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MNOACHUTEJIBHAS 3AIIUCKA

Anrebpa sBIS€TCSs OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTICUMBACT U3yUEHUE NPYTUX JUCHUILIINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK W TYMaHUTapHOIO IMKJIOB, €€ OCBOCHHE HEOOXOJUMO IS
MPOJOJKEHHsI 00pa30BaHUs U B TIOBCEIHEBHOMU XKU3HU. Pa3BuTne y oOydaromuxcs
HAyYHBIX TIPEJCTaBICHUA O TMPOUCXOXKJACHUM U CYUIHOCTU aireOpandecKux
a0CTpakIuii, crmocode OTpaKeHUs MaTEMaTUYECKONW HAYKOW SIBIICHUN M MPOIIECCOB
B NpUpOJe U OOUIECTBE, POJIM MATEMaTHUYECKOr0 MOJCIMPOBAHUS B HAYyYHOM
NO3HAHUH U B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOAUMBIX JIJIsl a/IallTalliid B COBPEMEHHOM LU(POBOM
obmecTtBe. M3ydenue anreOpbl OOEClEUMBAET pa3BUTHE YMEHHUS HAOJIOAaTh,
CpPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUSI U BBIBOJBI,
dbopmynupoBaTh yTBepkIeHus1. OcBoeHHE Kypca aareOpbl 00ecrneynBaeT pa3BUTHE
JIOTUYECKOTO MBILIUIEHUSI OOYyYaroUIMXCsi: OHM UCIOJIB3YIOT JEAyKTUBHBIE U
UHAYKTUBHBIE PacCykKJIeHUs, 0000IIeHe U KOHKpeTU3aluio, abcTparupoBaHue u
aHaioruto. OOyueHue  anreOpe  mpeamnosiaraeT  3HAYUTENbHBIA ~ 00BEM
CaMOCTOSTENIbHON  JE€ATETbHOCTH OOYYaIOIIUXCS, IOATOMY CaMOCTOSITEIbHOE
pelIeHue 3a1ay ABJISETCs peann3alunen 1eITeIbHOCTHOTO MPUHIINIIA 00 yUEHHUS.

B crpykType mnporpamMmbl yueOHOTO Kypca «Ainredpa» s OCHOBHOTO
obuiero oOpa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIBbHO-METOJUYECKUE
nuHuU: «Yucna U BBIYUCICHUS», «ANreOpandecKkue BhIpAXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dynkmun». Kaxnmas U3 3THX COAEpKaTelbHO-METOIUYECKUX
JIVHUM Pa3BUBACTCS HA NMPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOJIEUCTBYS C
IPYTUMH €ro JIMHUSMH. B Xoae u3ydeHHs ydeOHOro Kypca oO0ydarommmcs
MPUXOIUTCS. JTIOTUYECKH PACCYXIaTh, MUCIOJIB30BATh TEOPETHKO-MHOXKECTBEHHBIN
sa3blK. B CBs3M ¢ 3TUM B mporpammy ydeOHOTO Kypca «Anre0pay» BKIIIOUEHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeniax
MaTEeMaTUYECKOr0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBIAJCHHUIO 00YYaIOITUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTeMaTuyeckoro s3pika. CoaepikaTenbHOM |
CTPYKTYpHOM OCOOCHHOCTBIO yueOHOro Kypca «AnreOpa» SBISIETCS  €ro
MHTETPUPOBAHHBIA XapaKTep.

Conepxannie nuHMM «Yucraa ¢ BBIYUCICHUS» CIYXKUT OCHOBOM IS
JabHEUIIeT0 M3y4yeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYaIOUIUXCS
JIOTUYECKOTO MBINUICHHSI, (POPMUPOBAHUIO YMEHUS MOIb30BATHCS aTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEIHEBHOM
Ku3HU. Pa3BUTHE MOHATHS O YKCIE Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUS
CBSI3aHO C pAIMOHAIBHBIMU W HWPPALMOHAIBHBIMU 4HCIaMHU, (HOPMUPOBAHHEM



MPEJACTABICHUI O JIEMCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHHUS YHCIOBOM
JIUHUH OTHECEHO K CpeHEeMY 00IeMy 00pa30BaHHMIO.

ConepxaHue IBYX alreOpandecKuX JUHUH — « AITeOpandecKue BRIPAKCHUS
u «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHMIO Y OOYUYAIOLIUXCS
MaTeMaTUYeCKOro ammapaTra, HeoOXOJMMOTO /JIS PEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TPAKTUKO-OPHMEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHUsl Y4YeOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMoOHAIBHBIX BBIpAKEHUU. AnreOpa IeMOHCTPUPYET 3HAYCHHE MATEeMAaTHKU KaK
s3bIKa JUISI TIOCTPOCHUS MAaTeMAaTHYECKUX MOJeNiel, OMHCaHUs TMPOIECCOB U
SBIICHUM pealbHOTO MHpa. B 3amaum oOydeHHs anreOpe BXOMAT TaKKe
JTanbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO MBIIIJIEHUS, HEO0OXOJAMMOro, B
YaCTHOCTH, JUIsl OCBOGHHsA Kypca HWHPOPMATHKH, M OBJIQJEHHUE HaBBIKAMMU
IeAYKTHBHBIX paccyxacHuil. [IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MATEMaTHYECKOMY TBOPUYECTBY.

Conepxanrie GyHKIIMOHATBLHO-TPAPUUECKON JIMHUU HALIEJICHO Ha MOTyYeHHUE
00yJarOIUMUCS 3HAHUN O (QPYHKIMSIX KaK BaKHEHIIEH MaTeMaTHUECKOW MOJENH
JUISL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIIECCOB U SBICHUN B MPUPOIEC
u obOmectBe. M3yueHne Mmarepuana CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCS
YMEHHUS HCTIOIh30BATh PA3IMUHBIC BBIPA3UTEIHHBIC CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIC, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOPMUPOBAHUE
NPEJICTABICHUNA O POJIM MATEMATUKU B PA3BUTUU [IUBWIM3AIUHN U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 KiaccaXx H3ydaeTcs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CJICAYIOUIUE OCHOBHBIC Pa3fesibl COJEP>KAHUS:
«Yucna W BBIUHCICHUS», «AJTeOpandecKkue BBIPAKEHUSN», «YPaBHCHHUS W
HEPABCHCTBAY, «DYyHKIIUNY.

Ha u3yuenue yuebHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 gaca B Hexemo), B 8 kinacce — 102 4gaca (3 ygaca B Henmenwo), B 9
kimacce — 102 gaca (3 gaca B HEJEIIO).



COAEPXAHUE OBYYEHUA
8 KIIACC

Yucsia v BBIYUCICHUSA

KBagpatueiit kopeHb u3 uucna. [loHsTue 00 wuppalMOHATIBHOM 4YHUCIE.
JlecsiTnuHble IPUOIMKEHUS UPPALIMOHANBHBIX ynces. CBONCTBA aprU(pMETHIECKUX
KBa/IPAaTHBIX KOPHEH U WX MPUMEHEHUE K MTPeoOpa30BaAHUIO YUCIOBBIX BHIPAXKCHUIN
Y BBIYMUCIICHUSM. [[€MCTBUTEIBbHBIE YUCIIA.

Crenensb ¢ LENbIM MOKa3artesieM U €€ cBoricTBa. CTaHaapTHAs 3alUCh YHUCIIA.

Anredpanyeckue BbIpasKeHH s

KBagpaTHbiii  TpEXuleH, pa3lIOKEHHUE  KBAJAPATHOrO  TPEXUJEHAa  Ha
MHOXHUTEIIU.

Anre0Opaundeckas apoOb. OCHOBHOE CBOMCTBO aireOpandyeckod Apoowu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JEJIeHHEe alredpanyeckux ApooOeil.
PanonanpHble BhIpaXKE€HUS U UX MTPeoOpa3OBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHenue, ¢opMyla KOpHEH KBaJpaTHOIO YypaBHEHUS.
Teopema Buera. Pemenne ypaBHEeHUN, CBOAAIIMXCS K JUHEUHBIM U KBaJpPaTHBIM.
[IpocTeiimue 1poOHO-palliOHATIBHBIE YPABHEHHUS.

['padmyeckass uHTEpHIpETALsI YpaBHEHUN C IBYMs MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHHH C JByMs IIepeMeHHbIMHU. [Ipumepsl pemeHuss cucrem
HEJIMHEVHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HEepaBEHCTBO ¢ OJHON NMEPEMEHHOM.
PaBHOCWIILHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM.

DOyHKUUH

[lonsitue ¢ynkuun. OO6nacTh OMpEeAENeHUs U MHOXKECTBO 3HAUYCHHM
¢bynkunn. CriocoObl 3a1aHus PYHKIUI.

I'padpux dynkmuu. UYrenue cBoiictB ¢yHkumu mno e€ rpaduky. Ilpumepsr
rpadukoB QYHKIIUH, OTpakaroUIUX peaabHbIE MPOLECCHI.

@OyHKIMY, OIHUCHIBAIOIINE TMPAMYIO U OOpaTHYIO MPONOPIUOHAIbHBIE
3aBHCHUMOCTH, UX rpaduku. OyHkuuu y = X2,y = X3,y = VX, y=|x|. I'paduueckoe
pelIeHNEe YPAaBHEHUM U CUCTEM YPABHEHMIA.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHMS IHPOrpaMMbl  y4eOHOTO Kypca
«Anrebpay» XapaKTepU3yIOTCA:

1) naTpruoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M  HACTOSIIEMY POCCHUCKON
MAaTE€MaTUKH, LEHHOCTHBIM  OTHOIIEHHWEM K JIOCTHKEHUSM  POCCHMCKUX
MaTEMaTUKOB U POCCUMCKOM MAaTeMAaTHMUYECKOM HIKOJbI, K HCIOJIb30BAHUIO ITHUX
JTOCTHKEHHUI B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpa:kaaHCcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO 0053aHHOCTEN rpakJIaHUHA U peaju3aliy ero
opaB, NPEACTABICHUEM O MATEeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHMUS
pPa3IUYHBIX CTPYKTYp, SIBICHHI, MpOLEAYyp TpakJIaHCKOro oOuiecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXJACHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTUYECKUM IPUMEHEHHUEM JOCTHMKEHHM HAyKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKHUX IIPUHIIUIIOB B IESITEIbHOCTU YYEHOTO;

3) TpyAOBOE BOCIUTAHME:

YCTaHOBKOM Ha aKTMBHOE Yy4YaCTHE B PELICHUHM MPAKTUYECKUX 3a7a4
MaTeMaTUYECKOW HANpPaBIEHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTHYECKOIO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEW XKU3HU I YCHEIIHOW MpodecCHoHaTbHOM
NESATEIbHOCTH W Pa3BUTHEM HEOOXOJAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIUBUAYATbHON TPACKTOPUM 00Opa30BaHUS M )KU3HEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIMTAHHUE:

CIOCOOHOCTBIO K HOMOIIMOHAIBHOMY U  3CTETUYECKOMY BOCIPHUITHIO
MaTeMaTUYeCKNX OOBEKTOB, 3a/ad, PEHICHUH, pPAacCyX IACHUH, YMEHHIO BHJCTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHMS:

OpUEHTAlME B JIESITEJIBHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4HBIX
MIPEACTABJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMaHHEM MAaTeMaTUYeCKON HayKu Kak cdepbl 4YelI0BeYeCKOu
NEATEIbHOCTH, JTANOB €€ PAa3BUTHS M 3HAYMMOCTH /I Pa3BUTHS LMBWIN3ALINU,
OBJIAJICHUEM $SI3BIKOM MATEMaTUKH M MAaT€MAaTHUYECKOW KYyJIbTYPOU KaK CpPeICTBOM
NO3HAHUSA MHpa, OBJIAJACHUEM NPOCTEHIIMMU HaBBIKAMHU HCCIEA0BATENbCKOM
NeSATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHE KYJIbTYPbI 310POBbS U
3MOUIMOHAJBHOIO 0JIArONOJIYYHsl:



TOTOBHOCTHIO TIPUMEHATh MAaTEMAaTHUYECKHUE 3HAHUS B HWHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  3J0pOBOro  obOpaza KH3HU  (3I0pOBOE  IHUTAHUE,
cOQIaHCHPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryisipHas (Qusndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA PE(MIECKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e MpaBa JPyroro YeioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpUEHTAllMe HAa MPUMEHEHHE MATEeMaTUYECKUX 3HAHUU JUIsl PELICHUs 3a7ad
B 00JaCTH COXpPaHHOCTU OKpY)KaloIIed cpeabl, MIAHUPOBAaHUS MOCTYIKOB U
OLICHKM HX BO3MOXHBIX IOCJIEICTBUI /JI1 OKpYKAIOUIEH Cpeabl, OCO3HAHUEM
IJ1I00aJIBHOrO XapakTepa 3KOJIOTHYeCKUX IPOOJIEM U yTeH UX PEILICHHUS;

8) amanTanus K U3MEHSIOMUMCSH YCJIOBUSIM COUUAJBHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHSX HEONPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeATEeIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCS Yy APYIHX JIOJed, MpuoOpeTaTh B COBMECTHOM IEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMHU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMyaupoBaTh UIEH, IOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUIX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUUUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPHUHHMATD
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYyIOIIMA KOHTpPMEp, KOPPEKTUPOBATH
OpUHUMAaEMble pElIeHUusT U JeUCTBUs, (OpMyIHpOBAaTH U OLIEHUBATh PUCKH H
MOCJIEICTBUSI, POPMUPOBATH OTIBIT.

METANPE/IMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE Y4eOHbIE 1eiicTBUSA
ba3oBble jiornyeckue 1eMCTBUA:

e BBIABIISITh U XapaKTEPU30BATh CYIICCTBEHHbIE MPU3HAKH MAaTEeMAaTHUYECKUX
O0OBEKTOB, TMOHATHI, OTHOIICHUH MEXIy MOHATHSAMHU, (POpMyIUpOBATH
OmpeneeHUs]  TOHATHM, YCTaHABIMBAaTh CYIIECTBEHHBIM  IPU3HAK
KJacCU(pUKallMM, OCHOBaHHS JUIsi OOOOIIEHUS M CpaBHEHHS, KPUTEPUH
MIPOBOIMMOI0 aHAJIN34;

e BOCHPUHHMMATH, (OPMYIHpPOBATH M  NPEOOPa3OBHIBATH  CYKICHUS:
YTBEpAUTENbHbIE WU OTpHUIATEeNbHbIE, €AMHUYHBbIC, YaCTHbIE U 0OIIue,
YCIIOBHBIE;

e BBIBISITh  MAaTEMaTUYECKHE  3aKOHOMEpPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeyus: B (aKTax, NaHHBIX, HAONIONCHUAX U YTBEPHKICHUSX,
npenjaraTb ~ KpUTEPUU  JUISl  BBIABICHHMS ~ 3aKOHOMEpPHOCTEH U
IPOTUBOPEUMIL;



JiefaTh BBIBOJBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTHKHU, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3AaKJIFOUYCHUM, YMO3AKJIFOUCHUH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUU (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIFHO HECIIOXXHBIE J10KAa3aTeIhCTBA
MaTeMaTHYeCKUX (aKToB, BBICTPAUBATh APryMEHTALUIO, MPHUBOIUTH
NPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMPATh CMOCOO pemieHus y4eOHOW 3amgadyu (CpaBHUBATh HECKOJIBKO
BAapHAHTOB pELICHUsS, BbIOMpATh Hauboliee MOAXOASAIMUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejLCKUe 1eHCTBUA

HCIIOJIB30BaTh BOIMPOCH KaK HCCIIECIOBATEILCKHM MHCTPYMEHT MO3HAHUSA,
dbopMyIUpPOBaTh BOMPOCH, (PUKCHUPYIONIHE MPOTHBOpEUHE, MPOOIeMY,
CaMOCTOSATENIbHO yCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apr'YMEHTUPOBATH CBOIO MO3UIIMI0, MHEHUE;

IPOBOJIUTh IO CaMOCTOSATEIBHO COCTABJICHHOMY TIUIAHY HECI0XHBIN
OKCIEPUMEHT,  HEOOJBIIIOE  HCCIEAOBAHUE IO  YCTAaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTUYeCKOro oOOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy COOO0MH;

CaMOCTOSITeNIbHO (DOPMYIUPOBATh 00OOIIEHHS U BBIBOABI 110 PE3yIbTaTaM
MPOBEIEHHOTO HAOJIOJICHUS, HMCCIIEIOBaHUsA, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTATh
TIPEIIOIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMAIUM, JAHHBIX,
HEOOXOUMBIX JJIsl PEIlIeHuUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUJIOB U (JOPM IPE/ICTABICHHUS;

BbIOUpaTh (opMy TmpencTaBieHUs HHGOPMALUU U WUIFOCTPUPOBATH
peliaeMble 3ajJauyd CXe€MaMH, JauarpaMMamMu, HMHOM rpadukol u ux
KOMOWHAIUSIMH;

OLICHMBATh HAAEKHOCTh HHPOPMAIUMU MO KPUTEPUSM, MPEAJIOKEHHBIM
yUUTENIEM WU CPOPMYITUPOBAHHBIM CaMOCTOSITEIBHO.

KomMMmyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh M (POPMYIUpPOBAaTH CYXIEHUS B COOTBETCTBHH C
YCIOBUSIMU U LIETSIMU OOULIEHUS, SICHO, TOYHO, TPAaMOTHO BBbIpa)kaTh CBOIO
TOYKY 3pEHMSI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTarT;



e B X0/€ 00CYXJCHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIEMBI, pelIaeMoi 3aa4n, BEICKA3bIBaTh UJICH, HAIICJICHHBIC Ha MTOUCK
pEIICHUs, COMOCTaBIATh CBOM CYXICHUS C CYXKICHUSIMH APYTHX
YYaCTHHKOB JMajora, OOHapyXUBaTh pa3IiMude W CXOACTBO MO3UIUHU, B
KOPpPEKTHOH GopMme hopMyIHpOBaTh pa3HOIIIACHS, CBOM BO3PAKEHUS;

e TMPEACTAaBIATH  pe3yJdbTaThl  pEHIeHUus  3aJa4yd,  JKCIEPUMEHTA,
HCCICOBAHMS,  MPOEKTa,  CAMOCTOSATENHHO  BBIOMpaTh  (popmar
BBICTYIUICHHSI C YUETOM 3aja4 MPEe3eHTAIMN U OCOOEHHOCTEN ayIMTOPHUH;

e IIOHMMAaThb M  HCIOJb30BaTh  INPEUMYLIECTBA  KOMAaHAHOW  H
WHIUBUYAJIbHOW pabOThl MpU pPEHIEHUH YYEeOHBIX MaTEeMaTUYECKHX
3a/ay;

e TIIPUHUMATH II€JIb COBMECTHOW JIE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOM paboThl, pachpenensitb BUABI pabdOT, AOTrOBapUBAThCA,
o0CyX1aTh MPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX
JIIOIeH;

e yYacTBOBaTh B TIpynmnoBeIX (opmax pabotel (0OCyxkIeHus, OOMEH
MHEHHUSMH, MO3rOBbI€ ILITYpPMBl W JpyTu€), BBINOJHATH CBOK 4YacThb
paboThI U KOOPIUHUPOBATH CBOU JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OLICHMBATh KAa4€CTBO CBOEr0 BKJIaJla B OOIIMI MPOIYKT MO KPUTEPHSM,
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICUCTBUS.

PeryasiTuBHbIe yHHBepCcalbHbIe yUeOHbIE 1eliCTBUS
Camoopranm3zanms:

e CAMOCTOSITEJILHO COCTABJIAThH IUIAH, aJTOPUTM pEHICHUs 3a1ayl (WM €ro
4acTh), BBIOMPATH CIOCOO PEIICHHUS ¢ YYETOM HMEIOUIUXCS PECYypCoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YUETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

e BIANETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTpPOJISI TIpoliecca M
pe3ysbTaTa peleHrs MaTeMaTHIYeCKOM 3a1a4H;

e TMPEABUNETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TpPHU PEIICHUH
3a/lauyd, BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAWJEHHBIX OMMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTAaBICHHOMN ILIENIH
U YCIIOBUSIM, OOBSICHATH MPUUUHBI JOCTHKEHUS WU HEJOCTUKECHUS LIETIH,
HAXOJMUTh OMMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
K xoHiy oOydenms B 7 KJjacce OOYyYaIOUIUHCSA TMOJIYYUT CIEAYIOIIHNE
IPEIMETHbBIE PE3YJIbTATHI:
Yucaa v BbIYUCTICHUS



BrImonHATh, coueTass yCTHbIE U MHUCHbMEHHBIC NPUEMBI, apU(PMETUUECKUE
JIEUCTBUSA C pallMOHAIBHBIMU YHCIIaAMHU.

HaxonuTh 3Ha4YeHUsT YUCIOBBIX BBIPAXKECHHUM, MPUMEHSATH Pa3HOOOpPa3HBIC
CrocoObl U MPUEMBI BBIYUCIICHHS 3HAYCHUI POOHBIX BBIPAKECHHH, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTs OT OgHOW (GOpPMBI 3amucu 4Yucen K Apyrou (mpeoOpa3oBHIBATH
JIECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATUYHYIO IPOOB).

CpaBHUBaTh M YNIOPSAJOYNBATH PALIMOHAIBHBIE YHUCIIA.

OKpyrasTh yucia.

BBINONHATE NPUKUJIKY U OLIEHKY pe3yibTaTa BHIYMCIICHHM, OLICHKY 3HAUYECHUU
YHCJIOBBIX BBIPAXEHUW. BBINONHATH NEUCTBUS CO CTENEHSIMHU C HATypaJlbHBIMU
MIOKAa3aTeIIIMH.

[IpumeHATh  NpU3HAKU  JETUMOCTH,  PAa3lOXKEHUE HAa  MHOXKHUTEIH
HATypaJbHBIX YUCE.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3AHHBIE C OTHOILEHHUEM
BEJIMYMH, MPONOPLUUOHATBHOCTHIO BEJIWYUH, MPOLIEHTAMH, HUHTEPIPETHUPOBATH
pe3yNbTaThl PELICHUs 3a/1ady C Y4ETOM OrpaHUYEHMH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaeMbIX 0OBEKTOB.

Anredpanyeckue BbIpasKeHH s

Hcnonb3oBaTh alreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, MPUMEHSTDH
e€ B Ipoliecce OCBOEHHUs yueOHOro Marepuarna.

HaxonuTe 3HaueHus OYKBEHHBIX BBIPOKEHMM TpPHU 3aJlaHHBIX 3HAYCHHUSX
MEPEMEHHBIX.

BoimonHaTe  mpeoOpa3oBaHMsT  IIEJIOTO  BBIPAKEHHUS B MHOTOWICH
MIPUBECHUEM MTOJOOHBIX CIIAraéMbIX, PACKPBITUEM CKOOOK.

BbBINONHATE YMHOXXE€HHE OJHOWICHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOTO4ICH, MPUMEHSTH (POPMYITBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEero MHOXHTEINsA, TPYNIUPOBKH CIAracMbiX,
npuMeHeHus PopMyIT COKPAIIEHHOTO YMHOKCHHS.

[TpumeHaTh MpeoOpa3oBaHUs MHOTOWICHOB JJIsi PEUICHUs Pa3IMYHBIX 3a7ad
13 MaTeMaTUKH, CMEKHBIX IPEMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEM C HATypaJIbHBIMU I10KA3aTEIAMU IS
npeoOpa3oBaHMsI BBIPAKECHU.

YpaBHeHus U HEPpABEHCTBA

Pemate nuHENHBIE ypaBHEHUsS C OJHOW NEPEMEHHOW, NMPUMEHSS ITpaBUia
nepexoa OT UCXOJHOIO YPaBHEHUS K paBHOCWIbBHOMY emy. [IpoBepsTs, sBiseTcs
JIY YUCJIO KOPHEM ypaBHEHMUSI.



[TpumeHaTh rpaduuecKkrue METOABI MPU PEIICHUN JIMHEWUHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npUMEpbl Tap 4YHUCEN, SBISIONIMXCS pEHICHUEM JHHEHHOTOo
YpaBHEHUS C JBYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TIpauK JIMHEHMHOrO ypaBHEHHS C
IBYMsI TEPEMEHHBIMH, MOJNb3YSICh TPaQUKOM, MPUBOIUTH MPUMEPHI pPELICHUS
YpaBHEHUS.

Pemate cuctemsl IByX JTUHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpaduIecKu.

CocTaBnsiTh M pelIaTh JIMHEHHOE YpaBHEHUWE WIA CHUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCIOBUIO 3aJayd, HWHTEPHPETUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1a4i MOJIYYEHHBIN pe3ybTar.

DOyHKIUU

N300pakaTh HA KOOPJAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIKE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3aKCHIBATH YUCIOBBIE TPOMEKYTKH HA
anreOpanvdeckoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOM MIOCKOCTH TOYKHU MO 3aJlaHHBIM KOOpPJIHMHATAM,
CTpOUTh Irpauku TuHENHHbIX QyHKIUNA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C TMOMOLIBIO (DYHKIIUH M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTh, BpPEMs, paCCTOSHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTD,
IPOU3BOIUTENIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHue GyHKIUU 110 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocod MpeacTaBICHHUs U aHAIW3a HHPOPMAIINH,
W3BJICKATh U MHTEPIPETUPOBATH HHPOPMAIINIO U3 TPAPUKOB pPEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEMN.

K koHmy oOyuenus B 8 kJjacce oOyYarOIMICSA TOJYYUT CIETYIOIINE
MIPEAMETHBIEC PE3YIbTaThI:

Yuciia v BbIYMCTIEHUSA

Hcnonp30BaTh HayajdbHBIE MPEJCTABICHUS O MHOXECTBE IEHCTBUTEIBHBIX
YHCEN JIJISi CPAaBHEHUS, OKPYTJICHHSI M BBIUYUCIICHUHN, N300paXkaTh JCHCTBUTEIBHBIC
YyCia TOYKaMU Ha KOOPAMHATHOM IIPSAMOM.

[IpumeHATh TOHSATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIOJB3YS MPHU HEOOXOIUMOCTH KaJIbKYJSTOP, BBIMOIHSTH
npeoOpa3oBaHUs BBIPAXKEHHM, COJAEp)KAIINX KBaJpaTHbIE KOPHHU, HCIIONIb3YS
CBOMCTBA KOPHEM.

Hcnonp3oBath 3amucu OOJBIIMX M MaJIbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit uncna 10.

AsreOpanveckue BbIpaKeHU



[IpuMeHsATh TOHSATHE CTENEHH C I[EJbIM I[0KAa3aTeJIeM, BbBINOIHATH
npeoOpa3oBaHUsI BBIPAXKEHUMN, COICPIKAIIUX CTEIICHHU C LIETTBIM TTOKa3aTeeM.

BBITIOJTHATE TOXXIECTBEHHBIE MPEOOPA30BaHMS PAIIMOHANBHBIX BBIPAKEHUM
Ha OCHOBE MPAaBWJI JEUCTBUI HAJl MHOTOYWJICHAMHU U anreOpandecKuMu IpoOsiMu.

PackiiaipiBaTh KBaApAaTHBIA TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh mpeoOpazoBaHus BHIPAXKEHUN JIJISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTE€MAaTHUKH, CMEXHBIX IPEIMETOB, U3 PEAIbLHON PAKTUKHU.

YpaBHeHus U HEPpABEHCTBA

PemaTe nuHENHbIE, KBaJApaTHbIE YPAaBHEHUS U PALMOHAJIBHBIE YpPaBHEHMS,
CBOJSIIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIIINE MUCCIEAOBAHUSI YPABHEHUN W CUCTEM YpPAaBHECHHUH, B
TOM YHCIIe C IPUMEHEHHEM IpapUUecKiX NMpeaCcTaBIeHU (yCTaHABINBATh, UMEET
U YpaBHEHHUE WJIM CHCTEMa YPAaBHEHUM pELIEHUs, €CIM HMMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CiOBECHOW (POPMYIMPOBKHU 3ajauu K €€ anredpanydeckou
MOJZENIN C TIIOMOILIBIO COCTABJICHHS YPaBHEHUS WM CUCTEMbl YpPaBHECHHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a/1a4y MTOJYyYECHHBIN pe3yJIbTarT.

[IppuMeHATH CBOWMCTBAa YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHMS, OLICHKH,
pelmarh JIMHEWHbIE HEPAaBEHCTBA C OJHOW INEPEMEHHOM U HMX CHCTEMBI, J1aBaTh
rpa@uUecKyr0 WJUIIOCTPAIMI0O MHOXKECTBA PEIICHUA HEpPAaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIHUA

[lonumaThe U UCTOIB30BaTh (YHKIMOHAJIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUYCHUs), OMPEACNSITh 3HaueHHE (DYHKIIMU MO 3HAYCHUIO
aprymMeHTa, ONpeeisaTh CBOMCTBA QYHKIMU 0 €€ rpaduKy.

Ctpouts rpaduku JIeMEHTAPHBIX PYHKIIUN BUJIA:

y = kix,y =x2,y = x3y = x|, y = VX, onuchbIBaTh CBOIiCTBa YHCIIOBO
dbyHkIuu 1o e€ rpaduky.

K koHmy oOydenus B 9 kJjacce OOYyYaIOIIMICSA TOJYYUT CIEIYIOIINE
MIPEIMETHBIE PE3YyJIbTaThI:

Yucna v BIYUCTCHUSA

CpaBHUBATH U yHOPSI0YMBATH PAllMOHAJIbHBIE U HPPALMOHAIIBHBIEC YHCIIA.

BreimonHaTe  apudmMeTnueckue JEUCTBUS €  pallMOHATBHBIMH  YHCIIAMH,
codyerass YCTHbIE M NHUCBMEHHBIE NPHUEMBI, BBINOJHITh BBIYUCICHUSA C
HMppalMOHaIbHBIMH YHCIIAMH.

HaxonuTte 3HaueHuss cCrTeneHeW ¢ LEeIbIMUA TOKA3aTeJsIMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrisiTh JEUCTBUTENIBHBIE YWCIA, BBIIOIHATh MPUKUIKY pe3yJbTara
BBIYHCIICHUM, OLIEHKY YMCJIOBBIX BBIPAXKEHHM.



YpaBHeHNs U HepaBEeHCTBA

Pemate nuHEiHbIE U KBaJpaTHBbIC YpaBHEHUS, YpaBHEHUS, CBOMISIIMECS K
HUM, TIPOCTEUIIINE TPOOHO-PAIIMOHATIEHBIC YPABHEHHUS.

Pemate cuctembl IByX JIMHEMHBIX YPAaBHEHUU C JIByMs IIEPEMEHHBIMU M
CUCTEMBI JIByX YPAaBHEHHH, B KOTOPBIX OHO YPaBHEHUE HE SABIISIETCS JIMHEUHBIM.

Pemare TekcTOBBIE 3ajaud aireOpamdeckuM CIOCOOOM C  TIOMOIIBIO
COCTABJICHHSI YPAaBHEHMS WIM CUCTEMBI IBYX YPaBHEHUU C IBYMs IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUH, B
TOM YHCIIe C IPUMEHEHHEM IpaUuecKux MpeAcTaBieHul (yCTaHABIUBATh, UMEET
JU ypaBHEHHUE WIM CHCTEMA YpAaBHEHUH pELIEHUs, €CIM HMMEET, TO CKOJIBKO, U
npouee).

PemaTe nMHEWHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXkaTb
pelIeHue HEpPaBEHCTB HA YMUCIOBOM MIPSIMOM, 3alKCHIBATh PEUIEHUE C MOMOIIBIO
CUMBOJIOB.

Pemate  cucTembl JIMHEWHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEHICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOU MPSMOM, 3aUCHIBATH PELIEHUE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3INYHbIX 33/1a4.

DOyHKIUA

Pacnio3naBate (yHKIMM H3yuyeHHBIX BUJOB. [loKa3piBaTh CXEMaTUYECKH

pacIoJIOKEHUE HA KOOPIUHATHOM MIOCKOCTH TpadukoB GyHKIUi Buga: y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUN KO3(PPUIIMEHTOB, OMUCKHIBATH CBONCTBA (DYHKIIUH.

Ctpouth U H300paXkaTh CXEMAaTUUECKH T'paQUKU KBAJAPATUUYHBIX (PYHKIUMH,
OIMMKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIUH 1O UX TpaduKam.

Pacno3naBaTe kBagpaTHuHyl0 QYHKIUIO 1O (popmylie, MPUBOIUTEH MPUMEPHI
KBaJIpaTUYHbIX (QYHKUIUN U3 pealibHOM KU3HU, PU3UKU, TEOMETPUH.

Yuc/i0oBbIe MOCI€10BATEIHLHOCTH U MPOTPeCCHH

Pacno3naBaTh apu(MeTHUYECKyl0 M T'E€OMETPUYECKYI0 IPOTPECCHH IMpPH
Pa3HBIX CII0CcO0ax 3a/aHus.

BBIMONHATE  BBIYKMCIEHUS C HCMONb30BaHUEM (opMyd N-TO  YieHa
apuPMETUIECKON U TEOMETPUUECKON TPOrPECCUid, CyMMBI MTEPBHIX N YJICHOB.

N300paxaTh 4YJl€HBI TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
TUIOCKOCTH.

Pematp 3amaun, cBs3aHHBIE C YHCIOBBIMH TOCIEAOBATEIHHOCTSMHU, B TOM
YHCIIE 3a/1a4U U3 PEANbHOM XKU3HM (C UCHOJIb30BAHUEM KaJbKYJISITOpA, U(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTIAHUPOBAHUE
8 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBaHue pa3jesioB 1 TeM nuppoBbIe
Ne ni/m past Kontpoasnbie | IlpakTnueckue (uup )
MPOrpaMMbl Bcero o0pa3oBaTesIbHbIe
padoTsl pa6oTsl
pecypcsbl
bubnuoreka [JOK
1 Yucna u Berancnenus. Ksagparasie KOpHU 15 1 0 https://m.edsoo.ru/7f417af8
Yucna u Beruncnenus. CTeneHs ¢ HelbIM bubnmnoreka LIOK
2 7 1 0
MoKazaTesieM https://m.edsoo.ru/7f417af8
3 AureOpanyeckne BhIPaKEHHUS. 5 1 0 bubnuorexa [JOK
KBanpartuslit Tpéxuiien https://m.edsoo.ru/7f417af8
4 AnrebpandecKue BbIPaXKEHHS. 15 1 0 bubnuorexa [ITOK
Aurebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBaspaTHbIe 15 1 0 bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBA. CUCTEMBI 13 1 0 bubmotexa [OK
ypaBHEHHI https://m.edsoo.ru/7f417af8
Bubaroreka [TOK
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmoreka [JOK
8 o .0 5 0 0
YHICIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bubnuorexa [JOK
() .4 1
o yHKuHH. Hciosbie pyriuiH o 0 https://m.edsoo.ru/7f417af8
bubmoteka [JOK
10 IT 600 6 1 0
OBTOPCHHC ¥ 0BobIeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9 0




INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
KounuecTBo yacoB DJIeKTPOHHBIE
Ne Jara undpoBbie
Tema ypoka KonTtpoabusie | IlpakTHueckue
n/n Bcero u3yyeHHsi | oOpa3oBaTesbHbIE
padoThI paboThl
pecypcbl
. Bubnmorexa LIOK
1 Ki 1 0 0
BAAPATHBI KOPCH 13 HHCIA https://m.edsoo.ru/7f42d452
Bubmoreka [JOK
2 IT 1
OHATHE 00 HPPALIMOHATIBHOM YHCIIE 0 0 https://m.edsoo.ru/7f42eaaa
ec e Onmxe
3 JlecsTuuHble TPUOIKEHNS 1 0 0
UppALHOHATBHBIX YHCE
0.
4 JlecsTnuHbie TPUOIKEHNS 1 0 0
HPPALMOHATBHBIX YHCET
5 JleficTBUTENBHBIEC YKCIIA 0
6 CpaBHEHHE JICHCTBUTEIIBHBIX YHCEI 0
7 CpaBHEHHE CHCTBUTEIBHBIX YHCEI 0
A o o
8 pUpMeTHIECKUI KBaJpaTHBIN 1 0 0
KOpPEHb
9 VYpaBHeHue BHIA X2 = a 1 0 0
10 CBoiicTBa apu(pMEeTHIECKUX 1 0 0 bubmuorexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(h)METHIECKUX 1 0 0 bubmotrexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpa3zoBaHue YHUCIOBBIX . oK
12 BBIPAXKEHHUIL, COZIepIKaIIUX 1 0 0 nommotexa [

KBaJIpaTHBIC KOPHU

https://m.edso0.ru/7f42dd26




[TpeoOpa3oBanne YHUCIOBBIX

13 BBIpaKEHHH, COEePIKAILIIX bubmorexa [IOK
https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[peoGpa3zoBaHue YUCIOBBIX
14 BBIpa)KEHHH, COEePIKAIIIX bubmmorexa [IOK
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHne YUCIOBBIX
15 BBIpKEHUH, COJEPIKAIINX Bubmzorexa IOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
bubmuoreka [JOK
16 CrelleHb ¢ 1ebIM N0Ka3aTelieM
https://m.edsoo.ru/7f4354a4
CranapTHast 3aIUCh YUCTIA.
Pa3mepbl 00BEKTOB OKPYIKAIOLIETO
17 MHUpa (OT 3JIEMEHTAPHBIX YACTHIL 10 bubnmnorexa LIOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUINTEIBHOCTD MPOLIECCOB B
OKPYXAIOIIEM MUPE
18 CBOCTBa CTENEHHU C LEITBIM bubnmnorexa LIOK
MOKa3aTesieM https://m.edso0o.ru/7f435648
19 CBOWCTBA CTENECHHU C LIEIBIM bubmoreka [JOK
MOKa3aTesieM https://m.edsoo.ru/7f435648
20 CBOWCTBA CTENECHH C LEITBIM Bubnmnorexa LIOK
MOKa3aTesieM https://m.edso0.ru/7f435648
21 CBoiicTBa CTEEHH C LEIbIM bubnuorexa [JOK
IoKas3aTeseM https://m.edsoo.ru/7f43599a
29 CBoiCTBa CTEIEHHU C LEIbIM bubnuorexa [JOK
oKa3aTesieM https://m.edsoo.ru/7f435ed6
23 KBanpatHslit TpéxunieH




24

KBanpartHusrii Tpéxunex

25 Pa3noxeHue kBazpaTHOro bubmuoreka [HOK
TpEXUIEHa HA MHOKHUTEIH https://m.edsoo.ru/7f42fd38
26 Pa3noxeHue kBaspaTHOrO bubnuorexa [JOK
TpEXUJIEHa HA MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
KonrponbHas paboTa 1o remam
27 "KBaZI;)paTHBIC Eop}m. Crenenu. BrGamorexa LIOK
Kpaparisiii Tpexanen” https://m.edsoo.ru/7f42ec80
bubnuoreka [JOK
28 Asrebparrieckas pods https:// m.edsog ru/7f430382
JlomycTiMble 3HAUSHHS
29 MepeMeHHbIX, BXOSIIHUX B
anreOpanyecKue BHIPaKEHUS
JlomycTHMbIe 3HAUCHHS
30 MEPEMEHHbIX, BXOJSIIHUX B
anreOpanyecKue BhIPaXKeHUs
31 OCHOBHOE CBOWCTBO bubnmorexa LIOK
anrebpanyecKkoi 1poou https://m.edsoo.ru/7f4308e6
o Butmoreka [JOK
82 Coxpatene ApoGeii https:// m.edsocl)_.l ru/7f430a8a
. bubmuorexa [JOK
33 Coxpatenne Apodeii htt;:)s://m.edsoc])_.I ru/7f430f44
. bubnuorexa [JOK
34 Coxpauterie xpodeii https:// m.edsoi.I ru/7f430f44
35 CrnoxeHue, BBIYUTaHHE, YMHOKEHUE bubmmorexa [JOK
U JIeNICHHE anrebpandecKux Ipooeit https://m.edsoo.ru/7f43128¢c
6 CrnosxeHue, BbIYUTaHHE, yMHOKEHHE bubmuorexa HOK

U JieJIeHHe anreOpandeckux apooeit

https://m.edsoo.ru/7f4315c0




37 CrnosxeHue, BEBIYUTaHUE, YMHO)KEHUE bubnmuorexa [JOK
U JIeJieHHe anreOpanvecKux apooeit https://m.eds00.ru/7f4318c2
38 CrnosxeHue, BbIYMTaHUE, yMHOKCHHUE bubnuorexa [JOK
U JIeTIeHHE anreOpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBanue BbIpaXEeHHIH,
39 COJIEpIKAIIMX ajre0pandecKue buGnmorexa [IOK
Aeprkait P https://m.edsoo.ru/7f43259c
npodu
[IpeoOpazoBanue BbIpaXEeHHIH,
40 COJZEpIKAIIMX aIreOpandecKue buGnmorexa LIOK
Aepkait P https://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBaHue BhIpaXKEHUI,
41 cop € xr()a HX alreo I;qucm/le bubmmorexa IOK
Aiepratt P https://m.edsoo.ru/7f432736
Ipobu
42 KonTponbsHas paboTta 1o reme bubmoreka LIOK
" Anrebpanueckast 1poop" https://m.edsoo.ru/7f431d36
bubnuorexa [JOK
43 Ki
BaJIpaTHOE YpaBHEHUE https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE Br6morexa LIOK
AP P https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHHE Butmorexa ITOK
J1p yp https://m.edsoo.ru/7f42eela
6 DopMyia KOpHEH KBaJpaTHOTO bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®dopmyna KOpHEH KBaJpaTHOTO bubnuorexa [JOK
yYpaBHEHHS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaJpaTHOIO bubmoreka LIOK
yYpaBHEHHS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera Bbubnuoreka [JOK




https://m.edsoo.ru/7f42fef0

bubnuorexa [JOK
50 Teopewma Biiera https://m.edsoo.ru/7f430076
51 Pemiennie ypaBHeHUi, CBOAAIIMXCS K bubnuorexa [JOK
KBaJ[paTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOASIIMXCS K bubnuorexka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 Ipocteiimme npobHO- bubnuorexa [JOK
paloHalIbHbIE YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 Ipocteiimme qpobHO- bubmoreka LIOK
palnoHalIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
Pemrenue TekcTOBBIX 33724 € bubnmorexa [IOK
55 .
IIOMOLIbIO KBAZPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
56 Pemenne TeKCTOBBIX 33124 C bubmuoreka [JOK
TTOMONIBIO KBAJIPATHBIX YPAaBHEHHHA https://m.edsoo.ru/7f428f6
57 KonrtponbHas paboTa 1o teme bubmmotexa [JOK
"KBanparusie ypaBHeHus" https://m.edsoo.ru/7f4301f2
JIuneitHoe ypaBHEHHE ¢ ABYMS
58 MIEPEMEHHBIMY, €T0 rpadux,
[IPUMEPBI PELICHHS YPaBHEHUH B
LETBIX YHUCIIaX
JluneiiHoe ypaBHEHHUE C IBYMS
59 MepEeMEHHBIMH, €r0 rpaduk,
IIPUMEPHI PELICHHs YPaBHEHUH B
LETIBIX YHUCIIaX
JluneiiHoe ypaBHEHHUE C IBYMS
60 MepEeMEHHBIMH, €r0 rpaduk,

HPUMEPBI PEIICHNs YPaBHCHUH B




61

LEIBbIX YHUCJIaxX

Pemienue cucreM JIByX JTMHEHHBIX
YpaBHEHUIA C ABYMsI IEPEMEHHBIMU

62

Pemenne cucreM ByX JTMHEHHBIX
YPaBHEHUH ¢ IBYMsI [TEpEMEHHBIMU

63

Pemenue cucrem ByX JTMHEHHBIX
YPaBHEHUH ¢ IBYMsI [TEpEMEHHBIMU

64

[Ipumeps! pemeHus cucteMm
HEJIMHEHHBIX YPaBHEHUH ¢ AByMs
NepeMEHHBIMU

65

[Ipumeps! peleHust cuctem
HEJIMHEHHBIX YPaBHEHUH ¢ IByMs
NepeMEHHBIMU

66

I'paduyeckas uHTEpHIpETALIUL
YPaBHEHUS C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX yPaBHEHUH C
JIBYMs IIEPEMEHHBIMU

bubnuorexa [JOK
https://m.edso0.ru/7f43d6d6

67

I'paduyeckas uHTEpHIpETALIUSL
YPaBHEHUS C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX ypaBHEHUH C
IIBYMS IIEPEMEHHBIMU

Bubmmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemienne TeKCTOBBIX 33124 C
MIOMOIIBIO CHCTEM ypaBHEHUI

69

70

71

Pemrenne TekcTOBBIX 3a7a4 ¢
IIOMOIIBKO CUCTEM ypaBHeHHﬁ

Pemrenue TekCcTOBBIX 3a7a4 €
IIOMOIIBKO CUCTEM ypaBHeHHﬁ

YucroBbie HEpaBEHCTBA U UX




CBOMCTBA

YucioBbie HEpaBEHCTBA U UX

72 .
CBOMCTBA
73 HepasencTBO ¢ 0/1HO IEpeMeHHOM
74 JIuHeliHbIe HepaBeHCTBA ¢ OJHOM Bubnmnorexa LIOK
MEPEMEHHOM U MX peLIeHUE https://m.edsoo.ru/7f42c692
75 JIuHeliHble HepaBEeHCTBA C OJHOI Bubnmnorexa LIOK
NepeMEHHOH U UX pelIeHue https://m.edsoo.ru/7f42c840
76 JIuHeliHbIe HepaBEeHCTBA ¢ OJHOM
MepeMEHHOM U UX pelleHue
77 CucTeMBbl TMHEHHBIX HEPABEHCTB C bubmmotexa [JOK
OJIHOI MepEeMEHHOH 1 UX PELICHHE https://m.edsoo.ru/7f42ch88
78 CucTeMbl TMHEHHBIX HEPABEHCTB C bubmmorexa [JOK
OJIHOI MePEeMEHHOH 1 UX PELICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMBbl TMHEHHBIX HEPABEHCTB C
OJHOI1 MepEeMEHHOH 1 UX PELICHHE
H300paxeHne pereHus TMHEHHOTO
80 HEpaBEHCTBA M X CHCTEM Ha Bubmaorexa [IOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOH MPAMOi
H300paxxeHne pereHus TMHEHHOTO
81 HEpaBEHCTBA M X CHCTEM Ha Bubmaorexa [IOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPAMOi
KoHnTponbkHas paboTa no remam
82 "HepaBenctBa. CucteMsl
ypaBHeHUi"
Bbubmoreka [JOK
83 [Monstie KI[HH
yme https://m.edsoo.ru/7f433c12
84 O06acTh ONPEICICHUS U MHOKECTBO bubnmnorexa [IOK




3HAYCHUH QYHKIHUU

https://m.edso0.ru/7f433d84

85 CrnocoOs! 3aanus QyHKIMH
86 I'paduk byHKIHH
87 CBoiicTBa QYHKIUH, UX
oToOpaxkeHue Ha rpaduxe
88 UreHue 1 nocTpoeHue rpadhuKoB
dyHKIMi
89 IMpumeps! rpadukoB GpyHKUUMI,
OTPaXKAIOIIUX PEaTbHBIC TPOIIECCHI
ODYHKIMH, OTMCHIBAIOLINE MIPAMYIO 1
90 O6YHaTI;-II poTIo n(::lam,ﬁire o Butmorexa [IOK
PATHYIO Hporopm https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TPaPUKH
91 T'unep6oia
92 I'unep6oiia
bubnmoreka [IOK
93 r =x?
paduic pyniwin y =X https://m.edso0.ru/7f4343e2
bubnmuorexa [JOK
94 r =x?
paduk ymuh y =X https://m.edsoo.ru/7£434572
Oynkun y =x2, y =x3, y=VYX,y =
95 \x|}'}11{" I:(bwicxoey emenﬁe ’ buGmorexa LOK
P N P . https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHEHHI
Oyuxun Yy =x2, y=x3, y= VX, y =
96 \x|}'q; a(bwicxoey emeﬂie ’ buGmorexa LOK
P N P . https://m.edsoo.ru/7f434eb4
YPaBHEHHMH U CHCTEM YpaBHEHHMI
[ToBTOpEHNE OCHOBHBIX MOHATUH 1
97 METOIOB KypcoB 7 U 8 KJ1accoB Bubmuorexa [IOK
P . ’ https://m.edsoo.ru/7f4371aa
00001IeHre 3HAHU
98 [ToBTOpEHNE OCHOBHBIX MOHATUH 1 Bubnmorexa LIOK




METOJIOB KypcOB 7 1 § KJIaccoB,
000011eH1E 3HAHUI

https://m.edso0.ru/7f43736¢

HOBTOpCHI/IC OCHOBHBIX TTOHATHHA 1

Bubnuorexa [JOK
% METONOR Kypeos 731 8 knaccos, ! https://m.edsoo.ru/7f437510
000011eHIE 3HAHUT
I o
wo | e |
HOB VP N ’ https://m.edsoo.ru/7f4376b4
00001ICHIE 3HAHUIA
Bbubmmoreka [JOK
101 HroroBast KOHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/7i436088
[ToBTOpEHNE OCHOBHBIX NOHATUH U
102 METOJIOB KypCOB 7 ¥ 8 KJIacCOB 1 Bubmiorexa LIOK
HOB VP . ’ https://m.eds0o.ru/7f437858
000011eHIE 3HAHUI
OBIEE KOJIMYECTBO YACOB I10 102

IMPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

» Anrebpa, 8 xmacc/ Mopakosuua A.I'., Cemenos I1.B., Anekcanaposa JI.A.,
Mapnaxaesa E.JI., OGmiecTBo ¢ orpaHudeHHON O0TBETCTBEHHOCTHI0O « BUHOM.
JlabopaTopus 3HaHU»; AKIIMOHEpHOE 001IeCTBO «31aTeNBhCTBO
«IIpocsemenue»

MopakosBuuy, A. I'. Anrebpa. 7-9 xi.: Tectol / A. I'. Mopakosuy, E. E.
TynpunHCKas. - M.: MHeMo3uHa

METOAUYECKHUE MATEPHUAJIbI IJISA YUUTEJIA

Anexcannp Mopakosuu: Anredpa. 7-9 kiaccel: Metoanueckoe mocooue ais
yuutens, Muemo3nna

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas snektpoHHas mikoja. https://resh.edu.ru/

«Yum.py» — https://uchi.ru/

«lupexc. Yueonux» https://education.yandex.ru/home/

«AKmnacey . https://lwww.yaklass.ru/

doxchopahttps://foxford.ru/about

«Cupmnyc. Onnaiiny . https://edu.sirius.online






