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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHs: OHAa 00ECTIeUnBaET U3YUCHHUE NPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IHUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
IPOAODKEHUS 00pa30BaHMs M B MOBCEAHEBHOM KU3HU. Pa3BuTHE y 00yUarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUH U CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUYeCKOM HAYKOM SIBIIEHUH U MPOILIECCOB
B MpUPOJEC W OOINECTBE, POJU MaTeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I afanTallid B COBPEMEHHOM LU(poBOM
obmectBe. M3yuenue anreOpsl obOecreurMBaeT pa3BUTHE YMEHHsS HaOII01aTh,
CpaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI W BBIBOJIBI,
dbopmynupoBath yTBepkaeHH. OcBOEHHE Kypca aareOpbl 00ecneunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUSI OOYYarolIMXCs: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
WHIYKTUBHBIE PAcCyXKJeHUs, 0000IeHINEe U KOHKPETHU3AIUIo, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYYaloIUXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1eITeTbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» ajisi OCHOBHOTO
o01mrero oOpa3oBaHHsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
nvHUH: «Yucaa ¥ BRIYHCICHUSY, «ANreOpanveckie BBIPAKCHUD», «YPaBHCHUS U
HEpaBeHCTBa», «DyHKimm». Kaxgas w3 3THX colepiKaTeabHO-METOTUICCKIX
JVHUHA pa3BUBAETCs HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS €
IpyrMMH €ro JuHUsIMH. B Xole wu3ydeHus ydeOHOro Kypca OOydaromumcs
IPUXOJIUTCS JOTHUECKH PACCy’KIaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B TmporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTEMaTUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00YJarONTUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMatuieckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMM «YuWclia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JalbHENIIEro U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCJIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
CBS3aHO C pAlMOHAIBHBIMU M HpPpaAlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJE. 3aBEPUIEHUE OCBOCHHS YHMCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydarommxcs
MaTEMaTHUYECKOI0 ammnapara, HeoOXOJUMOro JJisi PElIeHUs 3ajad MaTeMaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPHPYET 3HaUYCHHUE MaTeMaTHKH Kak
A3bIKa IS TIOCTPOCHMSI MAaTEMaTHYECKUX MOJIeNied, OMHMCAaHHWs MPOLECcCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOASAT TaKke
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, M OBJaJICHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxaenuil. [IpeoObpazoBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs1, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTRBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTHYeCKOH MOJeNu
JUISL ONMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3ydyeHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJ B (POPMUPOBAHHE
IpEeJICTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKaHUS:
«Yucna W BBIUMCIEHUA», «ANreOpanyeckue BbIPAXKEHUs», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs B 9 kinacce — 102 yaca
(3 yaca B HeZEIIO).



COJAEPXKXAHME OBYUYEHUA
9 KIIACC

Yucsia ¥ BbIYMCICHUS

PannonanpHple 4Kciia, UPpALIMOHAIBHBIE YUCIIA, KOHEUYHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble AeCSITUYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MTPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeWCTBUA C
JNEHUCTBUTEIILHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpY’KaroleM MHUDE.

[TpubnmxE€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pelienrne ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaApPaTHBIM.
buxkBagpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEH Pa3JI0KEHNEM Ha MHOXKUTEIIH.

Pemenune apoOHO-palMOHANbHBIX ypaBHEHHMU. PelleHue TEKCTOBBIX 3az1ady
areOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Perienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNs] CHCTEMbl YPABHEHUM C IBYMS IIEPEMEHHBIMU.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOWM. KBaaparHeie HepaBeHCTBaA.
I'paduyeckas uHTEpIpETalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apaboIbl, OCb CAMMETPUHU NapadoJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHHU



[loHaTHE YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHHE MOCIEA0BATEIbHOCTH
peKkyppeHTHOH popMyoit u hopMyJIoH 1-T0 WIeHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. PopMynbl #-ro YieHa
apru(PpMETUIECKON U reOMETPUUECKOM MPOrpeccuil, CyMMbl IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TEOMETPUUYECKOW MpOTpeccHii
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMHA 1POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCHUHCKOMN
MaTE€MaTUKH, IE€HHOCTHBIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0A3aHHOCTEH rpakJaHMHA U peaTu3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTUYECKOIrO
o0Opa3oBaHHUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢decCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHWH, YMEHHIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKU U MATEMAaTHYECKOW KYJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEpEcax CBOETro
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O K€ [paBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKpPYKAIOMIEW Cpelbl, OCO3HAHHUEM
rJ100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTEeH WX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OTbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUS, (OPMYyIHMPOBATh U OLCHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHONICHWA MEXIy MOHATUSMHU, (DOpMyIUpOBaTh
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIE, C€IUHUYHBIC, YAaCTHBICE W O0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTHUYeCKUX (PaKToOB, BBICTpaMBaThb AapryMEHTALMI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOSATENIBHO COCTABIEHHOMY IUIaHY HECJIOXKHBIH
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, MCCIEI0BAaHMs, OLIEHWBATh JOCTOBEPHOCTD
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM3OBITOYHOCTh HH(OpPMAIUH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JIuarpaMMamMi, HHOM rpadukod u uX
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOMCK
peIlIeHusl, COMOCTABISATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe W CXOJACTBO IMO3UIMH, B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yJbTaThl  pEIICeHWs  3aJaud,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
UHIMBUIYalNbHOM paboThl NpU pelIeHnH Y4eOHBIX MaTeMaTHYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOM palOTHI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOK 4YacTb
paboThI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH KOMaH/bI,
OLICHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOMIMKA MPOAYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS UM HEIOCTIKCHUS 1IEIIH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

BoimonusATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHYEeCKHe
JNEUCTBUS C PAallMOHAJIbHBIMU YUCIIAMU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCIECHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIIIX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMH
MOKA3aTEISIMH.

[IpuMeHATh  NPU3HAKK  JACIMMOCTH,  PpAa3JOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBS3AHHBIE C OTHOILLICHHEM
BEJINYMH, MNPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a]a4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepurarna.

Haxomute 3HaueHus: OyKBEHHBIX BBIPQKCHHMH TMPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEJIOrO  BBIPAXKEHHS B~ MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMTEIA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (HOpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU TMOKa3aTeasiMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSS NpaBuia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMmy. IIpoBepsTh, siBaseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbl IPU PEIICHUN JIMHEWHBIX YPABHEHUHN U UX
CHCTEM.

[TonOupaTe npuUMepbl Map YHWCEN, SABISIIOUIMXCS PELIEHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocraBnsaTe W pewmiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBIN PE3yJIbTaT.

DyHKIUU

N3006paxkath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
areOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku IUHEHHBIX PyHKIMA. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WHOOpMauw,
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAIMIO U3 TpadMKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOYYarOMIMICS TOJYYHUT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHbBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPJAWHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIIMX KBaJpaTHble KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEMN.



Hcronp30BaTh 3amucu OONBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATUIHBIX
npobeit u creneHei uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpyMEHATP TOHSATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa30BaHus BbIPAXKEHUH, COJAEPKAILIMX CTEIEHH C LIEJIbIM MOKa3aTeIeM.

BrImomHATE TOXIECTBEHHBIC MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U aNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM 1JI pelIeHUs] pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nuHeiHbIE, KBaJIpaTHbIC YPAaBHEHUS U PallMOHAJIbHBIE YpPaBHEHHS,
CBOJIALLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS ITIEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUILINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKux MpecTaBieHni (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMA YPABHEHUMN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajaud K €€ anreOpanyecKoiu
MOJEIN C IIOMOUIIBIO COCTABJIEHUSA YPABHEHUS WA CHUCTEMBl YpaBHEHHI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yibTarT.

[IpuMeHsTh CBOWCTBA YMCJIOBBIX HEPABEHCTB /IS CPAaBHEHUS, OICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABATh
rpauueckyo WUTIOCTPALIMI0 MHOXXECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAUCHUE (PYHKIUU IO 3HAYEHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

CtpouTts rpaduKu AIeMEeHTapHbIX (PYHKINN BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = X, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kiacce oOydYarOMIMICS TOJYYHUT CIETYIOIINE
NPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BremmonasaTe  apudmMernueckne JACUCTBUS C  pallMOHATBHBIMH — YHCIIAMH,
coyeTass YCTHbIE W TIMCBMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



Haxomute 3HaueHuss CTENEHEM C LENbIMU IOKAa3aTeIMA WU KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  EUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJgpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOJISIIMECS K
HUM, TIPOCTEHIITNE APOOHO-PAIIMOHAILHBIE YPABHCHHSI.

Pemath cucremsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JINHEUHBIM.

Pemate TeKkCTOBBIE 3aJauM ajareOpauvyeckuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WIIM CUCTEMBI IByX YPABHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBKO, W
npouee).

Pemiate nuHelHbIE HEpPABEHCTBA, KBAJApPATHbIE HEPABEHCTBA, H300pakaTh
pPEIICHUE HEPABEHCTB HA YHUCIOBOW NPSMOM, 3alMCHIBATh PELIICHUE C MOMOUIIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aIMChIBATh PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (yHKUMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh cXxeMaTHYECKU

pacmojoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpa@uKoB PYHKIMHA BUaA: y = kx, y
=kx+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U M300pa)kaTh CXEMATHUYECKU TPAPHUKU KBAJAPATUUHBIX (PYHKIIHIA,
ONMCHIBATh CBOWCTBA KBaIPpaTUUHBIX (PYHKIUH M0 UX rpaduxam.

Pacno3HaBaTh KBaJpaTUuHy0 QYHKLUIO 110 (HOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpHU
pasHbIX CIOCO0AX 3a7aHMsl.

BbINONHATE  BBIYMCIAEHUS C UCHOJB30BaHMEM (OpPMYNIT N-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAaMHU HA KOOPIMHATHOU
IUIOCKOCTH.



Pemate 3agauu, CBSI3aHHBIE C YHMCIOBBIMU IOCJIEIOBATEIbHOCTAMHU, B TOM
YHUCIIe 3a/1a4M U3 PEATbHON KU3HU (C UCIIOJIh30BAHUEM KaIbKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrtpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| Uucna u Beruncienus. JlelcTBUTENbHBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHHS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps-//m.cdsoo.ru/7f419d08
Bbu6nmuoreka [JOK
o 1 1
> YHKHHH 6 https://m.edsoo.ru/7f419d08
Bbu6nuoreka [JOK
6 YucnoBbIe IOCIEA0BATEILHOCTH 15 1 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 18 | Bbu6nuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

IHOYPOYHOE INIVTAHUPOBAHUE

9 KJIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
Hdara uudposbie
Ne n/m Tema ypoka Kontpoabnbie IIpakTuueckue
Bcero H3y4yeHUusi oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
§1 ®yHknum 1 UX CBOMCTBA
Oyukusa. O0nacTh onpeaeneHus u
1 00J1acTh 3HAYCHUI (PYHKITUN 1
Oynknus. O0IacTh OMpPEaeTICHUS U
2 00J1acTh 3HAYCHH QYHKIIIN 1
3 CgoiicTBa (pyHKIMH 1
4 CgoiicTBa pyHKIMH 1
5 CgoiicTBa GQyHKIIHHA 1
§2 KBaapaTHblii Tpex4/ieH
6 KBaznpaTHbIl TpeXWIeH U €ro KOPHU 1 bubmmorex LHJOK
https://m.edsoo.ru/7f43bf66
Pa3znosxeHue kBagpaTHOTO TpexusieHa
7 Ha MHOXHUTEIIH. 1
. Paznoxxenne kBagpaTHOrO TpexXujieHa . Bu6mmorexa IJOK
Ha MHOKUTCIIH. https://m.edsoo.ru/7f43c542
9 Pa3znosxeHue kBagpaTHOro TpexujieHa 1 bubmmoreka [JOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

Ha MHOXXUTCIIHN.

https://m.edsoo.ru/7f43¢542

O06o00menrne MaTepuana H3y4eHHOTO

10 Marepuaia, moJroToBKa K
KOHTPOJIbHOH paboTe.
Konumponvnaa paboma Nel

11 «Ceoitcmea gpynkuyuu. Keaopammutii bu6morexa IIOK

mpexujien).

https://m.edsoo.ru/7f43¢3d0

§3 Kpagparnunas GyHkuus u ee rpapux

AHanm3 KOHTPOJIBHON pabOTHI.

12 B . but6mmoreka [IOK
Dynxuus y=ax’,ee rpaguk u cpoicTsa https://m.edsoo.ru/7f43¢3d0
Dynkius y=ax’, ee rpaduk u

13 CBOMCTBA
Ppaduin pymwuait y = ax” +n u bubnmoreka [JOK

14 y=a(x- m)®. https://m.edsoo.ru/7f43c9b6
Ppacpmcn pymwamit y = ax” +n u Bubnrorexa [TOK

15
y=a(x-—m)’. https://m.edsoo.ru/7f43c9b6
[TocTpoenue rpaduka KBaIpaTHIHON

16 byHKIHH.

[Moctpoenue rpaduka KBaapaTHUHON

17 byHKIIIH.

18 [Moctpoenue rpaduka KBaapaTHUHON



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

byHKIMH.

O06o00menre MaTepuana H3y4eHHOTO
19 marepuaia 1

§4 Crenennas ¢pynkuus. KopeHb m-oii creneHu.

20 OyHKIMA y=x". 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f43d0b4
71 Kopens n-oii crenenun 1 bubnuoteka [JOK
https://m.edsoo.ru/7f43d0b4
27 Kopens n-oli crenenu 1
23 Kopens n-oli crenenu 1
Pewienne ynpaxxHeHui 110 TeMe
24 «KBanparnunas ¢pynkuus. CreneHHas 1 bubmorexa [IOK
DYHKIHS». https://m.edsoo.ru/7f43d23a

O06o00menrne MaTepuana H3y4eHHOTO
25 Marepuaia, moJroToBKa K 1
KOHTPOJIbHOH paboTe.

Konmponvnaa pavoma Ne 2
26 «Keaopamuunasa ¢pynkyus. 1 1
Cmenennan Qpynxyusny.

§5 YpaBHeHus ¢ 01HOI1 mepeMeHHOMI

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

27 Llenoe ypaBHEHUE U €T0 KOPHU.

28 Llenoe ypaBHEHUE U €T0 KOPHU. 1



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

JlpoOHBbIe parMoHaIbHbIE YpaBHEHUS

29

30 JpoOHbIe panioHaIbHbIC YPaBHEHUS

31 JpoOHbIe pannoHaIbHbIC YPaBHEHUS

3 Jpo0Hble palinoHalbHBIE YPaBHEHUS
O0600611eHre MaTepHaa U3y4eHHOTO

33 marepHaia, moJroToBKa K
KOHTPOJILHOM paboTe.
Koumponvnasa paboma Ne3

34

«Ypaenenusn c 00H0Il nepemeHHo».

§6 HepaBeHncTBa ¢ 01HOM NepeMeHHOM

Pemienne HepaBeHCTB BTOPOM CTENEHU

bubmunoreka LIOK

35 i i
C OJHOU IEPEMEHHOU https://m.edsoo.ru/7f43ad5a
3 PeH_IeHI:Ie HepaBeHCTf BTOPOU CTEIECHU bubmunoreka LIOK
C OTHOU IEPEMEHHOU https://m.edsoo.ru/7f43af08
4 PemeHI:Ie HepaBeHCTls BTOPOM cTeneHn Bubimoreka LIOK
C OTHOHU IIEPEMEHHOU https://m.edsoo.ru/7f43af08
18 Pemienne HepaBeHCTB METOAOM bubmmoreka [IOK
WHTEPBAIIOB https://m.edsoo.ru/7f43af08
Pemenne HepaBeHCTB METOAOM
39 WHTEPBAJIOB
40 Pemenue HepaBeHCTB METOAOM bubmmoreka [JOK



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

UHTEPBaJIOB

https://m.edsoo.ru/7f43b21e

41

Pemenue ynpaxueHnuii mo reme
«YpaBHEHUS U HEPABEHCTBA C OJTHOMN
MIEPEMEHHOM ».

Bbubmunoreka LIOK
https://m.edsoo.ru/7f43b098

42

O06o00611eHre MaTepHrasa U3y4eHHOTO
Marepuala, MoJroToBKa K
KOHTPOJILHOM paboTe.

43

Koumponvnasa paooma Ne 4
«Hepasencmea c oonoii
nepemeHHou».

§7 YpaBHeHus ¢ AByMsl IepeMEHHBIMHU U UX CHCTEMbI

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U

bubmunoreka LIOK

44
ero rpaduk https://m.edsoo.ru/7f43b5a2
YpaBHEeHME € ABYMsI IEPEMEHHBIMU U

45 ero rpaduk
I'paduueckuii ciocod pemeHus

46 CHCTEM ypaBHEHUI

4 ['padpuaeckuit cnovco6 pereHus Bu6norexa [TOK
CHCTCM ypaBHCHNH https://m.edsoo.ru/7f43b098
Pewienue cucreM ypaBHEHUN BTOPOU

48 CTETECHHU.

49 Pewienue cucreM ypaBHEHUN BTOPOU Bu6muotexa [JOK

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43a1ac

CTCIICHU.

Pemenue cucrem ypaBHEHHI BTOPOM

50 e . bubmunoreka LIOK
https://m.edsoo.ru/7f4396¢6
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM Bu6mmnorexa LIOK
31 YPaBHEHHMH BTOPOH CTENEHH ! https://m.edsoo.ru/7f439842
Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM but6mmoreka [IOK
52 YPABHEHUI BTOPOH CTENIEHH ! https://m.edsoo.ru/7f4399b4
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM Bu6mmorexa [{OK
33 ypasHemmii BTOpOii CTEnCHH ! https:/m.edsoo.ru/7f439bd
Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM Bu6mmnorexa LIOK
54 YPaBHEHMI BTOPOH CTENIEHH ! https://m.edsoo.ru/7f43a03a
s O06o00611eHre MaTepHaa U3y4eHHOTO
1

Marepuaa

§8 HepaBencTBa ¢ AByMs NepeMeHHbIMHM U MX CHCTEMbI

56 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f43a31e
57 HepasencrBa ¢ 1ByMsl IEpeMEHHBIMU 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f43a526
CucreMbl HEpaBEHCTB C IBYMs
58 IIEPEMEHHBIMU 1
CucreMbl HEpaBEHCTB C IBYMs
59 1

NEPEMCHHBIMU



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

Pewenne ynpaxxHeHui 1o TeMe
«YpaBHEHHS U HEPABEHCTBA C JBYMs

60
IEPEMEHHBIMI).
O06o00menrne MaTepuana H3y4eHHOTO
61 Marepuaia, moJroToBKa K
KOHTPOJILHOM paboTe.
Konumponvnaa paboma Ne 5
62 «Ypasnenun u nepasencmea c 06yms

neépemMenHbIMU ).

§9 Apudmernueckasi nporpeccust

63 IlocienoBaTenbHOCTH
Omnpenenenue apupmMeTHIeCcKOn

64 nporpeccun. ®opMyIa n-ro 4wieHa bubanorexa LIOK
apu(METHIECKOI IPOrPECCHHL. https://m.edsoo.ru/7f43f58a
®opmyiia n-ro 4jaeHa Bu6nuorexa LIOK

65 aprQMETHHIECKOF IPOTPECCHH. https://m.edsoo.ru/7f43abg4
dopmyia CyMMBI 7 MIEPBBIX YICHOB Bu6nuorexa LIOK

66 aprQMETHHIECKOF POTPECCHH. https://m.edsoo.ru/7f43e6¢6
dopmylia CyMMBI 71 TIEPBBIX YJICHOB Bu6miorexa LIOK

67 aprQMETHIECKOH POTPECCHH. https://m.edsoo.ru/7f43ebda
dopmylia CyMMBI 71 TIEPBBIX YJICHOB Bu6miorexa LIOK

68

apru(MeTHUECKON POTPECCUH.

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

O0600611eHre MaTeprasa U3y4eHHOTO
69 Marepuaa, MoJroToBKa K
KOHTPOJIbHOH paboTe.

Konumponvnas paboma Ne6
70 «Apugpmemuueckan npozpeccusny.

bubmunoreka LIOK
https://m.edsoo.ru/7f43{f3b4

§10 I'eomeTpuyeckasi mporpeccust

OnpeneneHre reoMeTPUYECKON
71 nporpeccuu. ®opmyna n-ro uieHa
reOMEeTPHUUECKOI mporpeccuu

bubmunoreka LIOK
https://m.edsoo.ru/7f43ef2¢c

OmnpeneneHue reoMeTpUYECKON
7 nporpeccuu. opmyia n-ro ujaeHa
T€OMETPUYECKON TPOTrPECCUU

bu6mmoreka [IOK
https://m.edsoo.ru/714310c6

®opmysa CyMMBI 7 TIEPBBIX YJIEHOB
73 reOMEeTPHUUECKOIl mporpeccuu

bubmunoreka LIOK
https://m.edsoo.ru/7f43{72¢

®opmysa CyMMBI 71 TIEPBBIX YJIEHOB
74 TFE€OMETPUUECKOI MPOTrpeccun

bu6mmoreka [IOK
https://m.edsoo.ru/7f43£8a0

®opMmysia CyMMBI 71 IEPBBIX YJIEHOB
75 T€OMETPUYECKOU ITPOTrPECCUU

O06o00menrne MaTepuana H3y4eHHOTO
76 Marepuaia, moJroToBKa K
KOHTPOJIbHOH paboTe.

Konmponvnaa pavoma Ne 7
77 «l'eomempuueckas npozpeccuny



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

I'maBa 5. DyieMeHTBI KOMOMHATOPUKH H TEOPHH BePOSTHOCTEH

73 [Tpumepsl KOMOMHATOPHBIX 3a]1a4. 1 bubnuoteka [JOK
https://m.edsoo.ru/7f43fe0e
79 [Ipumeps! KOMOMHATOPHBIX 3a/1a4. 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f4401a6
20 [lepecranoBku 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f440418
81 Pa3zmemenus 1
22 Coueranus 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f444364
33 Pemenne koMOMHATOPHBIX 337124 1
y OTHOCHUTENbHASA YAaCTOTa CIYYaitHOTO . Bu6nuorexa LIOK
COOBITHS. https://m.edsoo.ru/7f443b12
s Beposmiocn, PaBHOBO3MOKHBIX . BuGmmorexa LIOK
COOBITHI. https://m.edsoo.ru/7f443cd4
06 Bepo;miocn, PaBHOBO3MOKHBIX . Bu6miorexa LIOK
COOBITHH. https://m.edsoo.ru/7f443fea
o Bepo;miocn, PaBHOBO3MOKHBIX . Bu6nuorexa LIOK
COOBITHH. https://m.edsoo.ru/7f4441ca
O0600611eHne MaTepHrasa U3y4eHHOTO
38 MaTtepuaa, moAroToBKa K 1
KOHTPOJILHOM paboTe.
29 Koumponvnana paboma Ne8 1

«Inemenmovt KOMOUHAMOPUKU U



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

meopuu 8eposmHocmei»

IHoBTOpEHUE.

90 [TorTOpenwue. Yncna v BEIYHCICHUS 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f444a94

o1 [ToBTOpenue. Anredbpanueckue . Bubmiorexa [IOK
BBIPKCHAA https://m.edsoo.ru/7f444¢56

0 [ToBTOpEHME. YpaBHEHHS U UX . Bu6miorexa [JOK
CHCTEMBbI https://m.edsoo.ru/7f444f44

03 [ToBTOpEHME. YpaBHEHHS U UX . Bu6nnorexa [IOK
CHCTCMBbI https://m.edsoo.ru/7f44516a

94 [ToBTopenwue. [Tponopuuu 1 Bubmuorexa LIOK
https://m.edsoo.ru/7f4452¢6

95 [ToBropenwue. ITporeHTsI 1 Bubmuorexa LIOK

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

IToBTOpenue. CratucTuka,
96 BEPOSATHOCTH 1

97 [Moeropenwue. I'paduxu dyHKIHii 1 1 bubnnoreka [IOK
https://m.edsoo.ru/7f444612

[ToBTopenue. Apudmerndeckue u
98 reOMEeTPUYECKUE POTPECCHH 1

99 [ToBropenue. Pacuers! o popmynam 1

100 IToBTOpenue. TekcToBbie 3a1aun 1



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
https://m.edsoo.ru/7f4446f2

101

IToBropenue. TekcToBele 3a0aun

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

101




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa, 8 kitace/ Maxkaperues F0.H., Munatok H.I'., Hemmkos K.W. u apyrue;

noA penakuuen TemsakoBckoro C.A., AkunoHepHoe o01iecTBo «M31aTenbCcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

[Toypounsie pa3zpaboTku 1o anredpe. 9 kiacc : nocooue aiust yuurens / AH.
PypykuH. — 4-e u3a., on. — 1 ¢daitn pdf : 317 c. — Mocksa : BAKO, 2020. — (B
MOMOIIIb IIKOJIBHOMY yuuTento). — Cuctem. TpedoBanusi: Adobe Reader XI 6o
Adobe Digital Editions 4.5 ; sxpan 10”. — TekcT : 3J1eKTPOHHBIH.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6muoreka [{OK: https://m.edsoo.ru/






