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MNOSACHUTEJIBHAS 3AITUCKA

Anrebpa sBiIseTCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOIO 00mIero oOpa3oBaHHs: OHa
obecrieynBaeT M3y4€HUE IPYTUX IUCLHUIUIMH KaK €CTECTBEHHO-HAyYyHOr'O, TaK M T'yMaHUTApHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO Ui MPOJOJDKEHUS 00pa3oBaHMs M Ui MOBCEIHEBHOM KHU3HU.
Pa3Butue y o0yyaromuxcs HayqHbIX NPEJICTaBICHUI O IPOUCXOKIEHUH U CYLTHOCTH anre0pandeckux
abcTpakuuii, cnocobe OTpaKeHUs MaTeMaTU4YeCKOM HayKoil SIBJ€HHH M MpOIECCOB B NPUPOJE U
00111eCTBE, POJIM MATEMAaTHYECKOTO MOJICJIMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTHUKE CLIOCOOCTBYET
(OpPMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS M KAadeCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTaluy B
coBpeMeHHOM 1u(poBoM ob1IecTBe. M3ydeHue anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHUS HAOIIO1aTh,
CpaBHUBaTh, HAXOJIUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS, BBIBOJABI, (POPMYIUPOBATH YTBEPKICHUS.
OcBoenne kypca anareOppl 00ecHeunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS O0y4arolluxcs: OHM
UCTIONB3YIOT JEAYKTHBHBIE W WHAYKTUBHBIE pAcCyXIEHHs, OO0OOIIeHHEe M KOHKPETH3AIMIO,
aOcTparupoBanue u aHamormio. OOyueHue anreOpe MpeanoyaraeT 3HAYMTEIBHBIH 00BEM
CaMOCTOSITENIFHOW ~ JICSITETIBHOCTH OOYYaIOUIMXCS, TOATOMY CaMOCTOATEIBHOE peIleHHe 3aaa4y
00yJaroImuMHucs SBISETCS peanu3aluen 1e1TeIbHOCTHOTO MPUHIUNIA 00yYeHHUS.

B crpykrype mporpammsl yueOHOTO Kypca «Anredpa» yriayOIEHHOTO HM3y4YEeHHsT OCHOBHOE
MECTO 3aHMMAIOT CO/IEPKATeIbHO-METOANYECKHE IMHUM: «HKcaa U BBIYUCICHUA», «ANredpandeckue
BBIDAKCHUS», «YpaBHEHUs U HepaBeHCTBa», «DyHkuum». Kaxmas u3 3TUX CoIepKaTesbHO-
METOAMYECKUX JMHUN pa3BUBAETCA Ha NMPOTSHKEHUU TPEX JIET M3YyYeHHs Kypca, B3aMMOJEUCTBYS C
OPYTHUMHU €ro JUHUAMH. B xoae n3ydeHus Kypca o0ydJaronumMcesl IPUXOIUTCS JIOTHYECKH PacCyKIaTh,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN $3bIK. B CBA3M ¢ 3TMUM B mporpammy y4eGHOro Kypca
«Anre0Opa» BKIJIIOUEHBl HEKOTOpBHIE OCHOBBI JIOTMKH, NPEACTABIECHHBIE BO BCEX OCHOBHBIX pazienax
MaTeMaTH4YeCKOro  00pa3oBaHUs M CIIOCOOCTBYIOIIME  OBJAJCHUIO  OOY4YaIOUIMMHUCA  OCHOB
YHHUBEPCAJIFHOTO MaTeMaTH4ecKoTo s3bika. CoaepKaTeapbHOH H  CTPYKTYPHOH OCOOEHHOCTBIO
yueOHOro Kypca «Anredpay» sABIsETCA ero MHTErpUPOBaHHBIN XapakTep.

Copnepxanue JuHUU «Yuclia U BBIYMCICHUS» CIIY>)KUT OCHOBOW JUIsl JAJIbHEHIIETO W3Yy4eHUs
MaTeMAaTUKH, CHOCOOCTBYET PA3BUTHIO Yy OOYYaroOIUXCs JIOTHYECKOTO MBIIUICHUs, (pOPMHUPOBAHUIO
YMEHHMSI 0JIb30BATHCS AITOPUTMAMHU, a TaK)KE IPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX
IUIsl TIOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHUSA O YUCIIE HA YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIbHBIMU U HPPALMOHAIBHBIMU YHCIaMH, (OPMHpPOBAHUEM IMPEACTABIECHUN O
JeMCTBUTENILHOM YHCIIe. 3aBeplICHHE OCBOCHHs YMCJIOBOM JIMHUM OTHECEHO K CpelHeMy oOuiemy
00pa3oBaHMUIo.

Coneprxanue AByX anreOpandeckux JUHUNA — «Anredpanyeckue BhIPAXKEHUs» U «YpaBHEHUS U
HEpaBeHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOy4aroUmMxcs MaTeMaTHYecKoro arnmapara,
HEOO0XOAUMOTO ISl pelIeHUs 3a]lad MaTeMaTHKH, CMEKHBIX MPEJIMETOB U OKPY)KAIOLIEH peasbHOCTH.
Ha ypoBHe ocHOBHOro o0mero o0pa3oBaHusi Y4eOHBIH MaTepuan TIPYHIUPYETCS BOKPYT
palMOHANBHBIX BBIpAXKEHUH. AusreOpa JEMOHCTPUPYET 3HAUYEHHE MAaTEMaTHKH KakK s3bIKa IS
IIOCTPOCHMSI MaTEMAaTUUECKUX MOJIEJIeH, ONMCaHMs IPOLIECCOB U SBJIEHUH peanbHOro Mupa. B 3anaun
oOydyeHuss anreOpe BXONAT TakXKe JajbHEWIIee pa3BUTHUE AITOPUTMUYECKOTO  MBIIUICHUS,
HEOOXOAMMOro, B 4YacTHOCTH, Ul OCBOCHMA Kypca HHGPOPMATHKHM, M OBJIAJICHHE HaBBIKAMU
JeNyKTUBHBIX paccyxiaeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpakeHHsI, CIIOCOOHOCTEN K MaTeMaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue (yHKUMOHATBHO-TpaQUUECKON JIMHUM HAIlEJICHO Ha IMOJIydYeHHE O0YYaroIUMHCS
3HAaHUN O (YHKIMAX KaK Ba)KHEHIIEH MaTeMaTHYECKON MOJENW Il ONMUCAHUS M HWCCIICAOBAHUS
pa3Ho00Opa3HbIX MPOLECCOB U SBJICHUN B Mpupoae U olmiecTBe. M3yueHue marepuaia CriocoOCTBYET
Pa3BUTHIO Yy OOYYAIOUIMXCS YMEHMS HCIOJb30BAaTh PA3JIMUYHbIE BBIPA3UTEIbHBIE CPE/ICTBA SI3bIKA
MaTeMaTUKH — CIIOBECHOTO, CHMBOJINYECKOTO, TpaUuecKkoro, BHOCUT BKJIaJ B (OPMHPOBAHUE
NPEJCTABICHUN O POJIM MAaTEMAaTHKHU B Pa3BUTUH IUBWIN3ALUU U KYJIbTYPBbI.

VYrayOonéHHblil Kypc anreOpbl XapaKTepU3yeTcsi U3y4eHHEM JOMOJHUTEIBHOTO TEOPETHUECKOTO
amnnapara M CBSI3aHHBIX C HUM METOJOB pelIeHus 3aaad. Anredpa sIBISETCS S3bIKOM JJIsl OMMCAHUS
O00BEKTOB M 3aKOHOMEPHOCTEH, CIIy’)KAUT OCHOBOW MaTeMaTHYecKoro moaenupoBanus. [Ipu stom camu



O0BEKTHl MAaTEMaTHYECKHX YMO3AKIIOUEHUH U NMPHUHATHIE B aireOpe MpaBuia WX KOHCTPYHUPOBAHHS
CrOCOOCTBYIOT (DOPMUPOBAHUIO YMEHWW OOOCHOBBIBATH M JIOKa3bIBaTh CYXKICHHUS, Pa3BUBAIOT
MaTeMaTUYECKYI0 MHTYUIUIO, KPATKO U HAIJIAJHO PACKPHIBAIOT MEXaHU3M JIOTUYECKUX ITOCTPOCHUN U
ydaT UX IOpuUMeHeHHo. TeMm cambiM anrebpa 3aHMMAeT OJHO M3 BEAYIIMX MeCT B (POPMUPOBAHUU
Hay4YHO-TEOPETHYECKOTO MBIIIICHHUS 00yJarOLIIXCs.

CornacHo y4yeOHOMY MmiuaHy B 7-9 Kilaccax u3ydaercsi y4eOHBIH Kypc «Anredpa», KOTOPHIT
BKJIIOYAET CJIAYIOIINE OCHOBHBIC Pa3liesbl cofepKaHus: «Hucaa u BRIYUCICHU», «AJredpandeckue
BBIPAKCHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIHN.

Ha n3yuenue yueGHOro Kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce — 136 yacos (4 vaca
B HeJeno), B 8 kiacce — 136 yacos (4 4aca B Henento), B 9 kiacce — 136 yacoB (4 yaca B HEZIEIIO).

COJAEP)KAHUE OBYYEHUA
8 KVIACC

Yuciia 1 BbIYUCICHUSA

KBagpatHele KOpHU. ApupmeTHuecKuil KBaJpaTHBII KOpeHb M ero cBoicTtBa. lloHsTHe
uppauuoHanpHOoro 4yucna. JleiictBus ¢ wuppanvoHanbHbIMM 4uciaaMu. CBoiicTBa JEWCTBUH ¢
UppalMOHAIBHBIMU yKciiaMu. CpaBHEHNE HPPALIMOHAJIBHBIX YHCEIT.

[IpencraBneHuss O pacHIMPEHHSX YHUCIOBBIX MHOXECTB. MHOXKECTBAa HaTypajbHBIX, LENbIX,
palMOHAIbHBIX, JENCTBUTENBHBIX Ynce. CpaBHEHHE yKcell. YUCIIOBBIE TPOMEKYTKH.

HeiictBust ¢ ocratkamu. OctaTku creneHeil. [I[puMeHeHne 0CTaTKOB K pElIEHHIO YpaBHEHUH B
LEJIBIX YUCIIaX U TEKCTOBBIX 3a/ad4.

Pasmepbl 0OBEKTOB OKpYXKAIOLIETO MHUPA, UIMTEIBHOCTh MPOLECCOB B OKPY)KAIOIIEM MHUPE.
CrangapTHBINA BUJ YHCTIA.

Auredpanyeckue BbIPaKeHU S

Anrebpanueckast 1poOb. JlomycTHMble 3HAYeHHsS MEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpamdeckoid npoou. CliokeHue, BbIUMTAaHUE, YMHOXXEHHUE U
neneHue anredpanyeckux aApooeil. Beinenenue nenoit yactu anreOpanyeckoi 1pooH.

PanmonaneHbie BepaxkeHUs. ToX1eCTBEHHBIE TPe0OPa30BaHMs pallMOHATIBHBIX BHIPAKEHUH.

JlonycTHMble 3HAu€HHs TEPEeMEHHBIX B BBIPAKEHHSX, COJEpKALMX apupMETHUECKUE
KBaJpaTHble KOpHU. TOXIeCTBEHHbIE NMPeoOpa30BaHMs BbIPAXKEHUI, colepKallux apudmMerndeckue
KBagpaTHble KopHH. CTemneHp ¢ eNbIM MoKaszareneM u e€ cBoiictBa. [IpeoOpa3zoBaHue BBIpaXKEHUH,
COJIEprKaIUX CTEICHM.

YpaBHeHNd U HEPABEHCTBA

KBanpatHoe ypaBHenue. @opmysna KOpHEH KBaApaTHOro ypaBHeHHs. KonumdecTBo
JNEHUCTBUTEIIBHBIX KOpPHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHEHHS, CBOAUMBIE K
JUHEHHBIM YPaBHEHMSAM WIH K KBaJpaTHbIM ypaBHEHMAM. KBaapaTHOe ypaBHEHHE C IapaMETPOM.
Pemrenne TeKCTOBBIX 3a/1a4 € IOMOLIBbIO KBaJAPATHBIX YPABHEHUN.

JlpoOHO-palmoHanbHble ypaBHeHUs. PereHune ApoOHO-pallMOHANbHBIX ypaBHEHMH. Pemienue
TEKCTOBBIX 3a/lad C MOMOUIbIO JPOOHO-PALlMOHANBHBIX ypaBHeHHMU. ['paduueckas HMHTEpHpeTaIHs
YPaBHEHHUU C IByMs IEPEMEHHBIMH.

Uucnosslie HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u Hectporue HepaBeHCTBA. CIOKEHUE UM yMHOXKCHHE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUY€HUs BbIpaxxeHusl. [Jloka3aTenbcTBO HEPABEHCTB.

[lonAaTHE O pelIeHUH HEPABEHCTBA C OQHOM NMEPEMEHHOM. MHOXECTBO PEILECHUN HEPABEHCTBA.
PaBHOCHIIBHBIE HEpABEHCTBA.

JInHeliHOe HEpaBEHCTBO C OJHOM NEPEMEHHOM U MHOXECTBA €r0 pPelIeHUN. Perenne TMHEHHBIX
HEPAaBEHCTB C OJHOM mnepeMeHHOM. CHCTeMbl U COBOKYIHOCTH JIMHEWHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM. PelieHne TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO JINHEHHBIX HEPABEHCTB C OJJHOW NEPEMEHHOM.

DyHKUUHA



OO6nacTp onpenenaeHuss U MHOXXeCTBO 3HaYeHUH (pyHkimu. CriocoObl 3aaanus pynkuuit. ['paduk
¢byaknun. Ytenue cBoiicTB ¢pyHKIuM 1o €€ rpaduky. [Ipumeps! rpadukoB GyHKIUH, OTpakaroOMUX
peasbHbIE MPOLIECCHI.

Jluneitnast ¢ynkuus. dyHKUIUM, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPONOPLHOHANIbHBIE
3aBUCUMOCTH, uX Tpapuku. OyHkiuu Y = kX, y = kx + b, y = k/x, y = x3, y = VX, y = [X| u ux
cBoiictBa. KycouHo-3a1anHble QyHKINU.

9 KJIACC

Yuca v BbIYMCTICHUS

Kopens N-ii crenenu u ero cBoiictBa. CTENEHb ¢ pallMOHAJIBHBIM IT0Ka3aTeeM U €€ CBOMCTBA.

AJiredpanvecKkue BbIPaKeHUs

ToxxnecTBeHHbIE NPEOOpPa3OBaHUs  BBIPAKEHUH, COAEpXAalIUX KOPEHb N-ii  CTENeHHu.
ToxnecTBeHHbIE TPE0OPa30BaHNS BEIPAXKEHHM, COEPKALIMX CTENIEHb C PALIMOHATIBHBIM MIOKA3aTEIeM.

Ksagparssiii TpéxuneH. Kopau kBagpaTHoro tpéxdieHa. PasyioxkeHue KBaJpaTHOroO TpEXWICHA
HAa JINHEWHBbIE MHOYKATEIIH.

YpaBHeHUs M HEPABEHCTBA

bukBanpatHbie ypaBHeHus. [Ipumepsl npuMeHeHU METOI0B PaBHOCHUIIBHBIX MPeoOpa3oBaHUM,
3aMeHBI IEPEMEHHOM, Tpa)UIecKOro METo/Ia MPH PeIICHNH ypaBHEHUH 3-it u 4-ii cTeneHeil.

Pemenue 1po6GHO-paliMOHATBHBIX YPaBHEHHH.

Pemenne cucreM ypaBHEHUH ¢ JAByMs IIEpEMEHHBIMU. PenieHue NpoCTEHIIMX CHUCTEM
HEJIMHEHHBIX YpaBHEHUM C JByMs IepeMeHHbIMH. ['paduueckuii MeToa pelleHHus CHCTEMbI
HEJIMHEWHBIX ypaBHEHHUI ¢ AByMs nepeMeHHbIMHM. CHcTema JIByX HEJIMHEHHBIX YpaBHEHHM ¢ IByMs
NIEPEMEHHBIMH KaK MOJIEIIb PEaIbHON CUTYalUH.

UucnoBble HepaBeHCTBA. PenieHre JTMHENHBIX HEPABEHCTB. J{0Ka3aTenbCTBO HEPABEHCTB.

KBanpaTHele HeEpaBeHCTBA C OIHOW IEpEMEHHOW. PemleHne KBagpaTHBIX HEPABEHCTB
rpad)u4ecKUM METOJIOM U METOJIOM WHTEPBAIOB. METOI MHTEPBAJIOB /ISl PAllMOHATIHLHBIX HEPABEHCTB.
IIpocTeiiine HepaBeHCTBA ¢ TAPAMETPOM.

Pemenuie TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaseHncTBO ¢ AByMs nepeMEHHBIMU. PelieHne HepaBeHCTBa ¢ AByMs NepeMeHHBIMU. CHCTEMBI
HEPaBEHCTB C JABYMS MEpPEeMEHHBIMHU. |'paduueckuii MeToa pelieHus: CUCTEM HEPAaBEHCTB C JIBYMS
[IEPEMEHHBIMHU.

DyHKUUHA

@ynknus. CpoiicTBa (QyHKIMI: Hynu (YHKIHMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DyHKIMH,
IIPOMEXYTKH BO3pacTaHus U yObIBaHUS (PYHKUMU, YETHbIE M HEYETHbIE (DPYHKUMU, HauOoJblIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIIUH.

KBanpatnunas ¢pyHkuus u e€ cBoiictBa. Mcnonab3oBaHue CBOMCTB KBaApAaTUYHOW (YHKIMH IS
pewenus 3agad. [loctpoenue rpaduka kBaapatuuHoit ¢pynkuuu. [lonoxxenue rpaduka KBaapaTHUHON
(QyHKLIUM B 3aBUCUMOCTH OT & ko duuuentos. I'paduxn Gpynxmuii y =ax2, y = a(X —m)?uy = a(xX —
m)? +n. Tloctpoenune rpadukoB GYHKIHUIA ¢ IOMOIIBIO PEOOPa30BaHMIA.

Hpo6uo-nuneiinas ¢yukiusa. Hcciaenopanue ¢yakiuin. OyHkums Y = X' ¢ HaTypajdbHBIM
nokasaresem N u e€ rpaduxk.

YuciioBble N0OCI€A0BATEILHOCTH M IPOrpeccuu

[TonsiTe 4McIOBOM mocienoBaTeabHOCTH. KoHeuHble W OECKOHEUHBbIE MOCIIECAOBATEIBLHOCTH.
OrpannueHHas MOCJICIOBATEILHOCTb. MoOHOTOHHO BO3pacTaromias (yObIBarommas)
nociaenoBareabHOCTh. CrocoObl 3alaHus IOCIEA0BATEIbHOCTH: ONUCATENbHBINA, TAOIWYHBIA, C
HOMOILBIO (OPMYIIBI N-TO WIEHA, PEKYPPEHTHBIH.

Apudmernueckass u reomerpuyeckas mnporpeccuu. CBoilcTBa wWIEHOB apu(MeTHYECKOW H
reoMeTpuuecKkoil mporpeccuii. @PopMynbl N-ro uieHa apuPMETHYECKOH U TEOMETPUUECKOM
nporpeccuit. @opMysbl CyMMBI IEPBBIX N YWIEHOB apU(PMETUIECKON M F€OMETPUUYECKOH MPOrpecCcHid.
3aauM Ha MPOLEHTHI, 0AHKOBCKHE BKJIA Ibl, KPEIUTBHI.

[lpencraBneHne O CXOOUMOCTH MOCIEIOBATEIBHOCTH, O CYMMHUPOBAaHHMHM OECKOHEYHO
yOBIBAIOIICH T€OMETPUICCKON TTPOTPECCHH.

Meron marematudyeckon uHAyKuuu. [Ipocteimme npuMepsl.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YIJTYBJEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI
JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOSHUS MTPOTPAMMBI IO MAaTEMATHKE XapaKTePU3YyIOTCS B YaCTH:

1) naTPHOTHYECKOTr0 BOCIMTAHUS:

MPOSIBJICHUEM HWHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOLICHUEM K JOCTHKEHHUAM POCCUMCKUX MAaTEMAaTHKOB U POCCUHCKONM MAaTeMaTU4YECKOM LIKOJBI, K
UCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIaJHBIX chepax;

2) rpakKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TIpakJaHMHA W peaju3alud ero Ipas,
MPEJICTAaBICHUEM O MATeMaTUYECKUX OCHOBaX (YHKIIMOHHPOBAHHS PA3UYHBIX CTPYKTYp, SBICHUM,
MpoIeNyp TPaKIAHCKOTO OOIecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO
ATUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHUEM JOCTHKCHHA HAayKH, OCO3HAHUEM
BaYKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIHHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIUTAHMS

YCTAaHOBKOM Ha aKTHBHOE Y4YacTUE B PEIICHWH MPAKTHYECKHX 3a/lad MaTeMaTH4ecKO
HAMPABIICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEeMAaTHYECKOTO OOpa3oBaHWs Ha TMPOTSHKEHUH BCei
KHU3HU JJI yCTEeMHOW Mpo(decCHOHANbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM W TOCTPOCHHEM HHIUBUAYaThbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTEeTUYEeCKOr0 BOCIIMTAHMS:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M 3CTE€TUYECKOMY BOCIIPHUATHIO MaTEMAaTUYECKUX OOBHEKTOB,
3a/1a4, pelIeHU, pacCyKICHUN, YMEHHUIO BUJIETh MAaTEMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MO3HAHUSA:

OpUEHTAllMe B JCATEIBPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI 4YellOBEKa, TMPHUPOABI U  OOIIecTBa, MOHUMAaHUEM
MaTEeMaTHIEeCKOW HAYKH KaK CEephl YEIOBEUCCKOM JACSITEILHOCTH, ITANOB € Pa3BUTHS M 3HAYUMOCTH
JUISL Pa3BUTHUS IIUBWIM3AIMH, OBIAJCHUEM SI3IKOM MAaTeMAaTHKH U MaTeMaTHMYECKON KyIbTypou Kak
CPEICTBOM IMO3HAHUS MUPA, OBIIAJICHUEM HAaBBIKAMH HCCJIEI0BATEILCKON e TEILHOCTH,

6) ¢usuueckoro BocnuTaHusi, GOpMUPOBAHMS KYJbTYPbI 310POBbS M 3MOLHUOHAJILHOIO
oJs1aronoJsry4ms:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUUYECKUE 3HAHUS B MHTEpPEcCax CBOETO 370pPOBbs, BEICHUS
310poBOro oOpasa >KU3HU (30pOBOE MHUTaHUE, COAJTAHCHPOBAHHBIM PEXKHUM 3aHATAA M OTIHIXA,
perynspHas pu3nueckas akTHBHOCTH), C(DOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCHH, TPU3HAHIUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'0 K€ MpaBa JIPYyroro 4yejaoBeKa;

7) 3K0JIOTHYECKOr0 BOCIIMTAHMS:

OpUEHTallMe Ha TMPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW Ui pElIeHUs 3a]ad B 00JacTH
COXPAHHOCTH OKpY:Karoleh cpeibl, INIAHUPOBAHUS MIOCTYIIKOB U OIIEHKUA UX BO3MOXHBIX MOCJIEICTBUI
IUISL OKpY>KaroIllel cpelibl, 0OCO3HAHUEM TJI00aJTBbHOTO XapaKTepa HKOJIOIMYECKUX MpoOsieM U myTel ux
pelieHus;

8) ajanTannu K N3MEHSIOIHUMCH YCJIOBUSAM COUMAJILHON U MPUPOIHOI Cpebl:

FOTOBHOCTBIO K JIGMCTBHSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAesITeIbHOCTh, B TOM UHCJIE YMEHHE YUUThCS Y APYTUX JIIOJIEH,
PHOOPETaTh B COBMECTHOM JIEATEIPHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OTBITA APYTHUX;

HE0OXO0IMMOCTHIO B POPMUPOBAHUU HOBBIX 3HAHUN, (POPMYIHPOBATH UACH, OHATHUS, TUIIOTE3bI
00 00BEKTax W SIBICHUSAX, B TOM YHCIIE PaHEEe HEU3BECTHBIX, OCO3HABATH NE(MUITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCTIPUHIUMATH CTPECCOBYIO CUTYAIIUIO KaK
BbI30B, TpeOYyIOIIUNA KOHTPMEpP, KOPPEKTUPOBaTh MPUHMMAEeMble pEIIeHHus U JAeHCTBUS,
(GbOopMyIMpOBaTh U OLICHUBATH PUCKH U MOCIECTBUS, JOPMUPOBATH OIIBIT.



METAIIPEIMETHBIE PE3YJIbTATHI

B pesymbrare OCBOCHHMS TIPOrpaMMbl TI0 MAaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIEro
obOpa3oBanusi 'y oOydvamomerocss OyayT c(hOpMHUpOBaHBI MeTampeIMeTHble pe3yJbTaThl,
XapaKTePU3YIOIIHECs OBJIAJICHUEM YHHUBEPCATbHBIMHU MTO3HABATEIIBHBIMHU NEHCTBUSMU,
YHUBEpPCAJTbHBIMU ~ KOMMYHUKATUBHBIMU  JICUCTBHSIMH U  YHUBEPCATbHBIMU  PETYISITHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCcTBUS
Ba3zoBble Joruyeckue neicTBuUs:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKHX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEXIy TOHATUSAMH, (GOPMYIUPOBATh OMNPENECICHUs TOHSATHM, YCTaHABIMBAThH
CYIIECTBEHHBI TpPHU3HAK KIACCU(UKAIMKA, OCHOBAaHUS [JIsi OOOOIICHWS W CpaBHEHUsS, KPUTEPUU
MIPOBOAMMOIO aHAJIH3a;

BOCIPUHUMATh, (OPMYITHpOBaTE H MPEOOPa3OBBIBATH CYXKACHHUS: YTBEPAUTCIBHBIE U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHSI B (paKTaX, JTaHHBIX,
HAOJIIOJIGHUSAX M YTBEPXKICHHUAX, TMpeAjaratb KpPUTEpUU I BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

JenaTh BBIBOJABI C HCIOJNB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKITIOYCHHA, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

pa30buparh [OKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEP)KIEHUH (TMpsMble M OT MPOTUBHOTO),
MIPOBOJINTH CAaMOCTOSITEJIEHO JTOKA3aTeIbCTBA MATEMATHYECKUX (DAKTOB, BHICTPAUBATh apTyMEHTAITHIO,
NPUBOJUTH TPUMEPHl W  KOHTPIPUMEPHI, NPUMEHATH METOJ MAaTeMaTHMYeCKOW HHIYKIUH,
000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh cmoco0 pemieHus y4eOHOU 3amauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BEIOMpATh HAN0OJIee TIOIXOASIIHMA C YIETOM CaMOCTOSITEIIEHO BBIZICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

HCIIOJIb30BaTh BOIMPOCHI KaK HCCICIOBATCIIbCKUA WHCTPYMEHT ITO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (DUKCUPYIOIINE MPOTUBOPEUYHE, MPOOJIEeMYy, CaMOCTOSTENIbHO yCTaHABIMBATh HCKOMOE U
naHHOe, POPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHC;

MPOBOANTH IO CAMOCTOSTENIHFHO COCTaBICHHOMY TIUIaHY OSKCIEPUMEHT, HCCJIEeIOBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUYECKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOM;

caMoCTOsTeNbHO (hopMmymnupoBaTh 0000IIEHHS M BBIBOABI IO pE3ylbTaTaM MPOBEAEHHOTO
HAOJIFOJICHUsI, MCCIICAOBAHUS, YKCIICPUMEHTA, OIICHWBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJOB M 000OIIEHHNI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIIBUTATh MPEATOIOKCHHS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH HEOCTATOYHOCTh M HW3OBITOYHOCTh HMH(POpPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4;

BBIOMpATh, AHATTU3UPOBATH, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH MH(OPMAIIUIO PA3IUIHBIX
BUJIOB U (hOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy MpeAcTaBleHUs HWHGOpPMAMA W WLIIOCTPUPOBATH pelIacMbie 3aJlau
CXeMaMH, IMarpaMMaMu, HHOU rpadukoi U UX KOMOMHALIUAMY;

OLICHWBAaTh  HAAEKHOCTH  HMHpOpMAIMKM 1O  KPHUTEPHUSAM,  MPEAJIOKECHHBIM WU
c(OpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMmyHuKaTHBHBIE YHUBepPcaIbHbIE YUeOHbIE el cTBUS

BOCIPUHUMATH U (POPMYIIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUAMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMHCHMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHHUSI 110 XOAY pelIeHHs 3a1a4i, KOMMEHTHPOBATh MOJyUYEHHBINH Pe3ybTaT;

B XOJe OOCYXACHHsS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKAAeMOW TEMBbI, MPOOJIEMEI,
pelraeMoi 3aJayu, BBICKA3bIBATh HJCH, HAIEJICHHbIE Ha IOHCK PEIICHMS, COIMOCTABIATH CBOHU



CYXKIEHHUsl C CYXIEHHSAMM JPYIMX YYacCTHUKOB JAMajora, OOHapyXuWBaThb pa3U4M€ U CXOJICTBO
MO3UIHI, B KOPPEKTHOM opMme GOopMyITUpPOBATH Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

IIPECTABIATh PE3YJIbTAaThl pEIICHHUA 3aJauyd, »SKCIEPUMEHTA, MCCIEAOBAHUSA, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIUIEHUS C y4€TOM 3ajad Mpe3eHTalud U OCOOeHHOCTEH
ayIuTOpUH;

MOHMMATh M WCIIOJIb30BAaTh NPEUMYIIECTBa KOMAaHAHOM M WHAMBHUAYaJbHOW pabOThl mpu
pelieHMH y4eOHbIX MaTeMaTHYeCKUX 3a/Jay, IPUHUMATh LeJdb COBMECTHOH JIeATEeNIbHOCTH,
IUIAHUPOBaTh OPTaHU3aLMI0 COBMECTHOW paboOThl, paclpenensaTbh BHIbI padOT, JOrOBapHBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXAeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BBIIOIHATH CBOIO YacTh paOOTHl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMHU
YJIeHaMHM KOMAaH[Ibl, OLICHUBATh Ka4eCTBO pe3yibTaTa U KauyecTBO CBOETO BKJIaJa B OOLIMH pe3ysbTaT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PerynsiTuBHbIe yHHBepcaJbHble yueOHbIe JelicTBUS
Camoopranusanus:

BBISIBJIATh MPOOJIEMBI ISl PEIIEHUs] B )KU3HEHHBIX M Y4E€OHBIX CUTYalUsIX, OPHEHTUPOBATHCS B
Pa3IUYHBIX MOAX0aX MPUHATHS pelleHUi (MHINBUYaJIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATH IUIaH, AJTOPUTM pEIIeHUs 3aJauyd (MM €ro 4acTbh), BBIOMpaTh
CTIIOCO0 pemIeHHst ¢ y4ETOM UMEIOIIUXCSI PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELIEHUH C y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBINA HHTEJVIEKT:

BJIAJIeTh CIOCOOAMU CaMONPOBEPKH, CAaMOKOHTpOJIA Ipolecca M pe3yibTaTra pelieHus
MaTeMaTHIeCKOH 3a/1a4i, CAMOMOTHBALINU U PE(IICKCUH;

NPEIBUAETh TPYIHOCTH, KOTOpblE MOTYT BO3HUKHYTh IIpH PpEILICHWH 3aJaud, BHOCHUTH
KOPPEKTUBHI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX OHIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa JCSATEIBHOCTH IIOCTABJICHHOW LIEIU U  YCIOBUSM,
OOBSICHATh NPUYMHBI JTOCTHKEHUS WIM HEJOCTMDKEHUs IIeNM, HAaXOIUTh OIIMOKY, /1aBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY;

BbIp@XaTh SMOLMM NPU HU3YUYEHUM MaTeMaTHUYecKMX OOBEKTOB M  (PAKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELEHUS 3a]auu.

HNPEJIMETHBIE PE3YJIBTATHI
K xoniry o0yuenus B 8 kj1acce 00y4yaromuics MOTYyYUT CICAYIONMINE TPEAMETHBIC PE3YIIbTATHI:

Yuciia 1 BbIYMCICHUSA

HppannoHanpHble Yncia.

IToHMMaTh 1 UCTIOIB30BATh MPEACTABICHUS O PACIIMPEHUH YHCIOBBIX MHOYKECTB.

CB0OOJHO oOmepupoBaTh MOHATUSMU: KBAJPATHBIM KOpPEHb, apU(PMETHYECKUN KBaJApaTHBINA
KOpPEHb, HUPPALMOHAIBHOE 4YMCJIO, HAXOJIUTh, OLICHUBATh KBAJpaTHblE KOPHM, HUCIOJB3YyS IIpHU
HEOO0XOAMMOCTU KaJIbKYJISATOP, BBINOJIHATH NIPE0Opa30BaHMsl BbIPAXKEHUI, COJAEpKAIUX KBAaJpaTHbIC
KOPHHU, UCIIOJIb3ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh HayallbHblE INPEACTABICHUS O MHOXECTBE JECHCTBUTENBHBIX 4YHCET JUIA
CpaBHEHMs, OKpPYIJICHHUS M BBIYMCICHUH, W300pakaTh JACHCTBUTENbHBIC 4YHCIAa TOYKAMU Ha
KOOPJMHATHOU MPSIMOM.

Hcnonb30BaTh 3anucy OOJBIIMX U MAJIBIX YUCEIN C MOMOIIBIO JECATUYHBIX IpoOel U cTereHen
yuciaa 10, 3anMchIBaTh UM OKPYIJISATh YMCIOBBIE 3HAYEHMs DPEAJIbHBIX BEJIMYMH C HCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUN.

JlenumocTsb.

CB00OOJHO OnepupoBaTh MOHATHUEM OCTAaTKa IO MOJAYIIO, IPUMEHATH CBOMCTBA CPABHEHHMH IO
MOJTYJIt0, HAXOAUTh OCTAaTKH CYMMBbI U IPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

Auredpanyeckue BbIPaKeHHU S

JpoOHO-palMOHaIbHbIE BEIPAXKEHUS.

HaxonuTh nomycTrMble 3Ha4eHUS! IEPEMEHHBIX B IPOOHO-PAIIIOHAIBHBIX BBIPAKCHHSIX.



[TpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBLHOM TIpOOH.

BeimonusaTe mpuBeneHue anreOpandeckux npobei K oO0IeMy 3HAMEHATENio, CIIOKEHHE,
YMHOKEHUE, JISJICHHE aNreOpandecKux Jpooeii.

BrITIOTHATE TOXKIECTBEHHBIE TTPEOOpPa30BaHUS PAIIMOHATBHBIX BBIPAKCHUM.

[IpumenaTy mpeoOpa3oBaHUS BBIPAKECHHUN JUIS PEHICHHUS Pa3IUYHBIX 3a/ad M3 MAaTeMAaTHKH,
CMEKHBIX MTPEMETOB, U3 PEATTLHON MPAKTUKH.

Crenenu.

[IpuMeHATH MOHSATHE CTETIEHHU C LIEIBbIM MTOKa3aTesIeM, BBIOIHATH TPE0Opa30BaHus BhIPAXKEHUH,
CoZEpKAIIUX CTENEHHU C LIEJIBIM IT0KA3aTENIEM.

WppauroHanbHbIe BBIPAKEHHUS.

Haxoauth momycTuMble 3HaUYEHUS IEPEMEHHBIX B BBIPAKEHUSIX, COJEPKAIINX apuPMETHICCKUE
KBaJpATHBIE KOPHHU.

BeinonHsATe mpeoOpa3oBaHus HPPATMOHAIBHBIX BHIPAXKEHUH, UCTIONB3Ys CBOMCTBA KOPHEH.

YpaBHeHUs 1 HEPABEHCTBA

Pemate kxBagpaTHbIE ypaBHEHHUS.

Pemats npoOGHO-paliioHaNbHBIE YpaBHEHHUS.

Pemate nuHENHbIE ypaBHEHMS C ITapaMeTpaMH, HECJIOKHBIE CUCTEMbI JIMHEWHBIX YPAaBHEHUN C
napaMeTpamu.

[IpoBOoauTh HcCcClienOBaHUA YPAaBHEHUM M CUCTEM YPaBHEHUH, B TOM YHCJIE C NPUMEHCHHEM
rpaduueckux TMpeacTaBieHuil (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHUCTEMa YpaBHEHUH
pelIeHus1, €CIM UMEET, TO CKOJIKO, U IIpoUee).

[lepexonuTs 0T cnoBecHON (OPMYIHUPOBKHU 3aadyM K e€ anredpandeckoid MOJIENH C IMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBbI YPABHEHHI, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIA pe3yibTarT.

[IpuMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [JII CPABHEHHSI, OLICHKH, PEIIATh JIMHEWHBIC
HEPaBEHCTBA C OJHOW MEePEeMEHHOW M WX CHCTEMBI, 1aBaTh IrpapUuecKyr0 WILTIOCTPAIMI0 MHOXKECTBA
pELLIECHNI1 HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh W WCTONB30BaTh (YHKIIMOHAJIBHBIC TOHSTHS W S3BIK (TEPMHHBI, CHMBOJIHYECKUC
0003HAYCHMsI), OMNpeNessITh 3HaueHHEe (PYHKUMU MO 3HAYCHHUIO apryMeHTa, OIpEAeNsTh CBOWCTBA
dbynkunu mo e€ rpaduxy.

CrtpouTts rpaduku GyHKIUH , OMUCHIBATH CBOMCTBA YMCIOBOM (YHKIHH 10 €€ rpaduKy.

K xoniry o0yuenus B 9 kij1acce 00y4Jaromunics MOTyYUT CICAYIOMUE TPEAMETHBIC PE3YIIbTATHI:

Yuciia 1 BbIYMCICHUSA

CBoOOAHO oOmepupoBaTh TMOHATHUSAMH: KOPEHb N-U CTETNEHW, CTENEHb C paldOHATBHBIM
[0Ka3aTeyieM, HaXOAUTh KOPEHb N-I CTENEHU, CTENEHD C PAMOHAJIBHBIM I1I0KA3aTENEM, UCIIONbB3Ys IPU
HEOOXOIUMOCTH KaJIbKYJISITOpP, MPUMEHITh CBOMCTBA KOPHS N-Ml CTENEHM, CTETICHH C PAIllMOHAIBHBIM
[OKa3aTeJeM.

Hcrnonb30BaTh MOHATUE MHOXKECTBA JCHCTBUTENBHBIX YHCEI IIPU PELICHUN 3a/]1a4, IPOBEICHUN
PacCyX)IEHUN U 10Ka3aTENbCTB.

CpaBHMBaTh M YNOPSJOYMBATH JICUCTBUTENBHBIE YHUCIA, OKPYIJATH JNEHCTBUTEIIBHBIE YHCIA,
BBITNIOJIHATH MPUKUKY PE3ybTaTa BEIYUCICHHUM, OLEHKY YHCIIOBBIX BHIPAXKEHUH.

AnredpanyecKkue BbIPasKeHUsA

CB0OOOHO OmMEepHUpOBATh MOHSATHEM KBaIPATHOTO TPEXUIEHA, HAXOIUTh KOPHU KBAJAPATHOTO
TpEXUIICHA.

PackianpiBath KBaApaTHBIN TPEXUIIEH HA TUHEWUHBIE MHOKUTENH.

YpaBHeHUs1 M HEPABEHCTBA

Pemarp nuHeliHBIE W KBaJgpaTHBIC ypaBHEHUS, YpPaBHEHHUS, CBOJSIIMECS K HUM, IPOOHO-
palnrOHaIbHbIE YPABHEHUS.

Pemate HecnoKHBIE KBaAPATHBIE YPABHEHHUS C TAPAMETPOM.



Pemarp nuHEliHBIE HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, MCIIOJIB30BAaTh METOJ MHTEPBAJIOB,
n300pakaTh pelIeHHWEe HEPAaBEHCTB Ha YHCIIOBOM MpsSMOM, 3alUChIBaTh pEHIEHHE C MOMOUIbIO
CHUMBOJIOB.

Pematp cucTteMbl ABYX JWHEHHBIX ypaBHEHUH C JABYMs IEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SIBIISETCS JIMHEHHBIM.

Pemate HECTTIOKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUH C MTApaMETPOM.

[IpumMeHsATh METONbl PaBHOCHUJIBHBIX INPEOOpa3oBaHMid, 3aMEHbl MEPEMEHHOH, rpaduyecKoro
METO/1a MPU PEIICHUH YpaBHEHUH 3-11 U 4-i1 CTeneHei.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW NPAMOM, 3aluChIBaTh
pEelIeHNE C IOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMsI, HEpaBEHCTBA M UX CHUCTEMBI, B TOM YUCIIE€ C OTPAHUYECHUSIMH, HAIIpUMeEp, B
LEJIBIX YUCIIAX.

[IpoBoauTh MCClenOBaHMS ypaBHEHUH W CHCTEM ypaBHEHHH, B TOM 4YHCIE C NPUMEHEHHEM
rpaduUecKuX TpPEACTaBICHUN (yCTaHABJIMBAaTh, MMEET JIM YpaBHCHHE WM CHCTEMa YypaBHEHHUH
peleHMs], €ClIi UIMEET, TO CKOJIBKO, U IIpoUee).

Pemrate TekcTOBBIEC 3aaun anreOpandeckuM CIocoOOM C TMOMOIIBIO COCTABJICHUS YpaBHEHHIA,
HEPaBEHCTB, X CUCTEM.

Hcnonp30BaTh ypaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI ISl COCTaBJIEHMSI MaTeMaTU4YEeCKOU
MOJIENIM PeaIbHOM CUTYallUu WIN MPUKIAJAHOM 3a/1auk, UHTEPIPETUPOBATD MTOJyYEHHbIE PE3yJIbTaThl B
3a/laHHOM KOHTEKCTE.

YucioBble M0CJIE10BATEIbHOCTH H PO PecCUH

CB0OOMHO OMEpPUPOBATH TOHSATHIMH: 3aBUCHUMOCTh, (QYHKUUS, rpaduk (yHKIHUH, MOpsMas
IPONOPLHUOHATIBHOCTD, JIUHEHHass QyHKIUsA, oOpaTHas MPONOPIUOHAIBHOCTh, Mapaboia, runepbona,
KyCOYHO-3a/1aHHasT (DYHKITHSI.

HccnenoBath QyHKIMIO 1O €€ TrpaduKy, yCTaHAaBIUBaThb CBOMcTBa (yHKIUMIl: 001acTb
OTIpe/ieNICHUsI, MHOXXECTBO 3HAUCHUH, HylIN (DYHKIUU, POMEKYTKH 3HAKOIIOCTOSHCTBA, POMEXYTKU
BO3pacTaHusi U YObIBaHUSA, YETHOCTb M HEYETHOCTh, HauOOJbIIee M HAaUMEHbIEe 3HAYCHMS,
ACUMITOTBHI.

Pacno3HaBath kBajpaTHMuHYIO (QYHKLIHIO 1O (opmyie, MPUBOAMTH MPUMEpPHI KBaJApaTHUHBIX
GyHKIMI U3 peaabHON )KU3HU, (PU3UKH, TEOMETPUH.

OnpenensaTh NOJOXKEHHE Trpaduka KBaApaTUYHOM (YHKIMH B 3aBUCUMOCTH OT €&
KO3 (HULIMEHTOB.

Ctpouts rpaduk KBagpaTUYHON (YHKLMH, ONMUCHIBATH CBOMCTBA KBaAPATUYHON (PYHKLIUHU IO €€
rpaduky.

Vcrionb30BaTh CBOMCTBA KBaIPATUYHON (QYHKIIMU IS PELICHUs 3a7ay.

Ha npumepe kBaapatuunoii GyHKIUM cTpouTh rpaduk Gpynkuu y =af(kx + b) + ¢ ¢ nomomipto
npeoOpazoBanuii rpaduka pyakum y=f(x).

WinrocTpupoBaTh ¢ MOMOLIbIO IpadUKa peajbHYH 3aBUCHUMOCTh WJIM IPOLECC MO HX

XapaKTepUCTHKAM.
Apudmernyeckasi U reoMeTpruyecKasi Nporpeccuu
CBoOOHO  omepupoBaTh  MOHATHSAMH:  IOCJIENOBATEIbHOCTh,  apupMeTHUecKass |

reoMeTpHruecKas Mporpeccuu.

BaﬂaBaTL MMOCJICAOBATCIIbHOCTU PA3SHBIMU CHOC068.MI/II OIINCAaTCIIbHBIM, Ta6HI/IIIHBIM, C IIOMOILIBIO
(bopMyIibl N-TO YIeHa, PEKYPPEHTHBIM.

BBINONHATE BBIYUCICHHUS C HCHOJB30BaHUEM (QOpPMYI N-ro wieHa apupMETHYeCKOH U
r€OMETPUUYECKON POTrPECCUid, CYMMBI MEPBBIX N YICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0OBATCIIbHOCTH TOUYKAMHU Ha KOOpHHHaTHOﬁ IIJTIOCKOCTH.

Pemarp 3amaun, CBSI3aHHBIE C YHMCIOBBIMU IOCJIEIOBATEIBHOCTSIMHM, B TOM YHCIE 33/1aydl U3
peabHOM JKM3HU (C UCTIONBb30BaHUEM KAJIBKYIISATOPA, IIM(PPOBBIX TEXHOJIOTHH).



Pacno3HaBaTh W NPHUBOJAUTH NpPUMEpPHl KOHEYHBIX M OECKOHEUHBIX MOCIeI0BATEIbHOCTEH,
OTrpaHUYEHHBIX MIOCJIEI0BATEIILHOCTEM, MOHOTOHHO BO3PACTAIOIINX (yObIBaroIuX)
[IOCJIEI0BATEIILHOCTEN.

WNmeTtr mpencraBieHHME O CXOJIMMOCTH IOCJIE€IOBATEIbHOCTH, YMETh HAaXOJIUTh CYMMY
OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKON POTPECCHH.

[MpumeHsITh METO MaTEMAaTHIECKON HHYKIIMY TIPH PEIICHUH 3a/1a4.



TeMaTnyeckoe IIAHUPOBAHUE

8 KUIACC
No KosnuecTBo yacos
11/- HanmeHnoBanue pasieiioB H TeM Konutpo | Ipakru | DiieKTpoHHbIe (UH(pOBHIE)
I NMPOrpamMMblI Bcero JIbHBIE YyecKHe o0pa3oBaTebHbIE PeCypChI BocnuTaTeJbHbIi KOMIIOHEHT
padoThI padoThI

1 YPABHEHUA n 20 1 bubnuoreka [HOK - noOyXIeHHe  MIKOJIbHUKOB
HEPABEHCTBA. HepaBenctpa https://m.eds00.ru/6d40b704 | cobmogath Ha ypoKe OOIIETPHUHATHIC

5 UNCJIIA W BBIUUCJIIEHUA. 17 1 bubnmoreka LHOK' | HOpMBI MOBCACHMS, TIpaBiLia OOILCHHS,
KBapaTHbIii KOpeHb https:/m.eds00.ru/6d40b704 | MPUHIKIBL y4EOHOH IMCLMIUIMHEL H
VPABHEHUSA " CaMOOpTraHn3alnu,

3 HEPABEHCTBA. Ksazparssie | 17 1 bubmmorexa HOK| - - npusnevenne  Bunmanms
ypaBHeHHs https://m.eds00.ru/6d40b704 | mkonbHUKOB K IIEHHOCTHOMY ACIEKTY
AJITEBPAITIECKUE bubnmnoreka HOK E:ﬁ%ecﬁ; CB:earo Kyggia;ﬂoﬁzﬁ?

4 BbIPAKEHHAL. HpodHo- 17 1 https://m.edsoo.ru/6d40b704 - UCIOJIb30BAaHUE BOCTIUTATEIbHBIX
paIMoHaTIbHBIC BBIPAKCHHUS .

BO3MOXHOCTEH COAEp)KaHUs y4eOHOTro

5 EIE?EEEE??BA it OGH(If 19 1 bubmorexa LIOK | Fipesmieta s

‘ P https://m.edso0.ru/6d40b704 - UPHMCHCHHC — Ha  YpOKe
PAMOHATILHBIC yPABHCHUA UHTEPAKTUBHBIX bopm paboTHI
bubnuoteka HOK | yyanmxcs, CTUMYJIAPYIOIINX

6 OYHKIINH 15 1 https://m.edso0.ru/6d40b704 | nozHaBaTensHyIO MOTHBALIIIO

7 AJITEBPANMYECKHUE 14 bubnuoreka [HOK | HIKOJIbHUKOB,  MalOMMX  ydJaluMCs
BbIPAXKEHUS. Crenenn https://m.eds00.ru/6d40b704 | BO3SMOXHOCT ~ MPHUOOPECTH  OMBIT

8 UNCIJIIA W BBIUUCJIEHUA. 7 1 bubnuoreka [JOK | BCACHIA KOHCTPYKTHBHOTO AHMajora M
JlemuMocCTh https://m.eds00.ru/6d40b704 | KOMAHIHOH PaBOTEI M B3AHMOJEHCTBHS

9 [ToBTOpEHNE, 00001IeHHE, 10 1 bubnunoreka LHOK cﬂpﬁmﬁ\éi H:I?/IIH;B;I:I’MC —
CHUCTeMAaTH3aIlMsl 3HAHUI https://m.edso0.ru/6d40b704 LA FULCPaIY

HCCIIEIOBATENbCKON NEeSATSIIbHOCTH
OBLIEE KOJIMYECTBO YACOB IIO 136 8 0 IKOTBHUKOB.

[TPOTPAMME
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9 KUIACC

No KosuuecTBo 4yacoB DJIeKTPOHHbBIE
n/_ HaumenoBanue pasgesioB u B KonrTpoa Ipakruu | (uudposbie)
I TeM NMPOrpamMMbl cer bHBIE ecKHe o0pa3oBaTejibHbIE BocnuraTe/ibHbII KOMIIOHEHT
° padoTsbI padoThbI pecypchl
bubnanoreka HOK -  ToOYyXJeHHE MIKOJbHUKOB
1 OYHKIINN 25 1 https://m.edsoo.ru/133deaba | cobironath Ha ypoKe
VPABHEHUS U EuGmorexa LOK OOIIECIPUHATBIE HOPMBI TTOBEICHUS,
2 HEPABEHCTBA. Ksagpatusie | 15 1 h“ ”_‘7/ R ‘fj 133deaba | TPAEHIE  OGUIHIA,  NPHHUMMEL
HepaBeHCTEa ttps://m.eds00.ru eaba | yyeGroii HCLUILIHHDL "
3 HEPABEHCTBA. Vpasuenus, | 25 1 EHGH_;‘/OTG? 1133 dH(;K - TIpMBJICHCHHE  BHUMAHUA
HEpPABEHCTBA U UX CUCTEMBI ttps://m.eds00.1u €aDd | 1IKOJILHUKOB K HICHHOCTHOMY
aCIeKTy H3y4aeMbIX Ha YpOKax
HUCJIOBBIE bubmmoreka IHOK | sBIIEHUH, BBIPAOOTKY CBOETO K HUM
4 HOCJEAOBATEJIBHOCTH 1 25 1 https://m.edsoo0.ru/133deaba | oTHOIIEHNS;
[IPOTPECCUH S.//M.€as00. ’
- HCIIOJIb30BaHNE
c gggi%ﬁgg;}ECKVéE 1 L Bu6IHOTeKA [[OK | BOCTIUTAaTEIBHBIX  BO3MOXKHOCTEH
L rererh € https:/m.edsoo.ru/133deaba | COACPaHMs yueOHOrO MpeaMeTa ;
paIlMOHAJILHBIM ITOKa3aTeIeM - NpUMeHEHHE HA  ypOKe
6 [ToBTOpenue, obo01ieHue, 34 1 bubnuoreka IOK | uarepaktuBHbIX ~ (OopM  pabOTHI
CHCTeMaTH3als 3HAHUI https://m.edsoo0.ru/133deaba | yuammxcs, CTUMYJTAPYIOIIHX
IMO3HAaBaTCJIbHYIO MOTHUBALIUIO
[IKOJIbHUKOB, JAIOUIMX y4YaIIAMCS
BO3MOXXHOCTb IPUOOPECTU  OTBIT
BEJICHUS] KOHCTPYKTUBHOTO JMAJIOra
i 0
OBIIEE KOJIMYECTBO YACOB I10 W KOMAHAHOM — paborel M
136 6 0 B3aUMOJICHCTBHSA c JPYTUMH

I[TPOTPAMME

JIIOJTbMH;

- UHUIIMUPOBAHUE U TOAJIEPKKY
HCCIIENOBATEIIBCKON  JCITEIIFHOCTH
IIKOJIbHUKOB.
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremartuka. Anrebpa: 7-i1 kiacc: 0a30BbI ypoBeHb: yueOHHK, 7 Kiacc/ MakaperueB FO.H.,
Munmtok H.I'., HemxoB K.W. u apyrue; mon pea. TemsxoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«3narensCcTBO «[IpocBemeHue»
* MaremaTtuka. AnreOpa: 8-ii kiacc: 0a30BBI ypoBeHb: y4ueOHMK, 8 kimacc/ Makapsrue HO.H.,
Munmgiok H.I'., Hemkos K.W. u npyrue; mon pen. TemskoBckoro C.A., AKIMOHEpPHOE OOIIECTBO
«3maTeancTBO «IIpocsemienue»
» AunreOpa, 9 xmacc/ Mepsnsik AL, Tlononckuii B.b., Slkup M.C.; mon penakuueit I[Tononsckoro
B.E., Ob6mectBO ¢ orpanndeHHOW OTBeTCTBEHHOCTHhIO M3marenbckuii neHTp « BEHTAHA-T'PADy;
AxunonepHoe ob6mectBo «M3narenscTBo «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA

Matematuka. AnreOpa: 7-ii kmacc: 0a3oBbI ypoBeHb: yueOHUK, 7 kmacc/ MakapeueB HO.H.,
Munmiok H.I'., HemxoB K.W. u apyrue; mox pen. TemskoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocsemenue»
* MaremaTtuka. AnreOpa: 8-if kiacc: 0a30BBI ypoBeHb: y4ueOHMK, 8 kimacc/ Makapsrue HO.H.,
Mungiok H.I'., HemkoB K.W. u apyrue; mon pen. TemskoBckoro C.A., AKuMoHEpHOE OOIIECTBO
«3narenscTBO «IIpocBemienue»
» Anrebpa, 9 xmace/ Mepsmsk A.T'., Tlononckuii B.b., Sxup M.C.; nmon pemakmueii [Tomonbckoro
B.E., Ob6mectBO ¢ orpanndeHHOW OTBeTCTBEHHOCTHhIO M3marenbckuii nmeHTp « BEHTAHA-TI'PA®y;
AxnunonepHoe o6mecTBo «M3narensctBo «IIpocBemenne»

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunorexa LIOK https://m.edsoo.ru
LOC «Most mikomnax https://myschool.edu.ru
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