[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kopotkos Cepreit JleoHnaosuy

HomxkHocTb: upektop dunnana CamINYIIC B r. MxeBcke
[ata nognucanus: 24.11.2022 07:33:50

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d3cff7ec2252b3b19e5caaa8cefa396allafldcs

KoMIieKT 0lleHOYHBIX CPeICTB
10 y4e0HO# JUCHUIINHE
«MareMmaTukKa»

MpunoxeHwne K OMOT

OCHOBHOM MPO(eCcCHOHAIBHON 00pa30BaTENbHON POrPAMMBbI

cuenuansaoctu CIIO

08.02.05 CtponTenbCcTBO M 3KCnAyaTauua aBTOMOOUAbHbBIX 4OPOT U a3poApPOMOB

Mxesck, 2022



COILEPKAHUE

1. HaCHODT KOMIIJICKTA KOHTPOJBbHO-U3MCPUTCIbHBIX MATCPHUAJIOB.........c.........

2. Pe3ynbraThl 0CBOCHUS YU4eOHOW AUCIHUILINHEL, ITOUICKAIINE IIPOBEPKE........

3. OHCHKa OCBOCHMHA V‘I€6H0ﬁ JAUCTIHIIIIMHBL ..cvvviiiiiiiiiiiiiiiiiiiiiiiiiieiiiieeeiiseeesinanes

3.1. DOPMBI Y METOJIEI OITEHUBAHIIS ... eevneerneeeneenneeeneeeneeeneseneennesesaesenesenaeeeesennees

3.2. TunoBskle 3a0aHUs JUIS OIIEHKU OCBOCHUS VUEOHOU JTUCIUAIUIAHGI ................

4, KOHTDOJ'II:HO — U3MEPUTEIbHBIC MAaTEpUAaJbl JJIs1 MTOTOBOM aTTECTAIMHM I10

V‘-IG6HOI>1 JAUCTTMITIINHC.




1.IIacmopT KOMILIEKTA KOHTPOJLHO-U3MEPUTEIbLHLIX MATEPHAJIOB...................

B pe3ynbraTte ocBOeHUS y4eOHOU AUCIUILIUHBI «MaTeMaTuka
oOyuaronuiics 10mKeH obnanate, npeaycMorpeHHsiMu PI'OC o cnenuanbHOCTH
08.02.05 CTponTenbCTBO M 3KCNAyaTauua aBTOMOOUAbHbBIX 4OPOr a3poapPOoOMOB

CiIcaAyromuMu YMCHUAMUA, 3HAHUAMMU:

3HATh:

3-1. 3HaueHne MaTeMaTUYECKON HaYKH JUIsl pELIeHUs 3a/1a4, BOSHUKAIOUIUX B
TEOPUU U MPAKTUKE, IIUPOTY U B TO K€ BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS
MaTeMaTHYECKUX METOOB K aHAJIN3y U UCCIIECTOBAHHIO TPOIIECCOB U SIBJICHHI B
IpUPOAE U OOIIECTBE.

3-2. 3HaHuWE NPAKTUKUA U BOIIPOCOB, BO3HUKAIOIIMX B CAMOM MAaTEMATUKE JJISI
dbopMHUpOBaHUS U PA3BUTHUS MATEMATUUECKON HAYKH; UCTOPUIO PA3BUTHS TIOHITHUS
YUCIIa; CO3JaHMUsl MATEMAaTUUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PAa3BUTUSA
r€OMETPUH.

3-3.YHuBepCaIbHbIN XapaKTEP 3aKOHOB PA3BUTHUS MATEMAaTHUECKUX PACCYKIACHUM;
UX MPUMEHUMOCTb BO BCEX O0JIACTIX YEIOBEUECKOU IEATETbHOCTH.

3-4. BepOATHOCTHBIN XapaKTep Pa3IMYHbIX IIPOLIECCOB OKPYKAKOLIET0 MUPA
YMers:

V-1.BBINONHATH apuPMETHUECKUE ACHCTBUS HAJ YUCIIAMU, COUeTast YCTHBIC U
MUCHMEHHBIE TTPUEMbI; HAXOIUTh MPUOIMKEHHBIE 3HAYCHUSI BETUYUH U
MOTPENTHOCTU BBIYHMCIICHUI (20COIOTHASI U OTHOCHUTEIIbHAS ); CPABHUBATh

YU CJIOBBIE BBIPAKECHUS;

V-2.HaxoIuUTh 3HAYEHUSA KOPHS, CTENEHHU, Jiorapudma, TPUTOHOMETPUYECKHUX
BBIPOXEHU Ha OCHOBE ONPEJCJICHUS, HCHOJB3YyS IMpPH HEOOXOAMMOCTH
UHCTPYMEHTAJIbHBIE CPEJCTBA; TOJIb30BAaThCS MPUOJMKEHHOM OLIEHKOH Ipu
MPaKTUYECKUX pacueTax;

V-3 BBINOAHATE TPEOOPa30BaHUS BbIPAXKEHUH, MPUMEHSISI POPMYIIbI, CBI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JorapumMoB, TPUTOHOMETPUUECKUX (PYHKIIUHA;

V-4 .BpIuuCHATh 3HA4YCHHE (YHKIMHM TO 33aJlaHHOMY 3HAUYCHUIO apryMEHTa Mpu
pa3IMyHBIX crocobax 3aaaHus GyHKIUU;

V-5.ompenensaTb OCHOBHbIE CBOMCTBA YHCIIOBBIX (PYHKIMH, MILTIOCTPUPOBATh UX Ha
rpadukax;

V-6.ctpouth Trpaduku WU3YYCHHBIX (QYHKIUNA, WILTIOCTPUPOBATh MO Trpaduky
CBOMCTBA JIEMEHTAPHBIX (PYHKIINIHA;

V-7.ucnonb30BaTh NMOHATHE (DYHKIUM 7SI ONMUCAHMS M aHaIu3a 3aBUCUMOCTEH
BEJIUYUH,;

V-8 HaXOAUTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;



¥-9.ucnonp30BaTh NPOU3BOAHYIO JJI M3YYEHUS] CBOMCTB (DYHKIIMI U MOCTPOCHUS
rpadukos;

V-10.npuMeHATh NPOU3BOJHYIO JJIsl MPOBEACHUS NPHUOIMIKEHHBIX BBIUYMCIICHUH,
pemary 3ajayd MPUKIAJHOIO XapakTepa Ha HaXOXACHWE HauOOJbIIEro U
HAaMMEHBIIIEr0 3HAYCHHUS;

V-11.BbIUHCIATH B MPOCTEUIINX CIIy4asX MJIOMATU U 00BEMBI C UCIOJIb30BAaHUEM
OIIPEJEIICHHOIO0 HHTErpaJIa;

V-12.pemars palMOHAJIBHBIE, [IOKa3aTeJIbHBIE, aorapupmuyeckue,
TPUTOHOMETPUUECKUE YPABHEHHUSI, CBOJSALIMECS K JIMHEHHBIM M KBaJpaTHbIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U CHCTEMBI;

V¥-13.ucnonb3oBaTh rpaguecKuii METOJT PELLICHUS] YPaBHEHUI U HEPaBEHCTB;
VY-14.1300paxkaTh Ha KOOPAUHATHOM TIOCKOCTH PEIICHUS YPaBHEHH, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.cocTaBisaTe M pemarb ypaBHEHUS UM HEPABEHCTBA, CBS3BIBAOIINE
HEU3BECTHBIE BEIMUMHBI B TEKCTOBBIX (B TOM YHCJI€ IPUKIIATHBIX) 3a/1a4ax.
V-16.pemate mnpocTeiime KOMOMHATOPHBIE 3aJaud METOJIOM Iiepebopa, a
TaK)K€ C UCIIOJIb30BAHUEM U3BECTHBIX (POPMYII;

V-17.BpIMUCHATh B MNPOCTEHIIMX CIy4yasiX BEPOSITHOCTH COOBITUH HAa OCHOBE
IIOJICYETa YHCIIA UCXOJI0B;

V-18.pacnio3HaBaTh Ha 4YepTeXKaX U MOJEISIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUSMU;
V-19.onuceiBaTh  B3aMMHOE  pACIIOJIOKEHUE IMPSAMBIX W INIOCKOCTEHM B
IIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 06 IMOM PACNON0NCEHUU,
V-20.aHanM3upoBaTh B MPOCTEUIIINX CIydasiX B3aUMHOE PacCMojIoKeHUEe 00bEKTOB
B IIPOCTPAHCTBE;

V-21.u300paxkaTb OCHOBHbIE MHOTOTPAHHHUKM M KpYTJble Tejda; BBINOJHATD
YEPTEXKHU 10 YCIOBUSAM 3a/1a4;

V-22.cTpouTh mpocTenine ceueHus Kyoa, Mpu3Mbl, TUPAMHUIBI;

V-23.pemiath MIaHUMETPUUECKUE M MTPOCTEUIINE CTEPEOMETPUYECKUE 3a7a4ud Ha
HAXO0KJEHUE T€OMETPUUECKUX BEJIMUMH (JJIMH, YTJIOB, IJI0Ia1eH, 00BEMOB);
VY-24.1cnosp30BaTh MPU PEMIEHUU CTEPEOMETPUUECKHUX 3a/1a4 IJIAHUMETPUUECKUE
(haKThl 1 METO/IBI;

VY-25.1poBOANTE AOKAa3aTEIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a]1a4;

®opmoit UTOroBOM aTTeCTallMy MO YUeOHOU JUCLMILINHE SIBISIETCS HK3aMEH.



2. Pe3yJbTaThl 0OCBOCHUS Y4eOHOM TMCUHMILIMHBI, OAJIEKALME POBEepPKe

2.1. B pesyapTare arTecTandd MO Y4YeOHON JUCHUIUIMHE OCYIIECTBIISICTCS

KOMIUIEKCHAsI POBEPKA CIAEAYIOINIUX YMEHUM U 3HAHUM:

Pe3yabTaThl 00y4yeHusi:
yMeHUs1, SHAHUS

IToxka3aTe/u OlleHKHU pe3yJbTaTa

DopMa KOHTPOJIA
U OLICHMBAHUS

3HaHus:

3-1. 3HayeHne MaTeMaTHISCKOMN 3Haer wMarepuan B OOmMHMX 4Yeprax; | YCTHBIN OImpoc.
HAyKH IS PelICHHs 3a/1ad, MaTeMaTUYEeCKUEe  METOJbl  pEIICHMS | 3a/auu.
BO3HUKAIOIIMX B TEOPUH U MPAKTUYECKUX 3a/1ay; MOXKET MPUMEHATH | TecThl.

MareMaTUYeckue MeToabl i peireHus | CamocTosTenbHas
MpaKTUKE, IUPOTY U B TO e

MIPaKTUYECKUX 3a/auy. pabora.
BpeMs OTPAaHHUYCHHOCTH

PEMi OTPaHHHICHHOC KontponbHas pabdoTa.

MIPUMEHEHHUS MaTeMaTUYECKUX Pedepar.
METO/IOB K aHAJIU3Y U [Ipesenramumu.
HCCIIEIOBAHUIO MPOIIECCOB U UccnenoBaTenbckas
SIBJICHHH B TIPUPOJIC U OOIIECTBE. pabora.

3-2. 3HaHMe MPAKTUKUA U BOIIPOCOB,
BO3HUKAIOIIHNX B CaMOil
MaTeMaTHKe Il POPMUPOBAHUS U
Pa3BUTHS MaTEeMAaTUUYECKOU HAYKH,
WCTOPUIO PA3BUTHUS MMOHATHS YUCIIA;
CO3/ITaHUsI MaTEMaTUYECKOTO
aHaJIn3a; BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPUU.

3Haer OCHOBHBIC METOAbI peliCHus;
OCHOBHBIC ~ MAaTE€MAaTHYECKHE  METO/BI
peIICHUA THIIOBBIX IMPUKIAJAHBIX 3a1a4,
IpUEMBl pELIeHUs MPHUKIAIHBIX 3a]ad B
npoeccnoHalbHOMN 1eATeNbHOCTH.

YcTHbIM onpoc.

3amaun.

TecTrl.

CaMocTosTenpHas

pabora.

KonTponbHas pabora.

Pedepar.

[IpesenTanumu.
Hccnenosarennckas

pa0ora.

3-3.YHuBepcalbHbII XapakTep
3aKOHOB Pa3BUTHSA
MaTeMaTHUECKUX PacCyKICHUHN; UX
IPUMEHUMOCTb BO BCEX 00JaCTAX
4eJI0BEYECKOH J1eATeIbHOCTH.

3HaeT onpeaeneHus U GOpMyIIbl; 3HaET
OCHOBHBIE METO/Ibl PEIICHUSI TUTTOBBIX
3aJa4; 3HaeT 00JacTh NPUMEHEHHUS.

YcTHBIN ompoc.

3agaun.

TecThl.

CaMocTtosTebHas

pabora.

KonTposnbnas pabora.

Pedepar.

[IpezenTtanum.
HccnenoBaTenbckas

pabora.

3-4. BeposATHOCTHBIN XapaKTep
pa3IMYHBIX IPOLECCOB
OKpY’KaroIlero Mupa

3HaeT onpeaeaeHus U GOpPMYIIbl; 3HAET
OCHOBHBIE METO/Ibl PEIICHUS TUTTOBBIX
3aJa4; 3HaeT 00JacTh NPUMEHEHHUS.

YcTHBIM onpoc.

3amaun.

TecThl.

CamocrosTenbHas

pabora.

KonTposbhas pabora.

Pecepar.

[IpezenTanum.
HccnenoBaTenbckas




pabora.

YMmeHnus:

V-1BemonHaTe  apupMeTHYECKUE
JEUCTBHS HaAI 4YHCIaMH, CcodYeTas
YCTHBIE U NHUCHbMEHHBIE TPUEMBI;
HAXOJUTh NpUOIHKEHHBIE
3HAUYEHHS BEJIMYMH U MOTPEIIHOCTH
BBIYMCIICHHH ~ (aOcomroTHass |
OTHOCHUTEJIbHAsA); CPaBHUBATH
YHCJIOBBIC BBIPAKEHUS;

YMeeT ucnoap30BaTh OCHOBHBIE ITPUEMBI,
OCHOBHBIE TOHATHA U (OPMYIIBI; peIIaTh
3a/1a4y IIPUKIIAJHOIO XapaKTepa.

YcTHbIM onpoc.
CamocTrosTenbHas
pabora.

KonTponbnas padora.

V-2.HaxoauTh 3HA4YCHHUS KOPHS,

Z[aeT OnpeaAcIICHNUA OCHOBHBIX HOHHTHfI,

YcrHbIi onpoc.

CTCIICHU, JIOFapI/IfbMa, YMECT HUCIIOJIb30BaTh IPHUCMBEI, CaMocTtosTelbHas
TPUTOHOMETPUYCCKUX BBIPAKCHUN | IpUMEHATH OCHOBHBIE IIPUEMBI U pabora.

Ha OCHOBE OIPEICNICHHS, | 0cHOBHBIC (OPMYIIBL.

UCTIONB3YS TIPH  HEOOXOJUMOCTH KonrponsHas pabora.
MHCTPYMEHTAJIbHbBIE CpE/CTBa;

MIOJIb30BATHCS MPUOIMIKEHHON Uccnenoparensckas
OLIEHKOMN IpU  MPAKTUYECKUX paborTa.

pacuerax;

V-3.BbIoNHATh  NpeoOpa3oBaHMs | YMEET HCIONb30BaTh (OPMYIIbI, pemarh | Y CTHBIN onpoc.

BBIPQKEHUH, MPHUMEHssT (HOPMYIIHI,
CBSI3aHHBIC co CBOMCTBaMH
CTEMEHEH, J0rapupmMoB,
TPUTOHOMETPUYECKUX (DYHKITHIA;

3aaa4yu, OIHpasACb Ha TeOpeTI/I‘IGCKI/Iﬁ
MaTepual. pelulaTb NPAKTUYICCKYIO 3a/1avy,

HU3Yy4YCHHBIMH MCTOdAMMU.

3amauu.
CamocrosrenbHas
pabora.
KonTposabnas padora

V-4 .BerauciaTs 3HAUYCHHE
(GYHKIMM 110 33JaHHOMY 3HAYEHHIO
aprymeHTa

pu pa3INYHBIX

crocobax 3aaHus GyHKIUH

YMmeeT ucnonb3oBaTh (GOPMYIIbI, pelIaTh
3a/la4d, ONHUPAasAChb Ha TEOPETUUYECKUM
MaTepHuall: pelaTb IPakTUYECKYIO 3a1ady,

HU3Y4YCHHBIMH MCTOdaMHU.

YcTHBIT ompoc.
3agaun.
CamocrosiTenbHas
pabora.
KonTponbHas padora

V-5.0npenensiTe OCHOBHBIC
CBOICTBa YUCIIOBBIX (QYHKIIUH,
WUTIOCTPUPOBATh X Ha rpadukax

YMeeT ucnonb3oBaTh GOPMYIIbI, pelaTh
3a/la4d, ONHUPAasAChb Ha TEOPETUUYECKUM
MaTepHuall: penaTb NPakTUYECKYIO 3a1ady,

HU3Y4YCHHBIMH MCTOdaMHU.

YcTHBIN ompoc.
3agaun.
CamocrosiTenbHas
pabora.
KonTponbnas pabora

V-6.Ctpouts rpaduku U3y4eHHBIX

YMmeeT ucnonb3oBaTh (GOpPMYIbI, peuaTh

YcTHBIM onpoc.

yHKIMH, MIUTIOCTPUPOBATE IO | 3a5ayy, onmMpasch Ha TeOpeTHUeCKUid | 3aTadH.
rpa)uKy CBOMCTBA 3JIEMEHTAPHBIX
pag Y p MaTepua: pemaTh MPakTHIECKYTo 3a/ady, | CaMOCTOATENbHAs
(GyHKITUH; pabora.
W3YYEHHBIMU METOJAMH.
KonTtponpHast pabota
Hccnenosarennckas
pabora.
V-7.Hcnonp30BaTh MOHATHE | YMEET HCIOIb30BaTh (OPMYJbI, pemiaTh | Y CTHBIN Ompoc.
GYHKIUM IS OTIMCAHUS M aHaIK3a | 3aJla4d, ONHUpPAasCh Ha TEOPETUUECKHA 3agaun.
CamocTosiTenpHast

3aBUCUMOCTEN BEINYUH

MaTepUal: peuarb NPakTUYECKYIO 3a1a4y,

pabora.




HU3Y4YCHHBIMH MCTOdAMHU.

KonTtponsHas padora

V-8.Haxonutb MPOU3BOJAHBIE
AIIEMEHTAPHBIX ()YHKIIHIA;

YMeeT ucnonb3oBaTh (GOPMYIIBI, pelaTh
3a/layd, ONHUPAasChb Ha TEOPETUUECKHIA
MaTepual: peuarh NPakTUYECKyIo 3a7auy,
W3yYEHHBIMU METOJ/IaAMH.

YcTHBIM onpoc.
3amaun.
CaMocTrosTenbHas
pabora.

KoHTpoinbHas pabora.

V-9.Ucnonp30Bath IPOU3BOJHYIO
JUISL U3Y4YCHUSI CBOMCTB (DYHKIIUN U
NOCTPOCHUS T'PapHKOB;

MoseT [naTh ONpeeNeHHe OCHOBHBIX
MOHATHM, YMEET UCIOJIB30BaTh (HOPMYIIbI,
BBITIOJTHSIET MMOCTPOEHHUE rpaduka.

YcTHbIM onpoc.
3amaun.
CamocrosiTenbHas
pabora.

KonTponabnas pabora.

V-10.IlpumeHsATh  NPOU3BOJHYIO
JUIS TIPOBENCHUS TMPUOJIMKEHHBIX

BBIUMCJICHUM,  pemath  3aJauu
MIPUKJIIATHOTO Xapakrepa Ha
HaxOXJICHWEe  HauOOJIBIIETO U

HaAanMMCHBIICTO 3HAYCHM A,

VYmeer HUCIIOJIb30BaTh

bopMyibl,
MPUMEHSTh METOJBI PEUICHHS; pelaTh

3aJ1a4M MPUKJIAJHOTO XapaKTepa.

YcTHbIM onpoc.
3amauu.
CamocTosTenbHas
pabora.
KonTponbnas padora

V-11.Bpluucnar B MOpPOCTEHUIIUX

YMmeer HUCIIOJIB30BATh

dbopMyIbI,

VYcTHbIi onpoc.

Clydasx IUIOIAad ¥ O0bEMBI C MPUMEHATh METOJIbI PEIICHUS; pPEeIIaTh 3anayu.
UCIIOJIb30BAHUEM  OIPE/ICIICHHOTO
‘ pel 3a1a4M PUKIIATHOTO XapaKTepa. CamocrosTenbHas
UHTErpaa; pabora.
KonTponabhas pabora.

V-12.Pemats panMoHaNbHBIE, | YMeeT HCIIOJIB30BaTh ¢dbopMmynibl, | YCTHBINM onpoc.
IIOKa3aTCILHEIC, IPUMEHATh METOABI PENIeHHs; pelaTh | 3a1auH.
aorapu(MUUECKIe

pud ’ 3a/1auyl TIIPUKJIAHOTO XapaKTepa. CamocrosTenbHast
TPUTOHOMETPHUYECKUE YPaBHEHHS, pabora.

CBOIIINMECS K JIMHEHHBIM H
KBaJIPaTHBIM, a TaKxke
aHaJIOTrUYHbIC HEpPaBEHCTBA Hu
CHUCTEMHBI,

KonTponbnas padora

V-13.Ucnonp3oBath rpauueckuit
METOJI pELIEHUs YpPaBHEHHH W
HEPABEHCTB;

Hmeet noHsATHE O pelieHuy rpadhuyeckum
METOJOM, PEIIAET MPOCTENIINE
YPaBHEHUS U HEPABEHCTBA; 3a7a4u
MIPUKIIATHOTO XapaKTepa.

YcTHBIN ompoc.
3agaun.
CamocrosiTenbHas
pabora.
KonTponbnas pabora

V-14.N300paxaTh Ha
KOOPJMHATHOMN TUIOCKOCTH
pelIeHUs] ypaBHEHUM, HEPaBEHCTB
N CUCTEM C IBYMS HCU3BCCTHBIMMU,

OpueHntupyercs Ha KOOPJMHATHOMN
IUIOCKOCTH; M300pakaeT pelieHusi Ha
KOOpPAMHATHOM  IUIOCKOCTH;  pPEIIaeT
3aJ1auH.

YcTHBIN onpoc.
3agaun.
CamocrosTenbHas
pabora.

KonTponpHas pabora.

V-15.CocraBnArh 51 pemiath
YpaBHEHHUS u HEPABEHCTBA,
CBS3BIBAIOILINE HEU3BECTHBIE

BEJIMYMHBI B TEKCTOBBIX (B TOM
YyCJIe MPUKIIAHBIX) 3a/1a4ax.

YMeTh aHaTM3UpPOBATh TEKCT 3aa4H,
pemaTh 3aa4y 1o npeagoKeHHOMY
QITOPUTMY; CAMOCTOSITEILHO ONpeAesieT
QJIITOPUTM PELICHHUS.

YcTHBIM onpoc.
3agaun.
CamocrosTensHas
pabora.




KonTtponsHas padora

V-16.Pematp npocTeiiimune
KOMOMHATOPHBIE 33Jaud METOJOM
nepebopa, a TaKKe
C HUCHOJBb30BAHWEM  HW3BECTHBIX

bopmyur;

Mo:keT 1aTh aHaIu3 2JIEMEHTapHBIX
COUYETaHM, yMEET UCIOJIb30BATh
(hOpMyIIBI; CAMOCTOSITETTLHO pPeIIaeT
3a/layM ¢ mpuMeHeHueM GopMyI u
OCHOBHBIX MOHSTUIH KOMOMHATOPUKH.

YcTHbIM onpoc.
3amaun.
CaMocTrosTenbHas
pabora.
KoHTtposbHas pabota

V-17.Bpluucndarb B MOpOCTEUIIUX
cllyyasix BEpOSITHOCTH COOBITHI Ha
OCHOBE II0JICYETA YHCIIA UCXO0B;

JlaeT aHaJM3 BEPOSITHOCTH, YMEET
UCIOJIb30BaTh (POPMYIIbI, pEeLIaTh
IIPAKTUYECKHE 3aJauu.

YcTHBIM onpoc.
3amaun.
CaMocTosTelbHas
pabora.
KoHTtposbHas pabota

V-18.Pacnio3HaBarh Ha 4yepTexax U
MOJIETISIX IPOCTPAaHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TpPEXMEpHbBIE
00BEKTHI C ux OIITMCaHUsIMU,
N300paKEHUSIMU;

VY3HaBaTh 0OBEKTHI B IMPOCTPAHCTBEHHOM
1300pakeHUM, CChLIATHCA HA TEOPEMBbl U
aKCUOMBl ~ CTEPEOMETPUH;  NPUMEHSITH
[I0JIy4YE€HHBIE 3HAHUSI [IPH PELICHUH 33]1a4.

YcTHbIM onpoc.
3amaun.
CaMocTrosTebpHas
pabora.
KonTposbHas padota

V-19.0nuceiBars
pacrojIoKeHue HPSIMBIX 5
IUIOCKOCTE B MPOCTPAHCTBE,
ApeyMenmupo8ams C80U CYHCOCHUs.
00 3MOM pacnonodNceHul,;

B3aMHOC

Vka3nIBaTh B3aMHOC PACIIOJIOKCHUC
IpsAMBIX H HHOCKOCTCﬁ, CCBhLIIIAThCA Ha
TCOPEMBbI U AKCHOMBI CTCPECOMCTPHU,
NPpUMCHATL IIOJIYUYCHHBIC 3HAHUA IIPpU
pPEeIICHNHU 3a1a4.

YcTHbIM onpoc.
3amauu.
CamocTosTenbHas
pabora.
KonTposabnas padora

V-20.Ananu3upoBaTh B
OPOCTEHIINX CIydasx B3aMMHOE
pacroyio’xeHue 00BEKTOB B
IPOCTPAHCTBE;

VY3HaBaTh OOBEKTHI B MPOCTPAHCTBEHHOM
1300pakeHuH; HaXOJUTh JHUAN
IIEPECEUEHNs] U TOYKM  IIEPECEUCHUS
00BEKTOB; pelaTh 3a/1a4yu.

YcTHbI onpoc.
3amaun.
CaMocTrosTebpHas
pabora.
KonTponbHas pabota

V-21.N300paxaTh OCHOBHBIE
MHOTOTPaHHUKH U KPYTJIbIE TENa;
BBITIOJIHATE YCPTCKU MO YCIIOBUAM
3a1ad;

YmMeer naTh U300paskeHre OCHOBHBIX
TreOMETPUUYECKUX (PUTYD; BBHITOIHATH
LIepTe)KI/I K 3a1a4€; 1aTh IIOACHCHUS B
XOJIe PeIICHHUS 3a/1a4H.

YcTHbI onpoc.
3amaun.
CaMocTrosTebpHas
pabora.
KonTponbHas pabota

V-22.Ctponts MpoCTeNIne
cedyeHus KyOa, MIPU3MBI,
ApaMU/IbL;

JlaeT ompeaeieHre CEUEHUIO; CTPOUT
MPOCTEUIIINE CCUCHHUSI; PEIIAcT 3a]auH C
MPUMCHCHHEM CCUCHHSI.

YcTHBIM onpoc.
3agaun.
CamocrosTenbHas
pabora.
KonTpomnpHas pabota

V-23.Pemats NaaHUMETPUUECKHE U
IPOCTEHIINE CTEPEOMETPUUECKHE
3a1a4n Ha HaXO0XJICHHE
TreOMETPUYECKUX BEJTUYUH (JUIMH,
YTJIOB, TUIOIIA/IeH, 00HEMOB);

Moxet BbIOpaTh AJIs peIieHust
MpaBWIbHYIO (OPMYITy; yMEeT
UCIOJIb30BaTh (OPMYITY; pelIaeT 3a/1auH,
I10JIy4aeT IPaBUIIbHBIA OTBET.

YcTHBIM onpoc.
3amaun.
CamocTosiTennpHast
pabora.
KonTposnbnas pabora




V-24. Victions30BaTh Npu pemieHu | Moxer BBIOPATH TSt pemieHns | Y CTHBIN onpoc.

CTEPEOMETPUIECKUX 3aa4 | MPaBUIIbHYIO dhopmyy; YMEET | 3anauu.
IUTAHUMETPUYECKHE  (BaKThl M | HCHOJIB30BaTh (OPMYITY; pEIIacT 3a1a4r. | CaMOCTOSTeIbHAS
METO/IbI; pabora.

KonTponbnas pabora.

qDOpMOfI aTTcCTaluu 110 y‘l@6H0ﬁ JAUCHUIIIINHC ABJIICTCA OK3aMCH.




3. OneHka ocBoeHuUs1 Y4eOHOM IMCUMIINHBI:
3.1. ®opMbI U METOAbI OLIEHUBAHUS

[IpeaMeTOM OLIEHKH CIIy’KaT YMEHHUs W 3HaHusA, npexycmorpeHHbie OI'OC
1o JuciuIuinHe «MateMatrkay, UToropoit arrectaiueit mo yaeOHOM JUCITUTIIINHE

ABJIAICTCA JK3aMCH.



OueHnka ocBOeHHsI YUeOHOM TUCHMILUIMHBI 110 TeMaM (pa3aesiam)

JJ1eMeHT (I)OprI U METOAbI KOHTPOJIA
yuyeOHoi
JUCIMILIT Texymui KOHTPOJIb Py0exxkHbIii KOHTPOJIb IIpome:xxyToYHas aTTECTALUA
HHBbI
dopma IIpoBepsiembie dopma IIpoBepsiembie dopma IIpoBepsiembie
KOHTPOJISA Y,3 KOHTPOJIS Y,3 KOHTPOJISI Y,3
Tema 1. YeTHbIi onpoc. V1,31,32 3adeT Mo MOBTOPEHUIO V1,31,32
IloBTOpeHue | BBOAHBIN KOHTPOJI.
0a3KuCHOrO
MaTepuasa
Kypca
anreOpol
HETIOJTHOU
cpenHen
TITKOJTBI
Tema 2. YerHblii onpoc. V1,31, 32
PazBurne CamocrosTenbHas
MIOHSITHSL O pabota.Nel
qucIne. 3auer
Tema 3. YcTHbI# onpoc ¥2,¥3,32 Kontponsnas pabora ¥2,¥3,32
KopHn, KontponbHas pabota
CTETEHU U Nel. CamocrosiTenbHast
norapudmsl | pabora.
Tema 4. YeTHbIi opoc V3,V12,¥13,33 KonTponbnas pabota V3,V12,¥13,33
OcHOBBI KonTtponsHas pabota No2
tpuronometrp | Nel. CamocTosTensHas
un pabora.
Tema 5. YeTHbli onpoc V7,¥6,Y5,Y4 Kontponbnas padora V7,¥6,Y5,Y4
Oynknmn ,ux | CamocrosiTenbHas Ne2
cBOlCTBa M | pabora.

rpadukn

Kontponsnas padora Nel




Tewma 6. YcTHbIN ompoc. ¥8,¥9,¥20,¥10,Y11, | KonrponbHas padorta V8,¥9,¥20,V10,V11,
Hauana CaMocTosTeNnbHas 32 No2 32,33,
MaTeMaTH4yec | pabora.
KOT0 aHaJIn3a | KonrtposipHas padota Nel
TectupoBanue
Tema 7. YerHblit onpoc. V12,V13,V15, 33, Konrtponpaas padora V12,V13,V15, 33,
Vpasuenust u | IIposepounas pabota. Ne3.
HepaBeBeHCTB | KonrtponbHas pabota
a Nel. CamoctosiTenbHas
pabora.
Tema 8. VerHBIM onpoc V16Y17, 34. Konrponsnas pabora V16Y17, 34.
Kombunarops | CamocrostensHas
Ka, pabora.
CTATHCTHKA 1 KontpompHas pabora Nel
Teopust
BEPOSATHOCTEH
Tema 9. YeTHbli onpoc V18,¥19,32, V18,Y19,32,
[psimere n CamocrosiTenbHast
IJIOCKOCTU B | paborTa.
HPOCTPAHCTBE | KonTpospHast padora Nel
Tema 10. YcTHbIi ompoc. Y21,¥22,V23,32, V21,¥22,V23.32,
Muororpannn TectupoBanue
Ki. KontponsHas padoTa Nel
Tema 11. VerHBIM onpoc V22,2432, V22,924,732,
Tena n TectupoBanue
TOBEPXHOCTH | CapmocrosTenpHas
BpaIlCHHS. pabota.
Konrponbsnas padora Nel
Tema 12. VerHbiii onpoc V25,924,32 KouTtponbHas padora V25,2432 V1,V¥2,¥3,V4,V5, 31,

W3mepenus B
TEOMETPHIL..

CaMocTosTenbHas
pabora.

32, 33,34, 35, 36, 37, 38.




Tema
Urorosas
pabora

3aueTr

V1-V25,31-34;

DK3aMeHaIMOHHAas
pabora.

V1-¥25,31-34;




Tunoswble 3a1aHuA 1Sl OLEHKU OCBOCHUS Y4eOHOW TUCHMILTHHBI
TunoBble 3a1aHus 1J15 OneHKH 3Hanuid 31,32,33,34
ymenuii Y 1,¥2,¥3,¥V4,Y
5,¥6,Y7,¥8,¥9,¥10,¥11,¥12,¥13,¥14,¥15,¥16,¥Y17,¥Y18,¥19,¥20,¥ 21,
¥V22,¥23,¥24,25

BBoaHbBII KOHTPOJIb

Bapuanum 1

[E—

. Pemuts ypaBuenue: 2x° + 3x — 5 = 0.
2. Pemutb cuctemMy ypaBHEHUU: | 3x —y = 3,
JL3x -2y =0.
3. Pemutsb HepaBeHCTBO: 6x — 5(2x +8) > 14 + 2x.
4. Hautu 15% ot uncna 80.
5. BeimonHuTE ACHCTBUE, U PE3YyJIbTAT 3AMUILINATE B BUJE JECATUUHON JPOOU:
(1,2-1073)-(3-1071).

Bapuanm 2

[E—

. Pemuts ypaBuenue: 5x° - 7x + 2 = 0.
2. Pemwuts cuctemy ypaBHeHul: | 2x +y =1,
JL5x +2y=0.
3. Pemmutsb HepaBeHCTBO: 5 +x > 3x - 3(4x +5).
4. Haiitu 45% ot uucina 90.
5. BeimonHUTE ACUCTBUE, U PE3YyJIbTAT 3AMUIINUTE B BUJE JECATUUHON JPOOU:

(1,6 -1075) - (4 - 10%).

Bapuanm 3

[E—

. Pemuts ypaBHenwue: 3x° - 5x - 2 = 0.
2. Pemntb cUCTEMY YPAaBHEHUN: x+J3y=7
{3)6 +2y=-5.
3. Pemuth HepaBeHCcTBO: 3(3x - 1) > 2(5x - 7).
4. Haiitu 40% ot umncna 120.
5. BeimonHuUTE ACHCTBHE, U PE3yJIbTAT 3AIMUIINUTE B BUJIE JECATUUHON JTPOOHU:



7,2 -1071
1,2 - 1010 -

Bapuanm 4

1. Pemmwrts ypaBrenue: 2x° - 7x + 3 = 0.

2. PemmTh cucTEMY YpaBHEHUI: {

2x -3y =1,

Ix+y=7.

3. PemuTh HepaBeHCTBO: S(x + 4) > 2(4x - 5).
4. Hawnitu 30% ot uucinia 240.
5. BrimonHuUTE ACHCTBHE, U pe3yJIbTAT 3AIUIINTE B BUJE JECATUUHON IPOOHU:

6,4 - 1012
8- 101*
OTBETbHI
No 3aganue 1 | 3amanme 2 | 3aganue 3 | 3amanwue 4 3aganue 5
BapHaHTa
1 -2,5; 1 (2:3) x<-9 12 3,6:107=
0,00036
2 0,4; 1 (-2:5) x>-2 40,5 6,4:107=
0,0064
3 152 (-3;2) x<11 48 6:10"'=
0,00000000006
4 0,5; 3 (2;1) x<10 72 0,8:107=
0,008

3AYET no nosmopenuio




Bapuanm 1

. Pemuts ypaBuenue: 3x° + 8x — 3 = 0.
. Pemute cucremy ypaBHenunt: [ 3x — 2y =),
JL2x +5y=16.
. Pemuts HepaBeHcTBO: 2x — 3(x + 1) > 2 + x.
. Haiitu 15% ot uncna 70.
. BrimonHuTe neiicTBue, U pe3ynbTaT 3aUIINTE B BUE NECATUUHON APOOH:
(1,2-1073)-(4-1071).

3AYET no noemopenuro
Bapuanm 2

. Pemuts ypaBuenue: 5x° - 7x + 2 = 0.

. Pemuth cucremy ypaBHeHuit:  2x + 3y =-7,
{x -y =4.

. Pemuts HepaBeHCTBO: 25 - x> 2 - 3(x - 6).

. Hantu 25% ot uucma 120.

. BeimosniHuTE fECTBUE, U PE3YyAbTAT 3aIIUIINTE B BUE ACCATUYHON ApOOH:
(1,4-1075) - (3 10%).

3AYET no noemopenuio
Bapuanm 3

. Pemmrts ypasrenue: 9x° - 6x + 1 = 0.

. Pemute cucremy ypaBHenuit: [ 2x -y = 13,
{ZX +3y=09.

. Pemnts HepaBeHcTBO: 2(x - 1) >5x-4(2x + 1).

. Hantu 60% ot umucia 120.

. BeimosiHUTE AECTBUE, U PE3YyIbTAT 3aIUIINTE B BUC ACCATUYHON APOOH:

3,6-1071
1,2-103°
3AYET no noemopenuro

Bapuanm 4

. Pemmts ypasrenue: 6x°- 7x + 1 = 0.

. Pemmnts cucremy ypaBHenmit: [ 2x -3y = [,
{3)6 +y=7

. Pemmuts HepaBeHnctBo: 2(1 -x) > 5x - (3x + 2).

. Hantu 20% ot uucma 150.



BreimmonuuTte neiicTBue, U pe3yapTaT 3alHUIINTE B BUAC JECATUUHON Ipodu:

9,6 1072
2,4:103
OTBETHBI
Ne 3amanue 1 3aganue 2 | 3amanue 3 3amanue 4 | 3amaHue 5
BapuUaHTa
1 3;2 (3;2) X <-25 10,5 4,8-10"=
0,00048
2 0,4; 1 (1;:-3) | x>-2,5 30 4,2-107=
0,0042
3 1 (2;1) x> -2 72 3-107=
3 ; 0,0003
4 ;2 2;1) x<0 30 4-107=
0,00004

CamocrosiTtesibHasi pabora Nel




3AYET:
JlecTBUTEBbHBIE H KOMILIEKCHBIE YHCJIA
BAPUAHT 1
. JlaWiTe omnpenenieHUe JEUCTBUTEIIBHBIX YUCEIL.
. Jaiite onpenenenre abCOMOTHON MOTPEIIHOCTH MPUOTUKEHHOTO YKCTIA.

. Bprauciure:
8 5
S _o7s LA 73TOT5 TR 50 18
6 18°27 o3 2 .1 7 8"
4 7 6

. IIpu B3BEMIMBaHMM KyIJIEHHOI'O pUCa IOIYYUIIOCH 3,5 KT, IPUYEM
U3BECTHO, YTO Mpe/eibHast a0CON0THAS OTPEIIHOCTh paBHa 14 T.
OnpenenuTs NpeAeIbHY0 OTHOCUTEIBHYIO IIOTPEIIHOCTD U TPAHULIBI
UCTUHHOTO 3Ha4eHUs (4) Macchl KyIJIEHHOTO pHca.

o c
. Haiitu 3Hauenue BbIPAKCHUA E , €CJIK

hb=— ¢c=2 3+2i.

3AYET:
JelicTBUTE/IbHBIE U KOMILJIEKCHbIE YHCJIA
BAPUAHT 2
. JlaTe onpenenieHue KOMIUJIEKCHBIX YUCEIL.
. [aiiTe onpeneneHre OTHOCUTENBHON MOTPENTHOCTH MPUOIMKEHHOTO YHCIIA.
. IIpu B3BEMIMBAaHUM KyIJIEHHOI'O BUHOTPAJa MOJYYUIIOCH 6,6 KT, TPUYEM
U3BECTHO, YTO Mpe/eibHas a0CONIOTHAS OTPEIIHOCTh paBHa 33 T.
OnpenenuTps NpeAeIbHY0 OTHOCUTEIBHYIO IIOTPEMIHOCTh U TPAHULIBI
WCTUHHOTO 3HaueHUs (A4) MacChl KyTJICHHOTO BUHOTPa/Ia.
. Bpruuciurs:

4.5: 47,375 — 26% -18-0,75 -2,4:0,88
17,81:1,37 — 232:12

3
. Haitu 3HaueHue BeIpaXeHUs: —, €CIU

Sl a

b=—; c=- 2-— 2i.

-1

N
N

[y

OTBETHI k 3AUYETY «/leiicTBUTeIbHbIE H KOMIIEKCHBIE YHCIA»



No Bapuanr 1 Bapuant 2
3alaHUA
1 COBOKYITHOCTh BCEX palMOHAIBHBIX W Bcex | Uucina Buna z=a+bi ,rneau b —
MPPALOHAIBHEIX HHCEN 00pa3yeT MHOXECTBO | ICHCTBHTEIBHBIC YHCIA H i°=-] HA3BIBAIOTCS
IeCTBUTEIILHBIX YUCEIL. KOMIUICKCHBIMHU YHCIIAMHU.

2 Bemuunna A,= 4 — a , rae A — TouHOE 5,=2¢  OrHOCHTEIBHOI MOrPEIHOCTHIO
3HAYCHHE YUCIIA; @ — €r0 MPUOIMKEHHOE 4 5 .
3HAYCHNE, HA3BIBACTCS a6COTIOTHOI qucia a HaSLIBaeTGCSI OTHOLLICHHE A6COIOTHOIH
R —— MOrPENIHOCTH K a0COMOTHOM BesnHe

NpUOIMKEHHOTO 3HAYCHHUSI.
3 1) A=35ke=35002; A=14 2; 1) A=6,6 ke=66002; A=33 2;
5=t 1 L 0004= 04% B _ 39 L _ 0,005 = 0,5%
a7 72 73500 250 0 7 [%T 4 T 6600 200 oo 0T
2) Hcmunnoe 3nauenue maccot A=35002 ) Hemunnoe 3nauenue maccol A=6600 2
(14 2) (£33 2)
unw A=3500 2 (£0,4%) unu A=6600 2 (£0,5%)
2 4
5 € _ 23+20 _ 2 3420 3-i _6-2 3i+2 3i-2i® _ |c¢ _ - 2-2i - 21+ 1-i _ - 1-i% _
B 4 B 4 b zz 2 2 2
3-i 1-i
_6+2 -2
=% - =5 =1
CamocrositenbHas padota Nel.
. Koumponvnas paboma «JIOI'APUDMBIy»
Bapuanm 1
0,5logs 25

1. Botyuciume 5

2. Haiioume obnacms onpedenenus ¢pynxyuu

3. Pewume ypaenenus:

a) log,(4x-1)=3;

6) |Og72 =1- |Og7 (5 -X).

4. Pewwume HepaseHcmaa:

a) logs(1-4x)<2;

3x +

y=1lg

X — .




6) log.:(2x+3)>-3.

Bapuanm 2

2log,s 4
1. Botyuciume 5

4x —
2. Hatioume obaacme onpedenenus pynkyuu ) = lg .

3. Pewuume ypasnenus:

a) logy 2x-1)=2;

6) log,(2x+3)=log,4+ 1.
4. Pewuume nepasencmsa:

a) logz(2-3x)> 2;

6) logl (x+1)>-2.

Bapuanm 3

2logs 7
1. Boiuucaume 6

Sx—!

2. Haiioume obnacmo onpedenenus @yukyuu ) = 1g e -

3. Pewuume ypagnenus:
a) logs (6x-1)=2;
6) logz(4x+5)=1log;9+ 1.
4. Pewuume nepasencmea:
a) logs(2-5x)> 3;
6) logi (x-1)>-1.
6

Bapuanm 4

0,51og; 9
1. Boiuuciume 3

xX—

2. Hatioume obnacme onpedenenus gyukyuu Y = lg et .

3. Pewuume ypaenenus:

a) logy (7x-2)=2;

6) log;(2x +5)=1ogs49 + 2.
4. Pewuume nepasencmsa:

a) logs(5-x)>0;



6) log, Bx-1)>-1.

Bapuanm 5

0,51ogg 64
1. Botyuciume 8

7-x
2. Hatioume obaacme onpedenenus pynkyuu ) = lg oy -

3. Pewuume ypasnenus:

@ log. (x-2)=-2

6) logs(2x - 3) =logs25 - 2.
4. Pewuume nepasencmsa:

a) logg(3-x)<0;
6) log, Bx-1)<-1.

Bapuanm 6

0,5log; 121
1. Boiuucaume 1 1

5-'x

2. Haiioume obnacmo onpedenenus @yukyuu ) = 1g o -

3. Pewuume ypagnenus:

@) log,(x-2)=-3;

6) logg(2x - 3)=1loggl - 1.
4. Pewuume nepasencmea:

a) logs(8-x)<2;

6) log, 2x-1)<0.

Bapuanm 7

0,51og;,144
1. Boiuuciume 12

6+ !x

2. Hatioume obnacme onpedenenus gyukyuu Y = lg -

3. Pewuume ypaenenus:

@) log,(2x-1)=-4,

6) logs(x-3)=1og;27-1.
4. Pewuume nepasencmsa:

a) logs(5-x)<2;



5 log, (x+3)<-1.

Bapuanm 8
0,5log;;169
1. Botuucnume 13 :
3+ x
2. Hatioume obaacme onpedenenus pynkyuu ) = lg .
3. Pewuume ypasnenus:
o log, (x-2)=0;
2
6) logs(x+9)=1og;81 - 3.
4. Pewuume nepasencmsa:
a) logs(x-6)<2;
6) log, (x+5)>-2.
9
Bapuanm 9
2log,e9
1. Buiuucnume 7 v
2. Haiioume obnacmo onpedenenus @yukyuu ) = 1g zx,;l .

3. Pewuume ypasnenus:

a) logg (5x-2)=1;

6) logeg(x+5)=1logs36+ 1.
4. Pewuume nepasencmsa:

a) logs(3-x)>0;

Omeemeol K KOHMponabHoU pabome Ne9 «/lozapugmebi»

Ne BapuaHm | BapuaHm | BapuaHm |BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm
300aHuUA
1 2 3 4 5 6 7 8 9
1 5 4 7 3 8 11 12 13 9
(-o03-1) | (°952) (coos-1)  [-2°3-3,5) (-1.7) [(%;2,5) | (->°i-3) |(-e=;-1,5)(-=;-0,5)
U ( < ,°°) ‘oo 1 1 =)
2 |ugee) | U (0,4;0°) U (55=) 0(%;00) U (5 500) | V(35%°)




3a) 2 8,5 20 18 10 8,5 3 2
36) 2 2,5 55 | 1198 2 28 12 -6 211
4a) | ;1) |(oop- 2 [o-1241 | (o4l | [23) | [-8:8) | [-20;5) | (6;31] | (-e<;2]
46) (-1,52,5) (-1;24) | (L7) | (3;2) | (2;00) | (Lio0) | (65°0) | (-5:76) | (1;17)

1. I[aflTe OIIpE€aACIICHUC norapH(bMa JaHHOI'O YHCJia IO JaHHOMY OCHOBAHMUIO.
5—4x

2. Haipgute o6s1acThb onpegeneHus GpyHkiauu y = In o
X

3auér «Ceoiicmea nozapughmoe u nozapughmuueckon Gynkyuu)
Bapuanm 1

3. Boruucnute:a)logz; 81;6)log181;6) 3108315, p)31+loga4 . 1y32-10gs6
3

4. Haiigure x, eca log,x = 2log-,5 + %log736 — log,125.

5. Breruuciaure

31g2+1g0,25
lg14-1g7

3auér «Ceolicmea nozapughmoe u nozapughmuueckoul pyukuuu)
Bapuanm 2
1. CdhopmynupyiiTe OCHOBHBIC CBOMCTBA JIOTapU(PMOB.

2. Haipute 06s1acTh onpefeneHus GpyHKIuu y = Ig

1
3. Briuucnure: a)logs P

4. Haiiaure x, ecnu loggx = %log625 + 2logs3 — loge9.

5. Brruuciaure

3log,2-log,24

- 625

log,3+log,9

32—-8x
1 x+1
: 1081_; 6) 510g5125 : I,)52+log53 : A)53—10g53 )

3auér «Ceoiicmea nozapugmos u nozapupmuueckoii hynkyuu)
Bapuanm 3

1. Kakas ¢ynkuus Ha3siBaeTcs jorapudmudeckoit? Chopmymupyite OCHOBHBIC
CBOICcTBa Jorapupmuueckoit pyHkuu mpu a>0.




x+5

7x-1

3. Brruucnure: a)log, 16;6)log1 16;6) 410843 ; 1)41+10845 » 1)43-10848
7}

2. HalipuTte 06/1acTh onpejiesieHUs QyHKIMH Y = Ig

4. Haiinure x, ecnu logsx = 2logs3 + %log549 — %10g527.

1g81+1g64

5. Bremuuncaure .
21g3+3lg2

3auér «Ceolicmea nozapughmoe u nozapughmuueckou pyukuuu)
Bapuanm 4

1. 3anuimre OCHOBHOE JOTapu(pMUYECKOE TOKIECTBO.
x+9

4x-2

1 1 _
3. Beraucmure: a)log, —; logi~;6) 210827 ; 1) 4-10825 , 1y p3+l0g26
2

2. Hampaute obsactb onpefesieHus pynkuuu y = In

4. Haiinure x, ecnu log,x = %log464 + 2log,5 — log, 20.

log;2+log;4
5. Bprumciure —e3- 283
5logz;2—-logs8

OTBETDI k 3auéry «Ceoiicmea nozapughmos u nozapugmuueckoi

Gyuxyuuy

\ Maua Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4

HIRa

3ao

ue Ne

1. |Jlorapudpmom log,1 = 0. DYHKIHIO, 1)D(loga) =R,

OCHO-BAaHHIO a HYI0 QOpMYJIOH 3) JIorapumu-
naspBa-erca | 3)108,xy =log,x + y = log,x, lqeckas QyHKIIMS HA
MoKa3aTenb log, ». HA3BIBAIOT BCeil 0071aCTH
CTCIICHU, B f _ . Jora- OIIPCACICHUA
KOTO-PYIO 4log, y log, x pubMHIECKOil  [BospacTaeT
HYX)HO  BO3-| . g.y. byHKIIIEH C (rpu a>0)

BECTHU

OCHOBaHHUE 4,
4TOOBI  MOJTY-
YUTh YUCIIO 8.

5)log,x” = plog, x.

OC-HOBAHHUECM
a.

WK yObIBaeT
(mpu 0<a<l).




a'%8a6=¢g
1 5 . 1 1
2. (— = Z) (-1 ,4) (-oo;-S) U (; ;00) (-oo;-l) U (E ;00)
3 a) 4; a)-2; a) 2; a) -35;
0) -4; 0) 4; 0) -2; 0) 3;
8) 15; 8) 125; 8) 3; 8) 7,
r) 12; r) 75; r) 20; r) =
1.5. 125 - e
) 1,5 0= n) 8 1) 48.
4. 9 5 21 10
5
5. 1 _1 2 3
3 2

Koumponvnas paboma Nel
«PELLIEHUE TPUT OHOMETPUYECKHUX YPABHEHUN U HEPABEHCTB»
Bapuanm 1

2 .2
1. Bblumcante arccos(-— ) -arcsin — .

2. PewwuTb HepaBeHcTBO tg X < -1.
3. PewwuTb ypaBHeHUA

a) tg 5 =0;
6) sin’x - @ sin x=0;

B) cos’x + cos X -2 =0.

KoHmponeHas paboma Neol
«PELLIEHWNE TPUTOHOMETPUYECKUX YPABHEHWUU M HEPABEHCTB»
BapuaHm 2

. B
1. Bblumcants  arctg (- ] ) - arcsin 5 .

2. Pewutb HepaBeHcTBO COS X < 0.
3. PewwuTb ypaBHeHUA

T 1
a)cos (X-3)=7;




6) tgzx - tg x=0;

B) Sin X +sin x -2 =0.

Koumponwnas paboma « [ IPOU3BOIHAA U EE IPUMEHEHUE »

Bapuanm 1
2
1. Pemnth HEpaBEHCTBO dx—-x > 0.
X—
2. Teno OBUXKETCS MO 3aKOHY x(l‘)=t3—2t2 +5 (x — B MeTpax, t — B
CEKYHJIax). Haiinqute ckopocTh U yCKOpEeHHE Tella yepe3 2¢ Mocje Havasa
JIBUKEHUS.
3. UccnenoBath GyHKIHIO f{(x)=x" + 7x —4 Ha MOHOTOHHOCTb H 9KCTPEMYMBL.
4. Haiitn Hanbosblllee U HaUMEHbIIIee 3HaUeHUs (YHKIUU fx)= X6 x°
Ha

oTpeske [-2;5].
5. CocraBbTe ypaBHEHUE KacaTeJbHOW K rpaduky QpyHkumu f(x)= x>+ 2x B
Touke Xp=1.

Koumponvnas paboma «[IPOM3BOJIHAA U EE TIPUMEHEHUE»

Bapuanm 2
l. Pemiuts HEpaBEeHCTBO 12X — - <0.

5—

2. Teno ABUKETCS 1O 3aKOHY x(t)= ¢ +6t-1 (x—-Bwmerpax,{—B
3

CEKYH/JIax). Haiigure ckopoCcTh M yCKOpPEHHE Teya 4epe3 SC IOCe Hadaia

JIBIKEHUSI.
2
3. Uccnenoath GhyHkuo f(x)=10— 4x - x° Ha MOHOTOHHOCTb U SKCTPEMYMBI.

4. Haliti HauOoJIbllice U HAUMEHbIIIee 3HaueHust Py f(X)= %xs- X Ha
otpeske [0;4].

5. CocTaBbTe ypaBHEHHE KacarebHOU K rpaduky Gpynkuuu f(X)= x-3x+2 B
TOYKE X)=



OTBETABI k koumponwroii pabome « [ IPOU3BOJHAA U EE [IPUMEHEHUE»

No Bapuanum Bapuanm
3a0aHU 1 2

1 [0:5]U(7: ) (-0 [5:12)

2 dm/c; Sm/c? 3Im/c; 10m/c?

3 f| na x € (-0;-3,5), f1 Ha X € (-00;-2),
f1rTHax® (-3,5; o) flunaxe (-2; )
x=-3,5 mouka min x=-2 mouka Max

4 Ymax=0;  Vmin=-32 ymaxz% > Ymin= - % )

23] 23] [0:4] [0:4]

5 y=4x-1 y =1-5x

CamocmoamenbHasa panma

«[lepsoobpaszHasa u uHmMez2pan»

Bapuanm 1

1. Hantn obwmin Bng 2. BBIYHCINUTH UHTETPAJIBI:

nepBoobpasHbIX: ) 1) _31 2dx
])f(x):3—x5+x—5; T

4 2)  gsin2xdx
2) fx =x— —+10x°; ,
, 3) (x* + x — 2)dx.
3) fx = 4x“+ 8x —5; °
4 fx =(6x—1)5; 4 _(3-2x—x*)dx
2 T 2ax

) fxo= (2-5x)3 ° 5) 04 cos2x

CamocmosamenvHasa paboma

«[lepsoobpaszHasa u UHmMe2pan»

BapuaHm 2

2. Haiiti obwunii BuA, 2. BBIYHCINUTH UHTETPAJIBI:
nepBoobpasHbIXx: 1) 2

) Sxdx
D fe)=7- x5+




5 z
2 fx =3~ Xtao 2) #cos3xdx;
3) fx = 6x3+ 12x —3; °
2 .
4) fx =2x—6)>3; 3) | (x*+3x—2)dx;
5 32,2 _ .
5) fx = Gt 4) 07I(BX +x — 2)dx ;
5 Ao
ZSlnx

OTBETbI Kk camocmossmenbHasa pabome

«epeoobpasHas u UHMeapan»

Bapuanml1 Bapuarm 2
Ll 5 Fx =3 % Lyg )Fx =7x— “—- L4
J X = 0% e ’ X = /X 7 5x5

C; 4
RV 3) Fx = 2+ 6x2 —3x +
4) F x = v + C; C;
V4
1 4) F x =(2x86) + C;
5) F x _5(2—5x)2+C'
5
2—-2
2) 1; 2 =
2
5 3) 4=;
4) 73 6
3)
5) 2. 4) 25,5;

C. ) Fx =32 L 2 4




Koumponvnasa paboma Ne2 :«llepsoobpasnas u unmezpany
Bapuanm 1

1. Haiitn oOmuii BU nepBooOpa3HbIX 1l PYHKIUU
a) f(x)=4sinx + cos3x;
6) f(x)=x"+ 2x .

2. Haiitu nepsoo6pastyio ¢pynkumn f{x)=5x + x°, rpaduk KoTopoil  IPOXOMHT
uepes Touky (1,3).

2,2
3. Boruucmuts nuterpan (X7 Tx)dx.

4.  Bblumcautb naowaas GUrypbl, OrpaHUY4EHHON TUHUAMMU
2
y=3-Xx N y=-x+2x+3.

KoHmponoHas paboma No2 :«[lepeoobpa3Haa u uHmezpan»
BapuaHm2

HainTtn obwmin Bua nepsoobpasHbix ans GyHKLMK
a) f(x)= 3cos x + sindx;

6) f(x)=x" +x°.

2.  HaliTv nepsoobpasHyo GyHKLUK f(X)=3X2-5, rpaduK KOTOpoi  nNpoxoauT
yepes Toury (2,;10).

1.2
3. Bblumcnutb ukTerpan (X" +2x)dx

4. BbluncanTb naowans GUrypbl, orpaHMY4eHHON TNHUAMMU
2
y=3+2X n y =X -2x+3.

Omeemeol K KOHMposbHOU pabome No2 : «[lepsoobpasHasa u uHMe2pan»

| N | 3ananue 1 | Bamamme | | 3Bamanme 2 | 3amanme 3 | 3amamme 4 |




BapuaH a) 5)
Ta
1 . 3 2 3
I 1 _acosx+=sin3x+c| Z4x2+c |2 22,1 32 45
3 3 2 3 6
1 6 3 3 1 2
2 SSinx—Zcos4x+C z—+z—+C x-3x +12 13 107

TECTbI NO MATEMATWKE
TEMA: «[lepsoobpa3Has u uHmeapan

BAPUAHT Ne 1

3apaHune

BapuaHT oTBeTa

Cpeau 3apaHHbIX dyHKUM G(x), F(x) n H(x) BbibepeTe
nepBoobpasHyto Ana PyHKUUMK
y=-7x3

a) G(x)=-21 x°
6) F(x)=-7 x*
H(x)= - "/, x*

@

YKaxute Ty GyHKUMIO, AN1A KOTOPOWM
F(x)=x" +3x +C
nmeet 06N BUA NepBoobpasHOM

Q

g(x)=3x>+3
6) h(x)=3 x> +3x+9
o(x)= x/4+ 3

@

Hangute obwnii Bua nepsoobpasHbix ana GyHKLUK
f(x)= 4sinx+ 2 cos x

a) F(x)=4cos x —2sin x + C
6) F(x)=- 4cos x + 2sin x + C

Hanaute obwinii Bua nepsoobpasHbix ana GpyHKuum f(x)
= 2sin3x

a) F(x)=-"/s cos 3x + C
6) F(x)=-2/5 cos x + C
B) F(x)= -2/ cos 3x + C

Hanaute obwnii Bua, nepsoobpasHbix ana ¢pyHKuum f(x)
= (2x-1)

a) F(x)=(2x—1)°/12 + C
6) F(x)= (2x— 1)°/6 + C

)
)
)
)
)
)
)
)
B) F(x)= - 4cos x + 2sin x
)
)
)
)
)
)
)
)

B) F(x)=(2x—1)°/2 + C
Ona pyHkumm f(x) Hanaute F(x), ecnn a) F(x)=-x?2-2
fix)=2/x ; F(1)=1 6) F(x)=- x> +2
B) F(x)=-2x7+3
BepHO N1, 4TO Ha pUCyHKe n30bpaxKeHbl rpadmku Tpéx | a) da
nepBoobpasHbIX ANA HEKOTOPOM GYHKUMN? 6) Hem

Boibepete ¢opmyny, no KOTOPOM MONKHO BbIYUCAUTL
naowanb ¢purypbl, N306parKEHHOM Ha PUCYHKe:




a) S=faf(x)dx

8

6) S= -faf(x)dx
B) S=f(e)-f(a)

)
Bblumcnute nHTerpan 1 a)-1
_[0 a’dx 6) 4
B) 1
.IlTo Kakon popmy/ie HYXKHO HaxoAuUTb Naowaab urypsl, 2
3alWTPUXOBAHHOM HA PUCYHKE: a) 5=f1 x2dx
2
6) s=[ox2dx
-1
B) 5=f2 x’dx
BAPUAHT Ne 2
3apaHue BapuaHT oTBeTa
Cpeay 3agaHHbIX GYHKUMI G(x), F(x) u H(x) BbibepeTe | a) G(x)=5x"

nepBoobpasHyto Ansa GyHKUUN
y=>5 x°

6) F(x)= 30x°
B) H(x)= 5x’/7

YKaxunte Ty GYHKUMIO, 418 KOTOPOWM
F(x)= x* -4x+C
nmeet o0b6LWNIA BUA NepBoobpasHOM

a)g(x)=4x> -4+C
6) h(x)=4x -4x° +2
B) o(x)= x°/5 -2X°

Hanaute obwnii Bua nepsoobpasHbix ana GyHKUUK
f(x) = 5 cos x + 2 sin x

a) F(x)=5sinx-2cosx+C
6) F(x)=-5sinx-2cosx+C
B) F(x)=5sinx+2cosx+C

4. Hanagute obwmin Bua nepBoobpasHbix Ana GyHKUMK
f(x)= 3 cos 2x

a) F(x)=-3/2 sin 2x + C
6) F(x)=3/2 sin 2x + C
B) F(x)= 3/2sinx+C

5. Hangute obwuii Bng nepsoobpasHbix gna GyHKUUK

flx)=" (7x=2)°

a) F(x)=(7x-2)"/4 + C
6) F(x)=7(7x - 2)*/4 + C
B) F(x)=(7x —2)*/28 + C

6. Ansa dyHKuMn f(x) HarguTe F(x), echu

a) F(x)=2x"+1




fix)=2/x ; F1)=1

6) F(x)=-2x" +3
B) F(x)=2x"-1

. BepHO nun, 4yto Ha pucyHKe un3o0bpaxkeHbl rpaduKkn
TPEX NepBo0obpa3sHbIX 417 HEKOTOPOM QYHKLNM?

a)0a
6) Hem

. Bbibepete popmyny, No KOTOPOM MOXKHO BbIYUCINTD
naowaab purypbl, N306parKEHHON Ha PUCYHKE:

8

a) Szfaf(x)dx

8

6) Sz-faf(x)dx

a

8) S=-[of(x)dx

. Bblumncnute nHTterpan 0 a) 5
_[_1 5x*dx 6) -1
B) 1
10.Mo Kakon ¢opmMmyne HYXHO Haxo4uTb nNoWaab 1
durypbl, 3alITPMXOBAHHOM HA PUCYHKE: a) 5=f2 (Xz +2)dX
2
6) S=[1p¢ +2)dx

2

B) Szf_z (x* +2)dx

BAPUAHT Ne 3
3agaHue BapuaHT oTBeTa
. Cpean 3amaHHbix  GyHKUMIE G(x), F(x) w H(x)|a) G(x)=-20%
BblbepeTe NnepBoobpasHyto ana GpyHKLNK 6) F(x)=-x
y=-5x" B) H(x)= - 51 x°

. YKaxuTe Ty GyHKUMUIO, ANA KOTOPOM
F(x)=x"-2x +C
nmeeT obwnin Bua nepsoobpasHom

Q

g(x)=2x-2
6) h(x)=2x"-2x" + 2

@

. Haligute o6wmin BuAa nepBoobpasHbix a4na GyHKUUMU
f(x)= 65sinx+ 3 cos x

a) F(x)=6cos x—3sinx+C
6) F(x)=- 6 cos x + 3 sin x
B) F(x)=- 6 cos x + 3 sin x+ C

. Hangute obwmnit Buag nepsoobpasHbix gna GyHKUUM
f(x) = 5sin 4 x

a) F(x)= '/, cos 5x + C

)
)
)
)
)
) p(x)= x°/3- 2
)
)
)
)
6) F(x)=->/, cos x + C




B) F(x)=-"/4cos 4x + C

5. Hangute obwmin Bng nepsoobpasHbix Ana GyHKUUM

fix)= (1-5x)

a) F(x)=-(1 - 5x)*/20 + C

B) F(x)=(1-2x)°/3+C

6. Ansa dyHKumMn f(x) HanguTe F(x), echu

)
)
6) F(x)= (1 - 5x)*/4 + C
)
a) F(x)=-x"*-2

)

fix)= 4/x ; F(1)=1 6) F(x)=-x"* +2
B) F(x)= 6x°+3
7. BepHO 51, 4TO Ha pUCYHKe Kn30bpakeHbl rpaduku | a)da
TPEX NnepBoobpa3HbIX 419 HEKOTOPOM PYHKUUN? 6) Hem

8. Bbibepete popmysly, NO KOTOPOM MOMKHO BbIYUCAUTD
naowaab purypbl, N306parKEHHON Ha PUCYHKE:

8

a) S=-f o f(x)dlx

8

6) S= [ f(x)dx
B) S=f(a)-f(s)

9. Bbluucnnte uHTeErpan 1

_[0 6x°dX

)

) 6
) -1
) 1

@ O Q

10.Mo Kakon ¢dopmyne HYHO HaxoAuTb N/OWAAb
burypbl, 3alITPUXOBAHHOM Ha PUCYHKE:

1

a) s=[_;(x*-1)dx

1

6) 5=/fo (x*-1)dx

1

8) S=f7 (x*-1)dx

BAPUAHT Ne 4

3apaHune

BapuaHT oTBeTa

1. Cpean 3apaHHbIXx GYHKUMIA  G(x), F(x) w  H(x)
BblbepeTe nepBoobpasHyto ana pyHKUUK
y = 9x°

a) G(x)= x°
6) F(x)= 72 x’

B) H(x)= 9x'/7




. YKaxkute Ty GyHKUMIO, AN KOTOPOW
F(x)= X -5x+C

nmeet 06N BUA NepBoobpasHOM

a)g(x)=5x" -5x°+C
6) h(x)=5x° - 5x°

B) o(x)= 5x* -5

. Hangunte obwmi Buag nepBoobpasHbix Ansa GyHKUUN
f(x) = 4 cos x + 7 sin x

a) F(x)=4sinx-7cosx+C
6) F(x)=-4sinx-7cosx+C

B) F(x)=4 sinx+ 7 cosx+C

. Hangmnte obwuin Bnua nepBoobpasHbix 418 pyHKUMK
f(x) = 9cos 3x

a) F(x)=-3sin3x+C
6) F(x)= 3 sin 3x + C

B) F(x)= 3sinx+C

. Hangute obwmin Bng nepBoobpasHbix Ana GyHKLUK
fix)= (7x=2)

a) F(x)=(7x-2)"/4 + C
6) F(x)= 7(7x - 2)*/4 + C

B) F(x)=(7x—2)*/28 + C

. Ana dyHKumm f(x) Hanaute F(x), echm

a) F(x)= x° +1

fix)=5/x" ;  F(1)=1 S
6) F(x)=-x" +2
B) F(x)=-x"-1
. BepHo nun, 4TO Ha pUCYHKe M306parkeHbl rpaduku | a) da
TPEx NepBoobpasHbIX A1 HEKOTOPOI GYHKUMKN?
6) Hem

. BblbepeTte popmyny, N0 KOTOPOM MOMKHO BbIYMUCAUTD
naowaab ¢purypol, M306parKEHHOM HA PUCYHKE:

8

a) Szfaf(x)dx

8

6) 5=-faf(x)dx

a

B) S= -fef(x)dx

9. BbluucanTe UHTerpan 0

f-l 7x°dx

a) 7

6) -1




B) 1

10.Mo Kakoi ¢opmynie HYXKHO HaxoAuTb nJaowanb 3
burypbl, 3alUTPUXOBAHHOM Ha PUCYHKE: a) 5=f0 (x -1)%dlx

3

6) 5=/ 1(x -1/ dx

1

8) S=/3(x-1)/dx

Knrou k mecmy

« [IEPBOOFA3HAA U UHTET'PAJI»:
BAPUAHT Ne 1: 6, a, 6,6 a, 0, a a6 q.

BAPUAHT Ne 2:  6,a,a, 0,6 0, 0, 0,6, a.

BAPUAHT Ne3: 6,a,6 6 a, 0,0, a 6 a

BAPUAHT Ne 4: a, 8, a, 0,6, 0,a, a,s, 0.

[MposepoyHaa paboma

«UppayuoHanbHbie ypasHeHUA»

Bapuarm 1

PewwnTtb ypaBHeHuUA:

[TposepoyHaa paboma

«UppayuoHanbHbie ypasHeHUA»

BapuaHm 2

PewwnTb ypaBHeHMUA:

1. 2x—1=3; 1. x—1=2;

2. X+1=0; 2. x-4=0;

3. 4x—1= 7; 3. x2—1= 3;

4, m=3—x; 4, 2x—1=x-2;

5. 10—x- 3x+5=x+5. 5. 9-x= 9-5x- 3—x

[MposepoyHaa paboma

[TposepoyHaa paboma




«UppayuoHanbHbie ypasHeHUA»
BapuaHm 3

PewwnTb ypaBHeHUsA:

«MppayuoHasnbHble ypasHEeHUA»
BapuarHm 4

PewunTb ypaBHeHMUA:

1. x—2=3; 1. x+9=4
2. 1- x=0; 2. x+1=3;
3. 2x—1= 5; 3. 5= x2—4;
4, 5—x=x-5; 4. 4x+5 =2x+1;
5. 5x+3- 3x—1=3x+1 5. 2x+15- 2x—1=2x+9.
lposepouHaa paboma lposepouyHaa paboma
«UppayuoHanbHble ypasHeHUs» «UppayuoHanbHbie ypasHeHUsa»
BapuaHm 5 BapuaHm 6
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:
1. x2-—9 =4;
2. X+ 6=4; L T
3. X+2= 2x—3; ) 1;( o
—_— . = x+1:
4. x+1=x-5; 3 7 X3_ 3 _
5. 4x—3- 3x—5 =3x-1. L X7 e X
4, xX—2=x-8;
5. 3x+2- x—2=x+6.
lposepouHaa paboma lposepouHaa paboma
«UppayuoHanbHble ypasHeHUA» «UppayuoHanbHbie ypasHeHUsa»
BapuaHnm 7 BapuaHm 8
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:
1. 3—x=1; 1. x2—7=3;
2. x+7=0; 2. x-3=0;




3. 2x—3= x+5; 3. 4x—1= x+8
4. 25-—x%2=x-1; 4. x—2= 4—-2x;
5. x—1- 2x+6 =x+3. 5. 8x+17- 2x—1=4x+3.
Omeemeol K 8apuUaHMam nposepo4HouU pabomel
«UppayuoHasnbHbie ypasHeHUA»
Neo YpaBHeHue | YpaBHeHUe | YpaBHeHMe | YpaBHeHUe | YpaBHeHune
BapuaHTa 1 2 3 4 5
1 5 Het 2 1 _11; 5
4
peLeHni
2 5 16 -2; 2 5 -3
3 11 1 3 5 1
4 7 4 -3;3 1 Het
peLleHn
5 -5;5 Het 5 8 7
peleHni
6 11 81 3 11 10
7 2 Het 8 4 5
peLeHni
8 -4; 4 9 3 2 13

KoumponoHasa paboma Ne8

«PELLIEHWE MMOKA3ATE/IbHbIX YPABHEHUN U

KoumponvHaa paboma No8

«PELLIEHWE MMOKA3ATE/IbHbIX YPABHEHUI U




3.

5.

HEPABEHCTB»

BapuaHm 1

7% -14.7°=5;

49"-8-7°+ 7 = 0;

HEPABEHCTB»

BapuaHm 2

1 2Xx-4

- =125"%
5

2 - 2¥=120:

36"- 4-6"-12 = 0;

2+4+3x
x-1
< 87

N

82°1_2*> 48.

OTBETbI k KOHMponbHoii pabome Ne8

«PELLIEHVE MMOKA3ATE/IbHbIX YPABHEHUW Y HEPABEHCTB»

No 3a0aHue 1 | 3a0aHue 2 | 3a0aHue 3 |3a0aHue 4 |3adaHue 5
sapuaHma
1 33 -1 1;0 X< -4 x<0
4
2 1 3 1 X>—2 X >4
2

3AYET




«OCHOBHblIEe MemoObl peweHUs ypasHeHul, HepaseHcmas U cucmem»

Bapuarm 1

1. Pewntb ppaymoHanbHoe ypaBHeHme 3x+1= 1 —x.

2. PewnTtb NokasaTenbHoe ypasHeHne 3*2 4+ 3¥ =90,

4x —y =2,

3. PewnTb cuctem aBHEeHUM
yyp log;, x +log;, 3 =logy,(y + 1).

4. PewunTb norapudmmyeckoe HepaseHcTBo log, x +log,(x — 2) < 3.

5. PelunTb TpUroHomeTpuyeckoe ypaBHeHne C€OS 2x +Cos x = 0.

3AYET
«OCHOBHblE MeMOObI peuwleHUA ypasHeHUl, HepaseHCcMes U cucmem»
BapuaHm 2

1. PewnTb MppauMoHanbHoe ypaBHeHne 8-3x= x4+ 2.

2
2. PewinTb NoKasaTenbHoe HepaBeHcTBO 33X < 81.

3x+y=3,

3. PelinTh cucTeMy ypaBHEHUH logs(5x + 4y) = logs(y + 5).

4. PewunTb norapupmmyeckoe HepaseHcTBo logi(x + 6) +logix > -3.
3 3

5. PeWmnTb TPUrOHOMETPUYECKOE ypaBHeHne 3sin x = 2 cos?x.

3AYET

«OCHOBHble MemoObl peuwleHus ypasHeHul, HepageHcma u cucmem»



BapuaHm 3

1. PewnTb MppaumoHanbHoe ypaBHeHne 3—2x=6+x..

2. PewunTb NnokasaTesnbHoe ypaBHeHne 9*-2-3 =63,

27 =97,

3. Peinthb cucteMy ypaBHeHU M g1% = 3y+1.

4. Pewntb norapudmuyeckoe HepaBeHcTBo log, 5x — 6 <log,2 + 3.

5. PeWwmTb TPUroHoMeTpuYeckoe ypasHeHne 2 cos?x — 7 cos x = 0.

3AYET
«OCHOBHble MemoObl peweHUA ypasHeHul, HepaseHCms U cucmem»

BapuarHm 4
1. PewnTb MppaumoHanbHOe ypaBHeEHNE 2+ 7x=6-x.

2_
2. PewnTb nokasatesnbHoe HepaseHcteo  (1,3)* ~#*2 < 1,69,

x—y=23§,

3. PeliuTh cucTeMy ypaBHeHUU 2%-3y — 16,

4. Pewntb norapudmuyeckoe ypasHeHune log, 7x —4 = 2 +log,13.

5. PelmuThb TpUroHOMeTpUYecKoe ypaBHeHue Sinx + sin(m + x)

T[+ 1
—cos =+x =1.
2

OTBETbI Kk 3AYETY

«OCHOBHble MemoObl peuweHuUA ypasHeHul, HepaseHCma U cucmem»

2 Bapuanm 1| BapuaHm 2 BapuaHm 3 Bapuarm 4
BapmaHTa
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1. 0 2 -3 2
2 2 [-2:2] 2 [0;4]
3. (1;2) (1,0) (E-E) (10;2)
5’5
4. (2;4) (0;3) (1,2;12) 8
V4 kn V4 V4
> + < +2nn, (-1) g+nk,k62 S +Tn, ne z S +2nn, n¢ z
ne z
7+ 2nk, k€
Z.
T kT k kE T T
+ % 4omn, | otk kez) Znp pe s S +2mn, ne z
ne z
7+ 2nk, k€
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Konmponvnas paooma Ne2

«Axcuombl cmepeomempuu. HapaﬂﬂeﬂbHOCn’Ib npAMbIX U naockocmeiy

Bapuanm 1

. Uro Takoe crepeoMeTpus.
. Kakue npsiMbie B mpocTpaHCTBE HA3bIBAIOTCS MapaJIeIbHBIMU?
. Jlana nmiockocTs B U npsiMble a. 6 U ¢. MI3BecTHO, YTO 0/1HA U3 JaHHBIX MPSAMBIX MapajielbHa

wiockoctH f. HazoBuTe 3Ty npsiMyto, eciiu npsiMasi a napajijiefibHa MpsiMOi ¢, IpsIMbIE 6 U C
nepeceKaroTcs, a Mpsmast ¢ JIEKHT B TIOoCKocTH . CrenaiTe puCyHOK U IPOKOMMEHTHPYHTE €ro
C TIOMOIIIbI0 MATEMaTHYECKUX 3HAKOB.

. Uepes Touku A, B u cepennny M otpeska AB npoBeneHbI napaienbHble IPsSIMBIE,

MIEPECEKAOIINE HEKOTOPYIO TUIOCKOCTh 0 B ToUKax Aj, B; M| coorBercTBeHHO. Haittn nnuny
orpeska MM, eciu AA=13m, BB;=7Mm, npuuém otpe3ok AB He nepecekaer mIocKoCTs a.

. Uepes konenr A otpeska AB nmposeneHa miockocts. Uepes konen B u Touky C 3Toro orpeska

poBeaeHbI napauiensHele npsamsele By u C. Halinute nnuny orpeska BBy, ecniu CC1=21 cmM,
AC:BC=3:4.

Koumponvnasa paboma Ne2
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«Axcuombl cmepeomempuu. HapaﬂﬂeﬂbHOCﬂ/lb NpAMbBIX U niockocmeiiy

Bapuanm 2

HazoBute ocHOBHBIE (DUTYPBI B TPOCTPAHCTBE.

. Kakue npsiMmbie B TpOCTpaHCTBE HA3BIBAIOTCS CKPELIUBAIOIIMMUCS ?
. Jana nmiockocTs B U npsiMble @, 6 U ¢. MI3BecTHO, 4TO 0/1HA U3 JaHHBIX MPSAMBIX MapajielbHa

IocKocTH 3. HazoBuTe 3Ty MpsAMyro, eCiu npsiMasi 6 mapajuieibHa MPSIMOU ¢, TIPSIMBIE d H 6
MIEPECEKAIOTCSI, & IPSIMAst ¢ JISKUT B TUIOCKOCTH . CaenaiTe puCyHOK U TPOKOMMEHTHPYHUTE €ro
C IOMOIII0 MAaTEMaTHYECKUX 3HAKOB.

Yepes Touku A, B u cepenuny M otpeska AB npoBezieHbl napasuieibHble MPsIMbIE,
IIEPECEKAOIINE HEKOTOPYIO IUIOCKOCTh 0 B TOUKax Aj, B; M| coorBercTBeHHO. Haittu nnuny
otpe3ka MM, ecnu AA=3Mm, BB|=17Mm, npuuém otpe3ok AB He nepecekaer miocKocThb 0.

. Uepes koner; A otpeska AB nposenena miockocts. Uepes konen B u Touky C atoro orpeska

npoBeeHbl NapajuienbHble npsamble By u C;. Haiinure nnuny orpeska BB, eciu
CCi=26 cm, AB: AC=15:13.

Konumponvnasa paboma Ne2

«Axcuombl cmepeomempuu. HapaﬂﬂeﬂbHOCn’Ib npAMbIX U niockocmeiiy

Bapuanm 3

Cdopmynupyiite TeopeMy o TpEX Toukax?
Yro 3HaYMT: mpsMasi ¥ MIIOCKOCTh NapaiesbHbI?
Jlana niockocTh B U IpsIMbIE @, 6 U ¢, TPUYEM JIBE U3 TPEX AAHHBIX MPSAMBIX MapajieiIbHbL.

Ha3zouTe napamienbHbie NpsIMbIE, €CIIM TIPsMast @ JISKUT B NJIOCKOCTU B, npAaman e
napajuieibHa TUIOCKOCTH [, a mpsAMast ¢ mepecekaeT iockocTh B. Caemaiite pucyHoK u
MIPOKOMMEHTHUPYMUTE €Er0 € MOMOILIBI0 MAaTEMAaTUYECKUX 3HAKOB.

Yepes koHupl oTpe3ka AB u ero cepenquny M otpeska AB npoBeneHsl NapajliebHbIe NIPSMBIE,
MEepPECEKAOIINE HEKOTOPYIO TUNIOCKOCTh 0 B TouKax Aj, By u M. Haiitu nuny otpeska MM, ecnu
otpe3ok AB He nepecekaeT miiockocTh o 1 ecii AA1=10M, BB1=14mMm.

UYepes koHeny A orpeska AB npoBenena miockocTs. Yepes koner B u Touky C 3Toro orpeska
MpoBeIeHbI NapasuienbHbie psiMble By u Cy. Haitnute pnmny otpeska BB, ecin

AB=8cMm, AC:CC;=2:3.

Konumponvnasa paboma No2

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHocmb npAMbIX U niockocmelly
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Bapuanm 4

Cdopmynupyiite TeopeMy 0 IpSIMO U TOYKE.
Kakue niaockocTy Ha3pIBarOTCs MapajuieIbHbIMU?
JlaHa maockocTh B U IpsIMBIC @, 8 U ¢, MPUYEM JIBE U3 TPEX JAHHBIX MPSAMBIX MapalIeIbHbL.
HazoBuTe napamienbHble IpsSAMbIE, €CIH NMpsAMasi @ JIEKUT B IIOCKOCTH 3, a IPSIMBIE 8 U €
nepeceKaroT MmIockocTh . ChaenaiiTe puCyHOK ¥ MPOKOMMEHTUPYITE €r0 ¢ IOMOIIBIO
MaTeMaTUYECKUX 3HAKOB.
UYepes koHubl otpe3ka AB u ero cepenuny M orpeska AB nipoBenieHbl apajijiesibHbIE IPSIMBIE,
NepeceKaroIre HEKOTOPYIO IIOCKOCTh o B Toukax A, By u M. Halitu nimuny otpeska MM, eciu
oTtpe3ok AB He nepecekaet minockocTs o 1 eciii AA=12m, BB;=8wm.
Uepes konen, A orpeska AB npoBeneHa mnockocts. Yepes konen B u Touky C aToro orpeska
poBeJeHbI napauienpHele npsamselie By u C. Halinute nnuny orpeska BB, eciu

CCi=14cm, AB: BC=10:3.

Omeemol K KOHMpPOobHOU pabome No2

«AKcuomsl cmepeomempuu. [lapanneanbHoCMe NPAMbIX U MaA0CKocmei»

Bapuarm 1

BapuaHm 2

BapuaHm 3

BapuaHm 4

CTepeomeTpua — 370
pasaen reomeTpuu, B Ko-
TOPOM M3y4atoTca Gpury-pbl
B MPOCTPaHCTBE.

OCHOBHbIMW UTYpPamM B
NpoCTpaHcTBe ABAAIOTCA
TOYKa, NPAMAsA 1 NNOC-KOCTb.

Yepes TpU TOYKK, He ne-
FKallne Ha O4HOM NpA-MoN,
MOYHO NPOBECTU
NAOCKOCTb, M NPUTOM
TO/IbKO OZHY.

Hepes npamyto U He
ne->Kallyto Ha Hel
TOYKY MOXKHO
NPOBECTW NJ0C-KOCTb,
M NPWY TOM TO/IbKO

0AHY.

[Be npamble B NpoCcTpaHC-
TBE Ha3blBalOTCA Napan-
NeNbHbIMM, eC/IN OHU Ne-
»KaT B 04HOM NJIOCKOCTU U
He nepeceKkatoTcs.

MpAmble, KOTOpble He ne-
peceKaloTcA U He SiexaT B
0AHOWM MJIOCKOCTW, Ha3bl-
BAlOTCA CKPELLUBAIOLLLU-MUCA.

MpAmaa n NNoCKoCTb
napannenbHbl — 3HAYUT,
OHM He nepeceKaoTcs, TO
ecTb He MMetoT 06LLMX
TOYEK.

/1Be N10CKOCTH
Ha3blBa-tOTCA
napannenbHbIMMU,
eC/IN OHU He
nepeceka-toTca, TO
ecTb He UMetoT 06 MX
TOYEK.
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KoHmponoeHas paboma Ne4d — «MHOIOMPAHHUKU»

Bapuarm 1

Jlaiite onpeneneHue npsaMon MPU3MBI.

Yro Takoe napaienenunen?

UTo Tako€ MHOTOTpaHHHUK?

3ajaua: Y mapaluiesenuieaa TpH IPaHd UMEIOT miomann 2 m°, 4 m° u 5 o’
UeMy paBHa MojHas MOBEPXHOCTH Mapajienenunena’?

3agaua: OcHOBaHME MUPAMUIBI — IPSIMOYTOJIBHUK CO CTOpoHamu 9 u 12 cm,
Bce OOKOBBIE péOpa paBHbl /2,5 m. Haiinutre 00bEM nupaMuibl.

AW N =

KoHmponbHasa paboma Ne4 — «MHOIMOrPAHHUKU»

BapuaHm 2

JlaiiTe onpeneneHne npaBUJIbHON IPU3MBI.

Uro Takoe ky0?

UeM sBiIsIETCSI TOUKA [IEPECEUCHUS] IMaroHalel napasmienenunena’?

3amaua: YV napasienenumnesa TpH IPaHd UMEIOT iomanu 3 m°, 6 m° u 7 v’
Yemy paBHa IOJIHAS TOBEPXHOCTH Napajuiesienunena?

3amaya: bokoBble péOpa HAKJIOHHOW TPEYroJibHON MPU3MBI paBHBI /5 M, a
PACCTOSTHHUSI MEXKY COJCPKAINMU UX MApAIUICIbHBIMU NPSIMbIMUA 26 M, 25
mu 17 m. Haitnure 00bEM MPU3MBL.
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AW N —

KoHmponoeHas paboma Ne4 — « MHOIOMPAHHUKU»

BapuaHm 3

JlaiiTe onpeneneHne npaBUIbHOW MTUPAMU/IBI.

Kakoii MHOrOrpaHHUK Ha3bIBAE€TCS MPABUIbHBIM?

Yro Takoe JTMHEWHbIE pa3Mephl MPSAMOYTOJIBHOTO Mapauienenunena?
3agaua: 3Mepenust mpsaMOyTroapHOro napayenenumnena 15 v, 50 v u 36 m.
Haiingute peOpo paBHOBETUKOIO €My KyoOa.

3agaua: BeicoTa mpaBWIBHOW YETHIPEXYTOJIBHOW MUpAMUABI paBHA 7 cM, a
cTopoHa ocHOBaHMs &8 cum. Halimure 60koBoe pedpo.

KoHmponoeHas paboma Ne4d — «MHOIOMPAHHUKU»

BapuarHm 4

JaiiTe onpenenenne anodemMbl MPaBUIBLHON MUPAMU/IBI.

Kakoii napanienenunes Ha3bIBa€TCs MPAMOYTOJIbHBIM?

Uemy paBHa O0KOBasi MOBEPXHOCTH MPSMOU MPU3MBI?

3agaua: Hanaure nuaroHany npsiMOYrOJbHOTO NapajuleNIClUNena Mo TpeEM
€ro U3MepeHusm: 2 cm, 3 cm, 6 cm.

3agaua: OCHOBaHHME NMUPAMUIBI — IPSIMOYTOJIBHUK CO CTOPOHAMU 6 cm U 8
cm. Kaxmoe 6okoBoe pebpo mupaMuasl paBHO /3 cm. Beruucaure BBICOTY
MAPaAMHUIBI.

Omeembl K KOHMponbHol pabome N2 4 « MHO202paHHUKU»

o
BapyaHT
a

No
Baganus

Bapuanr 1 Bapuant 2 Bapuant 3 Bapuant 4




[Ipuzma
Ha3bIBAETCS
IIPSIMOM, €CIH €€
O0KOBbIE pEOpa
NEPIIEHIUKYIISIPHBI
OCHOBAHUSIM.

[Ipsimast mpu3ma Ha-
3BIBACTCS TIPABUIIb-
HOM, eciiu e€
OCHOBa-HUS
SIBJISIFOTCS TIpa-
BUJILHBIMH MHOTO-

IIupamuia Ha3bIBa-
€TCsl IPaBUJIbHOM,
eciu e€
OCHOBaHHEM
ABJISIETCS] TPABUJIb-
HBIA MHOTOYTOJIb-

BricoTa 60k0BOIt
TpaHH MPABUILHON
TUPAMH/IBI, TPOBE-
JNEHHAs U3 €€ BEPILIU-
HBI, Ha3bIBAETCS
anogeMoH.

YrOJIbHUKaMHU. HUK, & OCHOBAHUE
BBICOTBI COBIA/IAET
C LIEHTPOM 3TOT0
MHO-TOYTOJIbHUKA.
Ecim ocHoBaHus [IpsstMOyTOIBHBINM Breimykisiit MHOTO- | [IpsiMoii mapaserne-

IPU3MBI €CTh
napauIesiorpamMm,

TO OHa Ha3bIBACTCS
napaiesenumne10
M.

napasuieenuIes, y
KOTOpOro Bce pédpa
paBHBI, HA3bIBACTCS
KyOoMm.

T'PaHHHUK Ha3bIBaCT-
Csl TIPaBHJIbHBIM,
€C-JIi €T0 TPaHu
SIBJISI-FOTCSI
MIpaBUIILHBIMU
MHOTOYTOJIbHUKaM
U C OOHHUM U TEM
KE YHCIIOM CTOPOH
H B KOXKIOHU
BEPIIIHHE
MHOTOTpaHHUKA
CXOJHUTCS OOHO U
TO K€ YUCIIO
peoep.

IUIe, y KOTOporo
OCHOBAHUEM SIBIIIETCS
IPSIMOYTOJIbHUK, Ha-
3bIBACTCSA
IIPSIMOYTOJIbHBIM
NapaJUICIICITAIIEOM.

MHoOrorpaHHuk —
9TO TAKOE TEJIO,
MOBEPX-HOCTh
KOTOPOT'0 COC-TOUT
13 KOHEYHOTO
YyHUCIla MIOCKUX

Touka nepeceyeHust
IUaroHaJIeh
napajuie-jaenumneaa
SABJISICTCS €70
LEHTPOM CUM-
METpHH.

JnvuHbl Hemapa-
JeNbHBIX pédep
PsI-MOYTOJIBHOTO
na-pajjieienumneaa
Ha-3bIBAIOT €0
JIMHEN-HBIMU

bokoBas nmosepx-
HOCTb IIPSIMOM MpH3-
MBI paBHa IPOU3BEIEC-
HUIO IIEPUMETPA OC-
HOBAHUs HA BBICOTY
IPU3MBIL, T.€. HA IJIU-

MHO- pasMepamu. Hy O0KOBOTO pedpa.
FOYFOJIBHPIKOB.
S,=2(2+4+5)= | 8,=2(3+6+7)= | V,=V, d=a"+b+c=
=22 em’. =32 em’. V,=abc=15-50-36 |  =2°+ 3%+ 6°=49
V,=a’ d= 29 =7 (cm)

a=°215-50-36 =

—_—

(5-2-33° =30 (m)

<

V=8,cnl

S%CH.#:

pp—a p—>b (p—




=15(ciw) = 26*;;“’ = 34; OD=BD=4 2 0D=28D=5 cm

OD=:2BD=7,5cm g = = SD= S0%+0D%=

SO= sD? - 0D?= 34 34 —26 34—25]= 49+32= SO= sD? - 0D?=

12,52 — 7,52= i 9(cm) - 169-25- 144-

o =204; 3

=10(cm) V:204‘15=3060(CM =12 cm.

v=212.10= )

=360 (ci’).

Koumponvnana paooma Ne 5 « TEJIA BPAL[EHUA»

Bapuanm 1

. Jaiite omnpenenenve umiMHapa. Hapucyite umMmuHp,
00pa3ymoIyro, paanyc U OCEBOE CCUCHHE.

. Kakoi1 konyc Ha3bIiBaeTcs npsaMbIM? CaenaTe pUCYHOK.

YKaXXUTC €TI0

. Kakasg mnockocTh Ha3pIBaeTCs IHAMETPAIBHOM IUIOCKOCTBIO mapa? Yrto
Takoe 0ombioil Kpyr? CaenaTh PUCYHOK.

. 3agaua: Kyua mieOHS uMeeT KOHHMUYECKYIO (opMy, paauyc OCHOBAHUS
KoTopo# 4 M , a oOpazytomas 5 M. Haitnure 00bEM 11eOHsI.

10.3amava: HailiTu miomanap Ce4eHUs IIapa paguycoM 25 CM IUIOCKOCTBIO,

MPOBEAEHHOM Ha paccTossHuM 20 CM OT LIEHTpa 1Iapa.

Koumponwvnaa paboma Ne 5 « TEJIA BPALI[EHUA »

Bapuanm 2

. Jlante omnpenenenne kKoHyca. Hapucyite KOHYC, YKaXHT€ €ro
00pa3ymolyto, paanyc, BBICOTY U OCEBOE CEUCHUE.

. Kakoil mununap HazeiBaetcs npsimbiM? Crienatbh pUCyHOK.

. Kakas ninockocTh Ha3pIBaeTcs KacaTtelbHOU K mapy? Cnenars pucyHOK.

. Bamaua: OGbéM mapa paBen 288w cm’. HaiimuTe miomanps MOBEPXHOCTH
niapa.

. Bamaua: Ilmomans GOKOBOH IIOBEPXHOCTH KOHyca paBHa 15m oM, a

2 o ..
TJIOIIAL €T0 OCHOBaHMS Ha 67T cM~ MeHbIne. Haiinure 06béM KoHyCa.




Koumponvnaa paooma Ne 5 « TEJIA BPALJ[EHU»

Bapuanm 3

. Jlante onpenenenune mapa. Hapucyitre map, ykaxxure ero ueHTp, paanyc.
. YKaXXnTe BUAbI CECUCHUN HUWIMHAPA U CIEIAUTE PUCYHKH.
. Kakas ¢urypa nomyuuTcst mpu BpaiieHUU paBHOOEIPEHHOTO TPEYTOJbHUKA

BOKpPYT €ro ocu cumMmerpun? Crenaiite pucyHoK.

. 3amava: Paguyc mwimHApa paBeH 5 cM, IUIONIAAh, OOKOBOW IMOBEPXHOCTH

BJIBO€ OOJIBIIIE TUIOIIAIM OCHOBaHMs. HaliuTe 00bEM IuIuHpA.

. 3agada: [1ockoCcTh MPOXOAUT HA PACCTOSIHUM 6 CM OT IIeHTpa mapa. Paauyc

ceueHHus paBeH 8 cM. HaiauTe riomaae NoOBEpXHOCTH IIApa.

Koumpononaa paboma Ne 5 « TEJIA BPALI[EHU A »

Bapuanm 4

. Ilouemy map sBiserca Tenom BpameHus. CaenaiWte pucyHok. Jlaunte

onpenesieHne chepsl.

. Uto Takoe yceu€HHbI KOHyC? Crnenarb puCyHOK.
. Kakas ¢urypa nonyuurcs npu BpalleHUH TPSIMOYTOJIbHUKA BOKPYT €r0 OCH

cummetpun? Crenaiite pucyHOK.

. Bajgaua: IlTomamp OCEBOro CeueHMs LINMHApPA paBHa 64 cm’. Haiigure

TJIOIIA/Ih €70 OOKOBOM MTOBEPXHOCTH.

. 3agada: Haiitu 00BbEM Tena, MOTYyYEHHOTO MPY BPAIIEHUH TPSIMOYTOJIBEHOTO

TpeyrojibHHKa ¢ TUNoTeHy3oid 24 cM u octpeiM yrioMm 30° Bokpyr
MEHBIIIETO KaTeTa.

OT1BeTbI K KOHTPOJILHOU pabote Ne 5 «Tema BpaieHus»

Ba; it Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4
No
BaJaHUA
6. [MmamaApOM Konycom HazbiBaeTcs Ilapom  naswBaercs llap nonyvaercs npu
Ha3bIBACTCS TelIO,| TeJI0, KOTOPOE COCTO-UT | Tejio, KOTOPOE COCTOMT BPa-IEHHH MOIYKpyra
KOTOpOE  COCTOMT ~ M3| M3 Kpyra —OCHOBa- HUSl | .. BCex Toger BOKPYT
NBYX ) KPyroB| KOHYca, TOUKH, He IpocTpancTsa, 1 €TO MAMETPA KaK OCH.
OCHOBaHHUIi), He| Jie)Kallei B II0C-KOCTH
[EKAIITHX B OTHOM ILIOC-| 9TOTO KPyra,- Bepiumupi | *OAIHHAXCH Ha
KOCTH M COBMEIIAEMBIX| KOHYCA M BCeX oTpe3kop | PACCTOAHNM, HC




rapaieIbHbIM (o0pa-3yomux), OonpLIeM JaHHOTO, OT| I'panuna
MEPEHOCOM, )5 BCCX| COCOANHANO-IIINX IIaHHOﬁ TOYKHU. DTal mapa
OTPE3KOB BEpILMHY KOHyca C TOYKa HA3bIBAETCS Ha3bIBaeTCA
o0pa3yommx), TOYKaMHU OCHOBaHHUS ) cthepoii.
cis LEeHTpOM Iapa, 4
COEIMHSIO-IIIUX
COOTBETCTRYIOMIHE JAHHOE PacCTOSHUE —|
TOYKH O3THX  KpYIOB. paauycomM mapa.
7. Konyc na3piBaercs Hnaunap Ha3bIBaeTCA Ocesoe JIOCKOCTB, A
NPSIMBIM, €CJIH TIpsIMasi, NPSIMBIM, €CITU €TO0 cedeHue apajienbHas ®,
COEAMHSIOIIAs o0pazyromue CHOBaHUIO
BEPILINHY KOHYCa C NEePIECHIUKYIISIPHBI , ~DHYycCa 1
LICHTPOM OCHOBAHUS, | IUIOCKOCTSIM OCHOBAHHIA. - >pecekaromias
HepIeH/IMKYJISIpHA T YHYC, OTCEKAET
IUIOCKOCTH OCHOBAHUSI. P—i—= [ HETO MEHBLINH
A H koHyc. OcTaBIascs 4acTh
CeueHHs Ha3bIBAETCS YCEUEHHBIM
napaienbHbie ocu u | KOHYCOM.
IUIOCKOCTH
OCHOBAHHUS
8. | IlmockocTs,
MIPOXOJAIas 4epes3 LATHHD
LICHTp LIapa, [TmockocTs,
Ha3bIBACTCS [IpoXoAsIIas yepe3 TOU-Ky
AMaMeTPaIbLHOM. A 11apOBOM MTOBEPX-HOCTH
M TIepIICHANKY-JISIpHAst
pamguycy, MpoBe-IEHHOMY B
ro4Ky A, Ha-3bIBa€TCs
KacaTeJbHOM
[JIOCKOCTBIO.
9.
" Soc.cea.=2RH
S,= 4nR?
2 4 3 S60K_:27IRH:
Sy =4nR%V = —nR = S, Tt = 647 CM
5 .ced.
. 3—V V=S, -H= TR*H
= — =6 SI] SGOK.: 2SOCH
4
= 144w cm? 2nRH=2nR?*; R=H
V=15>5=125% cm’
10.

o SCQ‘{=
nr’
2 =R =
625-400=225

V =
%T[RZH SOCH = Sﬁ -
6m = 15w — 6m =
91‘[ SOCH = T[RZ, R =

SOCH — 2. —
Son _ 3; §5 =

R= 82+62=10

S,= 4m10°=400 &t

1 2
V:§7TR H
H=Isin 30° = 245:
12
R =1lcos30° =
3 _
=24-— =12 3




See= 22571 cM”

1 _
v=3m(12 3)*-12=
=1728 m em>

Tecmvr no meme: «Axcuomwi cmepeomempuu U uUx npocmedwue C1e0CmaLsl.

Hapaﬂﬂeﬂbﬂocmb npAMbLX U naocKkocmeuy

BAPHUAHT Ne 1

3aganue

Bapuanr otBera

1.IIpoaomku npeIoKeHue:

Cmepeomempus — 5mo pazoen 2eomempul,

usyuaromes puzypoi....

6 Komopom

a) Ha niocKkocmu,
0) 6 npocmpancmee;

8) Ha NPAMOI.

2. Kakne IIpsAMBIC B ITPOCTPAHCTBE HA3BIBAIOTCSA HapaJ'IJ'ICJ'ILHHMI/I?

a) eciu HU aexcam 6 0OHOU
nIocKoCcmu u He

nepecexkaromcs,

0) eciu owuu Jaexcam 8
O0HOU  maOCKOCmMU U

nepecexkaromcs,

6‘) eciu OHUu Jaexcam 6
PA3HbIX NJIOCKOCMIAX U He
nepecexkaromcsi.

3.Ha pI/ICI CKPpCHIUBAOIIHUMUCS ABJIAIOTCS HNPSAMBIC:

a) AB u BB;.
6) AB uﬂ;CI;

6) AB MA]ﬂ].

4. 3anucark, UCIOIB3YSI MATEMAaTUYECKYI0 CUMBOJIUKY:

IInockocmov a nepecekaem naockocms ff no npsAmMot a.

a) o f=a;
0) oNp=a;

8) o € f=a.

5. Kak pouects 3anuce: [AB] a;, a € a 7

a) ompesok AB
APUHAOTEHCUM NPAMOIL d,
He Jiexcauyeti 8 NIOCKOCmu
a




0) ompe3sok AB nexcum na
npAMou a, He
npuHaonexcaujell
NIOCKOCMU 0.

8) mouku A u B nesxcam
Ha NpAMoU a, He
npuraoaexcauelt
NIIOCKOCIU O

6. Touku A, B, C u /I He 51e)xat B 0JTHOM MIOCKOCTH

a) npawvie AB u CJ]
nepecekaomcsi;
0) npawmvie AB u C/ He
nepecekaomcs.

7. Ilpsimbie AB u CJ] He nie’kat B OJIHOM IJIOCKOCTH

a) npamvie AC u B/[ ne
nedcam 8 00HOU
NIOCKOCMU;

0) npamvie AC u B/l
nexcam 8 00HO
NIIOCKOCIU;

8. Moxker 1M TOpu  THapajuIeTbHOM — IPOEKTUPOBAHUU
napasuiesiorpaMMa MoJIy4uThCs Tpaneuus?

a) moocem, max Kak npu
napanienbHom
NPOEeKmupo8anuu
napaniienbHoCms He
coxpausemcsi;

0) He Modicem, mMax Kax
npu napanieibHom
NPOEKMUPOBAHUU
napanienibHoCms
CcoXpausiemcsi.

9. Yepes Touku A, B u cepenuny M otpeska AB mnpoBeneHsl
napajuieJIbHbIe TIPSIMBIE, TTEPECEKAIONINE HEKOTOPYIO TJIOCKOCTh 0
B Toukax A Bi, M| coorBerctBeHHo. Halitn otpe3ok M M,, ecin
A A=3wm;

BB,=17wm, npnuem AB He nepecekaeT mIOCKOCTh a.

a) M]M]ZIO M,
6) M]M]:62/3M,'

6) M]M]:20M.

10.Jlaro: AABC; of|AB; ACN a= A;. BCN a= By, AB=15 cum; AA:
AC=2:3. Haiitu AB, -?

a) A]B1:45 cMm,
5) A[B]Z 5 CcM,

6) A;B;=10 cm.

BAPUAHT Ne 2




3amanue

Bapuant otBera

2. IIponomxu npenyioKeHne:
OcnosHviMu hueypamu 6 npoCmpancmee sAAI0Mmcs....

@) mouxa u npsamasi;

6) mouxka u n10CKoCmb,
8) mouka, npamas u
NJIOCKOCMb.

2. Kakue npsiMble Ha3bIBAIOTCSI CKPEITMBAIOIIIMMHUCS ?

a) npsmvie, Komopwvie He
nepecekaiomcs U - He
Jexcam 8 00HOU
NIOCKOCIU;

6) npsamvle, Komopbwie

nepecexkanomcs u
aexcam 8 0OHOU
NI0CKOCMU,

8) npsmvie, Komopbie He
nepeceKkaomcst u 1exicam
8 OOHOU NJIOCKOCMU.

3. Ha puc.1 mapannenbHbIMU SBIISIOTCS MPSMBIE: a) A;A u BC.
6) A; ; u BC.
6) A; B;u BC;.
4. 3anucaTh, UCMOJIb3YSl MATEMATHYECKYIO CUMBOJIUKY: a) a a=A;
IIpsimas a nepecexaem niockocmo o 8 mouxe A. 6) a a=A;
6) aNa=A.

5. Kak npouects 3anuck: {A;B} €a; a a ?

a) ompe3oxk AB
NPUHAOTIEHCUM NPAMOT
a, nexcaujel 8
niocKkocmu o,

0) mouku A uB
NpUHAOIeNcam npsimoll
a, Komopasi iedxicum 8
niocKkocmu o,

8) mouku A u B nexcam
Ha npamou d, He
npunaoedxicaujeit

naockocmu O,

6. MoryT i1 IpsIMBI€E a | 6 TIepeceKkathbes? ¢l|6.

a) nem,
6) mozym.




7. UeTblpe TOUKHU HE JIe)KAT B OAHOMU ITUIOCKOCTH. MOryT Jin
KaKue-HUOYIb TP U3 HUX JIeKATh HA OJHOU MPSMOM?

a)mozym,
0) nHe mocym.

8. Moxker 1AM TpoeKIMs —Mapajierorpamma

mapaJuICJIbHOM ITPOCKTHUPOBAHUU OBITH KBaI[paTOM?

npu

a) modicem, maxk Kax npu
napaiienbHoMm
NPOEeKMupoB8aHUU
napaiienbHoCmy
COXpaHsemcsi;

6) He Mmooicem, mak Kax
npu
NPOEeKMupoB8aHulU

napaiilejlbHom

napaiejlibHoCcmbs He

COXpPAHAEMCAL.

9. UYepes Toukm A, B um cepenuny M orpeska AB

IMPOBCACHBI InapaJuiCJIbHbIC IIpAMBIC, IepeceKaromme

B;, M,
cooTBeTCTBeHHO. Haiitu otpe3ok MM, eciu A A;=13wm;

HEKOTOPYIO IUIOCKOCTH O B TOYKaxX A

BB,=7m, npnuem AB He nepecekaeT INIOCKOCTh d.

(l) M]M1:2]/7 M,
6) M,M,=20 ;
&) MM, =10m.

10.0aHo: AABC; a| | AB; ACn a= A;.BCn a= B,

AB=8 cm; AA;: AC=5:3. Hantn A;B; -?

a) A;B;=1 cm;
6) A;B;= 3 cm,

8) A;B;=4 cm.

BAPUAHT Ne 3
3amanue BapuanT oTBera
3.TIpOJOIKHI IPEIOKEHHE: a) axcuom,
B cmepeomempuu  ceoticméa  2eomempuyeckux — guayp
YCMAaHABIUBAIOMCA nymém doxazamenscmea | 0) meopem;
COOMBEMCMBYIOUJUX .....
yiow 8) 3a0au.

2. Yrto 3HAUMHT: npsaMasdt U JIOCKOCTb HapaJ'IJ'IeJ'ILHBI?

a) npAamas u niocKkocmbs He
nepecexkaromcs,;

0) npamas u NIOCKOCHMb
nepecekaromcs u aedxcam 6




OOHOU NAOCKOCMIU;

8) mpamas u NIOCKOCMb He
nepecekalomcs, mo ecmuv He
uMerom oowux mouex.

3. Ha puc.1l ckpenuBarouMMKCs SBJISIIOTCS TPSIMBbIE: a) A;1A u BC.
6) A; [, u BC.
6) A 1 B 1 u AB_
4. 3anucarb, UCTOIb3YSI MATEMATUYECKYIO CUMBOJIUKY: a) o f =c;
Ilnockxocms a nepecexaem niockocms  no npsamotl c. 0) a p=c;
8) a N =c.

5. Kak mpouects 3anuce: [BC| €¢; ¢ a ?

a) ompesok BC
NPUHAONEHCUm NPIMOU C,
Jexcauyelt 8 NIOCKOCMU o,

6) mouku Cu B
npUHaonexcam npsamou c,
KOMOopas 1excum
HIOCKOCMU 0.

8) mouxu A u B nexcam na
npAMOU ¢, He
npuHaonexcaujell
NIOCKOCIU O

6. Toukn K, L, M u N He j1e;xat B 0JHOH MIIOCKOCTH

a) npamvie KL u MN
nepecekaromcsi;

0) npsamvie KL u MN ne
nepecexkaromcs.

7.I1n0ckocTH a 1 f napajienbHbl INIOCKOCTH Y. MOTYT JIM MJIOCKOCTH
ou f mepecekarbcs?

a) moaym,

0) He mozym.

8.Jlana mapayenbHasi MPOEKIMs TpeyroibHUKa. Yem u3olOpaxkaercs
IIPOEKIINSI CPENHEN JIMHUN TPEYTOJIbHUKA?

a) cpeowell TuHuUel, MAaK KaK
npu napaienbHoM
NPOEeKMuUpPOBaAHUU
coxpamsiemcsi  OMHOULeHUe
OMpe3K08;

0) cpeoHeli nuHuel, MaxK Kax
npu napaieibHom
NPOEeKMuUpoB8aAHUU He




coxpansiemcs OMHOULeHUe
Ompe3Koe .

9. Yepe3 Touku A, B u cepemuny M otpeska AB mnposenens! | a) M;M;=5 om;
napajuieNbHbIC TPSIMBIE, TIEPECEKAOIINEe HEKOTOPYIO TUIOCKOCTh o B
toukax A;, B;, M; coorBercrBenHo. Haiitu otpesok M M;, ecaiu A

A1=25HM; 6) M1M1:]5 oM.

6) MiM;=30 om;

BB;=51M, npuuem AB He nepecekaeT miockocTh d.

10.Jano: AABC; a||AB; ACN o= A;. BCN a= By, a) A;B;=6 cm;
AB=24 cm; AA;: AC=5:1. Haiitu A;B, -? 0) A;B;= 3 cm;
8) A;B;=4 cm.

Kniou k mecmy
no meme:

«AKcuomvl cmepeomempuu u ux npocmeituiue cnieocmeus. Ilapannenvnocms npamoix u
njaockocmeu»:

BAPUAHT N 1: 0,a,s, 0,0,0,a,0,a, 6

BAPUAHT Ne 2: ¢, a, 0, 6, 0, a, 0, a, 6, 0.

BAPUAHT Ne 3: 0, 6, a, 6, a, 0, 0, a, 6, 6.

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»
(na 10 — 15 munym)

Bapuanm Ne 1
1. Yrto Ha3bIBaeTCs BEKTOPOM B IPOCTPAHCTBE?
[aiite onpenenenue AENCTBUM HaJ BEKTOPAMU: CKAIAPHOTO MPOU3BEICHUS.
3. JlaifTe onpenesnieHre KOOPAUHAT BEKTOpa C HayajaoM B Touke A (x;; y;, z;) U
KOHIIOM B TOUKe A, (X,, V2, Z2).
4. Kakue BEKTOpa Ha3bIBAIOTCS PABHBIMU.
. Kakue BekTOpa Ha3bIBAIOTCS MPOTUBOIIOIOKHO HAIPABICHHBIMU?

N

93]

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»
(na 10 — 15 munym)

Bapuanm Ne 2
. Kakue BekTOpa Ha3bIBAIOTCS KOJJTMHUAPHBIMU?
. Uto Takoe abCOJIIOTHAS BEJIMUKMHA BEeKTOpa?
3. Kakue BekTOpa Ha3bIBAIOTCS OJIMHAKOBO HAIPABICHHBIMU?

N —




4. JlaiiTe onpeneneHue ACMCTBUN HaJ BEKTOPAMMU: CIIOKEHUS U YMHOKEHUS.
5. UTo Takoe HyJEeBOU BEKTOP?

OTBETbBI
Ha mMamemamu4yecKuil OUKMmManm
«BEKTOPBI B ITIPOCTPAHCTBE»

N Bapuanm Ne 1 Bapuanm Ne 2
We 3adanu.

1. Bexropom B IIPOCTPAHCTBE/[Ba HEHYJIEBBIX BEKTOpA  HA3bIBAIOTCS
HAa3bIBACTCS HaITPaBJICHHBIMKOJUIMHUAPHBIMY, €CIIM OHM JIEXkKAT HA OJHOU
OTPE30K. IPSIMOW MJIM HA MAPAJUIEIIbHBIX MTPSMBIX.

2. [CkanspHbIM Npou3BeIeHUEMAOCOIIOTHON BEIMUNHOM BEKTOpa
BCKTOPOB AB HaspBaroT uncio x? +y? + z2.

dq,;dz;4d; U 61;63;64
IHa3bIBACTCs YN CIIO
a]6]+ Cl262+ as6;.

a6=a - 8 COS .
3. | Koopnunatamu  Bexktopa ¢ | Bektopsl AB u CD Ha3bIBaroTcs
HayajaoM B Touke A;(x;; y;, z;) ¥ | OMIUHAKOBO HAIIPABICHHBIMU, €CIIH
KOHLIOM B Touke A,(Xy V2, z2) | momympsmeie AB u CD oguHakoBo
Ha3bIBAIOTCS YUCNIA X, - X; V) - | HAIPABJICHBHI.

Y1, Z2-Z).
4. Bekrtopa Ha3bBatOTCS paBHbIMH, CyMMOU BEKTOpOB a(a; aras) W
€CJII OHM COHAIlpaBJII€Hbl U WUX 8(6;, 6, 63) HA3BIBAIOT BEKTOP
IUMHBL  paBHBl  (ecsm OHH| C (aq + 6;, ay + 65 as + 63).

COBMEIIAIOTCS napasuienbHeIM [Ipon3BeieHHEM BEKTOPa
[EepEeHoCoM). a (a;; a,; a3) Ha YUCJIO A HA3bIBAETCS
Yy PaBHBIX BCKTOPOB | gekrop Aa= Aay; Aay; Aag

COOTBETCTBYIOIIUE KOOPIMHATBI | Ecyy A>(0, 10 HanpaBlICHUE COBIAIAET C
PaBHBI. HaIpaBJIeHuEM BekTopa a; eciu A<0, To
HaIpaBJICHUE MPOTHUBOTIOIOKHO
HaITPaBJICHUIO BEKTOpa d.

5. Bekropst ABuCD  massiBarorcs] JIro0as Touka B IpOCTPAHCTBE MOXKET
[IPOTUBOMOJIOKHO paccMaTpuBaThCs Kak BEKTOp. Takou
HaIpaBJICHHBIMH, ecyid| BEKTOP HA3bIBACTCS HYJICBBIM.
[OJIyIIPSIMBIE AB 51 CD
MMPOTHUBOITOJIOKHO HAIPABIICHBI.

3AYET
«/lekapTOBBI KOOPANMHATHI M BEKTOPHI B MPOCTPAHCTBE»
Bapuanm No |



6. CTOpoHa paBHOCTOPOHHErO TPEyrojpHUKAa paBHa 12 cMm. Haiitu miomanp
€ro OpTOrOHAJIbHOM MPOEKIUM Ha IUIOCKOCTh, KOTOpas oOpa3yeTr ¢
IJIOCKOCTBIO TpeyroJibHUKa yrou 2 30°.

7. Hanbsl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TUX TOYEK
JIeXKaT:

1) B miiockocTH Xy, 2) Ha OCH z; 3) B IUIOCKOCTH )Z.

8. Hoxkaxwure, yTo yeTblpéxyronbHuKk ABCD c¢ BepmmHamu B Toukax A(0;2;-3),

B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

4. Jlanei Touku A 3;—1;2 uB 5;1;1 . Haliqute koopauHATBl 1 MOIYJIb BeKkTOopa AB.
5. Hanst Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruucnute yroa Mexmay

BEKTOpaMu
AB u CB.
3AYET
«JlekapToOBbI KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE
Bapuanm Ne 2

1. JlaH mpAMOYroJibHBIM TPEYTOJbHUK ¢ KaTeTamMu 6 u 9 cMm. Hailtu miomans
€ro OpTOrOHAJIbHOM MPOEKIUH Ha IUIOCKOCThb, KOTOpass oOpa3yeTr ¢
IUIOCKOCTBIO TPeyroJibHUKa yroJ 2 60°.

2. Jlanwel Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3Tux TOUEK
JIEXKAT:

1) B muiockocTH Xxz; 2) Ha OCH y; 3) B IUIOCKOCTH )Z.

3. Hokaxwure, yto yeThlpéxyroibHUK ABCD c BepmmHamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1).

4. Jlaaer Touku A 3; —1;2 uB 5;1;1 .Haiiaute koopauHaTel 1 MOAYJIb BekTopa BA.
5. Hanst Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucnure yroi Mexmy

BEKTOpaMH
CA u CB.
3AUET
«JlekapToBbI KOOPAUHATHI U BEKTOPHI B MPOCTPAHCTBE)
Bapuanm Ne 2

1. JlaH nmpsAMOYroJibHBIM TPEYTOJbHUK ¢ KateTamMu 6 u 9 cMm. Haiitu mnomans
€ro OpTOTOHAJIBHOM MPOEKUMU Ha IUIOCKOCTh, KOTOpas oOpasyeT c
IIJIOCKOCTBIO TPeyroJibHUKa yroJ [ 60°.

2. Hansl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3tux TOYeK
JIeXKaT:

1) B miiockocTH xz; 2) Ha OcHu y; 3) B INIOCKOCTH )Z.

3. Jlokaxwure, yTo yeThlpéxyroibHUK ABCD c BepmmHamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1).



4. Jlanei Touku A 3;—1;2 uB 5;1;1 . Halinute koopauHATBI U MOIYJIb BeKTOpa BA.
5. Hanst Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucnure yron Mexmy
BEKTOpaMu
CA u CB.

OTBETHI k 3AUETY
«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE»

capisgma Bapuanm Ne 1 Bapuanm Ne 2
We 3adanu.
6. SaBoc=SaaBc * COB ¢ SaBoc=SaaBc " COS @
>3 _as _ 89 _
SAABC:a 2 SaaBcC S =5 = 27
23 5 —27. o_n97.1_ 2
SABOC:124 3. 0s30°=36 3- Papoc=27:c0s60° =27 - =13,5(cm’)
=54(cm?)
7. |1)BXxy: D 1)Bxz: D;
2)HaocH z: A; 2)HaocH y: A;
3)Byz: A; C. 3)Byz: A; B.

8. Bocmonwszyemcs (opmynamu st [Bocnonb3yemcst  dopmyinamMu IS
KOOpPJIMHAT CEPeIMHbI OTpe3Ka B KOOPAMHAT  CEPeAUHBI  OTpe3ka B

345
 Z=—=4.
2

7+1
;Z=—=4.
2

Koopaunate! cepennnbl oTpe3koB AC
u BD coBnagarT, mo3ToMy AuaroHaiu
AC u BD uetsipéxyronsauka ABCD
NIEPECEKAIOTCS U TOUKOU MEpECEUeHUs
JENATCA MOIOoJaM, CIeI0BaTENbHO
yeThIpEXyroapHuK ABCD —
HapaJyIeIorpamm.

Koopnunate! cepenynbl
otpe3koB AC u BD coBnaaaror,
nostoMy auaroHanu AC u BD
yeTeIpExyroiaparnka ABCD
MIEPECEKAIOTCS U TOUKOU
MIEPECEUCHMS IEISATCA MONO0JIaM,
CJIEI0BATEIBHO
yeThIpéXyroabHUK ABCD —
napajuieaorpamMmm.




9. [AB:5-3=2;1-(-1)=2;1-29BA: 3-5=-2;-1-1=-2;2—1=1.
-1. BA = (-2)2+(-2)2+12=3.

AB = 22422+ (-1)2=3.

10.| AB: 3-1=2;-1-(-1)=0;1-3 |CA:1-1=0;3-2=1;0—(-1)=1.
CB:1-2=-1;3-2=1;-1-(-1)=0.

=2
CB:3—(-1)=4;-1-1=-2;1-3
=2 CA-CB
COSP="CA - B _
cosp = —D° B _ 0- =1 +1-1+1-0
AB - CB =
22102 + (=2)2- 42 + (- 1
= = = (P=6OO.
_ 2
12 3 3
“83 23 2 ¢
= 30°.

4. KOHTPOJILHO — U3MepHUTeIbHbIEe MaTepuaJbl A5l UTOrOBOIl aATTeCTAIMH O

Y4eOHOM TUCHMILIINHE.



[IpenmMeToM OLICHKH  SIBISIIOTCS yYMEHUS W 3HAHUA. Kontpomns
ocyuiecTBisieTcst B hopme Tecta. Bpems BoinmoaHeHus: paboThl 34aca.

| 1. IACIIOPT

Haznauenue:

[IpennasnaueH s KOHTPOJS M OICHKH PE3yIbTaTOB OCBOCHUS y4eOHOM
TuciUIuinHel «Matematukay (TpodUIbHBIA YPOBEHB) CICAYIOUIMX YMEHHH U
3HAHUMU:

3-1. 3HaueHne MaTeMaTUUECKON HAYKH JUIsl pEIIeHUs 3a/1a4, BOSHUKAIOIINX B
TEOPUU U NMPAKTUKE, IIUPOTY U B TO )K€ BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJOB K aHaJIN3y U UCCIIEOBAHUIO IPOIIECCOB U SIBJICHUI B
IpPUPOAE U OOIIECTBE.

3-2. 3HaHuE NMPAKTUKUA U BOIIPOCOB, BO3HUKAIOIIMX B CAMOM MAaTEMATUKE JJISI
dbopMUpOBaHUS U Pa3BUTHS MATEMAaTUYECKOM HAYKH; UCTOPUIO PA3BUTHUS MOHATHS
YuCIla; CO34aHMUsl MATEMAaTUUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PAa3BUTUSA
r€OMETPUH.

3-3.YHuBepcaibHbIi XapakTep 3aKOHOB Pa3BUTHUSI MATEMAaTUUECKUX PACCYKICHUM;
WX MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEUECKOM EATeTbHOCTH.

3-4. BepOATHOCTHBIN XapaKTep Pa3IMYHbIX IIPOLIECCOB OKPYKAKOMIET0 MUPA
YMers:

VY-1.BBINOJIHATE apuMETUUECKUE IEUCTBUS HAJl YUCTIAMU, COUYETasi YCTHBIE U
MUCHMEHHBIE TTPUEMbI; HAXOIUTh MPUOIMKEHHBIE 3HAYCHUSI BETUYUH U
MOTPENTHOCTU BBIYHMCIICHUI (20COMIOTHASI U OTHOCHUTEIIbHAS ); CPABHUBATH
YHCJIOBBIE BBIPAKEHUS;

V-2.HaxonWTh 3HAYCHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKHX
BHIDOKCHMIA HA OCHOBE OMNPEACNICHUS, WCIONB3YysS TMpU HEOOXOIUMOCTH
WHCTPYMCHTAJILHBIC CPEICTBA; IOJIB30BATHCSA MMPHUOJMIKEHHON OICGHKOW TIpH
MPAKTUYCCKUX PacueTax;

V-3 BBINOIHATH TPEOOPA30BAHNUS BBIPAKCHUM, MPUMEHSISI (JOPMYJIIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJorapuMOB, TPUTOHOMETPUICCKUX (PYHKITU;

V-4 .BbIUUCHATh 3HaU€HHE (QYHKIMH O 3aJlaHHOMY 3HAUYEHHUIO apryMeHTa Mpu
pa3IMyHBIX crocobax 3aaaHus GyHKIUU;

VY-5.onpenensaTb OCHOBHbIE CBOWCTBA YMCIIOBBIX (DYHKIUH, MIUTFOCTPUPOBATH UX Ha
rpadukax;

V-6.ctpouTh rpapukd U3YYEHHBIX (QYHKUUN, WILUIIOCTPUPOBATH MO Trpaduky
CBOMCTBA JIEMEHTAPHBIX (PYHKIINM;



VY-7.ucnonp3oBaTh MOHATHE (YHKIUHU U1l OMUCAHHUS M aHalIM3a 3aBUCUMOCTEH
BEJINYNH,;

VY-8 HaXOAUTH MTPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIINIA;

VY-9.1cnonbp30BaTh MPOU3BOAHYIO ISl U3YUEHHUs CBOMCTB (PYHKLIUN U MOCTPOCHUS
rpauKoOB;

V-10.npuMeHATh NPOU3BOJHYIO JJIsl MPOBEACHUS NPUOIMIKEHHBIX BBIUMCIICHUH,
pemarb 3aJa4d MNPUKIAJHOIO XapakTepa Ha HAXO0XIACHUE HauOOJbLIEro U
HAaMMEHBILIEr0 3HAYCHHUS,;

V-11.BBIMUCHATH B IPOCTEHIINX CIy4yasX IJIOLAAN U 00BEMBI C UCIIOJIB30BAHUEM
OIIPEJEIICHHOIO0 HHTErPaJIa;

VY-12.pematp paLMOHaIbHEIE, II0Ka3aTeJbHbIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUsI, CBOJSALIMECS K JMHEHHBIM M KBaJIpaTHBIM, a
TaK)K€ aHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI;

V-13.ucnonb3oBaTh rpadyUueCKUil METOJ PEILICHUS YPABHEHUN U HEPABEHCTB;
V-14.u300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTH PEIICHHS YPAaBHEHHI, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.cocTaBisaTh M pemarb ypaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM YMCIIE MPUKIAIHBIX ) 3a/1a4ax.
V-16.pemate mnpocTeiime KOMOMHATOPHBIE 3a/Jlaud METOJIOM Tiepebopa, a
TaK)Ke€ C UCIIOJIb30BAHUEM U3BECTHBIX (DOPMYIL;

V-17.BbIUUCIATh B MNPOCTEMIIMX CIIy4asX BEPOSATHOCTH COOBITHMI Ha OCHOBE
MOJICYETa YHCIIA UCXOJIOB;

V-18.pacrio3HaBaTh Ha YepPTEKaX M MOJENIAX HPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUSIMU;
V-19.onuceiBaTh  B3aMMHOE  PACHOJIOKEHHWE TPSIMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 06 IMOM PACNONO0NCEHUU,
VY-20.aHanu3upoBaTh B MPOCTEHIINX CIydasix B3aUMHOE PACIONOkKEeHHE 00BEKTOB
B IIPOCTPAHCTBE;

V-21.u300paxkaTb OCHOBHbIE MHOTOTPAHHUKH M KpYIJble TEJa; BbIITOJHSIT
YepTEXKU 0 YCIOBHAM 3a/]a4;

V-22.cTpouth npocTeiiiie cedeHus: Kyoa, mpu3Mbl, TUPaMUIbL;

VY-23.pemaTh NIAaHUMETPUYECKUE U MPOCTEUIIHNE CTEPEOMETPUUYECKUE 3a/1aud Ha
HAXO0KJEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIOB, IJI0Ia1eH, 00BEMOB);

V-24. ncnonb30BaTh IPHU PELIEHUH CTEPEOMETPUUYECKUX 33]1a4 IIAHUMETPUYECKHE
(haKThl ¥ METOIBI;

V-25.mpoBoIUTh AOKa3aTeIbHbIE PACCYKICHUS B XOJE PELISHUS 3a]1ay;

Hmozogwlit 3x3amen
1 BapuaHT 3K3aMEeHALlHOHHOW PadoThI



Obsi3amenvHas wacme
HpI/I BBIIIOJIHCHHU N 3aﬂaHI/Iﬁ 1-8 3ammiuTe X0 pCUICHUA U HOJIy‘{eHHBIP'I OTBCT

1.(1 6ann) YuebHUK cTouT 60 pybnen. Onpeaennte, CKOMbKO TakKUX y4ebHMKOB MOXKHO KynnuTb 3a 200
pybnei, ecnm ero ueHa cHusnnach Ha 10 %.
2.(1 6ann) OnpegennTe, CKOJIbKO BAHOK KPacku Nno 3 Kr He06XoAMMO KynuTb A1 NOKPACKM Nnosa B
KabuHeTe MaTemMaTuKM niowaabto 5x7 M2, ecam Ha 1M? pacxogyetca 300 rpamm KpacKu.
3.(1 6ann) OnpenennTe, Kakme 13 NepeUYMCAeHHbIX ToUeK NpuHaanexKat rpaduky pyHKumm y (x)=5x-2
A(2;8); B(0;1); C(3;7), A(0;-2).
4.(1 6ann) BoluncamTe 3HaveHue BblparkeHus 1 2 —

(1 62nn) P +8+ 16

o . 1

5. (1 6ann) HanguTe 3Ha4yeHue cos a , eCNU U3BECTHO, YTO Sin a= on O<a <§

6.(1 6ann) Pewute ypasHeHune 24+ = 162,

7 .(1 6ann) Boiuncnute 3HaveHue BbipaxkeHus log; 27 + logs 25 +1g 100 + 1g 1.

8. (1 6ann) Pewwurte ypasHeHue log, 3 —x = 0.

9.(1 6ann) OnpenennTe, KAaKOM U3 HUXKE NPUBEAEHHbIX TPAPUKOB COOTBETCTBYET YETHOM

dYHKUMN. OTMETbTE ero 3HaKOM «+» W KPaTKO NOSACHUTE, MOYEMY.
LV [ vt

1 ,’ 2

Ucnonb3ys rpaduk ¢pyHkimu y = f(x) (CM. pUC. HIDKE), OTIPECIIUTE U 3aUIINUTE
OTBCT:

10.(1 6amn) HaumeHbIIee U HanOoJIblIee 3HAUeHUs (QYHKIHUI;

11.(1 6amt) npoMexXyTKH BO3pacTaHUsl U yObIBaHUS (PYHKIIHIA;

12.(1 6amn) npu kakux 3HaveHusx x f(x) >>0.

Mpu BbinonHeHUn 3aaaHui 13-18 3anuwumnTe XoA4 peLleHua U NONIYy4YEeHHbIU oTBeT



13. (1 6ann) OT aneKTpUYECKoro cTonba BbICOTOM 8 METPOB K 34aHUI0, BbICOTa KOTOporo 4
MeTpa HaTAHYT Kabenb. Onpegenute ANVHY Kabens, ecnm paccTosHUe MeXay 34aHUeEM U
ctonbom 3 metpa.

14.(1 6ann) Teno ABMKeTcA NO 3aKoHy S(t)= 2x2-7x+3. OnpesennTe, B KaKO MOMEHT BpeMeH!
CKOpOCTb byaeT pasHa 21.

15.(1 6ann) Haiante obnacTtb onpeaenernsa GyHKuMM y = Lg (x>-2x).

16. (1 6ann) PewunTe ypaBHEHWNE § X—5=4%

17.(1 6ann) Pewnte ypaBHeHUe cos2xX + sinx = —sin?x

18.(1 6ann) MpAMOYro/ibHbI TPEYrosIbHUK C KaTeTaMK C KaTeTamu 2 cM 1 4 cm B NepBbIi pa3
BpaLLaeTcA BOKpYr 60/1bWOro KaTteta, a BO BTOPOWM — BOKPYr MeHblero. Onpegennte
NoJly4eHHble reOMETPUYECKME Tea U CPABHUTE NIOLLAAN UX BOKOBbIX MOBEPXHOCTEN.

ﬂOﬂOJZHMme]ZbHCl}Z yacmov

IIpu BbInoHeHui 3aganuii 19-22 3anummuTe X0 pelieHUs U MOJTyYeHHbII
OTBET

19.HaiianTe NPoMexyTKM ybbiBaHMA PyHKUMM y = X3 — 3x% — 45x + 225.

20.(3 6anna) OcHoBaHMEM NPSAMOM NPU3MbI ABASETCA POoMb co cTopoHoi 14 cm 1 yrnom 30 °.
MeHbLuee U3 AMaroHaAbHbIX CEYEeHUM NPU3MbI ABAAETCA KBagpaTom. Hangute obvbem
npusMbl.

logs x — logs y = logs(y + 3)

21. (3 6anna) Pewunte cuctemy ypaBHEHWI X — 3y = 4

22.( 3 banna) Hatante peweHune ypaBHeHUs : 1+cosx +cos2x=0

2 BApMAHT 3K3aMEHAIIMOHHOM PadoThI



AJIA MPOBEACHUSA MHCbMEHHOI'0 JK3aMEHaA 110 MAaTEMAaTHKE

Oobsa3amenvnan uacmo
IIpu BBINOJTHEHNH 3a4aHui 1-8 3anmMIuTe X0 pemeHus U NONYYEHHbIN

1.(16amm) brokuot crout 40 py6neii. Kakoe HanOombIiee KOIWMIECTBO TAKMX OJOKHOTOB MOXKHO OyIeT
kynuth Ha 500 pyOneli mocie moBbIIeHUs LeHbl Ha 15%?
2.(1 6amn) Ompenenure, CKOJIHKO 0aHOK KPAaCKX MO 3 KT HEOOXOAUMO KYITUTH IS IIOKPACKH T10J1a B
aKkTOBOM 3alie miomanso 10x7 M2, ecnu Ha 1M?  pacxomyetcs 300 rpaMM Kpacku.
3.(1 6anm) Onpenenure, KaKue U3 MEPEUNCICHHBIX TOYEK MPUHAIJIEKAT rpaduKy GyHKIUH Y (X)=4x-2.
A(10;2); B(2;6); C(3;4), 1(0;-2).
4.(1 6amn) BeruucianTte 3HaYeHHE BRIpAKEHUS 1 -_—

(1 amm) P 25: + 52 + G625,

o . 3 T

5. (1 6amn) Haiinure 3HaueHue cos a , €CIM U3BECTHO, YTO Sin a= S 0<a <

6.(1 6amn) Pemure ypapaenue 351 = 92X,

7 .(1 6amn) Beruncnure 3HaueHune Beipakenue log, 32 +1g1 + logz 9 + 1g 100.

8. (1 6amn) Pemure ypaBuenue logs 5 + 2x = 1.

9.(1 6amn) Onpenenute, KaKoil U3 HIKE IPUBEIEHHBIX TPAUKOB COOTBETCTBYET YETHOM
byskn. OTMETHTE €r0 3HAKOM «+» U KPaTKO MOACHUTE, IIOYEMY.

1 2

~

[N

LW

Ucnonb3ys rpaduk pyHkuuu y = f(x) (cM. puC. HUXKE), ONPEJCIUTE U 3alUIINTE
OTBCT:

10.(1 6ayu1) HaMMeHbIIee U HauboblIee 3HaYeHUs PYHKLUH;

11.(1 Gay1) mpOMeKyTKH BO3pacTaHUs U yOBIBaHUS (PYHKITHIA;

12.(1 6amn) npu kakux 3HaueHusx x f(x) >>0.



[Ipu BeIOTHEHNN 3aaaHuy 13-18 3anummre X0 peMIeHUs U TOJIyYEHHBIA OTBET

13. (1 6amt) OT 35eKTPUUECKOTr0 CTOI0a BHICOTOM 8 METPOB K 3/IaHUIO, BBICOTA KOTOPOTO 2
MeTpa HaTSHYT Kabenb. Onpenenure JUIMHY Kabemsi, eClI pacCTOSHUE MEXIY 3JaHUEM U
CTOJIOOM 8 METPOB.

14.(1 6ann) Teno asuxkercs 1o 3akoHy S(t)= 2x2+x+4. Onpenenure, B Kakoil MOMEHT BpEMEHH
CKOpOCTh OyzeT paBHa 59.

15.(1 6ann) Haitmure obnacts onpenenenus GyHkiun y = Lg (6x2-2x).

16. (1 6amn) Pemnre ypaBHeHue é x+4=9

17.(1 6ann) Pemure ypaBHenue cos?x = —sin’x — sin x.

18.(1 6amr) [IpAMOYTONBHBIN TPEYrOJBHUK C KATETAMH C KaTeTaMH 3 CM M 5 CM B TIEpBHIii pa3
BpalaeTcsi BOKPYT OOJIBLIOrO KaTeTa, a BO BTOPOil — BOKpyr MeHbliero. Onpeaenure
HOJIy4EeHHbIE T€OMETPHUECKHUE TeJa U CPABHUTE IUIOMIAAN UX OOKOBBIX TOBEPXHOCTEH

Jlononnumenvras wacmo
[Ipu BbINIOTHEHUH 3aaaHui 19-22 3anumnTe X0 pelIeHUs U MOJTYYEHHbBIA OTBET

19.Haiizure npoMexxyTku yOobiBanus QyHkuun y =2x°> — 15x2 + 36x + 1.

20.(3 6amna) OcHOBaHMEM IPSIMON IPU3MBI SABISIETCS poMO co cTopoHOU 16 cM 1 yriom 60 °.
Membliiee U3 [uaroHanel ceueHus Mpu3Msl sBiseTcs kBagparom. Haliqute 00beM MpU3MBL.
21. (3 Gayra) P g 32 =972
. IITUTE CUCTEM BHEHU
(3 6amna) Pemmte cucremy ypaBHe log s x—y =2.

22.( 3 6ayuna) Haiinute pemenue ypaBHeHus : 1- cos2x = 2sinX.

3 BapuaHT 3K3aMeHALMOHHOI PadoThI



AJIA MPOBEACHUSA MHCbMEHHOI'0 JK3aMEHa 110 MaTeMaTHUKE

Oobsa3amenvnan uacmo
IIpu BhINOJIHEeHNHU 3a7aHUil 1-8 3anuIIMTE X0 pelmeHus U MOJIy4eHHbIN

1.(1 6amn) Ilauka camBOYHOTO Macia cTouT 25 pyouneit. [lencnonepam Mara3uH JienaeT CKUAKY
5%.CKoJpKO Mavyek Maciia CMOKeT KyIIUTh IEHCHOHep 3a 10o pybneit?

2.(1 6ayn) Onpenenure, CKOJIbKO 0aHOK KPACKU 1O 2 KT HEOOXOAUMO KYITUTh JIJIS IIOKPACKH 110J1a B
CHOPTHBHOM 3ane miomazsio 20x7 x2, ecmu Ha 1M? pacxomyercs 300 TpaMM KpackKy .

3.(1 6amn) Ompenennre, KaKue U3 MEPEIUCICHHBIX TOYEK MPUHAIIEKAT TpaPuKy GYHKIHH Y (X)=2X+2.
A(0;2); B(0;1); C(-2;-2), 1(0;2)

4.(1 6ayn) Berncianre 3Ha4eHUE BRIPAKCHHS 324 Bl4 27;

5. (1 6amur) HalimuTe 3HaUYeHUE Sin a , €CJIM U3BECTHO, 4TO cos a=0,6 u 0 <a <—72T

6.(1 6amn) Pemure ypasuenue 22571 = 43%,

7 .(1 6amn) Beruncnute 3HaueHnue Beipaxenus log, 8 +1g1 + log, 64 + 1g 100

8. (1 6amr) Pemmnre ypaBuenue log, x+ 3 = 2.

9.(1 6amn) Onpenenure, KAKOW U3 HIKE MPUBEIECHHBIX IPa)UKOB COOTBETCTBYET HEUETHON

¢dbyHKIIH. OTMETHTE €T0 3HAKOM «+» H KPATKO TOSCHUTE, IIOYEMY.
vt | T
)

1 / 3
\ /N /

/ NV

]

Ucnonp3ys rpaduk ¢pyHkimu y = f(x) (CM. pUC. HIDKE), OTIPEICIIUTE U 3aUIIINTE
OTBET:

10.(1 6ayu1) HaMMeHbIIee U HauboblIee 3HaYeHUsT PYHKIUH;
11.(1 6ay1) mpOMEKyTKH BO3pacTaHUs U yOBbIBaHUS (PYHKIIHIA;
12.(1 6amr) mpu kKakux 3HaYeHMsIX x f(x) >0.

[Tpu BeImONHEHUM 3a7aHui 13-18 3anuimmTe Xo1 peIeH sl U MOTYyYEHHBII OTBET



13. (1 6amm) OT a5mekTpuYecKoro cronda BeIcOToM 10 METPOB K 371aHUIO, BEICOTA KOTOPOTO 6
MeTpa HaTSHYT Kabenb. OnpenenuTe JNIMHY KaOels, €CIM PacCTOSHUE MEXAY 3/1aHUEM U
cTosioom 3 Metpa.

14.(1 6ann) Teno auskeTcs 10 3akoHy S(t)= 5% — 3x + 3. OnpenenuTe, B KAKO MOMEHT
BpEMEHHU CKOpPOCTh OyaeT paBHa 17.

15.(1 6ann) Haitaute o6nacts onpenenenus pynkuuu y= Lg (3x% — 6).)
16. (1 6amn) Pemnre ypaBHeHue % x—8=3.

17.(1 6amn) Pemure ypaBHenue -sin®x + sinx = cos?x

18.(1 6amt) I[IpAMOYTONBHBII TPEYTOJBHUK C KATETAMH C KaTeTaMu 4 cM M 5 CM B TIEpBBIii pa3
BpalaeTcsi BOKPYT OOJIBLIOrO KaTeTa, a BO BTOPOil — BOKpyr MeHbliero. Onpeaenure
HOJIy4EHHbIE TEOMETPHUECKHUE TEIa U CPAaBHUTE IUIOIAAN UX OOKOBBIX MOBEPXHOCTEM.

ﬂOnOﬂHumeﬂbHClﬂ qacmo

[Ipu BeIMOTHEHNM 3aaHui 19-22 3anumure X0/ pelieHus U
IIOJIYYEHHBIN OTBET

19.Haiisute npoMexyTku yobiBanus QyHkuuu y = 3x° — 5x3

20.(3 6amna) OcHoBaHMEM IPSIMON MPU3MBI SABIsIETCS poMO co cTopoHoi 11 cMm u yriom 60 °.
Membliiee U3 [uaroHanel ceueHus Mpu3Msl gBiseTcs kBagparoMm. Haliqute o6beM MpU3MBL.

logz; x—y =0

21. (3 6anna) Pemute cucteMy ypaBHEHU & +y? = 25

22.( 3 6amna) Hailinure pemenne ypaBHeHus : sin®x — 3sinxcosx + 2cos?x = 0.

4 BapUAHT IK3aMEHAIHOHHOI padoThI

AJId IIPOBEACHUA MUCbMECHHOTI'0 JK3aMEHa 110 MAaTEMATHKE

Ooba3amenvuan ywacmeo
IIpu BbInoTHeHuH 3aaaHuil 1-8 3anuinTe X04 penieHus U MOJIyYeHHbIH
oTBeT

1. Terpanp crout 20 pyouneit. Kakoe Hanbombiiiee YMCI0 TAKUX TETpasiell MOKHO OyneT KynuTth Ha 650
pyOneit mocne nonmwkeHus 1eHsl Ha 20%7?

2.0mpenenure, CKOJIBLKO 0AHOK KPAaCKH IO 3 KT HE0OXOAUMO KYITUTh JIJIsl TIOKPACKH I10JIa B KaOMHETe
MaTeMaTHKH IUIOIIaabo 5X7M2, ecnu Ha IM? pacxomyercs 300 rpaMM KpackH.

3.(1 6amn) Onpenenure, KaKue U3 MEPEUUCICHHBIX TOYECK MPUHAIICKAT TpapuKy GYyHKIHH Y (X)=3x-2.



A(0;-2); B(0;1); C(3;4), A(1:1).

4.(1 6anm) Beraucnure 3Ha4CHUE BBIPAKEHHUS 21 A4 42.

5. (1 6amn) Haiinure 3HaYeHue cos a , €CJIM U3BECTHO, YTO Sin a = % nu n<a <§

6.(1 6amn) Pemure ypapnenue 54+1 = 25%,

7 .(1 6am) Beruucnure 3HaueHue Beipakenuslg 1 + logz 27 + logg 36 +1g 1000.

8. (1 6amm) Pemure ypaBaenue log, 3 —x =2

9.(1 6amn) Onpenenute, KAKOW U3 HIKE MMPUBEICHHBIX TPa)uKOB COOTBETCTBYET HEUETHON

¢bysku. OTMETHTE €ro 3HAKOM «+» U KPaTKO MOACHUTE, [I0YEMY.
LV [ L.

1 / 2

Ucnonb3ys rpaduk ¢pyHkimu y = f(x) (CM. pUC. HIKE), ONIPECIIUTE U 3aUIINUTE
OTBCT:

10.(1 6amn) HaumeHbIlIee U HauOoJIblIee 3HAUeHUs (YHKIUI;

11.(1 6amt) npoMeXyTKH BO3pacTaHUsl U yObIBaHUS (PYHKIIHI;

12.(1 6amn) npu kakux 3HaueHusx x f(x) >>0.

[Ipu BeIONIHEHNM 3a0aHui 13-18 3anummTe X0 peueHus u
IOJTYYEHHBIN OTBET

13. (1 6amn) OT snexTpuyecKkoro cronda BeIcoToi 11 MEeTpoB K 3/1aHHI0, BEICOTA KOTOPOTO 7

METpOB HATSIHYT Kabenb. Onpenenurte ATMHY KaOess, €CIIM pacCTOSTHHE MEXTy 3JaHHEeM U
crosibom 3 Metpa.

14.(1 6amn) Teno aBwxkeTcs 1o 3akoHy S(t)= 4x% — x + 5. Onpenenute, B KaKoii MOMEHT
BpPEMEHH CKOPOCTh OyaeT paBHa 19.

15.(1 6ann) Haitaute o6nacts onpenenenus pynkuuu y= Lg (5x% — 10).).

16. (1 6amm) Permure ypaBHEeHHE i X—2=2.



17.(1 6ann) Pemure ypaBHenue cos?x + sinx = —sin?x.
18.(1 6amn) [IpsMOyTroJIbHBIN TPEYTOJBbHHUK C KaTeTaMU C KaTeTaMH 1 ¢M U 5 ¢M B IepBHIi pa3
BpalaeTcsi BOKPYTr OOJIBIIOrO KaTeTa, a BO BTOPOil — BOKpYT MeHbliero. Onpeaenure
MOJTyYCHHBIE TEOMETPHUECKUE TEIa U CPABHUTE TUIOIIAAN UX OOKOBBIX MIOBEPXHOCTEH.
Jlononnumenvnas yacmo

ITpu BbInONHEHUH 3a0aHui 19-22 3anummTe X0 pelIeH!s U MT0JIy4E€HHBIN OTBET
19.HaiiauTe npoMexyTKn yObIBaHUS QYHKIUHK y = X5 + 3% — OX.
20.(3 6amwra) OcHoBaHUEM MPSMOK IPU3MEI SBJISIETCS poMO co CTOpoHOM 15 cM 1 yriiom 60 °.
Memnb1iee u3 quaroHaieil ceueHus: Ipu3Msl ABIseTCS KBagparoM. Haliqute 00beM MpU3MBL.
log, x +log,y =4

lgx—Igy = 2.
22.( 3 6ama) HaiiguTe pelieHue ypaBHEHHMS : COS2X = coSX + 2.
Kpumepuu oyeHku umozoeoti pabomni:

21. (3 6ama) Pemnre cucremy ypaBHEHUI

OueHka Yucno 6annos,
Heo6xoaumMoe ANA NonyvyeHus
OLIeHKMU

«3» (yIOBIIETBOPUTEIHHO) 9-14

«4» (xoporo) 15-20

(HEe MEHee OJHOI0 3aJIaHus U3
JIOTIOJTHUTEIILHOM

4acTH)

«5» (OTJIMYHO) 21-30

(He MeHee NIByX 3aJjaHull U3
JIOTIOJIHUTEIbHON

4acTH)




