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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicunTenbHas 3anucka

®onn oneHoHBIX cpenctB (manee — ®OC) musd MPOMEKYTOUHOH aTTECTAMK IO AWCIHILINHE «DJIeMEeHTapHas
MaTeMaTHKa» pa3pabOTaH B COOTBETCTBUH C (DeAEpajbHBIM TOCYNApCTBEHHBIM OOpa30BAaTENbHBIM CTAaHIAPTOM BBICILIETO
oOpazoBanusi — OakanaBpuar 1Mo HampasiieHuIo moarotoBku 44.03.05 IMegarorndyeckoe oOpazoBanue (¢ AByMs MPOGUIIMHU
MTOJITOTOBKH), YTBEPKICHHOTO Iprka3zoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccutickoit @eneparn ot 22 despainst 2018
r. No 125, ocHOBHOW TpodeccuoHabHOW 00pa3oBaTenbHOM mporpammoil «Marematuka»y u «MH(popMaTHKay ¢ ydeTom
TpeOoBaHMH podeccnoHanbHOro cranaapra «llemaror (memarorndeckas NesTEILHOCTD B cepe NOMIKOIBHOTO, HaYallh HOTO
o01ero, OCHOBHOTO O0OWIEro, CpegHero oduiero oOpa3oBaHMs) (BOCIHUTATEb, YYHTEINB)», YTBEPXKICHHOTO MNPUKa30M
MuHuCcTepCTBa TpYAa M COLManbHON 3ammThl Poccuiickoit @enepannu ot 18 okrsiops 2013 r. Ne 544H. (3apeructpupoBaH
MunucrepcrBom toctuiu Poccuiickolt Deneparuu 6 aexadpst 2013 r., perucrpammonnsiii Ne 30550), ¢ n3MeHeHUsIMH,
BHECEHHBIMHU NpuKazaMu MUHHCTEpCTBa TPpyAa U colHanbHOM 3amuTel Poccuiickoit deaepannu ot 25 nexkadps 2014 r. Ne
11151 (3apeructpupoBan MunuctepcTBoM roctuuun Poccuiickoit @enepanuu 19 despanst 2015 r., peructpannoHHbIi Ne
36091) u ot 5 aBrycra 2016 1. Ne 4221 (3apeructpupoBad MurHCcTepcTBOM focTuitiu Poccuiickoit @exepannn 23 aBrycra
2016 1., peructpannonssiid Ne 43326).

Hemp ®OC a1 mpoMeKyTOYHON aTTECTAIINH — YCTAHOBJICHUE YPOBHA C(DOPMUPOBAHHOCTH YacTH KoMIreTeHInu Y K-
1.

3amaun @OC ays MPOMEXYTOUHOM aTTECTAlMK — KOHTPOIb KAU4eCTBa U YPOBHS JOCTIDKEHISI PE3YIbTaTOB O0yUCHHS
10 GOPMHUPYEMBIM B COOTBETCTBUH C YUEOHBIM IUITAHOM KOMIIETCHIMAM: (IIEPEUHCINTD KO M COAEPKAHUE KOMIETEHINH C
pes3ynbTaTaMu 00yJIeHHs).

TpeboBanue K npoueaype OLUEeHKH:

[Tomerenue: noMeleHne ¢ TPOEKIMOHHBIM 000py/JOBaHHEM yueOHast 1a00paTopusi MaTEeMaTHKH.

O06opynoBaHue: IPOCKTOP, HOYTOYK.

WHcTpyMEHTBI: TMHENKA, LIUPKYJIb, KapaHJall, py4dKa.

PacxoaHble MaTepHranbl: JUCTH OyMar.

JlocTym K OTIOTHUTENBHBIM CIIPAaBOYHBIM MaTepraliaM: He TpeOyeTcs.

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

Iposepsiemast (bie) KoMmeTeHIuUs (1) (us Oror Bo):

VYK-1. CnocobeH OoCymecTBIATh MOWCK, KPUTHUSCKUM aHANNU3 W CHHTE3 MH()OpMAINH, MPUMEHSATh CHUCTEMHBIN
TIOZIXO JUISl PEILICHNUS ITOCTAaBJICHHBIX 3a7ad.

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMITETCHIIUH:

VK-1.1. Ananusupyer 3aaady, BBLACISS STallbl €€ PeIIeHus, JeHCTBUSA 110 PEIIeHHUIO 3a/1a4H.

[TpoBepsiemblii (bie) pe3yabTaT (bl) 00yUYEeHUS:

YMeeT: Ha OCHOBE aHAJIM3a 33J]a4l COCTABIISATh CXEMY €€ PEIIeHUs], IPUMEHSS ONPeAeTICHUS U TEOPEMbI H3Y9aeMBbIX
pas3/iesioB dNIEeMEHTAPHOW MaTeMaTHKH, HEOOXOJMMBIE JUIs PeIlIeHHs TaHHOW 3a/1a4u.

Tun (hopma) 3ananHust: TEOPETHIECKUE BOIPOCH

Bomnpocsl, pekoMeHI0BaHHbBIE K 3a4ETY

1. PaznoxeHHe MHOTOWICHOB Ha MHOXHUTEIH. TOXIECTBEHHBIC NMPEOOpa3OBaHUs PAIlMOHAIBHBIX BBIPAKCHUIL.
ToxnecTBeHHBIE NPe0Opa30BaHMs HPPAMOHAIBHBIX BBIPAKEHUH. TOXIECTBEHHBIE INMPeo0pa3oBaHMs ITOKa3aTeNFHBIX H
J0rapu(MHUYECKUX BBIPAKECHHUH.

2. Jloxa3zaTenbCTBO HEPAaBEHCTB. J0Ka3aTeIbCTBO HEPABEHCTB C MOMOIIBIO onpeneseHnsi. CHHTETHYECKUH METOx
JI0Ka3aTeabCcTBa HEpaBeHCTB. JloKa3aTebCTBO HEPABEHCTB METOAOM OT HPOTHUBHOTO. Jl0Ka3aTebCTBO HEPABEHCTB METOIOM
MaTeMaTHuecKo HHAYKIH. CpaBHEHHUS 3HAYCHUH YHCIIOBBIX BBIPAKCHUH.

3.  PaBHOCWIBHOCTH ypaBHCHHU. PariioHaabHbIC YpaBHEHUs. Y paBHEHUS, COACPIKAIIME ICPEMCHHYIO T10/1 3HAKOM
Moxyisi. CHCTEMBI palliOHAIBHBIX YPaBHEHHH.

4.  OcHoBHble TOHATHA. OCHOBHBIE METOABI peIIeHHWs] CUCTeM YypaBHeHHH. OJHOPOJHBIE CHCTEMBI.
CHUMMeTpHYeCKHe CUCTEMBI. 3a1aul Ha COCTaBICHUE YPaBHEHUH M CUCTEM ypaBHEHUH

5.  3apmauu Ha YHCIIOBBIC 3aBUCUMOCTH. 3a/1a4M Ha IPOTPECCHH. 3a/1a4il Ha COBMECTHYIO padoTy. 3a1a4un Ha CIUIaBbI
U cMecH. 3aJauM Ha JIBIDKCHHE.

6. HppanuoHanbHbIe ypaBHEHHUS U CUCTEMbI ypPaBHEHHH.

7. PemeHue MppanMOHAIBHBIX YpaBHEHHH METOJOM BO3BEACHHS OOEMX YacTeld ypaBHEHUsS B OJHY U Ty XKe
CTereHb. MeTo BBe/ICHNSI HOBBIX NIEpeMEHHBIX. VICKyCCTBEHHbIE NPUEMBI PEelIeHHs UPPALOHAIBHBIX ypaBHEHHH. CHCTEMBI
UPPALMOHATIBHBIX YPaBHEHHH.

8. Tloka3arenbHble ypaBHEHHUSI.

9. JlorapudmMuyeckue ypaBHEHHUS.

10. Perrenue ypaBHCHHH BHIa |Og a f(X): |Ogag(X) U ypaBHEHUM, CBOASUIMXCS K 3TOMYy BUay. PemeHue
YpaBHEHUM BUIa |Og a(x)f(x): |Og a(x)g(x) U ypaBHEHHH, CBOIJIIMXCA K ATOMY BHIy. PasHble morapupmudeckne

YpaBHEHHSL.

11. CucteMsl MoKa3aTEeIbHBIX U JTOTApU(MUUECKUX YPAaBHEHUH.

12. PamnpoHagbHBIC HEPABEHCTRA.

13. OcHoBHble mOHsATHs. PaipoHasbHble HepaBeHCTBa. CHCTEMBbl UM COBOKYINHOCTH HEpPaBEHCTB C OJHOU
nepeMeHHOH. HepaBeHcTBa, coaeprkaliyie IepeMeHHyI0 0 3HAKOM MOJYJIsl. 33/1a41 Ha COCTABJICHHE HEPABEHCTB.

14. VppaunoHaiibHble HEpaBEHCTBA.

15. Tloxa3arenbHble HEPaBEHCTBA.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

16. Jlorapupmuyeckne HEpaBEeHCTBA.

17. VYpaBHeHUs, CHCTEMbl YPaBHCHHI W HEPABEHCTBA C TTapaMEeTPaMH.

18. ToskmecTBeHHbIE MPEOOpa3OBaHMsI TPUIOHOMETPHYECKUX BBIpaXKeHHH. TOXKAECTBEHHbIE MNpPeoOpa3oBaHUs
BBIPKCHUI, COIEpKALIMX 00PaTHBIE TPUIOHOMETPHIECKUE (DYHKIIUH.

19. TpuroHomeTpuvecKre ypaBHEHHS U HEPaBEHCTBA. TPUTOHOMETPHUYECKUE YPABHECHUS, CUCTEMbl YPaBHCHUH U
HEpPaBEHCTBA C APaMETPOM.

Bomnpocsl, pekoMeHI0BaHHbBIE K DK3aMEHY
IIpssMOYronbpHbIN TPEYTOJIBHUK.
PaBHOOEApEHHBII TPEYTONBHUK.
IIpou3BOIIBHEINM TPEYrOIbHUK.
[Mapamenorpamm.
Tpaneuus.
OKpYKHOCTB.
BricanHbIe U OMCaHHBIE TPEYTONBHUKH.
[Ipoun3BonpHOE PACHONOKEHHE OKPYKHOCTH M TPEYTOJILHHKA.
OKpy’>KHOCTb ¥ YE€THIPEXYTOIbHUK.
0. Ilmomanp TpeyroabHUKA.
1. Ilnomianap 4eTHIPEXyroJbHUKA.
12. IInomaap MHOTOYTOJbHHKA.
13. TIlnomanu KOMOMHHPOBAHHBIX UTYD.
14. VYron MeXIy CKpeUIMBAIOIIUMUCS MPSIMBIMH.
15. PaccrosiHME OT TOYKH 10 IPSIMOH, INIOCKOCTH, PACCTOSIHUE MEXKTY CYPEIINBAIOIMMUCS MTPSIMBIMH.
16. VYrous npsiMoii € IIIOCKOCTEIO.
17. VYrox MEeXAy MIOCKOCTSIMH.
18. JIByrpaHHBII U MHOTOpPAHHEIH YTJIHI.
19. IInomanu ceueHU.
20. IInomany moBepXHOCTEH.
21. OObembl
22. KombOunammu ¢ onucanHsME chepamu. Chepa u mpuzma. Chepa u mupamuna. Cdepa u Kpyrisie Tena.
23. KombOuHarmu co BnucanubiMu cepamu. Chepa u npsmas npusma. Chepa u nupamuza. Chepa u Kpyriibie Tena.
24. KombOuHauuu ¢uryp BpauieHus. PazHpie KOMOMHAIIMY ¢ MHOTOTPAaHHUKAMHU M KPYTJIBIMU TEJIAMH.

RBBoo~NooR~wWNE

Kpurepuu onieHMBaHus OTBETA:

15 GamnoB — OTBET, MMOKA3bIBAIOUIMN 3HAHUE OINpENeCHUi, TeopeM, (GOpPMyJ M3ydaeMoi NpeAMETHOW o00iacT,
OTJIMYaeTcs TIyOWHOH WM TONHOTOW PACKpBITHS TEMBI; BIAJCHHE TEPMHHOJOIMYECKHM allapaToM; YMEHHE OOBSCHITH
CYIIHOCTh IPOLIECCOB, NENaTh BBHIBOABL, CBOOOJHOE BIIAJCHHE MOHOJIOTHIECKON PEeUbl0, IOTHYHOCTh M MOCIIEI0BATEILHOCTh
OTBETA.

10 6amnoB — oTBeT, OOHAPYKUBAIOIINN 3HAHHS OTIPENCIICHUH, TeopeM, (GOpPMyIl U3ydaeMOi MpeIMeTHON 00IacTH,
OTJIIMYaeTcs TIyOMHOH M TOJHOTOW PACKPBITHS TEMBI; BJIAJICHUE TEPMHHOJOIMYECKHM amlapaToM; YMEHHE OOBSCHSITH
CYIIHOCTH POLIECCOB, JIeNIaTh BHIBOABI M 0000IIEHNS, 1aBaTh apryMEHTHPOBAHHbIE OTBETHI, IIPUBOJUTH IPUMEPHI; CBOOOTHOE
BJIaJICHIE MOHOJIOTHYECKOH PEeYbI0, IOTMYHOCTh U MOCIEI0BAaTEIFHOCTh OTBETA, HO B OTBETE JOIMYIICHbI HETOYHOCTH.

5 OajuloB — OTBET, CBHICTEILCTBYIOIIMH B OCHOBHOM O 3HAHUM OINpPEACNICHUH, TeopeM, (GOpMyn n3ydaeMou
MIPEeIMETHOW 00J7acTH, OTIMYAIOIIUIICS HEJOCTATOYHOM TIITyOMHOW M TIOJHOTOM PACKpPBITHA TEMBl; 3HAaHHEM OCHOBHBIX
BONPOCOB TeopHHu; cjiabo Cc(HOPMUPOBAHHBIMM HAaBBIKAMU aHAJIM3a IPOIECCOB, HEJOCTAaTOYHBIM YMEHHEM J1aBaTh
apryMeHTHPOBAaHHBIE OTBETHl M MPUBOIUTH IMPHUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BIAJCHHEM MOHOJIOTHYECKOH PEYblo,
JIOTUYHOCTBIO U MOCJIE0BATEIbHOCTBIO OTBETA; JOIyCKAETCs HECKOJIBKO OMIMOOK B COJEP)KaHUU OTBETA.

0 OayutoB — OlEHWBAETCS OTBET, OOHAPYKMBAIOUIMHA HE3HAHHE ONpENeNICHUH, TeopeM, (OpMya H3ydaeMoi
IIPEAMETHOW 00JIacTH, OTIMYAIONIMICS HETJIyOOKMM pacKpBITHEM TEMbl; HE3HaHHEM OCHOBHBIX BOIPOCOB TEOPHH,
Hec(hOpMHUPOBaHHBIMH HaBbIKAMHU aHAJIM3a IPOLIECCOB; HEYMEHHUEM JIaBaTh ApTyMEHTHPOBAHHbIE OTBETHI, CJIa0bIM BIIaZICHUEM
MOHOJIOTHYECKOH Pedbl0, OTCYTCTBHEM JIOTUIHOCTH 1 MOCIIEA0BATEIILHOCTH; TOMYCKAIOTCS CEphe3HbIE OIMOKH B COAEPKaHUHT
OTBETA.

IIpoBepsieMblii HHANKATOP AOCTHXKEHUSI KOMITETEHIIUH:

VK-1.1. Ananusupyer 3a/1aqy, BRSNS STAIbI €€ pelleHs, IEHCTBHUS 10 PEeIISHHUIO 3aauH.

IIpoBepsiemsrii (pi€) pe3ynbTaT (bI) O0yIEeHHUS:

YMeeT: Ha OCHOBE aHAJIN3a 33J]a9M COCTABIISTh CXEMY €€ PEIICHUs, IPIMEHSS OTPeIeIeHUS M TEOPEMBI N3y TaeMBIX
paszienoB IeMEHTapHON MaTeMaTUKH, HEOOXOUMBIE JJIsl PEIISHUS TaHHOU 3a/1a4H.

VK-1.2. Haxoaur, KpuTHYECKH aHAIM3UPYET U BBIOWpaeT MH(OPMALINIO, HEOOXOAMMYIO JUIs pELLICHUsI IOCTABICHHOM
3a1a4H.

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

YMeeT: HaX0JUTh U BBIOMPATh TEOPHIO, HEOOXOIMMYIO ISl pELIeHHs JaHHO 3a71a4y JIeMEHTapHONH MaTeMaTHKH.

YK-1.3. PaccmarpuBaeTr pa3iauyHbIe BApUAHTHI PELICHUS 3a1a4H, OLIEHUBAET X NPEHMYIECTBA U PUCKH.

IIpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUeHUS:
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

VYMeer: BRIOMpATh PAlMOHAIBHBIA CIIOCOO WM METOJ PEHICHUS 3aJad JJICMCHTAPHON MAaTeMAaTHKH W3yYCHHBIX
pa3zeroB, OIEHUBAs €T0 MIPEUMYIIECTBO.

Tun (opma) 3amanus: 3a1a9u
Kontponsuas padora Nel
Bapuanr 1
Yacts 1
OTBeT K KaXIOMY U3 3alaHUi 9acTh | collepKUTCs Cpear NPUBEICHHBIX HIDKE BapruaHTOB 1-4. BoiGepure HyXHBIT
U 3aIUIIUTE ero.

1. HazoBure MHOXECTBO BceX 3HaueHHH C, IPU KOTOPBIX ypaBHEHHE (C - 3)x 2 _ (26 + 6)x -3=0

HUMEET OJUH KOPEHbB.
1)-9;0 2)0;9 3)-9;0;3 4)-9;-3;0

SR S AR |
(1-x) x°-1 x+1
1)15 2)-15 3)3 4) -3

3. prOCTI/ITe BBIpaKCHUEC 5 * 6\/@ - %/E * \/Z
1)4-6\/@ 2)506\/@—2 3)5-@—5{/5 4) 10

4, Haiinnte HanboblIee U3 YUCET:
3 1
3.2 - 47
1) (\/5) 2) 453) 2% g (3\’/5)

5. HazoBure npoMexyToK, COOEpP)KaINi BCe PEIICHH HEPaBEHCTBA

2. Pemmre ypaBHEHHE

3—x_5—2x S
18

0.

1) (~o;3,4) 2)(o;3,4] 3)[-3;17,5) 4) [0; +o0)
YacTts 2
OTBETOM Ha KaXI0€ 3aJaHHe TOM YacTH JOJDKHO OBITH HEKOTOPOE I€TI0€ YHCIIO HMIIM YHCIIO, 3alMCAHHOE B BHJIE
JECATUIHOMN APOOH. DTO UHUCIIO HAIO YKAKHTE B OTBETE.

6. Haiinute cymMy KopHeii ypaBHeHUsT V 6x—26 =x-3.
7.  Pemmre HepaBeHCTBO V 23—x >11—x.

8. Haiinute 3HaueHWe BEBIpAKCHUS ‘xl . yl —X2 . yz‘, rae (xl;yl)I/I (x2 ;y2) — pELIEHUE CHUCTEMBI
x% +3x—4y =20,
x?—2x+ y=-5

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

Yacts 3

3anuiuuTe MOJIHOE PEeUIeHUE 3alaHui 4acTu 3.

2.  Ilpu kakoM 3HaYeHWH Mapamerpa (! KOpeHb YpaBHEHHS ‘x‘ - Z‘X - a‘ + B‘x - 261‘ =0 paBen —2?
3. HaiinnTe Bce 3HaueHus napameTpa (I, IpH KOTOPHIX CyMMa KOpHEH ypaBHEHUS 2x+ax++x=0 paBHa

Kontponsnas padora Ne2
Bapmuanr 1
Yacts 1
OTBeT K Ka)XIOMY W3 33JaHUI 9acTH 1 CONEpKUTCS Cpeau MPUBEICHHBIX HIDKE BapraHTOB 1-4. Bribepure HyKHBIH
U 3aMUIINTE €Tr0.

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

1. Bemuuciure

5
2% +1°

2.  HaiiguTe MHOXeCTBO 3HaueHHH QyHKIUN ) =
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

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

1 logo 5
3. Haiinute 3HaYCHHE BBIPAXKCHHUS 22_|092 2 + (Ej .
1-1 2)2 3)5 4)1

4.  VYKaxHTe NPOMEXKYTOK, KOTOPOMY TPHHAIJICKHT HAaUOOIbIIEe IIeJloe OTPHIATENbHOE 3HAYCHHE X,
2
YIOBJICTBOPSIOLIEE HEPABSHCTBY |Ogl XS —=2Xx+1)<-2.

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

5j13ﬁ+5 ) (§j7&45

5. Ykaxwure MpOMEXyTOK, KOTOPOMY NPUHAJICIKUT KOPEHb YPAaBHEHUS (— 5

1) (-0050] 2) (0;2] 3) [3;4) 4) [4; +o0)
Yacts 2
OTBeTOM Ha KaX0e 3a[JaHhe TOM YacTH JODKHO OBITh HEKOTOPOE ILIEJI0C YHCIIO WIIM YUCIIO, 3alHCAaHHOE B BHUIE
JECSITUIHOM IpoOu. DTO YUCIIO YKAKUTE B OTBETE.
6. Pemmre ypaBHeHuUe:

) @j +33 =12,5) Ig(x—1) = 05Ig(1+15x).
7. Pemmre HepaBEHCTBO:

6x+10—x2
3 27
lg?x*> +3lgx>16)| — <=
a) Ig g )(4j 64

8. Haiiaute KOpEHb (vm CyMMy KOpHeH, eciu ux HECKOJIBKO) YpaBHEHHUsI
log, (x2 —3x— 20): log, (4 —x).
Yacts 3

3anuiuuTe MOJIHOE PEUIEHUE 3alaHui 4acTu 3.

o X X
9. Haiizute Bce 3HayeHus (I, MPH KOTOPHIX ypaBHEHHE 25" —a-5" —a+3 =0 uumeer xors 661 oxHO
pelieHue.

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

Kpurepuu ouenku:
Kaxnoe 3aganue yactu 1 onenuBaercs B 0,5 6anna; yactu 2 — 1 0air; yactu 3 — 2 Gajuia.
Kputepun onieHuBaHMA 337291 9acTH 3.

CopepxaHue KpUTepust bannst

[TonHOE BepHOE penieHne 2
BepHnoe pemenne, HO UIMEIOTCS HEOOJIBIINE HEJOUYETH, B LIEJIOM HE BIUSIONINE HA PEIICHHE 15
Hmeercst BepHas TMOCHeNOBAaTENbHOCTh BCEX IIAroB PEIISHHs, HO TIOJydeH HEBEPHBIH OTBET WH3-3a 1
BBIYHCIINTEIHHON OMINOKH

JlokazaHbl BCrIOMOTaTeNbHbIC yTBEPXKICHUS (TIOJYHYEeHBI BCIIOMOTATENIbHbIC BBHIYMCICHHUS), TIOMOTAIOIINE B 05
pELICHUH 33/1a41 '
Perenne He COOTBETCTBYET HH OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMabHbIN 6ayTbl 2

Kontponsnas padora Ne3
BapuanT Nel
1. Pemmuts ypaBHEHHE:

) (L+tg®x)1+sin2x)=1,
2) 3003x+53in5+1:0;

3) 4cosSX+2sinXx=-4:
4 sinl0x +cos10x = /2 sin15x.
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2.  Pemmrh HEpaBEHCTBO:

1) 4SiN2XCoS2X > /2
2) SIin3Xx > coS3X:;
3) tg5x>1.

tg2a +ctg38  tg2a
ctg2a +1938 1938

KpI/ITepI/II/I OLICHUBAHUA 3aJa4u.

3.  JlokaszaTh TOXIECTBO

Coiep:xaHue KpUTEPHsI Bamisl

ITonHOE BepHOE pelieHue 2
BepHoe perienue, HO UMEIOTCs HEOOIBININE HEJOYETHI, B IIEJIOM HE BIIHSIONINE HA PEIICHHUE 15
WmMeeTcss BepHas MOCIEAOBATCIBHOCTh BCEX IIIATOB PEIICHHs, HO TOJyY4eH HEBCPHBIA OTBET H3-3a 1
BEIYHCITUTENHHOM OMMOKH

JlokazaHbl BCIOMOTATENbHbIE yTBEPXKICHUS (TOMYYEeHBbI BCIIOMOTATENbHBIC BBHIYUCICHHS), IOMOTaOIINe B 05
peleHnH 3a1aqn !
PerieHre He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMasbHbIH OallIbl 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,
gem NB. Haitnure anuny xopzast AB u paguyc okpyxkuocTH, eciii ON = 13 (O — ueHTp OKpYKHOCTH).
2. Kaxpas u3 1ByX OKpYKHOCTEH, UMEIOLIMX PaAnyChl 25 1 26, MPOXOIUT Yepe3 KOHIbI 0Tpe3Ka nHoH 48. Yemy
MOXET OBITh PABHO PACCTOSIHUE MEKAY LEHTPAMH ATUX OKPYKHOCTEH?
3. KareTsl mpsMOyroibHOTO TPEYroibHUKA paBHbI 6 U 8. HaiiuTe: a) paauyc BIuCaHHOH OKPY)KHOCTH; 0) paauyc
ONMCAHHOH OKPY’KHOCTH; B) PaCCTOSIHUE OT LIEHTPa BIMCAHHON OKPYXKHOCTH A0 BEPIIMHBI MEHBIIETO yIJIa.
4. Oxono tpeyronpHuka ABC c yrmamu 50° m 66° ommcaHa OKpykHOCTh. Hailinute yriel TpeyrojbHHKa,
BEpPILIMHAMHU KOTOPOTO SBJISIOTCS TOUKU IIEPECCUCHNS KacaTeIbHBIX K OKPYKHOCTH B Toukax 4, B u C.
5. B paBHOOempeHHYIO Tpamemnuio ¢ 00KOBOW cTopoHOo#l 13 m BeicoTON 12 BmmcaHa okpyXHOCTh. Haiimure: a)
OCHOBaHHMS Tparenyy; 0) paauyc BINCAHHOW OKPYKHOCTH; B) IMaroHajb; ) paJlyc ONMCAHHON OKPY>KHOCTH.
Kpurepun onieHnBanus 3a1a49u.

CopepxaHue KpUTEpHsI bannst

[TonHOE BepHOE penieHne 2
BepHaoe pemenne, HO IMEIOTCS HEOOIIbIINE HEMOUYETHI, B IIEJIOM HE BIMSIONINE HA PEIICHNE 15
Hmeercst BepHas MOCIENOBAaTEIbHOCTh BCEX IIAroB PEINCHHs, HO TIOJydeH HEBEPHBIH OTBET WH3-3a 1
BBIYHCIINTEIHHON OMINOKH

JlokazaHbl BCrioMOTaTeNbHbIE yTBEPXKICHUS (TIOJYUYEHBI BCIIOMOTATENIbHbIE BBHIYMCIICHHUS), TIOMOTAONINE B 05
pelIeHun 3a1auu !
PemieHne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMabHbIN 6aJTbl 2

Kontponsnas pabora Ne5
Bapmuasnr 1
3amaua 1

B npsimom mapatenenumnene ABC DA1 Blcl Dl AB=1, BC = 7\/§ , ZABC =150°. UYepes quaroHais AC

U BEPIIUHY Bl IIPOBE/ICHA IIOCKOCTh, COCTABIIAIONIAA C IUIOCKOCTBIO OCHOBaHMA yron 60°. Haiimute miommans G0KOBOM

MTOBEPXHOCTH TTapauIeIIeTIHIeIa.
3agaua 2

B naxsonnom napanenenunese ABCDA B,C, D, 6oxosoe pe6po pasro 10, a miomas 60koBoi MOBEPXHOCTH —
420. Paccrosaue mexay pedpaMu AAi u DDl Ha 11 GoJpIie paccToIHUSA MEXIY pedpaMu AAl u BBl. Paccrosinue mexny

pebpamu BBl u DD1 pasHo 19. Haiinure yribl Mexxay cMe>KHBIMA OOKOBBIMH I'PaHSIMH.

3agaqa 3

B npaBunbHOM YeTHIPEXyroIbHON MHpaMuJie CTOPOHA OCHOBAHMS paBHA 4 CM, a pacCTOSHHE OT [IEHTPa OCHOBAHUS
0 OoxoBoro pebpa 2 cm. Haifmure: 1) yrom Mexmy CMEXHBIMH OOKOBBIMH TPaHSAMH; 2) IUIOCKHH YTrON TpH BEpIIUHE
MTUpaMUIbL.

KpI/ITepI/II/I OLICHHUBAHUA 3aJa4u.

Copepxanue KpUTepus Bbanst
ITonHOE BepHOE pelieHne 2
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BepHoe pernienue, HO UMEIOTCS HEOOJBIUE HEAOUETHI, B IIEJIOM HE BIHSIONINE HA PEIICHHE 15
WwMeeTcss BepHas IMOCIEAOBATCIBHOCTh BCEX IIIATOB PEIICHHs, HO TIOJyY4eH HEBEPHBIH OTBET W3-3a 1
BBIYHCIIMTENILHON OIIMOKHU

JlokazaHbl BCIIOMOTATEIbHBIC YTBEPXKACHUS (IIOTYYCHBI BCIIOMOTATEIbHBIC BBIYMCIICHHS), IOMOTAIOIINE B 05
pelIeHnH 3a1aun !
PerieHre He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMasbHbIH OallIbl 2

Tum (popma) 3amanust: pedepar

Tewmsl pedepaTon

Pazpen «Ilnanumerpusi»
PaBHOBeNMKHME M PaBHOCOCTABIICHHBIE MHOTOYTOJIEHUKH.
3ana4ym Ha pazpeszaHue, pasOueHue.
I'eomeTpuueckne HepaBEeHCTBA.
OCHOBHBIE TEOMETPUYECKUE MECTA TOYEK Ha IIIOCKOCTH.
MerToJ1 reoOMeTpUYECKUX MECT TOUYEK INIOCKOCTH IIPU PEIICHNH 3a71ad.
Bekropsl npu pemeHny 3aa4 Ha JI0Ka3aTelIbCTRO.
[MapanmensHBIM IEpEHOC TIPH pemIeHnH 3a1a4 (0e3 3a1a4 Ha IIOCTPOCHHE).
HenTpansHas ciMMETpHS TIPH PELICHUH 3a1a4 (0e3 3a/1a9 Ha TOCTPOSHHE).
OceBast cHMMETpHSI ITPU pemIeHNH 3a1ad (0e3 3a/1a4 Ha TOCTPOCHHE).
0. TloBopot mpu perieHnH 3a1a4 (0e3 3a7a4 Ha TOCTPOCHHUE).
1. TomoTterHs npu peLIeHNH 3a1a4.
12. TlomoOue mpwu pelIeHU  3a1ad.
13. Teopemsl UeBbl 1 MeHenas Ipu peIICHUH 3a7ad.
14. Teopewma [Tudaropa. Pazianunbie criocoObl 10Ka3aTeIbCTBA.
15. Teomerpuueckue COpU3MBL.
16. Merton KOOpAMHAT Ha TUIOCKOCTH IPU PELICHUH 33/1a4.
17. O BHEBNHCAHHBIX OKPYXHOCTSIX.
18. TIlpaBuibHBIE MHOTOYTOJIBHUKH U MX CBOWCTBA.
19. TeopeMbl KOCHHYCOB.
20. KomOuHammm oKpy>KHOCTEH.
21. TeomeTpHuecKHe MOCTPOCHHS OJHUM LUPKYJIEM.
22. CaolicTBa BIMCAHHOTO YETHIPEXYTOJIFHAKA CO B3aMMHO MEPIICHINKYIIAPHBIMU THArOHAJIIMH.
23. 3ameuarenbHbBIC TOUYKH B TPEYTOJIbHUKE.
24. BexTopsl IPH PELICHHUH 32/1a4 Ha BBIYHCIICHHE.
25. TlpumeHenwue npeoOpa30BaHMil K PEIICHUIO 3a/1a4 Ha TIOCTPOCHHUE (IIOBOPOT).
26. TlpumMeHeHue npeoOpa3oBaHMil K PELICHHUIO 3aJ1a4 Ha MOCTPOCHUE (OCeBasi CHMMETPHSI).
27. TlpumeHeHue NpeoOPa30BaHUM K PEUICHUIO 33/[a4 Ha OCTPOCHUE (LIEHTPAIbHAS CHMMETPHS).
28. TlpumMeHenwue MpeoOpa30BaHUil K PEIICHUIO 3a/1a4 Ha TOCTPOCHHUE (MapalieIbHbIN MIEPEHOC).
29. 3amauu ¢ NpaKTHYECKUM cojiepkaHueM 1o TeMe «TpeyrojabHuK.
30. 3amaum c NPaKTHYECKUM COJECP)KAHUEM IO TeMe «HeThIpexXyrolbHUKY.
31. 3amaum c NpaKTHYECKUM coJep kaHueM 1o TeMe «OKpYKHOCTB.
32. 3apmaum Ha BOCCTAHOBJIICHHE (QUTYP.
33. UuBepcus u ee MprMEHEHHE.
34. 3apnaun, He pa3penINMBbIE CPEICTBAMH F€OMETPUUECKON alreOpsl (TpUCEKINs yIila, KBapaTypa Kpyra, yIBOCHHE

RBHooNookwNPE

Ky0a).

35. TlomynpaBuibHBIC U 3B€314aThIe MHOTOYTOJIbHUKH.

Paznen «Crepeomerpus»

['eomeTpHryeckne MecTa TOYEK B IPOCTPAHCTBE.
['eoMeTpHryeckne MecTa MpsIMbIX B IPOCTPAHCTBE.
BekTopbl pu pelieHnd CTEPeOMETPUIECKHX 3a/1ay.
MeToa KOOpAWHAT MIPH PEIICHAN CTEPEOMETPHUYSCKUX 3a1a4.
Teopembl CHHYCOB U KOCHHYCOB JUISl TPEXTPAHHBIX YIJIOB.
[IpaBuiabHBIC MHOTOTPAHHHKH.
[NomynpaBuiabHEIE MHOTOTPAaHHUKH.
3Be3uaTble MHOTOI'PaHHUKH.
Terpasp u onMcaHHBIl BOKPYT HETO MapasulesIeHIIe .
0. OproueHTpUYECKUI TeTpadap.
11. TIpAMOYTONBHBIHA TETPASIP.
12. PaBHOrpaHHBIN TETPadap.
13. CrepeoMerpryeckre 3a1a4uu, CBI3aHHBIC C IPSIMOYTOJIBHBIM TETPAdIPOM.
14. PaBHOCOCTaBJICHHbIE MHOTOTPaHHUKH.
15. TIpeoOpa3oBaHus MPOCTPAHCTRA.

HBHoeo~NogokwnPR
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16. FeOMeTpI/I‘IeCKI/IC HEPABCHCTBA B CTCPCOMETPHUUCCKHUX 3aJa4Yax.

17. Teopema o Tpex CHHYCaX.

18. BeKTOpHO-KOOPIMHATHBIE CIIOCOOBI BEIYUCIEHHS YIJIOB B IIPOCTPAHCTBE.
19. BeKTOpHO-KOOPIMHATHBIE CIIOCOOBI PEIICHNUS 3a/1a4 HA IOCTPOCHHE.
20. O6o6menus Teopems! [Ingaropa amst mpocTpaHcTBa.

Kputepun onennBanus pedepara.

Kpurepun

TToxazaTenn

CrerneHb paCKpPhITUS CYIITHOCTH MPOOIEMBI
0 — 20 6amioB

— COOTBETCTBHE IUIaHA TeMe pedepara;

— COOTBETCTBHUE COJCPIKaHMS TEME U IUIaHy pedepara;

— TMOJHOTa M TINIyOWHa PAacCKPBITHS OCHOBHBIX IOHSTHH
poOIIeMBI;

— 00OCHOBaHHOCTh CIIOCOOOB M METOJOB pPadOTHl C
MaTepuaioM;

— yMeHHe paboTaTh C IUTEPaTypOi, CHCTEMaTH3UPOBATh U
CTPYKTYPHpPOBaTh MaTepHa;

— ymeHHe 0000MIaTh, COMOCTABIATH PA3IMYHBIE TOYKH
3pEHHUS M0 PACCMATPUBAEMOMY BOIIPOCY, apIyMEHTHPOBATh
OCHOBHBIC MTOJI0KEHHS ¥ BEIBOJIBL

OGOCHOBaHHOCTD BHIOOPA HCTOUYHHKOB
0 — 10 6amioB

— Kpyr, TOJNHOTa  WCIIOJNB30BAHUS  JINTEPATypPHBIX
HCTOYHHKOB I10 TIpoOIIeMe;
— TpHUBJICYCHHWE HOBEHmMX paboT mo  mpobiieMe
(KkypHaJpHBIE  NyOJIMKanMM, MaTepHaibl  COOPHHKOB
HAyYHBIX TPYJIOB U T.1.).

CoGutonenue TpeboBaHM K 0(OPMIICHHIO
0 — 5 6aymoB

— mpaBwIbHOE O(OPMIIEHHE CCBUIOK HAa HCIONB3YEMYIO
JUTEPATypy;

— TPaMOTHOCTH U KYJIbTYpa U3JI0KECHUS;

— BIaJCHHUE TEPMHUHOJIOTHEH M TNOHATHHHBIM anmnapaTtoM
TIPOOIIEMET;

— coOmozaeHune TpeboBaHnil K 00beMy pedepara;

— KyJbTypa oopMIICHHS: BbIICICHHE a03aLeB.

I'pamoTHOCTB
0 — 5 6amoB

— otcyrcTBHe opdorpadpuuecKkux W CHHTaKCHYECKHX
OIMOOK, CTHIIMCTHYECKHUX MOTPEITHOCTEH;

— OTCYTCTBHE OIEYaTOK, COKpAaIlleHUH CIOB, KpoOMeE
OOIIETIPUHATHIX;

— JUTEpaTypHBIH CTHIIb.
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