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I. TemaTudeckoe CoaepKaHue TUCIHUIIIMHBI «MaTreMaTHKa»

1. Aareopa

1.1. Yucna, xopHH U cTeneHU (Lieble YMcia; CTENEHb C HAaTypalbHBIM IOKa3aTeleM; ApooH,
NPOICHTHI, PALlMOHATBHBIE YHCJA; CTENEeHb C IIeNbIM IOKa3aTeleM; KOpPEeHb CTemeHu n > 1 u ero
CBOWCTBA; CTENEHb C pAlMOHAJBHBIM TIOKa3aTreJleM M e CBOICTBA; CBOWCTBA CTENEHU C
JEHCTBUTEILHBIM IIOKA3aTeNIeM)

1.2. OcHOBBI TpUIOHOMETPUU (CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC IPOU3BOJIBHOIO YIJIA;
panuaHHasg Mepa yria; CUHYC, KOCHHYC, TAHT'€HC M KOTAaHI€HC YHCIIa; OCHOBHBIC TPUTOHOMETPHUECKUE
TOZECTBa; (POPMYJIBI IPUBEACHUS; CHHYC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX YTJIOB; CHHYC H
KOCHHYC JJBOMHOTO yIJia)

1.3. Jlorapudmsr (morapudm uncia; gsorapudmM MPOU3BEICHUS, YACTHOTO, CTETICHHU; NECATUYHBIA U
HATYpaJIbHBIN JTOTapu(pMBbI, YUCIIO €)

1.4.  IlpeoOpa3oBaHusi  BblpaXeHHH  (IpeoOpa3oBaHUsl  BBIPAXKEHUH,  BKIIOYAIOIIHX
apu(pMeTHYeCKUe olepalnuy; Npeodpa3oBaHKs BbIPAKEHUH, BKIIOYAIOUIMX OINEPalMi0 BO3BEJICHHS B
CTeIeHb; Npeo0pa30BaHMsl BbIPAKEHUH, BKIIOUAIOIIMX KOPHU HATYpaJbHOM CTENEHH; Mpeodpa3oBaHus
TPUTOHOMETPHUYECKUX  BBIPAKCHHN; TpeoOpa3oBaHUE BBIPAKEHUH, BKIIOYAIONIMX  OMNEPAIHIO
JorapupMUPOBaHUST; MOIYIb (aOCOMIOTHAS BEJTMYMHA) YHCIIA)

2. YpaBHeHHS M HepaBeHCTBA

2.1. VYpaBHeHus (KBaJgpaTHblC, pPALUOHAJbHbIE, HPPALUOHAIbHBIE, TPUTOHOMETPHUUECKUE,
NoKa3aTejabHble U JIorapu(MuUecKre ypaBHEHHs; PAaBHOCHIBHOCTb YPaBHEHHH, CHCTEM YpaBHEHHII;
MPOCTEUIINE CHUCTEMBl YpaBHEHHWH C JBYMS HEW3BECTHBIMH, OCHOBHBIE NPUEMBI pEIICHUS CUCTEM
YpaBHEHHIA: TIOJICTAHOBKA, aNreOpanyecKoe CIIOKEHHE, BBEICHUE HOBBIX MEPEMEHHBIX; HCIIOIb30BaHNE
CBOWCTB M TpaduKkoB (DYHKIMI IpU pEIIeHUN ypaBHEHH; H300pakeHHe Ha KOOPAMHATHOM MIOCKOCTH
MHOYKECTBA PEIICHUH YpaBHEHUH ¢ ByMs IEPEMEHHBIMH U MX CHUCTEM; IPUMEHEHHE MaTeMaTHYeCKUX
METOMOB Uil PEUICHHS COJEpXKATEIbHBIX 3a/a4 W3 pa3IMyHBIX o0jacTell HayKd W TPaKTUKH:
UHTEpIIPETAIUs pe3ysIbTaTa, yIET peabHbIX OrPaHUICHUI)

2.2. HepaBeHnctBa (KBaJpaTHble, palMOHAIbHbIE, IIOKa3aTeldbHbIE U JOrapupMHUUECKUe
HEpaBEHCTBA; CHCTEMbl JIMHEHHBIX HEPABEHCTB; CUCTEMbl HEPAaBEHCTB C OJHOM NEepeMEHHOI;
PaBHOCHIIEHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB; MCIIOJIB30BAaHUE CBOMCTB M IrpadMKOB (PYHKIUI TIpH
pelIeHNH HEpaBEHCTB; METOJ MHTEPBAJIOB;, M300pakeHHE Ha KOOPAWHATHOHN IUIOCKOCTH MHOMKECTBA
pELICHUIT HEPAaBEHCTB C ABYMsSI IEPEMEHHBIMH U X CUCTEM)

3. @yHKuMu
3.1. Onpenenenne u rpadpuk QyHKIUU (PyHKIUSA, 001aCTh OmMpeneneHus (PyHKIIH, MHOXECTBO

3HaueHUuN (QyHKUMK; TpapuK QYHKIUH, TpUMEpbl (YHKIIMOHAIBHBIX 3aBHCHUMOCTEHl B peabHBIX



mporieccax u siBJICHUsX; oopaTHas QpyHKIus u rpaduk oOpaTHOW GHYHKIINK; TpeoOpa3oBaHus rpaduKoB:
napajieNIbHbIA IEPEHOC, CHMMETPHS OTHOCUTEIBHO OCeil KOOpMHAT)

3.2. DnemeHTapHoe wuccienoBaHue (QyHKUUMH (MOHOTOHHOCTh  (DYHKIMH, TPOMEXKYTKH
BO3pacTaHuss U YyObIBaHUS; YETHOCTb U HEYETHOCTh (PYHKUMU; TEPUOAUYHOCTh (YHKIIHH;
OTPaHUYEHHOCTh (DYHKIMHU; TOUYKH IKCTpeMyMma (JIOKATbHOIO MaKCHMyMa W MHUHHUMyMa) (QYHKIIHH;
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHUS (PYHKIINN)

3.3. OcHoBHble »3neMeHTapHble GQyHKIMM (MuHEHHAas ¢yHkuus, e€ rpaduk; QyHKIUS,
OIHUChIBaIOIasi 0OpPaTHYIO MPOMOPIHOHANBHYIO 3aBUCUMOCTD, €€ rpaduk; KBagpatuyHas QyHKIus, e
rpaduk; creneHHas (GYHKIUS C HATypajJbHBIM TIOoKa3aTeneM, €€ rpaduk; TPUTOHOMETPHUUYECKUE
byHKIMH, UX TpadUKH; TOKa3aTenbHas QyHKIws, € rpaduk; sorapupmuueckas GyHKIms, e€ rpaduk)

4. Hayajia MaTeMaTHY€CKOI0 aHAJIN3a

4.1. TlpousBoaHas (MOHATHE O MPOU3BOAHON (PYHKLHU, T€OMETPUUYECKUI CMBICI MPOU3BOJIHOM;
(bu3nUecKuil CMBICT MPOU3BOIHOM, HAXOXKJIEHUE CKOPOCTU JJIs Mpoliecca, 3aJaHHoro (GopMysoi wuiu
rpaduKoOM; ypaBHEHHE KacaTelbHOH K TrpaduKky (GYHKIHH; TPOM3BOJHBIE CYMMBI, pPa3HOCTH,
MIPOU3BEACHNUS, YACTHOTO; MPOU3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIA; BTOpasi MPOU3BOIAHAS U €€
(hbU3UYECKUI CMBICIT)

4.2. UccnenoBanue (yHKUUNA (IPUMEHEHHWE MPOU3BOJHON K HCCIeNOoBaHUI0 (YHKIUH U
MOCTPOCHHUIO TPa(UKOB; TPUMEPHl HCIOIB30BAHHUA MPOU3BOJHOW [UIS HAXOXKICHHUS HAWIYUYIIETO
peleH st B TPUKIIQJAHBIX, B TOM YHCJIE COIMAIBHO - YKOHOMHUYECKHUX, 3a7a4ax)

4.3. IlepBooOpa3Has u wuHTerpain (mepBoOOpasHbIe JIEMEHTApHBIX (YHKIUI; MpUMEpPHI
PUMEHEHMs MHTErpaia B (PU3MKE U T€OMETPUN)

5. 'eomeTpus

5.1. IlnanumeTpust (TpEyroiabHUK, MapauieorpaMM, MPSIMOYTOJIbHUK, POMO, KBaJpaT, Tpanemus,
OKpPY>KHOCTb U KpYI'; OKPY)KHOCTb, BIIMCaHHas B TPEYIOJIbHUK, U OKPY)KHOCTb, ONMCaHHas OKOJO
TPEYrojbHUKA; MHOTOYTOJbHUK M CyMMa VIJOB BBIIYKJIOIO MHOTOYTOJNbHUKA, TpPaBUIbHBIC
MHOT'OYTOJIbHUKH; BITUCAHHAS OKPY)KHOCTh M ONMCAHHASI OKPYKHOCTb TPaBHIILHOIO MHOTOYTOJIbHUKA)

5.2. IlpsaMble ¥ TUIOCKOCTH B TPOCTPAHCTBE (NE€peceKaroniuecs, IMapajuleTbHbIE |
CKPELIMBAIOIIUECS MPSIMbIE; NEPHEHIUKYIAPHOCTh MPSMBIX; MapajuIeIbHOCTh HPSIMOM M IUIOCKOCTH,
NPU3HAKM U CBOMCTBA; MapajuIeIbHOCTh IJIOCKOCTEH, MPHU3HAKM M CBOMCTBA; MEPHEHIUKYJISPHOCTh
psAIMOM M IUIOCKOCTH, NPHU3HAKM M CBOMCTBA; MEPIEHIUKYISP M HAKJIOHHAs; TeopemMa O TpEX
MEPIECHINKYISIpax; MepIeHANKYISIPHOCTh IUIOCKOCTEHW, TPHU3HAKW W CBOWCTBA; MapauleIbHOE
MPOEKTUPOBAHUE U M300paKEHNE IPOCTPAHCTBEHHBIX (PUTYP)

5.3. MHororpaHHuku (mpusma, e€ ocHOBaHHUs, OOKOBbIE pPEOpa, BBHICOTA, OOKOBAs MOBEPXHOCTD;
npsiMasi Ipr3Ma; MpaBWIbHAS MPU3Ma; MapajuieNienuie; Kyo, CAMMETPHA B KyOe, B IapaJijIeeuIec;

nupamuaa, €€ OCHOBaHHE, OOKOBBIE pPEOpa, BBICOTA, OOKOBAs MOBEPXHOCTH; TPEYTOJbHAS MHUPAMH]IA;
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IpaBUIbHAS NHUpPaMHUA; CEYeHUs KyOa, MpPU3MBbI, NUPAMUABI; MPEACTaBIECHUE O IPaBHIbHBIX
MHOTOTpaHHHKaX (TeTpas’ap, KyO, OKTasAp, T0JEKadAp U UKOCASIP)

5.4. Tena u moOBEepXHOCTHU BpamieHHs (IWIMHIpP, OCHOBAaHME, BHICOTA, OOKOBas MOBEPXHOCTH,
o0pasyromasi, pa3BEPTKa; KOHYC, OCHOBaHME, BbICOTA, OOKOBasi MIOBEPXHOCTh, 0Opa3yroas, pa3BePTKa;
map u cdepa, uX CeUCHHS)

5.5. 3MepeHne reoMeTpUUeCKrUX BEIUYMH (BEIMUYMHA YIJla, IpaJyCcHas Mepa yIia, COOTBETCTBHE
MEX/y BEIMYMHON YIjla U JJIUHOW JYTU OKPY>KHOCTH; YTOJI MEXIY HPSIMBIMU B IIPOCTPAHCTBE, YIOJ
MEXJy HPSIMOI U IUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMH; JJIMHA OTPEe3Ka, JIOMAHOM, OKPYXHOCTH;
[IEPUMETP MHOTOYTOJIbHUKA; PACCTOSIHUE OT TOYKH A0 MPSIMOH, OT TOYKH JI0 IUIOCKOCTH; PACCTOSHUE
MEX1y MapajUleIbHBIMM UM CKPELIMBAIOLIMMUCA NPSIMBIMH; PACCTOSHUE MEXAY IapajlieIbHBIMU
IUIOCKOCTSIMU; IUIOIIAAb TPEYrojbHHUKA, IapajjiesiorpamMma, Tpaleluu, Kpyra, CEeKTopa; IJIolaib
MIOBEPXHOCTU KOHYCa, HMIIMHPA, chepbl; 00bEM KyOa, IpSIMOYTOIbHOTO Napajenenunea, upaMuibl,
IPU3MBI, LWIIMHAPA, KOHYCa, 11apa)

5.6. KoopauHathl 1 BEKTOpHI (KOOPIUHATHI HA TPSIMOMA, I€KaPTOBBI KOOPAMHATHI Ha IJIOCKOCTH U B
npocTpaHcTBe; (opMysa pPacCTOSTHUS MEXIY ABYMS TOYKAMH, ypaBHEHHE C(QEphl; BEKTOpP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, CIOXEHHE BEKTOPOB M YMHOXEHHME BEKTOpa Ha YMCIIO; KOJUIMHEApHbIE
BEKTOpBl U pa3i0oKEeHHE BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM; KOMIUIAHApHbIE BEKTOPHI U
pa3iokeHue 1no TpéM HEKOMIUIAHApHBIM BEKTOPaM; KOOPJAMHATBHI BEKTOpa, CKAJISIPHOE IPOU3BEIECHUE
BEKTOPOB, YTOJ MEX/y BEKTOPaMH)

6. Dj1eMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOATHOCTEH

6.1. DnemMeHTHl KOMOMHATOPUKU (MOOYEPETHBIH M OJHOBPEMEHHBIM BBIOODP; (OPMYINBI 4YHCIA
coueTaHuil U nepecraHoBok. buaoM HrloToHa)

6.2. DnemeHTHl cTaTUCTHKU (TabnuyHOe M Tpaduyeckoe MpencTaBleHHE IaHHBIX; YUCIOBBIE
XapaKTepUCTUKH PsIIOB TaHHBIX )

6.3. DneMeHTBHl TEOpUU BEPOATHOCTEH (BEPOSTHOCTH COOBITHH; NpPUMEPHl HCIOJIb30BAHUS

BEPOATHOCTEH U CTATUCTUKH NPU PELICHUH MPUKIAIHBIX 3a71a4)



Il. TpeGoBanus K ypoOBHIO NOATOTOBKH BHINIYyCKHUKOB, 0CBOEHHE KOTOPBIX IPOBEPsAETCS HA

IK3aMcEcHe 10 MaTeMaTHuKe

1. YMeTh BBINOJHATH NPe00PA30BAHUA U BHIYUCICHUSA

1.1. BeinonHATh apupMeTHUecKue ASHCTBUS, COYeTasi YCTHbIE M NUCbMEHHBIE IPHUEMbI; HAXOAUTb
3HAYCHUsI KOPHS HATypaJbHOW CTETIEHH, CTETICHU C PAllMOHAIIBHBIM ITOKa3aTelieM, Jorapudpma

1.2. BbluucasITh 3HAYEHUS YUCIIOBBIX W OYKBEHHBIX BBIPAKEHHH, OCYLIECTBISAS HEOOXOIMMBbIC
MOJICTAHOBKU U ITpeoOpa3oBaHus

1.3. IIpoBoaUTH 1O U3BECTHBIM (POPMYJIaM U IPaBUIIAM IIPe0Opa30BaHUsl OYKBEHHBIX BbIpa)KEHUI,
BKJTIOYAIOIUX CTETICHH, PaUKaibl, JOrapu(Mbl 1 TPUTOHOMETPHUUECKUE (PYHKIIH

2. YMeTh peliaTh YPAaBHEHHUS H HEPABEHCTBA

2.1. Pemarp panuoHanbHble, HUpPpalMOHANbHBIE, I10Ka3aTelIbHbIE, TPUTOHOMETPUYECKUE MU
Jorapu(pMUUECKUe YpaBHEHUS, UX CUCTEMBI

2.2. Pemath ypaBHEHUS, IPOCTEHININE CUCTEMbI YpaBHEHUH, UCTIONB3Ysl CBOWCTBA (DYHKIUN M HX
rpaduKOB; HCIIOIB30BATh IJIsl MPUOIMKEHHOTO PEUICHUsT YPABHEHUH 1 HEPABEHCTB Ipa)uIeCKUil METO/

2.3. PemiaTh paiyoHalibHbI€e, I0Ka3aTeNIbHbIE U JIOrapu(MUUECKUE HEPABEHCTBA, UX CUCTEMBbI

3. YMeTh BBINOJHATH ACHCTBUSA ¢ (PYHKIUSIMH

3.1. Ompenensats 3HaYeHUE (PYHKIIUH 110 3HAYCHUIO apryMEHTa MIPH Pa3IMYHBIX CIIOCO0ax 3adaHus
(GyHKIMU; ONMUCHIBAThH MO TpaduKy MOBEJICHUE U CBOMCTBAa (DYHKIMH, HAXOIUTH MO rpaduKy QyHKIUU
HauOoJIblIee U HAUMEHbIIIee 3HAYSHUS; CTPOUTD I'papUKU U3YUEHHBIX (QYHKLUI

3.2. BbIuucnaTe Npou3BOJHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMH

3.3. HUccnenoBarh B MpOCTEHIINX CiTydasX (YHKIUU Ha MOHOTOHHOCTh, HAXOAUTh HauOOJbIIee U
HauMeHbIIIee 3HaUYeHUS! PYHKINH

4. YMmeTh BBINOJIHATH [JCHCTBHA C TeOMETPHYECKHMMH (UIYpaMH, KOOPAMHATAMH H
BEKTOpaMH

4.1. Pemath niaHUMETPUYECKUE 3a]]a4ul Ha HaXOXKJCHHE T€OMETPUUECKUX BEJIMYMH (JIJIMH, YIJIOB,
101 A eH )

4.2. PemaTh mpocTelIne cTepeoMeTpuUuecKie 3aauyi Ha HaX0XK/IeHHe TeOMETPUYECKUX BEITHMUUH
(MH, yraoB, IUIOIIAAeH, OOBEMOB); HCHOJB30BATh MPU PELICHUH CTEPEOMETPHUECKUX 3ajad
IUTAaHUMETPUYECKHe (PaKThl U METOABI

4.3. OnpenensiTh KOOPIUHATHI TOYKH; TPOBOIUTH ONEPALMU HAJ BEKTOPAMH, BBIYHACIAT JTHHY U
KOOpJMHATBl BEKTOPA, YIOJl MEKYy BEKTOPaMH

5. YMeTh CTPOUTH U MCCJIE0BATH NPOCTEHIIME MATEMATHYECKUE MOAeTH



5.1. MopaenupoBaTh peaibHbIE CHTYallUd Ha S3bIKE anreOpbl, COCTaBIATh YpaBHEHUS U
HEPaBEHCTBA M0 YCIOBMIO 33/1a4M; MCCIIEAOBATh IMOCTPOCHHBIE MOJENIH C UCIOJIb30BAaHUEM armapaTa
anreopsl

5.2. MojenupoBaTh pealbHblE CUTyallUM Ha $A3bIKE TI'€OMETPUH, MCCIIENOBaTh HNOCTPOCHHBIE
MOJIJIN C HCIHOJb30BAHMEM TI'€OMETPHUUECKUX MOHATMH M TeopeM, ammapara aireOpbl; pelarb
[IPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0XKJIEHUEM I€OMETPUYECKUX BETUYNH

5.3. [IpoBonuTh AOKa3aTENbHBIE PACCYKICHUS IPH PEIICHUH 33734, OLECHHBATH JIOTHYECKYIO
IIPaBUIIBHOCTh PACCYKIACHUH, paClO3HABATh JIOTHUECKU HEKOPPEKTHBIE PACCYKICHHSI

5.4. MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE TEOPUU BEPOSITHOCTEH U CTATHCTHUKH,
BBIYUCIIATH B MPOCTEHIINX CITydasX BEPOSATHOCTH COOBITUI

6. YMeTh MCI0JIb30BaTh NPHOOPETEeHHbIE 3HAHUS M YMEHHS B MPAKTHYECKOI /1esITeJIbHOCTH
M HOBCEeIHEBHOM JKM3HH

6.1. AHanu3upoBaTh peajibHble YMCIOBbIE JaHHbIC, HH(OPMAIMIO CTATHCTUYECKOTO XapaKTepa;
OCYILECTBIATh IMPAKTUYECKUE pacueThl Mo (opMynam; IO0JIb30BATbCA OLIEHKOW M HMPUKUAKOW Ipu
MPAaKTUYECKUX pacueTax

6.2. OnuceIBaTh C MOMOMIBIO (PYHKIUH pa3IuyHble peaibHbIe 3aBUCUMOCTH MEX/y BEJIMYMHAMU U
UHTEPIPETHUPOBAaTh HX Trpaduky; H3BIEKaTh HHPOPMALMIO, MPEICTaBICHHYIO B TaliMLIax, Ha
auarpammax, rpadukax

6.3. Pemarp mpukiagHple 3aayd, B TOM YHCJIE COIUATIBLHOPKOHOMHYECKOTO M (PHU3UIECKOTO
XapakTepa, Ha HauOoJIbIlINEe U HAUMEHBIINE 3HAaYEeHUs], Ha HAXOKJAECHUE CKOPOCTH U YCKOPEHUs

I11. Crpykrypa KM no matemaTuke

DK3aMeHaIMOHHas paboTa COCTOMT W3 JABYX YacTel, KOTOpPbHIE Pa3IMyaloTCs MO COAEPIKAHMIO,
CJI0)KHOCTH M YUCIY 331aHUM:

—4acTh 1 conepkut 8 3amanuii (3aganus 1-8) ¢ KpaTKUM OTBETOM B BHJIE 1IE€JIOT0 YKCIIa UM KOHEYHOH
JEeCATUYHOMN Tpoou;

—4acTh 2 copepxuT 4 3aganus (3aganus 9—12) ¢ KpaTKUM OTBETOM B BUJIE IIEJIOT0 YKCIIA HJIM KOHEUHOMN
JecsITUUHOM Apodu u 7 3aganuii (3aganus 13—19) ¢ pa3BepHYTbIM OTBETOM (TIOJIHAS 3aMHUCh PELIEHUS C
000CHOBAHHEM BBITIOJHEHHBIX 1€HCTBUI).

3ananus yactu 1 HampaBiieHbl Ha IPOBEPKY OCBOCHHSI 0a30BBIX YMEHUH U MPAKTUYECKUX HABBIKOB
MPUMEHEHHS MAaTEeMaTHYECKUX 3HAHUH B MIOBCETHEBHBIX CUTYAIIHSX.

[TocpenctBoM 3amaHuii 4YacTH 2 OCYHIECTBISIETCS IPOBEPKA OCBOCHHMS MaTEMaTHKM Ha
npoMWILHOM ypPOBHE, HEOOXOAMMOM Ui TNPUMEHEHUS MaTeMaTHMKH B NPoQecCHOHANbHOM

ACATCIIbBHOCTU U HAa TBOPYCCKOM YPOBHC.



[To ypoBHIO CIIO)XKHOCTH 3aJaHMS PACTIPEICISIIOTCS CIASAYIOIMMUM 00pa3oM: 3amaHus 1-8 mmeror
0a30BbIil ypOBeHb; 3a1aHus 9—17 — MOBBIIIEHHBIH YpOBEHb; 3a1aHust 18 u 19 oTHOCATCS K BBICOKOMY
YPOBHIO CJIOHOCTH.

3amanus yactu 1 mpeaHa3HayeHbl U ONPENENICHUS MaTeMaTHYeCKMX KOMIIETEHTHOCTEH
BBIITYCKHUKOB 00pa30BaTelbHBIX OpraHu3allii, pealn3yIoluX M[pPOrpaMMbl CpPeJHEro (IOJIHOTO)
ob1iero oopazoBaHusi Ha 6a30BOM ypOBHE.

3ananue ¢ kpatkuMm oTBeToM (1—12) cumraercss BBHINOJHEHHBIM, €ClIM B Onanke OoTBeToB No 1
3auKCUPOBaH BEPHBIN OTBET B BUJE LIETIOT0 YUCIIA WM KOHEYHOU JECITUYHOMN TpOOH.

3aganust 13—19 ¢ pazBepHYTHIM OTBETOM, B YUCJIE€ KOTOPBIX 5 3aJJaHUI MOBBIIIEHHOTO U 2 3aJJaHUs
BBICOKOT'O YPOBHEW CIIOKHOCTH, MPEAHA3HAUCHBI s Oonee TouHOU nuddepeHmanmm aOuTypueHTOB
By30B. llpu BBIMOMHEHMU 33JaHUN C Pa3BEPHYTHIM OTBETOM YacTH 2 3K3aMEHAlIMOHHON paboThl B
6manke oTBeTOoB N 2 JOJKHBI OBITH 3alMCaHBI MOJTHOE 0OOCHOBAHHOE PELICHHE M OTBET JUIS KaKIIOH

3a/1a4H.

V. Cniucok pekoMeHI0BAHHOM JTUTEPaTyPhbI VI NOATOTOBKH K BCTYNIUTEIbHOMY HCIIBITAHHUIO 110
MaTeMaTHKe

1. Anrebpa u Hayayia MmaTematudeckoro ananumza. 10-11 kmacceel. B 2 4. U.1. YueOnuk (6a30BbIi
ypoBenb) Mopakosud A.T". (2013, 400c¢.)

2. Anrebpa u Havasia matematudeckoro ananuza. 10-11 kmaccel. B 2 4. Y.2. 3amaunuk (0a30BbIii
ypoBeHb) Mopakosuu A.T'. (2013, 271c.)

3. 'eometpus. 10 — 11 knaccel. Yuebnuk. Atanacsan JI.C. u ap. (2013, 255c¢)

4. T'eometpusi. Yuebnuk s 10 — 11 xmaccos. [loropenos A.B. (2014, 175 c.)

5. EI'D 2021. Marematuka. [Ipoguibablil ypoBeHs. 10 BapuanToB. THUoBble TECTOBBIE 3aaHUs
ot pazpabotuukoB EI'D / U. B. Smenko, M. A. BomukeBuu, . P. Beiconkuii, P. K. T'opaun. I1. B.
Ceménos, O. H. Kocyxun, C. A. IlllecrakoB u np., nox pex. M. B. fmenko - MockBa: n3aaTenbcTBo
«3Ix3ameny; 2021 1. - 64 c. (Cepus «EI'D. ODLI. TecTsl OT pa3pabOTIUKOBY).

6. EI'D. Maremaruka. [IpodunbHBIII YypOBEHB: THIIOBBIE SK3aMEHAIMOHHBIE BapUaHTH: 36
BapuanToB / o pex. U. B. Smenko - Mocksa: uznarensctso «HaruonansHoe oOpa3oBanue»; 2021 r.
- 256 c. (Cepust «<EI'D. ®UITU — mikose»).

7. EI'D. Maremaruka. [Ipodunbheiii ypoBeHb. ['oToBuMcs k urToroBoil arrecraumu / A. B.
Cemenos, A. C. Tpenanmun, U. B. Amenko, 1. P. Beicoukwnii, I1. 1. 3axapoB - Mocksa: MIITHMO,

u3narensctBo «MuTemnekt-Lentpy»; 2021 r. - 224 c.

V. Ilepeyenb UHTEepHeT-pecypcoB /i NOATOTOBKH K BCTYNUTEIbHOMY

HCIBITAHUIO 11O MAaTEMATHUKE
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V1. llpumep Bapnanta KUM
Uncmpyxyus no evtnoanenuro KM

BHumarensHO npouunTaiiTe Kaxaoe 3aJaHUe U OTBEYailTe TOJBKO IOCIE TOrOo, Kak Bbl MOHSUIN
BOIpOC. BrinonHsiite 3ajaHus B TOM MOPSIJIKE, B KOTOPOM OHU JaHbl. Eciu kakoe-To 3aJaHie BbI3bIBAET
y Bac 3aTpyJHEHHE, MPOIYCTUTE €ro WU IOCTapalTeCh BBINOJIHUTH T€, B OTBETaX HA KOTOPHIE BbI
yBepeHbl. K mpomylieHHbIM 3a7aHUsM Bbl CMOXETE€ BEPHYTbCS, €CIIM y Bac OCTaHETCs Bpems. 3a
BBINOJIHEHUE Pa3IMYHBIX IO CIOXKHOCTH 3aJaHMi Jaércs OT OJHOro A0 4YeThlpex OamioB. baisl,
IIOJIyYE€HHBIE 32 BBIIIOJHEHHBIE 33/1aHUs, cyMMUpYytoTcs. OTBeTOM K 3aaanusiM Yactu | sBisietcs nenoe
YKCJIO UJIM KOHEUHAas AeCATUYHAs 1po0b.

3amanuss Yactu 2 (13-19) t1pebyror monHOro orBera (gathb OOBSCHEHHE, OMHCAHUE WU
00OCHOBaHHME; BBICKA3aTh M apryMEHTHPOBaTh COOCTBEHHOE MHeHHe). [Ipu BBHINMONIHEHUM 3aJaHul
MO>KHO TOJIb30BaThCsl YEPHOBUKOM. 3allMCU B YEPHOBUKE HE YUHTBHIBAIOTCS MPU OLIEHWBAHUU PAOOTHI.
bannel, monydeHHbIE 3a BBIIOJIHEHHE 3aJaHUN, CyMMUpPYIOTCS. [locTapaiiTeCh BBIITOJIHUTH KAK MOXHO
Ooublie 3ajaHui U HaOpaTh HanOOJbIIEe KOJTUYECTBO OAJIJIOB.

Yacrs 1

1. B yHuBepCcUTETCKYI0 OMOIMOTEKY MPUBE3JIM HOBbIE YUEOHUKU JJIs ABYX KypcoB, mo 130 mryk
IS KakJ0ro Kypca. B kHmxHOM mikady 8 mosok, Ha Kax1oi nonke nomemtaercs 20 yueoHukoB. Kakoe
HauMEHblIee KOJIMYEeCTBO HIKagdoB MoTpedyercs, 4TOObl B HUX Pa3MECTUTh BCE HOBbIEC YUEOHUKU?

2. Ha pucynke uzo0paxeH rpaduk ocagkoB B Kanununrpane ¢ 4 no 10 ¢espans 1974 r. Ha ocu
abcuuce OTKJIAAbIBAIOTCA JHU, HA OCH OpPJAMHAT — OcaJku B MM. Omnpenenure 1mo pucyHKy, CKOJIbKO

JHEW W3 JAHHOTO MEPHO/Ia BHIMAAANIO OT 2 10 8 MM OCaJKOB.


http://www.fipi.ru/
http://ege.edu.ru/
http://alexlarin.net/
http://www.alleng.ru/
http://interneturok.ru/
http://ege-ok.ru/
http://webmath.exponenta.ru/ege.html

3. Haiinute miomans pomba, M300pakKeHHOTO Ha KIIET4aToil Oymare C pa3MepoM KIIETKH

Iem X 1eMm (cm. puc.). OTBeT AaiiTe B KBaIpaTHBIX CAHTUMETPaXx.

4. Hayunas xoHpepeHuus npoBoautcs B 3 qus. Beero 3amnanupoBano 40 JOK/Iag0B — B NEPBBIT
neHb 16 0K1anoB, OCTAIbHBIE PAacCHpEeCHbl TIOPOBHY MEXYy BTOPbIM U TpeTbUM AHAMH. llopsaok
JIOKJIaJIOB ompenensercs xepeOdbEBkoil. KakoBa BeposTHOCT, UTO JoKiaj npodeccopa M. okaxercs

3aIllJIAHUPOBAHHBIM Ha HOCJ'IG,I[HPIIZ JCHDb KOHCbepeHLII/II/I?

13-5x
5. Haiimute KopeHb ypaBHEHUS (Ej =128.

6. Ilepumerp mnpsiMmoyroinpbHUKa paBeH 124, a mnomanpe 432. Haiigute OOJBIIYIO CTOPOHY
PSIMOYTOJIbHUKA.

7. Ha pucynke unzobpaxén rpapuk Yy = f'(x) — mnpomsBomnoii ¢ynkumu f(x). Haiiaure
abcuuccy TOYKH, B KOTOpOW KacaTedbHas k rpaduky Y= f(X) mapamrensHa npsmoit y=3x+1 wam

COBITIQJIAcT C HEH.

= ¥

8. O6wem kyba pasen 343. HaiiuTe miioma s ero HOBEpXHOCTH.
Yacrp 2
9. Haiimute 3HaYeHNE BBIPAKCHUS

logg 99—10gg 2,75.
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10. Koaddumment nonesnoro aevicteust (KII/I) Hekoroporo asuratens onpenemnsercs GopMyoi
Ti-Tp
n= T -100%, roe Ty — Temmepatypa HarpeBatens (B rpanycax KemsBuna), Tp — Temneparypa
xonoauiabHUKa (B rpagycax Kenbeuna). Ilpu kakoit MuHHManbHOM Temmneparype HarpeBarens 17 KII/]
sroro asurarens Oyner He MeHbine 20%, ecim Temmeparypa xojoiauiabHuka Tp =336K? Otser
BbIpa3uTe B rpagycax KenbBuna.
11. MotopHas JioJika npolivia MPOTUB TeYeHUs peku 60 KM U BEpHYJIach B MYHKT OTIPABJICHUA,

3aTpaTHB HAa 0OpaTHBIA MyTh Ha 4 Yaca MeHbIe. Haiiiure CKOpOCTh TEUSHHS, €CIM CKOPOCTh JIOAKU B

HEMOJIBIKHOM BoJie paBHA 8 kM/4. OTBET naiTe B KM/4.

2
12. Haitaure Touky MuHMMYMa GyHKIHH Y = 5% +20x+104

13. a) Pemmre ypaBHeHue COS2X +sin? x = 0,75.

. 3z
0) HaiiuTe Bce KOPHU 9TOr0O ypaBHEHUS, IPUHAUIEKAIINAE OTPE3KY [— 3, — > |

14. B mnpamoyronpHoM mnapamnenenunene ABCDAB,C D,, y koroporo AA =4, BC =6,
C1D; =8, nHaiiaure TaHreHc yrima Mexnay miockoctelo ADD, m mpsmoit EF , mpoxopsmeit uepes

cepenuHsl pedep AB u B,C,.
1
X+=
15. Pemmre HepaBencto: 9 2 —28-3% +9<0.

16. B tpeyronsauke ABC Ha cropone AC B3sita Touka D Tak, uyto ammHa otpeska AD paBna 3,
kocunyc yria BDC paBen 20° a cymma yrioB ABC u ADB pasna 7. Haiiaure nepumerp TpeyrojibHUKa

ABC, eciiu qyinHa croponsl BC paBHa 2.

17. Kmuent A. chenan Bkiang B Oanke B pasmepe 1200 py6mei. IlponeHTsl mo BKiIamy
HA4YMCISAIOTCA pa3 B roJ M NpHOaBIsOTCA K TEKylled cymme BKkIaaa. POBHO uepe3 roa Ha Tex ke
YCIOBUSX TAaKOM ke BKIAJ B TOM ke OaHke caenan kinueHT b. Emé poBHo uepes ron knueHTH A. u b.
3aKpBUIM BKJIAJbl M 3a0panu Bce HakomuBInuecs NeHbIH. [Ipu 3ToM KiueHT A. monydun Ha 63 pyous
Oompiie kauenTa b. Kakoil mporeHT roJoBeIX HAYUCIISUT OaHK 10 ATHM BKJIagam?

18. Haiigute Bce 3HAa4YeHMs MapaMeTpa d, TPH KAKIOM M3 KOTOPHIX ypaBHEHHE
x-1+Xx? + (a-3)X + 6 = anmeer pewenne.

19. Haiigute 4eThIpéX3HAYHOE YHCIIO, KpaTHOE 22, mpousBeAcHHe Hudp kotoporo pasHo 40. B

OTBCTC YKAXKUTC KaKOC-HI/I6yI[B OJHO TaKO€ YUCJIO.
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VII. Kputepum olileHMBaHUS BCTYNUTEIbHOTO HCIIBITAHNSI 10 MaTeMaTHKe

[TpaBuiibHOE 3amaHue Kaxkaoro u3 3aganuii 1 — 12 omenuBaercsa 1 Gamnom. 3agaHue cuUTaeTCs

BBIITOJIHCHHBIM BCpPHO, €CJIA 3K3aMeHyeMbII>'I Jall HpaBHHBHBIﬁ OTBE€T B BHUJAC LCJIOro 4uciia HWIH

KOHEUYHOU JIECSITUIHON APOOH.

Pemenus 3aganuii ¢ pa3BepHYTHIM OTBETOM olieHHBaroTcst ot 0 10 4 6aioB. [loHOe paBUIbHOE

pemieHre Kaxaoro u3 3amanuii 13 — 15 onenuBaercs 2 Gamutamu; Kakaoro u3 3aganuid 16 u 17 — 3

OamaMu; KaXIoro u3 3amanuii 18 u 19 — 4 6amnamu.

[IpoBepka BbinoaHEHUS 3aAaHui 13 — 19 mpoBoAUTCS YieHaMH TPEAMETHON KOMHUCCHHM Ha OCHOBE

pa3paboTaHHON CUCTEMbI KPUTEPUEB OLICHUBAHU.

MakcuManbHBINM IEPBUYHBIN 0at 3a BClo paboTy — 32.

Ha ocHoOBe pe3ynbTaToB BBIOJHEHHS BCEX 3aJaHHi pabOTHl OMpEAEISIOTCS MEepBUYHBIC OaIbl,

KOTOPBIC 3aTE€M MEePEBOATCS B TecTOBbIE 0 100 — OayIbHO#M 1mIKoJIe:

[lepBuunsbiii | 1 2 3 4 5 6 7 8 9 110 |11 |12 |13 |14 | 15| 16
Oamn

TecToBbIit 5 9 14 | 18 | 23 | 27 | 33 | 39 |45 | 50 | 56 | 62 |68 | 70| 72 | 74
oaut

IMepuunerii | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
Oamn

TecroBeiit | 76 | 78 | 80 | 82 | 84 | 86 | 88 | 90 | 92 | 94 | 96 | 98 | 99 | 100 | 100 | 100
Oamn

MuHUMaTBHBIN TIPOXOAHOMN Oamt — 27

MaxkcuManbHbIi ipoxoaHoi 6amt - 100
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