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c.My3ssk 2025
MOSICHUTEJbHAS 3AITUCKA

Anrebpa sBIsSeTCS OAHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieyrBaeT U3y4eHUE IPYTrUX JUCUUILTUH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO LIUKJIOB,
e€ ocBoeHHE HEOOXOOMMO JUIsl MPOAOIKEHUS 00pa3oBaHUs M B MOBCEAHEBHOM JXW3HU. PaszButhe y
00yyaromuxcsi HayuyHbIX MPEJCTaBICHUI O MPOUCXOXKACHUH U CYIIHOCTH aireOpanyecKux aOCTpakIui,
croco0e OTpaKCHUS MaTeMaTHYECKOW HAyKOH SIBICHHH M MPOLECCOB B NPHUpOJE U 0OIIeCTBE, POIH
MaTeMaTHYeCKOTO MOEIUPOBAHUS B HAyYHOM IO3HAHWU W B MPAKTHUKE CIIOCOOCTBYET (OPMHUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS M KadeCTB MBIIIICHUS, HEOOXOMUMBIX IS aJanTalid B COBPEMEHHOM
g poBoM obmiecTBe. M3ydenne anreOpsl oOecrieurBaeT pa3BUTHE YMEHHS HaOIOIaTh, CPaBHUBATH,
HAaXOAWTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000CHOBEIBaTh CBOM JCWUCTBHUS W BBIBOMBI, (OPMYIHpPOBaTh yTBepkIeHUs. OcBOGHHE Kypca anreOpbl
obecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIMXCSA: OHHM HCIIONB3YIOT JETyKTHBHBIE U
WHAYKTUBHBIE pacCyXIeHus, 00001eHe 1 KOHKpeTH3aluio, abctparupoBanue u anaimoruto. OOydeHue
anredpe MpeAroNaraeT 3HaYUTEIbHBIN 00bEM CAMOCTOSTENEHON NEATEEHOCTA O0YYAOIIUXCS, TTO3TOMY
CaMOCTOSITETTFHOE PEHIeHHE 3a]a4 SBJSETCS pealiu3aliueil IesTelIbHOCTHOTO IPUHIINTIA O0YUSHHSL.

B crpykType mporpamMmbl y4eOHOTO Kypca «Airedpa» s OCHOBHOTO oOmero oOpa3oBaHHS
OCHOBHOE€ MECTO 3aHHMAIOT COJEepXKaTelbHO-METOANYecKne JHHUW: «Unucrma ¥ BBIYHCICHIHSY,
«AnreOpanyecKkue BBIpAXKCHHUS», «YPaBHEHHS ¥ HepaBeHCTBa», «Dynkummy». Kaxmas w3 »>THX
COJIePKATENIbHO-METOIUIECKIX JIMHUM pa3BUBaeTCd Ha TMPOTSHKEHHHM TPEX JIeT M3YYeHHS Kypca,
B3aMMOJICWCTBYSl C JPYTMMH €ro JIUHMSIMH. B Xoze wu3ydeHHs y4eOHOTO Kypca OOyYarommMcs
MIPUXOJTUTCS JIOTHYECKH PaCcCyXkIaTh, UCTIONH30BATh TEOPETHKO-MHOKECTBEHHBIH SA3bIK. B CBS3M ¢ 3THM B
mporpaMmy y4eOHOTO Kypca «Airedpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTWKH, MPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3fenax MaTeMaTH4YeCKOro oOpa3oBaHHWsS W  CIOCOOCTBYIONIME  OBJAJICHUIO
00y4JaloMMICs OCHOB YHHBEPCAILHOTO MaTeMaTH4yecKoro si3bika. CoaepaTenbHOW W CTPYKTYPHOM
0COOCHHOCTBIO Y4eOHOTO Kypca «ANre0dpay SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepn(aHI/Ie JMHUKA «Hucna W BBIYUCICHUSY CIIYKUT OCHOBOM JJIsL )Z[aIIBHeﬁIHeFO N3y4YCHUA
MaTeMaTHKH, CIOCOOCTBYET DAa3BHTHIO Y OOYYarOIIUXCS JIOTHYECKOTO MBIIUICHHS, (HOPMHPOBAHHIO
YMC€HHA IOJIb30BAaThCA AJITOPUTMAaMU, a TaKKE HpI/IO6peTeHI/IIO IMPAKTUYCCKUX HABBLIKOB, HCO6XOI[I/IMBIX
JUISL TIOBCEJHEBHOW XKM3HHU. Pa3BuTHE MOHATHS O YUCIEe Ha YPOBHE OCHOBHOTO OOINEr0 0Opa3oBaHUs
CBA3aHO C palyvOHAJIBHBIMM W HWppaluOHAJIbHBIMHU YHCIJIAMH, q)OpMI/IpOBaHI/IeM HpeI[CTaBJ'IeHI/Iﬁ (6]
JEHCTBUTETILHOM 4YHclie. 3aBeplIeHHe OCBOCHUS YHCIOBOW JIMHUU OTHECEHO K CpelHeMy o0Iemy
00pazoBaHMUIO.

ConepxaHue JIBYX anreOpanyecKux JUHUH — «AnreOpandecKkue BHIPOKEHHS» U «YPpaBHEHUS W
HEpaBEHCTBA»  CIOCOOCTBYET (HOpPMHUpPOBaHWIO Y  OOy4aromUMXCsi MaTeMaTHYecKOro —ammapara,
HeO6XOZII/IMOFO U peIICHUA 3aJa4 MaTEMaTUKHU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTHUPOBAHHBIX
3amad. Ha ypoBHE OCHOBHOTO o00IIero oOpa3oBaHUs YYeOHBIH Marepuan TpYyNIUPYeTcs BOKPYT
palroHAaNTbHBIX BRIpaKEHUH. AllreOpa JEMOHCTPUPYET 3HAUCHHE MAaTEMATHKHU KaK SI3bIKa JIJISl TIOCTPOCHHS
MaTeMaTHYeCKUX MOJIETeH, OMUCAHMs IPOLIECCOB W SBJICHWU peajbHOro Mupa. B 3amaum oOyueHHS
aﬂre6pe BXOIST TaKXE naaneI‘/'Imee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHAA, HeO6XO}II/IMOFO, B
YaCTHOCTH, IJIA OCBOCHHUSA Kypca I/IH(i)OpMaTI/IKI/I, " OBJIaJICHUC HaBbIKAaMH NCAYKTUBHBIX paCCY)KIIeHPIﬁ.
[IpeoOpazoBaHre CHMBOJIBHBIX (OPM CIIOCOOCTBYET pAa3BHTHIO BOOOpPaXKCHHsS, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPAPUUECKON JMHUM HAICJICHO Ha IOJy4YeHHE OO0YYaroIIMMUCS
3HaHUH O (YHKIUSAX KaKk BaKHEHIICW MaTeMaTHYEeCKOH MOIENHM JJisi ONHCAHUS M HCCICAOBaHUS
pasHOOOpa3HBIX MPOIIECCOB W SIBJICHWI B mpupojae W obmiecTBe. M3yueHuwe MaTtepuana CriocOOCTBYET



Pa3BUTHIO y OOydaroUIMXCS yMEHHS HCIIOIb30BaTh DPA3IMYHBIC BBIPA3UTEIBbHBIE CPEICTBA S3BIKA
MaTeMaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TIpaduueckue, BHOCHT BKIaJ B (QOpMHpOBaHME
NPEICTABICHUH O POJIM MaTEMAaTHKU B PA3BUTHU IUBIIM3ALUH U KyJIbTYPHI.

CormacHo y4eOHOMYy TuTaHy B 7-9 Kiaccax u3y4aercs y4eOHBIM Kypc «AnreOpa», KOTOPBIH
BKJIIOYAET CIEIYIOIINEe OCHOBHBIC Pa3feibl colepkaHus: «Yucima W BEYHCICHHS», «AnreOpandeckne
BBIPKEHH», «YPaBHEHHS 1 HEPABEHCTBAY, «DYHKIHI.

Ha m3ydenne yueOHOTO Kypca «Anredpa» orBogutcst 306 gacos: B 7 kiacce — 102 gaca (3 gaca B
Henenmo), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9 kiracce — 102 gaca (3 gaca B HEIEIIO).



COJEPXAHUE OBYYEHUA

7 KJIACC

Yucaa 1 BbIYMCTCHUS

Hpobu OOBIKHOBEHHBIE M ICCSATHYHBIC, IIEPEXO0] OT OAHON (HOpMBI 3amucu pobei K IPYTrou.
IlonsATHEe panMOHAJIBHOTO 4YHWCNA, 3allUCh, CPAaBHEHHWE, YIOPSINOYMBAHUE DPANHOHAIBHBIX YHCEIN.
Apudmerndeckrne IEHCTBHS ¢ pallMOHANBHBIMUA YHCIaMH. PelreHne 3amad W3 peanbHOM NMPaKTHKH Ha
JacTH, Ha IPOOH.

CreneHp C HaTypajJbHBIM IOKa3aTeNeM: ONpEeAeeHue, MpeoOpa3oBaHUE BBIPAKEHWH HAa OCHOBE
OIpeiesIeHNs], 3auch OonpmMX 4nces. [IpoleHTsl, 3anuch NPOLEHTOB B BHIE APoOM M ApoOH B BHIE
MPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IIPOLICHTEHI, PEIICHUE 3a/1a4 U3 PEAIbHOM MIPAKTHKH.

IIpuMmeHeHne IPU3HAKOB AETUMOCTH, Pa3IoKEeHNE HA MHOKATENH HATYPAIIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NIPsIMasi M 0OpaTHast IPOIOPLUOHAIBHOCTH.

Anredpanyeckne BbIPpasKeHUsI

IlepeMeHHBIE, 4YHUCIOBOE 3HAUYCHHE BBIPAXKEHHS C NepeMeHHOW. JlomycTuMble 3HaYeHUS
nepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXIy BEIMYMHAMHU B Buie (Gopmyisl. Beruucnenus mo
dopmynam. IIpeoOpasoBaHne OyKBEHHBIX BbIPRKEHHH, TOXKIECTBEHHO PAaBHBIC BBIPAXKEHHUS, MpaBHIIa
npeoOpa3oBaHus CyMM M NPOM3BEICHHMH, IpPaBWUIAa PACKPHITHS CKOOOK M TNPHUBEACHHUSA MOAOOHBIX
CIIaracMbIX.

CBOIICTBA CTETIEHU C HATYpalbHBIM [10OKA3aTEIEM.

Opnownensl ¥ MHOrowieHsl. CremneHb MHorowieHa. Cro)keHHe, BBIYMTAHUE, YMHOXKEHHUE
MHOTOWIEHOB. POpMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpaT pazHoctH. Popmyna
pa3HoCTH KBaJpaToB. Pa3nokeHne MHOrOWJIEHOB HA MHOXKHUTEIH.

YpaBHeHNs 1 HEPABEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBWja TNpPeoOpa3oBaHUS YpPaBHEHUS, PaBHOCHILHOCTb
YpaBHEHUH.

JIuneliHOe ypaBHEHME € OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOIO YPaBHEHUs, PELICHUE
JTUHEWHbIX ypaBHeHHH. COCTaBI€HHE YPaBHEHHUH 110 YCIOBHIO 3aJauyM. PemreHme TEKCTOBBIX 3adad ¢
MOMOUIBI0 YPABHEHUH.

JluneiiHOE ypaBHEHUE C JBYMSI IEpeMEHHBIMH U ero rpaduk. CucremMa JByX JHHEHHBIX YpaBHEHUIHA
C IByMs TEpEeMEHHBIMHU. PerieHue CUCTeM YpaBHEHHMH CIIOCOOOM IMOJCTaHOBKH. [Ipumepsl perneHus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM YPaBHEHUH.

DyHKUNH

Koopaunara Toukn Ha mpsMoil. UucioBble MpoMEXyTKH. PaccTosHue Mexay ABYMS TOYKAMHU
KOOPJIMHATHOU MPsSIMOM.

[MpssmoyronpHast cuctema koopawHaT, ocu OX m Oy. AOcimcca W OpAMHATA TOYKH Ha
KOOpJIWHATHOU TockocTu. [Ipumepsl rpadukoB, 3axaHHbIX (opmynamu. UTeHHe rpauKoB peabHbIX
3apucumoctedl. [lonstre ¢Qynkuun. ['padpuk Pynknum. CpoiictBa QyHkimid. JluHelHas dyHkuus, eé
rpaduk. ['padux pynkiuu y = |x|. ['paduyeckoe pemieHue JTMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUI.

8 KVIACC

Yncaa 1 BbIYMCTCHUS

Ksagpathslit kopenb u3 uncina. [lonstue o0 uppaunonansHoM yrcie. [lecaTuanbie mpUOIMKEeHHs
UppanMoHanbHeIX uuced. CBoicTBa apu@METHUECKMX KBAJIPAaTHBIX KOpHEW W WX MPHMEHEHHE K
npeoOpa3oBaHMIO YHCIOBBIX BHIPAKEHUH M BEIUMCIICHUSAM. [leiicTBUTEIbHBIE YHCIIA.

Crenens ¢ 1ebIM NOKa3aresneM 1 e€ cBoicTBa. CTaHAapTHAs 3aKCh YHCTa.

Auare0panvecKue BbIPasKeHH

KBanpaTsslil TpéXuiieH, pa3iokKeHHe KBaIpaTHOTO TPEXWIEHA HA MHOKUTEIH.



Anrebpandeckas apoOb. OCHOBHOE CBOKMCTBO anreOpandeckoir npoou. ClokeHUE, BbIUUTAHHE,
YMHOXEHHE, JielieHue anredpandeckux qpobeii. PanronanbHbIe BRIpaKEHHS U HX ITpeoOpa3oBaHie.

YpaBHeHHd U HepaBeHCTBA

KsanmpaTtHoe ypaBHeHme, ¢opMmyrna KOpHEH KBaIpaTHOro ypaBHeHus. Teopema Buera. Pemenne
YpaBHEHUH, CBOSIIUXCS K TUHCHHBIM U KBaJIpaTHBIM. [IpocTeiine qpoOHO-paIlioHaIbHBIC YPABHCHUS.

I'padmyeckast MHTEpIIpETALINS YPABHEHUIA C JBYMS MIEPEMEHHBIMU U CHCTEM JIMHESHHBIX YPaBHCHUN
¢ IByMs iepeMeHHBIMU. [IpiMepsI pemeHus cucTeM HeTMHEWHBIX YPaBHEHHH ¢ ABYMS TIepeMEHHBIMHU.

Pemienue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W MX CBOMcTBa. HepaBeHCTBO ¢ OIHOW TepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHelHbIe HEpaBeHCTBA ¢ OAHOU mepeMeHHOo#. CHcTeMbl TUHEHHBIX HEPaBEHCTB C OJHOM
MIEPEMEHHOM.

DyHKIUH

[Nonsitue ¢pynkumuu. OONACTh ONpPENSICHNUS U MHOXKECTBO 3HaYeHH (yHKIH. CriocoOb!l 3a1aHus
(GyHKITHIA.

I'paduk pynkumu. Urenwne cpoiicTB ¢yHkmuy no e€ rpaduky. [Ipumeps! rpadukoB QyHKIWH,
OTpaXKaIOIIUX peabHbIE MPOLIECCHI.

OYHKINY, ONMUCHIBAIOIINE MPSMYI0 U 00pPaTHYIO MPOIOPIUOHATBHBIE 3aBUCUMOCTH, HX TPaUKH.
Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe perueHne ypaBHEHHi1 i CHCTEM YPaBHEHHUIA.

9 KJIACC

Yucaa 1 BbIYMCTEHUS

ParnnonanbHble yuclia, UPpalMOHANBHBIC YKCIa, KOHCUHBIE M OCCKOHEYHBIC JCCATUYHBIC IPOOU.
MHOXECTBO JEHUCTBUTEIBHBIX YHCEJ, JCHCTBUTEIBHBIC YKCIa Kak OCCKOHEYHBIC NECATHYHBIC APOOH.
B3auMHO OHO3HA4YHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX YHCET U KOOPIWHATHOM
IPSIMOIA.

CpaBHeHHE JEHCTBUTEIBHBIX YUCEI, apU(PMETUYCCKUE IEHCTBHS C ACHCTBUTEIBHBIMU YUCIAMHU.

Pasmepbr 00BEKTOB OKPYKAIOIMIETO MUPA, JITUTEFHOCTh MPOIIECCOB B OKPYIKAIOIIIEM MHUPE.

[TpubnmwkénHOe 3HAYeHNE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienne uncen. lpukuaka u
OIIEHKA Pe3yJbTAaTOB BHIUYMCICHUH.

YpaBHeHNs 1 HEPABEHCTBA

Jluneiinoe ypaBHeHue. Perienne ypaBHeHU, CBOASIIMXCS K JIMHEWHBIM.

KBanmparHoe ypaBHeHue. Pernenne ypaBHeHMI, CBOJSIIMXCS K KBaJpaTHBIM. bukBaapaTHOE
ypaBHeHue. [lpumepsl pelmeHust ypaBHEHHH TpeThell M YEeTBEPTOW CTeleHel pasloKeHHeM Ha
MHOKHTEIIH.

Pemenune npoOHO-pallMOHANFHBIX ypaBHEHHWH. PemieHne TEKCTOBBIX 3amad  anreOpandecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMs MIEPEMEHHBIMHE U ero rpaduk. Penienne cucreM IByX JIMHEHHBIX YpaBHEHHM C
JIByMsI TIepeMeHHBIMU. PerieHue cucteMm ABYX ypaBHEHHIA, OHO W3 KOTOPBIX JMHEHHOE, a APYroe —
BTOpO¥ crenenu. [ padudeckas HHTepIIpeTaIs CUCTEMBl YPaBHEHHH C IBYMS TIEpEMEHHBIMHU.

Pemenue TekCTOBBIX 3a/1a4 aNreOpanvdeckuM criocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Penienue TMHENHBIX HEPABEHCTB C OJJHOM MepeMeHHOH. Penienne cucteM TUHEHHBIX HEPABEHCTB C
onHOU mepeMeHHol. KBanpaTHele HepaBeHcTBa. ['paduueckass mHTEprnpeTanus HEPaBEHCTB M CHCTEM
HEPaBEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUH

Keanpatuunas gynkuus, eé rpaduk u cBoiicta. [lapabona, KoopauHAThl BEPIIMHBI 11apaboJIbI,
0Ch CHUMMETPHUU TapadoIIbL.

Ipaduxu dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| , 1 ux cBoiicTsa.



YucnoBble NoCJe10BATEIHLHOCTH U MIPOrPeccun

IloHATE YHWCIIOBOM TIOCIENOBATEILHOCTH. 3ajaHWe IOCIEAOBATEILHOCTH PEKYPPEHTHOMH
dbopmynoit u popmyIoii N-To uieHa.

Apudmernueckass U TeoMeTpuueckas mporpeccur. GopMynsl N-TO WieHa apuQMETHYeCKOW H
TEOMETPUUYCCKON POrpecCuit, CyMMBbI TIEPBBIX N YICHOB.

N3o0paxenne WieHOB apu(METHYECKOH W TEOMETPUYECKOH TporpeccHii TOYKaMH Ha
KOOPIWHATHOM ITOCKOCTH. JIMHEHHBIN 1 SKCITIOHEHITHATBHBIA pocT. CII0KHBIC MTPOIICHTHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTaThbl OCBOCHHS IPOTpaMMBbl y4eOHOTO Kypca «Anredpay XapakTepu3yITCs:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHNEM HHTEpeca K MPOIUIOMY W HACTOSAIIEMY POCCHMCKOW MAaTeMAaTHKH, [EHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCHMCKOM MaTeMaTHYECKOM IIKOJbI, K
WCTIOJB30BaHHIO 3TUX JOCTIDKEHUH B IPYTHX HayKax ¥ MPHUKIATHBIX cepax;

2) rpa:kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIONHEHHWIO OOS3aHHOCTEH TpaKIaHWHA W pealn3aldd €ro Tpas.,
MIPEJICTABICHHEM O MAaTEMaTHYeCKHX OCHOBaX (DYHKIIMOHHWPOBAHWS Pa3IUYHBIX CTPYKTYp, SBICHUH,
MPOIEAYp TPaKIAHCKOTO OOIIecTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHIO
STHYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUYECKHM NPUMEHEHHEeM JIOCTI)KCHHN HayKH, OCO3HAHHWEM
BaXHOCTH MOPAIFHO-3THYECKUX MTPUHIIAIIOB B JIEATEIEHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTaHOBKOH Ha aKTHBHOE YyYacTHE€ B pEIICHHUH TNPAKTUYECKUX 3aJad MaTeMaTHIecKOu
HAIPaBIEHHOCTH, OCO3HAHUEM BAKHOCTA MaTEMaTHYECKOTO O0pa3oBaHUS Ha MPOTSHKEHWW BCEH KU3HU
JUTSL YCHIeITHOW mpodeccHoHaIbHON AESITEThHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U TOCTPOSHHEM WHIUBHIYaIbHON TpaeKTOpHH 00pa30BaHMs U )KM3HECHHBIX TUIAHOB C yYETOM
JMYHBIX HHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOIIMOHAJILHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pelieHu, pacCyX/IeHUH, YMEHUIO BUIETh MATEMAaTUUECKHIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) 1eHHOCTH HAYYHOTO O3HAHUS:

OpHeHTaHHCﬁ B ACATCIBHOCTU Ha COBPEMCHHYIO CUCTEMY HAaYUYHBIX HpeI[CTaBJ]CHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBECKA, IMIPUPOJALI U O6HIeCTBa, MOHMMaHUEM MaTeMaTH4eCKON HayKH KakK
C(l)epbl YeJI0BEUYECKOMN JCATCIIbHOCTH, 3TaIlOB eé Ppa3BUTUA U 3HAYUMOCTU JIA PAa3BUTUA IUBUJIIU3ALIUH,
OBJIAJICHUEM A3BIKOM MATEMAaTUKHU N MaTeMaTHYeCKON Ky.HBTypOﬁ Kak Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTGﬁHIHMPI HaBbIKaMH I/ICCHC[IOB&TGJIBCKOﬁ JCATCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (GOpPMHPOBAHHE KYJbLTYPbl 3A0POBbSI M 3MOLMOHAIBLHOIO
Oaaronmosyums:

TFOTOBHOCTBIO IMPUMECHATH MATCMATUYCCKHUC 3HAHWA B HMHTEPECAX CBOCTO 3A0POBbA, BCACHHUA
3I0POBOrO 00pasza JKM3HMU (30pOBOE TMHMTaHUE, COAJAaHCHPOBAHHBIM pEXHUM 3aHATHH W OTHbIXA,
peryispHas Qu3nueckas aKTUBHOCTb), C(OOPMHUPOBAHHOCTBIO HaBbIKa Pe()ICKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOT0 K€ MPaBa JPYroro 4eioBeKa;

7) 3Ko0JIOTUYeCKOe BOCIIUTAHUE:

OpUEHTallMCW Ha TIPUMCHEHHE MATeMaTUYSCKMX 3HAHUW IS pemieHusl 3amad B o0jacTu
COXPAaHHOCTH OKPYXAIOIIeW Cpebl, TUIAHUPOBAHUS TIOCTYIIKOB M OIEHKHA WX BO3MOXHBIX TOCIIEICTBUI
JUTSL OKpYXKaroIlield Cpeflbl, OCO3HAHWEM TJI00ANBHOTO XapaKTepa SKOJIOTHMYECKUX NpoOJieM M MyTed X
peLIeHMUS;

8) ananTanus K U3MEHSIOUUMCS YCIOBUAM COLMATBHONW M MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO AESITENIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS y APYTUX JIOACH,
MpHOOpETaTh B COBMECTHOM JIEATSIILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETESHIMH U3 ONbBITA IPYTHX;

HEOOXOMMOCTHIO B (DOPMUPOBAHUHU HOBBIX 3HAHWH, B TOM 4YHCIe (hOPMYIIMPOBATh UJICH, TIOHSATHS,
TUNOTE3bl 00 OOBEKTaX M SBICHHUSIX, B TOM 4YHUCIE paHEe HEW3BECTHBIX, OCO3HaBaTh Je(UITUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHMMATH CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHHS U NEHCTBHS, (POPMyYIHPOBATH U
OIIEHWBAThH PUCKH U TIOCIEACTBHS, (DOPMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHHBEpPCaJIbHbIe Y4eOHbIe AeiicTBUA

Bba3oBble Jornueckue AecTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYIIECTBEHHBIE TPU3HAKH MAaTeMaTHUECKUX 00BEKTOB, TIOHATHH,
OTHOLICHUH MEXAYy MOHATHUAMH, (POpPMYyIHpOBATH OIpeneNicHHUs IOHATHH, yCTaHABIUBATH
CYLIECTBEHHBIH MPU3HAK KIaCCU(PHUKALNU, OCHOBAHUS I 0000IIECHHSI U CPAaBHEHUS], KDUTEPHH
IPOBOAMMOTO aHAJIN3a,;

BOCIIPHHUMATh, (OPMYIMPOBaTh W NpPeoOpa3oOBBIBATH CYXKIEHHS: YTBEPIAHUTENbHBIE U
OTpHLIATeNbHbIE, ANHUYHBIC, YACTHBIC H O0IINE, YCIOBHBIE;

BBIABIISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MpPOTHBOpeursi B (hakrax,
JAHHBIX, HaAONMIOACHUSIX M YTBEPXKICHUAX, NpeajaraTb KPUTCPHUH JJsI  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JenaTh BBIBOABI C HCIOJNB30BAHUEM 3aKOHOB JIOTMKH, NEIyKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOUECHUN, YMO3aKIOYEHHUH 10 aHANIOTUY;

pa3duparh JOKa3aTeNbCTBA MAaTEMATHYECKHX YTBEPXKIEHHH (IpsMble W OT HPOTUBHOIO),
IOPOBOAWTH CaMOCTOATENIIFHO HECJIOXKHBIE JIOKAa3aTeJbCTBA MaTeMaTH4YeCKUX  (DaKToB,
BBICTPauBaTh AapryMEHTAlMI0, NPUBOAMTH IIPUMEPbl M KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PaCCYKIACHHUS;

BBIOMpaTh croco0 pemieHusi yueOHOW 3aauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHS,
BBIOMpATH HanboJIee MOAXOSIINN ¢ YYETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTeabCKHe IeHCTBHUA.

UCIIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATELCKUN WHCTPYMEHT IO3HAHMSA, (HOPMYIHPOBAThH
BOMPOCHI, (HUKCHUPYIOIIME MPOTHBOpPEYHE, MpPOOJIEeMy, CaMOCTOSITEIBHO YyCTaHABIMBAThH
HCKOMOE U JIaHHOE, ()OPMHPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3HIINI0, MHEHUE;
HPOBOJUTE MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIIOXKHBIN SKCIIEPUMEHT, HEOOIIBbIIIoe
UCCIIEZIOBAHUE 10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOOM;

CaMOCTOSATEIBHO (OPMYIHPOBAaTh OOOOMICHUS M BBIBOJBI 0 pe3yjbTaraM HpPOBEAEHHOTO
HaOJIIOICHHS, MCCIIeIOBAaHMs, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTAaTOB, BBIBOJIOB
1 0000IIIEHHI;

MPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEIOI0KEHUS O €T0
Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ nundopmanueii:

BBISIBIISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTh WH(OPMAIUH, JaHHBIX, HEOOXOAMMBIX JUIS
pelIeHus 3a1a4u;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBaTb W HWHTEPIPETHPOBaTH HMHGOPMAILHIO
Pa3INYHBIX BUJIOB U (OPM TIpE/ICTABICHYIS,

BBIOMpaTh (opMy mpencTaBieHus HHOOpPMAMM M WUTIOCTPUPOBATH pEILIaeMble 3aJadu
CXeMaMH, IuarpaMMaMu, HTHOU rpaKoi 1 NX KOMOUHALIUSIMHU;

OIICHUBATh HAJE&KHOCT, WHGOPMAIMU 10 KPUTEPHSM, TMPEIUIOKEHHBIM YYUTEIleM WIIH
c(hOopMyIHPOBaHHBIM CAMOCTOSITEIBHO.



KOMMy}lI/lKaTI/lBHble YHuBEpCaAJIbHbIC y‘leﬁﬂble JieficTBUSA:

BOCIIPHHUMATh W (OPMYJIUPOBATh CY)KICHHS B COOTBETCTBHU C YCIOBHSIMH H ILEISIMH
o01IeHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, AaBaTh IMOSICHEHHS IO XOJy peIleHHs 3aAadd, KOMMEHTHPOBATh IONyYEHHBIH
pe3ynbTarT;

B XoJle OOCYXXJEeHHS 3a/JaBaTh BOMIPOCHl IO CYIIECTBY OOCYXJaeMOil TeMbl, MPOOIEeMEl,
pelaeMoii 3aJauu, BHICKa3bIBaTh WJCH, HALlCJIEHHBIE HA TIOUCK PEIICHHS, COMOCTAaBISATh CBOH
CYXJAEHUSI C CYXKACHUSIMU IPYTUX YYaCTHUKOB JTUanora, OOHapy>KUBaTh Pa3UuUe U CXOACTBO
MO3HLIMH, B KOPPEKTHON QopMe GOpMyITUpOBaTh Pa3HOIIIACHS], CBOU BO3PaKEHHUS;
IPEICTABIATh PE3yAbTAaThl pEIICHHs 3aJadd, OSKCIIEPUMEHTa, MHCCIEeIOBAaHMs, MPOEKTa,
CaMOCTOSITETIBHO BBIOMpATh (OpMAT BBICTYIUIGHHS C Yy4ETOM 3agad Ipe3eHTAllud W
0COOEHHOCTEW ayTUTOPHH;

MOHUMATh M HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHAHOM W HMHIAMBHIAYAIbHOW pabOTHl IMpH
pelIeHn: y4eOHBIX MaTeMaTHYECKUX 33/1a4;

IIpUHUMAaThb LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAHUPOBATHL OpTraHHU3aluio COBMECTHOM
paboThl, pacmpeaeisiTh BUABI paboT, JOTOBApUBATHCS, OOCYKAAaTh TPOLECC U PE3yJIbTaT
paboThI, 0000IIaTh MHEHHS HECKOJILKHX JIFOJICH;

y4acTBOBAaTh B TPYMIOBBIX ¢opMax paboTel (0OCykaeHus, OOMEH MHEHHSMH, MO3TOBBIE
HITYpMBl U JIpyTHE), BBHIOIHATH CBOIO YacTh PadOTHl U KOOPAMHUPOBATH CBOU ACUCTBHS C
JIPYTMMU 4ICHAMU KOMaHIIbl, OICHHBATh KAaueCTBO CBOErO BKJaja B OOIIMHA MPOAYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

PeryasiTuBHBIE YHHBEPCAJbHbIE yYeOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETIbHO COCTaBJIATH IUIAH, aIrOPUTM DPELICHUs 3a1auyd (WM ero 4acThb), BBIOMpaThb
cnoco® pemieHHss ¢ y4€TOM MMEIOLIMXCA PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEIA,
apryMEHTHUPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pEIICHUH C Y4€TOM HOBOH HH(OpMAIIHH.

CaMOKOHTpOHL, IMOLMOHAIbHBINA HHTEJIEKT:

BJIaJeTh CHOCO0aMH CaMONPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa peleHHs
MaTeMaTH4YeCcKOH 3a/1auu;

MPEBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IIPH pEIIEHHWH 3aJadd, BHOCHUTH
KOPPEKTHUBBl B JAEATENBHOCTb HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HAWJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHHWBAaTh COOTBETCTBUE pe3yibTaTa MAESITEIbHOCTH TMOCTABICHHON ILEIH M YCIOBHSM,
OOBSICHATh TPUYUHBI JOCTHXKCHUS WU HEJIOCTIKEHUS LeNH, HaXOAWUTh OIIMOKY, aBaThb
OIIEHKY PHOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy o0yuyenus B 7 Ki1acce 00yyaromUiCs MOTYUIHUT CIACAYIOIIUE IPEIMETHBIE PE3yIbTaThI:

Yucia ¥ BBIYHCTICHUSA
BoimonHsATh, codeTas YCTHbIE W TNHCHMEHHBIE TPHEMBI, apuMmeThdecKkue IeiCTBHS C

panrOHAJIbHBIMHA YK CJIIaMU.
HaXOZ[I/ITI) 3HAYCHHA YHCIIOBBIX BLIpa)KCHPIﬁ, IMPUMCHSTH pa3H006pa3HbIe CIIOCOOBI U HpI/IéMLI

BBIYMCIICHNS] 3HAUECHHUI APOOHBIX BBIPAXKECHUH, COJIEPKALINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH.
[lepexoaute OT 0xHOM (HOPMBI 3aIMCH YUCEN K JIpyroi (mpeoOpa3oBHIBaTh ACCATHYHYIO IpOOb B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECSTUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO APOOD).
CpaBHUBATH U yNOPSIOUNBATH PALIMOHAIBHBIE YUCIIA.
OxpyryiaTh yucna.
BBINOMHATE NPUKUAKY W OLEHKY pe3ysbTaTa BBIYMCIEHHWH, OLIEHKY 3HAUYEHUI YHCIIOBBIX

BBIpa)KeHHﬁ. BrimoaHsTh ,E[eﬁCTBPISI CO CTCICHAMU C HATYPAJIbHBIMU IMMOKA3ATCIISIMU.



IIpuMeHATh MPU3HAKYU IENUMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemare DIpakTHKO-OPUEHTHPOBAaHHBIE  3aJa4yd, CBSI3aHHBIE C  OTHOIICHUEM  BEJIMYMH,
MIPONOPIUOHAIBHOCTBIO BEIUYHH, IPOLIEHTaMH, HHTEPIPETHUPOBATh PE3YIbTATHl PEIIEHUS 3axad C
y4€TOM OrpaHUYEHUll, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIpasKeHUsI

Hcnonp3oBaTh anreOpandeckyr0 TEPMHUHOJIOTHMIO M CHMBOJIMKY, IPUMEHATh €€ B IIpolecce
OCBOEHUS y4eOHOTO MaTepraa.

Haxonuts 3HaueHns OyKBEHHBIX BBIPAKEHUI IIPU 33JaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHMsl LEJIOTO BHIPAKEHUS B MHOTOWIEH IPHUBEACHUEM IOJOOHBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINOMHATE yMHOKEHHE OAHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, NPUMEHATH
¢dbopMyIbl KBagpaTa CyMMBI U KBaipaTa pa3HOCTH.

OcCyImecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHTENIHM C IIOMOIIBIO BBIHECEHHUS 3a CKOOKH
00I11€r0 MHOKUTEJIS], IPYIIIIMPOBKH CIIaraeMbIX, IPUMEHEHUs (POPMyYIT COKPAIIEHHOTO YMHOXKEHUSI.

[Ipumensats npeoOpa3oBaHUS MHOTOWIEHOB Ul PELICHUS PA3IUYHBIX 3a1a4 W3 MaTeMaTHKH,
CMEXHBIX IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalbHBIMH IIOKa3aTeIsIMH ISl TPeoOpa3oBaHUs
BBIPAKECHUU.

YpaBHeHHs 1 HepaBeHCTBA

Pewiate nuHElHbIE ypaBHEHUS C OAHOU NMEPEMEHHOM, NPUMEHSS IPABUIIA IIEPEX0/Ia OT UCXOIHOTO
ypaBHEHUS K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABIsSETCS JIM YUCIO KOPHEM YpaBHEHUS.

[MpumensaTs rpaduyeckre METOIbl IPU PEILICHUHN JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[MonOupate mpUMepHl Map YHCEN, SBISIONIMXCS PEUICHHEM JMHEHHOTO YpaBHEHHS C JBYMS
MepPEeMEHHBIMU.

CTpouTh B KOOPAMHATHOHM IJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JABYMSI NEpEMECHHBIMHU,
MOJIB3YSICh TPa(UKOM, TPUBOJUTH IPUMEPHI pElICHNs ypaBHEHHSI.

Pemiath cucteMsl ABYX JIMHEHHBIX YpaBHEHHH C TBYMsI IEPEMEHHBIMU, B TOM YHUCIIEe TpapUUecKH.

CocTaBnaTe W peuiath JUHEHHOE YpPaBHEHHE WM CHUCTEMY JIMHEHHBIX YPaBHEHHUH IO YCIOBHIO
3aJa4M, HTHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/1a4H MOIY4YEeHHBIN pe3ysIbTar.

DyHKUNH

N306paxaTh Ha KOOPAMHATHOM NMPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AMKCHIBATH YHCIIOBbIC IPOMEKYTKH Ha ajredpandeckoM si3bIKe.

OTmeyaTh B KOOPJIMHATHOW IIOCKOCTH TOYKH MO 33/JIaHHBIM KOOpAWHATaM, CTPOUTH TpaduKu
nHeHHBIX QyHKIui. CTpouth rpaduk QyHKINHT y = [X|.

OnwuceiBaTh € MOMOMIBI0 (QYHKIMHA H3BECTHBIE 3aBHCUMOCTH MEXIy BEIWYMHAMH: CKOPOCTb,
BpEMsI, paCCTOSIHUE, [IEHa, KOJTMYECTBO, CTOUMOCTb, TIPOU3BOIUTENLHOCTD, BpEeMsi, 00BEM PadOTHL.

Haxonmuth 3HaueHue (yHKINY 110 3HAYCHUIO €€ apryMeHTa.

[Nonumate rpaduyeckuii Croco0 MpeACTaBJIICHWS W aHaiu3a HWH(POpPMAIMK, U3BJICKATh U
WHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPAQHUKOB peaIbHBIX MPOIIECCOB U 3aBHCUMOCTEH.

K xoHIy 00y4eHus B 8 kiiacce 00y4aronIuiics MONYYUT CIICAYIONIUE TPEIMETHBIC PE3YJIbTATHI:

Yucaa v BbIYHCIIEHUS

Hcnonp30BaTh HaYalbHBIE MPEACTABICHUS O MHOXKECTBE ACHUCTBUTENBHBIX YUCEN ISl CPABHEHUS,
OKPYTJICHHUS W BBIYUCICHUN, H300paXaTh JIEHCTBUTEIbHBIE YACIIA TOYKAMHU Ha KOOPJMHATHOM MIPSMOH.

[IpumeHsTh MOHATHE apUPMETHYECKOTO KBAJPaTHOIO KOPHS, HAXOJUTh KBajJpaTHbIC KOPHH,
WCTIONB3Ysl IPU HEOOXOIUMOCTH KAJIBKYIISITOP, BBITIONHATH MPEOOpPa30OBaHUS BHIPAKCHHN, COIEPIKAIINX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOpPHEI.

Hcmonk3oBaTh 3amucu OONBIINX M MajblX YHCENI C TMOMOINBIO JCCSITHYHBIX Opo0el u cTerneHen
gucna 10.



AaredpanyecKkue BbIPasKeHUs

IIpuMeHSTh MOHSATHE CTETEHU C LIENBIM MOKAa3aTesleM, BBIONHATh MPeo0pa3oBaHUs BBIPAXKECHHH,
COJIepIKaIINX CTETIEHH C IENIBIM ITOKa3aTeIeM.

BrITIOTHATE TOXIECTBEHHBIE MPEOOpa30BaHMS PAIMOHATBHBIX BBIPAKEHHA Ha OCHOBE IIPABHII
JIEHCTBUI HAJ MHOTOWICHAMH M anTe0pandecKuMU JpOOSMH.

PackiiagpiBaTh KBafpaTHBINA TPEXWICH HA MHOKHTEIIH.

[IpumensaTs mpeoOpa3oBaHUsT BBIPAXKEHWH IS PEUICHWS Pa3IUYHBIX 3a1a4 W3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PEATbHOMN MPaKTHKH.

YpaBHeHus U HepaBeHCTBA

Pemats nuHeiHbIE, KBaJpaTHBIE yYpaBHEHHS W paIlOHAIBHBIE YPaBHEHUS, CBOJSIIMECS K HHM,
CHCTEMBI IBYX ypaBHEHUH C ABYMS MEPEMEHHBIMH.

IIpoBOINUTE NPOCTEHIIME HCCIEIOBAHUS YPAaBHEHUHM M CHCTEM YpPAaBHEHHH, B TOM 4YHUCIE C
MpUMEHEHHEM TpadUIecKuX IPEeICTaBIeHNH (yCTaHABIMBATh, MMEET JM ypaBHEHHE WIH CHCTEMa
ypaBHEHUH peIIeHHs, €CIIi IMEET, TO CKOJIBKO, U TIpoyee).

IlepexonuTts OT cioBecHOW (HOPMYIHPOBKH 33Jadd K €€ anreOpamdecKoil MOAETH C ITOMOIIBIO
COCTaBJICHHsI yPaBHEHUS WJIM CHUCTEMBl YPaBHEHHH, WHTEPIIPETHPOBATH B COOTBETCTBHUH C KOHTEKCTOM
3a/1a4¥ MMOTYIEHHBIA Pe3yiIbTar.

[IpuMeHATs, CBOICTBA YHCIIOBBIX HEPABEHCTB Ui CPAaBHEHHWS, OIICHKH, DEIIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOW TMEePEeMEHHOW M WX CHCTEMBI, N1aBaTh I'padUdyecKyl0 WILTIOCTPAIlMI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPaBEHCTB.

DyHKINH

Ilonumars M HCIOJB30BaTh q)YHKHI/IOHaIIBHI)IC INOHATHUA U A3BIK (TCpMI/IHbI, CHUMBOJIMYECKUEC
0003HAYCHHUs), OIpPENCISITh 3HaueHHWE (YHKIMKU [0 3HAYCHUIO apryMEHTa, OINpEAessaTh CBOWCTBA
¢dyHKIMH 110 €€ TpaduKy.

Crpouts rpaduku deMeHTapHbIX QYHKINH BUA:

y=k/x, y=x2,y =x3,y =|x|, y = VX, OnichIBaTh CBONCTBA YHCIO0BOH (YHKIUH 110 e& rpaduKy.

K xoniy o0yuyenus B 9 kiaacce oOyyaromuics MOMYUIHUT CIACAYIOIIUE PEIMETHBIE PE3yIbTaThI:

Ymucna v BBIYUCICHAS

CpaBHUBaTh U yNOPSIOYNBATE PAlMOHATIBHBIE U HPPALMOHAIBHBIE YNCIIA.

BeimonHsaTe  apupMeTndyeckue IEWCTBHSI C PAalMOHAIBHBIMH YHCIAMH, COYeTass YCTHBIE H
MIICbMEHHBIE IIPUEMBI, BBIIIOIHATh BBIUMCIEHUS C UPPALMOHAJIBHBIMY YHCIaMHU.

HaxonuTe 3HaueHUs CTENEHEH C LENbIMU IIOKa3aTelsIMA W KOPHEH, BBIYUCIATH 3HAYEHUS
YUCIIOBBIX BBIPAXKEHUM.

OKpyriiTh AEWCTBUTENbHBIE YHCIA, BBINOJHATH NMPUKUAKY pPE3yjIbTaTa BBIYMCIEHHUH, OLIEHKY
YUCIIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEpaBeHCTBA

Pemate nMHENHBIE M KBaJpaTHbIE YPAaBHEHHUS, YPABHEHUS, CBOJAIIMECS K HHUM, IpOCTEHIINE
JIpOoOHO-palOHATEHBIE YPAaBHEHUSI.

Pemate cucreMbl ABYX JIMHEHHBIX YpaBHEHUM C JBYMs IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPAaBHEHU, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISIETCS JIMHEUHBIM.

Pemats TeKcTOBBIE 3a/1auM aNTe0OpamdecKuM CIIOCOOOM C TIOMOIIIBIO COCTABJICHUS YPABHEHUS HITH
CHCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

IIpoBOINUTE TPOCTEHIIME HCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM YpPAaBHEHMI, B TOM YHUCIE C
MpUMEHEHHEM TpadUUIecKuX IpeACTaBIeHUH (yCTaHaBIMBAaTh, MMEET JM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pelIeHns, €ClIi IMEET, TO CKOJIBKO, U TIpoyee).

PemaTs nuHeliHBIE HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paKaTh pellcHHEe HEPAaBEHCTB Ha
YUCIIOBOM IIPSIMOM, 3aMCBIBATh PELICHKE C ITIOMOILBIO CHMBOJIOB.



Pemrate cucTeMBl JTHUHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIIOYAIOIIMEC KBAIpaTHOE
HEPaBEHCTBO, N300paXkaTh PEIICHUE CHCTEMBl HEPaBEHCTB HA YHUCJIOBOM MPSMOH, 3alUCHIBATH PEIICHHE C
ITOMOIILI0 CUMBOJIOB.

Hcmonp30BaTh HEPaBEHCTBA IIPH PEIICHUH Pa3IMIHBIX 3a71ad.

DyHKIUH

PacrioznaBaTh (QyHKIMKM W3yYEeHHBIX BUAOB. [loKa3piBaTh CXeMaTWYeCKH pACTIOJIOXKEHHE Ha

KOOPAMHATHO# MIocKocTH rpadukoB Gynkmuii Buma: y = kX, y = kx + b,y =k/ix,y = ax? + bx + ¢,y =
x?y =,y = i i i
, Y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HaU€HHU KO (YUIINEHTOB, ONIMCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth 1 H300pa’kaTh CXeMaTHUSCKH TpadUKy KBagpaTHYHBIX (PYHKIHIA, OMMCHIBATH CBOHCTBA
KBaJpaTHYHBIX (YHKLIUH 10 UX TpaduKaM.

Pacno3naBaTh KBaApaTHuHyl0 (QYHKUOUIO 1O (opMmyse, MPUBOAUTH HPUMEPHI KBaIpaTHUYHBIX
¢byHKUMI U3 peanbHOM KHU3HH, (PU3UKH, TEOMETPHUH.

Yucji0BbIe MOCT€10BATETbHOCTH U POTPeCcCUH

PacrnozHaBath apupMeTHYECKYIO U TEOMETPUIECKYIO ITPOTPECCHH IIPH Pa3HBIX crioco0ax 3aaaHusl.

BBIMONHATE  BBIYMCICHUS C HCHONb30BaHHEM (opMyn n-ro ujeHa apudMeTHYECKOH W
T€OMETPUUYECKON MPOrpeccuil, CyMMbI IEPBBIX N YIECHOB.

N300paxath 4eHbl OCIEI0BATEILHOCTH TOUKAMH Ha KOOPIMHATHON TJIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YHCIOBBIMU IOCIENOBATENBHOCTSIMM, B TOM 4YHCIE 33434 W3
PEabHOM KU3HU (C UCTIONH30BAHUEM KaJIBKYIATOPA, MUGPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne n/m Haumenosaiue pasie.i0s u rem Bcero KonTpoabubie  IIpakTu4yeckmne (unpposrie)
NMPOrpaMMBsl P p o0pa3oBaTeJibHBIE
padoTbI padoThI pecypebi
bubmuoreka LIOK
1 Yucaa v BeIMHUCIECHUS. ParimoHanbHEIE 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
> Tosropenue u 0bodmene ! ! https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 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 n/m HaumeHoBaHue pa3aesioB M TeM NPOTrPaMMbl B KontposbHbie IpakTHYecKue (undposbie)
cero padoThI padoThI o0pasoBaTe/IbHbIE
pecypchbl
1 Adnrebpanyeckue BeIpaxeHus. Anredpandeckas 15 1 Bubmuorexa LIOK
Ipodb https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. KpajgpatHele KopHU 15 ﬁggg_?ﬁg?&asggﬁﬂ £417af8
3 Yucna u Berauciieans. CTENeHb C IeIbIM 8 1 Bu6nmoreka IJOK
THOKa3aTesieM https://m.edsoo.ru/7f417af8
4 VYpaBHeHuUs 1 HepaBeHCTBA. KBagpaTHble 19 1 bubmmorexa [IOK
ypaBHenusi. KBaspaTHblil Tpex4ieH https://m.edsoo.ru/7f417af8
5 YpasueHus 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. qucnosie GyrKimn ; https://m.edsoo.ru/7f417af8
bubmoreka IJOK
; losToperme 1 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 11O IIPOT'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

Ne KoJsnyecTBo yacos DJIeKTPOHHbIE
) H
n/n AUMEHOBANNE PANETOn 1 TEM [POrpavMbl Bcero Konrtpoabnsie | IIpaktuyeckue 06;:;(11;1;22;251 e
padoThI padoThI pecypebi
. bu6nmnoreka [JOK
1 Yucna u Beraucnenus. JeficTBuTenbHbIe Yyncaa 9 hitps://m.eds00.ru/7§419d08
bu6nmnoreka [JOK
2 Dy 16 . https://m.eds00.ru/7f419d08
3 YpaBHEHUS U HEPAaBEHCTBA. Y PaBHEHUS C OJHOU 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
Bu6nnoreka [JOK
6 UucnoBble MOCIE0BATENBHOCTH 15 1 https://m.eds00.ru/7f419d08
. bubmmoreka IIOK
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATHU3AIINS 3HAHUI 18 1 hitps://m.eds00.ru/7§419d08
OBUIEE KOJIMYECTBO YACOB 1O ITPOT'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/n Bcero Koutpoabusie IIpakTnueckue W3yseHus o0pa3soBaTeJbHbIe
padoTsI padoTsI pecypcel
1 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 KI1accoB 1
2 [ToBTOpEeHME N3ydeHHOTO MaTepraia 5-6 Ki1accoB 1
3 [loHsATHE PaLMOHAIBHOIO YKCIIA 1
4 ApudmeTrnueckue NeHCTBHUS C PAllHOHAIEHBIMH 1
YyHCIaMu
5 ApudmeTrnaeckue NeHCTBUS C PallHOHAIEHBIMH 1
qyHuciiaMun
6 ApudmeTrnaeckue NeHCTBHUS C pAllHOHAIEHBIMH 1
qyHuciiaMun
7 BykBeHHBIE BRIpaKEHUS 1 BH6J],HOTeKa LIOK
https://m.edsoo.ru/7f41feec
8 [Tepemennsie. JlonycTuMble 3HaUCHUS 1
NEPEMEHHBIX
9 CpaBHeHI/Ie, YHOpAA0YUBAHUC pallMOHATIbHBIX 1
YHCe
10 CpaBHeHHe, yNOPsIOUMBaHNE PALlHOHATIBHBIX 1
YHCe
11 CpaBHeHHe, yNOPsIOUMBaHNE 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 IIPAKTUKHN
14 Pemenne O(E’HOBHBIX 3a/1a49 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, Pa3I0KEeHUS Ha 1

MHOXUTCJIN HATYPAJIbHBIX YHCCJI



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

HpI/I3HaKI/I ACJIIMMOCTH, PA3JIOKCHHA HaA

17 MHOKUTEIIN HAaTYPaTbHBIX YHCEI .
18 pakpanme cxoGor w npsencHe noroGX ) Bumiotera LIOK
https://m.edsoo.ru/7f41fafa
ciaraeMbIx
o | pionome oo wpeent | B LOK
https://m.edsoo.ru/7f41fd70
cllaraeMbIX
IIpeobpazoBanue OyKBEHHBIX BHIPOKEHUH,
20  packpbITHE CKOOOK U NMPUBEACHUE MOJ00HBIX 1
ciaraeMbIx
IIpeobpazoBanne OyKBEHHBIX BHIpOKEHUH,
21  packpeITHE CKOOOK M MPUBEACHUE TOJ00HBIX 1
cllaraeMbIX
29 YpaBHeHue, paBuiIa Mpeoopa3oBaHusI 1
ypaBHEHUS!, PABHOCUILHOCTh YPaBHCHUI
23 JIvHeiiHOe ypaBHEHHUE C OTHOW MEPEMEHHOM, 1
pelieHre JMHENHBIX ypaBHEHHM
24 JIvHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOI, 1 bubnuotexa [IOK
peleHue JIMHEHHbBIX YpaBHEHHMA https://m.edso00.ru/7f420482
o5 Jluneiinoe ypaBHEHUE C OJHOU MEPEMEHHOM, 1
pelieHre JMHENHBIX YpaBHEHHM
26 Pemenue 3a1a4 ¢ IOMOIIBIO ypaBHEHUIA 1 Bubmiorexa IOK
https://m.edsoo.ru/7f42064¢
27 Pemenuie 3a1a4 ¢ TOMOIIBIO ypaBHEHUIA 1 bubmmorexa TIOK
https://m.edsoo0.ru/7f420806
28 Pemenuie 3a1a4 ¢ TOMOIIBIO ypaBHEHUHA 1 bubmmorexa TIOK
https://m.edso00.ru/7f4209a0
29  Pemienwue 3a1a4 ¢ TIOMOIIBIO YPaBHEHHIA 1 bubmorexa LIOK
https://m.edso00.ru/7f420e6e
30 | Dopmynsl 1
31 | ®Dopmyinsl 1
32 KonTpoabHas padora mo teme «Uucaa u 1

BbIUMCJIeHHA. PanmonanbHble YHuCIa.



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

ToxnecTBa»
Peanbnrie 3aBucuMocty. Ipsmast u oOpatHas

33 1
MPONOPLUHUOHAIEHOCTH
34 Peanbubie 3aBucuMoctu. [Ipsmas u oOpaTHast 1
MPONOPLUUOHAIEHOCTH
35  KoopauHara TOYKH Ha IIPSIMOK 1 BH6H,HOTCK3 10K
https://m.edsoo.ru/7f41de76
Bu6mmoreka LIOK
36 Hucnosrie mpomexyTKH . https://m.edS(I)lo.ru/7f41dff2
37 | UwncnoBble MPOMEXYTKH 1
38 Paccrosiaue ME3KLY ABYMS TOUKAMI 1
KOOPAMHATHOH MPSMOi
39 Paccrosiaue MEKTY IBYMS! TOUKaMH 1
KOOPJIWHATHON TPSIMOH
bu6mmoreka [IOK
40 Tonsrue pymxiym . https://m.edscI)lo.ru/7f41efO6
. . Bu6mmoreka [IOK
41 Cofictaa gynicuiii L https://m.edscI)lo.ru/7f41f078
42 Caolicrea gy . Ptpedim edson TUTFA1f1fe
43  TI'paduk pyHKIUH 1
44 [IpsimoyronbHas cucreMa KOOpAWHAT Ha 1 bubanoreka [HOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpsimoyronbHas cucreMa KOOpAWHaT Ha 1 bubanoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
46  Ilpumepsl rpaduKoB, 3aJaHHBIX GopMyTamMu 1 ﬁgggzﬁzziﬁ)?ﬁﬂ 410848
47  Tlpumepsl rpaduKoB, 3aJJaHHBIX QopMyIaMu 1 ﬁggg%ﬁ;ﬁi&?{fﬁ £41ed80
48  Ilpumepsl rpadukoB, 3aJaHHBIX GopMyTamMu 1
49  UYrenue rpauKOB peanbHbIX 3aBUCUMOCTEH 1 BH6H,H0TeKa LIOK
https://m.edsoo.ru/7f41ea24
50 | Urenue rpaMKOB peaNbHBIX 3aBUCUMOCTEH 1
51 | Jluneiinas pyHKUMs 1 Bbub6imoreka [IOK



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

https://m.edsoo.ru/7f427282

. bub6mmoreka [IOK
52 Jlmeiinas gy 1 s eas00 N71427412
53  Ilocrpoenue rpaduka THHEHHONW QYyHKINT 1 ﬁﬁﬁ/ﬁiﬁsgﬁﬁﬂ f426d1e
54 | Tloctpoenwue rpaduka ITuHEHHON HYHKINU 1
55 | I'paduk pynkimn y =[x| 1
56 | I'paduk pynkimm y =[x| 1
57 KontpoabHasi padota nmo Teme «KoopauHaThl 1 1 bubmmoreka [HOK
rpaduxn. @yHkmmum» https://m.edsoo.ru/7f41f50a
58  CremneHns ¢ HaTypalbHBIM [TOKa3aTEIIEM 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f4211de
59  Cremnens ¢ HaTypalbHBIM [TOKa3aTEIIEM 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f421382
60 | CremneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1 bubamorexa LOK
https://m.edsoo.ru/7f42154¢
61 | CaoiicTBa CTENEHH ¢ HATYPaJbHBIM ITOKa3aTeneM 1 bubmorexa LOK
https://m.edsoo.ru/7f421382
62 | CaolicTBa CTENEHH C HATYPaJbHBIM ITOKa3aTeneM 1 bubamorexa LOK
https://m.edsoo.ru/7f42154¢
63 | CaoiicTBa CTENEHH C HATYpaJbHBIM ITOKa3aTeIeM 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f4218be
64 | CaolicTBa CTENEHH C HATYPaJbHBIM MTOKa3aTeneM 1
65 | CaolicTBa CTENEHH C HATYpaJbHBIM MTOKa3aTeneM 1
66 OnHOYIIEeHE] 1
67 OnHOYIIEHE] 1
bubnmnoreka [HOK
68 | Muorosnens . https://m.edS(I)lo.ru/7f42276e
bubnmnoreka [HOK
69 | Muoroaer . https://m.edscI>lo.ru/7f42293O
70 CroxeHue, BEIYUTaHUE, YMHOKCHHE 1 bubmuoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
71 CroxxeHue, BEIYUTaHUE, YMHOKCHHE 1 bubmuoreka [IOK



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
https://m.edsoo.ru/7f422af2

MHOT'OYJICHOB https://m.edso0.ru/7f422cc8
72 CrnoxeHue, BEIYATAHUE, YMHOKCHHE 1 bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
73 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHE 1 bubaunoreka [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
74 | Pa3nokeHne MHOTOWIEHOB HA MHOXHTENN 1 bubmmorexa LIOK
https://m.edsoo.ru/7f423312
75 | PaznokeHne MHOTOWICHOB Ha MHOXHTENIN 1 bubmorexa [IOK
https://m.edsoo.ru/7f4237fe
76 ®DopMysIbl COKPAIIEHHOTO YMHOKEHHS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42432a
7 DopMyIIBl COKPAIIEHHOTO YMHOXEHUS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42464a
78  ®opMymnBI COKPAIIEHHOTO YMHOXKEHUS 1 EH6H,HOTCK3 LIOK
https://m.edsoo.ru/7f424c12
79  ®opMymnBI COKPAIIEHHOTO YMHOXKEHUS 1 EH6H,HOTCK3 LIOK
https://m.edsoo.ru/7f424fd2
80 | ®opMynbl COKPaIEHHOTO YMHOKEHUSI 1
81 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1
82  ®opmynbl COKpAIIEHHOTO YMHOXKEHUS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f4251d0
83 KonTpoasHas padoTa no teme 1
«Auredpanyeckue BbIpasKeHH
84 JIuHeitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U 1 bubnuotexa [IOK
ero rpaduk https://m.edso0.ru/7f427c32
85 JluneliHoe ypaBHEHUE C IByMs IEPEMEHHBIMU U 1 bu6imoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427e8a
86 Cucrema IByX TMHEHHBIX YPAaBHEHUH C IByMs 1 Bbu6imoreka [IOK
HepeMEHHBIMU https://m.edso00.ru/7f42836¢
87 Cucrema JIByX TMHEHHBIX YPaBHEHHUH C IByMs 1
NepeMEHHBIMA
88 Cucrema ByX TUHEHHBIX YPaBHEHHM C TBYMS 1
NepEMEHHBIMU
89 | Cucrema JByX JMHEHHBIX YPaBHEHUH C IByMS 1



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

MEPEMCHHBIMHA

90 Pemenue cucreM ypaBHEHHH 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f4284de
91 | PemnicHue cucTeM ypaBHEHHH 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
92 | PenicHue cucTeM ypaBHEHHH 1 bubmorexa [IOK
https://m.edsoo.ru/7f4287d6
93 | Pemienue cucteM ypaBHEHHH 1
94 Pemenue cucrem ypaBHeHUH 1
95 wepanencrman Beepoccuionan nposepoman 1 BuGmrorexa LIOK
padoma https://m.edsoo.ru/7f421044
9% HUToroBasi KOHTpPoJIbHas1 padoTa / 1 bu6mmoreka [IOK
Bcepoccuiickan nposepounas paboma https://m.edso00.ru/7f429c6c
97 IIoBTOpEHNE OCHOBHBIX MOHIATHIA U METOAOB Kypca 1
7 xmacca, 00001IeHre 3HAHUH
98 IloBTOpEHNE OCHOBHBIX MOHATUH U METO/IOB Kypca 1 Bu6mmoreka [IOK
7 knacca, 0000IIeHre 3HAHUIT https://m.edsoo.ru/7f429f32
99 IloBTOpEHNE OCHOBHBIX MOHIATUH U METO/IOB Kypca 1 bubanoreka [IOK
7 knacca, 00001IeHUE 3HAHUI https://m.edsoo.ru/7f42a0e0
[ToBTOpEHHE OCHOBHBIX MOHATUH U METOJIOB Kypca
100 o 1
7 xiacca, 00001eHHEe 3HAHUI
101 IToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 1 bu6imoreka [IOK
7 knacca, 00001IeHrE 3HAHUI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATHH U METOAOB Kypca 1 bu6immoreka [IOK
7 Kiacca, 00001IeHIe 3HAHNI https://m.edsoo.ru/7f42a900
OBHIEE KOJIMYECTBO YACOB 11O IIPOT'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

KoanuecTBo yacoB

DJIeKTpOHHBIe HU(POBBIE

Ne n/m Tema ypoxka Hara
Bcero Kontpoabnbie IlpakTudeckue w3yemHus o0pa3oBaTeJbHbIe
padoThI padoThI pecypcbl
1 PanmonansabIe BRIpakeHHs. Aredpandeckas 1 bubmmoreka [JOK
npo0b https://m.edso0.ru/7f430382
5 JormycTrMble 3HaYeHMS IEPEMEHHBIX, BXO/ISAIINX 1
B are0panvecKre BEIPaKeHHS
3 JormycTrMble 3HaYeHNS IEPEMEHHBIX, BXO/ISAIINX 1
B auireOpanvecKue BBIPAKECHUsI
. N Bbubanoreka [JOK
4 OCHOBHOE CBOHCTBO anredbpandeckoit 1poou 1 https://m.e dscI)lo.ru 17£430866
. bubanoreka [IOK
> Coxpamerne apodeii ! https://m.edS(I)lo.ru/7f430a8a
. bubmuorexa [IOK
6 Coxpamenne apodeit ! https://m.edS(I)lo.ru/7f430f44
N bubmmoreka [HOK
! Coxpamenne apodeit ! https://m.edS(I)lo.ru/7f430f44
8 CnoxxeHue, BHIYUTaHUE, YMHOKEHUE U JACIICHUE 1 Bbubnmnorexa [JOK
anrebpanvecKux apoodei https://m.edso0.ru/7f43128c
9 CnoxxeHue, BHIYUTAHUE, YMHOKEHUE U JACIICHUE 1 Bbubnmnorexa [JOK
anredpanveckux apooeit https://m.edso00.ru/7f4315c0
10 CrnoxeHre, BRIYUTaHUE, YMHOKCHUE U JICJICHNE 1 bubnuotexa [IOK
anrebpanvecKux apodei https://m.edso0.ru/7f4318¢c2
11 CrnoxeHne, BRIYUTaHIE, YMHOKCHUE U JICJICHUE 1 bubnuotexa [JOK
anredpanvecKux apoodeit https://m.edso0.ru/7f431a20
12 [Ipeo6pazoBanue BEIpAKEHHH, COIEPIKAIINX 1 bubanoreka [HOK
anredbpandeckue a1poou https://m.edsoo.ru/7f43259¢c
13 [IpeoOpa3oBaHue BEIpaXKeHUH, COACPKALINX 1 Bu6immoreka [IOK
anredbpandeckue a1poou https://m.edsoo0.ru/7f432736
14 [IpeoOpa3oBanue BEIpaKeHUH, COACPKALINX 1 Bu6immoreka [IOK
anredpanveckue apoou https://m.edso00.ru/7f432736
15 KonTpoabnas padora mo teme 1 1 Bbub6immoreka [IOK

«Aaredpanyeckas 1poob»

https://m.edsoo.ru/7f431d36
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16 JelicTBUTENBHBIC YHCIIA 1
17 CpaBHEHHE IEHCTBUTEIHHBIX YHACET 1
18 CpaBHEHHE IEHCTBUTEIHHBIX YHACET 1
bubmmoreka [HOK
19 [onsTHE 00 UPpaIOHATILHOM YHCTIe 1 https://m.e dS(I)_E).ru 7f42¢aaa
20 KeanpaTHblii KOpeHb U3 YHCIIA 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42d452
21 Apudmernueckuii KBaJpaTHBIH KOPEHb 1
22 VYpaBHeHHE BUa X2 = a 1
23 JecsTuaHble TPUOIMKEHNS UPPAIIOHATBHBIX 1
qrcen
24 JecsTuaHble TPUOIMKEHNS UPPAIIOHATBHBIX 1
qrcen
25 CpoiicTBa apupMETHIECKUX KBaIPATHBIX KOpHEH 1 EH6H,HOTCK3 LIOK
https://m.edsoo.ru/7f42d862
26 CpoiicTBa apupMETHIECKUX KBAIPATHBIX KOpHEH 1 EH@],PIOTeKa LIOK
ttps://m.edsoo.ru/7f42d862
27 [IpeoOpazoBaHue YUCIOBBIX BRIPAKEHUH, 1 bubmmoreka [HOK
COJIEpKaIIuX KBaJAPAaTHbIE KOPHU https://m.edso00.ru/7f42dd26
28 [IpeoOpazoBaHue YUCIOBBIX BHIPAKEHUH, 1 bu6imoreka [IOK
COZIepKalIuX KBaJAPaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
29 [IpeoOpazoBaHue YUCIOBBIX BHIPAKEHUH, 1 bubimmoreka [IOK
CoJiepyKaIlMX KBaIpaTHBIE KOPHU https://m.edsoo.ru/7f42e0be
30 [Ipeo6pazoBaHue YUCIOBBIX BEIpAKEHUH, 1 bubanoreka [HOK
COJIePKaIIMX KBaIpaTHBIC KOPHU https://m.edsoo.ru/7f42e0be
31 CrTeleHs ¢ IeNbIM ITOKa3aTeNeEM 1 Bubmiotexa LIOK
https://m.edsoo.ru/7f4354a4
32 CBOJCTBA CTEIEHH C IEIBIM [TOKA3aTeaeM 1 bubmorexa LIOK
https://m.edso0o.ru/7f435648
33 CBOIICTBaA CTENEHH C IEJIBIM [TOKa3aTelIeM 1 bubamorera LOK
https://m.edso00.ru/7f435648
34 CBOMCTBA CTETICHH C TEJIBIM TTOKA3aTeIeM 1 bubamorera LHOK
https://m.eds00.ru/7f435648
35 CBoiicTBa CTEMNEHH C 1IETBIM MTOKa3aTeleM 1 butmmoreka [IOK



https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d452
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https://m.edsoo.ru/7f43599a
bubmmoreka [JOK

36 CBoliCTBa CTETIEHH C LIENTBIM ITOKa3aTeIeM 1 https://m.edsoo.ru/7f435ed6
CrannapTHast 3aIuch Yncia. Pasmepsl 00beKTOB
37 OKpY’KaroIero Mupa (0T SJIEMEHTAPHBIX YacTHUI] 1 Bu6mmoreka LIOK
0 KOCMHUYECKHX 00BEKTOB), IJIMTEILHOCTE https://m.edso0.ru/7f436098
MPOIIECCOB B OKPYXKAIOIIEM MUPE
38 Kontpoannasi padora no remam «KBaapatHbie 1 bubamoreka [HOK
kopuu. CteneHnm» https://m.edso00.ru/7f42ec80
Bu6mmoreka [IOK
39 Keanparwoe ypasnenne ! https://m.edscl)lo.ru/7f42ee1a
40 HenonmHoe kBazmpaTHOe ypaBHEHHE 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f42eela
41 Henonnoe kBajgpaTHOe ypaBHEHHE 1 EH6H,HOTCKa LIOK
https://m.edsoo.ru/7f42eela
42 ®dopmyra KOpHEH KBaJlpaTHOTO YpaBHEHUS 1 BH6H,HOTeKa LIOK
https://m.edso0o.ru/7f42f158
43 dopmyna KOpHEH KBaIpaTHOTO YPaBHEHHUS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42f3f6
44 dopmyra KOpHEH KBaJIpaTHOTO YPaBHEHUS 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42f5a4
bubanoreka LIOK
45 Teopema Buera ! https://m.edség.ru/7f42fef0
46 Teopema Buera ! Pitpsim edsoD. 71430076
47 Pewrenne ypaBHeHMM, CBOAAIIMXCA K KBaIPATHBIM 1 BH6H,HOTeKa LIOK
https://m.eds00.ru/7f43c542
48 Pemienue ypaBHeHU, CBOAAIIMXCS K KBaJPaTHBIM 1 BH6H_HOTeKa HOK
’ https://m.edsoo.ru/7f43c3d0
49 KBanpatHslil TpéxuiieH 1
50 KBanpatHslil TpéxuieH 1
51 Pa3noxeHnue kBagpaTHOrO TPEXUIEHA Ha 1 Bbub6immoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
52 Pa3no)xeHue kBagpaTHOrO TpEXUJIEHA Ha 1 Bub6imoreka [IOK
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MHOXHUTENN https://m.edsoo.ru/7f42fd38
53 IIpocretimue apoOHO-pPAIHOHATILHEIC YPaBHCHUS bubmorexa LIOK
P POBHOP P https://m.eds00.ru/7f4328¢6
54 [Ipocreitmme ApoOHO-paMOHATLHBIC YPABHCHUS bubamorera LHOK
P PoBHOP P https://m.edsoo.ru/7f432b6e
Pemenne TekCTOBBIX 3a7]a4 C TIOMOIIBIO bubmmoreka [IOK
55 M .
KBaJIpaTHBIX YPaBHCHUI https://m.edsoo.ru/7f42f75¢c
56 Penenne TeKCTOBBIX 337124 C TIOMOIIBIO bubmmoreka [IOK
KBaJIPaTHBIX YPaBHEHHUI https://m.edso0.ru/7f42f8f6
KourpoabHas pa6ora no reme "KBaapathbie bu6mmoreka [IOK
57 L) 1] .
ypaBHeHusi. KBagpaTHslii Tpexwien https://m.edso0.ru/7f4301f2
JIuHeliHOe ypaBHEHUE C IBYMS [IEPEMEHHBIMU,
58 ero rpaduk, IpUMephl PeICHUs] YpaBHECHHI B
LIEJBIX YUCIax
JIuHeliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH,
59 ero TpaduK, MPUMepHI PelIeHIs YpaBHEHUH B
LEJIBIX YUCTIaxX
JIuHeliHOe ypaBHEHUE C IBYMS [IEPEMEHHBIMU,
60 ero rpaduk, MpUMephl PeIeHUs] YpaBHEHHH B
LIEJTBIX YUCIax
61 Pewenne cucrem AByX JINHEWHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMH
62 Pewenne cucrem AByX JINHEWHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMH
63 Pemienue cuctem AByX JIMHEUHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMH
64 [Ipumeps! peeHns: cucTeM HeTMHEHHBIX
YpaBHEHHUH C IByMsI TIEPEMEHHBIMH
65 [Ipumepsl pelieHus: CUCTEM HETMHEWHBIX
YpaBHEHHUH C IByMsI IEPEMEHHBIMH
I'padmyeckas nHTEpIIpETaNINSl ypaBHEHHUS C
66 5 SI)}I e eMeHHLH\I/)[HpH CMI(I:TeAZIJ)IHHeﬁHLIx bubamorexa LOK
ABY D https://m.edsoo.ru/7f43d6d6
YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU
67 ['paduueckast ”HTEpHIpeTALHsI YPABHEHUSI C Bbubimoreka [IOK


https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
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ABYMs IICPEMCHHBIMU U CUCTEM JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYMs NIEPEMCHHBIMU

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

PelieHne TeKCTOBBIX 3a4a4 C MIOMOILBIO CUCTEM

68 . 1
ypaBHEHUH
69 Pemenue TEKCTOBBIX 337141 C IOMOLIBIO CHCTEM 1
ypaBHEHUH
70 Pemenue TEKCTOBBIX 3a]1a C OMOLIBIO CHCTEM 1
ypaBHEHUH
71 UwucioBeie HEPaBEHCTBA M UX CBOMCTBA 1
72 UrcnoBble HEpPAaBEHCTBA U MX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HO# TepeMeHHOM 1
74 JIunelinbie HEpABEHCTBA C OTHON TIEPEMEHHON U 1 Bbubanoreka [JOK
UX pEIlCHUE https://m.edso0.ru/7f42c692
75 JluneitHple HepaBeHCTBA C OJJHON TIEpEeMEHHON 1 1 bubmmoreka [HOK
UX pEIlCHUE https://m.edsoo.ru/7f42c840
76 JIuHeliHble HEpaBEHCTBA ¢ OHOM NEPEMEHHON U 1
UX pelIeHue
77 Cucrembl THHEHHBIX HEPABEHCTB C OJTHOM 1 bubmmoreka [HOK
MePEeMEHHOM U WX pelleHue https://m.edsoo.ru/7f42cb88
78 Cuctembl THHEWHBIX HEPABEHCTB C OJHOU 1 bubnuotexa [JOK
MePEeMEHHOM U UX pelleHue https://m.edsoo.ru/7f42cd2c
79 Cucremsl nI:IHeI‘/'IHLIX HEPaBEHCTB C OJTHOM 1
MEPEMEHHOM U MX peleHHe
Nzo0pakeHne perieHust JMHEHHOTO HEPaBEHCTBA bubanoreka [HOK
80 M MX CHCTEM Ha YHCJIOBOU MPSIMO 1 https://m.edsoo.ru/7f42c9e4
N3obpaxenne penieHus TMHEWHOTO HEpaBEHCTBA bu6imoreka [IOK
81 M MX CHCTEM Ha YHCIOBOU MPSIMO 1 https://m.edsoo.ru/7f42c9e4
82 KonTposbHas padoTa mo temam 1
«HepaBencTBa. CuctemMbl ypaBHeHU»
bubnmnoreka [HOK
83 Homstue pymem 1 mps://m.edscli).ru/7f433c12
84 O0sacTh onpeIe/ICHUs] 1 MHOYKECTBO 3HAYCHHI 1 bubmuoreka [IOK
byHKIMH https://m.edso0.ru/7f433d84
85 CriocoObl 3a1aHust QYHKIHHA 1



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
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86 I'paduk pynxmn 1
87 CpoiicTBa QpyHKINH, HX OTOOpaKEHUE Ha 1
rpaduke
88 UreHne u moctpoeHue rpadpukoB QyHKIHHA 1
89 [Tpumeps! rpaduKoB GYHKIUH, OTpaXKAFOIIUX 1
peaibHbIe MPOIECCh
90 OyHKIMH, OMUCHIBAIOIIUE IPAMYIO U O0paTHYIO 1 Bu6mmoreka LIOK
MPOMOPIMOHAILHBIC 3aBUCUMOCTH, X rpauKu https://m.edsoo.ru/7f434bbc
91 lunep6ona 1
Bu6mmoreka [IOK
92 Tnnmepbona ! https://m.edS(I)lo.ru/7f4343e2
93 Tpadux dymiau y = x* 1 Pitps i 650071434572
=2 v=x3 v=1Y = Ix|-
94 f;ﬁ;ggggoe )I()éH}_IIeHI);e, }}/]paBHXe’szIﬁ 1|/)1( |C,I/ICTGM 1 bubmmorexa [IOK
S https://m.edsoo.ru/7f434d38
95 typeon T 1§ raaccon, ooGent swanmit ) BuGmrorexa LIOK
. ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickas nposepounas paboma
9% HTorosasi koHTpOIBbHAsSE padoTa / 1 bu6immoreka [IOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f434eb4
97 [loBTOpEHNE OCHOBHBIX MOHATHH U METO/10B 1
KypcoB 7 U 8 Kj1accoB, 0000IIIeHNE 3HAHUIA
98 [ToBTOpEHNE OCHOBHBIX IOHATUNA U METOJIOB 1 bu6imoreka [IOK
KypcoB 7 u 8 ki1accoB, 0000IIeHHE 3HAHHI https://m.edso00.ru/7f43736¢
99 IToBTOpEHNME OCHOBHBIX IIOHATHN U METOJIOB 1 bubanoreka [HOK
KypcoB 7 u 8 kiiaccoB, 00001IeHHE 3HAHHI https://m.edso00.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOJIOB 1 bu6mmoTtexa [{OK
KypcoB 7 u 8 kiaccoB, 000011eHr e 3HAHUI https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX IOHATHN U METOJIOB 1 bu6mmotexa [IOK
KypcoB 7 u 8 kiaccoB, 000011eH e 3HAHUHI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX OHATUN U METO/IOB 1 bubnmnoreka [HOK
KypcoB 7 u 8 kiaccoB, 000011eHe 3HAHUHI https://m.edso0.ru/7f437858
OBLIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102
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9 KJIACC

No KoaunuecTBO 4acon JyekTpoHHbIE HUGPOBHIE
Tema ypoka Hara
n/n Kourpoabnbie Ilpakrnueckue o0pasoBaTeibHbIE
Bcero HU3y4YeHHUS
padoThI padoThI pecypcbl
PanmonaneHble yncna, UppaLMOHAIBHBIC YUCTIA,
1 Pb 1
KOHEYHbIE U OECKOHEUHBIE AECATHYHBIE JPOOH
MHOXeCTBO JIEHCTBATEIBHBIX YHCENT;
2 JIeHCTBUTEIbHBIC YHCIIAa KAaK OECKOHEUHBIE 1
JECSTUYHBIC APOOH
B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKITY
3 MHOXECTBOM JICHCTBUTENBHBIX YHCET U 1
MHO>KECTBOM TOYEK KOOPAUHATHOU MPSAMOi1
CpaBHEHHE JEHCTBUTEIBHBIX YHUCET,
4 apudmeTryecKue qeHCTBHS C TeHCTBUTELHBIMA 1
YHCIaMU
[TpubnmwkéHHOE 3HAYCHHUE BEIMYUHBI, TOYHOCTh
5 P . 1
NPUOTMKEHUS
6 OxkpyTJIeHHE Yucen 1
7 OKpyTJIeHHE YKCel 1
8 IIpuknjka U OLIEHKA PE3YJIbTaTOB BBIYMCICHUMN 1
9 [IpuknKa 1 oLIleHKa Pe3yIbTaTOB BEIYMCICHUI 1
p pesy.
10 CBOMNCTBa YETHOCTH U HEUETHOCTH (PYHKIHAI 1
y
11 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*, ¥ = x, y=Ix|
13 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x, 1
y=x*, y = Vx, y=|x|
14 I'paduxu dynkumii: y = kx, y = kx + b, y=k/x, 1
y=x*, y = Vx, y=|x|
15 I'paduxu dynkumii: y = kx, y = kx + b, y=k/x, 1
y=x*, ¥ = Vx, y=Ix|
16 I'paduxu pyuxnuii: v = kx, y = kx + b, y=k/X, 1
p Y y y




y=x>, ¥ = Vx, y=Ix|

17  Ksanmparuunas pyHKnus, e€ rpaduk U CBOWCTBA BH6H_HOTeKa LIOK
https://m.eds00.ru/7f4396¢6
18 | Kmamparuunas QyHKIMs, € TpaQyK U CBOWCTBA ﬁgg;?;:;i;ii?ﬁn £439842
19  Ksanmparmunas ¢pyHkuus, e€ rpaduk u cBoiicTBa ﬁgg?:lfl(:r:zzzg)c_)rﬁﬁ £4399b4
20 [Napabona, KoOpAMHATHI BEPILIUHBI Tapa0oJIbl, OCh Bu6mmoreka LIOK
CHMMETPHH IapadoIbI https://m.edsoo.ru/7f439eb4
21 [Tapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmnoreka [HOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a03a
29 [Tapaboina, KOOpIUHATHI BEPIIHHEI TapadoIIbl, OCh bubmmnoreka [HOK
CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f43alac
23 ITapaboina, KOOpIUHATHI BEPIIHHEI TapadoIibl, OCh bubmmnoreka [HOK
CHMMETPHH MapadoJIbl https://m.edsoo.ru/7f43a31e
24 [MTapaboina, KOOpAWHATHI BEPLIMHBI ApaOOIIbI, OCh Bu6mmoreka [IOK
CHMMETPHUH 1MapadoIbI https://m.edsoo.ru/7f43a526
25 | Kourtpoasnasi pagora no teme " ®@ynxuun" ﬁﬁ;ﬁﬁﬁﬁ?ﬁm 13ab34
2 Jluneiinoe ypaBHeHue. Penienrue ypaBHeHUH, Bbu6mmorex LHIOK
CBOASIIIIAXCS K IMHEHHBIM https://m.edsoo.ru/7f43bf66
27 Jluneiinoe YpaBHeHHe. Pewienue ypaBHeHui,
CBOJSIIIMXCS K JINHEHHBIM
8 KBagparnoe ypaBHeHue. Penienue ypaBHeHUH, bu6imoreka [IOK
CBOJIAIINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
29 KBanparHoe ypaBHenue. Pemenne ypaBHeHuil, bubanoreka [HOK
CBOJIAIINXCS K KBAJAPATHBIM https://m.edsoo.ru/7f43c542
30 | bukBagpaTHbIe ypaBHEHHS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43c3d0
31 | bukBajapaTHbIC ypaBHEHUS BH6H_HOTeKa 10K
https://m.edsoo.ru/7f43c3d0
32 lexnidepmv peHIGHI/ISIVypaBHeHI/If/'I TPEThEN U
4eTBEPTOM CTETIEHEH Pa3I0KEHUEM HA MHOKHUTEIH
33 | Ilpumepsl penieHus: ypaBHEHUN TPEThel u
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quBépToﬁ CTCIICHEH Pa3JI0KCHUECM Ha MHOKUTCIIN

34  Pemenue 1poOHO-PAIMOHATBHBIX YPaBHEHUH EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/7f43c9b6
35 | Pemenue 1poOHO-paMOHATBEHBIX YPaBHEHUH EH@]_HOTeKa 110K
ttps://m.edsoo.ru/7f43c9b6
36 Perienue TeKCTOBBIX 3324 anredpanyecKiuM
METOAOM
37 Perienue TeKCTOBBIX 33724 anredpanuecKiuM
METOAOM
38 Perienue TeKCTOBBIX 3aa4 anredpanyecKum
METOAOM
39 KOHTPOJIbHaﬂ paﬁ?Ta 10 TeMe «YPaBHEHMS €
OJIHO¥ MepeMeHHOoI»
40 | YpaBHeHHe ¢ AByMS IIEpEMEHHBIMH H €r0 TpapuK EH@],PIOTeKa 0K
ttps://m.edsoo.ru/7f43d0b4
41 | YpaBHeHHE C AByMS IEpEMEHHBIMH H €r0 Tpapuk EH@],PIOTeKa 0K
ttps://m.edsoo.ru/7f43d0b4
42 Cucrema 1ByX JII/IH"CI‘/'IHI)IX YPABHEHUMH C IByMs
NEPEMEHHBIMU U €€ pelleHne
43 Cucrema 1Byx JII/IH"eI?IHLIx YPaBHEHUH C IByMs
NEepPEMEHHBIMU U €€ pelleHne
44 Cucrema 1Byx J'II/II-{CI\/'IHBIX YPaBHEHUH C IByMs
TIEPEMEHHBIMU U €€ peleHne
45 Cucrema 1Byx J'II/II-{CI\/'IHBIX YPaBHEHUH C IByMs
TIEPEeMEHHBIMU U €€ peleHne
46 Pemmenue cucreM AByX ypaBHEHUH, OHO U3 bubanoreka [IOK
KOTOPbIX JINHEHHOE, a JAPYroe — BTOPOi CTEIICHU https://m.edsoo.ru/7f43d23a
47 Pewenne cucreM AByX YypaBHEHHMH, OTHO U3 bu6mmotexa [IOK
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH CTENEHU https://m.edsoo.ru/7f43d55a
48 Pemenune CHCT?M JIBYX YpaBHEHUH, OJIH? u3
KOTOpPBIX JIMHENHOE, a APYroe — BTOPOU CTENEHH
49 Pemenue CHCTEM IBYX YpaBHEHHUH, OZHO 13
KOTOpPBIX JIMHENHOE, a APYyroe — BTOPOU CTENEHH
50 | I'paduueckas MHTEpHIpETAIHS CUCTEMBI



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
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ypaBHeHI/Iﬁ C IBYMs IEPCMECHHBIMU
Penrenne TekCcTOBBIX 3a1a4 anre6panquKHM

51 1
crocobom
52 Perienue TeKCTOBBIX 33724 anreOpanyecKiuM 1
crocobom
53 KOHTpOJ‘IbPﬂﬂ padora no teme «CHucTeMbl 1
yYPaBHEHHUID)
54 | YucnoBble HEpaBEHCTBA M UX CBOMCTBA 1
55 | YucnoBble HEpaBEHCTBA M UX CBOMCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/7f43ad5a
56 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHON 1 1 bubmmnoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
57 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHON 1 1 bubmmoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
58 JluneiiHbIe HepaBeHCTBA C OAHON TIEPEMEHHOH 1 1 bubmmoreka [HOK
UX pEIICHUE https://m.edsoo.ru/7f43af08
59 Cucremsl J'II:IHCfIHI:IX HEPAaBEHCTB C OJIHOMI 1
MIEPEMEHHON U UX PEIlCHHE
60 Cucremsl H{/’IHCI\/’IHBIX HEPAaBEHCTB C OJIHOMI 1
NIEPEMEHHON U UX PelLleHHe
61 Cucremsl H{/’IHCI\/’IHBIX HEPAaBEHCTB C OJIHOMI 1
NEPEMEHHON U UX PelleHNe
62  KBaaparHbie HEpaBEHCTBA U UX pEIlICHHE 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f43b098
63 | KpaapaTHble HEpaBEHCTBA U UX PEIICHUE 1 BH6H,HOTeKa HOK
https.//m.edsoo.ru/7f43b21e
64 | KsampaTHble HepaBEHCTBA U UX PEIICHHUE 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f43b5a2
65 | KsamparHble HepaBeHCTBA U MX pelIeHHE 1
66 | KBaaparHble HEpaBEHCTBA U HX pEILICHHE 1
67 I'paduueckast nuHTEpHIIpETALSI HEPABEHCTB U 1 Bbub6immoreka [IOK
CHCTEM HEPaBEHCTB C JIByMsl IEPEMEHHBIMH https://m.edso0.ru/7f43b098
68 I'paduueckas naTEpHIpETaIMsl HEPABEHCTB U 1

CHUCTEM HEPABCHCTB C ABYMA NICPEMECHHBIMU



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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69

Koutpoabhasi pa6ora no reme «HepaBeHcTBa)

70  TloHsTHE YUCIIOBOI MOCIEIOBATEILHOCTH bubmorexa LHOK
: https://m.edsoo.ru/7f43e6c6
71 3ajaHue Mocien0BaTeIbHOCTH PEKYPPEHTHOM bubaunoreka [JOK
(hopmyroit u hopMyIoit n-ro uneHa https://m.edsoo.ru/7f43ebda
72 | ApudmeTrruecKas U reOMETPHYCCKAs IPOrPeCCUn bubamorexa LHOK
p P porp https://m.edsoo.ru/7f43ed7e
73 | Apudmerndeckas ¥ reoMeTpUIecKas IPOrPeccuu bubmorexa [IOK
P P porp https://m.edsoo0.ru/7f43f3b4
74 reomexpiacexoit nporpecon cyst nepasn BuGmiorera LIOK
P porp - YM p https://m.edsoo.ru/7f43f58a
YJIICHOB
15 reomexpimacerott nporpecen cysn nepssi Bubanorera LIOK
P porp Y p https://m.edsoo.ru/7f43ef2c
YIIEHOB
76 reomerpimacexoit nporpecon cyst nepasn Bu6miorera LIOK
P porp - YM p https://m.edsoo.ru/7f43f0c6
YICHOB
77 (riz:co)il\éinll::qr;;oo;nr? eraggg]nh;einlifhiz? Een BBIX N bubmorexa LHOK
P porp ¥ p https://m.edsoo.ru/7f43f72e
YJIEHOB
18 reomexpiaceroit mporpecon cysmt epasn ubimotera LIOK
p poTp e P https://m.edso0o.ru/7f43f8a0
YJICHOB
N300paxeHne 1ieHoB apu)METHIECKOH 1
79  TeoMeTpUYecKOU MporpeccHii TOYKaMH Ha
KOOPJMHATHOM TIOCKOCTH
N300paxeHne 4ieHoB apu)METHIECKOH 1
80 | reoMeTpuuYECKO MPOTrPECCHil TOUKAMH Ha
KOOPJIMHATHOM IJIOCKOCTH
81 | JluHEHHBIN U SKCIOHEHITUAIEHBIA POCT
82 | CiioskHBIE ITPOLIEHTHI bu6morexa LLOK
pon https://m.edsoo.ru/7f43fe0e
83 | CnoxHble IPOLIEHTHI bubmmorexa [OK

https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43e6c6
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https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

KonTpoabnas padora mo teme «HucaoBbie

bubmuoreka [IOK

84
IOC/IEA0BATEIHLHOCTI) https://m.edsoo.ru/7f440418
IToBTOpeHME, 0000IICHHE U CUCTEMAaTH3AIIHS
85 3HaHWH. 3amnch, CpaBHCHHE, JEHCTBUS C
JICHCTBUTEIbHBIMHU YHCIIAMH, YUCIIOBAS IPsIMast
86 IToBTOpEHME, 000OIICHIE U CHCTEMATH3AIIHS
3HaHu#. [IponeHThI, OTHOMICHHUS, TPOTIOPIIUH
87 IToBTOpEHME, 000OIICHIE U CUCTEMATH3AIIHS
sHanui. OkpyrieHue, npuodIKeHHe, OI[CHKA
IToBTOpenue, 0000IIEHNE U CHCTEMATU3ALIM
88 3H3HI/II§ PeH;eHMe TII;KCTOBLIX 3a1a4 ’ bubmorexa LHOK
' A https://m.eds00.ru/7f443b12
apuPMEeTHIECKIM CITIOCOO0M
TToBTOpenue, 0000IIEHNE U CUCTEMATHU3ALIMS
89 3HaHI/IP”II) Pemenne ”II“];KCTOBBIX 3a1ay ! Eubmorexa HOK
) https://m.edsoo.ru/7f443cd4
apu(METHYECKUM CIIOCOO0M
IToBTOpenue, 0000IIEHNE U CHCTEMATU3ALIM
90 3H3HI/II§ PeH;eHMe TII;KCTOBLIX 3a1ay ! Bubmuorexa [JOK
) o https://m.edsoo.ru/7f443fea
apuPMEeTHIECKIM CITIOCOO0M
IToBTopenue, 0000IIEHNE U CHCTEMATH3ALIM
91 3HaHI/II7II) I1 e’o6 a3c1)1113aHHe anre0 aI/ILIeCKI;IX bubmiorexa [IOK
- 1'peobp p https://m.edsoo.ru/7f4441ca
BBIpa)KeHI/II/I, ILOHYCTI/IMBIe 3HAUYCHUA
TToBTOpeHue, 00001IEHNE U CUCTEMATHU3ALIUS
92 3HaHHfII) IT e,o6 33(1)];3HI/IG anred anqecmfx Bubmiorexa IOK
- peodp p https://m.edsoo.ru/7f444364
BBIPOKCHUH, IOMYCTUMbIE 3HAYCHUS
IToBTopenue, 0000IIEHNE U CHCTEMATH3ALIM
93 3HaHI/II7II) I1 e’o6 a3c1)1113aHHe anre0 aI/ILIeCKI;IX bubmiorexa [IOK
- 1'peobp p https://m.edsoo.ru/7f444612
BBIpa)KeHI/II/I, ILOHYCTI/IMBIe 3HAUYCHUA
TToBTOpeHue, 00001IEHNE U CUCTEMATHA3ALIUS
94 3HaHHI?II) IT e,o6 ascl)lllaaHHe anre0 anqecmfx Bubmiorexa HOK
: E P p https://m.edsoo.ru/7f444a94
BBIpa)KeHI/II/I, ZIOHYCTI/IMI)Ie 3HAUYCHUA
TToBTOpenue, 00001IEHNE U CUCTEMATH3ALIM
95 3HaHI/II7E) D I;KHHH'H;OCT OocHHUE CBOfICTB;I bubimorexa LIOK
s - octp ’ https://m.edsoo.ru/7f444c56
W3YUYCHHBIX QYHKIHIA
9% [ToBTOpenue, 06001IeHNE U CHCTEMATU3ALHS Bbu6imoreka [IOK

3HaHUM. YHKIMU: TIOCTPOEHUE, CBOMCTBA

https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f4404f8
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W3YYCHHBIX QYHKIUN
IToBTOpEHME, 000OIICHIE U CUCTEMATH3AIIHS

bubmmoreka [JOK

97 | 3nanmil. yHKUMH: TIOCTPOEHHUE, CBOACTBA 1 https://m.eds00.ru/7f44516a
M3Y4YEHHBIX (QyHKIUHA
o | Lommeme oo n nerevenparns | B LOK
- PYTIIH: TIOCTPOCHHE, https://m.edsoo.ru/7f4452¢6
U3YYCHHBIX (yHKIUI
99w, Lpaprrteoroe peneme ypasmomi e 1 u6miotera LIOK
P P P https://m.edsoo.ru/7f445516
CHCTEM
[ToBTOpeHue, 0600IIeHNE U CHCTEMAaTH3AIINS
100  3manwmii. ['padmyeckoe perienne ypaBHEHUH U UX 1
CHCTEM
101 HMroroBasi KOHTPOJbLHAsA padoTa 1
102  OOobmieHNe U cCUCTeMAaTH3AIUS 3HAHHIA 1
OBIIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 102



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kox "
IPOBEpAEMOTo IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOCHHS 0CHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA
pe3yJibTaTa
1 Umcna ¥ BEIYUCICHUS
11 BI{HOJ‘IHHTL, coyeras YCTHbIE M IHUCbMEHHBIE TPUEMBI, apu(MeTHUecKue
JEHCTBUS C PallMOHATIBHBIMU YHCIAMH
HaxonuTs 3Ha4eHUS YUCTOBBIX BBIPAKEHHUH, TPUMEHSATH Pa3HOOOpa3HbIe CIIOCOOBI
1.2 U OpuéMbl BBIYUCICHHUS 3HAYEHHM [OpPOOHBIX BBIPAKCHHUH, COAEpIKaILUX
OOBIKHOBEHHBIE U JECATHYHBIE IpOOU
[lepexomutes OT omHOW (POPMBI 3ammMcH dYHCEN K APYro (mpeoOpa3oBHIBATH
1.3 JNEeCATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUYHYIO IPOOh)
14 CpaBHUBaTh U YIIOPSIOUYMBATh pallMOHATBHBIE YHCIIA
1.5 OKpyTIATh YHCa
BrINONHATE NPUKUIAKY U OLEHKY pe3ylbTaTa BBIYHUCIEHUMN, OLEHKY 3HAYEHUM
1.6 YHUCJIOBBIX BbIpa)KCHUU. BBHITOMHATH AEHCTBUSA CO CTENEHSMHU C HAaTypalbHBIMU
MOKa3aTessIMU
17 [IpuMeHsTh NMpU3HAKM OETUMOCTH, PA3JIOKEHHE Ha MHOXKUTENIH HaTypallbHBIX
YHCen
Pemate nmpakTHKO-OpMEHTHUPOBAHHBIE 3afayd, CBSI3aHHbIE C OTHOIICHUEM
18 BEJMUUH, MPOMOPLUMOHANBHOCTBIO BEIMMHH, MPOLCHTAMH, HMHTEPNPETHPOBATE
pe3yNbTaThl pelIeHus 3ajad ¢ y4€TOM OTpaHMYEHHH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB
2 Anrebpandeckue BoIpaKESHUS
21 Hcnonb3oBaTh areOpanvecKkyto TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
' Ipolecce OCBOEHHsI yueOHOro MaTrepuana
29 HaxomuTth 3HaueHWs: OYKBEHHBIX BBIPaXCHWH TpU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX
23 BrimonHaTe mpeoOpa3zoBaHUsl LENOr0 BHIPAKEHUs B MHOTOWIEH IPHUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK
24 BhInonHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOYIEH,
MPUMEHSTH (OPMYJIBI KBaJ[paTa CyMMBbI U KBaJIpaTa pa3HOCTH
OcCymiecTBIATh pa3jioXKeHHe MHOTOWIEHOB Ha MHOXHUTEIW C IOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKM OOIIero MHOXHUTENS, TPYIIMUPOBKH CllaraeMbiX,
pUMEHEHUS! POPMYJT COKPAIIEHHOTO YMHOKEHUS
26 [IpumenaTs mpeoOpa3oBaHUSI MHOTOWIEHOB AL PeLIEHHs PAsTMMHBIX 3a7ad 3
MaTEeMaTHKH, CMEXHBIX PEMETOB, H3 PeaJbHOMN MPAKTUKU
27 Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypaJbHBIMU IOKAa3aTeNsAMHU  JUIS
npeoOpa3oBaHysl BEIpaKEHUN
3 YpaBHEHHS U HEPABEHCTBA
Pemarp nuHelHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, NpPHUMEHAA IpaBUia
3.1 Mepexo/ia OT HCXOJHOTO YPaBHEHHUS K paBHOCHILHOMY eMy. [IpoBepsTs, aBnseTcs
JI 9MCJI0 KOPHEM YPaBHEHHUS
3.2 [Ipumenats rpaduyeckre METOABI MPH PEIICHHWH JTUHEWHBIX ypaBHEHHH M WX

CHUCTEM



HO):[6I/IpaTB MMPUMCEPHI Map YUCCII, ABIAONUXCA PCHICHUCM JIMHESHHOT O YpaBHCHUA

33 C IByMsl IEpEMEHHBIMHU
34 CTpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JUHEHHOTO YpaBHEHHS C IBYMs
[IEPEMEHHBIMH; TOJIb3YSICh I'PaMKOM, IPUBOANUTH IPUMEPBI PELLICHNS] YPABHEHHUS
35 Pemate cucteMbl IBYX JTMHEHHBIX YpPaBHEHHH C ABYMsI NMEPEMEHHBIMH, B TOM
qucie rpaduIecKu
CocTaBiiTh U pelaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JMHEHHBIX YpaBHEHHUM
3.6 [I0 YCJIOBHUIO 3a/laud, UHTEPIPETHPOBATh B COOTBETCTBUHM C KOHTEKCTOM 3aJayd
MOJTYYEeHHBIN pe3yIbTaT
4 Koopnunate! u rpaduku. OyHKIIMU
N3o0paxars Ha KOOPAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
41 KOOpAWHATaM, Jy4YH, OTPE3KH, MHTEPBajbl, 3alUCHIBATh YHCIOBBIC MPOMEXKYTKH
Ha areOpandeckoM sI3bIKe
4.2 OTMeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 33JJaHHBIM KOOPIMHATAM
4.3 Crpoutb rpadukn muHeHHBIX QyHKIHHA. CTpouTh rpaduK GyHKINH Y = |X|
OnwuceIBaTh ¢ MOMOIIBI0 (PYHKIMK M3BECTHBIE 3aBUCUMOCTH MEXKIy BEIMYMHAMH:
4.4 CKOpOCT, BpeMs, paccrosiHue, eHY, KOJIUYECTBO, CTOUMOCTb,
MIPOM3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI
4.5 Haxonute 3HaueHue GyHKIMY 110 3HAUYEHUIO e€ apryMeHTa
[loammate Tpadudeckmii cHnocod TPEACTaBICHUS H aHanmW3a WHGOpMAIUH,
4.6 M3BIIEKATh U MHTEPIPETUPOBATh HHOOPMAIIHIO 13 TPadUKOB PeabHBIX IMPOIIECCOB
1 3aBUCHMOCTEH
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIe Pe3yIbTATbI 0CBOCHHA OCHOBHOI
pesyaLTaTa o0pa3zoBaTebHOM MPOrPaMMbI OCHOBHOI'0 001ero 00pa3oBaHusA
1 Yucna 1 BBIYUCIIEHUS
Hcnonb3oBaTh HavalbHbIC TPEJICTABICHHSI O MHOXKECTBE JICHCTBUTEIILHBIX YHCEI
11 IUIS CPaBHEHMsI, OKPYTJICHUS U BBIYMCIICHNUH, N300pakaTh AEHCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOU IIPSIMOM
[IpumensaTs mnoHsTHE apU(METHYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
19 KBaJpaTHblE KOPHH, WCHOJIB3YS NPU HEOOXOIMMOCTH KaJbKYJSTOP, BBHIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUH, COJIEPKALINX KBaJApaTHBIE KOPHHU, HCIONIb3YS
CBOMCTBa KOpHEM
13 Hcnonb30BaTh 3amucy OOJIBIIMX M MAJBIX YHCEI C TIOMOIIBIO JECATHYHBIX qpo0eit
u creneHeit yucna 10
2 AnrebOpandeckue BEIpaKeHHS
21 [IpuMeHsTh  TMOHATHE  CTENEHM C  LEJbIM  II0Ka3aTeleM,  BbIOJIHATD
peoOpa3oBaHMs BEIPAKEHUH, COJIEPXKAIMX CTEIECHHU C LEeJIbIM IIOKa3aTeleM
29 BrImoNHATE TOXAECTBEHHBIE NPEOOPa3OBaHMs PALNMOHAIBHBIX BBIPAKCHHH Ha
OCHOBE IPaBWJI ACHCTBUI HaJ MHOTOWIEHAMH M anreOpandecKuMu JpoOsMu
2.3 PackiagpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIN
24 [IpumensTs mpeoOpa3oBaHHs BBIPAKECHUH ZULSL PELICHUA PAsNMTHBIX 337124 H3
MaTeMaTHKH, CMEXHBIX TIPEJIMETOB, H3 PEaJbHOMN MPAKTUKU
3 VYpaBHEHHS U HEPAaBEHCTBA
31 Pemate JsmHEWHBIE, KBagpaTHBIC YPAaBHCHUS M PalOHAbHBIC yPABHCHHS,
CBOJISIIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C ABYMSI IEPEMEHHBIMH
3.2 [IpoBoauTh MpocTeiiine UCCiIe0BaHNsl YPABHEHUH U CHCTEM YPaBHEHHH, B TOM




YHUClie ¢ MPUMEHEHUEM rpaduuecKux mpencTaBieHuil (YCTaHaBIMBATh, UMEET JTH
ypaBHEHUE WM CHUCTEMa YypaBHCHHH PEIICHUS, €CITH HMEET, TO CKOJIbKO, U
rpouee)

[lepexonuTs OT ciioBeCHON (POPMYITHPOBKH 3a1a4d K e€ anreOpamdecKoi MoIenn

3.3 C TOMOIIBI0  COCTaBJICHWS  YpaBHEHHS WM  CHCTEMbl  ypaBHEHUA,
HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJIa4y TOJYYSHHBIN pe3ysIbTaT
[IpyuMeHATh CBOWCTBA YHUCIIOBBIX HEPABCHCTB IS CPABHCHUS, OICHKH, PEIIaTh
3.4 JIMHCHHBIC HEPaBeHCTBA C OJHOH TMEPEeMEHHOW M WX CHCTEMBI, J1aBaTh
' rpauyecKyr0 WDIIOCTPAIlMI0 MHOXXECTBA pEIIeHHH HEePaBeHCTBA, CHUCTEMBI
HEpPaBCHCTB
4 QyHKIUN
[lormmate W WMCHONB30BaTh (PYHKIMOHATBHBIE TOHATHS M S3BIK (TEPMUHEI,
4.1 CUMBOJIMYECKHe 0003HAYEHMs), ONPENeNATh 3HadeHne (YHKIMH I10 3HAYEHHUIO
apryMeHTa, ONPE/CIIAThL CBOUCTBA (YHKIMHU T10 e€ rpaduKy
CtpouTh rpaduKu 3J€MEHTapHBIX (YHKIIWA BUA:
4.2 y =k/x,y=x?y=x3%Yy=|X|, ONUCBIBATh CBOWCTBA YUCIOBOU (DYHKIIUH 1O &
rpaduKy
9 KJIACC
Kona .
npoBepsieMoro IIposepsiemble ?penmeTHme pe3yJbTaThl OCBOEHHUSI OCHOBHOM
o0pa3oBaTebHOM MPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBaHUA
pe3yabTara
1 Yuciia ¥ BEIYNCIEHUSA
1.1 CpaBHUBATH H YIOPSIOYNBATE PAIlMOHATHHBIE M HPPAITHOHAIBHBIE YHCIIA
Bemonnaate apudmerndeckre AEHCTBUS C PAllMOHANBHBIMH YHCIIAMH, COYETas
1.2 YCTHBIE ¥ TIICHMEHHBIE MPUEMBI, BBITIONHATH BBIUMCICHUS C WPPAIMOHATHHBIMU
YucIaMU
13 Haxoaute 3HaueHHus cTeleHen f LEJIbIMU TTOKA3aTENsIMU U KOPHEU, BBIYUCIATH
3HAYCHMsSI YUCIIOBBIX BBIPAKEHUI
14 OKpyrysiTh ) JNEHCTBUTENLHLIE  YHCIIA, ]%'I)IHOJIHHTI) MPUKHUJIKY  pe3yJibTata
BBIYMCIICHHUH, OLIEHKY YHCIIOBBIX BBIPOKEHUH
2 YpaBHEeHMsI 1 HEPABEHCTBA
21 Pemarh nuHelHbIC ¥ KBaJpaTHbIC ypaBHEHUS, YPaBHEHHMSI, CBOISAIIMECS K HUM,
MpocTeime TpoOHO-paIliOHATIBHBIE YPABHEHUS
29 Pemate CI/ICTeM‘IjI JIBYX JINHEHHBIX YPaBHEHUH C IBYMS nepeMeHlin,IMH M CUCTEMBI
JIByX YpaBHEHHIA, B KOTOPBIX OJIHO YPaBHEHHUE HE SBIISETCS JTNHEHHBIM
23 Pemath TeKCTOBBIE 3a1a4H anre6pa1/1qec1<v1/IM c1ocoOOM C MOMOIILIO COCTABIECHMS
YpaBHEHUS HJIM CUCTEMbI JIBYX YPaBHEHHU C IBYMsI IIEPEMEHHBIMU
[IpoBoauTk MpocTelitre uccIeI0BaHUs YpaBHEHUI U CHCTEM YpaBHEHUH, B TOM
24 Yuclie ¢ NPUMEHEHHWEM  TpapUuecKux npeﬂCTaBneHIEﬁ (Hampumep,
yCTaHaBJIMBaTh, UMEET JIM yPaBHCHHE WJIM CHUCTEMa YPaBHEHUU PEIICHHUsS, €CIIH
HUMEET, TO CKOJIBKO)
Pemarp nuHEWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarth
2.5 pellieHre HEPaBeHCTB Ha YHCIOBOW MPSAMOM, 3allMChIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB
Pemath cucTeMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABCHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPABCHCTBO, H300pa’KaTh pEIICHHE CHCTEMBl HEPABEHCTB Ha
YHCIIOBOW TPSIMOHA, 3aIMCHIBATh PEIICHUE C TTIOMOIIbI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA MTPH PEIICHUH Pa3IMYHBIX 33124



DyHKIUU

Pacno3naBate GQyHKUIMM W3y4eHHBIX BHIOB. IloKa3plBaTh CXeMaTHYECKU
pacrmoiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (YHKUMH BHOA: Y=KX,

3.1 y=kx+b, y=k/x, y=ax*+bx+c, B 3aBHCHMOCTH OT 3HAUEHMII KOX(PPHUIHNECHTOB,
OTIMCHIBATh CBOMCTBA (PYHKITHI

3.2 [Toka3piBaTh CXEMaTHYECKH pACIOJIOKEHHE HA KOOPIMHATHOW IUIOCKOCTH
rpadukoB GyHKIMH Buga y = VX, Y = [X| ¥ onHCHIBaTh CBOMCTBA (hYHKIIUIHA

33 Crpouts W u300pakaTb CXeMaTHYeCKd TpaduKd KBAAPATHYHBIX (YHKIHH,
OMKCHIBATh CBOMCTBA KBaIPaTUUHBIX (DYHKIHH 1O UX rpaduKam

3.4 PacrnioznaBath kBagpaTHuHyl0 (QYHKUWIO TO (opMylie, NPUBOAUTH HPUMEPHI
KBaJpaTHYHBIX QYHKLIWH U3 peaNnbHOU )KU3HHU, (QU3UKH, TECOMETPUH

4 Apudmernueckasi 1 reOMETPUUECKasi MPOrPECCUU

41 PacriozHaBath apuMeETHUECKYI0O M T€OMETPHUECKYIO MPOrPECCHU HPU Pa3HBIX
croco0ax 3aJaHusl

472 BBINONMHATE ~ BBIYMCICHUS C  UCHOJb30BaHMeM  (opMmyn N-ro  djieHa
apruQMEeTHIeCKOW U TeOMETPHIECKOM MPOTPECcCHii, CyMMEBI MIEPBBIX N WICHOB

4.3 N300paxath 4wieHbI OCICIOBATEILHOCTH TOYKAMK HAa KOOPIMHATHOMN TIOCKOCTH
Pemarsn 3a1a4y, CBsA3aHHBIC C YHCJIIOBBIMHU ITOCJIICAOBATCIBHOCTAMU, B TOM YHUCJIC

4.4 3aa4il W3 pPeajbHOW JKU3HU (C HWCIIONIb30BaHUEM KaJbKyNsATOpa, MH(PPOBBIX

TEXHOJIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kona IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUSA
1 Uucna v BBIUKCIEHUS
JpoOu OOBIKHOBEHHBIE M JIECSITUYHBIE, TEepexo] OT OJHOH (OpPMBI 3ammcH ApoOer K
11 npyroii. IloHsATHE panMOHAIBHOIO 4YMCNIA, 3allUCh, CPABHEHHUE, YIOPSIOYMBAHUE
panrOHAIBHBIX YUCET
12 Apudmernueckre AEHCTBUA C palliOHATBHBIMA YHCIaMu. Pemrenne 3amad U3 peanbHOU
NPaKTUKW HA YacTH, Ha APOOH
13 CreneHpb ¢ HaTypalbHBIM IOKa3aTeleM: ONpelesieHue, Ipeodpa3oBaHie BhIPAKCHUN Ha
OCHOBE OTIPE/IeNICHHs], 3aIUCh OOJIBIINX YHCEI
14 [IponeHTrl, 3amuch NPOLEHTOB B BHIEC IpoOH U npo6nv B BHJE NPOIEHTOB. Tpu
OCHOBHBIE 33J1a4{ Ha MPOLIEHTHI, pElIeHNE 3ajau U3 pealbHON MPaKTUKU
15 ITpuMeHeHue NPU3HAKOB IETMMOCTH, PAa3JI0KEHHUE HA MHOYKUTENIN HAaTYpaJIbHBIX YHCET
1.6 PeanipHble 3aBHCHMOCTH, B TOM YHCJIE TIpAMasi B 00paTHAast IPOMOPIUOHAIEHOCTH
2 Anrebpandeckre BbIPaKCHUS
21 IlepeMeHHBIE, YUCTOBOE 3HAUECHHUE BBIPAXKEHUS C MepeMeHHOU. [[omycTuMble 3HaYeHuUs
MePEeMEHHBIX
29 [IpencraBienue 3aBUCHMOCTH MEXIy BEIMUYMHAMHU B BUAe GopMyibl. Beramcienus mo
hopmyam
2.3 [TpeoOpazoBanue OYKBEHHBIX BHIPAKCHUH, TOXKAESCTBEHHO PABHBIC BBIPAKCHUS
24 CBoiicTBa cTENEHH ¢ HaTYPaJIbHBIM IIOKa3aTeIeM
o5 Opnownens! 1 MHOrowIieHbl. CTeneHb MHOTOWIeHa. CloKeHne, BblUNTaHUe, YMHOKEHNE
MHOTOUJICHOB
26 DopMyIbl COKPAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbI U KBaApar pasHocTH. Dopmyiia
PasHOCTH KBaJpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKHTEIHN
3 YpaBHeHUsI
31 YPaBHeHI/IVe, KOpEHb YpaBHEHUS, IpaBuja MpeoOpa3oBaHus ypaBHEHHs], pAaBHOCUIBHOCTh
ypaBHEHUI
32 JIuneiinoe YPaBHEHHE C OI[HOVIZ IIEPEMEHHON, YMCIIO KOpPHEH JIMHEWHOIO YpaBHEHMS,
pelIeHNe JIMHEHHBIX YpaBHEHUH
33 COCTaBJ'IGIjPIe YpaBHEHUH 10 YCIOBHUIO 3a1auu. PerieHne TeKCTOBBIX 33/1a4 C MTOMOILBIO
ypaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU U €ro rpaduk
Cucrema [ByX JMHEHHBIX YPaBHEHMHA C JAByMsl IepeMEHHBIMU. PeleHue cucrem
3.5 ypaBHEHUH croco0OM MOACTaHOBKH. [IpuMeps! peleHns TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO
CHUCTEM YPAaBHEHMM
4 Koopnunater u rpaduku. @yHKIumn
4.1 Koopaunara Touku Ha npsMoit
4.2 UYuncnoBble MPOMEXYTKH. PaccTosiHue MeXay IBYMs TOUKaMH KOOPJAMHATHOM MpsIMON
43 Hp}IMoyFOJ'II)Hle cucrema koopaunat, ocu OX u Oy. Abcuucca u opauHaTa TOUKH Ha
KOOPJMHATHOM MIIOCKOCTH
44 IIpumepsr lipa(bI/IKOB, 3aJaHHBIX  Qopmynamu. YrteHue TpadUKOB  pearbHBIX
3aBHUCHMOCTEH
4.5 [onstue pynknuu. ['paduk Gynkimu. CrolicTBa QyHKINH
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. ['padux pysknmm y = [X|
4.7 ['paduueckoe perieHre TMHEHHBIX YPaBHEHUI 1 CUCTEM JIMHEHHBIX ypaBHEHUH




8 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT cO/IePKAHMS
1 Uwncna 1 BEIYHCICHHS
11 Ksanparueiii koperb u3 uwcia. IloHstue o0 wppanpoHaIBHOM dYucie. [lecaTudHbIe
NpUOTMKEHHS HPPALMOHATBHBIX YUCET
12 CroiicTBa apr(pMETHICCKUX KBaJIPaTHBHIX KOPHEH M NX MPUMEHECHHE K MPeoOpa3oBaHUIO
YHCIIOBBIX BBIPQKCHUH U BBIYMCICHUSIM. J[eHiCTBUTENBHBIE YHCTIa
1.3 CreneHs C LenbIM OKa3aTeneM U e€ cBolicTBa. CTaHgapTHAs 3alKCh YMCIIa
2 Anrebpandeckre BbIPaXKECHUS
2.1 KBagpaTHslil TpEXuieH, pa3ioKeHUE KBaAPATHOTO TPEXWICHA HA MHOXHUTEIH
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ajre0panveckoi apoou
2.3 CrnoxeHue, BEIUNTaHNE, YMHOXKEHHUE, JIEIeHNE anre0pandecKux apooei
2.4 ParmioHansHbIC BRIpOKCHHS B X IIPE0Opa30OBaHIE
3 YpaBHeHHS U HEPABEHCTBA
3.1 KBagpaTtHoe ypaBHeHue, GopMyia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera
3.2 Peuienune ypaBHEHUN, CBOIAIIUXCA K TUMHEHHBIM U KBaJPaTHBIM
3.3 [pocreiimme qpoOHO-paIOHATEHBIE YPAaBHEHUS
I'padmueckast uHTEpIpEeTalsl YPAaBHEHUH C JBYMS MIEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
3.4 YPAaBHEHUN € JByMs I€peMEHHbIMH. lIpuMepbl penieHuss CHCTEM HEIUHEHMHBIX
YpaBHEHHUH C ABYMSI IEPEMEHHBIMH
3.5 Pernienne TeKCTOBBIX 3a1a4 aJIreOpanuecKuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMeHHOH
3.8 PaBHOCHIILHOCTH HEpaBEHCTB
3.9 JluneiiHbIe HepaBeHCTBA C OAHOHN TIEPEMEHHOM
3.10 CucTeMBbl TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
4 OyHKIHUN
41 [onsarue pynkumuu. O6iacTb onpeneseHust 1 MHOXKECTBO 3HaueHUH GyHKIUH. CriocoObl
3ananus QyHKIHHA
4.2 I'paduk pynkimu. Urenne cBOHCTB pyHKIMH 10 e€ rpaduxy
4.3 IIpumeps! rpadukoB (HYHKIHIA, OTPAKAIONINX PeaTbHBIE MPOIIECCH
44 OyHKIMH, OMUCHIBAIOIIUE MPIMYIO U OOpaTHYIO MPOTOPIHOHANBHBIE 3aBUCUMOCTH, UX
rpaduku
4.5 OyHKIMU y =x? y = x°
4.6 Oy y = Vx, Y = |x|
4.7 I'paduueckoe penieHne ypaBHEHHI 1 CUCTEM YpaBHEHHN
9 KJIACC
Kon IIpoBepsieMblii 31€EMEHT COACPKAHUSA
1 Yucna ¥ BEIYUCIICHUS
11 PanmonanbHble 4Mcia, WUppalMOHAIbHBIE 4YMCIIa, KOHEYHble M OECKOHEUHbIE JECATHYHBIC
Jpodu
MHOXeCTBO JIeHCTBUTENBHBIX YHCEN, JICHCTBUTENBHBIE 4YHCIIA KaKk OEeCKOHEUYHbIE
1.2 JecITUYHbIe JIpoOW. B3anMHO OJIHO3HAYHOE COOTBETCTBUE MEXJY MHOMXKECTBOM
JEHCTBUTEIbHBIX YMCE U KOOPAUHATHON NpsiMoii. CpaBHEHHE AEHCTBUTEIBHBIX YHCEI
1.3 Apudmernueckue AeHCTBUA C 1eHCTBUTENBHBIMHI YHCIAMHU




I/I3MepeHI/I}1, HpI/I6J'II/DKeHI/I$I, OLICHKH. P a3MCphbL 00BEKTOB OKpYyXXaromero Mupa,
AJIUTCIIBHOCTh TIPOIIECCOB B OKPYIKAroIIEM MHPC. HpI/I6J'II/DKéHHOC 3HAYCHUEC BCIMYHUHBI,

14 TOYHOCTh mpubmwkeHus. OxpyrieHune umcen. lIpukuaka W OIEHKA PeE3yIbTAaTOB
BBIYMCIICHUI
2 YpaBHeHHSs U HEPABEHCTBA
2.1 VYpaBHEeHHS ¢ OHOM IIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOSIIMXCS K KBaAPATHBIM
24 buxBagpatHoe ypaBHeHue. [Ipumepsl perieHus: ypaBHEHUM TpeThei U YeTBEPTON cTeneHen
Pas3yIoKEHUEM Ha MHOXKUTEIN
2.5 Pemenune qpoOHO-paliOHAIbHBIX YPAaBHEHUH
2.6 Cucrembl ypaBHEHHH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €T0 rpaduK
2.8 Pemienue cucteM IByX TUHEHHBIX YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
29 Peumienne cucrem AByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOU
CTETIeHU
2.10 I'paduueckas HHTEpIPETAIMS CUCTEMBl YPaBHEHHI C IByMs IEPEMEHHBIMH
211 Penienne TeKCTOBBIX 3a71a4 aJireOpanuecKuM CriocoooM
212 UwncnoBble HEPaBEHCTBA U X CBOWCTBA
2.13 Pemenne TMHEWHBIX HEPABEHCTB C OJHOM IMEPEeMEHHOM
2.14 Pemienne cuctem TUHEWHBIX HEPABEHCTB C OJIHOM IMEPEeMEHHOM
2.15 KBanpaTHspie HepaBeHCTBa
2.16 I'paduueckas nHTEpIPETAMS HEPABSHCTB M CUCTEM HEPABEHCTB C IByMS IEPEMEHHBIMU
3 OyHKINH
31 KBagpatnunas ¢ynkums, e€ rpapuk u cBoiictBa. [lapaboma, KOOpAMHATHI BEPUIMHEI
1apaboITbl, 0Cb CHMMETPHUH IapaboITbl
3.2 I'paduku ¢pynkimii y=KX, y=kx+b u ux cBoiicta
3.3 I'pacduku dynkiwmii y=k/X, v = x° u ux coiictBa
3.4 I'paduku GyHKINH , M UX CBOWCTBA
4 UmncnoBble MOCIE0BATETHHOCTH
41 OmnpeneneHnne W cHocoOBl  3aJaHMA  YHMCIOBBIX IIOCJIEOBATENbHOCTEH. 3anaHue
MOCJIeIOBATEILHOCTH PEKYPPEHTHOH popMysioi u hopmyIoii N-ro dsieHa
42 Apudmerrnueckass nporpeccus. DopMmynbl N-ro 4ieHa apuPMETHUECKOW NPOTPECCHH,
CYMMBI IEPBBIX N YJICHOB
43 I'eomerpuyeckas nporpeccus. PopMyIsl N-To YJIeHa TEOMETPUIECKOM MPOrPeCcCHr, CYyMMBI
NEPBBIX N YICHOB
a4 N3o0paxeHne uieHOB apu(METHYECKOH M TEOMETPUYECKOW NpOrpeccHil TOYKaMu Ha
KOOPJIUHATHOH MIIOCKOCTH. JIMHEHHBIN U SKCTIOHEHIUATBHBIA POCT
45 CIo>xHbI€ TPOLIEHTHI



INPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHMUSA

Kon
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsieMble TpeGOBaHNS K MPeIMETHBIM Pe3yJIbLTATAM 0CBOEHUSI 0CHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHNsI HA OCHOBE
DrocC

YMeHue onepupoBaTh MOHATHAMU: MHOYKECTBO, IMOAMHOXKECTBO, ONEpaly Haj
MHOXECTBAMH; YMEHHE ONEpUpOBATh MOHATHSAMU: Tpad, CBA3HBIA rpad, JepeBo,
[IUKJI, IPUMEHSTHh WX TPHU PEIIeHWH 3a7ad; yMEHHE HCIIONb30BaTh rpadudeckoe
MIPEJICTaBIEHNE MHOXKECTB ISl OMMCAHUS pealbHBIX MPOIECCOB U SBICHUH, NMPHU
PELICHNH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB

YMmenue  onepupoBaTh  NOHSATUSMM:  ONPENEIEHHE, aKCUOMa, TEopema,
JI0Ka3aTelIbCTBO; YMEHUE paClO3HAaBaTb WCTUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJUTH MPUMEPHI U KOHTPIOPUMEPHI, CTPOUTH BBICKA3BIBAHHUS WU OTPHULIAHHS
BBICKa3bIBaHUM

YMeHue omnepupoBaTh HOHSATHAMH: HAaTypajbHOE YHCIIO, IPOCTOE M COCTAaBHOE
YHCI0, AETUMOCTh HATypalbHBIX YHWCEN, MPU3HAKU JEIMMOCTH, IeJI0€ YHCIIO,
MOJyJb 4YHCIa, OOBIKHOBEHHAs! IpoOb M AecATHYHAs APOOb, CTAHNAPTHBIA BH[
yHhcia, PpalUoOHAIbHOE YHMCIO, HPPALUOHAIBHOE 4YHCIO, apu(METHYECKU
KBaJIpaTHbIM KOPEHb; YMEHHE BBINOJHATH JECUCTBUS C YHCIAMH, CPaBHHUBATH U
YHOPSIIOUMBATh YMCIa, MPEACTaBIATh 4YHCIAa Ha KOOPJIWHATHOM MHpsAMOI,
OKPYTJIATh YUCIIA; YMECHUE eNIaTh IPUKUIKY M OLICHKY Pe3yJIbTaTa BbIYMCICHUN

YMeHne  OmepupoBaTh  IMOHATHSAMH: CTENEHb C  I[EJBIM  IOKa3aTeleM,
apuMeTHYecKuil KBaJpaTHBI KOpPEHb, MHOTOWIEH, anredpamdeckas IpoOb,
TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHW OOJbIle CIUHUIIBL
YMEHHE BBHINONHITH PAacd€rhl 1Mo QopMyiaM, MpeoOpa3oBaHUs NEIBIX, APOOHO-
PaLMOHATIBHBIX BBIPAKCHUI M BBIPAKCHWH C KOPHSMHM, Pa3IoKeHHE MHOTOYJICHA
Ha MHOXXUTEIHM, B TOM YHCJIE C UCTIOJIB30BaHHEM (OPMYIT Pa3HOCTH KBaJpaToB U
KBaJipaTa CyMMBI M pa3HOCTH

YMeHHe OmepHupoBaTh IMOHATHUSMHU: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOMU
MIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHE
pelarh JMHEHHbIE U KBaJApaTHBIE ypaBHEHUs, JpOOHO-pallMOHaIbHbIE YPaBHEHHUS
C OJHOW IIEPEMEHHOM, CHUCTEMBl JBYX JIMHEHHBIX YpPAaBHEHHWW, JIMHEHHBIE
HEPAaBEHCTBA U UX CHCTEMBI, KBaJIpaTHbIE U IPOOHO-PaLlMOHAIIFHBIE HEPABEHCTBA C
OJIHOM NMEPEMEHHOH, B TOM 4YHCIE MPH PELIEHWH 33had U3 JPYTHX NPEeIMETOB U
MIPaKTUYECKUX 3a/lad; YMEHHE MCIOJb30BATh KOOPAMHATHYIO IpsAMYyK H
KOOPJIMHATHYIO TIOCKOCTH ISl N300pasKeHHs pellieHnl ypaBHEHUH, HEPABEHCTB U
CUCTEM

YMeHue onepupoBaTh NOHATHAMU: (pyHKUIMSA, rpaduk QyHKUMH, HYTH QyHKIHUH,
NPOMEXYTKM  3HAKOIOCTOSIHCTBA, HPOMEXKYTKH  BO3pacTaHus, YyObIBaHuS,
HauOoJblliee ¥ HAaWMEHbIIee 3Ha4YeHUs (QYHKIWUU; YMEHHE OIEepHUpPOBAThH
MOHSATHSAMU: TIpSIMasi NPOTOPIUOHATBLHOCTD, JIMHEWHas (QYHKIMS, KBaJpaTHYHAS
¢ynkuus, oOpaTHas NPONOPLHMOHAILHOCTh, mHapalojia, rumnepbosa; yMeHHUe
cTpouTh rpaduku (YHKUUH, UCIONB30BaTh IpadUKH Ul ONpENesICHHs] CBOMCTB
MIPOIIECCOB M 3aBUCUMOCTEMH, /ISl pelIeHns 3a7ad U3 APYTuX y4eOHBIX MPEeAMETOB
W pealbHON JKM3HW; YMEHHE BBIpaKaTh (OpMyJIaMu 3aBUCHMOCTH MEXKIY
BEIMYNHAMHU

YMeHne omnepupoBaTh MOHATHUSMH: IIOCIEIOBATEIBHOCTh, apudMeTHyeckas u
reoMeTpHuYecKas MIPOTPECCHH; yMeHHe WCIIOJIb30BaTh cBOiicTBa
Nocye0BaTeIbHOCTE!, (hOPMYIIBI CYMMBI M OOILET0 YeHa MPH PEIICHUH 33134, B
TOM YHCIIE 33734 U3 APYTHX YUSOHBIX IPEAMETOB U PeaIbHOM KU3HU



YMeHue peniath 3a/jauy pa3HbIX THUIIOB (B TOM YKCIIC HA MPOIEHTHI, JIOJIA U YacTH,
JIBIKCHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH TIOKYIIOK M YCJIYT, HAJIOTH, 3a1a4u
U3 OO0NacTH YIpaBIEHUS JHYHBIMH W CeMEHHBIMH (UHAHCAMHU); yMEHHE
COCTABIISATh BBIPKCHUS, YPABHCHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aJ1a4H,
WCCJICJIOBATH MOJyYEHHOE PEUICHUE U OIICHUBATh MIPABONOA00HOCTh MOTYYCHHBIX
pe3yIbTaTOB

YMeHue onepupoBaTh MOHATHSAMH: (UTypa, TOYKA, OTPE30K, MpsAMasi, Jy4,
JoMaHas, yrol, MHOTOYTOJNbHHK, TPEYrOJbHUK, PaBHOOCAPCHHBIA U
PaBHOCTOPOHHUN TpPEYrOJLHUKU, TNPSIMOYTOJbHBIH TPEYrOJbHUK, MEIUaHa,
OHMCCEeKTpUCa W BBICOTA TPEYTOJBHHUKA, YETBIPEXYTOJILHUK, IMapajiiesIorPaMM,
pOMO, TIPSIMOYTONBHHK, KBAJpaT, Tparenus; OKPYKHOCTh, KpYT, KacaTeJbHas;
3HaKOMCTBO C TIPOCTPAaHCTBEHHBIMH (UI'YpaMH; yMEHHE pellaTh 3aJa4d, B TOM
YuClie W3 TOBCEIHCBHOW XHM3HM, Ha HAXOXKICHUEC TCOMETPUUYECKUX BEIUYHH C
MPUMEHEHNUEM H3YYeHHBIX CBOUCTB (hUTyp 1 (hakToB

10
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YMeHne onepupoBaTh MOHITUSIME: PABEHCTBO (UTYpP, PABEHCTBO TPEYTOJbHHUKOB;
NapauleIbHOCTh M TEePIEHIUKYISIPHOCTh MPSAMBIX, YToJd MEXKAY HPSIMBIMH,
MEPICHANKYISAP,  HAKJIOHHAs, TMPOeKHHs, Toao0ue  ¢Guryp, MOAOOHBIE
TPEYroJIbHUKH, CUMMCETPHUA OTHOCUTCIIBHO TOYKHU U HpﬂMOﬁ; YMCHHE pacClio3HaBaThb
paBEHCTBO, CHUMMETpHUI0O W  momobue  uryp, mapamnenbHOCTh |
HEPIEHNKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MHPE

YMeHue omnepupoBaTh MOHATHSIMHU: JJIMHA, PACCTOSHHE, Yrosl (BeIMYMHA YIia,
CHHYC W KOCHHYC YIJIa TPEYTOJIbHHKA), IUIONIA/Ib, YMEHHE OIICHUBATH Pa3MEphI
NpeMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE MPUMEHSTH (HOpMYJIBI
NepuMeTpa U IOl MHOTOYTOJIbHUKOB, AJIMHBI OKPY>KHOCTH U IUIOLIAAN KPYTa,
o0beMa MPSIMOYTOJIBHOTO MapajUieNielMIIea; YMEHHE HPUMEHATh MPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIBHHUKA, TEOPEMY
[Tudaropa, TPUTOHOMETPHUYECKHE COOTHOIIEGHHWS JUISI BBIYMCICHUS  JUIMH,
paccTosiHU, mIomanen

YMenue n300paxarh IUIOCKHE (PUTYpHI W MX KOMOHWHAIIWW, MPOCTPAHCTBEHHBIC

(urypsl OT pyKH, ¢ HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
110 TEKCTOBOMY MJI CHUMBOJIbHOMY OIIHCAHHUIO

13

YMeHue onepupoBaTh TOHATHUSIMH: TIPSIMOYTOJbHas CHUCTEMa KOOPJIHMHAT;
KOOpIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOMU3BEIECHHUE BEKTOpa Ha YHCIIO,
CKaIIsIPHOE IPOW3BEJIEHUE BEKTOPOB; YMEHHE HCIIOJIB30BaTh BEKTOPHl W
KOOpAWHATHI JUIA TpPEACTaBICHUS NAaHHBIX M pelIeHUs 3aJad, B TOM YHCIE M3
JIPYTUX Y4eOHBIX IPEAMETOB U PeabHON KU3HH

14

15

YMeHue onepupoBaTh IOHSATHUSAMHU: CTOJIOWKOBBIE W KPYIOBBIC JHArPaMMBbI,
TaONUIBI, CpefHee apudMeTHyeckoe, MeauaHa, HauOoNbliee W HAaUMEHbIIee
3HAYCHUs, pa3Max YUCIOBOTO Ha0Opa; YMEHHE W3BJICKATh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh MH()OPMAIIUIO, TPEICTABICHHYIO B Ta0JMIAX M Ha JUarpaMMax,
OTPAKAIOIIYID CBOMCTBA M XapaKTEPUCTHKH PEalbHBIX IPOLECCOB M SBICHUH;
YMEHHUE Pacrio3HaBaTh M3MEHYHBBIC BEIMYHHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBarh HOHSATHAMU: CIyYalHBIH ONBIT (CIy4alHBIN SKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (JIEMEHTAPHBIH MCXON) CIY4YalHOIr'O OIBITa, CIydaiHoe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOJUTh BEPOSTHOCTH CIyYaWHBIX
COOBITHI B ONBITAX C PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMU; YMEHHE
pemiath 3aJadd METOJOM OPraHM30BAaHHOTO Iepedopa M C HUCIOJIb30BaHHEM
MpaBWjia YMHOXXCHHS; YMEHHE OILIEHWBAaTh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBJIEHU, TOHUMATh POJIb MPAKTUIECKH TOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHIA
B OKpPYXaloLIEM MHPE W B KHU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBLIMX YUCEN M €ro pOJbI0 B MACCOBBIX
SIBIICHUSIX

16

YMeHne BHIOWPATH TOMXOSANTUN WM3YyUYEHHBIM METOA JUIsl PEIICHHs 3aJadqw,
MPUBOJIUTh MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE W KU3HH,



pacnio3HaBaTh IIPOABJICHUC 3aKOHOB MATCMATUKHM B HCKYCCTBC, OIIMCBhIBATH
OTACIIbHBIC BBIJAIOMUCCA PC3YyJIbTAThI, ITOJYYCHHBIC B XOAC PA3BUTUA MATCMATUKU

KaK HayKHW, MPUBOIUTH MPUMEPHl MATEMaTHYECKUX OTKPHITHA W HX aBTOPOB B
OTEYECTBEHHOW M BCEMUPHON HCTOPUU




HEPEYEHb 3JIEMEHTOB COAEPKAHMUS, TIPOBEPSAEMBIX HA OI'3 11O

MATEMATUKE
Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Uwcna v BEIYUCIICHUS
1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTUMOCTH [ETbIX YUCEelT
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, TTPOIICHTHI, OECKOHESUHBIC TIEPHOINICCKUEC APOOH
13 PannonansHbie uncna. ApudmeTndeckre onepaiy ¢ paluiOHATFHBIMA YACIaAMHA
14 JeticTBuTenbHBIC YUCTa. ApUPMETHICCKHEC OTICPALIUN C ICHCTBUTCIILHBIMA YHCIIAMHU
15 HpI/I6J'II/I)KéI—£HBIe BBIUMCIICHNUS, MPaBUJIa OKPYTJIEHUS, TMIPUKHUIKA M OIEHKA pe3ylbTaTa
BBIYMCIICHAN
2 AnreOpandecKrie BRIPaKeHHS
2.1 BbykBeHHBIE BBIpaxXeHHsI (BHIPAXKECHUS C TIEPEMEHHBIMH)
29 Crenenb ¢ penbIM nokazareieMm. CTeneHb C palMoOHaJbHBIM MoKa3aTeneM. CBoicTBa
CTETICHH
2.3 MHoro4seHbI

24 Anrebpandeckast 1poOb

Apudmernueckuii KOpeHb HaTypalbHOH creneHd. JleHcTBUS ¢ apuUPMETHUECKUMH

25 KOPHSIMH HaTypaJIbHOH CTEIIeHH
3 YpaBHeHHS 1 HEPABEHCTBA
3.1 Llenbie 1 qpoOHO-panioHabHBIE YpaBHEHUsI. CHCTEMBI 1 COBOKYITHOCTH YpaBHEHUIH
3.2 Ienbie u ApoOHO-paIOHAIbHEIC HepaBeHCTBAa. CUCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucinoBble MOCe10BaTeIbHOCTH
4.1 ITocneoBaTeILHOCTH, CIIOCOORI 3a0aHus ITOCIEA0BATEILHOCTEH
4.2 Apudmermueckast 1 reoMeTpudeckas mporpeccuu. @opmysa cI0KHBIX POIIEHTOB
5 OyHKIHMN
Oynkus, crnocoObl 3axanus (yHkuuu. ['paduk Qysknum. OOnacTe omnpeaenceHus: u
51 MHOXeCTBO 3HaueHuil ¢(yHkumu. Hymu ¢yskmum. [IpomexyTkn 3HaKOIOCTOSHCTBA.
[TpoMeXyTKH MOHOTOHHOCTH (QYHKIMU. MaKCHMyMbl W MHHUMYMBI (YHKIIUH.
HawuGounbliee n HauMeHblIee 3Ha4eHNe (PYHKIIMU Ha TPOMEKYTKE
6 KoopnuHatel Ha MPSMO# U IIOCKOCTH
6.1 KoopaunarHas npsmas
6.2 JlexapToBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GpuUrypsl U uxX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOTOyTrOJIbHUKH
7.4 OKpy>KHOCTB U KpyT
7.5 M3mepeHne reoMeTpUUYECKIX BETHYUH
7.6 BekTops! Ha MIOCKOCTH
8 BeposiTHOCTh M CTaTHCTHKA
8.1 OnucarenbHasi CTAaTUCTHKA

8.2 BepostHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» 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

METOIUYECKHUE MATEPHUAJIBI IJI51 YUUTEJA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

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

e Geogebra — mpUIIOKEHUE C OTKPBITHIM HMCXOJHBIM KOJIOM, CICIHAIBLHO pa3paboTaHHOE Kak
CPEIICTBO U3y4YCHUs U OOYyUYCHHUS TEOMETPUH U anreope.

e mathproblems.ru/ - cOopHuk 3amay mo maremaTuke. IloMHMO caMMX 3adaHMii, Ha caiiTe ecThb
KOHCTPYKTOP JUTS CO3[aHHsI CAMOCTOSITEIbHBIX M KOHTPOJIBHBEIX PaboT.



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

