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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUILIMH, KaK €CTECTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0yuatommxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
a0CTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I afanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUSL U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecrieunBaeT pa3BUTHE
JIOTHYECKOT0 MBIIUICHUSI OOYYarolIMXCs: OHMU HCIOJB3YIOT JACNYKTUBHBIE U
WHIYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparnpoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  J1€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBIISIETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» st OCHOBHOTO
o01ero o0pa3zoBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE
JuHuu: «Hucna ¥ BeIUMCIEHUN», «ANreOpanyecKkue BhIpAKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS C
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4eOHOro kKypca oOydarouumcs
NPUXOAUTCS JIOTUYECKU PACCYKJaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JTalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4YarOMIUXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIE HAa ypPOBHE OCHOBHOIO O0ILEro o0pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU U HUpPPALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJIE. 3aBEPUIEHUE OCBOCHHSI YHMCIOBOMU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOydarolmuxcs
MaTEMaTHUYECKOI0 ammnapara, HeoOXOJUMOro JJisi pElIeHUs 3ajJad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBI MaTepHal TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPHPYET 3HaUCHHE MaTeMaTHKH Kak
s3pIKA ISl TIOCTPOCHHUS MaTeMaTUYeCKUX MOJeNeH, OINMUCAaHUs TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKke
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJaJICHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAKEHUS, CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTRY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENU
JUTS. OTIMCAHUS M UCCIIEIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3ydyeHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCIOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIaJ B (OPMUPOBAHUE
IpEeJICTaBICHUIA O POJIM MAaTEMAaTUKH B PA3BUTUU UBUIIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kjaccax u3ydaercs Yy4yeOHBIH Kypc
«Anrebdpa», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Yucna W BBIUMCIEHUSA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 306 gacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kiacce — 102 ygaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HefIeIi0).



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

Yucna v BBIYMCICHUA

KBagparubiii kopeHb u3 uucna. [loHsitue 00 uUppalMOHAIBHOM YHCIE.
JecsaTuuHbie TpUOIMAKEHUST UppallMOHANIBHBIX ynces. CBoicTBa apudmMeTHuecKux
KBaIPAaTHBIX KOPHEW M X MPUMEHEHHE K MPE0OPa30BAHHUIO YMCIOBBIX BBIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LETbIM IMOKa3aTeNeM U €€ cBokicTBa. CTaHAapTHAS 3alKUCh YHACIA.

AnreOpanyeckre BoIpaXeHUSAJIredpandeckue BbIPpaKeHU s

KBagpaTHbiii  TpE€XuieH, pas3joKEHHE KBAaJApPAaTHOIO  TpEXWieHa Ha
MHOHUTEIN.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanmveckod Aapoowu.
CrnoxxeHue, BbIUWTAHUE, YMHOXCHHE, JEJEHUE airedpanyeckux ApoOeH.
PanmonanbHbie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM U KBaJIPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvsl YPAaBHEHUN C IBYMsI EPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHUU C JBYyMS IE€pEMEHHBIMU. [IpuMepbl pelieHus cucTtem
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCHMIBHOCTE HeEpaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMHPYHKIUHA

[Tonsitue @ynkuuu. OOnacTh OMNpeAesieHUs] W MHOXKECTBO 3HAayeHUU
¢ynkiun. CrnocoOb! 3aaaHus PyHKIHMA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpAKAIOIINX peaTbHbIE MPOIECCHI.

OyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 MU OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHHUM.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'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 W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCHEUIHONW Mpo¢eCcCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

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

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIBTYpPOH KaK CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NesATEeIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
30pOBbs,  BEIEHUs  370pOBOr0  o0pa3a JKM3HM  (3I0pOBOE  NHUTaHUE,
cOamaHCUpOBAaHHBIA PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

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
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX 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 COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JCPUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIIEACTBHS, POPMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSAMHU, (OpMyIUpOBaTh
ONpENCICHUST  TIOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccupuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



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

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, UCCIIEI0BaHMs, OLICHWBATH 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 HW3OBITOYHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHUs 3a/1a4H;

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

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

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

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXXKaTh 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, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHusl, COMOCTABISATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe W CXOJACTBO IMO3UIMH, B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  IPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ay/IMTOPHUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
UHIMBUIYalNbHOM paboThl NpU pelIeHnH Y4eOHBIX MaTeMaTHYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0
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 CBOI YacTb
paboThI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH KOMaH/bI,
OLICHUBATh KAa4e€CTBO CBOErO BKJIaZa B OOIMIMK 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 HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, SMOIUOHAJIbHbIN NHTENJIEKT:

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 JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIbTATHI

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

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHbBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YUCJIa TOYKaMH Ha KOOPJAMHATHOU MPSAMOU.

[IpumeHsaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPXKAIMX KBaJpaTHble KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit yucna 10.

AsreOpanveckue BbIPAKeHUS

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM [OKa3aTeJEeM, BBINOIHATh
npeoOpa3oBaHus BIPAXKEHHH, COEPIKAIIUX CTENEHH C LIEJIbIM MTOKA3aTEeNIEM.

BoINonHATE TOXIECTBEHHBIE MPEOOpa30BaHUS PALMOHAIBHBIX BbIPAXKEHUI
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alreOpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUJIEH HA MHOKUTEIIN.

[TpumensiTe mpeoOpa3zoBaHUs BbIPAXKEHHUH AJISl PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE, KBAaJpPAaTHBIE YPABHEHUS M PAlMOHAIBHBIE YPaBHEHMS,
CBOJIAILIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIINE UCCIICTOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKiX MPeCTaBICHUN (yCTaHABINBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexomuTts OT cioBecHOU (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJEIM C IIOMOILBIO COCTaBJICHHWS YPaBHEHUS WM CUCTEMbl YpaBHEHUU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpyuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLECHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyr0 WILIIOCTPAlMI0 MHOXECTBA pPEIICHUH HEpPaBeHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE MOHSATUS U A3BIK (TEPMMHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpPENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.



Ctpouts rpaduku 3JeMeHTapHbIX (YHKIUN BUA:
y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.



TEMATHYECKOE
INIJTAHUPOBAHMUE
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8 KUIACC

KBanpatHbie KOpHU

n3 uyncia. [lonsarue
00 HpparoHaTbHOM
yucie. JlecaTuanbie
PUOJIIKEHUS
UPpALMOHATIEHBIX
qyuced.
JleCTBUTEbHBIE
yucia. CpaBHEHHE
JIECTBUTEIBLHBIX
quces.

YpaBHeHuE BUaa

X2 =a.

CaolicTBa
apru(pMeTHUIECKUX

KBa/IPAaTHBIX KOPHEH.

[IpeobGpazoBanue
YHCIIOBBIX
BBIPAKECHU,
coJiepKaIux
KBa/IpaTHBIC KOPHU

HaumenoBanue paznena |KomnuectBo OcHoBHOE OcCHOBHBIE BUJIBI JEATEIBHOCTH O0YUAIOIIUXCS
(TemnI) Kypca 4acoB coJiepKaHue
Uwrcrna 1 BEIYUCICHUS. 15 KBanpaTHbIit KOPEHb @opMyJIMPOBATH ONpe/iesieHue KBAIPaTHOTO KOPHS

U3 Yrcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
IIpuMeHATH Onepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCJIa, UCTOJIB3YS IIPYU HEOOXOIUMOCTH KAJAbKYJIATOP.
OueHnBaTh KBAIPATHBIE KOPHHU LIEIBIMU YUCIIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHUBATh U YHOPSA0YUBATH PALIMOHAIBHBIC

Y UPPALMOHAJIBHBIE YUCIIA, 3aIIMCAHHBIE C TOMOLIBIO
KBaJpaTHBIX KOPHEW.

HMcciieoBaTh YPaBHEHUE X° = @, HAXOAUTH TOYHEIE

Y IpUOJIMKEHHbIE KOpHU Tpu a > 0.

HccaenoBatb CBOMCTBA KBAAPATHBIX KOPHEH, ITPOBOAS
YU CJIOBBIE SKCIIEPUMEHTHI C UCMOJIb30BAHUEM KaJIbKYJISITOPA
(xoMmIbIOTEpA).

Jloka3bIBaTh CBOIiCTBA apu(pMETUUCCKUX KBAAPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHUM.
BeinoHATH Ipeo0pa3oBaHMs BbIPAXKEHUMN, COAECPHKALIIX
KBaJpaTHbIE KOPHHU.

Beipa:kaTh nepeMeHHbIE U3 TEOMETPUUYECKUX U (PUINYECKUX
dopmy.

Bpruncasitb 3Ha4e€HUA BBIPAXKECHUHN, COAEPKALLINX
KBaJ[paTHbIC KOPHU, UCTIOJIB3YS MPU HEOOXOUMOCTU
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KAJIBKYJISITOP.

Hcnoan3oBaTh B XOJ€ pellICHU 3a/1a4 JIEMEHTapHbIE
MIPEJCTABIICHHS, CBSI3aHHBIE C TPUOIMKEHHBIMU 3HAYCHUSIMH
BEJIMYKH.

3HAKOMHUTBCS € HICTOPHE pa3BUTUS MAaTEMATUKU

Uuca v BEIYUCIECHUS. CreneHsb ¢ 1eNbIM ®opmMyIMpPOBaTh ONpe/iesIeHre CTEIIEHH C LEIbIM
CrerneHb ¢ LETbIM IIOKa3aTeIIEM. ITOKA3aTEIIEM.
IIOKa3aTeseM CranpgapTHas 3a1KcCh IIpeacTraBiasiTh 3anMCh OOJIBIINX U MAJIbIX YUCEN
YHUCIIa. B CTaHJAPTHOM BH/IE.
Pa3mepnl 06beKTOB CpaBHMBATB YKCIIa U BEJIMYHHBI, 3aIIUCAHHBIC
OKPYXaroLEero Mupa C Ucroib30BaHueM crenenu 10.
(OT BeMEHTapHBIX Hcnoab3oBaTh 3a11MCh YUCEN B CTAHAAPTHOM BHJIE
YaCTHII U1 BBIPQKEHUS pa3MEpPOB 0OBEKTOB, JJINTEIBHOCTH
710 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIHPOBATh, 3ANIMCHIBATH B CHMBOJINYECKOH popMme
JUINTEIBHOCTD Y WJJIIOCTPUPOBATH IPMMeEPaMM CBOWCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpyxaromeM mupe. | IIpuMeHsATH cBoiicTBa cTeNeHU AJi1 TPeoOpa3oBaHus
CBolicTBa CTENEHU BBIPAKEHUM, COJIEPXKALLUX CTEIEHHU C LEJIbIM TOKA3aTeJIEM.
C LICJIBIM TOKa3aTesieM | BBINOJHATH AedCTBUSA C YMCIIaAMU, 3alIUCAHHBIMU
B CTaHJIaPTHOM BHJI€ (YMHOXXEHHE, JIETICHHE, BO3BEICHHE
B CTEIICHbB)
Anredpanueckue KBagparusii Pacno3HaBaTh KBaapaTHBIA TPEXWIEH,
BbIpakeHUsl. KBagpaTHbIN TPEXWIEH. YCTaHaBJIMBATh BO3MOKHOCTb €T0 Pa3JI0KEHHUS
TPEXWICH Pasnoxxenne Ha MHO>XUTEIIN.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOXXUTENN

PackiagbiBaTh HAa MHOKUTEJIM KBAIPATHBIN TPEXUJICH
C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
AnreOpanyeckas 1poOb

15

Anrebpanueckas
TpOOb.
Jonyctumsle
3HAYCHUS
MIEPEMEHHBIX,
BXOJISATIUX

B anreOpandeckue
BBIPKEHUSI.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpailieHue
JpoOeH.
Crnoxenue,
BBIYUTAHNE,
YMHOKEHHUE

U JICJICHUE
anreOpanvyecKkux
TpOOeH.
[IpeobpazoBanue
BBIPAKCHU,
coJIeprKaIux
anredpanveckue
Ipoou

3anuceIBaTh AJIreOpanyecKre BhIpaKEHUS.

Haxoauth 06:1acTh onpeieneHus paiuoHaIbHOTO
BBIPAYKEHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHUE APOOU, B TOM YHUCIIE C TOMOLIBIO KAIbKYJISATOPA.
®opMyIMPOBaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
ApoOU U MPUMEHATH €ro JJis IpeoOpa3oBaHus JpOOeEH.
BbINoJHATS 1eiicTBUA ¢ aIredpanyecKuMu ApoOsMHU.
IIpuMeHsATH peodpa3oBaHMs BEIPAKECHUM IS PEILICHUS
3a11a4.

Boipaxath nepeMeHHble 13 GopMyIl (PU3HUECKUX,
r€OMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYaLlUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBanparnoe Pacno3HaBaTthb KBaJpaTHbIC YPABHEHUS.

KBanpaTHble ypaBHEHHs ypaBHeHue. Henmonnoe | 3amuchiBaTh (OpMyJsTy KOpHEN KBaAPATHOIO YPaBHEHUS;
KBaJIpaTHOE pelmiaTs KBaJApaTHbIe YPABHEHMS — [10JIHBIE U HETIOJIHBIE.
ypaBHeHue. opmyna IIpoBoauTs nMpocreimue UccjieJ0BAHU KBAIPATHBIX
KOpPHEH KBaJpaTHOIO YpaBHEHUM.
ypaBHeHus. Teopema Pemiars ypaBHeHHs, CBOISIIMECS K KBAJAPATHBIM,
Buera. C TOMOIIIBIO MPEe0Opa30BaAHUIN U 3aMEHOM IEPEMEHHOM.
Pemenue ypaBHeHui, Habaronath 1 aHAIM3MPOBATH CBSA3b MEXKIY KOPHSIMHU
CBOJIAILINAXCSA 1 Ko3(pduiireHTaMu KBaJpaTHOTO YpaBHEHHS.
K KBaJPaTHBIM. ®opmympoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiinme [poOHO- | TeopeMy, IPUMEHATh 3T TEOPEMBI JJI PELICHUS 3a1a4.
palroHaIbHBIE PemiaTh TekCcTOBBIE 3aJaUM AIT€OPaNYECKUM CIIOCOOOM:
YPaBHEHUS. NEPEXOJIUTh OT CIOBECHON (POPMYIUPOBKH YCIOBUS 3a7a4n
Pemenue TeKCTOBBIX K anreOpandeckoi MoAeu MyTeM COCTaBJICHUS YPaBHEHNUS,
3a/a4 C MOMOILBIO pelaTh COCTaBICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH
KBaJPATHBIX pe3ynbTar.
YpaBHEHUI 3HAKOMHUTBCS C MICTOPHEN Pa3BUTHS aIreOpbl

YpaBHEHUS U HEPABEHCTBA. 13 JInnenHOE ypaBHEHUE Pacno3HaBaTh TMHENHbBIE YPABHEHHUS C IBYMsI

Cucrembl ypaBHEHUI C AByMs IIEPEMEHHBIMHU.

IIEPEMEHHBIMHU, €T0
rpaduk, mpuMepbl
pelIeHNs] ypaBHEHUN
B L[EJIBIX YUCJIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPaBHECHUHN
C ABYMsI

Crpourb rpaduKky TMHEHHBIX YPaBHEHUH, B TOM YHCIIE
HCNOJIb3YS HU(PPOBHIE PECYPChI.

Paziuyars napajuienbHbIE U IEPECEKAIOIIUECS IPSIMBbIE
10 UX YPaBHEHUSIM.

Pemarb cucTembl IBYX JIMHEUHBIX YPABHEHUM C IBYMS

IIEPEMEHHBIMU MIOJICTAHOBKOU U CIIOKEHUEM.

Pemars npocrenime CuCTeMbl, B KOTOPBIX OJHO
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NIEPEMEHHBIMHU.
[Tpumepsl pemenus
CHCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMs
[IEPEMEHHBIMU.
['padpuueckas
VHTEPIIPETALUS
YpaBHECHUS

C IBYMS
NIEPEMEHHBIMU

Y CUCTEM JIMHEUHBIX
YPaBHEHUN C JIByMS
MIEPEMEHHBIMHU.
Pemenne TekCcToOBBIX
3a/1a4 C MOMOILBIO
CHUCTEM ypaBHECHUH

W3 YPABHEHUH HE ABJISACTCS JIMHEUHBIM.

IIpuBoauTh rpa)MuecKyr0 HHTEPIPETALMIO PELICHNUS
YPaBHEHMS C IBYMs IEPEMEHHBIMU U CUCTEM YPABHECHUM
C ABYMS IIEPEMEHHBIMU.

Pemath TekcTOBBIE 3a1aUM AJIre0OpandecKrM ClIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12

Hucnoseie
HEPABEHCTBA U X
CBOMCTBA.
HepagencTso ¢ ogHOM
IIEPEMEHHOM.
JIunerinbie
HEPABEHCTBA C OJJHOMN
IIEPEMEHHOU U UX
petienue. CucTemsl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU MPSIMOU, JOKA3bIBATH
anreOpanvecKu.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJIE PEILICHUS 3a1a4.
PemiaThb nuHeEliHbIE HEPABEHCTBA C OJHOM ITEPEMEHHOM,
n300pakaTh perieHrue HePaBeHCTBA HA YUCIOBOM MPSIMOM.
PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, M300paXKaTh
pEILICHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOM IIPSMOM
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JIMHENHBIX HEPABEHCTB
C OJTHOU ITEPEMEHHON
U UX pELICHHUE.
N3o006paxkenue
pelIeHus JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM Ha YUCIIOBON
IIPSIMOU

OyHKIMU.
OCHOBHBIE TOHATHUS

[lonsTre GpyHKIMM.
OGnacTb onpeieeHus
Y MHO>KECTBO
3HaYEHUHN QYHKINH.
CrniocoOsl 3a1aHUS
GyHKIMMA.

I'paduk QyHkumu.
CaoiicTBa (hyHKIIUH,
UX 0TOOpakeHue

Ha rpaduke

Hcnoab3oBaTh GyHKIIMOHATIBHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

BoruucjaaTs 3HaueHnst GyHKIIHMI, 3aTaHHBIX

dbopmynamu (mMpu HEOOXOIUMOCTH UCTIOIB30BATh
KJIBKYJIATODP); COCTABJATH TA0JINLbI 3HAYeHHMI

byHKIMH.

CTpouTthb mo TouKkaMm rpapuku QyHKIHA.

OnucbiBaTh cBOIiCTBAa PYHKIINN HA OCHOBE €€
rpaguIecKoro mpeICTaBICHUS.

Hcnonb3oBaTh GyHKIIMOHATIBHYIO TEPMHUHOJIOTHIO

U CHMBOJIMKY.

HccnenoBarh npuMepsl rpadMKOB, OTPAXKAIOUINX pealbHbIE
IIPOLIECCHI U SIBJICHUS.

IIpuBoAUTH NPUMeEPBI ITPOLECCOB U SIBICHUN C 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHbIE IPOrPAMMBI

JUIsl IOCTPOEHUs TpauKOB (PyHKUNN U N3yUEHUs

UX CBOVCTB
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QyHKIWUH.
UucnoBelie GyHKITUN

YreHnue 1 noCTpoeHue
rpadukoB QyHKIIMIA.
[Tpumeps! rpaduxos
byHKINH,
OTpaXKAIOIINX
peabHbIE MPOIIECCHI.
OyHKIMH,
OTIMCHIBAIOIINE
IpsMYI0 U 00paTHYIO
MPOTMOPIIMOHATIEHBIC
3aBUCUMOCTH, HX
rpaduku.

['paduk GyHkium

y = x.

OyHKIUU
y=xLy=x,
y=vx, y=|x];
rpaduyeckoe
pelieHrne ypaBHEeHUN
Y CUCTEM ypaBHEHUM

Haxoauth ¢ nomoubio rpadpuka GyHKIUNA 3HAYCHUE OJTHOM
13 pacCMaTPUBAEMBIX BEJIMYHH M0 3HAYEHUIO IPYTOM.

B HecnoxkHbIX ciydasx BbIpaxkaTh (OPMYJI0H 3aBUCUMOCTD
MEXy BEIMYNHAMU.

OnucbIBaTH XapakTep U3MEHEHUS OTHOW BEJTNYMHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBath Bubl H3y4aeMbIX (PYHKIIUIL.

IToka3bIBaTh CXeMATHYECKHU [TOJIOKECHUE HA KOOPIUHATHOU

II0CKOCTHU rpadukoB QyHKIMH BUAA: y = X%, ) = X°,

y =vx, y = |x|.

HUcnoab3oBath pyHKIMOHAJIBHO-TPaUYECKUe
NpeACTABJICHUS Uil PELICHUS U UCCIIEI0BAHUS YPABHEHUN
Y CHCTEM YPAaBHEHUMU.

IIpuMeHATH HU(PPOBBIE PeCyPCHI ISl TOCTPOCHUS
rpadukoB QpyHKIUN

[ToBTOpEeHue n 0000IICHNE

[ToBTOpEeHue
OCHOBHBIX NOHSTHUH
Y METOJIOB KYPCOB
7 1 8 KJIaCCOB,
000011IeHIE 3HAHHUI

Bri0MpaTh, IPUMEHATH, OLEHUBATH CIIOCOOBI CPABHEHUS
YKCeJl, BRIUUCIEHUH, TPeoOpa30BaHU BEIPAXKEHUM, pELICHUS
YPaBHEHUH.

OcyuecTBJIATH CAMOKOHTPOJIb BBITOJIHAEMBbIX JCHCTBUI

¥ CaMOTIPOBEPKY Pe3yJIbTaTa BEIYUCICHUN, TPEOOpa30BaHNUM,

18




ITOCTPOEHUN.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHATDH
MAaTEMATUYECKUE 3HAHUSA JJIs1 PELICHHUS 3a]1a4 U3 IPYTUX
MIPEAMETOB.

Pemarts TekcTOBBIE 321a4M, CPDABHUBATH, BLIOMPATH
CIoOCo0bI PEIICHUS 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
but6mmoreka [IOK
1 UYucna u Beruncienus. KBagparueie KOpHU 15 hits://m.cdsoo.rw/7f417af
) Yucna u BeruncneHus. CTENeHb ¢ [eIbIM 7 bubnuoteka [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEeHHUsI. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bubmuotexa [JOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 1 bu6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/ 741 7af8
bubmunoreka LIOK
8 DyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? DyrKupH. ucioBbie dyHKuHn ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 I1 6006 6 2
OBTOPCHHE H 0DODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHMUE
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8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl

1 KBanpaTHblii KOpeHb U3 YHCIIa 1 02.09 https://m.edsoo.ru/7f566b24
INousarue 06 uppanoOHAILHOM

2 ppatt 1 02.09 https://m.edsoo.ru/72ac855b
YHCIe
JlecsaTnaHbIC TPUOTVHKCHHS

3 1 04.09 https://m.edsoo.ru/da8989ce
HPPALMOHATIBHBIX YHCET

€CSITUYHBIE TPUOIMKEHUS

4 A p 1 09.09 https://m.edsoo.ru/fc4af857
HUPPAIMOHATIBHBIX YHCETT
JleicTBUTENbHBIE YUCTA 1 09.09 https://m.edsoo.ru/alddbeae
CpaBHeHME ACHCTBUTEIBHBIX YHCEI 1 11.09 https://m.edsoo.ru/637a2172
CpaBHeHME IEUCTBUTEIbHBIX YHCEI 1 16.09 https://m.edsoo.ru/d537dbaf
ApndmMeTnueckni KBaIpaTHEIN

8 pud P 1 16.09 https://m.eds00.1ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUaa X* = a 1 18.09 https://m.edsoo.ru/c22abcca
CsoiicTBa a eTHYEeCK

10 BojicTBa apum T‘I,/Iq e 1 23.09 https://m.edsoo.ru/78{fac69
KBaJPATHBIX KOPHEH
CBolicTBa apru(PMETHUECKIX

11 pud . 1 23.09 https://m.edsoo.ru/6af3fa69
KBaJPaTHBIX KOPHEH
[Tpeobpa3oBaHUe YHCTOBBIX

12 BBIPAYKEHHI, COJIEpIKAINX 1 25.09 https://m.eds00.ru/39¢73255
KBaJpaTHBIC KOPHU
IIpeoOpa3oBanye YHUCIOBBIX

13 peoop 1 30.09 https://m.edsoo.ru/ac98bbbl

BBIPAYKEHH, COIEPKALLUX
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https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/39c73255
https://m.edsoo.ru/ac98bbb1

KBaJIpaTHbIE KOPHU

[TpeobpazoBaHme YUCTOBBIX

14 BBIPAYKEHH, COIEPKALLUX 30.09 https://m.edsoo.ru/f87ee32a
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHme YUCTOBBIX

15 BBIPAYKEHHI, COJIEpIKAINX 02.10 https://m.eds00.ru/32593c7¢e
KBaJpaTHbIC KOPHU

16 CreneHb C LIEJIbIM IT0Ka3aTeIeM 07.10 https://m.edsoo.ru/a59837¢l
CrangapTHas 3aluch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (OT PIIEMEHTAPHBIX YACTHILL 10

17 pa( p A 07.10 https://m.edsoo.ru/928ecd9f
KOCMHUYECKIX 00BEKTOB),
JUTUTEIIBHOCTH TIPOIIECCOB B
OKPY’KaloIleM MHUPE
CBOMCTBA CTEIIEHH C I[ETLIM

18 H 09.10 https://m.edsoo.ru/45fec448
oKa3aTelieM
CBOMCTBA CTEIIEHH C I[ETBIM

19 H 14.10 https://m.edso0.ru/44{84bfd
[I0Ka3arejieM
CBOICTBA CTEIIEHU C I[ETBIM

20 H 14.10 https://m.edsoo.ru/13da6ffs5
[oKa3arejieM
CBOMCTBA CTEIIEHU C I[ETBIM

21 H 16.10 https://m.edsoo.ru/a444ce3e
oKa3aTelleM
CBOMCTBA CTEIIEHH C I[ETBIM

22 H 21.10 https://m.edsoo.ru/345e¢1638
[IOKa3arejieM

23 KBanpatsblil TpéxueH 21.10 https://m.edsoo.ru/baldf7ec

24 KBanpaTHblii TpEXuiieH 23.10 https://m.edsoo.ru/bdd9be79
Pasnosxkenne KBaJipaTHOTO

25 P 06.11 https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKUTEIU
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https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678

Paznoxxenue kBagpaTHOro

26 . 11.11 https://m.edsoo.ru/5¢6567¢b
TpEXUJIEHa HA MHOXUTEIN
KonrponsHast pabora o Temam

27 "KBanparnsle kopHU. CTeneHu. 11.11 https://m.edsoo.ru/c724d7¢4
KBanpatuslii Tpexusnen"

28 Anrebpandeckas 1po0b 13.11 https://m.edsoo.ru/ec8fa983
JlonycTuMeble 3HaUeHUS

29 MEPEMEHHBIX, BXOSIINX B 18.11 https://m.edsoo.ru/3ccca98f
anre0panvecKrue BEIPAKCHHS
JlonycTuMeble 3HaUeHUS

30 IIEPEMEHHBIX, BXOJSALINX B 18.11 https://m.edsoo0.ru/b92452fd
anreOpandecKre BhIpaKeHUS
OcCHOBHOE CBOMCTBO

31 N 20.11 https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Coxkpaienue apooei 25.11 https://m.edso0.ru/33ee19b8

33 Coxparmienue apobeit 25.11 https://m.edsoo.ru/3d585¢35

34 Coxkpaienue apooei 27.11 https://m.edsoo.ru/b7286a26
CrnosxeHue, BBIYUTaHUE, YMHOKECHUE

35 M N 02.12 https://m.edsoo.ru/b7¢5738b
U JeTieHue anredpanueckux apobeit
Crnosxenue, BBIYUTaHUE, YMHOKEHHE

36 ’ > YM . 02.12 https://m.edsoo.ru/fa626af5
U JICJICHHE alreOdpandeckux apooei
Crnosxenue, BBIYUTaHUE, YMHOKEHHE

37 ’ > YM . 04.12 https://m.edsoo.ru/67e3478
U JICJICHHE alrebpandeckux apooei
Cnoxxenue, aHue, 0KEeHHE

38 JIOACHAE, BHIAMTARAC, YMH HI/‘I, 09.12 https://m.eds00.ru/8d61236¢
U JeTieHue anredpanueckux apobeit
[IpeoOpazoBanme BhIpaKEHUH,

39 coJiep KaIInx ajareopanvyecKkue 09.12 https://m.edsoo.ru/82ac3492

napobu
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https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/3d585c35
https://m.edsoo.ru/b7286a26
https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/67e347f8
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/82ac3492

[TpeoOpa3oBaHue BEIpaKEHUH,

40 coJiep KaIInx ajareopanvyecKkue 11.12 https://m.edsoo.ru/51ae3adl
npodu
[TpeoOpa3oBaHue BEIpaKEHUH,

41 COJIEpIKaIINX anredpandecKue 16.12 https://m.edsoo.ru/d4adbf39
apobu
KontponbHas paboTa mo teme

42 " 16.12 https://m.edsoo.ru/edadel6d

AnreOpanueckas qpoos"

43 KBanpatHoe ypaBHeHHnE 18.12 https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagpaTHoe ypaBHEHUE 23.12 https://m.edsoo.ru/ba7c2494

45 HenonHoe kBazpaTHOE ypaBHEHUE 23.12 https://m.edsoo.ru/7739d625
®o 7

46 PMY’Ia KOPHEH KBaZpaTHoro 25.12 https://m.edsoo.ru/f3¢232a6
YpaBHECHHUS
o .

47 OpMYJId KOPHEH KBAAPaTHOTO 30.12 https://m.edsoo.ru/1b454bfe
YpaBHECHHUS
o .

48 OpMYJIa KOPHEH KPaApatHoro 30.12 https://m.edsoo.ru/5b12b5ea
ypaBHEHUS

49 Teopema Buera 13.01 https://m.edsoo.ru/fa4fb6as

50 Teopema Buera 13.01 https://m.edsoo.ru/f9a2b6 1
Pemenue ypaBHEeHUIA, CBO cs K

51 HICTHE YPABHCHIH, CROAAIMXCA 15.01 https://m.eds00.1ru/673692a2
KBaJIpaTHBIM
Pewrenne ypaBHenuit, cBo c

52 HHICHHE YPABHCHHIH, CBOAALIMXCA K 20.01 https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreiimme qpobHO-

53 POCTEHIIHE APODH 20.01 https://m.edsoo.ru/67772e31
paloHaIbHbIe ypaBHEHUS
[Tpocreiimme gpoOHO-

54 POCTEHILIE APOLH 22.01 https://m.edsoo.ru/29¢268ed

paLOHaIbHBIE YPABHEHUS
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https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/fa4fb6a5
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https://m.edsoo.ru/673692a2
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https://m.edsoo.ru/67772e31
https://m.edsoo.ru/29e268ed

55

Pemmenue TEKCTOBBIX 3aJ1a4 C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

27.01

https://m.edsoo.ru/cf84dc92

56

Pemmenue TEKCTOBBIX 3aJ1a4 C
IMOMOIIBIO KBAJPATHBIX YPAaBHEHUN

27.01

https://m.edsoo.ru/feb686¢8

57

KontponbHas padoTa mo teme
"KBanparHubie ypaBHEeHUA"

29.01

https://m.edsoo.ru/b7blad5f

58

JInHeliHOe ypaBHEHUE C IBYMs
MepEMEHHBIMH, €T0 TpaduK,
MpUMEpHI pElIeHNs YPaBHEHUN B
LENBIX YUCITaxX

03.02

https://m.edsoo.ru/ae677ab5

59

JInHeliHOe ypaBHEHUE C IBYMs
MIEPEMEHHBIMH, €T0 rpaduk,
IIPUMEPHI PEIlICHUs] YPaBHEHUI! B
LEJIBIX YHCIIaX

03.02

https://m.edsoo.ru/2b4£56e5

60

JInHeliHOe ypaBHEHUE C IBYMs
MEPEMEHHBIMH, €T0 rpauk,
MPUMEPHI pEIIeHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

05.02

https://m.edsoo.ru/56fb3f4a

61

Pemenne cucreM AByX JIMHEHHBIX
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

10.02

https://m.edsoo.ru/73e4de97

62

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

10.02

https://m.edsoo.ru/de6ed3fl

63

Pemenue cucrem 1ByX JMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

12.02

https://m.edsoo.ru/4ca22968

64

IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

17.02

https://m.edsoo.ru/5d426¢5d

65

[Tpumepsl penieHust cucteM

17.02

https://m.edsoo.ru/1c257164
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https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5
https://m.edsoo.ru/56fb3f4a
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/5d426c5d
https://m.edsoo.ru/1c257f64

HEJIMHEUHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIUS

YpaBHCHUA C ABYMA NICPEMCHHLIMU U

66 g N 19.02 https://m.eds00.1u/275e59¢c2
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU
['padpuaeckas maTEpIIpETALIHS

ABHEHMS C IByMsI IEPEMEHHBIMU U

67 P f[ P . 24.02 https://m.edsoo.ru/7e32¢719
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU
Pemenne TekCTOBBIX 331249 C

68 A . 24.02 https://m.edsoo.ru/2bee62{c
MTOMOIIIBIO CUCTEM ypaBHEHHI
Pemenne TekCTOBBIX 331249 C

69 A . 26.02 https://m.edsoo.ru/adee3336
MTOMOIIIBIO CUCTEM YpaBHEHHI
Pemenune TeKCTOBBIX 337124 C

70 A . 03.03 https://m.edsoo.ru/c425b3ed
MIOMOIIIbIO CUCTEM YpaBHEHUI
YucaoBble HEPABEHCTBA U UX

71 . P 03.03 https://m.edsoo.ru/ab935797
CBOICTBa
YucioBble HEPABEHCTBA U UX

72 . p 05.03 https://m.edso0.ru/2a95bc36
CBOICTBa

73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON 10.03 https://m.edsoo.ru/f7daad5b
JInHelHBIE HEpaBEHCTBA C OJHOM

74 . p g 10.03 https://m.edsoo.ru/1b31351c¢
MePEMEHHON U X peIIcHre
JInHeHbIC HEpaBEHCTBA C OJHOM

75 . p A 12.03 https://m.edsoo.ru/9e34ec7d
MePEMEHHOMN U UX pelIeHre
JInHelHBIE HEpaBEHCTBA C OJHOM

76 . p g 17.03 https://m.edsoo.ru/e3b51845
MePEMEHHOMN U UX pelIeHre

77 CucreMbl TMHEWHBIX HEPABEHCTB C 17.03 https://m.edsoo.ru/f4c88c54
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https://m.edsoo.ru/275e59c2
https://m.edsoo.ru/7e32c7f9
https://m.edsoo.ru/2bee62fc
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https://m.edsoo.ru/c425b3ed
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OJIHOM IIEPEMEHHOM U UX PEIICHUE

CucTeMbl TMHEUHBIX HEPABEHCTB C

78 . . 19.03 https://m.edsoo.ru/571a8b2¢
OJTHOM MEePEeMEHHOMN U MX PElICHHE
Cucre el €paBEHCTB C

79 1 TUMH i HHB\{X HEPAaBCeHCTR 24.03 https://m.eds00.ru/99b83365
OJTHOM NMepeMEeHHOMN U UX pelIeHHe
N3o00paxeHune penieHus TMHEHHOTO

80 HEPaBEHCTBA U UX CUCTEM Ha 24.03 https://m.edsoo.ru/acal2984
YUCIIOBOM MPSAMOU
N3o00paxeHune penieHus TMHEHHOTO

81 HEPABEHCTBA U UX CUCTEM Ha 26.03 https://m.edso0.ru/57565dd5
YUCIIOBOM MPSMOU
KontponbHas padoTa mo TeMam

82 "HepasenctBa. CucteMbl 07.04 https://m.edsoo.ru/6a53b46e
ypaBHEHHUH"

83 [Tonsitue GynkIM 07.04 https://m.edsoo.ru/6a7cacab
06

84 HaCTbUOHpeHeHeHHﬁ 11 MHOHECTBO 09.04 https://m.edsoo.ru/1b9bcdef
3HAaYeHUN QYHKIIUU

85 Cnioco0wl 3amanus GyHKITAN 14.04 https://m.edsoo.ru/bc3f786¢

86 I'paduk Gyakumm 14.04 https://m.edsoo.ru/df9eb637
CaoiicTBa

87 BOHCTBA QyHKLUHH, HX 16.04 https://m.edsoo.ru/f27b961d
oToOpakeHHne Ha rpaduke
Urenue u nocrpoeHue rpauko

88 . poeHme rpaguxos 21.04 https://m.edsoo.ru/88a699ee
byHKIHI
[Tpumeps! rpadukoB GyHKINH,

89 21.04 https://m.eds00.ru/296¢3ec9
OTPaXKAIOIIUX peaTbHbIC MPOIECCH
OYHKIMH, OMHUCHIBAIOLIUE MPSIMYIO

90 1 00paTHYIO MPOMOPIIMOHATHHBIC 23.04 https://m.edsoo.ru/b2e6¢3fd

3aBUCUMOCTH, UX IrpaduKu
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91

'umep6ona

28.04

https://m.edsoo.ru/c7cd25d2

92

I'unepbona

28.04

https://m.edsoo.ru/ea41995¢

93

I'padux pynkuum y = x?

30.04

https://m.edsoo.ru/2bf8459¢

94

OyHkmmn y =x%, y =x*, y= VX, y =
x|; Tpaduueckoe penieHue
YPAaBHEHUH U CUCTEM ypaBHEHUN

05.05

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX OHATUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
00001IeHNe 3HAHMIA /
Bcepocculickas mpoBepodHas
pabora

05.05

https://m.edsoo.ru/f4e48f18

96

Hroroas koHTpOaBHAs paboTa /
Bcepoccuiickas npoBepoyHas
pabora

07.05

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHNE 3HAHUN

12.05

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX IOHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUN

12.05

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
000011IeHNe 3HaHU I

14.05

https://m.edsoo.ru/7¢b79181

100

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

19.05

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX OHATHUIN U
METOJIOB KypCOB 7 U 8 KJIACCOB,

19.05

https://m.edsoo.ru/1fbadd86
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000011eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX OHATHIN U

102 METOJOB KypCOB 7 U 8 KJIaCCOB, 1 21.05 https://m.edsoo.ru/dc2f5d6¢
00001IeHIEe 3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBath HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
NEHCTBUTENBHBIX YUCEN JIJISi CPAaBHEHUS, OKPYTJICHUS W BBIUYMCIICHHIA,
n300pakaTh JIEUCTBUTEIIbHBIC YHCJIA TOYKAaMH Ha KOOPIWHATHOMN

IpsAIMOI

1.2

[IpuMeHATH MOHATHE  APU(PMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXxO/JWUTh KBAJApaTHbIE KOPHM, MCIOJIB3Ysl MPU HEOOXOJUMOCTH
KaJIbKYJISTOP, BBIIOJHATH MPE0Opa30BaHMsl BEIPAXKEHUH, COEpKaInX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucd  OOJNBIIMX W MaJIbIX 4YHCE C IIOMOIIBIO

JECSITHUHBIX Apobeii u crerneneit uncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIUX CTENEHH C IENBIM

IIoKa3arTcjicM

2.2

BrImonmHATE  TOXKIECTBEHHBIE  NMpPeoOpa3oBaHHUs  pallMOHATBHBIX
BBIPQKEHHII HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U

anre0panvdecKuMu JIpo0sMu

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUN IS PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTuKu, CMCKHBIX IMTPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKNU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbBIE
YpaBHEHUS, CBOJISIIMECS K HUM, CUCTEMBbI JIByX YpPaBHEHHUU C JBYyMs

NEPEMEHHBIMU

3.2

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM

ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapuuecKux




Mpe/icTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WJIM CHCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

[lepexoguth OT crnoBecHOW  (OpPMYTUPOBKM  3amaud K €€

anre6pa1/1qec1<0171 MOACIN C IOMOIINBIO COCTAaBJICHUA YpPaBHCHHA WA

33 CUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar
[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKH,
34 pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U MX CUCTEMBI,
' naBaThb  rpaduyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIUU
[Monnmarh © WHCMONB30BaTh (DYHKIMOHAIBHBIE TOHSATUS U S3BIK
il (TepMHHBI, CHMBOJUYECKHE OOO3HAYEHUsS), OMPEICIATh 3HAYCHHUE
' (GYHKIIMM N0 3HAUYEHUIO apryMEHTa, OINpEAeNsaTh CBOICTBA (YHKIUU
o e€ rpaduky
Ctpouts rpaduku 37eMeHTapHbIX (YHKINN BUA:
42 y =k

, Y =x?, y = X%, y = |X|, OIIUCBIBAaTh CBOWMCTBA YMCIOBOH (PYHKIMHU MO €&
rpaduxy




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIepPKAHUA
1 Hucna v BBIYUCICHUS
. KBagpatubiii kopeHb u3 uuncna. llonsTHe 00 HpparMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apupMETHYECKUX KBaJIpaTHBIX KOPHEH W WX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBHIPAKEHUIN M BHIYHCICHUSM. JeHCTBUTEIBHbBIE
yucna
1.3 CreneHb ¢ 1eNbIM MoKaszaTesneM u €€ cBoiicTBa. CTaHaapTHas 3allKiCh YUCia
2 AnreOpandeckue BoIpaKEHUS
2.1 KBanpaThslil TpéxuiieH, pa3aoKEHUE KBAPaTHOIO TPEXUIEHA HA MHOKUTENIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeIeHUE anredpandeckux apooei
2.4 ParmonanbHble BEIpakeHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOISAIINUXCS K TUHEUHBIM U KBaJPATHBIM
33 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHHS
I'paduueckas uHTEpHpeTalds YPaBHEHUN C JBYMs MEPEMEHHBIMH M CUCTEM
3.4 JIMHEMHBIX YpAaBHEHHH C AByMd IepeMeHHbIMU. [IpuMepsl penieHus cucteM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aau anredpandeckuM crocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN
3.10 CucreMbl TMHEUHBIX HEPABEHCTB C OJJTHOM MEPEMEHHON
4 OyHKIUU
n [Tonstue ¢yakuuu. OOmacTh ompeneleHWs W MHOXKECTBO 3HAYCHUU
. ¢dbyakuur. CriocoObI 3amanust QyHKITHI




4.2

I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QyHKINH, OTpAKAIONIUX peaTbHbIE MPOIECChI
OyHKIMM, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOMOpPLHOHANIbHbIE

- 3aBUCUMOCTH, UX Irpaduku

4.5 OyHKIUU y =x?% y = x?

4.6 Oynkiun y = [x, y = |x|

4.7 I'padpuaeckoe perneHue ypaBHEHHIH U CUCTEM YpaBHCHHMA




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO
o0uiero oopaszoBanus Ha ocHoBe PI'OC

YMeHHE OmnepupoBaTh MOHATHSAMU: MHOXKECTBO, ITOAMHOKECTBO,
olepaluy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHIMM:
rpad, cBA3HBINH rpad, AepeBo, IHMKI, NPUMEHSATh WX TMPH PEIICHUH
3aJja4; YMEHHE UCIOJIb30BaTh IpauuecKoe NMpeICTaBIEHUE MHOKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUH, IIPU PELICHUU 3a1ad

U3 IpYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBath MOHATHSIMU: ONpEIEIIEHNE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE PpACIO3HAaBaTh HWCTUHHBIE U  JIOXKHbBIC
BBICKA3bIBAHUS, MPUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATHSAMU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTh HATYpaJbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, LIEJI0€ YHCIIO, MOJYJh 4YHCla, OOBIKHOBEHHas ApoOb U
JecsiThYHas Opo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKUd KBaJApaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  YWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCHA; YMEHHE JelaThb NPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETIEHb C LEJBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHH
Oosbllle €IMHUIBI;, YMEHHME BBIMOMHATH PACYEThl 1O (OpMyIam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAKEHUH U
BBIPQXEHUI C KOPHSAMH, Pa30oKEHHE MHOTOWJICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (OPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue ONncprupoOBaTh NOHATUAMUA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OJHOH NEPEeMEHHOW, CHCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJa4; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMyI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peleHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIICE 3HAUYCHHS
byHKIMNT; YMEHHE OTIepUpPOBATH MOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas (HyHKIIHS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosna; ymeHue
CcTpouTh rpaduku GYHKIHUHA, UCTIOIB30BaTh TPAadUKH TSI ONIPEACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YU4eOHBIX TIPEAMETOB M pPEaTbHON JKU3HH; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

YMeHue ONEepUpPOBATH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  IMPOTPEecCUu;  yYMEHHUE
MCIIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX THUIIOB (B TOM YHCJIE HAa IPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a4ui U3 00JIaCTH YIpaBIEHUS JIMYHBIMU U
CeMEHHBIMU  (MHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE U OICHHWBATH IPABIONOA0OHOCTD

MOJIYYEHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATUAMHU: (UTYpPA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEIPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSAMOYTOJbHBIM TPEYroJIbHUK,

Me/nraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHHUK,




napajuieiorpaMMm, pomM0O, TpPsIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJIEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (aKTOB

10

YMeHue omepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TpSAMBIMH, TEPIEHANKYISAp, HAKIOHHAS, TPOCKIHS,
noxobue ¢puryp, nofo0HbIe TPEYTOJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKH W TPSIMOW; YMEHHE DPACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
nojnobue ¢uryp, napaienbHOCTh U NEPHEHIUKYISAPHOCTD MPSAMBIX B

OKpYIKaroIieM MHUpe

11

YMeHue omnepupoBaTh IMOHATUAMM: JUIMHA, PpACCTOSIHUE, YIoJd
(BeMIMUMHA yrja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U  IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IPSIMOYTOJIBHOTO AapaJUIENIENUIENA; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSTHUM, IUTOIIAAeH

12

YMeHne wu3zo0pakarb IUIOCKME (GUTYPRI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMeHnue onepupoBaThb MOHATHSAMH:  TPSAMOYTOjibHash — cHUcTeMa
KOOpJIWHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKaJISIPHOE MPON3BEICHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHuX Y4eOHBIX

IIPEAMETOB U peaIbHOM KU3HU

14

yMeHI/Ie OHGpI/IpOBaTB IIOHATUAMMN . CTOJIGI/IKOBBIG nu prrOBBIe
quarpaMMbl, —TaONWIBL, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHbIIEe 3HAYCHHUS, pa3Max YHMCIOBOr0 Habopa;

yMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBaTH M  MPeoOpa3oBBIBATH




uHGOpMalLMIO, MPEJICTABICHHY0 B Ta0iuuax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
ABJICHUM; yMEHHE paclo3HaBaTh M3MEHUUBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue omnepupoBaTh MOHATUAMU: CIyYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO0.)
CIly4ailHOrO OIbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Mepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAalOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/la4¥, IPUBOJUTH NPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE  BBIAAIOIIMECS  PE3YJIbTaThI,
[IOJIy4YEHHBIE B XOJ€ pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsiemMblii JJIEeMEHT COJEPKAHUSA

1 Uucna u BBIYUCTIECHUS

1.1 Harypanbnbie u nensie yucna. [Ipu3Haku 1e1MMOCTH LETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JIpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKUE APOodH

13 Pannonanbuple uyncna. Apudmernyeckue Omepaludd € paldOHaIbHBIMU
' YUCIaMHU

14 HetictBurenbHple uyncia. ApudMeTHYecKHe ONepaluu ¢ JACHCTBUTEILHBIMHU
' YyHClIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYTJEHHUS, NPUKUAKA U OIEHKa
' pe3ynbTara BEIYUCICHUH

2 Anrebpanyeckue BhIpaXEHUs

2.1 BykBeHHbIE BhIpaykeHUs (BBIPRXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMeTHIECKUMHU KOPHIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
. YpaBHEHUH

35 Llenbie 1 npoOHO-paloHaNbHbIe HepaBeHCTBA. CHCTEMbl W COBOKYIHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkuma. ['padux  dyakuum. OO6macTh
ompeeNIiCHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBI (yHKIMH. Hanbombinee W HauMeHbllee 3HAUeHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KPyT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA
» Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ n3nanue,
nepepadboranHoe Maxkaporues FO.H., Munmatok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkiinoHepHoe o01iecTBo «M3aaTeascTBo
«IIpocsemieHue»

* Maremaruka. Anredpa: 8-it kiacc: 6a30BbI YpOBEHB: yueOHUK; 16-¢ u3nanue,
nepepadotanHoe MakaperueB FO.H., Munatok H.I'., Hemxos K.W. u np.; mon
penakiueit TensikoBckoro C.A. AxknnmonepHoe o61mecTBo «3naTtenscTBo
«IIpocsemenue»

* Maremaruka. Anredpa: 9-it kinacc: 6a30BbIi ypOoBeHb: yueOHUK; 15-¢ u3nanue,
nepepadoranHoe MaxkaperueB FO.H., Munmatox H.I'., Hemkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkiinoHepHoe o01iecTBo «M31aTeancTBo
«IIpocseuieHue»

* Maremaruka. BeposiTHOCTb U cTaTucTUKA: 7 - 9-€ Ki1acchl: 0a30BbIi YPOBEHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit U.P., Smenko 1U.B.; mox
penakiueit Amenko U.B. Axkuronepnoe o6miectBo «3narenscTBo
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o HMHubopManmoHHO-METOIUIECKOE TUCEMO 00 OCOOEHHOCTSAX MPEIO1aBaHUs
yueoHoro npeamera «Matematuka» B 2025/2026 yueOHOM TOY
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e MeTroanueckue peKOMEHAAIMNH 110 CO3JJaHUIO KJIACCOB TEXHOJIOTUYECKOIro U
€CTECTBEHHO-HAYYHOr0 poduiiei U KJIaCCOB C YIIIYOJICHHBIM U3YyUYEHUEM
MaTeMaTUKH, GU3HKHA, XUMUH, OUOJIOTUH B 00I11€00pa30BaTEIbHBIX
OpraHu3alMIX C UCIIOJIb30BAHUEM MH(PACTPYKTYPHI, CO3TAHHON B paMKax
HaIMoHagbHOrO npoekta «O0pazoBanue» (Ksanrtopuymsl, IT-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en profilej 2025.pdf

e COOpHUK THUIOBBIX 3aJaHUH JIsI TEKYIIETO OIEHUBAHUS 110 YIeOHBIM
npeameram «Marematuka» u « MabopmaTukay. (2024 1.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

e Meronnyeckue pekomeHaanuu. ClieHapun KOMILIEKTOB yUeOHbIX 3aJaHUM-
KOHTEKCTHBIX 33/1a4 K yueOHOMY Kypcy «BeposTHOCTh U cTaTHCTUKaY. 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty uchebny
h_zadanij 2024.pdf
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
1. bubmuoreka LIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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