MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOM OEJEPALINHA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE VYPEXX/JIEHUE BBICIIIEI'O OBPA30OBAHMS
«KA3AHCKUM (ITPUBOJDKCKUI) ®EJIEPAJIbHBIN YHUBEPCUTET»

JlenaprameHT 00pa3oBaHus

V4e6HO-METONMYECKHH IEHTpP TeCTUPOBaHus i moarotoBku k EI'D u THA

VYTBEPXJIAIO
ITpopexTop 110 06pa3oBaTenbHOM

Rt

ACATETBHOCEP 5

AOITIOJIHUTEJIbHAS OBHIEPA3BUBAIOIIAS ITIPOTPAMMA

«Iloaroroka x EI'D nmo MmaTeMaTHKe»

O6neM — 128 akaneMuyecKux 4acoB
Opranmsanus o0yueHus — 3a04Hasd C OPUMEHEHHEM IHCTAHIMOHHEBIX o0pa3oBaTeIbHEIX

TEXHOJIOTHH, 32 Heaenu -

Hupexrop YMII 10 % Honenko

Kazanr — 2024



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

HopMmaTuBHy10 paBOBYIO0 OCHOBY pa3pabOTKU MPOrpPaMMbl COCTABIISIOT:

— @epnepanbHblii 3akoH OT 29 nekabps 2012 roma Ne 273-®@3 «O6 obOpa3oBaHuu B
Poccuiickoit ®eneparuny;

— Ilpuka3z Munnpocsemenusi Poccun ot 27 umtong 2022 r. Ne 629 «O06 yTBep)aeHuu
[Topsinka opranu3aiui U OCYLIECTBIEHUS 00pa30BaTeNIbHON 1eATEIbHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM TPOTPaMMaM»;

— Ilpuka3 MunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepxkacHUU
(denepaabHOrO KOMIIOHEHTa TOCYIApCTBEHHBIX 0Opa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO (ITOTHOTO) 00IIET0 00pa30BaHUS.

1.2. AKTyaJIbHOCTH POTrPaMMbI
[Iporpamma mpenHazHadyeHa JUisd MOATOTOBKM K EJNMHOMY rocynapcTBEHHOMY 3K3aMEHY I10
oOpa3zoBaTenbHON TMporpaMMe cpeaHero obOmiero oOpa3oBaHus Kypca «MaTemaTukay
(mpoUIBHBIA  ypOBEHb) Ui MIKOJBHUKOB. AKTYaJlbHOCTh 3aKJIIOYaeTCs B Pa3BUTHUU
MaTeMaTHUYeCKON KyJIbTYphl HIKOJbHHUKOB M OO0ECIEYEeHHH HX TMOTPeOHOCTEH MO YCBOEHUIO
HaBBIKOB  pabOTbl €  KOHTPOJBHBIMH  HU3MEPHUTENbHBIMH  MaTepuasiaMu  Egunoro
rOCYJJapCTBEHHOTO 9K3aMEHa.

1.3. HanmpaBjeHHOCTh  NpPOrpaMMbl —  COLMAIbHO-TYMaHUTapHass  (COIMAIBHO-
Mearoruyeckas).

1.4. Kareropum o0y4aromuxcs
Hacrosimmass mnporpamma mnpenHazHadyeHa JUId  y4allluXcs CTapIIMX KJIAcCOB  CPEIHUX
00meo0pa3oBaTeNbHBIX Y4Y€OHBIX 3aBEACHHUH, [UIS CTYACHTOB CTapIIMX KYpPCOB CpEIHUX
CrI€yaJabHBIX y‘-I€6HI>IX BaBeﬂeHHﬁ, a TakKKC IJid JIMI, YK€ HMCIOIUX ITOJIHOC CPEAHCC WA
CpeHee crenuanbHoe 00pa3oBaHue.

1.5. Cpok ocBoenusi nporpammbl — 128 akagemuueckux 4acoB (32 nemenwu). Ilepuon
OCBOCHMS TTPOrpamMMbl: OKTS0ph 2024 1. — mait 2025 T.

1.6. ®opma oOyuyeHHMsi — 3a04Hasi C NPUMEHEHHEM JMCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH.

1.7. ®opmbl 1 pexuM 3aHIATHH.
3aHATUS COAEP)KAT TEOPETHUECKYI0 M IPAKTUYECKYI 4YacTH. TeopeTudeckas 4acTb 3aHATHS
IPOBOIUTCS B (pOpPME JIEKLIMHU, BKIIOYAIOMIEH B ceOS JAEMOHCTPALMIO PELICHUH MPOrpaMMHBIX
3ajau  Kypca. IlpakTtudeckas wacTb 3aHATHA peaqU3yercss B BHJE CAMOCTOSTEIBLHOTO
MaTeMaTHYECKOro MPaKTHKyMa M IOCIEAYIOIIET0 COBMECTHOIO pa30opa CIIOKHBIX 3a/JaHUil.
PexxuM 3aHATHI: OQUH JeHb (IBa 3aHATHUSA) B HEAENIO, MPOJODKUTEIIBHOCTD OJHOTO 3aHATHUS 2
aKaJeMHYECKHUX Jaca.

1.8. lleab 1 3a1a4u NPOrpaMMbl
¢ OBJIaACHHUC MATCMATUUYCCKWMU 3HAHUAMHU U YMCHUSIMU, HCOGXOI[I/IMBIMI/I AJIg yCrICIHOT O
NPOXOX/ICHUS BBIMYCKHBIX M  BCTYNHUTENBHBIX HCIBITAHUH, TPOJOIDKEHHS 00pa3oBaHUS M
OCBOCHMS N30PaHHON CHEUATBHOCTH Ha COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, aITOPUTMHUYECKON
KyJbTypbl, ~KPUTUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM [uid  Oy;yuien
npo¢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 [aJjid
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 ¢dopMysiaM U TpaBWwiaM MpeoOpa3oBaHusi OYKBEHHBIX
BBIPa)KEHUH, BKIIOYAIOIIUX CTETICHH, PaJUKaibl, JOrapu(mMbl 1 TPUTOHOMETPHUECKUE (PYHKIIUH,

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

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

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

e pemaTh palMoOHANIbHBIE, TOKa3aTelbHbIE U JIOrapupMUIecKiue ypaBHEHHUSI 1 HEPaBEHCTBA,
VPPALMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

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

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

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

e Ui NMPAKTUYECKUX pacdeToB MO (hopMynam, BKIIOYass GOPMYIIBI, COAEpIKAIINe CTEHCHH,
panukansl, JorapuMel 1 TPUTOHOMETpUYECKHE (PYHKIINH,

e Ui ONHMCAaHWS C MOMOLIbIO (YHKIUH pPa3IMYHBIX 3aBHCUMOCTEH, MPEACTABICHUS HX
rpaduvecKu, HHTEPIpEeTaui rpaduKoB;

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

® ISl pEIICHUS T'€OMETPHUYECKUX, (PU3NYECKHX, SKOHOMHUYECKHX U APYTHX MPHUKIATHBIX
3a7ia4y, B TOM 4HCJI€ 3a7a4 Ha HanOOoJIbIINEe U HAUMEHbIINE 3HAaUE€HUs ¢ IPUMEHEHUEM arrapara
MaTEeMaTU4YeCKOro aHaJIn3a;

® IS MMOCTPOCHUA U UCCICIOBAHUSA HpOCTCfIH.IPIX MaTEMaAaTHYCCKHUX MOI[CJ'ICI\/'I.



2. COAEPXXAHUE IMPOI'PAMMBI

2.1. Y4yeOHBIH mJIaH

Beero B TOM YHCIIE Buna u popma
No | HammeHnoBanue pa3z[en(v)13 " ay. —— KOHTPOJISL
/i JTUCTIMIITAH (MOJTYJICH) 4acon JEKIHH SAHSITHS
1 2 3 4 5 6
1. | Moayas Nel. YcTHBIN onpoc,
[IpeobpazoBanue MUChbMEHHAs
. 16 6 10
BBIpOKCHUI pabora,
TECTUPOBaHUE
2. | Moayab Ne2. YcTHBI ompoc,
Pemenue 3agau MMUCbMEHHAsA
16 6 10
IUIAaHUMETPUH pa0ora,
TECTUPOBAHUE
3. | Moayasb Ne3. YcTHBI ompoc,
Hcnonb30Banue Teopuu MUCbMEHHAas
BEpPOSITHOCTEH I/\I' 16 6 10 pabora,
MaTeMaTH4eCKON TECTUPOBaHUE
CTaTUCTUKH TMIPH PEIICHUN
3amaq
4. | Moayanb Ne4. YcTHBIN onpoc,
Pewrenne ypaBHenuii u 16 6 10 MNHUCbMEHHAs
HEPaBEHCTB pabora,
TECTUPOBaHUE
5. | Moayasb Nes. YcTHBI ompoc,
Hcnonb3oBanue GyHKINU U 16 6 10 MUChMEHHAs
€€ MPOU3BOIHON NIPHU pabora,
pelIeHny 3a1a49 TECTUPOBAHUE
6. | Moayab Ne6. YcTHbIl onpoc,
Pemrenue 3agau 16 6 10 HHACbMEHHAas
MIPUKJIAHOTO COEepKAHUS pabora,
TECTUPOBaHUE
7. | Mopyab Ne7 YcTHBIN onpoc,
Pemenue 3agau MMUCbMEHHAsA
16 6 10
CTEpPEOMETPUU pabora,
TECTUPOBAHUE
8. | Moayanb Ne8. [TuceMmenHast
Pemenue BapranToB paborta
9K3aMEHAIMOHHBIX PadoT 16 6 10

10 MaTeMaTHKe U
COZEPKATENbHBIN aHAIN3
JIOTYIICHHBIX OIHUOO0K




| Uroro: 128 48 | 80 |

2.2. Kanennapublii yueOHbIH rpaduk

Ilepuon o0y4enus
) HaumenoBaHue Moay.Isi
(amm)
OKTSIOpb Monyns Nel. IIpeoGpazoBaHue BbIpakeHUI
HOAOPb Monynb Ne2. Pemenue 3a1a4 niaHUMETpUN
5 Monayns Ne3. Mcniosib30BaHUE TEOPUU BEPOATHOCTEN U
ACKAOPS MaTeMaTHUYECKOW CTATUCTUKYU IIPH PEUICHUU 33]1a4
STHBAph Monaynb Ned4. Pemienue ypaBHEHUM U HEPABEHCTB
Monynb NeS. Mcionb3oBaHue QYHKINH U €€
fepars MPOU3BOJHOMN NIPH PELICHUU 3a/1a4
Mopynb Ne6. Pemienue 3a1au npukiIagHOro
MapT coJiepKaHus
arpenb Monayns Ne7. Pemienue 3agad ctepeoMeTpuu
Mopynb Ne§. PelieHre BapuaHTOB SK3aMEHALMOHHBIX
Mau paboT 1o MaTeMaTHKE U COJIepKaTeIbHbBIN aHaIN3
JIOTYIICHHBIX OIHUOO0K

D Tau o6yueHus OyayT onpeaeneHbl B pacMCaHUM 3aHATHII IpU HaGope IPyIIbl Ha 00ydeHue

2.3. Pabouas nporpamma

Mopnyas Nel. IIpeoOpa3zoBaHue BbhIpasKeHUH

Sanar wa Ne -8

ToxecTBEeHHbIE npeoOpa3oBaHus palOHAIBHBIX BBIPAKCHUM. ToxecTBeHHBIE
npeoOpa3oBaHusl ~ MPPALMOHANBHBIX  BbIpaXeHMH.  ToxaecTBeHHble — NpeoOpa3oBaHMs
TPUTOHOMETPUUYECKMX  BblpakeHUil. ToxaecTBeHHBIE  MpeoOpa3oBaHUs — MOKa3aTEIbHBIX
BBIpakeHH. ToXAeCcTBEHHbIE TpeoOpa3oBaHus JIorapu(PMUUYECKUX BbIpakeHni. CpaBHEHHE
3HAQYECHU I YHCIIOBBIX BBIPAKCHUM.

Mogayns Ne2. Pemenue 3a/1aq MiIaHUMETPUHU

Zanar na Ne 9-16

OCHOBHBIE COOTHOIICHHSI 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 KacaTEJIBHBIX, CEKYIIMX M XOpX OKPYKHOCTH. DBrluucieHnune
OucceKTpuc, MeIuaH, BHICOT, PJNYCOB BIIMCAHHON M OMUCAHHOW OKPYKHOCTEH TPEyroJbHUKOB.
CpolicTBa M TIpU3HAKM BIUCAaHHBIX M ONMCAHHBIX YETBIPEXYTOJIBHUKOB. Brnucanusle u
ONMCAaHHbIE MHOTOyTrobHUKHU. Onpenenenne Bekropa. CyMMa U pa3HOCTbh BEKTOpOB. CKasipHOE
MPOU3BEJCHUE BEKTOpPOB. JlMMHA BekTOpa. YTojl MEXIy BEKTOpaMHu. 3aKpEIUICHUE YMEHUS
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKICHUS MIPU PELICHUH 3a/1a4.

Mogyns Ne3. Mcnonb30BaHHE TEOPHH BEPOSITHOCTEH W MaTEMAaTHYE€CKOW CTATUCTHUKH NPHU
PCLICHHUH 33134
Sangr wg Ne 17-24




WcnpiTanus, HMCXOAbI HWCIBITAHUN, DSJeMeHTapHble coObiTus. I[IpaBuiio yMHOXeHUs A
KOHEYHOT0 YHCJIa HE3aBUCHUMBIX MHCIBITAaHUH. OJEMEHThl KOMOWHATOPHUKH: IE€pPECTAaHOBKH,
pa3mMenienus, couetanus. Kinaccuueckast BeposiTHocTHast cxema. COBMECTHbIE U HECOBMECTHBIE
coobituss. Cymma u mpousBeneHue coObiTuil. Teopema O BEpOSTHOCTH CYMMBI COOBITHIA.
[IporuBomonoxHbie cOObITHS. TeopemMa 0 BEpOSTHOCTSIX MPOTHBOMOJIOXKHBIX COOBITHI. Cxema
bepuymnu nnst /7 He3aBUCUMBIX TMOBTOPEHUM HUCHBITAHUS C JBYMSI BO3MOKHBIMHU HCXOJIAMH.
VYcioBHas BEpOATHOCTh. MaTeMaTHYECKOE OKUIAHNUE CITyYalHOW BEJIMYHMHBI.

Mopnyns Ne4. Pemenue ypaBHEHUH 1 HEPaBEHCTB

3amar ng Ne 25-32

[ToHATHE O KOpHAX, MHOXECTBE pEUIEHWH, OO0JIACTH JONYCTUMBIX 3HAUEHHH YypaBHEHHUS.
OcCHOBHBIE METOABl PpELICHUS PALUOHAIBHBIX, WPPALUOHAIBHBIX, TPUTOHOMETPUUYECKUX,
[IOKa3aTeIbHbIX, JIOrapu(PMUUECKHX YpaBHEHUH M YPAaBHEHUH, COAEpKAIIMX 3HAK MOIYJI.
Hcnonp3oBaHne paBHOCWIBHBIX TIEPEXOJ0B MpH pelleHuH ypaBHeHH. OTOop KopHei
YPaBHEHHs W3 3alaHHOIO IPOMEKYTKa. PelreHue 3amad, CBSA3aHHBIX C MCCIEIOBAHHEM
KOJIMYEeCTBA KOPHEW ypaBHEHUs, COJEpXKallero napaMmerpsl. IloHATHE 0 MHOXECTBE PEILLCHMUI,
001aCTH TOMyCTUMBIX 3HAUY€HUI HepaBeHCTBA. MeTOo MHTEpBalIOB PEUIEHUs LENbIX U JIPOOHO-
panMoHaIbHBIX HepaBeHCTB. OCHOBHBIE METObI PEIICHUS MOKA3aTeNbHbIX, JIOTapu(HMUIECKUX
HEPABEHCTB M HEPABEHCTB, COACpXKAIIMX 3HAaK Moxayis. lcronb3oBaHWe paBHOCHIIBHBIX
[IEPEXOJ0B IIPU pPELICHUU HEpaBeHCTB. lcnosb30BaHHE METONOB palUOHAIM3ALUUA IIPH
pELIEHNH TOKAa3aTeNbHbIX U JOrapu(pMHUECKUX HEpaBeHCTB. PemieHue 3ajgad, CBA3aHHBIX C
HCCJIEOBAHUEM KOJIMYECTBA PELICHUN CUCTEMBI HEPABEHCTB, COEp KALLEH ITapaMeTphl.

Mogayns Ne5. Ucnosib3oBanne pyHKIUHN U ee POU3BOAHOM IIPH PelIeHUH 3a1a4

Zanar ug Ne 33-40

[Tonsitue o ¢ynknuu. OOIACTh MONMYCTHUMBIX 3HadeHWH (yHkmu. OO6nacTh ompeneneHus
¢yukuuu. [IpaBuna nocrpoenus rpadukos. KoopaunarHas minockocts. [IponszBoanas QyHKIHH.
[TpaBuna nuddepennupoBanns. Touku s3kcTpeMyMa. MakcuMaabHOE 1 MUHUMAJIbLHOE 3HAUYCHUE
¢yukuuu. [TepBooOpasznas ¢pyukuu. [lapamerpsr.

Mogyns Ne6. Pemenue 3aqa4d mpuKJIaJHOTO COAEPKAHUS

Samar ng Ne 41-48

DopMHUpOBAaHHE YMEHMs aAHAJIU3UPOBAThb pEaJbHBIC YHUCIIOBBIC [AHHBIC, OCYILIECTBIATH
NpakTUYecKue pacy€rbl 1o  (opMmyram; IIOJIB30BAaTbCs OLICHKOM W INPUKUIKON IIpU
IIPAKTUYECKUX PACYETaX NPH PEIICHUW MNPUKIAAHBIX 3aJad, B TOM 4YHUCJIE COLMAIBHO-
HKOHOMHYECKOTO0 U (hu3nyeckoro xapaxrepa. I[locTpoeHue M wHcCClIeOBaHUE MPOCTEHIINX
MaTeMaTHYECKUX MOJENed MpH pEelICHUM 3ajJady Ha JBM)KEHHE, pPabdoTy, CIUIaBbl MU CMECH.
Hcnonp3oBanue Gopmyn g apuMETHUECKOW U T€OMETPUUYECKON MPOTPECCHil MPH peleHUH
3aJa4 IPUKJIAJHOTO conepkaHus. Pemenne 3aqaHuil 5KOHOMUYECKOTO CONEPIKAHUS, CBSI3aHHBIX
C HA4YMCJICHUSIMU IIPOLICHTOB 110 BKJIaJaM U KpeauTaM U ONITUMHU3alUel IPOU3BOCTBA.

Mogyns Ne7. Pemenue 3agad crepeoMeTpun

3arar ng Ne 49-56

. IIpsimMble ¥ IUIOCKOCTH B IIPOCTpaHCTBE. MHOrorpaHHuku. Teia ¥ NMOBEPXHOCTH BpaLICHUS.
OcHOBHBIE OIIpPENETICHMs], aKCHOMBI U TEOPEMBI cTepeoMeTpur. HaxokeHne reoMeTpu4eckux
BEJIMYUH: JUIMHBl OTpE3Ka, pPAacCTOSHUSA OT TOYKM JO IUIOCKOCTH, PpAaCCTOSHUSA MEXAY
CKPEIIMBAIOIIAMHUCA NMPSMBIMH, YIJIa MEXAY INIOCKOCTSAMH, yIila MEXIy IPSAMOHN U IJIOCKOCTBIO,
yriaa MeXIy NpsSMbIMH, IUIOIIAAM TOBEpPXHOCTH, o0bEMa Tena. IlocTtpoeHue ceueHwmit
MHOTOTPaHHMKOB. 3aKpEIUICHUE YMEHMsI HCIOJb30BAaTh IIPU PEUICHHH CTEPEOMETPUYECKHUX
3a1a4 IUTAaHUMETpUUecKue (PakThl M METOJbl; IMPOBOIUTH OKa3aTelIbHbIE PACCYXKICHHUS IMPH
pelLIeHNH 3a1a4



Mogyns Ne8. Peimienne BapuMaHTOB »JK3aMEHAIMOHHBIX padoT Mo

coiepKaTeNnbHbI i aHATN3 JOMYIEHHBI X Om 100K
3amaT ng Ne 57-64
Pemenue u pa36op BapuantoB @UIIN EI'D no maremaruke.

2.4. OueHka KayecTBa OCBOEHMSI POrPaMMbl

DopMbI aTTECTALMHU
[TpoMeKyTOUHOM M UTOTOBOM aTTECTALUK HE TPEAYCMOTPEHO.
Texyuuii KOHTPOIIb B pOpMe: YCTHOTO OIIpOca, MUCbMEHHOM pabOThl U TECTUPOBAHHUSL.
TpeOoBaHMs K OlIEHKE KA4YeCTBA OCBOCHHUS MPOTrPaMMBbI

MaTeMaTuKEe H

®opma Kpurtepun onennBanus
KOHTPOJIs OTJIMYHO Xopomo YAOBJI. Hey/I0BJI.
1 2 3 4 5
B otBere OcHOBHBIE Tema gyacTHYHO Tema He
KaueCTBEHHO BOIPOCHI TEMBI packpsiTa. OTBET |pacKphITa.
PaCKpBITO PACKPBITHI. cmabo [ToHsTHITHBIN
colepKaHue CTpyKTypa OTBETa |CTPYKTYpHpPOBaH. |ammapar OCBOCH
TeMbl. OTBET B LICJIOM ajickBaTHA | [ loHsSITUIHBIN HEYIOBJIETBOPUTE
XOpOIIO TeMe. XOpoLIo anmnapar OCBOEH JIBHO.
CTPYKTYpUPOBAH. |OCBOEH YaCTHUYHO. Ilonumanue
VYcerHbii IIpekpacHo MOHATUNHBIN ITonumanue Marepuaa
onpoc OCBOCH anrmapar. OTJIETBLHBIX dbparmeHTapHOE
MTOHATUIUHBIN [TpoaeMOHCTPUPOB | MOJIOKEHUN U3 WJIA OTCYTCTBYET.
anrmapar. aH XOpOIIN Marepuala mno
[TponeMoHCTpUPO |ypOBEHB TEeMe.
BaH BEICOKUH MMOHUMAaHUS
YPOBEHb Martepuana.
MMOHUMAaHUS
MaTtepuana.
VYyammiics Yyammiics Vuammiics Yyamuiics
BBITIOJHII 0€3 BBITIOJHII 0€3 BBITIOIHII 0€3 BBIIIOJTHUJI MEHEE
HEOYETOB HE Heqo4eToB oT 75% |[HemouétoB ot 56% |56%
Mmenbmie 90% ot |10 90% ot 1o 75% ot NPEIOKEHHBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJlaHuH,
MPEJUIOAKEHHBIX MPEJUIOAKEHHBIX MPEUIOKEHHBIX
ITucemennas |3amanwii / MJIA samanmii / I samanduii / JIN
pabora BBITIOJIHUJI BCE BBITIOJIHWJI HE MEHEE | BBITIOJHUI OT 75%
MIPEIOKEHHBIE 90% ot xomryectBa |10 90% ot
3aIaHMs], HO MPEITIOKEHHBIX KOJIMYECTBa
nonyctun 1 u3 3aJaHNN U MPEAIOKEHHBIX
o (14% (01117 0.4 nonyctun 1 u3 3aJaHui U
HEIOUYETOB: CJEIYIOIINX JOMYCTUJT OJIUH
- penieHue Hepou€roB / WM |unm nBa u3




HEJOCTATOYHO BBITIOJTHIJI BCE CJIEIYIOIIUX
000CHOBAHO; MIPEIUIOKEHHBIE Hegouéros / NI
- B pEUICHUU 3a7aHusl U BBITIOJTHIJT HE MEHEE
MMEETCS JOMYCTUI 2 U3 90% ot KonmyecTBa
HETOYHOCTH B CJEIYIOIINX TPEIUIOKEHHBIX
yKa3aHUU Ha HEIOYETOB: 3aJaHui 1
HCIIOJIb3yEeMbIe - peleHune JOMYCTUI 2 WK 3
CBOMCTBA, HEJOCTATOYHO U3 CIIETYIOLIUX
OIIpeIeIIeH s, 000CHOBAaHO; negouéros / NI
MPU3HAKH, - B pEUICHUU BBITIOJTHIJI BCE
TEOPEMBI; uMeercs TMPEUIOKEHHbIE
- IPOU3BEICHBl  |HETOYHOCTH B 3a/1aHusl, HO
JUIIHUE YKa3aHUU Ha nonyctui 4 us
JICHCTBUSI, HE UCIIOJIb3yEMBIE CJIEIYIOINX
BEIyIINE K CBOMCTBA, HEJIOYETOB:
OCHOBHOMY OnpeeneHus, - peuieHue
pe3yabTaty MIPU3HAKH, HEJOCTATOYHO
peleHus; TEOPEMBI; 000CHOBAHO;

- IOy CTHII - IPOU3BEICHBI - B peLIECHUU
BBIYHMCIIUTENBHYIO |JTUITHUE ICUCTBUS, | UMEETCS
OIINOKY, HE HE BeIyIIHe K HETOYHOCTH B
BIIUSIOILYIO HA OCHOBHOMY YKa3aHUU Ha
XOJl JANbHENIINX |pe3yJIbTaTy HCIIOJIb3yEMBIE
pacCyKIeHHUi; pelIeHHUS; CBOWCTBA,
- IOy 4N - IOy CTHJI onpeeeHus,
HEMPaBUJIbHBI | BBIYUCIHUTEIbHYIO |IPU3HAKH,
OTBET B omnoKy, He TEOPEMBI;
pe3yibTrare BIIUSIONIYIO HA X0/ |- TPOU3BEICHbI
BBIYMCIUTEIBHON |JaIbHEHUIITNX JIMIITHUE JIEHCTBUS,
OILLIMOKH. paccyXJ1eHHI; HE BEIyIIHE K
- IOy YN OCHOBHOMY
HEIPaBUJIbHBII pe3yabTaTy
OTBET B PE3YJIbTATE | pELLICHNUS;
BBIYMCIIUTENIBHON |- TOMYCTHII
OIIINOKHU. BBIYUCIIUTENbHYIO
omnoOKy, He
BIIMAIONIYIO Ha X0/
NaJIbLHEUIIINX
pacCy X IeHHUI;
- MOy YN
HEMPaBUIbHBIN
OTBET B PE3YJIbTATE
BBIUMCITUTEIILHOM
OILITUOKHU.
TectupoBanue | Yyammiics Yyanmiics VYyanmiics VYyamuiics




BBIITOJIHIII O€3
HEIO0YETOB HE
MensbIre 90% ot
KOJIMYECTBA
MPEUTOKEHHBIX
samannii / I
BBITIOJIHIJT BCE
NPEUIOKEHHBIC
3aJIaHKs, HO
nomyctui 1 u3
CJEeIYIOIINX
HEJ0YETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B peIICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
UCIIOJIb3yEMbIE
CBOICTBA,
oTpeIeTICHU,
MIPU3HAKH,
TEOPEMBI;

- IPOM3BEICHBI
JIUIIHHAE
JIeicTBHS, HE
BEIyIIHE K
OCHOBHOMY
pe3yabTaty
penieHus;

- IOy CTHII
BBIYHCIIUTEIbHYIO
omnoKy, He
BIIUSIONIYIO HA
X0 JATLHEHIITHX
paccyXJIeHHU;
- TTIOJTY YT
HEMPaBUIbHBIN
OTBET B
pe3yibTare
BBIYHCIIMTEIIHHOM
OIIIHOKH.

BBIITOJIHIII O€3
Hen04ETOB OT 75%
1o 90% or
KOJIMUCCTBA
MPEUIOKEHHBIX
samannii / 1IN
BBITIOJIHIJT HE MEHEE
90% oT KoIIMJecTBa
MPEJUIOAKEHHBIX
3aIaHui U
nomyctui 1 u3

[ (S13% 01111704
genouéros / NJIN
BBITIOJIHIJT BCE
NPEUIOKEHHBIC
3aJaHNA U
JIONYCTHUI 2 U3
CJIeTYFOIIIIX
HEJ0YETOB:

- penieHue
HEJIOCTATOYHO
000CHOBAHO;

- B pelICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
UCTIONIb3yEMbIC
CBOICTBA,
oTpesieNeHus,
MIPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JINITHHE JICHUCTBHS,
HE BEAYIIHNE K
OCHOBHOMY
pe3ynbTary
pelIeHuS;

- IOy CTHII
BBIYHCIIUTEIbHYIO
omuoKy, HE
BITUSIONIYIO Ha XOJT
NATLHENIINX
paccyKJIeHHU;

- TIOJTYYHIT
HEIPaBUIIbHBII

BBIIOIHII O€3
HEJ0YETOB OT
56% mo 75% ot
KOJIMYECTBA
TMIPEIUTOKEHHBIX
samaanii / I
BBITOJHI OT 75%
1o 90% ot
KOJIMYECTBA
TIPEIIOKEHHBIX
3aJaHUH 1
JOTTYCTHII OJTUH
WM Ba W3
CJIeTYIOIINX
genouéros / MJIN
BBITIOJIHII HE MCHEE
90% ot KoyMUecTBa
TIPEIOKEHHBIX
3aJaHUM 1
JnomycTun 2 unu 3
U3 CIEAYIONTUX
"enouéros / MJIN
BBITIOJIHI BCE
TIPETOYKEHHBIC
3aaHKs, HO
nonycTui 4 us3
CIICTYFOIIIHX
HEI0YETOB:

- penieHue
HENOCTATOYHO
000CHOBAHO;

- B peUIeHUH
HMeEeTCs
HETOYHOCTD B
YKa3aHUH Ha
UCIIOJIb3YEMBIC
CBOICTBA,
ompeecHus,
MIPU3HAKH,
TEOPEMBI;

- POU3BEICHBI
JIMIITHUE JICHCTBHS,
HE BeAyIINe K
OCHOBHOMY
pe3ynbTary

BBITIOJTHUII MEHEE
56%
MPEII0KEHHBIX
3aJJaHuH.




OTBET B pe3yJIbTATE | peILICHHUS;

BBIYUCIUTENBHONW |- IOIYCTHII

OLITMOKH. BBIYUCIIUTENEHYIO
omnoOKy, He

BJIMSIIOIIYIO Ha XOJT
NaJILHEUIIINX
pacCy X IeHHUI;

- OJIYYHJI
HEIPaBUJIbHBII
OTBET B pe3yJIbTaTe
BBIUHMCIIMTEILHOM
OIIIMOKH.

OueHo4YHbIE CPeACTBA

Monayab Nel. [Ipeodpa3oBanue BbIpasKeHH

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

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

2. IlncbMenHas padora: (mpuMepsbl 3aJaHUM)

%
1) Bbluncaure: 64 2 (3;) \/324 .

2) Haiinure 3Hauenne Beipakenns: 3°7* +log, log, 85 + log, 72 —log, 5-log; 3-log, 2.

3. TecrupoBanue: (mpuMepbI 3aJaHUI)

. 3sina—-5cosa+2 1 . N
1) Haiigure tg « , eciu = —. JlaiiTe KpaTKHi1 OTBET K 3aJaHUIO.

sing+3cosa+6 3

2) Haiinute 3HaueHue BeipaxeHus 5sin(a —7x)—11cos (3?” + aj , €cu sina =-0,25. JlaiiTe

KPaTKU OTBET K 3aJaHUIO.

Mopayab Ne2. Pemenue 3a1aq nIaHUMETPUH

1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) HazoBuTe npu3Haku moo0usi TpeyTroIbHUKOB.

2) Kakum cBOHCTBOM 00JIajaeT MeuaHa B MPSIMOYTOJILHOM TPEYTOJbHUKE?

2. IlncbMenHas padora: (mpuMepsl 32 aHUM)

1) Octpsiii yron B npsmoyromnsroro Tpeyronsanka ABC pasen 86°. Haiinure yromn Mexmy
BeicoToit CH u 6uccextpucoit CD, npoBenéHHbIMI U3 BepIIMHBI IpAMOro yria. OTBeT gaiTe B
rpagycax.

2) B tpeyronbHuke DEF Touku D, E,,F, — cepequHbl CTOpoH EF,DF ¥ DE COOTBETCTBEHHO,
DT — BBICOTa, /EDF =60°, ZEFD =45°.

a) Jlokaxwure, 4To TOUKU D,, E,, F ¥ T JIeXaT Ha OJHOM OKPY>KHOCTH.

0) Haiimure DT , ecu EF = 24/3.
3) Haiigure nauny Bextopa d(6; 8).
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3. TecrupoBaHue: (mpuMepbI 3aJaHUI)
1) Yerbipexyromsauk ABCD Brucan B okpyxHocTb. Yron ABD pasen 33° | yron CAD pasen

49° . Haiinure yron ABC. OTBeT maiiTe B Ipaycax, SAMHHIIE H3MEPEHHIT YKa3bIBaTh HE HYKHO.

2) BricoTa mpaBmIIbHOTO TpeyToIbHUKA paBHA 144. HalimuTe pannyc oKpy>KHOCTH, ONTMCAaHHON
OKOJIO 3TOr0 TPEYrojabHUKa. JlaiiTe KpaTKUil OTBET K 3aJJaHHUIO.

Mopnyas Ne3. Hcnonb30BaHNE TEOPHU BEPOITHOCTEN M MaTEeMaTUYECKON CTATUCTHKH NMPH
PCLICHHUH 33134

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Kakue coObITHS Ha3bIBAIOTCS HECOBMECTHBIMU ?

2) ITpu pemieHnn Kakux BEpOATHOCTHBIX 3a/1a4 UCIIONb3yeTcs cxema beprynu?

2. IlncbMenHas padora: (mpuMepsl 32 aHNH)

1) YtoObI POITH B CIEAYIONINI KPYT COPEBHOBaHHMIA, (GyTOOIBHON KOMaH/Ie HYKHO HaOpaTh
XOTs1 ObI 6 0YKOB B IBYX Urpax. Eciu komaH1a BBIMTPBIBAET, OHA MOJYYaeT 5 OYKOB, B CIydae
HUYbel — 1 ouko, ecnu npourpeiBaeT — O oukoB. Haligute BEpOSITHOCTh TOTO, YTO KOMAHJIE
yAacTCs BBIMTH B CIEAYIOUIUI KpyT cOpeBHOBaHU. CUMTaliTe, 4TO B KAXK10i1 UTPE BEPOSITHOCTH
BBIUTPHIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,3.

2) ABTOMaTHueCKas JIMHHUS U3rOTaBIMBAET Oarapeiiku. BeposTHOCTh TOTO, 4TO TOTOBAs
Oarapeiika HencripaBHa, paBHa 0,02. [Tepen ynakoBkoi kaxas OaTapeiika mMpoXoauT CUCTEMY
KOHTpOJIA. BeposTHOCTB TOTO, 4TO cHCTeMa 3a0paKyeT HeMCIIpaBHYI0 OaTapeliky, paBHa 0,97.
BeposiTHOCTB TOTO, UTO cHcTeMa o OmKOKe 3a0paKyeT ucnpaBHyto Oatapeiiky, pasHa 0,05.
Haiimure BeposiTHOCTh TOTO, YTO CIyYailHO BEIOpaHHAsI M3TOTOBJICHHAs OaTapeiika OyieT
3a0pakoBaHa CUCTEMOI KOHTPOJIS.

3. TectupoBanme: (mpuMepbI 3aJaHUI)
1) CummeTpudHy0 MOHETY OpocatoT 12 pas. Bo ckosbko pa3 BEpOSTHOCTh COOBITHS «BBIMAIET

POBHO 4 OpJia» MEHBIIIE BEPOATHOCTH COOBITHS «BBITIAJET POBHO 5 OPIIOBY?

2) Mama kosuteKimoHupyet npuniecc u3 Kunaep-croprpuzos. Beero B komtekiuu 10 pa3HbIx
IIPUHIIECC, 1 OHU PAaBHOMEPHO PacIpeENEHbl, TO €CTh B KaKI0M ouepeHoM KuHaep-cropnpuse
MOYET C paBHBIMHU BEPOSTHOCTSIMU OKa3aThbcs Jrobast u3 10 npunuecc. Y Maru yxe ecTh
YEThIPE pa3Hble PUHIIECCH] U3 KOJUIEKINU. KakoBa BEpOATHOCTH TOTO, YTO JUIsl TOJIYYECHHUSI
clenyrolel npuHieccsl Maie npuaércst Kynuth emé 2 Ui 3 MOoKoJIaAHbIX Aina’?

Mopnyb Ned. Pemmenue ypaBHCHUN M HEPABEHCTB

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) B kakux cayuyasx mpoucxoauT cyxkenne OJI3 mnpu pabotre ¢ sorapu@mMuIeCKUMU
ypaBHEHUAMHU?

2) B uéM cyTh paBHOCHIIBHOTO MEpEX0/1a MPHU PEIICHUN YpaBHEHUN?

3) MoxHO 7T YMHOXAaTh 00€ YacTH HEpAaBEHCTBA HA MIEPEMEHHOE BhIpaskeHUE?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)
1) Pemure ypaBHEHHE /7 + 6X = —X.
Ecnu ypaBHeHHe umeet 6osiee OMHOTO KOPHSI, B OTBETE 3aMUIIUTE OONBIIHNIA U3 KOPHEH.

2) a) Pemute ypaBHEHHUE 8sin® X+ 2+/3¢c0s (3?”— xj =9.

11



6) HaiiguTe KOpHU 3TOT0 ypaBHEHHUs, TPUHAJISKAIINE OTPE3KY [—5?”;—7;} .

< 33.

3) Pemure HepaBeHCTBO: 2° +
2)(—5

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Haiinure xopens ypasuenus log,(x+5) =log,(2x—2).

X
2) Peunre ypaBuenue: 49 —8. 495 +1=0. Eciu ypaBHeHHE nMeeT 0oiee 0JTHOTO KOPHS, B
OTBETE 3AMUIINTE MEHBIIINI U3 KOPHE.

X X+1
3) Pemmnte HEpaBEHCTBO: 16 ? 3,20 g
&1 ¥ _6

Mopnyab NeS. Ucnoib3oBanue (pyHKIMHU H ee IPOU3BOIHON NPHU PeLlIeHNH 3a1a4
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Kaxkas o6nacts 3Ha4eHHH QyHKIMU y = x2?

2) Kakoit anroputm nomcka MakCUMajabHOTO 3HaYeHUs (QyHKIUU?

2. IlncbMenHas padora: (mpuMepsl 32 aHUM)

. )= log, (24 2x—x*) — 2.
1) Haiinute Touky MakcuMyma QyHKIIHH: y = logy( x—x)

. xi2x43

2) Haiigure TouKy MEHEMYMA YHKIHH 7 i

3. TecrupoBanue: (mpuMepbI 3aJaHUI)

|
. y=—7 Ha oTpe3ke [—; 7|
1) Haiinure Hanbosbinee 3HaUYCHHE (QYHKIIMN cos®x —2cosx+5

4x? — g
2) Haiinute Bce 3HaAYeHMs MapaMeTpa &, MPH KaxkJOM M3 KOTOPHIX YPABHEHHE + +6x+9—d
MMEET POBHO JIBa Pa3IMYHBIX KOPHS.

=0

Mopnyab Ne6. Pemenne 3a1a4 NpuK/IaTHOTO COJEP:KAHUS

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Yrto Takoe cpeqHss CKOPOCTb IBUKEHUS?

2) Kakum coOTHOIIIEHHEM CBSI3aHBI TPOU3BOAUTEIILHOCTA PAOOTHUKOB MPU COBMECTHOM paboTe?

2. [Incbmennas padora: (mpuMepbI 3aJaHUil)

1) /IBa uenoBeka OTHPABISIIOTCA M3 OJAHOTO M TOTO K€ MECTa Ha MPOTYJKY JI0 OMYIIKHU Jieca,
Haxojsmencs B 2,3 KM OT MecTa oTnpasieHuss. OauH uaét co CKOpoCThio 3 KM/4, a Apyro —
co ckopoctbio 3,9 kM/4. Jloiiasi 1O OMyIIKH, BTOPOM C TOH KE CKOPOCTHIO BO3BpAIIaeTCs
obpatHo. Ha kakoM pacCTOSTHUM OT TOYKH OTIPABIICHUS MPOU30MUIET MX BCTpeya?

2) Aurnpeit ianupyet 15-ro nexadps B3sATh KpeauT B 6anke Ha cymmy 900 Teicsid pyOsieli Ha
(n +1) MecsIl. Y CTIOBHSI BO3BpaTa KPEAUTA TAKOBBI:

— 1-ro 9ucia KaKI0ro MecsIa J0JIr Bo3pacTaeT Ha r% 10 CPaBHCHHIO C KOHIIOM
MPEIBIIYIIEro MecsIa;
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— ¢0 2-10 110 14-€ 4unciio KaXkgoro Mecsa He00X0IMMO BBITLIATUTE YacTh JOJITA;

— 15-ro uncna kaxaoro mecsma ¢ 1-ro mo N-i gonr qomkeH ObITh Ha 20 ThICSY pyOIeit
MEHBIIIE J0Jra Ha 15-€ 4nciio NpeapIAyIero MecsIa;

— 15-ro yncna N-ro mecsua goar cocraBuT 300 ThIcsy pyOIIei;

— K 15-my uncny (n +1) -0 MeCsIIIa KPeIUT TOJIKEH OBITh MOJHOCTHIO MOTalIeH.

Haiigure r, ecnm U3BECTHO, YTO 00IIast CyMMa BBITLIAT ITOCIIE MTOJTHOTO MOTAIICHUS KPeaAnTa
coctaBuT 1272 THICSIUN pyOIei.

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Kaxxnprit u3 1ByX pabounx OJIMHAKOBOW KBaTM(DUKAIIMK MOKET BBITOJIHUTH 3aKa3 3a 17 4acos.
UYepes 5 yacoB 1ociie TOro, Kak OJUH U3 HUX IIPUCTYNWII K BBIIIOJIHEHUIO 3aKa3a, K HEMY
MIPUCOCTUHUIICS BTOPOM pabouunii,  paboOTy HaJl 3aKa30M OHU JOBEIIN JI0 KOHIIA Y)KE BMECTE.
CKoJbKO 9acoB MOTPeOOBAIOCH Ha BBHITTOJIHEHUE BCETO 3aKa3a?

2) U3 nynkra A KpyroBoil Tpaccsl Bbiexai Besaocunenuct. Yepes 20 MUHYT OH €llie HE BEpHYJICS
B IMYHKT A U U3 TyHKTa A CJI€JI0M 32 HUM OTIPAaBUJIICA MOTOLMKIUCT. Yepe3 5 MUHYT mocie
OTIIPABJICHMsI OH JIOIHAJI BEJIOCUIIEINCTA B IIEPBBIN pa3, a ellie uepe3 46 MUHYT MOCIIE ATOr0
JIOTHaJ €ro BO BTOpo# pa3. Hailgure ckopocTh MOTOLMKIIMCTA, €CIIU JIJTMHA TPACChl paBHA 46 KM.
OtBer nmaiitTe B KM/4.

Mopyab Ne7. Pemenue 3aad crepeoMeTpun

1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) Yem u3mepsieTcst yroia MeX1y TUIOCKOCTSIMHU?

2) HazoBuTe npu3Hak NeprneHIuKyIIpHOCTU IPSIMON U TNIOCKOCTH

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) Yepe3 cpenHo JHHUIO OCHOBAaHHUS TPEYrOJbHOW TMPU3MBI IIPOBEICHA ILUIOCKOCTD,
napaiuensHas 6okoBomy peOpy. Ilnomans GOKOBOW MOBEPXHOCTH OTCEUEHHOW TPEYroJIbHOM
npu3Mbl paBHa 35. HaliquTe mutonaas 60KOBOW MOBEPXHOCTH MCXOTHON TTPU3MBI.

2) B mpaBunbHoit yetsipéxyronsHoit mpuzme KLMNK, L, M;N, cropona ocuoBanust KL paBHa

8, a 6oxoBoe pedpo KK, paBHO 442 . Ha péopax LM u M N, ormeuens: Touku A u B
cooTBeTCTBeHHO, NpuuéM LA=M B =2. Ilnockocts & napainensHa npssmMoil LN u comepxkur

Toukn A u B.
a) Hokaxwure, uto npamas KM mnepnenaukyispHa INIOCKOCTH .

0) Haiimute paccrosiHue ot Touku L 10 mmockoctu « .

3. TecrupoBaHnue: (mpuMepbI 3aJaHUI)
1) Haiinute 00beM MHOTOTpaHHUKA, BEPIIMHAMU KOTOPOTO SBIAIOTCS Touku B, C, D, B

npsMoyroJibHoro napasuienenumneaa ABCDAB,C D, , y kotoporo AB=4, AD=5, AA =6.

2) Inomanp GOKOBOI MOBEPXHOCTH KOHYCA B JBa pa3a 0oJblle IIIomaan ocHoBanus. Haliaure
YToJ MeXTy 00pa3yrolei KoOHyca 1 III0CKOCThI0 OCHOBaHUs. OTBET JaiiTe B Tpaaycax.

Moayabp Ne8. Pemenne BapMaHTOB »3K3aMEHALMOHHBLIX PpadoT Mo MaTreMaTHKe M
coJep:KaTeJbHbIN aHAJN3 JONYIIEHHBIX OIIU00K
1.ITucbmenHasi padora: (MpuMepbI 3a1aHUI)

Pemienne BapraHTOB 3K3aMEHAIIMOHHBIX pa0dOT MO MaTeMaTUKe, pa3MelIeHHbIX Ha caiite OUIIN
Ha 2024-2025 yue6Hblii ro.
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3. OPTAHM3ALMOHHO-IEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALIUU
ITPOI'PAMMBI

3.1. TpeOoBaHusI K MATEPUATbHO-TEXHUYECKHM YCJIOBHUSAM:

OcBocHue KypCOB nmpeamnojgaracTt HUCIIOJIB30BaHHUEC CJICOAYIOLICTO MaTCpUuaJIbHO-

TEXHUYECKOTO 00ECIICUEHNA:

Hanuuue y yuamerocss mepcOHANBHOTO KOMIIBIOTEpAa WM HOYTOyKa C YacTOTOM
nporeccopa He Hmwke 2500 Ml m omeparuBHOW mamsAThI0 He MeHee 2 ['OalT u
YCTaHOBJICHHOM orepanoHHo# cucremoit Windows wiu Linux;

Hanmnune web-kamepsl, MuKpodOHAa U HAyIIHUKOB (IIPH OTCYTCTBUU TOCIETHHUX
JIOTTYCKaeTCs UCTOJIb30BaHUE KOJIOHOK);

VYcranosnennsiit 6paysep IE Bepcun vHe menee 9.0, unu "Google Chrome", wim "Mozilla
Firefox" ¢ mociaennuMy OOHOBIEHUAMH U T.1I1.;

[onkmouenne k HH(GOPMAIIMOHHO-TEICKOMMYHHUKAIMOHHON cetn «MHTepHeT» Ha
CKOPOCTH HE MEeHee | MOuT/cek;

YcraHOBIIEHHBIE TMPOrpaMMBL: MakeT Buaeokoaekos, Microsoft Office 2007 (Word,
Excel, Power Point) u Berie, Libreoffice Writer;

s mpocMoTpa pykoBoacTBa 1o cucreme Adobe Reader mnu npyroit PDF-punep.

3.2. YueOHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHne

OcHosHble UCIOYHUKIL:

1.

2.

5.

6.

Bunenkun H.S., MBame-MycaroB O.C., [Ieapudypn C.U.. Anrebpa u Havana
MaTeMaTHYeCKOro aHanu3a (mpoduiabHbIi ypoBeHs). M3a-Bo «MHeMo3uHay, 2021.
Konsrua IO.M., Cupopo 10.B., Tkaueea M.B. um nap. Anrebpa u Havama
MaTeMaTHYeCKOro aHain3a (mpouiabHbIi ypoBeHb). M3a-Bo «Muemo3uHay, 2021.
Mopnkosuu A.I'., Cemenos I1.B., [lenumena JI.O. Anrebpa u Havyayna mMart. aHaiauza. 11
kinacc. YueOHuk. ba3oBblii u yrimyOneHHbdl ypoBHH. Kommiekt B 2 wactsax. M3n-Bo
«Mmuemo3zuHay, 2021.

Atanacsn JI.C., byryzoB B.®., Kamomues C.b. u ap. I'eomerpust (6a30Bblii H
npoduibHBIA 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. MeToaudyeckue yKa3aHHs.
[Tpodunshsii yposers. DI'OC. - MITHMO, 2021

CagoBununii FO.B. EI'D. Matematuka. [IpoduinbHblil ypoBeHb. 3aiaHus ¢ pa3BepHYTHIM
oTBeTOM. — M.: I3a-BOo «DK3amen», 2021.

[TotockyeB E.B. EI'D. Maremaruka. 3aganust 13, 16. OnopHsle 3a1auu 110 T€OMETPHUH.
[Tnanumerpus. Crepeomerpus / E.B. ITotockyes. — M.: M3a-Bo «Ok3amen», 2021.

IIpocpammnoe obecneuenue u Mnmepnem-pecypcoi

1.

2.

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

https://ege.sdamgia.ru/ OOpa3oBaTe/bHBIA MOPTad IS TMOATOTOBKH K 3K3aMCHAM.
MaremaTrka npoQpUILHOTO YPOBHS
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3. http://fipi.ru/  Odunmansueiii  cadt degepalbHOr0 HHCTHTYTAa  IEIArOTMYCCKUX
U3MEPECHUM

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

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

3.3. KaapoBoe obecneueHue 00pa3oBaTeIbHOI0 Mpomecca

TpeboBanus Kk KBaTH(UKAINK MIETarOTHIeCKUX KaJapOB:

[lenarornueckuii cocras, oOyyaromMii MO JOMOJHHUTEIBHON 00I1e0o0pa3oBaTeNbHON
porpamMme, COCTOUT W3 CIEHUATUCTOB C BBICHIMM NPO(ECCHOHATBHBIM 00pa30BaHHEM,
UMEIOIIUM CTaX MeAaroruaecKoi paboThl 10 JaHHOH CrIeaTbHOCTH HE MEHee 3-X JIeT.

3.4. YcaoBus 151 QYHKUMOHMPOBAHUA 3JIEKTPOHHOH HH(POPMAIIMOHHO-
o0pa3oBaTeIbHOM Ccpeabl
(pu peanu3anuy IporpamMm C UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX

TEXHOJIOTHHN)
OneKkTpoHHbIE HHPOPMALMOHHBIE Bun 3ansTuit Hanmenosanue
pecypcel 000pyIOBaHMS, TPOTPAMMHOTO
o0ecrieyeHus
https://edu.kpfu.ru/ Jlexums/mpakTHIecKue Kommbrorep, moaKIOYeHHBIH K
3aHATHS/KOHCYIbTALIH cetu IHTEpHET, MHTEPHET-
Opayszep

4. PYKOBOJUTEJIb 1 ABTOP(bI) IOI'PAMMBbI

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

ABTOp(BI):

ManakaeB Muxaun CTermaHoBHY, CTAPIIANA MpernoaaBaTesb kadeapsl oome maremarnku UMM
uM. H.W. JIo6aueBckoro KOV,

AxmanueB Azatr @apunosud, yuutenab MateMaTuku MBOY "I'umua3zust Nel126".
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