MyHununajgbLHoe 0101KeTHOE 0011e00pa3oBaTe/ibHOE YUPeKIeHUe
«Cpennsisi 00meo0pasoBarejibHast MK0JIa Ne2 uMeHM AHTOHUHBbI UBaHOBHBI
HUcaeBoin»

Pabouast nporpamma
3JIEKTHBHOI'0 Kypca
«Cucrema noarorosku k EI'9 o matemaTnke»
no ajeedope u Havaaam avaiusza oas 11 b, B knacca
Ha 2023 - 2024 y4yeOHbBI 10/

KOJIMYeCTBO 4acoB 3a roja 34, B Heaeaw - [ uac
MeTouYecKoe 00beIUHEHHEe YUUTeeld vamemamuru, puzuxu u
unopmamuxu
yuuredab _ Kyuuna Jlapuca Bacuivesna




INPOI'PAMMA
Cucrema noarorosku k EI'D mo maremaruke.

IHosicHuTeNLHAA 3aNIUCKA
[Iporpamma 37I€KTHBHOTO Kypca COCTaBJICHa Ha OCHOBE (eepallbHOr0 KOMITOHEHTA

rOCyJIapCTBEHHOI'O CTaHJapTa CpeAHero (MoJHOro) olumiero ooOpazoBaHus, TpeOOBaHUI K
EI'D. DnexTuBHBIN Kypc OCTPOEH C ONOPOV HA 3HAHMS U YMEHUS, MOJIy4aEMbIE YUAITUMHUCS

IIpHU N3YYCHUU MATCMAaTHUKH B CTapmeﬁ IIIKOJIC.

Marepuan gaHHOTO Kypca COAEPKUT HECTAHJIAPTHBIE METOJIbI, KOTOPHIE MO3BOJIIOT

0onee 3QheKTUBHO periaTh pa3IMdHbIC 3aa4H.

K HecTanmapTHBIM 3a1a4aM TPAAWIIMOHHO OTHOCATCS 3a7a4M, KOTOPBIC BBIICISIOTCS
HEOOBIYHOW (OPMYITUPOBKOM, a TAaKKe 3a/auu, JJIsl PEHICHUs] KOTOPBIX TPEOYIOTCS YMEHHUS
HECTAaHJAPTHO MBICIIHTh, TEPEHOCUTh W3BECTHBIC METOJbI PEIICHUS B HEIMPHUBBIYHBIC

CUTyaluu, IIPOABJIATE HAXOAYNBOCTD U COO6pa3HTeJ'H)HOCTI>.

Hecranpaptaeie 3agauu  CIOCOOCTBYIOT Pa3BUTHUIO  JIOTUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOM  MHTYUIIMH,  TBOPYECKUX  CIIOCOOHOCTEH,  MPUBUBAIOT  HAaBBIKU

UCCJIEeI0BATENBCKON PabOTHI.

Hapsiny ¢ ocHOBHOUW 3amaueii oOydeHHs] MAaTeMaTHKE — OOECIEYeHHE MPOYHOTO U
CO3HATEIBHOTO OBJIAJICHUS YYAIIUMHUCA CHUCTEMOM MATEMAaTUYECKUM 3HAHUKA W YMEHUU —
JAHHBIM DJIEKTUBHBIM Kypc mpeaycMmaTpuBaeT (OpMHpPOBAHHWE YCTOWMYMBOTO HMHTEpeca K

MPEIMETY, pa3BUTHE MATEMAaTUYECKUX CITIOCOOHOCTEH. MaTEeMAaTUKOM.

[IporpamMma »3JIEKTMBHOIO Kypca IMpearoyiaraeT H3y4eHHE TEOpUh U OTpabOTKY
PaKTUYECKUX HABBIKOB 0 paccMaTpHUBAeMbIM BOMNpocaM U paccuuTad Ha 34 yaca (1 yac B

HEJIEJII0 B TEUCHHE Y4eOHOI0 rojia).



ean 3JIEKTUBHOIO Kypca:

e yrayOJeHue Kypca areOpbl M Hadan aHanusa 11 kiacca;

® U3y4YEHHE COBPEMEHHBIX HECTAaHAAPTHBIX METOJOB PELICHUS B COOTBETCTBUHU C
OpOrpaMMoOM Uil MOCTYHNAIOUIMX B BY3bl U TPEOOBAHUSMH, NPEABIBISIEMBIMU K
BBIITYCKHHKAM Ha €TUHOM TOCyIapCTBEHHOM HK3aMEHE;

® Da3BUTUE  JIOTUYECKOTO  MBIIUIEHHUS,  HPOCTPAHCTBEHHOTO  BOOOpa)KEHMUS,
QITOPUTMUYECKON KYJbTYPBI;

® OBJIaJICHUC MATEMAaTUYCCKUMHU 3HAHUSMU U YMEHHUSAMH, HEOOXOJUMBIMU B
MOBCEHEBHOM JKH3HM;

® BOCHHUTAHUE CPEJCTBAMH MAaTEMAaTUKU KYJbTYpbl JUYHOCTH, 3HAKOMCTBO C UCTOpHUEN
pa3BUTUSL MAaTEMATUKH, BOJIIOLIMENH MaTeMaTUYECKUX UAEH, TOHUMaHUs 3HAUUMOCTH

MaTeMaTUKH J1J11 OOIIECTBEHHOTO IIporpecca.

3agaum 3J1€eKTHBHOIO Kypca:

® [IOBBIIICHHE MAaTEMaTUYECKOM TMOATOTOBKH YYallUuXCs, OBJAJCHUE 3HAHUAMH U
YMEHUSIMH B O00bEME, HEOOXOJUMOM i YCHEIIHOM CAauyd SK3aMEHOB U
NPOAODKEHUS MaTeMaTHUeCKOro o0pa3oBaHus;

® cucTeMaTHh3alusi HECTaHJAPTHBIX METOJOB TIPU PEIIEHHWH TEKCTOBBIX 3ajad,
npeoOpa3oBaHUM TPUTOHOMETPUYECKUX BBIPAKEHHM, pEIIEHWE YpaBHEHUU H
HEPABEHCTB, colepKalulux  oOpaTHble  TPUTOHOMETPUYECKHE byHKIMH,
MoKa3aTesbHbIE U Jorapupmuueckue QyHKINH;

® peElIeHHE KOMIUIEKCHBIX 3a/1ay, CBSI3AHHBIX C MOCTPOCHHEM TpaduKOB (YHKUHMA U
(Guryp, BbIYUCICHUEM NIEPUMETPOB U IJIOLIAAEH MOCTPOCHHBIX (UTYP.

OcHoBHOE conepkanue — 34 .
Pe3yabTarhl 00y4eHust

B pe3ynbprare W3ydyeHUs TAHHOTO 3JIEKTUBHOTO Kypca ydalludecs NOJDKHBI YMETh
pemarh 3aJaud MO pa3IMYHBIM TEeMaM Kypca ajreOpbl M Haudajd aHalii3a, HCIOIb3Ys

CTaHAAPTHBIC 1 HECTAHAAPTHBIC MCTOALI U ITIPUEMBbI:

® yMETh HCIOJIb30BaTh CBOWCTBA (PYHKIIMHA IS PEIICHUS HECTaHIAPTHBIX



TPUTOHOMETPUYECKUX YPaBHEHUH;

® YCBOUTH AITOPUTMBI PEIICHUS TEKCTOBBIX 3a7a4 PA3IMYHOTO COACPIKAHUS; 3aKPETUTh
YMEHHSI B PEUICHUH PAIlHOHATBHBIX YPABHEHHUM U UX CHUCTEM;

® HMETh YETKOE MPEJCTAaBICHHE O TEMax 3a/1ad €AMHOTO IoCyIapCTBEHHOIO dK3aMeHa,
00 OCHOBHBIX METO/IaX UX PEIICHUS;

® TPUOOPECTH OMBIT B MOCTPOCHUH TpaduKoB QYHKIUH, a Takke GUryp, 3aJaHHBIX Ha
KOOPJMHATHOM MJIOCKOCTH YPAaBHEHUSIMU U HEPABEHCTBAMU;

e pemiaTh 3agadd C THapaMeTpamH, COJEpKaIlllMMH TPUTOHOMETpUYecKHe, oOpaTHBIC

TPUTOHOMETPUUECKHE, MOKA3ATEIbHYI0, TOTApU(PMHUUECKYIO QYHKIIUU.

Y4eOHO- TEeMATHYECKHUH MJIAH

Konunuec Jara
No ®opma
HanmenoBanue pas3aenoB Tem TBO
n/m KOHTPOJIS
JacoB
| TexkcTOBBIE 321a4YM M TEXHHKA HX o
pelieHusl.
Knaccudukanuys u MeToabl peleHus Texkymmin 1 Hen
1. 1
TEKCTOBBIX 3ajJa4. 3aJ1a4d Ha JBMKCHUE. KOHTPOJIb
CamoorieHka 2 Hen
2. 3agaun Ha COBMECTHYIO padoTy. 1
ydalmxcst
3 3ajauy Ha MPOIICHTHI. PetituHrosas 3 Hen
. 1
3aga4un 5KOHOMUYECKOTO COJICPKAHUS. OlLICHKa
CoOecenoBanue 4 gen
4, 3a1aun Ha YMCIIOBEIE 3aBUCUMOCTH. 1
C y4YalllUMHUCHL.
3aauM aHAUTUTUYECKOTO COJIepKAHUS Tect 5 Hen
5. 1
(Ha cMecH, CILUIaBbl, PACTBOPHI).




[Ipe3enTanus 6 Hex
CaMOCTOSITEIIbHO
6. HecrangapTHble TEKCTOBBIE 3a]aUH.
BBIOPaAHHOTO
penieHus
3agauu, B KOTOPBIX YUCIIO IIpesentanus 7 -8 Hexn
7. HEWU3BECTHBIX peleHuns
OoJIbIIIEe YnCia YPABHEHHM.
3agaun, B KOTOPBIX TpeOyeTcs HATH Tecr 9 Hen
8. | wHaumbornblliee 1 HAMMEHbIIEE 3HAUCHUS
HEKOTOPOI'O BBIPAKCHMUS.
IIpeoOpa3zoBanue
1. TPUTOHOMETPHYECKUX
BbIPAKEHUM.
IIpeoOpazoBanue Texymmii 10 Hen
. TPUTOHOMETPHUYECKUX BBIPAKEHUH C KOHTPOJIb
' IOMOILBIO OCHOBHBIX
TPUTOHOMETPUYECKUX (HOPMYII.
BrruncieHnue 3Ha4eHUN BBIPAXKEHUN, CamoolieHka 11 Hen
2. coJiep KallluX TPUTOHOMETPUUYECKUE y4Yaluxcs
(GyHKUIHU.
IIpeo6pazoBanme Tect 12 Hen
3. TPUTOHOMETPUUECKUX BBIPAKEHUI
HECTaHJAAPTHBIMU METO/IAMH.
I
DOyHKUMU ¥ rPpaQUKH.
[TocTpoenue rpadgukoB pyHKIM O3 CamooneHka u 13 Hen
ITOMOILY [TPOU3BOAHOM. OLICHKA y4aluXxcs
1. Apudmernueckue onepanuu Haj
rpadukaMu QyHKIHI: CIOXKEHUE U
YMHOKEHHE TpauKOB.
2. [TocTpoenue rpadukoB GyHKIUMH, [Ipe3enTanus 14 Hen




coacpiKalux MOAYJb U1K HECKOJIBKO

MOJIYJIEH.
[TocTpoenune rpadKOB CIOKHBIX IIpesenranus 15 Hen
GbyHKIUH.
[IpeobpazoBanue rpad@uKoB PyHKIIHA. [Tpe3enTanus 16 Hen
HccnenoBanue QpyHKunii o rpaduky.
OOpaTHble TPUTOHOMETPUYECKHUE
bynkuun.
OOpaTHbIE TPUTOHOMETPUUYECKHUE Texymmi 17 ven
Gyukunu. OyHkus y=arcsinx; y KOHTPOJIb
=arcosx; y= arctg x; y= arcctg x.
['pacduku u cBoiicTBa.
Brruncienue 3HaueHu CamooreHka 18 HE
TPUTOHOMETPUUECKUX (DYHKIUN U yqammxcst
00paTHBIX TPUTOHOMETPUUECKUX.
Jloka3aTenbCTBO TOXKIECTB, Texkymuit 19 HEn
COJIepIKaIIUX KOHTPOJIb
oOpaTHbIE TPUTOHOMETPUUECKUE
byHKINN.
YpaBHEHUS 1 HEPABEHCTBA, Peittunroas 20 Hex
coJiepaKalme CaMOCTOSITENIbHAS
o0paTHbIC TPUTOHOMETPUUECKHUE paboTta
(GyHKUIHU.
[TocTtpoeHue rpadgukoB. [Ipe3enTanus 21 "Hen
Pemienue HecTaHAaPTHBIX
TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB.
Pemenue ypaBHEHMi1, OCHOBaHHOE Ha CobecenoBanue ¢ 22 Hep
00J1acTu ornpeeIeHUs] BXOIAIIUX B y4aIIMMHUCS
ypaBHEeHHE (QYHKIIUH.
Hcnons3oBanue 00JIacTH 3HAYEHUI, [Ipe3enTanus 23 "Hen




OI'paHUYCHHOCTHU CMHYCAa U KOCHUHYCa AJIAd
peIICHUA TPUI'OHOMCTPHYICCKUX

YPaBHEHUM.

TpuronomeTprudeckue ypaBHEHHUS,
coziepkaiiue 0oyee 0JJHOTO

HEU3BCCTHOTIO.

TecrtoBas pabota

24 uen

Tpuronomerpruyeckue ypaBHEHUs

C MOJIYJIEM.

TecrtoBas pabota

25 Hen

TpUroHOMETpUYECKUE yPaBHEHHUS

C IapaMeTpoM.

Camool1IeHKa

26 - 29 Henn

Pemrenue noka3zarejbHbIX U
JorapupmMuyecKuX ypaBHeHUN U

HEepaBEeHCTB.

Hcmonb3oBaHue CBOMCTB
MOKa3aTeIbHON 1 JJoTapu(PMUUIECKUX

(GyHKUMNA IPU PELLIEHUH 3a]1ay.

CobecenoBaHue ¢

YHallluMHUCA

30 Hen

Pemenne nokasarenbHbIX YpaBHEHHM

N HCPABCHCTB PA3JINYHBIMHA MCTOJAaMMU.

Tect

31 Hen

Peenune norapupmuyeckux
YPaBHEHUI Y HEPABEHCTB PA3JIMYHBIMU

METOaMH.

Tect

32 Hen

Peenune norapupmuyeckux
YPaBHEHUI U HEPABEHCTB,
MOKAa3aTeJIbHbIX YPaBHEHUN U HEPABEHCTB

C MapameTpoM.

CobecenoBaHue ¢

YJallluMHUCA

33 Hen

Penienne TecTOB MOBBIIIIEHHON

CJIOKHOCTH

CamoolieHKa

34 Hen




Conepsxkanue nporpamMmsl.
Tema Nel
TexkcToBBIC 321241 M TEXHUKA UX perueHus (9 4.)

Knaccudukanus u MeToAbl pemieHHs TEKCTOBBIX 3a/lad. 3ajladyd Ha JIBH)KCHHE
(TpstMOJIMHENHOE JABUKEHUE B OJIHOM HAIMPABJICHUU U HABCTPEUy APYT IPYTY, ABUKEHHE MO
peKe, IBMKEHUE M0 OKPY>KHOCTH). 3aJaur Ha paboTy, B TOM YHCJIE Ha COBMECTHYIO paloTy.
3agauv Ha TPOILICHTHI, B TOM YHUCJIE SKOHOMHYECKOIO COJACpKaHMs. 3aJayd Ha YHUCIIOBBIC
3aBUCUMOCTH. 3aJa4d Ha CMECH, CIUIaBbl, pacTBOphl. HecTanmgapTHbie TEKCTOBBIE 3ajayM.

3azxaq1/1, B KOTOPBIX YHCJIO HCU3BCCTHBIX OoJIbIIIe YKcIa ypaBHeHI/If/'I. Baﬂ;a‘{H, peuiacMbBIC C

IIOMOIIbO HCPABCHCTB. 33,[[3‘{1/1, B KOTOPBIX Tp€6yeTCH HaWTH HaWOOJIbIIICEe T HAaWMCHbIIIEE

3HA4YCHUA BBIPAXKCHUAA.

Tema Ne 2
IIpeoOpa3zoBanue TPUTOHOMETPUUYECKHUX BbIpaxkeHui (3 4.)

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C TOMOIIBIO OCHOBHBIX
TPUTOHOMETPpUUECKUX  (popMys. BbluucieHwe 3HAYEHUH BBIPAKEHUN, COAEpKALIUX
TpuronoMerpuueckue ¢yHkuuu. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUN

HCCTaHAaPTHBIMH MCTOJaMMU.

Tema Ne 3

DOyHkuuu ¥ rpaguxu (44.)



[Toctpoenne rpauKOB TPUTOHOMETPUYECKUX GYHKIMH W UX mpeoOpa3oBaHHE.
Oneparuu Han rpadukamu (QYHKIHMI: CIOKEHHEe W yMHOXeHue rpadukoB. [locTpoenue
rpadukoB (QYyHKIUH, KOTOpBIE 3aMalOTCS AHAIUTUYCCKHM BBIPAKEHUEM, COJCPKAIUM
MOJIYJIb WJIM HECKOJbko Momyned. IlocTpoeHne rpaduKOB CHOXKHBIX  (DYHKIIHH.
[IpeobpaszoBanue rpadukoB Gpynkumii. MccnenoBanue Qynkuuu no rpadpuky. M3o0paxenue
Ha KOOPAMHATHON TUIOCKOCTH (UTyp, 3aJaHHBIX YpaBHCHHSIMH, HEPaBEHCTBAMH M WX

CHUCTCMaMU.

Tema Ne 4
OoOpaTtHbie TpUroHoMeTpudeckue GyHkuuu (5 4.)

OOpatHble TpuroHomerpuyeckue @yHkuuu. IloctpoeHne u  mnpeoOpa3oBaHue
rpauKkoB  OOpaTHBIX  TPUTOHOMETPUYECKUX  (YyHKUMWA.  Bbluucnenwe  3HayeHU
TPUTOHOMETPUUYECKUX (PYHKIMH OT OOpaTHBIX TPUTOHOMETPUUECKHX M, HA00OpOT.
[IpeoOpa3oBaHue BBIpAXEHUN M JI0KA3aTEIbCTBO TOXKJIECTB, COJEpKalIMX OOpaTHbIE
TpuroHomerpuueckue GyHkuuu. IlocTtpoenue rpadukoB. YpaBHEHUS U HEPABEHCTBA,

coJiepKarire oOpaTHble TPUTOHOMETPUUYECKHE (PYHKITUU.

Tema Ne 5
PenieHne HeCTAHIAPTHBIX TPUTOHOMETPUYECKHX YPABHEHUH U HepaBeHCTB (84.)

[Ipumenenue CcBOWCTB (YHKIMM ¥ YHCIOBBIX HEPABEHCTB TMPU  PEIICHUH
TPUTOHOMETPUUECKUX YypaBHeHuW. PelmieHue ypaBHEHHs, OCHOBaHHOE Ha 00JacTu

onpeereHUs] BXOIAIUX B HETO (DYHKIIHIMA.

Hcnonbs3oBanne 001acTH 3HAYEHUM, OTPAHUYEHHOCTH, YETHOCTH WJIIM HEUYETHOCTH
¢bynkuuid. OlieHKa BBIPAKEHUN C MOMOIIbI0 HEPABEHCTB. TPUTOHOMETPUYECKUE YPABHEHMS,
coJieprkaliie 06osee 0JHOT0 HEM3BECTHOrO. TpUrOHOMETpHUUECKE YpaBHEHUS! U HEPABEHCTBA

C MOJIyJIEM U ITapaMETPOM.
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Tema Ne 6
Pemienue nokasarebHbIX M JJorapupMuyecKux ypaBHeHU U HepaBeHCTB (64.)

Hcnonp30BaHne CBOWCTB TMOKa3aTENbHBIX U JIOTApUPMUUYECKUX (PYHKIHMA TpU
pemieHnn 3amad. PemeHue 1MOKa3aTeNbHBIX YPAaBHEHMHM M HEPABEHCTB  PA3JIUYHBIMHU
Meronamu.  IIpeoOpazoBanue  BbIpakeHU#, conaepxammx  Jorapudmbel.  Permienue
jJorapu(pMUUECKUX YpaBHEHUH ¥ HEPABEHCTB pa3IMYHBIMM MeToAaMu. Pernenue

JorapuMUYECKHUX U TIOKA3aTeNbHbIX YPABHEHUN C MapaMeTPOM.

TemaTuka TBOPYECCKHUX, pe(l)epaTl/IBHLIX, HAYYHO-UCCJIEA0BATC/IIBCKUX, IIPOCKTHBIX

padoT yyamuxcs

1. HUctopuueckas cripaBka o TpuroHoMerpun. O6paTHasi TPUTOHOMETPHSI.

2. OyHKIUU B IPUPOJIC U TEXHUKE.

3. YpaBHEHHsS M HEPABEHCTBA CMEIIAHHOW THUIIA, COJAEpXKAIIUE TPUTOHOMETPUUECKUE
¢ynkuuu (mo marepuanam EI'D, yactu B,C).

4. HectanmapTHble ypaBHEHHUSI M HEPABEHCTBA, COJIEpPKAIUE€ TPUTOHOMETPUUYECKUE
GyHKUIHUU.

5. HecranmapTHbie TEKCTOBBIC 3aJa4H.

6. Ucropus norapudmoB 1 uxX mpuMEHEHUE

7. TpuroHomeTpudecKue ypaBHEHHs M HEPABEHCTBA C TAPAMETPOM.

8. U3 ucropuu nmokazaTelbHON U JOrapuPMUIECKON QyHKITUH.

9. JlorapupmMuueckue ypaBHEHHUS C TapaMETPOM.

10.JIorapudmbl 1 My3bIKa.



11

JIUTEPATYPA

Jlumepamypa 015 yyumens.

1.

B.JI. Harsranos, JI.M. Jlyxunna. Mertoapl pelieHus 3amad ¢ napameTrpamu. —

HznatrensctBo MI'Y, 2019 1.

E. . Kynanun, C.H. ®enun. 5000 KOHKYpCHBIX 3a7ay MO MaremaTuke. — MocCKBa,
2019r.
B.I'. Maxpos, B.H. Maxposa. HoBsli1 penetutop no maremaruke. — PocroB-Ha-

Hony: ®enukc, 2022 r.

A.M. Turapenko. ®opcupoBaHHBIA KypC NOATOTOBKH K DK3aMEHY II0 MaTEMAaTHKE.
IIpakTukym. — Mocksa, 2015 r.

10. I'.B. Hopodees, E.A. Cenosa, C.A. lllectakos. EI'D. Marematuka. — Mockaa:
Okcemo, 2016 T.

[L.W. T'opumrreitn, A.I'. Mepsnsik u ap. [logBoanbie pudbl KOHKYPCHOTO 3K3aMeHa o
matematuke. — Kuen, 1994 r.

A.IL T'opsiueB, C.A. I'pumnz u gp. COOpHUK KOHKYPCHBIX U OJIMMIMAAHBIX 3a/1a4
1mo Mmarematuke. — M., 2015 r.

CB. Kpagues, FO.H. MaxkapoB u ap. Metoabl perieHus 3aaad no aiareope. Mocksa,
2016 T.

M.K. IloranoB, C.H. Onexnuk, FHO.B. Hecrtepenko, KonkypcHble 3amaum 1Mo

mareMatuke. — MockBa: Hayka, 2019 r.
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Jlumepamypa o1 yuawuxcs.

1. B.I'. Maxpos, B.H. Maxposa. HoBslli penterutrop no maremaruke. — PoctoB-Ha-/loHy:
®denukce, 2022 .

2.A.M. Tutapenko. PopcupOBaHHBIN KypC OATOTOBKH K 3K3aMEHY 110 MATEMAaTHKE.
[IpakTukym. — Mocksa, 2015 r.

3. Marematuka: CnpaBounsie Matepuainbl: Kaura miig yuamuxcs.-M.: [Ipocsemenne, 2019

4 .3a1a4yv MUCHMEHHOIO 3K3aMEHA [0 MAaTEMATUKE 3a KypC CPEAHEN IIKOJbL: YCIOBUS U
pemenus. Beim.3/ Ast.JI.W.3BaBuy, JI.A. llnanounuk.- M.:lllkona- IIpecc, 1994

5. l'opumreiin 11.U., ITonouckuit B.b., Axup M.C.

3amauu ¢ mapameTpamu. 3-e u3gaHue, TONOJHEHHOE U niepepaboTtannoe. — M.: Unekca,
XapwkoB: ['umuazus, 2022

6. Equnblii rocyjapcTBeHHBIN 9k3aMeH: Matematuka: ¢0.3ananuit/ [J1.O.[denuniena,
I".K.be3pykosa, E.M.boituenko u np.]. — M.: [Ipocsemienue, 2023

7. BapuaHTbl €AMHOTO TOCYJAPCTBEHHOI'O IK3aMEHA.

8. e b.M. u np.

Jupaktuyeckue Matepuaisl 1o anredpe n HayasaMm aHanuza Juis 10 kinacca/b.M./Brnes,
C.M.Caaksn, C.1.1IBapudypa.— M.: IIpocsemnienue, 2023

9. sneB b.M. u ap.

JupakTuyeckue Matepuaisl 1o ajnredpe u HavasiaMm aHanuza Juis 11 knacca/b.M.UBnes,

C.M.Caaksn, C.W.1IBapudypa. — 2-e uza. — M.: [Ipoceemenne, 2023



13

Ipuioxenue.
«HecTranaaprabie MeTOAbI pellICHUs

YPABHEHUIl 1 HEPABEHCTB)

IIpu pemienny ypaBHEHHI W HEPABEHCTB B MATEMATHKE UCTOJB3YIOTCA CTAHAAPTHBIC
CIOCOOBI pEIEHUS U OTIMYHBIE OT HUX — HECTaHAAPTHBIE.

Haunboiee TpaAMIIMOHHBIN CIOCOO pELIEHUsI COCTOUT B TOM, UYTO C IIOMOIIbIO CTaHAAPTHBIX
IPUEMOB: PACKPBITUE CKOOOK, MMPUBEICHUE MTOAOOHBIX YWIEHOB, OCBOOOXKACHUE OT
3HAMEHATeJsl, BO3BE/ICHUE B HATYPAJIbHYIO CTENIEHb 00E€UX YacTeil ypaBHEHMUsI, pa3iokKeHHUE
Ha MHO>KMTEJIM, BBEJICHUE BCIIOMOTATEJIbHBIX HEU3BECTHBIX U T.J., PEIICHUE TaHHOTO
YPaBHEHUS CBOAMUTCS K PELICHUIO 3JIEMEHTAPHOTO.

B npencraBieHHOM Matepuane npu pelieHN YpaBHEHUN U HEPABEHCTB HUCIIOJIb3YIOTCS
MPUEMbI U METO/Ibl KaK CTaHJAAPTHBIC, TAK M OTJIMYHbBIC OT HUX: BBEJICHUE (DYHKIIHIA,
UCITIOJIb30BAaHUE 00JIACTH OIPECIICHHUS] 1 MHOYKECTBA 3HAUCHUM BHIYUCIICHHH. 371€Ch HET
001mmx penentoB. MHOToe 3aBUCUT OT YMEHUSI, COOOPa3UTEILHOCTH, HAOII0JaTeTbHOCTH,
OTIBITA.

Marepuan MOXeT ObITh HCIIOJIB30BaH MPHU MOJATOTOBKE K €IMHOMY T'OCY/IapCTBEHHOMY
JK3aMEHY.

I. Ucnoab3oBanue 001acTH onpeaeseHus1 (PyHKIUI NP PellleHNH YPABHEHUI U
HEPABEHCTB

OTOT MeTOo]1 HanboJiee pe3yIbTaTUBEH MPU PEIICHUH YPABHEHUN U HEPABEHCTB, B
COCTaB KOTOPBIX BXOJAT (PYHKIIMH

y = arcsin x; y = arccos X; y =log, X; y=f(x).
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[Ipu pemieHnn ypaBHEHHS WM HEPABEHCTBA NIEPEHECTU BCE YJICHBI B JIEBYIO YaCTh U
paccmotpeth pyuknuto f (X). Haiitu e€ odmacts onpenencuus /[ (f). [lpu atom:

1). Ecnmu J (f) = ¢b, TO ypaBHEeHUE WJIK HEPABEHCTBO PEILICHUI HE UMEIOT.

2). Eciu /] (f) = {ai1, ay; as.....an}, TO NEUCTBUTEIBHBIC PEIICHHS JAHHOTO YPAaBHCHHS U
HEPAaBEHCTBA HAXOATCS CPEAM YUCEIT dy; dy, d3.....dy. Teneph HEOOXOUMO MPOBEPUTH, KAKHE
U3 JAHHBIX YUCEIT SBIISIOTCS PEIICHUSMU YPaBHEHUS MM HEPABEHCTBA.

3). Ecmu /[ (f) = [a; 6], TO Hy>KHO IPOBEPUTH BEPHO JIM YPaBHEHUE WJIM HEPABEHCTBO Ha
KOHIIaX MMPOMEXKYTKa M B K&KIOM MPOMEXKYTKe, puuéM, eciu a < 0, a 6 > (), To HeoOxonuma
IpoBepKa Ha nmpomexyTkax (a, 0) u [0; s).

IIpumepsbi:

1. Pemmuts ypaBHeHHE: ~x—3 ++/6—2x =0

Paccmorpum pynkmuio:  f(x) = Vx-3+/6-2x
11 (f): ¥—320
6—-2x>0

Otcrona: x = 3 MOXET SIBISATHCSI KOPHEM JJAHHOTO YPaBHEHUSI.

[IpoBepum 3t0:

Eciu x =3, 10 ¥3-3 + /6-2-3=0 — BepHO



3HAUUT: ypaBHEHUE UMEET OJIUH KOPEHb X = 3

OtBer: 3.

2. Pemuth ypaBHEHUE: 81-x% +4x* -1=3" - log, (2 +x°)

81-x +4/x* —1-3" +log,(2+ x°) =0

PaccmoTpum dyHkImMio: y = 81-x? +4x*-1-3"+ log, (2 +x°)

IL(v): 1-x°>0
X*=1>0
2+x°>0
X <1
X >1
xe(=L;+0)
X1 — 1 Xo — — 1
Orcroma:  x1 = 1; x,=-1 MOTYT SBJISITECS KOPHSIMU YPaBHEHHUSI.

[IpoBepum 3to0:

Ecm x =1, T0 %+%:3—Iogs(2+1)

PaBeHcTBO HEBEpHO X = | HE ABJISETCS KOPHEM TAHHOTO YpaBHEHUS.
Ecmx = — 1, 1o 4/0+4/0 =3 —log, (2 +1)

PaBeHCTBO HEBEPHO x = — 1 He ABINsAETCA KOPHEM JAHHOTO YpaBHEHUS.

OT1BeT: ypaBHEHHE KOPHEN HE UMEET.

3. Pemnth ypaBHEeHHE: arccos X = z—,/| x|-1

arccos X —z+4/|x|-1=0

15



Paccmotpum dyHKIMIO: ¥ = arccos X — 7z +4/| x| -1

I (): { —1<x<1
(x|-1)>0
{ —-1<x<1

|x|>1

{ —1<x<1

x< —lwmx>1

)Cl:l X2:—1

HpOBGpI/IM, SABJIAOTCA JIW OTH 3HAYCHUA KOPHAMU JAHHOI'O YPABHCHHA.

Ecrm x =1, o arccos 1 = =~ —,/|]1|-1

PaBeHCTBO HEBEpHO, X = 1 HE SABISICTCS KOPHEM YPaBHEHHUS.
Ecmu x =— 1, To arccos (- 1) = 7—/|-1]-1

PaBeHCTBO BepHO, X = — 1 ABJISETCS KOPHEM JAHHOTO YpaBHCHHUSI.

OtBert: — 1.

.1
arcsin—
X

4. Pemuth HEPABEHCTBO: /x—1+2 >1

ik
Jx-142" =150

.1
arcsin—
X

PaccmoTpuM QyHKIMIO: y = v/x—-1+2 -1
o ): { x—120
x#0

16



HpOBCpI/IM ABJIACTCA JIM JAHHOC MHOKCCTBO PCIICHUEM HEPABCHCTBA.

arcsin

1
Ecau x = 1, To HepaBeHCTBO v1-1+2  1>1 — BepHo.

1
arcsin—

Ecmu x> 1, o vx-1>0; arcsin£>0; 2 *>1.
X

-1
arcsin—

3HAYUT HEPABEHCTBO: Vx—1+2 * >1—BepHo mpu x > 1
OTcroa: peleHreM HEPaBeHCTBA SIBIISICTCS MHOXKECTBO: [1; +0).

OtBeT: [1; + ).

5. Pemuth HEpaBEHCTBO: Sin(x —1) +#+\/5x— X*—4>2

sin(x-1)
sin(x—1)+_#+\/5x—x2 -4-2>0
sin(x-1)
Paccmorpum dyHKIHO: y=sin(x-1) +ﬁ+\/5x— x?—4-2
I (v): {sin(x—l)qéo
5x —x*—4>0

PemuM BTOpOe HEPABEHCTBO CUCTEMBI:
2
5c—x"—-4>0

¥ -Bx+4<0

Ecau x =1, 1o sin (x — 1) # 0 — HEBepHO.
3HauuT: PYHKIMS y ONpEeNieHa MPU BCEX X MPUHATISKAIIUX TPOMexXyTKY (1; 4].

HpOBepI/IM, ABIIACTCA JIX JAHHOC MHOKECTBO PCIICHUEM HCPABCHCTBA.
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Ecnu x =4, To 1aHHOE HEPaBEHCTBO BEPHO.

. 1
Ecmu x € (1; 4), To sin(x—1) + ———— > 2, TaK KaKk CyMMa JIByX OOpaTHBIX YUCe OOJIbIIe WU

sin(x —1)
paBHa 2 1 V5x—x*—4>0

Otcroa: naHHOE HEpaBEeHCTBO NpH X € (1; 4) Toxke BepHO.

3HAUUT: pEUICHUEM JJAHHOTO HEPABEHCTBA SIBJISIETCS MHOXKECTBO (1; 4].

Oteer: (1; 4].
6. Pemmmth HEPaBEHCTBO: 8/x +2x° +log,(x+2) —~1-x < 4
8/x +2x° +log,(x +2) —v1-x -4 <0

PaccmoTtpum (yHKIHIO: y=&x +2x° +log,(x+2)—v1-x -4
I (): { x>0

x+2>0

1-x>0

{ x>0

X>—-2

x<l1

0<x<l1

PerienrieM 1aHHOTO HEPABEHCTBA MOXKET ObITh MHOXkeECTBO [0;1].

[IpoBepum 310.

Ecmn x = 1, To §1+2-1° +log, (1+2) —v1—1 < 4 — HeBepHO.
x = 1 He SABIsETCS PENIEHUEM HEPABEHCTBA.

Eciu x =0, o §/0+2-0° +log,(0+2)—+1-0 <4 — BepHo.

x = 0 gBysieTcs penieHneM HEPaBEHCTBA.



Ecnu x € (0;1), TO 1aHHOE HEPaBEHCTBO BEPHO.

OTcrona: peleHreM JaHHOTO HEPaBEHCTBA sBIIAETCS MHOXKeCTBO [0; 1).

Ortgert: [0; 1).

7. Pemuth HEPaBEHCTBO: arcsin(x” +1) < 2
arcsin(x® +1)-2<0
PaccMoTpuM BYHKITHIO: y=arcsin(x* +1) -2
I ): 1<x®+1<1
2<x* <0
x=0

OTcroa, eciii HepaBeHCTBO UMEET PEIICHHUE, TO UM SIBISIETCS TOJIbKO X = 0.

[IpoBepum 310. Eciin x = 0, TO arcsin(0+1) <2 — BEPHO, TaK KaAK %< 2

Otser: 0.

II. Ucnosib30BaHMe OTPAHNYEHHOCTH PyHKUMiA (00/1aCTH 3HAYEHN) IPH PellIeHUN
YPaBHEHHU U

Haunlosnee pe3ynbTaTUBHBIM TaHHBIN METO/T SIBJICTCS MPU PEIICHUN YPaBHEHUH, B
COCTaB KOTOPBIX BXOJASIT (PYHKIIUHU, 00JIACTH 3HAYCHUI KOTOPBIX OTPAaHUYCHBI:

y =sin X Yy = COS X y = arccos X y = arcsin x

y=|x| y=+x y=a'

1. Pernts ypaBrenue: 3x° + 3)° — 4xy + 6x + 6y +18 = 0
(2 —dxy+ 2+ (P +6x+9) + (¥ +6y+9) =0
20 —)° + (x+3)*+ (y+3)*=0

CyMmMma kBaapartoB uncel paBHa 0, ecnu 3Ty yucia paBHsl 0.



{x—y—o
x+3=0

y+3=0

x=-3 y=-3

(-3; — 3) — pelieHre ypaBHEHHS C ABYMS IIEPEMCHHBIMH.

2. Pemuth ypaBHEHUE:  sin S?X +c0s6x =2

singzl
2

cosbx =1

Otcrona: % + =

3+12n=5k neZ

20



K=12n+3 neZz

K — 1IeJIoe Yncio, eciu N = 1+45t, te £

Otcrona: x=%+@, teZ

x=rn+4m, teZ

OTBer: 7+41, te Z

3. Pemuth ypaBHeHue:  5sin2x—sin6x+6=0

JLsin 2x=-1

sin6x =1

2x=—%+27z7<, ket

6x=%+27zn, neZ

T
x=—Z+7z7<, ke

x:£+@,nez
12 3
Otcrona ——+7z7<:£+@ keZ
4 12 3

21



3+12xk=1+4n xeZ
=1+4+3k ez

_T 7(—1+3«k)
12 3

X

T
x:—z+7z7<, keZ

T
OTBeT: 7 + 7, K€Z.

4. PemuTh YpaBHEHHE:  SiNx +C0s X = /2 +sin* 4x
y

{sinx+cosx=\/§

sin“4x=0

—sinx+—=cosx=1
V2

V2

sin4x =0

T
cos(x——)=1
(-2

A4x=m, NeZ

x:%+27z7<, ket

22
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N=1+8xk xeZ

_7(1+8k) ,
4

€z

3HAYUT; X
T
X = 1 +2m, K€Z

OTBeT: %+27z7<, keZ.

OueHb YacTo B ypaBHEHHUHU YJ00HO PaCCMOTPETh PaBeHCTBO ABYX (yHkiuit f(X) = g(Xx).

B takux ypaBHEeHUAX y10OHO HalTH 00JaCTH 3HaYeHUN (QYHKIIMA U HAWTU UX TIEpeceYeHue, a
3aTEM PEIIUTh CUCTEMY YPAaBHEHUN.

E(f) — obnactb 3HaueHuil pynknuu f(x)

E(g) — obnacTh 3HaueHmid QyHKImH g(X)

Ecrmm E(f)nE(g)=a, TO fx) =a

gx) =a

1. Pemuth ypaBHEHUE: sin(%) =x’—4x+5

Paccmorpum dyakuu:  f(x) = sin[%)

g(x)=x* ~4x+5
E(f) =[-1; 1]
E(9) = [1; +oq]
E()nE@ ={1}



Otcrofa: JaHHOE ypaBHEHUE PABHOCUIIBHO CUCTEME: sin[%) =1
x> —4x+5=1
Pemmm [ ypaBHEHUE cUCTEMBI: sin(ﬁj =1
T om, ke
4 2

x=2r+8m, K€

x=2+8, KeZ

PemuwMm II ypaBHEeHUE cUCTEMBI: X —4x+5=1
x?—4x+4=0
(x-2)*=0

X=2

OTCIOI[aI pCIICHHUEM CUCTEMBI, 4 3HAYUT U JaHHOI'O YPaBHCHUS SABJIACTCS X = 2

OtBer: 2.

[ x . a-x
2. [Ipu xakux 3HAYEHUSIX & YPABHEHHE ,[SiN 5= sin — —1 umeeT XOTs ObI OJIMH KOPEHb.
Pemenue:
X
Paccmorpum dynkmmm:  f(x) = S|n7

. a-—X
—sin2—2_1
g(x) =sin

E(f) = [0; 1]

24



E(9) =[-2; 0]

Tak kak E(f)nE(g) = { 0 }, To 1aHHOE YpaBHEHUE PAaBHOCUIBHO CHCTEME

‘/sinE:O
7

sin?=*_1-0
2

PemumMm | ypaBHeHue cuctemsr:

sinizo
V7

7
X ’ Z
7

X=Tm, K€Z

[loncraBum HalaeHHOE pemenue Bo I ypaBHEHUE cucTeMbl:

a—T7nx

sin -1=0, keZ
sina_hk =1 ke
a-T1nmx

=—+2m, keZ neZ
2 2

a-Tm=n+4m, ke nef
a=rx+x(Tx+4n), NeZ ke

a=rz-(L+7c+4n), neZ xeZ

25

Ortcrona: npu a=r- (1+ Tx + 4n), NeZ Kk €Z JaHHas CUCTEMa YpaBHEHUII, a 3HAYUT U JAHHOE

YPAaBHCHUC NMCCT XOTA OBI OJMH KOPCHb.



OrtBer:

7-(L+7x+4n) neZ kel

26
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MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPesKIeHne
«Cpennsist 001meodpasoBarebHas mKoJaa Ne2 umenun UcaeBoii AHTOHUHBI
HNBaHOBHLI»

IIporpaMmma HHAUBHAYAJIBHO-TPYNNOBBIX 3aHATHIA
(cpenHuii ypoBeHb 00y4eHHU)
no mamemamuxe ¢ 110,6 xuaccax

Iloozomoexka k EI'9 no mamemamuxe
KOJIMYECTBO HeAeab 34, konuuecmeo yacos 6 nedenio 1 yac KOIUYECTBO YacoB B rof - 34
uaca
vuautenab: Kyunna JI.B.
2022-2023 y4eOHblii ron

r.Hedreroranck

IosicHuTEABLHAA 3ANIUCKA

ue.]'IL: IIOATrOTOBKA K YCHCHIHOﬁ Ca4uc CANMHOIO TOCYAApCTBCHHOI'O 3K3aMCHa I10
MaTEMaTHKeE.

Bagaum: 1) ChopMyaupoBaTh MOJIOKUTEILHOE OTHOIIICHHE K MTPOIEAYPE KOHTPOJIS B
dbopmare EI'D.
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2) 3HaTh CTPYKTYPY U COAEpPKaHHWE KOHTPOJbHO — U3MEPUTENbHBIX MaTEPUAIOB 110
MaTeMaTHKe.

3) 3HaTh MHCTPYKIIMH, PETIIAMEHTUPYIOUTUE TIPOLEYPY NPOBEICHUS SK3aMEHA B
LEJIOM.

4) Hayuutb 3¢ (heKTUBHO pacrpeaeisaTh BpeMs Ha BHIMOTHEHUE 3aJaHUN pa3IMUHbIX
THUIIOB.

5) Hayuutb npaBuiibHO 0pOPMIISTE 3aJJaHUE C Pa3BEPHYTHIM OTBETOM.

IInanupyembie pe3yJabTaThl 00yYEeHUS:

Oobyuyawmmue: - 3HAIOT UHCTPYKIMIO, PETJIAMEHTUPYIONIYIO MPOLEAYPY IPOBEACHUSA
HK3aMEHa;

- 3HAIOT CTPYKTYPY U COJACPKaHUE KOHTPOJIBHO — U3MEPUTEIBHBIX
MaTepuaioB [0 MaTEeMaTHKE;

- yMeIoT paboTaTh ¢ TECTOBOU (POPMOIT KOHTPOJIS;

- ymeroT 3 PEeKTUBHO pacipeiesiTh BpeMs Ha BHITIOJHEHUE 3a/laHuN
Pa3IUYHBIX TUIIOB;

- YMEIOT MPaBUWILHO 0ODOPMIIATH 3aJJaHUE C PA3BEPHYTHIM OTBETOM.

IIJIAH

NnpoBeeHus 3aHATHH 110 moaAroroske k EI'J mo maremaruke

Tema
No Tema nmpakTUyeCcKoOro Pesynbrar [ara
TEOPETUYECKOTO IIpumeyanne
n/n 3aHATHUSA 3aHATHUS IPOBEICHHUS
3aHATHUS
Ocobennoctu | Pemenue vactu 1 no Obyuaromuecs
EI'D o teme: «IIpocrenmue 3HAIOT
1 1 Henens
MaTeMaTHUKe. TEKCTOBBIE 3a/1a41 MHCTPYKIIUIO 110
N3yuenune (Okpyriienue ¢ BBIIOJIHEHUIO



http://math.reshuege.ru/test?theme=1
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MHCTPYKIUH IO | HEJIOCTATKOM. EI'D o
BBITTOJTHEHHU IO OkpyrieHue ¢ MaTEMaTHKe.
EI'D. TlpocTeii- | m30BITKOM )»
IIIMe TEKCTOBHIC
3aJ1auu
Pemenue wactu 1 mo OO6yuaromuecs

[Ipocreimue Tek-

teme: «lIpocrenmme

YMEIOT peliaTh

TEKCTOBBIE 3a/1a4U 3agaum yactu 1 | 2 Hemensd
CTOBBIE 3a/1a4U
(ITpouenTsl. ITporieHTHI 10 JaHHOU
U OKPYTJICHHE )» TEME.
Pemuienne vactu 1 no OOGyuaronuecs
teme: «UrteHue YMEIOT peliaTh
Yrenue rpagukon
rpaduKoB U AUarpamMm 3ama4u 4acti 1 | 3 geneng
U Ararpamm
(OmnpenencHue BeINIH- 0 JTAHHOU
HBI 110 TpaduKy)» TEME.
Pemienne vactu B nio OOGyuaronuecs
teme: «Urenne YMEIOT pellaTh
Yrenue rpadukon
rpaduKoB U AMarpamMm 3afa4u 4actd 1 | 4 genens
U ArarpaMmm
(OnpeneneHue BeINYH- [0 JAHHOU
HBI 110 AUArpaMMe)» TEME.
Pewienne vactu 1 no
teme: «llmanumerpus:
OOGyuaroruecs
BBIYUCJIEHUE JIJTUH U
[InannmeTpus: YMEIOT pellaTh
TI0IAAeH
BBIYUCIICHUE 3afa4u 4acti 1 | 5 geneny
(TpeyronbHUK.
JUTMH ¥ TUToIaen 10 TaHHOM
[Tpsimoyronbauk. PoMO6.
TEME.
[Tapannenorpamm.
Tpaneuust)»
[Tnanumetpusi: | Pemenne yactu 1 no OO6yuatomuecs
BBIYUCIICHUE teme: «Imanumerpus: YMEIOT PELIATE | 6 genens

JUTAH U TUIomaaei

BBIYMCJICHHUC OJIMH U

3aJa4y 4yactu 1



http://math.reshuege.ru/test?theme=1
http://math.reshuege.ru/test?theme=2
http://math.reshuege.ru/test?theme=2
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IJI0IIaie v
(ITpousBoOIBHBIN
YETBIPEXYTOJLHUK.
MHOTOyTrOJIbHUK.
3ajaun Ha KBaIpaTHOMN

pEIIETKE )»

10 JaHHOU

TCMC.

Pewenne vactu 1 no
teme: «Ilmanumerpus:

BBIYMCJICHHUC OJIMH U

Oo6yuaromuecs

[InannmeTpus: YMEIOT pellaTh
womanaen (Kpyr.
7 BBIYUCIICHUE 3a7a4u 4actd 1 | 7 geneny
Bnucannas u
JUTMH U TJI01Ia el 10 JTaHHOMN
OMMCaHHAas
TEME.
OKPYXHOCTH.
BekTopsb1)»
Pemenue yactu 1 no OOGyuaroruecs
teMe: «Havana teopun | yMeroT pemarb
Hauvana reopun
8 BEPOSITHOCTEN 3a7a4u 4acti 1 | 8 geneny
BEPOSITHOCTEN
(Knaccuueckoe ompere- 10 TaHHOMN
JIEHUE BEPOSATHOCTH )» TEME.
Pemenue yactu 1 no OOGyuaroruecs
teMe: «Havana reopun | ymeroT pemarb
Hauana reopun
9 BEPOSATHOCTEH 3aa4u 9acti | | 9 yenens
BEPOSITHOCTEN
(TeopeMbl 0 BEpOSATHO- 10 JaHHOMU
CTSIX COOBITHIA )» TEME.
Pemienne vactu 1 mo OOGyuaronuecs
teme: «IIpocreiimme YMEIOT pellaTh
[Ipocrenmue
10 ypasHerwust (JIuneiinsie, | samaumuactu 1l | 10 gepens
ypaBHEHHUS
KBaJIpaTHbIE, KyOuue- 0 TaHHOMN
CKHE YPABHEHUS )» TEME.
[Ipocrenmme Pemenne vactu 1 no Oo6yuaromuecs
11 11 wenens

YpaBHEHUS

teme: «IIpocrenmue

YMEIOT PEIIaTh



http://math.reshuege.ru/test?theme=190
http://math.reshuege.ru/test?theme=190
http://math.reshuege.ru/test?theme=166
http://math.reshuege.ru/test?theme=166
http://math.reshuege.ru/test?theme=185
http://math.reshuege.ru/test?theme=185
http://math.reshuege.ru/test?theme=14
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YpaBHEHUS 3aJa4M yacty 1
(PaninonanbHbIe 10 JaHHOU
ypaBHEHUS. TEME.
HNppanunonaibHbie

YpaBHEHUS )»

Pemenue wactu 1 1o OO6yuaromuecs

teme: «lIpocrenmme

YMEIOT peliaTh

[Ipocrenmme
12 ypaBHEHUS 3ama4u 9actd 1 | 12 penens
ypaBHEHUs
(IToka3zaTenbHble 10 JaHHOU
ypaBHEHUS )» TEME.
Pemuienne vactu 1 no OOGyuaronuecs
teMme: «IIpocreiimue YMEIOT peniaTh
[Ipocrenmmue
13 ypaBHEHUS 3aja4un 9acTi 1 | 13 genens
ypaBHEHUS
(JIorapudmuueckue 10 JaHHOM
ypaBHEHUS )» TEME.
Pemienne vactu 1 no OOGyuaronuecs
teme: «lIpocreiimme YMEIOT pellaTh
[Ipocrenmme
14 ypaBHEHHUS 3aja4un 9acTi 1 | 14 genens
ypaBHEHUs
(Tpuronomerpuueckue 1O JTaHHOMN
ypaBHEHUS )» TEME.
OOGyuaroruecs
Pemenue wactu 1 no
[InannmeTpus: YMEIOT pellaTh
teme: «lImanumerpus:
15 | 3anmaum, cBs3aH- 3a7a4u 4actd 1 | 15 genens
3aJlayu, CBSA3aHHBIE C
HBIE C yTilaMu 1O JTaHHOMN
yriaamu »
TEeME.
OO6yuatomuecs
Pemenne vactu 1 no
ITimanumerpus: YMEIOT peliaThb
teme: «[limanumerpus:
16 | 3agaum, cBs3aH- 3ama4u 9acth | | 16 genens
3aJlayu, CBSA3aHHbBIE C
HBIE C YIJIaMU 10 JTaHHOU
yriaamm»
TEME.
17 | Ilnanumerpus: | Pemenwne wactu 1 mo OOyuatomuecst | 17 yenens
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3aJa4Hn, CBJA3aH-

HBIC C yIJIaMH

TEMC: «HJ’IaHI/IMCTpI/ISI:

3aJa4H, CBA3aHHBIC C

YMEIOT peliaTh

3aJa4y 4acTu 1

[IpownsBoaHas u

yriaMmu» 10 JAHHOU
TEME.
Pemienne vactu 1 no
teme: «[IponsBonHas u
OO6yuaromuecs

nepBooOpazHas

(Pusmueckuii CMBICIT

YMEIOT peliaTh

18 3a7a4u 9actd | | 18 genens
nepBooOpa3Hasi | MPOU3BOJHOM.
110 TaHHOM
["'eoMeTpuyecKkuii CMBICI
TEeMe.
IIPOU3BOTHOU,
KacaresbHas )»
Pemenue wactu 1 no
OOGyuaroruecs
teme: «IIponsBonnas n
YMEIOT pPelIaTh
[IpousBoaHas u | nepBooOpazHasi
19 3a/1a4u 9acTi | | 19 yenens
nepBooOpasHas | ([IpuMmeHeHHE IPOMN3-
10 JAHHOU
BOJHOM K HCCIIe/IOBa-
TEeMe.
HUIO QYHKITUHN)»
OOGyuaronuecs
Pewienne vactu 1 no
YMEIOT peliaTh
«IIpousBonmnas u | eme: «lIponsBoaHas u
20 3aja4un 9acti 1 | 20 genens
nepBooOpasHas | mepBooOpa3Has
110 TaHHOM
(ITepBooOpa3nas)»
TEeMe.
OOGyuaronuecs
Pewienne vactu 1 no
YMEIOT peliaTh
teme: «Crepeomerpust
21 | Crepeomerpus 3a/a9u 9acTi | | 21 penens
(Ky®. [IpssmoyrobHbBIN
O JaHHOU
napasuieJienunes. )»
TeMe.
Pemenue wactu 1 mo OO6yuatomuecs
22 | Crepeometpust | TeMe: «CrepeomeTpus YMEIOT PEIIATh | 27 yenens

(ITpuzma. Iupamuga)»

3aJa4y 4yactu 1



http://math.reshuege.ru/test?theme=69
http://math.reshuege.ru/test?theme=69
http://math.reshuege.ru/test?theme=68
http://math.reshuege.ru/test?theme=68
http://math.reshuege.ru/test?theme=68
http://math.reshuege.ru/test?theme=70
http://math.reshuege.ru/test?theme=70
http://math.reshuege.ru/test?theme=70
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10 JaHHOU
TEME.
Pemenne yactu 1 mo
teme: «CtepeomeTpus
(Onementsl coctaBHBIX | OOyd4arommecs

MHOT'OTPaHHHUKOB. YMEIOT pelliaTh
23 Crepeometpus | [lmomans nosepxHocTH | 3amaud 9actv 1 | 93 Heens
COCTaBHOI'O 10 JaHHOH
MHoOrorpanauka. O0beMm TEME.
COCTaBHOT'O
MHOTOTPaHHHKA)»
OOGyuaroruecs
Pemenne yactu 1 o
YMEIOT pelliaTh
teme: «Crepeomerpust
24 | CrepeomeTpus 3a7a4u 9actd | | 24 genens
(nmuunp. Konyec.
110 TaHHOM
[Tap.)»
TEME.
OOGyuaronuecs
Pemtenue yactu 2 1o YMEIOT pelllaTh
Brruucienus u
25 TeMe: «BrIauciennsa u 3a71a4M YacTtu 2 | 95 Hemens
npeodpa3oBaHUs
npeoOpa3oBaHUs 10 TaHHOM
TEME.
OOGyuaronuecs
Pemrenue yactu 2 1o YMEIOT pelllaTh
Brruncienus u
26 teMme: «Bpraucinenus u 3a/1a4M 9acTu 2 | 9¢ Hexes
npeobpa3oBaHUs
npeoOpa3oBaHUs 10 TaHHOM
TEME.
OOGyuaronuecs
Pemrenne yactu 2 110 YMEIOT peliaTh
Brraucnenus u
27 TeMe: «BrlaucieHus u 3a7a4u 4acTu S5 | 97 Heens

npeodpa3oBaHUs

npeoOpa3oBaHUs

0 JaHHOU

TEMC.



http://math.reshuege.ru/test?theme=180
http://math.reshuege.ru/test?theme=180
http://math.reshuege.ru/test?theme=148
http://math.reshuege.ru/test?theme=148
http://math.reshuege.ru/test?theme=148
http://math.reshuege.ru/test?theme=148
http://math.reshuege.ru/test?theme=148
http://math.reshuege.ru/test?theme=148

34

3agauu ¢ npu-

Pemmenue vactu 2 mmo

TCMC: «38,,[[8}11/1 C IIpu-

OOGyuaronuecs

YMEIOT peliaTh

28 KJIQJHBIM 3a71a4M 9acTh 2 | g Hemens
KJIaJHBIM
cojiep>)KaHUuEM 110 JaHHOH
COJZICP KaHUEM
TEME.
OO6yuaromuecs
Pemenne vactu 2 1o
3agauu ¢ npu- YMEIOT peliaTh
TeMe: «3ajlauu ¢ mpu-
29 KJIQJHBIM 3a/1a4M 4acTu 2 | 9g Heens
KJIaJHBIM
cojiep>)KaHuEM 110 JaHHOH
CoZIep KaHNEM
TEME.
OOGyuaronuecs
Pemrenne yactu 2 mo
3agauu ¢ npu- YMEIOT peliaTh
Teme: «3aJayu ¢ npu-
30 KJIQJJHBIM 3agaum yactu B | 3 Hemens
KJIaJHBbIM
COZIEpKaHUEM 10 JaHHOH
COZIep KaHNEM
TEME.
OOGyuaronuecs
Pemenune yactu 2 no YMEIOT pPELIaTh
TexkcToBbIE
31 Teme: «TeKcToBbIE 3a1a4d 9aCTU 2 | 3] genens
3a1aun
3aJ1aqdm)y 10 JaHHOH
TEME.
OOGyuaroruecs
Pewmenne vactu 2 no YMEIOT pellaTh
TexcToBbIC
32 TeMme: « TekcToBbIE 3a/1a4n yactu 2 | 39 HeTeNs
3a1a4u
3aIaumy» 10 JAHHOU
TEME.
OO6yuatomuecs
Pemenne yactu 2 o YMEIOT peliaTh
TexcToBbIC
33 Teme: «TekcToBbIe 3a1a49M 9aCTh 2 | 33 genens
3aa49u
3aaumnyy 10 JAHHOU
TEME.
34 | HawubGombiree u | Pemenue gyactu 2 mo OGyuaromuecs | 34 Heens




35

35

HauMeHbliee | Teme: «Haubonbiiee n YMEIOT peraTh
3Ha4YeHHE HaMMEHbIIIee 3HAYCHUE | 3a]a4d YacTH 2
byHKIINAN byHKIII 10 JTaHHOU

TEMe.
OO6yuaromuecs

HaubGonbiee n
HauMEHbIIIEE

3HAa4YCHHUC

byHKIMI

Pemenue yactu 2 no
teme: «Hanbonpiee u

HAaMMCHBIICC 3HAYCHHUC

byHKITUI

YMEIOT pelliaTh
3aJ1auM 4acTH 2
10 JaHHOH

TCMC.

35 Henens

1. ATI'. MopakoBuu Anrebpa u Havana ananuza.l0-11 kmacc. YueOHuk. —

Jluteparypa IJId yuuTes:

Muemosuna, 2019;

2. AI'. MopakoBuu,

T.H. Mwumycrtuna,
aammza.l0-11 kmacc. 3amaunuk. — M.: MHemo3uHa, 2019;
3. EI'D 2023. Marematnka. TunoBsle TecToOBbIE 3aganusa. [1oo ped. Cemenosa A.JL.,

Hwenxo U.B. 2023;

M.:

E.E. TynbuuHckas Anrebpa u Hauaia



http://www.alleng.ru/d/math/math380.htm
http://www.alleng.ru/d/math/math380.htm
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4. EI'D 2023. Marematuka. TemaTuueckue TpeHUpOBOUHbIE 3amanusi. Kovaeun B.B.,
Kouacuna M.H. 2023;

5. EI'D 2023. MaremaTuka. YHHUBEpCAIbHBIC MATSPHUAIIBI TSI IIOATOTOBKH YUAIIHXCSL.
1100 peo. Cemenosa A.JI., Awenxo U.B. 2023;

6. EI'D. Marematnka. [IpakTHKyM 110 BBIDOJHEHUIO TUIIOBBIX TECTOBBIX 3ananuii EI'D.
Jlanno JLJI., [Tonoe M.A. 2023;

7. CaMoe€ IOJIHOE M3TaHKE TUIIOBLIX BAPUAHTOB pealbHbIX 3aganuii EI'D-2019.
Marematuka. Cocm. Muwuna B.U, Kouacun B.B, /lenuwesa J1.O. u op. 2023;

8. EI'D-2023. Matematuka. CaMmble HOBBIE peasibuble 3ananus. Hwuna B.U., Jlenuwesa
J1.O., I'nazkoe FO.A. u op. 2023,

9. EI'D 2023. Matematuka. TunoBsle TecToBble 3aganusa. Kopewrxosa T.A. u op. 2023,

10.EI'D 2023. Maremaruka. COOpHHK 3K3aMEHAIMOHHBIX 3agannii. Jenuwesa JI.O. u Op.
2023;

11.EI'D 2023. Maremaruka. Coopuuk 3anaunii. Kouaeun B.B. 2023;

12.EI'D 2023. Maremartuka. CripaBouHuk. Tumapenxo A.M. u 0p.2023;

13.EI'D 2023. Maremarika. YHUBEPCATbHBIE MATEPHUAJIBI UL ITOJATOTOBKH YYAIIIMXCS.
Cocm. Jlenuwesa J1.O., nazkoe FO.A. u 0p..2023;

14. Marematuka. EI'D mar 3a marom. EI'D-2023. Manvyes JI.A., Manvyes A.A., Knoso
A.I. 2023,

15.Marematuka. CoopHuK TecToB 110 miany EI'D-2023. 1100 peo. Knoso A.I, Manvuesa
J.A. 2023,;

16.Maremartuka. UHTEHCUBHBIN Kypc MOATOTOBKH K EAMHOMY rocyaapcTBeHHOMY
sk3aMeny. Konechuxosa C.H. 2023;

17.Marematuka. Pemenne ciioxHbIX 3a1a4 EJTMHOTO rocyIapCTBEHHOTO DK3aMEHA.
Konecnuxoea C.1 .2023.

Jluteparypa 1Jis yyammxcs:

1. AI'. MopakoBuu Anrebpa u Havana anamusa.l0-11 kmacc. YueOnuk. — M.:
Mmuemosuna, 2019;

2. AI'' Mopakosuy, T.H. Mwumyctuna, E.E. Tynpumnckas Anrebpa u Havaia
ananu3a.l10-11 xnacc. 3amaunuk. — M.: Muemo3una, 2019;

3. Maremaruka. TpeHHUPOBOYHBIC TEMATHUYECKHE 3a/laHUS TOBBIIIEHHON CJIOKHOCTH C
OTBETaMHU JJis1 MOAroToBKU K EI'D u k npyrum (popMam BBITYCKHOTO U BCTYHMUTEIHLHOTO
sk3ameHoB / cocT. I'.. KoBaneBa, T.. by3synuna, O.JI. be3pykosa, FO.A. Po3ka —
Bousrorpan 2023;

4. Maremaruka. EI'D mar 3a miarom. EI'3-2019. Manwvyes /I.A., Manvyes A.A., Knoso
AT 2023;

7. EI'3-2023. Matemartuka. Camble HOBBIC pealibHble 3afanus. Hwuna B.U., /lenuwesa

JL.O., I'naszkoe FO.A. u op. 2023.

HNuTepHer-pecypcesl
1. OTKpbITHINA OaHK 3aaHUI IO MaTEMaTHKe
2. OdunmanbHeiit caiit OUIN

3. Caiit «Pemry EI'D PD»


http://www.alleng.ru/d/math/math381.htm
http://www.alleng.ru/d/math/math381.htm
http://www.alleng.ru/d/math/math372.htm
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http://www.alleng.ru/d/math/math373.htm
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http://www.alleng.ru/d/math/math311.htm
http://www.alleng.ru/d/math/math314.htm
http://www.alleng.ru/d/math/math314.htm
http://www.alleng.ru/d/math/math308.htm
http://www.alleng.ru/d/math/math313.htm
http://www.alleng.ru/d/math/math276.htm
http://www.alleng.ru/d/math/math276.htm
http://www.alleng.ru/d/math/math289.htm
http://www.alleng.ru/d/math/math289.htm
http://www.alleng.ru/d/math/math293.htm
http://www.alleng.ru/d/math/math293.htm
http://www.alleng.ru/d/math/math252.htm
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http://www.alleng.ru/d/math/math252.htm
http://www.alleng.ru/d/math/math289.htm
http://www.alleng.ru/d/math/math289.htm
http://www.alleng.ru/d/math/math310.htm
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