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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
o0Opa3oBaHus: OHa 00ECIICUNBACT U3YYCHUE JAPYTUX AMCUUIUIMH KaK €CTECTBCHHO-
HAyYHOTO0, TaK W TyMAaHWTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIAMMO IS
NPOAO/DKCHUST 0o0pa3oBaHWs W IS IOBCEAHCBHOW JKM3HH. Pasputme Yy
OoOy4aromMXCsl HAYYHBIX MPEJACTABICHUH O TPOMCXOXKIACHUU U CYIIHOCTH
anreOpandeckux aOCTPaKIHMi, CIOCO0Ee OTPAKEHHS MaTeMaTHUECKOW HAyKOM
SBJICHMA ¥ TIPOIIECCOB B TPUPOAEC M OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJICJIMPOBAHUS B HAyYHOM TIO3HAHWMM W B TMPAKTUKE CIOCOOCTBYeT
(OPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS W KaUECTB MBIIIJICHHS, HEOOXO0IUMBIX
JUIA  ajanTaldd B COBpeMEHHOM 1u(ppoBoM obrmiectBe. M3yueHue anreOpebl
obOecrieunBaeT  pa3BUTHE YMEHHsS  HAOJMIOAAaTh, CpaBHUBATh, HAXOJHUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPHTHYHOCTH  MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHS, BBIBOJBI, (DOPMYIHPOBATH
yrBepxacHus. OCBOCHHE Kypca anreOpbl oOecredrBacT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS. OOYYAIOIIUXCSA: OHHM HCHOJB3YIOT JCAYKTHUBHBIE M HHIYKTUBHBIC
paccyxaeHus, 0000IIEHNEe W KOHKPETU3aIlUI0, a0CTparupoBaHHEe M aHAJIOTHIO.
OOyuenue anreOpe mpenanonaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEIIBHON
JESITETPHOCTH ~ O0YYaIOMIMXCS, MOJITOMY CaMOCTOSITEIbHOE pelIeHUE 3a/ad
00yYarOIIMMUCS SIBJISCTCS pealln3allueil NesITeIbHOCTHOTO TPUHIIUITA O0yYCHHSI.

B crpykType mnporpaMmel yueOHOro Kypca «Anredpay yriyOa&HHOTO
U3y4eHHUs] OCHOBHOE MECTO 3aHMMAIOT COJACPIKATEIBHO-METOIUYCCKUC JIUHHU:
«Yucnma W BBIUUCIICHHS», «AJTeOpamuecKue BBIpOKEHUS», «YPaBHCHUS U
HepaBeHCTBa», «DyHKmu». Kaxkgas W3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JIMHUN Pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET U3YUYCHHS Kypca, B3aMMOCHUCTBYS C
JIPYTUMHU €ro JIMHUSAMHU. B Xone u3ydeHHs Kypca OOydYarolMMCS MPUXOIUTCS
JIOTHYECKH PacCykaaTh, UCIOJIb30BaTh TECOPETUKO-MHOKECTBCHHBIHN A3bIK. B CBs3M
C 3TUM B IIpOrpaMMy y4eOHOro Kypca «Anredpa» BKIFOYCHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTABIICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOro
o0pa3oBaHUsi W  CIOCOOCTBYIOIIME  OBJAJICHUIO  OOYYaIONIMMHUCA  OCHOB
YHHUBEPCAILHOTO MaTeMaTH4eCcKoro s3bika. CojepikaTeIbHOWM U CTPYKTYPHOM
OCOOCHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» SBISETCS €ro WHTCTPUPOBAHHBIN
XapaxTep.

Conepkanue JuHUU «YucIa W BBIYUCICHHS» CIYXHT OCHOBOW JIJIS
JABHEHIIEr0 M3YYCHUsT MAaTeMAaTHKHU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIICHHSI, (JOPMUPOBAHUIO YMEHHS MOJIB30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JJISI ITOBCETHEBHOM
KU3HHU. Pa3BUTHE MOHSATHSA O YHCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMU M HPPAIUOHAIBHBIMH 4YHCIaMH, (HOPMUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEpUIEHUE OCBOCHHS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD
U «YpaBHEHMs] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydYaIOMIMXCA
MaTEMaTUYEeCKOro arnmnapara, HeoOXOAUMOTro Uil pElIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peadbHocTH. Ha ypoBHE 0OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBI MaTepuaa TPYNIOUPYETCS BOKPYr  PpalMOHAIBHBIX
BbIpaKeHMd. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak S3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OIMCAHUS TMPOLECCOB U  SBJICHUU
peanbHOro mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIICHUS, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOEHHUsI Kypca HWH(MOPMATUKH, W OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (pyHKIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OTIMCAHUS M UCCIIEIOBaHMs Pa3HOOOPa3HbIX MPOIECCOB U ABJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OO0y4aromIUXCA
YMEHHSI UCIIOJIB30BaTh PA3JIMUHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, Tpauiyeckoro, BHOCHT BKJIad B (OPMUPOBAHHE
IPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPHI.

YrayOnéHHbii KypcC anreOpbl XapaKTEPU3YyETCA M3yYEHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO allapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AunreOpa SABISETCS SI3BIKOM /IS ONMUCAaHUA OOBEKTOB M
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTHM4eCKOro Mojaenuposanusd. [lpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKIIOUCHHM M TPUHATHIE B airedpe
npaBuia UX KOHCTPYUPOBAHHUS  CIOCOOCTBYIOT — (OPMHUPOBAHHUIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYKJICHUS, Pa3BUBAIOT MATEMATUYECKYIO HHTYUIIHUIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHnto. Tem cambpiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHS 00YJarOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Yy4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMS:
«Yucna W BBIUMCICHUA», «AJreOpanyeckue BbIpAKEHUS», «YpaBHEHUA U
HEPaBEHCTBA», « DyHKLIMMY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejeno), B 9
kiacce — 136 yacoB (4 yaca B HEJEIO).



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YIJTIYBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbhl OCBOCHMs IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHMKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peaTu3alliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHUEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JACATEIBHOCTH YYEHOTIO;

3) TPYA0BOT0 BOCIIUTAHHUSA:

YCTAHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PELICHUH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIrO
o0Opa3oBaHMsl HA MPOTSHKEHUHM BCEW KU3HU NI YCHEHIHOM Mpo¢ecCHOHATbHON
JESATEIIbBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM U
IOCTPOECHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHUH, YMEHHIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI'O IMIO3HAHUA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak c@epbl 4YeloBEYEeCKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LMBWIN3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATEMAaTHYECKOW KYJIbTYpPOH Kak CpelCTBOM
NO3HaHUS MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0BATEIbCKON AESTENbHOCTH;

6) ¢usuyeckoro BocnmuTaHHMA, (POPMHPOBAHUS KYJbBTYPbI 310POBbS H
IMOLMOHAIBLHOIO0 0/1aroNoyYus:



TOTOBHOCTBHIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B HMHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3J0POBOTO  oOpa3a JKW3HH  (3J0pOBOE  IHTAHHE,
CcOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEeKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JIPyroro 4eaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHEHTallMel Ha MPUMEHEHUE MATEMAaTUUYECKUX 3HAHUMN I pelIeHus 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [JI OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKIIUMCH YCJIOBUAM COLHUAJBHON U NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO NE€SATEIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUThCA Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAaHUH, (HOPMYIHpPOBATH UIEH,
MOHSATHUSI, TUMIOTE3bI 00 00OBEKTAX W SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JeWCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKH U
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynprare ocBOEHUs MpOrpamMmbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEMCTBUSMU M YHUBEPCATLHBIMU PETYJISTUBHBIMA ACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
ba3oBble JJornyeckue aeiicTByA:

BBISIBIISITH M XapPaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;



BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JenaTh BBIBOABI C WCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIIOUCHHH 110 aHAIOTHH;

pa30buparh J0Ka3aTeNbCTBA MATEeMATHUUYECKUX YTBEPXKICHHH (TIPSIMBIE W OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHX
($akToOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
IPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBAaTH COOCTBEHHBIC
paccyKIeHus;

BBIOMpaTh crmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  pEUICHHS, BHIOMpaTh HamOoJiee  MOAXONAIUMH ¢ y4€ToM
CaMOCTOSITEIIEHO BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaen0BaTe1bCKUE NeHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbLCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
WCCJICIOBAaHNE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITENILHO (OPMYyITUPOBaTh OOOOIICHUS] W BBIBOJBI MO pPe3yibTaTaM
MPOBENEHHOTO  HAONIOACHHS,  HCCIEAOBaHUS, OKCIEPHUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YyIbTaTOB, BBIBOJIOB U 0000IIICHMIA;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISIBIIAITH  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAINH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (DOPM MIPEICTABICHHUSI,

BbIOMpaTh (QopMy mpencTaBieHHs HHGOpPMALMA U WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi U MX KOMOWHAIIHSIMU;

OIICHUBATh HAIEKHOCTh MHPOPMAIMH 10 KPUTEPHUSAM, TPEIOKCHHBIM HWIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuKaTHBHBbIE YHHBepPcaIbHble YueOHbIe JelCTBUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBUSIMH U
HeNsIMH  OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATh MOJTYyYEHHBINA PE3yIbTaT;

B Xo/e 0OCYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh HJIEW, HALEJICHHBIE HA IOUCK
pEIIeHMs, COMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nauanora, oOHapy)XKMBaTh Pa3IMuMe W CXOJICTBO IO3UIIMNA, B KOPPEKTHOH (opme
(dbopMyITMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/Ja4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4ETOM 3ajad
Npe3eHTAlMU U OCOOCHHOCTEH ayAUuTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaTbHOU
paboThl TpHM pEUICHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BUAbl paboT, HOroBapuBaThCs, 00CYXIaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0O0CykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIMOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjibTaTa M KauecTBO CBOEr0 BKJIaga B OOMMA pe3yabTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBJISAITH MPOOJIEMBbI ISl PEIICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJAX0JAX MPUHATHUS pelieHUH (MHIMBUIYyaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, alTOPUTM pElIeHUs 3aaadd (WIk ero
4acTh), BBIOMpATh CHOCOO pEImIeHUS ¢ YYETOM HMEIOIINXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
pelieHnit ¢ yaéToM HOBOM MH(pOpMaITUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBII HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus: MaTeMaTUYECKOM 3aJjauk, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3a]1ayH,
BHOCUTb KOPPEKTHUBbI B JIEITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKCHHS WM HEOCTHXKEHUS 1I€TTH, HAaXOAUTh
o1IMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPXaTh AMOLUHM TNPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniry o0ydyeHust B 7 kiaacce 00ydarOIMics NOTYyUUT CIEAYIOIINE TPEAMETHBIC
pe3yJIbTaThI:

Yucaa v BIYMCJICHUSA

PannonanbHble yncna.

[lepexomuTh OT 0AHON (HOPMBI 3aMKUCH yucen K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUA MHOXKECTBA HATYPAJIbHBIX YUCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALNMOHAIBHBIX YHCEN MPHU PEUICHUH 3a7ay, NPOBEICHUU
pacCcy’IeHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIITMOHHON 3alMCH HATYPAJIbHOTO YUCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTas yCTHBIE W THUCHMEHHBIE TPHUEMBI, apu(PMETUUECKUE
JIEVCTBHS C PAMOHAIIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUia
JNIEUCTBUN, MPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BpINoMHATE IEMCTBUS CO CTENEHSMH C HATYPaJIbHBIMU IMOKA3aTEIISAMMU.

HaxonuTe 3Haue€HUs YHUCIOBBIX BBIPAXKECHUHM, COJACPKALIMX PALUOHAIBHBIE
YuCia W CTENCHH C HATypalbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3sHOOOpa3HbIC
CroCcOObI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh U OILIEHUBATH YHCIIOBBIE BBIPAKEHUS
[P pEeLICHUHU PAKTUYECKUX 3a]a4 U 33/1a4 U3 JIPYTUX YYEOHbIX MPEIMETOB.

OkpyryiIiTh  4YMclia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MIPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPHUKHUJIKY M OLEHKY pe3yjibpTara
BBIYMCJICHUN, OLICHKY 3HAYEHWW YMCIIOBBIX BBIPAKEHUM, B TOM 4YHUCIE IPH
pPELIEHUH MPAKTUYECKUX 3a7a4.

Pemate TekcToBblE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BaAThH
TAONHIIBI, CXEMBbI, YEePTEXKH, IPYTHe CPEACTBA MPEACTABICHUS aHHBIX TIPH
pEIICHUY 3a7a4.

Pemate npakTUKO-OpMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOUIEHHEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEJIUYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYECHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKUTEM HATYpaJbHbIC YKCIIA.

CB00OOTHO OMEpUpOBaTh MOHATHUSAMHU: YETHOE YHCIO, HEUETHOE 4YHUCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonuth Hambonmbmuii OO JenWTeNlh M HaMMEHbIee o0Iee KpaTHOE
YUCeJl U UCIIOJIB30BATh UX MPU PEIICHUH 3a]1a4, IPUMEHATH anroput™M EBkiuaa.

OnepupoBaTh TMOHSATHEM OCTaTKa MO MOJIYJII, MPUMEHSTh CBOWCTBA
CpPaBHEHHI IO MOJYJIIO.

AuredpanyecKue BbIPpaKeHUs

BripakeHus ¢ nepeMEeHHBIMH.

Hcnonb3oBaTh aire0Opandyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B IpoIecce OCBOSCHUS yueOHOIo MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

Hcnonw3oBaTh  HOHATHE  TOXJECTBA,  BBINOJHATH  TOXKISCTBECHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXK/IECTRA.

MHOT04JICHBI.

BremmonasaTe  mpeoOpa3oBaHWs — [ENOTO  BHIPAKEHHS B~ MHOTOWICH
IPUBEACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BeimonHaTe necTBus (CloKeHUe, BEIYMTaHUE, YMHOXKEHHUE) C OJHOWICHAMU
¥ C MHOTOWICHAMH, MPUMEHSATHh (DOPMYIIbI COKpPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
Ky0 CyMMBI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJI€ JJIsl YIIPOIIICHUS BRIYUCIICHUH.

OcCyIlIecTBISATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSS
bopMyIIbl COKpPAIIEHHOTO YMHOXKEHHS.

[TpumeHnsaTy mpeobpa3oBaHUs MHOTOWICHOB /IS PEIICHUS PA3IMYHBIX 3a/1a4
Y3 MaTE€MAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEATbHOU MMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypAIbHBIMHM IOKAa3aTEIAMU  JJIst
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IEPEMEHHOM, MPUMEHSS NpaBUia
IepexoJia OT UCXOTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsTh, sBiseTcs
JIX YKCJIO KOPHEM YPaBHEHUS.

[TongObupaTh nOpuMepbl TAp YHCEN, SBJSIIOIIUXCS PEIIeHUEeM JUHEHHOTro
YpPaBHEHHUS C ABYMS IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJB3YACh TpadUKOM, MPUBOAUTH MPUMEPHI PELICHUS
yYpaBHEHHUH.

Pemats cuctemsl IByX JUHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMH, B TOM
qucie rpapuyecKu.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJa4, HWHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/layM MOIY4YEHHBbIN pe3yibTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath HA KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aIUCHIBATh YUCIOBBIE TPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTmeuaTs B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpJIMHATaM.

OyHKIUH.

Ctpouts rpaduKu TMHEHHBIX QYHKIUH.

OnucelBaTh C TMOMOLIBIO (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PAcCCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIMHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Wcnonp3oBaTh cBOWCTBA (QYHKIMM i1 aHauu3a TpauKOB pealbHbIX
3aBUCUMOCTEH (Hynu (QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIHMH,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS (DyHKLIMU, HauOOJbIlee M HAaWMEHBIIEEe
3Ha4YeHUs PYHKIIUN).

Hcnonp3oBathk rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelleHny 3a7a4 U3 APyrux y4eOHbIX MPEAMETOB U pealbHOMN )KU3HHU.

K konIty oOydeHus B 8 kjiacce 00y4aromuiics MoayyuT CAEAYIONINe MPeIMETHbIC
pe3yJIbTaTHI:
YucJa 1 BbIYUCIEHUS
HppanmonanpHbIe Yuca.
[ToHnMaTh W HWCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUM YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepUpOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUICCKUIA
KBaJIPaTHbIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YST ~ TPU  HEOOXOJUMOCTH  KaJIBKYJATOD, BBIMIOJIHSATh



npeoOpa3oBaHusl BBIPAKEHUN, COAEPKAIIUX KBaApaTHbIE KOPHU, HCIIONIb3YS
CBOWCTBA KOPHEMN.

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BbIUMCIEHUMN, N300paXkaTh JACHUCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeil uncna 10, 3amUCBHIBaTh W OKPYIJIATH YHUCIIOBbIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CB0oOOIHO omepupoBaTh MOHSATUEM OCTaTKa IO MOJYJI0, TNPUMEHSThH
CBOMCTBa CPaBHEHUI MO MOJYJIIO, HAXOAUTh OCTaTKH CyMMBbI U MPOU3BEACHUS 110
JAHHOMY MOZYJIIO.

AsreOpandeckue BbIPAKEHUS

JpoGHO-panimoHaIbHbIE BEIPAKEHHUS.

Haxomute pomyctuMble 3HAU€HUS TEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHSATh OCHOBHOE CBOMCTBO PaIMOHAIILHON APOOH.

BrinonnsaTe npuBenenue anredpandyeckux ApoOeit k oluieMy 3HaMEHATelto,
CJI0’KEHUE, YMHOXKEHHUE, JeJIeHHE aNreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MPe00pa30BaHMs PAllMOHATBHBIX BBIPAKCHHIA.

[TpumensTs mpeoOpa3zoBaHUs BBIPAXKEHHUM AJIS PEIICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMeHATh TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COEPIKAIIUX CTENEHH C LEJIbIM MOKA3aTEeNIEM.

WppauroHaabHble BbIPAKEHUS.

HaxoauTe qonycTumele 3HAY€HHS IEPEMEHHBIX B BBIPAKECHUSX, COJIEPHKALIUX
apu(pMeTHYeCcKre KBaJApaTHbIE KOPHH.

BoimonusaTe mpeoOpazoBaHusi HUPPALMOHAIBHBIX BBIPAKEHUN, HCIOIB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEPaBeHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemats qpo6GHO-panimoHanbHble ypaBHEHUS.

Pewlate JMHEWHbIE ypaBHEHUS C NapaMeTPaMH, HECIIOXKHBIE CHCTEMbI
JIMHEWHBIX YPaBHEHUH C ITAPAMETPAMMU.

[IpoBOAUTE HCCIIEIOBaHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM UYHCIIE C
npUMEHEHuEeM TIpaduueckux MpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHHE WJIM CUCTEMA YPABHEHHUI PEIIEHUS, €CIM HMEET, TO CKOJBKO, H
npouee).



[lepexoauth OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YPAaBHEHHsS WM CHCTEMbl YpaBHEHHIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MMOJTYYCHHBIN pe3ynbTar.

ITpuMeHsTh CBOICTBA 4YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyueckyr0 WILTIOCTPAIlMI0 MHOXECTBA PpEHICHW HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonuMaTh U KCIOJIB30BAaTh (PYHKIMOHAJIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CUMBOJINYECKHE O0O3HAUYEHUs), ONpPENENATh 3HAueHUE (PYHKUMU IO 3HAYEHUIO
apryMeHTa, ONpeIesTh CBOMCTBA (YHKIMU MO €€ rpaduKy.

Ctpouts rpaduku (QpyHKUUN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIMH TIO
e€ rpaduxy.

K koHIty 00ydenus B 9 kiaacce 00yJaromuiics MoJIyduT CIETYIOIINUE MTPEeIMETHBIC
PE3yIbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CB0OOOJHO oOmepupoBaTh MHOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb H-U CTENEHU, CTEHNEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ys NpU HEOOXOTUMOCTH KalbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIIEHU C PAL[MOHAIBHBIM I10KAa3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA ACHCTBUTENIBHBIX YUCEI IPU PELICHUU
3a/1a4, IPOBEICHUU PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHHBaTh M yHOPSAIOYMBATH JICMCTBUTENbHBIE YHCIA, OKPYIJIATH
JNEUCTBUTEIBHBIE YMCIIA, BBIIOJIHATh NIPUKHUAKY PE3YIbTaTa BBIYMCICHUM, OLEHKY
YUCJIOBBIX BBIPAYKEHUM.

AsreOpandeckue BbIPAKEHUS

CBOOOIHO oOMEepUpOBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpHM KBaJpaTHOr'0 TPEXWICHA.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE W KBaJgpaTHBIE YpPaBHEHUs, YPaBHEHM:, CBOIAILIUECS K
HUM, IPpOOHO-pALIMOHAIBHEBIE YPAaBHEHHUSL.

Pemars HECI0KHBIE KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pemare JIMHEMHBIC HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA, UCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh PELICHUE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIIMChIBATh PELICHUE C [IOMOILBI CUMBOJIOB.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHM C JIBYMsI IIEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBISETCS JIMHEHHBIM.

Pemiars HECI0KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C ITAPAMETPOM.



[TpuMeHs T METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI],
rpaduueckoro MeToja MpM perieHny ypaBHeHU! 3-i u 4-i1 cTeneHen.

Pemarr cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIMChIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemars ypaBHeHHs, HEpaBEHCTBA M HX CHCTEMbl, B TOM YHCIE C
OTpaHUYEHUSIMU, HATIPUMED, B LEJbIX YUCIIAX.

ITpoBoAMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUyecKuX TNpeACTaBICHUN (yCTaHABIMWBATh, MMEET JIU
YPaBHEHHUE WJIM CUCTEMA YPaBHEHUH pELIEHUs, €CIU HMMEET, TO CKOJIbKO, U
npouee).

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MAaTeMaTHYECKOW MOJENN pEeaJbHOM CHTyallMM WIM IPUKIAIHOM 3aJayH,
UHTEPIIPETUPOBATH MOTYYCHHbBIE PE3YIbTAThI B 33JAHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H POrPeccuu

CB0OOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (yHKUHUSA, Tpauk
(GyHKIMM, TpsMas IPONOPLUOHAIBHOCTb, JHUHEHHass (QYHKIUS, oOparHas
MIPOTIOPITMOHAIEHOCTE, Mapadosta, runepOoia, KyCOuHO-3a1aHHast (PyHKITHS.

UccnenoBats pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKLIUNA:
0o0nacTh ONpENEICHNUs, MHOXXECTBO 3HAYEHWM, HyJIW (YHKUHH, HPOMEXKYTKU
3HAKONIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHus U yObIBaHUsS, YETHOCTb U
HEYETHOCTb, HauOOJIbIlIEE U HAMMEHbILIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBate kBagpaTHuHyr0 (QYHKUHIO 1O (HOpMyIie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Omnpenensars noyokeHue rpaduka KBaApaTUYHONM (YHKIUU B 3aBUCUMOCTH
oT €€ Kod(PUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (YHKIUH, OMNHUCHIBATH  CBOWMCTBA
KBaJIpaTUUHON PyHKIMHU 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUIHON (PYHKIIMH JIsl pEIICHUS 3a/1a4.

Ha npumepe kBagpaTUuHON (pyHKIMU CTPOUTH rpaduk QyHkumu y =af(kx +
b) + ¢ ¢ momorkio MpeodpazoBaHuil rpaduka GyHKIUH y=f(X).

WnmocTpupoBaTh € TMOMOINBIO Tpaduka peajgbHYI0 3aBUCHUMOCTh WM
IPOLIECC M0 UX XapaKTEPUCTUKAM.

ApupmMeTndeckas 1 reoMeTpruuecKas Mporpeccun

CB0OOJHO OnEpUPOBATh MOHATUSAMU: MIOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCHUMU.



3amaBaTh MOCJIENOBATEILHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYPPEHTHBIM.

BrImoHAT,  BBIYUCIACHUS €  HMCHOJb30BaHWUEM (QopMysn n-ro  dYiieHa
apu(pMEeTHIECKON U TEOMETPHUECKOIN MPOTPECCHid, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEILHOCTH TOYKAaMH Ha KOOPIWHATHOM
TIJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMU, B TOM
qrCIie 334U U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).

PacroznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJICIOBATEILHOCTEH, OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3paCTaIOMUX (YOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

HmeTh mpeacTaBieHrne 0 CXOUMOCTH MOCIIEA0BAaTeILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUH.

[IpumeHsATh METO MAaTEeMAaTHYECKOW WHTYKIIUU TIPU PEIICHUHN 3a/1a4.

BOCHHUTATEJBbHBIA KOMIIOHEHT
(u3 paboueit mporpammel BoctiuTanust KOI'OBY «Jlureit . Manmbikay)

BbIOOp METOJIOB, METOAMK, TEXHOJIOTMH, OKa3bIBAIOIIMX BOCIHUTATEIBHOE
BO3JICMCTBHE HA JINYHOCTHh B COOTBETCTBUM C BOCIIUTATENIBHBIM MIEAJIOM, LIEJIBIO U
3aJa4aMy  BOCIIMTAHMs, LEJIEBBIMU OPHUEHTHUPAMHU PE3YJIbTATOB BOCIIUTAHUS;
pean3aiuio NPUOPUTETa BOCHUTAHUS B YU€OHOM e TENbHOCTH;

BKJIIOUEHHUE YUYHUTENISIMU B paboure MporpaMMbl MO Y4eOHBIM MpeaMeTam,
KypcaM, MOJYJISIM LEJIEBbIX OPUEHTHPOB pE3YyJbTATOB BOCIHUTAHUSA, UX YYET B
ONPENEIICHUN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHITUH;

NpPUMEHEHUE MHTEPAKTUBHBIX (HOPM yueOHOUM pabOThI - UHTEIIEKTyaJIbHbIX,
CTUMYJIUPYIOIIUX [MO3HABATEIbHYI0 MOTHBALMIO, UTPOBBIX METOJUK, TUCKYCCHM,
JAIONIMX BO3MOXKHOCTb MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHUBHOTO IHAJIOTA;
TPyHHoBOM pabOThI, KOTOPAst Y4UT CTPOUTH OTHOIICHUS U JEHCTBOBATH B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHHUS;

COJEPXKXAHME OBYUYEHUA
7 KJIIACC

Yucjaa v BLIYUCJICHUSA



Pammonansubie uncna. CpaBHEHHE, yHOPSIOYMBAHUE W apUPMETUUECKUE
JIEUCTBHS C PAMOHAIBHBIMU YKCIaMu. YuciaoBas npsimMasi, MOyJib YUCTIA.

CreneHb C HaTypajdbHBIM IOKa3aTeleM M €€ CBOMCTBAa. 3amuch 4Yucia B
JNECATUYHON MO3UIUOHHON CUCTEME CUUCIICHHUS.

Pemrenne TekcToBBIX 3a7a4 apudMeTHuecKuM criocooom. Pemienue 3amau u3
peanbHOM MPAKTUKKU HA YacTH, HA IpoOU, HA MPOIEHTHI, IPUMEHEHNE OTHOIICHHUMA
¥ TPOTOPIMK TpU pEHIeHUU 3aaad, pelieHWe 3aaad Ha JBIKCHHE, padoTy,
MOKYITKH, HAJIOTH.

JenumocTh nenbix ynces. CBOMCTBA JETUMOCTH.

IIpocteie U cocTaBHble uMcia. YETHbie W Heuy€THble 4yucia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku JeIUMOCTH CYMMBI H
MIPOM3BEICHUS LIEJBIX YHCEII MPH PEIICHUHN 33/1a4 C MPAKTUYECKUM COAEPKAHUEM.

HauGonpimuit oO1uii nenuTens 1 HaMMeHblllee 00111ee KpaTHOE JIBYX YHCElL.
B3anmuo npocteie uyncna. Anroput™ EBknnaa.

Jlenenwne ¢ octaTkoM. AprudMETHIECKHAE OTIEPAINH HaJl OCTATKAMHU.

AuredpanyecKue BbIPpaKeHUs

Bripaxkenne ¢ nepeMEHHbIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMU.
[IpencraBienue 3aBUCUMOCTH MEXAY BeTMYMHAMU B BUJI€ (DOPMYJIBI.

ToxnectBo. ToxzaecTBeHHbIENPEeOOpa3oBaHUAAITEOPANUECKUXBBIPAKEHUH.
Jloka3aTenbCTBOTOXKIECTB.

Opunouwnensl. OnHOWICHCTAaHAAPTHOTOBHIA. CTENEeHbOIHOUICHA.

Muorousiensl.  MHorouwneHcTtaHgapTHoroBuaa. CTeneHb  MHOIOYJIEHA.
CrnoxxeHue, BbIYMTAaHUE, YMHOKEHUE U JieJeHue MHorowieHoB. [IpeoOGpa3zoBanue
LIEJIOTO BBIpaXKEHUs B MHOTOUJIeH. KOpHM MHOrO4JIeHA.

®opMyIibl COKPAIEHHOTO YMHOXKEHHS: KBAaJIpaT CYMMbl U KBAIpAT Pa3HOCTH
JIBYX BBIpAKEHUH, KyO0 CyMMBI W KyO0 pa3sHOCTH JBYX BBIpAKEHUH, Pa3HOCTH
KBaJpaTOB [JIByX BBIPQXEHUN, NPOU3BEICHUE PA3HOCTH M CYMMBI JBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPAXKEHUH.

Paznoxenne MHOTOWICHA HA MHOXKUTEH. BhIHECEHHE 00IIIeT0 MHOKHUTEIS 32
CKOOKHU. MeToa rpynnupOBKH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMeHHol. KopeHnb ypaBHeHusa. CBONCTBA ypaBHEHUI
C OJHOW TMEPEMEHHOM. PaBHOCWUIBHOCTh ypPaBHEHUW. YPAaBHEHHE Kak
MAaTEMaTH4ECKasi MOJIENIb PEAIbHOM CUTYaIUU.

JIuHeliHOE ypaBHEHME C OJHOM IEpeMEHHOW. UMCIo KOpHEW JIMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 33ad C IOMOIIBIO JIMHEMHBIX YpPaBHEHUM.
JIuHeliHOE ypaBHEHHE, COIEpIKAILEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHUS C JBYMS
nepeMeHHbIMU. CHUCTEMBbl JIMHEHHBIX YpPAaBHEHUM C JBYMSI TIE€PEMEHHBIMH.



['padmyeckuii MeToA pemieHus CUCTEMbl JMHEWHBIX YpPaBHEHUU C JABYMs
nepeMeHHbIMH. PelieHre CucTeM JTUHEHHBIX YpaBHEHUU C BYMs MEPEMEHHBIMU
METOJIOM TOJICTAaHOBKM M METOAOoM cioxenus. Cucrema JBYX JIMHEHHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMH KaK MOJIEIb pEabHON CUTYalUH.

DyHKIMHA

Koopaunara Touku Ha npssMou. Uucnosele TpoMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcmucca UM OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiockocTH. Ipumepsl rpagukos, 3agaHHbix (popmynamu. UreHue
rpavKOB peasibHbIX 3aBUCUMOCTE.

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BennuuHamu. [loHsTHE (QyHKIMH.
Oynkuusg Kak MaTemMaTHueckas MOJENb peanbHoro mporecca. Obnactb
omnpenesieHUss U oOjacTh 3HadueHW GyHkMU. CrocoObl 3amaHust (QYHKIUU.
I'paduk pynkuuu. IloHaTHa MakcuMymMa U1 MUHMMYMa, BO3pacTaHUs U yObIBaHUS
Ha MpUMeEpax peaabHbIX 3aBUCUMOCTEH.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiinoit Qynkuuu. ['paduk
¢bynkun y = |x|. Kycouno-3agannbie QyHKIHH.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBanpathusie kopHU. AprudmMeTnyecKkuil KBapaTHbIA KOPEHb U €r0 CBOICTBA.
[lonATHEe WMppanMOHAIBHOrO 4wucia. JIeMCTBHS C HMPPALMOHAIBHBIMU YHCIIAMH.
CBoiicTBa 1€MCTBUI C UPPALMOHATIBHBIMY Y ciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCElL.

IIpencraBinennss O paclIMPEHUsAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HATypaJbHbIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENbHbIX uYHcen. CpaBHeHHE
yuces. YucmoBble TPOMEKYTKH.

HeiictBua ¢ ocrarkamu. Ocrtatku creneHed. [IpuMeHeHHMe OCTaTKoB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YHACIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MHUPA, UIUTEIBHOCTh IIPOLECCOB B
oKpy»aroieMm mupe. CTaHIapTHBIA BUJ YUCIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckas 1poOb. JlomycTUMbIE 3HAYEHHUS NMEPEMEHHBIX B APOOHO-
palMoOHaIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckodl JIpoow.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHME U JEJIEHUE aireOpanvyeckux ApoOeH.
Brinenenue mnenoit wactu anredbpandeckoi Apoou.

PanmonansHeie BBIPAKECHUS. ToxnecTBEeHHbIE npeobpa3oBaHus
palMOHAIBHBIX BBIPAKECHUN.



JlommycTumble 3HAYEHHUsT TEPEMEHHBIX B  BBIPAXKECHUSAX, COAECPKAIIUX
apudmeTryeckue KBajJpaTHble KOpPHH. TOXJECTBEHHblE MPeoOpa3oBaHUs
BBIPXEHUI, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHU.

Crenenb ¢ 1eJbIM TIOKa3aTelneM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHMS U HEpaBeHCTBA

KBagpatHoe ypaBHeHne. @opMmysna KOpHEW KBAJApPAaTHOIO ypPAaBHEHWS.
KosinuecTBO A€MCTBUTENBHBIX KOPHEW KBaJpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHUSA, CBOAUMBIE K JTUHEUHBIMYPABHEHUSAMWIN K KBaJAPATHBIMYpPAaBHEHUSIM.
KBagpaTHoe ypaBHeHuE ¢ mapameTpom. PemieHue TEKCTOBBIX 33/1ad € MOMOILIBIO
KBaJIPaTHBIX YPABHEHH.

JpoOHO-palinoHanbHble  ypaBHEHUs. PemieHune  1poOHO-palioHaIbHbBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aad C MMOMOIIbIO JAPOOHO-pAIlMOHATIBHBIX
ypaBHeHuH. ['padmueckast MHTepIIpeTalis ypaBHEHHUM ¢ IByMs IEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBA. C0KeHHe
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pEUNICHMM HEPABEHCTBA C OJHOW IIEPEMEHHOWU. MHOXKECTBO
peleHni HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHelHOEe HEpPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €r0 PELICHUMU.
Pemenne nuHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOW. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. PellleHue TEeKCTOBBIX 3a1ad C
IIOMOILBIO JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

OOnacTh onpezeNeHuss U MHOXKECTBO 3HaueHUN QpyHkimnu. CrocoObl 3a1aHus
byukiuit. ['paduk pyakuuu. Yrenune cBoictB GpyHKIMU 110 €€ rpaduky. [Ipumepsl
rpadukoB GYHKINMA, OTPA)KAIOIIUX PEeAIbHBIE MPOLECCHI.

Jluneninas Qynkusa. @DYHKIUW, OMHUCHIBAIONIUE TIPSAMYI0 W OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUIMOCTH, X TPapUKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # nx cBoiicrsa.
Kycouno-3a1annble GyHKIUU.

9 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

Kopenp n-i1 cremenn u ero cBoiictBa. CrTeneHb ¢ palUMOHAIBHBIM
IIOKa3aTeseM U €€ CBOMCTBA.

AsreOpanveckue BbIPAKEHUS



ToxaecTBeHHble MpeoOpa3oBaHUsl BBIPAKEHUN, COJAEPXKAIIMX KOPEHb n-U
cTernieHd. TOXXIECTBEHHbIE TPEOOpa30BaHusl BBIPAKEHUH, COACPKAIIUX CTETEHDb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBanparnaeii TpéxwieH. KopHu kBaapatHoro TtpéxuwieHa. PaznoxeHue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEH.

YpaBHeHMS U HEpaBeHCTBA

bukBanpartneie ypaBHeHus. [Ipumepsl MpUMEHEHNN METOOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaMuyecKoro MeToja IpHU pelIeHUU
ypaBHEHUM 3-i1 U 4-i1 CTENIeHE.

Pemenue 1poOHO-paliOHAIBHBIX YPABHEHUH.

Pemenune cucrem ypaBHEHUH € IByMs IIEPEMEHHBIMU. Penenue npocrenmunx
CHUCTEM HEJMHEWHBIX YpaBHEHHH C OByMs MepeMeHHbIMU. ['paduyeckuii mMeton
pEelICHUsI CUCTEMBl HEJIMHEWHBIX YPABHEHUM C JIBYMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU KaK MOJEIb PEaJbHOU
CUTYyallHH.

Uucnosele HepaBeHCTBa. Pemenne nMHENHBIX HEPAaBEHCTB. JoKa3aTenbCcTBO
HEPABEHCTB.

KBazpaTHble HepaBEeHCTBA C OJHOM IEpeMEHHOM. PelieHne KBaapaTHBIX
HEPABEHCTB rpa)MueCKUM METOJOM U METOJO0M MHTEpBaJIOB. MeTO MHTEpBaJOB
JUISl pallMOHAJIbHBIX HEPABEHCTB. [IpocTelimme HepaBeHCTBa C mapaMeTpOM.

Pemenune TekCTOBBIX 3a1a4 € MIOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMEHHbIMHU. PelieHne HepaBeHCTBa € ABYMs
nepeMeHHbIMU. CHUCTEMBI HEPaBEHCTB C JBYMsl NEpPEMEHHbIMH. ['paduueckuii
METOJI PELICHUS] CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMU.

DyHKIUU
OyHKIUS. CaoiicTBad yHKIIUH: HYJTU(YHKIUH,
IPOMEKYTKH3HAKOIIOCTOSHCTBA() YHKITUH, IPOMEKYTKHBO3PACTaHUS u

yObIBaHUS(YHKIIMK,  YETHBIE U HEYETHhICDYHKIMU,  Haubojbliee |
HauMEHbIIee3HaUYeHUSA QD YHKIIUH.

KBampatnunas ¢yakuuss u e€ cBoicTBa. lcmonp3oBaHuEe CBOMCTB
KBaJpaTUuHOM  QyHKIMH st pemeHus 3axad.  [loctpoenue  rpaduka
kBagpatuyHo (GyHkuuu. I[lonoxeHnue rpaduka KBaapaTUYHOM (YHKIUH B
3aBHCHMOCTH OT & koddduuuentos. ['paduku GyHkimil y =ax2, y = a(x —m) u y
= a(x —m)’ +n. Iloctpoenne rpaduKkoB HYHKIHIL C MOMOIIBIO MPEOOPA30OBAHHIL.

JHpobno-nuneitnas ¢pyukius. Mccnenoanue GyHKIHA.

OyHKIMA Y = X" ¢ HATYPaJIbHBIM [TOKa3aTeneM 7 u e€ rpaduk.

YucsioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

[Tonsitue wyucnoBod mnocienoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
nocneaoBareabHOCTH.  OrpaHWyeHHas  MOCIEAOBATENbHOCTh.  MOHOTOHHO



Bo3pactatomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEZIOBATEIBLHOCTHU: OIMUCATENbHBIN, TaOMUYHBINA, C TOMOIIbIO (POPMYIIBI #-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomeTrpuyeckas mnporpeccu. CBOHCTBa UJICHOB
apupMETHYECKOH U TEOMETpHUECKON mporpeccuil. DopMmyisibl #-ro  YjeHa
apuMeTnyecKko U reoMeTpuyeckoil mporpeccuii. opmynbl CyMMBbl MEPBBIX 71
YWICHOB apuU(PMETHUECKON M TeOMETPHUECKON mporpeccuil. 3aJaun Ha MPOIICHTHI,
OaHKOBCKHE BKJa/bl, KPEIUTHI.

[IpencraBineHre O CXOAUMOCTH IIOCJIEAOBATENBHOCTH, O CYMMHUPOBaHUU
0eCKOHEYHO yObIBaIOLIEN reOMETPUUECKON IPOrPECCUH.

Meron marematudeckor HHAyKIuu. lIpocreimme npumepsl.
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Anrebpa; yrnyonenHoe o0yuenue, 9 kinace/ Mepsmsak A.L'., [lomsikos B.M.;
nox penakiuent [Togonsckoro B.E., Ob61miecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO M3narensckuii nentp « BEHTAHA-I'PA®Dy;
AxnnonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. Mep3nsik A.I'. Anreopa. 8 kiacc. CaMOCTOSITEIbHBIE M KOHTPOJIbHBIC
paboThI: mocoOue AJis ydaluxcsi o0pa3oBaTeabHbIX opranu3anuil/M6BenTana
—I'pad, 2018

2. A. I1. Epmioga, B. B. 'onmo6opoasko, A.C. EpmoBa CamocTosiTeTbHBIE U
KOHTPOJIbHBIE pabOThI 10 anredpe u reomeTpun s 8 kiaacca/ M: Unekca

3. Mepansk A.I'. Anre6pa. 9 xinacc. CaMOCTOATENbHBIE U KOHTPOJIHHBIC
paboThI: mocoOMe AJIs ydaluxcsi o0pa3oBaTeabHbIX opranu3anuil/M6BenTana
—I'pad, 2018

4. A. 11. Epmiosa, B. B. I'onno6opoarsko, A.C. EpmioBa CaMocTosITeNIbHBIC U
KOHTPOJIbHBIE pabOThI 1O anredpe u reomeTpun s 9 knacca/ M: Unekca

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru



