f3b4
DopmyJIbl N-TO WieHa apu(PMETUUECKON U
74 reollz/lez UYECKOU IIpor I;cc(:ll)/lﬁ CYMMBI brbmmorexa [TOK
P porp > & https://m.edsoo.ru/7f43f58a
MEPBBIX N YWICHOB
®opMyJIbl N-To WieHa apuPMeTHUECKO U
. . bubnuoteka [JOK
75 Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI

TNEPBLIX N YICHOB

https://m.edsoo.ru/7f43ef2¢c




dopMyIIbl N-ro YieHa apuhMEeTUIECKON U

N N bu6nmmoreka [IOK
76 r€OMETPUUYECKON MPOTPECCUI, CYMMBbI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
dopMyIIbl N-ro YieHa apuhMEeTUIECKON U
. . bu6nmmoreka [IOK
77 r€OMETPUYECKON ITPOrPECCU, CYMMBI
https://m.edsoo.ru/7f43f72¢
MIEPBBIX N YIECHOB
@®opmyIibl N-ro WieHa apupMeTHIEeCKOi 1
. . bubnuorexa [JOK
78 F€OMETPUYECKON ITPOrPeECCUil, CyMMBbI
https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YJICHOB
N300pakeHne 4ieHOB apu(PpMETHIECKOH U
79 r€OMETPUYECKON ITPOrPECCUM TOYKAMM HA
KOOPJAMHATHOM INIOCKOCTH
N300pakeHne 4ieHOB apu(PpMETHIECKOH 1
80 reOMEeTPUUYECKOI MpOorpeccuii ToukaMu Ha
KOOPJAMHATHOW INIOCKOCTH
81 JIMHENHBIN U DKCIIOHEHIIMAJIBHBIA POCT
bubmmnoreka HOK
82 CnoskHbIe MPOLIEHTHI 1
https://m.edsoo.ru/7143fe0e
bubmmnoreka HOK
83 CnoskHbIe MPOLIEHTHI 1
https://m.edsoo.ru/7f4401a6
%4 KonrtponbHas pabora no teme "Hucnossie bubmmnoreka HOK
MOCJIe10BaTeIbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
25 3HaHWH. 3anmch, CpaBHEHUE, JACHCTBUS C

NeWCTBUTENbHBIMU YUCIIAMH, YUCIIOBas
npsimMast




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMaru3anusa

86 3HaHui. [IponeHTsl, OTHOIIEHMUS,
MIPOIOPIIAN
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
87 3HaHui. OKpyrieHue, IpuoInKeHHE,
OIICHKA
[ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS
. bubnuorexa [JOK
88 3HaHUH. PernieHre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443b12
apru(pMETHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
. bubnuorexa [IOK
89 3HaHU#. PenieHne TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443cd4
apu(METHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
N bubmuoreka [{OK
90 3HaHU#. PenieHne TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443fea
apu(METHIECKIM CIIOCOO0OM
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
. bubnuoreka [{OK
91 3Hanuii. [IpeobpazoBanue anredbpandeckux
- https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
. bubnuoreka [IOK
92 3Hanuii. [IpeobpazoBanue anredbpandeckux
- https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
. bubnuoreka [IOK
93 3HaHuil. [IpeobpazoBanue anredOpanvaecKkux
. https://m.edsoo.ru/7f444612
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITIS
. bubmuoreka [{OK
94 3HaHui. [IpeobpazoBanue anredOpandecKux

BBIpa)KeHI/IfI, A0IMYCTHUMBIC 3HAYCHHA

https://m.edsoo.ru/7f444a94




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMaru3anusa

bu6nmmoreka [IOK

95 3HaHui. OyHK : IOCTPOEHHUE, CBOMCTBA 1
HAHIH, FEYHRIIH Hv TPOCHHE, CBOHCTS https://m.edsoo.ru/7f444¢56
M3YYCHHBIX (pyHKIUN
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AUS
. . bu6nmmoreka [IOK
96 3HaHUM. DyHKIUK: TOCTPOCHHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f444144
M3YYCHHBIX (PyHKUIUN
[ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS
. . bubnuorexa [JOK
97 3HaHUN. OYHKIMU: TIOCTPOCHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f44516a
W3YYCHHBIX (PyHKUINN
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
. . bubnuorexa [IOK
98 3HaHUN. DYHKIMU: IOCTPOEHUE, CBOMCTBA 1
. https://m.edsoo.ru/7f4452¢e6
W3YYCHHBIX (DyHKIINN
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
99 3Hanuil. ['papuaeckoe pemenne ypaBHeHUN 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
100 3Hanuil. ['paduueckoe pemieHre ypaBHeHUN 1
U UX CUCTEM
101 HToroBasi KOHTpoJIbHAsA paboTa 1
102 O06001eHre U cucTeMaTu3aIus 3HaHUA 1
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

Yucna v BEIUUCICHUS

BBIHOJ'IHHTB, coucTasa YCTHBIC u IIUCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHG IleICTBHiI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCIOBBIX  BBIP@KCHUH,  IPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAUCHUH APOOHBIX

BBIPAXEHUH, COIepKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4

[lepexomuTs OT oOmHOH (OPMBI 3amHWCH 4YHUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO

JECATUYHYIO APOOb)

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

OkpyrasTh yncia

1.6

BBINOMHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHHH, OLEHKY
3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINOMHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYpPaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3aayd, CBA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl pELIEHUs 3aaad ¢
Y4ETOM OTpaHUYEHUH, CB3AHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaKeHHs

2.1

2.2

Hcnonp3oBarh anreOpanyecKkyrd TEPMHHOJOTHIO U CHMBOJMKY,
IPUMEHSATH € B IPOLIECCe OCBOSHMS yUeOHOT0 MaTepuana

Haxoaute 3HaYeHUs 6yKBCHHBIX BBIpa)KeHI/Iﬁ Ipu  3aJaHHbIX

SHAYCHUAX IMEPEMCHHBIX
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2.5

2.6

BbImonHATE mpeoOpazoBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BBINOIHATE YMHOKEHNE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJIEH, IPUMEHSTH (OpPMYJBl KBajapara CyMMbl M KBajapaTa
pa3HOCTH

OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOMXUTEIH C
MOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIETr0 MHOXHTEJIS, TPYIITHPOBKH
cJlaraeMblx, IPUMEHEHHs (POPMyYJI COKPAILEHHOI'O YMHOKEHHMSI

HpI/IMeHﬂTb Hp606pa3OBaHI/I${ MHOTI'OYJICHOB JJIAA pEIICHUS Pa3JIMYHbIX

3aaa4 U3 MaTCMaTuKu, CMCKHBIX IPEIMETOB, U3 peaJH)HOI\/JI IMPAKTUKN

2.7

Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISAMU

JUTsI IpeoOpa30BaHusl BhIpAXKEHUN

YpaBHEHHMS U HEPABEHCTBA

3.1

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX01a OT UCXOQHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.

IIpoBepsITS, SIBIAETCS JIM YUCIO KOPHEM YPABHEHUS

3.2

33

[IpumensaTp rpaduveckue METOAbl TPU PEIICHUH JTMHEHHBIX
YPaBHEHUHU U UX CUCTEM
[TonGupars mnpuMepsl Tap 4YHCeN, SBISIOMIUXCS — pelleHUueM

JIMHEMHOT O YPaBHCHUA C ABYMS IIEPEMEHHBIMU

3.4

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsI IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHusl ypaBHEHUS

3.5

Pemate cucteMbl JIByX JMHEWHBIX ypaBHEHMH ¢  JByMs

NEPEMCHHBIMU, B TOM YHCJIC Fpa(l)I/I‘IGCKI/I

3.6

CocCTaBIATh U pelIaTh JUHEHHOE YPaBHEHNE WM CUCTEMY JIMHEMHBIX
YPaBHEHUH I10 YCIIOBUIO 3aJ1a4U, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4H MTOJIYYEHHBIN pe3ybTaT

Koopaunats! u rpaguku. @yHkunu

4.1

N300paxaTh Ha KOOPIWHATHOW MPSIMOW TOUYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3allUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa1/1qec1<0M SA3BIKE

42

OtMmeuatr B KOOp)II/IHaTHOI\/II IINIOCKOCTH TOYKHU IIO 3aJaHHBIM

KOOpJAuHaTaM




4.3

4.4

4.5

4.6

Crpouts rpapuku TMHEHHBIX QyHKIUNA. CTpOUTh rpaduK QPyHKIUHN Y
= [x]

OnuceiBaTh ¢ TOMONIBIO (DYHKIUI M3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMs, DPACCTOSHHUE, LIEHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
Haxoauts 3HaueHue GyHKIMY 110 3HAYCHUIO €€ apryMeHTa

[Tonumarps rpaduueckuii crmoco0 TMpeacTaBiICHUS M aHalu3a
uHpOpMAalLlMK, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpayKoOB peaibHbIX MPOLECCOB U 3aBUCUMOCTEM

8 KJIACC

Kox
NpoBepPsiEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

Hcnonp3oBaTh Ha4daJIbHBIC MMpeaACTaBJICHHUA (¢} MHOXXCCTBEC
IIGﬁCTBPITGJII:HI:IX YUCCII AJ1d CpaBHCHHA, OKPYTJICHUSA U BI)IIIPICJIGHHﬁ,
I/I306pa)KaTB ,I[CI\/'ICTBI/ITCJ'H)HBIG qyucjia TOYKaMHM Ha KOOpI[PIHElTHOfI

IPSAMOI

1.2

[IpumeHsTh TOHSATHE apU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KJIbKYJISTOP, BBINOJIHSTD npeoOpa3oBaHus BBIPAXCHUI,

COZIepKaIIMX KBaJpAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEHN

1.3

2.1

2.2

23

Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JeCATUYHBIX ApoOeil u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

IIpuMEHATH MOHATHE CTENEHU C LEJBIM I10KA3aTeIeM, BBIITOJIHAThH
npeoOpa3oBaHus BBIPAKEHHUH, COAEpKAIIUX CTENEHU C LEIbIM
[IOKa3aTeJIeM

BBIMONHATE  TOXJECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDAKEHMI Ha OCHOBE MPABWI JCWCTBUM HAJ MHOTOWICHAMH H

anreOpanyecKuMH JpoOsMu

PacknanpiBaTh KBa,Z[paTHBIfI TpéXLIJIeH Ha MHOXXHTCIIN
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3.1

3.2

[TpuMeHATH TpeoOpa3oBaHusl BRIPAKEHHUM I PEHICHUS pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHUS, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMEHHBIMU

[IpoBonuTh mpoOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
yYpaBHEHHWH, B TOM UYHCIE€ C HPUMEHEHHEM TIpadUUIEeCKUX
Mpe/ICTaBlICHU (yCTaHaBIUBATh, UMEET JIM YpaBHEHHE WM CHCTEMa

YPaBHEHUM peIlIeHUs], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE)

3.3

[lepexomuTs OT cioBecHOW (OPMYIHPOBKH 3amaudm K &
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTaBJICHHS YPaBHEHUS MU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsATh CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JUIsi CPaBHEHUS,
OIICHKH, pelllaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHUCTEMBI, J1aBaTh rpauIECKYI0 IUTFOCTPAIIMIO0 MHOYKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[TornmaTh ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M S3BIK

(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE

(YHKIMU 110 3HAYEHUIO apryMeHTa, ONpPeAeNsITh CBOMCTBA (DYyHKIIMU

o e€ rpaduky

4.2

Crtpouts rpaduku 3J€MEHTapHBIX QYHKIMH BHUA:
y=k/x

kix

, Y =X,y = X% y = [X|, onHMChIBaTh CBOMCTBA YMCIIOBOM (QYHKIUU IO €€

rpaduky

9 KITIACC




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTb " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/I‘ICCKI/Ie ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMHA YU CJIaMHU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YHUCJIaMU

Haxoautes 3HaueHUs CTEIIeHEeH ¢ OCJABIMH IMOKAa3aTCIIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe qucia, BBIIIOJIHATD IMPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YPABHEHUS,

CBOAAINIMECCA K HUM, HpOCTGﬁHIH@ ,Z[pO6HO—paLII/IOHaJ'ILHLIe YpaBHCHHUA

2.2

Pemate cucTemsl IByX JJMHEHHBIX YPABHEHHM C IByMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

23

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

MNEPpEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH W CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCKUX
Mpe/CTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

WM CHCTEMA YpaBHEHHH pellIeHus], €ClIi UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBAThH

pPEIICHUE C TOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTCMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABEHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSMO#i, 3aIMChIBATH PEIICHHUE C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcmons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBath  QyHKIMH ~ W3y4eHHBIX  BuAoB.  [lokasbIBaTh
CXEMAaTHYECKH pAcCIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpadpukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIMCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMA

3.2

33

34

4.1

[Toka3pIBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
MJIOCKOCTH T'padukoB GyHKIMK Buaa y = VX, y = |X| U OnUCHIBaTh
CBOICTBa PYHKIIHIA

Ctpouth M u300paxaTb CXeMaTU4YeCKH TpauKu KBaJpaTHUHBIX
(GYHKIMH, OMHMCHIBATH CBOWMCTBA KBaJPAaTUYHBIX (DYHKIUH MO WX
rpadukam

Pacrnio3HaBaTh kBaJpatuuHyro (QyHKIHIO 10 (opMyse, MPUBOIUTH
NPUMEPbI KBaJPAaTUYHBIX (DYHKIMA W3 peabHOW JKU3HH, (U3UKH,
reOMETPUN

ApudmeTndeckasi U TeOMETpUUYECKasi MPOrPecCUuu

Pacrio3naBath apu()METHYECKYI0 W TEOMETPHUYECKYIO IMPOTPEeCcCHr

IIPpU pa3HbIX criocodax 3aJaHus

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIOJIBb30BaHHEM (OpMyN 7-TO 4JIeHA
apu(MeTHUECKON U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEIOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM TNIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MOCJIEIOBATENLHOCTSIMH, B
TOM 4YHCJIE 3aJaud U3 pEAIbHOM XH3HU (C HCIIOIb30BaHUEM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucina ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSAJOYUBAHUE PALMOHAIIBHBIX YHCEI
- Apudmerndeckre qeicTBUS ¢ pallMOHATLHBIMU YKCiIaMu. Pemenue 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONpefesieHHe, NpeoOpa3oBaHKe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3amMch MPOLEHTOB B BUAE ApoOW M IpoOH B BHJE MPOLEHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3ajad U3 PEAIbHOM IPAKTUKHU
s [IpumeHeHHe NPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJbHbBIX YUCEI
L6 PeanbHpie  3aBHcMMOCTHM, B TOM 4YHCIe TpsMas U oOparHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
-1 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonmyCcTMBIE
. 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYJIbL.
' Brruucnenust mo ¢popmynam
53 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
5 OpnowieHbl 1 MHOroueHsl. CreneHs MHOrowieHa. CloeHue, BBIYUTaHuE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJBl  COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMbl U KBajapaT
2.6 pasHoctu. dopmyna pa3HOCTH KBaApaToB. Pa3nmokeHWe MHOTIOYJIEHOB Ha
MHO>KUTETH
3 VYpaBHeHUs
11 VYpaBHeHHe, KOpPEHb YypaBHEHMs, IpaBHUja NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHIIBHOCTb YPaBHEHUN




39 JIuHeliHOe ypaBHEHME C OJHOM NEPEMEHHOW, YMCIIO KOpPHEH JIMHEWHOIO
' YPaBHEHHsI, PELLICHUE JINHENHBIX YPaBHECHUN
13 CocraBiieHHEe ypaBHEHUH 110 yCIOBUIO 3aa4i. Perienne TeKCTOBBIX 3a1a4 ¢
' IIOMOILBIO YPaBHEHUN
34 JluneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JOByX JIMHEHHBIX ypaBHEHUH C JABYMs I€peMEHHbIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH cI10cOOOM 10ICTaHOBKH. [IprMephI pereHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpadpuku. OyHkimu
4.1 Koopaunara Touku Ha npsiMoi
4o YucnoBsle MPOMEXYTKH. PaccTosiHue Mex 1y JBYyMs TOUKaMU KOOPIUHATHON
' IpsAMON
43 [IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca 1 opaAUHATA
' TOYKH Ha KOOPJUHATHOMN INIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UteHne rpaukoB pealbHbIX
. 3aBUCUMOCTEN
4.5 [onsarue Gpynkuun. ['padux pynkumu. CroricTBa GyHKIHIA
4.6 Jluneiinas Gynkuus, e€ rpaduk. I'padux pynkuum y = [X|
47 I'papuueckoe pemieHHe JIUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMbli 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
. KBanpatusiit kopeHb u3 uyucna. [loHsTue 00 HppalMOHAIBHOM YHCIIE.
' JlecsaTHUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CBoiicTBa apupMeTHYecKMX KBAJpPATHbIX KOpHEH M WX MNpPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHCITOBBIX BBIPAXKEHHI " BBIYMCIICHHSIM.
JleficTBUTENIbHBIC YUCIIa
1.3 Cremnens C 1eNbIM TIOKaszarenieM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YnuCiia
2 Anrebpanyeckue BbIpaXKEHUS
1 KBagpatuelii TpEXwieH, pa3lloKEHUE KBAJpaTHONO TPEXWIEHA Ha
' MHOXKHUTEIN




22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu

23 CrnoxeHue, BBIYATAaHHE, YMHOKEHHE, JICJICHNE alNre0pandeckux apooei

24 PannonanbHble BbIpayKE€HUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA

11 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JMHEWHBIM U KBAIPATHBIM

33 [Ipocreiimme qpoOHO-pallMOHALHEIC YPABHCHHUS

I'paduueckas uHTEpHIpEeTAUs YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JTUHEHHBIX YpaBHEHUI ¢ IByMs NepeMeHHbIMU. [IpuMepsl perienus cucteM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU

3.5 Pemrenue TeKCTOBBIX 33724 alreOpandecKuM criocoOom

3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBo ¢ 01HOM TIepeMeHHOM

3.8 PaBHOCHUIIBHOCTH HEPABEHCTB

3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

il ITonatue @ynkuun. OOIacTb oONpeneneHuss M MHOXKECTBO 3HAUYEHU
. ¢ynkuuu. CriocoObl 3aaHus PYHKIMHA

4.2 I'paduk Pynkuuu. YreHne cBOHCTB GyHKINH 1O €€ rpaduxy

43 [Tpumeps! rpadukoB GYHKLINH, OTPAXKAIOLUIMX PeaTbHbIE TPOLECCH

44 @OyHKIUY, OINUCHIBAIOUINE TNPSMYI0 U OOpaTHYIO IPONOPIHOHAIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu

4.5 OyHKIMU y =x7, y = X7

4.6 Oyukimu y = [x, y = |x]|

4.7 I'padnueckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI

9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

Yucna ¥ BEIUUCICHUS




1.1

ParonanbHbIe 4mca, MppalMOHATbHBIE YKCIA, KOHEYHBIE M OCCKOHEUHBIE
JIECSITUYHBIE TPOOH

MHO0KeCTBO HCﬁCTBHTCHBHBIX YqHuCelJI, ,HGfICTBHTCJIBHBIG qucia KakK

OeCKOHEUHBIE JecATHYHbIe JpoOu. B3auMHO 0JHO3HAa4YHOE COOTBETCTBHUE

h2 MEXIy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WM KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckne NeHCTBHUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
Wzmepenus, npubmmkeHus, oueHKu. PazmMepsl 00bEKTOB OKPYKAIOLIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpysKatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOImxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBagparnoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIIMXCS K KBAAPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHus ypaBHEHHH TpPETbe U
' 4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemienune npo6GHO-paliOHAIBHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €10 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMs IEPEMEHHBIMU
9 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOU CTEIIEHH
2.10 I'paduueckas UHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMs IEpEeMEHHBIMU
2.11 Penienune TekcTOBBIX 3aa4 alreOpandeckuM crocoOoM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
216 ['paduyeckas uHTepIIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
' [IEPEMEHHBIMU
3 DyHKINA




11 KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
' BEPILUHBI TapaboIibl, OCb CAMMETPUHU apaboIbl

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

33 I'padpuku bynkmmit y=k/x, y = x* 1 X cBOKCTBa

34 I'paduku pyHKIMI , 1 UX CBOWCTBA
4 YuciioBble OCIE0BATEIBHOCTH

il Omnpenenenue u criocoObl 3aJJaHNUS YHCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoi U popMyIioil n-ro uieHa

4o Apudmernueckass mnporpeccus. DopMmyabl n-ro 4ieHa apu@MeTHuecKoi
' IIPOIPECCUH, CYMMBI [IEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccus. PoOpMysnbl #n-r0 WIEHA TI'€OMETPUYECKOU
. IIPOTrPECCUH, CYMMBbI NIEPBBIX 71 YJICHOB

44 N3o0pakeHre YICHOB apu(PMETHYECKOM W T'C€OMETPUYECKOH MpOorpeccuit
. TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbI€ POLIEHTHI

IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon IIpoBepsiemble TPEOOBAHUA K MPEAMETHBIM pe3yJbTaTaM
MPOBEPsIEMOro OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO
TpeOoBaHusl o0mero odpasosanus Ha ocHoBe PI'OC

YMenue onepupoBaTh MOHSATHSMH: MHOYKECTBO, IOAMHOMXECTBO,
Oolnepalyy HaJ MHOXXECTBAMH; YMEHHME OIEpUPOBATH MOHATUAMMU:
rpad, CBA3HBIA rpad, IAEpPEeBO, LUK, MPUMEHITh X MPH PEIICHUN
3a]a4;, yMEHHE WCIONb30BaTh TpadUyecKkoe TMpeJCTaBICHUE
MHOKECTB [IJI1 ONHCAHUS PEAJbHBIX MPOLECCOB W SIBJICHUM, TPHU

pPCHICHUHN 3a1a4 U3 APYTUX y‘-IC6HBIX npeamMeToOB

YMeHue ONCpUPOBATH NOHATUAMMU: OIMIPCACIICHUEC, AKCHUOMA, TCOpPCMa,
J0Ka3aTCjIbCTBO, YMCHHE pacClio3HaBaTb HMCTHHHBIC MW JIOKHBIC
BBICKA3bIBAHUA, MNPUBOAUTL HNPUMCPBI WU KOHTPIPUMCPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMenue onepupoBaTh HOHATHUSMU: HATypAIbHOE YUCIIO, TPOCTOE U

COCTaBHOC YHCJIO, MACIIUMOCTb HATypaJbHBIX YHUCCII, MNPU3HAKU




JETUMOCTH, IEJI0Oe YHUCIIO0, MOMAYJIb YMCia, OOBIKHOBEHHAs! Ipo0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKMCIIA, PALMOHAIBHOE YUCIIO,
UppalMOHATIFHOE YHCIIO, apHU(PMETHUYECKUH KBaJPAaTHBIM KOPEHD;
YMEHHME BBINOJIHATH JCHCTBUSL € YWCIAMH, CpPaBHUBAaTbh W
YIOPSAI0YMBATh YHUCIIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
IPSIMOH, OKPYIVIATH YHWCIIA; YMEHHUE IEJIaTh NPUKUIKY U OLIEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTEIIEHb C LIEIbIM IIOKA3aTEeNIEM,
apuMeTHuuecKuil KBapaTHbI KOPEHb, MHOTOUJICH, ajredpanyecKkas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETIeHU
Oonbllle EAUHUIIBI; YMEHHE BBIMOJIHATH Pacu€Thl Mo ¢dopMylam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQXEHHUI C KOPHSIMH, pa3lioKeHWe MHOTOYJIEHA Ha MHOXXHTEIH, B
TOM 4YHCIIE C HCIIOJIB30BaHHEM (OPMyN PAa3HOCTH KBAJAPaToB M

KBaJApaTa CyYMMbI U Pa3HOCTU

VYMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW INEPEMEHHOW, YHUCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE PellaTh JUHEHHbIE U KBAPATHHIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM MEPEMEHHOU, CUCTEMBI
JByX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOI, B TOM YHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX IPEAMETOB
U TpaKTUYECKUX 3ajJa4y; YMEHHE MHCIIONb30BaTh KOOPIAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTb JJISi M300pakKeHUs perIeHuit

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIUU, HYIIH
q)YHKI_[I/II/I, IMPOMEKYTKHU 3HaAKOIIOCTOAHCTBA, IMPOMEIKYTKHN
BO3pacTaHMs, yObIBaHUs, HaWOOJbIIEE M HaWMEHbIIEe 3HAYCHHS
byHKIUY; YMEHUE OIIEpUpPOBATH MIOHATUSAMU: npsAmas
IPONOPLHUOHATIBHOCTD, JIMHEHHAs PYHKLUS, KBaIpaTUYHAs PYHKLINS,
oOpaTHasi TPONMOPIMOHAIBHOCTh, Mapaboia, rumnepdosa; yMeHue
cTpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku IS
OTIpENIeJICHUs] CBOWMCTB IPOIECCOB W 3aBHUCHMOCTEH, IS PEIICHHS
3a7ad U3 JPyrux y4eOHbBIX MPEIMETOB U PEalbHOM JKU3HU; yMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEXY BEJINUYUHAMU




YMenue OIIepUpOBATH MOHSTHUSIMHU: II0CJIEI0BATENBHOCTD,
apumernyeckas U TEOMETpUYECKass IPOrPEecCU; yMEHHe
UCTIOJIb30BaTh CBOMCTBA MOCIIE0BATEILHOCTEH, (DOPMYIIBI CYMMBI H
o0wiero 4jieHa Ipu pelIeHUuU 3a/ad, B TOM YHUCIEe 3a/1a4d U3 JPYrHx

y4eOHBIX MPEIMETOB U PEATbHON KUZHU

YMeHue pemarh 3aa4u pa3HbIX TUIOB (B TOM YKCJIE€ Ha MPOIEHTHI,
JONIM M 4YacTH, JBIKEHHUE, paboTy, IIEHy TOBapOB MU CTOMMOCTH
MOKYIIOK U YCITyT, HAJIOTH, 3aJa41 U3 00JacCTH YIpaBiICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISITh BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA M CHCTEMBl [0 YCJIOBHUIO 3a/1a4H,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IIpsimMas,
Iy, JIOMaHasl, yToJI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEyrOJbHUKH,
OPSMOYTOJIbHBII TpEyrojbHUK, MeAuaHa, OHUCCEKTpuca U BBICOTA
TPEYroJbHUKA,  YETHIPEXYTONbHUK,  Mapajuiesorpamm,  pomo,
IPSIMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (QUIYypaMu;
YMEHHUE pellaTh 3aJa4d, B TOM YUCJIE U3 IOBCEIHEBHOW JKU3HU, Ha
HAaxO0K/JICHNE N'€OMETPUYECKUX BEIUYNH C IPUMEHEHHEM U3Y4YEHHBIX

CBOWCTB Quryp u pakron

YMeHue omepupoBaTh MOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MAPAIJIEIIbHOCTh U MEPHEHIANKYIISIPHOCTh MPSIMBIX,
yrojl MEXIYy MpsIMbIMH, NEPIEeHAUKYISp, HAKIOHHAs, MPOEKILHs,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIbHO TOYKH M MPSMOI; YMEHHE PAcliO3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapauleNbHOCTh |

NEPNCHAUKYIIAPHOCTD IMMPAMBIX B OKPYKAKOIIEM MHUPEC

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSIHUE, YTOJ
(BemMuMHA yIJIa, CHHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IIOIIa/lb;
yMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOPMYINIbBI MEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAIAN Kpyra, o0bema

MNpAMOYT'OJIBHOTO TMapaJlUICJICIHUIICAd; YMCHUC NMPUMCHATH MPU3HAKUA




paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy Iludaropa, TpUTOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCIICHUS IIIUH, PACCTOSHUM, IIOIIAIEH

12

13

YMmenne wu300paxarb IUIOCKHE (UIYpel M WX KOMOHWHAIWH,
IPOCTPAaHCTBEHHbIE (HUTYPHl OT PYKH, C IOMOULIBIO UYEPTEKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHHIO

VYMeHue onepupoBaTh MNOHATUSAMM: IPSAMOYTOJIbHAas —cHCTeMa
KOOpJMHAT, KOOPJAMWHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOM3BEACHUE BEKTOpAa HA YHCIO, CKAJISIPHOE IMPOMU3BE/IECHUE
BEKTOPOB; YMEHHE MHCIIOb30BaTh BEKTOPbl M KOOPAUHATHI ISt
IpPEJCTaBICHNs JaHHBIX U pEIIeHUs 3a/1a4y, B TOM YHCIe U3 JIPYTUX

y4eOHBIX MPEIMETOB U PEATbHON KUZHU

14

15

YMeHue omnepupoBaTh TOHATHUSMHU: CTOJIOWKOBBIE U KpPYTOBBIC
quarpamMMmbl, TaOnuIbl, CcpenHee apudMeTHUecKoe, MeauaHa,
HanOoJIpIlIee W HAaMMEHBIIIee 3HAYCHUs, pa3Max YHCIOBOTO HAOOPa;
yMEHHE H3BIEKaTh, HMHTEPIPETUPOBAT U  MPEoOPa3OBBIBATH
uH(pOpMaIKIo, MPEACTaBICHHYI0 B TaOJHIlaX U Ha JUarpaMMax,
OTpaXkarollyt0 CBOMCTBA U XAPAKTEPUCTUKU PEATbHBIX MPOLIECCOB U
SBJICHUW; YMEHHME pacrno3HaBaTh W3MEHYMBHIC BEIWYMHBI B

OKpYXarolleM MUpe

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIM OMBIT (CITydaiHbIN
DKCIIEPUMEHT), JJIEMEHTapHOe COOBITHE (DIEMEHTApHBIA MCXOJ)
CIIy4allHOTO OIIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAaXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITHH B OMBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pEIIaTh
3aJja4l METOJOM OPTraHW30BAaHHOTO Tepedopa U ¢ MCMOIb30BaHHUEM
MpaBuja YMHOXEHUS, YMEHHE OIEHHWBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIICHUH, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUN B OKPYXKAIOIMIEM MHPE W B JKU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BbIOMpATh MOIXOANINN W3yUYEHHBIH METOM I pelieHUs
3a71a4M, PUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHN B

mpupoac 1 XU3HU, paClioO3HaBaTh MPOABIICHUEC 3aKOHOB MAaTEMAaTUKU




B HCKYCCTBE, OIIMCBIBATH OTJACIIBHBIC BBIJAIOIIAECS PE3YJIbTATHI,
[IOJIyYEHHBIE B XOJ€E Pa3BUTHSA MATEMATHKU KaK HayKH, IIPUBOJUTH
IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM W  HUX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOUN UCTOPUH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'S 10O MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1
1.1

Yucna v BEIUMCIICHUS

HaTypaJ'IBHBIC " 1eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

OOBIKHOBEHHBIE W  JIECATUYHBIE JPOOM, TMPOIEHTHI, OECKOHEYHBIC

12 MepUOANYECcKUe qpodu

13 Panmonaneubie uncna. ApudmeTnyeckue omepanuyd ¢ parnydoHAIbHBIMH
. YuCIaMu

14 JleiicTBUTENBHBIC YKCa. ApU(METHICCKHIE ONIEPAIIU C ICHCTBUTSIIEHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
' pe3yJibTaTa BEIYMCIECHUN
2 AnrebpandecKkue BoIpaKCHUS

2.1 BykBeHnHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

25 Crenens ¢ uenbiM nokazatesneM. CTEneHb ¢ pallMOHATIBHBIM ITOKa3aTeIeM.
. CBoiicTBa cTeIEHU

2.3 MHoro4IeHbI

24 Anrebpanueckast 1poOb

) s Apudpmernueckuii  KOpeHb  HaTypajlbHOM  cremenu. JlelcTBus c
' apu(pMeTHYECKUMHU KOPHIMHU HATypaIbHON CTETIEHU
3 VYpaBHEHUS U HEPABEHCTBA

31 Lensie u npoOHO-panioHanbHbIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTHU
' YpaBHEHUI

35 Lenbie u npoOHO-paIMoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMTHOCTH
' HEPaBEHCTB

33 Pemrenre TekcToBBIX 33724

4 HucnoBble OCIEI0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs TOCIEI0BATEILHOCTEH




Apudmerndeckass M reoMeTpuueckas mnporpeccuu. Popmyra CIOXHBIX

4.2
MIPOIICHTOB
5 OyHKIHUH
Oynknusa, cnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ompeseNiecHus] W MHOXKECTBO 3HadeHH ¢yHkiuu. Hymum dyHKum.
5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI GyHKIud. HawuOonpliee W HauMeHbIee
3HaYeHUE (PYHKIMH Ha IPOMEXKYTKE
6 Koopaunats! Ha IPsMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabHUKu
7.4 OKpY’>KHOCTb U KpYyT
7.5 H3mepenne reoMeTpuYecKruX BETUYNH
7.6 BekTops! Ha TI0CKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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