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DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMC}KyTO'-{HOﬁ aTTeCcTalu

[MosicunTenbHas 3anucka

®Donn oneHoYHBIX cpenacTtB (mamee — @OC) mus MPOMEKYTOUHOH aTTECTAMK IO AUCIHILINHE «DJIeMEeHTapHas
MaTeMaTHKa» pa3pabOTaH B COOTBETCTBUH C (DeAEpajbHBIM TOCYNApCTBEHHBIM OOpa30BAaTENbHBIM CTAaHIAPTOM BBICILIETO
obOpazoBanusi — OakamaBpuar 1mo HampabieHUIo moarotoBku 44.03.05 IMemarormyeckoe obpasoBaHue (C ABYMsS MPOPHIIMHU
MIOJITOTOBKH), YTBEPKICHHOTO Iprka3zoM MuHHCcTepcTBa 00pa3oBanms 1 Hayku Poccuiickoit @enepanuu ot 22 despamns 2018
r. Ne 125, ocHOBHOM npodeccnoHanbHOM 00pa3oBaTebHON MporpaMmoii «Marematukay i « DU3uKay ¢ yaeToM TpeOoBaHHH
npogeccuoHanbHOTO cTaHmapTa «llemaror (memarormdeckas IESTENBHOCTh B cepe TOMIKOIHHOTO, HaYaJbHOTO OOIIEro,
OCHOBHOTO 00111€ero, cpeanero obmero oo0pazoBanus) (BOCIUTATENb, YUUTEIb)», YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA
TpyZa ¥ counanbsHoit 3ammtsl Poccuiickoii @enepannnt ot 18 okTsi6ps 2013 r. Ne 544n. (3apeructpupoBan MUHUCTEPCTBOM
tocturmu  Poccuiickoit Denepanuu 6 nexadbps 2013 r., peructpanuonnsiii Ne 30550), ¢ M3MCHEHUSMH, BHECCHHBIMU
npuKazaMu MUHHCTEpPCTBa Tpyla M couuanbHoil 3amuThl Poccuiickoit ®epepanym ot 25 nmexabps 2014 r. Ne 11151
(3apeructpupoBaH MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
ot 5 asrycra 2016 r. Ne 4221 (3apeructpupoBad MuHucTepcTBoM focturu Poccutickoit @eneparun 23 asrycra 2016 T,
peructpanuoHHbIi Ne 43326).

Hemp ®OC a1 mpoMeKyTOYHON aTTECTAIINH — YCTAHOBJICHHE YPOBHA CHOPMHUPOBAHHOCTH 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 TOTIOTHUTENBHBIM CIIPAaBOYHBIM MaTepraliaM: He TpeOyeTcs.

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

Iposepsiemast (bie) KoMmeTeHIus (U) (us Oror Bo):

VYK-1. CnocobeH OoCymecTBIATh MOWCK, KPUTHUSCKUM aHANNU3 W CHHTE3 MH()OpMAINH, MPUMEHSATh CHUCTEMHBIN
TIOJIXO ISl PEILICHNUS ITOCTABJICHHBIX 3a1a4.

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMITETCHIIUH:

VK-1.1. Ananusupyer 3aaady, BBIACIASA 3Tl €€ PELICHNUs, 1eHCTBUS IO PEIISHUIO 3a1aUH.

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

‘YMeeT: Ha OCHOBE aHAJIN3a 33J]a4l COCTABIIATh CXEMY €€ PeIIeHUs], IPUMEHSS ONIpeIesIeHUs] M TeOPEMBI H3y4aeMbIX
pas3iesioB dIIeMEHTAPHOW MaTeMaTHKH, HEOOXOJMMBIE JUIs PEIlIeHHs TaHHOW 3aJ[a4H.

Tun (hopma) 3ananHust: TEOPETHIECKUE BOIPOCH

Bomnpocsl, pekoMeHI0BaHHbBIE K 3a4ETY

1. PaznoxeHne MHOTOWICHOB Ha MHOXHTENH. TOXIECTBEHHBIC NPEOOPa3OBaHUS PAlMOHAIBHBIX BBIPAXKCHHUH.
ToxnecTBeHHBIE NPeOOpa30BaHMs HPPALMOHAIBHBIX BBIpAXKEHUH. TOXIECTBEHHBIE MPEOoOpa30BaHUS MOKA3aTEIbHBIX H
J0rapu(MHUYECKUX BBIPAKECHHUH.

2. Jloxa3zaTenbCTBO HEPAaBEHCTB. J0Ka3aTeIbCTBO HEPABEHCTB C MOMOIIBIO onpeneseHnsi. CHHTETHYECKUH METOx
JIOKa3aTeabCTBA HEPaBEeHCTB. JloKa3aTelbcTBO HEPABEHCTB METOAOM OT IPOTHBHOTO. Jl0Ka3aTenbCcTBO HEPABEHCTB METOIOM
MaTeMaTHueckKod HHAYKIH. CpaBHEHHUS 3HAYCHUH YHCIIOBBIX BBIPAKCHUH.

3. PaBHOCWIBHOCTH ypaBHCHHI. ParioHanbHbIe YpaBHEHUs. Y paBHEHUS, COACPIKAIINE IEPEMEHHYIO 0] 3HAKOM
Moxyisi. CHCTEMBI palliOHAIBHBIX YPaBHEHHH.

4.  OcHoBHble TOHATUSA. OCHOBHBIE METOJABI pEIICHUS CUCTeM YypaBHeHHWH. OJIHOPOJIHBIE CHUCTEMBI.
CHUMMeTpHYeCKHe CUCTEMBI. 3a1aul Ha COCTaBICHUE YPaBHEHUH M CUCTEM ypaBHEHUH

5. 3apmauu Ha YHCIIOBBIC 3aBUCUMOCTH. 3a/1a4M Ha IPOTPECCUH. 3a/1a4H Ha COBMECTHYIO pa0boTy. 3a/1auy Ha CIIJIaBBI
U cMecH. 3aJauM Ha JIBIDKCHHE.

6. HppanuoHanbHbIe ypaBHEHHUS U CUCTEMbl YpaBHEHHH.

7. PemeHue MppanMOHAIBHBIX YpaBHEHHH METOJOM BO3BEACHHS OOEMX YacTeld ypaBHEHUsS B OJHY U Ty XKe
CTereHb. MeTo/1 BBe/ICHNSI HOBBIX IEpeMEHHBIX. VICKyCCTBEHHBIE IPHEMBI PEIICHHST UPPALIMOHANBHBIX ypaBHEHUH. CHCTEMBI
UPPALMOHATIBHBIX YPaBHEHHH.

8. Tloka3zarenbHble ypaBHEHHUS.

9. JlorapudmMuyeckue ypaBHEHHUS.

10. Perrenue ypaBHCHHU BHIA |Oga f(X): |Oga g(X) U ypaBHEHUH, CBOASAIIMXCS K ATOMY BUIy. PereHue
YpaBHEHHI BuIa |Og a(x) f (X)= |Og a(x)g(x) U YpaBHCHH, CBOMIAIIMXCS K 3TOMY BUay. PasHble Jorapudmuyeckue

YpaBHEHUSL.

11. CucreMsl MoKa3aTeIbHBIX U JIOTapU(DMUICCKUX YPAaBHCHUH.

12. PamuoHanbHBIC HEPABEHCTBA.

13. OcHoBHble mOHATHA. PamuoHanbHBIe HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH HEpPaBEHCTB C OJHOU
nepeMeHHO#. HepaBeHCTBa, copeprkamiye IepeMEeHHYIO TOJT 3HAKOM MOJYJIs. 3aJadu Ha COCTaBJICHHE HEPAaBEHCTB.

14. HppaunoHanabpHbIE HEPABEHCTBA.

15. Tloka3zaTenbHbIe HEPABEHCTBA.

Crpannna 2 u3 8



DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMC}KyTO'-{HOﬁ aTTeCcTalu

16. Jlorapupmuyeckne HEpaBEeHCTBA.

17. VYpaBHeHUs, CHCTEMbl YPaBHCHHI W HEPABEHCTBA C TTapaMEeTPaMH.

18. ToskmecTBeHHbIE MPEOOpa3OBaHMsI TPUTOHOMETPUYECKUX BbIpaKeHHH. TOXIECTBEHHbIE MpeoOpa3oBaHuUs
BBIPKCHU, COIepKALIMX 00paTHbIE TPUTOHOMETPHUYECKHE (PYHKIIUH.

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

Bomnpocsl, pekoMeHI0BaHHBIE K DK3aMEHY
IIpssMOYronbpHbIN TPEYTOJIBHUK.
PaBHOOEApEHHBII TPEYTONBHUK.
IIpou3BOIIBHEIN TPEYTOJbHUK.
[Mapamenorpamm.
Tpaneuus.
OKpYKHOCTB.
BricanHbIe U OMCaHHBIE TPEYTONBHUKH.
[Ipoun3BonpHOE PACHONOKEHHE OKPYKHOCTH M TPEYTOJILHHKA.
OKpy’>KHOCTb ¥ 9ETHIPEXyTOJIbHUK.
0. Ilmomanp TpeyroabHUKA.
1. Ilnomianap 4eTHIPEXyroJbHUKA.
12. IInomaap MHOTOYTOJbHHKA.
13. TIlnomanu KOMOMHHPOBAHHBIX QUTYD.
14. VYron MeXIy CKpeUIMBAIOIIUMUCS MPSIMBIMH.
15. PaccrosiHME OT TOYKH 10 IPSIMOH, INIOCKOCTH, PACCTOSIHUE MEXKTY CYPEIINBAIOIMMUCS MTPSIMBIMH.
16. VYrous npsiMoii C IIIOCKOCTBIO.
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 nupamuaa. Cdepa u Kpyriibie Tena.
24. KombOuHauuu ¢uryp BpauieHus. Pa3Hpie KOMOMHAIIMY ¢ MHOTOTPAaHHUKAMHU ¥ KPYTJIBIMH TE€JIaMHU.

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 BHIBOABL, CBOOOTHOE BIAJAECHHE MOHOJOTHIECKOH PEUbI0, IOTHYHOCTh M MOCJIEI0BATEILHOCTD
OTBETA.

10 6amnoB — oTBeT, OOHAPYKUBAIOIINN 3HAHUS OTIPENEIICHUH, TeopeM, (GOpMyIl U3ydaeMOi MpeIMeTHOH 001acTH,
OTJIIMYaeTCs TIyOMHOH M TONHOTOW PAcKpBITHA TEMBI; BJIaJCHHE TEPMHHOJOTMYECKHM allllapaToM; YMEHHE OOBSCHSITH
CYIIHOCTH POLIECCOB, JIeNIaTh BHIBOABI M 0000IIEHNS, 1aBaTh ApryMEHTHPOBAaHHbIE OTBETHI, IPUBOAUTEL MPUMEPHI; CBOOOIHOE
BJIaJICHIE MOHOJIOTHYECKOH PEeYbI0, JOTHYHOCTH U TOCIEI0BATEIFHOCTh OTBETA, HO B OTBETE JOMYIICHbI HETOUHOCTH.

5 OajuloB — OTBET, CBHICTEILCTBYIOIIMH B OCHOBHOM O 3HAHUM OINpPEACNICHUH, TeopeM, (GOpMyn n3ydaeMou
MIPEeMETHOW 00JacTH, OTIMYAIOIIUIICS HEJOCTATOYHOW TIIIyOMHONW M TMOJHOTONH PACKPBITHS TEMbl, 3HAHHEM OCHOBHBIX
BONPOCOB TeopHHu; ciabo CGHOPMUPOBAHHBIMU HABBIKAMU aHaliM3a IPOIECCOB, HEJIOCTATOYHBIM YMEHHEM JiaBaTh
apryMeHTHPOBAaHHBIE OTBETHl M MPUBOIUTH IMPHUMEPHI; HEJOCTATOUYHO CBOOOJHBIM BIAJCHHEM MOHOJIOTHYECKOH PEYblo,
JIOTUYHOCTBIO U MOCJIE0BATEIBHOCTBIO OTBETA; JOIyCKAETCs HECKOJIBKO OMIMOOK B COJEPKaHUU OTBETA.

0 OayuoB — OlEHWBAETCS OTBET, OOHAPY)KMBAIOUIMHA HE3HAHWE ONpeNeNICHUH, TeopeM, (OpMya H3ydaeMoi
IpeAMETHOW 00JIacTH, OTIMYAIOIIMICSA HErJyOOKMM pacKphITHEM TEMBI; HE3HAaHHEM OCHOBHBIX BOIIPOCOB TEOpPHUH,
Hec(hOpMHUPOBaHHBIMH HaBbIKAMHU aHAJIM3a MPOLIECCOB; HEYMEHHEM JIaBaTh ApTyMEHTHPOBAHHbIE OTBETHI, CIIA0BIM BIIa/ICHHEM
MOHOJIOTHYECKOH Pedbl0, OTCYTCTBHEM JIOTUIHOCTH 1 MOCIIEA0BATEIILHOCTH; TOMYCKAIOTCS CEphe3HbIE OIMOKH B COAEPKaHUHT
OTBETA.

[IpoBepsieMbIif HHANKATOP JOCTIKEHHUS KOMIIETECHITHH:

VYK-1.1. Amanmsupyer 3agaqy, BBIACISA STkl €€ PEIIeHuUs, ISHCTBUS 110 PELICHUIO 3a1a4H.

IIpoBepsiemsrii (pi€) pe3ynbTaT (bI) O0yIEeHHUS:

YMeeT: Ha OCHOBE aHAJIN3a 33aJ]a9M COCTABIIATh CXEMY €€ PeIIeHUs, TPUMEHSS ONPEIeIEHUs 1 TEOPEMBI H3ydaeMbIX
pa3aesnoB IEeMEHTApHON MaTeMaTHKH, HEOOXOIUMBIE /ISl PeIeHHs JAHHOW 3aJaqH.

VK-1.2. Haxoaur, KpUTHYECKH aHAIM3UPYET U BBIONpaeT MHQOPMAIUIO, HEOOXO0JUMYIO JUIsl peIIeHHUs] IOCTaBJIEHHOH
3a1a4H.

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

YMeeT: HaX0UTh U BBIOMPATh TEOPHIO, HEOOXOANMYIO JUTS PEIICHHs JaHHOH 3a1a4M 3JIeMEHTapHONH MaTeMaTHKH.

YK-1.3. PaccmarpuBaeT paziauyHbIe BapUaHThI PEILICHUS 3ajaul, OLICHUBAET UX MIPEUMYIIECTBA U PUCKH.

IIpoBepsiemslii (bIe) pe3ynbTaT (bI) 00yUeHUS:
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VYMeer: BRIOMpATh pAlMOHANBHBIA CIIOCOO WM METOJ DPELICHUsS 3aay JJICMCHTApHOW MaTEMAaTHKH H3yYCHHBIX
pa3zeroB, OIEHUBAs €T0 MIPEUMYIIECTBO.

Tun (opma) 3amanus: 3aga9u
Kontponsuas padora Nel
Bapuanr 1
Yacts 1
OTBeT K KaXKJIOMY W3 33JaHUH 4acTH 1 CONEPKUTCS Cpe MPUBEICHHBIX HIKE BapraHTOB 1-4. BeiOepuTe HYXHBIH
U 3allULINTE €ro.
y 2 —
1. Ha3oBuTe MHOXECTBO BCeX 3HaueHWA C, MPH KOTOPHIX ypPaBHECHHUE (C - 3)X - (26‘ + 6)X -3=0

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

S S WSS} )
(1-x)° x°-1 x+1
1)15 2)-15 3)3 4) -3

3. Ympocrture BhIpakeHHE 56\/@—5;/5\/5
1)4-§/3_2 2)5-?/3_2—2 3)5-6\/3_2—i/§ 4) 10

4. Haiinure HanOOJIbILIEE U3 YUCEN:
3 1
3,2 - - ,
1) (\/E) 2) 453) 23 4 (:%’/5)47

5. HazoBure npoMexyToK, COOEp)KaINi BCe PEIICHN HEPaBEHCTBA

2.  Pemwre ypaBHeHHE

3—x_5—2x S
18

0.

1) (—o0; 3,4) 2) (0;3,4]  3)[-3;17,5) 4) [0; +o0)
Yacts 2
OTBETOM Ha Ka)JI0€ 3aJaHKE 3TOW YacCTH JODKHO OBITh HEKOTOPOE IIEJIOC YKCIIO WM YKCIIO, 3alMCaHHOE B BHUIC
JECSITUIHON poOu. DTO YUCIIO HAIO YKAXKHUTE B OTBETE.

6. Haiinute cymmy KOpHEH ypaBHEHHUS / 6x—26 =x—3.
7.  Pemmre HepaBeHCTBO V 23—x>11—x.

8. Haiinute 3HaueHMe BBIpAXKCHHUS ‘xl V=X yz‘, rae (xl;yl)I/I (x2 ,y2) — PpEILIEHHE CHUCTEMBI
x2 +3x—4y =20,
x2—2x+ y=-5

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

Yacte 3

3anuiuuTe MOJIHOE PEelIeHUE 3a1aHui 4acTu 3.

2. Ilpu kakoM 3HaYeHWH Napamerpa (I KOpeHb ypaBHEHHUS |x| - 2|x - a| + 3|x - 2a| =0 paBeH —2?
3. Haiinnte Bce 3HaueHus nmapamerpa ( , IpH KOTOPHIX CyMMa KOpHEH ypaBHEHUS 2x +ax + VX = 0 paBHa

KontponsHas padora Ne2
Bapuanr 1
Yacrs 1
OTBeT K Ka)XIOMY U3 3alaHUi 9acTh | collepKUTCs Cpean NPUBEICHHBIX HIDKE BapHaHTOB |-4. BeiGepure HyXHBIH
U 3aMUIINTE €Tr0.

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

1. Bemuuciure

5
2° +1

2. Haiinnte MHOXECTBO 3HaueHHH QyHKIMK ) =
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1
1) (G5  2)(-50) 3)(0;5) 4) [0;5]

1 logy 5
3. HaiinuTe 3HaueHNE BRIpAKCHUS 22_|092 2 + (—j .

-1 2)2 3)5 4)1
4. VKaxXHUTe TPOMEXYTOK, KOTOPOMY IIPHHA/UICKUT HaAHOOJbIIEEe IEI0€ OTPHLATEIHHOE 3HAYCHUE X,

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

3
D2 (-2 LA 4@+

5)13J§+5 ) (EJNE%

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

1) (-0;0] 2) (0; 2] 3)[3;4) 4) [4; +o0)
YacTs 2
OTBeTOM Ha KaXI0€ 33aJaHue ITOH YacTH JOJDKHO OBITh HEKOTOPOE LEJIOE YMCIO WIIM YHUCIIO, 3allUCaHHOE B BUJIE
JIECATHYHOM IpOOH. DTO YHCIIO YKAXKUTE B OTBETE.
6. Pemmre ypaBHeHuUe:

) @) +3" =12,6) Ig(x—1) = 05lg(1+15x).

7. Pemmre HepaBeHCTBO:
6x+10-x2

< a .
8. Haiingure KOPEHb (nmm CyMMy KOpPHEH, eciu X HECKOJIBKO) YPaBHEHUS

log, (x? —3x—20)=log,,(4—x).

a) 1g? x* +3lg x>1; ) 1

Yacts 3
3anuiuTe MOJHOE pelleHue 3aJaHui 4acTH 3.

o X X
9. Haiiante Bce 3HaueHust (I, NPU KOTOPBHIX ypaBHEHHE 25" —a-5" —a+3=0 umeer xors 681 0aHO
pereHue.

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

Kpurepun oneHku:
Kaxnoe 3aganue yactu 1 onenuBaercs B 0,5 6anna; yactu 2 — 1 0air; yactu 3 — 2 Gajia.
Kputepun onieHuBaHMS 3329 4acTy 3.

CopepxaHue KpUTepust banst

[TonHOE BepHOE penieHune 2
BepHnoe pemenne, HO IMEIOTCs HEOOJIbIINE HEOYETHI, B 1IEJIOM HE BIMSIONINE HA PEIICHNE 15
Hmeercst BepHas TMOCHENOBAaTENbHOCTh BCEX IIAroB PEIISHHs, HO TIOJy4eH HEBEPHBIH OTBET WH3-3a 1
BBIYHCIINTEIHHON OMINOKH

JlokazaHbl BCriOMOTaTeNbHbIE yTBEPXKJICHHUS (TIOJMydEeHBI BCIIOMOTATENIbHBIE BBIYMCICHHMS), TIOMOTAIONINE B 05
pELICHUH 33/1a41 '
Perenne He COOTBETCTBYET HH OJJHOMY M3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMabHBIH OaInTbl 2

Kontponsnas padora Ne3
BapuanT Nel
1. Pemuts ypaBHEHHE:

) (1+tg?x)1+sin2x)=1.
2) 3005x+53ing+1: 0.

3) 4cosx+2sinx=-4:
) sin10x+cos10x = /2 sin15x.
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2.  Pemmrh HEpaBEHCTBO:

1) 4sin2xcos2X >+/2;
2) Sin3X > Ccos3X;

3) tg5x>1.

tg2a +ctg38  tg2a
ctg2a +1933 1938

Kputepun oneHuBaHus 3a1a4qu.

3.  JlokaszaThb TOXIECTBO

CoJiepkaHue KpUTepHs baist

[TomHOE BepHOE perieHne 2
BepHoe pemienne, HO IMEIOTCS HEOOIBITNE HEAOYETH, B IEJIOM HE BIHAIONINE HA PEIICHHE 1,5
Wmeercst BepHasi MOCIEIOBATEIbHOCTh BCEX IIArOB PEIICHHs, HO TIOJy4eH HEBEPHBIA OTBET WH3-3a 1
BEIYHCITUTENHHOM OMMOKH

JlokazaHbl BCIIOMOTATENNbHBIE yTBEPXKIeHUs (TIONYYEeHBbI BCIIOMOTATENILHBIC BBHIYMCICHHUS), IOMOTAIOIIME B 05
peleHnH 3a1aun !
PerieHre He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIE 0
MaxkcuMasbHbIH OallIbl 2

Kontponsras padora Ned
Bapmuanr 1

1. [Ise xopabl AB u CD oxpysxxHocTu nepecekatorcst B Touke N tak, uro DN = 16,5, NC = 14, a AN na 10 Gounbiue,
gem NB. Haitnure anuny xopast AB u paguyc okpyxkuocTH, eciii ON = 13 (O — ueHTp OKpYKHOCTH).

2. Kaxpas u3 IByX OKpYKHOCTEH, UMEIOIINX PaJANYChl 25 1 26, POXOAUT Yepe3 KOHIIBI 0Tpe3Ka JuinHoH 48. Uemy
MOXET OBITh PABHO PACCTOSIHUE MEXK/IY LEHTPAMH 3TUX OKPYKHOCTEH?

3. KareTsl mpsMOyroibHOTO TPEYroibHUKA paBHbI 6 U 8. HaiimuTe: a) paauyc BIUCaHHOH OKPY)KHOCTH; 0) paanyc
OTIMCAHHOH OKPYKHOCTH; B) paCCTOSHHE OT LICHTPA BIIMCAHHON OKPY>KHOCTH /10 BEPIIMHBI MEHBIIIETO YIJIa.

4. Oxono tpeyrompHuka ABC ¢ yrmamu 50° m 66° ommcaHa OKpYXKHOCTh. HaiimuTe yrimbel TpeyroipHHKA,
BEpPILINHAMHU KOTOPOTO SBJISIOTCS TOUKU IIEPECCUCHNS KacaTeIbHBIX K OKPYKHOCTH B Toukax 4, B u C.

5. B paBHOOempeHHYyIO Tpamernuio ¢ O00KoBoW cTopoHO# 13 m BeIcoTO# 12 BmmcaHa OKpykHOCTh. Haifmure: a)
OCHOBaHHMS Tparemuy; 0) paguyc BONCAHHOW OKPYKHOCTH; B) THaroHajb; ) paJiycC ONMCAHHON OKPY>KHOCTH.

Kpurepun onieHnBanus 3a1a49u.

CopnepxaHue KpUTEpHsL bannst

[TonHOE BepHOE penieHne 2
BepHroe pemenne, HO IMEIOTCS HEOOJIbIINE HENOUYETH, B [IEJIOM HE BIUSIONINE Ha PEIICHHE 15
Hmeercst BepHas IOCIENOBAaTEIBHOCTh BCEX IIAroB PEINCHHs, HO TIOJydeH HEBEPHBIH OTBET WH3-3a 1
BBIYUCIIUTEIHHON OMNMOKHI

JlokaszaHbel BCcioMoOraTeidbHbIE YTBEPXKACHUS (IOIy4eHBI BCIIOMOTATEIbHbIE BBIYHCICHHUS), TOMOTAIOIINE B 05
pelIeHun 3a1auu !
Pemtenne He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHEB, IEPEUHCICHHBIX BBIIIE 0
MaxkcuMabHbIN 6aJTbl 2

Kontponsnas pabora Ne5
Bapmuanr 1
3amaua 1

B npsmom napaenernmnene ABCDAB,C,D;, AB=1, BC = 743 , ZABC =150°. Yepes nuaronans AC

U BEPIIUHY B1 IIPOBE/IEHA IIOCKOCTh, COCTABIIAIONIAS C IUIOCKOCTBIO OCHOBaHMA yron 60°. Haiinute muromans OG0oxoBoit
MOBEPXHOCTH MapauleNIenuIIe/1a.
3agaua 2

B maxsonsom napanrenermmene ABC DA1 Blcl D1 6okoBoe pedbpo pasHo 10, a momans OOKOBOI MOBEPXHOCTH —
420. PaccrosiHre Mex1y pedpamu AA1 u DD1 Ha 11 OosbIle paccTOSTHUS MEeXTy peOpamu AA1 u BBl. PaccrosiHue mexny

pebpamu BB1 u DDl paBHo 19. HaliauTe yriiel Mex1y CMEXHBIMHA OOKOBBIMH I'PaHSIMH.
3anaua 3
B npaBunbHON 4eTHIPEXYroNbHOM NUpaMuie CTOPOHA OCHOBAHMS paBHA 4 CM, a pacCTOSHHE OT LIEHTpa OCHOBAHUS

0 6okoBoro pedpa 2 cm. Haiigure: 1) yrom mMexay cMeXHBIMH OOKOBBIMH TI'paHSMH; 2) IUIOCKHHA yroy IpH BepIINHE
MTUPAMHUJIBL.

Kpurepuu onieHnBanus 3a1a4u.

CojepxaHue KpUTEpHs EN S
ITonHOE BepHOE penieHne 2
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BepHoe pernienue, HO UMEIOTCS HEOOJBIUE HEAOUETHI, B IIEJIOM HE BIHSIONINE HA PEIICHHE 15
WwMeeTcss BepHas TMOCIEAOBATCIBHOCTh BCEX IIArOB PEIICHHS, HO TIOJYYeH HEBEPHBIA OTBET H3-3a 1
BBIYHCIIMTENILHON OIIMOKHU

JlokazaHbl BCIIOMOTATEIbHBIC YTBEPXKACHUS (IIOTYYCHBI BCIIOMOTATEIbHBIC BBIYMCIICHHS), IOMOTAIOIINE B 05
pelIeHnH 3a1aun !
PerieHre He COOTBETCTBYET HH OJJHOMY M3 KPUTEPHEB, IEPEUUCICHHBIX BBIIIE 0
MaxkcuMasbHbIH OallIbl 2

Tum (popma) 3amanust: pedepat

Tewmsl pedepaTon

Pazpen «Ilnanumerpusi»
PaBHOBeNMKHME M PaBHOCOCTABIICHHBIE MHOTOYTOJIEHUKH.
3ana4ym Ha pazpeszaHue, pasOueHue.
I'eomeTpuueckne HepaBEeHCTBA.
OCHOBHBIE TEOMETPUYECKUE MECTA TOYEK HA ITIOCKOCTH.
MeTo/1 reOMEeTpUYECKUX MECT TOUEK INIOCKOCTH MPH PELICHUH 33/1a4.
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 cuMMeTpHSI ITpU pelIeHNH 3a1ad (0e3 3a/1a4 Ha IOCTPOCHHE).
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. Teopema [Tudaropa. Pazianunbie ciocoObI 10Ka3aTeNbCTBA.
15. Teomerpuueckue COpU3MBL.
16. Merton KOOpAMHAT Ha TFIOCKOCTH 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 YETHIPEXYTOJIbHAKA CO B3aMMHO MEPIICHINKYIAPHBIMU JUArOHAISIMU.
23. 3ameuarenbHbBIC TOUYKH B TPEYTOJIbHUKE.
24. BexTopsl IPH PELICHHUH 32/1a4 Ha BBIYHCIICHHE.
25. TlpumeHenwue npeoOpa30BaHMil K PEIICHUIO 3a/1a4 Ha TIOCTPOCHHUE (IIOBOPOT).
26. TlpuMeHeHue npeoOpa3oBaHMil K PELICHUIO 33/1a4 Ha MMOCTPOCHHUE (OCeBasi CHMMETPHSI).
27. TlpumeHeHue npeoOpa30BaHUii K PEIICHUIO 33724 Ha OCTPOCHUE (IIEHTPAIbHASI CHMMETPHS).
28. TlpumMeHenwue MpeoOpa30BaHUil K PEIICHUIO 3a/1a4 Ha TOCTPOCHHUE (MapalieIbHbIN MIEPEHOC).
29. 3amauu ¢ NpaKTHYECKUM cojiepkaHueM 1o TeMe «TpeyrojabHuK.
30. 3amaum c NPaKTHYECKUM COJEPIKAHHEM IO TeMe «HeThIpexXyroIbHUKY.
31. 3amaum c NpaKTHYECKUM coJep kaHueM 1o TeMe «OKpYKHOCTB.
32. 3apmaum Ha BOCCTAHOBJIICHHE (QUTYP.
33. UuBepcus u ee MprMEHEHHE.
34. 3apmaun, He pa3penIMMBbIe CPEICTBAMH FEOMETPUIECKON alreOpsl (TpUCEKIMS yTila, KBapaTypa Kpyra, yABOCHNE

RBHooNookwNPE

Ky0a).

35. TlomynpaBuibHbBIC U 3BE34aThIe 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 TPEXTPAaHHBIX YTJIOB.
[IpaBuiabHBIC MHOTOTPAHHHKH.
[NomynpaBuiabHEIE MHOTOTPAaHHUKH.
3Be3uaTble MHOTOI'PaHHUKH.
Terpasp u onMcaHHBIl BOKPYT HETO MapasulesIeHIIe .
0. OproueHTpUYECKUI TETpasdap.
11. TIpAMOYTONBHBIHA TETPASIP.
12. PaBHOrpaHHBIN TETPadap.
13. Crepeomerpryeckre 3a1a4uH, CBA3aHHBIC C IPSIMOYTOJIBHBIM TETPA3IPOM.
14. PaBHOCOCTaBJICHHbIE MHOTOTPaHHUKH.
15. TIpeoOpa3oBaHus MPOCTPAHCTRA.

HBHoeo~NogokwnPR
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16. Teomerpnueckue HEpaBEHCTBA B CTEPEOMETPUUCCKHX 3a7adax.

17. Teopema o Tpex CUHYCaxX.

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 IToka3arenu

— COOTBETCTBHE IUIaHA TeMe pedepara;

— COOTBETCTBHUE COJICpPIKaHMs TEME U IUIaHy pedepara;

— TMOJHOTa M TINIyOWHa PAacCKPBITHS OCHOBHBIX IOHSTHH
poOIIeMBI;

— 00OCHOBaHHOCTh CIIOCOOOB M METOJOB pPadOTHl C
MaTepuaioM;

— yMeHHe paboTaTh C IUTEPATypOi, CHCTEMAaTH3UPOBATh U
CTPYKTYPHpPOBaTh MaTepHa;

— ymeHHe 0000MIaTh, COMOCTABIATH Pa3IHMYHBIE TOYKH
3pEHHUS M0 PACCMATPUBAEMOMY BOIIPOCY, apIyMEHTHPOBATh
OCHOBHBIC MTOJI0KEHHS ¥ BEIBOJIBL

CreneHb pacKpPhITUS CYIIHOCTH MPOOIEMBI
0 — 20 6amioB

— KpyI, TOJNHOTa  HCIOJNB30BAHUS  JIMTEPATypPHBIX
HCTOYHHKOB I10 TIpoOIIeMe;
— TpHUBJICYCHHWE HOBEHmMX paboT mo  mpobiieMe
(kypHanpHble  MyOJMKalMM, Marepuasbl  COOPHHKOB
HAyYHBIX TPYJIOB U T.1.).

OGOCHOBaHHOCTD BHIOOPA HCTOUYHHKOB
0 — 10 6amioB

— mpaBwIbHOE O(OPMIIEHHE CCBUIOK HAa HCIONB3YEMYIO
JUTEPATypy;

— TPaMOTHOCTH U KYJIbTypa U3JI0KESHUS;

— BIaJCHHUE TEPMHUHOJIOTHEH M TNOHATHHHBIM anmnapaTtoM
TIPOOIIEMET;

— coOmozaeHune TpeboBaHnil K 00beMy pedepara;

— KyJbTypa oopMIICHHS: BbIICICHHE a03aLeB.

CoGutonenue TpeboBaHM K 0(OPMIICHHIO
0 — 5 6aymoB

— otcyrcTBHe opdorpadpuuecKkux W CHHTaKCHYECKHX
OIMOOK, CTHIIMCTHYECKHUX MOTPEITHOCTEH;

— OTCYTCTBHE OIEYaTOK, COKpAaIlleHUH CIOB, KpoOMeE
OOIIETIPUHATHIX;

— JUTEpaTypHbIU CTUIIb.

I'pamoTHOCTB
0 — 5 6amoB
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