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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas pabodas mporpamMma IO MaTeMaTuKe JJIsi OOydaroIIMXcs C
3aJIepKKOU TIcuxudeckoro pa3putus (nanee — 311P) Ha ypoBHE OCHOBHOT'O OOIIETrO
o0pa3oBaHHs MOATOTOBIEHa Ha ocHOBe denepasbHOr0 TrocylapCTBEHHOIO
o0pa3oBaTeIbLHOTO CTaHAapTa OCHOBHOTO obmiero o6OpazoBanus (I[lpuxas
Munnpocemenusi Poccun or 31.05.2021 r. Ne 287) (maee — ®I'OC O0OO0),
AnantupoBaHHas oOpa3zoBareiibHas MPOrpaMMa OCHOBHOI'O 0OIIero oOpa3oBaHMs
JUIsE  OOy4JalomUXCsS C OrPAaHMYCHHBIMU BO3MOXKHOCTSMHU 370poBbs  ([Ipukas
Munnpocsemenns Poccun ot 24 Hos0pst 2022 1. Ne 1025), denepanbHoi padboucit
nporpaMMbl  OCHOBHOTO oOIIero oOpa3oBaHUs 1O Y4eOHOMY TIpEaMETy
«Maremaruka»,  @enepalbHOM  NPOrpaMMbl  BOCIHUTAHUA, C  Y4ETOM
pacrpeneNneHHbIX 0 KJlaccaM MpOBEpIeMbIX TPeOOBaHUM K pe3ysbTaTaM OCBOCHHUS
®denepanbHON aJanTUPOBAHHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O OOILIETO
o0Opa3oBaHus i1 00YJarOUIUXCs € 33JIePKKOM MCUXu4yeckoro pazputus. B paboueit
MIPOrpaMME YYTEHBI WJEU U MONoKeHUs1 KoHLenuu pa3BuTus MaTeMaTUYECKOro
oOpa3oBanus B Poccuiickoii deneparuu.

Oo0mas xapakrepucTuka ydye0Horo npeamera «Maremaruka

VYuebnslii npeamer «MareMaTrkay BXOAUT B MIPEIMETHYIO0 00sacTh «Maremarnka
u uHpopmarukay. OH CIOCOOCTBYET Pa3BUTHUIO BBIUMCIUTEIBHON KyJIbTYpPHI H
JIOTUYECKOTO MBITIICHHS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX B MOBCEIHEBHOMN
xu3Hu oOyvarouuxcs ¢ 3[IP. VYueOHbIi mnpeaMer pa3BUBAET MBIIUICHUE,
IPOCTPAHCTBEHHOE BOOOpaxeHHe, (YHKIUOHAIbHYIO TPaMOTHOCTh, YMEHHS
BOCTIIPMHUMATh U KPUTUYECKH aHAIU3UPOBATH MH(GOPMAIIHIO, MPEACTABICHHYIO B
paznuuHblx (popmax. OOydeHHe MareMaThke Aa€T BO3MOXXHOCTb pa3BUBATh Y
obyuatoruxcs ¢ 3IIP TouHyto, paunoHaTbHYIO U UHPOPMATUBHYIO peUb, YMEHHE
oTOMpaTh HamOoJee TMOAXOANINE S3BIKOBBIC, CHUMBOJIHMYECKHE, Tpaduyueckue
CpelICTBAa I BBIPAXKEHUS CYXKICHUHA M HAIJSIHOTO WX MPEACTABIICHHUS.
HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYphbl B COBPEMEHHOM TOJIKOBAHHUU
ABIIAETCA O0Ilee 3HAKOMCTBO C METOJAaMHM IO3HAHUS JCHCTBUTEILHOCTH,
MPEICTABICHUE O MPEIMETE M METOJaX MATEeMAaTHKH, X OTIMYUN OT METOOB
JIPYTMX €CTECTBEHHBIX M T'YMAaHHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUS
MaTeMaTUKU JJI1 PEIICHUs HAy4YHbIX W NTPHUKIAJHBIX 3aaad. Takum o0pazowm,
MareMaTu4eckoe oOpa30BaHME BHOCUT CBOM BKJIaJ B (OpMHUpPOBAHUE OOIIIEH
KYJIbTYphl yenoBeka. M3ydeHne MaTeMaTHKU TakKe CIIOCOOCTBYET 3CTETUYECKOMY
BOCIIUTAHHUIO YEJIOBEKA, MOHWMAaHUIO KpPacOThl M M3AIIECTBA MAaTEMATHYECKUX
paccykKJIeHui, BOCIPUATHIO T€OMETPUUECKUX (DOPM, YCBOCHHUIO UIEH CUMMETPUHU.
[Iporpamma oTpaxkaer cogepxanue o0ydeHus npeamery «MaTeMarrukay ¢ y4eTom



0CcOo0BIX OOpa3oBaTeNbHBIX MOTpeOHOCTEeW oOywatommxcsi ¢ 3IIP. Omnamenue
y4eOHBIM TpeaMeToM «MaTemaTuka» MPEeACTaBIseT ONPEACIECHHYIO CIO0XKHOCTh
s ydauuxcs ¢ 3I1P. YV oOyuaroumuxcs ¢ 3[1P Haubosee BbIpakeHbl OTCTaBaHUSI B
pPa3sBUTHHU CJIOBECHO-JIOTUYECKUX ()OPM MBILIUIEHUS, MOITOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KATETOPUU UM TPYAHOAOCTYIHBI. B ToXXe BpeMsl Mpu ClieluaIbHOM
oOydeHHH OOy4arluecs MOTryT BBINONHATh 3aJaHus 1O auroputMmy. OHH
BOCIIPUHMMYHMBBI K ITOMOIIH, MOTYT BBIIIOJHUTH NEPEHOC HA AHAJIOTMYHOE 33JlaHUE
YCBOEGHHOTO crioco0a pemeHusi. CHIKEHHE Pa3BUTUS MBICIUTEIbHBIX ONepalui u
3aMEJIEHHOE CTAHOBJICHUE JIOTMYECKUX ACUCTBUU IPUBOAAT K HENOCTATOYHOMN
OCMBICIIEHHOCTH COBEPIIAEMbIX YUEOHBIX AEHCTBUI. Y 00ydaromuxcs 3aTpyIHEHbI
CUETHBIE BBIYMCIICHMS, TPOU3BOJIUMBIE B yM€. B MHCBMEHHBIX BBIUHUCIEHUSAX OHU
MOTYT IPOIYCKaTh OAWH U3 NMPOMEXYTOUHBbIX I1aroB. Ilpu pabore ¢ ynucioBbIMU
BBIPAKCHUSIMH, BBIYMCICHUEM HMX 3HAYECHMsI MOTYT HE yIEpKUBATh IPABUIIbHBIN
nopsAnok naevicteuil. [lpu ynpomienun, npeoOpazoBaHUU BBIPAXKEHUN ydalluecs C
3IIP He MOryr camMoOCTOSATEIBHO IIPUHATH PpEUIEHHUE O II0CJIEI0BAaTEIbHOCTH
BBITNIOJIHEHUS JeHCTBUN. KOHKPETHOCTh MBIIUIEHUSI OCJIOXKHSET YCBOCHHUS HABbIKA
pelieHusT ypaBHEHHWHM, HEPABEHCTB, CHCTEMBbI ypaBHEHHMW. MM MaogocTymHo
COBeplIEHUE OOpaTHUMBbIX omnepauuid. Hu3kuil ypoBeHb pa3BUTHSL JIOTMYECKUX
orepanuii, HeJoCTaTOYHasi 0000IEHHOCTh MBILUICHUS 3aTPYIHAIOT U3YUE€HUE TEMBI
«DyHKIUUY: MpU ONpeAeseHUH (YHKIMOHAIBHOM 3aBUCUMOCTH, NMPH ONUCAHUU
rpauueckodl  CUTyallMd, HUCIOJNb3ys TE€OMETPUYECKU,  alreOpandyecKui,
(GyHKIMOHANBHBIN sA3bIKH. Hepenko yuamuecs He BUIAT pa3HUIIbI MEXTy 001aCThIO
orpeneiaeHuss (QYHKIMU W 00JacTbio 3HaueHWil. PemieHue 3amad cONpspKEHO C
TPYAHOCTAMH 0OPMIICHUS KPATKOM 3aicH, POBEICHUS aHaI13a YCIOBHS 3a]1a4H,
BblJIeNeHNs cymecTBeHHoro. OOyuatomuecss ¢ 3I[IP 3arpynHswoores caenath
YMO3aKJIIOUYEHUE OT OOIIEro K 4acTHOMY, HEPEIKO BHIOMpAIOT HepalHOHAIIbHbIE
CHOCOOBI pEIIeHUs, THOTJa OrPaHUYMBAIOTCS MAHMMYJSUUAMH ¢ yuciaamu. Ilpu
U3y4YEHUU TE€OMETpUYecKoro marepuana oOyuwatomuecs c¢ 3IIP crankuBarorcs c
TPYIHOCTBIO  JI€NaThb JIOTUYECKUE BBIBOABI, CTPOUTH  IIOCIENOBATEIIbHBIE
paccyxaeHus. HempouHble 3HaHUSI OCHOBHBIX TE€OPEM TI'€OMETPUM MPUBOAMT K
OolIMOKaM B pEILIEHUU reoMeTpuueckux 3anad. OOydaromuecs MOTyT MNOAMEHHUTb
(dopmyiy, HEMIPaBUIbHO IPUMEHUTH TeopeMy. K cepbe3HbIM oLInOKaM B pelIeHUU
3a/1a4 IPUBOAAT HEAOCTATOYHO Pa3BUTHIE ITPOCTPAHCTBEHHBIC NIpeacTaBieHus. Vm
CJI0)KHO BBIMOJIHUTh YEPTEX K YCJOBHIO, B MHCbMEHHBIX padOoTaXx OHM HE MOTYT
IPUBECTU OOBSICHEHHE K 4YepTexy. TOYHOCTh 3alIOMMHAHUS U BOCIPOU3BEIACHMUS
y4eOHOro Marepuajia CHIKEHbl 10 MpUYMHE CcIa00CTM  MHECTHYECKOU
NEeSATeNbHOCTH, CyKeHUs o0bema nmamat. O0y4aronumcest ¢ 311IP Tpedyetcs Oobiie
BPEMEHM HA 3aKpEIUIEHUE MaTepuaia, akTyalu3aluus 3HAaHWW IO OMNope IpH



BOCIIpOU3BeAeHUU. J1Jisl MpeoA0JIeHUS TPYIHOCTEN B U3yUYEHUH Y4E€OHOTO IIpeIMeTa
«Maremartuka» HeoOXxoauMa ajanTaius o0beMa U XapakTepa yaeOHOro Marepuana
K IMO3HaBaTEIbHBIM BO3MOXKHOCTAM yuamuxcs ¢ 3[1P. Ciaenyer yueOHbIi MaTepuan
PETOJHOCUTh HEOOIBIIMMU TOPIUAMHU, YCIOXKHSIS €ro MOCTENEeHHO, U3bICKUBATh
CcrocoObl  aJanTalud TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JlaBaTh Kak
O3HAKOMUTEJIbHBIC;  HCKJIIOYaTh  OTJEIbHbIE  TPYJIHBIE  JI0KA3aTEILCTBA,
TEOPETUUECKU MaTepuall PEKOMEHAYETCA H3ydaThb B MPOLECCE MPAKTUYECKOU
NESATeTIbHOCTH M0 pelieHuio 3aaad. OpraHudeckoe €IMHCTBO MPAKTUYECKOW U
YMCTBEHHOM JEATEIBHOCTH YYaIUXCSd Ha YPOKAaX MATeMaTUKH CIIOCOOCTBYIOT
POYHOMY U CO3HATEIHLHOMY YCBOCHHIO Oa3MCHBIX MAaTeMaTUYECKHX 3HAHUN U
ymennii. Copepkanne BUI0B aesitenbHocTr oOydaromuxcs ¢ 3[1P onpenensiercst ux
0COOBIMH 00pa30BaTeNIbHBIMU MOTPEOHOCTAMU. [IOMUMO IMPOKO UCTIONB3YEMBIX B
OAOIT OO0 obmwmx I Bcex OOydaromMXcsl BUIOB ACATEILHOCTH ClIEIyeT
YCWJINTh BHJIBI JESATCILHOCTH CHCHUGUYHBIC I JaHHOW KaTerOpuu JCTeH,
00€eCIeYnBaIOIINEe OCMBICIEHHOE OCBOCHUE COJEp)KaHHUs O0pa3oBaHUsl IIO
NpEeAMETY: YCUIIEHHE MPEIMETHO-MPAKTUYECKON NESITENbHOCTH C aKTHUBU3AIUEH
CEHCOPHBIX CHCTEM; YEpEJOBaHHE BHUIOB JICSITEIBHOCTH, 3aJCHCTBYIOIINX
pa3uYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia C OMOpOM Ha alrOPUTM;
«TOLIAroBOCTh» B MW3YYEHHHM MAaTepualna; HCIOJIb30BAaHUE JOMOJHUTEIbHOU
BU3YaJbHOM OIMOpPHI (CXEeMbI, MIA0JIOHBI, OMOPHBIC TAOJMIIBI); PEUYEBOM OTYET O
IpoleccCe M PE3YJbTAaTe JESITEIIbHOCTH; BBITIOJHEHUE CHEIHUATbHBIX 3aJaHuH,
00eCIeYnBaIOIINUX KOPPEKITUIO PETYISAINNA y4eOHO-TIO3HABATEIbHON ACSITEIILHOCTH
U KOHTpPOJb coOCTBeHHOro pe3yinbrara. DenepanpHas TemaTudeckass W
TepMuHOJornyYeckas jekcuka cooTBercTByeT @AOITI OOO. [Ins obyyarommxcs ¢
3IIP cyiecTBEeHHBIM SIBJISIOTCA MPHUEMBI pabOTHI C JIEKCHUYECKUM MaTepuaIoM 10
npenmety. [IpoBoguTcs crienuanbHas paboTa 1O BBEACHUIO B aKTHBHBIA CIIOBAPh
00y4aroLMXCsl COOTBETCTBYIOMIEH TEPMUHOIOTHH. V3yqaembie TepMUHBI BBOASTCS
Ha MOJIMCEHCOPHOW OCHOBE, OO0s3aTelibHA BHU3yallbHas MOMAJEPIKKA, alTOPUTMBI
paboTHI ¢ OIpeIeTICHUEM, OTIOPHBIC CXEMBI VISl aKTyaIH3aI[ii TEPMUHOJIOTHH.

HCJ]I/I u 3ada4um U3yueHus y‘lBﬁHOI‘O npeamerTra «MaTemaTuKa»

[IpuopureTHpiMu yensmu OOydeHUS MaTemMaTHKe B 59 Kiaccax
SIBJISTFOTCSL:

* (opMupOBaHME UEHTPATBHBIX MaTEeMaTHYECKUX TMOHATHN  (4YuCIo,
BEJIMYMHA, TeoMeTpuyeckass (Qurypa, mnepeMeHHas, BEpOSTHOCTb,
GyHKIKA), oOecneunBarOUMX MPEEMCTBEHHOCTh M NEPCIEKTUBHOCTh
MaTeMaTudeckoro oopazoBanus ooyuarommuxcs ¢ 311P;

* noxaseneHue oOyuaromuxcsa ¢ 3[IP Ha gocTymHOM A HUX YpOBHE K
OCO3HAHMIO B3aMMOCBSI3M MATEMATUKHU U OKPYKAIOIIEr0 MUPA, TIOHUMAaHHE



MaTEeMaTUKH KaK 4YacTH OOIIeH KyJIbTyphbl 4YEJIOBEUYECTBA,

" pa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00 yUYaroImMXCs
¢ 3IIP, no3HaBaTeNbHOW AKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHHUS, HHTEPECA K U3YYEHHUIO MaTEMaTUKH;

* ¢opmupoBaHue (YHKIIMOHAIBHOM  MaTEeMaTUYE€CKOM  TIpaMOTHOCTH:
YMEHUS PACIO3HABATh MPOSBICHUS MaTeMaTUYECKUX MOHITUH, OOBEKTOB
U 3aKOHOMEPHOCTEHN B peajibHbIX KU3HEHHBIX CUTYAIUSAX U IPU U3y4YEHUU
ApYrux  y4yeOHbIX  MPEAMETOB, MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, GOPMYIUPOBAThH X Ha A3bIKE MATEMATUKHU U CO3/1aBaTh
MaTE€MaTUYECKUe MOJIEIH, TPUMEHATh OCBOCHHBIM MaTeMaTU4YEeCKUI
anmapatr  JUIsl  PEIICHUST ~ NPAKTUKO-OPUEHTUPOBAHHBIX  3aj1ad,
UHTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YIIbTATHI.

JlocTikeHne 3TUX 1eneld O00eCTeYMBACTCS PEHICHHEM CIIETYIOIINX
3a0au:

* (popmupoBarh y obOyuatromuxcs ¢ 3[IP HaBbiku ydueOHO-TTO3HABATEIILHON
NESITENbHOCTU: IJIAHUPOBAHKUE PabOTHI, TOUCK pAIlMOHAJIBLHBIX MyTEH ee
BBITNIOJTHEHUS, OCYIIECTBIEHUSI CAMOKOHTPOJIS;

" CcrocoOCTBOBAaTh MHTEIIEKTYAIbHOMY pa3BUTHIO, GOPMHUPOBATH KAueCTBa,
HEOOXOJMMBbIE YEJIOBEKY JJisi IOJHOLIEHHOM »HW3HH B COBPEMEHHOM
oOLIECTBE, CBOWCTBEHHbIE MATEMAaTUYECKON NEATENbHOCTH: SICHOCTU U
TOYHOCTH MBICIM, WHTYMIUH, IPOCTPAHCTBEHHBIX IIPEICTABICHUH,
CIIOCOOHOCTH K MPEOAOTIEHUIO TPYIHOCTEM;

* (opMUpOBaTh KIIFOUEBbIE KOMIIETEHIIMHN yYalIUXCA B paMKax MPeIMETHON
obnactu «Maremarrka 1 H”HGOPMAaTHUKAY;

" pa3BUBaTh MOHATUHHOE MBIIUICHHS oOydaronuxcs ¢ 311P;

" OCYILECTBIISATh KOPPEKLUIO MO3HABATENbHBIX MPOLECCOB 00YYAIOLIUXCS C
311P, HEoOXOAMMBIX JUIsi OCBOEHHMS MPOrpaMMHOIO Marepuaia 1o
y4eOHOMY MPEIMETY;

" [penycMaTpuBaTh  BO3MOXHOCTb  KOMIIEHCAllUM  00pa3oBaTENIbHBIX
JIe(PUIIMTOB B OCBOGHUU MPEAIIECTBYIOIIETO MPOrPaMMHOI0 MaTrepuana y
obyuatomuxcs ¢ 3I1IP u HegocTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHUU;

" c(hopMHUpOBATh YCTOMUYMBBIN HHTEPEC YUALTUXCS K IPEAMETY;

" BBISIBJISTH U Pa3BUBATh MaTEMaTHUECKHUE U TBOPUECKUE CITOCOOHOCTH.
OCHOBHBIE TMHUY COAEPKAHMS Kypca MaTEMaTUKH B 5—9 knaccax: «Hucia

U BBIYHCIICHUSD», «AnreOpa» («AnredpandyecKue BBIPAKEHUS», «YPABHEHUS U
HEpaBeHCTBay»), «DyHkuum», «l'eomerpus» («['eomerpuueckue QUrypel U ux
cBOWcTBa», «l3MepeHue TeOMETpPUYECKUX BEJIUYUH»), «BeposTHOCTh W
CTaTUCTHKa». JlaHHbIE JMHMM pPa3BUBAIOTCA MapajUIeNIbHO, Kaxzias B
COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3AaBUCUMO OJ[HA OT JPYroH,
a B TECHOM KOHTaKTe W B3auMmozeiictBuu. Kpome 3Toro, ux oOBEAHHSIET
JOTMYECcKasi  COCTaBIAIOIIAsl, TPAAULMOHHO TMpUCYIlas MaTeMaThKe U
IPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKHE KYPChl M COJEP)KATEJbHBIE JIMHUU.
ChopmynupoBannoe B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM



CTaHJapTe OCHOBHOTO 0011ero o0pa3oBaHusl TPeOOBAHUE «YMEThH ONEPUPOBATH
MOHATUSIMH:  OIpPENENIeHuEe, aKCMOMa, TEeOopeMa, JI0Ka3aTelbCTBO; YMEHHUE
pacrno3HaBaTh HUCTUHHBIC W JIOKHBIE BBICKA3bIBAHUSI, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS M OTPHUIAHUS BBICKA3bIBAHUID
OTHOCHUTCSI KO BCeM KypcaMm, a (OpMHpOBaHHE JIOTMYECKUX YMEHUM
pacipenensieTcss Mo BCEM rojlaM OOy4YeHUss Ha YpOBHE OCHOBHOTO OOIIETO
o0OpazoBaHus.

Copnepxanue 00pa3oBaHusi, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJIbTaTaM
OCBOCHHMsI pabodeil mporpaMmbl, PpacHpeNesiEHHBIM TI0 TojaM OOydYeHHs,
CTPYKTYpUPOBAaHO  TakuM  o0Opa3oM, UYTOObBI KO BCEM  OCHOBHBIM,
MPUHIIUITHATBHBIM BOMpocaM oOydaromuecs: ooOpaniaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MATEMATHYECKUMHU TIOHSATUSIMM W HaBBbIKAMU OCYIIECTBIISLIOCH
NOCNEA0OBATeIbHO M MOCTYNaTelibHO, C  COOJIIOJIGHUEM  MPUHIUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAHHWS BKIIOYAIUCh B OOIIYyI0 CHCTEMY
MaTeMaTH4eCcKuX mpencraBieHnii ooydaronuxcs ¢ 3I1P, pacmmpsis u yrmyosss
e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBsI3U. OOIIME e U3y4eHUs Y4eOHOTro
npenMmera «MaTemaTuka» MpEeACTaBICHB B pabodeil mporpamMmMe OCHOBHOTO
o01iero oopa3oBaHuUs.

Oco0enHocTH 0TOOpPA M aganTAlMU Y4eOHOr0 MaTepHAaJIa [0 MAaTeMATHKe

OOydenue ydeOHOMY TpeaMeTy «MaTemMaTHKa» CTPOUTCS Ha CO3JaHHUH
ONTUMAJbHBIX  YCIOBMM 1  YCBOGHMsI  IPOrpaMMHOrO  Marepuala
oOyuvarommmucst ¢ 3IIP. bonbimioe BHHUMaHHE yAensieTcss OTOOpPY Y4eOHOro
MaTepuaia B COOTBETCTBUH C TPUHIIMIIOM JOCTYITHOCTH IIPU COXPAaHEHUH OOIIIETO
0a30BOT0 YpOBHS, KOTOPBI JIOJDKEH TIO COACPKAHMI0O U O0BEMY OBIThH
amantupoBaHHBIM st oOyuatomuxcst ¢ 3[IP B cooTBeTcTBUU C UX OCOOBIMH
oOpasoBaTelbHbIMU  MOTpeOHOCTSIMU.  CrenyeT  OOJIETYUTh  OBJIAJCHUE
MarepuasioMm ooyuaromumucs ¢ 3[IP mocpeacTBom ero aeTaibHOT0 00BICHEHUS
C CHCTEeMaTM4YEeCKMM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKU B MPUMEHEHUU
3HaHUH, UCTIOIB3Ys MPUEMBbI aKTyalu3alud (BU3yallbHAs OMOPa, MaMSITKA).

IIporpaMmma mpegycMaTpuBaeT BHECEHHE HEKOTOPBIX M3MEHEHHM:
YMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEICHH, BHIHECEHUE OTACIbHBIX TEM UITU
LEJBIX Pa3AesiOB B MaTepHaIbl 1151 0030pHOT 0, 03HAKOMUTEIBHOTO U3YUEHUSI.

N3menenus nporpammsl B 59 kiaccax

Auredpa

O030pHO U3YYAFOTCSI CIIEAYIONIUE TEMBI:

«Hppanuonaneabsie  4yucna. [leiictBurenbHble yuciay, «CpaBHEHUE
JIEUCTBUTENBHBIX YHCEN, apu(PpMETUYECKHUe JEHUCTBUA C JEHCTBUTEIbHBIMU
yucinamm», «HaxoxaeHue mnpUOMMKEHHBIX 3HAYEHUW KBAAPATHOTO KOPHS»,
«Teopema Buera», «PemeHuss ypaBHEHUM TpPETbE M YETBEPTOM CTENEHEU
Pa3’I0KEHUEM Ha MHOXKUTEIN», «DyHKIHS y=\/x u ee rpaduk», «Ilorpemuocts u
TOYHOCTh NPHONMKEHUD», «HeTHbIE U HedeTHbIE QYHKIMNY, « DyHKIMS y=X"»,



«DyHKIUA y= ax?, ee rpaduk U cBoiicTea. I'paduku QyHKumi y= ax? + N u y=a(x-
m)?, «Y paBHEHKE C ABYMS IEPEMEHHBIMHU U €0 Tpaduk», «'papudeckuii crocod
pEIIeHHs] CUCTEMBbI ypaBHEHHI», «M300paxkeHue ujieHOB apru(METUYECKON U
reOMETPUUYECKOM POrpecCuil TOYKaMH Ha KOOPAWHATHOM IIIOCKOCTH. JIMHENHBIN
U DKCHOHEHIMaIbHBIM pocT. CroxHbIe MNpOHEHTh. OO030pHO H3y4aroTCs
cneayromue TeMbl:  «DopMynbDy, «Jl0Ka3aTerbCTBO TOXKIAECTBY, «JIMHENHOE
ypaBHEHUE C JIByMsI HEU3BECTHBIMU», «I'paduk JMHEHHOTO YpaBHEHUS C ABYMsI
nepeMeHHbIMU», «l'paduueckoe pelieHre JMHEHMHBIX YpaBHEHUH U CHCTEM
JUHEHHBIX ypaBHEHMI», «CBOMCTBA KBAAPATUIHON (DYHKITAN.
Ha u3ydenne yueOHoro kypca «MaTtemaTrka» OTBOJUTCS:

Knacc  |YueOHsIil Kypc Koym4ecTBO 4acoB B HEIEIIO Bcero 3a rox
7 Anrebpa 3 102

8 Anrebpa 4 136

9 AnreOpa 4 136

Hroro: 374 yaca

COJEPXAHUE OBYUYEHUA

7 KIIACC



Yucna 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OJHOW (POpPMBI 3amucu
npobeit k gpyroi. I[loHsTHe panuMOHAIBLHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
YIOPSAJIOUMBAHUE PALMOHAIBHBIX YHCEN. ApUpMEeTHUEeCKHe JACUCTBUA C
pauroHaIbHBIMU YMCIaMu. Pemienue 3agad m3 peabHOM NPAKTUKW HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypaJlbHbIM [IOKa3aTeleM: OIpeAesieHue, Ipeodpa3oBaHue
BBIPQXEHUIN Ha OCHOBE OMPEJEIICHUS, 3aUCh O0NbIIUX yncen. [IpoueHTsl, 3anuch
IPOIIEHTOB B BUJE ApoOU U ApoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIC 3a/1a4l Ha
IIPOLICHTBI, PELIEHUE 3a/1a4 U3 PEAIBHON MPAKTUKH.

IIpuMeHeHne TPU3HAKOB  JACIMMOCTH, PA3JIOKEHHE HAa  MHOXUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMmas ©W  oOparHas
MIPONOPLOH AJILHOCTH.

AnredOpanyecKkue BbIPpasKeHUs

IlepeMeHHBIE, YNCITOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlomycTuMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
(dopmyibel. Beruucnenus no ¢popmynam. [IpeodpaszoBanne OyKBEHHBIX BbIpaXKEHHUI,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHUSA, MpaBuUiia MNpeoOpa3oBaHUs CYMM U
pOU3BEAEHUI, MpaBUIa PACKPHITHSI CKOOOK M MPUBEACHUS MOO0HBIX CllaraeMbIX.

CBoJICTBa CTENEHU C HATYPAJIBHBIM NIOKA3aTEIIEM.

OpnHouwieHbl U MHOrowieHbl. CTerneHb MHOrouseHa. CioxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTOWIEHOB. DOpMYyJIbl COKPAIEHHOIO YMHOKEHHU: KBAAPAT CYMMBI
Y KBaJpar pazHocTu. PopMysa pa3HOCTH KBaaApaToB. Pa3nokeHne MHOrOYJIEHOB Ha
MHOXHUTEIIH.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, IpaBWiIa NpeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JInHerHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
ypaBHEHMUS], PELLICHHE JINHEWHBIX ypaBHEHHU. CoCTaBIeHUE YpaBHEHUH 110 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneitHOoe ypaBHEHHME C JBYMSI IEPEMEHHBIMU U ero rpadguk. Cucrema IByX
JMHEWHBIX YpPaBHEHUW C JBYMs IIEpEMEHHBIMHU. PelreHne cucrteM ypaBHEHHM
croco0OM Mo/ICTaHOBKU. [IpuMepsl pelieHns: TEKCTOBBIX 33]1a4 € IIOMOILBIO CUCTEM
YpaBHEHHUM.

DOyHKIMU

Koopannara Touku Ha npsMoi. UucnoBsle TpoMexKyTKU. PaccTosiHne Mexy
JIBYMs TOYKaAMU KOOPJIAUHATHOM IPSIMOM.



[IpsimoyronbHas cuctema koopaunar, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKH Ha KOOPAMHATHOM MJIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenune rpadukoB peasibHbIX 3aBUcuMoOcTel. [Tonarue pynkuuu. I'paduk GyHKIMN.
CroiictBa (ynkiuit. Jluneitnas ¢ynkuus, e€ rpadpuk. ['paduk GyHkium y = |X|.
I'paduueckoe pernieHue TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHECHHUIA.

8 KVIACC

Yucaa 1 BIYMCICHUS

KBagpatHeiii kopenb u3 uucna. [loHste 00 uUppalMOHAILHOM YHCIIE.
Jecsatuunble TpUOIMKEHUST UppallMOHAIbHBIX uyncen. CBOICTBA apuMeTHUECKIX
KBQ/IPATHBIX KOPHEH W MX MPUMEHEHHE K MPEOOPA30BAHUIO YHCIOBBIX BHIPAKCHUM
Y BBIYUCJIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

Crenens ¢ uenpIM noKaszateseM U €€ cBoiicTBa. CTaHaapTHas 3alliCh YUCa.

AnredpanyecKkue BbIPpaKeHUS

KBagpatHblii TPEXWIEH, Pa3IOKEHUE KBAAPATHOrO TPEXUWIEHA HA MHOKUTEIH.

AnreOpandeckasi poOb. (OCHOBHOE CBOMCTBO aireOpandyeckor apoowu.
CnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JIeJCHHE aireOpaudyeckux JApoOeil.
PanmoHnanbHbIe BEIPAXKEHUS U UX ITPEOOpa30BaHuUE.

YpaBHeHUs] M1 HEPABEHCTBA

KBanpaTtHoe ypaBHeHuE, GopMyra KOpHEH KBaipaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHHH, CBOASIIMXCA K JIMHEMHBIM W KBaJApPAaTHBIM.
[Ipocreiimme 1poOHO-pallMOHAILHBIE YPABHEHUS.

['paduueckast uHTEpIIpETAIUS YPaBHEHUN C IBYMSI TIEPEMEHHBIMU U CHUCTEM
JMHEUHBIX YypaBHEHUN C JByMs IepeMeHHbIMU. [lpumepsl pemeHus cucrem
HEJIMHEMHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DyHKUUH

[Tonsarue ¢pynkiuu. O6macTh ONpeaeeHuss 1 MHOXKECTBO 3HAUYECHUN (PyHKIUU.
CrniocoObI 3a1aHust QYHKIIHM.

I'padux ¢ynxunu. YUrenune cBoiicTB (QpyHKUIMU 1o €€ rpaduky. Ilpumeps
rpaukoB GYHKIHMA, OTPaXKaIOIIUX peajbHbIE MPOIECCHI.

OYHKIIMK, OMUCHIBAIONIME TPAMYI0O W OOpaTHYIO MPONOPIUOHAIbHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, Y = X3, y = VX, y=|X|. ['padudeckoe
pelLIeHUE YPAaBHEHUN U CUCTEM YPaBHEHUM.

9 KNIACC



Yucaa 1 BBIYUCICHUSA

PannonanbHble 4Kclia, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
AecsITUUHbIe ApoOu. MHOXKECTBO JEMCTBUTEIbHBIX YHUCEII, JEHCTBUTEIbHBIE YHCTIA
KaKk OECKOHEYHBbIE JeCITUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JICMCTBUTEJIBHBIX YUCET U KOOPJIMHATHOMN MPSIMOU.

CpaBHeHUE JEHCTBUTENBHBIX 4YHUCEN, apuPMEeTH4YecKue JEHCTBUSA C
NEUCTBUTENBHBIMU YUCIIAMU.

Pasmepsl 0OOBEKTOB OKpPYKAIOMIETO MHpPA, JIUTEIBHOCTH MPOLECCOB B
OKPYKarOIIEM MUPE.

[TpubmmxEéHHOE 3HaYEHHE BEJIMYUHBI, TOUHOCTh MpHOImkenus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BIYUCICHUM.

YpaBHeHus] 1 HEPaABEHCTBA

JIuneninoe ypaBHeHue. Pemenue ypaBHEHUN, CBOAAIINUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIINXCA K KBaJApPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHnst ypaBHEHH TPEThEU M YETBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenne npoOHO-pallMOHANbHBIX ypaBHEHHUI. PerieHune TEKCTOBBIX 3anad
anreOpandeckuM METOIOM.

VYpaBHeHHEe ¢ ABYyMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU. Penenne cucrem AByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHHEHHOe, a JApyroe — BTOpoM cremneHu. ['paduyeckas
UHTEpIpeTalys CUCTEMbl YPABHEHUM C JBYMs IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOoM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne MHEHHBIX HEPABEHCTB C OJHOM MEepeMeHHOW. PemieHue cucrem
JMHEHMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTepnperands HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

DyHKIMU

KBanpatuunas ¢yskus, e€ rpaduk um cBoicTBa. [lapabGona, KOOpauHATHI
BEPILIKHBI TapadoJIbl, 0Cb CAMMETPHH MapadoJIbL.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.

YucioBbIe OCTEA0BATEIbHOCTH M NIPOrPecCuu

[IoHsiTHE YMCIIOBOW IOCIIENOBAaTEIBHOCTH. 3aJaHHUE I10CIIEI0BATEIBHOCTH
PEKyppeHTHOM opMyIon U Hopmysoii N-ro dieHa.

Apudmernueckass U reoMerpuueckas mnporpeccuud. dopmynsl N-ro 4ieHa
apuPMETHIECKON 1 TeOMETPUYECKON MTPOrPECCUii, CYMMBI MIEPBBIX N YJICHOB.



N300paxkeHne YieHOB apu(PMETHYECKOW M TE€OMETPUYECKOM IPOrpecCHid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAIBHBIM POCT.
CioxHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTHYecKoe BOCIIMTAHNE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTU4EeCKOW IIKOJIbI, K HCIIOIb30BAHUIO 3TUX
JOCTHKEHU B IPYTUX HayKax U MPHUKIATHBIX cepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHNIO 00S3aHHOCTEN rpakJaHUHA U peau3alluu ero
mpaB, TNPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IEITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAHOBKOM Ha AakKTHBHOE YYacTHE B PpEUICHUM NPAKTUYECKUX 3a1ady
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTeMaTH4eCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBUAYAILHON TPAGKTOPUU OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHSI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH IS Pa3BUTHs LIMBUIM3ALUHU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBBIKAMHU MCCIIENOBATEIbCKOM
NEesITENbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GoOpMHUPOBAHME KYJLTYPbl 3/10POBbsSl U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI, BEJCHHUS  3JI0POBOTO  oOpa3a  KU3HU  (30pOBOE  IHTaHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(DOPMUPOBAHHOCTHIO HABBIKA peieKCHH, TPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeiaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpHEHTAIMEe Ha MPUMEHEHNE MAaTEMAaTUIECKUX 3HAHUM TSI PEIICHUS 3a1a4 B
00J1aCTH COXPAaHHOCTH OKPY)KaroIel Cpe/ibl, MJIaHUPOBAHMS TIOCTYITKOB U OIICHKH
WX BO3MOXHBIX MTOCJIEICTBUM TSI OKPY>KAIOMIEH Cpeabl, OCO3HAHUEM TII00aTHhHOTO
XapakTepa HKOJIOTHIECKUX MPOOJIeM U IMyTeH MX PEIICHNUS;

8) apanTammsi K M3MEHSIIOMIUMCSI YCJIOBHSIM COIUAJIbHOW M MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSX HEOMPENCIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUTIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  MOHSATUM, YCTaHAaBJIMBaTh  CYIIECTBEHHBIA IPU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENbHbIE M OTpHULATENIbHbIE, €IMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBIABIIATh ~ Mar€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, JAHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX,
Npeaaaratb KpUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNIL;
JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
MHAYKTUBHBIX YMO3AKJIIOUECHUH, YMO3AKIFOYEHHM IO aHAJIOTHUH;

pa3dupaTh 0Ka3aTelIbCTBA MaTEMaTHUYECKUX YTBEPKIACHHUH (IIpsIMbIe U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSTENILHO HECJIOKHBIE J0Ka3aTesIbCTBA
MareMaTuyeckux (akToB, BBICTpAUBAaTh apPryMEHTAIUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCcO0 pelieHus y4yeOHOW 3amayu (CpaBHUBATh HECKOJIbKO
BAapUaHTOB pEIICHUs, BBIOMpATh HauOoiee MNOAXOASAMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIIOJIh30BaTh BOIIPOCHI KaK HCCJICIOBATEIIbCKHA WHCTPYMEHT ITO3HAHUS,
(bopMyIMpOBaTh BOMPOCHL, (UKCHPYIOIIUE IPOTUBOPEUYHUE, IPOOIIEMY,
CaMOCTOSITEJIbHO yCTaHABIMBAThL WMCKOMOE H JaHHOe, (OPMHUPOBATH
THITOTE3Y, apryMEHTHPOBATh CBOIO TTO3MIIMIO, MHCHHE;

MPOBOAUTH II0 CaMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE IO YCTAHOBJICHHUIO 0COOCHHOCTEH
MaTeMaTHIECKOr0 00BEKTA, 3aBUCUMOCTEH 00bEKTOB MEX Ty COOOM;
CaMOCTOSITEIbHO (OPMYJIMPOBATH 00OOIIEHUS M BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OLCHHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCA, a TaKXKE BBIABUIATh
MIPEIIITOJIOKEHHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTH HWH(MOpMAIUU, [aHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
UH(GOPMAIUIO PA3INIHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (OopMy TMpeACTaBlIeHUs HH(OpMalUd U HIUIIOCTPUPOBATH
pelaeMble 3a7adyd CXeMaMH, JAuarpaMMaMy, WHOW Tpaukoil U uX
KOMOMHAIUSIMU;

OLIEHUBATh HaAEXKHOCTh WH(OPMALMU IO KPUTEPUSAM, MPEIJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuUKaTHBHBbIE YHUBEPCAJbHbIC YUeOHbIE 1eCTBHSA:

BOCIIpMHHUMATL U (bOpMy.]'H/IPOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUSMHU
H nCiIsAMu O6H.I€HI/I$I, SICHO, TOYHO, 'PAaMOTHO BBIPAKaTb CBOIO TOUKY 3PCHUSA



B YCTHBIX U NMHUCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATH ITOJTYYEHHBIN pE3yNbTarT;

B X0JI€ 00CYXJEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
poOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UIECH, HALIEJICHHbBIC HA MTOMCK
pEILIEHUSI, COIMOCTABJISTH CBOM CYXACHUS C CYXKICHUSMH JIPYrHX
YY4aCTHUKOB JAHajiora, OOHapyKUBaTh paziIMuhe U CXOJCTBO MO3ULUHU, B
KOppeKTHOU popme popMynnpoBaTh pa3HOrIacHsl, CBOM BO3PAKEHUS;
NPEICTaBIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  JKCIEPUMEHTAa,
UCCIIEZIOBAHUS, POEKTA, CAMOCTOSATEIBHO BEIOMPATh (POPMAT BHICTYILIICHUS
C Y4€TOM 3a/1a4 MPE3EeHTAUU U OCOOEHHOCTEHN ayAuTOPHH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYATIbHOM
paloTHI MpU peLIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

MIPUHUMATh LEJIb COBMECTHOW NESTENbHOCTH, IJIAHUPOBATh OPraHU3aLIUI0
COBMECTHOM paboOThI, pachpeneisTh BHABI padOT, IOTOBApUBATHCA,
00CYXXJIaTh MIPOIECC U PE3YJIbTAT pabOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyX)IeHus, oOMeH
MHEHUSIMHU, MO3IOBbIE IUTYPMBbI U APYTHUE), BBIIOIHITH CBOIO YacTh pabOThI
U KOOPIAMHHPOBAThH CBOMU JACUCTBUS C JAPYTMMH YIEHAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMN MPOIYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, aJlTOPUTM pEIIeHUs 3afadyd (WM €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHPOBATh
BapUaHTHI PEIICHU ¢ Y4ETOM HOBOM MH(POPMAITIH.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yybTrara
pELICHHUST MATEMATUYECKOW 3a]1a4H;

MPEABUAECTH TPYAHOCTH, KOTOPBbIE MOT'YT BOSHUKHYTH IIPU PELLICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH IOCTABICHHOMN LIEIIN U
YCJIOBUSIM, OOBSACHSTh MPUUYUHBI JOCTHIKEHUS WM HEIOCTHUKEHUS IIeNH,
HAXOJUTh OMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 KJjacce OOydYaIOIIMICS TONYYUT CIIEAYIOIIHE
IIPEAMETHBIE PE3YJIbTAThI:

Yuca 1 BBIYUCTIEHUS

BolimonHaTh, codeTass YCTHbIE U NMHUCbMEHHBIE NPUEMBI, apu(METUYECKHE
JEUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

HaxomuTh 3Ha4YeHHsS YUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HBIC
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYEHUH TPOOHBIX BBIPAKEHUM, COJEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauTh OT OmHOM (HOPMBI 3aMMKMCHU YKCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO APOOb B OOBIKHOBEHH Y0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OCCKOHEUHYIO IECATUYHYIO APOOH).

CpaBHMBATh U YNOPSIAOYUBATH PAllMOHATIBHBIE YUCIIA.

OKpyrasTh yuchia.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIPAQ)KCHUI. BBIOIHATE JEHCTBHS CO CTENEHSMH C HATypalbHbIMU
MOKAa3aTeJIMH.

[IpuMeHsTh NPU3HAKU IETUMOCTHU, PA3I0KEHUE HA MHOXKUTEIU HATYPaJIbHBIX
YHUCEJL

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4H, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUUOHATBLHOCTIO BEIWYWH, MPOLUEHTAMH, HHTEPIPETUPOBAThH
pE3yNbTaThl peUIeHUs 3a7ad ¢ Y4ETOM OTrpaHUYEHMM, CBS3aHHBIX CO CBOWCTBAMHM
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanyvecKkue BbIpa:KeHUs!

Hcnonb30BaTh aredpandecKyro TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTH €€
B IIpOIIECCE€ OCBOCHHUS yueOHOro MaTepuara.

Haxomute 3HaueHUs OYKBEHHBIX BBIPDAKEHUM NpHU 33JaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHus 1EJI0OTO BRIPAKEHUS B MHOTOUYJICH TIPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBHITUEM CKOOOK.

BBITIOJIHATE YyMHOXEHUE OAHOYIEHA Ha MHOIOWIEH M MHOrodjeHa Ha
MHOTOWJIEH, TPUMEHSATH (POPMYIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HAa MHOXKHUTEIM C TOMOUIBIO
BBIHECEHUSI 32 CKOOKU 00IIIETO MHOXKUTEISI, TPYINITUPOBKHU ClIaraéMbIX, IPUMEHEHUS
(opMyJ1 COKpaIEHHOTO YMHOXKEHUS.

[IpumeHnsaTh MpeoOpa3oBaHKUsI MHOTOWICHOB JUJISl PEIICHMS Pa3IMYHbIX 3a7ad
U3 MaTEMAaTUKU, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpPaJIbHBIMU MOKA3aTESIMHU IS
npeoOpa3oBaHUs BBIPAKEHUM.

YpaBHeHUs] U HEPABEHCTBA



Pemate nuHEHHBIE ypaBHEHHS C OJHOM IEPEMEHHOW, IPUMEHSS IpaBUIIA
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K PaBHOCWILHOMY eMy. [IpoBepsTh, aBisercs
JIM YUCJIO KOPHEM ypPaBHEHHSI.

[IpumensTh rpadudecKkrue METOAbI MPU PEIICHUU JTUHEHHBIX YPaBHEHUN U UX
CHCTEM.

[lonOupaTs mnpuMepsl TMap 4YHKCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOTOo
YPaBHEHHUS C IBYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOMN IJIOCKOCTH T'pavK THHEHHOTO YPaBHEHUS C IBYMS
NEPEeMEHHBIMH, TOIB3YACh TPaA(UKOM, IPUBOJAUTH MPUMEPHI PEIIICHUST YPABHECHHUS.

PemaTe crcTeMbl IBYX JIMHEWHBIX YPaBHCHHH C ABYMS ITEPEMECHHBIMH, B TOM
qHclie Tpa@uuecKu.

CocTaBnsaTh W pemaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHI MO YCIOBUIO 3a/1a4W, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJy4YECHHBIA pe3yJIbTar.

DyHKIMHA

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIONIHNE 3aJaHHBIM
KOOpJMHATAM, JTy4Hd, OTPE3KH, HHTEPBAIbI, 3alTUCHIBATh YHCIOBBIC POMEXYTKH Ha
aNreOpanyecKoM S3bIKE.

OTtMmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIHWHATaM,
CTpOouTh Tpaduku JUHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUHU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUH W3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BpEMsl, pPAcCTOSIHUE, I1I€Ha, KOJMYECTBO, CTOMMOCTD,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cocod MPEACTAaBICHUS W aHAW3a WHOOpMAIINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MH(OPMALIMIO U3 TPaPUKOB pealbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy obOydeHuss B 8 Kjacce OOyYarOMIMIACS TOMYYUT CIICAYIOIIHE
IPEeIMETHBIE PE3yIbTaThI:

Yucsa v BBIYHCIEHUS

Hcnonb30BaTh HadalbHBIE MPEJCTABICHUS O MHOXECTBE JIEMCTBUTEIbHBIX
YUCEN JUISI CPAaBHEHUS, OKPYIJICHUS M BBIYMCICHUHN, H300pakaTh EHCTBUTEILHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSAMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHSA, HAXOAUTh
KBaJIpaTHbIC KOPHHU, WCIOJB3YyS MPU HEOOXOIUMOCTH KaJbKYJATOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUHM, COACpPXKAIIMX KBaJIpaTHbIe KOPHHU, WCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amycy OOJBIIUX M MaJIbIX YUCENT C MOMOIIBIO JACCITHYHBIX
npobeii u crenedeit uucna 10.



AnredOpanyecKkue BbIPpasKeHUs

[IpuMeHAT, TOHSATHUE CTENEHU C LEJNbIM IIOKa3aTelIeM, BBINOIHATh
npeoOpa3oBaHusl BRIPAKEHUM, COJIEPXKAIIUX CTEIIEHHU C LIETBIM MTOKa3aTesIeM.

BhITIONHATH TOXKAECTBEHHBIE MPEOOPA30BaHUSI PAIIMOHAIBHBIX BRIPAKEHUN Ha
OCHOBE TIPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMHU U AJITeOpandyeCcKUMU IPOOSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOXKUTENH.

[TpumensTh mpeoOpazoBaHus BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHbBIX 3374 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiatey nuHEWHBIC, KBaJpaTHbIE YpPaBHEHUS U pallMOHAJbHBIC YpPaBHEHWS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCIIE C IPUMEHEHUEM TpaduyecKuX Mpe/ICTaBIeHUI (YCTaHABIUBATh, UMEET
JU ypaBHEHHE WJIM CHUCTEMa YPaBHEHMI pelIeHUs, €CIM HMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTh OT cIOBECHOW (OPMYIHMPOBKH 3a7aud K €€ anredpamdecKon
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YypaBHEHMU,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4 MOJYy4EHHBIN pe3ybTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUSI, OLIEHKH, pPeIllaTh
JMHEHHBIC HEPABEHCTBA C OHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh I'PaPpUICCKYIO
WJUTFOCTPAIMI0 MHOXKECTBA PEIICHUN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHT

[TornmaTe U HUCMONB30BaTh (DYHKIIMOHATIBHBIC TIOHSTHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUsI), ONPEACNATh 3HAUYCHHE (YHKIHUM O 3HAYEHUIO
aprymMeHTa, onpeessaTh cBoicTBa (pyHKIHM 10 e€ rpaduKy.

CtpouTth rpapuKu MeMeHTapHbIX (YHKIUN BUJA!

y=k/x, y=x2, y=x3,y = |X|, y= VX, OIICBIBaTH CBOIICTBA YHCIOBO (yHKIMH
1o e€ rpaduky.

K xoHiy obOydeHuss B 9 Kjacce OOyYarOMIMIACS TIOMYYHUT CIICAYIOIIHEC
IIPEAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYMCTICHUSA

CpaBHHMBaTh U YNOPSIAOYMUBATh PAlMOHAIBHBIE U UPpPAllMOHATIbHBIC YUCIIA.

BrinonHsaTh apudmMeTndeckue NeUCTBUS C pallMOHAIbHBIMU YHCIIAMU, COUETast
YCTHBIE M NUCbMEHHBIE MPUEMBI, BBINIOJIHITh BBIYMCICHUS C UPPALMOHAIBHBIMU
YUCIIAMU.

Haxonuth 3HaueHUs CTENEHEeH C 1IeJIbIMU TTOKa3aTesIMU U KOPHEH, BBIYUCTISTh
3HAQUYEHUS YHNCIIOBBIX BBIPAXKEHHUI.

OKpyryatTh JEWCTBUTENbHBIE 4YHCJA, BBINOIHATE NPUKUIKY pe3ysbTaTa
BBIYMCIICHUM, OLICHKY YUCJIOBBIX BBIPAXKECHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Peiats MMHENHbBIE U KBAJAPATHBIE YPAaBHEHUs, YPAaBHEHUs, CBOAAIINAECS K HUM,
npocrernme ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucreMsl BYX JIMHEHWHBIX YPAaBHEHUH C JIBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIIETCS JTUHEUHBIM.

Pemars TekcTOBbIE 3amauM  anreOpaMyecKUM CIOCOOOM C  MOMOLIBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

IIpoBOaUTE MPOCTEUIINE UCCIIEAOBAHUS YPABHEHUNW U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM rpaHuuecKux MpeacTaBieHuil (ycTaHaBIMBAaTh, UMEET
JM YpaBHEHHUE WIM CUCTEMa YpPaBHECHUU PEILICHUs, €CIIA HUMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTb
pelIeHue HEPAaBEHCTB HA YMCIIOBOM MPSAMOM, 3allMCBIBATH PEIICHUE C ITOMOLIBIO
CHUMBOJIOB.

Pemlarb  cuCTEMBI  JMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpPaTHOE HEPABEHCTBO, HW300paKaTh pELIEHUE CUCTEMBI
HEPABEHCTB HA YHCJIOBOM NPSIMOM, 3alIMChIBAaTh PELIEHNE C IOMOIIBI0 CUMBOJIOB.

Hcrionp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a/1a4.

DyHKUUH

Pacno3naBath (QyHKIMM H3y4eHHBIX BUAOB. [loka3bIBaTh CXeMaTUYECKU

PAacIoIOKEHHUE Ha KOOPAMHATHOM IIOCKOCTH TpadukoB QyHKIMHA Buaa: Y = kX, y =
kx +b,y=kix,y=ax2 + bx + ¢,y = x3, y=Vx, y = |X|, B 3aBucuMocTH OT 3HAUCHHiI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth ¥ m300pakaTh CXeMaTHYECKH TpadUKH KBAJAPATUIHBIX (PYHKIIHM,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIIHMH 1O UX TrpaduKam.

PacnioznaBath kBagpaTH4UHYyIO (QYHKIHIO 110 (GopMmyJie, MIPUBOAUTH MPUMEPDI
KBaJIPATUYHBIX (QYHKIIMI U3 pealbHOM KU3HH, (PU3UKHU, TEOMETPHH.

YucsioBble MOC/I€10BATETbHOCTH U MPOTrPeccun

Pacno3naBath apuMeTHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU TIPU PA3HBIX
crnocobax 3a/laHusl.

BbINONHATE  BBIUMCIEHHMS C HUCHOJIb30BaHUEM (opMyl N-ro  uJeHa
apuPMETUUECKON 1 T€OMETPUYECKON MTPOrPECCHIA, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTe 4JieHbl MOCJEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMU TOCIEIOBATEILHOCTSIMH, B TOM
qHClie 33/1a4U U3 PealbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJIbKYISTOPA, LUPPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Yucna v BeIYUClIeHus. PalionanbHbie bu6moreka [JOK
1 25 1
quca https://m.edso0.ru/7f415b90
bubmioreka [IOK
2 Anre6 27 1
AT COPAITHICCIHE BHIPORCEHI https://m.eds00.ru/7f415b90
bu6nmunoreka [JOK
3 20 1
¥PaBHEHILA I HEPABEHCTBA https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOHMHATE!  rpadpuKi. PynKiH https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
5 IT 600 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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 KUIIACC

KoJsn4yecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM
Ne i/ Kontpoabnbie | Ilpakruyeckue | (uupposbie)
NporpamMmabl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
1 IToBTOpEHKE NIPOIAEHHOTO B 7 KJlacce 12 1
but6moreka [JOK
2 4 .K 15
ucia ¥ Beluucienus. KBagpaTHeie KOpHH https://m.edsoo.ru/7fA17af8
3 Uucna u BeraucieHus. CTerneHb ¢ IeIbIM 7 bu6moreka [IOK
IIOKa3aTelIeM https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BhIPpaKCHHUS. 5 1 bu6motexa [IOK
KBagpatHslii TpéxuiieH https://m.edsoo.ru/7f417af8
5 AnreOpandecKue BbIpaKCHHUS. 15 1 bubmmorexa [{OK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe 15 1 bu6morexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
7 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 1 bu6moTteka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
8 0% .H 12 1
paBHEeHHs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6moreka [IOK
9 DyHKIHH. OCHOBHBIC IOHATH S https://m.edsoo.ru/7f417af8
bu6moreka IIOK
10 o 4 9
yHIUH. HHCIOBbIE QyHicLH https://m.edsoo.ru/7f417af8
bubmumoreka [IOK
11 IT 600 6 +22 3
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 136 9 0

I[TPOTPAMME



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

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 IToBTOpEHNE N3yUEHHOTO 16 1
5 Uucna u Beruucienus. /leficTBuTenbHbIe 9 bu6moreka [JOK
qucIIa https://m.edso0.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmuorexa [IOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmuotexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6moreka [JOK
5 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
0 Oyrkiun 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
7 4 1 1
HCTOBRIC MOCACAOBATEILHOCTH > https://m.edsoo.ru/7f419d08
g [ToBTOpeHue, 00600IICHNE, CHCTEMATH3AIUS 18 +18 3 bubmuorexa [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0
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IHOYPOYHOE IVTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoka KosmmyecTBo yacos Jara DJIeKTPOHHbIE LH(POBbIE
n/n Bcero KontposbHsie | [IpakTuyeckue wayuenns o0pasoBaTeJIbHbIC
padoThI padoThI pecypchbl
1 [loBTOpEHHE N3yUEHHOr0 MaTepuaia 5-6 KiIaccoB 1
2 [loBTOpEHHE N3yUEHHOr0 MaTepuaia 5-6 KiIaccoB 1
3 [loHsATHE paMOHANBHOTO YMCIIa 1
4 ApudmeTnyeckue AeHCTBUS C pallMOHAIbHBIMU 1
YyycIaMu
5 Apudmerndeckne IeHCTBUS C PAllMOHAIBHBIMU 1
YUCIaMu
6 ApudmeTnyeckue IeHCTBUS C pallMOHATIBHBIMU 1
YyycIaMu
7 bykBeHHbIe BRIpasKeHHS 1 EH6H,H0TCKa oK
https://m.edsoo.ru/7f41feec
8 IIepemennsble. JJonycTuMble 3HAUECHUS 1
EPEMEHHBIX
9 CpaBHeHMe, yIoOpsI0uMBaHUE PAIMOHATIHLHBIX 1
qHuCcen
10 CpaBHeHme, yIopsiIoYMBaHNe PalOHATIbHBIX 1
qHCell
11 CpaBHeHue, yropsii0uuBaHie palMOHaIbHbIX 1
qucen
12 Pemenue OCHOBHBIX 3a/1a Ha Ipo0u, MPOLIEHTHI 1
13 peajbHON MPAKTUKU
13 Pemenue OCHOBHBIX 33711 Ha JIpoOH, MPOLIEHTHI 1
U3 peabHOM NPaKTUKH
14 Pemenue OCHOBHBIX 3711 Ha Jpo0u, TPOLIEHTHI 1
13 peajbHON MPAKTUKH
15 Pemenue OCHOBHBIX 33711 Ha JIpoOH, MPOIIEHTHI 1
13 peajbHOM MPaKTUKH
16 [Ipr3Haku KeIMMOCTH, Pa3IoKEHUS Ha 1

MHOXUTECIIN HATYPAJIbHBIX YHUCCII



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

HpI/I3HaKI/I ACJIMMOCTHU, PA3JIOKCHUA Ha

17 MHOXHUTEJIH HaTYPaJbHBIX YHUCEI
18 | phexgarne xoBor  mpeRcHG noOTOGX Bubmiorexa LIOK
Packp PHBE A https.//m.edsoo.ru/7f41fafa
claraeMbIxX
O e Bubmiorexa LIOK
packp e A https://m.edsoo.ru/7f41fd70
cJlara€MbIX
[IpeobpazoBanme OYKBEHHBIX BBIPAKEHUH,
20 | packpbITHe CKOOOK M IPUBEICHUE MTOJOOHBIX
cllaraeMbIX
[IpeoOpa3oBanme OYKBEHHBIX BBIPaKEHUH,
21 | packpbITHE CKOOOK M IPUBEICHUE MTOJOOHBIX
cllaraeMbIX
29 VYpaBHeHue, mpaBuiia mpeoOpa3oBaHUsI
ypaBHEHHS, PABHOCHIIBHOCTh YPaBHEHHI
23 JIuneliHoOe ypaBHEHHUE C OJHOU TEPEMEHHOM,
pelleHNe TMHEHHBIX YpaBHEHUI
24 JIuneliHOe ypaBHEHUE C OJTHOW MMEPEMEHHOI, bubmorexa [JOK
pelieHUe JMHEHHBIX YpaBHSHHUN https://m.edso0.ru/7f420482
o5 JIuneliHOEe ypaBHEHHUE C OHON NTEPEMEHHON,
pEIICHHE TMHENHBIX YpaBHEHUI
26 | Pemenue 3a1a4 ¢ MOMOIIBbIO ypaBHEHUI bubmorexa LIOK
! HIbIo Yp https://m.edsoo.ru/7f42064e
27 | Pemenue 3a71a4 ¢ IOMOIIbIO yPaBHEHUH bubmiorexa LIOK
A HIbIo Yp https://m.edsoo.ru/7f420806
28 | Pemenue 3a/1a4 ¢ MOMOILBIO YpaBHEHUH bubmorexa LIOK
A IO YP https://m.edso0.ru/7f4209a0
29 | Pemenue 3a7a4 ¢ IOMOIIbIO ypaBHEHUH bubmorexa [IOK
! HIbIO YP https://m.edsoo.ru/7f420e6e
30 | ®opmysl
31 | ®opmyisl



https://m.edsoo.ru/7f41fafa
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KonTpossnas padora no teme «Umcaa u

32 | BpruuciieHusi. PanuonanbHbie yncJa.
ToxgecTrBa»
33 Peanpubie 3aBucumoctu. [Ipsimas u obpatHas
MIPONOPLHOHATBHOCTH
34 Peanbubie 3aBucumoctu. [Ipsmas u oOpaTHast
MIPONOPLMOHATBHOCTH
35 Koopaurara Touku Ha ipsiMoit BH6H,HOTeKa HOK
https://m.edsoo.ru/7f41de76
36 | UncnoBbie TIPOMEKYTKH bubmorexa LIOK
https://m.edsoo.ru/7f41dff2
37 | UncnoBbie TPOMEKYTKH
38 Paccrosiaue MEKY ABYMS TOKAMH
KOOPJIMHATHOH IIPAMOH
39 Paccrosiaue ME3KTy JIBYMS TOHKaMH
KOOPJIMHATHOM TIPSIMOH
bubimoreka [TOK
40 | Honsrmue dymiam https://m.edscl){).ru/7f41ef06
. . bu6mmoreka [OK
41 | Ceoficta pymicunii https://m.edség.ru/7f41f078
. N bubaunoreka [IOK
42 | Coiictsa pynKimii h_tt_ps://m.edscE(I).ru/7f41f1fe
43 | I'paduk pyHKIIMU
44 [IpssmoyroneHasg cucteMa KOOpAMHAT Ha bubimmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpsmoyronpHasg cucreMa KOOpAWHAT Ha bubimmoreka [TOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
46 | Ilpumepsl rpaduikoB, 3aJaHHBIX (HOPMYyIIAMU ESS;I;(;;Z%Z(])_E)(.)I’{J(/? 416838
47 | Ilpumeps! TpaduKoOB, 3aITAHHBIX GOpMyTIaMu Eg;?/%ilaasc])_([).orllf/? f41ed80
48 | Ilpumeps! rpaduKoB, 3aJITAHHBIX GOpMyIaMu
49 | Urenue rpaMKOB peajbHbIX 3aBUCUMOCTEH bubimorexa 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 | YUrenue rpadMKoB peabHbBIX 3aBHCUMOCTEN 1
. bubmoreka LIOK
°1 | Jluueiinaz dymkuis . https://m.edS(I){).ru/7f427282
. bubmiorexa LIOK
52 | Jlumeitnas dyHKims ! h_t[ps://m.edscL)(I).ru/7f427412
53 | [loctpoenue rpaduka JIMHEHHONW QYHKINU 1 Egg;%ﬁ;ﬁi&?{fﬂ f426d1e
54 | Iloctpoenue rpaduika qMHEHHON QyHKIMN 1
55 | I'paduk dyskimm y =[x| 1
56 | I'pacduk dyskimm y =[x| 1
57 KonTpoasnas padora no teme « KoopanHarsl u 1 bubimmoreka [TOK
rpadpuxu. PyHKIMm» https://m.edsoo.ru/7f41f50a
58 | Crenensb ¢ HaTypalIbHBIM ITOKa3aTeNeM 1 BH6H,HOTeKa 0K
https://m.edsoo.ru/7f4211de
59 | Crenenb ¢ HATYypaIbHBIM MTOKa3aTeIeM 1 BH6H,HOTeKa HOK
https://m.edso0.ru/7f421382
60 | CremeHp ¢ HaTypaJILHBIM ITOKa3aTeNIeM 1 bubmiorexa LIOK
https://m.edsoo.ru/7f42154e
61 | CaolicTBa cTeneHH ¢ HaTypaJlbHBIM MOKa3aTeaeM 1 bubmorexa LIOK
https://m.edsoo0.ru/7f421382
62 | CBoiicTBa CTETIEHH C HATYpaJIbHBIM MIOKa3aTeeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f42154e
63 | CBolicTBa CTeNeHH ¢ HaTypaJIbHBIM IMOKa3aTeieM 1 bubmorexa LHOK
https://m.edsoo.ru/7f4218be
64 | CaolicTBa cTeleHH ¢ HaTypaJIbHBIM MOKa3areieM 1
65 | CaolicTBa cTeleHH ¢ HaTypaJIbHBIM IOKa3areieM 1
66 OnHO4YJIEHBI 1
67 OnHO4YJIEHBI 1
bubmoreka [JOK
68 | Muorodnemst ! itpsm ecson N 76422 T6e
69 | MHorouieHb 1 buGmorexa LIOK

https://m.edsoo.ru/7f422930
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70 CroxxeHue, BHIMUTaHUE, YMHOXKEHUE 1 bubmmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
71 CroxxeHue, BHIMUTaHUE, YMHOXKEHUE 1 bubmmorexa [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422cc8
79 CrnoxxeHue, BEIUUTAHHE, YMHOXKEHUE 1 Bubamnoreka IIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
73 CroxxeHue, BHIMUTaHUE, YMHOKEHUE 1 bubaunoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f423182
74 | PaznoxeHre MHOTOWICHOB HA MHOKHTEITH 1 bubmorexa [IOK
https://m.edsoo.ru/7f423312
75 | PaznokeHre MHOTOYJICHOB HA MHOXKUTEIH 1 bubsmorexa LHOK
https://m.edsoo.ru/7f4237fe
76 DopMyIIbI COKPAIIEHHOTO YMHOKEHUS 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42432a
77 DopMyIIbI COKPAIIEHHOTO YMHOKEHUS 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f42464a
78 | dopMyIbl COKPANIEHHOTO YMHOXEHHS 1 BH6H_HOTeKa 0K
https://m.edso0.ru/7f424c12
79 | ®opMybl COKPAMIEHHOTO YMHOXKEHHS 1 BH6H_HOTeKa LOK
https://m.edso0.ru/7f424fd2
80 | ®opmyIibl COKpALIEHHOTO YMHOKEHUS 1
81 | ®opmyiibl COKpALIEHHOTO YMHOKEHUS 1
82 | ®opmyIbl COKPAIIEHHOTO YMHOXKCHHS 1 EH6H,HOTeKa LOK
https://m.edsoo.ru/7f4251d0
Kontpoashas padora no reme
83 «AJredpandecKue BhIpaKeHUSD 1
84 Jluneiinoe ypaBHEHHE C JBYMsI IEPEMEHHBIMH U 1 bubmoreka [TOK
ero rpaduk https://m.edso00.ru/7f427c32
85 JIuneliHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMH U 1 bubmmoreka [IOK
ero rpaduk https://m.edsoo.ru/7f427e8a
86 Cuctema IBYX JIMHEHHBIX YPAaBHEHUM C IBYMS 1 bubmmorexa [IOK
MepeMEHHBIMHU https://m.edsoo.ru/7f42836¢
87 Cucrema IByX JTMHEHHBIX YPaBHEHUH C ABYMSI 1

NECPEMCHHBIMUA
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Cucrtema IByX TMHEWHBIX YPaBHEHUH C TBYMsI

88 1
MepeMeHHbIMU
89 Cucrtema IByX TMHEWHBIX YPaBHEHUH C IBYMsI 1
epeMEHHBIMHU
90 | Pemenue cucreM ypaBHEHHA 1 bubimorexa LIOK
https://m.edsoo.ru/7f4284de
91 | Pemenue cucreM ypaBHEHHH 1 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f42865a
92 | Pemenue cucreM ypaBHEHHIA 1 bubmorexa LIOK
https://m.edso0.ru/7f4287d6
93 | Pemienue cucreM ypaBHEHHIA 1
94 | Pemienue cucteM ypaBHEHHUM 1
95 | uepanencruan! Beepoccuicnan mposepounan | 1 BuGmiorexa LIOK
https://m.edsoo.ru/7f421044
paboma
96 Hrorosasi KOHTpOJIbHAA padoTa / 1 bubmmoreka [IOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHUE OCHOBHBIX NOHATHN U METOAOB Kypca 1
7 xnacca, 00001IeHre 3HAHUH
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 1 bubmmoreka [JOK
7 xiacca, 0000IIeHHEe 3HAHUIMA https://m.edso0.ru/7f429f32
99 [ToBTOpEHE OCHOBHBIX MOHSATHI K METOJIOB Kypca 1 bu6mmoreka [TOK
7 xnacca, 00001IeHHEe 3HAHUI https://m.edsoo.ru/7f42a0e0
100 [loBTOpEHHE OCHOBHBIX MOHSTUI U METOJIOB Kypca 1
7 knacca, 00001eHne 3HaHUI
101 [ToBTOpEHNE OCHOBHBIX MOHSATHI K METOJIOB Kypca 1 bubimmoreka [TOK
7 xjacca, 0000IIeHEe 3HAHMIMA https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATUI K METOJOB Kypca 1 bubmmoreka [IOK
7 xiacca, 0000IIeHHEe 3HAHWIMA https://m.edsoo0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102
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8 KJIACC

KosinuyecTBO 4acoB

JyeKTpoHHBIe HH(POBHIE

Ne i/ Tema ypoka Beero Kontponbubie | [IpakTuueckue mg::;ﬂﬂ o0pa3oBaTeJbHbIE
padoThI paéoThI pecypcbl
1 IToBTOpenne. Boipaxenus. JlelictBus ¢ 1
MHOT'O4JIEHAMH.
) IToBTOpenne. @opMysbl COKpaIIEHHOTO 1
YMHOKEHHS.
3 IToBTOpeHue. Pa3noxenne MHOrO4IeHOB Ha 1
MHOXXHTEJH.
[ToBTOpenue. Anredpandeckue JpooH. 1
4 CoxkpartieHue.
c [ToBTOpenue. Anredpandeckue JpooH. 1
" | Apudmerndeckue NeHCTBHSL.
6. | [loBropenue. JInHelHbIE ypaBHEHUS. 1
; [ToBTOpenue. Cuctemsbl JTMHEUHBIX 1
ypaBHEHUI.
8 [ToBropenne. @ynkun. JInneitHas GyHKIHUSA 1
" | u e€ rpaduk.
9 [ToBTOopenue. CteneHs ¢ HATypalbHBIM 1
MIOKA3aTeleM.
10. | [ToBTOpenue. TexcToBbIE 3a0aUN.
11. | IloBTOpenue. JInHeiiHbIe HEPABEHCTBRA.
12. | BxonHast KOHTpoJIbHAS paboTa. 1 1
13, PannonanbHbie BhIpaXKCHUS. L Bu6moreka [OK
AnreOpaundeckas 1po0b https://m.edso0.ru/7f430382
14 JlomycTuMble 3HaU€HUs TTEPEMEHHBIX, 1

BXOOAIINX B anre6panquKHe BBIPAXKCHUA



https://m.edsoo.ru/7f430382

I[OHYCTI/IMI)IG 3Ha4YCHUSA MCPEMCHHBIX,

15 BXOJISIIIUX B aIreOpandecKue BhIpaKeHUS
16 butmorexa [JOK
* | OCHOBHOE CBOWMCTBO anredpandeckoi 1poou https://m.edsoo.ru/7f4308e6
17 . butmorexa [JOK
* | Cokpaienue apooeit https://m.edsoo.ru/7f430a8a
18 5 butmorexa [JOK
- | Coxpamenue apobei https:/m.edsoo.ru/7f430f44
19 5 butimmorexa [JOK
- | Cokpamenue xpobeit https://m.edso0.ru/7f430f44
CioxeHue, BBIUUTaHUE, YMHOKEHUE U bubmorexa [IOK

20.

JIeICHUE anreOpandecKkux apooeit

https://m.edsoo.ru/7f43128c

21.

CrnoxxeHue, BBIMUTaHUE, YMHOXKEHUE U
JIeICHUE alnreOpandecKux apooeit

butmorexa [JOK
https://m.edsoo.ru/7f4315c0

22.

CrnoxeHue, BBIYMTaHUE, YMHOKEHUE U
JieTICHH e alredpandyeckux qpooei

bubmmorexa [IOK
https://m.edsoo.ru/7f4318c2

23.

CnoxeHnue, BBIMUTaHUE, YMHOXKEHUE U
JICIICHUE alTreOpandecKux apooeit

butmorexa [JOK
https://m.edsoo.ru/7f431a20

24,

[IpeoOpa3zoBaHue BBIpaXKEHUIT, COMEPKAIINX
anredpandeckue Ipoou

bubmorexa [IOK
https://m.edsoo.ru/7f43259c¢

25.

[TpeoOpazoBaHue BeIpakeHUH, COAEpKALIUX
anredpandeckue 1poou

butmorexa [JOK
https://m.edsoo.ru/7f432736

26.

[IpeoOpa3oBaHKe BIpaKEHUIT, COMEPKAIIUX
anredpanveckue aApoou

butmotexa [JOK
https://m.edsoo.ru/7f432736

217.

KonTpoasnas padora no reme
«Adaredopanyeckasi Ipoob»

butmmorexa [JOK
https://m.edsoo.ru/7f431d36

28.

JlelicTBUTEIbHBIC YHCIIa

29.

CpaBHEHHE EHCTBUTENBHBIX YUCET

30.

CpaBHeHUE IEUCTBUTEIBHBIX YUCEIT
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31.

[TonsaTue 00 MppalMOHATLHOM YHCIIe

butmorexa [JOK
https://m.edsoo.ru/7f42eaaa

32.

KBagpaTHbIil KOpEHb U3 YKCIa

butmorexa [JOK
https://m.edso0.ru/7f42d452

33.

ApudmeTrueckuii KBaIpaTHBIN KOpEeHb

34.

VYpaBHeHue BUaa x> = a

35.

JecaTruunble TPUOTIKEHUS
UppalMOHAIbHBIX YHCEII

36.

I[CCHTI/I‘IHBIC HpI/I6J'II/I)KeHI/IH
HppalrOHAJIbHBIX YHUCCIT

37.

CBoiicTBa apu(PMETHIECKIX KBAPATHBIX
KOpHEH

butmorexa [JOK
https://m.edsoo.ru/7f42d862

38.

CpoiicTBa apupMeTHIecKrX KBaIpaTHBIX
KOpHEM

butmorexa [JOK
https://m.edsoo.ru/7f42d862

39.

[TpeoOpazoBaHuE YHUCIOBBIX BHIPAXKEHUM,
coJepKalluX KBaJApaTHbIE KOPHU

butmorexa [JOK
https://m.edsoo.ru/7f42dd26

40.

[IpeoOpa3zoBaHre YUCIOBBIX BhIPAXKCHUH,
COJIEprKaIlMX KBAJIPATHbIE KOPHU

butmorexa [JOK
https://m.edsoo.ru/7f42ded4

41.

[TpeoOpazoBaHUE YUCTIOBBIX BHIPAKEHUH,
COZIEpIKAIINX KBAJIPATHbIE KOPHU

butmotexa [JOK
https://m.edsoo.ru/7f42e0be

[TpeoOpazoBaHue YUCIOBBIX BHIPAKEHUH,

butimmorexa [JOK

42. COJIeprKaIlUX KBAJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
43 KonTtpoabnast paéoTa mo remam Bu6moreka [IOK

" | «KBagpaTHbie KOPHH.» https://m.edsoo.ru/7f4354a4
a4.| ¢ bubmmorexa [IOK

Ba/JIpaTHOC ypaBHCHUC https://m.edso0.ru/7f435648
butmorexa [JOK

45.

HenonHoe kBazipaTHOe ypaBHEHHE

https://m.edsoo.ru/7f435648
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butmorexa [JOK

46. | Henommoe KBaJ[paTHOC ypaBHEHHE https://m.edso0.ru/7f435648
47 5 butmorexa [JOK

" | PopMya KOpHEN KBaJpaTHOI'O YPaBHEHUS https://m.edsoo.ru/7f43599a
48 5 bubmmorexa [IOK

" | PopMya KOpHEN KBaJPaTHOI'O ypPaBHEHUS https://m.edsoo.ru/7f435ed6
49 5 butmorexa [JOK

- | dopmynia KOpHEN KBaJpaTHOIO YpaBHEHUS https://m.edso0.ru/7f436098
50 butmmorexa [JOK

" | Teopema Buera https://m.edsoo.ru/7f42ec80
51 butimmorexa [JOK

*| Teopema Buera https://m.edsoo.ru/7f42eela
52 Pemenue ypaBHeHU, CBOASAIIAXCS K bubmoreka [JOK

" | KBagpaTHBIM https://m.edsoo.ru/7f42eela
£3 Peuienrie ypaBHEHUN, CBOISIIMXCS K bubmorexa IJOK

" | KBaJpaTHBIM https://m.edsoo.ru/7f42eela
c4 o bubmmorexa [IOK

- | KBagpaTHblil TpéxdiieH https://m.edsoo.ru/7f42f158
&5 o butmorexa [JOK

- | KBagpatHbIil TpéxuieH https://m.edsoo.ru/7f42f3f6
56 Pa3znoxxeHnue kBaapaTHOro TpEXWIEHA Ha butmorexa [JOK

" | MHOXXHTENTH https://m.edsoo.ru/7f42f5a4
- PasnoxeHue KkBagpaTHOro TpEXUJIEHA HA bubmmoreka [JOK

" | MHOXUTEH https://m.edsoo.ru/7f42fef0

58.

[TpocTeiimme 1poOHO-pariuoHaIbHbBIE
ypaBHEHUS

butmotexa [JOK
https://m.edsoo.ru/7f430076

59.

[TpocTeiimue 1poOHO-pauoHaIbHbIE
YpaBHEHUS

bubmmorexa [IOK
https://m.edsoo.ru/7f43c542

60.

Pemienue TeKCTOBBIX 3a/1a4 € TOMOILBIO
KBaJIpaTHBIX YPaBHEHUI

butmorexa [JOK
https://m.edsoo.ru/7f43c3d0



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

Pemrenre TeKCTOBEIX 3aaa4 ¢ IOMOIIBIO

61. .
KBaJpaTHbIX YpaBHEHUI
Kountpoabnasi paGoTa no teme
62. | "KBanparnbie ypaBHeHusi. KBagpaTHbiii
Tpex4JeH"
JIuneitHoe ypaBHEHUE C ABYMS
butmorexa [JOK
. | mepeme , €0 rpa(ux, e
63. | mepeMeHHBIMI, er fp (uc, mpumept https://m.edsoo.ru/7f42fd38
pelIeHHs] YpaBHEHU B LIEJIBIX YHCIIaX
JInHelHOe ypaBHEHHE C IBYMS
butmmorexa [JOK
. | mepeMeHHBIMHU, €ro rpauk, IpuMepsl
64 p vp ¢ PHMEP https://m.edsoo.ru/7f42fd38
pelIeHNs] YpaBHEHUM B LIEJIbIX YK CIax
JIuneliHOE ypaBHEHUE C ABYMSI
bubmmorexa [IOK
HepeMEHHBIMHU, €ro rpauk, NpuMepsbl
65. p up ¢ pHMEp https://m.edsoo.ru/7f4328¢c6
pelleHus] ypaBHEHH B LIEJIbIX YU CIaX
66 Pemenue cucrem AByX JIMHEHMHBIX Bu6nmorexa IJOK
" | ypaBHEHMH ¢ ABYMs IE€pEMEHHBIMU https://m.edsoo.ru/7f432b6e
67 Pemienue cucteM IBYX JTUHEHHBIX Bu6smorexa LIOK
" | ypaBHEHHI1 ¢ IByMs MEPEMEHHBIMU https://m.edsoo.ru/7f42{75¢c
68 Pemenue cucteM OByX JTMHENHBIX Bu6mmoreka [JOK
" | ypaBHEHHI ¢ ABYyMs TEpEMEHHBIMHU https://m.edso0.ru/7f42{86
69 IIpumepsl pelieHns] CHCTEM HEJIMHEUHBIX Bu6mnmorexa LIOK
" | ypaBHEHHIA ¢ IBYMsI IEpPEMEHHBIMHU https://m.edsoo.ru/7f4301f2
20 [Ipumepsl perieHust CUCTEM HEIUHEUHBIX
" | ypaBHEHHI ¢ ABYyMs IEpEMEHHBIMU
['paduueckast uHTEepHIpeTaLs ypaBHEHUS C
71. | AByMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

YPaBHEHMII C IBYMs IEPEMEHHBIMU



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
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['paduueckast uHTEepHIpeTas ypaBHEHUS C

72. | IByMs IEPEMEHHBIMHU U CUCTEM JIMHENHBIX
YpaBHEHUH C IBYMS IIEPEMEHHBIMU
Pemenue TEKCTOBBIX 3a/1a4 € TOMOIIBIO
73 CHCTEM YpaBHEHUIA
Perienne TeKCTOBBIX 3a/1a4 C TOMOILBIO
4. CHCTEM YpaBHEHUI
PemieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO
7 CHCTEM YPaBHEHUU
76. | UncnoBele HEpaBEHCTBA M UX CBOMCTBA
77. | UuciioBble HEPABEHCTBA U UX CBOMCTBA
78.| He . . BI/I6J‘I.I/IOTeKa OOK
PABCHCTBO C OJIHOU IICPEMECHHOU https://m.edso0.ru/7f43d6d6
29 JluHeliHble HEPABEHCTBA C OJTHOM Butmoreka LIOK
" | mepeMeHHOM! U UX pellleHue https://m.edso0.ru/7f43d6d6
JIuneiiHbple HEpaBeHCTBA C OJHOU
80. MIEPEMEHHON U UX PEIICHUE
JInneiiHble HEPABEHCTBA C OJHOU
8L MIEPEMEHHON U UX PEILECHUE
Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOM
82 IIEPEMEHHON U UX pelleHue
CucremMbl TMHEWHBIX HEPABEHCTB C OJHOU
83. IIEPEMEHHON U UX pElICHuE
CucTeMbl TMHEMHBIX HEPABEHCTB C OJHON
84. NEePEMEHHON U UX pelIeHue
N300paskeHne perieHus TMHSHHOTO
85. | HEpaBEHCTBA U UX CUCTEM HA YHCIIOBOM

psAMOK



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

86.

N300paskeHne penieHus: JMHEHHOTO
HEPaBEHCTBA U MX CHCTEM Ha YHCIIOBOMN
psAMOK

bubmmorexa [IOK
https://m.edsoo.ru/7f42c692

87.

Kountpoabnast paGoTa nmo reMmam
«HepaBencTBa. CucremMbl ypaBHeHHii»

butmotexa [JOK
https://m.edsoo.ru/7f42c¢840

88. | [lonsitre pyHKIIH
8. OO06nacTh onpenesieHuss U MHOXECTBO Bu6moreka [IOK
3Ha4YCHUH (PyHKIIHH https://m.edsoo.ru/7f42cb88
%. | ¢ . bubmorexa [IOK
110Cco0b!I 3a1aHust QyHKIHIT https://m.edsoo.ru/7f42cd2c
91. | 'paduk dpyHKIMM
9 CBoiicTBa (yHKIINU, UX OTOOpa’KEHUE HA Bu6moreka [OK
" | rpaduke https://m.edsoo.ru/7f42c9e4
93. bubmmorexa [IOK

UYreHnue u noctpoeHue rpapukoB GyHKIHI

https://m.edsoo.ru/7f42c9e4

94.

[Tpumeps! rpadukoB GyHKLINH, OTpaKaIOLIINX
peasibHbIE TPOLIECCHI

@DyHKIMH, ONKCHIBAIOIINE NIPAMYIO U

butmorexa [JOK

95. | 0bpaTHylo MPONOPLMOHATLHEIE https://m.eds00.ru/7f433c12
3aBUCHUMOCTH, MX Tpaduku
9 butimmorexa [JOK
* | T'unep6oma https://m.edsoo.ru/7f433d84
97. | T'unepbona
98. | I'padpux pyHkuum y = x?

99.

OyHkIuu y =x%, y = X3, y = VX, Y = [X[;
rpapuuecKoe pelieHne YpaBHEHUH U CHCTEM
ypaBHEHHU

100

CrereHs ¢ 1EJIBIM OKa3aTelIeM

101

CBOICTBA CTEIICHH C OCJIBIM ITIOKa3aTCIIEM



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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https://m.edsoo.ru/7f433d84

butmorexa [JOK

102} Cpoiicta cremenn ¢ nebv nokasatenem https://m.edso00.ru/7f434bbc
103/ CBolicTBa CTENEHU € LEIBIM IT0Ka3aTEIEM
104] poi butmorexa [JOK
BOWCTBA CTEIIEHHU C LIEJBIM I10Ka3aTEIEM https://m.edsoo.ru/7f4343e2
105] o butmorexa [JOK
BOMCTBA CTENEHU C LEJIbIM [T0Ka3aTeIeM https://m.edso00.ru/7f434572
CrannapTHas 3anuch yncina. Pazmepsl
00BEKTOB OKPYKAIOIIEro Mupa (oT
106/ 3J1€MEHTAapHBIX YaCTHUI] 10 KOCMHUYECKUX Egggl/d/ﬁeﬁﬁ%ﬂ 434438
00BEKTOB), AJIUTENBHOCTH POLIECCOB B
OKpYXaroIleM MHpe
[ToBTOpEHNE OCHOBHBIX TOHATUH U METOJI0B
107| xypcoB 7 u 8 Ki1accoB, 00001IeHnEe 3HAaHUH / ﬁggg%ﬁzzzgﬁljﬂ £4371aa
Bcepoccuiickaa nposepounasn paboma
108 HNTorosasi kKoHTpOILHAsI padoTa / Bu6nmorexa IJOK
Bcepoccuiickas nposepounas paboma https://m.edsoo.ru/7f434eb4
109 [ToBTOpenue. PanmonanbHbIe ApOOH.
CokpanieHue.
110 [ToBTOopenue. CioxeHue U BEIUUTAHUE
palnMOHAIBHBIX APOOEH.
11 IloBTOpEHUE. YMHOXKEHUE U JEIICHUE
palMOHANBHBIX APOOEH.
IToBTOpenue. IIpeoOpazoBanue
112 paIMOHANILHBIX BBIPAKEHUH.
113| IToBTopenue. dynkius y = k/x u e€ rpaduxk.
114 [ToBTOpenue. ApudmeTnueckuil KBapaTHbIHI

KODPEHb.



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

115

[ToBTOpenue. CroiicTBa apr(hMETHIECKOT O
KBaJPaTHOI O KOPHSI.

116

[ToBTOpenue. IIpeobpazoBanue BeIpaKeHUH ¢
KBaaApaTHbBIMU KOPHSIMHU.

117

IToBTOpenue. KBaapatHsle ypaBHEHUS.
Henosnble ypaBHEHMS.

118

IToeTOpenue. dopmyna KOpHENH KBaIpaTHOIO
YPaBHEHHSL.

119

IToBTopenue. Teopema Buera.

120

[ToBTOpenue. Pemenne 3amad ¢ moMOIIbIO
KBaJIPaTHBIX YpaBHEHUH.

121

[ToBTOpenue. J{poOHO-panmoHaIbHbIE
ypaBHEHUS.

122

[ToBTOpenue. PelieHue 3a/1a4 ¢ MOMOUIBIO
palMOHAJIBHBIX YPABHEHHM.

123

[ToBTOpenue. UucnoBbie HEPaBEHCTBA U UX
CBOWCTBA.

124

IToBTOopeHue. JInneitHbIe HEPABEHCTBA C
OJIHOW MEPEMEHHOM.

125

[ToBTOpenue. Cuctembl JUHEUHBIX
HEPABEHCTB C OJIHOM MEePEMEHHOM.

126

[ToTOpenue. CTerneHsb ¢ 1eIbIM IoKa3aTeaeM
U €€ CBOMCTBA.

127

IToBTopenne. CTaHIapTHBIN BUA YUCTIA.

128

[ToBTOpenue. MToroBas KOHTpoabHas paboTa
(TecT).

129

[ToBTOpEeHUEe. AHAIN3 KOHTPOIBHONU paOOTHI.
Pa0ora Hax ommmOKaMu.




[ToBTOpenue. O6o61IatOIIEE 3aHATHE.

130 Pelienne xkoMIJIEKCHEBIX 3a1a4. .
131 [ToBTOpEHME OCHOBHBIX MOHSTHI U METO10B 1

KypcoB 7 u 8 Kj1accoB, 00001IeHEe 3HAHUT
132 IToBTOpEHNE OCHOBHBIX MTOHATHI U METO10B L Bu6mnmorexa [JOK

KypcoB 7 u 8 kj1accoB, 0000111eHIE 3HAHU https://m.edsoo.ru/7f43736¢
133 [ToBTOpEHNE OCHOBHBIX MOHSTUN U METO/I0B 1 Bu6smorexa LIOK

KypcoB 7 u 8 Kj1accoB, 0000IIeHE 3HAHUN https://m.edso00.ru/7f437510
134 IToBTOpEHNE OCHOBHBIX ITOHSATUN U METOJI0B 1 Bu6mnmorexa LIOK

KypcoB 7 u 8 kj1accoB, 0000111eHI e 3HAaHU https://m.edsoo.ru/7f4376b4
135 [ToBTOpEHNE OCHOBHBIX TOHATUH U METOJI0B 1 Bu6moreka [OK

KypcoB 7 u 8 Kj1accoB, 00001IeHIE 3HAHUN https://m.edso0.ru/7f4360b88
136 IToBTOpEHNE OCHOBHBIX ITOHATUH U METOJI0B 1 Bu6mmorexa [JOK

KypcoB 7 u 8 kj1accoB, 0000111eHN € 3HAHUI https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB 110 136

INPOI'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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9 KJIACC

Ne Tema ypoka KoJymmyecTBo yacos Nara DIeKTPOHHbIE LA(POBLIE
n/n Konrtpoasnslie | IIpakTnyeckue o0pasoBareJibHbIE
Bcero U3y4YeHHus
padoThI padoThI pecypchbl
1 [ToBTOpenue. Panmonanbusie 1podu. OCHOBHBIE 1
MIOHSITUS U COKpALICHHUE.
2 IToBTOpenue. [leWicTBus C paliiOHaIbHBIMU 1
" | apobsimu (+u -).
3 IloBTOpenue. [leWicTBus C paliiOHaIbHBIMU 1
" | apolbsimu (*m :).
4 IToBTOpeHue. Hp606pa3OB%HHe CJIO’KHBIX 1
palOHAJIBHBIX BBIPAKCHUH.
5 [ToBTopenue. @ynknus y = k/x. CBoiicTBa u 1
" | rpaduk.
6 IToBTOpenue. KBagparHbeie KOpHU. 1
" | IlpeobpazoBaHne BHIPAKESHUM.
7 HOBTOPCHI/IC. KBanpatusie ypaBHeHus. @opmyisl 1
KOpHEH.
8. | IloBropenwue. Teopema Buera u e€ npuMeHeHue. 1
9. [ToBTOpenue. Pemenne TEKCTOBBIX 3a71a1 ¢ 1
MTOMOIIIBIO KBAAPATHBIX YPaBHEHHUH.
10, IoBropenue. [IpoOHO-panioHaIbHBIC YPaBHEHHSL 1
11 IToBTOpeHue. PemieHne TEKCTOBBIX 321;[;1(1 C 1
IIOMOILBIO PAIIOHAJIBHBIX YPABHEHUH.
12, IToBTOpenue. HepaBeHcTBa ¢ OIHOM IEPEMEHHOM. 1
JIuHelHbIE HEPaBEHCTBRA.
13, HOBT?peHHe. CI/ICTVeMH JIMHEWHBIX HEPABEHCTB C 1
OJTHOM NMepEMEHHOM.
14. [ToBTopenue. CTeneHs ¢ 1EeNbIM T0Ka3aTENEM. 1
CraHgapTHBIY BU YHCTIA.
15. [ToBTOpenue. CrerneHs ¢ LeIbIM IT0Ka3aTesIeM. 1
CrangapTHbI{ BUA YKCTIa.
16. BxogHasi KOHTpoOJbHasi padoTa 1 1




PaHI/IOHaJ'II)HI)IG qyrcia, MppalluOHAJIbHBIC YK CJIa,

17. 1
KOHEYHBIC M OCCKOHEYHBIC JICCATHYHBIC IPOOH
MHOXeCTBO JICHCTBUTEIIBHBIX YHCEIT;

18| nmelicTBHUTENBHBIC YMCIIA KaK OCCKOHEUHBIE 1
JICCATUYHBIC IPOOH
B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKITY

19, MHOXECTBOM JNEHCTBUTEIBHBIX YHCEI U 1
MHOKECTBOM TOYEK KOOPIMHATHOM NPSIMOU
CpaBHeHMe NeCTBUTEIBHBIX YHCET,

20, apudmernyeckre neHCTBUS C JEHCTBUTEIBHBIMU 1
YHCIIAMH

21 [MpuOmmKEHHOE 3HAUYCHNE BEIMYUHBI, TOYHOCTD 1

| IpuOIIKEHUS

22.| OkpyrieHue yucen 1

23.| OkpyrieHue grcen 1

24, Tlpukuaka ¥ OlleHKa pe3yIbTaTOB BHIYHCIICHUM 1

25, Ipukuaka v OleHKa pe3yIbTaTOB BBIYHCIICHUM 1

26. CpoiicTBa YeTHOCTH M HEUETHOCTH (PYHKIIMI 1
I'paduku dynknmii: y =kx, y =kx + b, y=k/x,

27~ 4 - 1
y=x%, y = v, y=|x|
I'paduxn pynxumit: y =kx, y =kx + b, y=k/x,

28. s 1
y=x%, y = Vx, y=|x|
I'paduxn dynxumii: y =kx, y =kx + b, y=k/x,

29. 1
y=X% y = Vx, y=I]
I'paduku pynkmit: y =KX, y = kx + b, y=k/x,

30 . N 1
Y=x5, y= \/Ev y_lxl
I'paduku dynxmmii: y =kx, y =kx + b, y=k/x,

31 . - 1
y=x% y = vx, y=I]
I'paduxn pynxumit: y =kx, y =kx + b, y=k/x,

32. s 1
y=x%, y = Vx, y=|x|

33. KBagparuunas ¢pyHknus, e€ rpaguk u cBOCTBa 1 bubmorexa LIOK

https://m.edsoo.ru/7f4396¢c6



https://m.edsoo.ru/7f4396c6

bubmioreka IIOK

34. Ksagpatuunas ¢pyHkuus, e€ rpaduk u cBoicTBa https://m.eds0o.ru/7439842
35. Kagparnunas ¢pyHKIus, e€ rpaduk U CBOWCTBa E_tptfggl;l/(r){ﬁrzaasc])_([).or{f/? £4399b4
36. [Mapabora, KoOpAMHATHI BEPIIHBI TAPa00IIkI, OCh bubmoreka [JOK
CHUMMETPHH 11apaldoJIbl https://m.edsoo.ru/7f439eb4
37 [Tapabo:a, koopAMHATHI BEPIIMHEI TapadoIIbl, OCh bubmmoreka [TOK
CHUMMETPHH 11apaldoJIbl https://m.edsoo.ru/7f43a03a
38 [Tapabo:a, KoopAMHATHI BEPIIMHBI 1aPadOIIbI, OCh bubimmoreka [IOK
CHMMETPHUH 11apadoJIbl https://m.edsoo.ru/7f43alac
39. [Tapabo:a, KoopAMHATHI BEPIIMHBI TAPa0OIIbI, OCh bubimmoreka [IOK
CHMMETPHH 11apaldoJIbI https://m.edsoo.ru/7f43a3le
40, [Mapabo:a, koopAMHATHI BEPIIMHEI TaPa00IIbI, OCh bubmoreka [TOK
CHMMETPHH 1apadoibl https://m.edsoo.ru/7f43a526
41| Kontpoasnas padora no reme " @ynxkuun" BH6H,HOTeKa LOK
https://m.edsoo.ru/7f43ab84
JIluneiiHoe ypaBHeHue. PellieHue ypaBHEHHH, bubmorex 1IOK

42.

CBOIAIINXCS K TMHENHBIM

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

43.

Jluneiinoe ypaBHeHue. Pemienne ypaBHeHU,
CBOJISIIIMXCA K JIMHEWHBIM

44, KBagpaTtHoe ypaBHeHue. Penienne ypaBHeHui, bubmmoreka [TOK
CBOJISAIIUXCS K KBIPATHBIM https://m.edsoo.ru/7f43c542

45, KBagpaTtHoe ypaBHeHue. Pemenue ypaBHeHUH, bubmmoreka LIOK
CBOJISIIIMXCS K KBaJPaTHBIM https://m.edso00.ru/7f43c542

46. buxBanpaTHbIe YpaBHEHUS BH6H,HOTeKa LOK
https://m.edsoo.ru/7f43c3d0

bubmorexa [IOK

47.

bukBagpaTHbIe ypaBHEHHUS

https://m.edsoo.ru/7f43¢c3d0

48.

IIpumepsl pelieHus ypaBHEHUN TPEThEN U
YETBEPTOU CTENEHEHN Pa3IoKEHUEM HA MHOXKUTENIU

49.

IIpuMepsl pelieHus ypaBHEHUH TPEThEN U
yeTBEPTOM CcTENeHel pa3oKEHUEM Ha MHOXKHUTEIH

50.

Pemenne npoOHO-paimoHaIbHBIX YPAaBHEHHH

bubmiorexa LIOK
https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

51.

Pemenne npoOHO-paIimoHaIbHBIX YPaBHEHUH

bubmioreka IIOK
https://m.edsoo.ru/7f43c9b6

52.

Pemenne TekCTOBBIX 3a/1au anreOpandecKuM
METOI0M

53.

Pemenne TekCcTOBBIX 3a/1a4 anreOpandecKuM
METOJIOM

54.

PemeHne TeKCTOBBIX 3a/1au aareOpandecKuM
METOI0M

55.

KontpoabsHas pagora no reme «YpapHeHHs €
OJIHOI1 ITepeMeHHOo»

56.

VYpaBHEHHE C ABYMS IEPEMEHHBIMH U €ro rpaduk

bubmoreka IIOK
https://m.edsoo.ru/7f43d0b4

57.

YpaBHeHHE C JByMsI IEPEMEHHBIMH U €ro Tpaduk

bubmorexa IIOK
https://m.edsoo.ru/7f43d0b4

58.

Cucrtema IByX TMHEWHBIX YPaBHEHUH C TIBYMsI
MIEPEMEHHBIMU U €€ pELICHUE

59.

Cucrema IByX TMHEWHBIX YPAaBHEHUH C TBYMSI
NepEMEHHBIMHU U €€ pelleHune

60.

Cucrtema IByX JIMHEWHBIX YPaBHEHUH C IBYMSI
NepEMEHHBIMHU U €€ pelleHne

61.

Cucrema IByX JTMHEWHBIX YPaBHEHUHN C TBYMsI
IIEPEMEHHBIMU U €€ pelLICHUe

62.

Pemenne cucrem AByX ypaBHEHHH, OJJHO U3
KOTOPBIX JIMHEHHOE, 8 IPYroe — BTOPOM CTENEHU

bubmiorexa [IOK
https://m.edsoo.ru/7f43d23a

63.

Pewienue cucrem 1ByX ypaBHEHUH, OHO U3
KOTOpBIX JITHENHOE, a IPYTOe — BTOPOU CTENEHH

bubmorexa LIOK
https://m.edsoo.ru/7f43d55a

64.

Pemenne cucrem AByX ypaBHEHUH, OJJHO U3
KOTOPBIX JINHEHHOE, & IPYroe — BTOPOM CTENEHU

65.

Pemienue cucrem 1ByX ypaBHEHUW, OHO U3
KOTOPBIX JINHEHHOE, a IPYroe — BTOPOU CTEIEHU

66.

I'paduaeckas uHTEpIIpETAINIS CUCTEMBI
YpaBHEHUI C IBYMsI IEPEMEHHBIMU

67

Penrenne TekcTOBBIX 3aaa4 aJir e6paI/I‘ICCKI/IM

I crtocobom



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Penrenne TekCcTOBBIX 3aaa4 aJir C6paI/I‘IeCKI/IM

68. 1
crocoboM
69. KOHTpOJILI-Iaﬂ padora no reme «CucremMbl 1
YPaBHeHHUI»
70.| YucnoBble HEpaBEHCTBA M UX CBOMCTBA 1
71, YucnoBble HEPABEHCTBA M UX CBOWCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/7f43ad5a
72, Jlunelinble HEpaBeHCTBA C OJHOM MepeMEHHOMN U 1 bu6mmoreka [TOK
UX pEIEeHHE https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPAaBEHCTBA C OAHOMN MEPEMEHHOMN U bubimmoreka [IOK
73 UX pEIEeHHE ! https://m.edsoo.ru/7f43af08
74, JIuneliHbIe HEPaBEHCTBA C OAHOM MEPEMEHHOMN U 1 bubmoreka [IOK
UX peIICHUEe https://m.edsoo.ru/7f43af08
75. CucrteMsl m:IHeﬁHLIX HEPABEHCTB C OJHOU 1
MePEMEHHON U UX pellieHne
6. CucrteMsl J'II:IHCﬁHBIX HEPABEHCTB C OAHOMN 1
[IEPEMEHHOM U UX pellieHne
77 Cuctemsl J]I:IHCfIHBIX HEPABEHCTB C OJJHOU 1
MepEMEHHON 1 UX pellleHne
78.| KBagpaTHble HEpaBEHCTBA M UX PEIICHUE 1 bubmorexa LIOK
https://m.edso00.ru/7f43b098
79.| KBagpaTHble HEpaBEHCTBA M UX PEIICHUEC 1 EH6H,HOTeKa LOK
https://m.edsoo.ru/7f43b21e
80.| KagpaTHble HEpaBEHCTBA M UX PEIICHUE 1 BHGH,HOTCKa 0K
https://m.edso0.ru/7f43b5a2
81.| KaapaTHble HEpaBEHCTBA M UX PEIICHUE 1
82.| KBagpaTHble HEpaBEHCTBA M UX PEIICHUE 1
83, I'padmueckas uaTEpIpETAIINS HEPABEHCTB U 1 bubmoreka [TOK
CHCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMH https://m.edsoo.ru/7f43b098
84, I'paduaeckas uHTEpIIpETAIMS HEPABSHCTB U 1
CHCTEM HEPaBEHCTB C JIBYMS IIepeMEHHBIMH
85.| KourpoJusnas padora no teme «HepaBencra» 1
86.| TToHsTHE YMCIIOBOM OCIIEI0BATEIEHOCTH 1 bubmiorexa LIOK

https://m.edsoo.ru/7f43e6c6



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
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6

3ajiaHue OCIe10BaTeIBHOCTH PEKYPPEHTHOM

bubmioreka IIOK

87. bopMy0ii 1 popMyIIoii N-TO YiieHa https://m.edsoo.ru/7f43ebda

88.| ApudmeTrnieckas U reoMeTprdIecKas IPOrpecCHH BH6H,HOTeKa HOK
https://m.edsoo.ru/7f43ed7e
bubimoreka [TOK

89.

ApudmeTtryeckas U reoMeTprUEcKasi TPOTPeCcCHH

https://m.edsoo.ru/7f43f3b4

90.

dopmynbl N-TO ujieHa apudMeTHIECKON 1
FEOMETPHUYECKOA TPOrPECCH, CyMMBI TEPBBIX N
YJICHOB

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

91.

dopmynbl N-TO YiieHa apuGMeTHIECKON 1
reoOMETPUYECKON POrpeccrii, CyMMBI IEPBBIX N
YJICHOB

bubmorexa LIOK
https://m.edsoo.ru/7f43ef2c

92.

®opmynsl N-TO YieHa apuMeTHIECKON 1
FeOMETPUYECKON NPOrpeccrii, CyMMBI IEPBBIX N
YJICHOB

bubmorexa IIOK
https://m.edsoo.ru/7f43f0c6

93.

®opmynbl N-TO ujieHa apuMeTHIECKON 1
FeOMETPUUYECKON NPOrpeccrii, CyMMBI IEPBBIX N
YJICHOB

bubmioreka IIOK
https://m.edsoo.ru/7f43f72e

94.

dopMmyIbl N-TO YiieHa apuPMeTHIECKON 1
F€OMETPUUYECKON TTPOrPECCHA, CyMMBI MEPBBIX N
YJICHOB

bubmiorexa IIOK
https://m.edsoo.ru/7f43f8a0

95.

Uzo0pakenne uneHoB apuMETHIECKOi 1
reOMETPUUYECKON POrPECCU TOUKAMU HA
KOOPJIMHATHOM MJIOCKOCTH

96.

UzoOpaxkenne uneHoB apuMETHIECKOH 1
FeOMETPUYECKON POrpeccCruil TOUKAMHU Ha
KOOPAWHATHOH IJTIOCKOCTH

97.| JIuHeHHbIA U KCTIOHSHIMAIBHBIA POCT
98.| CnoxHbIE TPOLIEHTHI buomorexa LIOK
https://m.edsoo.ru/7f43fe0e
99.| CnoxxHbIE TIPOIIEHTHI bubmorexa LIOK
https://m.edsoo.ru/7f4401a6
KonTpoasnas padora no teme «HucaoBblie bubmorexa LJOK

10(

moCJICA0OBATCJIBHOCT I

https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43ebda
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
https://m.edsoo.ru/7f4404f8

101

[ToBTOpeHue. JleicTBHA ¢ pAlMOHAJIbHBIMU

YucJIaMu. HpOHeHTbI.

107

[ToBTOpenue. CremneHs ¢ HATYpPaIbHBIM U LETTBIM
[IOKa3aTeleM.

103

[oBTopenue. [IpeoOpazoBanue BEIpaKEHUIA.
OnHOYJICHB! © MHOTOYJICHBL.

10/ IToBTOpenue. ®opmysbl COKPAIIEHHOTO bubmmorexa [IOK
YMHOCHHUSL. https://m.edso0.ru/7f443b12

108 [ToBTOpenue. PaznoxeHre MHOTO4JICHOB Ha bubimmoreka [TOK
MHOXHUTEIIH. https://m.edsoo.ru/7f443cd4

106 [ToBTOpenue. Anredpanyeckue APoOH. bubmoreka [IOK
ITpeobpa3zoBanusL. https://m.edsoo.ru/7f443fea

101 IToBTOpenue. KBanparHbeie KOpHU. bubmoreka [IOK
ITpeobpa3oBaHue BhIPAKCHHUIA. https://m.edsoo.ru/7f4441ca

106 IToBTOpenue. UppauunonansHeie yucna. Jeicreus bubmoreka [TOK
C KOPHSIMH. https://m.edso0.ru/7f444364

104 [ToBTopenue. [IpakTukym mo 3amanusam Nel-5, 11 bu6mmoreka [OK
10ID. https://m.edsoo.ru/7f4446f2

114 HoBTopenue. Kourpoasnas padora (OI'IJ: bubmorexa [JOK
3apanus 1-5, 11). https://m.edsoo.ru/7f444a94

111 [ToBTopenwue. JIunetinsie ypaBHerus. JpodHO- bubmmorexa [JOK
palMOHAIbHBIC YPaBHEHHUSI. https://m.edso00.ru/7f444c56

113 [loBropenue. Kaaparuele ypasuenus. @opmyia bubmorexa [JOK
KOpHEH. https://m.edsoo.ru/7f444f44

111 IToBTOpenue. Teopema Buera. bubmmorexa [JOK
1 https://m.edsoo.ru/7f44516a

114 [ToBTopenue. Cucremsl ypaBHeHHA. MeTOIbI bubmoreka [TOK
PCIICHHUSI. https://m.edso0.ru/7f4452e6

[ToBTopenue. CocraBieHne ypaBHEHUN U CUCTEM bubmmoreka [IOK

115

110 YCJIOBHUIO TEKCTOBOM 3aJ]aUM.

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

114

IToBTopenwue. TekcToOBEIC 3a7a4u (ABHIKEHHE,
paboTa, IPOLIEHThI, CMECH).
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https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

[ToBTopenue. [Ipaktukym no 3amanusim Nel2, 20,

11 21,22 OI'D.

116 [ToBTopenue. [Ipaktukym no 3amanusim Nel2, 20,
21,22 OI'D.

114 HoBTopenue. KonrpoabHas padora (OI'I:
3ampanmg 12, 20, 21, 22).

12 HOBvTopeHI/Ie. YuciioBple HEPaBEHCTBA U UX
CBONCTBA.

121 HOBTOpeHI/I?. JIunHelHbIE HEpaBeHCTBA C OJHON
[IEpEMEHHOM.

127 IToBTopenue. KBanparHele HepaBeHCTBA. MeTon
HUHTEPBAJIOB.

121 [ToBTopenue. CuctemMbl HEPAaBEHCTB C OJHON

IEpEMEHHOM.

124 [ToBTopenue. [Ipakrukym no 3aganuro Nel4 OI'D.

[oBTopenvie. Jlunerinas Qynkmwus, e€ rpaguk u

125 o
CBOMCTBA.

[loBTopenue. KBaaparnunas pyHkiwsl, €€ rpaguk

126 %
1 CBOMCTBA.

IToBTopenue. O6paTHast MPONOPLUOHATIBHOCTb, €€
rpauK 1 CBOWCTBA.

126 [loBTopenue. I'paduueckas nHTEpHpeTanus
YpaBHEHUI U HEPABEHCTB.

12¢ HosTopene. Apudmerndeckast mporpeccusi.

13( IToBTOpenue. I'eomeTprueckast Iporpeccus..

[ToBTopenue. [Ipakrukym no 3agaausimM Ne6, 10,

13113 17 0.

HOBTOpeHI/IC. CrarucTHyecKkue XaPAKTCPUCTUKH.

13}
Ananus JaHHBIX.

HOBTOpeHI/Ie. Knaccuueckas BCPOATHOCTD.

133 KoM0OunaTopuKa.




[ToBTOpenue. I'eomeTprueckast BEpOATHOCTb. 1

/4
13 [Tpaktrkym no 3aganuto Nel9 OI'D.

IMoBTOpenue. UToroBasi KOHTpoJIbLHAs padora 1

¥
13 (ITpoGueiii OI'D, moJIHBII BapHaHT).

13 IloBTOpenue. AHaNM3 KOHTPOIHHOM pabOTHI. 1
Pabora Hax ommOKamH.

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
NPoBepPsIeMOro .
o0pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yJibTara
1 Yucna 1 BEIUKCIIEHUS
11 BreimonnsaTe, coueras  yCTHbIE W NUCBMEHHBIE  IPUEMBI,
' apuMeTHIecKre JEHCTBUS C pallMOHAIBHBIMUA YUCIAMHU
Haxomute  3HayeHWsT  YUCIOBBIX  BBIPAKEHUU,  MPUMEHSATH
1.2 pa3Ho0Opa3HbIe CIOCOObI M MPUEMBI BHIUUCIICHHS 3HAUECHHUH IPOOHBIX
BBIPOKEHUH, colepKalnX OOBIKHOBEHHBIE U J€CATUYHBIC IPOOH
[lepexonuts OT oOxHOM GoOpMBI 3amucu 4YHCeNl K APYroi
13 (mpeobpa3oBBIBaTh  JECATUYHYIO ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JNECSITUYHYIO IPOOB)
14 CpaBHHBATh M YIIOPSIOYUBATH PallMOHAIBHBIC YK CIIA
15 OKpyrasaTh yucna
BrBINOAHATE NPUKUIIKY U OLEHKY pe3yjibTaTa BBIYMCICHHM, OLICHKY
1.6 3HAYEHUW YUCJOBBIX BBIPAXKECHUU. BBINOMHATH JEHUCTBUS CO
CTENEHSIMU C HATypaJbHbIMU MOKa3aTeIsIMU
17 [IpumeHAT, TPU3HAKK AEIUMOCTH, DPA3JI0KEHHE HAa MHOXHUTEIH
' HATypaJbHBIX YHCEI
Pematp mpakTUKO-OPUEHTHPOBAHHBIE  3aJlayd, CBS3aHHBIE C
OTHOIIEHHUEM  BEJIWYMH,  MPOMOPIHOHATIBLHOCTHIO  BEJIHMYMH,
18 MPOIEHTAMH, WHTEPHPETUPOBATh PE3YJbTaThl PEIICHUS 3a7ad C
YYETOM OIpaHUYECHUI, CBSI3AHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX
00BEKTOB
2 Anre0pandecKre BBIpaKCHHS
21 Hcnonb3oBaTh anreOpanvyeckyld TEPMHHOJOTHIO W CHMBOJIUKY,
' IPUMEHSTH €€ B MPollecce OCBOCHUS yueOHOro MaTepuana




Haxonutes 3HaudeHHs 6YKBCHHLIX BI)Ipa)KeHI/Iﬁ Inpru 3aJaHHbIX

22 3HAUEHUAX [IEPEMEHHBIX
23 BoimonsaTe npeoOpa3oBaHMsl 1LIEOTO BBIPAKEHUS B MHOTIOUJICH
' IPUBEICHUEM MTOI0OHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
BbIMOIHATS yMHOXKEHUE OHOUJIEHA HA MHOTO4YJIEH U MHOTO4JIeHa Ha
24 MHOT'OYJIEH, NMPUMEHATh (GOpMyIbl KBajJpaTa CyMMBbl M KBajpaTa
pa3sHOCTH
OcymiecTBiATh  pa3joKEHHE MHOTOYWJICHOB Ha MHOXHUTEIH C
25 MOMOIIIBIO BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKU
cllaraéMblX, IPUMEHEHUs (HOPMYII COKPAIEHHOTO YMHOKEHUS
25 ITpumeHsTh TpeoOpa3oBaHUs MHOIOUJIEHOB JIJIs PELIEHHs Pa3IMuHbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON PaKTUKU
27 Hcnonp30BaTh CBOICTBA CTENEHEW C HATypajdbHBIMU I1OKa3aTENIAMU
' U1 TpeoOpa3oBaHMsl BEIpaK eHU I
3 YpaBHEHUs U HEPaBECHCTBA
Pematp JMHEHHBIE YpaBHEHHs C OJHOM IEPEMEHHOW, IPUMEHSA
3.1 IpaBUJIa MEPEX0a OT UCXOHOT0 YPaBHEHHS K PAaBHOCHJIBHOMY €MY.
[IpoBepsTs, sIBiIETCA M YUCIIO KOPHEM YpaBHEHUS
32 [TpumeHnsaTs rpaduyecKkue METOAbl NpU pElIeHUH JIMHEHHBIX
. ypaBHEHHI U UX CUCTEM
33 [Tonbupate npuMepbl Mmap YHCEN, SBIAIOMIUXCS pelIeHueM
' JUHEHHOT O YpaBHEHUS C ABYMsI IepEeMEHHBIMU
CtpouTh B KOOPAMHATHOM MJIOCKOCTU TpaUK JMHEHHOIO ypaBHEHUS
3.4 C IByMs [1€peMEHHBIMHU; N10JIb3YSACh TPAPUKOM, TPUBOIUTH NPHUMEPHI
pellIeHusl ypaBHEHUS
35 Pemars cuctembl [ByX JIMHEHHBIX YpPaBHEHMM C  JByMs
' IepEeMEHHBIMHU, B TOM YHCIIE IpaduuecKku
CocTaBnATh U pelaTh JIMHEHHOE ypaBHEHUE HIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIIOBUIO 3a/1au, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4i II0Jy4YEHHBIN pe3yJIbTaT
4 Koopnunats! u rpaduku. @yHkuuu
N300paxaTh Ha KOOPAMHATHOM MPSMOIl TOYKH, COOTBETCTBYIOIIHE
4.1 3a/laHHbIM KOOpJIWHATaM, JIy4d, OTPE3KH, UHTEpPBajbl, 3alHChIBaTh

YUCIIOBBIC ITIPOMECIKYTKHU HA anre6pa1/1quKOM SA3BIKEC




45 OTMmeuaTs B KOOPAMHATHOM TUJIOCKOCTH TOYKH IO 33JaHHBIM
' KOOpJAWHATaM
3 Crpouts rpaduxu muHeHHbIX QyHKIUN. CTpouTh rpauk GyHKIUH Y
' = [x]
OnuchIBaTh ¢ MOMOIIBIO (DYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE, IIEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsi, 00bEM pabOTHI
4.5 HaxomuTek 3HaueHne PyHKIIUU 110 3HAUCHUIO €€ apryMeHTa
[lonumatps rpadudeckuii crocod TMpeacTaBIeHUS M aHAJIU3a
4.6 uH(popmaIuu, M3BJIEKaTh M WHTEPHPETUPOBATH HH(OpMAIUIO U3
rpauKoOB peanbHbIX IPOIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon o
IIpoBepsieMble MpeAMeTHbIE Pe3yJ1bTATHI 0CBOEHHS 0CHOBHO¥
NpoBepsIeMOoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJabTara
1 Yucna ¥ BEIYUCIECHUS
Hcnonb30BaTh  HAYalbHBIE  TPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENHHBIX YUCEN IS CPAaBHEHUS, OKPYTJICHHUS U BRIYUCIICHUN,
' n300pakaTh JCHCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPIWHATHOM
IPSIMOU
[MpumeHsTh TOHSTHE apuU(DMETHYSCKOr0 KBAJPATHOTO  KOPHS,
12 HAXOIWUTh KBAJpPATHbIE KOPHH, HWCIOJB3YSd MPH HEOOXOIUMOCTH
' KaJbKYIIATOD, BBITIOJTHSATh npeoOpa3oBaHUs BBIPAKCHHUI,
CoZiepKaIIMX KBaJpaTHbIE KOPHH, UCIIOJIBb3YS CBOMCTBA KOPHEH
13 Ucnonp3oBate 3amucu OOMBIIMX M MaJBIX YUCET C TIOMOIIBIO
' JECATUYHBIX Ipo0eii u crenener yncna 10
2 Anre0pandecKre BbIpaKCHH
[IpuMeHsTh MOHSATHE CTENEHH C LEeNbIM TOKa3aTelleM, BBIIOIHSATH
2.1 npeoOpa3oBaHUsl BBIPAXKEHUM, COJAEp)KAIIMX CTENEHU C IIeNIbIM
noKa3zaTesieM




2.2

BBINONHATE  TOXIECTBEHHBIC IMPEOOpa3oBaHUsI  pallMOHAIBHBIX
BBIPOXKCHUI HAa OCHOBE NpPaBUJ JEHCTBUN HaJ MHOIOYJIEHAMH H

anredpanvyecKuMu ApoosiMu

2.3

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXUTEIN

2.4

[TpuMeHnsATH Ipe0Opa3oBaHus BbIPAXKEHUN ISl PEIIEHUST PAa3InIHBIX

3a1a4 U3 MaTEMaTUuK, CMCKHBIX MTPEAMETOB, U3 peaHBHOﬁ MMPaKTUKN

ypaBHeHI/Iﬂ 1 HCpAaBCHCTBA

3.1

Pemate JMHEWHBIC, KBaJpaTHbIE YPAaBHCHWS U pPalMOHAJIbHBIE
YPaBHEHMs, CBOAAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHUU C ABYMS

MEpEMCHHBIMHA

3.2

[IpoBomuTe mpocTEHINME HCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
ypaBHEHUH, B TOM 4YHClI€ C [PUMEHEHHEM TIpapHUUecKHX
npescTaBieHui (yCTaHaBIMBATh, UMEET JIM YPaBHEHHE WM CHCTEMa

ypaBHEHUI pelIeHus], €CII1 UMEET, TO CKOJIbKO, U IPoYee)

3.3

[TepexomuTh OT ciOBecHOW (OpPMYJIMpPOBKM 3adaun K €€
anredpanveckol MOJEIM C IOMOILIbIO COCTABJIEHUS YPaBHEHUS WU
CUCTEMbl ypaBHEHUH, HHTEPHPETUPOBATb B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ MOJYYE€HHBIN pe3yJIbTaT

3.4

IIpumeHATs CBOMCTBA YHCIOBBIX HEPABEHCTB JJisI CpPaBHEHHS,
OLICHKH, pEelIaTh JUHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX
CHCTEMBI, JaBaTh rpapUuecKyl0 WILIIOCTPALNI0O MHOKECTBA PELICHHM

HCpPaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIHT

4.1

[Tonumate u uCHoONb30BaTh (YHKUHUOHATIHHBIE TOHITHS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUYEHUS), ONpPEACSATh 3HAYCHUE
(GYHKIIUU O 3HAYEHUIO apryMEHTa, OMPEAEIsTh CBOMCTBA (QYHKIIUU

o e€ rpaduxy

4.2

CrpouTts rpauku 31eMeHTapHbIX GQyHKUNN BUaa:
y=k/x

k/x




, Y =X2,y = X3,y = [x|, onuceIBaTh CBOMCTBA YNUCIOBON (QyHKIUU 110 €&
rpaduky

9 KJIACC
Kog .
IIpoBepsiemMble peAMeTHBIE Pe3YJbTATHI 0CBOCHHSI 0CHOBHOM
NPoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHus
pe3yabrara
1 Ypcna ¥ BEIYH CIICHUS
11 CpaBHHMBATh M YHOPSIOYMBATH PAIllMOHAJIBbHBIE U HpPpALMOHAIBHBIC
' qucia
BrimonssaTs apudmMeTnueckue AeiCTBUA ¢ palliOHAIbHBIMU YHCIIAMU,
1.2 coueTasl yCTHbIE M MUCbMEHHbIE TPUEMBI, BBIOJHATH BBIYUCICHHUS C
MppallMOHAIbHBIMU YU CIIAMU
13 HaxonuTe 3HaY€HHS CTENEHEN C IEIbIMU MOKAa3aTeIsIMU U KOPHEH,
. BBIYUCIISTh 3HAYEHHUSI YU CIIOBBIX BbIPaXKEHUN
14 OKpyriasiTb  JACHCTBUTEIBHBIE  YKCIA, BBINOJHATH  MPHUKUIKY
. pe3yJibTaTa BBIYUCIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pematp snMHEHBIE W KBaJpaTHbIE ypaBHEHHUs, YypaBHEHUS,
. CBOJISIIIMECS K HUM, POCTEHIIIIE TPOOHO-paIlMOHAIbHBIC YPAaBHEHUS
Pemiath cuctembl IBYyX JIMHEHHBIX YPAaBHEHUH C IBYMS [IEPEM EHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHU, B KOTOPHIX OJIHO YPABHEHUE HE ABJISICTCA
JIMHEHHBIM
PemaTte TekcTOBBIE 3a7a4K anreOpandecKuM CIocoOOM C TTOMOIIBIO
2.3 COCTaBJICHHUSI YPaBHEHUS WM CUCTEMbI JABYX YPAaBHEHUU C JBYMS
MepeMEHHbIMU
[IpoBoauTe mpocTEHNIME MCCIECAOBAaHUS YPAaBHEHHM W CHCTEM
” YpaBHEHHI, B TOM 4YHCI€ C TpPUMEHEHHEM TI'papUUYeCKUX
. MIPEICTaBICHUI (HampUMep, yCTaHaBJIMBATh, UMEET JIU YpaBHEHHUE
WJIM CHCTEMa YPaBHEHUHN PEIICHHUs], €CITH UMEET, TO CKOJIBKO)




2.5

Pematsn JINHEHHBIC HCpPaBCHCTBA, KBaaApaTHBIC HCpPaBCHCTBA,
M300pakaTh peIIeHN e HEPABEHCTB Ha YMCIIOBOW MPSIMOIA, 321 CHIBATh

pei€eHrue ¢ IOMOIIbIO CHMBOJIOB

2.6

Pemars cucTeMBl IHMHEHHBIX HCPaBCHCTB, CUCTCMBI HCPABCHCTB,
BKIIIOYAKOIMHUEC KBaApaTHOC HCEPABCHCTBO, I/I306pa)KaTB PeIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIJIOBOMU HpHMOfI, 3aIlIMChIBATh PCIICHUC C

IIOMOIIBO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPAaBCHCTBA IIPU PCIICHUU PA3JIMYHBIX 3a/1a4

DOyHKIHT

3.1

PacriosnaBaTh  (QYHKIMH  HM3yYEHHBIX  BHJIOB.  IlOKa3wIBaTh
CXEMAaTHYECKH  pACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpapukoB Gyukimii Buma: Yy=kX, y=kx+b, y=k/X, y=ax?>+bx+c, B
3aBHCUMOCTH OT 3HAaY€HHH KO3((HUIMEHTOB, OMHUCHIBATH CBOMCTBA

byHKIUH

3.2

IToka3piBaTh CXEMATHYECKH pACIONIOKEHHE Ha KOOPIMHATHOW
I0CKOCTH rpadukoB GyHKIME Buaa Y = VX, Y = |X| 1 OnUCHIBaTH

cBolicTBa (pyHKUIMH

3.3

Crpouts ¥ wu300pakaTh cXxeMaTHUeCKH TpaduKu KBaJApaTHUYHBIX
(GYHKIIMHA, OMUCHIBATH CBOMCTBA KBAJPATHYHBIX (DYHKIUH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTHUHYI0 (QYHKIMIO MO (QopmyJsie, TPUBOIUTH
IpUMEpbl KBAaJpaTUYHbIX (DYHKIUH U3 peasibHOW KU3HU, (PU3MKH,

reoMeTpun

ApudmeTnueckas 1 TeoMeTpudecKasi Iporpeccuu

4.1

Pacno3naBath apupmMeTHUECKyl0 UM TEOMETPHYECKYI0 MPOrpecCcuu

MIPH Pa3HBIX CIIOCO0AX 3a1aHMs

4.2

BbINONHATE BBIYMCICHUS C UCMONB30BaHUEM (OpMyJT N-TO wieHa
apudmMernueckol ¥ reoOMEeTpUUECKON MPOrpeccuii, CyMMbI IEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IMOCICa0BAaTCIIBHOCTHU TOYKaMU Ha

KOOPJIMHATHOM MJIOCKOCTH




4.4

Pemats 3aJa4M, CBA3aHHBIC C YN CJIOBBIMU ITOCIICIOBATCIIBHOCTAMMU, B
TOM 4YHCIEC 3aJadyu H3 peaanoﬁ KU3HU (C HCIIOJIB30BaHHUEM

KaJbKyIATOPa, HUPPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna v BbIUKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIE, epexo] OT OAHON (GopMbl 3amucu
11 apoOeit k npyroi. IloHsTHe palMOHANIBHOTO YHWCNIA, 3alUCh, CpaBHEHHE,
YHOPSA0YMBAHUE PALIUOHAJIBHBIX UM CEI
1 ApudmeTnueckue AeiCTBY C pallioHaIbHBIMU YKclaMu. Pemenne 3aaa4 u3
' peasibHOM MPaKTUKU Ha YacTH, Ha APOOH
13 Crenenbp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpelesieHue, Mpeodpa3oBaHue
' BBIPA)XCHUI HA OCHOBE OIPEIETICHHS], 3a1Ch OOJBIINX YHCEI
14 [IporeHTsl, 3aUCh MPOLIEHTOB B BHUJIE ApoOU U ApoOU B BUJE MPOLIEHTOB.
' Tpu oCHOBHBIE 33JJa4l HA IPOLIEHTHI, PELLICHUE 3a/1a4 U3 PeajIbHON MPAKTUKHU
15 [IpumeHeHne TNPU3HAKOB JEIUMOCTH, pa3ioXKeHHe Ha MHOXUTENIN
' HATYypaJIbHBIX YHCEN
16 PeanbHble 3aBHCHMMOCTH, B TOM 4YHClIe TMpsMas U oOpaTHas
' PO OPIIOHATIBHOCTH
2 Anredpanyeckue BbIpaXeHUs
21 IIepemeHnHBIE, YMCIIOBOE 3HAYCHH E BBIPAXKECHUS C IEPEMEHHOU. [lonycTrMbIe
' 3HauYEHUs IEPEMEHHbIX
22 [IpencraBneHne 3aBUCHUMOCTH MEXAY BEIMYMHAMHU B BUIE (OPMYJIBI.
' Boeruucnenus nmo popmynam
23 [IpeoOpazoBanue OYKBEHHBIX BBIPRKCHHM, TOXAECTBEHHO paBHBIC
' BBIPAXKEHUS
24 CBolicTBa CTENEHU C HaTypaJIbHbIM MOKa3aTelIeM
25 OpHousnens! 1 MHOrowieHsl. Crenenb MHOrousaeHa. ClnoxeHue, BbBluuTaHue,
' YMHOKEHHE MHOT O4JIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXEHHs: KBagpaT CyMMbl M KBajpat
2.6 pazHoct. PopMyna pa3HOCTH KBaJApaToB. Pa3imokeHMe MHOrOUYJIEHOB Ha
MHOKUTEIN




3 YpaBHeHUs
31 VYpaBHEHUE, KOpPEHb YypaBHEHMs, NpaBUjia IpPeoOpa3oBaHUs YpaBHEHMUS,
' PaBHOCUJIBHOCTb YPaBHEHUI
3.2 JIuHeliHOEe ypaBHEHHE C OAHOM TEPEMEHHOM, YKMCJIO KOpHEW JIMHEHHOro
' YPaBHEHHUS, PEIICHUE JTUHEUHBIX YPaBHEHUN
33 CocraBieHne ypaBHEHHI 110 YCIOBHIO 3a/1auu. PelieHne TeKCTOBBIX 3aad ¢
. MMOMOIIBIO YpaBHEHUN
3.4 JluneliHoe ypaBHEHME C ABYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JMHEWHBIX YpaBHEHMHM € JBYyMsl IE€peMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoO0M MoACTaHOBKU. [Ipumephl pereHns TeKCTOBbIX
3a/1a4 ¢ IOMOUIBbIO CUCTEM yPaBHEHUHN
4 Koopaunats! u rpaduxu. @yHKIMM
4.1 Koopaunara To4ku Ha mpsMoin
42 YuciioBble IpPOMEKYTKU. PaccTostHME MEX Y 1BYMs TOYKAMH KOOPAUHATH O
' MpAMOU
43 [IpsimoyronpHas cucrema koopaunat, ocu OX u Oy. AGciucca u opauHaTa
' TOYKH Ha KOOPAVMHATHOM IJIOCKOCTH
w [Tpumeps! rpadukoB, 3agaHHbIX opMmynamu. UTeHne rpadukoB peanbHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue ¢pynkuuu. ['paduk pynkuun. CoiicTBa GyHKIIHIA
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|
47 I'padmueckoe permieHue JMHEHHBIX YpaBHEHHUH W CHUCTEM JIMHEHHBIX
' YPaBHEHHI
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS
1 Uucna v BEIYMCIEHUSA
11 KBagpatubiii kopenb u3 uucna. [loHdaTne 00 HppalMOHAIBHOM 4YHUCIIE.
' JlecsTHUHBIE TPUOIKEHUS HPPALIOHATBHBIX YUCEI
CpoiicTBa apu(pMeTHUECKUX KBAJPATHBIX KOpPHEH M UX NpPUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCJIOBBIX BbIPaK EHUI u BBIUYHCIICHUSIM.
JleiicTBUTENbHBIEC YUCTIA




1.3 Crenens ¢ LenbIM Moka3aTeneM u e€ cBoiicTBa. CtaHiapTHas 3alKCh YHUCTIA
2 AnreOpanyecKie BEIPaKEHUS

21 KBanmpaTubiii  TpExuyieH, pas3jgoKeHUe KBaJIpaTHOro TpEXuieHa Ha
' MHOXHTEIN

2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO alre0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHUE, JIETIeHNE alredpandeckux Apooeit

2.4 PanrioHansHbIe BBIpaXXEHHS ¥ UX ITPE0OPa30BaAHHE
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBanpatHoe ypaBHeHHe, ¢GopMmyla KOpHEH KBaJpaTHOTO YpaBHEHHSL.
' Teopema Bueta

3.2 Pemienue ypaBHeHMH, CBOASIIMXCS K JIMHEIHBIM U KBaIpaTHBIM

3.3 [Tpocreiimme ApoOHO-pallOHATBHBIC YPABHEHUS

I'paduyeckas nHTEpHIpETAIHS YPaBHEHUN C TBYMS IEPEMEHHBIMH U CHCTEM
3.4 JIMHEIHBIX YPAaBHEHUH C IBYMs EpeMEeHHBbIMU. [Ipumepsl penienus cucreM
HEJTMHEWHBIX YPaBHEHUH ¢ IBYMS IepEeMEHHBIMU

3.5 Pemenune TekcTOBBIX 3a/1a4 anre0pandecKuM crocooom

3.6 YucnoBble HEpaBEHCTBA M UX CBOICTBa

3.7 HepaBeHcTBO ¢ 01HOM epeMeHHON

3.8 PaBHOCHIJIBHOCTH HEPaBEHCTB

3.9 JInHeliHble HEPABEHCTBA C OJHOU IIEPEMEHH ON

3.10 Cucrembl TMHENHBIX HEPABEHCTB C OJJHON NTEPEMEHHOMN
4 OyHKIIU

41 ITonstue ¢ynkuuu. OOnacTh oOHpeAeneHUs U MHOXECTBO 3HAdeHUil
' ¢ynkuu. CiocoObl 3a1aHust PyHKITUN

4.2 I'paduk pynkuuu. UreHue cBOMCTB QyHKIIUHU 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKLINN, OTpa’KaIOLIMX PEAJIbHBIE TPOLECCHI

14 @OyHKIMM, ONHUCHIBAIOLIME MPAMYIHO M OOpaTHYIO MPONOPLHUOHAIBHBIE
' 3aBHCHMOCTH, UX I'paduku

4.5 OyHKIMU Y =X2,y = X3

4.6 Oynkuuu y = X,y = |x|

4.7 I'padpuueckoe penieHre ypaBHEHUM U CUCTEM YpaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Yucna u BbIUUCIICHUS
11 PanyoHanbHbple 4yKcna, WppalMOHAIbHBIE YKCNIA, KOHEYHbIE U OECKOHEUHBIE
' JECATHYHBIE TPOOH
MHOX€eCTBO  JEHWCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIAa  Kak
1 OecKOHEUHbIE JecATUYHble ApoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHUE
' MEXJY MHOKECTBOM JI€WCTBUTEIbHBIX YHCEN M KOOPAWHATHOW MPSIMOM.
CpaBHEHHE JEHCTBUTEIBHBIX YUCET
1.3 ApudmeTnueckue 1ecTBUA C €W CTBUTEIbHBIMU YU CIIAMU
W3mepenus, npuOamkeHus, oleHkd. PazMepsl 00bEKTOB OKpPY’KaIOIIEro Mupa,
14 JUTTENBHOCTD MPOILIECCOB B OKpyxkatouieM Mupe. [IpubnmxéHHoe 3HaUeHHE
' BEJIMYUHBL, TOYHOCTD NpuOMmKkenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3yJIbTATOB BHIYMCICHU
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OHOM NIEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOIAIIMXCS K JIMHEIHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIIMXCS K KBaJAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHHs ypaBHEHUHM TpeTbel U
' YeTBEPTOM CTEIEHEN Pa3JI0KEHUEM Ha MHOXKUTEIN
2.5 Pemenne apoOHO-palimoHaIbHBIX YPaBHEHUH
2.6 CucremMbl ypaBHEHHUI
2.7 VYpaBHEHUE C IBYMS IEPEMEHHBIMU U €r0 rpapuk
2.8 Pemenue cucrem AByX JTMHEMHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OIHO M3 KOTOPBIX JIMHEHHOE, a APYroe —
' BTOPOW CTEIIEHU
2.10 I'paduueckas UHTepIpeTAIUs CUCTEMbI YPaBHEHUI C IBYMS ITepEMEHHBIMH
211 Pemenue TekcTOBBIX 3a/1a4 anreOpandecKuM crocooom
2.12 YucioBble HEPAaBEHCTBA U MX CBOWCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB € OJTHOM MepeMEHHOMN
2.14 Pemenue cucrem NTMHEHHBIX HEPABEHCTB C OJTHOM II€PEMEHH O
2.15 KBagpartHbie HepaBeHCTBA




I'paduueckas uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
[IEpPEMEHHBIMU

3 OyHKUMU

31 KBanpatnunas ¢ynknus, e€ rpaguxk u cpoiictBa. IlapaGoma, xKoopIuHaThI
' BEPILMHBI TapaboJIbl, OCb CHMMETPUH NapaboIIbl

3.2 I'paduku dynkmmii y=kX, y=kx+b u ux cBoiicta

3.3 I'padukn pynkunit y=k/X, y = x® u ux cBoiicTBa

3.4 I'paduku ¢pyHKIUH , ¥ UX CBOMCTBA
4 YucnoBble OCIEI0BATEILHOCTH

11 Omnpenenenue 1 cnocoObl 3aaHKsI YUUCIOBBIX MTOCJIEN0BATEIbHOCTEN. 3aJaHNe
' [10CJIEI0BATEIbHOCTH PEKYPPEHTHOHN (opMyIioil u GopMynnoi N-ro yieHa

42 ApudmeTtnueckas nporpeccus. Popmynsl N-ro uwieHa apudMeTnyecKoiu
' IIPOrPECCHH, CyMMBbI IIEPBBIX N YJICHOB

43 I'eomerpuyeckas nporpeccuss. Dopmyiiel N-ro  4ja€Ha TIE€OMETPUYECKOU
' [IPOrPECCHH, CyMMBbI IIEPBBIX N YJICHOB

4 N3o00pakeHne UIICHOB apr(METHYEeCKOH M TeOMETPHUYECKOM TMpOrpeccuit
' TOYKaMH Ha KOOPAMHATHON IUNIOCKOCTHU. JINHEWHBIN U SKCITOHEHIIMAIbHBIA POCT

45 CnoxHbIE TPOIIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHMS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHSITUSIMHU: MHOXKECTBO, MOIMHOXKECTBO,
onepaldyd HaJ MHOXXECTBAMHU; YMEHHE OMEPUPOBATH MOHSATHSIMU:
rpad, CBS3HBIA r'pad, IepeBO, LUK, TIPUMEHSATh UX MpPU PEIIeHUU
3aJa4; yMEHHE HCIIOJNb30BaTh rpaduueckoe MpeacTaBlIeHHE
MHOKECTB JJIi ONHCAHMSI pPEaJbHBIX IPOIECCOB U SIBJICHUU, MPH

pELLIEHUH 3a/1a4 U3 IPYTUuX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh MOHATUSAMU: OIIPEAEIECHUE, AKCU OMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHHUE pACIIO3HABATh MCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, NPUBOAWTH IPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHAMHU: HATYpPAIbHOE YUCIIO, TTPOCTOE U
COCTaBHOE YHCIIO, JCIMMOCTh HATypaJbHBIX YHCEN, MPHU3HAKH
JEIMMOCTH, I1€J0€ YHCIIO, MOAYJIb YUCa, OOBIKHOBEHHAsI APOOh H
JnecsiTUUHas 1po0b, CTAHAAPTHBIN BUJ YUCIA, PALIMOHAIBHOE YUCIIO,
UppalMOHATIBHOE YHCIIO0, apu(MeTHuecKuil KBaapaTHBIH KOPEHB;
YMEHUE BBINOJHATH JCUCTBUS C YWCIAMHU, CpPaBHHBATh W
YHOOPSIIOYMUBATh YMCJA, NPEACTaBIATh YHCIA Ha KOOPAUHATHOU
NpsIMOM, OKPYIJISITh 4YKCIIAa; YMEHHE JeJlaThb NPUKHUAKY U OLIEHKY

pe3yiibTaTa BBIUM CIICHU

YMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LIEIbIM [OKA3aTEeJeM,
apudmMerndyeckuil KBaJpaTHbIM KOpEHb, MHOTOWIEH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYypajdbHOM CTElEeHU
Oonbllle €AMHMIIBI; YMEHUE BBIIOJHATH PAcUEThl MO (QopMyJiam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PALlMOHAJIBHBIX BBIPAKEHUNH U
BBIpaXKEHUN C KOPHSMH, pa3jioKeHHe MHOTOYJIeHa Ha MHOXHUTEIH, B
TOM 4YHCJE C HCIOJb30BaHHEM (GOpPMYI Pa3HOCTH KBagpaToB U

KBaJpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATUSAMHU: YUCIOBOE PABEHCTBO, ypPaBHEHHE
C OJHOW IEepEeMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHUE pelIaTh JIMHEHHbIE U KBaJApaTHbIE YPABHEHMUS,
JIpOOHO-palliOHAbHBIC YPAaBHEHUS C OJIHOW MEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHUM, JINHEHHbBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JApPOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C OJHOMN
[IEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUU 3a7a4 U3 APYTUX IPEIMETOB
U TPAKTHYECKUX 3a/1ad; YMEHHME HCIOJIb30BATh KOOPAUHATHYIO
OpSAMYI0O U KOOPAMHATHYIO IIOCKOCTh JUJISl U300pakeHUsl pELICHUM

ypaBHEHHI1, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh HOHITUSIMU: QYHKLUS, TpadUK PyHKIHUU, HYJIN
(GyHKLINH, IPOMEXYTKU 3HAKONOCTOSIHCTBA,  IPOMEKYTKU
BO3pacTaHusi, yObIBaHUS, HauOoiblllee M HAaUMEHbLIEEe 3HAYECHUS
byHKIMY; yMeHue OIlepUPOBATH HOHSATHSIMU : npsiMast
IPOIOPIUOHATBHOCTh, IMHEHHAs (PyHKIM, KBapaTUyHast QyHKLUA,
oOpaTHasi TPOMOPIMOHAILHOCTh, Mapaboia, TumepdoJia; yMeHHue
cTpouth Trpaduku  QyHKUMH, HCHOIB30BaTh TIpapuKu IS
OIpe/ieJICHHUs] CBOMCTB MPOLECCOB U 3aBUCHUMOCTEH, ISl pelieHus
3a/a4 U3 ApYrux Y4eOHBIX NPEIMETOB U PEalibHOW JKU3HU; yMEHHE

BBIpaXkaTh (popMyIamMu 3aBUCHMOCTH MKy BETMUUHAMU

Ymenue OIepupoBaTh MOHATUSIMU: M1OCJE10BATEIbHOCTD,
apumMernyeckas M reoMeTpUYecKass IPOrPecCUd; yMEHHE
MCTIOJIb30BaTh CBOWCTBA MOCIIEIOBATEILHOCTEH, (DOPMYJIIBI CyMMBI U
o011ero ujaeHa Mpu peleHuy 3ajad, B TOM YKCIe 3a4a4 U3 APYTUx

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMenue pemarts 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE€ HA MPOIEHTHI,
JOJMM W YacTH, IBUXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTH
MOKYIOK M YCIIYT, HAJIOTH, 3aJJa4H U3 00JaCTH yNpaBIeHUS JTHYHBIMH
U ceMeiiHbIMU (UHAHCAMH); YMEHUE COCTABIISITH BBIPAXKCHHUS,
YpaBHEHHUs, HEpPAaBEHCTBA M CUCTEMbl 10 YCJIOBHUIO 3aJayH,
UCCIIEZI0BATH I1OJYyYEHHOE PELICHUE U OI[€HUBATh IPaB10N0J00HOCTD

IMMOJTYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: QUTypa, TOUKa, OTPE30K, Mpsmas,
yd, JIOMaHas, yromu, MHOI'OYTOJIbHUK, TpPEYTr OJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUM TPEYrOJbHUKH,




OPSIMOYTONBHBIM TPEYroJbHHUK, MequaHa, OMCCEKTpHca W BBICOTA
TPEYroJIbHUKA,  YEThIPEXYTOJbHUK,  Mapajieorpamm,  pomo,
OpsIMOYT'OJIbHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMH (UIYypaMy;
yYMEHHUE pellaTh 3a7a4, B TOM YMCIIE U3 IOBCEIHEBHOM XU3HM, HA
HaXO0X/E€HUE F€OMETPUYECKUX BEJIMUNH C IPUMEHEHUEM HU3Y4EHHBIX

CBOMCTB uryp u paxToB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapalljiebHOCTh U TEPIEHIUKYISIPHOCTh MPSIMBIX,
Yyrojl MEXAy HPSMBIMHU, TMEPHEHIUKYJSAP, HAKIOHHASA, ITPOCKIHS,
nogobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPHS
OTHOCUTENBFHO TOYKU W MPSIMOI; yMEHHE PacIiO3HABAaTh PABEHCTBO,
CUMMETpHI0O ¥ mogobue  ¢uryp,  NapajuleIbHOCTh U

NepHeHANKYISIPHOCTD MPSMBIX B OKPYXKAIOIIEM MUPE

11

YMeHHe omnepupoBaTh IMOHATHUSAMH: JUIMHA, PACCTOSHUE, YroJ
(BenMuMHA yria, CUHYC U KOCHUHYC yrila TPEyroJbHUKA), IJIOIIA/Ib;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY>KAIOIIIEM
MUpPE; YMEHUE NpPUMEHATh (QOpPMYIBl MEepUMETpa U IUIOMAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U ILIOMIAAN Kpyra, oObeMa
MPSAMOYTOJILHOTO MapajuiesienuIea; yMEeHue MPUMEHITh MPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHomerpuueckue COOTHOIICHUS IS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

YMmenue wu300paxaTh IIIOCKHMEe (UIYypel W HX KOMOWHAIWU,
IPOCTPAaHCTBEHHbIE (QUIYpbl OT PYKH, C IMOMOILBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB 10 TEKCTOBOMY HJIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IOHATHAMM: HPSMOYTOJbHAas CHCTEMaA
KOOpAUHAT; KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPAa HAa YHUCJIO, CKaJLIPHOEC IPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATH BEKTOPbl M KOOPAMHATHI A
IIPECTABIICHUs JaHHBIX U PELICHUA 3a7a4, B TOM YHUCIE U3 APYTUX

y4eOHBIX TPEAMETOB M PeaibHOM KU3HU

14

YmMmenue OIICPpUPOBATL TOHATUAMMU: CTOJIOMKOBLIE H KpPYroBbIC

quarpamMMmbl, TaOJUIBL, cpeaHee apudmMeTndeckoe, MenuaHa,




HauOoNbllIee ¥ HAaUMEHbIIIee 3HaYCHHs, pa3MaX YUCIOBOro Habopa;
YMEHHE U3BJIEKaTh, MHTEPIPETHPOBATE U  MPeoOPa3OBHIBATH
uH(bOpMAIUIO, MPEACTABICHHYIO B Ta0iMIax W Ha IuarpaMmmax,
OTpaXKarolyK CBOMCTBA M XapaKTEPUCTUKHU PEAIbHBIX IIPOLIECCOB U
ABJICHUW; YMEHHME paclo3HaBaTb M3MEHUMBBIC BEJIMYHMHBI B

OKPY’KaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATHSAMHU: CIy4dailHBIA OMBIT (CIydailHBIN
9KCHEPUMEHT), 3JEMEHTApHOE COOBbITHE (dJIEeMEHTapHBIA HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHME HAaXOJUTh BEPOSTHOCTU CIy4dallHBIX COOBITUN B OMNBITAX C
PaBHOBO3MO)KHBIMHM 3JIEMEHTApPHBIMU COOBITUSMHU; YMEHHE pelIaTh
3a/la4yd METOI0M OPraHM30BAaHHOIO Nepedopa U C UCIOJIb30BaHUEM
[IpaBUjIa YMHOXXCHMS;, YMEHHUE OLICHMBATb BEPOATHOCTU PEAJIbHBIX
COOBITUH U SIBJIEHHM, HOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITMH B OKPYKAIOIIEM MHUPE U B JKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIbIO B MaCCOBBIX SABJICHUAX

16

YMeHune BBIOMPATh MOAXOMSIINI H3YUYEHHBIA METOMA IS pelIeHHs
3a7a4u, IPUBOAUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U )KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MaTEMATH KU
B HCKYCCTBE, ONHMCHIBATh OTAECIbHBIC BBIAAIOIIMECS PE3YJIbTaThI,
MOJIyYEHHbIE B XOJ€ Pa3BUTHS MAaTEMATHKHA KAK HAyKW, IPUBOIUTH
IpUMEpPbl  MAaTEMATUYECKUX OTKPBITHM M KX AaBTOPOB B

OTE€YECTBEHHOU U BCEMHUPHON UCTOPUU




INIEPEYEHD 9JIEMEHTOB COAEPXXAHUA, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUSA

1.1 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN

1o OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOW, TMPOIEHThI, OCECKOHEUHBIC
' MIEPUOTUIECKUE TPOOH

13 PanmonanbpHble yucna. ApudMeTHYecKHe ONepanud ¢  palloHATbHBIMU
' qHUCIaMH

14 JeiicTBuTenbHble uncna. ApudMeTHuecKue Oonepanu ¢ JAelCTBUTEIbHBIMU
' YUCIIAMA

r [Tpubmu>kE€HHBIE BBIUKCICHHS, MpaBUIA OKPYIJIEHUS, MPUKHAKA U OICHKA
' pe3yJibTaTa BIUUCICHUN
2 AnreOpandecKue BbIpaKCHHS

2.1 BykBeHHbIe BbIpaxeHUs (BbIpaXKEHUS C TEPEMEHHBIMHU )

55 Cremienb ¢ 1enbiM mokazatenaeM. CTeneHb ¢ palMOHAILHBIM TTOKa3aTelIeM.
. CaoiicTBa cTeneHn

2.3 MHorou4JjieHbl

24 Anrebpandeckast 1poOb

25 ApudmeTnueckuii  KOpeHb  HaTypajbHOM  cTemeHu.  [leiictBus ¢
' apu(MeTH4ecKUMH KOPHSIMHU HATYpaJIbHOW CTENEHH

3 VYpaBHEHUs U HEPABEHCTBA

31 Lensie u apoOHO-panMoHanbHbie ypaBHEHHs. CHCTEMBI UM COBOKYITHOCTH
' YpaBHEHU

32 Ilensie m mpoOHO-panMOHATBHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenune TekcToBBIX 3a/1a4

4 UmcrioBbie MOCIe0BaTEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOEI 3a1aHUs IIOCIEN0BATEILHOCTEH




ApudmeTrnueckas M reomerpudeckas mnporpeccurd. Dopmyna CIOKHBIX

4.2
MIPOLICHTOB
5 OyHKUNU
@Oynkuus, cnocodbl 3amanus QyHkuud. ['paduk  ¢dynkinuun. OOmacTh
orpeiereHns 1 MHOXKeCTBO 3HaueHu pyHkuuu. Hynu gynkmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MakCUMyMBI H
MUHUMYMBI ¢yHKnud. HanOosnbinee W HauMeHbllee 3HaUeHHE (YHKIHWU Ha
MIPOMEXYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopnunatnas npsimasi
6.2 JlexapTOBbI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONUCTBA
7.2 TpeyronbHUK
7.3 MHOroyroJibHUKN
7.4 OKpYyKHOCTb U KpYyT
7.5 W3mepeHne reoMeTpuuecKuX BEIUYUH
7.6 BekTopsl Ha m10cKOCTH
8 BepositHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'pacsr




YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA3OBATEJIbHOI'O ITPOLHECCA
OBSI3ATEJIbHBIE YUYUEBHBIE MATEPHUAJIBI 11 YYEHUKA

* MaTtemaruka. Anre0pa: 7-if kiacc: 6a30BbIi ypOBeHb: yueOHHK; 15-e n3nanue, nepepaboranHoe, 7
knacce/ MakaperueB FO.H., Muniok H.I'., Hemxos K.W. u ap.; nox penakuueit TenskoBckoro
C.A., Akumnonepnoe obmectBo «M3narenscrBo «lIpocBemenue»

* Marematuka. Anrebpa: 8-if kmacc: 0a30BBIi ypOBeHB: Yy4eOHHK; 16-¢ wu3maHue,
nepepadotanHoe, 8 kimacc/ MakapsrueB FO.H., Munarok H.I'., HemkoB K.M. u np.; mox
penakuueii Tenskosckoro C.A., AkunonepHoe obmiectBo «M3aatensctBo «IIpocBenienne»

* Marematuka. AunreOpa: 9-i kmacc: 0a30Bblii  ypoBeHb: yueOHMK; 15-€ wu3naHue,

nepepadotannoe, 9 kimacc/ MakapsrueB FO.H., Munmiok H.I'., HemkoB K.M. u np.; mox
penakiueit TemsikoBckoro C.A., AkunonepHoe obmecto «M3narensctBo «IIpocsemnieHue

METOJNYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e Etudes.ru — Ha cailiTe TpENCTAaBICHBI OTIOJbI, BBITOJIHEHHBIC C UCIOJH30BAHUEM
COBPEMEHHOMU KOMIBIOTEPHOMN 3D-rpaduxmu, pacckasbIBaroOIIe 0 MaTeMaTHKe
U €€ NPUII0KEHUSIX.

e Geogebra — mpUIOKEHHUE ¢ OTKPBITBIM HCXOTHBIM KOJIOM, CIIEIIUATIBHO Pa3paboTaHHOE KaK
CPEICTBO U3Y4YEHUS U OOYUCHUS TEOMETPHH B anreope.

e mathproblems.ru/ - cbopuuk 3ama4 mo matemaruke. [loMuMo camux 3alaHUid, HA CaliTe eCTh
KOHCTPYKTOP ISl CO3/IaHUsI CAMOCTOSITEIIbHBIX U KOHTPOJIbHBIX padoT.



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