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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTApHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOIUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJU MaTEMaTUYECKOIrO
MOJICJTMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TPAKTHKE CIOCOOCTBYET
(bOpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOANMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
oOecrieynBaeT  pa3BUTHE YMEHHS  HAONIONaTh, CpaBHHUBATh, HAaXOIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yrBepxacHUs. OcBOeHHE Kypca anreOpsl 00ecredrBaeT Pa3BUTHUE JIOTHYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JIEAYKTHBHbIE W WHAYKTUBHBIE
paccyxJeHus, o00OIleHHe U KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
JESTEIIbHOCTH  OOYYaroIIUXCs, TMOATOMY CaMOCTOATEIbHOE peIIeHHEe 3aaad
00y4arolUMUCH SBJSIETCS pealin3alye AesTeIbHOCTHOTO NPUHIUIIA O0yYeHUsI.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Yy4EHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJAep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M
C 9TUM B TpOTrpamMMy yueOHOro Kypca «Anredpay» BKIFOYEHBI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHIeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» SBISETCS €ro HUHTETPUPOBAHHBIN
Xapakrep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLICHUE OCBOEHUS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOro amnmnapara, HeoOXOJUMOTro IJisl PELIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IOCTPOEHUS MAaTeMaTHYECKMX MOJENEH, ONMUCaHUsl NPOLECCOB U  SIBICHUU
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJBHBIX (DOPM CHOCOOCTBYET pa3BUTHIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS U UCCIIEAOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIU3ALNN U KYJIbTYpPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTEMAaTHYECKOro MojaenupoBaHud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUUECKHX MOCTPOCHUH U y4yaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3fesibl COJCpPIKAHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 510 gacoB: B 7 kiacce
— 170 ygacoB (5 yacoB B Hejeno), B 8 kinacce — 170 gacoB (5 yacoB B Heen0), B 9
kiacce — 170 gacoB (5 4acoB B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM M €€ CBOWMCTBA. 3alUCh 4YKCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/iay, pelIeHUe 3ajlad Ha JIBIXKEHHE, paloTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIICHUHU 3a/1a4 C PAKTUYECKUM COAECPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BreipaxkeHre ¢ NEpeMEHHbBIMUA. 3HAYEHUE BBIPAKEHUS C TEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorou/ieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI M Ky0 pa3HOCTH JBYX BBIPAXKEHUH, Pa3HOCTbH
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IMOMOLIBIO JIMHEWHBIX YpPAaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMbl JIMHEWHBIX YpPaBHEHUU C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssmoit. UucnoBele mpomMexXyTKU. PaccTrosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

DYHKIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuunHamu. llonstue QyHkuumm.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QyHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PeaIbHbIX 3aBUCUMOCTEN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucia ¥ BIYHCICHUSA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonssTe wppammoHaNBHOrO yuciaa. JeUcTBUs C UPPAUMOHAIBHBIMU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckass npoOb. JlomycTUMble 3HAYEHUS] MEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremnenb C 1enbIM TOKazaTenieM U e cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUs1, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSIM WM K KBaJpPATHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl ypaBHEHHM C IByMs ITE€pEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHHA, OTPAXKAIOIMIUX PEeATbHBIE TPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBEeHHbIE MpeoOpa30BaHUsl BBIPAKEHUM, COIEPIKALMX CTENEHb C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUA. [IpuMepbl IPUMEHEHUN METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, TpaUyuecKoro MeToja NpH pEUICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHNsT CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYyMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOU. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ aAByms IepeMEHHBIMHU. PernieHue HepaBeHCTBA € JIBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pACTaHUSI M yObIBaHUSA (PYHKIIHH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT e& kod(durmentos. [paduru pyrkmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [ToctpoeHue rpaduKoB ByHKIHMIA ¢ TOMOIIBIO TPEOOPa3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAaOJIUYHBIN, ¢ TMOMOIILI0 (POPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKO mporpeccuii. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl Pa3BUTUS LUBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBIICHHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHHUS W JEWCTBUSA, (OPMYJIUPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENEHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenactaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHMBepPCAJIbHbIE YueOHbIe 1eiicTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XUBaTh Pa3IMYUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMMN pe3yJabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IMYHbBIX [TOAXO0AAX MPUHATHS PEIICHUI (MHIUBUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbl B JI€ITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCEJI MPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHsaTh, coueras YCTHbIE U MHUCHbMEHHbIE MPUEMBI, apuMETHUECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yycjga U CTENEeHM C HaTypaJlbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHITh TPUKUIKY M  OLIEHKY pe3yJibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIBI, CXEMbI, YEpPTEeX U, JPyrHe CPeACTBA TMPEACTABICHHUS JaHHBIX TMPH
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YHCIIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIpaKeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BbIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOKHUTEJNS, ITPYNIUPOBKH ClIaraeMbIX, MPUMEHSIS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKAa3aTENAMU IS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
[epexoia OT UCXOHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuMepsl MNap 4YUCEN, SABISIIOUIMXCS PELIEHHUEM JIMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxkath Ha KOOPAUHATHOMW MPSIMOIl TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® MpeAcTaBiICHUS W aHaIu3a WHOOpMaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[loHnMaTh W WCHOOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBAIpaTHbIM KOPEHb, UPPALUOHATIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUUCIECHUMN, N300pakaTh JAEUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJAYJI0, HPUMEHSATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHMs PALIMOHATIBHBIX BHIPAKEHUI.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTETIEHH C LEIbIM IMOKa3aTesIeM.

WppanunoHaabHble BhIPAKEHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpPUMEHEHHEM TrpapuuecKuX TMpeAcTaBleHuN (yCTaHaBIMBaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M IMOJYyYEHHBII pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonuMaThe ¥ KCHOJB30BaTh (DPYHKIMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TMOKA3aTeNeM, HCIOJIb3ys] TpPH HEOOXOJIMMOCTH KaJIbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBATL M YNOPAJOYMBATH JICWCTBUTENIBHBIE YHCIA, OKPYTIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewate nuHeEVHBbIE HEPABEHCTBA, KBAJApaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIAETCA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIICHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBouTh MccneAOBaHUS YPABHEHHUM M CUCTEM ypaBHEHH, B TOM YHCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHCHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omepupoBaTh MOHATUSIMHU: 3aBHUCUMOCTh, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeeHUsl, MHOXXECTBO 3HAYCHHM, HYIM (YHKIHH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peabHOM XKU3HU, PUBNKU, TCOMETPHUH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIS pELISHUs 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTpHYECKas NMPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHST C HCIOJAB30BaHWEM (opMya N-To  dieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qrCIie 3aa9d U3 PEATbHOMN JKMU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HmeTb nipeacTaBiIeHUE O CXOIMMOCTH TIOCIEIOBATEILHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.
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I'pynnoBas pabota u paboTa B napax,
HarpaBJIeHHBIC Ha (popMUpoBaHHE
TOTOBHOCTH K JICHICTBUSIM B YCIIOBHSX
HEONPE/IENEHHOCTH, TTOBBIILICHUS YPOBHS
CBOCH KOMIIETCHTHOCTH Yepe3
NPaKTHYECKYIO JIESTEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCS y APYTUX JIO/IEH,
npuoOpeTaTh B COBMECTHOM JESITEILHOCTH
HOBBIC 3HAHUSI, HABBIKU M KOMIICTECHIINH U3
OTIBITa IPYTHX. Y4eOHbIC CUTYAlNH,
HarpaBJIeHHbIE Ha (hopMupoBaHUe
CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO
CHUTYallHI0, BOCIIPUHUMATh CTPECCOBYIO
CUTYalHIO KaK BBI30B, TPEOYIOMINHA
KOHTpPMEp, KOPPEKTHPOBATH MPHHUMAEMbIE
pemeHust U AeUCTBHS, (HOPMYIHPOBATH U
OLIEHUBATh PHCKH U TIOCIIECTBUS,
(hopMHUPOBATH OIIBIT.

[IpoexTHbIe 3a1aHus1, HATPaBJICHHBIEC HA
(dhopMHUpOBaHKE HOBBIX 3HAHUI, B TOM
qyucie yMeHue hopMynupoBaTh UIEH,
TTOHSATHS, TUIIOTE3BI 00 00BEKTaX B



https://resh.edu.ru/
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SIBJIEHUSIX, B TOM YHCJIE paHEE
HEU3BECTHBIX, 0CO3HABATH AC(PUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH,
IUTAHUPOBATh CBOE pa3BUTHE. Y UeOHBIE
CUTYAllMH, HAIPABJICHHBIE HA IIPOSIBIICHHUE
HMHTEpPECca K MPOLUIOMY U HACTOSIIEMY
POCCUICKON MAaTeMaTUKH, HEHHOCTHOMY
OTHOIIEHUIO K JOCTUKEHUSIM POCCUNCKUX
MAaTEMaTUKOB U POCCUICKOM
MaTeMaTUYECKOM IIKOJbI, K
HCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B
JIPYTUX HayKax U MPUKIAJAHBIX cepax.

AJITEBPAYECKHUE
BBIPAYKEHNAI.
Beipaxenus ¢
[IEPEMEHHBIMU

https://resh.edu.ru/

[IpoekTHble 3a1aHKs, HAaIpaBJIECHHbIEC HA
(dbopMHpOBaHKE YCTAHOBKH Ha aKTHBHOE
ydacTue B PEUICHUH NPAKTUYECKUX 3a/1a4
MaTEeMaTUYECKON HalpaBICHHOCTH,
OCO3HaHUE Ba)KHOCTH MaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSXKEHUN BCEH KU3HU
JUIS yCTIEIIHOM MpogeccCHOHaTbHON
JIESTEIIbHOCTH U Pa3BUTHUSL HEOOXOUMBIX
YMEHUM, 0CO3HAHHBIN BBIOOP U MOCTPOCHUE
MHAUBUAYaAJIbHON TPAaeKTOpUU
o0pa30BaHMs U )KU3HEHHBIX IUIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U
0011IeCTBEeHHBIX ToTpeOHOCTeH. Jnanor,
HanpaBJICHHBIA Ha popMUpOBaHUE
OpHEHTALMM Ha IPUMEHEHNE
MaTeMaTHYeCKUX 3HAHUU IS peLIeHUs
3a/1a4 B 00J1aCTH COXPAHHOCTH
OKpY>Karollen cpelibl, JIaHUPOBAHUS
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YPABHEHUA 1
CUCTEMBI
YPABHEHMI.
JIunelinble ypaBHEHUS
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MOCTYIIKOB M OLICHKU UX BO3MOXKHBIX
MOCTEACTBUI JJIsl OKPYKAIOLIEH CPEeIbl,
OCO3HaHUEM TJIO0AIBHOTO XapaKkTepa
9KOJIOTUYECKHUX MTPOOJIEM U MyTel UX
perieHusl.

[IpoexTHbIe 3a1aHus1, HATTPaBICHHBIC HA
(dhopMHUpOBaHKE HOBBIX 3HAHUM, B TOM
qyucie yMeHue GopMyIupoBaTh UIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaX U
SIBJICHUSIX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABATH JC(DHUITUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
TUTAHUPOBATH CBOE pa3BUTHE. YUeOHBIC
CUTYaIlNH, HAPaBJICHHbIE Ha
(hopMHUpOBaHKE TOTOBHOCTH K
BBITIOJIHCHUIO 00SI3aHHOCTEH Tpak1aHUHA U
peanu3aluu ero npas, NPEACTaBICHUS O
MaTEeMaTUYEeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP,
SABJICHUH, IPOLEAYP TPAXKIAHCKOTO
oOuiecTBa (HanmpuMep, BIOOPHI, ONIPOCHI),
TOTOBHOCTH K OOCYXKJIEHUIO STUYECKHUX
po0JeM, CBA3aHHBIX C IPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHUI HayKH,
OCO3HaHUs BAXKHOCTH MOPAIbHO-3THUYECKUX
MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO.

YUCIIA U
BBIYMCIIEHU .
CreneHsb ¢ HaTypaJIbHBIM

10
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I'pynnoBas pabota u paboTa B napax,
HaITpaBJICHHBIC HA OPUCHTAIUIO B
JEeSITETbHOCTH Ha COBPEMEHHYIO CUCTEMY
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IIoKa3arcjieM

HAyYHBIX TPECTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA,
MPUPO/BI U 0011IeCTBa, IOHUMaHUE
MaTeMaTHYeCKON HayKH Kak cepbl
YEJIOBEUECKOU JEATEIbHOCTH, 3TANOB €€
Pa3BUTHUS U 3HAYUMOCTH JIJI PA3BUTHUS
LMBWIA3AIUY, OBJIAJICHUE SI3BIKOM
MAaTEMaTUKU U MATEMAaTUYECKOU KYJIbTYypOU
KakK CpeJICTBOM NO3HAHUS MHUPA, OBJIAJICHUE
MPOCTEUIINMH HaBBIKAMU
HCCIIEA0BATENIbCKON 1€ATEIbHOCTH.
Juaior, HanpaBlieHHBIH HA GOPMUPOBAHKE
FOTOBHOCTU IIPUMEHATh MaTEMaTUYECKHE
3HaHMUS B MUHTEpECaxX CBOErO 370POBbA,
BEJICHUS 370pOBOIro o0pa3a >KU3HH,
ChOpMUPOBAHHOCTH HaBBIKA pediiekcuu,
MIPU3HAHKEM CBOETO MpaBa Ha OLIUOKY U
TaKoro K€ Mpasa Jpyroro 4eaoBeKa.

AJITEBPAMYECKUE
BBIPAXEHUN L.
MHuorouseHsl

30
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I'pynnoBas pabora u paboTta B napax,
HarpaBJIeHHbIC Ha (popMuUpoBaHUe
TOTOBHOCTH K JACHCTBHSM B YCIIOBHSAX
HEOIPEeIEHHOCTH, TTOBBIIIEHUS YPOBHS
CBOEU KOMITETEHTHOCTH 4epe3
MPAKTUYECKYIO I€ATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUUTHCS y APYTHUX JIIO/EH,
pUOOpeTaTh B COBMECTHOM JeSITETLHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIINH U3
OTIBITa IPYTHX. Y4eOHbIC CUTYAIINH,
HarpaBJICHHBIC Ha MPOSBICHNE HHTEpEca K
MPOIIJIOMY U HACTOSIIIEMY POCCUICKON



https://resh.edu.ru/

AJITEBPAYECKUE
BbIPAYKEHHSIL.
Dopmysl
COKPAIEHHOTO
YMHOKEHHUS

UUCIIA U
BBIYUCJIEHM .
JenumocTh

34

10

https://resh.edu.ru/

https://resh.edu.ru/

MaTeMaTUKH, IIEHHOCTHOMY OTHOIIEHUIO K
JIOCTHOKCHHUSIM POCCUMCKUX MaTEeMaTHKOB U
POCCHUICKON MaTeMaTUYECKOM IIKOJIbI, K
HCIIOIL30BAHHUIO 3TUX JOCTIKEHUH B
JIPYTruX HayKax W MPUKIAIHBIX chepax.

[IpoexTHbIe 3a1aHus1, HATTPaBICHHBIC HA
(hopMHUpOBaHKE HOBBIX 3HAHUM, B TOM
qyucie yMeHue (hopMyIupoBaTh UIEH,
MOHSTHS, THIIOTE3bI 00 00BbEKTAX U
SIBJICHUSIX, B TOM YHCJIC paHEee
HEU3BECTHBIX, 0CO3HABATH JC(DHUITUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE pa3BUTHE. YUeOHbIE
CUTYaIlNH, HAPaBJICHHbIE Ha
(hopMHUpPOBaHKE CIIOCOOHOCTH OCO3HABATH
CTPECCOBYIO CUTYAIIHIO, BOCIPHUHUMATD
CTPECCOBYIO CUTYAIIUIO KaK BBI30B,
TpeOyIOIH KOHTPMED, KOPPEKTUPOBATH
MpPUHUMAaEMbIe PEIICHUs U JeHCTBUS,
(dhopMyIUpOBaTh M OLIEHUBATH PUCKHU U
MOCNIEACTBUS, POPMHUPOBATH OIIBIT.

I'pynnoBas pabora u paboTta B napax,
HarpaBJIeHHbIE HA OPUEHTALIUIO B
JeSITETIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX NIPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa,
MIPHUPOJIBI M 00IIIeCTBa, TOHUMAaHUE
MaTeMaTHYeCKOW HAyKH Kak chepbl
YeJIOBEYECKOH JIeATEIbHOCTH, ITAIOB €&



https://resh.edu.ru/
https://resh.edu.ru/

10

OYHKIUUN.
Jlunetinas GyHKIUSA

YPABHEHUS 1
CHUCTEMBI
YPABHEHUI.
CucTeMbl THHEHHBIX
ypaBHEHUU

13

24

https://resh.edu.ru/

https://resh.edu.ru/

paSBI/ITI/ISI W 3HAYUMOCTH IJIs1 paBBI/ITI/ISI
LIMBHIIM3AI[UH, OBJIaJCHHE I3BIKOM
MaTeMaTUKH U MaTEMaTUYECKON KYJIbTYpOu
KaK CPeJICTBOM ITO3HAHUS MUPA, OBJIAJICHUE
MPOCTEUIIMMH HaBBIKAMU
HCCIICIOBATEIIHLCKOM NeITeIILHOCTH.

[IpoekTHbIE 3aaHus1, HAIPaBJICHHbIE HA
(hopMHUpOBaHKE CIIOCOOHOCTH K
SMOLMOHAIIBHOMY M 3CTETHUYECKOMY
BOCHIPUATHIO MaTEMaTHUYECKUX O0BEKTOB,
3a/1a4, peleHN, PacCyKACHUN, yMEHUS
BHJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH
B HCKycCTBE. MIHTEmneKkTyanpHas urpa,
HallpaBJICHHAs Ha IIPOSIBIICHUE UHTEpeca K
MPOIJIOMY U HACTOSIIIEMY POCCUICKOM
MaTe€MaTUKH, IIEHHOCTHOMY OTHOUIEHUIO K
JIOCTH>KEHUSIM POCCUMCKUX MaTEMaTUKOB U
POCCHUICKON MaTeMaTUYECKOMN IIKOJIBI, K
HCIIOJIb30BAHMIO ATUX JOCTUKEHUN B
JIPYTUX HayKax W MPUKIATHBIX chepax.

[IpoexTHbIe 3a1aHus1, HAIPaBJICHHBIE HA
(dbopMHpOBaHNE YCTAHOBKH Ha aKTUBHOE
y4acTHE B PELIEHUHU PAKTUUECKHUX 3a/1a4
MaTeMaTUYeCKOW HANpPaBIEHHOCTH,
OCO3HaHHE BaYKHOCTH MaTeMaTUYECKOTO
00pa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HHU
JUISL yCTICTITHOM TTpoeccuoHaIbHON
JIeATETLHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIN BBIOOP U MOCTPOSHUE



https://resh.edu.ru/
https://resh.edu.ru/

11

IToBTOpEHME,
o0o01Ienue,
cucTeMaTtu3anus 3HaHUI

https://resh.edu.ru/

WH/IUBUYAIbHOW TPACKTOPUHU
00pa30BaHMS M KU3HEHHBIX TIAHOB C
y4ETOM JINYHBIX HHTEPECOB U
00IIeCTBEHHBIX TTOTpeOHOCTEH. [lnaor,
HaIpaBJICHHBIA HAa ()OPMHUPOBAHHE
OpHUEHTAIINH HAa TPUMEHCHUE
MaTEeMaTHYECKUX 3HAHUU JIJIST PEIICHHUS
3a7a4 B 00JIaCTH COXPAaHHOCTH
OKpY>Karollel Cpeibl, IJITAHUPOBAHUS
MOCTYITKOB M OIICHKH UX BO3MOKHBIX
MOCJICICTBHI JUIsI OKPYIKAIOIIeH CpeJibl,
OCO3HaHHEM TJ100aTBbHOIO XapaKkTepa
IKOJIOTUYECKUX MPOOJIEM U TyTeH UX
peILICHUS.

I'pynnoBas pabota u paboTa B mapax,
HarpaBJICHHbIC Ha (popMUpOBaHHE
TOTOBHOCTH K JICCTBHSIM B YCIOBHUSX
HeonpeAeNEHHOCTH, TIOBBIIIICHUS YPOBHS
CBOEI KOMITETEHTHOCTH Uepe3
MPAKTUIECKYIO JACSITeILHOCTh, B TOM YHUCIIC
YMEHHE YUUTHCS Y IPYTHX JTFOACH,
PHOOpPETaTh B COBMECTHOM JIEATEITHHOCTH
HOBBIC 3HAHUS, HABBIKU ¥ KOMITCTECHITUH U3
OTBITA IpYTHX. YueOHbIe CUTYAIUH,
HamnpaBlieHHbIE HA (OPMUPOBAHUE
CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO
CUTYAIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYAITUIO KaK BBI30B, TPEOYIOIINI
KOHTPMEp, KOPPEKTHPOBAThH IIPUHUMAEMBIC
pelIeHus 1 aecTBhs, HOPMYIUPOBATH U



https://resh.edu.ru/

OLICHUBATh PUCKHU U MOCJIEICTBUS,
(bopMHUPOBATH OMBIT

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170
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[TpoekTHbIE 3a/1aHUs, HATIPABIICHHBIC HA
(dhopMUPOBaHHE HOBBIX 3HAHU, B TOM
qrcie yMeHUue GOpMYIUPOBATh HIIEH,
MOHSTHS, THIIOTE3bI 00 00BbEKTAX U
SIBJICHUSX, B TOM YHCJIC paHee
HEU3BECTHBIX, 0CO3HABAThH JC(HUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH,
TUTAHUPOBATH CBOE pa3BUTHE. YUeOHBIC
CUTYaIlu¥, HAIPaBJICHHBIC HA
(hopMHUpOBaHHE CITIOCOOHOCTH OCO3HABATH
CTPECCOBYIO CUTYAIIHIO, BOCIPHHUMATH
CTPECCOBYIO CUTYAIIMIO KaK BHI30B,
TpeOyIOIH KOHTPMED, KOPPEKTUPOBATH
MPUHUMAaEMbIe PEIICHUs U JeHCTBUS,
(GbOopMyIHUpOBaTh U OLIEHUBATH PUCKU U
MOCNIEACTBUS, POPMHUPOBATH OIIBIT.

Juainor, HanpaBIeHHBIH HA GOPMUPOBAHKE
TOTOBHOCTHU MPUMEHSATh MAaTEMAaTUYECKHE
3HaHUS B MUHTEpEcaxX CBOETO 3710POBBA,
BEJICHUS 37]0pOBOTr0 00pa3a KU3HH,
ChOpMHUPOBAHHOCTH HABBIKA pehICKCHH,
MIPU3HAHKEM CBOETO TpaBa Ha OIMIUOKY U
TaKOro e MpaBa JIPyroro 4yeiaoBeKa.
VYyeOHBIC CUTYyAIINH, HATIPABIICHHBIE HA



https://resh.edu.ru/
https://resh.edu.ru/

YPABHEHUA 1
HEPABEHCTBA.
KBanparusle ypaBHeHUS

37

https://resh.edu.ru/

MIPOSIBJICHUE UHTEPECA K MPOIUIOMY U
HAaCTOSIIEMY POCCUIICKON MaTEMaTUKH,
LIEHHOCTHOMY OTHOILIEHUIO K JOCTHKEHUSIM
POCCHUICKHUX MaTEMaTUKOB U POCCUUCKOI
MaTeMaTU4eCKOW IIKOJbI, K
KCIIOJIb30BAHMIO 3TUX JOCTHKEHUN B
JIPYTHX HayKax U MPUKIAIHBIX cepax.

I'pynmnoas pabora u pabora B mapax,
HampaBlieHHbIE HA (OPMUPOBAHUE
TOTOBHOCTH K JIEUCTBUSIM B YCIIOBUAX
HEOIpeAeIEHHOCTH, TIOBBIIIEHUS YPOBHS
CBOEU KOMITETEHTHOCTH Yepe3
MIPAKTUYECKYIO JAESITEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX JTHOACH,
pHOOpeTaTh B COBMECTHOM NIEATEIBHOCTH
HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUHU U3
onbITa Ipyrux. IIpoextHele 3ananus,
HarpaBJIeHHbIE Ha (hopMupoBaHUe
YCTaHOBKH Ha aKTUBHOE Y4acTHE B
pElIeHNN IPAKTUYECKUX 3a1a4
MaTe€MaTHYECKOW HAIPaBICHHOCTH,
OCO3HaHHUE BaXXHOCTH MaTEMaTU4YECKOTO
o0Opa30BaHMs HA MIPOTSHYKEHUH BCEH KU3HU
JUIS yCTIEIIHOM MpogeccCHOHaTbHON
JESITETLHOCTH U Pa3BUTUS HEOOXOUMBIX
YMEHUH, 0OCO3HaHHBIN BBIOOP U IOCTPOCHUE
WHJUBUIyaJIbHOW TPACKTOPUH
o0pa30BaHMs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U
OOIIECTBEHHBIX OTPEOHOCTEH.



https://resh.edu.ru/

AJI'TEBPAMYECKUE
BBIPAXKEHU .
JpobHo-paninoHalbHbIe
BBIPKECHUS

YPABHEHUA 1
HEPABEHCTBA.
JpoOHo-paninoHaabHbIE
YpaBHEHUS

20

26

https://resh.edu.ru/

https://resh.edu.ru/

[IpoekTHbIE 3a1aHKs, HAITPABIICHHBIE HA
(hopMHUpOBaHKE HOBBIX 3HAHUM, B TOM
qyucie yMeHue hopMyIupoBaTh UIEH,
MOHSATHS, THIIOTE3bI 00 00BbEKTAX U
SIBJICHUSIX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABATH JAC(DHUIUTHI
COOCTBEHHBIX 3HAHUHM ¥ KOMIIETEHTHOCTEH,
IIJIJAHUPOBATh CBOE pa3BUTHE.

[IpoekTHbIe 3a1aHNs, HATIPABIEHHBIEC HA
(dbopMUpOBaHHE YCTAHOBKH Ha aKTUBHOE
ydacTue B pEUICHUH MPAKTUYECKUX 3a/1a4
MaTeMaTHYeCKON HalpaBIeHHOCTH,
OCO3HaHUE BaXKHOCTU MaTeMaTHYECKOTO
00pa3oBaHMsI HA IPOTSHKCHUN BCEH KU3HU
JUTSL YCTIEIIHOM npodeccuoHanbHON
NESTEIILHOCTH U Pa3BUTHUSI HEOOXOUMBIX
YMEHUH, 0OCO3HaHHBIN BBIOOP U OCTPOCHUE
MHIVBUAYAJIBHON TPAeKTOpUN
00pa3oBaHMs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U
oO1IecTBeHHbIX NoTpedHOocTel. [uanor,
HaIpaBJIEHHBIN Ha (OpMUPOBAHKE
OpHUEHTAIlM Ha IPUMEHEHNE
MaTEMaTUYECKUX 3HAHUH NI pELICHUS
3aJja4 B 00JIaCTH COXPAaHHOCTH
OKpY>KaIoIlel Cpe/ibl, IIaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX
MOCTIEACTBUI JJIsI OKPYKAIOLIEH CPEIbI,
OCO3HaHHEM TT100aTbHOI0 XapaKkTepa
AKOJIOTMUYECKUX MPOOIIEM U MyTeH UX



https://resh.edu.ru/
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peuieHusl.

OYHKIU

16

https://resh.edu.ru/

[TpoekTHBIE 3a1aHUs, HATIPABJICHHBIC Ha
(dbopMUpOBaHHE CTOCOOHOCTH K
SMOIHOHAJIIBHOMY U 3CTCTUUCCKOMY
BOCIIPHUATUIO MATCMATHYCCKUX O6’beKTOB,
3a/1a4, peIeHU, PacCyKACHUN, yMEHUSA
BUJICTh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE. YUeOHbBIC CHUTYAIIUH,
HarpaBJICHHbIC Ha (popMUpOBaHHE
CIIOCOOHOCTH OCO3HaBaTh CTPECCOBYIO
CUTyallMlO, BOCIIPUHUMATL CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIIN
KOHTPMED, KOPPEKTUPOBATH IIPUHUMAECMBIC
peleHust U AeUCTBUS, HOPMYyTHUPOBATH U
OLICHUBATh PHCKH U TOCIICACTBUS,
(GbOopMHPOBATBH OIIBIT.

AJITEBPAMYECKUE
BBIPAXEHU L.
Crenesu

14

https://resh.edu.ru/

I'pynnoBas pabota u paboTa B napax,
HaIpaBJIEHHbIE HA OPUEHTALINIO B
JIESITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HayYHBIX PEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEIIOBEKa,
IPUPOJIBI M 001IeCTBA, TOHUMaHUE
MaTeMaTHYeCKOM HayKH Kak chepbl
YeJI0BEYECKON JESITENbHOCTH, ITANOB €€
Pa3BUTHA U 3HAYMMOCTH JIJISl pa3BUTHS
LMBUJIN3ALUH, OBJIA/ICHUE SI3bIKOM
MaTE€MaTHKU U MaTEMaTUYECKON KyJIbTYpOU
KaK CpeJICTBOM IIO3HAHUS MHUpPA, OBJIa/ICHHE
IIPOCTENIINMH HAaBbIKAMU
UCCIIEI0BATENbCKOM 1EATEIbHOCTH.



https://resh.edu.ru/
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UUCITA U
8 BBIUMCJIEHUA.
JlenumocTh

[ToBTOpEHUE,
0000111EHHE,
CHCTEMAaTHU3alHs
3HAHUHU

10

https://resh.edu.ru/

https://resh.edu.ru/

VY4eOHbIe CUTYyallMU, HAIPABJICHHBIC HA
MIPOSIBJICHUE UHTEPECA K MPOLUIOMY U
HAaCTOSIIEMY POCCUIICKON MaTEMaTUKH,
LIEHHOCTHOMY OTHOILIEHUIO K JOCTHKEHUSIM
POCCHUIUCKUX MaTEMaTUKOB U POCCUUCKOI
MaTeMaTHUYECKOH IIKOJIBL, K
KCIIOJIb30BAHMIO 3TUX JOCTHKEHUN B
JIPYTHX HayKax U MPUKIATHBIX cepax.

I'pynnoBas pabota u paboTa B mapax,
HarpaBJICHHbIC Ha (popMUpOBaHHE
TOTOBHOCTH K JICHCTBHSIM B YCIIOBUSX
HEONpeAeIEHHOCTH, TIOBBIIIICHHS YPOBHS
CBOEU KOMITETEHTHOCTH 4epe3
MPAKTUYECKYIO JACSITEILHOCTh, B TOM YHUCIIC
YMEHHUE YUUTHCS y APYTUX JIFOJICH,
npuoOOpeTaTh B COBMECTHOM JCSITEIbHOCTH
HOBBIC 3HAHUS, HABBIKU M KOMIIETEHITUH U3
OTBITA IPYTHX. YueOHbIe CUTYAIUH,
HampaBlieHHbIE HAa (OPMUPOBAHUE
CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO
CUTYAITUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYAITUIO KaK BBI30B, TPEOYIOIINI
KOHTPMEp, KOPPEKTHUPOBATH IPUHUMAEMBIC
pelieHus u AeicTBus, GOpMyIUpOBaTh U
OLICHUBATh PUCKU U MOCIIEACTBUS,
(GhopMHUPOBATH OTIBIT.

OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

170



https://resh.edu.ru/
https://resh.edu.ru/

9 KJIACC

HauMmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMmbl

KoanuecTBo 4acoB

DJIeKTPOHHbIE

KoHurtpoJsb
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YPABHEHUA 1

HEPABEHCTBA.

KBanpatHsie
HEPaBEHCTBA

30 1

20 1
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[IpoekTHEIE 3a/1aHUs, HATIPABIICHHBIC HA
(dhopMUPOBaHHE HOBBIX 3HAHU, B TOM
qrcie yMeHUue GOpMYIUPOBATh HIIEH,
MOHSTHS, THIIOTE3bI 00 00BbEKTAX U
SIBICHUSX, B TOM YHCJIC PaHee
HEU3BECTHBIX, 0CO3HABATH JC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,
TUTAHUPOBATH CBOE pa3BUTHE. YUeOHBIC
CUTYaIli¥, HAlIPaBJICHHBIC HA TIPOSIBIICHUE
WHTEpeca K MPOIUIOMY U HACTOSIICMY
POCCHICKON MaTeMaTHKH, IECHHOCTHOMY
OTHOIICHHUIO K IOCTHXKEHUSM POCCHICKUX
MaTEMaTHKOB M POCCUNCKON
MaTeMaTHYECKON IIKOJIbI, K
HCIIOJIb30BAHMIO STUX JOCTHKCHUM B
JIPYTHX HayKax W MPUKIAIHBIX cepax.

[IpoexTHbIe 3a1aHus1, HAlIpaBJICHHbIE HA
(dbopMUpOBaHHE YCTAHOBKH Ha aKTUBHOE
y4acTHe B PELIEHUHU MPAKTUUECKHUX 3a/1a4
MaTeMaTUYeCKOW HaNpaBIE€HHOCTH,
OCO3HaHHE BaYKHOCTH MaTeMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEH KUZHHU
JUISL yCTICTITHOM TTpoecCuoHaIbHON



https://resh.edu.ru/
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YPABHEHUA 1

HEPABEHCTBA.

YpaBHeHus,
HEpPaBEHCTBA U UX
CUCTEMBI

40

https://resh.edu.ru/

JIESITEIIBHOCTH U Pa3BUTHUSI HEOOXOTUMBIX
YMEHH, 0CO3HAHHBIN BBIOOP U MOCTPOCHUE
MHUBUAYaAIbHON TPAeKTOpUHU
00pa30BaHMs U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEH.

I'pynmoas pabora u pabora B mapax,
HaIpaBJIEHHbIE HA OPUEHTALINIO B
JIESTEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX TPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA,
MPUPOJIBI M 00IIeCTBA, TOHUMAHUE
MaTeMaTHYECKOW HAyKH Kak chepbl
YeJIOBEYECKOH JIeATEIIbHOCTH, ITAIOB ¢
Pa3BUTHA U 3HAYUMOCTH JJISl Pa3BUTHS
[MBUIIN3AIIUH, OBJIA/ICHUE S3bIKOM
MaTEMaTHKU U MaTeMaTH4YeCKON KyJIbTypoil
KaK CpeJICTBOM MO3HAHUS MHpPA, OBIIA/ICHHE
MPOCTEHIINMU HABBIKAMU
MCCIIEIOBATEIBCKON AEATEITBHOCTH.
VYdeOHbIe CUTYaIH, HAlIPaBJICHHBIC HA
(dhopMHUpOBaHKE CIIOCOOHOCTH OCO3HABATH
CTPECCOBYIO CHUTYAINIO, BOCTIPUHIUMATH
CTPECCOBYIO CUTYAIHIO KaK BBI3OB,
TpeOyIOIH KOHTPMED, KOPPEKTUPOBATH
MPUHUMAaEMbIe PEIICHUS U JeHCTBHSI,
(bopMyIHUpOBaTh U OLICHUBATH PUCKU U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.



https://resh.edu.ru/

UMCJIOBBIE
[NOCJIEAOBATEJIbH
oCTn
[TPOI'PECCUA

AJITEBPAUYECKUE
BBIPAXKEHU .
Crernens ¢
paroHaIbHBIM
IoKa3aTelieM

30

16

https://resh.edu.ru/

https://resh.edu.ru/

[IpoexTHbIe 3a1aHus1, HAITpaBICHHBIC HA
(hopMHUpOBaHKE HOBBIX 3HAHUM, B TOM
qyucie yMeHue hopMyIupoBaTh UIEH,
MTOHSTHS, TUIIOTE3bI 00 00BEKTaX B
SIBJICHUSIX, B TOM YHCJIE paHee
HEU3BECTHBIX, 0CO3HABATH JAC(DHUIUTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IIJIJAHUPOBATh CBOE pa3BuTue. Juaor,
HaIpaBJIEHHBIN Ha (OPMUPOBAHNUE
TOTOBHOCTH MIPUMEHSTh MAaTEMaTUYECKHE
3HaHMUS B HHTEPECAX CBOETO 3710POBBA,
BEJICHHUS 37I0pPOBOTO 00pa3a KU3HH,
ChOpPMHPOBAHHOCTH HaBBIKA PehICKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIUOKY U
TaKOro K€ MpaBa JPYroro 4eJoBeKa.

VY4eOHble cUTyaluy, HalpaBJIeHHbIE Ha
(opMHpOBaHKE TOTOBHOCTH K
BBINOJIHEHUIO 00s13aHHOCTEN TpaKIaHUHA U
pean3alyy ero npas, MPeICTaBICHUS O
MaTeMaTHYeCKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMUHBIX CTPYKTYP,
SIBJIEHUM, TIPOLETYP TPAXKIAHCKOTO
oOuiecTBa (HanpuMep, BIOOPHI, ONIPOCHI),
TOTOBHOCTHU K OOCYXJIEHUIO 3THYECKUX
po6JeM, CBA3aHHBIX ¢ TPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUN HAyKH,
OCO3HAHUs BaXXHOCTU MOPAJIbHO-ITHUECKUX
MPUHIIMIIOB B AESITEIBHOCTH YYEHOTO.



https://resh.edu.ru/
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[ToBTOpEHME,
0000111eHNE,
cUCTeMaTu3aIus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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VY4eOHbIe CUTYyallMU, HAIPABJICHHBIC HA
(dhopMHUpOBaHKE CITOCOOHOCTH OCO3HABATH
CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATh
CTPECCOBYIO CUTYAIIUIO KaK BBI3OB,
TPeOYIOIIHNI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHUS U JCHCTBHSI,
(GhOopMyIMpOBATh U OLICHUBATH PUCKU H
MOCTEICTBHS, (POPMUPOBATH OIIBIT.
[TpoekTHBIC 3a/1aHUs, HATIPABIICHHBIC HA
(dhopMUpOBaHNE HOBBIX 3HAHH, B TOM
qrcie ymeHue GopMylIupoBaTh UIeH,
MOHSATHS, TUIIOTE3bI 00 00BEKTaX U
SIBJICHUSX, B TOM YHCJIC paHEee
HEW3BECTHBIX, 0CO3HABAThH JE(HUIIUTHI
COOCTBEHHBIX 3HAHUM M KOMITIETEHTHOCTEH,
[JIAHUPOBATH CBOE Pa3BUTHE.



https://resh.edu.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Anrebpa: 7 knacc: ydeOHUK TSl yIaImXxcst 001eo0pa3oBaTeIbHBIX
opranmzanuii/ A.I'. Mep3ainsik, B.M. Tlonsakos. - M: Berrana-I'pad, 2020.
2. AnreGpa: 8 kiacc: y4eOHUK JIJIs1 ydammuxcsi o01eo0pa3oBaTebHBIX
opranmzanuii/ A.I'. Mepansk, B.M. Tlonsakos. - M: Bentana-I'pad, 2020.
3. Anre6pa: 9 knacc: yueOHHK JUIs ydamuxcs o01ieo0pa3oBaTeIbHbIX
opranmzanuit/ A.I'. Mep3ainsk, B.M. Tlonsakos. - M: Berrana-I'pad, 2020.

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

1. Anre6pa: 7 knacc: Mmetoauueckoe nmocodue / E.B.bymko, A.I'. Mep3sik,
B.b. Ilononckuit, M.C Sxup. — M.: Bentana-I'pad, 2017.

2. Anre6pa: 8 knacc: Metoauueckoe nocodue / E.B.bymko, A.I'. Mep3sik,
B.b. Ilononckuit, M.C.AAxup. — M.: Bentana-I'pad, 2017.

3. AnreOpa: 9 knacc: meroguueckoe nocooue / E.B.byuko, A.I'. Mep3isik,
B.b. Ilononckuit, M.C.AAxup. — M.: Benrtana-I'pad, 2017.

4. Anre0Opa: 7 Kjacc: caMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI: MOCOOHE
JUTSL ydaluxcs o01eoopa3oBaTenbHblx opranu3anuii / A.I'. Mep3mnsk, B.b.
[Tononckuii, E.M.PabunoBuu, M.C. SAxup. — M.: Benrana-I'pad, 2017.

5. AnreOpa: 8 Ki1acc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOThI: TOCOOHE
JUTSL ydaiuxcs o01eoopasoBaTenbHbIX opranuzanuii / A.I'. Mep3msik, B.b.
[Tononckuii, E.M.Pabunosuu, M.C. fAxup. — M.: Benrana-I'pad, 2017.

6. Anre6pa: 9 Kiacc: caMOCTOATENIbHBIC U KOHTPOJIbHBIE PAaOOTHI: TTOCOOHE
JUTSL ydammxcs 001eoopa3oBaTennbHbIX opranu3anuii / A.I'. Mep3mnsik, B.b.
[Tonouckwuii, M.C. Axup. — M.: Benrana-I'pad, 2017.

7. Marematuka: paboudne nporpammel: 7-11 kiacchl ¢ yriryOJIeHHBIM
nzyyeHueM marematuku/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. SAkup, E.B.
Bbyuko. - M.: Benrana-I"pad, 2017.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
https://math-oge.sdamgia.ru
https://www.time4math.ru
https://www.resolventa.ru
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