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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero o0Opa3oBaHMs: OHA
o0ecreynBaeT 3ydeHue IPYrux AUCHHUILTINH, KaK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUW W CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
IPOIIECCOB B TNPUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOIUXCsA: OHHM HCIOJIB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUs, 0000IIeHHEe M KOHKPETH3alUIo, adCTparupoBaHUE U AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITENIbHOE  pEIeHUEe 3agad  sIBJsIeTCsl  peaiu3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa30oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOoJIMYecKue JUHMU: «YHucina u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHs W HEPaBEHCTBa», «DyHKIUN.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCA HA MPOTHKECHUH TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e uzydenus ydyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUIECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OoOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAQJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOro
sa3pika. CopeprKaTenbHON U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
M3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPANMOHAIHHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YMCIIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (POpPMHUpPOBaHMIO y  OOydaroIUXCs
MaTeMaTHUYeCKOro armmapara, HEOOXOAMMOro i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBI  MaTepuan TPYONHPYETCs BOKPYT  pallMOHANBHBIX  BBIpAXKEHHUU.  Anredpa
JIEMOHCTPHUPYET 3HAYCHUE MAaTEeMAaTUKH KaK S3bIKA JIJISl TIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OTIMCAHUS TPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATHUKUA, M OBJAJCHWE HABBIKAMHU JEAYKTUBHBIX PACCYXKICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIYyYCHHUE
00yJarmuMuUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIed MaTeMaTu4ecKOi MOJENU sl ONMUCAHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHWM B mpupoje u obmectBe. M3yueHue
MaTepuana CHoCOOCTBYeT PAa3BUTHIO Yy OOYUYAIOIIMXCS YMEHHUS WCIONb30BaTh pPa3NUYHbIC



BBIPAa3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJIMYECKHE, Tpauyueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEICTABICHUN O POJIM MATEMATUKH B Pa3BUTHH LUBUIN3AIIUU
U KYJIBTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreGpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pasfienbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIUN.

Ha wm3ydenune yueOHOTO Kypca «Anredpa» orBomutcs 85 dacoB 8 kimacce — (2 4daca B
HEJICITIO)



COJAEP)KAHUE OBYYEHUA
8 KVIACC

Yuciia 1 BBIYUCICHUSA

KBanmparueiii koperb w3 umcna. [loHarne 00 wuppanuoHaIbHOM 4wmcie. JlecaTuyHbIe
npuOIMKEHUS UppalMoHaIbHBIX uncen. CBolcTBa apudMeTHyecKux KBaJApPaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHCla.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BeIpaKEHUSIAJTeOpaniecKue BbIpaskeHus

KBagparHblil TpEXUIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BBIUUTAHNE, YMHOXXEHUE, JeJCHUEe anredpandeckux ApoOeil. PammoHanbHble BBIpaKEHUS U UX
npeoOpa3oBaHueE.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHMl, cBOOAIIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palroHaIbHbIC YpaBHEHUSI.

I'paduueckas uHTEpHpeTalys ypaBHEHUN C JBYMS NEPEMEHHBIMH M CHUCTEM JIMHEHWHBIX
YpaBHEHUU C OBYMs IepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIuHelHbIe HepaBeHCTBa € OJHOW mepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstne ¢pynkuuu. OOIACTH ONMpeneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3aanus QyHKIUH.

I'padpuk ¢ynkuuu. Yrtenue cBoiicTB QyHkmuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOLIMX pealbHbIe POLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x]. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY U HACTOALIEMY POCCHMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas.,
MPEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOro 00pa30BaHUsS HA MPOTSHKEHUU BCEl
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUITHIO MAaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PaCCYKIECHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTHU JJI Pa3BUTHUS LIUBUIN3ALINH, OBJIAJICHUEM SI3bIKOM MATeMaTUKU U MaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAIBLHOIO 0JIArONOJIY M

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPYroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY’KaIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U myTel X peleHus;

8) amanTanus K M3MEHAIUMCS YCJI0BUSM CONMATbHOM M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
JrozIel, puoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH W3
OMBITA IPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MIOHSITHSI, THIIOTE3bI 00 OOBEKTAaX W SIBICHUSAX, B TOM YHUCJIC pPaHEe HEU3BECTHBIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE DPELICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

®BHIBJIATh U XapaKTEePU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy IMOHATUAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINUU, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOIO aHAIN34,

® BOCIIPUHUMATh, (HOPMYJIMPOBaTh U NPeoOpa3OBbIBATH CYXKJEHHs: YTBEPAUTENIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BEISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHs B (akKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABJICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUMI;

e JIeNlaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX W HHIYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTUH;

e pa3dupaTh J0Ka3aTe]bCTBA MATEMATUYECKUX YTBEPXKIAECHUH (IpsMbIe U OT IPOTUBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECJIOKHBIE JOKa3aTeNbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

e BEIOMpaTh croco0® pemeHUs y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BAapUAHTOB
peleHus, BEIOUpaTh HanbosIee NOIXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KpUTEPUEB).

ba3oBblie uccienoBaTeIbCKUe AeHCTBHA!

® ICTIIOJIB30BATh  BOIPOCHl KAk  MCCIENOBAaTENbCKUA ~ MHCTPYMEHT  IO3HAHMS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyronme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITEJIbHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpOBaTH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOKHBIA OSKCIIEPUMEHT,
HeOOJIbIIOE MCCIE0BAaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCcKOIo
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXTY COOO0M;

® CaMOCTOSATEJILHO (OPMYIMPOBATH 000OIIEHUS U BBIBOABI IO PE3ybTaTaM MPOBEAEHHOTO
HaAOJIIO/IEHUs, UCCIIEeI0OBAaHUS, OLEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3YyJIbTaTOB,
BBIBOZIOB M 00OOIIEHNI;

® [I[POrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, & TAK)XKE BBIIBUraTh MPEINOI0KEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTH MH(GOPMAIIUU, JTAaHHBIX, HEOOXOAUMBIX IS
peIIeHHS 3a/1a9H;

¢ BEIOWpATh, aHAM3UPOBATh, CHCTEMATH3MPOBATH W HHTEPIPETUPOBATH HH(OPMAITUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

¢ BEIOUpaTh (GOpMy MpPEACTaBICHHUS MHPOPMALUU U WIUIIOCTPUPOBATH pelllaeMble 3a/1auu
CXeMaMH, JrarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIHSIMU;



® OIICHUBATh HAJEKHOCTh WH(MOPMALUU 1O KPUTEPHUSIM, MPEUIOKCHHBIM YUYUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJEHHUS B COOTBETCTBUU C YCIOBUSAMU U LEISIMU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pEHMSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pEe3yibTarT;
®B X0/1¢ 00CYX/IEeHUS 3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYKAA€MOW TEMBbI, MPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaThb WJAEU, HAICJICHHbIE Ha TOUCK PEIICHHUs,
COMOCTABJIAITh CBOU CYXKIEHUS C CYXKACHHUAMH JPYIMX YYacTHUKOB JMAJIOra,
0oOHapyXHUBaTh Pa3IMUMe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3Horjaacusi, CBOM BO3PAKEHUS;
® [IPE/ICTABIATh PE3YNIbTAThl PEIICHUs 3aJauM, HKCIEPUMEHTA, MCCIEN0BaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;
® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHAMBUIyaJIbHOM pabOThl IIpU
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71ay;
® IPUHUMATDH IIe]Ib COBMECTHON AESITENbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaThCA, OOCYXIOaTh NpOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
® y4acTBOBATh B IPYNMOBBIX GopMax paboThl (00CykaAeHUs, OOMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMbl U JApPYTHE), BHIIOJIHATH CBOIO YacTh pPaOOTHl U KOOPAMHHPOBATH CBOU
JEHCTBUS C IPYIrMMH YiIEeHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 001U
MPOIYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:
© CaMOCTOSITEJIBHO COCTaBJIATh IIJIaH, aJrOPUTM pelIeHUs 3adaud (WIK €ro YacTh),
BbIOMpaTh CIOCOO pelIeHUus C YYETOM HUMEIOLIMXCS PECYpcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C YIETOM
HOBOW MH(pOpMaIUy.
CaMOKOHTPOJ/Ib, SMOLHOHATBHBIH HHTEJIEKT:
e BJIa/IeTh CHOCO0AMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3yibTaTa peIieHus
MaTeMaTHYeCKOM 3aa49H;
® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMpPH PELIEHUH 3a/ladl, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIICHMBATh COOTBETCTBHE pe3yJIbTaTa AESITEIbHOCTH MOCTABICHHOM LG U YCIOBUSM,
OOBSCHATh TMPHUYMHBI JOCTHKCHUS WU HEIOCTHKEHHs IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy oOydeHuss B 7 kJjacce OOydYaIOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BrimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHuecKue NeHCTBUS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHHS YHCIOBBIX BBIPAKECHUN, MPUMEHATH Pa3HOOOpA3HBIE CIIOCOOBI U
NpuUEMBbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPIKANIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.



[TepexoauTh OT OHOM (HOPMBI 3aMKMCH YKCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HUI. BBINONHATE 1EHCTBHS CO CTENEHSAMHU C HaTypajlbHBIMU MIOKA3aTEISIMU.

[TpuMeHsTh IPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YU CEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust 0yKBEHHBIX BbIPaKEHUH IIPU 3aJJaHHBIX 3HAUEHUSX [EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXKUTEIM C MOMOUIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHHUs (HOpMyT COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHHWs pa3jMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOMN MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSSA MpaBUja MEepexona OT
HCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCS U YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, ABISIOUUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHS C JABYMs
NEPEeMEHHBIMH, TOJIb3YACh I'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layl, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3ynbrar.

DOyHKIUH

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtrmedaTs B KOOpPAMHATHON IIJIOCKOCTM TOYKU MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJIUTENHHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMK 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUE IpEeIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavalbHBIC MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCET IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Ys MPU HEOOXOAUMOCTH KAJIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHMS BBIPAXKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MaIbIX YHCET C MOMOMIBIO JECATHYHBIX Ipo0ei u
creneHei yucina 10.

AulredpanyecKkue BbIpasKeHUs

[IpyuMeHsSTh MOHSATHE CTENEHH C IENbIM I0Ka3aTelieM, BBIMOJIHATh MpeoOpa3oBaHuUs
BBIPKEHHM, COAEPKALUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpa3OBaHUsl PAMOHAIBHBIX BBIPAKCHHMI Ha OCHOBE
MPABHJI ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpandecKuMU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensaty mnpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] Pa3IMYHBIX 3a7ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHus1 M HEpaBEHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSILINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[TpoBoauTh MpocTeiilne uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMECHCHHEM TpaUYecKux IMpeICTaBIeHUi (yCTaHABIMBAaTh, MMEET JIM YPAaBHCHHE WIIN
CUCTEMa YpaBHEHMI pEIlIeHUs], €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[TepexonuTh OT CIIOBECHOW (OPMYIMPOBKH 3adaud K €€ anreOpandeckol MOJeTH C
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YNIbTaT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PeIIaTh JUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonnmath ¥  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W  S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsITh 3HAaUYe€HHWE (PYHKIMU IO 3HAUYCHUIO apTryMEHTa,
OTIpeIeNIATh CBOMCTBa (PYHKIMHU 10 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = x2, y = x3,y = |X|, y = VX, OnHCBIBATh CBOMCTBA YHCIOBON (PYHKIUHU 11O €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydYaromuiics TMOMYYHUT CIHEAYIOUIUE TpPEeIMETHBIC
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIC U UPPAITHIOHATILHBIC YHCIIA.

BrimonusaTe apudmeTHueckue NEHCTBUS C PAlMOHAIBHBIMU YHCIAMHU, COYeTas YCTHBIC U
MACbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHus: cTeneHel C ebIMU MOKa3aTesMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOJIHATh MPUKHUAKY pe3yJbTaTa BBIYUCICHUH,
OIICHKY YHUCIIOBBIX BHIPAKCHH.

YpaBHeHUsS M HEPABEHCTBA



Pemate nuHeliHBIE M KBaJpaTHbIE YpAaBHEHUS, YPAaBHEHMs, CBOASIIUECS K HHUM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C IBYMS NEPEMEHHBIMU M CHCTEMBI IBYX
YpaBHEHHMI, B KOTOPHIX OHO YpaBHEHHE HE SIBJISCTCS TUHEHHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHSI WM CUCTEMBI JIBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMHU.

[TpoBoauTH IpoCTENIINE HCCIEIOBAHNS YPABHEHUH U CUCTEM YPaBHEHHI, B TOM 4HCIE C
OpUMEHEHHEM TpadUYecKuX TMpEACTaBICHUHN (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOI, 3aIIUCBHIBATh PEILIEHUE C TIOMOIIBI0 CUMBOJIOB.

Pemate cuctempl JMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3aMMCBIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJMHATHOM TI0CKOCTH TpadukoB Gynkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HaUYeHHi KO>DDUIHEHTOB, ONMUCHIBATH CBOACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKU KBAaIPAaTUUHBIX (DYHKIHMH, ONMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3HaBath  KBajgpatuuHyro (QyHKIuo 1o  ¢opmysae, NPUBOAUTH  IMPUMEPbI
KBaJPaTHYHBIX QYHKIUH U3 peabHOMN KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H POIPeCCUH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPHU PasHBIX CIIOCO0ax
3aJlaHus.

BEIMONHATE BBIYUCICHHUS C HCIOIB30BAaHHEM (OpPMYNIT N-TO WieHa apu(PMETHYeCKOH u
reoOMEeTPUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIECHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TUIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YMCJIOBBIMHU MOCJEI0OBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJjaud
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, TU(POBBIX TEXHOJIOTHMN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acoB
Ne i/ HanmeHnoBaHue pa3ae/ioB U TeM KonTpoabmbie JuiekTpoHHbIE (UG POBHbIE)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
bubmmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 hitps://m.e dS(I)_E).ru 17f417af8
5 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nuoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubmuorexa [HOK
KBagpatuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BoIpaKEHUSI. 15 1 bubmuorexa [HOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBa. KBaipaTHbie 15 1 bubnmnoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [HOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 ﬁftlg?;/?;e;jascﬁﬂljﬂ fA17af8
bubnmnorexka HOK
8 Tostopenme 1 0bodmenue 3 1 https://m.edsc]i).ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 85 )



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

INOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoJunyecTBo 4yacoB JJIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKka Beero KOHTpOJ’IbHLIe 06pa30BaTeJ'ILHLIe
padoThI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIA 1 BH6H_HOTeKa 0K
https://m.edso0.ru/7f42d452
2 [TonsiTre 06 UppaLIOHAIILHOM UHUCIIE 1 bubmorexa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
UppaLMOHATILHBIX YHCET
4 JlecsiTHuHBIC TPUOTMIKCHUS 1
UppaLMOHATILHBIX YHCET
5 JlelicTBUTEIIbHBIC YKCIIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmernueckuil KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BHIa X* = a 1
10 CgoiicTBa apu(PpMETHIECKUX KBAJAPATHBIX 1 bubnuotexa [JOK
KOpHei https://m.edsoo.ru/7f42d862
11 CoiicTBa apuMeTHIecCKUX KBAPATHBIX 1 bubnunoreka [JOK
KOpHei https://m.edso0.ru/7f42d862
12 [IpeoOpa3oBaHye YMCIOBBIX BBIPAXKEHUH, 1 bubnuorexa [JOK
COJICpIKAIINX KBAJPaTHbIE KOPHH https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKEHUH, 1 bubnuorexa [IOK
COJZIEPIKAIIMX KBaJIPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHye YMCTOBBIX BBIPAXKEHUH, 1 bubnnoreka [JOK
COJIEp>KaIlNX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YMCIOBBIX BBIPAXKEHUH, 1 bubnnoreka [JOK
COJIep>KaIliX KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42e262



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262

bubmuoreka [JOK

16 CrteneHsb ¢ 1eNbIM IMoKa3aTeIeM 1 https://m.eds00.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
17 SJ?:;zizzpfggiaﬁzrgoﬁ/gi?\éﬁeCKHX 1 BEubmiorexa OK
https://m.edsoo.ru/7f436098
00BEKTOB), JUTUTEITHHOCTH TPOIIECCOB B
OKpY>KarolleM MUupe
18 CBolicTBa CTEIICHHU C IEJIBIM IMOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOMCTBa CTEIICHU C LIC/IbIM II0Ka3aTelIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f435648
20 CBOMCTBa CTECIICHH C IICJIBIM ITOKa3aTelIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f435648
21 CBOMCTBa CTEIICHU C LIC/IbIM II0Ka3aTelIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C LIEJILIM IIOKA3aTEIEM 1 bubmmorexa [JOK
https://m.edsoo.ru/7f435ed6
23 KBanpaTHslii TpEXuiieH 1
24 KBanpaTHslii TpEXuiieH 1
o5 PasnoxeHne kBaapaTHOro TpéXusacHa Ha 1 bu6nuorexa [IOK
MHOYKHUTEITN https://m.edsoo.ru/7f42fd38
26 PasnoxeHne kBaapaTHOro TpéXusacHa Ha 1 bu6nuorexa [IOK
MHOYKHUTEITN https://m.edsoo.ru/7f42fd38
27 "Koanpatatse kopan, Crenea. ) Bumorexa LIOK
KBaapaTHbIii Tpexaen” https://m.edso0.ru/7f42ec80
bu6mmorexa [JOK
28 Aurebpansecias Apook 1 https://m.eds&.ru/7f430382
29 JlonmycTuMBble 3HaYEHUs IEPEMEHHBIX, 1
BXOJSIINX B alTeOpandecKue BeIpaKCHUS
30 JlomycTrMBbIe 3HaYEHUS TIEPEMEHHBIX, 1

BXOJAIIUX B anre6pa1/1quI<1/Ie BBIPpAXKCHUA



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

OcHOBHOE CBOWCTBO anredpanyeckon

bubmuoreka [JOK

31 apoou https://m.edsoo.ru/7f4308e6

. bubnunoreka [JOK
32 Coxpamenne apobeit https://m.edsc];E).ru/Yf430a8a

. bubanoreka [IOK
33 Coxpamenne apobeit https://m.edsg).ruﬂf430f44

. bubnnoreka [JOK
34 Coxpamerne 1podeit https://m.edsc]i.ru/?f430f44

35 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnuorexa [JOK
JeTICHHE aredpanyecKux Apooeit https://m.edso0.ru/7f43128c

36 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnuorexa [JOK
JeNICHHE anrebpandyecKux Apooeit https://m.edso0.ru/7f4315c0

37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bu6mmoreka [JOK
JeNICHHE areOpandecKux Apooeit https://m.edsoo.ru/7f4318c2

38 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnuorexa [JOK
JeNICHHUE anredpanyecKux Apooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBaHue BBIpAXKEHUH, bubnnoreka [JOK
coJiep KalIuX anredpandeckue Apoou https://m.edsoo.ru/7f43259c

40 [IpeoOpa3oBanue BbIpaxeHH, bubnnorexka [JOK
CoJIep KalINX alredpandeckue Apoou https://m.edsoo0.ru/7f432736

a1 [IpeoOpa3oBanue BbIpaxeHH, bubnnorexa [JOK
CoJIep KalINX alredpandeckue Apoou https://m.edsoo0.ru/7f432736

42 KonrtponbHas pabora o Teme bu6nuorexa [IOK
"Anrebpanueckas 1poob" https://m.edsoo0.ru/7f431d36

43 KBagparnoe ypaBHeHHE BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBazpaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHoe ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela

46 ®opMyita KOpHEH KBagPaTHOIO bubnuorexa [IOK

YpaBHEHUSA

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

@opMyita KOpHEH KBaPaTHOIO

bubmuoreka [JOK

47 YpaBHCHHSI https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEH KBaJIPaTHOIO bubmuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmmorexa [IOK
49 Teopema Buera https://m.edsi.ru/7f42fef0
bubnnoreka [JOK
>0 Teopema Bitera https://m.edscI)_E).ru/Yf430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuorexa [JOK
KBaJIPaTHBIM https://m.edso0.ru/7f43c542
50 Pemenne ypaBHeHUH, CBOASIINXCA K bubnuorexa [JOK
KBaJIPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1poOHO-paIOHATILHBIE bubnnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimue qpoOHO-palOHANIbHbIE bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f432b6e
55 Pemenue TeKCTOBBIX 3a/1a4u C IIOMOIIBIO bu6mmoreka [JOK
KBaJ[PaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75c
56 Pemrenne TeKCTOBBIX 3a/1a4 C TTOMOIIIBIO bu6mmoreka [IOK
KBaJ[paTHBIX YpaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubnnorexa [JOK
"KBasparHble ypaBHeHUs" https://m.edsoo.ru/7f4301f2
JInneniHOE ypaBHEHHUE C JBYMS
58 MIEPEMEHHBIMH, €ro IpaduK, IpUMeEpPbI
pELIEeHNs] YPAaBHEHUH B LENIBIX YUCIIAX
JInHeliHOe ypaBHEHUE C 1BYMs
59 MEPEMEHHBIMH, €ro IpaduK, IpUMepbI
pelIeHNs] YPaBHEHUH B LENIBIX YMCIIAX
JInHeliHOe ypaBHEHUE C 1BYMs
60 MEPEMEHHBIMH, €T0 rpaduK, TpUMEpbI
pelIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
61 Pemrenue cucreM JByX JTMHEUHBIX



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
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

YPAaBHEHUH C JBYMs IEPEMEHHBIMU

Pemenne cucreM nByX JIMHEWHBIX

62 YpaBHEHHH C AByMsI IEPEMEHHBIMU .
63 Pemrenue (jI/ICTeM JIBYX JTUHEWHBIX 1
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
64 HpI/IMepBIupeLHeHI/ISI CUCTEM HEIMHENHBIX 1
YpaBHEHHH C IByMsI IEpPEMEHHBIMU
65 HpI/IMepBvaeH_IeHI/I}I CHCTEM HEJIMHEUHBIX 1
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU
I'paduueckas uHTEpnpeTanus ypaBHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM bubnuorexa [JOK
66 . . 1 .
JIMHEHHBIX YPAaBHEHHUH C IByMs https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMH
I'paduueckas uHTEpHIpETAIUS YPAaBHEHUS
C IByMsl IEPEMEHHBIMH U CCTEM bubnuoreka [IOK
67 . . 1 )
JIMHEHHBIX YPaBHEHUH C IByMs https://m.edso0.ru/7f43d6d6
IIePEMEHHBIMU
68 Pemenune TEKCTOBDIX 3318 C IOMOLLbIO 1
CHCTEM YpaBHEHUH
69 Pemrenue TCKCTOBI:IX 3a371a4 C IOMOIIBIO 1
CHCTEM YpaBHEHUH
70 Pemenue TEKCTOBDIX 3318 C IOMOLLbIO 1
CHCTEM YpaBHEHUH
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0JHO NTEpeMEHHON 1
74 JIuHeliHbIE HEPABEHCTBA C OTHOU 1 bubmuoreka [IOK
MePEMEHHOMN M UX pelleHHe https://m.edso0.ru/7f42c692
JInneliHbIe HEpAaBEHCTBA C OJJHOMN bubnnoreka [JOK
75 . 1 )
MIEPEMEHHON U UX pelleHne https://m.edsoo0.ru/7f42c840
76 JInHEeHbIE HEPABEHCTBA C OJJHOM 1

IIEPEMEHHOM U UX pELICHUE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 1 bubnmoreka [JOK
[IEPEMCHHOM M UX PELICHHE https://m.edsoo.ru/7f42cb88
78 CucrteMbl TMHEUHBIX HEPABEHCTB C OJJHOM 1 bu6mmoreka [JOK
NEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM 1
MePEMEHHON U UX pEIICHUE
80 epoaaorah s cnereat s Ahenoaoi ! Bumorexa LIOK
paset https://m.edsoo.ru/7f42c9e4
IpsAMO
KontposbHas paboTa mo temam
81 " ~ N 1
HepasencrBa. CucteMbl ypaBHEHHM
=2 y=x3.vy=V = Ix|:
82 ;D }alll(i)l;ipézllc)gexe,n{eﬂﬁé Y aBHXe,H):/Iﬁ L)I( : 1 bubmorexa [IOK
P pete yp https://m.edso00.ru/7f434eb4
CUCTEM ypaBHEHUH
) | momooome o om 1 B LOK
/OB Kyp . ’ https://m.edso00.ru/7f4376b4
000011eHNE 3HAHUNA
bu6mmoreka [JOK
84 Hrorosas koHTpoHAA padoTa . https://m.edso00.ru/7f436b88
85 Moronon xypoon 8 Kmacton. oBoGmerE . bumorexa LIOK
7108 KYP ’ B https://m.edso00.ru/7f437858
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OBSIBATEJ/IBHBIE YYUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Anrebpa, 8 kiacc/ Makapsrae FO.H., Muniok H.I'., Hemkos K.W. u apyrue; nmox
penakuuert Tenskockoro C.A., AkimonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHne»»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

1. AnreGpa. Jlunaktrudeckuit MmaTepuall. 8 kiacc: y4ueo. nmocoodue s o0meodpa3opar.
opranu3zanuii / B.1. Koxos, F0.H.Maxkapsrues, H.I.Munmtok.- M.: [Ipocsemenue.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://nsportal.ru/shkola/poisk?search_api_views_fulltext=Ccpuiku+ua+I1OP+u+230P%2C

+1oe3Hble+caiiTei+ypokoB taxonomy_vocabulary 22=908 taxonomy_vocabulary 3=16
taxonomy_vocabulary _19=62



