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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHUA

®oun omeHouHbX cpeAcTB (DPOC) — HeoTbemisieMas dYacTh pabodeit
porpamMMbl JUCUUIUIMHBI BhICIIas MaTeMaThKa U MpeJHa3HAYEH JJI1 KOHTPOJIS U
OLICHKM 00pa3oBaTENbHBIX JOCTHKEHHI CTYJEHTOB, OCBOMBIIHMX IpPOrpamMmy
JUCUUIUIMHBI Briciias MaTeMaTtuka.

1.2. Heau u 3apaun ¢GpoHIA OLIEHOYHBIX CPEICTB.
Hene ®OC — yCTaHOBUTHL COOTBETCTBHE YPOBHS  IOJATOTOBKHU

oOyuaromierocsi tpedoBanusim GPI'OC BO - 0OakanaBpuaT 1O HaIpaBJICHUIO
noaroroBku 44.03.05 Ilemarormyeckoe oOpa3zoBanue (C AByMsS mOpoduiIssMu
MOATOTOBKH), YTBEPXKICHHBIM MpHKazoM MuHucCTepcTBa 00pa3oBaHUSI U HAYKH
Poccuiickoit ®@enepanuu ot 22 depanss 2018 r. Nel25 (¢ u3MeHeHUsIMU U
nonoyiHeHUsIMU) U [IpodeccOHAIBHBIM CTaHAAPTOM, yTBEpkKACHHBIM [Ipukazom
MunucrepcTBa Tpyjaa W couuainbHOM 3ammThl Poccuiickoit ®eneparuu «O06
yTBepkIeHun TmpodeccuonansHoro cranaapra "llemaror (memarormyeckas
JeATEILHOCTh B cpepe JOMIKOIBLHOTO, HaYaJbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero o0miero oopasoBanusi) (BocUTaTelNb, yuutelnb)"» oT 18 okTsiops 2013 r.
No 544m.

1.3. Ilepeuyenb koMmeTeHIUi, ()OPMHUPYEMBIX B MpoOLECCe OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI

[Iportecc  ocBoeHUsI  OUCHMIUIMHBI ~ HampaBjieH Ha  (OPMUPOBAHUE
CHEAYIOMNX KOMIETEHIIMN U MHANKATOPOB UX TOCTUKECHHUS:

Kon mo ®I'OC BO NuaukaTop 10CTHKEHUSA
[IpodeccuonanpHbie
[1K-2. CriocobOeH ocBauBaTh 1 [1K.2.1. Criocoben ¢popmupoBaTh 1
NPUMEHSTH 0a30BbIE HAy4HO- peaIn30BbIBaTh IPOrPaMMbI PA3BUTHUS
TEOPETUYECKHE 3HAHUS U PAKTUYECKHE | YHUBEPCAIbHBIX YUEOHBIX AEHCTBUMI 11O
YMEHHs 110 MaTeMaTHKe B MaTeMaTHKe

poheCCHOHAILHON IEATETbHOCTH
[1K.2.2. JleMoHCTpHUpYET 3HAHHUE COAEPIKAHUS
00pa3oBaTeNbHBIX MPOTPAMM 10 MATEMATHUKE

[1K.2.3. Crioco6eH npoeKTHpoBaTh
o0pa3oBaTeNbHbIC MPOTPAMMBI PA3ITUYHBIX
YPOBHEH U 3JIEMEHTHI 00pa30BaTEIbHBIX
porpaMM B IPEeIMETHON 00IacTu
«MaremaTtuka»

1.4. Dranbl ¢opMupoBaHMs KOMIIETEHIUI M CpPeACTBA OlleHMBAHUA
YPOBHs UX ¢OPMHPOBAHHOCTH



Jrtansl popmupoBanusa komnereHunii | Kommerenuuu KoHnTpoabHo-011eHOYHBIE
cpeacrsa / ¢cnocod

OlleHUBAHMS
[1K-2 BrinosiHeHue MpakTUHYECKUX
['padmr .
3aJaHuil
OcCHOBHBIC 33/1a91 TPUTOHOMETPUU [IK-2 BhINoNHEHHE TPAKTUYECKUX

3a/IaHMi, YCTHBIN OIpocC,
KOHTpOJIbHAsA paboTa

OcHOBHBIE 337]a4M TUIAHUMETPUU [1K-2 BrinosiHeHuE MpakKTUYECKUX
3a/IaHM, YCTHBIN OIIPOC.
OcHoBHbI€e Bonpockl crepeomerpun | [1K-2 Kontposnbras padora
3aaun Ha MOCTPOCHUE IK-2 BrinosiHeHUE TPAKTUYECKUX
3aJaHUH,
WHJIUBUTyIbHOE 33/IaHHE,
Meton maTeMaTUYECKOM MHIYKIIUH B [K-2 BrinosiHeHUE MPAKTUYECKUX
3a1aHUI
r€OMETPHUH. A
HToroBas arrectamus [1K-2 3aueT

1.5. Onucanue nokazareseil GopMupoOBaHUS KOMIIETEHIIUIH

Kon Ilimanupyembie pe3yJbTaThl 00y4eHUs (II0OKa3aTe/In)
KOMIIETeHIIUH

[1K-2 3HATh: METO/IbI PELICHUS 3a/1a4 HCCIIE0BATENbCKOTO
XapakTepa; OCHOBHBIE THIIbI 33]1a4 MOBBIILIEHHON CI0XKHOCTH
10 TEOMETPHH.

yMeTh: peliath 3ajaud MCCIEI0BaTENIbCKOTO XapakTepa M3
pa3HBIX pa3/eNOB MaTEeMaTHUKW; HAXOAWTh ONTHMAJbHBINA
QJITOPUTM pEIICHHS 3a/1a4.

BJa/IeTh: 00O0OLIEHUs, aHaM3a, BOCHOPUATHS HH(POpPMALUU;
HaBBIKAMH TMIOCTAHOBKH I1€JIM M BBIOOpA MyTeH €€ TOCTHKEHUSI.

1.6. Kpurepuu oueHMBAHUSI KOMIETEHIMH HAa Pa3HbIX JTanax HX
¢popmupoBanus

Ounas popma 00yueHust

Buj Tekyuiei yueOHoi padoThl KosanyectBo 0as10B
9 cemectp
OdopmieHne KOHCIIEKTOB MPAKTHYECKUX 3aHATHI 4
Pabota Ha npakTHueckux 3aHATUsX (9x4) 36
BrinosHeHne KOHTpobHOU paboThl (5x2) 10
HToro 3a 9 cemectp: 50
10 cemectp
OdopmieHne KOHCIIEKTOB MPAKTHYECKUX 3aHATHI 2
Pabota Ha npakTHuecKux 3aHATUsIX (9x2) 18
BrinosiHeHNE MHIMBUAYAJIBHOTO 3aIaHUS 10




3auer

20

Hroro 3a 10 cemectp:

50

3aounas popma o0ydyeHust

Bua rekyuieit yaeoHo# padoThI

KoaunuecTBO 0a710B

16 Tpumectp

OdopmieHne KOHCIEKTOB MPAKTHYECKUX 3aHATHI 12
Pabota Ha npakTU4YecKuX 3aHATUsIX (6X3) 18
BrinosiHeHNE MHIMBUAYAJIBHOTO 3aIaHUS 30
3auer 40
Hroro 3a 16 Tpumectp: 100

HaxkonureanHasa cucremMa oneHuBanug mo 100-0aapH0M mkaJie

Yeroipexodad-
JbHas cHcTeMa
OLleHUBAHUS
IK3aMeHa

100-
oaLIbHAasA
IIKaJja

BykBennas mkaJga, coorsercrByromas 100-
0aJILHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

OT1ianyHo

90-100

A — OTJIMYHO — TEOPETUUYCCKOE COJICPKAHHUE Kypca
OCBOCHO ITOJTHOCTBIO, 06€3 Mpo0OeIoB; HEOOX0IUMBIC
MPAKTUICCKHIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBI; BCE
[PEyCMOTPEHHBIE TIPOTPaAMMO 00yICHHUS
y4eOHBIC 3aJaHHs BBIMIOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIM3KUM K
MaKCHUMaJIbHOMY

Xopomo

83-89

B — o4eHb XOpOIII0 — TEOPETHYECKOE COAEpPIKaHNE
Kypca OCBOCHO TMOJHOCTHIO, O3 TPOOeoB;
HE0OX0IMMBbIE TPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OPMHPOBAHEI; BCE TIPETYCMOTPEHHBIE
MporpamMmoii o0y4eHust yueOHble 3a1aHus
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIIMHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MAaKCUMAJIbHOMY

Xopo1o

75-82

C — Xopo110 — TeOpeTHYECKoe cosiepKaHue Kypca
OCBOEHO TOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKH PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOopMHUPOBAHBI HEOCTATOYHO; BCE
peyCMOTPEHHBIE IPOTPaMMOit 00yUeHus
y4eOHbIe 3a/JaH¥sI BBITIOJTHEHBI, KA4eCTBO
BBINOJIHEHUS] HU OJTHOTO M3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BHIBI
3aIaHUH BBIITOJHEHBI C OIIMOKaMH

Y noBierBo-
PUTETBHO

63-74

D — ya0BIETBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue AUCIUIIIIMHBI OCBOEHO YaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00XO0JUMbIE TPAKTUYECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM

c(hopMUPOBaHbI; OOIHIIUHCTBO

3aureHo




IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 3aJaHHI BHIIOTHEHO, HEKOTOPHIE
U3 BBINOJIHEHHBIX 33JJaHUH, COIEPKAT OIINOKHU

VY nosieTBo-
pUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUEcKOe
coJIep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOpbIE MPAKTUUECKHUE HABBIKU PaOOThI

HEe c(hopMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIE
porpaMMoil 00y4yeHus yueOHble 3a/1aHus

HE BBITIOJIHEHBI JTH0O0 Ka4YeCTBO BBHITIOJIHEHUS
HEKOTOPBIX M3 HUX OLICHEHO YMCIIOM 0aJlioB,
0JIM3KUM K MUHUMAJIbHOMY

Heynosnerpo-
pUTEIBHO

21-49

FX — HeyI0BIETBOPUTEIILHO — TEOPETUIECKOE
COZICpIKaHHEe Kypca OCBOCHO YaCTHYHO;
HEOOXOMMbIC MPAKTUICCKUE HABBIKU PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
peyCMOTPEHHBIX IPOrPaMMO# 00yUYeHHUs
y4eOHBIX 3aJ[aHUil HE BBIMOJIHEHO JTHM00 KaYyeCTBO
UX BBITIOJHEHHSI OLIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MHHUMAJIBHOMY; TIPH
JIOMIOJTHUTEIIBHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaIOM Kypca BO3MOYKHO IOBBIIIICHHUE
Ka4eCTBA BBIMOJHEHUSI YUeOHBIX 3aaHuUM

Heynosnerso-
PHUTENBHO

0-20

F — Hey10BIE€TBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOXO0IMMbIe
MPaKTUYECKUE HABBIKK PAOOTHI

He C()OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHbIE
3aJIaHusl COJIEPKAT IPyObIe OITHOKH,
JOTIOTHUTEIbHAS CAaMOCTOSITeNIbHAs paboTa Ha/l
MaTepuaioM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYUMOMY HOBBIILIEHUIO KAYECTBA BBITTOJIHEHUS
y4eOHBIX 3aJJaHUuH

He 3auteno




2. KOHTPOJIBHO-OLIEHOYHBIE CPEJCTBA

2.1.01ueHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)

BOHpOCBI AJISA TIPOBEACHUS KOHTpOJ’ILHOﬁ paﬁoTLI

1. Ha pucynke - cxema gopor, cs3biBatomux ropoaa A, b, B, I', /1, E, XK, U, K. Ilo kaxnoit
JIOpOTre MOKHO JIBUTAThCS TOJIBKO B OJHOM HaIlpaBJICHUH, YKa3aHHOM CTpenkou. CKOJIbKO
CYILLIECTBYET pa3IMUHBIX IyTel u3 ropoja A B ropox K?

5 Aa "

2. Ha pucynke - cxema nopor, csizsiBaroniux ropoaa A, b, B, I', I, E, K, 3, U, K. 1o kaxmoii
JI0OpOre MOYKHO JIBUTaThCs TOJIBKO B OJIHOM HalpaBJICHUH, YKa3aHHOM CcTpesiKoi. CKOIBKO
CYILLECTBYET pa3IMUHBIX IyTel u3 ropoja A B ropox K?

E
B
A K
>
3




3. Mexny HacenéunbiMu nyHktamu A, B, C, D, E, F noctpoens! qoporu, npoTsikEHHOCTD
KOTOpPBIX MpuBeeHa B Tabnuie. (OTCyTCTBUE Uncia B TabJIMile 03HAYAET, UTO MPSAMOM T0poru
MEXIy MMyHKTaMH HeT). Onpeaenure JIMHy Kpartdaiiiero mapmpyta u3 A B F.

A|lB|C|D|E]|F
A 24
B| 2 1 7
cl4]|1 314
D 3 3
E 7143 2
F 2

4. Mexny HacenéuubiMu mynkramu A, B, C, D, E noctpoens! 10poru, NpoTs:KEHHOCTh KOTOPBIX
npuBeneHa B Tabmuie. (OTCyTCTBHE YKCia B TA0IHIIE 03HAYACT, YTO MPSMOUM TOPOTH MEXKTY
nyHKTamu Het). OnpeaenuTe JUIMHY KpaTdaiiiero mapiipyta u3 B B D.

A|B|C|D|E

A 3111

B 5

C| 3|5 2

D|1

E| 1 2
5. Cropony AB tpeyronbhuka ABC paznenunau Ha n paBHBIX 4acTed (TOUKH
nenenus BO = A, Bl, B2, , Bn = B), a ctopony AC 3TOro TpeyroyjbHHKa
pazaenuiav Ha n + 1 paBHBIX qaCTeﬁ (toukm aenenuss CO=A, C1,C2,...,Cn+l =

C). 3akpacunu tpeyroiapuuku CiBiCi+1. Kakas wacTe muiomaau TpeyrojibHUKA
3aKpamieHa?

6. JIBe okpyxHOCTH ¢ paguycamu 1 1 2 uMeroT oommmii rieHTp B Touke O. BepmmHa
A npaBusibHOTO TpeyronbHuka ABC nexxut Ha 00JbIlei OKpYyKHOCTH, a CepeIuHa
ctoponsl BC Ha menbineit. YUemy moxet 6b1Th paBeH ZBOC?

7. Ilycte O — neHTtp npasuibHOrO TpeyronbHuka ABC. 13 mpon3BOJIbHON TOYKH
P miockocTH OMyCTWUIM MEPNEHANKYISPhl HA CTOPOHBI TPEYTrOJbHUKA WU HX
npojokeHua. O603HaunM yepe3 M TouKy nepeceueHust MeuaH TPEyTroabHUKA C
BEpPIIMHAMM B OCHOBaHMSIX MEPHNEHIUKYIApoB. Jlokaxute, uto M — cepenuHa
orpeska PO.

8. PaspexxbTe HEPAaBHOCTOPOHHHM TPEYTrOJIBHUK HA YETHIPe IMOJOO0HBIX
TPEYTOJbHUKA, CPEAN KOTOPHIX HE BCE OJMHAKOBBI.

IIpakTH4eckue 3agaHus



1. Ilnanera «TeTpanHKOTHUTO», TOKpBITas «OKEaHOM», HMeeT (opmy
npaBuwiIbHOrO Tterpasapa ¢ pedbpom 900 kM. Kakyroo momans okeaHa
HAKpOET «ILYHaMW» Yepe3 2 Yaca MOcCie TETPATPSICEHUS C SMHUIEHTPOM B a)
LEeHTpe TpaHu, O) cepeauHe pedpa, €clii CKOPOCTh PaclIpOCTPaHECHUS
iryHamu 300 km/gac?

2. K rpassm TeTpasipa BOCCTaBIEHbI NEPIEHIUKYISPBI B UX LIEHTPAX TAKECTH
(Toukax mepeceyeHHs MeauaH). JlokaxuTe, UYTO MPOEKIUH TpEX
NEPHEHANKYJIIPOB HA YETBEPTYIO IPAHb MEPECEKAIOTCA B OJHOM TOUKE.

3. JlaH TpeyroibHUK, Bce yribl KoToporo Menbie f, rae f < 2p/3. Jlokaxure,
YTO B MPOCTPAHCTBE CYIIECTBYET TOYKA, K3 KOTOPOM BCE CTOPOHBI
TPEYTOJbHUKA BUJIHBI IO YTIOM f

4. YetpipéxyronbHuk ABCD Bnmcan B OKpy>XKHOCTb, LIEHTp O KOTOPOil JIEKUT
BHyTpu Hero. Jlokazatb, uro eciu £ZBAO = £DAC, 1o numaroHamm
YETHIPEXYTOJIbHUKA MEPIICHIUKYJISIPHBI.

5. Ilycte P — Touka nepecedenus auaroHanen yetelpéxyroiapaunka ABCD, M
— TOYKa MEpecedYeHus MpPSMBIX, COCIHUHSIOMNX CEPEAUHBI  €T0
IIPOTUBONOJIOKHBIX CTOPOH, O — TOYKAa TIEPECEUCHUSI CEPEOUHHBIX
NEPHEHANKYJIAPOB K AuaroHansiM, H — Touyka nepecedeHHst MNpsMBIX,
COeIUHAIOMMX opToleHTpbl TpeyrodbHnkoB APD u BCP, APB u CPD.
Joxkaszatp, yto M — cepenuna OH.

6. JlaH BBIMYKJIBINA YETHIPEXYTOIBHUK 0€3 MapauieTbHbIX CTOPOH. J[Jis Kaxaon
TPOMKM €r0 BEPIIUH CTPOUTCS TOYKA, JOMOJIHSKOIIASA 3Ty TPOUKY M0
napajiesiorpaMma, OJIHa U3 JUaroHajae KOTOpOro COBNAAAET C IMaroHabIO
YETBIPEXYTOJIbHUKA. J[0Ka3aTh, YTO U3 YETHIPEX MOCTPOCHHBIX TOYEK POBHO
OJIHA JIEKUT BHYTPU UCXOJHOIO YETHIPEXYTOJIbHUKA.

Bomnpocsl /151 mpoBeieHU KOHTPOJIbHOI Pad0ThI

1. ITocTponuTts OTPE30K, paBHBIN JaHHOMY.

2. ITocTpoUTh yroJ, paBHbIA TAHHOMY.

3. ITocTpouTh cepeuHy JaHHOTO OTPE3Ka.

4. ITocTpouTh OMCCEKTPUCY JAHHOTO YTJIa.

5. IlocTpouTh TpEyTOIBHUK, PABHBIN TaHHOMY, UJIA TOCTPOUThH TPEYTOJIbHUK
I10 TPEM 33JaHHBIM CTOPOHAM.

6. ITocTpoUTh TPEYTONBHUK MO IBYM CTOPOHAM U YTy MEXKIY HUMH.

7. IlocTpouTh TPEYTOJIBHUK 10 CTOPOHE U ABYM IPUICKALMM K HEN yTJIaMm.



8. ITocTpouTh NpsAMYyI0, IPOXOASAIILYIO YEPE3 JaHHYIO TOUKY, HE
MPUHAJICKAILYIO TAHHOM MPSAMOU U NMEPIEHAUKYJISIPHYIO IPSIMOM.

9. ITocTpouTh NpSIMYI0, TPOXOIAILYIO YEPE3 TAaHHYIO TOUKY U MapaAJJIEIbHYIO
JTAHHOW MPSMOM.

10. ITocTpouTh NPAMOYTOJIBHBINA TPEYTOJBHUK IT0 TUIIOTEHY3€ U OCTPOMY

yIILy.
11. [TocTpoUTh MPAMOYTOBHBIA TPEYTOJIBHHUK MO TUTIOTEHY3a U KaTETy.

Ouenounble cpeocmea 01 NPOMENHCYMOUHOU ammecmauuu (3auem)
1.  OcCHOBHBIC OHATHUS TCOPUHU I'PAPOB U UX IPUMEHCHHE MPH PEIICHUH
Pa3IMYHBIX OJIUMITHAIHBIX 3a7a4.
2. ®opwmyna Diaepa U HEKOTOPBIE €€ CIEICTBUS, MTOJIC3HbIC ITPH PEILICHUN

3. Tpuronomerpuueckue GyHKIUHU U UX CBOWCTBA.

4. IlpeoOpa3zoBaHuE TPUTOHOMETPHUUECKHUX BBIPAKEHUM.

5. OOpaTHble TPUTOHOMETPUUECKHE (PYHKIIMU U UX CBOICTBA.

6. PenieHue TpPUTOHOMETPUYECKUX YPABHEHUH.

7. PelieHue cUCTEM TPUTOHOMETPUYECKUX YPABHEHUM.

8. KomMOuHMpOBaHHBIC 3a/1a4H.

9.  OcHoBHBbIE 331auy IIaHUMETPUH. OCHOBHBIE ONPEIEIICHUS] U TEOPEMBI.

10.  ¥Yrael Ha IUIOCKOCTH.

11. Ilpsmble HA TUIOCKOCTH.

12. TpeyroabHHKHU.

13. YeTplpexyroJbHUKHU.

14. OxpyXHOCTb.

15. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE: YTOJI MEKIY MPSIMOU U
IIJIOCKOCTBIO, YTOJI MEXKY IIIOCKOCTAMH, PACCTOSIHUE MEXKIY NPSIMBIMU U
IIJIOCKOCTSAMM, YI'OJI U PACCTOSIHUE MEXKAY CKPEIMBAIOIIMMUCA NPSIMBIMHU.

16. MHOrorpaHHUKH.

17. CeyeHus MHOTOIPAaHHUKOB.

18. Tena BpamieHus.

19. KomOunaruu Ten.

20. HexoTopble MPUEMBI BEIYUCIEHUS OTHOIIEHUN U PACCTOSTHUN B
CTEPEOMETPHH.

21. OcHOBHBIE THUIIBI 33724 Ha TOCTPOCHUE

22. Meron MaTeMaTU4eCKOM MHIYKIUHU B TeOMETPUU. OCHOBHBIE MOHATHS.

23. VYTBepKIEHUs 3KBUBAJICHTHBIE MPUHIUITY MAaTEMATUYECKON WHIYKLIHUU
(IpUHIMIT HAMMEHBILIETO JJEMEHTa, MPUHIUMI OOphiBa YOBIBAIOIIUX IICTICH,
00O0OIMIEHHBIN TTPUHITUTT WHIYKIIMN) U TIPUMEPHI UX WCIIOJIH30BAHUS B PA3THMYHBIX
CUTYyalUsIX.

24. KoOHCTpPYKTHBHBIE TIOCTPOEHHS, KOMOMHATOPHBIE U TE€OMETPUYECKHE
3a/1a4H.

Bonpocs! 1 3a1aHus IS TUATHOCTHYECKOH padoThI



1. IToctpoiite rpadsi, kotopbie HE sBisttorest moarpadamu nanHoro rpada G:
(b]

HazoBute cocrapisromue rpada.

Ecnu pebpa B rpade cMexxHbIe, TO OHH ... OJHOM U TOH K€ BEpLINHE.
CKOJIBKO pa3 MOKET OBITh KaXk70€ peOpo B DiiiepoB 1ukie rpada?
Omnpenenute sBisgeTCS U rpad CBSI3HBIM MM HECBS3HBIM, €CIIH JIIOOBIE /1BE
BEPIIMHBI Tpada MOKHO COCTUHHUTD POCTOH LIEMBIO.

Kak onpenenuts paccTosHrue MEXAY BEpIIMHAMU B rpade?

7. Onpenenure, sIBISETCS JU TaHHBIA rpad:

1) rpadom co CMEKHBIMU BEPIIMHAMU;

2)  moJHBIM rpadom;

3) rpadoM co cMeKHBIMU pedpamu;

4)  rpadom c nernein?

Al

N

8. OmnpenenuTe, SIBISIETCS JIU JaHHBIN rpad:
1) rpadoM CO CMEKHBIMU BEPIIMHAMU;
2) noaHbIM rpadom;
3) rpadom co CMEXHBIMHU pedpamu;
4) rpacdom c netneit?

9. Ompenenure, SABNSETCS JIU TaHHBIN Tpad:
1) rpadom CO CMEKHBIMHU BEPIIMHAMY,
2) moaHBIM rpadom;
3) rpadom co CMEKHBIMU pedpamu;
4) rpadom c netneit?



&

10.Onpenenute, SIBIASETCS JIU JaHHBIN Tpad:
1) rpadoM co cMexXHBIMU BEPIIMHAMU;
2) monHBIM rpadom;
3) rpadom co cMeXHBIMU pedpamu;
4) rpadom c nernei?

Xy

X

x5
X3
c Gl B
11.0npenenure, Kakod Oyaer MaTpulla CMEXHOCTH IPOHU3BOJIBHOTO
Heoprpada, 31eMEeHThl TJTaBHOM [UAaroHaJM MOTYT ObITh paBHBI M HYIIIO, U

eqnaune?
12.HazoBuTe CMEKHbBIEC BEPIIUHBI B rpade

{3

13. Onpenenute BepUIMHY, HE MPUHAJJICKAIIYI0O HU OJJHOMY peOpy Ha JaHHOM
rpade. Kak ona Ha3zpiBaeTcs?

s

8



14. B ropone «lIpaBauBast j10Kb» KUBYT pbILAapU M JoKensl. Pelapu Bcerna
rOBOPAT NpaBAy, JoKeUbl Becerga JryT. CTpaHCTBYIOIIMKA MYTHUK BCTPETHI
TPOUX TOPOXKAH M CHPOCHI Kaxaoro u3 Hux: "CKOJIBKO pblLaped cpeau
tBOMX npy3en?". Ilepoiii orBeTmi: "Hu onHoro". Bropon ckazan: "Ogun".
Yro ckaszan TpeTuil TopoKaHuH?

15. B onmHOM ropoje >KMBYT pbIIapy M JDKEUbl. Pelllapu Bcerma roBOpAT
npaBay, a JoKELbl Bcerga oOMaHbIBaloT. [lyTemecTBEeHHUK BCTPETUI JIBYX
)kuTtenei sroro ropoaa. OauH u3 HUX ckazan: «llo kpaliHeil Mepe OJIUH U3
Hac Joker!». KTo 3TOT ropokaHwH - peilapb uid Joken? Krto BTOpoi
ropo>KaHuH?

16. B onHOM ropoze >KMBYT pbIIapu M JDKELbl. Pelllapu Bcerma roBopAT
npaBly, a JDKenbl Bcerga oOMaHbIBalOT. ['opokaHuH byk Bbickaszain
yTBepxkaenue: " mken, a Tyk He mxen". Kro Takoit byk (psitiaps umu
JoKel), 1 KTo Takoil Tyk?

1'7. IlyTemecTBEHHUK BCTPETHIJI JIBYX JKUTEIEH TIOpOJa, B KOTOPOM IKUBYT
kel W pbinapu. OH crpocut o0oux: «Peiaps M ero npusTens?» u
NOJIyYHJI OTBETHI. J0JIKHBI JIn 00a 0TBETa OBITH OJIMHAKOBBIMU?

18. Onpenenure, KakuM BHIOM Tpada sABISIETCS TaHHBIN?

19. Pemuts ypaBHeHHE A, =20.

20. Pemuts ypaBHEHHE C2253 + C1153 - 3C170 )

21. HazoBuTe 3Tansl peleHus 3a1a4yi Ha IOCTPOCHHUE.

22. Dranbl MOCTPOCHUSI C MOMOUIBIO JIMHEWMKW W LHUPKYJSl OTPE3Ka, PaBHbBIN
JAHHOMY.

23. Oranbl TOCTPOCHUS C TOMOIIBIO JIMHEWKM W UUPKYJS Yroj, pPaBHBII
JAHHOMY .

24. DTtanbl MOCTPOCHUSI CEPEAMHBI JJAHHOTO OTpe3Ka C MOMOIIbI0 JMHEUKA
HUAPKYJIA.

25. DTanbl MOCTPOCHUSI OMCCEKTPUCHI JAHHOTO yIJia C TOMOIIBIO JIMHEHKU U
HUAPKYJIA.

26. DTamnbl MOCTPOEHUSI TPEYTOJbHUKA, PABHBIM JTaHHOMY, WM IMOCTPOEHUE
TPEYTOJbHUKA 10 TPEM 3aJIaHHBIM CTOPOHAM.

27.UYto sBAsSETCS TEOMETPUUECKUM MECTOM TOYEK, PaBHOYIAJIEHHBIX OT
KOHIIOB OTpe3Ka?

28. HazoBure TPUTOHOMETPHUYECKHUE YpPaBHEHHUS BHJIA
asin® x + bsin xcosx + ccos’ x =0

29. HazoBuTe nepuognvecKkue TPUroHOMEeTpuIecKue PyHKITHH.



30. HazoBute 0OpaTHble TPUTOHOMETPUYECKHE (PYHKIUU.

31. Haiinure ob6nacts onpenenenus: yHkuuu y = 5sin(x).

32. Onpepenure, KakdMH CBOWCTBaMM  OOJaAaeT TPUTOHOMETPUUYECKUE
byHKIIN?

33. Onpenenure cBsA3b mapa u chepsl.

34. Onpenenure CBsA3b KBagpaTa 1 Kyoa.

35. Onpenenure, 4eMy paBHO PACCTOSIHUE MEXTY MPSMOU U MIIOCKOCThIO?

36. Onpenennure, 4eMy paBEH YTroJd MEXAYy NPSAMOM M IJIOCKOCTBIO, €CIU
npsiMasi NEPHIEHAUKYIISIPHA TJIOCKOCTH?

37. Onpenennure, 4eMy paBEH yIrojd MEXAY NOPSIMONM M IUJIOCKOCTBIO, €CIU
MpsIMast JIEKUT B ITOU INIOCKOCTH?

38. Onpenennure, CKOJIBKO MOJYYaeTCs ABYIPAHHBIX YTJIOB, MIPU MEPECCUEHUU
JBYX INTIOCKOCTEMN?

39. Haiitu 06beM TpeyroybHOU upamMuisl ¢ pedpamu 6, 8, 10, 13, 13, 13.

40. B ocHOBaHMM KAKOM NUPAMUIbI JIEKUT MPABUIIBHBIN /1-YTOJIBHUK?

41. Haifti miioniaib MOBEPXHOCTH MPABUIBHON YETHIPEXYTOJIbHON MUpPaMHUIbI,
y KOTOPOU CTOpOHA OCHOBaHHUS paBHa 6, a 00KOBOE peOdpo paBHO 5.

42. B npaBuibHOM TpeyronbHoi nupamuge SABC ¢ BepnHON S OUCCEKTPUCHI
tpeyronbHuka ABC mnepecekarorcs B Touke O. Ilimomanbs TpeyrojgbHUKa
ABC paBHa 2; o0beM nupamuabl paBeH 6. Halimute aymny otpeska OS.

43. Bce rpaHu mapajuieNnenuiesa — paBHble poMObl CO CTOPOHOM a U OCTPhIM
yriom 60°. Haliure 00beM napasuiesenune/a.

44. Halimute 00beM MHOTOTpAaHHUKA, BEPIIMHAMU KOTOPOTO SIBIISIOTCS TOYKU
A, B, C, A, npaBunbHO# TpeyronapHoi npusMel ABCA;BC;, nnomans
OCHOBAHHUS KOTOPOM paBHA 2, a O0OKOBOE pedpo paBHO 3.

45. O6bem kybOa paBeH 12. Haiigute 00beM TpeyrosibHOM MPU3MBI, OTCEKaeMOM
oT Ky0a IIJIOCKOCTBIO, MpPOXOJALIe uepe3 cepenuHbl JABYX peoep,
BBIXO/SIINX W3 OJHOW BEpIIMHBI, U TapaUIeIbHOW TpeTheMy peopy,
BBIXO/ISALIEMY U3 ITOU K€ BEPILIHUHBI.

46.0cHOBaHHEM TPSIMOW TPEYTrOJAbHOM MPU3MBI CIY>)KUT MOPSIMOYTOJbHBIN
TPEyroJbHUK ¢ Karetamu 6 u 8. [lmomane ee moBepxHOCTHM paBHa 288.
Haitgure BICOTY NpU3MBI.

47. MoeT U psIMOYTOJILHBIN Tapasuiesienurnes] ObITh HAKJIOHHBIM?

48.Kak cBsI3aHbl CTOPOHBI B €TUNETCKOM TPEYTOJbHUKE?

49. B nmpaBuibHON TpeyroyibHOW mpusme uepe3 ctopoHy BC ocHoBanus u
cepenuny M 60koBOro pedpa MpPOBEICHO CeUeHue, COCTaBJstomee yroi 45°
C IJIOCKOCThIO OCHOBaHHuA. Haiinute oObeM MpHU3MBI, €ClIM CTOpPOHA €€
ocHoBaHus paBHa 10 cMm.

50. Haiigute momaas OOKOBOM TMOBEPXHOCTH MPABWIBHON MIECTUYTOJIHHOU
MIPU3MbI, CTOPOHA OCHOBaHUs KOTOPOH paBHa 5, a BeicoTa - 10.

51. Ecnu kaxpaoe pedbpo Kyba yBenUuuTh Ha 1, TO €ro miomnajib MOBEpXHOCTH
yBenuuuTces Ha 54. Halinure pedpo kyoa.

52. O0wvem kyba paBen 8. HaitauTe mioiaab ero moBEpXHOCTH.

53. [1momaar moBepxHOCTH KyOa paBHa 18. Haiiaute ero quaroHans.



54. HazoBute mnpsiMble B IPOCTPAHCTBE, KOTOpbIE HE MapajUlelibHbl U HE
IIEPECEKAIOTCSI.

55. CKoJIbKO HEOOXOUMO OOIIMX TOYEK MPSAMOM C TUNIOCKOCTBIO, YTOOBI MpsiMast
LIEJINKOM JIeKajla B 3TON MIIOCKOCThIO?

56. MOXHO JM METOAOM MaTeMaTHYeCKOW WHAYKIMU J0Ka3aTh, uTo Yucio
JUaroHajeil B n-yrojbHoi nupaMu bl paBHa (n (n -1)/2)+ n?

57.BepHo 1M yTBEpXKIEHWE, YTO HWHAYKIMS — 3TO 0C000€ YTBEpXKICHHE
paccykJieHus, KoTopoe sBisieTcs (QopMoil mepexoga K  olbmiemy
NOATBEPKACHUIO?

58. CkonbKO IIaroB HEOOXOIUMO CHENaTh JUIs JOKa3aTelbCTBa KaKOro-IMO0
YTBEPKJICHUS METOJOM MATEMAaTUYE€CKOW HHIYKIIUH?

59. BcraBbTe NPOMYIIEHHBIE CII0OBA B YTBEPKACHUM: «B TpeyrosbHUKEe NpOTUB
OO0JIBILIErO yTia JIEXKHUT ... CTOPOHA, IPOTUB OOJIBIION CTOPOHBI JIEKHUT .. .».

60. B kakom cityyae BHEIIHUI YToJl paBEH CyMME JIByX BHYTPEHHHX YTIJIOB?

61. HazoBute «3ameuaTenbHbIe) JIUHUU TPEYTOJIbHUKA?

62. Kakas Touka Ha3bIBa€TCs IEHTPOM TSXKECTH TPEYTrOJIbHUKA?

63. HazoBuTe yeThlpe OCH CHMMETPUN YETHIPEXYTOJIbHUKA.

64.Ha npsamoii B3saTbl TOukd A, B u C Tak, 4To paccTosiHME MEXIy TOUYKamMu A
u B paBHO 6, a Mmexxny B u C paBHo 8. HaliTu paccTosiHue MeXIay TOYKAMHU
A u C. CKOJIBKO pelIeHni UMeeT 3a1a4a’?

65. BepHo 11 yTBepKIieHUE, UTO B JHOOOM HEPaBHOOEIPEHHOM TPEYTOJIbHUKE
OucceKTpuca JEKUT MEXIY MEIUAaHOW M BBICOTOW, MPOBEIECHHBIMHU M3 TOU
e BepIIMHbL. Ecin 1a, TO TOKaXUTE HA PUCYHKE.

66. Chopmynupyiite 00paTHOE YTBEpPXKACHHE, YTO JAHAMETP OKPYKHOCTH,
IIPOXOALIEN Yepe3 CePEANHY XOPAbl, IEPIICHANKYIISIPEH €.

67. Morytr nu OnwxaWIine TOYKH, YIJIOBbIE TOYKH U  BBIPOXKICHHAsS
OKPY>KHOCTh OTHOCUTCSl K «KpalHUM» OOBEKTaM B T€OMETPUU?

68. Hauepture Tpaneuuto U OpsIMOYTOJbHBIN TPEYTOJIbHUK, paccMaTpHUBasi MX
KaK paBHOCOCTaBJICHHbIE (UIYphl M TpPU OTOM  HCHOJB3YyS JBa
MPSAMOYTOJIBHBIX TPEYTOJIbHUKA.

69. Haiigute reoMeTpuyecKoe MeCTO TOUEK, PABHOYJAJIEHHBIX OT ABYX JTAHHBIX
napajuieabHbIX TPSIMBIX.

70. MoryT 11 niepeceubcst OMCCEKTPUCHl BHYTPEHHUX HAKPECT JISKAIUX YTJIIOB,
00pa30BaHHBIX [IPH MEPECEUCHUH JABYX MMapaJUIEIbHbBIX MPSMBIX CEKYIIEH?



