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1. OBLIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHbIe MPABOBbIE OCHOBAHMNSI Pa3padoTKH MPOrpaMmMbl

HopMmaTuBHy10 MpaBoBYI0 OCHOBY pa3pabOoTKU MPOrpaMMbl COCTABIISIOT:

— ®epnepanbHblii 3akoH OT 29 nekabps 2012 roma Ne 273-®@3 «O6 obpa3oBaHuu B
Poccuiickoit deneparuny;

— Ilpuka3z Munnpocsemenusi Poccun ot 27 utong 2022 r. Ne 629 «O06 yrBepx)aeHuu
[Topsinka opranu3aui U OCYIIECTBIEHUS 00pa30BaTeNIbHON 1€ATEeIbHOCTH MO JOMOJIHUTEIbHBIM
0011e00pa30BaTEIbHBIM IPOTPAMMaM»;

— Ilpuka3 MwunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepkacHUN
(denepasbHOrO KOMIIOHEHTa TOCYAAPCTBEHHBIX O0O0pa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHETO (ITOTHOTO) 00IIeTro 00pa3oBaHUsy.

1.2. AKTyajJbHOCTH MPOrpaMMbl
[Iporpamma mpenHa3HavyeHa JUis MOATOTOBKM K EQMHOMY rocynapcTBEHHOMY 3K3aMEHY IO
o0pa3zoBaTenbHONW MporpaMMe cpeaHero obOmiero oOpa3oBaHusi Kypca «MaTemaTukay
(mpoUIBHBI  YpOBEHb) Ui MIKOJBHUKOB. AKTYalbHOCTh 3aKJIIOYaeTCs B  Pa3BUTHU
MaTeMaTHUYeCKON KyJIbTYphl IIKOJBHUKOB M OO0ECIEYEeHHH WX TMOTPeOHOCTEH MO YCBOEHUIO
HaBBIKOB ~ pabOTbl €  KOHTPOJBHBIMH  HU3MEPHUTENbHBIMH  MarepuasiaMu  Egunoro
rOCyJapCTBEHHOTO 9K3aMEHa.

13. HampaBjeHHOCTH MPOrpaMMbI — COLMATEHO-TYMAHUTAPHAS (COLMATHHOTIEIATONHECKast).

1.4. Kareropum o0y4arommuxcs
Hacrosimass mporpamma  mpeaHasHadeHa i ydanmxcs 10 kmaccoB  cpenHuX
0011e00pa30BaTeIbHBIX yUEOHBIX 3aBEACHUH, MJIs CTYICHTOB CTapIIMX KYypCOB CPEIHHUX
CIIeuaJIbHbIX y‘ICGHBIX BaBeI[CHHﬁ, a TakKKC IJId JIMI, YK€ HMCIOIUX ITOJIHOC CPEAHCC WA
CpeaHee crenuanbHoe 00pa3oBaHue.

15. Cpok ocBoenusi nmporpammsl — 96 akanemmdeckux yacoB (32 menenu). Ilepuon
OCBOEHUS ITPOrpaMMbI: OKTIOps 2025 1. — Mait 2026 T.

1.6. ®opma 06yueHus1 — ouHasl.

1.7. ®opmbl U peXUM 3aHATHI.
3aHATHS COAEPKAT TEOPETUYECKYI0 U TMPAKTUYECKYI0 YacTH. TeopeTHdecKas 4acTh 3aHSTHUS
POBOTUTCS B ()OPME JICKIIMHU, BKIIIOYAIONMICH B ceOs JEMOHCTPALMIO PEIICHUH MPOrpaMMHBIX
3amad  Kypca. [IpakThyeckass 4YacTh 3aHATHS pPEATH3YEeTCS B BHIE CaMOCTOSTEIHHOTO
MaTeMaTHYECKOTO TMPAKTHKyMa M IOCIEAYIOIIET0 COBMECTHOTO pPa30opa CIIOKHBIX 3a/IaHUil.
Pexxum 3amsaTuii: OOHO 3aHATHC B HCIACIIO, MNIPOAOJLKUTCIBHOCTL OJHOI'0 3aHATHUA 3
aKaJIeMUYECKHX Jaca.

1.8. llesb ¥ 3a1a4u MPOrpaMMbl
® OBJAJICHUEC MAaTEMaTHYECKUMHU 3HAHUSMHU U YMEHHSIMHU, HEOOXOIMMBIMH ISl YCIICITHOTO
MMPOXOKACHUA BBIITYCKHBIX H BCTYIIUTCJIIbHBIX HCHBITaHHﬁ, MPpOAOJIZKCHU A O6pa3OBaHI/I$I u
OCBOCHHS N30PaHHOW CTIIEIMATBHOCTH Ha COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, aITOPUTMHUYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUICHHS HAa  YpPOBHE, HEOOXOAMMOM [uia  Oy;ymien
npo¢eCCHOHATIBHOMN IEATENBHOCTH, a TAKXKE MOCIEAYIOIEro 00yuyeHHsl B BBICIIEH LIKOJIE.

1.9. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS IPOrPaAMMBbI
B pezynemame oceoenus npoecpammul yuawuiics

001)ICEeH 3HAMb/NOHUMAMb:

® 3HA4YCHHC I/I,Z[€I>'I, MCTOOB H PC3YJIbTATOB aJIFGGPBI U MATEMAaTHUYCCKOI'O aHalin3a [aJjid
MOCTPOEHUS MOJIENIEH peajbHBIX MPOIECCOB U CUTYaIIHI;

¢ BO3MOKHOCTHU I'COMCTPUHN Ui OITMCAHUA CBOMCTB pPCAJIbHBIX NPEIAMETOB U UX B3aUMHOI'O
PaCIIOJIOKCHUA,

® YHHUBEpCAJIbHBINA XapakTep 3aKOHOB JIOTUKA MaTeMaTHUECKUX PacCyKACHUH;

00./151CeH yMemb:

® BBIIOJHATh apU(METHUECKHE JAEHCTBHS, COYeTass YCTHblE M TNHCbMEHHBIE IPHUEMBI,
HAaXOJUTh 3HAYEHMs KOPHS HATypaJlbHOW CTENEHH, CTENEHU C PAlMOHAIBHBIM IOKa3aTeseM,
Jorapugma, noJab30BaThCs OLEHKOW U MPUKUAKON MPHU MPAKTHUECKUX pacyeTax;

® MIPOBOJUTH IO W3BECTHHIM ¢dopMyJaaM W TpaBWiaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPa)KEHUH, BKIIIOYAIOIIUX CTETIEHH, PaJIUKaibl, Jorapu(pmMbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

® BBIYHCIIATH 3HAUYEHHS YHUCIOBBIX U OYKBEHHBIX BBIPa)KEHUI, OCYLIECTBIISAS HEOOXOAUMBIE
MIOJICTAHOBKH U ITPe0Opa30oBaHuUs;

® ONUCHIBATH MO TpadUKy MOBEICHUE U CBOMCTBA YHKIIUMA, HAXOAUTH MO TPaPuKy (yHKITUH
HaI/I6OJ'H>H_II/Ie U HAUMCHBIIINUEC 3HAUYCHU A,

e pewmaTh YpaBHEHHs, HEpPaBEHCTBA, MCIONb3ysS CBOWCTBAa (YHKIUH, HX Tpaduyeckue
NpEeCTaBICHUS, TIPOU3BOIHYIO (D YHKIIUH;

e pemaTh paluoOHANIbHBIE, TOKa3aTelbHbIE U JIOrapuMUIecKiue ypaBHEHHs] 1 HEPaBEHCTBA,
MPPaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHU S, UX CUCTEMBI;

e p300pakaTh HA KOOPJAMHATHON TIJIOCKOCTH MHOYKECTBA PEIICHUM MPOCTEUININX ypaBHEHHI
U UX CUCTEM;

e pemaTh TUIAHUMETPUYECKHE M HECJIOXKHBIC CTEPEOMETPUUYECKHE 3a/layd Ha HaXOXKICHUE
T€OMETPUUYECKHUX BEJIMYWH (JJIMH, YTJI0B, IUIOMIAIeH, 00HEMOB);

00J1JICEH  UCNOJIb308AMb npuoﬁpemeuubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ
0esamebHOCMU U NOBCEOHEBHOU HCUSHUL:

e Ui NMPAKTUYECKUX pacdeToB MO (hopMynam, BKIIOYass GOPMYJIBI, COAEPIKAIINE CTEHCHH,
panuKansl, JorapuMbl 1 TPUTOHOMETPUYECKUE (PYHKIIUH,

e JUId ONHCAaHHWS C TMOMOLIbIO (YHKUIMI Pa3IMYHBIX 3aBHCHMOCTEH, IMPEACTaBICHHUS HX
rpaduuecKu, HHTEPIpEeTaui rpaduKoB;

® ISl BBIYMCICHUS OOBEMOB M IUIOIIAJZCH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN MpPHU
PELICHNH MPAKTUYECKUX 3a/1a4;

® ISl pEIICHUS T'€OMETPHUECKUX, (PU3NYECKHX, SKOHOMHUYECKHX U APYIHX MPHUKIAIHBIX
3ajia4y, B TOM 4MCJ€ 3a7ja4 Ha HauOOoJbIINEe U HAUMEHbIINE 3HAaYE€HUs ¢ IPUMEHEHUEM armapara
MaTEeMaTU4YeCKOro aHaJIN3a;

® JJIA MMOCTPOCHUA U UCCICIOBAHUSA HpOCTCfIH.IPIX MaTEMaTHYCCKHUX MOI[CJ'ICﬁ.



2. COAEPXKXAHUE IMPOI'PAMMBI

2.1. Y4yeOHBIH mJIaH

B TOM 4HCIIE Bun u popma
No HauMmenoBanue pa3nenos u Bcero ayn. npakt. | KOHTpOIS
/i JUCTIUTUTAH (MOJTYJICH) 9acoB NeKIMH | 3apstis
1 2 3 4 5 6
1. | Moayas Nel. YceTHBI onpoc,
[IpeobOpazoBanue BeIpaKeHUN 12 4 8 MUChbMEHHAs
pabora,
TECTUPOBaHUE
2. | Moayab Ne2. YerHbI# onpoc,
Pemenwue 3ana4 mmaHuMeTpun 12 4 3 MUChMEHHAs
pabora,
TECTUPOBAHUE
3. | Moayasb Ne3. YcrHbI# onpoc,
Hcnonb30Banue Teopuu MUCbMEHHAas
BEPOSITHOCTEH H 12 4 8 pabora,
MaTeMaTHYeCKON CTaTUCTUKH TECTUPOBaHUE
MIPH PEIICHUU 33724
4. | Moayanb Ned. YceTHBI onpoc,
Pemenue ypaBHeHUi MMUCbMEHHAsA
12 4 8
pabora,
TECTUPOBaHUE
5. | Moayab Nes. YcerHbI# onpoc,
Pemennie HepaBeHCTB MUCbMEHHAas
12 4 8
pabora,
TECTUPOBAHUE
6. | Moayab Ne6. YcTHBIN onpoc,
Pemenwue 3a1a4y mpuKIaIHOTO 12 4 3 MUChMEHHAs
coJiepKaHus pabora,
TECTUPOBaHUE
7. | Momyab Ne7 YerHbI# onpoc,
Pemenwue 3amau crepeoMeTpun 12 4 3 MUChMEHHAs
pabora,
TECTUPOBAHUE
8. | Moayab Ne§8. [TucemenHas
Pemenue BapranToB paborta
9K3aMEHAIIMOHHBIX PadoT Mo 12 4 3
MaTeMaTHKe 1
COZIepKATENIbHBIN aHaIN3
JIOTYIIIEHHBIX OIHUOO0K
Uroro: 96 32 64




2.2. Kanennapublii yueOHbIH rpapuk

Ilepuon o0yuenus
1) HaumenoBanue mony.iast
(rmm)
OKTS0pb Monyns Nel. IIpeoGpa3zoBaHue BeIpakKeHHI
HOSIOPH Monynb Ne2. Pemienue 3aiad miiaHUMETPUN
6 Monynbs Ne3. Mcnionp30BaHuE TEOPUH BEPOSITHOCTEN U
ACKADPE MaTEMaTUYECKON CTATUCTUKHU IIPU PEIICHUH 3a]a4
SIHBAPb Monynb Ned4. Perienue ypaBHeHHH
deBpaib Monyinb Ne5. Penienue HepaBeHCTB
MapT Monynb Ne6. Pemienue 3agad mpuKIaIHOTO COAEPHKAHUS
arnpenb Mopyne Ne7. Pemenue 3a1ad crepeoMeTpuun
Monaynb Ne8. PemieHrie BApHanTOB SK3aMEHAIIMOHHBIX padoT
Mai 10 MaTEMATHKE U COAEPKATEIbHbIN aHaIN3 AOMYIIEHHBIX
OIMO0K

Y Jlnu o6ydeHus OyayT onpesiesieHbl B paclMCaHHH 3aHATHI IPpU HAG0pE FPYIIIbI Ha 00yYeHHE

2.3. Pabouas nporpamma

Mopnyas Nel. IlpeoOpa3zoBaHue BbIpasKeHHH

Sanar wa Ne -4

ToxecTBeHHbIE npeoOpa3oBaHus palOHAIBHBIX BBIPAKCHU. ToxecTBeHHBIE
npeoOpa3oBaHusl ~ MPPALMOHANBHBIX  BbIpaxeHMH.  ToxaecTBeHHble — NpeoOpa3oBaHMs
TPUTOHOMETPUYECKUX  BblpakeHUil. ToxaecTBeHHBIE MpeoOpa3oBaHUs  MOKAa3aTEIbHBIX
BbIpakeHH. ToXAecTBEHHbIE TpeoOpa3oBaHus JIorapuPpMUYECKUX BbIpakeHni. CpaBHEHHE
3HAQYECHUH YHCIIOBBIX BBIPAKCHUM.

Monayns Ne2. Pemenne 3a/1aq IiIaHUMETPUHU

Zauar na Ne 5-8

OCHOBHBIE COOTHOUICHHSI B TPSMOYTOJILHOM TpeyroibHuke. CBOWCTBAa PaBHOOEIPEHHOIO WU
PaBHOCTOPOHHETO TPEYTOJIbHUKOB. POpMyIIbl IUIOMAAN TPeyrojabHUKa. CBONCTBO OMCCEKTPUCHI
yria TpeyroibHuka. Teopema kocunycoB. Teopema cunycoB. MI3MepeHue yrioB, CBS3aHHBIX C
OKpYXHOCThIO. (CBOICTBa KacaTEJIbHbBIX, CEKYIIUX M XOpA OKPYKHOCTH. Brruncienue
OucceKTpuc, MeIuaH, BHICOT, PJNYCOB BIIMCAHHON M OMUCAHHOW OKPY)KHOCTEH TPEyroJbHUKOB.
CpolicTBa M TIPpU3HAKM BIUCAaHHBIX M ONMCAHHBIX YETBIPEXYTOJIBHUKOB. Brnucanusle u
ONMCAaHHbIE MHOTOYTroIbHUKHU. Onpenenenne Bekropa. CyMMa U pa3HOCTbh BEKTOpoB. CKasipHOE
MpPOU3BEJCHUE BEKTOpPOB. [[MMHa BekTOpa. YTojl MEXKIYy BEKTOpaMU. 3aKpeIUICHUE YMEHHUS
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKICHUS MIPU PELICHUH 3a/1a4.

Mogyns Ne3. Mcnonb30BaHuE TEOPUH BEPOSITHOCTEH W MAaTeMaTHYE€CKOW CTATUCTHKH NPHU
PCIICHHUH 33134

Zangr wg No 9-12

WcnblTaHus, MCXOAbl HCHBITAaHUM, 3JI€MEHTapHble coObITHs. IlpaBWiIO yMHOXEHUS UIs
KOHEYHOT'O YHCJIa HE3aBUCHUMBIX MCIBITAaHUH. OJEMEHThl KOMOWHATOPHUKH: IE€pPECTAaHOBKH,
pa3merenus, couetanus. Kinaccuueckas BepossTHOCTHast cxema. COBMECTHbIE U HECOBMECTHBIE
coosituss. Cymma u mpousBeneHue coObiTuil. Teopema O BEpOSTHOCTH CYMMBI COOBITHIA.
[IporuBomonoxHbIe COOBITHS. Teopema O BEpOSTHOCTSIX MPOTHBOMOJIOXKHBIX COOBITHIA. Cxema




bepHymm Ui /1 HE3aBUCHMBIX ITOBTOPEHUH MWCIBITAHMS C JBYMS BO3MOKHBIMM HMCXOJAaMHU.
VYcnoBHas BEpOATHOCTb. MaTeMaTuuecKoe 0XKUAAHUE CIIy4aiiHOW BEJIMYUHBI.

Monynp Ne4. PemeHnne ypaBHEHU M

Zanar g Ne 13-16

[lonatne O KOpPHSAX, MHOXECTBE pEUICHWH, OOJIACTH JOMYCTUMBIX 3HAUYEHHH YypaBHEHHS.
OCHOBHBIE METOJBl PELICHHUS PAalUOHAIBHBIX, HWPPALMOHAIBHBIX, TPUTOHOMETPUYECKUX,
NOKa3aTeIbHbIX, JIOTApU(PMUYECKHX YypaBHEHHUH M YpaBHEHUH, colepKalluX 3HAK MOMYIIA.
Hcnonb30BaHMEe pPaBHOCUIIBHBIX TIEPEXOJOB TpHU pelieHur ypaBHeHUU. OTOOp KOpHEH
YPaBHEHHs U3 3aJlaHHOTO IPOMEXYyTKa. PelieHue 3ajad, CBS3aHHBIX C HCCIIEJOBAHHEM
KOJIMYECTBA KOPHEN YpaBHEHHUSI, COAEPIKALLETO TapaMeTpBbl.

Mogyne Ne5. Pemenne HepaBeHCTB

Sarsar ug Ne 17-20

[ToHsiTHE O MHOXECTBE pEIICHHH, 00JIACTU JOMYCTUMBIX 3HAYCHUN HEpaBeHCTBA. MeTon
UHTEPBAJIOB pELICHUS LENbIX U JPOOHO-pallMOHATBHBIX HepaBeHCTB. (OCHOBHBIE METOJbI
pelIeHns TMOKa3aTeabHbIX, JIOTapu(PMUUYECKHX HEPaBEHCTB M HEPABEHCTB, COJEPKAIIMX 3HAK
MOAOYJId. Hcnonb3oBanue PaBHOCHUJIBHBIX MTEPCXOA0B IMPU PCHICHUN HCPABCHCTB. Hcnonb3oBanue
METOJIOB palMOHAIM3ALKUNA MPHU PEHICHUU IMOKA3aTelIbHBIX M JIOTapU(PMHUUECKUX HEPaBEHCTB.
Pemenune 3aJad, CBA3aHHBIX C HCCICAOBAHHMCM KOJIMYCCTBA pemeHHﬁ CUCTCMblI HCPABCHCTB,
coepIKallleil mapaMeTphl.

Mogyns Ne6. Pemenne 3agaq NpUKJIaTHOTO COACPKAHUS

Sangr ng Ne 21-24

@opMHUpOBaHUE YMEHHsS AaHAIU3HPOBATh pEalbHBIC YHCIOBBIE JAHHBIC, OCYIIECTBIATH
OpakTU4YecKue pacdy€rbl 1Mo  (opMysam; [IOJIb30BAaTbCsl  OLICHKOM W INPUKUIKON IIpU
IIPAKTUYECKUX PACYETaX INPH PEIICHUU MPUKIAAHBIX 3aJad, B TOM 4YHUCJIE COLMAIBHO-
HKOHOMHYECKOTO0 U (hu3nyeckoro xapaxrepa. I[locTpoeHue H HcCCIeOBaHUE MPOCTEHIINX
MaTeMaTHYeCKUX MOJEIed IpH pEelICHUM 3ajJad Ha JBM)KEHHE, paboTy, CIUIaBbl U CMECH.
Hcnonp3oBanue Gopmyn i apuMETHUECKOW U T€OMETPUUYECKON MPOTPECcCHil MPpH pereHNH
3a[a4 IPUKJIAJHOTO colepkaHus. Pelmenue 3a1aHuil JKOHOMUYECKOTO COACPKAHMSI, CBA3AHHBIX
C HA4YMCJICHUSIMU IIPOLICHTOB 110 BKJIaJaM U KpeauTaM U ONITUMHU3aluel IPOU3BOCTBA.

Mogyns Ne7. Pemenne 3aqad crepeoMeTpHHI

Sanar usg No 25-28

[IpssmMble ¥ TIIIOCKOCTH B MPOCTpaHCTBE. MHOrorpaHHuku. Tena W MOBEPXHOCTH BpallCHHS.
OcCHOBHBIE OIIPENIEIECHMS], AKCUOMBI U TEOpEMBbI cTepeoMeTpun. HaxokeHue reoMeTpuuecKkux
BEJIMYMH: JJIUHBI OTpe3Ka, PpACCTOSAHHUA OT TOYKH JI0 IUJIOCKOCTH, PACCTOSHUS MEXIY
CKPELIUBAIOIMMHUCS NPSAMBIMU, YIJIa MEXKIY IJIOCKOCTSAMH, YIJIa MEXKIY IIPSMOHN U INIOCKOCTBIO,
yria MeXIy NpsSMbIMH, IUIOHIAJM TOBEpXHOCTH, 00bEMa Tena. Iloctpoenue cedeHnii
MHOTOTPaHHHUKOB. 3aKpEIJIEHUE YMEHMs HCIOJIb30BaTh IPU PEIIEHUH CTEPEOMETPUUECKHUX
3a1a4 IJIaHUMeTpudeckue (akThl U METOJbl; MPOBOJAUTH JOKa3aTelIbHbIE PACCYXKICHHS MpU
pelieHuu 3aaa4y

Mogyns Ne8. Pemenne BapuMaHTOB 3JK3aMEHAIlMOHHBIX padoT N0 MaTeMaTHKe U
CoAep KaTenbHEI i aHATIN3 JOMYIICHHBIX OITHO0K

Sangr wg Ne 29-32

Pemenue u paz6op BapuantoB GUIN EI'D mo maTemaTuke.



2.4. OueHka KayecTBa OCBOEHMHSI POrPaMMbl

@®opMbI aTTECTALMHU
[TpoMeKyTOUHOM M UTOTOBOM aTTECTALUHU HE TPEAYCMOTPEHO.
Texymmii KOHTPOJIb B pOpMe: YCTHOTO OIPOca, MUCbMEHHOM pabOThl U TECTUPOBAHHMSL.
TpeOoBaHMs K OlIEHKE KA4eCTBa OCBOCHHUS MPOTrPaMMBbI

®opma Kpurepun onennBanus
KOHTPOJIs OTJIMYHO Xopomio YAOBJI. Hey/I0BJI.
1 2 3 4 5

B otBete OcHOBHBIE Tema yacTHUHO Tema He
KayeCTBEHHO BOIIPOCHI TEMBI packpbiTa. OTBET |pacKphbITa.
PaCKpBITO PACKPBITHI. cimabo [ToHsTHITHBIN
coJiepKaHue CrpyKkTypa OTBETa |CTPYKTYpPHpPOBAH. |alllapaT OCBOCH
TeMbl. OTBET B LICJIOM ajickBaTHA | [ loHSITUIHBIN HEYJIOBJIIETBOPUTE
XOPOIIO TeMe. XOpoLIo anmnapar OCBOEH JIBHO.
CTPYKTYpPUPOBAH. |OCBOEH YaCTUYHO. Ilonumanue

VYcerHbii IIpekpacHo MOHATUNHBIN ITonumanue Marepuaa

ompoc OCBOEH ammapar. OTJEIbHBIX dbparmeHTapHOE
MTOHATUHHBIN [TpoaeMOHCTPUPOB | MOJIOKEHUN U3 WJIA OTCYTCTBYET.
ammapar. aH XOPOIINM Marepuasia 1mo
[TponeMoHCTPHPO |ypOBEHH TEME.
BaH BEICOKUH MMOHUMAaHUS
YpOBEHb Martepuana.
MMOHUMAaHUS
Martepuana.
Yyammiics Yyammiics Vuammiics Yyamuiics
BBITIOJHII 0€3 BBITIOJHII 0€3 BBITIOIHII 0€3 BBIIIOJTHUJI MEHEE
HEOYETOB HE Heqo4eToB oT 75% |HemouétoB ot 56% |56%
Mmenb1ie 90% ot |10 90% ot 1o 75% ot IPEJI0KEHHBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJlaHuH,
MPEJUIOAKEHHBIX MPEJUIOAKEHHBIX MPEUIOKEHHBIX
samanmii / I samanmii / I samanduii / JIN
BBITTOJTHUII BCE BBITOJIHMJI HE MEHEE | BBITOJIHMI OT 75%
MIPEIOKEHHBIE 90% ot xomryectBa |10 90% ot

ITncemenHas

3aJaHus, HO MPEUTOKEHHBIX KOJIMYECTBA

paborta .
nomyctui 1 u3 3aJaHNIN 1 TMIPEIUTOKEHHBIX
I (14%{011170'¢ nonyctuia 1 u3 3aJaHui U
HEIOUYETOB: CJEYIOIIUX JOMYCTUIT OJIUH
- penieHue Hepou€roB / WM |unm nBa u3
HEJI0CTAaTOYHO BBITIOJIHI BCE CJIeIYIOLIUX
000CHOBAHO; MIPEIIOKEHHBIE negouéros / NI
- B pelICHUU 3a0aHua U BBITIOJIHII HE MCHEE
nMeeTCs JIONYCTHUI 2 U3 90% oT KoJmTYeCcTBa
HETOYHOCTE B CIICTYIOIINX TMIPEIUTOKEHHBIX




TectupoBanue

YKa3aHWH Ha HEJI0YETOB: 3aaHU U
HCIIOJIb3yEMBbIE - peleHue JomycTun 2 unu 3
CBOMCTBA, HEJ0OCTATOYHO U3 CIIETYIOIINX
OIIpeIeIIEH s, 000CHOBAHO; negouéros / NI
MPU3HAKH, - B peIlIEHUH BBITIOJTHUJT BCE
TEOPEMBI; uMeeTcst Tpe/IOKEHHbIE
- IPOU3BEACHBl  |HETOYHOCTH B 3aJ1aHus, HO
JUIIHNE yKa3aHUU Ha nomnycTtui 4 us3
JIeUCTBUSI, HE UCIIOJIb3yEeMbIE CJIeIYIOLIUX
BEIyILHE K CBOMCTBA, HEJI0YETOB:
OCHOBHOMY onpeieNeHus, - pelieHue
pe3yabTaTy MPU3HAKH, HEJIOCTaTOYHO
pelIeHus; TEOPEMBI; 000CHOBAHO;
- TOTTYCTHII - IPOU3BEICHbI - B pellIeHUHU
BBIUMCIUTENBHYIO |JIMIIHUE NEHCTBUS, | UIMEETCs
omunoKy, He HE BeAyIIue K HETOYHOCTH B
BIIUSIIOLIYIO Ha OCHOBHOMY yKa3aHUU Ha
XOJ1 TAMbHEUIINX |pe3yabTaTy HCIIOJIb3yEMBIE
pacCyXJIeHHU; pelLIeHus; CBONCTBA,
- IOJTYYHIT - IOIyCTUJI onpeeeHus,
HEMPaBUJIbHBIN | BBIYUCIHUTENbHYIO |IPU3HAKH,
OTBET B omunoKy, HE TEOPEMBI;
pe3ynbrare BJIUSIIOLIYIO Ha XOJ |- TPOU3BEACHbI
BEIUHCIUTEILHON | JATILHEHIITNX JIMIITHUE JICHCTBHS,
OILLINOKH. paccyxIeHHit; HE BeAyIIHE K
- TIOJTYYHIT OCHOBHOMY
HETpPaBUIIbHBII pe3yabTaTy
OTBET B PE3YJIbTATE | PEILICHNUS;
BBIYUCIIUTENIHON |- TOMYCTUI
OILLIMOKH. BBIYHCTUTENbHYIO
omuoKy, HE
BIIUSIIOLIYIO Ha XOJ]
NaJbHEUIIINX
pacCyKJIeHUH;
- TIOJTYYNJI
HEIPaBUJIbHBIN
OTBET B pe3yJIbTare
BBIYMCIIUTEIBHOM
OIHUOKH.
Yyammiics Yyammiics Vuammiics Yyamuiics
BBITIONTHUI O€3 BBITIONTHUI O€3 BBITIOJTHUI €3 BBITIOJTHIIJI MEHEe

HEJIOYETOB HE
Menblire 90% ot
KOJIMYECTBA
MPEJUIOAKEHHBIX

Heno4eToB OT 75%
1o 90% or
KOJIMYECTBA
MPEIIOKEHHBIX

HEJI0YETOB OT
56% mo 75% ot
KOJIMYECTBA
TMPEUIOKEHHBIX

56%
MPEII0KEHHBIX
3aJJaHuH.




3amanmii / UJIN
BBITIOJIHI BCE
NpeJUI0KEHHbIE
3aJIaHKs, HO
nonyctuia 1 u3
CIIETYIOIINX
HEIOYETOB:

- penieHue
HEJI0CTATOYHO
000CHOBAHO;

- B pEUICHUU
HMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
HCITOJIh3yEMbIC
CBOICTBA,
oTpeIeTICHUS,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIAIIIHUE
JIeHCTBHSA, HE
BEIIYIIIHE K
OCHOBHOMY
pe3yabTaTy
pelieHus;

- IOIyCTUJI
BBIUHCITUTEIHHYIO
omnoKy, He
BITUSIIOIIIYIO Ha
X0 JAILHEUIITNX
pacCyKIeHHUI;
- TIOJTYYHIT
HEIPaBUIIbHBII
OTBET B
pe3yabTare
BBIYHCIIUTEILHOM
OIITNOKH.

3amanmii / JIN
BEITIOJIHIT HE MCHEE
90% oOT KoIMUeCTBa
MPEJUIOAKEHHBIX
3aJaHNN U
nonyctuia 1 u3
CIIETYIOIINX
genouéros / NJIN
BBITIOJIHI BCE
NpeJUI0KEHHbIE
3aJIaHKs U
JOITYCTHII 2 U3
CIIETYIOIINX
HEIOYETOB:

- penieHue
HEJIOCTaTOYHO
000CHOBAHO;

- B pEUICHUU
HMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
HCITOJTh3yEMbIC
CBOICTBA,
oTpeIeTICHU,
MIPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIMIITHUE JeHCTBUS,
HE BeIyIlHe K
OCHOBHOMY
pe3yabTaTy
penieHus;

- IOy CTHJI
BBIUHCIUTEIHHYIO
omnoKy, He
BIIUSIONTYIO Ha XOJT
naJIbHEUIITNIX
pacCyKIeHHUI;

- TIOJTYYHIT
HEMPaBUIbHBIN
OTBET B PE3yJIbTATE
BBIYHCIIMTCIIHHOM
OIIHOKH.

3amanmii / JIN
BBITOJIHI OT 75%
10 90% or
KOJIMYECTBA
TMIPEIUTOKEHHBIX
3aJIaHi U
JOTYCTHJT OJTUH
WM Ba W3
CIIETYIOIINX
Henouéron / UJIN
BBIIIOJIHIJI HE MEHEE
90% ot KoIMUecTBa
TIPEIUTOKEHHBIX
3aJIaHi U
JOMYCTHA 2 WK 3
13 CIICTYIOIINX
genouéros / MJIN
BBIITOJTHIJI BCE
TpeJIOKEHHBIS
3a7aHusl, HO
JonycTHi 4 u3
CIIeTYIOIITUX
HEIOYETOB:

- pereHue
HENOCTATOYHO
000CHOBAHO;

- B peIICHUU
HMECTCS
HETOYHOCTH B
yKa3aHUU Ha
HCIIOTb3yEMBIC
CBOICTBA,
ompeecHus,
MPU3HAKH,
TEOPEMBI;

- IPOU3BEACHBI
JIMIITHUE IeHCTBUS,
HE BEIyIIHE K
OCHOBHOMY
pe3ynbTaTy
perieHus;

- IOMTYCTHII
BBIYHUCITUTEILHYIO
omnoKy, He
BIUSIIOLIYIO Ha XOJ]




aJIbHEUIINX
pacCyKIeHUH;

- TIOJTYYHJI
HEIPaBUJIbHBIN
OTBET B pe3yJibTaTe
BBIYMCIIUTEIILHOMN

OIIINOKH.

OueHo4YHbIE CPeACTBA

Monayab Nel. IlpeoOpazoBanue BbIpasKeHH i

1. YcTHbIl onpoc: (MpuMepbI BONPOCOB)

1) Kak cBsi3aHbI CHHYC ¥ KOCHHYC OJTHOTO apryMeHTa?
2) HazoBuTe OCHOBHBIE CBOICTBa Jlorapudma.

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

%
1) Bbluncaure: 647% (3%} 324 .
2) Haiinnre 3navenne Buipakenns: 3°%7* +log, log, 85 + log, 72—1log, 5-log, 3-log, 2.

3. TectupoBanme: (mpuMepbI 3aJaHUI)

. 3sina-5cosa+2 1 . o
1) Haitnure tg o , eciin =—. JlaiiTe KpaTKuii OTBET K 3aIaHUIO.

sina+3cosa+6 3

2) Haiiaure 3HaueHue BolpaxkeHus 5sin(a —77x)—11cos (37” + aj , eciu sina =—0,25. [laiite

KpPaTKHUI OTBET K 3aJJaHUI0.

Mopnyab Ne2. Pemenne 3aaa4 niIaHAMETPUH

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) HazoBuTe npu3Haku nogo0us TpeyroibHUKOB.

2) Kakum cBOMCTBOM 00J1a/1aeT MeIMaHa B MPSMOYTOJIbHOM TPEYTOJIbHUKE?

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) Octpsiit yron B npsimoyrosnsroro Tpeyronsuuka ABC pasen 86°. Haitaute yron mesxy
BbicoTori CH u 6uccekTpucoit CD, mpoBen€HHBIMU U3 BEPIIMHBI IpsiMOTO yriia. OTBET 1aiiTe B
rpagycax.

2) B tpeyronbuuke DEF Touku D, E,,F, — cepenuHbl cropoH EF,DF U DE COOTBETCTBEHHO,
DT — BBICOTa, /EDF =60°, /EFD = 45°.

a) [lokaxxure, uro Touku D, E,, F U T JexXar Ha OJJHOM OKPYXHOCTH.

0) Haiture DT , ecnu EF = 24/3.

3) Haiigure nauny Bekropa d(6; 8).

3. TecrupoBanue: (mpuMepbI 3aJaHUI)
1) Yerbipexyromsauk ABCD Brucan B okpyxHocTb. Yron ABD pasen 33°, yron CAD pasen

49° . Haiture yron ABC. OtBer paiite B rpafycax, eIMHHUIbI H3MEPEHHUI YKA3bIBATh HE HYKHO.
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2) BeicoTa mpaBmIIbHOTO TpeyroibHUKa paBHa 144. Haliqute pannyc OKpy>KHOCTH, ONTMCAaHHON
OKOJIO 3TOr0 TPEYroibHUKA. JlaliTe KpaTKUil OTBET K 3aJaHHUIO.

Mopnyas Ne3. Ucnonp30BaHNE TEOPHU BEPOATHOCTENH M MaTeMAaTH4ECKON CTaTUCTHKH NMPH
PCIICHHUH 33134

1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) Kakue coObITHS Ha3bIBAIOTCS HECOBMECTHBIMU?

2) Ilpu pemieHnn Kakux BEPOSTHOCTHBIX 3a/1a4 UCIIONIb3yeTcs cxeMa bepHymu?

2. IlncbMenHas padora: (mpuMepsl 32 aHUMH)

1) YtoObl TPOWTH B CIEAYIONIMIA KPYr COPEBHOBaHHM, (yTOONBHON KOMaHIC HYXXHO HaOpaTh
X0Tsl ObI 6 04KOB B IByX Urpax. Eciu KomaHJa BBIMTPHIBACT, OHA MOIY4aeT 5 OYKOB, B Cllydyae
HU4Ybel — 1 ouko, ecnu mpourpeiBaeT — 0 oukoB. HalimuTe BEpOSATHOCTH TOTrO, YTO KOMAaHIAE
yZacTcsl BHINTH B CIEAYIOUINI Kpyr copeBHOBaHMM. CuuTaiiTe, 4TO B Ka)KJ10i UTPE BEPOSATHOCTH
BBIUTPHIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,3.

2) ABToMaTHuecKas JMHHUS HW3rOTaBIMBaeT Oartapeiiku. BeposTHOCTH TOro, 4YTO TOTOBas
Oatapeiika HeucnpaBHa, paBHa 0,02. [lepen ymakoBko# kaxmas Oartapeiika MPOXOJUT CHCTEMY
KOHTpOJIsl. BepoaTHOCTH TOTO, YTO crcTeMa 3a0pakyeT HeHWclpaBHYIO Oarapeiiky, paBaa 0,97.
BepositHOCTh TOTO, 4TO cHcTema o omuOKe 3a0pakyeT ucnpaBHylo Oarapeiiky, paBHa 0,05.
Haiinure BeposSTHOCTH TOrO, 4TO CIlydyailHO BbIOpaHHas H3TOTOBJIEHHas Oartapeiika Oyner
3a0paKoBaHa CUCTEMOW KOHTPOJIS.

3. TecrupoBanue: (mpuMepbI 3aJaHUI)
1) CumMeTpruuHyr0 MOHETY OpocaroT 12 pa3. Bo CKOJIbKO pa3 BEpOSITHOCTh COOBITHS «BBIMAJIET

POBHO 4 OpJia» MEHBIIIE BEPOSTHOCTH COOBITUS «BBIMIAJIET POBHO 5 OPIIOB»?

2) Mama komekunoHupyet npunuecc u3 Kunupep-cropnpuzos. Beero B komteknuu 10 paszHbix
MPUHIIECC, U OHU PAaBHOMEPHO PacIpe/ieNieHbl, TO €CTh B KaKJIoM odyepeaHoM Kunnaep-croprpuse
MOXXET C PaBHBIMH BEPOSTHOCTSIMH OKa3aTbcs Jio0as u3 10 mpuninecc. Y Mamu yxe ecThb
YeTbIpe pa3Hble MPUHLECCHl U3 KoJuleKIuu. KakoBa BepoOATHOCTH TOTO, YTO ISl MOJyYeHUs
creayrouen npuHIeccsl Maie npuaércst KynuTh emé 2 Wiy 3 MOoKOJIaaHbIX sita’?

Mopnyab Ned. Pemenne ypaBHEHU M

1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) B xakux caydasx mnpoucxoautr cyxenne OJI3 mnpu pabore ¢ norapudpmudeckumu
ypaBHEHUAMU?

2) B uéMm cyTh paBHOCHJIBHOI'O IIEPEX0/1A IPU PELIEHUN YPABHEHUM?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)
1) Pemure ypaBHEHUE /7 +6X = —X.
Ecnu ypaBHeHue nmeet 6osiee 0THOTO KOPHS, B OTBETE 3aIUIINTE OOJBIINI U3 KOPHEH.

2) a) Pemute ypaBHEHHUE 8sin® X+ 2+/3 cos [37”— xj =9.

6) Haiinure KopHH 3TOr0 ypaBHEHUS, TPUHAISKAIINE OTPE3KY [—57”;—7;} .

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Haiinure kopensb ypasuenus 109, (x+5) =109, (2x-2).
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X,
2) Pemure ypaBuenue: 49°°%° 8. 494 +1=0. Ecnu ypaBHeHHe uMeeT 6oJiee 0JTHOTO KOPHS, B
OTBETE 3alUIINTE MEHBIINN U3 KOPHEM.

Mopnyab NeS. Pemienne HepaBeHCTB

1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) Mo>xHO T YMHOXAaTh 00€ YaCTH HEPAaBEHCTBA HA MIEPEMEHHOE BbIpaKeHUE?

2) Yto cnenyer crenarb nepes oTOpachblBaHUEM JIOTapH(pMOB C OJMHAKOBBIM OCHOBAaHHEM IIPH
peLIeHUH MTPOCTEHIIHX JIoTapu(PMUIECKUX HEPABEHCTB?

2. IlncbMenHas padora: (mpuMepsl 3aJaHUH)

< 33.

1) Pemmre HepaBeHCTBO: 2 +
2X—5

45 N 14
(log3 x+6log, x)2 log; x+61log,

2) Pemmrte HEpaBEHCTBO: +1>0.

3. TecrupoBanue: (mpuMepbI 3aJaHUI)
1) Pernre Hepasenctso log, (9—9x) > log, (x2 —3X+ 2) +log, (x+4).

X X+1
2) Pernte HepaBEeHCTBO: 16 _‘11 -3 + 20 <44
A1 6

Moayab Ne6. Pemenne 3a1a4 NpUKJIATHOTO COAEPKAHUS

1. YcTHbIi onpoc: (MpUMepbI BONPOCOB)

1) Yto Takoe cpemHsisi CKOPOCTh JTBUKCHHUSI?

2) Kakum COOTHOIICHHEM CBSI3aHBI TPOU3BOIUTEILHOCTH PAOOTHHKOB IPU COBMECTHOU padboTe?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) JlBa yenoBeKka OTHPABIAIOTCS M3 OJHOTO U TOTO K€ MECTa Ha MPOTYJKY 0 OMYIIKU Jieca,
Haxojsmelcs B 2,3 KM oT MecTa oTnpasieHus. OIuH UAET CO CKOPOCTHIO 3 KM/4, a IPyro —
co ckopoctbio 3,9 kM/4. JloWas 1O OMyIIKH, BTOPOW C TOW K€ CKOPOCTHIO BO3BpAIAETCS
oOparHo. Ha KakoM pacCTOSHUM OT TOYKU OTIPABICHUS MPOU30UIET uX BeTpeva?

2) Anapeii uraaupyet 15-ro nekaOps B3sITh KpeauT B Oanke Ha cymmy 900 Thicsu pyOnei Ha

(n +1) MecsL. Y cI0BUs BO3BpaTa KpeAUTa TAKOBBI:

— 1-ro uucna KaXaoro Mecsna JOAT Bo3pacTaeT Ha % 10 CpaBHEHHUIO C KOHIIOM
MIPEABIIYIIETO MECSIIa,;

— €0 2-r0 1o 14-¢ 4uCI0 Ka)XX0ro Mecs1ia He0OXO0AUMO BEIILJIATUTh YacTh J0JITra;

— 15-ro ymcma kaxmoro mecsna ¢ 1-ro mo N-i goar moipkeH ObITh Ha 20 ThICSY pyOnei
MEHBIIIE A0Jra Ha 15-¢ 4nclio NpeapIAyIero MecsIa;

— 15-ro yncna N -ro mecsna goar cocraBut 300 TeICSY pyOIIeii;

— K 15-my uncny (n +1) -r0 MeCsIIIa KPeIUT TOJIKEH OBITh MOJHOCTHIO MOTalIeH.

Haiinure r, ecmu M3BECTHO, YTO OOIIasi CyMMa BBIIUIAT IOCIIE TOJIHOTO IMOTAIICHUs KpeanuTa
coctaBuT 1272 THICSUM pyOIeH.

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Kaxknpiit u3 1ByX pabo4nx OJMHAKOBON KBATM(UKAIIMK MOKET BBITIOJIHUTH 3aKa3 3a 17 4acos.
UYepes 5 yacoB mociie TOrO, KaKk OJMH M3 HMX IPUCTYNWJI K BBIIOJHEHUIO 3aKa3a, K HEMY
MPUCOCTUHUIICS BTOPOW paboumii, U pabOTy HaJ 3aKa30M OHH JIOBEIH JI0 KOHIIA YK€ BMECTE.
CKOIbKO 9acoB MOTPeOOBAIOCH Ha BBHITTOJIHEHUE BCETO 3aKaza?
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2) U3 mynkTa A KpyroBoi Tpacchl Beiexaj BemocuneaucT. Yepes 20 MUHYT OH e11e He BEPHYJICS
B IYHKT A U U3 NMyHKTa A CI€JOM 3a HUM OTHPABHICS MOTOLMKIUCT. Yepe3 5 MUHYT mocie
OTHpaBJICHHUS OH JOTHAJ BEJIOCUIIENINCTa B MEPBBIA pa3, a eimie depe3 46 MUHYT MOCIE 3TOro
JIOTHAJI €ro BO BTOpo# pa3. HaliauTe ckopocTh MOTOLIMKIIMCTA, €CIIN JAJIMHA TPACCHl paBHA 46 KM.
OTBeT naiiTe B KM/4.

Mopyas Ne7. Pemenne 3aqad cTepeoMeTpun

1. YcTHBbIl onpoc: (MpuMepbI BONPOCOB)

1) Yem u3mepsieTcst yroia MeX1y TUIOCKOCTSIME?

2) HazoBuTe npu3HaK NEpHEHANKYIIPHOCTH NPSIMOM U IIIOCKOCTU

2. ITucbMenHasi padora: (mpuMepbI 3a1aHMiA)

1) Yepe3 cpenHo JHHUIO OCHOBaHHUS TPEYrOJbHOW TPU3MBI TIPOBEICHA ILIOCKOCTD,
napaiuensHas 6okoBomy peOpy. Ilmomans GOKOBOW MOBEPXHOCTH OTCEUEHHOM TPEyroibHOU
npu3Mbl paBHa 35. HaliquTe mutonaas 60KOBOW MOBEPXHOCTH MCXOTHON TTPU3MBI.

2) B npasmibHol uetkipéxyroiprHoi mpm3me KLMNK, LM N, cropona ocnoBanms KL paBHa

8, a 6oxoBoe pedpo KK, paBHO 42 . Ha pé6pax LM wu M;N, ormeuensr Touku A u B
cootBercTBeHHO, puuém LA =M B =2. ITnockocts o mapamnenbha mpsimoit LN u comepxut

Toukn A u B.
a) Jlokaxwure, uro npsimas K,M mnepnenaukyssipHa MI0CKOCTH ¢ .

0) Haiigure paccrosiaue ot Toukud L 710 MIIOCKOCTH « .

3. TectupoBanme: (mpuMepbI 32 JaHUI)
1) Hatimure 00beM MHOIr'OrpaHHHKa, BEPIIMHAMU KOTOPOT'O SABJISIIOTCS TOUYKH B, C, D, B,

npsiMoyroJibHoro napajienenuinena ABCDAB,C D, , y kotoporo AB=4, AD=5, AA =6.

2) Inomanp 6OKOBOI MOBEPXHOCTH KOHYCA B /IBa pa3a 0oJblle IIIomaan ocHoBaHus. Haliaure
yToJ MeX1y 00pasyrolei KOHyca U TUIOCKOCThIO OCHOBaHUs. OTBET JaiiTe B Tpaaycax.

Moayabp Ne8. Pemenne BapHMAHTOB 3K3aMEHALMOHHBLIX PpadoT Mo MareMaTHKe M
coJep KaTeJbHbII aHAJIM3 IONMYIIEHHbIX OIIN00K

1.ITucbmenHas padora:

Pemienne BapuaHTOB 3K3aMEHAIIMOHHBIX pa0dOT MO MaTeMaTUKe, pa3MEUIeHHbIX Ha caiite OUIIN
Ha 2025-2026 yueOHbIii ro.

3. OPTAHUM3ALIUNOHHO-IEJATOI'MYECKHUE YCJI0OBUS PEAJIM3ALIUU
ITPOI'PAMMBI

3.1. TpeOoBaHusl K MATEPUATbHO-TEXHHYECKUM YCJIOBHUSAM:

OcBoeHHME KypCOB TMpEANoiaraeT HUCHOJIb30BaHUE CJEAYIONIEr0  MaTepuaIbHO-
TEXHHYECKOTO O0ECTICUCHUS:

- CHOCIUaNM3WpOBaHHAS ayJAUTOPHsS, BMECTUMOCThIO Oonee 15 demoBek. Twumoas
KOMIUICKTAIMSI ayJAUTOPHH COCTOUT U3 MYIbTUMEAUMHOTO 000pymoBaHUs (KOMIBIOTED,
MIPOEKTOP);

- pa3aTO4YHbIA MaTepual.

3.2. YueOHo-MeTOAMYeCKOe U HH(POPMALIMOHHOE O00ecnieyeHne
OcHo6HbLE UCMOYHUKU:
1. Bunenkun H.S., HBames-MycaroB O.C., HIBapubypn C.M.. Anrebpa u Hauana
MaTeMaTH4YeCKOro aHainu3a (MpoduiabHbIN YpoBeHb). M31-Bo «MHueMo3uHay, 2021.
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2. Komsrua IO.M., Cumopo [0.B., Tkawea M.B. um gnp. Anrebpa u Hadana
MaTeMaTHYeCKOro aHanu3a (mpoduiabHbIi ypoBeHb). M3n-Bo «MHuemo3uHay, 2021.

3. Mopnakosuu A.I'., Cemenos I1.B., [leaumera JI.O. Anrebpa u Havyasia mMart. aHanu3za. 11
kjacc. YueOHuk. ba3oBwlii u yrimyOneHuslii ypoBHH. Kommiekt B 2 uacTsax. M3a-Bo
«MnaemosuHay, 2021.

4. Aranacsa JI.C., byry3zoB B.®., Kagomuer C.b. u np. I'eomerpus (6a3o0Bblii u
npoduibpHBIA ypoBHH). U31-Bo «IIpocBemenney, 2021.

5. HoropenoB A.B. Teomerpusi (6a3oBbii u mnpoduibHbIE  ypoBHH). M3a-BO
«ITpocsemenner, 2021.

6. IlorockyeB E.B., 3BaBuu JI.U. I'eometpus (mpoduibHblii ypoBens). Uzn-Bo «poday,
2021.

HononnumenvHvie UCMOYHUKU:

1. Smenko WN.B., llecrakoB C.A. EI'D2-2022. Marematuka. MeToaudyecKkue yKa3aHUSI.
[Ipodunehsni ypoens. ®I'OC. — MITHMO, 2021

2. Caposuuumii FO.B. EI'D. Matemaruka. [IpodunbHblii ypoBeHb. 3a1aHus ¢ pa3BEepHYTHIM
orBeToM. — M.: 31-Bo «OK3amen», 2021.

3. Hotockyes E.B. EI'D. Marematuka. 3aganus 13, 16. OnopHbie 3a1a4u 110 T€OMETPHH.
[Tnanumerpusi. Crepeometpust / E.B. Tlotockyes. — M.: U3a-Bo «Ox3amen», 2021.

IIpocpammnoe obecneuenue u Mnmepnem-pecypcoi

1. http://prof.mathege.ru/ OrtkpeiTeiii 6ank 3aganuii EI'D mo Maremaruke. [IpoduiabHbIi
YPOBEHb

2. https://ege.sdamgia.ru/ O6pa3oBaTenbHBIA TOPTaN IS IMOATOTOBKM K 3K3aMEHaM.
MaremaTrka npo(uIbHOTO YpOBHS

3. http:/fipi.ru/  Odunmansueiii  cadt degepalbHOr0 HHCTHTYTA  IEJArOTMYCCKUX
U3MEPECHUMN

4. https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/ Hasurarop EI'D
PocoGpnamzopa

5. https://resh.edu.ru/ Poccuiickast 3;71eKTpOHHAS IIKOJIA

3.3. KaapoBoe odecnieueHne 00pa3oBaTeIbHOIO Mpoliecca

TpeboBanus k KBaTM(UKAIIMH [TEAATOTMYECKUX KaPOB:

[Temarornyeckuii cocraB, OOydYarOMMK TIO JOMOJTHUTEIBHONW 00IIe00pa3oBaTeIbHOM
nporpaMMe, COCTOMT W3 CIEIHMATUCTOB C BBICIIUM MpOo(ecCHOHATBHBIM 00pa30BaHHUEM,
MMEIOIINM CTaX MeJarorn4ecKoi paboThI MO JaHHOW CTIEIIMAIBHOCTH HEe MeHee 3-X JIeT.

4. PYKOBOJMTEJIb U ABTOP(bI) IOT'PAMMBI

PykoBoauTens:
Nounenko Cepreii BanoBuu, mupektop YMI] tectupoBanus um noarotoBku k EI'D u I'MA
Henapramenta oopazoBanusi KOV.

ABTOpBI:

ManakaeB Muxaun CTemaHoBHY, CTAPIIANA MpernoaaBaTesb Kadeapsl oomei maremarnku UMM
uMm. H.U. JIobaueBckoro KOV;

AxmanueB Azatr @apuioBud, npenogaBaTeiab MaremMaTuku Y M1 TectupoBanus U MOATOTOBKHU K
EI'D u 'HA KOVY.
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