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[MosicunTenbHas 3anucka

®onn onenounsix cpeacts (ganee — POC) aust MPOMEKYTOUHOH aTTecTalMU 10 JAUCHUILIMHE «DJeMEHTapHas
MaTreMaruka» pa3paboTaH B COOTBETCTBUM C (hefepajbHBIM T'OCYIapCTBEHHBIM OOpa30BaTENIbHBIM CTAHIAPTOM BBICILETO
oOpazoBanus — OakajlaBpHuaT 110 HanpaslieHHI0 oAroToBkd 44.03.05 Ileparormueckoe obpasoBanue (€ AByMsl MPOGUISIMH
MIOJITOTOBKH), YTBEP>KACHHOTO NprKazoM MuHHCTEpCTBa 00pa3zoBanus u Hayku Poccuiickoit @enepannu ot 22 despains 2018
r. Ne 125, ocHoBHOI# npodeccronanbHOI 00pa3oBarTesibHOM nporpamMmoii «MatemaTnka» u «DU3UKa» ¢ y4eToM TpeOOBaHUH
npogeccuoHanbHOTO cTaHmapTa «llemaror (memarormdeckas IESTENBHOCTh B cepe TOMIKOIHHOTO, HaYaJbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MpHKa3oM MUHHCTEpCTBa
TpyAa U comMaibHOI 3amuTsl Poccuiickoit @enepanuu ot 18 okTsaops 2013 1. Ne 5441. (3apeructpupoBan MUHHCTEPCTBOM
toctuimu  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M comuanbHOW 3ammThl Poccuiickoit @enepammu ot 25 mexabps 2014 r. Ne 1115=
(3apeructpupoBaH MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 aBrycrta 2016 r. Ne 422n (3apeructpupoBad MunucrepctBoM toctuiiuu Poccuiickoit @enepanuu 23 asrycra 2016 r.,
peructpaoHHsiii Ne 43326).

Henp @OC 1 mpoMexyTOUHON aTTEeCTallK — yCTAHOBICHNE YPOBHs ChOPMUPOBAHHOCTH YacTH KomrereHun Y K-
1.

3agaun ®OC 111 TPOMEKYTOYHON aTTECTAllMM — KOHTPOJIb KA4eCTBa M YPOBHS JOCTIKEHHS pE3yJIbTaTOB 00yYeHNUS
10 GOPMHUPYEMBIM B COOTBETCTBUH C YUCOHBIM IUITAHOM KOMIIETCHIMAM: (IIEPEUHCINTD KO M COZEPKAHUE KOMIETCHINH C
pe3ynbpTaTaMy 00y4eHHs).

TpeboBanue K Mporeaype OLECHKH:

[Tomermenne: moMeIeHne ¢ IPOSKIIMOHHBIM 000pyJOBaHHEM ydeOHast 1a00paTopusi MaTEMaTHKH.

O6opynoBaHHe: IPOCKTOP, HOYTOYK.

WHCTpyMEHTHI: IMHEWKa, OUPKYJIb, KapaHAalll, pydKa.

PacxoaHble MaTepHranbl: JUCTH OyMar.

JlocTym K NOTMONHUTEIBHBIM CIIPABOYHBIM MaTepHaiaM: He TpeOyeTcs.

Hopwmel Bpemenu: 3auet — noarotoBka 40 MuHyT, otBeT — 20 MUHYT; TecTipoBaHue — 90 MUHYT.

ITpoBepsiemast (bie) KoMmmeTeHIUs (M) (us OO BO):

YK-1. CnocobeH ocymecTBISATh NMOUCK, KPUTHYECKUH aHaNIW3 M CHHTE3 MH(pOpPMAaIM{, NPUMEHSTh CHCTEMHBII
MIOJIXO/1 JJISl peIICHNs TOCTABICHHBIX 3a/1a4.

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMITETCHIIUH:

VK-1.1. Ananuzupyer 3a1auy, BbIAEISS 3TAIbl €€ PELIEHUs, IEHCTBUS 10 PELLIEHUIO 3aJauH.

IIpoBepsiemslii (pie) pe3ynbTaT (bI) O0yUCHHUS:

YMeeT: Ha OCHOBE aHaJIM3a 3a/laudl COCTaBIIAITh CXEMY €€ PEIICHUS, IPUMEHSS ONPEICICHHS U TEOPEMbI H3yJaeMbIX
pas3/iesioB 3JIEMEHTAPHOW MaTeMaTHKH, HEOOXOJMMBIE JUTSl PEIICHNs JaHHOH 3a1a4H.

Tun (hopma) 3aganHust: TEOPETHIECKUE BOIPOCHI

Bomnpockl, pekoMeH/10BaHHbIE K 3a4ETY

1. PasnoxeHune MHOTOYICHOB Ha MHOXHTENU. TOXIECTBEHHBIE MPeoOpa30BaHHs PAIMOHAIBHBIX BBIPAXKECHHH.
ToxxnecTBeHHbIE NPeOOpa3oBaHMUS HPPALMOHANBHBIX BbIpakeHuil. ToxkaecTBeHHBIE NPeoOpPa30BaHHS IOKA3aTENbHBIX U
JIorapu(hMHUECKUX BBIPAKCHHIA.

2. Jloka3arenbCTBO HEPaBEHCTRB. Jl0Ka3aTeIbCTBO HEPABEHCTB C MOMOIIBIO onpeaeieHus. CHHTETHYSCKH METO,T
JIOKa3aTeabCTBa HEPaBEHCTB. JloKa3aTesbCTBO HEPABEHCTB METOAOM OT HPOTUBHOTO. Jl0Ka3aTeIbCTBO HEPABEHCTB METOAOM
MareMaTHueckoi nHykunu. CpaBHEHHUS 3HAUEHHH YMCIIOBBIX BEIPasKEHUH.

3. PaBHOCWIBHOCTH ypaBHEHHH. PanoHanbHbIe ypaBHEHHS. Y paBHEHHS, COJIEpXKaIINe IEPEMEHHYIO IO 3HAKOM
Moyst. CHCTEMBI PallMOHAIBHBIX YPABHEHHH.

4.  OcHoBHble TOHATHSA. OCHOBHBIE METOJBI pEUIEHHs CHCTeM ypaBHEHHH. OIHOPOAHBIE CHCTEMBI.
CuMMeTprYecKre CUCTEMBI. 3a/lau Ha COCTaBIICHNE YPaBHEHHH 1 CUCTEM ypaBHEHHH

5. 3apmaum Ha YUCIOBBIC 3aBUCUMOCTH. 3a/1a4H HAa TIPOTPECCHH. 3a/1a4H Ha COBMECTHYIO pa0OTy. 3a/1a4uM HA CIIJIaBHI
¥ CMECH. 3a1adyu Ha ABW)KEHHE.

6. UppaiuoHanbHble ypaBHEHHS U CUCTEMbI YPaBHEHHIA.

7. PemeHne uppanMoOHAJIBHBIX YPaBHEHHII METOJOM BO3BEACHHUS 00eMX 4YacTell ypaBHEHHUS B OAHY U Ty K€
cTereHb. MeTo ] BBeIeHHSI HOBBIX ITEpEeMEHHBIX. VICKyCCTBEHHBIEC IPHUEMBI PEIICHUS HPPALMOHANBHBIX YpaBHEHUH. CHCTEMBI
UpPPALMOHAIBHBIX YPaBHEHHH.

8.  Tloka3arenpHble ypaBHEHHUS.

9. Jlorapudmuueckue ypaBHEHHS.

10. Pemenue ypaBHeHuil Buia |Oga f(X): Iogag(x) U YpaBHEHHH, CBOASIUXCA K 3TOMy BHAy. Pemenue
yYpaBHEHHH BHJA |Og a(x)f(x): |Og a(x)g(x) U ypaBHEHMH, CBOAAIIMXCS K 3TOMY BHAY. PasHble norapupmudeckne

YpaBHEHHSL.
11. CucTteMbl HOKa3aTeIbHBIX U JIOTApU(PMHUECKUX yPABHEHHH.
12. PamuoHanbHBIC HEPABEHCTBA.
13. OcHoBHble mnoOHATHS. PanuoHanbHble HepaBeHCTBa. CHCTEMBI W COBOKYHNHOCTM HEPaBEHCTB C OJHOU
nepeMeHHOH. HepaBeHcTBa, coneprkaiiye IepeMeHHYIO0 1101 3HAaKOM MOYJIsL. 3a/1a4i Ha COCTABJICHHE HEPABEHCTB.
14. VppaunoHalibHbIe HEPaBEHCTBA.
15. Tloka3arenbHble HEPaBEHCTBA.
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16. Jlorapupmuyeckne HEpaBEeHCTBA.

17. VYpaBHeHus, CUCTEMbl ypaBHEHHI 1 HEPABEHCTBA C NapaMeTPaMH.

18. TosknecTBeHHbIE NpPeOOpa3OBaHUsI TPUTOHOMETPUYECKUX BBIp@KEHHH. TOXIECTBEHHbIE NpeoOpa3oBaHuUs
BBIPaXXCHUH, CO/IEpKaIMX 00paTHbIe TPUTOHOMETpHYECKUE (PYHKIIUH.

19. TpuroHomerpuyecKre ypaBHEHHs U HEPaBEHCTBA. TpUrOHOMETPHYECKUE YPAaBHEHUS, CUCTEMbl YpPaBHEHHUH U
HEpaBEHCTBA C MApaMETPOM.

Bomnpocsl, peKOMEHI0BaHHBIE K AK3aMEHY
IIpssMOYTrONBHBIN TPEYTONBHHUK.
PaBHOOCAPEHHBIN TPEYTOIBHUK.
IIpou3BOJIBHBIN TPEYTOJIBHUK.
[Mapamenorpamm.
Tpanenus.
OKpYKHOCTb.
BrincanHble U OnMCaHHBIE TPEYTONBHUKH.
[Ipou3BosbHOE PacHoNoKEeHHE OKPY>KHOCTH M TPEYTOJIbHHKA.
OKpY>KHOCTb ¥ YETHIPEXYTOJIbHUK.
0. Ilmomans TpeyronbHUKA.
1. Tlnomianp 4eTHIPEXyTOJbHUKA.
12. TInomaap MHOTOYTOJHFHHKA.
13. IInomaan KOMOMHHPOBAHHBIX PUTYD.
14. VYros MeXIy CKpeIMBAIOIINMUCS IPSIMBIMU.
15. PaccrostHME OT TOYKH 10 IPSIMOH, INIOCKOCTH, PACCTOSHIE MEXTY CYPEIINBAIOIIMMUCS MPSIMBIMH.
16. VYrous npsiMoii C IIIOCKOCTBIO.
17. VYroa MexXIy MIOCKOCTSAMHU.
18. JIByrpaHHBII U MHOTOPaHHBIH YIJIbI.
19. TIlnomanu ceueHu.
20. TIlnomaay MOBEpXHOCTEH.
21. OOBeMbL
22. KombOunammu ¢ onucanHsME chepamu. Chepa u mpuzma. Chepa u mupamuna. Cdepa u Kpyrisie Tena.
23. Kombunanmu co BrmcanHbIME cepamu. Chepa u npsamas npmsma. Chepa u nupamuaa. Cdepa 1 KpyrIibie Tena.
24. KombOuHanuu ¢uryp BpamieHus. Pa3Hple KOMOMHAIINY ¢ MHOTOTPaHHUKaMH M KPYTIIBIMH TETaMHU.

RBoo~NoookrwNPE

KpuTepuu oLeHUBaHHS OTBETA:

15 6ammoB — OTBET, MOKA3BIBAIOUINM 3HAHUE OIpENENCHUH, TeopeM, GOopMyN H3ydaeMoW HpeaMeTHOH o0macTH,
OTJINYACTCA FHy6HHOﬁ U TIOJIHOTOM PacCKpbITUA TEMBI;, BJIAJCHHUC TCPMHUHOJIOIMYECKUM armapaToM; YMEHHUEC 00BACHITH
CYIIHOCTb IIPOLIECCOB, J€TaTh BBIBOJbI; CBOOOIHOE BIIAJICHUE MOHOJIOTMYECKON PEUblo, JOTHYHOCTh U IOCIEA0BATENbHOCTh
OTBeTa.

10 GayuoB — OTBET, OOHAPY KMUBAIOIIHIA 3HAHUS ONpPEJeNIeHNH, TeopeM, GOpMyJ U3ydaeMoil NpeaMeTHO# o0JacTy,
OTJINYACTCA FHy6HHOﬁ U TIOJIHOTOH PacCKpbITUA TEMBI;, BJIAJICHUC TCPMUHOJOTMYCCKHUM ammaparoM; YMCHUEC OOBSACHATH
CYIIHOCTB POLIECCOB, JIeNaTh BBIBOABI H 0000NICHHS, 1aBaTh ApIyMEHTHPOBAHHBIEC OTBETHI, IPHBOIUTH IPHUMEPHI; CBOOOJHOE
BJIaJICHAE MOHOJIOTHYECKOH PeUbt0, IOTHYHOCTD U MOCIIEI0BATENFHOCTh OTBETA, HO B OTBETE JOMYLICHB HETOYHOCTH.

5 OautoB — OTBET, CBHICTEIbCTBYIOLIMH B OCHOBHOM O 3HAHUM OIpPEACNICHUH, TeopeM, (HOpMyNn H3ydaeMoi
NpeIMETHOW O00JAaCTH, OTIMYAIONIMACA HEIOCTATOYHOW IITyOMHON M IONHOTOW PAacKpBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TEOpUH; clabo c(HOPMUPOBAHHBIMH HABBIKAMH aHalk3a IPOLIECCOB, HENOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTHPOBAHHbIC OTBETHI M NPHBOAMTH IPHUMEPHI; HEAOCTATOYHO CBOOOIHBIM BIIAJICHUEM MOHOJIOTHYECKOH peubio,
JIOTUYHOCTBIO ¥ IIOCIIEZIOBATENBHOCTEIO OTBETA; IOMYCKAETCSl HECKOJIBKO OLIMOOK B COJIEPIKaHUH OTBETA.

0 OammoB — OIEHMBAeTCA OTBET, OOHAPY)KHWBAIOIIMKA HE3HAHUE OIpENeIeHUH, TeopeM, (GOpMyN H3yIaeMOH
MIPEeIMETHOW 00JacTH, OTIMYAIOMIMNACSH HEeTIIyOOKMM pPACKpPBITHEM TEMBI; HE3HAaHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(bOpMI/IpOBaHHBIMI/I HaBBIKaMHM aHaJIM3a IMPOUECCOB; HCYMCHHUEM J1aBaTh apryMECHTUPOBAHHBIC OTBETHI, CJ1a0bIM BJIAACHUEM
MOHOJIOTHYECKOMN PE€YBIO, OTCYTCTBUEM JIOTUYHOCTH U TOCJICAOBATCIBHOCTH ; IONNYCKAIOTCA CEPHE3HBIC OIIIMOKH B COACPIKAHNUN
OTBeTA.

[IpoBepsieMblii HHANKATOP JTOCTHXKEHUS! KOMITETEHIIUH:

VK-1.1. Aranusupyert 3a1ady, BbLAEISIS STAlbl €€ PEIICHUs, JEHCTBUS 110 PEIICHHUIO 3a1a4H.

[IpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUEeHUS:

VYMeeT: Ha OCHOBE aHaIu3a 33Ja4l COCTABISITh CXEMY €€ PELICHUs], IPUMEHSS ONPEIENICHUS U TEOPEMBI U3ydaeMbIX
pa3aesnoB IEeMEHTApHON MaTeMaTHKH, HEOOXOIUMBIE /ISl PeIeHHs JAHHOW 3aJaqH.

VYK-1.2. Haxoaut, KpUTHIECKH aHATU3UPYET U BEIOWpaeT HH(POPMAIHIO, HEOOX0AUMYIO IS PEIICHNS IIOCTaBICHHOM
3a7a4u.

IIpoBepsiemslii (bie) pe3yabTaT (bI) OOyJIEHHS:

YMeeT: HaXOJUTh U BBIOMPATh TEOPHIO, HEOOXOANMYIO TS PEIICHNS AaHHOH 3a1a4y 3JIeMEHTapHONH MaTEMaTHKU.

VK-1.3. PaccmaTpuBaeT pa3indHble BAPUAHTHI PENICHUS 3a]1a4H, OIICHUBAET WX NMPEUMYIIECTBA H PUCKH.

[IpoBepsiemslii (bIe) pe3yabTaT (bI) 00ydeHUS:
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Ymeer: BI)I6I/IpaTL paIII/IOHaJ'II)HHﬁ CIoco6 uiu METOA pCUICHUA 3aaaqd 3J'IeMeHTapH0ﬁ MaTeéMaTUKU H3Y4YCHHBIX
pa3aciios, OUCHUBAasd €ro NpeuMyuIeCTBO.

Tun (dpopma) 3aaanus: 3amauu
KonrponbHas padora Nel
Bapmuasnr 1
Yacrs 1
OTBeT K KaXXKIOMY W3 33JaHUH 9acTH 1 CONEpKUTCS Cpeau MPUBEACHHBIX HIKE BaprHaHToB 1-4. Bribepure HyKHBIH
1 3aMUIIUTE €TO.

1. Ha3oBuTe MHOXECTBO BCEX 3HA4YCHHH C, MPH KOTOPHIX YPaBHCHUE (C - 3)x 2 _ (20 + 6))(? -3=0

HUMCCT OAWH KOPCHb.
1)-9;0 2)0;9 3)-9;0;3 4)-9;-3;0

L 5+ 21 -(x—l)2 :3—x—3.
(1-x)- x°-1 x+1
115 2)-15 3)3 4) -3

3. Ynopoctute BhIpaKeHUE 5@—?{/5 : \/5
1)4-?/3_2 2)5-?/3_2—2 3)5-6\/3_2—% 4) 10

4. Haiinure HanOOJIbILIEE U3 YUCEN:
39 3 1 ,
1) (\/E) 2) 453) 2% 4 (%)47

5. HazoBure npoMexyToK, COOEp)KaINi BCe PEIICHH HEPaBEHCTBA

2.  Pemwre ypaBHeHHE

3—x_5—2x S
18

0.

1) (—;3,4) 2)(;3,4] 3)[-3;17,5) 4) [0; +o0)
Yacts 2
OTBeTOM Ha KaXI0€ 3aJaHHe dTOH YacTH MOJDKHO OBITH HEKOTOPOE IENI0e YHCIO WIIM YHCIIO, 3allHCAaHHOE B BHIE
JECSITHIHOHN MpoOu. DTO YUCIIO HAO YKAXKHUTE B OTBETE.

6. Haiigure cymmy KOpHEH ypaBHEHUS 6x—26 =x-3.
7.  Pemmre HepaBeHCTBO V 23—x2>11—x.

8. Haiinure 3HaueHMe BBIPAKEHMS |)Cl V=X, y2|, rnie (xl;yl)n(xz ;yz) — pEIIeHHEe CHCTEMBI
x° +3x—4y =20,
x2—2x+ y=-b

1. Bruuciure: 6\/9 — 4\/5 + 3\/\/5 -2 ) . 3\/2 + \/g

Yacts 3

3anumuTe MOJHOE pelIeHue 3aJaHui 9acTH 3.

2.  Ilpu kakoM 3HaYeHWH NapaMeTpa (I KOpeHb ypaBHEHHS |x| - 2|x - a| + 3|x - 2a| =0 paBeH —2?
3. Haiingute Bce 3HaueHus napamerpa ( , IPU KOTOPBIX CyMMa KOpHEH ypaBHEHHUS 2x+ax++x =0 paBHa

Konrponbnas pabora Ne2
Bapuant 1
Yacrs 1
OTBeT K KaXIOMY U3 33laHUi 9acTH | colepKUTCs Cpear NPUBEICHHBIX HIKE BapruaHTOB |-4. BoiGepure HyXHBII
1 3aTHIINTE €Tro.

5x +5x+2
5
10,04  2)25  3)-25  4)26

1. Bemuncaure

5
2 +1

2.  HaiinuTe MHOXeCTBO 3HaueHuil GpyHkuun ) =
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1
1) (G5  2)(-50) 3) (0; E) 4) [0;5]

1 logo 5
3.  Haiinute 3HaYCHHE BHIPAXKCHHUS 22_|ng 2 + (Ej .

-1 2)2 3)5 4)1
4. VKaxHUTe TPOMEXYTOK, KOTOPOMY IIPHHA/UICKUT HaAHOOJbIIEEe IIEIN0e OTPHUIATE]bHOE 3HAYCHHE X,

YIOBJIETBOPSIOLIEE HEPABEHCTRY |Og 1 X2 —2X+1)<-2.

3
1) (=2;1) 2) (-o0; —2) 3) (1; 4] 4) (4; +o0)

5

5j13&+5 ) (6)N§45

5. Ykaxwure MpOMEXYTOK, KOTOPOMY NPHUHAIJICKUT KOPEHb YPAaBHEHUS (—

1) (-00;0] 2) (0; 2] 3) [3; 4) 4) [4; +o0)
Yacts 2
OTBeTOM Ha KaXJ0€ 3a/laHie dTOH YacTH JOJDKHO OBITh HEKOTOPOE IIENI0€ YHCIIO WM YHCIO, 3aHCaHHOS B BUAC
JECSITHIHOM poOu. DTO YUCIIO YKAKUTE B OTBETE.
6. Pemmre ypaBHEHHeE:

) (%) +3"% =12.5) Ig(x—1) = 051g(1+15x).

7.  Pemmre HEpaBEHCTBO:

2
6X+10—X
27

< _64 .
8. Haiingure KOpEHb (nm CyMMy KOpHEH, ecnu ux HECKOJIBKO) YpaBHEHUS

Iogz(x2 ~3x— 20)= log, (4 —x).

a) g% x* +3lg x>1; 6 "

Yacte 3
3anuiuuTe MOJIHOE PEeUIeHUE 3alaHui 4acTu 3.

9. Haiinute Bce 3HaueHus: (I, IpU KOTOPBIX ypaBHEHHE 25" —a-5" —a+3=0 umeer xors 661 oano
pelieHue.

10. PemmTe HepaBeHCTBO |Oga X+ |Oga (X — 2) >1.

Kpurepuu onenku:
Kaxnoe 3aganue yactu 1 onenuBaercs B 0,5 6anna; yactu 2 — 1 0air; yactu 3 — 2 Gajia.
Kputepuu onieHnBaHus 3aja4u 4acTH 3.

CojepxaHue KpUTepHs banbt
ITonHOE BepHOE penieHne 2
BepHoe penierne, HO UMEIOTCs HEOOIbININE HEAOUYETHI, B 1IEJIOM HE BIHSIONINE HA pEUIeHHEe 15

Nwmeercs BEPHAsA MOCJICAOBATCIBHOCTL BCEX MIAroB pEHICHHA, HO TIOJIYUYCH HeBepHBIﬁ OTBCT H3-3a

BBIYUCIIMTEIILHON OIIMOKHU 1
JlokazaHbl BCITIOMOTATENbHBIE YTBEPKACHUS (TIOTYYeHBI BCIIOMOTATEIbHBIE BHIYUCIICHHS), IOMOTAONINE B 05
pEeLIeHUN 3a7a4u '
Perrenue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUNCIECHHBIX BBIIIE 0
MaxkcuMaIbHBIN OaIbl 2

Kontponsnas padora Ne3
BapuanT Nel
1. Pemmts ypaBHEHHE:

) (1+tg®x)1+sin2x) =1,
2) 3cosx+55in§+1: 0:

3) 4cosx+2sinx=-4;
4  sin10X + cos10x = +/2 sin15x.
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2.  Pemmrh HEpaBEHCTBO:

1) 4sin2xcos2x >+/2;
2) SIN3Xx > Cos3X;
3) tg5x>1.

tg2a +ctg3f  tg2a
ctg2a +tg38 tg38

KpI/ITepI/II/I OLICHUBAHUA 3a/1a4u.

3.  JlokaszaTh TOXIECTBO

ConepkaHue KpUTepHs Bannsl
[onHoe BepHOE pelIeHue 2
BepHoe perienne, HO UIMEIOTCSI HEOOJIbIINE HEMOYETH, B LIEJIOM HE BIUSIIONIME HA PEIICHHUE 15

Nwmeercs BE€pHas MOCJICAOBATCIbHOCTL BCEX MIAroB pCEHICHHA, HO MOJYYCH HeBepHLIﬁ OTBCT H3-3a

BBIYHCIUTEIHLHOM OIMOKH 1
JlokazaHbl BCIIOMOTATEIbHBIC YTBEPXKIACHUS (IOJTYYCHBI BCIIOMOTATEIBHBIC BBIYMCICHUS), TIOMOTAOIINE B 05
pelicHuy 3a1a4u '
PeriieHue He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IEPEUHCICHHBIX BBIIIC 0
MaxcuMabHBIH 0aIbl 2

Kontponpras padora Ned
Bapuant 1

1. e xopast AB u CD oxpyxHocTH nepecekatorcs B Touke N tak, auro DN = 16,5, NC = 14, a AN na 10 Goxpme,
yem NB. Haiinute niuny xopast AB u paauyc okpyxuocth, eciarn ON = 13 (O — ueHTp OKpYKHOCTH).

2. Kaxpmas 3 1ByX OKpY>KHOCTEH, IMEIOIIHNX Pamnychl 25 1 26, MPOXOAXUT Yepe3 KOHIIHI OTpe3ka AIuHOH 48. Uemy
MOXET OBITh PABHO PACCTOSIHUE MEXKAY LEHTPAMH 3TUX OKPYKHOCTEH?

3. KareTsl mpsMOyroibHOTO TPEYroibHUKA paBHbI 6 U 8. HaiiuTe: a) paauyc BIuCaHHOH OKPY)KHOCTH; 0) paauyc
OIMCAHHOM OKPYXKHOCTH; B) paCCTOSTHUE OT LIEHTPa BIIMCAHHOW OKPY>KHOCTH JI0 BEPIIMHBI MEHBIIETO YIJa.

4. Oxono tpeyrombHuka ABC c yrmamu 50° m 66° ommcaHa OKpyXHOCTb. Haiimure yrisl TpeyrosbHHKA,
BEpLIMHAMHU KOTOPOTO SIBIISIOTCS TOUKHU IIEPECeUCHNUs KacaTeIbHBIX K OKPYXXHOCTH B Toukax 4, B u C.

5. B paBHoOenpeHHyI0 Tpameruio ¢ 60koBoi cTopoHoil 13 u BeicoTOl 12 BmmcaHa oxpykHOCTh. Haiigure: a)
OCHOBaHHMS Tpanenuu; 6) paanyc BIMCAHHOW OKPY’KHOCTH; B) JUArOHANb; ) paIlyC OIMMCAHHON OKPYKHOCTH.

Kpurepun onieHnBaHus 3a/1a49u.

CopnepxaHue KpUTepust banst
[TonHOE BepHOE penieHune 2
BepHoe pemenne, HO IMEIOTCs HEOOJIbIINE HEOUYETHI, B IIEJIOM HE BIMSIONINE HA PEIICHNE 15

HNmeercs BEpHass MNOCJICAOBATCIbHOCTL BCCX MAroB PCEIICHUA, HO MOJY4YCH HeBepHHﬁ OTBE€T H3-3a

BEIYHCTUTENHHOM OMMOKH 1
JlokazaHbl BCIIOMOTATENbHbIE YTBEPXKICHUS (TIOMYYEeHBI BCIIOMOTIATENIbHBIC BBIYMCICHHUS), TIOMOTAIOIIKME B 05
pEeLIeHUH 33/1a41 !
PelieHre He COOTBETCTBYET HH OJIHOMY U3 KPUTEPHEB, IEPEUUCICHHBIX BBIIIE 0
MaxkcuManbHbIH OallIbl 2

KontponsHas padora Ne5
Bapuanr 1
3agauqa |

B npsivom mapautenermnene ABCDAB,C,D, AB=1, BC = 7V3 , ZABC =150° . Yepes guaronans AC

WA BEpUIMHY Bl MPOBE/ICHA TUIOCKOCTh, COCTABIIAIONIAS C IUIOCKOCTHIO OCHOBaHWs yrou 60°. Haiimure mmomans OOKOBOWA
MIOBEPXHOCTHU Napasuieenunesa.
3amgaya 2

B HakiioHHOM Tapasuienenumeie ABC DA1 Blcl Dl 6oxoBoe pebpo paBuo 10, a Tuomaas 60KOBOM MOBEPXHOCTH —
420. Paccrosaue Mexay pedpamu AA1 u DD1 Ha 11 GoJbIme paccTosIHUSA MEX Ty pedpamMu AA1 u BBl. Paccrosinue mexny

pebpamu BB1 u DDl pasHo 19. Haiinure yribl Mexxay CMEKHBIMA OOKOBBIMHU I'DaHIMHU.
3amaqa 3
B npaBunbHOM YeTHIPEXyroIbHON MHpaMuJie CTOPOHA OCHOBAHMS paBHA 4 CM, a pacCTOSHHE OT [IEHTPa OCHOBAHUS

0 OokoBoro pebpa 2 cm. Haifmure: 1) yrom Mexmy CMEXHBIMH OOKOBBIMH T'PaHSAMH; 2) IUIOCKHM YTOJI IIPH BEpIINHE
MTUPAMHUJIBL.

KpI/ITepI/II/I OLICHUBAHWA 3a1a4U.

CopepxaHue Kputepust baner
ITonHOE BepHOE pelieHne 2
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BepHoe penierne, HO UMEIOTCS HEOONIBIIE HEMOYETHI, B IIEJIOM HE BIHSAIONINAE HA PEIICHHUE 1,5
HMeeTcss BepHas IOCICAOBATEIBLHOCTh BCEX IIIarOB PEIMICHHS, HO TIIOJIyde€H HEBEPHBI OTBET M3-3a 1
BBIYHCIIMTENILHON OIIMOKHU

JlokazaHbl BCIIOMOTATEIbHBIC YTBEPXKACHUS (IOTYYCHBI BCIIOMOTATEIBHBIC BBIYHMCIICHUS), IOMOTAIOIINE B

0,5
pEIICHUH 3a/1a9n
PenieHne He COOTBETCTBYET HH OJTHOMY U3 KPUTCPHEB, IEPCUNUCICHHBIX BBIIIC 0
MaxkcuMainbHbIi 0auIbl 2

Tun (hopma) 3aganus: pedepat

Temsl pedeparoB

Pazpen «Ilnanumerpusi»
PaBHOBenMKHE 1 PaBHOCOCTABICHHBIE MHOTOYT OJIbHHKH.
3amaun Ha pa3pe3aHue, pa3OHcHNE.
I'eomeTprueckne HepaBEHCTBA.
OCHOBHBIE TEOMETPUIECKHE MECTA TOUEK Ha IIIOCKOCTH.
MeTo reoMEeTpUIECKIX MECT TOUEK INIOCKOCTH MPH PELICHUH 3a/1a4.
BekTopbl npu perieHny 3a1a4 Ha J0Ka3aTeIbCTBO.
[MapannensHpIi IEpeHOC MPH pelIcHUH 3a1a4 (0e3 3a1a4 Ha MOCTPOCHHE).
IenTpanpHast cCHMMETpPHsI IIpU PELIeHNH 3a1ad (6e3 3a/1a4 Ha TOCTPOCHHE).
OceBasi cuMMeTpUs IIPH pellieHnH 3a1a4 (6e3 3a1a4 Ha MOCTPOEHHE).
0. TloBopor npu perieHuy 3ana4 (0e3 3a1a4 Ha IOCTPOCHUE).
11. T'omoTeTHs IpH pelIeHUH 3a1ay.
12. TlomoOue mpwu pelIeHU  3a1ad.
13. Teopemsr UeBbl 1 MeHenasi Ipu pelIeHIH 3a1ad.
14. Teopema IIudaropa. Paznuansie ciocoOBI JOKa3aTENBCTRA.
15. Teomerpuyeckue COOUIMEL.
16. Metox KOOpAMHAT HA TIOCKOCTH P PELICHUH 33/1a4.
17. O BHEBNHCAHHBIX OKPYXHOCTSIX.
18. TIlpaBuibHBIE MHOTOYTOJIBHUKH U MX CBOWCTBA.
19. TeopeMbl KOCUHYCOB.
20. KomOuHaIMK OKPYKHOCTEH.
21. TeomeTpH4ecKHE MOCTPOSHHS OJJHUM LIUPKYJIEM.
22. CgoiicTBa BIMCAHHOI'O YETHIPEXYTOJIbHUKA CO B3aMMHO MEPIICHIUKYIISIPHBIMHU THAarOHAJSIMU.
23. 3ameuaresbHbBIE TOUYKH B TPEYTOJIbHUKE.
24. BexTopsI IpH PELICHUH 3a/1a4 Ha BBIYHCIICHHE.
25. TpumMenenne npeoOpa3oBaHMIA K PEIICHUIO 33/1a4 Ha TIOCTPOCHHUE (ITOBOPOT).
26. IIpuMeHeHne mpeoOpa3oBaHMIA K PEIICHUIO 33/1a4 HA TIOCTPOCHHUE (0ceBasi CHMMETPHS).
27. TlpuMeHenue npeoOpa30BaHMi K PELICHUIO 3a1a4 Ha MOCTpOEHHE (LIEHTpaIbHAs CHMMETPHS).
28. IlpuMeHeHue npeoOpa30BaHMi K PELISHHUIO 33a1a4 Ha ITOCTPOEHHE (TTapaJlIebHBIN IEpeHocC).
29. 3amauu ¢ NpaKTHYECKUM cojiepkaHueM 1o TeMe «TpeyrojabHuK.
30. 3amauu ¢ NPaKTHYECKUM COJCPIKAHHUEM IO TeMe «UeThIpeXyroIbHUK.
31. 3ajauu ¢ NpaKTHYECKUM CoJepKaHueM o TeMe «OKpYKHOCThY.
32. 3apauu Ha BOCCTaHOBJIEHHE QUTYD.
33. HHBepcus u ee nIprUMeEHEHHe.
34. 3apjauu, He pa3peuIMMBbIe CPEICTBAME FeOMETPUIECKON alreOphl (TPUCEKIINS yriia, KBapaTypa Kpyra, yIBOCHHE

Hoeo~NoookwdPE

Ky0a).

35. TlomynpaBuiibHBIE U 3BE3/14aThIE MHOTOYT OJIbHUKH.

Paznen «Crepeomerpusi»

I'eomeTpuueckue MecTa TOYEK B IPOCTPAHCTBE.
I'eomeTpuueckue MecTa IpsIMBIX B IPOCTPAHCTBE.
BexTopsl pu penieHnn cTepeoMeTpHIeCKUX 3a1a4.
MeTtoa KOOpAWHAT MIPH PEUICHUN CTEPEOMETPHUYECKUX 3a1a4.
TeopeMbl CHHYCOB M KOCHHYCOB IS TPEXTPAaHHBIX YTIIOB.
[IpaBubHBIE MHOTOTPAHHHUKH.
[TomynpaBuiIbHBIE MHOTOTPAHHHUKH.
3Be3a49aTbie MHOTOTPAaHHHUKH.
TeTpasap 1 onucaHHBIN BOKPYT HErO MapauleIenunen.
0. OpTOUEHTPUYECKHUH TETPadIp.
1. TlpsmoyronbHBIH TETpasap.
12. PaBHOrpaHHBIN TETpadap.
13. CrepeomMerpuyeckue 3aa4un, CBSI3aHHbBIE C MPSIMOYTOJIBHBIM TETPadIPOM.
14. PaBHOCOCTaBICHHBIE MHOTOTPaHHHKH.
15. TlIpeobGpa3zoBaHus MPOCTPAHCTBA.

RN RrwNE

Crpanuua 7 u3 8



q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalnuu

16. TeoMmeTpHYEcKiE HEPABEHCTBA B CTEPCOMETPHUCCKHX 3a1aduax.

17. Teopema o Tpex cHUHYcCax.

18. BeKTOpHO-KOOPIMHATHBIC CIIOCOOBI BBIYUCIICHHS YIJIOB B IIPOCTPAHCTBE.
19. BeKTOpHO-KOOPIMHATHBIC CIIOCOOBI PEIICHHUS 3a/1a4 Ha MOCTPOCHHE.

20. OO6o6menus teopemsl [ugaropa s mpocTpaHcTBa.

Kputepun onennBanus pedepara.

Kpurepun IToka3arenu

— COOTBETCTBHE IUIaHa TeMe pedepara;

— COOTBETCTBHE COJICpIKaHUsS TEMe U IUIaHy pedepara;

— TMOJHOTa M TJIyOWHA PACKPBITHS OCHOBHBIX MOHSATHI
IpoOIIEMET;

— 00OCHOBaHHOCTH CHOCOOOB W METOMOB pPabOTHI C
MaTepUaioM;

— yMeHHe paboTaTh C JTUTEPATYPOH, CHCTEMAaTU3UPOBATh U
CTPYKTYPHUPOBATh MAaTCPHUAT;

— yMmeHHE 0000IIaTh, COMOCTABJATH PAa3IUYHBIC TOYKH
3peHHsl TI0 pacCMaTPUBACMOMY BOIPOCY, apTyMEHTHPOBAThH
OCHOBHBIC ITOJOXKCHHUS U BBIBOBI.

CreneHp pacKpBITHS CYITHOCTH IIPOOIEMBI
0 — 20 6annoB

— Kpyr, TOJHOTa  HCIOJIb30BaHUS  JIMTEpPAaTypHBIX
HCTOYHHKOB I10 pobeme;
— TpHBICYECHHE HOBeHmHMX paboTr mo  mpobiieme
(KkypHamBHBIE  MyONWKAaNWM, MAaTepHaibl COOPHHUKOB
Hay4YHBIX TPYAOB U T.11.).

OO00CHOBaHHOCTH BEIOOPA HCTOYHHUKOB
0 — 10 6amioB

— mpaBWwiIbHOE O(OPMICHHE CCBUIOK Ha HCIOJNB3yEMYIO
JIHUTEPATYPY;

— TPaMOTHOCTb H KYJIbTYpa U3JIOKCHHS;

— BJIaJACHUC TepMHHOJ’IOFHeﬁ M TOHSITHHHBIM armnapaTrom
po6IIeMBl;

— cobuoaeHue TpedoBaHui K 00beMy pedepara;

— KynbTypa oOpMIICHUs: BbICJICHUE a03alIeB.

CoGutonenue TpeboBaHM K 0(OPMIICHHIO
0 — 5 6annos

— orcyrcTBHE OpdorpapuuecKux W CHHTAKCHYECKHUX
OIIUOOK, CTUIMCTHYSCKUX TTOIPEITHOCTEH;

— OTCYTCTBHE OIIEYAaTOK, COKpAIEHUN CJIOB, KpOMe
OOIIENPUHATHIX;

— JIUTEpaTYPHBII CTHIIb.

I'pamotHOCTB
0 — 5 6amioB
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