MMHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHNSI
POCCUMCKOM ®EJEPAILIUN
®EJIEPAJILHOE 'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE VUPEX/IEHUE BBICIIIET'O OBPA3OBAHNSI
«KA3AHCKUM (ITPUBOJDKCKHI) ®EJIEPAJIBHBIA YHUBEPCUTET»

VueOGHO-MEeTOAMYeCK i IIEHTp TeCTHPOBaHus B oAToToBKH K EI'D m 'MA

IMPOTPAMMA

«Iloaroroska k EI'D mo MaTtemaTuke. YTIy0aeHHbIH Kypc»

O6neM — 128 akageMHUYeCcKHX 4acOB

Oprannzaum 06yquH}1 — 3a04YHad C NIPHMCHCHHEM [THUCTAaHITHMOHHBIX 06pa30BaTCJ'II>HI:D(

TEXHOJIOTHH, 32 HeleIH

Hupextop YMI] C/MI/I Honenxo

Kazans — 2025



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 umtong 2022 r. Ne 629 «O06 yrBepx)aeHuu
[Topsinka opranu3aui U OCYIIECTBIEHUS 00pa30BaTeNIbHON 1eATEIbHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM IPOTPaMMaM»;

— Ilpuka3 MwunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepkacHUU
(denepaabHOrO KOMIIOHEHTa TOCYAAPCTBEHHBIX 0O0pa30BaTENbHBIX CTAaHAAPTOB HAYaJIHLHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHETO (ITOJTHOTO) 00IIEeT0 00pa30BaHU.

1.2. AKTyajJbHOCTH MPOrpaMMbl
[Iporpamma mpenHazHadyeHa JUisd MOATOTOBKM K EJNMHOMY rocynapcTBEHHOMY 3K3aMEHY IO
o0pa3zoBaTenbHONW TMporpaMMe CcpeaHero ooOmiero oOpa3oBaHus Kypca «MaTemaTukay
(mpoUIBHBIM  YpOBEHb) Ui MIKOJBHUKOB. AKTYalbHOCTh 3aKJIIOYaeTCs B  Pa3BUTHUU
MaTeMaTUYeCKON KyJIbTYphl IIKOJBHUKOB M OO0ECIEYEeHHH HX IMOTPeOHOCTEH MO YCBOEHUIO
HaBBIKOB ~ pabOTbl €  KOHTPOJBHBIMH  HU3MEPHUTENbHBIMH  MarTepuasiaMu  Egunoro
rOCyJapCTBEHHOTO 9K3aMEHa.

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

1.4. Kareropum o0y4arommuxcs
Hacrosimas mporpamMma mpeaHa3HaueHa JUIs Y4YallUXCS CTapIIMX KJIAacCOB  CPEIHMX
001eo0pa3oBaTeNbHBIX Y4E€OHBIX 3aBEJCHUN, [UIS CTYACHTOB CTapIIMX KYpPCOB CpEIHUX
CHeLMANbHBIX YYEOHBIX 3aBENICHHM, a TakxkKe JJIS JIML, YK€ UMEIOIIUX IOJHOE CpEeIHee WU
cpenHee crienuaabHOe 00pa3oBaHue.

1.5. Cpok ocBoenusi nmporpammbl — 128 akagemuueckux 4acoB (32 memenwm). Ilepuon
OCBOCHMS TTPOrpaMMbI: OKTs0ph 2025 1. — mait 2026 T.

1.6. ®opma oOyuyeHMsi — 3a04YHasi C NPUMEHEHHEM JMCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHUH.

1.7. ®opmbl 1 pexuM 3aHATHH.
3aHATUS COAEP)KAT TEOPETHUECKYI0 M IPAKTUYECKYK 4YacTH. TeopeTudeckas 4acTh 3aHATHS
IPOBOIUTCS B (pOpPME JIEKLIMHU, BKIIOYAIOMIEH B ceOs JAEMOHCTPALMIO PEUICHUH MPOrpaMMHBIX
3ajauy  Kypca. IlpakTtudeckas wacTh 3aHATHA peaTU3yeTcss B BHUJE CAMOCTOSTEIBLHOTO
MaTeMaTHYECKOro MPaKTHKyMa M IOCIEAYIOIIEr0 COBMECTHOIO pa30opa CIIOKHBIX 3a/JaHUil.
PexxuM 3aHATHI: OQUH JeHb (IBa 3aHATHUSA) B HEAENIO, MPOJODKUTEIIBHOCTD OJHOTO 3aHATHUS 2
aKaJeMHYECKHX Jaca.

1.8. lleab 1 3a1a4u NPOrpaMMbl
¢ OBJIaACHHUC MATCMATUYCCKUMU 3HAHUAMH U YMCHUSIMU, HCOGXOZ[I/IMBIMI/I AJIg yCIICHIHOTO
HPOXOX/IEHHUSA BBIMYCKHBIX W BCTYHNHUTENBHBIX HCIBITAHUH, MPOJOIDKEHHS 00pa3oBaHUS U
OCBOCHMS M30PaHHON CHEHUATbHOCTH HAa COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, aITOPUTMHUYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUICHHS HAa YpPOBHE, HEOOXOAMMOM [uid  Oymymien
npo¢eCCHOHATIBHOM IEATENLHOCTH, a TAKXKE MOCIEAYIONIEro 00y4yeHHs! B BBICIIEH LIKOJIE.

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

001)ICEeH 3HAMb/NOHUMAMb:

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

¢ BO3MOKHOCTHU I'COMCTPUHN Ui OITMCAHUA CBOMCTB PCAJIbHBIX NPEAMETOB U UX B3aUMHOI'O
PACIIOIOKCHUAA,

® YHHUBEpCAJIbHBINA XapakTep 3aKOHOB JIOTUKA MaTeMaTHUECKUX PacCyKACHUH;

00./151CeH yMemb:

® BBIIOJHATh apU(METHUECKHE JAEHCTBHs, COYeTass YCTHblE M THCbMEHHBIE IPHUEMBI,
HaXOJUTh 3HAYEHMs KOPHS HATypaJlbHOW CTENEHH, CTENEHU C PAlMOHAIbHBIM IOKa3aTeleM,
Jorapugma, IoJab30BaThCs OLEHKOW U MPUKUAKON MPHU MPAKTHUECKUX pacyerax;

® MIPOBOJUTH IO W3BECTHHIM ¢dopMyJaM W TpaBWjiaM MpeoOpa3oBaHus OYKBEHHBIX
BBIPa)KEHUH, BKIIIOYAIOIIUX CTETIEHH, paJUKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKITUHY,

® BBIYHUCIIATH 3HAUYEHUS YHCIOBBIX U OYKBEHHBIX BBIPa)KEHUI, OCYLIECTBIISASI HEOOXOAUMBIE
MIOJICTAHOBKH U ITPe0Opa30BaHuUs;

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

e pewmaTh YpaBHEHHs, HEpPAaBEHCTBA, MCIONb3ysS CBOWCTBAa (YHKIUH, HX TpaduyecKkue
NpEeCTaBICHUS, TPOU3BOIHYIO (DYHKIIUH;

e pemaTh palMOHANbHBIE, TOKa3aTelbHbIE U JorapuMUiIeckiue ypaBHEHHs] 1 HEPaBEHCTBA,
VPPALMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHU S, UX CUCTEMBI;

e p300pakaTh HA KOOPJAMHATHON TIJIOCKOCTH MHOYECTBA PEIICHUM MPOCTEUIINX yPaBHEHHI
U UX CUCTEM;

e pemaTh TUIAHUMETPUYECKHE M HECJIOXKHBIC CTEPEOMETPUUYECKUE 3a/layd Ha HaXOXKICHUE
T€OMETPUUYECKHUX BEJIMYWH (JJIMH, YIJI0B, IUIOMIAIeH, 00HEMOB);

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

e Ui NMPAKTUYECKUX pacdeToB MO (hopMynam, BKIIOYass GOPMYIIBI, COAEPIKAIINE CTEHCHH,
panuKansl, JorapuMbl U TPUTOHOMETPUYECKUE (PYHKIIUH,

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

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

® ISl pEIICHUS T'€OMETPHUECKUX, (PU3NYECKHX, SKOHOMHUYECKHX U APYIHX MPHUKIAIHBIX
3ajja4y, B TOM 4MCJI€ 3a7a4 Ha HauOOoJbIINEe U HAUMEHbIINE 3HAaYE€HUs ¢ IPUMEHEHUEM armapara
MaTEeMaTU4YeCKOro aHaJIn3a;

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



2. COAEPXKXAHUE IMPOI'PAMMBI

2.1. Y4yeOHBIH mJIaH

Beero B TOM YHCIIE Buna u popma
No | HammeHnoBanue pa3z[en(v)13 " ay. —— KOHTPOJISL
n/m JTUCUUIUIAH (MOIYyIIei) 4acOB KL S
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 Ned. YcTHBIN onpoc,
Pewrenne ypaBHenuii u 16 6 10 MNHUCbMEHHAs
HEPaBCHCTB pabora,
TECTUPOBaHUE
5. | Moayab Nes. YcTHBI ompoc,
Hcnonb3oBanue QyHKIIUU U 16 6 10 MUChMEHHAs
€€ MPOU3BOIHON NIPHU pabora,
pelIeHny 3a1a4q TECTUPOBAHUE
6. | Moayab Ne6. YcTHbIl onpoc,
Pemrenue 3agau 16 6 10 HHACbMEHHAas
MIPUKJIAHOTO COEepKAHUS pabora,
TECTUPOBaHUE
7. | Moayab Ne7 YcTHBIN onpoc,
Pemenue 3agau MMUCbMEHHAsA
16 6 10
CTEpPEOMETPUU pabora,
TECTUPOBAHUE
8. | Moayab NeS8. [TuceMmenHast
Pemenue BapranToB paborta
9K3aMEHAIIMOHHBIX PadboT 16 6 10

10 MaTeMaTHKe U
COZEPKATENbHBIN aHAIN3
JIOTYIIIEHHBIX OIHUOO0K




| Uroro: 128 48 | 80 |

2.2. Kanennapublii yueOHbIH rpaduk

Ilepuon o0y4enus
) HaumenoBaHue Moay.Isi
(amm)
OKTSIOpb Monyns Nel. IIpeoOpazoBaHue BbIpakeHUI
HOAOPb Monynpb Ne2. Penenue 3a1a4 naaHUMETPUN
5 Monaynb Ne3. Mcnosib30BaHUE TEOPUU BEPOATHOCTEN U
ACKAOPS MaTeMaTHUYECKOW CTATUCTUKYU IIPH PEUICHUU 33]1a4
STHBAph Monaynb Ned. PemieHue ypaBHEHUN U HEPABEHCTB
Monynb Ne5. cnionp3oBaHue PyHKINH U €€
fepars MPOU3BOJHOMN NIPH PELICHUU 3a/1a4
Mopynb Ne6. Pemienue 3a1ay npukiagHoOro
MapT coJiepKaHus
arpenb Monaynb Ne7. Pemienue 3agad cTepeoMeTpuu
Mopynb Ne8. Perienne BapuaHTOB SK3aMEHALIMOHHBIX
Mau paboT 1o MaTeMaTHKe U COJIepKaTeIbHbBIN aHaIN3
JIOTYIIEHHBIX OIHUOO0K

D Tau o6yyenus OyayT onpeaeneHbl B pacMCaHUU 3aHATHII IpU HaGope IPyNIbl Ha 00ydeHue

2.3. Pabouas nporpamma

Mopnyas Nel. IlpeoOpa3zoBaHue BbhIpasKeHH

Sauar wa Ne -8

ToxecTBEHHbIE npeoOpa3oBaHus palMOHAIBHBIX BBIPAKCHU. ToxecTBEHHBIE
npeoOpa3oBaHusl ~ MPPAUOHANBHBIX  BbIpaxeHMH.  ToxnecTBeHHble — NpeoOpazoBaHMs
TPUTOHOMETPUYECKMX  BblpakeHuil. ToxaecTBeHHBIE  MpeoOpa3oBaHUs — MOKa3aTEIbHBIX
BbIpakeHH. ToXAecTBEHHbIE TpeoOpa3oBaHus JIorapuPMUYECKUX BbIpakeHui. CpaBHEHHE
3HAQYECHUH YHCIIOBBIX BBIPAKECHUM.

Monayns Ne2. Pemenne 3a/1aq IiIaHUMETPUHU

Sanar na Ne 9-16

OCHOBHBIE COOTHOUICHHSI B TPSMOYTOJILHOM TpeyroibHuke. CBOWCTBAa PaBHOOEAPEHHOIO WU
PaBHOCTOPOHHETO TPEYTOJIbHUKOB. POpMyIIbl IUIOMAAN TPpeyrojabHUKa. CBONCTBO OMCCEKTPUCHI
yria TpeyroibHuka. Teopema kocunycoB. Teopema cunycoB. MI3MepeHue yrioB, CB3aHHBIX C
OKpYyXHOCThIO. (CBOMCTBa KacaTeJIbHBIX, CEKYIIUX M XOpA OKPYKHOCTH. Brluncienue
OucceKTpuc, MeluaH, BHICOT, PaJNYCOB BIIMCAHHON M OMUCAHHOW OKPY)KHOCTEH TPEyroJbHUKOB.
CpolicTBa M TIPU3HAKM BIUCAaHHBIX M ONMCAHHBIX YETBIPEXYTOJIBHUKOB. Bnucanusle u
ONMCAaHHbIE MHOTOYTroIbHUKHU. Onpenenenne Bekropa. CyMMa U pa3HOCTbh BEKTOpoB. CKasipHOE
MpOU3BEJCHUE BEKTOpPOB. [[mMHa BekTOpa. YTojl MEXKIYy BEKTOpaMU. 3aKpeIUICHUE YMEHHUS
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKICHUS MIPU PELICHUH 3a/1a4.

Mogyns Ne3. Mcnonb30BaHHE TEOPUH BEPOSITHOCTEH W MAaTeMaTHYE€CKOW CTATUCTHKH MPHU
PCIICHHUH 33134
Sangr wg Ne 17-24




WcnpiTanus, HMCXOAbI HWCIBITAHUN, 5SJeMeHTapHble coObiTus. I[IpaBuiio ymMHOXeHuUs A
KOHEYHOTO YHCJIa HE3aBUCHUMBIX MCIBITAaHUH. OJeMEHThl KOMOWHATOPHUKH: IE€pPECTAaHOBKH,
pa3mMenienus, couetanus. Kinaccuueckast BeposiTHocTHass cxema. COBMECTHbIE U HECOBMECTHBIE
coobituss. Cymma u mpousBeneHue coObiTuil. Teopema O BEpOSTHOCTH CYMMBI COOBITHIA.
[IporuBomonoxHbie cOObITHS. Teopema 0 BEpOSTHOCTSIX MPOTHBOMOJIOXKHBIX COOBITHIA. Cxema
bepuymiu nnst /7 He3aBUCUMBIX MOBTOPEHUN HUCIBITAaHUS C JBYMSI BO3MOXKHBIMHU HCXOJaMH.
VYcioBHast BEpOATHOCTh. MaTeMAaTHYECKOE 0KUIAHUE CTy4allHON BEJIMYHMHBI.

Mopnyns Ne4. Pemenne ypaBHEHHH 1 HEPaBEHCTB

Zangr ng Ne 25-32

[TonsiTHE O KOpHSAX, MHOXXECTBE PEIICHHH, OOJaCTH JOIMYCTUMBIX 3HAYEHUW YpaBHEHUS.
OcCHOBHBIE METOABl PELICHUS PALUOHAIBHBIX, WPPALUOHAIBHBIX, TPUTOHOMETPUUYECKUX,
NIOKa3aTeIbHbIX, JIOTapU(PMUUECKHX YypaBHEHHUH M YPAaBHEHUH, coAepKalluX 3HAK MOMIYJIS.
Hcnonp3oBaHne paBHOCWIBHBIX MIEPEXOJOB MpH pelieHuH ypaBHeHH. OTOop KopHei
YPaBHEHHs W3 3allaHHOIO IPOMEKYyTKa. PemreHume 3amad, CBS3aHHBIX C HCCIEJOBAHHEM
KOJIMYEeCTBA KOPHEW ypaBHEHUs, COJEpXKallero napaMmerpsl. IloHsATHE 0 MHOXKECTBE PEILLCHMUI,
00J1aCTH TOMYCTUMBIX 3HAUY€HUI HepaBeHCTBA. MeTOo] MHTEpBalIOB PEUIEHUs LENbIX U JIPOOHO-
panMoHaNbHBIX HepaBeHCTB. OCHOBHBIE METObI PEIICHUS MOKA3aTeNbHbIX, JIOTapU(HMUIECKUX
HEPABEHCTB M HEPABEHCTB, COACPXAIUMX 3HAaK MoxAyis. lcmonb3oBaHME paBHOCHIIBHBIX
IIEPEXO/I0B IIPU pEUIEHMM HepaBeHCTB. lcmonp30BaHME METONOB palMOHANIM3ALMM MpU
pELIEHNH TOKa3aTeNbHbIX U JIOrapU(pMHUECKUX HEPABEHCTB. PemieHue 3agau, CBS3aHHBIX C
MCCJIEOBAaHUEM KOJIMYECTBA PELLIEHUI CUCTEMbI HEPABEHCTB, COAECpKAILEH TapaMeTphl.

Mogayns Ne5. Ucnosib3oBanue pyHKIUM U ee POU3BOAHOM NIPH PelIeHUH 3a1a4

Zangr ug Ne 33-40

[Tonsitue o ¢ynknuu. OOIACTh MONMYCTHUMBIX 3HadeHWH (QyHkiuu. OO6nacTh ompeneneHus
¢ynkuunu. [IpaBuna nocrpoenus rpadukos. KoopannarHas minockocTs. [IponszBoanas QyHKIHH.
[TpaBuna nuddepennupoBanns. Touku s3kcTpeMyma. MakcuMaabHOE 1 MUHUMAJIBLHOE 3HAUYCHUE
¢ynkuuu. [TeppooOpasznas ¢pynkuu. [lapamerpsr.

Mognyns Ne6. Pemenne 3aqa4d mpruKJIaIHOTO COACPKAHAL

3arar ng Ne 41-48

DopMHUpOBaHHE YMEHHs aAHAJIU3UPOBATh pEaJbHBIC YHUCIIOBBIC [JAHHBIC, OCYLICCTBIATH
OpakTU4YecKue pacdy€rbl 1Mo  (opMysam; IIOJIB30BAaTbCs OLICHKOM W INPUKUIKON IIpU
IIPAKTUYECKUX PACYETaX INPH PEIICHUU MNPUKIAAHBIX 3aJad, B TOM 4YHUCJIE COLMAIBHO-
HKOHOMHYECKOT0 U (hu3nyeckoro xapaxrepa. I[locTpoeHue H HcCClIeOBaHUE MPOCTEHIINX
MaTeMaTHYeCKUX MOJEIeH @pH pEelICHUM 3ajJad Ha JBM)KEHHE, pabdoTy, CIUIaBbl M CMECH.
Hcnonp3oBanue Gopmyn i apuMETHUECKOW U T€OMETPUUYECKON MPOTPECcCHil MPH pereHNH
3aJa4 IPUKJIAJHOTO colepkaHus. Pelmenue 3a1aHuil JKOHOMUYECKOTO COACPKAHMSI, CBA3aHHBIX
C HA4YMCJICHUSIMU IIPOLICHTOB 110 BKJIaJaM U KpeauTaM U ONITUMHU3alUen IPOU3BO/CTBA.

Mogyns Ne7. Pemenne 3agad crepeoMeTpuu

3arar ng Ne 49-56

. IIpsimMble ¥ IUIOCKOCTH B IIPOCTpaHCTBE. MHoOrorpaHHuku. Teia ¥ NMOBEPXHOCTU BpaICHUS.
OcHOBHBIE OIIPENETICHMs], aKCHOMBI U TEOPEMBI cTepeoMeTpur. HaxokeHne reoMeTpu4eckux
BEIIMYUH: JUIMHBl OTpE3Ka, pPAacCTOSHUSA OT TOYKM JO IUIOCKOCTH, PpAaCCTOSHUSA MEXAY
CKPEIIMBAIOIIAMHUCSA NMPSMBIMH, YIJIa MEXAY IJIOCKOCTSAMH, yIia MEKIY IPSAMOHN U INIOCKOCTBIO,
yria MeXIy TNpsSMBIMH, IUIONIAAM TOBEPXHOCTH, o0bEMa Tena. IlocTtpoeHue ceueHwmit
MHOTOTPaHHHMKOB. 3aKpEIUICHUE YMEHMs HCIOJb30BaTh IIPU PEUICHHH CTEPEOMETPUYECKHUX
3a1a4 IUTAaHUMETpUUecKue (BakThl M METOJbl; IMPOBOIUTH JOKa3aTelIbHbIE PACCYXKICHHUS IpPH
peILIeHNH 3a1a4



Mogyns Ne8. Peimienne BapuMaHTOB »JK3aMEHAIMOHHBIX padoT 1o

coJiepKaTenbHEI i aHATHU3 JOMYN[eHHBIX ONTH00K
Zauar na Ne 57-64
Pemenue u pa36op BapuantoB @UIIN EI'D no maremaruke.

2.4. OueHka KayecTBa OCBOEHMSI POrPaMMbl

@®opMbI aTTECTALMHA
[TpoMeKyTOUHOUM M UTOTOBOM aTTECTAUH HE TPEAYCMOTPEHO.
Texymmii KOHTPOJIb B pOpMeE: YCTHOTO OIIPOca, MUCbMEHHOM pabOThl U TECTUPOBAHMSL.
TpeOoBaHMs K OlIEHKE KA4eCTBa OCBOCHHUS MPOTrPaMMBbI

MaTeMaTuKe H

®opma Kpurtepun onennBanus
KOHTPOJIs OTJIMYHO Xopomio 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 |CTPYKTYpHUPOBAH. |amiapar OCBOCH
TeMbl. OTBET B LICJIOM ajickBaTHA | [ loHsSITUIHBIN HEYJIOBJIETBOPUTE
XOPOIIO TeMe. XOpoLIo anmnapar OCBOEH JIBHO.
CTPYKTYpPUPOBaH. |OCBOEH YaCTHUYHO. Ilonumanue
VYcerHbii IIpekpacHo MOHATUNHBIN ITonumanue Marepuaa
onpoc OCBOCH anrmapar. OTJICTLHBIX dbparmeHTapHOE
MTOHATUIUHBIN [TpoaeMOHCTPUPOB | MOJIOKEHUN U3 WJIA OTCYTCTBYET.
anrmapar. aH XOpPOIIN 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 MPEIIOKEHHBIX
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
nonyctuia 1 u3 3aJaHNN U MPEAIOKEHHBIX
I (14%{011170'¢ nonyctuia 1 u3 3aJaHui U
HEIOUYETOB: CJEYIOIIUX JOMYCTUIT OJIUH
- penieHue Hepou€roB / WM |unm nBa u3




HEJOCTATOYHO BBITIOJTHIJI BCE CJIEIYIOLIUX
000CHOBAHO; MIPEIUIOKEHHBIE Hegouéros / NI
- B pEUICHUU 3a7aHusl U BBITIOJTHIJT HE MEHEE
MMEETCS JOMYCTUI 2 U3 90% ot KonmyecTBa
HETOYHOCTH B CJIEIYIOIINX TPEIUIOKEHHBIX
yKa3aHUU Ha HEIOYETOB: 3aJaHui 1
HCIIOJIb3yEeMbIe - peleHune JOMYCTHI 2 WK 3
CBOMCTBA, HEJOCTATOYHO U3 CIIETYIOIINX
OIIpeIeIIeH s, 000CHOBAaHO; negouéros / NI
MPU3HAKH, - B pEUICHUU BBITIOJTHIJI BCE
TEOPEMBI; uMeercs TMPEUIOKEHHbIE
- IPOU3BEICHBl  |HETOYHOCTH B 3a/1aHusl, HO
JUIIHUE YKa3aHUU Ha nonyctui 4 u3
JICHCTBUSI, HE UCIIOJIb3yEMBIE CIIEIYIOLIUX
BEIlyIIHE K CBOMCTBA, HEJIOYETOB:
OCHOBHOMY OnpeeneHus, - peuieHue
pe3yabTaTy MIPU3HAKH, HEJOCTATOYHO
peleHus; TEOPEMBI; 000CHOBAHO;

- IOIyCTUJI - IPOU3BEICHBI - B peLIEHUU
BBIYHMCIIUTENBHYIO |JTUIITHUE ICUCTBUS, | UMEETCS
omuoKy, HEe HE BeJyIlHe K HETOYHOCTH B
BIIUSIOILYIO Ha OCHOBHOMY YKa3aHUU Ha
XOJ1 JATbHEUIINX |pe3ybTaTy HCIIOJIb3YyEMBIE
pacCyKIeHHUI; pelIeHHUS; CBOWCTBA,
- TIOJTYYHIT - TOIIyCTHJI onpeeeHus,
HEMPaBUJIbHBI | BBIYUCIHUTENbHYIO |IPU3HAKH,
OTBET B omnoKy, He TEOPEMBI;
pe3yabTare BIIUSIIONIYIO HA XOJI |- TPOU3BEICHbI
BBIUMCIUTEIBHON | JAIbHEHIITNX JIMIITHUE IEHCTBUS,
OILLIMOKH. paccyXJ1eHHi; HE BEIyIlIHE K
- IOJTYYHIT OCHOBHOMY
HEIPaBUJIbHBII pe3ynbTaTy
OTBET B PE3YJIBTATE | pEILICHNUS;
BBIYMCIUTENLHON |- TOMYCTUI
OIIINOKHU. BBIYUCIIUTEIIbHYIO
omnoKy, He
BIIMAIONIYIO HA XOJ1
NaJbHEUIIINX
pacCyXIEHHUI;
- MOJTY4NII
HEMPaBUIbHBIN
OTBET B pe3yJIbTaTe
BBIUMCITUTEIILHOM
OIITUOKHU.
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
CJEIYIOIIUX
HEJ0YETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B peIICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
UCIIOJIb3yEeMbIE
CBOICTBA,
oTpeIeTICHU,
MIPU3HAKH,
TEOPEMBI;

- IPOM3BEICHBI
JIUIIHHAE
JIeicTBHS, HE
BEJIyIIHE K
OCHOBHOMY
pe3yabTaTy
penieHus;

- TIOTTyCTHII
BBIYHCIIUTEIbHYIO
omnoKy, He
BIIUSIONTYIO Ha
X0 JanbHEHIIINX
pacCyXIeHHUI;
- TIOJTYYHIT
HEMPaBUIbHBIN
OTBET B
pe3yabTare
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%{011150:¢
genouéros / NJIN
BBITIOJIHIJT BCE
NPEUIOKEHHBIC
3aJaHNA U
JIONYCTHUI 2 U3

[ (S13%{011150:¢
HEJ0YETOB:

- penieHue
HEJIOCTATOYHO
000CHOBAHO;

- B pelICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
UCTIONIb3YEMbIe
CBOICTBA,
oTpesieNeHus,
MIPU3HAKH,
TEOPEMBI;

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

- IOy CTHIT
BBIYHCIIUTEIbHYIO
omuOKy, HE
BITUSIONIYIO Ha XOJI
NaJILHENIINX
pacCyXIeHHU;

- TIOJTY4HIT
HEIPaBUIIbHBII

BBIIOIHII O€3
HEJ0YETOB OT
56% mo 75% ot
KOJIMYECTBA
TMIPEIUTOKEHHBIX
samaanii / I
BBITOJHI OT 75%
1o 90% ot
KOJIMYECTBA
TIPEIIOKEHHBIX
3aJaHUH 1
JOMYCTHII OJTUH
WM Ba W3
CIIETYIOIITUX
genouéros / MJIN
BBITIOJIHII HE MCHEE
90% ot KoyMUecTBa
TIPEIOKEHHBIX
3aJaHUM 1
JomycTun 2 unu 3
U3 CICIYIOIINX
"enouéros / MJIN
BBITIOJIHI BCE
TIPETOYKEHHBIC
3aaHKs, HO
JOMyCTHI 4 13

(1 (913%0)11170:¢
HEI0YETOB:

- penieHue
HENOCTATOYHO
000CHOBAHO;

- B peUIeHUH
HMeEeTCs
HETOYHOCTD B
YKa3aHWH Ha
UCIIOJNIb3YEMbIC
CBOICTBA,
ompeecHus,
MIPU3HAKH,
TEOPEMBI;

- POU3BEICHBI
JIMIITHUE JICHCTBHS,
HE BEAYIIHE K
OCHOBHOMY
pe3ynbTary

BBITIOJTHUII MEHEE
56%
MPEII0KEHHBIX
3aJJaHuH.




OTBET B pe3yJIbTaTE | peILICHHUS,

BBIYUCIUTENBHONW |- IOIYCTHII

OLITMOKH. BBIYUCIIUTENIBHYIO
omnoKy, He

BJIMSIIOIIYIO HA XO/T
NaJbHEHUIIINX
pacCy X IEHHUI;

- TIOJTYYHJI
HEIPaBUJIbHBII
OTBET B pe3yJIbTaTE
BBIUHMCIIMTEILHOM
OIIIMOKH.

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: 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. Pemenne 3a1aq IIaHUMETPUH

1. YcTHbIl onpoc: (MpuMepbI BONPOCOB)

1) HazoBuTe npu3Haku mogo0usi TpeyroabHUKOB.

2) Kakum cBOHCTBOM 00JIajaeT MeuaHa B MPSIMOYTOJILHOM TPEYTrOJIbHUKE?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) Octpsiii yron B npsamoyromnsroro Tpeyronsanka ABC pasen 86°. Haiinure yron Mexmy
BeicoToit CH u 6uccextpucoit CD, npoBenéHHbIMEI 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) Jlokaxure, 4To TOUKU D,, E,, F ¥ T JIeXaT Ha OJHOM OKPY>KHOCTH.

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

49° . Haitnure yron ABC. OTBer naiiTe B rpaycax, eIMHHITEI H3MEPEHHil YKa3bIBaTh HE HYKHO.

2) BeicoTa nmpaBHILHOTO TpeyrojabHKKa paBHa 144. Haiimure paanyc OKpyKHOCTH, OIIMCAHHOM
OKOJIO 3TOr0 TpEeyroibHUKa. JlaiiTe KpaTKuil OTBET K 3aJJaHHUIO.

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) YtoObI POATH B CIEAYIOUIHIA KPYT COPEBHOBaHHMIA, (GyTOOIBHON KOMaH/Ie HY»KHO HaOpaTh
XOTs ObI 6 OUKOB B ABYX Urpax. Eciu KoMaH1a BBIMTPBIBAET, OHA MOJyYaeT 5 OYKOB, B CIydae
HUYbel — 1 ouko, ecnu npourpeiBaeT — O oukoB. Haligute BEpOSITHOCTh TOTO, YTO KOMAHJIE
yZacTcsl BBIMTH B CIIEAYIOLUIUI KpYT copeBHOBaHU. CUnTaiiTe, 4TO B KAX10i1 UTPE BEPOSITHOCTH
BBIUTPHIIIA U IPOUTPHIIIA OAMHAKOBHI U paBHbI 0,3.

2) ABTOMaTHUeCKas JIMHHS U3TOTaBIMBAET OaTapeiiku. BeposaTHOCTh TOTO, 4TO TOTOBAs
Oarapeiika HencripaBHa, paBHa 0,02. [Tepen ymakoBkoi kaxas OaTapeiika mMpoXoauT CUCTEMY
KOHTpOJIA. BeposTHOCTB TOTO, 4TO CHCTeMa 3a0paKyeT HeHCIpaBHYO Oartapeliky, paHa 0,97.
BeposiTHOCTB TOTO, 4UTO cHcTeMa o OmKOKe 3a0paKyeT UCIpaBHYIO Oarapeiiky, pasHa 0,05.
Haiimure BeposITHOCTh TOTO, YTO CIy4ailHO BEIOpaHHAsI M3TOTOBJICHHAs OaTapeiika OyaeT
3a0pakoBaHa CUCTEMOI KOHTPOJIS.

3. TectupoBanme: (mpuMepbI 3aJaHUI)
1) CummeTpuaHyto MOHETY OpocatoT 12 pa3. Bo ckoiibko pa3 BEpOsSTHOCTh COOBITHS «BBIMAIET

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

2) Mama kosuteKimoHupyeT npuHiecc n3 Kunaep-croprnpuzos. Beero B koutekiuu 10 pa3HbIx
IIPUHIIECC, 1 OHU PAaBHOMEPHO PacIpeIENEHbl, TO €CTh B KaKI0M ouepeaHoM KuHaep-cropnpuse
MOYET C paBHBIMHU BEPOSTHOCTIMU OKa3aThcs Jrobas u3 10 npunuecc. Y Maru yxe ecTh
YEThIPE pa3Hble PUHIIECCH] U3 KOJUIEKIIMU. KakoBa BEpOATHOCTH TOTO, YTO JUIsl TOJITY4EHHUS
clenyrolel npuHieccsl Maie npuaercst KynuTh eimé 2 Ui 3 MI0KOoJIaIHbIX Aina?

MopnyJb Ned. Pemenne ypaBHECHUM M HEPABEHCTB

1. YcTHbIl onpoc: (MpuMepbI BONPOCOB)

1) B kakux caywasx mpoucxoauT cyxkenue OJI3 mnpu pabore ¢ sorapupmMuIeCKUMU
YpaBHEHUSIMU?

2) B uéM cyTh paBHOCHIIBHOTO MEPEX0/1a PHU PEIICHUN YpaBHEHUHN?

3) MoxHO 71 YMHOKaTh 00€ YacTH HEpaBEHCTBA Ha MIEPEMEHHOE BhIpaykeHUe?

2. IlncbMenHnas padora: (mpuMepsl 32 aHUH)
1) Pemure ypaBHEHUE /7 + 6X = —X.
Ecnu ypaBHeHHe umeet 6osiee OHOTO KOPHSI, B OTBETE 3aMUIIUTE OONBIIHNA U3 KOPHEH.

2) a) Pemute ypaBHEHHUE 8sin® X+ 2+/3¢0s (3?”— xj =9.
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6) HaiimuTe KOpHU 3TOr0 ypaBHEHHMs, IPUHAAJISKAIINE OTPE3KY [—5?”;—7;} .

< 33.

3) Pemure HepaBeHCTBO: 2° +
2)(—5

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Haiinure xopens ypaBuenus log,(x+5) =1log,(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

Mopnyas NeS. Ucnonb3oBaHue (pyHKIMHU H ee IPOU3BOIHOM NP PellIeHUH 3a1a4
1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) Kaxkas o6nacts 3HaueHHi QyHKIMU y = x2?

2) Kakoit anroputm norucka MakCUMaJIbHOTO 3HAYCHHSI (DyHKIIUH?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

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

. xi2x43

2) Haiigure TouKy MEHEMYMa QYHKIHH 7 i

3. TecrupoBanue: (mpuMepbI 3aJaHUI)

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

4x? — g
2) Haiinute Bce 3HAYEHMs MApaMETpPa &, MPH KaKJOM M3 KOTOPHIX YPABHEHHE + +6x+9—d
MMEET POBHO JIBA Pa3IMYHBIX KOPHS.

=0

Mopnyab Ne6. Pemenne 3a1a4 NpuK/IaTHOTO COJEePKAHUS

1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) Yto Takoe cpeqHss CKOPOCTb IBUKEHUS?

2) Kakum coOTHOIIEHHEM CBSI3aHBI TPOU3BOAUTEIILHOCTA PAOOTHUKOB MPU COBMECTHOM paboTe?

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) /IBa yenoBeka OTHPABISIIOTCA W3 OJAHOTO W TOTO K€ MECTa Ha MPOTYJKY JO OMYIIKH Jieca,
Haxosmencs B 2,3 KM OT MecTa oTnpasieHus. OauH uaét co CKOpocThio 3 KM/4, a Apyro —
co ckopocTbio 3,9 km/4. [loWas 10 OMyIIKH, BTOPOH C TOH k€ CKOPOCTHIO BO3BpallaeTcs
obpatHo. Ha kakoM pacCTOsTHUM OT TOYKH OTIPABIICHUS MPOU3OUIET MX BCTpeya?

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

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

— 15-ro yncna kaxaoro Mecsna ¢ 1-ro mo N-i qonr qomxeH ObITh Ha 20 THICAY pyOIIei
MEHBIIIE A0Jra Ha 15-€ 4nciio NpeapIAyIero Mecsia;

— 15-ro yncna N-ro mecsua noar cocraBuT 300 ThIcsy pyOIei;

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

Haiigure r, ecnm U3BECTHO, YTO 00IIas CyMMa BBITUIAT ITOCIIE MTOJTHOTO MOTAIICHUS KPeANnTa
coctaBuT 1272 THICSUM pyOIeH.

3. TectupoBanme: (mpuMepbI 3aJaHUI)

1) Kaxxnprit u3 1ByX pabounx OJMHAKOBOW KBaTM(DUKAIIMKA MOKET BBITOJIHUTH 3aKa3 3a 17 4acos.
UYepes 5 yacoB mociie TOro, Kak OJUH U3 HUX IIPUCTYIIHII K BBIITOJIHEHUIO 3aKa3a, K HEMY
MIPUCOCTUHUIICS BTOPOM pabouunii, u pabOTy HaJl 3aKa30M OHU JOBEIIU JI0 KOHIIA YK€ BMECTE.
CKoJbKO 9acoB MOTPeOOBAIOCH Ha BBHITTOJIHEHUE BCETO 3aKa3a?

2) U3 nynkTa A KpyroBoil Tpaccsl Bbiexai Besocunenuct. Yepes 20 MUHYT OH ellie HE BEpHYJICS
B MYHKT A ¥ U3 NTyHKTa A CJI€I0M 32 HUM OTIPAaBUJIICA MOTOLMKIUCT. Yepe3 5 MUHYT nocie
OTIIPaBJICHMSI OH JIOTHAJI BEJIOCUIIEINCTA B MIEPBBIH pa3, a ellie uepe3 46 MUHYT IOCIIE 3TOT0
JIOTHaJI €ro BO BTOpo# pa3. Hailgure ckopocTh MOTOLMKIIMCTA, €CIIN JIJTMHA TPACChl paBHA 46 KM.
OtBer nmaiitTe B KM/4.

Mopyas Ne7. Pemenne 3aqad cTepeoMeTpuH

1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) Yem u3mepsieTcst yroia MeX1y TUIOCKOCTSIME?

2) HazoBuTe npu3HaK NeprneH UKy IIPHOCTH IPSIMON U TNIOCKOCTH

2. IlncbMenHas padora: (mpuMepsbl 3aJaHNH)

1) Yepe3 cpenHO JHHUIO OCHOBaHHUS TPEYrOJbHOW TPU3MBI IIPOBEICHA ILUIOCKOCTD,
napauensHas 6okoBomy peOpy. Ilinomans GOKOBOW MOBEPXHOCTH OTCEUEHHOM TPEyroibHOU
npu3Mbl paBHa 35. HaliquTe mutonaas 60KOBOW MOBEPXHOCTH UCXOTHON TTPU3MEI.

2) B nmpaBunpHOit yetsipéxyronpaoit mpusme 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 mnepnenaukynspHa MIOCKOCTH .

0) Haiimute paccrosiHue ot Touku L 10 mmockoctu « .

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

npssMoyroJibHoro napasuienenunena ABCDAB,C D, , y kotoporo AB=4, AD=5, AA =6.

2) Inomanp 6OKOBOI MOBEPXHOCTH KOHYCA B JIBa pa3a 0oJblle IIomaan ocHoBanus. Haliaure
yToJ MeX 1y o0pasyroleil KOHyca U TUIOCKOCThIO OCHOBaHUs. OTBET JaiiTe B Tpaaycax.

Moayabp Ne8. Pemenne BapHMaAHTOB 3K3aMEHALMOHHBLIX PpadoT Mo MaTreMaTHKe WM
coJep KaTeJbHbII aHAJM3 IONYIIeHHbIX OIIN00K

1.ITucbmenHasi padora: (MpuMepbI 3a1aHUI)

Pemienne BapraHTOB 3K3aMEHAIIMOHHBIX padOT MO MaTeMaTUKe, pa3MELIeHHbIX Ha caiite OUIIN
Ha 2025-2026 yueOHbIii ro.
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3. OPTAHM3ALMOHHO-IEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALIUA
ITPOI'PAMMbI

3.1. TpeOoBaHusi K MATEPUATBLHO-TEXHHUYECKHUM YCJIOBHSIM:

OcBoeHHE KypCOB MpENIoJiaracT HKCIOJB30BaHUE CJICIYIOMET0  MaTepHaabHO-

TEXHUYECKOTO 00ECIICYUCHHU:

Hannuue y ydwamerocs NEpCOHAIBHOTO KOMITBIOTEpa WM HOYTOyKa € 4YacTOTON
nporeccopa He Hrke 2500 Ml m omeparuBHON mnamsAThI0O He MeHee 2 ['GaliT u
YCTaHOBJICHHOM omeparimoHHoi cucreMoit Windows nnu Linux;

Hanmume web-kamepsl, MuKpoOHa H HAYIIHUKOB (MPH OTCYTCTBHUHU IOCJICIHHUX
JIOITYCKAeTCs MCIOIh30BAHUE KOJIOHOK);

Ycranosnennsiii 6paysep IE Bepcun He menee 9.0, wmu "Google Chrome", unu "Mozilla
Firefox" ¢ mociequuMu OOHOBIECHUSIMH U T.I1.;

[Tonkmtouenue Kk MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» Ha
CKOpOCTH HEe MeHee | MOUT/cexk;

VYcraHOBIEHHBIE TpOrpaMMbl: HakeT BuieokonxekoB, Microsoft Office 2007 (Word,
Excel, Power Point) u Bermre, Libreoffice Writer;

st mpocMoTpa pykoBojacTBa o cucteme Adobe Reader unu apyroii PDF-punep.

3.2. Y4ueOHO-MeTOoAHYeCKOEe H HH(OPMALIMOHHOE o0ecTeyeHune

OcHoBHblEe UCMOYHUKL.

1.

2.

5.

6.

Bunenkun H.f., Hpames-MycatoB O.C., IlBapubypn C.M.. Anrebpa u Hayana
MaTeMaTH4YeCKOoro aHanusa (MpoduiabHbIN YpoBeHb). M31-Bo «MHueMo3uHay, 2021.
Komsarun FO.M., CumopoB IO.B., Tkawea M.B. u np. Anrebpa u Hayana
MaTeMaTH4YeCKOoro aHanu3a (nmpopuiabHbIN ypoBeHb). M3a-Bo «MHemo3uHay, 2021.
Mopakosud A.I'., Cemenos I1.B., [lenumena JI.O. Anre6pa u Hayana mMaT. aHanuza. 11
kiacc. YueOHuk. ba3oBwnii m yriyOnenHslii ypoBHH. Kommuiekt B 2 uactsax. U3a-Bo
«MHuemo3uHay, 2021.

Atanacsa JI.C., byryzoB B.®., Kamommes C.b. u ap. I'eomerpusi (6a30BbI H
npodunbHeId ypoBHU). U3n-Bo «Ilpocsemienney, 2021.

[ToropenoB A.B. Teomerpusi (6a3oBblii u mpodwibHbId  ypoBHH). W3a-BO
«IIpocsemenuer, 2021.

[TotockyeB E.B., 3BaBuu JI.LU. I'eomerpust (mpoduiibhblii ypoBeHb). U3n-Bo «/Ipoday,
2021.

,ZZOI’lOJZHume./Zbele UCMOYHUKU.

1.

Amenko M.B., IllecrakoB C.A. EI'D-2022. Maremaruka. MeToauueckue yKa3aHHUs.
[Ipodunshsni ypoens. ®I'OC. — MITHMO, 2021

Canosununii 10.B. EI'D. Marematuka. [IpoduinbHbIil ypoBeHb. 3a1aHusI C pa3BEPHYTHIM
otrBeToM. — M.: M31-B0o «OK3amen», 2021.

ITorockyeB E.B. EI'D. Maremaruka. 3aganusa 13, 16. OnopHsie 3a1a4uu M0 r€OMETPHUH.
[Tnanumerpusi. Crepeometpusi / E.B. Tlotockyes. — M.: U3a-Bo «Ox3amen», 2021.

Ilpoepammnoe obecnevenue u Humeprem-pecypcol

1.

http://prof.mathege.ru/ OTtkpeiTeiii 6ank 3aganuii EI'D mo Martemaruke. [TpoduibHbiii
YPOBEHD
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2. https://ege.sdamgia.ru/ O6pa3oBaTenbHBIA TOPTan JUIS IMOATOTOBKM K 3JK3aMEHaM.
MaremaTrka npo(uIbHOTO YpOBHS

3. http:/fipi.ru/  Odunmansueiii  cadt degepalbHOr0 HHCTHTYTA  IEJIArOTMYCCKUX
U3MEPECHUM

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

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

3.3. KaapoBoe obecneueHue 00pa3oBaTeIbHOI0 Mpouecca

TpeboBanus Kk KBaTU(UKAINKI MIETarOTMUYECKUX KaJApOB:

[lenarornueckuii cocraB, oOyyaromMii MO JOMOJHHUTEIBHON 001eo0pa3oBaTeIbHON
porpamMme, COCTOUT W3 CIEHHATUCTOB C BBICHIMM NPO(ECCHOHATBHBIM 00pa30BaHHEM,
UMEIOIIUM CTaX MeAaroruaecKoi paboThl 0 JTaHHOH CrIeUaTbHOCTH HE MEHee 3-X JIeT.

3.4. YcaoBus 151 PYHKUMOHMPOBAHUA 3JIEKTPOHHOH HH(POPMAIIMOHHO-
o0pa3oBaTe/IbHOM Cpeabl
(pu peanu3aluy IporpamMm C UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX

TEXHOJIOTHHN)
OneKkTpoHHbIE HHPOPMALMOHHBIE Bun 3ansTuit Hanmenosanue
pecypcl 000pyI0BaHHS, TPOTPAMMHOTO
o0ecrieyeHus
https://edu.kpfu.ru/ Jlexums/mpakTHIecKue Kommbrorep, moaKIOYeHHBIH K
3aHATHS/KOHCYIbTALIH cetu lHTEpHET, MHTEPHET-
Opaysep

4. PYKOBOJUTEJIb 1 ABTOP(bI) IOI'PAMMBbI

PykoBoaurens:
Nonenxko Cepreii IBanoBuy, nupexrop Y ML tectupoBanus u noarotoBku k EI'D u 'NA KOVY.

ABTOpP(BI):

AxmanueB Azat @apuioBuy, NpenoaBareab MaTeMaTuku Y ML TecTupoBaHus 1 MOATOTOBKH K
EI'D uT'HA KOYVY.
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