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I.IIacmopT KOMILIEKTA KOHTPOJbHO-N3MEPHUTEIbHBIX MATEPHAJIOB...................

B pesynbrate ocBoeHMs y4eOHOW AMCHMIUIMHBI «MaTeMaTuka
oOyyaromiics 10KkeH 00nanarh, npeaxycmorpeHabivu @I'OC no cnenuanbHOCTH
09.02.07 UndopManMoOHHbIE CUCTEMbI M IPOTPAMMHUPOBAaHUE

CJIEIYIOIMMH YMEHUSMHU, 3HAHUSIMU:
3HaTh:

3-1. 3HaueHne MaTeMaTUYECKON HAYKHU JUIsl PEIICHUS 3a/1a4, BO3HUKAIOIIUX B
TEOPUU U MPAKTHUKE, IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh MPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAJIU3Y U UCCIEOBAHUIO MTPOIIECCOB U SABJICHUN B
pUPOJIE U OOIIECTRBE.

3-2. 3HaHue MPAKTUKUA U BOITPOCOB, BO3HUKAIOIIUX B CAMOW MaT€MaTUKE IS
dbopMUpOBaHUS U Pa3BUTHS MATEMATUYECKOM HAYKH; UCTOPUIO PA3BUTHUS MOHITHS
YHCIIA; CO3/IaHUSI MATEMATUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PA3BUTHUSA
F€OMETPHH.

3-3.YHuBepcaabHbIN XapaKTep 3aKOHOB Pa3BUTHUSI MATEMATUUECKUX PACCYKICHUI;
WX MPUMEHUMOCTH BO BCEX OOJIACTSIX YEJIOBEUYECKOM JIeITEILHOCTH.

3-4. BepoATHOCTHBIN XapaKTep Pa3IMuHbIX IPOLIECCOB OKPYKAKOUIETO0 MUPA
YMeTh:

V-1.BbINONHATH apuMETHUECKHUE TCUCTBUS HA/l YUCIIAMH, COUeTast YCTHBIC U
MAChbMEHHBIE TTPUEMBI; HAXOAUThH TPUOIM>KEHHBIC 3HAYEHUSI BETMYUH U
MOTPENTHOCTH BHIYUCIICHHUH (a0COIIOTHAS K OTHOCUTENIbHAS ); CPDABHUBATh
YHCJIOBBIE BBIPAKECHUS;

V-2.HaxonuTh 3HAYCHHUS] KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPHUUECKUX
BHIDOKCHMI HA OCHOBE OINpPEACNICHUS, WCHONb3YS TpH HEOOXOAMMOCTU
WHCTPYMEHTAJIbHBIE CPEJCTBA; TI0JIb30BAThCS MPUONMKEHHON OIICHKOW TMpHU
IIPAKTUYECKUX Pacyerax;

V-3 BBINONHATH TPEOOpa30BaHus BbIpAKEHUH, MPUMEHsISt (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBAaMHM CTEIICHEH, JTOTapu(PpMOB, TPUTOHOMETPUUECKUX HYHKIIUNA;

V-4 .BbIUUCHATh 3HAU€HHE (YHKIMM O 3aJJaHHOMY 3HAUYEHHUIO apryMeHTa Mpu
pa3IMYHBIX croco0ax 3aaaHus QyHKINU;

VY-5.onpeaensaTh OCHOBHbIE CBOMCTBA YHCIOBBIX (DYHKIUH, HJUTFOCTPUPOBATH UX Ha
rpadukax;

V-6.ctpouTh TrpapuKkd HU3YYEHHBIX (YHKUUNA, WILTIOCTPUPOBATh MO TIpaduky
CBOMCTBA AJIEMEHTApHBIX (PYHKIIUH;

VY-7.ucnonp3oBaTh NOHATHE (YHKUUHU ISl ONMMCAHUS M aHajiu3a 3aBUCUMOCTEN
BEJIMYMH;

V-8 HaXOAUTH MPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIHIA;
V-9.1ucnonp30BaTh MPOU3BOAHYIO JJI1 U3YUEHUS! CBOMCTB (DYHKLIHMA U MOCTPOEHUS
rpadukos;



V¥-10.0puMeHATs NPOU3BOAHYIO IJII IPOBEIACHUS NMPUOJMKEHHBIX BBIYMCICHUI,
pemary 3ajadd MPUKIAJAHOIO XapakTepa Ha HAaxXOXKIEHUE HauOOJBLIET0 U
HAaMMEHBIIIEr0 3HAYCHHS;

V-11.BBIYUCHATHh B IPOCTEHIINX COydYasx IJIOMAAN U O0BEMBI C UCTIOIb30BAHHEM
OIPEIEIICHHOTO UHTETpaa;

V-12.pemars palMOHAJIbHBIE, II0OKa3aTeIIbHBIC, Jgorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHUSI, CBOJSAIIMECS K JIMHEWHBIM M KBaJpaTHBIM, a
TaK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

V-13.ucnonb3oBaTh rpaduuecKuii METO/] peIlIeHUs YPaBHEHUN U HEPABEHCTB;
V-14.m300paxkath Ha KOOPJAMHATHOM TJIOCKOCTU PEUICHUS] YPABHEHUM, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.cocTaBisiTh M pelmiaTb ypaBHEHUST M HEPABEHCTBA, CBS3bIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YMCIIE IPUKIAJAHbBIX) 3a/1a4ax.
V-16.pemath mnpocTeiiiie KOMOMHATOPHBIE 3aJayd METOJAOM mepedopa, a
TaK)Ke C UCIIOJIb30BAHUEM H3BECTHBIX (HOPMYIT,

V-17.BBIUUCISATE B MPOCTEUIINX CIydasX BEPOSATHOCTH COOBITUHA Ha OCHOBE
II0JICYETa YHCIIA UCXOI0B;

V-18.pacrio3HaBaTh Ha YepTeKax M MOJENIAX IPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKECHUIMU;
V-19.0onuceiBaTh  B3aMMHOE  pACIIOJIOXKEHUE IMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYICOCHUSL 00 IMOM PACNOTIOIHCEHUL;
V¥-20.aHanu3upoBaTh B MPOCTEHIINX CIIydasx B3aMMHOE PacloiIOXKeHHE 0ObEKTOB
B IIPOCTPAHCTBE;

V-21.u300paxkaTb OCHOBHbIE MHOTOIPAHHMKM W KpYIJIbIE Tela; BBINOJHATD
YEPTEKHU 110 YCIOBUSM 3a/1a4;

V-22.cTpouts npocTeuiime ceueHus: Kyoa, mpru3Mbl, TUPaAMUJIBL;

V-23.pemats MIaHUMETPUYECKAE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a1a4d HA
HAXO0XKJEHUE T€OMETPUUYECKUX BEIUYUH (JIMH, YTIIOB, IIIONIaAei, 00bEMOB);
V¥-24.mucnonb30BaTh NPH PELIEHUH CTEPEOMETPUUYECKUX 33]1a4 IUIAHUMETPUYECKHE
(haKkThl U METOJIBL;

V-25.1poBOaNTH TOKA3ATEIbHBIE PACCYKACHUS B XOJ€E PEIICHUS 3a/1a4;
DopMHUPOBAHUE CIETYIONIUX KOMIIETEHIIUN

OO0mmx

OK 1. Bei6upats ciocoOsb!I penieHus 3a1a4 npohecCuoOHaTbHON NeITeIbHOCTH TPUMEHUTETHHO
K Pa3JIMYHBIM KOHTCKCTaM

OK 2. Hcnonb30BaTh COBPEMEHHBIE CPENICTBA MTOMCKA, aHATN3a M UHTEPIPETalli HHPOpMaLUn
U MH()OPMAIIMOHHBIE TEXHOJIOTUHU JJIS BBITOJHEHHUS 33134 NPO(eCcCHOHAIBHOM NesITeIbHOCTH

OK 3. [TmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(HECCHOHATLHOE M IMYHOCTHOE
pa3BUTHE, IPEANPUHIUMATEIBCKYIO IEATEIBHOCTD B MPo(ecCHoHaNbHOM chepe, UCII0Ib30BaTh
3HaHUA N0 (UHAHCOBOI IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaIUSIX

OK 4. DddexkTuBHO B3aUMOICHCTBOBATH M padOTaTh B KOJJIEKTUBE U KOMaH]Ie

OK 5. Ocy1iecTBasATh YCTHYIO M MIUCbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccutickoii deneparyu ¢ y4eToM 0COOCHHOCTEH COIMATbHOTO U KYJIbTYPHOTO KOHTEKCTA



OK 6. [TposiBAsITh rpaxaaHCKO-NATPUOTHYECKYIO TO3UIINIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBCACHNUC HA OCHOBC TPAAUIIMOHHBIX O6H.I€‘-I€.HOBG‘IGCKI/IX HGHHOCTeﬁ, B TOM YHCJIC C YUCTOM
rapMOHHU3aLUU MEKHALMOHABHBIX U MEKPEJIUTHO3HBIX OTHOLIECHUH, MPUMEHSITh CTaHIapThI
AHTUKOPPYIIUOHHOTO IIOBEACHUS

OK 7. ConelicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH CPEeIbl, PECYpPCoCcOepeKEHUIO, TPUMEHSTh
3HaHUS 00 U3MEHEHHUH KJIMMaTa, IPUHIUITEI OEPEKIMBOTO MPOU3BOACTBA, Y3PPEKTHBHO
JIEUCTBOBATh B UYPE3BbIYAMHBIX CUTYALMSAX

[IpodeccnonanpubIx

TIK 1.1 ®opmmpoBaTb aAropmuTMbl Pa3paboTKM NPOrpaMMHbIX MOAYNEN B COOTBETCTBUMN C TEXHUYECKUM
3afaHnem

JMYHOCTHBIX, 0CBAHBaeMbIX B paMKax nporpamMmbl Bocnutanus (JIP):

JIP 2 TlposBasitomnii akTUBHYIO TPAXKJAHCKYIO MTO3ULINIO, JEMOHCTPUPYIOIINI TPUBEPKEHHOCTD
OPUHLIMIIAM ~ YECTHOCTH, TOPSJAOYHOCTH, OTKPBITOCTH, OSKOHOMHMYECKH aKTUBHBIH U
YYaCTBYIOIIMH B CTYJEHYECKOM M TEPPUTOPUAIBHOM CaMOYMNPABJICHHH, B TOM 4YHUCJIE Ha
yCIIOBUSIX JOOpPOBOJIBUECTBA, MPOAYKTUBHO B3aWMOJEUCTBYIOUIMM W  y4yacTBYIOIIUNA B
JESTEIbHOCTH OOIIECTBEHHBIX OPTaHU3AIIHNA.

JIP4 nposBastomuil 1 IEMOHCTPUPYIOIIMN YBAKEHUE K JIIOJISAM TPY/a, OCO3HAIOIINI IIEHHOCTh
coOctBeHHOro Tpyaa. Crpemsmiuiics K (QOpMHPOBAHUIO B CETEBOM Cpele JIHMYHOCTHO U
MpOoeCCHOHAIBHOTO KOHCTPYKTUBHOTO «ITU(PPOBOTO Clie/ia», OCO3HAET YTO TaKoe «IM(POBOM
cieny;

JIP23 TlonydeHnue 00y4yaromuUMHC BO3MOKHOCTH CAMOPACKPBITHS U cCaMOpeaTnu3aliys JIMYHOCTH.
JIP 30 OcymecTBusiIOMiA TOUCK W HCIOJb30BaHUE WH(GOpMAIUK, HEOOXOIUMON Jyis
3¢ ()EeKTUBHOTO BBHIOTHEHUS PAa3IMYHbIX 3a/1a4, MPO(ecCHOHAIBHOTO U IMYHOCTHOTO Pa3BUTHS.

dopmoit UTOroBOM aTTeCTallMy MO yUeOHOU AUCIMILTUHE SIBISIETCA IK3aMEH.



2. Pe3yabTaThl 0CBOCHUS YU4eOHOM IMCUMILINHBL, MOAJIeKalIue POBepPKe

2.1. B pesynaprare arrecTandd MO Y4eOHOW JUCHUIUIMHE OCYILIECTBISETCS

KOMILJIEKCHAsI MPOBEPKa CIAEAYIOIMX YMEHUN 1 3HAHUM:

PesyabTaTrbl 00yyeHuUs:

Iloka3aTreau OleHKH

dopMa KOHTPOJIA U

YMEHUA, SHAHUSA pe3yJabTaTa OlcHUBaAHUA
3HaHun:

3-1. 3HaueHre MaTeMaTHYECKOM 3HaeTr Marepwal B OOImMMX YepTax; | YCTHBINA OMpoC.
HAYKHU I pELIEHUS 3a1aY, MaAaTEeMAaTHYCCKUC METOAbI PEIICHUA 3amaun.
BO3HHMKAIONIX B TEOPHH H MPaKTUYECKUX 3a/1a4; MoxeT | TecTsl.

MIPUMEHATh MaTeMaThuueckue MeToasl | CamocrosTenbHas
IIpaKTHUKE, IAPOTY U B TO K€

JUTSL peLIeHUs MPAKTUYECKUX 3aau. paborta.
BpEMsI OTPAaHUYEHHOCTh KOHTpOITbHAs paGoTa.
IIPUMEHEHNS MATEMATHYECKUX Pedepar.
METOJOB K aHaJIM3y U HpeBeHTaHI/II/I.
MCCJIEI0BAHUIO MTPOLIECCOB U UccnengoBarenbckas
SIBIICHUH B IPUPOJIEC U OOILECTBE. pabora.

OK 01-07,1IK 1.1

3-2. 3HaHKWe TPaKTUKHA U BOIPOCOB,
BO3HHUKAIOIIUX B CaMOH
MaTeMaTHke s GOpMUPOBAHUS U
pa3BUTHS MaTeMaTHYECKON HAYKH;
HUCTOPUIO PASBUTHUA MOHATUA YNUCJIA,
CO3/JJaHUsI MAaTEMATUYECKOTO
aHaJIn3a, BOBHUKHOBCHUA U
Pa3sBUTUA TCOMCTPHUH.

OK 01-07,IIK 1.1

3HaeT OCHOBHBIE METOJbl PELICHUS;
OCHOBHBIE =~ MAaTeMaTHU4YE€CKHUE METObI
pElIeHNs TUIOBBIX MPUKIAIHBIX 3a]aY;
MIPUEMbI PEIICHHS MPUKIAIHBIX 33729 B
npodeccuoHalbHOM 1eATeNbHOCTH.

VYcrHbIi onpoc.

3agaun.

TecTsl.

CamocrosiTenbHas

pabora.

KonrtponbHas pabora.

Pedepar.

[Ipeszenranum.
HccaenoBaTennckas

pa0bora.

3-3.YHuBepcalbHbII XapakTep

3HaeT onpezeneHus U GOpMyJIbl; 3HAET

YcTHBI onpoc.

3aKOHOB Pa3BUTHS OCHOBHBIE METO/IbI PEIICHUS TUIIOBBIX 3anaun.

MaTeMaTHUeCKUX PacCy K IeHHi; ux | 384a; 3HaeT 00JacTh MPUMEHEHHUS. TecTsbl.

MPUMEHUMOCTH BO BCEX 00JIaCTAX CamocrosTenbHas

. paborta.

YEJI0BEYECKOU 1EATEIbHOCTH. KoHTposHAT paboTa.

OK 01-07,IIK 1.1 Pedepar.
[IpezenTamnum.

HccnenoBarenbsckas
pabora.

3-4. BeposTHOCTHBIN XapakTep 3HaeT onpeaeneHus U GOpPMyIIbl; 3HaeT | YCTHBIN Onpoc.

pa3InYHbBIX IPOIECCOB OCHOBHBIC MCTOABI PCHICHUSA TUITOBBIX 33[[3‘{1/1.

OKPYKAIOLEr0 MHpa 3a/1a4; 3HaeT 00JIaCTh MPUMEHEHUSL. TecTsbl.
CamocrosTenbHas

OK 01-07,IIK 1.1 pabora.

KontponbHas padoTa.




Pedepar.

[IpezenTanum.
HccnenoBarenbsckas
pabora.
Ymenus:
V-1BemonHaTh  apudMeTHUecKue | YMeeT HCIIOJIb30BaTh OCHOBHBIE | YCTHBIN OIPOC.
I[GﬁCTBHH Haa 4YucjiaMu, CO4YCTas | IpUCMBI, OCHOBHBIC IIOHATUA U | CamMocTosaTenbHas
YCTHBbIE M THCHBMEHHBIE NPUEMBI; | (OPMYIIBI; pemartb 3a/1a44 | pa6ora.

HAXOJIUTh pUOITNIKCHHBIC
3HAYCHHUA BCJIMYWH U TOTPCUIHOCTU
BBIYHCIICHUH  (aOcoiroTHass |
OTHOCI/ITG.HBHEUI); CpaBHHBATb
YHUCJIOBBIC BBIPAXKCHUS

OK 01-07,TIK 1.1

MPUKIIQJHOTO XapaKTepa.

KonrtponsHas pabora.

V-2.HaxoauTh 3HA4Y€HHS KOPHH,

JlaeT onpenienieHruss OCHOBHBIX MOHSTUH,

VYcrHbIi onpoc.

CTCIICHU, JIOFapI/I(bMa, YMEET UCIIOJIb30BaTh IPHUEMBI, CaMocTosTenspHast
TPUTOHOMETPUICCKUX BBIPAXKCHHH | MPUMEHATH OCHOBHBIE IPUEMBI U pabora.
Ha OCHOBE ONPEACIICHNUA, | ocHOBHBIC (HOPMYJIHI.
UCTONB3Ys TpU HEOOXOIUMOCTH KonTtponsHnas pabora.
WHCTPYMEHTAJIbHbBIE CPENCTBa;
MOJIb30BATHCS TIPUOIIFKEHHOM Hccnenosarenbekas
OLIGHKOM  Npu  TPAKTUYECKUX pabora.
pacyerax;
OK 01-07,IIK 1.1
V-3.BemonHate mpeoOpa3oBaHus | YMeEET KCIOJIb30BATh dbopmynel, | YCTHBIN ompoc.
BBIDXKCHUH, HPUMEHsS (HOPMYIIBL, | pemars 3a/a4H, ONHPasACh Ha | 3azauu.
CBSI3aHHBIC co CBOMCTBAMH TEOPETHUECKHil ~ MaTepuam:  peliarh CamocrosTenbHas
CTEIEHEH, norapudmos, paborta.
. MPaKTUYECKYI0 3aJady, HW3YYECHHBIMU
TPUTOHOMETPUICCKUX (QYHKIIUA; KontponbHas pabota
OK 01-07, TIK 1.1 METOMIaMH.
V-4 Bpuuciars 3Ha4YeHue | YMeer HCIOJIb30BATh dbopmynel, | YCTHBIN ompoc.
GyHKIMH 10 33JJaHHOMY 3HAYCHHIO | periaTh 3a7a4Hy, OHUpasiCh Ha | 3a1a4u.
apryMeHTa  TpH  pa3MYHBIX | TEOPETHMYECKMH  Marepuai:  pelarh CagIOCTO’ITem’Ha’I
abora.
cnioco0ax 3afanus QyHKIHH MPaKTUYECKYI0 3aJady, HW3YYECHHBIMU p
KontponbHas padota
METOJIaMHU.
OK 01-07,IIK 1.1
V-5.0npenensarb OCHOBHbIE Ymeer HCIOJIb30BATh dbopmynel, | YCTHBIN ompoc.
CBOWCTBA YUCIIOBBIX (DYHKITHH, pelarhb 3a7a4y, OIUPAsACh Ha | 3a[a4H.
WTIOCTPHPOBATh MX Ha TpadMKax | TEOPETHMYECKMH  Marepuai:  pelarh CagIOCTO’ITem’Ha’I
abora.
MPaKTUYECKYI0 3ajady, HW3YYECHHBIMU p
OK 01-07.TIK 1.1 KonTponbnas pabora
’ METOJIaMHU.
V-6.Ctpouth rpadukud H3y4EHHBIX | YMeer HCIIOJIB30BATh dbopMyibl, | YCTHBIN ompoc.
(byHKIWE, WTIOCTPUPOBATH  TIO | pepnarp  3ajaud,  ONMpasch — Ha | 3a/aum.
rpaguKy CBOWMCTBa AJIEMEHTAPHBIX .
pacuxy p TeopeTHueckuil ~ MaTepuan:  pelarp | CAMOCTOATENbHAS




byHKIU; NPAaKTUYECKYI0 33aJady, HW3Y4YEHHBIMHU | paboTa.
OK 01-07,TIK 1.1 METOIAMHU. KontponbHas pabota
Uccnenosarensckas
pabora.
V¥-7.Mcnonb30BaTh MOHATHE | YMeEeT HCIIOJIb30BaTh dbopmybl, | YCTHBIH onpoc.
GYHKIIUM 71 ONMCAHUS M aHau3a | pelaTh 3aJ1a4u, OIHUPAsICh Ha | 3amaqn.
3aBHCUMOCTEN BETUYUH TEOPETUYECKMI  MaTepHall:  pelarh CamocrosTenbHas
MPAaKTUYECKYI0 3ajady, HW3YYEHHBIMHU pabora.

OK 01-07,IIK 1.1 KonrtponsHas pabora
METOJaMHU.

V-8.HaxomuTh TIPOM3BO/THBIE Vmeer HCIIOJIb30BaTh dbopmynel, | YCTHBIN ompoc.

3JIEeMEHTapHBIX (PYHKIIHIA; pemars 3a7a4uy, OIUpPasICh Ha | 3a1a4u.
TeOpETHUeCKHil ~ MaTepuaix:  pernarp | CAMOCTOATENbHAS
MPAaKTUYECKYI0 3ajady, HW3YYEHHBIMHU pabora.

OK 01-07,1IK 1.1

Kontponbnas padoTa.

METOAAMHU.
V¥-9.Hcnonp30BaTh NPOU3BOJAHYIO | MOXKET JaTh ONpEICIICHHEe OCHOBHBIX | YCTHBIM OIpoc.
JUIsl U3yYEHUs CBOMCTB QYHKIMH M | popsrui, yMeeT HMCTIONB30BATh | SAJa4H.
MOCTPOCHUS TPa(UKOB;
P padp ’ hOpMYJEI,  BHIMOAHSET — mocTpoeHue | CAMOCTOATEbHAs
OK 01-07,IIK 1.1 paGOTa_
rpaduka.

Kontponbnas padoTa.

V-10.IIpuMeHsATs  OPOM3BOJHYIO | YMeeT HCIIOJIb30BATh dbopmyIbl, | YCTHBIH onpoc.

AJi1  IIpOBCACHUSA l'IpI/I6J'II/I}KeHHBIX

BBI‘-II/ICJ'IGHI/II\/’I, peuiaTtb 3agadyu
MIPUKJITHOTO Xapakrepa Ha
HaXOXJCHWE  HauOONBIIETO |

HaVMEHBILIETO 3HAYCHUS;
OK 01-07,IIK 1.1

NPUMEHSATh METOJIbl PEIICHUS; pellaTh
3aJ]auy MPUKJIATHOTO XapaKTepa.

3amaun.
CamocrosiTenbHas
pabora.
KonrtponsHas pabora

V-11.Bpuucnsatb B OPOCTEUIINX

YMmeer HUCIIOJIL30BaTh

bopmybl,

YcTHBIM onpoc.

CIydYasX IUIOMAmd M O00BeMbl ¢ IIPUMEHATH METOJbl PENIeHHs; peluaTh | Saladn.
UCIIOJIb30BAHUEM  OIPE/ICIICHHOTO
‘ pel 321491 NPUKIIHOTO XapaKTepa. CamocrosTenbHas

WHTETpaa; paborTa.
OK 01-07, IIK 1.1 KonTposnbsHas pabora.
V-12.Pematp palMOHAJIBHBIE, | YMeeT HCIOJIb30BATh ¢dbopmybl, | YcTHBIHM onpoc.
1IOKa3aTCIbHBIC, IPUMEHSTH METOIBl PENICHHs; pemaTh | Saladn.
jorapuMUUECKHe

pug ’ 3a/1auH TIPUKJIAJHOTO XapaKTepa. CamocrosrensHas
TPUTOHOMETPUYECKUE YPaBHCHUS, pabora.

cBOIAINIMECS K  JIMHEHHBIM U
KBaJ[paTHBIM, a TaKkKe
aHaJOTUYHBIC HEpaBEHCTBA U
CHUCTEMHBI,

OK 01-07,IIK 1.1

KontponbHas padota

V-13.Ucnons3oBarth rpaduyecKuii
METOA pCUICHHS ypaBHCHHHA U
HEPABEHCTB;

OK 01-07,TIK 1.1

Nmeet nousATHE O pelieHUn
rpaMuecKuM METOJIOM, pPelIaeT
MPOCTEUIIINE YPABHEHUS U
HEPAaBEHCTBA; 3a/1a4y MPUKJIATHOIO
XapakTepa.

VYcTHbIi onpoc.
3agaun.
CamocrosTenbHas
pabora.
KontponbHas padota

V-14.N300paxaTh
KOOPAMHATHOMN

Ha
IIJIOCKOCTH

OpueHTupyeTcss Ha  KOOPAWHATHOM
IJIOCKOCTH; H300pakaeT pelleHus] Ha

VYcrHbIi onpoc.
3agaun.




peuieHuss ypaBHEHUN, HEpPAaBEHCTB
U CUCTEM C ABYMs HEU3BECTHBIMU;
OK 01-07,IIK 1.1

KOOpPJAMHATHOMN
3aJa4H.

IIJIOCKOCTH, pemact

CamocrosiTenbHas
pabora.
KonrtponbHas pabora.

V-15.CocraBnsath u pelarb
ypaBHEHUS U HEPaBEHCTBA,
CBsI3bIBAIOIINC HCU3BCCTHBIC

BEJIMYMHBI B TEKCTOBBIX (B TOM
YUCJIe MPUKIAIHBIX) 3a/1a4aX.

OK 01-07,1IK 1.1

YMeTh aHaM3UpOBaTh TEKCT 3aJa4H,
pelark 3a1a4y 1o MpeaaoKEHHOMY
QJIITOPUTMY; CAMOCTOSTENBHO
OIIpEAEIISAET AITOPUTM PELICHHUS.

VYcTHbIi onpoc.
3agaun.
CamocrosTenbHas
pabora.
KontponpHas padota

V-16.Pematp IIPOCTEHIINE
KOMOWHATOPHBIE 3aJa4d METOJIOM
nepebopa, a TaKxke
C  HUCHOJBb30BAHHEM  H3BECTHBIX
dopmyu;

OK 01-07,TIK 1.1

MoskeT 1aTh aHaIU3 3JIEMEHTAPHBIX
COUYETaHU, yMEET UCII0JIb30BATh
(bopMyJIBI; CAMOCTOSITETILHO pelaeT
3aJlayM ¢ MpUMEeHEeHneM (hopMyI 1
OCHOBHBIX OHSATHI KOMOMHATOPHKH.

VYcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.
KonrtponsHas pabora

V-17.Bbluucnsath B TPOCTEHIINX
CIIy4asiX BEPOSITHOCTU COOBITUN Ha
OCHOBE I0JICYETa YKCIla UCXOOB;
OK 01-07,IIK 1.1

JlaeT aHanmM3 BEpOSATHOCTH, YMEET
UCIOJIb30BaTh (POPMYIIBI, pelIaTh
MPaKTUYECKHE 3a/1a4H.

VYcrHbIi onpoc.
3agaun.
CamocrosTenbHas
pa0ora.
KontponbHas padota

V¥-18.Pacnio3HaBaTh Ha 4epTexax U
MOJIEIISAX POCTPaHCTBEHHBIE
(GOPMBI; COOTHOCHTH TpPEXMEpHBIE
O0BEKTHI € HMX  ONHCAHUSIMH,
N300paKCHUSIMU;
OK 01-07,TIK 1.1

V3HaBaTh 00BEKTEI B
MPOCTPAHCTBEHHOM U300paKeHNH,
CCBUIATBCSI HAa TEOPEMBbI W aKCHOMBI
CTEpEOMETPHH; MPUMCHSITh
MOJIyYCHHBIC 3HAHHS TPH  PEIICHUN
3a71ad.

VYcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.
KonrtponsHas pabora

V-19.0nuceiBaTh
pacrnosoxxeHue MPSIMBIX u
IJIOCKOCTE B MPOCTPAHCTBE,
apeymMenmupo8ams C80U CYHCOEHUs
00 3MoM pacnonodceHuu;

OK 01-07,IIK 1.1

B3aMMHOC

VYka3pIBaTh B3aUMHOE PACIOIOKECHUE
NpSIMBIX M TUIOCKOCTEH, CChUIAThCS Ha
TEOPEMBl W aKCHOMBI CTEPEOMETPHH;
MNPUMCHATH IIOJYUCHHBIC 3HAHUA IIPU
pelIeHUH 3a/ad.

VYcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.
KonrtponsHas pabora

V-20.AHanu3upoBathb B
IIPOCTEUIINX CIIy4yasiX B3aMMHOE
pacroyioXeHue 00BEKTOB B
IIPOCTPAHCTBE;

OK 01-07,1IK 1.1

V3HaBath 00BEKTEI B
MPOCTPAHCTBEHHOM H300paXeHNH,
HAXOJUTh JIMHUW TIEPECCUCHHUS U TOUYKU
nepeceycHust 00BEKTOB; perrarhb
3a/1a4H.

VYcrHbIi onpoc.
3agaun.
CamocrosTenbHas
pa0ora.
KontponbHas padora

V-21.13006paxarb OCHOBHBIE
MHOTOTPAaHHUKH W KPYTJIbIE TeJa;
BBITIOJTHATh YEPTEKU MO YCIOBUIM
3ajay;

OK 01-07,TIK 1.1

VYmeer 1ath n300pakeHHE OCHOBHBIX
reOMEeTPUUYECKUX PUTYD; BHITOIHATH
YEepTEXKHU K 3a7aue; AaTh MOSICHEHUS B
XOJI€ pelIeHUs 3a/1a4H.

YcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.
KonrponsHas pabora

V-22.Ctpoutb npocTenme
CeUYCHUS KyOa, MIPU3MBI,
MUupamMmuabl;

JlaeT onpeneneHre CeYeHUI0; CTPOUT
MPOCTEUIIINE CCUCHHS; PEIIACT 3a1auH C
MPUMEHCHHEM CCUCHHSI.

VYcrHbIi onpoc.
3agaun.
CamocTosTeabHas




OK 01-07,1IK 1.1

pa0ora.
KontponbHas padota

V-23.Pemars NIaHUMETPUUIECKUE U
MPOCTEUIIINE CTEPEOMETPUUECKUE
3a1a4n Ha HaXO0XJIEHHE
TEOMETPUYECKUX BEIWYUH (IJIUH,
YTJIOB, TUIOIIAACH, 00HEMOB);

OK 01-07,TIK 1.1

Moxet BbIOpaTh IS peIieHust
IIPAaBUIIBHYIO (GOPMYITY; yMEeT
UCIOJIb30BaTh (OPMYITY; peIIaeT
3aJ1a4M, [10JIy4aeT IPABUIIbHBIM OTBET.

VYcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.
KonrtponsHas pabora

V-24 Vcnonp30BaTh IpHU pPELIEHUU

CTEePEOMETPUUYECKUX 3a1au
IUIAaHUMETpUYecKre  (GakThl |
METO/IBI;

OK 01-07,IIK 1.1

Mosxxer  BbIOpaTh IS peIICHUs
MIPaBUJIbHYIO bopmyy; yMeeT
HCII0JIb30BaTh dopmyny;  pemiaer
3a/1a4H.

YcTHBI onpoc.
3amaun.
CamocrosiTenbHas
pabora.

KonrponbHas pabora.

3. OueHka ocBoeHHs Y4eOHOM IMCUMIINHBI:

3.1. ®opMbI U METO/IbI OLICHUBAHUS

[IpeamMeTOM OLIEHKH CIIy»aT YMEHHs W 3HaHud, npeaycMoTpeHHble OI'OC

o aucuuIiuinHe «Matematukay, IToropoit arrectanueit mo yueOHOM AUCITUTIIINHE

SABIIACTCA JOK3aMCH.




OueHnka ocBOeHMS Y4eOHOM IUCHMILIMHBI 110 TeMaM (pa3aesiam)

DJIeMeHT ®opMBbI 1 METOAbI KOHTPOJIS
y4eOHoi
JUCIIMILIT Tekymuii KOHTPOJIb Py0eskHblil KOHTPOJIb IIpoMeskyTOYHAS aTTECTALUS
HNHbI
dopma IIposepsiembie ®opma IIpoBepsiembie dopma IIpoBepsiembie
KOHTPOJIsI Y,3 KOHTPOJISI Y,3 KOHTPOJISI Y,3
Tema 1. YcTHbI onpoc. V1,31, 32 3adeT 1o MOBTOPESHUIO V1,31, 32
TloBTOpenue | BBOIHBIN KOHTPOJI.
0a3nCHOrO
MaTepuaia
Kypca
anreopsl
HEIOJHOM
cpeaHei
IIKOJIBI
Tema 2. VYerHblii onpoc. V1,31, 32
Pa3Butne CaMocrosTenpHas
TIOHSITHS O pabora.Nel
qucIe. 3auer
Tema 3. YcTHBIH ompoc V2,3, 32 KonTponsHas pabora V2,V3,32
Kopnn, KonTponsHas pabora OK 01-07
CTEIEeHU U Nel. CamocrosiTenbHas TIKN 1.1
norapudmsl | pabora.
Tema 4. YceTHBIH ompoc V3,V12,¥13,33 KonTponsHas pabora V3,V12,¥13,33
OcHOBBI KonTponbsHas pabota No2 OK 01-07
tpuroHometrp | Nel. CamocTosTenpHas IIKM 1.1
uu paborTa.
Tema 5. YceTHBIH ompoc V7,56,Y5,V4 KonTponsHas pabora V7,56,Y5,V4
Oynknum ,ux | CaMmocTosATeTbHAS Ne2 OK 01-07
cBOlCTBa M | pabora. TIKHA 1.1

rpaduku

KonTponsHas padora Nel




Tema 6. YcTHbI onpoc. V8,¥9,¥20,¥10,Y11, | KorrponsHas pabora V8,¥9,¥20,¥10,V11,
Hayana CamocTosTenbHas 32 Ne2 32,33,
MareMaTuiec | padora. OK 01-07
KOro anaimsa | KontponbHas pabota Nel KU 1.1
TectupoBanue
Tema 7. VYerHblii onpoc. V12,V13,V15, 33, KonTtponbHas pabora V12,V13,V15, 33,
Vpasuenust u | [IpoBepounas padora. Ne3.
HepaBeBEHCTB | KoHTponpHas paboTa OK 01-07
a Nel. CamocrosrenbHas KU 1.1
pabora.
Tema 8. VYceTHslit onpoc Y16VY17, 34. Konrponbhas padora Y16VY17, 34.
Kombuuatopu | Camocrosttenshast OK 01-07
Xa, pabora. KK 1.1
craTneTiia KonTponsHas padora Nel
Teopus -
BEPOSATHOCTEH
Tema 9. YcrHbiii onpoc V18,¥19,32,
IpsimbIc CamocrosTenbHas
IUIOCKOCTH B pa60Ta.
HIPOCTPAHCTBE | KonTposbHas padora Nel
Tema 10. VcTHEIH onpoc. V21,¥22,V23,32,
Muororpani¥ | Tecrupopanne
K. KonTponsHas padora Nel
Tema 11. VCTHEIH onpoc V22,V24,32,
Teman TectupoBanue
HngpXHOCTH CamocTosiTenbHas
DATHCHITA. pabdora.
KonrponbHast padora Nel
Tema 12. VCTHEIH onpoc V25,Y24,32 KonrponsHas pabota V25,Y24,32 V1, V2, V3,V4,V5, 31,
CaMmocrosTenpHas OK 01-07 32, 33,3 4, 35, 36, 37, 38.
VIsmepenns B | o500, KM 1.1 OK 01-07

TEOMETPHH..

ITIKU 1.1




Tema
Hrorosas
pabora

3auer

V1-V25,31-34;

OK3aMeHaIIOHHAS
pabdora.

V1-¥25,31-34;
OK 01-07
KN 1.1




TunoBble 3aaHUs 1J151 OLIEHKH OCBOEHHUSI YUeOHOH THCIMIIINHBI
TunoBble 3a7aHus 119 oueHkH 3Hanui 31,32,33,3 4
ymennii Y 1, ¥ 2,V 3,¥V4,¥
5,¥6,Y7,¥8,¥9,¥10,Y11,¥12,¥13,¥14,¥15,¥16,Y17,Y18,¥19,¥20,¥ 21,
¥22,¥23,¥24,25, OK 01, 02,03,04,05,06,07, IIK 1,1

BBoaHbIN KOHTPOJIb
Bapuanm 1

. Pemmrts ypasuenue: 2x° + 3x — 5 = 0.
. Pemuts cucremy ypaBuenuii: [ 3x —y = 3,
JL3x -2y =0.
. Pemuth HepaBeHCTBO: 6x — 5(2x +8) > 14 + 2x.
. Haittu 15% ot uncna 80.
. BeimonnuTe neiictBue, U pe3ynbTaT 3alUIINTE B BUAE NECATUUHON APOOU:
(1,2-1073)-(3-1071).

Bapuanm 2

. Pemuts ypasuenue: 5x’- 7x + 2 = 0.
. Pemuts cucremy ypaBHenuid: [ 2x +y = I,
JL5x +2y=0.
. Pemuth HepaBeHCTBO: 5 +x > 3x - 3(4x + 5).
. Haittu 45% ot uncina 90.
. BoimonnuTe nefictBue, U pe3ysbTaT 3aMUIINTE B BUIE NECATUIHON APOOU:

(1,6 -1075) - (4 - 10?),

Bapuanm 3

. Pemuts ypaBrenue: 3x’- 5x -2 = 0.

. Pemmute cucremy ypaBHEHUMN: x+5y=7,
JL3x +2y=-5.

. Pemuth HepaBeHcTBO: 3(3x - 1) > 2(5x - 7).

. Haittu 40% ot uncina 120.



5. BrimonHUTE ACHCTBHE, U PE3yJIbTAT 3AMUIINUTE B BUJIE JECATUUHON JTPOOH:

7,2 -1071
1,2 - 1010 °°
Bapuanm 4

1. Peumts ypaBuenue: 2x°- 7x + 3 = 0.
2. PemmTh cucteMy ypaBHeHuil: [ 2x - 3y = I,
{3}6 +y=7.
3. Pemuts HepaBeHCTBO: S(x +4) > 2(4x - 5).
4. Haiitu 30% ot uucma 240.
5. BeimonHUTE ACHCTBHE, U PE3yJIbTAT 3AIUIINUTE B BUJIE JECATUUHON JPOOHU:

6,4 - 1012
8 - 1014 °
OTBETbI
Ne 3amangue 1 | 3amanue 2 | 3amanue 3 | 3amanue 4 3amanue 5
BapHUaHTa
1 -2,5; 1 (2;3) x<-9 12 3,6:10%=
0,00036
2 0,4; 1 (-2:5) x>-2 40,5 6,4-1073=
0,0064
3 —% ;2 (-3;2) x<l11 48 6-10!=
0,00000000006
4 0,5;3 (2;1) x<10 72 0,8:107%=
0,008




3AYET no noemopenuro
Bapuanm 1

. Pemmwrts ypasuenue: 3x° + 8x — 3 = 0.
. Pemuts cucremy ypaBaenuii: | 3x — 2y =35,
JL2x +5y=16.
. Pemuth HepaBeHCcTBO: 2x — 3(x + 1) > 2 + x.
. Haittu 15% ot uncna 70.
. BeimonnuTe neiicTBue, U pe3ynbTaT 3alUIINTE B BUAE NECATUUHON APOOU:
(1,2-1073)- (4-1071h).

3AYET no noeémopenuio
Bapuanm 2

. Pemuts ypaBuenue: 5x’- 7x + 2 = 0.
. Pemuts cucremy ypaBHenuii: ( 2x + 3y =-7,
{x -y=4.
. Pemuth HepaBeHCTBO: 25 - x > 2 - 3(x - 6).
. Haiitu 25% ot yucna 120.
. BolmonnuTe nefictBue, U pe3ysbTaT 3alUIINTE B BUJE NECATUIHON APOOU:

(1,4-1075) - (3- 102).
3AYET no noemopenuro
Bapuanm 3

. Pemuts ypasuenue: 9x° - 6x + 1 = 0.
. Pemnts cucremy ypaBHenmit: [ 2x -y =13,
{ZX +3y=09.
. Pemuth HepaBeHCcTBO: 2(x - 1) > 5x-4(2x + ).
. Haittu 60% ot uucna 120.
. BeimonnuTe neiictBue, U pe3yibTaT 3alUIINTE B BUIE NECATUUHON APOOU:
3,6-1071
1,2-103°
3AYET no noemopenuro

Bapuanm 4

. Pemuts ypaBuenue: 6x°- 7x + 1 = 0.
. Pemnts cucremy ypaBHenmit: [ 2x -3y = 1,
Ix+y=7.



3. Pemuts HepaBeHcTBO: 2(1 -Xx) > 5x - (3x + 2).
4. Haiitu 20% ot yucna 150.

Brinonnute neicTBre, U pe3yabTaT 3aluIIuTe B BUAC IECATUIHON Apoou:

9,6 1072
2,4103
OTBETbI
No 3amanue 1 3aganue 2 | 3aganue 3 | 3aganue 4 | 3amaHue 5
BapHaHTa
1 3; % (3;2) x <-25 10,5 4,8'10'4=
0,00048
2 0,4; 1 (1;-3) | x>-2.5 30 42-1073=
0,0042
3 z (2;1) x> '% 72 3-10%=
3 0,0003
4 1;% (2;1) x <0 30 4-107=
0,00004




CamocrositenbHasi padora Nel

3AYET:
JdedcTBUTEIbHBIC U KOMILVIEKCHBIE YHCJIA
BAPHUAHT 1
. JlaiTe onpeneneHne NEUCTBUTENBHBIX YUCET.
. Haiite onpenenenre abCOMIOTHON NOTPEIIHOCTUA MPUOIMKEHHOTO YKCIa.
. Bpranciaurs:

2 8 5
(C-075)|( it B oTE TE_ g5 )| 23
6 18'27 g3.2_41 ’ 8’
4 7 6

. IIpu B3BEeMMBAaHUY KYTJIEHHOTO pUCa MOJYYUIIOCH 3,5 KT, MPUIEM
U3BECTHO, YTO TpeiebHas a0COIOTHAS MTOTPEIIHOCTh paBHa 14 T.
Omnpenenuts IpeneabHy0 OTHOCUTENBHYIO TOTPEIIHOCTD U TPAHUIIBI
HWCTUHHOTO 3HaueHMUs (4) Macchl KyIJICHHOTO pHca.

o c
. Haittu 3HaueHue BBIPAKCHUA E , €CJIN

4 .
b = E, C = 2\/§ + 2i .
3AYET:
JlelicTBUTEIbHBIE U KOMILIEKCHBIE YHCJIA
BAPUAHT 2

. JlaiTe onpenesieHue KOMIUIEKCHBIX YUCEIL.

. JaiiTe onpenenenrne OTHOCUTENbHOM MOTPEIIHOCTH MPUOINKEHHOTO YK CIIA.
. Ilpm B3BEemIMBaHNU KYIUIEHHOTO BUHOIPaJa MOJYYHIIOCH 6,6 KT, IPUYEM
U3BECTHO, YTO MpeiebHast a0COII0THAs MOTPEIIHOCTh paBHa 33 T.
OnpenenuTts MpeneabHy0 OTHOCUTENBHYIO TOTPEIIHOCTh U TPAHULIBI
VCTUHHOTO 3HaueHus (A) Macchl KyIJIEHHOTO BUHOTPAa.

. Beruuciaute:
45-[47375—(261—18-075)-24-088]
fro ) 3 ) y 1Y,
2 5
17,81:1,37 = 235: 13

o c
. Haittu 3Hauenue BBIPAKCHUA E , €CJIN

b=22. = V22,

1-1




OTBETHI k 3AYETY «/leiicTBUTeIbHBIE H KOMIIEKCHBIE YHCIA»

No Bapuanr 1 Bapuanr 2
3aJIaHUs

1 COBOKYITHOCTh BCE€X pallMOHAIBHBIX M Bcex | Umcna Buga z=a+bi ,rae a u b —
MpPPALMOHAILHBIX YHCEN 00pasyeT MHOKECTBO | JeHCTBUTENbHBIE YUCIA U i°=-] HA3BIBAIOTCS
HeﬁCTBHTeHBHBIX qucell. KOMIIJICKCHBIMU YU CJIaMU.

— _ _ A o
2 Benuunna A,=|4 — al, rae 4 — Tounoe 6, = ﬁ OTHOCUTEIBHOM MOIPEITHOCTHIO
a

3HAUEHUE YUCIA; a — ero IPUOTIKEHHOE
3Ha4YeHHEe, Ha3bIBAaeTCsl a0CONIOTHON
BEJIMYMHON MOrPEIIHOCTH YHCIIA d.

YHciia g Ha3bIBAeTCA OTHOIICHHE a0COIIOTHOM
HOTPEITHOCTH K a0COTIOTHON BEJTMYUHE
npuOIMKEHHOTO 3HAYCHHUSL.

3 1) A=3,5ke=35002; A=14 2; 1) A=6,6 ke=66002; A=33 2;
= 1t _ 1 = 0,004 = (0,4%) gp=ma B _ 1 = 0,005 = (0,5%)
a7 Jal 3500 250 0 SR “~lal ~ 6600 200 0T L2
2) Hcmunnoe snauenue maccol A=35002 2) Hcemunnoe 3nauenue maccot A=6600 2
(+14 2) (£33 2)
unu A=3500 2 (£0,4%) unu A=6600 2 (£0,5%)
2 4
5 c _ 2V3+2i _ (2V3+20)(V3-i) _ 6-2vBi+2v3i-2i® _ | ¢ _ —V2—V2i _ —2(+)(1-) _ —(1-i%) _
I 4 B 4 N vz 2
V3-i 1-i
6+ 2 -2

CamocrositenbHas padorta Nel.

. Koumponvnas paboma «JIOI'APUDMBIy»

Bapuanm 1
0,5logs 25
1. Bviyuciume 5

3x+1
2. Hatioume obaacme onpedenenus pynkyuu Y = lg x_+ .

3. Pewuume ypasnenus:

a) log,(4x-1)=3;
6) |og7 2=1- |Og7 (5 - X).
4. Pewwume HepaseHcmaa:

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




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

Bapuanm 2

2log,s 4
1. Boiyuciume 5

4x -1
2. Hatioume obaacme onpedenenus pynkyuu Y = lg o -

3. Pewuume ypagHenusi:

a) logs 2x-1)=2;

6) loga(2x+3)=log.4+ 1.
4. Pewuume nepasencmea:

a) logz(2-3x)> 2;
9 log, (x+1)>-2

Bapuanm 3

2logss 7
1. Boiyuciume 6

S5x -2
2. Hatioume obaacmo onpedenenus pynkyuu Y = lg el -

3. Pewuume ypagHenusi:

a) logs (bx-1)=2;

6) logz(4x+5)=1logz9 + 1.
4. Pewuume nepasencmea:

a) logs(2-5x)> 3;
9 log, (x-1)>-1

Bapuaum 4

0,51og; 9
1. Boruuciume 3

x-=5
2. Hatioume obaacme onpedenenus pynkyuu Y = lg Tar T .

3. Pewiwume ypagHenusi:

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

6) log7(2x +5)=1og;49 + 2.
4. Pewuume nepasencmea:

a) loga(5-x)>0;



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

Bapuanm 5

0,5logg 64
1. Boiyuciume 8

T—-x
2. Hatioume obaacme onpedenenuss pynkyuu Y = lg el -

3. Pewuume ypagnenusi:

@ log, (x-2-2

6) logs(2x - 3) =1logs25 - 2.
4. Pewuume nepasencmea:

a) loge(3-x)<0;

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

Bapuanm 6

0,5log;, 121
1. Boiyuciume 1 1

5-2x
2. Hatioume obaacme onpedenenuss pynkyuu ) = lg Y

3. Pewuume ypagnenusi:

@ log, (x-2-3;

6) logs(2x -3)=1logsl - 1.
4. Pewuume nepasencmea:

a) loga(8-x)<2;

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

Bapuanm 7

0,5log,, 144
1. Boiyuciume 12

6+2x

2. Hatioume obaacme onpedenenust pynkyuu ) = lg ol -

3. Pewuume ypasnenus:

a) log (2x-1)=-4;

6) logs(x-3)=1ogs:27-1.
4. Pewuume nepasencmea:

a) logs(5-x)<2;



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

Bapuanm 8
0,51og,; 169
1. Boiuucnume 1 3 )
2. Hatioume obaacme onpedenenuss pynkyuu Y = lg
3. Pewume ypagneHnus:
a) log, (x-2)=0;
2
6) logs(x+9)=1ogs81 - 3.
4. Pewuume nepasencmea:
a) logs(x-6)<2;
6) ]()g;l (X'+‘5) >-2.
9
Bapuanm 9
210g499
1. Boiuucnume 7 i
2. Hatioume obaacme onpedenenus pynkyuu Y = lg

3. Pewiwume ypagHenusi:

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

6) loges(x+5)=1ogs36 + 1.
4. Pewuume nepasencmea:

a) logs(3-x)>0;

3+ 2x
9x—1 -«

x-9
2x+1 »

Omeemeol K KOHMponoHoli pabome Ne9 «/lozapugpmbi»

Ne BapuaHm | BapuaHm | BapuaHm |BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm
3a00aHuA
1 2 3 4 5 6 7 8 9
1 5 4 7 3 8 11 12 13 9
(eoi-5) | 072072 froaig) [2035) (-557) [(5525) | (ooi3) | (reeird B)feei-0.5)
U(5 ;o) 00 00
2 oo | uloage) | V) U(gee) U5 | V)
;2°)




3a) % 8,5 % 10 8,5
36) 2 2,5 5,5 z 12
4a) [-6;% ) ~o0:- L -00:-12,4] [-8;8) | [-20;5)
46) (-1,52,5)| (-1,24) | (1;7) (1, 00) | (6;20)

1. Jlaiite onpeneneHue goraprudma J1aHHOTO YUCIHA [0 JAHHOMY OCHOBaHHUIO.
5—4x

12x+1
3. Bounciure: a)logs 81;6) logy 81; 6) 3108315 ; r)31+10834 ; p)32-logs6
3

2. Haumpute obJsiacTh onpegesieHus pynkiuu y = In

3auér «Ceoiicmea nozapugmos u nozapupmuueckou ynkyuu)
Bapuanm 1

4. Haiinure x, ecnu log,x = 2log,5 + %log736 — log,125.

5. Brrunciaure

2. Hawnpute obsiacTb onpegesieHUs pyHkuun y = 1g

3. Berumcnure: a)logs %; lo

4. Haiigute x, ecnu loggx = %log625 + 2loge3 — logg9.

5. Brruunciaure

31g2+1g0,25
lg14-1g7

3log,;2-log,24
log;3+log;9

cBO¥CTBA jorapupmMudeckon hyHKuu npu a>0.

3auér «Ceoiicmea nozapugmos u nozapupmuueckou ynkyuu)
Bapuanm 2

1. CdopmynupyiTe OCHOBHBIE CBOHCTBA JOTapU(MOB.
32-8x

x+1
g1 i; 6) 510g5125 ; I,)52+10g53 ; A)53—log53 '

3auér «Ceoiicmea nozapughmos u nozapupmuueckou ynkyuu)
Bapuanm 3
1. Kaxkas ¢pynkuus HazpiBaeTcs gorapudmuueckoit? Chopmynupyite OCHOBHBIE




. +5
2. HaipuTe 06s1acTh onpefiesieHUs PYHKIMHA ) = lg: T
x-

3. Brruuciure: a)log, 16;6)log1 16;6) 410843 ; 1)41+10845 ; 114310848
7

4. Haiigure x, eciia logsx = 2logs3 + %log549 — §10g527.

1g81+1g64

5. Brruunciaure .
21g3+3lg2

3auér «Ceoiicmea nozapughmoe u nozapughmuueckon Gynkuyuu)

Bapuanm 4
1. 3anumure OCHOBHOE JOTapu(MHUIECKOE TOXKIECTBO.
o x+9
2. Hampute obsiacTb onpejesieHUs QYHKIUN ) = lnn :
X_

1 1 _
3. Boraucmure: a)log, —; logi;6) 210827, ) 2410825, 1) 23+10826
2

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

logz2+logs4
5. Breruncaure M.
5logz2—log38

OTBETDI k 3auéry «Ceoiicmea nozapugmos u nozapupmuuecxkoi

¢ynxyuuy
M | Bapuanm 1 Bapuanm 2 Bapuaum 3 | Bapuanm 4

egpua

HIRa

3a0

ue Ne

1. |JIorapudpmom |1)log, 1 = 0. Dynkimio, 1)D(log,) = R+

qpucna g 1o D)log, a = 1. 3a/1aH- _ 2)Edog,) =R.
OCHO-BAaHUIO @ ] l Y0 (opMyIoii 3) Jlorapudmu-
naspisa-ctes  3)108,xy =log, x + y =108, %, Weckas Qynxuns Ha
II0Ka3aTellb log, y. Ha3bIBAIOT BCEl 001acTu
CTCIICHU, B X _ . Jora- OIIPECIACICHUS
KOTO-pPYIO 4)log, y log, x pupMHUIECKOil  |gospacTaeT
HYXHO  BO3-| |, g . byHKLMEH C (ipu a>0)
BECTHU OC-HOBAHUEM | yjiu yOBIBAET
ocropanme a, |0)108, %" = plog, x. a. (mpu y0<a<]).
yTOOBl  MOJTY-
YUTh YUCIIO 6.




a'98a6=¢,
1 5 . 1 1
IR CEres (-1:4) (-o03-5)UG0) | (o0 1)U G 50)
3 a) 4; a)-2; a) 2; a) -5;
0) -4; 0) 4; 0) -2; 0) 3;
8) 15; 8) 125; 8) 3; 8) 7,
r) 12; r) 75; r) 20; r) 1o,
1,5. 125 8. 5
ML N ) 1) 48.
4. 6 5 21 10
5
5. 1 _1 2 3
3 2

Koumponvnas paboma Nel

«PELLIEHUE TPUTOHOMETPUYECKHUX YPABHEHUN U HEPABEHCTB»

v . A2
1. Bblumcauts arccos(-—5 ) - arcsin = .

2. PewwuTb HepaBeHcTBO g X <-1.

3. PewwuTb ypaBHEHMA

a) tg 5 =0;

. b
6) sin’x -5~ sin x=0;

B) cOS°X + cos X —2 =0.

KoHmponoHas paboma Nel

Bapuanm 1

«PELLIEHWE TPUTOHOMETPUYECKUX YPABHEHWIA M HEPABEHCTB»

A
1. Bbluncants  arctg (-\E )-arcsin = .

2. Pewutb HepaBeHcTBO COS X < 0.

3. PewwuTb ypaBHEHMA

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

BapuaHm 2




6) tg’x - tg x=0;

B) sin?x +sin X — 2 =0.

Koumponvnas paboma « [IPOM3BOIHAA U EE [IPUMEHEHUE»

Bapuanm 1

2
1. Pemiuth HEpaBEHCTBO 4x—_x2 0.

x=7
2. Teno IBUKETCA IO 3aKOHY x(1)=-2F +5 (x — B Metpax, t — B
CEKyH/IaxX). Haiiure CKOPOCTh M YCKOPEHHE Tella 4epe3 2¢ Mocie Havaja
JIBUIKEHHSL.
3. UccnenoBath QyHKIUIO f(x)= X’ + 7x —4 Ha MOHOTOHHOCTH M DKCTPEMYMBI.
4. Haiitn HanOoJbliee U HaMMEHBIIEE 3HAUEHUS (DYHKIIUH fx)= x3- 6 x°
Ha

oTpeske [-2;5].
5. CocTaBbTe ypaBHEHHE KacaTelbHOil Kk rpabuky ¢ymximu f(x)= x° + 2x B
Touke Xo=1.

Koumponvnas paboma «[IPOM3BOTHAA U EE [IPUMEHEHUE»

Bapuanm 2
1. Pemmth HepaBeHCTBO  12x — x < 0.

S5—x
2. Teno ABMIKETCS IO 3aKOHY x(t)= ¢ + 6t-1 (x—Bwmerpax,— B
3
CEKyH/Iax). Halinure CKOPOCTh M YCKOPEHME Teja 4epe3 5¢ IOCie Hadajia

JABUKCHHA.

3. UccnenoBath QyHKIUIO f(x)=10 — 4x - x°

Ha MOHOTOHHOCTb U 3KCTPCEMYMBI.

4. Haiiti HauGoJblee U HAaUMEHbIIEE 3HaueHus pyHkuun  f(X)= %x3— X Ha
otpeske [0;4].

5. CocTaBbTe ypaBHEHHE KacaTelbHOi K rpaduxy Gynkimn  f(x)= x°-3x+2 B
TOUKE X)=



OTBETAHI k koumponwroii pabome « [ IPOU3BOJHAA U EE [TIPUMEHEHUE»

No Bapuanm Bapuanm
3a0aHUs 1 2
1 [0;7]U(7; ) (-o0:0] U [5512)
2 dm/c; 8m/c? 31m/c; 10m/c?
3 [l naxe(-00-3,5), f1naxe (-0;-2),
ST Haxe (-3,5; ) flnaxe (-2; )
x=-3,5 mouka MIN x=-2 mouxka Max
4 Ymax=0;  Ymin=-32 ymaxz% > Vmin= '% ,
2] 23] [0:4] [0:4]
5 y=4x-1 y =1-5x

CamocmosamenvHas pa6oma

«[lepsoobpazHas u UHmMe2pan»

BapuaHnm 1
1. Hantm obwmnii Bua, 2. BpIUHCIUTH UHTETPAJIBIL:
nepBoobpasHbIX: 1) f3 <2 dyx
5 1 -1
1) f(x) =3 — x t 5 n

2) Jzsin2xdx

2 = x— = 5
) Jx) = xm g+l 3) foz(x2 + x — 2)dx.

3) f(x) = 4x*+ 8x —5;

4) f(x) = (6x - 1)%; 4 [°(3-2x—x?)dx
5) f(x) = (2_25x)3 ) 5) ()Zci::x

CamocmosamenvHas pa6oma

«[lepsoobpazHas u UHmMez2pan»

BapuaHm 2
2. Hantu obwmm Bna, 2. BpIUHCIUTH UHTETPAJIBIL:
nepBoobpasHbIX: 1) fz 3dx -
6 4 1 2 ’
) fx)=7 — x T %




2) f(x) = 3x7 — x+Xi3.

3) f(x)= 6x3+ 12x —3;

Y ()= @x -6
5) FO) = o

2) [#cos3xdx;
6

3) [7(+ 3x — 2)dx;
4) f3(3x2 + x — 2)dx ;

Vs
5 5dx

5) f,f

— sin2x

OTBETbI kK camocmoamenbHaa pabome

«[lepsoobpasHasa u uHmMez2pan»

Bapuanm1 BapuaHm 2
1 X1 . _ X _t :
1) F(x) = 3x- vy C; 1) F(x) = 7x ==t C;
2) F(x) = ;+ ;+x10+ 348 2 925
C; 2) F(X)= ?— 7—X;2+C;
3
3) F(x) = 4%+ 4x% — 5x +
C; 3x4
’ 3) F(x) = =—+ 6x? —3x +
(6x-1)° _ 2
4) F(X) - 36 + C: C
(Zx 6)*
4) F(x) = + C;
1 )
5) F(x) = S_5n)? + C.
5) F(x) > C
X) = 12(3—4x)3 '
2. 1) 91, 1) 0;
3 V2-2
2) 1; 2) =
3) 2.
3/ 3) 4%;
4) 75,
5) 2. 4) 25,5
5) 5




l.

2.

Konmponvnas paboma Ne2 :«Ilepeoobpasnas u unmezpany
Bapuanm 1

Haiitu oOuuii Bua nepBooOpas3HbIX 11l GyHKIIMU
a) f(x)=4sinx + cos3x ;
6) f(x)=x’+ 2x .
Haiiti mepBoobpasuyio Gynkuun  f(x)=5x + X°, rpadguk KOTOpoii  MPOXOIHT
uepes Touky (1,3).

2
3.  BbluuMcauTh MHTErpaA fl (x? +x)dbx.

4.  Bbluucautb niowaas GUrypbl, OrpaHUYEHHOMN TUMHUAMM
y=3-Xx 1 y=-x2+2x+3.

KoHmponosHaa paboma Neo2 :«[lepeoobpa3Hasa u uHmezpasn»
BapuaHm2

Hantn obwmin Bua, nepsoobpasHbix Ana GyHKLUK
a) f(x)= 3cos x + sindx;

6) f(x)= x>+ x°.
HaiiTn nepsoobpasHyto dyHKkumm f(x)=3x2-5, rpaduk KoTopoit  npoxoauT

yepes Toury (2;10).

1
3. BblMcAUTb UHTErpan fo (x? +2x)dx

4.  Bblumcautb naowaab PUrypbl, OrpaHUYEHHOM IMHUAMM
y =3+2x n y = x?-2x+3.

Omeemeol K KOHMposabHOU pabome No2 : «[lepsoobpaszHas u uHme2pasn»

| Ne | 3aganue | \ 3aganue | | 3aganue 2 | 3aganue 3 \ 3aganue 4 \




BapuaH a) 5)
Ta
1 . 3 2 3 5
I | acosx+=sin3x+c| Z+x2+c |22 27,1 3 45
3 3 2 3 6
1 6 3 3 1 2
2 3sinx — - cos 4x + C T+lec | X-SxHD2 12 102

TECTbl MO MATEMATUKE
TEMA: «[TepsoobpasHas u uHmezpan

BAPUAHT Ne 1

3apaHune

BapuaHT oTBeTa

Cpeaun 3agaHHbIXx dyHKUMA G(x), F(x) n H(x) BbibepeTe
nepBoobpasHyto Ana GyHKUUN
y=-7x

a) G(x)=-21 x?
6) F(x)=-7 x*
B) H(x)= - "/4 x*

YKaxute Ty GyHKUMIO, A1 KOTOPOM
F(x)=x3+3x+C
nmeet obLWNIA BUA NepBoobpasHo

a)g(x)=3x*+3
6) h(x)=3x?>+3x+9
B) @(x)= x*/4 + 3

Hangute obwnii Bua nepsoobpasHblx gna pyHKLNK
f(x)= 4sinx+ 2 cos x

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

Hangute obwnii Bua, nepsoobpasHbix ana GpyHKunm f(x)
= 2sin3x

a) F(x)=-1/s cos 3x + C
6) F(x)=-2/3 cosx +C
B) F(x)=-2/3 cos 3x + C

Hangute 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)=(2x—1)%/2 + C

Ona pyHkumm f(x) Hanaute F(x), ecnn
fix)=2/x ; F(1)=1

a) F(x)=-x2-2
6) F(x)=-x2 +2
B) F(x)=-2x?+3

BepHO nK, 4TO Ha pUCYHKe M306parkeHbl rPaduKM TPEX
nepBoobpasHbIX ANA HEKOTOPOM GYHKUMN?

a)da
6) Hem

Bbibepete ¢popmyny, NO KOTOPOM MOXKHO BbIYUC/INTD
naowaab ¢purypbl, MU306parKEHHON Ha PUCYHKE:




a) S= f a f(x)dx

8

6) S= -faf(x)dx
B) S=f(8) - f(a)

BblumcnuTte nHTerpan 1 a)-1
fo ax3dx 6) 4
B) 1
.Ilo Kakon popmysie HYXKHO HaxoaMTb Naowaab GuUrypsol, 2
3aLTPUXOBAHHOM Ha PUCYHKeE: a) 5=f_1 x2ax
2
6) s=[ox2dx
-1
8) S=[ x?dx
BAPUAHT Ne 2
3apaHue BapuaHT oTBeTa
Cpeam 3agaHHbIX GYHKUMI G(x), F(x) n H(x) BbibepeTe | a) G(x)=5x

nepsoobpasHyto Ana GyHKLMK
y=5x°

6) F(x)= 30 x°
B) H(x)= 5x’/7

YKaxute Ty GyHKUMIO, 419 KOTOPOM
F(x)= x* -4x+C
nmeet obLWNIA BUA NepBoobpasHo

a)g(x)=4x> -4+C
6) hix)=4x3 -4x*+2
B) @(x)= x°/5 -2 x?

Hangute obwnii Bua nepsoobpasHblx gna pyHKLNK
f(x) = 5 cos x + 2 sin x

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

4. Hangute obwmin BuA nepBoobpasHbiX Ans GyHKLUK
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. Haihgute obwuii Bna nepsoobpasHbix ana GyHKUMK

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

6. Ona pyHKumm f(x) Haiaute F(x), echu

a) Fix)=2x1+1




fix)=2/x* ; F(1)=1

6) F(x)=-2x* +3
B) F(x)=2x1-1

. BepHo nu, 4yTo Ha pucyHKe Kn3o0bpakeHbl rpadukn
TPEX NepBoobpPasHbIX A1 HEKOTOPOM PYHKLUMN?

a) 0a
6) Hem

. BbibepeTte popmyny, N0 KOTOPOM MOXKHO BbIYUCAUTb
naowaab epurypbl, M306parKEHHON Ha PUCYHKE:

8

a) s = [ f(x)dx

8

6) S= -faf(x)dx

a

8) S=-fof(x)dx

. Bbluncnute nHterpan 0 a) 5
f.1 5x*dx 6) -1
B) 1
10.Mo Kakon ¢opmyne HYXHO HaxoauTb MN/oWadb 1
durypbl, 3alITPUXOBAHHOM HA PUCYHKE: a) 5=f_2 (% +2)dx
-2
6) =12 +2)dx

2

8) S=[ (x*+2)dx

BAPUAHT Ne 3
3apaHue BapuaHT oTBeTa
. Cpegy  3apaHHbiXx  OYHKUMI  G(x), F(x) w H(x)|a) G(x)=-20x°
BblbepeTe nepBoobpasHyo Ana pyHKLUK 6) F(x)=-x°
y=-5x* B) H(X)= - 3/ax°
. YKaxkute Ty GyHKUMIO, ANA KOTOPOW a)g(x)=2x-2

F(x)=x?-2x+C
nmeeT obLwnii Bua nepsoobpasHom

6) h(x)=2x>-2x*> +2
B) @(x)= x°/3-2

. Hanpgute o6wmin Bug nepsoobpasHbix a4na GpyHKUUM
f(x)= 6sinx+ 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

. Haliaute obwmit BuA, nepBoobpasHbix Ana GyHKUUK
f(x)= 5sin4 x

a) F(x)= /s cos 5x + C
6) F(x)=->/4 cos x + C




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

5. Hangute obwuii Bng nepsoobpasHbix ana GyHKUMM

fix)= (1-5x)

a) F(x)=-(1-5x)*/20 + C
6) F(x)=(1-5x)*/4 +C
B) F(x)=(1-2x)?/3+C

6. Ansa dyHKumMn f(x) HanguTe F(x), ecnm
fix)=4/x ; F1)=1

a) F(x)=-x*-2
6) F(x)=-x* +2
B) F(x)= 6 x°+3

7. BepHO nn, 4TO Ha puUCYHKe M306parkeHbl rpadumkm
TPEX NepBo0bpPa3HbIX 419 HEKOTOPOM PyHKUUN?

a) da
6) Hem

8. BbibepeTte popmyny, N0 KOTOPOM MOXKHO BbIHYUCAUTD
naowaab ¢purypbl, M306parKEHHON Ha PUCYHKE:

8

a) S=- f o J(x)dx

8

6) S= fa (x)dx

8) S=f(a) - f(s)

9. BbluucauTe UHTErpan 1

_[ 0 6x°ax

a) 6
6) -1
B) 1

10.Mo Kakon ¢opmyne Hy»KHO HaxoAuTb NOWAAb
durypbl, 3alITPUXOBAHHOWM HA PUCYHKE:

1

a) s=[1(x?-1)dx

1

6) s=fo (x*-1)dx

-1

8) S=[7 (x2-1)dx

BAPUAHT Ne 4

3apaHune

BapuaHT oTBeTa

1. Cpean 3apaHHbIXx YHKUMIA  G(x), F(x) wn  H(x)
BblbepeTe nepBoobpasHyo AN GyHKUUMK
y=9x%

a) G(x)= x°
6) F(x)= 72 x”

B) H(x)= 9x7/7




. YKaxute Ty GYHKUMIO, AN KOTOPOU
F(x)= x* -5x+C

nmeet obLWNIA BUA NepBoobpasHo

a)g(x)=5x* -5x*+C
6) h(x)=5x° - 5x?

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

. HaliauTe o6Wwmin BuAa nepBoobpasHbix A4na GpyHKUUK
f(x) = 4 cos x+ 7 sin x

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

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

. Haliaute obwmit Bua, nepBoobpasHbix Ana GyHKUUK
f(x) = 9cos 3x

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

B) F(x)= 3sinx+C

. Hangute obwmnit Bua, nepBoobpasHbix ana GyHKUUM
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

. Ona dyHKumnm f(x) Hanaute F(x), ecnn

a) F(x)= x>+ 1

fix)=5/x°* ; F(1)=1
6) F(x)=-x> +2
B) F(x)=-x>-1
. BepHo nu, 4To Ha puUCyHKe mn30bparkeHbl rpadumku | a) da
TPExX NepBoobpPasHbIX A1 HEKOTOPOM PYHKLUMN?
6) Hem

. BbibepeTte popmyny, N0 KOTOPOM MOXKHO BbIYNCAUTb
naowaab Gpurypbl, MU306parKEHHON Ha PUCYHKE:

8

a) Szfc,f(x)dx

8

6) S= -faf(x)dx

a

B) S= -fsf(x)dx

9. Bblumncnute nHterpan 0

_[ -1 7xéax

a) 7

6) -1




B) 1

10.Mo Kakon ¢opmyne HyYXHO HaxoauTb MN/OWaAAb 3
durypbl, 3alITPUXOBAHHOWM HA PUCYHKE: a) 5=f0 (x -1)dx
3

6) 5=/ 1(x -1)2dx

1

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

Knrou k mecmy

« ITEPBOOBA3HAS U HHTET'PAJI»:
BAPUAHT Ne 1: 8, a, 0,8, a, 0, a, a, 6, a.

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

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

BAPUAHT Ne 4: a, 8, a, 0,8, 0, a, a, e, 0.

lposepouHaa paboma lposepouHaa paboma
«MppayuoHanbHoie ypasHeHUA» «MppayuoHanbHbie ypasHeHUA»
Bapuarm 1 BapuaHm 2
PewuTb ypaBHEHMUSA: PewwnTb ypaBHEHUA:
1. V2x—1=3; 1. Vvx—1=2;
2. Vx+1=0; 2. Vx - 4=0;
3. Vax—1=+/7, 3. Vx2 —1=+3;
4, V3 +x=3-x; 4, \J2x —1=x-2;
5. V10 — x-V3x+ 5=x+5. 5. 9-x=V9 —5x-V3 —x.
lposepouHaa paboma lposepouHaa paboma




«UppayuoHanbHole ypasHeHUA» «UppayuoHanbHbie ypasHeHUA»

BapuaHm 3 BapuaHm 4
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:
1. Vvx—2=3; 1. Vvx+9=4;
2. 1-/x=0; 2. Vx+1=3;
3. V2x—1=+/5; 3. V5=Vx2 — 4;
4, V5 —x=x-5; 4, V4x+5 =2x+1;
5. V5x+ 3 -v3x— 1=3x+1. 5. V2x+ 15-vV2x — 1=2x +9.

lposepouHaa paboma lposepouHaa paboma
«MppayuoHanbHbie ypasHeHUA» «MppayuoHanbHbie ypasHeHUA»
BapuaHm 5 BapuaHm 6
PewuTb ypaBHEHMUSA: PewwnTb ypaBHEHMUA:
1. Vx2— 9 =4;
2. VX + 6=4;
3. VX+2 =V2x—3; L vx=7=2,
2. 10 =vx+1:
L et 3. VAx—3=v12
. X—0o= — X,
5. V4x—3-4V/3x—5 =3x-1. ’
v 4, \x—2=x-8;
5. V3x+2-Vx—2=x+6.

lposepouyHaa paboma lposepouyHaa paboma
«UppayuoHanbHble ypasHeHUA» «UppayuoHasbHble ypasHeHUs»
BapuaHnm 7 BapuaHm 8
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:
1. V3 — x= 1; 1. Vx2 — 7= 3;

2. Vx+7=0; 2. Vx -3=0;




3. V2x —3=Vx+5;
4. V25 —x%=x-1;

5. Vx—1-vV2x+ 6 =x+3.

3. Vdx—1=+vx+8
4, x—-2=V4 —-2x;
5. V8x+ 17 -V2x — 1 =4x + 3.

Omeemeol K 8apuaHMam nposepo4yHou pabomeol

«UppayuoHanovHoie ypasHeHUA»

Neo YpaBHeHue | YpaBHeHue | YpaBHeHUe | YpaBHeHMe | YpaBHeHue
BapuaHTa 1 2 3 4 5

1 5 HeTt 2 1 _11; 5
peLleHunm *

2 5 16 -2; 2 5 -3

3 11 1 3 5 1

4 7 4 -3;3 1 HeTt

peLweHni

5 -5;5 Het 5 8 7
peLweHn

6 11 81 3 11 10

7 2 Het 8 4 5
peLweHnn

KoumponoHasa paboma Ne8

«PELLIEHWE MMOKA3ATE/IbHbIX YPABHEHUW U

KoumponbHaa paboma Ne8

«PELLIEHWE [MOKA3ATE/IbHbIX YPABHEHUI U




HEPABEHCTB»

BapuaHnm 1

(i)x—3= 23-2x,

64
742 - 14.7%=5;

49%-8-7"+ 7 =0;

(i) 2 _X> 92x—1;

27

10-5¢1 + 51 < 7,

HEPABEHCTB»

BapuaHm 2

Bz
2x+4 - 2x=120;
36*- 4-6°- 12 = 0;
DNEER

8:2x1 - 2% > 48,

OTBETbI k KOHMponbHoii pabome Ne8

«PELLIEHVE MMOKA3ATE/IbHbIX YPABHEHUW W HEPABEHCTB»

Ne 3a0aHue 1 | 3a0aHue 2 | 3adaHue 3 |3a0aHue 4 |3adaHue 5
8apuaHma
1 33 -1 1; 0 X<-4 x<0
2 1 3 1 X>—= xX>4
2

3AYET




«OCHOBHble MemoObl peweHus ypasHeHull, HepageHcMma U cucmem»

Bapuarm 1

1. PewnTb nppaumoHanbHoe ypasHeHne 3x+1=+1—x.

2. Pewntb NokasaTenbHoe ypasHenne 3*2 +3¥ =90,

4x —y = 2,

3. PewnTb cuctem aBHEHUN {
yyp log,, x + log,, 3 =log,,(y + 1).

4. PewnTb norapudmmuyeckoe HepaBeHcTBo log, x +log,(x — 2) < 3.

5. PelunTb TPUroHOMeTpUYecKoe ypasHeHne COS 2x +cos x = 0.
3AYET
«OCHOBHble MemoO0Obl peweHUA ypasHeHul, HepaseHCcmas u cucmem»
BapuaHm 2
1. Pewntb MppaunoHanbHoe ypaBHeHne 8-3x=+vx+ 2.

2
2. PewnTb NoKasaTenbHoe HepaBeHcTBO 3 < 81.

3x+y =3,

3.PeminTh cucTeMy ypaBHEHUU {logg(SX + 4y) = logs(y + 5).

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

. PeWwmTb TpUroHoMeTprYeckoe ypasHeHme 3sin x = 2 cos?x.

Ul

3AYET

«OCHOBHble MemoObl peweHus ypasHeHull, HepageHcMa U cucmem»



BapuaHm 3

1. PewnTb nppaumoHanbHoe ypaBHeHne V3 —2x=6+x..

2. PewnTb NoKasatenbHoOe ypaBHeHne 9*-2-3¥=63.

27 =97,

3. PeminTh cucTeMy ypaBHEHHU {81" _ gyt

4. PewnTb norapudmuyeckoe HepaseHctso log,(5x — 6) <log,2 + 3.

5. PelWwmTb TPUroHOMeTprYeckoe ypasHeHne 2 cos?x — 7 cosx = 0.

3AYET
«OCHOBHblE MemoObl peweHUsA ypasHeHul, HepaseHcms U cucmem»

BapuaHm 4
1. PewnTb MppaunoHanbHoe ypaBHeHne V2 + 7x=6-x.

2_
2. PelunTb NoKasaTenbHoe HepaseHcTso  (1,3)F ™2 < 1,69.

., (X—y=28,
3.PeminTh cucTeMy ypaBHEHUU {

2% = 16.

4. Pewntb norapudmudeckoe ypasHenune log,(7x — 4) = 2 +log,13.

5. PemuTh TpUroHOMeTpUYeCcKoe ypaBHeHue Sinx + sin(m + x)

—cos(g+x)=1.

OTBETbI K 3AYETY

«OCHOBHblEe MemoObl peweHUs ypasHeHul, HepaseHcma U cucmem»

2 Bapuaum 1| BapuaHm 2 BapuaHm 3 BapuaHm 4
BapMaHTa




—

3a4aH

1. 2 -3 2
2. 2 [-2;2] 2 [0;4]
3. (1;2) (1,0) ;3 (10;2)
5’5
4. (2;4) (0;3) (1,2;12) 8
z kT z z
> |+ Zsomn, UGtk ke Z) 2y np ne g S +2mn, ne z
ne z
i+ 2nk, k€
z.
x (-1)<Z+ ik, ke z| = x
+ < +2nn, 6 , S +Tn, Ne z S +2mn, ne z
ne z
i+ 2nk, k€
z.

Konmponvnasa paboma Ne2

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHOCI’l’lb npAmMslx U niockocmelly

Bapuanm 1

. Uto Takoe crepeoMeTpus.
. Kakue npsiMble B IpocTpaHCTBE Ha3bIBAIOTCA MAPAJIIIEIbHBIMU?
. Jlana nmiockocTs B U psiMble a. 6 U ¢. VI3BecTHO, YTO O/lHA U3 JaHHBIX MPSAMBIX MapajuielbHa

iockoctH f. Ha3oBuTe 3Ty npsAMyto, eciy npsMasi a napajjiesibHa MpsiMOi ¢, IpsIMbIE 6 U C
MIEPECEKAIOTCH, a MPSAMast ¢ JICKUT B TUIOCKOCTH . CrenaiiTe pucyHOK U TPOKOMMEHTUPYUTE €ro
C IOMOIIBIO MAaTEMaTUYECKUX 3HAKOB.

Uepes Touku A, B u cepenuny M otpeska AB nipoBeieHbI TapajuieibHbIE TPSMBbIE,
MepeCceKaroIIe HEKOTOPYIO IIIOCKOCTh 0 B Toukax Aj, B, M coorBerctBenno. Haittu nnuny
otpe3ka MMy, ecnu AA1=13m, BB1=7Mm, npuuém otpe3ok AB He nepecekaet miocKocCTh o.

. Uepes xoner; A otpeska AB nposeznena miockocts. Uepes konen B u Touky C 3Toro orpeska

npoBeieHbI apasuienbHbie psMblie B u Ci. Haitgute pnuny orpeska BB, eciiu CCi=21 cwm,
AC:BC=3:4.

Konumponvnas paboma No2



1.
. Kakue npsiMble B mpocTpaHCTBE HAa3bIBAIOTCS CKPELIMBAIOLITIMUCS?
. JlaHa mockocTh B U TIpsiMbIE @, 6 U ¢. VI3BecTHO, 4TO OJIHA U3 JAaHHBIX MPSMBIX MapaielbHa

—

«Axcuomsl cmepeomempuu. Hapa.fl]le./leOCWlb npAMblIX U niockocmeiiy

Bapuanm 2

Ha3zoBute ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

wiockocTH . HazoBuTte 3Ty npsimyto, eciiu npsiMasi 6 mapajiesbHa MpsMoi ¢, IpsSMble a U 8
HepeceKaroTCs, a MpsiMast ¢ JIGKHUT B TUIOCKOCTH . CrenaiTe puCyHOK M TPOKOMMEHTHPYHTE ero
C IOMOIIBIO MAaTEMAaTUYECKNUX 3HAKOB.

UYepes Toukn A, B u cepenuny M orpeska AB nposeneHsl napajuieabHble PsMBIE,
MepeceKarore HEKOTOPYIO MIIOCKOCTh o B Toukax A, Bi, M| coorBercTBenHo. Halitu nimuny
otpeska MM, eciiu AA1=3m, BB1=17M, npuuém oTpe3ok AB He nepecekaeT miocKocTh a.
Uepes konen, A otpeska AB nmposeneHa miockocts. Uepes konen B u Touky C 3Toro orpeska
poBeaeHb! NapauienpHele npsamsele B1 u Ci. Halinute nnuny orpeska BB1, eciun

CCi=26 cm, AB: AC=15:13.

Konmponvnasa paboma Ne2

«Axcuomsl cmepeomempuu. Hapamzefzbnocmb npAMbIX U niockocmeiiy

Bapuanm 3

ChopmynupyiiTe TeopeMy 0 TpEX TOUKax?

UYTto 3HauYmT: NpsMas ¥ IIOCKOCTh NapaljiesIbHbI?

Jlana niuockocTh B U psIMbIE @, 8 U ¢, TPUYEM IBE U3 TPEX AAHHBIX MPSAMBIX MapajiebHbI.
HasoBute napaensHble NpsIMbIE, €CIIN MIPsAMas a JIEKUT B MJIOCKOCTU B, npAamaan e
napasuiesbHa MIOCKOCTH [, a mpsiMasi ¢ mepecekaet miaockocts . Chaenaiite pucyHOK U
IIPOKOMMEHTUPYUTE €r0 ¢ NOMOIIBIO MATEMAaTUYECKUX 3HAKOB.

Uepes koH1bl  oTpe3ka AB u ero cepennny M otpe3ka AB mpoBeieHbI napajuiesibHbIe NPSIMBIE,
MepeCceKaroIIe HEKOTOPYIO IIIOCKOCTh 0 B Toukax Aj, Bi u M. Halitu muny otpeska MM, eciiu
oTpe3ok AB He nepecekaeT miiockocTh o U eciid AA1=10M, BB1=14mMm.

UYepes koHel, A otpe3ka AB npoBeneHa miuockocts. Yepes konen B u Touky C aToro orpeska

MpoBeIeHbI NapasuienbHbie psiMble B1 u Ci. Haitnute nynny otpeska BB, ecnu
AB=8cm, AC:CC;=2:3.

Konmponvnasa paboma Ne2

«Axcuomsl cmepeomempuu. Hapamzefzbnocmb npAMbIX U niockocmeiiy



—

Bapuanm 4

ChopmynupyiiTe TeOpeMy O MPSIMON U TOYKE.
Kakue ninockocTu Ha3bIBalOTCs MapauieabHbIMU?
Jlana miaockocTh B U psIMbIE @, 8 U ¢, TPUYEM JIBE U3 TPEX JAHHBIX MPSAMBIX MapajiebHbI.
HazoBute napamienbHbie IPsIMbIE, €CITU MPsSMas @ JICXKHUT B IJIOCKOCTH 3, a IPSMBIE 8 U ¢
MepeceKaroT MIoCKocTh . CaemaiTe pucyHOK M MIPOKOMMEHTHPYHTE €ro C TTOMOIIBIO
MaTEeMaTUYECKUX 3HAKOB.
Uepes koHpl oTpe3ka AB u ero cepennny M otpe3ka AB mpoBeieHbI napajuiesibHbIe NPSIMBIE,
MepeCceKaroIe HEKOTOPYIO IIIOCKOCTh 0 B Toukax Aj, Br u M. Halitu muny otpeska MM, eciiu
oTpe3ok AB He nepecekaeT miockocTh o U eciii AA1=12m, BB1=8m.
UYepes koHel, A otpe3ka AB npoBenena miuockocts. Yepes konen B u Touky C aToro orpeska
MpoBeIeHbI NapasuienbHbie psiMble B1 u Ci. Haitnure nynny otpeska BB, ecnu

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

Omeemebl K KOHMPOsbHOU pabome No2

«AKCUOMbI cmepeomempuu. nGprIHEI'IbHOCfTIb rNpAmsIX U rnaockocmedu»

BapuaHm 1

BapuaHm 2

BapuaHm 3

BapuaHm 4

CrepeomeTtpus — 370
pasgen reomeTpuu, B Ko-
TOPOM U3yyatoTca Gpury-pbl
B NPOCTPaHCTBE.

OCHOBHbIMW dUTYPamM B
NpPOCTpaHCTBE ABNAIOTCA

TOYKa, NpAamMman N NZ10C-KOCTb.

Yepes Tpu TOYKK, He ne-
MKalLMe Ha 0AHOM NpA-MOon,
MOXHO MPOoBECTU
NJOCKOCTb, M MPUTOM
TOJ/IbKO OZHY.

Hepes NpAMYIO 1 He
ne-»Kallyto Ha Helt
TOYKY MOXHO
NpPOBECTM MI0C-KOCTb,
M NpU TOM TONbKO

OAHY.

[Be npsAmble B NPOCTpaHC-
TBE Ha3bIBalOTCA Napan-
NeNbHbIMM, ECN OHU Ne-
»KaT B O4HOM NJIOCKOCTU U
He nepeceKatoTcs.

Mpsmble, KOTOpPbIE He ne-
peceKaloTcA 1 He IeXKaT B
OAHOW NIOCKOCTW, Ha3bl-
BAOTCA CKPELLMBalOLWM-MUCA.

MpAamaa u NN10CKOCTb
napannenbHbl — 3HAYWT,
OHW He NepecekKatoTcsA, TO
ECTb He MMetoT 06LLMX
TOYEK.

/1Be N/JI0OCKOCTH
Ha3blBa-tOTCA
napannenbHbiMu,
€CNN OHU He
nepeceka-oTcA, TO
eCTb He UMEeIoT 0bLLMX
TOYEK.

/

a 6'(1/3

C
a||c; enc . =4,

Za
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sllc, ang, c=p , €lIf
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ave,
Chng
ach. 6llp cnf allg

eunc

as, e||c;{3FC}”/3
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M

EY
M

s ABB1A;-Tpa- ~#  ABB1A1—Tpa- s ABBi1A1 -Tpa- s ABBi1A1 -Tpa-
| 4 Neumna, T.K. |4 Neumna, T.K. |4 heums, T.K. | | neuws, T.K.
ST Aa BB M, SR AA|BB M SR aalBlbag) ™ AaBB(IMb,
MM;- cpeaHAa ANHUA; MM;- cpeaHAa NANHUA; MM;- cpeaHAA NMHUA; MM;- cpegHan
AA; + BB AA; + BB AA; + BB .
= 12 ' _ 10 MM, = 12 1 _ 10 MM, = 12 1 _ 4 | vHug;




By

_ AA; + BB,
1= 2
=10
B AABBl‘x’ AACC1 4 AABBl‘x’ AACC1 i AABBl‘x’ AACC1 HB AABBl‘x’ AACC 1
v BB, _ AB| " * BB, AB p & o P BB, _ AB |+ BB, AB
CC, AC CC, AC CC, AC CcC, |AC
BB _CC1-AB_26-15 BB _CCl-AB
_CCl-AB=21-7 1=7ac T 13 BB=CC1-AB=3-8 1=
AC 3 =30 1 AC 2 _ 14-10=20
=49 =12 7
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KoHmponoHas paboma No4 — «MHOIOMPAHHUKU»
Bapuarm 1

JaiTe onpeneneHue npsiMmou pru3Mabl.

UYro Takoe mapasienenumnea?

Uto Takoe MHOTOTpaHHUK?

3ajaua: Y mapaienenunena TpU rpaHd UMEKOT miomanu 2 w2, 4 m> u 5 m°.
Yemy paBHa MMOJIHASE TOBEPXHOCTD Napajuienenumnena’?

3agaya: OCHOBaHUE NUPaMUAbI — MPSMOYTOJIBHUK CO cTOpoHaMu 9 u 12 cm,
Bce OOKOBBI€ péOpa paBHbI /2,5 m. Halinure 00bEM UupaMubl.

sl s

KoHmponoeHas paboma Ne4d — «MHOIOMPAHHUKN»
BapuaHm 2

JlaiiTe onpenenenue npaBUIbHON IIPU3MBI.

Urto Takoe ky0?

Uewm siBnsieTCs TOUKA MEPECEUEHUs JUaroHajaei napauenenunena?

3ajaua: Y mapajienenunena Tpy rpaHd UMEKOT miomanu 3 w2, 6 m> u 7 mP.
UeMy paBHa 1oHas MOBEPXHOCTH Napasuienenunena’?

3agava: bokoBbie péOpa HAKJIOHHOW TPEYTroJIbHOW MPU3MBI paBHBI 15 M, a
pacCTOAHUS MEXKIY COIEPNKAIIMMH MX MApPaJUIENbHBIMU NMPSAMBIMUA 26 M, 25
mu 17 m. Haiinure 00BbEM NpU3MBIL.



b=

il s

KoHmponbHas paboma Ne4d — «MHOIOMPAHHUKN»

BapuaHm 3

JlaiiTe onpenenenue NpaBUIbHOW IMPAMUIBL.

Kaxoit MHOrOrpaHHUK Ha3bIBAETCS IPABUIIbHBIM?

Urto Takoe JMHEHbIE pa3Mephl MPSAMOYTOJIBHOTO Napajuienenumena’?
3anaya: M3MepeHust npsiMOyroJibHOTO napasienenunena /5 v, 50 m u 36 m.
Haiinure peOGpo paBHOBEIUKOTO eMy KyoOa.

3ajavya: BplcoTa nmpaBUIBHON YETBHIPEXYTOJbHON MUPAMUIBI paBHA 7/ CM, &
cTopoHa ocHoBaHus 8§ cm. Halimure 60koBOE pedpo.

KoHmponoHas paboma No4 — «MHOIOMPAHHUKM»

BapuaHm 4

Haiite onpenenenue anodembl NpaBUILHONW MUPAMHU/IBI.

Kaxkoit napannenenunes Ha3bIBa€TCS MPAMOYTOJIbHBIM?

Yemy paBHa OOKOBasi IOBEPXHOCTH MPSMOM MTPU3MBI?

3anaya: Haitgute quaroHanu npsAMOYTOJBHOTO Mapajulesienuiena no TpeéM
€ro u3MepeHusM: 2 cm, 3 cm, 6 cm.

3anaya: OCHOBaHUE MUPAMUJIBI — MPSIMOYTOJIBHUK CO CTOpOHaMU 6 cm U 8
cm. Kaxmoe 6okoBoe pebpo mupamujsl paBHO /3 cum. Beraucnure BbICOTY
nUpamMubl.

Omeembl K KOHMponoHol pabome N2 4 « MHO202paHHUKU»

o
BApUAHT
la
No

BaJaHUs

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4




IIpuzma
Ha3bIBaCTCs
NPSIMOU, €CJIU €€
O60KOBBIE pEOpa
MEePIEHANKYJIIPHBI
OCHOBAHUSIM.

[Ipssmast npusma Ha-
3BIBAETCS MIPABUIIb-
HOH, eciu e€
OCHOBa-HUS
ABJISIFOTCS Mpa-
BUJIbHBIMH MHOI'O-

[Inpamuia Ha3bIBa-
€TCs IIPaBUJIBHOM,
ecnu eé
OCHOBaHUEM
ABIIAETCA NTPaBUIIb-
HBI MHOTOYTOJIb-

Bricora 60k0BOI
rpaHu MPaBUILHON
MUPAMU/IBI, TIPOBE-
NEHHAs U3 €€ BEPIIU-
HBI, Ha3bIBACTCS
anogeMoH.

YTOJIbHUKaMHU. HUK, 3 OCHOBAaHHE
BBICOTBI COBITA/IAET
C LICHTPOM 3TOr0
MHO-TOYTOJIbHUKA.

Ecnun ocHoBanus IIpssmoyronbHbII Brmmyxunsiii MHOTO- | IIpsimont mapanene-

IIPpU3MBbI CCTh
mapajicjiorpaMm,
TO OHA HA3bIBACTCA
nmapaJuICJaCIInuIc a0
M.

napavieNenumes, y
KOTOpOTo Bce péopa
paBHbI, HA3bIBACTCS
KyOOM.

IPAHHUK HA3bIBAECT-
Cs PABUJIbHBIM,
€C-JIM €ro TpaHu
SIBJIST-FOTCS
MPaBUIbHBIMU
MHOTOYTOJIbHUKaM
U C OJHHUM B TEM
K€ YUCJIOM CTOPOH
U B KaXKI0H
BEPIIINHE
MHOTOTpaHHHUKA
CXOJIUTCS OJTHO U
TO K€ YHUCIIO
pédep.

[UIIEN, Y KOTOPOIO
OCHOBAHUEM SIBIIACTCS
IIPSIMOYTOJIbHUK, Ha-
3BIBACTCS
IPSAMOYTOJIbHBIM
MapajuIeIICIUIIEIOM.

MHOTOrpaHHuK —
3TO TAKOE TEJIO,
MMOBEPX-HOCTh
KOTOPOTO COC-TOUT
13 KOHEYHOT O
YUCIIa MTOCKUX

Touxka nepeceyeHus
auaro”aliei
napa’suie-Jenurena
SIBIISIETCST €T0
LEHTPOM CHUM-
METpHH.

JniHel Hemapani-
JeNBHBIX PEOEp
psi-MOYTOJIBHOTO
na-pajenenumnena
Ha-3bIBAIOT €0
JIMHEN-HBIMU

bokoBas nosepx-
HOCTb IIPSIMOM IIPU3-
MBI paBHa IPOU3BELE-
HUIO TIEPUMETPA OC-
HOBAaHHUsI Ha BBICOTY
MPU3MBI, T.€. HA JUIH-

MHO- paszMepamu. Hy OOKOBOTO pebdpa.
rOYT'OJIbHUKOB.
S,=2(2+4+5)= S,=2(3+6+7)= | V,=V, d’=d’+ b’+ =
=22 cm’. =32 cm’. V,=abc=15-50-36 =2+ 3%+ 6°=49
Vi=a® = = d=45 =7 (cm)
a=315-50-36 =

V=

Soch. =
=9- 12=
=108cm?

Socn.==

BD=
V92 + 122=4/225=

Vel —a)(p-b) -

= BD =
V24AB2 =+/2-82 =8

V2

SO=h
AC=BD=

s
A\

WC
| VAD? + CD?

8

=10 (cm)




—I3(cm) p = ZOVISHLT _ o OD= %BD:4\/§ OD-= %BD:5 cM

1 N 32
OD=2BD=7,5cm g = = SD =+/S02 + 0D? =

— — = 2 _ 2=
SO=VsD? - 0D?= /34(34 — 26) (34 — 25) 49 ¥ 32 = SO=VsDp? - 0D

=/12,52 — 7,52= '_204.
V100= e

9(cm) =169 — 25 =144 =

o V=204-15=3060(cs’ 12 cm.

V=
=360 (cm).

1108 e 10= )

9.

Koumponvnana paooma Ne 5 « TEJIA BPALI[EHU»

Bapuanm 1

Janite omnpenenenue wnwinHapa. Hapucyhre OWIMHADP, YKaXHUTE €T0
00pa3yrolyo, pauyc U 0CEBOE CEUCHHE.
Kakoii koHyc Ha3biBaeTcs npsiMbIM? CriennaTh PUCYHOK.

. Kakass miaockocTh Ha3bIBaeTcCs HHaMeTpaHBHOfI IIJIOCKOCTBIO mapa? Yro

Takoe 60bI0# Kpyr? ChaenaTh pUCYHOK.
3amaga: Kywa meOHsS uMeeT KOHHUYECKYIO (OpMy, PajuyC OCHOBAHHS
KOTOpo# 4 M , a oOpaszytomas 5 M. Haiinure 00bEM mieOHs.

10.3agava: HaiiTu muomane ceyeHus mapa paanycoM 25 ¢M IUIOCKOCTBIO,

W

4,

pOBENEHHOM Ha paccTosHu 20 cM OT LIEHTpa 1apa.

Koumponvnan paooma Ne 5 « TEJIA BPAL[EHUA»

Bapuanm 2

. Mante onpemenenume kKonyca. Hapucylte KOHyC, YKaXuTe €ro

00pa3yomyo, paanyc, BRICOTY M OCEBOE CEUCHHE.

Kaxkoil nuimHap HazeiBaeTcs npsmMeiM? Caenarb pucyHoOK.

Kaxkast miockocTh Ha3bIBaeTCsl KacaTeabHOH K mapy? Cruenath pucyHOK.
3agauya: O0BéM mapa paBeH 288w cm’. HaiinuTe miomans MTOBEPXHOCTH
uiapa.

. Bagaua: Ilnomans OOKOBOM IOBEPXHOCTH KOHyca paBHa 157 cm?, a

IUIOINAAbL €r0 OCHOBAHMS Ha 67T cM> MeHbIne. Halimure 006EM KOHYCA.




Koumponvnana paooma Ne 5 « TEJIA BPALJ[EHU»

Bapuanm 3

. Jlanre onpenenenue mapa. Hapucyire map, yKkaxxuTe €ro HeHTp, paauyc.
. YKaXXuTe BUJbl CCUCHUN HWJIMHIPA U CHECTANTE PUCYHKHU.

Kakas ¢urypa nomyuuTcst npu BpalleHUU paBHOOEIPEHHOIO TPEYrOJIbHUKA
BOKpYT €ro ocu cummerpun? Caenaiite pucyHok.

. 3agada: Paguyc munmHApa paBeH 5 CM, IJIOMAas OOKOBOW MOBEPXHOCTHU

BJIBOE OOJIBITIE TUIOIIaan OCHOBaHUs. Halimute 00BbEM munuHapa.

. 3agaya: [I1OCKOCTBH MPOXOAUT HA PACCTOSIHUU 6 CM OT IeHTpa mmapa. Paguyc

ceueHus paBeH 8 cMm. HaliuTe moniaap MOBEPXHOCTH IIapa.

Koumponvnana paooma Ne 5 « TEJIA BPALI[EHUA»

Bapuanm 4

[Touemy map sBisieTcss TeaoM BpaieHus. Caenaite pucyHok. Jlaiite
onpenesieHue chepsl.

. Uro Takoe yceu€HHblil KoHyc? Crnenarb pUCyHOK.

Kakast ¢urypa noxyyuTcst npu BpallleHUU NPSIMOYTOJbHUKA BOKPYT €ro OCH
cummetpun? Crenaite puCyHOK.

. 3agava: ITmomans OCEBOro ceuyeHws IMIMHApPa paBHa 64 cm’. Haiigure

IUIONIA/Ib €r0 OOKOBOI MOBEPXHOCTH.

. 3ajaya: Haiitu 06b€M Tena, MOJy4eHHOTO NMPHU BPALICHUH HPSIMOYTOJIBHOTO

TpEeyroibHUKa ¢ TUIoTeHy30i 24 cm u octpeiM  yriaom 30° Boxpyr
MEHBIIIETO KaTeTa.

OTBeTHhI K KOHTPOJIbHOM paboTe Ne 5 «Temna BpanieHus»

N Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
BapMaHTa
Ne
BaJJaHus
6. [Muaunapom Konycom HasbIBaeTCs Hlapom HaszeiBaetcs Ilap nonyyaercs npu
HA3bIBACTCA T€J10,| TEJI0, KOTOPOE COCTO-UT TEJI0, KOTOPOE COCTOUT] Bpa-UICHUHU ITOJTYKpYyTa
KOTOpPOEe ~ COCTOMT  H3| M3 Kpyra —OCHOBa- HHSL | .. BCEX Toyexr] BOKPYT
BYX KpyTOB| KOHyca, TOUKH, HE €ro AuaMeTpa Kak OCH.
FBY . Py yea, " ’ IIPOCTPAHCTBA, Ha A s
OCHOBaHHUIA), He| JIeXKalled B III0C-KOCTH
[eXKAIMX B OXHO TIOC-| 3TOTO KPyra,- BepuIHHbI | ~OFHAXCA Ha
KOCTH M COBMEIIAEMbIX| KOHYCA M BCeX OTpe3kop | PACCTOSMHHM, HE




MapaieIbHbIM (oOpa-3yrommx), OOJIBITIEM JaHHOTO, OT| X ['panuna
MCPEHOCOM, u BCECX| COCOAUHATIO-IITUX Z[aHHOﬁ TOYKU. T4 arapa
OTPE3KOB BEpPLINHY KOHYCa C TOUKA Ha3EIBaCTCS Ha3bIBaCTCA
0o0pa3yomux), TOYKAMH OCHOBaHUS 9 cepoii.
P LHEeHTPOM Iiapa, 4
COEMHSAIO-IIUX
COOTRETCTRYIOMIHE JaHHOE PacCTOSHUE —|
TOUKH  OTHX  KPYTOB. paaunycom lrapa,
7. Konyc nasbiBaercs Hnamuap HaseiBacTCs OceBoe (TI0OCKOCTD, A
NMPSIMBIM, €CJIH TIpsIMasi, MPSIMBIM, €CJIH €T0 ceucHHe apansenbHas S,
COEAMHSIOAs o0pa3zyromue CHOBaHUIO
BEpPLINHY KOHYCa C HEePICHIUKYJIISIPHBI P ~DHyCa U
LEHTPOM OCHOBAHHS, | INIOCKOCTSM OCHOBaHHII. specekaromiast
NEepIEHIUKYIISIpHA — i JHYC, OTCEKaeT
TUIOCKOCTH OCHOBAHMSI. ;____: [ HEro MEHbIINI
G : koHyc. OcTaBIasicsi 4acTh
CeUeHH Ha3bIBACTCSA yCEUEHHBIM
napauiesibHbie ocu u | KOHYCOM.
TUIOCKOCTH
OCHOBAHUS
8. | Imockocrs, [ ><33>< %/
IPOXOsIas 4epe3 (o~ LHTHHAD
LICHTD Imapa, Nz IlnockocTs, KOHYC
Ha3bIBaCTCA MPOXOAsIIas 4epe3 TOU-KYy
AHAMETPAIbHOM. A 11apOBOIl MOBEPX-HOCTH
N 1 TIepIICHANKY-JISIpHAsT
a_ paanycy, MpoBe-AEHHOMY B
A\%‘y rouKy A, Ha-3bIBAeTCS
KacaTeJbHOM
[LJIOCKOCThIO.
9. @;
— —i’_R\ B Soc.ceq.=2RH
Sn= 4nR? :
S - 2. 4 3 S60K_=2TCRH:
n = AnR5V = ok = Soc.cen T = 647 cM?
3 . : \ V=Socu.-H= TR?H
1\/ l 2_ R4 = 3, V3: R = 3_V — 6, SH SGOK.: ZSOCH
§n4 3=16mcM 4
= 144m e’ 2nRH=27R? R=H
V=n5>5=125x cm®
10.

P =Re-dP=
625-400=225

éﬂ:RzH SOCH = Sﬁ -
6w =15 — 61T =
91 Socu = MR%;R =

Seen _ 2. G _
Jr =3 58=

‘—_—.d

47R?
R=.82+62=10

Su=4m10°=400 ©

V= ! R2H
—§7T
H=/sin 30° = 24 % -
12

R = lcos 30°

3
=24-\/7_=12\/§




Sceq= 2257 cM> TRL [ = % =5 H= cm?
ViIZ— R2=4;
1
V = =324 = 12m cm3

V= %n(12\/§)2 12 =
=1728 & cm®

Tecmovt no meme: «Axcuomvl cmepeomempuu u ux npocmeuuiue cieo0CmMeusl.

Hapa]lﬂe]leOCWlb npAmMbLX U NA0CKOCMeEL

BAPHUAHT Ne 1

3aganue

Bapuant otsera

1 .IIponomxu npeasioxkeHue:

Cmepeomempus — 2mo pazoen 2eomempul,

usyyaromcs puzypui....

6 KOomopom

@) Ha NAOCKOCm;
0) 6 npocmpancmee;

8) Ha NPAMOII.

2. Kakue npsmbie B TPOCTPAHCTBE HA3bIBAIOTCS MapaJICTbHBIMU ?

a) eciu HU a1excam 6 0OHOU
nI0CKOCmU u He

nepecexkaromcs,;

0) ecau oHu Jexcam 8
00HOU NAOCKOCMU u

nepecexkaromcs,;

6‘) ecjiu OHu aedxcam 6
PA3HBIX NIOCKOCMAX U He
nepecekaromcsH.

3. Ha puc.1 ckpenuBarOmuMUCs SABISIOTCS PSMBbIE:

a) AB u BBj;
0) AB u J[;C;

8) AB u Ai/]1.

4. 3anucatrb, UCIOJIB3YSl MATEMATUYECKYIO CUMBOJIUKY:

IInockocmsv a nepecekaem niockocmy S no npamoi a.

a) o f=a;
0) aNp=a;

8) a € f=a.

5. Kak npouects 3anuce: [AB] a; a € o 7

a) ompesok AB
NPUHAONEHCUM NPAMOUL d,
He Jiedcaueli 8 nI0CKOCmu
a:




0) ompesok AB nexcum na
npAMOU a, He
npuHaonexcauell
HIOCKOCMU 0.

8) mouxu A u B nexcam
HA NpsAMou a, He
npuHaonexcauyell
NIOCKOCMU O

6. Touku A, B, C u ]l He 1eKaT B OJHOM IIIOCKOCTH

a) npamvle AB u CJ
nepecekaromcsi;
0) npamvie AB u CJ[ e
nepecekaromcsi.

7. Ilpsimbie AB u C/] He nexar B OJTHOM IJIOCKOCTH

a) npsamovle AC u B/] ne
anexcam 8 00HOU
nAOCKOCmU;

0) npamvie AC u B/
nexcam 8 00HOU
HIOCKOCIU,

8. Moxer M TOpu  NAPAIETBHOM  MPOECKTUPOBAHHH
napajuiesiorpaMma MoJy4uThCs Tpaneus?

a) modcem, maxk Kak npu
napanieibHoMm
NPOEKmMupo8aHuu
napanieirbHoOCms He
coxpansemcsi;

0) He Mmooicem, mak Kax
npu napanneibHoM
NPOEKMupo8aHuu
napanienibHOCmy
CcoXpausiemcsi.

9. Yepes Ttoukun A, B u cepenuny M otpe3ka AB mnpoBeneHsl
napajuieiabHble MpsMbIE, MEPECEKAIOIINE HEKOTOPYIO IIIOCKOCTh
B Toukax Ai, Bi, M| coorBerctBenHo. Haiitu otpe3ok MiMi, eciu
A Ai1=3m;

BBi=17M, npuuem AB He nepecekaeT miIockocTh d.

a) MiM;=10 m;
6) MiM=6°/3m;

8) MiM;=20m.

10.Jano: AABC; ¢||AB; ACN a= A1; BCN o= Bi; AB=15 cm; AAi:
AC=2:3. Haiitu A1B;-?

a) AiB1=45 cm;
0) A1B1=5 cm;

8) A1B1=10 cm.

BAPUAHT Ne 2




3amanue

Bapuant oTBera

2. IIponomxu npeasioKeHne:
OcHosHBIMU hucypamu 8 NPOCMPAHCMEe AGJAIOMCA.....

@) mouxa u npsmasi;

6) mouka u nI0CKOCmy,
8) mouka, npamas u
NAOCKOCMb.

2. Kakue npsiMbple Ha3bIBaIOTCS CKPEILMBAKOIIMMUCS ?

a) npsmvle, Komopbie He
nepecekaomcs U He
Jedrcam 8 00HO
NIIOCKOCIU;

6) npsamvle, Komopbwie

nepecexkaomcs u
Jaearcam 8 OOHOU
niocKocmu,

8) npsmvie, Komopbie He
nepecexkaiomcsi u Jexcam
8 0OHOU NJIOCKOCMIU.

3. Ha puc.] napanneabHbIMU SBJISIOTCS NPSMBIE: a) A;Au BC.
6) A[ ﬂ] u BC
6‘) A[ B] u BC[,
4. 3anucaTh, UCMOJIL3YSI MATEMATUUECKYIO0 CUMBOJIMKY: a) a a=A;
IIpsamas a nepecexaem naockocms o 8 mouxe A. 6) a a=A;
6) aNa=A.

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

a) ompeszox AB
NPUHAOTIeHCUNM NPAMOT

a, nexcaujeu 8
njiockocmu O,

6) mouku A uB
npuHaoedcam npsamotl
a, Komopast iedxicum 8
niockocmu o,

8) mouxu A u B nexcam
Ha npamou d, He
npuraonexcawyell

niockocmu Q)

6. MoryT i IpsIMBIE a | 6 TIepeceKkathes? ¢l|6.

a) nem,
6) mocym.




7. UeTbIpe TOYKM HE JIE)KAT B OAHOM INIOCKOCTH. MOTyT Jnt
KaKHe-HUOY/Ib TPY U3 HUX JIe)KATh HA OJTHOU MPSIMOIA?

a)mozaym,
0) He mozym.

8. Moxer M HOpoeKuMs —MapauienorpaMMa  IIpH

napajuieIbHOM MPOEKTUPOBAHUM OBITH KBapaToM?

a) modicem, maxk Kax npu
napaiebHoM
NPOEeKMupoB8aHul
napaiieibHOCmb
COXpaHsemcsi;

6) He mooicem, max Kax
npu
NPOEeKMupoB8aHul

napajiiesibHom

napaiiejlbHoOCnb He

COXPAHAENCAL.

9. UYepes Touku A, B u cepennmny M otpeska AB

IMPOBCACHBI napaJuiCJIbHbIC IpsAMBIC, NepeCceKaromme

B, M,
cootBeTcTBeHHO. Halit otpe3ok MM, eciu A A1=13m;

HEKOTOPYK) INIOCKOCTh O B TOYKaX Aj,

BB =7M, npuuem AB He nepecekaeT INIOCKOCTH d.

Cl) M1M1221/7 M,
6) M[M]:20M,'
6) M[M]ZIOM.

10.[awHo: AABC; | | AB; ACn a= A1;BCn a= By,

AB=8 cm; AA1: AC=5:3. Hantn A1B1-?

a) AiBi=1 cm;
6) A1Bi= 3 cm;

8) A1Bi1=4 cm.

BAPUAHT Ne 3
3aganue Bapuanr otBera
3.IIpo0JKH IPEIIOKEHHUE: a) axcuom;
B cmepeomempuu  ceolicmea  2eomempuyeckux — Queyp
YCMaHaenuearomes nymém doxazamenscmea | 0) meopem;
COOMBEMCMBYIOUUX .....
Vo 8) 3a0au.

2. YTo 3HAUMT: IpsiMasi ¥ TUIOCKOCTh MapajjieabHbI?

a) npamas u ni0CKOCmov He
nepecekaromcsl;

0) npamas u NIOCKOCMb
nepecexkaromecs u  Jiexcam 8




00HOU njiockocmu,

8) nmpamas u NIOCKOCMb He
nepecekaromcs, mo ecmuv He
umerom oouux mouex.

3. Ha puc.1 ckpenuBarOmuMUCs SABISIOTCS PSMBbIE: a) A1A u BC.
0) A1 /[1 u BC:
8) A1 Biu AB.
4. 3anucatrb, UCIOJIB3YSl MATEMATUYECKYIO CUMBOJIUKY: a) a f =c;
IInockocmsv a nepecekaem niockocme S no npAmMol c. 0) a p=c;
8) a N f =c.

5. Kak npouects 3anuce: [BC] €¢; ¢ a ?

a) ompesok BC
NPUHAOLEHCUM NPAMOLL C,
niexcawyelt 8 NIOCKOCmu o

6) mouxu CuB
npunaonexcam npamou c,
KOMOpas 1exicum
NIOCKOCMU 0.,

8) mouxu A u B nexcam na
npAMOU C, He
npuHaoexcaujeli
NIOCKOCMU 0.,

6. Toukn K, L, M u N He JIe;kaT B OJJHOM MJIIOCKOCTH

a) npamvle KL u MN
nepecexkaromcs,

0) npaweie KL u MN He
nepecekarmcsi.

7.I1nockocty a ¥ ff mapasienbHbl IUIOCKOCTH Y. MOTYT M MJIOCKOCTH
o¥ i mepecekaTbes?

a) mocym,

0) He mocym.

8.Jlana mapajutenpHas MPOEKIUs TpeyroiabHuka. Uem n3obpaxkaeTcs
MPOEKIIUS CPEHEN IMHUK TPEYTroJIbHUKA?

a) cpedwell nuHuel, MaxK KaKk
npu napaieibHom
nPOeKmupo8aHuU
CcoXpawnsemcs — OMHOWEHUe
ompesKo8;

0) cpedneil nunuel, MaxK Kax
npu napaieibHoMm
nPOeKmupo8aHuU He




COXpAaHsiemcs OMHOULEeHUE
OMpE3KOEL .

9. Uepe3 Touku A, B u cepenuny M otpeska AB mnpoBenens! | @) MiM;=5 om;
napajuieibHble MPsIMbIE, MEPECEKAIOIINE HEKOTOPYIO MIOCKOCTh ¢ B
toukax Ai, Bi, My coorBercTtBenHo. Haittu otpesok MiMj, eciiu A

A1=251Mm; 8) MiM1=15 om.

0) MiM ;=30 om;

BBi1=51M, npuuem AB He nepecekaeT m10cKocTh a.

10.Jlano: AABC; 0||AB; ACN a= A1; BCN o= By, a) A1B1=6 cm;
AB=24 cm; AA1: AC=5:1. Haiiti A1B1 -? 0) AiB1= 3 cm;
8) A1B1=4 cm.

Kniou k mecmy
no meme:

«AKcuomvl cmepeomempuu u ux npocmeiiuiue cieocmeus. Ilapannenvnocms npamelx u
niaockocmei»:

BAPUAHT Ne 1: 0, a, 6, 0, 0, 0, a, 0, a, 6

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

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

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

Bapuanm Ne 1
1. UTo Ha3bIBAETCSI BEKTOPOM B IIPOCTPAHCTBE?
JlaiiTe onpeneneHne IeMCTBUI HAl BEKTOPAMU: CKAISIPHOTO MTPOU3BEICHUS.
3. JlaifTe onpenesieHre KOOPAUWHAT BEKTOpa C HayajaoM B Touke A (x;, i, z;) U
KOHIIOM B TOUKe Aj(X2, V2, Z2).
4. Kakue BEKTOpa Ha3bIBAIOTCS PABHBIMU.
. Kakue BekTopa Ha3bIBAIOTCS IPOTUBOIIOIOKHO HAPABICHHBIMU ?

0

93]

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

Bapuanm Ne 2
Kakue BekTopa Ha3bIBAIOTCS KOJUIMHUAPHBIMU?
. Urto Takoe abCOJIOTHAs BeJIMUMHA BeKTOpa?
. Kakue BekTOpa Ha3bIBAIOTCS OJJMHAKOBO HAIIPaBJICHHBIMU?

[—
.

W N




4. [laiiTe onpeaeneHue NeMCTBUN HAJl BEKTOPAMU: CIIOKEHUS U YMHOKEHUS.

5. Uro Takoe HyJIeBOW BEKTOp?

OTBETbBI
Ha Mamemamu4yecKuil OUKmanm
«BEKTOPBI B TIPOCTPAHCTBE»

capiagma Bapuanm Ne 1 Bapuanm Ne 2
Ve 3a0anu.

1. Bextopom B OpoCcTpaHCTBe/[Ba HEHYJNEBBIX BEKTOpa  HAa3bIBAOTCS
Ha3bIBACTCSI HalpaBJIECHHBIMKOUIMHUAPHBIMY, €CJIM OHHU JIeXkKaT Ha OJIHOU
OTPE3OK. NpsIMOM WJIM Ha MapaJuIeNbHbIX MPSIMBIX.

2. (CkansipHbIM pou3BeIeHNEMA OCOTIOTHOM BETUYMHON BEKTOpa
BCKTOPOB |AB| HasbiBaroT uncio o/x2 + y? + z2.

(al; ay; a3) u (6’1; 65, 63)
HA3bIBACTCA YUCIIO
a8+ axex+ asss.

a-6=|al‘|8|cos @.

3. |Koopauuatamu  Bektopa ¢ | Bekropsl AB u CD HasbiBaroTCS
Ha4ajaoM B TOYKE Aj(X;  y; z;) ¥ | OMUHAKOBO HAMPABICHHBIMH, €CITH
KOHIIOM B TOYKe Ax(Xx2, V2, z2) | momympsimbie AB u CD ognHakoBo
Ha3BpIBAIOTCSA YHUCIA X» - X7, V2 - | HAIPABJICHBI.

Vi, Z2-Z].
4. Bekrtopa Ha3bIBatOTCS paBHbIMHU, CyMMOl BEeKTOpOB a(a; azaz) n
€CJIi OHU COHAIlpaBJI€Hbl U UX 6(6;, 62, 63) HA3BIBAIOT BEKTOP
TUTAHBI pPaBHBI (ecnu OHH| C (aq + 61, a, + 62, az + 83).
COBMENIAOTCS napauieabHeIM [Ipon3BeaeHHEM BEKTOpA
MEePEHOCOM ). a (aj; ay; az) Ha 9YUCJIO A HA3bIBACTCS
Yy PaBHBIX BCKTOPOB | geKkTOp MZ(Ml ; Aay; M3).
COOTBCTCTBYIOIINE KOOPAMHATRL | Ecyyy A>(0,T0 HanpaBeHHE COBIAIAET C
PABHBI. HarpaBJieHHEM BeKTopa a; eciiu A<0, To
HaIpaBJeHUE NPOTUBOIOJIOKHO
HaIpaBJIEHUIO BEKTOpa d.
5. Bextopsl ABuCD  HaseiBaroTcs] JI00ast TOYKa B IIPOCTPAHCTBE MOKET

[IPOTUBOIOIO0KHO
HarpaBJICHHBIMHU, eciy
MOTyIPsIMbIE AB u CD

paccMaTpuBaThCs Kak BEKTOp. Takou
BEKTOP HA3bIBAETCS HYJICBBIM.

IMPOTHUBOIIOJIOKHO HAIIPABJICHLI.

3AYET
«/lekapTOBBI KOOPANHATHI H BEKTOPHI B IPOCTPAHCTBE)
Bapuanm Ne 1



6. CTOpoHa pPaBHOCTOPOHHETO TpPEyrojbHUKa paBHa 12 cM. Haiitu mmomanb
€ro OpPTOTOHAJIBHOW TMPOEKIMM Ha TUIOCKOCTh, KOTOpas oOpasyer c
IJIOCKOCTBIO TPeyroJibHUKa yroJ ° 30°.

7. Hansl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TuX TOYEK
JexXar:

1) B utockoCTH Xy, 2) Ha OCH z; 3) B IJIOCKOCTH )Z.

8. Hokaxwure, uro yeThipéxyroapHuk ABCD c¢ Bepmmnamu B Toukax A(0;2;-3),

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

4. Nauwl Toukd A(3; —1; 2)u B(5; 1; 1). Haiinure KOOpAMHATEI U MOMYJIb BEKTOPA AB.
5. Hansl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruucnure yroi Mexmay

BEKTOPAMH
AB u CB.
3AYET
«JlekapToOBbI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE
Bapuanm Ne 2

1. JlaH nmpsAMOYroJibHBIM TPEYTrOJbHUK ¢ KaTeTamMu 6 u 9 cMm. Hailtu miomans
€ro OpPTOTOHAJIBHOW TMPOEKIMM Ha TUIOCKOCTh, KOTOopas oOpasyer cC
MJIOCKOCThIO TPEeYyroJibHUKa yroJ ° 60°.

2. Jlaner Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3Tux TOuek
JIeXar:

1) B u1ocKOCTH Xz, 2) Ha OcU y; 3) B IJIOCKOCTH )Z.

3. Hoxaxure, uTo 4eThipéxyroiabHuk ABCD c BepmmHamu B Toukax A(2;1;3),

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

4. Nauwl Toukd A(3; —1; 2)u B(5; 1; 1). Haiinure KOOpAMHATEI U MOMYJIb BEKTOPA BA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beriuncnure yroyi Mexmay

BEKTOpaMU
CAuCB.
3AYET
«JlekapTOBbI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE
Bapuanm Ne 2

1. JlaH npAMOYTOJbHBIA TPEYTrOJbHUK C KateTtamu 6 u 9 cM. HaliTu miomanb
€ro OpTOTOHAJIBHOM TMPOEKUMU Ha TIUIOCKOCTh, KOTOpas oOpasyer c
IJIOCKOCTBIO TPEYroJibHUKa yroJ ° 60°.

2. Jansl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3tux touek
JIeXKar:

1) B mockocTu xz; 2) Ha OcU ¥, 3) B IUIOCKOCTH )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. Jlansi Touku A(3; —1; 2)u B(5; 1; 1). HaiiauTe koopuHaThl ¥ MOZYJb BekTOpa BA.
5. Hanbl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beriuncnure yroyi Mexmy
BEKTOPaMU
CA uCB.

OTBETHI k 3AUYETY
«JlekapToBbl KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE»

sapagma Bapuanm Ne 1 Bapuanm Ne 2
We 3adanu.
6. SaBoc=SaaBc " COB ¢ SaBoc=Spapc " COS P
2y3 _as _ 89 _
SaaBc= 2 Saapc=; =5 =27
2 — o __ . 1 —
SABOC:Hf .c0s30°=36v3-  [Sapoc=27 " €05 60° = 27 -~ = 13,5(cm?)
\/2—5254(CM2)
7. |1)BXxy: D l)Bxz: D;
2)Haocu z: A; 2)Haocu y: A;
3)Byz: A; C. 3)Byz: A; B.

8. Bocnonwzyemcst popmynamu st [Boconb3yemcst  popMmyinamMu i
KOOpPJIMHAT CEPElIMHbI OTpe3Ka B KOOPIMHAT  CEpeAuHBI  OTpe3ka B

3+5
;Z=—=4.
2

7+1
;Z=—=4.
2

Koopnunate! cepenunnl oTpe3koB AC
1 BD coBnazaror, mo3ToMy IuaroHaid
AC u BD yetsipéxyronpauka ABCD
MIEPECEKAIOTCS U TOYKOM IEpeCceUeHUs
JENSATCA MOIojaM, CIe10BaTeNbHO
4eThIpEXyroibHUK ABCD —
napasuiesiorpaMm.

Koopnunate! cepenunbl
otpe3koB AC u BD coBnaaaror,
nostomy nuaronanu AC u BD
yeTbelpéxyroyibHuka ABCD
MEPECEKAIOTCS U TOUYKOU
MIEPECEUCHHUS IEJIATCS TIOTO0JIaM,
CJIeI0BATEIBHO
4eThIpEXyrobHUK ABCD —
apajuIeIorpaMM.




9. |AB:5-3=2;1-(-1)=2;1-25BA: 3-5=-2;-1-1=-2;2-1=1.
L IBA| = /(—2)% + (—-2)2 + 12 = 3.
|AB| = /22 + 22 + (-1)2 = 3.

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

=-2. CB:1-2=-1;3-2=1;-1-(-1)=0.
CB:3—(-1)=4;-1-1=-2;1-3
=-2. CA-CB
—_— 050 = a1 cH]
osp = —B B __ 0-(-1)+1-141-0
|AB| - |CB| =
V02 + 12+ 12+ /(—1)2 + 12 + 02

2:(—4)+0-0+ (-2

V22 + 02+ (=2)%- /42 + (-] 1
= =§:>(p=60°.
12 3 43
= —
8v3 2v3 2 ¢
= 30°.

4. KOHTPOJILHO — U3MepUTeIbHbIe MATEPHAJIbI /1JIs1 UTOTOBOM aTTECTAIIUM IO
Y4eOHOM TUCUHMILIIMHE.



[IpenmMeToM  OIEHKH  SBISIOTCS YMEHHS W 3HAHMSL. Kontpos
ocymiecTBisiercs B hopme Tecta. Bpems BeimoiaHeHus padboTsl 3uaca.

1. ITACIIOPT

Haznauenue:

[Ipenna3HayeH Jjisi KOHTPOJIS U OLIEHKU PE3YJbTaTOB OCBOCHHS y4eOHOMU
TUCIUIUIMHBL «MatemaTrkay (IpouiIbHBIM ypOBEHB) CICAYIONIUX YMEHUH H
3HAHWUM:

3-1. 3HaueHne MaTeMaTUYECKON HAYKHU JUIsl PEIICHUS 3a/1a4, BO3HUKAIOIIUX B
TEOPUU U MPAKTHUKE, IIUPOTY U B TO K€ BPEMsI OTPAHUYEHHOCTh MPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAJIU3Y U UCCIIEOBAHHIO MTPOIIECCOB U SABJICHUN B
IpUPOE U OOIIECTBE.

3-2. 3HaHue MPAKTUKUA U BOITPOCOB, BO3HUKAIOIIUX B CAMOW MaT€MaTUKE IS
dbopMUpOBaHUS U Pa3BUTHS MATEMATUYECKON HAYKH; UCTOPUIO Pa3BUTHUS MMOHITHS
YHUCJIA; CO3aHUsI MATEMATUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PA3BUTHUS
T€OMETPHH.

3-3.YHuBepcanbHbId XapaKTep 3aKOHOB PA3BUTHS MATEMATHYECKUX PACCYKICHU;
UX IPUMEHUMOCTB BO BCEX 00JIACTAX YEJIOBEUECKOH 1eATEIbHOCTH.

3-4. BepOATHOCTHBIN XapaKTep Pa3IMUHbIX IIPOLIECCOB OKPYKAOMIETO MUPA
YMeTs:

V-1.BBINOAHATH apuPMETHUECKUE ACHCTBUS HAJ YUCIIAMU, COUETast yCTHBIE U
MUCHMEHHBIE TTPUEMbI; HAXOIUTh MPUOIMKEHHBIE 3HAYCHUS BETTUINH U
MOTPENTHOCTH BBIYUCIICHHUH (a0COIIOTHAS 1 OTHOCUTEINIbHAS ); CPABHUBATh
YUCIIOBBIE BBIPAXKEHUS;

V-2.HaxonWTh 3HAUYCHUS KOPHS, CTENEHH, Jiorapudma, TPUTOHOMETPUUECKHUX
BHIDOKCHUI HA OCHOBE OMNpPEACNICHUS, WCIHOJIB3YS TIPH HEOOXOIMMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA; TI0JIb30BAaThCS MPUONMKEHHOM OIEHKOW TMpH
MPAKTUYECKUX pacyueTrax;

V-3 BBINONHATH TPEOOPa30BaHUS BBIPAKECHUH, MPUMEHsISI (HOPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHM CTETICHEH, JTOoTapu(PMOB, TPUTOHOMETPUIECKUX (HYHKIIUNA;

V-4 .BblUUCHATh 3HaU€HHE (YHKIMM O 3aJ]aHHOMY 3HAUYEHHUIO apryMeHTa Mpu
pa3MyHBIX crocobax 3aaaHus QyHKIUU;

VY-5.onpenensatb OCHOBHbIE CBOWCTBA YUCIOBBIX (YHKIUH, MIUTFOCTPUPOBATH UX HA
rpaduKax;

V-6.cTpouTh Trpapukd HU3YYEHHBIX (YHKUUNA, WILIIOCTPUPOBATh MO TpaduKy
CBOMCTBA AJIEMEHTAPHbBIX PYHKIIUA;



V-7.ucnionb3oBaTh NMOHATHE (PYHKIMM [JI OMUCAHMUS W aHajln3a 3aBUCHMOCTEH
BEJIMYUH;

V-8 HaXOAUTh MPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIHIA;

¥-9.ucnonp30BaTh NPOU3BOAHYIO Ul U3YYEHHsI CBOMCTB (DYHKLMM U OCTPOEHUS
rpadukos;

VY-10.npuMeHATh NPOU3BOAHYIO JJI MPOBEIACHUS MPUOIMKEHHBIX BBHIYMCICHUH,
pemaTth 3aJayd  OPUKJIAJHOrO XapakTepa Ha HaxOXKJEHUE HauOOJNBIIEro H
HAaMMEHBIIIET0 3HAYCHHUS;

V-11.BBIYUCHATD B NPOCTEHIINX COyyasxX MJIOLIAAA U 0O0BEMBI C UCIIOJIb30BAHUEM
ONPEEIEHHOr0 UHTETpaa;

V-12.pemars palMoHaNIbHbIE, MOKa3aTesbHbIE, norapupmMHUyuecKue,
TPUTOHOMETPUYECKUE YPABHEHHMSI, CBOJAIIMECS K JIMHEWHBIM M KBAaJpPaTHBIM, a
TaK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

V-13.ucnonb3oBaTh rpaUuecKuii METO/] PEILICHUs YPaBHEHUN U HEPABEHCTB;
V-14.m300paxkath Ha KOOPJAUHATHOM MJIIOCKOCTH PELIECHUSI YPaBHEHUI, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.cocTaBnsaTh M pemarb ypaBHEHUS M HEPABEHCTBA, CBS3bIBAIOIINE
HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM YKCIIE TPUKIAJHBIX) 3a/1a4ax.
V-16.pemars mnpocTeilline KOMOMHATOpPHBIE 3aJayd METOJIOM Iepedopa, a
TaK)Ke C UCIIOJIb30BAHUEM M3BECTHBIX (HOPMYIT;

V-17.BBIUUCISAT, B MPOCTEHIIUX CIIydasX BEPOATHOCTH COOBITUH Ha OCHOBE
II0JICYETa YHCIIA UCXOI0B;

V-18.pacrio3HaBaTh Ha uepTeKax M MOJENIAX MPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUAMU, N300PAKECHUIMU;
V-19.0onuceiBaTh  B3aMMHOE  pACIOJIOKEHUE IMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYICOEHUS 06 FIMOM PACNON0NHCEHUU,
VY-20.aHanu3upoBaTh B MPOCTEHIINX CIIydasx B3aMMHOE PacloiOXKeHHE 0ObEKTOB
B IIPOCTPAHCTBE;

V-21.u300paxkatb OCHOBHbIE MHOTOIPAHHMKM W KpYIJIbIE TENa; BBINOJIHATh
YEPTEKHU 110 YCIOBUSM 3a/1a4;

V-22.cTpouts npocTeiiime ceueHus: Kyoa, mpru3Mbl, TUPaAMUJIBL;

V-23.pemath MIaHUMETPUYECKAE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a1a4d HA
HAXO0XKJEHUE T€OMETPUUYECKUX BEIUYUH (JIMH, YTIIOB, IIIONIaAei, 00bEMOB);
V-24.mucnonb30BaTh NPH PELIEHUH CTEPEOMETPUUYECKUX 33]1a4 INIAHUMETPUYECKHE
(haKThl 1 METOJIBL;

VY-25.1poBOIUTH NOKA3aTEIbHBIE PACCYKIACHUS B XOE€ PELICHUS 3a/1a4;

Hmozoewtii 3x3amen
1 BapuaHT 3K3aMEeHALlMOHHON PadoThI



Obs3amenvhas yacmo
[Ipu BeIMOMHEHNY 3a1aHui 1-8 3anMIINATE X0 PELICHUS] U MTOJTYYEHHBIN OTBET

1.(1 6ann) YuebHuMK cTouT 60 pybnein. Onpeaennte, CKObKO TakKUX y4ebHMKOB MOMKHO KynnTb 3a 200
pybneit, ecnm ero LeHa cHM3mnacb Ha 10 %.
2.(1 6ann) Onpepenute, CKObKO BAHOK KPacku Mo 3 Kr He06Xo04MMO KyMUTb 1A NOKPACKKU Nona B
KabuHeTe MaTemMaTMKM naowwaabio 5x7 M2, ecam Ha 1M? pacxogyetca 300 rpamm Kpacku.
3.(1 6ann) Onpeaenute, KakMe 13 NepPeYnUCIeHHbIX TOYEK NPUHAANEKAT rpaduKky pyHKUMK y (X)=5x-2
A(2;8); B(0;1); C(3;7), A(0;-2).

1 2
4.(1 6ann) BbluncanTe 3Ha4YEHNE BbIPaXKEHUS 47 + 83 + m

o . 1 T
5. (1 6ann) HaliauTe 3Ha4yeHUe cos a , eCIM U3BECTHO, YTO Sin a= oY O<a <;

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

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

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

9.(1 6ann) OnpeaennTe, KAKOWM U3 HUXKE NPUBEAEHHbIX TPadUKOB COOTBETCTBYET YETHOM

bYHKUMKU. OTMETbTE €ro 3HaKOM «+» U KPaTKO NOACHUTE, MoYemy.
LV [ vt

1 ,’ 2

Ucnone3ys rpaduk pynkuun y = f(X) (cM. puc. HUXKE), ONIPEACTUTE U 3aUILIUTE
OTBCT:

10.(1 Gamn) HauMeHblIee U HauOoJbIee 3HAUCHHST (DYHKITHIA;

11.(1 Gamr) mMpOMEXKyTKH BO3pAaCTaHHs M YObIBaHUS (DYHKITHI;

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

Mpwu BbINONHEHUM 3a4aHMIA 13-18 3anuWINTe XOA4 pelleHUsa U NoAYYEHHbI oTBeT



13. (1 6ann) OT anekTpuyeckoro ctonba BbICOTOM 8 METPOB K 34aHUIO, BbICOTa KOToporo 4
MeTpa HaTAHYT Kabenb. Onpegennte ANMHY Kabens, eCnv pacCcToAHUE MEXAY 34aHNEM U
ctonbom 3 metpa.

14.(1 6ann) Teno gsuxeTca no 3akoHy S(t)= 2x2-7x+3. OnpeaenuTe, B KaKoi MOMEHT BpeMeH!
CKOpPOCTb byaeT pasHa 21.

15.(1 6ann) Haigute obnacTb onpeseneHna yHKUMM y = Lg (x2-2x).

16. (1 6ann) PewnTe ypaBHEHME §\/X —-5=4

17.(1 6ann) Pewwnte ypaBHeHMe cos?x + sinx = —sin’x

18.(1 6ann) Mpamoyro/ibHbIM TPEYrosIbHMK C KaTeTaMW C KaTeTamu 2 CM 1 4 cM B NepBbIi pas
BpaLLaeTca BOKpYr 60/1bLWIOro KaTeTa, a BO BTOPOWM — BOKPYr MeHblero. Onpeaenvre
NoJly4eHHblE reOMETPUYECKME Tea U CPABHUTE NIOLLAAN UX BOKOBbIX MOBEPXHOCTEN.

,ZZOI’ZOJZHumeJZbHa}Z uacmos

IIpu BhImOTHEeHUI 3a1aHuil 19-22 3anMunTe X0 pelieHUs U MOJTyYeHHbII
OTBET

19.HaianTe npomexkyTkM ybbiBaHUA GyHKUMM y = x5 — 3x% — 45x + 225.

20.(3 6anna) OcHoBaHMEM MPSAMON NPU3MbI ABAAETCA POMb co cTopoHoM 14 cm u yrnom 30 °.
MeHbluee U3 AMaroHanbHbIX CeYeHUN NpPU3Mbl ABNSETCA KBagpaTom. Hangute ob6bem
NpU3Mbl.

logs x — logs y = logs(y + 3)

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

22.( 3 6anna) Hanaute pelueHune ypaBHeHUa : 1+cosx +cos2x=0

2 BApMAHT IK3aMEHAIIMOHHOM PadoOThI



AJIA IIPOBEACHUS MMCbMEHHOI'O 9K3aMEHA 110 MATEMATHKE

Ooazamenvuan wacmeo
IIpu BhINOTHeHNM 3a1aHUH 1-8 3anuIIKMTEe X0 pelIeHUs U MO0JYYeHHbIH

1.(16am1) Brokuot crout 40 py0ieit. Kakoe HanOoJbIliee KOJIMIECTBO TAKMX OJJOKHOTOB MOYKHO OYIET
kynuth Ha 500 pyOeli mocie moBbIIeHUs eHbl Ha 15%?

2.(1 6amm) Onpenenurte, CKOIBKO 0AHOK KPAaCKH IO 3 KT HEOOXOAMMO KYIHTH JJIs IOKPACKH TI0J1a B
aKTOBOM 3alie momazpio 10x7 M2, ecim Ha IM? pacxomyercs 300 TpaMM KpacKH.

3.(1 6amn) Onpenenure, KaKue U3 MEPEUUCICHHBIX TOYEK MPUHAIICKAT TpaduKy QYHKINH Y (X)=4x-2.
A(10;2); B(2;6); C(3:4), J1(0;-2).

4.(1 6ayn) Beruncinre 3HaYEHUE BHIPAKCHUS 2 5% +52 +/625.

o . 3 1
5. (1 6amr) HalimuTe 3HaUueHue COS a , €CIIM U3BECTHO, UTO Sin a= S 0<a <

6.(1 6am1) Pemure ypasnenue 3°*+1 = 92X,

7 .(1 6amn) Beruncnute 3HaueHue Beipaxenue log, 32 +1g1 + log; 9 +1g 100.

8. (1 6amn) Pemure ypaBuenwue log; (5 + 2x) = 1.

9.(1 6amn) Onpenenure, KaKoW U3 HIDKE MPUBEACHHBIX IPa(h)UKOB COOTBETCTBYET YETHOM
¢yHKIIH. OTMETBTE €ro 3HaKOM «+» M KPaTKO MOSCHHUTE, T0YEMY.

1 2
N

LW

Ucnone3ys rpaduk pynkuun y = f(X) (cM. puc. HUXKE), ONIPEACTUTE U 3aIUILIUTE
OTBET:

10.(1 6amr) HauMeHbIlIee U HanOOoJIbIIIee 3HAYCHHS (PYHKITHA;

11.(1 Gamr) mMpOMEXKYyTKH BO3pAaCcTaHHs M YObIBaHUS (DYHKITHIA;

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



[Tpu BeImOnHEHUM 3anaHuii 13-18 3anummre Xo1 pelIeHHs U MOTYYEHHBII OTBET

13. (1 6amt) OT 35IeKTPUUECKOTO CTOJI0a BHICOTOM 8 METPOB K 3/1aHHIO, BEICOTA KOTOPOTO 2
MeTpa HaTsSHYT Kabenb. OnpeaenuTe JUIMHY KaOelsl, €CIIH PacCTOSTHUE MEXKIY 3AaHUEM H
CTOJIOOM 8 METPOB.

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

15.(1 6ann) Haiinure obnacts onpenenenus GyHkuun y = Lg (6x2-2X).
16. (1 6amn) Pemure ypaBHEeHUe §\/x +4=9

17.(1 6amn) Pemure ypaBnenue cos?x = —sin?x — sin x.

18.(1 6amr) IIpssMOYTONbHBIM TPEYTOJIBHUK C KATETaMH C KaTeTaMH 3 ¢M M 5 cM B IIEpBBIi pa3
BpAIIAETCsl BOKPYT OOJIBIIOrO KaTeTa, a BO BTOPOI — BOKPYT MeHblIero. Onpeaenure
IIOJIyYEHHbIE TEOMETPHUECKHUE TEIa U CPAaBHUTE IUIOIIAAN X OOKOBBIX MTOBEPXHOCTEH

ﬂOl’lO]lHumeflea}Z yacmos

[Tpu BeImoNTHEHMM 3a1aHui 19-22 3anummuTe X0 pelieHrs U OJTYUYeHHBINA OTBET
19.HaiiauTe npoMexyTku yObIBaHus GyHKIUH y =2X° — 15x% + 36X + 1.

20.(3 6amra) OcHOBaHHUEM MPSMOU MTPU3MBI SBIIIETCS pOMO cO cCTOpoHOU 16 cMm 1 yrimom 60 °.
Memblee U3 qUaroHasgel ceueHus MPU3MbI SBIsIeTCs KBaapaToM. Haliinre 00beM npu3MBlL.

3%-2Y =972

21. (3 6amna) Pemure cucremy ypaBHeHHﬁ{l 0g 5(x—y) = 2
3 - .

22.( 3 6amra) Halimure pemienne ypaBHeHUs : 1- cos2x = 2sinX.

3 BApHAHT 3K3aMEeHALMOHHOI padoThI



AJIA IIPOBEACHUS MMCbMEHHOI'O 9K3aMEHA 110 MATEMATHKE

Ooazamenvuan uvacmep
IIpu BhINOTHeHNM 3a1aHUH 1-8 3anuIIMTe X0 pelIeHUA W MOJYYeHHbIH

1.(1 6am) [Tauka cnuBoYHOTO Macia cTouT 25 pyosei. [lencnoHepam MarasuH Jie/1aeT CKUAKY
5%.CkoJbKO mavyek Maciia CMOKeT KyIHTh IIeHCHOHep 3a 100 pyoneit?

2.(1 6amn) Onpenenure, CKOJIbKO 0aHOK KPacKH 10 2 KI' HEOOX0AUMO KYITUTh JIJIS [IOKPACKH I10J1a B
CIIOPTHBHOM 3aie miomazpio 20x7 X2, ecr Ha 1M? pacxomyercst 300 TpaMM KPacKy .

3.(1 6anm) Onpenenure, KakKue U3 MEPEUNCICHHBIX TOYEK MPUHAIICKAT rpaduKy QyHKIUN y (X)=2X+2.
A(0;2); B(0;1); C(-2;-2), 11(0;2)

4.(1 6ann) Beruucnure 3HaYCHUE BBIPAKEHHS 32 + /81 + 27;

) . Vs
5. (1 6amr) Halimure 3HaueHue sin a , €CJIM U3BECTHO, 4TO cos a= 0,6 m 0 <a <3

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

7 .(1 6ann) Beruncnure 3nauenue Boipaxenus log, 8 +1g 1 + log, 64 + 1g 100

8. (1 6amn) Pemrure ypaBuenue log, (x + 3) = 2.

9.(1 6amn) Onpenenure, KaKOW U3 HIKE MPUBEACHHBIX IPa()UKOB COOTBETCTBYET HEUETHOM

HKIIWUA. TMCTLTC €I'0O 3HAKOM «™» U KPATKO ITIOSICHUTC, IIOUYCMY.
y O + , y
v | 1
)

1 / 3
\ /1N /

/ NV

]

Ucnone3ys rpaduk pynkuun y = f(X) (cM. puc. HUXKE), ONIPEACTUTE U 3aUILIUTE
OTBET:

10.(1 Gamr) HauMeHbIlIee U HauOOoJIbIIIee 3HAYCHHS (PyHKITHA;

11.(1 Gamr) mMpOMEXKYyTKH BO3pAaCTaHHs M YObIBaHUS (DYHKITHI;

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

[Tpu BeIOTHEHWU 3aAaHui 13-18 3anummTe X0 peeHNs U MOJIy4YEHHbIA OTBET



13. (1 6amt) OT 35mekTprUecKoro cToada BeIcOTOM 10 METPOB K 3/1aHHUI0, BBICOTA KOTOPOTO 6
MeTpa HaTSHYT Kabenb. OnpenenuTe JUIMHY Ka0els, €CIM pacCTOSHUE MEXKAY 3AaHUEM U
crobom 3 MeTpa.

14.(1 6ann) Teno ausxeTcs 1o 3akoHy S(t)= 5x — 3x + 3. Onpenenure, B KAKOH MOMEHT
BpEMEHHU CKOPOCTh OyaeT paBHa 17.

15.(1 6amn) Haiinure obnacts onpenenenus Gyukuuu y= Lg (3x? — 6).)
16. (1 6amm) Pemure ypaBHEHHE %\/x —-8=3.

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

18.(1 6am) IIpssMOYTONbHBIN TPEYTOJIBHUK C KATeTaMH C KateTaMu 4 cM M 5 cM B TIEpBBIi pa3
BpAIIAETCs BOKPYT OOJIBLIOrO KaTeTa, a BO BTOPOI — BOKPYT MeHblIero. Onpeaenure
IOJIyYEHHbIE TEOMETPHUECKHUE TEIa U CPAaBHUTE IUIOIAAN UX OOKOBBIX MOBEPXHOCTEH.

ﬂOﬂOﬂHumeﬂbHaﬂ yacmo

[Ipu BeImOTHEHNM 3aaHni 19-22 3anmimure X0/ pelieHus U
IOJIYYEHHBIN OTBET

19.HaiiauTe npoMexyTkn yobiBanus GyHKIuK y = 3x° — 5x3

20.(3 6amra) OcHOBaHHUEM MPSMOU MTPU3MBI SABIIIETCS poMO co cTopoHoi 11 cm u yriom 60 °.
Memblee U3 qUaroHasgel ceueHus! MPU3MbI ABIseTCs KBaaparoM. Haliiure 00beM npu3MBlL.

logs(x—y) =0

21. (3 6amna) Pemute cucremy ypaBHeHHﬁ{ 2 +y? = 25

22.( 3 6amwia) HaiiauTe penenue ypaBHeHus : Sin®x — 3sinxcosx + 2cos?x = 0.

4 BapuaHT 3K3aMeHALMOHHOI padoThI

AJIA MPOBE€ACHUSA ITHCbMEHHOI'0 JK3aMEHa 110 MAaTEMAaTHKE

Oobazamenvuan yacmo
IIpu BbInoJTHeHUH 3aaaHuil 1-8 3anuinTe X04 penieHus: ¥ NMOJIyYeHHbIH
oTBeT

1. Terpans crout 20 pyOeit. Kakoe HanboIpIIee 9MUCIIO TAKUX TETPaICH MOXHO OyaeT KynmuTh Ha 650
pyOueii mocne moHmwKeHus nensl Ha 20%?

2.0mnpenenuTe, CKOJILKO OaHOK KPacKH 10 3 KT HEOOXOMMO KyIHTh JJIs TOKPACKH T0J1a B KaOWHETe
MaTeMaTHKH IUIoIaabo 5X7M?, ecnu Ha 1M? pacxomyercs 300 rpaMM KpackH.

3.(1 6amn) Onpenenure, KaKue U3 MEPSUHUCICHHBIX TOYESK MPUHAIICKAT TpaduKy QYyHKINH Y (X)=3x-2.



A(0;-2); B(0;1); C(3;4), A(1;1).
4.(1 6ayn) Beruncinte 3HaYeHUE BHIPAKCHUS 22 4 m + 4%

o . 4 T
5. (1 6amn) Haiinure 3HaueHUe cos a , €CIM U3BECTHO, UTO Sin a = M <A<

6.(1 6amn) Pemnre ypaBHenue 5%*1 = 25%,

7 .(1 6amn) Beruncnute 3Hauenue Beipaxkenuslg 1 + logs; 27 + logg 36 + 1g 1000.

8. (1 6amn) Pemrure ypaBuenue log, (3 — x) = 2

9.(1 6amn) Onpenenute, KAKOW U3 HIKE MMPUBEICHHBIX TPa)UKOB COOTBETCTBYET HEYCTHOM

¢ynkun. OTMEThTE €ro 3HAKOM «+» U KPaTKO MOSICHUTE, IIOYEMY.
LV [ vt
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Ucnone3ys rpaduk pynkuuu y = f(X) (cM. puc. HUXKE), ONPEACTUTE U 3aIUILIUTE
OTBCT:

10.(1 Gan) HauMeHblIee U HauOoJbIlee 3HAUCHHST (DYHKITHIA;

11.(1 Gamr) mMpOMEXKyTKH BO3pAaCTaHHs M YObIBaHUS (DYHKITHI;

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

[Ipu BeImOTHEHUM 3aaHKi 13-18 3anuImuTe X0 peleHus U
IOJIYYEHHBIN OTBET

13. (1 6amr) Ot smekTpruecKoro cTojada BeIcoToi 11 METPOB K 31aHUIO, BEICOTa KOTOPOTO 7
METpOB HATSAHYT Kabenb. Onpenenure AMTUHY KaOems, eClii PacCTOSHUE MEXTY 3/1aHUEM U
crosioom 3 Metpa.

14.(1 6amn) Teno aBuxeTcs Ho 3akoHy S(t)= 4x? — x + 5. Onpenenure, B KaKoil MOMEHT
BpEMEHHU CKOPOCTh OyzeT paBHa 19.

15.(1 6amn) Haiiaute obnacts onpenenenus Gpynkuun y= Lg (5x% — 10).).

16. (1 6amn) Pemute ypaBHEeHHE %\/X —-2=2



17.(1 6amn) Pemre ypaBHeHue cos?x + sinx = —sin®x.
18.(1 6amr) [TpsMOyTobHBINA TPEYTOIHHUK C KATETAMH C KaTeTamH 1 ¢cM U 5 CM B TIEPBBIN pa3
BpalaeTcsi BOKPYT OOJBIIOrO KaTeTa, a BO BTOPOil — BOKPYT MeHblIero. Onpeaenure
MOJTyYeHHbIE TEOMETPHUECKUE TEIa U CPABHUTE IUIOIIAAN UX OOKOBBIX MIOBEPXHOCTEH.
,ZZOI’ZOJZHumeJZbHa}Z qyacniv

[Ipu BeImosnHEHNH 3agaHuil 19-22 3anummTe X0 pelIeHUs U MOITYYEHHbIN OTBET
19.Haiizute npoMexxyTku yObiBanus GyHKIUK y = X° + 3x% — 9X.
20.(3 6amra) OcHOBaHHEM TPSIMON TIPHU3MBI SBISETCS pOMO CO CTOpOHOM 15 cM u yriiom 60 °.
MeHnbIiiee U3 1uaroHajieid cedeHus MPU3MBI SBIIIEeTCA KBaaparoM. Halimure o0beM MpU3MBI.
log, x +log,y =4

lgx—I1gy =2.
22.( 3 6anna) Haiinure pemenne ypaBHeHus : cOS2x = cosx + 2.

21. (3 6amna) Pemnre cucreMy ypaBHEHHIA {

Kpumepuu oyenxku umozoeoi pabomeoi:

Onenka Yucjo 60a110B,
He00X0AMMoe JIJIsl MOJTYYeHUS OLIEHKH

«3» (yAOBJIETBOPUTENIBHO) 9-14

«4» (xopo1io) 15-20

(HE MeHee OJTHOTO 3a/IaHus U3
JTOTIOJTHUTEIIbHOU

4acTH)

«5» (OTIINYHO) 21-30

(He MeHee JIByX 3aJjaHuil U3
JIOTTOJTHUTEIbHOU

4acTH)
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