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1. OBHIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHbIe MPABOBbIE OCHOBAHMNSI Pa3padoTKU MPOrpaMmMbl

HopMmaTuBHy10 paBOBYIO0 OCHOBY pa3pabOTKU MPOrpPaMMbl COCTABIISIOT:

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

— Ilpuka3z Munnpocsemenusi Poccun ot 27 utong 2022 r. Ne 629 «O06 yTBep)aeHUU
[Topsinka opranu3aiu U OCYLIECTBIEHUS 00pa30BaTeNIbHON 1€ATEIHHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM TPOTPaMMaM;

— Ilpuka3 MwunoOpazoBanus P® ot 05 mapra 2004 r. Ne 1089 «OO6 yTBepxkacHUU
(denepasbHOrO KOMIIOHEHTa TOCYIApCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO (ITOJTHOTO) 00IIET0 00pa30BaHUS.

1.2. AKTyaJIbHOCTBH POrPaMMbI
[Iporpamma mpenHazHavyeHa Ui MOATOTOBKM K EJNMHOMY rocynapcTBEHHOMY 3K3aMEHY I10
o0pa3zoBaTenbHONW TMporpaMMe cpeaHero obmiero oOpazoBaHus Kypca «MaTemaTukay
(mpoUIABHBIA  ypOBEHb) Ui IIKOJBHUKOB. AKTYaJlbHOCTh 3aKJIIOYaeTCs B  Pa3BUTHUU
MaTeMaTUYeCKON KyJIbTYphl IHIKOJbHUKOB M OOECIEYEHHH HX TMOTPeOHOCTEH MO YCBOEHUIO
HaBBIKOB ~ pabOTbl €  KOHTPOJBHBIMH  HU3MEPHUTENbHBIMH  MarTepuasiaMu  Egunoro
rOCyJJapCTBEHHOTO 9K3aMEHa.

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

1.4. Kareropum o0y4aromuxcs
Hacrosimass mporpamMma  mpeaHasHadeHa i yvammxcs 10 kmaccoB  cpenHuX
0011e00pa30BaTe/IbHbIX y4E€OHBIX 3aBEACHUMN, [UId CTYAEHTOB CTApIIMX KypCOB CpEIHHUX
CrI€uaJabHBIX y‘-I€6HI>IX BaBeﬂeHHﬁ, a TakKKC IJid JIMI, YK€ HMCIOIUX ITOJIHOC CPEAHCC WA
cpenHee crenuaabHoe 00pa3oBaHuUe.

15. Cpok ocBoenusi nmporpammsl — 96 akanemudeckux yacoB (32 menenu). Ilepuon
OCBOCHHMS MTPOrpamMMbl: OKTAO0pb 2024 r. — maii 2025 .

1.6. ®opma 06yueHus1 — ouHasl.

1.7. ®opmbl U peKUM 3aHATHI.
3aHATHS COAEPKAT TEOPETUYECKYI0 M TMPAKTUYECKYI0 YacTH. TeopeThdecKas 4acTh 3aHSTHUS
NPOBOTUTCS B ()OPME JICKIIMHU, BKJIIOYAIONICH B ceOs JEMOHCTPALMIO PEIICHUH MPOTpaMMHBIX
3amad  Kypca. [IpakThyeckas 4YacTh 3aHATHS pPEATM3yeTCs B BHIE CaMOCTOSTEIHHOTO
MaTeMaTHYECKOTO TMPAKTHKyMa M IOCIEAYIONIET0 COBMECTHOTO pPa30opa CIIOKHBIX 3a/IaHUil.
Pexxum 3amsaTuii: OOHO 3aHATHC B HCIACIIO, MNPOAOJLKUTCIBHOCTL OJHOI0 3aHATHUA 3
aKaJIeMUYECKHX Jaca.

1.8. llesb ¥ 3a1a4u MPOrPpaMMbl
e OBJaJICHUEC MAaTEeMaTHYECCKUMHU 3HAHUSMHU U YMEHHSIMH, HEOOXOIMMBIMH JISi YCHEITHOTO
MMPOXOKACHUSA BBIITYCKHBIX H BCTYIUTCIIbHBIX HCHBITaHHﬁ, MPpOAOJIZKCHU A O6pa3OBaHI/I$I u
OCBOCHHS N30paHHOW CIIEIMATBHOCTH Ha COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, aITOPUTMHUYECKON
KyJbTYpbl, ~KPUTUYHOCTH  MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM [uid  Oymyuien
po¢eCCHOHATIBHOMN IEATENBHOCTH, a TAKXKE MOCIEAYIOUIEro 00yueH sl B BBICIIECH LIKOJIE.

1.9. TpeGoBanus K pe3yJbTaTaM 0CBOEHHMS MPOrPaMMBbI
B pezynomame oceoenus npoecpammul yuawuiics

001)ICEeH 3HAMb/NOHUMAMNb:

® 3HA4YCHHC I/I,Zleﬁ, MCTOIOB H PC3YJIbTAaTOB anrerm U MATEMAaTHUYCCKOI'O aHalin3a [aJjIid
MOCTPOEHUS MOJIENIEH peajbHBIX MPOIECCOB U CUTYAIINH;

¢ BO3MOKHOCTHU I'COMCTPUHN Ui OITMCAHUA CBOMCTB pCaIbHBIX NPCAMETOB U UX B3aUMHOI'O
PaCIIOJIOKCHUA,

® YHUBEPCAIbHBINA XapakTep 3aKOHOB JIOTUKA MaTEeMaTHUECKUX PACCYKACHUH;

00./151CeH ymenb:

® BBIIOJHATh apuU(METHUECKHE JAEHCTBHs, cOYeTass YCTHble M TNHCbMEHHBIE IPHUEMBI,
HaXOJUTh 3HAYEHMs KOPHSA HATypaJbHOW CTENEHH, CTENEHU C PAlMOHAIbHBIM IOKa3aTeseM,
Jorapugma, IoJab30BaThCsl OLEHKOW U MPUKUAKON MPHU MPAKTHUECKUX pacyeTax;

® MPOBOJUTH IO W3BECTHBIM ¢dopMyjiaM U TMpaBWwiaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPa)KEHUH, BKIIIOYAIOIIUX CTETICHH, PaUKaibl, JOrapu(pmMbl 1 TPUTOHOMETPHUECKUE (PYHKIIUH,

® BBIYHCIIATH 3HAUYEHUS] YHUCIOBBIX U OYKBEHHBIX BBIPQXKEHUH, OCYIIECTBIAS HEOOXOAUMBIE
MIOJICTAHOBKH U ITPe0Opa30oBaHuUs;

® ONUCHIBATH MO TpadUKy MOBEICHUE U CBOMCTBA (DYHKIIMIA, HAXOJAUTH MO IPaPuKy QyHKITIH
HaI/I6OJ'H>H_II/Ie U HAUMCHBIIINUEC 3HAUYCHU A,

e pewmaTh YpaBHEHHS, HEpPAaBEHCTBA, MCIONb3ys CBOWCTBAa (GYHKUMH, HX Tpaduyeckue
NpEeCTaBICHUS, TPOU3BOIHYIO (DYHKIIMH;

e pemaTh paluoOHANIbHBIE, TOKa3aTelbHbIE U JIOrapuMUIecKiue ypaBHEHHUSI 1 HEPaBEHCTBA,
VPPALMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHU S, UX CUCTEMBI;

e p300pakaTh HA KOOPJAMHATHON TIJIOCKOCTH MHOYECTBA PEIICHUM MPOCTEUININX YPAaBHEHHI
U UX CUCTEM;

e pemaTh TUIAHUMETPUYECKHE M HECJIOXKHBIC CTEPEOMETPUUYECKHE 3a/layl Ha HAaXOXKICHUE
T€OMETPUUYECKHUX BEJIMYUH (JVIMH, YTIIOB, TUIOIIA/IeH, 00HEMOB);

00J1JICEH  UCNOJIb306AMb npuoﬁpemeuubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ
0esAmMebHOCHU U NOBCEOHEBHOU HCUSHUL:

e Ui NMPAKTUYECKUX pacdeToB MO (hopMynam, BKIIOYass GOPMYIIBI, COAEpIKAIINe CTEHEHH,
panukansl, JorapuMel 1 TPUTOHOMETpUYECKHEe (PYHKIINH,

e JUId ONHCAaHWS C MOMOLIbIO (YHKIMH pPa3IMYHBIX 3aBHCUMOCTEH, MPEACTAaBICHUS WX
rpadu4ecKu, HHTEPIPETAuH rpaduKoB;

® ISl BBIYMCIICHUS OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TENI MpPHU
PEILICHNH MPAKTUYECKUX 3a/1a4;

® ISl pPEIICHUS T'€OMETPHUYECKUX, (PU3NYECKHX, SKOHOMHUYECKHX M APYTUX MPHUKIAIHBIX
3aj7iady, B TOM 4MCJI€ 3a7a4 Ha HauOOoJIbIINEe U HAUMEHBIINE 3HAaYE€HUs ¢ IPUMEHEHUEM arrapara
MaTeMaTU4YeCKOro aHalnu3a,

® JJIA MMOCTPOCHUA U UCCICIOBAHUSA HpOCTCfIH.IPIX MaTEMaTHYCCKHUX MOI[CJ'ICI\/'I.



2. COAEPXXAHUE IMPOI'PAMMBI

2.1. Y4yeOHBIH mJIaH

B TOM 4HCIIE Bun u popma
No HawuMmenoBanue pa3nenos u Bcero ayn. npakt. | KOHTpOIS
n/m JHMCIUIUTAH (MOMYJIeit) 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 Ne4. YceTHBI onpoc,
Pemenue ypaBHeHui MMUCbMEHHAsA
12 4 8
pabora,
TECTUPOBaHUE
5. | Moayasb 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. | Moayab Ne7 YerHbI# onpoc,
Pemenwue 3amau crepeoMeTpun 12 4 3 MUChMEHHAs
pabora,
TECTUPOBAHUE
8. | Moayab Ne8. [TucemenHas
Pemenue BapranToB paborta
9K3aMEHAIMOHHBIX PadoT 0 12 4 3
MaTeMaTHKe 1
COZIepKATENIbHBIN aHaIN3
JIOTYIICHHBIX OIHUOO0K
Uroro: 96 32 64




2.2. Kanennapublii yueOHbIH rpaduk

Ilepuon o0yuenus
) HaumenoBanue mony.iast
(rmm)
OKTS0pb Monyns Nel. IIpeoGpa3zoBanue BeIpakKeHHI
HOSIOPH Monynb Ne2. Pemenue 3aia4d miiaHUMETPUA
6 Monynb Ne3. Mcnionp30BaHuE TEOPUH BEPOSITHOCTEN U
ACKADPE MaTEMaTUYECKON CTATUCTUKHU IIPU PEIICHUH 3a]a4
SIHBAPb Monynb Ned4. Penienvie ypaBHEHHH
deBpaib Monynb NeS. PenieHue HepaBeHCTB
MapT Monynb Ne6. Pemienue 3aga4 mpUKIaIHOTO COAEPHKAHUS
arnpenb Mopyns Ne7. Pemienue 3a1ad ctepeoMeTpuun
Monaynb Ne8. Pemienre BapuanToB 9K3aMEHAIIMOHHBIX PadoT
Mai 10 MaTEMATHKE U COAEPKATEIbHbIN aHaIN3 AOMYIEHHBIX
OIMO0K

Y Jluu o6yuenus OyayT OnpesiesieHbl B paclMCaHHH 3aHATHI IPU HAG0pE FPYIIbI Ha 00yYEHHE

2.3. Pabouas nporpamma

Mopnyas Nel. IIpeoOpazoBaHue BbIpasKeHUH

Sanar wa Ne [- 4

ToxecTBeHHbIE npeoOpa3oBaHus palOHAIBHBIX BBIPAKCHUM. ToxecTBeHHBIE
npeoOpa3oBaHusl ~ MPPALMOHANBHBIX  BbIpaxeHMH.  ToxaecTBeHHble — NpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX  BblpakeHUil. ToxaecTBeHHBIE  MpeoOpa3oBaHUs — MOKa3aTEIbHBIX
BbIpakeHH. ToXHecTBEHHbIE TpeoOpa3oBaHus JIOrapu(PMUUYECKUX BbIpakeHH. CpaBHEHHE
3HAQYCHUI YHCIIOBBIX BBIPAKECHUM.

Mogayns Ne2. Pemenue 3a/1aq MiIaHUMETPUHU

Zauar ni Ne 5-8

OCHOBHBIE COOTHOUICHHSI B TPSMOYTOJILHOM TpeyrojbHuke. CBOWCTBAa PaBHOOEIPEHHOIO WU
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB. POpMyIIbl IUIOMAAN TPEyrojabHUKa. CBONCTBO OMCCEKTPUCHI
yria TpeyroibHuka. Teopema kocunycoB. Teopema cuHycoB. 3MepeHue yrioB, CBSI3aHHBIX C
OKpYKHOCTbIO. (CBOMCTBa KacaTENIBHBIX, CEKYIIMX M XOpX OKPYKHOCTH. DBrluucieHue
OucceKTpuc, MeInaH, BHICOT, PaJNYCOB BIIMCAHHON M OMUCAHHOM OKPYKHOCTEH TPEyroJbHUKOB.
CpolicTBa M TIPU3HAKM BIUCAaHHBIX M ONMCAHHBIX YETBIPEXYTOJIBHUKOB. Brnucanusle u
ONMCAaHHbIE MHOTOYTroIbHUKHU. Onpenenenne Bekropa. CyMMa U pa3HOCTbh BEKTOpoB. CKasipHOE
MPOMU3BEJCHUE BEKTOpPOB. JlmMHA BekTOpa. YTojl MEXIy BEKTOpamMHu. 3aKpEIUICHUE YMEHUS
IIPOBOAMTH JJOKA3aTENIbHBIE PACCYKICHUS NIPU PELICHUH 3a/1a4.

Mogyns Ne3. Mcnonb30BaHHE TEOPHH BEPOSITHOCTEH W MaTEMAaTHYE€CKOW CTATUCTHKH NPHU
PCLICHHUH 33134

Zangr wg Ne 9-12

WcnblTaHus, MCXOAbl HCHBITAaHWM, 3JI€MEHTapHble coObITHs. IlpaBWiIO yMHOXEHUS JUIs
KOHEYHOT'0 YHCJIa HE3aBUCHUMBIX MWCIBITAaHUH. OJEMEHThl KOMOWHATOPHUKH: IE€pPECTAaHOBKH,
pa3merenus, couetanus. Kinaccudeckas BepossTHOCTHast cxema. COBMECTHbIE U HECOBMECTHBIE
coobpituss. Cymma u mpousBeneHue coObiTuil. Teopema O BEpOSTHOCTH CYMMBI COOBITHIA.
[IporuBomonoxHbie cOOBITHS. Teopema 0 BEpOSTHOCTSIX MPOTHBOMOJIOXKHBIX COOBITHIA. Cxema




bepHyuu [Uist /7 HE3aBUCHMBIX ITOBTOPEHUHN MCIBITAHUS C JIBYMS BO3MOXKHBIMH HCXOJAMH.
VYcnoBHas BEpOATHOCTb. MaTeMaTuuecKoe 0XKUAAHUE CIIy4aiiHOM BEJIMYNHBI.

Monaynp Ne4. PemeHnune ypaBHEHU M

Zanar wg Ne 13-16

[lonatne O KOpPHSAX, MHOXECTBE pEUICHWH, OOJIACTH JOMYCTUMBIX 3HAUYEHHUH YypaBHEHHUS.
OCHOBHBIE METOJBl PELICHHUS PAalHOHAIBHBIX, HWPPALMOHAIBHBIX, TPUTOHOMETPUYECKUX,
[OKa3aTeIbHbIX, JIOTapU(PMUYECKHX YpaBHEHUH M YpaBHEHUH, COAEp)KAIIMX 3HAK MOIYJIS.
Hcnonb30BaHWEe pPaBHOCUIIBHBIX TIEPEXOJOB TpPHU pelieHuH ypaBHeHUU. OTOOp KOpHEH
YpaBHEHHs U3 3aJlaHHOTO IPOMEKYTKa. PelieHue 3ajad, CBSA3aHHBIX C MCCIEAOBAHHEM
KOJIMYECTBA KOPHEN YPaBHEHHUSI, COAEPIKALLETO MTapaMeTpBbl.

Mogyns Ne5. Pemenue HepaBEHCTB

Sarar usg Ne 17-20

[TonsiTHE O MHOXECTBE pEIICHHWH, 00JIACTU JOMYCTUMBIX 3HAUCHUN HEpaBeHCTBA. MeTon
UHTEPBAJIOB pELICHUS LENbIX U JPOOHO-pAllMOHATBHBIX HepaBeHCTB. (OCHOBHBIE METOJbI
pelIeHns TMOKa3aTeabHbIX, JOrapu(MHUUYECKUX HEPaBEHCTB M HEPABEHCTB, COJEPKAIIMX 3HAK
MOAOYJIA. Hcnonp3oBanue PaBHOCHUJIBHBIX MTEPCXOAO0B IMPU PCHICHUN HCPABCHCTB. Hcnonb3oBanue
METOJIOB pallMOHAIM3ALUNA MPU PEHICHUH MOKA3aTelbHBIX M JIOTapU(PMHUUECKUX HEPaBEHCTB.
Pemenune 3aJad4, CBA3aHHBIX C HCCICAOBAHHMECM KOJIMYCCTBA pemeHHﬁ CUCTCMblI HCPABCHCTB,
coepIKallleil mapaMeTphl.

Mopnyns Ne6. Pemenue 3agaq NpHUKJIaTHOTO COACPKAHUS

Sanar wg Ne 21-24

@opMHUpOBaHNE YMEHMsS AaHAIU3HPOBATh pEalbHBIC YHCIOBBIE JAHHBIC, OCYLIECTBIATH
NpakTU4YecKue pacy€rbl 1Mo  (opmyram; [IOJIb30BAaTbCsSl  OLICHKOM W NPUKUIKON IIpU
IIPAKTUYECKUX PACYETaX INPH PEIICHUW MPUKIAAHBIX 3alad, B TOM 4YHUCJIE COLMAIBHO-
HSKOHOMHYECKOTO0 U (hu3nyeckoro xapaxrepa. I[locTpoeHue M HCClIeOBaHUE MPOCTEHIINX
MaTeMaTHYeCKUX MOJENeH MpH pEelICHUM 3ajJad Ha JBM)KEHHE, pabdoTy, CIUIaBbl MU CMECH.
Hcnonp3oBanue Gopmyn g apuMETHUECKOW U T€OMETPUUYECKON MPOTPECCHil NP pereHUH
3aJa4 IPUKJIAJHOTO colepkaHus. Pemenne 3ajaHuil 5KOHOMUYECKOTO CONEPIKAHUS, CBSI3aHHBIX
C HA4YMCJICHUSIMU IIPOLICHTOB 110 BKJIaJaM U KpeauTaM U ONITUMHU3alUel IPOU3BOCTBA.

Mogyne Ne7. Pemenue 3anad crepeoMeTpun

Sanar g Ne 25-28

[IpssmMble ¥ TIIIOCKOCTH B MPOCTpaHCTBE. MHOrorpaHHuku. Tena W MOBEPXHOCTH BpallCHUS.
OcCHOBHBIE OIIpPENIEICHMS], AKCHOMBI M TEOpEMBI cTepeoMeTpun. HaxoxaeHue reoMeTpuuecKkux
BEJIMYMH: JJUHBI OTpe3Ka, pACCTOSHHUA OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHS MEXIy
CKPELIUBAIOIMMHUCS NPSAMBIMU, YIJIa MEXKIY IIOCKOCTSAMH, YIJIa MEXAY HPSAMOHN U INIOCKOCTHIO,
yriaa MeXIy MpsAMbIMH, IUIOHIAJM TOBEpXHOCTH, 00bEMa Tena. Iloctpoenue cedeHnii
MHOTOTPaHHUKOB. 3aKpEIJIEHUE YMEHMsI HCIOJb30BaTh IpPU PEIIEHUH CTEPEOMETPHUYECKHUX
3a1a4 IMJIaHUMeTpudeckue (akThl U METOJbl; MPOBOJAUTH JOKa3aTelIbHbIE PACCYXKIACHHS MpU
peuieHuu 3aaa4y

Mogyns Ne8. Pemenne BapumaHTOB 3JK3aMEHAIlMOHHBIX padoT N0 MaTeMaTHKe U
COAepKATENbHBI M aHATN3 JOMYIICHHBI X OITHO0K

Zanar ug Ne 29-32

Pemenue u paz6op BapuantoB ®UIN EI'D mo maTemaTuke.



2.4. OueHka Ka4yecTBAa OCBOECHHS NMPOrPaMMbl

@®opMbI ATTECTALMH
[IpoMexyTOYHOM M UTOrOBOM aTTECTALIMU HE MTPELYCMOTPEHO.
Tekymuit KOHTPOJIb B (pOpME: YCTHOTO OIMpOca, MUCHbMEHHOM padOThl U TECTUPOBAHMS.
TpeOoBaHNsl K OLIEHKE KAa4eCTBAa 0CBOEHHS NMPOTrPaMMBbI

®opma Kpurepun oneHuBanus
KOHTPOJIA OTJIMYHO Xopouio YAOBJI. HEY/0BJI.
1 2 3 4 5

B otBere OCHOBHBIE Tema yaCTHUHO Tema He
KA4eCTBCHHO BOIIPOCHI TEMBI packpbiTa. OTBET |pacKpbITa.
pAackpbITO PACKPBITBHIL. ciabo [TonsTuiinbIiA
CoJIepKaHue CtpykTypa OTBETa |CTPYKTYPHUPOBAH. |aIllapaT OCBOCH
TeMbl. OTBET B IIE€JIOM ajickBaTHA | [loHITUIHEBIN HEYJOBJIETBOPUTE
XOPOIIIO TeMe. XOpoIo ammapar OCBOEH JIBHO.
CTPYKTYpHUPOBAH. |OCBOEH YaCTHYHO. ITonnmanue

YcTHbI IIpekpacHo MTOHATUIHBIN [Tonnmanue Marepuaia

onpoc OCBOCH anrapar. OTIEIbHBIX dbparmeHTapHOE
MOHATUNHBIN [IponeMOHCTPUPOB |IIOJIOKEHUN U3 UJIA OTCYTCTBYET.
amnrapar. aH XOpOILUM Marepuasna 1o
[IponemoHCTpUpPO |ypOBEHB TEME.
BaH BBEICOKUH IMOHHUMAaHUS
YPOBEHB MaTrepuana.
IMOHHUMAaHUS
MaTrepuana.
Yyammiics Yyammiics Vuarnuiics Yyanuiics
BBITIOIHIII O€3 BBITIOIHII O€3 BBIIOIHII O€3 BBITTOJIHUII MEHEE
HEJI0YETOB HE He04EToB OT 75% |HemouéroB ot 56% |56%
Mmenb1ie 90% ot |10 90% ot 1o 75% ot IPEJI0KEHHBIX
KOJINYECTBA KOJIMYECTBA KOJIMYECTBA 3aJaHMI.
MPEUTOKEHHBIX MPEUTOKEHHBIX TMIPEIUTOKEHHBIX
samannii / 1IN samannii / 1IN samaanii / UJIN
BBIITOJIHIIT BCE BBITOJIHIIT HE MEHEe | BRITOHIII OT 75%

[IuceMeHHas | peyIOKEHHbIE 90% ot xkomruectBa |10 90% ot

pabora 3aJIaHKs, HO MPEJUIOAKEHHBIX KOJIMYECTBA
nonyctun 1 u3 3aIaHAI 1 TMPEUIOKEHHBIX
CIIELYIOIINX nomyctui 1 u3 3a/1aHu U
HEIOYETOB: CJICTYIOIIHNX JOTYCTUJT OJTUH
- peleHune genouéroB / WM |wiam nBa w3
HEIOCTATOYHO BBITIOJIHIJT BCE CJIeTYIOIINX
000CHOBAHO; NPEUIOKEHHBIC genouéros / MJIN
- B pEUICHUU 3aaHus U BBITIOJIHIII HE MCHEE
UMEETCS JOMYCTUI 2 U3 90% ot KonmyecTBa




TectupoBanue

HETOYHOCTH B CJIEIYIOIINX MPEIUIOKEHHBIX
YKa3aHUH Ha HEIO04YETOB: 3aJaHui U
HCIIOJIb3yEMBbIE - peleHue nomyctun 2 unu 3
CBOIICTBa, HEI0CTAaTOYHO U3 CIIEYIOLIUX
oTpeIeTICHU, 000CHOBAHO; genouéros / JIN
MIPU3HAKH, - B pelICHUU BBITIOJIHI BCE
TEOPEMBI; AMeeTCs TIPETOYKEHHBIC
- IPOM3BEICHBI HETOYHOCTH B 3aaHKs, HO
JIMIITHUE YKa3aHUU Ha nonyctui 4 u3
JICUCTBUS, HE UCIIOJIb3yEMbIE CJIEIYIOIIUX
BEIyILHE K CBOMCTBA, HEJI0OYETOB:
OCHOBHOMY onpeieNeHus, - peuieHue
pe3yabTaty MIPU3HAKH, HENOCTATOYHO
penieHus; TEOPEMBI; 000CHOBAHO;
- IOy CTHII - IPOU3BEICHBI - B peUIeHUH
BBIYHCIIUTEIbHYIO |JTUIITHUE TCUCTBUS, | UMEETCS
omuoKy, HEe HE BeIyIIHe K HETOYHOCTH B
BIUSIONIYIO HA OCHOBHOMY yKa3aHUU Ha
XOJl JANbHEHIINX | pe3yIbTaTy UCIIOJIb3yEMBIE
paccyKJIeHHU; pelLIeHus; CBONCTBA,
- IOy YN - IOy CTHII onpeeeHus,
HeTpPaBUITbHBIN BBIYHCIIUTEIILHYIO |TIPU3HAKH,
OTBET B omuoKy, HEe TEOPEMBI;
pe3yibTare BITUSIONIYIO Ha XOJI |- TPOU3BEICHbI
BEIUHCIUTEILHON | JATILHEHIITNX JIMIITHUE JICHCTBHS,
OIIHOKH. paccyXJ1eHHi; HE BeIyllIHe K
- TIOJTYYHIT OCHOBHOMY
HEIpaBUIIbHBII pe3yabTaty
OTBET B PE3yJIbTATE | PEILICHNUS;
BBIYUCIIUTEIILHON |- TOTTYCTHII
OIITNOKH. BBIYHMCIIUTEIbHYIO
omuoKy, HE
BIIMSIONIYIO Ha XOJI
aJIbHEUIINX
pacCyKJIeHUH;
- TIOJTYYHIT
HEIPaBUJIbHBII
OTBET B PE3yJIbTATE
BBIYMCIIUTEIILHOMN
OIIIMOKMU.
Yyammiics Yyammiics Vuammiics Yyamuiics
BBITIOJIHII O€3 BBITIOJIHIII O€3 BBIIOIHII O€3 BBITTOJIHUII MEHEE

HEIOYETOB HE
menbire 90% ot
KOJIMYECTBA

HeTo4YETOB 0T 75%
10 90% ot
KOJIMYECTBA

HEIO0YETOB OT
56% no 75% ot
KOJIMYECTBA

56%
MPEII0KEHHBIX
3aJJaHuH.




MPEJUIOAKEHHBIX
3amanmii / JIN
BBITIOJIHI BCE
NpeJUI0KEHHbIE
3aJaHus, HO
nonyctun 1 u3
CJICTYIOIIHNX
HEIOYETOB:

- penieHue
HEJI0CTAaTOYHO
000CHOBAHO;

- B pEUICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
HCITOJTh3yEMBbIC
CBOMCTBA,
onpeieNeHusl,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIAIITHHE
JIeHCTBHSA, HE
BEIIyIIHE K
OCHOBHOMY
pe3yabTaty
pelieHus;

- IOy CTHII
BBIUHCIUTEIHHYIO
omuoKy, HE
BITUSIONIYIO HA
XOJ NAJILHEUIITNX
pacCyKIeHHUi;

- TIOJTY9HIT
HEIPaBUJIbHBII
OTBET B
pe3yibTrare
BBIYHCIIMTEIIHHOM
OIITNOKH.

MPEJUIOAKEHHBIX
3amanmii / JIN
BEITIOJIHIT HE MCHEE
90% oOT KoIMUeCTBa
MPEUTOKEHHBIX
3aJaHNN U
nonyctun 1 u3
CJICTYIOIINX
nexoucTon / NJIN
BBITIOJIHI BCE
NpeJUI0KEHHbIE
3aJIaHKS U
JIONTYCTHUI 2 U3
CIICTYIOIIHUX
HEIOYETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B pEUICHUU
HMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
HCITOJTh3yEMBbIC
CBOICTBA,
oTpeieTICHUs,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIMIITHUE JeHCTBUS,
HE BeIyIIHe K
OCHOBHOMY
pe3yabTaty
penieHus;

- IOy CTHII
BBIUHCIUTEIHHYIO
omnoKy, He
BIIUSIONIYIO HA XOJ1
NAILHEUIITNX
pacCyKIeHHUi;

- TTOJTY UM
HEMPaBUIbHBIN
OTBET B PE3yJIbTATE
BBIYHCIIUTEILHOM
OIIINOKH.

TIPEIOKEHHBIX
samanuii / JIA
BBITOJIHII OT 75%
10 90% or
KOJIMYECTBA
TIPEIUTOKEHHBIX
3aJIaHi U
JOTYCTUJT OJTUH
WIN IBa U3
CJIEIYIOIIUX
Hemouéron / UJIN
BBIIOJIHKJI HE MEHEE
90% ot KoyIMUecTBa
TIPEIUTOKEHHBIX
3aJIaHMi U
JOMYCTHUI 2 WK 3
W3 CIICTYIONTUX
Henouéron / UJIN
BBIIIOIHII BCE
TpeJIOKEHHbIS
3a7aHusl, HO
TOonyCTU 4 U3
CJIeTYIOIINX
HEIOYETOB:

- pereHue
HEIOCTATOYHO
000CHOBAHO;

- B pEIICHUU
HMECTCS
HETOYHOCTH B
yKa3aHWU Ha
HCIIOTb3yEMBIC
CBOICTBA,
onpeeneHus,
MPU3HAKH,
TEOPEMBI;

- IPOU3BEACHBI
JIMIITHUE JIEHCTBHS,
HE BEIyIIHE K
OCHOBHOMY
pe3yibTaTy
perieHus;

- IOy CTHUII
BBIYHUCITUTEILHYIO
omnoKy, He




BIIMAIONIYIO Ha X0/
aJIbHEUIINX
pacCyKJIeHUH;

- IOy YU
HEMPaBUIbLHBIN
OTBET B pe3yJibTaTe
BBIYMCIIUTEIILHOMN

OIIINOKM.

OueHoYHBIE CpeICTBA

Mopnyas Nel. IIpeoOpa3oBaHue BbIpakeHHUil

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Kak cBsi3aHbI CHHYC U KOCUHYC OJHOTO apryMeHTa?
2) HazoBuTe 0CHOBHBIC CBOMCTBA JoTapudma.

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

%
1) Bbiuucnure: 64_}/2 (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 . .
1) Haitnure tg o , eciiu =—. JlaiiTe KpaTKuii OTBET K 3a1aHUIO.

sina+3cosa+6 3

2) Haiiaure 3HaueHue BolpaxkeHus 5sin(a —7x)—11cos (37” + 0{] , eciu sina =—0,25. [laiite

KpPaTKHUI OTBET K 3aJJaHUI0.

Mopnyab Ne2. Pemenue 3aaa4 niIaHAMETPUHN

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) HazoBuTe npu3Haku nogodus TpeyroJbHUKOB.

2) Kakum cBOMCTBOM 00J1a/1aeT MeMaHa B MPSIMOYTOJILHOM TPEYTOJbHUKE?

2. [Incbmennas padora: (mpuMepbI 3aJaHUil)

1) Octpsiit yron B npsmoyrossroro Tpeyronsauka ABC pasen 86°. Haitaute yrosn mexy
BbicoTori CH u 6uccektpucoit CD, mpoBenéHHBIMU U3 BEPIIMHBI IpsiMOT0 yriia. OTBET JaiiTe B
rpaaycax.

2) B tpeyronbauke DEF Touku D, E ,F, — cepenuHbl cropoH EF,DF u DE COOTBETCTBEHHO,
DT — BeICOTa, LEDF =60°, ZEFD =45°.

a) lokaxxure, uto Touku D, E,, F W T JexXar Ha OJHOM OKPY>KHOCTH.

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

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

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

49° . Haiinure yron ABC. OTBeT naiiTe B Ipaycax, SAMHHIE H3MEPEHHIT YKa3bIBaTh HE HYKHO.
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2) BricoTa mpaBMIIBbHOTO TpeyToIbHUKA paBHA 144. HalimuTe pannyc oKpy>KHOCTH, ONTMCAaHHON
OKOJIO 3TOr0 TPEYroJabHUKA. JlaliTe KpaTKUil OTBET K 3aJaHHUIO.

Mopnyas Ne3. Hcnionb30BaHNE TEOPHU BEPOITHOCTEN M MaTEeMaTUYECKON CTATUCTHKH NMPH
PCLICHHUH 33134

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Kakue coObITHS Ha3bIBAIOTCS HECOBMECTHBIMU ?

2) ITpu pemeHnn Kakux BEpOSTHOCTHBIX 3a/1a4 UCIIONb3yeTcs cxema beprymnu?

2. IlncbMenHas padora: (mpuMepsl 32 aHNH)

1) YtoObl TPOWTH B CIEAYIOUIMIA KPYr COPCBHOBaHHM, (yTOONBHON KOMaHIEC HY)KHO HaOpaTh
XOTs1 ObI 6 04KOB B JIByX Urpax. Eciu KomaHJa BBIMTPHIBACT, OHA MOIYyYaeT 5 OYKOB, B Cllydyae
HU4Ybel — 1 ouko, ecnu mpourpeiBaeT — 0 oukoB. HaliguTe BEpOSATHOCTH TOTrO, 4TO KOMAaHIAE
yAacTCs BHINTH B CIEAYIOUINI KPYr copeBHOBaHMM. CuuTaiiTe, 4TO B Ka)XKJ10i UTPE BEPOSATHOCTH
BBIUTPHIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,3.

2) ABTOoMaTHuecKas JMHHUS HW3rOTaBIMBaeT Oarapeiiku. BeposTHOCTH TOro, 4TO TOTOBas
Oarapeiika HeucnpaBHa, paBHa 0,02. [lepen ymakoBkoil kakmasi Oarapeiika MPOXOIUT CHCTEMY
KOHTpOJIsl. BeposITHOCTH TOTO, YTO crcTeMa 3a0pakyeT HeWcrpaBHylo Oarapeiiky, paBaa 0,97.
BeposiTHOCTR TOTO, YTO cHCTeMa 1Mo omuOKe 3a0pakyeT HcIpaBHyl0 Oarapeiiky, paBHa 0,05.
Haiinure BeposSTHOCTH TOrO, YTO CIlydyailHO BbIOpaHHas H3TOTOBJIEHHas Oartapeiika Oyner
3a0paKoBaHa CUCTEMOW KOHTPOJIS.

3. TecrupoBanue: (mpuMepbI 3aJaHUI)
1) CumMeTpruuHyi0 MOHETY OpocaroT 12 pa3. Bo CKOJIBKO pa3 BEpOSITHOCTh COOBITHS «BBITAJIECT

POBHO 4 OpJiay MEHBIIE BEPOSTHOCTH COOBITUS «BBIMAJET POBHO 5 OPIOB»?

2) Mama komekunonupyet npusniecc u3 Kunupep-cropnpuzos. Beero B komneknuu 10 paszHbix
MPUHIIECC, U OHU PAaBHOMEPHO pacIpe/ieNieHbl, TO €CTh B KaKJI0oM odyepeaHoM Kunuaep-croprpuse
MOXXET C PaBHBIMH BEPOSTHOCTSIMH OKa3aTbcs Jtobas u3 10 mpuHinecc. Y Mamu yxe ecTb
YeThIpe pa3Hble MPUHLECCHl U3 KoJuleKIuu. KakoBa BepoOATHOCTH TOTO, YTO ISl MOJyYEHUs
cIeayrolen mpuHIecchl Maiie npuaercst KynuTh emmi€ 2 uin 3 NOoKOJIagHbIX sita?

Mopnyab Ned. Pemenne ypaBHEHU M

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) B xakux caydasx mnpoucxoaut cyxkenne OJI3 mnpu pabore ¢ norapudpmuyeckumu
ypaBHEHUSAMU ?

2) B 4éM cyTh paBHOCHJIBHOTO IIEpEX0/ia PU PELIEHUH YPAaBHEHUN?

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

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

6) Haiinute KopHH 3TOr0 ypaBHEHHUs, TPUHAIISKAIINE 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. Pelnenne HepaBeHCTB

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Mo>xHO T yMHOXAaTh 00€ YacTH HEpPAaBEHCTBA HA MIEPEMEHHOE BhIpakeHue?

2) Yto cnenyer cnenars nepes oTOpachblBaHUEM JIOTapH(pMOB C OJMHAKOBBIM OCHOBAaHHEM IIPH
pelIeHUH MTPOCTEHIIHX JIOTapU(PMUIECKUX HEPABEHCTB?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

< 33.

1) Pemmre HepaBeHCTBO: 2 +
2X—5

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

2) Pemmrte HEpaBEHCTBO: +1>0.

3. TecrupoBaHue: (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

Monayab Ne6. Pemmenne 3a1a4 NpUKJIATHOTO COAEPKAHUS

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Yto Takoe cpemHsisi CKOPOCTh JTBUKCHHUS?

2) Kakum COOTHOIICHHEM CBSI3aHBI TPOU3BOIUTEILHOCTH PAOOTHHKOB IPU COBMECTHOU padoTe?

2. IlncbMenHas padora: (mpuMepsbl 3aJaHUH)

1) /IBa uenoBeKka OTHPABIAIOTCS M3 OJHOTO U TOTO K€ MECTa Ha MPOTYJKY A0 OMYILIKH Jeca,
Haxozsmencs B 2,3 kM OT MecTa oTnpasieHus. OIuH UAET CO CKOPOCTHIO 3 KM/4, a IPyro —
co ckopoctbio 3,9 kM/4. JloWas MO OMyIIKH, BTOPOW C TOW K€ CKOPOCTHIO BO3BpAIAETCS
oOparHo. Ha KakoM pacCTOSHUM OT TOYKU OTIPABICHUS MPOU30UIET UX BeTpeya?

2) Anapeii turanupyeT 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
MIPEABIIYIIEro 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 pyOsei
MEHBIIIE A0Jra Ha 15-¢ 4nciio NpeabIAyIIero MecsIa;

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

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

Haiigure r, ecmu M3BECTHO, YTO OOIIasi CyMMa BBIIUIAT IOCIIE TOJIHOTO IMOTAIICHUS KpeanuTa
coctaBuT 1272 THICSIUN pyOIei.

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Kasxapiit u3 1ByX pabouYMX OJUHAKOBOMN KBAIH(UKAIIUMK MOKET BBITOJHHUTH 3aKa3 3a 17 4acos.
Uepes 5 yacoB mociie TOrO, Kak OJWH M3 HHUX IPUCTYNWI K BBINOJHEHHUIO 3aKa3a, K HEMY
MPUCOCTUHUIICS BTOPOW paboumii, U pabOTy HaJ 3aKa30M OHH JOBEIH JI0 KOHIIA YK€ BMECTE.
CKOIbKO 9acoB MOTPeOOBAIOCH Ha BBHITTOJIHEHUE BCETO 3aKa3a?
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2) U3 mynkTa A KpyroBoi Tpacchl Beiexaj BemocuneaucT. Yepes 20 MUHYT OH e1lie He BEPHYJICS
B NYHKT A U U3 NMyHKTa A CI€JOM 3a HUM OTHPABWICS MOTOLMKIUCT. Uepe3 5 MUHYT mocie
OTHpAaBJICHHUS] OH JOTHAJ BEJIOCUIIEANCTA B TEPBBIA pa3, a emie dyepe3 46 MUHYT MOCJE 3TOro
JIOTHAJI €ro BO BTOpo# pa3. Haliaute ckopocTh MOTOLIMKIINCTA, €CIIN AJIMHA TPACChl paBHA 46 KM.
OTBeT naiiTe B KM/4.

Mopyas Ne7. Pemenue 3aaq crepeoMeTpun

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Yem u3mepsieTcst yroia MeX1y TUIOCKOCTSIMH?

2) HazoBuTe npu3HaK NepHEeHANKYIIPHOCTH IPSIMOM U INIOCKOCTU

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) Yepe3 cpenHo JHHUIO OCHOBAaHUS TPEYrOJbHOW TMPU3MBI IPOBEICHA ILIOCKOCTD,
napauensHas 6okoBomy peOpy. Ilnomans GOKOBOW MOBEPXHOCTH OTCEUEHHOW TPEYroJIbHOM
npu3Mbl paBHa 35. HaliquTe mutomaas 60KOBOW MOBEPXHOCTH MCXOTHON TTPU3MBI.

2) B npasuibHol uetbipéxyroapHoi pm3me 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 mnepnenaukysipHa MmIOCKOCTH ¢ .

0) Haiigure paccrosiaue ot Toukud L 710 MIIOCKOCTH « .

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

npsiMoyroJibHOTo napajienenuneaa ABCDAB,C D, , y kotoporo AB=4, AD=5, AA =6.

2) Inomanp 6OKOBOI MOBEPXHOCTH KOHYCA B JBa pa3a 0oJblle oA ocHoBaHus. Haliaure
yToJ MeXTy 00pasyrolei KoOHyca 1 III0CKOCThI0 OcCHOBaHUs. OTBET JaiiTe B Tpaaycax.

Moayabp Ne8. Pemenne BapMaHTOB »3K3aMEHALMOHHBLIX PpadoT Mo MaTreMaTHKe W
coAep KaTeJbHbIH AHAJM3 IONMYIIEeHHbIX OIIH00K

1.ITucbmenHas padora:

Pemienne BapuaHTOB 5K3aMEHAIIMOHHBIX pa0dOT MO MaTeMaTUKe, pa3MEUIeHHbIX Ha caiite OUIIN

Ha 2024-2025 yueOHbIii roa.

3. OPTAHM3ALMOHHO-IEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALIUU
ITPOI'PAMMBbI

3.1. TpeOoBaHusI K MATEPUATbHO-TEXHUYECKHM YCJIOBHSAM:

OcBoeHHME KypCOB IMpEAINoiaraeT HUCHOJIb30BaHUE  CJEAYIOUIEr0  MaTepuabHO-
TEXHUYECKOTO O0ECTICUCHUS:

- CHOCIUaNIM3WpOBaHHAs ayJAWTOPHUS, BMECTUMOCThIO Oonee 15 demoBek. Twumoas
KOMIUICKTAIMSI ayAUTOPHH COCTOUT U3 MYJIbTUMEAUMHOTO 000pyAoBaHUs (KOMIIBIOTED,
MIPOEKTOP);

- pa3aTO4YHbIA MaTepual.

3.2. YueOHOo-MeTOAMYeCKOEe 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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5.

6.

Konsrua IO.M., Cupopor 1O.B., Tkaueea M.B. um ap. Anrebpa u Havana
MaTeMaTHYeCKOro aHaiu3a (mpouiabHbIN ypoBeHb). M3a-Bo «Muemo3uHay, 2021.
Mopnkosuu A.I'., Cemenos I1.B., [leaumena JI.O. Anrebpa u Havyayna mMar. aHanu3za. 11
kiacc. YueOHuk. ba3oBwlit u yrimyOneHHbld ypoBHH. Kommiuekt B 2 wactsax. M3n-Bo
«Muemo3zuHay, 2021.

Aranacsn JI.C., ByryzoB B.®., Kagomue C.b. u gp. I'eomerpust (6a30BbIli U
npodubpHBIA ypoBHH). U31-Bo «IIpocBemenney, 2021.

[Toropenos  A.B. Teomerpust (6a30Bblii ¥ mpoGMIbHBIA  ypoBHH). M31-BO
«ITpocsemenne», 2021.

ITorockyes E.B., 3BaBuu JI.M. T'eometpus (mpoduibHbiil ypoBens). U3n-Bo «/poday,
2021.

ﬂOI’lOJZHumeﬂbele UCMOYHUKU.

1.

Swmenko WM.B., IlecrakoB C.A. EI'3-2022. Marematuka. MeTogudyeckue yKa3aHHs.
[podunshsni ypoens. ®I'OC. — MITHMO, 2021

Canosununii FO.B. EI'D. Matematuka. [IpodunbHblil ypoBeHb. 3aiaHus ¢ pa3BepHYTHIM
oTBeTOM. — M.: I3a-Bo «DK3ameny, 2021.

[Totockyes E.B. EI'D. Maremaruka. 3aganust 13, 16. OnopHele 3a1auu 110 T€OMETPHUH.
[Tnanumerpusi. Crepeometpust / E.B. Tlotockyes. — M.: U3a-Bo «Dx3amen», 2021.

IIpocpammnoe obecneuenue u Mnmepnem-pecypcoi

1.

2.

http://prof.mathege.ru/ OtkpeiTeiit 6ank 3amanuii EI'D mo Matemaruke. [TpoduibHbIii
yYPOBEHb

https://ege.sdamgia.ru/ OOpa3oBaTe/bHBIA MOPTad IS TMOATOTOBKH K 3K3aMCHAM.
MaremaTrka npo(uIbHOTO YPOBHS

http://fipi.ru/ Odunmansueiii  cait deaepanlbHOr0 HHCTHTYTa  IIEIArOTMYCCKHUX
U3MEPECHUMN

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

https://resh.edu.ru/ Poccuiickast 371eKTpOHHAS IIKOJIA

3.3. KaapoBoe od0ecnieueHne 00pa3oBaTeIbHOI0 NMpoiecca

TpeboBanus k KBaTM(UKAIIMH [T€AATOTMYECKUX KaPOB:
[Temarornyeckuii cocraB, OOydYalOIIMK TIO JOMOJTHUTEIBHONW 00IIe00pa3oBaTeIbHOM

OporpaMMe, COCTOMT W3 CHEIHAIUCTOB C BBICHIMM MPO(EcCHOHATBHBIM 00pa30BaHUEM,
MMEIOIINM CTaX TMeJarOrHYecKOi paboThI 1O JaHHOW CTIEIIMAIBHOCTH HE MEHee 3-X JIeT.

4. PYKOBOJUTEJIb U ABTOP(bI) IOT"PAMMBbI

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

ABTOpBI:

ManakaeB Muxaun CTermaHoBHY, CTAPIIANA MpernoaaBaTesb Kadeapsl oomei maremarnku UMM
uM. H.W. JIo6aueBckoro KOV,

AxmanueB Azat @apugosud, yauteiab MaremMaTuku MBOY "I'umuaszus Nel126"
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