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1. TlosicHuTenbHas 3aMUCKa

@®onn oueHounsix cpeacts (POC) mnpenHasHaueHBI [IJs1 KOHTPOJS U OLEHKH
00pa3oBaTeNbHBIX TOCTHKEHUH OOYHYaOLINXCS, OCBOMBLIMX MPOTrpaMMy y4eOHOH IUCIMITIIMHBI
Marematuka.

MatemaTuka SIBI€TCS OCOOBIM CIIOCOOOM OCBOGHHS MHPA, 3aKIIOYAIOIIAMCS B
BbIPAOOTKE IIEJIOCTHOTO MHPOBO33PEHMS, B MHCCJIEAOBAHWU M IIO3HABATENBHOIO COOBITUH U
SIBJIEHUH, TOMBITKOH IPOrHO3MpOBaHUA Oyayinero. MupOBO33pEeHYECKass W METONOJOTHYeCcKast
pOJH, KOTOpPbIE OHA MIPaeT B OOIIECTBE M HAyKe, ONPENENSIOT BaXKHOE MECTO CPEeOu AMCLUIUINH
€CTeCTBEHHO-HAy4HOro Lukia, uzydaemoix B CIIO.

HopMaTuBHBIMH OCHOBaHMAMHM NPOBEACHMS OLCHOYHOM MNPOLEAYPBl MO AUCLUIIINHE
«®usuka» sBisOTC DenmepanbHbIl rOCYyapCTBEHHBIH O0pa3OBaTENbHBIA CTAHAAPT CPEIHETo
npoheCCHOHATBHOTO 00pa3OBaHMUs

OOmast mpouenypa 1 CpPOKH MPOBEACHUS OLEHOYHBIX MEPONPHUITHH

OuennBaHue pe3yJbTaTOB OOYYEHHs CTYAEHTOB MO IHCLUIUIMHE OCYLIECTBISETCS 10
peryJiaMeHTy TEeKyLIero KOHTPOJI MJIA MPOMEXKYTOUYHON aTTECTaLUH.

Texymmii KOHTPOJIb MPOBOIUTCS C LIETBIO O0ECTIEUeHHsI CBOEBPEMEHHON 00paTHON CBSA3H,

U1 KOppeKUMH OOyuYeHHs], aKTHUBH3ALHMH CAMOCTOSTENBbHOH paldOoThl CTyEeHTOB. Pe3ynbrarsl
TEKYIIEero KOHTPOJIS MOABOISATCS M0 IIKaje OaIbHO-PEHTHHIOBON CHCTEMBL.

Texymmii KOHTPOJIb OCYIIECTBISIETCS [BA pa3a B CEMECTP IO KaJCHAAPHOMY Tpaduky
yuebHoro nporecca. [IpoMexkyrodynas arrecrauusi NpoxonuT GopMe MUCbMEHHON KOHTPOJBHOMN
paboThI.

®OC BKIIOYAIOT KOHTPOJIbHBIE MaTepuaibl AN NPOBEAEHHs] TEKYILero KOHTPOJsS U
UTOTOBOM aTTecTanyu B JopMe HK3aMEeHa.



2. Pe3ynbTaTsl OCBOCHUS Y4€OHOW OUCLUTIIUHBI

B pesynbrare ocBoeHuss yueOHOW OUCLMIUIMHBI OOydYaroliuics AoJkeH o0Jajarhb
OOIIMMHU KOMITETEHIHSIMH, BKJIFOYAIOIIUMU B C€0s1 CLIOCOOHOCTD!
1. IToHnMAaTh CYyIIHOCTD M COLMATBHYIO 3HAUUMOCTh CBOEH Oyaymei npodeccuy,

MPOSIBJIATE K HEH yCTOMYMBBIM HHTEPEC.

2. Opranu30BbIBaTbh COOCTBEHHYIO NIEATEIHHOCTD, OMPENEIISITh METOABI U CIIOCOOBI
BBITIOJTHEHUST TTPO(ECCHOHANIBHBIX 3aa4, OLIEHUBATh UX 3((HEKTUBHOCTD U

Ka4yeCTBO.

3. Pemate npoOyieMsl, OLIEHUBATh PUCKU M NPUHUMATH PEIICHUS B HECTAHIAPTHBIX

CUTyalUsIX.

4. OcylecTBIISITh OUCK, aHAJU3 U OLIEHKY HH(pOpMauu, HeoOOXOAUMOM ISt
MOCTAHOBKH U PeLIeHHs MPOPECCHOHANBHBIX 3a1a4, TPO(PeCCHOHATBHOTO U

JIMYHOCTHOTI'O Pa3sBUTHUA.

5. Ucnonb3oBaTh HHQOPMALTHOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH ISt
COBEpULIEHCTBOBAHUS NPO(ECCUOHANBHON ESITeNbHOCTH.

6. PabotaTh B KOJUIEKTHBE 1 KOMaH e, 00ECIeunBaTh €€ CIuloueHne, 3PPEKTUBHO
o0marbcsi ¢ KOJUIEraMH, PyKOBOJCTBOM, KJIMEHTAMU.

7. CTaBuTh LIeIH, MOTUBHPOBATD AEATEIBHOCTD MOAYUHEHHBIX, OPTaHU30BBIBATH U
KOHTPOJIMPOBATh HX pabOTy C MPUHATHEM Ha Ce0sl OTBETCTBEHHOCTH 32 Pe3yJIbTaT

BBINIOJIHEHHUS 3aTaHUU.

8. CaMOCTOSATENIbHO OMPEeNeNATh 3a4a4l NTPOPECCHOHAIBPHOTO U JIMYHOCTHOTO
pPa3BUTHS, 3aHUMATHCS CAMOOOPA30BAHUEM, OCO3HAHHO IJIAHUPOBATH

ITOBBIIICHUE KBa.]'II/I(I)I/IKaL[I/II/I.

9. bbITb TOTOBBIM K CMEHE TEXHOJIOIUU

B NIPO(ECCHOHANBHONW  AEATENbHOCTH.

10. UcrionasiTh BOHHCKYHO O6ﬂ3aHHOCTb, B TOM YHUCJIE C TIPUMCHCHUEM TIOJTYUYCHHBIX

Pe3ynbraToM OCBOSHMS AMCUUIUIMHBI SIBJIIETCS MOJTyueHHe (OCBOSHNE) 3HAHUN 1 YMEHHH

PesynbraTer 00y4ueHus
(OCBOEHHBIE YMEHUSI, yCBOCHHBIE 3HAHHS)

ITokazarenu oLleHKU pe3ysbTaTa

VYmMmeHus:

pelmate JIMHENHBbIE U KBaPATHBIC YPABHEHUS U
YPaBHEHHs], CBOIAIIUECS K HUM,

MOJIy4€HUE KOPHEH JIMHEHHBIX U KBaJAPaTHBIX
YPaBHEHUNH W YPaBHEHMI, CBOASIIUXCA K
HUM, OOOCHOBaHHE BBIOOpA (OPMYNT IS
pelleHust  KBaJApaTHbIX  YpPAaBHEHUH W
HEMOJIHBIX KBAJIPATHBIX YPABHEHUI,

BBITTOJIHATD I[eflCTBPIﬂ C HeﬁCTBHTeHbeIMH YUCJIAaMHU,
MOJIb30OBATBHCA KAJBKYJIATOPOM AJIA BbILII/IC.]'IeHI/II\/'IJ
HaxXodUuTb HpI/I6J'II/I}KéHHbIe BBIYMHCJICHUA,

BBIIOJIHEHUE IEUCTBUU C NEUCTBUTEIbHBIMU

YHUCJIAMH, JI€MOHCTpaLUs YMEHHI
HUCIOJIb30BAHUS KaJIBKYJISITOpA ISt
BBIUHCJICHUN u HaXOXKIEeHUS

puOIMKEHHBIX BHIYHCIICHU,

peumaTtb JIMHEWHBIE U KBaJApaTHBIC HCPABCHCTBA,
CUCTEMbI HCPABCHCTBA,

U3JIOKEHHE OCHOBHBIX 3TarlOB  PELICHUs
JIUHEWHBIX U KBAJPATHBIX HEPABEHCTB M HX
CHUCTEM,

MNPpOU3BOAUTDH HeﬁCTBHﬂ C BCKTOpaMUu,

bopMynupoBaHUe TPaBUI  CIOXKEHUS U
BBIYUTAHUS BEKTOPOB, TNEMOHCTPALHSA
YMEHHUH  BBIIOJHEHUs OEHUCTBUI  HaX




BEKTOPAMH;
UCIIOJIB30BATh CBOMCTBA 3JIEMEHTAPHBIX (PYHKLUUHN MPH | U3JIOKEHNE CBOICTB byHKIMH 51
peleHNH 3a1a4 U YIPaKHEHUH, TeMOHCTPALIHS MOHUMAaHHUS ux
UCTIONB30BAHUSI TNPH pPEUIeHHH  3a1ad U
yIpaXHEeHUH;
BBITIOJTHATh TOKAECTBEHHBIE MPeoOpa3oBaHUsl CO NPUMEHEHHE TOXKIECTBEHHBIX
CTENEHHBIMH, JIOTAPU(PMUIECKIMU | npeoOpa3oBaHuit Hax CTETIEHHBIMH,
TPUTOHOMETPHUECKUMH BbIPAKEHUSIMH, JorapupMUIECKUMHU u
TPUTOHOMETPHUYECKUMHU BBIPKEHHSIMH,
o0ocHOBaHMe  BbBIOOpa  (popMysnbl WM
cBoiicTBa QPyHKIMH st peoOpa3oBaHus,
CTPOHTH rpaduku NOKa3aTeJbHBIX, | CO3IaHNE rpaduKoB MOKa3aTebHbIX,
JorapupMuIecKux u TPUTOHOMETPUUYECKUX | JIOTapU(PMUIECKHX H TPUTOHOMETPHUUECKHX
(YHKUIMH, BBITIOJHATh MX NPEOOpPa3OBAHMS, byHKUIHIA, J€MOHCTpaLUs yMeHUI
BBITTOJIHEHUSI  TTpeoOpa3oBaHmMii  rpadpuKoB

Takux PyHKIUH,

BBIUUCJISITH MPOU3BOMIHBIE U MEPBOOOpPA3HBIE,

MOJIYUYCHHUE TPOU3BOAHBIX U HepBOO6pa3HbIX

OnpenenéHHble MHTErpabl, IPUMEHSTh HEKOTOPBIX byHKIMiA, MIOCTPOEHUE

ONpeaeaeHHbI UHTErpan AJs1 HaXOXACHUs KPHUBOJUHENHON Tpameuuu, HaxOXIeHHe €€

MJIOLAAN KPUBOJMHEMHONW TpamneLuu, IJIOIAAW C  I[OMOLIBIO  ONPEAEIEHHOIO
UHTErpana,

MPUMEHATb CBOWCTBA MPSIMBIX U IUIOCKOCTEH B 00OCHOBaHHE CBOWCTB  MpPSIMBIX U

NPOCTPAHCTBE NPU pELIEHUHU 3a]ad,

IUIOCKOCTENl B NMPOCTPAHCTBE IPU pELISHUU
3a1a4;

I/1306pa>KaTb FrCOMECTPUYCCKUE TEJIa Ha TJIOCKOCTHU U
B MMPOCTPAHCTBE, CTPOUTE UX CCUCHHSA IINIOCKOCTBIO,

OEMOHCTpALUs YMEHHN MOCTPOEHUs
FeOMETPUYECKUX TeJl M HUX CEYeHHH  Ha
MIJIOCKOCTH U B IPOCTPAHCTBE,

pemate 3a4a4dl Ha BBIYMCICHHE IIOLIAAEH
MOBEPXHOCTEH U OOBEMOB T'€OMETPHUYECKUX TEI,

onpenenenue (HOPMyJIbl IS BBIYUCICHHUS
wiomaned u 00ObEMOB T€OMETPHUYECKUX TEJ,
MPUMEHEHUE WX NIl PEIICHUs 3a7aY,

yMETb TMPUMEHSATh OCHOBHBIEC TOJIOKEHUS TEOPUH
BEPOSATHOCTEN M MATEMaTHUYE€CKOW CTAaTUCTHUKHU B
npoeCCUOHATTLHON JeSITEIbHOCTH.

BBIICICHHE OCHOBHBIX 3JIEMEHTOB TEOpPUU
BEPOSITHOCTEN 51 MaTE€MaTU4YECKON
CTaTUCTUKH, PELUICHUE NPAKTUYECKHUX 3a7a4.

3HaHUs:
o nepevnciIeHre OCHOBHBIX HKLUH
OCHOBHBIE (DYHKIIUH, UX TPAPUKH 1 CBOWMCTBA, p . (bynxuuit,
dopMynHpoBaHHE WX CBOICTB, ONHCAHHE
nporecca NOCTPOCHUs TPaQHKOB;
OCHOBBI AU (PepeHHnanbHOr0 H  HHTErpajbHOro | popMmynupoBaHue npaBunl U hopmMyn
HUCYHUCJICHHUI, nupdepeHINATbHOTO U HHTErpPaibHOTO
VICYMCJICHMUIT,
U3JIOKEHNE aJTOPUTMOB SIIeHHSI
ANTOPUTMBI perneHust TPUTOHOMETPHUECKUX, P P
. TPUTOHOMETPHUYECKUX, [OKAa3aTeIbHBIX U
MOKA3aTeIbHBIX, JIOTAPUPMHUUYECKUX YpaBHEHUH U o .
JOrapuPpMHUECKUX aBHEHUI u
HEPaBEHCTB; P M
HEPaBEHCTB;
o . omnpeneneHue OCHOBHBIX CBOJICTB
OCHOBHBIE CBOICTBa 3JIEMEHTAPHBIX (YHKIIH; pel .
SJIEMEHTAPHBIX (PYHKIHII,
OCHOBHBIE ITOHSITHSI BEKTOPHOU aJreOpsl, bopMmynarpoBaHue OTIpeNieIeHU I U




BBIJIEJIEHUE OCHOBHBIX MOHSATHII BEKTOPHOMU
anreOpsr,

OCHOBBI JIMHEHHOM anreOpsr,

00ocHOBaHUe OCHOBHBIX IOHSITUH
JTMHEHHOMN anreOpsr,

OCHOBHBIC IMMOHATHUA U ONPCACTICHUA CTEPCOMETPUH,

Y3HaBaHUE Fr€OMETPHUUYCCKUX TEJI,
dbopMynHpOBaHHE OCHOBHBIX TMOHSITHH W
ONpeaeeHUN CTEPEOMETPHUH,

CBOICTBA T€OMETPUYECKUX TEJ U MOBEPXHOCTEM,

NepEeYUCIeHNEe CBOMCTB reOMETPUUECKUX Tell
U UX MIOBEPXHOCTEN,

dopmybl miomaneii MoBepxHOCTEH W OOBEMOB,

BbIJICJICHHE dbopmyn rIoanen
MOBEPXHOCTEH U OOBEMOB,;

OCHOBHBIC IIOHATHA KOM6I/IHaTOpI/IKI/I; CTaTUCTHKH,
TEOPUU BEPOATHOCTEH.

HU3JIOKEHHE OCHOBHBIX IOHATUU
KOM6I/IHaTOpI/IKI/IJ CTaTUCTHUKHU nu TeOpI/II/I
BEPOSITHOCTEM.




3.0ueHka OCBOeHHsI Y4eOHOH TUCIIUTIIIHBI
3.1.DopMBI KOHTPOJIS U OLICHUBAHUS DJIEMEHTOB Y4eOHON THCUUTIINHBI

. @DopMBI KOHTPOJIS U OLIEHHBAHMS
DneMeHT yueOHOH
. Temarnueckuii Hroroserii
AUCTIHATUTNHEL Texyiuuii KOHTPOJIB
KOHTPOITb KOHTPOJTb
Paznen 1. Ompoc, KontpomnpHas
. TECTUPOBAHUE abor
JleCTBUTENIbHBIE YHUCIA. p ’ pabota
CaMOCTOSITENIbHAS
pabota
Paznen 2. Ompoc, KontponpHas
TECTHPOBAHNE abor
@yHKUUU U P ’ pabora
CaMOCTOSITENIbHAS
MOCIIEIOBATEIBbHOCTH.
pabota
Paznen 3. Ompoc, KontponpHas
TECTHPOBaHNE abora
IlokazaTenbHas, P ’ p
CaMOCTOSITENIbHAS
norapudmudeckas u 5
abora
CTeTeHHasT (PYHKLHH. p
Paznen 4. Ompoc, KontpomnpHas
TECTHPOBAHNE abora
Tpuronomerpudeckue p ’ P
CaMOCTOSITENIbHAS
byHKIHH.
pabora
Paznen 5. Ompoc, KontponpHas
TECTHPOBaHNE abora
IIpssMBle M MIIOCKOCTH B P ’ p
CaMOCTOSITENIbHAS
NIPOCTPAHCTBE.
pabota
Paznen 6. Ompoc, KontponpHas
TECTHPOBaHNE abora
BexTopel 1 KOOpAWHATEL P ’ p
CaMOCTOSITENIbHAS
pabota
Paznen 7. Ompoc, KontponpHas
" TECTHPOBAHUE, pabora
IlponssonHas u eé
NP HJIOKEHHUS. CaMOCTOSITENIbHAS
pabota
Paznen 8. Ompoc, KontponpHas
TECTHPOBaHNE abora
Hurerpan u ero p ’ p
CaMOCTOSITENIbHAS
MPUMEHEHHSI.
pabota
Paznen 9. Ompoc, KonTtponbnas
TECTHPOBaHNE abora
I'eomeTrpuueckue Tena u P ’ p
. CaMOCTOSITENIbHAS
IJIOINAAN UX ITOBEPXHOCTEH.
pabota
Pasznen 10. Ompoc, KonTtponbnas
" TECTUPOBAHUE abora
OOBEMBI TEOMETPHUYECKUX TEL. p ’ p
CaMOCTOSITEJIbHAS




pabota
Pazpmen 11. Ompoc, KonTtponbHas

TECTUPOBAHUE abora
Kombunaropuka, craTHCTHKA p ’ p

. CaMOCTOSITENIbHAS

U TEOPUST BEPOSITHOCTEM.

pabora
Hror DK3aMeH

Tunel 3amaHui AJ1s1 TEKYILErO KOHTPOJIS U KPUTEPUU OLIEHKU

HpeI[MeTOM OLCHKH OCBOCHUA AUCLHUILJIMHBI ABJIAIOTCA YMCHUA, 3HAHUA, O6H_II/Ie KOMIICTCHIIUN,
CIIOCOOHOCTD MNPUMEHATE UX B HpaKTH‘{eCKOfI ACATCJIIBHOCTH U HOBCGHHGBHOP'I JKHU3HH.

No Tun (Bun) IIpoBepsieMble 3HaHUS U Kpurepuu ouenku
3a0aHus YMEHUS
Tectel 3HaHUe OCHOB «5» - 100 — 90% npaBUIBHBIX OTBETOB
MaTeMaTUKU «4» - 89 - 80% npaBUIIBHBIX OTBETOB
1 «3» - 79 — 70% npaBUIbHBIX OTBETOB
«2» - 69% u MeHee NpaBUIIbHBIX
OTBETOB
Y CTHBIE OTBETHI 3HaHUe OCHOB YcTHBIE OTBETBI HAa BOMNPOCHI JOJIKHBI
2 MaTE€MaTHKU COOTBETCTBOBATb KPUTEPHUSIM OLIEHUBAHUS
YCTHBIX OTBETOB.
KonTponpnas 3HaHue ocHOB MaTeMaTuku | «5» - 100 — 90% npaBUIBHBIX OTBETOB
(camocTosiTeNTPHA | B COOTBETCTBHH C «4» - 89 - 80% npaBUIIbHBIX OTBETOB
3 | ) pabora MPOHAECHHON TeMON U «3» - 79 — 70% npaBUJIBHBIX OTBETOB
YMEHUS P UMEHEHHUS] «2» - 69% 1 MeHee NPaBUIIbHBIX
3HAHUN HA MPAKTHKE OTBETOB
CocraBnenue Ymenne opuentupoathes B | CooTBeTcTBHE comepkaHus paboThl,
KOHCIIEKTOB, UH(POPMALMOHHOM 3asBIIEHHOH TeMe, paBuiiaM O0pOpMIICHUS
pedepatos, NPOCTPAHCTBE, COCTABIATL | paboThL
4 | TBOpUECKUX KOHCIIEKT.
pabor. 3HaHUe NpaBuI
opopmnenns pedeparos,
TBOPYECKHX paboT.
IIpakTuueckue YMeHne NpUMEHsTb «5» - 100 — 90% npaBUJIbHBIX OTBETOB
paboThI MOJIyYEHHBIE 3HAHUS HA «4» - 89 - 80% npaBUIBHBIX OTBETOB

MIPAKTHKE.

«3» - 79 —70% npaBuJbHBIX OTBETOB
«2» - 69% 1 MeHee NPaBUIBHBIX
OTBETOB




3.2. Tunosble 3aJaHNA 111 OLEHKU YCBOCHMS YUeOHOM MUCLUTUINHBL

BxonHast xoHTponbHas padoTa MPOBOAMTCS C LEIBIO MPOBEPKH OCBOSHHS OOYYarOIUMHUCS
comepxanusl obpa3zoBanus 1o Marematuke. @opma padoTsl obOecriednBaeT MONMHOTY NMPOBEPKH 34
CUeT BKJIOYEHMs 3alaHUll, COCTABJICHHbIX HA MaTepHajieé OCHOBHBIX pAa3JelioB IpeaMeTa
«MaremaTtuka» B INKOJE. YpPaBHEHMs, HEPABEHCTBA, CTENECHH, NEHCTBUS C IEHCTBUTENbHBIMU
YHCIIaMH, TIPOLIEHTHI, TpapuKu 3JIeMEHTapHbBIX (QyHkumi, Teopema Iludaropa. KonTtpombhas
paboTa BKIFOUAET 3a/laHUs IByX YpPOBHEH: 0a30BOr0 M MOBBIIIEHHOTO, KOTOPHIE MPEICTABICHBI B
BHUJIE TECTOB, YTO MO3BOJISIET KOHTPOJIPOBATH PE3YJIbTAT.

IIpn BemMoOnHEHWM  3amaHuil OazoBoro ypoBHs (4actb A u B) oOyuarommecss OOJDKHBI
NPONEMOHCTPHPOBATh  OINPENENIEHHY0  CHCTEMHOCTb  3HAHUHM, YMEHHE  IIOJIb30BATHCS
MaTeMaTU4eCKMMH TePMHHAMHU, Paclo3HaBaTh 3a/laHus. JTU 3aJaHusl COCTaBJIIOT He MeHee 70%
BCeil paboThL

3amanmne yactu C HampaBiIeHO HA MPOBEPKY BIAJEHHS MATEPHUAIOM Ha NOBBIIIEHHOM YPOBHE.
Taxoke B paboTe MPOBEPSIFOTCS BBIMUCIUTEIbHBIE HABBIKH.

JUis monyyeHus] MOJOXKHUTEIBHOrO pe3ysbraTa O0y4aroImeMycsi IOCTATOYHO BBITIOJHHUTD
3anmaHusi 0a30BOrO YPOBHSI.
Bpewms Ha BbIMONHEHHE paboTel 45 MHUHYT.
B pesynbpraTte BBIMOJHEHHS KOHTPOJBHOH pabOThl OOyYaroImuecs MOJDKHBI IMOKa3aTh:

PesynbraTer 00yueHus

ITokaszaTenu OLIEHKH pe3yJIbTaTa
(OCBOCGHHBIC YMEHUSI, YCBOCHHBIE 3HAHHS)

YMenust:

peliaTe NOJHbIE KBAaAPAaTHBIC YPABHEHUS, npuMeHsier  GOpMyJIbl JUCKPUMUHAHTA H
KOpPHEH KBAaApPaTHOrO YypPaBHEHUs IJIs1
pelIeHus] YPAaBHEHMUI,

peliaTs JIMHEHHbIE HEPaBEeHCTBA, packpbIBaeT CKOOKH, NPHUBOIAUT MOJOOHBIE
cllaracmele, UCIIONBb3YEeT CBOICTBA
HEPABEHCTB;

BBITOJIHATD BBIUHUCJIEHUA C JEHCTBUTEJIBbHBIMU | IPUMEHSET npaBuia BBITIOJIHEHHUS

YUCJIAMY, apupMeTHIeCKnX NEeHCTBUN HaJ

NEHCTBUTENPHBIMA ~ YHCIAMH B PaMKax
NPOTPAMMHBIX TpeOOBaHUH;

BBITTOJIHATD I[efICTBPISI CO CTCIECHsAMHM M HAaXOAUTH | BJIAACET CBOMCTBAMH CTeNeHel u HaxoauT

3HAYeHHs BBIPAKEHUS TPU 33aHHOM 3HAYCHUH | 3HAYCHHE BBIPAKEHUS,  COAEPIKaLIero

MIEPEMEHHOM, CTETICHB;

CTPOUTH rpaduky PyHKIWIA, CTPOUT rpaduky JTMHEHHBIX QyHKIHIHA;

pewmarb reoMeTPHYeCKUe 3aa4d C HCIOJBb30BAHUEM | PEINAeT 3a7aui C HCIOIb30BAHNEM

teopemsbl [Indaropa; Teopemsr [Tudaropa,;

HAXOIUTh MPOLIEHTHI OT YUCIIA, HAXOAUT TMPOLEHTHl OT 4YHCIAa W pemmaeT
3a/1a4M Ha MPOLIEHTHI,

yIPOILIaTh BBIPAKEHUs], COIEpIKaIue Ipoom. PUMEHSIET bopMyIbl COKpAIEHHOTO
YMHOKEHUS st yIPOLICHUS

anreOpanyecKix BbIPAKEHUI,

Suanus:

BOCIIPOU3BOAUT (POPMYIIbI TUCKPUMUHAHTA U

dbopMyBl IHCKPUMHHAHTA, KOpPHEH KBaApaTHOTO .
KOpHEH KBaJpaTHOIO YPaBHEHMUS,

yYpaBHEHUS,

dbopMynHpyeT mpaBmiia PaACKPBITUS CKOOOK,
onpeneneHue NMOMOOHBIX  CJIaraeMbiX,
MEPEYUCIISACT CBOWMCTBA HEPABEHCTB,

MPAaBIJIA PACKPBITHS CKOOOK; OmpeneieHne moqo0HbIX
CllaraeMbIX, CBOMCTBA HEPABEHCTB;
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MEePEUUCIISCT MOCIEA0BATENbHOCTD ACUCTBUM

apupMeTHIecKue NEHUCTBHUSA Ha MHOXKECTBE .
. . B BBIPAXEHUAX C  JEHCTBUTENbHBIMU
JNEHCTBUTENIBHBIX YHUCEIT, . o
yrcnamu;, (GOpMyJHPYeT NpaBHia NEHCTBUN
HA MHOXXECTBE JIEMCTBUTENbHBIX YUCE,
onpeacIeHue CTEIICHH c IEHCTBUTENBHBIM | (POPMYJIHPYET ONpEAeSeHHE U MepPEeUUCIseT

MOKa3aTesieM, CBOMCTBA CTEMEHY,

CBOMCTBA CTEMEHH,

CBOMCTBA TUHEHHON QyHKIIMH U €€ rpaduk;

omnpexaensieT rpauky TMHEWHBIX QYHKIUH |
OTHUCBHIBAET WX CBOMCTBA,

teopema [ludaropa;

obocHoBbeIBaeT Teopemy Iludaropa;

(bopMyJIBI COKPAIEHHOTO YMHOXKEHHUSI.

BbIJIEJISIET bopmydbl COKpaLIEHHOTO
YMHOXEHHS, WIUTIOCTPUPYET WX NPUMEHEHHE

HA MTPAKTHKE.

Kputepuu onieHKH KOHTPOJIBHOH pabOThI

Saganust Basnet Ilpumeuanne
Al —AS 5 Kaxaplii npaBuiibHbIN oTBeT 1 Oann
B6, B7 4 Kaxaplii nmpaBmibHbINA OTBET 2 Oayia
C8 3 Kasknpiii npaBuibHbIN oTBeT 3 Oajuia

MakcumanbHbIi 0ajut 3a padoty B 1esiom — 12 6aios.

3a mpaBUIIbHOE BBITIOJTHEHUE JIFOOOTO 3a0aHusI YPOBHsI 1 00ydaromuiics: moydaeT OuH Oasl.
B 3amaHusx ¢ BBIOOPpOM OTBETa, C KPaTKUM OTBETOM HJIM HAa yCTAHOBJIEHHE COOTBETCTBH,
OOy4aroIMiCs MOJSy4YaeT OAMH OaJ, COOTBETCTBYIOIINN JAHHOMY 3aJaHHIO, €CIH YKa3aH HOMeEp
BEPHOTO OTBeTa (B 3aJaHMAX C BBHIOOPOM OTBETA), WJIM BIHCAH BEPHBIM OTBET (B 3aJaHMAX C
KPaTKMM OTBETOM), WJIHM TPABWJIBHO COOTHECEHbI OOBEKThI JBYX MHOXECTB M 3alHcaHa
COOTBETCTBYIOLIAS MTOCIENOBATEIBHOCT PP (B 3aaHUSIX HA YCTAHOBJIEHUE COOTBETCTBUs). [1pn
BBIMOJIHEHUH TaKWX 3aJaHul, rAe HeoOXOIMMO NPUBECTH KPATKOE PEILICHHE, 32 HETOJHOE
pemeHne 3amaHus (BBIUMCIUTENbHAS OMIMOKA, OMHMCKa) MOXHO BbicTaBuTh 0,5 Oamna. Ecmu
O0y4aroIMiCs TPUBOIUT HEBEPHOE PELICHHE, HEBEPHBI OTBET WJIM HE TNPUBOAUT HUKAKOTO
otBeta OH nojy4aet 0 0asioB.

[Ipu BBIIONTHEHUHN JIFOOOTO 3aAaHUs YPOBHS 2 WM 3 HUCHOJIB3YIOTCS CIEAYIOIINE KPUTEPUU
OLICHKU 3aJaHUN!

babl Kpurepun OLEHKH BBINOJHEHHOTO 33JaHUs

3 Haiinen npaBUJIBHBIA XOA PELIEHUs, BCE €rO IIard BBINOJHEHbl BEPHO M MOJIY4YEeH
MIPABUJIbHBII OTBET.

5 [IpuBeneHo BepHOE pelIeHHe, HO AOIYILIEHAa BBIMUCIUTENbHAs OINOKA WIIM OIHUCKA,
IIPU 3TOM MOXKET OBITh MOJYYEH HEBEPHBIH OTBET

1 Pemenne HawaTo JIOTMYECKH BEPHO, HO JOMylIeHAa omubOka, JuOO pelleHne He
JOBEAEHO 0 KOHLA, IPU 5TOM OTBET HEBEPHBIN U OTCYTCTBYET.

0 HesepHoe penienue, HEBEPHBIN OTBET WU OTCYTCTBHE PELICHMUS.

[Tkana mepeBoga 6AIOB B OTMETKHU

OtmeTka Uncno 6amioB, HEOOXOAUMOE ISl TOJYYEHUST OTMETKHU
« 5» (OTINYHO) 11-12
« 4» (xopomo) 9-10
« 3» (YAOBIETBOPUTEIBLHO) 7-8
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| « 2 « (HeymoBneTBOpHTENHHO) | MeHee 7

1 Bapuant

Al. Pemuth ypaBHeHHe x (x - 5)=-4
a)dul,; 06)4,5, B4, 1)—4ul;, ol

A2. Pemmnre HepaBeHCTBO 6x—3 <-17—(-x-5)
a)x<4;0)x <-4; Bx>-4 nx >4, mx<-18

A3. Beruncnuth 1.1 :(1—0,2)—3§.
5 6 24

11 11 11
a) 3—; 6)39, B)-3—; 104, n2—.
) 12 ) ) 12 ) ) 12

A4 IlpenctaButh B BUJ€ CTENEHU M HaWTU 3HAYEHHE BbIPAKEHUS

a) 6; 6)%; B)4;, T1)-6; H)é.

AS. Iloctponts rpaduk pyHkumun y =2x + 1.

B6. B npsAMOyronsHOM TpeyrojbHHUKE THIOTEHy3a pasHa 10 cM, a ONMH U3 KaTeTOB
6 cm. Haiitu BTOpOW KaTer.
a)4dcm; 0)loem;  B)8cm; r)V136 cm; m) 10 cm.

B7. bank BeimtaunBaeT exxeronHo 8% ot cymmbl Bkiaga. Kakoi craner cymma depes
roj, €CiW TepPBOHAYANBHBIA BKJIan cocTaBisul 7600 pybneit?
a) 8208 py0.; 6) 608 py6.; B) 8200 py6.; 1) 7600 pyb.; m) 8000 pyO.

C8.YnpocTurs BblpaskeHue _a_ _azh :
a-b a+b

2 BapuaHT

Al. Pemute ypaBHenue x (x - 4)=-3
a)3ul, 6)4,5; B3, 1n-3ul, nl

A2. PemuTe HepaBeHCTBO S5 * (x +4) <2 (4x—5)
a)x<-10; 6)x < -4; B)x >-10; nx >10;, mx<-1_8

2 1 8
A3. Beruncnmutey (—:————=) —+1.
(7 3 ﬂ_g) 11
3 5
15 11 11
a) —. 6)1;, B -3—: 1)-1; 2—.
)14 ) ) 12 ) A 12
7 ‘0—3
A4 IlpencraButh B BUjie CTENEHU U HAWTHU 3HaUYEHUE BBIPA)KEHUS — mpu ¢c=4

1 1
a) 16; 6)——; B4, 1)-16; 1) —.
) ) e ) ) )16

npu a=o.



AS. Ioctponts rpaduk pyHkuuu y = - 2x + 1.

B6. B npsAMOyrosbHOM TpEeyrojbHUKE TMIIOTE€Hy3a pasHa 10 ¢M, a OnMH U3 KaTeToB
8 cm. Haiitu BTOpOW KaTeT.
a)4dcm, 0)6cm; B)8cMm r) V136 cm; 1) 10 om.

B7. bank BeimaunBaer exxeronHo 8% ot cymmbl Bkiaga. Kakoi craner cymma depes
roj, €CJM TepPBOHAYANbHBIA BKyan cocTtaBisul 8600 pybneit?

12

a) 8208 pyo.; 0) 688 py6.; B) 9288 pyb.; 1) 8600 pybd.; m) 8000 pyO.
C8.YnpocTturhb BbIpaskeHHE y__y
X+y x-y
Tabnuia npaBUIIBHBIX OTBETOB
3amaHus Al A2 A3 A4 AS B6 B7 C8
. b(Ba-b)
BapHaHT a hi B hi B a o
x(x-3
2 BapuaHT a r 0 hi§ 0 B %
X -y




3. 2. 3. 3amaHus sl TEeMATHUECKOTO KOHTPOJIS (KOHTPOJIbHBIE pabOThI)

Kputepun oneHkn KOHTPOJIbHOH paboThI

OcHoBHBIE TpeOOBaHMA K BBIIOJHEHUIO 3aJaHUH KOHTPOJBHOW pabOTHI:
— XOJ] pEeLIEeHNs] MATEMaTU4YE€CKH MPAMOTHBII U MOHSATHBIN;
— IIPENCTABJICHHBIN OTBET BEPHBIN;
- MeToz 1 (opMa ONMUCAHUS PELICHHUS 3aa49l MOTYT OBITh MPOU3BOJIbHBIMY,
— BBITIOJITHEHNE KQXKIIOTO U3 3a7aHU OLIEHNBAETCs B Oajiax.

3a mpaBUIIBPHOE BBINOJHEHUE JIFOOOrO 3amaHus ypoBHS 1 oOydaromuiics mosy4daer OguH
O6amn. B 3amaHmsix ¢ BBIOOPOM  OTBeTa, C KPAaTKUM OTBETOM WJIH Ha YCTaHOBJICHHE
COOTBETCTBUSI, OOyUAOIIMICSA TOJy4aeT ONUH Oayljl, COOTBETCTBYIOIIUI NAaHHOMY 3aJaHUIO,
€CIM yKa3aH HOMEP BEPHOro OTBeTa (B 3aJaHUSX C BHIOOPOM OTBETA), WJIM BIHCAH BEPHBIN
OTBeT (B 3aJaHUSIX C KPAaTKUM OTBETOM), HUIH TMPABUIBHO COOTHECEHBI OOBEKTHI IBYX MHOXKECTB
U 3amlrcaHa COOTBETCTBYIOINAS IMOCIENOBATEIbHOCTh HH(p (B 3aJaHUAX HA YCTAaHOBJICHHE
cootrBeTcTBUsI). 1IpU BBINOJHEHWM TAaKMX 3aJaHUH,  TAe HEOOXOAMMO TNPHUBECTH KPAaTKOE
pelleHre, 3a HENOJHOE pelleHne 3a0aHusl (BbIYUCIUTEIbHAS OMUOKA, OMUCKA) BBICTABIIAECTCS
0,5 Oamnma. Ecmm olOyvaromuiicss NMpUBOANT HEBEPHOE pELICHHWE, HEBEPHBIH OTBET WU HE
NPUBOIUT HUKAKOTO OTBETa, OH mojy4daer O 6aymios.

IIpn BBIMONMHEHMH JFOOOTrO 3aaHMs YPOBHS 2 MIM 3  HCIOJB3YIOTCS CIEAYIOLINE
KPUTEPUHU OLICHKU 3aJaHUN:

baybl Kpurtepun OLEHKH BBINOJHEHHOIO 331aHUs
3 Haiinen npaBUJIBHBIN XOf PELIEHUs, BCE €rO LIard BBIOJHEHbl BEPHO U MOJYYEH
MIPaBUJIbHBII OTBET.
5 [IpuBeneHoO BepHOE peleHHe, HO TOMyIleHa BEIMUCIUTENbHAS OUTHOKA MITH OIHCKA,

IPU 3TOM MOXKET ObITh MOJYYEH HEBEPHBIH OTBET

Pemenne HayaTto JOrMYecKHM BEPHO, HO JOMYyIIeHa OMMUOKA, JIMOO pelneHue He

1 o
AOBCACHO JO KOHLA, INPHU 5TOM OTBET HCBECPHBIU NUJIM OTCYTCTBYCT.

0 HesepHoe penienne, HeBEPHbBINM OTBET WU OTCYTCTBUE PEIIEHHUS.

JInst ka0l KOHTPOJNBHON paboThl pa3paboTaHa Inkana mepeBoaa OaioB B OTMETKH, TIe
YyKa3aHO, CKOJBbKO OajjioB JOCTaTOYHO HaOpaTh, YTOOBI TONYYUTH Ty WIH HHYIO
MOJIOKUTEIbHYIO OLIEHKY, KOTOpasi COCTABJICHA B COOTBETCTBUHU C TaOJHLIEH.

IIpouent KauecTBeHHast OLleHKa WHAWBHUAYAJIbHBIX OOpa30BaTENbHBIX
PE3YJIBTATUBHOCT | JOCTHIKEHHI

u  (TIpaBUIBHBIX .

OTBETOR) Oann (oTMeTKa) BepOabHBIN aHAIOT

90 +~ 100 5 OTJINYHO

80 +~ 89 4 XOpOLIO

70 ~79 3 YIOBJIETBOPUTEIBLHO

MeHee 70 2 HE YAOBJIETBOPUTEILHO

KontponpHas pabora Ne 1
Brruucnenue 3HaueHHUN BBIPAXKCHWM. YPABHEHUs] M HEPABEHCTBA.

Lenp: mpoBepka 3HAHWHA M MPAKTHYECKHX YMEHHH OOYYaIOLIMXCS.

1 Bapuant




0,725+ 0,6 +l + E

Al. Beraucnure: ] 40 2% -0,25.
0,128-6—-0,0345: —
4 25

A2. PeminuTh ypaBHEHUS:

) 2x? +5x—-1=0;  2)3x’=x; 3) 4x2_1—3x4+2:1.
Bl. Peminte HepaBeHCTBA!
2x -1
4-2x<1-(4x-1); 2) X >0
-X
. 2x+5y =15
B2. Pemnte cucreMy ypaBHEHHI: :
x—-2y=3

C. Pemnre ypaBHEHUS:
DS (x-1)*=3-4x+5x>; 2)vJx+2=x.

2 BapuaHT
0,425+ 0,9 +l + 11 1
Al. Beruncnure: 40 20 —.
3 2 4

0,5-1--0,023: —
5 25
A2. PemnTh ypaBHEHUS:

1) 4x> -5x-6=0; 2)-3x*=x; 3)

4x—l_3x+2 1

2

3 6
Bl. Pemiuts HepaBeHCTBA:
2x +1
1) 2(1-x)>5c— (3x +2); 2) 5x >0,
-X
. x+5y=15
B2. Peminte cucteMy ypaBHEHHI: .
3x-2y=-6

C. Pemure ypaBHeHUs:
)5 (x+2)"=3-4x+5x"; 2)Jx-11=x.

KpuTepun oneHKH KOHTPOJIBHOH pabOThI

Saganust Basner Ilpumeuanne
Al - A2 4 Kaxnpiii npasuibHbId oTBeT 1 Oamn
Bl- B2 6 Kaxaplil nmpaBmiibHBIN OTBET 2 Oaiia
C 6 Kaxnpiii nmpasuibHbId oTBeT 3 Oaia

MakcumanbHbIi 6am 3a paboty — 16 6aios

[MIkana nepesoaa 6aIOB B OTMETKH

OTmeTka Uncno 6amioB, HEOOXOAUMOE ISl IOJYYEHUS] OTMETKH
« 5» (OTINYHO) 16-15
« 4» (xoporo) 14 - 13
« 3» (YIOBJIETBOPUTENLHO) 12 - 10













xe[O;l]u[Z;S]; xe[—3;—l]u[2;3];
€) Yuauo = 0, Y naum = - 1; €) Yuauo = 2 Y naum = - 3;
x) yel-1:6]; x) yel-3:2];
A4 | B)1 B) 2)u3)
B xz0;x=#1; x#0;x#5;
y=x —-4x+3=(x-2)-1 y=x-2x+1=(x-1)
)xe R; 2) ye[—l;+oo]; 3) pyHKIUSA )xe R; 2) ye[—0;+oo]; 3) byHKUIMSA
obmero Buaa; 4) y > 0 npu oOmero Buna; 4) y > 0 mpu BCEX X KpOMe
¢ xe(-o;1)u(3;+%); y <0 npu 1,5 ¢ T mpu xell;+);
xe(l;3);5)(1)T npu xe[2;+oo); o) ¢ J npu xe(—oo;l];
\LHpI/I xe(—oo;2];

Kontponbhas pabora Ne3
IlokasaTenbHble ypaBHEHHMs W HEPaBEHCTBA.

ens: mpoBepka 3HAHWIA W TMPAKTUYECKUX YMEHHH OOydYarOLIuXCs.

1 BapuanT
Yacme A
Al. VkaxuTe NpoMexXyTOK, Coiep Kalliii KOpeHb YpaBHEHUs 2" =8
1) (01); 2) (1,2); 3) (2;3]; 4) (3:4).
2
A2. PelnTe HEPaBEHCTBO 9 > -1
1) xeR; 2) pelieHUil HET; 3) (— 1;0); 4) (— oo;—l)u (O;+oo).
1y 1
A3. Pemnure HepaBeHCTBO 5 = 128
D (o7]; 2) [7:0); 3) [ 740); 4) (-o;-7]

2
A4. Pewiute ypaBHeHHe 7 -14-7" =5
-1; 2) 7, 3) 1; 4)35.

2

Yacme B.
1 x-3
B1. Vkaxure nHaubojbliee meyoe pelieHrue HEepaBeHCTBA (Ej 2 16.

2
B2. Haiinure KOpHU ypaBHEHUs 37 -4-3"+3=0 . Ecnin nonyunnu n8a KOpHs, TO B

OTBECTC
BIIUIIWTE UX NNIPOU3BCACHUE, €CJIM OAUH, TO €T0 3allUIINUTEC B OTBCT.



Yacme C.

x=3
C. Haiinute Bce Lienble pelleHUs] HepaBeHCTBa 1 <7 <49

2 BapuaHT

Yacme A.

X
Al. VkaxuTe NpoMexXyTOK, Coep Kalluii KOPeHb YpaBHEHUs 3" =9

1) (01); 2) (1.2); 3) [2:3); 4) (3;4).

A2. Perute Hepasenctso 0,27 <-0,04
1) xeR; 2) pelieHuil HET; 3) (— l;O); 4) (— oo;—l)u (O;+oo).

A3. PemuTe HEpaBEHCTBO (;—j < 1

243
D (-5]; 2) (—oo;81]; 3) [5;+0); 4) [~ 5+0).

A4. Pemmre ypasuenme 2% — 2% =120
1)0; 2)3: 3) 12; 4)-3,
Yacmy B.

x=2
1
B1. Vkaxure Haubonbinee Liejoe pelIeHHe HEPaBeHCTBA [;J > 27 .

2x x
B2. Pemnte ypasHeHus 57 4+5" =2 Ecm MOJIYYMJIA 1BA KOPHS, TO B OTBETE BIIUIINUTE UX
MIPOU3BENEHUE, €CIIU OfWH, TO €r0 3aIULINTE B OTBET.

Yacme C.
1

— x=3
C1. Haiinute Bce Lenble pelleHHs HepaBEeHCTBA 7 <7 7<a9

Kputepuu orieHKH KOHTPOJIBHOH pabOThI

Sananus Basner [Ipumeuanue
Al - A4 4 Kaxnpiii npasuibHbId oTBeT 1 Oamn
Bl -B2 4 Kaxaplil nmpaBmIbHBIN OTBET 2 Oaia
C 3 Kaxnplii npaBuibHbIA oTBeT 3 Oasia

MakcumanbHbIi 6am 3a padoty — 11 6amios

[MIkana nepesoaa 6aIoB B OTMETKH




OTMmeTka

Uncno 6amioB, HEOOXOAUMOE 11l IOJTYYEHUST OTMETKH

« 5» (OTJIINYHO) 11-10
« 4» (xoporo) 9-8
« 3» (YIOBJIETBOPUTEIILHO) 7-6
« 2 « (HEyJOBJIETBOPHUTEIIHHO) MeHee 6

OtBeThI K KOHTPOJIbHON padoTe

1 Bapuant 2 Bapuant
Al [x=3;3)(2:3]; x=2;3)[2;3)
A2 | )xeR,; 2) peuIeHHid HeT;
A3 x> 7; 2) [TH4); x> 5 3) [540);
A4 | DHx= -1, 2)x = 3;
B1 [ < - 1, HanOomnblinee 1enoe x < - 1, HauOoblee Leaoe
pemieHue x =— 1. pemieHue x =— 1.
B2 |x;=0;x=1,0-1=0 x=0;
C 3 <x<5;,x=3;4. 2<x<5,x=2.3.4

Kontponbhas pabdora Ne 4

Jlorapudmuueckue

Ilens: mpoBepka 3HaHMM U MPAKTUYECKUX
1
Al. YopocTuTh BbIpa)k€eHHE U HAWTH X!
1)10; 2) -1; 3)-10; 4)0.
A2 Haiinute KOpeHb ypaBHEHUs
1) 11; 2)1; 3)-10;, 4) .
3

ypaBHEHUSI U HEPABEHCTBA.

yMEHUN OOyYaroLIHXCsl.
BapHaHT
lgx=1g8+21g5-1g10 -1g2

log»(3x +1) =3

A3. Ykaxure NpoMexXyTOK, KOTOPOMY MPUHAJIEXKUT KOPEHb YPABHEHUS

logs (4—x)+logs2=1
D(-3;-1)2)(0,2),3)[2,3],4)[4

;8.

A4. Haiinure cymmy kopHeii ypapaenus log , x> = log ,(9x — 20)

D-13; 2)-5, 3)5, 4)0.
AS. Pemure HepaBeHcTBO logs(4—2x) > 1

1) (-0,0,5];2)(-0;2],3)[2; +00);4)[0,5; +00).

B1. Pemunre HepaBencTBO log (3x+2) > 1

ogr(x—-1)

1)(1;+0o),2) (-0, — i— 1:3)[-15; — i—]; 4) pemeHuii Her.

B2. Pemute HepaBeHcTBolog , (6 —3x) > -1
9

1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1;20).

C. Haiinute 4uCiO LENbIX OTPULIATENBHBIX PpEeLIeHUH

lg(x+5) <
15,

2-1g2

2) 4, 3) 10;
2

Al. YopocTuTh BBIpa)K€HHE U HANTU X!

HEPaBeHCTBA

4) HU OIHOTO.

BAPUAHT

lgx=1g12-1g3+ 21g7 -1gl4




1)14; 2) -1; 3)-10; 4)0.
A2 Hafinute kopeHb ypaBHeHus logs(2x-4)=2
1) 11, 2)145, 3) -10; 4) L.
3

A3. VkaxuTre NpOMEXyTOK, KOTOPOMY NMPUHAJIE)KUT KOPEHb YPABHEHHSI
logoa (5 —2x)—logya2=1
D) (-0,-2)2) [-213) [ 1;2];4) (2; +0).
A4. Haiinute cymMy KopHe# ypaBHenus g (4x -3 )=21gx
1)-2; 2) 4; 3) -4; 4) 2.
AS. Pemnte HepaBeHCTBO logs (5 —2x) > 1
1) (-0; -1,5); 2) (-10; 2,5); 3) (2,5, + ), 4) (-10; + o).

B1. Pemure HepaBeHCTBO log 1 (4x-2)<log 1 (3x +1)
3 3
2 2 .
1)(3; +); 2)(-00; — 3 1;3)[-1,5; — Y ]; 4) peenwmii Her.

B2. Pemure Hepasenctso log  (1-1,4x) <-1.
3

1) (0,5 +o0); 2)(—oo;—%); 3)(14:2), 4)(05,7).

C. Hafigure umcnmo menblx pemeHuid HepaBeHcTBa logs (x -2) < 1
1)5; 2)4; 3) 6eckoHeduHO MHOTO; 4) HH OJHOTO.
Kpurepun oneHKH KOHTPOJIBHOH pabOThI

Saganust Bbanbr IIpumeuanne
Al —AS 5 Kaxaeiii npaBmibHbIi oTBeT 1 Oan
Bl -B2 4 Kaxaplil nmpaBmIbHBIN OTBET 2 Oaia
C 3 Kaxnpiii npaBuibHbIA oTBeT 3 Oasia

MakcumanbHbIi 6am 3a padoty — 12 6aios

[ITkana mepeBoaa 6aIOB B OTMETKHU

OTmeTka Uncno 6ayutoB, HEOOXOAUMOE ISl IOJYYEHUST OTMETKH
« 5» (OTIINYHO) 12-11
« 4» (xoporo) 10 -9
« 3» (yIOBJIETBOPUTENLHO) 8-7
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 7

OtBeThI K KOHTPOJIbHON paboTe

1 Bapuant

2 Bapuant

Al [1)10

1) 14

A2 4)Z
3

2) 14,5

A3 | x =2;[2;31(3)

x =21, (2; + ©) (4)

Ad |x; =4, x,=5,4+5=9;,(4)

x; =1, x, =3, 1+3=4;(2)

AS |x e (-;0,5](1)

x € (-o;-15)(1)

Bl |xe (1, +o) (1)

x € (3; to)(1)










Samanus Bbamnmbr IIpumeuanne
Al - A6 6 Kasxaeiii npaBmibHbIA oTBET 1 Oan
B 2 Kax b1l nmpaBuibHBINA OTBET 2 Oaiia
C 3 Kaxnplii npaBunbpHbId oTBeT 3 Oasia

MakcumanbHbIi Oam 3a padoty — 11 Oasios

[Tkana mepeBoaa 6aIOB B OTMETKHU

OTmeTka Uncno 6autoB, HEOOXOAUMOE 11l TOJIYYEHUST OTMETKH
« 5» (OTJIINYHO) 11-10
« 4» (xoporo) 9-8
« 3» (yIOBJIETBOPUTEIILHO) 7-6
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 6

OtBeThI K KOHTPOJIbHON padoTe

1 Bapuant 2 Bapuant
Al Do 3) V3
2

A2 | puc4 puc 2
A3 | 1)4 3)6
A4 |3)0 2) 1
AS [xe R ye[-3;3] xe R,ye|0;2]
A6 |2)- 2) -

3 3

4 4

Hcnonp3yem GhopmMysiel ABOHHOTO yria Hcnonp3yem GopmyIisl IBOHHOTO yria

Kontponbhas pabdora Ne 6
TpuroHomeTpuveckie ypaBHEHHS K HEPABEHCTBA.

Iens: mpoBepka 3HAHWI W MPAKTUYECKUX YMEHHA OOYYarOLIUXCS.
1 Bapuant
Al. arccosa uMEeT CMBbICI, €CJIHU:

T T
a)ac[0;w];, 6)ac[-1;1]; B)ae[-a;a]; r)ac(-1;1).
A2. Pelienuem ypaBHeHUs1 cosx = 0 sIBJISIFOTCS:

T

T
a)x—2+2nn,neZ; 0)x=mn,neZ, B)x=E+nn,neZ; r)x=n+27n, neZ.

A3. Beruucmure: arcsin O + arctg 3



2)0,5; 6) 1; B)g; r)g.

A 4. YpasHenue 2tgx = -3:
a) UMeeT OIHO pelIeHue, 0) He UMeeT PEIIeHUs; B) UMEET JIBa PELICHHS,
r) uMeeT OECKOHEUHOE MHOXKECTBO PEIEHH.

AS. VpaBHeHue sinx —3 HUMEET PELICHUS:
2
Ich Ich n T
a)x =(-1) g+2nn, neZ; 0)x=(-1) §+2nn, neZ; B)x =(-1) gﬂtn, neZzZ;

T
r) X =(-1)ng+nn, neZ.

B. Pemnte ypaBHEHHUS:

B

a)cos(§—§)=7; 6) sin®x—-3cosx—3=0; B)1+sinx=0.

C. Pewmnte HepaBeHCTBA:

. 1
a) sinx > —; 0) cos2x<—2
2 2

2 BapuaHT
Al. arcsina WMeEeT CMBICI, €CIIH:

T T
a)ac[0;n]; 6)ac[-1;1], B) ae[-a;a]; r)ac(-1;1).
A2. Pelienuem ypaBHEHUs] COSX = - | SBJISIFOTCS:
yis yis
a)x =E+27tn, neZ, 0)x=nn,neZ; B)x=E+nn, neZ, r)x=n+27wn, neZ.
A3. Beruucnure: arcos O + arctg 1
V4 3z
a)0,5; 0) 1; B)—; r)—.
) ) ) 3 ) 1

A 4. Vpasraenue ctgx -4 =0:
a) UMeeT OJHO pelIeHue, 0) He UMeeT PEIeHUs; B) UMEET JIBa PELICHHS,
r) uMeeT OECKOHEUHOE MHOKECTBO PEIEHH.

. 3
AS. YpaBHeHue s1nx=7 HUMEET PELICHUS:
IITc IITc n T
a)x =(-1) g+2nn,neZ; 0) x =(-1) §+2nn,neZ; B) x =(-1) §+nn,neZ;

T
r)Xx =(-1)ng+nn, neZ.

B. Pemnte ypaBHEHHUS:

: 1 : .
a) s1n(§+%)=5; 6) cos’x—4sinx—1=0; B) 1 +sinx=0.

C. Pewute HepaBeHCTBA:

V2

3 .
a) cosx > —; 0) sin2x>——.
2 2

2



KpuTepuu o1ieHKH KOHTPOJIBHOH pabOThI

Saganust Bbannbr IIpumeuanne
Al —AS 5 Kaxapiii npaBmibHbIN oTBET 1 Gan
B 6 Kaskpiii npaBuibHbBIN OTBET 2 Oajuia
C 6 Kasknpiii npaBuibHbIN oTBeT 3 Oajia

MakcumanbHbIi Oam 3a padoty — 17 0ajios

IMIkxana nepeBoaa OaIOB B OTMETKH

Otmetka Uwncno 6amioB, HEOOXOAMMOE 1Isl TOJMYYEHUST OTMETKHU
« 5» (0TIMYHO) 17-16
« 4» (xoporo) 15-14
« 3» (YAOBJIETBOPUTENBHO) 13-11
« 2 « (HEeyJOBJIETBOPHUTEIIHHO) MmeHee 11
OTBeTHI K KOHTPOJIbHOM padoTe
1 Bapuant 2 Bapuant
Al |0) 0)
A2 | B) r)
A3 | B) r)
A4 | 1) r)
AS |B) B)
T 27 v 27
a)x=+* —+— +4nn, ne’Z, a)x=(-1) - - — +2an,neZ
37 3 5
B T r
0)x=mn+2mn neZ, B) x =—E+ 2nn, 0)x=0+mnneZ,s) x =—E+ 2nn, ne’
neZ.
a)%+27m£x£%[+27zn,nez; a)—%+27zn£x£%+27zn,nez;
¢ 7 5
0) %+7m<x <?7[+7zn,neZ. 0) —%erSxS%er,neZ.

Kontponbhas pabora Ne 7
ITapannenbHOCT B MPOCTPAHCTBE.

enp: mpoBepka 3HAHWI U MPAKTUYSCKUX YMEHHH OOYYarOLIHXCS.







4 HazoBuTe OCHOBHBIE (UIYPBI B MPOCTPAHCTBE.
5.CKOJIBKO MJIOCKOCTENW MOXKHO IIPOBECTH Uepe3 TP TOUKHU?
6. MoryT 51 mpsMas M IUIOCKOCTh MMETh ABE OOIIHME TOYKH?
7.CKOJBKO TJIOCKOCTEN MOKHO MPOBECTU Yepe3 MPSIMYyI0 U HE JISKALYI0 Ha HEH TOYKy?
8. CkoybKO MOXKET OBbITh OOIIMX TOYEK Yy MPSMOH U TUIOCKOCTH?
9. Bcerna nu depe3 ABe MapajjiesibHble MpPsIMble MOKHO IPOBECTH ILIOCKOCTbH?
10.BepHO 1M, 4TO MJIOCKOCTH MapaljIeIbHBI, €CIU TMpsiMas, JieKallash B OJHOW IUIOCKOCTH,
napajiejbHa

Opyroil miIockocTu??
11.Ilnmockocte o [J B, mpsMas m JIEKAT B IUIOCKOCTH 0. BepHo M, 9ro mpsiMas m
napajiejbHa

miockoctu 37
12.V tpeyronpHuka ocHoBaHue paBHO 10 cM. UeMy paBHa cpenHss JUHUS TpPEYTrOJbHUKA?
13.CtopoHbl oOcHOBaHUs Tparneluuu pasHbl 13cm 1 4cm. UeMy paBHa cpenHss JUHUS Tpaneuun?
14 BepHo 71, 4TO €CIM ABE CTOPOHBI TPEYTrOJbHHUKA MAapaJIEbHbl IUIOCKOCTH 0, TO U TPEThA
CTOpOHA

TPEeyrojbHUKa NapajulesibHa MJIOCKOCTH o7

Yposens B.

15. Ilpssmbie N 1 KM He nexat B onHOM mockoctd. MoryT mn nipsimbie LM 1 NK
nepecekarbcs’?

OtBer 00OCHOBATH.
16. CxemMaTnyHO N300pa3HUTh IUIOCKOCTh & B BUAE Mapajuienorpamma. BHe ee moctpouth
OTpe3ok AB,

HE TapajuieNbHbli eii. Uepes KoHIbI oTpe3ka AB u ero cepenuny M nposectu
napajulieNibHble NpsIMbIE,

nepeceKarInue IOCKOCTh @ B Toukax A;, B; uM;. Haittu niuny otpeska MM, ecnu
AA 1= 3 M,

BB 1= 17 m.

VYposens C.

17. Jaubpl ABE mapajljieNbHbIE TMJIOCKOCTH M HE JIeKallas Mexnay HuMmu Touka P. JIse
MpsIMBIE,

NPOXOSIINE Yepe3 TOUKy F mepecekaroT OMIKHIO K TOYKe P IMJIOCKOCTh B TOYKAX
A;nA,,

a JANBbHIOK B TOYKax B; u B, coorBercTBeHHOo. Halimute nnuHy otpeska BB, , ecnu A;A;
=10cm

u PA] IA]B]ZZ 3.

Kpurepuu orieHKH KOHTPOJIBHOH PabOThI

Sananus Baser Ilpumeuanue
1-14 14 Kaxnprii npaBuibHbIA oTBeT 1 Oamn
15-16 4 Kasxaplii npaBmiibHbIN OTBET 2 Oasuia
17 3 Kaxnplii npaBuibHbIN oTBeT 3 Oajuia




MakcumanbHbIi Oa 3a padoty — 21 Oasn

[MIkxana nepeBoaa OaIOB B OTMETKH

Ormetka Uwncno 6amioB, HEOOXOAUMOE ISl IOJMYYEHUS! OTMETKH
« 5» (OTINYHO) 21-20
« 4» (xoporo) 19 -17
« 3» (yIOBJIETBOPUTENLHO) 16 - 15
« 2 « (HeyJOBJIETBOPHUTEIIHHO) MeHee 15

OTBeThI K KOHTPOJILHOM padoTe

1 Bapuant 2 Bapuant
1 AB, a,b a, B, (ABC),..
2 | AB,CD,.. AB, a,b
3 ZABC, 20, a,1, ZABC, 20, 0,1,
4 a, B, (ABC),.. TOYKA, PsIMAasi, IIIOCKOCTh
S | HUCKOJIBKO oaHy
6 |omHy HET
7 |omny oaHy
8 |Hm omHOM OJIHY, MHOT'O, HU OJJTHOM
9  |mapannenbHO aa
10 |u ;ma, u HeT HET
11 allb it}
12 |9 cm S5cm
13 |9,5¢cm 8,5 cm
14 |Her Ia
15 | KM ckpemuBaercs ¢ PT FM cxpewuaercst ¢ NK
16 |10 cm 10 cm
17 |10 cMm 25 cm

KontponbHas pabora Ne 8
Ilepnennuxynsip u HaxioHHas. CBOICTBA MEPHEHAUKYISIPHOCTH MPSIMON U IJIOCKOCTH.

Iens: mpoBepka 3HAHWIA W TMPAKTUYECKUX YMEHHH OOy4YarOLIUXCs.

1 BapuanT

VYposensb A.

Omeems Ha npeonodicennvie 6ONPOcsl. B kajxcoom omeeme 060CHYIl 6010 MOYKY 3PEHUsL.

1. MoryT 5 CKpeIIMBaOLINeCs PSMBbIe OBITh MEPIIEHANKYIAPHBIMU?

2. Kakne mexxay coOoi 1Be psiMble IEPIIEHIUKYJISIPHBIE K OOHOH MIIOCKOCTH?

3. MoryT i1 ObITH L  onHoit ockocTH 1BE CTOPOHBI OTHOTO TPEYTOIbHUKA?

4. Ilpsamas L k onHoit u3 OBYX TIEPECEKAIOIIUXCS TNIOCKOCTEH, MOXKET JIN OHA OBITh Lk Ipyrom

IJTOCKOCTH?

5. Eciu ABe TUIOCKOCTH - K OfHOI MPSIMOM, KAKOBBI OHU MEKIY cO00ii?
6. CKOJIbKO HaKJIOHHBIX MO>KHO IIPOBECTU U3 OJHOHN TOYKH K IJIOCKOCTH?
7. MOXeT JI1 yroJl MEXIy MPsIMOH | IJIOCKOCTBIO OBITH paBeH 70°7




Yposens B.
Pewume 3aoauu.
8. IlepexnaanHa AIMHOH 5 M JIEKUT CBOMMH KOHIAMHM Ha ABYX BEPTHUKAJIBHBIX CTOJIOAX
BBICOTOH 3 M
u 6 M. KakoBO paccTosiHue Mekay OCHOBaHHUSIMH CTOJOOB?
9. U3 TOYKM K TUIOCKOCTH MPOBENCHBI ABE HAKJIOHHBIC, PABHbIE 5CM U 8 CM.
IIpoekuust omHOW M3 HUX Ha 3 cM Oousblie npyroi. Haliaure mpoekunyu HaKJIOHHBIX.

Yposens C.
10. PaccrosiHue OT TO4kH M [0 KakmOH W3 BEPIIMH MPABIIILHOTO TpeyrojabHuka ABC paBHO
4cm. Hatinute paccrosinue ot Touku M 1o miockoctu ABC, ecnu AB = 6cm.

a) 4cwm;
M 0) 8cwm;
B) 6CM;
A B r) 2cM.
C
2 BapuaHT
VYposensb A.

Omeems Ha npedodfcennbre BONPOCHI. B kajcoom omeeme 060CHYIl 8010 MOYKY 3PEHUsL.
1. Kak pacmoniokeHsl IpyT K ApyTry pédpa, BBIXOIAIINE U3 OOHON BEpPIIMHBI Kyba?
2. Ecniu ofHa U3 ABYX MapajuleNbHbIX NPSMBIX MEPIIEHANKYISIPHA K IIIOCKOCTH, OyaeT JIn
BTOpAasi psAmasi,

TOXe€ MEePHEeHINKYJIPHA K 3TON MIOCKOCTH?
3. MoryT i1 ObITh L  onHoit mockocTH 1BE CTOPOHBI Tparneunu?
4. Yto Ha3bIBaIOT PACCTOSHUEM OT TOUKH JI0 MJIOCKOCTHU?
5. CKoJbKO NEepNeHAUKYJSIPOB MOKHO NMPOBECTH U3 OAHON TOUKHU K MIJIOCKOCTH?
6. MOXeT JI1 epIeHANKY ISP OBITh NIIMHHEE HAKIIOHHOH , MPOBENEHHON M3 3TOH K€ TOUKHU?
7. MOXeT JIn yroJl MeXIy NMpsSIMOH U TUIOCKOCTBIO ObITh paBeH 120°7

Yposens B.

Pewume 3aoauu.
8. Kakoif mnmuHBI HYKHO B3STh MEPEKIAIANHY, YTOOBI €€ MOXKHO OBUIO MOJIOKUTh KOHLIAMH
Ha JBE

BEPTUKAJIBHBIE ONOPBI BBICOTOM 4 M U 8 M, IOCTABJIEHHbIE HAa PACCTOSIHUU 3 M OAHA OT
apyroii?

9. I3 TOYKM K MNJIOCKOCTH TPOBEIEHbI ABE HAKJIOHHBbIE, OJHA W3 KOTOPbIX Ha 6 CM JUIMHHEE
Opyrou
IIpoexuynu HaKJIOHHBIX paBHbI 17 ¢cM u 7 cM. HaliiuTe NJIWHBI HAaKJIOHHBIX.
VYposens C.
10. Paccrostane ot Touku K nmo kaxmoi m3 BepwnH kBaapata ABCD pasro Scu. Habipure

paccrosiiue ot Touku K 110 mockoctu ABC, ecmu AB =3 V2 e
K a) 4 cwm;
A B 6) 4+/2 em;
B) 2CM;

D - r) V34 em.

Kptrepun orLieHKH KOHTPOJIBHOW pabOThI










21

| « 2 « (HeymoBIETBOPHTENBHO)

menee 10
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OTBeTHI K KOHTPOJIbHOM padoTe

1 Bapuant 2 Bapuant
1 | HanmpaBJIEHHBIN OTPE30K HaIPaBJIEHHBIN OTPE30K
2 a,—> a,—
3 | AuuHA BEKTOpa JUINHA OTPE3Ka
4 | KOZUMHEApHDBI M MX HATpAaBIEHUs He UX HaIpaBJICHUs] COBIAIAI0T
COBNAJAOT
5 | HaO3TO YMCIIO YMHOXKAIOTCS KOOP/MHATBI | CIOMKHUTD MX KOOPAMHATbI
BEKTOpa
G | OHM COHANpPaBIEHBI M MX JTMHbI BEKTOp, Y KOTOPOr0O Ha4aj0 U KOHeL|
paBHBI COBIAJAIOT
7 mobomy OHM JIeXKaT Ha NapajuleJbHbIX WU Ha
OIHON NPsIMON
8 | AB={-3-1;1} CD={4;1;-3}
9 |2b—c={5-2,-1},]2b —c[=+/30 a-2b={1,-510}|a —Zb‘:\/126
10 [M(0; 1;0) M (0; 0; -1)
11 |He KoJIMHEApHBI KOJJINHEAPHBI

KonTponbhas pabora Ne 10
IIpounssonHas.

Iens: mpoBepka 3HAHWI W MPAKTUYECKUX YMEHHU OOy4YarOLIUXCs.
1 Bapuant

VYposens A.
Al. Haitnure f '(4), eciu fixx) = 4/x—5.
3, 2)2, 3)-1; 41,

A2. VkaxuTe npou3BogHyr0 QyHkimu g(Xx)=x +cosx.
3 3

1) 2x+sinx; 2) 2x—sinx; 3) x?Jrsinx; 4) x?_ sinx.

A3. YpaBHeHHe KacaTeNbHOH K rpaduKky QyHKIMH = ad 2
X+

B TOUKE ¢ a0CLUCColi xo = -3

UMeeT BUI:
1) y=7x+13; 2) y=Tx+15; 3) y=—"Tx+15; 4) y=—"Tx+13.

A4. Teno ABIIKETCS IO MPSIMOH TaK, YTO paccTosiHue S (B METpax) OT HEr0 A0 TOUYKH B 3ToH
PsIMOI
u3MeHsieTcs 1o 3akony S(£)=3¢> —12¢+7 (- Bpems aBuxeHHus B cekyHnax). Uepes

CKOJIbKO CEKYH/
MOCJIe Havaia IBMKEHUs MCHOBEHHAsI CKOPOCTh Tena Oyner paBHa 72 m/c.

16, 215  3)14; 4)13.
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KonTponbHas pabdora Ne 11
HccnenoBanne (GyHKIUH C IOMOINBIO NPOH3BOIHOIL.

ens: mpoBepka 3HAHWIA W MPAKTUYECKUX YMEHHH OOy4YarOLIUXCs.
1 Bapuant

VYposens A.
Al. CKOJIbKO HHTepBANOB yObIBaHMsA nMeeT pyHKIs f{X) =X — 3x?
A.1. b2 B.3. T HuonHoro
A2. CKOIIbKO KPUTHYECKHX TOUEK uMeeT GyHKims f{x) = x° — 9x* + 15x?
A.2. B.1. B.3. I'. HuonHoit

A3. 3Hauenne pyHKIMH Y =— X

+4x +2 BTOUKE MaKCHUMyMa pPAaBHO...

A.0. B2 B.6. IS8
A4. Toukoii MmakcuMyMa QyHKIOHH  f{X) = 16x° + 81x* — 21x—2 sBusiercs...

A.-1. B35 B.-3 T.-35.

Yposens B.

BS5. Jlana ¢ymkumst  f{x) = x° — 3x — 6. HaiiquTe NPOMEXYTKH BO3DACTAHHS W YObIBAHIS
byHKIMH.
VYposens C.

C6. Viccrenyiite ¢ MOMOLIBIO NPOM3BOAHON (GyHKIMIO  f{x) = X° —3x* —9x W mHOCTpOiiTe
eé¢ rpaduk.

2 BapuaHT
VYposens A.
A1l. CkoNBbKO UHTEPBAJIOB BO3pacTanus umeer GpyHkuus fix) = X —3x%
A. 1. b Huomnoro. B.2. TI.3
A2. CKOJIbKO KPUTHYECKHX TO4eK nMeeT GyHKImst f{x) = x° — 6x° + 9x
A Huomnoii. b.3. B.1. T2
A3. 3Hauenue QyHKUUU y = 2x* - 8x+ 11 BTOUKE MHUHHMyMa paBHO...
A.0. BS5S B.2. T3

A4. Toukoit MunuMyMa  byHKimH f{x) = 16x° + 81x* —21x— 5  sBisercs. ..
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A. l b25. B3 T .-1.
8
Yposens B.
BS5. Jlana Gyukmmst  f{x) = x° - 3x + 2. Haiiure NpPOMEXYTKH BO3PACTAHHS W YOBIBAHIS
byHKIMN.
VYposens C.
C6. Uccnenyiite ¢ MOMOIIBIO MPOM3BOAHON (QYHKIHIO f{X) = X —3x +1lmu MOoCTpoiTE €6
rpadux.
Kputepun oreHKH KOHTPOJIBHOH pabOTHhI
Samanus Bamnbr Ilpumeuanne
Al - A4 4 Kaxnpiii nmpaBuibHbINA 0TBeT 1 Oan
B5 2 Kaxnpiii npaBuibHBIN 0TBET 2 Oasia
Co 3 Kaxnpiii npasuibHbIN oTBeT 3 Oajuta

MakcumanbHbIi Oamt 3a paboty — 9 Gamios

[MIkana nepeBoaa 6aIOB B OTMETKH

Otmetka Uwncno 6amioB, He0OXOAUMOE ISl IOTYYESHUSI OTMETKH
« 5» (OTINYHO) 9-8
« 4» (xoporo) 7-6
« 3» (yIOBJIETBOPUTEILHO) 5-4
« 2 « (HeYJOBJIETBOPHUTEIIHHO) MeHee 4

OtBeThI K KOHTPOJIbHON padoTe

1 Bapuant 2 Bapuant
Al [Al B.2.
A2 | A2 I'.2.
A3 [ B.6. I'3.
I'.-3,5. 1

B \LHpI/I xe[—l;l];

® T npu xe(—oo;—l]u[l;+oo); o) ® T npu xe(—oo;—l]u[l;+oo); ® 4 mpu

xe[—l;l];

A

Coé

Y

1,5 /

-2/ 1

A

v

> X X
-1,25 x
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KonTponbHas pabora Ne 12
ITepBooOpaznas ¢pynkumu. MHTErpasn.

Iens: mpoBepka 3HAHWN W MPAKTHYECKUX YMEHHH O0ydaromuxcs.

1 Bapuant
VYposens A.
Al. . Beruucnure mHTErpas:
: ¢ dx
a | (3x? + x — 4)dx ; 6)_[ 3
!( ) S

A2. lna ¢yHKmun f{x) = 3sin x Hahawre:
@) MHOJKECTBO BCEX MEPBOOOPA3HBIX;

V4
0) nmepBoobpasHyro, rpaduKk KOTOPO MpoxXxoguT uepe3 Touky M ( - ;0)

2

A3. Beuucnute, cienaB NMpeaBapUTENbHO PHUCYHOK, IUIOIAAbL (UTYPHI, OTPaHUYEHHON
JIUHUAMU:

y=0,5x2,y=O,x=2,x=O.

A4. loxaxure, uto pyHkuus F sBisercs mepBooOpasHoil ms  QyHKumM f{X) Ha
NPOMEXKYTKE

(-0 +w), ecmn F(x)=x—4, f{x)=3x".

Yposens B.

3
BS5. BblumcauTe uHTErpas sz +(x-3) ] dx
0

VYposens C.
C6. Haiinure miomanps (GUrypsl, OrpaHUYEHHOU JIMHUSAMHU ) = 6X —x’ u y=2x.
2 BapuaHT
VYposens A.
Al. . Beruucnure umHTErpas:
2 Yo
&) [(4x>-x+5)d 0 | -
1 _

2

A2. Ins ¢ysxuum fx) = 2cos x Haioute:
a) MHOXECTBO BCEX IIEPBOOOPA3HBIX;

T
0) nepBooOpa3Hyo, rpaduK KOTOpOH mpoxoaur depe3 Touky M ( 5 ;0)

3

A3. Beraucnure, cieiaB MpeaBapUTEIbHO PUCYHOK, IUIOMAAL (QUTYPBI, OTpaHHYEHHOM
JIMHUSIMHU

y=2x2,y=O,x=3,x=O.

A4. lokaxure, uto pyHkuuss F sBiasercs mepBooOpasHoil mnsa  (yHKumM f{Xx) Ha
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TPOMEKYTKE
(-0 +o), ecmu F(x)=2x—x>, flx)=2-2x.

Yposens B.

3
BS5. Beuucnute unrerpai sz + (l - x)2 ] dx
0
Yposens C.

C6. Haiinure mommans GUrypel, OrpaHUUEHHON  JIMHUSIMH ) = - OX — X u y= -2x.

Kputepun orLeHKH KOHTPOJIBHOH pabOThI

Saganust Bamnbr Ilpumeuanne
Al - A4 6 Kaxnpiii npasuibHbId oTBeT 1 Oaymn
B5 2 Kaxnpiii npaBuibHBIN 0TBET 2 Oasia
Co 3 Kaxnpiii npasuibHbIN oTBeT 3 Oajuta

MakcumanbHbIi Oam 3a padoty — 11 Oasios

[MIkana nepeBoaa 6aIOB B OTMETKH

Otmetka Uwncno 6amioB, He0OXOAUMOE ISl IOTYYESHUSI OTMETKH
« 5» (OTINYHO) 11-10
« 4» (xoporio) 9-8
« 3» (yIOBJIETBOPUTEILHO) 7-6
« 2 « (HeYJOBJIETBOPHUTEIIHHO) MeHee 6

OtBeThI K KOHTPOJIbHON padoTe

1 Bapuanr 2 Bapuant
3 3
Al |a)4,5;06) 3 a) 18,5; 0) oy
An | D) =-3cosx +C0)(x)=-3cosx + | 4) [(x) = 2sinx + C ; 6)F(x) = 2sinx - \/3 .
0.

4 Spur = 18 xB.€II.
A3 | Spur = 3 KB.€Jl. ¢ KB.el
A4 | IF(x) sBnsiercs nepBooOpazHoi murst f(x) | F(x) siBisiercss nepBoodpasHoit st f (X)
BS |18 12

2 2

C6 |Spur = 105 KB.€Jl. Sepur = 10§KB.6H.

KonTponbHas pabora Ne 13
[Tnomanu moBepxHOCTEH MHOTOTPAHHUKOB.

enp: mpoBepka 3HAHWI U MPAKTUYSCKUX YMEHHH OOYYarOLIHXCS.
1 BapuaHT
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VYposenb A.
Al. BeiGepute BepHOE YTBEPKICHHE

a) mapajuieNienune]] COCTOUT U3 LIECTH TPEYTOIbHUKOB,

0) IPOTUBONOJIOKHBIE IPAHH MapaJUICTIEIUIIEa UMEIOT OOIIYIO TOUKY;

B) JMArOHAJIH MapajuIeIIeTINIeNIa IEPECeKat0TCs U TOYKOH NepeceueH s A TCS MOTOIaM.

A2. KonngectBo pedep 1mecTuyroabHON MPU3MBI
a)l8, 6)6; B)24; 1)12; )15,
A3 HaumeHbliiee 4nucio rpaHeii IpU3Mbl
a)3; 04, B)S, 16, N
A4. He siBnsieTcst npaBUJIbHBIM MHOTOTPAHHUKOM
a) MpaBWIbHBIA TeTpa’ap, O) MpaBuUibHAS NMPU3MA, B) MPABIJIBHBIA MOAEKA’Np, T)
MPAaBUJIBbHBIN OKTA3IP.
AS. Beibepute BepHOE YTBEP)KIACHHUE!

a) BBINYKJIBIA MHOTOTPAaHHHWK HA3bIBAECTCS TPABIJIBHBIM, €CJIM €ro TPaHH SIBISFOTCS
NPaBUIBHBIMH MHOTOYT'OJIbBHUKAMH C OOHMM W TE€M JX€ YHCIIOM CTOPOH U B KayIOH
BEPILIMHE MHOTOTPAHHUKA CXOIUTCS OJHO U TO JK€ YUCIO pedep;

0) mpaBuIIbHAS TPEYTOJbHAS MUPAMUIA U MPABWIIBHBIA TETPA3P — 3TO OJHO U TO XK€,

B) IUIOMAaab OOKOBOH IOBEPXHOCTH TNHPAMUABI pPaBHA IPOU3BEIACHHUIO IEPHMETPA

OCHOBAHUSI Ha BBICOTY.
A6. BpicoTa O0OKOBOI rpaHH NMPaBIIIbHON MUPAMHIbL, TIPOBENEHHAS U3 €€ BEPIIUHBI, Ha3bIBAETCS

a) IUaroHabl, 0) MeauaHol; B) armogheMoi.

A7. JlnaroHanb MHOTOTPAHHUKA — 3TO OTPE30K, COSTUHSFOLIUN

a) moOble 1B€ BEPLINHBI MHOTOTPAHHUKA;, 0) ABE BEPLINMHBI, HE MPUHAIJICKAIIUE OIHOM

rpaHy;

B) JIB€ BEPLIMHBI, MPUHAJIEKAIINE OTHON IPaHH.

Yposens B.

B8. Hailimute nauaroHanu npsIMOYIOJBHOIO MNApAJJICNENUNEaa, €CIH  CTOPOHBI  €ro
OCHOBAHMSI 3 CM ,
4 cm, a BeicOTAa paBHa 10 cMm.
VYposens C.

C9. B npaBusibHOH 4YeThIPEXYroNbHOW NHpaMHuAe CO CTOPOHOH OCHOBaHUsS 8 M, OokoOBas
rpaHb

HAKJIOHEHA K IJIOCKOCTH OCHOBAaHUs NoA yriom 60 O Haiimure:

a) BBICOTY MHpaMufbl, 0) ruiomanas OOKOBOW TMOBEPXHOCTH.

2 BapuaHT
VYposens A.
Al. Bribepute BepHOE yTBEpXKIECHUE
a) TETPadAP COCTOUT M3 YETBIPEX MApPaJIeOrPaMMOB;
0) OTpe30K, COeAMHSIOLINI POTUBOIOJIOKHBIE BEPIINHbBI MapaUIe/ICNe1a, Ha3bIBACTCS
ero
IMarOHAJIBIO,
B) MapaJuleJIeNUIIe] UMEET BCETo IeCTh pedep.

A2. KonudecTBo rpaHeil 11€CTUYTONbHON MPU3MbI
a)6, 6)8, B)10; r)12; m)l6.
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A3 Haumensbliee 4ncio pédep Mmpu3MbI
a)9;, 0)8, B)7, 16, n)S.
A4. He siBnsieTcst npaBUIbHBIM MHOTOIPAaHHUKOM
a) MpaBWIbHBIN TeTpasap, O) MPaBUIIbHBIN JOEKAdAP; B) MPAaBUIIbHAS TUPAMULA; T)
MIPABUJIbHBIN OKTA3p.
AS. Beibepute BepHOE YTBEPKIACHHUE!
a) MPaBUJIBHBIN TONEKA3IP COCTOUT U3 BOCBMHU NPABUIIBHBIX TPEYTOJbHUKOB,;
0) mpaBUIIBHBIA TETPA3IP COCTOUT U3 BOCbMH TPABWIbHBIX TPEYTOJIbHUKOB,;
B) MIPABMJIBHBINA OKTA3/Ip COCTOUT U3 BOCBMHU NPABUIIBHBIX TPEYTOJIbHUKOB.
A6. Anogema — 310
a) BbICOTA MUpaMuabl, 0) BeicoTa OOKOBOH IpaHy IHPAMHUIBL,
B) BBICOTa OOKOBOM IrpaH! MPaBUIIBHOW MUPAMHU/IBL.
A7. YcedeHHas nupamuia Ha3bIBa€TCsl MPABUIIbHOMN, €ClIU
a) ee OCHOBaHUsI — MPABUJIbHbIE MHOT'OYTOJIbHHKH,
0) oHa MoJy4eHa CeYeHHEeM NPABHIIBHOMN MUPaMUABI TNIOCKOCTBIO, MapaJlIeIbHOMI
OCHOBAHHIO;
B) ee OOKOBBIE TPAHU — NPSMOYTOJIBHUKH.

Yposens B.
B8. Haiinure OokoBOE€ peOpo  NPaBHIIBHOW YETHIPEXYTOJNbHOW, MUPAMHUIbL, Y KOTOPOH
CTOpPOHA
OCHOBaHusi 8 M, a BblcOTa pasHa 10 M.
VYposens C.
C9. B npsAMOYyrofibHOM MapajijieNienuIene CTOPOHbI OCHOBaHMA S5 M M 12 M, a quaroHanb
napajuieJenunena HakJIOHEHa K IJIOCKOCTH OCHOBaHuUs mnoja yriaom 30 ° Haitnure:

a) BBICOTY Mapajienenunena; 0O) miomans OOKOBOH MOBEPXHOCTH.

Kputepuu onieHKH KOHTPOJIIbHOW pabOTHhI

Samanus Bannsr Ilpumeuanne
Al — A7 7 Kaxnpiit npaBunibHbli otBeT 1 Oann
B8 2 Kaxnplii npaBuibHBIN 0TBET 2 Oasia
C9 3 Kaxnpiii npasuibHbId oTBeT 3 Oajura

MakcumanbHbIi Oam 3a padoty — 12 0asuios

[MIkana nepesoaa 6aIOB B OTMETKH

Otmetka Uwncno 6amioB, HEOOXOAUMOE ISl IOJTYIESHUS] OTMETKH
« 5» (OTINYHO) 12 -11
« 4» (xoporo) 10-9
« 3» (YIOBJIETBOPUTENILHO) 8-7
« 2 « (HEYJOBJIETBOPUTEIIHHO) MeHee 7

OTBeThI K KOHTPOJIBHOM padoTe
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1 Bapuant 2 Bapuant
Al |B) 0)
A2 |a)l8 0)8
A3 | B)S a)9
A4 | 06) B)
AS |a) B)
A6 | B) B)
A7 |6) 0)
B8 |545m V132 m
co |P=433 M85, =128 e #;Sm_ _ 44?5 2

KonTponbhas pabora Ne 14
ITnomany moOBepXHOCTEH TeN BPAIIEHUSL.

ens: mpoBepka 3HAHWIA W TMPAKTUYECKUX YMEHHH OOy4YarOLIUXCs.
1 BapuanT

VYposens A.
IlonTBEpAUTE MM ONIPOBEPTHYTH CIEAYIOLINE YTBEPKIACHUS.

Al Ilpu BpameHnH MpsiMOyTrOJIbHUKA OKOJIO CTOPOHBI KAK OCH MOJTyYaeM  LIMIJIMHAP.
A2.0Tpe3KkH,  COCOUHSIOIIME  BEpPIIMHY KOHyCa C TOYKAMH  OKPY)XKHOCTH OCHOBAHUS
Ha3bIBAIOTCS

o0pa3yrmuMu KOHyCa.
A3. OceBbIM Ce€YEHHEM LWJIMHIpPA  SIBIISIETCS TPEYTOJbHUK.
A4, Beicora nmnuHapa (mpsMoro) Oosbine oOpasyromei.
AS. Tlpu BpalieHuu noaykpyra BOKpyr  €ro AuaMmeTrpa Kak OCH Mojydaercs — wiap.
A6. Ilnomaap NOTHON MOBEPXHOCTH IIMIIMHAPA BBIUUCTSIETCS 110 popmyne S =2 7 (r+h), toe
¥ —paanyc

LWJIMHAPA, A-BBICOTA LMIUHIPA.

Yposens B.

B7. Beicota nununapa pasHa 4 M, pacCTOsIHUE MEXAY OCBbIO LWIMHAPA W MapajulebHON
e

TJIOCKOCTBIO CEUEHMs] PaBHO 3 M, & IJIOIIAAb CedyeHus 32 v’. Haiiure momans
6okoBoOM

MOBEPXHOCTH LUJIUHAPA.
B8. Beicota konyca paBHa 12 wm, a oOpasyromas 13 M. HaliguTte miomanbk OCEBOTO CEYECHHS
KOHycCa.

VYposens C.
CO9Ilnomanpy ceueHus, He MPOXOIALIErO 4epe3 LIEHTP Liapa, paBHa 167w v”. Haiinure
IJIOIIAAb
MOBEPXHOCTU ILApa, €CJU PacCTOsIHME OT LEHTpa Iiapa A0 CeKylled MJIOCKOCTH



pPaBHO 5 M.
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2 BapuaHT
VYposens A.

IlonTBEpAUTE WM ONPOBEPTHYTH CIEAYIOLINE YTBEPKACHUS.

AlIlpu BpaieHuu NpsIMOYTOJBHOIO TPEyroJbHMKA BOKPYI €ro Karera Kak OCH IOoJydaeM

KOHYC.
A2.01pe3ku, COequHSAIoLINe

COOTBETCTBYIOIIME TOYKU OKPY>KHOCTEH KPYrOB HA3bIBAIOTCA

00pa3yoImuUMH  IITHHAPA.

A3. OceBbIM cedyeHHEM KOHY

ca SIBJISIETCSL MIPSIMOYTOJIbHUK.

A4. BpricoTa KOHyca paBHa OOpa3yOIIEH.
AS.  Otpe3ok, COeUHSIOUINH 1B€ TOUKH LIApOBOM MOBEPXHOCTU U NPOXOASIINN Yepe3 LEeHTP

mapa,

HAa3bIBACTCSA TUAMETPOM I1apa.
A6. Bce obpasyromue MUIHHAPUIECKOW MOBEPXHOCTH MAPAJUIENbHBI IPYT APYTY.

Yposens B.

B7. IInomane GOKOBOH MOBEPXHOCTH IMIMHIApPA paBHa 607 v, a paauyc OCHOBaHHUS 5 M.

Haiinure

IJUHY o0pasyroleld LUIHHADPA.
B8. Panquyc ocHoBaHusi KOHyca paBeH 12 M, a oOpasyromas 13 m. Haiigute muomans

OCECBOI'O
CCUCHUS KOHYyCA.

VYposens C.

C9. Panuyc chepsr paBeH 13 M, a paccTossHHE OT €€ HEHTpa OO CEeKyIed TUIOCKOCTH

paBHO 5 M.

Hafinure nnimHy OKPYXXHOCTH ceueHus: chepsl.

Kputepun orieHKH KOHTPOJIBHOW pabOThI

Saganust Bbannsr IIpumeuanne
Al - A6 6 Kaxnpiit npaBunbHbli otBeT 1 Oann
B7 - B8 4 Kasxaelii npaBuiibHBINA OTBET 2 Oasuia
C9 3 Kaxnpiii npaBuibHbId oTBeT 3 Oajuia

MakcumanbHbIi Oam 3a paboty — 13 0asuios

[MIkana nepesoaa 6aIOB B OTMETKH

Otmetka Uwncno 6amioB, HEOOXOAUMOE ISl IOJAYYEHUSI OTMETKH
« 5» (OTIINYHO) 13-12
« 4» (xoporo) 11-10
« 3» (YIOBJIETBOPUTENLHO) 9-8
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 8
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OTBeTHI K KOHTPOJIbHOM padoTe

1 Bapuant 2 Bapuant

Al | na aa

A2 | na aa

A3 | na HET

A4 | Her HET

AS | na aa

A6 | Her aa

B7 [40m m” 6™

B8 |60m 60 M

C9 |16lam’ 24n

Kontponbhas pabora Ne 15
OO6BEMBI MHOTOIPaHHHKOB.
Iens: mpoBepka 3HAHWI W TMPAKTUYECKUX YMEHHU OOydYarOLIUXCs.
VYposenb A.

A1l. Kakoit He MoskeT ObITh TIpHU3Ma?

A. Tlpsmotii;, b. Haknonnoii,  B. IIpasunbHoi, I'. Yceuennoii.
A2. Kakas ¢opmyna wmCrmonb3yercs Uil BbIUMCIEHUs o0beMa mIpusMbl, rrne R — pamumyc
OCHOBaHUs,

H - BeICOTA!

1
A %SOCHH; B ZR2H - B.S_H: r EH(S+S1 +ss, j

A3. Hazosure, kakas Gpurypa He sIBJISIETCS MPABUIbHBIM MHOTOTPAHHUKOM.

A. Ky6; b. lonexasmp; B. Oxrasap; I'. Iapannenenunen.
A4. Pebpo kyba paBHO 2 cM. Berauciute cymMmy IUTHH Beex pedep kyoa.

A. 24 cwm; b. 48 cm; B. 12 cm; I'. 60 cwm.
AS. TInowmane rpanu Ky6a pasHa 16 cm? . Berauciute ero oobem.

A. 24 cm?; B. 48 cm’; B. 56 cm?; [.64cm’.
A6. CymecTByeT Ju Mpu3Ma, y KOTOPOH TOJBKO OAHO OOKOBOE pedpo MepreHauKYJSPHO
OCHOBaHHUIO?

A. Ha; b. Her.

Yposens B.

B7. U3 Bepmunbl B kBanpata ABCD co cropoHOH 6 CM K €ro IJIOCKOCTH NPOBENEH
nepnieHnukynsap BK. Haiinure o6bém mupamunsl, eciu AK =10 cm.

. 0
B8. OcHoBanneM npu3Mbl SBIAETCA MPSMOYIOJbHBIM TPEYroJbHUK C OCTpbIM yrioMm 60 u

KaTETOM,

MPUWIEKAIUM K 3TOMY yIiy, paBHbIM 9 cM. Beicora mpusmel pasHa 10 cm. Haligure:
a) 00BEM TIPU3MBL,
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Samanus Bbamnmbr IIpumeuanue
Al - A6 6 Kasxaeiii npaBmibHbIA oTBET 1 Oan
B7,B8,C9 9 Kaxnplii npaBuibHBIN OTBET 3 Oasiia

MakcumanbHbIi Oam 3a padoty — 15 Oasios

[MIkana nepeBoaa OaIOB B OTMETKH

OTmeTka Uncno 6amioB, HEOOXOAUMOE ISl TOJTYYEHUST OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xoporo) 13-12
« 3» (yIOBJIETBOPUTEIILHO) 11-10
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 10

OTBeThI K KOHTPOJIBHOM padoTe

1 Bapuant 2 Bapuant

Al |r o

A2 |B a

A3 |r B

A4 |a a

A5 |6 6

A6 |6 6

B7 |96 cm’ 300 cm”

B8 1) 405+/3 cm’; 6)171+/3 +270 em?; a) 12/3 eM’; 6) 24+/3 +36 em’;
CoO BB 56

KonTtponbHas pabora Ne 16
OOBEMBI TEN BpaIlEHUS.

Llenp: mpoBepka 3HAHUH U MPAKTHYECKHX YMEHHH OOYYaIOLIMXCS.

Al. Coepa siBnsieTcs MOBEPXHOCTBIO:
A) xoHyca, 0) yCe4eHHOro KOHycCa;, B) HHJIMHApA, TI) mapa.

VYposens A.

A2 U3menutcst mu 00bEéM LHJIMHAPA, €CIH AUAMETP €ro OCHOBAHUS YBEJIHYUThL B 2 pasa, a
BBICOTY YMEHBIINUTH B 4 pa3a’?
A3. U3 Kakux Tea COCTOMT TeJO, MOJYYEHHOE BpAIICHWEM  pPaBHOOEAPEHHOH  Tpamenuu
BOKPYT OOJIbIIIETO OCHOBAHMUSI?
A4. O6pém uunuegpa paseH 12 M. Uemy paBeH 0OBbEM KOHyCa, KOTOPBIH UMEET TaKoe Ke
OCHOBaHUE U TaKYIO K€ BbICOTY, KaK U JaHHBINA LUIUHAD?
AS. Haiinute 00b€M IMIMHIpPA C BBICOTOH, PABHOW 3 CM M AMAMETPOM OCHOBAHUS — O CM.
a) 271 cm’; 6) 9 em’; B) 36m M, T) 187 ev’; ;) 547 ev’.

A6. lwnmuaap BnMcaH B MPsSIMOYTOJBHBIA Tapamienenunen. Pagumyc OCHOBaHMSI M BBICOTA

LWJIMHAPA

pasHbI 6. Halinure 00b6M napanenenunena.
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C9. Haiigute odbveM } yactu umunmHApa, n300pakeHHON Ha PUCYHKE.

Kputepuu orieHKH KOHTPOJIBHOH pabOThI

Saganust Bamnbr Ilpumeuanne
Al - A6 6 Kasxaeiii npaBmibHbIA oTBET 1 Oan
B7,B8,C9 9 Kaxnpiit npaBuibHbIN oTBET 3 Oasa

MakcumanbHbIi Oam 3a padoty — 15 Oasios

[MIkana nepesoaa OaIOB B OTMETKH

OTMeTka

Uncno 6amioB, HEOOXOAUMOE 11l IOJTYYEHUS] OTMETKH

« 5» (OTIINYHO) 15-14
« 4» (xoporio) 13-12
« 3» (yIOBJIETBOPUTEILHO) 11-10
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 10

OTBeThI K KOHTPOJIBHOM paboTe

1 Bapuanr 2 Bapuant

Al |r B
A2 | He U3MeHUTCs B 3 pa3a yBEJIUUUTCS
A3 | U3 IBYX KOHYCOB M [IMJIMHJpPA 13 IBYX KOHYCOB M LWJIMHJPA
A4 |4 401
A5 | 27mcem’ 16n
A6 | 864 500

500 3 4000 3
B7 3 T CM = T CM

B8 P40mcm” ;3007 em’;

487 cM° ; Sén CMZ;

C9 [13,5n

8

KonTtponbHas pabora Ne 17
KomMOuHaTopuka, CTATUCTUKA U TEOPHST BEPOSITHOCTEH.

Llenb: mpoBepka 3HAHUH U MPAKTHYECKHX YMEHHH OOYYaIOLIMXCS.

VYposens A.

Al. 11t KaKI0T0 U3 OMUCAHHBIX COOBITUI OMPEAETUTE, KAKUM OHO SIBJISIETCS. HEBO3MOKHBIM,

AOCTOBCPHBIM WA Cﬂy‘{aﬁHbIMﬁ

1) 3aBTpa OyzmeT xoporas Ioroza,

2) B stHBape B rOPOJIE MOMET CHET;

3) B 12 yacoB B ropojie UIET JOXK/Ab, a uepe3 24 "aca OyJeT CBETUTH COJHIIE,
4) Ha neHb POXKACHUS BaM MOJAPST TOBOPSINEro KPOKOANIIA,

5) Kpyriasi OTIMYHHULA [TOJYYUT JBOWKY;

6) KaMeHb, OPOLIEHHBIH B BOY YTOHET.
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A2. Onpenenute Moay, cpeaHee apupMeTHIeckoe 1 pasmax psima: 5, 6, 11, 11, — 1.

A3. KakoBa BepOsITHOCTB TOTO, UTO 3aAyMAaHHOE ABY3HAYHOE YUCJIO ACIUTCS Ha 3 WU ACIUTCS
Ha 2?7 Omnpenenure BUA COOBITHS.

a) CIIOKEeHNE COOBITHIA; 0) npounsBeneHue COOBITH.

A4 Boruucnute C; - C; —C}-C; .

AS. Ha cron OpocaroT aBa WrpalibHBIX TeTpadApa (Cepblii u Oenblil), Ha TPaHSAX KaXKIOro U3
KOTOPBIX TOYKaMH 0003HaueHbl uyncia oT 1 10 4. CKONBKO Pa3iMyHBIX Map YHUCEN MOXKET
MOSIBUTBCS HAa MPAHSAX 3THUX TE€TPAadPOB, CONPUKACAIOLINXCS C IOBEPXHOCTBIO CTOJNA?

A6. 13 10 nepBBIX HATYpaJbHBIX YHCEN CIy4YaifHO BeIOUparoTCs 2 yncna. Berucnure

BEPOSATHOCTH
CIEIYIOIIHUX COOBITHIA

a) OTHO U3 BBIOPAHHBIX YKCEN — BOKKA; 0) 00a drcia HeueTHBIE.
Yposens B.

B7. B 6purazne 4 xxeHuruHsl 1 3 My>kuuHbl. Cpean 1wieHOB OpUraabl pasbIrpbiBatoTCs 4 OmeTa B
teatp. KakoBa BEpOSTHOCTH TOTO, UTO cpeau obianareneil OMIETOB OKaXeTCs 2 KEHIIHHBI
U 2 My>KYUHBI?

B8. Ha kaxmoit kapTouyke HamucaHa OnHA U3 OYKB K, J, M, H, 0, . UeTbIpe KapTOYKU Hayrana
BBIKJIQJbIBAIOT OJIHY 3a Jpyrod B psa. KakoBa BepoATHOCTb, UTO NPU BBIKJIAIAbIBAHUU
MOJIyYHUTCSI CJIOBO «KJIOTD)?

VYposens C.

C9. Haiinute BepOSTHOCTB TOTO, YTO CIYYaiiHbIM 00pa30M BBIOpaHHOE ABY3HAYHOE YUCIIO MPH
nenenuu Ha 11 ngaet B ocratke 10.

2 BapuaHT
VYposens A.
Al. JInst KaXa0ro U3 OMUCAHHBIX COOBITHI ONpEeAeNnTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM,
JOCTOBEPHBIM WJIH CIy4YaiHbIM:
1) BBI BBIXOZIUTE HA YJIMILY, & HABCTPEUY UAET CJIOH,
2) Bac mpuriacAT jereTh Ha JIyHy;
3) yepenaxa Hay4YUTCS TOBOPHUTE;
4) BBINIAZIET JKENThIA CHET,
5) BBI HEe BBIMTPaETe, y4acTBYs B OECIPOUTPHILIHOM JIOTEpEE;
6) nocJe yerBepra OyneT MATHULA.

A2. Onpenenute Mofy, cpeaHee apupMeTHIeckoe 1 pasmax psima: 15, 4, 12, -3, 15.

A3. KakoBa BepOsSTHOCTb TOTO, YTO NEPBOE U3 3alyMaHHbIX ABY3HAUHBIX YHCEJ JEJIUTCS Ha 2, a
BTOpOE — enurcs Ha 57 Onpenenute BUI COOBITHS.

a) ciokeHue coObIThii; 0) Mpon3BeAeHNE COOBITHA.

A4. Borucnure 4, - A7 .

AS. U3 xopoOku, comepskamieil 8 MenkoB pa3inyHbIX nBetoB, ['eHa u Tans OepyT mo ogHOMY
Menky. CKOJIBKO CYIIECTBYET Pa3IMYHbIX BAPHAHTOB TAKOTO BHIOOPA IBYX MEJKOB?

A6. 13 10 nepBBIX HATYpAJbHBIX YHCEN CIy4YaifHO BeIONparoTCs 2 yncna. Berucnure



BEPOSTHOCTH
CIEIYIOIIHUX COOBITHIA
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a) OTHO U3 BBIOPAHHBIX YKCEN — enuHuIa, 0) o0a 4ncia YeTHbIE.

Yposens B.

B7. B ypue 6 Genbix u 4 uepHbIx mapa. M3 3Toil ypHBEI Haynmady ussnekian S5 mapos. Kakosa
BEPOSITHOCTH TOTO, UTO 2 M3 HUX Oenble, a 3 yepHbie?

B8. Ha xaxxmoii kapTodke HamucaHa onHa w3 OYKB p, €, T, V, J, X. UeTblpe KapTOUKH HAyran
BBIKJIQABIBAKOT OAHY 3a Apyrod B psiA. KakoBa BEpOATHOCTb, YTO MPU BBIKJIAJbIBAHUU

MOJIyUUTCS CJIOBO «CTYJI»?

VYposens C.

C9. Haiinure BepOATHOCTD TOTO, YTO CIIy4aiiHBIM 00pa3oM BBIOPAHHOE BY3HAYHOE YHCIIO TPU

neneHud Ha 13 maer B octarke 5.

Kpurepun o1ieHKH KOHTPOJIBHOH pabOThI

Saganust Bamnbr IIpumeuanne
Al - A6 6 Kasxaeiii npaBmibHbIA oTBET 1 Oan
B7,B8,CO 9 Kaxnpiii npaBuibHbBIN 0TBET 3 Oasia

MakcumanbHbIi Oamt 3a paboty — 15 Oasios

[MIkxana nepesoaa 6aIOB B OTMETKH

OTmeTka Uncno 6amioB, HEOOXOAUMOE ISl IOJYYEHUST OTMETKH
« 5» (OTINYHO) 15-14
« 4» (xoporo) 13-12
« 3» (yIOBJIETBOPUTENLHO) 11-10
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 10

OTBeThI K KOHTPOJIBHOM padoTe

5) cayd; 6) 1OCTOB.

1 Bapuant 2 Bapuant
1) cnyu; 2) noctos; 3) ¢y, 1) HeBo3; 2) ciyy; 3) HeBO3; 4) ciyd,;
Al 4)HEBO3M, 5) HeBO3; 6) AOCTOB.

mona pasna 11; pazmax 12; ¢p. apud.

Mona paBHa 15; pazmax 18; cp. apud. 8,6;

A2 6.4:
A3 |a 0
A4 |90 21600
AS |16 56
2 2
A6 |[a)0,2;0) 5 a) 0,2; 0) 5
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o7 |2 B
35 21
Bs | N
360 720
0,1
C9o L
90

3.3. BOIIPOCBI K OK3AMEHY

MO0 JUCLMITIIMHE «MaremaTuka»

BOIPOCEHI IO JUCITUTIUIMHE « MATEMATHKA»
JUISL [IOJINOTOBKE K ITPOMEXYTOYHOM ATTECTALIUM CTYEHTOB 1 KYPCA

9.

KoprHU ¥ CTEIEHM. KOPHU HATYPAJILHOM CTEIIEHHM M3 UYMCJIA U HUX CBOKCTBA.
CTEIIEHKM C PAIIMOHAJIBHBEIMU IIOKA3ATEJISIMU, HX CBOWUCTBA. CTEIIEHH C
JEUCTBUTEJIBHBIMH [TOKA3ATEJISIMM. CBOMCTBA CTEIEHH C JEACTBUTEJIEHBIM
TIOKA3ATEJIEM.

JlJorapuoM. JIOFAPHOM  YHUCJHIA. OCHOBHOE JIOTAPUGMUYECKOE TOXJIECTBO.
JECATUYHBIE U HATYPAJIGHBIE JIOTAPUOMEL. TTPABUIIA JIEUCTBUM C JIOT APUOMAMU.
IIEPEXO K HOBOMY OCHOBAHHIO.

IIPEOBPABOBAHUE AJII'EBPAMYECKHX BBRIPAXKEHUN. IIPEOBPA3OBAHUE
PATTMOHAJIBHBIX, HPPAITMOHAJIBHBIX CTEIIEHHBIX, TIOKA3ATEJIbHBIX "
JIOTAPUOMUYECKHUX BBIPASKEHH.

PAJIMAHHASI MEPA VIJIA. BPAII[ATEJIEHOE JIBHXXEHUE. CUHYC, KOCUHYC, TAHI'EHC U
KOTAHI'EHC YUCIJIA.

OCHOBHEIE TPHUI'OHOMETPUUYECKHE TOXJIECTBA, ®OPMVYIJIBL IIPUBEJEHUS. CHHVYC,
KOCHHYC U TAHI'EHC CYMMBI ¥ PABHOCTH JIBYX YI'JIOB. CUHYC ¥ KOCHUHYC JIBOMHOI'O
YIIIA. DOPMYIIEL ITOJIOBUHHOI'O VIIIA. IIPEOBPA3ZOBAHNS CYMMBI
TPUT'OHOMETPUUECKHUX OYHKIUH B IIPOU3BEJEHHUE M IIPOM3BEJEHUS B CYMMY.
BEIPAKEHUE TPUI'OHOMETPHUYECKHX ®VYHKIHMM UYEPE3 TAHI'EHC IIOJIOBHHHOI'O
API'YMEHTA. ITPEOEPA3OBAHUS ITIPOCTEUIIINX TPUI'OHOMETPUUYECKUX BBIPAYKEHU.
I[IPOCTEUIIINE TPUT'OHOMETPUUYECKHUE YPABHEHUSI. PEIIEHUE TPUI'OHOMETPUUYECKUX
VPABHEHUH. TIPOCTEHAIIWE TPUI'OHOMETPUYECKHME M HEPABEHCTBA. APKCHUHYC,
APKKOCHHYC, APKTAHI'EHC YHUCIIA.

DVHKIMU. OBJIACTE OIIPEJIEJIEHHS U MHOXECTBO 3HAYEHHUH;, I'PAGUK OYHKIIHH,
IIOCTPOEHUE I'PAGUKOB O YHKIIUN, 3A JAHHEIX PA3JIMUHBIMK CIIOCOBAMHU.

CBOHCTBA ®YHKIIMH: MOHOTOHHOCTE, YETHOCTh, HEUETHOCTh, OI' PAHUYEHHOCTE,
[IEPUOJUYHOCTE. TIPOMEXYTKH BO3PACTAHUS W VEBIBAHMSI, HAHBOJLIIEE U
HAUMEHBIIEE 3HAUYEHHS, TOUYKH DKCTPEMYMA. I'PA®UUYECKASI HHTEPIIPETAIIMS.
IIPMMEPEI ®YHKITMOHAJIBHBIX 3ABUCUMOCTEN B PEAJIFHBIX ITPOLIECCAX U SIBJIEHUSIX .
OBPATHBIE ®VHKIIMU. OBJIACTH OIIPEJEJIEHUSI M OBJIACTH 3HAUEHHKM OBPATHOM
OYHKIHU. ' PAGUK OFPATHOM ®YHKIHU.

10. OIPEJIEJIEHUS GYHKIIUMN, UX CBOUCTBA U I'PAGHKH.
11. OBPATHBIE TPUT' OHOMETPUYECKUE OYHKITHH.




12.

13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.

24.
25.

26.
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IIPEOBPA3BOBAHUS ' PAGUKOB. ITAPAJIJIEJIBHBIN ITEPEHOC, CAMMETPUSI OTHOCHUTEJIBHO
OCEHl KOOPJIMHAT U CHUMMETPHSI OTHOCUTEJIFHO HAYAJIA KOOPIHUHAT, CUMMETPUSI
OTHOCHTEJIFHO IIPSIMOH Y = X, PACTSIKEHHE U CXKATHE BOJb OCEX KOOPJIMHAT.
TTPUMEPEI HCIIOJIB3OBAHUS ITIPOU3BOIHOU JUISI HAXOXKJIEHUS HAHMJIVUIIIEL'O PEIITEHHSI
B IIPMKJIAJHEIX 3AJAYAX. BTOPASI IIPOU3BOJHAS, EE I'EOMETPUUYECKHUI U
OUBUYECKHIM CMBICI. TIPUMEHEHUE ITPOU3BOJHON K UCCIIEJOBAHUIO GYHKIHMN H
[IOCTPOEHUIO TPAGHUKOB. HAXOXIEHUE CKOPOCTH JJISd IIPOIIECCA, 3ATAHHOI'O
POPMYJIOU U TPAGHUKOM.

TIEPBOOBPA3BHASL ¥ HWHTEI'PAJ. IIPUMEHEHHE OIIPEJIEJEHHOI'O WHTETPAJIA JUIS
HAXOXJEHUS TUIOIMAJM KPUBOJIMHEMHOU TPAIIEITMH. POPMVYIA HBIOTOHA—
JIEMBHUIIA. IIPUMEPBI [IPUMEHEHUS UHTEI' PAJIA B ®U3UKE U TEOMETPUH.
PABHOCHIIBHOCTE YPABHEHHM, HEPABEHCTB, CUCTEM.

PAIIMOHAJIBHBIE, HWPPAITMOHAJILHEIE, IIOKA3ATEJIBHBEIE W TPUI'OHOMETPUUYECKUE
YPABHEHUSI U CHUCTEMBI. OCHOBHBIE IIPUEMBI WX PEINIEHUS (PA3JIOKEHUE HA
MHOXHUTEJIN, BBEJIEHUE HOBBIX HEU3BECTHBIX, [TOJICTAHOBKA, [PAOUUECKUN METOT).
PAIIMOHAJIBHBIE, HWPPAITMOHAJILHEIE, IIOKA3ATEJIBHBEIE W TPUI'OHOMETPUUYECKUE
HEPABEHCTBA. OCHOBHBIE IIPUEMBI WX PEINEHHS. MCIIOJIB30BAHHE CBOUCTB H
I'PAGUKOB ®VYHKIUHU ITIPHU PEIIIEHUH YPABHEHUU U HEPABEHCTB. METOJI UHTEPBAJIOB.
MBOBPAKEHUE HA KOOPJTHHATHOM TIJIOCKOCTH MHOXECTBA PEINEHHI YPABHEHHH U
HEPABEHCTB C JIBYMS ITEPEMEHHBIMH U UX CUCTEM.

BEPITMHEI, PEBEPA, TPAHHM MHOI'OTPAHHUKA. PA3BEPTKA. MHOI'OTPAHHLIE VYIJIBIL
BEIITYKIIBIE MHOI'OI PAHHUKH. TEOPEMA DHJIEPA.

TIPH3MA. TIPSIMAST U HAKJIOHHAS TTPU3MA. TTPABUIIBHAS TTPU3MA. TTAPAJIJIEJIEITATIE/T.
KVE.

TImpAMUIA. TTPABUITEHAS TINPAMUJIA. YCEUEHHAS TIMPAMUJIA. TETPAB/IP.
CHUMMETPHU B KVEE, B [IAPAJUIEJIEIIUIIEJIE, B IIPU3ME U IIMPAMUJIE.

CEYEHUSI KYBA, IIPU3MEI U [TUPAMUAJIHL.

IMmH P U KOHYC. VYCEYEHHBIM KOHYC. OCHOBAHWUE, BEBEICOTA, BOKOBAS
IIOBEPXHOCTB, OBPA3VIOIIIASI, PA3BEPTKA. OCEBBIE CEYEHHSI W CEYEHMS,
ITAPAJIIEJIEHBIE OCHOBAHUIO.

OBBEM U EI'O UBMEPEHUE. MHTEI' PAJILHASA ®OPMYJIA OB BEMA.

DOPMVYJIBL  OBBEMA  KVYBA, IIPSIMOYI'OJIBHOI'O  IIAPAJUIEJIEIIMIIEJIA,  IIPU3MBEL,
IIMIUHJIPA. DOPMYIIEI OBBEMA IIMPAMHUJIEI U KOHVCA. @®OPMVIIEI ILIOITAH
[TOBEPXHOCTEH ITUJIMHJIPA U KOHYCA. @OPMVYIJIBI OB BEMA IITAPA U IJIOIA M CPEPHI.
T1OJTOBHE TEJI. OTHOINEHHS IIJIOIAJIEN ITOBEPXHOCTENU U OB BEMOB IIOJIOBHBIX TEJI.
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3. 4. 3agaHus A1 UITOrOBOTO KOHTPOJIS (3K3aMeH)
1. OOmme nonoxeHus

DopMoOii aTTecTalluy MO AMCLMILIMHE sIBIsieTCsl 3K3aMmeH. Mtorom sxsamena ssnsercs
OILICHKA 3HAHWI U YMEHHUH 00y4aroIerocs Mo MATHOATEHON IITKAJIe.

Dx3amen IpOBOIUTCS B (POPME BBITOIHEHHS 3aJaHUH.
Y cnoBust MpOBEAEHUS 9K3AMEHA
DKk3amen TIPOBOIUTCS TIO TPYTIIIaM.
KonnuectBo BapuaHTOB 3aAaHus - 4.
3anaHus TNpeaycMaTpUBAaIOT OJHOBPEMEHHYIO IMPOBEPKY YCBOEHHBIX 3HAHUH M OCBOEHHBIX
YMEHHI 110 BceM TeMaM IporpaMMbl. OTBETHI IPEAOCTABIISIFOTCS] TUCbMEHHO.
Bpewmst BeImonHeHUs 3aaHus - 3 4acoOB (AKaJeMHUECKHUX ) C IEPEPBIBOM.
ObGopynoanme:  Oymara, pyuka, KapaHfall, JHHEHKa, BapHaHT 3aJaHMs, CIPAaBOYHAsS
JIUTEpaTypa, MUKPOKAJIbKYJIATOP.

2. KonrpoabHo-onieHOuHbIe MaTepuaisl (KOM)
UHcTpykumst 1yt 00y4aroIuXcsl MO BBITOJHEHHIO SK3aMEHALIMOHHON paboThI

Ha BbImOTHEHWE MUCHMEHHOW JK3aMEHALMOHHOW paloThl MO MaTeMaTUKe HaeTrcs S
acTrpoHoMuyeckux aca (300 mMunyT).

DK3aMeHalMOHHAast paboTa COCTOUT U3 2-X YacTel: 00s3aTeIbHON U TOTOJTHUTETBHOM.

ObsizarenpHass 4acTb COAEpKAT 3aJaHUsl MHHAMAJIBHO O0s3aT€NBbHOTO YPOBHS, a
JOTOJTHUTENbHAS YaCTh — O0JIee CIOXKHBIE 3a/1aHUsI.

[Ipu BBIMONTHEHNH OOJBIIMHCTBA 3aaHUHN 00s3aTeIbHON YacTU TpeOyeTcs MpencTaBUTh XOA
pelleHnss M YKa3aTb IOJNyuYeHHBIH OTBET. TONBKO B HECKOJBKUX 3aJaHHMAX IOCTATOYHO
NPEACTAaBUTh OTBET. 3a MPABHJIBbHOE BBIMOJIHEHHE JTIOO0T0 3aaHus U3 O0sI3aTeNIbHON YacTH BbI
nojiyqaere oauH Oamn. Ecnu BeI mMpHBOAMTE HEBEPHOE PELICHHWE, HEBEPHBI OTBET MM HE
NPUBOIUTE HUKAKOTO OTBETa, nojy4aere 0 0aios 3a 3agaHue.

[Ipn BBIMOTHEHUH JIFOOOTrO 3aAaHUs JOTOJHHUTENBHOW YacTH HEOOXOAMMO MOAPOOHO ONMHCATh
XOJI pEIIeHUs ¥ AaTh OTBET.
[IpaBusbHOE BBIMOJHEHHE 33aHUN JOMOTHUTENBHON YaCTH OLEHUBAETCS 3 Oajuiamu.

Bannbl, momy4yeHHbIE 3a BCE BBIOJHEHHbIE 3aJaHHSL, CYMMHUPYIOTCA.

[TocrapaiiTech MPaBUIBHO BBHIMOJIHUTE KaK MOXKHO Ooblie 3a1aHuil U HAOpaTh KaKk MOKHO
Gounbiue Oamwios.

llepeo nauanom pabomel GHUMAMENbLHO O3HAKOMbMECH CO WIKANOH Nnepesooa Owiiog 6
ommemxu U obpamume GHUMAHUE, YMO HAYUHAMS pabomy ciredyem ¢ 3A0AHUll OOA3AMeNbHOl
uacmu.

LIxana nepesooa 6annos 6 ommemxu no NAMUOAILTbHOI cucmeme
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16. (1 6amn) Teno ABUKETCS MO TPSIMON TaK, YTO PACCTOSIHUE S OT HAYaJbHON TOYKHU
M3MEHSIeTCA 110 3aKOHy S = 57— 0,5 (M), rie f - BpeMsi IBIDKEHHS B CEKyH/IAX.
Hatinute ckopocTh Tena yepes 4 ¢ nociie Havajaa JBHXKEHUS.

17. (1 6ann) Pemnts ypasaenune 2sin” x—3sin x+1=0.

1

18. (1 6amn) Pemmre nepasencrso 49 < (7)x

Jlononnumensnas vacms
Ilpu BeimonHeHuy 3aganuii 19 - 22 3anummuTe XOf pelleHus U MOJYYeHHBIN OTBET.

19.(3 6anna) Halinute Hammenblee 3HaueHue PyHKIUU y=2cosx+5x+8 Ha
tH
orpeske| 0; |

_l 2x4+y=15
20.(3 6anna) PemuTe cuctemMy ypaBHEHUH :
x—3y=log, 16

21.(3 6anna) PaBHoOOYHas Tpamneiysi ¢ OCHOBaHUAMHE 12 ¢cM U 24 ¢M U BBICOTOU 8 CM B MEPBBIii
pa3 BpalaeTcsi OKOJIO MEHBIIEro OCHOBAHUSI, @ BO BTOPO — OKOJIO Oosibliero. CpaBHUTE
OO0BEMBI TN BPALEHHSI.

22.(3 6anna) HaiinuTe pemenue ypaBHeHUs COS2X —SIN X =0082 X .

VYKaXute KOpHH, MPUHAJIEKALINE OTPE3KY [O;27z].
4 BapuaHT

Obszamenvuas yvacmeo
IIpu BeIMONIHEHUN 3a0aHUN 1-3 3anUIINTE XOA PELICHUs U NOJYYEHHbINA OTBET.

—

. (1 6amr) Haiimure kopens ypaBHeHHs 3 > ° =9,
84

510g57

[\®)

. (1 6amn) HafinuTe 3HaU€HNE BBIPAKCHHUS

(9%

. (1 6amn) Tapukosas pyuka crout 20 pybneii. Kakoe HanOoblee 4MCIO TAKUX PydeK
MOxHO Oyner kynuThb Ha S00 pybuneit mocne nmoeienus neHs! Ha 10%7?

IIpu BeIMONHEHUY 3aJaHUN 4-7 3aNUIINTE OTYYEHHBIN OTBET.

4. (1 6ann) Ha pucynke (cM. HIke) n3obpakeH rpaduk GpyHkuuu y = f (x) , OIpEIIeNICHHON Ha
untepBane (-1; 12). Onpenennure KOJUYECTBO LEIBIX TOYEK, B KOTOPBIX MPOU3BOIHAS
(YHKIMH TTOJIOKUTENbHA.

wn

. (1 6ann) Onpenenute HauMeEHbIee W HAWOONbIIEe 3HAYEHUS (PYHKIHH.
. (1 6ann) Ilpu kakux 3HaueHmsx x, flx) > 0.
. (1 6ann) Ilpu kakux 3HaUeHMsX X, flx) <O0.

~N O
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16. (1 6amn) Teno ABMKETCS MO MPSMOM Tak, YTO pacCTOSIHUE S OT HaYaJbHOH TOUKU
M3MeHsieTCs 0 3aKoHy S =7+ 0,5/ (M), rae ! - BpeMmsi IBIKEHHS B CeKYH/IaX.
Hatinute ckopocTh Tena yepes 4 ¢ nociie Havajaa JBHXKEHUS.

17. (1 6ann) Pemmmts ypaBHeHHE 2¢0s’ x—cosx—1=0.

18. (1 Gann) Pemure nepasenctso 27

1+2x >(é)2+x.

Jlononnumensnasn vacmse

IIpu BemonHeHuy 3aganuii 19 - 22 3anummure XOf pelleHus U MOTYYeHHBI OTBET.

3
19.(3 6anna) Haiinute HanmeHbInee 3HaueHne GyHKIMU y=6cosx+11x+7 Ha oTpeske {O; 77[} :

20.(3 6anna) Pemnre cucremy ypaBHEHHIH {

x+4y=16
log, y =log, (4x+4)

21 .(3 6amna) PaBHoOoUHAs Tpamnenusi ¢ OCHOBaHUAMHE 12 ¢cM U 28 ¢M U BBICOTOM 6 CM B MEPBBIii
pa3 BpalaeTcsi OKOJIO MEHBIIEr0 OCHOBAHHUSI, @ BO BTOPOI — OKOJIO Oosbliero. CpaBHUTE
TUTOLIAIH TOBEPXHOCTEH TeJ BpaIleHHS.

22.(3 6anna) Hafinure Bce perueHus ypaBHEHHUs cos 2 X + sin

2

VYKaKuTe KOPHU, NPUHAIIIEKAIUE OTPE3KY [— T, 72'].

OTBeTHI K KOHTPOJIbHOM paboTe

X+cos x=0.

1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 x =-1 x =-3 x =12 x =3
2 0,5 0,2 14 12
3 8 ¢makoHOB 23 teTpagu 20 terpanen 22 tetpagu
4 4 ToukH 6 TO4eK 5 TO4eK 5 TO4eK
5 Vuau6 = 475: Yuaum = '3;3 Yuaue = 3; Yuaum = '375 Yuaue = 47 Yuaum = '3;2 Yuaue = 373: VYuanm — -
3
6 X x €[-2;2]1U[6;7) x €(-10;-8]uU[-2;2) x e(-L2]u[4:8]
e(—6;,-4]1U[-2;2]1U][6:8)
7 x €[-4,-2]1U[2:6] x e(-7,-2]1U[2;6] x €(=8;,-2] x €[2;4]U[8;12)
8 5 ina=0,8 12
sinazﬁ cosy == == cosax=——
3 3 13
9
x:i£—£+27m,neZ x:(—l)”z—erﬂn,neZ x:iz—£+27m,neZ xZ(—l)nZ—ﬂ'-i-ﬂn,f
3 3 6 2 6 2 6
10 0,2 -7 -1 22
11 184900 TrIC. pYO. 213750 teIC. pYO. 381 pyb. 352 pyb®.
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12 6 4 12 12
13 256 243 256 216
14 4u-9 3u?2 3ul 4ui3
15 1 5 864 4
16 4 cexyHabl 2 CeKyHAbl Im/c 5 m/c
17 V4 x=0+mne” T x=0+2m,
x:—5+27m,neZ x=—+27mn, 5
2 x=+"4 2m,n e/
x=(-1)" -%Jrﬂn,neZ 3
18 x<2 x<l1 x<3
X>——
19 21 9 10 13
20 x=1,y=2 x=1,y=0 x=7,y=1 x=0,y=4
21 1387 cm” 224m cm’ Ha 2567 cM’ Ha 1927 cm”
22
O;z;ﬂ';Zﬂ' J_rz;O O;7z‘;3—7[ iz;iﬂ'
2 2 2 2

CounanbHO-3KOHOMUYECKHH TPOQHIIH
1 BapuanT

Ob6sa3amenvHas yacmo

IIpu BeIMONHEHUN 3a7aHUN 1-9 3anUIINTE X0 PEIIEHUs U MOJYYEHHbINA OTBET.

1. (1 6amn) 1 metp cutna cromn 80 pyboneii. CkobKO MOXKHO KynuTh TkaHu Ha 1000 pyOuei,
€CJIM aAMUHHCTpALMs Mara3uHa B 4eCTb Mpa3faHuKa caenana ckuaky 10%?

2. (1 6ann) B rpynme 25 crynenTos. Heobxoqumo BEIOpaTh CTapOCTy, 3aMECTUTENS
crapocTsl U pusopra. CKONBKO CYIIECTBYET CITOCOOOB 3TO CAENATh?

3. (1 6amn) [poxonut mu rpaduk GyHKIMK Y = - 2X° depe3 TOUKH
a) A (0,5; -0,5); 6) B(-1,5; 1,1).

4. (1 6ann) Cropona kBaapara pasHa 4 cM. Touka, paBHOyJaIeHHAS OT BCEX BEPIIUH
KBaJpaTa, HAXOMUTCS Ha PACCTOSHUHU O CM OT TOYKH TMEPECEYEHUs €r0 TuaroHaei.

Hafinute paccTossHME OT 3TOM TOUKHM A0 BEPIIMH KBaapaTta.

5. (1 6amn) Haiinute kopensb ypaBHeHus log, (4 -x) = 2.

8 1

6. (1 6ann) BerauciuTe 3HAYEHUE BHIPAKEHHUS] 89.6418
1 .2—x 2x—1
7. (1 6ann) Pemnte HEpPaBEHCTBO (f) > 9%

8. (1 6amn) SBmsercst mm pyuxrwst F(x)=x* - 3x* + 1 nepBoobpasHoii 1t GyHKLIHH
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19. (3 6anna) Pemute ypasuenue (2x—3)- \/3)62 -5x-2=0.

20. (3 6amna) IlpsmoyronbHas Tpamenusi ¢ OCHOBaHUSMH 6 ¢M U 10 CM U BBICOTO# 3 cM
BpalaeTcs BOKPYT OObIIOr0 OCHOBaHMs. Halinure rmiomanab MoBepXHOCTH
MOJIy4EHHOT'O TeJla BPALLSHHUSI.

x+4y =16
10g7y—10g7 4=10g7 (x+1)

22. (3 6anna) Pemute ypaBHeHue |4 - Sx|=5x - 4.

21. (3 6anna) PemuTe cucrtemy ypaBHEHUH {

2 BapuaHT
Oosa3amenvHaA Yacmo

IIpu BeImoONHEHUN 3a0aHui 1-9 3anuIINTE XON PEIIEHUs U MOJYYEHHBIN OTBET.

1. (1 6ann) Terpans crout 30 pybneit. Kakoe HanOonbliee 4UCIO TAKUX TETPAIEH MOXKHO
Oynmer xynuth Ha 350 pybOuselt mocne nmoHwxkeHus ueHsl Ha 10%?

2. (1 6ann) B rpymnme 30 cryaentoB. HeoOxoamumo BEIOpATh CTAPOCTY, 3aMECTHTENIS] CTAPOCTHI U
npodopra. CKOJIBKO CyIIECTBYET CIIOCOOOB 3TO caenaTh?
3. (1 6amn) [poxonut mu rpaduk GyHKIMK y = 2x° depes TOUKH

a) A (0,5;0,5); 6) B(-1,5; 1,1).

4 (1 6amn) CropoHa kBaapata paBHa 4 cMm. Touka, He MpUHAANIEKAINAS TUIOCKOCTH KBaJpara,
yAajeHa OT KaKIO0W U3 ero BEpIIMH Ha paccTtossHue 6 cMm. Halinute pacctosHue OT 3TOMN
TOYKH 70 TUIOCKOCTH KBajpaTa.

5. (1 6ann) Haiinute kopensb ypaBHerus log, (5 -x) = 3.

5 1

6. (1 6amn) Bo4uCIUTE 3HAYEHHE BHIPAKEHUSI 461612

1+2x >(1)2+x.

7. (1 6ann) Pemute HepaseHcTso 27
8. (1 6awn) SApmsiercst mu yukuus F(x)= x° + 3x — 5 mepBoobpasHoil st GyHKIuK
fx)=3x*+x ?

9. (1 6amn) JlaHbI BEKTOPBI [;{3; I, - 2} u 5{1; 4; —3}. Haiinure G=2b—C .
10. (1 6amn) Hopucyiite rpaduk HeTHONH (PyHKIIUM.






IIpu BemmonHeHuy 3aganuii 19-22 3anumure XoA peLIeHus U MOJTy4YeHHBIH OTBET.

19. (3 6anna) Pewure ypasnenune (6x—5)/ 2x2 —5x+2=0.

20. (3 6amna) IlpsmoyronbHas Tpamnenus ¢ OCHOBaHUSIMU 12 ¢cM 1 15 ¢M u BBICOTOH 4 cM
BpaIaeTcsi BOKPYT MEHBINEr0 OCHOBaHUs. Haiimure miommaas moBepxX HOCTH
MIOJIy4EHHOT'O TeJla BPALSHHUSI.

21. (3 6anna) Pemute cucrtemy ypaBHEHUIH {

22. (3 6anna) Pemute ypaBHeHue |7 - 4x|=7 - 4x.

4x—-y=2,

log12 erlog12 3:10g12(y+1).

OtBeThI K KOHTPOJIbHON padoTe
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1 Bapuant 2 BapuaHT
1 13 meTpoB 12 Terpanei
2 13800 ciocoOoB 24360 criocoboB
3 a) na; 0) Her. a) na; 6) Her.
4 2411 247
5 x=0 x=-3
6 8 4
7 x<-4
X>——
8 F(x) ne sansercs neppoobpaszHoi myist | F(X) He sIBNsieTCs] IepBOOOPA3HOM 1IIsi
J&) J&)
9 {~1,-5;10} {5:-2: -1}
10 | rpaduk cuMMETpUYEH OTHOCUTEITHHO rpad K CHMMETPHUYEH OTHOCUTENBbHO
ocu OX ocu OX
11 xe[-3;6] xe[-3,5;4,5]
12 VYhaue — 47 Yuaum ~— - 4;5 VYhaue — 67 Yuanm ~— - 2;5
13 | pyHKuMs BO3pacTaeT IpH byHKIMA BO3pacTaeT IpH
xe[-3;1]u[4;6], dyHkius yObiBaeT xe[-3,5-11u[2,5,4,5] , byakuus
npu xe[1;4] yobiBaer npu xe€ [—1;2,5]
14 | f(x)<0 mpu xe[-3;—-0,7]U[2,8;5,5] Jf(x)<0 npu xe[1,2;3,6]
15 1 28,5
25—
3
16 x=2 x=2
17 f'(x)=4x+cosx f'(x)=6x—cosx
18 3z Ix Tr 1lx
4° 4 6 6
19 2u0,5 2 — 1
3
20 60 7 cm’ 156w em”




S7

21

x=0,y=4

22

4
xe[—;+w
[5 )

I

3. Kpurepun onennsanus

TpeboBaHMs K BBINOJHEHUIO 33JaHUH SK3aMEHALMOHHON paboThI:
U3 MPECTABIEHHOrO PEIIeHNs] MTOHATEH X0/ PacCy>KaeHuil 00ydaromerocs,

v
v
v
v
v

HE MPUBOAUT HUKAKOT'O OTBETa, OH mosy4daer 0 Gansios.

X0 pelICHUA OBbLT MaTeMaTHUIECKHU I'PaMOTHBIM,
HpeHCTaBHeHHbIﬁ OTBET ObLI MPaBHUJIbHBIM,

MeTon U (popMa OTMHUCAHUS PEIIEHHS 3a1a41 MOTYT ObITh TPOU3BOJILHBIMY,

BBITTOJTHEHUE KXKIOTO U3 3aJaHHi OLIEHUBAaeTCs B Oajiax.

3a mpaBUIIbHOE BBITIOJHEHHE JIFOOOTO 3ajaHus U3 00s13aTeNIbHON YacTh 00yUarOIIMACS MMOJTyyaeT
onuH Oasmn. Ilpu BBINOJIHEHWM 3amaHusl U3 OOS3aTENBHON YaCTH, rAe HEOOXOOMMO MPUBECTH
KpaTKOe pelleHne, 32 HETMOJHOe pelleHue 3a0anns (BbIUUCIUTEIbHAS OTHOKA, OMUCKA) MOXKHO
BbIcTaBUTh 0,5 Oamna. Ecim obydaronuiicss IpUBOIUT HEBEPHOE PELICHNUE, HEBEPHBIH OTBET HIIH

Ilpu BemoONTHEHNN MOOOTO 3aJaHKs  TOTIOJHHUTENBHON YaCTH HMCHOJB3YIOTCS CIENYIOIIIe
KPUTEPUU OLICHKH 3a1aHUMN:

banbl Kpurepnn OLIEHKH BBINOJHEHHOIO 331aHNs
3 Haiinen npaBUJIBHBIN XOf PELIEHUs, BCE €r0 LIard BBINOJHEHbl BEPHO U MOJYYEH
MIPaBUJIbHBII OTBET.
5 [IpuBeneHoO BepHOE pelIeHHe, HO TOMyIIeHa BEIMUCIUTENbHAS OUTHOKA MITH OIHCKA,
IIPU 3TOM MOXKET ObITh MOJYYEH HEBEPHBIA OTBET
1 Pemenne HayaTto JOrM4Yeckd BEPHO, HO JAOMYyLIeHa OMMOKa, JHOO pelieHue He
JOBEACHO 0 KOHLA, DU 3TOM OTBET HEBEPHBIN UJIX OTCYTCTBYET.
0 HesepHoe penienne, HEBEPHBINM OTBET UIN OTCYTCTBUE PELICHUS.
Saganust Bannbr [Ipumeuanne
1-18 18 Kasxnprit npaBuiibHbIN oTBET 1 Oamn
19 -22 12 Kasxnprit npaBunibHbIN 0TBET 3 Oana

MakcumanbHbIi Oam 3a padoty — 30 OasioB

LIxana nepesooa 6annos 6 ommemxu no NAMUOAILTbHOM cucmeme
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Pemenue 3amaun cuuraercsi Ge3ynpeyHbIM, €CJIH MPABIIIBHO BBIOPAH Coco0 pereHus,
CaMO peLICHHE COIPOBOXKAAETCS HEOOXOMUMBIMU OOBSICHEHHSIMH, BEPHO BBITIOJHEHBI
HY>KHbBIE BBIYHCIICHHS U TPeoOpa3oBaHus, MOJTyUeH BEPHBIA OTBET, MOCJIEOBATENBHO U
aKKypaTHO 3aITMCAHO PelleHHeE.

5. OuenHka oTBeTa OOyYaroIIerocsi MPH YCTHOM M MUCBMEHHOM OIPOCE MPOBOAMTCS IO
nATHOAIBHON CHCTEME, T. €. 32 OTBET BBICTABJIIETCS OfHA M3 OTMETOK: | (ruoxo), 2
(HEey1OBNETBOPUTENHHO), 3 (yIOBIETBOPUTENBHO), 4 (XOpo1Io), 5 (OTINYHO).

6. IlpenomaBarenb MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIA OTBET HA BONPOC HIIU
OPUTMHAJIbHOE  pEIleHHe 3a/7a4yd, KOTOpble CBUACTENBLCTBYIOT O  BBICOKOM
MaTeMaTHYECKOM Pa3BUTHH OOYYaOLIErocs; 3a pelmenne Oosee CIOKHON 3a1auu WK
OTBET Ha 0OJiee CIIOKHBIA BOMPOC, MPENJIOKEHHbIE O0YYarOIIEeMyCsl JOTOJHHUTEIBHO
MIOCJIE BBIMTOJIHEHUS] UM 3aJJaHUM.

Kpurepun ommbok

K rpy06s M ommOkaM OTHOCITCSA OMMOKHU, KOTOPBIE OOHAPYKUBAOT
He3HaHue oOydJaroummucs (QopMyJl, MPaBWJ, OCHOBHBIX CBOWCTB, TEOPEM U HEYMEHHE
UX MPHUMEHSTh, HE3HAHWE NPUEMOB PEIleHHs 3a/1a4, PaCCMaTPUBAEMBIX B YUeOHHKAX, a
TAK’Ke BBIUMCIUTEIbHBIE OIIUOKH, €CJIN OHU HE SIBISIFOTCS OTHMCKOMA,

K HerpyOb M omubKkaM OTHOCATCSA: MOTEPst KOPHS WM COXPAHEHHE B
OTBETE€ TIOCTOPOHHETO KOpHs, OTOpacbiBaHHe 0Oe3 OOBSICHEHW ONHOr0 W3 HHX W
PaBHO3HAYHBIE VM,

K HEeago4dYeTawm OTHOCATCA. HEPALHUOHAJIBHOC PCHICHUE, OIUCKU,
HEAOCTATOUYHOCTDb UJIM OTCYTCTBUEC l'IO$ICHeHI/II\/'Ij 000CHOBaHHI1 B pEeUICHUAX.

OLueHKa yCTHBIX OTBETOB

OTBeT OLIEHUBACTCS] OMMEMKOIl «5», ecliu O0yYaroLIHICs:

IIOJIHO PAcKpPbUT COAEpKaHHE MaTepuajga B oObeMe, NMPEedyCMOTPEHHOM INPOrpaMMON U
y4eOHUKOM,

U3JIOKHJI ~ MaTepuall  IPAMOTHBIM  SI3BIKOM B ONPEAENCHHOH  JIOTMYECKOM
MOCJIEIOBATEIBHOCTH, TOYHO HCIIONB3YsI MATEMATUIECKYIO TEPMHHOJIOTHIO U CUMBOJIHKY;
NPaBUIIBHO BBIMOJHWII PUCYHKH, YEPTEXH, TPaPHKH, COMyTCTBYIOIINE OTBETY;

MOKa3aJl yMEHUE HIUTIOCTPHPOBATh TEOPETUUYECKHE MOJIOKEHNUSI KOHKPETHBIMU NIPUMEPAMHU,
NPHUMEHSTh UX B HOBOW CHTYallUU TPH BBIOJHEHUH TIPAKTUUECKOTO 3aJaHHS,
NPONEMOHCTPUPOBAJI  YCBOGHHWE pPaHEe W3YUEHHBIX COINYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTb U YCTOWYHBOCTH UCIIOIB3YEMBIX TPU OTPAOOTKE YMEHHI U HABBIKOB,
OTBEYaJl CAMOCTOSTENbHO 0€3 HaBOMAIIMX BOIPOCOB Hpemnopasares. Bo3MoxkHBI onHA -
IIB€ HETOYHOCTH NPU OCBEIIEHNUH BTOPOCTEIIEHHBIX BONMPOCOB HJIM B BBIKJIA/IKAX, KOTOPBIE
00y JaroLIUIACS JIETKO UCTIPABILI 10 3aMEUaHHIO MPENOAaBaTEIIs.

OTBeT OIIEHUBAETCS OTMETKOMN «4», €CJIN OH YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSIM  Ha
OLIEHKY «5», HO IIPU 5TOM UMEET OJUH U3 HEAOCTATKOB:
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® B H3JIOXKEHWU JOMyIIeHbl HeOOJbIINE MPOOeNbl, HE HCKA3WBIIMNE MaTEMaTHYECKOe
Cofiep>KaHUe OTBETA;

e JOMyILEeHbl OJWH — JBa HEeAOYeTa IMpPHU OCBELIEHWH OCHOBHOIO COJEpKaHUs OTBETa,
UCIPABJIEHHBIE IO 3aMEUAHUIO NPENOAaBaTENs;

e nonymeHbl omuOka wWin Oojiee ABYX HENOYETOB IPH OCBELICHHH BTOPOCTETIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEeUaHHUI0 NpenojaBaTes.

OtMeTka «3» CTaBUTCS B CIENYIOIMUX CIAy4asx:

® HEMOJIHO WJTH HEeTIOCIeIOBATEIbHO PACKPBITO COJIEpKaHNEe MaTepuaa, HO MoKa3aHo obdinee
MOHMMAaHUe BOMPOCA U MPOAEMOHCTPUPOBAHBI YMEHHUS, AOCTATOYHBIC MU JabHEUIIETO
YCBOGHHSI MPOrPaMMHOTO MaTepuaa (onpeneneHHbie « [peboBaHUSIMEI K MaTeMaTUIECKOM
MOATOTOBKE OOYYaIOIIUXCSD»),

® UMEJNCh 3aTPYAHESHUSI WJIH JOMYIIEHbI OIUOKH B ONPENEICHIH MOHATUH, UCTIOJIb30BAHUN
MaTeMaTUYEeCKOH TEPMHUHOJOIMHM, YEPTEXkKax, BBIKJIAAKaX, WCOPABIEHHbIE IOCIE
HECKOJIbKMX HABOJASILIUX BOIPOCOB MPENOAABATENIS,

e OOydYalOIMUiiCs  HE CHOPaBUJICS C TPUMEHEHHUEM TEOPUHU B HOBOW CHUTYyallUd TPU
BBITIOJTHEHUH TPAKTHYECKOrO 3a/laHusl, HO BBIMOJHII 33MaHusi 00s3aTeNIbHOTO YPOBHS
CJIOKHOCTH MO JaHHOH TEME;

® [pU 3HAHWH TEOPETHUYECKOr0 MaTepHalia BBIABJIEHA HEIOCTATOYHAs C(HOPMHPOBAHHOCTH
OCHOBHBIX YMEHHUI U HABBIKOB.

OTtMeTka «2» CTaBUTCS B CAEAYIOIUX CIAy4asx:

®  HE PacKPHITO OCHOBHOE COZEPKaHNe Y4eOHOro MaTepHana,
e OoOHapyXeHO HE3HAHWE WJIM HEMOHMMaHHe oOydarommmMcs Oomplued uiam Haubojee
Ba)KHOH yacTH y4eOHOro MaTepuana,
¢ JONYLICHBI OIMMOKHU B OonpeaAcCICHUN l'IOHfITI/II\/'Ij np1u HUCIMOJNb30BAHUHU MaTeMaTU4eCKOil
TEPMHUHOJIOTUH, B PHUCYHKaxX, uepTekax WM Tpadukax, B BBIKJIAAKAX, KOTOPbIE HeE
VICTIPABJICHBI MIOCJIE HECKOJIbKUX HABOMSAIINX BOIPOCOB MPETIOAABATENS.

OtmeTka «1» CTaBUTCS, €CIIU:
o oOyyaromuiics OOHAPYKUJI MOJTHOE HE3HAHUE U HENMOHUMAaHHUEe U3y4aeMoro yaeOHOro

MaTepuaia Uik He CMOT OTBETUTh HU HA OMH U3 MOCTABJICHHBIX BOTIPOCOB IO
H3y4yaeMOoMy MaTepuaiy.

BOITPOCBHI K B5K3AMEHY
no quctumuinee  «MaremaTtuka»

BOIIPOCEI IO JUCITUIUIMHE « MATEMATHKA»
JUISL [IOJIFOTOBKE K ITPOMEXXY TOUYHOM ATTECTAIIMU CTYJIEHTOB 1 KYPCA

27. KopHM U CTEIEHU. KOPHU HATYPAJIBHOM CTEIIEHHM M3 UHCJIA U UX CBOWCTBA.
CTEIIEHU C PAIIMOHAJIBHBEIMU IIOKA3ATEJISIMU, HX CBOWUCTBA. CTEIIEHH C
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JEMCTBUTEJIBHBIMH  TTIOKA3BATEJISMU. CBOMCTBA CTEIIEHH C JIEUCTBHUTEJILHBIM
[TOKA3ATEJIEM.

JJorapUoM. JIOTAPHOM  4YUCHA. OCHOBHOE JIOTAPUOMHUYECKOE TOXJIECTBO.
JECATUYHBIE U HATYPAJIGHBIE JIOTAPUOMEL. TIPABWIA JIEMCTBUM C JIOT APUOMAMU.
TTEPEXOJ] K HOBOMY OCHOBAHHIO.

ITPEOBPABOBAHUE AJITEBPAMYECKHUX BBIPAKEHUU. IIPEOBPA3OBAHUE
PAITMOHAJILHEBIX, HPPAITMOHAJIBHBIX CTEIIEHHBIX, [TOKA3ATEJBHBIX )51
JIOI' APUOMUYECKUX BBIPAYKEHUI.

PAJIMAHHASI MEPA VIJIA. BPAII[ATEJIEHOE JIBHXKEHUE. CUHYC, KOCUHYC, TAHI'EHC U
KOTAHI'EHC YUCIJIA.

OCHOBHEIE TPHUI'OHOMETPUUYECKHE TOXJIECTBA, ®OPMVYIJIBL IIPUBEJEHUS. CHHYC,
KOCHUHYC U TAHI'EHC CYMMBI U PASHOCTH JIBYX VI'IOB. CHHYC U KOCUHYC JIBOMHOI'O
VTIIA. DOPMVIJIBI [TOJIOBHUHHOI' O VIIJIA. IIPEOBPABOBAHUSA CYMMBI
TPUTOHOMETPUUECKHUX ®VYHKIIUM B IIPOM3BEJFHUE W IIPOM3BEJIEHUS B CYMMY.
BLIPAXKEHUE TPUI'OHOMETPHUUYECKHX OVHKIIUM UYEPE3 TAHI'EHC IIOJIOBUHHOI'O
APT'YMEHTA. IIPEOBPA3OBAHHS ITPOCTEUIIHX TPUT'OHOMETPUYECKHX BBIPAYKEHHI.
TTPOCTEHUINME TPUI'OHOMETPUYECKHE YPABHEHUA. PEIIEHUE TPUT'OHOMETPUYECKUX
VPABHEHUH. TIPOCTEHAIIWE TPUI'OHOMETPUUYECKHME W HEPABEHCTBA. APKCHUHYC,
APKKOCHHYC, APKTAHI'EHC UHCJIA.

DVHKIMU. OBJIACTE OIIPEJIEJIEHHS U MHOXECTBO 3HAYEHHUH;, I'PAGUK OYHKIIHH,
IIOCTPOEHHUE I'PAGUKOB O YHKIIUN, 3AJJAHHEIX PA3JIMUHBIMU CIIOCOBAMHU.

CBOHCTBA ®YHKIIMH: MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OI' PAHUYEHHOCTE,
HHEPUOJHUYHOCTE. TIPOMEXYTKU BO3PACTAHUSI W YBBIBAHUSI, HAMBOJIBIIEE U
HAVMMEHBIIEE 3HAUYEHMS, TOUKU DKCTPEMYMA. I'PAGHUYECKASI HUHTEPIIPETAIIMS.
TTPUMEPEI ©@YHKITMOHAJIEHBIX 3ABUCHMOCTEN B PEAJIBHBIX ITPOLIECCAX U SIBJIEHHSIX.
OBPATHBIE ®YHKIIMU. OBJACTL OIIPEJEJIEHUS M OBJIACTL 3HAUYEHUU OBPATHOU
OYHKIIMU. ' PAOUK OBPATHOM O YHKIUH.

OILIPEJIEJIEHHSI ®YHKIHUN, UX CBOUCTBA U ' PAGUKH.

OBPATHBIE TPUT' OHOMETPUUECKHUE ®YHKIIHH.

IIPEOBPA3BOBAHUS 'PAGUKOB. ITAPAJIIEJIBHBIN ITEPEHOC, CAUMMETPHSI OTHOCUTEJIEHO
OCEUA KOOPIHMHAT U CUMMETPHS OTHOCUTEJIBHO HAUAJIA KOOPIUHAT, CUMMETPUSL
OTHOCHUTEJILHO ITIPAMOM Y =X, PACTSIKEHHE U C3KATHUE BJIOJIL OCEH KOOPJIUHAT.
TTPUMEPLI HCIIOJIL30OBAHUS [TPOM3BOIHON I HAXOXIEHUS HAUJIYYIIIEL'O PEIIIEHHA
B IIPMKJIAJHEIX 3AJAUYAX. BTOPASI IIPOU3BOJHASI, EE I'EOMETPUUYECKHUI U
OUBNYECKHM CMBICI. TIPUMEHEHUE ITPOU3BOJHON K UCCIEJOBAHUIO GYHKIHN H
IIOCTPOEHHUIO TPAGHKOB. HAXOXIEHUE CKOPOCTH JUISL IIPOLIECCA, 3AJJAHHOI'O
POPMYJIOU U TPAGHUKOM.

IIEPBOOBPA3BHASL W HHTEI'PAJIL. TIPUMEHEHWE OIIPEJEJEHHOI'O WHTEIPAJIA IS
HAXOXJEHUS TUIOIIAJM KPUBOJIMHEMHOU TPAIIEITMH. POPMVYJIA HBIOTOHA—
JIEWBHUIIA. IIPUMEPBI [IPUMEHEHUS UHTEI' PAJIA B ®U3UKE U TEOMETPUH.

. PABHOCWJILHOCTL YPABHEHHH, HEPABEHCTB, CUCTEM.
42.

PAITMOHAJILHBEIE, HWPPAIIMOHAJLHEIE, ITOKA3ATEILHBEIE M TPUTOHOMETPHUYECKUE
VPABHEHUSI U CHUCTEMEI. OCHOBHEIE IIPUEMBI KX PEIIEHUS (PA3HO}KEHI/IE HA
MHOXUTEJIN, BBEJIEHUE HOBBIX HEM3BECTHEIX, IIOJICTAHOBKA, IPAGHYECKHNA I\/[ETOZ[).
PAITMOHAJILHBIE, HWPPAIIMOHAJLHEIE, ITOKA3ATEILHBEIE W TPUTOHOMETPHUYECKUE
HEPABEHCTBA. OCHOBHBIE IIPUEMBI MX PEIIEHMSI. HCIIOJIB30BAHUE CBOMCTB U
I'PAGUKOB ®YHKIIUHU IIPY PEIIIEHHUU YPABHEHHI U HEPABEHCTB. METOJI HHTEPBAJIOB.
M30BPAXKEHUE HA KOOPJIMHATHOM INIOCKOCTU MHOXKECTBA PEIIEHUN YPABHEHHWH U
HEPABEHCTB C ABYMJ IIEPEMEHHBEIMU U UX CUCTEM.












