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IHHOACHUTEJIBHAS 3AIIUCKA

Anrebpa sIBIIsSieTCS OHUM U3 OIIOPHBIX KYPCOB OCHOBHOTO 001IIeT0 00pa3oBaHus: OHA 00eCIIeUnBacT
U3y4YeHHE PYTUX AUCLUUILTNH, KaK €CTECTBEHHO-HAyYHOTrO, TaK U T'YMaHHTapHOTO IIMKIIOB, €€ OCBOCHHUE
HEOOXOIUMO AJISi MPOJOJDKEHHUs] 00pa3oBaHUsl U B NOBCEJAHEBHOW KM3HU. Pa3BuThe y 0O0ydarommxcs
HAYYHBIX MOPEACTABICHUH O MNPOMCXOXKICHHM W CYLUIHOCTH airedpanmdeckux aOCTpakiuid, crocode
OTPaKEHMsI MAaTeMaTH4YeCKOW HayKOW SBIEHHH M TPOIECCOB B TMPHPOJEC U OOLIECTBE, pOJHU
MaTeMaTHYeCKOr0 MOZCIUPOBAaHUS B HAYYHOM ITO3HAHWHU M B MPAKTHKE CIIOCOOCTBYET (OPMHPOBAHHIO
HAYYHOTO MHUPOBO33PEHHSI M KadeCTB MBIIIICHUS, HEOOXOAWMBIX Ul aAalTallid B COBPEMEHHOM
uudpoBoM oOmiecTBe. M3yueHue anreOpel oOecreuuBaeT pa3BUTHE YMEHHs HAOIOAaTh, CPAaBHHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JICHCTBUSI W BBIBOABI, POPMYTUpOBaTh yTBepkAcHUs. OcBOeHHE Kypca alreOphl
o0ecreyrBaeT pa3BUTHE JIOTWUYECKOTO MBIIUICHHUsST OOy4YalomUXcs: OHM HCIONB3YIOT ACAYKTUBHBIE H
WHIYKTHBHBIC PacCyXIeHHs, 0000IIeHNe 1 KOHKPETH3aluIo, adcTparupoBanue U ananoruto. O0yueHue
anreOpe mpenanosaraeT 3HAYUTEIbHBIH 00bEM CaMOCTOSATENFHON AESTEIBHOCTH 00yUaromuXcsl, IO3TOMY
CaMOCTOSITETIbHOE PEIICHUE 3a]1a4 SBISCTCS pean3anneil JesiTeTbHOCTHOTO MPUHIUIA 00yYCHUSI.

B crpykType mporpammbl ydeOHOTO Kypca «AnreOpa» i OCHOBHOTO oOLIero oOpa3oBaHHs
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTeNbHO-METOIUUECKUEe JHHUU: «Yncna W BBIYHCICHUSY,
«AnreOpanyeckne BbIpaXEHHs», «YpaBHEHUST W HepaBeHcTBa», «DyHkumm». Kaxnmas u3 s1HX
COZIEPKATEIIBHO-METOAUYECKUX JIMHUNA PAa3BUBACTCA Ha INPOTSKEHUU TPEX JIET H3Y4YEHUs Kypca,
B3aMMOJICHCTBYSI C IPYTHMHU €T0 JIMHUAMH. B X0/1e n3y4eHns yaeOHOro Kypca 00yJaroIiMes IPUXOTUTCS
JIOTUYECKH PacCyXaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M € 3TUM B IporpaMmy
y4eOHOTO Kypca «Anredpa» BKIIOUYEHB HEKOTOPHIE OCHOBBI JIOTHKH, TIPEACTaBICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro OOpa3oBaHUS W CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYarOIIMMHUCS OCHOB
YHUBEPCATBHOTO MaTeMaTHYECKOTro s3bIKa. ColepikaTenbHON M CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO
Kypca «Anredpay» SBISIETCS ero HHTETPUPOBAHHBIA XapakTep.

Conepxxanue JTUHUM «YHClIa U BBIYUCICHUSD) CIY>KHUT OCHOBOM ISl JaidbHEHMILIEro W3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBINUICHUS, (HOPMHPOBAHUIO
YMEHHS MOJI30BATHCS aJITOPUTMAMH,  TAK)KE TPUOOPETEHUIO TPAKTUIECKMX HABBIKOB, HEOOXOJUMBIX IS
HOBCETHEBHOH HM3HU. Pa3BuTHE MOHATHS O YKCIIe Ha YPOBHE OCHOBHOTO O0IIEro 0Opa30BaHuUs CBSI3aHO C
PalMOHATIBHBIMI ¥ MPPAIMOHAIBHBIMU YHCJIAMH, (JOPMUPOBAHUEM IPEACTABICHUH O JNEWCTBUTEIHHOM
qucIie. 3aBeplieHre OCBOSHNUS YHCIOBOM JJMHUHM OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHIO.

ConepkaHue OBYX alnreOpandecKux JIMHHH — «AnreOpandueckue BHIPAKCHUS» U «YpaBHEHUS U
HEpPaBEHCTBA»  CIOCOOCTBYeT (OPMHPOBaHMIO Yy OOYYaIOMIMXCS MaTeMaTHYeCKOro ammapara,
HEOOXOMMOTO ISl PELICHUs 3a7a4 MaTeMaTUKH, CMEKHBIX MPEAMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3ama4. Ha ypoBHe ocCHOBHOTrO o0miero oOpa3oBaHWSI YYEOHBIH MaTepHal TPYNIUPYETCS BOKPYT
PaLMOHATBHBIX BBIPAKEHUH. AnreOpa TEeMOHCTPHPYET 3HAYCHNE MaTEMAaTHUKH KaK SI3bIKA JUIS TIOCTPOCHHS
MaTeMaTHYeCKUX MOJIENEH, OMHMCaHMs IMPOIECCOB W SBJICHUH peambHOro Mupa. B 3amaum oOydeHus
anreOpe BXOIAT TaKXKe JalbHEWIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOAWMOro, B
YaCTHOCTH, JId OCBOCHHUSA KypcCa I/IH(bOpMaTI/IKI/I, " OBJIAJICHUC HaBbIKAMH ICAYKTHBHBLIX paCCY)KILeHI/H\/'I.
[IpeoOpazoBanue CHUMBOJIHBIX (POPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpPaXKCHHS, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHATbHO-TpAQHUUECKON JIMHUKM HalelleHO Ha TOoNydeHHe OOydYaroluMHCs
3HAaHUA O (YHKIMAX KaK BaKHEWIIEH MaTeMaTH4eCKOH MOJEIH IS OIMCAaHWS W HCCIICIOBaHUS
pasHoOOpa3HBIX MPOIIECCOB W SIBICHWI B mpupojae W obmiecTBe. M3yueHuwe MaTtepuana CriocOOCTBYET
pa3BUTUIO Y 06y11a}01111/1xcs1 YMC€HHA HCIIOJb30BaTh pPAa3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3BIKA
MaT€éMaTHKHN — CJIOBECCHBIC, CHMBOJIHNYCCKHC, l"pa(bI/IT-IeCKI/IC, BHOCUT BKJIag B q)OpMI/IpOBaHI/Ie
Hpe}ICTaBHeHI/Iﬁ 0 pOJIM MAaTEMATUKHW B PaA3BUTUN LUBUJIU3AIIUU U KYJIBTYPBI.



CornacHo ydeOHOMYy IulaHy B 7-9 Kjaccax H3ydaeTcs Y4eOHBIM Kypc «AnreOpay», KOTOpBIH
BKJIIOYAET CIIEAYIOIIUE OCHOBHBIE Pa3lielibl conuepxaHusi: «Uucna u BBIUMCICHHA», «AnreOpandeckue
BBIPKEHUSI», «YPaBHEHHS U HEPABEHCTBA», « DyHKIHNY.

Ha uzyuenne yuebHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 waca B Henenro), B 9 kiacce — 102 vaca (3 Jaca B HEJIGIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUSA

JpoOu 0oOBIKHOBEHHBIE M JECSATHYHBIC, MEPEXOA OT OAHOW (QoOpMbI 3amucu Opoleill K Ipyroi.
[lonsTre panMOHANBPHOTO 4YHCIA, 3alUCh, CpPaBHEHHE, YIOPAJOYMBAHHE pALMOHANBHBIX 4YHCEI.
Apudmernueckre ASHCTBHA C palOHATBHBIME 4HciIaMu. PelneHue 3amad W3 peanbHOW MPAKTHUKU Ha
4acTH, Ha Jpo0u.

CreneHb C HaTypajJbHBIM MOKa3aTeleM: OmpeAesieHue, mpeoOpa3oBaHHe BBIPAKCHUH Ha OCHOBE
ompeJiesieHys], 3anuch Oonpbmmx 4ncen. [IpoleHTsl, 3amuch NPOLEHTOB B BHIE APOOM U APOOH B BHIC
MpOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha POLIEHTHI, PELLICHUE 3a/1a4 U3 pealbHOM MPAKTUKH.

IIpumeHeHue Npu3HAKOB AEIMMOCTH, Pa3oKeHNE Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIE MpsiMasi 1 0OpaTHast MPOTIOPLUOHAIEHOCTH.

Auare0panvecKkue BbIPasKeHHS

IlepemMeHHBIE, YHUCIIOBOE 3HAYEHHWE BBIPAKEHUS C IHepeMeHHOM. JlomycTuMble 3HA4YeHUs
nepeMeHHbIX. [IpelcTaBieHrne 3aBUCMMOCTA MEXIy BEJIMYHMHAMHU B BuAe (Qopmyibl. BeruucineHus mo
¢dopmynam. IIpeobpasoBaHre OYKBEHHBIX BBIpOKEHHIH, TOXXKICCTBEHHO paBHBIC BBIPAKEHUS, MpaBHia
npeoOpa3oBaHus CyMM M TpPOHM3BEICHHN, MpaBWiIa PACKPBITHS CKOOOK W TIPUBEIEHHS MOAOOHBIX
CJIaraeMbIX.

CBoiicTBa cTENeHH ¢ HaTypaJbHBIM MTOKa3aTeleM.

Opnownensl W MHOrowieHsl. CremeHb MHoOrowieHa. CIo)KeHHE, BBIYMTAHWE, YMHOXKEHUE
MHOTO4IEHOB. POpMyJIBI COKPAIEHHOIO YMHOMKEHUS: KBaJIpaT CyMMBI M KBaapar pazHocTH. PopMmyna
pa3HOCTH KBaJpaToB. Pa3okeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHs 4 HepaBeHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHs, IIpaBUja NPeoOpa30oBaHUsl YPaBHEHUs, PaBHOCHIBHOCTb
YpaBHEHUI.

JluneiiHoe ypaBHEHHE C OJHON MEPEMEHHOU, YUCIIO KOpHEW JIMHEWHOTO YpaBHEHUs, pELICHUE
JUHEHHBIX ypaBHEHUU. COCTaBIEHHE YpaBHEHHMI IO YCIOBUIO 3alayd. PelleHue TEKCTOBBIX 3a4ad C
MTOMOIIIBIO YPABHEHHI.

JluneiiHOe ypaBHEHHE C ABYMS IEPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTMHEHHBIX ypaBHEHUI
C IByMs NepeMeHHbIMU. PerieHue cucreM ypaBHEHHMH crmocoOoM moiacTaHoBkH. Ilpumepsl pemeHus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUI.

DOyHKIUH

Koopaunara Toukn Ha mpsMoi. UMCIOBBIE NPOMEXYTKH. PaccTosHue Mexny ABYyMs TOYKaMHU
KOOPJIMHATHOM MpsSMOM.

ITpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuucca 1 OpauHaTa TOYKH Ha KOOPAMHATHOM
wiockocTd. [Ipumeps! rpadukos, 3amaHHbIX Gopmynamu. UteHne rpadukoB peanbHBIX 3aBHCUMOCTEH.
Ilonste ¢ynkuuu. I'paduk Qynknum. CpoiictBa ¢ynkuui. Jlunelinas ¢ynkuus, e€ rpadux. I'padux
¢bynkuun y = |x|. I'paduueckoe penieHne JIMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUI.

8 KJIACC

Yncaa 1 BbIYMCTCHUS

KsanpaTssiit kopeHb u3 uncia. [loHsTHEe 00 MppaIoHAIBEHOM YHcie. JecaTHUHbIe PUOIMKEeHUS
UppanvuoHaNbHeIX yuced. CBolicTBa apu@METHYECKHX KBaJIPaTHBIX KOpHEH W WX NpPUMEHEHHE K
MPeoOpa30BAHUIO YNCIIOBBIX BBIPAKECHUH M BEIYHCICHUSAM. J[eHCTBUTENLHBIC YHCIIA.

CreneHb ¢ LeNbIM NIOKa3atenieM u e€ cBoiicTBa. CTaHIapTHAs 3aliCh YHCIA.

Auare0panvecKue BbIPasKeHH

KBanpaTablii TpEXUlieH, pa3ioxKeHe KBaIPpaTHOTO TPEXUIIEHA HA MHOKHUTEIH.

Anrebpandeckas apoOb. OCHOBHOE CBOKMCTBO anredOpandeckoi jpoou. CloKeHUE, BbIUUTAHHE,
YMHOXEHHE, JeJIeHHe anredpandeckux apooeii. ParmonanbHbIe BRIpOKEHHS U UX TTPe0Opa3oBaHUeE.



YpaBHeHus 1 HepaBeHCTBA

Ksangpatnoe ypaBHeHme, (opMmyrna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOSIINXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiine qpoOHO-paIlioHaIbHBIC YPABHCHUS.

I'pacdnueckas mHTEpIIpETaNAA ypAaBHEHUH C IBYMS IEPEMEHHBIMH U CHCTEM JIMHEHHBIX YPaBHEHUN
C ABYMsI IepeMEHHBIMU. [IprMephl pereHus CUCTEM HETUHEHHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W MX CBOMcTBa. HepaBeHCTBO ¢ OJHOW TepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHelHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHCcTeMbl TUHEHHBIX HEPaBEHCTB C OJHOM
MepEeMEHHOM.

DyHKINH

[Nonsitue ¢pynkumuu. OOIACTH ONPENCICHUS U MHOXKECTBO 3HaYeHH (yHKIH. CriocoObl 3a1aHus
(G yHKITHA.

I'padux Qynknum. YUtenue cBoiicTB QyHKumu mo e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIMH,
OTpa’KaroLIUX pealbHbIE MIPOLIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIOPIUOHATBEHBIE 3aBUCUMOCTH, HX TPaUKH.
Oynkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe peruenne ypaBHEH il i CHCTEM YPaBHEHHIA.

9 KJIACC

Yucia 1 BbIYMCICHUS

PanionanbsHple uncna, UppalMoOHANBHBIC YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATHYHBIC APOOH.
MHOeCTBO NIeHiCTBUTENBHBIX YHUCEN, JCHCTBHUTENLHBIE YHCIA KaKk OECKOHEUHBbIE JEeCATHYHBIC TpOOH.
B3auMHO OAHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACUCTBUTENIBHBIX YMCEI U KOOPAMHATHOU
IPSIMOIA.

CpaBHeHUE JEHCTBUTEIBHBIX YUCEN, apu(METUIECKUE ICHCTBUS C ACHCTBUTEIBHBIMU YUCIAMH.

Pa3zMepbr 00BEKTOB OKPYKaIOIIEro MAPA, AIUTEIBHOCTD MPOILECCOB B OKPYIKAIOIIEM MHUPE.

[MpubnmxEHHOE 3HAYCHNE BEIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB BEIYMCIICHUH.

YpaBHeHHs U HEpaBeHCTBA

JIunelinoe ypaBHeHue. PenieHne ypaBHeHU, CBOAANIMXCS K JINHEWHBIM.

KBanparHoe ypaBHeHue. Pernenune ypaBHeHMH, CBOJSIIMXCS K KBajApaTHBIM. bukBagpaTHOe
ypaBHenue. [I[pumepsl pellieHus: ypaBHEHUH TPEThE U YETBEPTOM CTENEHEN pa3ioKEHHEM Ha MHOXKHUTEIH.

Pemienne npoOHO-pallMOHATBHBIX ypaBHEHMI. PellieHHe TEKCTOBBIX 3a1ad ajreOpandecKuM
METOJIOM.

YpaBHeH#He ¢ IByMsI IEPEMEHHBIMHU U ero rpaduk. Perienue cucteM AByX JTUHEHHBIX YpaBHEHUH C
JIByMsI [IEpEMEHHBIMU. PellleHne cucteM AByX YpaBHEHUH, OAHO U3 KOTOPBIX JJMHENHOE, a JPYroe — BTOPOi
crenieHd. | 'paduueckas MHTEPHpETAIHs CUCTEMbl YPAaBHEHUH C IBYMSI IIEPEMEHHBIML.

Pemiennie TeKCTOBBIX 3a/1a4 aNredpanvdeckuM CriocoOoMm.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Peuienne TMHENHBIX HEPABEHCTB C OJJHOM NepeMeHHOM. Penienne cucteM JTUHEHHBIX HEPABEHCTB C
onHOU mepeMeHHoW. KBaapaTtHple HepaBeHcTBa. ['paduueckass mHTEprpeTanys HEpaBEHCTB W CHCTEM
HEPaBEHCTB C ABYMs [IEPEMEHHBIMU.

DyHKUNH

Ksagpatnunas ¢pynkuus, e€ rpaduk u cBoicraa. [lapabona, KoopAXHATHI BEPIIMHBI Tapaboibl, OCh
CUMMETpPHUH MapaboJIbl.

I'padmku dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| , 1 ux cBoiicTsa.

YucnoBble MOCIeN0BATEIBLHOCTH M IPOIPeCcCHH
[TonsiTHE YHMCITIOBOW TOCIEAOBATEABLHOCTH. 3aJaHHWE TOCJIEAOBATCILHOCTH PEKYPPEHTHOM
bopmynoi u popmyIioii N-ro wieHa.



Apudmerndeckass U reoMeTpuueckas mporpeccun. PopMynsl N-TO WieHa apuOMETHUSCKOH U
TeoMEeTPUUYECKON Mporpeccuii, CcyMMbI MEPBBIX N YICHOB.

N3o0pakeHre UICHOB apU(PMETHUECKOM W TI'COMETPHYECKOW TPOTpeccHii TOYKaMU Ha
KOOPIWHATHOM IUTOCKOCTH. JIMHEHHBIN 1 SKCITIOHEHITHATBHBIA pocT. CI0KHBIC MTPOIICHTHI.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsS IPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTaThl OCBOCHHS MMPOrpaMMbI yUeOHOTO Kypca «Aredpay XapaKTepu3yrTCs:

1) naTpuoTH4YecKoe BOCTIMTAHHE:

MPOSIBIEHMEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIIEHHWEM K JOCTHMKEHHSAM POCCHUMCKMX MaTeMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax U MPHUKIAAHBIX chepax;

2) rpakaaHCcKoOe M IyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00SI3aHHOCTEH rpakIaHNHA U Pean3alliy ero MpaB, IPeCTaBICHUEM
0 MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHHUS pPAa3IMYHBIX CTPYKTYp, SBICHHUH, MpOUELyp
rpaXkJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO STHUECKHX
npoOjeM, CBSI3aHHBIX C MPAaKTUYECKUM TNPHUMEHEHHEM [OCTW)KEHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYCCKUX NPHUHIUIIOB B ACATCIbHOCTH y‘-IéHOI‘O;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4acTHE€ B pEIIEHHMM MPAKTUYECKUX 3ajad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCHCIIHOM MpodecCHOoHaIbHON JCSITeILHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U IOCTPOCHHEM HHIUBHIYaJIbHOH TPAaeKTOPHH 0Opa30BaHUs U KU3HEHHBIX IUIAHOB C y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K AMOLMOHAJIBHOMY M ICTETHYECKOMY BOCHPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a[a4, peleHUH, pacCy>KIeHUH, YMEHHUIO BUAECTh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHEHTAalMEel B IEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, IPUPOABI M OOIIECTBa, IOHUMAHUEM MaTeMaTH4ecKoi HayKH Kak
cephl YeNOBEUECKON NESITENbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBHIM3ALIUH,
OBJIQ/ICHUEM SI3BIKOM MaT€MaTHMKM M MaTeMaTHYeCKOM KyJbTYpOH Kak CpEeICTBOM IIO3HAHUS MUDA,
OBJIa/ICHUEM IPOCTEHIIMMH HaBBIKAMH HUCCIIEIOBATENBCKON AEITEIbHOCTH;

6) ¢usuyeckoe BocnUTaHUe, (OPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
Oaromosryuusi:

TOTOBHOCTBIO NPUMEHATh MaTE€MAaTHYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbS, BEICHUS
3JI0pOBOTO 00pa3a XKU3HH (310POBOE MUTaHNE, COATaHCUPOBAHHBIN PEXKUM 3aHATHHI U OTABIXA, PErYJIsIpHas
¢u3nueckasl akKTUBHOCTh), COPMHPOBAHHOCTBIO HaBbIKa pe(IIEeKCHH, NMPHU3HAHHEM CBOErO IpaBa Ha
omKOKy U TaKOr'o K€ MpaBa JAPYroro 4elioBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTallMell Ha IpPUMEHEHHWE MaTeMaTHMYeCKHX 3HAHWW IUIsl pPELIeHus] 3afad B 00JIaCTH
COXPAaHHOCTH OKpY>Kartolllel Cpeibl, INIAHUPOBAHUS MOCTYIIKOB ¥ OLIEHKH UX BO3MOYHBIX MTOCJIEACTBUI JIJ1s
OKpY’Kalolllel cpellbl, OCO3HAHUEM TIJIOOAILHOIO XapaKTepa AKOJOTMYECKHX IpoOJieM U MyTed HuX
pelIeHus;

8) aganTanus Kk M3MEeHAIOIIMMCS YCJIOBUSIM COIHUATBLHON U PUPOAHOI cpeabl:

TOTOBHOCTHIO K )Iel‘/'ICTBI/IHM B YCJIOBHUAX HCOHpeHeHéHHOCTI/I, TMOBBIIICHUIO YPOBHA cBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHYCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHHUE YUUTHCA Y APYrux J'IIO]ICI‘/'I,
HpI/IO6peTaTB B COBMECTHOI1 ACATCIIbHOCTH HOBBIC 3HAHU A, HABBIKU U KOMIICTCHIIUHN U3 OIIbITa APYTHUX;

HEOOXOJMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (hOpMyIUpOBaTh UAEH, IOHATHS,
TUIIOTE3BI 00 OOBLEKTaX U ABJICHUAX, B TOM 4YHCJIEC paHCC HCU3BCCTHBIX, OCO3HABAThb Jle(i)I/IHI/ITBI
COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;



CIIOCOOHOCTBLIO OCO3HABATh CTPCCCOBYIO CUTyallUl0, BOCIIPUHUMATL CTPECCOBYIO CUTYAllMIO KakK

BEI30OB, Tpe6yIOI].IPIfI KOHTPMCP, KOPPCKTUPOBATH NPUHUMACMBIC PCIICHUA U HCﬁCTBHﬂ, (I)OpMyj'II/IpOBaTB n
OLICHUBATDH PUCKU U MOCICACTBHUA, (1)OpMI/Ip0BaTI) OIIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHBIC yYeOHbIe AeliCTBUA

Ba3oBLIe JJornuecKkue JeicTBHusA:

BBISBIISITH U XapaKTEPH30BaTh CYLIECTBEHHbBIC IPU3HAKY MAaTEMAaTHUECKUX OOBEKTOB, IOHATHH,
OTHOILIEHUH MEXAY IOHATHUAMH, (POpPMYyIHpOBATH OIpEneNCHHs IIOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MIPU3HAK KIaCCU(PHUKALNU, OCHOBAHUSA UL 0000IIEHHUS U CPAaBHEHHUS, KPUTEPUH
IPOBOJIUMOTO aHANIN3a;

BOCIIPMHUMATh, (HOPMYIMPOBaTh U MNPeoOpa3OBBIBATh CYXKIEHHS: YTBEPIAUTENbHBIE H
OTpHLIATENbHbIC, EANHUYHBIE, YACTHBIC U O0IIUE, YCIOBHBIE;

BBIABJIATH MAaTCMATHYCCKHUE 3aKOHOMEPHOCTH, B3AMOCBA3U U ITPOTUBOPCYUA B (baKTax, JaHHBIX,
HaOJIIONEHUSIX U YTBEP)KICHUSX, MpeUlaraTb KPUTEPUU Ul BBIIBICHUS 3aKOHOMEPHOCTEH M
MIPOTUBOPEYUHIA;

ACJIaTb BbIBOALI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUMKH, MACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPXKACHUM (IpsAMbIE W OT MPOTHUBHOIO),
NPOBOJWTH CaMOCTOSATENIFHO HECIOXKHBIE JIOKAa3aTeNbCTBA MaTeMaTHYecKUX  (aKTOB,
BBICTPaWBaTh AapryMEHTAIMI0, TMPUBOAUTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE pacCy KACHUs;

BEIOMpATh CIIOCOO perreHnst yueOHOo# 3amauu (CpaBHHUBATh HECKOJIBKO BApUAHTOB PEIIEHHUS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ yYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBblIe HcciieaoBaTeJIbCKHe JeHCTBHS.

HCIOJIb30BaTh BOIMPOCHl KaK HCCIICIOBATEIbCKUI HMHCTPYMEHT MO3HAHUSA, (OPMYIHPOBATH
BOMPOCHI, PUKCHUPYIOIIKE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEILHO YCTAHABIUBATH HCKOMOE
U aHHoe, (OPMHUPOBAThH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHECHHE;

MIPOBOJIUTH 0 CAMOCTOSATENBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIIOS
WCCJICJIOBAHNE T10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUECKOTO OOBhEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOSITEILHO (OPMYJIUPOBATh OOOOIIEHUS M BBIBOJBI IO Pe3yjbTaTaM MPOBEIAEHHOTO
HAOJIIOICHYSI, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTD TOJIYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
00001IEeHNI;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH MPEIIOI0KECHUSI O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISIBIISATH HEOCTATOYHOCTh W HM30BITOYHOCTH HMH(MOPMAIMH, TaHHBIX, HEOOXOAWUMBIX JUIS
peleHus 3a1a4m;

BBIOUpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HHGMOPMAIIHIO
Pa3INYHBIX BUJIOB U (GOPM IpEACTaBICHHUS;

BbIOUpaTh (opMy mpencTaBieHuss WHOOPMAIMA W WUTIOCTPUPOBATH pEIIaeMble 3a/1a4d
CXeMaMH, IMarpaMMaMu, HHOM rpaiKoi 1 UX KOMOUHAIUSIMI;

OLICHUBATh HaA&KHOCTE HMHGOPMALMU 10 KPUTEPHUAM, MPEIUIOKEHHBIM YUUTENeM WIH
c(OpMyYIIHPOBAaHHBIM CAMOCTOSITEIHHO.



KoMMyHHKaTHBHBIC yHUBePCAJIbHBIE y4eOHbIe JeiCTBHSA:

BOCIIPHHUMATH H OPMYIUPOBATH CY>KJCHHUS B COOTBETCTBUH C YCIOBUSIMHE ¥ IIEIISIME OOIICHMS,
SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS TI0 X0y PEUICHUS 3a]1a41, KOMMEHTUPOBATh TIOTYUYEHHBIH Pe3ybTarT;

B XoJlc OOCYXKJCHHS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOUW TEMBI, MPOOJIEMEI,
pemaeMoii 3a/jauu, BEICKa3bIBaTh HWJICH, HAIICIICHHBIC HA TIOUCK PEIICHUS, COMOCTABISATh CBOH
CYXJICHUSI C CYXJICHUSIMU JIPYTUX YIACTHUKOB JTHANIOTa, OOHAPYKHUBAThH PA3JIMYUE U CXOJCTBO
TIO3HIIN#, B KOPPEKTHON QopMe GOpPMYITUPOBATh Pa3HOTIIACHS], CBOU BO3PAKCHHS,
MPEJICTABIATE PE3YJbTAaThl PEIICHUS 3aJayd, SKCICPUMEHTAa, WCCICIOBAHUS, IPOCKTa,
CaMOCTOSITETLHO BBIOMpaTh (opMarT BHICTYIUICGHHUS C YY€TOM 3aJad NPE3CHTAllUU |
0coOeHHOCTEH ayAUTOPHH;

MOHUMATh ¥ WCIOJNb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYAILHOW pabOTHI IMpH
pelIeHrny y4eOHbIX MATEMaTHUCCKHX 3a/1a4;

MPUHUMATH [I€JTb COBMECTHOU JICATEILHOCTH, MJIAHUPOBATH OPTaHU3AINI0 COBMECTHON paboTEHI,
pacupenensaTh BUABI PabOT, AOTOBApHBATHCS, OOCYXKIATh MPOIECC W pe3yiabTaT paboTHl,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEH;

y4acTBOBAaTh B TPYIMIOBBIX (opMax paboThl (00CYkIaeHMs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYpMBl U JIPYTHE), BBIMOIHATH CBOK 4YacTh PabOTHl U KOOPJAMHUPOBATH CBOU JCUCTBHS C
JPYTUMH 4JICHAMH KOMAaHJbI, OICHUBATh KAYECTBO CBOET0 BKJIAJa B OONIMH MPOMYKT IO
KpPHUTEPHSM, c(HOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTRUSI.

PerynsiTuBHbIe yHHBepcajbHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITETIbHO COCTaBJISITh IUIaH, ajirOPUTM pPElIeHUs 3anaud (WM ero 4acTh), BBIOMpaTh
crnoco0 pemieHnss ¢ Y4€TOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEILICHUH C y4€TOM HOBOM MH(pOpMAaLUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJIeTh CHOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca W Pe3ysbTara pPeIIecHUs
MaTeMaTHU4YeCKOM 3a/1auu;
NpEABUACTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh NpPH pEIICHUHM 3aJladyd, BHOCUTH
KOPPEKTUBbI B JICATCIILHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAHJICHHBIX OIIMOOK,
BBIABJIEHHBIX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHUE PE3YyJbTaTa MACSITEIbHOCTH IOCTAaBJICHHOM LEIM U YCIOBUSM,
OOBSACHSITH MPUYUHBI IOCTHKEHHS WIIA HEJOCTHYKCHHUS 1IeTTH, HAaXOIUTh OIIHOKY, 1aBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 Kiaacce o0ydaromuics MOMYYHT CIESAYIOIIUE MTPEeIMETHBIE PE3yIbTaThI:
Yucia 1 BbIYUCTCHUS
BeimonHsaTh, coderas yCTHbIE H NHCbMEHHbIE TPUEMBI, apudMeTHdeckue JeHcTBUS ¢

panroOHaJIbHBIMHA YK CJIaMU.

HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKCHWH, MPUMEHSTh Pa3HOOOpa3HBIE CIIOCOOBI W TPUEMBI

BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAKEHUH, COIEPKAIIIX OOBIKHOBEHHBIE U IECATHYHBIE APOOH.

[epexoauts OT OHOW (HOPMBI 3aIMCH YUCEN K JIPyroi (IpeoOpa3oBHIBATh JCCATHYHYIO IPOOb B

OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO IECATUIHYIO IPOOB).

CpaBHUBATH U yNOPSIOYNBATH PAIIMOHATBHBIE YUCIIA.

OKpyriTh Yrcya.

BBINONHATE NPUKUAKY M OLEHKY pE3yJbTaTa BBIYMCICHHH, OLIEHKY 3HAYEHUM YHCIOBBIX

BBIpa)I(eHHi/’I. Bremonsars H@ﬁCTBI/IS[ CO CTCIICHAMU C HATYPaJIbHBIMU ITOKa3aTCIIIMH.

HpI/IMeHSITB IIpU3HaKU JCJIMMOCTH, PA3JIOKCHHUE HAa MHOKHUTEIN HATYpaJIbHbBIX YUCCII.



Pematp  IpaKkTHKO-OPHMEHTHPOBAaHHBIE  33Jauyd, CBS3aHHBIE C OTHOLIEHHWEM  BEIWYUH,
MIPONOPIIMOHATBHOCTBIO BETMYNH, POLIEHTAMH, HHTEPIIPETUPOBATD PE3YNbTAThl PELICHNS 337a4 C YYETOM
OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMBIX O0BHEKTOB.

Auare0panvecKkue BbIpPasKeHHS

Hcnonb3oBath anredpanyeckyro TEpMHUHOIOTHIO M CHMBOJIUKY, TPUMEHSTH €€ B POLIECCE OCBOCHUS
yueOHOro MaTepHaia.

HaxonuTh 3Ha4eHns1 OyKBEHHBIX BBIPKEHUH MIPH 331aHHBIX 3HAYCHUSX EPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHUEM MMOJOOHBIX
ClIaraeMbIX, PaCKPBHITHEM CKOOOK.

BrInonHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOWIEH, NPUMEHATh
(dopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3lOKEHUE MHOTOWICHOB HA MHOXHTENIU C IOMOIIBIO BBIHECEHHS 32 CKOOKH
00111er0 MHOKUTETIS, TPYIIIUPOBKH ClIaraeMbIX, IpUMEHEHUs (OpMyI COKpaIIEHHOTO YMHOKEHHUSI.

[Tpumenars npeoOpa3oBaHKs MHOTOWICHOB AJISl PELICHUS Pa3iMyHBIX 3aJad W3 MaTeMaTHKH,
CMEXHBIX TPEIMETOB, U3 pealbHOM MPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTEMEHEW ¢ HAaTypaJbHBIMHM IOKa3aTelssMd JJsl [peoOpa3oBaHUS
BBIPAKECHUH.

YpaBHeHNs 1 HEPABEHCTBA

PemaTe nuHelHble YpaBHEHUs C OJHOM NIEPEMEHHOM, PUMEHSSI IPABWIIA IIEPEX01a OT UCXOIHOTO
ypaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABIsSETCS JIM YUCIO KOPHEM YpaBHEHUS.

[TpumensaTs rpaduyeckre METOAbI IPU PELLICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonOupate mpuUMepbl Map YHCEN, SBISIOLIMXCS PELICHHEM JIHHEHHOro YpaBHEHHMS C IBYMs
MIEPEMEHHBIMH.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JTUHEHHOIO ypaBHEHHUS C ABYMs II€PEMEHHBIMH,
NOJIB3YSCH IPa)KOM, IPUBOJUTE IPUMEPHI PEIICHHs ypaBHEHUSI.

Pemrate cucteMbl BYX JTMHEHHBIX YPaBHEHHUM C IByMs IEPEMEHHBIMH, B TOM YHUCIIE TPadUIECKH.

CoCTaBIsATh U pElIaTh JIMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHUI MO YCIOBHIO
3a/1a4¥, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4l MOJTYYEHHBIN pe3ybTarT.

DyHKIUH

N300paxarh Ha KOOPIAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLIHNE 33aHHBIM KOOPAMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbI, 3AIMCHIBATH YMCIOBBIE IPOMEXKYTKH Ha ajaredpanyeckoM si3bIKeE.

OTtMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Tpaduku
nuHeHHbIX GpyHKUuui. Ctpouts rpaduk GyHKIUU y = [X|.

OnwuchIBaTh ¢ MOMOIIBIO QYHKIMH H3BECTHBIE 3aBUCUMOCTH MEXAY BEJIMYMHAMU: CKOPOCTb, BpPEMS,
paccTosiHue, [IeHa, KOJIMYECTBO, CTOMMOCTD, IPON3BOIUTEIBHOCTD, BpeMsl, 00bEM paboThI.

HaxonuTs 3HaueHne QyHKIMHU 110 3HAYEHHUIO €€ apryMeHTa.

Ilonumate rpaduueckuii crnoco0d NpeAcCTaBICHUS W aHauu3a HHOOPMAlWH, H3BJIEKATh U
MHTEPIPETUPOBATh HHPOPMALMIO U3 TPAQHUKOB peaIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K koHIy 00yueHust B 8 kj1acce 00y4arONUiCs MOJIYUUT CISAYIOUIUE TPEIMETHBIC PE3YJIbTAThI:

Yucna u BbIYUCICHUS

Hcnonb30BaTh HauallbHbIE TIPEJCTABICHUS] O MHOXECTBE JIEMCTBUTEIbHBIX YHUCEI JJIsI CPAaBHEHUS,
OKPYIJICHHUS M BBIYMCIICHUH, H300paXkaTh JICHCTBUTEIbHBIC YHMC/IA TOYKAMU Ha KOOPIHUHATHOM MPSMOM.

IIpuMeHATh TOHATHE apU(PMETHIECKOTO KBaIpaTHOTO KOPHs, HAXOAWTHh KBaJIpaTHBIC KOPHU,
HCITONIB3YsI TIPH HEOOXOJAMMOCTH KaJIBKYJISTOP, BHITIONHATE MPeoOpa3oBaHMs BBHIPAKECHHMA, COMEPIKAITIX
KBaJIpaTHbIE KOPHU, UCITIOJIb3YSl CBOMCTBA KOPHEM.

Hcmonb30BaTh 3amucy OONBIIMX M MajIbIX YMCEJ C IOMOIIBIO JICCATHYHBIX ApoOel W CTereHeH
yucna 10.

Aaredpanyeckue BbIPasKeHHs



[IpuMeHSTD MOHATHE CTENEHU C LIENBIM MOKa3aTeJeM, BBHIOIHATH MPeoOpa3oBaHus BBIPAXKECHUH,
COJEpIKAIIMNX CTETICHH C LEIbIM TOKa3aTeIIeM.

BrINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs PAaLMOHANBHBIX BBIPAKCHWH Ha OCHOBE MPaBUI
JeHCTBUI HaJl MHOTOYJICHAMH U alreOpanuecKuMU APOOSMU.

PacknangpiBaTh KBaapaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[Tpumenars mpeoOpa3oBaHMsl BHIPRKEHWH U PELICHUS DPa3IMYHBIX 3a/ad W3 MaTeMaTHKH,
CMEKHBIX MTPEAMETOB, U3 pealbHON MPAKTHUKH.

YpaBHeHHd U HEpaBeHCTBA

Pemate nuHeliHbIC, KBaApaTHBIC YPaBHEHUS M PAalMOHAIBHBIC YPaBHEHHsI, CBOISIIMECS K HHM,
CHCTEMBI IByX YpaBHEHHH C IByMs TIEPEMEHHBIMHU.

[TpoBoauTh mpoOCTEHIIME HCCIEAOBAHUS YPaBHEHHMH W CHCTEM YpaBHEHHH, B TOM YHCIE C
NpUMEHEeHueM rpaduvyeckux MNpeacTaBleHud (YCTaHABIMBaTh, MMEET JIM ypaBHCHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CII UMEET, TO CKOJIbKO, U TIpoYee).

[TepexoauTh OT cIOBECHOH (POPMYIMPOBKH 3aJauu K e€¢ anreOpandeckoil MOJENN C MOMOIIBIO
COCTaBIJICHHsI YPaBHEHUsI WM CHUCTEMbl ypaBHEHHUH, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJyYECHHBIN pe3yJIbTaT.

[TpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHMsI, OILIGHKW, pellaTb JIMHEHHbIC
HEpaBEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI, aBaTh rpadUUecKyr0 WILTIOCTPALUI0 MHOXKECTBa
peleHni HepaBeHCTBA, CHCTEMBI HEPABEHCTB.

DyHKINH

IloHumate ¥ HCIONB30BAaTh (YHKLUMOHAIBHBIE MHOHSATHA W SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HAYEHNS), OTIPEACIISATH 3HaUeHNE (DYHKITUH 110 3HAYCHHUIO apTyMEHTa, OMPEIENAThH CBOUCTBA (DYHKIIUN
o e rpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKIWH BUA:

y=k/ix,y=x2,y=x3,y=1[x|,y= X, OIIHCHIBATH CBOICTBA YHCIIOBOM ¢dyHKIMH 110 € TpaduKy.

K koH1ty 00y4enus B 9 kiaacce 00ydyaroluicst MOTy4UT CIEIYIOINE IPEAMETHbIE PE3yJIbTAThI:

Ymucna v BbIYUCIEHAS

CpaBHUBATH U yIOPSIOUYNBAThH PallMOHATIBHBIE U HPPALIHOHATIBHBIE YHCIIA.

BeimonHsaTe  apupMeTndyeckue JEWCTBHSI C PAlMOHAILHBIMH YHCIaMH, COYeTas yCTHBIE W
MUCbMEHHBIE TPUEMBI, BBITIOIHATH BHIYUCIICHUS ¢ UPPALHMOHATLHBIMH YHCIAMU.

HaxonuTs 3HaueHus CcTeneHel ¢ HeIbIMU I0KA3aTeIsIMA U KOPHEH, BEIYUCIIATH 3HAUEHHsI YHCIIOBBIX
BBIPKEHUU.

OKpyrJIATh AEHCTBUTENBHBIE 4YHCIA, BBINOJHATH NPUKUAKY pPE3yJibTaTa BBIYMCICHHUH, OLIEHKY
YHCJIOBBIX BBIPAKECHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHeiHBIE W KBaJpaTHbIE YpaBHEHHWS, YPAaBHEHHs, CBOISIIMECS K HHUM, HpocTeiiiue
JIpoOHO-paliOHAIbHBIE YPAaBHEHUSI.

Pemrate cucteMsl AByX TMHEHHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU M CUCTEMBI IBYX YpaBHEHUH,
B KOTOPBIX O/IHO YPaBHEHHUE HE SIBIISICTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3a/1aun anreOpandeckuM crocoOOM ¢ IOMOIIBIO COCTABIICHUS! YPABHEHUS WM
CUCTEMBI JIBYX YPaBHEHHI C JBYMs IEPEMEHHBIMH.

IIpoBoauTh mpocTelIMe HCCIENIOBaHMS YPAaBHEHMH M CHCTEM YpaBHEHHWM, B TOM 4YHCIE C
NpUMEHEHUEeM Trpaduiyeckux MNpencTaBleHud (yCTaHABIMBaTh, MMEET JIM YpaBHEHHE WM CHUCTEMa
YpaBHEHUH peIIeHHs, €CJIM UMEET, TO CKOJIBKO, U TIPOoYee).

Pemrates nuHeiiHbIE HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pellleHHe HEPaBEHCTB Ha
YHUCIIOBOW MPSIMOH, 3alMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

PemaTte cucTeMbl JTMHEMHBIX HEPAaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIME KBAJpaTHOE
HEPaBEHCTBO, N300paXaTh PEeLICHNE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMCHIBATD PELICHHUE C
MTOMOIIIBIO CHMBOJIOB.



Hcnonr30BaTh HEPaBEHCTBA IPU PEIICHUH PA3IMYHBIX 3a7a4.
DOyHKIUH
PacrioznaBaTh (QyHKIMKM W3yYEeHHBIX BUAOB. [loKa3piBaTh CXeMaTHYeCKH pACHOJIOKEHHE Ha

KOOPJMHATHOI MmiockocTy rpadukoB Gynkumii Buna: y = kx, y =kx + b,y =k/x,y = ax? + bx + ¢,y =
x3y= VX, Y = [X|, B 3aBHCHMOCTH OT 3Ha4eHMiT KOO (PHUIUEHTOB, OIIUCHIBATE CBOICTBA (hyHKIHIA.

Crtpouts 1 H300paxarh CXeMaTHYECKH I'pa(UKu KBaApaTHYHBIX (DYHKIMH, ONMMCHIBATH CBOWCTBA
KBaJIpaTHYHBIX (PYHKIINH 10 UX TpaduKam.

PacrioznaBaTh KBaZpaTWyHyl0 (QYHKOHIO TIO (OpPMyJe, MPUBOAWUTH TPUMEPHI KBaIpaTHIHBIX
(GYHKIWIA U3 peaTbHON )KU3HH, (PU3UKH, TEOMETPHUH.

YucioBble NOCJ€10BATEIHLHOCTH U MIPOrPeccun

PacrioznaBaTh apupMeTHIECKYIO i TEOMETPHUUIECKYIO ITPOTPECCHH MPH PA3HBIX CIIOCO0aX 3aJaHMs.

BrITIOMTHATS BBIUMCIEHHS C HCIONBb30BaHWEM (OpMyl n-ro wWieHa apudMeTrndeckod u
TeOMETPUYECKON IPOrpecCuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxarh WIeHBI MOCIEN0BATEIFHOCTH TOYKAMHU Ha KOOPAMHATHON TUIOCKOCTH.

Pematsr 3amaun, CBS3aHHBIE C YHCIOBBIMHU ITOCIEAOBATENEHOCTSIMH, B TOM YHCIE 33/Ja4dl U3
peanbHOH KU3HU (C UCTIOIB30BAHNEM KaJBKYJIATOPa, HTU(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne n/m Haumenosaiue pasies10s u rem Bcero KonTpoabnbie | IIpakTnyeckne (undposrie)
MPOrpaMMsl P p o0pa3oBaTeJibHBIE
padoTbl padoThI pecypebi
bubmunoreka LIOK
1 Yucaa ¥ BEIMHUCICHUS. PanmoHanbHEIE YHCIa 32 1 https://m.eds00.ru/7f415b90
Bu6nuoreka IJOK
2 Koopaumatst  rpaguxu. Qymiim 25 ! https://m.edso00.ru/7f415b90
Bu6nuoreka IJOK
3 AJITCOPaNTCCKHE BHIPAKCHILA 26 ! https://m.edso0.ru/7f415b90
Bu6nuoreka IJOK
4 Y PaBHCHHS H HCPABEHCTBA 12 ! https://m.edso0.ru/7f415b90
bubmuoreka LIOK
> Tostopenue u 0bodmene ! ! https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 11O IPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOTrPaMMbl B KontposbHbie IpakTHYecKue (undposbie)
cero padoThI padoThI o0pasoBaTe/IbHbIE

pecypchbl

1 Anrebpanyeckue BeIpaxeHus. Anredbpandeckas 15 1 Bubnmuorexa LJOK
Ipodb https://m.edsoo.ru/7f417af8
2 Uucna u Berancienus. KBajgpatHele KopHU 15 ﬁggg_?ﬁg?&asggﬁﬂ £417af8

3 Yucna u Berauciieans. CTENeHb C IeIbIM 8 1 Bu6nmoreka IJOK
HOKa3aTesieM https://m.edsoo.ru/7f417af8

4 VYpaBHeHUs 1 HepaBeHCTBA. KBagpaTHble 19 1 bubmmorexa [IOK
ypaBHenusi. KBaspaTHblil Tpex4ieH https://m.edsoo.ru/7f417af8
5 YpasaeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHHHA 13 Egg;lfl(gesaltjzgoorﬁﬂ £417af8
6 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 ]h;tI/tIgsJ,I'I;I/(r)‘r:etaIszgoOrIlJ{ﬂ £417af8

bubmuoreka IIOK
! DyHicuH. OCHOBHbIE HOHATH S https://m.edsoo.ru/7f417af8

bubmuoreka IIOK
8 DysKimn. ucnosie GyrKimn ; https://m.edsoo.ru/7f417af8

bubmoreka IIOK
9 losToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8

OBHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102 6 0



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

9 KJIACC

e KoJsinyecTBo yacos DJIeKTPOHHbIE
3 H
n/n AUMEHOBANNE PANETOn 1 TEM [pOrpavMbl Bcero Konrtposbubie = IIpakTHueckue 06;:;(11;1;22;251 e
padoThI padoThI pecypebi
. bu6nmoreka [JOK
1 Yucna u BeraucneHus. JeiicTBuTenbHbIe yncaa 9 hitps://m.eds00.ru/7§419d08
bu6nmoreka [JOK
2 Dy 16 ! https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPAaBEHCTBA. Y PaBHEHUS C OTHOU 14 1 bubmmorexa [IOK
HepeMeHHOU https://m.eds00.ru/7f419d08
4 YpaBHeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHUIA 14 1 ﬁgg;%ﬁiﬁiﬁ)orﬁﬂ £419d08
5 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 Ir?tl/tlgg-l;l/%:eelzjas(])_g)rﬁ/7 £419d08
Bu6nmoreka [JOK
6 UucnoBble MOCIE0BATENBHOCTH 15 1 https://m.eds00.ru/7f419d08
. bubmmoreka IIOK
7 [NoBTOpeHue, 0000IIeHNE, CUCTEMATHU3AIIMS 3HAHUI 18 1 hitps://m.eds00.ru/7§419d08
OBLIEE KOJIUYECTBO YACOB 11O TIPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoxa KosmmuecTBo yacos Jlata DJ1eKTPOHHbIE HUPPOBLIE
n/m Bcero Kontpoabnsie IIpakTnueckue W3yseHus o0pa3oBaTeJbHbIe
padoTsI padoTsI pecypcel
1 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 KI1accoB 1
2 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 KI1accoB 1
3 [loHsATHE PaLIMOHAIBHOIO YKCIIA 1
4 Apudmerndeckue IEHCTBUS ¢ PAOHATHEHBIME 1
YHCcIaMu
5 ApudmeTrraeckue NEHCTBUS C PAllHOHAIEHBIMH 1
qyuciiaMmn
6 ApudmeTrnaeckue NEHCTBHUS C PallHOHAIEHBIMA 1
qyHuciamMmn
7 BykBeHHBIE BRIpaKEHUS 1 BH6J],HOTeKa LIOK
https://m.edsoo.ru/7f41feec
8 [Tepemennsie. JlonmycTuMble 3HaUEHUS 1
NEPEMEHHBIX
9 CpaBHeHI/Ie, YHOpAA0YUBAHUC pallMOHAJIbHBIX 1
YHCe
10 CpaBHeHHe, yNOPsIOUYMBaHNE PALIHOHATIBHBIX 1
YHCe
11 CpaBHeHHe, yNOPsIOUYMBaHNE PALlHOHATIBHBIX 1
YyHuCel
12 Pemenne OCHOBHBIX 327181 Ha IpoOu, MPOLIEHTHI 1
U3 peabHON MPAKTUKH
13 Pemenune O(E'HOBHBIX 3aa4 Ha I[pO6I/I, IMPOUCHTHI 1
13 PCAJIbHOU IIPAKTUKH
14 Pemenne O(E’HOBHBIX 3a/1a4 Ha ApoOH, TIPOIICHTHI 1
U3 peaIbHOW IMPaKTHKH
15 Pemenne O(E'HOBHBIX 3a4a4 Ha Z[pO6I/I, IIPOUCHTHI 1
U3 peaJbHON NPaKTHKH
16 [Ipu3Haku AeIMMOCTH, Pa3IoKEeHUS Ha 1

MHOXUTCJIN HATYPAJIbHBIX YHUCCJI



https://m.edsoo.ru/7f41feec

HpI/I3HaKI/I ACJIIMMOCTH, PA3JIOKCHHA HaA

17 MHOHTENN HATypaJbHBIX YHCEI
16 paexuamie xoGor  mpeAcHI® HoR0G Bubmotexa LIOK
https://m.edsoo.ru/7f41fafa
CJIaraeMbIx
19 paexpme exoox n mpmseseIe nosoGX Bu6morera LIOK
https://m.edsoo.ru/7f41fd70
claraeMbIx
[IpeobpazoBanmie OyKBEHHBIX BBIPaKCHHH,
20 | packpeITHE CKOOOK U MPUBEACHUE MOJ00HBIX
ClIaraeMbIx
IIpeobpazoBanne OyKBEHHBIX BBIpOKEHUH,
21  packpbITHE CKOOOK M MPUBEACHUE TOJO0HBIX
claraeMbIX
29 YpaBHeHwue, npaBuia mpeodpa3oBaHus
YpaBHEHUS!, PABHOCHIILHOCTD YPaBHEHHM
23 JIvHeitHOe ypaBHEHHUE C OTHOW MEPEMEHHOM,
pelieHue JMHEHHBIX ypaBHEHHI
24 JIvHeitHOe ypaBHEHHUE C OTHOW MEPEMEHHOM, bubanoreka [IOK
peleH e JINHEHHBIX YpaBHEHHA https://m.edso00.ru/7f420482
o5 Jlunelinoe ypaBHEHUE C OJJHOU MEPEMEHHOM,
pelieHre JMHENHBIX YpaBHEHHA
26 Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHEHUIA Bubmiorexa TOK
https://m.edsoo.ru/7f42064¢
27 | Pemenue 3a1a4 ¢ MOMOILBIO YpaBHEHUN bubmmorexa LIOK
https://m.edso00.ru/7f420806
28 | Pemenue 3aa4 c MOMOILBIO YpaBHEHHUH bubmmorexa LIOK
https://m.eds00.ru/7f4209a0
29  Pemienwue 3a1a4 ¢ TIOMOIIBIO YPaBHEHHIA bubmorexa [IOK
https://m.edsoo.ru/7f420e6e
30  Dopmyisl
31  Dopmysbl



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e

KonTpoasnas padora mo teme «Uucaa n

32 BblUMCIeHus. PannmonanbHble yncia.
ToxpaecTBa»
33 Peanbnpie 3aBucuMocty. Ipssmast u oOpatHas
MPOMOPIIMOHATBHOCTH
34 Peanbnpie 3aBucuMocty. Ipsmast u oOpatHas
MPOTMIOPITUOHATBHOCTH
35 | KoopauHara TOYKH Ha MPSMOH BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41de76
36 | UncnoBble MPOMEKYTKH EH6H,HOTCK3 LIOK
https://m.edsoo.ru/7f41dff2
37 | UucnoBble NPOMEKYTKH
38 Paccrosiaue MEKAY ABYMS TOUKAMH
KOOPJMHATHOM MIPSIMOH
39 Paccrosiaue MEKAY ABYMS TOUKAMH
KOOPAMHATHOU TIPSIMOI
bubanoreka [IOK
40 Tomsrue Gymxiymm https://m.edS(I)lo.ru/7f41ef06
N N bubmmnoreka [IOK
41 Ceoiictsa pynxumii https://m.edS(I)lo.ru/7f41f078
N N bubmmnoreka [HOK
42 Ceoiictsa gymii https://m.edS(I)lo.ru/7f41f1fe
43 | I'paduk hyHKIUK
44 IIpsiMoyronbHas cuctemMa KOOpAUHAT Ha bu6imoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpsimoyronbHas cucTeMa KOOpAWHAT Ha bubanoreka [HOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
46 | Ilpumepsl rpadukoB, 3aJaHHBIX (hOpMyTIaMU Egggjl/(:;z[:jas(l)lo(?rﬁﬂ £11e8a8
47 | Tlpumeps! rpaduKoOB, 3aJJAHHBIX QOPMYIaMH EESSJ,]:I;I/?T:Z?S(I)I()?I:N 410480
48 | Ilpumeps! rpaduKoB, 3aJaHHBIX GOpMyJIaMu
49 Urenue rpauKOB pealbHbIX 3aBUCUMOCTEH bubmorexa LIOK

https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

50  Urenue rpadMKOB peanbHBIX 3aBUCUMOCTEH 1
. bub6mmoreka [IOK
>1  Jlumeiltias Gy 1 s easo0 /71427282
. Bu6mmoreka LIOK
52 Jlmmeiinas gy 1 s euso0 71427412
53 | I[loctpoenne rpaduka THHEHHONW QYHKINT 1 ﬁgggfﬁ;ﬁigﬁ{fﬁ 426d1e
54  Tloctpoenue rpaduka JMHEHHON QyHKIMN 1
55  I'paduk dpynkuun y =[x| 1
56  I'padwuk pynkiun y =[x| 1
57 KonTpoabhas padora no teme «Koopaunatsi u 1 Bu6mmoreka [IOK
rpaduxn. @yHkmmum» https://m.edsoo.ru/7f41f50a
58 | Crenens ¢ HaTypanbHBIM IMOKa3aTEIEM 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f4211de
59  Crenensb ¢ HaTypalbHBIM OKa3aTeIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f421382
60 | CremneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f42154¢e
61 CBoiicTBa CTENEHN ¢ HATYPaJIbHBIM IIOKa3aTeIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f421382
62 | CaoiicTBa CTENIEHH C HaTypaJIbHBIM I10Ka3aTeIeM 1 BH6H,HOTeKa LIOK
https://m.edso00.ru/7f42154e
63 | CaoiicTBa CTENEHH C HATYpaJbHBIM ITOKa3aTeIeM 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f4218be
64 CBoiicTBa CTENEHN ¢ HATYPAJIbHBIM MIOKa3aTeIeM 1
65 CBOIICTBA CTETICHN C HATypaIbHBIM IMOKa3aTelIeM 1
66 OHOYJIEHBI 1
67 OnHOYIIEHE] 1
Bu6immoreka [IOK
68 | Muorouer . https://m.edscI>lo.ru/7f42276e
69 MHorouneHsl 1 bubmorexa [IOK

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



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

70 CrnoxxeHue, BHIYUTaHUE, YMHOXKCHHE 1 bubaunoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
71 CrnoxxeHue, BHIYUTaHUE, YMHOXKCHHE 1 bubaunoreka [JOK
MHOT'OYICHOB https://m.edsoo.ru/7f422cc8
72 CrnoxxeHue, BHIYUTaHUE, YMHOXKCHHE 1 bubnunoreka [JOK
MHOT'OYICHOB https://m.edsoo.ru/7f422fca
73 CrnoxeHue, BEIYATAHUE, YMHOKCHHE 1 bubmmoreka [JOK
MHOT'OYICHOB https://m.edsoo0.ru/7f423182
74 PaznoxeHne MHOTOYJICHOB Ha MHOKHUTEIN 1 bubmorexa HOK
https://m.edsoo.ru/7f423312
75 PaznmosxeHrne MHOTOUJICHOB Ha MHOKHTEIH 1 buGmorexa LIOK
https://m.edsoo.ru/7f4237fe
76  DopMymIBI COKPAIIEHHOTO YMHOXKEHUS 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f42432a
77  DopMynBI COKPAIIEHHOTO YMHOXKEHUS 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f42464a
78 | ®opMyInbI COKPAIEHHOTO YMHOKEHUS 1 EH6H,HOTCKa LIOK
https://m.edsoo0.ru/7f424c12
79 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f424fd2
80 | ®opMynBI COKPAIEHHOTO YMHOXKEHUS 1
81 | ®opMynbI COKPAIEHHOTO YMHOKEHUS 1
82 ®DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f4251d0
Koutpoabhasi pabora no reme
83 «AaredpanyecKue BbIpaKeHUs 1
84 JluneiiHoe ypaBHEHUE C IByMs IEPEMEHHBIMU U 1 butmmoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427c32
85 JIvHeitHOe ypaBHEHUE C ABYyMS IEPEMEHHBIMU U 1 bubmuoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427e8a
86 Cucrema IByX TUHEHHBIX YPABHEHHM C IBYMS 1 bubmuoreka [IOK
MepPeMEHHBIMU https://m.edsoo.ru/7f42836¢
87 Cucrema IByX TMHEHHBIX YPaBHEHUH C IBYMsI 1

MNEPEMCHHBIMHA



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema IByX TMHENWHBIX YPaBHEHUH C IByMsI

88 1
NepPEMEHHBIMU
89 Cucrema IByX TMHEHHBIX YPaBHEHUH C IByMsI 1
HePEeMEHHBIMU
90  Pemenwue cucteM ypaBHEHUI 1 bubmorexa LHOK
https://m.edsoo.ru/7f4284de
91  Pemenwue cucteM ypaBHEHUI 1 bubmorexa LIOK
https://m.edsoo.ru/7f42865a
92  Pemenue cucteM ypaBHEHUI 1 bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
93 | Pemienue cuctem ypaBHEHUH 1
94 | Pemienue cucteM ypaBHEHUH 1
55 wepanencruan] Heepoccuicnan mposepounan 1 BuSmiorexa LIOK
https://m.edsoo.ru/7f421044
paboma
9% HUTorosasi KOHTpoJIbHasA padoTa / 1 Bu6mmoreka [IOK
Bcepoccuiickaa nposepounas paboma https://m.edso00.ru/7f429c6c
97 [ToBTOpEHHE OCHOBHBIX MOHATUH U METOJOB Kypca 1
7 knacca, 0000IeHre 3HaHU I
98 IToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 1 bu6imoreka [IOK
7 xiacca, 00001eHNEe 3HAHUN https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX NOHATHH U METOAOB Kypca 1 bu6imoreka [IOK
7 Kiacca, 00001IeHHe 3HAHNI https://m.edsoo.ru/7f42a0e0
100 [loBTOpEHNE OCHOBHBIX MOHATHH U METOJOB Kypca 1
7 xmacca, 00001eHne 3HAHUH
101 IToBTOpEHNE OCHOBHBIX MOHITUH U METO/IOB Kypca 1 bubanoreka [HOK
7 knacca, 0000IIeHrE 3HAHUIT https://m.edsoo.ru/7f42a27a
102 IIoBTOpEHME OCHOBHBIX IIOHITHH U METOOB Kypca 1 bu6mmotexa [IOK
7 xiacca, 00001eHre 3HAHUN https://m.edsoo.ru/7f42a900
OBILIEE KOJIUYECTBO YACOB IO TIPOT'PAMME 102


https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KIIACC

KoauyecTBO 4acos

DJIeKTpOHHBIe HU(POBBIE

Ne n/m Tema ypoxka Jara
Bcero Kontpoubnbie IlpakTuyeckue w3yenus o0pa3oBaTeJbHbIe
padoThI padoThI pecypcbl
1 PanmonansHbIe BRIpaKeHHS. AnTeOpandeckas 1 bubmoreka [{OK
JIpo0b https://m.edso0.ru/7f430382
5 HomycTrMble 3HaUYEHNUS TEPEMEHHBIX, BXOISIINX 1
B anreOpanvecKkne BhIPaKEeHUS
3 HomycTrMble 3HaUYEHUS IEPEMEHHBIX, BXOISIINX 1
B aJITeOpanvecKue BHIPAKECHHS
. . bubanoreka [JOK
4 OCHOBHOE CBOMCTBO airedpanveckoi 1poou 1 https://m.e dscI)lo.ru 17£430866
. bubanoreka [JOK
> Coxpamerne podeit . https://m.edS(I)lo.ru/7f430a8a
. butnuorexa LIOK
6 Coxpamerne npobeii . https://m.edS(I)lo.ru/7f430f44
N bubmmnoreka [HOK
! Coxpamerne npobeii . https://m.edS(I)lo.ru/7f430f44
8 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE U JICTICHUE 1 Bbubnmnorexa [JOK
anrebpanveckux Apooei https://m.edso0.ru/7f43128c
9 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE U JICTICHUE 1 Bbubnmnorexa [JOK
anredpandeckux apoodeit https://m.edso00.ru/7f4315c0
10 CrnoxxeHue, BRIYUTaHIE, YMHOKCHUE U JICTICHNE 1 bubnuotexa [IOK
anrebpanveckux Apooei https://m.edso0.ru/7f4318¢c2
11 CrnoxeHue, BEIYUTaHIE, YMHOKECHUE U JICTICHNE 1 bubnuotexa [IOK
anredpandyecKux apobeit https://m.edsoo.ru/7f431a20
12 [MpeoOpaszoBanue BHIpaXKECHUH, COJEPIKAIINX 1 bubanoreka [HOK
anreOpanveckue 1poou https://m.edso00.ru/7f43259c
13 [IpeobpasoBanue BEIpasKeHUH, COJIEPKALIIX 1 Bbu6imoreka [IOK
anreOpanveckue 1poou https://m.eds00.ru/7f432736
14 [IpeobpasoBanue BEIpasKeHUH, COJIEPHKALIIX 1 Bbu6imoreka [IOK
anrebpandeckue apoou https://m.edso00.ru/7f432736
15 KonTpoabHas padora o teme 1 1 Bbu6imoreka [IOK

«Aaredpanyeckasi Ipoob»

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
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https://m.edsoo.ru/7f430f44
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16 JelicTBUTETBHBIC YHCTA 1
17 CpaBHEHHE MEHCTBUTEIBHBIX THCEIT 1
18 CpaBHEHHE EHCTBUTEIBHBIX THCEIT 1
bubmoreka [{OK
19 [TonsiTre 00 UppaIOHAITEHOM YHUCIIS 1 https://m.e dS(I)_E).ru 7f42eaaa
. bubmoreka [{OK
20 Ksanparmbii kopeHn, 13 wncna . https://m.edS(I)lo.ru/7f42d452
21 ApudmeTruecKkuii KBaJpaTHBIA KOPEHb 1
22 VYpaBHeHHe Buaa x> = a 1
23 Jecatruanbie pUONMKEHUS UPPAITIOHATHHBIX 1
qHCen
o4 Jecatruanbie TpUONMKEHUS UPPAITIOHATBHBIX 1
qHCen
25 CaoiicTBa apuMETHUECKUX KBaIPATHBIX KOPHEN 1 EH6H,HOTCKa 0K
https://m.edsoo.ru/7f42d862
26 CaoiicTBa apuMETHUECKUX KBaIPATHBIX KOpHEH 1 EH6H,HOTCKa LIOK
https://m.edso0.ru/7f42d862
27 IIpeoOpa3oBaHne YNCITOBBIX BRIPAKEHUH, 1 bubmmnoreka [HOK
COZIepIKalMX KBaJApaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
28 IIpeoOpa3oBaHne YNCITOBBIX BBIPAKEHUH, 1 bub6immoreka [IOK
COZIepIKalMX KBaJApaTHbIC KOPHU https://m.edsoo.ru/7f42ded4
29 IIpeoOpa3oBaHne YNCITOBBIX BRIPAKEHUH, 1 bub6imoreka LIOK
COJIEPIKAIIMX KBaJPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
30 [MpeoOpazoBaHKe YNCIIOBBIX BBIPAKEHHH, 1 bubanoreka [HOK
COJIEPKAIIMX KBAJPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
31 CTeneHs ¢ LeabIM IT0Ka3aTeleM 1 Bubmiotexa LIOK
https://m.edsoo.ru/7f4354a4
32 CBOWCTBA CTENEHH C LEIBIM [TOKa3aTelIeM 1 bubmorexa LIOK
https://m.edso00.ru/7f435648
33 CBOJCTBa CTEIIEHH C IIEJIBIM [TOKa3aTeIeM 1 bubamorexa LOK
https://m.eds00.ru/7f435648
34 CBOIICTBA CTEIICHH C IIEJIBIM TTOKa3aTelIeM 1 bubamorexa LOK

https://m.edso0.ru/7f435648



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
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https://m.edsoo.ru/7f435648

bubmuoreka [IOK

35 CBoiicTBa CTENEHNU C LEJIBIM II0Ka3aTeeM 1 https://m.eds00.ru/7f43599a
36 CBoOJiCTBa CTETIEHH C LIEJIBIM ITOKa3aTeeM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f435ed6
CrannaprtHas 3amuch yrucia. Pazmepsl 00beKTOB
37 OKPY’KaroIIero Mupa (0T 3JIeMEHTAPHBIX YaCTHUI] 1 bubmoreka [[OK
JI0 KOCMHUYECKUX 00BEKTOR), JITUTEILHOCTh https://m.edsoo.ru/7f436098
MPOLIECCOB B OKPYKAIOLIEM MHUPE
38 KonTpoasnas padora mo Temam 1 Bu6mmoreka LIOK
«KBanparHnblie kopau. CTtenenmn» https://m.edso0.ru/7f42ec80
Bubmmoreka [IOK
39 Keanparuoe ypasnenne . https://m.edS(I)lo.ru/7f42ee1a
40 HenonHoe kBagpaTHOE ypaBHEHUE 1 BH6H,HOTeKa L10K
https://m.edsoo.ru/7f42eela
41 HenonHoe kBagpaTHOE ypaBHEHUE 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42eela
42 ®dopmyrna KOpHEH KBaIpaTHOTO YPaBHEHHS 1 BH6H,HOTeKa L1OK
https://m.edso0.ru/7f42f158
43 ®dopmyna KOpHEH KBaIpaTHOTO YPaBHEHHS 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f42f3f6
44 ®dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHS 1 EH@],PIOTeKa LIOK
ttps://m.edsoo.ru/7f42f5a4
45 Teopema Bitera ! Pitpsim edsop ru/Tf42fef0
bubnmnoreka [HOK
46 Teopewa Buera . https://m.edS(I)lo(.)ru/7f43OO76
47 Pemienne ypaBHeHMi, CBOAAIINXCS K 1 bu6imoreka [IOK
KBa/IPaTHBIM https://m.edso0.ru/7f43c542
48 Pemenne ypaBHeHui, cBOASIIUXCA K 1 Bbubimoreka [IOK
KBa/IPaTHBIM https://m.edso0.ru/7f43c3d0
49 KBanppataslii Tpéxuiien 1
50 Ksanpatsslil TpéxuiieH 1
51 Pa3noxxeHne kBagpaTHOro TpEXUIeHa Ha 1 Bbu6imoreka [IOK

MHOXUTCIIH

https://m.edso0.ru/7f42fd38
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Paznoxenue KBaJJpaTHOI'O TpéaneHa Ha

bubmuoreka [IOK

52 MHOKHUTEIN https://m.edso0.ru/7f42fd38
53 IIpocreiimme npoOHO-panOHATEHBIE YPaBHEHUS bubmorexa LHOK
https://m.edsoo.ru/7f4328¢6
54 [pocreiimue 1poOHO-palliOHANBHBIC YPaBHEHHS bubmorexa [IOK
https://m.edsoo.ru/7f432b6e
Pemenne TeKCTOBBIX 33424 € ITOMOIIBIO bubnmmoreka [JOK
55 M .
KBAJIPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pemenure TeKCTOBBIX 33424 € ITOMOIIIBIO bubmmoreka [JOK
KBa/IPaTHBIX YpaBHECHHI https://m.edso00.ru/7f42f8f6
57 Kounrpoabhas paGora no reme "KBaapatHbie bu6mmoreka [IOK
ypaBHenusi. KBagpatHsblii Tpexusien’ https://m.edso0.ru/7f4301f2
JIuneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMY,
58 ero rpaduk, MPUMEpbI PEIlICHUs] YpaBHEHUI B
LEJIBIX YUCIIaxX
JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU,
59 ero rpaduK, MpUMephl peIIeHUs] YpaBHEHUH B
LEeNbIX YUciax
JIuneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMY,
60 ero rpaduk, MPUMEphI PEeIlICHNs] YpaBHEHHUI B
LEJIBIX YUCIIax
61 Pewienue cucteM ABYX JIMHEWHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU
62 Pewienue cucteM ABYX JIMHEWHBIX YPABHEHUH C
JIBYMSI TIepPEMEHHBIMH
63 Pewienue cucteM ABYX JIMHEWHBIX YPABHEHUH C
JIBYMSI TIepPEeMEHHBIMH
64 IIpumepsl peleHnst CUCTEM HEJIMHEWHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
65 IIpuMepsl pereHnst CHCTEM HEIUHENHBIX
YpaBHEHHUH C ABYMsI IEPEMEHHBIMH
I'paduueckas nHTEpIIpETAIHS YpaBHEHNs © Bubmorexa LIOK
66 JBYMSI IEPEMEHHBIMH U CHCTEM JIMHEHHBIX

YPAaBHEHUH C IBYMs IEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
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I'paduueckast nuHTEpIpETALs ypAaBHEHUS C

67 JIByMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX 1 BH6H_HOTeKa LIOK
ypABHEHIH ¢ ABYMS TIEPEMEHHEMI https://m.edso00.ru/7f43d6d6
68 Pemenne TEKCTOBLIX 32718 C IIOMOLIBIO CHCTEM 1
ypaBHEHUI
69 Pemenne TEKCTOBLIX 32718 C IIOMOLIBIO CHCTEM 1
ypaBHEHUI
70 Pemenne TEKCTOBLIX 32/1a C IIOMOLIBIO CHCTEM 1
ypaBHEHUI
71 UucnoBble HEpaBEeHCTBA U UX CBOWCTBA 1
72 UwncnoBple HEPaBEHCTBA U X CBOWCTBA 1
73 HepaseHncTBo ¢ ogHOI epeMeHHO 1
74 JIunelinple HEpaBEHCTBA C OTHOM MEPEMEHHON U 1 bubmmoreka [HOK
UX pEIICHUE https://m.edso00.ru/7f42c692
75 JIlunelinple HEpaBEHCTBA C OJTHOM EPEMEHHON U 1 bubmmoreka [HOK
UX pEIICHUE https://m.edso0.ru/7f42c840
76 JIunelinbple HEpaBEHCTBA C OJTHOM IIEPEMEHHOM U 1
UX peleHue
77 Cucremsl J'II\/’IHCI\/'IHI)IX HEPABEHCTB C OJHOM 1 EI/I6JIII/IOTeKa HOK
MEPEeMEHHOM M UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucremsl J'II\/’IHCI\/'IHI)IX HEPABEHCTB C OJHOM 1 EI/I6JIII/IOTeKa HOK
MEPEeMEHHOM M UX PEIICHUE https://m.edso0.ru/7f42cd2c
79 Cucremsl J'II:IHefIHBIX HEPaBEHCTB C OJTHOMI 1
NIEPEMEHHON U UX PelleHNe
80 N3o0paxenne pemeHus J}HHeﬁHOEO HEPAaBEHCTBA 1 BI/I6J'I.I/IOTeKa [HOK
U UX CHCTEM Ha YUCIIOBOM MPIMOI https://m.edso0.ru/7f42c9e4
81 N3obOpaxenne pemieHns TNHEHHOTO HEpaBEHCTBA 1 bu6imoreka [IOK
U UX CHCTEM Ha YUCIIOBOM MPIMOI https://m.edso0.ru/7f42c9e4
82 KonTpoabnas padora mo remam 1
«HepaBeHncTBa. CucTeMbl YPaBHEHUID)
bu6mmotexa [{OK
83 Tlonsme dynicn . https://m.edS(I)lo.ru/7f433c12
84 OO6macTh ornpeneneHuss 1 MHOYKECTBO 3HAYCHUIH 1 bubmuoreka [IOK

dhyHKIUN

https://m.edsoo.ru/7f433d84
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85 CriocoObl 3aganust QyHKIHUN 1
86 I'paduk QyHKIHH 1
87 CaoiicTBa (QyHKIHH, NX 0OTOOpaKeHHE HA 1
rpaduxe
88 UreHne U nocTpoeHue rpadukoB GpyHKIHN 1
89 IIpumeps! rpadukoB HYHKITHIA, OTPAsKAIOIIUX 1
peaNbHBIC TPOLIECCHI
90 ®DYHKIHMHU, ONTUCHIBAIOIIUE MPSAMYIO U 00pPaTHYIO 1 bubaunoreka [JOK
MIPOTIOPIIHOHATBHBIC 3aBUCUMOCTH, UX TpaduKu https://m.edsoo.ru/7f434bbc
91 I'uniepOoina 1
bubanoreka [JOK
92 Tnmepbona . https://m.edscl)lo.ru/7f4343e2
bubaunotek K
93 T'padux ynicuimy = x* . it edso 176434572
=2 v=x3 v=VY — Ix|
94 ;I;)};I(;)I;Lflﬂepclx};e);éu};erle, }}flpaBH):H};/IfI L)I( |éPICTeM 1 bubmmorexa [IOK
ypaBHeHu https://m.edsoo.ru/7f434d38
95 xypeos 7§ xaaccon, oboBene st ) Bubmnorera LIOK
. ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickan nposepounas paboma
9% HUToroBasi KOHTpoJIbHasA padoTa / 1 bubanoreka [HOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f434eb4
97 IToBTOpEHVE OCHOBHBIX TOHSTHH U METO10B 1
KypcoB 7 u 8 kiraccoB, 0000IIeHNEe 3HAHUH
98 IToBTOpEHNE OCHOBHBIX MOHITHIA U METOI0B 1 Bbubnmnorexa [JOK
KypcoB 7 u 8 Ki1accoB, 00001IeHHE 3HAHHIA https://m.edso00.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHITHIA U METO/I0B 1 Bubnmnoreka [JOK
KypcoB 7 u 8 KimaccoB, 0000IIeHNe 3HAHU https://m.edsoo.ru/7f437510
100 IIoBTOpEHME OCHOBHBIX IIOHITHA U METO/I0B 1 bu6mmotexa [{OK
KypcoB 7 u 8 KimaccoB, 0000IIeHNe 3HAHU https://m.edsoo.ru/7f4376b4
101 IIoBTOpEHME OCHOBHBIX IIOHITHA U METO/I0B 1 bu6mmotexa [{OK
KypcoB 7 1 8 KiraccoB, 0000IIeHNEe 3HAHUI https://m.edsoo.ru/7f436b88
102 IIoBTOpEHME OCHOBHBIX IIOHITHA U METO/I0B 1 bu6mmotexa [IOK

KypcoB 7 u 8 xiaccoB, 000011IeHNe 3HaHU

https://m.edsoo0.ru/7f437858
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OBHIEE KOJIMYECTBO YACOB 110

MNPOI'PAMME 102



9 KJIACC

Ne Tema ypoxa KosimyecrBo yacos Jata DJIeKTPOHHbIE HUPPOBHIE
n/n Beero  KouTpoabHbie IMpakriueckmue P— o0pasoBareibHbIE
padoThI padoThI pecypcbl
1 PanmonaneHble yncna, UppaLMOHAIBHBIC YUCTIA, 1
KOHEYHbIE U OECKOHEUHBIE AECATHYHBIE JPOOH
MHOXeCTBO JIEHCTBATEIBHBIX YHCET;
2 JEeHCTBUTEIbHBIC YHCIIA KAaK OECKOHEUHBIE 1
JECSITUYHBIC APOOH
B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKITY
3 MHOXECTBOM JICHCTBUTENBHBIX YMCET U 1
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSAMOi1
CpaBHEHHE JEHCTBUTEIBHBIX YHUCET,
4 apudmeTnyecKue qeHCTBHS C IeHCTBUTELHBIMA 1
YHCIaMU
5 [MpubnmxEHHOE 3HaYCHNE BEJTMYNHBI, TOYHOCTD 1
NPUOITKEHUS
6 OxkpyTJIeHHE Yuce 1
7 OKpyTJIeHHE YKcel 1
8 IIpuknjka 1 OLIEHKA PE3YJIbTaTOB BBIYUCICHUMN 1
9 [IpuknKa 1 oLleHKa Pe3yIbTaTOB BRIYMCICHUI 1
10 | CaoiicTBa 4YETHOCTH U HEYETHOCTH (DYHKIIMIH 1
1 I'paduku dyaxmmit: y = kx, y = kx + b, y=k/x, 1
y=x*, ¥ = Vx, y=Ix|
12 I'paduku dyaxmmit: y = kx, y = kx + b, y=k/x, 1
y=x*, y = Vx, y=Ix|
13 I'paduku dpyskimii: y = kx, y = kx + b, y=k/x, 1
y=x*, ¥ = Vx, y=Ix|
14 I'paduku pynkmmit: y = kx, y =kx + b, y=k/x, 1
y=x*, ¥ = Vx, y=[x|
15 I'paduku dpynkmmii: y = kx, y =kx + b, y=Kk/x, 1

y=x*, ¥ = Vx, y=Ix|




I'paduxn dynkumii: y = kx, y = kx + b, y=k/x,

Py y =y
17  Ksanmparuunas QpyHKnus, e€ rpaduk U CBOWCTBA ﬁgggl;l;;gziggﬁﬁ £4396¢6
18 | KBanmparuunast QyHKIHs, €€ rpagyK 1 CBOHCTBA ﬁggg%ﬁ;%ig}?{fﬁ £439842
19 KsanpaTtuunas ¢pyHkuus, e€ rpaduk u cBOCTBa Egg;%ﬁ;%ig}?ﬁn £4399b4
20 ITapabomna, KoopAMHATH BEPIIMHEI TapadoJIbl, OCh bubmoreka [{OK
CHMMETPHH NapadoJIbl https://m.edso0.ru/7f439eb4
21 ITapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmoreka [HOK
CHMMETPHH NapadoJIbl https://m.edsoo.ru/7f43a03a
29 [MTapaboina, KOOpAWHATHI BEPLIMHBI ApaOOIIbI, OCh Bu6mmoreka [IOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43alac
23 [MTapabosna, KOOpAWHATHI BEPLIMHBI MAapaOoIIbl, OCh Bu6mmoreka [IOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a31e
24 [MTapabosna, KOOpAWHATHI BEPLIMHBI ApaOOIIbI, OCh Bu6mmoreka [IOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a526
25 | KourtpoabHasi pagora no teme " ®@ynkuun" BH6H,HOTeKa LOK
https://m.edsoo.ru/7f43ab84
2% Jluneiinoe ypaBHeHue. Peniennue ypaBHeHUH, Bbu6mmorex LHOK
CBOIAIIMXCS K JTUHEHHBIM https://m.edsoo.ru/7f43bf66
27 Jluneiinoe YpaBHEHHE. Pewienue ypaBHeHui,
CBOJISIIINXCS K JINHEHHBIM
8 KBanparHoe ypaBHenue. Pemenne ypaBaeHuil, bubanoreka [HOK
CBOJIAIINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
29 KBanparHoe ypaBHenue. Pemenne ypaBHeHuil, bubanoreka [HOK
CBOJIAIIUXCS K KBaJIPATHBIM https://m.edsoo.ru/7f43c542
30  bukBajpaTHBIC ypaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43c3d0
31  bukBajpaTHbBIC ypaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43c3d0
32 IIpumeps! pemieHus: ypaBHEHUN TpEThel U

YETBEPTOU CTENEHEN PA3NOKEHUEM HA MHOKUTENH
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IIpumepsl pemieHus: ypaBHEHUN TpeTheil U

33 4eTBEPTON CTENEHEHN pas3IoKEeHUEM Ha MHOKHUTEIH
34  Pemienue ApoOHO-paAIlMOHATBHBIX YpaBHECHHUN EH@],HOTeKa L1OK
ttps://m.edsoo.ru/7f43c9b6
35  Pemenne npoOHO-pallMOHATBHBIX YpaBHEHHN EH@],HOTeKa LIOK
ttps://m.edsoo.ru/7f43c9b6
36 Pemrenune TeKCTOBBIX 3aa4 anredpanyecKum
METOAOM
37 Pemenune TeKCTOBBIX 3aa4 anredpanuecKum
METOJIOM
38 Perienue TeKCTOBBIX 3aa4 anredpanyecKum
METOJIOM
39 KOHTPoanaﬂ paﬁ?Ta 10 TeMe «YpaBHEHMS C
OJHO¥ NepeMeHHOI»
40  VYpaBHeHHE c AByMs EPEMEHHBIMHA U €T0 Tpaduk EH@],PIOTeKa 0K
ttps://m.edsoo.ru/7f43d0b4
41 | YpaBHeHHE C JBYMS IEPEMEHHBIMH U €T0 TpaduK EH@I,HOTeKa LIOK
ttps://m.edsoo.ru/7f43d0b4
42 Cucrema 1Byx JII/IH"eI?IHLIx YPaBHEHUH C IByMs
NEpPEMEHHBIMU U €€ pelleHne
43 Cucrema 1Byx J'II/II-{CI\/'IHBIX YPaBHEHUH C IByMs
TIEPEeMEHHBIMU U €€ peleHne
44 Cucrema 1Byx JII/I}{eI‘/'IHI)IX YPABHEHUM C IByMs
TIEPEMEHHBIMU U €€ peleHne
45 Cucrema 1Byx JII/I}{eI‘/'IHI)IX YPABHEHUM C IByMs
TIEPEMEHHBIMU U €€ peleHne
46 Pemmenue cucreM AByX ypaBHEHUH, OHO U3 bubanoreka LIOK
KOTOPBIX JINHEHHOE, & JAPYroe — BTOPOH CTEIIEHU https://m.edsoo.ru/7f43d23a
47 Pemenue cuctem nByX ypaBHEHHH, OJJHO U3 Bu6immoreka [IOK
KOTOPBIX JINHEWHOE, a APYroe — BTOPOH CTENEeHU https://m.edsoo.ru/7f43d55a
48 Pemenue CHCTEM JIBYX YpaBHEHHUH, OZHO 13
KOTOpPBIX JIMHENHOE, a APYroe — BTOPOU CTENEHH
49 Pemenue cuctem nByX ypaBHEHHH, OJJHO U3

KOTOPBIX JJUHEHHOE, & APYro€ — BTOPOM CTENEHU



https://m.edsoo.ru/7f43c9b6
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I pa(bnqecxaﬂ HUHTCPOPCTALUA CUCTCMBI

50 yYpaBHEHHUH C ABYMSI IEPEMEHHBIMH 1
51 Pemienue TeKCTOBBIX 3324 anreOpanuecKiuM 1
crocooom
52 Perienue TeKCTOBBIX 3324 anredpanyecKiuM 1
crocooom
53 KOHTpOJIbflafl padorta mo Teme «CHucTEMBI 1
YpPaBHEeHUID»
54 YwmcnoBble HEpaBEHCTBA U X CBOMCTBA 1
55 | UucnoBbie HEpaBEHCTBA U UX CBOMCTBA 1 bubmorexa LHOK
https://m.edsoo.ru/7f43ad5a
56 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHOH 1 1 bubmmoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
57 Jluneiinpie HEpaBEHCTBA C OJTHOM TIEPEMEHHON U 1 Bbubanoreka [JOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
58 Jluneitnpie HEpaBEHCTBA C OJTHOM TIEPEMEHHON U 1 bubanoreka [IOK
UX pEIICHUE https://m.edso00.ru/7f43af08
59 Cucremsl JI{/’IHGI\/'IHI)IX HEPABEHCTB C OJIHOMI 1
NIEPEMEHHON U UX PelLleHHe
60 Cucremsl J'II:IHefIHBIX HEPaBEHCTB C OJTHOMI 1
NIEPEMEHHON U UX PelLleHHe
61 Cucremsl J'II:IHefIHBIX HEPaBEHCTB C OJTHOMI 1
MIEPEMEHHON U UX pEIlIeHHE
62 | KsampaTHble HEpaBEHCTBA U UX PEIICHHUE 1 BH6H,HOTeKa LIOK
https://m.edso0o.ru/7f43b098
63 | KsampaTHbple HepaBEeHCTBA U UX PEIICHHUE 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f43b21e
64  KBaaparHble HEpaBEHCTBA U HX pEILICHHE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b5a2
65 | KsajparHble HEpaBEHCTBA U MX pelICHHE 1
66 | KsajparHble HEpaBEHCTBA U MX pElICHHE 1
67 I'paduueckast uHTEpPIPETAILIUS HEPABEHCTB U 1 bu6mmotexa [IOK

CHUCTEM HEPABCHCTB C ABYM NICPEMECHHBIMU

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
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I pa(bnqecx(aﬂ HUHTCPHOPCTALUA HCPABCHCTB U

68 CHCTEM HEPABEHCTB C IBYMS MTEPEMEHHBIMU
69  Kourpoasnas pagora no teme «HepaBeHncTBa»
70  TloHsTHe YUCIIOBOI MOCIEIOBATEILHOCTH bubmorexa [IOK
: https://m.edsoo.ru/743e6c6
71 3ajaHue Mocie0BaTeIbHOCTH PEKYPPEHTHOM bubnunoreka [JOK
bopmyoit u popMyIoit n-ro wieHa https://m.edsoo.ru/7f43ebda
72 | Apudmerndeckas ¥ reoMeTpUIecKas IPOrpeccuu bubmorexa [IOK
P P porp https://m.edsoo.ru/7f43ed7e
73 | Apudmerndeckas u reOMeTpUIeCcKas IPOrPECcCHU bubmorexa [IOK
p P porp https://m.edsoo.ru/7f43f3b4
74 reomexprtacexoit nporpecent cyn epasi BuGaorexa IOK
P porp Y p https://m.edsoo.ru/7f43f58a
YJICHOB
75 reomexpimacesoit nporpecon s nepasn Bufimiorexa LIOK
P porp > M P https://m.edsoo.ru/7f43ef2c
YIIEHOB
76 Sz:zihéinzllg;%;ﬂne H(?raggg)nl\;lﬂcw;e;l;o Een BEIX N buGmorexa LOK
P porp Y p https://m.edsoo.ru/7f43f0c6
YIEHOB
77 (r);gihé?;g;%;n; eralégg/ll\;eiﬂ‘;f;i:’ Een BBIX N bubmorexa LHOK
p porp e P https://m.edsoo.ru/7f43f72e
YJIEHOB
R BuGaorexa IOK
P porp ¥ p https://m.edsoo.ru/7f43f8a0
YIEHOB
N300paxeHne 4ieHoB apu)METHIECKOH 1
79  TeoMeTpUYecKOl MporpeccHii TOYKaMH Ha
KOOPJIMHATHOM MIIOCKOCTH
N3o0paxenne 4ieHOB apuMeTHIecKor U
80 | reomeTpuueCcKOil MPOrpeccHii TOUKaMu Ha
KOOPJIMHATHOM TJIOCKOCTH
81  JIuHeWHbIH ¥ SKCIOHEHIIUAIBLHBIA POCT
82  CnoxHble MPOLEHTHI bubmmorexa LOK

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

83 CoHBbIE IIPOLIEHTHI
pox https://m.eds00.ru/7f4401a6
84 KonTpoabnas padora mo teme «HucaoBbie Bu6mmoreka LIOK
OC/IEA0BATECIbHOCTI https://m.edsoo.ru/7f440418
IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIIHS
85 3HaHWH. 3amnch, CpaBHEHHE, JESHCTBUS C
JICHCTBUTEIBHBIMH YHUCIIAMH, YUCIIOBAS MPsIMast
86 IToBTOpEHME, 000OIICHIE U CHCTEMATH3AIIHS
3HaHu#. [IpOLeHThI, OTHOMICHHUS, TPONIOPIIUT
87 [ToBTOpenue, 0600IIeHNE U CHCTEMAaTH3AIINS
3HaHui. OKpyrieHue, NPUOJINKCHHE, OLICHKA
IToBTOpenue, 0000IIEHNE U CHCTEMATU3ALIM
88 3HaHI/IP”E) Pem’eHHe THelKCTOBHx 3a1ay ! Bubmuorexa [JOK
) https://m.edsoo.ru/7f443b12
apuPMeTHIECKIM CITIOCOO0M
TToBTOpenue, 00001IEHNE U CUCTEMATH3ALIMS
89 3HaHI/II71p Pemenne ”II“J;KCTOBI)IX 3a1ay ! Bubmmorexa LJOK
) o https://m.edsoo.ru/7f443cd4
apu(METHYECKUM CIIOCOO0M
IToBTOpenue, 0000IIEHNE U CHCTEMATU3ALIM
90 3H3HI/Ipr PeH;eHMe TII;KCTOBLIX 3a1ay ! Bubmuorexa [JOK
: A https://m.edsoo.ru/7f443fea
apuQMeTHIeCKIM CITIocOO0M
TToBTOpEHuE, 0OOOIIEHNE U CHCTEMATH3ALIHS
91 3HaHHfII) IIpeo0 a3cI)HBaHI/Ie anre0 aI/ILIeCKI/]I_IX bubmorexa [IOK
- 1'peobp p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, I[OHYCTI/IMBIG 3HAUYCHUA
IToBTOopenue, 0000IIEHNE U CUCTEMATH3ALIM
92 3HaHI/II7II) IT e’o6 ascl)lllaaHHe anred anqecmx?x Bubmiorexa TOK
- 11peodp P https://m.edsoo.ru/7f444364
BBIPOKCHUH, TOMYCTUMbIE 3HAYCHUS
TToBTOpEeHuE, 00OOIIEHNE U CHCTEMATH3ALIHS
93 3HaHHfII) IIpeo0 a3cI)HBaHI/Ie anre0 aI/ILIeCKIfX bubmorexa [IOK
- 1'peobp p https://m.edsoo.ru/7f4446f2
BBIpa)KeHI/II/I, ZIOHYCTI/IMBIG 3HAUYCHUA
TToBTOpenue, 00001IEHNE U CUCTEMATH3ALIM
94 3HaHI/H7E) IT e’o6 ascl)lllaaHHe anre0 anqecm?x Bubmiorexa HOK
- 11peodp P https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOMYCTUMbBIE 3HAYCHUS
TToBTOpenue, 00001IEHNE U CUCTEMATU3ALIMS
P a " 1 bu6mmoreka IJOK
95 3HaHu#. OYHKIMU: TOCTPOCHHUE, CBONCTBA

W3YUYEHHBIX QYHKIHHA

https://m.edsoo.ru/7f444c56
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IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIIHS

bubmmoreka [JOK

96  3nanmil. yHKUINH: TOCTPOCHHE, CBOHCTBA 1 https://m.edsoo.ru/7f44444
M3Y4YEHHBIX (QyHKIMHA
e premores 10K
- PYTICIH: TIOCTPOCHHE, https://m.edsoo.ru/7f44516a
U3YYCHHBIX (yHKIUI
o | Lomoree koG L[ Brmorera LOK
- TYRRIMH: HOCTP ’ https://m.edsoo.ru/7f4452e6
M3Y4YEHHBIX (QyHKIUHA
o | Lomopemme sobuenme onroremis | Bnsmorera LOK
P p P https://m.eds00.ru/7f445516
CHCTEM
IToBTOpeHwme, 0000IIeHNEe M CHCTEMATH3AIHS
100  3nanwmii. ['paduyeckoe pemenne ypaBHSHHN U UX 1
CHCTEM
101 HroroBasi KOHTPO/ILHAsI padoTa 1
102 | OO6oOmeHue u cucTeMaTu3anus 3HaHUM 1
OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHU A OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon "
HpoBepsieMoro IIpoBepsiemble NpeIMETHBIE Pe3y/ILTATEI 0CBOCHHs 0CHOBHOI
o0pa3zoBaTeIbHON MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA
pe3yJabTarta
1 Umcna ¥ BEIYUCICHUS
11 BrimonHsATh, coderas yCTHbIE W MUCHMEHHBIE NPUEMBI, apupMETHUECKUE
' JEHCTBUS C PallMOHATBHBIMH YHCIAMU
HaxonuTe 3HaueHHWs 4YHCIOBBIX BBIPAKEHHH, NPUMEHATH Pa3HOOOpa3HbIE
1.2 CrocoObI ¥ IPUEMBI BEIYMCIICHUS 3HAYEHUH IPOOHBIX BBIPAXKESHHA, COIEPKAIINX
OOBIKHOBEHHBIE U JAECATHYHBIE IpOOU
[lepexomuTe OT omHOI (GOpPMBI 3ammcH YHCen K JPyroi (mpeodpa3oBHIBATH
1.3 JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ICCATUYHYIO IPOOh)
14 CpaBHUBATh U YHOPSIIOYMBATH PAIMOHATBHBIC YUCTIA
1.5 OKpyrJIATh YncIa
BrINONHATE NPUKUAKY U OLICHKY pe3yjbTaTa BBIUUCIICHMM, OLEHKY 3HAYCHUM
1.6 YHCJIOBBIX BBIPaKCHUH. BBHIMONHATE JEHCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU
MTOKAa3aTeISIMH
17 [IpuMeHATh PHU3HAKKM JEMMOCTH, PA3JIOKEHHE HAa MHOXKHTEIH HATYPaJbHBIX
qucen
Pemarp mpakTHKO-OpUEHTHUPOBAHHBIE 3aJadd, CBS3aHHBIE C OTHOIICHHUEM
18 BEJHUH, NPOTIOPUMOHATBHOCTBIO BEMHIHH, NPOLEHTAMH, HHTEPHPETHPOBATH
pe3ybTaThl pEeUICHU 3a/ja4u ¢ y4ETOM OTPaHUYCHUH, CBI3aHHBIX CO CBOHCTBaMU
paccMaTpuBaeMBbIX OOBEKTOB
2 Anrebpandeckue BoIpaKESHUS
21 Hcnonb3oBaTh anredpanyecKyto TEPMHUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSTE €€ B
' IIPOIIECCE OCBOCHUS yUeOHOTO MaTepuala
99 HaxonuTth 3Ha4YeHHsi OYKBEHHBIX BBIPAXKCHWH TPH 3aJaHHBIX 3HAUYCHHAX
IIePEeMEHHBIX
23 BrimonHATE MpeoOpa3oBaHus [EJIO0r0 BHIPAKEHUS B MHOTOWIEH MPHUBEICHUEM
' MMOTOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK
24 BemonmHAT, yMHOXEHHWE OJHOWIEHa HAa MHOTOWIEH W MHOTOWICHAa Ha
' MHOTOWIEH, TIPUMEHSTh (POpMYJIBI KBaJIpaTa CyMMBI M KBapaTa pasHOCTH
OcCylIecTBIATh Pa3OKEHHE MHOTOWICHOB HAa MHOXHTEIN C TOMOUIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOIIEro MHOXWTENS, TPYINIHPOBKH CJaraeMsbix,
MpUMEHEHUs! (OPMYJIT COKPAIEHHOTO YMHOXKEHHUS
26 [IpumensTh MpeoOpazoBaHUsi MHOTOUYJICHOB ZULSL EIICHNS PasTHMHBIX 32712 H3
MaTEeMaTHKH, CMEXHBIX PEJMETOB, U3 PEaJbHOMN MPAKTUKU
97 Ucnonb3oBaTh cBoOiicTBa CTENeHEW C HATypalbHBIMHM IOKAa3aTesIMU IS
' npeoOpa3oBaHysl BEIpRKEHUN
3 VYpaBHEHHS U HEPAaBEHCTBA
Pemate nuHeliHble ypaBHEHHS C OJHOW IEPEMEHHOW, NPUMEHSA IpaBHiIa
3.1 nepexojia OT KCXOJAHOTO YypaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsTs,
SIBJISIETCSI JIU YUCIIO KOPHEM YPaBHEHHUSI
3.2 [Ipumenats rpadudeckne METOAB! MPU PEIICHUH JTUHEWHBIX YPaBHEHHH U WX

CHUCTEM




[lonOupate mnpuMepsl Map YHCEN, SBISIOMUXCS pEIICHHEeM JMHEHHOTO

3.3 yYpaBHEHUS C ABYMSI IEPEMEHHBIMH
CTpouTh B KOOPIWHATHOW IUIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C JABYMS
3.4 [IEPEMEHHBIMY; IONB3YSACh TIpaUKOM, MPUBOAUTH IPUMEPBI  PEIICHUS
YpaBHEHHUS
35 Pemate cuctembl OBYX JMHEHHBIX YpaBHEHHUH C IBYMs NIEPEMEHHBIMH, B TOM
qrcie rpaduuecKu
CocraBiAaTh 1 pemars JUHEHHOE ypaBHEHNE NI CUCTEMY JIMHEWHBIX ypaBHEHUH
3.6 M0 YCJIOBHIO 331a4H, HHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3alau
MOJTYYEeHHBIN pe3yabTaT
4 Koopnunats! u rpaduku. @yHKIuM
Uzo0pakaTb Ha KOOPIAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIHME 3aJaHHBIM
4.1 KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3aIHChIBATh YHCIOBBIE IPOMEXKYTKH
Ha ajareOpanvecKoM SI3BIKE
4.2 OTMedaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH I10 33JaHHBIM KOOPJIHHATaM
4.3 CrtpouTts rpaduku muHeHHBIX QyHKIMH. CTpOouTh TpaduK GYHKIHA Y = [X]
OnuceiBaTh € TIOMOUIBIO (PYHKIHMI HW3BECTHBIC 3aBHCHMOCTH  MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LIEHY, KOJIWYECTBO, CTOMMOCTD,
MIPOU3BOUTEIBHOCTD, BpeMs, 00bEM paboThI
4.5 Haxonute 3HaueHue GyHKIMY 10 3HAUESHUIO e€ apryMeHTa
[loammate rpaduyeckuii crmoco0 TPEACTaBIEHUS W aHamu3a WH(GOpMAInH,
4.6 M3BJICKaTh W MHTEPIPETHPOBATh WHGOPMAIMIO H3 TpaQHUKOB peabHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe/IMeTHbIE Pe3y/IbTATEI 0CBOEHHs 0CHOBHOI
pesyabTaTa 00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
1 Umcna ¥ BBIYUCIICHUS
Hcnonb3oBaTh HaYaIbHBIE IPEACTABICHUS O MHOXKECTBE ACHCTBUTEIILHBIX UUCEI
11 IUIL CPaBHEHUS, OKPYIJIEHHS M BBIYUCICHHUH, M300pakaTb ACHCTBHTEIILHBIE
Yrcia TOYKaMH Ha KOOPJIWHATHOW TPSIMOH
[IpumensaTy mnoHsTHE apUPMETHYECKOTO KBAAPaTHOTO KOPHs, HAXOAUTh
12 KBaJ[paTHBIE KOPHH, UCTIONB3YsI MIPU HEOOXOJMMOCTH KaJbKYJISTOP, BBIIOIHATH
mpeoOpa3oBaHusl BBIPAKCHUH, COJEpXKALIUX KBaJIpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBa KOpHEM
13 Hcnonb3oBaTh 3amucd OONBIIMX M MAJBIX YUCEN C TOMOIIBIO JIECSITUYHBIX
npo0eii u creneneit yucia 10
2 AnreOpandeckue BEIpaKeHHS
21 [IpuMeHsTh MOHATHE CTENEHH C LeNbIM  IOKa3aTelieM,  BBIIOJIHAThH
peoOpa3oBaHus BEIPAKEHHH, COJIEPXKAIIX CTENICHH C ENIbIM TI0Ka3aTelieM
29 BhIMoONHATE TOXKAECTBEHHBIE NMPE0Opa3oBaHMs PAlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IPaBWJI JICHCTBHI HaJ] MHOTOUJICHAMH M alreOpaniecKuMu JIpoOsMu
2.3 PacknanpiBaTe KBaspaTHBIM TPEXUIEH HA MHOXKUTEIN
24 [MpumensTh TipeoOpa3oBaHUsT BBIPAXKESHUH LIS PCIICHHUS PasTMHBIX 33712 U3
MaTeMaTHKH, CMEXHBIX IIPEJIMETOB, H3 PEaJbHOMN MPAKTUKU
3 YpaBHEeHHS U HEPABEHCTBA
31 Pemrate nuHelHBIC, KBalpaTHBIE YPAaBHCHHA 1 DalMOHANILHBIC ypaBHEHN,
CBOJISIIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUH ¢ JABYMSI IEPEMEHHBIMH




3.2

3.3

3.4

[IpoBoauTk mpocTelime uccaeaoBaHus ypaBHEHUN U CUCTEM YPaBHEHUI, B TOM
YHCIIe C MPUMEHEHUEM IpaMueCKUX NPECTaBIeHUH (YCTaHABINBATh, HMECT JIU
YpaBHEHHE WM CHUCTEMa YpPaBHEHHI DPEIIeHHUs, €CIH HWMEET, TO CKOJBbKO, U
rpouee)

[lepexonuTs OT crTOBeCHOH (HOPMYITUPOBKH 33/1a4H K €€ anre0pandecKoi MOAeI!
C TOMOIIBID COCTAaBJICHHUS YpPaBHEHUS WIH CHCTEMBl  YpaBHEHUM,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4d TOJyYEHHBIN
pe3ynbTaT

[IpuMeHATh CBOMCTBa YMCIOBBIX HEPABEHCTB Ui CPaBHEHHSA, OIICHKH, PEIIaTh
JIMHEIHbIE HEpPaBEHCTBA C OJIHOM NEPEeMEHHOM M WX CHUCTEMBI, JaBaTh
rpa@UUYecKyr0 WLUTIOCTPAIUI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB

DyHKIUU

4.1

4.2

9 KJIACC

Kon
NMpoBEPsIEMOro
pe3yJbTaTa

[lonuMate ¥ WCHONB30BaTh (DYHKIMOHAIBHBIC TOHATHUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAYCHHS), OTPEAEIATh 3HaUeHHe (PYHKIUHU MO 3HAYCHHUIO
apryMeHTa, OTPENENATh CBOMCTBA PYHKITHH 10 e€ TpaduKy

CtpouTh TpaduKu dJeMEHTapHBIX (YHKIIHA BAA!
y=k/x, y=x*y=x%y=X|, onUcChIBaTh CBOWCTBA YHCIOBON (PYHKIHH MO €&

rpaduKy

IIpoBepsieMble npegMeTHbIE Pe3y/JIbTAThl 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbI OCHOBHOI'0 0011ero 00pa3oBaHus

1

Yuciia ¥ BEIYUCICHUS

1.1

CpaBHUBaTh U YIOPSIOUYMBATh PallMOHATIBHBIE M HPPALIMOHAIbHBIE YHCIIA

1.2

1.3

14

BeimonusaTe apudmMeTHyeckue ASHCTBUS C PallMOHANEHBIMU YMCIIAMH, COYETAast
YCTHBIE U TUCBMEHHBIE IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C UPPALMOHAIBHBIMU
4YUCIAMU

HaXO)_II/ITI) 3HAYCHUS CTEIICHEH C OCJIBIMHU IMOKAa3aTCIIsAMAU U KOpHeﬁ, BBIYUCJIATD
SHA4YCHUS YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

OKpyrJiaTh JEUCTBUTENBHBIE 4YHCIA, BBINONHATH NPUKHIKY pe3yiabTaTa
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKEHUI

2.1

YpaBHEHHUsI U HEPABEHCTBA

Pewiate nuHelHbIE U KBAaJpaTHBIE YPaBHEHUS, YPABHEHHUSI, CBOASIINECS K HUM,
MPOCTeIne TPOOHO-paIlMOHAIbHBIC YPABHEHUS

2.2

Pemate cucreMbl ABYyX JIMHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SIBISIETCS JINHEHHBIM

2.3

Pemath TeKCTOBBIC 3ajjauM  areOpaviuecKdM CIIOCOOOM C  MOMOIIBIO
COCTAaBJICHHSI YPABHEHUsI HJIM CUCTEMBI IBYX YPABHEHHIA C JIByMs [TEpEMEHHBIMU

2.4

IIpoBoauTE NpoOCTEMIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHHI, B TOM
yuciae € IpUMEHEHHEeM TIpauyecKux  INpelICcTaBlIeHHH  (Hampumep,
YCTaHaBJIMBAaTh, UMEET JIM YpaBHEHUE WM CUCTEMA YPABHEHHUM PELLIEHUs, €CIIU
MMeEET, TO CKOJIBKO)

2.5

2.6

Pemarp nuHEVHbIE HEpaBeHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paKaTh
pElIeHNE HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aITUCBIBATh PELIEHHUE C MTOMOIIBIO
CHUMBOJIOB

Pemats cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJ[paTHOE HEPAaBEHCTBO, HM300pakaTh peIllleHHe CHUCTEMbl HEPAaBEHCTB Ha
YHCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELICHUE C TIOMOILBIO CHMBOJIOB




2.7

Hcnons3oBath HCPAaBCHCTBA IIPU PCHICHUU PA3JIMYHBIX 3aaa4

3 OyHKIMK
Pacno3naBate (yHKUIMM HU3ydeHHBIX BUAOB. Iloka3bIBaTh CXEeMaTH4ECKH

31 pacroioxeHne Ha KOOPAWHATHOW TIIOCKOCTU rpadukoB GyHKUMK Buaa: y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HaueHHH KOI()(HUIMEHTOB,
OTIMCHIBATh CBOMCTBA (PYHKITHI

32 IToka3piBaTh CXEMAaTHUYECKH pPAcCIOJOXKEHWE Ha KOOPAMHATHOM ILIOCKOCTH
rpadukoB hyHKIMI BUIa y = VX, y = [X| 1 onuchIBaTh CBOMCTBA (pyHKITHI

33 Crpouts u M300pakaTh CXeMaTHUECKH Tpa(uKu KBaIpaTHYHBIX (YHKIHH,
OMKCHIBATh CBOMCTBA KBAIPaTUUHBIX (DYHKIHH 1O UX rpaduKam

34 Pacno3naBaTte KBazpatnuHyro (GYHKUIUIO 1O (QopMyiie, IPUBOIUTH NPUMEPHI
KBaJpaTHYHBIX QYHKLIUH U3 peanbHON )KU3HHU, (QU3HUKH, TEOMETPUH

4 ApudmeTrrueckasi 1 reOMETpUUECKasi MPOrPEcCUu

41 PacriozHaBath apupMETHUECKYIO U TEOMETPUUECKYI0 MPOTrPECCHH MPU pa3HBIX
croco0ax 3aJaHusl

492 BEHIMONHATS ~ BBIYMCIIEHUS C  HCIONB30BaHWEM  GOpMyl N-ro  4iieHa
apuMeTHYECKOH 1 TEOMETPUIECKOH MPOrPeCcCHid, CYMMBI IIEPBHIX N YJICHOB

43 N300paxaTh YieHBl TIOCIEAOBATEIbHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH
Pemath 3a1aun, CBsI3aHHBIE C YUCIOBBIMHU ITOCIIEI0BATENBHOCTIMH, B TOM YHCTIE

4.4 3a/la4il U3 PeabHOW KHU3HH (C WCIIOJNIb30BaHUEM KalbKYISATOpa, IHU(PPOBBIX

TEXHOJIOTHi)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUSA
1 Uucna v BBIYMCIEHUS
JpoOu 0OBIKHOBEHHBIE U ACCATHYHBIE, IEPEXOA OT OAHON (OPMBI 3amucH ApPoOer K
11 apyroid. IloHsATHe panMOHAIBHOTO 4YHCA, 3alUCh, CPaBHEHUE, YIOPSAIOYHBAHHUE
panrOHATIbHBIX YUCET
12 Apudmerndeckne ASHCTBUS ¢ pallMOHATLHBIME YHCIIaMU. Penrenne 3amaq u3 pearbHoi
NPaKTUKW HA YacTH, Ha APOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeNeM: OllpeaesieHue, IpeoOpa3oBaHNe BEIPAKEHUN Ha
OCHOBE OTIPEIeNICHHsI, 3aIUCh OOJIBIINX YHCEI
14 [IponenTs1, 3amuch MPOLEHTOB B BUAE ApoOU U ApoOH B BUJIC IPOLICHTOB. Tpu
OCHOBHBIE 33J1a41 Ha MPOLIEHTHI, pELIeHNE 3a7jau U3 pealbHON NPaKTUKU
1.5 [TpuMeHeHue NPU3HAKOB JISIMMOCTH, Pa3JIOKEHHE HA MHOXKUTENH HATYPaJIbHBIX YHCET
1.6 PeanipHble 3aBHCUMOCTH, B TOM YHCJIE MIpAMasi B 00paTHAst NPOMOPIUOHAIEHOCTH
2 Anrebpandeckre BbIpaKCHUS
21 IlepeMeHHBIE, YNCIOBOE 3HAYCHUE BBIPAXKEHUS C IEPEMEHHOM. J[omyCcTUMBIE 3HAaUECHHUS
MePEeMEHHBIX
29 [IpencraBienue 3aBUCHMOCTH MEX]Ty BETHYMHAMH B BHJIE (GOPMYIIbl. Beraucnenus mno
hopmyam
2.3 [TpeoOpazoBanme OYKBEHHBIX BHIPAKCHUH, TOXKAESCTBEHHO PaBHBIC BHIPAKCHUS
2.4 CBoiicTBa cTENeHH ¢ HaTYpaJIbHBIM IIOKa3aTeIeM
25 Opnownensl W MHOrouieHsl. CremeHb MHorowieHa. CroxeHHe, BBIYUTAHUE,
YMHOXEHHE MHOTOUYJICHOB
26 DopMyIIbl COKPALIEHHOIO YMHOXKEHUS: KBaIpaT CyMMBI M KBaapaT pazHocTu. PopMyna
PasHOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKHTEIHN
3 YpaBHeHuUsI
31 VYpaBHeHHe, KOpPEHBb YPaBHEHHs,  TpaBhia npeoOpa3oBaHus  ypaBHEHHS,
PaBHOCHJILHOCTD YPaBHEHUH
32 JIuneiinoe YPaBHEHHE ¢ oI[HOIZI MIEPEMEHHOM, YHMCII0O KOPHEHN JIMHEHHOIO ypaBHEHUS,
pelIeHNe JIMHEHHBIX YpaBHEHUH
33 COCTaBJ'IteI/Ie YpaBHEHUH 110 YCIOBUIO 3a/1auu. Perenne TeKCTOBBIX 3a1a4 € IIOMOLIBIO
ypaBHEHUI
3.4 JluneiiHOE ypaBHEHUE C ABYMsI IEPEMEHHBIMHU U €ro rpaduk
CucremMa OBYX JHMHEHHBIX ypaBHEHUH C IBYMSI NEpeMEHHbIMU. PemieHue cucrem
35 ypaBHEHHUH CIOCOOOM TMOJICTAHOBKH. [IprMephI peleHus TEKCTOBBIX 33/1a4 C TTIOMOIIBIO
CUCTEM YPAaBHEHMI
4 Koopnunatet u rpaduku. @yHKIuN
4.1 Koopaunara Touku Ha npsmMoit
4.2 YucnoBble MPOMEXYTKH. PaccTosiHue MeX Ay IBYMs TOUKaMH KOOPJAMHATHOM MpsIMON
43 Hp}IMoyFOJ'II)Hle cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpAMHATA TOUYKH Ha
KOOPJMHATHOM IIIOCKOCTH
44 IIpumepsr FPa(bHKOB, 3ajaHHbIX  (opMmynamu. YUrteHune rpadUKOB  peasbHBIX
3aBHUCHMOCTEH
4.5 [onstue pynkuuu. ['paduk Gynkmu. CrolicTBa QyHKINH
4.6 Jluneiinas ¢ynkuus, e€ rpaduk. ['padux pyskmm y = [X|
4.7 ['paduueckoe perieHre TMHEHHBIX YPaBHEHUI 1 CUCTEM JIMHEHHBIX ypaBHEHUH




8 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT cO/IePKAHMS
1 Uwncrna 1 BEIYHCICHHS
11 Ksanparueiii koperb u3 uucia. [lonsatne o0 mppannoHaAIBPHOM YHCHe. JlecITHIHbBIE
NpUOTMKEHHS HPPALMOHATBHBIX YUCET
12 CpoiictBa apu¢MeTHYeCKUX KBaJpaTHBIX KOpPHEH W UX IPUMEHEHHE K
npeoOpa3oBaHMIO YHCIOBBIX BRIPAKEHUH U BHIYMCICHUAM. [IeficTBUTEIbHbIC YHCIa
13 CreneHs C LenbIM OKa3zaTeneM U e€ cBoricTBa. CTaHgapTHAs 3alKCh YMCIIa
2 Anrebpandeckre BbIPaXKECHUS
2.1 KBagpaTHslil TpEXuieH, pa3ioKeHUE KBaAPATHOTO TPEXWICHA HA MHOXHTEIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOHMCTBO ajre0panveckoi apoou
2.3 CrnoxeHue, BEIUNTaHNE, YMHOXKEHHE, JIEIEHNE anre0pandecKux apodei
2.4 PammoHansHBIC BRIpOKCHHS B X TIPE0Opa30BaHIE
3 YpaBHeHHS U HEPABEHCTBA
3.1 KBagpaTtHoe ypaBHeHue, GopMyna KOpHEl KBaapaTHOTO ypaBHeHus. Teopema Buera
3.2 Peuienune ypaBHEHUN, CBOIAIIUXCA K TUMHEHHBIM U KBaJPaTHBIM
3.3 [Mpocreiimue qpoOHO-pallOHATEHBIE YPABHEHUS
I'padmueckas unTEprpeTanys ypaBHeHUH ¢ IByMs IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
3.4 YPABHEHUN C JBYMs II€pEMEHHBIMU. I[IpuMephl peleHus CHUCTEM HEIUHEWHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
3.5 Pernienne TeKCTOBBIX 3aa4 aJireOpanuecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMeHHOM
3.8 PaBHOCHIILHOCTH HEpaBEHCTB
3.9 JluneiiHbIe HepaBeHCTBA C OAHOHN TIEPEMEHHOM
3.10 CucreMbl TMHEWHBIX HEPABEHCTB C OJHOM IMEPeMEeHHOM
4 OyHKIHMN
41 [lonatne ¢ynkunu. OOMacTb oONpeneseHUss W MHOXKECTBO 3HAYCHUH (DYHKIHH.
CriocoOsI 3ananust pyHKIMI
4.2 I'paduk pynkimu. Urenue cBOHCTB pyHKIMH 10 e€ rpaduky
4.3 IIpumeps! rpadukoB (HYHKIHIA, OTPAKAIONINX PeaTbHBIE MPOIECCH
44 OyHKIMH, ONMCHIBAIOIINE MPIMYIO U 00paTHYIO POMOPIHOHATBHBIE 3aBUCHMOCTH, UX
rpaduku
4.5 OyHKIMU y =x? y = x°
4.6 Oyukuun y = Vx, Y = |x|
4.7 I'paduueckoe penieHne ypaBHEHHI 1 CUCTEM YpaBHEHHN
9 KJIACC
Kon IIpoBepsieMBblii 3J1eMEHT COIePKAHUS
1 Umcna ¥ BEIYUCIICHUS
11 PanmonanbHble yKcna, WppaUoOHaTbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIEC IECSTHYHBIC
Jpobu
MHOKeCTBO JIeHCTBUTENBHBIX YHWCEN, JCHCTBHTENILHBIE 4YKCIa Kak OECKOHEYHBbIe
1.2 JeCATUYHbIe JpoOHW. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
JeHCTBUTEIBHBIX YUCET U KOOPAMHATHON npsiMoil. CpaBHEHHE ACHCTBUTENbHBIX YHCET
13 Apudmernueckue AeHCTBHSA C IeHCTBUTEIBLHBIMHI YHCIAMHU




I/I3MepeHI/I$I, HpI/I6J'II/I)KeHI/I$I, OLICHKU. PaBMepLI 00BEKTOB OKpYXaromero Mupa,
AJATCIIBHOCTD MPOILECCOB B OKPYIKAIOMICM MHUPC. HpI/I6J'II/DKéHHOC 3HAYCHHUC BCIMYMHEI,

14 TOYHOCTHh mpuOmIKeHus. OkpyrieHne uncen. [lpukuaka © OIEHKa pPe3yIbTaToB
BBIYMCIICHUN
2 YpaBHEHHS U HEPABEHCTBA
2.1 YpaBHEHHUS C OJHON IIEPEMEHHOMN
2.2 JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAIIUXCS K JTMHEHHBIM
2.3 KBagpaTtHoe ypaBHenue. Penienue ypaBHeHUH, CBOSIINXCS K KBAPATHBIM
24 BI/IKBaI[pflTHOG ypaBHeHue. [lpumepsl perieHus ypaBHEHUH TpeTbed U 4eTBEPTOM
CTEIIeHEeH Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue npoOHO-paioHaIbHBIX YPABHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHE C JBYMSI IEPEMEHHBIME U €T0 Tpaduk
2.8 Pemienue cuctem IByX TUHEHHBIX YpaBHEHUH ¢ ABYMsI IEpEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOH
CTETICHH
2.10 I'paduueckasi ”HTEpHIpeTaIHsi CHCTEMBI YPaBHEHHH € IByMsl IEPEMEHHBIMU
2.11 Pemenue TekCTOBBIX 33714 alreOpandeckuM crocooom
2.12 UrcnoBple HEpAaBEHCTBA U MX CBOMCTBA
2.13 Pemenne nmHEHHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM
2.14 Pemenwne cuctem JTMHEWHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOM
2.15 KBanpatarie HepaBeHCTBa
2.16 I'paduueckasi ”HTepHIpeTaIHsi HEPABEHCTB M CHCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU
3 OyHKIMH
31 Keagpatnunast ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabGorna, KOOpIWMHATHI BEPIIMHBI
mapaboIbl, 0Cb CHMMETPHH apaboITbl
3.2 I'pacduku dynkiwmii y=kx, y=kx+b u ux cBoiicta
3.3 I'paduku dynkiwmii y=k/X, y = x° u ux cBoiictBa
3.4 I'paduku hyHKINH , U UX CBOMCTBA
4 UrcnoBble MOCIeI0BATEILHOCTH
41 Omnpenenenne M CHOCOOBI  3aJaHMsl YHMCIIOBBIX IIOCJIEOBATENbHOCTEH. 3amaHue
MOCJIe/IOBATEILHOCTH PEKYPPEHTHOH GopMyiiol 1 Gopmyoi N-ro uieHa
492 Apudmernyeckas mporpeccus. GopMyssl N-ro 4WieHa apUPMETHUIECKOW MpPOTPECcCHH,
CYMMBI IIEPBBIX N WICHOB
43 I'eomerpuyeckass mporpeccus. dopMmynbl N-ro 4ieHa TEOMETPHUUECKOW MPOTPECCHH,
CYMMBI IIEPBBIX N WIEHOB
44 NzobpakeHne 4ieHOB apu(PMETHUECKOW M TeOMETPHUUECKOW IMPOrpeccHuil TOYKaMH Ha
KOOPAMHATHOH INIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHUUAIbHBIA POCT
45 Cio>XHbI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMUSA

Kon
MpoBepPseMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHHUS K NMPeIMETHBIM Pe3y/JbTaTaM 0CBOEHHUS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI OCHOBHOTO 001IEro 00pa3oBaHus
Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATUSMU: MHOXECTBO, MOAMHOXKECTBO, ONEpallid HaL
MHOJKECTBAaMH; YMEHHUE OIEPUPOBATh MOHATUSIMU: Tpad, CBA3HKIN rpad, 1epeBo,
[IUKJI, TPUMEHATh MX TPU PEIICHHH 33/1a4; YMEHHE HUCTOIh30BaTh rpadudecKoe
MIPEICTABICHUE MHOKECTB JIJIsl ONMUCAHUS PEAbHBIX MPOIECCOB U SIBJICHUM, IpU
pEIICHUY 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMmeHue onepupoBaTh HOHSTUSMH:  OINPEIEIEHHUE, aKCuoMa, TEOopeEMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PACIO3HABaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUA,
MPUBOJUTH IMPUMEPHI U KOHTPIPUMEPHL, CTPOUThH BBICKA3bIBAHUS M OTPHULIAHUSA
BBICKa3bIBaHUM

YMeHne onepupoBaTh MOHATHSIMU: HATYpaJbHOE YHCIO, IPOCTOE M COCTaBHOE
YHCII0, JEIUMOCTh HAaTypalIbHBIX YHCEN, MPU3HAKHU JEJIMMOCTH, LEJ0e YUCIIO,
MOJIyYJb YMCIIa, OOBIKHOBEHHAsI APOOb M AecATHYHAs IpoOb, CTAaHOAPTHBIN BUI
YHca, PalUoOHAIbHOE YHCIIO, HUPPALMOHAIBHOE 4YHCIO, apu(MeTHYeCKHi
KBaJIpaTHBIM KOPEHb; YMEHHE BBINOIHATH JAECUCTBUS C YMCIAMHU, CPaBHUBATh U
YHOPSIIOYMBATh YHUCNA, MPEACTaBIATh 4YHCIA HAa KOOPAMHATHOW MPAMOI,
OKPYTJIATh YUCIIA; YMECHUE JeNIaTh IPUKUIKY M OLICHKY Pe3yJIbTaTa BbIYMCICHUN

YMeHne oOmnepupoBaTh MOHSATHUSMH: CTENEHb C [EJNBIM  IIOKa3aTeseM,
apuMeTHYecKril KBaJpaTHBIII KOpEHb, MHOTOWIEH, ainreOpamdeckas ApoOs,
TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHH OOJbIIe €IMHUIBI;
YMEHHE BBIOIHATE Pacu€Thl 1Mo (hopmMyiaM, mpeoOpa3oBaHMs IENbIX, TPOOHO-
PaLMOHATBHBIX BRIPAKCHUH M BEIPAKEHUH ¢ KOPHAMH, Pa3JIOKeHHE MHOTOYICHA
Ha MHOXKHTEIH, B TOM YKCJIE€ C UCTIOIB30BaHUEM (GOPMYIT Pa3HOCTH KBaJPaTOB U
KBaJipaTa CyMMBI ¥ pa3HOCTH

YMeHHe OonepupoBaTh MOHSATUSMH: YHACIOBOE PABEHCTBO, YPAaBHEHHE C OJHOMI
MIEPEMEHHON, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHHE
pelaTh JTMHEeHHbIE U KBaApaTHbIE YpaBHEHHUS, APOOHO-pAllMOHAIbHbIE YPABHEHHS
C OJHOM IIEpEMEHHOH, CUCTEMBI JBYX JIMHEWHBIX YpaBHECHMU, JIMHEHHbIE
HEPaBEHCTBA M X CUCTEMBI, KBaJIpaTHbIE H JPOOHO-paIlMOHATIbHBIE HEPABEHCTBA
C OJTHOM MEPEMEHHO, B TOM YHCIIE TIPU PEIICHUH 3a/1a4 U3 IPYTHX IPEIMETOB U
[IPaKTUYECKUX 337a4; YMEHUE MCIOJb30BaTh KOOPAMHATHYIO IPSIMYI H
KOOPAMHATHYIO TUIOCKOCTh JUIsI M300payKeHUs PEelIeHN YpaBHEHNH, HEPABEHCTB
U CHCTEM

YMeHue onepupoBaTh NOHATHAMU: QyHKUUS, rpaduk QyHKUNU, HyTU QYHKIHIH,
NPOMEXYTKM 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMs, YObIBaHMS,
HauOoJblliee W HAaWMCEHbIIeEe 3HAYCHUS (YHKIMH; YMEHHE OIEpPHUPOBAThH
MOHSATHSMU: TIpsiMasi IPOTIOPIUOHAIBLHOCTb, JIMHEHHAS (YHKIMSI, KBaJApaTHIHAs
¢yHkuus, obpaTHas NPONOPLHMOHAIBHOCTH, Napaboja, TuIepOoia; yMEHHE
cTpouTh rpaduku QyHKUUH, UCTIONB30BaTh rpauKu Ui ONpPEAEICHUs] CBOMCTB
TIPOIIECCOB M 3aBUCUMOCTEH, JIUIs PEIIEHUS 3a/1a4 U3 APYTUX yUEOHBIX IPEIMETOB
W peajbHOH KHM3HM; YMEHHE BBIpaXaThb (OpMyJIaMH 3aBHCUMOCTH MEXKIY
BEIMYMHAMU

YMeHne onepupoBaTh MOHSATHUSAMH: IIOCIENOBATEIbHOCTh, apu(mMeTHuecKkas u
reoMeTpHuYecKas MIPOTPECCHH; yMEHHe WCIIOJIB30BaTh CBOiicTBa
MOCIIeI0BATENbHOCTEH, (POPMYITBI CYMMBI M OOIIIETO YieHa MPHU PEelIeHUH 3ajad,
B TOM YHCJIE 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PEATbHON )KU3HU




YMeHue perath 3a/1a4i Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOIICHTHI, TOJU U YaCTH,
JIBUKCHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH ITOKYITOK U YCITYT, HAJIOTH, 3aJIa4YH
n3 o0jacTh yIpaBlIeHWS IIMYHBIMH W CEMEWHBIMH (DUHAHCAMW); yMEHHE
COCTABIISATh BBIPAXKCHUSI, YPaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO
3a/la4y¥, MCCICOBATh TOJIYYCHHOE PCEIICHHE M OICHHBATH MPaBAOINOI00HOCTH
MOJYYECHHBIX PE3YJIbTATOB

YMeHue omnepupoBarh MOHATHSIMH: (GUTYpa, TOUYKA, OTPE30K, MpsMas, Jyd,
JoMaHas, yroll, MHOTOYTOJILHUK, TpPEYrOJIbHUK, pPAaBHOOCAPCHHBIH WU
PaBHOCTOPOHHUU TPEYTOJbHHUKH, TNPSIMOYTOJbHBIA TPEYTrOJIbHUK, MEIuaHa,
OHMCceKTpuca W BBICOTA TPEYTOJIBHHUKA, YETHIPEXYTOJBHUK, IMapajlIeorpaMM,
pOMO, TPSIMOYTOJILHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYypaMH; YMEHHE pelarh 3ajad, B TOM
YuClie W3 MOBCEJHECBHON KU3HU, HA HAXOXKICHHE T'C€OMETPUYCCKHUX BEIUYHH C
MPUMEHEHHUEM H3YYeHHBIX CBOUCTB (hUTyp 1 (hakToB

10

11
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YMeHHe ~ omepupoBaTh  TMOHATHSIMH:  PaBEHCTBO  (UTYp,  pPaBEHCTBO
TPEYroJbHUKOB; NapaJlIeIbHOCTh U NEPHIEHIUKYIISIPHOCTD MPSIMBIX, YTOJI MEXIY
IPSAMBIMH, NIEPIIEHAMKYJISP, HAKIOHHAs, MpoeKuus, noxodue ¢uryp, momoOHsIe
TPEYTOJIbHUKH, CHMMETPUS OTHOCHTEIbHO TOYKH M TPSMOW; yMEHHe
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M mozobue ¢Guryp, mapauiedbHOCTh U
NEePIEHIUKYISIPHOCTD NMPSIMBIX B OKPY>KAIOLIIEM MHpPE

YMeHre onepupoBaTh MOHATHAMMU: IJIMHA, PACCTOSHHE, Yoyl (BEIWYMHA YIia,
CHHYC ¥ KOCHUHYC yIJla TPEYTOJbHUKA), TUIOMIAh; YMEHUE OIICHUBATH pa3Mephl
NpPEMETOB U OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHHE NMPUMEHSTH (HOpMYIIbI
nepuMeTpa M IUIOLaJyd MHOTOYTOJIbHHKOB, AJIMHBI OKPY)KHOCTH M IUIOIIAAN
Kpyra, oObeMa MpsIMOYIOJIBHOTO TMapajuieNieNHUNeaa; YMEHUE MPUMEHSATh
IMPU3HAKKU PAaBCHCTBA TPEYTr'OJILHHUKOB, TCOPEMY O CyMME YIJIOB TPCYrOJIbHUKA,
teopemy lludaropa, TpuroHoMeTprUUECKUE COOTHOIIECHUS AJIs1 BBIYMCIICHUS UINH,
paccTosiHU, mIomanen

YMmenue uzo0paxars IIOCKHE (QGUTYPHl U UX KOMOWHAITUH, TIPOCTPAHCTBEHHBIC

¢Gurypel OT pyKd, C MOMOILIBI YEPTENKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB M0 TEKCTOBOMY WJIM CUMBOJILHOMY OITMCAHUIO

13

YMeHHe OIepupoBaTh IOHATUSMU: IIPSAMOYIOJIbHAsE CHCTEMa KOOpAMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEEHUE BEKTOPA HA YUCIIO,
CKaJLIPHOE IIPOU3BEACHHE BEKTOPOB; YMEHHME MCIIOIb30BATh BEKTOPBl U
KOOPJAMHATHI JUJISl IPEJICTABICHUS JAHHBIX U pEUIEHUs 3a7ad, B TOM 4YHCIIE U3
JIPYTUX YYeOHBIX MPEAMETOB U PeaTbHON KU3HH

14

15

YMeHue onepupoBaTh MOHATHSAMH: CTOJOUKOBBIE M KPYIOBBIC JIHArpaMMBbI,
TaONUIIBI, cpeaHee apudMETHYECKoe, MeuaHa, HauOoJNbIIee U HAWMEHbIIEe
3HAYCHUS, pa3Max YMCIIOBOro Habopa; yMEHHE M3BJICKATh, HHTEPIPETUPOBATh U
npeoOpa3oBbiBaTh MHGOPMAIIMIO, TMPEACTABICHHYI0 B TaONMIIax ¥ Ha
Jimarpammax, OTPaKarolyr0 CBOMNCTBA M XapaKTEPUCTUKHU PealIbHBIX MTPOIIECCOB U
SIBJICHUH; YMCHUE PACIO3HABATh H3MEHUYMBBIC BEJIMUMHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh NOHITHUAMU: CITyYalHBINA ONBIT (CITy4aiiHbIM SKCIIEPUMEHT),
3lIEMEHTapHOE COOBITHE (IEMEHTAPHBI UCXO0) CIIy4aiHOTO OIBITA, CIy4aiHOe
COOBITHE, BEPOSTHOCTh COOBITHSI, YMEHHE HAXOJIUTh BEPOSTHOCTH CITyYaiHBIX
COOBITHI B OIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;, YMEHUE
pemiath 3aJadud METOAOM OPraHW30BaHHOTO IMepedopa M C HCHOIb30BAHHEM
MpaBWjia YMHOXKEHUS; YMEHHE OILEHMBATh BEPOSITHOCTH PEATBHBIX COOBITHHA U
SABJIEHUI, TMOHWMATh pOJb TPAKTHYECKH JOCTOBEPHBIX W MAaJIOBEPOSTHBIX
COOBITUM B OKpYXallleM MHpE M B JKH3HH; 3HAKOMCTBO C MOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET H €T0 POJIbIO B
MacCCOBBIX SIBJICHHSIX
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YMeHnne BBIOMpaATh TOIXOSANTAN W3YYCHHBIH METOH IS PEIICHHS 3a1add,
MIPUBOJIUTHh NPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJAE U KU3HH,




pacro3HaBaTh MPOSIBICHUE 3aKOHOB MATEMaTUKU B MCKYCCTBE, OIKCHIBATh
OTHENbHBIC BBIAAIONIMECS PE3YNbTaThl, IMOJIYYCHHbIE B XOAE pPa3BUTHUA
MaTeMaTHKH KaK HayKH, PUBOJUTH IPUMEPHl MATEMaTHYECKUX OTKPBITUH U MX
aBTOPOB B OT€UECTBEHHON U BCEMUPHOU UCTOPUU




IHEPEYEHD 3JIEMEHTOB COJAEP)KAHMS, IIPOBEPSEMBIX HA OI'D ITIO

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMeHT cO/IePKAHMS
1 Umcna ¥ BEIYUCIICHUS
11 HatypanbHbie u nenbie uncna. [Ipu3Haku AeTMMOCTH HEJIBIX YHCEI
1.2 OOBIKHOBEHHBIC B IECITHYHBIC IPOOH, IPOIICHTHI, 0CCKOHETHBIE TEPHUOTNICCKIE TPOOH
1.3 Panmonansabie uncia. ApupMeTHIECKre Oepalliy ¢ PallHOHATHLHBIMHA YHUCITAMH
14 JeficTBuTebHBIC YUCTA. APHPMETHICCKUE OTIepaIlii C TeHCTBUTEILHBIMHI YHCIaMHU
15 HpI/I6J'II/I)KéI-£HBIe BBIYHCIICHUS, TIPaBHUJIa OKPYTJICHHUS, IPUKHUIKA U OIIEHKa pe3yibTara
BBIYHCIICHHUN
2 Ajredpandeckue BbIPaKCHHUS
2.1 BykBeHHbIe BhIpaKeHUs (BBIPAKESHHS C TIEPEMEHHBIMH )
29 Crenens ¢ menbM mokazateneM. CTeneHb C panroOHAIBFHBIM MoKazareneM. CBOWCTBa
CTETIeH!
2.3 MHoro4sIeHbI
24 Anrebpandeckast poOb
25 ApudmeTrrueckuii KOpCHB HaTypanbHOW creneHd. JleHWCTBUS ¢ apupMETHYECKUMU
KOPHSIMH HATyPaJIbHOH CTENeHH
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 Lenbie U poOHO-palMoHabHbIE YpaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie 1 qpoOHO-paIMOHANBHBIC HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABESHCTB
3.3 Perrenne TekcTOBBIX 3a1a4
4 UmcnoBble MOCIEI0BATENBHOCTH
4.1 ITocmemoBaTeILHOCTH, CIIOCOORI 3a0aHUs TOCIEA0BATEILHOCTEH
4.2 Apudmernyeckas 1 reoMeTprudeckas nporpeccuu. Gopmysa CI0KHBIX MPOIIEHTOB
5 OyHKIUN
Oynknus, cnocoosl 3aganus QyHkouu. I'padux Gyrkmouu. O6nacts onpeneneHus u
51 MHOeCTBO 3HadeHnd QyHknuu. Hymu dynkmun. [IpomexxyTkun 3HAKOIIOCTOSHCTBA.
[IpomMeKyTKH MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl ¥ MHHUMYMBI (DYHKIIHH.
HauGonpiree 1 HanMeHbIlee 3HaYeHNEe PYHKIIUN Ha IPOMEKYTKE
6 KoopauHatel Ha MpsiIMO# U MIIOCKOCTH
6.1 Koopannathas npsmas
6.2 JlexapToBBI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpudeckue GUTYpHI M HX CBOKCTBA
7.2 TpeyronpHHUK
7.3 MHOTOYTOhHHUKH
7.4 OKpy»XHOCTb U KpyT
7.5 N3mepenne reoMeTpUIeCKIX BETHIHNH
7.6 BexTopsl Ha MII0CKOCTH
8 BeposiTHOCTh U CTaTUCTHKA
8.1 OnucarenpHast CTATUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» MaTtematuka. AnreOpa: 7-if kitacc: 0a30BBIi YpOBeHb: yueOHUK; 15-e nznanue, nepepadboranHoe, 7
knacc/ Makaperue FO.H., Munmiok H.I'., Hemkor K.W. u np.; nmox pemakuueii TensikoBckoro C.A.,
AxknmoHepHoe o0mecTBo «M3natensctBo «lIpocBemenue»

» MaTtemaruka. AnreOpa: 8-if kiracc: 0a30BbIi YPOBEHb: yueOHUK; 16-e n3manue, nepepaboTtanHoe, 8
knacc/ Makaperue FO.H., Munmiok H.I'., Hemkor K.W. u np.; nmox penakuueii TensikoBckoro C.A.,

AxmmmonepHoe o6mecTBo «M3naTenpetBo «IIpocBerenuey

» MaTtemaruka. AnreOpa: 9-i kiacc: 0a30BbIii YPOBEHb: yueOHUK; 15-¢ uznanue, nepepadboranHoe, 9
knacc/ Makaperue F0.H., Munmgiok H.I'., Hemkor K.M. u np.; mon penakiueii Tenskosckoro C.A.,
AxmmmonepHoe o6mecTBo «M3naTenbetBo «IIpocBerenuey

METOINYECKHUE MATEPHUAJIBI IJI51 YUHUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

e Etudes.ru — Ha caiiTe NpEeNCTaBICHBI STIOMbI, BBIMOJHEHHBIC C MCIOJIB30BAHMEM COBPEMEHHOM
KoMmInbloTepHo# 3D-rpaduku, paccka3pBaroIInue 0 MaTEMaTHKE U €€ MPUIOKECHUSX.

e Geogebra — mpuoxeHne ¢ OTKPBITBIM HCXOIHBIM KOJIOM, CIIEIIHAEHO Pa3paboTaHHOE KaK CPEACTBO
W3y4YeHHS U 00yUeHHs TeOMETPHHU U anredpe.

e mathproblems.ru/ - cOopHuk 3amay mo mareMaTHke. IloMHMO caMMX 3adaHMii, Ha caiiTe ecTh
KOHCTPYKTOP AJIA CO3AaHNA CaAMOCTOATCIIbHBIX U KOHTPOJIbHBIX pa60T.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

