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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sSBIsS€TCS OHUM U3 OTIOPHBIX KYpCOB OCHOBHOTO O01IEro o0pa3oBaHusl: OHa
o0OecrieuynBaeT U3y4EHUE JPYTrUxX JUCLIMIUIMH, KaK €CTEeCTBEHHO-HAyYHOTO, TaK U
T'YMaHUTAPHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOJMMO [JIsl MPOJIOJKEHUsSI 00pa30BaHUs U B
MOBCEIHEBHON ku3HHM. Pa3BuTHe y oOyyarommxcs HaydHbIX NPEICTaBICHUNA O
MPOUCXOXKJICHUH W CYIIHOCTH aireOpanvecKkux aOCTpakiuid, Croco0e OTpaKeHUs
MaTEMaTUYECKONM HayKOW SBJICHUM M TIPOLECCOB B NPHUPOAE M OOLIECTBE, pPOJHU
MaTEMaTUYECKOTO MOJICTUPOBAHUS B HAy4YHOM MO3HAHWU M B MpPaKTHUKE CIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYECTB MBINUICHUS, HEOOXOMUMBIX IS
ajganTany B COBpeMeHHOM mudpoBoM obmiecTBe. M3yuenue anreOpnsl obecriednBaeT
pa3BUTHE yMEHHUS HaOII0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS
U BBIBOJBI, (hopMmynupoBaTh yTBepxKIeHUs. OcBoeHue Kypca aireOpbl o0ecreuynBaeT
pPa3BUTHE JIOTUUYECKOTO MBIIUICHUS OOY4YaroUIMXCs: OHU MCHOJIb3YIOT JACAYKTUBHBIC U
WHJYKTUBHBIE pacCyXJIeHUs, O0O0OOIIEHHEe M KOHKPETH3alMio, a0CTparupoBaHuE U
aHajnoruto. OOyueHue anreOpe MpeanoyiaraeT 3HAYUTEIbHBIA 00BEM CaMOCTOSITEIBHOU
JESTEIPHOCTH OOYYaIOIIUXCsl, TO3TOMY CaMOCTOATENILHOE PEIICHHUE 3a/]ad SBISAETCS
peanu3anuen JesTeTbHOCTHOTO MIPUHITUIIA O0YUEHHS.

B ctpyktype mporpammbl y4eOHOTO Kypca «AnireOpa» mjis OCHOBHOIO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIepKATEIbHO-METOInUecKue JUHUU: «Yucna
U BBIUMCICHUS», «AJreOpanueckue BBIPAKCHUS», «YPaBHCHHS U HEPABEHCTBAY,
«OyHKIMmW». Kaxnas U3 3THX COJEpKATEIbHO-METOAWYECKUX JIMHUKM Pa3BUBACTCS Ha
MPOTSIKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJEHCTBYS C IPYTUMHU €ro JuHusIMH. B xoe
M3yueHHs y4eOHOro Kypca OOyYaromMMCs TMPUXOAUTCS JIOTUUECKH PacCykaaTh,
HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B IporpaMmy y4yeOHOTo
Kypca «AnreOpa» BKIIOUYEHbBl HEKOTOPHIE OCHOBBI JIOTHKH, MPEIACTaBICHHBIE BO BCEX
OCHOBHBIX pazJieJlax MaTeMaTU4YeCKOro oOpa3oBaHUSI W CHOCOOCTBYIOIIME OBJIAICHUIO
00yYaroIMMHUCI OCHOB YHHMBEPCAJIBLHOIO MaTeMaTUueckoro si3bika. CojaepkaTesibHOM u
CTPYKTYPHOM 0COOCHHOCTBIO YYEOHOTO Kypca « AJredpay sSBJISIETCSI €10 HHTETPUPOBAHHBIN
XapakTep.

Conepxanve JTuHUM «Hucna U BBIYMCICHUS» CIY>KUT OCHOBOW ISl JaJIbHEHIIEro
M3Y4CHUSI MATEMAaTUKH, CIOCOOCTBYET pAa3BUTUIO Yy OOYYaIOMIUXCS JIOTHYECKOTO
MBIIUICHUS, POPMHUPOBAHUIO YMEHUS TTOJIH30BATHCS AITOPUTMAMU, a TAK)KE TPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TIOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHUS O
YHUCJIE Ha YypPOBHE OCHOBHOTO OOIIEr0 0OO0pa3oBaHUs CBS3aHO C pPAlMOHAIBHBIMU U
UppAMOHATFHBIMY YrcliaMy, GOPMHUPOBAHUEM TIPEACTABICHHUM O ICHCTBUTEIHHOM YHUCIIE.
3aBepiiieHre OCBOCHUS YMCIIOBOM JIMHUU OTHECEHO K CpelHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue ABYX alreOpanyeckux JHHUA — «AJjreOpandeckue BBIPAKEHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyYarOHIMXCS
MaTeMaTUYECKOro amnmnapara, He0OXOJUMOro JJisl pPEeUIeHUs 3a7a4 MaTEMAaTUKU, CMEXKHBIX
MPEAMETOB W TIPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3zoBaHusl y4eOHbIH MaTepuayl TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUI.
AnreOpa JeMOHCTpUPYET 3HAUY€HHE MaTeMaTHUKU Kak s3blka JJIA [OCTPOCHUS
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MAaTEMATUYECKUX MOJIEIICH, OMUCAHUS MPOLIECCOB U SIBIICHUW pealbHOTO mMupa. B 3amaum
oOydeHus anredpe BXOAAT TakkKe JalibHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS,
HE0OXO0IUMOT0, B YACTHOCTH, JJIsl OCBOEHUS Kypca MH(OPMATUKH, U OBJIAJICHUE HABBIKAMU
JIEAYKTUBHBIX paccyxknaeHuid. IIpeoOpazoBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue (QyHKIMOHAIBHO-TPAQUYECKON JIMHUM HAIEJeHO Ha MOJy4YeHue
oOyJaronuMucss 3HaHUM O (YHKIMSIX Kak BaKHEWIIEH MaTeMaTU4ecKOW MOJENH s
ONMCAaHUS U UCCIIEOBAaHUS Pa3HOOOPAa3HBIX MPOIECCOB U SIBJICHHUI B MPUPOJIE€ U OOILLIECTBE.
W3ydyenne marepuana crocoOCTBYET Pa3BUTHUIO Y OOYYaIOIIUXCS YMEHHUS UCIOJIb30BaTh
pa3JIMYHbIC BBHIPA3UTENIbHBIE CPEJICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CUMBOJIUYECKHE,
rpadguyueckue, BHOCUT BKJIAJ B (POPMUPOBAHHUE MPEACTABICHUN O pOJIM MAaTEMAaTUKHU B
Pa3BUTHH LIUBUIN3AIUU U KYJIbTYPHI.

CormnacHo yuyeOHOMY IIaHy B 7—9 Kjaccax u3y4aercss ydyeOHbI Kypc «Anredpay,
KOTOPBIN BKJIKOYAET CJIEYIOLIME OCHOBHBIE pa3/ielibl coiepkaHus: «Hucna U BEIUUCICHUSY,
«Anrebpanyeckue BhIPAKEHUN», « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIUI.

Ha usyuenue ydyeOHOro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102
yaca (3 Jaca B Hezento), B 8 kiacce — 102 ygaca (3 yaca B Henento), B 9 kinacce — 102 gaca
(3 gaca B HezenmO).

COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Yuciaa v BIYUCICHUA

Hpobu OOBIKHOBEHHBIE U JCCATUYHBIC, TIEPEXO0/ OT OAHOU (HOPMBI 3amucu Jpodei K
npyroi. IloHsATHe panMOHANIBHOTO YHCIA, 3alHCh, CPAaBHEHHUE, YIOPSIJAOYMBAHUE
paluMOHAIBbHBIX Yyncen. ApudmMeTnueckue JeUCTBUS ¢ pallMOHAIbHBIMU YhciiaMy. Perienue
3a/1a4y U3 peaibHOW MPaKTUKKU HAa YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJIbHBIM NOKa3aTeseM: onpeereHue, npeoOpa3oBaHue BbIPaKEHUH
Ha OCHOBE OIpEeJEIeHUs], 3aUCh OOJIBIINUX uncen. [IpoueHTsl, 3anuch NpOIEHTOB B BUJE
IpoOu U ApoOH B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33J]a4l Ha MPOLEHTHI, pelICHUE 3a1au
Y3 pEaJbHOU MPAKTUKH.

[IpuMeHeHrne TPHU3HAKOB AECIMMOCTH, PA3JIOKEHUE HA MHOXHUTEIN HaTypajbHBIX
YHUCEl.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHas MPOTOPLHOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IepeMEeHHOU. JlomycTumele
3HAUYEHHs IepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHJIE
dbopmynbl. Beruncnenuss mo ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPaKEHUH,
TOKJIECTBEHHO PAaBHbIE BBIPAXKEHMsI, MpaBUja IPeoOpa3oBaHUs CyMM U IPOU3BEACHUI,
IpaBUJIa PACKPBITHS CKOOOK U MIPUBEAEHUS OIOOHBIX CIaraeMblXx.

CBoIiCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM.

OpHounensl W MHoOrowieHol. CreneHb MHorowieHa. ClOXEHUE, BBIYUTAHHUE,
YMHOKEHHE MHOTOWIECHOB. DOpMyJbl COKPAIIEHHOIO YMHOXXEHHUS: KBagpaT CyMMbl H
KBajgpar pasHocTu. PopmMmyna pa3HOCTHM KBaApaToB. Pas3nokeHHe MHOrOYWIEHOB Ha
MHOKUTEIH.



YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YypaBHEHHUs, NpaBuwia NpeoOpa3oBaHMsl  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHelHOe ypaBHEHHE C OJHOM NEPEMEHHOW, YUCIO KOPHEW JIMHEWHOTO YpaBHEHUS,
penieHre JMHENHbIX ypaBHeHUH. CocTaBlIieHNE ypaBHEHUH 110 YCIOBHIO 3a/1auu. Pemienue
TEKCTOBBIX 33124 C IOMOILIbIO YPABHEHHUI.

JIuneitHoe ypaBHEHHE C JABYMs IMEepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX ypaBHEHUHN C ABYMs MEpPEeMEHHbIMH. PelieHne cucteM ypaBHEHUU COCOOOM
ITOJCTaHOBKU. [[puMepsl penenns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHECHHM.

DOyHKIUU

Koopaunara Touku Ha npsmoii. YucioBble TPOMEKYTKU. PaccTosHNE MEXTY ABYyMS
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpsimoyronbHas cucteMa koopauHaT, ocu OX u Oy. Abcumcca u opauHaTa TOYKU Ha
KOOpPJIMHATHOM 10ckoCTH. [ Ipumepsl rpadukoB, 3a1aHHbIX popMynamu. UTeHue rpagukos
peanbHbIX 3aBucuMocTed. [lonstue dynkuuun. ['padux dynkuuu. CpolicTBa (QyHKIIHIA.
JIuneiinass ¢yukums, e€ rpaduk. I'padux ¢ynkumm y = |[X|. 'paduueckoe perreHue
JIMHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUN.

8 KIIACC

YucJia v BBIYMCICHUSA

KBagpatueiii kopenb u3 uncina. [lonsitue 006 uppaumoHanbHOM uucie. JlecsaTuuHbIe
MpUOJIMKEHUST UppAMOHANIbHBIX YKcesl. CBOMCTBA apu(PMETHUECKUX KBaIPAaTHBIX KOpHEN
U UX T[pPUMEHEHHE K MpeoOpa3oBaHMIO YHCIIOBBIX BBIPAKEHUNH U BBIYUCICHUSM.
JlercTBUTENIBHBIC YHCIIA.

Crenenb ¢ LenpIM nokazaresaeM U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

AJire0panvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

AnreOpanyeckas 1poOb. OCHOBHOE CBOMCTBO anreOpamyeckod apodu. CroxxkeHwue,
BBIYMTAHUE, YMHOKEHHE, JIEJICHUE alireOpandeckux apooeil. ParmonanbHble BhIpaKEeHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHnue, hopmyiia KOpHEH KBagpaTHOro ypaBHeHus1. Teopema Buera.
Pemenve ypaBHEHMI, CBOISAIIUXCS K JIMHEWHBIM W KBaapaTHbIM. [Ipocteitmme mpoGHO-
palMOHAIIbHBIE YPABHEHHS.

I'paduueckas wHTEepnperanuss ypaBHEHUW C JIByMs II€PEMEHHBIMH U CHUCTEM
JIMHENHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMepsl peleHus CUCTeM HEIIMHENHBIX
YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a4 anreOpandecKuM CIocoOoM.

HucnoBble HEpPABEHCTBA M HX CBOMCTBA. HEpaBEHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHJIBHOCTh HEpaBEHCTB. JIMHENHbIE HEpPAaBEHCTBA C OAHOW NepeMeHHOW. CHucTembl
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKUNHA



[lonste ¢ynkmuu. OOnacTh ONpeAeNeHUss U MHOXKECTBO 3HAUCHUU (PYHKIIMH.
Crioco0bl 3aanust GyHKITHIA.

I'paduk Qynkumnu. YUrenue cBoiicTB ¢yHkiuu no e€ rpaduxy. [Ipumepsr rpadukon
GbyHKIHU, OTpa)karolINX peabHbIC MPOLIECCHI.

@DYHKIMHU, OMKUCHIBAIOIINE NPIMYIO U OOpaTHYIO MPONOPIHUOHATBHBIE 3aBUCUMOCTH,
nx rpaduku. Oyukimn y = X2, y = X3, y = VX, y=|x|. [paduuaeckoe pelicHie ypaBHEHHH 1
CUCTEM YpPaBHECHUI.

9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4Kclia, HppalMOHANIBHBIE 4YHCIIA, KOHEYHbIE M OECKOHEYHbIE
JeCATUYHbIE ApoOH. MHOXECTBO IEHCTBUTEIBHBIX YHCEN, NEHCTBUTENBHBIE YUCIA Kak
OECKOHEYHbIE JECATHYHbIE JApoOH. B3aMMHO OJHO3HaYHOE COOTBETCTBUE MEXKAY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHHE AEMCTBUTEIBHBIX YUCEI, ApU(PMETHUECKUE NEUCTBUS C IEHCTBUTEIBHBIMU
YU CIIAMU.

Pa3mepsl 00BEKTOB OKPYXAIOLIEr0 MUPA, JJIUTEILHOCTh MPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpuOnmxE€HHOE 3HaAUECHUE BEJIMYUHBI, TOYHOCTh NpuOImKeHus. OKpyrieHHe YUCEIL.
IIpukuaKa 1 OLEHKA PE3yIbTaTOB BHIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOJSIIIMXCA K KBAJAPaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl perieHns: ypaBHEHUN TPEThEU U YETBEPTOM CTEIICHEN
Pa3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX  ypaBHEHUM. PelleHne TEKCTOBBIX — 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ 1ByMs IEpEMEHHBIMU U ero rpaduk. Pemnenne cuctem AByX JTMHEHHBIX
YPaBHEHUH C IBYMs IIEpEMEHHBIMU. PellieHne cucreM AByX YpaBHEHUMN, OJHO U3 KOTOPBIX
JUHENHOE, a IPYroe — BTOpou cTeneHu. I'paduueckast MHTEpHpeTalnsi CUCTEMbl ypaBHEHUIN
C ABYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM Croco0oMm.

HucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OAHOM MEPEMEHHOM. Permenne cucTeM JIMHEWHbBIX
HEpaBEHCTB ¢ OJHOM mnepemeHHoW. KBaapaTHele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMM.

DOyHKIUU

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictpa. [lapaboia, KoOOpaMHATHI BEPIIUHbI
napabobl, 0Cb CUMMETPUHU MapadOJIbI.

Ipaduku pyskumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = [X| , 1t ux cBoiicTBa.

YucioBbIC MOCIEI0BATEILHOCTH U IPOrPecCum

[loHsiTME  YMCIOBOW  MOCHEAOBATENBHOCTU.  3aJaHHE€  IOCIIEI0BATEIbHOCTH
PEKyppPEHTHOM opMmyIoit u GopMyIoi N-ro 4ieHa.



ApudmeTrnueckas U reoMmerpuueckas mnporpeccur. PopmMynbl N-ro  4ieHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPeCcCHii, CyMMBbI TIEPBBIX N UJICHOB.

N3006paxeHne 4ieHOB apupMETHIECKON U T€OMETPUUECKON MPOrpeccuil TOUKaMH Ha
KOOPJIMHATHOM TNIOCKOCTU. JINHEMHBIN U SKCIIOHEHIUAIBHBIN poCT. CIOXKHBIE POIIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) naTrpuoTHyYecKoe BOCIUTAHUE:

NPOSIBIECHUEM HMHTEpEca K MPOILUIOMY M HACTOSIIEMY POCCHUUCKON MaTEMATHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSM POCCHMUCKMX MATEMATHUKOB WU POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K HUCIOJb30BAaHUIO 3TUX JOCTHKEHUW B JPYrux Haykax u
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH Tpak/laHWHA U pealn3allid €ro Ipas.,
MPEJCTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOLEYP TPAXKIAHCKOTO 0011IecTBa (HapUMED, BEIOOPHI, OIIPOCHI ), TOTOBHOCTHIO
K OOCYXICHHIO ATHYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
NOCTUKEHU HAyKH, OCO3HAHUEM Ba)XXHOCTH MOPAIBbHO-3TUYECKUX MPUHIIUIIOB B
NESTEIIbHOCTU YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTaHOBKOM Ha aKTUBHOE y4aCTHUE B PEUICHUM MTPAKTUYECKUX 3a/1a4 MATEeMaTUYECKON
HaIpaBJIECHHOCTH, OCO3HAHWEM BXKHOCTH MAaTEMaTUYECKOTO 00pa30BaHMs Ha MPOTHKEHUN
BCEM KM3HU JIJIs1 YCIIEITHON MPOo(dheCcCUOHATBLHOM ACSTEIbHOCTH M PA3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPDOM M TOCTPOCHUEM WHIWBUAYAJIbHOU TPaeKTOPUU
00pa3oBaHUsI W >KU3HEHHBIX IJIJAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOIIMOHATIEHOMY M ACTETHUYECKOMY BOCIIPUSTHIO MaTEMaTUYECKUX
OOBEKTOB, 3ajJa4, pEIICHUM, PacCyKIECHUM, YMEHHUI0 BHUIETh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTalMeN B ACATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAayUYHBIX MpPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM
MaTEMaTUYECKON HAyKW Kak c(epbl 4eTOBEYECKOUN NESITeIbHOCTH, ITAlloB €€ pa3BUTHUS U
3HQUUMOCTH JUIsl Pa3BUTUSl LMBUIM3ALMHK, OBJAJACHUEM A3BIKOM MAaTEMaTUKUd U
MAaTeMaTUYECKONU KyJIbTypPOU KaK CPEICTBOM IO3HAHHS MHUPA, OBIAJACHUEM IPOCTEUIIUMHU
HaBBIKAMU HUCCJIEA0BATEIbCKON IESITETbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMUpPOBaHHME KYJbTYPbl 310POBbH H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3J0POBbS,
BEJICHHUS 370pOBOr0 00pa3a >XKU3HU (30pOBOE MHUTaHUE, COAJAHCHUPOBAHHBIM PEXKUM
3aHSATUH U OTIbIXA, peryisapHas ¢pu3udeckas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HaBBIKA
pedaexcnn, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO YK€ TIpaBa APYroro 4eIoBeKa,;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpHEHTaIlMeld Ha NpPUMEHEHHE MaTeMaTHUYEeCKUX 3HAHWUW I pelieHus 3a1ad B
00JIaCTH COXPAaHHOCTH OKPYXKaloIIel cpeabl, IUIAHUPOBAHMUS TOCTYIKOB M OIEHKH HX
BO3MOYKHBIX ITOCJIEACTBHH I OKPYKAIOIICH CPeJibl, 0CO3HAHUEM TII00aTbHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOJIEM U MyTEU UX PEIICHUS;

8) ajanTanus kK U3MEHSIIOIIUMCS YCJIOBUSIM CONUAIBLHON M NPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHUSIX HEOIpPEICAEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS
y Apyrux Jojeu, npuoodpeTaTh B COBMECTHOM NI€SITEIHLHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHMM, B TOM YHCJIE (POPMYIHPOBATH
WJIeH, TIOHATHS, TUIIOTE3bl 00 OOBEKTaxX M SIBJICHUSX, B TOM UYHCIIC paHee HEHW3BECTHBIX,
0CO3HaBaTh JCMUIIMTHI COOCTBEHHBIX 3HAHMH W KOMIICTEHTHOCTEH, IIJIAHHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO0, BOCIPUHHMATh CTPECCOBYIO
CUTYAIIO KaK BbI30B, TPEOYIONINH KOHTPMED, KOPPEKTUPOBATH IPUHUMACMBIC PEIICHUS U
nercTBus, GOPMYJIMPOBATH M OIICHUBATH PUCKH U MTOCICACTBUS, OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Bba3oBble jornueckue 1eicTBUA:

BBUSIBJIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTEMaTUYECKHUX OOBEKTOB,
MOHATUM, OTHOUIEHHM MEXIy TMOHATUSMHU, (OPMYJIUPOBATh OIpeNeeHUs] TOHSATUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpU3HAK KJIAcCU(UKALKU, OCHOBAHUS JUIsi 000OLIEHUS U
CpPaBHEHUsI, KPUTEPUU IIPOBOAMMOIO aHAJIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH U IPEOOPAZOBHIBATE CYKACHUS: YTBEPAUTEIbHBIC
U OTpULATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

e BBIABIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUYMS B
(akTax, NaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX, Mpeajaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JleNaTh BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU!, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e paszOupaTh [OKa3aTebCTBA MAaTEMaTUYECKUX YTBEPXKACHHHU (OpsAMble H OT
MPOTUBHOI0), MPOBOJUTH  CAaMOCTOSITEIBHO  HECJIOXKHBIE  JI0KA3aTEIbCTBA
MaTeMaTUYECKUX (PAKTOB, BbICTpauBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYkICHMUS;

e BBIOMpaTh croco0 pereHus: yueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbBIOUpaTh Hauboiee MOAXOASAMUNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBblie ucciieqoBare/LCKHe 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BONPOCHl,  (DUKCUpPYIOLIME  MPOTUBOpEUHE,  MpodIIeMy,
CaMOCTOSITEJIbHO YCTaHaBIWBATh MCKOMOE W JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IJIaHY HECJIOKHBIN IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHKUE IO YCTAHOBJICHHIO OCOOCHHOCTEW MaTEeMaTHYECKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSTENIbHO (POpMyIHUpOBaThH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
MIPOBEAEHHOIO  HAONIOACHUS, HCCIENOBaHUS, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKXKE BbBIJIBUTATh
MIPEOJIOKEHUS O €TO PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh  HMH(OpMalLMM, JIaHHBIX,
HEOOXOAUMBIX JIJIsl pELICHUS 3a/1a4U;

BbIOMpaTh,  aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb U  UHTEPIPETHUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MIPEICTABICHHUS;

BBIOMpPATh (OpMY MpEeACTaBICHUS HMH(POpPMALUUU U WLIIOCTPUPOBATH pPEIIaEMbIe
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOHM rpa@uKoil 1 ux KOMOMHAIUAMUY;
OLICHMBATh HAAEKHOCTh UH(OPMAIIMH 110 KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIEM
WM C(POPMYJIIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIACHUS B COOTBETCTBHHM C YCIOBHSIMHU U
HEJISIMU OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JlaBaTh IMIOSCHEHUS TI0 XOJY PpCIICHUS 3a/1aud,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YNIbTAT;,

B Xolle OOCYXIeHHUS 3a/laBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOil TEeMBl,
mpoOJIeMbl, perraeMoil 3ajgadu, BBICKA3bIBATH WJICH, HAIICJICHHBIE Ha TIOWCK
pEIIeHUs, COMOCTABIATh CBOW CYXICHUS C CYXIEHUSMU JAPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3U4Me U CXOJICTBO TMO3UIIMNA, B KOPPEKTHOU (opme
(GopMyITUPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPEACTABIIATh PE3YNBTAThl PENICHUS 3aja4d, JKCIIEPUMEHTa, HCCIICIOBAHUS,
MPOEKTa, CAMOCTOSTEIHLHO BBIOMpATh (OpMAT BBICTYIUICHHS C y4€TOM 3ajad
MPE3EHTAIUNA U OCOOEHHOCTEH ayTUTOPHUH;

MOHUMATh 1 UCIIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBUTyJIBHOW PaOOTHI
NPU pPEIIeHUU YIeOHbIX MaTeMaTHUECKHX 3a7ad;

NPUHAMATh 1IeJTb COBMECTHOW JESATENIbHOCTH, IUIAHUPOBAaTh OPTaHHU3AIHI0
COBMECTHOM paboThI, pacrpeacisTh BUABI pabOT, MTOTOBAPUBATHCS, OOCYKIATh
MPOIIECC U PE3YNIBTAT PA0OTHI, 0000IATh MHEHUS HECKOJIBKHX JTFOJICH;
y4acTBOBaTh B TIPYyNMHoOBBIX ¢opmax paboThl (0OCykaeHus, oOMEH MHEHHSIMU,
MO3TOBBIC IITYPMBI U JPYTHE), BHITIOTHATH CBOIO YacTh PabOThI M KOOPIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMH YWICHAMHA KOMaH/IbI, OIICHUBATh KAY€CTBO CBOETO BKJIaa
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B OOmMiI TPOAYKT IO KpPUTEPHUsIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMOIEUCTBHUSL.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBHS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBIIATH IJIaH, aJITOPUTM PEIICHUs 3a7a4yu (MM €ro 4acTh),
BBIOMpATh CIIOCOO PEIICHHS C Yy4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATH BApPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

e BIJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS TIpollecca W pe3ysibTara
pElIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

e TIPEABUACTH TPYJAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEUICHUU 3aJayu,
BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa JEITEIBHOCTH TOCTaBJICHHON II€IW U
YCIIOBHUSIM, OOBSICHITh TPUYMHBI TOCTHXKCHHS WIN HEJOCTHKEHUS 1IeJIH, HAXOIUTh
OIMOKY, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATbBI

K koHIiy oOyueHuss B 7 kjacce oO0ydaromuiics MOJYYUT CIEAYIOLINE MPEeIMETHBIE
pEe3yNbTATHI:

Yucaa v BBIYUCICHUSA

BbINonHATh, coueTast yCTHbIE M TUCbMEHHbIE PUEMBI, apU(PMETUUECKUE TEUCTBUS C
palMOHAIbHBIMUA YUCIIAMH.

HaxoauTh 3HaueHMs! YMCIOBBIX BBIPAKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOOBI U
NpUEMBI BBIUMCICHUS 3HAUYEHUN APOOHBIX BBIPAXKEHUH, COJEpKalIMX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexomuTe OT oOaHON (OpMBI 3amUCH 4YHCeNl K JApyrod (mpeoOpa3oBbIBaTh
JECSATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B
OCCKOHEYHYIO JIECATUYHYIO APOOH).

CpaBHUBATh U YHOPSAJOYUBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJsTh yncna.

BbINONHAT, TPUKUIAKY W OLEHKY pe3yibTaTa BBIUMUCIECHUM, OLIEHKY 3HaY€HUU
YUCJIOBBIX BBIPQXECHUI. DBBIMOMHATE [OEWCTBUS CO CTENEHSMU C HATypaJbHBIMU
MTOKa3aTeJIMH.

[IpuMeHATh NPU3HAKHU JAETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpaIbHBIX YHCEIL.

Pemath npakTHMKO-OpUEHTUPOBAHHBIE 33J]aul, CBSI3aHHBIE C OTHOILIEHUEM BEJIUYMH,
IPONOPLUUOHAIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PELICHMUS
3a/1a4 ¢ YYETOM OINPAaHHYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMBbIX OOBEKTOB.

AJredpandyeckue BbIpaKeHUs

Hcnonp30Bath anreOpanyeckyl0 TEPMUHOJOTHIO M CHUMBOJIMKY, IPUMEHATH €€ B
IPOLIECCE OCBOEHMSI yUeOHOr0 MaTepuaia.

HaxoauTs 3HaueHus1 OYKBEHHBIX BBIPQKEHHM NP 33/1aHHBIX 3HAUEHUSAX IEPEMEHHBIX.



BoimonusaTe npeoOpa3oBaHMsI IEJIOTO BBHIPAKEHUS B MHOTOYJICH MPUBEICHUEM
NOJOOHBIX CIaraéMbIX, pACKPhITHEM CKOOOK.

BBINIONHATE YMHOXEHUE OJHOWIECHA HA MHOTOWIEH M MHOTOWIEHA Ha MHOTOWIEH,
OPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJparTa pa3HOCTH.

OcCyIIecTBIATh Pa30KEHUE MHOTOUJIEHOB HA MHOYHUTENH C MTOMOILIbIO BEIHECEHHUS 32
CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU ClIaraéMblX, HPUMEHEHUs Qopmys
COKPAILEHHOI'O YMHOKEHHSI.

[IpumeHnsATh npeoOpa3oBaHHMsT MHOTOWIECHOB JUISl PELIEHUS pPa3Iu4HbIX 3a1ad W3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHOU IMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C€  HATYpPaJbHBIMH  IOKa3aTEIsIMHU IS
peoOpa30BaHus BEIPAKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHelHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, TPUMEHSIS IPABUIIA IIEPEXO01A OT
HCXOJHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, SBISIETCA JM YHUCIO KOPHEM
yYpaBHEHHUS.

[TpumensTh rpaduueckue METOAbI IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate mpuMepsl Nap YUCEI, SBISIOUIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C
JIBYMs IIEPEMEHHBIMU.

CtpouTh B KOOpPJIMHATHOM IUIOCKOCTU TpaUK JMHEHHOTO YpaBHEHHUS C ABYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemate cuctemMsl AByX JIMHENHBIX YPABHEHHUN C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTtaBasaTe U pemaTh JUHEMHOE YPABHEHHUE WJIM CUCTEMY JIMHEWHBIX YPABHEHUH 10
YCJIOBHIO 3a/1a4M, HUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJTYYEHHBIN
pe3yabTar.

DyHKUUHA

N3o0paxkath Ha KOOPJWHATHOW MPSMOW TOYKHU, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpAMHATaM, JIy4H, OTpPE3KH, HHTEPBAJbl, 3allMCHIBATH YHCIIOBBIE MNPOMEKYTKH Ha
anre0pandecKoMm si3bIKe.

OtMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJAMHATaM, CTPOUTh
rpaduku muHEHHBIX GyHKIMA. CTpouTh rpaduk hyHKINN Y = [X|.

OnuceiBaTh ¢ NOMOUIBI0 (YHKUUNA H3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYMHAMM:
CKOpPOCTb, BpEMS, PACCTOSHHE, LE€HA, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTD,
BpeMs1, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarts rpaduueckuii cnocod nmpeacTaBiIeHus U aHanu3a HHGOPMAIIMK, U3BJIEKATh
Y MHTEPIPETUPOBATH MH(OPMALIMIO U3 IPa(UKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEN.

K koH1y oOyueHus B 8 kjacce oOydaromuiics MOJYYUT CIEAYIOIIME IPEIMETHBIC
PEe3yJIbTaTHhI:

Yucsia ¥ BIYMCICHUSA

Hcnons30BaTh HaYalbHbIC IIPEACTABICHHS O MHOKECTBE IEUCTBUTEIIBHBIX YACEI IS
CPaBHEHHs, OKPYIJIEHUS U BBIUYMCIICHUH, N300paXaTh AEHCTBUTEIbHBIC YUCIIA TOUKAMU Ha
KOOPAUHATHOM IPSMOM.
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[IpumeHsATh OHATHE apU(METUUECKOTO KBaIPATHOTO KOPHS, HAXOAUThH KBAJPATHHIE
KOPHHM, HCHOJB3ysd MpU HEOOXOJUMOCTH KaJbKYJSTOP, BBIIOJHIATH MpeoOpa3zoBaHuUs
BBIPAKEHUM, COAEPIKAIINX KBAJIpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucy OOJIBIIUX U MAJIBIX YHCEN C TTIOMOIIBIO0 ACCATUIHBIX ApOoOeH 1
crenenen uncina 10.

AJireOpandecKue BbIPaKeHUSA

[IpuMeHATh MOHSTHE CTENEHU C IIEJIbIM MOKa3aTesleM, BBIOJIHATh MpeoO0pa3zoBaHus
BBIPAKECHUMN, COJICPIKAIINX CTEMCHH C LEIIBIM IMOKA3aTEIEM.

BBINOMHATH TOXKIECTBEHHBIE MPEOOPA30BAHMS PALIMOHAIIBHBIX BBIPAXKEHUN HA OCHOBE
MIpaBWJI ICUCTBHUI HAJl MHOTOWICHAMH M alITeOpandeCKUMHU IPOOSMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTy npeoOpa3oBaHUsl BHIPAKEHUM JJIsi PEIICHHUS PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Peumlars nuHeEVHBIE, KBaJpaTHbIE YpPaBHEHUS M palMOHAJIBHBIE YpPAaBHEHHS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHII C IByMS IEPEMEHHBIMHU.

[IpoBoaUTH TpOCTEMIINE HCCIENOBAHUS YPABHEHUW W CUCTEM YpPABHEHHI, B TOM
yucjae ¢ NPUMEHEHHEM Trpaduueckux MpeacTaBieHui (yCcTaHaBIUMBAaTh, HMEET JIHU
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT ciioBeCHOU (HOPMYIUPOBKH 3a/lauu K €€ anreOpandeckor MOeNu ¢
MIOMOIIBI0 COCTABJICHHSI YPaBHEHHS WA CUCTEMbl YpPAaBHEHUN, HHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4M MOJTYUYEHHBIN PE3yJIbTarT.

[IpumeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB IS CPAaBHEHMS, OLICHKH, DeEIIaTh
JMHEWHBIC HEPABEHCTBA C OJHON MEPEMEHHONW M WX CHCTEMBI, JaBaTh rpadUuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[TonumaTh ¥ HCHONMB30BaTh (PYHKIMOHAIbHBIE TOHSATUS U SI3bIK  (TEPMUHBI,
CUMBOJIMUECKHE 0003HAYEHUSI ), OTIPEIEATh 3HaUeHUe (PYHKIIMH 10 3HAYCHUIO apryMeHTa,
oTpeeNnsaTh CBOMCTBA (yHKIIMHU 110 €€ TpaduKy.

Ctpoutsh rpaduku dJieMEHTApHBIX (HYHKIIMIA BUA:

y=kix, y =x2 y=x3 y=|x|, y = VX, OIIICHIBATH CBOICTBA YHCIIOBOIl QYHKIIMHY 110 &8
rpaduky.

K xonity obyuenuss B 9 kijiacce oOydarouuics MOIYYUT CIEAYIOIIUE MPEIMETHBIC
pEe3yIbTaThI:

Yuciaa v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

BoinonaaTe apudMeTrnyeckue NEUCTBUS C palMOHAIIBHBIMU YHUCJIaMH, coueras
YCTHBIE U TUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIYMCIEHUS C UPPALMOHAIbBHBIMUA YHCIIAMH.

Haxonute 3HaueHWsi CTENEHEW C UEJBbIMM MOKA3aTEeIsIMA U KOPHEW, BBIYHUCIATH
3HAYEHUSI YUCTIOBBIX BBIPAKECHUI.

OKpyIJsITh JEUCTBUTEIBHBIE YNCIIA, BBIIIOIHATh IPUKUJIKY PE3yJIbTaTa BHIYMCICHUN,
OILIEHKY YMCJIOBBIX BBIPAYKECHUM.

11



YpaBHeHMs U HEPABEHCTBA

Pemarp nuHEWHbIE W KBaJApaTHbIE ypPAaBHEHHUS, YPABHEHMs, CBOJSILUECS K HUM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

Pematp cuctembl ABYX JMHEHHBIX YpaBHEHHH C JABYMS NMEPEMEHHBIMH U CHUCTEMBbI
JBYX ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHE HE SBISETCS JINHEHHBIM.

Pemarb TekcTOBBIE 3aJauu aNreOpanyeckKuM CIIOCOOOM C MOMOUIbIO COCTAaBJICHUS
YPaBHEHUS WIHM CUCTEMBI JBYX YPaBHEHUH C JBYMsI IEPEMEHHBIMHU.

IIpoBoauTE mpOCTEUIIME KMCCIENOBAHUS YPAaBHEHWW M CUCTEM YpPABHEHMM, B TOM
qHuclie ¢ MPUMEHEHHEM TrpapuuecKux MpeACcTaBiIeHU (yCTaHaBIMBaTh, WMEET JIH
ypaBHEHHE WM CUCTEMA YPaBHEHHM PEIICHNUs, €CII UMEET, TO CKOJIBKO, U IIpoYee).

Pemarp nuHeiiHble HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb peEIlICHUE
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIMCHIBATH PEILIEHUE C IIOMOIBIO CHUMBOJIOB.

Pemarp cucTeMbl JTMHEWHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, HM300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOM
IPSIMOM, 3aIIUCBIBATh PEIIEHUE C IIOMOIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHUHU PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacrio3naBate  QyHKIMM  W3YYEHHBIX BHIOB. [lOKa3piBaTh CXEMaTHUYECKU
pacIioyio’KeHUe Ha KOOPJMHATHON TUIOCKOCTH TpadukoB GyHKIui Bua: y = KX, y = kx + b,
y=kix,y=ax2 + bx + ¢,y =x3, y =X, ¥y = |[x|, B 3aBucHMOCTH OT 3HauecHHil
K02(PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTh 1 M300pakaTh CXeMaTHUECKU rpaQUKU KBaIpaTUIHBIX (DYHKIIHIA, OTTMCHIBATh
CBOMCTBA KBaIPATUYHBIX (DYHKIIMM 110 UX rpaduKam.

Pacno3znaBaTe KBajgpaTthyHyro (QyHKUMIO 10 (opmyse, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPUU.

YucaoBble NOCI€10BATEIBLHOCTH H IPOrPeccum

Pacnio3naBaTh apu@MeTHUECKyl0 M TE€OMETPUUYECKYH0 MPOrpecCMU NpU pas3HBIX
croco0ax 3aJaHusl.

BBITIONTHATE BRIUMCIICHUS C UCTIOIB30BaHUEM (POpMYT N-TO WieHa apu(METHIECKON U
reOMETPUYECKOU IPOrPeCcCUil, CYMMBI IIEPBBIX N YICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPAUHATHOM TJIOCKOCTH.

Pemarp 3amaum, cCBA3aHHBIE C YHCIOBBIMU TOCJTEIOBATEIBHOCTSIMH, B TOM YHCIIE
3a/layy U3 peaNbHON KU3HHU (C UCIOJIb30BAHUEM KAIBKYJISATOPA, HU(POBBIX TEXHOJIOTUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC

HaunmeHoBaHMe pa3iejioB M TeM
Ne n/nm

Kosn4yecTBO 4acoB

JJIeKTpPOHHBbIE (HU(PPOBHIE)

MPOrpaMMblI Koutpoabnubie IIpakTnueckue
Bcero o0pa3oBaTeIbHbIE PeCYpPChI
padoThbI padoThI
1 Yucna u BRIYUCIICHUS. o5 5 bu6moreka IJOK
PaumonanbHbIe unciia https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
2 27 1 1
AZreOpanteCKHe BLIpaXCHHS https://m.edsoo.ru/7f415b90
bubmoteka [IOK
3 VYpaBHEHUS 1 HEPaBEHCTBA 20 1 1 https://m.eds0o.ru/7f415b90
bubmoteka [IOK
4 Koopmunatst u rpaduicu. Oymkiun 24 2 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
° TosToperue u 0bobmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB MO IPOT'PAMME 102 7 3
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8 KUIACC

HaumMmeHnoBaHue pa3acjgaoB U TEM

Kosn4yecTBo 4acoB

Ne i/ IpPOrpaMMBI Beero Kontpoabubie  IIpakTnyeckue IJIeKTPOHHBIE (HUppOBbLIE)
padoThI padoThI o0pa3oBaTeJIbHbIE pecypchl
1 Yucna 1 BRIYUCTICHUS. 15 bub6moreka [JOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
2 Yucna u BeranciacHus. CTEneHsb ¢ 7 1 1 bu6mmoreka IJOK
IeJTBIM TTOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIPKEHHUS. 5 1 bubmuoteka [JOK
KBanpartHusiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkue BhIPKEHHUS. 15 1 bubmuoteka [JOK
Anrebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubmoreka [JOK
KBanparusie ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHHS 1 HEPABEHCTBA. 13 1 butmoreka [JOK
CucreMbl ypaBHCHHN https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmoreka [JOK
HepaBencTBa https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 @Oynkunr. OCHOBHBIE TOHATHS 5 1 hitps://m.edso0.ru/7f417af8
bubmoreka IIOK
o DymKimn. TuCIOBHIE GyHKIMN d 1 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
10 Tosroperme u 0bobmerne 0 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIUYECTBO YACOB IO NPOI'PAMME 102 7 3
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9 KIIACC

Ne HaumeHoBaHue pa3ie/ioB U TeM KoandyecTBO 4acoB
JJieKTpOHHbIE (L poBbIe)
n/n nmporpaMmMbl Konrtposbubie  IIpakTtuueckue
Bceero o0pa3oBaTe/ibHbIE Pecypchl
padoThbI padoThbI
Yucna v BEIYUCIICHUS. bubmmoreka [JOK
1 . 9 1
JleficTBUTEIBHBIE YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. 14 1 bubmotexa [JOK
YpaBHEHHSI ¢ OTHOH TepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHEHHS 1 HEPABEHCTBA. 14 1 1 bubmmorexa [JOK
CucTeMbl ypaBHEHUIA https://m.edsoo.ru/7f419d08
4 YpaBHEHHS 1 HEPABEHCTBA. 16 1 1 bubmmoreka [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
o 1 1 1
> YHIHHIH 0 https://m.edsoo.ru/7f419d08
6 YucnoBble MOCIEA0BATEIBHOCTH 15 1 bubmoreia LIOK
A https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 0600IICHNE, 18 1 bu6mmoreka [JOK
CHUCTEMATHU3ALIM 3HAHUN https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB 110 IPOTPAMME 102 7 2
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