TXITEIY

}vﬁTIUT/If‘TDDFTDﬂ WDﬂFDEH_{EHTI (¢]

OCCHICKON ®EJEPAIHA

[lokym
gumﬂ@m}WBQWEW%‘E%g‘ifﬂ%'fé*‘ﬁ}oz[memoe 00pa30BaTEILHOE YUPEKICHUE BHICIIETO 00Pa30BaHUsS

WUHdop

enb o
OUO: Kncnosa Hammémomag CKUH IOCyJapCTBCHHBIN COLMAIBHO-TIEAAarOTNICCKUY YHUBEPCUTET)
JlomxHoctb: Mpopektop no YMP u Kaqegﬁﬁll(bﬁﬂma 3UKH, MATEMATHKH [ METOTUKH O0ydeHHs

[Jlata nognucanua: 01.09.2026 00:27:57
YHUKanbHbI MPOrpaMMHbIN KIKOY:
52802513f5b14a975b3e9b13008093d5726b159bf6064865ae65096a966c035

Boxmuna IOnua B

Yr1Bepxaaro
[IpopekTop 1o yaeOHO-METOINIECKOM

paboTe u KauegiBy 00pa3oBaHUs
%fﬂ,‘/gf H.H. Kucmosa

. /

aJiepbeBHA

®OH/JI OHEHOYHbIX CPEJICTB
JUTSL IPOBEICHUS IIPOMEKYTOYHOHN aTTECTALMH 110 TUCIUITIIIHE
«DJIeMeHTapHasi MaTeMaTUKa»

Hanpasnenue noaroroBku:
44.03.05 INemparoruueckoe oOpa3zoBaHue (¢ AByMs MPO(UISIMU TOJTOTOBKH)
HanpasnenHocTs (Ipohuiib):
«Maremaruka» u «Pusuka»

KBanudukarnys BbITYyCKHUKA
baxanasp

Paccmotpeno

[Iporokon Ne 11 ot 23.06.2026

3acenanus kadeapsl GU3NKU, MAaTEMaTHKH
U METOJMKHU O0yueHus

Onobpeno

Havansauk VYpasneHus
00pa30BaTeNbHBIX MPOrPaMM

T ™\

';“_\—* H.A. Jlomanuna

Camapa 2026



q)OHI[ OLEHOYHBIX CPEACTB MJId IIPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

IlosicauTenpHAs 3aMMcKa

®oHp oneHouHbIX cpeacTB (manee — @OC) i MPOMEKYTOUHOW aTTeCTallMM MO AUCLUILIMHE «OJIeMeHTapHas
MareMaruka» pa3paboTaH B COOTBETCTBUM C (hefepajbHBIM T'OCYIApCTBEHHBIM OOpa30BaTENIbHBIM CTAHIAPTOM BBICIIETO
oOpazoBanust — OakajlaBpuaT 110 HanpasiieHHI0 noaroToBku 44.03.05 Ileparornueckoe obpasoBanue (¢ AByMsi NPOQUIIMH
MIOJITOTOBKHM). YTBEPIKAEH NpuKa3oM MuHucTepcTBa o0pa3zoBanus U Hayku Poccuiickoii ®@enepanun ot 22 despans 2018 .
Ne 125 ocuoBHOIT mpodeccroHanmsHOW 00pa3oBaTeNFHON MporpaMMoil Beicmiero oOpazoBanus 44.03.05 INemarormdeckoe
obpazoBanue (¢ OByMs NpoQWIIMH IOATOTOBKH), Hpodmmu «MaTtematukay u «Pu3mka» ¢ ydeToM TpeOOBaHUHA
npogeccruoHanbHOTO cTaHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIEro, cpemHero odmero o0pa3oBaHus) (BOCIHUTATEb, YIUTEIh)», YTBEPKACHHBIN pHUKa3oM MUHHCTEpPCTBa
TpyAa U COIManbHOMN 3ammuThel Poccuiickoit @eneparun ot 18 okTsaops 2013 r. Ne 5441 (3apernctpupoBan MUHHCTEPCTBOM
toctummn  Poccuiickoit @enepanmu 6 mexabpss 2013 1., permctpanmonssiii Ne 30550), ¢ W3MEHEHHSMH, BHECEHHBIMH
npuKazaMu MUHHCTEpPCTBA Tpyla M couuanbHoil 3amuThl Poccumiickoit @enepanun ot 25 nexabps 2014 r. Ne 1115H
(3apeructpupoBad MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 aBrycrta 2016 r. Ne 422u (3apeructpupoBad MunuctepctBoM roctunmnu Poccuiickoit ®enepanuu 23 asrycra 2016 r.,
peructpanoHHsIit Ne 43326).

Hene ®OC 11 NPOMEKYTOUHOW aTTECTALMHM — YCTAHOBJIICHHE YPOBHSI C()OPMUPOBAHHOCTH YAaCTH KOMIIETEHIIMU
VK-1; TIK-1.

3agaun @OC 119 NPOMEXYTOYHOM arTecTallii — KOHTPOJIb KadecTBA M YPOBHS JIOCTIDKCHHUSI PE3YNIbTATOB
00y4eHus 1o (JOPMUPYEMBIM B COOTBETCTBHH C yICOHBIM IIITAHOM KOMIIETCHIIHAM:

VYK-1. CocobGeH OocCymecTBIATh MOWUCK, KPUTHUSCKUN aHANN3 W CHHTE3 MH()OpMAINH, MPUMEHSATh CHCTEMHBINA
MOJXO JUISl PEILICHNUS ITOCTAaBJICHHBIX 3313

VK-1.1. Ananuzupyer 3aj1auy, BB 3TAbl €€ PELICHUs, IEHCTBUS M0 PELIECHUIO 3aJa4l

‘YMeeT: Ha OCHOBE aHAJIN3a 33J]a4l COCTABIIATh CXEMY €€ PEIIeHUs], IPUMEHSS ONpeIesIeHUs] M TeOPEMBbI H3y4aeMbIX
pas3/ieNioB IIEMEHTAPHOW MaTeMaTHKH, HEOOXO MBI JUIS PElICHHs JaHHOH 3a1a4n

VYK-1.2. HaxoauT, KpUTHYECKH aHaNM3UpPyeT U BbIOMpaeT uH(opManuio, HEOOXOIUMYIO Uil pELICHUs
IIOCTABJICHHOM 3a/1a4u

YMeeT: HaX0UTh U BBIOMPATh TEOPHUIO, HEOOXOAUMYIO JUIS PEIICHHs JaHHOM 3a1a4uM 3JIeMEHTapHONH MaTeMaTHKU

ITK-1. CnocoGeH ocyIecTBIATh MeJarorniecKyo NesTelIbHOCTh M0 peajn3aliu 00pa3oBaTesbHOTO Mpolecca Io
TIpeAMETY

[IK-1.1. YMeer peanu3oBbIBaTh 00pa30BaTENbHYIO MIPOTPaMMy MO MPEAMETY C YYETOM CIEHHM(UKH COAEp KaHus,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOLIEH 00IaCTH HAYIHOTO 3HAHHA

YMeeT: peann3oBbIBaTH NPOrpaMMy II0 MaTeMaTHKE C YYETOM COAEpKaHWS, METOJOB M WHCTPYMEHTOB
JIEMEHTAPHOH MaTeMaTHKH

I[IK-1.2. Peamm3yer o0pa3oBaTelbHYI MporpaMMy II0 TpPEOMETy C  HCHOJB30BAHHEM  TEXHOJOTHH
po¢eCCHOHATIBHOM NeSTeIbHOCTH

‘YMeeT: uCTIoNb30BaTh 3HAHUS 110 3JIEMEHTapHON MaTeMaTHKe B Me1arOr MUECKON AeATeIbHOCTH

TpeboBaHue K MPOIETyPE OLICHKH:

[TomeneHue: MOMEINIEHUE C IPOSKIIMOHHBIM 000pYI0BaHHEM yueOHas 1adopaTopusi MaTEeMaTHKH.
O06opynoBaHue: IPOCKTOP, HOYTOYK.

WHCTpyMeHTHI: IMHeWKa, NUPKYJIb, KapaHAall, pydKa.

PacxonHble MaTepuaibl: TUCTH OyMary.

JlocTym K TOTIOTHUTENBHBIM CIIPAaBOYHBIM MaTepualiaM: He TpeOyeTcs.

Hopwmer Bpemenu: 3aueT — moaroroBka 40 MuHyT, oTBeT — 20 MHHYT; TecTupoBanue — 90 MHUHYT.

Kommrekr OILICHOYHBIX CPEACTB JIsI IPOBECACHU HpOMe)KyTO‘-IHOﬁ aTTeCTallun

IIpoBepsiemast KOMIIETEHLIUSA:

YK-1. CnocoGeH oCyIecTBIATh OUCK, KPUTHYECKHH aHAJIN3 ¥ CHHTE3 MH(pOpMAaIHU, TPUMEHATh CUCTEeMHBIN
MIOJIXO/T JJISl PeIIEeHHs TOCTAaBICHHBIX 3a/1a4.

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINU:

VK-1.1. Ananuzupyer 3aj1auy, BbIJIEINSSI dTalbl €€ pelIeH s, JeHCTBUS 0 PEIICHUIO 3aauu.

[IpoBepsieMble pe3ynbTaThl 00yUIEHUS:

VYMeeT: Ha OCHOBE aHaIu3a 33Ja4l COCTABISITh CXEMY €€ PEILEHMs], IPUMEHSS ONpPEeNeHHs U TEOPEMBI U3ydaeMbIX
Ppas3/iesioB AJIEMEHTAPHOW MAaTEeMaTHKH, HEOOXO MBI JUIS PEIIeHHs JaHHOH 3a1a4H.

[K-1. CnocoGeH oCyIIECTBIATH NEJarorudecKyro JIesITeIbHOCTh 10 pealli3alui 00pa3oBaTeIbHOTO Ipolecca 110
peaMerTy

TIK-1.1. YMeeT peann30BBIBATE 00pa30BaTEIbHYIO MIPOrpaMMy IO HPEAMETY C y4eTOM CHEeIHM(HUKHA COomep KaHus,
METOJIOB 1 HHCTPYMEHTOB COOTBETCTBYIOIIECH 001aCTH HAyYHOTO 3HAHUSA

YMeer: peanu30BBIBATE MPOTPaMMy 10 MaTeMaTHKE C Yy4YeTOM COJAEP)KaHHsS, METOIOB M HHCTPYMEHTOB
3JIEMEHTapHON MaTeMaTUKU

IIK-1.2. Peanmm3yer oOpa3oBaTenbHYI0 TIpOTpaMMy IO TPEAMETY C  HCIOJBb30BAHHEM  TEXHOJIOTHMA
podeCcCHOHAIBLHOM eI TeIbHOCTH

YMeeT: ucnonb30BaTh 3HaHUS 10 2JIEMEHTAPHONW MaTeMaTHKE B E1arorMuecKoi AeSTeIbHOCTU
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Tun (hopma) 3aganust: TEOPETHYECKUE BOIIPOCH
Bomnpocsl, pekoMeH10BaHHbIE K 3a4ETy

1. Pa3znoxeHHe MHOTOWICHOB Ha MHOXHTENH. TOXIECTBEHHBIC NPEOOPa3OBaHUs PAlMOHAIBHBIX BBIPAXKECHUH.
ToxnecTBeHHBIE NPe0Opa30BaHMsl HMPPALMOHAIBHBIX BBIpAXKEHUH. TOXIECTBEHHBIE NPEoOpa3oBaHUs IOKA3aTelbHBIX H
Jorapu(pMUYECKUX BBIPAKCHUH.

2. Jloxa3aTembCTBO HEPABEHCTB. J|0Ka3aTEIbCTBO HEPABEHCTB C MOMOIIBIO onpeaesneHns. CHHTETHYECKUH METOx
JI0Ka3aTeIbCTBA HEPABEHCTB. Jl0Ka3aTelbCTBO HEPABEHCTB METOAOM OT HPOTUBHOTO. Jl0Ka3aTebCTBO HEPABEHCTB METOJIOM
MaTeMaTHaecko nHAyKuH. CpaBHEHNUS 3HAYCHUH YHCIIOBBIX BBIPAKCHUH.

3. PaBHOCWIBHOCTH ypaBHeHHH. ParrioHampHBIC ypaBHEHUS. Y paBHEHUS, COAEPIKAIINE IEPEMEHHYIO IO 3HAKOM
Moaynsi. CHCTEMBI Pal[MOHANBHBIX YPABHEHHH.

4.  OcHoBHble TmOHATHSA. OCHOBHBIE METOIBl pEUIEHHs CHUCTeM ypaBHEHHHA. OIHOPOAHBIE CHCTEMBI.
CHUMMeTpHUeCKUe CUCTEMBI. 3a/1aul Ha COCTaBJICHUE YPaBHEHUN U CUCTEM ypaBHEHUI

5. 3amaun Ha YMCIOBBIE 3aBUCHMOCTH. 3aJaddl Ha IMPOTPECCHU. 3aJadyd Ha COBMECTHYIO paboTry. 3amaud Ha
CIUIaBBI U CMECH. 3a/laud Ha JBIDKEHUE.

6. UppanuoHanbHble ypaBHEHHS U CUCTEMbI YPaBHEHHH.

7. PemeHue MppanMOHAIBHBIX YpaBHEHHH METOJOM BO3BEACHHS OOEUX YacTell ypaBHEHUsS B OJHY U Ty XKe
CTETICHb. MeTox BBEICHNSI HOBBIX IEPEMEHHBIX. VICKyCCTBEHHBIE IPHEMBI PEIICHHST HPPAIMOHANBHBIX ypaBHEHUH. CHCTEMBI
HPPALOHATIBHBIX yPaBHEHHH.

8.  Iloka3zarenpHbIC ypaBHEHHUS.

9. Jlorapudmudeckue ypaBHEHHU.

10. Pemenue ypaBHEeHWH Buzma |Oga f(X)= |Oga g(x) U YPaBHEHHH, CBOIAIIUXCSA K 3TOMY BHIy. Pemenue
YpaBHEHUM BuIa |Og a(x) f(X)Z |Og a(x)g(x) W ypaBHCHUH, CBOIIIIUXCA K ITOMY BHIYy. Pa3Hble norapudpmMudeckne

ypaBHEHHS.

11. CucrteMbl NOKa3aTeIbHBIX U JOTapU(YMHUECKUX YPABHEHHH.

12. PamuoHanbHbIC HEPABEHCTRA.

13. OcHoBHble mnOHATHA. PanmoHanbHele HepaBeHCTBA. CHCTEMBI W COBOKYHNHOCTH HEPAaBEHCTB C OJHOH
nepeMeHHOH. HepaBeHcTBa, comeprkaliye IepeMeHHYI0 04 3HaKOM MOYJIsL. 3a/1a4i Ha COCTABJICHHE HEPABEHCTB.

14. HppaunoHanabHBIC HEPaBEHCTBA.

15. Tloka3arenbHBIC HEPABESHCTRA.

16. Jlorapudmudeckue HepaBeHCTBA.

17. VYpaBHeHus, CHCTEMbl ypaBHEHHI 1 HEPABEHCTBA C apaMeTPaMH.

18. TosknecTBeHHBIE NPEOOpPa3OBaHUSI TPUTOHOMETPUYECKUX BbIp@KEHHH. TOXIECTBEHHBIE IpeoOpa3oBaHuUs
BBIP@XCHUH, CO/IepKaLIMX 00paTHbIE TPUTOHOMETpHYECKUE (PYHKIUH.

19. TpuroHomerpuyecKre ypaBHEHHs U HEPaBEHCTBA. TPUrOHOMETPUYECKUE YPABHEHUS, CUCTEMbl YPaBHEHHUH U
HEpPaBEHCTBA C APaMETPOM.

Bomnpocsl, pekoMeH10BaHHbIE K 3a4ETY
IIpssMOYTrONBHBIN TPEYTONbHHUK.
PaBHOOCAPCHHEBIN TPEYTONBHUK.
IIpou3BOJIbHBIN TPEYTOJbHUK.
[Tapannenorpamm.
Tpaneuus.
OKpY»KHOCTb.
BrincaHHbIe U ONKMCAHHBIE TPEYTOIBHUKH.
ITpon3BoIBHOE PacTIONOKEHHE OKPYKHOCTH M TPEYTOJIbHHUKA.
OKpY>KHOCTb ¥ YETHIPEXYTOJIbHUK.
0. TIlnomans TpeyroibHUKA.
11. TIInomaap YeTHIPEXyroJbHUKA.
12. IInomamb MHOTOYTOJHHHKA.
13. Ilnomaan KOMOMHHPOBAHHBIX QUTYD.
14. VYros MexIy CKpeIMBAIOIINMUCS TPSIMBIMU.
15. PaccrosiHME OT TOYKH J10 IPSIMOH, INIOCKOCTH, PACCTOSIHIE MEXK/y CYPEIINBAIOIMMUCS MTPSIMBIMH.
16. VYrous npsiMOii C IIIOCKOCTEIO.
17. YToX MeXAy MIOCKOCTSIMH.
18. JIByrpaHHbBI{ U MHOTOPaHHBIH YIJIbI.
19. IInowanu ceyeHwui.
20. Tliomraau moBEpXHOCTEH.
21. OObeMbl.
22. KombOunammu ¢ onucanubiMu chepamu. Chepa u npusma. Chepa u mupamuaa. Chepa u Kpyrisie Tena.
23. KombOunarmu co BrnucanusiMu chepamu. Chepa u npsmast npusma. Chepa u nupamuga. Chepa u Kpyrisie

Hoeo~NoookkwhpE

Telna.
24. KombOuHanuu ¢uryp BpauieHus. Pa3Hpie KOMOMHAIIMY ¢ MHOTOTPaHHUKAaMH M KPYTJIBIMH TE€JIaMHU.
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Kputepuu oneHuBanus oTera:

15 GayoB — OTBET, NMOKA3bIBAIOIIMN 3HAHUE OINpECCHUH, TeopeM, GOpMyJ M3ydaeMOi NpeAMETHOH obiacT,
OTJIIMYaeTCss TTyOMHOHM M TOJHOTOW PACKpBITHS TEMBI; BJIaJCHHUE TEPMHHOJOTMYECKHM amrapaToM; YMEHHE OOBSICHSTH
CYIIHOCTh IPOLIECCOB, JeNIaTh BBIBOJBL, CBOOOHOE BIIAJICHHE MOHOJIOTMYECKOW PEeUb0, IOTHYHOCTh U MOCIIEI0BATENLHOCTh
OTBETA.

10 6amoB — oTBeT, OOHAPYKMUBAIOIINN 3HAHUS OTIPENEICHU, TeopeM, GOpMyIl U3ydaeMOi MpeaIMeTHOH 001acTH,
OTIMYaeTcs TTyOWHOH M TONHOTOW PAcKpBITHS TEMBI; BIAJCHHE TEPMHHOJIOTMYECKHM alllapaToM; YMEHHE OOBACHITH
CYIIIHOCTh IIPOLIECCOB, [ENaTh BHIBOABI M 00OOIIECHWS, [aBaTh apryMEHTHPOBAHHBIC OTBETHI, NPHBOIUTH IIPHMEPHI;
CcBOOOIHOE BIAJCHHE MOHOJIOTHUYECKOH pEdblo, JIOTHYHOCTh W IIOCIEAOBATENFHOCTh OTBETa, HO B OTBETE MOIYIICHEI
HETOYHOCTH.

5 0amoB — OTBET, CBUJCTEIBCTBYIOIIMII B OCHOBHOM O 3HAHUM OIpENCNICHHH, TeopeM, (OopMysl H3ydaeMoii
NpeAMETHOW 00JIaCTH, OTIMYAIOLIMKCS HEZOCTATOYHOW IJTyOWHON M IOJHOTOM PACKPBITHS TEMBI; 3HAHHEM OCHOBHBIX
BONPOCOB TeopHHu; ciabo CGHOPMUPOBAHHBIMM HaBBIKAMU aHallM3a IPOLECCOB, HEJOCTAaTOYHBIM YMEHHEM JaBaTh
apryMEHTHPOBAHHBIE OTBETHl M NPHBOAUTH NPUMEPbI; HEJOCTATOYHO CBOOOIHBIM BIIaJICHUEM MOHOJIOTHUECKOH pedblo,
JIOTHYHOCTBIO U MOCJIE0BATEIbHOCTBIO OTBETA; AOITYCKAETCS HECKOJIBKO OMIMOOK B COJCP)KAaHUU OTBETA.

0 OayutoB — OLEHUBACTCS OTBET, OOHAPYKMBAIOUIMK HE3HAHWE OIpeleNieHHH, TeopeM, (OpMya H3ydaeMOM
IPEeAMETHOW 00/IacTH, OTIMYAIOIIMICSA HErNTyOOKMM pAacKpBITHEM TEMBI; HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec()OPMHUPOBAaHHBIME HaBBIKAMH aHAJIW3a MPOLECCOB; HEYMEHHEM JaBaTh apryMEHTHUPOBAHHBIE OTBETHI, CIA0BIM
BJIaZICHUEM MOHOJIOTHUYECKOI peubio, OTCYTCTBHEM JIOTHYHOCTH M MOCJIEA0BATENLHOCTH; JOIYCKAIOTCS CEPhE3HbIC OITMOKH B
COJEp)KaHUU OTBETA.

[IK-1. CriocobeH OCYIIECTBIATH MEAarOrHISCKYI0 NeSITeIHHOCTh 10 Pealn3alud 00pa3oBaTeIbHOTO Ipoliecca 1o
NpeaMETY

ITK-1.1. YMeer peann3oBbIBaTh 00pa3oBaTeNbHYI0 NPOrpaMMy 10 MPEAMETY C y4ETOM CHEHU(HUKH COIEpKaHUs,
METOOOB 1 UHCTPYMCHTOB COOTBCTCTByIOIlICﬁ o0acTu Hay4YHOI'O 3HaHUA

YMeer: peann3oBbIBaTH INPOrpaMMy II0 MaTeMaTHKe C Yy4YeTOM COJEpXKaHUWs, METOJOB M HWHCTPYMEHTOB
3JIEMEHTapHOU MaTeMaTUKU

IIK-1.2. PeamusyeT 00pa3oBaTe/ibHYI0 MOPOTPaMMy IO MPEAMETY C  HKCIOJB30BAHHEM  TEXHOJOTHMA
po¢eCCHOHATBHOM NesTeTPHOCTH

YMeeT: UCTonb30BaTh 3HAHUS 110 3JICMEHTApHONW MaTeMaTHKE B MIEIArOTHICCKOH eI TeTbHOCTH

IIpoBepsieMbie pe3yIbTaThl 00yICHUS:

YMeeT: Ha OCHOBE aHAJIM3a 3aJ]adl COCTABILITh CXEMY €€ PEeIICHUs, IPAMEHSS OTIPEIeICHUS M TEOPEMBI H3ydaeMbIX
pa3nenoB IIEMEHTAPHON MAaTEeMaTHKH, HEOOXOIUMBIE IS PeIIeHHsT JTAHHOW 3aJaqu.

YMeeT: HaX0IUTh U BBIOHUPATh TCOPHIO, HEOOXOIUMYIO IS PEIICHUS TAaHHOM 3a/1aud JIEMEHTapHOH MaTeMaTHKH.

YMeet: BbIOMpATh PAlMOHAIBHBIA CHOCOO WM METOJ| PEIICHHs 3aJau AJIEMEHTapHOH MaTeMaTHKH HM3YyYeHHBIX
pas3/ielioB, OLEHUBAsS €r0 MPEUMYIIECTBO.

Tun (dpopma) 3aanus: 3a1a4u
Kontpomnsnas pabora Nel
Bapuant 1
Yacrs 1
OTBeT K KaXXKIOMY W3 33JaHUH 9acTH | CONEpKUTCS Cpeau MPUBEICHHBIX HIKE BapruaHToB 1-4. BriOepure HYKHBIH
U 3aIUIIUTE €To.

1. Ha3zoBuTe MHOXeCTBO BcexX 3HaueHMH C, IPH KOTOPHIX ypaBHEHHE (c —3)x2 — (20 + G)X —3=0 wumeer

OIVH KOPCHb.
1)-9;0 2)0;9 3)-9;0;3 4)-9;-3;0

2.  Pemmre ypaBHeHHE

1 1 2 3x
+ (x-1
(1-x)? x?-1 -1

115 2)-15 3)3 4)-3

3. Yupocrure BbIpaxeHHe D Q/3_2 — E{/E : \/5

1)4-?/3_2 2)5°§/3_2—2 3)5-6\/3_2—% 4) 10

4., Hailignte HanOoIbIIEE U3 YUCET:
3 1
3,2 = - 4.7
1) (\/E) 2) 453) 23 4 (i/?)

5. HazoBure npoMexyToK, COJEepKalllii BCe pelIeH s HepaBeHCTBA

3—x_5—2x S
18

0.

1) (—o;3,4) 2)(x;3,4] 3)[-3;17,5) 4) [0; +o0)
Yacte 2
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OtBeTOM Ha KaXa0€ 3aaaHuec 9TOM YacTU JOJIDKHO OBITH HEKOTOPOC 1EJI0C€ YUCIO WU YHUCIIO, 3allMCAHHOC B BUAC
,HeCHTH‘lHOﬁ L[pO6I/I. ITO YUCII0 HaJ0 YKaXXUTC B OTBCTEC.

6. Haiinute cymmy KOpHe# ypaBHEHHST 6x—26 =x—3.
7. Pemmre HepaBeHCTBO V 23—x2>11—-x.

8. HalinuTe 3HAaYCHME BBIPAKCHHS ‘xl Vi =X, -yz‘, rue (xl;yl)ﬂ(xz ;yz) — peIIeHne CHCTEMBI
x° +3x—4y =20,
) .
x°—=2x+y=-5

1. Beuucnure: 6\/9 — 4\/§ + 3\/\/3 -2 ) . 3\/2 + \/g

Yacts 3

3anumunTe MOTHOE pelIeHNe 3afaHui 9acTH 3.

2.  Ilpu kakoM 3HaYeHUH Napamerpa (I KOpEeHb ypaBHEHHS ‘X‘ - Z‘X - a‘ + 3‘)( - 261‘ =0 paBeH —27

3. Haiinute Bce 3HaueHus napamerpa (I, NPH KOTOPHIX CyMMa KOPHEH ypaBHEHHS 2x+ax+~x =0
paBHa 4.

Konrponbnas pabora Ne2
Bapmuasnr 1
Yacrts 1
OTBeT K KaXIOMY U3 33/laHUi 9acTH | colepKUTCs Cpear NPUBEICHHBIX HUKE BapuaHTOB 1-4. Beibepure HyXHBII
U 3aIHIINTE eTro.

5x +5x+2
5
1)0,04 2)25  3)-25  4)26

1. Brmuuciure

5
2° +1°

2.  HaiiguTe MHOXeCTBO 3HaueHUH QyHKIUN Y =

1
1) (G5  2)(-50) 3)(0;5) 4) [0;5]

1 logo 5
3. HaiinuTe 3HaYeHNE BRIpAKCHHS 22_|092 2 + (Ej .

-1 2)2 3)5 4)1
4. VYxkaxure MPOMEKYTOK, KOTOPOMY TMPHHAUICKUT HauOoJbIIee IIeJ0e OTpPHLATeNbHOE 3HA4YEHHE X,

YIOBJICTBOPSIIOLIEE HEPABEHCTBY |Og 1 X2 —2X+1)<-2.

3
D21 (-2 LA A+

5

5j13&+5 ) (6)7J§45
5 .

5. VYkaxwure NpoMexyToK, KOTOPOMY NPHHAJICKUT KOPEHb YPaBHEHUS (—

1) (-0;0] 2)(0;2] 3)[3;4) 4) [4; +o0)
Yacts 2
OTBeTOM Ha KaxJo0e 3aJlaHie TOH YacTH JOJDKHO OBITh HEKOTOPOE IIeJI0€ YHCIIO WM YHCIO, 3aIICaHHOE B BUAE
JIECSITUIHOM IpoOu. DTO YUCIIO YKaKUTE B OTBETE.
6. Pemmre ypaBHeHuHE:

a) @j +33 =12,5) Ig(x—1) = 05lg(1+15x).

7. Pemmrte HEPABEHCTBO:

2
6Xx+10—X
27

3
1o x> +3lgx>1:6)| = <=
) 19 g 6)(4 64
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8.  Haiinure KOpEHb (wmu CyMMy KOpHEI, ecnu ux HECKOJIBKO) ypaBHEHUs!
Iogz(x2 ~3x— 20)= log,(4—x).
Yacts 3

3anumunTe MOTHOE pelIeHne 3afaHui 9acTH 3.

9. Haiigute Bce 3HaueHust (I, MPU KOTOPBIX ypaBHEHHE 25" —a-5" —a+3=0 umeer xors 65 omHO
pelIeHueE.

10. Permmte HEPaBEHCTBO |Oga X+ |Oga (X — 2) >1.

Kpurepuu onenxku:
Kaxnoe 3aganue yactu 1 onenuaercs B 0,5 6amna; wactu 2 — 1 0amr; yact 3 — 2 Gasmia.
Kpurepuu onieHnBanusi 3a1a4u 4acTu 3.

ConeprkaHue KpUTEpHs Bamer
[TomHOE BepHOE peleHne 2
BepHoe penrennie, HO IMEIOTCS HEOOIBITNE HEAOUETH, B IIEJIOM HE BIHSAIONINE HA PEIICHHE 1,5
Hmeercs BepHash MOCIEIOBATEIbHOCTh BCEX IIArOB pEICHMs, HO TOJYyYeH HEBEpHBbI OTBET W3-3a 1
BBIYHCIIUTEIHHOM OLIMOKH
JlokazaHbl BCIIOMOTATEIbHBIE YTBEPXISHUs (TIOJy4eHbI BCIIOMOTATENbHBIC BBIYHUCICHHS), TIOMOTAIONINE B 05
peIIeHIH 33291 '
PelieHre He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MIEPEUNCICHHBIX BBIIIE 0
MakcrMaabHBIH OaJITBI 2
KonrponbHas padora Ne3
Bapnant Nel
1. Pemuth ypaBHEHHE:
2 -
) (L+tg?x)1+sin2x)=1;
. X

2) 3cosx+53|n5+1: 0;

3) 4cosx+2sinx=-4:

4)  sinl0x + co0s10x =+/2 sinl5x.

2. Pemmuth HEpaBEHCTBO:

1) 4sin2Xcos2x>+/2;

2) SIN3X > cos3X;

3) tg5x>1.

tg2a +ctg3f 192«
3. Jlokasarh TOXIECTBO = .
ctg2a +tg3p8 tg3p
Kpurepuu olieHHUBaHHUS 33824,
CopepxaHue KpUTEpHsI Bbansbl

IMosHOE BEPHOE PENIEHHUE 2
BepHoe perienne, HO UMEIOTCS HeOONbIITNE HETOYETHI, B 1IEJIOM HE BIHAIOIINE HA PEIICHUE 15
Nmeercs BE€pHaAA TMOCJICAOBATCIIBHOCTL BCEX MIAroB pPCEHICHHSA, HO TIIOJYUCH HeBepHLIﬁ OTBET MH3-3a 1
BBIYHCITUTEIHHOM OLIHOKH
JlokazaHbl BCIIOMOTATEIbHBIE YTBEPXKeHUsS (TIOJy4eHbl BCIIOMOTATENbHBIC BBIYHUCICHUS), IOMOTAIOIINE B 05
peIICHUH 3a1a4u ‘
PelieHre He COOTBETCTBYET HU OJIHOMY W3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MakcrMaabHBIA OBl 2

Konrponbnas pabora Ne4
Bapuant 1

1. [Ise xopasl AB u CD okpyxHnoctu nepecekarorcsi B Touke N Tak, uto DN = 16,5, NC = 14, a AN Ha 10
6onbure, veM NB. Haitnure amuny xopast 4B u pamuyc okpyxkHoctH, eciid ON = 13 (O — ueHTp OKpYKHOCTH).

2. Kaxpgas u3 OByX OKPYKHOCTEH, MMEIOIUX Paauychl 25 U 26, IPOXOAUT uepe3 KOHIbI OTpe3Ka JUIMHOM 48.
Yemy MOXKET OBITh PABHO PacCTOSHUE MEXK/TY LIEHTPaMHU 3THX OKPY>KHOCTEN?

3.  Karersl mpsMOyrojpbHOro TpeyrojibHHKa paBHbl 6 u 8. Haiimure: a) paamyc BIHMCAaHHOW OKPYKHOCTH, O)
panuyc ONMCaHHOM OKPY)KHOCTH; B) PACCTOSIHME OT LIEHTPA BIMCAHHOW OKPY)KHOCTH /IO BEPLIMHBI MEHBIIIETO yIia.

4. Oxono tpeyrompHuka ABC c yrmamu 50° m 66° ommcaHa OKpyXHOCTh. HaiinmTe yriel TpeyrojibHHKa,
BEPLIMHAMHU KOTOPOTO SIBJISIOTCS TOUKHU IIEPECeUCHNs KacaTeIbHBIX K OKPYKHOCTH B Toukax 4, B u C.
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5. B paBHOOenpeHHyI0 Tparenuo ¢ 60koBoii cropoHoi 13 m BeicoTol 12 Bhmcana okpykHocTb. Halinure: a)

OCHOBaHHMS Tparenuy; 0) paauyc BIUCAHHOW OKPYKHOCTH; B) IMaroHajb; I') paJlyc OIIMCAHHON OKPY>KHOCTH.
Kpurepun onieHnBanus 3a/1a4uu.

CopepxaHue KpUTepHst Bbaet

[TonHOE BepHOE pelieHre 2
BepHoe penienue, HO IMEIOTCSI HEOOJIBIITUE HEAOUETHI, B IIEJIOM HE BIHSIONINE HA PEIICHHUE 15
Nmeercsi BepHasl MOCIENOBATENLHOCTh BCEX IIaroB pEUICHMs, HO TMOJY4YeH HEBEpPHBIM OTBET H3-3a 1
BBIYUCITUTEIIBHOW OIIMOKHU

JloxazaHbl BcrioMoraTeNlbHbIE YTBEPXACHUS (TOTy4eHbl BCIIOMOTaTeIbHbIE BHIYUCIEHUS), TIOMOTAIONINE B 05
pELIEHNH 3a1a4u !
PelieHnie He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, NEPEUNCIEHHBIX BBIIIE 0
MakcuMmaabHbIi 0allibl 2

Kontponsnas padora Ne5
Bapuanr 1
3amaya 1

B npsmom napamtenermnene ABCDA B,C,D, AB=1, BC = 73, ZABC =150°. Uepes mmaromans

AC u BEPIIUHY B1 MpoBeIeHa IUIOCKOCTh, COCTaBJIAIONIAs C IUIOCKOCTBIO OcHOBaHWA yron 60°. Haiiaure miomans

OOKOBOH MMOBEPXHOCTH MapaUIeNICIHIIea.
3agaua 2

B naxnonnom napannenenunene ABCDA B,C, D, 6oxosoe pe6po pasro 10, a momans 60koBo# MOBEPXHOCTH

— 420. PaccTosHue Mexay pedpamu AA1 u DDl Ha 11 OoJblie paccTOSHUS MEXAY pedpamu AA1 u BBl. Paccrosnue

MeXay pedpamMu BBl u DD1 paBHoO 19. HaiinuTe yriibl MeX1y CMEXHBIMH OOKOBBIMH IPaHSIMH.
3amaua 3

B npaBuiibHO# 4eThIpeXyroibpHON MUpaMHJIe CTOPOHA OCHOBAHUS paBHA 4 CM, a PacCTOSHUE OT LIEHTpa OCHOBaHMS
o G6okoBoro pebpa 2 cm. Haifgure: 1) yrom Mexay CMEXHBIMH OOKOBBIMM TPaHsMH; 2) IUIOCKMH YroJl TpH BEpLIMHE

nmMpaMUuabl.

KpI/ITepI/II/I OLCHUBAHUA 3a1a4U.

CopepxaHue KpUTEpHsI Bbauist

[TonHOE BepHOE penieHue 2
BepHoe pemenne, HO IMEIOTCSL HEOOIIbINNE HEOYETHI, B IIEJIOM HE BIHSIONINE HA PEIICHNE 15
Hmeercs BepHas IMOCIENOBATEIbHOCTh BCEX IIAaroB PEIICHMS, HO TIIOJydeH HEBEPHBIH OTBET H3-3a 1
BBIYHCIIATEIHHON OIHOKH

JlokazaHbl BCIIOMOTATENbHBIE YTBEPXKJICHHUS (TIOJNydEHBI BCIIOMOTATENIbHBIE BBIYMCICHHMS), TIOMOTAIOIINE B 05
pELIeHNH 33141 '
PemeHne He COOTBETCTBYET HH OHOMY W3 KPUTEPHEB, NIEPEUNCICHHBIX BBIIIE 0
MaxkcuMaIbHBIH OauTbl 2

Tum (popma) 3aganus: pedepat
Tewmsl pedepaTon

Paspen «Ilnanumerpus»
PaBHOBenMKHE U PABHOCOCTABIICHHBIE MHOTOYTOJIBHHUKH.
3amaum Ha pa3pe3aHue, pazoueHue.
I'eomeTpuueckue HepaBEHCTBA.
OCHOBHBIE TEOMETPHIECKHE MECTa TOYEK Ha IIOCKOCTH.
MerTo/1 reoMeTpUYECKHX MECT TOUEK TUIOCKOCTH ITPU PEIICHNH 3a71ad.
Bekrops! npu pemeHny 3aa4 Ha JI0Ka3aTeIbCTBO.
[MapanensHbIi IEpeHoC MpU peleHn  3a1a4 (6e3 3a/1a4 Ha OCTPOSHHE).
LenTtpanbHast CAMMETpHS IIPH penieHnH 3a1a4 (0e3 3a/1ad Ha IIOCTPOCHUE).
OceBasi cMMMETpHSI ITpU peleHnH 3a1a4 (0e3 3a/1a4 Ha MOCTPOEHHE).
0. TloBoport npu perieHuy 3ana4 (6e3 3aJa4 Ha MOCTPOCHHE).
11. TomoTeTHs IpH peIIeHUH 3a1ad.
12. TlomoOwue mpu perieHuy 3aau.
13. Teopemsr UeBbl 1 MeHenas py PEIICHUH 3a7ad.
14. Teopema IIudaropa. Paznuunsie cnocoObl JOKa3aTENBCTRA.
15. Teomerpuyeckue COGUIMBEL
16. Mertox KOOpAMHAT Ha TJIOCKOCTH IIPH PELICHUH 33/1a4.
17. O BHEBIIMCAHHBIX OKPY>KHOCTSIX.
18. IlIpaBuibHBIE MHOTOYTOJIFHUKH M UX CBOMCTBA.

HBHoeo~NoakkwnPR
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19. TeopeMbl KOCHHYCOB.

20. KomOuHaImu OKpYKHOCTEIH.

21. TeomeTpHYecKHE MOCTPOCHHS OJJHUM LIUPKYJIEM.
22. CaoiicTBa BIIMCAHHOTO YETHIPEXYTOJIbHUKA CO B3aUMHO MEPIICHUKYJIIPHBIMU JTUarOHAJISIMH.
23. 3ameyarellbHbIC TOUYKH B TPEYTOJIbHUKE.

24. BexTopsl IpH PELICHUH 3a/1a4 Ha BBIYHCIICHHE.

25. TIpumMeHenne npeoOpa3oBaHMiA K PEIICHUIO 33/1a4 HA TIOCTPOCHHUE (IIOBOPOT).

26. IIpuMenenne mpeoOpa3oBaHMA K PEIICHUIO 33/1a4 HA TIOCTPOCHHUE (0CceBasi CHMMETPHS).
27. TlpuMeHeHHe peoOpa3oBaHMA K PEIICHUIO 3a1a4 Ha IOCTPOCHUE (LICHTPATbHAS CHMMETPHS).
28. TlpuMeHenne mpeoOpa3oBaHMA K PEIICHUIO 33/1a4 HA TIOCTPOCHHUE (apaIeIbHBIN IIEPEeHOC).
29. 3apmaud c MPaKTHYECKUM COJEPKAHUEM T10 TeMe « T peyrombHuK.

30. 3amauu c NPaKTHYECKUM COJCPIKAHHUEM IO TeMe «UeThIpeXyroIbHUK.
31. 3amauu c NpaKTHYECKUM cojepkaHueM 1o TeMe «OKpYKHOCTB.

32. 3anmauu Ha BOCCTAHOBJICHHE (QUTYP.

33. HHBepcus u ee nprMEHEHHE.

34. 3amaum, He paspelIMMBIE CPEJCTBAMH T'€OMETPHYECKOH anreOpsl (TpHCEKIMs yrila, KBajparypa Kpyra,

yIBOCHHUE Ky0a).

35. TlomynpaBuiIbHBIE U 3BE319aThIE MHOTOYTOJTbHHUKH.

RBOoOo~NoOR~wNE

[ERN
N

Paznmen «Crepeomerpus»

I'eomeTprueckue MecTa TOYEK B IPOCTPAHCTBE.
I'eomeTpuueckue MecTa MPSMBIX B IPOCTPAHCTBE.
BekTopsl IpH peleHnn cTepeoMeTPHUECKUX 3aa4.
MeTton KOOpAMHAT IPH PELIEHHN CTEPEOMETPUUYECKUX 3a1a4.
TeopeMbl CHHYCOB U KOCHHYCOB ISl TPEXI'PAaHHBIX YTJIOB.
IIpaBuiIbHBIE MHOTOTPAaHHHUKH.

ITonmympaBuIbHbIE MHOTOIPAaHHHUKH.

3Be3a4yaThie MHOIOIPAaHHHUKH.

Terpasrap v onMCaHHBIN BOKPYT HETrO Mapajuieienumne].

0. OpTOUEHTPUYECKUIT TETPadIp.

1. TIpsMOYyTONBHBIHN TETpadap.

PaBHOrpaHHBIN TeTpasap.

13. Crepeomerpudeckue 3a1a4ul, CBI3aHHBIC C IPSIMOYTOIBHBIM TETPAdIPOM.
14. PaBHOCOCTaBJICHHBIC MHOTOTPaHHUKH.

15. TIIpeoOpa3oBaHUs MIPOCTPAHCTRA.

16. T'eomerpuueckue HEpaBEHCTBA B CTEPEOMETPUUECKHX 3a7adax.

17. Teopema o Tpex CUHYCaX.

18. BeKTOpHO-KOOPIUHATHBIC CIIOCOOBI BBIYKUCIICHHUS YIJIOB B IPOCTPAHCTRE.
19. BekTopHO-KOOpIMHATHBIE CIIOCOOBI PEIICHHS 3a/1au Ha TIOCTPOEHHE.

20. O6o006menus Teopemsl [Tudaropa asst mpoCTpaHCTBA.

Kpurepun onennBanus pedepara.

Kpurepuu [Tokazarenu
— COOTBETCTBHE IUIaHa TeMe pedepara;
— COOTBETCTBHE COZIEPKaHUS TEME U IUIaHy pedepara;
CremneHp PacKphITHS | — TIOJHOTA M IIyOMHA PAaCKPBITHS OCHOBHBIX TIOHSTHI MPOOIIEMBI;
CYIIHOCTH MPOOJIEMBI — 000CHOBaHHOCTb CIIOCOOOB M METOJIOB pabOTHI C MaTepUaioM;
0 — 20 6annos — yMeHHe paboTaTh C JIUTEPaTypoi, CHCTEMAaTH3UPOBATh M CTPYKTYpHPOBATh MaTepual;

— yYMCHHC 0606H.[3TL, COIIOCTABJIATL PA3JIMYHBIC TOYKH 3PCHUA IO PACCMATPUBACMOMY

BOIIPOCY, apT'YMEHTUPOBATh OCHOBHBIE MOJIOKEHHS U BBIBOJIBI.

OG0CHOBaHHOCTH BBIOOpaA
HCTOYHHKOB
0 — 10 6anmoB

— KpYT, IIOJIHOTA UCIIOJIb30BaHHS JINTEPATYPHBIX HCTOUYHHKOB I10 ITpolIieMe;
— IpUBJICYEHHE HOBEHNIMX PaboT Mo mpodiieMe (KypHalbHbIE MyOJHMKaIlMH, MaTepHalbl

COOPHHKOB HaYYHBIX TPYAOB U T.1.).

Cobumonenne TpeboBaHUI
K 0(hOpMIICHHUIO
0 — 5 6amnoB

— TpaBWIbHOE 0(OPMIICHHE CCHUIOK Ha HCIOJIL3YeMYIO JINTEPaTypy;
— T'PpaMOTHOCTB U KYJIbTYpa U3JIOKCHUA,

— BJIQJICHUE TEPMHUHOJIOTHEH U MOHATHIHHBIM anapaToM IpoOIeMsr;
— coOmozaeHue TpeboBaHuN K 00beMy pedeparta;

— KyJIbTypa oopMIIEHHS: BbleIeHHe ab3aleB.

I'pamoTHOCTB
0 — 5 6anoB

— orcyrctBue opdorpagudecknX M CHHTAKCHYECKHX  OLIMOOK,
MOTPELIHOCTEH;

— OTCYTCTBHE OIIEYaTOK, COKPAIIECHHH CIIOB, KpOME OOIIETPHHATHIX;

— JIUTEepaTypHBIHA CTUIIb.

CTUJIIMCTUYCCKUX
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