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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHAa 0OECIEUYMBACT M3YyYCHHE IPYTUX JAUCIUILINH, KaK
€CTECTBEHHO-HAyYHOI'0, TaK U I'YyMaHUTApHOI'O LUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJIKEHUsT 00pa30BaHUS U B MOBCEJHEBHOMN JKHU3HH.
Pazputne y oOydaromuxcs HayyHbIX MPEACTaBICHUH O MPOUCXOXKAEHHMM M CYIIHOCTH anredpanuyeckux alOcTpakiuii, crocodbe OoTpa)keHus
MaTeMaTHYECKOM HAyKOH SBICHHI M MPOLECCOB B MPHPOJE U OOIIECTBE, POJIM MATEMAaTHUYECKOrO MOJACIHPOBAHUS B HAyYHOM TO3HAHUH U B
MPAKTUKE CIIOCOOCTBYET (DOPMHPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB MBILIUICHUS, HEOOXOAUMBIX Ui aJaNTallid B COBPEMEHHOM
nudpoBoM oOuiecTBe. M3ydeHue anreOpbl obecrieuMBaeT pa3BUTHE yMEHHUS HaOlI0/aTh, CPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHUYHOCTH MBIIIICHUS, CTIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JICHCTBUS U BBIBOABI, (OPMYJINPOBaTh yTBepxkaAeHus. OcBoeHME
Kypca anreOpbl 00ecrieyuBaeT pa3BUTUE JIOTMUECKOTO MBIIIIEHHS] 00y4YalOIIUXCs: OHU UCIOIb3YIOT A€IYKTUBHBIE U UHIYKTUBHBIE PACCYKACHMUS,
0000mIeHe U KOHKpEeTH3aIuio, adcTparupoBanue u aHaiormro. OOydeHue anreOpe MpeamonaraeT 3HAYUTEIbHBIA O00BEM CaMOCTOSTEIBHON
JeSTeIbHOCTH 00yUaroIIUXCsl, IOITOMY CaMOCTOSATEJIbHOE PELICHHE 3a/ay SIBJIETCS pealln3alueil 1esTeIbHOCTHOIO MPUHIIUIIA O0YYEHusI.

B crpykrype nporpammsl yueGHOro Kypca «Anredpay» A1 OCHOBHOTO 00IIero oopa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COJEpKaTeIbHO-
METOJIMYECKUE JIMHUU: «Hucna U BBIYUCIEHUN», «AIredpanyeckue BbIpaKEHUN», «YpaBHEHUS U HepaBeHCTBa», «DyHkiun». Kaxxnas u3 atux
COJIEPKaTEIbHO-METOANYECKUX JIMHUI pa3BUBAETCA HA MPOTSHKEHUM TPEX JIET M3YYEHHUs Kypca, B3aUMOJIEHCTBYs C IPYIMMH €ro JMHusMU. B
XO0JIe U3y4eHHs y4eOHOro Kypca 00y4aronmmMces MPUXOIUTCs JOTHYECKH pacCyK1aTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH A3bIK. B CBs3M C
3TUM B HIpOrpaMMy y4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTMKH, IMPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYecKoro oOpa3oBaHUs M CIOCOOCTBYIOIME OBJAJACHUIO OOYYaroIIMMHCS OCHOB YHHBEPCAJIbHOIO MaTeMaTHYECKOIro S3bIKA.
ConepxaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOTo Kypca «Anredpay» SBISETCS €ro HHTErPUPOBAaHHBIN XapakTep.

Conepxxanne nuHUM «Yucla W BBIUMCIEHUS» CIYXKUT OCHOBOM i AajbHEWIIEro M3y4eHUsh MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y
00yJaroImuxcs JOrMYECKOro MbIIUIEHUS, (POPMHUPOBAHUIO YMEHUS MOJIb30BAaThCS aJITOPUTMAMHU, a TAK)KE MPUOOPETEHHUIO MPAKTHUECKUX HABBIKOB,
HEOOXOIMMBIX ISl TOBCETHEBHOM JKM3HU. Pa3BuTHE MOHATHS O YKCie HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI CBA3aHO C pallMOHAIbHBIMU U
UppalMOHATILHBIMY YHCIIaMU, (POPMUPOBAHUEM IPEACTABIECHUIN O AEHCTBUTEIBHOM 4Kcie. 3aBeplIeHHEe OCBOCHUS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Conepxanue JByX anreOpandyeckux JIMHUM — «AJdreOpandeckue BhBIpaKEHHs» U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET
dbopMUpOBaHHIO y OOyYaroOUIMXCSd MaTeMaTHYecKoro ammapara, HeoOXOJUMOro AJis pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX IpPeIMETOB U
MPaKTUKO-OPHUEHTHPOBAHHBIX 3a1a4y. Ha ypoBHe ocHOBHOro ooOiero oOpa3zoBaHHUs y4eOHBIN MaTepuan TpyHIUpyeTcss BOKPYr pallOHAIbHBIX
BbIpaXeHUIl. Anredpa 1eMOHCTpUPYET 3HAUCHHE MAaTEMAaTUKM KakK s3bIKa JJIsl MOCTPOCHHUS MaTeMaTHYeCKHX MOJeNed, ONMUCaHMs MpPOLeCCOB U
SABJICHUN peasibHOro Mupa. B 3aiaun o0ydenus anredpe BXOIAT Takxke AajbHeIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HEOOXO0AUMOTO, B
YAaCTHOCTH, JUIsl OCBOEHUS Kypca MH(OPMATHKH, U OBJIAJCHHE HaBbIKAMU JEAYKTHBHBIX paccykIeHui. IIpeoOpa3oBaHne CHMBOJBHBIX (OpPM
CIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHU S, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Conepxanne (QyHKIMOHAJIBHO-TpaUUECKON JTUHUM HAIeIeHO Ha IOJydeHHEe OOydJaloUIMMHCS 3HAHUM O (YHKUIMAX Kak BakHEHIIen
MaTeMaTHYeCKOM MOJIENN /ISl OMMCAaHUS U MCCIIEeIOBaHUs Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MpHUpoJe U obmiecTBe. M3ydeHne marepuana



CHOCO6CTByeT Pa3BUTHIO Y O6yanOH_[I/IXC$I YMCHUSA HCIIOJB30BATh PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKa MATCMATUKHU — CJIIOBCCHLIC,
CHUMBOJIMYCCKUC, Fpa(l)I/I‘-ICCKI/IC, BHOCHUT BKJIaJ B (bOpMHpOBaHI/Ie HpeIICTaBJIeHI/Iﬁ 0 POJIM MAaTECMATUKHU B PA3BUTUHN NUBUJIN3AlUHU U KYJIbTYPBHI.
CornacHo yyeOHOMY IaHy B 7-9 Kiaccax m3ydaercsi ydeOHBIH Kypc «Anredpa», KOTOPBIH BKIIOYAET CIECTYIOIINE OCHOBHBIC Pa3ieibl
copepkanus: «Hucna u BBIYUCICHUS», «ANreOpandecKue BEIpaKEHU», «Y PaBHEHUS U HEPAaBEHCTBAY», «DYHKITHI».
Ha u3ydenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 yaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZENO).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE M JI€CATUYHBIE, MEpexoa OT OAHON (opMmel 3amucu ApoOeil k apyroi. IloHsATHE palMOHANBHOrO 4MCia, 3aIKCh,
CpaBHEHHE, YIMOPSAOYMBAHUE PAMOHANBHBIX 4Yucesl. ApUpMeTHYecKHe ACWCTBUS C PAalMOHAIBHBIMU YMCIaMu. Pemenue 3amad w3 peaibHOM
IIPaKTUKU Ha YacTH, Ha ApOOu.

CreneHb ¢ HaTypajbHBIM IOKa3aTesIeM: OIpeJesieHHe, IpeoOpa3oBaHUe BbIPAKEHUI HAa OCHOBE OINpENeNEeHUs, 3aluch OOJIBIIMX YHUCEI.
[IponeHTsl, 3anuch NPOLIEHTOB B BHUJE APOoOU M IpoOH B BHUJE IPOLEHTOB. TpH OCHOBHBIEC 3a]laud Ha MPOLEHTHI, PEIICHUE 3a7a4y U3 pealbHOi
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB JAE€IUMOCTH, Pa3I0KEHNE HA MHOXKUTEIU HATYPaJIbHBIX YHUCEN.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00OpaTHas MPOIOPLUOHAIBHOCTH.

Anaredpanyeckne BbIPaKeHUs

[lepemeHHbIE, UNCIOBOE 3HAYEHUE BBIPAXKEHUS C TIepeMeHHON. [lomycTrmble 3HaueHus: nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKIY
BeIMYMHaMU B BHJe (opmynbl. Beruncnenus no dopmynam. [IpeoOpasoBanre OyKBEHHBIX BBIPaXXEHHH, TOXIECTBEHHO pPaBHBIE BBIPAKEHUS,
IpaBUjIa MpeoOpa3oBaHUsl CYMM M ITPOU3BEICHUH, TpaBHiia PACKPHITU CKOOOK M NMPHUBEIEHHS MOJO0OHBIX CaraeMbIX.

CBolicTBa CTENEHN C HATYPAIBHBIM [TOKA3aTEIIEM.

Opnownensl M MHorouwieHbl. CreneHb MHoroujaeHa. CroXeHHe, BbIYUTAHHE, YMHOXKE€HHE MHOTOuYJIeHOB. (DOpMyIbl COKpPAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpat pazHocTu. Dopmysa pa3HOCTH KBaapaToB. Pas3oxkeHre MHOro4I€HOB Ha MHOKUTEIIH.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUsI, IPpaBUia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCWIIBHOCTh YPABHEHUI.

JluneitHoe ypaBHEHUE C OJHOM NEPEMEHHOM, YMCIIO KOpPHEW JMHEHHOro ypaBHEHMs, pelleHHe JMHEHHbIX ypaBHeHUi. CocraBieHue
YpaBHEHUH IO YCIOBUIO 33Jja4u. PellleHre TEKCTOBBIX 3a7]a4 C MOMOIIbIO YPaBHEHUH.

JluneliHoe ypaBHEHHUE C JABYMS NEepeMEHHBIMU M ero rpaduk. Cucrema ABYyX JIMHEHHBIX ypaBHEHHUH C JABYMs NepeMEHHbIMU. Pemenue
CHCTEM YpaBHEHHUI crtocoOoM 1oicTaHOBKU. [Ipumeps! penieHns TEKCTOBBIX 337a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUI.

DOYyHKIUHT

Koopaunara toukn Ha npsMoi. YucnoBsle TpOMEXYTKH. PaccTosiHue Mexay AByMs TOYKAMHM KOOpPAMHATHOW mpsMoil. IIpsmoyrosbHas
cucreMa KoopauHat, ocu Ox u Oy. Abcuucca U OpJMHATa TOYKM Ha KOOPAMHATHOM IuiockocTu. Ilpumepsl rpadukos, 3ai1aHHBIX (BopMyaamu
Urenue rpapukoB peanbHbIX 3aBucuMocTed. [lonsrtue Qynxuuu. I'paduk ¢ynkumu. CpoiictBa ¢yHkuuid. Jlunelinas ¢yHkuus, e€ rpaduxk.
I'paduk Gpynkimu y = [x|. [padudeckoe penreHne TMHEHHBIX YPABHEHUI U CHCTEM JIMHEHHBIX YPaBHCHHIA.



8 KJIACC
Yuciia 1 BbIYMCTICHUS
KBangpartusiii kopeHb u3 uyucna. [loHstue o0 uppannoHaIbHOM uucie. JlecsTuyHble NMPUOIMKEHUS MppalMOHANbHBIX dncen. CBoiicTBa
apu(pMETHYECKNX KBAJPATHBIX KOPHEH U UX MPUMEHEHHE K Pe0OPa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. [|eficTBUTENbHBIC YHCIIA.
Crenens ¢ 1enpIM IoKazareneM U e€ cpoiictBa. CtangapTHas 3alluch Yncia.
Auaredpanyeckue BbIpaKeHHUs
KBanpaTHslil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.
Anrebpanueckast 1po6b. OcHOBHOE CBOMCTBO anreOpandeckoit apoOu. CroxeHue, BIYMTAHUE, YMHOXKEHUE, JAEJIeHHUE anreOpanyeckux
npoOeii. ParmonanbHble BEIpaXKEHUS U UX [IpeoOpa3oBaHue.
YpaBHeHNsI 1 HEPABEHCTBA
KBagparnoe ypaBHenue, opmyna KopHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUM, CBOAAIIMUXCS K JIMHEHHBIM U
kBazpaTHbIM. [Ipocreiiue 1poOHO-palioHaIbHbIE YpaBHEHUS.
I'paduueckass WHTEpIIpeTalsl YpaBHEHUH C JBYMS NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHHH C IBYMs INepeMeHHbIMH. [IpumMepsr
pELICHUs CUCTEM HEIIMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.
Perienue TeKCTOBBIX 3aJau anreOpandeckuM CriocoOOM.
UucnoBble HEPAaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ ONHOM INepeMEHHON. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEHHBIC HEPABEHCTBA C
OJIHOM nepeMeHHOM. CHUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.
DyHKUMH
[Tonarue Gpynkuu. O61acTh onpeieneHns 1 MHOKECTBO 3HaueHul GpyHKuu. CriocoOb! 3a1aHus PyHKIHIA.
I'paduk pynkunu. Yrenue cBoicTB GyHKIMH 110 €€ rpaduky. [Ipumepsl rpadukoB pyHKIMMA, OTpaKaIOMIKX pealbHbIE POIECCHI.
OYHKIHH, ONMMCHIBAIONIIE MPSIMYIO H 0OPAaTHYIO MPONMOPIHOHATBHBIE 3aBHCHMOCTH, HX Tpaduku. OyHkiun y = x2, y = x3, y = \x, y=|x]|.
I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI.

9 KJIACC

Yucia v BbIYUCTICHUA

PanmonaneHble uncia, UppanoHalIbHbIE YHCIAa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBbIE TpOOH. MHOXKECTBO JIEHCTBUTENIBHBIX YHCEN,
NeHCTBUTENbHBIE YnCIa Kak OeCKOHEYHbIE AECSITUYHBbIE poOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEHCTBUTENBbHBIX
4yuCceNl U KOOPAUHATHOU NPSMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCell, apu(METUYECKHE JeHCTBUS C JeMCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AJTUTEIBHOCTb IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnnxE€HHOE 3HaYEHNE BETMYNHBL, TOYHOCTh pubimxkeHns. Okpyrienue uncen. [Ipukuaka u oleHKa pe3ynbTaTOB BEIUUCICHUH.

YpaBHeHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOASIIMXCS K KBaJpaTHbIM. bukBagpatHoe ypaBHenue. [IpumMepsl perneHus: ypaBHEHUN
TpeThbeil U 4eTBEPTOI CTENEHEH pa3ioKeHneM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUH. PemieHne TeKCTOBBIX 3a/1a4 anreOpandecKuM METOJIOM.
VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro Tpaduk. Pemenne cucteM AByX JIMHEHHBIX YpPaBHEHHI ¢ ABYMS IepeMeHHbIMH. Perienue cucrem

IBYX YpaBHEHHH, OJHO M3 KOTOPBIX JHUHEIHOE, a JIpyroe — BTOpoi cremeHu. ['paduyeckas MHTepHpeTanusi CUCTEMbl ypaBHEHUH C IBYMs
MIePEMEHHBIMH.

Pemennie TeKCTOBBIX 33729 alNreOpandecKuM crocooom.
YucoBble HEPABEHCTBA U UX CBOMCTBA.
Pemenue JIMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHON. PelieHue cucteM JIMHEMHBIX HEPABEHCTB C OJHOW INepeMeHHOM. KBanpaTHble
HepaBeHCTBa. I'paduueckas MHTEpIIpeTalisl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.
DOYyHKIUH
KBangparuunas ¢pynkuus, e€ rpadguk u coiictsa. [lapadomna, KoOpAWHATH BEPIIMHBI 1apadoIbl, OCh CHMMETPUH 1TapadoIIbI.
Ipaduxu pysxmmit: y = kx, y=kx + b, y =k/x, y = x3, y = Vx, y = |x| , u ux coiictaa.
YucaoBbIe MOCIEI0BATEIBHOCTH H NIPOrPeCCHH
[ToHATHE YNCIIOBOM MOCIEA0BATENLHOCTH. 3a/laHUE [I0CIIEI0BATEIbHOCTH PEKYPPEHTHOM hopMyioii u popmyoil n-ro uieHa.
Apudmerndeckas U reomerpuueckas mnporpeccuu. dopmyinbl n-ro uwieHa apuMETHUECKOW M TeOMETPHUYECKOM MpOrpeccHid, CyMMBI
IIEPBBIX 1 YICHOB.
N300paskeHre uiIeHOB apu(METHYECKOW W T€OMETPUYECKOM MporpeccHil ToukamMH Ha KOOPAMHATHOM TIocKocTH. JIMHeHHbI u
AKCIMOHEHIMATIBHBIA pocT. ClI0KHbBIE MPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay» XxapaKTepu3yroTCs:

1) maTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEeca K MPOILUIOMY U HACTOSIIEMY POCCUUCKON MaTEMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHIXKEHHUSM POCCHUUCKHX
MaTEeMaTUKOB ¥ POCCUHUCKON MaTeMAaTHUECKOM IIKOJIbI, K KCTIOIB30BAHUIO ATUX JOCTHXKCHHUH B IPYrUX HAyKax U MPHUKIAAHBIX cdepax;

2) rpa:kKIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpakJaHWHA W peajH3aluy ero MpaB, MPEICTaBICHHMEM O MaTeMaTUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP, SIBICHHUU, MPOIEIYp TPakIaHCKOTO oOIecTBa (HAampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKICHHUIO ATHUECKUX TPOOJIEM, CBA3aHHBIX C IPAKTHYCSCKUM MPUMEHEHHEM JOCTHKEHUH HAYKH, OCO3HAHUEM BaXXHOCTH MOPATBHO-3THICCKUX
MIPUHLUIIOB B J€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B PEHICHUH MPaKTUYECKUX 3a/Jad MaTeMaTUYeCKOW HAampaBJIICHHOCTH, OCO3HAHHWEM BaKHOCTHU
MaTeMaTU4ecKoro o0pa3oBaHUs Ha MPOTSKEHUU BCEU KWU3HM I YCHEIIHOW MpodeCcCHOHATBHOM NEATeIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX
YMEHHIA, OCO3HAHHBIM BEIOOPOM U TIOCTPOCHUEM WHIMBUAYAIBHON TPAEKTOPHH 00pa30BaHUS U KU3HEHHBIX TUIAHOB C YUETOM JTUYHBIX HHTEPECOB
U OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHHE:

CIIOCOOHOCTBIO K YMOIIMOHATILHOMY U 3CTETUYECKOMY BOCTIPUSITHIO MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHHH, pACCYyKICHUM, YMEHHUIO
BHJIETh MATEMATHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIIMEH B JICSITEIIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKA,
MPUPOJIBI B OOIIECTBA, TOHUMAaHUEM MaTEMaTHYECKOW HAayKH Kak cephl YEIOBEUECKOU NEATeTbHOCTH, ITAOB €€ Pa3BUTHUS W 3HAYUMOCTHU JIJIsI
pPa3BUTHUSl IMBUIIU3ALIMM, OBJIAJCHHEM S3bIKOM MaTeMaTUKM W MaTEMaTUYECKOM KyJIbTYpOM KakK CpeJCTBOM IIO3HAHUS MHPA, OBIJIAJICHUEM
MPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATEIbCKON e TEIbHOCTH;

6) pusznyeckoe BocnuTaHue, GOPpMHUPOBaAHHE KYJIbTYPhI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATOIOJY YU :

TOTOBHOCTBIO TTPUMEHATh MAaTEMAaTHYECKUE 3HAHMS B MHTEPECaX CBOETO 37I0POBbsI, BEJICHUS 3/I0POBOTO 00pa3a XKM3HU (370pOBOE MUTAHUE,
cOanmaHCUpPOBAHHBIN PEXHUM 3aHSATHI M OTIbIXA, peryisipHas Qu3uyeckas akKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA pe(ICKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0J10rMYecKoe BOCTIUTAHME:



OpHEHTaIMel Ha MPUMEHEHHE MAaTeMaTHUYeCKUX 3HAHHI JUIS pelIeHus 3a7a4d B 00JaCTH COXPAHHOCTH OKPYKAIOIIEeH Cpeabl, TNIAHUPOBAHUS

MOCTYIIKOB M OLEHKHU UX BO3MOXHBIX MOCJIEICTBUN AJI OKPYKAIOIIEH Cpelibl, OCO3HAHUEM TJI00ATBHOT0O XapaKkTepa IKOJIOTUYECKUX MPoOIeM U
MyTel UX PEUICHUS;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M IPUPOJIHOM Cpebl:

TOTOBHOCTHKO K I[GﬁCTBHSIM B YCJIOBUAX HCOHpCHeHéHHOCTI/I, IMOBBIICHUIO YPOBHA CBOCH KOMIIETCHTHOCTH 4cpe3 MNPaKTHYCCKYIO

ACATCIIBHOCTh, B TOM 4YHCJIC YMCHHUC YUYUTBCA Yy APYIrux J'IIO,Z[CfI, HpI/IO6peTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HaHHWS, HABBIKH H
KOMIICTCHIMU M3 OIIbITa IPYI'UX;

H€O6XOIII/IMOCTI>IO B (bOpMI/IpOBaHI/H/I HOBBIX 3HaHI/II>'I, B TOM YHUCIJIC (i)OpMYJII/IpOBaTI) nacu, NOHATHUA, THIIOTC3bI 00 o0OBeKTax u SABJICHUAX, B
TOM YHUCJIC PAHCC HCU3BCCTHLIX, OCO3HABATDH IIC(i)I/IIII/ITI)I COOCTBEHHBIX 3HAHUN U KOMHCTGHTHOCTeﬁ, IJIaHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIKO CHUTYyAllUIO, BOCIIPUHHUMATL CTPECCOBYHO CHUTYAIIUIO KaK BbI3OB, Tpe6y}omm71 KOHTPMCED,
KOPPCKTUPOBATH ITPHUHUMACMBIC PCHICHHUA U ﬂeﬁCTBHH, Q)OpMYHHpOBaTB " OLICHHUBATb PUCKU U ITOCICACTBUA, Q)OpMHpOBaTB OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jornyeckne aeMcCTBUA:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTeMaTH4YECKHMX OOBEKTOB, MOHATHI, OTHOLICHUM MEXAY HOHSTHUIMH,
(GbopMynupoBaTh ONpPENENICHUs IOHSATHI, YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(UKALMU, OCHOBAaHUS A1 0000OLIEeHUS U
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTIO aHAIMU3A;

BOCIPUHUMATh, (GOPMYJIUPOBATh U MPe0OpPa30BbIBATH CYKJEHUS: YTBEPAUTEIbHBIE U OTpPHUIIATEIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIINE,
YCIIOBHBIE;

BBISIBJIAITh MaTE€MAaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeUMs B (akTax, JaHHbBIX, HAONIOJCHUSX U YTBEPHKICHHSX,
IpeaJIaraTb KpUTEPUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUU;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa3buparh JOKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEpKJIEHUH (MpsSMble U OT MPOTUBHOTO), MPOBOAMTH CAMOCTOSITEIHHO HECIIOKHBIE
JI0Ka3aTeNnbCcTBA MaTeMaTUYeCKHX (PAKTOB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, O0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATH cOCO0 perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMs, BEIOUpaTh Hanboee MoAXO AU ¢ yIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareahLCcKue NeicTBUA:

MCIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBAaTENIbCKUM MHCTPYMEHT IMO3HAHUS, (GOPMYyIUPOBATH BOIMPOCHI, (PUKCUPYIOUIHE MPOTHBOPEUUE,
po0GsieMy, CaMOCTOSITEILHO YCTaHABIMBATh HICKOMOE U JJaHHOE, (HOpMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;



IPOBOANUTH TIO0 CAMOCTOSITEIIFHO COCTAaBJICHHOMY IUIAaHY HECIOXKHBIA DKCIIEPUMEHT, HEOOJBIIOE HCCIECAOBAHHE IO YCTAHOBJICHHIO
0c00EHHOCTEH MaTeMaTHIECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEX1y CO00ii;

CaMOCTOSATENILHO (HOpMYIMPOBaTh OOOOLICHUS W BBIBOJBI 110 PE3yJibTaTaM HPOBEAEHHOIO HAOJIOICHHS, HMCCIICTIOBAHUS, OLCHUBATDH
JOCTOBEPHOCTD MOJYYSHHBIX PE3YJIbTAaTOB, BBIBOJIOB M 0000IICHNUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, @ TAK)KE BBIABHUIATh MPEAIOIOKECHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTH MHPOPMAIUH, TAHHBIX, HEOOXOIUMBIX JJIs PEIICHUS 3a1a4u;

BBIOMpATh, AaHATTM3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIIPETHPOBATH HH(DOPMAIIHIO Pa3IMIHBIX BUIOB ¥ OPM IIPEIICTABICHHUS,
BBIOMpPATh GOpMY MpeacTaBlieHHs] HHPOPMAIIMU U WIUTFOCTPUPOBATH PElIacMble 3314l CXEMaMH, JUarpaMMaMiu, HHOW Tpa@uKon U UX
KOMOHHALIMSIMU;

OLICHUBATh HAJAEKHOCTh HH(GOPMAIIMH IO KPUTEPHSIM, TIPETIOKEHHBIM YUUTEIIEM HITU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

BOCIIpUHUMATb U (1)0pMy.HI/Ip0BaTI) CYXKACHHA B COOTBETCTBUU C YCIOBUAMU U LECIAMU 06HIGHI/I$[, SACHO, TOYHO, 'PaAaMOTHO BbIpaXaTb
CBOIO TOYKY 3pCHHUA B YCTHBIX U NMCbMCHHBIX TCKCTAX, AAaBATh IMOACHCHHA IO XOAYy PCHICHUA 3aJa4d, KOMMCHTHPOBATH HOJIyT-IeHHI)If/i
pe3yJIbTarT;

B XO0/€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl, MpOOJEMBbl, pelIaeMoil 3ajauyM, BBICKa3blBaTh HUJCH,
HalleJICHHbIE Ha IMOMCK PELICHNUs, COMTOCTABIATh CBOU CYXJIEHUS C CYXIEHUSAMH JAPYIMX YYaCTHUKOB JHajiora, OOHapykKMBaTh pa3indne
U CXOJICTBO MO3MLIUHI, B KOPPEKTHOH (opme (HOopMyIHpPOBATH pa3HOIIACHs, CBOM BO3PAKEHUS;

MPEJCTABIATh Pe3yIbTAThl PELICHUS 3a]]auH, SKCIIEPUMEHTA, UCCIIeI0BaHNs, IPOEKTA, CAMOCTOSTENIbHO BEIOUPATh OPMAT BBICTYIUICHUS
¢ Y4€TOM 3aja4 pe3eHTallu1 U OCOOEHHOCTEN ayAUTOPHH;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBU1YaJIbHON pabOTHI MPU pEIIeHUH YUeOHbIX MaTeMaTHUECKUX 3a/1a4;
IPUHUMATh IeJIb COBMECTHOM JEATeNbHOCTH, IIJIAHWPOBAaTh OPraHMU3ALMI0 COBMECTHOM paboThl, pachpeaeisTb BUIbl padoT,
JIOTOBapUBATKCS, 00CYKIaTh MPOILECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (00CYk/1eHUS, 0OMEH MHEHHUSMHU, MO3TOBbIE IUTYPMbI U IPYTUE), BHINOJIHATH CBOIO YacTh
pa60TLI U KOOPAMHUPOBATH CBOU JlefICTBHH C APYTUMH YJICHAMH KOMAaHJbI, OICHUBATh KAYCCTBO CBOCTO BKJIaJa B O6HII/II>1 IMPOAYKT I1O
KpUTEpUsIM, c(HOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranusanus:

CaMOCTOSITENIHO COCTaBIATH IUIAH, QITOPUTM PEIIEHHUs 3a1aud (WM €ro 4acTbh), BHIOMPATh CIIOCOO pemIeHus ¢ y4€TOM HMEIOIIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apIyMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELLICHU ¢ Y4ETOM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI IIpOIiecca U pe3yibTaTa pelieH!sl MaTeMaTH4eCKoi 3a1auu;



® [PEIBUAETH TPYAHOCTU, KOTOPBIE MOI'YT BOSHUKHYTb [P PELICHUU 3a1a4d, BHOCUTH KOPPEKTHUBBI B NEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOSITENILCTB, HAMIGHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHUMBAaTh COOTBETCTBHE pe3yJbTaTa IESATEIBHOCTH IOCTABICHHONW WEIW W YCIOBHUSAM, OOBACHATh NPUYMHBI JOCTHKCHUS WIIH
HEIOCTHXEHUS 1eJIN, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kj1acce 00y4aromuics MoxyquT CIEAYIONMEe TPEIMETHBIC PE3YJIbTATHI:

Yucsa v BbIYHCJICHUSA

BrInonHsATe, coyeras yCcTHbIE U MMCbMEHHBIE MPUEMBI, apu(METHYECKUE IEHCTBUS C pallMOHATbHBIMH YUCIIAMHU.

Haxonuth 3HaueHWs YHUCIOBBIX BBIPAXKEHUN, MPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI W MPUEMBI BBIYUCICHHUS 3HAYCHHUH JIPOOHBIX
BBIPOKEHHH, COZEPKAIIUX OOBIKHOBEHHBIE U JICCSITUUHBIC APOOH.

[lepexonuth OT oAHON (POpPMBI 3amUCH YHCEN K APYyroil (mpeoOpazoBbIBaTh AECATHUHYIO IpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECSITUUHYIO JIPOOB).

CpaBHHBATh U yNOPSAA0YMBATH PAIMOHATBHBIC YKCIIA.

OxpyrisTh yncIa.

BhINONMHATE NPUKUAKY U OLIEHKY pe3yibTaTa BHIYMCICHUMN, OLEHKY 3HAUEHHUI YMCIOBBIX BBIPaKEHHI. BBIOIHATH JEHCTBUS CO CTENEHSIMU
C HaTypaJbHBIMH MOKA3aATEISIMH.

[IpuMeHATh MpU3HAKU JETUMOCTH, PA3I0KEHHE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemate mpakTUKO-OpUEHTHPOBAHHBIC 3a/1a4d, CBS3aHHBIE C OTHOIICHHUEM BEJIUYHH, MPOMOPIMOHAIBHOCTHIO BEJIMYUH, MPOIICHTAMH,
HHTEPIPETHUPOBATH PE3YNbTAThI PEIICHUS 3a/1a4 ¢ Y4ETOM OTPaHUYEHUN, CBI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAaEMbIX 0OBEKTOB.

Auredpanyeckue BbIPasKeHUs

Hcnonb3oBath anredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHHS yUEOHOTr0 MaTepuaa.

Haxonuth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN TIPH 33JaHHBIX 3HAYECHUAX TTEPEMEHHBIX.

BrImonHATs ipeoOpazoBaHus IEI0TO BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BEIMONMHATE YMHOKEHHE OJIHOYJICHA Ha MHOTOYJIEH M MHOTOWIEHa Ha MHOTOYIIEH, MPUMEHSATh (GOpMYIbl KBajJpaTa CyMMBI U KBajapaTa
Pa3HOCTH.

OcCyImecTBIATh Pa3IOKEHNE MHOTOWICHOB HA MHOMKHUTEIH C TIOMOIIBIO BBIHECEHHS 32 CKOOKH OOIEro MHOXHUTENS, TPYNITHPOBKH
cllaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh MpeoOpa3oBaHMsl MHOTOWICHOB JJIsl PEUICHHS PA3TUYHBIX 33/1a4 U3 MAaTEeMaTUKU, CMEKHBIX MTPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETICHEH C HATYPAIbHBIMU MTOKA3aTESAMU JJIsI MPE0OPa30OBaAHUS BBIPAYKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHeliHble ypaBHEHHs C OJIHOM NEpPEeMEHHOM, MpUMEHssl MpaBuia Mepexoda OT HCXOJHOTO YPaBHEHHUS K PaBHOCHIBHOMY €MY.
[IpoBepsTh, SABASETCS JIU YUCTIO KOPHEM YPABHEHUS.



[TpumensTh rpaduueckre METOIBI TP PEIICHUN THHCWHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupath npuMepsI ap Yucel, IBISIOUUXCS PEIIeHUEM JIMHEHHOTO YPaBHEHHS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOH MIOCKOCTH I'paduK JIUHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH, MOJIb3YACh IpapuKoOM, IPUBOIUTH IPUMEPHI
pelieHus: ypaBHEHHUSI.

Pemarh cucTeMbl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMU, B TOM YHCIIE TPaPUICCKH.

CocTaBisATh M pelaTh JMHEHHOE YPAaBHEHHUE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUU MO YCIOBUIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥l NIOJIyYeHHBIA PE3yJIbTar.

DyHKIUH

N300paxaTh Ha KOOPJWHATHOW TPSMON TOYKH, COOTBETCTBYIONIME 3aJlaHHBIM KOOPIMHATAM, JIy4d, OTPE3KH, WHTEPBAJIbBI, 3aIHCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM si3bIKeE.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 33JaHHBIM KOOpJAMHATaM, CTPOUTH rpaduku JUHEHHBbIX (GyHKIuH. CTpouTh rpadux
dyHKIMK Yy = [X].

OnuceiBaTh C TOMOIIBKD (YHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTh, BPEMSs, PACCTOSHHE, IICHA, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crocod MpeacTaBiIeHUs U aHain3a HHGOPMAIMK, W3BJIEKATh U MHTEPIPETUPOBATh MH(OpMaIUio U3 rpaduKkoB
peanbHBIX MPOIECCOB U 3aBUCUMOCTEMN.

K koHI1y 00y4enus B 8 kj1acce 00yJaromuiics MOJIyquT CIETYIOIINE TPeIMETHbIC PE3yabTaThl:

Yucsia ¥ BLIYUCICHUA

Hcnonp30BaTh HavyalbHBIE TIPEICTABICHHS] O MHOYKECTBE JCHCTBUTEIBHBIX YHCEN ISl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, N300pakaTh
JNENCTBUTEIILHBIE YACIIA TOUKAMHU Ha KOOPJAUHATHOMN MPSMOM.

[TpuMeHsITh MOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUThH KBaIpaTHbIE KOPHH, UCIIONIB3Ys MMPU HEOOXOJMMOCTH KaIbKYIATOP,
BBHITIONHSATH MpeoOpa3oBaHus BRIPAKEHUMN, COJIEPKAIINX KBaJIpaTHbIE KOPHH, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOTBIITNX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX Apo0OeH u crenene uncia 10.

AJiredOpanyeckue BbIPaKeHUs

[IpuMeHsSITh TOHATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMONHITh MpeoOpa3oBaHUS BBIPAKEHHUH, COACpKAIIUX CTEEHH C IEIbIM
MOKa3aTelieM.

BrITIOTHATE  TOXKIECTBEHHBIE MPE0Opa3OBaHUS PAlMOHAIBHBIX BBIPAKEHWNW HA OCHOBE TMpaBWJI JICHCTBUN HaJ MHOTOWICHAMH U
anredpanvyecKuMH IpoOsSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[TpumensITh MpeoOpa3oBaHusl BRIPAKESHUHN JJIsI PELICHUS Pa3InIHbIX 33/1a4 U3 MATEMATHKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHHsS M DPALMOHAIBHBIE YPAaBHEHMS, CBOJAIIMECS K HHUM, CHUCTEMBI JIBYX YpPaBHEHUH C IBYMS
MepEMEHHBIMHU.



[TpoBOIUTH MpOCTEHIINE UCCIENOBAHUS ypaBHEHUH M CHCTEM ypaBHEHHH, B TOM YHCJE C MPUMEHEHUEM IpadUuecKuX MpeaCTaBICHUN
(ycraHaBiIMBaTh, UMEET JIM YPaBHEHHE WM CUCTEMA YPABHEHUI pellIeH s, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).

Ilepexoautb OT CIOBECHON (OPMYJIHMPOBKU 3ajaud K €€ ajaredpandyeckoil MojenH ¢ MOMOLIbI COCTABJICHUS YpPaBHEHUS WIH CHCTEMbI
YPAaBHEHUM, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U ITOJIy4CHHBIA pe3yibTart.

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB Ul CPaBHEHUs, OLIEHKM, pElIaTh JMHEHHBbIC HEPABEHCTBA C OAHOW IEPEMEHHOW MU HX
CHCTEMBI, 1aBaTh rpa)UyeCKyI0 WILIFOCTPALIMIO MHOKECTBA PELICHUH HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOYyHKIUHA

[ToHnMaTh ¥ UCMIONB30BaTh (PYHKIIMOHAIBHBIC MMOHATHUS U SA3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHUS), ONPECIIATh 3HaUeHUEe (PYHKIUU
10 3HAUYEHHUIO apryMEHTa, ONpeAeATh CBOMCTBA (pyHKIMHU 1O €€ rpaduKy.

Ctpoutb rpaduku 3J€MEHTapHbIX QYHKIUHN BUA:

y=k/x,y=x2,y=x3,y=[x|,y= VX, OIHCHIBATH CBOMACTBA YHCIOBOM ¢bysakuu no e€ rpaguky.

K koHIy 00yueHus B 9 kiacce 00y4aroImuics MoydyuT ciaelyromue NpeMeTHbIE Pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

CpaBHUBaTh U YHOPSAJO0YNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

Beinonuate apudmerndeckue AeMcTBUS € pallMOHAIbHBIMU YHUCIAMU, COYETask YCTHbIE U MMCbMEHHbIE IPUEMBI, BBINOIHATH BEIUMCIICHUS C
UPPalMOHAIbHBIMH YUCIIAMHU.

Haxonuts 3Ha4eHUS CTENEHEN C LEJIBIMU ITOKA3aTeNIMU U KOPHEW, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrIsITh JEHCTBUTENBbHBIE YUCIIA, BBIOIHITH IPUKUKY PE3YJIbTaTa BEIUMCICHUN, OLIEHKY YHCIOBBIX BBIPAKEHUH.

YpaBHeHHd U HEPABEHCTBA

Pemiate nuHeiHbIe U KBafipaTHBIE YPAaBHEHMsI, ypaBHEHHUs, CBOSIIUECS K HUM, TPOCTeHIINe JpoOHO-pallMOHaIbHbIE YPABHEHUS.

Pemate cuctemsl IByX JIMHEWHBIX YPAaBHEHHMH C JIBYMsl IIEPEMEHHBIMM U CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SIBJISIETCS JINHEVHBIM.

Pemiate TekcTOBBIE 3a7jaudl aNreOpanvyeckuM CIOCOOOM C TOMOIIBIO COCTABIICHHUS YPaBHEHHUS WM CHCTEMBI JIBYX YpaBHEHHH C ABYMs
[IEPEMEHHBIMU.

[IpoBoauTh MpocTeiire UCCIeOBaHMs YPaBHEHUM M CHUCTEM ypaBHEHUH, B TOM UHCJE€ C IPUMEHEHHEM rpapuyecKuX MpeacTaBICHUN
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHHUE UM CHCTEMa YpaBHEHUH pElIeHMs], €CIIH UMEET, TO CKOJIbKO, U IPOoUee).

Pemiate nuHeiHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paXxaTh pelIeHre HEPaBEHCTB Ha YUCIIOBOW MPSMOMA, 3aIIChIBATh PEeLICHHUE
C TIOMOIIBIO CUMBOJIOB.

Pemarb crucTteMbl TMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE KBAJAPaTHOE HEPABEHCTBO, M300pakaTh pPelICHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOW MPSMOM, 3aIMCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a4a4.



DYyHKIUH
PacnioznaBate GyHKIIMM M3y4eHHBIX BUIOB. [Toka3piBaTh CXeMAaTHUECKH PACIOJIOKEHUE HAa KOOPIMHATHON TUIOCKOCTH TpaduKoB PyHKITUI

BUga: y=kx, y=kx+ b, y=k/x, y=ax2 + bx + ¢,y =x3, y = \/X, y = |x|, B 3aBuCHMOCTH OT 3HaueHHUT KO3(DDUIIMEHTOB, OMUCHIBATH CBOWCTBA

GbyHKIHH.

Ctpoutb 1 n300paxaTb cCXeMaTHYECKH rpaduKy KBaJpaTHUHBIX (PYHKIUI, OMMCHIBATH CBOWCTBA KBAAPATUYHBIX (DYHKIIMNA MO UX TpaduKaMm.

PacriosnaBate kBagpaTHyHyro (QyHKOMIO 10 (opmyne, MPUBOAUTH NMPUMEPH KBaAPAaTHYHBIX (YHKIHMHA M3 PEaTbHOW >KU3HU, (U3UKH,
r€OMETPHH.

Yuc/10BbIe MOCI€10BATEIbHOCTH U IPOTPecCHH

Pacrnio3naBath apupMeTHIeCcKyI0 ¥ TeOMETPUIECKYIO IIPOTPECCHH MIPH Pa3HBIX CIIOco0ax 3aJaHms.

BBIOTHATE BBIYMCIICHHS C WCIOJIB30BaHUEM (HOPMYI N-TO WieHa apU(PMETHYECKOH W reOMEeTpHYECKOH MpOrpeccHid, CyMMBbI MEPBBIX N
YJICHOB.

N300pakaTh YIEHBI OCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMH IIOCIIEIOBATENLHOCTSAMH, B TOM 4YHCIE 3aJadyd W3 PEATbHOW JKM3HM (C HCIIOIBb30BaHUEM
KaJIbKYJIATOPA, TU(POBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 2
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue IIJ[3yqunﬂ :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIEHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTrnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
g CpaBHeHue, ynopsaounBaHuE 1
paIMOHATIBLHBIX YHCE
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjiIcM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
okKasarejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKa3aTelieM https://m.edsoo.ru/7f4218be
14 CreneHsp ¢ HaTypalbHBIM
MoKa3aTesiemM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 PeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOILICHTHI U3 PEaTbHON MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLIEHTHI U3 pealTbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, Pa3IoKEHUS
Ha MHOXUTEJIHM HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPATbHBIX YHCEI
71 Peanbnsbie 3aBucumoctu. [lpsmas u
o0OpaTHas MPOMOPLIHUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
7 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPITMOHATBHOCTH
4 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHAIEHOCTH
)5 KouTponbnas pabora no teme

"PanioHanbpHbIe unciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
29 [Tepemennsle. JlonmycTrMblie 3HAUCHUS
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPQKEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIx
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBA CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
b K
38 MHorouneHst nommorexa O

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOXHUTEIA https://m.edsoo.ru/7f423312
49 Pasnoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYJICHOB Ha bubmuoreka [JOK
MHOXHUATEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
57 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHU
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3agay ¢ moMmoIso bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7t420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUU bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM

C ABYyMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YpPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KoHntposbHas paboTta 1mo teme bubnnoreka [JOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble IPOMEKYTKH
76 PaccrosiHre Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 Paccrosinne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha III0CKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEMN
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEIHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpadurka TuHEITHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpa¢puku. Oynxmm”

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoOJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1 bubmorexa HOK

. yp ’ https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa IJOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U

100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bu6mmoreka [IOK
101 METOIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1
N https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTre 006 UppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKEHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTuuHbIC TPUOTMIKCHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIC YUCIIa 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuil KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CoiicTBa apumeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPMETHICCKUX 1 bubnuorexa [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

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

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCITOBBIX
15 BBIPAKCHUH, COAEPIKALLUX bubmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CreneHs ¢ 11€IbIM [T0OKa3aTeNeM bubmmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHH C IIEJIbIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBOIICTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBanpatublii TpéxuiieH




)5 Paznoxxenue kBapaTHOIO bubnnoreka [HOK
TpEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
Konrponsnas pabora mo remam
27 "KBanparhsle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusnen"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CioxeHue, BBIYUTaHHUE, YMHOKEHUE bubmuorexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHHUC

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

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKECHHUIA,
39 cop e >II<)a X aired I;qucxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259c¢
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
40 coZepIKaINX alareopandecKue bubmorexa LIOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [IOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBagparnoe ypaBHeHUE
BAAPATHOE ypaBHeHH https://m.edsoo.ru/7f42eela
44 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmumorexa [IOK
pauroHAIBHBIE YpABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnuoreka [IOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C IBYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LIENBIX YUCIIAX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTtem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas unTEpIIpeTaLiys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHMI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHUU

71

UucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEeHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HaA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponpHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [TonsTue KIIUH
Py https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOKECTBO bubnuorexa [JOK

3HaYeHUH PYHKUIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAIIIUX PEAThHBIE MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
90 OGYI;T?{ IPOIIO I/I(;JIl{aJILHpHe ’ bubmorexa HOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
HHeEpooTa https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
93 r =x2
paduic Qymicii y = x https://m.edsoo.ru/7f434572
OyHkun y =x%, y=x3,y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHi]/Ie ’ bubnmorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METOJ0B KypCOB 7 U 8 KJIacCOB,
95 000011IeHIe 3HAHMIA / bubmmorexa [TOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHast
pabora
Urorosas koHTposIbHAs paboTa /
96 Bcepoccutiickas mpoBepouHas bubmorexa HOK
P POBEP https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U




METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOZIOB KypCOB 7 ¥ 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
99 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOIOB KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOIOB KyPCOB 7 M 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmorexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
YUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDH HpI/I6J'II/I)KCHI/I$I

OkpyriieHne yucen

Oxpyrienue yncen

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

Bu6muorex [JOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . .
YPaBHEHHUH, CBOIAIIUXCA K JIUHEHHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue BuG OK
. n0JINOTEKA
13 YpaBHEHUH, CBOIALIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnuoreka [IOK
14 bukBaspaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
P yp https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
22 Penrenuie TeKCTOBEIX 3amau




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponsHast pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX y.].f)aBHeHI/II‘/'I
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX JII/I}I]-I)(G;IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJIHO U3 KOTOPBIX JII/I}II{Xe;IIII-)Ioe, a pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpPOH CTEIEHU
34 ['paduaeckas maTEepIpeTaIIHs




CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
m CucTtembl TMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
45 CucTembl TMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HEPaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas nuaTEpIpEeTALU
51 ngg)BeHCTB u CI/ICTSMI:IGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"HepaBencrsa"
54 Ksanpatnunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAUHATHI BEPIIMHbI bubnuorexa [IOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpaAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MoCiIe0BaTEIbHOCTH
71 peKyppeHTHOI popmyIoif u bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmynoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO YiICHA bubnuoreka [IOK




75

76

7

apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUYECKON U TEOMETPUUIECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

@opMyIbl N-TO YJIeHA
apuQMEeTUYECKOIN U TeOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHYECKONW U reOMeTpUIECKOM
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apuMeTUYECKON U TEOMETPUUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKkaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CrnoxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

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

84

85

86

87

88

KontponbHast pabota o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEHME, 0000IICHUE 1
cHcTeMaTHu3alus 3HaHui. 3annch,
CpaBHEHUE, JCUCTBUS C
JIeACTBUTEIILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1

cucreMarusanus 3HaHuu. [IponeHTsl,

OTHOILIEHHUS, TPOIIOPLIUU

[ToBTOpenue, 060061IIeHUE U
cUcTeMaTH3aIlus 3HaHUH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0co00M

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a/1a4 apu(PMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHmE, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

9 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IIICHUE 1

93 CHCTEeMAaTU3alysl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPQXCHHM, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1

04 CHUCTEeMaTU3alus 3HaHH. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPQXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE U

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenue, o6obIIeHNE 1
cucreMarusanus 3HaHui. OyHKIUK: bubnnorexka [JOK

96 .
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwme, 0600IIEHNE 1

97 cucremaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHmE, 0600IIEHUE 1 bu6mmoreka [IOK




cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAaHUI.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

%9 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
UX CUCTEM
IToBTOpEHHKE, 0000IICHUE 1

100 CUCTEeMaTH3aIlHsl 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101 Hroroas xouTpoapHas pabora 1

102 O6OGI£IGHI/I€ U CHCTEMaTHU3aHUs |
3HAHHUN

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

MNPOI'PAMMDBI
7 KIIACC
Kox N .
IIpoBepsiemble IpeAMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTEJIbHOM IPOrPaMMbl OCHOBHOI'O
MPOBEPHEMOTO 001ero ooOpazoBaHus
pe3yJbTara
1 Yucna v BBIYMCIECHUS
1.1 BbImonHATh, coueras yCTHbIE U IMCbMEHHbIE TPUEMBI, apU(MeTHUecKue 1eHCTBHS ¢ pallMOHAIbHBIMU YUCIAMU
15 HaxonuTh 3HaYeHMs YHCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3HbIe CLIOCOOBI M MPUEMBI BBIYUCICHHS 3HAUCHUH
. JIpOOHBIX BBIPAKEHUH, COAEpKAIINX OOBIKHOBEHHBIE U JECATHYHbIE TPOOH
T [lepexoauth OT oAHOM (OPMBI 3amMCH YHCEN K APYroi (IpeoOpa3oBHIBATh AECCATUYHYIO JpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTH, B OECKOHEUHYIO AECATUYHYIO IpOOb)
1.4 CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrnaTh uncia
L6 BBINOAHATE NPUKHUIKY W OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHHUW YWCIOBBIX BBIPAXKEHUHU. BBINOIHATH
' JENCTBUS CO CTENEHSMHU C HaTypaJIbHBIMU I10Ka3aTeNsIMU
1.7 [IpuMeHATs NPU3HAKK JEIUMOCTH, Pa3I0KEHUE HAa MHOKUTENIN HAaTypaJIbHbIX YUCEN
Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a]]aul, CBSA3aHHBIE C OTHOLIEHUEM BEIMUYUH, IPONOPLIHUOHAIBHOCTHIO BEIMYNH,
1.8 MPOLEHTAMH, UHTEPIPETUPOBATH PE3YIbTAThl PEHIECHUS 3a/lad ¢ YYETOM OrpPaHUYEHHUM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebpanuecKue BHIPAXKCHUS




Hcnonp3oBath anreOpandecKkyrd TEPMHUHOJOTHIO M CHUMBOJHMKY, NPHUMEHSATh €€ B IPOLIECCe OCBOCHHUS Y4EeOHOTO

2.1
MaTepuana

22 HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUN IIPU 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX

53 BeinonsaTe npeoOpa3oBaHMsl LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IPUBEICHMEM INOJOOHBIX CIAaraeMbIX, PACKpbITHEM
. CKOOOK

4 BEIMONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOWICH M MHOTOWIEHAa HAa MHOTOWICH, MPUMEHATh (OPMYIIbI KBajapara
' CYMMBI U KBaJlpaTa pa3HOCTH

5 OcymiecTBIATh pa3iokKeHUe MHOTOWIEHOB Ha MHOXMTEIM C MOMOLIbIO BBIHECEHHs 32 CKOOKHM OOILEro MHOXKHUTEIS,
. TPYNIIAPOBKH CIIaraeMbIX, IPUMEHEHUS (POPMYIT COKpAIIEHHOTO YMHOXKCHHS

"6 [TpuMeHsTH Ipeobpa3zoBaHKs MHOTOWIEHOB JUIs PEILICHHsI pa3IMYHbIX 3a/1a4 U3 MaTEMAaTUKU, CMEXKHBIX IIPEIMETOB, U3
' peaabHON IPAKTUKH

2.7 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATypalbHBIMU NOKA3aTEISIMU JIJIsl peoOpa30BaHUsl BbIpaXKEHUN
3 VYpaBHeHUs U HEpaBEHCTBA

11 Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOM, NMPHUMEHsS NpaBWIa IEepexoja OT HUCXOJHOTO YPaBHEHHs K
' paBHOCHIBHOMY eMy. IIpoBepsTS, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHUS

32 [TpuMmeHsTH rpaduyeckue METOIbI PH PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM

33 [TonGupath mpUMepsI ap YUCE, IBISIOUINXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUSI C IBYMsI IEPEMEHHBIMU

34 Ctpouth B KOOPAMHATHOM MIOCKOCTH IrpadUK JUHEHHOTO ypaBHEHUS C JBYMs IEPEMEHHBIMU; MOJIb3YsCh IpauKoOM,
' IPUBOJIUTH IPUMEPHI PELICHHS YPAaBHEHHUS

3.5 Pemrare cucremsl ABYX JTMHEHHBIX YPAaBHEHHH C IByMsI IEPEMEHHBIMH, B TOM YHCJIe TpaduuecKu

36 CocraBiATh W pemarbs JUHEHHOE YpaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHHMH 10 YCJIOBHMIO 3a/adH,
' MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYE€HHBIH pe3ynbTar
4 Koopmunats! u rpadpuku. yHKIMN




N300pakaTh Ha KOOPAMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpAMHATaM, JY4H, OTpPE3KH,

1 MHTEPBAJIbL, 3aMIMCHIBATh YUCIOBBIE IPOMEKYTKH HA aIreOpandeckoM s3bIKe
4.2 OtMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH 110 33JJaHHBIM KOOpAUHATaM
4.3 Crtpowuts rpaduku muHeHHbIX QyHKIMH. CTpouTh rpaduk GyHkuu y = [X|
14 OrnuceiBaTh ¢ MOMOILIBIO (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMHU: CKOPOCTb, BpPEMsl, PAacCTOSHHE,
. [IEHY, KOJIMYECTBO, CTOMMOCTD, TIPOU3BOIUTEILHOCTD, BPeMs, 00bEM PabOTHI
4.5 Haxoauts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apryMeHTa
46 [Tonnmats rpaduyeckuil crnoco0 MpeAcTaBleHUs M aHanu3a WHGOpPMAalUU, H3BJICKaTh WM HWHTEPIPETUPOBATH
' UH(POPMALIKIO U3 TPAPHUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM IPOrPaMMbI OCHOBHOI'O 00111ero
NpOBEPSIEMOro oBpazoBamms
pe3yJabTara
1 Yucna v BBIYUCICHUS
- Hcnonb30BaTh HavyallbHbIE NPEICTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX YHUCEN [JIsl CPAaBHEHMS, OKPYIJEHUS U
' BBIYHCIICHHUM, N300pakaTh IEUCTBUTEIHHBIC YMCIIA TOYKAMU Ha KOOPIMHATHON TIPSMO
[IpumMeHATh TOHATHE apUPMETUUSCKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBAJpAaTHBICE KOPHU, HCHOJIB3YyS TpH
1.2 HEOOXOUMOCTH KAIBKYJISATOP, BBIOIHATH MPeoOpa30oBaHusl BRIPAKEHUHN, COIEPIKAINX KBaIpaTHbIE KOPHH, UCTIONb3YsI
CBOMCTBA KOpHEH
1.3 Hcrnonp30BaTh 3amucu OOIBIINX U MAJIBIX YHCEI C TTOMOIIBIO JIECSITHYHBIX Ipo0eii u crenenei yucma 10
2 AnrebpanuecKue BHIPAKCHUS




HpI/IMeHHTB HNOHATHUC CTCIICHU C I CJIBIM I10KAa3aTCJICM, BBIIIOJIHATDH Hpeo6pasoBaH1/1;1 BBIp&)KCHPIﬁ, COACPpKAMNX CTCIICHU

=1 C LICJIBIM IT0Ka3aTeeM
55 BBINONHATE TOXIECTBEHHBbIE NPeoO0pa3oBaHMs pPALMOHAIBHBIX BBIPAKEHUM Ha OCHOBE MpaBWJ JEHCTBHM Hax
' MHOTOWJICHAMHU U alNreOpandecKuMu Apo0siMH
2.3 PackiiagpiBaTh KBasipaTHbIN TPEXUIIEH HA MHOKUTEIH
4 [IpumensaTs npeoOpa3oBaHusl BBIPAXKEHUIN JUISl PEILIEHUS PA3IMYHbIX 337ad U3 MAaTEMaTHKH, CMEXHBIX IPEIMETOB, U3
' pealbHOM NPAKTUKU
3 YpaBHEHMS U HEPABEHCTBA
11 Pemate nuHelHble, KBaJpaTHbIE YpaBHEHHs U palMOHAJIbHbIE YPAaBHEHMs, CBOJSIIMECS K HUM, CUCTEMBI JBYX
' YPaBHEHHUH C IBYMs IEPEMEHHBIMU
[TpoBoauTH MpoCTeliINe UCCIeI0OBaHNUS YPaBHEHUN M CUCTEM YPAaBHEHUH, B TOM YHUCIIE€ C IPUMEHEHUEM IpaduuecKux
32 npeJcTaBiIeHui (ycTaHaBIMBaTh, UMEET JIU YpaBHEHHE WM CHUCTEMa YPaBHEHUM pPELICHMs], €CIIM UMEET, TO CKOJIbKO, U
npoyee)
33 [TepexoauTh OT coBecHOW (GOPMYIMPOBKHU 3a/1aut K €€ alreOpandeckoil MOJIeNIN ¢ MOMOIIIBIO COCTABIICHHUS ypaBHEHUS
' WM CUCTEMB] YpaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOJIYYEHHbIN pe3yiabTar
[IprMeHATH CBOKCTBA YHUCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMs, OLICHKH, PEIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
34 NEpEeMEHHON M UX CHCTEMBl, JaBaThb TIpaUUYecKyl0 WIIIOCTPAIMI0 MHOXKECTBA pPELIEHUH HEepaBEHCTBA, CHUCTEMBbI
HEPABEHCTB
4 DyHKIMU
Al [TonnMaTh ¥ UCHONIB30BATh (PYHKLIMOHATIBHBIE IOHATHS U A3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS), ONPEACIIATH
' 3HaYeHHe (PYHKIIHUU 10 3HAUEHUIO apTyMEHTa, ONpeAeNsaTh CBoMcTBa (pyHKIIMU 1O €€ rpaduKy
Crpoutsb rpaduku 3eMeHTapHbIX GYHKIUN BUIA:
4.2

y =k/x, y=x?y = X3,y = [X|, omiCBIBaTh CBOMCTBA YHCIOBON (HYHKIIHH 1O €€ TpaduKy




9 KJIACC

Kox IIpoBepsiemble NpeaMeTHBIE Pe3yJbTAaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMbl OCHOBHOT'O
HIPOBEPHEMOTD 0011ero 00pa3oBaHus
pe3yJbTarta
1 Yucina u BBIYUCICHUS
1.1 CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAJIBHBIE U UPPALIMOHAJIbHBIE YUCIIA
. Boinonusate apudmernyeckue ACUCTBUA C PAlMOHAIBHBIMU YWCIAMM, COUETasi YCTHBIE U MUCHbMEHHBbIC TMPUEMBI,
' BBITOJIHATH BBIYUCIICHUS C UpPAllMOHAIBHBIMU YUCIaAMU
1.3 Haxonuthb 3HaueHUs CTENEHEH C LeJIbIMU NTOKA3aTeNIIMU U KOPHEW, BBIYUCIISITh 3HAYEHUST YUCIOBBIX BBIPAKEHUM
14 OKpyryiATh JI€MCTBUTENIbHBIE YMCIIA, BBIIOJHATh MPUKUAKY pE3yibTaTa BBIUMCICHUN, OLIEHKY YHCJIOBBIX
. BBIPAKECHUI
2 YpaBHEHHS 1 HEPABEHCTBA
51 Pemate nuHeWHBIE M KBagpaTHbIE YypaBHEHUS, YPAaBHEHMs, CBOJAILIMECS K HUM, IpocTedine ApoOHO-
' paluoHaIbHbIE YPAaBHEHUS
55 Pemate cucrempl AByX JIMHEHHBIX YPaBHEHHMH C JIByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX YPAaBHEHMH, B KOTODPBIX
' OJIHO YpaBHEHHE HE SBJISIETCS JTMHEHHBIM
)3 Pemate TekcTOBbIE 3a/1aUM aNreOpanvyecKkuM CIHocoOOM C MOMOIIBIO COCTABICHHS YPAaBHEHUS WIIM CHUCTEMBI JIBYX
' YpaBHEHUH € ABYMS IEPEMEHHBIMU
[IpoBoguTh mpoCTEHIIME HCCIENIOBAaHUS YpPaBHEHUM M CUCTEM YPAaBHEHMH, B TOM 4YHCIE C INPUMEHEHUEM
2.4 rpaduueckux npeacTaBieHul (HalpuMep, yCTaHaBINBaTh, UMEET JI ypaBHEHHUE WIIM CUCTEMa YPaBHEHUHN peleHus,
€CJI IMEET, TO CKOJIHKO)
2.5 Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pPEIICHHE HEPABEHCTB Ha YMCIIOBOU




HpHMOﬁ, 3almuChbIBaTh PCIICHUE C IIOMOIIBIO CUMBOJIOB

Pemrate cucTeMBl JTMHEMHBIX HCPaBCHCTB, CHUCTEMBI HEPABCHCTB, BKIIIOYAIOMIHME KBaApPaTHOC HEPaBCHCTBO,

20 n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YHMCIOBOW MPSAMOiL, 3alIMCBIBATh PEILIEHHE C TIOMOLIbI0 CHMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4
3 OyHKIMH
Pacno3naBare (yHKUMHM H3y4eHHBIX BHUIOB. IlOKa3bIBaTh CXEMAaTHYECKH pACIOIOKEHUE Ha KOOPJAMHATHOU
3.1 IUIOCKOCTH TpadukoB (yHKIWH Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT 3HAYCHUI
K03 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DyHKIIUI
3s [Toka3bIBaTh CX€MAaTUYECKH PACIIOJIOKEHNE HA KOOPIUHATHON IIIOCKOCTH rpadukoB pyHKUMH Buaa y = VX, y = [X| 1
. OTIHCHIBATH CBOMCTBA (DYHKITHIA
13 Crpouth U M300paXkaTb CXEMaTHUECKU TpaduKH KBaJpaTUYHbIX (YHKLIMH, ONMUCHIBATh CBOMCTBAa KBaJPaTHUHBIX
. ¢yHKIMH 0 X rpadukam
14 Pacno3naBate kBajipaTHuHyro (QYHKIHIO IO (popMysie, IPUBOANUTH IPUMEPBI KBaJPAaTHUHBIX (YHKIMN U3 pealbHOU
. KU3HU, (PU3UKU, TEOMETPUHN
4 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
4.1 PacrioznaBath apudmeTnyecKyro 1 reOMETPHUECKYIO TPOrPECCUU TIPU Pa3HBIX crioco0ax 3aaaHus
42 BbBINONHATE BBIYMCIEHUS C UCMHOJb30BaHHMEM (GOPMYNT n-TO WieHa apupMETHYECKOW U TI'eOMETPUYECKOM
' MIPOrPECCUii, CyMMBbI IIEPBBIX N YWIEHOB
4.3 N3006pakaTh uieHbl OCIeI0BATEIbHOCTH TOUYKAMH HAa KOOPIMHATHON MIIOCKOCTH
4 Pematp 3amaum, cBA3aHHBIE C YHUCIOBBIMH IIOCIEJOBATEIBLHOCTSIMHM, B TOM YHCIE 33Ja4d U3 PEaJbHOW XKM3HM (C

UCIIOJIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna v BRIYUCICHUS

1 JpoOu OOBIKHOBEHHBIE U AECATUYHBIC, TIEPEXO0 OT OIHOW (HOpMBI 3amucH apodel k Apyroi. [ToHATHE panoHAIBEHOTO
' YKCIIa, 3aUCh, CPABHEHUE, YIOPSAI0YMBAHUE PALIMOHAIBHBIX YHCET

1.2 Apudmerrdeckue 1SHCTBUS C PallMOHAILHBIMU YKCIIaMH. PellieHne 3a1a4d u3 peajabHON MPaKTUKKA HA YacTH, Ha IpoOH

13 CreneHb ¢ HaTypalbHBIM TOKa3aTelieM: OMpeeTeHUe, MPeoOpa3oBaHuEe BHIPAXKEHUN HA OCHOBE OMpENETICHUs, 3alUCh
. OOIBIINX YHUCET

4 [IporeHTHI, 3aMKMCh TPOIIEHTOB B BUJIE IPOOU U IPOOH B BHJIC MPOIICHTOB. TPy OCHOBHBIC 3a/1a4X Ha MPOIICHTHI, PCIIICHHUE
' 3a7a4 U3 peaJbHOU MPAKTUKHU

1.5 [IpuMeHeHnne npru3HAKOB AEIMMOCTH, PA3I0KEHUE Ha MHOKHUTEIHN HATYPATbHBIX YUCEIT

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE TIPsIMast U 0OpaTHAs MPOMOPIUOHATFHOCTH
2 Anrebpanyeckue BbIpaKeHUs

2.1 [TepeMenHbIe, UUCTIOBOE 3HAYEHUE BBIPAKEHUS C TIepeMeHHOM. JlomyCcTUMBbIE 3HAaYEHUs TEPEMEHHBIX

2.2 [IpencraBnenne 3aBUCMMOCTH MEX]ly BETHYMHAMHU B BUJIe GopMyIibl. Beraucienus mo Gpopmynam

2.3 [IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUI, TOKICCTBEHHO PaBHBIE BBIPAKECHUS

2.4 CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKAa3aTEIEM

2.5 OnnouneHsl 1 MHOTOUIeHbI. CTeneHb MHOTOWIeHa. ClloXKeHue, BBIUUTAHUE, YMHOKEHHE MHOTOUJIEHOB

Y @opMyNbl COKPAIIEHHOIO YMHOXEHHUS: KBaJApaT CyYMMbl M KBajapaT pa3HocTu. DopMyla pa3HOCTH KBaJApPaTOB.
' PaznoxxeHne MHOTOYJICHOB Ha MHOKHTEIIH
3 YpaBHeHUs




3.1

YpaBHEeHHE, KOPCHb YPaBHEHHUS, TIPABHIIA TIPe0Opa30BaHUs ypaBHEHUS, PABHOCHILHOCTD YPaBHEHUN

3.2 JIuHeitHoe ypaBHEHHE ¢ OJJHOM MTEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YPaBHEHUS, PEIICHHE TIMHEUHBIX YpaBHEHUH

3.3 CocraBiieHHEe ypaBHEHUH IO YCIOBHIO 3a/1au. Penienue TeKCTOBBIX 3a7a4 ¢ HOMOILBIO YPaBHEHUM

34 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk

15 Cucrema JIByX JIMHEWHBIX ypaBHEHHI ¢ JByMs MepeMeHHbIMU. PemieHue cucrteM ypaBHEHHM CIOCOOOM MOJCTaHOBKH.
. [IpuMepsI perieHust TEKCTOBBIX 3a1a4 C TOMOIIBIO CUCTEM YPaBHEHHI
4 Koopmaunats! u rpaduku. OyHKIIMN

4.1 Koopaunara Touku Ha mpsiMoi

4.2 YucnoBble TPOMEXYTKU. PaccTosiHUE MEX Ty IBYMsI TOUKaMU KOOPJMHATHOMN MPAMO

43 [TpsimoyronbHast cucteMa KoopauHat, ocu Ox u Oy. Abcuucca U OpAMHATA TOYKU HA KOOPAUHATHOM IIIOCKOCTH

4.4 [Tpumeps! rpadukos, 3a1aHHbBIX hopMynamu. UteHne rpauKoB peanbHBIX 3aBUCHMOCTEM

4.5 [Toustue pynxuun. I'padux Gpynkun. CoiicTBa GyHKIMN

4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|

4.7 I'paduueckoe perienne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BIYKCICHUS

11 KBanparueiii kopens u3 uucna. [lonstue 00 uppanuoHaibHOM YHcie. JlecsaTuyHble MPUOIIKEHUS HPPALMOHATBHBIX
' qyucen

15 CpolicTBa apr(METHUCCKUX KBAJPATHBIX KOPHEH W WX NPUMEHEHHE K IMPEOOPa30BAHHUIO YHCIIOBBIX BBIPAKCHHUU H
' BBIYMCIICHUSIM. J|eliCTBUTENIbHBIC YHCIIa

1.3 Crenens C 1eJIbIM NTOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKMCIia
2 Anrebpanyeckue BhIpaXKeHUs

2.1 KBaapatHblil TpEXUiieH, pa3ioKeHUE KBAIPATHOIO TPEXWICHA HA MHOXKUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou

2.3 CrnoxeHue, BRIUMTaHUE, YMHOKEHHUE, JICICHHE allreOpandecKkux apooei

24 PannonanbHble BeIpakeHUs U UX TpeoOpa3oBaHue
3 VYpaBHeHUs U HEpaBEHCTBA

3.1 KBanparnoe ypaBHeHue, hopMyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHMH, CBOIAIINUXCS K TUHEUHBIM U KBaJIPATHBIM

3.3 [Tpocreiimue ApoOHO-palliOHANIbHBIE YPaBHEHUS

34 I'padbuueckas uHTEepmperanuss yYpaBHEHHA C JBYMsl TEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHUU C ABYMS
' nepeMeHHbIMH. [I[prMeph! peleHrs CUCTeM HeTMHEWHBIX YPaBHEHUN ¢ ABYMS TIEPEMEHHBIMHU

3.5 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIocoOoM

3.6 YuciioBble HEPABEHCTBA U X CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM




3.8

PaBHOCHUIIBHOCTD HCPAaBCHCTB

3.9 JIuHeliHble HEPABEHCTBA C OJJTHON IEPEMEHHOU
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 DyHKIUU
4.1 [Tonsitue pynkmuu. O6JIacTh ONpeIeICHUS 1 MHOXKECTBO 3HaYeHHUH (yHKIIMUA. CriocoObI 3a1aHust QyHKIIHHA
4.2 I'paduk pynkuuu. YteHune cBONCTB GpyHKIMH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIHH, OTPAKAIOIUX PEATBHBIE TPOIECCHI
4.4 @YHKIMH, ONMKUCHIBAIOLIUE NPSAMYIO U 00paTHYIO MPONOPLHMOHAIbHBIE 3aBUCUMOCTH, UX IpapuKu
4.5 OyHKIUU y =x% y = x°
4.6 Oynkiun y = [x, y = |x|
4.7 I'padmuueckoe pemienne ypaBHeHUN U CUCTEM ypaBHEHUI
9 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BIYUCTICHUS
1.1 ParmonanbHbIe uKica, UpparMoHATLHBIC YHCIa, KOHEYHBIE U OECKOHEUHBIE AECATUIHBIEC IpOoOH
12 MHOXECTBO JIEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIEC UMCIAa KaK OECKOHEUHBIE JEeCATUYHBIE npoOu. B3ammMHO oHO3HAYHOE
' COOTBETCTBUE MEXI1Y MHOKECTBOM JIEUCTBUTENIbHBIX YHCEIl U KOOPAUHATHOM NpsiMoil. CpaBHEHUE NEHCTBUTENbHBIX YNCET
1.3 Apudmerndeckre IeHCTBUS C TIEHCTBUTEIBHBIMU YHACIaAMH
14 W3mepenus, npubnukeHus, oueHkU. Pa3mepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, JUIUTEIBHOCT MIPOLIECCOB B OKPYKAIOIIEM MUPE.
‘ [MpubnmxkE€HHOE 3HAYEHWE BEIMYMHBI, TOYHOCTh mnpuoOmmxkeHus. Oxkpyrienue uucen. [Ipukuaka u OIEHKA pPe3yJIbTaTOB




BBIYUCIIEHUIN

2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJTHON ITEPEMEHHOI
2.2 JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOAAIMXCA K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOISIIIIMXCS K KBaIPAaTHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMepsl peleHus ypaBHEHUI TPEThEN U YETBEPTOM CTENEHEN PA3JI0KEHUEM HA MHOKUTENIN
2.5 Pemenue npoOHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsbl ypaBHEHU
2.7 VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C ABYMS IIE€PEMEHHBIMU
2.9 Pemrenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOU CTEIECHH
2.10 I'padnueckas nHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemienue TekCcTOBBIX 3a/au allreOpanyeckuM crocoOom
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nTuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 PereHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
2.16 I'padmueckas mHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEpEMEHHBIMU
3 OyHKINH
3.1 KBanpartuunas ¢pynkuus, e€ rpaduk u cpoiictsa. [lapabona, KoopIuHaATHI BEPIIMHBI 1apadoJibl, OCb CHMMETPHH MapadoIIbl
3.2 I'paduku pynkunit y=kx, y=kx+b u ux cBoiicrBa
33 I'paduku pynakmuit y=k/x, y = x> u ux cBoicTBa




34 I'paduxu QpyHKIMI , 1 UX CBOICTBA
4 YucnoBsle IOCIEN0BATEIBHOCTH

il Omnpenenenue u crocoObl 3a7aHNs YUCIIOBBIX MOCIEI0BATENbHOCTEN. 3alaHue MOCIeI0BATEIbHOCTH PEKYPPEHTHOM (hopMyInoi
' 1 GopMyIoii n-ro yieHa

4.2 Apudmernueckas nporpeccusi. Dopmyssl 7-T0 WieHa apuhMETHUECKON IPOTPECCUH, CyMMBI IIEPBBIX 71 YICHOB

4.3 I'eomeTpuueckas nporpeccusi. @opmyibl #-ro 4ieHa TeOMETPUUYECKON TPOrPECCUU, CYMMBI NIEPBBIX 71 UIEHOB

44 N300pakeHne 4wieHOB apu(METHUECKONH M T€OMETPHUECKON MPOTPEeCcCHil TOUKaMU Ha KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIN 1
' 9KCIIOHEHIIMAIBHBIA POCT

4.5 Cno’xHbI€ MPOLIEHTHI

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Koa y .
IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NpOBepPsIeMOro
ponep NPOrpaMMbl OCHOBHOI'0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
TpeOoBaHMS

YMmenune OIICpHUPOBATE TMOHATHAMH: MHOXCCTBO, IIOAMHOXECTBO, OII€pallMd HaJd MHOXCCTBAMH, YMCHUC

ONCprUpOBaTh IMOHATHAMMU: rpa(b, CBSI3HBIN rpa(b, ACPEBO, HHUKJII, MPUMCHATL HUX IPU PCHICHHUU 3aaa4d, YMCHUC

! HCIIOJIB30BaTh rpa(bnqecxoe MNpEACTABJICHUE MHOXCECTB IJId OIIMCAaHHA PCAJIBHBIX IMPOLCCCOB H ﬂBHeHI/Iﬁ, npu
pCIICHUU 3a/1a4 U3 APYTUX y‘{e6HBIX npeamMeToB
YMmenune OIICPHUPOBATE IMOHATHUAMMU: OINPEACICHUC, AKCHMOMa, TECOpEMA, AO0KA3aTCIbCTBO, YMCHHC pPaCIIO3HABATb
2 HUCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUSA, IMPUBOJUTH MPUMEPBI W KOHTPIIPUMCPBI, CTPOHUTL BBICKA3bIBAHUA U

OTpULIaHUA BBICKA3bIBaHHI




YMeHue onepupoBaTh MOHITHUSIMHU: HATYpabHOE YHCIIO, MPOCTOE M COCTABHOE YHMCIIO, JNEIIMMOCTh HATYpajbHBIX
9rcel, MPU3HAKH JEIMMOCTH, IeJ0€ YHCIO, MOIYJb 4YHCIa, OOBIKHOBCHHAs IpoOb W JECATUYHAS IpOOb,
CTaHJAPTHBIA BUJ YUCIIA, PAI[MOHAIBHOE YHCIIO, UPPAIIMOHATLHOE YHCII0, apU(PMETUYCCKHI KBAJIPATHBIA KOPEHB;
YMCHHUC BBIIIOJHATD I[eflCTBI/IH C 4YucjiaMu, CpaBHUBATb W YHOPAAOYHMBATL 4YMUCIIA, HNPCACTABIATH 4YHCIIa Ha

KOOpHHHaTHOﬁ HpHMOﬁ, OKPYTJIATDH YKUCJIa;, YMCHUC ACIATh HPUKUAKY U OLCHKY pE3yJIbTaTa BBIYHCIICHUH

YMeHue onepupoBaTh MOHATHUSMH: CTENEHb C IEJIBIM TI0Ka3areneM, apu(METHUECKUil KBaJpaTHBIH KOPEHb,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypalbHOW CTEMEHH OOJbIIEC €TUHUIIBL;
YMEHHUE BBINOIHATH Pacu€Tsl 1Mo (opmynam, mpeoOpa3oBaHUs LEJBIX, JPOOHO-PAMMOHANBHBIX BBIPAKCHUN H
BBIPQXCHUI C KOPHSAMH, pPa3loKEHHWE MHOTOYIeHAa Ha MHOMKUTEIHM, B TOM YHUCJIE C HCHOJb30BaHHEM (HOpMYI

PA3HOCTH KBAAPATOB U KBaApaTa CYMMbI U Pa3HOCTHU

YMeHue onepupoBaTh HOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OJJTHOM NIEPEMEHHOM, YNCI0BOE HEPABEHCTBO,
HEpaBEHCTBO C IEPEMEHHOW; yMEHHE pelllaTh JIMHEHHblE MW KBaJgpaTHBIE YPaBHEHUS, JPOOHO-pAllMOHANIbHBIC
YPaBHEHUS C OJJTHOM NEPEMEHHOM, CUCTEMBI JABYX JINHEWHBIX YPAaBHEHUH, JIMHENHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOW NMEpPEeMEHHOH, B TOM YMCJe MpU PEeLIeHUM 3a/1ad U3
JpPYrUX NPEeIMETOB M NPAKTUYECKHUX 33]1a4; YMEHHME MCIOJb30BaTh KOOPAMHATHYIO NPSMYI0 W KOOPAMHATHYIO

IJIOCKOCTD IJIsA I/I306pa)I(CHI/I$I peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GYHKINUU, HYTU (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HauOoOJbIIee M HauMEHbIIee 3HA4eHUs (YHKLUHUU; YMEHUE ONEepUpOBAaTh
HNOHATUSAMM: TpsiMas  MPONOPLUOHANBHOCTh, JUHEWHas (QYyHKIUSA, KBajgpaTHuHas (QyHKuus, oOparHas
MIPOMOPLMOHANIBHOCTD, Mapadoiia, Tunepooia; yMeHue CTpouTh rpaduku (QyHKUIUN, UCHOIb30BaTh IpapuKu IS
OTIpeNieNIeHUs] CBOMCTB TMPOLIECCOB M 3aBUCHUMOCTEW, JUISl PELIeHUs 3a/lad M3 JIPYruxX Yy4eOHBIX MPEeIMETOB U

peaJILHOfI KN3HU, YMCHHC BbIpAXXaTb Q)opMynaMH 3aBUCUMOCTHU MEXKAY BCIIMYMHAMU

YMeHue omnepupoBaTh MOHATHSIMH: TOCIEI0BAaTENIbHOCTh, apuMeTH4ecKass M TeoOMeTpuYecKass IpOrpeccHi;




YMCHHUE UCIIO0JIb30BaTh CBOIMCTBa HOCHGHOB&TGHBHOCTeﬁ, (bOpMynBI CYMMbI U O6H.I€FO YJICHA IIpH PCIICHHUU 3a]a4, B

TOM YHUCIIE 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U PeaTbHON KU3HU

YmMmeHue peuiaTth 3aJa4Md pa3sHbIX THIIOB (B TOM 4YHCJIE€ Ha MNPOUCHTHI, JOJMW W 4YaCTH, ABHUXKCHHUC, pa60Ty, LHEHY
TOBAPOB U CTOUMOCTBL IOKYIIOK M YCJIYI, HaJIOTH, 3ada4yu U3 obnactu YHIpaBJICHUA JAYHBIMU H CEeMEHHBIMU
q)HHchaMI/I); YMCHHUE COCTAaBJIAAITH BBIPAKCHUS, YPABHCHHS, HEPABCHCTBA MW CHCTCMbI II0 YCIOBHKO 3aJadvu,

HCCIICO0BATh MOJTYYCHHOC PCIICHUC 1 OLICHUBATDH HpaBIL'OHOIIO6HOCTI) IMMOJIYYCHHBIX PC3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (QUIYpa, TOYKA, OTPE3OK, MpsMas, Jyd, JIOMaHas, Yrojl, MHOTOYTOJbHUK,
TPEYroJbHUK, PAaBHOOCIPEHHBIH U PAaBHOCTOPOHHUM TPEYrojJbHUKH, MPSIMOYIOJbHBI TPEYrOJIbHUK, MeJIuaHa,
OucceKkTpruca M BbICOTa TPEYroJIbHHMKA, YETHIPEXYTOJIbHUK, MapajielorpaMM, poMO, NMpsSMOYroJIbHUK, KBajpar,
Tparenus; OKpY>KHOCTb, KpYI, KacarelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMHM (UIypamMH; YMEHHE pellaTh
331a4M, B TOM 4YHUCJIE M3 TOBCEIHEBHOM XW3HH, HA HAXOXKJICHUE TI€OMETPUYECKMX BEIMYHMH C IPUMEHEHHUEM

U3y4EHHBIX CBOMCTB GUryp 1 pakToB

10

11

YMeHue omnepupoBaTh MOHATUSMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYroJbHUKOB; MapajuIeIbHOCTh U
NEPIEeHIUKYIIPHOCTh MPSAMBIX, YTOJl MEXAY MPSIMBIMU, NEPIEHIUKYISIP, HAKJIOHHAS, MPOEKIUs, nogodue ¢uryp,
NOJO0HBIE TPEYrOJIbHUKH, CHUMMETpPHUS OTHOCHUTEIBHO TOYKM W TPSAMOW; yMEHHE paclio3HaBaTh pPaBEHCTBO,

CUMMETPHIO U Io100ue (pUryp, NapajjiesIbHOCTh U MEPIEHANKYISIPHOCTD NMPSAMBIX B OKPY)KAIOILIEM MHUPE

YMeHue omnepupoBaTh TMOHATUSMHU: JUIMHA, PACCTOSHHME, yrojl (BelIMYMHA YIJIa, CHHYC M KOCHHYC yIja
TPEYrojbHUKA), ITUIOIAb; YMEHHUE OLEHHBATh Pa3Mepbl MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYINBI IEPUMETPa U IJIOLAAN MHOTOYTOJBHUKOB, JJIMHBI OKPYXHOCTU U IUIOIIAJU Kpyra, oobeMa
IIPSIMOYTOJIBHOTO MapaJuICNICNIAIIEe1a; YMEHUE IPUMEHTh IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
JyIJOB TpeyrojbHuKa, Teopemy Iludaropa, TpUroHOMETpUYECKHWE COOTHOLIEHHS [UIsl BBIYMCIEHUS JJIUH,

PacCTOSAHUH, TIIOIIAIEN

12

YMenne n3o0paxkarh IJIOCKHE (PUTYPHl M UX KOMOWHAIIMH, MPOCTPAHCTBEHHBIC (UTYPHI OT PYKH, C TOMOIIBIO




‘IepTé)KHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB I10 TCKCTOBOMY UJIM CUMBOJIBHOMY OITMCAHHUIO

13

YMenue ONCpHUPOBATh IMOHATHUAMU: IMPAMOYIOJibHass CHUCTCMa KOOpPJAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa
BEKTOPOB, IMPOU3BEACHNUEC BEKTOpa Ha YHUCJIO, CKAIAPHOC IMPOU3BCACHUEC BEKTOPOB, YMCHHUE HCIIOJIB30BATh BEKTOPHI
U KOOPpAWHATHI JIA MPCACTABJIICHUA NAHHBIX W PCIICHHA 3aad, B TOM YHCJIIC U3 APYTHUX y‘-Ie6HLIX npeaAMEeTOB U

peaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHSITUSIMH: CTOJOMKOBBIC M KPYroBbIE JUArpaMMBbl, TaOMUIIBI, CpeHee apupMEeTHUECKOe,
MeauaHa, HauOoJblllee W HaWMEHBIIEe 3HAYCHMs, pa3Max UHCIOBOrO HalOOpa, yMEHUE W3BJIEKATh,
UHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HMHQPOpPMAIIMIO, MPEACTABICHHYI0O B TabmuIaXx M Ha Juarpammax,
OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTHKU PEAIbHBIX MPOIECCOB U SIBJICHUH; YMEHHE PaCllO3HABaTh U3MEHUNBbHIC

BCJIMYMHBI B OKPYXKarOIIEM MHUPE

15

YMeHue omnepupoBaTh MOHATHUSMU: CIy4YailHBIA OMNBIT (CAy4YailHBIA SKCIEPUMEHT), JJIEMEHTapHOe COOBITHE
(37IeMEHTapHBIM HMCXOJ) CIy4aHOTO ONBITAa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; yYMEHHE HaXOIUTh
BEPOATHOCTH CIYYalHBIX COOBITHI B OMBITAX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHUSIMU; YMEHHUE peliaTh
3a/1aud METOJOM OPTaHM30BaHHOTO Tepedopa W C HMCIOJb30BAaHUEM IpaBUjIa YMHOXXEHHUS, YMEHHE OIICHUBATH
BEPOATHOCTH PEATbHBIX COOBITUN U SBICHHUM, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITUI B OKPYXKAIOIIEM MHpPE W B KHU3HU, 3HAKOMCTBO C TOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMenue BLI6I/IpaTL MOAXO AN HSyHGHHBIﬁ MCTOJ [JIA PCIICHHUA 3aaavu, ITPUBOJAUTH MPUMCPBI MAaTCMATUYCCKUX
SaKOHOMepHOCTeﬁ B IpUpOAC U KU3HU, paCllO3HABATH IMMPOABICHHUEC 3aKOHOB MAaTEMATHUKH B UCKYCCTBE, OIIMCHIBATH
OTACJIbHBIC BBIAAOIIUECCA PE3YJIbTAThI, TOJYUCHHBIC B XOJA€ PA3BUTUA MATCMATUKHU KAaK HAYKH, IPUBOJUTL ITPUMCPLIL

MaTE€MaTUYECKNX OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU




HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe

1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI, OECKOHEUHbIE IEPUOUYECKUE IpOOU

1.3 PannonaneHblie yncna. Apudmeruyeckue onepamyu ¢ palMoHAIbHBIMU YHCIAMU

1.4 JetictBuTenbHbIe Yncia. Apu(pMETHYECKHUE ONIEPAIUH C ICHCTBUTCIIBHBIMUA YUCIIAMH

1.5 [IpubnuxEHHbIE BEIYUCIIEHUS, IPABUIIA OKPYTJIECHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BIYMCIECHUN
2 Anrebpanueckue BbIpaXKEHUS

2.1 bykBeHHbIe BhIpakeHUS (BBIPAKESHHSI C IEPEMEHHBIMH )

2.2 Crenens c menbM okaszareneM. CTeneHb ¢ pallioHaIbHBIM Moka3areneM. CBOMCTBA CTETICHU

2.3 MHorounensl

24 Anrebpanueckas 1poob

2.5 ApudmeTnueckuil KOpeHb HaTypaibHOU cTeneHu. JlelicTBUs ¢ apupMeTHIeCKUMU KOPHSIMH HaTypaJbHOM CTETIEHU
3 YpaBHEHUs 1 HEpABEHCTBA

3.1 Lenbie u 1poOHO-paroHanbHble ypaBHeHHs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

3.2 Llensie u npoOHO-panoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEN




4.2 Apudmerndeckast 1 reoMmeTpuuecKkas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
5 DOyHKIHUH
Oyukuus, crnocodsl 3amanus Gynkmuu. 'paduk pynkmum. OOnacTe onpeneneHuss 1 MHOXKECTBO 3HaYeHHU ¢yHkuuu. Hymu
5.1. ¢ynkuuu. ITpomexxyTku 3HaKomnoctossHCTBA. [IpoMEXyTKM MOHOTOHHOCTH (QYHKUMH. MakCUMyMbl U MUHUMYMBbI (YHKIIHH.
Haubosnbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha IPOMEXYTKE
6 KoopauHatsl Ha NpsMO U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl u Ux cBOMcCTBa
7.2 TpeyroibHUK
7.3 MHOroyroiasHUKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckix BETMYUH
7.6 BexTops! Ha miiockocTH
8 BepositHOCTB 1 cTaTuCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr




IIpunoxenue 3 k padoyeil mporpamme

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa : 7 kiacc: yueOHHK AJis yyaimuxcs oomeoopazoBarenbHbix opranuzanuu/ A.I'.Mep3insk, B.b.ITononckuii, M.C. fkup; 3-e uzn.,
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
1. http://nature.ok.ru/

2. http://www.chat.ru/~dronisimo/homepagel/anatom1.htm
3. Poccuiickas anexTpoHHas mkoda https://resh.edu.ru/subject/5/11
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