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IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecrneunBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI0, TaK U TYMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJHKEHUSI 00pa30BaHUs U B MOBCETHEBHON >KHU3HU.
PazButne y oOydamomuxcs Hay4dyHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crnocode OTpaKeHUs MaTeMaTU4eCKOM HayKoH sBiIeHUN u
IPOLIECCOB B NPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX IJISl aJalTallid B COBpPEMEHHOM ImdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTUE YMEHUs HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHNUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHU. OCBOCHHE Kypca anreOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUST OOYYalOIUXCA: OHH HCIOJNB3YIOT JACAYKTUBHBIE H
UHAYKTHBHBIE PACCYXAEHUs, 0000IIeHNEe M KOHKPETU3alulo, abCTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mnpeanosaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JAEATEIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE  pELIEeHUE 3aJad  SBIsieTcs — pealu3anuei
JESATEIbHOCTHOI'O IPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammsl yueOHOro Kypca «Anaredpa» s OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeNbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIYUCIICHUS», «AJNTeOpandeckue BBIpAXKEHUS», «YPAaBHEHHS M HEpaBEHCTBa», «DyHKIHUN».
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKHIX JIMHUIM pa3BUBACTCA HA MPOTHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS ¢ IpYyTMMU €ro JIMHUSAMH. B xo1e n3yueHus yueOHOro Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oOpa3oBaHUS U
CIIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTH4YecKOro
a3bika. CojiepKaTeNbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTo Kypca «Amredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanne nuHuUM «Yucia W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JIOTMYECKOTO MBIIIEHUS,
(GOpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBHBIMU YHCIIAMU,
(GbopMHUpPOBaHUEM TIPEACTABICHUN O JEWCTBUTEIBHOM 4HCiie. 3aBEPIICHHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX aireOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHHS M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHHIO y  OOydaromuxcs
MaTeMaTUYeCcKOro ammapara, HEoOXOAMMOIo JJis pelIeHUs 3ajad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHbI  MaTepuan TIpyNIUpyeTcs BOKPYr  palMOHAIBHBIX  BbIpakeHUH.  Aunrebpa
JEMOHCTPHUPYET 3HAYCHUE MAaTEeMAaTUKH KaK sI3bIKa JUISl TIOCTPOCHUSI MaTeMaTHYECKHX MOJIeNeH,
OTMCaHUs MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anreOpe BXOAAT TakkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATHKH, M OBJIQJCHHE HABbIKAMHU JEIYKTUBHBIX DPAaCCYXKIECHUI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIMOHAIbHO-TpAaQUYECKOW JIMHWM  HAIEJCHO Ha  IOJIYyYCHHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYecKOW MOJAENU AJis ONUCAHUs
U HCCIIEeNOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB M SBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CrIocOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUsS HCIIOJBb30BAaTh Pa3IUnIHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTHUKH — CIIOBECHBIC, CHMBOJWYECCKUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKUE MPEICTABICHUNA O PO MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYpBI.

Cornacno ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3leNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyecKkue BHIpAKEHUN», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIUNY.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Henenmo), B 8 kinacce — 102 gaca (3 gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYHMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMBbI 3amucu Apoleilt K
apyroi. IloHsTHE palMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALMOHAIBHBIX
yrcen. Apudmerndeckue AEHCTBUSI ¢ pallMOHAIBHBIMM yMciaaMu. Perienue 3a1a4 U3 peanbHOM
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CremneHp ¢ HaTypaJbHBIM MOKa3aTelIeM: ONpEJeNIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aUCh 0OIbIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
IpoOu B BUJIE NPOLIEHTOB. TpU OCHOBHBIE 33[aul HAa IPOLIEHTHI, peIIEHHE 3a/1a4 U3 PeanbHOil
IIPAKTUKH.

[TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATYpaIbHbIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEpEeMEHHOW. JlomycTuMble 3Ha4YEHHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIP@)KEHUS, TPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, NMpaBUiia PACKPBITUS CKOOOK U
HPUBECHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM.

OpHowienbl 1 MHorouwieHbl. CteneHb MHorousaeHa. Clio)keHHEe, BBIUUTAHUE, YMHOXKEHUE
MHOro4jeHOB. DopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHMsI, IpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHue JNMHEWHbIX ypaBHeHUH. CocTaBieHHE YpaBHEHMH IO YCJIOBHIO 3anadu. Pemienue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH M ero rpapuk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jau ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTku. PaccrosHue Mexay IByMms
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[IpsimoyronbHasi cucrema koopauHat, ocu Ox u Oy. AOcuucca W opJuHaTa TOYKHU Ha
KOOpJAMHATHOM IuIocKOoCTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocted. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneiinas ¢ynkuus, e€ rpaduk. ['padux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

9 KJIACC



Yuciia 1 BBIYMCICHUSA

ParnmonanbHble yuclia, UPpPALMOHATIBHBIE YNCIA, KOHEUYHbIE U OECKOHEUHBIE NECSITUYHBIE
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBIC 4YHCIA KaK OCECKOHEUYHBIC
JIecsATHUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEMCTBUTEINIbHBIX YHCET U KOOPAUHATHOM MPAMOM.

CpaBHEHUE JEMCTBUTENBHBIX YHCEN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
qHCIIaMHU.

Pa3mepsl 0OBEKTOB OKpYXKAIOIIET0 MHpPA, AJTUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuUOMMKeHUs. OKpYIJIEHUE YHCEN.
IIpuknaka v OLEHKa pe3ybTaTOB BEIYMCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TpeTbed M 4YETBEPTOM CTENECHEH
pa3NoKEHUEM Ha MHOXKUTEIIH.

Pemennie  apoOHO-pallMOHANBHBIX  ypaBHeHUW.  PemieHwe  TEKCTOBBIX  3ajay
anreOpandecKuM METOIOM.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH W ero rpaduk. PemieHne cucteMm ABYX JTHHEHHBIX
YpaBHEHUN € JBYyMsl NEpEMEHHbIMU. PellleHne cucTemM ABYX YpaBHEHUH, OJHO W3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoi cTteneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI TI€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIoCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW NEpEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. I'paduueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUH

KBanparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboibl, 0Ch CHMMETPHUH MapadoIIbl.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y=Vx, y = [x| , 1 uX cBoiicTBa.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJjaHue TIOCIEI0BATEIHHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIion n-ro dieHa.

Apudpmernueckass U reomerpuueckas — mnporpeccur.  DopMmynsl  n-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrPEeCCHil, CyMMBI NIEPBbIX 71 YJIEHOB.

N300pakeHre 41WieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUYKaMu Ha
KOOPJAMHATHON MJIOCKOCTU. JIMHEHHBIN 1 SKCOHEHITUANbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTepPU3YIOTCS:

1) marpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MNPOLLIOMY W HACTOSAILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHMHA W peaM3allyd €ro Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYP,
SBIIEHUH, MPOLIETYp TPaKIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTBbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MNPAKTUYECKHX 3a/1ady MaTeMaTU4YeCKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCE
JKU3HH JIJIs1 YCIICITHOM Mpo(heCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOEHHUEM HWHIMBHUAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHUM, PACCYKIEHU, YMEHUIO BUIETh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 00IIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MAESITeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opmMHupoBaHMe  KYJbTYpPbl  310POBbS M
3MOLMOHAJIBLHOIO 0JIArONOJIYYH s :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHUSI B HWHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIUTAHUE:

OpUEHTAIMEe HAa MPUMEHEHWE MaTEeMaTHYECKMX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKA HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBLHOTO XapaKTepa AKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM CONUAJIBHON U IPUPOJTHOI Cpebl:

T'OTOBHOCTHIO K IIGfICTBPISIM B YCJIOBUAX HGOHpCIICJIéHHOCTI/I, IMOBBIICHUIO YPOBHS cBOEH
KOMIICTCHTHOCTHU Y€PC3 MPAKTUUCCKYIO ACATCIBbHOCTL, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUx
J10Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Yucie (popMyIupoBaTh UIEH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYAllMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUN KOHTPMEp, KOPPEKTHPOBATh INPUHUMAEMbIE PELICHUS U
neicTBus, GOPMYINPOBATh U OLIEHUBATH PUCKH U TOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBepPCaJIbHbIE YUeOHblIe 1eliCTBUS:

Ba3oBble ornueckue AeiicTBUs:

® BBUIBJISATh M XAapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy IMOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKANN, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUH MPOBOJIMMOTO aHAJIN3a;

® BOCIPUHHUMATH, (POPMYITUpPOBATh U MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIABIATH MAaTEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, Ipe/ularatb KpUTEpUU sl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKHUX YTBEPXKICHMH (mpsiMble ©  OT
IPOTUBHOTO), MIPOBOJUTH CaMOCTOSITENIbHO HECJIO)KHbIE  JI0Ka3aTesIbCTBa
MaTeMaTU4ecKux (HaKkToOB, BBICTpAaUBaTh apPryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cnocob pemieHHusl y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BEIOUpaTh Hanbosee NOAXOAAIINI ¢ YIETOM CaMOCTOATENbHO BBIAECICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbckme 1eiCTBUSA:

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyromme MIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE U JaHHOE, (OpPMHUpPOBaTH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECIIOXKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

® CaMOCTOATENILHO  (OpMyIHpoBaTh OOOOIIEHHUS M BBIBOABI IO  pe3yibTaTaM
POBEAEHHOTO HAOIIOACHUS], UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC MTPOLECCA, 4 TAKIKC BBIABUTATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OpMAIUIO
Pa3IUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (hopMy MpeACTaBICHUsI MHOOPMALIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKCHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
IIOJIyYEHHBIA pe3yibTarT;

B X0Ji¢ 00CYK/IeHHUs 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXAaeMOi TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbBICKA3bIBaTh WJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMNOCTABIIATH CBOM CYXKIEHHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
oOHapyXUBaTh PA3IMYUE U CXOJICTBO MO3UIIMIL, B KOPPEKTHOI hopme GopMyIrpoBaTh
pa3HoOrIacHsi, CBOM BO3PAKEHUS;

MIPEACTABIISATh PE3YJbTATHl PEIICHUS 3a]1auM, YKCIIEPUMEHTA, UCCIIEI0BAHMS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ay IMPE3CHTAUH U
0COOEHHOCTEHN ayAUTOpUH;

NOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOH pabOTHI
IPU pelIeHnU y4eOHbIX MaTeMaTHUECKUX 3aj1ay;

NPUHUMATD 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh MpoLEcC H
pe3yiabTatr paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (oOCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI M KOOPAMHHUPOBATh
CBOM JIEHCTBUS C APYTUMU YJ€HAMH KOMAaH[Ibl, OIICHUBATh KaueCTBO CBOEr0 BKJIaJa B
00U MPOYKT MO KPUTEPUSM, CPOPMYINPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranuzanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajJaud (WIM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJ’IL, AMOLMOHAIbHBINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHMBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIN U YCIOBUAM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTH)KEHHUS IeJM, HAaXOIUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K kouiy oOyuenuss B 7 kJjacce OOydarOUIMiiCs MONYYHT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yucia ¥ BBIYMCICHHA

BeinonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3amMCH Yuced K ApYyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0OB).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uucna.

BbINoNHATE NPUKKUIKY U OLIEHKY pe3y/ibTaTa BBIYUCIICHUMN, OLEHKY 3HAYEHHUI YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU OKA3aTEISIMHU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IPONOPLUOHAIBHOCTBIO BEIMUNH, IPOLEHTaMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUs 3a7a4
C Y4ETOM OrpaHUUYEHU, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepHarna.

Haxonute 3HaueHNs1 OyKBEHHBIX BBHIPKEHUH MTPH 3aJaHHBIX 3HAYCHUSX NIEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJIHOYJI€HAa HAa MHOTOYJIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3IoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OLIero MHOXKHUTENS, TPYNIHUPOBKH ClaraeMbIX, IpUMEHeHHUs (HOpMy COKpamEHHOro
YMHOXKEHHUSI.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB JJIS pEUICHHs pa3IMyHbIX 3a1ad U3
MaTeMaTHKH, CMEXXHBIX MPEJMETOB, U3 PEATbHOM MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHMII.

YpaBHeHUsI M HEPABEHCTBA

Pemate nuHeiiHble ypaBHEHUS C OJHOM NepeMEeHHOW, MPUMEHss IpaBHja Iepexojaa oT
UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMmy. lIpoBepsiTh, SBIS€TCA JIM YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduvIeckre METOIBI TPH PEIICHUN JINHEHHBIX YPAaBHEHUH M UX CHCTEM.



[TonGupats mpUMepsI Map YUCed, SBISIOUIMXCS peIlleHUeM JMHEHHOTO ypaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHON IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMS
NEPEMEHHBIMHU, NOJIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C IByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHHWE WIM CHCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIOBUIO 3a/layd, WHTEPIPETUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3alayd IOJIYy4YCHHBIN
pe3yJbTar.

DOyHKIUUHA

N300paxaTb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX GyHKkuuid. Ctpouts rpaduk GyHKINH Y = [X].

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENIBHOCTb, BpeEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crocod NpejcTaBiIeHUs M aHAIW3a MHPOpPMALUMU, U3BIEKaTh U
HMHTEPIPETUPOBATH NHPOPMALIUIO U3 TPaQUKOB pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIHUE TPEIMETHBIE
pe3yabpTaThl:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOXKECTBE [EHCTBUTENIBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BbIYMCIEHUH, M300pakaTh JEHUCTBUTENbHbIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOpPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIPAKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
crenenen yucina 10.

AuredpanyecKkune BbIPaKeHUS

[IpyMeHsTh TMOHSATHE CTENEHH C ILEeJbIM II0Ka3aTelieM, BBINOJHATh IpPeoOpa3oBaHus
BBIPAXECHU, COIEPIKALUX CTENIEHU C LIETIbIM MTOKa3aTeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
IpaBWiI JeHCTBUI HAaJl MHOTOUJIEHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTHKH, CMEXHBIX IPEAMETOB, U3 PEATbHON TPAKTUKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTh MpOCTENIINE UCCAEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
CUCTEMa YpaBHEHMH pellleHus], €ClIi UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (OPMYIHPOBKH 3amauyr K €€ anreOpandeckod MOJeNu C
MOMOILIBIO  COCTaBJICHUS ypaBHEHHMsS WJIM CHCTEMBbl ypaBHEHHUH, HWHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4y TOJTY4YEeHHBIN pe3ysbTaT.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUSI, OILICHKH, PEllIaTh JIMHEIHbIE
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECcKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[lonumate ¥ HUCHONB30BaTh (YHKIUOHATNBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUSI), OMPEAENATh 3HAaYeHHEe (QYHKIMHM IO 3HAYCHUIO apryMEeHTa,
OTIpeNieNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3IeMeHTapHbIX GYHKIUN BUIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIHCBIBATb CBOICTBA YMCIOBON ()YHKLHH 1O €&
rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHbIC
pe3yabTaTHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIOPSAIOYNBATH PALIMOHANBHbBIE H UPPALIMOHAILHBIE YUCIIA.

BrmonusaTe apudmeTnueckue AeHCTBUS C pallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHATH BRIYUCIICHUS C UPPAITMOHATHLHBIMU YHCIIAMH.

Haxonute 3HaueHMs CcTENEHEH ¢ HEeNbIMUA TOKa3aTeIsIMUA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MHPUKHIKY pe3ylbTaTa BBIYUCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJIpaTHBIE YPaBHCHHS, YypaBHEHUS, CBOSIIHACCS K HUM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS WJIM CUCTEMBI IBYX YpaBHEHUH C IBYMS MepPEMEHHBIMH.

[TpoBoauTH TIpOCTEiilNe UCCIeA0BaHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
crcTeMa YpaBHEHUI pelIeHs, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemare nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, W300pa)xaTh peIICHHE
HEPaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C OMOIIBI0 CHMBOJIOB.

Pemate cucTempl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIIeHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacmo3HaBaTh PyHKITMHM HU3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKEHHUE HA

KOOPJMHATHOM TUIOCKOCTH TrpapukoB GyHKIMMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3,y= \/X, y = Ix|, B 3aBHCUMOCTH OT 3Ha4eHUU KOAPPUIIMEHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.



Crtpouts W M300paXkaTh CXeMaTH4YeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMNA MO UX TpaduKam.

Pacno3naBare  kBazpaTW4yHyro (QYHKUMIO 10  (opmyne, TPUBOAUTH NPHUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONMHATE BBIYMCICHHUS C HUCIONB30BaHHWEM (OPMYN N-TO YieHa apu(PMETHYECKOH u
reOMETPUIECKON POrpecCuii, CyMMBI IIEPBBIX N YICHOB.

N3006pakaTh WiIeHBI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIOCKOCTH.

Pemare 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IMOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasTbHOM KHU3HHU (C MCIIOIB30BAHNEM KAIBKYIIATOPA, HUPPOBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC

HaumenoBanue pa3aesioB U TEM IIPOrpamMmMmabl

1 Ywucna u BeruMciaeHus. ParimonansHble ynuciaa

2 AnreOpandeckue BoIpaKeHUS

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

25 1

27 1

IIpakTHYeckHn
e padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE
pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/7t415b
90

bubmuoreka [JOK
https://m.edsoo.ru/7t415b
90

3 VYpaBHEeHMS U HEPABEHCTBA

20 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b
90

4 Koopaunats! u rpapuku. ®yHkunu

5 [ToBTOpenue u 06o0IIEeHNE

OO11ee KOIMYECTBO YaCOB MO MIPOrpamMme

24 1

102 5

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b
90

bu6nmoreka [JOK
https://m.edsoo.ru/7f415b
90



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
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

9 KUIACC

Ne
n/n

HaumeHnoBaHue pa3esioB U TeM IPOrpaMMBbl

Yucna u BeruucieHus. JleicTBUTEIbHBIC YHCIa

KoanuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE
pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d
08

VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C OAHOMN
MepeMEeHHON

14 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d
08

VYpaBHeHus u HepaBeHCTBA. CHCTEMBl ypaBHEHUN

ypaBHeHI/IH " HCPAaBCHCTBA. HepaBeHCTBa

OyHKIUU

YucaoBele IMOCIEA0BATEILHOCTH

14 1

16 1

16 1

15 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d
08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d
08

bu6mmoreka [JOK
https://m.edsoo.ru/7t419d
08

bu6mmoreka [IOK
https://m.edsoo.ru/7t419d
08

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHWUH

18 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d
08

OO11ee KOIUYECTBO YaCOB MO MIPOrpamMme

102 6



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Konun4yectBo 4yacos 1 DJIeKTpOoHHbIe U pPOBbIE
ara
Ne i/ Tema YpoKka Ko]—[Tpo,m,]-[],[e HpaKTl/l‘lGCKI/Ie OﬁpaSOBaTeﬂbﬂble
Bcero H3y4YeHHus
padoThI padoThI pecypcbl
1 [TonsiTHE panOHaNbHOIO YKCIA 1 0 0
) Apudmernueckue TeUCTBUS C | 0 0
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ | 0 0
panroHaIbHBIMU YU CIAMU
4 Apudmernueckue neiicTBus ¢ | 0 0
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ | 0 0
paloOHaIbHBIMU YHCIAMHU
6 Apudpmernueckue neiCTBUS C | 0 0
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsA04MBaHue | 0 0
palOHAIbHBIX YHCE
8 CpaBHeHue, ynopsa04MBaHue | 0 0
palMOHAIBHBIX YNCEI
9 CpaBHeHMe, ynops10uMBaHueE 1 0 0
palOHAIbHBIX YHCE
10 Crenenb ¢ HATYpaJIbHBIM 1 0 0 bubnmoreka [JOK
MOoKa3areieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalIbHBIM 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/7f4211de

IIOKa3aTcjiIcM

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

12

13

CreneHns ¢ HaTypaIbHBIM
II0Ka3aTeleM

CreneHs ¢ HaTypaIbHBIM
MoKa3areneM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHnsb ¢ HaTypalIbHBIM
MOKa3aTeneM

15

16

17

Pernrenue oCHOBHBIX 3a/1a4 Ha
JIpoOu, IPOLIEHTHI U3 PeaIbHOU
MIPAaKTUKU

Pemenrie o0CHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHOI
MIPAKTUKU

Pemienve OCHOBHBIX 3a/1a4 Ha

IpoOu, MPOLEHTHI U3 pealbHOI
MIPAKTUKU

18

Pemnrenrie ocHOBHBIX 3a7a4 Ha
JpOOH, IPOLIEHTHI U3 PeaIbHOU
MPAKTHKHU

19

20

[Ipu3Haky JeTUMOCTH, Pa3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCEI

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOKUTCIIN HATYPAJIbHBIX YUCCII

21

Peanbublie 3aBucumoctu. [Ipsimas u
oOpaTHas IPOMOPIMOHATBHOCTH

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH

Peanbnbie 3aBucumoctu. [lpsimas u



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

oOparHast MPOMOPIUOHATEHOCTH

Peanbubie 3aBucumoctu. [lpsimas u

24 oOparHast MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme
«PannonanbHbIe yncIay
26 BykBeHHBIE BbIpaKEHUs BrGmnorexa LIOK
https://m.edsoo.ru/7f41feec
7 [Iepemennsle. Jlomyctumeble
3HAYEHMSI TIEPEMEHHBIX
28 ®opMybl
29 Dopmybl
[Ipeobpa3oBanre OYKBEHHBIX
30 BBII)pa)KIZHI/Iﬁ, paCszITI/Ie CKOOOK 1 bubmorexa IOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE OIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BblzpaxczHHﬁ, paCKpZIKTHe CKOOOK U Brbmiorexa LIOK
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MpUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MPUBEICHNE TTOO0HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f421382
35 CBOIiCTBA CTETICHU C HATYPAIHHBIM bubnmuotexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTETICHU C HATYPAIbHBIM bubmuotexa [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

MoKa3aTeiemM https://m.edsoo.ru/7f4218be

37 MHorouneHsl Bubmiorexa LIOK
https://m.edsoo.ru/7t42276e

bubmuorexa [JOK
38 Mroroneret https://m.edsci.ru/7f422930

39 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8

A1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7t422fca

4 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182

43 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a

44 @opMyIbl COKpaALIEHHOTO bubnuorexa [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKPAIIEHHOTO bubnuoteka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12

46 @opMyIbl COKpaIEHHOTO bub6nuorexa [IOK
YMHOXEHHS https://m.edsoo.ru/7f424£d2

47 @opMyIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0

43 Paznoxxenre MHOrO4JI€HOB Ha bu6mmoreka [IOK
MHOXHUTETHN https://m.edsoo.ru/7f423312

49 PaznoxxeHrne MHOTOYJICHOB Ha bu6mmoreka [JOK
MHOKHUTEHN https://m.edsoo.ru/7f4237fe

50 Pa3znoxenre MHOTOUYJICHOB Ha bubmuotexa [JOK



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

MHOXHUTCIN

https://m.edsoo.ru/7f4239de

Paznoxenne MHOTOYJICHOB Ha

51
MHOXHUTEIHN
50 KonTponbhas pabota no teme
«AnreOpanuecKkre BbIpaKECHUS»
YpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YpaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
54 IIEPEMEHHOM, pelleHre TMHEWHBIX
YpaBHEHUU
JIunelinoe ypaBHEHHE ¢ OAHOU
55 nepeMeHHo}Izilp pelieHue HHHHeﬁHBIX bubmorexa IOK
o https://m.edsoo.ru/7{420482
ypaBHEHUM
JIunelinoe ypaBHEHME ¢ OAHOU
56 IIEPEMEHHOM, pEIICHNE JIMHEWHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHH https://m.edsoo.ru/7f42064e
53 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHH https://m.edsoo.ru/7f420806
59 Pemienune 3ama4d ¢ mOMOIIBIO bu6nmoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f4209a0
60 Pemrenne 3ama4 ¢ TOMOIIIBIO bu6mmorexa [IOK
ypaBHEHUM https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnuoreka [IOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
62 JInHenHoe ypaBHEHHE C IByMS bubnmnoreka [JOK



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

MIEPEMEHHBIMH U €T0 rpaduk

https://m.edsoo.ru/7f427e8a

CucreMa IByX JTMHEHHBIX

bu6mmoreka [IOK

63 YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema LEByx JIMHEUHBIX
YPaBHEHMH € ABYMs IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHeHU Bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI Bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN Bubmiorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEHUN
71 Pemenne cucreM ypaBHeHUN
7 KontponbHas pabora no Teme bubnuorexa [IOK
«JInHeliHbIE ypaBHEHUS» https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit Brbmiorexa LIOK
https://m.edsoo.ru/7f41de76
74 YucoBble TPOMEKYTKH bubmmorexa HOK
https://m.edsoo.ru/7f41dff2
75 Yucosble IPOMEKYTKH
76 Paccrosinrie Mexay AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 Paccrosinue mexny 1ByMsi TOUKaMU



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPIAMHATHOU IIPSIMOM

73 [IpsmoyronbHas cuctema bubmuorexa [JOK
KOOpJMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsmoyronbHas cuctema bubmuorexa [JOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
31 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnoreka [JOK
dbopMynamMu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
24 Urenue rpadMKOB pealbHBIX bubnnoreka [JOK
3aBUCHUMOCTEM https://m.edsoo.ru/7f41ea24
85 UreHue Fpa(l)l:IKOB peanbHBIX
3aBHUCHMOCTEM
bubnuoteka [JOK
86 Homsrie Gyt https://m.edscli).ru/7f41ef06
87 I'padux pyHKIIMN
. . bubnnorexa [IOK
88 CBoiicTaa yHKLHiL https://m.edsi.ru/7f41f078
. . bubmnorexa [IOK
89 CBoficTaa (yHiLHif https://m.edscL)i).ru/7f41 flfe
. bubnmnoreka [JOK
20 Thusefiiast Gy https://m.edsi.ru/7f427282
91 Jluneitnas GpyHkuus Bubmiorexa LIOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

9 [TocTpoenue rpaduka TUHEHHOMI 1 bubmuorexa [IOK
byHKIHAHA https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TUHEHHOMI 1
byHKITII
94 I'paduk pynkuun y =[x| 1
95 I'padux pynkumm y =[x| 1
K o
9 | Koopmmarsimrpadmen, | buGmorexa LIOK
P p ’ https://m.edsoo.ru/7f41f50a
OyHKIUU»
n .
| e i |
#OB X3P . ’ https://m.edsoo.ru/7f429c6¢c
000011eHNE 3HAHUNA
n o
q | et |
HOB KYP . ’ https://m.edsoo.ru/7f429£32
000011eHNE 3HAHUNA
n o
y | e |
HIOB KYP . ’ https://m.edsoo.ru/7f42a0e0
000011IeHHe 3HAHNI
n N
e
A P . ’ https://m.edsoo.ru/7f42a27a
0000111eHNEe 3HAHNI
101 HtoroBasi KOHTpoJIbHAsA paboTa 1
n N
| e [
AORIOPER F RIS https://m.edso0.ru/742a900
000011eHHE 3HAHUI
OO11ee KOIMYECTBO YaCOB MO MIPOrpamMme 102



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTuueckue A — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

PanmonanesHbie 4ncna,

1 YMppalyoHaJbHbIC YUCIIA, KOHEUHbIC 1 0 0
1 OECKOHEYHBIE IECATUIHBIC IPOOH
MHO0k€eCTBO 1€ CTBUTEIBHBIX

2 YHCelI; ASUCTBUTEILHEIC YHCIa KaK 1 0 0
OECKOHEUYHBIE JECITUYHBIE TPOOH
B3anMHO oHO3Ha4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM

3 NEUCTBUTEIbHBIX YUCET U 1 0 0
MHO>KECTBOM TOYEK KOOPJAUHATHOM
IpsAMOit
CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,

4 apupMeTHYeCKre NeHCTBUSA C 1 0 0
JNENCTBUTENbHBIMH YHCITaMU

5 [Ipubnuxénnoe 3HaueHNE | 0 0
BEITMYMHBI, TOYHOCTb MTPUOJIMKEHUS
Oxpyrienue yncen 1 0 0
Oxpyrienue yucen 1 0 0

8 [Ipukuaka u olleHKa pe3yabTaToB | 0 0
BBIYMCIICHHMA

9 [Ipukuaka u olleHKa pe3yabTaToB | 0 0
BBIUMCIICHHM

10 JInnelinoe ypaBHeHue. Pemenne 1 0 0 bubnnorex [JOK




YpaBHEHUH, CBOJALLIMNXCS K
JMHEWUHBIM

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

JInnelinoe ypaBHeHue. Pemenne

11 YpaBHEHUH, CBOJALLINXCS K
JIMHEVUHBIM
KBanpatHoe ypaBHenue. Pemenue
12 ypalflfeHHﬁ, CylfO,Z[}IIHI/IXCﬂ K bubmorexa [TOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue
13 ypalillljeHHﬁ, gjonxmnxca K bubmorexa [OK
https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
14 bukBapaTHble ypaBHEHUS Brbmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHble ypaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpumepsl pelieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[Ipumeps! perieHust ypaBHEHUI
17 TPEThEN U YETBEPTOHN CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
13 Pemenne npoOGHO-paioHaIbHBIX bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paIiMOHATBHBIX bubnuoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
21 Pemenye TeKCTOBBIX 3a1a4



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

anredpandeckuM MEeTO0M

22

23

PelieHne TeKCTOBBIX 3a1a4
anredpandeckuM METO0M

KonTponbhas pabota no teme
"VYpaBHeHUsI C OJTHON MEepEeMEHHOM'

24

YpaBHeHUE ¢ IBYMS IEPEMEHHBIMU
U ero rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

26

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU
U ero rpadux

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHne

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema ByX JTMHEHHBIX
YpaBHEHHI C IByMsI TEPEMEHHBIMHU
U €€ pernieHne

28

29

30

31

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHIA C IBYMsI TEPEMEHHBIMHU
U €€ peleHne

Cucrema 1ByX JIMHEHUHBIX
YPaBHEHUH C ABYMS NIEPEMEHHBIMU
U €€ pemeHne

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHHU
Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JIMHENHOE, a
JIpyroe — BTOPOU CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM nByX ypaBHEHHH,



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

OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

Pewenne cucreM 1ByX ypaBHEHHH,

33 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOM CTEIEHU
['padmyeckas uHTEpIIpETALUS
34 CHUCTEMbl YPABHEHUU C IBYMsI
NIEPEMEHHBIMU
35 Pelienne TeKCTOBBIX 3a/1a4
anredpandeckum crnocodom
36 Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crocodom
37 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUH"
18 YucrioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBsle HEPAaBEHCTBA U UX bubnnorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIC HEPABEHCTBA C OJJHON bubnuorexa [IOK
NEPEMEHHOI U X pelIeHne https://m.edsoo.ru/7f43af08
A1 JIuneliHbIE HEPABEHCTBA C OJJHON bubnuorexa [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIvHeitHbIe HEpaBEHCTBA C OHOM bubmuotexa [JOK
MEPEMEHHOM U X pelIeHne https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C

OJHOM MEPEMEHHON U X PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHENHBIX HEPABEHCTB C

45 OJHOI MEPEMEHHON U X PElICHUE
46 KBaznpaTHble HEpaBEeHCTBA U UX bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubmuorexa [JOK
perieHne https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEeHCTBA U X bubmuoreka [IOK
penieHne https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
peleHue
I'paduueckas naTEpnIpeTanIysL
51 ng;bBeHCTB u CHCTSMI;ep:BeHCTB c bubmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMs IEpEMEHHBIMU
I'padnueckas unTeprperanys
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI TIEpEMEHHBIMH
53 Konrponbnas pabora no reme
"HepaBenctpa"
54 KBanpatnunas GyHkius, e€ rpaduk bubnuorexa [IOK
Y CBOWCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkus, e€ rpadukx bubnnorexka [JOK
U CBOICTBa https://m.edsoo.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux bubnuorexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuorexa [IOK

Hapa6OJ'ILI, OChb CUMMCTpUH

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

napaboJIbl

58

59

60

[TapaGosna, KOOPAUHATHI BEPIIMHbI

napaboJibl, 0Cb CHMMETPUU
napaboJIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI

napadoIIbl, 0Cb CHMMETPHH
napaboJIbI

[TapaGosna, KOOPAUHATHI BEPIIMHbI

napaboJIbl, 0Cb CHMMETPHH
napadoJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpAMHATHI BEPIIUHBI

napaboJibl, 0Cb CHMMETPUU
napadoJIbI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a526

62

63

64

[Tapabosna, KOOpAMHATHI BEPIIUHBI

napaboJibl, 0Cb CHMMETPUU
napaboJTbI

I'paduxu pynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

I'paduxu pynkumii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

65

66

67

I'paduxm pynkumii: y = kx, y=kx +

b, y=k/x, y=x3, y=vX, y=[X|

I'paduxu pynxmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=Ix|

68

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KontponsHast pabora no Teme

bubmuorexa [JOK

69 "OyHKIMR" https://m.edsoo.ru/7f43ab84

70 [ToHsATHE YHCIOBOM bubmuorexa [JOK
NOCJIE0BATENbHOCTH https://m.edsoo.ru/7f43e6c6
3anaHue nociae10BaTeIbHOCTH

71 pef([yppeHTHoﬁ z)opMynoﬁ u bubmmorexa IOK

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

dbopMy1oii n-ro uneHa

7 Apudmerndeckas u bubmuorexa [JOK
reoMeTpHuecKas Mporpeccun https://m.edsoo.ru/7f43ed7e

7 Apudmernyaeckas u bubnnorexka [JOK
reoMeTpHuuecKas Mporpeccun https://m.edsoo.ru/7f43f3b4
@opMyIBI N-TO YJIeHA

74 apupMeTHYECKON 1 bubnunoreka [JOK
FE€OMETPUUECKOMN MPOTrPECCHid, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YICHOB
@DopMyIBl N-TO YJIeHA

75 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKOUN IIPOTPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YICHOB
@DopMyIBl N-TO YJIeHA

76 apupMeTHIECKON U bubnuorexa [IOK
reOMETPUYECKOUN IIPOTrPECCUN, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB
@DopMyIBI N-TO YJIeHA

77 apuMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKOUN IIPOTrPECCUN, https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N YJICHOB

78 DopMyIBl N-TO WiIeHa bubmuotexa [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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

apuMeTHIECKOM 1
reOMETPUUYECKON MPOTrPECCUid,
CYMMBI TIEpPBBIX N YICHOB

https://m.edsoo.ru/7f43{f8a0

79

N3o0paxenue 4ieHoOB
apu(MeTHIECKON U
r€OMETPUYECKON ITPOrPeECCUit
TOYKAMH Ha KOOPAUHATHON
IUIOCKOCTH

80

N3obpaxenue 4ieHOB
apu(METHIECKON U
r€OMETPUYECKON MTPOTrPECCUI
TOYKAMH Ha KOOPJAUHATHON
IJIOCKOCTH

81

82

83

JInHelHbI 1 DKCIOHEHIIUATIbHBIN
poct

CrnoxHEIe IMPOUCHTHI

CrnoxHEIe IMPOLCHTHI

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

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

84

85

86

KonTponbHas pabota no teme
"YyctoBbeIe MMOCIEA0BATEIHLHOCTH "

[ToBTOpeHwue, 060061IeHUE U
cUcTeMaTH3allus 3HaHUi. 3aIuch,
CpaBHEHUE, JEUCTBUS C
ﬂeﬁCTBHTeHBHBIMH qyucjaaMu,
quciaoBad mnmpamas

[ToBTOpeHnue, 06061mEeHNE U
cUCTeMaTH3aIlus 3HAHUH.

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



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IponieHThl, OTHOLIECHHUS, TPOIOPLIUU

[ToBTOpEHHE, 0000IICHUE 1

87 CHUCTEMaTHU3aIlus 3HAHUM.
Oxkpyrienue, npuOIMKeHne, OleHKa
[ToBTOpEHHE, 0000IIICHUE 1

28 cucTeMaTu3auus 3HaHui. Pemenne bu6mmoreka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpEHME, 0000IICHUE 1

29 cucTeMatu3anys 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7t443cd4
crocooom
[ToBTOpEHHE, 0000IICHUE U
cucTeMatusanys 3HaHui. Pemenue bu6mmoreka [IOK

90
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7t443fea
crocooomM
[ToBTOpenue, o6obIIeHNE U

91 CHCTEMATHU3ALINS 3HAHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXEHHH, JOMYCTHUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE U

9 CHUCTeMaTU3alurs 3HaHH. bubnuoteka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPXXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpenme, 0600IIEHNE 1

93 CHUCTeMaTU3als 3HaHH. bubmuotexa [JOK

[IpeoOpazoBanue anredbpanyecKux
BBIPQXEHHH, TOMYCTHMbIE 3HAYCHUS

https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

94

[ToBTOpenue, 0600IICHNE 1
cUCTeMaTH3aIus 3HaHUH.
[IpeoOpa3zoBanue anredOpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0600IICHNE U
cucremaTusauus 3HaHuil. OyHkuuu:
MOCTPOEHHUE, CBOMCTBA NU3YUYEHHBIX

GyHKIHHA

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMi

bu6mmorexa [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0600IICHNE 1
cucremaTusanus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKUIMMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f44516a

98

99

100

101

[ToBTOpeHue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpeHue, 06001IeHUE U
cHUCTeMaTU3alurs 3HaHH.
I'paduueckoe perieHue ypaBHEHUI
U MX CHCTEM

[ToBTOpeHnue, 06001IeHNE U
cUCcTeMaTH3aIlus 3HaHUH.
['padpuaeckoe pereHue ypaBHEHUI
U MX CHCTEM

Hroropas KOHTPOJIbHAA pa60Ta

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516



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

102

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHI

O0111ee KOJIMYECTBO YacOB IO MPOrpamMmme

102




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

e Aunrebpa, 7 kiacc/ MakapsrueB F0.H., Munmtok H.I'., Hemkos K.W. u npyrue 2022r,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBenienney;

e KUM mo anredpe k yueoHuky Makapsraena FO.H.

METOANYECKHUE MATEPUAJIBI IV YYUTEJIA
e yueOHUKH 1o anredpe 7-9 kmaccel Makapsrues 10.H. 2022 r.;
e KUM no anredpe k yueoHuky Makaperuea F0.H. 2022 r.;

e [locobue nust noaroroBku yvammuxcs k OI'D nox penakuueit Amenko 1.B. 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://resh.edu.ru/;

e https://skysmart.ru/;

e  https://world.lancman.online/;

https://uchi.ru/


https://resh.edu.ru/
https://skysmart.ru/
https://world.lancman.online/
https://uchi.ru/

