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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma BHEYpOYHOM JesTeNbHOCTH Mo Maremaruke st 10 - 11
kiaccoB «V30paHHbIE BOMPOCHI MAaTEMAaTHKW» COCTaBJIeHA Ha OCHOBE aBTOPCKOM
nporpamMmbl «MareMmatuka: u3OpaHHble Bompock» aisa oOydaromuxcs 10-11 kmaccos,
YTBEPKICHHON ydyeHHbIM coBeTOM CaHKT-lleTepOyprckoi akaaeMuu MOCTAUILIOMHOTO
negarorudeckoro oopaszopanus (mpotokon Ne 2 ot 23 wutons 2014 roma), CaHkT —
[leTepOypr, 2014 r.

[Iporpamma nanHOTO (haKyIbTaTHBA OPUECHTUPOBAHA HA PACCMOTPEHUE OTIEITHHBIX
BOIIPOCOB  MpEAMETa MaTEMaTHKH, KOTOpPbIE BXOASAT B COJAEpP)KAHHE EOUHOTO
roCyJJapCTBEHHOTO »JK3aMeHa. Kypc [JONOjgHAEeT © pa3BUBAaeT IIKOJBHBIA KypcC
MaTEMaTUKH, a Takxke sBiseTcs WHGOPMAIIMOHHONW TMOAJIEPKKON JallbHEHIIEero
oOpa3oBaHMsI M OPHWEHTHPOBAH Ha YAOBIECTBOPEHHE 00pa30BaTENbHBIX MOTPEOHOCTEH
CTapIINX MIKOJHHUKOB, NX aHAIUTHYECKUX U CUHTETHYECKUX CIOCOOHOCTEeH. OCHOBHAs
ues JTaHHOTO Kypca 3aKjIl04YeHa B PACIIUPEHUM W YIIyOJEHUM 3HAHUM ydaliuxcs Io
HEKOTOPBIM pa3jiejiaM MaTEeMaTHKW, B OOECHEYCHUU IMPOYHOTO U CO3HATEIBHOTO
OBJIAJICHUS YYAIIUMHCS CUCTEMOM MaTeMaTHYE€CKUX 3HAHUW U YMEHUH, HEOOXOJHUMBIX
IIpU CcJiaue BBITYCKHOTO 9K3aMEHa, a JUIsl HEKOTOPBIX IIKOJLHUKOB - HEOOXOIUMBIX JIJIs
MIPOJIOJKEHUH 00pa3oBaHUsl.

B npouecce ocBoeHus coaepxaHus TaHHOTO Kypca YUCHUKH OBJIAICBAIOT HOBBIMU
3HaHUAMH, OOOram@arT CBOM  KU3HEHHBI  OMNBIT, MOJY4alOT BO3MOXHOCTH
MPAaKTUYECKOTO0  MPUMEHEHHS  CBOMX  HWHTEJUICKTYaJbHBIX,  OPTraHU3aTOPCKUX
CIIOCOOHOCTEM, pa3BUBAIOT CBOM KOMMYHUKATHUBHBIE CIOCOOHOCTH, OBJIAJCBAIOT
oOmeyueOHbIMU yMeHussMH. OCBOEHHUE MPEMETHOTO COACpKaHUs Kypca U caM poliecc
M3Y4YEHUSI €r0 CTAHOBSITCS CPEJCTBAMM, KOTOPBhIE 00ECIIEUMBAIOT MEPEX0]] OT 00ydeHUs
YYaIIUXCS K UX CaMO00OPa30BaHUIO.

N3yuenne Kkypca mpeamnojiaraeT oOOECMEUEeHUE TOJIOKUTEIbHOW MOTHBALIUU
y4yaluxcsi Ha TOBTOPEHHUE PAaHEE M3YYCHHOTO Marepuana, BBIACICHUE Y3JIOBBIX
BOINPOCOB Kypca, MPeAHA3HAYECHHBIX JJIsl OBTOPEHUSI, UCTIOJIB30BAHUE CXEM, MOJECIIEH,
OTIOPHBIX KOHCMEKTOB, CIPABOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCIIEC
WHTEPAKTUBHBIX),  CaMOCTOSITEJIbHOE  COCTaBJICHUE  (MOJEIMPOBAHME)  TECTOB
aHaJIOrMYHBIX 3amanusM EI'D.

MeTonoJIOrnYecKo ~ OCHOBOM  IpeIjlaraeéMoro  Kypca  sBISETCSA
NEATeIbHOCTHBIA TOAX0J K OOydeHHI0o MaremaTuke. JlaHHBIM mOaX0.1
npeanojgaraetT o0y4eHrue He TOJBKO TOTOBBIM 3HAHUSM, HO W JIEITEIBHOCTH TI0
MPUOOPETEHUIO ITUX 3HAHUM, CTIOCOOOB PACCYKJICHHM, TOKA3aTeNIbCTB. B cBsi3u ¢
3TUM B TMPOLECCE U3YYECHUs Kypca YydallUMCs Npeararorcs 3alaHusl,



CTUMYJIMPYIOIIME CAMOCTOSITEIbHOE OTKPBITHUE HMMU MaTeMaTHYECKHX (DaKTOB,
HOBBIX, paHEE€ HEU3BECTHBIX, IPUEMOB U CIIOCOOOB pEIICHUS 3a1a4.

Henp paHHOro Kypca: obOecrneyeHUEe WHIUBUAYAIbHOIO M CHCTEMATHYECKOTO
COTIPOBOXACHUS ydaluxcs npu noarotoske k EI'D mo marematuke.

3agaum kypca:

1. Pacmmpenue u yriay0ieHHue MIKOJIBHOTO Kypca MaTeMaTUKH.
2. Axryanuzanus, cucTeMaru3alnus H OOO0OIIeHHE 3HAHUN ydaluuxcs 10
MaTeMaTHKe.

3. ®opMUpPOBAaHUE y YYAIIUXCSl MOHUMAHUS POJIM MATEMAaTUUYECKUX 3HAHMM Kak
MHCTPYMEHTA, II03BOJISIIOIIETO BbIOpaTh JIy4IIMH BapuaHT MAEUCTBMM M3 MHOTHX
BO3MO’KHBIX.

4. Pa3BuTHE HHTEpECa yUalIuXcs K U3YUCHHIO MAaTEMAaTHUKH.

5. Pacmpenune HaydHOro Kpyro3opa yqammxcsi.

6. OOydeHHe CTApUIEKIACCHUKOB PEUIEHUI0 YYEOHBIX M JKU3HEHHBIX MPOOJEM,
cnoco0aM aHanu3a uHpopMaIm, Moay4yaeMoi B pa3HbIX (popmax.

7. ®opMUpOBaHUE TOHATHUS O MAaTEMAaTUYECKUX METO/ax MPHU PELICHUH CIIOKHBIX
MaTeMaTHYECKHX 3ajau.

8. O0ydenue 3anosHeHuto 6ankoB EI'D.

9. Ilcuxomoruueckast noaroroska K EI'D.

Opranuzainus Ha 3aHATHSIX (DaKyJIbTaTHBa MOJDKHA CYIIECTBEHHO OTIMYATHCS OT
YPOYHOM: ydameMycsi HEOOXOJMMO [aBaTh JOCTATOYHOE BpEMS Ha pPa3MbIIUICHUE,
MPUBETCTBOBATh JIIOOBIE TIOMBITKM CaMOCTOSTEIBHBIX PACCY)KIEHUH, BBIABIKCHUS
TUIOTE3, CIOCOOOB  pemieHus  3afgad. B Kypce  3amokeHa  BO3MOKHOCTH
b depeHnpoBaHHOTO O0yUCHHUS.

[IpumeHstOTCS Cclieyrolue BUIbl JESTENbHOCTH Ha 3aHATUAX: O0OCYXIEHHeE,

TECTUPOBAHUE, KOHCTPYUPOBAHUE TECTOB, UCCIEAOBATENbCKAsl JEATEIbHOCTh, padoTa C
TEKCTOM, JHUCIYT, OO030pHBIC JEKIHMH, MHHU-JICKIUH, CEMUHAPbl U TPAKTUKYMBI IO
pElIeHHUIO 3a/1a4, TPETYCMOTPEHbBI KOHCYIbTAlIUH.

Meroasl u opmbl 00yuenus omnpeaenstoTcss Tpedboanusimu OI'OC, ¢ ydyerom
WHJUBUTYAJIbHBIX U BO3PACTHBIX OCOOCHHOCTEH YyYalluxcs, Pa3BUTHUS U CaMOPAa3BUTHUS
JUYHOCTU. B CBA3M ¢ 3TUM ompenesieHbl OCHOBHBIE MPUOPUTETH METOAUKH H3YYEHUS
Kypca:

. oOy4eHHe uepe3 OMbIT U COTPYAHUYECTBO;

. WHTEPAKTUBHOCTH (paboTa B MaJIbIX TPYyIIIax, POJICBbIC UTPhI, TPCHUHTH, BHE
3aHATHH - METOJ IPOEKTOB);

. JUYHOCTHO-/ICSITEILHOCTHBIN U CyOBEeKT—CYyOBEKTUBHBIN MOAX0/a (OoJbliiee
BHUMAaHHUE€ K JIMYHOCTH Y4Yalllerocsi, a HEe LEeNsAM Y4YWUTels, pPaBHONPABHOE WX
B3aUMOJICHCTBHE).



@OpMBbI KM METOJIbI KOHTPOJIA: TECTUPOBAHHUE, CaMONPOBEpPKA, B3aHMMOIPOBEPKA
yuyaluMucs ApyT Apyra, codeceoBaHue, MUCbMEHHBIN U YCTHBIM 3a4eT, MPOBEPOUYHbBIC
NUCbMEHHbIE paboThl, HabmoneHne. KonruecTBo 3alaHnii B TeCTaxX MO KaKJI0W TeMe He
OJIMHAKOBO, OHU HOCSIT KOMIUIEKCHBIN XapakTep, U 0OJbIIas YacTh UX MPU3BaHa BbISBUTH

YPOBEHBb 3HAHUW U YMEHHUU TECTUPYEMOTO.
Opranuszanus ¥ OpOBEICHUE aTTECTAlUU YYaIUXCs

IIpenycMOTpeHO MPOBENEHUE NPOMEKYTOUHBIX 3a4E€TOB [0 OKOHYAHUIO KAKJIOTO
MOJ1yJIs1, BBITIOJTHEHUE TBOPUYECKUX 3aJJaHUN U UTOTOBOM 3a4€THOU pabOTHI.

[Ipu npocaymmBanuu GJ0KOB JIEKIIMOHHOTO MaTepuaia U MPOBEJACHUS CEMUHApa,
3aKpEIUIIIONIETO 3HAHUA —YYalluxcs, MPEeoyCMaTPUBACTCS HWHIMWBUAYAJIBHOE WIIU
IpyNIoOBOE JOMAIIHEee 3aJaHue, COoJAeprKalliee SJIEMEHThl HCCIeA0BaTeIbCKON paboThI,
3a/a4yd Uil CaMOCTOSATENIbHOIO pEelIeHWs. 3allluTa peuIeHud U pe3ysbTaToB
VCCIICIOBAHUM ITPOBOAMUTCS HAa BBIIEICHHOM JUIA DTOTO 3aHATHM U OLICHUBAETCS IO
NATUOAIUIBHOM CHUCTEME WJIM CHUCTEME «3a4yeT-He3ayeT», B 3aBUCHUMOCTHM OT YPOBHS
MOATOTOBJIIEHHOCTH TPYMIIBL.

MeTroanyeckue peKOMEHIAlAY 110 PEAJIM3ALMH IPOTPAMMBI

OCHOBHBIM JUIAKTUYECKUM CPEACTBOM JUIA NPEIIAraéMoro Kypca SBIISIFOTCS
TEKCTbl paccMaTpUBAaEMbIX THIIOB 3ajad, KOTOpPble MOIYT OBbITh BBIOpaHbl U3

pPa3HOOOpa3HBIX COOPHUKOB, pa3au4HbIX BapuaHToB EI'D, oTkpbITOro OaHka 3aJaHUid
EI'D wnm cocTaBiieHBbI YUUTENEM.

Jns Oonee >P¢dekTuBHOM pabOThl yyalUXCsA 1€J1IeCO00pa3HO B KAyecTBE
TUJAKTUYECKUX CpEICTB UCIIO0JIb30BaTh MeJInapecypchl, OpraHU30BBIBATH
CaMOCTOATENIbHYI0  pa0OTy  ydyaliuxcsi C  HUCIHOJIb30BAaHUEM  JIUCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHI, B TOM 4YHCJE  OCYIIECTBIATh KOHCYJbTAIIMOHHBIC
MpoIeIyphl Yepe3 PopyMm, Yat, JJIEKTPOHHYIO MOUTY.

Ha wu3yduenue kypca BHeypouHOU jesitenbHOCTH «M30paHHBIE  BOMPOCHI
MaTteMaTUKu» oTBoauTcs 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 yaca (1 yac B Henento).

COAEPXAHHUE YYEBHOI'O KYPCA

Moayab «Ymucia. [IpeodpazoBanus»

JlenuMocTh 1enblx uucen. IIpocTeie W COCTaBHbIE 4YHMCHA, PA3JIOKEHUE
HaTypaJbHOTO YHCJIa Ha MpocTble MHOXWTenu. lIpusznakm nenmmmoctu. Teopema o
JeJeHUN ¢ OcTaTKkoM. BzaumHo mpocThie uuncna. HauOomnbmuit oOmMii JenuTens.
Haunmenniiee obmee kpatnoe. [IpocTeie uucina.

[IpeoOpa3oBaHus  WppalMOHANBHBIX,  IOKa3aTeJIbHBIX,  JOrapu(PMUUYECKUX,
TPUTOHOMETPUYECKUX BBIPAKEHUM.

CpaBHEHHE NEHCTBUTEIBHBIX YUCEN.

Monayab «YpaBHeHUD



YpaBHEHUS B LIENIBIX YHCIIAX.

PaBHOCUNIBHOCTh ypaBHeHMU.  YpaBHeHus Bupa P(X)-Q(X)=0. YpaBHeHus Buia
P(x)
Q(x)

NpUeMbl pelieHusl ypaBHeHHMU. Vcmonp3oBaHue CBOWCTB (GYHKIUN ISl pEIICHUs

=0. YpaBHeHuUs, cojepkalue MepeMeHHyI0 Moj 3HakoM MoAayis. HecrannapTHbie

ypaBHEHMI. Pa3nuHbIie METObI PEILICHHS] CUCTEM YPaBHEHUIA.

Onpenenenue mnapamerpa. PemeHue ypaBHEHUH, coOIepkKalux [apaMeTphl.
Pemienne cucreM ypaBHEHMI C mapaMeTpaMHu.

Mopyab «HepaBeHcTBa»

JIoKa3aTenbCTBO HEPABEHCTB. Pa3inuHbIe METOBI PEILICHHS] HEPABEHCTB.
AJITOpPUTM pELICHUS HEPABEHCTB C IIEPEMEHHOM 1101 3HAKOM MOJYJIA.
Pa3nuuHbpie MeTOABI pEUIEHUs] CUCTEM HEPaBEHCTB. CUCTEMbI HEPABEHCTB COAEPIKALIUX
IIEPEMEHHYIO IO 3HAKOM MOMYJIS.
OO00011IEHHBIN METO/I MHTEPBAJIOB MPU PELICHUH HEPABEHCTB.
Moayab «®@ynkuuu. Koopaunarsl u rpadpukm»

I'paduxu ypaBuenuit.  ['paduueckuii cnoco0 TmpeacTaBieHUs HWHOOpMAIUK.
«CunTbiBaHue» CBOMCTB QpyHKIMU no e€ rpadguky. [loctpoenne rpadukoB pyHKUUN U
3aBUCHUMOCTEH, COJIEPKAIINX 3HAK MOYJIA.

Moayab « Tpuronomerpus»

[Ipocreiimue TpuroHoMeTpuueckue ypasHeHus. [Ipuknannasie 3anaun, CBOIAIINECS
K PEUIeHHIO NPOCTEMIINX TPUTOHOMETPUUYECKUX YpaBHEHMH M HepaBeHCTB. O0sacTh
3HaYEHUN TPUTOHOMETPUUECKUX (PYHKITHI.

PemeHne TPUTOHOMETPUYECKMX YpPAaBHEHMI, HEPAaBEHCTB M HUX CHUCTEM,
COZIEPKAIINX NTEPEMEHHYIO IO/ 3HAKOM MOJYJIS.

Pemenne 0osee CIOXHBIX TPUTOHOMETPUUECKUX YpPAaBHEHUM M UX CHUCTEM, C
IIPUMEHEHUEM HECTAHAAPTHBIX METOOB.

Hcnonb30BaHne OCHOBHBIX CBOWMCTB TPUTOHOMETPUYECKUX (DYHKIMI B 3amadax C
napameTpamMu. TpUrOHOMETPUYECKHE YpPAaBHEHMs, CUCTEMbl yYpaBHEHHUH, COJEpIKaIIUe
IapamMerp.

Moayab «TekcToBbIE 322U

[IpakTHKO-OpUEHTUPOBAHHBIE 3a1a4l. 3aJa41 HaA ITPOLICHTHI.

3agaud Ha JABWIKEHHE. 3aa4d Ha JBWKEHUE N0 PEKe. 3alauyd Ha JBWKEHUE II0
OKPYKHOCTH. 3aJayd Ha ONPEACICHHE CPEIHEH CKOPOCTH [BWXEHMS. 3aJadyd Ha
COBMECTHYIO pa0oTy. 3a1auu Ha CMECH U CIUIaBbL. 3a/1a4u Ha pa3daBiIeHUE.

[Ipocreitmue 3amaunt ¢  ¢u3udeckuMu ¢GopMmynamu. 3agadd ¢ (PU3AYECKUM
COJlEpKaHUEM,  CBOJSUIMECS K PEIICHUIO JIMHEWHBIX M KBaJPATHBIX YPaBHEHUU H
HepaBeHCTB. Haxok/ieHne HauMEHBIIEro JOCTaTOYHOTO W HAuOOJIBLIETO BO3MOXHOTO
KOJINYECTBA.

Moayab «IIpou3BoaHas 4 ee NpUMEHEHUE»



OU3NYECKU U TEOMETPUUYECKUH CMBICT TPOU3BOIHOM. IIpousBogHas u
uccienoBanue ¢pyHkuuii. Bospactanue u yobiBanue QyHkuu. OKcTpeMymbl. UTeHue
rpadukoB QyHKIMM U rpaduKoB Mpou3BOAHON (yHKIMU. Hanbompliiee 1 HauMEHbIIIEE
3HaueHUE (PYHKIINH.

Moayab «KomOnnatopuka. Teopusi BeposiTHOCTEi»

KombOunaropuka. Iloodepennsiii U OAHOBpeMEHHBIN BbIOOp. Pasmemienus c
ITIOBTOPEHUSAMH, COUETAaHMs C NOBTOpeHUAMH. [lepecTaHOBKH.

BepositHocth. YacToTa COOBITHS, BEPOSTHOCTh. PaBHOBO3MOXHBIE COOBITHUS H
MOJICYET WX BEpOSITHOCTU. ['eoMmerpuyeckas BEpPOATHOCTh. BeposSiTHOCTH COOBITHIA.
VYcnoHas BeposiTHOcTh. HezaBucumocth — coObiTHil. BepogTHocTh mnpou3sBeneHus
He3aBUCUMBIX coObITHI. DopMyna bepuymm. Pemenue 3anay.

Crartuctuueckue nanHble. [IpeacraBieHre JaHHBIX B BUAE TAaOIUL, IUArpaMmm,
rpadukoB. [loHSITHE O CTAaTUCTUYECKOM BBIBOAEC Ha OCHOBE BbIOOpKHU. [loHAThe u
MPUMEPBI CTyYalHBIX COOBITUH.

Monyas «Iliianumerpuspy

MHoroyronbHUKH. OKpyKHOCTb. YTJbl B OKPYKHOCTH. BrimcaHHas u onucaHHas
okpyxHocTH. [Imomanu miockux ¢uryp. [IpaBuibHbIe MHOTOYTOJBHUKH.

Bexkropsl. CkalIpHOE POU3BENEHUE BEKTOPOB. METO1 KOOPIHUHAT.

[manuMeTpudeCcKue 3a1a4 MOBBIIICHHON CI0KHOCTH.

Moayab «Crepeomerpus»

[IpsMble M IUIOCKOCTH B TPOCTPAHCTBE. YTOJN MEKIAY CKPEIIMBAIOIIMMHUCS
MPSMBIMH. YTOJI MEXIY MPSIMOM U INIOCKOCTBIO, YTOJI MEXIY IIIOCKOCTAMH. PaccTostHue
B IIpOCTpaHcTBE. MHOTrOrpaHHUKY M UX CBoMcTBa. [1nomany moBepxHoCcT U 00BEMBI TEIL.
CooTHoIeHrne MKy 00beMaMu TTOA0OHBIX TEl.

Bexkropsl. CKaJIIpHOE NPOU3BEACHUE, YTOI MEXILY BEKTOPaAMHU.

MeTon KOOpANHAT B IPOCTPAHCTRE.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOU
HNEATEJIBHOCTU «M3bPAHHBIE BOITPOCBI MATEMATUKI»
JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH TO3UIUU OOYYAIOIIETOCS KaK AaKTUBHOTO W
OTBETCTBEHHOTO WJICHAa POCCHICKOTO OOIIecTBa, MPEACTABICHHE O MAaTeMaTHYECKHX
oCcHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, IPOLEAYP T'PaXKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M JAPYIroe), YMEHHUE B3aMMOJICHCTBOBAThH C COIHMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH H Ha3HAUCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaKIAHCKOM WJICHTHYHOCTH, YBAXKEHUA K
IPOIIJIOMY M HACTOSAIIEMY POCCHHUCKOM MaTeMaTHKHU, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSM POCCHHCKMX MaTEMaTHMKOB M POCCHMCKOM MaTeMaTUYeCKOM IITKOJIbI,
WCITOJIB30BAaHUE ATUX JOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOT0 Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHHUS, JSTHYECKOTO TOBEJACHHUSA, CBSI3aHHOTO C TPAKTUYECKUM
MPUMEHEHUEM JOCTIIKEHUH HAyKH W JIeATCIbHOCTBIO YUEHOTO, OCO3HAHHWE JUYHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs OCTETHKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHHH, pacCyKJICHHH, BOCIPHUUMYUBOCTH K
MaTEeMaTHYECKHM acTIeKTaM Pa3IM9HBIX BUJIOB HCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMCHHS NPUMEHATh MaTEMAaTHYECKHE 3HAHHUS B HMHTEpecax
3I0pPOBOTO M 0e30MmacHOro ofpasza »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE TIHTAaHHWE, COAJIAHCHUPOBAHHBIM PEXKHUM 3aHATHA M OTIbIXA,
perynsapHas pu3ndeckas aKkTUBHOCTB), (PH3WYECKOE COBEPIIICHCTBOBAHUE MPHU 3aHATHUIX
CIIOPTHUBHO-03/I0OPOBUTEIBLHON IEATEILHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYJly, OCO3HAaHHE IIEHHOCTH TPYIOJIIOOMS, MHTEPEC K Pa3IuIHBIM
chepam TpodeccHOHATBLHOM JIESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u  eé
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymeld mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC IIIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTU4ecKoMy OOpa30BaHMIO M CaMOOOPa30BAaHMIO HA TPOTSHKEHWU BCEHM JKU3HW,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHUUECKHUX 3aJlad MaTeMaTHYE€CKOM
HaIPaBJICHHOCTH;

7) IKOJIOTHYEeCKOTr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYPhl, TOHUMAHUE BIUSHUS COIUATHHO-
HAKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJTHON M COIMAIIBHON CPE/Ibl, OCO3ZHAHHE



rJ1I00aJIbPHOTO  XapakTepa JKOJOTMYECKUX MpoOJIeM, OpUEHTAalMsT Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHWM [JI pelIeHHs 3a7ad B O0JacTH OKpYyKarollell cpensl,
IJIAHUPOBAHHME MOCTYIKOB M OLEHKM MX BO3MOXKHBIX IOCIJIECICTBUM NI OKPYKAIOIIECH
Cpelbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOLIECTBEHHOM MPAaKTHKH, MOHHMMAaHHE MAaTEMATHYECKOW HAyKU Kak
cdepbl 4enoBEUeCKON JESTEIbHOCTH, 3TAlOB €€ Pa3BUTHUS W 3HAYUMOCTH JAJISl Pa3BUTHUS
[UBWIN3AINY, OBJIAJCHUE SI3bIKOM MAaTEMaTUKU W MaTeMaTHUYeCKOH KyJIbTYypoull Kak
CpPEICTBOM  IO3HAHUS  MHpa, TOTOBHOCTb  OCYIIECTBISATh  INPOEKTHYHO U
MCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBblie 1ornyeckue AecTBUA:

BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHBbIE TMPU3HAKK MaTEMaTUYECKHX
00BEKTOB, TOHATUH, OTHOIICHWA MEXIY MOHATHAMH, (HOPMYIUPOBATH OIpPEACICHUS
MOHSATUH, YCTAHABIIMBAThH CYIICCTBEHHBIH NpPH3HAK KIACCH(UKAIMK, OCHOBAHUS IS
000011IeHNs U CPABHEHHU I, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TIPEOOPA3OBBIBATH CYKJICHUS: YTBEPIUTEIbHBIC
U OTpUlIaTEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBIIATh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM TPOTHBOPCUYHUS B
(dakTax, JaHHBIX, HAOFOICHHUIX U YTBEPKICHUIX, TIPeIaraTh KPUTEPHUH JIJIS1 BBISBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

Jenath BBIBOJABI C  HMCIOJb30BAaHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTh  CAMOCTOSITEIILHO JIOKA3aTebCTBA MATEMAaTHUYCCKUX YTBEPKICHHM
(TpsiMBIE W OT TPOTHBHOTO), BBICTPAMBATh apPTyMEHTAIIUIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 pemieHus yuyeOHOU 3aaauu (CpaBHUBATH HECKOJIBKO BapHUaHTOB
perieHus, BEIOMpaTh HanbOosee MOAXOMSIIUNA C y4ETOM CaMOCTOSITEBHO BBIICICHHBIX
KpUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh  BOMPOCHI KaK  MCCJIENOBATEIbCKUM HHCTPYMEHT TO3HAHUA,
(bopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIONIME MPOTHUBOpEUYHE, MpoOJIeMy, yCTaHABIUBAThH
HMCKOMOE U JTaHHOE, (()OPMHPOBATh TUIIOTE3Yy, ApTYMEHTHPOBATH CBOIO ITO3HIINIO, MHCHUE;

IIPOBOJUTH CAMOCTOSITEIBHO CIIAHUPOBAHHBIA JKCIIEPUMEHT, HCCICIOBAHUE 10
YCTAaHOBJICHHIO OCOOGHHOCTEH MaTeMaTU4ecKoro OO0BEeKTa, SBJICHHS, TPOIECcca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIECCAMU;



CaMOCTOSITeNIbHO  (hOPMYJIMPOBaTh OOOOIIEHUS W BBIBOJLI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIOICHUSI, WICCIICIOBAHUS, OIEHWBATH JOCTOBEPHOCTH TMOTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIEHNIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIporecca, a TakKe BBIJIBUIaTh
PEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ uHpopmanueii:

BBISBIIATH AehUIINTH WH(DOpPMAIUH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC
U TS pEIICHUS 3a]1a9H;

BBIOMpaTh MHGOOPMALIMI0 M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATh MHGOPMAIMIO PA3IMYHBIX BUIOB U (PopMm
MIPEICTABIICHHS;

CTPYKTYpUpOBaTh HH(POpPMAIINIO, TPEACTABISITH €€ B pasInyHbIX (opmax,
WJUTFOCTPUPOBATH I'pauUueCcKH;

OIICHUBATh HAJEKHOCTh MHOOPMALIMKM IO CaMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiiCTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMH U
IEJSIMU OOIICHMS, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOYy PEIICHUS 3aJladyd, KOMMEHTHPOBATH
MOJIyYCHHBINH PE3yJIbTaT;

B XO0/i€ OOCYXJEHHS 3aJlaBaThb BOMNPOCHI MO CYIIECTBY OOCYXIAaE€MON TEMBI,
MpoOJIeMBI, pelIaeMoi 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIC HA TOWCK PEIICHHS,
COTIOCTaBIIATh CBOM CYXKACHHS C CYXKISCHUSIMH JAPYIHMX YYaCTHUKOB JHaJIora,
oOHapy>XUBaTh Pa3IMYUE U CXOJCTBO TMO3UIIMUMA, B KOPPEKTHON (popme GHopMyIHUpOBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPENCTaBIATh pE3YyJIbTaThl pEIICHUS 3aJayd, DJKCIEPUMEHTa, WCCIEIOBAHNUA,
MPOEKTa, CaMOCTOSITCILHO BBIOMpaTh (opMaT BBICTYIUICHHUS C YYETOM 3amad
MIPE3CHTAINHA U OCOOESHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBIIAATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpaTh CIOCOO0 pEIIeHUs ¢
y4€TOM HUMEIOUINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJIeTh HAaBbIKAMH I103HABATENbHOW pPEQIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX
JICHUCTBUM M MBICIMTEIBHBIX MPOLECCOB, HX pPE3yJbTaToOB, BIAAETh CHOcOOaMu
CaMOITPOBEPKH, CAMOKOHTpPOJIA IIpoLecca M pe3yibTaTa pElIeHHs MaTeMaTH4eCKON
3a/1a4y;



NpeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpH pEIICHUH 3aJauH,
BHOCUTh KOPPEKTHUBBHI B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, /TAaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pE3yJibTaTa LEIU U YCIOBUAM, OOBSICHATH MNPUUYUHBI
JOCTH)KEHUS WIIK HETOCTUKEHUS PE3YNIbTATOB JACSITEIbHOCTU, HAXOAUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

MMOHUMATh U MCTIOJIH30BaTh MPEUMYITIECTBA KOMAHIHOW U WHIUBHUIYaIbHOW pabOTHI
Opy PpEIICHWH YYEOHBIX 3a/lay, NPUHUMATh 1eJb COBMECTHOM JEATEIbHOCTH,
IUTAHUPOBATh OpPraHU3AIMI0 COBMECTHOM paboThl, pachnpeAensTb BHAbBI padoT,
JOTOBApUBATHCA, OOCYXAAaTh TPOIECC W pe3ynbTaT paboTbl, 00001aTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXaeHHS, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBD U UHBIE), BHIOIHITH CBOIO YaCTh PA0OThI U KOOPJAUHUPOBATH CBOU
JEUCTBUA C JPYTMMU YJI€HAMU KOMaH/Ibl, OIEHUBATh KA4€CTBO CBOETO BKJIajJa B OOIIMIA
MPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBU.

IMPEAMETHBIE PE3YJ/IBTATDBI

Yuciia 1 BBIYUCTICHUSA:

CBOOOJTHO  OMEPUPOBATH TMOHATHUAMM: PAUMOHAIBHOE YHCIIO, OECKOHEUYHas
MepuoInYecKasi IpoOb, MPOLIEHTHI, UPPAITMOHAIBHOE YHCIIO, MHOYKECTBA PAIllMOHAIIBHBIX
Y JICUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIBHOIO YHCIIA;

MPUMEHSATH APOOU W MPOIEHTHI JJIS PELICHUs] NMPUKIAAHBIX 3a7a4 U3 Pa3JIMUHbIX
OTpacier 3HaHUU U PEajbHOU KU3HU;

NPUMEHSTh TPUOIMKEHHBIE BBIYHMCICHUS, TpaBWIa OKPYTJCHUS, MPUKUIKY U
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

CBOOOHO OINEpPUPOBATH MOHITUEM: CTEMEHb C IIEJIBIM MOKa3aTesieM, UCIO0JIb30BaTh
MOAXOAIIYI0 (POPMY 3aMUCH AEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX 3a71au
Y MIPEJICTABIICHUS JJaHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: aApPUPMETUYECKUNA KOPEHb HATypaJbHOU
CTETICHU;

CBOOO/IHO OTNEPUPOBATH MOHATHEM: CTETICHB C PAIIMOHATBHBIM MTOKa3aTeIEM;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: JIOTApU(M Uncia, 1eCATUYHBIC U HATypaIbHbIC
norapuMsl;

CBOOOJTHO OMEpPUPOBATh TMOHSATHUAMH: CHUHYC, KOCHUHYC, TaHTE€HC, KOTAHTEHC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHATUSIMU: APKCHUHYC, APKKOCMHYC UM apKTAaHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMNEpPUPOBATH TMOHATUSIMH: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO,
pPaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBHS, PABHOCHIIbHBIE HEPABEHCTBA,;

MPUMEHSTH Pa3IUYHbIE METObI PEIICHUS PALIMOHANBHBIX U IPOOHO-paIlOHATBHBIX
ypaBHEHUH, MPUMEHSTh METO]] MHTEPBAJIOB ISl pEUICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH TMOHATUSMU: MHOTOWIEH OT OJHOW TEepeMEHHOMH,
MHOTOYJIEH C LEJIbIMU KO3 GUIMEHTaMH, KOPHM MHOTOYIEHA, MPUMEHSTH JEJICHHE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTkoM, Teopemy be3y u Tteopemy Buera mns pemenus
3azay;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU JJIs1 TpeoOpa30BaHUs BbIpAKEHUMH;

BBITIOJIHATh TPEOoOpPa30BaHUsI YHUCIIOBBIX BBIPAXKEHUM, COJEPXKAIIUX CTEINEHH C
palMOHAIBHBIM [TOKa3aTeNIeM;

MCIIOJIb30BaTh CBOWCTBA JIOTapu(MOB ISl MPeoOpa3oBaHUs JIOTapuPMUIECKUX
BBIPKECHUM;

CBOOOZIHO ONEpUPOBaTh MOHATUSIMH: HppALMOHANbHbBIC, IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOAUTh MX PELIEHUS C TOMOIIbI0 PaBHOCHIIBHBIX
MIEPEXO0/I0B HIIN OCYIIECTBIISIS IPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (OPMYJIBbl IJs MpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKECHU;

CBOOO/IHO OINEPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, NIPUMEHSThH
HEOoOXoauMbIe (POPMYJIBI 7Sl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YpaBHEHUM;

MOJIETTUPOBATh PEANbHBIC CUTYallMH Ha S3BIKE alreOphl, COCTABISATH BBIPAKCHHUS,
ypaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 3aJauM, MCCIEIOBATH MOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM ammapara ajreOphl.

DOyHKuMU ¥ rpapukm:

CBOOOJHO OIEPUPOBATH MOHATUAMH: (QYHKUHUS, CHOCOObI 3agaHusi (YyHKIHH,
B3aUMHO OOpaTHbIe (YHKIHMHU, KOMIIO3HMIMS (PYHKIUN, Tpaduk (yHKIMU, BHITOIHSATH
aJIeMEHTapHbIe TPeoOpa3zoBaHusi rpa@uKoB HYyHKIIHIA,

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JACTh ONPEAETICHHS U MHOKECTBO 3HAUCHU
byHKIUN, HYTA QYHKIAH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOMHO  OMEpUpPOBATH  TMOHATHUSAMHU: UYETHbIE W HEYETHbIE  (PYHKIHH,
nepuoanueckue (yHKIUM, MPOMEKYTKH MOHOTOHHOCTH (DYHKLUHH, MAaKCUMYMbI U
MUHUMYMBbI QYHKIIMH, HanOOJIbIlIee U HAaMEHbIIee 3HaUeHHE (PYHKLNN Ha POMEKYTKE;

CcBOOOHO OTIEpUPOBATH MOHATHIMH: CTETICHHAsA (PYHKINS C HATYPaJIbHBIM U LIEJIBIM
nokasaresnemM, rpaduk CTemeHHON (YHKIMH C HAaTypajbHBIM W IEIBIM MOKa3aTeleM,
rpa@uKk KOpHA n-0Ml CTENeHW Kak (PYHKUMU OOpATHOM CTENEHH C HaTypajJbHBbIM
MOKa3aTeseM;

ONEepUPOBATH MOHITUAMMU: JIMHEHHAs, KBapaTUYHAasi U IPpOOHO-TMHEHHAs QyHKIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIICIOBAHUE U IOCTPOCHHE UX TPaUKOB;

CBOOOMHO OMEepUpOBaTh TMOHATUSMHU: TOKa3aTelabHas U Jorapudmmyueckas
GyHKIHMH, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TpadUKu IJIs PEIICHUS] YPAaBHEHHI,



CBOOOJHO  ONEPUPOBATH  MMOHATUSMU:  TPUTOHOMETPUUYECKAS  OKPY>KHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa;

MCIIOJIb30BaTh rpa@uKu (PYHKUMNA IS UCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
OpU PElIeHUH 337a4d W3 JPYruX Y4eOHBIX MPEIMETOB M PEabHOW >KU3HU, BBIPAXKATh
(dbopmysamMu 3aBUCUMOCTH MEK/y BEIIMYMHAMU;

Hauana MareMaTH4ecKOro aHaJn3a:

CBOOOZIHO OMEpUPOBaTh MOHATHAMH: apudmMeThdyeckas U TeoMeTpUyecKas
nporpeccusi, OCCKOHEYHO YOBIBAaIOIIasi TE€OMETpUYECKash TMpOrpeccus, IUHEHHBIA U
AKCIIOHEHIIUATBHBIN POCT, (POpMylia CIOKHBIX MPOIIEHTOB, UMETh IPEICTABICHUE O
KOHCTaHTE;

HCIIOJIB30BATh MTPOTPECCHUM JIJISl PEILICHUS PEaIbHBIX 3324 MPUKIIATHOTO XapaKTepa;

CBOOOZHO OMNEPHPOBATh MOHATHAMH: IOCIEIO0BATEIbHOCTb, CIOCOOBI 3aJaHus
MOCJIeIOBATEILHOCTEW, MOHOTOHHBIE M OTPAaHUYECHHBIE MTOCIIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS MATEMAaTHUYECKOTO aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

UCIOJIb30BaTh F'€OMETPUUECKUI U (PU3UUECKUN CMBICI MPOU3BOIHOM ISl peIIeHUs
3azay;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIA HMCCIENOBAaHUSA (PYHKIUMHM HA MOHOTOHHOCTH W
AKCTPEMYMBI;

HaXOJUTh HauOOJbIIEE W HAUMEHbIIEE 3HAYCHHUS (PYHKIMU HENpPEpPHIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh MPOM3BOAHYIO JUISI HAXOXACHUS HAWIy4ylIero penieHus B
MPUKIAAHBIX, B TOM YHCJE COLUAIBbHO-DKOHOMHMYECKHX, 3ajadax, I ONpEeICHUS
CKOPOCTH U YCKOpPEHUS Mpollecca, 3aJaHHOro (hOpMyJIon WK rpaduKkoM;

UMETh TNPEACTAaBICHHE O MaTEeMaTUYECKOM MOJAEIMPOBAHUU HA TMPUMEPE
cocTaBiieHUs TUQPepeHIInaNbHbIX YPAaBHEHHUI;

pemiaTh MPUKIAIHBIE 3aJayd, B TOM UHCIE COLUAIBbHO-DKOHOMHYECKOTO U
(hu3nYeCcKoro xapaxkrepa.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: MHOKECTBO, ONEPALlUU HaJl MHOKECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapaTr s ONUCAaHUSA pPEaIbHbBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUN 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOZIHO ONEpUpOBAaTh TOHATUSMHU: OIpENeJeHHe, TEeopeMa, YypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, J10Ka3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

IliianumeTpus:

YMETh pEllaTh MPOCTEUINE IUIAHUMETPUUYECKUE 3aJaud, HaXOXKACHHE IUIOLaAeH
IJI0CKUX QUryp;

YMETh pellaTh MIIaHUMETPUUECKUE 3a]Ja4H MOBBIIEHHOM CIIOKHOCTH.

Crepeomerpus:

YMETh peliaTh 3aa4l Ha HAXO0XKJICHHE MIOAJe MHOTOTPAHHUKOB, TEJ BPaIllCHUS;

YMETh HAXOJUTh 00bEMBI TEOMETPUIECKUX (PUTYD.
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ITOYPOYHOE IIVTAHUPOBAHUE

10 knace
Jlata n3y4yeHus ONEKTPOHHbIC
No Coneprxanue yueOHOro MaTepuasa [To imany | Ilo daxty gggg; %];I:feanme
pecypcsl
1 JenuMocTh LEenbIX yuces
IIpu3Haku AeIMMOCTH YUCEIl
3 ToxaecTBEeHHBIE npeoOpa3oBaHus http://www.alleng.ru/
aIreOpanyecKiX BhIPAKECHUI
4 ToxaecTBEeHHBIE npeoOpa3oBaHUs http://www.fipi.ru/
YHCJIOBBIX PAllMOHAIBHBIX BBIPAKEHHH
) ITpeobpazoBanus UPpaLMOHATIBHBIX
BBIPAXKEHUI
6 [TpeoOpaszoBanus UppaMOHATBHBIX
BBIPAXKECHUM
7 IIpeoOpazoBanue MOKa3aTeJIbHBIX http://www.alleng.ru/
BBIPAKECHUI
8 IIpeoOpazoBanue Jorapu(MUIECKUX
BBIPAKECHUIN
9 [IpeobpazoBanms [I0Ka3aTeIbHBIX u http://www.fipi.ru/
norapu()MHUECKUX BBIPAKECHUHN
10 | YpaBHEHHUS B IENIBIX YUCIaX
11 | YpaBHeHUS B LEJIBIX YUCTAX
12 | Tloka3zaTenbHbIC YpaBHCHHUS http://www.fipi.ru/
13 | Jlorapudmuueckre ypaBHEHHUS http://www.fipi.ru/
14 HppauronanbHble ypaBHEHUS
15 HppannonaibHbIe, MOKa3aTeIbHbIC, http://www.alleng.ru/
norapuMuUecKre ypaBHEHUs
16 | UppaunoHanbHble, MOKa3aTeIbHBIC,
norapuMuIecKue HepaBEeHCTBA
17 | UppaunoHanbHble HEpaBEHCTBA
18 CucTtembl HEpaBEHCTB http://www.alleng.ru/
19 | Cucrembl HEpaBEHCTB
20 | Merox uHTEpBalIOB
21 | Meroa uHTEpBaJIOB
22 | PenieHne HEPAaBEHCTB U UX CUCTEM http://www.alleng.ru/
23 | Iloctpoenue rpadukoB QyHKIMHA 1
3aBHCUMOCTEHN, COAEPKAIIUX 3HAK MOJTYJISI
24 | I'paduueckuii cnocob npeacTaBIeHUs
uH(popMalun
25 | I'paduueckwii criocoO mpeacTaBieHus http://www.fipi.ru/
uH(popMalun
26 | TpuroHoMeTpu4ecKue ypaBHEHUs
27 | OgHOpPOIHBIE ypaBHEHUS
28 | YpaBHeHUs ¢ 3aMEHOM HEU3BECTHOTO
29 | [lonGopka KOpHEH TPUTOHOMETPUIECKOTO http://www.fipi.ru/

ypaBHEHUS
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30

CucreMbl TPUTOHOMETPUYECKUX YpPaBHEHUH

31 | CucreMbl TPUTOHOMETPUYECKUX YpPaBHEHHI
32 | IIpocTeiime TPUrOHOMETPHUYECKHUE http://www.alleng.ru/
HEPABCHCTBA
33 | [IpocTeiime TPUrOHOMETPHUYECKHUE
HEPABCHCTBA
34 | UtoroBoe 3aHsTHE
IIOYPOYHOE IINIAHUPOBAHHUE
11 kaace
Jlata u3ydeHus OJNEKTPOHHBIE
No Copepxanne yaeOHOT0 MaTepuana Tlo mmany | Io daxty udpoBbIe
o0Opa3oBaTebHbIC
pecypchl
35 | 3agauu Ha ABMIKEHHE
36 3agaun Ha OBYOKEHHE http://www.fipi.ru/
37 | 3amaum Ha COBMECTHYIO paboTy
38 | 3amauu Ha COBMeECTHYIO paboTy
39 [TporieHTHBIC BHIYMCIICHHS B )KM3HCHHBIX http://www.alleng.ru/
CUTYaITUSIX
40 | [IpoueHTHBIC BEIYUCIICHHUS B )KH3HEHHBIX
CUTYaIHsIX
41 | 3agauu, cBA3aHHBIE ¢ OAHKOBCKHUMH http://www.fipi.ru/
pacuétamu
42 | 3agauu, cBA3aHHLIE ¢ OAHKOBCKUMU
pacuétamu
43 | 3amauym Ha CMECH, CILIaBbI, PACTBOPHI. http://www.alleng.ru/
44 | 3amayn Ha CMECH, CIIJIaBbl, PACTBOPBI.
45 3ajaun Ha ONTUMAJIBHOE PEIICHHE
46 | 'eoMeTpuveckuii CMBICT IPOU3BOTHON
47 Pemenue 3amad ¢ HCOJIb30BaHUEM http://www.fipi.ru/
TEOMETPHYECKOTO CMBICIIA MPOU3BOTHOM
48 | MccnenoBanue pyHKIUHU C TOMOIIBIO
MIPOU3BOAHOMN
49 | UccnenoBanue QyHKIIMH C TTOMOIIBIO http://www.alleng.ru/
MIPOU3BOAHOMN
50 | Hambonrblllee u HAaMMEHbIIIEE 3HAUCHHE
byHKIUN
51 | Kombunaropuka
52 | KomOunaTopuka
53 | Teopus BeposTHOCTEH U CTaTUCTHKA http://www.fipi.ru/
54 | CBolicTBa BepOSTHOCTEH
55 | KomOuHaTopHOE MpaBMII0O YMHOXKEHUSI.
Penrtenue 3amau
56 | Pemenne 3a1a4 1o Te0pum BEPOSATPHOCTEN http://www.alleng.ru/

57
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3anauu Ha peleHne TPEYroJbHUKOB.

58 | 3amayu BeIYKCIEHUE IUIOMAIEH INIOCKUX http://www.alleng.ru/
buryp.
59 | 3amaum Ha pemeHue TPEyroJbHUKOB,
BBIUMCJICHHE TIOMIAACH IIOCKUX (QUTYD.
60 | [lmanuMeTpuyecKue 3aa91 MOBBIIICHHON http://www.fipi.ru/
CII0KHOCTH
61 | [lmanuMeTpuyecKue 3aa9y MOBBIIICHHON http://www.alleng.ru/
CII0KHOCTH
62 | B3aumHoOe monoKeHne NpsSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE
63 | MHOrOrpaHHUKH http://www.alleng.ru/
64 | MHOrorpaHHHKH
65 [Tnomanu 1 00BEEMBI http://www.fipi.ru/
66 | ITnomanu u 0OBEMBI http://www.alleng.ru/
67 Pemenue 3amay

68

Hmozcosoe 3anamue
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OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

10.

11.

12.

13.

Bunenkun H. f., [lubacos JI. II., Illubacosa 3. ®. 3a crpanunamMu y4eOHHKA
MaremaTuku. Apudmeruka. Anredpa. [locodue mist yaammxest 10—11 kimaccoB. —
M.: IIpocBemenne, 2004 u nociaeayomne U31aHUS.

Bunenkun H. f., [lu6acos JI. II., IllubacoBa 3. ®. 3a cTpanuniammu ydeOHHKA
MaremaTuku. ['eomerpus. CTapuHHble W 3aHUMAaTtelbHbIe 3anauu. [locoOue mis
yuamuxcsi 10—11 kmaccoB. — M.: Ilpocsemienue, 2004 u nocienyromue u3gaHus.
Kadsapos A. XK. Marematuka. [Ipodunsaeiii ypoBeHs. Kaura s yuamuxcs 10—
11 xmaccoB o6mieoOpa3oBaTenbHbIX yupexaeHuid. — M.: Ilpocsenienue, 2004 u
MOCJIEYIOIINE U3JaHusl.

3aitnie B.B., Erepes B.K., CxanaBu M.W. COopHHK 3a71a4 MO MaTEeMaTUKE IS
nocrynaromux B By3bl. — M.: ACT, 2013 1.

3uB b. I'., Melnep B. M., baxauckuit A. I'. 3agaun o reomerpun. 7-11 kmaccer.
[Tocobue nns ywamuxcsa oOIIeoO0pa3oBaTeNbHBIX  OpraHuzanui. — M.:
[Ipoceemenne, 2004 1 nocneayromme U3aaHus.

Kapues C.B., YUupckuit B.I'. u ap. Metonpl pemieHust 3agad mo anredpe or
MPOCTBIX O CAMBIX CIOXHBIX. - M.: Dk3ameH, 2009.

Hukonbsckuii C. M. Anrebpa u Hayana MareMatuueckoro ananuza. 10-11 kmaccsl.
[Tocobue nns ywammxcs 00I1Ie00pa3oBaTEIbHBIX YyUupexAeHUN. (DJIEKTUBHBIC
Kypcsl). — M.: [Ipocsemienne, 2007 1 nocneayomue u3aaHus.

[Tapeirun U. ®. Marematuka. Pemenue 3agau. 10 kinacc. (IlpodunbHas mkona). —
M.: IIpocgemenne, 2004 u nocneayromye u3gaHusl.

[Mapeirun . ®., Tonybe B. M. Marematuka. Pemenne 3amau. 11 kiacc.
(ITpodunpuas mkona). — M.: [lpoceemenue, 2004 1 mocnenyronme n3IaHus.
[lIn6acor JL.II. ITocobue mns yuamnuxcs 10-11 kmaccoB Teopusi BEpOSATHOCTEH.
Marematrnyeckuii aHanu3. 3a cTpaHullaMu yueOHHKa mMaTtemaTuku. [Ipocsenienue
2008 wu mocneayroure N31aHusl.

FO36ameB A. B. CpoiicTBa reoMeTpruuecKux QUIryp — KIIO4Y K PEUICHUIO JHOOBIX
3amauy mno tuiaHumerpun. Ilocobue s ywamumxcs 9—I11 kmaccoB. — M.:
[Tpoceemienne, 2004 u nocneayromuye U3gaHus.

Tonpko 1Sl yyalmxcsi, OCBaMBAIOUIUX MPOrpaMMy IO MaTeMaTHUKe Ha 0a30BOM
YPOBHE

EID 2014. MATEMATUKA.BA30BBIM U TTIPO®UIILHBIN. 30 Bapuantos
TUIOBBIX TecTOBbIX 3amanuii u 800 3amanuii wactu 2(C). / mom pex. A.JL
Cemenona, 1.B. Smenko

EI'D: 3000 3amgau c oTBeTaMu mo matemaTtuke. Bee 3amanus rpynmsl B. / o pen.
Cemenona A.JI., Smenko U.B. — M.: Ok3amen, 2014.


http://www.wwww4.com/w3426/643316.htm
http://www.examen.biz/serii.html?addfield1=%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90.%D0%9B.+%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%2C+%D0%98.%D0%92.+%D0%AF%D1%89%D0%B5%D0%BD%D0%BA%D0%BE&filter=1
http://www.examen.biz/serii.html?addfield1=%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%90.%D0%9B.+%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%2C+%D0%98.%D0%92.+%D0%AF%D1%89%D0%B5%D0%BD%D0%BA%D0%BE&filter=1
http://www.examen.biz/ege_3000_zadach_s_otvetami_po_matematike_vse_zadaniya_gruppy_v_bolee_3000_zadanij_zadaniya_v1_v14_vse_prototipy_otvety.htm
http://www.examen.biz/serii.html?addfield1=%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0+%D0%90.%D0%9B.%2C+%D0%AF%D1%89%D0%B5%D0%BD%D0%BA%D0%BE+%D0%98.%D0%92.&filter=1
http://www.examen.biz/serii.html?addfield1=%D0%9F%D0%BE%D0%B4+%D1%80%D0%B5%D0%B4.+%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0+%D0%90.%D0%9B.%2C+%D0%AF%D1%89%D0%B5%D0%BD%D0%BA%D0%BE+%D0%98.%D0%92.&filter=1

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Anrebpa. YueOHoe mocoOue s ydamuxcs 8 Kiacca ¢ yriayoJIeHHbIM U3y4eHUEM
marematuku noa pena. H.5. Bunenkuna. — M.: [Ipocsenienue, 2013.
2. Anrebpa. YueGHoe nocobue /it yyamuxcs 9 kiacca ¢ yriyOJaeHHbIM U3yYEeHUEM

matemaTuku nof pea. H.S1. Bunenkuna. — M.: Ilpocsemenne, 2013.

3. Bunenkun H.JI. Anre6pa u Hayana ananusza. YueOnuk s 10 ki1. ¢ yriyOa€HHbIM
n3ydyeHruem Kypca marematuku. - M.: [Ipocsemenue, 2013.

4, Bunenkun H.JI. Anre6pa u Hayana aHanuza. YueOuuk s 11 ki1 ¢ yrimyOaéHHbIM
u3y4eHueM Kypca marematuku. - M.: [IpocBemenue, 2011,

5. Breicoukuit U.P., I'ymuna J.JI. u ap. (mox penmakmueir A.JI. CemenoBa u U.B.
Amenko). EI'D. Maremaruka. YHUBepcaabHbIE MaTepUaIbl JIJIs MTOATOTOBKH yYaIluXcCsl.
«nTennexr-uentp), 2013.

6. I'opnun P.K. EI'D 2011. Maremaruka. 3agaua C 4. - M.: MITHMO, 2011, 2010.

1. EI'D 2014. Marematuka. 3000 3amanuii yactu B ¢ orBeramu. Ilox pexn. Amenko
N.B., Ceménona A.JI. u np. — M.: M3narenbcTBO «IK3amen», 2014,

8. EI'D 2014. Maremaruka. 3agadya B2. PaGouas terpaap. Ilocumenbckas M.A.,
[Tocunensckuii C.E. (mox pea. Cemenona A.JI., Smenko U.B.) M.: MITHMO, 2014.

9. EI'D 2014. Maremaruka. 3agaya B4. Ilmanumerpus: yribl u jiuHbl. Pabouas
terpaab. CmupHoB B.A. (mog penakmueit A.JI.CemenoBa u 1.B.Amenko). — MITHMO,
2014.

10. EI'D 2014. Maremaruka. 3agada B1. PaGouas terpans. [lxoms 1. O. / Ilox pen.
A. JI. CemenoBa u 1.B.fmenko. — M.: MIITHMO, 2014.

11. EI'D 2014. Marematuka. 3agada B5. 3amaun Ha Haummydmuii BeIOOp. PaGouas
terpanb. Beicoukuit U.P. — MITHMO, 2014.

12.  EpmoBa A.Il. Tomo6oponpko B.B. VYcraas reomerpusi. 10-11 xmaccel. M.:
NJIEKCA, 2010.

13. EpmoBa A.Il. T'omoGoponpko B.B. Anrebpa w mauama amammza. 10-11 ki
CamocrosiTenbHbIe U KOHTPOJbHBIE paboThl. M.: Miekca, 2011.

14. 3uB B.I'. 3agaun no anreOpe u Hauvana aHanu3a. - CII6.: Mup u cembs, cepus
Maructp, 2000.

15. 3uB B.I'. Crepeomerpus. Ycruoie 3amaun. 10-11 kmaccer. CII6.: YePo-na-Hese,
2004.

16. 3uB b.I'. Ypoku nosropenus.- CI116: Mup u cembs, cepust Maructp, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET



Briconkuii U. P. Bonpockl 1 0TBETHI. Aninensus.

http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r

2. I'ymun 1.J1. Mansimes A.B. EI'D 2010.Maremartuka. 3agada B 10.
http://www.alleng.ru/d/math/math443.htm

3. lllecrakoB C.A., I'ymun JI.J{. EI'D 2010.MaTtemaruxa.
http://booki.ucoz.ru/load/abiturientu/matematika/egeh 2011 matematika zadacha
b12 rabochaja tetrad shestakov s a gushhin d d/11-1-0-104

4. KopsanoB A.T'.. Maremaruka. EI'D 2010. 3aganus tuna C1-CS. Metos! pemieHus.
http://www.alleng.ru/d/math/math468.htm

5. Kadspos A.XK.. Maremaruka. EI'D. Pemenue 3amgau yposus C 3.
http://www.alleng.ru/d/math/math451.htm

6. I'nazkoB FO.A., Kopemkosa T.A. Marematuka. EI'D. Metonuueckoe nocodue st
noaroToBku. 11 kmacc. COOpHUK 3aaHUM.

http://www.seklib.ru/ege-matematika/posobiy-eqe/161-posobie-ege-glazkov.html

7. Kouarun B.B., Kouaruna M.H.. Matematuka. EI'D 2010. Coopnuk 3aganuiil 1 kiacc.
COOpHUK 3aJIaHUM.

http://www.alleng.ru/d/math/math427.htm

9. Mopakosuu A.I'., 'mu30ypr B.U., JlaBpentseBa H.1O. EI'D.Martemartuka.llomabrit
cripaBoYHUK. Teopust v mpaKTUKa.

http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html

10. JIsicenko @.®., Kynadbyxosa C.1O. EI'D.YuebHO-MeTOAMYECKUIT KOMITJIEKC 2
Marematuka.llogroroska k EI'D".Penreonuk.Maremaruka.

http://www.alleng.ru/d/math/math574.htm

12. JIpicenko ®@.D. MatemaTtuka. TemaTuueckue TeCThl.l €OMeTpus, TEKCTOBBIE 3a/1a4H.

http://www.alleng.ru/d/math/math450.htm

13. BnacoBa A.Il., EBceeBa H.B. Maremartuka. 50 TUIIOBBIX BApUAHTOB
AK3aMEHAIMOHHBIX PaboT A moaAroToBku k EI'D.

http://www.ast.ru/author/195966/14. OtkpsiTeiii 6aHk 3agau EI'D: http://mathege.ru
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