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1. TACITIOPT KOHTPOJIbBHO-OHEHOYHbIX CPEJICTB

1.1 ObsacTh NpUMeHeHHSA

KoHTponbHO-OLIEHOUHBIE ~ CPENCTBAa  MpEeAHA3HAUYEHbl Uil  KOHTPOJsI U OLEHKH
00pa30BaTeNbHbIX JOCTIXKEHUH OOydYaloluXcs, OCBAaMBAIOIIMX MpOrpaMMmMy ydeOHOTO HpeaMeTa

OVYII.04 Maremaruka.

KOHTpOJIBHO-01ICHOUHBIE

TEKYLIEro KOHTPOJIA U IPOMEKYTOYHON aTTECTaLlUU.

KOC pa3paboranbl B COOTBETCTBUM C MHPHUMEPHOH M pabodeld mporpaMmaMu y4eOHOTO

npeamera OYII1.04 Matemaruka.

1.2 Pe3yibTaThl OCBOCHHS Y4eOHOI0 IIpeMeTa

B pesynbrare ocBoeHusi yueOHOro rnpeaMera oOydaroIIUNCs JOHKEH NOCTUYD CIIETYIOIIUX

pesyiabTaToB: tuaHocTHeIE (JI, JIP), MmetanmpeameTtasie (M), npenmertnbie (11).

Kon

PeByJ'IBTaTBI OCBOCHHAA

J1

ChopMUpOBaHHOCTh TPEJICTABICHUA O MAaTeMaTHKE KaK YHUBEPCAIBLHOM SI3BIKE
HayKd, CpEACTBE MOJICIMPOBAHUS SIBIICHUA M TIPOLECCOB, HIEAX U METOJax
MAaTEMaTHUKHU.

2

[loHnMaHKe 3HAaUMMOCTH MAaTEMATHKH JUIsI HAYYHO-TEXHUYECKOIO Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHUS K MAaTEMaTHKE KaK K 4aCTH OOLIeYesI0OBeUeCcKOil
KYJIbTYpBI U€pe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MAaTEMaTUKH, SBOIIOLAEH
MaTEMaTHYECKHUX UJIEH.

JI3

Pa3BuTHEe  JIOTMYECKOr0  MBILUIEHHS,  [POCTPAHCTBEHHOI'O  BOOOpa)KEeHUS,
AITOPUTMUYECKONW KYIbTYpPbl, KDUTHUHOCTH MBILIUICHUS Ha YpOBHE, HEOOXOIUMOM
UTst Oyyiei mpoheCCUOHATTLHOM JIEATEIIBHOCTH, JUTSI MPOIOJDKEHUST 00pa30BaHUs U
camMo00pa3oBaHusI.

JI14

OBnaneHue MareMaTHYECKMMHM 3HAHUSIMU M YMEHUSMH, HEOOXOIUMBIMU B
MIOBCEIHEBHOM JKU3HMU, JJI1 OCBOEHUS CMEKHBIX €CTECTBEHHO - HAyUHBIX JAUCLHUIIINH
U TUCUUIUIMH NPO(PECCUOHANTBHOIO IUKIIA, /IS MOJIy4eHUs o0pa3oBaHuUs B 001acTsX,
He TpeOyoIuX yriyOJeHHON MaTeMaTH4ecKoi MOATOTOBKH.

JI5

Oco3nannbli  BeIOOp Oyaymiei mpodeccun W BO3MOXKHOCTEH — peanu3ariu
COOCTBEHHBIX KU3HEHHBIX IIJTaHOB., OTHOIIIEHHEC K HpO(beCCI/IOHaJ'II)HOI\/JI ACATCIIbHOCTHU
KaK BO3MOXKHOCTU Y4YacTHUSl B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
001IIeHaIMOHATIBHBIX TTPOOJIEM.

JI6

['0TOBHOCTH M CIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSKEHUH BCEH JKM3HM; CO3HATEIbHOE OTHOUIEHHE K HEMPEPHIBHOMY 00pa30BaHHUIO
KaK YCJIOBHIO YCIIEHIHOM NMpodecCHOHaIbHON U 00IIECTBEHHOM NesITeIbHOCTH.

JI7

['OTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIIBHOM TBOp‘lGCKOfI U OTBETCTBEHHOH
JCATCIIBHOCTH.

JI8

['oTOBHOCTP K KOJUJIEKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BATENbCKOM, TPOSKTHOM
U IPYTUX BUJIAX JIEATEIbHOCTH.

JI9

OtHomieHNEe K MPOPECCHOHATBHOW MACSITEIHPHOCTH KaK BO3MOXKHOCTH YYacTHS B
pelIeHUH JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHATBHBIX
poOem.

M1

VMeHne camMoCTOSITEIFHO ONpeaAciATh LCIU ACATCIBHOCTH M COCTABJIATH ILIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBJIATH, KOHTPOJIUPOBATL U KOPPECKTHUPOBATH
ACATCIIBHOCTE, HMCIIOJIB30BAaTh BCE€  BO3MOXHBIC PECYPCHI I OOCTHIKCHUSA
MMOCTaBJICHHBIX LIEIeH u pcain3ali IJIAHOB JCATCIBbHOCTU, BBI6I/IpaTL YCHICUIHLBIC

CpCACTBA BKIKOYAKOT KOHTPOJIBHBIC MATCPUAJIbI JIA IMPOBCACHUA




CTPATCTUH B PA3JIMYHBIX CUTyallUAX.

M2

YMeHue MpOIyKTHBHO OOIIAThCA M B3aMMOJACWCTBOBATH B IPOLIECCE COBMECTHOM
NEeSITeTbHOCTH, YYUTHIBATh MO3UIIMU JPYTUX YYACTHUKOB JICATEIBHOCTH, SP(HEKTUBHO
pa3peniatb KOHQIHUKTHIL.

M3

BJ'IaI[eHI/IC HaBbIKaMH HO3HaBaTCHBHOﬁ, y‘le6H0-I/ICCJ'ICI[OBaTeJ'II)CKOI71 n HpoeKTHOﬁ
ACATCIIbBHOCTH, HABBIKAMH Ppa3pClICHUS np06neM; CIIOCOOHOCTL M TOTOBHOCTH K
CaMOCTOATCIIBHOMY ITOUCKY METOJOB PCIICHHA MNMPAKTHYCCKUX 3aJad, IIPUMCHCHHIO
Pa3JIMYHBIX MCTOAOB IMMO3HAHUSI.

M4

['0TOBHOCTh M CIOCOOHOCTH K CaMOCTOSATEIbHOUW WH(OPMAIMOHHO-TTO3HABATEIILHOM
JEATEIbHOCTH, BKJIIOYass YMEHHE OpPUEHTHUPOBATbCA B PA3JIMYHBIX HCTOYHUKAX
uH(pOpMallMK, KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH HH(OpMAIIHIO,
MOJIy4aeMY0 U3 Pa3JIMYHbIX HCTOYHHUKOB.

M5

BJ'IaI[eHI/Ie SA3BIKOBBIMU CpEACTBAMU: YMEHUC SACHO, JIOTUYHO U TOYHO H3JiaraTb CBOIO
TOYKY 3pCHUS, UCITOJIL30BATH a/ICKBATHLIC A3LIKOBBIC CPCACTBA.

M6

Brnanenue HaBbIKaMM MO3HABATENBHOM peQIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JeMCTBUIM M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUI, IPaHUIL
CBOETr0 3HAHUS U HE3HAHMSI, HOBBIX MI03HABATEIbHBIX 3a]a4 U CPEJCTB JJIs UX
JOCTHIKEHMUSL.

M7

IleneycTpeMIeHHOCTh B INOUCKAaX M HPUHATHM PELIEHUH, COOOPa3sUTENbHOCTh M
UHTYULUSA, Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEJICTaBICHUN;  CIOCOOHOCTH
BOCIIPUHUMATB KPAacOTy ¥ TAPMOHMIO MUpA.

I11

CdopmupoBaHHOCTB NMPEACTABICHUN O MAaTEMAaTUKE KaK YaCTH MUPOBOU KYIbTYpHI U
MECTe€ MaTEeMaTUKH B COBPEMEHHON NMBWIM3AIMU, CIOCO0AX OMHCAHUS SIBICHUI
pealbHOTO MHpa HA MATEMaTUYECKOM SI3BIKE.

I12

CdopMUpoBaHHOCTH MPEACTABICHUI O MAaTEeMAaTUYECKUX MOHATUSAX KaK BaKHEHUIIUX
MaTeMaTUYECKUX MOJENSAX, TO3BOJIAIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIE MIPOLECCHI U
SBJICHHUS; IIOHUMaHUe BO3MOKHOCTH aKCMOMAaTHUYECKOI0 MIOCTPOEHUS
MaTeMaTUYECKUX TEOPHI.

113

Bnagenue wmeromamm J10Ka3areiabCTB U QJITOPUTMOB PEIIEHUS, YMEHHE HUX
IPUMEHSTH, IPOBOANTH JOKA3aTEIIBHBIE PACCYXKACHUS B XO/I€ PELICHUS 3a1a4.

114

Bianenue craHaapTHeIMM NIPUEMAaMM PELIEHUS PAlMOHAIBHBIX U UPPALMOHAIIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, HX
CUCTEM; HCIIOIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM YHCIE IS
ITOMCKA ITYTH PEIIECHUs U WIUTKOCTPAllUU PEIICHNs] YPABHEHUI U HEPABEHCTB.

I15

ChopMHUpPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX TOHSTHSIX MaTeMaTHYECKOTO
aHaJM3a ¥ UX CBOMCTBAX, BIAJCHHE YMEHUEM XapaKTepH30BaTh MoBeeHUE (YHKITUH,
WCIIOJIb30BAaHUE TIOJTYYEHHBIX 3HAHUW JUIsi ONHMCAHWS W aHalW3a pealbHBIX
3aBUCUMOCTEH.

I16

Brnagenue  OCHOBHBIMM  MOHATHAMH O  IUIOCKUX M NPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (UTypax, MX OCHOBHBIX CBOMCTBAX.

117

CdopmupoBaHHOCTh YMEHHMSI pacro3HaBaTh TeOMEeTpudeckue GUrypbl Ha YepTexax,
MOJECIIAX U B PEAIBHOM MHPE; IPUMEHEHUE HM3YYEHHBIX CBOMCTB I'€OMETPHUYECKUX
buryp u dopMyn IS pelleHuss FeOMETPUUYECKHX 3a/ad U 3a/ay C MPaKTUYECKHUM
COJICpKAHUEM.

I18

ChopMupoBaHHOCTh MpPEJICTABIEHUM O Tmpoleccax U SABICHHUAX, MMEIOUINX
BEPOSITHOCTHBIA XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOM TEOPUU BEPOSATHOCTEH; YMEHMH HAaXOAWUTh U
OLICHUBAaTh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEUIINX MPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE XaPAKTEPUCTUKU CIIY4alHBIX BEIUYMH.

I110

Bnanenue HaBbIKAaMHM HCIIOJB30BAaHUS TI'OTOBBIX KOMIIBIOTCPHBIX IIPOrpamMm IIpu
PEOICHUHN 3aa4.




1.3 ®opmupoBaHHe JINYHOCTHBIX Pe3yJIbTATOB PpPeaAJM3AUMN NPOrpaMMbl BOCHUTAHHUS IO
CNEeNUAJTbHOCTH

B xoJ1e o11eHKM pe3ysIbTaTOB OCBOEHMSI Y4EOHOTO MPEAMETA YUUTHIBAETCS IBUKEHHUE 110
JOCTHKEHUIO JINYHOCTHBIX Pe3yJbTaTOB 00YYarOIUMUCS

Kon JIP JInyHOCTHBIE pe3yabTaThl @opMBbI U METOIbI KOHTPOJISI U OLIEHKU

pe3yiIbTaToOB
peam3anny IporpaMMbl BOCITUTAHHS

JIP 4 [IposiBrdrOINNA U JEMOHCTPUPYIOLIUI — JICMOHCTpallusi HHTepeca K Oyayiien
YBaXEHUE K JIOJSIM TPpyAa, OCO3HAIOLIUI mpoceccun;
IIEHHOCTh COOCTBEHHOTO TPY/A. - TOTOBHOCTh K OOIICHHIO u
Crpemsimuiicss K GOpMUPOBAHUIO B B3aUMOJICUCTBUIO C JIOJBMHU CAMOTO Pa3HOTO
CETEeBOU cpejie TUYHOCTHO U craTyca, 3THUYECKO, PEIUTUO3HOU
po(heCCHOHANTBHOTO KOHCTPYKTUBHOTO MPUHAUICKHOCTH HW B MHOT0OOPAa3HBIX
«uudpoBoro ciega» 00CTOSITETHCTBAX.

JIP13 JemoHcTpupytomuii ymeHue 3(G(EKTUBHO | — OIEHKA COOCTBCHHOTO IIPOJBHXKCHUS,

B3aMMOJICHCTBOBaTh B KOMAaHZE, BECTH | JMYHOCTHOTO Pa3BUTHS;

JManor, B TOM YHCJIE C MCIOJb30BAHUEM | — y4dacTH€ B  MCCIEIOBAaTEIbCKOM U
CpEICTB KOMMYHHUKAITUH IIPOEKTHOM pabore;

— ydacThe B KOHKypCax Npo(hecCHOHATBHOTO
MacTepcTBa, OJIMMIMAAax MO TNpodeccut,
BUKTOPUHAX, B IPEMETHBIX HENIEIISX;

— coONoJeHne ITUYECKUX HOPM OOIIECHHUS
Opyd  B3aMMOJEHCTBUM C OOYYarOIMMHUCH,
MPETo1aBaTeISIMH, MacTepamu "
PYKOBOJIUTEISIMH MIPAKTHKH;

—  KOHCTPYKTHBHOE  B3aHMOJICHCTBHE B
y4e0HOM KOJIJIEKTHBE/OpHurase;

— JIEMOHCTPAIIUSI HABBIKOB MEKJINYHOCTHOT'O
JIETIOBOTO OOIIEHHSI, COLMATIBHOTO UMHUIKA;

— TpOsIBICHHE KYJIbTYphl TOTpeOIeHHUS
nHpopManmy,  yMEHMH W HaBHIKOB
MOJIb30BaHUSl  KOMITBIOTEPHOH  TEXHHKOM,
HaBBIKOB OTOOpa M KPUTHYECKOTO aHalln3a
nHpopManuK, yMEHHS OPHEHTHUPOBATHCS B
UHQOPMAITHOHHOM MPOCTPAHCTBE.

JIP14 JleMoHCTpUpYIOIIMH HABBIKM aHajdW3a W | — MpPOSIBIEHHE KYyJIbTYphl TOTpeOIeHHUs
MUHTEpIpEeTaluu MHPOPMaIIH u3 | uHopmManuy, YMEHHHI u HaBBIKOB
pazIMYHBIX ~ MCTOYHMKOB  C  YYETOM | IIOJIb30BAHMSI  KOMIIBIOTEPHOM  TEXHUKOM,
HOPMaTHBHO-TIPABOBBIX HOPM HaBBIKOB OTOOpa M KPUTHUYECKOIO aHalIn3a
nHPOPMALIMK, YMEHHUSI OpPHUEHTHUPOBATHCS B
WH(POPMAIMOHHOM TPOCTPAHCTBE.

JIP15 HeMoHCcTpupyromuii TOTOBHOCTh W | — [eMOHCTpamus UWHTepeca K Oymymiei
CIIOCOOHOCTh K 00pa30BaHuI0, B TOM 4uciie | mpodeccuu;

camM0o00pa30BaHMIO, Ha TNPOTSHKEHWM BCEH | — yyacTHe B HUCCIENOBATENbCKOH U
KU3HU; CO3HATEIHHOE OTHOIIEHHWE K | MMPOEKTHOH paboTe;

HENPEPBIBHOMY 00pa3oBaHUIO KaK | — y4acTHe B KOHKypcax MpodecCHOHAIBLHOTO
YCIIOBHIO YCIIEIIHOW MPO()eCCHOHANBHONW W | MAacTepCTBa, OJMMIIMAAAX Mo Mpodeccud,




0OIIIECTBEHHOH AEATENHHOCTH

BHKTOPHHAX, B TPEIMETHBIX HEACIIAX;
—  KOHCTPYKTHBHOE B3aUMOJCHUCTBHE B
y49e0HOM KOJIJIEKTHBe/OpHurae;

— JIEMOHCTpAIIUsl HABBIKOB MEXJIMYHOCTHOTO
JIEJIOBOTO OOIIEHMSI, COIIMATHHOTO MMUJIKA;

- TOTOBHOCTh K OOIICHHIO u
B3aUMOJICUCTBUIO C JIOJBMHU CAMOTO Pa3HOTO
craTyca, STHUYECKOMH, PEIUTUO3HOU
MPUHAUICKHOCTH YW B MHOT00OpAa3HBIX
00CTOATENLCTBAX;

— TpoOsBIEHHE KYJIBTYPHl TOTPEOICHHUS
nH(popMaIuy, YMEHUN u HaBBIKOB
MOJb30BaHNUA  KOMITBIOTEPHOM  TEXHMKOM,
HaBBIKOB OTOOpa M KPHUTUYECKOIO aHaIu3a
nH(pOpMAIlNU, yYMEHHUS OpPHUEHTHUPOBATHCS B
“H()OPMAIMOHHOM TPOCTPAHCTBE;

— y4acTHe B KOHKypcax MpoheCCHOHAIBHOTO
MacTepCTBa M B KOMaHIHBIX IPOEKTaX.




1.4 KoHTpoOJIb U OlIeHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOI0 MmpeaMeTa 1o pasjaejiaM, TeMaM

HaumenoBanue pasjaesia, TeMbl

IToka3aTequ oeHKH
pe3yJbTara

DopMbI KOHTPOJIA U
OLICHHBAHHSA

BBeaeunne. Pa3znen 1. Pa3zBurie noHATHSA O YKACIIE

Tema 1.1 Pa3zBurue moHIATUI O
yucite. KommiekcHsie yucia.

MIM2,M3, 111,112, JIP4,
JIP13,

Dpoumanvuslii onpoc
IIP , 3a0anue Ne 2,
IIP, 3a0anue Ne 3

Paznen 2. Kopuu, crernenu u jorapudMel.

Briunciienue u cpaBHeHUE
JorapuMoB.

Tema 2.1 MI1,M4,M5,M6 DpoHmanvHwlil ONPOC
Kopuu u crenenu. Crenens ¢ 113, JIP15 1IP , 3a0anue Ne 5,
JICWCTBUTEIILHBIM ITOKA3aTEJIEM. IIP, 3a0anue Ne 6
Tewma 2.2. Jlorapudm uncna. M5,M6, 111,112, DpoHmanvHwlll ONPoc
JIPI3 CP, 3a0anue Ne 7,

CP, 3a0anue Ne 9

Tewma 2.3 IIpeoOpazoBanue
anredpanvdeckux BhIPAKEHUI.
Pemenne ypaBHeHU.

111,112, JIP13, JIP14

Dpoumanvuwlii onpoc
IIP, 3a0anue Ne 10
IIP, 3a0anue Ne 11

Pasnen 3. OCHOBBI TPUTOHOMETPHH.

TPUTOHOMCTPHYCCKUC TOKIACCTBA.

Tema 3.1 OcHOBHBIE TIOHATHS MI,M4,M6 @poHmanvHwlll ONPOC

TPUTOHOMETPHH. 114, JIP13, JIP14, JIP15 M]], 3a0anue Ne 28

Tema 3.2. OcHOBHBIE 118,119, DpoHmanvHwlll ONPoc
JIP13, JIP14 CP, 3a0anue No 29

Tema 3.3. IIpeoOpazoBanus
MPOCTEHIINX TPUTOHOMETPHUUECKHIX
BBIPAKCHUI.

111,112, JIP13, JIP14

DpornmanvHwlil ONPOC
CP, 3a0anue Ne 31

Tema 3.4. Tpuronomerpudeckue
YPaBHEHHUS U HEPABEHCTBA.

111,112,JIP13, JIP14

@Ppoumanvhuvlli onpoc
Koumponvnas paboma

Pazne

1 4. @yHKIMU U rpaduKH.

Tema 4.1. ®yHKIUN.

M4M5,M6,M7
114, JIP13, JIP14, JIP15

@Ppoumanvhulli onpoc
MJI, 3a0anue Ne 34

Tema 4.2. CpoiicTBa (QyHKIIHH.

111,112,JIP13, JIP14, JIP15

DpornmanvHulii 0npo
CP, 3a0anue Ne 35

Tewma 4.3. Crenennsle,
MoKa3aTeNIbHbIC, JJOrapu(PMUIECKHE
U TPUTOHOMETPUYECKUE (PYHKITHH.

111,112,115, JIP13, JIP14

@poumanvhuvlli onpoc
CP, 3a0anue Ne 35

Pazgen 5. HpSIMBIC 1 TIJIOCKOCTH B ITPOCTPAHCTBE.

Tema 5.1. BzaumHO€e pacnosioxeHnue
NPSIMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE.

MI1,M4-M7
1110, JIP13, JIP14

@poumanvhuvlli onpoc
CP, 3a0anue Ne 13

Tema 5.2. ITapamienbHOCTb MPSIMBIX
Y TUIOCKOCTEH.

M4-M7, 111,112,115, JIP13,
JIP14

Dpoumanvhslii onpoc
CP, 3a0anue Ne 14

Tema 5.3. Yrasl Mexay NpsAMbIMU U
IIOCKOCTSIMM.

111,112,115, JIP13, JIP14

@poumanvhwlil onpoc
CP, 3a0anue Ne 16

Paznen

6. KOOpIII/IHaTBI 1 BCKTOPBHI.

Tewma 6.1. KoopimHAThI 1 BEKTOPHI B

| M4,M5,M6

‘ DPpoumanvruvlli onpoc




IPOCTPAHCTBE

1110, JIP13, JIP14

CP, 3a0anue Ne 23
IIP, 3a0anue Ne 25
IIP, 3a0anue Ne 26

Tema 6.2. CkasisipHO€ TPOU3BEICHUE.

111,112,115JIP13, JIP14

Pa3nen 7. Hayana MaTreMaTnyecKOro aHajimsa.

Tema 7.1. IlocnenoBaTeILHOCTH.

M2-M7

115,116, 117, JIP13, JIP14

DPpoumanvHulli Oonpoc
IIP, 3a0anue No 44
CP, 3a0anue Ne 45

T, 3a0anue Ne 48

CP, 3a0anue Ne 49

Tema 7.2. IlpousBoanHas GyHKIINUH.

115,116, 117, JIP4, JIP13, JIP14

@PpoumanvHwulli ONPoc
M]], 3a0anue Ne 46
T, 3a0anue No 47

Tema 7.3. ®opmyisl
nuddepennmpoBanus. [IponsBoaHas
CJIOKHOM (DYHKIIHH.

115,116, 117, JIP13, JIP14

Dpoumanvuwlii onpoc
MJI, 3a0anue Ne 46
T, 3a0anue Ne 47

Tema 7.4. Ilpumenenue
IIPOU3BOJHON K MCCIIEIOBAHUIO

byHKIHIA.

115,116, 117, JIP13, JIP14

Dpoumanvuslii onpoc
IIP, 3a0anue No 50
MJI, 3a0anue Ne 52
Koumponvnas paboma

Pa3nen 8.

I/IHTeraJ'I H €ro MpUMCHCHHUC.

Tema 8.1. IlepBooOpa3zHas.

115, JIP13, JIP14

@poumanvHuvlli ONpoc
IIP, 3a0anue Ne 53
IIP, 3a0anue No 54
CP, 3a0anue Ne 55

T, 3a0anue Ne 57

IIP, 3a0anue Ne 58

T, 3a0anue Ne 59

Tema 8.2. HTerpan u ero
PUMEHEHHUS.

115, JIP13, JIP14

DpornmanvHwlii onpoc
CP, 3a0arnue Ne 60
CP, 3a0anue Ne 61
IIP, 3a0anue Ne 62
CP, 3a0anue Ne 64
CP, 3a0anue Ne 65

Paznen 9. MHOTOTpaHHUKH U KPYTIIbIE

TCIa.

Tema 9.1. MHOrOrpaHHUKH.

M5-M7,
1110, JIP13, JIP14

Dpoumanvhslii onpoc
CP, 3a0anue Ne 37

Tema 9.2. Tena u noBepxHOCTH
BpalllCHUS.

115, 1110, JIP13, JIP14

@poumanvhulli onpoc
CP, 3a0anue Ne 38
CP, 3a0anue Ne 40

Tewma 9.3. I3Mepenus B reoMeTpuu.

116, 117, JIP14, JIP15

Dpoumanvuwlii onpoc




CP, 3a0anue No 41
CP, 3a0anue Ne 42

Paznen 10. YpaBHeHUs 1 HEpaBEHCTBA.
Tema 10.1. YpaBHEHHS U CUCTEMBI M3,M5,M7 DPpoumanvHulli onpoc
yYpaBHEHUH. 118,1110, JIP13, JIP14 1IP, 3a0anue Ne 69
IIP, 3a0anue Ne 70

Tema 10.2. HepaBeHncTBa. 111, 112, 115, JIP13, JIP14 @PpoumanvHulli Onpoc
IIP, 3a0anue No 71
IIP, 3a0anue Ne 72

Tema 10.3. Ucnonw3oBanue coiicts | I11, I12, 115, JIP13, JIP14 @poHmanvuwlil ONPoc
U rpaduKoB QYHKIMI NpU pEIICHUH CP, 3a0anue Ne 73
YpaBHEHUM U HEPABEHCTB. T, 3a0anue Ne 74

Paznen 11. KomOuHaToprka, CTaTHCTHKA M TEOPHsI BEPOSTHOCTEHA.
Tewma 11.1. KomObunatopuka. Me, 118, 1110, JIP13, JIP14 DpoHmanvHwlll ONPoc
[TpaBuiia KOMOMHATOPUKH. CP, 3a0anue Ne 18
CP, 3a0anue Ne 19
CP, 3a0anue Ne 20

Tewma 11.2. DnemeHTs TEOPUH 118, 1110, JIP13, JIP14 @poHmanvHwlil ONPOC
BEPOSITHOCTEN U MATEMaTHYECKOM CP, 3a0anue Ne 21
CTaTUCTHKH. IIP, 3a0anue Ne 67

CP, 3a0anue Ne 68

2. 3AJAHUA JJId KOHTPOJISA U OEHKHU OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O
INPEAMETA

2.1 TunoBble 32a1aHUA U1 TEKYIIET0 KOHTPOJIS
Paznen 1. Pa3Butre MoHATHA O YHCIIE.

3AJJAHUE

IIpakTnyeckas pabdora
«JleicTBUTEJIbHbIE YHCIA»
Tekcr 3a1aHus

Bapmuanr 1

1 .2 2

cormi | T=—6—+=1:0,8+1,2
1. BEIIOTHUTE IEHCTBUS: ( 9 15 9} .

2. JlaHbl yncna:

0,212112111...; —6,7, —O,(23); 0; —%; 1;; J5-6; 10; 0,25, 136; x.

Brinucats Te U3 HUX, KOTOpBIE SBISIOTCA: HAaTypaJIbHBIMU; LEIbIMU; PallMOHATBHBIMU;
UppalMOHAIbHBIMH.
3. 3anucath B BUJE KOHEYHOU WM OECKOHEUHOM MEepUOINYECKON NeCITUUHOMN TIpoou:
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13 5 2
== 6)12; 6)-22.
@) 5gr 0)17i ) 23
Bapuawnr 2
7 17 1
= . | 8——-2—1-2,7-4-:0,65
1. BeINOJIHUTE NEUCTBUS: 12 36 3 .

2. Jlanbl yncna:
7 —9.8 —130: O —2i5; 23%; 2345 11 0,5; 152 1020220222....

Bremmucarts Te u3 HUX, KOTOPBIC ABJIAKOTCA: HATypaJIbHbIMHU; MLCJIBIMU, pallMOHAJIbHBIMUA,

UPPaLMOHAIbHBIMH.
3. 3anucath B BU/I€ KOHEYHOH MM OECKOHEYHOH NMEePHOANYECKON IeCATHUYHON APOOH:
7 5 3
a) —; 6)—22: g)1—.
16 6 11

YcioBusI BbINOJHEHHUS 3aJaHHUs

1. MGCTO (BpeMﬂ) BEBIINIOJIHCHU 3aaHUs . 3aJaHNE€ BEINOJHICTCI B AYJAUTOPUU BO BPEMS 3aHATHS
2. MakcuManbHOE BpeMsl BBIIONHEHHs 3aqanus: 20 MHH.

3. Bel MOKeT€e BOCIIOIL30BATHCS KOHCIIEKTOM JIEKIUH, YYEOHUKOM

[IkaJya oeHKH 00pPa30BaATEJLHBIX JOCTHKEHUI

[IpOLEHT pe3yIbTaTHBHOCTH (IPaBHJILHBIX Orenka ypoBHs TOIrOTOBKHU
OTBETOB) Oan (OTMeTKa) BepOAJILHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOLIO
70 =79 3 VAOBJIETBOPUTEIIHHO
Menee 70 2 HEYIOBJIETBOPUTEIHLHO

Ikana ouneHkn 00pa3oBaTeIbHBIX JOCTHKEHUIT IPUMEHSAETCS AJI51 BCeX NMOC/IeayI0IUX
3aJaHM.

Pasgen 2. KopHu, crernenu u jorapudMel.

3AJJAHUE

CamocrosiTesibHass padora
«PeuieHne HPPaAUMOHAIbHBIX YPABHEHUI
Tekcr 3a5anus

Bapmuanr 1

Pemmre ypaBHeHus:

a) Vx+4=5 = 6)3x—-2=4-x B) VAX+3=vx*+x-1 1) ¥2x+3=-3



Bapuant 2

Pemmre ypaBHeHuUs:

a) Vx+1=5  6)/3x-1=1-3x B) V3x-1=+Vx*+x-4 1) 33x-1=-5

Yci10BHsI BbINOJTHEHHUS 32 aHUST

1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/IaHUS:_33JJaHUE BBITIOJIHSICTCS B aYJANTOPHUH BO BPeMsl 3aHATHUS
2. MakcuMaabHOE BpeMsl BBIITOJTHCHHUS 33/IaHUs: 20 MHH.

3. BeI MokeTe BOCIIOIb30BATHCS KOHCIIEKTOM JIEKIUH, YISOHNKOM

Pasnen 4. ®yuxknmu v rpadUKH.

3AJJAHUE

IIpakTHyeckas padora
«HUcceaenoBanue GyHKIUM)
Tekcr 3ajaHusA
HccnenoBaTh GyHKINIO U TOCTPOUTH €€ TpaduK.
Bapuanr 1
f(x)=x*-2x+8.
Bapuanr 2
f(X)=—x*+5x+4..
Bapuant 3
f(x)=-x>+3x-2.
Bapuanr 4
f(x)=x*-2x*-3
Bapmuanrt 5
f(x)=3x>-x°.
Bapuanr 6.
f(x)=x>+3x+2.
Yc/10BHSI BBINOJHEHNS 32/ IaHUS
1. MecTo (BpeMsi) BBITIOJTHEHUS 33/1aHUS:_33a/JaHUE BBIMIOJIHACTCSA B ayJAUTOPUHU BO BPEMS 3aHATUS
2. MakcuManpHOE BpeMs BRIMOHECHHS 3ananus: 20 MUH.
3. BbI MOXeTe BOCIOJIb30BaThCs KOHCIIEKTOM JISKIIHHA, YYEOHUKOM

Pasgen 5. IlpssMble U IJIOCKOCTH B IPOCTPAHCTBE.

3AJJAHUE

CamocrosiTeibHas padora
«Ilapa/1eIbHOCTH NPAMOM M IJIOCKOCTH)
Tekcr 3axanus

Bapmuanr 1
[Tnockocts o nepecekaet croponsl AB u BC tpeyronsauka ABC B Toukax D u E coorBercTBeHHO,
npuyem AC || a. Haiiqure AC, ecmu BD: AD =3:4 u DE =10 cm.
Otpe3ok AB nepecekaet mockocTts o, Touka C — cepenuna AB. Yepes Touku A, B u C npoBeneHsl
napajuleJIbHbIE IPSMBIE, IEPECEKAIOIINE TUIOCKOCTh o B Toukax A1, B1 u Ci. Halinute CCi, eciu
AA1=4 oM u BB1=61m

Bapmuanr 2
[TmockocTs P mepecekaet croporsl KM u MP tpeyronsauka KMP B Toukax A u B cooTBeTcTBEHHO,
npuueM KP || B. Haiinure KP, eciu MA: AK=2:7 nu AB=12cm.
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2.

=

Otpesok AC mepecekaet mIocKocTh o, Touka B — cepeauna AC. Yepes Touku A, B u C npoBeaeHbl
napajulesbHbIe MPSMbIE, IEPECEKAOINE TUNIOCKOCTh o B Toukax A1, B1 u Ci. Halinute BB1, ecnu
AA1=14mm u CC1=16 mm

YcJji0oBUS BBINOJTHEHUS 32/IaHUS
1. MecTo (BpeMmsi) BBINOJTHEHUS 3a/1aHUS:_33a/JaHUE BBIOJIHAETCS B ayJAUTOPUH BO BpeMsl 3aHATHUS
2. MakcuMaabHOE BpEMsI BBIIIOJIHEHUS 3aJaHUS: 25 MHUH.
3. Bbl MOXeTe BOCIOJIb30BAThCSA KOHCIIEKTOM JICKIIHUMA, YYEOHUKOM

Pasznen 6. KoopauHaTel U BEKTODHI B IIPOCTPAHCTBE.

3AJTAHUE

IIpakTuyeckass padora
«YMHOKeHHEe BEKTOPAa HA YHUCJI0»

TekcT 3a1aHudA

Bapuanr 1
Janel BexTopbl a {7;-1; 2} u b{4; 3; 1}. Haiinure BekTophl a) -2a; 6) 4b; B) ¢ = 3a-2b; ) 2C.

Haiinure koopauHatel BekTopa 2a + 3b, ecnu a (2;0: _3}, b 5 12}

Bapuanr 2

HaiiauTe KoopauHaTel Bektopa 23 + b, eciu a =41 5}, p 3 —5—1}

Hanbl Bektopsl a (7; -1; 2) u b(4; 3; 1). Haiinute Bektoper a) 3a; 0) -2b; B) ¢ = -2a +3b; r) 2¢.
Yca0BHS BbINOJIHEHHUSI 32 IaHUS

1. Mecro (BpeMsi) BHIIIOJHCHHUS 3a[aHKs:_3a/IaHUE BBIIOJIHICTCSA B ayTIUTOPUH BO BPEMSI 3aHSTHS

2. MakcumasnabHOe BpeMsl BhIIONMHEHHS 3ananus: 20 MUH.

3. Bbl MOkeTe BOCTIONB30BATHCSl KOHCIIEKTOM JICKIUH, YYCOHHUKOM

Pasgen 7. Hauana MaTeMaTH4YeCKOro aHaIn3a.

3AJJAHUE

Tecr
«BbrunciieHue IPOU3BOAHOM CJI0KHOM (PYHKIIUI
Tekcr 3axanus

Bapuanr 1
Haiitu npousBonusie pynkuuit. (A., B., C. — oTBeThI)
No 3aganue OT1BeTBI
A B C

1 | y=(x+]¥ 12(x+1) 12(x+ DM 12(x+D"
2 | y={4x-3° 20(4x-3* Sdx—3* 20x{dx -3
3 | y=(x"-x"-3’° T e R B Te L I | R g S S S T o B L Py
4 | y=Z3cos(dx+6) — 3ain{ Sx +6) —15amn( Sx +6) 15amn{ Sx 4+ 6)
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Bapmuanr 2
Haiitu npousBogubie pyHkimid. (A., B., C. — oTBETHI)

Ne 3amanue OTBeTHI
A B C
1 | y=(x+4° 6(x+4)° 6 x+4) x+4
2 | y=(3x-2° 3x-2" H3x— 2" 9(3x — 2)°

3 | y=(F+x+1" | &x +x+D7 Gxt 3 et w27+ | sxt 4Rt
4 | y=7Zsmi3x—4) 2oos(3x—4) fcos(ax—4) cos{3x —4)

5 2

Y=ozt +8 1 2x x

2x 48 WJxt 48 AJx? 48

Yca0BuS BbINOJIHEHUS 32 JaHUS
1. MecTo (BpeMsi) BBIIOJIHEHUS 3a/1aHNS:_3a/JaHUE BBIIOJHAETCS B ayAMTOPUM BO BPEMsI 3aHATHUS
2. MakcuMasnabHOE BpeMs BBIIIOJHEHUS 3aJjaHusA: 25  MHUH.
3. Bl MoO)keTe BOCIIOIb30BaThCSl CIPABOYHBIM MaTepUaioM

Pazgen 11. KomOMHATOPHKA, CTATUCTAKA U TEOPHS BEPOITHOCTEN.

3AJJAHUE

CamocrosiTeibHas padora
«KomOunaropuxka. Pazmemenns. IlepecranoBku. Couyeranus».
Tekcr 3axanus

Bapuanr 1
1. Omnpenenure BUJ KoMOUHaTOpHOTO coeanHeHus: B kmacce 30 ygamuxcs. CKOJIBKMMHU CIIO-
co0aMy MOYKHO Ha3HauyaTh JIBYX JIEXKYPHBIX (pa3MelleHne, NepecTaHOBKa, coueTaHue)?
2. st ocBenieHust COOBITUIM B OHOM M3 CTpaH ONMKHETO 3apyOeKbsl PEIICHO OTIPaBUTh TPEX

KOPpPECMOHIeHTOB ra3eThl. CKONBKMMH CHOCOOaMHU 3TO MOXKHO CJenaTh, €eclu B ImTare 32
COTpYyJIHHKA?

3. B xnacce 30 yuammxcs. CKOJIBKMMHU cIIocOOaMU MOXKHO BBIOpaTh M3 Kjlacca KOMaHAy u3 4
yUaluxcs JUIsl y4acTusl B OJIMMITUAE 110 UCTOPUH, JIUTEPATYpe, PYCCKOMY U aHTJIMHCKOMY sI3bIKaM?
4. CKOIBKUMH CITIOCOOAMHU MOTYT JIEBATh YENIOBEK CECTh Ha JIEBATH CTYJIBEB, CTOSIIUX B psia?

5. B rpymrme gecsTh MpeAMETOB U ISITh YPOKOB B JIeHb. CKOJBKHUMU CITIOCOOAMU MOYKHO COCTaBUTh
pacrnucaHve Ha OJIMH JIEHb?

Bapmuanr 2
1. Breibepute Bunm komOumHaTOpHOTO coeauHeHus: B kmacce 30 yuammuxcs. CKONMBKAMH
crocobaMu MOKHO BBIOpaTh 28 YelnoBEeK [UIsi OCEHHEro Kpocca (pa3MelieHue, MepecTaHOBKa,
coueranue)?
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2. Jnst BBITIOTHEHHUST OOCBOTO 3a/JlaHMsl  PEIICHO OTMPABUTh TPEX pa3BeTYHKOB. CKOJIBKUMH
crocodaMu 3TO MOKHO CIEJIaTh, €CIN BEI3BAINCH UATH Ha 3agaHue 27 denoBek?

3. B xmacce 25 ydenunkoB. CKOJIBKMMH CHOCOOaMH M3 HHMX MOYKHO COCTaBHTh KOMAaHIy W3
YEeThIPEX YEJIOBEK JIsl YYacTUsi B KOHKYpPCE IPYJAUTOB, KOHKYPCE UTELOB, B TAaHIIEBAIbLHOM KOHKYPCE
u B maPa3gentuyeckom KOHKypce?

4, CKOJIBKUMH CIIOCO0aMU MOTYT CEMb YEJIOBEK CECTh HA CEMb CTYJbEB, CTOSIINX B Psia?
5. CxonpKUMHU crioco0amMu MOXKHO BBIOpaTh 4 jenerara Ha KOH(epeHIuto, eciiu B rpyire 20
4esoBeK?

Yci10BHsI BbINOJTHEHHS 32 aHUST
1. MecTto (BpeMsi) BBITIOJTHEHUS 3a/IaHUS:_33JJaHUE BBIMIOJIHSICTCS B aYJANTOPHUH BO BPeMsl 3aHATHUS
2. MakcuMaabHOE BpeMs BBIITOJIHCHHUS 33IaHUS: 30 MHH.
3. BeI MOkeTe BOCIIOIb30BATHCS KOHCIIEKTOM JIEKIUH, YICOHNKOM

3AJJAHUE

KonTpoabHas padora Ne 15
«IlepBooOpa3Hasi U HHTErpaI»
TekcT 3a1aHMS

Bapuant 1
1. Jlokaxxute, uto QyHKIMs F sBsiercss nepBoobOpasHoii as Gpyukuuu f Ha MmHOKecTBe R:
a) F(x)=x*-3, f(x)=4x®; 6)F (x)=5x-cos x, f(x)=5+ sin x

N o 4
2. Haiinure o6muii Bz nepsooOpasubx 1t Gpynkuun f(x) = — +3CosX.
X

3. Juisa dpynkuuu f Haiimure mepBooOpasHyro, rpaduk KOTOPOW MPOXOAUT Yepe3 TOUKy M:
f(x)=306°-68+1; M (25).

V4
2

2 2
4. BBIYUCIUTE UHTETPAT: a) I2X3dx 0) jcos xdx  B) J.(4X2 +X— 3)jx
-1 V.4 0

6
5. BBIYMCINTE IIIOMAIb GUIYpPHI, OTPAHHUEHHOH THHIAME: Y = —X° +4, y=0, X=-2, X=2.
6. Haiitu o0bem Tena, moydeHHOro Ipy BpallleHUH BOKPYT OCH a0CICcC KPUBOJUHEHHON Tpaneuuu,

OTpaHUYEHHOU JIMHUAMH: Y = Jx , y=0, x=1 x=4.

Bapuanr 2
1. Jloxaxwure, uto pyHkuus F sBasiercst nepBooOpasnoii anst Gpynkunu f Ha MmHOKecTBE R:
a)F(X)=4x-x3, f(x)=4-3x? ; 6)F (x)=0,5-sinx, f(x)=-cos x

. . 1
2. Hainure o6muit Buz iepeooOpasHbix 1t pyHkuun f(x) = —- —2cos Xx.
X

3. Hns ¢ynkuwmu f Haiinure nepBooOpasHyto, rpaduk KOTOPOI MPOXOTUT Yepe3 TOUKY
M: f(x) =3x> -2x-1; M (-15)

dx

0.5
4. BpluuCIUTE UHTETpA: a) j — 0)
0.25

cos xdx B) ‘|3'(2x2 — X+ 4}
0

O |y

5. BbluuciuTh, mpenBapuUTEIbHO CICTaB PHUCYHOK, IUIONANb (HUIYpbl, OTPAaHHMYCHHOW JIMHHUSIMHU:
y=-x’+1, y=0, x=-1, x=1.
6. Haiitu 00beM Tena, Moay4eHHOTo IPH BpaIleHHH BOKPYT OCH a0CIMCC KPUBOJIMHEHHOM Tparermy,
OrpaHUYEHHOU JIMHUAMH: Y = JX, y=0, x=0, x=1.

Yc/I0BHSI BBINOJIHEHNS 32 1aHUSI

1. Mecto (Bpemsi) BBITIOJHEHHUS 3aJaHUs._3aJaHUE BBIMOJHICTCS B ayJUTOPHUU BO BpEeMs
3aHATHUS
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2 . MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/1aHUS: 90 MUH.
3. BBI MOKETC BOCIIOJIb30BATHCA CIIPABOYHBIM MATCPHUAJIOM

2.2 3ananus 11 IPOMEKYTOYHOM aTTecTallU

2.2.1 ®opma npoBeaeHHs MPOMEKYTOYHOM aTTeCTAlMHU 110 yueOHOMY TIpenMeTry MaremaTuka -
audpepeHIMPOBAHHDII 3a4eT B (OpMe KOHTPOIBHON pabOTHI.
Ha3na4yenmue:
KOC mnpennHazHaueH [uis KOHTpPOJSL W OLEHKHM pE3yabTaTOB OCBOCHHS Y4E€OHOrO MpeaMeTa
Mamemamuxa o npodeccun conranibHO-dKOHOMIYecKoro npodmts 43.01.02 «ITapuxkmaxepy.

HNHcTpyKuus 1jist CTy/1eHTOB

JuddepeHunpoBaHHbIN 3a4€T COCTOUT U3 0053aTEIBHON U TOTIOJHUTEIBLHONM YacTH: 00s3aTeNbHas
4acTh COACPXKUT 5 3amanuii (1-5), nonoaHuTeNbHAS YacTh- 2 3aaanus (6-7).

Cucrema onleHUBAHMA OT/AeJbHBIX 33JaHUI U 324eTa B 1eJI0M:

Pabora oreHuBaercs o 5-Tu OAJTBHOW MIKAJIE CICIYIOIIMM 00pa3oM:

1. Ouenka «5» (OTIMYHO) CTaBUTCA 3a LIECThb-CEMb BEPHO BHIIIOJHEHHBIX 3a/IaHUH.

2. OueHka «4» (XOpollI0) BBICTABIISAETCS IPU BBIIIOJHEHUH JIIOOBIX YEThIPEX-TIATH 3aJaHUI.

3. Onenka «3» (yAOBIETBOPUTEIHHO) BBICTABISIETCS 332 MPABHIBHO BBIOJHEHHBIC JIIOOBIE TPH
3agaHus 00s3aTeIBHON YacTh

4. Ouenka «2» (HeyIOBIETBOPUTEIHLHO) BHICTABIISAETCS, €CIIM BHIMOJIHEHO MEHEe TpeX 3aJaHuil

Tumnosoe 3aganue 19 nNpoeneHns 1u@pepeHupPOBAHHOIO 3a4eTa 0 MATEMATHKE
1. Beruuciauth:

. 11 .
(10,5- 0,24 — 15,15 = 7,5) [1 55— 0945+ 0,9}9 _
3 3
15—45+7

2. Pemnts ypaBHenue: vx—1=x-3

3. Pemuts YpaBHCHUS:
1) 3x2—2x—l4 — 3 ,
2) 121* = 1
11

3) 241‘4': _ 241‘—: — 30

4) 25¥ —6-5°+5=0
4. BBIYUCTUTD:

1) log:50 —log:2 =

5 5

2) logy,2 +1log,, 98 =
5. Pemnts ypaBHEHUE: lg(2—5x) =1
6. Jlokasartb ToxkaectBo: (1 — sin“a)(1+ tg”a) =1
7. YOpOCTUTH BhIpasKEHUE:!

sin(m — a) +cos{%+ c:r:) + ctg(m — a) B
tg (F~a) i

2.2.2 ®opma npoBeeHHs] NPOMEKYTOYHOI aTTecTalMM 10 yueOHOMY npeaMeTy Martemartuka -
3Kk3aMeH B (hopMe KOHTPOJIbHON PabOTHI.
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Ilepeuens 00beKTOB KOHTPOJIA U ouenku: JI3, JIS, JI7, JI8, M5, 112, 113, 114, JIP4, JIP13, JIP14,
JIP15.

MunucrtepeTBo 00pa3oBanus U Haykn Pecnyoanku TaTtaperan
I'ocynapcTBenHoe aBTOHOMHOe NpodeccHoHaAIbHOE 00pa3oBaTe/bHOE YUpesKIeHHe
«HHCTONMOIbCKMH CeJIbCKOX03HCTBeHHbIH TexuukyM uM.I'.1.Y cmanoBa»

PaccMoTpeHo HHKJIOBOI buier Ne 1 YTBEPXKIAIO
KommuccHuei no y4e0HOMY mpeaMeTy 3am.1upeKTopa no y4.padore:
« » 20 T «MATEMATHUKA» HN.M. KoreabHukoBa
Ilpencenarensn « » 20 _r.
A.P.@aTxyTanHoBa

HHCTpYKIMS /151 00VYaIOIIHXCSH

BauMmarenbHO npoyuTaiiTe 3a1aHue.

OK3aMeHaIMOHHbIE 3aJaHUsI — IPAKTUYECKHE, BBIIOJHSIIOTCS MMCHbMEHHO,
pellIeHNE 3aJaHUM 3aIIMCBIBAETCS, YEPTEKHU BLIIOIHIIOTCSA KapaHIaIlIoOM.

3ananue 1. Haitnute o6nacts onpenenenus QyHKINU:
4

y= >
A= XS =Tx-12

3aganue 2. PemuTe HEpPaBEHCTBO:
log(1-x)<log 4
3azanue 3. Pemvte ypaBHEHHE :

25in3x~+/3=0
3anmanve 4. Haiiyre npoMex<yTKu BO3pacTaHust U YObIBaHUS (DYHKITHM:
y=1+3x-x°

3aganue 5. JlaHo: Sin o = —%, 3?7[ < a < 27. Halinute COS @, tg o u ctg a.

3amanue 6. Haiimure rototanb Gurypbl, orpaHUUeHHOM JIMHUSIMA

y= x2-6x+9,x=0, x= L,y=0.
3amanue 7 Pemure ypaBHEHHE:
9" -24.3*-81=0
3ananue 8. BeicoTa koHyca paBHa 25 cM, a anuHa oOpasyromieil — 65cm. Haiinure niormiaas 60xoBoit
MTOBEPXHOCTU KOHYCA.
3amanue 9. OcHoBaHUE MPSMOYTOJILHOTO Mapajuienenurnena — kpaapar. Haliaute o0bEM napanenenunesa,
eCJIH €ro BHICOTA PaBHA 6 CM, a IMArOHaJb IapajIenenuneaa o6pasyeT ¢ MIOCKOCThIO OCHOBaHUs yromn 45°
3amanue 10. Buemnuii aguameTp mosoro mapa paBeH 18 cm, TommHa cTeHOK paBHa 3 cM. Haiiaute o0bem
MaTepuasa U3 KOTOporo U3roToBJIEH Liap.

Kaxnoe 3ananne ouennBaercs ot 0 10 5 6a/1;10B
Hau6oabiee kou4ecTBo 6a110B - 50
Menee 25 0a/1710B — OLIEHKA «HEYIOBIETBOPUTEIBHO»
25-35 6a/1710B — OIIEHKA «Y/IOBJICTBOPHTEIHLHOY
36-45 6a/1710B — OILIEHKA «XOPOIIO»
46-50 6a1J10B — OIICHKA «OTITUTHO)
YcioBus BINOJHEHNS 3aJaHUI (€CIU IPETyCMOTPEHO)
Bpewmst BeImOTHEHUS 3a/TaHUsI MUH./9acC. (ecii OHO HOpMUpyemcsi) 4 yaca
TpeboBanus oxpaHsl Tpyga:  ====--
UHCIMPYKMAxXC No mexHuke 6€30nacHoCmu, Cneyooexcod, Haiuyue UHCmpyKmopa u op.
O6opynoBaHue:  MakeTbl 00bEMHBIX TEJ, TAOIUIIBL, UIAKATHI
Jluteparypa mius dK3aMeHyrOMmuXcs (CIpaBOYHAs, METOAMYECKass M JIp.) CrpaBoyHuK (HopMya IO MaTEMAaTHKE,
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TabNMUbl,  [iakaTel _ JlomonHWTeNbHAs — JguTepaTtypa UL OK3aMeHartopa  (yueOHas, HOpMaTHBHAas H
T.IL.)
MunuctepcTBO 00pa3oBanus U Hayku Pecnyonuku Taraperan
TocynapcrBenHoe aBTOHOMHOe NpodeccuoHalbHOE 00pa30BaTebHOE YUpeKIeHHe
«HHCTONMOIbCKMH CeJIbCKOX03HCTBeHHbIH TexuukyMm uMm.I'..Y cmanoBa»
PaccmoTpeHo nukJ10Boit Buuer Ne 2 YTBEPXJIAIO
KomMmuccHuei no y4e0HOMY mpeaMeTy 3am.1upeKTopa no y4.padore:
« » 20 r «MATEMATUKA)> HN.M. KoreabHuKOBa
IIpencenarenn « » 20 .
A.P.®arxyTauHoBa

HNHCTpYKIMS JJI51 00VUAIOLIUXCS |

BaumarensHO npounTaiTe 3aqaHue.

OK3aMeHal[MOHHbBIE 3aJaHNs — IPAKTUYECKHE, BBIMOJHAIOTCA MHCHEMEHHO,
PECIICHUC 3a11aH1/1171 3AIIHUCBIBACTCsA, UCPTCIKHU BBIIIOJHAKOTCS KapaHIallIOM.

3ananwue 1. HaiinuTte obnacte onpeneneHus: GyHKIUU:
3

Y \JX?—2x-3
3ajanue 2. Pemute HEpaBEeHCTBO:
log,(9-x)>log, 8
3amanue 3. Pemute ypaBHEeHHE:
2c0s4x—+/3=0
3amanue 4. Haliure mpoMe)XyTKU BO3pACTaHUsSI U YOBIBAaHUS (DYHKIHH:
y = x° +6x* +9x

3amanue 5. [lano: sina = —%, 3z < a < 2rz. Haigute COS a, tg o u Ctg a.

2
3ananue 6. Haiitu rutoraie Gurypsl, orpaHueHHOM JIMHUSIME:
y=x>-6x+8,x=0,y=0.
3amanue 7. Pemmute ypaBHEHUE:
4 -14.2"-32=0
3ananue 8 BricoTa koHyca paBHa 8 cM, a tuamerp ocHoBaHus — 30cM. HaiinuTe miomnaas 00koBoi
MTOBEPXHOCTU KOHYCA.

3amanue 9. OcHoBaHUE MPSMOYTOJILHOTO Mapajuienenurnena — kpaapar. Haliaute o0bEM napannenenunesa,
eCJIH ero BBICOTA PaBHA 8 CM, a IMAroHab MapajieNenunena oopasyer ¢ MIOCKOCThIO OCHOBAaHHUS yromn 45°

3apanue 10. BuyTpeHHMii quaMeTp mojoro mapa paBeH 16 cM, TonmuHa cTeHok- 3 cM. Haiiaure o6beM
MaTepHala U3 KOTOpOro U3roTOBJIEH LIap.

Kaxnoe 3ananne ouennBaercs ot 0 10 5 6a/1;10B
HauooJab1ee koinyecTBo 621108 - 50
Menee 25 0a/1710B — OLIEHKA «HEYOBIETBOPUTEIBHO»
25-35 6a/1710B — OIIEHKA «Y/IOBJICTBOPHTEIHLHOY
36-45 6a/1710B — OILIEHKA «XOPOIIO»
46-50 6a/J10B — OIIEHKA OTIHIHOY
Yc/10BUS BHINOJTHEHUS 32IaHUH (€CITH TTPETyCMOTPEHO)
Bpewmst BeImOTHEHUS 3a/TaHUsI MUH./9acC. (ecii OHO HOpMUpyemcsi) 4 yaca
TpeboBanust oxpaHsl Tpyga:  ====--
UHCMPYKMAdC NO mexHuke 0e30nacHoCcmu, cneyooexcod, Hanudue UHCmpykmopa u op.
O6opynoBaHue:  MaKeThl 00bEMHBIX TeJ, TAOIHIIBI, MJIaKAThI
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Jlutepatypa st SK3aMeHylommxcs (crpaBouyHas, Meroauyeckas u jAp.) CrnpaBoyHuK dopmyn 1o
MaTeMAaTHKe, TAOIHIIBL, IIAKaTel_ JIOMOTHUTENbHAS JIUTepaTypa Uil SK3aMeHaTopa.
MunucrtepeTBo 00pa3oBanus U Haykn Pecnyoanku TaTtaperan
I'ocynapcTBenHoe aBTOHOMHOe NpodiecCHOHAIBLHOE 00pa3oBaTeIbHOE YUpesKAeHne
«HHCTONMObCKMH CeJIbCKOX03HCTBeHHbIH TexuukyMm uM.I'.\.Y cmanoBa»

PaccMoTpeHo nukJ/10BOi Buner Ne 3 YTBEPXJIAIO
KommuccHuei no y4e0HOMY mpeaMeTy 3am.1upeKTopa no y4.padore:
« » 20 T «MATEMATHUKA>» HN.M. KoreabHukoBa
IIpencenarenn « » 20 .
A.P.®arxyrauHoBa

HNHCTpYKIMS 151 00VUAIOIIUXCSH |

BaumarensHO npouuTaiTe 3agaHue.

OK3aMeHal[MOHHbBIE 3aJaHNs — OPAaKTUYECKHE, BBIMOJHIIOTCSA MMCbEMEHHO, pElIeHUEe 3aJaHUi 3alMUChIBAETCS
aKKypaTHO, YEPTCKHU BBIIOJIHSIIOTCS KapaHIAIIOM.

3ananwue 1. HaiinuTe obnacte onpeneneHus: GyHKIUU:

y=4-x*+2x+8
3ajanue 2. PemuTe HEpaBEHCTBO:
log,(7+x)>log, 8
3aganue 3. Pemnre ypaBHeHue:
2sin8x—~/2 =0
3ananue 4. Haiimre mpoMex<yTKu BO3pacTaHust U YObIBaHUS (DYHKITHH:
y = —x% +4x% —4x

2 .
3aganue 5. JlaHO: COSoxr = —7% < a < z. Haipure cos o, tg a u ctg o.

3ananue 6. Haitimre momais pUrypbl, orpaHiYeHHON JTMHUSAMU
y=-X"+2x+3,y=0,x=0,x=2
3amanue 7 Pemure ypaBHEHHE:
25" -20-5*-125=0
3amanue 8. Bricota koHyca paBHa 15 cM, a aynHa oopasyrornieit — 30cm. Halinure momaas 60koBoi
MIOBEPXHOCTHU KOHYCA.

3aganue 9. OcHOBaHME MPSIMOYTOJIBHOTO Mapajulesenumneaa — kpajapar. Haliaure o0bEM napanenenunena,
€CIIM €r0 BbICOTA PaBHA 7 CM, a AMaroHallb Napajiesenunesa oopasyer ¢ MI0CKOCTbIO OCHOBaHUS yroi 45°
3apanue 10. Buemnuii auametp nosoro mapa paseH 10 cM, TonMHa CTeHOK paBHa 2 cM. Haiinute o0bem

MaTepHala U3 KOTOpOro U3roTOBJIEH LIap.

Ka:knoe 3aganue ouennBaercsi ot 0 10 5 6am10B
Hau6oabiee koauvecTBo 6a110B - 50
Menee 25 0a/1J10B — OILIEHKA «HEYAOBJIETBOPUTEIHLHOY
25-35 6a/1710B — OLIEHKA «YJIOBJIETBOPUTEIHLHOY
36-45 6a/1J710B — OIICHKA «XOPOIIIO»
46-50 6a/1710B — OIIEHKA «OTITUYHO»
Yci10Bus BHINOJTHEHHUS 3a1aHUI (€CIIN TPEyCMOTPEHO)
Bpewmst BeIMOTHEHMSI 3a1aHUS MUH./9aC. (€Ci OHO HOPMUPYemcsi) 4 uaca
TpeOGoBanus oxpanbl Tpyga:  ====--
UHCMPYKMAdIC NO MexXHUKe 0e30nacHoCmi, Cneyooexcod, Haiuiue UHCMpYKmopa u op.
OO6opynoBaHue:  MaKeThl 00bEMHBIX TEJI, TAOIHIIB, TIITAKATHI
Jlutepatypa ans sk3aMmeHyronmxcs (CopaBoYHasi, METOAWYECKas U Jp.) CrnpaBouHuk (opmyn 1o
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MaTeMaTHKe, TaOJIUIIb], TJIaKaThl
JlomoyHUTETbHAS TUTEpATypa s dK3aMeHaTopa (ydeOHasi, HopMaTHuBHAs U T.11.)
MunucrtepeTBo 00pa3oBanus U Haykn Pecnyoanku TaTtaperan
I'ocynapcTBenHoe aBTOHOMHOe NpodiecCHOHAIBLHOE 00pa3oBaTeIbHOE YUpesKAeHne
«HHCTONMObCKMH CeJIbCKOX03HCTBeHHbIH TexuukyMm uM.I'.\.Y cmanoBa»

PaccmoTpeHo nukJ10Boit Buiter Ne 4 YTBEPXIAIO
KommuccHuei no y4e0HOMY mpeaMeTy 3am.1upeKTopa no y4.padore:
« » 20 T «MATEMATHUKA>» HN.M. KoreabHukoBa
IIpencenarenn « » 20 .
A.P.®arxyrauHoBa

HNHCTpYKIMS JJI51 00VUAIOLIUXCS |

BaumarensHO npouuTaiiTe 3agaHue.

OK3aMeHaI[MOHHbBIE 3aJaHNs — IPAKTUYECKHE, BBIMOJHAIOTCA MHCHEMEHHO,
PECHICHUC SaﬂaHI/Iﬁ 3AIIHUCBIBACTCsA, UCPTCXKHU BBIITIOJHAKOTCS KapaHJIallloOM.

3ananwue 1. HaiinuTe obnacte onpeneneHus: GyHKIUU:
1

g V=x*+7x-5
3aganue 2. PemuTe HEpaBEeHCTBO:
log(5—x)>log, 3
3azanue 3. Pemvre ypaBHEHUE:
~2sin5x—~/3=0
3ananue 4. Halimure mpoMe)XyTKU BO3pacTaHusl U YObIBaHUS (DYHKIMH:
y=x+3x*+2

3azmanue 5. JlaHo: sina = ;—;% < a < z. Haiinure cos a, tg o u ctg a.

3aganue 6. Haiiaure rototans Gpurypbl, orpaHUUeHHOM JIMHUSIMA
y=x*+2x-3,y=0,x=2
3amanue 7 Pemute ypaBHEHHE:
16" —60-4* -256 =0
3ananue 8. Ne 8. BeicoTa koHyca paBHa 54 cM, a auameTp ocHoBaHus — 144 cm. Haiinute miomaas 00koBoit
MTOBEPXHOCTU KOHYCA.
3aganue 9. OcHOBaHME MPSIMOYTOJIBHOTO Mapajuiesenumneaa — kpajapar. Haliaure o0bEM napanenenunena,
ECJIM €T0 BHICOTA PaBHA 4 CM, a IMATOHAJb MapasIeleNiena 06pa3yeT ¢ MIOCKOCThI0 0CHOBaHMS yrom 45°
3apanue 10. Buemnuii auametp nosoro mapa paseH 20 cM, TONIIMHA CTEHOK paBHa 2 cM. Haiinute o0bem
MaTepuasa U3 KOTOpOro U3roToBJIEH Liap.
Kaxnoe 3aganue onennBaercs ot 0 10 S daynos
Hauboab1ee koinyecTBo 621108 - 50
Menee 25 0a/1710B — OLIEHKA «HEYOBIETBOPUTEIBHO»
25-35 6a/1710B — OIIEHKA «Y/IOBJICTBOPHTEIHLHOY
36-45 6a/1710B — OILIEHKA «XOPOIIO»
46-50 6a/J10B — OIIEHKA OTIHIHOY
YcJ10BusI BBINOJTHEHHUS 3a1aHUH (€CIIN ITPEYyCMOTPEHO)
Bpewmst BeImOTHEHUS 3a/1aHKsI MUH./9acC. (ecii OHO HOpMUPYemcsi) 4 yaca
TpeboBanust oxpaHsl Tpyga:  ====--
UHCMPYKMAdC N0 MmexHuke 0e30nacHoCcmu, cneyooexcod, Hauudue UHCmpykmopa u op.
O6opynoBaHue:  MaKeTbl O0bEMHBIX TeJl, TAOIHIIbI, IaKAThI
Jluteparypa myis SK3aMeHyOMMXCS (ClpaBOYHAs, METOAMYECKas W Jp.) CrpaBoyHuk ¢GopMyn 1o
MaTeMaTHKE, TAOJIHIIBI, TJIaKAThI
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JlonomHuTepHAS TUTEpATypa IS dK3aMeHaTopa (yuyeOHasi, HOpMaTUBHAs U T.11.)

ITAKET DK3AMEHATOPA

1. YCJIOBUI
KoauyecTBO BapuaHTOB 3aaHus JJis IK3aMeHYI0IIerocs — 4 Bapuanra
Bpemsi BbInmoJiHeHus 3a1aHusi — 4 4aca.
OOopynoBanue: 3alaHue, JIUCTHI CO IITAMIIOM JJIsS BBIIOJIHEHUS Pa0OThI, JIUCTHI JJIsI YSPHOBUKA,
pyuKa, TMHEWKa, KapaHaall

OOyyaromumMes pa3peniaeTcsi UCIoJIb30BaTh CIIPABOYHbIE MaTepUabl:
- TaOJIUITY KBAAPATOB JABYX3HAUHBIX YHCEI;

- (opmyIbl KOpHEI KBaIpaTHOTO YPAaBHEHUS;

- TO’KJIECTBA COKPAILIEHHOI'0 YMHOXEHMS],;

2. KPUTEPUU OLIEHKU:

[IIxana oneHUBaHUS PE3yJIbTATOB:

Pe3yabTaTNBHOCTH KauecTBeHHas1 OlleHKAa MHAMBUAYAJIbHBIX 00Pa30BaTEJIbHBIX
JMOCTHKEeHU

Kaxnoe 3aganne onenuBaercs ot 0 10 5 6a110B

MakcuMaJbHOEe KOJHYecTBO 0a/L10B - 50

46-50 6as510B OLIEHKA «OTIMYHO

36-45 6a10B OneHkKa «XopoIuo»

25-35 6ans10B O1eHKa «yIOBJIETBOPUTEIHHO»
Memnee 25 6a,1710B OneHka «HeyIOBIETBOPUTEIILHO

Kpurepuu onenuBanus:

1 Pemenue J0KHO OBITh MAaTEMAaTUYECKH IPAMOTHBIM;

2 JlomkeH ObITh MOHSATEH XOJ PacCyXJIeHUsl aBTOpa paboThI;

3 Pemienue MoXeT ObITh IPOU3BOJIBHBIM

4 [TorHOTa M 0OOCHOBAaHHOCTD PACCYKACHUH OIEHUBAIOTCS HE3ABUCHMO OT BEIOPAHHOTO

MCTOJa PCIICHU

5 MoskHO HcCIoNb30BaTh 0€3 J0KA3aTEeNbCTB U CCHUIOK JI00bIE MaTeEMAaTHUECKUe (aKThI,
coJiepkaliecs B yueOHUKaX U ydeOHBIX MOCOOMSIX, TOMYIEHHBIX MUHHUCTEPCTBOM
oOpa3oBaHus 1 Hayku PO

2.3 Tlpunoxkenue. 3ananus 1Jis1 OLEHKH OCBOEHHS y4eOHOIr0 MpeaMeTa

SAJJTAHUE Nel

Buinonrnume 3a0anus u 3anuwume omeemol 6 ma@zuuy omeenioes.

Ne 3aganue OT1BeThI

n/n A b B r I

1. Kakoe u3 uwmcen 1,1; 1,01; 1,001; 1,0101; (1,1 1,01 1,001 1,0101 1,00101
1,00101 sBasercs HAUMEHBIIMM?
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2. 3 3 1 -1 4 =
1-— — — — - 16
4 4 12 3
UeMy paBHO BBIpaKE€HHE ——
—-1
3

3. | [lepumerp mnpsimoyroibHHKa paBeH 64cwm, | 1280 880 240 120 44
JUIMHAa OJHOM u3 ero ctopoH 20 cm. Yemy
paBHA IUIOIIAb MPSIMOYTOJILHUKA?

4. | Uemy paBHO BBIpa)KCHHUE 3(x-2)-2(2-x) | 5x+2 X -6 2x-10 | 5x-6 5x-10

5. | Bemonuuts neiicrems: 015 + 0,15 6,4 11,1 6,7 10,21 1,11 1,92

6. | Kakas u3 ykazaHHBIX Tap YMCEI SBIISICTCS (3;1) (-5;-3) (3;5) (-3;5) (5;3)
pEILICHHEM CHCTEMbl ypaBHCHHIA

x—y=2
{3.‘( —2v=19

7. <o K=1 K=0 K=0u | x=21 [x=2%1
[Tpu kakux 3HaueHusx K npods —3= paHa 0 K=1 HK=0

8. | Kakoe u3 yKka3aHHBIX MHOKECTB SIBJICTCS (0;4) (—oo; 0] U [4dsedo) [0; 4] [0; —4]
peleHeM HepaBeHcTBa ¥ = X

9 Uemy paBHO 3Ha4YEHHE Yy, IPU KOTOPOM y=4 y=3 y=5 y=-5 y=1
3HauyeHUsl BelpaxkeHui 3y-5 u 10-2y paBHbI?

10. | Ilo 3amaHHO# (opMyIIe ONPENENIUTh Oynkuy | Oynkuu | @ynkn | @ynkuusa | Apyrou
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH s s usi BO3pacrac | OTBET:
y=x4+1 yOBIBaeT | yOBIBAacT | BO3pACT | T Ha

Ha Ha aerna | (—oo;1]
::.—DC': l]’ ::._DC': ':I]’ :— eal ':I] y6BIBaeT
BO3pacTa | Bospacra | YOBIBAC | ma

eT Ha eT Ha T Ha [0; +00),
[1; +DC-:I. [0: +oa) [0; +oo)

11. | yopoctuts Bepakerne 333 +2) = (a+3)7 522 -9 2a°+9 [2a7-9 [-2a7-9 |2a+9

12. e’e” 1 1 1 1
IIpencTaBuTh BEIDAKEHHUE < B BUJIE T 6 T4 - 16 - g
CTETeHH U HAWTH ero 3HaueHue npu ¢ = 4

13. | Kakue u3 cieyronx paBeHCTB SBISIOTCS Tomeko 1 | 1 ;12 1u3 1u4d 1,2,3
BEPHBIMH:

J=16=—-4

14. | Kakas u3 yka3aHHBIX HIKE Iap YHCell 2:3 2:-3 -2:-3 3:-2 -3:2
SIBIISICTCS
pELIEHUEM CUCTEMBI YpaBHEHHN 2X-3y=13 n
X-y=5

15. | KakoB 3Hak umcia a, ecan —2a = —3a? a0 a=0 a=0 ONPENIENNT | TIPABUIIBH
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b HENb3s BI OTBET
HE YKa3aH
16. | Kakoii Bu umeet TpeyroibHuK, eciii cymma | Octpoyr | Ilpamoyr | Tymoyr | Onpenenu | [IpaBunbH
KaX/IbIX JIBYX €ro yrioB Oosbine 90 rpagycoB | OJbHBIH | OJIBHBIA | OJBHBIN | Th HEJB3S | B OTBET
HE yKa3aH.
17. | Beipasure X uepe3 Y, eciu Y = 3X+2. X=V+l | X=Y-2 | X=VH3 ), y+2 ¥ = y-2
T3 T3
18. | B tpaneruu ABCD yroa A=68° , yroi 16°u22% | 106° 1 220 112% u [paBuiibH
D=74° Onpenenuth Beauunnbl yrios B u C? 112° u 167 1067 BIif OTBET
HE yKa3aH.
20. | Kakoe U3 yKa3aHHBIX MHOYECTB SIBIISICTCS (-1;3) [—1:3] [—3;1] | (—oo;—1] U [Fpyroe
pelleHreM HepaBeHCTBA MHOXECTB
V=x?-2x—3=09 0
Bapmuanr 2
Bvinonnume 3a0anus u 3anuwume omeenmvl 8 maoauyy omeemos.
Ne 3amanue OTBeThI
n/n A b B ) DI |
1. | Kakoe u3 umucen 1,01; 1,01001; 1,001; 1,0101; | 1,01 1,01001 | 1,001 1,0101 1,0011
1,0011 aBasgercss HAUMEHBLIIUM?
2. 4 1 1 1 4 g
1- 5 4 12 5 o
Uemy paBHO BBIpA)KEHHE ————
—-1
4
3. | Ilepumerp mpsimoyronpHuka paseH 110 cwm, | 280 700 240 5500 770
JUIMHAa OJHOM u3 ero ctopoH 20 cMm. Yemy
paBHA IUIOIIAb PSIMOYTOJIbHUKA?
4. | YeMy paBHO BBIpaXXCHHE 5x+2 3x-6 2x+34 | 7x+6 Sx+4
5(x+4)-2(7-x)
5. | Bomomauts neiicrpus: 922 T 0,25 5.7 2,85 16,79 0,285 5,7 1,675
6. | Kakas u3 ykazaHHBIX THap 4MCel SBISIETCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
pEIIeHHEM CHCTEMBI ypaBHEHHI
rT—y=23
{3.‘{' +2y=-—-1
7. Ko K=1 K=0 K=0u | x=zx1 [x==%1
[Tpu xakux 3HaueHusix K npo6p -3x paBHa 0 K=1 HK=0
8. | Kakoe u3 yKa3aHHBIX MHOKECTB SIBIIAETCS (0;9) (—oo; 0] U [95d0) [0; 9] [0; —9]
perennem HepapeHcTBa X = 9X
9 YeMy paBHO 3HAUYE€HHUE Y, TPU KOTOPOM y=-2 y=3 y=2 y=-5 y=1




3Ha4YCHMsI BeIpaxkeHui Sy-4 u 2y-10 paBHBI?

10. | Ilo 3amaHHOM (opMyIie ONpeNeNUTh Oyukuu | Gynkuu | Oynkn | Oynknusa | Hpyrou
MPOMEKYTKH MOHOTOHHOCTH (DYHKITHH s s ust BO3pacrac | OTBET:
y=x%-2 yObIBacT | yObIBaeT | BO3pacT | T Ha

Ha Ha aerma | (—oo;1]
(—eo; 1] | (=o=;0] | (—oo;0] yObIBaeT
BO3pacTa | Bospacra | yObIBae | ma

€T Ha €T Ha T Ha [0; +00),
[1; +o2) | [0; +oo) [0; +0)

11. | YOpocTuTh BhIpaskeHHe 3a+9 |2a’+9 |a’-9 |a’+9 3a—9
a(2a—86)—(a—3)°

12. 1 1 1 1
HpeI[CTaBI/ITB BBIDAXKCHHUE <= B BHUJC T E - ]r Z E - E
CTETICHU M HAMTH ero 3HaYeHHe npu ¢ = 4

13. | Kakue u3 ciaeayronmx paBeHCTB SBIISIIOTCS Tomeko 1 | 1 ;12 lu3 lu4d 1,2,3
BEPHBIMH

V=16 =—4

14. | Kakas u3 yka3aHHBIX HIDKE MMap YUCE 2;3 2; -3 -2;-3 3;-2 -3;2
SIBIISICTCS PEIICHUEM CUCTEMbI YPaBHEHUI
2x-3y=13 u x-y=5

15. | KakoB 3Hak umcna a, eciu —2a = —3a? a=0 a=0 a<0 ONPEIENNT | TIPABHIILH

b HEIIb3s | bl OTBET
HE yKa3aH
16. | Kakoii Bug umeer TpeyroinbHuk, eciau cymma | Octpoyr | IIpsmoyr | Tynmoyr | Onpenenu | IlpaBuibH
KaXIbIX JIBYX €ro yriioB Oojbine 90 rpaaycoB | OJbHBINA | OJIGHBIA | OJBHBIN | Th HEJB3S1 | I OTBET
HE yKa3aH.
17. | Bepasute X uepes V, eciu Y = 5X-2. X=VHl | X=V-2 | X=VH2 | —2—-V|_ ¥Y+2
. 5 5

18. | B tpamenmu ABCD yrom A=46° , yron 6% 44% | 134% 44% 967 u [MpaBuibH

D=84° Onpenenuth BenuuuHs! yrioB Bu C? 96 u 67 134° BIi OTBET
HE yKa3aH.

19. | Pemmre ypasnenne; ¥~ —5x+4 =10 41 -1; -6 6;1 -6;1 -4;-1

20. | Kakoe u3 yka3aHHBIX MHOKECTB SIBIISICTCSI (-1;2) [—1; 2] [2;00) | (—oo;—1] U [Hpyroe
pelIeHreM HepaBeHCTBA MHOXECTB
V=x?-2x—3=109 0

A b B r Ji |
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@amMuiIns ¥ MM ydaierocsi, Ne rpynnsi

Tadauua oTBeTOB

Homep |1 (2 |3 |4 |56 (7 |8 |9 |10|11(12|13|14|15|16|17|18|19|20
BOIpoOCa

OTtBer

Onenka»5» craButhes 3a 19-20 BepHBIX OTBETOB.
«» - 3a16 - 18 BepHbIX OTBETOB

«3» - 3all -15 BepHbIX OTBETOB

«2» - 3a5 - 10 BepHbBIX OTBETOB

«1» - 3a0—4 BepHBIX OTBETOB.

Yc10BUS BbINOJTHECHUS 32IaHUS

1. Mecto (BpGM?I) BBIIIOJIHCHUS 3a4aHMsI. 3aJaHNC BBIMIOJIHIACTCS B AYAUTOPHUUN BO BPEMS 3aHATHUSL
2. MakcumasnabHOe BpeMsl BBIITOJHEHUS 3aJaHHsL: 90 MUH.

3. IToap30BaTLCS BEIYUCIUTEILHBIMHI Ta6HI/IHaMI/I U MUKPOKAJIBKYJIAATOpaMU__ HC pa3pCliacTCs

4. Pa0oTa BBINOJIHACTCS HA KOHTPOJIBHOM JIMCTKE ¢ YKazaHueMm Ne rpynmsl, (paMuiiny ydamerocs.
B Tabnuie nox HoMepoM 3a/laHusl yyalluiics 3anuchiBaeT OyKBY OTBETA.
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3AJTAHHUE Ne2

IIpakTnueckas pabdora
«JleicTBUTEJbHbIE YHCIIA)

TexcT 3a0aHUs

Bapuanr 1

1 2 2
. .| 7T=—6—+—1:0,8+1,2
1. BeINOIHUTE NEUCTBUS: ( 9 15 9) .

2. Jlanbl yncna:

0,212112111...; —6,7; —0,(23); O; —%; 13; J5-6; 10; 0,25 136; x.

Brimmucats e u3 HUX, KOTOPBIC ABJIAIOTCA: HaTypaJlbHBIMH; ILCJIBIMU, pallOHAJIbHBIMHU,

HUPPALMOHATIbHBIMU.
3. 3anucaTh B BHJI€ KOHEUHOH MJIM O€CKOHEUHOM MEPUOIUICCKOMN AECITUIHON JPOOH:
13 5 2
a) —; 6)1=; 6)—2—.
25 7 9
Bapuanr 2
7 17 1
1. BBIIOIHUTE AEHCTBUA: (85 —2 %j : 2, 71— 45 : 01 65 .

2. JlaHbI yncna:

z; —9,8, —</130; O; —%; 23%; 2J3+5; 11 0,5, 152; 1,020220222....

Beinucarts T€ U3 HUX, KOTOPBIE SABISAIOTCS: HATYpalbHBIMH; LEJIBIMU; PALMOHAIBHBIMU;
UPPaLMOHAIbHBIMH.
3. 3anucath B BU/Ie KOHEYHOH MM OECKOHEYHOH NMEePHOANYECKON TeCATHUYHON APOOH:

7 5 3
—; 0) —2—; 1—.
D 9% 9l

YciaoBuS BbINOJHEHUS] 32JaHUS
1. Mecto (Bperl) BBITNIOJIHCHUA 3aJaHUA . 3aJJAHNC BBINIOJHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 20 MUH.
3. Bel MOeTe BOCIIOJIL30BATHCA KOHCIEKTOM JIEKIIMI, VICOHUKOM

IIkana oueHkH 00pa3oBaTeIbLHBIX JOCTHXKEHH

[IpOLEHT PE3yIBTATUBHOCTH (IIPABUITBHBIX Ouerka ypoBHs HO/IrOTOBKH
OTBETOB) Gamn (OTMETKa) BepOAJLHBIN aHAJIOT
90+ 100 5 OTJIIMYHO
80 + 89 4 XOPOIIO
70 +79 3 YAOBJIETBOPUTEIHHO
Mmenee 70 2 HEYIOBJIETBOPUTEILHO

HIkana oueHkn 00pa3oBaTeIbHBIX JOCTHKEHUI MPUMEHSAETCS 1JIS1 BCeX MOCJIeYHIHX
3aJaHuH.



no

3AJIAHHUE Ne3

IIpakTnueckas pabdora
«Cranpaprhbiii Buja yucia. [IpudanxeHHbIe BBIYMCIEHUS»

. TekceT 3a1anus

Bapuanr 1
OKpyTauTe YuCio 10 IECATHIX U HalauTe abCOMOTHYIO OTPEIIHOCTD MPUOJINKECHUS:
a) 45,162; 0) 123,6439.
3anuImMTe Yucio B CTAaHIAPTHOM BHUJIE:
a) 1265,2; 0) 0,00000000000879; 8) 1200000000000000;  2) 78,5.

Haiigure npubmmkeHHOe 3HAaYCHNUE Pa3HOCTH X U ), €CIIH:
x=~11,607, y~3,08.
Haiiiute npubamkeHHOe 3HaUeHHe Mpou3BeaeHns & M D, ecnu
a=8,21, b=518
Bapuanr 2
Oxpyriure YUCIo J0 COTHIX U HAaAUTE aOCOIIOTHYIO MOTPEIIHOCTh MPUOIKEHUS:
a) 245,365; 0) 3,6449.
3anuImTe YUCIO B CTAHIAPTHOM BUJE:

a) 31265,2; 0) 0,000000000000187, 8) 42000000000000000, 2) 478,6.
Haiinute npubnmkeHHOE 3HAUCHUE CYMMBl X U Y, €CIIH:

x=~15328, y=~215.

Haiigure npubnmkeHHOE 3HAYCHUE YacTHOTO d M b, €CJIn

a~28,23, bx~519

Yci10BUA BBINOJHEHUS 3a1aHUS
1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/JaHUs . 3aJaHNE BBINOJHACTCA B aYAUTOPUHN BO BpEMsI 3aHATHSL

2. MakcuManbHOE BpeMsl BBITIOJIHEHHS 3a]JaHUs: 20 MHH.
3. Bl MOKeTe BOCIIOI30BaThCS KOHCIICKTOM JICKIIUH, YICOHUKOM
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SAJTAHUE Ne4

CamocrosiTesibHas padora Ne 1
«IIpubanKeHHbIE BHIYMCICHU S
TekcT 3a1aHudA

Bapuanr 1
&1

1. Haiiiure OTHOCUTEIBHYIO ITOTPEMIHOCTh PABEHCTBA 27 = 2,
2. Yucno 8,75 HaliieHO ¢ OTHOCUTEIbHOU norpemHocThio 0,4%. Omnpenenure rpaHuily abCOIOTHOM
IIOTPEIIHOCTH.
3. Haiinure rpanuily aOCOMOTHON MOTPENTHOCTH MPOU3BEACHUS IBYX MPUOINKEHHBIX 3HAUCHUH
yucen a=7,36+0,004 u b=8,61+0,005
4. Hailnute OTHOCUTENIBHYIO TOIPEIIHOCTh BBIUUCICHHUS IUIOIIAIA TPSAMOYTOJIbBHUKA CO CTOPOHAMH
3,86 +£ 0,005 u 4,6 +0,05.
5. HaiinuTe OTHOCUTEIBHYIO MTOTPEIIHOCTD BHIYMCIIEHUSI 00BEMA MPSAMOYTOJIBLHOTO Mapaljiesienuneaa
¢ u3Mepenusmu a = 4,48 £ 0,005, b = 4,48 £0,005, h = 4,48 £0,005.

ﬂOl’lOﬂHl/lmeﬂbHoe 3a0anue:

6. Ilpu Beuncienun o6véMa uIMHIpa 1o popmyne V = nH:H osuto na”o: © = 3,14, R= 36,7
(cm) H = 86,4 (cm) (Bce uudpsl BepHbie). CKOIBKO BEPHBIX 3HAYAIINX UDP COACPKUTCS B OTBETE?

Bapuanr 2
=1
1. HaiiguTe OTHOCUTENBHYIO IOTPEIIHOCTh PABEHCTBA 29 ~ 2.
2. Ywucino 6,25 HaitieHo ¢ oTHOCUTENbHOM norpemHocThio 0,3%. Onpenenute rpaHuily abCONMIOTHOMN

IOTPpCIIHOCTH.

3. Beruucnure X = a+b , ecim a = 82,6, b=93.8, ¢ = 61,9. Ykaxure rpaHuiry abCOIOTHOM

c
MOTPEIIHOCTH.
4. Haiipute OTHOCUTENIBHYIO MIOIPEIIHOCTD BBIUMCIICHUS IIOAAN IPSIMOYTOJIbBHUKA CO CTOPOHAMU
4,16 £ 0,005 u 5,7 +0,05.
5. BpluncnuTe AMAroHaib ¢ MPSIMOYrOJIbHUKA, CTOPOHBI KOTOporo a = 6,24 +0,005(cu)u b =4,8 +
0,05(cm). CkonbKO BEpHBIX 3HAYANIMX ITUDP COACPKUTCS B OTBETE?
Lononnumenvroe 3aoanue.
6. C xakoi TOYHOCTBIO HAJI0 U3MEPUTH PaANyC Kpyra, 4ToObl aOCOIIOTHAS OTPELIHOCTD II0LaIN
Kpyra He npesbimana 10 cm?? T'py6oe npubnuskeHHoe 3HaueHne R = 8, 7cu.
Yc/i0BUSI BBINOJTHEHNUS 32/IaHUS
1. Mecto (BpeMs1) BHIIOJTHEHUS 3aJaHNs :_3a/1aHUe BBINOJIHIETCS B ayIUTOPUH BO BpEMsl 3aHSTUS
2. MakcuMaabHOE BpeMsl BBIITOJIHEHUS 3a/JaHUSs: 45 MHH.
3. Bbl MOkeTe BOCITIOJIb30BaThCsI KOHCIEKTOM JIEKIIUH, Y4eOHUKOM

3AJIAHUE Ne5

IIpakTHyeckass padora
«Kopensb n-oii crenenm»
Tekcr 3a1anus

Bapmuanr 1
1. HaiiguTe 3HaYeHUE YUCIOBOTO BBIPAYKCHUS:

a)y(-11)*  aR/25-135
2. CpaBHHTE YHCIIa 8/80 u 3/9
3. Pemmre ypaBHenue: a) x>+ 18 =0 6) (4\/;)2 +44/x-5=0
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Bapmuanr 2
1. HaiinuTe 3HaueHHE YUCIOBOTO BBIPAXKECHU:

a)y/(-13)°  4&)¥9-375
2. Cpasuure uncna 7 u 47
2
3. Pemmre ypaBHenue: a) x° +24 =0 6) (Q/;) ~3¥/x =4
Yca0BHSI BbINOJIHEHUsI 32 IaHUSI
1. Mecto (BpeMsi) BBIITOJHEHNUS 3a/IaHUsI:_3a/ITaHNE BIMOJIHACTCSA B aYJAUTOPHH BO BPEMS 3aHSTHSI

2. MakcuManbHOE BpeMsi BBITIOJIHCHUS 3aJaHuUs: 15 MUH.
3. BBI MOeT€e BOCITOJIb30BaTLC CIPABOYHBEIM MAaTEPHATIOM

SAZTAHUE Ne6

CamocrosiTesibHasi padora
«PelieHne HPpaUMOHAJIbHBIX YPABHEHUID)
TekcT 3a1aHMS

Bapuanr 1

Pemute YpaBHCHUA:

a) Vx+4=5  6)/3x—2=4-x B) VAX+3=VXx"+x-1 1) ¥2x+3=-3

Bapuanr 2

Pemute YpaBHCHUA:

a) Vx+1=5 = 6) /3x-1=1-3x B) V3x-1=+Vx*+x-4 1) 3x-1=-5

YcioBHS BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3a[aHNs:_3a/1aHNe BBINOJIHIETCS B ayTUTOPUH BO BpEMsl 3aHSITUS
2. MakcuMaabHOE BpeMsl BBITIOJIHEHUS 3a/JaHUSs: 20 MHH.

3. Bbl MOkeTe BOCTIOJIb30BaThCsl KOHCIEKTOM JIEKIIUH, YUeOHUKOM

3AJTAHHUE Ne7

IIpakTnyeckas padora
«CreneHb ¢ pAaMOHAJBLHBIM MOKA3aTeIeM)
Tekcr 3ajanus

Bapmuanr 1

Brruuciure:
1 3 1

= B -1 1
1) 64> 2) 81* 3) 367 4) 27° 5 16°° 6§ 9 7)) 8

5 1 1 1

w N

8) 05° 9) 42 10) 252 11) 01253  12) 0,0049°° 13) 83
-1
3 3 -2 —= -3 -0,5
14) 92 15) 49? 16). 1 17) 5% 18) L 19) 3 20) L
6 125 4 16
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Bapuanr 2

Brruuciure:
3 1 1 5

1 -2 2 =3 -1 -1 5
1) 1442 2) (%) 3) 216% 4) 0,0016 * 5 0042 6) 00643 7) 42

-1 1

1

-1 -1 - = 2 -1
8) 252 9) 0125° 10) (@jz 11) (sljz 12) 125° 13) (ﬂjz 12y (2
64 4 100 36

-1

-1 -1 2
15) (004)™ 16) 121* 17) 00625'  18) [%j 19) 51 20) (éjs

YciaoBYS BbINOJHEHHUS] 321aHUS
1. Mecto (Bperl) BBIINIOJIHCHUA 3aJaHUA . 3aJaHNC BBINIOJHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL

]2

2. MakcuMaabHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 25 MUH.
3. Bel MOeTe BOCIIOJIL30BATHCA KOHCIEKTOM JIEKIIMI, YICOHUKOM

SAJJAHUE Ne8

IIpakTnueckas pabdora
«Perenne nmoka3areIbHbIX YypaBHEHUIH H HEPABEHCTB
Tekcr 3axanus

Bapuanr 1
Nel
Peunre ypaBHeHus:
a) 52 =125 6) 3**=1 B)2¥"? +2%=5 r)6~*=-6 1) 9*-6*3%-27=0
No 2
Pemte HepaBeHCcTBA:
a)4*>64 0) (lj <11
2 8
Bapmunanr 2
No 1.
Peunre ypaBHeHus:
a)6°3=36  6) 55%=1 B)3*2+3*=30 1)4*=-4 p)4%-14*2%-32=0
No 2
Pemmte HepaBeHCcTBA:

a)5*>125 6) @) at

16

YciaoBYS BbINOJHEHUS] 3aJaHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJTAHNC BBINIOJHACTCSA B AYJAUTOPHUU BO BpeMS 3aHATUSL

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHuUs: 20 MHH.
3. Bel MOeTe BOCIOIBL30BATHCA KOHCIIEKTOM JIEKIINI, VICOHUKOM
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3SAJTAHHUE Ne9

KonTpoubnas padora Nel
«KopHu n cTennenn»

TekcT 3a1aHUA:

Bapuanr 1

Yposensv A
[IpencraBbTe BhIpaKeHHE B BUJIE CTETICHU C PAallMOHAIILHBIM [T0Ka3aTeJIeM:

a) V2 6)¥17 ) ¥a? 6
2. HpeI[CTaBbTe Bblpa)KeHI/Ie B BUJC KOpHSI N3 4Yuclia ujin Bblpa)KeHI/ISII
3 _2 3 1
a)7° 6) 5x 3 B) (6a)7 1) (x-Yy)2

3. Brpraucnure:
1 2 1 1 2 1

a)164 ©6)8° ) 37.81* r) 0017 x)643-42.(8°)°
4. Bpruncaure:

a) 418-72 ; 6) %/ﬁs% : B) 3Ya’; r) (2

5 . Pacmonoxure yucna B MMOpAAKE BO3paCTaHHA:

1 3 2
32:3 1 '92:33,
3

=203
7

)7

6. Pelinth nppanoHanbHble YpaBHEHHUS:
a) V2x-1=3; 6) J/x+1=0;

Yposenv b

7. Haliiure 3Ha4E€HNUE BBIPAKCHHUS:

[2\/40\/5 —3\/5\@)-(25-27)1 :

8. Ympocrure:
a) (a%b)"-4a%> 6) c**-13¢c°° ;

9. HpeI[CTaBLTe BBIPAXKCHUC B BUAC CTCIICHU C pallMOHAJIBHBIM ITOKAa3aTCJICM:
1
a)§7\/25 axd  6)¥a’-4a

10. Pemre uppanmoHanbHble ypaBHEHUS:

a) V3+x =3-x; 0) VAX*+5x-2=2;B) VX° +4x—-50 =3.

Bapmuanr 2

Yposenv A
[IpencraBbTe BhIpaXKEHHE B BUJIE CTETICHU C PallMOHATLHBIM ITOKa3aTeJIeM:

a) 5 6)%16 ) Va™ )57
2. Hpe,Z[CTaBLTe BBIPAKCHUC B BUAC KOPHA U3 YK CJIA UJIN BBIPAKCHUS:
E 73 4 1
a) 9 6) 7x° B) (5a)s 1) (a—b)s

3. Brruucnure:
1 1

) ‘ 1 1 1o )
2)121° 6)8° ®) 27-167 r) 00013 n)625°-89-(32°)°
31



4. Brpruuciure:

a) 3 ﬂ ; 6) @‘3 i : B) 5[1115d10 : ]") (2?—2."3)_2.
250 19

5. PaCHOJ’IO)KI/ITC quciia B HOpHI[Ke BO3paCTaHI/I${Z
2 g s
33:372:2:92:33,
3
6. Pemre nppanroHaabHble YpaBHECHHUS

a) x-1=2; 6)Yx*-1=43;

Yposenv b
7. Haiinure 3Ha4eHHUE BBIPAXKCHUS:

(3#2‘&/5—‘{/32%/2)1:;

8. Ympocrure:
_1 N
242’ (2’2" 6) k5% 4K,

9. Hpe,I[CTaBBTe BBIPpAXCHHEC B BUJIC CTCIICHU C pallMOHAJIbHBIM I1OKA3aTCJICM:
1
a) §‘4/27 3/x 6) VYa* -4b

10. Pemnre uppanyioHanbHbIE YPAaBHEHMUS:

a) V2X-1=%-2; 6) V23+3x-5x* =3;B) Ix* +14x 16 = 4.

YciaoBHS BBINOJHEHUS 33JaHUS

1. MecTo (BpeMsi) BBITIOJTHEHUS 33/I1aHUS:_33a/IaHUE BBIMIOJIHACTCS B ayJAUTOPUHU BO BPEMS 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHEHHUS 3a]JaHUs: 90 MUH.

3. Bel MOkeTe BOCIIOIb30BaThCI CIIPAaBOYHBEIM MaTEpHAIOM

3AJJAHHUE NelO

CamocrosiTeibHas padora
«JIorapu(Mbl 1 UX CBOHCTBA)»

Teker 3axanug:

Bapmuanr 1
1. Beluucaute: a) 2'°%* @) 2'°%32 B) 101910 ) 7" gyens
2. Beruucnure: a)logs3 06)log ., 7 B)Ig10  1)Ine  n)loga+s(atd)
3. Ilpencrasbre 1 B Buje norapudma: a) ¢ ocHoBanueM 4 0) ¢ ocHoBaHueM 10 B) ¢ OCHOBaHHUEM €
') C OCHOBAaHHUEM -3 [1) C OCHOBAHHUEM 5
4. Bemuucnure: a) logasl  6) log 1 B) gl r)inl 1) logs (-1)
5. Tlpencraswte 0 B BUje morapudma a) c ocHoBanuem 4 0) ¢ ocHoBanueM 10 B) C OCHOBaHHMEM €

I') C OCHOBaHUEM -3 J) C OCHOBAHUEM 5
6. IIpencraBbre norapudm MPOU3BEIACHHS B BHJIC CYyMMBI JIOTAPU(PMOB:

a) logs(2*¥7)  6)log, (@*b) B)Ig(5*7) 1) In(11*3) 1) 10ga26



7. TlpencraBbTe cymMmy JorapumoB B Buze mpousBenacuus: a) 10g23+10g25 0) logo.7
2+logo718 B) Ig5+lg7 1) In1l+In2  x) logz3+logr =
8. IIpencraBbTe JOrapu@m 4aCTHOTO B BUE Pa3HOCTH JOTapU(pMOB :

sin”
a+b

a) |093% 6) logz B) Igé r) In% n) logs

T
cos—
4

9. IlpeacraBbTe pa3HOCTH JIOTapru(MOB B BUJIE YACTHOTO:

a) logz3-logs:5  6)1g13-gll  s)Inb-Ind 1) logs (a-b)-logz(a+h)

Bapuant 2
1. Bemuucaute: a) 3'°%7  6) 3'°0%7 B) 10'910° ) 7'°%% el
2. Bepmumcnure: a)logsS 6)log , # B)Ig10  r)lne  n)logas(a-3)
3. Ipencrasbre 1 B Buje norapudma: a) ¢ ocHoBanueM 3 0) ¢ ocHoBanueM 10 B) ¢ OCHOBaHHUEM €
I') C OCHOBaHUEM -2 J) C OCHOBAaHHUEM 7
4. Beruucaure: a) logsl  0) log 1 B) Igl r)inl ) logs (-1)
5. Ilpencraswte 0 B BUje Jorapudma a) c ocHoBanuem 3 0) ¢ ocHoBanueM 10 B) C OCHOBaHHEM €

I') C OCHOBAHUEM -2 ]1) C OCHOBaHHUEM 7
6. IlpencraBbTe norapudm Npou3BeACHNUS B BUIE CYMMBI JIOTapu(MOB:

a) loga(4*7)  6) log, (x*y) B)1g(2*5) r)In(12*4) 1) logs22

7. TlpeacraBbTe cymmy JiorapudmMoB B Buje npousBeaeHus: a) 10g25+10g23
0) logo7 7+logo711 B) lg4+lg6 1) In12+In3  x) log78+log7 =

8. IIpencraBbTe JOrapr(m 4aCTHOTO B BUE Pa3HOCTH JIOTapU(PMOB :

sin”
a+b

13 3 T
a) logz== o) lo B) lgZ 1) InZ n) lo
) logs c ) log2 ) 98 ) i ) logs

T
cos—
4

9. IlpencraBbTe pa3HOCTH JIOTapu(MOB B BHI€ YACTHOTO:

a) log25-10g23 0) Ig17-1g13 B)Inb-Ind 1) logs (a+b)-logs(a-b)

Yci10BHSA BBINOJHEHUS 3a1aHUAS
1. Mecto (Bperl) BBITNIOJIHCHUA 3aJaHUA . 3aJJaHNC BBINIOJHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL
2. MakcuMainpHOe BpPEMA BBIIIOJIHCHUA 3a1aHUA: 30 MHH.
3. BeI MOeTe BOCIIOIb30BaTLCS CITpaBOYHBIM MAaTCPpUATIOM

3AZTAHHUE Nell

IIpakTnyeckas pabdora
«PemeHue nokazareJbHbIX YPABHEHHI 1 HEPABEHCTB)
Tekcr 3axanus

Bapmuanr 1
Nel
Pemnre ypaBHeHUs:
a) 52 =125 6) 3**=1 B)2X"? +2*=5 r)6~*=-6 1) 9*-6*3%-27=0
No 2
Pemmte HepaBeHCTBA:
a)4*>64 0) (lj <11

2 8

Bapmuanr 2

Ne 1.

Pemnre ypaBHeHus:



a) 6°3=36  6) 50=1 B)32+3*=30 r)4**=-4 pg)4*-14*2*32=0

No 2

Pemmre HepaBeHcTBA:

a)5*>125 0) 1 <1i
2 16

Yci10BHsI BbIOJTHEHHUS 32 aHUST
1. MecTto (BpeMsi) BBITIOJTHEHUS 3a/IaHUS:_33JJaHUE BBIMIOJIHSICTCS B aYJAWTOPHUH BO BpeMsl 3aHATHUS
2. MakcuMaabHOE BpeMsl BBIITOJTHCHHUS 33/IaHUS: 20 MHH.
3. BeI MOkeTe BOCIIOIb30BATHCS KOHCIIEKTOM JIEKIUH, YICOHNKOM

3AJTAHME Nel2

IIpakTuyeckas padora
«Pemienue jJorapupMmuyecKux ypaBHeHUl U1 HEPABEHCTB)

Tekcr 3agaHud

Bapuant 1
Nel. Pemute norapudmuyeckue ypaBHEHUs
a)log ;(2x—5)=log ;(x+7) 6) log, x+log,(x—3)=2 B)log, (3x—5) = -1
2
Neo2. Pemnte HepaBeHcTBa:

1
a) log,(x+21) < 5 0) log, (5x+1) = log , (3—4x)
4 4
Bapuanr 2
Nel. Pemnre ypaBHEeHUS:
a)log,(3x—5)=1log,(x+1) 6) log, x+log,(x+4)=2 B)log, (3x—5)=-1
7
Ne 2. Pemre HEpaBeHCTBA:

a) Iogg(x+15)<% 0) log ; (2x +1) > log ; (3—4x)

4 4

Yci0BHA BLINOJTHEHUS 32IaHUAS
1. Mecto (Bpemsi) BBIIOJTHEHUS 3a/IaHH . 3a]JaHUE BBITIOJHACTCS B ayJAUTOPUU BO BpEMsl 3aHATHUS
2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 20 MHH.
3. Bl MOkeTe BOCIIOIb30BATHLCS KOHCIEKTOM JIEKIIHN, YUEOHUKOM

3AZTAHUE Nel3

Konrpoabnas padora Ne 2
«Jlorapugwmbsl. [IpeodpazoBanne BbIpaKeHU D)
TekcT 3a1aHUA

IoaroroBuTe/1LHBLIH BAPHAHT
1. Pemnre ypaBHeHue:

a)log, (4x+5)=—-1 0) log, (4x+5) = Iogg(x2 +8)

2 3 3
B) log,(x*—8x)=2 1) log, x+log,(x—4)=1 n) lg>x-3lgx-4=0
2. Pemure HEpPaBEHCTBO:
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a) Iog9(3x—4)>% 0) log , (3x—4) = -1 B) log ,(5x +1) > log , (3—4x)
3

3. Pemute cuctemy ypaBHEHUIA:
log,(x+2y)=2

log,(x-2y)=1
Bapuanrt 1

1. PemmTe moka3zatelbHbIC YpaBHCHHUA U HCPABCHCTBA.!
2—X
a) 3X:81, 6)5X+2—5X:24; B) 93+X+9X+1:738.i F) (EJ :61
81 5 4
2. Pemnte norapupmMudeckue ypaBHEHUS:

a)log, (2x-1)=-1 ©6) log, (2x—1) =log, (x* +x—3) B) lg*x-4lgx-5=0
4 4 4
3. Pemmure norapudMuyeckue HepaBEHCTBA!

2) log, (4x+3) > % 6) log , (4x+3) > -1 B) log,(3x~1) = log , (2 — 7x)
2
4. Pemute cucreMy ypaBHEHUM:

log ,(2x+y)=2
log;(2x-y) =1
Bapuant 2
1. Pemmre noka3areinLHBIE YpaBHCHHA U HCPABCHCTBA:

2-X
a)4*=64; 6)4*+3-2*=28; B) 3** +E—29 =0 1) (§j =1Z
3* 4 9
2. Pemmire norapudmudeckue ypaBHEHHUS:
a)log, (3x-5)=-1 6) log, (3x-5)=log, (x* -3) B) lg?x—3Igx-10=0
2 2 2
3. Pemure norapudmuueckue HEpaBeHCTBA:

a) log,(2x-1) z% 6) log, (2x—1) = -1 B) log;(5x—1) > log ;(2 —3x)
2
4. Pemute cucreMy ypaBHEHUM:

log, (x+y) =1
l0g 5 (5x — y) =2

YciaoBYS BbINOJHEHUS] 32JaHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJaHNC BBINIOJHACTCSA B AYJAUTOPHUU BO BpeMS 3aHATUSL

2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 90 MHH.
3. Be1 MOeTe BOCIOIb30BATHCA CIIPABOYHBIM MATEPHATIOM

3ATAHUE Nel4

CamocrositesibHasE padora
«Akcnombl crepeomerpun. CiieAcTBUS U3 AKCHOM»
Tekcr 3axanus

Bapmuanr 1
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Uepes koH1bI oTpe3ka AB u ero cepeauny M nipoBeieHbI NTapasuiesibHbIE TPSIMbIE, TEPECEKAIOIINE
HEKOTOPYIO IIOCKOCTh B Toukax A1, B1 u Mi. Halinure muinny otpeska MMi, eciu otpe3ok AB He
MepeceKaeT MIoCKocTh U ecinu AA1= 6 nm, BB1= 8 nm;

Touku C u K nexar B muiockoctu 3, a Touka D BHe muiockocTu f. Haitnure paccrostare ot Touku D 1o

orpeska CK, ecmu CD= KC =10cMm, a DK=4 V5 em.
B npoctpanctse nans! Tpu Touku M, K u P takue, uto MK =13 cm, MP =14 cm u
KP = 15 cMm. Haitaute nomans tpeyroibauka MKP.
Bapuanr 2

UYepes konubl otpe3ka AC u ero cepeauny B npoBeaeHbl napajuiesbHbIEC MPSIMbIE, EPECEKAOIINE
HEKOTOpYIO IIOCKOCTh B Toukax A1, C1 u Bi1. Halinure nnuny orpeska BB1, ecinu orpesok AC He
nepecekaet miockocth u eciau AA1= 10 nm, CC1= 12 nm;
Touku M u B nexar B miockoctu B, a Touka K BHe tutockoctu . Haiimgute paccrosiaue ot Touku K 10
otpe3ka MB, eciiu MK = 14cm, KB = 18cm, MB = 16 cwm.
B npoctpanctse nans! Tpu Touku M, K u P takue, uto MK =11 cm, MP =12 cm u
KP = 13 cM. Haitaure nomans tpeyroibauka MKP.

Ycia0BusI BbINOJIHEHNS 3aIaHUS
1. Mecto (BpeMmsi) BBITTOTHEHUS 3a/IaHUsI . 3a/IaHUE BBIMOJIHACTCS B ayJIUTOPUU BO BPEMs 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3a]JaHUs: 25 MUH.
3. Bl MOKeTe BOCIIOIb30BaThCS KOHCIICKTOM JICKIIUM, YICOHUKOM

3AZTAHUE NelS

CamocrosiTesibHass padora
«IlapasiebHOCTh NPAMON M MJIOCKOCTH
TekcT 3a1aHuS

Bapuant 1
[Tnockocts o nepecekaet croponsl AB u BC tpeyronsauka ABC B Toukax D u E cooTrBeTrcTBEeHHO,
npudem AC || o. Haitnure AC, eciiu BD: AD =3:4 uDE=10cm.
Otpesok AB nepecekaeT miockocTts o, Touka C — cepennna AB. Uepes touku A, B u C npoBeneHbl
napajulieNibHbIe MpsIMbIe, TIEpeceKarolne IIOCKOCTh o B Toukax A1, B1 u Ci. Hailinute CCi1, ecnu
AA1=4 oM u BB1=61m

Bapuanr 2
ITnockocts P nepecekaet ctopoHsl KM u MP tpeyronsauka KMP B Toukax A u B cooTBeTCTBEHHO,
npuuem KP || B. Haitmmre KP, ecmi MA: AK =2:7 u AB =12 cm.
Otpesok AC nepecekaeT IoCKoCThb o, Touka B — cepennna AC. Uepes Touku A, B u C npoBeneHb!
napajuieJIbHbIE MPSIMbIe, TEPECEKAOIINE ITOCKOCTh o B Toukax A1, B1 u Ci1. Halinute BB1, ecnu
AA1=14mm u CCi1=16 1m

Yc/i0BUSI BBINOJTHEHNUS 32/IaHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/IaHUE BHIMOIHIETCS B ayTUTOPUU BO BpEMsl 3aHATUS
2. MakcuMaabHOE BpeMsl BBIITOJIHEHUS 3a/JaHUSs: 25 MUH.
3. Bbl MOeTe BOCTIOJIb30BaThCsl KOHCHEKTOM JIEKIIUH, YUeOHUKOM
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3AJIAHHME Nel6

KonTtpouabsnas pa6ora Ne 3
«ITapajuieJIbHOCTH NPAMBIX M IUIOCKOCTE»

TexcT 3a0aHUs

Bapmuanr 1
No 1. Jlan tpeyronsHuk MKP. [Tnockocts a, napaiuensHas npsimoid MK, nepecekaer cropony MP
3TOr0 TpeyrojapHuKa B Touke M1, a cropony KP — B touke Ki. Halinure nmmny orpeska MiKi, ecinun
PK: PK1=9:5 1 MK=27cm.
Ne 2. TNapasienbHble IUIOCKOCTH ¢ U f niepecekaroT ctoponsl yriaa AKC B toukax M1 u Mz, P1 u P2

cooTBeTCcTBeHHO. Hatinure M1Mp, eciiu P1P2>=45 cm, M1P1: MaK=4:5.

Ne 3. Touka M JIeXKUT MEX Iy TTapaUICIbHBIMU IUIOCKOCTSIMU ¢ U 3. [Ipsimbie a u b, mpoxomsiue
gyepe3 TOUKy M mepecekaroT INIOCKOCTh @ B TOYKaxX A1, A2, a IIIOCKOCTh [ B Toukax Bi u Bo.
Hatigutre MB2, ecin A1Az : BiB2=3 :5 u A2B2 =16¢cMm.

Ne 4. [Tan tpeyronsuuk ABC. Touka E npunamiexur cropone AB, Touka K npunagnexxur cropone
BC, npuuem BE : BA = BK: BC=2: 5.Yepe3 npamyto AC npoxoJIuT MIOCKOCTb 0, HE COBIAIa01ast
¢ ockocThio TpeyroasHuka ABC. [lokaxure, uto EK || o. Haitnure nmuny otpeska AC, eciiu EK =
4em.

Bapuanr 2

Ne 1. Jan tpeyronsuuk MPE. ITnockocts a, napannensHas npsimoit ME, nepecekaer cropony MP
3TOr0 TPEyrojpHUKa B Touke M1, a ctopony PE — B Touke Ki. Haiiaure nnuny orpeska ME, eciu MP:
M1P=9:3 u M:1K1=13 cm.
Ne 2. TlapasienbHbIe IIIOCKOCTH ¢ U [ miepecekaroT ctoponbl yriaa ABC B Toukax M1 u Mz, K1 u Ko
cootBercTBeHHO. Halinure K1K2, ecitm MiMo= 14cm,
BMy : MoK =7 11.
Ne 3. Touka C neKUT MEXKAY MapayieTbHBIMU TNIOCKOCTAME o 1 f3. [Ipsimble a u b, mpoxosiue
gepes Touky C mepecekaroT TIOCKOCTh ¢ B Toukax A1, A2, a TNIOCKOCTh f B Toukax Bi u Bo.
Harigure CB2, ectn A1A2 : B1B2=6 :10 u A2B2 =8cwm.
Ne 4. Jlan tpeyronbauk ABC. Touka M npunaanexur cropone AB, Touka K npunaanexur cropone
BC, npuuem BM : MA =3 : 4.Yepes npsmyro MK npoxoauT miockocTs o, mapajuienbHast IpsaMou
AC. Hokaxute, yto BC : BK =7 : 3. Haiigure nuny orpeska MK, eciiu AC = 14cm

Ycj0BUS BBINOJTHEHUS 321aHUS
1. MecTo (BpeMsi) BBINOTHEHUS 33/1aHNS:_33a/IaHUE BBIMOJIHAETCS B ayJAUTOPUHU BO BpEMsl 3aHATUS
2. MakcuMaabHOE BpEMs BBIIIOJIHEHUS 33 JaHUs: 45 MUH.
3. Bbl MOXeTe BOCIOJIb30BAThCSA _COPABOYHBIM MaTepraioM
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3AJIAHHUE Nel7

CamocrosiTeibHas pabora
«IleprieHAUKYJISAP U HAKJIOHHAS
TekcT 3a7aHua

Bapuanrt 1
W3 Bepimnbl paBHOCTOpOHHETO TpeyroibHuka ABC BoccTtaHoBieH nepneHaukymsp AD k
IJIOCKOCTH TpeyrojibHuKa. Yemy paBHO paccrosinue ot Touku D o npsamoit BC |, eciiu AD =1 1w,
BC =8 nm?

W3 TOUKM K MIIOCKOCTH IIPOBEJEHBI ABE HAKJIIOHHBIE, paBHbIE 10 cM 1 6+/5 cum. [Ipoexnus BTOpou u3
HUX Ha 4 cM OoJIbIlle TPOCKITMHU TIepBOi. Haiinure npoeKuu HaKJIOHHBIX.

Bapuanr 2

N3 BepirHbl paBHOCTOPOHHETO TpeyrosibHuka KFM BoccTanoBiieH nepnenaukyiaap KD k
IUIOCKOCTH TpeyroipHuKa. YeMy paBHO paccTtosinue ot Touku D o npsamoit FM , ecmu KD =3 am,
FM =9 om?

W3 TOUKM K MIIOCKOCTH IIPOBE/IEHBI JBE HAKJIOHHbIEe. HaliiuTe AJIMHBI HAKIIOHHBIX, €CIM HAaKJIOHHBIE
OTHOCSTCS Kak 1:2, a NpoeKIMU HAKJIOHHBIX paBHbI 2 cM U 14 cm.

YcioBud BbINOJHEHUS 3a1aHUSA
1. Mecto (BpeMs1) BBIIOIHEHNUS 3a/1aHUS : 3a/IaHUE BBINOIHAETCS B ayJMTOPUN BO BPEMsl 3aHATUS
2. MakcuMaabHOE BpEMsI BBIIIOJIHEHUS 3a/1aHUS: 20 MUH.
3. Bbl MOkeTe BOCII0JIb30BaThCsl KOHCHEKTOM JICKIIUH, yYUeOHUKOM
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3AJIAHHME Nel8

KonTtpouabnas pa6ora Ned
«IlepneHaUKYJISIPHOCTh NPSAMBIX U IIJIOCKOCTEN»

TexcT 3a0aHUs

Bapuanr 1
N3 Touek A u B, nexamux B AByX NEPHEHIUKYIAPHBIX IIJIOCKOCTSX, ONMYIIEHBI TepreHauKyIsipbl AC
u B/l Ha npsmyto nepeceuenus miockocteil. Haliqure nnuny orpeska AB, eciin AD=4m, BC=7mM,
CD=1m.
N3 TOoukH K TJIOCKOCTH MTPOBEICHBI ABE HAKJIOHHBIEe. HaliiuTe JUIMHBI HAKIIOHHBIX, €CJIM HAKJIOHHbBIE
OTHOCATCS Kak 1:2, a MpoeKMK HAKJIOHHBIX paBHbI lcM 1 7cM.
Tenedonnas npoBosioka IMHOM 13 M mpoTsHyTa OT TeaePOHHOro CTON0A, T/Ie OHA MPUKPEIJICHa Ha
BbicoTe 10 M OT MOBEPXHOCTH 3€MIJIH, K IOMY, TJI€ €€ MPUKPENnuIu Ha BeicoTe 15m. Halinure
paccTosiHuEe MEXAY IOMOM H CTOJI00M, Mpearoaras, 4To MpoBOJIOKa HE TPOBUCAET.
OTtpe3ok AB nepecekaet miockocts B Touke O. [Ipsmbie AD u BC, neprieHIuKyaspHbie 3TOM
IJIOCKOCTH, nepecekatoT ee B Toukax D u C cooTBercTBenHo. Haiinure anuny otpeska AB, eciu AD
=12cm, BC=4cm, OC=3cM.

Bapuanr 2

N3 Touek A n B, nexammx B IByX IEPIEHINKYISPHBIX IIIOCKOCTSIX, OIYyILIEHBI
nepnenaukyisipsl AC u BD Ha npsmyro nepeceuenus miuockocteid. Halinure nnuny otpeska AB, eciu
AD=BC=5Mm, CD=1M

N3 TouKHM K TIIOCKOCTH MPOBEICHBI JIBE HAKJIOHHBIE, paBHbIe 17 cMm u 15 cMm. [Ipoekuus onHoi
13 HUX Ha 4 cM Oosbliie poekuuu apyroil. Haligure npoekuy HaKJIOHHBIX

BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIUX CTOJI0O0B, Y/IaJI€HHBIX HA PAacCTOSHUE 4M,
COeMHEHBI IepeKIanHon. Bricota ogHOro cronba 7wm, a npyroro — 10 M. Haiingure mimHy
NIEPEKJIaJUHBI.

Otpesok AB nepecekaet miiockocts B Touke O. [Ipsimbie AD u BC, neprieHuKynsipHble 3TON
IUIOCKOCTH, NepecekaroT ee B Toukax D u C cootBercTBeHHO. Haiinure anuny orpeska AB, eciiu AD
=18cm, BC=6cMm, OC=4,5¢cMm.

Yc/i0BUS BBINOJTHEHNUS 32/IaHUS
1. Mecto (BpeMs1) BHIIIOJTHEHUS 3a[aHNs:_3a/1aHNe BBINOJIHIETCS B ayTIUTOPUH BO BpEMsl 3aHTUS
2. MakcuMaabHOE BpeMsl BBITTOJIHEHUS 3a/JaHUS: 45 MHH.
3. BbI MOXeTe BOCIOJIB30BATHCSA _CIPABOYHBIM MaTEPUATIOM
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3AJIAHHUE Nel9

CamocrosiTeibHas pabora

«KomOunaropuka. IlpaBuia cioxxeHus1 1 Npou3BeIeHUs»
Bapuanr 1.
Ha niepBoit monke crost 20 kHUT, a Ha BTOpo# moJike — 17 KHUT. CKOJIBKUMH CIIOCOOAMH MOYKHO
BBIOpATh OJHY KHUTY?
N3 ropona A B ropon B moxkHo no6patscs uepes ropos C. [Ipudem, us ropoga A B ropoa C MOKHO
I00paThCs MOE3/10M Ui aBToO0ycoM, a u3 ropoga C B ropo B MoxkHO 10OpaThCs oe3aom,
aBTOOyCcOM U camosieToM. CKOJIBKUMU CIIOCOOaMU MOKHO OCYIIECTBUTH MYTEIIECTBUE MO MapIIPYTy
A-C-B?
CKOJIBKO JIBYX3HAYHBIX YHCE MOYKHO COCTaBUTh U3 1udp 3, 4, 5, 6, ecu udpsl B Uncie HE
MIOBTOPSIIOTCSA?

Bapuanr 2.

Ha niepBoii mosike ctosAT 7 KHUT, a Ha BTOpoi nojike — 20 KHur. CKOJBKUMH CIIOCO0aMU MOYKHO
BBIOpATh OJTHY KHUTY C TIEPBOI1 MMOJIKK U OJHY KHUT'Y CO BTOPO TTOJIKHU?

U3 ropona A B ropoa C MoxHO J00paThes MO JKeIe3HOM Jopore U camoneroM. [lpudem, cyiiecTByer
TpH T0€3/1a, COBEPIIAIOIINX JABMKEeHUE TI0 MapiipyTy u3 A B C u gBa aBuaperica. CKOJIBKO
CYLIECTBYET BapHAHTOB MyTEUIECTBUS MO MapupyTty A - C ?

CKOJIBKO IBYX3HAYHBIX YHCET MOKHO cOocTaBUTh U3 nudp 0, 3, 4, 5, ecnu uudpsl B 4nCiie MOTYT
MOBTOPATHCSA?

Yci10BUS BLINOJTHEHHS 3aJaHUS

1. Mecto (Bpemsi) BBIMIOJTHEHUS 3a/IaHH: 3a]JaHUE BBIMIOJHACTCS B ayJAUTOPUU BO BpeMsl 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 20 MMH.

3. Bl MOKeTe BOCIIOJIb30BaTHCS KOHCIIEKTOM JIEKIUNA, YU€OHUKOM
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3AJTAHHUE Ne20

CamocrosiTeibHas pabora
«KomoOunaropuka. Pazmemenusi. Ilepecranosku. Coveranus»
Tekcr 3a1aHudA

Bapuanrt 1
Onpenenure Bug kKoMOuHaTOpHOTO coeanHenus: B kiacce 30 ygamuxcsi. CKOJIBKHUMH CIIO-
co0aMu MOXKHO Ha3Ha4yaTh JIBYX JEKYPHbIX.(pa3MelleHre, IepecTaHOBKa, COUETaHUE)
st ocBelieHusi COOBITUH B OJHOW W3 CTpaH OMIKHETO 3apy0Oexkbs PEIIeHO OTIPaBUTh TPEX
KOppeCcHnoH/IeHTOB ra3eThl. CKOJBbKMUMU CHOCOOaMHU 3TO MOMKHO cJenarb, €clid B Iurate 32
COTpyIHUKa?
B xiacce 30 yuanuxcsa. CKoJIbKHUMH cIIOcOOaMU MOKHO BBIOpATh U3 Kjlacca KOMaHy U3 4 ydaniuxcs
JUIS y4acTUs B OJIMMIINAJE 110 UCTOPUH, JINTEPATYPE, PYCCKOMY U aHIJIMICKOMY sI3bIKaM?
CxonbKuMH crioco0aMu MOTYT J€BSATh UYEIOBEK CECTh Ha JIEBSITH CTYJILEB, CTOALIUX B PS?
5. B rpymmne necsath npeaMeToB U MSATh YPOKOB B JIeHb. CKOJIBKUMHU CITIOCOOaMU MOXHO COCTAaBUTh
pacrnucaHue Ha OJJUH JIeHb?

Bapuant 2
Bribepute Buj komOuHatopHoro coenuHeHus: B kmacce 30 yuammxcsa. CKOJIBKMMH criocobamu
MO’KHO BbIOpaTh 28 yesloBeK /1JIsl OCEHHET0 Kpocca.(pa3MelleHne, IepecTaHOBKa, COYETaHUE)
Jlnist BBIIOJTHEHHUS OOEBOTO 33JJaHHs PEHICHO OTIPABUTHh TPEX pa3BeAunKOB. CKOJIBKUMH CIIOCOOaMHU
3TO MOXHO CJIeJIaTh, €CIIM BBI3BAINCH U/ITH HA 3a7aHue 27 4eaoBek?
B xnacce 25 y4yenunkoB. CKOJBKMMH CIIOCOOAMM U3 HUX MOYKHO COCTaBUTh KOMaHJy U3 YETBIPEX
YeJIOBEK JJIsl yyacThs B KOHKYPCE 3PYAMTOB, KOHKYypCE YTELOB, B TaHLIEBAIbHOM KOHKYpce U B
MaPa3nentuueckom KoHKypce?
CKOJIBKUMH CIIOCOOAMU MOT'YT CEMb YEJIOBEK CECTh HA CEMb CTYJIbEB, CTOAIIMX B psia?
CKOJTBKAMH CIIOCOOaMH MOKHO BBIOPATh 4 neserata Ha KoHpepeHuro, ecinu B rpyrie 20 genoBek?

YciaoBuS BLINOJHEHUS 3aJaHUS
1. MecTo (BpeMmsi) BBITIOJTHEHHS 3a/1aHNS:_33aJIJaHUE BBIMIOJIHACTCS B ayJANTOPHH BO BpeMsl 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHEHHUS 3a]JaHUs: 30 MUH.
3. BeI MokeTe BOCITOIb30BaTHCSI KOHCIIEKTOM JIEKIUN, YYSOHHUKOM

3AJTAHUE Ne21

CamocrosiTesibHas padoTa
«KomOnHaTOpHKa. AHATPAMMBD»
TekcT 3apauusg

Bapmuanr 1

CKOJIBKO YeThIPeXOYKBEHHBIX CJIOB MOKHO COCTaBUTH U3 OYKB ciioBa "kHura'"?
CKOIIBKO CyIIECTBYET aHArpaMM JUIsl CJIOBA «II€PEMELEHUEN?

CKOJIBbKO CJIOB MOYKHO 00pa3oBaTh U3 OYKB ClI0Ba ()paArMeHT, €CIIU CI0BA JOJKHBI COCTOSITh:
(a) u3 Bocbmu OykB, (0)u3 cemu OykB,  (B) U3 Tpex OyKB
Bapmuanr 2.

CKOJIBKO 4eThIPeXOYKBEHHBIX CJIOB MOKHO COCTaBUTH U3 OYKB ciioBa "Oyksa'?
CKOJIBKO CYIIECTBYET aHarpamm JUIsl CJIOBa «COBMEIIEHUE»?

CKOJIBKO CJIOB MO>KHO 00pa30BaTh U3 OYKB CIIOBA YYACTHHUK, €CJIU CJIOBA JIOJKHBI COCTOATH!
(a) u3 BocbMu OykB, (0) u3 cemu OykB,  (B) U3 Tpex OYKB

Ycji0BUS BbINOJTHEHUS 321aHUS
1. MecTo (BpeMsi) BBIMOJTHEHUS 331aHNS:_3a]IaHUE BBIMIOJIHAETCA B ayAUTOPUU BO BPEMS 3aHATUS
2. MakcumasnbHOe BpeMs BhIONMHEeHUd 3afganus: 20 MHUH.
3. BbI MOXeTe BOCIOJIb30BAThCS KOHCIEKTOM JIEKIIMHA, YYEOHUKOM
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3AJTAHUE Ne2?2

CamocrosiTeibHas pabora
«KomOunaropuka. bunom Herwrona. Tpeyroabnuk Ilackass»
Tekcr 3a1aHudA

Bapuanrt 1
1. 3anumwre 10-t0 cTpoky TpeyroibHuka Ilackans.
2. Yemy paBHa cyMMa KO3(D(HUIMEHTOB B pas3IoxeHnH (2a + ¢)*?

3. 3anummre pasnoxenue (a+b)! . Kakxos camblii 6onbioit koodduiment?
Bapuawnr 2

1. 3ammmure 11-10 cTpoky TpeyroapHuka Ilackars.

2. UYemy paBHa cymMMa Kod()(HUIMEHTOB B pasioxenuu (2a + ¢)°?

3. 3anmmmure paznoxkenue (a + b)'%. Kakos camblii 60mb110it K03 dHUIICHT?

YcaoBuS BbINOJIHEHHUS] 32 1aHUS
1. MecTto (BpeMsi) BEITIOJTHEHUS 3a/IaHUS:_33JIAHUE BBITIOJIHSICTCS B aYJAWTOPHUH BO BPeMsl 3aHATHUS
2. MakcumaabHOE BpeMsl BBITOJTHCHHS 33 JaHHS 25 MUH.

3. Bel MOkeTe BOCIOJIBL30BATHCSA KOHCHEKTOM JIEKIIMI, VIEOHUKOM

SAJJAHUE Ne23

CamocrosiTesibHast padora Ne2
«J1eMeHThl KOMOUHATOPUKID)
TekcT 3a1aHuA

Bapuanr 1

1zt _B

1o a5l
Brruucnure 3nHaueHue BeIpakeHus: a) 6!; 0) ; B)

Brranciure: a) C72; 6) C12.

B rpynmne 26 obyuarommxcsi. CKOIBKUMH CIIOCOOAMHU M3 HUX MOXKHO BBIOpaTh TpeX 4eJIOBeK IS
JIeKYpPCTBa B CTOJIOBOM, Tapaepode u ¢oiie?

B rpynne 25 oOyuarommxcs. CKOJIBKUMH CHOCO0aMM MOXHO BbIOpaTh M3 IPYMIBl KOMaHIy U3 8
YeJIOBEK ISl y4acThsi B COPEBHOBAHHSAX ?

CKOJNBKMMHU CIOCO0AMH MOKHO Pa3JIOKUTh BOCEMb Pa3IMYHBIX MUCEM IO BOCBMHU PAa3TUYHbBIM
KOHBEpTaM, €CIIM B KaKIbI KOHBEPT KJIQJETCS TOJIBKO OJTHO TTHCHMO?

Nmeercs 15 paznuunbix KHAT U 10 pa3auyuHbIX )KypHaIoB. CKOJIBKUMH CIOCOOAMH MOKHO

COCTaBUTb MOCBUIKY U3 3 KHUT U 5 )KypHaJIOB?

Bapuanr 2

12! -

10! EIN
Boruncnute 3HaueHue BelpaxkeHus: a) 6!;6)  ; B)

Brranciure: a) C72; 6) C12°.
B rpynne 25 o6yvaromuxcs. CKOIBKUMH CIIOCOOAMHU U3 HUX MOXHO BBIOpaTh  TpeX 4eJIOBEK s
y4acTusi B COPEBHOBAHUSX 110 TEHHHUCY, B 6ere Ha 100 MeTpoB u B Oere Ha 3kM?
B rpynne 28 oOyuaronuxcs. CKOJBKHMHU CIOCO0aMHM MOXKHO BBIOpaTh M3 Kjacca KOMaHIy U3 5
yUaluxcs JUIsl y4acTusl B OJATOTOBKE K MPa3JHUKY.
CKOTBKUMHU CTIOCOOAMH MOYKHO TIOJIITUCATh BOCEMb PA3JIMYHBIX OTKPBHITOK AJII BOCBMH Jpy3eii?
U3 tpex maPa3nenTukoB U AecaTH SKOHOMUCTOB HAJI0 COCTaBUTh KOMHUCCHIO, COCTOSIIIYIO U3 JIBYX
MaPa31enTHKOB U IEeCTH SKOHOMHUCTOB. CKOJIBKUMH CIIOCOOAMH 3TO MOYKHO C/I€1aTh
Yc/i0BUS BbINOJTHEHNUS 32IaHUS
1. MecTo (BpeMmsi) BBITIOJTHEHUS 3a/1aHUS:_33a]JaHUE BBITIOIHACTCS B aYANTOPHH BO BpeMsl 3aHATHUS
2. MakcuManbHOE BpeMs BBITOJTHEHUS 3a1aHUS: 45 MHH.
3. BbI MOXeTe BOCIOJIb30BaThCs KOHCIIEKTOM JISKIIHA, YYEOHUKOM
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3AJTAHUE Ne24

CamocrosiTeibHas pabora
«KoopaumHaThl B MPOCTPaHCTBE»
TekcT 3a7aHuA

Bapuanr 1.
1.Vkaxure TOUKY, Jexauryto Ha ocu Oz.
A.(0;3;1). B.(0;0;7). B.(50;0). TI.(0;3;0).
2. Yxaxute npoekiuto Touku P(2; -1; 5) Ha muiockocts OXy.
A.(0;-1;5). B.(2;0;0). B.(2;0;5). TI.(2;-1;0).
3. Haiinure koopaunatel Touku K, ecniu A(0; 3; 4) u B(1; 4; 4), a Touka K — cepenuna otpeska AB.
1 1 1 7 1 7
(—:_: —:_:'E']_ . . (—:_::_:E'] (:_::_:-’-1-]
At - 531, B.(1;7;8). B+ - - 7 TI*== /'
4. Touka K — cepenuna otpeska AB.Haiinute koopaunater Touku A, eciau K(1; -1; -1) u B(-1; -3; 4)
A. (-2;-2;5). B.(0;-2;1,5). B.(3;1;-6). TI.(0;-4;3).

Bapuanr 2.
1. Vkaxute TOuKy, Jexauryro Ha ocu Ox.
A.(0;3;1). B.(0;0;7). B.(-2;0;0). TI.(0;3;0).
2. Ykaxute npoekuuto Touku P(-2; 3; 1) Ha mockocts Oyz.
A.(0;3;1). B.(-2;3;0). B.(-2;0;1). TI.(0;0;1).
3. Haiimure koopaunatel Touku K, ecimm A(3; -2; 1) u C(-2; 3; 1), a Touka K — cepeauna orpeska

AC.
:: i:—i:':::I
'lJ r.(\:' 27 J

1 1 1 1
[: 'zt GJ; 3:1). B. [: 'z’ l,]-
4. Touka K — cepeauna otpeska AC.Haiiaure koopaunarsl Touku A, eciu K(1; -1; -1) u C(2; 3; -9)
A.(3;2;-10). Bb.(1,5;1;-5). B.(0,5;2;-4). T.(0;-5;7).

Yc/i0BUS BbINOJHEHNUS 32/ IaHUS
1. MecTto (BpeMsi) BEITIOJTHEHUS 3a/IaHUS :_33JIAHUE BBITIOJIHSICTCS B aYJAWTOPHUH BO BPeMsl 3aHATHUS
2. MakcuManbHOE BpeMs BBINONHEHU 3a1anusi: 20 MUH.
3. Bbl MOkeTE BOCTIONB30BATHCSI KOHCIIEKTOM JICKITUH, YICOHHUKOM

=
il
ba | u
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3AJTAHHUE Ne25

KonTpoubnas padora NeS
«KoopaumHaThl B MPOCTPaHCTBE»
TekcT 3a1aHuA

Bapuanr 1

ABCD — napanmnenorpamm: A(4; -1; 3), B(-2; 4; 5), C(1; 0; 4), D(x; y; Z) . HaliquTe
KOOpJauHaThl TOUKK D U B OTBETE 3aNUIINTE YHCIIO, PABHOE X+y+Z.

Haiinure cymmy paccrosiuuii ot Touku B(-7; 4; 3) 10 ocu Ox u ot Touku B 10 mnockoctu yOz.

JlokaxwuTte, uTo yeTbipexyroiabHuk ABCD sBnsiercs pombom, eciim A(0; 2; 0), B(1; 0; 0), C(2;
0; 0), D(1; 2; 2)

W3BectHbl KoopauHathl BepiuH Tpeyronbauka CDE: C(-3; 4; 2), D(1; -2; 5), E(-1; -6; 4). DK
— Meauana Tpeyroiasnuka. Haitnure nuny DK.

Koopaunats! Touek: P(4; -5; 2), C(-1; 3; 1). Haitnure cymmy koopauHat Touku K, nexamei
Ha ocu OZ u paBHOyaasieHHOU OT To4ek P u C.

Bapuanr 2

CDEF — napamrenorpamm: C(-4; 1; 5), D(-5; 4; 2), E(3; -2; -1), F(x; y; z) . Haiiaute
KOOpJMHATHI TOYKU F ¥ B OTBETE 3alUIINTE YHCIIO, PAaBHOE X+y+Z.

Haiinure cymmy paccrosiauii ot Toukd A(3; -2; 4) 10 ocu OY 1 0T TOUKH A 10 TUIOCKOCTH
x0Oz.

Jokaxxute, uto ueThipexyroibHuk ABCD c¢ Bepmmuaamu A(0; 2; -3), B(-1; 1; 1),
C(2;-2; -1), D(3; -1; -5) sBusieTcst mapajuieiorpaMMOM.

HW3BecTHBI KOOpAMHATHI BepiiuH Tpeyronbauka ABC: A(2; -1; 3),

B(-3; 5; 2), C(-2; 3; -5). BM — menuana tpeyroasuuka. Haiimute mmmay  BM.

Koopaunatsr Touek: A(4; -3; 2), B(-1; -5; 4). Haiinqure cymmy KoopauHaT Touku C, jgexariei

Ha ocu OY u paBHOYIajdeHHOM oT Touek A u B.

Bapuanr 3

ABCD — mapamnenorpamm: A(2; 1; 3), B(1; 0; 7), C(-2; 1; 5), D(x; y; z) . Haiigure
KOoOpAWHATH TOUKH D ¥ B 0TBeTE 3aNMIINTE YKCIIO, paBHOE X+Y+Z.

Haiinute cymmy paccrosiauii ot Touku B(5; -4; 3) no ocu Ox u o1 Touku B 10 minockoctu
yOz.

Haiinute koopaunats! Bepuabl D mapannenorpamma ABCD, ecniu koopauHathl Tpex
apyrux ero BepiuH uzBectHel:  A(1; -1; 0), B(0; 1;- 1), C(-1; 0; 1).

W3BecTHbI KOOpaAMHATHI BepiuH Tpeyronsauka KDE: K(8; 2; 6),

D(4; -2; 5), E(-2; -6; 4). DA — mennana tpeyronbuuka. Haiigure DA.

Koopaunats! Touek: N(-1; -4; 4), P(4; -3; 2). Haiigute cyMMy KOOPJMHAT TOYKH A, JIeKaliei

Ha ocu Oz u paBHOynasieHHOU OT To4uek N u P.

Yci0BHA BBINOJTHEHUS 321aHUAS
1. Mecto (Bpemsi) BBITIOJTHEHUS 3a/IaHMS : 3a]IaHUE BBITIOJHACTCS B aYJAUTOPUU BO BpEMs 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHuUs: 45 MUH.
3. BBI MOKeTe BOCTIOJIBL30BATHCS _CIIPAaBOYHBIM MATEPHATIOM
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3AJIAHHUE Ne26

IIpakTnueckas padora
«KoopauHaTbl BeKTOpa. AOCOJIIOTHASI BEJIMYMHA BEKTOPa»

TexcT 3a0aHUs

Bapuanr 1

Hansl Touku A (-3; -4; -5), B(1;0; 3), C(2;7;-3), D (X;y; z). Haittu Touky D, eciiu Bektop AB
paseH BekTopy CD.
Haiinure abcomoTHyo BenmnunHy Bektopa AB u3 3amaun 1.

Bapuanr 2
1.daust Toukn  A(O; 2; -3), B(-1; 1; 1), C(2; -2; -1), D (X ;y; 2). Haititu Touky D, ecinu Bekrop AB
paseH BekTopy CD.
Haiinure abcomoTHyto BenmnunHy Bektopa AB u3 3amaun 1.

Ycji0BHS BLINOJHEHNUS 321AHUSA
1. Mecto (Bpemsi) BBIMIOJTHEHHUS 3a/IaHUS . 3a]JaHUE BBIMIOJHAETCS B ayJAUTOPUU BO BPEMs 3aHATHUS
2. MakcuManbHOE BpeMsl BBIIIOJNIHEHUA 3ajanHus: 15 MMH.
3. Bl MOKeTe BOCIIOJIb30BaTHCS KOHCIIEKTOM JIEKIHNA, YU€OHUKOM

SAJJAHUE Ne27

IIpakTnyeckass padora
«YMHOKeHHEe BEKTOPa HA YHUCJI0»

TekcT 3a1aHudA

Bapmuanr 1
Hanbl BexkTophl a {7;-1; 2} u b{4; 3; 1}. Haiinure BexTopbl a) -2a; 6) 4b; B) ¢ = 3a-2b; r) 2C.

Haiigute koopaunaTsl Bektopa 2a + 3b, ecnu a (2;0; _3}, b 5 12}

Bapuanr 2

HaiiauTe KoopuHaTEI BekTopa 23 + b, eciu a 1L 5}, b (3 =5 -1}
Hanbtl Bextophl a (7; -1; 2) u b(4; 3; 1). Halinure Bektopsl a) 3a; 0) -2b; B) ¢ =-2a +3b; 1) 2¢.

YciaoBus BbINOJHEHHUS 32JaHUS
1. MecTo (BpeMmsi) BBITIOJTHEHUS 3a/1aHNS:_33aJJaHUE BBIMIOIHACTCS B ayJANTOPHH BO BpeMsl 3aHATHUS
2. MakcuManbHOE BpeMsl BRIMONHEeHHS 3ananus: 20 MMUH.
3. BbI MOXeTe BOCIONIb30BaThCS KOHCIIEKTOM JICKIIHA, YYEOHUKOM
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3AJIAHHUE Ne28

KonTpoabHas padora Ne6
«BeKkTopbI B MPOCTPAHCTBE»

TexcT 3aganus

IMoaAroToBUTEAbHBIH BApHAHT
1. ausr koopauHatel Touek A(L; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiiaure
2AB +3CD)| .
2. ausl koopaunatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haiinure kocu
Hyc yria mexay Bekropamu CD u MN.
3. Ipu kakom 3Ha4eHuu N BexTopsl a(6; N; 2) u b (-3; 5+5n; -6) nepreHAUKYIAPHBL.
4. ITpu xakom 3HaucHun b Bektopsl AB u CD kommuneapusie, ecnmun A(-3; 2; 4), B(1; -4; 2),
C(1;-2; b), D(-1; b+3; -1)?
5. N3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haitnute kocunyc yriaa C TpeyroJbHUKa
ABC.

Bapuanr 1

1. Haiigute KoopauHATHI BEKTOPA ‘J‘E, ecin A(3; 4; -2) u B(4; 1; 5).
2. Jlaubl koopauHatel Touek A(-3; 2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haiiaute
2AB +3CD)| .
3. Jansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1), M(2; -3; 3), N(-1; 1; -2). Haiiaute KocuHyC yria
Mmexay Bekropamu CD nu MN.
4. Tlpu xaxom 3nauennu K Bektopsr a (6-K; k; 2) u b (-3; 5+5K; -9) meprieHauKyIspHBL.
5. Ilpu kaxom 3HaueHuu a BekTopsl AB u CD komnuneapssl, ecniu A(-2; -1; 2), B(4; -3; 6), C(-1; a-1;
1), D(-4; -1; a)?
6. U3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(3; 1; 0). Haiinute xocunyc yria C TpeyroibHUKa
ABC.
Bapmuanr 2

1. Haiigute KoopauHATHI BEKTOPA B‘J‘, ecin A(1;-3;2) u B(0; 2; 7).

2. Jlausl koopaunatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haiigute
3CD-2MN

3. Hansl koopaunatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiiaure xocunyc yria
Mmexay Bekropamu AB u CD.

4. Tlpu xakoM 3HaueHHH M BekTopsl a(4; m-1; m) u b (-2; 4; 3 -mM) neprHeHIUKYIAPHEIL.

5. Tlpu kakom 3HaueHuu a Bektopsl MN u CD kosnmuneapusie, eciu C(-3; 2; 4), D(1; -4; 2), M(1; -
2; a), N(-1; a+3; -1)?

6. WUssectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haitaure xocunyc yrina C tpeyronpanka ABC.

Ycii0BHS BbINOJHEHUS 3a1aHUS
1. Mecro (BpeMs1) BHIIOJTHEHUS 3a[aH1s :_33/1aHNE BBIIOIHIETCS B ayTUTOPUH BO BpEMsl 3aHITUS
2. MakcuManbHO€E BpeMS BBITIOJIHEHMS 3aJaHUs: 45 MMUH.
3. BbI MOX€ETe BOCIOJIB30BAThCSA _CIPABOYHBIM MaTEpUAIOM
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SAJTAHUE Ne29

MartemMaTH4YeCKHHd TUKTAHT
«OCHOBHBIE TPUTOHOMETPHYECKHE (POopMYJIbI»

TekcT 3a1aHuA

3anummre OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYIIBI.

Yci10BUA BBINOJIHEHUS 3a1aHUS
1. Mecto (BperI) BBITNIOJIHCHUA 3aJaHU . 3aJIJaHNC BBINIOJHACTCSI B AYAUTOPHUU BO BpeMA 3aHATUS

2. MakcuManbHOE BpeMsi BBITIOJIHEHUS 33 JaHUs: 10 MUH.
3. Bel MOkeTe BOCITOJIb30BaTLC HHUYEM

SAZTAHUE Ne30

CamocrosiTesibHas padora
«®opmyJibl IPUBEIEHU
TekcT 3a1aHMS

Bapuanr 1

T 27 . T
Breruncimure: 5c0s—cos—sin| 7 — —
3 3 3

3aMeHUTE JaHHbIE YIJIbI YIJIOM I1EPBOI YETBEPTHU:

sin(%+aj 2) sin[:%ﬂ—aj 3) COS(Z;r—a) 4) tg(;r+a) 5) ctg(%—a]

cos(27z — o:)cos(?’;r - aj

Ctg(sﬂ + aj
2

Bapmuanr 2

Yrpocture BeIpakeHue:

Bbrumciure:  6sin - cos(2z — Z) sin =
3 4 2
3aMeHHTE IaHHbIE YIIIbI YIIIOM [IEPBO YE€TBEPTH:
cos(% + aj 2) cos(%r - aj 3) sin(2z—a) 4) ctg(z +a) 5) tg (3?” - aj

sin(z — a)cos(z — ax)
T

YciaoBYS BbINOJHEHUS] 32JaHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJaHNC BBINIOJHACTCA B AYJUTOPHUU BO BpEMS 3aHITHUSL

Yrpocture BeIpaKeHUe:

2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 20 MHH.
3. Bel MOKeTe BOCIOIBL30BATHCA KOHCIIEKTOM JIEKIINI, VICOHUKOM
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3AJIAHHME Ne31

KonTtpoabsnas padora Ne7
«Tpuronomerpuueckue Gpopmyabi»
Bapuanr 1
Yposenwv A

. 5 3
1. Beruucnure Sin o, tgar u ctga , eciy el M3BECTHO, YTO COS 0L = — E;a IS 7z;7

2. Yhpoctute BeIpaxkeHne a) C0s* X +sin® x - cos” X 6) 1-sina-ctga - cosa

3. HaiizuTe 3Ha4YeHue BopaskeHus: 4C0S X + 2, ecau sin® x = 0,6
2 2 3
4. Yrpoctute BbIpakeHue: cos”(z —a) + Cos (? -)

5. Onpenenurte 3HaK BbIPAXKEHUS
sin1-cos(-2)-tg3-ctg(-4).
Yposenw B.
1. JIokakuTe TOXKIECTBO:
a) 16sin“ o — (sin® & —3cos” a)? = 24sin* a —9; 6);
2cos’ a -tga

sin? a —cos® &

2. [Toctpoiite rpaduk GpyHKIMU y=2C0S X + 1
Bapuanr 2.

=-1g2c.

Yposenw A.

. 4 3r
1. Beruncnure CoSer, tga u Ctgar, eciam U3BECTHO, YTO SN =—— 71 <a < —

2. VipocTuTe BEIpaskeHue a) 7C0s° o —5+7sin’ o : ) COSX+1gx- sin x

3. Haiinure 3HaueHue BeIpaxkeHus: 14sin X —3, ecnucos’x =0,7
2 o 37
4. Yrnpoctute BbIpaxeHue Cos” (z —a) + CoS - a

5. Onpenenure 3HaK BhIPAXKEHUS
sin(—1)-cos2-tg(—3)-ctg4 .

. 57 O Y4 T
6. Beruucnure: a) sin — 0) cos| —— B) tg— r) ctg| — = |.
) 5 ) ( 4J ) tg 2 ) 9[ 3J
VYposenw B.
1. JlokaxkuTe TOXKIAECTBO:
. 2c0os’ o -t _ 2 .
a) cosza—smza:—aga a)(tga —sin oe)-(co_S a+ctga)=sm2a
tg2a sin

2. Tloctpoiite rpaduk hyHkimu y=2sin X -1

Yci10BHA BLINOJHEHUS 3aaHUS
1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/1aHUs . 3aJaHNEC BBIOJHACTCSA B ayAUTOPUN BO BpEMs 3aHATHUSL

2. MakcuManbHOE BpeMsl BBITIOJIHCHUS 3aJaHUS: 90 MHUH.
3. Bl MOKeTe BOCIIOIB30BATHCS _CIIPABOYHBIM MAaTEPHAIIOM
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3AJTAHHUE Ne32

CamocrosiTesbHast padoTa
«Pemenne MpocTedIIMX TPUTOHOMETPUYECKUX YPABHEHUIN»

TekcT 3a1aHudA

Bapuanr 1
Pemnts ypaBHeHUS:

V3

1) sinx:—7 2) cost:%S) singzl 4) ctgdx=-1 5) —cosx=1 6) sin(z—x)=0

Pewnte ypaBHeHHe <511 XCo5x+2 cos®x =10

Jlononnumensro: Peumre ypaBrenue: S1f3x+ cos3x =10
Bapuawnr 2
Pemmts ypaBHEeHUS:

1) sinx =% 2) C0s2x = _% 3) cosg =1 4) tg(-3x) =—J3 5) cos(-x) =1
6) sin(2z+x)=0
Pewnre ypaBHeHne - 5ift Xcosx =7 cos® x = 2sin® x

Jonoanumenvrno: Pemmrte ypaBHEHHE: 2cos’ x+5sinx—4 =0
Yc/i0BUS BbINIOJTHEHNS 32/ IaHUS
1. Mecto (Bpemsi) BBIIIOJTHEHUS 3a/IaHH : 3a]JaHUE BIMIOJHACTCS B ayJAUTOPUU BO BpeMsl 3aHATHUS
2. MakcumanbHOe BpeMs BhIonHeHus 3aganus: 30 MUH.
3. Bbl MOXeTe BOCIOJIb30BAaThCS KOHCIIEKTOM JICKIIHHA, YYEOHUKOM

SAZTAHUE Ne33

KonTtposabnas padora Ne8
«Tpuronomerpuyeckue ypapHenus. Tpuronomerpuyeckue pyHKuum»

TekcT 3agaHua

Bapuanr 1
Yposenv A

o X+2
Haiinure obnacts onpeneneHus GyHKIUN y = ——

sinx
Haiinure obnacts 3HaueHui QyHKIMH Y =—2C0S3X .
Pemute ypaBuenne 1+ sin X =0

VYkaxuTe Tpu Kakux-HUOy1b KOpHs ypaBHeHHs Ctg X + J3=0

tg(x - |=—

Pemure YpaBHCHHUC 3 3

Pemure ypaBrenus: a)l + 3 sin?X = 2 sin 2x 6) c0s 4X — €os 2x =0 B)3 c0S X — 2 sin? x =0
Yposenv b

Pemmre ypaBHeHus: a) coS 2% -~ :ﬁ 0) 2sin Z_X)_5cost 41
3 2 2 2 2

B) tgx—2ctgx =1 r)sin6x—sin 2x =0 m) cos2x—-5sinx-3=0 e¢)
3cos” X +4sin xcosx+5sin>x =2 ) sin X+|sin x| = cos x

49



2.

3.

PN P

Pemmre HepaBeHCTBO: COS X>

V3
2
o . 1 o
[TocTpotite rpaduk Gynkmuu y= 2 Sin X Ha otpeske | O; T WU YKQKHUTE JJI1 3HAYCHHH X,

MPUHAAIIEKAIIUX 3TOMY OTPE3KY:

a) MHOYKECTBO 3HAUYCHUM (PYHKITUH;

0) IPOMEXYTKH BO3PACTaHUS U YObIBAHMUS,

B) TOYKH, B KOTOPBIX (PYHKIIMS IPUHUMAET HAaUMEHbIIIEe 3HAYCHHE;
T) HyH QyHKIHH;

1) y4aCTKH MTOCTOSIHHOTO 3HAKA;

€) KOJINYECTBO KOPHEH ypaBHEHHUs 2 SIN X = a B 3aBHCHMOCTH OT d.

Bapuanr 2
Yposenwv A

o 3X—7
Haiinure o6macts onpeneneHus QyHKINH Y = .
COS X

Haiinure o6nacts 3HaueHnil pyHkuuu Yy = —25in 5X.

Pemmre ypaBaenue: €0S X + 1 =0
VYkaxkuTe Tpu Kakux-HuOy1b KOpHs ypaBHenust tg X+ 1=0.
Pemmre ypaBHeHue 19| X ——

4 3
Pemmte ypaBHeHH: a) 2 SiN X COS X = COS 2X — 2 Sin? X 0) 3 sin x +cos x =1
B) 2 Cos?X +3sin?x=0
Yposenv b

(7T X X
”J:ﬁ 5 23|n(5—5j=5cos§+1
2

Pemute ypaBHeHus: a) COS(ZX ~3

B) tgx—2ctgx=1 r)sin6x—sin 2x =0 m) cos2x—-5sinx-3=0 e¢)
3cos” X +4sin xcosx+5sin>x =2 ) sin X+|sin x| = cos x

. 1
Pemnre HepaBeHCTBO: Sin x> 5

. 1z .
[TocTpotite rpadguk Gynkiuu y= 2 C0S X Ha oTpeske | 0; R Y YKQKHUTE U1 3HAYCHHH X,

MPUHAIEKAIIUX 3TOMY OTPE3KY:
a) MHOXKECTBO 3HAYCHUN (DYHKIUU;

0) IpPOMEXYTKU BO3pacCTaHUs U YObIBaHMUS,

B) TOYKH, B KOTOPBIX (YHKIMS IPUHIMAET HAUMEHbIIIEE 3HAUCHHE;
) HyIu QYHKIUH;

1) y4aCTKH MTOCTOSIHHOTO 3HAKa;

€) KOJIMYECTBO KOpHEH ypaBHEHHs 2 SiN X = a B 3aBUCUMOCTH OT d.

Yci10BHA BLINOJHEHUS 3aaHUS
1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/1aHUs . 3aJaHNEC BBIOJHACTCA B ayAUTOPUN BO BpEMs 3aHATHUSL

2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUS: 90 MHUH.
3. Bl MOKeTe BOCIIOIB30BATHCS _CIIPABOYHBIM MAaTEPHAIIOM
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3AJIAHHUE Ne34

KonTpoubnas padora Ne9
Tekcr 3a1aHus

Bapuanr 1
3
. BpruncinTe 3Ha4eHUE BHIPAKEHUS: (i/% 3/[-5+4/81- @) 164
2. Pemmre ypaBHeHue: 32X +9 =2
3. Haiinute obnacte onpenenenus ynkuuu: f(x) = ﬁ
x-1

4. Beluucnure cymMMy 3HaueHMH BolpaskeHud A u B, ecnin A =2 cos180° +tg30° - ctg90°,
B =4sinZ+cos”- tg z.
6 3

J11

Haiinure 3HaueHne BhIpaKeHHs: COSO. * ctgal * sina, eciu Sin o = e

Haiinure 3nadenue BeIpakeHus 2°%'°%°
Pemute ypaBuenue: 10g2(X + 12) = 2 logox
Haiture obnacts onpenenenus Gpynkuun y = log (X% - 9)
3
9. Jlana dynkius y =4 cosx + 1. Haiiaure ee 06acth onpeeieHus, MHO)KECTBO 3HAYECHHI, M BCE
3HAYEHUS X, TIPH KOTOPBIX Y =-3.

LN o

10. HaiiguTe Bce 11e1ble pelIeHus] HEPaBeHCTBA! 3x +17 <0
X+
. 2
Sin ¢ +t
11. YupocTute BblpaxeHue: 2 COS(]Z' - a)+ La—ga tg aJ —cos’ a
Bapuanr 2
2
Beruncinre 3Ha4eHUE BEIPAKSHHUS: (Q/E /-2 +%/125 ‘{/ﬁ) 273

Pemure ypaBHenune: 1/1—3x =2

3
3. Haiiaute obmacte onpeneneuus yakuuu: f(X) = (5—2x)°
4. BelumcianTe cyMMy 3Ha4YeHHI BeipaxkeHui A u B, eciim A = 2 sin90° +ctg60° - c0s90°,

B :4tgz+ sin” - cos Z.
4 6 3

J2

5. Haiiaure 3HaYeHHE BbIpaKeHUs: SiN o - tga - COS o, ecii CoSaL = — 3
6. Haiiqure 3HAYCHHE BRIPAXCHUS 3 °%°
7. Pemmure ypaBuenue: l0ogz(x + 20) = 2 logzx
8. Haiinure o6nacts onpenenenus hyuxuun y = l0gs(16-x?)
9. [Mana ¢pyuknus y = 1 - 3sin X. Haiigure ee 001acTh OmpeaeieH s, MHOKECTBO 3HAUCHHIA, U BCE
3HAYCHUS X, TIPU KOTOPBIX Y =-2.
10. HaiiguTe BCe mesple penieHus] HepaBeHCTBA! X >0
(sina +cose)” -1 2

11. Yopoctute BhIpa)keHue:

tga —sinacosa  sin?(r+a)

YciaoBYS BbINOJHEHUS] 321aHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJAHNC BBINIOJHACTCSA B AYJAUTOPHUU BO BpeMS 3aHATUSL

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 90 MMH.
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3. Bel MOKeTe BOCIIOJIB30BaTLCS _CIIPAaBOYHBIM MATESPHAJIOM, TaOJIHIIBI

3AJTAHUE Ne35

MaTtemMaTHYeCKMI TUKTAHT
«YeTHble U HeYeTHbIEe PYHKIUMN»

TexcT 3a0aHus

Bapuanr 1
1. Jlokaxxute, 4To NaHHAs QYHKLIMS ABISETCA YETHON WIIM HEUETHOM:

a) f(x)=x*-2x>-sin’3x 6) f(x)=7x3+sing

2. [TpuBecTH MpuUMepsl HEYETHBIX (PYHKIIUH.
3. Moxer iu ypaBHenue f (X) =0 umeTph B TOYHOCTH 5 KOpHEii, eciu f  Bcloy onpezeneHHas u
gyeTHas QYHKIUS.

Bapuant 2
1. Jloxaxxute, 4TO NaHHAs QYHKIHS SBISETCS YETHOW WIIM HEYETHOM:

a) f(x)=x*-3x +sin 2x 6) f(x)=2x6+4cos§

2. [IpuBecTH MpUMeps! YETHBIX (DYHKIIHH.
3. Mosxer ju ypaBuenue f (X) =0 umets B TOUHOCTH 5 KOpHEH, eciu f  BCrOIy orpe/iesieHHas U
HedeTHas QyHKIUS.

YciaoBYS BbINOJHEHHUS] 321aHUS
1. Mecto (Bperl) BBIINIOJIHCHUA 3aJaHUA . 3aJaHNC BBINNOJIHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL

2. MakcuMalbHOE BpCM: BBIIIOJIHCHHA 3alaHUA: 15 MHH.
3. BbI MOeTe BOCIIOIb30BaTLCS CITpaBOYHBIM MaTCpHaJioM

3AZTAHUE Ne36

IIpakTnueckas padora
«HccaenoBanue QpyHKIHI)

TekcT 3a1aHUA
HccnenoBaTh PyHKINIO U TIOCTPOUTH €€ TpaduK.
Bapmuanr 1

f(x)=x*-2x+8.
Bapuanr 2

f(X)=—x*+5x+4,

Bapuanr 3
f(x)=-x>+3x-2.

Bapmuanr 4
f(x)=x"-2x*-3
Bapuanr §
f(x)=3x>-x°.
Bapuanr 6.

f(x)=x>+3x+2.
Ycia0BuSA BLINOJHEHUS 3aJaHUA
1. Mecto (BperI) BEITNIOJHCHUS 3aJaHU . 3aJJaHNEC BEINOJHACTCI B AYAUTOPHUH BO BpEMS 3aHATUSA

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 20 MHH.
3. Bel MOeTe BOCIOIBL30BATHCA KOHCIEKTOM JIEKIINI, VICOHUKOM




SAJTAHUE Ne37

KonTpoabnasi padora Nel0
«@YyHKIMH, UX CBOMCTBA U IpaguKm»
Texcr 3apanus

Bapuanr 1
1. Haiigure oGnacth onpeaencHust QyHKIHH: ) }:i? 0) f(X)=v3-x
X+

2. Haiingurte MEOKECTBO 3HaueHuit GyHKIMNM: a) y=x?; 6) f(X)=c0s X B) y=sin 2x

3. Jokaxwure, uro pynkuus f(X)= 4X — tgx HedeTHas1.

4. Pacrionoxkure 4nciia B mopsake Bo3pactanus: Sinl,4, sin(-1,8), sin0,2, sin2,5.

5. Ilpu xakux 3Ha4eHUAX X QYHKIUSA y= 2X-1 NpUHUMAET OTpULaTEIbHbIC 3HAYCHUS?
6. M300pa3ure cxemaTryecku rpaduk GYHKIMH U IEPEUUCITUTE €€ CBONCTBA:

a) y = (x-2)% 6) y =2 cos 0,5x.

Bapuanr 2

1. Haiimure obmacts onpeneneHust GyHKIUH: a) yZ% 0) f(X)=+/3+x

2. Haiiaute MHOKeCTBO 3Ha4YeHmi QyHkmu: a) y=x2; 6) f(X)=sin X B) y=cos 2x

3. Jlokaxute, uto dynxmms f(X)= x? +3C0S X yeTHas.

4. Pacrionoxure unciia B mopsiake Bo3pactanus: €0S0,4, cos(-1.2), co0s2,9, cos4,3.

5. Ilpu kakux 3Ha4eHHUIX X GYHKIUS y=4X + 3 mpUHUMAET OTPHULATEIIbHbIC 3HAYCHHS?
6. N300pa3urte cxemarnyecku rpaduk GyHKIIMH U IEPEUUCITUTE €€ CBOHCTBA:

a)y= L; 0) y = 0.5sin 2x.
X+2

Yca0BuS BbINOJIHEHUS 32 JaHUS
1. MecTo (BpeMsi) BBINOIHEHUS 33/1aHNS:_3a/JaHUE BBIOJHAETCS B ayJAMTOPUH BO BpEMsI 3aHATHUS
2. MakcumasnbHOe BpeMs BblIloNHeHHs 3aganus: 90 MUH.
3. Bbl MOXeTe BOCIOJIb30BAThCS _COPABOYHBIM MaTepHaioM

SAZTAHUE Ne38

CamocrosiTe1bHas1 padoTa
«IIpusma. IIpsiMoyroJibHBIN MapaJuiejenumnen

TekcT 3a7aHua

Bapuanr 1
1. OcHoBaHue NpsIMOI MPU3MBI — IPSIMOYTOJIBHBIN TPEYroJbHUK C KaTeToM 6 U 8 cM. J[naroHans
OO0KOBOI rpaHH, co/ieprKallleil TMIIOTeHY3y TPeyrojbHUKA, paBHa 26¢cM. Haiinure: BEICOTY IPU3MBI,
TUI0IIAb OOKOBOH MOBEpXHOCTH IpU3MBIL. [1nomans mosHONH NOBEPXHOCTH MPU3MBI.
2. CropoHa OCHOBAaHHMS TPSMOYTOJFHOTO Tapayliesienunena paBHa 2 U 3 ¢M, a AMaroHallb — 7CM.
Haiinute 60KOBYIO MOBEPXHOCTH Mapajuleenumnesna.

Bapmuanr 2
1. OcHoBanue MpsIMOIl MPU3MBI - IPSIMOYTOJIbHBIH TPEYrOJbHUK C TUMOTEHY30H 20 cM, U KaTeToM
16 cMm. Jluaronans 60KOBOM IpaHU, CoEprKallell BTOPOIl KaTeT TpeyroyibHuKa, paBHa 13cM. Haliaure:
BBICOTY MPHU3MBI, TUIOIAAb OOKOBOM MOBEPXHOCTH, MJIOMIA (b MIOJHOM MOBEPXHOCTH.
2. OcHOBaHHWE TPSAMOTO TapayUIeNieNuIea — MapauIeJIorpaMM CO CTOPOHAMHU 5 M 8 CM. U OCTPBIM

3Q° 170 am?

yrioM " . [TonHast mOBEpXHOCTH MapasieNenuiesia paBHa *Haiinure ero BeICOTY.
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YcioBus BLINOJHEHNS 3a1AHUSA
1. Mecto (Bpemsi) BBINIOJTHEHUS 3a/1aHM: 3a]JaHUE BBIMOJHAETCS B ayJAUTOPUU BO BpEMsl 3aHATUS
2. MakcuManbHOE BpeMs BhINONIHEeHU 3aganusi: 20 MMH.
3. Bl MOkeTe BOCIIOJIb30BaTHCS KOHCIIEKTOM JICKIIUMH, YYI€OHHUKOM

3AJJAHUE Ne39
CamocrosiTeabHasi padora
«ITupamuga»
TekcT 3a1aHuA
Bapuanr 1

OcHoBaHME MTUPAMUJIBI -PABHOOEIPEHHBIN TPEYTOJIBHUK ¢ OOKOBOW CTOPOHOM 5 CM. M OCHOBaHUEM 6

- o
cM. Bce nByrpanHbie yriibl IpU OCHOBaHUU IMPaMUbl PABHbI 607, Haiigure nosiHyro NoBepXHOCTh
MUPAMU/IBI.
CropoHa OCHOBaHHUS MPaBUIBHOW YETHIPEXYTOJIbLHOW MUpamMuabl paBHa 4cM, a anodema oOpasyer ¢

IUIOCKOCTBIO OCHOBAaHMS YTrojl 60 HaiinuTe: BBICOTY MUpaMuibl; IUIONMIAJb OOKOBOM MOBEPXHOCTU
UPaMUJIbI.

Bapuanr 2
OcHoBaHMe NUPaMUIbI — IPSMOYTOJIbHBINA TPEYroJIbHUK ¢ KaTeToM 6 u 8 cM. Bce nByrpaHHbIe YIIIbI

IIp1 OCHOBAHHU ITMPpaAMHIbI PABHbI 60%. " Haiigure IMOJIHYIO ITIOBEPXHOCTH MUPaMUBbI.

BricoTa mpaBWIIbHON YeThIpeXyrojibHOW MUpaMuabl paBHa 4 cM, a ee anodema o0pa3yeT C BBICOTOM

a
yroJi 45°. HaitguTe momans OCHOBAHMS IMUpaMubl, OoKoBas MMOBCPXHOCTD IMUPaMU/JIbI

YcjioBHS BLINOJHEHNUS 321aAHUSA
1. Mecto (Bpemsi) BBIIIOJTHEHHUS 3a/IaHH : 3a]JaHUE BIMOJHACTCS B ayJAUTOPUU BO BpEMsl 3aHATHUS
2. MakcumManbHOE BpeMs BBINONHEHU 3aganus: 20 MMH.
3. Bl MOkeTe BOCIIOIb30BATHLCS KOHCIIEKTOM JIEKIIHNA, YUEOHUKOM

SAZTAHUE Ne40
Konrtpoabnas padora Nell
«MHOrorpaHHuKm»
Tekcr 3a1aHus
Bapmuanr 1

B ocHOBaHMM mHpsAMON  TPEYroJbHOW MNPU3MBI  JIEKUT MPAMOYTOJIBHBIN
TPeyroJbHUK C KaTeTaMu 8 ¢cM u 6 cm. Ilnomans GokoBoi# moBepxHOCTH paBHa 120 cm2. Haiimute
BBICOTY MPU3MBI.

CropoHBl OCHOBaHMS NPSAMOrO NapajuleJeNuIena paBHbl 3 €M U 5 CM, OCTpBII
yron 60°. BonbIuas auaroHak napaienenunena papaa 10 cm. Haiinure BBICOTY mapasuienenumnesna.

OcnoBannem nupamuisl MABCD cnyxutr kBagpar ABCD. MB — Beicota
nupamusl 1 MB=AB= 4 cm. Haitnure mmomans rpaau MDC.

BricoTa mpaBUIIBbHOM YETHIPEXYTrOIbHON NMUpaMUIbl paBHBI 3J3 cm, a ee GokoBoE

pedpo 345 eum. Haiigute: a) 60k0BYI0 MOBEPXHOCTH MUPaMUbI, 0) ABYIPaHHBIN yToJI TP OCHOBAHHH.
YeMy paBHa IUIOIIAb TOBEPXHOCTH Kyba ¢ peOpom 17

Haiigure miomanbs 60K0BOM MOBEPXHOCTH MPABUIBHOM IECTUYTOIbHONU MPU3MBI, CTOPOHA OCHOBAHUS
KOTOpOi1 paBHa 5 cM, a BbicoTa 10 cMm.

Haiigure momanb 60K0BOM MOBEPXHOCTH MPAaBUILHONW YETHIPEXYTOIbHOM MUpPaMHIbI, CTOPOHA
OCHOBaHUs KOTOpPOH paBHa 6 CM U BbICOTa 4 CM.
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Bapmuanr 2

o o 6 cM .
BokoBoe pebpo mpaBuIBHON YETHIPEXYTOJIBHON MPU3MbI PABHO , a TMaroHajib OOKOBOM IrpaHu —

10 cMm o
. Haiinute 60K0OBYIO TOBEPXHOCTD MIPU3MBI.

ScMm

CropoHa OCHOBaHUSI MPaBUIBHOW YETHIPEXYTOJIbHON MPHU3MBI paBHA , a4 JMaroHaigb OOKOBOM

13 cMm o
rpa’u . Halimure 60KOBYIO TOBEPXHOCTH MTPU3MBI.

OcnoBanuem nupamusibl KABCD ciyxut kBaapatr ABCD. MB — Beicota nupamugsl 1 MB=AB= 7
cM. Haitaure miiomans rpanu KDC.

BricoTa mpaBuIIbHON YeTHIPEXYroJbHON MUpaMUbl paBHA 5.3 cM, a ee OOKOBOE

pebpo 545 cm. Haiiure: a) OOKOBYIO ITOBEPXHOCTh MUPAMU/IbI, 0) ABYTPAHHBIN YTOJI IPU OCHOBAHMH.
O6bem Kyba paBeH 8 M°. Haiiure ruromazis ero MOBEPXHOCTH.

OcHoBaHuEM MPSIMON TPEYTOJbHON MPU3MBI CITYXKHUT MPSIMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 3 cM
U 4 cM, BbicOoTa Ipu3MbI paBHa 10 cMm. HaiiguTe miomaab MOBEPXHOCTH JAaHHON MPU3MBI.

Haiinure momaas 60KOBOM MOBEPXHOCTH NMPABWILHON TPEYTOJIbHON MTUPAMHJIBI CO CTOPOHOM
OCHOBaHMs 6 CM U BBICOTOMU 1 cM.

YciaoBYS BbINOJHEHHUS] 321aHUS
1. Mecto (BpeMﬂ) BBIINIOJIHCHUA 3aJaHUA . 3aJaHNC BBINNOJIHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL
2. MakcuMalbHOE BpPCM: BBIIIOJIHCHHA 3alaHUS: 90 MHH.
3. BbI MOeTe BOCIIOIb30BaTLCS CITpaBOYHBIM MaTCpHaJioM

3AJAHUE Ned41
CamocrosiTesbHast padora
«Huaunaap»
TexcT 3aganus
Bapmuanr 1

Otpesok AB pasen 13 cm, a Touku A u B nexaT Ha pa3HbIX OKPYKHOCTSIX
ocHOBaHu# muimHApa. Halinnre paccrtosHue ot otpe3ka AB 10 ocu nuianHIpa, eciy ero BeICoTa
paBHa 5cM, a paanyc ocHOBaHus paBeH 10cM.

CeuenneM LUIMHPA INIOCKOCTBIO, MApAJIEIbHOM OCH, CIIYyKUT KBaJpar,
Iomaak KOToporo pasHa 20 am?. HaiinuTe miomas oceBoro ceueHus UIMHAPA, ECIU ero
JaroHaigb paBHa 10 am.

Bapuanr 2

Bricora muneapa 16 cm, paguyc ocHoBanus 10cm. unuuap nepeceden
IJIOCKOCTBIO apaJuIeIbHO OCH TaK, YTO B CEUEHUU MOy4ymiics kBaapaT. Haiiiute paccTosHue oT ocH
LUIMHJPA 10 9TOTO CEUEHMUS.

bokoBasi moBepXxHOCTh HWJIMH/PA Pa3BEPTHIBAETCS B KBaIpaT ¢ AMArOHAJbIO,
paBHOU 27 cM. HaliquTe momaas nojJHON NOBEPXHOCTH LIMJIMH]Ipa
JomosHuTebHAS 3a1a4a
Pa3BepTkoii 60KOBOW MOBEPXHOCTH LMIMHJPA CITYKUT MPSIMOYTOJIbHUK, JHaroHaidb KOTOPOTO,
paBHas 12w, cocraBnser ¢ ogHOM u3 ctopoH yroia 30 rpagycos. Halinure miomaas moaHoi
MIOBEPXHOCTU LIWJIMHJPA, ECJIA €r0 BBICOTA pPAaBHA MEHBIIIEW CTOPOHE Pa3BEPTKHU.

YcaoBYS BbINOJHEHUS] 321aHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJAHNC BBINIOJHACTCSA B AYJAUTOPHUU BO BpeMS 3aHATUSL
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2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3a]JaHUs: 20 MUH.

3. Bel MOXkeTe BOCIIOJIB30BATHCS KOHCIEKTOM JEKIHMHU, Y4eOHUKOM
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3AJTAHUE Ne4?

CamocrosiTesbHast padoTa
«Konyc»
Tekcr 3a1aHudA

Bapuanrt 1

1. BsicoTa KOHYyca paBHa 43 CM, a Yroj Ipu BepUIMHE oceBoro ceueHus paseH 120°. Haiinure
IUIOIIA/b OCHOBAHMS KOHYCA.

2. Pagmyc ocHOBaHUSI KOHyca paBeH V2 o Haiinute HanGoONbIIyI0 BO3MOXXKHYIO ILIOLIA/b
OCEBOI'0 CEYEHUs JaHHOI'O KOHYCa.
Bapuawnr 2

1. BreicoTa KOHYyca paBHa 245 CM, a yroJj npu BepIIrHE oceBoro cedeHus papeH 120°. Haiimure
IJI0Ia/Ib OCHOBAHHUS KOHYCA.

2. Pagmyc ocHOBaHHWSI KOHyca paBeH V2 om. Haiigure HanOousblIyl0 BO3MOMKHYIO IUIOIIAJIb
OCEBOI'0 CEYEHUs JAaHHOI'O KOHYcCa.

JlonoJHuTenbHAs 3aa49a; OTpe3OK DE — XO0pAa OCHOBAHUs KOHYCA, KOTOpAA yAdJICHa OT OCH KOHYCa

Ha 9 cMm. KO — BbicoTa KOHYca, npuyém KO = 343 cm. Haitaure paccrosiaue ot Touku O (IeHTp
OCHOBaHUs KOHYCa) JIO INIOCKOCTH, TIpoxo isniel uepe3 Touku D, £ u K.

Ycji0BHS BbLINOJHEHNUS 321aAHUSA
1. Mecto (Bpemsi) BBIIIOJTHEHHUS 3a/IaHUS - 3a]JaHUE BBIMIOJHAETCS B ayJAUTOPUM BO BPEMS 3aHATHUS
2. MakcuManbHOE BpeMs BBINONHEHU 3aganusi: 20 MMH.
3. Bl MOKeTe BOCIIOJIb30BaTHCS KOHCIEKTOM JIEKIUNA, YU€OHUKOM

3AJJAHUE Ne43

CamocrosiTesabHast padora
«IIIap u cepa»
Tekcr 3ajanug

Bapuanr 1
1. Haiinute miomans cdepsl, paanyc KOTOpOi paBeH 6 cM.
2. Codepa mpoxomut depe3 BepmuHbl kBaapata CDEF, cropona xotoporo paBua 18 cm. Haiinure
paccTosiHUE OT IIeHTpa cdepbl — Touku O 10 MIIOCKOCTH KBaJpara, eciu paguyc cepsl OF obpa3zyer ¢
IUIOCKOCTBIO KBajjpaTa yroi, paBHsiii 30°.
3. *Ha moBepXHOCTH mapa JaHbI TPU TOYKH. [IpsMoIrHEHHBIE PaCCTOSHUS MEXIY HUMH 6 cM, 8 CM,
10cMm. Pagnyc mapa 13 cm. Haligute paccTosHHE OT LIEHTpa 10 IUIOCKOCTH, MPOXOIALIEH Uepes 3Th
TPH TOUKH.

Bapmuanr 2
1. HaiinuTe miomans cdepsl, paanyc KOTOpOi paBeH 7 CM.
2. Coepa mnpoxomut depe3 BepmmHbl kBajgpara MNKL, ctopona koroporo paBHa 24 cm. Haiinure
paccrosiHUE OT 1IeHTpa cepsl — Touku O 10 MIOCKOCTH KBajpata, eciu paauyc chepsl OK obpasyer
C MJIOCKOCTBIO KBaJiparta yroi, paBHbiidi 30°.
3. *Croponsl Tpeyroasuuka MKN kacarotes mapa. Haiinurte paanyc mapa, ecnmu MK =9cm, MN =

13 cm, KN = 14 cM u paccrosiaue ot neHtpa mapa O o miockoctd MNK paBHO J6 cm.
Yc/i0BUS BbINOJTHEHNUS 32/IaHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3aaHNs1:_3a/IaHUE BHIMIOIHIETCS B ayJIMTOPUU BO BpEMsl 3aHITUS

2. MakcumainbpHOe BpeMs BeITONHeHus 3ananus: 20 MMUH.

3. BBl MOXeTe BOCIIOJIb30BaThCsI KOHCHEKTOM JICKIIUH, YUeOHUKOM
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SAJTAHUE Ned4

KonTpoabHast padora Nel2
«Tesa BpameHus»
TekcT 3a1aHUA

Bapuanr 1
1. OceBoe cedyeHne MUIMHIIpA — KBaApaT, IJIMHA TUaroHainy kotoporo pasHa 20 cm. Haiiqure paguyc
OCHOBaHUS UJIMH/PA.
2. Inuna oOpa3ymolel KoHyca paBHa 2 J3 CM, a YToJI [IPH BEepUINHE OCEBOT0 CEYCHHs KOHYCa paBeH
120°. Haiinure miomiaas OCHOBaHUS KOHYcA.
3. Ceuenue mapa II0CKOCThI0 UMEET IIowmaas 36 7 .Uemy paBeH paauyc 1iapa, eciiv Ce4eHHe
yaJIEHO OT €ro LIEHTPa Ha pacCTossHUE &7
4. TInomamb 0CeBOro cedeH s IMTMHAPA PaBHA 6 /77 M2, a IIOIIA1b OCHOBAHHMS IMIMHPA PaBHA 25
nm2. Haiiaurte BBICOTY LITMH/PA.
5. Croponsl Tpeyroiasurka ABC kacatores mapa. Haiiqure paguyc mapa, eciim AB=8cm, BC=10cmM,
AC=12cm u paccrosinue oT neHtpa mapa O 1o miockoctu TpeyrojibHrka ABC paBHO V2 o
Bapuanrt 2
1. OceBoe ceyeHue NUIMHAPA — KBaJIpar, JJIMHA AUAarOHAIU KOToporo paBHa 12 cM. Haitnure paguyc
OCHOBaHUS IIUJIMH/PA.
2. lnuna oOpa3ymoiieil KoHyca paBHa 4 J3 CM, a YToJI [IPH BEpUINHE OCEBOT0 CEYCHHs KOHYCa paBeH
60°. Haitnure miomiaib OCHOBaHUS KOHYCA.
3. Ceuenue mapa II0CKOCThI0 UMEET IIomas 25 7 .UemMy paBeH paauyc mapa, eciiv CeUeHHe
YAQJIEHO OT €ro IEHTpa Ha paccTosHue 127
4 ITnomaas 0CeBOTro CeueHus UIMHAPA paBHa 8 v/ 77 IM%, a TIomaah OCHOBAHMUS [MIIMHIPA paBHa 25
nm2. HaiiauTte BBICOTY IITMH/pA.
5.Ctoponsl Tpeyronbarka ABC kacarorcs mapa. Haiinure paauyc mapa, ecau AB=4cm, BC=5 cMm,

AC=7cM u paccrosiHue OT LieHTpa mapa O 1o miockoct TpeyroiabHuka ABC paBHO V2 om.

Yci10BuS BLINOJHEHNS 321aHUSA
1. MecTo (BpeMmsi) BBITIOJTHEHUS 33/1aHUS:_33/IaHUE BBIMIOJIHACTCS B ayAUTOPUH BO BPEMs 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHEHHUS 3a]JaHUs: 90 MUH.

3. BbI MOeTe BOCIIOJIb30BaThCS CIIPABOYHBIM MaTEPHAIOM

SAZTAHUE Ne4S

IIpakTnueckas padora
«beckoHeyHO yObIBaKOIIasi FeOMeTPHYECKAsl MPOorpeccus U ee CyMMay

TekcT 3a1aHuA

Bapmuanr 1

o o o, =2"—1
BerurcnuTe mATHIN YiICH MOCIeI0BATeIbHOCTH, 33JaHHON (hOpMyIIoi — )

3amana apudmerndeckas nporpeccus: a3=2, d = 3. Haiigure a7, S7.
3amana reomerpuueckas nporpeccusi: bs =8, g = 0,5. Haiigure b7, Ss.
[IpencraBpTe OECKOHEUHBIEC TEPHUOANICCKHUE ACCITUIHBIC JPOOU B BUJIE OOBIKHOBEHHBIX APOOEH: a)
2,(7) 6) 1,3(4) B)3,(12)
Bapmuanr 2

=n?—-1

o o o O
BerauciuTe necsIThIii WieH Mmociie10BaTeIbHOCTH, 3aaHHO hopMymon
3anana apudmernyeckas nporpeccusi: a3=3, d =2. Haiiaure as, Se.
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3. 3amana reometpuueckas nporpeccus: b3 = 2, q = *. Haiigure bs, Ss.
4. TlpeacraBbTe OCCKOHEYHBIC TEPUOAMUCCKHUE ICCITUIHBIC APOOH B BUJIe OOBIKHOBEHHBIX JpO0OCH: a)
1,(9) ©) 3,3(7) B) 2,(23)

YcaoBus BbINOJHEHUS 3aJaHUS
1. MecTo (BpeMmsi) BBINOJTHEHUS 3a/1aHNS:_3a/JaHUE BBIMIOJIHAETCS B ayJAMUTOPUH BO BpeMsl 3aHATHUS
2. MakcumManbHOE BpeMsl BeIMMONHEeHH 3ananus: 30 MMH.
3. Bbl MOXeTe BOCIOJIb30BAThCSA KOHCIIEKTOM JICKIIHUHA, YYEOHUKOM

3AJIAHUE Ne46

CamocrosiTesibHas padora
«IIpenen pyHkumm»
Tekcr 3a1aHusA

Bapuanr 1
Berancnure npeaen ¢ yHKIUN.
Yposenv A
2 3 _
LoGm(+4) 2 fm X =y X8
x—1 xoo X< 4+ 4 3. 2 x-2
Yposenv b
Lo x? -1 2. i Vx-3 3 i Vax* —x®
' XLFDX2+3x+2 ' !m x? -9 ' erE 5X? + X
Bapuanr 2
Berancnure npeaen GyHKIUN.
2 3
Lolm(¢+9) 2. fim XXy X 28X
X—>—2 X—% 4—X 3. x20 X% 42X
Yposenv b
L x? -1 2.1 Vx-3 3 i Vax*t —x®
' XLer2+3x+2 ' !Ep x? -9 ' er_U 5x? + X

Ycji0BHS BLINOJHEHNUS 321aHUSA
1. MecTto (BpeMs) BEITIOJTHEHUS 3a/TaHUS :_33JIAHUE BBITIOJIHSICTCS B aYJAWTOPHH BO BPeMsl 3aHATHS
2. MakcumanbHOe BpeMs BBITIOJTHEHHS 3a/1aHUS 30 MHH.
3. BEbI MOXeTe BOCIIONB30BaTHCS KOHCIIEKTOM JIEKIHI, YVIEOHUKOM
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SAJTAHUE Ne47

MatemaTH4eCKHUH JUKTAHT

«IIpaBuaa nudpepenunpoBanus. [Ipon3BoaHbIe 0CHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHID)

TekcT 3a1aHuA
ChopmynupoBarh  mpaBuia
AJIEMEHTAPHBIX ()YHKIIHIA:

nuddepeHpoBaHus U

3arnucaTtb

IIPOU3BOJHBIC

OCHOBHBIX

3anucaThb ITPON3BOAHBIC OCHOBHEBIX 3JICMCHTAPHBIX q)YHKI_[I/Iﬁ

1 |c'= 12 | (x*) =

2 | x'= 13 | (x?) =

3 | (x¥)'= 14 (\/;)' —

4 1 ' ) 15 1 ' )
5 -

5 | (kx+b) = 16 | (@) =

6 ()= 17 | (log, x)' =

7 | (hx) = 18 | (lgx)' =

8 | (sinx) = 19 | (cosx)' =

9 | (tgx)' = 20 | (ctgx)' =

10 | (arcsinx)' = 21 | (arccosx) =

11 | (arctgx)’ = 22 | (arcctgx)’ =

3anucath npaBuia auddepeHnupoBanus
1 | (u+v)= 4 | (u-v)' =

5 | (cu)' =

w
TN
<|c
~
Il

16J-

Yci10BHA BLINOJHEHUS 3aaHUS

1. Mecto (BpeMs1) BHIIIOJTHEHUS 3a[aHNs:_3a/1aHNe BBINOJIHIETCS B ayIUTOPUM BO BpEMsl 3aHSITUS
2. MakcuMaabHOE BpeMsl BBIITOJIHEHUS 3aJaHUS: 15  wmuH.
3. Bbl He MOkeTe BOCIIOIb30BaThCs CIIPABOYHBIM MAaTEPHAIOM
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SAJTAHUE Ne48

Tect
«BprunciieHue NPOU3BOIHOIN»
TexcT 3a0aHUs

Bapuanr 1
No 3amanue OTBeTHI
A b B r
1 . x3 , -2,5 1,5 -1,5 2,5
Haiiaure npousBognyto ynkuuu f(x) = o 0,5x° —3x+2,
BBIUMCIIUTE €€ 3HaYeHHe Mpu X = 1.
2 | Haitmure f'(X), ecnn f(X) = XX . 3 2J/x 2 15Vx

3 Hano: f(x)=4x+ 8 . Perure ypasuenune f'(x)=0. 02 V2 | V2 ; V2 22
X
Bapuanr 2
Ne 3ananue OTtBeThI
A b B r
1 | Haiigure mpou3BogHYIO QYHKINN -3 -5 2 3
3
f(x) = —X—+1,5x2 +5X — 3, BBIYUCIUTE €€ 3HAaUCHHE NPU
X =-2.
2 | Haitmure f'(X), ecmn f(X) = —xJX. 2 2Jx | —15Vx 3

x| T 2Vx
J3 V33 | 43

Hano: g(x) =3x+ 9 . Perure ypasuenue g'(X) =0.
X

N

Yci10BHA BLINOJTHEHUS 321aHUAS
1. Mecto (Bpemsi) BBIMIOJTHEHUS 3a/IaHMS : 3a]JaHUE BBITIOJHACTCS B aYJAUTOPUU BO BpEMs 3aHATHUS
2. MakcuManbHOE BpeMS BBITIOTHEHUS 3aJlaHusl: 25  MUH.
3. BEI MO’KeTe BOCIIOJIBE30BATLCS CIIPAaBOYHBIM MATEPHUATIOM
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SAJTAHUE Ne49

Tect
«BblyKc/IeHHEe IPOU3BOAHOM CI0KHOM PYHKIMID)
Texcr 3axanus

Bapuanr 1
Haiitu npousBogubie pyHkimid. (A., B., C. — oTBETHI)

No 3aganue OTBeTBI

A B C
1 | y=(x+]" 12(x+1) 12z + Dt 12(x+1"
2 | y=(4x-3° 2004z - 3" S(dx— 20x(dx -
3 | y=(x"-x -3 S’ —xt =3 | s =20 =t (7% - 52ty | 5(7x% - 5xh
4 | y=73cos(5x+6) — 3sin( 5x +6) — 15sinf 5x + 6) 15zin( 5x + 6)
5 y = JER 1 2x x

fxd =2 Ard =2 Wxt =2

Bapuanr 2
Haiitu npousBonusie pynkuuit. (A., B., C. — oTBeTHI)

Ne 3amanue OTBeTHI
A B C
1 y=(x+4° 6(x+4)° 6(x+4) x+4
2 | y=(3x-2° 33—t 33— 2" 9(3x — 2)°

3 | y=(X+x+1" | &+ +D7 Gx a3 et w27+ | sxt 4Rt
4 | y=2Zsmi{3x—4) 2oos(3x—4) fcos{ax—4) cos{3x —4)

5 2.g 1 2x x

y=+x
2x 48 Wx? +8 AJx? 48

Yci10BuA BBINOJIHEHUS 3aJaHUS
1. Mecto (BpCMH) BBIIIOJIHCHUS 3a/1aHUs . 3aJaHNEC BBIIOJHIACTCA B ayAUTOPUN BO BpEMs 3aHATHUSL

2. MakcuManbHOE BpeMS BBITIOJTHEHUS 3a1aHUS: 25 MHH.
3. Bel MOKeTe BOCIIOJIb30BaThCS CIIPABOYHEIM MaTEpHAIOM
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SAJTAHUE NeS0

CamocrosiTesbHast padora
«IIpou3BoaHasi TPUTOHOMETPHYECKUX (PYHKIUIT»
Texcr 3axanus

HajinnTe npon3BoaHyI0
1 BapuanT 2 BapuaHT

y=5sinx, y=17sin X,
y =7cos X -1, y =2c0s X + 12,
y=X-CO0S X, Yy =COSX—X,
y = 3tgx, y = -2tgX,
y = 3X + ctgx, y = ctgXx — 5X,
y = tg3x y = ctg2x
y = cos(7 x +3) y = sin(5+2x)
y = 3sin 2x y = 2¢0S 3X
y = ctg3x y = tg7x

YciaoBYS BbINOJHEHUS] 321aHUS
1. Mecto (Bperl) BBIINIOJIHCHUA 3aJaHUA . 3aJaHNC BBINNOJIHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL

2. MakcuMabsHOE BpCM: BBIIIOJIHCHHA 3alaHUA: 30 MHH.
3. BeI MOeTe BOCIIOJIb30BaThCS CIIpaBOYHBIM MAaTCpHUaJIOM




3AZTAHUE NoS1

TekcT 3a1aHudA

IIpakTuyeckas padora
«BbIunc/ieHue MPOU3BOIHBIX))

Bapuanr 1

Bapuanr 2

Haiinnre npon3BoaHYIO QVHKIIAN:

1.flx)=7Tx+4
2.f(x) = —x* + 8x
3.f(x) = 5sinx +cosx
4.f(x) =225 —4x+ 3
5.f(x) = x * sinx
6.f(x) = cos(9x—10)
7.f(x) =x

Haitnnre npous3BoaHYIO QVHKIIMU:

1.f(x)=5

2.f(x) =7x" + 3x
3.f(x) = sinx — cosx
4.fx)=—x+2+1
5.f(x) = x * cosx

6f&)=qﬂﬁ—g)
7.f(x)=—6x+1

Bapuanr 3 Bapuanr 4
HaiinuTte npon3BoaHyI0 QYHKIIMY: Haiiiute npou3BoAHYIO QYHKIIUU:
! 2 1f) ==
flx) =—-3x"—13x X
flx) =x=—Tx

f(x) = 3sinx + cosx
f(x) =x*+ 2x

F(x) = x=cosx
f0) =tg(2x+7)
fx)=9

f(x) = 2cosx + sinx
fx) = x* — 3x°
FOO) = /x*sinx

f(x) =ctg G — 5){)

Bapuanr 5

Hatigure npon3BoaHvVIO D VHKIINHA:

1.f(x) = 12x+/x

2.f(x) = % + 4y
3.f(x) = coSX + 2

4.f(x) = + 2x°
Sinx

5.f(x) = T
6.f(x) = (4x —9)7
7.f(x) = ?x% — 2.1% + 3x7

Fx) =10

Bapuanr 6
Haiinute mpou3BoAHYIO QYHKIIUHU:
2. flx) = % — 6x
3. flx) = sinx — 3x

COsSX

4. f() = —
5. f(x) = (bx—1)°
6. F(X) = 97 —gts 43
7. f(x) =% + 45290

1.15x+/x

Bapuanr 7

Bapuanr 8

Hatinure npon3BoaHvVIO D VHKIINHA:

FO0 =+/x—9x7
fO) =—2¢ =
f(x) = 2sinx — 6x

Haiinure npon3Boaavio O VHKIINHA:

) =+/x—5x
ﬂm=1mhf
f(x) = 3cosx+ 15x
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flx)=x*—x° f)=x*+7x°
flx) =x=tgx flx) =x=ctgx
60 = 3-8 F00 = (15— 6x)*
Fo=Z+2 Fo) =5 —x

Bapuant 9 Bapuant 10
Haiiaure npon3BoAHYIO (DYHKIIUH: HaiiauTe npou3BoaHYIO (YHKIIUHU:
flx)=3 flx)=2
f(x) = 4cosx fx) = —2sinx
F0) =% F) = 520
fx)=x"—4x* -3 flx)=x—06x"*—36
flx) = tgx f(x) = ctgx

f(x) = sin(5 — 3x)
FO) = =2vx~=

f(x) = cos(bx+9)
fOO = —8Vx—+

Bapuanr 11

Bapuanur 12

HaliguTe Ipon3BOIHYIO d)VHKHI/II/II

fOO = 6yx+>

fx) =sinx+ 3
fO) =x°
flx)=x+9x*%+1
flx) =tgx+4

fx) =sin(3x—9)
f(x) = x* + sinx

Haligute 1pon3BOIHYIO d)VHKHI/II/IZ

flo=7

flx) = f(x) = cosx— 6
flx) =x*
flx)=x+13x1%+12
f(x) =ctgx+ 8

f(x) = sin(7 — 2x)

FX) = 10Vx+ —

Bapuanr 13

Bapmuanr 14

Hatigure npon3BoaHvVIO D VHKIINHA:

flx)=x"+14
f(x)=((3x+1)°
fx)=1+4x+%*

Haiinure npon3BoaHVIO D VHKIINHA:

f(x)=x*—15
flx)=(x+1)°
fx)=3x+41+x% +x°

1+9% X2
f(k:l - i+ 1 f(k) - d—x
fx) = cos2x fx) = —2cos4x
flx)=tgx+ctgx .
Flx)=x(x®+4x2—1) f&)= g Sk
flx)=2+x
Bapuanr 15 Bapuant 16

Hatinure npon3BoaHvVIO D VHKIINHA:

fx)=x"+x
f(x)=(x+3)?
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fx)=xQ2x-7)

F00 =37
fx)=sin3x

f(x) =x* *cosx
f(x)=x(x*—5x+ 1) N
IIPOU3BOAHVYHO d)VHKHI/II/I:
flx)=x%—x

flx) = (x —4)?

)= -9K&+1)

fo =2

f(x) =bsin2x

f(x) =sin*x
flx)=x(x*—2x—1)

Bapuanr 17

Bapuanr 18

Haiinure npon3BoaHYIO HYHKIINN:
f(x) = bx?
f(x)=(3x+4)%
fx)=x*+x+5

OO E—

flx)=2x—-7)*

flx)= %x + cosx

fl) = xgsinZX

Haitaure mpous3BoaHyI0 QVHKIMU:

flx) = —x7
flx)=(-2x-3)°
flx)=x*+4x+15
o =22
f(x)=(3+5x)%
flx)=2sinx—1
flx)=x"+tg2x

Bapuanr 19

Bapuant 20

Haiianre 1pon3BoaHYIO QVHKIIAN:

f(x)=>5x*+3x
flx)=x% ++x
flx)=x"—3x*—x+5
fl)=—2

flx)= .i_ixfg.x
flx)=+2x+3

f(x) = cos? i —sin®=

Haitanre 1pou3BOAHYIO QVHIIMU:

flx)=3x"—-3x+1
flx)=(x+5)(x—8)
flx)=2x"—x® + 3x°

fx) = 2i1
f(x) =x—cosx
f(x)=+5bx—8

f(x) = cos2xsinx + sin2xcosx

Hatinure npon3BoaHvVIO D VHKIINHA:

f(x)=5x?
f(x)=3x*+2x—5

f(x)=(2x+1)®
fO)==+1

Haiinure npon3Boaavio O VHKIINHA:

flx)=—x°
fx)=6x"—4x+7
f(x) = (4x—3)%
flx)=(x+ 2)sinx
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f(h) _ 3—2x f(l) _ 2x+1

x+1 1-3x
f(x)=xcosx f(x) = xsinx
f(x)=x*—5x +i_ flx) =x? + 4x° —_iz

Ycj10BUS BbINOJTHECHUS 32IaHUS
1. MecTo (BpeMsi) BBIIOJIHEHUS 3a1aHNS:_3a/JaHUE BBIOJHAETCSA B ayAMTOPUM BO BPEMsI 3aHATHUS

2. MakcuMabsHOE BpPEMA BBIIIOJIHCHUA 3a1aHUA: 20 MHH.
3. BbI MOeTE BOCIIOIb30BATLCS CIIpaBOYHbBIM MAaTCPpUATIOM
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SAJTAHUE NeS2

KonTtposabnas padora Nel3

«HpOHZ}BO}IHaﬂ»

TekcT 3a7aHua

IMoaroroBuTe/ILHBIH BAPUAHT

Nel. Haiigure npou3BoIHYIO ()YHKIIMU B TOYKE X0:
A) y=x* x0=-1 6)y=sin X —Cos X, xo:% B) y =—3C0S X+2sin X, xo:%

Ne 2. Beruncnure npou3BogHbIE PYHKIUH, UCTIONB3YS (POPMYIIBI CyMMBI, IPOU3BEACHHS U YaCTHOTO:
_u'v—uv’

V2
x> —2x%* -1

(u+v)'=u'+v' (u+v)'=u'v+uv (%)'

A) y=x* - 2x - 1 6)y=x (x*-2x-1) B)y=
X

Ne 3. Mcnionb3yst ¢popMyIibl MPOU3BEACHHS U YACTHOTO, HAMIUTE MPOU3BOAHYIO (DYHKIIUU:
2

A)y=xXtgx 0)y= X
1+x

Ne 4. Ucnonb3ys npasuiio auddepeHunpoBanus CI0KHON QYHKIINH, HAIUTE TPOU3BOIHYIO :

A)y=(2x1)?  6)y=Vx*—x-1 B)y= ctg(4x-2?”) r) y=tg?x

2

BapuanTt 1

Ne 1. Beruncnnte nponsBogayio:  a) 14x  6) x° B) 20x3+10x*-3x+0,5 1) c0s3X  m) 2sin 2x
e) y=(3x-5)% x)y=+7x+12

No2. Haliaute mpou3BOIHYIO QYHKIIMH B TOUKE Xo!

A) y=3x2,x0=1 6)y=_C0S X, xo:% B) y=—2sin X, xo:% r) y=2+\/;

Ne 3. Brruucnure npousBoHble (YHKIUHN, UCTIONB3Ys (POPMYIIBI CYMMBI, TIPOU3BEACHUS U YACTHOTO:

3 2
A) y=x? - 5x + 1 6) y =x (x?—5x +1) B)FM
X

Ne 4. Ucnonb3yst hopMyIibl TPOU3BEACHUS U YACTHOTO, HAMIUTE MPOU3BOAHYIO (DYHKIUH:

X2

A)y=XcosXx 0)y=
1+x

Ne 5. Vicionb3yst npaBuio augdepeHurpoBanust CI0KHOW QyHKINN, HAUIUTE POU3BOAHYIO:

A)y = (x?-3x+1) 6) y=+ x> —3x+1 B) y= tg(3x- %) T) y=C0S?X

Bapmuanr 2

Ne 1. Boruncnute mpomsBogayto:  a) 9x  6) x® B) 30x%-10x°-5x+0,5 1) 3c0s3X 1) sin 2x

e) y=(4x-3)° x)y=+5x-11

Neo2. Haliaute nmpou3BOIHYIO QYHKIIMH B TOUKE Xo!

A) y=2x3 x0=-1 6)y=sinx, XOZ% B) y =—2COS X, xo=% r) y=1+2 Jx
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=

No3. Beruucnure mpou3BoaHbIC DYHKIIHH, HCTIONB3Ys (DOPMYJIIBI CYMMBI, TPOU3BEICHUS U YACTHOTO:
1 x® —4x* —1
A)y=x3+4x- = 0)y=x(x3+4x-1) B y=——— =
X
Ne 4. Vicionb3yst popMyIibl MPOU3BEACHHS U YACTHOTO, HAWIUTE MPOU3BOJIHYIO () yHKITUH:
X

1+x°
Ne 5. Ucnonw3yst nmpaBuiio audQepeHnrpoBaHus CI0KHON QYHKINHU, HAHAUTE TPOU3BOAHYIO:

A)y=(x?+4x-1)® 6) y=\/x2 +4x-1 B)y= ctg(2x+%) r) y=sin®x

A)y=xsinXx 06)y=

YcaoBus BbINOJIHEHUS 32 JaHUS
1. MecTo (BpeMsl) BBIIOJIHEHUS 3a/1aHNS:_33/JaHUE BBIIOJHAETCSA B ayJAMTOPUM BO BPEMsI 3aHATHUS
2. MakcuMasnbHOE BpeMs BBIIIOJHEHUA 3afjaHusd: 45  MuH.
3. Bbl MOXkeTe BOCIIOJIb30BAThCS CIPABOYHBIM MaTEpUAIOM

SAJJTAHUE NeS3

MaTemaTHyeCKHd JUKTAHT

«IIpumMeHeHre NPOU3BOIHOM K MCCIeI0BAHUIO QyHKIMI
TekcT 3a1aHusa
Bapuanrt 1
OnuimuTe MOCIEIOBAaTEIbHOCTh  ONEpalfii, KOTOPhIE HY)KHO BBIIIOJIHUTH MPU  OTHICKAHUH
MIPOMEXYTKOB BO3pACTaHUs U YObIBaHUS (YHKITUH.
Yrto MOKHO CKa3aTh O XapakTepe u3MeHeHus: GpyHkiuu, eciu f'(X) > 0 ams Bcex x?
MoskeT 11 3HaueHUE PYHKIMH B TOUKE MaKCUMyMa ObITh MEHbIIIE €€ 3HAaU€HUs B TOUKE MUHUMYyMa?

OObsicHuTE, TOUeMy (PYHKIIMU HE UMEIOT TOYEK SKCTPEMyMa: a) Y = 1 0) y =tgx
X

Bapuanr 2

. Onummmure IoCICaJ0BaTCIbHOCTD onepaunﬁ, KOTOPBIC HYXHO  BBIIIOJIHUTH IIPU  OTBICKAHHUUN

SKCTPEMYMOB (DYHKIIUH.
YT0o MOKHO CKa3aTh O xapaktepe nuaMeHnenus Gpynkiwn, eciu f'(X) <0 st Beex x?

. Moert i 3HaueHne QyHKIMH B TOUKE MUHUMYyMa OBbITh 0oJiblIe €€ 3HaYeHHs B TOUKE MaKcuMyma?

1

OO6bsicHuTe, OYeMy (PYHKLHMHM HE HMEIOT TOUCK KCTpeMyMa: @) Y =——— 0) Y = X4+ X+2
X

YcaoBuS BbINOJIHEHUS 32 JaHUS
1. MecTo (BpeMsi) BBINOTHEHUS 3a/1aHNS:_33a/IaHUE BBIMIOJHAETCSA B ayJAUTOPUU BO BpEMS 3aHATUS
2. MakcumasnbHOe BpeMs BbIOMHEHUs 3aqanus: 20 MUH.
3. Bl He MOXKeTe BOCTIOIb30BaThCSl CIPABOYHBIM MaTEPUATIOM.

3ATAHUE Ne54

IIpakTHyeckass padora
«HccaenoBanne pyHKIUHN U IOCTPOEHHE rpadukar»
Tekcr 3a1aHus
Bapmuanr 1
UccrenyiiTe Ha MakCHMyM 1 MEHEMYM GyHKmmo: f(X)=2x* — 4x? + 1
Hccnenyiite GyHKIMIO ¢ TOMOIIBIO IPOU3BOIHON M MTOCTPOITE ee rpaduk:

f(x)=2x* + g x®

Bapmuanr 2
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1. Hccnenyiite Ha MaKCHMyYM ¥ MEHUMYM GyHKImio: f(X)=x* — 8x?
2. WccnenyiiTe QyHKIHIO C TOMOIIBIO TPOU3BOIHON U TOCTPONTE €€ rpaduK:

f(x)=4x % X

Yci10BHA BLINOJTHEHUS 3a1aHUS
1. Mecto (Bpemsi) BBIIIOJTHEHHUS 3a/I1aHH: 3a]JaHUE BBIMOJHAETCS B ayJAUTOPUU BO BpeMsl 3aHATUS
2. MakcumManbHOe BpeMs BoloHeHus 3aganusi: 30 MUH.
3. BeI MOkeTe BOCIIOIb30BATHCS KOHCIIEKTOM JIEKIUH, YICOHNKOM

SAZTAHUE NeSS

IIpakTHyeckas padora
«YpaBHeHHE KacaTeJbHO)
Teker 3a1aHus
Bapuanr 1
Hanumvre ypaBHeHue KacaTeabHOMN
a) k rpaduKy GyHKIUM y= X° - 4 B Touke ¢ abCIUCCOl Xo=-2.

0) k rpaduKy GyHKIHH y = SIN2X B TOYKE ¢ aOCIHCCON X = %

Bapuanr 2
Hanmmmre ypaBHeHHE KacaTeabHON
a) K TpaduKy GYHKINH y= X° — 2X B TOYKe ¢ abCIHCCOMH Xo=2.

X .
0) k rpaduky QyHKIUN y = cosg B TOYKE ¢ a0CIHCCON X = 77

Ycji0BHS BbLINOJHEHNUS 321aAHUSA
1. Mecto (Bpemsi) BBITIOJTHEHUS 3a/IaHUS . 3a/IaHUE BBIMOIHSICTCS B ayJIUTOPUU BO BPEMsI 3aHSTHS
2. MakcuManbHOE BpeMs BBINONHEHU 3aganusi: 20 MMH.
3. Bl MOkeTe BOCIIOIb30BATHLCS KOHCIIEKTOM JIEKIIHNA, YU€OHUKOM

3AZTAHUE NeS6

CamocrosiTesibHass padora
«IIponsBoaHasi B pU3UKe U TEXHUKE»
TexcT 3aganus
Bapmunanr 1

. . 1
1. MarepuanbHas TOUYKa MaccOi 4 KT JBMXKETCS NPSIMOJIMHEWHO MO 3aKOHY S(t) = 4t +1° — Et3 , TIe

S — myTh B MeTpax, t— Bpems B cekyHnax. Haiimute criny, IeHCTBYIONIYIO HAa TOYKY B MOMEHT t = 2c.
Ortser: 0

2. Teno, BBINYIIEHHOE BEPTUKAIBLHO C BBICOTBHI Mo ¢ HAYaIbHOM CKOPOCTBIO , ABHIKETCS 1O 3aKOHY
2

t .
h(t)=h, +v, -t —97 , Tne h— BeicoTa B MeTpax, t - Bpems B cekyHIax. Haiimure BBICOTY Tena B

MOMCHT BPEMCHH, KOTIa CKOPOCTH TECJIa B 2 pas3a MCHBIIIC HepBOHaanLHOﬁ, €CJIn ho = 4M,
Vo =3m/c, g =10 m/c?. OtseT: 4,3375 m.

Bapmuanr 2
1. MarepuasbHast TOYKa Maccoil 5 KI' IBIDKETCS MPSIMOJIMHENHO 1o 3akony S(t) =2t +Jt, e S -
nyTh B MeTpax, t— Bpemsi B cekyHaax. Haiimure cuy, qeCTBYIOLIYIO HA TOYKY B MOMEHT

t=4c. OrBer: —EH
32
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2. MaxoBUHK, 3a1epKUBacMbIii TOPMO30M, MOBOpaunBaeTcss 3a t cexymn Ha yron 3t—0,1t°(pan).

HaiinuTe a) yriaoByro CKOpoCTh BpallleHUs] MaXOBHKa B MOMEHT =7 c; 0) B Kakoii MOMEHT BPEMEHHU

MAaXOBHUK OCTaHOBI/ITCﬂ?
Otser: a) 2,867 6) 150 c.
C

Bapuant 3

o N 1
1. MarepuanbHas TOUKa Maccoi 4 Kr JIBUXKETCS MIPSIMOJIMHENHO 1O 3aKkoHy S(t) =3t —
t

IIyTh B MeTpax, t— Bpems B cekyHaax. Halinure cuiny, A€MCTBYIONIYIO HA TOYKY B MOMEHT

t=1c.

2. MaxoBuK, 3aJep>KUBa€Mblii TOPMO30M, OBOPAYHBACTCS
Haiigute a) yrimoByio CKOpPOCTh BpallleHHsS MaxOBHUKa B MOMEHT

BPECMCHH MaXOBHUK OCTaHOBUTCS?

Yci10BUA BBINOJHEHUS 3a1aHUS

1. Mecto (BpeMH) BBITNIOJIHCHUA 3aJaHU . 3aJJaHNEC BBINIOJHACTCS B AYJAUTOPUU BO BpEMS 3aHATHUSI

2. MakcuMalipbHOe BpPEMA BBIIIOJIHCHUA 3aaHUA:

20

MMHH.

3. Bel MOKeTe BOCIIOJIb30BaThCS KOHCIICKTOM JICKITHH, V‘I€6HI/IKOM

SAJJTAHUE Ne57

Konrtpoabnas padora Nel4
«IIpumeHeHHE IPON3BOIHO»

Tekcr 3agaHud

Bapuanm 1.
1./lana dpyHKms:
flx) = —x* + 3x + 2. Hajinure:
a) MPOMEXKYTKHU BO3pacTaHUS U YObIBaHUS (YHKIUY;
0) TOUYKM HKCTPEMYyMa;
B) HauOoJjbllee U HauMeHbllIee 3HaYeHUs! (PyHKINN

Ha MPOMEXYTKE [1:3]
2.CocTaBbTe ypaBHEHHUE KacaTeNbHOU K TpaduKy

byHKIIIN

ey a3 -
V=2-x—x" grouke ¥o = 0.

3.Uccnenyiite HYHKUHIO M TOCTPOUTE €€ TpaduK:
Flx) = 4x? —0,5x%
4.MatepuaibHasi TOYKa JBHIKETCS

[0 3aKOHY

x(t) = —%t3 +2t? +5t. HaiiltTu  CcKOpPOCTH W

yckopeHue B MoMeHT Bpemenu 1=5 c. ([lepememnienue
U3MEPSIETCS] B METPAX.)

Bapuanm 2.

1.[lana pyHKIUA:
flx)=x%-3x -6 Haitnure:

a) TIPOMEXYTKHA BO3pacTaHUS W YOBIBAHHS
IN2EINIVIH

0) TOUKH SKCTPEMYMA;

B) HauOosblllee W HaUMEHblIEe 3HAUYEHUS
(GYHKIMN Ha TPOMEXYTKE [—2:0]

2.CocraBbTe ypaBHEHHME KacaTeJbHOM K
rpaduky QyHKIHHI
V=2—-x—x" grouxe¥o =
3.Uccnenyiite pyHKIMIO
MOCTpOMTE ee rpaduk:
Flx) =2x% — 6x + 4.
4.MatepuanpHasi TOYKa JBHXKETCS IO 3aKOHY

G-

X(t) =t° — 4t*. HaiiTu cKOpocTh M yCKOpEHHUE B
moMmeHT Bpemenu t=5 c¢. (Ilepememenne
U3MEPSIETCS B METpax.)

,Toe S —
2

3a t=1 ¢ Ha yrom 2t—0,04t*(pan).
t = 12 c¢; 6) B KaKoii MOMEHT
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Bapuanm 3.

1. Tana GpyHKIHS: flx) =x"—2x"+8. Haiigure:
a) MPOMEXYTKH BO3pACTaHUs U YObIBaHHUS (PYHKIINH,
0) TOUKH SKCTPEMYMA;
B) HanOoJIbIIIee ¥ HAUMEHbIIIEee 3HaUYCHUS (PYHKITIH
Ha OTpEe3Ke [—2;2]

2. CocraBbTe ypaBHEHHE KacaTeIbHOU K rpaduKy
byHKIUA

V=x"—3x+ 5 g rouke ¥o = ~L.
3.Uccnenyiite pyHKINIO U MIOCTPOUTE €€ TpaduK:
Ffla) =x%—12x

4 .MarepuanbHasi TOYKa JBWXKETCA 10 3aKOHY

x(t) = %t" +t?. HaiiTm CKOpPOCTH U YCKODEHHE B

MomeHT Bpemenu t=5 c. (Ilepemernienue usmepsercs
B METpax.)

quuanm 4
1.Jlana QyHKuus: Flx) =x7—2x° -3,
Haiinure:

a) MPOMEXKYTKH BO3pacTaHUs U YObIBaHUS
GbyHKIUY;

0) TOYKH PKCTPEMyMa;

B) HauOoJbllIee U HAUMEHbLIEE 3HAUECHUS
(GyHKINU Ha OTpE3Ke [—2:2]

2. CocTaBbTe ypaBHEHHE KacaTeIbHOM K
rpa(bmfy byHKIMK

V=x"—6x+4  proyke®o = ~2,
3.Hccnenyiite QyHKIMUIO U OCTPOIITE e
rpaduK: flx) =6x —2x°.

4 MarepuanpHasi TOYKa JABIXKETCS IO 3aKOHY
X(t) =t* — 2t . HaiiTu cKOpOCTh M yCKOpEHHE B

MoMeHT Bpemenn t=5 «c¢. (IlepememnicHue
U3MEpSIETCs B METpax.)

Bapualg‘m 5.
1.Jlana ¢hyHKIuUs: flx) = x° = 5x + 4 Hajinure:
a) IPOMEKYTKHU BO3pACTaHUsS U YObIBaHUSA (DYHKLUU;
2. Haiigute TOoukm »sKcTpemyMa  (QYyHKIHMH
flx)=2x% - 327 - 1.
3. Haiigute HamOosbllee U HauMMEHbIIEE 3HAUCHUS

byHKIIUN
V= —x®+3x + 4. o commax [—3: 3]
4. CocraBbTe ypaBHEHHE KacaTeJIbHOH K Tpaduky
byHKIIIN
3-= 3x—2 o
3-% . BTOUKe Yo = 2,

5.Wccnenyiite QyHKIMIO M TOCTpoiTe ee Tpaduk:
flx) =2x% — 3x°,
6.MarepuanpHasi TOYKa JBUIKETCS

0 3aKOHY

X(t) =2t —8. Haiitm CKOpOCTb M YCKOpDEHHE B

MomeHT BpemeHnH t=5 c. (Ilepemenienue nsmepsercs
B METpax.)

Bapuanm 6.
flx)=—x"+8x—7.

1.Jana  QyHkuwms:

Hanpgure:

a) TPOMEXYTKH BO3pacTaHHs W YOBIBaHUS
byHKIIY;

2.  Haiizute TOYkM SKcTpeMyMma (QYHKIHUU

Flx)=2x%— %1‘* — 8.
3. Haiigure HauOoIbIIee
3HaueHus! QyHKIUU

N  HAUMCHBIICC

V=2x"—9x" =3 4o orpese [~ 154]
4. CocraBpTe YypaBHEHHE KacaTelIbHOW K
rpaduky QyHKIUU
3-: 2x—5 o
=—x. BTOuKe Yo = %,

S5.Uccnenyiite (QyHKIMIO U MOCTPOUTE
rpaduk: flx) =3x" + 2x°,
6.MatepuanbHasi TOYKAa JIBUXKETCS IO 3aKOHY

€C

X(t) =t* + 2t . HaiiTu ckopocTh M yCKOpEHHE B

MOMEHT BpeMeHu =5 c.
U3MepseTCs B METpax.)

(ITepemerienne

Yci10BuA BBINOJIHEHUS 3a1aHUS

1. Mecto (BpeMSI) BBIITOJIHCHUS 3aaHMsI. 3aJaHNEC BBIMIOJIHACTCS B AYUTOPHUU BO BPEMS 3aHATHUS

2. MakcuMainpHOe BpEMs1 BBIIIOJTHCHUS 3a/1aHUA.

45

MMUH.

3. Be1 MOkeTe BOCIIOIB30BATHCS CIIPABOYHBIM MATEPHUATIOM
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SAJTAHUE NeS8

Tecr
3auem no meme «Ilpouszeoonany
Tekcr 3a1anus

Ommemvme npaeuﬂbnuﬁ omeem:

3aoanuel.
eticmeue Haxoocoenuss npou3800HOU HA3bLIBAEMCS
UnuddepenmmpoBanue [] mHTerpupoBaHHE 1 ymHOXCHHE
3aoanue 2

QusunecKkuil CMuLCI NEPBOU NPOU3BOOHOU

L] ckopocTb [ cuna L] yckopenwue

3aoanue3

QuzuuecKuil CMbLC 8MOPOLL NPOU3BOOHOT

[l yckopenne [ cuma 1 ckopocTh

3aoanue 4.

T'eomempuyeckuii cMblc NPOU3BOOHOU COCTNOUMCS 8 MOM, YMO

L] 3nadyenue npousBoaHoi GpyHKImu Y = f(X) B Touke X paBHO yriioBoMy K03(DOHUIIHMESHTY
KacaresabHOM K rpaduKy GQyHKIMH B TOYKE ¢ aOCLUCCOM X: [lx)=tga =R

L] CkopocTh — 3TO MPOU3BOAHAS KOOPAUHATHI [0 BPEMEHHU.

3aoanue 5.

Mexanuueckuii cmvlcn nPOU3800HOU COCMOUMCSL 8 MOM, YO

L] CkopocTb — 3TO IPOM3BOAHAS KOOPAWHATHI IO BPEMEHHU.

L] 3nadyenue npousBoaHoi GpyHKImu Y = f(X) B Touke X paBHO yriioBoMy K03()OHUIIHMESHTY
KacaTeNbHOM K rpadKy QYHKIMH B TouKe ¢ abcruccoit X: {x)=tga = R
3aoanue 6.Hatimu y2noeou kosgpuyuenm xacamenvHou K epapuxy @yHKyuu.

2
= + +
Y 2x 3x +1 6 mouxe* = ~1

O -1 01 2
3aoanue 7. Haiinure npoussoanyio pynkuun y = e — Sinx

2
0 e* —Cosx 0 e~ —Cosx 0 Cosx
3aoanue 8.  Haiioume npou3eoouyio pyukyuu y) = x*? + Sinx

0 12x"M +Cosx 0 12x+Cosx o 12x' — Cosx

3aoanue 9. I[lpouszsoonasn ¢hynkyuu In x pasna

o! of ox
X 2
3aoanue 10. IIpouzeoonasn ¢pynkyuu tg x pasna
1 1

Cos? X - Sin®x
3aoanue 11. I'eomempuueckuii cmvlci npou3soonol I-eo nopsoxa
UY=tga [0 Y'=Sina L Y'=Cos a
3aoanue 12. Ilpoussoonas ¢pynxkyuu e* pasna
L] e* O a2 L xe*
3aoanue 13. ITpomescymox eospacmanus gynxyuu y = x> —2x +5 pasen:

0 (=) o (@5 0) 0 (2;00)

3aoanue 14.
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2 -
Haiioume snavenue npouseoonoi pynkyuu ¥ = X+ Sinx 6 mouke Xo = 1

o227 -1 oz? -1 02z +1
3aoanuel 5.

Hatioume f'(1) echu f (x) = 5x + 4 &*

] 5+de O -5+d4e 15 [14e

3aoanue 16.

Hatioume t'(1), ecau fx= 2/x + 2x2

5 4 O -3

3aoanue 17.

Hartioume yenosoii ko3 puyuenm xacamenvuoii k epaguxy gpyukyuu f(x)=3x-4Inx ¢ mouxe Xo = 2
0 -1 1 15 -5

3aoanue 18.

Hatioume yenosoii koagpuyuenm xacamenvhoii k epaghuxy ¢yukyuu f(x)=7x-5lnx ¢ mouxe Xo = 1
02 014 07 012

3aoanue 19.

Hatioume yanoeoii kosppuyuenm xacamenvhoi k 2paguxy dynxyuu f(X) = 2xX+e* 6 mouke
X, =0

13 ]2 Llo 1
3aoanue 20.

3axon dsudicenus mouxu S = 2t> + 5t Haiimu ckopocmb 0eudicenus mouxu ecau t = 2
113 ] 10 (] 16
3aoanue 21. Touxa deusicemcs no 3axony V=52 + 4 t + 1. Haiimu ycxopenue mouxu, eciu t =5

0154 (1 60 0] 32

Yc/i0BUS BBINOJTHEHNUS 32/IaHUS

1. Mecto (BpeMs1) BHIOJTHEHUS 3aJaHNsA _3a/1aHUE BHITIOIHIETCS B ayIUTOPUU
2. MakcuMaabHOE BpeMsl BBIITOJIHEHUS 3aJaHUSs: 45 MHH

3. BbI MOXeTe BOCIIOJIB30BATHCS CIPABOYHBIM MaTEPHAIOM
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3AJIAHHUE NeS9

IIpakTyeckas padora
«Tadanunblie 3HaYeHus1 mepBoodpa3ubix. IlpaBuiia HaX0KIeHUS TEPBOOOPAZHBIX»

TekcT 3a1aHuA Bapuanrt 1
1. 3amummre TpH NMpaBuiia HAXOXKICHHS IEPBOOOPA3HBIX.
2. Jlokaxute, uto ¢pyHkuus F ects mepBooOpasnas st Gpyakiuu f Ha mpomexyTke (-00; +00):
a) F(X)=x3—-2x+1, f(x)=3x2- 2; 6)F(x)=2sin2x -2, f(x)=4cos2x

3. Haiiyme nepsoodpasnyo gyrkmum: a) f(x) =2x>—-3x* 6) f(x)=3x>+2x —1B)
f(x)=3cosx—4sinx r) f(x)=@x+1)* m) f(x)=sin(3x+2)

Bapuanr 2

1. 3amummre TpH NMpaBuiia HAXOXKICHHS IEPBOOOPA3HBIX.

2. Jokaxwure, uro GyHKims F ecth nepBooOpasHas s Gyukiuu f Ha mpomekyTke (-o0; +0): a) F
(X)=x*-3x2+7, f(x)=4x3- 6x; 6)F (x) =cos(2x —4)+1, f(x)=-2sin(2x -4)

3. Haiiymte nepsoo6pasuyto gyrkmum: a) f(X) =4x" —2x> 6) f(x)=2x*+4x +1 B)
f(x)=2sinx—3cosx r) f(x)=(4x-3)° nx) f(X)=cos(3x—-1)

YcaoBuS BbINOJIHEHUS 32/ 1aHUS

1. Mecto (BpeMsi) BBITIOJTHCHUS 33/IaHUs : 3aJIaHUC BBIMOJIHSICTCS B ayJMTOPUU BO BPeMsl 3aHSATHUS

2. MakcuManbHOE BpeMsl BBITIOJIHCHHUS 3aJaHUs: 15 MUH.
3. Bel HE MoskeTe BOCIIOIb30BaThLCS CIPABOYHBIM MAaTEPHATIOM

SAZTAHUE Ne60

Tect «IlepBooOpasHasn»
Tekcr 3a1aHuA

Bapuanr 1

3
1. Pemmute ypaBHenne f'(x)=0, ecom  f(X) = %—SXZ -14x+3 .

a)7;-4 &) 2;-14; 6) -7:4 2) -2; 14

2
2. HaiinuTe o6uuii Buz nepBooOpasHbix GyHkuuu f(x) = % —sin 2X.

C0S 2X
2

3 X3

a) F(x)=%+c052x+c 0) F(x):3+ +C

3
B) F(x) = x° 282X, ¢ r)F(x)z%—%COSXJrC
3. Ins pyakuuu f (X) = m HaiuTe ee nmepBoodpaszuyio, ecau F(1,5) = 1.
—-3x
2 C0S 2X X
a) F(X)=————-15 6) F(x) = +3 B) F(X)=x*- +C 1) f(x)=3x*-=-5
) F(x) (3x_2)° ) F(x) 3-05x ) F(x) ) £(X) >

4. Touka IBMXKETCS 10 KOOPAMHATHON MpsiMoii ¢ yckopenuem a(t) = 2t + 1. M3BecTHO, uTo V(2) =4 1 S(3)
= 2,5. Haitnure S(6).
a)29 0)60; 8) 73, o) 45.

Bapmuanr 2
3

1. Pemute ypasuenne f/(X)=0, ecrm  f(x) = X? —2x* -12x+5 .

a)-3;4  6) 3:-4; 6) -2;6 2) 2:-6
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3
2. Haiigute o6muit Bug nepoodpazubix ¢pynkuuu f(x) = X? —C0S3X.

4 x*  sin 3x

a) F(x)=%—33in3x+C 6) F) =5~ +C

4 4

X" sin3x X .
F(x)="—+ F(X) = — —3sin 3x
B F)=2+ 2 r) Feo=2
3. Ansa dyaxkuun f(X) = ﬁ HaliuTe ee nmepBoodpasHyio, eciu F(-2) = 5.
— , X
8 2 8 16
a) FX)=———+12 6) FX)=——-3 B) F(x) = -3 1) F(X)=———-6
) FO) (3-0,5%)° ) F() 3x—4 ) F() 0,5x -3 ) FO) 0,5x-3

4.Touka ABHIKETCS 110 KOOPAMHATHON MpsiMoii ¢ yckopenuem a(t) = 2t - 4. Mssectho, uro V(1) =3 u
S(3) = 15. Haiigure S(6).
a) 42 6) 54, 8) 48, 2) 60.
Yci10BHS BbINOJHEHNS 3a1aHUs
1. Mecto (BpeMs1) BBITIOTHEHHUSI 3a/1aHNU:_3a]]JaHIE BBIIOJIHSICTCS B ayJAUTOPHH BO BpeMsl 3aHATHUS
2. MakcuManbHOE BpeMsl BBIMIOTHCHHS 3aiaHus: 25 MUH.
3. Bbl MOXeTe BOCIOJIb30BAaThCS KOHCIIEKTOM JICKIIHHA, YYEOHUKOM

3AJAHME Ne6l
CamocrosiTesibHass padora
«IlepBooOpa3znas)
TekcT 3a1aHus
Bapuanr 1

1. Haiinure oouwmii Bux nepBoodpasubix F(X) dynkuuu y= f(X):
AY()=3x+8  6) f()=x"—17sinx B) f(X)=-= 1) f(x)=13 sin 2x
X

3
\8x+4

2. Haiture Ty nepoo6pasuyto pynkimu f(X)=2x?+5x-4, rpaduk KOTOpoii IPOXOIUT Yepe3 HAuao
KOOpJIMHAT.
3. nsa dynknuu f Haiinure nepBooOpa3Hyto, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKY M:

F(X)=3—— 2. M(”-?’”].

sin?2x’ (4" 4

1) f(X)=(6x-4)2° €) f(x)=cos (5x+2) ) f(x)=

Bapmuanr 2
1.Haiinure o6mwmii Bux nepBoodpasubix F(X) dyrkimn y=F(X):
A) f(x)=-5x+14  6) f(x)= 60x* + 2cos x B) f(X)= is r) f(x)=-10 sin 8x
X
2

VX +1

2. Haiinure Ty nepBoo6pasnyto dpynxmun f(X)=3x2-14x-1, rpaduk KOTOPOI MPOXOIUT Yepe3 HadyasIo
KOOpJMHAT.
3. s pynkuu f HaliquTe nepBooOpa3Hyo, rpaduK KOTOPOH MPOXOAUT Yepe3 TOUuKy M:

f(x):1+L-M[”-”].

1) F(X)=(25x+1)? €) f(x)=cos (7x-2) ) f(x)=

cos?3x’ \4' 4

YciaoBusi BbINOJIHECHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3a[aH1s:_33/1aHNe BBINOJIHIETCS B ayTUTOPUH BO BpEMsl 3aHITUS
2. MakcuManbHOE BpeMs BBIIOJHEHUS 3aiaHus: 45 MMUH.

3. Bbl MOXkeTe BOCIIOJIb30BaThCsI KOHCIEKTOM JIEKIIUH, YUeOHUKOM
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SAJTAHHUE Ne62

CamocrosiTesibHasi padora
«IliIomaab KpUBOJIMHEHHOMH TPpaneuumn»

TekcT 3a1aHuA

BapuanT 1
BrrumciuTe miomans GUryphl, OrpaHHdeHHON THHUAMI y=-X>+1, y=0.

Bapuawnr 2
BEIYHCINTE TUIONAAb (GUTYPHI, OTPAHNYCHHON JTMHUSAMH y=-X>+2, y=0.

Ycj10BUS BbINOJTHECHUS 32IaHUS
1. MecTo (BpeMsl) BBIIOJIHEHUS 3a1aHNS:_33/JaHUE BBIIOJIHAETCA B ayJAUTOPUU BO BPEMS 3aHATUS

2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3aJaHUs: 15 MUH.
3. Bel MOkeTe BOCIIOJIL30BATHCA KOHCIEKTOM JIEKIIMI, VICOHUKOM

3AJJTAHUE Ne63

IIpakTnueckas padora
«BbruncieHne HHTETPAJIOB

TekcT 3agaHus

Bapuant 1
Brruncnure:
2 0 i
a) jx“dx 0) I(5X3 —5x +1)1|x B) J'3cos xdx
1 -2 0
Bapuanr 2
Brruncnure:
2 0 i
a) jx7dx 0) I(7x3 +2X —15)jx B) j2cos xdx
1 -2 0

YciaoBYS BbINOJHEHUS] 321aHUS
1. Mecto (BpGMfI) BBITNIOJIHCHUSA 3aJaHUA . 3aJJAHNC BBINIOJIHACTCA B AYJAUTOPHUU BO BpeMs 3aHATUSL

2. MakcuManbHOE BpeMs BBITIOJIHEHUS 3aJaHUs: 15 MUH.
3. Bel MOeTe BOCIOIBL30BATHCA KOHCIEKTOM JIEKIIMI, VICOHUKOM
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SAJTAHUE Ne64

KonTpoabHnasi padora NelS
«IlepBooOpa3Hasi U HHTErpaI»

TekcT 3a1aHuA

Bapuanr 1
1. Jlokaxkute, uTo GyHKuusa F sBiusercs nepBoodpasHoit s pyukuuu f Ha MmHOKecTBE R:
22) F(x)=x*-3, f(x)=4x®; 6)F (x) =5x-cos x, f(x)=5+ sinx

. . 4
3.Haiinure o61uumii Bua nepsooOpasubix 1 GpyHkunn f(x) = — +3cosx.
X

4. Tns pynkuuu f HaliguTe nepBooOpa3Hyro, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKY M:
5. f(x)=306°-606+1; M(25).

/4

2

2 2
6. Beluucnure uHTErpa: a) J.Zxadx 0) ICOS Xdx  B) I(4X2 + X —3)1x
-1 4 0

6

7. BprYMCIUTH IO (PUTYPHI, OTPAHUYCHHON JIMHUSIMU: Y = —x%+4, y=0, x=-2, x=2.

8. HaiitTu 00beM Tena, Moy4eHHOT0 IPY BPALICHUH BOKPYT OCH a0CIMCC KPUBOJIMHEHHON Tpalenuy,

OTpaHUYCHHOU JIMHUAMH: Y = Jx , y=0, x=1 x=4.

Bapuanr 2

1. lokaxwure, uro ¢pyukims F siBusercss mepBooOpasHoit s ¢pyukiuu f Ha MHOXecTBe R:

a)F(x)=4x-x3, f(x)=4-3x? ; 6)F (x)=0,5-sinx, f(x)=-cos x
2. Haiigure obmmii Bu nepBooOpasHbix 11 Gyakunu f (X) = i4 —2COS X.
X

3. st dynkuuu f HaiiinTe nepBooOpa3Hyo, TrpapuK KOTOPOH MPOXOJHUT Yepe3 TOUKY
M: f(x) =3x> -2x-1; M (=15)

0.5 a 3

dx ¢

4. BeluncnuTe MHTErpa: a) I — 0) J. cos xdx B) I(ZXZ - X+ 4)jx
0.25 X 0 0

5. Bbruucnute, mpeaBapUTENBHO ClleNaB PUCYHOK, IUIOIAAb (UIYphl, OIPaHMYEHHON JIHMHUSAMMU:

y=-x*+1, y=0, x=-1 x=1.

6. Haiiti 00beM Tena, Moy4eHHOTO IPY BPALICHUH BOKPYT OCH a0CIMCC KPUBOJIMHEHHON Tpamlenuy,

OTpaHUYECHHOU JIMHUAMH: Y = \/; , y=0, x=0, x=1.

Yci10BHA BBINOJIHEHUS 3a1aHUsA

1. Mecto (BperI) BBIIIOJIHCHUS 3aJaHusl._3aJaHUC BBINOJHICTCA B ayAUTOPUH BO BpEMs

3aHATUS
2 . MakcuManbHO€ BpeMsl BBITIOJHEHHUS 3a/1aHUS: 90 MHH.

3. BBl MOeETe BOCIIOIB30BATHCSI CIPABOYHBIM MATEPHUAIOM
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SAJTAHUE Ne65

CamocrosiTesibHasi padora
«O0beM npu3mbl. O0beM MUPAMUIBI»
TekcT 3agaHus

Bapuanr 1

1. OcHoBanue nNpsAMOYroNLHOrO Mapajuleienunena — kpagpar. Haiimure 00bEM mapajuieNenuena,
€CJI ero BBICOTA paBHa 4 cM, a JUaroHallb Hapajuiesenurnena odpasyer C IJIOCKOCThIO OCHOBaHUS
yrom 45°

2. Haiinmure 06bEM IIPaBHIILHON IIUPAMUIbL, €CIIM OOKOBOE PEOPO PaBHO 3CM, a CTOPOHA OCHOBAHUS
—4cm.

Bapmuanr 2

1. Usmepenus npsmoyronsHoro mapamienenunena 15 m, 50 m, 36 m. Onpenenute pedpo Kyba,
PaBHOBEJIMKOTO MPSIMOYTOJIbHOMY TapalljieNienuneay.

2. Ocnopanue nupamuasl — kBagpar. Ctopona ocHoBanus pasHa 20 1M, a eé BeicoTa paBHa 21 oM.
Haiinure 00béM nmupaMubI.

YcjioBHS BLINOJHEHNUS 321aAHUSA
1. Mecto (Bpemsi) BBIIIOJTHEHUS 3a/IaHH: 3a]JaHUE BIMIOJHACTCS B ayJAUTOPUU BO BpEMsl 3aHATHUS
2. MakcuManbHOE BpeMs BBINONHEHU 3aganus: 20 MMH.
3. Bl MOKeTe BOCIIOJIb30BaTHCS KOHCIEKTOM JIEKIIHH, YUEOHHUKOM

3AZTAHUE Ne66

CamocrosiTesibHass padora
«O0beM nuanHApa. O0beM KOHYCA))

Tekcr 3a5anus

Bapmnanr 1

1. O6wvem nmnuHapa paBeH 60m cMm®, a miom@ab oceBoro cedeHus 24 cm®. Haiigure pamumyc
OCHOBAHUS HWIAHAPA.
a) 4\V2 cM 6) 6 cM® B) 5¢cMT) 8 eM

2. Haiinute 00BEM KOHyca, TOJYYEHHOTO BpalleHHEM paBHOOEAPEHHOTO MPSIMOYTOJIHHOTO

3 2

TPEYroJbHUKA C TUIIOTEHY30H 32 cm BOKPYT CBOETO KaTeTa.
Bapuanr 2
1. Otpe3zox CD, KOHIBI KOTOPOrO JI€KaT Ha pa3HbIX OKPYXXHOCTAX OCHOBaHUH IWINMHApA,
nepecekaeT och MuiuHApa moja yriom 60°. Haitnure oobem mununapa, eciiu CD=8 cm
2. O6bem koHyca paen 18w mm®. OceBoe cedeHHe KOHyca — HPAMOYTOJbHBIA TPEYTOJbHHUK.
Haitnure BbICOTY KOHYCA.
Yc/i0BUS BbINOJTHEHNUS 32IaHUS
1. Mecto (BpeMs1) BHIIOJTHEHUS 3a[aH1s :_3a/1aHUE BBINOIHIETCS B ayTUTOPUH BO BpEMsl 3aHITUS
2. MakcumanbHOE BpeMsl BBIIONHEHHS 3afanns: 20  MuH.

3. BbI MOKeTe BOCIIOJIb30BaThCSI KOHCIIEKTOM JICKITUN V‘-ICGHI/IKOM
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SAJTIAHUE Ne67:

KonTpoasHnas padora Nel6
«O0beMbl MHOTOTPAHHUKOB U KPYIJIbIX Te/D»
TekcT 3a1aHUA

Bapuanr 1
Yposenwv A
1. BokoBoe peOpo npaBUIBLHOI TPEYTroJbHON NMUpaMUAbI PaBHO 5 CM, @ CTOPOHA OCHOBaHUs paBHa 6
cM. HaiinuTe mnomaas O0KOBOM MOBEPXHOCTH MUPAMMU/IBI.
2. Haiinute 00beM NUIMHAPUIESCKOTO cocyaa, eciu ero auamerp 10 cMm, a BeicoTa 24 cM.
3. Haiinute o6beM crora ceHa, uMeroniero GopmMy KOHyca, €Clid €ro BbICOTa paBHA 3 M, a TUaMeTp
paBeH 6 M.
4, Haiiaute Maccy MEIHOTO IIapa, AMAMETp KOTOPOTo paBeH 13cM (IoTHOCTH Memu 8,94 r/cm’)
5. Ilnomans chepsl pasua 100w M2 . PaccTostHue OT 1eHTpa chepbl 0 CeKyleil MIOCKOCTH PaBHO 4
M. Haitngure paanyc ceueHus.
Yposenv b
1. O6beM IpAMOYroJIBHOTO Mapaiienenunena paseH 48 cm°. Beramciure 06beM IPSMOYTOIEHOTO
napajuieNienumneaa, y KOToporo CTOpoHbl OCHOBaHUA B 1,5 pa3a Oonbliie, a BbICOTa B 2 pa3a MEHBbIIIE.
2. lwmHap W KOHYC HMMEIOT paBHBIC IUIONIAJM OOKOBOW TOBEPXHOCTH. Haiinmurte, demy paBHa
oOpa3yrolas KoHyca, eCJIM BbICOTa IWIMHIpA 9 cM, a KOHyca 6 CM.
3. Bpruucnure 00beM U TUIOMIAL TOBEPXHOCTH IIApa, €CIIU IJIONIAh CEYCHUS, TPOXOAAIIETO Yepes3
LIEHTp Imapa, paBHa 647 cM2. OTBET YKAKUTE C TOYHOCTBIO 10 HEMbIX.

Bapuant 2
Yposenv A
1. CtopoHbI OCHOBaHUS MPSIMOYTOJIBHOTO MapaljiesienuIie;a paBHbl 2 ¢M U 3 ¢M, a [uaroHajib paBHa
7 cm. Haliure miomaap MojJHON MOBEPXHOCTH MPSAMOYTOJIBHOTO MapajIeIenuIIeia.
2. Haiigute 00beM HMIMHIPUYECKOTO COCY/Ia, €CIIU ero AuaMeTp 16 cM, a BeicoTa 35 cMm.
3. Haiigure o0beM crora ceHa, mMeromero (GopMy KOHyca, €ClIM €ro BhICOTa paBHA 2,5 M, a
JaMeTp paBeH 4 M.
4. HaitanuTe Maccy MEIHOTO IIapa, AMaMeTp KOTOPOTo paBeH 15cM (moTHOCTH Menu 8,94 r/cm?)
5. Ceky1as mI0CKOCTh MPOBEIEHA HA PACCTOSIHUU 6 CM OT 1IeHTpa mapa. Paanyc ceuenus pa

BeH § cMm. Haitaute o0nem mrapa.
Yposeno b
1. O6wem KxyOa paBeH 63 cm’. BerumcnnTe 00B5eM MPSAMOYTONBHOTO MapaiiesIenumnesa, y KOTOporo
CTOPOHBI OCHOBaHUs B 3 pa3a MeHbIIIE, a BbICOTa B 4 pa3a OoJblle pedpa Kyoa.
2. lwmiHap ¥ KOHYC HMEIOT PaBHBIC IUIOMAAH OOKOBOH MOBEpXHOCTH. HaliuTe paanyc oCHOBaHUS
LWINHApPA, €CJIX €ro BbicoTa 12 cMm, oOpa3zyromas KkoHyca 26 cM, a paanyc ocHoBaHHsI KoHyca 10 cm.
3. O6semM mapa paBeH 36m cM°. BblumciuTe MOBEPXHOCTH INApa M IUIOMAAh CEUECHHs IIapa
IJIOCKOCTBIO, IPOXOSIEN Yepe3 HEHTP.

Yci10BHS BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHHUS 3aIaHNs1:_3a/IaHUE BHIMIOIHIETCS B ayTUTOPUU BO BpEMsI 3aHATUS
2. MakcumarnbpHOe BpeMs BeIToHeHHs 3agaans: 90  wmwH.

3. Bl MOXeTe BOCIIOIb30BaThCS CIPABOYHBIM MaTEPUAIOM
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SAZTAHUE Ne68

IIpakTnyeckas padora
«Teopus BepossTHOCTEIH»
Texcr 3axanus.

3aganue 1.
Jliist 3a1aHHOTO 3aKOHa pacnpenenenus Haitu M(X), J1(X),

B(x).

) xlo |3 |5 |8

pi (0.3 /0.25 0.3 |0.15

Xi|-2|-1]1 2 |3

Pi|0.2 01|02 02|03

3aganme 2.

B aBTOCanoHe exeTHEBHO BBICTABIISAIOTCSA Ha MPOJaKy aBTOMOOMIM ABYX Mapok — A u B. B Teuenue
JHS TIpojiaeTcss X Mamun manku A w Y MalivH Mapkud B, mpudyeM HE3aBUCHMO OT TOTO, CKOJIBKO MX
ObUTO MPOJaHO B Np&ibray e pim. Wlammaa Mmapku A CcTOUT 5 ef., MamuHa Mapku B — 7 en.

3aKkoH pacrpeaeneHus BepOITHDCTeH cucteMbl (X; Y) 3a1aH Tabaumei 2.

Tabnuna 2 - Pacupepeigari@repeg1meteii cucremsr (X; Y)

Xi Pi
0 1 2
0 P11 =0,08 P12 =0,09 P13 =0,04
1 P21 =0,08 P22 =0,27 P23 =0,19
2 P31 =0,04 P3> =0,16 P33 =0,05
TpeOyercs:

1) ompenenuTh, Kakast Mapka MaIlIlH HOJIb3YETCsl B aBTOCAJIOHE HAUOOIBIIUM CITPOCOM;

2) BBISICHHTB, 3aBHCHUT JIM YUCIIO TIPOIaHHBIX aBTOMAIIMH MapKH A OT YHclia MPOJAaHHBIX aBTOMAIINH
Mapku B;

3) HallTH OXK1aeMyI0 (CPEIHION) THEBHYIO BBIPYUKY aBTOCAJIOHA;

4) oneHUTh (C MOMOILIBIO JUCIEPCHH) BO3MOXKHBIE OTKJIOHEHHS THEBHOM BBIPYYKH OTHOCHTEIHHO
CpEeIHEero 3HA4YCHUSI.

[Tosichenue: cuurtath, uto ecnu P(X>Y) > P(Y>X), To MalmHbI Mapku A TOJIB3YIOTCS OOJBIIMM
CIIPOCOM, Y€M MallluHbI MapKu B.

Yci10BHS BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJTHEHUS 3a[aH1s :_3a/1aHNE BBINOIHIETCS B ayTUTOPUH BO BpEMsl 3aHSITUS
2. MakcuManbHO€E BpeMS BBITIOJIHEHMS 3aJaHUs: 45 MMUH.

3. Bbl MOXeTe BOCIIOJIb30BaThCsI KOHCHEKTOM JIEKIIUH, YUeOHUKOM
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3AJTAHHUE Ne69

CamocrosiTesbHast padoTa
«J1IeMeHTbI TEOPHH BEPOSITHOCTEI»

TexcT 3a0aHUs

Bapuanr 1

1. W3 xop3uHbl, B KOTOPOW HAaxXoIsATca 4 OenbIX M 7 4YepHBIX IIapa, BBIHUMAIOT OJUH Inap. Haitu
BEPOATHOCTH TOTO, UTO LIAP OKAXKETCSA YEPHBIM.

2. B xopsune 20 mapoB: 5 cuHUX, 4 KpPaCHBIX, OCTAIbHBIC YepHbIE. BRIOMparOT Haymady OJUH miap.
Onpenenutp, ¢ KaKOH BEPOSTHOCTHIO OH OyZIeT IIBETHBIM.

3. W3 msatu OyKB pa3pe3Hoit a30yKH COCTABJICHO CIIOBO «Karepy». HerpaMOTHBIN ManbuuK MepeMerian
OykBBI, a MOTOM Hayrajg ux cobpan. KakoBa BepoOsSTHOCTH TOro, YTO OH OMNSTh COCTaBUJ CIIOBO
«karep»?

4. CoObiTHE A COCTOMT B TOM, YTO CTaHOK B TEUEHHE Yaca NOTpeOyeT BHUMAHHUA paboOuero.
BepositHocTh 3TOr0 cobbiTus coctaBiger 0,7. Onpenenutb, ¢ Kakoil BEpPOATHOCTbIO CTAHOK HE
norpeOyeT BHUMAaHUSI.

5. B oxnoii kop3uHe HaxoaaTcs 4 OenbiX U 8§ YepHBIX MIApOB, B Apyroi — 3 Oenbix u 9 uepHsix. U3
Ka)X/10i1 KOP3UHBI BBIHYJIH 110 mapy. HaiiTu BEposITHOCTH TOTO, 4TO 00a 1mapa OKaKyTcsi OSIbIMH.

6. B Tabmuie ykasaHbl 3HAYeHHs] IUCKPETHON CIy4ailHOW BEJMYMHBI X M COOTBETCTBYIOIIHE
BEPOATHOCTH P(X) 3TUX BEJIUYMH.

X 1 2 3 4 5 6 7 8 9 10

P(x) 0,02 0,20 0,19 0,18 0,06 0,06 0,16 0,03 0,08 *

a) C KaKoi BEpOSATHOCTBIO Cly4aiiHas BeJIMYMHA IPUHUMAET 3HaueHue x=10?
0) BerurcIuTe MaPa3aenTHuecKkoe 0KUIaHue CIIy4aiiHOH BETMYNHBI X.

7. CnyuvaiiHas BenrurHa X 3a/1aHa 3aKOHOM paclipe/leIeHusl:

1 4 6

0,1 0,6 0,3

Haiitu ee MaPa3nentuueckoe oxxugaHue.

Bapmuanr 2

1. U3 kop3uHbl, B KOTOpoH HaxonaaTcs 8 Oenblx M 12 4epHBIX 1Iapa, BBIHUMAIOT oAMH m1ap. Haiitu
BEPOATHOCTH TOT'O, UTO LIAP OKAXKETCS OCIIbIM..

2. B xop3une 20 mapos: 10 cunux, 7 KpacHbIX, OCTaJbHbIE YepHbIe. BbIOUparoT Hayjauy OAMH Liap.
Onpenenutp, ¢ KaKOH BEPOSTHOCTHIO OH OY/IET IIBETHBIM.

3. N3 matu OykB pa3zpe3HOH a30yKHM COCTaBI€HO CJOBO «KHHUra». HerpaMoTHBI Malb4yuK
nepeMenan OyKkBbl, a TOTOM Hayraja ux coOpai. KakoBa BepOATHOCTb TOTO, YTO OH OMSTh COCTaBHUJI
CIIOBO «KHHTa»?

4. CoObiTHE A COCTOUT B TOM, YTO peOEHOK B TEUEHHUE yaca MOTpedyeT BHUMAaHHUS CBOEH MaMbl.
BepositHocTh 3TOro coObiTust coctaBnsier 0,8. Ompenenuth, ¢ Kakoi BEpOSITHOCTbIO PeOCHOK He
noTpedyeT BHUMaHUS.

5. B onHoii xop3uHe HaxoaaTcs 4 OenbIX U § YepHBIX LIapoB, B Ipyroil — 5 Oenbix u 9 yepHbIX. U3
Ka)KJI0 KOP3UHBI BBIHYJIM 10 mapy. HaiiTu BeposiTHOCTB TOTr0, 4TO 00a 1mapa 0KaxyTcs OeTbIMHU.

6. B Tabmuue yka3zaHbl 3HAu€HHsI AMCKPETHOM CllydyailHOH BEIMYMHBI X U COOTBETCTBYIOILUE
BEPOATHOCTH P(X) 3TUX BEJIUYHH.

X 10 20 30 40 50 60 70 80 90 100

P(x) 0,05 0,10 0,10 0,20 0,15 0,15 0,10 0,05 0,05 *

a) ¢ Kakoi BEpPOATHOCTHIO ClTyuaifHasi BeTMUMHA IPpUHUMAaET 3HaueHue x=1007
0) BeruncuTe MaPa3enTudeckoe OKuJaHue CITy4ailHON BETMYUHBI X.
7. CnydJaiiHas BenmuunHa X 3a7aHa 3aKOHOM pacrpeaeNeHus:
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1 5 8
0,1 0,2 0,7
Haiinure ee maPa3aentuueckoe oxuIaHue.

JlonoHUTeIbLHBIE 32/1a4H:

1. Bpocatot nBe MOHETHI. ONpeaennTh, ¢ KAKOH BEpOATHOCTBIO MOSBUTCS «rep0» Ha 00eUX MOHETaX.
2. B norepee 100 6uneroB. PaswirpeiBactcst oquH BeMrpseii B 200 pyOsieii 1 1BaalaTh BHIMTPHIIICH
o 50 py6neii. [Tycts X — BenmnumHa BO3MOKHOTO BBIUTPHIIIA JTSI YEIIOBEKA, UMEIOIIETO OJWH OWIIET.
CocTaBUTh 3aKOH pacHpeICIICHUS TON CIIy4allHOW BETUYUHBI X.

3. CornacHo CTaTUCTHKE, BEPOSTHOCTH TOTO, YTO JBAIIATHIIATHICTHUH YEIIOBEK MPOKUBET €IIe IO/,
paBHo 0,992. Kommanusi npejjaraeT 3actpaxoBaTh *u3Hb Ha roa Ha 1000 y.e. ¢ ymmarou 10 y.e.
B3HOoca. Ompenenuts, Kakyl0 NpHOBUIL  OXUAAET KOMIAHMA OT  CTPAXxOBKH  OJHOTO
NBAALIATUNIATUIICTHETO YEJIOBEKA.

4. Ha mepBoM 3Taxke AEBATUITAKHOTO JoMa B JUQT 3amuio 4 yernoBeka. BeposTHOCTH BbIXona
Kakgoro w3 Judrta Ha JII000M  dTake oOJIMHAKoOBa. Haiiniute BEpOSATHOCTH  COOBITHMA:
1] Bcee BBILLLITN u3 madra Ha OJTHOM " TOM xKe ITaXE.
12| Bcee BBIILLIIN u3 mudTa Ha SATOM ITaXE.
|3| Bce BbImy u3 mudTa Ha pa3HBIX dTaxkax.

5. [nst kaxxaoro U3 CIeAyoLUX COOBITUI HAalWIUTE YUCIIO BCEX PAaBHOBO3MOXHBIX MCXOJ/0B, YHCIIO
OIaronpusITHBIX HCXOJIOB u BEPOSITHOCTD.
|1| B xynpke ¢ xonderamu 12 Oenbix u 18 opamkeBbIX apaxe. KakoBa BEpOSTHOCTh TOTO, YTO
BBITAlllEHHAS KoH(peTa Oyzner oemnou?
|2| 13 pycckoro andasura caydaifHbIM 00pa3oM Obuta BeiOpana OykBa. Kakas BepoATHOCTH TOTO, YTO
OHa riacHas?
|3] 13 cnoBocoueranuss JJAHHOE CJIOBO ciny4aiineiM oOpa3om Obiia B3sita OykBa. Kakoma
BEPOATHOCTHTOI'0,4YTOOYKBA!

a)rimacHas

0)coriacHas

B) B asipaBuTe pacnonaraercs nocie 6yksel O (310 MoxeT ObiTh 1 [1, u P, C...)

6. VYuuTenp MCTOPUM 3HAET, YTO 7 MajbuuMKoB U 10 neBoyek M3 Kiacca ObUIM HAaKaHyHE B KHHO,
MI03TOMY HE BBIYUMJIM JoMalnHee 3ajaHue. K coxxaneHuto, oH He 3HaeT ux (GaMuinii, HO O4eHb XOYEeT
MOCTaBUTh KOMY-HUOY/b ABOMKY. Koro emy nyuiie BbI3BaTh K JOCKE - MaJlbUMKa WIN JEBOYKY? (B
kyacce 20 ManpuuKoB U 13 neBouek)

Yc/i0BUSI BBINOJTHEHNUS 32IaHUS
1. Mecto (BpeMs1) BHIIIOJTHEHUS 3a[aHKs _3a/1aHUE BBINOJIHIETCS B ayTUTOPUH BO BpEMsl 3aHSTUS
2. MakcuManabHOE BpeMs BBIIIOJIHEHUS 3alaHusi: 45  MuH.
3. Bbl MOeTe BOCTIOJIb30BaThCsI KOHCIEKTOM JIEKIIUH, YUeOHUKOM
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3AJTAHHUE Ne70

IIpakTnyeckas padora
« PellleHne panuMoHAJIbHBIX YPaBHEHHID»

TexcT 3aganus

x-1
1) Pemuts ypaBHEeHUE: -1 - L
X2+ 6X+5
x+1

3 p .2x-3+5-x x+2_O
) Pemintes ypaBHeHue: x-3 Tx-3 x-3 -0

2) Pemuth ypaBHEHUE:

4) Pemure ypaBHEHHE METOIOM HOJACTaHOBKH. (x° —5x +7)% —2(x* —5x +6) =1.

Yci10BUA BBINOJIHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBITNIOJIHCHUA 3aJaHU . 3aJJaHNC BBINIOJHACTCS B AYJAUTOPHUU BO BpeMS 3aHATUS

2. MakcuManbHOE BpeMsi BBITIOJIHCHHS 3a]JaHuUs: 30 MHUH.
3. Bl MOKeTe BOCIIOIb30BaThHC KOHCIEKTOM JIEKIIMH, YYEOHUKOM

SAJJTAHUE Ne71

IIpakTHyeckas padora
« Penienne MppanMoHaJIbHBIX yPaBHEHHID)

TekcT 3a1aHud

Pemiure ypaBHeHust

Bapuanrt 1 Bapuant 2

Vx*-9=4 2X +3=5

VX+2=42x -3 VX+9=+43x -3
JX-1=x-3 v10-x =x-10

2/x? —2x-3=2 /ax? —36x +17 = -4
3/ox2 —12x +85 =9 J16x2 +16X+29 =5

Yci10BHSA BBINOJHEHUS 3a1aHUS

1. Mecto (Bpemsi) BBIMIOJTHEHUS 3a/IaHH : 3a]JaHUE BITIOJHACTCS B ayJAUTOPUU BO BpEMsl 3aHATHUS
2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 25 MUH.
3. Bel MOeTe BOCIIOIBL30BATHCA KOHCHEKTOM JIEKIIMI, VICOHUKOM

84



3AJIAHHUE Ne72

IIpakTnyeckas padora
« Pemienune JorapupMuyecKux ypaBHeHUn»
Tekcr 3ajaHus

Pemure ypaBHeHus:

_ * BapuanT 1 _ * BapuanT 2
log(( 12 —x) = log: 6 log-(13 —x) = log- 8
log;(x +5) = log;(4x — 10) logs(x +7) = logg (5% — 3)
logz(8—x) =4 log:(12 —x) = -3
4

1056’21';3 —3x) =\2 +loge 3 log-(x — 1) = log- 2 + log- 3
]l:ng_—l:x- B ?K_ 8) = L _ logs(x* —5x+6) = —1
log-{x—1) =log-2 +1log-3 2

logs(x — 2) = logy 14 —log; 2 logs(2x —4) = 3 +logs 4
loge{x —3) =logg 21 —log: 3

* BapuanT 3 * Bapuanr 4
loge(25 +x) = logg 9 1.log.(27 + x) = log. 12
log-(2x + 13) = log-(4x — 22) 2.log,(3x 4+ 5) = log,(4x— 20)
log,(9 —x) =4 3.logy(11—x) =2
logz(2x + 1) =logz 13 +1 4.2lg6—Ilgx=31g2
loge(2x +7) = log. 5 +log, 3 5. logs(x— 2) =logg 12+ log, 7
log:(x® +4x—5) = —4 6.log;(x*. 75 + 12 ) =log; 20

]Ug;:::x +5) =log- 81 —log- 9 7. log,(3x—4) =log,35 —log, 7

) * BapuaHr 5 _ * BapuaHT 6
log-(4 +x) = log- 13 log,(7 —x) =log, 8
log.(5x + 6) = log.{6x— 18) logs(6x — 3) =logz(x+13)
log:{12 —x) =2 log,(14 —x) =3
log,(7x —4) = 2 +log; 13 lg(x+3)=1+21Ig5
log:(7x —3) =log: 8 +log: 4 logy (4% +8) = logy, 7 + logy, 8
logga(x? +x 4 31) = logya(10x + 11) log,(x® —4x+4) =4
logyq(x +12) = logyy 135 —logy4 5 logg(3x —9) =logs 39 —logg 3

) *#* Bapuanr 7 *#* Bapuanr 8

log,.(36 —x) = logy. 25 logy-(12 + x) = logy- 19
logs(6x + 12) = logg(7x — 23) logys(11x + 25) = logys(12x — 17)
log:(31 —x) = -3 log:(29 —x) = —4
“logs(2x +1) =1 “logy(3x —1) =1
logg(x +2) + logzx=1 loga{x+ 1)+ log,x=1
log,(16 4+ 2%) =5 log,(37 +3) =3
log,_;(3x—11) =2 log,.4(5—x%) =2

Yci0BHA BLINOJIHEHUS 3aaHUA

1. MecTto (BpeMmsi) BBITIOJTHEHUS 3a/1aHUS:_33JJaHUE BBITIOJIHSACTCS B aYJANTOPHH BO BpeMsl 3aHATHUS
2. MakcuManbHO€E BpeMS BBIIIOJTHEHUS 3a1aHUS: 35 MHH.
3. BeI MokeTe BOCIIOIb30BaTHCS KOHCIIEKTOM JIEKIUN, YISOHNKOM




3AJTAHUE Ne73

IIpakTnueckas padora
«Pemenne TPUrOHOMETPUYECKHX YPaBHEHHUII»

TexcT 3aganus

Pemure ypaBHeHus.

Bapuanr 1.

3Sin?x+10Sinx+3=0;
6) Sin?x+2Sinx-Cosx-3C0s?x=0;
B) 5Sin?x-14Sinx-Cosx-3C0s?x=2.

BapuanT 2
a)4Sin?x+11Sinx-3=0;
6) Sin?x-4Sinx-Cosx+3Cos?x=0;
B) 5Sin?x-Sinx-Cosx+2C0s°x=3

Bapuant 3

2Sin?x-3Sinx+1=0;
6) 3Sin?x+Sinx-Cosx-2C0s?x=0;
B) 3Sin?x-Sinx-Cosx=2.

Bapuant 4

6Sin?x+Sinx-1=0;
6) Sin?x+Sinx-Cosx-2C0s?x=0;
B) 4Sinx-2Sinx-Cosx=3.

Bapwuant 5

a ) 4Sin?x+11Sinx-3=0;
6) Sin?x+Sinx-Cosx-2C0s?x=0;
B) 5Sin?x-14Sinx-Cosx-3Cos?x=2.

BapuanT 6

3Sin?x+10Sinx+3=0;
6) 3Sin?x+Sinx-Cosx-2C0s?x=0;
B) 4Sin’x-2Sinx-Cosx=3.

Bapuanr 7

a) 6Sin’x+Sinx-1=0;
6) Sin?x+2Sinx-Cosx-3Cos?x=0;
B) 5Sin?x-Sinx-Cosx+2Cos?=3.

BapuanTt 8

a) 2Sin?x-3Sinx+1=0;
6) Sin?x-4Sinx-Cosx+3Cos?x=0;
B) 3Sinx-Sinx-Cosx=2.

Bapuant 9

3Sin%x+10Sinx+3=0;
6) Sin®x+Sinx-Cosx-2Cosx=0;
B) 4Sin’x-2Sinx-Cosx=3.

Bapuanrt 10
4Sin®x+11Sinx-3=0;
6) Sin®x+Sinx-Cosx-2C0s?x=0;
B) 5Sin?x-14Sinx-Cosx-3Cos’x =2.

Yci10BHA BLINOJHEHUS 3a1aHUS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/JaHUs . 3aJaHNEC BBIIIOJHACTCA B ayAUTOPUHN BO BpEMs 3aHATHUSL

2. MakcuManbHOE BpeMsi BBITIOJIHEHHUS 3a]JaHUs: 30 MUH.
3. BeI MokeTe BOCITOIb30BaTHCSI KOHCIIEKTOM JIEKIUN, YYSOHHUKOM
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SAJTAHUE Ne74

CamocrosiTesbHast padora
«PewreHue cucTeM ypaBHeHHUI»

TekcT 3a1aHudA

Bapuanr 1

. y=x-1

Pemmte cucremy ypaBHeHui rpadudeckum crnocodom
5X+2y =-6
X+y X=-Yy

. X+y=38 ‘§*+ 3 =8

Pemnre cucreMbl ypaBHEHMI: a) 0)
Xy:12 X+y+X_y:ll
4
Pemmte cuctemy ypaBHEHUH:
. 3 1 .
sinx="+>-siny
4 2
cmx—lcmy
2
Bapuanr 2

. 8y—x=4

Pemmte cuctemy ypaBHeHul rpadudeckuM crnocodom
2X—21y =2
Xty _Xx=y_,
Pemnre cucteMbl ypaBHEHMI: a) y=x 0) 9 3
X—y=-6 2x—y_3x+2y:_20
6 3

Pemmre cucremy ypaBHeHUM:

sinx-cosy——l
2

cosx-siny—l
2

YciaoBYS BbINOJHEHUS] 32JaHUS
1. Mecto (BpeMSI) BBITNIOJIHCHUA 3aJaHUA . 3aJJaHNC BBINIOJHACTCSA B AYJAUTOPHUU BO BpeMS 3aHATUSL

2. MakcuManbHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 35 MHH.
3. BBl MOkeTe BOCITONIB30BATHLCS CIIPABOYHBLIM MATEPHUAIOM




SAJTAHUE Ne75

«PemeHue nmoka3aTebHbIX HEPaABCHCTB»

TekcT 3a1aHudA

Tect

Bapuanr 1
3aganue OTBeThI
A b C |
To 09| [ G|
1.Pemnute HEpaBEeHCTBO: (27) <3 '3 '3 3’ 3’
2.YKaXUTe MHOXXECTBO DPEIICHUN HEPaBEHCTBA (1;+00) [1;+00) (-o051) (-o0;-1]
4+ <0.25
3.VKaxKuTe MHOXKECTBO pelleHuid HepaBeHcTBa | (-1;+00) (-o05-1) (3;+00) (-0;3)
@5y > 4
9
4 Haiinure o6nacte ompenesneHuss (QyHKIUH (5 j [5;+0) ( 5} [5 J
x § ;oo — 0, g § ,Foo
1
— 4 22X75 =
a 2
5.Haiingute Haubonblee 1enoe X, Ipu KOTOPOM -1 -5 1 -4
BBIIIOJHACTCS HEPaBEHCTBO 3~ ¢ > 37
1) (-005-1) (-003-5] [55+00) ) (1;+0)
6.PernTe HEpaBEeHCTBO: (2) +8<5-2"
7.I0pu kakux x 3Hauenue pynkuuu f(x) =32 (-o0;1] (-00;-5] (1;+0) (-1;+00)
0oJb11e, yem 3HauYeHUe byHKIUN
a(x) =4-3""
8Ilpu kakux X TOUKM rpaduka (QyHKIUN 3 3 3 3
y= 8,67 JIeKaT BhIle IpsaMon y=1

Bapmuanr 2
3aganue OtBernl
A b C )|
Y 1 1 1 1
1. Pemnre HEpaBEeHCTBO: [64) <4 (— 0,~ 3) (— %0, ~ 3} (— 3,+°0J [— 3 nLOOj
2.YKa)xuTe MHOXeCTBO perreHuii HepaBenctBa | (0,5;+00) (-0,5;+0) (1;+0) (-o0;-1)
57 <0.2
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3.Ykaxure MHOXecTBO perieHuil HepaBeHctBa | (-0,5;+0) (-0;-0,5) (0,5;+00) (-1,5;-0)
4
2,5 2X+1 >
(25)"" >
4 Haiinure o00nacte ompeaesieHust  (PyHKIUH [-2;400) (-o05-2] [-6;+00) [-2;6]
1 X
— s 11X+6
y (121}
5.Haiigute Hambosnpiee 1enoe X, mpu KOTOPOM -5 -6 6 -7
(7
BBITTOJIHSIETCS. HEPABCHCTBO 7 <7
1\ (-00;2) (-005-2) (2;+00) [2;+00)
6.Pemire HEPaBEHCTBO: (3) —-4.3" <27
7.I1pu xakux x 3Hauenue Qpynkuuu f(x) =572 (-00;1,9) (-0;-1,5) (-1,5;1,5) (1,5;+00)

MCHBIIIC, 4CM (bYHKHHH

q(x) = 30 -5

3HAa4YCHUC

8Ilpu kakux X TOukM Trpaduka QyHKIUU

3x-2
y = 11;7 JeXxat BbllIe IpsMoi y=1

Yci10BHA BLINOJHEHUS 3a1aHUS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/JaHUs . 3aJaHNEC BBIIOJHACTCA B ayAUTOPUHN BO BpEMs 3aHATHUSL

2. MakcuManbHOE BpeMsi BBITIOJIHEHHS 3a]JaHUs: 45 MUH.

3. Bel MOKeTe BOCIIOJIb30BaThCs CIIPAaBOYHBEIM MaTEpHAIOM

3AZTAHHUE Ne76

Konrtposabnasi padora 17
«PelieHue ypaBHeHUIl U HEPABEHCTB»

TekcT 3a1aHusA

1. Pemmte ypaBHeHnus: a) X —2X° —3x+6=0

6) 472 +16-10.2"2* =0;8) 5+2cos2x =-8cosx; 1) (X2 +4x—5)(log  (5x—4)—2) =0

2. Pemute cucreMy ypaBHEHMMN: {

3. Pemute HepaBeHCTBA:

X+2xy+2=0
5x° —4x’y* —4=0

a) 1 <1-x; 6) log,(x+2)—log,(x+5) <1

1+ X
yCJIOBI/IH BbINNOJITHCHUSA 3A1aHUSA

1. Mecto (BpCMH) BBIIIOJIHCHUS 3a/JaHUs . 3aJaHNEC BBIIOJHACTCA B aYAUTOPUN BO BpEMs 3aHATUSL

2. MakcuManbHOE BpeMsl BBITIOJIHCHHS 3a]JaHUs: 90 MUH.

3. BeI MOKeTe BOCIIOIb30BaThCS CIIPABOYHEIM MaTEpHAIOM
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SATAHUE Ne/7

HNTorosasi KoHTpoJibHaAsi padoTa

TexcT 3a0aHUs

OBA3ATEJIBHASA YACTDB HA «3»

11 18
3aganue 1. Yopocrure — A) 44 .24 B) (164J

3ananue 2. Berunciaunre A) Ioggi + 100318 b) 10gs:36 — logs4.

3ananue 3. Haiiqure kopenn ypaBuennss A) log,(4+x)=5 B)log,(10-x)=1log,5
3ananue 4. Haiiinte 3HaueHue BbIPpaKeHUsI

A) sin? %—cos2 %+ctg% B) 0,5c0s60° —-/3sin 60°

3aganue 5. Jlano: sina = ig O<acx % Haiinnre cosa

3ananue 6. Haiiiure npoMesKyTKH BO3PACTAHMSA M YOBIBAHUSA (DYHKIIMM:
A) y=2x>-3x*-36x+40 B) y=3x*-6x

BTOPAS YACTD HA «4» U «5»
3ananue 7. Pemnre ypaBHeHus.

A) cost=—§ b) 2sin x+4/2 =0

3ananue 8. OcHoBaHUE MPSIMOYTOJILHOTO Napajienenuneaa — kBaapar. Haliaure o0bém
napajuieNienuIea, €Cliv ero BbicoTa paBHa 12 cM, a quaroHals napajienenumnena oopasyer ¢
IJIOCKOCTBIO OcHOBaHuUs yrom 45° .

3aganue 9. Pemure ypaBHeHue

A) 25" ~120-5" —625=0
B) 3 +18(./3) 243 =0

YciaoBus BbINOJHEHUS 32JaHUS

1. MecTo (BpeMsi) BBITIOJTHEHUS 33/1aHUS:_3aJJaHUE BBIMIOJIHACTCS B ayJAUTOPUHU BO BPEMS 3aHATHUS
2. MakcuManpHOE BpeMs BBITONTHCHHS 3ajanus: 90  wmwuH.

3. Bel MOeTe BOCIOIb30BaThCsl COPABOYHBIM MaTE€pPUAIOM

3. IHEPEYEHDb HUCITIOJIB3YEMBIX  MATEPHAJIOB, OBOPYJOBAHUA n
NHP®OPMALIMOHHBIX UCTOYHUKOB

OcHoBHas1 JiuTEepaTypa

1. bammmako M.M. MatemaTtuka: anreOpa U Hadajga MaTeMaTHYECKOTO aHaIW3a, TeOMETpus: yueo.
Ui CTyJ. YYpexIaeHui cpen. mnpod. obpaszoBanus / M.U.bammakos.- 3-e wu3n., crep.- M.:
N3narenbckuit neHTp «Akanemusi», 2017.

JonmosiHuTEILHAS JIUTEPATYPaA

1. AnreOpa n Havana maremMaTuyeckoro aHanuza. 10-11 kiaccel: yueOHUK 1 00111€00pa3oBaTeIbHbBIX
opranuzanuii: 6a3oBbiii U yrinyoneHusiii yposau / A.Il.Anumos, FO.M.Konsarun u ap. -3-e usn.,
nepepabd.- M.: IIpocsemenue, 2016.
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2. AnreOpa u Hauana MaTeMaTHuYecKoro aHamu3a. Meroauyeckune pexkomenpammu. 10-11 kmaccsr:
yuebHoe nocobue s obuieobpazoBarenbHbix opranuzanuii / H.E. ®enopoBa, M.B.TkaueBa .-3-¢
u3 ., nepepad. - M.: [Ipocsemenue, 2017.

HNuTepHET-pecypcnbl
Bcs anemenraphas matematuka: CpeHsis MaTeMaTuieckas nHTepHeT-mkoia http://school.msu.ru
I'azera «MaremMaTrKa» u3gareabckoro goma «Ilepsoe centssops» http://mat.1september/ru
Maremaruka B OTkpbiToM Kosutemke http://math.oumet.ru
Marepuansl 10 MaTeMaTtuke B EXUHOM KOJUIEKIMH HU(POBBIX 00pa3oBaTeNbHBIX PECYPCOB
http /Ischool_collection.edu.ru/collection/matematika/
5. O6mepoccuiickuii Maremarnueckuii mopraa Math Net.Ru http://www.mathnet.ru
6. Ilopran Allmath.ru — Bcs matematrka B oqHoM Mecte http://math.ournet.md
7. DnextponHas oubnmoreka http://www.znanium.ru

el NS =
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JIucr corsracoBanus

JonosHenns u u3MmeneHus Kk komiuiekty KOC Ha yueOHbIii rog
HononHenus u wu3MeHeHuss K komiuiekty KOC Ha y4eOHBIH ToJa 1O
npeamMeTy

B xommiexT KOC BHeCEHBI Clie1yIolne n3MEHEHUS:

Homonuennss u usmeHenuss B koMmmiekte  KOC — oOcyxaeHel  Ha  3acelaHuu
HMC

« » 20 r. (mpotokoi Ne ).

[Ipencenarens HMC /
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