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1. ITACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

®onx oreHouHBIX cpencTB (POC) npegHazHaueH 11l MPOBEPKH PE3YIbTATOB OCBOCHHS YIEOHOM
muctmuinael OYI1.03 MATEMATHKA ocHOBHO# nipodeccHoHanbHOM 00pa3oBaTebHOM
nporpammsl 1o cnennansHocT 09.02.03 «IIporpaMMmupoBaHyie B KOMIIBIOTEPHBIX CUCTEMAX».

B pesynbpTaTe ocBoenus yueoHou nucuurinabl OYI1.03 MATEMATUKA oOyvaronuiicst 1oKeH
MPOJEMOHCTPUPOBATH PE3YNbTATHI:

JIM4HOCTHBIE Pe3yNbTAThI:

- YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOU MBICIU B YCTHOM U MUCbMEHHOW peyuu, MTOHUMATh
CMBICJI IOCTaBJICHHOM 3aj]aui, BRICTpauBaTh ApryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEDBI;

- KpUTUYHOCTH MBIIUICHHS], YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUA,
OTJIMYATh TUMOTE3Y OT (aKTa;

- IPEJICTaBIICHHE O MATEMAaTHYECKOI HayKe Kak cepe YelToBeUeCKOM AesTeTbHOCTH, 00 ITamnax e
pa3BUTHS, O €€ 3HAUMMOCTH ISl Pa3BUTHSI IUBUIIA3ALINY;

- Kp€aTUBHOCTH MBIIIJICHUA, MHUIUATHBA, HAXOAYUBOCTh, AaKTHUBHOCTD ITPU PCIICHHUN
MaTeMaTHYCCKUX 3aJa4,

- YMEHHE KOHTPOJIUPOBAThH MIPOLECC U Pe3yJbTaT yueOHOI MaTeMaTH4ecKoi NesTeIbHOCTH;

- CIIOCOOHOCThH K AMOIMOHAIIBHOMY BOCHPUSATHIO MaTeMaTHYeCKUX 00BEKTOB, 3a/1a4, PELICHUH,
paccyxIeHui.

MeranpenmeTHble pe3yabTaThl:

- ICPBOHAYAJIBHBIC MPCACTABICHUA 00 nACAX U O METOJaX MaTCMaTHUKHU KaK 00 YHUBCPCAJIbBHOM
SA3BIKC HAYKH U TCXHUKHU, O CPCACTBC MOJACITIUPOBAHUA SIBIICHUN U IMponcCCoOB;

- YMEHHUE BUIETh MaTEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEeMHON CUTYyalluu B APYTUX
JTUCIUIINHAX, B OKPYXKAIOIIeH KU3HU;

- YMEHHE HaXOJUTh B PA3JINYHBIX UCTOYHUKAX HUH(POPMALINIO, HEOOXOIUMYIO JUIs PELICHHUS
MaTeMaTHUYeCKUX MpoOeM U MPEACTABIATh €€ B MOHATHOW (popMe; MPUHUMATH PElIeHHE B YCIOBUSIX
HEIOJTHOW 1 M30BITOYHOM, TOUHOM M BEPOSATHOCTHON MH(POPMAIIHH;

- YMEHHUE MOHUMATh U UCII0JIb30BaTh MaTeMaTHUECKHE CPEeICTBA HATSAHOCTH (Tpa@uKu, TaOIHIIbI,
CXEMBI U JIp.) AJIs WUTIOCTPALNK, HHTEPIIPETalluU, apTyMEHTalluH;

- YMEHHUE BBIJIBUTATh TUTIOTE3bI MIPH PEILICHUN Y4eOHBIX 33/1a4 ¥ IOHUMATh HEOOXO0AUMOCTh UX
IIPOBEPKU;

- YMEHHUE NPUMEHSATh UHAYKTUBHBIE U JI€TYKTUBHbIE CIIOCOOBI PACCYXACHUM, BUJETh Pa3IUUYHbIE
CTpaTeruu pelieHus 3aaay;

- IOHUMAaHHUEC CYIITHOCTHU aJITOPUTMUUYCCKHUX HpeI[l'II/IcaHI/Iﬁ U YMCHHUEC HeﬁCTBOBaTB B COOTBETCTBHH C
MMPEATOKECHHBIM aJITOPUTMOM;

- YMEHHE CAMOCTOSITENIbHO CTaBUTH 1I€JIH, BEIOUPATh U CO3/1aBaTh AJITOPUTMBI JJIsl PEIICHUs] YIeOHBIX
MaTeMaTHYeCKUX Mpoodiiem;



- YMCHHUC IJIAHUPOBATH U OCYHICCTBJIATH ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCUICHUC 3a1a4
HCCICAO0BATCIILCKOI'O XapaKTepa.

[IpenmMeTHBIE pe3yabTaTHI:

- OBJIaICHUC 63.30BI:IM MOHATHUMHBIM arnrapaToMm 1o OCHOBHBIM TEMaM COACPIKAHHUA, TPCACTABJICHUC
00 OCHOBHBIX M3y4aeMbIX MMOHATUSX (YHCIIO, TeOMETpUIecKas Gurypa, ypaBHeHue, QyHKIINS,
BepOHTHOCTB) KaK BaXXKHEUIIINX MaTeMaTHYECKUX MOZCIIIAX, MMO3BOJIAIOIIUX OMUCBIBATH U U3YUATh
PCATBHBIC ITPOLCCCHI U SABJICHUA,

- YMEHHE paboTaTh C MATEMATHUYECKUM TEKCTOM (aHAITM3UPOBATh, M3BJIEKaTh HH(POPMAIIHIO),
T'paMOTHO NPUMCHATH MAaTCMATUYCCKYO TCPMUHOJIOTUIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JIMYHBIC
MAaTEMATUYCCKUC A3bIKU,

- YMEHHE POBOJUTH KIaccu(UKALUH, JOTHUECKUEe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMaTHYECKIX
YTBEPKJICHU;

- YMEHHE PacIO3HaBaTh BUJIbI MATEMAaTHYCCKUX YTBEPKICHUH (AKCHOMBI, OIIPEICIICHUS, TEOPEMBI H
IIp.), IPSIMBbIE U OOPAaTHBIE TEOPEMBI;

- pPa3BHUTHC HpGI[CTaB.HeHI/II\/’I 0 YUCJIC U YHUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX N0 HGﬁCTBHTGHBHBIX
YUCCJII, OBJIAAICHUC HABbIKAMU YCTHBIX, IUCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBIqHCHeHHﬁ;

- OBJIaACHHUEC CUMBOJIBHBIM SI3bIKOM a.HI‘66pBI, IprueMaMH BBITIOJTHCHUS TOXICCTBCHHBIX
npeoOpa30BaHMK pallMOHATBHBIX BRIPAKCHHM, PEIICHUSI YPaBHEHHH, CHCTEM YpaBHCHHM, HEPABEHCTB
N CUCTEM HCPABCHCTB, YMCHHUC HUCIIOJIB30BATh UJICIO KOOPAWHAT HA IMJIIOCKOCTU AJId UHTCTPpAlluA
ypaBHEHUI, HEPABEHCTB, CUCTEM, YMEHHE MIPUMEHTH alre0panyeckrue mpeodpa3oBanus, anmnapar
YpaBHEHU U HEPABEHCTB I PELIeHUs 3a]a4 U3 Pa3INuHbIX TEM Kypca;

- OBJIaJICHHUE CHCTEMON (PYHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM M CUMBOJIUKOIA,
YMEHHUE Ha OCHOBE (DYHKIIMOHAJIbHO-IpaUUECKUX MPEICTABICHUN ONUCHIBATh U aHAIU3UPOBATh
peaJIbHBIE 3aBUCUMOCTH;

- OBJIQJICHHE OCHOBHBIMH CITIOCOOAMU MPEACTABICHUS U aHATTN3a CTATUCTUYCCKUX JAHHBIX; HATUYHE
MPEJICTABICHUIA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MUPE U O CIIOCO0aX UX MU3y4eHUs,
0 BEPOSITHOCTHBIX MOJIEISX;

- OBJIAJICHNE T€OMETPUYECKUM SI3bIKOM, YMEHUE HCIIOIb30BaTh €T0 JUIsl ONMCAaHUS IPEIMETOB
OKPY’KaIOIIEero MUPa, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTABICHUH U N300pa3UTEIbHBIX YMEHUH,
npruoOpeTeHre HaBBIKOB T€OMETPHUECKUX MOCTPOCHUIA;

- YCBOGHHE CUCTEMATHUYECKHUX 3HaHUH O IJIOCKUX (PUTYpax U UX CBOMCTBAX, a TAK)KE HAa HATJISTHOM
YPOBHE O IPOCTEUIINX MPOCTPAHCTBEHHBIX TENAX, YMEHUE IPUMEHATh CUCTEMATHUECKUE 3HAHUS O
HUX JIJI PEIICHUS] TEOMETPUUYECKUX U MPAKTUUECKUX 3a]1a4;

- YMEHHUE U3MEPSATH JTMHBI OTPE3KOB, BETMYMNHBI YTIIOB, HCIIOIB30BATh (YOPMYJIBI IJIsl HAXOXKICHUS
MepUMETPOB, IIONIAIeH U 00bEMOB T€OMETPUUECKUX (PUTYD;

- YMEHHE NMPUMEHSTh U3YUCHHbIC TOHATHUSA, PE3YJIbTAThI, METO/IbI PEIICHU 3a/1a4 TPAKTUYECKOTrO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JUCIHUIUIMH C UCIIOJIb30BAaHUEM, IPU HEOOXOJUMOCTH, CIIPAaBOYHBIX
MaTepuasoB, KAJIbKYISITOPa, KOMIIbIOTEpA.

2. ®OHJI OHEHOYHbIX CPEJICTB



2.1. Bonpochl i1 TeKyIero KOHTPOJIsl o y4eOHOHM AUCIUIUIMHE

Pa3nen 1. Anreopa

Pa3BuTHe noHsTHSA 0 YHCIE

Bonpocs! 111 AUCKYCCHiA:

[aiite onpeneneHuss HaTypaidbHbIX, PAllMOHAIBHBIX, HPPALMOHAIBHBIX U IEHCTBUTEIBHBIX YHCEIL.
[TpuBenute mpuMepsl 1 0003HAUEHUS COOTBETCTBYIOIIMX MHOKECTB.

JatiTe onpeneneHust abOCOMIOTHON U OTHOCUTEIBLHOM MOTPEITHOCTH TPUOJIMKEHHOTO YHCIIA.
UTo noHMMaeTCs MOJ] CTETIEHBIO C PallMOHAIbHBIM (JIEHCTBUTENIBHBIM) ITOKA3aTENEM?
Kopun, crenenn

Bonpocs! 111 AUCKYcCCHiA:

UYTo moHMMAETCS MO/ CTETICHBIO C PAIIMOHATILHBIM (JIEHCTBUTEIIBHBIM) TTOKa3aTesieM?
[lepeuncnuTe CBOMCTBA CTETICHH C PAIlMOHAIBHBIM (JCHCTBUTEIBLHBIM) MTOKA3aTEIEM.
[aiiTe onpeneneHne KOPHS M-0M CTEIECHHU.

[Iepeuncnure cBOWCTBA KOPHS II-OW CTEIICHH.

Pa3nes 2. OcHOBBI TPUTOHOMETPHH

Bonpocs! 111 AUCKYycCCHii:

JlatiTe onpeniesieHUE OCHOBHBIX TPUTOHOMETPUUYECKUX () YHKITHHA.

Kakue 13 OCHOBHBIX TPUTOHOMETPUUECKHUX (DYHKIUHN SBISIOTCS YETHBIMU (HEUETHBIMU)?
ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA.

DYHKIUH, UX CBOICTBA U IPAPUKH

Bonpocs! 111 AUCKYCCHIA:

Jatite onpenenenue GyHKIUHA, 00J1aCTH onpeieieHusT QYHKIIMH, MHOYKECTBO 3HaUCHUN (DYHKITHH,
rpaduka QyHKIUH.

[lepeuncaure cnocoOb! 3aaHNs QYHKIIHH.

Kakast pyHKIIMS Ha3bIBaeTCsl CTEIIEHHOM, IEPEYUCIUTE €€ CBOMCTBA.

Jaiite onpeneneHue U NepeunciIuTe CBOMCTBA MOKa3aTeaIbHON (GyHKINH.
JaiiTe onpeneneHre U MEPEUNCINTE CBOMCTBA TorapuMUIecKon (PyHKITHH.

[Toctpoiite rpaduk QyHKIUU Y = Sin X U TIEPEUUCIUTE OCHOBHBIE CBOMCTBA.

[Toctpoiite rpaduk PyHKINU y = cosx U TIEPEUUCIUTE OCHOBHBIE CBOMCTBA.



[Toctpoiite rpaduk QyHKIMH y = fgx U MIEPEUUCITUTE OCHOBHBIE CBOMCTRA.
[MoctpoiiTe rpaduk GyHKIMU y = ctgx U IEPEUUCITUTE OCHOBHBIE CBOMCTBA.

[epeuncaure npeoOpa3oBanus rpaukoB GyHKINU.
YpaBHeHUs1 1 HEPABEHCTBA

Bonpocek! 115 iucKyccuii:

Kakue ypaBHEeHUs HA3bIBAIOTCS PAaBHOCUIIBHBIMU ?
IIepeuncnure OCHOBHBIE IIPUEMBI PELLICHUS YPABHEHU.
Kaxue HepaBeHCTBa Ha3bIBalOTCSl PABHOCHIIBHBIMU?
[lepeuncnure OCHOBHBIE METO/BI PELIEHNSI HEPABEHCTB.
Cucrembl ypaBHEHUH U CIOCOOBI UX PELICHHUS.

KakoBa reomerprueckast ”HTEpIpeTalys peuieHui CUCTEMBI IBYX YPaBHEHHM C TBYMs
HEU3BECTHBIMU?

B uem cocTout anropuT™ pemeHus pauoHaJIbHOIO HEPAaBEHCTBA METOAOM UHTEPBAIOB?
WppanmonansHble ypaBHEHUS, CIIOCOOBI pEILICHUS.
[TokazarenbHbIE ypaBHEHUS, CIIOCOOBI PEIICHUS.

[ToxazarenbHbIE HEPABEHCTBA, CIIOCOOBI PEIICHHUS.
Jlorapudmudeckue ypaBHEHHS, CIIOCOOBI PEIICHUS.
Jlorapugmuueckue HepaBeHCTBA, CIOCOOBI PEIICHHS.
[Ipocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS.
Tpuronomerpudeckue ypaBHEHHUs, CIIOCOOBI PEIICHUS.
TpuronomeTrpuyeckue HepaBeHCTBA, CIIOCOOBI PEIICHHUS.

Pa3nen 4. Hayajga MmaTeMaTHYeCKOIr0 aHAJIHM3A

BblunciieHHe MPOM3BOHBIX U HHTEIPAJIOB

Bonpocs! 111 AUCKYCCHiA:

Jaiite onpeneneHue YuCI0BOM MOCIEA0BATEIBHOCTH.

UYro Takoe npeaesn nociue10BaTeIbHOCTH?

[lepeuncnure OCHOBHBIE CBOMCTBA MpeEaea.

Jaiite onpenenenre NpoU3BOIHON € MOMOIIBIO TOHSATHS MIPEea.
[Tepeuncnure ocCHOBHBIC MpaBwiia TudPepeHIMPOBAHNUS.

KaxoB reomerpuieckuii CMbICII IPOU3BOJHON?



KaxoB (hu3nvecknii CMBICI TPOU3BOTHOM?
Huddepennman pyHKIUM U €ro CBOMCTBA.
[IpuMeHeHne npou3BOIHON MPU PEUICHUU TPUKIAJAHBIX 3a/1a4.
UYro Takoe nepBooOpasHast JaHHOH QyHKIIUN?

Jaiite onpenenenue onpeneaéHHOro HHTerpania.
Chopmymnupyiite hopmyny Herorona-JIeiitOnuma.
KakoBbI OCHOBHBIE CBOICTBA HHTErpaia?

Uro Takoe KpUBOJIMHEWHAs Tparenus?

Kak M0OHO BBIYUCIUTH IUIONIAAb KPUBOJIMHEHHON Tpanenuu?
Pa3nen 6. 'eomerpus

MHOrorpaHHUKHU M KpyIJible TeJaa

Bonpoce! pJs 1ucKyccuii:

JlaiiTe onpeneneHre MHOTOTPAaHHKUKA U €T0 JIEMEHTOB.
Kaxoif MHOrorpaHHUK Ha3bIBa€TCSI IPU3MOI?
[lepeuncnure BUbI TPU3MBI.

[aiite onpenencHue NupamMuabl.

Kakwue Busibl mupaMuibl Bl 3HaeTe?

Kaxkoiit MHOTOrpaHHUK Ha3bIBAETCA MPABUIBLHBIM?

Uto Ha3bIBaeTCS NUJIMHAPOM?

Kakue Buabl HuInHApa CylIeCTBYIOT?

[aiite onpeneneHus KOHyca.

IIepeuncnure BUABI KOHYCA.

Yewm map otiugaetcs ot cepbr?

Koopannatsl 1 BeKTOPbI

Bonpocek! ps 1ucKyccuii:

[IpsimoyrosibHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Jalite onpeneneHue BEKTOpa.

[lepeuncnure BUIbI BEKTOPOB.

Kakwue neiicTBus HaJ BEKTOpaMU MOYKHO MTPOU3BOAUTH?



IIpsimMble M MJIOCKOCTH

Bonpocs! 111 AUCKYycCCHit:

Kak MoryT OBITh PacIiONIOKEHBI IBE MPSMBIC.

Kaxue npsiMble Ha3bIBalOTCS CKPELIUBAIOLIUMUCS ?

Jaiite onpenenenre napauieabHbIX MPSIMBbIX.

ChopmynupyiiTe TpU3HAKH TapATIICIBHBIX TPSIMBIX.

B kakoM ciyyau roBOpsT, 4TO IpsiMasi NapajljieiabHa IIOCKOCTH?
ChopmynupyiiTe NpU3HAKK MapAIICIEHOCTH MPSMON U TUIOCKOCTH.
Kaxkue nnockocTu Ha3bIBalOTCS MapauiebHbIMUA?

CdopmynupyiiTe Npu3HAKK MapaIIeIbHOCTH IJIOCKOCTEH.

Jaiite onpeneneHne NepneHIUKysApa U HAKJIOHHOM.

B kakoM ciyyau roBopsT, 4TO IpsiMasi IEPIEHIUKYIISIPHA INTIOCKOCTH?
ChopmynupyiiTe TprU3HAKH TEPICHAUKYIIPHOCTH MPSIMON U TIIIOCKOCTH.
Kaxkue ninockocTu Ha3bIBaIOTCS NEPIEHAUKYISIPHBIMU?
CdopmynupyiiTe Npu3HAKK MEPICHAUKYISIPHOCTH TIJIOCKOCTEH.

Kak onpenensiercs yroa Mexxay NpsiMOl U IJIOCKOCTbIO?

Kax Bbramcisercst yroji Mexay IByMs INTIOCKOCTSMHU?

Paznen 7. KomOuHaTOpUKA, CTATUCTUKA U TEOPUS BEPOSATHOCTEM
KomOuHaTopuka, CTAaTUCTHKA M TEOPUS BEPOSITHOCTE

Bonpocs! 111 AMCKYCCHiA:

DneMeHThl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHHS U COUYCTAHUSI.
Jaiite onpeneneHue CoObITHUSI.

[Tepeuncnure BUIBI COOBITHIA.

JlaliTe KiTaccu4ecKoe onpeeiIeHUE BEPOITHOCTA COOBITHS.

VYkakuTe rpaHuiibl IPUMEHEHUs KJIACCHUECKOH (OopMYIIbl BEPOSITHOCTH.

[lepeuncinte OCHOBHBIE 3a1a4l MATEMAaTUUYECKOM CTATUCTUKH.



2.2. IlpakTrueckue 3aAaHus A1 TEKYIIEro KOHTPOJIS 10 y4eOHOM TUCIIUIUINHE

Paznen 1. Anrebpa.

«BbIMoTHEHNE TOXKACCTBEHHBIX TPEOOPA30BAHUID.

BapuanTt 1

Brruncnuts:

\5/0 00032-5"
4/_ 3/__
19

63/0,125 +0,74/81 — 457 —
3. 32

4. (0,0016)" +(0,04) 2 —(0,216)

1 -0,5 1 -1
5. (— +167°7 —(0,5)" - (— :
16 5

Bapuant 2

Breruncauts:

1 4/0,0625-2"

\/T 27
4 — R —
> V81,V 125

53/0,64 +0,81/625 — 73 2%
3.

1 = 2
125 )3 (81) ( 27 j
4, | — | +|—
1000 100 1000
-0,5 -1
5. ij +167°7 —(0,5)” - lj :
16 5

«[IpeobpazoBaHue MOKA3aTENbHBIX U JJOTAPU(DMUIECKUX BHIPAKECHUN».

Bapmuanr 1

Brerunciuts:

52 1y
1.924+27° —| —
16

R
2. [275 223 -2}

3. log,; 7+log,s 5

4. log; 75 —1log, 3
1
5. Elog20 16 +log,, 5

6. log,, 56 —2log,, 2

Bapmuanr 2

Brerunciauts:
1
22 14
1. [723} 366 :23
12 2
2.123-6% -(0,5)
3. logs, 7 +1logs 8

4. log, 18—-log, 9

2 2

5. %log6 27 +log, 12

1
6. Elog14 16 +2log,, 7

10




«IIpeobpazoBaHre MPOCTEUIINX TPUTOHOMETPHUCCKUX BBIPAKCHUI .

Bapmuanr 1

Haiinure 3HaK BbIpasKeHHUS:

sin150° - tg*280°
ctg140° - cos160°

Braucnure:

V4 . 37 b2 .
a) ctg5+tg7z—sm7—cos 5 +sin 7

0) cos(—x)- sin(— %J . sin(— 37”)

3. Beruucnure: cosa,fgauctga , €Cu

) 3z
sina=—,—<a<n

5
4. JIoKaXuTe TOXKIECTBO

tg’a—sin*a=sin’a-tg’a

Bapuanr 2

Haiinure 3HaK BbIpasKeHHUS:

1g225° - ctg280°
sin160° - cos310°

Brmaucnure:

a) sinz—cos3—”+coszz—t 0+ct 3z
2 2 8T8

6) cos’ [— %J - ctg(— %) + tg(— %)

Boruucnure: sina,tga u, ecnu

12 3z
cosa=——,r<a<—
13 2

Jlokaxxute TOXKIECTBO

cosa(sina + cosa)(l—tga) = cos” a—sin’ a

«IToctpoenue rpadKoOB CTENEHHBIX (PYHKITUN».

Bapmuanr 1

[TocTpouTh rpaduk QyHKIUN (CXEeMATHIECKH ),
OTMCaTh CBOMCTBA ATUX (PYHKITHIA:

y=x,

1
y=x7;
y=x7;

L
y=x"T+4;
y=(x—4)?

Bapuanr 2

[TocTpouTh rpaduk GyHKIUN (CXEeMAaTHIECKH),
OTMCaTh CBOMCTBA ATUX (PYHKITHIA:

y=x'
y=x%;
y=x";
y=x5-3;
y=(x+3)s

11




«[Toctpoenue rpauKkoB MOKa3aTENbHBIX (HYHKIIUI.

BapuanTt 1

[MoctpouTts rpaduku GyHKIMN U ONHCATh
CBOWCTBA 3TUX (DYHKITHIA:

Bapuant 2

[MoctpouTts rpaduku GyHKIUN U ONHCATH
CBOWCTBA 3TUX (DYHKITHIA:

«[Toctpoenue rpapukoB orapuMUIecKux QyHKIUI».

Bapuant 1

[MoctpouTts rpaduku GyHKIMN U ONHCATH
CBOWCTBA 3TUX (DYHKITHIA:

y=log,;x
y=logs;x+3

y=logl(x—2)
6

y=log,(x—-1)+4

y=logl(x+2)—3

4

Bapuant 2

[ToctpouTts rpaduku GyHKIMN U ONHCATH
CBOMCTBA 3TUX ()YHKIIMHA:

y=logyex
yzlogg(X+3)

y=log, x—4
7

y=log,(x+2)-5

y=logl(x—3)+2
3

«[Toctpoenue rpaukoB TPUTOHOMETPUUECKUX (PYHKITHII».

Bapmuanr 1

[TocTpouTs rpaduku GyHKIHI:

Bapmuanr 2

[TocTpouts rpaduku GyHKITHIA:
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y=sin2x-3;

—cos(x+2—7zj'

y 3 )
=tg x—Z |+1;

y=18 4 )

y=ctg(x+5?ﬂj—2.

«[Toctpoenue rpaukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIUI».

BapuanTt 1

[TocTpouTs rpaduk GyHKIINN:

= arct x—z'
y 8 4’

2. y = arcctg(x - 4);
2r

3. y = 2arcsin(x -1) - 3 ’

T

4.y = arccos2x- 3

Bapuant 2

[TocTpouts rpaduk GyHKIUN:

y= arcsinx—ﬁ;
1. 3
5y =arccos(x—3).

y =2arcctg(x+1) - %;

V4
y =arcctg2x — 5

Paznen 2. YpaBHeHHS U HEPABEHCTBA.

«Pemenne uppanMoHaIbHbIX YPABHEHUI.

Bapmuanr 1

Pewmnre ypaBHeHue:
\/_=x—6
x+m=9
x=3=x-9
Vx—1+42x-1=5

V5x—4 ++2x—1=/3x+1

Bapmuanr 2

Pemnre ypaBHeHue:

6—x=x

Vxt—4=45
Vx+2=3x-4

2x+3—Jx+1=1

Jx+1+/x-1=+3x-1

13




«Pemienne noka3aTeabHbIX YPABHEHUN U HEPABEHCTBY.

Bapmuanr 1

Pemmute ypaBHeHUEe U HEpaBEHCTBA!

(L)x _ 1
64 8
3x+2 _3x — 72

47-9.2"+8=0

23x >l
8

2x +22x+2 _3.22x+l > _3

Bapmuanr 2

Pemmre ypaBHeHHEe U HEpaBEHCTBA!

1

32" 33

273 2% =112

5%+ 125 =30
5

374 5]

37127 > 25

«Pemenue norapuMrudeckix ypaBHEHUH 1 HEPABEHCTBY.

Bapmuanr 1

Pemnte ypaBHeHUEe U HEpaBEHCTBA!

log,(x-12)=2
lg(x+4)—1g(x-3) =1g8
log,” x—6log, x = -8
log,(x+2)<3

log,s(x=3)+log,;(x—-5) <1

Bapmuanr 2

Pemmte ypaBHeHUEe U HEpaBEHCTBA!
log(x+10)=2

log, (x +1)+1log, (x+3) =3

lg* x+1gx?* =1g*2-1
log,(4—2x)=2

log? x+log, x—2<0
2 2

«PelieHre TpUrOHOMETPUUECKUX YPABHEHHIN».

Bapuant 1

Pemnre ypaBHeHUs:

. 2
sinx = ——
2

Bapuant 2

Pemnre ypaBHeHUs:

3
COSX =——

14




cIgx = —\/g

X
cos| —+— |=-1
[+0)

2sin’ x+3cosx—3=0

sin? x —10sinx-cosx+2lcos’ x=0

cos’x—cosx—2=0

8sin? x+sinx-cosx+cos’x—4=0

«Penienne npocTeNnX TPUrOHOMETPUYECKUX HEPABEHCTB).

Bapmuanr 1

Pemnts HEpaBEHCTBO:

Bapuanr 2

Pemnts HEpaBEHCTBO:

. 1 1
sinx < — COS X< ——
2 2
3 ) 3
COS x> — Sin x> —
2 2
tgx > —1 ctgx > —1
ctgx < \/g 1gx < \/5
) 1
sin2x = —— c052x>—3
2 2
Paznen 3. Hauama MaTeMaTH4ueCcKOro aHaigusa.
«Bpruncnenue npou3BOIHBIX».
Bapuanum 1 Bapuanum 2

Haiinure mpou3BoaHy0 QyHKIIUN:

1. y=3x5+8x3+7x2—\/§
7

2. y=—+3\/;—tgx
X

3. y=(3x* —5x+4)-(2x° +3)

Haiinure mpou3BoaHy0 QyHKIIAN:

1. y:4x6—7x2+9x+%

2. y:§—2\/;+cosx
X

3. y=(9x* +4x—1)-(3x* - 2)

15




4 o 3x-5 _5-2x
AT YT

5 - (8x2 —5x3) 5 - (3x4 +4x3)
Y i2x5+4xi i i4x5—2xi

«Haxoxnenue nuddepennmana GyHKIAN.

Bapuanm 1 Bapuaum 2

Haiinure nuddepennuan GpyHKINN:

1. y:7x5—2x3+8x—%

2. y:—§—7\/;+sinx
X
1
3. y=tgx——+6x
X
4. y=(3x"-8x")- (2x6 + 5x)
4-5x
5.y=
T

Haiinure nuddepennnan hpyHkumnm:

1. y=-2x’ +4x° —3x

1
. y:——5+2\/;—ctgx

2
X
4
3. y:—+5\/;+cosx
X
4. y=(8x" +7x")- (3)63 —4x)
4x-9
5. =
I

«IIpumeHeHne TPOU3BOIHON K UCCIIECOBAHUIO (PYHKITUN U TTOCTPOSHUIO TPAPUKOBY.

Bapuanum 1

HccnenoBaTh PyHKIUIO M TOCTPOUTH IPpadUK:
a) y:2x2 +5x+3;

0) y=2x>+6x?-9;

B) y=x"—12x> +1.

Bapuanum 2

HccnenoBaTh PyHKIUIO U TOCTPOUTH IPaUK:
a) y =3x2+6x+2;

0) y =x3 -27x+3;

B) y=x"-3x’+5.

«BpraucieHue onpeneaéHHOro HHTErpaay.

Bapmuanr 1

Bapuanr 2
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Bprunciute onpeaenéHHble HHTETPaIbl:

3

1. J'(2x3 + x> =5)dx
-2
0

2. I(3x3 —2x% +6)dx
-3

3. T(Sx3 —3x* +4)dx
3

4. I(S —2x)*dx
-1

5. J%(7x —2)’dx

BprunciuTe onpeaenéHHble HHTErPalbl:

1

1. J.(3x4 —x* +2)dx
-3

2. _[(4x4 +2x° —1)dx
-2

3. j[(Sx“ +4x° = 3)dx
1

4. [(2+3x) dx
|

2
5. I(3x +2)°dx
-1
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«[Ipumenenmne uuterpanga B QU3MKe U TEOMETPUN.

Bapmuanr 1

1. Beruucnure miomaau Guryp, orpaHuuIeHHBIX
JUHUSIMHU:

a) y=2x—x", y=0
0) y=x*, y=-2x+18

2. Haiinmute 00BEM Tena, MOITy4eHHOro U
BpAaIllCHUU BOKPYT OCH aOCIIMCC KPUBOJTMHEHHOM
Tparelnny, OrPaHMYEHHON JIMHUAMK: Y = X~ + 1,

x=-2,x=1

3. Kakyto paboTy Hai0 3aTpaTUTh HA CKATHE
MPY>XKUHBI HA 4CM, €CJIM U3BECTHO, YTO criia B 2H
CKUMAET 3Ty NPYXKUHY Ha 1cMm.?

4. CKOpOCTb JBHMKEHHS TOUKU U = (9t2 - 8t)M/c.
Haiitu nyTh, IpoiiICHHBIN TOUYKOH 3a 4-10
CEKyHJY.

Bapmuanr 2

1. Beraucnure miomaau Guryp, orpaHuuIeHHBIX
JUHUSIMHU:

a) y=1-x>, y=0
0) y=x, y=-3x

2. Haitnure 00bEM Tema, OJTYISHHOTO MPH
BPALIEHUH BOKPYT OCH a0CIICC KPUBOJIMHEHHON
Tpaneuuy, OorpaHUuYEHHON JTUHUSAMMU:

y:x3+1, x=0,x=2

3. Cuna B SH pacraruBaet npyxuny Ha 10cwm.
Kakyto paboTy Ha/10 mpou3BeCTH, YTOOBI
pacTsHyTh NpyXHuHY Ha 10cm?

4. CKOpOCTh ABMKEHHS TOUKU U3MEHSIETCS 10
3aKOHY U = (312 +2t + I)M/c. Haiitu myTs,

MporaeHHbINA TouKoM 3a 10c oT Havana
JBUKEHUS.

KombOunaTopuka, CTaTUCTHKA U TEOPHST BEPOSTHOCTEM.

«3agauu Ha MOACYET YMCIa KOMOUHALIUIAY.

Bapuant 1

1. CkonbKHMHU CIOCOOAMH MOKHO COCTAaBUTh
pacnucaHue Ha y4eOHbIH 1€Hb, €CIIH JTO0JIKHO
OBITH 6 IPEIMETOB: PYCCKUH SI3BIK, JIUTEPATYpA,
MaTeMaTHKa, UCTOPHsL, (U3HKa, GU3KYIBTYpa.

2. 'pynna cTyZA€HTOB COCTOUT U3 25 YEJIOBEK.
Hano BeIOpaTh cTapocTy, 3aM.CTapOCTBl U
¢duzopra. CKOIBKUMH CIIOCOOAMH MOXKET OBITh
C/IeJaH 3TOT BHIOOP, €CIIM KAXKAbIH CTYJICHT
MOXET 3aHUMATH JIMIIb OAUH moct?

3. TpeOyercs MoACYUTATH, CKOTBKUMHU
croco0aMu MOXKHO COCTaBHTh OpUTaIy U3 TPEX
YeJIoBeK Ul AeXKypcTBa B rpynne us 30
YeJIOBEK.

3.CKOJIBKO pa3iiuyHbIX «CIIOB» MOXKHO
coctaBuTh u3 OykB cmoBa MATEMATHKA.

CKOJIBKMMH CITOCOOaMH MOKHO PAacCaguTh 7

Bapuant 2

1. CKOIBKO pa3IMYHbIX MIECTU3HAYHBIX YUCEI
MO>HO cocTaBuTh U3 udp 0, 1, 2, 3, 4,5, ecin
1 (phI B 4KCIIe HE TTOBTOPSFOTCS?

2. CKONbKUMHU crioco0amu 4 IOHOIIN MOTYT
IPUTJIACUTD YETBIPEX U3 IIECTH JEBYLIEK HA
Tagel?

3. CKOJIBKO TPEXKHOIIOYHBIX KOMOWHAITUH
CYILIECTBYET Ha KOJJOBOM 3aMKe (BCE€ TPpU KHOMKHU
HaXUMAIOTCSI OTHOBPEMEHHO), €CJTH Ha HEM
Bcero 10 mudp.

4. Boonb noporu crost 6 cBetohopoB. CKOIBKO
MOKET OBITh PA3TMYHBIX KOMOMHAITMI MX
CUTHAJIOB, €CJIH KK/l CBeTOOp UMeeT 3
cocTosiHUS: "KpacHbIA", "xenTsiid", "3enenbrit"?

5. TpebyeTcst KynmuTh 7 MTUPOKHBIX. B Marasune
HMCIOTCA NUPOKHBIC CICAYIOINIUX BUIOB!:
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yeJioBek no 9 saronam?

9KJIEPBI, TIECOYHBIC, CIIOCHBIC U HATIOJICOHBI.
CKoJIbKO BapraHTOB BbIOOpaA?

['eomeTpus.

«Pemenue 3ala4 Ha HAXOXKXJACHUC yTJIa MCKAY HpHMOﬁ U IOCKOCTBIO, MCKY IINIOCKOCTAMMN).

BapuanTt 1

N3 Toukn A K TIIOCKOCTU ¢ TPOBEICHBI
MEPHEHINKYIIAP U HAKJIOHHAS, YTOJI MEXKIY
koTopeiMu 60°. HaiiTi 1iHy HaKJIOHHOM 1 ee
MIPOEKIUH IJIOCKOCTh ¢ , €CIIU JJIMHA
nepreHanKyspa pasaa 50 cm.

W3 Bepuunbl C, paBHOOEIPEHHOTO
IPSIMOYTOJIBHOTO TPEYTOJIBHUKA C IIPSIMBIM
yraoMm C, IpoBeJIEH K IIOCKOCTH 3TOT0
Tpeyroiapauka nepneHaukyssip KC, AC = 8cm.
Haiitu 1nuny nepneHauKymispa U yroia Mexay
npsimoid KA 1 mII0CKOCTBIO TPEYroJIbHUKA, €CIIU
paccrosinue ot Touku K 10 cepennnbl
TUIIOTEHY3BI 6CM.

JIByrpanHbiii yron pasen 45 . Ha oxmoit u3
rpaHel JeXKUT TOUYKA, YAaJleHHas OT Ipyrou
rpaHu Ha pacctosgHuu 18cMm. Haiitu paccrosiHue
110 pebpa ABYTPaHHOTO yTIJa.

Bapuant 2

N3 Touku C K MIIOCKOCTH @ TPOBEICHBI
MEPIEHIUKYIAP U HAKJIOHHAS, YTOI MEXKIY
xoTopeiMu 45 °. HaiiTu 1nuHy HaKJIOHHOM 1 ee
MIPOEKINH IIIIOCKOCTh & , €CIIN JUIMHA
neprneHanKyispa pasaa 40cum.

N3 Touku O K MJIOCKOCTH ¢ MPOBEACHBI IBE
HakjoHHble OA u OB, paBHOM IJIMHBI, YTOJI
MeXTy KOTOphIMU 60° | a paccTOsSHUE MEKITY MX
ocHoBaHusAMU 12cMm. Haiitu paccrosiHue Mexay
OCHOBAHHUEM INEPIEHIUKYIISAPA U CEPETUHON
otpe3ka AB, eciiu yron mexnay npsmoi OA u

JI0CKOCThIO ¢ paseH 30°.

JIByrpanHbIiii yroa pasex 30 % Ha oxHoii 13
rpaHel JeXKUT TOYKA, yAaJIeHHas OT APyrou
rpanu Ha pacctosHuu 40cMm. Haiitu paccrosinue
70 pebpa IBYTpaHHOTO yTJa.

«[Tpuzmay.

Bapmuanr 1

1. B mpaBrIbHOM TPEYroabHOM MPU3ME CTOPOHA
OCHOBaHHUA paBHa 12cM, a G0KOBOE pedpo paBHO

10\5 cM. Beruucnute miomanab CeUeHus,
MPOXOJIAIIETo Yyepe3 00KoBoe pedpo
NEepPHEHAUKYISIPHO TPOTUBOIIOJIOKHON TPaHHU.

2. B ocHOBaHMU NIPAMON MPU3MBI JIEKHUT
IPSIMOYTOJIBHBIN TPEYroJIbHUK C KaTeTaMu 3¢M U
4cwm. Haittu nuaronans 60bIieit 00KOBOW IpaHu
MIPU3MBI, €CJIH €€ BBICOTa 6CM.

Bapmuanr 2

1. B ipsiMOii TpeyroJibHOM MPU3ME CTOPOHBI
ocHoBaHu# paBHbl 13, 20 u 21 cMm, a BbicoTa
MPU3MBbI paBHbI 25¢M. Berauciaure miomanb
CEUEeHHMsI, IPOBEIEHHOTO Yepe3 00KoBOe pedpo u
MEHBIIIYIO BHICOTY OCHOBAHHUS.

2. CTOpoHa OCHOBaHUS IPaBUIbLHOU
TpeyroJibHOM mpu3Mbl 20cM, a JuaroHaidb €ro
OOKOBOI TpaHM HAKJIIOHEHA K TUIOCKOCTH
OoCHOBaHMs 1o yriiom 60°. Haiitu BeicOTy
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3. B ocHOBaHMM NIPSIMOM MPU3MBI JIEKHUT
paBHOOOKas Tpamerus co CTOPOHAMH 5¢M , 5S¢,
5cMm, 13cM. BerauenmuTs miomans
JTMaroHAJIbHOTO CEUEHUsl, €CIIU €€ BHICOTa 6CM.

IIPU3MBL.

3. B ocHOBaHMM MPSAMOY TTPU3MBI JISKHUT POMO
co ctopoHoi 16¢cm u yrinom 45°. Beicota
npu3Mbl Scm. Haiitu ee OompIryro 1uaroHans.

«ITupamunay.

BapuanTt 1

OcHOBaHUEM MUPAMUJIBI CITYKUT
napajuiesorpamm, y KOTOporo CTOpOHbI PaBHBbI 3
U 7cM, a oiHa U3 JUaroHaseil paBHbl 6CM.
BricoTa nupamusl paBHa 4CM 1 IPOXOUT Yepe3
TOYKY MEepeceUeHusl JuaroHaneil OCHOBaHUsI.
Haiinure GokxoBbie peOpa mupaMubl.

B nupamuze miomaas OCHOBaHUS paBHA 15CM2,
MJI0IaAb NMApPAUICIIbHOTO CEYEHUS 54cm?,
paccTosiHUE MEXy HUMH paBHO 14cM.
Brruucnure BICOTY MUPAMUIBIL.

B npaBuibHOI 4E€THIPEXYTOJIBHON YCEUEHHOU
NUPaMHJIE CTOPOHBI OCHOBAHMSI paBHBI 24 1 8cM,
a BbICOTa paBHa 15cM. Beraucnure miomanb
JUarOHaJILHOTO CEUYEHUS.

Bapuant 2

B nupamune ceuenue, napajsienbHOE OCHOBAHUIO,
JICTTUT BBICOTY B OTHOIIEHUH 2:5 (CUUTAs OT
BEpILMHBI TUpamuabl). [Inomans cedeHnst MeHblIe
MJIOIIAAN OCHOBAHMS TUPaMUJIbI Ha 189cm>.
Brruncnute miomaas ceuyeHusl.

CTOpOHBI OCHOBAHUWI MTPaBUIIBHOM
YETBIPEXYTOJIbHOW YCEUEHHOU MUPAMHU/IbI PABHBI
10 u 2¢cM, a BeIcOoTa ee 2¢cM. Brruncianute 60KkoBoe
pebpo mupaMuIbL.

B ocHOBaHMM UpaMUAbI ISKUT pOMO.
OcHOBaHMEM BBICOTBI TUPAMMU/IBI SBIISIETCS TOUKA
nepeceueHus TuaroHaieit pomoa, Koropas
yAajeHa OT €ro BEPIIMH Ha PACCTOSHUS 8 U 6 CM.
Boruncnute 60K0BBIE pebpa MUpaMuIbl, €CIH €€
BbIcOTa paBHa 10cM.

«dumuuap».

Bapuant 1

Panuyc ocHoBaHus nuiMHapa 3¢M, BBICOTA 8CM.
Beruncnute quaroHanb 0CEBOrO CEYEHUS U
OCTpBIH yroJl HaKJIOHA JUaroHajlu K IMJI0CKOCTH
OCHOBaHUSI.

Jnaronanp 0CE€BOro CEYEHHUSI LIUIUHAPA PABHO
26¢cM, BBICOTA UJIMH]IpA paBHA 24CM.
Breraucnure mioniaab OCHOBAHUS IUJIWHIPA.

Panuyc ocHoBanus nunusapa 13cm, ero Beicota
20cm. Beraucnure miomans ceueHus,
IIPOBEJEHHOTO MapajlIeIbHO OCH LIWJIMHAPA Ha
paccTosiHUU 5CM OT Hee.

Bapuanr 2

B nnnunape nposeneHa napauieabHO €0 OCH
IJIOCKOCTh, OTCEKAOILAsi OT OKPYKHOCTH
ocHoBaHus Ayry B 120°. Beicota munHapa
12cMm, paccTosiHUE TIOCKOCTH OT OCH 4CM.
Beruucnure nuomaae ceueHus..

Pannyc ocHOBaHMS M OCh IMJIMHJIpA PaBHBI 11O
10cMm. Haiitu 1otomaas 0CEBOTO CEUEHUS
HUATTUHIPA.

JnameTp OCHOBaHUA MWIMHApPA paBeH 26¢cM, a
ero och 10cMm. Halitu aguaronanbs oceBoro
CEUCHHSI.

«Konycy.

Bapuant 1

Bapuant 2
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O6pa3yromiast KOHyca paBHa 25¢M, a paguyc
ocHoBanus 10cm. Halitu miomaab oceBoro
CEUCHMUS.

OceBpIM ceYeHHEM KOHYCa SABIIACTCS
IIPSIMOYTOJIBHBIN TPEYTOJIbHUK, IIJIOLIAb

KOTOoporo paBHa 96¢cm?. Haiinure BbICOTY KOHYycA.

VYron Mexay o0pa3yroliei KoHyca U €ro 0ChIo

pasen 30°. Haiitu paauyc ocHOBaHHS KOHYCA,
€CJI €ro BbICOTA paBHA 8CM.

Pannyc ocHOBaHus KOHYyca paBeH 12¢M, a ero
BbIcoTa 6¢cM. HaliTh 1iomaas 0CeBOro CEUEHUS.

OceBbIM ceYeHHEM KOHYCa SBIISETCS
IPSAMOYTOJIHBIM TPEyroJIbHUK, THIIOTEHY3a
KoToporo pasHa 12cm. Haiitu panuyc u BbicOTy
KOHYyca.

VYron Mexay OChl0 KOHYCa U €ro 00pa3yromen
pasen 30°. HaiiTu paanyc oCHOBaHUS KOHYCA,
€CJIA €ro BbICOTA paBHA 27CM.
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«BpITIOTHEHNE IEUCTBUM HAZ BEKTOPAMM.

Bapmuanr 1
ITpy Kakux 3HAYEHHUSX M U N BEKTOPbI

a(2n+1;-2;m—8) u b (7;3;-3) konmneapHbie?

HaiiTu 3HaueHue n, eciiv BEKTOp
a(—1,9;-8) nepneHauKysIpeH BEKTOPY
5(2;7n +1;5n+3) ?

Jansl Touku TpeyroinbHuka ABC:
A(1;-4;1), B(4;-1;3), C(0;2;-5). Haiitu:
a) nmepumetp Tpeyroabanka ABC;

0) KocuHyC yria A;

B) Tuiowmaas Tpeyroibauka ABC;

r) meauany CK

Bapmuanr 2

HaiiTu 3HaueHus m U n, €CiM BEKTOP
a(4n —1;2;—12) xomnuHeapHBINA BEKTOPY

b(-2;2m+1;6)?

IIpy Kakux 3HAYEHUSAX M BEKTOP
a(5m;=2;3m+9) nepneHauKyIsIpeH BEKTOPY

b (1;-5:—4)?

Hanbl Touku TpeyronbHuka ABC:
A(3;-1;2), B(-3;1;1), C(3;2;-2). HaiiTu:
a) mepumeTp Tpeyroabauka ABC;

0) kocunyc yria B;

B) Tiomaas Tpeyrojibanka ABC;

r) menuany AK.

Kpurepum ouenku:

OHGHKa «OTJIHNYHO» CTaBHUTCA, €CJIN:

pa60Ta BBITTIOJIHCHA IMOJTHOCTBIO; B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHUH peUICHUs HCT Hp06e

JOB U OI_HI/I6OK; B pCIICHUU HET MAaTEMATHYCCKUX OImnOOK (BOSMO}KHa OJJHa HETOYHOCTD, OIIMCKA, HE
ABIAOIIAACA CIICACTBUEM HE3HAHUS UJINM HCIIOHUMAaHUA yqe6Horo MaTepHana).

OHCHKa «XOpOIIO0>» CTABUTCA, €CIIN:

paboTa BBIMOJIHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIICHHS HEJOCTATOYHBI (€CITH YMEHHE
000CHOBBIBATh PACCYXKICHHUS HE SIBISUIOCH CIIEUATbHBIM 00BEKTOM MPOBEPKH);

JIOTYIIEHa OJIHA OIIMOKa WM JIBa-TPU HEJJ0YeTa B BHIKIIAIKaX, pUCYHKAX, YepTexkax WK rpadurax

(ecnu 3T BUJBI paOOTHI HE ABISUIUCH CIIELUATBHBIM O0BEKTOM IPOBEPKH).

OI_IGHKa «YOOBJICTBOPUTCIIBHO» CTaBUTCA, CCIINU:

JIOTYILIeHBI 00Jiee 0OAHOM OMMOKM UK 0oJiee IBYX-TPEeX HEIOUETOB B BHIKIIAIKAX, YEPTEKAX UITH
rpadukax, HO CTY/ICHT BJIaJieeT 00s3aTeNbHBIMU YMEHHUSIMU IO IPOBEPSEMOIA TEME.

OI_IGHKa «HCYIOBJICTBOPUTCIIBHO» CTABUTCS, CCIIU:

JOMYIICHBI CYINCCTBCHHBLIC OH_II/I6KI/I, IMOKa3aBIIME, YTO CTYACHT HEC BJIAJICCT 0013aTeIbHBIMU

YMEHHSIMH 110 JAaHHOW TEME B MOJHON Mepe.
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2.3 Baux mecmoewlx 3a0anuil
BAPUAHT Ne 1

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel nood nomepom 6vinoaHAEMO20
3a0aHUA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEEemCcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

Al. Beyucaure:

1 1

1 — 2 — 3 2 4) 4

) 1 ) > ) )

. —1,4¢ ~-15,6¢ .
A2. Haiiure 3HaueHUE BhIpaKeHHs [ -7 ,IpUC = — 7
1 1

1 7 2 — 3 —= 4 -7

) ) 7 ) 7 )

A3. 13 nanHbIX yncen BRIOEpETe HAMMEHBIIIEE, MPUHAIICKAIIEe MHOKECTBY 3HaUCHUN (DYHKITMH

1 b 2
—— =
y==sin7x

) -15 2) 09 3) 0,5 4 1

A4. Yxaxute 061acTb onpeneneHus GpyHKInu, rpaduk
KOTOPOI M300pakeH Ha PUCYHKE.

n [-55]

2)

(
3) [-52)u(2;5]
[

4)

(x+5)(2—x)£0.

AS. Pemvite HEpaBEeHCTBO

7+2x
1) [—5; —%)U[Z; +oo) 3) — o0; —5]U|:—%; 2}
2) [—5; —%}u[% +0) 4) (—oo; —S]U(—%; 2}
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7

A6. Haiijinre npou3BoaHyi0 GpyHKINK f(x)==x" - It L —2x? 41,

D f(x)=5x"—12x> +7x? = 2x +1
2) f'(x)=x4—3x3+3x2—4x
3) f'(x)=x4—12x3+7x2—4x

7.2

4y f'(x)=x 41243 +9 —4x

A7. Ha pucynke nu3o0paxet rpadpuk GyHKIud Y = f (x), onpenenennoit Ha

mpomexyTtke ( — 7; 2 |. YkaxuTe Bce 3HAUCHHUS apTyMEHTa
5 9

Npu KOTOPBIX BhIMonHsieTes Hepasenctso f (x) < 1.

1) (—7; —6]u[—l; 1]

(—6; —l)u(l; 2]
3y (=7, -6)u(-1L 1)
(

—6; —l)u(l; 2)

AS8. Pemnte ypaBHEeHME Singx =1.
1) 4k, keZ 3y 1+4k, keZ

2) (=) +4k, kez 4 2k keZ

Omeemom na 3aoanue Bl, 0onicno 0vimb HeKOmopoe yenoe Yucio uiu 4ucio, 3anucanioe 6
euoe 0ecAmMuUUHO Opodou. Imo uucio Haoo 3anucams 6 6.:1anK omeemos Nel cnpaea om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyIo 6 3anucu 0ecAmMUYHoN Opodu nuuiume ¢ OMOEIbHOI KlemouKke 6 COOMeEencmeuu ¢
npueedeHHbvIMU 8 OaHKe odpazyamu.

. . 1
B1. HaiinquTte 3HaueHne BhIpaKEHUS \/g cosSa,ecima SINOL =——, —— <

ﬂ
b
V3§02 =7
Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaanka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHue.
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C1. Pemnre ypaBHeHHE \/16—8x+x2 —1=3y2x—-10 .
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BAPHUAHT Ne 2

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEM020
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEEemCcmeyem HoMepy
6b10paAHHO20 6amu omeema.

J2 3625

Al. Beyucaure:

10
) 0,1 2) 025 3) 1 4 5
A2. Haiifure 3Hadenue Boipaxenuss 4 234, 43’3a, npud = %
1 1
1 2) 2 3 — 4) =
) ) ) ) 4
. _ Tx 4
A3. Haiinute Haubosnbliee 1iey1oe 3Ha4yeHne QyHKuun = ECOST - 5
) -2 2) -1 3) 1 4 0
A4. YKaXuTe MHOXKECTBO 3HaYCHUN (PYHKUUH, rpaduK
KOTOPOM M300pakeH Ha PUCYHKE.
(-4 6]
2) [-3 3]
3) [-4 6]
4 (-21]
AS. PemmnTe HEPABEHCTBO 3X =5 >0
. Pemnre HepasencTB >0.
P (x—3)(1-2x)
1 5 1.5
DU § 2.3 1.2 3:
1) ( o0; 2}{3, } 3) (2, 3})( ; +00)
1 5 1.5
e L 2.3 1.2 3:
? ( oo’2)u[3’ ) K [2’3}“4 ¥ )
A6. Berancnure 3Hauenne nponssoanoii pyrkumun f(x)=— 3x8 +2x° +10x° =3
B TOUKE X =—1.
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1) 16 2) 64 3) -16 4) 64

A7. Ha pucynke uso0paxensl rpapuku QyHKIUH Y = f (x) u y= g (x) OTIpEICTICHHBIX Ha
npomexyTke [—3; 7). YkaxkuTe 3HAaUCHUS apTyMeHTa, ISl

koTOpBIX BEmOMHACTCR HepazencTso [ () > g (X).
n [~ 1]u[5 7)

) [-3 -1]u[L 5]

3 (=L 1)u(57)

4 [-3 -1)u(L 5)

A8. Pemute ypaBHeHue COS%X =-—

1 J_r%+4k,keZ 3) J_r%+4k,keZ
2 (-1~ +2k keZ 4) (—1)"“%+2k,kez

Omeemom na 3a0anue Bl, 0onicno 0vimb HeKOmopoe yenoe Yucio uiu 4ucio, 3anucanioe 6
euoe 0ecAmMuUYHOoN Opodu. Imo uucio Haoo 3anucams 6 6.;1anK omeemos Nel cnpaea om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyro 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 8 COOmeEencmeuu ¢
npueedeHHbvIMU 6 OaHKe odpazyamu.

B1. HaiiguTe 3HaYeHHE BHIPAKEHUS \/%sinoc , ecian COSOL = — \/% , OLE [1 800; 3600:| .

/Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaranka omeemog Nel.
3anuwiume cnauana ycinosue 3adanus, a 3amem 000CHOGAHHOE PeuieHue.

C1. Pemmre ypaBHEHHUE (\/Zx—S) + ;xz =41 x4 x2.
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BAPHUAHT Ne 3

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEM020
3a0aHuA nOCMagbme 3HAK «X», 8 K1eMOUYKY, HOMeDP KOMOopoil COOMEEemcmeyem HoMepy
6b10paAHHO20 6amu omeema.

J192
333

Al. Beraucaure:

4 8 1
) 3 2) — 3) = 4) =
) ) 3 ) 3 ) 9
A2. Haiinute 3HaueHME BHIPAKEHUS 4204 416 , IpUd = 5
| |
N = 2) — 3) 4 4) 2
) > ) 1 ) )
A3. 13 nanHBIX yuce YKaKUTEe HAaMMEHBIIIee, MPUHAJIS)KAIIee MHOKECTBY 3HaUCHUN () yHKITMH
3 21 3
) O 2) -05 3) —-1,1 4) -03

A4. Yxaxure 0051acTh onpeaenaeHus GyHKIuu, rpadux
KOTOPO# M300pakeH Ha PUCYHKE.

1) (— o0; 3]
2) [-8; 2]
3) (—oo; 4]

4) [—8; —2)u(—2; 2]

AS. PemnTe HEPABEHCTBO (2x 53_)4(1;2 vy >0.
o[ 3.5 N
D (= 4]U[ > 4} 3) (= 4)U( > 4)
3, (s, o[ 3.5
? ( * 2)U(4’+w) b = 4)U( 2’4}
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A6. Haiinute npon3BoaHyI0 QyHKIUU f (x ) i x4 - %XS + Sx -x-2.

1) f'(x)z?ax3 —%xz +10x—1

2y f'(x) =3x° —%xz +10x% -2

3) f'(x):x3—x2+5x—1
4) f'(x)=3x3—%x2+10x 10

A7. Ha pucynke uso0paxensl rpapuku QyHKIUH Y = f (x) u y= g (x) OTIpEICTICHHBIX Ha
npomexytke (—5; 5). Vkakure 3HaueHus aprymenta, s

KOTOpBIX BRIOMHseTCs Hepasenctso g (X) < f (x).
n (=5 -3]ulL 3]

2) (=3 1)u(3; 5]

3) (=5 -3)u(l;3)

4 [-3 1]u[3; 5]

AS8. Pemnte ypaBHeHue tg%x = \/5 .

k, keZ 3)

1 _A. 8 kez
9" 3

k, keZ 4) ——+ k keZ

2
) 9 3

\Ol-b @I-lk
w|4; wloo

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe 6 euoe
oecamuynoil Opoodu. Imo 4ucio Haoo 3anucams 6 O1anK omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxku. Kaxcoyrw yugpy, 3nax munyc ompuyamenbHo2o uucia u
3anAmyIo 6 3anucu 0ecAmMUYHoN Opodu nuwiume ¢ OMOeIbHOI KlemouKke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 DlaHKe odpazyamu.

\/Ecosoc,ecnn sinoc:3-\/% u ae[90°; 2700}.

B1. HaiinuTte 3HaueHNE BBIPAXKEHUS
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Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éa1anka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHuUe.

C1. Pemnre ypaBHeHHE \/4—12x+9x2 -3=23x-5.
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BAPHUAHT Ne 4

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

270 -\/25

Al. Beraucaure:

10
) 3 2) s 3) 15 4 75
A2. HaiinTe 3HaueHNe BBIPAKEHNS pHba p=16ba ,TIpuad = %
1
) 8 2) 2 3) 1 v 3

A3. YKaxuTe MHOXKECTBO 3HAUCHUN QyHKIIMU ) = ltg 2x -3.

2

1) (—%; +oo) 2) [-3; +x) 3) (- +0) 4 [—%; +oo)

A4. YKaXuTe MHOXKECTBO 3HaYCHUN (PYHKUUH, rpaduK
KOTOPOH M300pakeH Ha PHCYHKE.

n [-5-1)
2) (- 8]
3y [-5 -1]
4 [-5;0)

(x=3)(1-47)

AS. Pemvite HEpaBEeHCTBO

2+2x
1 : : L
H [-L =|u(3; +x) 3) (—oo; —1)U(—; 3
4 4
o : : L.
2) | =25 =|u(3; +o) 4) (—oo; —1]U|=; 3
4 4
A6. Boruncnute 3HaueHne nponsoaHoii pyrkumu f (X ) =— 5x° —2x% +7x% —7x
B TOYKE x0=—1.
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) 17 2) 40 3)  —40 4y 54

A7. Ha pucynke u3o0paxet rpadpuk QyHKIUN Y = f (X), onpesieneHHOI HA TPOMEKYTKE
[—4; 6). Vkaxute Bce 3HAUEHNS APTYMEHTa, TIPH KOTOPHIX

BhIMONHseTcst Hepasenctso f (x)>—2.

n [-4 -3]u[2; 4]

(%)

2) ; 2]ul4; 6]

-
[_

3) [-4 -3)u(2 4)

4 [-3 2]ul4; 6)

AS8. Pemnte ypaBHEHME sinZx = >

4

1 i%+8k,keZ 3) i%+8k,keZ

2) (—l)k%+4k,keZ 4) (—l)k%+4k,keZ

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe 6 euoe
oecamuynoil Opoodu. Imo 4ucio Haoo 3anucams 6 O1anK omeemos Nel cnpasa om nomepa
3a0anus, HauuUHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyIo 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 OaHKe oOpazyamu.

B1. Haiinure 3HaueHue Beipaxkenus | — /% sInoL, ecin COSOL = \/%, oe [OO; 1800]

Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaranka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHue.

C1. Pemmre ypaBHEHHE («/2x— 7 )2 +x?= \/9 —30x +25x2 .
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BAPHUAHT Ne §

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

33/960
J120

1) 6 2) 24 3) 12 4) 48

Al. Beraucaure:

~4.2b 32,2b

y 1
A2. Hailinure 3Ha4eHNE BEIPAKEHUS 3 ,ipub = E

) 3 2) 1 3) 4y -3

1
A3. V3 naHHBIX YyuCel BHIOEPUTE YHCIIO, IPUHAUIEkKAIEE MHOKECTBY 3HAUCHUH (QYHKIUU

3.
==sinl7x—1.
y=>sinl7x

) -3 2) 1 3) -1 4) 3

A4. Yxaxure 0051acTh onpeaenaeHus GyHKIuu, rpadux
KOTOPOH M300pakeH Ha PHCYHKE.

1) (—oo; +0)

2) [-4; 6]
3) [-6; —1]

4 [-4 1)u(L; 6]

5-3x

. >0.
AS. Penmmre HEpaBEHCTBO (x72)(2x=3) 0
. 5.5 oo 5.5
b (e 2]u[3’2J (= 2)U[3’2)
(5.5 .57 (5.
D (= 2)U(3’2) K ( 2’3}U(2’+w)

A6. Haiinute npon3BoaHyI0 QyHKINU f ( X ) = %x6 - %x 4 +3x+8.

1) f’(x):%x5 —x>+3
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2)  f'(x)=x"—x+3

36 5 _,4.g

H f(x)=%

4y f'(x) :%xs —x>+3
A7. Ha pucynke uso6paxens rpapuxu dyaxuuit Y= f (X) u y = g (x) OIIPENIEIICHHBIX Ha
IPOMEKYTKE [ 7, 3) VkakuTe 3HaUCHUs apryMEHTa, JUIs S P

KOTOPBIX BBIITOJHACTCA HCPABEHCTBO f ( ) < g (X) .

1) [—7; —S]U[—l; 1]

2) [— 5; —l]u[l; 3)
3) [—7; —S)U(—l; 1)
4) (— 5; —l)u(l; 3)

V3
2

A8. Pemute ypaBHEHHE COS%X =-—
1) *5+6k, keZ 3) i%+6k,keZ

2 (-1)* +6k keZ 4 (=1 +6k kez

Omeemom na 3a0anue Bl 00151cno 6bimp HeKomopoe yeoe Yucio uiu 4ucio, 3anucantnoe 6 uoe
oecaAmuYHoU Opodu. Imo uucno Haoo 3anucams 6 61anK omeemoe Nel cnpasa om nomepa
3a0anus, HauuHa ¢ nepeoii kKnemouxu. Kasxcoyw yugpy, snax munyc ompuyamenvnozo uucia u
3anamyno 6 3anucu 0ecaAmu4Hol Opoou nuwiume 6 OMOeIbHOU Ki1enmouke 6 COOMEEen CHEulU ¢
npugedeHHbIMU 8 O1aHKe 00pa3yamu.

B1. Haiigure 3HaUeHNE BHIPAKEHHS %+ \/ECOSOL, eciu SINOL = %, ae [900; 2700}.

s 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanxka omeemog Nel.
3anuwume cnavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuileHue.

C1. Pemnre ypaBHeHHE \/49 28y +4xt —2= 32x-9 .
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BAPHUAHT Ne 6

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ 6n1anke omeemos Nel noo nomepom 6vinoHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy

GblﬁpaHHOZO eamu omeema.

V36 -3/540

Al. Beraucaure:

320
18 2) 6 3) 12 4) 24
A2. HaiiinTe 3HaueHue BeIpakeHus O >ba 63’6a, npua = %
1
) -6 2) 6 3) = 4)
A3. YKaXnuTe MHOXKECTBO 3HAUCHUH PYHKIIUU ) = %COS% - %

V[0 » (33 0 [B] e

A4. YKaxnuTe MHOKECTBO 3HAUCHUH (YyHKIIUH, Tpaduk
KOTOPO# M300pakeH Ha PUCYHKE.

1 [-6;3)U(3; 4]

2) [-6; 0]

3) [-5 0]

5 [-6 -1)u(-k 0]

(3-8x)(x=4) _

AS. Pemvite HEpaBEeHCTBO

1+3x
1 3 1 3
O 2.1 e L 2.4
b (s =3)o(g 4] D (- -3)ol 5 4]
R s
A6. Boruncinte 3HaueHne npousBoaHoi pynkuun f (x) = 8x* +3x° —x? +1
BTquexoz—l.
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1) -21 2) 39 3) -20 4y 5

A7. Ha pucynke u3o6paxensl rpadpuku ¢pyakiuii Y= f (X) n y =g (X), onpeneneuusix Ha
npomexyTke [—4; 5). YkaxkuTe 3HaueHUA aprymMeHTa, s

KOTOPBIX BBINOJIHSAETCS HEPABEHCTBO ¢ (x ) > f (x )
1) [— 4, — 3] U [2; 4]

-3; 2]u[4; 5)

[
3 [-4 -3)u(2; 4)
(— 3; 2) v, (4; 5)
A8. Pemute ypaBHeHuE thTTCx =1.

7 7,7

1) §+7k,keZ 3) 2k,keZ
2) —%+7k,keZ 4) —%+%k,kez

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anucanioe 6 euoe
oecamuynoil Opoodu. Imo yucio Haoo 3anucams 6 O1anKk omeemos Nel cnpasa om nomepa
3a0anus, HauUuUHasa ¢ nepeoil Kiemouxku. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyIo 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 O1aHKe odpazyamu.

: V3 0 0
B1. HaiiquTe 3HaueHNE BHIPAKEHUS sino, — 2, ecimu COSOL = — 7 oEe [0 ; 180 :| :

2
J13

Jna 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanka omeemog Nel.
3anuwume cnhavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuileHue.

C1. Pemmre ypaBHEHHUE («/3x— 8)2 +x?= \/9 —42x +49x?% .
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BAPHUAHT Ne 7

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

23128
2

Al. Beraucaure:

) 08 2) 8 3) 4 4 05
A2. HaiinTe 3HaueHNe BBIPAKEHNS 43’2m 4 L.2m , IPU M = % .

) 2 2) 4 5 1 5 L

2 4
A3. V3 naHHBIX YKCell BRIOEPUTE HAMMEHbIIIEE, TIPHHAICKAIIEe MHOKECTBY 3HAUCHUM (YHKIIMU
y=%@%ﬁ2.
2 1 2
n 1= ) 2= 3) 2= 4 0

A4. Yxaxure o6macTs onpenenacHuss GyHKIuM, rpaduk
KOTOPO# M300pakeH Ha PUCYHKE.

1) [—6;—3)u(—3;ﬂ

) (- +0)

3) [-6; 4]
4 [ 6]
AS. Peninte HEpaBEeHCTBO (x+2)(3—4x)£0‘
1-2x

. 1.3 o 1.3
D (- -2]u(3: 2] ) (- -2)u(L5 3

1) (3 L3
? [ % 2)U[4’+O°) R 2]U[2’4)

. .7 T 6 42

A6. Haiinure nponsBoanyo ¢GyHKIMHI f(x)=3x _%x +3x" +x.
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1) f'(x)=7)c6 —%xs +6x+1

2) f'(x):21x6 —%xS +6x° +x

3 fl(x)= 21x° —%xs +6x+1

4 f'(x)=3x"—6x"+6x+1

A7. Ha pucynke usobpasen rpaduk dyukmun ¥ = f (X), onpenenennoit Ha mpoMeKyTKe
[— 2; 7] . YKa)XUTe BCE 3HAYCHUS apryMEHTa, U P A

KOTOpBIX BbINONHsteTcs HepasencTeo f (X )< 3.
n [-1 4]ule; 7]

) [-2 ~1)u(4; 6)

[
3) (-1 4)u(e; 7]
[

4 [-2 -1]u[4; 6]
. 2n 1
AS8. Pemute ypaBHeHne SIN—X =——.
3 2
N 1412k, keZ 3) i%+3k,keZ
N CR) LA e 3y 955 4 (=) iek, kez

4 2

Omeemom na 3a0anue Bl 00151cno 6bimp HeKomopoe yeoe Yucio uiu 4ucio, 3anucantioe 6 uoe
oecaAmu4HoU Opodu. Imo uucno Haoo 3anucams 8 61anK omeemoe Nel cnpasa om nomepa
3a0anus, HauuHas c nepeoii Knemouxu. Kasxcoyw yugpy, snax munyc ompuyamenvnozo wucaa u
3anamyro 6 3anucu 0ecaAmu4Hol Opoou nuwiume 6 OMOeIbHOU K1enmouke 8 COOMEEen CHEUlU ¢
npugedeHHbIMU 8 O1aHKe 00pa3yamu.

B1. HaiinuTe 3Ha4eHue BRIPAKEHUSL J7 cosa —%, eciu SINOL = — \/%, oe [900; 2700}.

Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaranka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHuUe.

C1. Pemnre ypaBHeHHE \/9—6x+x2 —1=\/(3x—12)(7—x) :
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BAPHUAHT Ne 8

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHUA nOCMagbme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOopoil COOMEemcmeyem HoMepy

GblﬁpaHHOZO eamu omeema.

V16 -318
144

Al. Beraucaure:

n 1 ) L 3) 1 4 2
A2. HaiiuTe 3HaueHue BuIpakeHus 9 6,3m 94’3m , IpU M = % )
1 1
1 3 2) 9 3 — 4 —
) ) ) 3 ) 9

. 1 .
A3. Haiiute HauGobIIee MEN0e 3HaueHne QYHKINMH ) = ESln 8x+2.

1) 6 2) 2 3) 1 4 3

A4. YKaxnuTe MHOKECTBO 3HAUCHUHN QYHKIIUH, TpaduK
KOTOPO# M300pakeH Ha PUCYHKE.

) [-3 —1]
3) (=3 1]
4) [— 6; + oo) SO SOV SOUOUS WO SUUON SO SOUON DUPRNE SOUUOE SN SO SO

7—x

Goan)(5x=2) "

AS. Pemvite HEpaBEeHCTBO

1) (—oo; %)u(l; 7) 3) (%, 1)u[7; +00)
2. . 2. .
2) 3 1|U[7; +0) 4) = 1|u(7; +x)
A6. Berancnute 3Hauenne nponssoanoii pyrkumn f(x)=— O aoxt—8x3 43
B TOUKE xO=—1.
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1) 14 2) 37 3) -2l 4y -34

A7. Ha pucynke u3o6paxensl rpadpuku ¢pyakiuii Y= f (X) n y =g (X), onpeneneuusix Ha
npomexytke (—4; 6). Vkakute 3HaueHHs apryMeHTa, s

KOTOPBIX BBIMOJIHAETCS HEPABEHCTBO [ (x ) <g (x ) .

1) (—4; —2)u(2; 4)

2) (-2 2)u(4; 6)

3) (-4 —-2]u|2; 4]

4 [-2 2]ul4; 6)

A8. Pemute ypaBHEeHUE cos%tx =—1.

N ék, kez 3) i%+%k, kez
2 (- +ka 4)24kkeZ

7

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe 6 euoe
oecamuynoil Opoodu. Imo yucio Haoo 3anucams 6 O1anKk omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyro 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 8 COOMmeencmeuu ¢
npueeoeHHbvIMU 8 D1aHKe oOpazyamu.

B1. Haiinure 3HaUeHUE BBIPAKEHHS l—gsina + 2, ecau COSOL = % , OLE [1800; 3600:| )

s 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanka omeemoeg Nel.
3anuwume cnhavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuleHue.

C1. Pemute ypaBHeHHUE ( 7— 3x — \/121—11x+x2.
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BAPHUAHT Ne 9

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO020
3a0aHUA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEEemCcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

3
162
Al. Beruucnure: .
J6 25
3 27 9 3
1 = 2 —_— 3 —_— 4 —_—
) 5 ) 5 ) 25 ) 25
A2. Haiiure 3HaueHUE BBIPAXKEHHS 34’4c 3 6,4 , TIpUC = 5 )
| |
1 — 2) 3 3 —— 4) -3
) 3 ) ) 3 )
. 1 1
A3. Haiiiute HauMeHblee 1eJ10€ 3HaYeHHe QYHKIUN ) = gCOS 3x — 45.
) -3 2) 1 3) -4 4) 0

A4. Yxaxure o6macTs onpenenacHus GyHKIuM, rpaduk
KOTOPO# M300pakeH Ha PUCYHKE.

1) [— 3; +oo)

2) [-2 4)u(4; 8]

3) [-2; +)

4 [-2; 8]

AS. PelnnTe HEPaBEHCTBO o é)_(’; = > 0.

) (-0 —=2)UlL; 2) 3) (=2 1]u(2; +x)
2) (—o0; —2]U[L; 2] 4y [-2; 1]U[2; + )

A6. Haiigute npon3BoaHyIO (QyHKITUN f (x) = 2x5 — x4 + %xz +5x.

41



D f(x)=10x"—4x> + x? +5x
' 1 2
2 f(x)=10x" — 457 T +5

1

3) f(x)zun4—4x3+zx+5

4 f(x)=10x"—4x +x+5

A7. Ha pucynke u3o6paxensl rpapuky ¢pyakmuit Y= f (X) u y=g (x) orpesieNIeHHBIX Ha
npomexytke [—3; 7]. Ykaxkute 3sHauenns aprymenta, s '

KOTOPBIX BBINOJIHSAETCS HEPABEHCTBO ¢ (x ) > f (x ) .
1) [—3; —1)u(3; 5)

2y (-1 3)u(5; 7]

4)

(
3) [-3 -1]u[3; 5]
[

—1; 3]u[5; 7]

AS8. Pemute ypaBHeHHE tngnx =— \/g .

n —L1i3k kez 3 113k kez
177 272
2y Li3k kez gy -Li3k kez
177 272

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe 6 euoe
oecamuynoil Opoodu. Imo yucio Haoo 3anucams 6 O1anK omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyIo 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 DlaHKe oOpazyamu.

1 : 5
B1. Haiigute 3Hauenue BepaxeHus — V26 cosoL — g, ecmu SInoL = — , |—

13°
e[—900;900}.

Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaranka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHO6AHHOE PeuieHue.
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C1. Pemre ypaBHeHHE \/25—20x+4x2 —12\/(x—3)(5—x) .
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BAPHUAHT Ne 10

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

3100 - Y40
250

Al. Beraucaure:

4 2) 2 3 L1 5 L
4
A2. Haiiure 3HauyeHne Bolpaxenus 4 28a 44,8a ,Ipud = — >
1 4 2) -4 3) 1 4) _%

A3. HaiinuTe HauMeHbIIee 11eJI0e YHCII0, PUHAIJIEKAIIEe MHOYKECTBY 3HaAUCHUH (PYHKITUN

y=0,4sin5x-3,5.

) -3 2) 1 3) -4 4 0

A4. YKaxuTe MHOXKECTBO 3HaYCHUN (PYHKUUH, rpaduK
KOTOPO# M300pakeH Ha PHCYHKE.

n [-82)
2) [-3; 4

]
3) (=3; 4]
]

4 [-82
AS. Peninte HEpaBEeHCTBO (3—x)(8—x)§0‘
2x+1
n (—%; 3}u[8;+oo) 3) (—oo; _ﬂu[s; 8]
2) [—l' 3})[8' + ) 4) (—00' —l)u[?r 8]
27 9 M 2 2
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2

A6. Berancaute 3Hauenne nponsBoanoit pynkumn f (x)=— 2x” —4x” +x? -5
B TOUKE X =—1.
1) —48 2) -53 3) 44 4 2

A7. Ha pucynke uso0paxet rpadpuk QyHKIUN Y = f (X), onpesieneHHOI HAa TPOMEKYTKE
(—5; 5). Ykaxure Bce 3HaUeHHS apryMeHTa, IPH KOTOPBIX T T

BBITIOJIHACTCS HCPABCHCTBO f (X) > — 1

D (=5 =-3)u(-1 4)

2) (=3 -1)u(45)

(
3) (=5 -3]u[-1 4]
[

4 |-3; —1]u[4; 5)

A8. PermuTe ypaBHeHHe sin%x =—1.

1) 9+6k, keZ 3y 9+12k, keZ
2) 3(-1)F +12k, kez 4 9412k, keZ

Omeemom na 3a0anue Bl 00151cno 6bimp HeKomopoe yeoe Yucio uiu 4ucio, 3anucantoe 6 uoe
oecaAmuYHoU Opodu. Imo uucno Haoo 3anucams 6 6:1anK omeemoe Nel cnpasa om nomepa
3a0anus, HauuHa ¢ nepeoii kKnemouxu. Kasxcoyrw yugpy, snax munyc ompuyamenvnozo uucia u
3anamyno 6 3anuUcu 0ecaAmu4Hol Opoou nuwiume 6 OMOeIbHOU K1enmouke 8 COOMEEen CHEulU ¢
npugedeHHbIMU 8 O1aHKe 00pa3yamu.

N . T
B1. HaiiquTte 3HaueHne BhIpaKeHUS \/ECOS(ZTC + OL) , ECIIK SINOL = T ,——=<a< E
3

z
2

/Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éaranka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHue.

2
C1. Pemute ypaBHeHHUE (\/5 —2x) -I-%x2 2\/16—6x+%x2 .

BAPHUAHT Ne 11

Ilpu svinoanenuu 3a0anuit A1 — A8 ¢ 6n1anke omeemos Nel noo nomepom 6vinoaHAEM020
3a0aHuA nOCmMagvme 3HAK «X», 8 K1eMOUYKY, HOMeDP KOMOpoil COOMEEemCcmeyem HoMepy
6b10paAHHO20 6amu omeema.
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Al. Beyucaure:

3 3
1 - 2) = 3 3 4) 6
) 1 ) > ) )
A2. HaiinTe 3HaueHMe BRIpAKEHUT 3,6 55,60 ,ipub = %
) 02 2) 5 3) 25 4 -02

y 1
A3. YKakKuTe MHOKECTBO 3HAYCHUH QYHKIUH ) = ECOS 3x—4.

p [-E) gy ea oy FECD] e a0

A4. Yxaxure 0051acTh onpeaenaeHus GyHKIuU, rpadux
KOTOPOH M300pakeH Ha PHCYHKE.

1) (—oo; +oo)

2) [-3; 2]

3) [-6; 4]

4) [—6; —l)u(—l; 4]

2x-9
TS

AS. Pemute HEpaBEHCTBO

1) (1; g)u(s; +0) 3) (—oo l)u(g; 5)
2 2
2) (- I)U(5; 2) 4 (1 S)U(g; -+-oo)
2 2
A6. Haiijute npou3BoaHyIo G yHKIUH f(x)= %x6 ~7x 4 %x3 —-10.

4 5

H f'(x) =3% —28x7 +x°

2y f'(x) =%x5 —28x> +x?
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3) f'(x)—;1 > _28x> +x% -10

4) f'(x)z%x

> —28x3 +x2

A7. Ha pucyske u3o6paxensl rpapuku ¢pyuxmuit ¥y = f (X) n y = g (x), onpenenennbIxX Ha
HPOMEXYTKE [ 3; 7] VYKaxXuTe 3HaYCHUS apryMEHTa, s :

KOTOpBIX BhIMoNHseTcs HepasencTo f (X)> g (x).
n [~ 1]u[5 7]
2)

[
3 (=L 1)u(5; 7]
[

-3; —1]u[L; 5]

4 [-3 -1)u(L; 5)
3m
AS8. Pemnte ypaBHenue COS 7)6 =1.
) %k,keZ 3 3k keZ
k1, 4 2
2 -1 —k, keZ 4 =k, keZ

Omeemom na 3adanue Bl 0onicno 6vims HeKomopoe yenoe Yucio uiu Yucio, 3anucanioe ¢ euoe
oecamuynoil Opoodu. Imo 4ucio Haoo 3anucams 6 O1anK omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyrIo 6 3anucu 0ecAmMUYHoN Opodu nuuiume ¢ OMOeIbHOI Kilemouke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 OaHKe odpazyamu.

B1. Haiinure 3HaUeHUE BBIPAKEHHS \/%COS(% - OL) , ecIi COSOL = \/% , OLE [1800; 3600:| .

Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éa1anka omeemog Nel.
3anuwiume cnauana ycnosue 3adanus, a 3amem 000CHOGAHHOE PeuieHuUe.

C1. Pemnre ypaBHeHHE \/(2x— 8)(6—x)—+/9- 6x+x> +1=0
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BAPHUAHT Ne 12

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

J49 -%20
320

Al. Beraucaure:

7 7
1 —= 2) 14 3) 28 4) —=
) A ) ) ) >
A2. Haiiure 3HaueHUE BBIpaXKEHHUs / L,2a 7 3,2a ,Ipua = %
1y 7 2) l 3) 49 4) L
7 49
A3. 13 nanHbIX yncen BRIOGPUTE HAUMEHbIIIee, TPUHA/IIeKAIEe MHOYKECTBY 3HAUCHUH (PYHKITUN
y= ictg 2y -2,
) - l% 2) -2 3)) -— 1 4 0

A4. YKaxnuTe MHOXECTBO 3HAUCHUHN (QYHKIIUH, TpaduK
KOTOPOH M300pakeH Ha PHCYHKE.

n (3 7]
2) (-2; 8]
3 [ 7]

4 [L 3)u(3; 7]

(5x+211(;1—x) <0

o fmdloma o (el

2) (—oo; —%)u(2; 4) 4) (—%; 2)U(4; +o0)

AS. Pemvite HEpaBEeHCTBO

A6. Borunciute 3HaueHne nponsBoaHoi pynkuun f(x) = 4x’ —2x% +6x> +2

B TOUKE x0=—1.



1) -10 2) 60 3) 34 4) 58

A7. Ha pucynke u3o6paxensl rpapuku ¢pyuxmmit ¥y = f (X) n y = g (x) oTpesieNIeHHBIX Ha
npomexytke (— 6; 3). VkakuTe 3HaueHHs apryMeHTa, s ' ' :

KOTOPBIX BBIIIOJIHAECTCA HEPABEHCTBO & (x ) > f (x ) .

1) (—5; —3)u(2; 3)

—6; —5]u[—3; 2]

(
3 [-5 -3]ul2; 3)
(

—6; —5)u(—3; 2)
4
A8. Pemute ypaBHeHuE tg?x =—1.

) 242k keZ 3) —Li3% kez

16 4 20 5

) 242k keZ y Lidp kez

16 4 20 5

Omeemom na 3adanue Bl 0onicno 6vims HeKomopoe yenoe Yucio uiu Yucio, 3anucanioe ¢ euoe
oecamuynoil Opoodu. Imo yucio Haoo 3anucams 6 O1anKk omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyro 6 3anucu 0ecAMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 8 COOMmeencmeuu ¢
npueeoeHHbvIMU 8 D1aHKe oOpazyamu.

B.1. HaiiguTe 3HaYeHHE BHIPAKEHUS \/gcos( T — OL) , €CIIH SINOL = % , OLE |:OO; 900:| .

Jlna 3anucu omeema na 3aoanue C1 ucnonvzyiime oopamuyro cmopony éa1anka omeemog Nel.
3anuwiume cnauana ycinosue 3adanus, a 3amem 000CHOGAHHOE PeuieHuUe.

C.1. Perure ypaBHEHHE (\/7 —2x)2 +x2 =\/169 ~26x+ x>
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BAPHUAHT Ne 13

Ilpu evinonnenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel nood nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOopoil COOMEemcmeyem HoMepy
6b10paAHHO20 6amu omeema.

6320
/540

Al. Beraucaure:

| 2
1 2 2 - 3 3 4 —
) ) 3 ) ) 9
A2. Haiiqure 3Ha4eHMe BBIPAKEHUS 3 6,2a 3 3,2a ,Ipud = 3
1 1
1 3 2) -3 3 — 4 —
) ) ) 3 ) 9

A3. 13 nanHbIX yncen BRIOEpUTE HAanOOJIbIIee 1eI0e, TPUHAAJIeKaIee MHOKECTBY 3HAUCHHI

byHkuuun Yy = %sin% +2,3.

) 4 2) 23 3) 3 4) 38

A4. Yxaxure o6macTs onpenenacHuss GyHKIuM, rpaduk
KOTOPO# M300pakeH Ha PUCYHKE.

1) [—4; 2)u(2; 6]

2) [-3; 3]

[
3) [-4 6]
[

4) —3;—1)u(—1; 3]
AS. PemnTe HEPABEHCTBO g2 >0.
(x—2)(3-7x)
o1 3. DS § 3.
g (OO’ 8})(7’2) Y (OO’ 8%[7’4
1.3 : _ 1.3 .
) -5 23|Iz ) b [-L 2o )

A6. Haiigure npons3BoaHyio G yHKIMN f(x)= %x4 + 3x3 —xi o 2.



1) f'(x)z%)c3 +9x% —2x

16 3+9x —-2x

2y f'(x)=
3) (x)—ﬁx3+x2—2x

4 f'(x )—Ex3+9x —2x-2

A7. Ha pucynke usobpasxen rpaduk dyukmun ¥ = f (X), onpenenennoit Ha mpoMeKyTKe

[—6; 3]. Vkakure Bce 3HAUEHNS apTyMEHTa, TIPH KOTOPHIX
BhInosHseTcst Hepasenetso f (x)>3.
n [-5 -1]u[2; 3]
2) [-6; =5]u[-1; 2]
(=5 -1)u(2; 3]
4 [-6;, =5)u(-1; 2)

AS8. Pemnnte ypaBHEHHE sinzTnx =-0,5.

) 1412k keZ » (=1)F 4+;k keZ

2) i%+3k,keZ 4 (-1 6k, kez

Omeemom na 3a0anue Bl 00151cHo 6bimp HeKomopoe yeoe Yucio uiu 4ucio, 3anucantoe 6 uoe
oecaAmuYHoU Opodu. Imo uucno Haoo 3anucams 6 61anK omeemoe Nel cnpasa om nomepa
3a0anus, HauuHa c nepeoii kKnemouxu. Kasxcoyw yugpy, snax munyc ompuyamenvnozo wucia u
3anamyro 6 3anucu 0ecaAmu4Hol Opoou nuwiume 6 OMOeIbHOU K1enmouke 8 COOMEEen CMeulU ¢
npugedeHHbIMU 8 O1aHKe 00pa3yamu.

B1. Haiinure 3HaueHne Beipakenus 1 — f% Sin(OL + TC), eciau COSOL = \/%, oe [00; 1800]

) 1 2) -1 3) 7 4) 3

Jna 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanka omeemog Nel.
3anuwume cnavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuleHue.
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C1. Pemre ypaBHeHHE \/9—6x+x2 —2—\/()(—8)(10—2)() =0.
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BAPHUAHT Ne 14

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0aHuA nOCMagvme 3HAK «X», 8 KJ1eMOUYKY, HOMeDP KOMOpoil COOMEemcmeyem HoMepy
6b10PaAHHO20 6amu omeema.

3
375
Al. Beruucnure:
J64 .33
25 25 5 5
1 = ) =2 3 2 4 2
) 1 ) 2 ) 1 ) 2
o 2,la o-3.la

A2. Haiiqure 3Ha4eHMe BBIPAKEHUS 8 -8 ,anaZE.
1 1 1
1 2 2 — 3 — 4 -
) ) > ) 3 ) 2

A3. 13 nanHbIX yucen BRIOEPUTE HAUMEHBIIIEE 1e10e, TPUHAIJIeKAIee MHOKECTBY 3HAUCHUM

ynkmun  y = 2tg X +5.

) 0 2) 3 3) 6 4 7

A4. YKaxnuTe MHOKECTBO 3HAUCHUHN (QYHKIIUH, TpaduK
KOTOPO# M300pakeH Ha PUCYHKE.

n [-22)u(2 5]

) [-3; 7]

3y [-25 5]

4 [-31)u(L 7]

(x+1D)(3-4x) _

AS. Pemvite HEpaBEeHCTBO

2+7x
2.3 2.3
_ . _1 _=. = _ . _1 _Z=. =
b (= ]u[ 7’4} F s ]U( 7’4}
s Lol o et
A6. Beruncnure 3HaueHue npoussoaHoi Gynkuun f(x) = —10x> +3x> —4x2 -4
BTOquxOZ—l.
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1) -33 2) 37 3) —49 4y -1

A7. Ha pucynke u3o6paxensl rpapuku ¢pyuxmmit ¥y = f (X) n y = g (x), onpenenennbIx Ha
npomexyTke (— 6; 6]. Ykaxure 3nauenus aprymenra, c :

JUTA KOTOpBIX BBIITOJIHACTCS HepaBeHCTBO f (.X) < g (.X) .
1) (— 3; O) U (3; 6]

2)

—6; —3)u(0; 3)

(
3) [-3; 0]U[3; 6]
4 (-6; =3]u|0; 3]

A8. Pemnte ypaBHeHne COS 377Tx =1.

6 12 14

1) —=k, keZ 3y —k, keZ
7 7 3
7 14 6
2y t—+—k, keZ 4 =k, keZ
) 6+ 3 € ) 7% €

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe 6 euoe
oecamuynoil Opoodu. Imo 4ucio Haoo 3anucams 6 O1anK omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa c nepeoil kKiemouku.Kasxcoyio yugpy, 3naxk munyc ompuyamenbnozo yucia u
3anAmyIo 6 3anucu 0ecAmMUYHoN Opodu nuwiume ¢ OMOEIbHOI KlemouKke 6 COOmeEencmeuu ¢
npueedeHHbvIMU 8 DlaHKe odpazyamu.

. /11 . (3m . 3 o) o)
B1. Haiinure 3Ha4eHNE BEIPAKEHUS o [— Sln(— - OL) —2,ecm SInNOL=—=—, OL € [0 ; 90 J .
2 2 V11

s 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanxka omeemog Nel.
3anuwume cnavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuleHue.

2
C1. PemuTte ypaBHeHHUE (\/8—3)6) +%x2=7\/l—%x+%x2
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BAPHUAHT Ne 15

Ilpu evinoanenuu 3a0anuit A1 — A8 ¢ o6n1anke omeemos Nel noo nomepom 6vinoaHAEMO20
3a0anun nocmagome 3HaK «X», 6 K1emMoOuKy, HOMep KOMOpPoil cOOmEemcmayem Homepy
6b10PaAHHO20 6amu omeema.

576
53/9

Al. Beraucaure:

1 4 1
1) 40 ) — 3 =2 4 —
) ) 40 ) 5 ) 20
A2. Halijute 3Ha4€HUE BHIPAKCHHS 42,5a 4 4,5a ,Ipud = — %
1
1) 4 2) -4 3) = 4 2
. 2.
A3. YKa)KnuTe MHOYKECTBO 3HAYCHUH (yHKIIUH y= Esm 12x-2.
8 4 4
—_ —= -2: -1 : 2 ——=: 0
1)[3, 3} 2 [-2 1] 3) [0; 2] 4)[3,}

A4. Yxkaxure 0051acTh onpeaenaeHus GyHKIUU, rpadux
KOTOPOI M300pakeH Ha PHCYHKE.

n (-2; 5]
2) 5 —2]u(-1 5]

-
3) (=2 1]
-

4 [-5 -1)u (-1 5]
AS. PemnTe HEPABEHCTBO 3_x >0.
(1+4x)(1+5x)
1 1 1 1
g ( - 4})[ 5’3} Y ( g s)u(3’+°o)
1 1 1 1
—o0; ——|U[==; 3 —o0; —=|uUl==; 3
) (o —1)u(-353] o (- -]o(-13)
. _ 7. 2 6, .3
A6. Haiigute npon3BoaHyIO (PyHKITUN f (x)——3x +Ex +x”-3.
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1) f'(x):—21x6 +4L5x5 +3x2

4

) f'(x)=-2Ix +5x5+3x -3

3 f'(x) =—2lx’ +%x5 +3x?

4

4y f’(x)——21x +5x5+3x

A7. Ha pucynke u3o6paxens! rpapuxu pynkuuii ¥ = f (x) nu y = g (X), onpesencHubx Ha
npomexxyTke (—5; 5]. YKaxuTe 3HAYCHHUS apryMeHTa, st :

KOTOPBIX BBIMOJHsETCs HepaBeHcTBo g (x) < f (x).

n (=5 -3)u(L; 4)

) [-3;1]u[4; 5]
3) (=5 =3]u[l; 4]
4 (-3 1)u(4 5]

AS8. Pemnte ypaBHeHHe tgz?nx = \/g .

5 2 2

1) g+5k,k€Z 3) E-i-sk keZ
) 242k keZ 5 25k keZ
6" 2 15

Omeemom na 3adanue Bl 0onicno 6vimb HeKomopoe yenoe Yucio uiu Yucio, 3anUcanioe ¢ euoe
oecamuynoil Opoodu. Imo yucio Haoo 3anucams 6 O1anKk omeemos Nel cnpasa om nomepa
3a0anus, HauuHasa ¢ nepeoil kiemouxu. Kaxcoyrw yugpy, 3nax munyc ompuyamenvHo2o uucia u
3anAmyrIo 6 3anucu 0ecAmMUYHoN Opodu nuuiume ¢ OMOeIbHOI KlemouKke 6 COOMmeEencmeuu ¢
npueedeHHbvIMU 6 O1aHKe odpazyamu.

1 . 3
B1. HaiiquTte 3HaueHne BhIpaKeHUS \/7 COS( T — OL) — E, eclu SINoL =—, [—

7 b
(0] (o}
e| 180% 270° |.
Jna 3anucu omeema na 3adanue CI ucnonv3yiime oopamuyio cmopony onanka omeemog Nel.
3anuwume cnhavana ycnosue 3a0anus, a 3amem 000CHO8AHHOE peuleHue.
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C1. Pemre ypaBHeHHE \/xz —4x+4—-1= \/(3x—15)(3 -x).
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Knrou

KomanuectBo TecTOBBIX 3amanuii 15

Cl

B1

A8

A7

A6

AS

A4

A3

A2

Al

o

BAP

10

11

12

13

14

15
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2.4. Pa3pa0boTKu 3aHATHH C MPUMEHECHUEM aKTUBHBIX U MHTEPAKTUBHBIX ()OPM U TEXHOJIOTHIA
Ypok — urpa «BocxoxaeHue Ha UK MPOU3BOJIHON
Ienau ypoka:

Oo6pa3oBarejibHbIE: 0000ITUTH, CACTEMATU3UPOBATh U YIIAyOUTh 3HAHUS O MPOU3BOIHON. BEISIBUTH
YPOBEHb YCBOEHUS BONPOCOB Teopuu 1o Teme «IIponsBonHas», a Tak k€ ypOBEHb YMEHUH 110
pPELICHUIO 3a1a4 Ha IPUMEHEHUE 3HAHUM O IIPOU3BOAHOMN.

Pa3BuBaomme: npoonKaTh padoTy 1mo GoOpMUPOBAHUIO U COBEPIICHCTBOBAHUIO MIPUEMOB
YMCTBEHHOU JICATEIBHOCTH. AHAIN3, CHHTE3, CpaBHEHHE, 0000IIEHUE, TAKUX KaYECTB MBIIILICHHS,
Kak TJIyOMHA, MUPOTa, THOKOCTH, KPUTUIHOCTb.

BocnurartesbHble: (HOpMUPOBATH MPEACTABICHUS 00 UAEAX U METOIaX MaTEMAaTUKU Kak (hopme
OITMCAHUS ¥ METOJIE MTO3HAHUS JCHCTBUTENEHOCTH. BOCIMTHIBATh KYJIBTYpY TPYAa OOIICHNS, HABBIKH
CaMOKOHTPOJIs1, B3aMMOKOHTPOJISL U B3auMoromoIny. PopMupoBaTh 03HABATEIbHBIE HHTEPECH U
MOTHUBBI CAMOCOBEPIIICHCTBOBAHUSI.

Oo6opyaoBanue: TaOJIUIIB 3HAYCHUH TPOU3BOIHBIX (DYHKITHH, TAOIUIIEI C TPABUIIAMU BBIYUCIICHHS
MIPOM3BOTHOM (BUCHUT B KJIACCE), UTPOBOE TOJIE, I[BETHBIC (DIIAKKHU, KAPTOUKH C 3aJIaHUSIMHU,
«OyMaxcHas poMallka, rpaduku.

CrtpykTypa 3aHATHS.

. Axtryanuzanus 3HaHU:

1. Oprann3anMOHHBIIT MOMEHT.

II. IIppuMeHeHne NMOTyYEHHBIX 3HaHUM, YMEHUM U HABBIKOB:
1. ITpuBan «Pomarkay.

2. Ilpusan «KoHKypC 3pyAUTOBY.

3. [IpuBan «I"paduk».

4. IlpuBan «Ictadetay.

5. I[IpuBan «MaremaTudecKuii OyKeT».

6. MareMaTtuueckuii KpocCBOpP.

7. IlonBenenue urora.

Jnurpa¢ ypoka:

«KTO € nerckux yeT 3aHUMAaeTcsl MaTEMaTUKOM,
TOT pa3BUBAET BHUMAaHHE, TPEHUPYET CBON MO3T,
CBOIO BOJIO, BOCIIUTHIBAET HACTOMYUBOCTH

Y YIIOPCTBO B JOCTUKEHUHU LICTU».

(A. MapkymieBuu.)
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Xoa ypoka

MpenonaBaresb: CeroaHs Ha ypoKe HaM MPEACTOUT 00OOITUTh, CHCTEMATU3UPOBATh U YTIyOUTH
3HAHHUS O MPOU3BOTHOM.

Ypok Oyner mpoXoauTh B UTPoBOi popme. Bl ceroans Oynere alblIMHUCTAMHU, KOTOPHIE TOJKHBI
«oKopuTh» «IIuk mpou3BoaHOM». JIJIs1 3TOTO BBl pa3/iesieHbl Ha 3 KOMaH/bl, B K&KI0W KOMaH/Ie
BBIOpAH KaluTaH.

[lepen Bamu UTpoOBOE 1MOJIE, KOTOPOE COCTOUT M3 IJIAHIIETA (Ha HEM M300pakeHbI MapIIPYT U
TIPUBAJIBI).

[TpuBansl (ux 5) MPOHYMEpPOBaHBI, CTAPT 0003HAUCH (PIIAYKKOM.

Ha xaxxiom mpuBasie Haio BBITIOJIHATH 3a7aHue. [[paBHIIbHOCTD BBHITIOTHEHUS 3aJJaHUl 51 Oy 1y
MPOBepsATh. EcIu B pellieHny Wi Mpu OTBETE Ha BOMPOC AOMYIIEHA OMTHOKA, TO YWICHBI KOMaH/IbI
JTOJKHBI €€ UCTIPABUTD.

Harmre Bocxos1eHME HAYMHAETCS CO BCTPEUYHM C BECEHHUM I[BETKOM — poMatikoi. Ho 3To He
OOBIKHOBEHHAsI pOMAIIKa, B HEW €CTh MaTeMaTHIeCKas 3arajka v BaM MPEJCTOUT €€ PEITUTh.

IMpusaa 1. «<Pomamkay.

Ha sTom npuBae npoBepstoTcsi yMEHUSI HAXOAUTH POU3BOAHBIC GyHKIMH. KoMaHapl TOTyqaroT
SIPKYI0 OyMa)XHYIO pOMAIIIKY, Ha 0OpaTHOM CTOPOHE KOTOPOH cofepKaTcsl 3a/IaHus Ha HaX0XKJICHUE
npou3BoHOM. KanuTan Kak10i KOMaHbI OEPET JIUCTOK U B TCUEHUE 5 MUHYT BBITIOJIHSIOT
MOTy4YEHHOE 3aJjaHue. 3aTeM 110 OJTHOMY YEJIOBEKY OT KOMaH bl BEIXOJIAT K JIOCKE U PEIIaroT.

Haiinute npon3BoaHy0 GyHKIIHH.

3 ) 2
1) y= 12_x 2) y:4x5+x——2 3) y:4s1nx—50tgx+—4
X +3 3 X
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IIpenogaBarenn: pemas 3Ty 3a7a4y, Bbl MBICIHIIN KOJUIEKTUBHO B TPYIINaX, B pe3yJIbTaTe Yero ObLI
HalJIeH BEPHBIN MyTh. A TENEphb 5 YCIOKHIIO 3a/laHHUE, U PEIIUTh €€ JOJKEH MPEACTABUTEND OT

TPYMIIBL

IIpusan 2. «KKoHKypC 3pyAUTOBY.

Onna Tabnuira BeIBeMMBaeTCs Ha 1ocke. [1o oTHOMY YenmoBeKy OT KOMaH/BI IO OYEPEIH BHIXOMIST K
JIOCKE M 3aMOJIHSIOT MPONYIIEHHBIE KJIETKU 3€Ch S 3a/laHHi, MOSICHAS KaXK/IbIi CBOM IIIar.

X (0;-2) |2 (-2; 0) 0 (0; )

/' x) - 0 + 0 )

fx) (1) -1 2 3 3)
4) ®)

VY Hac octayiach o7iHa HE 3aroHeHHas kieTka. Ceiiuac Mbl BEIOEpEM IPYyIUTA U3 BCEX KOMaH/I-
YYaCTHUKOB.

- Yto MBI JOJDKHBI HAITKCATh B MOCIeAHEN KieTke? (max, T.K. (PYHKIHS B 9TOH TOUKE MEHSET 3HaK C
«t» Ha «-»).

IIpenoxaBaresb: Hame aBrkeHrne MPoJ0HKaeTCs, HO TeNepb OyaeT Ooliee CI0XKHBIN MpUBall.
Hpusau 3. «I'padpur» (KOHKYPC KATUTAHOB)

Ha sTom mpuBase MbI TpOBEpUM Ballle yMEHHE YKa3aTh CBOMCTBA (DYHKIIMH MO XapaKTepy U3MEHEHHS
rpaduka. [Ipesenranus ciaiias! 3,4,5

Heobxonumo ykasarb:

1)O6macts onpeneneHus, 00JI1acTh 3HAYCHUS
2)IpOMEKYTKH, T/Ie MPOU3BOAHAS (DYHKIIMH TIOJIOKHUTEIbHA.
3) KpUTHYECKHE TOYKU (DYHKITHH.

4) TOYKH SKCTpEMyMa.

F7 &

-t
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HpenonaBaTenL: MBI C BaMU JOIUIH 40 CCPCAUHLBI ITYyTH, YCTAJIH, ;[aBaﬁTe HEMHOI'O OTJOXHEM U
MOCMOTPUM, KaKHe LIBETHI paciBeIH Ha ropax. (Yyamumces onsTh NpeasiaraeTcs «poMalikay: Ha
00paTHOI CTOpPOHE JICTIECTKOB HanmucaHbl HOMepa 1, 2, 3, Kanutadsl OTpHIBAIOT 1O JIENECTKY, TEM
CaMbIM OTIPEEINAIOT MOCJIEJ0BATEIbHOCTD BBITIOJHEHUS 3a1aHUM ).

IIpuBan 4. «Icraderar.
OTOT NpUBa MOCBSIIEH OCHOBHBIM ()OpMYJIaM TEMBI.

Ta xomaHga, KOTOpasi OTOpBaJja JIETIECTOK ¢ udpoi 1, HaunHaet nepBas. Ha qocke BUCHT 11akar, Ha
KOTOPOM B CTOJIOMK HamMCcaHbl (YOPMYJIbI, B KOTOPBIX BMECTO OJIHOM KaKOH-TNOO BEIMYUHBI BHIpE3aH
KBaJpar.

GxO-1y=__ y_ (tgx)'=_____
¢'=__  , c=const. v 1

. Y = (;)’Z -
@+oy=_ o= (V)=
(-vy=__ Ginxy=____ (ctgxy=___
(Cuy=_ (cosx)y=____ Gx+s5y=__

CeroJiHsi MBI C BAMU CTOJIBKO TOBOPHIIM O KPAacoTe, O IIBETAX, UTO YKe Mopa coOpaTh OyKET HALTUX
MaTeEMaTUYECKUX 3HAHUU.

IIpuBan 5. «MaremaTnyeckuii Oyker».
Kaxnast komanaa noiaydaer TpH U3 3aJJaHUMN:
1) Jomomuuts onpeneneHue: «IIponsBoanoi GyHKIu f B TOUKE X, HA3BIBACTCS YHUCIIO. .. ).

2) BeraBbre nponycku: «CyliecTBOBAaHUE TPOU3BOJHOMN. .. 3KBUBAJIEHTHO CYIIECTBOBAHUIO. . .IPU
3TOM YTJI0BOH KO3 (UIHEHT KacaTenbHO# paBeH f' (Xo).

3) UckitounTte nuiHee:
(ut+v)=u+v'
(u-v)'=u'-v'

y = f(x0) + ' (x0) (X - x0)
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(Cu) =Cu'
Yy uv-uy
14 V2
4) Haiinute popmyny /Ui BEIYUCIICHUS IPOU3BOAHOM cTeneHHON pyHKInH X"
5) Hanumure ypaBHEHHE KacaTeIbHON
6) B uéMm 3akrouaeTcss MeXaHUYECKU CMBICI TIPOU3BOTHOM ?
7) Uto Takoe KpUTUUECKHE TOUKU?
8) X0 Ha3bIBAETCS TOUKOM MaKCUMyMa, €CIIH ...

9) X0 Ha3bIBa€TCA TOYKON MUHUMYyMa, €CIIH ...

Ha crone nexaTt MCKyCCTBEHHBIE IIBETHI, K cT€0EIbKaM KOTOPBIX MPUKJIEEHbI BAPUAHThI OTBETOB
(cpenu OTBETOB €CTh BEPHBIH). YUaCTHUKN KOMAaH/I MOAXOAT U BRIOMPAIOT MPaBUIIBHBINA OTBET C
IIBETKOM. LIBeThI cTaBAT B Ba3y, B pe3yJbTaTe 4ero MoJy4aeTcsi «MaTeMaTUYeCKUN OyKeT».

BbI HEeMHOTO OTJJOXHYIH, TOTIOO0BAIMCH KPACOTOM rop, HaOpalTuCh TBOPUYECKHUX CHII M BaM ceilvac
IIPEJICTOUT COBEPUINTB MOCIEHEE BOCXOKACHHUE, IPEOAOIECTh ITOCIECIHUI MATEMAaTHIECKUI IPUBAJ.
Ji1s 4ero HeoO6X0IMMO Pas3raaTth KPOCCBOPI.

1) Kak Ha3piBaeTcst HaX0XACHUE TIPOU3BOIHON JaHHOUW QyHKIUH f ?

2) Kak Ha3pIBaeTCs TOUKA, B KOTOPOM MPOM3BOJIHAS MEHSIET 3HAK C «+» Ha «-»?
3) IlepemenHas x B 3a1aHUU PYHKIUH Y = - 3X + 47

4) Kaxoii y4eHbIi1 BBEJI TEPMHUH «IIPOU3BOAHASIN?

5) Kak naspiBaeTcs npsmasi, mpoxosiias yepes T.(Xo; f(Xo)) 1 umeromas yrioBoit kodddummeHT '
(X0)?

OtBertnl [Ipesenrtanus criaiibr 8
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Ha ceronusmzeM ypoke Mbl ¢ BAMM pa3BUBAJIM BHUMaHUE, TPEHUPOBAIU CBOM MO3T. Y MEHHE
IPUMEHSATH MTOJyYCHHbIE 3HAHUS BaM MIPUTOATCS U B Ballei MpodecCHOHaIbHON AEITEIbHOCTH.

IIpenogaBaresn: U B 3akmoueHny, 51 XoTeaa Obl TPOYUTATH CIIEAYIONIEEe CTUXOTBOPEHHUE:
[Iponoskaercs Bek,

W npyroii npubnmkaercst BEeK

[To KpeMHHUCTBIM CTYTICHSIM,

B306wupasich k onacHBIM BEpIIMHAM.

Huxkorna, Hukorjaa, HUKOTqa

He otnact 4yenosek

CBoero npeBoCcxo/ICTBA

VYMHEUIINM Ha CBETE MalllHaM.
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KOHCIIEKT YPOKA HA TEMY «OBOBIIIEHUE ITOHATHUSA O IIOKA3ATEJIE
CTEIIEHN» C TIPUMEHEHUEM MHTEPAKTUBHOI'O OBYUYEHMUS (IEJIOBAS UI'PA)

OnHOi U3 aKTyalIbHBIX POOJIEM COBPEMEHHOI METOIUKH MPENOJaBaHus SBISIETCS pa3BUTHE
MOTHBALIUH YJaIIUXCs. YBEIMUCHNE YMCTBEHHOM Harpy3Ku Ha ypoKax MaTeMaTHKHU BBIHYKIACT
3aIyMaThCsl HAJ TeM, KaK MOAJIEpKaTh y 00y4JaloUIXcsi MHTEPEC K U3y4yaeMoMy MaTepHaiy, ux
aKTHBHOCTH B TEUEHHUH BCero 3aHATHSA. HeoOX0amMo m03ab0THTECS 0 TOM, YTOOBI HA 3aHATHIX
KaX/1plif 0Oyuaromuiicss paboTas akTHBHO M yBI€UEHHO. B chopmupoBaBieiics cuTyanum Ha
IIOMOIIb IPENOAABATEIIO MPUXOAIT HHTCPAKTHBHBIE TEXHOJIOTHH. J{e1oBast Urpa — COBPEMEHHBIN
MpU3HAHHBIA METOJ] O0yUYEHUS ¥ BOCIIUTAHUS, 00JadaroIInii 00pa30BaTeIbHOM, pa3BUBAIOIICH U
BOCHUTHIBAIONICH (QYHKIMSIMHU, KOTOPbIE BO3JICHCTBYIOT B OpraHnueckoM eauHcTBe. UrpoBsie popmbl
00y4YeHHsI Ha YPOKax MaTeMaTUKU Aal0T BO3MOXHOCTH 3()(heKTUBHOM OpraHU3aIliK B3aMMOICHCTBHS
npernoaaBaTers u yqammxcs. Jlaxke camble HHEPTHBIE CTYACHTHI BKIIIOYAIOTCs B UTpy. VrpoBas
NeSITeIbHOCTh MOTUBHUPYET Ha 00yYeHHE, B XOJI€ UTPbI KAKIBIN yJaluiics NoaydaeT BO3SMOKHOCTb
JIyMaTh CaMOCTOSITENIbHO, Pa3BUBATh TBOPUYECKOE MBIIUICHUE U pemaTh pa3HO0Opa3HbIe IPOOIeMbl
(TO ecTh MPUMEHSATH MOJTyYCHHbIC 3HAHHUS B ONPEACICHHON JKU3HEHHON CUTYAIHHN).

ean ypoka

CdopmupoBaTh yMeHHE BBITOIHATH IPE0Opa30BaHNE BBIPAKEHUH, COAEPKALIUX CTETIEHHU C APOOHBIM
[I0Ka3aTeJIeM

3agaun:

ooyuarowue

AKTyanu3aius OrnopHbIX 3HAHUN O CTENEHH C JPOOHBIM MOKa3aTeleM

OTtpaboTKa HaBBIKOB MTPEOOPA30BAHUS BEIPAKEHUH, COACPIKAIINX CTEIIEHU C IPOOHBIM MOKA3aTeIeM
paseusaiowjue

PazButue:

OnepanoHHOTO MBIIIJICHHS, HAITPaBJICHHOTO Ha BHIOOP ONTUMANIbHBIX PEIICHU;
[TamsaTH 1 BHUMaHHUS;

YMeHHs NpUMEHATh NOJIy4eHHbIEC 3HAHUS IPU PELICHUU 33]1a4.
gocnumamenbHbvle

@opMHpOBaHUE HABBIKOB I'PYIMITOBON pabOTHI;

Bocnuranue y o0y4aromuxcs camMOCTOSITEIbHOCTU U OTBETCTBEHHOCTH 3a €c€0sl U IPYTUX YJICHOB
KOJUJIEKTHBA;

Bocnuranne ymeHuss KpUTHUECKH M OOBEKTUBHO OIIEHUBATh CBOIO pabOTy U paboTy
OJTHOTPYIIITHUKOB.

Tun ypoka: Ypok - nenoas urpa «IlokopeHre BepIrHbI»
®opmbl padoThl yuyamuxcsi: @poHTanbHasg, UHAUBUyalbHas, TPYNIOBas
Heo0xonumoe TexHnveckoe 000py1oBaHue:
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MynbTUMEIUIHBIN TPOEKTOP U IKPaH;
AKyCTHYECKHE KOJIOHKH;

Kommnsrotep.

ILnan ypoka

Opranu3anuoHHbI MOMEHT (2-3 MUH.)
AKTyanu3aIus oropHbIX 3HaHUH (5 MUH.)
«IToxopenue Bepuay» (30 MuH.)
[TepBas BeIcOTa (CaMOMPOBEPKA)

Bropas BricoTa (rpynmoBas paboTa)
Tpetbs BbicoTa (MHAMBUAYaNbHas auddepeHnrpoBanHas padora).
[TonBenenue uToros (4 - 5 MuH.)
Jomamrree 3aganue (2 — 3 MuH.)
Peduexcus noctmwxkenns nenu ( 1 MuH.)
Xoo ypoka:

OpeanuzayuoHnslii MOMEHm

3aHATHE HAYMHAETCS C MPOCIYIIMBaHuUA OTphIBKa U3 necHu B.B.Bricoikoro «Jly4iie rop moryr
OBITH TOJBKO TOpbI». [lecHs compoBoXk1aeTCs Mpe3eHTalneH.

Ilpenooasamens.: Y KaXXI0TO B )KU3HU €CTh BEPIIMHBI, KOTOPHIE OHH IMBITAIOTCS MIOKOPUTH. Benb
BBICOTA BCET/Ia MpuBIeKana itoieil. CyIHOCTh YeIOBEKa COCTOUT B TOM, YTOOBI BCET/Ia JOCTUTATh
HaMEYEHHOU IIEJIN.

CerozHs Ha 3aHATUH 5 IPUIJIALLIAI0 BACc B SKCIEIUIUIO HA B3ITHE TOPHBIX BeplInH. BaM npeacrout
NEPEBOIIOTUTHCS B CIOPTCMEHOB - aJIbIIMHUCTOB, OKOPSIOIIMX BEPIIMHY 3HaHUH 1101 HA3BaHUEM
«CrerneHb ¢ ApoOHBIM TTOKA3aTEIEM).

Axmyanusayus onopHuIX 3HAHUL

Ilpenooasamens: Ilepen KaxabIM U3 BaC HAXOIUTCS KapTOUKa — CYETUHK, B KOTOPYIO BBl Oyzere
BHOCHUTB CBOM YCIIEX{ B IIOKOPEeHUH ropHbIX BepunH. (I[Ipunoxxenne 1) BrimmmTe B BepXHIOIO CTPOKY
cBou (haMHIIMIO ¥ UMs. B 3T0ii kapTouke BbI OyaeTe (GUKCUPOBAThH MPOXOKIAECHUE KaXKIOH BHICOTHI B
Oanax. B KoHIIE 3aHATHS BBl CAMOCTOSITENBHO MOACYNTACTE HAKOIMBIIMECS 32 YPOK OAJITBI U
BBIICHUTE: Y/IaJIOCh JI BaM TOKOPUTH «TOPHYIO BBICOTY» HJIU HET.

IIposepxa cuapsoicenus: “Ymo 6o3bmem ¢ coboti 6 oopoey?”.

Hpenodaeameﬂb: 3KCH€,Z[I/ILII/II/I BCCTAa NpCAICCTBYCT KPOIIOT/IMBAA IMIOATOTOBKA, ITIO3TOMY CHAa4ajia,
s npeajiararo BaM NpoOBCPUTH CBOIO MMOATOTOBJICHHOCTL K ITIOKOPCHUTO FOpHOﬁ BCPIIMHBI.

p
1) Tponomxkure dpasy: Ecin — - oObIkHOBEHHAS 1podb (q #1) 1 a > 0, To Moz a9 MoHNMaIoT. . .
q
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2) Berunciure yerHo: 167 2713, 81%, 8713, (-144) " (3ananus 3apaHee 3aImicaHbl Ha JOCKE)

3) [Iponomxkute cneayroniye cBocTBa (3aanus 3apaHee 3alMcaHbl Ha JI0CKE)

1604.01/3

4) Beruucnure yCTHO: (3amanust 3apaHee 3aMyCcaHbl HA JOCKE)

49.3

IIpenooasamensv: Wtak, cHapsbkeHUE coOOpaHo. Mbl OTIpaBiisieMcsl B TOPbI Ha TOKOPEHHE TOPHBIX
BEPILH.

Ilokopenue sepuiun
Ilepsas evicoma «Cueorcnas nasunay (Camonposepka)

IIpenooasamens: JI10Oble TOpbI HACKOJIBKO MPEKPACHBI, HACTOJIBKO U onacHbl. [lepBoe, ¢ ueM Ham
npuaETCs CTONKHYTBCS B TOPAaX — 3TO CHEXHast 1aBuHA. UTOOBI BEIOpAThCS U3 — O] CHEXKHOTO
3aBaJla, HY’KHO BBIIIOJHUTH CIEAYIOLIEE 3a1aHHE.

Jesamenvrocmob obyuarowuxca: OOydaronyecs mojy4yaeT 3alaH1e Ha JIBa BapuaHTa U
CaMOCTOSITENILHO BBIMOJIHAIOT €ro B pabounx TeTpaasx. (CTyaeHTHI MOIy4aloT HHIUBUAYAIbHOE
3aJlaHue Ha KapToukax). /[Ba cTyneHTa paboTaroT ¢ 00paTHOM CTOPOHBI JOCKH. Ha BeImomHeHNe
3a1aHUs OTBOJUTCS 5 — 7 MUHYT.

Bapuanm 1

Borunciure: 162 + 2713 + 8134 833

S
Yrpocture Beipakenue: a) (32x719)%3; 0) T =
x4 -x 2
Bapuanm 2
Boraucnute: 273 2512 +16%4 2743
Ynpocrute Beipaxkenue: a) (125x6)23; 0) (a-a’/3)1/6.a%?

ITo 3aBepiiennn paboThl OOyUYarOIIHeEcs, padOTaBIIKE Y JOCKH, OTBOPAYMBAIOT OCKy. MX paboty
nposepsieT yunutenb. OOyuaronmecs, paboTaBIIne B TETPAASIX, OCYIIECTBISIIOT caMOIpoBepky. To
€CTh KQX/IBIF CTYJICHT CAMOCTOSTEIILHO MTPOBEPSIET PABUIIBHOCTD BBIIOJIHEHHS CBOECTO 33 JaHMS,
OMHpasCh Ha pelieHrne Ha Jocke. Kaxmoe BEpHO BBIOJIHEHHOE 33/1aHNEe OIICHUBAETCs B 2 Oaya.
Habpannbie 6aibl 3a npoxoxaeHue « CHEXHOM JTaBUHBD) BIMCHIBAIOTCSA B KAPTOUKY-CUCTUHK.

Bmopas evicoma «Jledosas mpewunay (paboma 6 epynnax)
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Ilpenooasamens: Ha Hamiem myTtu 006pa3oBaiach JeI0Basi TpelluHa. 3HACTE JIH Bbl, KaK aIbITUHUCTHI
JEUCTBYIOT B TAKOM CUTYyalllu?

Ilpumepnvie omeemwl 06yyaowuxca: ATbIUHACTHI TOMOTAIOT APYT APYTY... YTOOBI MOIHATH
aNBIIMHKCTA U3 TPEUIMHBI OHU OpOcaloT eMy BepEBKY... PaboTatoT B cBs3ke. ... O1HOMY BbIOpaThCs
OUYEHb TPYAHO, HYKHA IMOMOILb ApYTa.......

Ilpenooasamens: VI3 Balmx OTBETOB CJEYET, YTOOBI BEIOPATHCS U3 JICAOBOU TPEIIUHBI,
HeoOxoauMo paboTaTh B KOMaH/e. BOT 1 MBI ¢ Bamu crienyroniee 3aanue OyaeM BBIIOTHATH B
rpymnmnax.

Hesamenvnocmo odyuarowuxcs: CTyASHTHI IeNATCS Ha rpymmbl o 4 — 5 yenoBek. Kaxmas rpynmna
MOJTy4aeT KapTOUKy C 3aJJaHUSIMH, B PEIIEHUN KOTOPBIX JTOMYIIEeHbI om0k, OOyJaronuecs J0KHBI
UX OTBICKATh W UCIIPaBUTh. Ha BBITIOTHEHHE 3aJaHUs] OTBOAUTCA 5 — 7 MUHYT.

Kapmouka 1

Haiinure ommbku

(1212 +128%7-815%)-125"13 = (11+32-81-3)-(-5) = -200-(-5) = 1000
p-q = (p?-q2)( p?*+2p'? ¢+ )

Kapmouka 2

Haiinnre onmmmbku

(a1/2+2b1/2)2 =a+4b

g-173.161/3- i@ — 9-1.94/3.91/3 — 9-1+4/3+1/3 — 74/3 — 4 ;‘23

Kapmouka 3

Haiinute ommobku

x4 1) (M D)(2-1) = (x -1 (x2-1) = (x2-1)(x2-1) = (x2-1)2
(-625)4 =625 =5

Kapmouka 4

Haiinnre ommmoku

Xy = (x4 — yH) (x4 4y

95f=1- 35f2
270.4.303  312.303

—325.312.305 —31.8 395 9‘;“35

[To 3aBepieHun paboThl, 0OyUaronIMe JOKIAbIBAIOT MIPEMOIaBaTEN0 HaliICHHbIC U UCTIPABICHHBIC
umu omOku. [TpenogaBaTens mpoBepsieT NPaBUIBHOCTD BHIITOTHEHUS 33aJaHUs. 32 KKIYI0
UCTIPABJICHHYIO OIIMOKY HauuciseTcs 2 Oana KaxxaoMy wieHy rpymnmnsl. HaOpanusie 6ayuibl 3a
npoxokaeHue «JIe10BOi TPEIUHbI» BIKUCHIBAIOTCS B KAPTOUKY-CUETUHK.

Tpemws evicoma «Kamnenaoy (unousudyanvras oughgepenyuposannas paboma).
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Ilpenooasamens: He ycrienu Mbl BBIOpaThCs U3 JIEAOBOM TPEUIMHBI, KAK HAa HAC OOPYILIUIICS
kamHenaa. HyxHo pacuucTuth 3aBasl. Bce kamMmHu pa3Hblie: OoJblue U Maienbkue.  Kto — To Oymer
HOCHUThH MaJICHbKHE KaMHH, a KTO — TO Oonbinme. Kax it BeIiOepeT cede 3aanue o CHiiaM.

Jlesmenvrocms obyuarowuxcs: OOydaronecs moryJaroT Ha BEIOop auddepeHIInpoBaHHbIC 3aaHus
pa3HOrO YPOBHS CIIOKHOCTH.

Te, kT0 BbIOpau «OONbIINE KAMHIY, TIOTYYal0T 33JaHHUS TOBBIIIIEHHOTO YPOBHS Ha
WHIUBUIYAJIbHBIX KapToukax. [1o pe3ynbraraM BBITOTHEHUS ATOTO 3aJaHUsI OHU CMOTYT 3apaboTaTh
1o 8 6ayumoB. Kaxk;ioe BEpHO BBITIOJIHEHHOE 3a/IaHHUE OIIEHHUBAETCs B 2 Oaia.

Bapuanm 1

Coxkpatute 1po0b:

m—2m0%> 1+a2/3 x—x3/7 1-ml3
2) mos—2 * O 1_qez ey d) 1+m%5+m
Bapuanm 2

Cokparure 1po0Ob:

2/5 xﬂ.S_xl.S 4_(12"'3 l_bﬂ.5+b

1-x ©) 2+al/?’ 1+p1:s

x+x
x8/5-1

b)

[To 3aBepiieHNN pabOTHI, IpenogaBaTellb MPOBEPSET MPABUILHOCTD BBIMOIHEHUS 3a/1aHUS.

A Te, KTO BBIOpaJl «MalleHbKHE KaMHIY, BBITIOJHSIOT 3a/1aHus 0a30BOr0 ypoBHsI B BHjae Tecta. 1o
pe3yJbTaTaM BBIMTOJTHEHHS STOTO 3a/IaHUsI OHU MOTYT 3apabortats 10 5 6amioB. ([Ipunoxenue 2)

Hab6pannbie 6amtel 3a npoxoxaeHue «KaMmHemnaaay 3amuchBalOTCS B KAPTOUKY-CUETUHK.
Iloosedenue umoeos uepoi:

Ilpenooasamens: Jloporue «anbnuHUCTB! J[aBaiiTe BeraucauM 0asuibl, HAOpaHHBIE BAMH 10
pe3yJibTaTaM TPEX UCIIBITAHUM.

Jlesmenvrocms obyuarowuxcs: OOyqaronIuecs MoJACUYNTHIBAIOT HAOpaHHBIE UMK 0aJUThl U
3aMMCBIBAIOT U3 B rpade «OOmui pe3ynbTaTy.

Ilpenooasamens: JlaBaiiTe moiBe1€M UTOTH.

Ecnu Be1 HaOpanm 18-20 6asioB, TO BbI MOKOPUJIM CaMyIO BBICOKYIO BEPIITUHY — MOJIOAIBI (ommemKa
omauyHo)!

Ecnu Be1 HaOpamm 15 — 17 6amioB — 3aBoeBalii BTOPYIO BBICOTY, XOPOIIO (0mMMmemKa Xopouio).

Ecmu 11 - 14 6amioB — BbI MOKa OCHIMIIH TOJBKO MEPBYIO BBICOTY, 3TO TOXKE HETUIOXO (ommemKa
V0081emE8OPUMETILHO).

Ecnu Bbl HaOpanu MeHee 11 6amioB, TO BbI OCTAIKCh y MOJHOXKUS BepinHbl. Ho He oropyaiitecs!
Bawm emie pa3z Heo6X01MMO IPOITH NOATOTOBKY U TOBTOPUTH BOCXOXK/IEHHE, Ballla BEPILIMHA y Bac
enie Brnepean!
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Hesmenvnocms odyuarowuxcs: Odydaromuecs COrjIacHO PEUTHHIY BBICTABIISIIOT ce0€ OTMETKY 3a
ypok B rpade «OTMeTKa» U CIa0T CBOIO KApTOUYKY — CUETUYUK IPENoJaBaTelio.

IIpenooasamens (110 CBOEMY YCMOTPEHHIO) BHICTABIISIET 3TH OTMETKHU B KypHAJL.

Jlomawmnee 3a0anue:

1 i1 1

4-32 a2—g2 x+x2
; 0) ; B) 5

92_3 a—e 2x

1
p2—>5
p—25

Cokparure 1po0sb: a)

r)

1 1 1 1
Vrpocrute Beipaxkenue: a) (1 + ¢2)? - 2¢2; 6) \e +/c - (62 + c2)?

1 1 11
qz pz pq2+p2q
Ympocrure Bepaxenue: (— 1+ —11)

p—p2q2 q-p2qz P71

Pedghnexcus docmudicenus yenu:

Ilpenooasamens: MONPOIIY Bac MPOJOJIKUTH OJIHY WA HECKOJIBKO (hpa3 v MPOAOKUTH e
OBLIIO UHTEPECHO. ..

OBLIO TPYIHO. ..

s1 BBITIOJTHIJT 331aHUS. . .

y MEHsI TOJYYHIOChH ...

YPOK JTaJl MHE ISl KH3HH. . .

Heamenvrnocmo o6yuarowuxcs: O0yJaronecs Mo KeJIaHHIO MPOJODKAIOT OHY HITH HECKOJIBKO
dbpas.

Ipunosicenue k niany-koncnekmy ypoxa « Obobwenue nowsamus o nokazameine CmeneHuy
Ipunooiwcenue 1.

Kaprouka — cuéruuk (Damunust, umsi)

Bricorta basel

1. Cuexuag 1aBuHA

2. JlenoBas TpemnimHa

3. Kamuemnan
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OO6mmit pe3yabTaT

OTMeTKa

lIpunoscenue 2.
Tecr
Bovibepume 00un u3z npeonodceHHblX 0meemoa.

Ynpocrure Boipaxkenue: (1 —c?)(1 + c'?)

(1 _C1/2)2
1-c
1-2c"2+¢

Ynpocrtute Beipaxkenne: (1 —a'’?)?

l—a+a?
—2a+a?
1-2a"%+a

Paznoxwure Ha MHOKHTENH: B4 — B2

B8¥* (1 —B)

B2 (84— 1)

812 (82 1)

Pa3J0KHUTh HEB3S

PaznoxxuTe Ha MHOXKUTENU: a — B
as (a2 B'?)
(a—8"%)(a+38'"2)
Pa30KHUTh HETB3S

(a1/2_ BI/Z) (a1/2 +B1/2)

OrnenuBanue TecTa: |1 MpaBUIIBHBIN OTBET — 2 0ajuia; 2 MpaBUJIBHBIX OTBeTa — 3 Oamna; 3
MpaBUJIBLHBIX OTBeTa — 4 Oayia; 4 MpaBWIBHBIX OTBETA — 5 OAJIOB.



2. KOHTPOJ/IbHO-OEHOYHBIE MATEPHAJIBI JJI51
ITPOMEXYTOYHOU ATTECTAIIUUA 11O YYHEBHOU JTUCIIUIIJIMHE

3.1 3a0danus Ons npogedenus IK3amena

Yci10BuS BHINIOJTHEHUSI 3a1aHUS

1. MecTo BBINOJIHEHUS 3a1aHUs - KAOWHET MaTeMaTUKU

2. UctouHuky MHGOpMALIUK, pa3pelieHHbIE K UCIIOIb30BAHUIO HA HK3aMEHE.

Bomnpocel Kk 3x3aMeny

[lenbie u panMoHaNbHBIC Ynciia. [[eicTBUTENbHBIC YHCIA.

[Mpubmmxénnsie Borancienus. [IpuOmkéHHoe 3HaYeHNEe BEIMYMHBI U IOTPEIIHOCTH TPUOIMKESHUI.
KopHu HatypanbHON CTENEHU U3 YUCIIA U UX CBOMCTBA.

CreneHnu ¢ palMoHaIbHBIMU [TOKA3aTEISIMU U UX CBOMCTBA.

Jlorapudm umncna. OcHOBHOE Jorapu(pMHUUECKOE TOKAECTBO. JlecATHUHBIE U HaTypallbHbIC
J0Tapu(pMBbl.

[IpaBuna neiictBuii ¢ norapupmamu. Ilepexoa kK HOBOMY OCHOBAHHIO.
Pannannas mepa yria. BpamarenbHoe JBUKEHHUE.

CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHCIIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA.

DopmyJibl IPUBEACHUA.

CuHyC, KOCHHYC U TAaHI'€HC CyMMBI U Pa3HOCTH JIBYX YIJIOB.

CuHYyC 1 KOCHHYC JBOIHOIO yria.

DopMyIIbI ITOJIOBUHHOTO YIJIA.

[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKHUX (PYHKIMH B IPOU3BEICHHE U TIPOU3BEICHHS B
CyMMY.

BripakeHne TpUroHOMETpUUeCKUX (PYHKIMI Yyepe3 TAaHTeHC MOJIOBUHHOTO apryMEHTA.
ApKCHHYC, apKKOCUHYC, apKTAaHT'€HC ¥ ApKKOTAHT€HC YuCIIa.
[Ipocreliliie TPUrOHOMETPUUECKHE YPABHEHUS.

Oynkiuu. O65acTh ONpeeieHnss 1 MHOXKECTBO 3HaUeHUH; rpaduk QyHKIMH, mocTpoeHHE TpapuKoB
(byHKUUH, 3alaHHBIX Pa3IMYHBIMH CIIOCOOAMHU.

CpoiicTBa ()yHKIIMH: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHHUYEHHOCTD, IEPUOTUIHOCTb.
[TpomexyTkH Bo3pacTaHus U yObIBaHUS, HAHOOJIbIIIEE U HaMMEHbIIIee 3HAU€HUsI, TOUKU IKCTpEMyMa.

Ob6parnbie pyakun. O61acTh onpeneneHuss U o01acTh 3HaUeHUH obpatHoit pyHkmu. I'padux
00paTHO (HyHKIIHH.
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Apudmerndeckue onepanun Hajl GyHKIHAMA. CrioskHast GyHKIUS (KOMITO3HITH).
Crenennas ¢pyHKuus, €€ CBOMCTBA U rpauK.

[NoxazatenbHast 1 norapudmudeckas GyHKIMH, UX CBOUCTBA U TpauKH.
Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

OOGparHbie TpUTOHOMETpHYECKUE QYHKIIUH, UX CBOMCTBA U TpaduKy.

B3aumHoe pacronioxeHue IByX IpsIMbIX B IPOCTPAHCTBE.

[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH.

[TapamienbHOCTD IIIIOCKOCTEH.

IIepnieHAUKYISAPHOCTD NPSAMOU U IIJIOCKOCTH.

[eprienauKynAp 1 HAKIOHHAS.

Yron mexay npsiMoil U IIIOCKOCThIO. [IByrpaHHbIN yroi. YTod MEXy III0CKOCTSIMHU.
[leprieHANKYASIPHOCTD JBYX MIOCKOCTEH.

ParnmonanbHble ypaBHeHHS U cucTeMbl. OCHOBHBIE TPUEMBI UX peIIeHUs (Pa3ioKeHHe Ha
MHOXHTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, rpaduyecKuii METO.).

PannonanbHbie HepaBeHCTBA. OCHOBHBIE IPUEMBI UX pELICHNUS (pa3sioKEHNE HA MHOXKHUTEIH,
BBE/ICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpapuuecKuii MeTox).

WppanmonansHble ypaBHEeHUS U cucTeMbl. OCHOBHBIE TPUEMBI UX pellIeHus (pa3ioKeHue Ha
MHO>KUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpaUuecKuii METO.).

WppannonanbHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI UX pellIeHNs (pa3sioKeHNE Ha MHOXKHUTENH,
BBE/ICHHUE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpaUUecKuii METO).

[Toxa3zaTenbHbIe YpaBHEHUS U cucTeMbl. OCHOBHBIE TPUEMBI UX pelIeHUs (pa3iokKeHne Ha
MHOXHTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, IpadUuecKuii METO.).

[ToxazarenbHble HepaBeHCTBA. OCHOBHBIE MPUEMBI UX pelIeHUs (Pa3iokKeHHE Ha MHOKUTEIH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA, rpapuuecKuil MEeTox).

Jlorapugmuueckue ypaBHeHUs U cucTeMbl. OCHOBHBIE MPUEMBI HX PEIICHUS (pa3iokeHue Ha
MHOXHTEJIH, BBEJICHNE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, IpaUuecKuii METO.).

Jlorapugmuueckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX pelIeHU (pa3oKeHHe Ha MHOKHUTEIH,
BBE/ICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpauuecKuii MEeTox).

TpuronomeTrpuueckue ypaBHEeHUS U cucTeMbl. OCHOBHBIE TPUEMBI UX PELICHUS (pa3oKeHUe Ha
MHO>KUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpauecKuii METO).

Tpuronomerpuyeckue HepaBeHCTBa. OCHOBHBIE MPUEMBI X PEIICHUS (Pa3ioKeHUe Ha MHOXKHUTEIH,
BBE/ICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpauuecKuii METO).

IMocnenoBarenpHOCTH. CIOCOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEIBHOCTEM.
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[TonsTue o npenene nocnenoparenbHOCTU. CylIECTBOBAaHUE MTPEIEIa MOHOTOHHOM OrpaHU4YEHHON
IIOCJIEI0BATEIbHOCTH.

[TonsiTre 0 HEMPEPHIBHOCTH (DYHKLIUH.

[IpousBoanas. [TonsTre 0 Mpon3BOAHON (HYHKIIMHU, €€ TEOMETPHUECKUIN U (PU3UYECKHI CMBICIL.
YpaBHeHHUE KacaTelbHOU K rpaduKy )yHKIUH.

[IponsBoHbIE CyMMBI, pa3HOCTH, IPOU3BEAEHUS, YACTHOTO.

[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

[IpumeHeHne MPOU3BOTHON K UCCIIETOBAaHUIO (DYHKIIMA U MTOCTPOSHUIO TPA(UKOB.
Bropas npousBoaHas, e€ reoMmeTpruuecKuil U GU3NIECKUN CMBICIL.

[IpumeneHre BTOpoi MPOU3BOIHON K UCCIEIOBAHHUIO (DYHKIUI U TIOCTPOCHHUIO TPaUKOB.
[TepBooOpasnast u naTerpan. Heonpenen€HHbIl HHTETPAT U €r0 CBOMCTBA.
OnpenenéHuplil nHTErpai u ero cpoiicrea. ®opmyna HeroTona-JleitOnua.

[IpuMeHeHne onpenenéHHOro NHTErpaia Al HAX0XKICHHS TUIONaAN KPUBOJIWHEWHON Tpaneuu.
[Tpusma. [Ipsamas u HakoHHas npusMa. [IpaBunbHas npusma.

[Tapamnenenunen. KyoO.

IInpamupa. IIpaBunbHas nupamuga. Y ced€HHas nupamMuaa. Terpasap.

Cummerpuiu B KyoOe, mapajienenurese, npusme u nupamue. Cedenus ky0a, IpU3Mbl U MUPAMUIBI

[IpencraBnenue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadAp, KyO, OKTa’p, T0AEKAdAP U UKOCAP).

Hunuaap. OcHoBaHue, BRICOTA, OOKOBasI MOBEPXHOCTh, 00pa3yromas, pa3Béprka. OceBoe ceueHUe u

CCUCHUC, MMAPAJUICIIBHOC OCHOBAHUIO.

Konyc. Yceuénnslii konyc. OCHOBaHUE, BRICOTA, OOKOBAsi TOBEPXHOCTh, 00pa3yromas, pa3BépTKa.
OceBoe ceueHHe U CeYeHHE, TapauIeTbHOE OCHOBAHHUIO.

[Tap u cdepa, nx ceuenus. KacarenbHas mIOCKOCTh K cdepe.

[TpsimoyronbHas (AekapToBa) cucTeMa KOOpAMHAT B pocTpaHcTBe. DopMysia pacCTOSHUS MEXKAY
JIBYMsI TOUKaMU. Y paBHEHUE Cephl.

Bextopsl. Koopaunats! BekTopa. Moayib BekTopa. PaBeHcTBO BekTOpOB. Pasnoxxenue BekTopa 1o
HarpasiaeHusM. [Ipoekius BeKTopa Ha OCb.

CrnoxeHue BEeKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CkanspHoe Mpou3BeIeHUE BEKTOPOB. YTOJI MEXAY ABYMS BEKTOPaMH.
OcHOBHbBIE TOHATHS KOMOMHATOPHKH.

®dopmyna buroma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 purmenToB. TpeyronpHuk [Tackans.
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Co0bITHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKEHHE BeposTHOCTEH. [ToHsATHE O
HE3aBUCUMOCTHU COOBITUM.

JuckpeTHas ciiydaliHasi BETMYMHA, 3aKOH €€ paclpeIe/ICHUS.
YucnoBble XapaKTEPUCTUKHA TUCKPETHON CIyYailHON BEJIUYUHBI.

[IpencraBnenne AaHHBIX (TAOIUIIBI, TUArPaMMBIL, TPaQHKH), TeHEpaIbHas COBOKYITHOCTb, BBIOOPKA,
cpeaHee apu(pMETHIECKOE, METUAHA.
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3.2 DK3aMeHaI[MOHHBII TECT II0 MAaTEMATHUKE
SK3AMEHAIIMOHHBIN TECT IO MATEMATHUKE
Bapuant Ne 2

1. VopocTure Belpaxkenue: n°° -n """

1) n°;2) n’; 3) n%; 4) n*.

V1250
7

1) 4/1248;  2)625;3)25; 4)5.

2. Brraucnure:

3. Beruuciure: log, 20+1log, 3.2.
1) log,23.2; 2)16; 3)3; 4)4.

4. Ha pucynke n3obpaxeH rpaduk 0JHON U3 TaHHBIX PYHKIUH. YKa)UTE 3Ty ()YHKIIHIO.

......

1., x
1)y=(§)'; 2) y=log;x;3) y=log, x;4) y=5".

5
5. Haiinure nponsBoayro Gyakuun: y =e* —0.9x°.

1) y'=xe"" -1.8x; 2) y'=e* —1.8x; 3) y'=xe""' —0.3x’; 4) y'=e" —0.81x.
6. Haiinute MHOeCTBO 3HaUeHUN QyHKIUU: y =13 +sinx.

1) [13;14];  2) [-151]; 3)[12;14];  4) (- o5+ ).

7. X03s11Ka yCTAaHOBWJIA HA YTIOTE€ PEKUM «XJIOIIOK». B 3TOM pexxume crupallb yTIora HarpeBaeTcst
10 80°C, u TepmoperynaTop pasmeIkaer nenb. Koraa ytior octeisaer g0 70°C, nens cHoBa
3aMBIKaeTCs, M yTIOr HarpesaeTcs onsth 10 80°C, u T.1. Ha pucyHke nmpejicTapieH rpapuk
3aBHCHMOCTH TeMIlepaTypsl T yTiora B IpOMEKyTKE BPEMEHU t MEXKy IBYMS IIOCIIEI0BATEIBHBIMU
pa3MbIkaHuAMH 1enu. CKOJIBKO CEKyH]I IENb HAXOANUTCS B PA30OMKHYTOM COCTOSTHUH?
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&0 ......... ......... ........ ..................

0 10 20 30 40 ﬁilll 6;(} T0 80
1)30; 2)40; 3)50; 4)80.

5x-15
x+24

<0.

8. Pemnte HepaBeHCTBO:
1) (-o0; - 24) U (3; + 0); 2)(-24;3);  3)(-3;24); 4)(-0;-3) U (24; + o).

9. Pemte ypaBHEHHE: COSX = 73 .
1) i%+27m, ner;3) J_r%+27m, ne’z;

2) (—1)"%+;m, nezZ, 4 (—1)"%+;m, neZ.

10. PemuTe HepaBeHcTBO: 2°° < 24777,
D) (005 27); 2) Q75+ 0);  3)(-053);  4) 35+ ).

11. Mara3uH 3aKynaeT [BETOYHBIE TOPIIKHU MO ONTOBOM 1ieHe 90 pyOsieii 3a TYKY U IPOJIAET C
HareHkoi 20%. Kakoe Haubosnblee 41cao TaKMX TOPIIKOB MOYKHO KYIHTh B 3TOM Marasuse Ha 1100

pyOmeit?

12. Ha pucyHKe moKa3aHO U3MEHEHNE OMPIKEBOM CTOMMOCTH aKIIUH TOPHO-000TaTUTETHLHOTO
KOMOWHaTa BO BTOPOI1 1oJI0BUHE OKTAOpA. 18 okTs10ps OnzHecmen mpuodpén 480 akiuii sToro
KoMOWHaTa. TpeTh CBOMX aKIIMil OH MPoJiai 25 OKTAOPs, a OCTaBIIHECS aKINH - 27 OKTA0ps. CKOIBKO
pybueit mpuoOpén OU3HECMEH B Pe3yIbTaTe 3TUX OTEPAIIHii?

pyb.

510
a70

430 - - i -
390 - - i |
350 |
310 | |

270

FELWIYErS.F 4
30

16 13 20 2z 24 26 28

13. Ha xner4aroii Oymare ¢ kieTkamu pazmepoM 1 cMm X 1 cM u300paskeH TpeyroJibHUK (CM.
pucyHok). Haiinure ero miuomaas B KBapaTHBIX CAHTUMETpaXx.
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14. Ctpenok cTpenser 1o MUILIEHW OJIUH pa3. B ciydae mpomaxa CTpeioK AenaeT BTOPOM BBICTPEI MO
TOM k€ MUILIEHU. BeposATHOCTH NonacTh B MUILLIEHB IPU OJHOM BbIcTpene paBHa 0,7. Haligurte
BEPOSTHOCTH TOTO, YTO MUIICHDb Oy/ET MopaxkeHa (JINOO MepBbIM, JINOO BTOPHIM BBICTPEIIOM).

5=4.
x—1

15. Haitgute KOpeHb ypaBHEHUS:

16. B tpeyronpanke ABC yron C pasen 90°, AC=1.5, cos 4 = % . Haitgure BC.

17. Ha pucynke uzo0paxeH rpaduk nmpou3BoaHoi ¢pynkuuu f(x), onpeneneHHol Ha nHTepBae (-6;
6). Haiinure Touky skctpemyma pynkuuu f(x) na uarepsaie (-4; 5).

A
24

y=r@

“y

18. JIBa peOpa mpsMOYroJsHOTO MapalieNIeuIe a, BRIXOSAIINE U3 OJHON BEPIIUHBI, paBHBI 12 1 6.
O0beM napamienenuneaa paseH 864. Haiinure ero quaronans.

19. Haiinute 3HaueHue BoipaxkeHus: 12sin150° cos120°.

-t
20. B xo/ie pacnaaa paauoakTHBHOTO H30TOIa, €0 Macca YMEHbIIIACTCS 110 3aKoHy m(t) =m, 27 |
r7ie Mo — HauaibHasi Macca U30ToIa, t (MUH) — Ipouleiiee OT Ha4YalbHOIO0 MOMEHTa Bpems, T —
NepUoJ MoTypachaga B MUHyTaxX. B maboparopuu moydnin BeImecTBO, CoAepKallee B HauaIbHBIN
MOMEHT BpeMeHn mo=40 mr uzorona Z, nepuoj nojypacnaiaa koroporo T=10 muH. B Teuenne
CKOJILKMX MUHYT Macca u30Tona OyaeT He MeHbIIe 5 Mr?

21. B cpeny akiuu KOMIIaHUM MTOJOPOKAIA Ha HEKOTOPOE KOJMYECTBO MPOIEHTOB, a B UETBEPT
MO/ICILIEBEIIN HA TO JK€ CaMO€ KOJIMYECTBO MPOLIEHTOB. B pe3ynprare oHU cTanu cTouTh Ha 4%
ACHICBJIC, UCM IIPU OTKPBITHU TOPI'OB B CPECAY. Ha ckomnpko IMMPOLCHTOB MOAOPOKAIN aKIITUN
KOMITaHUH B cCpeny?
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22. HaiimuTe Touky MEEAMYMa GyHKIMH: Y = (x +16)e™'°.

23. Pemmre ypasuenue: log (2 —x) =log,, x*.

x2—6x+8_ x—4
x—1 x2=3x+2

24. PemuTe HEpaBEHCTBO:

25. Ha pucynke n3o0paxén rpaguk HeKOTOpoi GyHKIMHU (ABa JTyda ¢ 00Ieil HadyamIbHOU TOYKOMN).
[Monw3ysice pucynkom, Berurcaute F(8) — F(2), rne F(x) — oxna u3 nepBoodpa3ubix GpyHkmu f(x).

i |

......................................................................................................



3K3AMEHAIIMOHHBIN TECT IO MATEMATHKE

BapuanTt Ne 1

1. Vapocture Beipaxkenue: b "7 -h>"
1) b—1.96 : 2) b3.5; 3) b—4 ’4) b2.1 )

/375

5
1)5; 2)15; 3) ¥/5;4) 4/125.

2. Brraucnure:

3. Beraucnure: log, 0.6 +1log, 5.
D1; 2)2; 3)-1; 4)0.

4. Ha pucynke n3o0paxeH rpaduk o1HON U3 JaHHBIX QYHKIUH. YKaXuUTe 3Ty QYHKIIHIO.

1) y=log,x;2) y=(0.57";3) y=2"; 4) y=logysx.

5. Haiimute ipon3Boanyto Gyrkmun: y =e* —0.9x”.

1) y'=xe" —=1.8x; 2) y'=e" —1.8x; 3) y'=xe"" —0.3x7; 4) y'=e* —0.81x.
6. Haiinute MHOKECTBO 3HAUYCHUN QYHKIIUU: y =sSinx+6.

1) [5;6]; 2) (- o5+ 00);  3) [-151]; 4) [6;7].

7. Xo3siiKa yCTaHOBHJIA HAa YTIOTE€ PEXKUM «XJIOMOK». B 3TOM pexxkrme criupalib yTiora HarpeBaeTcs
10 80°C, u TepmoperynaTop pasmsikaeT 1enb. Korma yrior octeiBaet g0 70°C, mens cHoBa
3aMbIKaeTcs, U yTIor Harpesaercs onsath 10 80°C, u T.1. Ha pucyHke npescTapies rpaduk
3aBUCUMOCTH TemrepaTypbl T yTiora B IpOMEKYTKE BpEMEHH t MEXKy IBYMsI IOCIEI0BATEIIbHBIMU
pa3mbikaHusAMHU Lend. CKOJIBKO CEKYH/ LIeTh HAXOAUTCS B PA30MKHYTOM COCTOSIHUM?

1)30; 2)40; 3)50; 4)80.
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8. Perinre HepaBeHCTBO: 5x=10 <0.
x+26
1) (-00; 2) U (26; + o0); 2) (-o0; - 26) U (2; + o0); 3)(-2;26);  4)(-26; 2).

9. Pemute ypaBHEHHUE: COSX = BB

1) %—i—ﬂn, neZ; 2) (—1)”%+7m, neZ;  3) i%+27m, neZ;4) (—1)"%+7m, neZ.

10. PemmTe HepaBeHCTBO: 6% < 6°72°,
1) (26; +00); 2) (-0;2);  3) (25t 0); 4 (- 05 26).

11. B netHem narepe Ha Kaxaoro yuyacTHuka nojaraercs 30 r caxapa B n1eHb. B narepe 103
yenoBeka. CKOIBKO KHJIOIPaMMOBBIX YIIAKOBOK caxapa IOHaJo0UTCs Ha BECh Jlarepb Ha 6 JHei?

12. Ha prcyHKe >KMpHBIMU TOUYKaMH MTOKa3aHO CYTOUYHOE KOJIMYECTBO OCAJKOB, BHINAAABIINX B
Kazanu ¢ 3 mo 15 derpans 1909 roga. Ilo ropu3oHTany yKa3pIBarOTCS YKCIIa MECSIA, 0 BEPTUKAIH
— KOJIHNYCCTBO OCAaJKOB, BHIITaBIIINX B COOTBGTCTBYIOH_II/Iﬁ ACHb, B MUJIJIUMCTpPAXx. IL]IH HarjIsJHOCTHU
YKUPHBIE TOYKU Ha PUCYHKE COeTMHEHBI TuHUel. OnpenenanTe Mo pucyHKy, CKOJIbKO THEH 13
JAHHOTO MepHoJa BbI-N1aajno 6ojiee 3 MUILITUMETPOB OCAIKOB.

@

13. HaiiguTe mutomaas mapauienorpaMma, n300pakeHHOTO Ha PUCYHKE.
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1--l i i
'} '} A o
o 1 2 3 X

14. Ha onuMnuane no pycckomy sI3bIKy yYaCTHHUKOB pacCakKMBarOT 10 TPEM ayIuTOpusM. B nepBbIx
IByX 110 120 4yenoBek, OCTaBIIMXCS MPOBOJAT B 3aMIACHYIO ayAUTOPHIO B IpyroM kopmyce. [Ipu
noIcYETe BBISICHIIIOCH, 4TO Beero 0bu1o 400 yyacTHHKOB. HalimuTe BEpOSITHOCTH TOTO, YTO CIIy4aifHO
BBIOpPAHHBIA YYACTHUK MHUCAJ OJIMMITHAY B 3aIIACHON ayJAUTOPHUH.

15. Haitgute KOpeHb ypaBHEHUS: =
2x+3

16. B okpyxknHoctH ¢ ienTpoM O otpesku AC u BD — nuametpsl. Bniucannsiii yroin ACB pasen 38°.
Haiinure nentpaneubsiii yro1 AOD. OTBeT gaiiTe B rpagycax.

17. Ha pucynke nzo6paxen rpaduk pynkuuu f(x), onpenenenHoi Ha uateppane (—5; 5). Haitnure
KOJINYECTBO TOUYEK, B KOTOPBIX Mpou3BoAHas ¢pyHkuuu f(x) pasna 0.

v

gl

\
Y\

18. Bo CKoIBKO pa3 yBEIHMUUTCS 00BEM KOHYCA, €CITU €r0 PaJNyC OCHOBAHUS YBEIMYUTH B 22 paza?

19. HaiimuTe 3Hauenne Boipaskenus: (36a” —1)- (; -
6a—-1 6a+l

).
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TI0K r3KC

20. PediTuHr R MHTEpHET-MarasuHa BEIMUCIIAETCA 110 popmyne R=r, ——"——% 1€
(K+1)
0.02K
m= ol I'mox — CPEIHSAS OLIEHKA Mara3uHa MOKYNAaTEIsIMHU, ke — OLIEHKA Mara3uHa, JaHHas
r,  +0.
nhokK

3Kcrnepramu, K — 4ncio nokymnaresneid, OleHMBIINX MarasuH. Hailaute peiTHHT MHTEpHET-Mara3uHa,
€CJIM YKCIIO MOKYIaTenel, OIEeHUBIINX Mara3uH, paBHo 49, ux cpenHss oueHka pasHa 0,88, a olieHka
sKkcrepToB pasHa 0,38.

21. U3 roponoB A u B, paccTosinue Mexay KOTOpbIMU paBHO 330 KM, HABCTpEUy APYT APYyry
OJTHOBPEMEHHO BBIEXAJIM JBa aBTOMOOWJISI ¥ BCTPETHIIUCH uepe3 3 yaca Ha paccTostHuU 180 kM oT
ropona B. Haiinure ckopocTh aBTOMOOUIIS, BhIeXaBIiero u3 ropona A. OTBer faiite B Km/H.

22. Haifnure Touky MakcuMyMma GyHkmum: y = (2x” —26x+26)-e'’ .

23. Pemure ypaBHenue: 2sin® x +3cos2x+1=0.

2 —
24. Pemnre HEPaBEHCTBO: x—jx <0.
x f—

25. Ha pucynke nzo0paxkeH rpaguk HekoTopou GpyHkiun y=f(x) [Tonb3ysich pUCyHKOM, BBIYUCITUTE

5
OIpeEIEHHBI HHTETpall J f(x)dx.
1

y=rix)
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JUCT PETUCTPALIUU U3MEHEU

Ne Coneprxanue U3MEHEHUs JaTa, HOMep
ILIL IIPOTOKOJIA
3aceraHus
[eJarorn4eckKoro
COBETa
1 2 3
1 BHeceHbl H3MeHEHHS B IEPEUCHb PEKOMEHYEMbIX yUeOHBIX H3aHHH, pelIeHre OT
MHTepHeT-pecypcoB, AOMOIHUTEIBHOM JINTEPATYPHIL. 27.08.2020 No7
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