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@oHJ OIEHOYHBIX CPEACTB y4eOHOM aucuumiauHbl  «MaTemaThka»
pazpabotan B coorBerctBUM ¢  DeaepaibHbIM  TOCYJapCTBEHHBIM
o0Opa3oBaTeNbHbIM CTAaHAAPTOM CPENHEro Npo(eCCHOHATBHOIO 00pa3oBaHUs IO
cnenuainbHOCTH  23.02.07 Texuudeckoe o0ClTy’KMBaHUE ¥ PEMOHT aBTO-

TPAHCHOPTHBIX  CPEJCTB, YTBEPKJICHHOIO  1IpHKa30M  IVIMHMCTEpPCTBA
oOpa3zoBanuss U Hayku Poccum ot 14. 04. 2022 r. Neo 235, dDenepaibHbIM
rOCYy/IJapCTBEHHBIM  O0Opa30BaTENbHbIM  CTaHAAPTOM  CPEJHEro  OOIIero
oOpaszoBanusl, yTBepxkAeHHOrO IIprkazom MuHucrepcTBoM 00pa3oBaHMs U HAyKU
Poccun ot 17.05.2012 1. Ne 413 (pen. Ilpukazom MunucrepctBa 00pa3oBaHus U
Hayku Poccum ot 12.08.2022 r. Ne 732), Pacnopsbxenus MwuHHCTEpCTBa
npocseniernst Poccuu ot 30.04.2021 r. N P-98 «O06 yrtBepxnenun Konuenimu
npenoAaBaHus 00I1e00pa30BaTENbHBIX JTUCIUIUIMH C YI€TOM MpodeCcCHOHATBLHON
HAIPaBJICHHOCTH TPOTPaMM  CpeaHero mpodecCHOHAIBHOTO  00pa3oBaHMsI,
peanu3yemMbix Ha 0a3e OCHOBHOTO 00Imero oOpa3oBaHUs», Ha OCHOBAHUHU
IpUMEpPHOTOo (OHJA OLIEHOYHBIX CPEACTB IO OO0IIe00pa3oBaTeabHON yueOHOU
muciumuinHe  «Matematukay, A NpogecCHOHAJIbHBIX — 00pa3oBaTENbHbBIX
opranuzanuii, paszpaboranHoro ®deaepasbHbIM TOCYJapCTBEHHBIM OIOIKETHBIM
0o0pa3oBaTeNbHBIM  YUPEKICHHUEM  JOIMOJHUTENBHOIO  MPOPECCHOHATBHOIO
oOpaszoBanust «THCTUTYT pa3BUTHS NpOPecCHOHATBHOIO 00pazoBaHus» B 2022 1. u
paboyeil mporpaMmMbl 00111€00pa30BaTENbHON AUCUUILIMHBI «MaTeMaTHKa.

Opranuzanusi-pazpaboTyuk: QeaeparbHOe TOCYAAPCTBEHHOE OOJKETHOE
oOpa3oBaTelbHOE  yUpexXJeHHEe  BbICHIeEro  oOpazoBanusi  «benropoackuit
roCyIapCTBEHHBIN arpapHbii yHuBepcuteT uMeHu B. S. ['opunan

CocraBurens: CunbasitnHa H.A., MIPEIOJABATEIb Kadenps
o011e00pa3oBaTeNbHBIX TUCIUIUIMH bearopockoro rocy1apcTBEHHOTO arpapHOro
yHuBepcureta umenu B. . I'opuHa;

PaccmotpeHa H ono0peHa METOIUYECKOU KOMHCCUEH
arpoOMOTEXHOJIOrHYECKOro KOoJUIe/Ka
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3. CIIMCOK UCTOYHUKOB 289



1. IMacnopTr poHaa OLIEHUBAEMBbIX CPEACTB
1.1. Obaactb npumenennss POC

®OC  mnpenHasHaueH I IPOBEPKM  PE3yJlbTaTOB  OCBOCHMS
o011eo0pa3oBareabHON yueOHOM NUCHUIUIMHBI «MaTtemMaTuka» 1o cuenuagIbHOCTH
23.02.07 TexHuueckoe 0OCITYKUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB

1.2. lleuu u 3agauyu co3panusa ©@OC

Lenpto cozmanuss POC sBIsAE€TCS YCTAHOBIEHUE COOTBETCTBUS YUYEOHBIX
JOCTYKCHHM 3aIIaHUPOBAHHBIM pe3yabTaTam oOyJeHus 1o
oOmieoOpazoBarensHON AUCIUIUTMHE «Martematnkay M TpeOOBaHHUSIM OCHOBHOMU
00pa30BaTENbHOM MTPOrPAMMBI.

®OC perraer 3agauu:

— peanmzanusi MEXKIUCIUIUIMHAPHOTO MOAX0Ja K OTOOpYy colepKaHus
o0111e00pa30BaTeIbHOM  JUCHMIUIMHBI € YY4€TOM  IpodeCcCUOHATbHON
HaIlpaBJICHHOCTH  OCHOBHOM  0Opa3oBaTelbHON  NPOrpaMMbl  CPEIHETO
po¢eCCUOHATIBHOTO 00pa30BaHus;

— KOHTpPOJIb W YIPaBJICHUE MPOIECCOM MPUOOPETEHUsI O00ydYaroIIMMUCS
HEOOXOJMMBIX 3HAHUW, YMEHHMM, HABBIKOB W YPOBHSA C(HOPMHUPOBAHHOCTHU
KomrmeTeHiuu, onpenenéHHpix B @I'OC CITIO no HanpaBiaeHHUIO MTOJATOTOBKH U Ha
ocHoBe PI'OC COO;

— KOHTPOJIb (C MOMOIIbI0 HA0Opa OIICHOYHBIX CPEJICTB) U yHpaBieHUe (C
MOMOIIIBIO AJIEMEHTOB OOpPAaTHOM CBSI3W) NOCTKEeHHEM 1ieneit peanusaruu OIOII,
ONpEJENCHHBIX B BHJI€ HaOOpa OOIIEKYJbTYPHBIX, OOIIECIPOPECCUOHAIBHBIX W
poeCCHOHATEHBIX KOMITIETCHITNI BBIITYCKHUKOB.

Hasznauenue goHaa OLIEHOUHBIX CPEACTB: UCIOIB3YETCS ISl ONIEPATUBHOIO
U PETYJSIPHOTO  yOpPABJICHHS Y4eOHOW JIEATETBLHOCTBIO (B TOM  YHCIC
CaMOCTOSATENILHOM) CTYJCHTOB, a TakKe TNpPEIHA3HAYCH I OIICHKH CTEIICHH
JOCTIDKCHUSI  3aIJTAHUPOBAHHBIX  PE3YJIHTATOB OOYYEHHsS] TI0 3aBEpIUICHUIO
OoOy4eHHs B YCTAHOBJICHHOUN YUEOHBIM IJIAHOM (hOpME: IK3AMEH.

[lepedyeHb BHIOB OIIEHOYHBIX CPEJCTB COOTBETCTBYET pabouell mporpamme
JTUCIUTUIMHBL « MaTemaTukay.

1.3. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 001Ie00pa3oBaTebHOM
aucuIJIMHbI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHUs y4eOHOM TUCIMILUIMHBI 00YUYaIOIIUICS JOJIKEH YMETh:

® HCKaTh M HAXOAUTh OOOOIIEHHBIC CIIOCOOBI pElIeHUs 3ajad, B TOM
YuCJIe, OCYIIECTBIATh Pa3BEPHYTHIM MHPOPMAITMOHHBIN MOUCK M CTaBUTh HA €ro
OCHOBE HOBBIE (YueOHbIE U TO3HABATEIbHBIC) 33/1a4H;

® OLEHUBATH U OOBICHATHL WHPOPMALMIO C PA3HBIX TO3UIIHH,
pacrio3HaBaTh U (PUKCHPOBATH IPOTHBOPEUHS B MH(DOPMAIIMOHHBIX HCTOYHUKAX;

® HCHOJIb30BATHh PA3IUYHBIE MOJEIbHO-CXEMAaTUYECKUE CpEICTBA s
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIIEHWW, a TAKXE MPOTUBOPECUUH,
BBISIBJICHHBIX B MH()OPMAIITMOHHBIX UCTOYHHKAX;
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® NMPUMEHATH PAa3HOOOpA3HBIC MCTOYHHKU MATEMATHYECKON HHGOpMAIHH
JUISL OCYIIECTBJICHUSI 1I€JICHAINIPABICHHOTO MOMCKA BO3MOXKHOCTEH I IIUPOKOIO
nepeHoca CpeACTB U CIOCOOO0B JIEUCTBUS;

® COCTABJAITH U OLEHMBATH PA3HBIMU CIOCOOAMHU YMCIIOBBIE BBIPAKECHMUS
IIPU pEUICHUU MPAKTUYECKUX 3a/a4 U 3a/1a4 U3 JPYTUX YUeOHbIX MPEIMETOB;

e ompeneasiTh 1Mo rpadukaM ¥ UCIOJB30BATh MJIS PEIICHHS MPUKIAIHBIX
3aJlay CBOICTBA PEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN;

® CONOCTABJATH MOJYUYECHHBIN pe3yibTaT ACATEIBHOCTU C IMOCTaBICHHOU
3apaHee 1eblo;

® LCIOJb30BaTh NPUOOPETCHHbIC 3HAHMS M YMEHHMSI B NMPAKTHYECKOI
NAeITeJIbHOCTH U MOBCEIHEBHOM KU3HHU JIJIS:

® BBISBIICHUS U OOBSICHCHUSI MAaTEMATHISCKUX aCTIEKTOB TEKYIITUX COOBITUI
Y CUTYyallnl;

® HAXOXIEHUA M MPUMEHEHHUS MPOCTEUIINX IMPOTPAMMHBIX CPEACTB U
ANEKTPOHHO-KOMMYHHKAIIMOHHBIX CUCTEM MPU PEUICHUHA MaTEMAaTUYECKUX 3a/1ay;

® MPUMEHEHMs] TMPUKIAAHBIX MpPOTpaMM M TPOrPaMM  CHUMBOJIBHBIX
BBIYHCIICHUM TSI UCCIIEIOBAHUSI MaTEMaTUYECKUX 00BEKTOB;

® [OHMMAHMS POJM MaTeMaTUKU B PaA3JIMYHBIX OTPACIIX HKOHOMHUKH
Poccun.

B pe3ynbrare ocBoeHUs yu4eOHOM TUCIUIUIMHBI 00yYaroIUiCs JOJKEH 3HATh!

® OCHOBHBIE  MAaTeMaTHYECKUE  TOHSATUS W TEPMHUHBI,  METOJbI
JI0Ka3aTesIbCTBa U PEIICHUS] MaTEMaTUUYECKUX 3a/1a4;

® YHUBEPCAIbHBII  XapakTep 3aKOHOB  pAa3BUTHS  MaTEMAaTUYECKHUX
pacCyXJIeHUM; UX MPUMEHUMOCTb BO BCEX 00JIACTSIX YEIOBEUECKON NeATeIbHOCTH;

® LCTOPHUIO Pa3BUTHS MOHATHS YUCIIA; CO3/IaHUSI MAaTEeMaTHYECKOTO aHAJIU3a;
BO3HUKHOBEHHUS W Pa3BUTUSI T€OMETPHUH; OCHOBHBIC aCIEKThl, BO3HHMKAIOIIUE B
caMoi MatemaTuke JJis OpMHUPOBAHUS U PA3BUTHUSI MATEMAaTUUECKOU HAYKHU;

e 0COOCHHOCTM  MaTeMaTH4YeCKOM  Hayku Uil peuieHus  3ajad,
BO3HUKAIOIIMX B TEOPUU U MPAKTUKE, IUPOTY U B TO K€ BPEMs OrpaHUUYEHHOCTH
MPUMEHEHUSI MaTEMATHYECKUX METOJOB K aHAJIN3y U UCCIEAOBAHUIO MPOLIECCOB U
SBJICHUI B IPUPOJIEC U OOIIECTBE;

® BEpOSITHOCTHBIN XapaKTep pa3IMYHbIX MPOLECCOB OKPYKAIOLIEr0 MUPA.

Oco6oe 3HaueHre TUCIUIUIMHA UMeeT npu hopmupoBannu u pazputun OK
u [1K (Tabmuma 1).



Taoauna 1.

KOII H HANMCHOBaAHHC

Ilnanupyemble pe3yJbTaThl 0CBOEHHUS TUCHUILIHHBI

(popmupyembIx Oo0mue JucuunjiMHapHbie
KOMIIeTeHIUil
OK l.BblﬁnpaTL JIP 24. roroBHOCTh K TpyZdy, oco3HaHue 1eHHocTtH | [IP6.1. Bmagenue merogamu J0Ka3aTeNbCTB, aIrOpUTMaMHU
CIIOCOOBI MacTepcTBa, TpyAoIo0ue; pemieHuss 3adad; yMeHwe (OPMYJIUPOBATh OMpE/SICHUS,
pelenust 327124 JIP  25. TrOTOBHOCTH K AaKTUBHOM JI€ATEJIBHOCTH | aKCHOMBI M TEOPEMBI, IMPUMCHATHL  HUX, IMPOBOJIUTH
odeccrona oi TEXHOJIOTHUECKOW ¥ COIMabHOW HampaBieHHocTH, | AOKA3aTCIBHBIC PACCYXKACHNA B XOAC PCLICHUA 3a/1a1;
I HOHAJIBbHOM .

p CIIOCOBHOCTE MHHLMHPOBATD, [LUIAHAPOBATH u | TIP6.2. ymeHue onepupoBaTh MNOHATUSMHU: CTENEHb 4YHUCIA,
ACATCIbHOCTH CaMOCTOSITENIEHO BBIIIONHATD TAKYIO JCSTEIBHOCTD; JorapugM Yuciia; yMEeHUEe BLIHOJ'IH}I}“B BBEIYHCIICHUE 3HAYCHUU
IPUMEHUTEJIbHO K JP  26. HHTEpEeC K  Pa3IuyHBbIM chepam | 1 Npeo0pasoBaHus  BLIDAKEHUH €O  CTENEHAMH U

. rapupmMamMu, 10 BaHUS HO-paIMOHAIbHBIX
Pa3/IMYHbIM npoQecCHOHANTBHOM IESTEebHOCTH. norapug am, peobpasosa ApOOHO-paLuoHas
MP 01 CaMOCTOATENIFHO  (OpPMYyJIUpOBaTh U BLIPDKCHHH,
KOHTEKCTaM ’ Y I1P6.3. ymeHue omnepupoBaTh MOHATHAMU: paLMOHAJIBHbBIE,
aKkTyaJu3upoBaTh  MpoOieMy,  paccMaTpuBaTh €€
UppalroHajbHbIE, MoKa3aTesbHbIEe, CTETICHHBIE,
BCECTOPOHHE;
. norapuMuyYecKrue, TPUTOHOMETPUYECKHE YypaBHEHHS U
MP 02. ycraHaBiuBaTh CYIIECTBEHHBIM NpPHU3HAK WM HepaBeHCTBA, HX CHCTEMBI,
OCHOBaHMSl  JUls  CpaBHCHWs,  KiaccuuKauuu U | [[PG.4. YMCHHE OINECPUPOBATh MOHATHAMH:  (YHKIUS,
0000mIEeHNs; HempepbiBHAs ~ (QyHKIMS, MNPOM3BOIHAS, IEPBOOOpa3Hasi,
MP 03. ompenensitb LEIU AEATENBHOCTH, 3a1aBaTh | ONpPEIEICHHbI HMHTErpan; yMEHUE HaXOIUTh MPOHU3BOJHBIC

napaMeTpbl U KpUTEPUU UX JOCTUKECHUS;

MP 04. BBISBIATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B
paccMaTpUBaeMbIX SIBJICHUSX;

MP 06. BHOCHTb KOPPEKTHBBI B  JESTEIBHOCTb,
OLICHHMBATh COOTBETCTBHUE PE3YJIbTATOB LIENSIX, OLEHUBATh
pHICKa TIOCIIEICTBUM AESTENBHOCTH;

MP 08. pa3BuBaTbh KpeaTMBHOE MBIIIICHUE IPU PEILICHUE
’KM3HEHHBIX TIPOOJIEM;

MP 09. BnageTh HaBbIKAMU Y4€OHO-HCCIIEAOBATENHCKON
U TIPOEKTHOW MAEATENbHOCTH, HABBIKAMU Da3peIICHHS
npo0iem;

3JIEMEHTaPHBIX (byHKLU, UCIOJIB3Ysl  CIIPAaBOYHBIE
MaTepHajbl; UCCIEI0BATh B MPOCTEHININX CIIydasX (YHKIUU
Ha MOHOTOHHOCTb, HaXOAWUTh HAaWOONbIINE U HAMMEHbIINE
3Ha4YeHus (QYHKUWH; CTPOUTh TpapUKH MHOTOUWIEHOB C
UCTIOJIb30BAaHUEM  ammapaTa MaTeMaTHYeCKOro aHaju3a;
IPUMEHSThH TPOU3BOIHYIO NPH PEILICHUU 33]a4 Ha JIBUKEHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE 3a/1a41 HAa HAaUOOJIbIINE
Y HaUMEHbUINE 3HAUCHMs, Ha HaXOXJIEHHE IyTH, CKOPOCTH U
YCKOPEHMS;

I1P6.5. ymenme omepupoBaTh MOHATHSIMH: palMOHAIbHAS
¢byHKUuMs, TOKas3aTenbHas (QYHKIUS, CTENeHHas QYHKIUS,
JorapupmMuyecKas byHKIH, TPUTOHOMETPHUUECKHE
¢byHKuy, obpaTHOe (YHKIMH; YMEHHE CTPOHUTH TrpadHKu




MP 14. BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBS3H H
3a1ady, BBIIBUraThb THIIOTE3Y €€
pelIeHNs, HaXOAMTh apryMeHTbl A JOKa3aTesIbCTBa
CBOMX YTBEpXKICHHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUH
pelieHus;

MP 15. ananu3upoBarh MOJYYEHHBIE B XOJI€ PELICHUS
3a/layd, pe3yJbTaTbhl, KPUTHYECKH OLEHUBATh
JIOCTOBEPHOCTh, MPOTHO3HPOBATH W3MEHEHHE B HOBBIX
YCIIOBHSIX;

aKTyaJln3upoBaTh

nux

MP 18. ymeTb IEpEeHOCUTH 3HAHMSA B IIO3HABATEIIBHYIO U
MPAKTHYECKYIO 001aCTH )KU3HENEATEIbHOCTH;

MP 19. ymeTh HHTETrpUpOBaTH 3HAHUS W3 PaA3HBIX
MpEeIMETHBIX 00JIacTei;

MP 20. BelOBUTaThH ujeu, TMpeanaraTh
OpUTHHAJIbHBIE MOAX0JIE U PEIIeHUsl, U CIIOCOOHOCTh MX
HCIIOJNB30BAHUS B IIO3HABATEIBHOH W  COITMAJIBLHOM

HOBBIC

IMPAKTHUKCE.

M3yUYEHHBIX (PYHKIMHA, NCIIOIB30BATh rPpauKu MPU U3YIECHUN
IIPOLIECCOB U 3aBHCUMOCTEH, IIPHU PEIIECHUU 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB M 3a7a4 U3 PEeaJTbHON KU3HU; BBIPAKATh
(dbopMysiaMu 3aBUCUMOCTH MEX]Ty BEIMUMHAMU;

[1P6.6. ymeHue pemath TEKCTOBBIE 3374l Pa3HbIX TUTIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, JOJM U YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBAPOB U YCIYyT, HAJIOTH, 33aJaudl W3
00J1acTH ynpaBJiIeHUS JIMYHBIMA U CEMEWHBIMU (PMHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA M UX
CUCTEMBI IO YCJOBMIO 3aJayM, HCCIIEOBATH IOJYyYEHHOE
peleHre U OIICHUBATh MPABIONOI00HOCTh PE3yIbTATOB;
I1P6.7. ymeHue  oOmepupoBaTh  TOHATHAMHU:  CpEIHEe
apupMeTHyecKoe, MeauaHa, HauOojblllee W HAaUMEHbILIEe
3HA4YEeHMs], pasMax, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE
YUCIOBOr0 Habopa; yMEHHE W3BJIEKAaTh, HHTEPIPETUPOBATH
uHopMmanuio,  HpeACTaBIeHHYHO B Tabiauuax,  Ha
quarpammax, rpaukax, oTpa)karollyl0 CBOMCTBA peasibHbIX
NPOLIECCOB M SABJCHUI; NPEACTaBIATh HH(pOpMALUIO C
MOMOILBIO Ta0uIy U Jarpamm; UCCIIe10BaTh
CTaTUCTUYECKUE JlaHHbIE, B TOM 4YHCIE€ C MNPUMEHEHHUEM
rpauueCKUX METOIOB H AIIEKTPOHHBIX CPEJICTB;

[TP6.8. ymeHue onepupoBaTh MOHSATHUSMU: CIyYaWHBIA OTIBIT
U Ciy4aiiHoe COOBITHE, BEPOSTHOCTH CIIy9alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOATHOCTh C  HCIIOJIB30BAaHHUEM
rpadUYecKuXx METOJIOB; MPUMEHITh (POPMYJIBI CIOKEHUS U
YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMynbl NpU pELIEHUH 3a7ad; OLEHMBATh BEPOSTHOCTH
peanmbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHE NPUBOAMUTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

I1P6.9. ymenue omnepupoBaTh MOHATHSAMH: TOYKa, MpsMas,
IUIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBII yTOJI,
CKpEIIMBAIOIINECS IpsIMBIE, NapajuIeIbHOCTh "
MEPIICHIUKYIIPHOCTh MPSAMBIX W TUIOCKOCTEH, YTOd MEXITY




IPSIMBIMH, YIOJ MEXAY HPSAMOHN M INIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMM, ~pPAcCTOSHUE OT TOYKM JIO0 IUIOCKOCTH,
paccTossHUE  MEXIY  INPSAMBIMH,  PAaCCTOSHHE  MEXIY
IUIOCKOCTSIMM; YMEHHME HCIOJIb30BaTh IIPU PELICHUM 33134
W3y4YeHHble (aKkThl M TEOPEMBbl IUIAHUMETPUHM; YMEHHE
OLIEHUBATh Pa3Mepbl 0ObEKTOB OKPYKAIOLIETO MUPA;

[1P6.10. ymeHue omepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK,
ceueHHe MHOTOTpPaHHUKA, KyO, MapajuieNnenure], Npu3Ma,
nupamuna, (urypa M TMOBEPXHOCTh BpallleHHs, LWIMHAD,
KOHYcC, 1map, chepa, cedeHus: Gurypbl BpalieHus, TIOCKOCTb,
Kacaromasicss  chepbl, OWIMHApPA, KOHycCa, IUIOUIA]b
MOBEPXHOCTU MHMpaMUAbl, MPU3MbI, KOHycCa, UWIHHIPA,
wiomans  cheprl, o0beM  KyOa,  MPSIMOYTOJBHOTO
napajieNenuneaa, TupaMuasl, NpU3Mbl, HUIMHIPA, KOHYCA,
1apa; yMeHHe M300pa)kaTh MHOTOTPAaHHUKH U MOBEPXHOCTH
BpallleHUs, UX CEUEHHUs OT PYKH, C MOMOIIbI0 YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX  CPEACTB;  YMEHHE
pacmo3HaBaTb CHUMMETPUIO B  INPOCTPAHCTBE, yMEHHE
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPaHHHKH;

[1P6.11. ymeHnue omepupoBaTh MOHSATUSIMU: JBW)KCHHE B
NPOCTPAHCTBE, NOAOOHBIE (QUIypel B  IPOCTPAHCTBE;
UCIOJb30BaTh OTHOILIEHHE IUIOMAAECH MOBEPXHOCTEH U
00BEMOB MO0OHBIX (QUTYp ITPU PELICHNUH 3a/1a4;

I1P6.12. ymeHue BBIUUCIATH TI'€OMETPHUUECKUE BEIMYHHBI
(mmwHA, yroy, IUIONIANb, OOBEM, IUIOMAAb TOBEPXHOCTH),
WCTIONB3YS M3yUeHHBIC (HOPMYIIBI K METO/IBI;

ITP6.13. ymenue omnepupoBaTh MOHATUAMH: HPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOpJAMHATBI  TOYKH,  BEKTOD,
KOOpJMHATBI BEKTOpPAa, CKAISPHOE MPOU3BEACHUE, Yol
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, POU3BEACHHUE BEKTOPA
Ha YHCJIO; HAXOAUTh C TMOMOIIbIO M3YyYEHHBIX (QOpMYI
KOOPJMHATHI CEPEAMHbI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKaMU;

I1P6.14. ymenue BHIOMpATH MOAXOMSANINN W3YYSHHBIH METO]]
JUIs pellieHHs 3aJlaud, PacliO3HaBaTh MaTeMaTHYecKie (PaKThl




¥ MaTeMaTHYECKHEe MOJENH B MPHUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHUE IPUBOJIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUH POCCHUICKOM M  MHUPOBOMU
MaTeMaTHYECKOW HAYKU;

[IPy.1. ymeHue omnepupoBaTh HOHATHUSIMU: OIpEIEICHUE,
aKCUOMa, TeopeMa,  CICACTBUE, CBOMCTBO,  IPHU3HAK,
JTIOKA3aTeNIbCTBO, PaBHOCWIbHBIE (OPMYIUPOBKH; yMEHHE

(bopmyIHpoBaTh oOpaTtHoe u MIPOTHBOTIOIOKHOE
YTIBep)KACHHUE, IPUBOAUTH IPUMEPHl M  KOHTPIPHMEPHI,
UCIIOTb30BaTh METOX  MareMaTHYeCKOH VHIYKIIWY,

IPOBOJUTH JIOKA3aTENbHBIE PACCYKICHUSA IIPH PELICHUU
3aJja4, OLICHUBATh JJOTMYECKYIO IPABUIBHOCTb PACCYKICHHM;
IIPy.2. ymeHue omnepupoBaTb IOHATUSAMH: MHOMKECTBO,
MOJMHOXKECTBO, ~OIEpPALlMU HAJ MHOXECTBAMHU; YMEHHE
UCIOJIB30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar  Juis
OIMCAHUs PEAIBHBIX IPOLIECCOB U SBJICHUN U IPU PELICHUH
3ajiay, B TOM YHCJIE U3 APYIUX YU€OHBIX IPEIMETOB;

[TPy.3. ymeHHe omnepupoBaTb HOHATUSAMM: Tpad, CBA3HBIN
rpad, nepeBo, LUK, rpad Ha MIIOCKOCTH; YMEHHE 3aJaBaTh U
ONUCHIBATh Ipadbl Pa3sIUYHBIMU CIIOCOOAMH; HCIIOJIB30BAThH
rpadbl Ipu pereHny 3aaay;

[1Py.4. ymeHue cBOOOJHO OMNEPUPOBATH  MOHATHIMU:
COYETAaHUE, IIEPECTAHOBKA, 4YHMCIO COYETAHUH, YHUCIIO
NepecTaHoBOK; OmHOM HplOTOHA; yMeHHe HPUMEHATh
KOMOUHATOpHbIE (DaKTHI M pacCyKACHUS JUIs pelleHHs 3a/1a4;
I1Py.5. ymeHue onepupoBaTh HNOHITHAMH: HATypaJbHOE
YHCII0, LIEJI0€ YUCIIO, OCTATOK IO MOJIYJIIO, PalMOHAIBHOE
YUCJI0, MPPALUOHAIBHOE 4YHCIIO, MHOYKECTBA HATypajbHBIX,
LENbIX, PalUOHAIbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHUE
UCIOJIb30BaTh NPU3HAKU AEIMMOCTH, HAaMMEHBIIMN OOIui
JIeIUTeNb U HaUMeHblIee o0l1ee KpaTHoe, alroputM Epkiinaa
OpY  pELlICHMHM  3a7a4d; 3HAKOMCTBO C  Pa3IM4YHBIMU
MO3ULMOHHBIMU CUCTEMAMHU CUHUCIICHUS;

[TPy.6. ymeHne cBOOOAHO ONEPUPOBATH MOHATUSIMH: CTETICHb
C IEJIBbIM [OKa3aTelaeM, KOPEHb HATypaJbHOW CTEIEHH,




CTENIEHb C pAalMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C
JeHCTBUTENILHBIM (BEILIECTBEHHBIM) ITOKa3aTeNeM, Jiorapudm
YHCIIa, CUHYC, KOCUHYC U TAHT'€HC NIPOU3BOJILHOIO YHCIIA;
[IPy.7. ymeHue omnepupoBaThb MOHATUSIMHU: TOXKIECTBO,
TOKAECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTBO,
CHUCTeMa YpPaBHEHMH M  HEPaBEHCTB, PaBHOCUIBHOCTb
YpaBHEHHMH, HEPaBEHCTB U  CHUCTEM, palLHOHAJIbHBIE,
UppalHOHAIbHEIE, NIOKa3aTeJIbHbIE, CTEIICHHBIE,
aorapudmuyeckue, TPUTOHOMETPUYECKHUE yYPaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl; YMEHHE pELIaTh ypPaBHEHMH,
HEPAaBEHCTBA M CUCTEMBI C MOMOILBIO Pa3IMYHBIX NIPHEMOB;
pelaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IAPAMETPOM;
NPUMEHTh YPAaBHEHUs, HEPaBEHCTBA, HUX CHCTEMbl JUIS
peleHrss MaTeMaTHYeCKUX 3a/a4 U 3a/a4 U3 PazIMyHbIX
oOacTeil HayKH U peallbHOMN JKU3HU;

[TPy.8. ymeHue cBOOOAHO ONEpUPOBATh MOHATHAMU: Ipauk
¢byHkuuy, oOpatHas QYHKLIUS, KoMOO3MLUS (YHKLUI,
JAuHeHHas QYHKOMSA, KBaApaTuuHas (QyHKUUS, CTENeHHas
GyHKIMA C LelbIM [OKa3aTeleM, TPUTOHOMETPUYECKUE
GyHKIMU, OOpaTHbIE  TPUTOHOMETPUYECKHE  (QYHKIIHH,
nokaszaTenbHas M Jjorapupmuyeckas GYHKIUH; YMEHHE
cTpouTh rpaduku (QYHKIUH, BBIIOJHATH NPEeoOpa3oBaHUS
rpaduKoB (HyHKIHNH;

YMEHHE WCIOJb30BaTh TIpaduKku (QYHKIUH A0S H3ydEeHUs
IPOILIECCOB M 3aBUCHMOCTEH IPU PELICHUU 3a7ad U3 JIPYTux
y4eOHbIX NpPEAMETOB M U3 pPEATbHOM JKU3HH; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEXK1Y BETUUNHAMU;

yMeHHE CBOOOJHO ONEpUPOBATH IOHATHAMHU: YETHOCTb
GYHKIMM, TEepUOJUYHOCTh  (DYHKLUM, OIPaHUYEHHOCTb
(GYHKLIIUY, MOHOTOHHOCTb (DYHKIIMHU, SKCTPeMYM (QYHKLUH,
HauOosbllee M HauMEHblee 3HAueHus (yHKUUM Ha
IPOMEKYTKE; YMEHHE IPOBOJUTH UCCIIEI0BaHUE (QYHKIIUH;
YMEHHE HCIOJIb30BaTh CBOWCTBA M Tpaduku QyHKIWN IS
pelieHns ypaBHEHUI, HEpPAaBEHCTB M 3a/a4 C MapaMeTpamy;
n300paxaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOMKECTBA
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pelIeHni ypaBHEHUN, HEPABEHCTB U UX CUCTEM;

[1Py.9. ymeHuwe CcBOOOMHO ONEPUPOBATH  TOHATHUSIMHU:
MOCJIEI0BATEILHOCTD, apupmeTHyecKas nporpeccus,
reoMeTpHYecKasi TIporpeccus, OCECKOHEYHO YyOBIBaroOIIas
reoMeTpuyecKast porpeccus; yMeHHe 3aJaBaTh
[I0CJIEIOBATEIBHOCTH, B TOM  4HCI€ C  IIOMOLIbIO
PEKYPPEHTHBIX (HOPMYII;

[1Py.10. yMeHue omnepupoBaTh HNOHITUSIMHU: HENPEPBIBHOCTH
GbyHKIIMHM, acUMOTOTH rpaduka QyHKLIMHU, TepBas U BTOpas
npou3BoAHas (QYHKIWH, TEOMETPUYECKUH U (PU3NUCCKHIA
CMBICII ~ TIPOM3BOJIHOW, TIEpBOOOpasHas,  OINpeleeHHBIN
MHTETpaJ; yMEHUE HAXOAUTh aCUMNTOTHI rpaduka QyHKIUH;
YMEHHE BBIYHCIATH IMPOU3BOJHBIE CYMMBI, TPOHM3BEICHHS,
YaCTHOTO M KOMIO3MUMH (DYyHKIMHA, HAXOIWTh ypaBHEHHE
KacaTelbHOH K TpaduKy QYyHKIINU;

YMEHHE HCIOJIb30BATh IPOU3BOAHYIO Ul HCCIEIO0BaHUs
GyHKIMA, UIsT  HAXOKIASHHWSl HAWIy4yllero peuieHus B
NPUKJIAJHBIX, B TOM 4YHCJE COLMAIbHO-3KOHOMHUYECKUX U
¢usmueckux 3amadax, A ONpPENENICHUs CKOPOCTH U
YCKOPEHHUS; HAXOAWTh IUIOMAAM M O0bEeMBl QUTYp C
TIOMOUIBIO UHTETpaa; NPUBOJIUTH pUMEpbI
MaTEeMaTHYECKOTO MOJICITUPOBAHHUS C MIOMOIIBIO
muddepeHInaIbHBIX YPAaBHCHUH;

I1Py.11. ymeHue omnepupoBaTh NOHATUSAMHU: KOMIUIEKCHOE
YHUCJIO0, CONPSDKEHHBbIE KOMIUIEKCHBIE YMCIA, MOAYJIb U
apryMeHT  KOMIUIEKCHOTO  4Mcia,  (Gopma  3amucu
KOMILIEKCHBIX YHCeN (reOMeTpUdecKast, TPUrOHOMETpHUYECKast
u anrebpanyeckas); yMETb HPOM3BOJUTH apUPMETHUYECKHE
JEUCTBUS ¢ KOMIUIEKCHBIMU YHUCIIaMU; TPUBOAUTH HMPUMEPHI
MCIOJIb30BaHUSI KOMIIEKCHBIX YHCE;

[1Py.12. ymeHue CBOOOJHO ONEPUPOBATH TOHITHSAMHU:
cpenHee apupMeTHUECKOe, MeAWaHa, HauOoibllIee U
HaVMEHbIIIee 3HAYEHUs, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE JUIsl OIHUCAHUS YHCIIOBBIX MAHHBIX; YMEHHE
UCCIIEI0BaTh CTAaTHCTUYECKUE JIaHHBlE, B TOM YHCIE C
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NPUMEHEHHEM TpauyecKuX METOJOB M  BJIEKTPOHHBIX
CPEICTB; TpapMUeCcKH UCCIIEI0BAThH COBMECTHBIC HAOIFOICHUS
C MOMOILBIO IUarpamMM pacCceuBaHMs U JINHEWHON perpeccuu;
[1Py.13. yMmeHue HaXOIuUTb BEPOSATHOCTH COOBITHUH C
UCIIOJIb30BaHUEM TpaUUECKUX METOJIOB; MPUMEHITH IS
pemieHuss  3ama4  (GOPMYJIBI  CIOKEHHSI U YMHOXKEHHUS
BEPOATHOCTEH, (OpMYJy MOJIHONW BEPOSATHOCTH, (POPMYITY
bepnymm, koMOuHaTopHbIe (HaKThl U (HOPMYIIBI; OLIEHUBATH
BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHHE OIEepUPOBATH
HOHSTUSMH: cllyyailHasi ~ BeJMYMHA,  paclpeiesieHue
BEPOSTHOCTEH, MaTEeMaTHUYECKOE OXKHJAHHE, IUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4YaillHOW BEJWYHMHBI, (YHKIUH
pacrpezneneHus u TUIOTHOCTH pPaBHOMEPHOTO,
MIOKA3aTeIbHOT0 U HOPMAJIBHOTO PaCHpeeseHuil; yMeHue
WCIIOJIb30BaTh CBOWCTBA M3YUYEHHBIX paclpeiesieHU is
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIITUX
Yucel, METOAbl BBIOOPOYHBIX HCCIICAOBAHMIA; YMEHHE
NPUBOJIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
NPUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX;

[TPy.14. ymenue cBOOOJHO ONEpUPOBATH MOHATUSMH: TOUKA,
npsiMasi, TUIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JyY, MIOCKUHN
yrod, JIBYTpaHHBIH yrod, TPEeXTPaHHBIN yrod,
IepeceKaroIuecs, MapajjelbHble M CKpEIIUBAIOIINECs
psiMble, TAPAJUIETFHOCTD W TEPIEHANKYIISIPHOCTD MPSIMBIX U
TUTOCKOCTEH, YroJI MEKAY MPSIMBIMHU, YTOJl MEXKIY MPSIMON U
IUIOCKOCTBIO,  YIOJ ~ MEXOy  IUIOCKOCTSIMH;  YMEHHE
WCIIONB30BaTh TPHU PEIICHWH 3a7a4 H3ydeHHbIE (aKThl U
TEOpEeMbl IUIAHUMETPUHM, YMEHHE OLEHHBATh pPa3Mepbl
00BEKTOB B OKpYXalollleM MHpPE; YMEHHE OIepUpoBaTh
MNOHATUAMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
NpaBWIBHBI MHOTOTPAaHHMK, NpU3Ma, MUpaMujia, Gurypa u
MOBEPXHOCTh BpAILLCHHS, LWIMHAP, KOHYC, Mwap, cdepa,
pa3BepTKa TIOBEPXHOCTH, CEYCHHS KOHyca W IIWIMHpPA,
napajjieNbHble OCH WM OCHOBAHUIO, CEUeHHWE MIapa,
TUIOCKOCTh, Kacaromasicst cepsl, MIINHAPa, KOHyCa; YMEHHE

12




CTPOUTh CeueHue MHOT'OTpaHHHUKA, n300paXkaTh
MHOTOTPaHHUKH, (UTYpHl M TIOBEPXHOCTH BpALICHHSA, HX
CeYeHMs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHATh CBOMCTBA TIeoMeTpUYecKUx uryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATh ONPEAEICHUS H3y4aeMbIX
buryp, BBIIBUraTh THIOTE3bI O CBOMCTBaX M MpH3HAKax
reoMeTpruecKux (uUryp, 000CHOBBIBATH MJIM OIIPOBEPIaTh UX;
YMEHHE TPOBOAMUTH KIacCUPUKAIMIO (PUTYp MO pa3IHIHBIM
NpPU3HAKaM, BBINOJIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIE
MIOCTPOEHHUS;

[M1Py.15. ymeHue CBOOOIHO OIEPHPOBATH TOHATHUSIMHU:
wiomanas Qurypsl, o0beM GUrypsl, BeIWYMHA YT,
paccTossHUE OT TOYKH JO IUIOCKOCTH, PAcCTOSHHE MEXIY
OPSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH, ILIOLIA]b
cdepsl, MIOLIAlb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
UINHIPA, 00beM KyOa, IpsSMOYTOJILHOTO MapaJulesienunena,
OUpaMHIbl, TPHU3MbI, LWIMHApPA, KOHyca, IIapa; yMEHHue
HaXOIHWTh OTHOIICHHE 00BEMOB MOT00HBIX (DUTYD;

[1Py.16. ymeHue CBOOOJHO OINEPUPOBATH TOHSTUSMHU:
JIBIKEHHME, MapajyIeNIbHbIi  NEpeHoC, CUMMETpPHUs  Ha
IUIOCKOCTH M B NPOCTPAHCTBE, IMOBOPOT, IMpeoOpa3oBaHUE
o001, TOA0OHbIe (UTYpBI; YMEHHE PACIO3HABATH PaBHbIC
U 1000HbBIe (UTYpBI, B TOM YHUCIIE B NPHPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE MHCIIOJIb30BaTh I'€OMETPHUUECKHUE
OTHOIICHUS, HAXOAUTh I€OMETPHUUECKHE BEIWYMHBI (JUIMHA,
yroj, IJOMaab, O0BEM) NPU PEIIeHHH 3a7ad U3 JIPYrux
y4eOHBIX IPEIMETOB U U3 PEAIbHOM JKU3HH,

[MPy.17. ymeHue CBOOOJHO OINEPUPOBATH TOHITUSAMU:
NpsIMOYTOJIbHAsE CHCTEMa KOOPAMHAT, BEKTOpP, KOOPAMHATHI
TOYKHM,  KOOpAMHATBI ~ BEKTOpa, CyMMa  BEKTOpPOB,
NPOM3BEIEHUE BEKTOPAa HA YMCIIO, PA3JIOKEHUE BEKTOpa IO
0a3ucy, cKanspHOe NPOU3BEICHUE, BEKTOPHOE NIPOU3BEICHHUE,
YTOJl MEXy BEKTOpPaMH; YMEHHE HUCIOIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIM METOA Ul PEIICHUsS T€OMETPUYECKUX 3a1ad
W 3a1a4 JApYrux Yy4eOHBIX MpPEeIMETOB; OIEpUpOBATH
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MOHATUSIMU: MaTpulia 2x2 u 3x3, omnpeaenuTenb MaTpPHUIBI,
reOMETPUUYECKUI CMBICIT ONIPEAEITUTENS;

[IPy.18. yMeHHe MoOIENUpOBaTh peallbHblE CHUTyalUd Ha
S3bIKE MAaTEMAaTUKH; COCTaBISTh BBIPAXKCHHS, YpPaBHEHUS,
HEpPaBeHCTBA M HX CUCTEMbl IO YCJIOBHIO 3aJayH,
HCCIIEAOBAaTh IOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM
anmapara  anreOpbl, MHTEPIPETUPOBATH  MOJYYEHHBIN
pe3yJsIbTaT; CTPOUTh MAaTEMaTHYECKHE MOJEIH C IOMOILIBIO
reOMETPUUYECKUX NMOHATUN U BEJIMYUH, PELIaTh CBA3AHHBIE C
HUMH [PaKTUYECKHE 3aJauyd; COCTaBJISTh BEPOATHOCTHYIO
MOJI€b W HMHTEPIPETUPOBATH IOJYYEHHBIM pe3ynbTar;
pelath NpUKIagHbIEe 3aJa4d CPEICTBAMH MAaTEMaTH4YECKOIro
aHajnu3a, B TOM YHUCIE COLMAJIbHO-’KOHOMUYECKOTO H
(bu3nYecKoro xapakrepa;

[1Py.19. ymenue BoIOMpATh MOAXOASIINN METO JIUIsl pEIICHUS
3a/a4yM; TMOHUMAaHWE 3HAYUMOCTH MATEeMAaTHKH B HW3yYeHUH
MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUH; YMEHHE
pacrmo3HaBaTh  NPOSIBICHHWE  3aKOHOB  MAaTeMAaTUKH B
UCKYCCTBE, YMEHHE MPHUBOJUTH MPUMEPbl MATEMATUYECKUX
OTKPBITHI POCCUICKOM M MUPOBOI MaTeMaTHUECKON HAYKH

OK 2. Ucnoan30BaTh
COBpeMeHHbIE Cpe/ICTBA
MOMCKA, AaHAJIN3A U
HHTEpnpeTanust
uHopmauuu, u
HHpoOpMALMOHHBbIE
TEXHOJIOTHH AJIS
BbINIOJTHCHUS 32124
npogeccuoHaIbLHOM
AEATeJIbHOCTH

JIP 33. c(OpPMHPOBAHHOCTH MUPOBO33PEHUS
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HAyKH H OOIIECTBEHHON TNPAKTUKH, OCHOBAaHHOTO Ha
JMajore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHHE CBOETO
MecTa B MOJIUKYJIBTYPHOM MHUPE;

JIP 34. coBeplilieHCTBOBaHUE SI3bIKOBOM M UHMTATEIHCKOM
KYJBTYpBl ~ KaK B3aUMOJICHCTBUSL  MEXIY
JOJIbMU U NTO3HAHUS MUPA;

cpeacTBa

JIP 35. oco3HaHME IIEHHOCTH Hay4YHOW JeSTeITbHOCTH,
TOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO u
HCCJIEIOBATEIbCKYIO I€ATEIbHOCTh UHIMBUAYAIbHO WU

B TpYIIIIE.
MP 21. BraneTh HaBbIKAMU MOJyYEHUS UHPOPMALMU U3

ITP6.5. ymeHue omepupoBaTh MOHITUSMU: palMOHAJIbHAS
GbyHKIMA, nokasarenbHas (yHKUuMS, cTeneHHas (yHKUus,
Jgorapupmuyeckast ¢byHKLU, TPUTOHOMETPUUYECKHE
¢yHkunu, oOpatHble (QYHKIMH; YMEHHME CTPOUTH Tpaduku
U3y4YeHHBIX  (QYHKIMHA, HCHONB30BaTh TrpaduKu  HpU
M3yYEHHUH IPOLIECCOB U 3aBUCUMOCTEH, NPU pEeIIeHUH 33134
U3 Jpyrux ydeOHBIX TPEIMETOB M 33Jady M3 pPeabHOM

KHW3HM, BBIp@XaTh (OPMYIaMHU 3aBUCUMOCTH  MEXIy
BEIIMYHHAMU;
IIPy.7. yMmeHHme onepHupoBaTh IOHATUSAMH: TOXKAECTBO,

TOXACCTBCHHOC Hp606pa3OBaHI/Ie, YPaBHCHUC, HCPABCHCTBO,
cHucTemMa ypaBHeHI/Iﬁ U  HCPABCHCTB, PaBHOCUJIBHOCTbH
ypaBHeHPIfI, HCPABCHCTB )51 CUCTEM, pallOHAJIbHBIC,
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HUCTOYHUKOB pa3HbIX THUIIOB,
OCYILECTBIIATh IIOMCK, aHalu3, CHUCTEeMaTH3alHI0 U
UHTEpIpeTanus nHPOPMALUU Pa3InIHbIX BHIOB U (Gopm

MPEICTaBIICHMS;

CaMOCTOATCIBHO

MP 22. co3maBaTh TEKCTHI B Pa3iIM4YHBIX (opmarax ¢
y4eTOM Ha3HauYeHUsI NHPOPMAIUH U [IEJICBOM ayIUTOPHUH,

BbIOMpas ONTUMaIbHYI0 (OpMYy TMpEACTaBICHUS U
BU3YaJIN3allHY;
MP 23. oueHuBath JOCTOBEPHOCTb, JIETHTUMHOCTH

nHbOpMaIK, €€ COOTBETCTBUE MPABOBBIM U MOPAIBHO-
STUYECKUM HOPMaMHU;

MP 24. ucnonp3oBaTh cpelncTBa HHPOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA B pelieHuu
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX
3amad ¢ coOmoneHreM TpeOOBaHUIl  3PrOHOMHKH,
TEXHUKH O€30MaCHOCTH THTHUEHBI, PECYpPCOCOCpPEKCHUS,
MPAaBOBBIX U ATHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e30MacHOCTH;

MP 25. BnaneTb HaBbIKAMU PACTIO3HABAHUS M 3alUTHI
uHpOpMaLuy, UH()OPMALIMOHHON 6e3omacHoCcTH
JUIHOCTH

HppaloOHaIbHbIE, CTETICHHbIE
jgorapuMuUyecKue,  TPUTOHOMETPHUYECKHE  ypaBHEHUS,
HEpPABEHCTBA M CHUCTEMBl; yMETb pelaTh ypaBHEHUS,

HEPAaBCHCTBA U CUCTCMBbI C ITIOMOILIBIO PAa3JIMYHBIX IMPUCMOB;

IIOKa3aTCJIBHBIC,

pelaTh ypaBHEHMs, HEPaBEHCTBA U CUCTEMBI C 1apaMeTpoM;
INPUMEHATh YPaBHEHUsS, HEPAaBEHCTBA, MX CUCTEMBI IS
peleHuss MaTeMaTHYeCKuX 3aJad M 3a7ad U3 PasIuuHbIX
o0racteld HAyKH U peabHON )KU3HH,

[1Py.16. ymeHue CBOOOIHO OIEPHPOBATH IMOHATHIMHU:
NBIDKEHHE, MapajuiesIbHbIi  NEepeHoC, CHMMETpus Ha
IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
nof06us, noo0HbIe (QUTYpBI: YMETh PACIIO3HABATH PABHBIE
¥ 10J00HbIe (UTypHl, B TOM YHCJIE€ B IPUPOJE, UCKYCCTBE,
apXUTEKType; yMeTb  HUCIIOJIb30BaTh  I'E€OMETPUYECKHUE
OTHOIIECHHUS, HAXOAUTh I'€OMETPHUECKUE BEJIMYMHBI ([UINHA,
yroji, IUIOaab, 00BEM) NPH PEIICHHH 3a1ad W3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEaIbHOMN KU3HU

OK 3. Il.1anupoBath u
peain30BbIBATH
co0CTBeHHOE
npogeccuoHaIbHOE U
JIMYHOCTHOE pa3BUTHE,
NpeINPUHUMATENbCKYIO
NAesiTeJIbHOCTh B
npo¢ecCUOHATBLHOM
chepe, HCI0JIB30BATH

JIP 12. chopMHUpPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS
3TUYECKOTO MTOBEJCHUS;

JIP 13. crtocoOHOCTh OlleHUBATh CUTYAIMIO U IPUHUMATH
OCO3HaHHBIE PELIEHUS, OPUEHTHPYSICh HAa MOpPaJbHO-
HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

JIP 14. oco3HaHuWe JMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHUBOTO OyAYIIETO;

JIP 15. OTBETCTBEHHOE OTHOLIEHHE K CBOMX POJIUTENSIM U
(unM) Ipyrue 4wieHaM CeMbH, CO3JaHHI0 CEMbH HA OCHOBE
OCO3HAHHOTO TIPUHATHS LEHHOCTEN CEMEWHOW JKM3HU B

[1P6.3. ymeHue omnepupoBaTh MOHATHAMH: pAlMOHAJIBHBIC,
UppalrOHaJbHbIE, MOKa3aTelbHEIE, CTETIEHHBIE,
aorapuMUUECKHe TPUTOHOMETPHUYECKUE YPABHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI,

I1P6.10. ymenue omepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK,
cedyeHHe MHOTOTpaHHMKA, KyO, Mapajulenenumnen, npu3Ma,
nupamuna, (Gurypa M TMOBEPXHOCTh BpAIICHUS, IMIMHID,
KOHYC, 1ap, cepa, ceueHus GUrypsl BpameHus, MIOCKOCTh,

Kacatomasicss  ceppl, LWIMHApPA, KOHycCa, IUIONIAJb
MOBEPXHOCTU TNHpPaMUbl, NPU3MbI, KOHYyCa, LMIMHAIPA,
wiomane  cepel, 00beM  Ky0a,  MPSIMOYTOJBHOTO
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3HAHMA 10 (PUHAHCOBOM
rPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHbBIX
CUTyaLHMSAX

COOTBETCTBHH C TpaAuLUsAMHU Hapo10B Poccun;

MP 36. CaMOCTOSITEIbHO OCYIIECTBIISITh
MO3HABATENIbHYIO JESTENbHOCTh, BBISBIATH HPOOJIEMBI,
CTaBUTh H (OpMyIHpOBaTh COOCTBEHHBIC 3a/la4d B
0o0pa30BaTeNbHOM  NEATENIBHOCTH M JKU3HEHHBIX
CUTYyaLUsX;

MP 37. caMOCTOSITENIBHO COCTaBJISITh IUIAH PELLIEHUs
npobiieMsl ¢ HMEIOIIUXCS  PECypcoB
COOCTBEHHBIX BO3MOXHOCTEH 1 MPEAITOYTCHUN;

MP 42. naBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTH

y4eToM

KOPPEKTUBBI B JIESITEIbHOCTh, OLIEHUBATH COOTBETCTBUE
Pe3yJbTAaTOB LIENISIM;
MP 43. BnaseTb HaBbIKAMH MO3HABATEIBHON pediekcun

KaK OCO3HaHUA COBEPIIAEMBIX JecTBUI u
MBICIIUTEIBHBIX ~ IPOLECCOB, HX  pE3ydbTaTOB U
OCHOBAHUH; HCIIONIb30BaTh IPUEMBl peQeKcCuu il

OIICHKH CUTYalllH, BHIOOpAa BEPHOTO PELICHNUS;

MP 44. ymerb OLIEHMBATb PHUCKM U CBOEBPEMEHHO
NPUHUMATh PELICHUS [0 UX CHU)KEHUE;

JIP 38. chopMHUpOBaHHOCTH BHYTPEHHEH MOTHBAIUH,
BKJIIOUYAIOUIEH CTpEeMIIEHME K JIOCTHKEHUIO LEIH |
ycIexy, yMEHHe
JIeCTBOBATD, UCXOJSl U3 CBOMX BO3MOXKHOCTEH;

JIP 39. chopMHUPOBAaHHOCTh SMMATHH, BKIIOYAOIICH
CHOCOOHOCTh MOHMMATh 3MOLMOHAJIBHOE  COCTOSIHHE
TPYTHUX, €ro  TPH  OCYIIECTBICHUU
KOMMYHHKAIHH,

OIITUMHU3M HMHUINAaTUBHOCTD,

YUYHUTBHIBAThH
CIOCOOHOCTH K  COYYBCTBHIO U
COIEPEKUBAHMUIO;

JIP  40. chopMHpOBaHHOCTh COIMATLHBIX HABBIKOB,
BKITIOUYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C

APyruMu JIrOJbMU, 33.6OTI/ITBC5[, IPOABJIATL HHTEPEC U

napajuleJenunea, TupaMuabsl, IPU3Mbl, HWIMHIPA, KOHYCA,
yMEHHE H300pa)kaTb MHOTOTPAaHHMKM W  IOBEPXHOCTH
BpAalllEHUs, UX CEYEHHS OT PYKH, C MOMOLIBI YEPTEHKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX  CPEICTB;  YMETh
pacmo3HaBaTb CUMMETPUIO B  INPOCTPAHCTBE;  YMETh
pacrno3HaBaTh MPaBUIIbHbIE MHOTOTPaHHHKH;

[1P6.13. ymeHue omnepupoBaTh MOHATHUSAMH: MPSMOYTOJIbHAS
CUCTeMa  KOOpAMHAT, KOOPAMHATHI  TOYKH, BEKTOD,
KOOPIMHATBl BEKTOpa CKAJSIPHOE MPOU3BEIECHUE, YIOJ
MEKIy BEKTOpaMu, CyMMa BEKTOPOB, IIPOU3BEAEHUE BEKTOpa
Ha YHUCIIO; HAXOOUTh C IOMOIIBI0 H3yYEHHBIX (HOpMyI
KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSSHUE MEXKIY ABYMSI
TOYKaMH
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pasperaTh KOH(PIUKTHI

OK 4. DddexTnBHO
B3aUMOJAEeHCTBOBATH U
padoTaThb B KOJJIEKTHBE
U KOMaHj1e

MP 09. BnageTb HaBbIKAMU y4eOHO-UCCIIE0BATEIbCKOM
MIPOEKTHOW M COLIMANBHOMN NESTEIbHOCTH;

MP 30. moHumMaTh M HCMOIL30BATH MPEUMYINECTBA
KOMaHJHOW M UHAUBHUIYAJIbHON pabOThI;

MP 32. npuHUMAaTh €I COBMECTHOU JEATEIHHOCTH,
OpPraHHU30BbIBATL U KOOPAMHUPOBATH ICHCTBHUA IO €€
JOCTHKEHMSI; COCTABIIATh IUIAH JEUCTBUM pacIpelelisiTh
polmm  C  y4eToM MHEHHH YYaCTHHKOB OOCYKHATh
pe3yJbTaThl COBMECTHON pabOThI;

MP 07. KOOpAMHHUPOBAaTH ¥ BBHIMOJHITH pPabOTy B
YCIIOBUSX peabHOorO, BUPTYaJIbHOTO u
KOMOHMHHPOBAHHOTO B3aUMOJICHCTBYS;

MP 35. ocymecTBIISATh MO3UTUBHOE CTPATErHYECKOrO
NOBEJCHUE B  PA3IM4YHBIX CHUTyalUusiX, IPOSBISTH
TBOPYECTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM.

MP 45. npuHMMaTh MOTHBBI U apTYMEHTBI JPYTHX JIOACH
IIPU aHAJIN3€ PE3YJIbTATOB ACATEIBHOCTY;

MP 48. npusHaBaTh CBOE MPaBO W MPABO APYTUX JHOJEH
Ha OLIHOKU;

MP 49. pa3BuBaTh CIOCOOHOCTH IOHMMAaTh MHpP C
MO3ULMH APYTOro YeJoBeKa

I1P6.8. ymMmeHue onepupoBaTh MOHATUSAMU: CITy9alHBIA OIIBIT
U Clly4aiiHoe COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS;
YMETb  BBIYUCIATH  BEPOATHOCTb €  HCIOJB30BAaHUEM
rpauyecKkux METOJOB; MPUMEHSITHh (HOPMYIIbI CIOKEHHS U
YMHOXEHHSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(GbopMyJIbl TIpH pEIICHUH 3a/ady; OLCHUBATh BEPOSTHOCTU
peabHBIX ~ COOBITHH;  3HAKOMCTBO  CO  CIIyY4alHBIMHU
BEJIMYMHAMH, YMEHHE IPHUBOJUTH IPUMEPHI IPOSBICHUSL
3aKOHa OOJIBIIMX YHUCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

[IPy.6. ymeHume CBOOOJHO  OIEPHPOBATH
CTENEHb C LEJNbIM IIOKa3aTejleM, KOpPEHb HaTypajibHON
CTEIEHH, CTeNIeHb C PallMOHATIBHBIM [10KAa3aTEIeM, CTEIIEHD C
JIeCTBUTENHHBIM (BEIIECTBEHHBIM) ITOKa3aTeeM, JJorapugm

HOHATHAMM:

YHcia, CHHYC, KOCHHYC U TAHI'€HC ITPOU3BOJILHOTO YHUCIIA;
[1Py.8. ymeHue cBOOOIHO ONEpUpOBaTh MOHATUAMU: TPadUK
¢bynkiy, oOpatHas (QYHKIMSA, KOMMO3MLUSA (QyHKIHUH,
nAuHelHass (yHKUMs, KBaapaTuyHass (YHKLUS, CTENEHHAs
(GyHKIMS C LeNbIM IOKa3aTeleM, TPUTOHOMETPUYECKUE
¢byHKIMH, TPUTOHOMETPUYECKHE  (DYHKIIUH,
MOKa3aTesbHas GbyHKIMYM;  yMeTb
cTpouTh rpaduku (GYHKIUH BBIMOIHATH NPeoOpa3oBaHUS
rpaduKoB (QYHKITHIA;

YMEHHE HCTOJIb30BaTh TIpadukn (YHKIUH JUId U3ydeHUs
IIPOLIECCOB 3aBUCUMOCTEH MPU PELIEHUH 3a1ay U3
JApyrux y4eOHbIX IPEAMETOB U U3 peabHOM XKU3HY,
BBIpaXaTh (POPMyJIaMH 3aBUCIMOCTH MEXKIY BEITMUMHAMI;
yMeHHE CBOOOJHO OIEpUPOBaTh MOHATHSAMU: YETHOCTb
(GyHKIMM, T[EpUOJUYHOCTb  (DYHKLIMHM, OrpaHUYEHHOCTb
(yHKIIMU, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM (YHKIMH,

oOpartHbIe
u Jorapudmuyeckast
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HauOoJIIbIIICe 3Ha4eHUs (QYHKIMK Ha
MPOMEXKYTKE; YMETh IIPOBOIUTH HCCIICAOBaHNE (DyHKIIVH;
yYMEHHE HCIIOJIb30BaTh CBOWCTBA U Tpaduku (QyHKIUH st
pelIeHUs ypaBHEHUI, HEPaBESHCTB H 33/1a4 C apaMeTpaMH;
n300pakaTh HAa KOOPIHMHATHOM IUIOCKOCTH MHOXECTBA

pelIeHU YpaBHEHU, HEPABEHCTB U UX CUCTEM

U HaUMMCHBIICC

OK 5. OcymiecTBJISITH
YCTHYIO U TUCbMEHHYI0
KOMMYHHMKAIIMIO HA
rocy1apcTBEHHOM
si3biKke Poccniickoi

JIP 16. scrernyeckoe OTHOLIEHHE K MHpPY, BKIIOUAs
ICTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CropTa TpyJia 1 0OIIECTBEHHBIX OTHOLICHHIA;

JIP 17. ciocoOHOCTh BOCHPHHHUMAThH PA3IMYHBIC BUIBI
UCKYCCTBa, TPAJULMU U TBOPUECTBO CBOETO M APYIHX

[1P6.7. ymeHue omepupoBaTh MOHSATHSAMH:  CpelIHEe
apudmeTnyeckoe, MeauaHa, HAWOOJbINEe W HAMMCHBIICE
3HAYEHUs, pa3Max, IUCHEpPCHUsi, CTaHJAPTHOE OTKIOHEHUE
YHCIOBOTO HAabOpa; yMEHHE W3BIEKATh, WHTEPIPETUPOBATH

uH(OpMaLUIO,  INpPEACTaBIEHHYIO B  Tabiuuuax, Ha

HAapoOZOB, OIIYIIaTh SMOLMUOHAIBHOEC  BO3JCHCTBUE | Auarpammax, rpadukax, OTpakarollyl0 CBOMCTBA pealbHbIX
denepanuu ¢ y4eTOM oK _ . b
~ yCCTBa; IPOLIECCOB M SBJICHUM; MpPEACTaBIATh HHPOPMAIUIO C
0cobeHHOCTeH JIP 18. yOexIeHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH M | HOMOILBIO  Tabnuy M JUarpamm; UCCIIe10BaTh
COLHATBHOIO U o0lIecTBA OTEYECTBEHHOrO M MMpPOBOIO HCKYCCTBA | CTaTHCTHYECKHE JaHHbIC, B TOM YHCJIE C NPUMCHEHHEM
KYJbTYPHOI'O STHUYECKUX KYJIbTYPHBIX TpPaIWLUUid M HAPOIHOro | IpadUYECKHX METOJIOB M JICKTPOHHBIX CPEICTB;
KOHTEKCTa TBOpPYECTBA; [1P6.9. ymenue onepupoBaTh MOHATUAMHU: TOYKA, MpsMasi,
JIP 19. roTOBHOCTh K CAMOBBIPaXXCHHUIO B Pa3HbIX BUAAX | IJIOCKOCTh MPOCTPAHCTBO, JIByTpaHHbIN yrod,
HCKYCCTBA, CTPEMJICHHE NPOSIBIISATH KAUECTBAa TBOPUECKOW | CKPEIIUBAIOLIHECS npsiMbIe, HapauIeIbHOCTh u
JUYHOCTH; HNEPHEHANKYIAPHOCT MPSIMBIX M IJIOCKOCTEH, YroJl MEXTy
MP 26. ocymiecTBiasTh KOMMYHHMKAIIMM BO BceX cdepa | NPSMBIMH, YIOJI MEKAY NPAMON U INIOCKOCTBIO, YOI MEXITy
KH3HU; IUIOCKOCTSIMH, ~ PAacCTOSHUE OT TOYKM [0 IUIOCKOCTH,
MP 27. pacnio3zHaBaTh HeBepOAIbHBIC CPEACTBA OOLICHHS, | PAaCCTOSHHE  MEXKAY  MNPAMBIMH,  PAcCTOSIHHE — MEXITY
MOHUMATh 3HAYEHUE COIMAIbHBIX 3HAKOB, PACIO3HABATh | IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU PELICHUH 3a/all
OPEANOChUIKM KOH(IMKTHBIX CHUTyallui M CMAr4yaTh | M3y4eHHble (aKThl M TEOpPEMbl IIJIAHUMETPUM; YyMEHHE
KOH(JIUKTBI; OLIEHUBATb pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA
MP 29. pa3BepHyTO M JOIMYHO H3JIaraThb CBOK TOYKY
3pEHUs C UCIOIb30BAHUEM SA3BIKOBBIX CPEACTB
OK 6. IIposiBasaTh JIP 02. oco3HaHue CBOMX KOHCTUTYLIMOHHBIX IIpaB U I1P6.8. ymeHue onepupoBaTh MOHATUAMU: CIy4alHBINA ONBIT
rpwancro-
NaTPHOTHICCKYIO JIP03. mpumsTHE  TPAAMIMONHEIX  HALHOHAILHEIX Zpa(l)I/IIIeCKI/IX METO/IOB; HI;)I/IMCHHTB (GOpPMyYIIBI CIOKEHHS H
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MO3MIHI0,
JEeMOHCTPUPOBATH
0CO3HAHHOE IOBeJIeHNe
HA OCHOBe
TPAAMLIMOHHBIX
001IeYe/I0BeYEeCKUX
IEeHHOCTEM, B TOM YHCJIe
C y4eToM
rapMOHM3alUU
MEKHAITHOHAJBHBIX U
MEKPeJTUTHO3HbIX
OTHOILICHUI],
NMPUMEHSITh CTAHAAPTHI
AHTHKOPPYNLIHOHHOTO
NOBeJIeHU A

00I1IeYeI0BEYECKIX TYMaHHCTUYECKUX u
JEMOKpPAaTUYECKUX LIEHHOCTEH;

JIP  04. TOTOBHOCTH NPOTHUBOCTOSITH
AKCTpEMU3MA, HallMOHAJIU3Ma,
JUCKPUMHMHALIMKA  TI0  COLMAJIBHBIM,
PacoBbIM, HALIMOHAJIBHBIM [TPU3HAKAM;
JIP 05. TOTOBHOCTH BECTH COBMECTHYIO JIE€STEIHLHOCTH B
UHTEpecax TIpaxKJaHCKOro oOOIlecTBa, y4yacTBOBaTbh B
CaMOYIIpaBJICHUH B 0011e00pa30BaTeILHON OPraHU3aINN
U JIETCKO-FOHOIIIECKUX OPTaHU3aIHsIX;

UICOJIOTUH
KceHohoouw,
PEIUTHO3HBIM,

JIP 06. ymeHue B3aUMOJEHCTBOBAaTH C COLMAIbHBIMU
MHCTUTYTAaMH B COOTBETCTBHHM C UX QYHKUUSIMH U
Ha3HA4YEHHEM;

JIP 07. roTOBHOCTb K TI'yMaHHUTapHOH M BOJIOHTEPCKON
JEeSITEbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHMS:

JIP 08. chopMHpOBaHHOCTH POCCUICKON TpakIaHCKON
UJIEHTUYHOCTH, TaTPUOTH3MA, YBWKEHHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepen PoanHOH,
TOpIOCTH 3a CBOW Kpaild, cBoro PojuHy, CBOM SI3BIK U
KyJIbTYpY, IPOLUIOE U HACTOSIEE MHOIOHALMOHAIBHOIO
Hapoa Poccuu;

JIP 09. LIEHHOCTHOE OTHOILIEHHE K TIOCYAAPCTBEHHBIM
CHUMBOJIaM, MCTOPUYECKOMY M INPHUPOJHOMY HACIEIHIO,
HapoJI0B
JnoctwkeHusM Poccum B Hayke, MCKyccTBe, cHOpTE

MMaMSITHUKAM, TpaguLUsAM Poccun,

TEXHOJIOTHSIX U TPYAE;
JIP  10. wneitHas yOEKIEHHOCTh, TOTOBHOCTh K
CiIyXeHuto M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;
MP 09. OBJIAJICHUE

HaBBbIKAMU y4eOHO-

YMHOXXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (HaKThl W
GopMynBl TpU pELIeHUH 3aad; OLEHHBATH BEPOSTHOCTH
peaIbHbIX ~ COOBITHI;  3HAaKOMCTBO  CO  CIy4YallHBIMU
BEJIMYMHAMHU; YMEHHE NPUBOAMUTH MPHUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

[1P6.13. ymeHue omepupoBaTh MOHATHSAMH: NPSIMOYTOJbHAs
CUCTEMAa  KOOpPAMHAT, KOOpAMHATBl  TOYKH,  BEKTOD,
KOOPAMHATBI BEKTOpA, CKAISPHOE IPOU3BENEHUE, YIOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIECHNE BEKTOpA
Ha YHCIIO; HAXOIUTh C TIOMOLIbIO M3YYEHHBIX (HOopMyT
KOOPJMHATBI CEPEMHBbI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKaMU;

[1P6.14. ymenue BBIOMpATh MOAXOMALINN W3YYEHHBIM METO]
JUTSL peILieHHs] 3a/la4yM, pacro3HaBaTh MaTeMaTHYecKue (hakThl
¥ MaTeMaTHYeCKHe MOJENM B MPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE, YMEHHE TMPHUBOJIUTH MPUMEPHI
MAaTEMAaTUYECKUX OTKPBITHI POCCUICKOW U MUPOBOU HAYKHU
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HCCIICJOBATEIILCKOM, COITHAILHOM

JACATCIIBHOCTHU

MPOEKTHOM W

OK 7. ConeiicTBOBATH
COXpPaHEHHIO
OKpPY’KawIlleul cpeabl,
pecypcocOepexeHuIo,
NMPUMEHSITH 3HAHUS 00
U3MEHEHMH KJINMATA,
NPUHIMIIBI
0epesKIMBOro
NPOU3BOACTBA,
3PppexTUBHO
AeificTBOBATH B
Ype3BbIYANHBIX
CUTyanusix
OKO08 Hcnoab3oBarh|
cpeacTrsa (pusnyeckoi
KYJbTYPbI NJIA
COXpaHEeHUA |
YKpeIUleHusi 310POBbSl B
npouecce
npogeccuoOHAIbLHOMN
nesiTeJIbHOCTH 7|
Mo/1/1eP:KAHUSA
HEe00X0IUMOI 0
pusnueckoi
MOJAr0TOBJIE€HHOCTH;
OKO09. IHoab30BaTHCH

YPOBHS

npogeccCuoOHAIbLHOMN

JIP 30. He mnpuHUMATh HAEUCTBUS, NMPUHOCSIIHE BpPEN
OKpYXaIOIlEH cpere;

JIP 31. ymMmerp mpPOrHO3UPOBATH
JKOJIOTMYECKUE MOCJIEACTBHSA
JIEVCTBUMN, TPEAOTBPALIATh UX;

JIP 32. pacuuputh ONBIT ACSATEIBHOCTHA 3KOJIOTHUECKOU
HaIpaBJIEHHOCTH;

MP 05. pa3pabarbiBaTh IUIaH pelICHUsS MPOOJIEMBbl C

HEeOJIarONpHUATHBIC
HpeANPUHIMAEMBIX

Y4€TOM  aHalM3a HUMEIOUIMXCA  MAaTepUalbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

MP 17. ocymecTBisTh, IIeJICHANPABICHHBI OUCK
mepeHoca  CpeACcTB W CIOCOOOB  JEHCTBUS B

npoheCcCHOHATIBHYIO Cpey;
MP 18. yMeTh MepeHOCUTh 3HAHUS B [TO3HABATEIBHYIO U
HPAKTHYECKYIO 00JIACTH KU3HECATSIBbHOCTH;

[1P6.4. ymeHume omepupoOBaTH
HenpepbIBHAs  (PyHKLIHSA,

byHKIWS,
MpOM3BOAHAS, TIEPBOOOpa3HAas,
OTIpENIeJIEHHBINl MHTErpajl, yMETb HAaXOIHUThb IPOWU3BOHBIC
JJIEeMEHTapHbIX  (PyHKUUH,
MaTepHasbl; UCCIEI0BATh B MPOCTEHIINX Caydasx QyHKIUU
Ha MOHOTOHHOCTH, HAXOJUTh HAHOOJBIINE U HAUMEHBIIUE
3HaueHUs: (YHKUUH; CTPOUTh TIpaUKd MHOTOUIEHOB C
WCTOJIb30BaHUEM amiapara MaTeMaTHYecKOro aHaju3a,
OPUMEHSATh TPOM3BOJHYIO TMPU pEIICHWH 33Jad  Ha
JBWKCHUE; pellaTh MPaKTHUKO-OPUEHTHUPOBAHHOE 3a/1aydl Ha
HauOoNbIINEe W HAWMEHBIIWE 3HAYCHUs, HA HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

IIOHATHUAMM:

WCIIONB3Yysl  CIPAaBOYHBIC

I1P6.11. yMeHue omepupoBaTh MOHATHUSMHU: IBU)KCHHUE B
noIoOHbIE  (UTYpbl B TPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILICHHUE IUIOWIAJe TMOBEPXHOCTEH U

MIPOCTPAHCTBE,

20




NOKYMEHTaluen HA
rocyapCTBEHHOM "
WHOCTPAHHOM SI3BIKAX.

MP 34. npenyaratb HOBbIE MTPOEKTHI, OIEHUBATH HUJIEH C
MO3UIIMM HOBHU3HBI, OPUTMHAJIBHOCTU M MPAKTUYECKON
3HAYUMOCTH;

MP 38. naBaTh OIICHKY HOBBIM CHTYalldsM, BHOCHTh
KOPPEKTUBBI B JICSITEILHOCTh, OIIEHUBATHh COOTBETCTBUE
pe3yJIbTaTOB EJISX

00BEMOB TTOJIOOHBIX (GUTYP TIPU PEUICHUH 3a7ay;

[1P6.12. ymeHue BBIYMCIATH TE€OMETPUYECKUE BEIUYUHBI
(mmuHA, yTON, TUIOMIATh, OOBEM, IUIOMIA/b MOBEPXHOCTH),
UCTIONB3Ys M3Y4YECHHBIE (POPMYIIBI U METOBI

nK1.1 BbInoaHsATH
MpUEMKY, MOHTAK,
cOOpPKY M 00KATKY HOBOIi
CeJIbCKOXO03SIMCTBEHHOM

TEeXHUKH, oopmiIATH|
COOTBETCTBYIOIIIME
JTOKYMEHTBbI.

IIK 1.2. IIpoBoanTh
TeXHU4YeCKoe
o0c/Iy:KMBaHME

JIP 24. roroBHOCTb K TpYyAY,
MacTepcTBa, TPY10Jt00ue;
JIP  25. TOTOBHOCTH K
TEXHOJIOTMUECKOM M  COLMAIIbHOW  HAaNpaBlI€HHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATbD, IJIAaHUPOBATh U
CaMOCTOSITEITLHO BBITIONHSATH TAKYIO JESITEITLHOCTD;

JIP 27. rOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO U
caM000Opa30BaHUIO Ha MPOTSKEHUH BCEH )KU3HH,

MP 01. CaMOCTOSATENIBHO (dhopMyMpoBaTh

OCO3HAaHUC IICHHOCTU

aKTUBHOU JCATCIIbHOCTHU

K

[1P6.11. ymenue omepupoBaTh IMOHATUSIMH: JIBUKEHHE B
MPOCTPAaHCTBE, TOA00HBIE (GUIYphl B  NPOCTPAHCTBE;
UCIONb30BaTh OTHOIIEHHE IUIOWAled MOBEPXHOCTEH U
00BbEMOB 1MOI0OHBIX (PUTYD IIPU PELICHUH 3a/1a4;

[1P6.12. ymeHue BBIYMCIATH T€OMETPUYECKHE BEIMUUHBI
(MHa, yrous, IUIOWAAb, 00bEM, IJIOMIAJb MOBEPXHOCTN),
UCTIONB3Ys U3yUYeHHBIE (DOPMYIIBI K METObI;

[1P6.13. ymenue onepupoBaTh HOHATHAMU: IPSIMOYTOJIbHAS
cucremMa  KOOpDAMHAT, KOOPJAMHATBl  TOYKH, BEKTOP,
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CeJIbCKOX03IMCTBEHHOM
TEeXHUKH NPH
IKCILIyaTALMH,
XPaHEHUH U B 0COOBIX
YCJIOBHSIX
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IKCILTyaTAllUH, B TOM
YHCJIe CE30HHO0E
TeXHUYecKoe
o0cIy;KuBaHue

K1.4.BbINOJIHATH HACTPOIKY]
U PeryJupOBKY MAaIIUH U

000py10BaAHUA IS
00CTy:KNBaAHUS
"KHBOTHOBOIYECKHX depm,

KOMILJIEKCOB U NTunedgadpuk.
I1K1.5.BoInoaHaTsb
HACTPOWKY M PeryJupoBKY)|
padouero ]|
BCIIOMOTIaTEJIbLHOIO
000py/10BaHUSI TPAKTOPOB H
aBTOMOOMJIEH.
I1K1.6.BoinmoaHaTs
onepaTuBHOE MJAHMPOBAHHE
pador MO0 NOATOTOBKE H
DKCIIyaTAllUH
CeJIbCKOXO03MCTBEHHOM
TEXHHKH.

aKTyaJIM3upoBaTh  MpobjeMy,  paccMaTpuBaTth €
BCECTOPOHHE;

MP 03. ompenensate e AeSTENbHOCTH,
napaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUS,
MP 06. BHOCUTH KOPPEKTUBBI B
OLIEHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJSIX, OLIEHUBATH
puckKa HOCJ’ICIICTBI/Iﬁ ACATCIBbHOCTH,

MP 09. BnameTs HaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON

U TPOEKTHOW JESITENIbHOCTH, HAaBBIKAMHU pa3pelleHus

3a/1aBaThb

JCATCIbHOCTD,

mpooJieM;
MP 15. ananu3upoBaTh MOJY4YEHHBIE B XOJE PEUICHUS
3a/1aud, pe3yJibTaTbl, KPUTUYECKH OLEHUBATh HUX

AOCTOBCPHOCTH, IHNPOrHO3UPOBATH U3MCHCHHUC B HOBBIX
YCIIOBUAX

KOOpJIMHATBI BEKTOpa, CKaJspHOE TMPOMU3BEICHHE, Yol
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIO, HAXOIUTh C TOMOIIBIO H3YyYEHHBIX
(GopMyn KOOpIAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEX1y ABYMS TOUKaMH;

[1Py.8. ymeHnue cB0OOIHO ONEPUPOBATH MOHATUAMHU: TpaduK

¢ynkimy, oOpaTHas (QyHKUMS, KOMOO3UIMA (YHKIMH,
JAvHeNHas (YHKUMS, KBajJpaTWdHas (QYHKLUS, CTEICHHAs
(GyHKIMSA C IensIM TO0KaszaTelieM, TPUTOHOMETPHUYECKHE
¢yHKkuMH, OOpaTHble TPUTOHOMETpUYECKHE  (DYHKIIMH,
nokaszaTeiabHass M Jorapupmuueckas (QyHKIMM; yMEHHE
cTpouTh rpaduku (yHKIMH, BBIIOIHATH HPEOOpa3OBaHUs
rpaduKoB (QYHKITHIA;

YMEHHUE HCNONb30BaTh IpapuKu (QYHKUUH A U3ydeHUs
MIPOLIECCOB M 3aBUCHUMOCTEN MPU PEIIEHUH 3a/1a4 U3 JPYTUX
y4eOHBIX NpPEAMETOB U M3 PEeaJbHOM KW3HM; BbIpakaTb
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(opMynIaMu 3aBUCUMOCTH MEX/Ty BEIMYNHAMU;

YMEHHE CBOOOIHO OIEPUPOBATH TOHATUAMHU: YETHOCTh
(yHKIMK, TEPUOIUYHOCTh  (PYHKIMHM, OTrPaHUYEHHOCTH
(yHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (YHKIIUH,
HauOoJplllee W HaWMEHbIIEEe 3HAaueHUs (QyHKIMM Ha
MIPOMEKYTKE; YMEHHE IPOBOINUTH UCCIIEI0OBAaHUE (PYHKIINY;
YMEHHE HCIOJIb30BaTh CBOMCTBA M TpadUKu (PYHKIUN IS
pelleHusl ypaBHEHUH, HEPaBeHCTB U 3a/1a4 C MapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBa
peleHuid ypaBHEHUH, HEpaBEHCTB U UX CHCTEM

IIK 2.2. IlpoBoauthb
AMATHOCTHPOBaHME
HEUCIpPaBHOCTEN
CeJIbCKOXO03IMCTBEHHOM
TeXHUKH "
o0opynoBaHusi

JIP 13. cnocoOHOCTh OLICHUMBATh CUTYalMIO U MPUHUMAT
OCO3HAaHHBIE pELICHUS, OPHEHTUPYSACh HAa MOPAJIBHO
HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH;
JIP 24. TOTOBHOCTH K TpPYIY,
MacTepcTBa, TPyAOIo0ue;

JIP 26. uHTepec K pa3imdHbIM chepam nmpodeccHoHaILHON

OCO3HAaHHUC L CHHOCTE

JIeATEIILHOCTH;

I1P6.7. ymeHHWe  ONEpUPOBATh  TOHATHUSAMHU:  CpEIHEe
apudmeTnyeckoe, MenuaHa, HauOoOJblllee W HaUMEHbIIEe
3HaYeHMsI, pa3Mmax, JUCIEpCHsi, CTAHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, HHTEPIPETHUPOBATH
uHpOpMaLMIO,  NpPEACTAaBICHHYIO B  Tabiuumax, Ha
quarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA peallbHBIX
NPOIIECCOB W SIBIICHHUH; NPEACTABIATh WHPOPMALUIO C
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MP  0l. camoctoaTenbHO  (opmynupoBaTb U
aKTyaJIM3upoBaTh  NpoOieMy,  paccMaTpuBaTh  €e
BCECTOPOHHE;

MP 03. onpenensite 1enu JEATEILHOCTH, 33]aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHIKECHHUS,

MP 06. BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAX, OLCHUBATD
pHUCKa NOCIEACTBUN AEATEIbHOCTH;

MP 09. BianeTh HaBBIKAMH y4eOHO-UCCIICIOBATEIHCKOM
U TPOEKTHON JESITeNbHOCTH, HABBIKAMHU pPa3pelIeHHs
mpooiieM;

MP 15. aHanu3upoBaTh IOJIYYEHHBIE B XOJ€ PELICHUSA
3aa4, pe3yibTaTbl, KPUTHUYECKH OLEHUBAThb  UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSIX

MOMOIIIBIO TabIHIL " Jyarpamm; HCCIIEI0BATh
CTaTUCTUYECKUE JIaHHBIe, B TOM 4YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METOI0B U AJIEKTPOHHBIX CPEICTB;

[1P6.12. ymeHHE BBIUUCIATH T'€OMETPUYECKUE BEIMYHHBI
(mmvHa, yrom, MIIOIaab, 00bEM, IUIOMIAJb IOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHbIE (HOPMYJIIBI U METO/IBI;

[1P6.13. ymeHue omepupoBaTh MOHATHSAMH: NPSIMOYTOJbHAs
CUCTEMAa  KOOpPAMHAT, KOOpAMHATBl  TOYKH,  BEKTOD,
KOOPAMHATBI BEKTOpA, CKAISPHOE IPOU3BENEHUE, YIOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIECHNE BEKTOpA
Ha YHCIIO; HAXOIUTh C TIOMOLIbIO M3YYEHHBIX (HOopMyT
KOOPJMHATBI CEPEMHBbI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKaMU;

I1Py.5. yMmeHue onepupoBaTh HOHITHAMH: HATypaJbHOE
4HCII0, LEJI0€ YMCIO0, OCTaTOK IO MOJYJIO, PalUOHAIBHOE
4HCII0, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATypaJlbHBIX,
LENbIX, PAlUOHAIbHBIX, ACHCTBUTEIBHBIX YHCEN; YMEHUE
UCTIONIb30BaTh TMPU3HAKU JAEITMMOCTH, HAaMMEHBIIWH OO0Iunit
JeNuTeNh 1 HauMeHbllee o011ee KpaTHoe, anroputM EBkinaa
OpU  peleHUH  3ajady; 3HAKOMCTBO C  Pas3IM4YHBIMHU
MO3UIMOHHBIMU CUCTEMAMU CUUCIICHUS;

[1Py.6. ymeHune CBOOOJHO ONEPUPOBATH TMOHATHUSAMHU:
CTENEHb C ILEJIbIM II0Ka3aTeleM, KOPEHb HaTypaJbHON
CTENEHHU, CTENEHb C PallMOHAJIIbHBIM TOKa3aTeNleM, CTENEHb C
JeCTBUTENHHBIM (BEILIECTBEHHBIM) MTOKa3aTesieM, Jorapupm
YHCIIa, CHHYC, KOCUHYC M TAHT€HC IMPOU3BOJIBHOTO YHCIA

K 2.3. Onpeaeasitb
CIoco0bI PEMOHTA
(cmoco0b1  ycTpaHeHMs
HEHCIIPABHOCTH)

CeJILCKOXO0351iICTBEHHOM
TEeXHUKHU B
COOTBETCTBHM €  ee

JIP 13. cniocOOHOCTh OIICHMBATH CUTYAlMIO W MPUHUMAT
OCO3HAaHHBIE pEUICHHS, OPHUEHTUPYSACh Ha MOPAILHO
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

JIP 24. TrOTOBHOCTP K TpyHdy, OCO3HAHHE ILICHHOCTI
MacTepCTBa, TPYI0JIto0HE;

JIP 26. untepec K pa3nu4HbIM chepaM npodeccuoHalIbHOI
JIEeSITEIbHOCTH,

MP  0l1. camocrosTensHO  (QOpMYyIUpOBaTH |

I1P6.4. ymeHue omnepupoBaTh MOHATHAMH: (QyHKUUS,
HempepbiBHAas (QYHKIWSA, TPOU3BOJAHAS, MEpBOOOpasHasd,
OIIpEJICJICHHbIN MHTErpaj, yMeTb HAaXOJUTb INPOU3BOJHBIE
JIEMEHTAPHBIX  (QYHKIUHA,  HCIONB3ys  CHpPaBOYHBIC
MaTepHalbl; UCCIEI0BATh B MPOCTEHIINX CilydasX (yHKIUU
Ha MOHOTOHHOCTb, HAXOJUTb HauOOJbIINE U HAUMEHbBIIUE
3Ha4eHus (QYHKUUH; CTPOUTH TpapuKH MHOTOWIEHOB C
UCIIOJIb30BAHMEM amnapaTa MaTeMaTH4YeCKOro aHalu3a,
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TeXHUYECKNM
COCTOSIHHEM M PecypcChbl,
He00X0IUMbIe IS

MpoOBE€ACHUA PEMOHTA

aKTyaJIM3HpoBaTh  IpolseMy,
BCECTOPOHHE;

MP 03. omnpenensite Lenu JeATEIbLHOCTH,
napaMeTpbl U KpUTEPUU UX JTOCTHIKECHHUS,

MP 06. BHOCUTb KOpPPEKTHBBl B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJAX, OLECHUBATh
pHUCKa MOCIEICTBUHN 1eATEIbHOCTH;

MP 09. BnameTs HaBBIKAMH y4eOHO-HCCIIEI0BATEIbCKON

U TPOEKTHOW JESITENIbHOCTH, HAaBBIKAMHU pa3pelleHus

paccmarpuBath  ee

3a7aBaTh

mpooiieM;
MP 15. ananu3upoBaTh MOJY4YEHHBIE B XOJE PEUICHUS
3a/1aud, pe3yJibTaTbl, KPUTUYECKH OLEHUBATh HUX

AOCTOBCPHOCTH, IHNPOrHO3UPOBATH U3MCHCHHUC B HOBBIX
YCIIOBUAX

NPUMEHATh NPOU3BOAHYIO TNPU PpEUICHMHM 3ajad Ha
JIBIDKEHME; pellaTh MPAaKTUKO-OpPUEHTUPOBAHHOE 3aJaudl Ha
HauOoNbIINEe W HAUMEHBIIWE 3HAUCHHS, HAa HAXOXJICHUE
IIyTH, CKOPOCTU U YCKOPEHUS;

I1P6.11. ymeHue omepupoBaTh NOHATHUSMHU: IBW)KCHHE B
MPOCTPAHCTBE, TOAOOHBIE (UTYpPEI B  NPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOLICHHME IUIOLIAACH MOBEPXHOCTEH U
00BEMOB MOJIOOHBIX GUTYD MIPU PELICHUH 331a4;

[1P6.12. ymeHHE BBIYHCIATH TEOMETPUYECKHUE BEITHMYUHBI
(mHa, yron, miomank, 0O0beM, IUIOMAJb IOBEPXHOCTH),
UCTIOJIB3YS U3yUeHHbIEC (HOPMYJIIBI K METO/IBI;

[1Py.12. ymeHue CBOOOJHO ONEPUPOBATH IMOHITHUAMHU:
cpenHee apudpMeTHUECKOe, MeAraHa, HauOoJbIIee U
HauMEHbIlIeEe 3HAYCHMsI, pa3Max, IUCHEepCHs, CTaHIApPTHOE
OTKJIOHEHHE Ul OINKCAaHUS YHUCIOBBIX JAHHBIX; YMEHHE
UCCIIEI0BATh CTATUCTHYECKHUE JaHHbIE, B TOM 4HCIE C
NPUMEHEHHEM TpapHuyecKMX METOJ0B M 3JIEKTPOHHBIX
CpeacTB; rpadMuecKu UCCIe10BaTh COBMECTHbIE HAOII0AEHUS
C IOMOILBIO JUarpamMM pacCerBaHMsl ¥ JTMHEHHOM perpeccuu
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1.4. XapakTepucTHKHN OLIEHOYHbIX CPEJCTB

n/ HaumenoBanmue Kpartkasn XapaKTepPUCTUKA OLICHOYHOT' 0

I | OLEHOYHOIO CPEeICTBA | CPEACTBA

1. | TectupoBanue Cucrema CTaHAAPTU3UPOBAHHBIX 3aJlaHUH,
NO3BOJISIIONIAS  ABTOMATH3UPOBATh  IIPOLELYPY
W3MEpPEHUss  ypOBHA  3HAHUM M YMEHHUH
00ydaromerocs.

2. | YcrHslii onipoc [IprmMensieTcs ¢ Lenblo NOBTOPEHUS U 3aKPEIUICHUS
YUYEHHKOM Yy4eOHOro Marepuaia, KOHTPOJIS 3a
YCBOEHHUEM  YYEHHMKOM Y4YeOHOro MaTepuaia,
YMEHUM, KOMIIETCHIUN.

3. | CamocrosgTenpHas Cpenctsgo, ITO3BOJIAIONIEE OIICHUTDH u

pabota JNarHOCTUPOBATH 3HAHUE (hakTHUECKOro

Marepuana (0a30Bble MOHATHUS, AITOPUTMBI, (DAKTHI)
Y YMEHHMs NPAaBWIBHO HMCIOJb30BaTh CIIELMAJIBHBIE
TEPMHUHbl W TOHATHS, y3HAaBaHUE OOBEKTOB U3
YYEHHMsI B paMKaxX ONPEIEIECHHOIO  pasjena
JTUCIUIUIAHBI.

4. | KonrponbHas pabota Cpenctso  IpOBEpKM  YMEHMM  IPUMEHSTh

IMOJTYUYCHHBIC 3HaHUA JJIsA PCIICHUA 3aJa4
OIIPCACIICHHOI'O THUIIA I10 TEMC HUJIK Pa3acCiIy.
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2. DopMBbI KOHTPOJISI M OLICHUBAHUSA (POPMHUPYEMbIX KOMIIETCHIUM

Koa n Pa3nea/Tema Bxoaunoi Texymmi Py0exnblIit IIpome:xyrouHas
HaAauMCHOBaHHE KOHTPOJb KOHTPOJb KOHTPOJb arrecranmusa
hopmupyembIx OueHouyHoe cpeacTBo
KOMIIETeHIUM
OK-01, Paznen 1. IloBTOpeHue Kypca
OK-02, MAaTeMaTHKH OCHOBHOM IIKOJIbI
OK-03, Tema 1.1. Llens u 3agaun
OK-04, MaTeMaTHKU IIPU OCBOCHUH
OK-05, CHELUAIBHOCTU
OK-06, Tema 1.2. Yucna v BEIYKACTICHUS.
OK-07, BeIlpaxkeHus: ¥ IpeoOpa3oBaHusl
[K-1.2, Tema 1.3. I'eomeTpust Ha IIIOCKOCTH II-o/c”
[1K-2.2, Tema 1.4. TIpolieHTHBIE BEIYMCIICHHS
[1K-2.3 Tema 1.5. YpaBHEHHS U HEPaBEHCTBA

Tema 1.6. Cuctembl ypaBHEHUN U

HEpPaBEHCTB

Tema 1.7. BxoaHol KOHTpOJIb Bxonnon

KOHTPOJIb

OK-01, Pa3nes 2. CTeneHn M KOpHU. Hrorosoe
OK-02, Crenennas QyHKIHA TECTUPOBAHUE 10
OK-03, pazaeiny 2
OK-04, Tema 2.1. Crenennas pyHkuus, ee
OK-05, CBOICTBa
OK-06, Tema 2.2. [IpeobpazoBanue
OK-07, BBIPAKECHUM C KOPHIMU N-OU CTEIIEHU
TIIK-1.2, Tema 2.3. CBolicTBa CTENEHH C VCeTHBIR ompoc
[1IK-2.2, palMOHAILHBIM U I€HCTBUTEILHBIM CamMocTosarenbHast
[1K-2.3 MOKAa3aTeIsIMU pabota Nel

Tema 2.4. PaBHOCUIIBHOCTB CamocTrosTenbHast

ypaBHeHM U HepaBeHCTB. OOme pabota Ne2
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MCTObI PCIICHUS

Tema 2.5. Pemienne
UPPALMOHAIBHBIX YPABHEHUU U
HEPABCHCTB

YcTHbIM onpoc

Tema 2.6. CterieHu 1 KOPHHU.
Crenennasi GyHKIMS

Kontponbpnas
paborta Nel

OK-01, Pa3zneua 3. [loka3areanHas Hrorosoe
OK-02, (pyHkuus TECTUPOBAHUE 10
OK-03, pazneny 3
OK-04, Tema 3.1. [TokazatenbHas pyHKIHS, YcrHbIM onpoc
OK-05, €e CBOMCTBA CamocrosiTenpHas
OK-07 paborta Ne3

Tema 3.2. Penienre nokasaTeabHbIX VYcrHblil onpoc

YpaBHEHHIA U HEPABEHCTB CamocrosTenbHas

pabota Ned

Tema 3.3. Cuctemsl 10Ka3aTeabHbIX

YpaBHEHHI

Tema 3.4. Pemienue 3anau. KonTponpHas

[Toka3zarenbHas QyHKIUS pabota Ne2
OK-01, Pa3nea 4. Jlorapugmsl. Hrorosoe
OK-02, Jlorapudpmunueckas pyHkuus TECTUPOBAHUE 10
OK-03, pazneny 4
OK-04, Tema 4.1. Jlorapudm yucna.
OK-05, JlecATUYHBIN U HATYpaIbHBIN
OK-07 Jorapu¢msl, YUCIIO €

Tema 4.2. CpoiicTBa 1orapuMoB.
Onepanus gorapu@mMupoBaHus

VYeTHBIH o1poc

Tema 4.3. Jlorapudmuueckas
¢byHKLUS, ee CBOWCTBA

VYeTHBIM o1poc
CamocTrosTenbHast
pabota Ne5

Tema 4.4. Pemienune
Jorapu(pMHUUECKUX ypaBHEHUH U
HEPABEHCTB

YceTHBIT oIpoc
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Tema 4.5. CucreMbl CamocTrosTenbHast
Jorapu(MUUECKUX YPaBHCHUH pabota Ne6

Tema 4.6. Jlorapudgmsl B pupozie u II-o/c

TEXHUKE

Tema 4.7. Pemrenne 3agad. KonrtponbHas
Jlorapudmsl. Jlorapupmudeckas pabora Ne3

byHKIUSA

OK-01 Pa3znea 5. KomiiekcHbIe YHucIa

Tema 5.1. KomrmuiekcHbie uucia YcTHBIM onpoc

Tema 5.2. [Ipumenenue VYeTHBI o1poc

KOMILJIEKCHBIX YHCEN CamocrostenbHas

pabota Ne7

OK-01, Pa3znea 6. Htorosoe
OK-02, OCHOBBI TPUTOHOMETPHH. TECTUPOBAHUE 10
OK-03, Tpuronomerpuyeckue GQyHKIHU pazneny 6
OK-04, Tema 6.1.
OK-05, Tpuronomerpudeckue GyHKIHH
OK-06, MPOU3BOJIBHOTO YIJIa, YUCIA.
OK-07, PangunanHnas v rpajycHas Mepa yria
[1K-1.2, Tema 6.2. YcTHBIM onpoc
IIK-2.3 OcHOBHBIE TPUTOHOMETPUYECKUEC

TOK/ECTBA.

DopMyIIbl TPUBEACHUS

Tema 6.3. CuHyc, KOCUHYC, TAHT€HC
CYMMBI M Pa3HOCTH JIByX yTJIOB
CuHyC ¥ KOCHHYC IBOIHOTO yria.
DopMyIIbl TOJIOBUHHOTO yIIa

YeTHBII onpoc
CamocrosTenpHas
pabota Ne§

Tema 6.4. OyHKUNH, UX CBOWMCTBA.
Crioco0b! 3a1aHus PYHKIUH

Tema 6.5.
Tpuronomerpuyeckue GyHKIUHU, UX
CBOICTBa U TpaduKH

VYeTHBI ornpoc
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Tema 6.6. [IpeoOpazoBanue CamocrosTenbHas
rpauKOB TPUTOHOMETPUIECKUX pabota Ne9
byHKIUN

Tema 6.7. II-o/c

Onucanue IIPOM3BOJICTBEHHBIX

IPOIIECCOB € TIOMOIIBI0 TpadHKOB

byHKIMN

Tema 6.8.

OOpaTHble TPUTOHOMETPUUECKHE
byHKIMN

Tema 6.9. Tpuronomerpuueckue

VYerHbIl onpoc

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
[1K-2.3

YpaBHEHHUS U HEPABEHCTBA CamocrosTenbHas
pabota NelO
Tema 6.10. CamocTrosTrenbHast
CucTemMbl TPUTOHOMETPUYECKUX pabora Nell
ypaBHEHUM
Tema 6.11. Kontponbshas
Pemenue 3aa4. 0CHOBBI pabota Ne4
TPUTOHOMETPHUHU.
Tpuronomerpuyeckue GyHKIMU
Paszpnen 7. [IpousBoaHas pyHkuum, Hrorosoe
ee pUMeHeHne TECTUPOBAHUE IO
pazgeny 7

Tema 7.1. IlonsiTHie TPOU3BOAHOM.
@opMyIIbl U ITpaBUiIa
g depeHpoBaHust

Tema 7.2. IIpon3BoaHbIE CyMMBI,
pPa3HOCTH NPOU3BEACHMSI, YACTHOTO

YceTHBII oIpoc

Tema 7.3. [IpousBoiHbIE
TPUTOHOMETPUUYECKUX (YHKIUH.
[TpousBoHas cinoxkHON QyHKINU

VYeTHBIM o1poc

Tema 7.4. [loastue o
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HEMPEPbIBHOCTH PYHKLIUHU. MeTo
UHTEPBAIIOB

Tema 7.5. 'eomeTpuueckuil u
(bU3HUYECKUI CMBICIT TPOU3BOAHOM

CamocTosTenbHast
pabora Nel2

Tema 7.6. DusuuecKkuil CMBICIT
MIPOU3BOTHOM B IPOGECCHOHATBHBIX
3amadax

Tema 7.7. MOHOTOHHOCTbH (DYHKIIUH.
Touku 3xkcTpeMyMa

VYeTHbII onpoc
CamocrosiTenbHas
paborta Nel3

Tema 7.8. HccnenoBanue GyHKIMI U
MOCTPOCHUE TPaUKOB

Tema 7.9. HauGomnbiee u

VYcrHbiii onpoc

HalMeHbllIee 3HaYeHUs QyHKINH CamocrositenbHas
pabota Nel4

Tema 7.10. HaxoxxneHue II-o/c

ONITUMAJIHOTO Pe3yJIbTaTa ¢

HOMOILBIO IPOM3BOIHON B

NPaKTUYECKHX 3a/1a4ax

Tema 7.11. Pemenue 3anau. KonTposnpHas

[TpousBonHas GpyHKLIMH, €€ pabota Ne5

IIPUMEHEHHE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

Pasnean 8. [lepBooOpa3znas Hrorosoe
(pyHkiumn, ee NnpUuMeHeHne TECTUPOBAHUE MO
pazneny 8

Tema 8.1.
[TepBoobOpaznas @yukuuu. [IpaBuna
HaXO0KJCHHUS IepBOOOPA3HBIX

VYeTHBIH o1poc

Tema 8.2. [inomaas KpUBOJMHEHOMN
Tpaneuuu. Popmyna HeroTona —
JleliOHUIA

Tema 8.3. Heonpenenenuslii u
ONpEAETICHHBIA UHTETPaJIbl

CamocTosTenbHas
pabora Nel5
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Tema 8.4. [Torsarue 00

VYeTHBII oIpoc

ONpEeIETICHHOM MHTErpaje Kak CamocTrosTenbHast
TJTIONIAAN KPUBOJIMHEHHOM Tpaneuu pabora Nel6
Tema 8.5. OnpeneneHHbIN HHTETpa II-o/c

B )KH3HU

Tema 8.6. Pemenue 3a1au. Koutponbsnas
[TepBoobOpazHas QpyHKkIMH, €€ pabota Ne6

IIPUMECHEHHUE

OK-01, Pazjnen 9. IlpsiMble U IUIOCKOCTH B
OK-03, NMPOCTPAHCTBE
OK-04, Tema 9.1. OcHOBHBIE TTOHATHS
OK-07, crepeomerpun. Pacnonoxxenne
IIK-1.2, MPSMBIX U IJIOCKOCTEH
[1K-2.2, Tema 9.2. [TapannenbHOCTh NPSAMBIX, YcTHBIM onpoc
IK-2.3 IPSMOM M IUIOCKOCTH, IJIOCKOCTEN
Tema 9.3. [leprieHIUKYISAPHOCTD CamocTrosTrenbHast
IPSIMBIX, IPSIMON U TUNIOCKOCTH, pabora Nel7
IJIOCKOCTEH
Tema 9.4. Teopema o Tpex YeTHBIH oIpoc
HepIHeHINKyIsIpax CamocrosiTenbHas
pabora Nel§
Tema 9.5. [TapannensHsle, VYeTHBI orpoc
NepIEHIUKYIISIPHbIE, II-o/c
CKPEIMBAIOIINECS MTPSIMBIE
Tema 9.6. Pemenue 3anau. [Ipsmbie u KonTponpHas
IJIOCKOCTH B IPOCTPAHCTBE pabota Ne7
OK-02, Pasnen 10. Koopanuatel n Hrorosoe
OK-03, BEKTOPbI TECTUPOBAHUE 1O
OK-04, pazneny 10
OK-07, Tema 10.1. [lekapToBbI KOOPAUHATHI VYcTHBIH ompoc
[IK-1.2, B IIpOCTpaHCTBE. PaccTosiHue mexny
I1K-2.2, nByms Toukamu. KoopauHaTs!
[1K-2.3 CEpEeIMHBI OTPE3KA
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Tema 10.2. Bextopsl B

VYcerHblil onpoc

IIPOCTPAHCTBE. CamocrostenbHas
VYron mexay Bekropamu. CkassipHoe pabora Nel9
IPOM3BECHUE BEKTOPOB
Tema 10.3. II-o/c
[TpakTHKO-OpHEHTHPOBAHHEIE 3a]a91
Ha KOOPJAMHATHOM MJIOCKOCTH
Tema 10.4. KonrtponbHas
Pemenue 3agau. Koopaunatel u pabota Ne§
BEKTOPBI
OK-01, Paznen 11. Hrorosoe
OK-02, MHOrorpaHHHKH M TeJia BpallleHust TECTHUPOBAHUE IO
OK-03, pazgeny 11
OK-04, Tema 11.1. Bepmunsl, pebpa, rpanu
OK-05, MHOI'OTpaHHHUKA
OK-06, Tema 11.2. [Ipusma, ee VYerHbll onpoc
OK-07, COCTaBIISIIOIIKE, ceueHue. [Ipsimast 1
[1K-1.2, IIpaBUJIbHAS TPU3MBbI
IIK-2.2, Tema 11.3. [Tapaienenures, Kyo0. VCTHBIH ompoc
[K-2.3 Ceuenue Ky0a, mapajiesienuneaa

Tema 11.4. [lupamuna, ee
COCTABJISIIOILIME, CEUCHHUE.
IIpaBunpHas nupaMuaa. Y ceyeHHas
IpamMuia

YceTHBIH oIpoc

Tema 11.5. bokosas u mosaHast
MMOBEPXHOCTh MPU3MBI, TUPAMUTBI

CamocTosTenbHas
pabota Ne20

Tema 11.6. CummeTpus B KyOe,
napajuiejaenunese, npusme,
nupamuie

VYeTHBI orpoc

Tema 11.7. [Ipumepsl cummeTpuii B
npodeccun

I1-o/c

Tema 11.8. [IpaBuiibHbIE
MHOTOTpaHHMKH, UX CBOMCTBA
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Tema 11.9. Hunuuap, ero
cocrapisitone. CeueHue HUIMHAPA

Tema 11.10. Konyc, ero
cocrapisitonue. CeueHue KoHyca

II-o/c

Tema 11.11. YceueHHbIN KOHYC.
CeueHne yceueHHOT0 KOHyca

VYeTHbI o1poc

Tema 11.12. [llap u chepa, ux
CCUCHUS

CamocrosTenbHast
pabora No21

Tema 11.13. [Tousitue 00 00BeEME
tena. OTHoIEHHE 00BEMOB
MOAOOHBIX TeJl

VYeTHbI opoc

Tema 11.14. O0BeMBI U TUIOLIATH
MTOBEPXHOCTEHN TeI

Tema 11.15. KomOuHanmu
MHOTOTPAHHHUKOB U TEJI BPAICHUS

VYerHbll onpoc

Tema 11.16. 'eomerpuueckue I-o/c
KOMOWHAIIMK HA MPAKTUKE

Tema 11.17. Pertenue 3agau. KontponbHas
MHoOrorpaHHHKH U TeJ1a BpALLEHUS pabora Ne9

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07

Paznea 12. JiaeMeHTHI Htorosoe
KOMOUHATOPMKM, CTATUCTUKH H TECTUPOBAHUE 1O
TEOPUH BEPOATHOCTEH pazgeny 12

Tema 12.1. OcHOBHBIE TOHATHUS
KOMOMHATOPUKHU

Tema 12.2. CoObiTHE, BEPOATHOCTD

YceTHBIT onpoc

coObITusA. ClIOKEHUE U YMHOKEHHE CamocTtosTenbHast
BEPOATHOCTEU pabota Ne22
Tema 12.3. BeposiTHOCTE B MI-o/c

po(hecCHOHANBHBIX 33/1a4ax

Tema 12.4. JluckperHas ciydaiiHas
BEJIMYMHA, 3aKOH €€ pacipeeeHust

Tema 12.5. 3agaun MaTeMaTHIECKOMH
CTaTUCTHKH
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Tema 12.6. CocrasiieHue Ta0bIuI 1
JMarpamMm Ha MPaKTUKe

II-o/c

Tema 12.7. Pemenune 3amay.

YerHbI onpoc

DneMeHTbl KOMOMHATOPUKH, Kontponpsnas
CTaTHCTUKU U TEOPUH BEPOSTHOCTEN pabota NelO
OK-01, Pa3nen 13. MHo:xkecTBa. DJIeMEHTDI
OK-02, Teopuu rpados
OK-03, Tema 13.1. MHoxecTBa
OK-04, Tema 13.2. Onepanuu ¢ I-o/c
OK-05, MHO’KECTBAMU VYcerHbI# onpoc
OK-07 CamocTrosTenbHast
pabota No23
Tema 13.3. I'padnr YcTHbIN onpoc
CamocrosiTenpHas
paborta Ne24
Tema 13.4. Pemenue 3aiau. Kontponbshas
MHokecTBa, rpadsl U UX pabora Nell

IIPUMEHEHHE

* II-o0/¢ — [IpodeccronanbHO-OpHEHTHPOBAHHOE COAEPKAHHIE
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3. Kpurtepuu ouennBanusi opMUpyeMbIX KOMIIETEH NI

Kpurepuu oneHKy yueOHoO# JeATeIbHOCTH 10 « MaTeMaTHKID
Pe3ynbraroM NpoOBEpPKM YPOBHS YCBOEHHUS YYEOHOrOo MaTepHalia sIBISETCS
orMeTka. [Ipu olleHke 3HaHMM ydaluxcs npeamnoaaraercs ooOpamars BHUMaHUE Ha
IIPaBUIIBHOCTb, OCO3HAHHOCTbH, JIOTMYHOCTh W JIOKA3aTEIbHOCTh B W3JI0KECHUH
MaTepuana, TOYHOCTb  HCIIOJIB30BAaHUS  MAaTEMaTUYECKOM  TEPMHUHOJIOTHH,
CaMOCTOSITEIIBHOCTh ~ OTBETA. OneHka  3HaHMM  I[peAmojaraeT  y4dér
UHAMBUIYAJIbHBIX OCOOEHHOCTEM yuammxcs, IupdepeHIMpOoBaHHBIA MOAXOA K
OpraHu3alnuy padoThl.
Hcexons u3 moCTaBIICHHBIX LENEH, YYUTBIBACTCS:
* IIPABWJIBHOCTb U OCO3HAHHOCTD U3JI0KEHUS COIEPKAHMS, TIOJIHOTY PACKPBITHS
MOHATUH, TOYHOCTh YIOTPEOIECHHS] HAYYHBIX TEPMUHOB,;
* cTeneHb (POPMHUPOBAHUS HHTEIUIEKTYyalIbHBIX U 00LIEYUYEOHbIX YMEHUM;
* CAMOCTOSITEIIbHOCTD OTBETA;
* PEUYEBYIO IPAMOTHOCTD U JIOTUYECKYIO ITOCIEA0BATEILHOCTh OTBETA.

Kputepuu onieHK# ycmHbix omeemos

Kpurepuu ouenku Baibl Ouenka

* T[OKa3blBaeT TIJIyOOKOE M TMOJHOE 3HaHWe U |5 OtinyHo
IIOHMMAaHHUE BCcero o0beMa MporpaMMHOr0 MaTepuaa;
IIOJIHOE TIOHMMA@HUE CYIIHOCTU pPacCMaTPUBAEMBIX
MOHSATUM, SBJICHHMM W 3aKOHOMEPHOCTEM, TEOpHH,
B3aMMOCBS3EH;

* yME€ET COCTaBUTh IOJHBIM M NPAaBHUIBHBIA OTBET Ha
OCHOBE H3YYEHHOI'O MAaTepualla; BBIACIATH IJIABHBIC
MIOJIOKEHUS, CaMOCTOSITEIIbHO ITOATBEPKIATh OTBET

KOHKPETHBIMU pUMepamH, (baxTamu;
CaMOCTOSITEIILHO M apryMEHTHPOBAHO JejaTh aHaju3,
0000111eHH S, BBIBOJIBL. VYcranaBiauBaTh

MEXIMpEIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX
3HaHUI) W BHYTPHUIIPEIMETHBIE CBSI3M, TBOPYECKH
NPUMEHTh TOJy4YeHHbIE 3HAHMS B HE3HAKOMOU
cutyauuu. llocnemoBarenbHO,  4YETKO,  CBS3HO,
000OCHOBaHHO M 0€30IMO0YHO u3JaraTth Y4eOHBII
MaTepHal; JaBaTh OTBET B JIOTHYECKOMN
MOCJIEZIOBATEIBHOCTH C HCIIOJNb30BAHUEM MPHUHITON
TEPMUHOJIOTMH;  JeJaTh  COOCTBEHHBIE  BBIBOJIBI,
(dbopMynupoBarthb TOYHOE OIpe/IelIEHUE u
HCTOJIKOBAaHNUE OCHOBHBIX TMOHATUH, 3aKOHOB, TEOPUH;
IIpU OTBETE HE MOBTOPATH JOCIOBHO TEKCT yueOHHKA;
u3naraTb ~ MaTrepuajg  JIMTEPAaTypHBIM  S3BIKOM;
MpaBWJIBHO M OOCTOSTENIbHO ~ OTBEYaTh  Ha
JIOTIOJIHATENBbHBIE BONIPOCH! yuuTes. CaMOCTOATENBHO
U paloHaJIbHO HCIIOJIb30BATh HAIJISJIHbIE MOCOOUS,
CIpaBOYHBIE MaTepHalibl, YU4eOHHK, JOMOJIHUTEIbHYIO
JUTEpaTypy, NEPBOMCTOUYHUKHU; NPUMEHATh CHUCTEMY
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YCIOBHBIX OOO3HAYeHMH TIpU BEICHUHM 3alucei,
CONIPOBOXKAAIOIIMX  OTBET;  HCIOJIB30BAHHUE  JUIA
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIOICHHI U OIBITOB;

*  CaMOCTOATENIBHO, YBEPEHHO M  0e301Hr00YHO
IIPUMEHSIET MIOJIyYEHHbIE 3HaHMSI B PEIICHUU IIPo0ieM
Ha TBOPYECKOM YpOBHE; JOIYCKaeT He Oosee OAHOro
HEJ0YeTa,  KOTOPBIM  JIETKO  HCIpaBIsAeT IO
TpeOOBAHUIO YUMTENs; UMEET HEO0OXOAMMBbIE HaBBIKU
paboTel c mnpubOpaMu, UYepTEXKAMH, CXEMaMU U
rpaduKkamMy, COIYTCTBYIOLIMMU OTBETYy; 3allMCH,
COIIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaHUSIM.

* TIOJTHO PAcKpbUI COAEp)KaHUE MaTepualia B o0beme,
IIPEyCMOTPEHHOM IIPOrpaMMOi U yueOHUKOM,

*  U3JI0XKWI Marepuaa TIPaMOTHBIM  SI3BIKOM B
ONPEACICHHOW  JIOTMYECKOM  IOCIIEN0BATEIbHOCTH,
TOYHO HCIIOJIb3Ysl MATEMATHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIHKY;

* IPaBUJILHO BBIMIOJHUII PUCYHKH, YEPTEXKHU, rpaduKH,
COIlyTCTBYIOILIAE OTBETY;

* IIOKa3aJ YMEHHME WJUIIOCTPUPOBATH TEOPETUYECKUE
II0JIO’KEHHSI KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSTh X
B HOBOM CHUTYAallMM IIPY BBIIOJHEHHUH INPAKTHYECKOTO
3aJaHMs;

*  NPOJEMOHCTPUPOBAT  CHOPMHPOBAHHOCTH U
YCTOMUUBOCTH UCIIOJIB3YEMBIX NPH OTPabOTKE yMEHUIt
U HaBBIKOB,  YCBOGHHME  paHee  M3Yy4YCHHBIX
COIIYTCTBYIOILIUX BOIIPOCOB;

* OTBEYAJl CaMOCTOSITENIbHO 0€3 HaBOJSAIIMX BOIPOCOB
npenojaasaresids. BO3MOXHBI OJHA-IBE HETOYHOCTH
IIPU OCBEIIEHUHM BTOPOCTENEHHBIX BOIPOCOB WIH B
BBIKJIa/IKaX, KOTOpBIE CTYAEHT JIETKO HCIpaBWI II0
3aMEYaHMIO IIPETOIaBATEIIS.

® YAOBJICTBOPSCT HAa3BAHHBIM BBIIIC Tpe6OBaHI/I$[M, HO
oOyJaromuics:

* JIONyCKaeT OAHY HerpyOyio OomuoOKy win He Oosee
JIBYX  HENOYETOB U  MOXET UX  HCHPaBUTh
CaMOCTOSITENTbHO, WJIM TIpH HEOONBIIOH ITOMOIIH
MIperoiaBaTers;

* He 00NajaeT MOCTATOYHBIM HABBIKOM pabOTHI CO
CIPaBOYHOMN JIUTEPATYpOH (HAIpUMeEp, CTYJACHT yMeeT
BCE HalTH, IIPaBUJIBHO OPUEHTHUPYETCS B
CIPaBOYHHKAX, HO pab0OTaeT MEJJICHHO)

Xopouio

¢ HCHIOJHO WM  HCIIOCICAOBATCIBHO  PACKPBLITO
COACPIKAHUC Marcpualia, HO IIOKa3aHo 0611.[66
ITIOHUMAaHHEC BOIIpoOCa n MMPOACMOHCTPHUPOBAHBL
YMCHUA, AOCTATOYHBLIC IJIA JadbHEHIIero YCBOCHHA

IPOTPaAaMMHOTO Marepuaa (ompeneneHHbIE
«TpeboBaHusIMH K MaTeMaTUYECKOW TMOATOTOBKE
YUALTUXCSD» );

* UMEJNCh 3aTPYJAHEHUS WIH JOMYIICHB OIIMOKH B
OTIpeIeIICHUN TIOHATUH, WCTIOJIb30BAaHUY

Y noBneTB OPUTCIIBHO
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MaTeMaTU4eCKOU TEPMUHOJIOTUH, yeprexax,
BBIKJIAIKaX, MCIPABICHHBIE IIOCIE  HECKOJBKHX
HAaBOJALIUX BOIPOCOB IIPENOJABaTENs;

* CTYJEHT HE CIPABWICA C NPUMEHCHHEM TEOpUU B
HOBOM CHUTyallud IIpU BBIIOJIHEHUU IPAKTHYECKOIO
3aJjaHMs, HO BBIIOJHWI 3aJaHusl  00s3aTeIbHOIO
YPOBHSI CJIOKHOCTH 110 JAHHOU TEME;

* IIpU 3HAHUU TEOPETUYECKOr0 MaTepHualla BbISBICHA
HEJI0OCTaTOYHas c(OPMHPOBAHHOCTH OCHOBHBIX
YMEHHI U HAaBBIKOB.

¢ HC 3HACT W HC IIOHUMACT 3HAYUTCIbHYIO WA
OCHOBHYIO 4YacCTh MPOrPaMMHOIO Marepuaisa B
npejenax IOCTaBICHHBIX BOmpocoB. Mwmeer crnabo
c(OPMHPOBAHHBIC W HEIMOJIHBIC 3HAHUS M HE YyMEeT
INPUMCHATh UX K PCHICHHUIO KOHKPCTHBIX BOIIPOCOB U
3amad 1Mo o0pasily M K MPOBEACHUIO ONbITOB. [Ipu
oTBeTe (Ha OJMH BONPOC) JOMyCKaeT Oojee NByX
rpyOBIX OMIUOOK, KOTOPBIE HE MOXET MCIIPABHUTH JTAKE
IIPY IIOMOIIIM TIPETIOIaBaATEIIs.

2-0

HeynosnerBopurenbHo

Kpurepun oneHKH NMCbMEHHOM camocmoamenbHoi padoomol

Kpurepun onenku Bbanabt

Onenka

Bomonaun  pabory 6e3  ommboxk  u | 5
HEJIOYETOB.

Jlomyctui He Gosiee OTHOTO HeloYeTa.

B pabGotax ¢ wu30BITOYHON IUIOTHOCTBHIO
3aJJaHUN JOMYCKAETCs BBICTaBICHHE OTMETKH
«5» B COOTBETCTBHH C 3apaHee OrOBOPEHHBIM
HOPMAaTHBOM.

OTIu4HO

BeimosmHuT paboTy MOTHOCTRIO, HO AONyCTH | 4
B Hell He OoJiee 0JIHOM HerpyOoii omrokH (3a
HUCKIIIOYCHHUEM PCHICHUA KOJHMYCCTBCHHBIX
(bu3nyuecKkux 3a7ad) U OJHOTO HeIoYeTa WIH
He 0oJiee IBYX HEJI0UETOB.

B pabotax ¢ u30BITOYHON TMJIOTHOCTBHIO
3aHaHI/II\/'I AO0IMYCKA€TCA BBICTABJICHUEC OTMCTKU
«4» B COOTBETCTBHH C 3apaHee OTOBOPEHHBIM
HOPMAaTHBOM.

Xopomuio

[IpaBUIBHO BBIMOJIHUI HE MEHEE IOJIOBHHBI | 3
paboThI WM TOITYCTHIIL:

e He OoJiee IByX IrpyObIX OIIMOOK;

e unu He Oonee OHOW TpyOol W OmHOMH
Herpy0oi OMOKH U OTHOTO HEJIOYETA;

e win He Ooyiee ABYX-TPEX HErpyOBIX
OIIHOOK;

® VU BBIMOJIHWI pelIeHHe KOJIMYECTBEHHOM
¢dbu3mveckol 3amauM Mo JIeUCTBHSAM  0e3
BbIBOJIa paboueil (GopMynbl TpU HATUYUU
MPaBUIIHLHOTO OTBETA

e WM OAHOW HerpyOoil ommOKku U Tpex

Y noBieTB OPUTCIIBHO
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HEJI0YETOB;

® JUIM TIPU OTCYTCTBHH OIIUOOK, HO TPH
HAJINYUH YETHIPEX-TISITH HET0YETOB.

B pabGorax ¢ wu30BITOYHON IUIOTHOCTHIO
3aJJaHHI JOMYCKAETCS BBICTABICHHE OTMETKH
«3» B COOTBETCTBHUHU C 3apaHEe OTOBOPECHHBIM
HOPMAaTHBOM.

JlomycTun 4uCiIO OMMUOOK U HEIO0YETOB,
MIPEBOCXOIAIIEE HOPMY, PU KOTOPOH MOXKET
OBITH BEICTABJIEHA OTMETKA «3%».

[IpaBUSIbHO BBIMOJIHUI MEHEE YaCTH PadOTHI,
JOCTAaTOYHOH [JI1 BBICTABICHHS OTMETKHU
«3».

2-0

HeynosnerBopurenbHo

Kpurepun oneHKH KOHmMpPobHOU padomol

Kpurepun onenku

Banabl

Onenka

e KOHTpOJIbHas paboTa TMpelncTaBieHa B
YCTaHOBJIICHHBIN CPOK U 0(hOpMIICHA B CTPOrOM
COOTBETCTBUH c W3JI0KCHHBIMH
TpeOOBaHUSAMU;

® [IOKa3aH BBICOKMI ypOBEHb  3HAHUS
U3YyYEHHOTO MaTepualia Mo 3aJlaHHOH TeMme,
MPOSIBJICH TBOPYECKUU IMOAXOJ NMPU OTBETE HA
BOINPOCKHI, yYMEHHE TJIyOOKO aHaJU3UpOBaTh
npo0eMy H JiefaTh 0000IIaIOIINE BBIBOIBI;

e paboTa BHINOJHEHAa TPAaMOTHO C TOYKHU
3peHusi TOCTaBIEHHOW 3amauyd, T. €. 0e3
OmMOOK ¥ HEJOYETOB WM JIOMYIIEHO He Oolee
OJTHOTO HesloueTa.

OT1iIn4HO

e KOHTpPOJIbHAs paboTa TPEJCTaBICHA B
YCTaHOBJEHHBIH CpOK U odopmieHa B
COOTBETCTBUU c W3JI0KCHHBIMH
TpeOOBaAHUSMU;

® TMOKa3aH JOCTaTOYHBIA YPOBEHb 3HAHUS
M3YYCHHOTO Marepuajia 10 3aJJaHHOW TeMe,
MPOSIBIIEH TBOPYECKUH MOAXOJ MPH OTBETE HA
BOTIPOCHI, YMEHHE aHAIM3UPOBATH MPOOIIEMy U
JieJaTh 0000IIaroIIre BRIBOIbL,

e paboTa BHIMOJIHEHa TOJHOCTHIO, HO
JIOIYIIEHO B HEW:

a) He Oonee oxHOW HErpyooil OmMMUOKH U
OJIHOTO HEJI0YeTa;

0) wiu He OoJee TBYX HEIOYETOB.

Xopouio

® KOHTpOJbHas paboTa TMpEACTaBICHA B
YCTaHOBJICHHBIH CpPOK, TMpH  0hOPMIICHUU
paboThI JOIYIL{EHBI HE3HAYUTEIIbHbIE
OTKJIOHEHHS OT U3JI0’KEHHBIX TPEOOBAHUI;
® [I0KAa3aHbl MHUHUMAJbHbBIE 3HAHUSA IO
OCHOBHBIM T€MaM KOHTPOJIbHOM paboThI;

Y 10BHIETBOPUTETHEHO
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® BBHITNIOJJHEHO HE MEHEE IMOJIOBHHBI PabOThI
WJIM JONYIIEHBI B HEW:

a) He OoJee IBYX rpyObIX OMIHOOK,

0) He Oosee 0THOM TPy0Oif OIIMOKH U OJTHOTO
HeJovera,

B) HEe 0oJee IBYX-TpeX HErpyObIX OMIMOOK,
r') ogHa HerpyOasi ommoOKa U TpU HEJoueTa,
1) IpY OTCYTCTBUH OIIMOOK 4—5 HEJIOYETOB.

® YKCIO OMHOOK M HEIOYETOB MPEBOCXOIMT
HOpPMY, TIpU KOTOPOI MOKET OBITh BBHICTABJICHA
OLICHKAa  «YJOBJICTBOPHUTEIBHO» WM  €CIH
MPAaBUJILHO BBITIOJHEHO MEHEE TIOJOBHHBI
paboThI;

e cciM  OOydYaroIUiics HE NpPHUCTyNan K
BBITIOJTHCHUIO ~ pabOTBl WM TPaBUIIBHO
BHIMOJIHWI He Oosiee 10 mporeHTOB Bcex
3a/IaHHI.

2-0

HeynosnerBopurensHo

Tadannma coorBeTCTBUSA

63J’IJ’ILHO-p€ﬁTHHFOBOI‘O H OTMETOYHOI'O KOHTPOJIA

YpoBeHb CPOPMHUPOBAHHOCTH Cymma TpaauuMoOHHAA OLIEHKA
KOMIIeTeHIU I PEUTHHIOBBIX
0aJ10B
[ToBbIIICHHBIM 90-100 OT1in4HO
bazoBbiii 75-89 Xoporio
[Toporossrit 60-74 Y 10BIETBOPUTETBLHO
Henocrarounsiii Menee 60 HeynosnersopurensHo

38




4.
4.1.

KoHTpo1bHO-01IEHOUYHBbIE CpeAcTBA
MarepuaJjibl OLIEHOYHBIX CPEICTB JJIs1 BXOJHOI0 KOHTPOJISI

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 1, ITPG 5, I1PG 6, I1P6 9, I1P6 12, I1PG 14.
ITPy 1, ITPy 5, ITPy 7, I1Py 8, I1Py 18, ITPy 19.

Bapmuanr 1.

1.

Qo0s13aTeIbHAS YACThH
Kakoe W3 ciemyronmx dYucea 3aKIIOUYCHO MEXAY YHCIaMH 11%

us? B
8

omeeme yKastcume Homep npasujibHoco sapuarnmad.
1) 0,4
2) 0,5
3) 0,6
4) 0,7

2. Pemmre nepaBenctBo 20 — 3(x —5) <19 — 7x. B omeeme ykascume
HOMED NPABUTIbHO20 8APUAHMA.

1) (=45 +e)
1
2 7

3)(_%;+M>

4) (oo —4)
VYcraHoBuTE COOTBETCTBUE MEXAy rpadukamu QyHKIuH U (hopmyiamu,
KOTOpBIE UX 3a/1a10T.

A) b) B)
o YA YA
| T |
o] 1 T/ o] 1 X o] 1 i3
N
_ 2
Dy—; )y =x2—2 3)y =2x 4)y =2—x2
3anummTe B OTBET IUGPHI, PACTIONOKUB UX B MOPSAJIKE, COOTBETCTBYIOIIEM
OyKBaM:
A| b | B
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Ilpu eévinonnenuu 3a0anuii 4-7 3anuuwiume xX00 pewieHus u NoOJIy4eHHbll
omeemn.

4. Haiinure 3Ha4YeHHE BBIpaXKeHUS (2 42 1_) - 16.
4 5

5. Pemure ypaBHEHHE (x—4)"+ (x+9)% = 2x".

6. Ilpennpusitue wmsroroBwsio 3a kBaptan 500 nperaneir, u3 Kotopeix 60%
MMEJIA BBICHIYKO KaTeroputo KadectBa. CKONBKO J€Talied BbICHIEH
KAaTeroOpuH KauecTBa U3rOTOBUJIO MPEANPUSITHE?

7. Bricota BH napamnenorpamma ABCD nenut ero cTopoHy AD Ha OTpe3Ku
AH =1 wn HD = 28. lnaronans napamiaenorpamma BD paBHa 53. Haiinute

IUIOLIAAb MapaljIesIorpaMma.

JlomoJIHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanua 8 3anuuwiume xo0, 000CHOBaHUE pPeuleHUA U
NROJIYYeHHBLIL OMEem.
8. U3 400 neraneii 16 okazanuch OpakoBaHHBIMU. Kakoit POLIEHT COCTaBIISAIOT
Ka4eCTBCHHBIC ACTAJIN?

Bapuanr 2.
O0s13aTeIbHAA YACThH

1. KakoMy HpOMEXYTKY MPUHAMISKHT ducio V26? B omeeme ykadcume
HOMEp NPABUNLHO20 8APUAHMNA.
1)[4; 5]
2)[5; 6]
3)[6;7]
4)[7; 8]
2. Pemmre nHepaBenctBo 9x — 4(2x + 1) > —8. B omeeme ykasxcume Homep
NPABUILHO20 8APUAHMAL.
1) (—4; +o0)
2) (—12; +o0)
3) (—o0; —4)
4) (—o0; —12)
3. YcraHoBUTE COOTBETCTBHE MExay rpaduxamu QpyHKuuii u dopmynamu,
KOTOPBIE UX 3aal0T.

A) B) B)
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VA A A
1
1 - Gl > Ny -
o 1 X o1 X
Dy=—-x 2y =-- Ny=—x"—2 ay=vx
2 X )y = VX

3anummTe B OTBET IU(MPHI, PACIIOIOKUB WX B MOPSJIKE, COOTBETCTBYIOIIEM
OykBam:

A | b B

Ilpu evinonnenuu 3adanuii 4-7 3anuuwiume xX00 peuwieHus U NOJIYYeHHbLI
omeem.

. 8 12 7
4. Haiigute 3naueHue Boipakenus 1 _: (_+ 2 _).
17 17 11

5. Pemure ypaBHEHUE (x+2)°+ (x—3)* =22,

6. Ilpennpusitue wm3roroBwio 3a kBaptan 600 neranei, u3 koropsix 40%
MMEJId  BBICHIYIO KaTeropuro KadecTBa. CKOJBKO JeTaneil BbICIIEH
KaTeropuu KauecTBa U3rOTOBUWIIO MIpeAnpusitue?

7. OcHoBanusi Tpameuuu paBHbl 18 u 12, ogHa u3 OOKOBBIX CTOPOH
paBHa 42,9 yIoJl MEKJly HEW U OJHUM M3 OCHOBaHWM paBeH 135°. Halinute
IUIOLIAb TPATIECLIMH.

JlonoJHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanua 8 3anuuwiume xo0, 000CHOBaHUE pPeuieHUA U
ROJIYYeHHBLIL OMEemn.
8. U3 800 neraneit 24 okazanuchk OpakoBaHHBIMU. Kakoi MpOIIEHT COCTABIISIIOT
Ka4eCTBCHHBIE JIeTaIN?
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4.2.

MarepuaJibl OLIEHOYHBIX CPEACTB AJIsl TEKYLIEero KOHTPOJIA
Tekymuii KOHTpPOJIb TPOBOAWUTCA BO BpeMsl ayJUTOPHBIX 3aHATHUH IO

MaTCMaTHKC B COOTBCTCTBHH C y‘{e6HBIM IIJTaHOM H pa60qeﬁ IMpOorpaMmabl

Ol

«MaremaTtuka» MmO BCEM pasaciaM IIpOorpaMMBI. B kauectBe TCKYIICTO

KOHTpPOJISI TMPUMEHSIOTCS TEOPETUYECKHUE BOIPOCHI, CaMOCTOSTENIbHas paboTa,
CUCTEMBI 33/IaHUI B TECTOBOU (hopMe, KOHTPOJIbHBIE PAOOTHI 10 pa3jesiaMm.

4.2.1 TeopeTnueckue BONPOCHI

Teopetnueckas 4yacTh IPOXOTUT B (pOpME YCTHBIX OTBETOB: O0yYarOIIUECs

BBITSITUBAIOT MATH KapTOUYEK C BOIMPOCAMH, JAIOT TMOJHBIA OTBET (CO CIHCKOM
BOIIPOCOB 00yYarOIIMECs 3HAKOMSTCS B HAYaJle U3y4YEHUs pa3/ena).

4.2.1.1. Crenenu u kopHu. CreneHHass pyHKuus

B w

9

Oobpaszosamenvhule pe3yivmamot, noo1eHcaujue npogepke (31emMeHmul):
[1P6 01, ITP6 02, ITPG 03, ITP6 05, ITP6 06, ITPG 14.
[1Py 1, ITPy 5, [TPy 6, I1Py 7, [Py &, I1Py 18, [1Py 19.

Teopernueckue BONPOCHI:

Haiite ompenenenre apupmMeTnyeckoro KBaJpaTHOro KopHs (He 3a0bIBaeM
MOSICHUTH 00JIACTh OMpe/eeHUsT U 00JacTh 3HAYCHUM, HHAYE ONpeIeNiCHNe
HE PACKPBITO).

JlaiiTe ompeseneHue KOHs n-OM CTEICHU U3 4yuciia (He 3a0bIBaeM IMOSCHUTH
o0nacTh oOmpezAelieHus W 00JacTh 3HAYEHWH, WHAaye OIpEAeICHUE He
PacKpbITO)

3anuIlnTe U NPOU3HECUTE BCIYX BCE U3BECTHBIE BAM CBOMCTBA KOPHEM.
3anummTe U NPOU3HECUTE BCIIYX BCE U3BECTHBIE BAM CBOMCTBA CTEIIEHEH.

Ha 9yto Heob6xoarmo 00paTuTh BHUMAHKE MPU PEIICHUH UPPALTMOHATIEHOTO
YPaBHEHHUS YETHOM CTETIEHU?

Uemy paBeH KOpEHb UETHOM CTENEHW W3 OTPULATENBHOrO 4Yucia?
[IpuBenute npumep.

Uemy paBeH KOpEHb HEYETHOW CTENEHUW W3 OTPULIATEILHOTO 4Yucia?
[TpuBenurte npumep.

Ha d4rto crour oOpaTuTh BHHMaHHE TMpPH PENICHUA WPPAUOHAIBHBIX,
JTpOOHO-paIMOHATILHBIX YPABHEHUN U HEPABEHCTB?

Ha3zoBute npaBuiio BHECEHUSI MHOKUTENS MO 3HAK KOPHS.

10. Kak n30aBisSFOTCS OT HPPAIMOHAIBHOCTH B 3HAMEHaTele?
11. JlaitTe onpenesieHne CTENeH! ¢ APOOHBIM U OTPUIATEILHBIM MTOKa3aTeeM,

chopMyTUPYHTE UX CBOMCTBA.

12. CrenenHast GyHKIUS — 3TO PYHKLIHUA . ..
13. CBolicTBa cTeeHHOM (DYHKIIMH Pa3IUYarOTCsl B 3aBUCUMOCTH OT ...
14. CBoiicTBa CTENEHHOM (QYHKIMK MpU YETHOM 3HaueHuu n. ['paduxom

(YHKIUM SIBIISETCS ... , PACHIOJIOKEHHAS B ... MOIYIUIOCKOCTH KOOPAUHAT.
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15. CBolicTBa CTENEHHON (YHKUMHU MpPU HEUYETHOM 3Ha4deHuu n. I 'paduxom
byHKIUY SIBIISIETCS . ..

16. YpaBHEHUsI, B KOTOPBIX IEPEMEHHAS .. ..., HA3bIBAIOTCS UPPALIMOHATIbHBIMHU.

17. Pemiennie  MppalMOHAJBHBIX YPaBHEHUH CBOJUTCA K TEpPEeXoay OT
UPPAIMOHATIFHOTO K PAllMOHAIFHOMY YPaBHEHHUIO ...

4.2.1.2 Iloka3zareabHast PyHKIMS

Oopa3zoeamenvHble pe3yibmamul, ROOIEMHCAUUE NPOBEPKe (INEMEHMbL):
I1P6 01, TTP6 02, TTP6 03, ITPG 04, I1P6 05, T1P6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, I1Py 07, IIPy 08, ITPy 18, ITPy 19.

Teopernueckne BONPOCHI:

1. Kakas ¢yHKIMs Ha3pIBa€TCs OKA3aTEIbHOMN?

2. Yro aBnseTcs 001aCThIO ONPEAEIICHUS U MHOKECTBOM 3HAUECHUHN

MoKa3aTebHOU PyHKIUK?

3. SIBnsiercs 1 noka3arenbHas (QyHKIMS Y€THOMU?

4. Ilpu kakoM yCJIOBUU MTOKa3aTelbHAst PYyHKIHS SIBJSECTCS BO3PACTAIOMICH?

5. Ilpu kakoM ycii0OBMHM MOKa3aTebHas (QYHKIUS SBISIETCS yObIBAIOIIEH ?
6. Kak 3aBUCHUT U3MEHEHUE N0Ka3aTeIbHOU (YHKIIUU OT OCHOBAHUS?
7
8
9.
1

. Ilepeuncnure cBoiicTBa hyHKIMH y = a* ipu a>1.

. Ilepeuncnure cBoiicTBa hynkuuu y = a* npu 0<a <I.
[Touemy dyHkIMs y = 2* ABJISIETCS] BO3pACTAIONICH?

0. Kakue mnpeoOpa3zoBaHusi HEOOXOJUMO BBIMOJHUTh Ha KOOPJIWHATHOU
miockoctu ¢ rpaduxom y = (0,5%), yToObl mosyunth rpaduk QyHKIUH
y=2%7

11. Ckonbko TOYEK TmepeceueHus UMET rpaduku (yHKOu y=2* u
y=(0,28)*?

12. Kakoe ypaBHEHHE HA3bIBAETCS MOKA3ATEIBHBIM?

13. IloueMy 1ipy pelIEHUH TMOKA3aTEIbHBIX YpPABHEHUM IMOJAraiT, 4YTO
a>0, az0?

14. y =a*. Ilpu a>0 pyukmus ...

15. Ykaxu KoOpAuHATHI TOYKH NIepeceueHus y = a* ¢ ocbto OX.

16. Jlano ypasaenune a™=1. MoxHO 11 yTBepKAaTh, uTo f(X)=0.

17. ChopMmynupyiiTe TMpaBUIO PEIICHUS MPOCTEHIINX TMOKa3aTeIbHBIX
YPaBHECHHUH.

18. IIpu kakux b nokazarenbHOe ypaBHEeHHE a*=b UMeeT KOPEHb?
19. CkonbKO KOpHEN UMEET YpaBHEHUE a*=b?
20. Kaxk pemars ypasHenue suga a'®=a8®?

21. B uem 3aximrouaetcs rpadudecKuii Croco0 peiieHrs ypaBHEHU.
22. JlaiiTe onpeaeieHue MoKa3aTeJabHOTO HEPABEHCTBA?
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23. ChopmynupyiTe METOIbI PELICHHS [TOKA3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jorapudmsl. Jorapupmuueckas GyHkuus

Oopa3zoeamenvHble pe3yibmamul, ROOIEMHCAUUE NPOBEPKe (INEMEHMbL):
I1P6 01, TTP6 02, TTP6 03, ITPG 04, I1P6 05, T1P6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, IIPy 08, IIPy 18, I1Py 19.

Teopernueckne BONPOCHI:
JlaliTe onpenenenue gorapudma.
CdopmynupyiiTe Ha3BaHUE NEHCTBUS HAXOXKIEHUS Jorapudma.
3anuimTe OCHOBaHUE HAaTypajIbHOTO Jorapudma.
Chopmynupyiite 0CHOBHOE JIOrapu(pMUUIECKOE TOKAECTBO.
ChopmynupyiiTe Teopemy o Jorapudme mpou3BeICHUS.
Chopmynupyiite Teopemy o joraprdme 4acTHOrO.
[IpuBenute popMyity nepexosa K HOBOMY OCHOBAHHUIO.
Kakwue cBoiicTBa goraprudma uCoab3y0TCs IPU BHIITOJIHEHUU
TOJIECTBEHHBIX IPe0Opa3z0BaHUi?
9. Kakoii norapudm Ha3bIBaeTCS ACCATUIHBIM?
10. JaiiTe onpenenenue Jorapu@mMuieckoil PyHKIHH.
11. ChopmynupyiiTe onpeneneHue JorapuMUIecKoro ypaBHEeHuU .
12. ChopmynupyiTe METOBI PELICHUS] JOTAPU(PMUYECKUX YPABHEHUIA.
13. laiite onpenenaeHue JorapupMuIecKoro HEpaBeHCTBA.
14. ChopMynupyiiTe METOIbI pelieHUs JOTapu(PMUIECKUX HEPABEHCTB.
15.3anummuTe o61mmii BUs iorapumMudeckon GyHKINU.
16. Kak npeacTaBuTh 4UCIIO B BUJIE Joraprudma o OCHOBaHUIO a?
17. 306pa3ute cxemaTH4HO rpaduk JorapumMudeckont GyHKITUH.
18. Kak onpeeanTs MNOCTOPOHHUN KOPEHb JJOrapu(pMUYECKOr0 ypaBHEHUA?
19.Tlepeuncnaute OCHOBHBIE CBOMCTBA JorapudmoB a>1, a# 1.
20.O06s13aTenBHO M MPU PEHICHUH JOTapU(MUUECKOTO YPaBHEHHUS HAXOIWUTh
001acTh CyIIECTBOBAaHUS (PYHKIIMM, BXOJAIINX B ypaBHEHUE?
21.Ha yto, B mepByl0 ouepep cleAyeT oOpaTUTh BHUMAHUE MPU PELICHUU
Jorapu(pMUYECKOro HEpaBEHCTBA?

b A Sl

4.2.1.4. KoMILIeKCHBIE YHCJIA

TeopeTnyecKne BONPOCHI:
JlaTh onpeiesieHue KOMIUIEKCHOTO YUCTIa.
CdopmynupoBaTh ONpeeieHHe MHUMOMN €TUHUITBI.
Kak »Haiitn crernneHp MHUMOM €TUHULIEI?
Kakue koMmieKkCHbIE YKciia Ha3bIBAIOT PABHBIMH, CONPSHKEHHBIMU?
3anucath GopMyTy SIS HAXOXKIESHUS POU3BOJIBHOM CTEIIEHU MHUMOM
SJIMHUIIBI.

6. IlpuBeauTe mpUMeEpbl YUCTO MHUMBIX YUCE.

A
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7. Jatb onpeneneHue CyMMbl JBYX KOMILJIEKCHBIX YHCEIL

8. [aTp ompenesieHre YaCTHOTO ABYX KOMIUJIEKCHBIX YHCEIL

9. Kak n300paxaroTcsi KOMIUIEKCHBIE YK CIIa HA KOOPAUHATHOU MIIOCKOCTH?

10. {aiiTe onpeneneHne MOy U apryMEHTa KOMIUIEKCHOTO YHUCIIA.

11. 3anummre Gopmyiry JUisl HAXOXKIEHUS MOAYJISl KOMIUJIEKCHOTO YHCTIa.

12. 3anummre GopMyIty ISl HAXO0XKACHUS MOJTYJISI KOMIUIEKCHOTO YHCIIA.

13. Kak HailTh apryMeHT KOMILJIEKCHOTO YKClia?

14. 3anummre OOHIMII BUJ KOMIUIEKCHOIO YHKCIa B TPUTOHOMETPUYECKOM
dbopwme.

15. Kak nmepeMHOXUTh Ba KOMIUIEKCHOIO 4YMCJIAa B TPUTOHOMETPUYECKOU
dbopme?

16. Kak pa3aenuthb ABa KOMIUIEKCHOTO YHCIIa B TPUTOHOMETPUIECKOU opme?

17. Kak BO3BECTM B CTENEHb KOMIUIEKCHOE YHCIO B TPUTOHOMETPUYECKOU
dbopme?

18. CkoJIbKO 3HAUEHMI IMEET KOPEHB N-I CTENEHU U3 KOMIUIEKCHOTO Yncia?

19. Kak naiiTh Bce 3Ha4€HHsI KOPHSA N-U CTENEHH U3 KOMIUIEKCHOIO YHUCla U3
KOMIIJIEKCHOIO yucna?

20. 3anummTe 001U BUJI KOMIUIEKCHOTO YHCiIa B TOKa3aTeIbHOU opMe.

21. Kak ocyIiecTBIIsSIETCSsl TEpeXo0/1 OT anredpanyeckol (opMbl KOMILIEKCHOTO
quciia K oKa3aTelbHON Gpopme?

22. Kak nmepeMHOXXHUTh JIBa KOMIIJIEKCHOTO YHCIIa B ITOKa3aTeIbHOU popme?

23. Kak pa3iaenuTsb JiBa KOMIIEKCHOTO YKCIIa B TTIOKa3aTelIbHOU popme?

24. Kak BO3BECTH B CTEIIEHb KOMIUJIEKCHOE YUCJIO B MOKa3aTebHOU popme?

25. Kak HaillTH Bce 3HAYEHHsI KOPHS N-U CTENEHU U3 KOMIUIEKCHOIO 4YHUCJa B
nokaszarenbHou popme?

4.2.1.5. OcHoBbI TpUTrOHOMETPUH. TpUroHomMeTpudeckue GyHKUUU

Oopaszosamenvubie pe3yabmamot, noodaexncauwiue npogepke (31emenmol):
I1P6 01, TTP6 03, TTIP6 05, ITP6 14.
ITPy 01, ITPy 06, ITPy 07, ITIPy 08, ITPy 18, TPy 19.

Teopernyeckue BONPOCHI:

1. Kak ctpoutcs yroil Ha YMCJIOBOUM OKPYKHOCTU?
Jaiite onpenenenue 1 paanana u 1 rpangyca.

3. 3anummre ¢dopMmyny Tiepexona OT TPaayCHOTO M3MEpPEeHHs yria K
paguaHHOMY.

4. JlaWiTe  ompeneNeHWEe OCHOBHBIM  TPUTOHOMETPUYECKUM  (YHKITUSIM
MIPOU3BOJILHOTO YTJIa.

5. JaiiTe onpeneneHre OCHOBHBIM TPUTOHOMETPUIECKUM (PYHKITUSIM OCTPOTO
yIJia B IPsIMOYTOJILHOM TPEYTOJIbHUKE.

6. Ilepeuncnure 3HaYEHUS HEKOTOPHIX TPUTOHOMETPUUECKUX (DYHKITHI.
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7. IlpuBenurte 3HAKW OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKUUH B Pa3HBIX
YETBEPTSAX.

8. 3anuimmTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

9. 3anummTte HopmMyIty, CBSI3bIBAIOIIYIO TAHTEHC U KOTAHT€HC yIJIa.

10.3anumute ¢GopMyIibl, CBS3BIBAIOIINE TAHITCHC C KOCHMHYCOM U CHHYC C
KOTaHT€HCOM.

11.Ilepeuncnure OCHOBHBIE (POPMYJIBI CIIOKEHUS.

12. ChopmynupyiiTe MHEMOHHUYECKOE MPABUIIO IS 3allOMUHAHUS (HOpMyII
IIPUBE/ICHHUS.

13. CpopmynupyiiTe npaBuiio HarmucaHus: GopMyJ1 IPUBEACHUS.

14.ITpuBenure npumep Ha MpUMEHEHHE (HOPMYIT IPUBEICHUSL.

15.ITpuBenure GopMyJsibl CyMMBI YIJIOB.

16.3anummuTe Gpopmyabl IBOHHOTO yria TPUTOHOMETPUUYECKUX (PYHKIIUI.

17.3anummre  QopMyJsibl TOJIOBUHHOTO apryMeHTa TPUTOHOMETPUYECKHX
byHKIUH.

18.3anummre Qopmynsl npeoOpa3oBaHUS CYMMbI TPUTOHOMETPUYECKUX
GbyHKIMI B TPOU3BEICHHUE.

19. 3anummte GpopmyJibl mpeoOpa3zoBaHusi MPOU3BEACHUS TPUTOHOMETPUUECKUX
GbyHKIMIA B CyMMYy.

20. BeipaxkeHrue TPUTOHOMETPUYECKUX (PYHKIUH 4Yepe3 TAaHT€HC MOJOBUHHOIO
apryMeHTa.

21.Tlepeuncnute (HopMysbl A PEeUICHUsS NPOCTEHIINX TPUTOHOMETPUYECKHUX
ypaBHEHUI B 00111EM BU/IE.

22.]laiiTe onpeaeneHue apKkCUHyca Yucia.

23. JlaliTe onpeiesIecHUE apKKOCHUHYCA YHCIA.

24.Kak nOpOXOJUT JIMHUSI TAHTE€HCOB?

25.Kak npoxXoauT JINHKSI KOTAHT€HCOB?

26.[lpuBenure  QopMysibl pelIeHHs MPOCTEUIINX TPUTOHOMETPHUUECKUX
YPaBHEHUM.

27.1lepeunciute  (HOpMyabl YACTHBIX CIIy4aeB pEHICHUS  MPOCTEHIINX
TPUTOHOMETPUUECKUX YPABHEHUH.

28.O0BACHUTE METOJ] pEIICHUS TPOCTEUIITNX TPUTOHOMETPUUECKUX YPaBHEHUIN
C IOMOIIBIO EANHUYHON OKPYKHOCTH.

29.1lpuBenute QopMyidbl peUIEHHS MPOCTEHIIUX TPUTOHOMETPUUECKUX
YPaBHEHUM.

30.YkaxuTe JBa OCHOBHBIX METOAA PEIICHUS TPUTOHOMETPUUYECKUX
YPaBHEHUM.

31./lalite ompeneneHue OTHOPOAHOTO TPUTOHOMETPHUYECKOTO YPaBHEHUS
IIEPBOM ¥ BTOPOU CTETICHEM.

32.Vkaxxkure crnoco0  pemieHus  OJHOPOAHOIO  TPUTOHOMETPUUYECKOIO
YPaBHEHHUSI IEPBOU CTEIICHU.
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33.1lpuBeauTe METOABI PpELICHHUS TPUTOHOMETPUYECKUX YPAaBHEHUM B
3aBUCUMOCTH OT THIIA.

34.Yto Ha3pIBaETCA MPOCTEUIIMMUA TPUTOHOMETPUYECKUMU HEPABEHCTBAMMU ?

35. TlponsutrocTpupyiTe pelieHne HEpPaBeHCTBA SIn X>M Ha eIUHUYHOU
OKPY>KHOCTH.

36.Pacckaxxure 0  METOAE  3aMEHbl  NIEPEMEHHOM MM PEUICHUHU
TPUTOHOMETPUYECKUX HEPABEHCTB.

37.Kak npuMeHsaeTcss METOJ HUHTEPBAJIOB IIPU PEIICHUN TPUTOHOMETPUUYECKUX
HEPABEHCTB?

4.2.1.6. IlpouzBoanasi yHKIMHU, €€ IPUMEHEHHUE
Oopaszosamenvhule pe3yibmamot, noO1eHcaujue npogepke (I1emMeHmul):
ITP6 01, ITP6 04, ITP6 06, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 09, ITPy 10, ITPy 11, IIPy 18,
[1Py 19.

Teopernueckue BOMPOCHI:

l. [Iponomxute onpenenenue: «IlocaeqoBaTeabHOCTD — 3TO. .. ».

2. [TpuBeauTe npumMep apudMeTHUECKOl MPOrPeCcCuu.

3. [IpuBenute npumMep reOMETPUYECKON IPOTPECCUH.

4. [IpuBenure mnpumMep OECKOHEUHO YOBIBAIOUIEH T'€OMETPUUECKON
IIPOrPECCUMU.

3. [Iponomxure onpenenenue: «IIponsBoanas —3t1o...».

6. Packpoiite reoMeTpuyeCcKuil CMBICI IPOU3BOJHOM.

7. [Iponomxure onpenenenue: «KacarenpHas — 310...».

8. PackpoiiTe ¢puzndeckuii CMbICI IPOHU3BOTHOM.

9 Uro Takoe auddepennrpopanme?

10. Ilepeuucnure npaBuia BEIYUCICHUS TPOU3BOIHBIX.

11. UYemy paBHa nIpoW3BOIHAS CTEIIEHHON (PYHKITUH?

12.  Yemy paBHa NpOU3BOJHAS IPOU3BEACHUSA?

13. Yemy paBHa NpOM3BOJHAS YACTHOIO?

14. Uemy paBHa MPOU3BOIHAS CIOKHON QPyHKIIMN?

15. Kakoli BUJ1 UMEET ypaBHEHUE KacaTeIbHOMI?

16. Kornaa kacarenbHas napajieiabHa ocu Ox?

17. Touku, B KOTOPBIX MIPOU3BOJHAS PABHA HYJIIO, HA3bIBAIOTCH. . .

18.  Cdopmynupyiite npu3Hak Bo3pacTaHus GyHKIUH.

19. Ecnu Ha unTepBasie QyHKIMS BO3pACTAET, TO 3HAYECHUE TIPOM3BOIHON
Ha 3TOM UHTEpBAJeE. ..

20. Juddepennmpyemas GyHKIMS MOXET HMETh 3JKCTPEMyM B TeX
TOYKaXx, T1IE ...

21. Cdopmynupyiite mpu3Hak yObIBaHHS (DYHKIIUH.

22.  Cdopmynupyiite mpu3HaK TOYKH MaKCUMyMa (yHKITUH.

23.  Cdopmynupyiite mpu3HaK TOYKH MUHUMYMa (PYHKITHH.
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24.  Ecnu rpaduk npou3BOIHOMN pacnonoxkeH Boiiie ocu OX Ha MHTEpBae,
TO QPyHKLIHA. ..

25. Ecmu rpaduk mnpousBogHOM mepecekaeT ocb Ox B Touke X0,
pacrosaraeTcsi CHayana Huxe, moToM Beime Ox, To X0 11 GyHKIUU SBISETCS ...

26. Kakue TOukM Ha3bIBAIOTCSI TOUKAMHU dKCTpeMyMa?

27. Kakas Touka Ha3bpIBa€TCS TOYKOU meperuda?

28. CocTaBbTe aNrOpUTM PELICHUS 3a7]a4 Ha HAXO0XK/ICHUSI HAauOOJIbIIIETO 1
HAaMMEHBIIIETO 3HAYCHHS (PYHKIIMU HA OTpe3Ke?

29. CocraBbTe aITOPUTM UCCIEIOBAHUS U MOCTPOCHHS rpaduka GyHKIUH
C IOMOIIIBIO MPOU3BOIHOM.

30. Kak HaliTu BepTUKaJILHYIO0 aCUMITOTY rpaduka GyHKIUNU?

4.2.1.7. llepBooOpa3Hasi pyHKIMHU, ee IPUMEHCHHUE

Oopaszosamenvhule pe3yivmamot, nod1eHcaujue npogepke (I1emMeHmul):
ITP6 01, ITP6 04, ITPG 06, ITP6 14.
[Py 01, ITPy 06, ITPy 07, I1Py 08, IIPy 09, [Py 10, I1Py 11, IIPy 18,
[1Py 19.

Teopernyeckue BONPOCHI:
1. Chopmynupyiite onpeaeieHue nepooOpasHou.
ChopmynupyiiTe OCHOBHOE CBOMCTBO MepBooOpa3zHou. ['eomerpuueckuii
CMBICJI OCHOBHOT'O CBOMCTBA MEPBOOOPA3HBIX.
CdopmynupyiiTe Tpu IIpaBUIa HAX0XKICHUS TIEPBOOOPA3HBIX.
Kakyto ¢purypy Ha3pIBaroT KpUBOJIUHEWHOMN Tparenuei?
3anuiurte GopMyITy JUIsl BBIYUCICHHUS TUIOIIA 1A KPUBOIMHENHON TpaNeLuy.
OO0bsicHuTE, YTO Takoe uHTEerpai. 3anumute Gopmyny Hetorona-JleliOnuna.
['eomeTpuyeckuii 1 PU3NYECKUI CMBICI ONPEIEIEHHOTO UHTErpaa.
Urto Takoe uHTErpupoBaHue?

S
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4.2.1.8. IIpsaMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

Oobpazoeamenvnvle pesynbmamaol, nooaexcaujue npogepke (Inemennol):
[1P6 01, ITP6 09, I1P6 11, I1P6 12, ITPG 14.
[IPy 01, ITPy 14, ITPy 15, [IPy 16, IIPy 18, I[TPy 19.

Teopernyeckue BONPOCHI:
CdopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPUN
Cdopmynupyiite TeOpeMbl, CIEAYIONINE U3 AaKCHOM CTEPEOMETPUHU
Jlalite ornpenesieHue napajieabHbIX IIPSAMBIX B IPOCTPAHCTBE.
[lepeunciure ciy4au B3aUMHOTO PACHOJIOKEHHS JIBYX MPSIMBIX B
IIPOCTPAHCTBE.
5. JaiiTe onpeaesieHue napaaielbHOCTA NPSMOM U TIJIOCKOCTH.

AW N —

48



6. Ilepeuncnure ciy4au B3aMMHOI'O PACTIOJIOKEHHUS IPSMOM U IIJIOCKOCTH.

7. ChopmynupyiiTe NpU3HAK CKPELIMBAIOLUINXCS TPSIMBIX.

8. [laiTte onpeneseHre CKPEMIMBAIOIINXCS IPSIMBIX.

9. ChopmynupyiiTe mpru3HAK TAPATIETHPHOCTH PSIMOU U TUIOCKOCTH.

10. Chopmynupyiite npru3HAK NapayljIeIbHOCTH INIOCKOCTEN.

11. Chopmynupyiite cBoiCTBa MapauieIbHBIX MIIOCKOCTEH.

12. ChopMynupyiTe TEOPEMBI O MAPATUICTLHOCTH MPSIMBIX B IPOCTPAHCTBE

13. BepHO 11, 4TO 4epe3 TOYKY BHE AAHHOW IUIOCKOCTH IPOXOIUT NpsMasd,
napajuienbHasi JAHHOW IIJIOCKOCTH, U IIPU TOM TOJIBKO OfHa?

14. BepHo 511, cTO 4epe3 TOUKY BHE JAHHOM IMJIOCKOCTU MPOXOIUT MJIOCKOCTb,
napajuienbHas JaHHOW IIJIOCKOCTH, U IIPUTOM TOJIBKO OJHa?

15. MoryT 1M CKpeluBaroIuecs NpsMble ObIThb NapajuleIbHbIMA  OJHOM
IUIOCKOCTH?

16. MoryT nu CKpemMBaroluecs MpsMble ObITh MapajuleIbHBIMU TPEThER
npsMoi?

17. Chopmynupyiite  ompefelieHne  NEPHeHIUKYISIPHOCTH  NOpPAMOM U
IIJIOCKOCTH.

18. Chopmynupyiite npu3HaK NepneHAUKYISIPHOCTH MPSMOU U IMJIOCKOCTH.

19. Chopmynupyiite TeopemMy 0 IpsIMOM, IEPIEHIUKYIISIPHOM K IIIOCKOCTH.

20. ChopMynupyiiTe CBOICTBA, CBSA3BIBAIOIINE MAPATICITBHOCTD MPSMBIX M X
NEPHEHANKYJIIPHOCTD K IIIOCKOCTH.

21. ChopmynupyiTe TEOpEMY O TpEX MEPIEHAUKYIISpax.

22. Chopmymnupyiite TeopeMy, 0OpaTHYIO K TEOpEME O TpeX MEPICHIUKYJIIIpaX.

23. JlaliTe onpeaeaeHne IByTpaHHOTO yTJa.

24. JlaiiTe onpeaeneHue yria Mexay MpssMOu U MIIOCKOCTBIO.

25. Chopmynupyiite TEOpEMY 0 JIMaroHan MPSIMOYTOJIBHOTO
napajuielenuneaa.

26. ChopmynupyiTe npru3HaK NepIeHIUKYISIPHOCTH MIIOCKOCTEM.

27. BepHo 1uM, 4YTO IUIOCKOCTbh, MEPHNEHAMUKYJSIpHA K JaHHOM MPSMOMU,
NEPIEeHIUKYJIApHA K JIF000H MIIOCKOCTH, COAEpKAIIEH 3Ty NPSIMYI0?

28. BepHo 1m, 4ro npsMas. MEPHEHAUKYJSIpHAas K JBYM JQHHBIM
NEPECEKAOIUMHUCS MPSIMbIM, MEPHEHAUKYJSIPHA K JIIOOOH TMJIOCKOCTH,
cojaepkalen 3Ti npsimbie?

29. MoxeT 7u pacCTOSHUE OT TOYKH JO IJIOCKOCTH HM300pakaTbCsl IBYMs
pa3IMYHBIMU OTpE3KaMu?

30. Moxker M pacCTOSTHUE  MEXKIYy  NapajuIeIbHbIMH  IUIOCKOCTSIMU
U300paxaTbCsl IByMS pa3INYHBIMU OTPE3KaMU?

31. OA — nepnenaukynsap K miockoctu tpeyroiapHuka ABC. HazoBure yron
Mexy npsimoit OB u miiockocteio ABC.

32. OA — nepnenaukynsp K miockoctu tpeyroiapHuka ABC. HazoBure yron
Mexay npsamont OC u mtockoctero ABC.
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4.2.1.9. KoopanHaThbl M BEKTOPbI

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, I1PG 13.
ITPy 01, ITPy 14, I1Py 15, I1Py 16, ITPy 17, ITPy 19.

Teopernyeckue BONPOCHI:
JlaitTe ompeiesieHre BEKTOpa.
JlaliTe onpeieIeHne KOJUTMHEAPHBIX BEKTOPOB.
JlaiiTe ornpeiesieHue MPOU3BEACHHS BEKTOPA HA YHUCIIO.
JlaliTe onpeiesieHHE PaBHBIX BEKTOPOB.
CdopmynupyiiTe npaBUIo TPEYroJbHHUKA JIJISl CIIOKEHUS ABYX BEKTOPOB.
ChopmynupyiiTe mpaBuiIo0 MHOTOYTOJIbHUKA JIJISL CJIOXKEHUS HECKOIbKUX
BEKTOPOB.
JlaliTe onpeieIeHne KOMIUTAHAPHBIX BEKTOPOB.
CdopmynupyiiTe Mpu3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
9. ChopmynmupyiiTe  TeopeMy O  pas3JIO)KEHUHM  BEKTOpa IO  TPEM
HEKOMIUIaHAPHBIM BEKTOPAM.
10. OnummTe ¢ TOMOIIBIO YEPTEXKA NPABUIIO MAPAIIIETETUIIENA ISl CIOKECHUS
TPEX HEKOMILIAHAPHBIX BEKTOPOB.
11. BepHo 1M, 4YTO BEKTOpBI, JEXKallMe Ha OOKOBBIX pedpax MpPU3MBI,
KOJUIMHEApHBI?
12. BepHo 11, 4TO BEKTOpPHI, Jiexalire Ha OOKOBBIX peOpax MHpaMHIIbI,
KOJIJTMHEAPHBI?
13. MorytT 7M1 TpW KOMIUIAHAPHBIX BEKTOpa JIeXKaTh Ha TPEX B3aUMHO
MEePIECHIUKYJISIPHBIX TTPSMBIX ?
14. MoryT I TpY HEKOMIUIaHAPHBIX BEKTOPA JIEKATh HA TPEX MapauieIbHbIX
PSAMBIX?
15. BepHo 1M, 4YTO KOOpPAWMHATHI TOYKHM PaBHBl  COOTBETCTBYIOLIUM
KOOpJIMHATaM €€ pajnyc-BeKTopa’?
16. MosxeT 1 ITMHA BEKTOPa ObITh MEHBIIIE OJTHON U3 €ro KOOpAruHAT?
17. MoeT 1 IJIMHA BEKTOPa PaBHATHCS OJJTHOM U3 €ro KOOpAUHAT?
18. HazoBuTE KOOPAMHATHYIO INIOCKOCTh, B KOTOPO# JIexkUT Touka M(0;-2;8).
19. HazoBuTe KOOPAMHATHYIO ITIOCKOCTh, B KOTOPOM JIexKUT Touka M(-1;0;5).
20. U3 Ttouex A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BBIOCpUTE
TOYKY, JISKAIIYIO Ha OCH alIUIMKaAT
21. U3 touexk A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BBIOCpPUTE
TOYKY, JISIKAIIIYIO Ha OCU OpJIMHAT.
22. BepHo 11, 4TO BEJIMYMHA CKAJISIPHOTO MPOU3BEACHHS BEKTOPOB 3aBUCHUT OT
BEJIMYMHBI yTJIa MKy HUMU?

AN e
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23. BepHo 11, 4TO BEJIMYMHA CKAJIIPHOTO MPOU3BEACHHS BEKTOPOB 3aBUCUT OT
WX JUTHUHBI?

24. MOXeT JM CKaJISIpHOE MPOU3BE/ICHUE JBYX BEKTOPOB OBITh PaBHBIM HX
cymme?

25. MoXeT 1M CKaJIIpHOE TPOM3BEJIEHUE [JBYX BEKTOPOB OBITH pPaBHBIM
MPOU3BEJCHUIO OBITh PABHBIM ITPOU3BEJECHUIO OHOTO U3 HUX HA YUCIIO?

26. 3anummuTe GopMyITy KOOPAUHAT CEPEAMHBI OTPE3KA.

27. 3anummTe GOopMyITy AJTMHBI BEKTOPA B TPOCTPAHCTBE.

28. 3anummTe GOpMyITy pacCTOSTHUS MEXIY IBYMs TOUKaMHU B TIPOCTPAHCTBE.

29. [aiiTe onpeneneHue CKaIsipHOro MPOU3BEICHUS BEKTOPOB B POCTPAHCTRE.

30. 3anumute  GopMysly BBIYHCICHHUS CKASIPHOTO TIPOM3BEICHUS JBYX
BEKTOPOB IO UX KOOpJMHATAM

4.2.1.10. MHOrorpaHHMKH U TeJIa BpalleHUs

Oopaszosamenvhule pe3yibomamot, HoO1eHcaujue npogepke (INeMeHmpl):
[1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITPG 12, ITP6 14.
[TIPy 01, ITPy 12, ITPy 13, [1Py 14, IIPy 15, [TPy 16, ITPy 18, ITPy 19

Teopernyeckue BONPoOCHI:
Jlalite ornpenesieHue IpsMOUN HPU3MBL.
JlaliTe onpeiesIeHne MPaBUIbHOW MMPU3MBI.
JlaiiTe ornpeiesieHue NpaBUIbHON ITMPAMUIBL.
HaiiTe onpenenenue anoembl MpaBUIbLHON MUPaAMUIbI.
3anumute (GOpMyINbl  IIJIOMIAJe OOKOBOW U TOJHOM TMOBEPXHOCTU
MIPaBUJILHOU MPU3MBL.
6. 3anumure QopMysbl TUIOMIAJEH OOKOBOM M TOJIHOW TOBEPXHOCTEH
NPaBUILHOM MUPAMUIBI.
7. JlaiiTe omnpenelieHHE NPABUIBHOW YCEYEHHOW NUpaMUAbl. 3aluIIUuTe
dbopmyIibl TI0IIAIeH €€ OOKOBOM M MOJIHOM MTOBEPXHOCTEH.
8. JlaitTe onpeneneHre NpaBUIbHOTO MHOTOTPAHHHUKA.
9. Ilepeuncnure 31€eMEHTHl CAMMETPUM MHOTOI'PaHHUKA.
10.11epeuncnure BUABI MPABUIBHBIX MHOTOIPAHHHUKOB.
11. BepHo 511, 4TO BCE TPaHU NPSAMON MPU3MBI — NPSAMOYTOJIBHUKA?
12. BepHo 511, 4TO OOKOBBIE TPaHU HAKJIIOHHOM MPU3MbI — MapaJljIesIorpaMMbl?
13. MoxeT nu cedeHue Ky0a JeJIMTh €ro Ha JIBe MPaBUJIbHbIE PU3MBbI?
14. Moxer nu ceyeHue KyOa JENUTh €ro Ha JBE MPSMBIX TPEYroJbHBIX
IPU3MBI?
15. B tpeyronsnoit mupamuse DABC Ha3oBuUTE BBICOTY, €ClT OOKOBBIE TPaHU
DAB u DBC nepnenaukynsipabl Kk ocHoBaHnio ABC.
16. B tpeyronsnoit mupamusie DABC Ha3oBuUTE BBICOTY, €ClT OOKOBBIE TPaHU
DBC u DAC nepnenaukynspabl Kk ocHoBaHn0 ABC.

M
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17. Maite onpeneneHue muiauHapa. Hapucyilte UWIMHIOP, YKOKUTE €ro
00pa3yIoIIyI0 U OCEBOE CEUCHUE.

18. Jlaiite  omnpeneneHne KoHyca. Hapucyilte KOHYC, VYKaXHUTE €ro
00pa3yIoIIyI0 U OCEBOE CEUCHUE.

19. 3anummute Gopmybl mIomaaet 60KOBOM 1 MOTHOM MOBEPXHOCTEH KOHYCA.

20. 3anumure QopMyisbl IUlomIaged OOKOBOM UM TMOJHOW TOBEPXHOCTEH
UUJIUHAPA.

21. Jlaiite onpeaencHue chephl U mapa.

22. JlaliTe ompenenieHre KacaTeIbHOM IIIOCKOCTH K cepe.

23. 3anummte Gopmyry Maoiaau 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

24. 3anummuTte GpopmyITy MI0maau cepsol.

25. 3anumuTe ypaBHeHHE c(epbl ¢ IaHHBIM LIEHTPOM U paauycoM. OnummTre
BCE CJIy4ad B3aUMHOIO PacroIOXKEHUS Cepbl U MIOCKOCTH, YIAIECHHON OT
HEeHTpa cepbl Ha 33JaHHOE PACCTOSTHUE.

26. ChopmynupyiTe CBOMCTBO U MPU3HAK KacaTeIbHOU MJIIOCKOCTHU K cdepe.

277. BepHO 11, 4TO BCE TOUYKHM LIapa yAAJIECHBI OT LIEHTPa Ha pacCTOSIHUE, PABHOE
panunycy mapa?

28. BepHOo 1M, 4TO BCe TOUKHM c(epbl ynajaeHbl OT LIEHTPAa Ha PaCCTOSHUE,
paBHoO€ paauycy chepbi?

29. MOKeT 11 0CeBOE CEUCHUE IUIUHpA ObITh Tpaneiuei.

30. Moxxer 1M OCEBOE CEYEHHE KOHyca ObITb  HEpaBHOOEIPEHHBIM
TPEYTOJIBHUKOM?

31. 3anummre hopmyity 00beMa IPSIMOYTOJIbHOTO NapajuieNIenunea.

32. 3anummre hopmyny oobema Kyoa.

33. 3anumure Gpopmyay oObema IpsIMON MPU3MBI.

34. 3anummre Gopmyry 00beMa KoHyca.

35. 3anumure GpopMyny oobema IUIHHPA.

36. 3anummre Gopmysry 00beMa MUpamMHuIbL.

37. 3anumute popMyiy oobema 1mapa.

38. 3anummre Gopmyity raomaau cepsol.

39. 3anumure GpopMyy oObeMa yCEUECHHON MUPaMU/IBI.

40. 3anummuTe popmyry 00beMa yCEUEHHOTO KOHYca.

41. BepHo 11, 4TO TIpsiMasi U HAKJIOHHAS MMPU3MBbI C COOTBETCTBEHHO PABHBIMHU
OCHOBAHMSIMU MOTYT UMETh paBHbIE 00bEMBI?

42. BepHO 1M, 4YTO TpaBWJIbHAs W HENpaBWJIbHAs MUPaMUJbI C PABHBIMHU
OCHOBAHMSIMU MOTYT UMETh paBHbIE 00bEMBI?

43. MoryT 1 Ba IIWJIMH]IpA C PaBHBIMU 00bEMaMU UMETh HEPABHbBIE PAJINYCHI?

44. MoryT 11 J1Ba 1apa ¢ paBHbIMU 00b€MaMH UMETh HEPABHBIE ATy ChI?

4.2.1.11 DnemMeHTbI KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BEPOSTHOCTEH

Oobpaszosamenvhule pe3yibomamot, noO1eHcaujue npogepke (I1emMeHmul):
[1P6 07, I1P6 08, TTP6 14.
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[TPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, ITPy 13, IIPy 14, IIPy 18, ITPy

19.
Teopernyeckue BONPOCHI:

1. [Tponomxkute onpenenenue: «CioydailHoe COOBITHE —  3TO...».
IIpuBenure npumep.

2. Yro uzyuaeT Hayka KOMOUHATOpUKA?

3. [TpuBenutTe npumep JOCTOBEPHOTO COOBITHS.

4. [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSL.

5. [Iponomwxkure onpeznenenue: «BeposTHOCTh CIIy4allHOTO COOBITHS —
3TO...».

6 ChopmymupyiiTe mpaBUIO HAXOKICHUS CIOKEHUS BEPOSATHOCTEH.

7. ChopmynmupyiiTe mpaBuUIo yMHOKEHUS BEPOSITHOCTEH.

8 JlaliTe onpeiesIeHne CIIy4aHbIM BEJTMYHHAM.

9. Kak Haiitu cpeaHee apupMeTu4eCcKOe YHCIOBOTO psia’?

10.  Kak HaiiTu Me1MaHy 4YMCIOBOTO psia?

11. Kak Beruucisiercs pazmax 4uciaoBOro psaa?

12. MoxeT 1 psiji yucen uMeTh 0oJiee 0JTHON MOJIbI?

13.  Psan, B KOTOPOM KaxJ10€ MOCIEAYIOLIEe YUCIO MEHbIIIE (MK O0JIbILIE)
MPEAbIAYIEro, HA3bIBACTCH. ..

14. JIns dero HyxHbl Juarpammbl, rpaduku? Ilepeuucnure BuUabI
auarpamm.

15. [IlpuBenute mnpuUMephl NPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B
IPUPOJIHBIX SIBIICHUSIX.

16. IlpuBenute mnpuUMephl NPOSBICHUS 3aKOHA OOJIBIIMX YHCEN B
OOI1IECTBEHHBIX SIBICHUSIX.

17.  Yro m3yyaer cratuctuka?

18. IIpomomxute onpenenenue: «CoueTaHue — 3TO...».

19. IIpomomxute onpenenenue: «Pa3melienue — 31o...».

20. IIpomoskute onpenencuue: «llepectaHoBKU — 3TO...».

21. IlpmBenute mpuMep MHOKECTBA U3 PEATIBHOM KU3HU.

22. IlpuBeauTte npumep oneparuu NepPeceueHuss MHOXKECTB.

23. IlpuBeauTte mpumep onepannuu 0ObEJUHEHUS MHOKECTB.

24. IlpuBeaute npuMep onepauruy pa3HOCTH MHOXKECTB.

25. Kakwue ucxopl Ha3bIBAKOT

26. Packpoiite noHsaTus «rpad», «1epeBo», «IIUKID.

4.2.1.12. MHOxkecTBa. DJieMeHTbI Teopuu rpagos

Oobpazoeamenvhvle pe3yibmamasl, noodaexcawjue nposepke (Inemennol):
ITP6 01, ITPG 02.
[TPy 01, ITPy 02, ITPy 03.

Teopernyeckue BONPOCHI:
1. ChopmynupyiiTe onpeaesieHre MHOKECTBa.
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Kak Mo»HO 3a/1aTh MHOKECTBO?

Kaxkue MHO€ecTBa Ha3bIBAIOTCS PABHBIMU ?

Kakoe MHOXECTBO HAa3bIBAIOT IIyCTHIM?

Kakoe MHOXKECTBO SBJISIETCS IOJMHOKECTBOM JPYTrOr0 MHOXKECTBA?

Kaxue ocHOBHBIE Olepaliui BBIMOIHSAIOTCS HaJl MHOKECTBAMU?

Kak onpegnensercs 00beIMHEHHE MHOKECTB?

Kak onpegensercs nepece4eHre MHOKECTB?

9. Kak onpenensercs pa3HOCTbh MHOXECTB?

10. Kakue ObIBatOT MHOXKECTBA?

11. Chopmynupyiite onpenenenue rpada.

12. Touku rpada Ha3bIBAIOTCH. ..

13. Jluauu rpada Ha3bIBAIOTCS. . .

14. Ecinn pedpo rpada coequHsieT IB€ €ro BEpIIMHbI, TO TOBOPAT, YTO 3TO
pebpo um...

15. Ecnu cymectByer peOpo, MHIMACHTHOE ABYM BepliMHaM rpada, To 3Tu
BEPLIVHBI SBJIFOTCH. . .

16. Kak Ha3piBaeTcsi peOpo, MMEIOIee COBIAAI0NIME HaYalo U KOHel?

17. PeOpa Ha3bIBAIOTCSI CMEKHBIMU, €CIIU OHU ...

18. DilyIepoB UK. ..

19. 'aMHJIBTOHOB LUKIL. . .

20. B siinepoBoM rpade Bce BepLIMHBI, KAKOI CTENEeHN?

21. Kak HaliTu cTeneHb BEpIIMHBI rpada?

22. HazoBUTE OTAMYUTENBHBIE UEPTHI MOJHOTO U HEMOJIHOTO TpadoB.

23. Haz0oBuUTE OTJIMYUTENBHBIE YEPTHI CBA3HOIO U HECBSI3HOTO IpadoB.

24. PaccTosiHME MEXy BEPIIMHAMH €CTb. ..

25. JlepeBo ecTb....

26. PeOpa Ha3bIBalOTCS KPAaTHBIMU, €CIIU OHH ...

27. PaccrosiHue 10 BEPIIMHBI I€PEBA HA3BIBAIOT ...

28. KoHeunblii CBSI3HBIM Tpad C BBIICICHHOW BEPIIMHON(KOPHEM), HE
VUMEIOIINN [IUKIJIOB, HA3bIBAIOT. . .

29. JlepeBo, B KOTOPOM MOACPEBbS KAXKIOTO y3j1a 00pa3yroT YINOPSI0YCHHOE
IIOJIMHOKECTBO, Ha3bIBAETCH. . .

30. Ecnu xaxaasi U3 BepIIMH HEOPUEHTUPOBAHHOTO Irpada coequHeHa pedpamu

C OCTaJIbHBIMM, TO TaKo# rpad Ha3bIBAETCH. ..

XN LD
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4.2.2. [IucbMeHHas cCaMOCTOSITe/IbHAA padora
4.2.2.1 Crenenu u kopuu. CreneHHasi pyHKumus

Oopa3zoeamenvHble pe3yibmamul, ROOIEMHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, TTP6 02, ITP6 03, ITP6 05, ITP6 06, TTP6 14.
ITPy 1, ITPy 5, ITPy 6, I1Py 7, ITPy 8, IIPy 18, ITPy 19.

NunuBuayanbHas camoctositenbHas padorta Nel
no teme «CreneHu 1 KOpHU. CteneHHasi QyHKIusD
Bapuant Nol
1. BerauciauTs:

15%:3¢ 4 2 1.4 3
D —ss 2) Q) — () +4-379"; 3) V128 + V7): V2.
53
5 ab? 5 ah a_3-a¥
2. VpocTuts BeIpakeHue: 1) v_. v —; 2) —r—.
c Cc

1

2
3. Cokparuth ApoOb 4724
7a4+21

5 3 s 3
4. CpaBHUTB yHCIIa \/%—) 51 \/(l) .
9 4

_ 2 _ 2
5. Yrpoctuts Beipakenne (3/a + 3\/—b) —(¥a— 3\/73) .

Bapuant No2
1. BerauciauTs: 1 5
_ — - 2
Dz-9+8-24+27% 2 l-1251) 3 3oy Py -
36 32 10 18 27 L 2 7 4
2. Yopoctuth Beipakenue: 1) (az>)? - 5\/_a; 2) Waz - (a;) :

23 p21
3. CokpaTuthb Apodb @ .
11

a2b2—1
Vs,
4. CpaBHUTb 4KCIIa (E) u (E)

3 — 2 2 -
5. Vipoctuts Beipaskenne (Va + Vb) (a3 + bs — Vab).

NunuBuayansHas camocTosiTebHas pabota Ne2
110 TeMe «PaBHOCHJIbHBIE YPABHEHHS H HEPABEHCTBAY
Bapuant Nel
1. PaBHOCHIIBHBI JIH CeQyOIIUe ypaBHeHus: |x — 2| = —3 u 3 = (—1)3?
2. PaBHOCWIBHBI 1M cheayrone HepaBeHCTBA: X(x +3) = 2x m x2(x+ 3) >
2x%7
2x 4x

3. Pemuth ypaBHEHHE: X —
M x+1 + x—1 x2—1"

4. PemiuTh HEPABEHCTBO: %32 < 3.
X
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5. BBIICHUTB, paBHOCWJIBHBI JIU ypaBHeHUs: 23+l = 23 y 3x +1 = —3.

Bapuant No2
1. PaBHOCUIBbHBI NU ceAytonme ypaBHeHus: x2 — 1 = 0 u 2x-1 = 0?
2. PaBHOCHIBHBI M creayromre HepaBenctBa: (x —2)(x+1) <3x+3 u x —
2<3? , .
3. Pemuth ypaBHeHue: *-1 — _ = ___,
x—2 x x—2
4. Peminth HEPABEHCTBO: ;;2 > 1.
—X
5. BrisicHUTB, paBHOCHIIBHBI JIM YpaBHEHUSA: VX +2 =3 ux +2 =09.

4.2.2.2 Tloka3areabHas pyHKUMS

Oopaszosamenvhule pe3yivmamot, nod1eHcaujue npogepke (I1emMeHmul):
[TP6 01, TIP6 02, ITP6 03, ITP6 04, ITP6 05, TTP6 06, ITPG 14.
[1IPy 01, ITPy 05, ITPy 06, ITPy 07, I[Py 08, TPy 18, ITPy 19.

NunuBuyanbHas caMmocTosiTenbHas padora Ne3
1o teMe «IlokazarenbHass QyHKIUD)

Bapuant Nol
1. [ToctpouTts rpaduk pynkuuu: 1) y = (1)96 ; 2)y =5~
5
2. CpaBHUTH uncna: 1 02 g (. 12. -0.2 ,; £—1.2
P ) Q) O 2)5 u 57+
5 5
Bapuant No2
1. IToctpouts rpadux ¢pynkuuu: 1) y = (1)96; 2)y = 3~
3
2. CpaBHuTb uncna: 1 04y 4. 14. 04 ,; 2—-14
p )(? (? : 2) 3704y 3714

NunuBuyanbHas caMocTosiTeNnbHas padora Ned
1o Teme «PenieHne nokazarejbHbIX yPaBHEHU H HEPABEHCTB
Bapuant Nol
1. Pemnth ypaBHEHHE:

1) 3x+1 = 27x1; 2) 0.2 475 = 1;
3) 2x+3 — 2x+1 = 12; 4)4-22x—-5-2x+1=0.
2. PemuTh HEPABEHCTBO: , .
1) 7%-2 > 49; 2)0.5% 72 > _
4
3. Pemuts rpaduuecku ypaBuenue: 2~ = 3x + 10.
BapuanT No2
1. Pemuth ypaBHEHUE:! )
1)3% + 4351 = 13; 2)2-3%1 427 3 =9¥l 42325
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3) 2Vx+2 — QVx+l = 12 + 2Vx-1; 4) 2x+4 4 2x+2 = Sa+l 4 3. 5,
2. PeliTh HEPaBEHCTBO:
1) 9x+3 < 81; 2)0.75+2x < (),
10
3. Pemmts rpadudecku ypaBHEHHE: (l)—x = 2x + 5.
3

4.2.2.3. Jlorapugmsl. Jorapupmuueckas GyHkuus

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, TIP6 02, ITP6 03, ITP6 04, ITP6 05, TTP6 06, I1PC 14.
ITPy 01, ITPy 05, ITPy 06, IIPy 07, ITPy 08, ITPy 18, ITPy 19.

NunuBuyanbHas caMocTosiTeNbHas padora NeS
1o TeMme «Jlorapupmuuyeckas QpyHKuus»
Bapuant Nol
1. Berauciaurs:
1)logs 125;  2)1g0.01; 3) 2loe23; 4) 32lg37; 5)log, 68 — log, 17.
2. [MocTpouts rpaduk GyHKIUU:

1)y =logoz x; 2)y =log; x.
3. CpaBuuts uncna: 1) logg, 3 u logg; 2.5; 2)log, 0.7 mlog, 1.2.
Bapuant No2
1. BeruucianuTs:
1)log _t; 2)In0.17; 3) . 6logi2; 4) 0.32log  6;
5125 (12) 2 03

5) logs % — logg 32.
2. I[locTpouts rpadux GyHKIUU:
1)y = logi x; 2)y = logs x.
5

3. CpaBuuth uncna: 1) logi9 u logi 17, 2) log; V5 g log, ﬁ
3 3 2 2

NunuBuayanpHas camocTosTeabHas pabora Ne6
1o teme «Pemienue jjorapupmMudecKux ypaBHeHHl 1 HEPABEHCTB)
BapuanTt Nel
1. Pemute ypaBHEHUE:
logs(3x + 1) = 2; 2) logz(x + 2) +logz x = 1;

2.3)In(x%2 — 6x +9) =In3 + Idfwor+3hy = In 3
PeIinTh cucTeMy ypaBHEHHE:

x—2y=5
3. PemnTs HEpaBEHCTBO:
1)logs(x — 1) < 2; 2)logi(2 — x) > —1.
5

BapuanT No2
1. Pemnth ypaBHEHHE:




) lg(x?2 —2) =lgx; 2) logy(x — 5) + logy(x + 2) = 3;
3) log/s(x — 2)logsx = 21o = =
2 Pzrmp%%/g (cncrelx/%y y%)SaBHeHHe: 8% =Ry =7
lgx +1gy = 5
3. PemnTh HEPABEHCTBO:
1)log2(x — 4) < 1; 2) logi(4 — 3x) = —1.
5

4.2.2.4. KoMILIeKCHBIE YHUCJIA

WHauBHIyadbHAsS CAMOCTOsTEIbHAs paboTa Ne7
110 TeMe «KOMILIeKCHbIE YHCI2»
Bapuant Nol
1. Bemonuute cioxenne (3 — i) + (—1 + 2i).
2. Bemmonaute Beruntanue (4 — 2i) — (=3 + 2i).
3. Bemoanute ymaoxenue (2 + 3i)(5 — 7i).

4. Haiitu yecTtHOE 2=3L,
542i

5. Beruucaure: 1) (36 + il7) - i23; 2) (4 + 2i)3.

Bapuant No2

1. Bemonuute cnoxenune (2 + 3i) + (5 — 7i).
2. BemonuuTte Beruntanue (6 — 2i) — (4 + i).
3. Bemoanute ymaoxenue (3 + 2i)(7 — 5i).

4. Haiitu yecTtHOE 213L,
1-2i

5. Beraucaure: 1) (i32 + i21) - i25; 2) (3 — 2i)2.

4.2.2.5. OcHoBBI TPUTOHOMETPUH. TpUroHoMeTpu4YecKue GyHKIHN

Oopaszosamenvhule pe3yiomamot, nod1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 03, ITP6 05, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, [1Py 18, TPy 19.

NunuBuayanpHas camocTosTeabHas padora Ne§
110 TeMe «OCHOBBI TPUTOHOMETPHI»

BapuanT Nel
1. BeIuuciIuTh:
1) sing, tga, ctga, eciu cosa = — ‘nr<a< T,
. 15 5 2 3n
2) sinq, cosa, ctga, ecnu tga = S T<a< -
2. Beraucauts: 1) cos135°;,  2) sin150°; 3) tg7_ﬂ; 4) ctg3_ﬂ
16 16

3. Jloka3aThb TOXKIECTBO:
. T a .
1)1 —2sin2 (" — ) = sina;
4 2
sina+sin2a

2) = tga.

1+ cosa+ cos2a




4. YpoCTUTh BBIpaKEHUE:
) 2(cosa+cos3a)

2sin2a+sin4d - -
2) 2 sin(m — @) cos (E —a)+3sin? (_—a) — 2;
2

1+cos?a
3) (—
sina

Vs T
sin(;i—a)—cos(i-!—a)

: i
— sina) - _ tga;
2

TT TT .
sin(;ﬂ—a)+cos(4-+a)

Bapuaut No2
1. BeruucianTe:
1) cosa, tga, ctga, ecnu sina = 0.8 urt< a < m;

2

2) sina, cosa, tga, ecnu ctga = —3 u 37”< a < 2m.
2. Beruucauts: 1) cos240°;  2) sin225°; 3) tg7_n; 4) Ctgg_n
3 3

3. JlokazaTb TOAECTBO:

1) 3cos2a + sina — cos?a = 2cos2a;
2) sinSa—sin3a _ sina
2 cosda )

4. YIpOoCTUTH BBIpaXKEHUE:
) 1+sina—cos2a—sin3a

sinfRPagtslpe1 ~ o
o) 2 —otgla—y)
cos(2—+a)cos( 2—+a')tg(7r+a) ’

2
3) ctga (1+sm a

— cosa);

cosa
sin(;—a)+cos(4-—a)

TT T R
sin(;—a}—cos(i——a)

NunuBuayanpHas camocTosTeabHas pabora Ne9

no teme «IIpeodpa3oBanue rpapuKoB TPUTOHOMETPUYECKUX PYHKIMID)

Bapuant Nel
[TocTpouTs rpaduk QyHKIMH

I. y=sin(2x+%)

2. y = 3cos (x—f)
3
3. y= Zsin§x+ 1

BapuanT No2
[TocTpouTts rpaduk QyHKIHH

1. y:cos(3x+%)

2. y=2sin(x — f)
— 3
3. y=2cos3x — 2
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NunuBuayanpHas camocTosiTenbHas padora Nel(
1o Teme « TpuronomMerpuyeckue ypaBHeHUs1 U HEPABEHCTBAY
Bapuant Nel
1. BeIuncianTh;

1) 2arcsin *2 4 3arcsin (— 1_);
2 2

2) arccos (— 1) — arcsin ‘/_,3'
2 2
3) 2arctgl + 3arctg (— 17);
3
4) cos (arcsin 1);
5
3
5) tg (arccos o)
2. Pemuth ypaBHEHHE:
1) (tgx —V3) (2sin> +1) =0;
12
2) (1 —VZcos™) (1 + V/3tgx) = 0;
4

3) 3cos?x — sinx — 1 = 0;
Bapunaut No2
1. Berunciantb:

.1 _
1) arcsin AR 4arcsinl;
2) arccos(—1) — arcsin(—1);
3) 4arctg(—1) + 3arctgy3;
4) ctg (arctg 15);

5) ctg (arccos é).

2. Pemute ypaBHEHHE:
1) (2sin(x+ 25 —1) (2tgx + 1) = 0;
6

2) (14 +/Zcos (x + 1)) (tgx —3) = 0;
4
3) 2sin?x + 3cosx = 0;

NunuBuayanpHas camocTosTeabHas padora Nell
1o TeMe «CrucreMbl TPMTOHOMETPUYECKUX YPABHEHUID)

Bapuant Nel
1. PemnTh cucTeMy ypaBHEHHIA: {COng + y% =0

cosx—y =1
2. Pemuth HEepaBeHCTBa:
cos(F4+2) = 2) sin2x + 2sinx > 0.
3 2

Bapuaut No2

. Sinx —siny =1
1. Pemuth cuctemy ypaBHEHUi: { :
sin?x + cos?y =1
2. Pemnth HEpaBEHCTBA:!
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1) sin (x -3)< - 2) cos?x — cosx < 0.
4 2

4.2.2.6. IlpouzBoanasi yHKIMHU, €€ MIPUMEHEHHUE

Oopa3zoeamenvHble pe3yibmamol, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, TIP6 04, ITP6 06, I1PC 14.

[Py 01, TPy 06, [IPy 07, IIPy 08, 1Py 09, [IPy 10, ITPy 11, ITPy 18, [IPy 19.

NunuBuayanpHas camocTosiTeapHas padora Nel2
1o teme «IIpousBoaHass QyHKUuN»

BapuanT Nel
1. HaliT npou3BoIHY10 GyHKIUU

1) sinx + x2;  2) 3lnx — 2% 3)Inx - cos3x; 4)3

sinx

2. HaiiTu 3HaueHune nponsBoz[gon q)yHKuHH (x) B TOYKE X0, €CITH:

1) f(x) = cosx sinx,x = 2) f ,x =0.

0 % T+e~

3. HaiiTu 3HaueHus X, MpU KOTOPHIX 3HAUEHUS IPOU3BOAHON (HyHKIUH f (X) paBHO

HYJIIO; ITOJIOKHUTCIIBHO, OTPHUIATCIIbHO!
1) f(x) = 2¢% — x2; 2) f(x) = x5 — 523 — 20x;  3) f(x) =

4. Hanmcats ypaBHEHHE KacaTelbHON K rpaduky (QyHKIHUU B TOUKE C a6cu1/1ccoﬁ
Xo.

3x+1

1)y =x%—2x,x9 = 3; 2)y=sinx,x0=%
Bapuant No2
1. Haiitu mpou3BoiHy10 GyHKITUU

1) cosx + 2x5; 2) 2lnx + 3% 3) logg X " sin2x; 4) %

2. Havith 3Hauenune HpOI/IBBO,Z[HOI/I yHKuHIZIC[S@c) B ToggKe xo, €CIIN:
1) f(x) = ex Inx, X = =1,
sinx 4
3. Haiitu 3Ha4eHus x, Mpu KOTOPBIX 3HAYEHUS MPOU3BOJHON PYHKIUH f(X) paBHO
HYJIIO; TTOJIOKUTEIBHO; OTPULIATEIHHO:
1) f(x) = —3x3 + 2x% + 4; ) f(x)=((x+3)3x—-472% 3) f(x) =
X2+ 2,

X
4. HanmcaTh ypaBHEHHE KacaTelIbHOW K rpaduKy GyHKIIMHA B TOUYKE C abCIUCCOM

Xo-
1)y =x3 4+ 3x,x0 = 3; 2) y = cosXx, Xo =§_

NunuBuayanpHas camocTosiTeabHas padora Nel3
o Teme «[IpuMeHeHre MPOU3BOIHOM K HCCIeTOBAHNIO (PYHKIIMID)
Bapuant Nol
1. HaiiT mHTEpBaBl BO3pacTaHus v yObIBaHUS QYHKIIUN Y = 6X — 2x3.
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2. Haittu Touku skcTpemMyma QyHKIIUU y =

w R

+2
X
BapuanT Ne2
1. HaittTu unTepBasbl Bo3pacTaHus U yObiBaHus GpyHkuuu y = 2x3 + 3x2 — 2.
2. Haittu Touku sxcTpemyma pynkuun y = 0.2x> — 4x2 — 3.

NunuBuayanpHas camocTosiTenbHas padora Nel4
110 Teme «IIpumMeHeHne NPOU3BOTHON K UCCJIEAOBAHUIO (PYHKIIUID)
BapuanTt Nol
1. [Toctpouts rpaduk QyHKIUU:
1)y-2x4—x2+1 2)y = x3 — 3x.
CDYHKHH’I y=x +2 ~ HENPEPBIBHA HA OTPE3KE [1;5]. Haiiti ee HaubOosbliiee u

HAaMMCHBIIICC 3HAYCHMSI.

BapuanT No2
1. HOCTpOHTL rpaduk GyHKIUU: .
)y =21 +3x% 2)y=-1+x2
3 4

2. Oyukius y = x* — 2x% + 3 HenpepsiBHa Ha oTpe3ke [—4;3]. Haiitu ee
HanOOJIbIIIee U HANMEHBIIIEE 3HAUCHUSI.

4.2.2.7. llepBooOpa3Hasi pyHKIMH, ee IPUMEHECHUE

Oopaszosamenvhule pe3yibmamot, noO1eHcaujue npogepke (I1emMeHmul):
I1P6 01, ITP6 04, ITP6 06, ITP6 14.
[TPy 01, ITPy 06, I[TPy 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, TPy 19

NunuBuayanbpHas camocTosiTenbHas padora NelS
no teme «IlepBooOpa3nas GyHKUHN»

BapuanT Nel
1. dnsa dynkuuu f(x) HallTH TIepBOOOpa3Hyto, TpadK KOTOPOIl MPOXOAUT Yepes
TOuKy M:

1) f(x) = COSX, M(_,4)

2 — x

3) f(x) = 4x3 + 4, M(l, —4).
2. BBI‘II/ICJ'II/ITB VHTErpal:

l)f (5x4—8x3) dx;
2)f 43z (1- )dx

3) f3 V2x — dx.

BapuaHT No2
1. dnsa dynkuuu f(x) HailTH nepBooOpa3Hyto, rpaduK KOTOPOIl MPOXOIUT Yepes
TOuKy M:

1) f(x) = sinx, M(m,2);
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2) f() = — M(169):
3) f(x) =3x—2, M(2,5).
2. BBIUIA{/ICJ'H/ITB MHTErpa:
D [Vx(3 D) dx;
0 x
2) (X1 —2)dx;
3) fgisin (x — ™) dx.
z 2

5 2

NuauBuyanbHas camoctostenpHas padora Nel6
1o teme «Iliiomanas KpUBOJIMHEHHON TPpaneuum»

Bapunant Nel
Haiitu mommaas Gurypel, orpaHHaeHHOM JTUHUSAME (00s3aTEILHO HAPUCOBATS):
Hy=x24+2,y =x+2; 2)y=_2,y=x,y=0,x=4.
X
Bapuant Ne2
Haiitu mommaas Gurypsl, orpaHHYeHHON TUHUSIMU (00s3aTEILHO HAPHUCOBATD):
Dy=x2+1,y=3x+1; )y =+vx,y=vV2 —x.

4.2.2.8. IIpsAMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

Oopaszosamenvhule pe3yiomamot, nod1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 09, ITPG 11, ITP6 12, TIPG 14.
[TIPy 01, ITPy 14, ITPy 15, [1Py 16, ITPy 18, I[TPy 19.

NunuBuayansHas caMocTosTelbHas padora Nel7

1o TeMme «IIpsiMblie ¥ JIOCKOCTH B IPOCTPAHCTBE»
Bapuant Nol
1. Jokaxure, uto ecnu npsimbie AB u CD ckpemmBaromuecs, To npsimeie AC u BD
TOXE CKPELIUBAIOIIHNECS.
2. Yepe3 koHubl otpeska AB u ero cepenvHy M mnpoBeneHBI IapajuiesibHbIC
npsiMbIE, MEPECEKAIOIINE HEKOTOPYIO MJIOCKOCTh B Toukax A1, B1 u M. Haitnute
InuHy oTpe3ka MM, ecnu oTpe3ok AB He mepeceKkaeT IUIOCKOCTh M €CIu
AA1:5M,BB1:7M.
3. JlokaxuTe, 4TO yepe3 J00YI0 TOUKY MPSIMOM B IPOCTPAHCTBE MOKHO MTPOBECTH
MEePIEHAUKYJISIPHYIO € IPSIMYIO.

Bapuant No2

1. MoxHo 11 yepe3 Touky (, He TPUHAUISKAIIYI0 CKPEIIUBAIOIIMMCS TIPSIMBIM A
U b, TPOBECTH JIBE Pa3IMYHbBIC MPSIMbIC, KaXaas U3 KOTOPBIX MEPECEKAET MPSMBbIC
a u b? OObSICHUTE OTBET.

2. Yepes3 koHubl oTpe3ka AB um ero cepeauny M TpoBeneHBbI TMapaJlICIbHBIC
npsiMble, TIEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 u M1. Haiinute
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JUIMHY oTpe3ka MMi, ecim orpe3ok AB He mepecekaeT IUIOCKOCTb U €CIIU
AA1=11m, BB1 =16 m.

3. Jlokaxure, 4TO yepe3 00y TOUKY MPSMOM B TPOCTPAHCTBE MOKHO ITPOBECTH
JIBE pa3IU4HbIC EPIEHAUKYJIAPHBIE €1 MPSMBIE.

NuauBuyanbHas camoctostenpHas padora Nel§

1o TeMe «IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE)
BapuanT Nel
1. Jlanbl mapamienbHble MIOCKOCTH « W [. YUepe3d Toukm A m B miocKoCcTH
MIPOBEJICHBI TapajlieNIbHbIC MPsAMBIC, MEPECEeKAOIINE TUIOCKOCTh f B Toukax A1 H
B. Haiinure A1B, eciu AB =5 cm.
2. JIBe MJIOCKOCTH TapasuielibHbl MeXIy coboi. M3 Touku M, He nexanieid HU B
OJIHOM W3 3TUX IJIOCKOCTEH, HU MEXIY IUIOCKOCTSIMHU, MPOBEJCHBI JIBE IPSIMBbIE,
MEePECEKAIONINE ITU IIOCKOCTH COOTBETCTBEHHO B Toukax A; u A, By u Bj.
N3BectHO, yTO MA1 =4 cm, B1B; =9 cm, A1A; = MB4. Halinute MA, u MB,.
Bapuant No2
1. Jansl mapasuienbHble TIOCKOCTH « W 3. Ueped Touku A m B muiockocTu
MIPOBEJICHBI TTapaJlIeJIbHBIC MPsAMBIC, MTEPECEKAOIIHNe TUIOCKOCTh f B TOUKax A1 H
B,. Haiigute A1B1, ecniu AB =7 cm.
2. JIBe MJIOCKOCTH TapasuiesibHbl MeXIy coboi. M3 Touku M, He nexanieid HU B
OJIHOM W3 ITUX IUIOCKOCTEH, HU MEXIY IIOCKOCTSIMH, MPOBEJEHBI JABE IMPSMBbIE,
MEPECEKAIOIINE ITU THIOCKOCTU COOTBETCTBEHHO B Toukax A; um A, By u Bj.
N3BectHO, yTO MA1 =6 c™m, B1B, =11 cm, A1A, = MB,. Haitnute MA;, u MB,.

4.2.2.9. KoopanHaThbl ¥ BEKTOPHI

Oopazosamenvhule pe3yiomamot, noo1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 09, ITPG6 11, ITP6 12, TTPG 13.
[TIPy 01, ITPy 14, ITPy 15, I1Py 16, I1Py 17, I[TPy 19.

NunuBuayanbpHas camocTosiTenbHas padora Nel9
1o Teme «KoopanHaTsbl 4 BEeKTOPbI»
Bapuant Nel

1. Jausl Bextopul: a = 4i° —2j°, b (—3,1,2). Haiigure KOOpAMHATHI BXKMA
¢ =2a —3b".

2. Jansl BexkTopsl: a (2,—1,0), b77(3,1,4), ¢’(1,1,4). Haiigure KoOpaMHATHI
BEKTOPA

p Z%a* +3bh —2¢.

3. Jlansl BexTOpsl: @ (2,— 4,0), b~ (3, —1,—2). Halinure 3HaueHMs BEUYHMH M U
WIPH KOTOPBIX BEKTOPLI 2d° — 3b” m ¢ (m + n,m — n, 2) — KOJUIMHEAPHBIE.

4. 3ananbl Touku A(2,5,8) u B(6,1,0), Ha ocu opauHAT pacnonoxeHa Touka C,
paBHOyHaneHHas oT Touek A u B. Halinure nnomans AABC.
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5. UsBectnnl Touku A(2,—1,0), B(—3,2,1) u C(1,1,4). Halimute KOOpAMHATHI
ToukH D, eciiM BBINOJIHAETCS paBencTso C D~ = —2A" B~

6. 3amgansl Touku A(3,—1,3), B(3,—2,2), C(2,2,3) u D(1, 2,2). Haligute yron
Mexay npsameiMu AB u CD.

Bapuant No2

1. Jausl Bektopel: a = 6i + 3j°, b (2,—3,1). Haiizure KOOpIMHATHI BXKH
¢ =3a  +2b".

2. Jaubl Bextopsl: a (—3,2,4), b™(0,—2,3), ¢’(—1,5,0). Haiinure KOOpIMHATEI
BEKTOpa

p” = za*_;b + 2¢”.

3. Jlausl BekTophl: a (—2,4,2), b (5,1, —3). Haiiqure 3HaueHUs: BEIUYUH M U

MIPU KOTOPBIX BEKTOpLI 4a” + 2b~ u ¢ (m —n, m + n, 4) — KoJUIMHEapHELIE.

4. 3amannl Touku A(3,2,4) u B(7,2,9), Ha ocu opauHAT pacmonoxeHa Touka C,
paBHOyAaneHHas ot Touek A u B. Halinure miomans AABC.

5. UzBectnnl Touku A(4,—2,5), B(6,7,0) u C(2,3,—5). Haliqute koopauHathl
Touku D, eciu BBINOJHsAETCS paBeHcTBo C D~ = —2A" B .

6. 3agansr Touku A(0,-5,4), B(6,—2,3), C(1,1,3) u D(3,—2,—2). Haiinure
KOCHHYC yTiia Mexxy npsimeiMu AB u CD.

4.2.2.10. MHOrOrpaHHMKH U TeJIa BpalleHUsl

Oopaszosamenvubie pe3yibmamot, noodaexcaujue npogepke (3J1emMennol):
[TP6 01, TIP6 06, ITP6 09, ITP6 10, ITP6 11, TTP6 12, ITP6 14.
[TIPy 01, ITPy 12, ITPy 13, [1Py 14, ITPy 15, [TPy 16, ITPy 18, ITPy 19

NunuBuyanbHas camocTosiTenbHas padora Ne2(

1o TeMe «MHOrorpaHHMKHM M TeJIa BPpalleHH s
Bapuant Nol
1. U3 Touek A wm B, nexamux B TIpaHAX ABYTPAHHOTO YIJIA, OITYLIEHBI
nepneHaukyysapel AA1 u BB1 Ha peOpo yrna. Haiinure otpesok AB, ecnu
AAy=5cm, BB1="7cm, A1B1 =9 cm u n1ByrpanHsblil yroua paseH 60°.
2. B npsiMoli TpeyrojapHOM MpU3ME CTOPOHBI OCHOBaHMS paBHBI 10 cM, 12 cMm u
15 cm, a BeicoTa npu3Msbl 13 cM. HaliguTte miomanb cedeHusi, IpOBEICHHOTO Yepes
00KOBOE peOpPO U MEHBIIIYIO BHICOTY OCHOBaHHUSI.
3. B nmpsiMom mapajuienenurene CTOpOHbl OCHOBaHUA 4 CM U 7 CM, YIroa MEXIYy
numu 30°. BokoBas oBEpXHOCTh paBHa 225 cMm?. Haliure MOIHYIO IIOBEPXHOCT.

BapuanTt No2

l. B Touek A wu B, nexamux B TpaHSAX ABYTPAHHOTO YIJa, OITYLIEHBI
nepneHaukyysapel AA1 u BB1 Ha peOpo yrna. Haiinure otpe3ok AB, ecnu
AAy =4 cm, BB1 =6 cm, A1B1 =8 cM 1 IByrpanHsbIil yroua pased 30°.
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2. B npsiMoil TpeyrosibHOM NpU3ME CTOPOHBI OCHOBaHUSI paBHbI 8 cMm, 10 cM u
13 cM, a BoicoTa ipu3Mbl 11 cM. HaiinuTe miomans cedeHus, IpoOBEICHHOTO Yepes
O0KOBOE PeOPO M MEHBIIIYIO BHICOTY OCHOBAHUSI.

3. B nmpsiMom mapasuienenumnesie CTOPOHbI OCHOBAHUS 6 CM U 8 CM, yroa MEexIy
Humu 45°. BokoBas noBepxHocTh paBHa 110 cm?. Haliure HOIHY0 IIOBEPXHOCTD.

NunuBuayansHas camocTosiTeabHas padora Ne2l

1o TeMe «MHOTOrpaHHUKM U TeJia BpallleHUusD)
Bapuant Nol
1. BeicoTa nunuHapa 6 cM, paguyc ocHOBaHud S5 cM. Haiinure miomans ceueHus,
MPOBEICHHOTO MapajlieIbHO OCH IIWIMHJIPA HA PACcCTOSIHUU 4 CM OT Hee.
2. Nuaronanu pom6a 15 cm u 20 cm. [llapoBasi HOBEpXHOCTh KacaeTCsl BCEX €ro
cTtopoH. Pannyc mapa 10 cMm. Haliiure paccTosiHAE OT LIEHTpa 11apa J0 IIOCKOCTH
pomba.

Bapuant No2

1. Breicota nunmuaapa 7 cM, paauyc ocHoBaHus 6 cMm. Halinure miomanb cedeHus,
MPOBEICHHOIO MapajyIeIbHO OCH HWIMHJIPA HA PACCTOSIHUU 5 CM OT Hee.

2. Nuaronanu pom6a 10 cMm u 15 cm. [llapoBasi mOBEpXHOCTh KacaeTcsl BCEX €ro
cTopoH. Pagnyc mapa 5 cm. Haiinure paccTosHUE OT LIEHTpa mapa A0 IIOCKOCTH
pomoa.

4.2.2.11 DnemMeHTbI KOMOMHATOPUKH, CTATUCTHKHU U TEOPUH BEPOSTHOCTE

Oopaszosamenvubie pe3yabmamot, noodaexncauwjue npogepke (31emenmol):

[1P6 07, T1P6 08, TTP6 14.

[TIPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, IIPy 13, [Py 14, ITPy 18, IIPy
19.

NunuBuayanpHas camocTosTeapHas padora Ne22

0 TEME «JIEeMEHTbl KOMOMHATOPMKH, CTATUCTUKH ¥ TEOPHHU BEPOSATHOCTEI»
Bapuant Nel

1. B Baze nexat 7 pa3HbIX NUPOKHBIX. CKOJIBKO CYILIECTBYET BapUaHTOB BhIOOpa
U3 HUX JBYX ITUPOKHBIX?

2. CKOJBKUMHU CIOCOOAMU MOXKHO TOJAPUTH 6 Pa3IWYHBIX MO OKpacKe Msuen
HIECTH MaJIbIIIaM, Bpydasi KaKoMy MO0 OJHOMY Msuy?

3. CKOJIbKO CYIIECTBYET CIIOCOOOB 3aHATHh 3 OJJHOMECTHBIE MAPTHI B IEPBOM Py
KJIacca, €CJIM B BBIOOPE MECT YYACTBYIOT 22 MIKOJbHUKA?
4. bpomuiensl 2 urpaibHbIX KyOuka. KakoBa BepOSITHOCTH TOr0, 4TO Ha MEPBOU
KOCTH BBINTAJIO YKCJIO 4, a HA BTOPOU — HEUETHOE YUCIIO?

5. BeposiTHOCTh momnajaHus MO LEJd MPU OJHOM BBICTPENE Y MEPBOTO OPYAMS
paBHa 0.6, a y Broporo — (.7. HailTu BeposITHOCTb TOTO, YTO MO LIEJIX MONAJIET XOTs
ObI OJTHO OpYyAME MOCIE TOr0, Kak 00a CIENaloT Mo OJHOMY BBICTPENY.
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BapuanT No2

1. Ha okpyxHoctn oTMedeHO 10 Touek. CKONBKO pa3IMYHbIX TPEYTOJIbHUKOB C
BEPILMHAMH, BBIOPAHHBIMH U3 3TUX TOYEK, MOXKHO IOCTPOUTH?

2. CkoapKuMu crioco0amu Ui yyacTHsl B KOH(PEpeHUUH U3 9 4jIeHOB HayyHOTo
o01iecTBa MOKHO BbIOpaTh TPOUX CTYAECHTOB?

3. CkonbKuMHu CcHOCOO0aMH MOXKHO pPAaccaJuTh UYETBEPBIX JAETEH Ha YEThIPEX
CTYJIBSX B CTOJIOBOM JIETCKOTO cana?

4. bpocatoT JBe wWrpaibHble KOCTH. HalTh BEpOSITHOCTH COOBITHS, €CITU
IIPOU3BECHUE NOSIBUBLIMXCS YHCEI PAaBHO 6.

5. U3 kononmel kapT B 36 JNHMCTOB HayrajJ BBIHMMAeTCs OJHAa KapTa. Haittu
BEPOSATHOCTH TOTO, YTO 3Ta KapTa JaMa KPaCHOM MacCTH.

4.2.2.12. MHoO)kecTBA. DJIEeMEHTbI TeOPHHU Irpados

Oopaszosamenvhule pe3yibmamot, noO1eHcaujue npogepke (I1emMeHmel):
I1P6 01, ITP6 02.
[IPy 01, ITPy 02, ITPy 03.

NunuBuayanpHas camocTosTeapHas padora Ne23
1o TeMe «Onepanuu ¢ MHOKECTBAMID)

Bapuant Nol
1. BeimummTe BCE 3JIEMEHTHI MHOXKECTBA A, eciiu A — MHOKECTBO HEUYETHBIX
JIBY3HAUHBIX HATYpaJIbHbIX YHUCEIL.
2. Haligute mnepeceueHue W oObeAUHEHHE MHOXECTB A U B, ecim A =
{1,2,3,7,8},
B ={-1,0,3,4,5,7}.
3. Ilyctb 1 pemieHusT HEKOTOpOW 3aJayd  BBIJICJICHBI MHOXecTBa A =
{1,2,3,4,5},
B ={3,4,5,6,7}, C = {8,9,10}. Haiimute AUB,ANB,BUC,BNC,A\B,B\
C.

Bapuant No2

l. BemummuTre Bce dJIEMEHTHI MHOXKECTBA B, ecaiu B — MHOKECTBO UYETHBIX
OJHO3HAYHBIX YMCEIL.

2. Haiigure nepeceuenne u o0benuHenne MHOkecTB A u B, ecrm A = {0, 1,2},
B ={-3,-2,—-1,0,1}.

3. Ilycte gy pemieHuss HEKOTOpOW 3aJadyu  BBIAEIEHBI MHOXecTBa A =
{1,3,5,7,9,0},

B ={3,4,5,6,7}, C ={1,0,2,3}. Haitmute AUB, AnNB, BUC, BNC, A\ B,
B\ C.

NunuBumyanpHas caMmocTosiTenbHas pabora Ne24
o teMme «I'papbn»
Bapunant Nel
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1. HeopuentupoBaHHbIM Tpad 3a7aH B BHJE€ PUCYHKa U B BUJE TaOJHUIIBI.
YcTaHOBUTE COOTBETCTBUE MEXKTY BEPIIMHAMHY 3TUX TPEICTaBIeHNH Tpada.
B E

A 1234

7

o e KA
—

Wl
‘IC)C.“»J—CJJ!\’JQ—A‘
—
—
—
—

G

2. HeopuentupoBannbiii rpad 3amaH tabnuneil. Halimure nmuHy KpaTdaimiero
IIyTH U3 BEPIIUHBI A B Bepmuny D.

A|IB|C[D|E|F|G
A 10 | 12
B |10 7 1
Cli12| 7 911
D 9 4
E 1 31 2
F 4 1 3 7
G 1 2|7

Bapuant Ne2
1. Harpy>xeHHbIi HEOPUEHTUPOBAHHBIA Tpad 3aJaH B BUJAE PUCYHKA U B BUEC
Tabauikl. YeMy paBHa JIiuHa pedpa, COSUHSIONIET0 BepIIMHbLI B 1 D?

11231 4]5]|6
¢

1;

[S]

o
ot O ~]

[a—Y
(8]

S| O = Q| B b=
=J| ©| Tt
o

~1

o) o)

2. OpuentupoBanHbIi Tpad 3anan Tabnuieit. Haiinure ymmHy kpaT4aiimmx myTei
m3 BB Euu3 EBB.

AIB|C|D|E|F |G
A 1|5 3
Bl 2 10
C 1 86| 3
D 1
E| 6 3
F 1
G| 2 2
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4.2.3. ®oHI TECTOBLIX 3aJaHUM

Ha BoinonHeHue tecta naercs 1 akagemudeckuii yac (45 munyr), B Tecte 30

BOIIPOCOB.

4.2.3.1 Crenenu u kopuu. CreneHnasi QyHKkumus

Tecm:

. YKaKuTe MPOMEKYTOK, KOTOPOMY NPUHA/IJIEKAT BCe KOPHHU YPaBHEHUsI
Vv—2x+x=1

(—2;2]

(-4;-3)

(=3;-2]

[0;2]

y=Vv7—-6x2ny=x

. YKaxuTe a0CHHUCCHI 00IIUX TOYeK rpadpukoB GyHKIMiA
-1

-1;1

1

0

Xo V6 —4x —x%2 -4

- KOpeHb YpaBHeHH S ~ X Haiigure 3%o +1

Ilycrs
-2

-14

7

16

VEET3 - VA= 0

Haiigure cymMMy KOpHel ypaBHEHHS
2

-2

1

4

. YKaKuTe NPOMEKYTOK, KOTOPOMY NIPHHAJICIKAT BCe KOPHU YPABHECHUSA

Xx—1=vx+11

[3;6]
[-2;5)

(0;4)
(-4;-1)
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=V4—-x2HUy=Xx

Ykaxkurte adcuucchl 001UX TOYeK rpadpukoB pyHKumii y

Haiigure cymmy abemuce o6umx Touek rpadguios gpynkmuiif ® = V13X i f(x) = Vx2 + 22
13

-13

11

2

Ykaxure NpOMeKYTOK, KOTOPOMY NPUHALIEKAT BCe KOPHHU YPAaBHEHUS
V3x+7—-3=x
(-7;-1,5)

(-21-1]
[0;3]
(2;8)

— \/3x2 _
Haiigure cymmy aécuuce 001ux Touek rpapukos GpyHKIui y=V3x<—-2 U
y=2x-1

10. YkaxxnTe NpoMe;KyTOK, KOTOPOMY NIPHHALJIEKAT BCe HYJIM QyHKIMH

. Haiiiure abcuuccnbl 00uUX T0YeK rpadpukoB pyHkumii f(x) =

f(x)=v3—-2x%2 —x

(-21]
(-2;0]
(1;40)

[-1;0]
V6 — SXZH fx)=x
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12. YkaxkuTte cymmy abenuce o6mux Touek rpagukos pynkmmii ¥ x?+64, y=.—20x

e 20
o -16
o -20
o 4

13. Ykaxxnte NpoMe;KyTOK, KOTOPOMY NPHHA/LJIEKAT Bce HYJIM QyHKIMH

f(xX)=v3x+7—-x-3.

o (=Z-1]
o (0:1]

o [-20]
o 24l

14. YkaxuTe NPOMeKYTOK, KOTOPOMY NMPUHA/IJIEKAT BCe KOPHH YPaBHEHUSsI

Vv-bx—1=1-Xx

o (—3;-1]
o (=2:1]
e} (156)

o (=5-1)

15. Ykaxxute NnpoMe:KyTOK, KOTOPOMY NPHHA/LJIEKAT Bce HYJIH QyHKUMH

fx)=/3x+1)-1—-x.

o [FL2)

o (=3;0]

o (=2;2]

o [06;5)

16. YkaxuTe NPOMEKYTOK, KOTOPOMY NPUHA/JIEKAT BCe KOPHH YPABHEHHUSI
V15 -7x =3 —x

o (7:1]

o [52]

o (=6;1)

o 7;1)

V4 + 2x — x2

17. Myers X0 - mos10:KMTEIBLHBII KOPEHb YPABHEHMSI =X—2 Haiinure

3xp+1

o 1
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® Her nmonoXuTeNbHBIX KOPHEN

18. Myers X0 - kopens ypasnennss V8 — 6X —X? =X+ 6. Hajixure 3 —Xq

e 5
o 10
o 1
o 4

19. YkaxuTe NPpOMeKYTOK, KOTOPOMY NMPUHA/IJIEKAT BCe KOPHH YPaBHEHUSsI

V3X+7=x+3

[1;3)

(=3;-1]
[-1;2]

(=2;-1)

20. HaiiguTte cpeanee apudMeTHueckoe KopHeii ypapuennss V8 —3X—V 3x2+2x =0

° 6
o 1
o 0,5
_4
o 3

21. Halinute cpegnee apudgmernyeckoe KOpHel ypaBHEeHHUS

o V6
e 25
o V5
o —5

22. Haiignre cpexnee apudmernueckoe KopHeii ypasnennss V7 — X = VX% +X

o Her kopnen

VX2 +3x+7=+v1-2x_1

5
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23.

24.

27.

28.

31.

. CK0JIbKO KOpHeil nMeeT ypaBHeHHe

. Pemiute ypaBHeHue

. CK0JIbKO KOpHeil nMeeT ypaBHeHHe

. Peminre ypaBHeHue

Haiiute npousBeaenue KOpHeil ypapHeHus: Vv 72— 1x=—x.

72

JETE

Pemure ypaBHeHue 6+5x=x. Ecan ypaBHeHue nmeet 0oJiee 0THOT0 KOPHS, B

OTBETE 3aNUIIUTEe MeHbIIUH U3 KOpHeﬁ.

6

Vvx—1+x=3

OIMH
ziBa

HET KOpHEH

Yox+1=3x+1
0

_1; — -
3

0:-1
-1

3 —_—
Peminre ypaBHeHHe Vx—2++V3x—-5=3

3

Pemure ypaBHenue (=3x+ 8)\/10 + 3x — 4x%=0

- 1,25
2
-1,25;2

x—+Vv1—-2x=4

OJIUH

JBa

HET KOpHEH

x*—9)Vx—-5x2+4=0

-3;1
4:1
3;1;4

Pemnts ypaBHenue: VxZ+125=5
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32.

33.

34.

35.

36.

37.

. Peminre HepaBeHCTBO

1

V300
0

125

x+1

Haiiaute kopens ypapuennsi: VX T 15X —

8

3anumure HAMMEHbIINH KOPeHb YPABHEHUSA:

2

V3x —2+x=4

CK0JbKO KOpHeﬁ HMEET YPAaBHCHHUEC:

1

Pemnre ypaBHenue: V=27 — x=11

-148

v—41 + 3x=7

Pemnre ypaBHeHue:

30

Pemnre HEPaBEeHCTBO V4x+5>V5x +4

[
(08:1)

(-0,2;1]
(0,8:1)

Vx<x—2
(2;+00)

(4;+20)
[0; 2)

.4
. Peminte HepaBeHCTBO X=X

(=2;0); (153)
(1;3)

(=2:0)

(2;0); (-1:3)

JaE+1)2x +3)=x +3
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40. Ipu KAKUX 3HAYEHHUSAX ¢ pelleHHeM HepaBeHcTBa VX +1<2-ag5eren
NPOMe:xXyTOK [-1; 15)?

e )

41. PemuTe HepaBeHCTBO Vx+7=2V-1-x

o [4-1]
o (-7;1]
o [-7;-1]
o (-4;-1]

42. Peliute HEPABEHCTBO xX+2>x
o (-1;2)
o (-2;2)
* [-22)
o (-2;0)

43. TIpu KAKHX 3HAYEHHUSX @ pellIleHHeM HepPaBeHCcTBa ¥ & 2 <3 - Agpnsieres

NPOMe:XyTOK [2; 18)?

o -1
o (1,7
e 1.7

Z _ _ —
44. Haligute HauOo/Ib11IEE 1eJ10€ PellleHe HEPABEHCTBA Vx 3x—-18<4-x

e 6

45. HaiiuTe KBaAPAT HAMMEHBIIEro IeJI0T0 pelIeHns HepaBencTpa: V3x° +13 = 1-2x

e 4

46. YcTaHOBHTE COOTBETCTBHE MEKIY HEPABEHCTBAMH M X 00J1aCTBHIO ONIPE/Ie/ICHUS

1) Vx—2+/2x+5 >3 A) [2; +o)
2) V2x—20+Vx+1525 (10 o)
3) (x=1)Vx2+1<x?-1

B)R

x3+27
£ s T) (—o0: —3] U (0; +0)
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4
47. Haligute 00J1aCTh ONpe/iesieHUs] BHIPAKEHHS: x =7

©)

o

©)

48.

50.

51.

x>7

x<7

x<7

x=>7

HajiguTe 00/1acTh onpeeeHus1 BbIPAKEHUS: VY5-x
x>5

x=>5

x<5

x<5

=

., y=
. Haiiqure o6s1acTh onpenesieHusi PyHKIUU: 16-x*

x<0x+*-4

x=0,x++4
x=0
x=0,x+4
1 17

206.206

HpeIlCTaBbTe B BU/1€ CTCIICHHU BbIPAKECHUE

17

2038
18
202
203
400°

1 12
(124 ] 12°
IIpeacraBbTe B BU/IE CTENEHH BbIPaKeHHE
122
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52.

53.

54.

55

56.

57.

58

59.

60.

. Periure ypaBHeHue.

123

1213
125

2 2 2

( 22— /16—): Iz

3 3 27
Beruucanre
-9

V2r2 -x-06 = —x

Pemure ypaBHeHue - - = ~% . Eciu ypaBHeHHUe uMeeT 0oJiee OJHOT0 KOPHH,
TO B OTBET 3allUIIMTE CYMMY BCeX ero KopHeil
-2

Pemnre ypapaenneV2X +37 = X + 1. Ecin ypaBnenue nmeer Goutee oxuoro xopHsi, To
B OTBET 3aIMIIHTE CYMMY BCEX €r0 KOPHei

6

2

¥ Ny—1-4Nx-1=0gy ypaBHeHHe HMeeT 0oJ1ee 0AHOTO

KOpPHS, TO B OTBET 3allMIIUTE NPOU3BECICHUEC BCEX €TI0 KOpHeﬁ

2

2 _ —_ —_ =
Pemnre ypaBHeHHe (- 9) (Y32 ~x) = 0. Ecau ypaBHeHue uMeeT 60Jiee 0JHOTO
KOPHSI, TO B OTBET 3aNUIINTE MPON3BeIeHNEe BCEX ero KOpHeii

-3

3 I

Jlast 3a7aHH0# PyHKIUMA f(x)=x? - 2x +3x?

6

HalauTe 3HaYeHue f(4)

3 1
f(x)=2x? = 3x~x?

. s 3aaaHHOM PYHKIIMK HaliauTe 3HaYeHue f(9)
M

24

4

s 27
m+5$

HajiguTe 3HaYeHUe BbIPAKEHUSA . B oTBeT 3anunTeE KOJMYECTBO
HATYPAJIbHBIX JeJMTe/IeH MOJy4YeHHOI 0 Y1 cJIa.

15

4/,113 3|64
2= _ 722
256 125 .
Boruuciaure . OTBeT 3anuIIMTE B BUE AeCATUYHON ApoOu
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61.

62.

64.

65.

. Haiinure o01acTh onpeneieHns GyHKINH

=]

45

6
11
(1, 546336 +4, 5{/36J5)
HaH)II/ITe JHAYCHHUEC Bblpa)l(eHl/Iﬂ
BCeEX HaTypaJILHbIX HeﬂHTe.ﬂeﬁ HOﬂyquHOFO qucJja.

12

. B oTBeT 3anumnTe CymMmmy

Bri0epuTe BhIpa:keHusi, 00J1b1IHe eIMHULBI

1) 3,7'2 = Z) ?{/7; 3) 2,788 ; 4) |0,9999,‘ 5) 0,6'10

33.333%|1
3.333%)
3.333%p

-33.333%1
33.333%);

. Eciin pyHkuus umeeT 00paTHylo, TO rpadguk o0paTHOil PYHKIMM CUMMeTPHYeH

rpa¢guxky 1aHHON PyHKIIUM OTHOCHTEJIbHO
ocu abcruce
OCH OpAMHAT
IPSAMOM y=X

M000# TpsMoit

MonoToHHas1 (PYyHKIMA ABJIsAETCH

oOpaTtumon

V3 — x —x2 =
Pemnre ypaBHenue 3-—x—xt=x

NPUHAJJIEKAT KOPHU YPABHEHUS

1 YKAKHTE MPOMEKYTOK, KOTOPOMY

y= Va+3x—2x2
(—e0; +o0)

(—o0;=1) U (4 +o0)

(—e0; —1] U [4; +o0)

[—1;4]
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67.

©)

o

o

68.

70.

@)

71.

o

Vicawmra nnarcanrgg, KOTOPOMY NPUHALJIEKAT KOPHU YPABHEHUS
Vx2 —5x+15=3

(—e0; 0)

(0; +o0)

(=05 2]

(2;+e0)

YkaxuTe NpOMeKYTOK, KOTOPOMY NPHUHALJIEKAT KOPHU YPABHEHUS

V3x2—2x+1=+v2x2—6x+13

[2;+o0)

(—e0; —5]
(—0;2)
(-8:3)

. KopHu kakoro ypaBHeHusi NPUHALJIEKAT NPOMexKYyTKY (-151)

x—6=+2x+12

VEx—3—/2x—1=+3x-2
x+1=v=I=%x

HaiiguTte BoipaikeHue, 3HaUeHHE KOTOPOr0 COOTBETCTBYET CyMMe KOpPHeid
HPPALMOHATBHOI0 YPAaBHEHUS X+4=+v28+12x

24—@’3 . 42\;’3—1

(20 —V/5)W20
(VZ+V12)?
7+\24

Bblﬁepl/lTe HEBCPHLIC YTBEPKICHUA.
Crenennas GyHKIMA y = X*®, e 0 - HATypaIbHOE THCIIO, 001axaeT
ClTe IyIOIMHMH CBOHCTBAMH:
1) obmacTs onpeneneHus - moboe MeiCTBHTENBHOE THCIIO;
2) MHOKeCTBO 3HaUeHHI! - T060e TeficTBHTeTEHOe THEIIO;
3) dyHKIHA YETHAS;
4) GYHKITHA OTpaHHYEHA CBEPXY;
5) dyuKIHI IpHHEMAaeT HAHMeHBIee 3HaueHne y=0 mpu x=0;
6) ¢yrknua apngercs yOrBatomeii Ha NpoMexRyTKe x>0 U Bo3pacTaroneii
Ha mpoMexyTKe Xx<0.

-33.333%]!
33.333%]
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Crenennas GpyHKIuA v = X°*1, re n - HATYpAIBHOE YHCIIO, 06/IaJaeT
,CIeyIOITHMH CBOHCTBAMH:

1) obmacTs ompe/eneHHs - MHOKeCTBO IeHCTBHTEeIFHEIX THCE,

2) MHOKeCTBO 3HaUeHHI! - MHOKECTBO JeliCTBHTEIbHBIX THCET

3) QyHKITHA HEUETHAS;

4) bynkius spseTcs yoRBatoImet;

5) GpyHKIHA ABIAETCSA OrPaHHYEHHO CBEpXYy.

3.333%l

* [3.333%p
* [3.333%p

o F33.333%l
o £33.333%

()
73. CpaBHHUTe 3HA4YeHUS BbIPAKeHUH \°

® [epBoe OOJIbINE
O paBHBI
O TEepBOE MEHBIIIE
O BTOpOE OOoJbIIe
)
74. CpaBHUTE 3HAYEHHS BbIpaKeHHiT ‘15 " 16
O TepBOE MEHbIIIE
O BTOpOE OOoJbIIe

O paBHBI

® BTOpPOC MEHBIIIEC

(4V3)Z u 3V~

75. CpaBHHUTEe 3HAaYeHUs BbIPpAaKeHUI

O

-50%paBHEI

° epBoe MEHBLIE
o Topoe MEHBILIE
° Topoe Oosble

o epBoe Oosble

o [33.333%
* 33333%

72. BolOepuTe BepHbIe
yYTBep KIAeHMs.
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76.

78.

79.

80.

81.

. B KaKuX KOOPAMHATHBIX YeTBEPTAX JEKUT rpapuk GyHKuMu y

2V6)* n (6V2)°

CpaBHuTe 3HAYeHUS] BbIPasKeHUI
nepBOE MEHBIIIE
PaBHBI
BTOPOE OOJIBIIE
nepBoe OosIblLIe
1
= |x|3
I nlV
I u IV
[ u II
1 v I

. 212 _ 2y _
Haiiqure o0acTh onpenenenns pynkuuu Y = 3x% —2x— 5 B oreer 3anummure
HaMMeHbIIIee MOJI0KUTEILHOE 1[eJ10€ YHCI0 U3 00/1aCTH OTpeaesIeHusl

2

5

y y = .
Haiigure 061acTh onpeneaenust GyHKIUHH V17-2x Kakune u3 YynceJ He BXOTSIT B
00J1acTh onpeeseHus: JaHHON PyHKIMHU

50%]10
-50%]-100
-50%R8.3
-50%)-10
50%D.4

4 1 3|27
Boruncomre N '° V% Orger 3anmmmTe B Bue AecATHIHOM ApodH
2,25
_ 5—x
Hajigure o0acTb onpeaeenuss GyHKuu Vv10x—6 Kakue us uncen BXOJAT B

o0J1acTh onpeeseHusi JaHHON PyHKIMH

-33.333%f3
33.333%]

3.333%100
-33.333%]-0,25
-33.333%;¢-16

82



o £33.333%0.45
® [33.333%).65

y = ’(x—&)z-(x+11)
82. Haiinure 06s1acTh onpenejeHusi QyHKINHU 3-x B orBeT 3anumuTe

HanOoJIbIIee eJI0e YNCJI0 U3 00JIaCTH onpeaeeHust

[\

83. BoiOepuTe BbIpa:keHNsl, KOTOPbIe MeHbIIIe eIMHUIbI

1) 37% 2) Va2t . 3) 1,735%; 2)0,79; 5)25'0. g) V(0,99)5

3.333%l
o 33.333%
o F33.333%3

® 33.333%f#
o £33.333%p
® 33.333%/p

84. Boruuc/uTe 3HAa4YeHNEe YUCI0BbIX BbIPpaskeHUid M Bbl0epeTe Te, 3HAaYeHHue KOTOPbIX
pe- [3): & A (/T3+77)
1) 7 7) Nz, 2) 3\/@.({/@; 3) 104701

4) (\/@—\/ﬁ)-ﬁ; 5) (V15 - V60) - V15

-

PaBHO HAMMECHbBIIEMY IMPOCTOMY YHUCITY.

[ J
i

0%l

o
D n
=
o |
Y

e 50%
5
5

o O
SIS

85. Berunciure 3HaYeHME YHCJI0BBIX BBIPAKeHU U BbIOepeTe Te, 3HAYeHHUA KOTOPbIX

V2,842 V77

1) Vo2& ; 2) %7 ; 3) (VI3—V7)- (VI3 +7)

4) Y49-¥49; 5) V65% —567

PaBHBbI

[ J
i
—

0%
50%
o F50%

(@]
l!

0%
50%)

@) [}
Ii
e
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86. Kakast n3 JaHHBIX QYHKIMI ABJISETCS YeTHON

87.

O 0O

y=3x4+2x2
y=(x-1)?
y=3x2+2x-1

Omnpenenure Ha KAKOM YepTeke H300pakeH rpapuk HedeTHON (PYHKIMHU U YKAKUTE

ULl 2) | u I
| !
\ 1 f ! \‘ 1
Jii o] J1 x of 1 x
|
3) Y | 4) | Ui
\ |i= ‘
1 \ /
1 1 |
0) E3
\ o 1 [x
\ B
N
€ro HOMEP
1
2
3
4
. B KaKoM IPOMEKyTKe JISKHT 3HAUCHHE BhIPAKEHHst ¥ 7 — W3
[-2;0)
(1;5]
(-2;2)
(-8;0)

. Mana ¢pynkuus f(x)=x2'23-1. Pacnoaoxure B nopsiake Bospacranus f(-2), £(2), f(1)

f(-2), f(2), f(1)
f(2), f(-2), f(1).
f(2), f(1), f(-2).
f(1), f(-2), f2).
f(-2), f(1), f2).
f(1), f(2), f(-2).

. CKOJIbKO pelenuii umeer ypasnenue x'°=19

0
1
2
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91.

. CpaBHuUTE YHCIA:

. CpaBHuUTe YHCIA:

1
38

2
3 1 3,1 101 3
B EE TR (2—) L
Boruucinre 3HaYeHUe BbIPpasKeHU 4 3 27 Haiinure Mmoayab

PA3HOCTHA MOJYYCHHBIX 3HAYeHUH U BIUIINTE B OTBET B BU/IE [[eCﬂTl/l‘lHOﬁ [[pOﬁI(I

0,9375

1%2x—3

Y =13
[+2
. Kakue u3 ynces1 He BXOAAT B 00J1aCTh onpeaeaeHuss PyHKIUN x“+2x-8

3.333%1
-33.333%[.,099

-33.333%0023
33.333%D.5
£33.333%]!

22\; 5x-2

Y = 171 2230
. Kakue u3 unces1 BXoasT B 00,1acTh onpeaesieHus: GyHKIUA \

33.333%]|

33.333%P022
-33.333%r-1
-33.333%:10

(-2v3) u(-3v2)’

MNEepBOC MCHLIIC

paBHBI

nepBoe OoJIbIIe

BTOPOE OOJIBIIE

(-3v8)" u (-5v3)°

paBHBI

nepBoe OosblIe
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® BTOpOE OOJIbIIE

O BTOpPOE MEHBIIIE

5 32 3 1
T3 27
96. BpIuncjure

o -]
3 4
97. PacnoJio:kuTe YncJIa B MOPSIIKe BO3PACTAHUSA: V32, V5
. VB2 S
L B VEE
[ ] \/jJ :{/3_J %
. V24533
o VBE42
o 523

98. PacnoJio:kuTe 4YUCJIa B MOPS/IKE BO3PACTAHUA: V17,V4,V6
o Y17,V4,Y6

o V17, V6,Va

o V4,917, Ve

o V4,V6,917

o V6,V4,V17
o V6,%17,V4

T
316 - 3486 + "72;6
vV

99. Bpluucjure

e §
4512 iz
iz Y128

100. Bprumcanre . OTBeT 3anMIINTE B BUAE 1eCATHYHOMH Apodun

e 375

2 2 5
( ,4—1—— /6—): ’—
3 3 27
101. Bbruucaure . B oTBeT 3anMIIMTE KOJIMYECTBO HATYPAJIBHBIX

aeauTenei IMOJTYYC€HHOI' 0 YmucJia.

o 3

Ve —2vi7-Y6+2v17 — Yvi7+3-YVi7 -3

102. Beluucjaurte



o 4

103. Haiigure 0,254, rie a — 3Ha4YeHHe BbIPAKEHUS

V6 —2v5-16+2V5+38—37-18++37

o 125

3

11
(86-89)
18
104. Bobruuciaurte V8

o 4

3
105. PacnoJio:xxure ynciia B MOPsiiKe YObIBAHMS: V9,2,5

o ¥9,2,45
o VI.V52
e V5,392
o V5239
o 239,45
o 2539

3 4
106. Pacno;ioKuTe YHCIa B OPSAKE YOLIBAHHS: v3,Y6,V10

o V3 V6,410
o V630
o YT03Y6

o V3,¥10,76
V10,36 ,v3

o V6,V10,v3

51/5%52. 45,

107. Bbruucanre B orBeT 3anuuIMTE 3HAYEHHE BBHIPAKEHH S
(a:0,001), rae a — pe3yJbTaT BHIYHMCICHUS.

e 5000

108. Bpruucaure (4' - \/§) \/m

e 13

(2++V3)-V7-4V3

109. Beluucjurte

o |

110. Crenennoii pyHkumeii Ha3bIBaeTcs: pyHKIHMS BHIA:
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y = pX
y = p*
o y=;

111. TI'paduk, kokoil pyHKUNH, H300paKEeH HA KAPTHUHKE:

o Y= XZn-(

o Y= x2n

e X-Zn
— -2n-1
=X

. y

112. VYkaxute HOMep PUCYHKA, HA KOTOPOM H300paxeH rpaguk HedeTHON pyHKIMH

s

113. Bce pomycTtumbie 3Ha4eHHS NEPEMEHHOM X HA3BIBAIOTCH. ..

O 00macThiO 3HAYCHUI (DYHKIHH

® (00nacThlo onpeaeneHus PyHKIUU
O OOHOTOHHOCTBIO (PYHKIIUU

O OTPaHUYEHHOCTHIO PYHKIUU

114. Bce pomycTtumble 3HaAYeHHS IEPEMEHHON Y HA3bIBAIOTCH. ..

® 005acTbIO 3HAYCHUN (DYHKIMH
o o0mnacThio onpeaeaeHus GyHKIUH
O MOHOTOHHOCTHIO (DYHKIIUH

O OTPaHUYEHHOCTHIO (PYHKIUU
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115. OmnpenesieHne NPOMeKYTKOB BO3PACTAHUS WIHN YObIBAHHA (PYHKIIMH HA3BIBACTCS. ..

o Ob6nacTpio 3HaYeHUH QYHKIMN

o Oobnactero onpeaeneHus GyHKIUu

® MOHOTOHHOCTBIO PYHKLIUU

o OrpaHn4eHHOCTHIO (DYHKIHH

116. ®yHkuus Ha3bIBAETCS BO3PACTAIOLIEH HA HEKOTOPOM MPOMEKYTKE €CJIH:

® (QoJbplLIEMY 3HAUEHUIO IEPEMEHHOM X COOTBETCTBYET OO0JIbIIEE 3HAUEHNE [IEPEMEHHON Y
o OosblIeMy 3HAYCHUIO IEPEMEHHOI X COOTBETCTBYET MEHbILIEE 3HAUCHNE IEPEMEHHON Y

O paBHOMY 3HAUYEHHUIO NIEPEMEHHOMN X COOTBETCTBYET paBHOE 3HAUCHUE TIEPEMEHHON Y
117. ®OyHkuMs Ha3bIBaeTCs YObIBAKOIIEH HA HEKOTOPOM MPOMEXKYTKE eCJIM:
o OomnpleMy 3HAYEHUIO IEPEMEHHOMN X COOTBETCTBYET O0JIbllIee 3HAUCHHE TIEPEMEHHON Y

® (QoJblIEMY 3HAUEHUIO IEPEMEHHOM X COOTBETCTBYET MEHbIIIEE 3HAUCHHUE [IEPEMEHHOH Y

O PpPaBHOMY 3HAYCHHIO HCpCMeHHOfI X COOTBCTCTBYCT PAaBHOC 3HAYCHUC nepeMeHHoﬁ y

=f(x)

118. BcraBbTe npomyuieHHoe c10B0: PyHKIus y

’OTPeeJIeHHAS] HA MHOMXKeCTBe X,

Ha3bIBaeTcs ... HA MHOKecTBe X, ecJId cylecTByeT Takoe ynciao C, uTo ajs Ja10060ro x

f@) > C

U3 MHOKecTBa X BBINOJIHSAETCS HEPaABCHCTBO

® OIpPaHWYECHHOU CHU3Y
O OIpaHUYEHHON CBEPXY
O OrpaHUYEHHOH COOKY

O OrpaHUYEHHOU

119. BcraBbTe nponyimeHHoe cJi0B0: ®yHKuus y=f(x) ‘onpeneeHHAas HA MHOXKecTBe X,
Ha3bIBaeTCH ... HA MHOKeCTBe X, eC/IH CylecTByeT Takoe 4ucio C, 4ro ajs a1000ro x

fle) <C

M3 MHOKeCTBAa X BBINOJIHACTCSA HEPaABECHCTBO

O OrpPAaHWYEHHOU CHM3Y

® OrpaHUYEHHOU CBEPXY
O OrpaHUYEHHOH COOKY

O OIpaHUYECHHOU

120. BbiOepuTe Bce BO3MOKHbIE BUABI CTENEHHBIX (PYHKIHI B 3aBHCUMOCTH OT
noKa3areJisi CTeleHH

® [16.667%|[loxa3arens CTENEHN — YETHOE HATYPAJIBHOE YHCIIO

o 16.667%|loxa3arenn cTENEHN — ITOJOKATENBHOE KOMIUIEKCHOE YHCIIO
o

-16.667 %ol lokazaTens CTENEHN — MOJIOKUTEITHHOE UPPAITMOHATIEHOE YHCIIO

® [16.667%|[loka3arens CTENEHN — OTPULIATENIBHOE YETHOE LIEIOE YUCIIO
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o

-16.667%|[loxa3arens cTeNeHN — OTPULIATEILHOE KOMITJIEKCHOE YHCIIO

6.667%|[loxazaresnb cTeneHN — HEUETHOE HAaTypalbHOE YUCIIO

[ J
Il

® [16.667%|[[lokazarens cTeNEeHN — OTPHUIIATEIIBHOE JPOOHOE YUCIIO

[ J
I

6.667 %[ loxazareinb cTerneHn — OTpUIIATEIbHOE HEUYETHOE 11€J10€ YHCIIO0

O

-16.667 %l lokazatenb cTeneHu — OTpULIATEIbHOE UPPALIMOHAIIBHOE YU CIIO

[ J
I

6.667 %[ loxazarenb cTeneHu — MOJI0KUTEIBHOE TPOOHOE YUCIIO

121. BbIGepuTe U3 NepeuncIeHHbIX GPYHKIMI yObIBalomme Ha npomexyTke (O +)

T a3 = —4
) Y=T L Y=T g YT

S0%l|l
50%)
0%

(@]

O

[ ]
o)

(@]
ﬁm
e| |
S
S 13

122. IlocTtaBbTE B COOTBETCTBHE (PYHKIHMH €€ rpauk
A
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123.

124.
A

IIocTraBbTE B COOTBETCTBHE (DYHKIUH ee rpaduk

ITocTraBbTE B COOTBETCTBHE (PYHKIMH ee rpadpuk

¥ =
7 | 9 L
of & = =T %
y y
1 : 1
8 10
0 1 0 X
2 Fe e V=X
A Y=X"T 5 x=1 5 V=X
9
8
10
7

91



4.2.3.2 Iloka3aTenbHass QyHKUIMs
Tecm:

. PemmTe ypaBHeHHe 3tx =27

1)X:3\/§

. PemmnTe ypaBHeHue (5‘5
1

3

Dl W =

. 42x . 45 — 4—3x
. YKaxurte MPOMEKYTOK, COACPKAIIIUA KOPEHDb YPAaBHCHHUSA

(—o0;—1]

(—0,8; 2]

(2;3,5)

[4;10)

&=

. Pemnre ypaBHeHuUe
-2
2

N =

22x T 32
. VKaKuTe NPOMeKYTOK, Cojlep:Kalnii KOpeHb YPABHEHHUS

[-3,5;0)
[0;2)
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[3,5;4,5]
o (5:8)

x2+x

6. YKaxxuTe NIPOMEKYTOK, COAEPKALIUI BCe KOPHH YPABHEHUSI

o (=11
o (=e-2)
o [—2:2]
o [35]
7x*-6x _ 1
7. Pemure ypaBHeHHUE
e 0.6
o 0
o 6
o -6
1\ 2x+1

8. Pemmure ypaBHeHue (ﬁ) =169
o -13
o 13
e -15
o 1,5
9. PemmnTe ypaBHeHHe 510x. 574 = 56

1
o 2

1
o 2

-1
o |

2
10. HaiiaiuTe CyMMy KOpHeil ypaBHEHUs 0,2%°*06 = 0,04%8

< 9|&H

o



0’22)(

11. PemunTte ypaBHeHHe 0,2%-0,2° = 0,25
o 0
e §
o -8
o 4

xZ+4x+2 — 32x
12. Haiinure cpeanee apugMeTudyeckoe KOpHeld ypaBHeHH s

o 2
o -2
o 1,5
e -15

13 KaKOMy HpOMe)KyTKy HpI/IHaI[JIC)KI/IT CyMMa BCEX pa3JH/ILIHI)IX KOpHeﬁ ypaBHeHI/Iﬂ
2
19% -10+9 — 1;—,

o (=m»;—10]
5 (~10,0)
o [1;10)
o [10;+00)

14. PemuTe ypapnenue 4 = 52

e (
o 2
o -2

o Her xopueii

f(x) = 2,75%+2

15. Ilpn KaKkuX 3HAYEHHUSX X 3Ha4YeHHue PyHKIuu He OoJs1bIIIEe U HE

16
MeHbIIe 1217

o -l

o 2

o 05

e -05

16. Iloka3aTeabHOMH siBJsieTc GyHKIMA

y =5,6%
y=2x*+3x—4

@)
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(@]

y = x34

17. YkaxnTte pyHKIMIO, KOTOPasi IBJIsIETCH BO3pacTarouiei

©)

18. Pacmoyioxkure B MmopsiAKEe BO3pacTaHud YuCJjIa

y =5,67%%

y =0672%%

2]

4132

oG @@ el )"

OTBET 3aNMIIUTe HOMepa 0e3 MpodesI0B, 0€3 3aNATbHIX U APYTUX J0NOJHUTEIbHBIX
CHMBOJIOB)

FDy=25%; Yy=25+1; 3)y=04*,

19. IlocTtaBbTe B cooTBeTCcTBHE QPYHKIUM ee rPaduK

20. YkaxuTe MHOXKeCTBO (00,1aCTh) 3HAYeHUI PYHKIUHA y

1

o (—o0;3)

o (73t

o [73;+x)
[3;+0)

O

21. YkaxkuTe aGCIuCCy TOUKH Mepecedenusi rpaduKoB GyHKmii”

1

=3* -3

=1'53x+luy=(

2
3

4y =04k

)Zx—6
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23.

27.

. ObaacTb onpenesnenus GyHKUMN

-5
-1

=a* -2) = 16. .
. Nana dpynxuus/®) = @* Hzpecrno, uto F=2) . Haiimure /(0:3),

0.5
0,5
Kaxkoe cBO#iCTBO cTeleHH He CyLIeCTBYeT

ax

— =g~V

a¥

(a*)¥ = a*+Y
(ab)* = a*b*
a®=1

X

y=a
X-mmroboe

X-mo6oe, X 0
X>0

3ampyonsaroce omeemumso

. Kakue u3 cienyrommx yreepaaeHui IBJISAIOTCH MOKA3ATeJIbHbIMH
2y—7*=8
y =6x"%+2
y=2x+5
y = x> —7
1 0.4x-2
. YKaKuTe NPOMEKYTOK, KOTOPOMY NPHHAMIEKAT KOPEHb YPaBHEHUS (E) = 125.
(—4;—2]
(—2;0]
(2;4]
(0;2]

Kakmue n3 nepeyncjieHHbIX IOKA3aTeNbHBIX (PYHKIUI ABJISIOTCHA YObIBAOIIUMU?
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o

x
y:497

28. YcTaHOBHTE COOTBETCTBHE MEKAY BHAAMU NMMOKA3aTeJIbHbIX YPABHEHUI

29.

1) 44x—1 P 3 " 44x-3 - 44x—2 — 60

2) 25% = 53-*
3) 5%-4-55=0

4) 3x=5 — 7x-5

YPaBHeHI/Ie, pemacMo€ € IIOMOIIbKO BLIHCCCHHA 06mer0 MHOXHUTCIIA 3a CKO6Ky

1

X
(I)ymcum[ Y= ( 10) ABJIAETCHA

BO3pacTaroen
yObIBaroIIeH
MePUOINUECKOM

YEeTHOU

9

. (I)yHKIII/Iﬂ y= (E) ABJIACTCH

Bo3spacraromieit

VoObIBaroei
[Tepuoanueckoit

Heuetnou

2

y=x
y=(x+5)°
y =V
y =2x
y = 3x+5

ypaBHeHI/Ie, peuracmMoc C IOMOIIbIO CBOMCTB CTCIICHU

ypaBHCHI/IC, MMPpUBOAUMOC K KBaAPpaTHOMY

OI[HOpOI[HOC IMOKa3aTCJIbHOC YPABHCHUC

. BoiOepere pyHKIHUIO, KOTOPas AABJISIIOTCS MOKA3aTeIbHOM
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32. BoiOepuTe BepHOe YTBepKIeHHe

o 31.4—3 > 31.4—
31.4-3 < 31.4-
O
31,43 — 31,4
O

33. BbriOepuTe BepHOE YTBep:KIeHUe
o 0’3162 o 0,3170
0 3162 <0 317{]

0 3162 =0 3170
O ’ »

34. BbiOepuTe 4nci10, KOTOpPoe MeHbIe 1
3
17%
_3
1774

(0,9)~V7
25

)
5 -0,8

&)

35. BoiOepuTe 4nc/10, KOTOpOe fosbiie 1

@)

3
1774

(0,97

@)

L6

36. BoiOepuTe 4nci10, KOTOpoe doabuie 1
3

1772

O

5 (0,97
(09)V7

37. BplOepuTe 4nci10, KOTOpPOE Oonbue 1

98



3
1772

(0,97
5 2,5
. G
38. Cpenu npeaiokeHHbIX (PYHKIMHA BbiOepeTe BO3PACTAIOLLY IO
. (@
y =(03)*

° y=21*

39. Cpenu npeasioxkeHHbIX PyHKIMI BbIOEpeTe BO3PACTAIONLY IO

y=(V3)"
o)
y=(03)*

40. Cpenn npeaJioskeHHbIX QYHKIHMHA BbiOepeTe yObIBAIOLIY IO

y=(02)"*
v =)
. =&

41. Cpenn npeaokeHHbIX (pyHKINH BhIOepeTe yOBIBAIOLIYIO

y=1(02)~"
4 X
()
o Y=277
42. Haitiaure 00JacTh onpenejeHus QyHKIUMN [ (x) = x4— 3
3 -9

o (F3)
o (F03)U(Bi+0)
o (Foo=2)

(—0;=2) U (=2;40)



1
1 _x=7
43. Haiigute 00/1acTh onpeneieHUs QYHKIHA ) = | I-(—)2

11
o [3.5:40)
o [45+0)
o (14540)
o (-:314]

1

x—

44. YkajKuTe MPOMEKYTOK, KOTOPOMY NPUHAJIEKUT KOPEHb ypaBHeHHus1 3 2 .3%+ —

[-4:-2]

@)

o (2-1)
o [-150]
o (152

45. Haligute npou3BeeHNEe KOPHell ypaBHEHUS 371 =243

® -6
o 4
o 4
o 6
3 1
46. Peminte ypaBHeHue 2° -(E)x = 5

o D

47. CKOJIbKO KOPHell HMeeT ypaBHeHHe 27071 = Jg

® JBa
O OJIMH
O TpH

O 4eTbIpe

48. Pemmnre nepagencreo (-3 < —

27
o (—00;—6]
o (oo-12]
o [650)
o (Fo=15]

49. Pemmte HepaBeHcTBO 81>9'H
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(=0;0,75)

o

o (0,75;+00)
o (05=025)
o (-0,25:+00)

1 3x+4 1 3x+5
50. Pemmmre HepaBeHcTBO () +(-) >6
5

2
(=o0;=17)
° 3
2
O;1 )
5 3
2
(=o0;—17]
5 3
1
[ +0)
O

51. Haiigure obsacTh onpenejaenus pynkmuu  f(x) = /2" -16

o (L+)
o (Fool1]
o (o1
o [li+0)
o y - 1 3x=7
52. Haiiiute 06J1acTh onpeneieHuss pyHKIHH | (g) -1
[Z;+00)
e 3
7
(=o03— ]
o 3
7
(=o0; ]
o 3
7
(=005 )
) 3
4x—2 _ 1 1-x
53. YKaxuTe NPOMEKYTOK, KOTOPOMY NPHHALJIEKUT KOPEHb YPABHEHHUSI ()
2
L (452
(T)

[2;4]
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©)

54.

55.

57.

(4;6)

HaiinnTe cymMy KopHeii ypaBHenusi 49-7%* —50-7° +1=0

-2
1 X
PemnTe ypaBHeHuHe (D)3 = 27
5 125
1,5
2

1

. CKoJIbKO KopHeii uMeer ypapHenue 2V =./2../32

OJUH
JBa

HH OJJHOI'O

TpU

1
PennTe HepaBeHCTBO (g Y _1<0

(03 %)
5
(=05 %]
5
1
( ;+o0)
5

[E;er)
5

. Pemute HepaBencTBo 49 -7* < 7%

(=1;+o0)
(—0033)

(_035;+OO)
(—O0,0,S)

. Pemure nepasencteo 0,3%1 —0,3% >0,7

(—o0; l]
6
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61.

63.

64.

65.

X

. Haiigure obJ1acTh onpeneseHust pyHkuuu f(x) = 22

(—o032) U (25+0)
(—0;2)

(25+00)

(0;2)

Haiigure 061acTh onpenenenns ynknun y = /5" —1
1

(=o05—_]
3

[£;+w)
3

[- £;+00)

3
o0

;)
3

(_

. YKaKuTe IPOMEKYTOK, KOTOPOMY NPHHALJIEKHUT KOpeHb ypaBHenus 4 —2% =24

(2:4)
[1;2]
(0;1)
[4;6)

Haiiaute cyMmy KopHeii ypaBHenuss 6% 2 =1

2

Pemure ypaBHenne 5* -2* =0,173

3

P
CKOJIbKO KOPHeii HMeeT ypaBHeHHe 3 '(g) FE =043

OJIUH
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o TpHu
o JBa

O HHM OJHOI'O

1
66. Pemnte HepaBeHcTBO 47 >

2
o [0,5+)
® [_055;+OO)
o (=050,5]
4 6x-3
67. Pemiute HepaBencrBo () <1
11
o (-oo2]
o [0.5:+00)
o (4]
o [4+0)

68. Pemnre HepaBeHcTBo 2° + 22 <20

o (—032]
o (F2)
o [2:+0)
o (2]

69. Haiingure o6aacTh onpenenenust pynkuun [ (x) =/1-7 . 49%

o [2:0]
. [02]
o (F0:2]U[05+0)
o [F2:2]
9 3x-1 1
70. Haitinure 00/1aCcTh onpeaejieHust QyHKUMUA ) = ! 47 — 2
[E;+OO)
o 3 ,
(=o0; ]
o 3
o [0:+0)
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71.

72.

73.

. Cxonbko xopHeii umeet ypaBaenne (0,1

(—o0;0]

YkaxuTe NIPOMeKYTOK, KOTOPOMY NPUHALJIEKUT KOPEHb YPABHEHMS
32 4 3% 437 =39

[-2:0]

[2:4]

(4:9]

(0;2)

¥ -2x-1 _
HajignTe cyMMy KOpHell ypaBHeHUsI > =23

2

X 3% _3
Pemurte ypaBHenune 0,3"-3" =3/081
2

3

— (\) UJ"—‘

M)\x% — L
10°

Ba
OJIUH
HU OJHOTO

Tpu

. Pemure nepaBencteo 0,41 >0,16

[1,5;+0)

(—0;1,5]
(=0;-0,5]

. Pemnte nepaBencreo 3*°' > 27

(1,5:400)
(—0;1.5)
(—00;-3.5)
(3,5:40)
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77.

81.

82.

_ 5 8
Pemnte HepaBeHcTBo 3 — 3770 < 3
(=o031)
[1;+0)
(=o0;1]
(13400

.3 NMPUBECACHHbLIX HUXKE (l)yHKII]/Iﬁ YKaXKUTE MOKa3aTEJIbHbIC

.3 NPUBECACHHBIX HUKE yTBepmeHnﬁ BEPHBLIMU SAABJISIIOTCSH

yHKI_[I/ISI y =a* TpUHUMAET B HEKOTOPOil Touke 3HaueHue 0;

yHKI_[I/ISI y =a* SBISETCS HEYETHOM;
yHKHI/IH y=a" nepecekaet ock Oy B Touke (0; 1);

(1)
YHKHHH y =a' NPUHUMAET TOJIBKO MOJIOKUTEIbHbIE 3HAUCHUSI.

. IIpn kakuX 3HAYEHUSAX X BbIpazkeHHH 4° 0oJbiue 1?

Kopens ypaBHeHust \/2_" \/3_)‘ =36 paBeH
4

(49\)&1 (4w9
Bbipasenue 2a, rjie a - KOpeHb YPABHeHHs | =| _ 1|, paBHO

\16)  \7)
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83.

86.

87.

88.

2x
Hau6oabiiee enoe 3HaYeHue X, y/10BJIeTBOpsiolee HepaBeHcTBy 107 <O0,1, paBHO

-3
-4
0
He cymecrtByer

. HauMeHbIIee 1eJ10€ 3HAYEHHUE X, VIOBJIETBOPAIONIEe HEPABEHCTBY 2 * < /2 , paBHO
9 9

0
-1
1
He cymectByer

X
. HaumeHbI11ee mes1oe 3HaYeHHeE X, yA0BJIETBOPsIONIee HepaBeHcTBY 4 * <8, paBHO

He cymectByer

N3 npuBeieHHBIX HUKe (PYHKIUI YKAKUTE NOKa3aTeIbHbIE:

=x°
4
y=\/§

1
YT
x

y
3
N3 npuBeieHHBIX HUKe YTBEeP:KAeHU BEPHbIMU SIBJISIOTCS:
yHKI_[I/ISI y =a* He npuHuUMaet 3HaueHue 0;
yHKum{ Y =a" SBIAETCS YETHOU;
YHKHHFI y=a" nepecekaet ock Oy B Touke (0; 1);

o
yHKHHﬂ y =a' NIPUHAMAET TOJIBKO HEOTPULATEIbHBIE 3HAUYCHUSI.

IIpu kakuX 3HAYEHHUAX X BbIpakeHUU 5° MeHbue 1?
x>0

x<0

107



89.

90.

91.

92.

93.

x>1

x<1

Kopenn ypaBHeHust \/57 \/37 =225paBen
4

IIpon3Benenue kopHei ypaBHenuss 36" —4-6" —12 =0 paBHo

1

29x% —8x 8x? —29x
CyMMa KOpHeifI ypaBHeHI/Iﬂ |(£1\|\ = |(_4 |\ paBHa

\4) \21)
-37
37
1

-1
Cymma kopHeii ypaBHenusi 4° —10-2* +16 =0 paBna

4

Boipaxenue 0,3+a, rie a - KopeHb ypaBHenust 347 = % , paBHO

0,7
1
2,7
7

. HanOonbuee nesioe 3Hauenue X, y10BJeTBOPsioNIee HEPABEHCTBY 27 < 27 paBHoO

2
3
0
He cymectByer

2_
. KonmuecTBo HaTypaabHbIX pemienuii Hepasenctsa (0,2)* 7 >0,04 paBno

1
2
3

Het otBera
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96. YcraHOBHTE COOTBETCTBHE MEKIY Ip~ =" 2 ;. QYHKIUMH, 1101y YeHHOH B pe3yibTare
y =

manfnanananoma mna Ahrrena dhxrmrrserores U e€ aHAJIUTHYECKOH (PopMYy.JI0ii:

A)y=2¥-1B)y=2*1-1

B)y = 2|x|

TW=27"+2

97. YcTaHOBHTE COOTBETCTBHE MEXKY MOKA3aTEJIbHBIM YPABHCHUEM U METOI0OM €10

pelieHHus.
1

1)
2)
3)
4)

3)

531 =0,2
4X—9.2%+8 =24
Gx+l _gx-1 — 24

22X+1 _ 32X+1 — 32}( _ 7 . 22}(

2P=x+2

MIpUBEICHNE K 00LIEMY OCHOBAHHUIO
BBEJICHUS HOBOW ITEPEMEHHON

BBIHECEHHE OOIIIEro MHOXKHTEINS 32 CKOOKH
IpyNIHAPOBKa

(YHKIIMOHAIBHO -rpagyuecKuit
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98. YcTaHoBHTE COOTBETCTBHE MEKIY I'P2 1'--"6“%; (pyHKIHH, TOJIyYeHHOH B pe3yJbTaTe

’
mnanAnanananmmra rmadiarmna dhxrrrrsrrerer H eé aHAJIUTUHYECKOHn d)opMy‘]-lon:
2
1 A, 2 LAY
§ N
2 E e T ———
1 X i X
s4324% (2245 4324412345
21 4 2
31 3
41 4 -
51" "5
3 Y 4 Ay

NW s o
MW s o
x

543218 123 45 o »
-4 3 -2 4 5432148123458

S b b
b bl

Ay =05 B)y = 0,5/
By = 0,51 y=05*"1+2

1
B
2
I
3
b
4
A

99. YcTraHoBHTE COOTBETCTBHE MEKAY MOKa3aTCJIbHbIM YPABHCHUEM U METOAOM €10

1) (0,5)* - 4%+1 = 641

2) 3*2-3*=72

3) 5% —4-5%5 =0

_1_) 25X+6 _ 75X+2 _ 25X+3 _ 75x+1 =

5) 3X=yx+1
peleHus

1
MIpUBEJCHHE K 00IIEMY OCHOBAaHHIO

2
BBIHECEHHE OOIIIEr0 MHOXKHTEIS 32 CKOOKH

3
BBEJICHUS HOBOW NTEPEMEHHON

4
IpPyHIIUPOBKA

5

(yHKIIMOHATBHO -TpaduyecKuii

100. Haiigure aGcuucey Touku nepeceuennst rpaguxos gpynxmnii Y = 2° MY =8.
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y:(llxuy=i_

101. HaiiguTe adcumccy TOUYKH nepecevyenusi rpapukos pyHkumii

o 2
{’X —-v=4
102. Pemmute cucTemMy ypaBHeHUil 5% = 25,
e (31
o (31
o (-1;3)
o (1;3)
{' 3*=9;
103. Pemmute cucTemMy ypaBHeHUil 25 =4,
* (20
o (-20)
o (0:2)
o (0;-2)
{x +y=-2
104. Pemmre cuctemy ypasnennii (6> = 36
e (-31)
o (31)
o (1:3)
o (-1;3)
105. KoJH4ecTBO HATYPAJIbHBIX pelleHHil HepaBeHcTBa (0,2)* 3% > 0,04 paBHo
o |
o 2
o 3

o Her oTBera

4*-10-2"+16=0

106. Cymma KopHeill ypaBHeHHUS paBHa
o 4

o -4

o 10

o -10

107.  YKamKuTe IPOMEKYTOK, COMePKALIMIA KopeHs ypaBHenus (0,125)"73 = 16
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(9:11)

o (9;10)
o (3;5]
o [0;3]

108.  YKaKuTe IPOMEKYTOK, CONep/KALIMii Kopenb ypapHenns 750 = 6 - 51+2%

e (-1;2)
o [2;3]

(—0;0)
o
o (5:6]

x273x_

109. VYkaxute NpoMexKyTOK, COAepPKaIIUIl BCe KOPHH YPABHEHUS 3 =81
o (=1
* [-1:5)
o [57)
o (911)

110. VYkaxuTe NpOMe:KYTOK, COAEPKALIUI OTPHULATEIbHbII KOPeHb YPaBHEHUS

\/gxz -1+ \/§5x

o (_2 '51. 1)
, (= =7]
o) (_75 _3]
o (=3-26)
111.  VYkaxure NpoMexyTOK, coAep:KRalluil KOPEHb YPABHEHHS o
) (_OOJ' _1]

(—0.8;2]

(2;3.5)

[4;10)
o

4 _1

112.  VYkaxure NnpoMexyTOK, COAep:RalIUil KOPEHb YPABHEHHS 2%* 32
o [-3.5:;0)
o [0;2)
o [3.5:4.5]
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o (5:8)

113.  VYkaxuTte NpoMexXyTOK, COJepKalMii Bce KOPHU YPaBHEHHA

o (=L1)

o (=o0;=2)

o =22
[3;5]

114.  ¥Yxkamxure NPOMEKYTOK, COAEPKALIUI OTPUIIATEIbHBIN KOPEeHb YPABHEHUS

\/gxz —21 _ \/§16x

o (=0;—6)
o [=%-2]

(—2;0)

[—6;—4]
O

f(JC) - 37x+2 _ l

115. YkaxuTe NpOMeKYTOK, COAEP:KAIIMIA HYTH PYHKIIUH 81
o (-7;-3]
o [2:0]
o (0;5)
o [6;10]

o x2+4x+2 _
116. Tycrb *0 — nanmenbmmii Kopenb ypasHenusi 81 =

117. Kakomy npoMe:XyTKY NPHHAJJIEKHT MIPOU3BEICHNE BCeX PA3JIMYHBIX KOPHeH

z 2 1
ypasnennsi 4 - 4" = 162"

o (=oo;—1)
o [2:4)

o (10;18)
° [01 7]

118. Haiigute cymmy aécumce o0mux Touek rpagukoB GpyHKumii
e 15
e 15

2x o -
9°", HaH}II/ITe 3xg +2

L =08 gw=

3
—

2
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. y = 16x+10 _ 25
119. ¥Yxkamxure MPpOMeKYTOK, COAePKAMUIN HYIH QyHKIMH

o (-5;-1.7)

e (-1;0.7)

o (0.3;2)

o [3:;9]

120. Iycrh *0 — HanGoaBbIINIi KOPeHb YPABHEHHSI 625" = 25", . Haiiaure 2% -5
o 7

121. Kakomy nNpoMe:XyTKY NPHHAJIEKUT NPON3BeeHHe BCeX Pa3JIMYHbIX KOpHeil

37 .32 _ g3
ypaBHeHUsI

(-3;-1.5]
o (-2:-1]

O

[0;1.1]
(4:6]

O

122. Haiigure npou3BeaeHne adcuuce 00MMUX TOYEK rpadpuKoB GpyHKIUH
s
f(x) =09+, g =(3) *

e -(0.25
o -025

— 18x+8 _
123.  VYkaxuTe NPpOMeKyTOK, COAePKAINH HYJIN (PYHKIHH fx)y =17 2.89

o (-3;-1)
e [-150)
o [0:5]
o (9:10]
X . x2-x _ .24 . %x +1
124.  Tycrs *0 — nauGoanmmii kopenn ypasuenns 1217~ = 117", Haijigure 0
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125. KaKOMy mnanrammrTIey TMTHAMJICKUT IMPOU3BEACHHE BCEX PA3JINIHBIX KOpHeﬁ
5—x2—2x+12 — zsx

YPaBHeHMs
(—o0; —13]

o [-14;-12]

o [0;12]

o (15;19]

126. Haiigute npousseaeHue adcuuce 00MUX ToOYeK rpaguKoB GyHKIMit
7

f@) =147 g0 = (3)

3

4
Y 3

4
o 3
o 0

2
o V3

127.  Ykaxute NIpOMEKYTOK, COAEPKAMIUNA MOJT0KUTEIbHbIN KOPEHb YPABHEHHUS

2

o [-1:2]
° (2.5:3.5)
o [4;6)
o [6:8]

11x

2
’_3. 1x +10 —31z

128. Hajligute npou3BejeHHe KOPHeil ypaBHeHUs

e 10

1
81-3%=1
129. PemmnTe ypaBHeHHe ’

X ax+1 =
130. PeI[II/ITeypaBHeHI/Ieg +2°3 7=0

e 0
{zx +2%3 =9
3Bx _
131. Pemmre cucreMy ypaBHeHmii - 3%
o (0:213)
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o (0;2/3)
o (-2/3;0)
o (2/3;0)

132. Pemwute ypaBHeHHe

133. Pemmnre ypaBHeHHE

134. PemmuTe ypaBHeHHE

135. PemmuTe ypaBHeHHE

136. Pemmnrte ypaBHeHHue

137. Pemmute ypaBHeHHE

V2x-1 =242

. 3% =243
D 7% =343

. 51 457 =150
.55+ 57 =750

@) =1

16" = >
2

138. Pemmnre ypaBHeHHe:

o -025

139. Pemmnre ypaBHeHHe:

o D

140. PemmTe ypaBHeHHe:

e 10

e 1,125
e 1.125

. 4_3}(—4— :4—5X+2 =64

141. Pemmre ypaBHeHHeE:

116



(%) =
142. Pemmute ypaBHeHHE: V2 4 ZapummTe CyMMYy ero KopHeii.
e 0

2

1 * -
143. Pemmnte ypaBHeHHe: (‘/;)

o 0
o 1
o lwu-1

® KOpHEU HET

2
144. Pemmre ypaBuenne: 25* =1

e 0
145. PemnTe ypaBHeHHE G-3r=2x-1
e 0
{ 2X+5y — 1
4
146. Pemmnre cucTeMy ypaBHEHHUI: 57 =625
o (2:3)
* (15-3)
o (3;-1)
o (1;-2)
o (1)

y 17%1621772
147. CkoJbKO KOpHel HMeeT JaHHOe YPaBHEHHE:

e |

148. PemmnTe HEpaBEHCTBO 2*>2

e x>1
o x<1
o x<—1
o x=-—1

X
149. PemmnTe HEpaBEHCTBO 0,5 >2

o x=>1
o x<1
° x§—1
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o xz—l

150. PemmnTe HepaBeHCTBO 0,5 <2

o x>1

o x<1

o x<—1

e x> —1

151. PemmnTte HepaBeHCTBO 2" <2
o x>1

e x<1

o x<—1

o x=>—1

152. PemmuTe HepaBEeHCTBO 28 >2

é o
o 1 X
o -1 X
é -
o -1 1
p i
1 X

é Ay
o 1 X
o -1 X

ni_d -
o -1 x

é." -
o 1 X

-
E

(@)
é." -
Y = ]. X
o) -1 X
- L
1 X
(@)

155. Pemmurte HEpaBeHCTBO 2" <2

¢
P 1 X
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=
=

T TN
1) 0 1
B R T
(] -1
M
1
Qe e
0 1
157. PemmnTte HepaBeHCTBO
AT o
° 2
MM
O 3
s
o 2 3
QT
o 2 3

—x+3
158. Pemmre HepaBeHCTBO 3 >3

(o0 2)U(3; +o0)
o (3; +oo)

(—oo; 2)

(2; 3)

o

—x+3
159. PemuTe HEPABEHCTBO >

o X<2ymx>3

o 2<x<3
o Xx<2
o x>3

160. PemmTte nepapencrao' 1,5 =4

o [—25+eo)

o [25+e0)

o (—oo32]

o (—o0;—2]

161. Pemmurte HepaBeHCTBO
o [—25+eo)

o [2;4e)

2>

3 —x+3 >3

3
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o ( °°;2]

o (—e05—2]

162. PemmuTte HEpaBEeHCTBO 0,5°<4
° [—2; -|-°°)

o [2;+°°)

o (_°°;2]

o (_°°; _2]

163. Pemmnre HepaBeHcTBO 2 =4
o [—2;5+e0)

o [2; +°°)

° (_0032]

o (_°°; _2]

164. Pemmre HepaBencro 05" > 2
e X S —1

o x>—1

o x<0

o x>0

165. Pemmte HepaBeHcTBO 0,5 <2

o x<—1
) xZ—l
o x<0
o x>0
166. PemmnTte HepaBeHCTBO 2" >1
o x<—1
o x=>—1
o x<0
° )CEO
B3
167. Pemnre HepaBencTo \3/ 3
o x<—1
° xSl
o x=>1
o x=>—1
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3 <

1
168. Pemmute HepaBeHCTBO 3

° xg—l
o x<1
o x>1
o x> —1
o1
3F>=
169. Pemmute HepaBeHCTBO 3
o x<—1
o x<1
o x=>1
° )Cz—l

170. PemmuTe HepaBeHCTBO (%) : %
o x<—1

o x<1

o x>1

o x=>—1

171. PemmuTte HepaBeHCTBO 0,522

o x=>-1
o x>1
e x<-1

o x<I1

.\'<
172. PemmnTe HEPaBEHCTBO 0,57<2

173. PemmuTe HepaBeHcTBO 2 =2

o x>-1
o x>1
o x<-1
e x<]

2¥>2
174. Pewmurte HepaBeHCTBO
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e x>1
o x<-1
o x<1
175. Pemmurte HepaBeHCTBO
o x=-1
xz1
o
o x=1
o xz-—1

176. Pemmnrte HEpaBeHCTBO

o r=-1
x=1

o)

o x=1
rz-—1

o)

177. PemmnTe HEpaBeHCTBO

o r=-1
o =1
o r=1
5 rz-—1

178. PemmnTe HEpaBeHCTBO

x=1
o
o =1
rz-—1
o)

(] 0 X
O =1 X

-1 X
@]

3z

5)

b
=1
)

| =

L | =
—
-

|
| =

| =

| =
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0 x

o
0,5 >2

180. Pemmurte HepaBeHCTBO V>~ =

o S :

e} -1 X

° =1 X

o 0 X

o 0 X
° -1 X
o =1 X
) :

o 0 X
e} -1 X
o =1 X
° 0 Y
1
3> =
183. PemmuTe HepaBeHCTBO =~ — 3
/, U /, ’ﬁ
o) 1 X
& (LU
o 1 X
[ -1 X
L
o -1 x
(3) =3
184. PemmuTe HepaBeHCTBO \3/ ~ 3
LU e g
° 1 x
—_— U
o 1 x
O —'1 X
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@) -1 X

1)’ 1
— S —
185. PemmnTe HepaBeHCTBO (3 3

WL Av(
e} 1 X
° 1 X
@ -1 s
e} _‘1 X

3 <

1
186. PemmuTe HepaBeHCTBO 3

L

1 x

@)

o 1 :

@) —-l X
o

o -1 X

187. PeunTe HepaBeHCTBO S ° 217 > 4

* (02)
o (0; +x)
o [2;+o0)
0 (—0;06)

3+x
—=()
188. Pemmre HepaBeHcrBo > % |

(~oo;-5]
o [F1;+e=)
o [T+
o [(T00:-1]

2x+1 _
189. PemuTe HEPABEHCTBO S ThA1<4 3"

e (-10)
o [-1,0)
o (-1;0]

o [-1:0]

190. Pemmure HepaBencTBo: 2 <8

o x<7/3
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o x>7/3
o x>7/3
o x<7/3

191. PemmTe HepaBeHCTBO: 0,57 >1

e x<|/2
o x>1/2
o x>1/2

o x<1/2

192.  Pemmre Hepagencrgo 227 —7-10%+5-52 <0

e (-10)
o [-10)
o [-1;0]
o (-1;0]

— 92X—6
193. HaiiguTe 06aacTh 3Ha49enuss PyaKouu ¥ ~ 2

o  [(meo;+ee)
o (0;+)

o [6i+ee)

o (65+e)

&<

194. PemmnTe HEPABEHCTBO

o [-23]
e) (_005_2]
o [3;+oo)

° (—oo;—2]U[3;+oo)

x? x+6

195. PemmnTe HEpaBeHCTBO
o (—oo;—Z)U(3;+oo)

o (_ OO;_2)

o (3 +o0)

° (_2§3)

196. Haiigure HauGo/IbLIEE LEJIOE PELICHHE HEPABEHCTBA (

e 0

1
3

)Z—SX_ 1<0
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6x—3
4
y (5) -1=o0
197. HaiiguTe HaMMeHblIIee LeJl0e pellieHre HepaBeHcTBa ‘11

198. Kakas pyHkuus siBjsieTcsl Bo3pacraromei?
o y=0.2%

) y:3x

o y=(5/6)*

o y=2*

199. Kakas ¢pyHkuus siBjasieTcsi yobiBarouei?

o y=0.2*
o y=3*

* y=(5/6)*
o y=22*%

200. 3axoHuuTe NMPEeAJI0KCHUE: YpaBHeHne, coacpkaiiece NIEPEMEHHYI0 B ITOKa3aTe1e
CTCNICHU, HA3BIBACTCH YPaBHECHHEM.

® JI0Ka3aTCIbHBIM

® [10Ka3aTeJIbHOC

a
{ 5=32,

201. Pemmute cuctemy ypaBHenmii 2 27" =27 B oTBeT 3anMIINTE 3HAYEHHE BHIPAKEHHS

2X7Y

e 16
x—1

202. B KaKHX KOOPAMHATHBLIX YE€TBEPTAX JEKUT rpadpuk pynkuun ¥ = 3
o IVnll
o IVnl
o [ull
o IIunlll

9y

{ ¥ =27,
32%-27 = 16. B oTBeT 3aNMINKTE 3HAYEHNE BLIPAMKEHUS

203. Pemmure cucremMy ypaBHeHUi
3%~y

* 9

{ 5% — 5Y = 100,
204. Pemmte cucTemMy ypaBHenumii (5 +57" =30 B orger 3anumure 3nauenne X 7Y

e 5
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4.2.3.3 Jlorapudmsbl. Jlorapupmudeckas pyHxumst

Tecm:

1. Kakoe U3 COOTHOLIEHHH COOTBETCTBYET ONpeIeIeHHI0 Jorapudma?
logx=a’<a*=h
logo,x =a&a*=>b

loggb=x<a*=h

1 b _
2. Kak Ha3biBaeTcs paBeHcTBO: @ 0" = b ?
O BO3BEJICHUE B CTEINEHb Jiorapupma

o Jorapudm creneHu

® OCHOBHOE JIOrapu()MHUECKOE TOKIECTBO

3. Kakoe yTBep:KIeHue cipaBelJInBO ISl YUceJa a U b, npucyTcTBYIOIIMX B opMyJiax
JJI51 BbIYKMCJIeHus jgorapugmon?

. b>0; a>0una% 1
o a0;b>0unb#1

o b#l;a>0mna* 1

4. Kakumu cBoiicTBaMHu 00J1a1a10T J1orapupmbI?

o Jjorapudm cymMMmsl, JIorapupM pazHOCTU

® jorapudm npousBeneHus, JorapudM 4aCTHOTO, JOTapudM CTereHN
O TPOM3BEAEHUE JOrapu(pmMoB, YaCTHOE JorapupmMoB

5. Kakoii jorapupm Ha3bIBalOT HATYPAIbHbIM?

® jorapudm mo ocHoBaHuio e=2,71
o Jnorapudm, B OCHOBAaHUHU KOTOPOTO JISKUT HATYPAITLHOE YHCIIO

o Jorapudm, KOTOPBIN paBeH HATYPAIbHOMY YHCITY

6. Bbruuciaure: logos 8

¢ 3
7. Borunciure: 19803 0,1+108030,9

o )

8. Borumciure; 108637 — 1085222

o 1
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14.

15.

16.

. CpaB}mTe BbIPAKCHUS

. Beruncaure:

0,5
-1

1

log, 64
Boiumncanre; 2 o

3

. IIpn kakuX 3Ha4YeHHUSIX X U y BePHO paBeHcTBO: Ig(-x'y) =Ig (-x) Hlgy ?

x>0,y >0
x>0, y <0

x<0, y>0

log»5 ulog,; 7
10g12 5 > 10g11 7

10g12 5 < logll 7
10g12 5 = 10g11 7

. PacnonioxkuTe uncia B nopsiake yobipanus: 3= 10gs 5; b=log, 5; c=1

b>a>c
a>b>c

c>b>a
log, 23+(log, 2)* + log,s 2

4.2

43
4L
3

1
logs 4

log;(log, 12 — )

Beraucaure:

0

— 2ab

Ipoaorapugmupyiite no ocioBannio 10 Bripa:kenue: xy
log;o A=2-(log;o a+logyob) - logygx-logyo v

lg A=2+(lga+lgb)—(lgx+Igy)

lg A=lg2+Iga+igb-Igx-Igy
Kakoe nonsitue cCOOTBeTCTBYET coonlomenmologa b=xea*=Db?

OCHOBHOE JIOTapu(PMUUECKOE TOKIAECTBO
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o norapudmuyeckast QyHKIUSA

® omnpeenenue Jorapupma

17. Kak Ha3biBaeTcst paBeHcTBo: 108 D™ =mlog,b?
O BO3BeJIeHUE JIorapu(ma B CTEIEHb

® jorapudm creneHu

o  (opmyna MOHMKEHUS CTEIICHN

18. Kakumu cBoiicTBamMu He 00.1a1a10T Jiorapugmsi?
o Jjorapudm nmpousBeneHus, Iorapiupm 4aCTHOTO

o Jorapudm crerneHu

® Jjorapudm cymmsbl, JIorapupM pazHOCTU

19. Kakoe 0003HaueHHue UMeeT HATYPAJIbHbIN Jorapugpm?

log, x =Inx

In, x =logx

log,.e =Inx

20. Kakue 3Ha4eHUs MOKeT IPUHUMATH OCHOBaHHUe Jiorapugma?
O0<a<lwua>l

O<a<1lwua>l

e O<ackluaxl

log .5 16

21. Beruucaure:
o D

22. Boranesnre: 1083 2 — 1083486

e 5

o 05
1

o 5

3
logge—-+1 0,72
23. Borumcanre; 20670 10806 T

o 3

0,51og1256
24. Bpruucaure: 4

o 0,2
o 2
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25.

27.

29.

30.

31.

. CpaBHI/ITe BbIPAKCHUA:

. Beruncaure:

-2

Bo ckoabko pa3 JIOl"apI/I(l)MbI YuCesI 10 OCHOBAHUIO 2 00JIbIIIe .]'IOI‘apI/Iq)MOB ITHX K€

qyceJ o ocHoBanuio 16?
2

4
8

log, 80 u log,50

logo 80 = log, 50

logg 80 < log~ 50
logq 80 > log, 50

HajiguTe paBHble cpeau JAHHBIX BbIPAMXKEHUH:
log, 6+ log,3; log, 51— log,3; 2+log,4,5

log, 6+log,3 n log,51 —log, 3

log, 51 —log, 3 n 2+log, 4,5

log, 6 + log, 3 un2+log, 4,5
logy 33-210g,6 8 + 108,55 + 108546

0,1
10
1

log; 18 logz 9
Berunciaure: 108362  log722

2

Haiigure uncio A no ero sorapudmy: 10824
9

1
9
0,9

Jlorapudpmom ynciaa b no ocHoBaHMIO a, r]e
NMOKa3aTeJib CTeNEeH!, B KOTOPYI0 HA/I0 BO3BECTH OCHOBAHHUE a, YTOObI MOJYYHThH YHCJIO0

b.

IOJIOXKHUTCIIBHOI'O

=3log,2-2log,3 + log, 0,125

Ha3bIBAECTCA



32. Jlorapu¢)moM MoJI0:KUTEJIHHOT0 YK cia b 1o oCHOBaHUIO a, r1e a>0, a»1 Ha3bIBAETCH

NnoKa3areJib , B KOTOPYIO HA/10 BO3BECTH OCHOBAaHME 4, YTOOBI
MOJIYYMTh YHCJI0 b.

® CTeneHu
® CTCICHb
33. Jlorapu¢MoM m0JIOKUTEIBHOI0 YKcaa b 110 ocHOBaHUIO a, rnea>0! a=1

MoKa3areJib CTeleHUu, B KOTOPYIO HA10 BO3BeCTH a, YTOOBI MOJYYHTH
qucao b.

® (OCHOBaHHUEC

® (OCHOBAaHUMA

34. Jlorapudgm npousBeeHusi — ITO Jorapugmos.
® cCcymMmMma
35. Jlorapu¢gm 4acTHOTO0 — 3TO Jorapudmos.

® DPA3HOCTH

36. Jlorapu¢gm, ocHoBaHue KOTOPOro paBHo 10 Ha3piBaeTcs .

® JECATUYHBIM

® eCATUYHBIN

37. Jlorapugm, ocHOBaHHE KOTOPOro paBHOS~2,7 Ha3bIBAETCH .

® HaTypaJbHbIM

® HaTypaJbHBIN

38. HaiiguTe 3Hauenue Boipaxkenust 10g3 2 +1ogs 4,5

o -2

o 2

o logs 65
o 9

39. YnpocruTe Bbipazkenue 2'7°% °

o 2
o 8
o 24
o 7

40. Borumnciiure (210g2 10-log, 25)- log, 36
o 0

Ha3bIBACTCA
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42.

43.

44.

45.

. Haiigute o0J1acTh onpeneeHust PyHKUMHU y=

. Peminre ypaBHeHue

2log,5
2
4

. 32-logs 18
. Ham]nTe SHAYCHUE BbIPAKCHUSA .

0.5
0,5

" 5 _ 49
HaiiauTe 3HaueHne BhIpaxenus 361°%° +1077124 4 gloe:

99

2
BbrunciinTe 3Hauenne Bbipazkenns 2log, 6 —log, 4+ 5°¢

4

1
log 9

7 —log\/sf4
BolumcinTe 3HaYeHHe BbIpaxkenus 492  t16°5

10
Yemy pasno!©9a b *+loga c?
log. (b + )

log. bc

b
log, —
c

log. (b-c)

(0; )
(2;+ )
(- ;1)

(- ;

+ o0)

logz x=-2

LT BT NS B AN

logz (x - 2).
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48. Pemmre ypapuenne!©93 (X +2)=1

o |

49. Pemure nepasencrso'9 X1
x> 10

o X< 10

o x>1

o x>0

logx (x +3) < 1.
50. Kakoe n3 MHOeCTB SIBJIsIeTCSl pellieHueM HepaBeHCTBa 92 ( )

o [(-=-1)
(-o0; 4 )
(-1 +0)
o (-L13)
o (-3:-1)
51. HasoBuTe 00.1acTh onpeneennst gpynxuuny = 10905 (X +5).
o [(6+m)
o (5+x)
o (-=5)
o (-9

52. Pemute ypasnenne 1096 X = 2.

® 36

53. Pemure ypapnenne 1095 (X -3) = 2.

o 28

54. Kakoe H3 MHOKeCTB sIBJIsieTcsl pelieHneM HepapencTpa 1092 (X -1)>2.

o (5+x)
(-; 5)

(1; +0)
(-0; 1)

55. Haiiure 3snauenne spipaernns 109218 +10922

o 4
e 5
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o 6
o 45

56. HaiiinTe 3Ha4YeHUE BbIPAKEHUS l0g1236 + log124,

o 2

o 12

o 0

o 40

57. HaiiguTe 3HaYeHne BhIpaenus 8’ —1°8: o s
o 3

e 4

o 1

o 16

27
o log;= ,ecnulog; a=0,5
58. HaiinuTe 3HaYeHUE BbIPAKEHUS 832 9 :

o 2,75
o 2
o 3
o 5

7 41 3
59. Haiigure 3HaueHue BhIpaxenus 0,5 5057 ;

o 0
e gl
o 12

60. Haiignre 3uauenne oipasenns 109039 — 21090310 .

o 2
o 1
o 2
o 90

9
o log,;, ——1log;,9
61. HaiianuTe 3HAYECHHE BBIPAKEHHST 012 1aa” 08127,

o 2
o 1
o 2
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o 12

62. OnpeneauTsh BepHOE PABEHCTBO:

o logs24-log:8=16

logs15 + logs3 = logs5

O
o logs5% =2
® log,162=8

63. OnpeneJuTh BepHOE PABEHCTBO:

o 3log,4 = log, (4-3)

° 3log,3 =log,27
o logs27=4

o log,23=8

. logs6 + log: 2
64. Haiinute 3HaUeHUEe BbIPAKEHUS R

o 2
o |

o 4
o 12

. lgx=2Liga-2ig8
65. HajiiguTe 9YMCJI0 X , €CIIH z 3

3
[ J

4
5 3

3
O 2
o 6

66. Haiizure uncio x , ecau 9 X = 1912 +1915-1g18

e 10

o 1

o 0,1
3

. 2

67. Haiiqurte uncio x, ecm 1096 X = 3logs 2 + 0,5logs 25 — 2logs 3
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o 360

o 46
o —6

ﬂ
° 9

1g8 +1g18

68. Bprumcsnts 2182 1183
o 2
o lIgl2
o 3
o 10

1
69. Borumeanrs 091255 ~ 1087 5 +1092:0,.2

4

5 3
1

o 6
o —2
E

° 6

70. Boruuciaurp 9'°93% 15

4
® 3

3
o 4
o 1,5
o 6

2l09,3 + |ogr2 — logr14

71. BpluucauThb

o 2
o 7
o 2+2log;2
o 3

72. YHpOCTUTH BhIPAKEHHE 10920,04 + 2log>5

e (
o 3
o —1
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o 10

1+log, 3
73. Ynpocturte BblpaxkeHHe 257*109,

o 225
o 125
o 625
o 25

log,.0.2 +log.15
74. YnpocTure BbIpaxKeHHue: 6'°95 9%

>
o 6
., 15logs0,2
e 25
o 15

75. KakoMy nIpoOMesKYTKY NPUMHALJIEKUT KOPEHb YPABHEHU S log;(2x — 20) = log; 4

o (== 3)

o (-0712)

o (11;14)

o [0;2]

76. Haiigure o6nacts onpexenenus pymwumn 18X +7)
o (-7;0)

o [-7;+e)

o (7;+e0)

o (-7;4e0)

77. Kakass pyHKIUSA sIBJIsieTcs yObIBaromei?

. y=logsx
y =logiox
O 3

o y =log;3x
° y =logggx

78. KakoMy NPOMe:KYTKY NPHHAIEXKUT Kopenb ypapnenns 1082(x — 10) =log; 3.

o (-o°;8)
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o (12;+0°)

o (11;13)
o [15;18]
y lg(x—4)
79. Haiinure o0/1acTh onpeaejeHust (PyHKIUH
o L[4 +e)
o) ( - 41 +°°)
o (0;4)
o (4+)

80. Kakasi pyHKknus siBJsieTcs1 Bo3pacTaromieii?

o Y=loggsx

y =logix

o Y=l0gi3x
y =logsx
5

log-(x —1)°=6
81. YKaxuTe NPOMeKYTOK, KOTOPOMY NPHHANJIEKAT KOPEHb YPABHEHHSsI

e (0:6)
o [-6:0)
o [18:26]
o (26;30)

ot 1)
82. Haiigute cyMMy KopHeii ypaBHeHust logs(1-x°)=logs(2x(x*1)).

2

o ——

3
1
* 3
1
o —
4
o 4

fogajj (2 -0,5x) = -1.

83. Pemiure HepaBeHCTBO

o (40

o (4 +x)
fe) (_001_4)

¢ (44
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log; (I -05x)=-1.

84. Pemiure HepaBeHCTBO

1o (-o0; -2)

o (2, +)

° (_001_2]
[-2; +0)

85. Pemiure HepaBeHCTBO

o (-0 -4)

o (-4 +0)

o (-o;-4]

o [4;+x)
ty
)~ =TT |
o| 1 o

86. I'pauk kakoii pyHkUM N300pakeH HA pUCYHKe?
y =logs(x — 1)
o YV=logz(x+1)

y = logz(1 —x)
o Y =logs(x —2)

87. Kakas pyHKIus ABJsieTcs yObIBalomei?

y=2"
y=logi,15X

o Y=10805X
y=logs x

2

88. YKa:KuTe NPOMEKYTOK, KOTOPOMY NPUHA/JIEKHT KOPeHb YPaBHEHHs
logos(13+2x)=logy s (1-x).

o (0;1)
o (-2;0)
® (-6;-2)
o (153)
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- % = 9
89. Haiigure cyMMy KopHeii ypaBHeHHsI lg(5x-6)=2lgx.

e 5
o 2
o 1
o 12

logo s(1-0,5x) =-3.

90. Pemunre HEpaBeHCTBO

(-2; 2)
o [-14; 2]
o (-142)

(-14; +0)

91. HaiiauTe 4MCiI0 HeJbIX pellieHN i HepaBeHCTBa

(@]
A= W

logs (5 —2x) < 1.

92. I'paduk kakoi GyHKIUH H300paKeH HA PUCYHKe?
1y
@ {2
)
o y=log,x
o y=logy,x

® yzloglx

2

93. Kakast pyHKIUA siBJIsieTcs yObIBalomei?

o y=0,2*

o Y= logi,1x

5 Y- logo, s X
o y=logsx

4
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94. V'/“)'\'/"."l"ﬂ 2 8 a VALY Falh /i) 94s Ve 04 l‘n"ﬂ“'\'ﬁaml/lﬁ KOpeHL ypaBHeHl/Iﬂ
log 13 —log_ (x—2) =log_2
T w w

o [1:8]

o [-3:0)
e (0.5:8.5]
o (9;10.5]

95. YKa:KuTe IPOMEKYTOK, COlePKAIHIl OTPHIATETbHBI KOPEHb YPABHEHHS]
lg(x* —x) = 1g(10 + 2x)

o (-10:-5]
° (-3;-1]
o [-1.5:-1]
o (-1;0)

5
96. Haiinute cyMMy KOpHeil ypaBHeHus1 2 083X T 1089 X

e 3

97. KakoMy npoMeKyTKY PUHAJIEKUT NPOU3BeJeHI e KOPHel yPaBHEeHHA
lg(x* —4x +10) = lg(14x — x* — 30)

o (-40;-20]

o (-20;0)

e [19;20]

o (40;60)

2 _
98. YKa:KkuTe MPOMEKYTOK, COAepPKALIUii Bce KOPHU YPaBHEHHUsI logs(x*—1)=1

0 (—;=3)
o [—2;2]
o (0:2]

[4;10]
o

99. YkaskuTe NPOMEKYTOK, COAEPKALUMNA BCe KOPHU YPABHEHHS

lglx* —x+14) =1g(2 — 9x)

o (—o0;—2]
o [=2-1]
o [1,0)

(—o0; —6]
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. . Zlog2x+log4x=4
100. HajiiguTe cyMMy KOpHeii ypaBHeHH

o 2

101. VYkaxute NpoMe:KyTOK, COAepP:KaNIUil KOPeHb YPABHEHUS
log,(5 — 6x) = log,5+1og, 6

« (54
o (-3;-1)
o (-1;1)
o (2;16]

2 _ 4y —
102. VYkaxuTte NpoMe:KyTOK, COJepP KA Bce KOPHU YPABHEHHUS log;(x* —4) =1

o [-3;3]
o (0:3.1]
o (-3;0)
o [58)

103.  VKaKuTe NPOMEKYTOK, COAEPKAIIHIT OTPHIATENbHbIA KOPeHb yPaBHEHHs
loge(x* — x) = loge(3 — 3x)

[—2:-1]

[—9;-3]
o [-11;-10]
(=0 =7)

lg(2x* —5x) = lg(15x —

104.  Ilycrb X0 _ yanGosbmmii KOpPEeHb YpaBHEHH S 42). Haiinure

7 —%xﬂ
® 6
o 7
o 8
o 17

105. VYkaxuTe NpOMeKYTOK, COAEP KA KOPeHb YPAaBHEHUSI
log,q(4 — 3x) = logy93 +log,q 4

e (_8'_6)
o [—3:—-2]
o (@10

o [5:9]
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2 _ =
106. YkaxuTe NPOMEKYTOK, COJepPKAIMI BCe KOPHU YPaBHEHHA log, (x 9 =1

e [44]
o (=6:=3]
o [0;5]

o (20;21]

2 —
107. Haiigute HaH0OIbIINI KOPEeHb YPABHEHHUS In(x* + 2x) = In(12 — 2x)

o 6
o -2
o 2
o -6

X .
108. Iycrs *° — HaMMeHbIINI KOPEHb YPABHEHHSI

lg(3x* +3%0+S: g (x® = 12X). Haiiure
e 3

109. Haiigute npou3BeaeHue adcuuce Bcex 001MX ToYeK rpadpukoB GyHKIMit
f(x) =log,(x? +3x), g(x) =log,(8 +x)

o 8
e -8
o 0
o

110.  YKaKHTe NPOMEKYTOK, COAePKAIIMII KOpeHb ypaBHeHus '°%11:3C ~ 80 = 1081135 +108113 3

(-10;-7)
[-3;-1]
o [-1:1]
(2;20)

O

O

111.  YkauTe NIPOMEKYTOK, COlepKaIIHii Bce KOPHH ypaBHeHus 10801 (x* +3x) = -1

) (—6;3]

o (—15;-10)
o) (4; 8]

o (10; + )

112.  VYkaxure NpoMeKyTOK, COAEPKALUI HAUMEHbIIUI KOPEHb YPABHEHHUS
logg(x? — x) = logg(x + 8)

e [—o0;—4]
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o [—2;4)
o |4:6]
o (10;18)

2 = 2 _ <
113.  Tyecrs X0 — nanGoapumii kopens ypapenus'd 3% +12) = 190" —102). Hajinyre

1
4‘+Ex0
e 3

114. Ykaxurte NpoOMe:KyTOK, COJepKalMii KOPpeHb YPABHEHHSA log;(3x) +log;2 = log; 6

o (o —4)
5 (-15:0)
o [0;2.1]

(5;7]

2 _
115. VYkaxure npoMexKyTOK, COAepKalUil Bce KOPHH YPABHEHUS loge(x” +5x) =1

* [-62)
o (-10;-6]
o [1:6]
o [0;5)

2y — 2
116. HajliguTe HAUMEHBbIINH KOPEHb ypaBHeHI/Iﬂln(lox —x7) =1In(12 — 4x + x7)

o |
o 6
o -1
o -6

117. Haiiaute npou3BeaeHue adcuuce Beex 00IUX ToOYeK rpadpuKkoB GyHKIMit
f(x) =1g(x* - 3x), g(x) = lgBx +7)

o .7
o 8
o

o 0

118. VYkaxuTe NpOMeKYyTOK, COAEPKAINNH HYJIN (PYHKIHH f(x) =

o [3;4]
o (-2;1]
* [23)
o [-4;-1)

log3((4 -Xx)- 2) —log; 2x
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Hamimorma mnammbamaoma alsmmacs aRkmmavy mn "
o T 1o e ) I (50x v ™ o7 €K rpaduKoB pyHKumil

e 10
o 11
o 12
o 14

120. PemmTe ypaBHeHHE log, 549 = 2.geim ypPaBHeHHe uMeeT 0oJiee 0IHOT0 KOPHS, B

OTBETC YKAKUTE MeHbLIIUH U3 HUX.

e 12

121. HaiiguTe KOpeHb YPABHEHUSA log,(5x —7) —log, 5 =log, 21.
e 224
o 224

1
log,x =log, 18— -102.,16+210g5 5
122. Pemure ypaBHeHHE: 4

e 275

1
log, x =2log; 3+log, 6 —=10g_9
123. Pemmure ypaBHeHHE: 2

o 18

124. Haiigure x; 'og:¥=0

125. Haiigure x: log; x=1

2 -
126. Pemmute ypaBHeHHe logos x* =3logo71

o -I:1
o 0
o 0,7
o 1

127.  Ykaxure NpoMeKyTOK, KOTOPOMY NPHHANJIEKUT KOPeHb YPABHEHUS:

4logs;(x — 5) = logs 16

o [-3;3)
o [3:6)
* [6:8)
o [812)
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128. Pemmre ypapHenne 085 X*1085 3=log; 12

129.  Pemmre ypasnenne 1087 X+1087 6=log; 18

Pemure HEPaBEHCTBO logr,x > 1

[RF "

—
0

Lo g
=

(=]
=
ER

Pewiure HEPaBEHCTBO logx < —1

X

[T

—
0

by,
-

=g
=

(ST
=

Pemnre HepaBeHCTBO logy x> —1

g ¥
0 2 =z

=g,

b =
=

—
U]

[
=

O

133. PemnTe HEPABEHCTBO logrx <1

DL
[ F
=

b = o
=
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O
bt [

o 0 1
e} - ”il ]
° 1 i
o 0 1

AR,

o 2
° 3
g, Sl
o 2 3
TS,
o 2 3

136. Pemmure HepapencTBo 083X ~ 1
(—o0; 2)U(3; +o0)

° (3; -|-°°)
(—oo; 2)
(25 3)

(@]

137.  Pemmre nepasencrso 1023% > 1
o X<2ymx>3

o 2<x<3
o x<?2
e x>3

138.  PemmTe nepasencrpo 1082X > 1

0 1

<X<§

o X>2

>1

x —_—

o 2
o O0<x<?2

139. Pemmte nepasencrso 1022 X > —1

!
0<x< =
t53
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o x>2

>1
o« 712
o) 0<:x<:2

140. PemnTe HEPABEHCTBO log,x <1

1
0<x< <

2
o x>2
O x>%
e O<x<?2

141. PemmuTe HEPABEHCTBO log,x < —1
1
0<x< E
0] x> 2
x>

e} 2

o O<x<?2

142.  Pemmre nepasenctso 1023 X < —1

144, Pemmre nepasencrso 1023 % < 1
o (3;4ee)
o (0:3)

(5]
o \¥
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. (03)

145.  Pemmre nepasencrso 1023 % > —1

o (35+e)
o (0:3)

L (i)

146. PemmnTe HEPABEHCTBO logO,Sx > 1

St

[

bt =

b

147. PemnTe HEPABEHCTBO logsxy = —1

-, i
1] X

(51 3

O

(Sl ¥
£

—
0

[ ]
.y
=

148. PemmTe HEPaBEHCTBO loggsx = —1

14

X

(@]
12—

@)
=y
=

149. PemmnTe HepaBeHCTBO loggsx <1

-~

X

—
0

(&1 3

o

b =
-
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=y

57 X

o X

150. Pemmure nepaBencrpo 082X > U

o 0<x<1

o O<x<l1
o x=>1

e x>1

151. PemmuTe HEPABEHCTBO log,x <0

e O<x<1
0<x<1
x> 1
o X> 1
152. PemmTe HEPABEHCTBO 10g075x <0
o 0D<x<1
o 0<x<1
o X 2 1
o X> 1
153. PemmuTe HEpaBEHCTBO 10g0’5x >0
o OD<x<1
e O<x<«1
o x>1
o x>1

154. Pemmmre nepasencro 1025% > 1
0<x< é

e Xx>15

>1
x —
o) 5

o O<x<5
155. Pemmre nepasencrso 1025 % < —1

1
D<x< =
° * 5

o X>15
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>1
x [—
o 5

o O<x<5

156. Pemmre nepapenctso 1085% < 1

O<x<%

o x>5

>1

x —_—

o 5
e O<x<5

157. Haiigure 06aacTs onpeneaenus pyukuun: logi2 (2x +4)

o x>-2

o x>2

. X2
x<5

158. HaiiguTe 061acTh onpenenenus pynkmun: log, (3 — 6x)

e x<I/2
o x>1/2
o x>1/2

o x<1/2

159. PemmnTe HEPABEHCTBO l0goz x >logo, 0,2

o (-==02)

o (0,2;400)

o (002)
(0;1)

2
160. PemmnTe HEPABEHCTBO loge x >loge x

0O (0;+e<)

0O (1;+e°)
(-o2;0)U(1;+2°)

™ (0;1)

161. VYkaxuTe HAaUMeHbIIee LeJI0e PellleHHe HePaBeHCTBA

logoa (x* —1)2loggs 8
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e _3

162. ¥YxkamxuTe KOJIMYECTBO HATYPAJIbHBIX YHCEJ, KOTOPbIE SIBJISIIOTCS pellleHusIMHU

1
log,; xslogq3 -
HEpPaBeHCTBA X

o |

163. Ykakure KOJIHYECTBO IEJIbIX YHCeJl, BXOASAIINX B o0JiacTh onpeneneHnst GyHKIuu
y=logg(logoe(2x— xz)

e (

164. PemnrTe HEPABEHCTBO loggs x >logo; 0,3

o (-=03)
(0,3;+°°)

, (0;1)

o (0,03)

2
165. PemmTe HepaBeHCTBO logg x* > logg x

o (0;42°)

o (1;4°)

o (-=0)u(1;+e°)
o (0;1)

2
166.  YikauTe HauboabIIee Hea0€e pemenne Hepapencrpa 2901 (¥° — 1) 2logy, 8

o 1]

167. YkaxuTe KOJIMYECTBO LeJbIX YHCeJ, BXOASAIIMX B 00/1aCTh onpe/ejieHus: PyHKIIUH
y = log; (logg7(2x — x*)

e 0

logs(0,25x+2) < -1
168. PemmuTe HepaBeHCTBO: 3

(—o0; —5]
@)
e (-8 -5]
o (_8; +°0)

y = logix®
169. HailiguTe MHOKeCTBO 3HAYeHNH (PYHKIIUM: 5
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(—0; +0)

([ ]
o (=%;5)
o (5; +)
o (25; +o)
2
6 log,a==.
170. Haligute 3HaYeHHe BbIPAKEHUSA log, (ab ), ecm 7
o 22
. log,,(a’b%) logya =2,
171. HaiiguTe 3HaYeHHE BbIPAKEHUSA a , €CJIN 7
e 14
673 3
- logpa=—.
172. Haligute 3HaYeHHe BbIPAKEHUSA log, (a b ), econ 0T
o 23
- log (asb?’) logba: i
173. Haligute 3HaYeHHe BbIPAKEHUSA a , €CJIH 17
o 22
372 loo,.a = i
174. Hailigute 3HaYeHHE BbIPAKEHUSA log, (a b ), ecan T 18
e 39
675 3
1 =—.
175. HaiauTe 3HAYECHHE BBIPAKCHUSA log, (a b ), ecm 4T
o 17
. log,,(ab?) loga = .
176. HalauTe 3HaYeHHE BbIPAKCHUSA a , €CJIH 8

177. Haupure Jorapugm 1o ocHoBaHuio 4 yucJa 64

178. Haigure Jorapu¢m 1o oCHOBaHu10 S yucJaa 625

179. Haiigure cymmy log122 u log272

180. Yemy paBHa paznoctsh 109575 1 10gs3 2
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181. Uemy paBHo yacrHoe 10938 M 10gs29

182. Yemy paBno uacrnoe 109427 ¥ loga3 ¢

2-2logs25
183. Bbluucaure: 5

o 0,04

35 75
logs—+ logs —
184. VYmnpocrtute BhlpaxkeHue: 9573 955

e 3

2p7 —
185. HaiignTe 3Hauenne Bpipakennsi: [09a D', ecmm log,a = 14

o 49

log2240 log215
92__9_2+log264

186. HaiiguTte 3HaAYCHHE BbIPAKEHHUA 093752 logeo2

o 2

187. Haiigute cymMMy KOpHeil ypaBHeHUsI logo2x = logs2Z + logs0,2

e 25
log3135 _ log3405
. O30 29352 1 loge27
188. HaiiguTe 3Ha4YeHHe BbIpaxeHus 09153 logs3
o 45

logs75 u logs25,,

189. UYemy paBHa pa3HOCTb

190. Uemy pasma pasnocts, (090416 121090410,

m
0892 —,ecnu log, m =7; log, n=5
n

191. Haiaure

m
192. Haiigure log; 2n €M log, m=3; log, n=7

1

193. Haiigure 31085(Vb)*, ecnulogs b =3
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194.  Haiixure 171087 4% ecnu log d=7

log,6unlog 516

195. BpluucauTe NPpOU3BeAeHHE

o 4

1 1
4(5 logg 8- lﬂgﬁg)
196. YmnpocruTe BbIpaKeHue

o 14

197_ HaﬁHI/ITe paSHOCTb 10g3 135 n 10g3 5

198. Haiigure pasnocts 10803 9n2logy; 10

199  Berumeaute 1082(m - n), ecrm log, m=9; log, n=5

o 14

m
200. BbruncauTe logs ., ecnu logz m =13;logz n =7

° 4

1 6 ==

o -12

9

1

3 1
202. Bbrumciaure 2 108o(m) 3, ecnn logy m=4

o |

1

2logg: 5
203. Berumeamre 2°

e 3l

2

1 1+0,5 logl 14
3)

204. Bprauciaurte

e 35

205. HaiiguTe pa3HOCTD log; 192 ulog; 3
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206. HaiiguTe pasHOCTD l0go,4 64 n3logg, 10

m

207. Haiigure log; no S log, m=7;log, n =4,

. log, —, log, m =3; log, n =7
208. Haiigure _B2aw *™ 082 g2

7
209. BpluucanTe 710g, Vb, ecnulog,b =5

3

1102 .
210. Bbrumciamre 5 °8* (;) secn 10g, e o

‘log110 u 1g16
211. HaiiguTe npou3BeaeHue 2

1-0,5logs 11
- YipocTure BhIpaxKeHHe 25 gs

o 25

10g0,3 27 ] 310g0,3 10

213. Haijigute pa3HOCTh
e 3

214.  Haiiaure log,(m - n),ecnu log, m=15;log, n =6
o 2]

logs % ecnn log; m =5; logz n =7

215. Haiigure

2

0?9
216. Haiigure 27 logs (;) ,ecrm loggn=-3
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217 HaifmnTe 0,0410g11(t5), ecrnum logll t= -5

1
2+>log79-log; 6
218. Ympocrure BhIpaxKeHue: (7%)z2

o 49

o -1
1

o 49
1

o 1

1-0,5log7 14
219. ¥Ymnpocrure BhIpaskeHue 49

21823 + Jog, 2 - log, 14
220. YopocruTe BbIpaxKeHUe &7 &7

221. YpaBHeHHue, coJep:kallee NePeMEHHYI0 10/ 3HAKOM JIOrapu(pMa, Ha3bIBaeTCs
YPaBHEHHEM.

® Jjorapu(pMUICCKIM
222.  Yrto u3 31010 BepHO?

3 <logz25 <4
1 <logz25 <2
o 2<logz25<3

o 4<logz25<5

223. BblOepuTe pUCYHOK, HA KOTOPOM H300pa:keH rpadguk q)ymcmm-v i
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224.

3.

AW N~

225.

3.

Bbi0epuTe prcyHOK, Ha KOTOPOM H300pakeH rpa@uK PyHKIHMH

Boi0epure Bce cBoiicTBa (PYHKIMH -
(DVHKLI,MH He MMeeT TOHEK 3KCTpemyma

(—00; + )
P yHKUMA BO3pACTAET Ha NPOMEKYTKE

dyHKLMA ONpegeneHa Ha BCe HYMCN0BOMN OCK

MHOeCcTBO 3Ha4YeHUI GyHKUMK (0; +)

(0; +0)

PyHKLUMA BO3pacTaeT Ha MPOMEXKYTKe
PYHKUMA MMEET TOUKKM IKCTPEMYMa

o —00; +00
MHoecTBO 3Ha4YeHU GYHKUUK ( )

DyYHKLUMA yObIBAET Ha NPOMEKYTKE (Foo; +e0)

333%|

33.333%)
33.333%
33.333 %
3.333%D
33.333%p

3.333%

33.333%p

y =log,  x.

y=log,  x.
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226 RuiGenuTe nee craiierra dwaenun V= 10g0.62 X
1. PyHKUMA yObIBAET Ha MPOMEKYTKE (0; +)
2. DyHKUMA He MMeeT TOYEK SKCTpemMyMa

o —00; 400
3. MHoOXecTBOo 3Ha4eHUM GYHKUUK ( )

MHOecTBO 3HaYeHUM GYHKLMU (0; +0)
5. ®yHKUMA onpeaeneHa Ha BCel YMCNOBOM OCH

(0; +0)

6. DyHKUMA BO3pacTaeT Ha MPOMEKYTKe
7. @PyHKUuMA y6bIBAET Ha NPOMENKYTKE Goaaee)

8. ODYHKUMA MMeeT TOHKM IKCTpEeMyMa

3.333%|1

(@]

3.333%)

3.333%p
o 33.333%f1

33.333%)
o £33.333%
o F33.333%
33.333%p

(@]

227.

lo 5u lo 6
CpaBuuTe unciaa o2

logo245 > 10go246

[ J
logp245 < logo246
@]
logo245 = logo246
228. logz 47.1 u logz,5.6

CpaBHuTe 4yuncaa

o 093471 > log;,56

o logs,7.1 < logs45.6

log;.7.1 = logz45.6

log,40.1 u log, ,0.6
229. CpaBHure 4ynuciaa

Eoglldl_ﬂ.l = Eoglldl_ﬂ.ﬁ

Iogllg‘O.l < Iogllq_':'.ﬁ
EOglAG.l = Eogll40.6

l 04 ul 0.2
230. CpasHure uynciaa 98056 1 1000
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logepe0.4 > logye0.2

logg 0.4 < logy 0.2
£0g0.60'4 - Iogolﬁg.z

log,:0.26
231. CpaBHuTe C HyJIeM
5 log,c0.26 = 0
log,c0.26 > 0
e l0g;:026< 0
232.  CpaBHHTE C HyJ1eM logy 9.1
logyc9.1< 0
o
log;:9.1> 0
log;9.1= 0
[ 42
233. CpaBHuTE ¢ HYJIeM 9Gos
logoc4.2= 0
loggcs42< 0
logg=42> 0
o
loge0.31

234. CpaBHuUTe C HyJ1eM

logy<031 = 0
loge=031< 0

O

o 10g05031= 0

235. KakoBo 3uauenue 510 36', eciId

o 0,78
e 1,56
o 1,78
o 0,56
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236.

27

237.

242.

1

Mycrs ¥0:Y0)_ pemenne cucremsr & ° HaiiTi oTHOIIEHHE *0
2:<b:
HajiiquTe HanMeHbIIee Ieji0e pelleHne HePpaBeHCTBA log, 2 <5
o (2 — Ly
i (5 — 15) >
HajiinTe HaMMeHbLIEe LeJIoe pelleHue HepaBeHcTBa 9 15
HaiiauTe HanMeHbIIee Lej10e pelieHne HepaBencTBa 0% (37 —2) < —4
o log: (3z —4) <log! (z+ 2

HaiiinTe HaMMeHbIlee 1e/10e pellieHue HepaBeHCTBA o7 ( ) <logl (z+2)
YCTaHOBHTE COOTBETCTBHE MEXKIY HEPABEHCTBAMH H MX pelleHUsIMH

loglz > -1 4 %02)

log: z > 1 g (0:9)

log: z < —1 (5; +00)

5 B.
l()g'l 2<1 P
g r.
HajiqnTe HaMMeHbIIEe HeJIoe X, IPH KOTOPOM BBINIOJIHSIETCH HEPABEHCTBO
log! = > log: 4z.

1 H

aiiinTe HAMMeHbLIee 1eJI0e X, IPH KOTOPOM BbINOJIHSIETCH HEPaBEeHCTBO
H )

243.

logz x + logey =3 Vo
logix + logzy =3- —_—

log, (16 — 12z) < log, 4.
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244

Hafimora wraunsans mjae mejaoe X, MpH KOTOPOM BBINMOJHACTCH HEPABCHCTBO
logy (z — 1) = 1+ logy 2.

o 7
245. Kaxknoil pyHKUMH OCTABLTE B COOTBETCTBHE e€e 00J1aCTh ONpeieseHust
(—=7; +00)
1 ¥ log! (7 - z) o
2. y lng., 22 E (—00;0) U (0; +00)
3 y = logg z* g, (O %)
4 y=logs (z+7) Gl
. I- 205
1
2
3
4
4.2.3.5 OcHOBBI TPUTrOHOMETPUH. TpUroHoMeTpryeckre PyHKINH
Tecm:
1
1. Haiigure (& &, ecan AT g X € (1,571';271:).
° 3
cCos O = ﬂ
2. Haiinare €& ecim Vile g & € (0;0,571').
o 04
os & : o o
c e
3. Haiigure (€ X, ecomn V171 2707 < o < 360°.
o 4
1 3
cost = — O € (—;2m)
4. Haiigure € X ecom V10 g 2 ]
°« 3
cosa = i \
5. Haiigure 8% ecm Viu X € (1,5m;2m)
e 05
® 05
2
SO = —— .
6. Haiigure (8% ecnin  Viim & € (1,5m;2m),
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C
. Haiigure (€ &, ecn

C
. Haiigure (€ &, ecn

-1,5
-1.5

5
Haiigure (2O ecom " Vi & € (0,5m; 7).

-0,6
-0.6

2
Haiinure (8, econ "~ Vo u X € (1,5m;2m),

0.4
0.4

vy cos o
Haiipure (€ &, ecn

-2.5
-2,5
cos
. Haiigure 1€ &, ecn
0,6
0.6
os &

-0,2
-0.2

0s O

0,3
0.3

CosS
. Haiinure € & ecou

-0,3
0.3

1
- auac (0,5mm),

5
~ 73 g 0 € (0;0,57),

10
~ Vioan @ € (1,5m;27),

10

/100 w & € (0;0,57),

10

~ /109 n &< (1,5%;275).

COSt = ——

. Haiigure € &, ecn

2,5
2.5

75 4 0 € (0;0,57).
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15.

19.

20.

21.

< cos o
. Haiigure (€ &, ecn

. Haiigure € & econ

o COsot =
Haiigure (€ &, ecn

-0,4
-0.4

Haiigure (€ &, ecotn

5

Haiigure (€ &, ecotn

1

Haiigure (€ &, ecotn
-0,1
-0.1

-0,5
-0.5

0,9
0.9
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e -5
e -5
3
108. Haiigure 35 COS20, ecim cosor= <.
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114, Haijure 180520, cemn 6
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e 35
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e 3

1
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o 5
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129. HaiinuTe 3nauenue BoIpazkenuss 4sin“ o —12cos” oo, ecsm S A= g .
—15
o
e —0
-2
o
3
8
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133. HaiiguTe 3HaYeHUE BbIPAsKEHUS
16
o 11
188
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26
o 11
4
o 11
134. HaiiguTe 3Ha4YeHUE BbIPAKEHUS
1
o 16
1
o 4
39
e 16
11
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135. Haligute 3HaYeHHe BbIPAsKEHUSA
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o 7
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136. HaiiguTe 3HaYeHNe BbIPAKEHUS
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o 5
o 3
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137. Haiigure 3HAYEHHE BHIPAKEHUS
152
o 5
148
° 5
32
o 3
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140. HaiiguTe 3HaYeHUE BbIPAsKEHUS
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o 5
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o 25
11
o 5
37
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141. HaiiguTe 3HaYeHUE BbIPAKEHUS

17
e 9
1
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1
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2
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147. Beruucaute sin(a + ), ecnu cosa = %,sinﬂ = —%, 0° < a < 90°,180° < B <
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o i%+2nn,nEZ
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o mnneE”Z

e "+mnneZzZ
2

o §+2nn,n€Z
o tZ+%E nez
2 2

3

183. Pemmure ypaBHenue 2sin (x — ? cos_ =1

4
o i%+nn,n €EZ

T
o (—1)"Z+%+27m,n €Z

° (—1)n%+%+nn,n€Z
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o i%+%+nn,n€Z

184. Pemmute ypaBHeHue sin(—2x) — \E =0
2

o) i%+27m,nEZ

o (D" Z4+mnnez
8

o (D" 4+mnnez
8

o (—1)1I4+™ nez
8 2

185. Pemmre ypaBHeHue 2sin (E —x)—VZ=0
2

3
o) i_ﬂ+7m,n€Z
4

° i%+2nn,nEZ

o} ii+2nn,nEZ
4

o (D" 4+mnnez
4

186. HaiiauTe pemenus ypasnenus: 2cos(mx — m) = V2
3
® *_4o2nnez

O

O

4
o 3+nnez
4

s

3

X
187. Haiigure peuieHus: ypaBuenusi: 2€0S (E - %) oS- =1

e THATn,n€’Z
2

o §+7m,neZ

o Z+2nnn€’Z
4

o I ne’z
2

188. Pemmurte ypaBHeHHE COSX = — \E
2

o +t—-+mmne”z

o
-+

NN NN

+2nn,n€Z

°
=+

|8 e]¥

+2nn,n € Z

o
+

+mmne”z
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189. Pemmute ypaBHeHnue 2sin3x —1=0

o) i%+27m,nEZ
o +2+™ nez
18 3
o (-D"Z4+mnnez
6
o -2+ nez
18 3

190. Haiigure peumtenusi ypapHenus: 2sin(nx —m)+1 =0

o nMnNe”zZ

. T
191. HaiiguTe pemenus ypapHenus: 2sin (2x — %) sin-=1
o 3MimnneZ
8
3
o +1+ nm,neE Z
4
o) 37” +2nn,n € Z
o 34+mnne’z
2
192. VYxkaxure abcuucchl TOUEK NnepecevyeHusi rpapukoB GpyHKIUM

2tg?x + sin?x, g(x) =1+ tg?x — cos*x
o 4mm,n€Z
® TmMneE”Z
o I ne’z
2
o \/Fn,n €Z

193.  VYkaxurte abcumcchbl TOUEK nepeceeHns rpagpuxoB pyHKIM
ctg—-tgx+1, gkx)=2-

ctg’x
o i%+nn,nEZ
s
o ——3+nn,nEZ
s
o —Z+27m,n€Z

® T4mnnelZ
4

f(x) =

f&x) =

3
194.  VYxkaxute abcuucchbl ToYeK nepecevyenus rpadpuxa pynkuum f(x) = cos2x — \%c

ocbio Ox.
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o il+2nn,nEZ
12

o (-1)"Z4+mnnez
12

e +" +mnnez
12

o L+2nnne€’Z
12

, 1

195. VYkaxute abcuucchbl ToUek nepecedenus rpaguka pyukmuu f(x) = sinbx — _c

2
ocei0 Ox.
o ++mnnez
36
o (-2 +™ nez
36 6

o ++™M nez
36 6

o (-D"Z+mnnez
36

. 1
196. VYkaxute adcuucchbl ToUek nepecevyenus rpadpuka pyakoun f(x) = sindx — _c
2
ocb10 Ox.

o) il+27‘m,nEZ
24

o} il+7m,nEZ
24

o (-D"Z+4+mnnez
24

o (-1 +M nez
24 4

197. Haigurte adcuuccenbl 00IUX TOYeK rpaguka GyHKu y = 2cos’n npsimoit y = 1.
2

+4nmn,n € Z
+2nn,n € Z

+2nn,n € ”Z

198.  Haiigure abenucent o6mux Todek rpaduxos dynxunii f(x) = sin £ €os (x + g),

g =-2

o 2+ 2mn,n €7
6

° i%—%+2nn,n€2

s T
o ig 3+7Tn,nEZ

2n

o =+
3

—%+7m,n€Z
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199. HaijiguTe Bce 3HAYEHHUSI APTYMEHTA, PH KOTOPLIX 3HaYeHust pyHKuii f(x) =
cos?4x + 1, g(x) = sin2x coBnaaawot

+E,nEZ
4

T
8
m mn
@) i—8+T,nEZ
o m+2nn,n€”Z

o —£8+7tn,nEZ

200. Pemmre ypaBuenne sin 2x =0,5.

+ i Ank kez

o) 3
1
(-D)FE + =k,
° 1 o keZ
+I +nk, keZ
o 12

(-1 T2k keZ
3

201. PemuTte ypaBHeHHE V. —1,5cosx = sinx

e 24 2mn,n€?Z
3

o *

21
3

2
o) —_n+21m,n€Z
3

+ 2mn,n € Z

o 4n+4 2mn,n € Z
3

202. Pemmute ypaBHeHHe SinX + V3cosx =0

o L4 2mn,n€Z
6
o iT—;+2nn,nEZ
o IZ+4+Tn,ne€Z
3
e ——+mn,n€Z

. 1
203. Pemurte ypaBHeHHMe 2SiN X COSX = _

o (D" I+mn,nez
6

o i§+2nn,n€Z

mn
o ™+_neZ
12 2
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204. Pemmute ypaBHeHHe Sin3x = !
2

o) i%+27m,nEZ
o ii—i—i,nEZ
18 3

o (-D"Z4+mnnez
6

o (-1 +" nez
18 3

205. Pemmute ypaBHeHHe COSX + E =0

2
o (-D"Z4+mmnez
6

o (—1)"5_”+ mn,n € Z
6

o} i%+27m,nEZ

° is_”+27m,nEZ
6

206. Pemurte ypaBHenme 2sin3x =1

o (D" +™ nez
9 3
2mn

o (-D"'+™ nez
9 3

o (- 4+ nez
18 3

e (-2 +™ nez
18 3

207. Pemmute ypaBHeHue 3sin2x = 2
2V3

o (D" 4+mnnez
6

o (- +™ nez
6 2

o (—1)"%+nn,nEZ

o (—1)”£+E,n €7
12 2

208. Pemurte ypaBHeHHE 2cos " x-sin>x+1=0

6

3 6
e —__+ _nneZz
10 5

o (D" 4+ nez
5 5

12
o 3—-—"nneZz
10 5

o 3 12
———-—_"nnez

10 5

4.2.3.6. IIpousBogHasi pyHKUMH, ee MPUMEHEHHE

193



Tecm:
(1) La +25

v X = = n

MaTepI/IaJH)Haﬂ TOYKA ABHKETCHA HpﬂMOJI]/IHeI/IHO 10 3aKOHy | 2 (F}Ie X —

paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, f — BpeMs B CeKYH/1aX, H3MepeHHoe ¢ HayaJia
nBu:kenns). Haligure ee ckopocTs (B M/c) B MOMEHT BpeMeHu 7 =1 c.

1

2
MartepuajbHas TOYKA JABUKETCS MPSIMOJIHHEHHO 10 3aKOHY x(r) =17 —3t-29 (roe x —
paccTosiHue OT TOUYKHU 0TCUeTa B MeTPax, f — BpeMsl B CEKYH/1aX, H3MepPeHHOoe ¢ HaYyaJia
nBu:kenus). Haligure ee ckopocTh (B M/C) B MOMEHT BpeMeHH 7 = 3 C.

3

I,
. x(r)=—1"+4r—20
MarepuajbHasi TOYKA ABUKETCH NPAMOJTHHENHO 110 3aKOHY 6 (rme x —

paccrosiHue OT TOYKH 0TCYeTAa B MeTpax, t — BpeMs B CeKYH/AaX, M3MepPeHHOoe ¢ HavyaJia
nukenus). Haiinure ee ckopocts (B M/c) B MomenT Bpemenn [ = O,

6

1
. x(t) ==t —t+14
MartepuajbHasi TOUKA IBHKETCS] MPSIMOJIMHEITHO 10 3aKOHY 2 (rme x —

paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOoe ¢ Ha4yaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ = 3ec.

2

1
. x(t) = =12+ 71+ 13
MarepuajbHasd TOYKA ABHKETCH NPAMOJIMHEHHO 110 3aKOHY 3 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MePEeHHOe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = 0 c.

11

2_ g4
MartepuajbHasi TOUKA IBUKETCH NPSAMOJIMHEIHO 10 3aKOHY x(t) =17 =71 =20 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, H3MepPeHHoe ¢ HayaJia
nBuskenus). Haiizure ee ckopocthb (B M/c) B MOMEHT Bpemenn [ = O ¢.

3

1,
- x(t)=—=t"+3t+29
MaTepI/laJIbHaﬂ TOYKA IBUKETCHA NPAMOJUHECHHO IO 3AKOHY ) 4 (l"lle X —
paccmmme 0T TOYKH O0TCUETa B MeTan, t— BpeMﬂ B ceRsz[ax, I/I3MepeHH06 ¢ HAYaJj1a

nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = 2.

2

1
. x(t) = =12 +1—125
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 6 (rme x —

paccTosiHue OT TOUYKH O0TCYETAa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MePeHHOoe ¢ HayaJjia
nuskenus). Haiizure ee ckopocTh (B M/¢) B MOMEHT BpeMenn [ = 3ec.

2
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10.

11.

12

13.

14.

15.

16.

17.

. MaTepnanLHaﬂ TOYKA ABHKETCHA HpﬂMOJIHHCﬁHO 110 3aKOHY

. |
x(1) = —Erz +9r 29

MarepuajibHasi TOUKA IBUKETCH NPAMOJTUHENHO 10 3aKOHY (roe
X — pPAacCTOsIHHeE OT TOYKH OTCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, y3Mepennoe ¢
HayaJja aBukenusi). Haiiaure ee ckopocts (B M/C) B MOMEHT BpeMeHH c.

2

2
MarepuaibHasi TOUKA ABUHKETCH NPSIMOJIMHEHHO 110 3aKOHY x(t) =—1"+T7t—4 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/aX, H3MepPeHHOe ¢ Ha4YaJj1a

nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = e

5

1,
o x(t)==r"+3
MaTepl/laﬂbHaﬂ TOYKA IBUKETCSA NPAMOJIUHECHUHO 110 3AKOHY (1) 2 (l"[[e X —

paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOoe ¢ HayaJla
npuzkennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMeHH [ — 3ec.

6

12
x(t)==t"+7t—20
®) 2 (rme x —

paccTosiHue OT TOYKH 0TCYEeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJia
neuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = 7 .

14

2
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY xX(t) =1 +71+3 (roe x —
paccrosiHue OT TOYKH 0TCYEeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJia
nBuskenus). Haiizure ee ckopocThb (B M/¢) B MOMEHT BpeMenn [ = 9c.

25

1,
. x(t)=—-t"+9t—25
MarepuajbHad TOYKA ABHKETCH NPAMOJMHEHHO 110 3aKOHY 3 (rme x —

paccTosiHue OT TOYKH 0TCYeTAa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MePEeHHOe ¢ HaYaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ = S

11

o . _ 42
MaTepuaabHas TOYKA JBHKETCs IPSIMOJIHHEHO o 3aKkony (1) = —3~2 (rge x —
paccTosiHUE OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/IaX, M3MepeHHoe C HavyaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMeHnH [ = 9.

15

. 1

. x(t) = —=1> +8—3
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 2 (roe x —
paccTosiHUEe OT TOYKH 0TCYETAa B MeTpPax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe ¢ HAYaJ1a

nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn | = L.

7

1.
. x(t) = =t* 427
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 2 (roe x —

paccTosiHUE OT TOYKH 0TCYETAa B MeTPax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe ¢ HAaYaJ1a
nuzkennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ = 9.
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18.

19.

20.

21.

22.

23.

24.

25.

9

bl
MartepuajbHas TOUKA IBUAKETCH NPSAMOJIMHEIHO 10 3aKOHY x(t) =1"+51 16 (rne x —
paccTosiHue OT TOUKH 0TCYeTa B MeTpPax, t — BpeMsl B CEKYH/1aX, U3MePeHHOoe ¢ HayaJjia
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn | = L.

7

1
. x(t)=—=1>+61—5
MarepuajibHasi TOUKA IBUKETCHA NPAMOJTUHENHO 110 3aKOHY 3 (rne x —

paccTosiHie OT TOYKH 0TCYETAa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOoe ¢ HayaJjia
nukenns). Haiinure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ — 6 .

2
! 2
. x(t) = 17 +81—15
MarepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY 3 (rme x —
paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOoe ¢ HayaJia
npuzkennsi). Haiiqure ee ckopocTh (B M/c) B MomenT Bpemenu I = O ¢,
12

2
MarepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY X(t) =17 +1+12 (rme x —
paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOoe ¢ HaYyaJia
npuzkennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMeHH [ = 9.

19

() 42 -
MarepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY x(t) =1 +7t =5 (rme x —
paccTosiHue OT TOYKH 0TCYETAa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MePEeHHOe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 2.

11

Co 1
. x(r):—r2+5r+l3
MarepuajbHad TOYKA ABHKETCH NPAMOJIMHEHHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCYeTAa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MePEeHHOe ¢ HaYaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMeHH [ — 3ec.

8

1
. x() = 4+Tt+7
MartepuajibHasi TOUKA IBHKETCS MPSIMOJIMHEITHO M0 3aKOHY 6 (rme x —

paccTosiHue OT TOYKH 0TCYETAa B MeTpax, t — BpeMsl B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJia
nuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = 3.

8

1
. x(1) = —1* +26+20
MarepuajibHAsi TOYKA JBHIKETCS MPSIMOJIUHENHO 110 3aKOHY 4 (rme x —

paccTosiHue OT TOUYKH 0TCYeTa B MeTpPax, t — BpeMsl B CEKYH/aX, H3MePeHHOe ¢ HayaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = 4 .

4
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26.

27

28.

29.

30.

31.

32.

33.

< X
. MaTepuajibHasi TOUKA IBHKETCS MPSIMOJIMHEIHO M0 3aKOHY

(1) =1 =20 4+20 e

MaTtepuajibHasi TOUYKA ABHKETCS MPSMOJTHHEHHO 110 3aK0HY
X — paccTOosiHMeE OT TOYKH OTCYETa B MeTpax, t — BpeMsl B CeKYH/aX, y3MepenHoe ¢
HavaJia ABu:keHus ). Haligure ee ckopocTh (B M/C) B MOMEHT BPeMeHH c.
4
1,
(1) = — =1+ 51423

2 (rme x —
paccTosiHie OT TOYKH 0TCUeTa B MeTpax, t — BpeMsi B CeKYH/1aX, H3MepeHHoe ¢ HavaJia
nBuskenus). Haiizure ee ckopocTh (B M/c) B MOMeHT Bpemenn [ = Ie.

4

1
. x(t) = -1 —1+16
MaTtepuajibHasi TOUYKA IBHKETCS MPSIMOJIHMHEITHO M0 3aKOHY 4 (rme x —

paccTosiHue OT TOUYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MePeHHoe ¢ HayaJjia
nBuskenus). Haiizure ee ckopocTh (B M/¢) B MOMEHT BpeMenn [ = 10 ¢,

4

1
. x(1) = =1 4+2143
MarepuajbHasi TOYKA IBH/KETCA NPAMOIHHEHHO 10 3aKOHY 2 (rme x —

paccrosiHue OT TOYKH 0TCYEeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJia
neuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = 0 c.

8

|
" x(t) = =1> =7t +30
MarepuaibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY 2 (rme x —

paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOoe ¢ Ha4yaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMeHH [ — 10 ¢,

3

1
. x(t) = —=1> + 7t —24
MaTrepuajibHasi TOYKA ABHKETCSA MPSAMOJIHHENHHO 110 3aKOHY 2 (rae

X — paccTosiHue OT TOYKHU 0TCYeTa B MeTPax, t — BpeMsi B CEKyHAaX, H3MEPEeHHOoe ¢
HauaJa ABu:kenns). Halizure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ — Se.

2

1
. x(t) = —=t*+2t+24
MaTepHuajabHasi TOYKA ABHKETCS NPAMOJMHEIHO 10 3aKOHY 2 (re

X — PACCTOsIHME OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOE C
HauaJa ABu:kenus). Haiinure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = Le.

1

1
. x(t) = —1* +41 1
MaTepnanLHaﬂ TOYKA IBHKETCHA NPAMOJIUHCUHO 110 3AKOHY < (r/]e X—

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/aX, H3MePeHHOe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = Ie.

3
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34.

35.

36.

37

38.

39.

40.

41.

. MaTepuajbHasi TOUKA IBHKETCS NPSIMOJIMHEIHO M0 3aKOHY

1,
(t) = —=t"+Tt+

- X 10
MarepuajibHasi TOUKA IBUKETCH NPAMOJTUHENHO 10 3aKOHY 4 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpemMs B CeKyH/IaX, H3MEPEeHHoe ¢ HauaIa
aBukeHus ). Haiigure ee ckopocTh (B M/C) B MOMEHT BpeMeHU c.
5

L,

. x(t) =—=t"+9r-26

MartepuajbHas TOUKA IBUAKETCH NPSAMOJIMHEIHO 10 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MePEeHHOe ¢ HavyaJjia
neuskenus). Haiizure ee ckopocTsb (B M/c) B MOMEHT BpeMenn [ = 8 c.

5
(0) =~ + 41423
< x(t) = —=t° .
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 6 (rae x —
paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, U3MepPeHHOoe C HaYyaJjia
neuskenus). Haiinure ee ckopocts (B M/c) B MomenT Bpemenn ! = O ¢,
2

L\ g2
x(t)=t"—9t+38 (e x —
paccTosiHue 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOoe ¢ Ha4yaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMeHH [ = 8 c.

7

1,
. x(t)y=-1"=3r—16
MarepuajbHasi TOYKA IBUKETCH NPAMOJTHHEHHO 110 3aKOHY 4 (rme x —

paccrosiHue OT TOYKH 0TCYETAa B MeTpax, t — BpeMs B CeKYH/1aX, M3MepeHHOoe ¢ HavyaJia
neuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — 10¢,

2

ey 42
MartepuajbHas TOYKA IBUAKETCH NPAMOJIMHEIHO 110 3aKOHY x(t) = —1"+ 9 +13 (rme
X — PAcCCTOsIHME OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe C
HauaJa ABu:kenns). Halizure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = 3e.

3

1
. x(t) = >+ 9+ 15
MaTepI/Ia.HbHaﬂ TOYKaA IBUKETCA NMPAMOJIMUHECHUHO 110 3AKOHY 2 (F)]e X —

paccrosiHue OT TOYKH 0TCYETAa B MeTpax, t — BpeMs B CEKYH/1aX, M3MepPeHHOoe ¢ HavyaJia
neuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = 2.

11

. x(t)==t"+4
MarepuajibHasi TOYKA JBHKETCS MPSIMOJUHEHO 10 3aKOHY 3 (rme x —

paccTosiHue OT TOUKH 0TCYeTa B MeTPax, t — BpeMsl B CEKYH/1aX, H3MePEeHHOe ¢ HaYaJia
npuzkenns). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMeHnu [ = 3.

2
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42

43.

44,

45.

46.

47.

48.

49.

50.

1
(1) ==t> 14t 128

vy X
. MaTepuajibHasl TOYKA ABHKETCS MPSIMOJIMHENHO 10 3aKOHY 6 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpemMs B CeKyH/IaX, H3MepeHHoe ¢ HauaIa
aBukeHus ). Haiigure ee ckopocTh (B M/C) B MOMEHT BpeMeHU c.
5
1 2

. x(f)==t"—2r—12

MarepuajibHasi TOUKA IBUKETCHA NPAMOJTUHENHO 110 3aKOHY 5 (rne x —

paccTosiHie OT TOYKH 0TCYETAa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHoe ¢ HayaJjia
neuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — 10¢

2

, v(r) =1 +4r —18
MarepuanbHasi TOUKA ABUKETCH MPSIMOJIMHEHHO 110 3aKOHY * (rne
X — paccTosiHHE OT TOYKHU 0TCYETAa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MePeHHOe C
HauaJa ABu:Kenusi). Halizure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = Le.

6

() — 2 T
MarepuajibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY x(t)=t"—T-9 (rme x —
paccrosiHue OT TOYKH 0TCYEeTAa B MeTpax, t — BpeMs B CEKYH/1aX, M3MepeHHOoe ¢ HavyaJia
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = 0 c.

5

— 2 _ gy _
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJUHEINHO 10 3aKOHY x(t) =17 =913 (rme x —
paccrosiHue OT TOYKHM 0TCYETa B MeTpax, t — BpeMs B CEKYH/aX, H3MEPEHHOoe C HayaJia
neuskennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = 7 c.

5

1
. x(t) = —1>+ 3t +4
MarepuajibHasi TOYKA ABHIKETCH MPAMOJIHHEHHO 10 3aKOHY 6 (rme x —
paccTosinue 0T TOYKH 0TCYeTa B METpax, t — BpeMsi B CEKYH/IAX, H3MepeHHoe ¢ Haya/1a

neuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = 6 c.

5

U 2 A,
MartepuajbHAas TOYKA IBUAKETCH NPAMOJMHEIHO 110 3aKOHY x(t) =1 —2-8 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MePEeHHOe ¢ HaYaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMeHH [ = 8 c.

14

1
. x(t) = =" + 61 — 20
MaTrepuajibHasi TOYKA IBHKETCA MPSAMOIHHEHHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCUYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, H3MepPeHHoe ¢ HayaJia
npuzkenns). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMeHH [ — 10 ¢,

16

_ 2 _
MartepuajbHas TOUYKA IBUAKETCH NPAMOJIMHEIHO 110 3aKOHY x(t) =17 +4r—29 (rne
X — PACCTOsIHME OT TOYKH OTCYETa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MEpPEeHHoe ¢
HauaJa ABu:kenus). Haiizure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ — de.
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e 1|4

51. HaiiauTe yroJ HAaKJIOHA KacaTeJbHOM K M0JI0KUTEJLHOMY HanpasJieHnio ocu Ox,
1
NpoBenéHHOI K rpaguky pyHKIMU Y = —X 2 — 3X B TOUKe ¢ abcuuccoii (B rpaaycax)
e 45

52. HanuuTe ypaBHeHHe KacaTeJbHOH K rpa¢uky pyHkuuu y = X~ 1 B Touke ¢
abcumccoii xo = 0,5(B rpagycax)

o y=4x+4
o y=xt4

o y=4x+Il

o y=4x+0,5

53. HaiiauTe yroJ HaKJIOHAa KaCaTeJbHOM K MOJIOKUTEIbHOMY HanpaBJieHu10 ocu Ox,

-1 . 1
npoBeaéHHol K rpaduky Gpynkuun y = x 2 + 3X B TOUKY ¢ abcumnccoii x, = .

e 35

54. Hanuumurte ypaBHeHHe KacaTeJbHOI K rpadpuky GyHKuun y = x~2 B TOUKe €
a0cuuccoii xo =1

e y=-2xt3
o y=2x13
o y=2x-3

o y=-2x3

55. Haitnure yriioBoii ko3gpuumneHT KacaTeJbHOH, NIPOBeAEHHON K rpaduKky GpyHKIHn
1
y = Ilnx + x B TO4Ke X0 =

o 3

56. HaiinnTe HanMeHbIIee 3HaYeHHe QyHKIUH Yy = log§(27 — x2).
e 3

57. Haiinute HanMeHbLIee 3HaYeHHe QyHKIUU Yy = logi(64 — x2).
e 3

58. Haitgure TOuKy MUHMMYMa QyHKIuH y = X2 - 1

e (

59. Ilpu kakoM 3HavYeHnu b npsimast y = 3x + b siBJsieTcsl KacaTeJbHOM K rpadguky
¢ynkumun y = 2x* — 5x +17

o 7
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60. CymmMa Han60JIbIIero H HaMMeHbIIero 3HaYeHuil Gynkuun y = -x> + 3x2 + 5 na
orpeske [1; 3] paBua

e 1[4

61. Haitaure HanMeHnbIIee 3HaYenne pyHknun y = x~1 Ha orpeske [1; 4]
e (25
e 025

3
62. Haiiqute 3HaYeHne NPON3BOAHOI PyHKIMM Y = X2 + 3X B TOUKe ¢ adcuuccoii xo = 4

® 6

63. Haiinute HauOosb1ee 3HaYeHne QyHKIMHN Yy = X~2 Ha oTpe3ke [1; 2]

o |

3
64. HaiiinTe 3HaYeHUe NPOU3BOAHON PyHKIIUM Y = X2 + X B TOUKe ¢ abcuuccoii xo= 16

e 25

65. Haiigure nponssoauyio pynxuun f(x) = In3vx + 4

® sty
1
O 34y
1
O x3
1
O 3eek
3
O x4+t

66. 3agana pynkuus f(x) =\/ x__, Haiaure f '(1).

x“+3
1
o 6
1
o 2
1
o 3
5
® 3
3
o 8

67. Haiigute npousBoanyo ¢pynkuuu: f(x) = e-cos3x

O —Cc0S3xe—cos3x

o e—sin3x

o _e—cos3x

® 3sin3xe—cos3x
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ecos3x

o
6% Haiigute npoussoanyio pynkuun: y = logsx + e*
o ex+_ '

xin3
o e*+ 1

In3x
o e*+ L

3x
o e*+ 3ex
69. Haitgure npoussoanyio ¢pyukuuu f(x) = (7 — 2x)* B Touxe M(3;2).
o -8
70. Haiinute npousBoanyio ¢pyukuuu f(x) = (5 + 3x)3 B Touxe M(2;3)
°121
71. poussoanas ¢pyuxuun f(x)=4sin x + x> +1 B Touke xo=0 paBHa
o 4
72. IlpousBoanas ¢pynkuum f(x)=xe* B Touke xo = () paBHa
o |

3x-2
73. Ilpon3Bognasi pynkuuu f(x)= B Touke xo = -1,4 paBHa
Sx+8
e 34
74. Yraosoi ko3 GuuueHT KacaTeJbHoi K rpagpuky ¢pynknuu f(x)=In x B Touke xo= -1
paBeH
o -]
75. Judpdepenunan pynkuun f(x)=cos x pasen
e -sinxdx
o cosx dx
o sinx dx
o -cosx dx
76. ipoussoanas ¢pyukuuu f(x)=5 Inx—x*-2 B Touke xo =1 paBna
o |
77. IlponsBognas ¢pynkuun f(x)=xcosx B Touke xo=0 paBHa
o |
2-3x

78. IlponsBognas pynkuuu f(x)= B Touke Xo= -1,5 paBna

4+ 2x
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

@)

o

-16

YraoBoi ko3pPpunuenT kacarebHol K rpapuky pynknun f(x)=e* B Touke xo=0 paBeH

1

JMuddepenunan pynkuuu f(x)=sin x paBen
sin x dx

-cos x dx

cos x dx

-sin x dx

Ipouspoanas pynkuun f(x)=2cos x +x’+3 B Touke Xxo=0 paBHa

0

IIpousBoanas ¢pynkumuu f(x)=x In X B TOUKe Xo=e paBHA

2

4x +1
IpousBoanasa ¢pynkuuu f(x)= * B TOUKe Xx0=(0 paBHa
I-x

5

YrioBoii k03¢ uuneHT KacaTeJbHOH K rpaduxky pynkuuu f(x)=sin x B Touke xo=7T0
paBeH

-1
Ipoussoanas pyuxuun f(x)=3e* -x° -4 B Touke xo=0 paBHa

3

. i
IIpousBonnas ¢pynkuuu f (x)=x sinx B Touke Xo=~ paBHa
2

1+ 8

IIpounssoanas pynxuum f(x)= B TOUKe X0=2,5 paBHa

42

Yraosoit ko3 puuHeHT KacaTeJbHO# K rpaguky pyHkuuu f(x)= cos x B Touke xo=0
paBeH

0

Haiigure /'(x) ecan h(x) = (4x +7)!!
77(4x + 7)1

44(4x + 7)1
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o 44(4x+7)1°
o T7(4x+7)?

o (4x+7)°

- Mana pynkuus y(x) =(4x+7)V, naijgure y'(-2)
® 08

o —86

o —68

o 76

o 67

91. lana ¢pyHkuus y = sinx+cosx , Boruucaure y'( T )
4
e 0

92. HaiiinTe Bce X, MPHU KOTOPBIX 3HaYeHHe npou3BoaHoi ¢pynkuuu f(x)=x + In(2x—1)
PaBHO HYJIIO.

1

o 2
L 1
2
o 0
o 1
o —1

93. Haiimure £'(x), ecn f(x) =log>(2x+1)

2
* r+bm2
1
O _—
(2x+1)-In2
In2
O _—
2-(2x+1)
1
O _—
2In2-(2x +1)
2
O
(2x +1)

e7x
%4 Haiigure f'(x), ecmm f(x) =

X
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e™(7—In7)
7)(

e™—~7%In7
o -
7y
e In7-7"
S L
e™(7x—1In7)
O —
(7*)
7€’ —7%In7
o Tax

95. Haiigure f'(x), ecam f(x) =1tg9%

-9
o -
sin % 9x
9
o
sin % 9x
—9x
% 2
cos” 9x
Ox
O .
sin % 9x
9
e COS29x
96. Haiigure f'(x), ecomm f(x) =In(x+3)-(x—3)
2x
* x2=9
2x
o
(x> =9y
- 2x
o
x2-9
X
o
x+3
.
(x* -9y

97. Haitgure )'(x), ecotm y(x) = sin xcos 2x
O cosxcos2x—sin 2xsin x

e cosx(cos® x—5sin? x)
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o cosx(sin 2x + sin x cos 2x)

o cosxsin 2x —4cos? xsin x

o0 cosx(cos2x+4sin? x)

1
98. Haiigure )'(x), ectn y(x) = ————
’ ) = sy
15x
O -
(5x—1)*
—15x
o -
(5x —1)°
15
o -
(5x —1)°
—15x
o -
(5x —1)°

-15

i

99. Haiigure f'(x), ecim f(x) = (x* —2x° +3)°
o (x* =2x° +3) - (6x* —12x° +18)

o (x* —2x* +3)° - (24x° -36x?)

o (24x* -36x* +6x) -(x* —2x° +3)

o (24x* —=36x% +18x) -(x* —2x +3)°

o 6-(6x* —12x> +18) - (x* —12x° +18)

1

10 Hajigure f'(x), ecnn f(x) = (x2 —36)2

® X
x2 =36
1
(@)
x2 =36
2x
o)
x2 =36
—-X
o)
x2 =36
x—6
o)
x2 =36
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101. HaiiguTe HauMenbuIee 3HaYenue Gpynkmun * = X 10 (x+3)" ga orpeske [—2,5; 0].

e -6

y=1In(x+5)" —5x

102. HaiiguTe Haubo bIIEee 3HAYEHHE QYHKIIUMN Ha oTpe3ke [—4,5; 0].

e 20

103. HaiiguTe HauMenbIee 3HaYeHne GyHKuun Y — 4x —4In(x+7) +6 yq
orpeske [—0,5:0].

o -18

104. Haiigute HauboabIIee 3HAYEHHE QYHKIUH Y — 8In(x+7) —8x+3 ya
orpeske | —6,5:0].

o 5]

105. HaiiguTe HauMeHbLIee 3HAYeHHE pyHKIMHU Y — 9x — ln(9x) +34a
1 5

0TpeE3Ke [18’ 18

o 4

1
106. HaiiauTe HanGoabmee 3Hauenne Gpynkmuu ¥ = In(11x) — 11x+9 ga orpeske [ﬁ 5} '

13 15]

—_— 2 14’ 14
=20 — B3x+9Inx+8 .., 0Tpe3Ke[14 14

107. HaiignTe HauGoabIIee 3HAYCHHE PYHKIHH

5 7]
- S B ~ .
p Y =2 oty =3 gy 0Tpe31ce[6 6

108. HailiguTe HauMeHbLIee 3HAYeHUEe QYHKIM

109.  Haiianre Touky Makcumyma pynruun ¥ = n(x+5) —2x+9.
o 45

o 45

110. Haiigute TouKky MuHEMYMA yHKmn Y = 2X — In(x+3) +7.
e .05

e 25

a1l a3
111.  Haiiaute Touky MuHEMyMa dynkuun ¥ = 5%~ (x+3)"

- 5
112. Haiiaure Touky makeumyma pynkmuu ¥ — 10 (x+3)" = 5x.
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113. HaiiauTe TOuKy MUHEMYMa pyHKIuH ¥ = 4x —4In(x+7).
114. Haiiaure Touky Makcumyma pynkmuu ¥ = 8In(x+7) — 8x+3.

2 ,
115, Haiigure Touky Makcumyma pynkoun ¥ = 25 — 13r+9Inx+8.

2 .
116. Haiiqure TouKy MunnMyma dpynmun ¥ = ¥ — X +Inx—3.

S 2% g X .
117. Haiiznte HanMenbIinee 3Hauenne Gyukuun ¥ = ¢ — ¢ +3 ya orpeske [1;2].

2 .
118.  HaiiauTe TouKy Makcumyma ynkuun ¥ = 00 +4)7+2x+7.

_ 3
119. Haiiure TouKy Makeumyma pynxuun ¥ = 210(x+4)7 —8x—19.

o 325

) — 2 —
120. Haiigute Touxy Makcnmyma dynrmun ¥ = 055" — x4+ 12Inx+ 8.

e 3

2 _ .
121. Haiiqure naumenbuiee snagenne Gynxuun * — # — 10x+2Inx=3

3].

Ha oTpe3ke [0,3;

T (x*—9x+9)

122. Haiigure HauMeHbIIee 3HaYeHne PyHkuun ~ — © Ha oTpe3ke [6; 8].

2
123.  Haiigure Touky Makcumyma pynkin ¥ = 25 —25x+ 39Inx—34.

8 )gk‘—7

124. HaiiguTe HauMeHbIee 3HAYeHUE PyHKIIN ¥ — (x— Ha OTpe3Ke [6:8].

R x—16
125, Haiixute Touky MunnvMyma gpynkmun ¥ = (X +10)¢" .

o .17
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x+9
126.  Haiigure TouKy Makcumyma dynxuun ¥ = (0 —x)¢™.

e §
N 3—x
127. HaiiguTe TOYKY MUHHMYMa QyHKumH ' — (3—x)e .
o 4
y — 16—x
128. HaiiguTe TOYKy MakcumyMa pynkuun ¥ — (x+16)e .

e -15

y— (342 — 36 36
129. HaiiguTe TOYKY MUHHMYMa QyHKIUH > — (3x7 —36x+36)e™ .

e 10

(a2 X436
130. Haiigure TOUKy Makcumyma pyakuun ¥ — (327 —36x+36)™ .

— (2 DX
131.  Haiigure Touky Makcumyma Gynxun > (" —10x+10)e” .

e 10

132, HaiiguTe Touky Makcumyma pynxmun ¥’ = (x—2)%" ",
e 0

133.  HaiiauTe TouKy MEHEMYMa GyHKuum ~ (x—2)%>.
o 2

134, Haiigure Touky makcumyma dyuxunn * = (x+6)%¢* .
o 4

135. HaiiguTe TOYKy MUHUMYMA yHKIUHT ¥ — (x+ 3)2927}:-

R 2 6—x
136. HaiiguTte TOYKY MUHHMYMa GyHKIAM ~ — (" —8x+8)e” ™.

(8 —x)e’ ™™

137. HaiiguTe HauMeHbIIee 3HAYeHUE QYHKIHH ¥ — Ha OTpe3Ke [3;10].

138. Haiigute nanGosbiee 3Hauenne pynxmun * = 8¢ ' ga orpeske [3:10].

139. Haiigure nanonnmee 3navenne pynmmn ¥ = <~ ¢ ya orpeske [—11:11].
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(3x% —36x+36)¢" 10

" y=
140. Hanung;elllelaMeHLmee 3Ha4YeHue PYHKIUH Ha

oTpe3Ke

o 24

3x” —36x+36)e"

141. HaiiguTe HanboJbInee 3HAYeHHEe PYHKIUH ¥ — ( a

oTpeske [—1;4].

(2 2—x
142. HaiiguTe HAMMeHbLIee 3HAYCHHE QYHKIMH ~ — (x” —8x+8)e

= (x> — 10x+ 10)e!0

143. HaiiauTe HauGoabIIee 3HAYEHHE PYHKIHH ¥ Ha

oTpe3Ke [5:11].
e 10

144.  Haiizure HanMeHbuIee 3HAaYeHne PyHKIME ¥ =~ 2°¢"* ya orpesxke [1;4].

e 0
20 .

145.  Haiiaute nanboabmiee 3uadenne gpynxmun ¥ = 2)°¢" ya orpesxe [—5:1].
o 4

R 2 —3—x .
146. Haiignre nHanvenbuee suagenne gpynxmmn >~ 3¢ ya orpeske [—5;—1].
e 0

A 2 —4-x Y TN
147. Haiigute HanGo/bIIee 3HAYeHNE QPYHKIMHU ¥ — (r+6)°¢ " ya oTpe3Ke [—6;—1].

148.  Haiiamte Touky Makenmyma dynxmun Y = (6= 2)°(x—4) +5.

149.  Haiixute Touky Munnvmyma pynxmn ¥ = (5 F 3 (x+5)— 1.

32 (x
150. Haiianre nanmenburee 3uavenne pynmun ¥ = (X H3)7(0+5) =1y,
oTpesKe [—4:—1].

o |

151. Haiigute HanGo/bIIee 3HAYeHUE QPYHKIIUHU ¥ — (x=2)"(x=4)+5 yq oTpe3Ke [1;3].

HA OTpe3Ke [1;7].

. 20
152.  Haiianre Hauboabuee 3nauenue gynxmun ¥ = £ H0)7(x—10)+8 ya grpesxe [~14:-3].
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+% 4289
y=— .
153. Hajligute TOYKYy MakcuMyMa (pyHKIHH x
o 17
)7_€+1
154. Hajligute TOYKY MUHUMYMAa (DYHKIIUH *
o -]
x4 25
o y= ) [1 . 10]
155. Hajligute HaUMeHbIIee 3HAYeHUe (PYHKIIUH *  Ha oTpe3ke L'> :
e 10
¥4 25
. y=—" [_ 10: — ”
156. Haiigure HauOo bLICe 3HAYEHHE QYHKIIUM X Ha oTpe3Ke > .
e -10
1
y= —6 +x+3.

157. Haligure TOUKY MaKcuMyMa (pyHKIUH x

25
. y=—+x+25.
158. Haitgure TOUKYy MUHUMYMA QYHKIAH =~ *

36
"% Ha oTpeske [1; 9].

o y=
159. Haiigure HaMMeHbIIee 3HAYCHHE (PYHKIMHA -

160. Haiiaure HanGoabIIECE 3HAYCHHE PYHKIIUH ! ¥ HA OTpe3Ke [_4; - 1] :

X

161. Haiigure TOUuKy MakcumMyma pyHKIHH YT U289
o -17

X

162. Haiaure TOYKY MUHUMYMa (pyHKIUH A

o |
98
. y=—+2x+15.
163. Haiigure TOUKY MakcuMyMa (pyHKIUH X
o .7

_ 3 X
164. HaiiguTe TOUKy MakcumMyma Qynkmuu ' — * 48x+17.

211



—27

_ .3 .
165. HaiiguTe HAMMEHbIIee 3HAYeHne GYHKIHH ~ X ya orpeske [034].
y P

o 54

—x° —3x+4

166. Haligute HauboIbIICe 3HAYECHHE PYHKIMHT y

_ 3 2
167. Haiigute TouKy Makcumyma dynxmun ¥ =~ — 3% T2

:x3—3x2—|—2.

168. Haiigute TOUKY MUHUMYMAa (DYHKIIUH y

y:x3—3x2+2

169. HailiguTe HAUMeHblIee 3HAYeHNEe (PYHKIMU

_ 3 g2 ,
170. Haiigure HauboIbLIee 3HAYEHUE PyHKIIUH y=4x 6x Ha OTpe3Ke [_3>3] :

.3 2
171. Haiigure Touky Makcumyma ynkmun ¥ =~ 28 +x+3.

y:x3—2x2+x+3.

172. HaWauTe TOYKY MUHUMYMA (DYHKIIUH

:x3—2x2+x+3Ha

173. Haligute HauMeHbIIee 3HAYEHHE QPYHKIIUH Y
oTpe3Ke [1;4].

e 3

:x3+2x2+x+3ﬂa

174. Hailigute HanGo/bIIee 3HaYeHHe PYHKIUH y
oTpesKe [—4;—1].

y:x3—5x2+7x—5.

175. HaiauTe TOYKY MaKCHUMyMa (pyHKIIUH

y:x3+5x2+7x—5.

176. Haligure TOYKY MUHUMYMA (PyHKIMH

Ha OTpe3Ke [1;4].

HA OTpe3Ke [—2:0].
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32
177. Haﬁ%rz?auMeﬂbmee 3HaYeHue pyHKUHHU y=x -2 40x+3 Ha

OTpPE3KE

e -109

:x&+h3—4»+4m

178. Haiigute HanGo/bIIee 3HAYeHHe PYHKIIUH y
oTpesKe [—2;0].

e 12

,— .3
179. Haiigure TOYKY MakcumMyMa (pyHKuun -~ — T4+ 12x—x".

L 3
180. Haiianre Touxy MunaMyma pynkmun ¥ = 7+ 120 —x.

=74+ 12x—x°

181. HaiignTe HaMMeHbIIee 3HAYeHHE PYHKIHH HA 0Tpe3Ke [_2; 2] .

L .3
i y=T7+12x—x

182. Haiigute Haubo bIICE 3HAYECHHE PYHKIN HA OTpe3Ke [—2;2].

o 23

02 43
183. HaiiguTe TOYKy Makcumyma Gpynkuun ¥ Ox" —x7.
® 6

_92_ 3
184, Haiignre Touky Muanvyma dynxmun > — X — X

042 3 1.
185. Haiigute Hammenbee 3aauenne Gynxmun ¥ = X % ga orpeske [—1:5].

e 0
L0423 .
186. Haiiante nanGoapimee 3nadenne Gynxunn >~ °F ~ ¥ Ha oTpeske 2;10].
e 108
3
. y= T 9x—17.
187. Halaure TOUKY MaKcUMyMa (pyHKIUH 3
e 3
3
- y= o 9x —T7.
188. Haiigure TOUKY MUHUMYMA (PyHKIMH 3
e 3
X ox—7
y=—75—9%— .
189. HaiiguTe HAaUMeHbIIee 3HAYeHHEe (PYHKIHMHU 3 Ha OTpe3Ke [_3, 3] :
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e D5

3

X
y=—=—-9%—-7 .
190. Haligute HauboAbIICe 3HAYECHHE PYHKIMHT 3 Ha OTpe3Ke [—3:3].
o 1]
X?'
. y=5+9%——.
191. Haliaute TOYKY MaKCHMyMa (pyHKIIUH 3
e 3
¥3
. y=54+9%——.
192. HaiiguTe TOUKY MUHUMYMa QYHKIMHA 3
o 3
3
3 _y=5+9xfx— 3:3
193. Hajligute HaUMeHbIIee 3HAYeHUe (PYHKIIUM 3 na orpeske [—353].
o -13

3

- y=5+9%—— _ 7.
194. Haiigure HauOoIbLICe 3HAYEHHE QYHKIIUM 3 Ha oTpe3ke [ 3’3] .

e 23

3
" ) —y2Z — " .
195. HaiiguTe TOUKY MUHUMYMA (PyHKIMH y=xI-3x+1

[IS/[9%)

y=x2—-3x+1

196. Haligute HaUMeHbIIee 3HaAYeHUe (PYHKIUM Ha OTpe3Ke [1;9] :

2 :
. y=—x‘j’—2x+1.
197. Haligute TOUKY MUHUMYMA (PYHKIIUH

o 4

23
198. HaiianTe HaMMeHbLIee 3HAYeHHE QYyHKIUM I Ha OTpe3Ke [ ’ ] :
o 8

3
Te T p =7+ 6x — 2x7
199. Haiizure TOYKy MaKCHMyMa (PyHKIHH 7+ 6x—2x2.

o i 3 — 2_ ‘j .
200. Haiiaure HauOobLIee 3HAYEHHE QYHKIIUH I T Ha oTpe3ke [0,4] :

1l

w2
.

vZ +3x+1.

. Y
201. Haiigure TOYKY MaKcHMyMa GyHKIIUA
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2 3
y= —Ex? +3x+1

202. Haiigute HauOoIbLIEe 3HAYeHUE (PYHKIIUH Ha OTpe3Ke [1:9].

203. Haiigute TOYKy MUHHMYMA QyHKIUU Y = xv/x—3x+1.
204. HaiinuTe HanMeHbIlee 3HaYenne Gynkuun Y = xv/x—3x+ lha oTpe3Kke [1;9].

2
. y=—xvx—2x+1.
205. Haiiaure TOYKY MUHUMYMa (pyHKINH 3

2
y = gx\/)?f3x+ 1

206. HaijiguTe HaMMeHbIIee 3HaYeHHe PYHKIHUM HAa OTpe3Ke [1:9].

207. Haiixure TouKy Makcumyma ynkuun Y = / 6x — 2xv/x.

208. HaiiauTe HauGobIee 3HAYCHHE PYHKIHH Y — 3x—2x \/)_C Ha OTpe3Ke [0:4].

2
. =S/ 3x+ 1
209. HaiinuTe TOYKY MaKCHMYMa (pyHKIMH Y=y

2
Y= *gX\/)_C+3J»+1

210. Hajigute HauOoAbIICE 3HAYCHHE PYHKIINH Ha OTpe3Ke [1;9].

e 10

y=x —6,5¢+14x— 14

211. Hajigure HanbOoJb1Iee 3HAYeHHE PYHKIIUN a

oTpesKe [—4:3].
® -35

y=—21x* —x* +32.

212. Haiiaure TOYKY MUHUMYMa pyHKIUH

e -14

¥ —5x° —20x 6:1
213. Haiiaure HauOobLIee 3HAYEHHE QYHKIIUH Ha OTpe3Ke [_ ’ ]
o 48
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y=3x 200" —54

214. Haﬁn{n_Tﬁ_ngﬂonbmee 3HaYeHne QyHKIUU a

oTpe3Ke

e 10

:3+27x—x3

215. HaijiguTe HauoboJbIIee 3HAYeHNe PYHKIMHU Y Ha oTpe3ke [—3; 3].

e 57

=x>—3x+4

216. Haiigute HauOoIbLIEE 3HAYeHUE (PYHKIIUH y HA OTpe3Ke [_2; O] .

°* 6

—x' +5x°— 16

217. Haijigute HauOo bLIee 3HAYeHUE (PYHKIIUH y Ha OTpe3Ke [—9:1].

e -10

218. HaiiguTe HauMeHbLIee 3HAYeHHe GyHKuuu y = 15 + 12x + x> na orpeske [—2; 2].

o -17

y:x% — 18x+29.

219. HaiiauTe TOYKY MUHUMYMa (pyHKINH

o 144

y=x3 —21x+11.

220. HaijiguTe TOYKY MUHUMYMAa (PYHKIIUH

® 19

4.2.3.7. IlepBooOpa3Has pyHKUNH, €€ IPUMEHEHHE

Tecm:
1. ®ynkuus F(x) =-0,5 cos 2x + C npeacrasiisier c000il MHOKECTBO BCEX IEPBOOOPA3HBIX
NI PYHKUIMU:
o f(x)=-sin 2x
o f(x)=sin 2x
o f(x)=-0,5sin 2x
e f{(x)=0,5sin 2x
2. ®yukuusa F(x) =2 In(0,5x-1) saBjsieTcst 0JAHOI U3 NepBOOOPA3HBIX PYHKIMU:
o f(x)=2/x
o f(x)=1/(0,5x-1)
o f(x)=2/(0,5x-1)
o f(x) =In(0,5x-1)
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. Ykaxure nepsoodpasnyo ¢pynkuum f(x) = cos x, rpadpuk KOTOpOii MPOXOAUT Yepe3

Touky (0;1):
F(x)=sinx—1
F(x) = sin x+1
F(x) =sin x
F(x) = —sin x+1

. Haiiaure o61mmii Bua neppoo6pa3noii nas pynkmun f(x)= 141

2Vx+1 x

o + In|x| + C
—Vx + 1 +n|x| + C
—2Vx+1+In|x| + C

Vx+1+n|x| +C

2vVx + 1+n|x| + C

. Ykaxure nepoodpasuyro pynxuun f(x) =2x +4x3 -1
x>+ x*—x

2x% + 4x*

2+ 12x°

x2+x*

. Ykaxure nepoodpasuyio pynxumun f(x) = 3x*+ 2x -4
X3+ x? - 4x

6x+2

x>+ x?

X+ x —4x

- Haiiaure HeonpeaeaeHublii naTerpa or pynxkuuu f(x)=3x+1)>
(3x+1)6
+ C,
6

S

—+x | +C,
L2

6
(3x+1) ‘e
18

5(3x +1)4 +C,

. MHO0eCTBO NepBOOGPA3HBIX PYHKIMH /(v)=3x>-2x+4 HMeeT BUA:
X -x+4+C

¥ =x2 +4x+C
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o O

10.

11.

12.

13.

14.

15.

16.

17.

6x—2
6x—-2 4+C

Yemy paBeH onpeaeseHHbIH HHTErpaa ot pynkuun f(x)=x3+2x na uurepnaie ot a=-1
no b=1?

0

ILnomanpb purypbl, OrpaHUYeHHON JUHUAMHA y=4—x% )y =x+2, paBHA

4,5

Haiigure HeonpeneseHublii uuterpai or pyukuun f(x)=(1-4x)>
(1-4x)’
I C;

4
(x —2x2 )4 +C;
3(1-4x)* + C;

4

(-4, .

16

MHoxecTBO 1epBOOOPa3HBIX PyHKIUM [(x)=5x* —8x +1 MMeeT BUJ
¥ -4 +1+C
-4 +x+C
20x° -8
20x° — 8.4
Yemy paBeH onpeaeJeHHbIH uuTerpai or pynkuuu f(x)=3x>+4x Ha uHTEPBAJIE OT A 10
b, ecaim a=-2, b=1?

8

ITnomans purypsl, OrpaHNnYeHHON JUHUAMHA y =4x—x% y =4—x, paBHA

4,5

ILnomans KPUBOJIHHEHHON TPaneunu, OTPAHHYEHHON cBepXy rpaguKoM GyHKIHMHU Y =
2x Ha [0;3]paBHa (B KB.el1.):

9

Haiigute niiomaas Gpurypbl, OrpaHu4eHHON 32IaHHBIMU JMHUAMU Y = 0, x = e, x =

ez, y = Z (B KB.ell.)
X

2
Haiigute niiomaas purypbl, OrpaHN4eHHOM 32 JaHHBIMU JIMHUAMU Y = 0, x = 1,x =
1

ey="_

X
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18.

22.

23.

1

HaiiTu Bce nepBoodpasubie pynxkunu f(x) = 2(2x + 5)*

%(2x+5)5+c
%(2x+5)5+c

§(2x+5)5+c

. g pyHkuum y = -3 sinx HaiiiuTe nepBoodpasHylo, rpa)uk KOTOPO# MPOXOAUT Yepe3

Touxky M(0;10)
—3cosx + 13
3cosx+7
—3sinx + 10

Scosx + 1

. s pyHkumu y = 3sinx HaiiiuTe nepBoodpasHylo, rpaguk KOTOPOH NPOXOAUT Yepe3

Touky M(0;10)
-3cosx+13
3cosx +7
—3sinx + 10
3sinx + 10

. Onpenenure pyHKumIo, 1ist Koropoii F(x) = x2 — sin2x — 1 saBasiercst

NepBO0OPA3HON:

x3
f(x)="—+cos2x+x
3

f(x)=2x—-2cos2x

fx)=2x+ 1_c0s2x
2

x3 1
F(x) = _ +_cos2x+x

3 2
Haiinute nepoodpasuyo s pyuxuuu f(x) = 4x3 + cosx.
F(x)=12x* —sinx+c¢
F(x)=4x> +sinx+c
F(x)=x*-sinx+c

F(x)=x*+sinx+c

s pynkuuu f(x) = x* Haiiaure nepsoodpasuyio F, npuHAMAIOIIYIO 32 1aHHOE
3HaYeHHe B 3ajaHHOI Touke F (-1)=2
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24.

25.

26.

51
Foy X +2-

3 3
Fr)=2x+20
3
DAl |
Fx)=—"+42-
3 3
X 1
F)= -2~
(x) 3 3

1
Hajigure nuiomaab GuUrypbl, OrpaHUYeHHOM JUHUAMHU Y = Jx B oy= > X

—_ DN

N

[u—

X

Onpenenanre GpyHKIUIO, 17st Kotopoii F(x) =—cos _ -x*+4 saBasercs
2

nepBoOOOPAa3HOIi:

F(x) = —sin * - 322
2
()= lsin ¥ -3
2

2
1 . x ’
f(x)=—_sin "~ —3x
2 2

() =2sin ¥ -3
2

Haiiqure nepsoodpasnyio 1 pynkuun f(x) = x* — sinx

3
X

F(x)=——cosx+c
3

F(x)=2x—cosx + ¢
¥
F(x) = ?-I-cosx-l-c

3
Fx) = x;+sinx+c
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27.

29.

@)

Jas pynxumu f(x) = 2x - 2 HaliguTe nepoodpasnyio F, rpaduk koTopoii npoxoaur
yepe3 TOUKy A(2;1)

F(x)=-x*-2x-1
F(x)=x>+2x+2
F(x)=2x>-2
F(x)=x*-2x+1

. Haiizure njaomaab KPUBOJIMHEHHON Tpanenuu, OrpaHuYeHHON JIMHUAMHA y = 2x%,y =

0,x=2

BriGepuTte nepsoodpasnyio nias pynkuun f (x) = 4x —1.

F(x) =16x* - x
F(x) = 26

F(x) =2x* —x +1
F(x) =162

30. Kakasi u3 1aHHbIX QyHKIUI He SIBJIsIeTCS NepBooOpa3Hoii 1A GyHKIMHI

f(x) =sin2x ?

1
F(x)=— _cos2x

2
1
F(x)=2-_cos2x
2
F(x)=-2cos2x

1
F(x)=4—-_cos2x
2

31. A7. Haligute muomanb GuUrypbl, OrpaHu4eHHON JMHUSIMHA

@)

y=sinx, y=0,x=0,x=1,

T
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32. Haiigure miomanb GUrypbl, H300paKeHHOl HA PHCYHKE

2
° 3
4
e 3
o 1
5
° 3

39212

33. Haiiagure miomanb GUrypbl, H300paskeHHON HA PHCYHKe

7
° 3
10
° 3
9
¢ 2
7
° 2

34. Haiinure muiomaab GuUrypbl, H300pa:keHHON HA pucyHKe * -+ 141¢

26
.« 3
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o 3

o 8
29

o 3

35. BriGepiTe nepBooSpasnyio aas gymkmm £ (x) = 2 — .
o F(x)=2x-2*

o F(x)=-0,5x* +2x+1

C Fr)=2-2

o F(x)=-0,5x?

36. Kakast u3 1aHHbIX QYHKUIMI He SIBJISICTCHA IePBO0OPA3HOM I PYHKIHUHN

f(x)=cos3x?

F(x) :2+lsin3x
3

O

o F(x)= lsin3x
3

F(x)= 2—lsin3x
3

O

F(x)= 4+lsin3x
3

37. Halipure muomanb GUrypbl, OrpaHH4eHHON JTUHUSMH

Y =COS X, y=0, x =0, x:_z.

vehRE ume s

38. Haiigure niomanb GpUIypbl, H306paKeHHOI HA PHCYHKE
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39. Haiigure maomanb GUryphl, H300paKeHHOH HA pHCYHKe

7
° 3
10
° 3
7
°
9
o 2

40. Haiiaute miomanb (GpUrypsl, n300paskeHHON HA PHCYHKe

26
« 3
29
=
o 8

41. @ynknusa F(x) = 7sinx + 10x* sipasiercst nepBoodpa3Hoi 1is1 GyHKIMu
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46.

47.

. 1
. Hagure 061uii Bua nepBoodpa3ubix A pyukuun f(x) = 3x2 — x* + -

f(x) = 7cosx + 40x3
f(x) = —7cosx + 40x3
f(x) = =7cosx + 2x°
f(x) = 7cosx + 2x°

X

5
F(x)=x3—x_—i+c

5 x
F()=6—4x3 -2 1 ¢
X

5
F(x) = 3x2 e

5 x

5
F(x) = 3x2 —x_—1_+C

5 3x3

. Aas pyukunun f(x) = 3x2 — 6x HaliAuTe MEPBOOOPa3HYI0, rPadUK KOTOPO MPOXOAH

yepe3 Touky M(2; 5)
F(x) = x3 — 3x2
F(x) =x3—-3x2+9
F(x)=9

F(x) =6x—6

. Hailigute nepBoodpa3uyio pynkuuu f(x) = 3x2 — 2x + 4, rpaguxk KOTOPOIi MPOXOIUT

yepe3 ToukyA(—1; 1)
Fx) =x3—x2+4x+7
F(x) =6x—2
F(x)=x3—-x>+4
F(x) =x3—x2+3

. Hailigute niomansb ¢purypsl, orpaHuyenHoi Junueid y = 1 — x3 u ocsio Ox

3
k]
1
4
1

o

3

Hajigurte njomanb Gurypsl, orpaHudeHHol JuHussiMu y =2 —x3, x = -1, x =1

4

Hajigurte njomansb Gurypsl, OrpaHu4eHHONH JUHUAMU Y = —x2 —4x,x = -3, x =1
1

6—
3
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48.

® O

49.

51.

BourumcanTe miiomanb 3alipUX0BAHHON (PUTYPBI

Beruucianre miiomaab 3alIpUX0BAHHON (PUTypbI

21

g ke A
W] =

. Hailinute nepBoodpa3suyio pynkuuu f(x) = 3x2 + 2x — 3, rpagux KOTOPOIi NPOXOIUT

yepe3 ToukyA(1; —2)
F(x)=x3+x2—-3x—1
F(x) =6x—2

F(x) =x3+x2—-3x+3
F(x) =x34+x%2—-3x—15

Ykaxurte popmy.iy, 10 KOTOPO MOKHO BIYUCIUTH IVIOIIAAb 3aAIUTPUXOBAHHOM

(¢urypsl, n300pakeHHOH HA PUCYHKeE

(4 = (x = 2)% — x)dx
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55.

. Haligure kakyr0-J11u00 nepBoodOpasHyr0 PyHKIHH y = 3_2
4

74— (x - 2)Ydx
— [2((x = 2)? = x)dx
[0 —4— (x - 2)%)dx

Jo (Gx = 1)? = x)dx

X

3+
4x

5-3
4x

4+ 3
453

. Jdnsa pynknum y = -3 sinx HaliiuTe nepBooOpPasHyIo0, rpaMKk KOTOPOil MPOXOIMUT Yepe3

Touky M(0;10)
—3cosx + 13
3cosx +7
—3sinx + 10

5cosx + 1

. BoiGepuTe nepsoodpasnyio aas pyakmuu f (x) = 4x -1,

F(x) =16x* —x
F(x)=2x*

F(x) =2x* —x+1
Flx) = 1622

Kakas u3 1aHHBIX YHKIHIA He siBJIsIeTCS epBO00Pa3HOM A1 PYHKINHU
f(x)=sin2x ?

Fx)=— lcos 2x

2
1
F(x)=2—-_cos2x
2
F(x)=-2cos2x

F(x)=4- lcost
2
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56, Haiignre niomans ¢purypbl, orpanuyennoii munusavmu Y =sinx, y=0,x=0, x=m7
o 2

57. Kakasi u3 J1aHHBIX (D)YHKIIMI He SABJIAETCH MePBOOOPA3HOM NI (PYyHKIIUM

f(x)=cos3x?

F(x)= 2+£sin3x

5 3
1.
F(x) = _sin3x
- 3
l .
F(x)=2-_sin3x
o 3
F(x)=4+ lsin3x
5 3

58. Haiiaure nepsoodpasuyio F pynxuun f(x) = 3x? + 4x3, ecaun F(2) = 15
o Fx)=x*+x*-9

o F(x)=x>+2x*-25

o Fx)=x*+2x’-17

o F(x)=2x*+2x*-33
s'w ."II
-
i ‘\_/
59. 0 " Ha pucyHke n300pa:kéH rpaguk HEKOTOPOi
7
F(x) =2 + 300" 4+ 305x — -
¢ynxuun Y = f(x). DyHKIHS S — onna u3

NnepBoo0pa3HbIX PyHKIUHN f (x) Haiigure miiomaab 3aKkpameHHoi purypsl.

e |2
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60. * »’ Ha pucyHke n300pa:xeH rpaduk HeKoTOpOii

F(x)=2x" —54x% +488x— =
v = f(x). (x) =2x x° +488x 2
(pyHKUIHH N DOyHKHUA — O/IHA U3 NIePBO0OPa3HBIX
GyHkuun " Haiigure miomanp 3aKpanieHHOH PpuUrypsol.
e 3
61. " » 1 " Ha pucyHKe n300paskén rpaduk HEKOTOPOii
_ F(x) =x" =300 +301x — =
pyHxuumn y= f (x) DOyHKUMA ) 9 — oHA U3 MEPBOOOPAHBIX
Gynxuun f (x) Hajigure miomaab 3aKpamieHHOH GuUrypsol.
o 4
u
u
w
v
62. ¢ » | +* Ha pucyHke n3o0paxkén rpadpux
12
_ F(x) =2x" — 60x* + 601x — —
Gynkuun Y = f(x). DyHKIAS 7 — oxHa U3 MEPBOOOPA3HBIX
pyHxuun fx - Haiiaure miiomanb 3aKkpameHHon Gurypsl.
® 6
‘. f
-
||
R/
v
63. - > Ha pucyHKe n300paxéH rpaguk HEKOTOPO
_ F(x) = 2x" + 60x” 4+ 602x — =
¢ynkuun Y = f(x). DyuKuus ) 4 — oHA U3 MEPBOOOPAZHBIX
pysxuun f (x - Haiiaure miiomanb 3aKkpameHHol Gurypsl.
o 3
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64. - -3 " Ha pucyHKe H300paKén rpa HEKOTOPOM
Y f), preyHIce HjTRRCH TRAPI HEQTOR
$yHkuuu ) DOyHKIUA — O/IHA U3 NepPBO0OPa3HBIX
(pynkumnu " HaiiguTe m1omans 3aKpalleHHOH QUrypsbl.
e 8

65. - - ~ Ha pucyHnke u300paxéH rpapmk HeKOTOPOH

20
_ F(x) =20 +24x> +97x — —
dynxkuun Y — f(x). DOyHKums ()) = 20"+ 245+ 97

3 — oHa U3 MEPBOOOPA3HBIX
¢pyHKumuun f (x) Haiigure miomans 3aKpameHHol Gpurypsl.

-*Ha pucyHke n300paxéH rpapuk HeKOTOPOi
2 7

o F(x) =2x +24x* +99x — —

Gynkuun Y = f(x). DyHKIAS )

— O/IHA M3 NMePBO0OPa3HBIX
GyHxuun f (x) Hajigurte miomaab 3aKpamieHHOH Gpurypsol.
e 3l

67. -+ - " Ha pucyHKe n300paskéH rpapmk HEKOTOPOM

_ 3 2
¢ynkuun Y — f(x). DyHKuus Fx) =" +9x" +31x—1 — OJIHA U3 NePBO00Pa3HBIX

pysxuun f (x - Haiiaure miiomanb 3aKkpamieHHon GuUrypsl.
o |
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68. -~ Ha pucyHke n300paxéH rpapmk HeKOTOPOH

1
F(x) =2x° + 18x* 4+ 56x — —
y=f(x). 12
GyHxkuun DyHK 1 — o/1HA U3
nepBooodpa3HbIX GyHKIUMN " HaiiauTe mIoIaab 3aKpaIieHHoi GpUrypsbl.
o 3
| Ji'
III‘II IIIII
W
v
69. 2 + * Ha pucyHke n3o0pa:kéH rpadguk HeKoTOpoii
17
- F(x) =2x> — 18x* + 55x — —
¢y YV = f(x). DOyHKUMSA 7 — omHa U3 MEPBOOGPAZHBIX
¢pyHKumMn f (x) Haiigure miomans 3aKpameHHol Gpurypsl.
e 3
|
'\.
\
\ ‘
w
| 4
70. 0 . * Ha pucyHke n3o0paxkéH rpadgux HekoTopoii

F(x)= §x3—6x2+19x—2

Gynkuun Y = f(x). DyHKIAS — 0/IHA W3 MePBOOOPA3HBIX

GyHxuun f (x) HajiguTe miomaab 3aKpamieHHOH GpuUrypsol.

* 9
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71. ¢

- * Ha pucynke n300pafH rpadk HeKOTOPOii

F(x)==x> — 12" +73x— 13
y=f(x). ®=3
Gynxuun DyHK % — o/Ha u3
NnepBoo0pa3HbIX (PYHKINHU " Haiiure miomans 3aKpalleHHOH GUrypbl
® 6

72,0

. « * Ha pucyHnke n3o0pa:kén rpagux HeKOTOpOii
¢ynxuun Y — f(x). Oynkuus g

19
(x) = x> — 21x% 4 149x — — —oanams
MepBO0OPA3HBIX PYHKIHH f(x).

Hajigure miomanb 3alcpameﬂllgi/i ¢urypsol.
e 6

73.¢

- * Ha pucyHke n3o0pa:kéH rpaguk HeKOTOpoOii
¢ynxuun Y = f(x). OyHKIHSA F(x) =x° —21x% + 152x — — — 0O1HA U3

NnepBoo0pa3sHbIX PYHKIUH (x). Haiinure miiomanb 3aKkpaeHHoi purypsl
o |

74.

-+ > Ha pucyHke n300paxéH rpapmk HEKOTOPOH

2 1
_ F(x) =2x" —48x% +385x — ~
¢yuxkuuu YV — f(x). D yHKIHA ®)

3 — oHAa U3 NepPBOOOPaA3HBIX
pysxuun f (x - Haiiaure miiomanb 3aKkpameHHol Gurypsl.
® 6
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2:KEH rpagduK HEKOTOPOH

75.¢ 0 »* Ha pucysike H306P
y = f(x) F(x)= §x3—20x‘+201x—§
(pyHKIIUH (x) " ®ynkuus ) — O/IHA M3 NepPBO0OPa3HBIX
(pyHKuMu " HaiiinTe m10maab 3aKpanIeHHoil Gpurypel.
e 9
O
-'lll \'u
."illl II\"
76. -0 = "* Ha pucyHKe n300paxkéH rpaduk HeKOTOpPOi
45734, 280 18

X) = ——X" — —x" — —x— —
3 3 S5 — ogHa u3

o F
¢ynxuun Y = f(x). DyHKIHS 9
nepBoo0pa3HbIX QyHKINH f(x). Haiiaure nuiomans 3akpameHHoH Gpurypsl.

°* 6

« “Ha pucyHnke n300pa:éH rpagpuk HeKoTOpOi

1 51
X 4+ 2 —105x—3

77,
F(x)=
®) 2 4 — ojHA U3

¢ynkmun Y = f(x). DyHKIASA
NepBO0OpPa3HBIX (PYHKIUH f(x). Haiiaure niiomans 3aKpamieHHOM (PUIypbI.

® 6,75
® 6.75

P 2

y o,

78. -  * Ha pucyHKe H306pakén rpad Kk HeKOTOpOi
1 5
() = — = + =" —42x — —
11 — oxHAa U3 NepBOOOPA3HBIX

¢ysxuun Y = f (x). ®ynkuuss 5 10°
pysxuun f(x). Haiigure niiomaahb 3aKpaleHHoi purypsl.

o 27
o 27
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iy

79. - -7 "* Ha pucyHKe #1300pakéH rpaguk HeKOTOPOii
— Flx)=—=x"— —x"—35x——
y f (x) 6 4 11
(pyHKIIUH N DOyHKIUSA — O/IHA U3 MEPBOOOPA3HBIX
GyHxuun " Haiigure miomanp 3aKpanieHHOH PpuUrypsol.
e 2725
e 225
y
A
ff/ \\\
i \ . .
80. "~ Ha pucyHke u300paxkéH rpaguk HeKOTOpPOii
F(x)=—=x"—=x* = 30x— —
Gynkuun Y = f(x). DOyHKuMst ) 5 2 8 — oaHA M3 NePBOOOPA3HBIX

¢pyHKumMun S (x) Haiigure miomans 3aKpameHHol Gpurypsl.

e 125
e 125
AT
4
£ \‘\.
£ A X
81. - " Ha pucyHke n300paxén rpaduk HeKOTOPOH
1, 33, 297 1
_ Fx)=—o2x'——x" ——x— =
dynxumn Y = f (x). Dyuknus 30 4 5 2 — ogna us
nepBoo0pa3sHbIX QyHKIUH f (x) Haiiaure niiomans 3aKkpameHHon GUrypsl.
® 495
e 495
== "
x/ \\\
’/ l‘l"‘" 'E
82. —* - """ Ha pucynke u300paxén rpaguxk HEKOTOPOi
7
Flx)=——=x’ — 24> —42x — =
Gynkuun Y = f(x). DyHKIAS W= %" 1 _ommams NepPBO0OPa3HBIX

pysxuun f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

o |
PN
y: N
) N
| \‘\
83. -5 " Ha puCyHKe H300pakéH rpad)uK HEKOTOPOii
Fx) = . 21 > 135 o 13
¢ynxuun Y = f(x). DOyHKOus 4’ 4 47 2 —ogHau3

nepBoo0pa3sHbIX GQyHKINH f(x). Haiiaure nuiomans 3akpaieHHoH Gpurypsl.

e g
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85.

86.

87. %

88.

" Ha pHUCYHKe n306pamen rpadux HeKoTopoii
dyskwmn y — £(x), @yHKuus F(x) = —x' =21 — 144x —
nepBoo0pa3HbIX QyHKUIMHU f ( x). Hajigure niiomaab 3aKkpameHHoi Gurypbl.

4 — 0aHa M3

4
———_ Y
— —i I.:'.‘-"' o o
8 6 Ha pucyHke n3o0paxén rpapuk HeKOTOpPOi
F ) 15 21, 72 4
X)=——x ——Xx ——x— =
¢yuxuun Y — f(x). DyHKuus 10 10 5 3 —oanamus

nepBoodpa3HbIX GQyHKINH f(x). Haiiaure nuiomans 3akpaeHHoH Gpurypsl.

0,4
0.4
4
-8 -5 """ Ha pucyHke n300pakéH rpapuk HeKOTOPOi
1 39 ,
_ F(x)= —=x’ — —=x* —24x— —
Gynkuuu Y — f(x). ®yukuus 5 10 6 — onHa u3

nepBoo0pa3HbIX QyHKINH f (x) Haiiaure nuiomans 3akpameHHoH Gpurypsl.
2,5
2.5

-
11k

Ha pucynke n300paxén rpaguk HeKOTOPOM
9

1 .
F(x) = —§x3——x2— 12x— -

¢ynkuun Y = f(x). DyHKIHSA 4 2 — oHa U3 MEPBOOOPA3HBIX

pysxuun f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

T - " Ha pHUCYHKe n306pameﬂ rpaq)mc HEKOTOpOi
¢ynxuun Y = f(x) ®ynxuus F(x) = —x’ —18x* —105x —20 — oiHa U3
epBoo0pa3HbIX PyHKIUHN f (x) Haiigure miiomaab 3akpamieHHoi purypsl.

1
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90.

91.

92.

93.

T E " Ha pHCYHKeE n306p§men %ag)mc HEKOTOpOoH
dynkumn y — £(x), CyHKuus F(x) = *Z)‘ T 90x — 10 _ oppa u3
MepBO0OPA3HBIX (PYHKIIUM f( x). HajignTe miiomanb 3aKpameHHoi Gurypol.
5
iy
/_,.-"_"m
A \\ X
- - """ Ha pucynke n3o0paxén rpadMK HeKOTOPOii
F(x)=—=x—2x*-9x— =
bynxuun Y = f(x). ®ynknus (x) 6 4 2 — onHa u3
nepBoo0pa3HbIX GQyHKINH f (x) Haiiaure nuiomans 3akpameHHoH Gpurypsl.
2,25
2.25
(1
AT
=5 —3 """ Ha pucyHke n300paxén rpaguk HEKOTOPOi
12 ,
Fx)=—=x — —x*—9x— =
bynknmn Y = f(x). ®yHKIHs 5 5 5 — oxHa u3

NMepBo00pPa3HBIX PyHKIUHN f (x) Haiigute nuiomaas 3akpameHHou Gurypsl.

0,8

i * Ha pucyHke n300pakéH rpadpuk HeKoTopoit
4

1
_ F(x)= ——x — —x> +3x— —
¢ynxuun Y = f(x). DyHKuus 18 4 Il — onna u3

nepBoo0pa3sHbIX QyHKIUH f (x) Haiiaure nuomans 3aKkpaleHHoH GpUrypsl.
20,25
20.25

I.I'. . b . <
! 4+~ Ha pucyHke n300pa:kéH rpadguk HeKoTOpOit
18

25 2
F(x)=——-x"4+ —x"——x—38
¢yuxkuuun YV — f(x). DyHKIHA ) * ‘ )
pysxuun f (x) Haiigure miomanb 3aKpamieHHOH (PUTyphlI.
1,6

1.6

5 5 5 — O/IHA U3 NMePBO0OPa3HBIX



If‘

A .

04, " 2 5 " Ha pHCYHKe mloﬁqpaxgég rpafux yegoTOpoid
Flx)=—=x"4+—-x"——x——
y=fx). =g T T3 g
GyHxkuun DyHK 1 — OJIHA U3
NnepBoo0pa3HbIX PYHKIHHI " HaiiguTe miomaim 3aKpalleHHOoH (pUrypsl.
e 15
e 15
W /
y
.-"f
95. " 3 " " Ha pucyHKe H300pakéH rpaduk HeKoTopoii
| , 03 16
. F(x)=—=x"43x"——x— —
bynknmn Y = f(x). OyHKIHs 5 5 3 — onua u3
NnepBo00pPa3HBIX PyHKIUHN f(x). Haiigure nuiomaap 3akpameHHou Gurypsl.
e 64
°* 64
PN
y N
w A ) )
96. " i v * Ha pucynke n300paxén rpaduk HeKOTOpPOH
7 D
F(x)= ——x +—=x*—Zx—15
dynxuun Y = f(x). @yHKuus () 18 12 3 — oaHAa U3
NnepBoo0pa3sHbIX PYHKIHH f (x) ‘Haiaure miomanb 3aKpamieHHOH (PUIyphl.
e 20,25
e 20.25
V.
[ \
4
I )
T J—l"ll. II. L
97.°¢ ! 7 " Ha pucyHke n300paxéH rpadpuk HeKoTOpoi
Fx) 1 ng12] , 154 7
X)=——=X +—x" ——x— =
¢ynxuun Y — f(x). DyHKIHS 30 20 5 3 — oaHa u3

nepBoo0pa3sHbIX GQyHKINH f(x). Haiiaure nuomans 3akpaleHHoH Gpurypsl.

e 495

iy

98. " ! v " Ha pucyHKe H306paxén rpaguK HEKOTOPOii
|

5
xX) = Ot - —x— =

F ——
¢ynkuun Y = f(x). DyuKuus ( 18 6 34— oana u3 nepBooGPA3HBIX
pysxuun f (x) Haiigure miomanb 3aKpamieHHOH (PUTyphlI.

°® -58064
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99. " 6 5 " Ha pucynKe,§300 éH rpapuK HEKOTOPOii
o) T ey Pgb nevorop
y=f(x). 300 4 579

GyHkuun DyHK 1 — o/1HA U3

NnepBoo0pa3HbIX (PYHKINHU " Haiiure miomans 3aKpalleHHOU GuUrypsbl.
o 23

_ A
100. " 6 9 " Ha pucyHke n300paxén rpadux
5

Fx)=——x+ -2 — —x—=

nexoropoii gpynxuun ¥ = J (x). Dyukuus 10 4 5 2 —onnams

1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure muiomans 3aKpameHHol (Gpurypsl.

e 135
e 135
O
."flr \\'\
101. 8 v " Ha pucyHKe u300paskén rpaduk HEKOTOPOi
3, 81, 6
_ F(x) = —2xX + —x* — 144x — —
¢ynxuun Y = f(x). DyHKIHS (x) 5 5 11 — ogna u3
NnepBoo0pa3HbIX PYHKIHH f(x). Haiiaure miiomanb 3akpamieHHoNl GUIypsl.
e 24
e 24
Ha B
A
. )
102. " 8 1" 7 Ha pucyHke H300paxéH rpapuk
1 27 ,
. F(x) = ——x 4+ =x* —60x— 1
nexoropoii pynxuun Y = J (x). @ynkuus 4 4 — o/1HA U3

nepBoo0pa3HbIX QYHKIUH f (x) Haiigure niomans 3aKpamieHHOH (PUIyphbl.

e |

4.2.3.9. KoopauHaThI M BEKTOPHI

Tecm:

—_—

. Jlanbl Toukn A(4; 5; 1) m B(0; 9; -8). Uemy paBHa aiuHa oTpe3ka AB?

EFE
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2432

. YKaKHTe apy KOJLTHHEAPHBIX BEKTOPOB:
aﬁ(l;4;5)PI 2(0;8;—1)
a(2:8:-1), b(4;16;-2)
a(0;0:0) " b(8:4:3)
a(122), b(-12:2)

azl;—3;4)Hl;(4;—3;1)

—
— —_

. Bexrop m(4;-8;6) OPTOTrOHAJIEH BEKTOPY 71 . YKaKUTE KOOPAUHATHI BEKTOpA 7 &
n(—1;-2;-3)

n(1;2;3)

n(=2;2;4)

n(2;-2;-4)

n(-2;-2;4)

. BbIYMCINTH KOOPAMHATHI cepeAuHbl oTpe3ka AB, ecoim A(-10; 25 3) m B(0; 165 -7).
(5;-8:2)

(—5:9;-2)

(—5:8;2)

(5:9:-2)

(—10;14;-4)

(\/; V2 \/E) N(2\/§;3\/5; \/3)

. Uemy paBeH MOIyJIb BEKTOpa MN ,ecamu M
J5

V13

J11

V3442
V2443
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- -

6. BbIYMCINTH CKAJISIPHOE MPON3BeleHHEe BEKTOPOB a(2;—l,5;4) " b(—3,5;2;())

e -10
7. /laHbI BEKTOPBI ﬁ(_ ;D m 5(1 3,_) BbruncanTh KOOPpAUHATHI BEKTOPa
53 4 8 2
m=15a—-8b.
T2
o 151515
7 1
(== —;10)
o 8 8
o (=3;-15;-5)
o (=3;2;7)
o (1211

8. danbl Touxku A(0; 18; -1) u B(4; 13; 0). Uemy paBHa qiuHa oTpe3ka AB?

EFE

V32

9. VYkaxurte napy Ko/UIMHeAPHBIX BEKTOPOB:

)

a(1:4:5)  b(0:8:-1)
a2:8:-1), b(4;16;-2)
a(0:0:0) , b(8:4:3)
a1 2;2) b(-1:2;2)

a(1:-34), h(2:—6:8)

O

—

10. Bexkrop m(—1 ;—4;3)0pT0r0HaneH BEKTOPY 7. YKAKUTE KOOPAUHATHI BEeKTOpA 7 :

n(=1:-2:-3)

o

2(1;2;3)
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15.

. Yemy pasen moay.nb Bekropa MN | eciu M (2

n(=2;2;4)
;(2;—2;4)
;(—2;—2;4)

. BBIYMCJIUTH KOOPAUHATHI cepelnHbI 0Tpe3ka AB, eciiu A(-5;1; 10) u B(-5; 15; -14).

(5:-8:2)
(=5;8;-2)
(—5;8;2)
(5:9;-2)
(-10;14;-4)

. BolunciinTe KOOpaMHATHI cepeTunbl oTpeska AB, ecotn A(1;—1;3),B(3;—1;1)

(2;-1;2)
(2;152)
(-2;-1;2)
(-2;1:2)

E——

V3:342:45) N(V3: v2:0)
4

J7

Vit

Jis

V2+43

. TIpu KaKOM TOJIOKHTEHLHOM 72 BEKTOPbI (2n +2:1;2 ) u (n;O;—Z ; OpPTOTOHAJIBLHDI?

-2:1

— -

BoruncnTh ckasipHoe nponsserenne sexropos d(1;—1,5;8) u b(5:;2;1,5):

14
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-

16. Nanbi Bexropst @(3;—3;5) u 5(3;0;5). Beruncants kKoopauHaTHI BeKTOpa m=5a—6b.

T2
., 1515715
7 1
(== —;10)
o 8 8
o (-3:-15:-5)
o (3:27)
o (T:Z11) R
S - {31 {-3,-6,9).
17. ¢ 2, 3.5b ¢ Torna koIMHeApHBIMU OYAYT
BEKTOPBI...

o a ub”
o b7 uc
- -

® auc
_)
18. M (x1;5 ¥15 21)> K (x25 y25 22). Torna xoopauHaThl BeKTOpa KM pagnt...
o {x1—x2y1— Y2 21— 22}
o {xz2—x1;y2—y1;22 — 21}

X1+x2  yityz  zi+zp
o { 1 ) 2 1 2 2}

19. ¢ m;n; k " Torna BepHO, 4TO...

-

| |_)

=Vm+n+k

o [7a”" = Vm2 + n2 + k2

o | 7 =mnk

20. Janbl Toukun M (-1;2; 3) u B (1; —1; 5). Toraa koopaAnHAThI BEKTOpPa BJ_\} PaBHBI...
o {-2;3,-2}

o {2;-3;2}

o {2;1;2}

o {0;1;2}

o {0;3;-2}

,
21. 4 (41305 2), B (1;-2; 3). Torma | 4B1= .
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e 3

N
22. M (x1; 15 21)> K (x25 y2; 22). Torna nimna sexropa KM pasna...

o V(x1—x2)2+ (y1—v2)? + (21 — 22)?
o V(x1+x2)%+ (y1+ y2)? + (21 + 22)?

o V(x1+y1+z1)? + (x2 + y2+22)?

-

23. Nanbl Touku K (25 -1; -3) u M (1; —2; 3). Torna koopanHaThl BEKTOpa KM PaBHBI...

o {LL-1;6}
o {1,-1;0}
o {3;-3;6}
o {1,-3;0}

24. 4 (7; 15 -5), B (4; -3; -5). Torna | 481=
e 5

25. Kakoe yTBep:x/1eHue BepHoe?

A
- — — - o

o ab=lal-|b|-cos (a, b).

A
-

ab=lal-|b|-sin (a, b).

A
- - >

la|-|bl=ab -cos (a, b).

- -

{

26. CxaasipHoe mponsBeaenne BexkTopo ¢ a5 ay; a3 y b bi;by; b PAaBHO...

e aibitazbz2+azbs

o aiazas + bibz2b3

o aibz2b3z + biazbz + bibzas

al-2:1;3} b{-42-1}

27. CxansipHoe Npou3BeJeHNe BEKTOPOB PaBHO...

o 7
5> 5 o >
g alb, a {1;—2;4m }b{Z;ZmH;—m}.Tomam:m
o (;-1
O TakKoro m HET
o 01

o -1
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29.

30.

31.

32.

33.

. Haiigure ckajsipHOe pou3BeAeHue a - b, ecim: Hz 4

2:1

Kaxkoe yTBepskaenue BepHoe?

A - -
> > |al-|b|

CcoS (a, b):T
ab
- > aﬁbﬁ
cos (a, b)=—=—=
lal-[b]

N ab
sin (a, b) = =——=—-

lal-1b]
N

{2} {124}
b

CKﬂJ]ﬂpHOG MPpOU3BE€ICHUE BEKTOPOB a 3’ 7’ u pPaBHO...

3
- - =

alb, a {n;—2;1}: b {n;l;_n}'Toman=...

2;-1
-2:1
1

TaKoI'o n HET

0

-> ->

HaiiiuTe cKaJsipHOE POU3BEACHUE a - b, eCIIM: ‘2‘:3, ‘13‘:4, 4(2;1?): 120°.

—6

-> ->

Haiigure ckajasipHoe NPOU3BeNEHHE a - b, eCIIH: ‘2‘:6, ‘5‘:1, 4(2;1;):135".

32

3v2

3

V2

3v2

6v2

« b ;

a =5, 1(2;1?): 150°,

—10V3
10v3
10

V3
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35.

36.

39.

40.

41.

42.

. HaiiauTe ckansipHoe npousBeaenue a - b, eciim: ‘2‘= 6,

5v3

Haiinure ckajsipHoe npousBeenue a - b, eciim: M=7, ‘b‘:z, Z(a;b): 120°.

=7

- ->
-

Hajigute CKAJIIPHOE NPOU3BEAeHUE a - b, eclIn: M=2, b|=5, Z(a;b): 135°.

_5v2
5v2
V2

5
2V3
22

-> ->

b|=3, z(Z;Z): 150°,

—9/3
"3
V3

9

6V3
3v3

-

. HaiiauTe yroa mexay Bextopamu ¢ u ’,ecma™ b~ =12, |a”’| = 3, 1288

=8
30°
60°
120°

Hajigure yros Mesxxkay BeKTOpamu ; {5;-2;7}m l; {75 55 2}.(OTBeT yKaxkuTe B rpaaycax)

60

Haiinure yros Mexay BeKTopamu ;{2; 151}m 1;{—1; —1; 0}. (OTBeT yKa:kuTe B
rpaaycax)

150

HaiiguTte yroa mexay BeKTopaMu a {7;0; -1} n b {7; 4; 4}. (OTBeT yKa)KNTE B
rpaaycax)

45

Haiiaure yroa Mexay BeKTopamu a {7;2; 1} n b {1; 1; 0}. (OTBeT yKaxuTe B rpaaycax)
245



43.

44,

45.

46.

47.

49.

50.

51.

52.

30

HajiguTe yroJ Mesxxay BeKTOpamMmu a {4;5;-2} n b {75 -5; —4}. (OTBeT YyKa)KUTE B
rpajaycax)

135

Haiigure yroJ Mexxay BeKTOpamMmu a {-4;1;1} n b {-1; —1; 0}. (OTBeT yKa:xkuTe B
rpagycax)

60

BbIYMCIUTD YIoJ MeXKIY BEKTOPaMHU a(3:3;0) , b(3:0:0) . (OTBeT yKauTe B rpaaycax)

45

BuIuMcanTh yroy Mexay BeKTopamMu a(024;4) ) | b (0;3 ;0) . (OTBeT yKaxuTE B rpagycax)

45

Jaunbl koopaunatel Touek: A (15 -1;—4), B (-3; -1; 0), C (-1; 2;5), D (2; -3; 1). Torna
KOCHHYC yrJyia Me:xay npsiMbiMu AB u CD paBeH...

-0.7
-0,7

. Janbl koopaunatsl Touek: C(35-2;1), D(-1;2;1), M(2;-3;3), N(-1;1;-2). Haiigute

KOCHHYC yrjia Mexkay Bekropamu C D™ u M~ ~N~(OTBeT yKa)KuTe B IPKCY
0,7
0.7

Boruncaunre yroa mexny npambsiMu AB u CD, ecin
A(3;-2;4),B(4;—1;2),€(6;—3;2),D(7; —3;1). (OTBeT yKa:KuTE B rpagycax)

30

Boruncaunre yroa mexny npambsiMu AB u CD, ecin
A(5;-8;—-1),B(6;—8;—2),C(7;—5;11),D(7; —7; —9). (OTBeT yKa:kuTe B rpajgycax)

60

Beruucaure yroa mexay npssmbiMu AB u CD, ecoin
A(1;0;2),B(2;1;0),€(0; —2; —4), D(—2; —4; ).(OTBeT yKa}KuTE B rpaaycax)

0

Beruucaure yroa mexay npssmbiMu AB u CD, ecoin
A(—6;—-15;7),B(—7;—15;8),C(14; —10;9),D(14; —10; 7). (OTBeT YKa:KUTE B
rpagycax)

45
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53. lansi Toukn A(1;3;0),B(2;3; —1),C(1; 2; —1). BeluncauTe yroj Mex1y BeKTOPAMH
C A7 u C 7B, (OTBeT yKaKHTE B Ipaaycax)

e 60

54. HaiiauTe yroa A TpeyroJbHHKa, BEPUIMHAMHA KOTOPOr0 SIBJISIIOTCS TOYKH
A(1;-1;3),B(3;—1;1),€(—1; 1; 3) (OTBeT YKaKUTE B IrPagIycax)

e 120

55. HaiiguTe yroJ B TpeyrojibHuKa, BepIIMHAMUA KOTOPOT0 SIBJISOTCA TOUYKH
A(1;-1;3),B(3;—1;1),€(—1; 1; 3) (OTBeT YKaKUTE B IPaIycax)

e 30
56. BuruncauTe yroy Me;kay Bekropamu @ {2; —2; 0} u b~ {3; 0; —3}. (OTBer ykakure
Brpajaycax)

° 60

57. BbIYMCJIUTE YT0JI MEKAY BEKTOpaMu a%{\/_Z ; \/_2 ;2} mb7{—3;—3; }. (OrBer ykaxure
Brpajaycax)

e 35

58. Beruncamre yroa mexay Bekropamu a_ {0; 5;0} u b~ {0; —_\/3; 1}. (OTBer yKaxure
Brpajaycax)

e 150

59. BuIuMcJIMTE YroJl MeskAy Bekropamu @ {—2.5;2.5;0} u b~ {-5; S;E\/Z}. Omex
YKaKUTE B Ipaaycax)

e 45

60. Jansr Touxn A(3; —1;0),B(0;0;—7),C(2;0;0),D(—4;0;3),E(0;—1;0),F(1;2;3),

G(0;5;,-7),H (—\/ E; V. g; 0) Kakue u3 3THX TOYeK JIeKAT HA MJI0cKocTH Oxy?

o
Q mm g a w e

61. Janbl Touxku A(3; —1;0),B(0;0;—7),€(2;0;0),D(—4;0;3),E(0;—1;0),
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63

64.

65.

F(1;2;3),6(0;5;-7), H(—\/E; \/5, 0) Kakmue 3 3THX TOYEK JIeKAT HA MJI0CKOCTH
Oyz?

o Q M m g O w

. Hanbl Touxku A(3; —1;0), B(0;0;—-7),€(2;0;0),D(—4;0;3),E(0;—1;0),

F(1;2;3),6(0;5;-7), H(—\/g; \/37; 0) Kakmue U3 3THX TOYEK JIeKAT HA MJIOCKOCTH
Oxz?

o QT o g o W >

. Janbl Touku A (35 -1;4) , B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HaiinuTe paccTrosiHue

MesKay cepeanHaMu oTpe3koB AB u CD.

—

Janbl BekTOpbl ¢ = (3;—2;1)ma’ = (2;—3;—1). Haiiagure |c — 2a” |

SIS

Haunbl Touku K (0; 15 1), P (25 -15 3), T (-1; y; 0). HaiiguTe TaKkoe 3Ha4YeHUE Y, YTOObI
BbINOIHsIOCH yeiaoue KT = PT.

4
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66. B kyoe ABC/I AiB1C1/l1, ycTaHOBHTE COOTBETCTBHE MEKAY BEKTOPAMH M UX B3AHMHBIM
pa3MeleHneM.

KOJUIMHEAPHBI
IIPOTUBOIIOJIOKHO HAIIPABJICHbI
CKPELMBAIOILNECS
NIEPIICHIUKYIISIPHBI

67. YcTaHOBUTE COOTBETCTBHE MEKIY BEKTOPAMHU M 3HAYEHUSIMHU UX /IJIMH.

n =(0;2;-4)

25
d=(0;1;-3)

V10
C=(-1; 4; 8) 9
b=(1;2;5)

68. I/ICHOJII)3yﬂ AAaHHbIC JJIMHBI BEKTOPOB U KOCHHYCBI YJIOB MEKAY HUMHU YCTAHOBUTE
COOTBETCTBHEC MEKTY HUMHU U SHAYCHUAMMU CKAJAPHOI0 NMNPOU3BEACHUS BEKTOPOB cma

'l =5, la~|=12, Z( ac )=60°

c -a =30
1=3, 1271 =v2_(ac)=45°
cra =3
Ic’|=5,[a"] =6, 4(“6’): 120°
c-a_ =-15

Ic’l=4,]a"=7, Z(ac)z 180°
c-a_ =-28

69. OnpeaeuTe KOCHHYC yIjia Mexay BekTtopamu a_ (2;-1;3) m B” (15 -453)

° 15

o ke

14
O 3459

o 240
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o

75.

O

@)

a2

. Kakas 3 JaHHBIX TOYEK JEXKUT HA OCH z?

A (0;3;1)
B (0;0;0)
C (0;0;4)
D (0;-3;0)

. HaliguTe KoopauHaThI cepeannbl oTpe3ka PQ, eciu P (1,25 -3; 6,3), Q (-2,6; 3,2; -5,1).

0 (-0,7; 0,1; 0,6)
0(1,9;-3,1;5,7)
0 (0,7; -0,1; -0,6)
0 (-1,9;3,1; -5,7)

. Haiigure Koopaunarel BekTopa A~ B™ 7, ecsim A (-3; 2; 1), B (15 -4; 3).

B™7(4;-6;2)
ATTBTT(-2; -6; 2)
ATTBTT(-2;-2; 4)
ATTBTT (45 6; 2)

. Hailigure paccrosinue mexay Toukamu B (-2; 0; 3), K (3; 4; -2).

Va2
V66
233
2v33

—(_035)a (——— ——)

. Harigure cymmy BeKTopOB

(0;4;_1\
J
(119 7)
. 3 )
( 19 7\
630 )
(519 23)
(630 20

13
11
6

Touka M — cepeauna orpe3ka AB. Haiinure koopauHatsl Touku B, ecoim A (25 -15 6), M
(15 4;0)

B (0; 7; -6)
B (4;7; 6)
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©)

76.

77.

82.

B (3;-6; 12)

B (0; 9; -6)

BbI4ncJaUTE YI0JI MeXKAY BEKTOPAMU C U @, ecn, ¢ | = 2, la”|=v3,c"xa”
=3 (B rpagycax)

30

Yemy paBHo peopo kyoa ABCDA1B1C1D1, eciin A (25 05 0), A1 (25 05 4)?

4

4

16

. Borunciaure pasnocts Bekropos n” —d ,ecmn’ = (—2;-1;4),d” = (3;1;-1).

(-5;-255)
(15 0; 3)

(552;-5)
(-5, 0; 3)

. JlaHO BeKTOp 5= (6;—8;0). HaiinTe KOOpAMHATHI BEKTOPA —1,55 .

(9;12;0)
(-9; 12; -1,5)
(9; 12; -1,5)
(-9; 12;0)

. HaliguTe KOOPAMHATHI TOYKH, CHMMETPUYHOI TOUKe A (-1; 35 2),0THOCUTEIbHO TOYKH

Q (3; -1;4).
(5; 1; 10)
(5;-1;6)
(7;-5; 6)
(-7;5; -6)

. Haiigure paauyc 1 koopauHaTel nenTpa chepbl X2+ y? + 72 — 2x + 4y — 2z = 31

O (-1:2:-1),R = /37

0(1;-2; 1),R= /37
0(1;-2;1),R=37
0 (-1;2;-1), R =37

JNanbl BekTopol ¢ = (—1;3;7) ma” = (6;2; —8).Haiigure KoopauHATHI BeKTOpa 2C +
3a”
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87.

. JlaHbI BEKTOPBI - { —4:3 }n b{— 3;2:1 } Haiigute KoopAMHATHI BeKTOpa

(16; 12; -10)
(20; 12; 38)
(20; 12; -10)
(-2; 6; 14)

. Manbl Toukn A(5;3;2), B(3;—1;—4). Halinute 1JinHy BeKTOpa AB.

2v/14
6v2
8
~12

-

. daubl Toukn A(—1;2;3) u B(1;-1;4) . Pazioxkurte BeKTOp AB 110 KOOPAHHATHHIM

BeKTOpPaM

AB=-2i +3j—k

AB=j+T7k

-

AB=2i -3j+k

-

AB=3i -2j -k, S

. laHbI BEKTOPBI { -3;-1 }n b{—1;2;0}. HaiignTe KoopauHATHI BeKTOpa = —b.

al, c a

- o

+b.

a2; ¢ a
e, {-1:-2-4}
c152:4 .
c {-12:4}
¢ {-1;-2:4}

N

Nanbl Toukn A(2;3;-1) u B(4;1;-1) . Pa3noxure BekTop AB 1m0 KOOPAMHATHBIM
BEKTOpPaM

- - - -

a) AB=-2i +2j k.
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88.

® O

- - -

B) AB=2i -2j :
r) AB=2i +2j
JlaHbI BEKTOPBI { —3;—1}n b{—l;Z;O}.HafwnTe KOOPAMHATHI BEKTOpa = +bh.
al; c a
¢ {-10-1}.
a ;1;};
~1;21}.
c 0; ’

;1{;0;—1}

4.2.3.10. MHOrOrpaHHMKH 4 TeJia BpALLCHUA

Tecm:

ILnomaas moBepxnocTu Kyd6a paBna 18. Haiinure ero nmaronajs.

3

O0bem ky0a pasen 8. Haligure mjiomaab ero noBepxHocTH.

24

Ecau kaxaoe pedpo ky0a yBeJuuuTh Ha 1, TO €ro nJiomaab NOBEPXHOCTH YBEJIUYUTCS
Ha 54. HaiinuTe pedpo ky0a.

4

Bo ck0JIbKO pa3 yBeJHYHTCS 00beM KyDa, eciii ero pedpa yBeJIHYUTH B TpH pa3a’?

27

. Jluaronaan ky6a paBna \/12. Haiiaute ero ogbem.

8
OGbem Kyba paBeH 24+/. 3. Haiigure ero amaroHaJs.
6

Eciin ka:xxnoe pedpo ky0da yBeqanunTh Ha 1, To ero o6bem yseanuurces Ha 19. Haiinure
peodpo KyoOa.

2

Bo ck0.1bK0 pa3 yBeJIMYMTCSA IUIOLIAAb NOBEPXHOCTH Ky0a, ec/i ero pedpo yBeJMYUuTh
B TpH pa3a?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

9

Junaronanan ky0a papHa 1. Haiiiure niiomaap ero noBepxHocTH.

2

IInomans noepxnocTn Kyda paBna 24. Haiinure ero odonem.

8

O0bem oxHOro Ky6a B 8 pa3 0osbuie 00bemMa Apyroro kyoa. Bo cko/bko pa3 miomaib

MOBEPXHOCTH MEPBOro Kyda 0oJiblie NJI0mAA1 MOBEPXHOCTH BTOPOro Kyba?

4

/IBa peOpa npsiMOYIroJIbHOIO NapaJulejienuiena, BbIXOAsiHe U3 0JJHOW BepPIIMHbI,
paBHbI 3 U 4. [ls1011a/1b MOBEPXHOCTH 3TOr0 Napajuiesenunena pasua 94. Haiinure
TpeThe pedpo, BbIXOAsiNIee U3 TOM sKe BePIIHHbI.

5

JlBa pedpa npsiMoyroJibHOI0 napaJjiesenuinena, BbIX0Asil1e 3 0OIHOH BepIUINHbI,
paBHbI 1, 2. [lnomaas noBepxHocTH napauiesenunena pasia 16. Haiiqure ero
JANArOHAJb.

3

I[Lnomaae rpanyu NpsiMOYroJIbHOIO NMapaJJiesaenunena pasaa 12. Peopo,
NnepneHAUKYJIsIpHOe 3TOi rpaHu, paBHo 4. Halinure 00beM napasiesenumnena.

48

O0beM NpsIMOYTOJILHOTO MapaJiejienunena pased 24. OnHo u3 ero peéep pasHo 3.
HaijiguTe miiomans rpany napaJuiesienunena, NeprneHIuKyJaspHoi 3ToMy pedpy.

8

O0beM NpsIMOYToJIBHOTO NapaJsejaenunena pasen 60. Ilnomans ogHol ero rpann
paBHa 12. Haiinure pedpo napanJiejenumnena, nepneHIuKyJIsApHOE 3TOH I'PaHH.

5

/IBa pedpa npsAAMOYTro/ibHOIO0 NapaJJieienuiena, BLIXOAsIUe U3 0OHOI BepIINHbI,
paBHbI 2 1 6. O0bem napasesaenunena pasex 48. Haiiqure Tperne pedpo
napaJuiesenuiena, BbIXosilee U3 TOM ke BeplIMHbI.

4

Tpu pedpa npsAMOYroibHOI0 napaJuie/ienuneaa, BbIXoAs e U3 0{HOM BepPIIMHBbI,
paBHBbI 4, 6, 9. HaliguTe peOpo paBHOBEJINKOI0 eMy Ky0a.

6

/IBa peOpa npsAAMOYIoJIbHOI0 NapaJjljieeNnuiena, BbIXOAsUe U3 0HOi BepIINHbI,
paBHbI 2, 4. /luaronajs napaJuieenunena pasia 6. Haiiaure o0bem
napaJuieJienumnena.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

32

/IBa pedpa npsiMOyroJiLHOI0 napaJsuiejenuinena, BbIXOAsIlHe U3 0IHOI BepPIIMHBI,
paBHbI 2, 3. O0bemM napasuiesienunena pasen 36. Haiigure ero guarosass.

7

/Ba pedpa npAMOYroJIbHOIO NapaJijiesenumnena, BLIXOAsIHe U3 0JJHOH BepIIUHbI,
paBHBbI 2, 4. /Iluaronanan napajiesenuneaa pasua 6. Haiigure nijiomaab noBepXHOCTH
napaJuielienuinena.

64

/Ba pedpa npAMOYroJIbHOIO NapaJijiesenunena, BLIXOAsIHe U3 0HOH BepIIUHbI,
paBHbI 1, 2. O6bem napasiesenunesa pagen 6. Haiiaure niomaab ero nopepxHocTu.

22

B cocyn, umeromuii popmy npaBuILHON TPEYroJbHON NPU3Mbl, HATUIH BOAY. Y POBEHb
BoabI focturaet 80 cm. Ha kakoii BbicoTe Oy1eT HAXOAUTHCSI YPOBEHb BOJbI, €CJIN ee
NepeJInTh B IPYTroil TAKOM e coCy/l, Y KOTOPOro CTOPOHAa OCHOBAaHMA B 4 pa3a (oJiblie,
yeM y nepsoro? Orser BbIpa3ure B CM.

5

Haiigure niiomaab 00K0BOI MOBEPXHOCTH NPABUJIBHON 1IECTUYT0JIbHOM MPU3MBbI,
CTOPOHA OCHOBAHUS KOTOPOii paBHa 5, a BbicoTa — 10.

300

HajiguTe njiomaab NOBEPXHOCTH NPAMOM MPU3Mbl, B OCHOBAHUM KOTOPOM JIEXKUT pOMO
¢ IMaroHaJsiMHi, paBHbIMH 6 1 8, 1 60K0BBIM pedpoM, paBHbIM 10.

248

Haiinnte 00k0BOE peOpo NPaBUJILHOM YeThIPEXYTr0JbHOM PU3MBI, €CJIH CTOPOHA ee
ocHoBaHus paBHa 20, a muiomaas noBepxHocTu papua 1760.

12

OcHoBaHHeM NPSAMOI TPEYroJbHOM MPU3MBI CJIYKHT NPSMOYI0JIbHBIN TPEYroJbHUK C
kaTteramu 6 u 8, 6okoBoe pedpo paBHo 5. Haligute 00beM nNpu3Mbl.

120

OcHoBaHMeM NPSIMOi TPEYT0JbHOM NPU3MBbI CJIYKUT NPSIMOYT0JIbHBIN TPEYrOJIbHUK C
kaTeramu 6 u 8, Bbicora npusmsbl paBHa 10. Haiinure nuiomans ee noBepxHocTH.

288

IL1omaas MOBEPXHOCTH NPABUJIBLHON TPEYroJibHOM NMPU3MBbI paBHa 6. Kakoii craner
IVIOIA/Ab IOBEPXHOCTH NPHU3MBbI, €CJIM Bee eé pédpa yBeandarcs B TPU pasa, a ¢popma
OCTAHEeTCH NMPeKHen?

54
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30.

31

32.

33.

34.

35.

36.

37.

38.

39.

OcHoBaHMeM NPSIMOi TPEYT0JILHOM NPU3MBbI CJIYKUT NPSIMOYT0JIbHBIA TPEYTr0JbHHUK €
KaTeramu S u 12, 6oxoBoe pedpo npusmbl paBHo 8. Halinute niomanb 60x0Boit
NOBEPXHOCTH NPHU3MBI.

240

. OcHOBaHMeM NPSAMOM TPEYroJbHOM MPU3MBbI CJIYKHT NMPSAIMOYTO0JIbHBIH TPEYTrOJbHUK €

kateramu 9 u 40, 6oxoBoe pedpo npusmsbl paBHo S0. Haiiante miomans 60KoBoMH
NOBEPXHOCTH NPHU3MBI.

4500

OcHoBaHHEM NPSIMOM TPEYTroJIbHOM MPU3MBbI CJIYKUT NPSAMOYT0JIbHBIH TPEYTrOJbHUK C
kateramu 3 u 5. O0bem npusmsbl paBeH 30. Haiinurte ee 6oxoBoe pedpo.

4

B npasuiabHol TpeyroabHoii nupamuae SABC ¢ BepuiuHoii S OucceKTpHChI
Tpeyroabanka ABC nepecekarrcsa B Touke O. Iliiomaas Tpeyroisauka ABC paBHa 2;
o0bem nupamuabl pasen 6. Haiinure niuny orpeska OS.

9

B npaBuibHoii TpeyroabHoii nupamuae SABC mequanbl
ocHoBanus ABC nepecekarorces B Touke O. Ilinomans Tpeyroisauka ABC paBha 9;
o0bem nupamuabl pasen 6. Haiinure niuny orpeska OS.

2

B npaBuibHoii TpeyroyabHoii nupamuae SABC mequanbl
ocHoBanus ABC nepecexarorcs B Touke O. Ilnomans tpeyroasunka ABC paBna 2;
o0bem nupamuabl pasen 5. Haiianre niuny orpeska OS.

7,5
7.5

B npasuabHoi TpeyroabHoii nupamuae SABC meqnanbi
ocHoBanus ABC nepecekatorcs B Touke Q. Ilnomans tpeyroasunka ABC paBHa 2;
o0bem nmupamuabl pasen 4. Haiinnre nuny orpeska OS.

6

B npaBuibHO# YeThipexyroiabHoi nupamuae SABCD Ttouka O — neHTp OCHOBaHuA, S —
BepmiuHa, SO=15, BD=16. Haiinute 6oxoBoe pedpo SA.

17

B npaBuiabHoi yeTbipexyroybHoi nupamugae SABCD Touka O — neHTp OCHOBaHusH, S —
BepunHa, SB=13, AC=24. Haiigure 60xoBoe pedpo SO.

5

B npaBuibHO# YeThipexyroabHoi nupamuae SABCD touka O — neHTp ocHOBaHudA, S —
BepmmnHa, SO=8,BD=30 . Haiinure 00xoBoe pedopo SC.

17
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

B npaBuibHOI YeTbipexyroabHoii nupamuae SABCD Touka O — neHTp 0OCHOBaHus,
S — Bepmuna, SD=10, SO=6. Haiinute njuny orpe3xka AC.

16

B npaBuibHO# YeThipexyroiabHoi nupamuae SABCD touka O — nueHTp ocHOBaHudA, S —
BepmnHa, SO=12, BD=18. Haiinute 60x0oBOe pedpo SA.

10

OcHoBaHHeM MUPAMU/IBbI ABJISAETCS NPSAMOYT0JbHUK 0 cTopoHamu 3 u 4. Ee 00bem
paBeH 16. Halizute BbICOTY 3TOH MUPAMM/IBI.

4

Haiinure 00beM NpaBMIIbHOM TPEyroJIbHOM NUPAMM/IbI, CTOPOHBI OCHOBAHHMS KOTOPOM
paBHbI 1, a BbIcOoTa paBHa V3.

0.25
0,25

Haiigute BbICOTY NPaBUJILHOM TPEYTroJbHON MUPAMH/IbI, CTOPOHBI OCHOBAHMS KOTOPOM
paBHBI 2, a 00beM paBeH V3.

3

B npaBwiIbHON YeThIPeXyroJibHON NMpamMujae BbICOTa paBHa 6, 00koBOe pedpo paBHO
10. Haiigute ee o0beM.

256

HaiinuTe niiomaas 60K0BOI NOBEPXHOCTH NPABUJILHOM YeThIPeXyroJIbHOM MHPaMH/bI,
CTOPOHA OCHOBAHHSI KOTOPOil paBHA 6 M BbICOTA paBHa 4.

60

B muanHAPUYECKOM cocy/ie YPOBeHb KuAKocTH qocTuraer 16 cm. Ha kakoii BoicoTe
Oy/JeT HAXOAUTHCS YPOBEHb KUIKOCTH, €CJIU ee MepejuTh BO BTOPOii cocy/l, 1MaMeTp
KOTOPOro B 2 pa3a 0osblie nepsoro? OTBeT BbIpa3uTe B CM.

4

O0bem nepBoro nuJaHHApPa paseH 12 m3. Y BTOpOro HWJIMHApPa BbICOTA B TPU pa3a
0oJibLIe, 2 pAINyC OCHOBAHMS — B /IBa pa3a MeHblIe, 4eM y nepsoro. Haiinure 06bem
BTOPOro uuauHApa. OTBeT AaiiTe B KyOMYeCKHUX MeTpax.

9

Paguyc ocHOBaHusI IMJIMHAPA PaBeH 2, BbicoTa paBHa 3. HaiinnTe muiomans 60xoBoi
MOBEPXHOCTH HUJIMH/APA, 1eJ1CHHYIO HA TT .

12

B uniamHapuyeckuii cocya Haauau 6 Ky0. cM Boabl. B BoAy OJIHOCTHIO NOTPY3HJIH
aeranb. [Ipu 3TOM ypoBeHb :KHAKOCTH B cocyae yBeanduiics B 1,5 paza. Haiinure
00béM aetanu. OTBeT BhIpa3uTe B KY0.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

3

JlIMHA OKPY’KHOCTH OCHOBAaHMS MJIMHAPA paBHa 3, BbicoTa paBHa 2. Haiinurte
IJI0IIA/Ib 00OKOBOI MOBEPXHOCTH IMJIMH/PA.

6

Inomaap oceBoro ceyenusi HWIMHAPA paBHa 4. Haiiaure miomanab 60KoBoii
NMOBEPXHOCTH IIUJIUH/APA, IeJIEHHYI0 Ha TT.

4

JlJInHA OKPYKHOCTH OCHOBAaHMSA WIKMHAPA paBHa 3. [L1omaas 00K0BOIi MOBEPXHOCTH
paBHa 6. HaliniuTe BbICOTY HUJIMHAPA.

2

IInomanb 00KOBOI MOBEPXHOCTH IMJIHHAPA PaBHA 21T, a AMaMeTpP ocHOBaHust — 1.
HajiguTe BbICOTY IMJIMHIPA.

2

Iomaas 00K0BOI MOBEPXHOCTH IUJIMHAPA paBHA2TT , a BbicoTa — 1. Haliure
AHAMETP OCHOBAHUSI.

2

O0bem koHyca paBeH 16. Uepe3s cepeuHy BbICOTBI IapaJlIeJIbHO OCHOBAHUIO KOHYCA
NPOBECHO CEYCHHE, KOTOPOE SBJISICTC OCHOBAHHEM MEHbIIEro KOHYyca ¢ TOH #xe
BepmnHoi. Haligute 00beM MeHbLIET0 KOHYCA.

2

Bo cko/1bK0 pa3 yMeHbIINTCS 00beM KOHYCA, eCJIU ero BbICOTa yMeHbIINTCS B 3 pa3a, a
paanyc OCHOBAHUSA OCTAHETCS MPEKHUM?

3

Bo cko0/bK0 pa3 yBeJHYNTCHA 00beM KOHYCA, eCJIU PAJINYC €r0 OCHOBAHUSA YBEJIHMYUTCSH B
1,5 pa3a, a BbICOTA OCTaHETCH MPeKHEeH?

2.25
2,25
BbicoTa koHyca paBHa 6, oOpa3yromas pasHa 10. Haiinure ero o0bem, 1ej1eHHBbIN Ha TT.

128

Konyc nosryyaercst npu BpaunieHuy paBHOOEAPEHHOr0 NPSIMOYT0JILHOIO
Tpeyroibunka ABC Bokpyr kartera, paBHoro 6. Haiinurte ero o6em, 1ejieHHbII HA TT .

72

JITHHA OKPY/KHOCTH OCHOBaHHsI KOHYca paBHa 3, o0pasyowmas pasHa 2. Haiiqure
IUI0IAAb 0OKOBOM MOBEPXHOCTH KOHYCA.
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62.

63.

64.

65.

66.

67.

68.

69.

3

Bo cko0bK0 pa3 yBeJMYMTCS IJI0IIAIb 00KOBOI NOBEPXHOCTH KOHYCA, €CJIU €ro
oOpa3ymomasi yBeJIMUYMTCS B 3 pa3a, a paJinyCc OCHOBAHHUS OCTAHETCS NMPeKHUM?

3

Paauyc ocHoBaHus1 KOHYca paBeH 3, BbicoTa paBHa 4. Haiiiure miomaab moJiHOM
MOBEPXHOCTH KOHYCA, IeJICHHYI0 HA TT .

24

BricoTa koHyca paBHa 4, a quameTp ocHoBaHusi — 6. Haiinure o0pa3yonryio Konyca.

5

BricoTa konyca paBHa 4, a 1juHa odpa3ywoueil — S. Haiiiute nuameTp ocHoBaHus
KOHYcAa.

6

JluamMeTp OCHOBAHUS KOHYCA paBeH 6, a uinHa o0pa3yromeit — 5. Haligute BbICOTY
KOHYCA.

4

Ilomanes ocHoBaHUSA KOHyca paBHa 167, BbicoTa — 6. HaliiuTe miiomans oceBoro
cevyeHHs] KOHyca.

24

BobicoTra koHyca paBHa 8, a niimHa odpasyromei — 10. Haiinnre niiomans oceBoro
CeYeHHsl ITOI0 KOHYyca.

48

JluameTp ocHOBaHHUS KOHYca paBeH 12, a nimHa oopasyromeii — 10. Haiigute muomannb
0CEBOI0 CeYeHMs ITOro KOHyca.

48

4.2.3.11 DnemMeHTbI KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

Tecm:

KakoBa BEePOATHOCTb TOro, 41O nNpu" U3HBATUU ogHou KapTbl U3 Kosioabl B 36
JIMCTOB UIrpoOK BbIHET KoponA nuKk?

>
1/36
1/25
Va
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KakoBa BepOATHOCTb TOro, YTO NpPU U3BATUM OOHOM KapTbl U3 Konoabl B 36
JINCTOB UIrPOK BbIHET CEMEPKY YepHOMN MacTu?

1/22
1/16
Va

1/18

KakoBa BepPOATHOCTb TOro, 4YTO Ha OTKPbLITOM Hayraga Inucte OTKMAHOro
KaneHaaps Ha sHBapb okaxeTca 10-e uncno?

%]

1/5

1/31

1/27

KakoBa BepoOSITHOCTb TOro, 4YTO Ha OTKPbITOM Hayrag JrfucTe OTKUAHOro
KaneHaapAa Ha siHBapb oKaxeTtcsl 32-e Ymcno?

B kopobke HaxopaTcAa 2 OGenbiX, 3 4YepHbIX M 4 KpacHbIX wWwapa. Hayrap
BblHUMaeTCcA oAUH wWwap. Hautu BepoOATHOCTb TOro, YTO BbIHYTbIA LWap
YepPHbIN.

5/9
2/3

1/3
1

B kopobke HaxopgsaTca 2 OGenbiX, 3 4YepHbIX U 4 KpacHbIX wWwapa. Hayrap
BblHUMaeTCA OAUH Wap. HanTtu BepoOATHOCTb TOro, YTO BbIHYTbIN Wap G6enbiv
WUIN YepHbIN.

7/9
2/3
1/3

5/9

B notepee yyactBytot 100 6uneToB, cpeau KOTopbiX 5 BbIMrpbIWHbIX. Hayran
6epyt ogunH Owunetr. KakoBa BepOATHOCTb TOro, 4YTO B3ATbIM Ouner
BbIMIPbIWHbLIAN?

4/5
2
3/20
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10

12.

13.

14.

1/20

BpolweHbl ABe UrpanbHble KocTU. HaiTn BepoATHOCTbL TOro, YTO Ha NepBoW
KOCTU Bbinano 4Yyucno 2, d Ha BTOpOVl He4YeTHOe 4YUcCno.

1/12

V23

1/13

2/3

BpolweHbl ABe urpanbHble KOocTU. HalTn BepoATHOCTbL TOro, YTO Ha NepBoW
KOCTU BbIiNnasno 4eTHOe YUCIO, a Ha BTOpOVI KpaTHOe TpeM.

1/9

1/6

2/9

1/3

.3 nonHoro HaGopa AOMMHO, He INAQA, U3BNEKalT ABe KocTsawku. Hantu

BEepPOATHOCTb TOro, 4YTO Ha Ka)KAOI‘;I U3 KOCTALWLEeK oaHa nOoJIOBUHKaA 6y.qu
«NyCTOWNY».

11/33
2/5
4/19

1/18

.HainTu BepoAAITHOCTbL TOro, YTO B pe3ynbTaTe OQ4HOro 6pocaHMsa UrpanbHOWM

KOCTU BbiNagaeT Yncrno, oTrn4yHoe ot 1.
1/6

1/3

1/12

5/6

HaiTtn BepoATHOCTb TOro, YTO Hayrag BbiHyTasi U3 NONMHOro Habopa AOMWHO
OAHa KOCTb OKaXeTcsl He Ay6nem.

0,75

BeposATHOCTb NonagaHusi MAiYa B KOP3UHY, GPOLLEHHOro OAUH pa3 HEKOTOPbIM
6acketbonucrtom, pasHa 0,4. Hautm BepoATHOCTbL TOro, YTo, GPOCMB MsAY B
KOP3UHY, 3TOT 6ackeTOONMUCT NnpoMaxHeTcs.

0,6

Hayrag HasbiBaeTcsi O0QHO U3 MepBbIX TPUHaAAUATM HaTypalibHbIX 4ucen.
PaccmartpuBaroTca coObiTus: A — Ha3BaHHOE YUCNO SABMNAETCA YeTHbIM; B —
Ha3BaHHOE 4YUCIIO KpaTHoe TpeM. YCTaHOBUTb, ABNAKTCA NU cobbitTua A u B
He3aBUCUMbIMU.

He aBnsatoTcsa
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15.BepoATHOCTb BbIUrpbilla HA HEKOTOPOM OMpXe B TeYeHue Kaxaoro us AByX
comkcupoBaHHbIX gHen paBHa 0,3. Hantm BepoOATHOCTb TOro, YTO Ha 3TOM
OupKe BbIMIrpbIWN MPOU3OUAYT B KaXAbIA U3 3TUX ABYX AHEWN.

e (0,09

16.BepoATHOCTb BbIMrpbilla HA HEKOTOPOM OupXkKe B TeYeHMe Kaxaoro u3 AByX
comkcupoBaHHbIX AHen paBHa 0,3. HantTn BepoOATHOCTb TOro, YTO Ha 3ITOMU
Oupxe ABa 3TUX AHA He OyaeT BbIUrpbILlLent.

° 0,49

17.BepoATHOCTb BbIMrpbilla HA HEKOTOPOM OMpXkKe B TeYeHMe Kaxaoro u3 AByX
comkcupoBaHHbIX AHen paBHa 0,3. HantTn BepoOATHOCTb TOro, YTO Ha 3TOMU
Oupxxe BbIUTPbIWX NPOM30OMAYT XOTA Obl B OAMH U3 ABYX (PUKCUPOBAHHbIX
OHEeWn.

e (0,51

18.[1Ba cTpenka He3aBUCUMO ApPYr OT Apyra CTpensioT no muweHn. BepoaTHocTb
nonagaHMsa No MULLEHU y nepBoro crpesnka pasHa 0,65, y Btoporo pasHa 0,8.
Hantn BepoATHOCTbL TOro, YTo XOTA Obl OAMH M3 CTPENiKOB nonageTt no
MULLEHMU.

e (0,93

19.[1Ba cTpernika He3aBUCMMO ApPYr OT Apyra CTPensaloT no MulleHn. BeposaTHocTb
nonagaHMs No MULLEHU y nepBoro crpesnka pasHa 0,65, y Broporo paBHa 0,8.
HanTu BepOATHOCTb TOro, YTo XOTA Obl OAUH NPOMaxXHeTCS.

e (48

20.BepoATHOCTbL TOro, YTO NamMnoyka B JKOCTpe MNeperoput B Te4yeHue ropaa,
paBHa 0,3. CumTan, 4To Kaxpasa U3 AOBYX TaKMX Jramnoyvyek B JOCTpe
neperopaeTt He3aBUCUMO OT APYrom, HAWTU BEPOATHOCTb COObLITUA B TeYeHMue
roga He neperopuT XoTA Obl 0O4Ha NamMnou4ka.

e (091

21.CKONbKO pasfinyHbiX ABY3Ha4YHbIX Yucen ¢ pasHbiIMU uudcdppamm MOXHO
3anucaTb, ucnonb3ya undpoi 4, 5m 6?

® 6

22.CKONbKO pasfnyHbIX ABY3HA4YHbIX Yucen € pasHbIMU uUucbpamMm MOXHO
3anucatb, ucnonb3aysa undcpst 6, 7, 8 n 9?

e 12

23.CKONbKO pasfiyHbiX ABY3Ha4YHbIX Yucen ¢ pasHbiMU uucdppamm MOXHO
3anucatb, ucnonb3ya undgpsi 0, 3, 5n 7?

e O
24.CKonbKo Pa3NINYHbLIX TPEeX3HAYHbIX YNcesq1 MOXHO 3anucatb C NOMOLWbIO mebp

8 n9?
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e 8

25.CKONbKO pas3finyHbIX TPeX3Ha4YHbIX YNCEeN MOXHO 3anucatb C NOMOLbIO uudp
0ns5?

o 4

26.CKonbKo Pa3nnUYvHbIX qublpEXGyKBeHHbIX CJ108 MOXHO 3anucaTtb C NOMOLWbIO
OYKB «N» U «a»?

e 16

27.CKONbKO pasfNUyHbIX YeTbIPeX6yKBEHHbIX /108 MOXHO 3anucaTh C NOMOLLbIO
OYKB «L», «a» U «»?

e 31

28.MyTewecTBEeHHNUK MOXET nonacTb M3 NyHKTa A B nyHKT C, npoexaB 4epes
nyHKT B. Mexay nyHkTamu A n B umerotcsa Tpu pasnuyHbie AOporu, a mexay
nyHktamm B mn C - yeTbipe pasnuyHble paoporu. CKONMbKO cyuecTByeT
pPa3nNMYHbIX MapLUPYTOB MeXAay NyHKTamu A n C?

e 12

29.4106bI NOnactb U3 ropoga M B ropoa K, Hy)XXHO npoexatb 4Yepe3 ropopn H.
Mexay ropogamu M n H umerotca 4 aBrogoporu, a us ropoga H B ropoa K
MOXHO nonactb NM6o noe3faom, nNuM6o camosnetomMm. CKOMbKO cyuecTByeT
pa3nuyHbIX cnocob6oB aobpaTbes us ropoga M B ropoa K?

e 8

30.Ckonbknmn cnocob6amMmu MOTyT 3aHATb oO4Yepeab B LWKONbHbIN Oycer 5
y4yawmuxca?

e 120
31.HanTun 3HavyeHue Ps.

® 5040

32.HanTu 3HavyeHue Ps.

® 40320

33.CKkonbKknmm cnocob6amm MOXHO paccaguTb YeTBepbIX AeTeN Ha YeTbipex
CTYNnbsIX B CTOJIOBOW AeTCKOro capa?

o 24

34.CKonbkKMMu cnocobamu MOryT 3aHATb MecTa 5 yyvawmxca Krnacca 3a NATbiO
OOHOMECTHbIMU NapTamun?

e 120

35.CKONbKO pasnnyHbIX MATU3HAYHbIX YUCENl, He CcOoAepXaluX OAUHAKOBbIX
undp, MOXHO 3anucaTb ¢ nomowbio uncgp 1, 2, 3, 4, 5 Tak, YTOObLI NepBon
O6bina undpa 4?
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o 24

36.CKONbKO pasnnyHbIX MNATU3HAYHbIX YUCeNl, He coAepXalWuxX OAUHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uudcgp 1, 2, 3, 4, 5 Tak, YTOObLI NepBon
Obina undpa 2, a nocneaHen — uncpa 4?

® 6

37.CKONbKO pasfnnyHbIX MNATU3HAYHbIX YUCEN, He coAepXalWuxX OAMHAKOBbIX
uncpp, MOXHO 3anucatb ¢ nomowbio undp 1, 2, 3, 4, 5 TaK, 4YTOOLI
nocneaHumm 66inv uucpobl 1 M 2, pacnonoXxeHHble B NOO60OM nopsaake?

[

38.|1'|Zal7lTVI 3Ha4YyeHue BblpaXXeHuUs %
o 23

o 25

o 36

e 32

39.HanTtn 3HauyeHUe BbipaXxeHus %
o 181

o 192

o 236

e 182

40.HanTn 3Ha4YeHMe BblpaxKeHUA 61%
e 3/7

2

5/7

1/7
1.HanTn 3HayeHune BbipaxeHus %

O O O

55
22
33

45
42.Bbluncnutb Al

e 5
43.Bbluncnutb Aj

e 12
44 Bblumcnutb Ag

e 720
45.Bbluncnutb Ag

® 336

O O O

46.CKonbKMMM cnocobamu Ansa yyacTusi B KOHpepeHLUUU U3 9 YrieHOB Hay4yHOoro
obLecTBa MOXHO BblGpaTb YeTBEPbIX CTYAEHTOB?

® 126
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47.CKONbKO pa3fiM4yHbIX aKKOpAoB, coaepxawmx 3 3ByKa, MOXXHO obpa3oBaTb U3
12 KnaBuULLI OQHOMN OKTaBbIl?

e 220

48.B nomeweHun 16 namn. CKonbKO CylecTByeT BapuUaHTOB €ro OcCBeLUeHus,
ecrnv OA4HOBpPEMEHHO AOJXHbl cBeTUTLCA 14 namn?

e 120

49.Ha nnockoctn oTrmeyeHo 13 Touyek, Npu4yeM HUKaKue 3 U3 HMUX He riexaT Ha
oaHON npsiMon. CKONbKO pas3nMyHbIX OTPE3KOB MOXHO NMOCTPOUTb, COeANHAA
3TU TOYKM NonapHo?

e 78

50.Ha okpyxHocTU oTMe4yeHO 12 TouyeK. CKOSMbKO pPa3fiM4yHbIX TPEeyrosibHUKOB C
BepwMHaMU, BbIOPaHHBIMU U3 3TUX TOYEK, MOXHO NOCTPOUTL ?

e 220

51.HanTtu 3HauyeHue C}
® 6

52.HanTtu 3HayeHune C3%
e 21

53.HanTtu 3HayeHue C3
® 56

54.Hantm 3HavyeHue C9,

(]
55. Il-loaﬁm 3HayeHue, npeaBapuTenbHO ero ynpoctus C1z 4 C13
14 14

e 105
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4.2.4. KonTpoJibHBbIE Pa00THI 0 pa3aeaam
4.2.4.1 Crenenn u kopuu. CreneHHasi pyHKumus

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):

[1P6 01, TTP6 02, ITP6 03, ITP6 05, I1P6 06, I1P6 14.
[Py 1, ITPy 5, ITPy 6, I1Py 7, ITPy 8, I1Py 18, ITPy 19.

Koumponvnan paboma Nel

B 3apanusix 14 ykaxxkute npaBUIbHBIN OTBET.

HpI/I BBIITOJIHCHUH 3a,Z[aHI/II‘;1 5—6 3anummuTe XO0I pCUICHUA 1 HOqueHHLIﬁ OTBCT.

Bapuanr 1
1. Haiinure 3Ha4eHUE YUCIOBOTO BBIPAKEHUSA:
0) 4;

B) 2; r)
2

2. Haﬁmﬂe 3HAYCHUC YHUCJIOBOI'O BBIPAKCHIAA!

3.  YmpocTtute BhIpaKEHUE: 3 ava
a) 6Va; 6) 3Va; B) Va; r) a.
@ - ad
1
4. Ynpocrture BbIpaKECHHE: a’-1
1
1 2 1
a) 97 6) 47 B) @’ -1

5. Pemmnre ypaBHeHUs:

a)Vx+1=x-05;

6. Pemunre HepaBeHCTBa:

a) V4 — 2x > 3; 6) Vx4 15> 5 —x.
Bapuanr 2
{128
1. Haligure 3Ha4Y€HUE YUCIOBOTO BHIPAKECHUS: 2
a) 3; 0) 4; B) 2; r)
2. Haiigute 3HaY€HUE YMCIOBOTO BBIPAKECHUS:
a) 4 0) 4; B) £ r) 1S,
2 3
5
3. Ympocrute BeIpaXCHHUE: Va «/E._
Q) Wa; 6) Va: ») Ve

Y128
48

1 1

3
82:(8¢-92),

r) as +1

6)V3x—1—-vVx+2=1

2 1 1

95 : (9% x 83)

) a.
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1
4.  YOpOoCTHTh BBIPOKCHHUE: a® +5

1
1 1 1 1
a)GB; 6)a5—5; B)GG-S; r)a5+5_
5. Pemwure ypaBHEHUS:
a)V2x—1=x—2; 0)V12+x—V1—x=1.
6. Pemmure HepaBeHCTRa:
a) V4 — 2x < 2; 6)Vx—3>x—5.

4.2.4.2 Tloka3areabHast yHKIUA

Oopaszoeamenvhule pe3yibmamot, NoO1eHcaujue npogepke (I1emMeHmul):
I1P6 01, ITP6 02, ITP6 03, ITP6 04, T1P6 05, ITP6 06, ITP6 14.
[IPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, I[IPy 18, ITPy 19.

Konumponwvnas paooma Ne2

B 3amanusix 1-4 ykakute npaBUIIbHBIN OTBET.
[Ipu BBITIOTHEHUH 3aJaHUI 5—6 3aMUIINTE X0 PEIICHHS U TOJyYeHHBINH OTBET.

Bapuant 1

1. Cpasuure uncna 32 u 37

1)< 2)>; 3)=; 4) Henb3s CPAaBHUT.
2. Pemwute ypaBHeHue 3* = 9:

1) 1; 2)2; 3)3; 4)—1.
3. Pemwnre ypaBuenue 100" = 10:

1 2)2; 3)0,5; 4)-1.
4. Pemwute HEpaBeHCTBO 2* < §:

1) x<2; 2)x>2; 3)x<3;  4)x>3.
5. Pewuts ypaBHEHUS:

a)3¥?-33=2; 0) 25* +4x5*-5=0.
6. Pemunrts HepaBeHCTBA:

a)(é)’”z L; 6) 91 —2x3* < 7.
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Bapuanr 2
1. CpaBuure uncna4d=>u42:

1)< 2)> 3)= 4) HeNb3 CPABHUTb.
2. Pemmre ypaBHEeHME 27=8 :
1) 1; 2) 2; 3)3; 4)—1.
3. Pemwure ypaBHeHue 25*=5 :
1) 1; 2)2; 3)0,5; 4)—1.
4. Pemwute HEpaBeHCTBO 6*<36 :
1) x<2; 2)x>2 ; 3)x<3; 4) x>3.
5. Pewuts ypaBHEHUS:
a) 42+ 4x1=5; 0) 9*—10x3*+9=0.
6. Pemmnts HepaBeHCTBA:

a) (LyS<1; 6) 25% < 6x5% — 5.
7

4.2.4.3 Jlorapu¢msbl. Jlorapupmuyeckasi PyHKIuUst

Oopaszosamenvhule pe3yibomamot, nod1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 02, ITPG 03, ITP6 04, ITP6 05, ITPG 06, ITP6 14.
[1IPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, IIPy 18, ITPy 19.

Koumponwvnas paboma Ne3

B 3aganusax 14 ykaxxnre npaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUH 3aJaHUM 5—6 3aNTMIIUTE X0/ PEIICHHS U MTOJTYyYECHHBIA OTBET.

Bapuanr 1
1. Beruucnure log,8:
1) 1; 2) 2; 3)3; 4) 4.
2. Bprawucnute loggé:
1) —4; 2)-3; 3)-2; 4)-1.
3.  Boauciure 23l0g)3.
1) 81; 2) 27, 3)9; 4) 8.

4. Beruucnure logi> 24 —logi, 2:
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5.
a) log ,(3x +1)=3;
6.

1)5; 2)2; 3) 13;

Pemute ypaBHEHUS:

Pemnts HepaBeHCTBA:!

a) logz(4 —2x) > 1;

Beryuciaure logs81:

)1 2)2; 3)3;
Boruucnure 10g4%:

1) —4; 2) =3 3)-2;
Brrancnure 32log,3.

1) 81; 2)8; 3) 12;

Breruucnure logs 15 —logs 5
1)5; 2)2; 3) 13;

Pemute ypaBHeHusI:

Pemmnts HepaBeHCTBA:!

a) logs(5—-2x) > 1;

4 1.

0) logs (4 —x ) +logs 3 =1; B) logsx + 4log,x — 5 = 0.

0) logo7(4x-2) < logos (3x + 1).

Bapuanr 2

4) 4.

4)-1.

4)9.

4 1.

a) logs(2x —4) =2; 6) loge (7 —x ) + logs 2 = 1; B) logix — 2logzx — 3 = 0.

0) logos(3x+2) < logos (x—1).

4.2.4.5 OcHoBbI TPUTOHOMETpUH. TpUroHoMeTpudecKue GQyHKINU

Oobpazoeamenvnvle pesynbmamaol, nooaexcaujue npogepke (Inemenniol):
[1P6 01, ITP6 03, TTP6 05, ITP6 14.
[IPy 01, ITPy 06, ITPy 07, IIPy 08, IIPy 18, I[IPy 19.

Koumponvnas pavoma Ned

B 3aganusax 14 ykaxxurte npaBUIbHBIN OTBET.
IIpu BBINOJIHEHUH 3aaHUN 5—7 3alMIIUTE X0 PELICHUS U IIOJyYEHHBIN OTBET.

1.

Bapuanr 1

Borauciure sinl50°:

1)0,5; 2) 1; 3) ¥3;
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2.  Haitaute 3nauenue Beipakenust 2sin30° + 6¢0s60° — 3ctg30° + 9tg30°:
1) 4; 2)—4; 3) 6; 4) 42.

3. ¥Ympoctute, ucnoib3ys GopMyJibl IpUBEAEHUS cOS(T—a) cos(2m—a) + cos?a.:
1) 2cos?a; 2) 1; 3)0; 4) 2sin’a.

4. Omnpegenute 3HaK BelpakeHus:  sinl10°-cos 110°:
1)+ 2) = 3)+tu—; 4)—u+.

5. Ilo 3amaHHOMY 3HAYEHHIO TPUTOHOMETPUYECKOW (DYHKIIMU, HAWIUTE
ctga, ecmu sino = 0,8 u ”2—< o<T.
6. Pemurte ypaBHEHHE:

a) cos3x + cosx = 0; 6)sin’x+¥3sin2x = 0.
2
7. Pemurte HEpABEHCTBO:

(sinx + cosx)? > 1,
2

Bapuanr 2
1. Bperaumciure cosl120°:

1) %?7 2)-0,5; 3) 0; 4) 1.

2.  Haiigute 3nauenue Beipakenus 2¢o0s30° — 6sin30° — ctg30° + 9tg45°:
1)5; 2)—4; 3) 12; 4) 3.

3. VYmpoctute, ucnosib3ys GopmyJibl IpuBeaeHUs sin(m—a)-cos(n/2—a) + cosa:
1) 2cos?a; 2) 1; 3)0; 4) 2sin?q.

4. Omnpenenure 3HaK Beipakenus sinl00°-cos 100°:
1)+ 2)— 3)tu—; 4)—u+.

5. 1lo 3amaHHOMY 3HAQYE€HHIO TPUTOHOMETPUYECKON (DYHKIMHU, HalauTe
tga, eciim coso = 0,8 u TSOST
6. Pemmute ypaBHEHHE:
a) sin5x + sin3x = 0; 0) cos’x + 3sinx = 0.
7. Pemmurte HEpaBEHCTBO:

(cosx — sinx)? >32,
2
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4.2.4.6. IlpousBoaHast yHKIUHU, ee MPUMEHEHHE

Oopaszosamenvuble pe3yibmamot, noodaexcauiue npogepke (31emenmol):
[TP6 01, TIPG 04, ITP6 06, ITPG 14.
ITPy 01, ITPy 06, ITPy 07, I1Py 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19.

Koumponwvnas paboma Ne5

B 3amanusix 14 ykaxxute npaBUIIbHBIN OTBET.
[Ipu BBIMIOTHEHUH 3aJaHUI 5—6 3aMUIIUTE X0 PEIICHUS U TOJyYeHHBINA OTBET.

Bapuanr 1
1. Haiigure f(4), ecin f(x) = 4x — 5
a) 3; 0) 2; B) —1; r) 1.
2.  VYKaxuTe MpOU3BOJHYI0 QYyHKIIUU g(x):x2+cosx:
a) X3+sin x; 0) 2x—sin x; B) 2+sin x.
3. VpaBHeHMe KacaTenbHOH K rpaduky QYHKIMH Yy = ___ B TOUKe ¢ abCuuccoil
x+4

Xo =—3 UMEET BUJ;
a) y=7x+13; 0) y=7x+15; B) y=—T7x+15; r) y=—"7x+13.

4. Tenmo IBWXETCS MO MPSMOU Tak, YTO paccTosiHue S (B METpax) OT HEro 0

TOYKU B 3TOil NpsMON M3MEHsieTcs Mo 3akoHy S(f) =3¢ 2 12t + 7 (t — Bpems
JBIDKEHUS B CeKyHJax). YUepe3 CKOJIBKO CEKyHJ TIOCJE€ Hadaia JIBUKCHUS

MTHOBEHHAsi CKOPOCTh Teja OyeT paBHa 72 Mm/c:
a) 16; 0) 15; B) 14; r) 13.

5. Haiiaure HaumeHbIIee 3HaYeHNE QyHKIMH y =X — 75X + 5 Ha oTpeske[0; 6].
6. Wccnenyiite gynkuumio y = x* — 2x* — 9 u mocrpoiire eé rpadux.
Bapuanr 2

1. Haitgure £(16), ecu f(x) = 8Vx — 3

a) 3; 0) 2; B) —1; r) 1.
2.  YkaxuTe MpoU3BOJHYI0 (PYHKIIUU g(x):xz—sinx:

a) X3—sin x; 0) 2x—cos x; B) 2+sin x.
3. VYpaBHeHue KacaTenbHOW K rpaduky QyHKUUUA Yy = *> B Touxke ¢ abcuuccoit

x+2
Xo =—3 UMeeT BUJI;
a) y=—5x+23; 0) y=—5x+21; B) y=5x+23; r) y=>5x+2.

4. Teno aBwxercs Mo MPAMOM Tak, 4TO paccTosiHue S (B MeTpax) OT HEro Jo

TOYKH B 9TOM mpsIMON m3MeHsieTcs 1o 3akoHy S(f) =t + 0,4t 2 — 6 (t — Bpems
JBH>KEHUSI B ceKyHax). Halinure ckopocth Tena uepe3 10 cekyHI mociie Hadasa
JIBYDKEHUS:
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a) 10; 0)9; B) §; r) 7.
5. Haitaure Haubonbiuee 3HaueHne QyHKUMN y =X — 27x + 19 Ha oTpe3ke[—4;
0].
6. MHccenenyiite pynkuuro y = x* — 3x? + 12 u moctpoiite €€ rpaduk.

4.2.4.7 IlepBoodpa3Hast pyHKIIUM, e IPUMEHEHHE

Oopaszosamenvuble pe3yibmamot, noodaexcauwjue npogepke (31emenmol):
[1P6 01, TIP6 04, ITP6 06, I1PC 14.
ITPy 01, ITPy 06, ITPy 07, I[Py 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19

Koumponwvnas paooma Ne6

B 3amanusix 1-4 ykakute npaBUIIbHBIN OTBET.
[Ipu BBITIOTHEHUH 3aJaHUI 5—6 3aMUIINTE X0 PEIICHHS U TOJyYeHHBINA OTBET.

Bapuanr 1
7. VYxaxure QyHkuuto, ans kotopoil F(x) = 4sin X — X sBIsAeTcs
NepBOOOPA3HOM:
a) f(x) =4sinx — 1; B) f (x) =4cosx — 1;
0) f (x) = 4sinx — 2x; r) f (x) = 4cosx — 2x.
1
/ 25dx
8. Bpruucnure J-1 :
a) 1/7, 0) 2/7, B) 2/6.
1
9. Bpruucinure uHTETpaN [} (x+3)dx:
a) —2; 0) 0; B) 7/2.
/ cosrdr
10. Beruucoure v 3 ;
a) 1; 0)—1; B) 0.

11. Haiigure ans gynkuuu f(x) = 9x’>-16x nepsooOpasnyo, rpa@uk KOTOPOM
npoxoauT yepe3 Touky M (1;-2).

12. HaiiguTe ruromans GUIypsl, orpaHudeHHON rpadukom GyHKImMu y = (x+1)%,
npsIMbIMU X =—2 U X = 1, 1 ockro OX.

Bapuanr 2
1. VYkaxure ynkuuro, mis koropot F(x) = 19sin x + X sBiasgercs
NePBOOOPA3HOM:
a) f(x) = 19sinx + 2x; B) f (x) = 19cosx + 2x;
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0) f (x) = 19cosx + x; r) f (x) = 19sinx + x.

")

2. Bbruncnure {f x2dx:

a) —4; 0) 0; B) 8/3.

0
/ 3z2dx

3. Bbruuciure uHTerpal J -1 :

a) 1; 0) 1/3; B) —3.
4. Berluucnure l[ sin(x)dx:

a) 0; 0)—2; B) 2.

5. Haiigure nia ¢pyuxuuu f(x) = 8x* + 4x nepBoobpasHyro, rpahuk KOTOpOH
npoxoaut yepe3 Touky M (1;-3).

6. Haiigure miomans GUrypsl, orpaHuyeHHon rpadukoM QyHKIMU Yy = (X+2)?,
npsMbIMU X = —3 U X = 0, 1 ockro OX.

4.2.4.8. [IpsiMbIe M IVIOCKOCTH B NIPOCTPAHCTBE

Oopaszosamenvhule pe3yivmamot, nod1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 09, ITP6 11, I1P6 12, TIPG 14.

[1IPy 01, ITPy 14, TIPy 15, ITPy 16, [1Py 18, ITPy 19.

Konmponvuan paboma Ne7

B 3aganusax 14 ykaxnrte npaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUY 3aJJaHUI 5—6 3aTUIIUTE X0/ PEIICHHS U MOJTYy4YEeHHBI OTBET.

Bapuanr 1

1. Ecau nBe npsimblie napaJjjieibHbl TPeThel, TO OHH ...
A) CKpeIIMBaIOTCS MEXKy COOOM;
b) napannenbHbl Mex Ty COO00I;
B) nmepecekaroTcst Mmexay coOoi;
') He mapamiensHBI MEXKIy COOOH.

2. IlpsaMas ¥ IJIOCKOCTh HA3bIBAKTCH NAPAJLJIeIbHBIMU, €CJIM OHMH. ..
A) UMEIOT OJTHY OOITYIO TOUKY;
b) He umeroT o01Iel TOUKY;
B) umerot nBe o01ue TouKu;
') umeroT Tpu 0O0IITHE TOYKH.
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3. EcaM mJIOCKOCTHL NPOXOAMT 4Yepe3 MNPSAMYI0, NapajlieIbHYI ApPyrou
IVIOCKOCTH, M IlepeceKkaer 3Ty IUIOCKOCTb, TO JIMHHMA IepecevYeHus:
IVIOCKOCTEH

A) mapasienbHa JaHHOW TpsIMOif;

b) ckpemuBaeTcs ¢ TaHHOU TIPSIMOM

B) He napasienbHa JaHHOU MPSMOI;

') napayenbHa JTaHHOM MIIOCKOCTH.

4. Ecau npsiMasi ..., TO 3Ta NpSIMas NepPHeHANKYJIAPHA JaHHOU IUIOCKOCTH.

A) nepneHIuKyJIsIpHa KaX/101 U3 IBYX CKPEILMBAIOIINXCS MPSIMBIX;

b) nepnenaukynspHa Kaxxa0i U3 IBYX MEPECEKAIOLINXCS IPSAMBIX, JIEKAIIUX
B TOMU IIJIOCKOCTH;

B) He neprnieHIuKyJIsipHa KaXA0M U3 2 MEePEeCEKArOIINXCs MPSMBIX, JEKAINX
B TOMU IIJIOCKOCTHU;

') nepneHauKyJIgpHa Kax 01 MPSAMOii, JIexkKallei B 3TOM MIOCKOCTH.

5. Konupl orpe3ka AB, He nepecekaroniero MjIoCKOCTb, yJIajJeHbl OT HEE Ha
paccrosiunu 7,4 M u 2,6 m. Haiinure paccrosinue ot cepennnasl M otpeska AB 1o
9TOM IUIOCKOCTH.

6. IlepexknanuHa IIMHOM 8§ M CBOMMM KOHIIAMM JIEKUT Ha JBYX BEPTHKAJIBHBIX
cTos0ax BeicoTOM 3 M U 7 M. KakoBO paccTosiHHE MEXly OCHOBaHUSIMH CTOJIOOB?

Bapuanr 2
1. Ecam npsmas mapajiejbHa IUIOCKOCTH, TO 3Ta NpsAMaf ... JHOOOH
NPAMOi, Jie:Kaleil B ITOH IJIOCKOCTH.
A) nmapauiesibHa U COBIIAJIAET C ;
b) ckpemuBaercs;
B) napanienbHa uiM CKpemmBaeTcs ¢;
') mapannensHa.

2. Ecau npsiMas mapajuleJibHA KakoW-Jiu00 NpsMOM, ... , TO JTaHHbIE
NpsAAMAas U MII0CKOCTH MapalieIbHbI.

A) He JeXxallen B INIOCKOCTH,

b) nexareit B mIOCKOCTH;

B) ne npunaaiexaiiei miocKoCTy;

') mpuHaasexanieit miocKoCTH.

3. Ecim oaHa w3 [BYX NapajlieJibHbIX MNPSAMBIX MePHEeHINKYJISAPHA
IUIOCKOCTH, TO ...

A) apyras He NepHeHANKYISIPHA 3TOU MJIOCKOCTH;

b) npyrast napajuienbHa 3TOH MIIOCKOCTH;

B) npyrast He nepecekaet 3Ty MIOCKOCTb;

I') u apyras neprneHIuKyJIsipHa 3TON TIJIOCKOCTH.

4. EcJuu aBe npsiMble NepHeHIUKYJISPHbI IVIOCKOCTH, TO OHH ...

A) mepeceKkaroTcs;
b) ckpemuBarotcs;
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B) He napaienbHbl;
') mapauienbHblI.

5. Touka A 7nexuT B IUIOCKOCTH, TOuka B Ha paccrosanum 12,5 cm or aroun
10ckocTh. Haliure pacctossHuE OT cepeuHbl oTpe3ka AB 10 IIIOCKOCTH.

6. Kakoil I1MHBI HyKHO B3STh [IEPEKIIaUHY, YTOOBI €€ MOKHO OBLIO MOJIOKHUTh
KOHILIAMH Ha JIB€ BEPTHUKAJIbHBIE ONOPBI BBICOTOM 4 M M 8 M, IOCTABIICHHBIE HA
paccTosiHUM 3 M OJHA OT APYTron?

4.2.4.9 KoopauHaThI 1 BEKTOPbI

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, ITP6 09, ITPG6 11, ITP6 12, TTPG 13.
[1Py 01, ITPy 14, ITPy 15, I1Py 16, [1Py 17, 1Py 19.

Konumponvnas paooma Ne8

B 3aganusax 14 ykaxxnrte npaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUH 3aJaHUN 5—7 3aNIMIIUTE X0/ PEIICHHS U ITOJTyYECHHBIA OTBET.

Bapuanr 1

1. Kakas u3 nepedrciieHHbIX TOUEK JeXKUT B Y OZ:

a) A (0;1;1); 0) B (1;2;0); B) C (-1;0;5); r) D (1;1;2).
2. Touka M — cepenuna otpe3ka AB. Halinute koopauHatel TOYku B,
eciu A (1;3;-2), M (-2;4;5):

a) B (-5;5;12); 0) B (3;5;8); B) B (-1;5;7); ') Apyroi OTBeT.

3. Jansl Touka A(5;0;2) u Touka B(3;-4;6). HaiinuTte paccrosiHue MeXIy dTUMH
TOYKAMH:

a) 3v3; 6) 4/2; B) 6; r) 3.

4. Jlausl oukn A(6;3;9), B(2;-2;4), C(5;8;1). Haiinure 3. 4B+5-BC:
a) (5;23;-45); 0) (3;35;-30); B) (36;4;8); ) IpyTroi OTBET.

5. KareTsl mpsIMOYroibHOro TpEyrojibHMKa paBHbl 5 c¢cM u 6 cMm. Haitgute
IUIONAAb IPOEKUMHU OTOr0 TPEYrOJbHHKA HA IUIOCKOCTh, €CIIH IUIOCKOCTH
TPEYroJIbHUKA HAKIIOHEHA K IJIOCKOCTHU MPOEKIMU NoJ1 yriom 60°.

6. W3 TOukM, OTCTOSAIIEH OT IUJIOCKOCTHM HAa PACCTOSHHM 4, TPOBEACHBI JBE
HAKJIOHHBIE K TUIOCKOCTH oA yrioM 45°. Haliqute 1JMHBI HAKIIOHHBIX.

7. CocTraBbT€ YypaBHEHHUE IIJIOCKOCTH, TMPOXOMASIICH Yepe3 TOU4Ky A U
nepneHauKyIspHoi npsamoit AB, ecniiu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
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1. Kakas U3 nepeurciieHHbIX TOUeK JexKUT B XOZ:
a) A (0;-1;2); 6) B (1;-2;0); B) C (0;0;-1); r) D (1;1;3).

2. ToukaM - cepennna otpe3ka AB. Haiijgute KoopauHatel TOYKH M,
ecimu A (1;3;-2), M (-5;7;8):
a) M (-2;5;5); 0) M (-2;5;3); B) M (3;5;5); I') Ipyrou OTBET.

3. Haubl Touka A(3;-1;0) u Touka B(2;4;1). Halinute paccTosiHre MEXIYy STUMHU
TOYKAMH:

2) 5; 6) 3/3; B) 2v/2; r) 9.

4. Jlausl Touku A (5;0;7), B (3;1;8), C (4,7;-2). Hatigute 2 - E+4 . Zﬁ:
a) (12;0;34); 0) (5;-40;21); B) (0;26;-38); ) Ipyroi OTBET.

5. CropoHa paBHOCTOPOHHErO TpEyroJibHWKa paBHa 4 cM. Haiipure momans
IIPOCKIUU 3TOrO TPEYrOJIbHUKA HA INIOCKOCTh, €CJIM IUIOCKOCTh TPEyTrOJIbHUKA
HAKJIOHEHA K ITIOCKOCTH MPOEKIMHU noj yriom 30°.

6. W3 ToukmM, OTCTOSAMIEM OT IIOCKOCTH Ha pacctosHuM 10, mpoBeneHsl nBE
HAKJIOHHBIE K TUIOCKOCTH noA yriioM 60°. Haiinure cymMMy JIJIMH HaKJIOHHBIX.

7. CocrtaBpT€ YpaBHEHHE IUIOCKOCTH, IPOXOASAIIEH depe3 TOUKy B w
nepneHaukyspHoit npsamoii BC, eciiu B (3; —2; 4), C (—2; 8; 19).

4.2.4.10. MHOTrOrpaHHMKH U TeJIa BPALLICHUSA

Oopaszosamenvubie pe3yabmamot, noodaexcauiue npogepke (31emenmol):
[1P6 01, TIP6 06, ITP6 09, ITP6 10, ITP6 11, TTP6 12, ITPG 14.
[TIPy 01, ITPy 12, ITPy 13, I1Py 14, [1Py 15, ITPy 16, ITPy 18, I1Py 19

Koumponovnas paboma Ne9

B 3aganusax 14 ykaxxurte npaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUH 3aJaHUN 5—7 3alUIIUTE X0/ PEIICHUS U IIOJYYEHHBIN OTBET.

Bapmanr 1

1. 12 —-53T0 uncno...
1) BepiIMH napaieaenunena;
2) p&bep napasuienenunena;
3) rpaHeit napajuienenuena.

2. [unuHap HeJb3sl MOJYYUTh BPALIECHUEM. ..
1) TpeyrojibHUKa BOKPYT OJHOU U3 CTOPOH;
2) KBaJpaTa BOKPYT OJHON U3 CTOPOH,;
3) npsAMOYTOJIbHUKA BOKPYT OHOW U3 CTOPOH.

3. IllepneHouKynsip, ONYIIEHHBIA W3 BEPUIIMHBI NUPaMUAbl HA IUIOCKOCTH
OCHOBAHUs1, HA3bIBAETCS:
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1) MmenuaHow; 2) OChI0; 3) IuaroHablo; 4) BBICOTOM.

4. DBokoOBOI MOBEPXHOCTHIO LUWIMHAPA BBICOTON H M IuaMeTpoM OCHOBaHUS d
ABJIETCS KBagpatT. Torna BepHO, 4To. ..
1)d=H; 2)H =nd; 3)tH =d.

5. OcHoBaHue nupamMuabl — MPSIMOYTOJBHUK CO CTOpOoHaMH 4 cm 1 6 cMm. Kaxnoe
00KOBOE PeOpPO MUPaMUJIbI paBHO 5 cM. BriuncauTe BHICOTY MUPAMUIBIL.

6. OOpasyromnias konyca 10cm, a BeicoTa 8cm. Haiigute o0bEéM KoHYCa.

7. Jmamerp mapa 12cm. Halinute mioiiaab NOBEPXHOCTH IIapa.

Bapuanr 2
1. &8 —»93T0 yncino...

1) BepiInH napamienenumnena;
2) p&bep napasuienenunena;
3) rpaHel napajUieNenuneaa.

2. lunuHap MOKHO MOIYYUTh BPALICHUEM. . .

1) Tpanenuu BOKpYT OJHOTO U3 OCHOBaHMIA;
2) pom0a BOKpYT OJIHOM U3 AHArOHAJIEH;
3) npsAMOYTOJIbBHHKA BOKPYT OJJHOM U3 CTOPOH.

3. Beicora OOKOBOIl TIpaHuM MPAaBWILHOM MNHUpaMUAbl, NPOBEACHHAA W3 €€
BEPILIMHBI, HA3bIBAECTCS:

1) Meauanoii;  2) anodemoii; 3) nepneHauKyIsipoM;  4) OUCCEKTPUCOM.
4. DBoOKOBOW MOBEPXHOCTHIO HWJIMHJIPA C BBICOTON /1 ¥ paanycoM OCHOBaHUS R
ABJsieTCA KBaapat. Toraa BepHO, 4To. ..
H R

=2m;

- = 27T'
1) R

2) H o 3) H =2R.

5.  OcHoBaHuE€ NUpaMUIbl MPSIMOYTOJBHHUK, Y KOTOPOTO CTOPOHBI 8 ¢cM U 6 CM.
Bricota nupamubsl TpOXOAUT Yepe3 TOUKY MEPECeUCHUs JuaroHajieii, oHa paBHA
12 cm. Haitaure 60koBOE peOpo MUpaMUIbI.

6. Ilnomans moBepXHOCTH MIapa paBHa 36 cm?. Halinure 00bEM 1mapa.

7. OOpasyrmias konyca 10cMm, a BeicoTa 8cM. Haiinnte 00KOBYHO TOBEPXHOCTD.

4.2.4.11 DnemMeHTbI KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUH BEPOSTHOCTE

Oopaszosamenvhule pe3yibmamot, nood1edHcauiue npogepke (I1emMeHmul):

[1PG 07, ITP6 08, TTP6 14.

[IPy 01, ITPy 02, ITPy 03, IIPy 04, [IPy 12, [IPy 13, IIPy 14, ITPy 18, IIPy 19.
Koumponvnas paboma Nel
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B 3amanmsax 14 ykaxxute NpaBUIIbHBIN OTBET.
[Ipy BBINOJIHEHUH 3aJaHUN S—7 3aNIMIIUTE X0/ PEIICHHS U ITOJy4YECHHBIA OTBET.

Bapuanr 1
1. Bremaucanre ﬂ:
3144!
a) 7? ; 0) 172; B) 4,6; r) 14.
2. Brrauciure Py:
a) 16; 0) 12; B) 46; r) 24.
6
3. Brruucnoure iS :
AIO
a)8; 0) 24; B) 4; r) 25
4. Berumcimure C, -Ci:
a) 27; 0) 18; B) 26; r) 24.

5. B xmacce 32 yvamuxcs. CKOJIBKMMU CIIOCOOAMH MOKHO CQOPMUPOBATH
KOMAaH/ly 13 4 4elIOBEK [ y4acTUsl B MATEMaTUIE€CKON ouMnuaie?

6. Ha sk3aMeHe o MaremMaTUKe JUIsl YCUJIEHUS KOHTPOJIS Kilacc U3 35 ydamuxcs
paccaaunu B Tpu ayauropur. B nepByro nocaaunu 10 yenosek, Bo BTopyto — 12, B
TPEThIO — OCTAJIBbHBIX. KakoBa BEPOSITHOCTH TOTO, YTO JIBa JApyra OKaXKyTCs B
OJIHOW ayJUTOPHUU?

7. W3 maptum u3nenud TOBapoBed OTOMpAeT W3JEHHs BBICIIETO COpTa.
BeposiTHOCTH TOTO, YTO HayJady B34TO€ M3MEIHE, OKAXKETCA BBICHIETO COpTa
paBHa 0,8. HalimuTte BEpOSATHOCTH TOTO, YTO M3 TPEX HPOBEPEHHBIX W3ACIHMA
TOJIBKO JIBA BBICIIIETO COPTA.

Bapuanr 2
1. Brraucaure L+6!:
4145)
a) 5? ; 0)7, B) 3,8; r) 124.
2. Broruncimre Ps:
a) 15; 6) 120 B) 25; r) 20.
4
3. Bremuciaure i‘; :
A9
a) 10; 0) 17, B) 4; r) 14.
4. Belumcnure Cj,-C2:
a) 20; 0) 17, B) 42; r) 24.

5. Ckompkumu crmocobamu U3 25 yUYEHHUKOB KJIacca MOKHO BBIOpaTh YETHIPEX
JUISl y9acTHS B MPA3AHUYHOM KOHUEpTE?

6. 25 BBIMYCKHUKOB MEAMHCTUTYTa HampaBWid paboTaTh B Tpu cena. B
XareneeBKy nomnauo 7 MOJOJBIX CIENHAINCTOB, B XauanypoBky — 12, B Kpachblie
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Orypeiitpl — ocTanbHble. KakoBa BEpOSITHOCTh TOTO, YTO TPU JApPyra OYAyT CEsSTh
pa3yMHoe, 100poe, BEeUHOE B OJTHOM celie?

7. Otaen TeXHHYECKOTO KOHTPOJIs Tunorpadguu «@aBopuT MPOBEPUI KHIHKHYIO
NPOAYKIMIO Ha Hajuwdue Opaka. BeposTHOCTH TOro, 4Yro KHHUTA HE OpaKoBaHHAas
paBHa 0,9. HaliTi BepOSITHOCTH TOTO, YTO M3 JBYX NPOBEPEHHBIX KHHT TOJIBKO
oJTHa OpaKOBaHHAS.

4.2.4.12 MHokecTBa. JJ1eMeHThI Teopuu rpados

OobpaszosamenvHble pe3yibmamol, noodexcaujue nposepke (J1emeHnbl):
[TP6 01, TTP6 02.
ITPy 01, ITPy 02, ITPy 03.

Konmponvnas paooma Nell

B 3amanusix 14 ykaxuTe npaBUIIbHBIN OTBET.
[Tpu BBITIOJIHEHUH 3a1aHUM S—7 3aMUIINATE XOJI PEIICHUS U MOJYYEHHBIN OTBET.

Bapuanr 1

1. JIuHMM, KOTOpPBIE CBSA3BIBAIOT BEPIIUHBI, HA3BIBAIOTCHL. .

1) croponamu rpada;

2) BepurHamu rpada;

3) pébpamu rpada;

4) oTpe3KaMu.
2. Kakoii rpa¢ Ha3bIBaeTCa OpPUEHTHPOBAHHBIM:

a) BEPIIMHBI KOTOPOT'O COSTMHEHBI pEOpaMu;

0) BEepUIMHBI KOTOPOTO COEUHEHBI TyTaAMH;

B) BEPIIIMHBI KOTOPOTO COSTMHEHBI MPSIMBIMHU.
3. TlepecekaroTcsi MHOKECTBA YUCE:

a) YETHBIX U HEYCTHBIX;

0) MPOCTHIX U YETHBIX;

B) IPOCTHIX U COCTABHBIX.
4. Kakoil omepauuu  HaJA  MHOXECTBAMH  COOTBETCTBYET  BBIPAXKECHHE:
«DJNeMeHT,  MpUHANJCKANMKA  TOJyYeHHOMY  MHOXXECTBY,  NPUHAICKUT
MHOXkecTBY A I MmHOkeCTBY B.»:

a) IepeceueHue MHOKECTB;

0) mepeurciIeHIe MHOYKECTB,;

B) JIOTIOJITHEHUE MHOKECTBA.
5. Haiimurte AN BN A UB,ecin A= {16; 18;20; 22}, B= {6; 8;0;2}.
6. OpuentupoBannbiii rpadh G ¢ MHOkecTBoM BepmmH V = {1, 2, 3, 4, 5, 6}
3amad criuckoM nyr {(1, 6), (2, 1), (2,5), (3, 1), (3, 3), (3, 5), (3, 2),(3,6), (5, 1),
G, 6),
(6,4), (6,5)}. Iloctpouts peanuzaruto rpada.
7. W3 100 cTyneHTOB M3y4aroT s3bIKM: HcmaHCKkuil — 28, Hemeukuit — 30,
bpanIty3ckuii — 42, ICIAHCKUIA U HEMEUIKUH — §, ucmaHCcKui 1 (paHiry3ckuii — 10,
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HEMEIKUI 1 PpaHIty3ckuii — 5, Bce 3 si3p1ka — 3. CKOJIBKO CTY/IEHTOB HE N3y4aeT
HU OJHOTO s13bIKa?
Bapuanr 2

1. I'pad —oaro0...

1) MHOYKECTBO TOUEK, IBE U3 KOTOPBIX 0053aTEIBHO COSAMHSIIIOTCS TNHISIMU;

2) MHOKECTBO TOYEK, KOTOPbIC HUKOT/]a HE COSTUHSIOTCS JINHUSIMU;

3) TOJIBKO JBE TOUYKH, KOTOPHIE COSTUHSIIOTCS TUHUSMU;

4) MHOXECTBO TOYEK, KOTOPHIE MOTYT COCTUHSATHCS INHUSMHU.

2. TI'pad, BepmHrHBI KOTOPOTO COEUHSIOTCS pEOPAMU, HA3bIBAECTCS:
a) HEOPUEHTUPOBAHHBIM;
0) HanpaBJICHHBIM;
B) OPUEHTUPOBAHHBIM.

3. He nepecekaroTcst MHOKECTBA YUCEIT:
a) IPOCTHIX U YETHBIX;
0) MPOCTHIX U HEYETHBIX;
B) IPOCTHIX ¥ COCTABHBIX.

4. Ecnm Bce dIeMEHTHI MHOXECTBA A BXOISIT B MHOXECTBO B, TO MOXHO
CKazaTh, 4TO:

a) A — oOpa3 MHOKecTBa B;

0) B — npoobpa3 MHOKECTBA;

B) A — OAMHOXECTBO B.

5. Haiimute AN BN AUB, ecu A = {3;4;5,6;7}, B={3; 5,7,9}.

6. OpuenrupoBanHsiii rpad G ¢ MHOxkecTtBoMm BepmmmH V = {1, 2, 3, 4, 5, 6}
3amad crimckom nyr {(1, 6), (2, 1), (2, 3), (3, 1), (3, 3), (3, 3), (3, 4), (3, 6), (5, 1),
G, 6),
(5,6),(5,6),(6,4), (6, 6)}. IloctpouTs peanuzanuio rpada.

7. W3 1000 cCTyneHTOB, 3aHUMAIOLIMXCA €CTECTBEHHBIMM Haykamu, 630
MOCEIIAI0T CieKypc mo ouonoruu, 390 — no xumun u 720 — o matematuke. 440
MOCENIAI0T U MaTeMaTuKy, U Ouosioruto, 250 — u MatemMaTuky, u xumuto, u 200 — u
ouosioruto, U xuMuro. 130 CTyJAEHTOB MOCEIIAOT JICKIIMU MO BCEM IpEeaMETaM.
Ckonpko u3 1000 cTyneHTOB HE IOCENIal0T HU MaTEMaTUKH, HU OHWOJIOTHH, HU
XUMHU?
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4.2.5. MexXIucCUMIUIMHAPHBIE 33JIaHUSI C YY4€TOM MNpo(eccuoOHAIbHOM

HalnpaBJICHHOCTH

HaumeHoBaHue pa3aesioB
H TeM

BapuaHThI MeKIMCHUIVIMHAPHBIX 3aJaHU I

Pa3pea 1.

IloBTOpEHUE Kypca
MaTeMaTHKH OCHOBHOM
IIKOJIbI

Tema 1.3.
['eomeTpus Ha MIIOCKOCTH

3agauya 1: Haiitu anmuHy mpoBOJIOKH, KOTOpasi MOTpedyeTcs Ha
U3TOTOBJICHHE KapKacHOM MOJIEH MPSIMOYTOJILHOTO
napajuiejenumnesaa, eciu ero uamepenus pasasl 30, 40 u 50 mwm.
Ha mBbI 1 Ha 0TXO0/1bI HEOOXOIMMO 100aBUTH 3 % MaTepuaa.
3agauya 2: CeyeHue rojOBKH ra30BOIO BEHTHII UMEET GopMy
MPABUJIBHOTO TPEYroJIbHUKA, CTOPOHAa KOTOPOrOo paBHA 3 CM.
Kakum pomkeH OBITh MHUHHUMAIBHBIA JHAMETP KPYTJIOTO
JKEJIE3HOTO CTEPKHS, U3 KOTOPOT'O U3TOTOBISIOT BEHTHIIb?
3agaua 3: PaccrosiHue Mexay NapauieIbHbIMU TI'PAaHIMU
[IECTUTPAHHOI TOJIOBKU 0OJNTa, BEpXHEE OCHOBAHHE KOTOPOTO
uMmeeT (opMy IMPaBUIBHOIO IIECTUYTOJIbHHMKA, paBHO 1,5 cM.
Haiiaure miomiaab BEpXHETO OCHOBAHHUS.

3agaua 4: PaccrosHue Mexay cepeirHaMu 3yObeB 3yOuaToro
KoJieca, U3MEPEHHOr0 MO Ayre OKPYXHOCTH, paBHO 47,1 MM.
Juamerp koneca paBeH 450 MM. CKOIBKO 3yObEB HMEET
Koseco?

3agaya S: Kakolf TOJNIIMHBI CIOW HYXHO CHATH C KpYyIJIOH
MEJIHOW MPOBOJIOKH, UMEIOLIEH oAb ceueHus 314 kB. MM,
yTOOBI OHA MPOXOJIUIIA CKBO3b OTBEPCTHE auaMeTpom 18,5 mm?
3apaya 6: IlpeanpusTHe MO H3rOTOBJICHUIO AaBTO3aMYacTeil
UMeEET MPSMOYTOJIbHYIO (JOPMY U CIIEIYIONIME pa3Mephl: IJTUHA
— 110 M, mupuna — 55 M. Brruucaure miomans OpeanpusTus.
OmnpesienuTe, CKOILKO M’ TIPUXOJUTCS HA OJUH CTaHOK, €CIH

Takoe mpeanpusthe  HacuuThiBaeT 200  cTaHKOB MO
HM3TOTOBJICHUIO aBTO3aIIYacTeH.

Pa3nen 4.

Jlorapugmel.

Jlorapudgmuyeckast

pyskums

Tema 4.6 3agaua 1: IIpounocts Oetona B Bo3pacte 30 aueit (R30)

Jlorapudmsl B npupoae u
TEXHUKE

coctaBisia 1 kr/cM2. Uepe3 CKONBKO AHEW MPOYHOCTH OEeTOHA
COCTaBUT 2 KI/CM2, €CIu W3BECTHO, YTO IMPOYHOCTh OeTOoHa
=R 9

30130
3agaua 2: BbUUCIUTH CpPEAHIOD OBICTPOTY JACUCTBUA
BpalaTeJIbHOTO MacasSHOTO BaKyyMHOTO HAacoca, MPU MOMOIITH
KOTOpOTO B Te4eHue t = 5 ¢ aBieHue B OaJIOHE CHU3WIOCH OT
p1 = 760 MM pT. cT. 10 p2 = 460 MM pt. cT. OOBEeM OamoHa
V =10 n., cpennsisi ObICTPOTE ACHCTBUSA S HACOCA BBIYUCIISIETCS

yepe3 N JHel BbuuciseTcs 1no gpopmyie R
n

o3 gt
no ¢popmyne: S = 2.3 tlg pz.

3agaya 3: HeoOX0auMoO BBIYMCIUTH CTOUMOCTb 000PYIOBAHUS
cTaHuu TexHudeckoro oOcmyxuBanHusi (CTO) uepe3 5 7er,
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eclM ero IepBOHAaYabHas CTOMMOCTh cocTapiser 4,68-10°, a
€XKETrOJIHBIA MPOLIEHT aMOPTHU3ALIMKU COCTABIACT 5,7%.

3angaya 4: CtouMocTs 000py/IOBaHHMS aBTOMAcCTEPCKOW paBHA
500 TeIC. p. U3BecTHO, uTO Yepe3 10 jieT cTOMMOCTH 3TOrO
o0opyaoBaHus BeieacTBre amopTusanuu oyaer pasHa 200 Teic.
p. HalimuTe npoueHT exeroiHoi aMmopTu3aiuu 000py10BaHHUsL.
3agaua 5: Mactepy HEOOXOIUMO YIIOKUTH AMOPTH3AIMOHHYIO
NPYXUHY B BUJE JIorapupmuieckon cnupaii. CKOJIbKO Ha 3TO
oTpedyeTcsi eMy BpEMEHU?

3agaya 6: Macrep yKIagbIBaeT JUOAHYIO JIGHTY 1O
norapudmuueckoit  crnupanu. CKOIBKO  KATyIIEK  JICHTHI
HEOOXOJUMO HCIOJNIb30BaTh MacTepy, €cClIM B  KaTyllKe
HaxouTbcsi 30 M JIHTBHI, a paiMyC CIMPAJIU COCTaBIsieT 15 m?

Paznea 6.

OCHOBBI TPUTOHOMETPHH.

Tpuronomerpuyeckue

GyHxuun

Tema 6.7 3apaya 1: KsagparHas pamka BpamiaeTcsi BOKPYT OCH,

Onucanue pacroJOKEHHOW TocepeinHe, C TOCTOSIHHOW  4YacTOTOMN

IIPOU3BOJCTBEHHBIX n = 3000 06/MHH B paBHOMEPHOM MarHUTHOM II0JI€, UMEIOIIEM

IPOLIECCOB €  MOMOIIBIO
rpaduKoB QyHKITHIA

uaaykuuo B =1 Tn. J{nuHa ogHoit croponsl pamku [/ = 0,4 M, a
yucio BUTKOB w = 10. 3anucaTh BeIpax€HUE JJI1 MTHOBEHHOTO
snauenus D/IC (e = Blvsina = Esinwf¢), onpeneinutsb nepuoa u
4acToTy.

3agauya 2: K TpeM HCTOYHUKAM C OJMHAKOBBIM HampsKEHUEM,
MI'HOBEHHOE 3HaY€HHE KOTOPOIO OINpPENESETCs 0 BhIPaKEHUIO
u = 59sin(314¢-45°), NOAKIIOUEHBI PE3UCTOP, KaTyIlKa
MHAYKTUBHOCTH M KoOHJeHcartop. HaliTu BwlpakeHue ams
MT'HOBEHHBIX 3HAYEHHI TOKOB B KaXJIOM CIydae M OMpPEIeIUTh
ux newcrtByromue 3HaueHus, ecii R =10 0m, L =10 M['H u
C =1 Mx®.

3agaua 3: [IpoBoanHuk anuHOM 0,5 M paBHOMEPHO Bpaliaercs ¢
JUHEHHOW cKopocThlo v = 10 M/c B MarHuTHOM IOJIE€ C
uaaykuuen B = 1,5 Tun. Onpegenuts OJIC, HaBoaumyio B
IIPOBOJHMKE, €CIIM paauyc BpaieHus coctasiser 0,2 M, a ocb
BpallleHus TapajuieTbHa MPOBOIHUKY .

3agauya 4: HaiiTu ctatuueckue MOMEHTBI U MOMEHThI MHEPLIUH,
IepelaBaeMble Ha TPAHCIOPT IO TPAHCIOPTHOM pa3Bs3KE C
dopmoit ayru acTpouasl x = acos’t, y = asin’t, nexameii B I
YEeTBEPTH.

3amaua 5: IlycTe osJiekTpuyeckash JaMIlOyKa JBHXKETCS C
MOMOIII0 OJIOKa BJOJb BEepTHKAIbHOW mpsiMod. Ha kakom
paccTOSSHUM OT TOPU3OHTAIBHOM IUIOCKOCTH CIEOYeT ee
pa3sMecTuTh, YTOOBI B TOUKE A 3TOH MIOCKOCTH OCBELICHHOCTb
(E = ksinx/r) 6pu1a HauboIBIIEH.

3agaya 6: Hang umeHTpoM Kpyrioro crona paauyca » BUCHT
nammna. Ha kakoii BbIcOTe clieZlyeT MOJIBECUTH ATY JaMILy, 4YTOObI
Ha Kpasx CToJa MOJYyYUTh HAUOOJIBIIYIO OCBEIICHHOCTb.

Paspnen 7.
IlpousBoanass  (QpyHKUMMH,
ee MpUMEeHeHue

Tema 7.10

3agauya 1: BropocrenenHas gopora, mupuHa KOTOpOH 6 M, 1MoJ
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Haxoxnenue
ONTHMAJIBHOTO PE3yJIbTaTa
C IIOMOIIBIO IPOU3BOIHOMN
B IIPAKTUYECKUX 3aJa4ax

MPSIMBIM yTJIOM MEPECEKAET OCHOBHYIO aBTOMOOHIIBHYIO TOPOTY
mupuHoo 18 M. KakoBa HamOomblmas JjiMHa aBTOIOE3]a,
KOTOPBIA MOXET OecHpensiTCTBEHHO MOBEPHYTh Ha OCHOBHYIO
nopory?

3apauya 2: KonuyecTBO 3JIeKTpUUECTBA, MPOTEKAIOIIEE Yepe3
MPOBOJAHMK, HauWHas ¢ MoMeHTa ¢ = 0, BbIpaxkeHO (opMyIIOif
O = 5/+2t(xynoHoB). BeiBectw (GOpMYIy IS BBIYMCIIEHHS
CWJIBI TOKA B JIFO0OO MOMEHT BPEMEHU U ONPEJEIUTh CHITy TOKA
B KOHIIE TPETbEU CEKYH/IbI.

3amaua 3: Teno aBmxeTcss MO 3aKoHy S(1)=I18£+10t-2 (s- B
MeTpax, 7-B CeKyHJax). HaliauTe MakcHUMallbHYIO CKOpPOCTh
JBUKCHHS TeJa.

3apaua 4: MarepuanbHas TOUYKa JIBIJKETCS II0 3aKOHY
s()=12¢-(2/3)F. B xakoii MOMEHT BPEMEHHM ! CKOPOCTh TOUKH
Oyzaet HauOombIICH?

3agaya 5: 3akoH NOPSIMOJIMHEHMHOTO JBMKEHHS  3aaH
ypaBHEHHEM  S§()=—+9£-24t-8. Haiitu MaKCHMAaIbHYIO
CKOPOCTH JIBIDKEHUS Tela (S- B METpax, /- B CEKyHIaxX).

3agaya 6: Kakum [0/DKHO OBITH OTHOIICHHE JUaMeTpa
OCHOBaHUSI K BBICOTE 3aKPBITOM NMJIMHIPUYECKON LHCTEPHBI,
4TOOBI MPU 3aJlaHHOM 00BbeMe Ha M3TOTOBJICHHE IIUCTEPHBI 11O
KaK MO>KHO MEHbIIIe MaTepuaia?

Paznean 8.
IlepBooOpa3nast
(yHKUIMH, ee IPUMEHEHHE

Tema 8.5
OmnpeneneHHbIi UHTErpai B
KHU3HU

3agayua  1:  DKCHEpUMEHTAJIbHO  YCTAHOBJIEHO,  YTO
IPOAYKTUBHOCTh TpyJa paOOTHHKA MPHOIMKEHHO BbIpaXKaeTcs
dopmynoit f(t) = -0,0033t2-0,089t+20,96, rae t — pabouee BpeMs
B yacaX. Bwlumciauth o0beM BhITycKa JeTajeil 3a KBapTad,
cuuTas pabouuil JeHb 8-4aCOBBIM, a KOJIMYECTBO pabounx AHEH
B KBapTaye — 62.

3agaua 2: [IponykTuBHOCTH TpyAa Opuraabl pEMOHTHHUKOB Ha
HOPOTSDKEHUM CMEHBbl NPUOJIMKEHHO ompeaensercs (opMyon
f(t) = -2,53t>+24,75t+111,1, rae t — pabouee BpeMs B yacax.
Onpenenutb 00beM HU3JENUI, OTPEMOHTUPOBAHHBIX Opuragon
3a 5 pabo4mnx 4acos.

3agauya 3: Ilpou3BoauTENBHOCTh TpyZa paboyero B TEUCHHE
CMEHBI MPUOJIUZUTETBHO BBIpaXKaeTCs dyHKIHMEH
f(t) = 0,1t>—t+17, rme t — yach paboTel. OnpenenuTh CpeIHIO
IIPOU3BOJIUTENILHOCTh pab0oYero.

Pa3nean 9

IIpsimble ¥ IJIOCKOCTH B

NPOCTPAHCTBE

Tema 9.5. 3agaua 1: Kakoil [uMHBI JOKEH OBITH NMPUBOJHON pEMEHbD,
[TapannenbHele, COCIMHAIOIMI JBa IIKUBAa C auamerpamu 20 cm, eciu
NIEPIICHIUKYJISIPHBIE, pPacCTOSIHUE MEXKY UX LIeHTpaMu paBHO 50 cm?

CKpCIIUBAOIIHECH ITPAMBIC

3agaya 2: Brynka cenmapatopa Ipy30BOrO yCTPOMCTBA MMEET
dbopMy LIMIUHAPA, BBICBEPJIEHHOTO MO ocH. BHenHuii quamerp
BTYJIKH 20 MM, nuameTp otBepctus 12 MM, mumHa BTyinku 100
MM. HaiiuTte miomaas AMaroHaabHOrO CEYEHUs! BTYJIKU.

3agaya 3: Kak npoBeputbh, BEpTUKAJIEH JM LITOK IOPIIHS B
LWIMHJPE JBUTATesi BHYTPEHHErO CropaHusi K IUIOCKOCTH

283




TapeIKy MOPUIHS?

Pa3pean 10.
Koopannatbl 1 BeKTOpbI

Tema 10.3

[IpakTuko-
OPUEHTHPOBAHHBIE 33/1a41
Ha KOOPJAUHATHOM
MJI0CKOCTH

3apaya 1: Ilo wmerammuyeckod TpyOe H30THYTOW (OpMBI
NepeMeNaloTesl MeTauIndeckue [mapuku. B wmecre wusruba
IIapUKU YJIapsOTCsS O CTEHKY TpyObl M moBpexaawT e€. B
TpyOe OBICTPO  NPUXOTUT B  HErogHOCTh. Kak  3TO
MPEAOTBPATUTD?

3agaua 2: CkoabKko 3yO10B MMeeT Kojieco 3y0uaroil nmepeaayn,
€clI Jyra OKPY>KHOCTH 3TOrO KoOJjeca, 3aKIIOUEHHas MEXAy
JIBYMS COCEHUMH 3yOriamu, paBHa 12 rpamxycoB?

3agaya 3: CKOJBKO 3aroToBOK JeTanell Kpyriod (opmbl
MOXHO M3rOTOBHTh M3 Opycka Meraia JUIMHOW 12 M u
mupuHot 1,4 M, ecim paaumyc 3arotoBku 15 cm? LleHTpsl
3arO0TOBOK JOJKHBI OBITh PACIIONOKEHBI HA OJTHOW JIMHUU.
3agaua 4: Ha umnunap pjmmHoi 12 ¢cM HaMmoTaHa MPOBOJIOKA.
JUlnHa OKpY>KHOCTH LMIMHApa — 4 CM, YHMCIO BHUTKOB — 4.
Hailinure mymmHy IpOBOJIOKH.

Pa3zpen 11.
MHOrorpaHHUKH H Teja
BpallleHusl

Tema 11.7
[Tpumepsr
npodeccun

CUMMETpUH B

3agaya 1: Heo0XxoauMo  CUMMETPUYHO  PAacCHOIOXKHTh
aBTOMOOWIIBHBIE (Daphl, €ciau H3BeCTHA INUPHUHA (POHTOBOU
4aCcTH aBTOMOOMJIS.

3anaua 2: [Ipu u3BeCTHOM pacCTOSTHUU OT OCH aBTOMOOWIIS J10
LEHTpa OCH aMOpTU3aTopa, pPACHOJOXKUTb CUMMETPUYHO
aMOpPTHU3aTOPHI.

3agauya 3: Pacnojoxuth CHUMMETPUYHO JONOJHUTENIbHBIE
OCBETUTEJIbHBIE MPHUOOPHI 11 MaKCUMaJIbHOW OCBEIIEHHOCTU
CEJIbCKOXO035UCTBEHHOM TEXHUKU BO BpeMsl HOUHON CMEHBI.

Tema 11.10
Komnyc, ero cocrasmustomniue.
CeueHue KoHyca

3agauya 1: Ilnadgon aBTOMOOMIBHON Qapel uMeeT ¢opmy
yCEUEeHHOro KoHyca. BplcoTa koHyca paBHa 25 en. JUIMHBI,
HWKHUA U BepxHui aumamerpel — 20 u 10 en. iMHBI
COOTBETCTBEHHO. OmpenenuTs ¢ TOYHOCTHIO /0 3 3HAYalIuXx
mudp mIomaak Marepuana, HeoOXOAUMOro Ul M3rOTOBJICHHUS
r1aoHa aBTOMOOMIIBHOM (aphl.

3agaya 2: CKOJBKO KBaJpaTHBIX METPOB JIATYHHOIO JIUCTa
norpedyercsi, 4ToObl cAenaTh PYNop, y KOTOPOro JAUaMeTp
onHoro konHuma 0,43 ™M, a gpyroro koHuma 0,0396 M wu
obpasyromas 1,42 m.

Tema 11.16
I'eomerprueckne
KOMOWHAIIMM Ha ITPAKTHUKE

3agaya 1: bak s mepeMenieHus >KUAKOrO OUTyMa HMEET
dbopMy TPSAMOYTOJILHOTO TMapajuiefienuena UIMHOW S5 M,
mmpuHoit 375 cMm u BeicoToit 150 cm. Onpenenuts o0bem Oaka
B M°, cM?, uTpax.

3agaua 2: OTKpBITHIA Ky30B Ipy30BOr0 aBTOMOOMIIS UMEET BH]L
MPSIMOYTOJIBHOTO napajuiesenunena c IJI0IAIbIO
noBepxHocTd S. KakoBbl JMODKHBI OBITH JUIMHA M IIHPHHA
Ky30Ba, 4TOOBI €ro o0beM ObUT HaWOONBIIMM, a OTHOIICHHE
JUIMHBI K IUPHHE PAaBHAIOCH 5/27

284




3agaua 3: OTKpeITHIA 0aK, UMEIONIMKA (POPMY MPSMOYTOIBLHOTO
napajulelienuneaa ¢ KBaJpaTHBIM OCHOBAaHHEM, JIOJDKEH
Bmemath 13,5 . xuakoctu. [lpu kakux pazmepax Oaka Ha €ro

HA3TrOTOBJIEHUE noTpedyeTcs HaVMEHbIIIEE KOJIMYECTBO
OILIMHKOBAHHOTO ee3a?
3agaua 4: TpeOyercs caemarb U3 JIMCTOBOTO JKele3a

LHUJIUHIPUYECKUN COCYl BMECTUMOCTBIO V/, 3aKPBITBIN CBEPXY U
cHu3y. KakoBbl JOJKHBI OBITH €ro pa3Mepsl, YTOObI 3aTpaThl
Marepuaia ObUIM HAUMEHBIITUMU?

3apaua S: [y XpaHeHus netajiel HyKHO CIelIaTh BPEMEHHOE
XpaHWJIHUILE B BUJE CBAPHOI'O KapKaca, HAKPBHITOTO OPE3EHTOM.
JUis M3roToBIEHMs KapKaca, HMMEIOLIEro BHJ INPaBUIbHON
YEThIPEXYTOJbHOM NpPHU3MBI, UMeEeTCs 36 M. METaJTIM4ECKOIo
npyta. Kakyroo HyXHO BbIOpaTh JUIMHY, IIUPUHY U BBICOTY
Kapkaca, 4yToObl IIOJI HaBEC YMECTUJIOCh KaK MOKHO OOJblle
Jeraneu?

Pa3zpen 12.
DJIeMeHThbI
KOMOMHATOPUKH,
CTATUCTHKH U
BEpPOSITHOCTEN

TeOpPUH

Tema 12.3
BepositHOCTE B

PO eCCHOHATLHBIX
3aJa4ax

3agaua 1: EmkocTs umcTepHB A XpaHeHHs OeH3MHA Ha
aBTO3aNpaBo4YHO craHimMu paBHa 50 1. Haiitu BeposiTHOCTH
COOBITH, COCTOSIIIMX B TOM, YTO IPH CIy4yailHONH NpOBEpKE B
UCTepHE OyJeT oOHapykeHO: a) MeHee 5 T OeH3uHa; 6) Oonee
20 T 6ensuHa; B) x0T ObI 1 T OeH3MHA.

3agauya 2: Ha 9 kaproukax HamewaraHa ofHa M3 CIEAYIOLIUX
OykB m, ¢, p, T, a, H, T, 0, p. BelHUMas mocnen0BaTENbHO U3
AlIMKa Hayraj M BBIKJIAAbIBasg MX B OJHY JIMHHMIO, MOXKHO
MOJIy4YUTh CIJIOBO «TpaHcmopT». KakoBa BepOSTHOCTb 3TOrO
COOBITHSI.

3agaua 3: B kopoOke HaxoAsATCs 3JIEKTpOJaMIbl S5 IIT. IO
75 kBt u 6 mr. mo 100 Br. M3 KOpoOKM OAHOBpPEMEHHO
BBIHUMAIOT JB€ 3JeKTpoiamibl. KakoBa BEpOSITHOCTh TOTO, YTO
o0e namnouku o 100 Bt?

3agaua 4: Cpeau 100 aBTomeraneit 5 OpakoBaHHbIX. KakoBa
BEPOSTHOCTb TOTrO, YTO BbIOpaHHbIE HayAady 3 JAeTaiu
OKa)XyTCsl OpaKOBaHHBIMU?

3agauya 5: B nmaptum u3 20 uzgenuit 4 OpakoBaHHbIX. Haiitn
BEPOATHOCTb TOTO, YTO CpPeAM S5 B3ATHIX Hayrajg W3AeIui
OKaxkeTcs 2 OpaKOBaHHBIX?

Tema 12.6
Cocrasienue Ta0IuI 1
JTUarpamMM Ha MPaKTHKE

3anaua 1: B mactepckoii moObiBano 65 denoBek. M3BecTHO, 9TO
OHH OTPEMOHTUPOBAIN 35 XOJIOAWJIBHUKOB, 36
MHUKPOBOJHOBOK, 37 TeneBn30poB. 20 N3 HUX OTPEMOHTUPOBAIIN
U XOJIOAWIBHUK, U MUKPOBOJIHOBKY, 19 — 1 MHUKPOBOJIHOBKY, U
TENEeBU30p, 15 — XONOIMIBHUK U TEIEBU30p, & BCE TPH PEMOHTA
COBEpUIWJIM TP YE€JIOBEKA. bbUI JM Cpeau HUX MOCETUTENb, HE
OTPEMOHTHPOBABIINI HUYETO?

3agaua 2: 13 24 cTyJeHTOB TEXHHUUYECKOTO MPOQUIIS TTOCEIIAI0T
JIOTIOTHUTEIbHYIO CeKIUIO 1o cBapke 10 yenoBek, aBTOMIKOIY —
12 4enoBek, CEKIMIO MO0 PEMOHTY XOJOBOM 4acTH — § YEJIOBEK,
CBapKy M aBTOUIKOJIY — 3, pEMOHT XOI0BOM YaCTU U aBTOLIKOIY
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— 2, CBapKy M PEMOHT XOJIOBOW 4YacTU — 2, BCE TPU CEKLUU
nocemaer 1 yenoBek. CKOJIBKO CTYAEHTOB IMOCEIIAIOT TOJIBKO
onHy cekiuio? CKOIBKO CTYJEHTOB HM B uYeM ce0s He
pa3BUBaIOT?

3apaua 3: B rpynne 30 cryaenToB, 20 U3 HUX KaxAbld JCHb
MOJIB3YIOTCS MeTpo, 15 — aBToOYyCOM, 23 — Tposuteiidycom, 10
— ¥ MEeTpO, U TpoJutelidycom, 12 — u MeTpo, u aBTodycom, 9 — u
Tposuielibycom, u aBTOOycoM. CKOJBKO YEJIOBEK €KETHEBHO
MOJI3YIOTCS BCEMH TPEeMs BUIAMHU TpaHCTIOpTa?

3agauya 4: B rpynne 35 cTyneHToB. 24 W3 HHUX HUIrparT B
¢yr6on, 18 — B Boneiibon, 12 — B Gacker6on. 10 cryneHTOB
OJIHOBPEMEHHO UTParoT B PyTOOI U BOiCiib0a, 8§ — B pyTdOI M
6acker6oi, a 5 — B Boseii0on u 6acker6011. CKOJIBKO CTYIEHTOB
urparoT ¥ B (yrboI, W B BOICHOOI, W B OackeTOON
OJIHOBPEMEHHO?

Paznen 13.
MHoKecTBa. JJIEeMEHTHI
Teopuu rpagos

Tema 13.2 3apaua 1: ['pynne CTyaeHTOB IPEAIOKEHO TPH CIELKYypca: Mo
Omnepanuu ¢ MHOXKECTBAMH | MEXaHHKe, (PU3UKE U TEPMOJAMHAMUKE, 22 CTYJEHTA 3aIUCAIINCh
Ha CIICLIKYpC M0 MexaHwuke, 18 — Ha crenkypc mo dusuke, 10 —

Ha CIIELIKYpC IO TEPMOJMHAMHUKE, 8 — Ha CHELKYpChl IO
MeXaHUKe W ¢u3uKe, 15 — Ha CHEenKypchl MO MEXaHUKE MU
TEpMOJMHAMMKE, 7 — Ha CHEUKypchl 1o (u3uke U

TEPMOJMHAMHKE. 5 CTYJCHTOB 3allCalliChb HA BCE TPH
cneukypca. CKOJIbKO CTy/I€HTOB B Ipyriie?

3agaua 2: Bcem yuacTHukam aBTompoOera He mosesio, 12 u3
HUX YBS3IM B IleCKe — MPHUILIOCH TOJNKaTh MaAIIUHY, 8
HOHaI00MIach 3aMeHa KOJIeca, Y HMIECTEPBIX Meperpescst MoTop,
5 ¥ TOJKaIM MallMHYy, U MEHsUIU Kojeco, 4 TOJKalu MalluHy U
OCTYXaJH MOTOp, 3 MEHSJIM KOJECO U OCTY)Xalu MOTOP.
OpHOMY NPHILIOCH UCHBITaTh BCE BUABI HemodanokK. CKOIbKO
ObLIO YYaCTHUKOB?

3agauya 3: Ilpennpustue o00bsBWIO HaOOp pabouyux Ha
JOJDKHOCTH MEXaHMKa, aBTocjecaps M cBapiiuka. B otmen
KaJpoB oOpatmiuck 25 yenosek. M3 Hux 10 yenoBek Biajgenu
npodeccueit MexaHuka, 15 — aBrocnecaps, 12 — cBapuiuka.
[Tpodeccueit n MmexaHuKa, U aBTOoCIecapsl BIagenu 6 4yeloBek, 1
MEXaHMKa, W CBapliika — 5 4YeJIOBEK, M aBTociecaps H
cBapuika — 3 4yenoBeka. CKOJBKO 4YeJIOBEK BIAJICIOT BCEMHU
TpeMmsi mpodeccusiMu?
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4.3. MarepuaJjbl OLIEHOYHBIX CPEICTB JJIsl IPOMEKYTOUYHOM aTTeCTAIMU
(9K3amen)
IK3ameHayuonHvle 3a0aHUA O MAMEMamuKe

Bapuanr 1

Oo0si3aTe/IbHAS YACTH
IIpu BeInmosiHeHuM 3axanui 1-10 3anummuTe X04 pelieHUs: U MOJYyYeHHbIN
OTBeT.

7 T
. 4v/2cos = cos —.
1. HaiinuTe 3HaU€HUE BBIpAKEHUS 4 3

2. HaiinuTe 3HaYeHHE BHIpAKEHHS 12 250—-1g2,5

Pemure ypaBHenue v 124X =X Femm ypaBHEHHE UMEET 00Jiee OJJHOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIINN U3 KOPHEH.

4. Pemmute HepaBerncTBo 1002x+1 < (0,1
x+8 x+8

5. Pemmre ypaBHenue 5x+7 7x+5 Eciu ypaBHeHHEe uMeeT 0oJiee OJHOTO KOPHS, B
OTBETE 3aMUIIUTE OOJIBIINI U3 KOPHEH.

1
. x(t) == —3°+2
6. MarepuanbHasi TOYKA JBUXKETCS MPSIMOJIMHEIHO 110 3aKOHY 2 (rme x —

paccTosiHUEe OT TOYKU OTCUYETa B METPax, ! — BpeMs B CEKYHJIaX, U3MEPEHHOE C HaJasia
nBIKeHus ). Halimure ee ckopocTh B (M/C) B MOMEHT BpeMeHH ¢ = 6 C.

1
Haiinute Touku sxctpemyma pynkiuu f(x) = 2x3 — 5 x* -8

Uucno »sHeprocOeperarpmmx JIaMIOYeK B Mara3MHe OTHOCHUTCS K YHUCIy JIaMil
HakanuBaHus Kak 23:2. Jlpyrux nammodek B MarazuHe HeT. CKOJBKO MpPOLEHTOB B
Mara3uHe COCTaBJISIFOT JIAMITbl HaKaJIuBaHUsA?

9. JlBe (aOpukM BBIIYCKAIOT OJMHAKOBBIE CTEKJa JUIsl aBTOMOOMJBHBIX (ap. IlepBas

¢dabpuka BeimyckaeT 25% 31tux crexou, Bropas — 75%. IlepBas ¢abpuka Boimyckaet 4%
OpakoBaHHBIX CTeKOJd, a Bropas — 2%. HaiinuTe BEpOSATHOCTH TOr0, YTO CIy4ailHO
KYIUIEHHOE B Mara3mHe CTEKJIO OKaXeTCs OpaKOBAHHBIM.

10. B 6ak, umeromuii (opMmy MNpaBUIIBHONW YETHIPEXYTOJBHON MPHU3MBI CO - -

CTOpPOHOW OCHOBaHMs, paBHOH 20 cM, HaJIUTa KUAKOCTh. J{1s1 TOro 4ToOBI KT____
U3MEPUTh 00BEM JeTal CIOKHOW (OpMBI, €€ MOTHOCTBIO MOTPYXKAIOT B “’!

3Ty XuakocTh. Halinmute 00bEM nertanu, eciii ypoBEHb KHJIKOCTH B Oake ,JI—————
nogHsuics Ha 20 cm. OTBeT AaiiTe B KyOMYECKUX CAHTUMETpax. ¢ pewyer

JIOMOJHUTEJIbHAS YaCTh
Ilpu évinoanenuu 3a0anuin 11-14 3anumume x00 pewieHus u noay4eHHvlil
omeem
11. Beluncnure I1UI0IMIAAh ydyacTKa, OTBEAEHHOTO TMOA KIyMOy, NEepuMeTp KOTOpOro
OTPaHWYMBAIOT JIMHUU Y = X2 + 2,y = 2x + 2. Bemonaurte yeptesxk. OTBeT maiite B
KBaJJpaTHBIX METpax.
12. HalinuTte BCe pelIeHus] ypaBHEHUS COS2x+sin

2x +cosx = 0.

13. IIpssMOYTOJIbHBIN NapasuIeNenuIie]] OIMCaH OKOJIO
LUJIUHAPA, PaJNyC OCHOBAHUS U BBICOTA
KOTOporo paBHbl 6. Haiimute 00bem




napaiesenumnea.

14. Ha usroroBnenue 475 neraneid nepBbiii pabouyuii TpaTUT Ha 6 4YacOB MEHBINE, YEM
BTOpOIl pabouunii Ha wm3roromieHue 550 Takux ke netayneld. M3BeCTHO, YTO TEPBHI
pabouunii 3a yac nenaeT Ha 3 nmeranu Oosbiie, yeM BTOpoi. CKOJIBKO JeTane B dac
JIeJIaeT epBhId pabouunii?

Bapuanr 2

Oos3aTe/bHAS YACTH
IIpu BbinosiHenuu 3aganuid 1-10 3anumumMTe X0 pelieHNs] U MOJyYeHHbIH
OTBeT.

24+/2cos (—E) sin (fﬁ) .

1. Haitgure 3HaueHUE BhIpAKEHUS 3 4

2. Haiigute 3HaYeHUE BBIPAKECHUS log5625 +logg 458000,

3. Pemute ypaBHeHue v —3+Ax=x pony ypaBHEHHE HMeeT Oojee OJIHOTO KOpHS, B
OTBETE 3aMUIIUTE MEHBIINN U3 KOPHEH.

4. Pemmre HepaBeHCTBO 82x+1 > (0,125
x—1 x—1

5. Pemmre ypaBHeHue Sx+ 11 " 3%x—7 Ecin ypaBHEHUE MMEET OOJIbIIE OJHOIO KOpHS, B
OTBETE 3aMIIUTE OONBIINHA U3 KOpHEH.

6. MarepuanbHas TOUKa JBYKETCS IPSAMOJIMHENHO 1o
3aKOHY x(l‘) = ™ 61’ +51+23 (rne x — paccTossHME OT TOYKM OTCUeTa B
MeTpax, ! — BpeMs B CEKyHJaxX, MU3MEpeHHOe ¢ Hayaia JBwkeHus). Halinure ee

CKOPOCTh B (M/C) B MOMEHT BpeMenu [ = 3e.

7. Haiigure Touku sxcTpemyma ¢pynkiuu f(x) = x> — 5x* + 3.
8. Uucno osHeprocOeperaromx JaMIOYeK B MarasuHe OTHOCHTCS K YHCITY JiaMIl

HakanuBaHusi kak 27:3. JIpyrux nammouyek B mara3uHe HeT. CKOJIBKO NIpPOLEHTOB B
MarasuHe COCTABIISIOT JIAMITHl HAKAJTUBAHHS?

9. JlBe (aOpuku BBINYCKAIOT OJIMHAKOBBIE CTEKJa JUIs aBTOMOOMIBbHBIX (ap. Ilepmas
¢dabpuka Beimyckaer 15% stux crekon, Bropas — 85%. Ilepsas ¢abpuka

BeImyckaeT 3% OpakoBaHHBIX cTekod, a Bropas — 1,5%. Haiiaure |

BEPOSTHOCTB TOTO, YTO CIyYalHO KyIICHHOE B MarasiHe CTeKIo okaxercs |1 |,
/}_ P =

OpaKOBaHHBIM. 1

10. B 6ak, umeromuii Gopmy mnpsiMod mpusmbl, HamuTo 12 1 Bogawl. Ilocne i
MIOJIHOTO MOTPY>KEHUS B BOJY J€Tallid ypPOBEHb BOJIbI B Oake noausuics B 1,5 F——t

pELLEr

pa3a. Haiinure 00béM neranu. OTBer naiiTe B KyOMYECKUX CaHTHMETpax,
3Hasd, 4To B oJJHOM JuTpe 1000 KyOMUecKuX CaHTUMETPOB.

JlonoJIHUTEIbLHAS YaCTh
Ilpu eévinoanenuu 3a0anuii 11-14 3anumume x00 peutenus u noay4eHHblil
omeem
11. Beruncnure mmiomanb ywactka, oTBeaeHHoro mnon CTO, mnepumerp KOTOpPOro
OTPaHUYMBAIOT JIMHUM Y = X2 + 1,y = 3 — x2. Beimonnute yeprexxk. OTBeT naiite B
KBaApaTHBIX METpPaX.

12. HaiinuTe penieHue ypaBHEHUs COS2x+sin x+c052 x=0.

13. IIpssMOYTOJIBbHBIN NapaJUIEIEIUIIE] OTTUCAH OKOJIO




HUJIUHAPA, paJyC OCHOBAHUS U BHICOTA KOTOPOTO
pasubl 1.Haiinure o0beM napanienenunena.

14. 3aka3 Ha 110 nmerameii mepBbIii pabouuii BBIIOMHSAET Ha 1 yac ObICTpee, YeM BTOPOM.
CKOIbKO JIeTasield B 4Yac JejaeT BTOPOM pabouwmii, €Clii M3BECTHO, YTO IMEPBBIA 3a Yac
nenaer Ha 1 geranp OoJblie?
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5. CIHCOK MCTOYHHUKOB

OcHOBHbBIE IeYaTHBbIE U3TAHUS

1. Maremaruka: yue6nuk/ bammakos M.U.- 2-e u3zn., crep. - M: KHOPVYC,
2019. (Cpennee npodeccruoHaabHOE 00pa30BaHUE)

2. Maremartuka: ajreOpa W Hayajla MAaTeMaTHYECKOrO0 aHaJIn3a, F€OMETPHS.
Anrebpa u Hayajga mareMmartudeckoro a”ammza. 10-11 kmacc. Anumon IILA.,
Konsrun FO.M., TkaueBa M.B. u apyrue. - M: IIpocsewenue, 2022.

3. MaremaTuka: anreOpa W Havalla MaTeMaTUYECKOrO aHajn3a, TeOMETPHS.
[I'eomerpus. 10-11 xmacc. Atanacsn JI.C., Byry3zoB B.®., Kamomuer C.b. u
npyrue. - M: [Ipocsemenue, 2022.

4. Maremartuka: anredpa U Hayajga MaTeMaTHYEeCKOro aHallu3a, TeOMETPHS.
10-11 xmaccel. Anrebpa W Hayaia mMareMarnueckoro aHaimsa. B 2 4. Yactp 1:
VYyebuuk s yyammuxcs  oOpa3oBaTelbHBIX — OpraHu3anuii  (06a30BbIit
ypoBenb)/Mopakosuu A.I'., CemenoB I1.B.; Yacte 2. 3amauHuk aJid ydammuxcs
oOpazoBaTeIbHbIX OopraHu3anuii (6a3oBbiii ypoBeHb)) Mopakosud A.l'. u apyrue;
noj penakiueit Mopakosuda A.I'. - M: Muemo3uHa, 2018.

6. MartemaTuka: anreOpa ¥ Havajla MaTeMaTUYECKOr0 aHaju3a, T€OMETPUS.
Anrebpa u Hayaia matemMatuyeckoro aHanmmsa. 10 kmacc. Huxonbckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u gpyrue. - M: [Ipoceemenue, 2021.

7. MatemaTuka: anreOpa W Havajla MaTeMaTUYECKOrO0 aHaju3a, F€OMETPUS.
Anrebpa u Havasia maTemaTudeckoro ananusa. 11 kmacc. Hukombckuit C.M.,
[ToranoB M.K., PemernukoB H.H. n npyrue. - M: [Ipoceemenue, 2021.

8. Marematuka: anreOpa M Havajla MaT€MaTUYECKOIO aHajIu3a, T€OMETPHS.
I'eometpus.10-11 xmacc. IloropenoB A.B. Maremaruka: anrebpa u Hayaia
MaTEMaTHYECKOro aHanusa, reomerpus. ['eomerpus.10-11 knacc. Iloropenos A.B.
- M: TIpocBemienue, 2019.

9. Maremaruka: anreOpa ¥ Hadaja MaTEMaTUYECKOTO aHajIn3a, T€OMETPUS.
['eomerpus. 10 xmacc. Anexcanapo A./l., Bepuep A.JL, Peoxuk B.H. - M:
[Ipocsemenue, 2021.

10. Marematuka: anreOpa ¥ Hadaja MaTEMaTUYECKOTO aHalIU3a, T€OMETPHS.
['eomerpus. 11 xmacc. AnexkcanapoB A./l., Bepuep A.JL, Peoxuk B.H. - M:
[Ipocsemenne, 2021.

11. Marematuka: anredpa W HayaJa MaTeMaTHYEeCKOro aHajau3a,
reometpusi. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3patenscTBo "IIpocBemienue".

12. Marematuka: anreOpa W Hayajga MaTEMaTUYECKOTO aHAJW3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3patensctBo "[IpocBemnienue".

13. Marematuka: anrebpa W Hadaja MaTEeMaTHYECKOTO aHaju3a,
reoMeTpus. Anrebpa M Havaja MareMaTHueckoro aHaiau3a (B 2 4actix) (B 2
yacTsax). 10-11 kmacc. Yacte 1: MopakoBuu A.I'., CemenoB II.B.; Yacte 2:
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Mopakosuu A.I. u gpyrue; mnon penakuuern Mopakosuya Al. "HMOIL]
MHEMO3UNHA".

14. Marematuka: anredOpa W HayaJla MaTeMaTHYECKOrO aHajIu3a,
reoMeTpusi. Anredpa M Hayana MareMaTHdeckoro ananmsza. 10 xmacc. MypaBun
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

15. Marematuka: anrebpa W HayajJla MaTeMaTHYECKOTO aHajiu3a,
reoMmeTpusi. AnreOpa W Hayana maTemMaTHdeckoro anaiausa. 11 kmacc. MypaBuH
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

16. Marematuka: anredpa MW HayaJla MaTeMaTHYECKOTrO aHajIu3a,
reometpusa. ['eomerpusa. 10 xmacc. CmuprHoB B.A., CmupnoBa .M.
"UznatensctBo "[IpocBemienue".

17. Marematuka: anredpa W HayaJa MaTeMaTHYECKOTrO aHajIu3a,
reometpusi. ['eomerpus. 11 knacc. CmupnoB B.A., CmupHoBa .M. N3naTenscTBO
"[IpocBemienue".

18. Marematuka. ['eomerpus. 10 kimacc. Mep3nsk A.I'., HomupoBckuii
H.A., Tlomouckumii B.b., Axup M.C.; nox penakumerr Ilomonsckoro B.E.
N3parenscTBO "[IpocBemenue".

19. Marematuka. ['eomerpus. 11 kmacc. Mepsmax A.I'., HomupoBckuii
H.A., Tlomonckuit B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
"UznarensctBo "IIpocBemienue".

20. Marematuka: anrebpa W HadaJia MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpus. Anredpa U Hadajia mMaTemMaTudeckoro ananusa. 10 kmacc. Bunenkun
H.4., UBame-Mycaros O.C., [lIBapuoypn C.1. "MOIL] MHEMO3MHA".

21. Maremaruka: anredpa ¥ Hayajga MaTeMaTHYECKOTO aHalIW3a, T€OMETpHs.

Anrebpa W Hayanma martemaTudeckoro ananmsa. 11 kmacc. Bunenkun H.A.,
Npames-Mycatos O.C., HIBapuoypa C.1. "MOL MHEMO3MHA
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