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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Obaactb npumenenust ®OC

®OC  npenHa3HaueH Uil IPOBEPKM  PE3YyJIbTATOB  OCBOEHUS
o01eo0pa3oBaTeabHON y4eOHOM TUCIUIUTMHBL «MaTteMaTruka» 1Mo CreuuaIbHOCTH
23.02.07 «Texumueckoe O0OCTy>KMBaHWE W PEMOHT JIBUraTelield, CHUCTEM U
arperatoB aBTOMOOWIICID.
1.2. Ileau u 3agaum co3ganus ®OC

Hensto cozpanuss ®OC sBIsSETCS YCTaHOBJIEHHWE COOTBETCTBUSA YUEOHBIX
JOCTUKEHUM 3arJIaHUPOBAHHBIM pe3ysbTataM oOyueHus o
o0mieoOpa3oBarenbHON AUcCHMIIIMHE «MaremaTuka» U TpeOOBaHUSM OCHOBHOM
o0pa30BaTeIbHOM IPOrPAMMBI.

®OC pemraet 3a1auu:

— peanu3anus MEXIUCUUIUIMHAPHOTO IOAXO0/a K OTOOpY COJAep KaHUA
o0meoOpa3oBaTeNbHONM  JUCHUIUIMHBI € Y4eTOM  Ipo(ecCHOHaIbHON
HaIlpaBJIEHHOCTH  OCHOBHOM  00Opa3oBaTeIbHOM  MNpPOrpaMMbl  CPEIHErO
po¢eCCUOHAIBHOTO 00pa30BaHus;

— KOHTpOJIb W YIpPABJIEHUE MPOLECCOM MPUOOpETEHUs: OO0yYarOIIMMUCS
HEOOXOJMMBIX 3HAHUM, YMEHHH, HABBIKOB W YPOBHSA C(HOPMHUPOBAHHOCTHU
komnereHunn, onpeaes€éHHpix B @PI'OC CIIO nmo HampaBieHUIO MOArOTOBKY U Ha
ocHoe PI'OC COO;

— KOHTPOJIb (C MOMOIIBbI0 HAOOpa OIIEHOYHBIX CPENICTB) M yIpaBieHHE (C
MOMOIUIBIO 3JIEMEHTOB 00paTHON CBS3M) JocTHxKeHUeM 1eneil peanuzauuu OIIOII,
OINpe/eNICHHBIX B BHUJAE HaOOpa OOIIEKYJIbTYPHBIX, OOIIEIPO(PECCHOHANBHBIX U
po(hecCHOHATBHBIX KOMIIETEHLIUN BbIITYCKHUKOB.

Haznauenune oHaa OLEHOYHBIX CPEICTB: MCIONb3YETCs JUIsl OIEPaTUBHOTO
U PEryJsipHOTO YIpaBi€HUA Yy4eOHOM JESITEeTbHOCThIO (B TOM  4YHCIE
CaMOCTOATENIbHOM) CTYIEHTOB, a TaKK€ MpEJHa3HauYeH MJid OLICHKU CTENEeHH
JOCTH)KEHHSI  3allJTAHMPOBAHHBIX  PE3YJbTATOB OOYyYEHHsS] MO 3aBEPUICHUIO
0Oy4eHHMs B YCTAHOBJIEHHON Y4E€OHBIM IJITAHOM (hOPME: IK3aMEH.

[lepeyeHb BHIOB OLICHOYHBIX CPEJCTB COOTBETCTBYET paboueld mporpamme
JTUCHUIUINHBIL « MaTemMaTukay.

1.3. Tlnanupyemble pe3yJibTaThl 0CBOEHHUsI 00111€00pPa30BaTEILHOI
aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B pe3ynbraTe ocBoeHUS yUeOHOM TUCIUIUIMHBI O0yJarOITUics T0HKEH YMeTh:

® HCKATh M HAXOAMTh OOOOIICHHBIC CHOCOOBI pPEIICHHs 3aaad, B TOM
YHUCJIe, OCYIIECTBISATh Pa3BEPHYTHI MHPOPMAIIMOHHBIN MOUCK M CTaBUTh HA €T0
OCHOBE HOBBIE (YueOHbIE U TO3HABATEIbHBIC) 33/1a4H;

® OLEHMBATH M OOBACHATH HWHPOPMAIIMIO C Pa3HBIX MO3UIUH,
pacro3HaBath U (UKCUPOBATH MMPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

® HCIOJIb30BATh PA3NIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpEICTBAa ISt
MIPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOILIECHUW, a TAaKXXE IMPOTUBOPEUYHUI,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;



® NMPUMEHATH Pa3HOOOpaA3HBIC MCTOYHUKU MATEMATHYECKON HHGOpMAINH
JUISL OCYILECTBIICHHS LIEJICHAIIPABICHHOTO MOMCKA BO3MOYKHOCTEH MJIsl IIMPOKOTO
NepeHoca CPEACTB U CIIOCOOOB JIEUCTBHUS;

® COCTABJAITH U OLEHMBATH PA3HBIMHU CIIOCOOAMH YHUCIIOBBIE BBIPAKEHUS
IIPU pEUICHUHU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

e ompeneasiTh 1Mo rpaduKaM U HCIOJb30BAaTh MJIsS PEIICHHS MPUKIIATHBIX
3aJlay CBOICTBA PEAJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN;

® CONOCTABJIATH MOJYYECHHBI PE3yibTaT ACATEIBHOCTH C MOCTABICHHOU
3apaHee LENbIO;

® LCIOJB30BaTh MPUOOPETECHHBIC 3HAHMUS W YMEHHUSI B NPAKTHYECKOWH
NeITeJIbHOCTH U MOBCEIHEBHOM KU3HHU JIJIS:

® BBISBIICHUS U OOBSICHEHUS MAaTEMAaTUYECKUX ACTIEKTOB TEKYIIUX COOBITUN
Y CUTYyallHl;

® HAXOXJEHUA M MPUMEHEHUS NPOCTEHIINX MPOrPAMMHBIX CPEICTB U
AIEKTPOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM TMPU PEUICHUHU MaTeMaTUUECKUX 3aj1ay;

® [PUMEHEHHUS TMPUKIATHBIX MPOrpaMM H TMPOrPaMM CHUMBOJBHBIX
BBIYHCIICHUN JUTSl UCCIIEIOBAHUSI MATEMAaTUYECKUX OOBEKTOB;

® [OHMMAaHUSA POJIM MaTEMAaTUKH B PaA3JIUYHBIX OTPACIAX IKOHOMHUKH
Poccun.
B pesynbTaTe ocBoeHUsT y4e€OHOM TUCIMIUIMHBI O0yYarOUIUNCS T0KEH 3HATH!

® OCHOBHBIE  MATEMaTUYECKUE  TIOHSATUA W TEPMHUHBI,  METOMbI
JI0KA3aTEIbCTBA U PEIICHUS MAaTEMaTUYECKUX 3a/1ay;

® YHUBEPCAIbHBII  XapakTep 3aKOHOB  pa3BUTHUS  MaTEMaTHYECKUX
pacCykJIeHUM; UX MPUMEHUMOCTb BO BCEX 00JIACTIX YETOBEUYECKOU IeITeIbHOCTH,

® LCTOPHIO PA3BUTHA MOHATUSA YUCIA; CO3IAHMS MATEMATHYECKOTO aHAJIN3a;
BO3HUKHOBEHHUS W Pa3BUTHUS TE€OMETPHUH,; OCHOBHBIC aCIEKThl, BO3HHMKAIOIIUE B
caMoi MatemaTuke JJis OpMHUPOBAHUS U PA3BUTHUSI MATEMAaTUUECKOU HAYKHU;

® 0COOCHHOCTM  MaTeMaTHYEeCKOW  Hayku JUIsl  peHieHus  3ajad,
BO3HUKAIOIMX B TEOPUU U MPAKTUKE, MIUPOTY U B TO K€ BPEMS OrPAaHUYEHHOCTH
MPUMEHEHUSI MaTEMATHUYECKUX METOJIOB K aHAIIU3Y U UCCIEAOBAHUIO MPOLIECCOB U
SIBJICHUI B IPUPO/IC U OOIIECTBE;

® BEpOSITHOCTHBIN XapaKTep PazIuyHbIX MPOLECCOB OKPYIKAIOIIETO MUPA.

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu hopmupoBanuu U pazsutun OK
u [1K (taGmauma 1).



Tao6auna 1.

Koa n HaumeHoBanue
(popmupyembIx
KOMIIeTeHI M

HJIaHI/IpyCMLIe pPE3yJbTaThbl OCBOCHHUSA JTUCHHUILINHBI

OO01mue

I[I/ICIII/IHJII/IHapHLIe

OK 1. BeiOupars
CIoco0bl pemeHus
3ajga4
npo(ecCuOHAIbHOI
AeSITeJIbHOCTH
NMPUMEHHUTEJbHO K
Pa3IMYHbIM
KOHTEKCTaM

JIP 24. roTOBHOCTH K TpYHdy, OCO3HAaHHUE LEHHOCTU
MacTepcTBa, TPyAoI00ue;

JIP  25. TroTOBHOCTH K aKTHBHOM  JESTEIBbHOCTU
TEXHOJIOTMYECKOM W  COLUMAJIbHOW  HANpaBJICHHOCTH;
CIIOCOOHOCTD WHULUKUPOBATH, TJIAHUPOBATH u
CaMOCTOSITEJILHO BBIIIOJHATH TaKyIO JESITEIbHOCTD;

JIP 26. uHTEpeC K pa3IudHbIM chepaM mpodeccHnoHaTbHON
JIeATEeTbHOCTH.

MP 01. CaMOCTOSITENIBHO (dbopMyIHpOBaTH U
aKTyaJllu3upoBaTh  HpobOieMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

MP 02. ycraHaBiIMBaThb CYyILNECTBEHHBIM IPU3HAK WIU
OCHOBAHUS  JJIsI  CpaBHEHWs,  KiIacCUUKAMU U
000011IeHHS;

MP 03. omnpegenats LeAd JEATENBHOCTH, 3a/1aBaTh
napaMeTpbl U KpUTEPUU UX JOCTUKEHMUS;

MP 04. BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOpEYHUS B
paccMaTpUBaEMBbIX SIBJIICHUSX;

MP 06. BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATH
COOTBETCTBUE PpE3YyJbTATOB LENSIX, OLICHUBATH pPHUCKA
NOCIEACTBUN AESITETBbHOCTH;

MP 08. pa3BuBaTh KpeaTMBHOE MBIIUIEHUE MPU pELICHUE
KU3HEHHBIX NIPO0JIEM;

MP 09. BnageTps HaBBIKAMH y9eOHO-HUCCIIEIOBATEIBCKON 1
IPOEKTHOM  NEATEIbHOCTH, HAaBBIKAMHM  pa3pelleHUus
npooiieM;

[1P6.1. BrmajgeHWe MeTOAaMH JOKa3aTeIbCTB, aJrOPUTMaMH
pelieHus 3ajgady; yMeHue (opMynupoBaTh ONpeAEIeHHs,
AKCUOMBl M TEOpPEMBI, IPUMEHATH HX, IPOBOIUTH
JIOKa3aTeNbHbIE PACCYKACHUS B XO€ PELICHHUS 3a/ay;

[1P6.2. ymeHue omepupoBaTh MOHATHSIMU: CTEHNEHb YHCIA,
Jorapugm 4Yuclia; yMEHHUE BBIIOJIHATH BBIUUCIICHHE 3HAYCHUI
U 1peoOpa3oBaHMs  BBIP@KEHUM €O  CTENEHAMH WU
norapudmMamu, TpeoOpa3oBaHus  JAPOOHO-pAITMOHAIBHBIX
BBIpaXKEHHUI;

[1P6.3. ymeHue omepupoBaTh MOHSATHUSAMHU: pPalMOHAIBHBIC,
UppaLrOHaJIbHBIE, NOKa3aTesbHbIE, CTEIICHHBIE,
agorapuMHUUECKHe, TPUTOHOMETPUYECKHE YypaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI,

[1P6.4. ymeHue onepupoBaTh MNOHATUAMH:  (PyHKUUS,
HenpepbiBHass  (QYHKIMSA, TNPOU3BOJHAsA, MepBOOOpa3Hasi,
OIpeIeIeHHBI MHTEeTpajl; YMEHHE HAaXOJUTh IPOU3BOJHBIC
3JIEMEHTAPHBIX byHKIHH, UCTIONb3Ys CIpaBOYHbBIE
MaTepHajbl; MUCCIE0BAaTh B MPOCTEHIINX CIIydasX (QyHKIUH
Ha MOHOTOHHOCTb, HaXOAWUTh HAaWOOJbIINE W HAUMEHbIINE
3Ha4YeHus (QYHKUMH; CTPOUTh TpapUKd MHOTOUIEHOB C
UCIOJI30BAaHMEM  almnapaTa MaTeMaTU4eCKOro  aHaju3a;
IPUMEHSTH IPOU3BOIHYIO IIPU PELLICHUHU 3a]a4 Ha JIBUKEHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4X HA HauOOJIbIINE
Y HaUMEHbLINE 3HAUEHMs], Ha HaXO0XJEHHE IIyTH, CKOPOCTH U
YCKOPEHHS;

I1P6.5. ymenme omepupoBaTh MOHATHSIMH: palMOHAIbHAS
¢byHKIUMs, TOKas3aTrenbHas (QYHKIMS, CTENeHHas (QYHKIUS,
norapupmMuyecKas byHKIH, TPUTOHOMETPHUUECKHE
¢byHkuuy, obpaTHoe (QYHKIMHM; yYMEHHE CTPOMTH Trpaduku




MP 14.
aKTyaJlu3upoBaTh

BBISIBJIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U U
3aj1ady,
peliCHusdA, HaxXOAWUTb AaprymecHTBl I AO0Ka3aTCIbCTBa
CBOMX YTBEpPKIACHWH, 3aJaBaTh IMapaMeTpbl U KpUTEpUU
peuieHus;

MP 15. aHanu3upoBaTh TOJYYEHHBIE B XOJ€ PpEHICHUS
3ada4du, PE3YJIbTATHI, KPUTHUYCCKH OL€HUBATh

BblIBUT'aTb T'HIIOTE3Y €€

ux
JOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSX;
MP 18. ymeTh NepeHOCUTh 3HaHMS B [O3HABATEIBHYIO U
IPaKTUYECKYIO 00JIaCTH KU3HEACSTEIbHOCTH;
MP 19. ymers HHTErpupoBaThb 3HAHHUA U3 Pa3HbIX
MpeIMETHBIX 00JIacTei;
MP 20. BbIABUTaTh HOBBIE HJEH, IPEJIAraTh OPUTHHAIIBHBIE
MOJXO/I€ U PELIeHUs, U CIIOCOOHOCTh UX HCIIOJIb30BAHUS B
[I03HABATEJILHOM U COLIMATIbHOMN IPAKTHKE.

M3YYEHHBIX (YHKLIHH, UCTIOB30BaTh IPAPUKHU MIPU U3yUYECHUH
IPOLIECCOB U 3aBUCUMOCTEH, NPH PEIeHUH 3ajayd U3 APYrux
y4eOHBIX MPEIMETOB U 3a71a4 U3 PEeaTbHON KU3HU; BBIPAXKATh
(dbopMysiaMu 3aBUCUMOCTH MEX]Ty BEIMUMHAMU;

[1P6.6. ymeHue pemaTh TEKCTOBBIE 337add Pa3HBIX THIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JOJIM W YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIyI, HAJIOTH, 3aJaydl M3
0o0nacT yIpaBJICHUS JMYHBIMU U CEMEUHBIMH (PUHAHCAMH);
COCTaBIJIATh BBIPAXKEHUS, ypPaBHEHUS, HEPABEHCTBA M UX
CHUCTEMBl II0 YCJOBUIO 3aJaud, HCCIEN0BaTh I0Jy4YeHHOE
pelleHe U OLIeHUBATh NIPABJIONO0I00HOCTh PE3yIbTaTOB;
I1P6.7. ymeHume oOmepupoBaTh TMOHATHUSAMHU:  CpelHee
apupmeTHyeckoe, MeauaHa, HauOoJbllee U HaUMEHbIee
3HAYEHUs, pa3Max, JIUCIEpPCHs, CTAHIAPTHOE OTKJIOHEHHE
YHUCIOBOr0 HAOOpa; yMEHHE HW3BIEKaTh, WHTEPIPETHPOBATH
uHQOpPMaLMIO,  TPEACTAaBICHHYIO B  Ta0muiax, Ha
auarpaMmmax, rpadukax, OTpakalollyl0 CBOMCTBA pealbHBIX
NpPOIIECCOB M SBJICHHUH; NPEACTABIATh HWHPOPMALUIO C
MIOMOIIBIO TabIHIL " JMarpamm; HCCIIeI0BATh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHUCJIE C MPUMEHEHUEM
rpaduIecKuX METOIOB M AIEKTPOHHBIX CPEJICTB;

I1P6.8. ymenue omepupoBaTh MOHATHIMH: CIYYalHBIH OTMBIT
W CIy4ailHOe COOBITHE, BEPOATHOCTH CIyYaHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOSTHOCTH C  HCIIOJIB30BAHHEM
rpadMueCKuX METOJOB; MPHUMEHATH (HOPMYJIBI CIOKECHUS H
YMHOXKEHUSI BEpOSITHOCTEH, KOMOWMHATOpHBIE (aKThl U
GopMynBl TpU pEHICHWH 3a]ad; OLEHHWBATh BEPOSTHOCTH
peanmbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHE TNPUBOJUTH NPUMEPHI MPOSBICHUSL
3aKOHa OONBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

[1P6.9. ymenue omnepupoBaTh MOHATHUAMH: TOYKA, MpsMasd,
TUIOCKOCTb, MIPOCTPAHCTBO, JIBYTPaHHBII yTOJI,
CKPEIMBAIOIIHECS npsIMbIe, napaieabHOCTh u
NEPNEHIUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH, YroJd MEexay




MPSIMBIMH, YTOJl MEXAY IPSIMOM U MJIIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHM, ~PAcCTOSHUE OT TOYKM JO0 IUIOCKOCTH,
paccTosiHUE  MEXAY  MNpsIMbIMH, PacCTOSIHUE  MEXIY
IUIOCKOCTSIMHM; YMEHHUE HCIOJIb30BaTh IIPU PELICHUU 3anady
u3ydeHHble (AKTbI M TEOpPEeMbl IUIAHUMETPHH; YyMEHHUE
OLIEHUBAThH Pa3MePbl 00BEKTOB OKPYKAIOLIETO MHUPA;

I1P6.10. ymeHme omepupoBaTh TOHSATHUSIMHU: MHOTOTPAaHHUK,
cedeHHe MHOTOTpaHHHUKA, KyO, mMmapajiesnenure], mnpu3Ma,
nupamuna, ¢urypa M MOBEPXHOCTh BpAICHHS, LUIUHID,
KOHYC, 11ap, cepa, ceueHus GUrypsl BpalleHus], INIOCKOCTb,
Kacaromasicss  cdepsl, LWIMHApPA, KOHyca,  IUIOIIAMb
MMOBEPXHOCTU MUpaMuAbl, MPU3MbI, KOHYyca, LWJIUHAPA,
miomaas  cepbl, 00beM  Kyba,  NPAMOYTOJHHOTO
napajiejaenuneaa, NupaMuibl, MPU3Mbl, HWIMHIPA, KOHYcCA,
apa; yMeHHe M300pa)kaTh MHOTOTPAHHHKH U MOBEPXHOCTH
BpalllEHUs, UX CEYEHUS OT PYKHU, C MOMOIIbIO YEPTEHKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX  CPEACTB;  YMEHHUE
pacmo3HaBaTb CHUMMETPHUI0 B  IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPaHHHKH;

I1P6.11. ymeHue omepupoBaTh MOHATHUSMHU: [IBIKCHHE B
POCTPAHCTBE, MOJOOHBIE (UIypsl B  IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHHE IUIOIIAJENd TOBEPXHOCTEH U
00BEMOB MOI00HBIX QUTYp ITPU PELICHNUH 3a/1a4;

I1P6.12. ymeHue BBIUUCIATH TI'€OMETPHUUECKUE BEIMYHMHBI
(uHa, yroin, miomanb, 0O0bEM, IUIOMIA[b IMOBEPXHOCTH),
UCTIONB3YS H3y4YEeHHBIC ()OPMYIIBI U METO/IBI,

I1P6.13. ymeHue omepupoBaTh MOHITUAMU: MPSAMOYIOJIbHAs
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl  TOYKH,  BEKTOD,
KOOpPJMHATBI BEKTOpAa, CKAISIPHOE IPOU3BEIECHUE, YIOj
MEXKy BEKTOpaMH, CyMMa BEKTOPOB, NIPOU3BEJACHUE BEKTOPA
Ha 4YHCJIO; HAXOAWTh C TIOMONIBIO W3yYEHHBIX (POpMyT
KOOPJMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY JBYMS
TOYKAMH;

[1P6.14. ymenue BHIOMpATH MOAXOMSANINN W3YYCHHBIM METO]]
JUISL pellieHus] 3a/1a4M, paclo3HaBaTh MaTeMaTHYeCKue (PaKkThl




U MaTeMaTHYeCKHe MOJENIM B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE, YMEHHE TMPHUBOJIUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITUH POCCUICKOM M  MHUPOBOMU
MaTeMaTHYECKOW HayKH;

[IPy.1. ymeHue omnepupoBaTh TOHATUSIMH: OIPEJCICHHE,
akcuoma, Teopema, CJIEICTBHE, CBOWCTBO, IPHU3HAK,
JIOKA3aTeNbCTBO, PABHOCHIBHBIE (OPMYIMPOBKH; YMEHHE
dbopMyIMpoBaTh oOpatHOe " MIPOTUBOIIOIOKHOE
YTBEP)KIACHHUE, TNPUBOAUTH IMPUMEPHl MU KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJ MaTEeMaTHYeCKON  MHIYKIIHNH;
IIPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKACHUS IPU PEIICHUH
3a]1a4, OLICHUBATH JIOTMYECKYIO IIPABUIILHOCTD PACCYKICHHM;
[IPy.2. yMeHue omnepupoBaTh MOHATUAMH: MHOXECTBO,
IIOJIMHOKECTBO, OIEpaly HaJ MHOXXECTBAMHU; YMEHHUE
UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapaTr i
ONMCAaHUS PEATBHBIX MPOLECCOB U SIBICHUH, U NIPHU PEILIEHUU
3a7a4, B TOM YHCJIE U3 APYTHX YUeOHBIX PEIMETOB;

[1Py.3. yMeHue omepupoBaTh MOHATHAMHU: Tpad, CBA3HBII
rpad, AepeBo, KUK, rpad Ha IUNIOCKOCTH; YMEHHE 3a/1aBaTh U
OMHCHIBATh Tpadbl Pa3sTUYHBIMH CIIOCOOAMH; HCIOJIb30BaTh
rpadsl Ipu pelIeHNH 3ajad;

[1Py.4. ymenue CcBOOOJHO ONEPUPOBATH  IMOHITHUSAMHU:
COUETaHWe, IMEPEeCTaHOBKA, YHCIO COYETAHMH, YHUCIIO
nepecTaHoBOK; OmHOM HpIOTOHA; yMeHHE TPUMEHSTh
KOMOWHATOpHBIE (DaKThl M PACCYKACHUS JIJIsl pEILICHHs 3a7ay;
[1Py.5. yMeHue onepupoBaTh MOHATHSIMH: HaTypalbHOE
YHCII0, LEJN0e YMCIO0, OCTaTOK MO MOJAYJIO, pallOHaIbHOE
YHCII0, UPPALMOHAIBHOE YHCIIO, MHOXECTBA HATYpaJIbHBIX,
LENbIX, PalMOHANbHbBIX, JCHCTBUTEIbHBIX YHCEN;, YMEHHE
WCIIONB30BaTh TMPHU3HAKU JCIMMOCTH, HAUMEHBIINN OOIIHit
JIeNUTeNnh U HauMEeHblIee odIee KpaTtHoe, anroput™ EBkimna
OpU  PpElIeHHM  3a7ad; 3HAKOMCTBO C  Pa3IU4YHBIMH
MO3UIIMOHHBIMUA CUCTEMAaMH CUHCIICHUS;

[TPy.6. ymeHune cBOOOAHO ONEPUPOBATH MOHATUSIMH: CTETIEHb
C ILeJbIM TIOKa3aTesieM, KOPEHb HaTypaJbHOW CTEIEHH,




CTENIEHb C palMOHAJbHBIM IIOKa3aTelleM, CTENeHb C
JEHCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTeaeM, JIorapupm
YHCIIa, CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOIO YUCIIA;
[1Py.7. ymeHue omnepupoBaTh MOHATHAMH: TOXIECTBO,
TOKJAECTBEHHOE TpeoOpa3oBaHMEe, YpaBHEHUE, HEPABEHCTBO,
CUCTEMAa YpaBHEHMH M HEpPAaBEHCTB, PABHOCWJIBHOCTh
YpPaBHEHHH, HEPAaBEHCTB M  CHCTEM, pAaLUOHAIBHBIE,
UppalyOHaJIbHbIE, MIOKa3aTeNbHBbIE, CTETICHHBIE,
JorapupMUyIecKue, TPUTOHOMETPUYECKUE  ypaBHEHMS,
HEpaBEHCTBA U CHUCTEMbl; YMEHHME pellaTh YpaBHEHUs,
HEPaBEHCTBA M CHUCTEMBI C IOMOILIBIO PA3JIUYHBIX MIPUEMOB;
pelaTh ypaBHEHMs, HEPABEHCTBA M CUCTEMBI C IIapaMeTpOM;
IPUMEHATh YPaBHEHMs, HEPaBEHCTBA, HX CHUCTEMbI s
peleHuss MaTeMaTHMYeCKMX 3ajad W 3a4ad U3 Pa3IUuHbIX
o0JacTeil HayKu B peallbHOM KHU3HWU;

[TPy.8. ymeHue cBOOOHO ONEpUPOBATH MOHATUSAMU: Tpaduk
byHKIMKM, oOpaTHas QYHKIMS, KOMIIO3UIUSA (DYyHKIWH,
TUHEHHas (QYHKUUS, KBaapaTW4yHas (QYHKIHS, CTEIEeHHas
GyHKIMS C [eJbIM  TOKa3aTeleM, TPUTOHOMETPUYECKHE
byskun, oOpaTHbIE  TPUTOHOMETpPHYECKHE  (YHKIUH,
MoKa3aTesbHass | Jiorapugmuueckass GYyHKIMH;, YMEHHE
cTpouth rpadukn (QyHKIMHA, BBINOJHATH NPeoOpa3oBaHUs
rpaduKoB (QyHKIHNH;

YMEHHE WCIOJIb30BaTh TIpaduKkyu (QYHKLIUH U1 HM3Yy4EeHUs
MPOLECCOB M 3aBUCUMOCTEN NP PELIEHUM 3aJad U3 APYTUX
y4eOHBIX NPEIMETOB W U3 pEAJbHOM JKU3HU; BBIPAKATH
(bopMynaMu 3aBUCUMOCTH ME¥KIY BETUUNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBaTh MOHATHSAMH: YETHOCTh
GYHKIMY, TEePUOAMYHOCTh (YHKIWH, OrPAaHMYCHHOCTbH
(GYHKIMH, MOHOTOHHOCTH (DYHKIIMH, 3KCTpeMyM (YHKIUH,
HauOoJbIlee W HAWMEHbIIee 3HAueHHs (QyHKIOUM Ha
NPOMEXKYTKE; yMEHHE MTPOBOJUTDH UCCIIE0BaHNE (DYHKIIUH;
YMEHHE HCIOJIb30BaTh CBOWCTBA M TpauKu (QYHKIHUNA s
peleHns ypaBHEHUH, HEPABEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTb Ha KOOPJAMHATHOW IUIOCKOCTH MHOXECTBA
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peleHnd YpaBHEHU, HEPABEHCTB U X CUCTEM;

[IPy.9. ymenue cBOOOAHO ONEPUPOBATH  MOHATHIMHU:
H0CJIE10BATENIHOCTD, apupmeTHyeckas nporpeccus,
reoMeTpuyecKkasi Imporpeccusi, OECKOHEYHO yObIBaroas
reoMeTpuyecKast nporpeccus; yMEHHUe 3aJaBaTh
MOCJIEIOBATEIbHOCTH, B TOM  YHCI€ C  IOMOUIBIO
PEKYpPPEHTHBIX (HOPMYIT;

[1Py.10. ymeHune omnepupoBaTh MOHATHUSIMH: HEIPEPHIBHOCTH
GyHKIMH, acUMNOTOTHI Tpaduka QyHKIWU, TepBas U BTOpas
nmpou3BoAHAS (QYHKIUH, TEOMETPUYECCKUH M (PU3NUYCCKHIA
CMBICII  IIPOM3BOJHOH, TepBoOOpa3Has, OIpeleeHHbIN
UHTErpaJ; yMEHUE HAXOJUTh aCUMITOTHI rpaduka QyHKIUH,
YMEHHE BBIYHMCISITH MPOM3BOIHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO M KOMIIO3UIMK (DYHKIMHA, HAaXOIWTh YpaBHEHUE
KacaTelbHOH K TpaduKy QyHKIINU;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO Ul HCCIEIOBAHUS
GbyHKUMH, Ui HAXOXKACHUS HAWIYYIIETO peleHHs B
NPUKIAJHBIX, B TOM YHCJIE COLMAIBbHO-)KOHOMHYECKHX U
¢u3mueckux 3amavax, ISl ONpENeNIieHHS CKOPOCTH H
YCKOpEHUS; HAaXOIUTh IUIOm@AAM U 00beMbl Guryp c
MIOMOIIBIO WHTETpaa; MIPUBOIUTH MPUMEPHI
MaTEeMaTHYECKOTO MOJICJIUPOBaHUS c MIOMOILBIO
muddepeHnInaIbHbIX YPaBHEHUH;

[TPy.11. ymeHue omnepupoBaTh MHOHATHAMM: KOMILIEKCHOE
YHCJIO0, CONPSDKCHHBIE KOMIUIEKCHBIC YHCIIA, MOAYJIb U
apryMeHT  KOMIUIGKCHOTO  4mcia,  (GopMa  3ammcu
KOMILIEKCHBIX YHCeN (TeOMeTpudecKast, TPUrOHOMETPHUYECKast
u anredpanyeckas); yMeTb NPOU3BOAMTH apH(PMETHUECKUE
JEHCTBUSI ¢ KOMIUIGKCHBIMU YUCIIAMH; MPUBOAUTH MPUMEPHI
MCTIOJIb30BAaHMsI KOMIUIEKCHBIX YHCET;

[1Py.12. ymeHue CBOOOJHO ONEPUPOBATH TOHITHSAMHU:
cpemHee  apudMeTHUECKOe, MeAWaHa, HauOoJblIee |
HaVMEHbIIIee 3HAYEHUs, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHWE U OIMCAaHUS YHWCJIOBBIX JAaHHBIX; YMEHHUE
HCCJIEIOBATh CTATUCTHYECKHE JaHHbIE, B TOM YHCIE C
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NPUMEHEHUEM TpaQHUUecKuX METOJOB U  DIEKTPOHHBIX
CpencTB; rpadMuecKy UCCIeJ0BaTh COBMECTHbIE HAOIIOAEHHS
C MOMOILBIO IUarpamMM pacceuBaHUs U JINHEWHON perpeccuu;
[1Py.13. ymeHMe HaXOAWTb BEPOATHOCTH COOBITUHA C
UCTIONIb30BaHUEM TpaQHUyecKHuX METOJO0B; HPUMEHATH JUIS
pemieHns 3amad  QOpMyJIBI  CIOKEHUSIT M YMHOXKEHUS
BEPOATHOCTEH, (OpPMYITy IOJHOW BEPOSITHOCTH, (HOopMyIry
bepnymm, komOnHaTOpHBIE (GakThl U (OPMYIIBI; OlEHUBATH
BEPOSITHOCTH pEAJbHBIX COOBITHI, YMEHHE OIEepPUPOBAThH
MOHATUSAMU:  CIOy4yaliHass ~ BEJMYMHA,  pacrpeiesieHue
BEPOSITHOCTEH, MaTeMaTHYECKOE OXKHJIAHHWe, IUCIepCHs U
CTaH/JapTHOE OTKJIOHEHHE CIIy4alHOW BETUYMHBI, (DYHKIUU
pacripeiesieHHs u IUIOTHOCTHU PaBHOMEPHOTO,
[I0KA3aTeIbHOTO M HOPMAJIBHOIO DPACHpPENENCHUN; yMEHHUe
UCTIONIb30BaTh CBOWCTBA W3YUYEHHBIX paclpelNeNeHui s
peleHus 3a/1a4; 3HAaKOMCTBO C TMOHSATHUSMH: 3aKOH OOJIBIIMX
YHCeNl, METOAbl BBIOOPOYHBIX HCCIEIOBAaHHUN; yMEHHE
NPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
NPUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX;

[1Py.14. ymenue cBOOOJHO ONEpUPOBATH MOHATUSMHU: TOYKA,
npsMasi, TIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIydY, IIOCKUI
yroi, JBYTPaHHbIN yroi, TPEXIPaHHBIN yroi,
NepeceKaroIuecs, NapajjenbHble M CKpEIIUBAIOIIUECs
IpsiIMbIe, TAPAJUIETFHOCTD W NIEPIIEHANKYISPHOCTD MPSIMBIX U
TUIOCKOCTEH, yrojl MEeXAY MPSMBIMHU, YTOJ MEXIy MPSIMON H
IUIOCKOCTBIO, ~ yroll ~ MEXIy  IUIOCKOCTSIMH;  yYMEHHE
UCTIONIb30BaTh TNPH PEIICHUH 3a/1a4 H3y4YeHHbIE (DaKThl U
TEOpEeMbl IUIAHUMETPUHM, YMEHHE OLEHHMBATh pPa3Mepbl
00BEKTOB B OKpYJXKAalOIIeM MHpE; YMEHHE OIEePUPOBAThH
MOHATUSMU: MHOTOTPAHHUK, CEYCHHWE MHOTOIpaHHUKA,
MPaBWIBGHBI MHOTOTPAaHHHK, TPU3Ma, MUpaMuaa, purypa u
MOBEPXHOCTh BpallleHWs, LWIMHAP, KOHYC, mmap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYCHHMs KOHyca W IMIMHIPA,
napajjieNbHble OCH WM OCHOBAaHHUIO, CEYeHHE IIapa,
IJIOCKOCTh, Kacalomascs cqepbl, MWIMHAPA, KOHYCa; YMEHUE
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CTPOUTH ceueHue MHOTOTpaHHUKa, n300paxkaTh
MHOTOTPAaHHUKH, (GUTYpHl W IOBEPXHOCTU BpAILICHUS, HX
CeYeHMsI, B TOM YHCJIE C IOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE [PUMEHATh CBOWMCTBA TIeOMETpUYecKux Guryp,
CaMOCTOSITENTFHO (POPMYIIUPOBATH ONPENEICHUS H3Y4aeMBbIX
¢uryp, BBIIBUTATh THUIOTE3Bl O CBOMCTBAX M NpPU3HAKAX
reoMeTpHUYeCcKuX Uryp, 000CHOBBIBATH UJIH OTIPOBEPTaTh UX;
YMEHHE TPOBOAMUTH KIACCUPHUKAIMIO (PUTYP MO pa3IMYHBIM
NpPU3HAKaM, BBINOJIHATE HEOOXOIUMBIE JIOTIOJHUTEIbHBIE
HOCTPOEHHUS;

[1Py.15. ymeHue CBOOOJHO OINEPUPOBATH TMOHSATHIMHU:
wiomane Qurypel, o0beM (QUryphl, BeIWYMHA YIJIa,
paccTossHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSHHE MEXAy
OpSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMHM, IUIOINAMb
cdepsl, MIONIas MOBEPXHOCTH MUPAMU/IbI, TIPU3MBI, KOHYCA,
UIMHIPA, 00beM Ky0a, IpsSMOYTOJILHOTO Tapaulesienunena,
NUpaMUIbl, TIPU3MBI, IMIMHApPA, KOHycCa, IIapa; yMEHHUe
HAXOJWTh OTHOIICHHE 00BEMOB MOT00HBIX DUTYD;

[1Py.16. ymeHue CBOOOJHO OINEPUPOBATH TOHITUSAMHU:
JBIDKEHHE, IapajulesIbHbld  MEpeHoC, CHUMMETpus Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, INpeoOpa3zoBaHue
1o 06us1, Tog00HbIe (QUTYpBI; YMEHHE PACIO3HABATh PaBHbIE
U 1o00HbBIe (UTYpBI, B TOM YHUCIIE B NPHPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE MHCIIOJIb30BaTh I'€OMETPHUUECKHUE
OTHOIICHHS, HAXOAUTh T€OMETPHUUYECKUE BEIMYHMHBI (JUTMHA,
yroj, IUIONIaab, OOBEM) NPU pEIICHUH 3aJady W3 APYTHX
y4eOHBIX PEJIMETOB U U3 PEaIbHOM JKU3HM,

[MPy.17. ymeHue CBOOOJHO ONEPUPOBATH TOHITUSIMU:
NpSMOYTOJIbHASI CHUCTEMa KOOPIWHAT, BEKTOP, KOOPAWHATHI
TOYKH,  KOOPAMHATHI ~ BEKTOpa, CyMMa  BEKTOpPOB,
NPOM3BEIEHNE BEKTOPAa HA YHCIIO, PA3I0KEHHE BEKTOpA IO
6a3ucy, CKalIsIpHOE MPOU3BEJCHNE, BEKTOPHOE MTPOU3BEICHUE,
YTOJI MEXIy BEKTOpaMH; YMEHHUE HCIIOIb30BaTh BEKTOPHBIN 1
KOOPJAWHATHBIM METOJ /Ul PEeIICHHUsS TeOMETPUYECKUX 3a7ad
M 3aa4  JOpYTHX y4eOHBIX TPEIMETOB; ONEpUPOBATH
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MOHATUAMU: MaTpula 2x2 u 3x3, omnpenenuTens MaTpULBI,
TE€OMETPUYECKHUI CMBICI OIIPeAeIUTENS;

[1Py.18. ymeHue MoOIenMpoBaTh pealbHble CHUTyallMd Ha
SI3bIKE MATEMATHKH; COCTAaBJISTh BBIPAKEHUS, YpaBHEHHS,
HEpPaBEHCTBA M UX CHUCTEMBl [0 YCJIOBUIO 3aJauu,
UCCIIE0BATh TOCTPOEHHBIE MOJAEIU C HCHOJB30BAaHUEM
anmapara  anareOpbl, HHTEPIPETUPOBATH  MOJYyYEHHBIH
pe3yJsIbTaT; CTPOMTH MAaTeMaTUYECKHE MOJEIN C IMOMOLIbIO
reOMETPUUYECKUX NOHATUN U BEJIMYMH, pellaTh CBA3aHHBIE C
HUMH TPaKkTUYECKHE 3aJayd; COCTaBIIATh BEPOSTHOCTHYIO
MOZEJIb M HWHTEPHPETUPOBATh IMOJYUYEHHBIM pe3yJIbTaT;
peuaTh NpUKIaJHbIE 33Ja4d CPEJICTBAMH MaTeMaTHYeCKOTro
aHaJIM3a, B TOM 4YHCIE COLMAIBHO-DKOHOMHYECKOTO U
(bu3nyecKoro xapakrepa;

[TPy.19. ymenue BbIOMpATh NOIXOAALINNA METO ISl PEIICHUS
3a/ayM; MOHMMaHHE 3HAYMMOCTH MATEeMaTHKU B H3yYEHUU
NPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHHUIA; yMEHUE
pacrmo3HaBaTh  NPOSIBICHHE  3aKOHOB  MaTeMaTUKU B
UCKYCCTBE, YMEHHE NPUBOJIUTH NPUMEPBl MaTEMaTHUECKUX
OTKPBITHIA POCCUMCKON 1 MUPOBO MaTeMaTHUeCKOW HayKu

OK 2. Ucnoab30BaTh
COBpeMEHHbIE CpeICTBA
MOMCKA, AaHAJIN3A U
HHTEepIpeTauus
uHpopMauMu, U
UH(pOpPMaALIMOHHBbIE
TEXHOJIOTUH JJIA
BBINOJTHEHHS 32124
npogeccuoHAIbLHOMN
AeATeJIbHOCTH

JIP 33. c(OpMHPOBAHHOCTb MUPOBO33pEHUS
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CIIOCOOCTBYIOLIETO OCO3HAaHHE CBOETrO
MECTa B MOJIUKYJIBTYPHOM MHPE;

JIP 34. coBepllieHCTBOBaHUE SI3BIKOBOM M UYHUTATEILCKON
KyJbTYpPbI KaK CPEJICTBA B3aUMOJAECUCTBUS MEXKIY JIIOJbMU
Y TMIO3HAaHUS MUPA;

JIP 35. oco3HaHM€ LEHHOCTH HAy4YHOH JAEATEIbHOCTH,
TFOTOBHOCTb OCYLIECTBIIATh MIPOEKTHYIO u
HCCIIEA0BATENBCKYIO I€ATENbHOCT UHANBUAYAIBHO WU B

rpymnre.
MP 21. BnajgeTb HaBbIKAMM MOJXY4YEHHs] MHQOpPMAIMHU W3

I1P6.5. ymeHue omnepupoBaTh MOHATUSAMH: palOHAIIbHAS
¢GyHKuus, nokasarenbHas (QyHKIMS, cTeneHHas (QyHKIM,
Jorapupmuyeckast byHKIH, TPUTOHOMETPUUYECKUE
¢yHkunu, obpaTHble (QYHKIMH; YMEHHE CTPOUTH Tpaduku
U3y4YeHHBIX  (QYHKIMH, HCMONB30BaTh IpaduKu  MpH
U3y4YEHHUH TPOLECCOB U 3aBUCUMOCTEH, MPH PELICHUH 3a]1a4
U3 JpYrux Yy4eOHbIX INPEIMETOB M 3aJad M3 pPealbHOU
KHU3HM, BbIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH  MEXIy
BEJINYMHAMY;

[1Py.7. ymeHne omepupoBaTh MOHATHAMH: TOXIECTBO,
TOX/IECTBEHHOE ITPeo0pa3oBaHUe, YPaBHEHUE, HEPABEHCTBO,
cUCTeMa YPaBHEHUM U HEpPaBEHCTB, PAaBHOCHIBHOCTb
YPaBHEHHMH, HEPaBEHCTB U  CUCTEM, palMOHAJbHbIEC,
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HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYLIECTBIISITh  TMOUCK, AaHalu3, CHCTEMATH3alul0 |
UHTepIpeTanrs WHGOPMAIUK Pa3IUYHBIX BUIOB U (popm
IPECTaBJICHUS;

MP 22. co3gaBaTh TEKCTHI B pas3IUYHBIX (opmarax c
y4eTOM Ha3zHaueHHs MH(OpMAIMU U IeNIEBON ayTUTOPHUH,
BbIOMpas ONTHUMaJbHYIO (OpMy TMpEACTaBICHHUS U
BU3YaJIM3allHH;

MP 23. oueHuBaTh JOCTOBEPHOCTH, JIETUTUMHOCTH
UHQOPMAIIUK, €€ COOTBETCTBHE MPABOBHIM M MOPAIBHO-
ATUYECKUM HOpMamy;

MP 24. ucnonp3oBaTh cpeacTBa HHOOPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOT Ui B pelIeHnu
KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OpPTaHHM3AIIMOHHBIX
3aja4 ¢ coOJII0JIeHHeM TpeOOBaHUI IPrOHOMUKH, TEXHUKU
0€30MaCHOCTH THTHEHBI, PECYpCOCOepEeKeHH S, TPABOBBIX U
TUYECKHX HOPM, HOpM MH(OPMAIIOHHOI 0€301acHOCTH;

MP 25. Bnajerb HaBbIKAMM pPACIO3HABAHMS W 3aLIUTHI
uHpopManuu, THPOPMALMOHHON 6€30IaCHOCTH JINYHOCTH.

UppaLOHAJIbHEIE, MOKa3aTeJbHBIE, CTEIICHHbIC
jgorapupMuyeckre,  TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMbl; yMETb pellaTb YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C TIOMOIIBIO PA3IMYHBIX IIPHEMOB,
pemaTh ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMBI C TIapaMeTpoM;
NPUMEHSTh YPaBHEHUs, HEPABEHCTBA, HMX CHUCTEMBI JUIA
peleHuss MaTeMaTUYeCKuX 3ajad W 3ajad U3 PasIHUuHBIX
oOractell HAyKH U peabHON )KU3HH;

[1Py.16. ymeHue CBOOOJHO OIEPHPOBATH TOHATHIMHU:
IBIDKEHHE, TapajulebHBIA  MEpPeHoC, CHUMMETpUs Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IMpeoOpa3oBaHUe
o001, Mo100HbIe (PUTYpPBI: YMETh paclo3HaBaTh paBHbIE U
noJo0HbIe (UTYphl, B TOM 4YHCIE€ B IPUPOJE, HUCKYCCTBE,
apXUTEKType;  yMETb  HCHOJb30BaTh  I€OMETPUYECKHE
OTHOIICHUS, HAXOAUTh I€OMETPUYECKUE BEIMYMHBI (JJIMHA,
yroi, Iiomaab, o0beM) MpH pEIICHUH 3aaad W3 JPYTux
y4eOHBIX IPEJMETOB U U3 peallbHON JKU3HU

OK 3. Il.ianupoBaThb 1
peain3oBbIBATh
co0CTBeHHOE
npogeccuoHaIbHOE U
JIMYHOCTHOE pa3BUTHE,
NpeINPUHAMATEIbCKYI0
AesiTeJIbHOCTh B
npodeccnoHaIbLHOM
chepe, HCI0JIB30BATH
3HAHMS M0 (PMHAHCOBOM
rpaMOTHOCTH B

JIP 12. cdopMUPOBaHHOCTb HPABCTBEHHOTO CO3HAHUS
THUYECKOI0 TIOBEICHUS;

JIP 13. crmocoOHOCTH OllEHUBATh CUTYAIIMI0 W NMPUHUMATh
OCO3HAaHHBIE pELICHUs, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

JIP 14. oco3HaHuWe JUYHOrO BKJaJa B MOCTPOEHUE
YCTOMYUBOTO OyayIIero;

JIP 15. oTBETCTBEHHOE OTHOLIEHHE K CBOMX POAMTEISIM U
(unu) apyrue 4ieHaM CeMbH, CO3/1aHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHA LEHHOCTEH CEMEWHOW XWU3HU B
COOTBETCTBHUHM € TpaguLUsIMK HapooB Poccuy;

MP 36. caMOCTOSITETBHO OCYILECTBIIATH NO3HABATEIBHYIO
JIESITEIbHOCTh,  BBISABISITH ~ MPOOJIEMBbI,  CTaBUTh U

[1P6.3. ymeHue omepupoBaTh NOHSATHSIMHU: palMOHAJIbHEIE,
UppanroHaIbHbIC, NOKa3aTelbHbIe, CTETICHHBIE,
Jorapu(MUUECKe TPUTOHOMETPUYECKHE YPaBHEHHS W
HEPaBEHCTBA, X CUCTEMBI,

I1P6.10. ymeHue omepupoBaTh MOHATHSIMM: MHOTOI'PAaHHUK,
cedyeHHe MHOTIOTpaHHMKa, KyO, Mapajuienenunes, Npu3Ma,
nupammuia, Gurypa M TOBEPXHOCTh BpallEHUs, MMINHID,
KOHYC, 1map, cdepa, ceueHus: (GUrypsl BpaleHus, INIOCKOCTb,
Kacaromasicss  cepbl, LWIMHApA, KOHyca, IUIOLIAJAb
NOBEPXHOCTH MHUPAMU[bI, IPU3MBIL, KOHyCa, LWIHHApA,
wionane  cdeprl, o0beM  Kyba,  OPSIMOYTOJBHOTO
napajiesienunesa, NupaMuibl, NPU3Mbl, IMIUHIPA, KOHYyCa,
yMEHHE H300pakaTb MHOTOTPAaHHUKM U IOBEPXHOCTH
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PA3IHYHBIX KU3HCHHBIX
CUTyanusax

¢dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOM
JESTEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

MP 37. caMOCTOSITENBHO COCTaBISATh IUIAH PELICHUs
POOJIEMBI ¢ YYETOM MMEIOIIUXCS PECYPCOB COOCTBEHHBIX
BO3MOXHOCTEHN U MPEATOUTCHUI;

MP 42. naBaTh OLIGHKY HOBBIM CHUTYallUsM, BHOCHUTH
KOPPEKTUBbI B JAESITEIHHOCTh, OLICHWBATh COOTBETCTBHE
pE3yJIbTaTOB LIETSIM;

MP 43. BnaneTh HaBbIKAMHU TO3HABATEIBHOW pPEQIICKCUU
KaK OCO3HaHUS COBEPLIAEMBIX AEHCTBUN U MBICIUTEIbHBIX
MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUM; UCHOJIb30BATh
npuemMbl pediaekcuu Uil OLEHKU CHUTyalllH, BbIOOpa
BEPHOT'O PEILICHHUS;

MP 44. ymMmerp OLEHHBAaTH PHUCKM M CBOEBPEMEHHO
MPUHAMATH PELICHHS 110 UX CHIDKEHUE;

JIP 38. chopMUPOBaHHOCTh BHYTPEHHEH MOTHBAIIHH,
BKJIFOYAIOUIEH CTpEeMIJIEHHE K TOCTHKEHUIO LIEIH U YCIEXY,
ONTHMHU3M UHUIMATUBHOCTh, YMEHHUE I€HCTBOBATH, UCXOS
13 CBOMX BO3MOXKHOCTEH;

JIP  39. cdopMUPOBaHHOCTH JMIATHH, BKIFOYAIONICH
CIIOCOOHOCTh ~ MOHMMATh  SMOIIMOHAIBHOE  COCTOSHHE

APYTrux, YYUTBIBATb €ro npu OCYHICCTBJICHUHU
KOMMYHHUKaIlUH, CIIOCOOHOCTH K COYYBCTBHIO n
COIICPCIKNBAHUIO,

JIP  40. cdopMUPOBAHHOCTH COIMAJIBHBIX  HABBIKOB,
BKJIFOYAIONINX CHOCOOHOCTh BBICTPAWBATh OTHOIIEHHUS C
JIPYTHUMHU JIIOJBMH, 3a00TUTBCS, TPOSBIATH HWHTEPEC H
paspemnatb KOH(QJIUKTHI.

BpAIlICHHs, UX CEUYCHUSI OT PYKH, C TOMOIIbI0 YEPTEIKHBIX
HHCTPYMCHTOB )41 SJICKTPOHHBIX CpEAaAcCTB,; YMETH
pacro3HaBaTh ~CUMMETPHIO B  IIPOCTPAHCTBE;  yYMETh
pacro3HaBaTh MPaBHIBHBIC MHOTOTDAHHHUKH;

[1P6.13. ymeHue onepupoBaTh NOHATHSAMU: TIPSIMOYTOJIbHAS
crcTeMa KOOpAWHAT, KOOPIUHATHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOpPa CKAJISIPHOE MTPOU3BEACHUE, YOI MEXKITY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa Ha
YHCII0; HAXOUTH C MTOMOIIbIO U3yYEHHBIX (POPMYIT
KOOPJIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEKIY JIBYMSI
TOYKaMUu

OK 4. DddexTnBHO
B3aUMOIEHCTBOBATH U
padoTaTb B KOJIEKTHBE

MP 09. BrnageTh HaBbIKAaMH Y4Y€OHO-HCCIIEI0BATEIbCKON
HNPOEKTHOH U COLUANIbHOM J1eATEIbHOCTH;
MP 30. noHumare M HCHOJNB30BAaTh IPEUMYLIECTBA
KOMAaHJHON M MHIMBUAYaJIbHON pabOTHI;

[1P6.8. ymenue onepupoBaTh MOHATUSMU: CIIYYalHBIA OTIBIT
U ciayyailHoe coObITHE, BEPOSTHOCTh CIy4YailHOro COOBITHS;
YMETh  BBIYUCIATH  BEPOSTHOCTb C  MCIOJb30BAHUEM
rpaUIecKuX METOJIOB; MPUMEHSATh (OPMYJIIBI CIOKEHUS H
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H KOMaH/¢e

MP 32. npuHUMaTh MM COBMECTHON JEATEIbHOCTH,
OpraHM30BbIBATh WU KOOPAMHUPOBATh JEUCTBUS MO €€
JOCTH>KEHMSI; COCTAaBJATh IUIAH JAEUCTBUM pacmlpeleisiTh
poIM € y4eTOM MHEHHH Yy4YacCTHHUKOB 0OCYXAaTh
pe3yabTaThl COBMECTHOM paboThI;
MP 07. KoOpAMHUPOBATH U BBITIOIHITH paOOTy B YCIOBUSAX
peaibHOTO,  BHPTYaJbHOTO U KOMOMHHMPOBAHHOTO
B3aHMMO/ICHCTBHS,
MP 35. ocyuwecTBiATh IO3UTUBHOE CTPATErHYECKOrO
NOBEIGHUE B  Pa3IMYHBIX  CUTyalUUsX, MpPOSBIAThH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIHATUBHBIM.
MP 45. npuHuMaTh MOTHBBI U apTYMEHTHI APYTHUX JIOJEH
MIpHY aHAJIU3€ Pe3yJIbTaTOB ACSITEIbHOCTH;
MP 48. npu3zHaBaTh CBOE MPaBO U MPaBO APYTUX JIOJEH Ha
OIINOKHU;
MP 49. pa3zBuBaTh CIOCOOHOCTb MMOHUMATh MUP € HO3HLIUN
JPYTOro 4ejaoBeKa.

YMHOXXEHHUsSI BEpOSTHOCTEH, KOMOMHATOpHBIE (DAKTBl U
(dopMysbl NpH pELICHUU 3a/ad; OLICHUBATb BEPOSITHOCTU
peasibHbIX ~ COOBITHIA;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMH, YMEHHE TPHBOAUTH NPUMEPHI HPOSBICHHS
3aKOHa OONBIIMX 4YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSAX;

[IPy.6. ymenue cBOOOAHO OMEPUPOBATH TMOHATHIMHU:
CTENIEHb C IeJbIM IIOKa3aTeJIeM, KOpEHb HaTypalbHOU
CTEIIEeHH, CTENEHb C PAllIOHAIBHBIM [10KA3aTelIeM, CTEIICHb C
JIeCTBUTENHHBIM (BEIIECTBEHHBIM) ITOKA3aTeNeM, JIorapupm
YHcia, CHHYC, KOCHHYC U TaHT€HC NMPOU3BOJILHOTO YHCIIA;
[1Py.8. ymenue cBoOOIHO ONEpUPOBATH MOHIATUSMU: TpapuK
¢byHkunu, oOpaTHas (QYHKLUUSA, KOMIO3HMLUS (QYHKIUH,
JAvHeNHas (QyHKIWs, KBaapaThdHas (yHKIMSA, CTEleHHas
¢GyHKIUs C IeIbIM IOKa3aTeseM, TPUTOHOMETPUYECKHE
GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE  (YHKIUH,
nokaszateibHass M Jorapugmuyeckas (QyHKIHHA; YMETb
cTpouTh Tpaduku (QYHKIHMHA BBHINOJHATH NPEOOPA3OBAHUS
rpadukoB (yHKIUI;

YMEHHE MHCIOIb30BaTh Tpaduku GYHKUMN [UId U3ydeHHS
IIPOIIECCOB 3aBUCUMOCTEH ITPU PELICHUN 3ajad U3
JPyTruX y4eOHBIX MPEIMETOB U U3 peallbHOW KU3HU,
BBIpaKaTh (pOpMyJIaMH 3aBUCUMOCTH MEX]y BETMYHMHAMU,
YMEHHE CBOOOIHO OIEpUPOBATh MOHATHSIMH: YETHOCTb
(GyHKUMM, TEPUOAWYHOCTh (YHKIMH, OrpaHUYEHHOCTb
(YyHKIMH, MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (QYHKIUH,
HauOospIlee W HauMeHbllee 3HaueHHs (QyHKIMH Ha
IIPOMEKYTKE; YMETh IPOBOJAUTH UCCIIEJOBaHUE (QYHKIINY;
YMEHHE HCIOJIb30BaTh CBOWCTBA W TpapUKU (QYHKIHUNA IS
pelleHs ypaBHEHUI, HEPABEHCTB M 3aJad C IapamMeTpamu,
n300paxkaTb Ha KOOPJUHATHOW IUIOCKOCTH MHOXECTBA
pelIeHUH YpaBHEHUH, HEPABEHCTB U X CUCTEM
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OK 5. OcymiecTBJIsATH
YCTHYIO ¥ ICHbMEHHYIO0
KOMMYHHMKAI[HIO HA
rocy1apCcTBEHHOM
sa3bike Poccuiickon

JIP 16. BKJIIOYAs
ACTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA,

9CTCTHUYCCKOC OTHOIICHUEC K MHUPY,

CropTa TpyJia ¥ 0OIEeCTBEHHBIX OTHOLICHHIA;
JIP 17. cmocoOHOCTh BOCHPHHHUMATH pa3jIHMYHBIC BHUJIBI
UCKYCCTBa, TPaJMLUM W TBOPYECTBO CBOEr0 M JAPYTUX

[1P6.7. ymeHue oOmnepupoBaTh cpenHee
apudmernyeckoe, MeauaHa, HauOOJbIIEe M HaUMEHbIICE

IIOHATHUAMMU:

3HA4YCHUs, pa3Mmax, JIUCIEPCHs, CTaHAAPTHOE OTKIOHCHUE
YHCIIOBOrO HaOopa; yMEHHE H3BICKaTh, HHTEPIPETHPOBATH
nHpOpMaIMIO,  TPEACTAaBIEHHYIO B  TaOmuIax, Ha

HApOJIOB,  OUIyIIaTh  AMOLMOHAIBHOE  BO3JCHCTBUE | aUarpaMmax, rpadukax, OTPaKarollyl0 CBOMCTBA pealbHBIX
Degepanuu ¢ y4eTOM : ..

_ UCKYCCTBa, MPOLIECCOB M SIBJICHMIA; MPEACTaBIATh HH(OPMALIUIO C
0co0eHHOCTeH JIP 18. y0OexaeHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH W | ITOMOIIBIO Ta0IULL " JHarpamm; HCCIIeI0BaTh
COMAIBHOT0 U 00lIecTBA  OTEYECTBEHHOIO M MHPOBOTO HMCKYCCTBA | CTaTHCTUYECKHME MJAHHBIE, B TOM 4YHCJIE C NPMMEHEHHEM
KYJbTYPHOI'O OTHHYECKUX  KYJIbTYPHBIX TPAaIUIMi W  HAPOIHOTO | TpadHUECKUX METOIOB U JICKTPOHHBIX CPE/ICTB;
KOHTEKCTa TBOPYCCTBA, I1P6.9. ymMeHue omepupoBaTh MOHATHUSMHU: TOYKA, MpsiMas,

JIP 19. roTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HbIX BUAAX | IUIOCKOCTb MIPOCTPAHCTBO, JIByTpaHHbIN yroJ,
UCKYCCTBA, CTPEMJICHHE IPOSBIATh KaueCTBAa TBOPUECKOH | CKpeUIUBAIOLIMEC IpsIMBIE, [apauIeIbHOCTh u
JINYHOCTH; NEPHEHANKYJISIPHOCTh NPAMBIX M IJIOCKOCTEH, Yroi MexIy
MP 26. ocymiecTBiiATh KOMMYHHKAllUM BO BceX cdepa | MPSIMBIMH, YToJ MEXIY NPSIMON U INIOCKOCTBIO, YTOJI MEXKAY
YKU3HU; IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKUM JO IUIOCKOCTH,
MP 27. pacniozHaBaTh HeBepOalbHBIC CPEACTBA OOILICHHMS, | PACCTOSIHHE  MEXKIY MNPSAMBIMH, DPAcCTOSHHE  MEXIy
MOHMMAaTh 3HAYEHHE COLMAJIBHBIX 3HAKOB, PACIO3HAaBaTh | IUIOCKOCTAMHU; YMEHHE HUCIOJIb30BaThb NPHU PELICHUU 3a/1ajl
MPEINOChUIKM  KOH(IMKTHBIX CHUTyalliii © CMST4YaTh | HW3y4YeHHbIE (AKTBI W TEOpEeMBbl IUIAHUMETPUH, YMEHHE
KOH(JIHKTHI; OIICHMBAThH Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA
MP 29. pasBepHyTO U JIOTUYHO H3JIaraTb CBOI0 TOYKY
3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB.
OK 6. IIposiBasATH JIP 02. oco3HaHHME CBOUX KOHCTHUTYUHMOHHBIX mnpaB u | [IP0.8. ymeHnue omepupoBaTh MOHATUAMU: CIYYaHHBIA OIBIT
IpasKIaHCKO- 00s13aHHOCTE], YBAXKCHHE 3aKOHA H PABOMOPSIIKA; U Cciyd4ailHoe cOOBITHE, BEPOATHOCTb CIy4alHOIO COOBITHS;
HATPHOTHYECKYO JIP 03. mpuHATHE TPAAMUMOHHBIX  HAIMOHAILHBIX | YMETP  BBITHCIATH 'BepOHTHOCTL C  HCHOJb30BaHUEM
06LLIEEI0BEYECKUX IYMAHHCTHYECKHX - rpaMueCKuX METOJIOB; NPUMEHATE (hOopMyJIbI CIIOXKEHUS U
No3u1H1o, .. YMHOXKEHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (aKkThl U
ACMOHCTPUPOBATH ACMOKPATHHECIHX LICHHOCTEH, GbopMyIIBI TIpH pEIIeHWH 3a7ad; OIEHWBATh BEPOSTHOCTH
JIP. 04. TOTOBHOCTH  TPOTUBOCTOSITH  HMJICOJIOTHUHU .. o
0CO3HAHHOE MOBeIeHNE peaIbHBIX ~ COOBITHH;  3HAKOMCTBO CO  CIy4YailHBIMHU
HA OCHOBE SKCTpeMH3Ma, HallMoHaIH3Ma, Kkcenododun, BEJIMYMHAMH; YMEHHE TIPUBOJWUTH MPHUMEPHI TPOSBICHUS
AUCKpUMHMHALIMK 110 COHMAJIBHBIM,  PCIMIHO3HBIM, | 3axoHa OONBIIMX YHCENT B TPUPOTHBIX U OOIIECTBEHHBIX

TPAAUIUOHHBIX
00IIIeYeSI0BEYECKUX

pacoBbIM, HAHHMOHAJIbHBIM IIPU3HAKaAM;

SIBJICHUAX,
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IEeHHOCTEM, B TOM 4YHCJIe
C y4eToM
rapMOHU3AL UM
MEKHAIIMOHAJIBHBIX U
MEKPeJTUTHO3HBIX
OTHOILIEHM,
NMPUMEHSITH CTAHAAPTHI
AHTHUKOPPYNUMOHHOT0
NoBeeHUs]

JIP 05. TOTOBHOCTH BECTHM COBMECTHYIO JAESTEIbHOCTH B
MHTEepecax Tpa)kIaHCKOro OOIecTBa, y4acTBOBaTh B
CcaMOYTpaBJICHUU B 00111e00pa30BaTEILHON OPraHU3aIluu U
JETCKO-IOHOIIECKNX OPraHU3aLUsAX;

JIP 06. ymeHue B3aMMOJIEHCTBOBATh C COIMAILHBIMU
UHCTUTYTAaMH B COOTBETCTBHM C WX (QYHKIUSIMH U
Ha3HAYCHHUEM;

JIP 07. TOTOBHOCTb K T'yMaHUTapHOM W BOJOHTEPCKOMU
JESITeNIbHOCTH;

NaTPUOTHYECKOTO BOCIIUTAHUS:

JIP 08. chopMHpPOBAaHHOCTh POCCHIMCKOW Tpa)kIaHCKOH
UJACHTUYHOCTH, TNaTPUOTHU3MA, YBaXEHUs K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Tniepes; PonuHoMH,
TOpJOCTH 32 CBOM Kpail, cBoro PojguHy, cBOW f3BIK U
KYJBTYpY, MPOILJIOE M HACTOALIEEC MHOIOHALIMOHAJIBLHOTO
Hapoza Poccuu;

JIP 09. LEeHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY M MPHUPOJHOMY HACIIEIUIO,
naMsATHUKAM, TPAAUIMIM HapoJoB Poccuu, mocTmwkeHUsIM
Poccun B Hayke, HCKYCCTBE, CITIOPTE TEXHOJIOTHUSIX U TPY/E;
JIP 10. uneitnas y0eXI€HHOCTb, TOTOBHOCTb K CITY>KEHHUIO
u 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €ro cyAb0y;

MP 09. oBnanenne HaBBIKAMHU y4eOHO-HUCCIIEI0BATEIHCKOM,
MIPOEKTHOM U COLMATIbHON AESITETIbHOCTU

I1P6.13. ymeHue omnepupoBaTh MOHITUAMHU: IPSIMOYTOJIbHAs
CUCTEMA  KOOpAMHAT, KOOPAMHATBI  TOYKH,  BEKTOD,
KOOpAMHATBI BEKTOpA, CKAJSIPHOE IPOU3BEIEHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BENCHUE BEKTOpA
Ha YHCIIO; HAXOIUTh C TIOMOUIbIO M3YYEHHBIX (HOpMyT
KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs
TOYKAMH;

I1P6.14. ymeHne BHIOMpATH MOAXOASIINN W3YYCHHBIH METOT
JUIS pelIeHus 3a7auy, pacro3HaBaTh MaTeMaTHYecKue (paKThl
U MaTeMaTHUYeCKUE MOJEIU B NMPHUPOJHBIX M OOIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEpPHI
MaTEMaTUYECKUX OTKPBITUI POCCUIHCKON U MUPOBOM HAYKH

OK 7. CopeiicTBOoBaTh
COXPaHEHUI0
OKpPY’KawIieul cpeabl,
pecypcocOepexeHuro,
NPUMEHSATH 3HAHUSA 00
U3MEeHEeHHH KJIUMAaTa,
MPUHITAIBI

JIP 30. He npuHMMATh JAEHUCTBUSA, NPHUHOCAIIME BpPEN
OKpYy’Kalolllel cpere;
JIP  31. ywmeth
HKOJIOTUYECKUE

IIPOrHO3UPOBATH
IIOCJIEICTBUSA
JIEHCTBYM, TPEAOTBPAIATh UX;

HeOnar OIIPUATHBIC
MMpCAIPUHUMACMBIX

JIP 32. pacmputrh ONBIT JEATEIBHOCTH 3KOJIOTHMYECKOU
HATPaBIIEHHOCTH;
MP 05. pas3pabaTbiBaTh IJIaH peElIEHUs MPOOJIEMBbI C

[1P6.4. ymeHue onepupoBathb byHKIu,
HETpepbIBHAA  (QYHKIIMA, nepBooOpa3zHas,
OIpeAEICHHbI HMHTErpai, yMeTb HAXOAWUTb IPOU3BOJHBIC
IEMEHTApHbIX  (DyHKIMH,  HCHONB3Yys  CIIPABOYHBIC
MaTepHabl; UCCIEI0BATh B MPOCTEHIINX CIydasx (yHKIHH

IIOHATUAMMU:
IMPONU3BOJHAs,

Ha MOHOTOHHOCTb, HAXOJUTh HAaHMOOJBIINE U HAUMEHbBIIUE
3Ha4eHus1 (YHKIMHA; CTPOUTHh TpadUKM MHOTOUWIEHOB C
UCIOIb30BAaHUEM ammapara MaTeMaTHYeCKOrO aHajIM3a;
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OepesIuBOro
NMPOU3BOJCTBA,
3¢ PexTHBHO
AeificTBOBATH B
Ype3BbIYAHHBIX
CUTyausiX

y4eTOM  aHajlu3a  HMEIOIUXCS  MaTepHallbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 17. ocyuwecTBiATh I€JICHANPABIECHHbBI  OHUCK
mepeHoca  CpeAcTB M CIOCOOOB  JeHcTBHS B

npoheCCHOHATIBLHYIO Cpey;

MP 18. ymeTs nepeHOoCHuTh 3HAHHS B MO3HABATEIBHYIO U
NPAaKTUYECKYI0 00J1aCTU KU3HEAEATEIbHOCTH;

MP 34. npeanaraTb HOBBIE HPOEKTHI, OLICHUBATh UAECH C
NO3ULIUU HOBM3HBI, OPUTMHAIBHOCTH U IPAKTUYECKOH
3HAYUMOCTH;

MP 38. naBaTb OLEHKY HOBBIM CHUTyallUsM, BHOCHTH
KOPPEKTHUBBl B JI€ATEIBHOCTb, OLEHUBAaTh COOTBETCTBHE
pE3yJIbTaTOB LIETSIX

NPUMEHSTh TPOU3BOAHYIO TMpPU pEIICHWH 3a7ad  Ha
JBWKCHUE; pellaTh MPaKTUKO-OPUEHTHPOBAHHOE 3a/lay Ha
HauOOJbIIME W HAaWMEHBIIME 3HAUCHHUS, HAa HAXOXKICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;
[1P6.11. ymeHue omepupoBaTh IMOHATHSAMH: IBWKCHHE B
MPOCTPAHCTBE, TOMOOHBIE (UTypel B  TPOCTPAHCTBE;
WCIIONb30BaTh OTHOILEHUE IUIOIIAJeld IOBEPXHOCTEN U
00BEMOB MOI00HBIX (DUTYD MPHU PELICHUH 3a]1a4;

[1P6.12. ymeHHE BBIUUCIATH T'€OMETPHUUECKUE BEITMYHHBI
(mmwHA, yrouI, IUIONAanb, OOBEM, IUIOMAAb TOBEPXHOCTH),

UCTIONB3YS H3y4YeHHBIE (DOPMYIIBI K METOMIBI

IIK 1.1. OcymecTBJIsATH
AMATHOCTUKY CHCTEM,
Y3J10B 1 ME€XaHH3MOB
aBTOMOOMJIBbHBIX
JABUTaTeJel

JIP 24. TrOTOBHOCTH K TpyaHy,
MacTepCTBa, TPYI0JItO0uE;

JIP 25. TOTOBHOCTP K aKTHBHOH
TEXHOJIOTHUYECKOM W  COLMAaJbHOM  HampaBlIEHHOCTH,
CIIOCOOHOCTH VHUIIUAPOBATH, MJIAHUPOBATH Hu
CaMOCTOSITENIbHO BBITIONHSATh TAKYIO JIEATEIHLHOCTD;

JIP 27. TOTOBHOCTP M CIIOCOOHOCTh K OOpa30BaHHUIO ¥
caM000pa30BaHMIO Ha MPOTSHKCHUH BCEH JKU3HU;

OCO3HAHUEC I1ICHHOCTHU

ACATCIbHOCTHU

MP 01. CaMOCTOSITENIbHO (dbopmynHpoBaTh ¥
aKTyaJIn3UpPOBAThH npobuemy, paccmarpuBaTh e
BCECTOPOHHE;

MP 03. omnpenenars Lenud JA€ATEIbHOCTH, 3aaBaTh

napameTpbl U KPUTEPUH UX JOCTUKEHUS;
MP 06. BHOCHUTb KOPPEKTUBBI B AESTEIBHOCT, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LENSX,
MOCJIEICTBUM IE€ATEIBbHOCTH;

MP 09. BnageTh HaBbIKAMU y4€OHO-UCCIIEA0BATEIbCKONU U
MIPOEKTHOM HaBbIKAMHU  pa3pelleHus
npooiieM;

OLICHMBATb PpHCKa

ACATCIbHOCTH,

[1P6.11. ymeHue onepupoBaTh IMOHATUSAMH: JBUKEHHE B
MPOCTPAaHCTBE, TOA00HBIE (UIYphl B  IIPOCTPAHCTBE;
UCIIONIb30BaTh OTHOIIEHHME IUIOIIA/el MOBEpXHOCTEH U
00BbEMOB 1OI00HBIX (UTYp IIPU PELICHUH 3a/1a4;

I1P6.12. ymeHHE BBIUHCIATH T€OMETPUYECKHE BETUYHUHBI
(mHa, yrous, miomaab, 00bEM, IUIOMIAAb MOBEPXHOCTH),
UCTIONb3Ys U3y4YeHHbIE (POPMYIIBI U METO/BI,

I1P6.13. ymeHue onepupoBaTh MOHATHAMH: MPSIMOYTOJIbHAS

cucreMa  KOOPAMHAT, KOOPAMHATBI  TOYKH, BEKTOp,
KOOp/AMHATBl BEKTOpAa, CKAIIpHOE IPOU3BEICHUE, YTroi
MEXJIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE

BEKTOpa Ha YHUCJO; HAXOAUTb C IIOMOILBI0 M3YyUYEHHBIX
(dopMyn KOOpIMHATBI CEpEeIUHBI OTpPEe3Ka, pPACCTOSHUE
MEXJy IBYMs TOUKaMH;

ITPy.8. ymeHnue cBoOOIHO ONEpUpPOBaTh MOHATHIMU: TPpapUK
¢yHkunu, oOpatHas (yHKOMA, KOMIIO3UIMSA (QYHKIUI,
avHeNHas (QyHKIMA, KBagpaTHYHas (QYHKIUS, CTETICHHas
(GyHKIUS C LenbM IOKa3aTeleM, TPUTOHOMETPUUYECKHE
(GyHKUMM, OOpaTHble TPUIOHOMETpUYECKHE (QYHKLUHU,
MokasatenbHas W Jorapudmudeckas GyHKIUH, YMEHHE
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MP 15. ananu3upoBaTh MOJYYEHHBIE B XOAE PpELICHUS

3aJa4du, pPE3YIbTAThI, KPpUTHUYCCKH OLICHUBATh nux

JIOCTOBEPHOCTb,
YCIOBHAX

IIPOrHO3NpPOBaTh HU3MCHCHHE B HOBBIX

CTpouTh Tpaduku (PYHKIWH, BBHITIOIHATH MpeoOpa3oBaHUS
rpadukoB GyHKINH;

YMEHHE HUCIOJb30BaTh Ipa@uku (QyHKUUNA AT H3yUYEHHS
MIPOIIECCOB U 3aBHCHUMOCTEH MU PEIIeHUH 33134 U3 IPYTHX
y4eOHBIX NPEIMETOB M W3 pealbHON >KU3HU; BBIPAXKaTh
(hopMysiaMu 3aBUCHUMOCTH MKy BEIIMYMHAMU;

yMEHHE CBOOOJHO ONEPUPOBATH TOHATUSMH: YETHOCTh
(GyHKIMM, TEPUOTUYHOCTh (YHKUUH, OTPAaHUYEHHOCTD
(yHKIIMM, MOHOTOHHOCTh (DYHKLMH, IKCTpeMyM (YHKIIUH,
HauOosblllee W HaWMEHbLIee 3HAaYeHUs (QyHKIUUM Ha
MIPOMEKYTKE; yMEHHUE MTPOBOJUTH UCCIIEIOBaHNE (DYHKIIUH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpaduku (QYyHKIUN 17
pelleHusl ypaBHEHUH, HEPABEHCTB U 3aJa4 C MapamMeTpamuy;
n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA
pelieHnil ypaBHEHU, HEPABEHCTB U UX CUCTEM

IIK 3.1. OcymecTBJIsTH
AHATHOCTHKY
TPAHCMUCCHH, XO10BOI
YacTH U OPraHoOB
ylpaBJieHUs
aBTOMOOMJIEH

JIP 24. TrOTOBHOCTH K TpyaHy,
MacTepCTBa, TPYIOO0HE;

JIP 25. TOTOBHOCTP K aKTUBHOM JI€STEIBHOCTHU
TEXHOJIOTMUYECKOM W  COLMAaJbHOM  HampaBlIEHHOCTH,
CITOCOOHOCTH VHUIIUAPOBATh, MJIAHUPOBATH Hu
CaMOCTOSITEIIbHO BBITIONHSATh TAKYIO JIEATEILHOCTD;

JIP 27. TOTOBHOCTP M CIIOCOOHOCTH K OOpa30BaHHUIO ¥
caM000pa30BaHMIO Ha MPOTSHKCHUH BCEH JKU3HU;

OCO3HAHUEC I1ICHHOCTHU

MP 01. CaMOCTOSITENILHO (dbopmynHupoBaTh ¥
aKTyaJIn3UpPOBATh npobuemy, paccmarpuBaTh e
BCECTOPOHHE;

MP 03. omnpenenars Lenud JA€ATEIbHOCTH, 3aJ]aBaTh

MapaMeTpbl U KPUTEPUH UX TOCTUKEHHUS;
MP 06. BHOCHUTH KOPPEKTUBHI B ACSTEIBHOCTD, OLICHUBAThH
COOTBETCTBHE PE3YIbTATOB ILENAX, OIECHUBATH pPHCKA
MOCJEICTBUM JIEATEILHOCTH;

MP 09. BnageTh HaBbIKAMU y4€OHO-MCCIIEA0BATEIbCKONW U

HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMH Pa3spClICHUA

I1P6.4. ymenue
HenpepblBHAs  QyHKLUS,
OIpeAEICHHbI HMHTErpaj, yMeTb HAaXOAWUTb IPOU3BOJHBIC
JIEMEHTAPHbIX  (YHKIMH,  MCHONB3Yys  CIIPaBOYHbIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIINX CIydasx (QyHKIUH

dynKums,
nepBooOpa3Hasi,

OIIEpUPOBATh
IIPOU3BOJHAS,

IIOHATUAMMU:

Ha MOHOTOHHOCTb, HAXOJUTh HAauOOJBIINE U HAUMEHbIIUE
3Ha4eHus (YHKIMHA; CTPOUTH TIpadUKM MHOTOUIEHOB C
UCIIOJIB30BAaHMEM allapaTra MaTeMaTH4ecKOro aHallu3a;
MPUMEHSATD 3a1ay  Ha
JBWKEHHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHOE 33/1a4M Ha

MPOU3BOJHYIO TMpPHU  PELIECHUU

HauOOJIbIINE U HAUMEHBIIUE 3HAYEHHs, HA HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUSI,

[1P6.11. ymenue omepupoBaTh IMOHATUSIMH: JBWKECHHE B
MIPOCTPAHCTBE, MOA00HBIE (UTYypHl B
HCIIOJb30BaTh OTHOILIEHUE IUIOIIALCH IOBEPXHOCTEH U
00BbEMOB MOI0OHBIX (UTYp IIPU PELICHUU 3a/1a4;

I1P6.12. ymeHHe BBIYUCIATH TEOMETPUYECKHE BETHMYMHBI

MIPOCTPAHCTBE;
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mpo0Jem,;
MP 15. anmanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS

3a/1aud,  pe3yJbTaThl, KPUTHYECKH  OIEHWBATh  HUX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHHE B HOBBIX
YCIIOBHSIX

(MHa, yroiy, IIOMmAnb, O0BEM, IUIOMIAJh TOBEPXHOCTH),
UCIIOJIB3YS U3yUeHHbIE (DOPMYJIIBI U METO/IBI;

[1Py.12. ymenue CcBOOOJHO OINEPUPOBATH MOHATHIMHU:
cpeaHee  apudmeTwueckoe, MeauaHa, HauOoJblIee W
HaVMEHbIIIee 3HAYEHUs, pa3Max, IUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE JJIsl ONHCAHHWS YHCIIOBBIX JAaHHBIX; YMEHHE
UCCIIEIOBaTh CTAaTUCTHYECKHE JaHHbIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUuecKuX METOJOB M DJIEKTPOHHBIX
CpencTB; TpadUIeCKH UCCIIeI0BaTh COBMECTHBIC HAOIIOICHUS
C MOMOILBIO IUarpaMM pacceuBaHusl U JIMHEWHON perpeccuu;

IIK 4.2. TIpoBoauTH
PEMOHT MOBPEKICHUI
aBTOMOOMJIBbHBIX
KY30BOB

JIP 13. cnocoOHOCTh OLIEHMBATH CHUTYalUMI0 U NPHHUMATY

OCO3HAaHHBIE pEIIEHUs, OPUEHTUPYACh HAa MOpPAJIbHO
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
JIP 24. roTroBHOCTH K TpPyAy, OCO3HaHHE LEHHOCTY

MacTepcTBa, TPYyI0Io0ue;
JIP 26. untepec K pa3nuuHbIM chepaM npodeccuoHaIbHO]

JIeSITCIIbHOCTH,;
MP 01. CaMOCTOSTEIIHFHO (dhopMyIIMpoBaTh ¥
aKTyaJIn3UpOBATh npobuemy, paccmaTrpuBaTh e
BCECTOPOHHE;
MP 03. omnpemenartb Uend JACSITEILHOCTH, 3a7aBaTh

napaMeTpbl U KpUTEPUU UX JOCTUKEHMUS;
MP 06. BHOCHUTH KOPPEKTUBBI B AESTENBHOCTH, OLICHUBATh
COOTBETCTBHE PE3YyJbTATOB LEJIAX, OLECHUBATh pPHCKA
TIOCIIEICTBHI ACATCIHLHOCTH;
MP 09. BnageTh HaBbIKaMU y4€OHO-HCCIEA0BATENbCKON U
MPOEKTHOM HaBbIKAMHU  pa3pelleHust
npooJieM;
MP 15. ananu3upoBaTh IOJYyYEHHBIE B XOJE€ PpELICHUS

JACATCIbHOCTH,

3aa4y,  pe3yNbTaThl, KPUTHUYECKH  OIEHUBATh  HUX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MEHEHHE B HOBBIX
YCIIOBHAX

[1P6.12. ymeHue BBIYUCIATH T€OMETPUYECKHE BEITMUUHBI
(nmuHa, yrom, riomiaab, o0beM, IUIOMAAb MOBEPXHOCTH),
UCTIOJIB3YS U3yueHHbIE ()OPMYJIIBI U METO/IBI;

[1P6.13. ymeHue omepupoBaTh MOHITHAMH: MPSIMOYTOJIbHAsS
CUCTeMa  KOOpDAHMHAT, KOOPAWHATHI  TOYKH,  BEKTOD,
KOOPJMHATHI BEKTOpa, CKAISIPHOE IPOU3BEACHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHNUE BEKTOpa
Ha YHCIIO; HAXOOUTh C TIOMOUIbIO M3YYEHHBIX (HOpMYyIT
KOOPJIMHATHI CEPEHHbI OTPE3Ka, PACCTOSHHE MEXAY ABYMs
TOYKaMHU

[MTPy.15. ymeHue CBOOOJHO ONEPUPOBATH TOHITHUSMU:
wionane Qurypel, o0beM (QUrypbl, BEIWYMHA YIJIA,
paccTossHME OT TOYKH 1O IUIOCKOCTH, PAcCTOSHHE MEXIy
NPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMH, TUIOIIAIh
cdepsl, MI0MIaAb TOBEPXHOCTH MUPAMUIBI, TIPU3MEI, KOHYCA,
WIMHIPA, 00beM Ky0a, MPSMOYTOJILHOTO Mapaiiesienumnena,
MUPaMUJBI, TPU3MBI, IUIMHApPA, KOHYyCa, IIapa; yMEHHE
HAXOJUTh OTHOILIEHHE 00HEMOB MOI00HBIX (PUTyD;

[M1Py.16. ymeHue CBOOOJHO ONEPUPOBATH TOHSTUSMU:
IBWDKEHHE, TMapajulebHbId  MEpPEeHOC, CHMMETpUs Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, IMOBOPOT, IMPeoOpa3oBaHUE
no1o0us, nogo0HbIe GUTYpPbI; YMEHUE PAclO3HABATh PABHbBIE
U 1o/00HBIe (UTYpBI, B TOM YHUCIIE B NPHPOJE, UCKYCCTBE,
ApXUTEKType; YMEHHE UCIOJIb30BaTh T'C€OMETPHUECKUE
OTHOIICHHUS, HAXOJIUTh T€OMETPHUUYECKHE BEJIMYMHBI (UTMHA,

22




yroj, TUIoNiaab, O0bEM) MpU PEIICHUH 3a1ad W3 JIPYTux
Y4YEOHBIX MPEIMETOB M M3 PEATbHON YKU3HU

IIK 5.1. IlnanupoBaTh
AeSiTeJIbHOCTh
noapasaejeHus 1no
TEXHHUYECKOMY
00CJIY)KUBAHUIO U
PEMOHTY CHCTEM, y3JI0B
M JIBUTaTeJen
aBTOMOOMJIA

JIP 26. unTepec k pa3nudHbM chepam npodecCHOHATBHOF

JESTEIIbHOCTH.
MP 01. CaMOCTOSITEIbHO (dhopMyIMpoBaTh ¥
aKTyaJIn3UpoBaTh npobiemy, paccmaTrpuBaTh <
BCECTOPOHHE;

MP 03. omnpenensaTb ULEIU JAESITEIbHOCTH, 3aJaBaTh

napameTpbl 1 KpUTEPUH UX JOCTUKEHUS;
MP 06. BHOCUTh KOPPEKTHUBBI B AESITEIBLHOCTh, OLICHUBATD
COOTBETCTBHE PE3YyJbTATOB LEJISAX, OLECHUBAThb pPHUCKA
NOCIEACTBUN AESTEIbHOCTH;

MP 09. BnageTh HaBbIKAMH Y4EOHO-HCCIIEI0BATENBCKON U
MPOEKTHOM  JEATEIbHOCTH, HABBIKAMH  pa3pelieHus
npooiieM;

MP 15. ananusupoBaTh TOJY4YEHHBIE B XOJI€ PEIICHUS
3aa4y,  pe3ysIbTaThl, KPUTHYECKH  OLEHUBAaTb  HX
JIOCTOBEPHOCTb, IPOTHO3UPOBAaTh M3MEHEHHE B HOBBIX

YCJIOBUAX

[1P6.6. ymeHue pemaTh TEKCTOBBIE 33Ja4d Pa3HBIX THUIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JOJIM W YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIyI, HAJIOTH, 3aJaydl W3
o0nacTH yIpaBJICHUS JUYHBIMH U CEMEUHBIMH (DUHAHCAMH);
COCTaBIJIATh BBIPAXKEHUS, ypPaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI TI0 YCJOBHIO 3a/lauM, HCCIIEJ0BATh IOIy4YEeHHOE
pelleHre U OLIEHUBATh N1PABJION000HOCTh Pe3yIbTaTOB;
[1P6.7. ymeHue oOmepupoBaTh  MOHATHSMHU:  CpelHEe
apupmeTHyeckoe, MeauaHa, HauOoJbllee U HaMMEHbIIee
3HAYEHUs, pa3Mmax, IUCIEpPCHs, CTAHIAPTHOE OTKJIOHEHHE
YHUCIOBOr0 HAbOpa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
uHQOpPMaLMIO,  MNpPEACTAaBICHHYIO B  Ta0muiax, Ha
auarpaMmax, rpadukax, OTpaXkarollyl0 CBOMCTBa peajbHBIX
NpPOIIECCOB M SBJICHUH; NPEACTABIATh HWHPOPMALHUIO C
MIOMOIIBIO Ta0IHIL u JMarpamm; UCCIIeIOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIE C HPUMEHEHHUEM
rpaMueCKUX METOI0B H AJIEKTPOHHBIX CPE/ICTB;

I1P6.8. ymeHHe OInepupoBaTh MOHATHAMHU: CIyYaHHBIH OIIBIT
W CIy4aiiHoe COOBITHE, BEPOATHOCTH CIyY4aWHOTO COOBITHS;
YMETh  BBIYUCIATH  BEPOSTHOCTH C  HCIIOJIb30BAHUEM
rpadUYecKuX METONIOB; MPUMEHITh (POPMYJIBI CIOKEHUS M
YMHOXKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (akTel U
GopMynBl TpU pEHICHWH 3a]ad; OLEHHWBATh BEPOSTHOCTH
peanbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEIMYMHAMHU; YMEHHE TNPUBOJUTH NPUMEPHI IPOSBICHUSL
3akoHa OONBIIMX YHUCEN B NPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSX

[TPy. 1. ymeHue omepupoBaTh MOHATUSMH: ONpEAETICHHE,
aKCMOMa, TeopeMa, CIEJCTBHE, CBOWCTBO, IPH3HAK,
JIOKa3aTeNbCTBO, PABHOCHIIBHBIE (OPMYIMPOBKH; YMEHHE
dbopMympoBaTh oOpatHoe " MIPOTUBOIIOIOKHOE
YTBEPXKIACHHUE, TIPUBOAUTH TIPUMEPHl H KOHTPIPHUMEPHI,
UCIOJB30BaTh  METOJ  MaTeMaTHYeCKOM  HMHIYKINH,
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MPOBOJNUTH JIOKA3aTEIbHBIE PACCYXAEHUS TpPU PEIICHUN
3aJ1a4, OLICHUBATh JIOTHYECKYIO PABUIILHOCTh PACCYKIACHHIMA
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1.4. XapakTepuCcTHKH OLIEHOYHBIX CPEACTB

n/ HanmenoBanue Kparkas XapaKkTepucTUKA OLICHOYHOI'0

I | OLEHOYHOIO CPeACTBa | CpeacTBa

1. | TectupoBaHue Cucrema CTaHAAPTU3UPOBAHHBIX 3aJ1aHUH,
NO3BOJISIIOIIASL ~ aBTOMATHU3UPOBATH  MPOLEAYPY
U3MEPEHHsT  YpPOBHA  3HAaHUW U yMEHUH
00yuaroIerocs.

2. | YcTHBIi onpoc [IprmMenseTcs ¢ Henblo NOBTOPEHUS U 3aKPEIUICHUS
YUYEHUKOM Y4YyeOHOro Marepuaja, KOHTPOJS 3a
YCBOGHHEM YYEHHKOM y4eOHOro marepuana,
YMEHUM, KOMIIETCHIUAN.

3. | CamocrosrenpHas Cpenctso, IIO3BOJIAIOIIEE OIIEHUTD u

pabora JMarHOCTUPOBATH 3HaHUE (hakTHUECKOro

Martepuana (0a30Bble MOHATHUS, AITOPUTMBI, (DAKThI)
Y YMEHHUs NPABUIBHO MCIOJIB30BATH CIIEIIUATIBHBIE
TEPMUHBl U TOHATHUS, Y3HABaHHE OOBEKTOB H3
y4eHUsT B paMKax OIPENEIIEHHOro  pasaena
JUCLUIUINHBL.

4. | KonrponpHas pabota Cpenctso  IpOBEpKM  YMEHHMM  IPHUMEHSTh

IMTOJTYYCHHBIC 3HaHUA JJIsA PCIICHUA 3aJa4
OIIPCACIICHHOI'O THUIIA I10 TEMC HUJIK Pa3acily.
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2. ®opMBbI KOHTPOJIA U OLleHUBAaHHUSA (JopMHUPYeMbIX KOMIIETeH U

Koa mn Pa3pen/Tema Bxoanoi Texkymuu Py0Oexublil IIpome:xxyTouHas
HaAaNMMCHOBAHUEC KOHTPOJIb KOHTPOJIb KOHTPOJIb artrecrauuda
(l)Ole/IpyeMbIX OIICHO‘IHOC CpeacrBo
KOMIIeTeHI M
OK-01, Pasnen 1. IloBTOpeHue Kypca
OK-02, MATEeMATHKH OCHOBHOM LIKOJIBI
OK-03, Tema 1.1. Llenb 1 3a0aun
OK-04, MaTEeMaTHUKHU TIPH OCBOSHUH
OK-05, CHCIUATBHOCTH
OK-06, Tema 1.2. Yucina v BHIYKMCIIEHUS.
OK-07, BeipaxxeHust ¥ mpeoOpa3oBaHusl
IIK-1.1, Tema 1.3. 'eoMeTpHs HA IIOCKOCTH -o/c”
[IK-3.1, Tema 1.4. IIpOLEHTHBIE BEIYMCICHHUS]
11K-4.2, Tema 1.5. YpaBHeHus: 1 HEpaBEHCTBA
IIK-5.1 Tema 1.6. CucreMbl ypaBHEHHI U

HEPABCHCTB

Tema 1.7. BxogHOH KOHTPOJIb Bxonnoit

KOHTPOJIb

OK-01, Pa3nen 2. CreneHu 1 KOpHH. Hrorosoe
OK-02, Crenennast QyHKUHA TECTHUPOBAHUE 110
OK-03, pazneny 2
OK-04, Tema 2.1. CreneHHas QyHKIHS, €€
OK-05, CBOMCTBa
OK-06, Tema 2.2. [IpeoOpa3zoBanue
OK-07, BBIPQXEHHUH ¢ KOPHSIMH N-OW CTETIeHH
IK-1.1, Tema 2.3. CBoJicTBa CTEIEHH C VCeTHBIN ommpoc
I1K-3.1, parroHaTbHBIM U IEHCTBUTEILHBIM CamocTosTenpHas
I1K-4.2, OKa3aTesIMH pabora Nel
[K-5.1 Tema 2.4. PaBHOCUJIBHOCTD CamocrosiTenbHas

ypaBHEHUH U HepaBeHCTB. O0ume pabora Ne2
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MCTOJbI PCHICHU A

Tema 2.5. Pemienune
UPPALMOHAIIBHBIX YPABHEHUN U
HEPaBEHCTB

VYcerHblii onpoc

Tema 2.6. CtenieHH U KOPHH. Kontposbnas

CreneHHast QyHKIHS paborta Nel
OK-01, Paznen 3. Iloka3arennHas Hrtorosoe
OK-02, pyHkIun TECTUPOBAHUE TIO
OK-03, pazneiny 3
OK-04, Tema 3.1. [lokazarenbHas QyHKITUA, VYerHbIl onpoc
OK-05, ee CBOMCTBa CamocrosTenbHas
OK-07 pabota Ne3

Tema 3.2. Perenue nokazatenbHbIX VYcrHbIl onpoc

YpaBHEHU U HEPABEHCTB CamocTosTenbHas

pabota Ned

Tema 3.3. Cuctembl OKa3aTeIbHbIX

YpaBHEHUH

Tema 3.4. Perenue 3a1a4. KontponbHas

[TokazarenbHast PYHKIIHS pabota No2
OK-01, Pa3nea 4. Jlorapugmsl. Hrorosoe
OK-02, Jlorapudmunyeckas pyHkuus TECTUPOBAHUE 110
OK-03, pasneny 4
OK-04, Tema 4.1. Jlorapudm uncna.
OK-05, JlecsITUUHBIN 1 HATYpaJIbHbII
OK-07 Jorapu¢Mbl, YUCIIO €

Tema 4.2. CoiicTBa 1orapu@mos.
Oneparyst sorapupMUpOBaHUs

YeTHBII onpoc

Tema 4.3. Jlorapupmuueckas
¢byHKLUs, ee CBOWCTBA

YeTHBII onpoc
CaMocTosTenbHast
pabota No5

Tema 4.4. Penienune
JorapupMUUECKUX ypaBHEHUH U
HEPaBEHCTB

YceTHBIT onpoc
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Tema 4.5. CucreMbl CamocrosiTenbHas
Jorapu(MUIECKUX YpaBHEHUN pabota Ne6

Tema 4.6. Jlorapudmel B mpupoje u II-o/c

TEXHHUKE

Tema 4.7. Pemenue 3a1au. Kontposnbnas
Jlorapudmel. Jlorapudmuyeckas paborta Ne3

byHKIHUS

OK-01 Pa3znea 5. KommiekcHblie yuc/ia

Tema 5.1. KommuiekcHble yncia YcrHbIN onpoc

Tema 5.2. [Ipumenenue VYcerHblii onpoc

KOMIUICKCHBIX YHCEI CamocTtosTenpHas

pabota Ne7

OK-01, Pa3znen 6. Hrorosoe
OK-02, OCHOBBI TPUTOHOMETPHH. TECTHPOBAHUE 110
OK-03, Tpuronomerpuveckne pyHKIUN pazneny 6
OK-04, Tema 6.1.
OK-05, Tpuronomerpuyeckue GyHKIHH
OK-06, MPOM3BOJIHOTO YTJIa, YUCIIA.
OK-07, PanuanHas u rpajycHas Mepa yria
IK-1.1 Tema 6.2. VeTHBIN ompoc

OcHoBHbIE TPUTOHOMETPUUECKHE
TOKECTBA.
DopmyJibl IPUBEICHHUSI

Tema 6.3. CuHyc, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH JIByX yTJIOB
CuHyC ¥ KOCUHYC JIBOMHOTIO yria.
@DopMyJIbl TOJIOBUHHOTO yTia

YeTHBII onpoc
CaMocTosTenbHast
pabota Ne§

Tema 6.4. ®yHKIMM, UX CBOMCTBA.
CriocoOb! 3a1aHus PYHKIUH

TeMma 6.5.
Tpuronomerpuueckue GyHKIUH, UX
CBO¥CTBA U rpaduKu

YceTHBIT onpoc
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Tema 6.6. [IpeoOpazoBanue CamocTosTenpHas
rpad)MKOB TPUTOHOMETPHUYECKUX pabota Ne9
byHKIUH

Tema 6.7. II-o/c

Onwucanue MIPOM3BOJICTBEHHBIX

MPOIECCOB C TOMOIMIbIO TpaduKoOB

byHKIMA

Tema 6.8.

OOpatHble TPUTOHOMETPUUYECKHE
byHKIMH

Tema 6.9. Tpuronomerpuueckue

VYerHbll onpoc

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
I1K-3.1

ypaBHEHUS U HEPABEHCTBA CamocTosTenbHas
pabota NelO
Tema 6.10. CamocTosTenbHas
CucTtemMbl TPUTOHOMETPUUECKUX pabota Nel 1
YpaBHEHUH
Tema 6.11. KonTponbnas
Pemenue 3a1a4y. oCHOBBI pabora Ne4
TPUTOHOMETPHH.
TpuronomeTpruyeckue QyHKIHH
Paszgea 7. llpouzBoanas pyHkuum, Hrorosoe
ee IpUMEeHeHHne TECTUPOBAHUE TIO
pazgeny 7

Tema 7.1. IlonaTHE TPON3BOJHOM.
DopMyIIbl U ITpaBUiIa
T pepeHIMpoBaHUs

Tema 7.2. IIpon3BoaHbIE CYMMBI,
Pa3HOCTH MPOU3BE/ICHUS, YACTHOTO

YeTHBII onpoc

Tema 7.3. [IpousBoiHbIE
TPUTOHOMETPUUYECKUX (YHKIUH.
[TpousBogHas CI0KHON (PYHKIMH

VYeTHbI onpoc

Tema 7.4. [louarue o
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HenpepbIBHOCTH (PyHKIMH. MeTon
UHTEPBaJIOB

Tema 7.5. 'eomeTprueckuii u
(U3UYECKUI CMBICI TPOU3BOTHOM

CaMocTrosTenbHas
pabota Nel2

Tema 7.6. DU3HUECKUN CMBICIT
MIPOU3BOHON B MPO(eCCHOHATBHBIX
3agadax

Tema 7.7. MOHOTOHHOCTH (PYHKITHH.
Touku 3xkcTpEeMyMa

VYcerHblii onpoc
CamocTosTenbHas
pabora Nel3

Tema 7.8. VccnenoBanue GyHKIUN 1
HOCTpOEHHE TPa(UKOB

Tema 7.9. Haubomnbee u

YceTHBI onpoc

HauMEHbIIIee 3HaYCHUS (PYHKIHH CamocTosTenbHas
pabora Nel4

Tema 7.10. Haxoxnenue I-o/c

ONTUMAJIFHOTO PE3YJIbTATA C

MMOMOUIBIO TPOU3BOIHOM B

MPAKTUYECKHX 3a7auax

Tema 7.11. Pemenne 3anau. KoHntponbHas

[TpousBoaHas GyHKIHH, e pabota Ne5

IIPUMEHEHHE

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
[1K-3.1

Pa3nea 8. IlepBooOpasnas Hrorosoe
(pyHKUMH, ee IPUMEHEHHe TECTHUPOBAHUE 110
pazneny 8

Tema 8.1.
[TepooOpaznas ¢pynkuuu. [IpaBuna
HaXOKICHHUS IEPBOOOPA3HBIX

YeTHBII onpoc

Tema 8.2. Ilnomans KpuBoIMHENHON
Tpaneuun. Popmyna HeroToHa —
JleiitOauma

Tema 8.3. HeonpeneneHHslil u
ONpeIeTICHHBIN HHTETrpaibl

CamocrosTenbHas
pabota Nel5
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Tema 8.4. [Toustue 00

YceTHBIT onpoc

OTpe/ieIEcHHOM UHTErpaie Kak CamocTosTenbHas
IO/ KPUBOJIMHENHON Tpaneuuu pabota Nel6
Tema 8.5. OnpeneneHHbI HHTETpa II-o/c

B )KH3HU

Tema 8.6. Pemienue 3agau. KonTposnbnas
[TepBooOpasnas ¢pyHKIMH, €€ pabota Ne6

IMPUMCHCHHC

OK-01, Pa3nea 9. IIpsiMble H IIOCKOCTH B
OK-03, NMPOCTPAHCTBE
OK-04, Tema 9.1. OCHOBHBIE TIOHATHS
OK-07, crepeoMeTpuu. Pacronoxenue
IK-1.1, IPSIMBIX U IIJIOCKOCTEN
I1K-3.1, Tema 9.2. [lapanienbHOCTb NPSAMBIX, VYerHbIl onpoc
I1K-4.2, IPSIMOM U IJIOCKOCTH, TIOCKOCTEH
[K-5.1 Tema 9.3. [lepneH UKy IIPHOCT CamocTosiTenbHast
OPSMBIX, IPSIMOM U IJIOCKOCTH, pabota Nel7
IIJIOCKOCTEMN
Tema 9.4. Teopema o Tpex VYeTHbll onpoc
NepreHINKYIsIpax CamocTosTenbHas
pabota Nel8
Tema 9.5. IlapannensHsle, YcTHBIN onpoc
HepIeHIUKYJISIpHbIE, II-o/c
CKPEIIMBAIOIINECS MPSIMbIE
Tema 9.6. Pemienne 3anau. Ipsivble u KoHnTponbHas
IIJIOCKOCTH B IIPOCTPAHCTBE pabota Ne7
OK-02, Pasnen 10. Koopannatel n Hrorosoe
OK-03, BEKTOPbI TECTHUPOBAHUE 110
OK-04, pazzeny 10
OK-07, Tema 10.1. /IekapTOBBI KOOPAMHATHI VYeTHbI onpoc
I1K-1.1, B IIpocTpaHcTBe. PaccTosiHue Mexty
[1K-3.1, IByMs ToukaMu. KoopinHaTel
I1K-4.2, CEpeMHBI OTpe3Ka
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I1IK-5.1

Tema 10.2. BexTops! B

YceTHBIT onpoc

IPOCTPAHCTBE. CamocrosTenpHas
VYron mexay BekTopamu. CKasipHOE pabora Nel9
POM3BEICHUE BEKTOPOB
Tema 10.3. II-o/c
[TpakTHKO-OpHEHTHPOBAHHBIC 3391
Ha KOOPJMHATHOM IJIOCKOCTH
Tema 10.4. KonTponbnas
Pewenne 3anau. KoopauHate! u pabota Ne§
BEKTOPBI
OK-01, Pa3nen 11. Hrorosoe
OK-02, MHOrorpaHHMKH U TeJIa BPalleHus TECTUPOBAHUE T10
OK-03, pazgeny 11
OK-04, Tema 11.1. Bepmunsl, pedpa, rpanu
OK-05, MHOTOTpaHHHKA
OK-06, Tema 11.2. [Ipusma, ee VCTHBII onpoc
OK-07, cocrapJsiromue, ceuenune. [psamas u
IK-1.1, MIPaBHJIbHAS TPU3MBI
I1K-3.1, Tema 11.3. Tapannenenunesn, Kyo. VeTHBIR ompoc
I1K-4.2, Ceuenue Ky6a, mapaienenunesa
ITK-5.1

Tema 11.4. [lupamuna, ee
COCTABJISIIOIIME, CEUCHHUE.
IIpaBunpHas nupamuaa. Y ceueHHas
nupamuaa

YcTHBIT onpoc

Tema 11.5. bokosas u mosaHast
MTOBEPXHOCTh MPU3MBbI, TUPAMHUJIBI

CamMocTosTenbpHas
pabota Ne20

Tema 11.6. Cummetpus B KyOe,
napajelenumnene, mpusme,
NUpaMUJEe

YceTHBIT onpoc

Tema 11.7. [Ipumepsl cummeTpuii B
npodeccuun

IT-o/c

Tema 11.8. [IpaBuibHbIE
MHOIOTPaHHMKH, UX CBOWCTBA
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Tema 11.9. Hunuuap, ero
cocrapisitone. CeueHue MUIMHAPA

Tema 11.10. Konyc, ero
cocrapisitone. CeueHue KOHyca

IT-o/c

Tema 11.11. YceueHHbI KOHYC.
CeueHne yceueHHOT0 KOHyca

VYeTHBII onpoc

Tema 11.12. Ilap u cdepa, ux
CEUYCHUS

CaMocTosTenbHas
pabora Ne21

Tema 11.13. [Tousarue 00 00beEME
tena. OTHoEHue 00bEMOB
OAOOHBIX TEN

VYeTHbII onpoc

Tema 11.14. O0ObeMBI U ILIOWIAIN
IIOBEPXHOCTEH TeI

Tema 11.15. KomOunanuu
MHOTOTPAaHHHKOB M TEJI BPAIICHHS

YceTHBI onpoc

Tema 11.16. ['eomeTpuueckue
KOMOHMHAIIMY HA PAKTHUKE

IT-o/c

Tema 11.17. Peenne 3agau.
MHOTOrpaHHUKHU U TeJa BpaIEHUS

Kontposnbnas
pabota Ne9

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07,
IK-5.1

Pazgen 12. DaeMeHTBI
KOMOHMHATOPUKH, CTATUCTUKH U
TEOPHUHU BEPOATHOCTEI

Hrorosoe
TECTUPOBAHUE I10
pazneny 12

Tema 12.1. OCHOBHEIE TOHATUA
KOMOMHATOPUKHU

Tema 12.2. CoObiTHE, BEPOSTHOCTD

YceTHBIT onpoc

coObITusA. CIIOKEHUE U YMHOKEHUE CamocrosiTenpHas
BEPOSITHOCTEM pabota Ne22
Tema 12.3. BeposTHocTh B I-o/c

npodecCHOHANBHBIX 33a49ax

Tema 12.4. /luckpeTHas ciayvaitHas
BEJIMYMHA, 3aKOH €€ paclpe/ieNeHus

Tema 12.5. 3agaun MaTeMaTHUYECKOH

CTaTUCTHUKHU
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Tema 12.6. CocraBnenue TadbIuL U
JMarpamMm Ha IMPaKTHKE

IT-o/c

Tema 12.7. Pemmenune 3amay.

YeTHbII onpoc

DeMeHThl KOMOWHATOPUKH, KonTtpomnbHas
CTaTUCTUKH U TEOPUHU BEPOSTHOCTEH pabota NelO
OK-01, Pa3znea 13. MuoxecTBa. DJIeMEHTHI
OK-02, Teopuu rpagos
OK-03, Tema 13.1. MuosxecTtBa
OK-04, Tema 13.2. Oneparnuu ¢ I-o/c
OK-05, MHOECTBAMHU VeTHbI onpoc
OK-07 CamocTosTenpHas
pabota Ne23
Tema 13.3. I'pads YcTHbI onpoc
CamocrosTenbHas
paborta Ne24
Tema 13.4. Pemienue 3anau. KontponbHas
MHokecTBa, rpadsl U UX pabota Nel 1

IIPUMEHEHHE

* I-o/c — [IpodeccronansHO-0pHEHTHPOBAHHOE COEPIKaHNE
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3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

Kpurepuu onenku y4eOHOM feATeIbHOCTH M0 «MaTeMaTUKH»
Pe3ynpraroM MpoBEpKM YpOBHS YCBOEHHMS y4eOHOIro marepuaia SBIISETCS
oTMmeTKa. [Ipu oLleHKe 3HaHMI ydanuxcs npeanoaraeTcs oopamaTs BHUIMaHUe Ha
PaBUIBLHOCTb, OCO3HAHHOCTH, JIOTMYHOCTh W JOKa3aTEJbHOCTH B H3JIOKEHUU
MaTepuana, TOYHOCTb  HMCIOJIb30BAaHUS ~ MAaTEMaTHYECKOM  TEpPMHUHOJIOTHH,
CaMOCTOATENBHOCT,  oTBeTa.  OleHKka  3HAaHMW  Opeanosiaraer  ydér
WHIUBUYAIbHBIX OCOOCHHOCTEH yyammxcs, Au@depeHIIMpOBaHHbIA MOIX0M K
OopraHu3anuu padboThI.
Hcxoas u3 mocTaBIEHHBIX LEJIEH, YUUThIBACTCA:
* [IPABWJIBHOCTh U OCO3HAHHOCTb U3JIOKEHUS COAECPIKAHUS, MIOJTHOTY PACKPBITHUS
HNOHSTUN, TOYHOCTh YIIOTPEOICHNS HAyUYHBIX TEPMUHOB,;
* CTENEHb (POPMUPOBAHUS UHTEIUIEKTYaJIbHBIX U O0LIEy4YeOHBIX YMEHUH;
* CAMOCTOSITEILHOCTh OTBETA;
* PEYEBYIO TPAMOTHOCTH U JIOTUYECKYIO MOCIEI0BATEIBHOCTh OTBETA.

KpnTepMn OLCHKU yCHMIHbIX OM6EEmMoe6

Kpurepun ouenku Bajsl Onenka

* TOKa3bIBaeT TIJIyOOKOE€ H TIOJHOE 3HAHHE U |5 OTnn4HO
MMOHUMAaHHE BCEr0 00beMa MPOrpaMMHOTO MaTepHaa;
MOJIHOE€ TOHMMAHHE CYIIHOCTH paccMaTpUBAEMBbIX
MOHSTUH, SBJICHUW M 3aKOHOMEPHOCTEH, TEOpHUi,
B3aHMOCBS3CI;

* yMEET COCTAaBUTH MOJHBIM U MPaBUIBHBIA OTBET HA
OCHOBE HM3YUYEHHOTO MaTepHalia; BBIICIATH TJIaBHBIC
MOJIOKEHUS, CaMOCTOSITEIbHO TMOATBEPKAATh OTBET

KOHKPETHBIMU pUMepamH, bakramu;
CaMOCTOSITENTFHO U apryMEHTHUPOBAHO JeNaTh aHaJH3,
00001IeHHS, BBIBOJIBI. VYcranaBianBaTh

MEXIMpeIMETHbIE (Ha OCHOBE paHee MPHOOPETEHHBIX
3HaHUN) W BHYTPUIPEAMETHBIC CBSI3M, TBOPUYECKU
MPUMEHATh TOJIydYeHHbIE 3HAaHHUS B HE3HAKOMOWU
cutyaruu.  [locnemoBarenbHO,  YETKO,  CBS3HO,
000OCHOBaHHO U 0€30IMO0YHO u3JaraTh y4eOHBIN
Marepua, JlaBaTh OTBET B JTIOTHYECKOMN
MOCJIeIOBATEIbHOCTH C MCIOJIb30BAaHUEM MPHUHATOU
TEPMUHOJIOTUHU;  JieJaTh  COOCTBEHHBIE  BBIBOJIBI;
dbopMynupoBaTh TOYHOE onpeeneHue u
HCTOJKOBAaHWE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPHUH;
MIPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT yUeOHHKA;
W3JIaraTb ~ Marepuang  JIUTEPATypHBIM  SI3BIKOM;
MpaBWJIBHO W OOCTOSATENbHO  OTBEYAaTh  Ha
JOTIOTHUTEIBHBIE BOTIPOCH yuuTesi. CaMoCTOSTETHHO
U palroHAIBHO HCIOJIb30BaTh HATNISHBIE MOCOOUS,
CIIpaBOYHBIE MaTepHAIIbI, YICOHHK, JTOMOJHHUTEILHYIO
JUTEPaTypy, MEPBOUCTOYHUKU;, MNPUMEHITh CUCTEMY

35



YCIOBHBIX OOO3HAaYeHMH TP BEICHUM 3alucei,
CONPOBOXKAAIOIIMX  OTBET;  HCIOJIB30BAHHUE  JUISA
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIOICHHI U OIIBITOB;

*  CaMOCTOATEJIBHO, YBEPEHHO U  0e301HMO0YHO
MIPUMEHSET MOJYyYCHHbIE 3HAHUS B PEIICHUH MpobIeM
Ha TBOPYECKOM YpOBHE; JOIyCKaeT He Oosiee OJHOro
HEJ04eTa,  KOTOpPBIM  JIETKO  HUCIpaBiIseT IO
TpeOOBAHUIO YUMTENs; UMEET HEO0OXOAMMBbIE HaBBIKU
paboTel c mnpubOpaMu, UYEpTEeXKaMH, CXEMaMUu U
rpaduKaMH, CONMYTCTBYIOIUIMMHU  OTBETY; 3aIlUCH,
COIIPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaAHUSIM.

* IIOJIHO PacKpbL1 COJEpKaHHUE MaTepuaia B o0beEME,
IIPEYCMOTPEHHOM IIPOrpaMMOil U yueOHUKOM,

*  U3JI0XKWI Marepuag TIPaMOTHBIM  S3BIKOM B
ONPEACICHHOW  JIOTMYECKOM  IOCIIEN0BATEIbHOCTH,
TOYHO HCIIOJb3Ysl MATEMATHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY;

* IPaBUJIBHO BBIIOJHWI PUCYHKHU, YEPTEXHU, rpaduKku,
COIYTCTBYIOIIME OTBETY;

* TOKa3aJl YMEHUE WJUIIOCTPUPOBATh TEOPETHYECKHE
ITOJIOKEHUSI KOHKPETHBIMU IIPUMEPAMH, IIPUMEHATH UX
B HOBOW CUTyallUu NPHU BBIIOJIHEHUH IPAKTHYECKOIO
3a/1aHMuS;

*  NPOJEMOHCTPUPOBAI  CHOPMHUPOBAHHOCTb U
YCTOWYMBOCTb MCIOJb3YEMBIX IIPU OTPAOOTKE YMEHUN
U HaBBIKOB, YCBOGHHE  paHee  HM3YyYEHHBIX
COIYTCTBYIOIIHUX BOIIPOCOB;

* OTBEYAJI CaMOCTOSATENILHO 0€3 HaBOJAIIUX BOIPOCOB
npenojaasaresis. BO3MOXHBI OJHA-IBE€ HETOYHOCTH
IIPU OCBEILIEHUM BTOPOCTEIEHHBIX BOIPOCOB WIH B
BBIKJIAJIKAX, KOTOPBIE CTYIEHT JIETKO HMCIPABWI IIO
3aMEYaHMIO IIPETOIaBATEIIs.

* YJIOBIIETBOpPSIET HAa3BaHHBIM BHIIIE TPEOOBAHUSAM, HO
oOyJaronuics:

* JIOMyCKaeT OAHY HerpyOyro ommuOKy uiud He OoJiee
JIBYX  HEAOYETOB U  MOXET WX  HCIPaBUTh
CaMOCTOSITENIbHO, WM TIpH HEOOJBIIOH ITOMOIIN
MpenoaaBaTens;

* He 00NajaeT MOCTATOYHBIM HABBIKOM pabOTHI CO
CIPaBOYHOMN JIUTEpaTypor (Hampumep, CTYJIEHT yMeeT
BCE HalTH, [IPaBUIILHO OPUEHTUPYETCS B
CIPaBOYHHKAX, HO paboTaeT MeJICHHO)

Xopo1o

¢ HCHIOJHO WM HCHOCICAOBATCIBHO  PACKPBITO
COACPIKAHUC Martcpuaia, HO IIOKa3aHO 06mee
ITIOHUMAHHEC BOIIpoOCa n MpOACMOHCTPHUPOBAHLL
YMEHUA, AOCTATOYHBIC JJIA )IaJII)HefIHIeFO YCBOCHUA

MIPOTrPaMMHOI0 Marepuana (ompeneneHHbIE
«TpeboBanussiMM K MaTEeMaTHYECKOM IOATOTOBKE
yUalmxcs»);

* UMEJHUCh 3aTPYAHEHUS WIM JOIYIIEHbl OUIMOKH B
ONpeIeICHUN TIOHSTUH, VCITOJIb30BAaHUU

Y noBners OPHUTCIILHO
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MaTeMaTU4eCKOU TEPMUHOJIOTUH, 4yepTrekKax,
BBIKJIAJIKaX, HCIPABIEHHBIE IIOCJIE  HECKOJBKHUX
HAaBOJAIIUX BOIPOCOB IIPENOJABaTENs;

* CTYACHT HE CIpPaBUJICA C NPUMEHEHHEM TEOPUU B
HOBOM CHUTyalud IIpU BBIIIOJIHEHUU IPAKTHYECKOIO
3aJJaHus, HO BBIIOJHMI 3aJaHus 00s3aTeNbHOrOo
YPOBHSI CIIOKHOCTH 110 JAHHOU TEME;

* IIpY 3HAHUHM TEOPETUYECKOIO MarTepuasia BbIABIECHA
HEJI0OCTaTOYHas c(OpMHPOBAHHOCTH OCHOBHBIX
YMEHHI U HAaBBIKOB.

®* HC 3HACT W HC IMNOHUMACT 3HAYUTCIBLHYIO HIIN
OCHOBHYI0O 4YacTh IPOrpaMMHOTO MaTepHaia B
mpezenax IOCTaBJIEHHBIX BOIPOCOB. Mmeer ciabo
cOpMHUpPOBAaHHBIC W HEIOJHBIC 3HAHHUA U HE YyMEEeT
INPUMCHATh MX K PCIICHHIO KOHKPCTHBIX BOIIPOCOB U
3aga4 mo oOpasily M K NpOoBeACHUIO ombiToB. [Ipn
oTBeTe (Ha OJUH BOIIPOC) JOIycCKaeT Ooisiee ABYX
rpyOBbIX OIIMOOK, KOTOPBIE HE MOKET HCIPABUTh JTAKe
IIPY IOMOIIM MPETOAABATEIS.

2-0

HeynosnersopurensHo

Kpurtepuu ouieHKH NMCbMEHHON camocmoamenvHoil padonol

Kpurepun oueHkn banabl

Onenka

Boimonuun  pabory  6e3  ommboOK M | O
HEJI0YETOB.

Homyctun He 6oee OAHOrO HEJ0YeTa.

B pabotax ¢ W30BITOYHOH TUIOTHOCTBHIO
3aHaHI/II\/'I A0IYCKA€TCA BBICTABJICHUC OTMETKHU
«5» B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM
HOPMAaTHUBOM.

OTIIMYIHO

Brimonan paboTy NOTHOCTBIO, HO TOMyCTHA | 4
B Hell He OoJiee 0HOI Herpy0oit ommobKku (3a
HUCKIIIOYCHHUEM PCHICHUA KOJIMYCCTBCHHBIX
¢bu3nyecKux 3a1a4) U OJHOTO HeloueTa WM
He 0oJiee IBYX HEJIOUYETOB.

B paborax ¢ wu30BITOYHOW TIIOTHOCTHIO
3aJJaHUN JTOITyCKAeTCsl BBICTABICHNUE OTMETKHU
«4» B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM
HOPMAaTHBOM.

Xopomo

[TpaBUIBHO BBIMOJHHUI HE MEHEE IOJIOBUHBI | 3
paboThI WK TOTTYCTHIIL:

e He OoJiee IByX rpyObIX OMIMOOK;

e win He Oonee OAHOW TpyOod W OFHOMH
Herpy0oi OMOKH U OTHOTO HEJIOYETA;

e win He Ooyiee ABYX-TPEX HErpyObIX
OIIIMOOK;

® JUTH BBITTOJIHWJI PEIICHHE KOJMYECTBEHHOM
¢usnyeckoil 3amaunm mo JaeicTBusM  6e3
BbIBOJIa pabouedl (GopMysbl IpU HATUYUHU
NIPaBUIBHOTO OTBETA

® WM OAHOM HerpyOoill omuOku M Tpex

Y noBieTs OPHUTCIILHO
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HE/I0UETOB;
® WM TP OTCYTCTBUHM OIIMOOK, HO IpH
HAJINYUH YETHIPEX-TISITH HET0YETOB.

B paborax ¢ u30OBITOYHON MJIOTHOCTHIO
3aJJaHHI JIOITYCKAETCsl BHICTABICHUE OTMETKHU
«3» B COOTBETCTBHH C 3apaHee OTOBOPECHHBIM
HOPMATHBOM.

JIOmyCTHJI 9HCIIO OIMMOOK M HEI0YETOB,
IIPEBOCXOIAIIIEE HOPMY, ITPH KOTOPOH MOKET
GBITB BBICTABJICHA OTMCTKaA «3 ».

HpaBI/IHBHO BBIITOJIHUJI MECHEC 4aCTHU pa6OTBI,
HOCTaTOqHOﬁ JIA  BBICTABJICHHUA OTMCTKHU
«3».

HeynosnersopurensHo

Kputepuu ouieHKH KOHmMPOIAbHOU padomut

Kpurepum ouenkn

Bajaasl

Onenka

e KOHTpOJbHAsT paboTa TpEJCTaBIICeHA B
YCTaHOBJICHHBIN CPOK M 0()OpMIICHA B CTPOTOM
COOTBETCTBUU C U3JI0’KCHHBIMU
TpeOOBaHUSIMU;

e [OKa3aH BBICOKHI  ypOBEHb  3HAHUSA
U3YyYEHHOTO MaTepualia Mo 3aJlaHHOH TeMme,
NPOSIBJICH TBOPYECKUI MOIXO MMPH OTBETE Ha
BOINPOCHI, yYMEHHUE TIyOOKO aHaJIM3UpOBATh
npo0eMy u Jie7aTh 0000IAIOIINE BBIBOIBI;

e paboTa BHINOJHEHAa TPAaMOTHO C TOYKH
3peHHsl TIOCTaBJICHHOW 3ajayd, T.e. 0e3
OmMOOK ¥ HEJJOYETOB WK JIOMYIIEHO He Ooiee
OJIHOTO HeJlovueTa.

5

OTJIINYHO

® KOHTpOJibHasg paboTa TpeAcCTaBiIeHa B
YCTaHOBIEHHBIH CpoKk U odopmieHa B
COOTBETCTBUU C U3JI0’)KEHHBIMH
TpeOOBaHUSMU;

® TMIOKa3aH JOCTaTOYHBIH YPOBEHb 3HAHUS
WU3YYCHHOTO Marepuajia 10 3aJJaHHOW TeMe,
MPOSIBIIEH TBOPYECKUI MOJIXOJ MPH OTBETE Ha
BOTIPOCHI, YMEHHE aHAIM3UPOBATH IPOOIIEMY U
JIeJ1aTh 0000IIIaroIIe BRIBOIBL,

e palboTa BHINOJHEHA TIOJHOCTBIO, HO
JIOIYIIEHO B HEW:

a) He Oonee oxHOW HErpyooW OmUOKH U
OJIHOTO HEJI0YeTa,

0) niu He OoJiee ABYX HEJOYETOB.

Xopomro

® KOHTpOJibHas paboTa TpeACTaBiIeHa B
YCTaHOBJICHHBIH CpPOK, TMpH OPOPMIICHUH
pa6OTBI JOMMYIICHBI HCE3HAYUTCIIBHBIC
OTKJIOHEHUS OT U3JI0KEHHBIX TPEOOBAHUI;
L IIOKAa3aHbI MHUHUMAJIBHBIC 3HAHUA 10
OCHOBHBIM T€MaM KOHTPOJIbHON paloThI;

y,[[OBHCTBOpI/ITCJIBHO
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® BBIOJIHEHO HE MEHEee IOJIOBUHBI Pa0OThHI
WJIM JONYIIEHBI B HEW:

a) "He Oosiee IBYX IpyObIX OIIHOOK,

0) He Oosee ogHOU TPyOOI OMMOKU M OJHOTO
HeJ0Yera,

B) He OoJiee IByX-TpeX HerpyObIX OINOOK,

') oJHa HerpyOas omnoKa U TPU HEeI0YeTa,

1) P OTCYTCTBUH OMHUOOK 4—5 HEIOUETOB.

® YKCcI0 OMMOOK W HEJOYETOB IMPEBOCXOJUT
HOpPMY, TPU KOTOPOI MOXET OBITh BBICTABIICHA
OLICHKAa  «YIOBJCTBOPUTEILHO» WA  €CIIH
MPAaBUJILHO BBITIOJHEHO MEHEE TOJOBUHBI
paboTHI;

e cciM  OOyYalOIIWiiCS HE NPUCTYHAIT K
BBITIOJTHEHUIO  pabOThl WM  MPaBUIBHO
BHIMOJIHWI He Oosiee 10 mporeHTOB Bcex
3aJaHUN.

HeynosnerBopurensHo

Tadauma coorBeTCTBUA

6aﬂﬂbH0'peﬁTHHFOBOFO H OTMETOYHOI'0 KOHTPOJIsA

YpoBeHb C(hOPMUPOBAHHOCTH Cymma TpaguunonHasi oueHKa
KOMIIeTeH U PEUTHHIOBBIX
0aJ1J10B
IToBBIIICHHBIN 90-100 OT1in4HO
bazoBbiii 75-89 Xopo1o
[ToporoBbiii 60-74 Y 10BJIE€TBOPUTEIBLHO
Henocrarounsiit Menee 60 HeynoBneTBOpuTEIpHO
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4, KoHTpo/ibHO-0LIEHOYHBbIE CpeACcTBa
4.1. MarepuaJjibl OLIEHOYHBIX CPEACTB /ISl BXOJHOT0 KOHTPOJIS

Oopaszosamenvusle pe3yiomamul, nodexncaujue npogepke (I1emMennol):
I1P6 1, ITP6 5, ITPG 6, I1PG 9, T1P6 12, I1PG 14.
[1Py 1, ITPy 5, TPy 7, ITPy 8, I1Py 18, TPy 19.

Bapmanr 1.
Oo0s13aTeIbHASA YACTh

10
1. Kakoe u3 cleayromux 4YuCeNd 3aKIIOUYEHO MEXAY YHCIaMU = u-? B

omeeme yKaxcume Homep NPAasuibHO20 apUAHMA.
1) 0,4
2) 0,5
3) 0,6
4) 0,7
2. Pemmrte HepaBenctBo 20 —3(x —5) < 19 — 7x. B omseme ykadicume

HOMeEDp npasulibHO20 6dpudanna.
1) (=4 +e0)

3. YcTaHOBUTE COOTBETCTBHE MEXAy Tpadukamu (yHKIUH U (GopMylamu,
KOTOpBIE UX 3a/1a10T.

A) b) B)

v YA YA

| FEERN |

o 1 x|= o1 x ol T\ %
l)y=)2—c )y =x?-2 )y =2x 4)y =2 — x?

3anuiuTe B OTBET LU(PHI, PACHOIOKUB MX B IMOPSJIKE, COOTBETCTBYIOIEM
OyKBaM:

A | b B
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Ilpu evinonnenuu 3aoanuii 4-1 3anumume x00 pewieHus u NOJIY4YEeHHbLLI

omeem.

4.

5.
6.

5
Pemmnre ypaBHEHHE (x=4)"+ (x +9)* = 24",
[Ipennpustue wu3rotoBmno 3a kBaptan 500 meraneit, m3 kotopeix 60%
UMENH BBICHIYIO KaTreropuio kadecTBa. CKOJBKO JeTajeil BBICIICH
KaTeTOPHUH Ka4eCTBA U3TOTOBUJIO MPEATIPUSITHE?
Bricora BH nmapamnenorpamma ABCD nenut ero cropony AD Ha oTpesku
AH=1 u HD = 28. JIluaronans napauienorpamma BD paBna 53. Haiigute
TUTOMIA/b TTapaJlIesIorpaMma.

. 3 1
Haitngure 3HaueHUE BBIpaKECHUS (2 " + 2 —) - 16.

JIOMOJTHUTEJIbLHAA YACTh
Ilpu evinoanenuu 3adanusa 8 3anuwiume xo00, 000CHO6AHUE pPeUIeHUA U

nOlelleHHblﬁ omeem.

8

. N3 400 neraneit 16 okazanuch OpakoBaHHbIMU. Kakoil IPOILIEHT COCTaBIISIOT

Ka4CCTBCHHBIC I[GTEUII/I?

Bapmanr 2.

Oo0s13aTeIbHAS YACTh

1. Kakomy mOpOMEXYTKY NPUHAIUICKUT YHUCIO V26?7 B omeeme ykasxcume

HOMeED NPABUTIbHO2O 8APUAHMA.
1) [4;5]

2)[5; 6]

3)[6;7]

4)[7; 8]

Pemre nepaBenctBo 9x — 4(2x + 1) > —8. B omeseme ykaswcume nomep
NPAasUIbHO2O APUAHMA.

1) (—4; +o0)

2)(—12; +0)

3) (—o0; —4)

4) (—o0; —12)

YcTraHoBUTE COOTBETCTBHE MEXAy rpaduxamu ¢yHKIUNA U popmynamu,
KOTOpBIC UX 3a7al0T.

A) B) B)
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VA VA VA
l
" N o 1 x ~J >
0| 1 X o) 1 X
1 1
Dy=-3x 2)y=—=- Jy=—x*=-2 4y=+x

3anmummuTe B OTBET IHUQPHI, PACTOIOKUB HX B IMOPSIKE, COOTBETCTBYIOIIEM
OyKBaMm:

A | b B

Ilpu evinonnenuu 3adanuii 4-7 3anumiume X00 pewieHus U NOJAYYEHHbL
omeem.

. 8 (12 7
4. Haiinurte 3HaueHHE BbIpakeHUs 1 rE (E + 2 E)'

5. Pemmre ypaBHEHUE (x+2)*+ (x—3)* = 20",

6. [lpenmpusitrie m3rotoBuio 3a kBaptan 600 nmeraneit, uz kotopeix 40%
MMEJId BBICHIYIO KaTeropuro KadectBa. CKOJBKO JeTalieid BbICHIEH
KAaTeropuy KauecTBa U3rOTOBUJIO MPEANPUSITHE?

7. OcHoBanusi Tpamenuu paBHbl 18 u 12, ogHa u3 OOKOBBIX CTOPOH
paBHa 42,4 YroJl MeXXAy HEW U OJTHUM U3 OCHOBaHU paBeH 135°. Haitaure
IJIOIA/Ib TPAICINH.

JlonmoJIHMTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 8 3anuuwiume xo00, 000CHOBAHUE pPeUleHUA U
HOJIYYeHHbLIL OMEem.
8. U3 800 nmeraneit 24 okazanuch OpakoBaHHBIMHU. Kakoi MPOIIEHT COCTABIISIOT
KauyeCTBEHHBIE JeTaIn?
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4.2.

MatepuaJibl OLEHOYHBIX CPEACTB AJISl TEKYILIEero KOHTPOJIs
Tekymuii KOHTpPOJb IPOBOAUTCS BO BpEMs ayAUTOPHBIX 3aHATHM 10

MaT€MaTUKE B COOTBETCTBUM C YYEOHBIM IIJAHOM M paboyell mporpaMmbl
O/l «kMarematuka» 1O BCEM pazfenaMm Iporpammel. B kaudecTBe TeKylIero
KOHTPOJISI MPUMEHSIOTCS TEOPETUYECKUE BOIPOCHI, CaMOCTOSATENbHAs padoTa,
CHCTEMBI 3aJJaHUI B TECTOBOM (popMe, KOHTPOJIbHBIE pabOTHI MO pa3ieiaM.

4.2.1 TeopeTnueckue BONPOCHI

Teopernyeckas 4yacTb NpOXOaUT B (hOPME YCTHBIX OTBETOB: 0OydYaroluecs

BBITATUBAIOT ILATH KAapTOUYCK C BOIIPOCAMH, OAKOT MOJHBIA OTBET (CO CIITMCKOM
BOIIPOCOB O6y‘laI-OHII/IeCH 3HAKOMITCA B HAYAJIC U3YUYCHHA pa3zLeJIa).

4.2.1.1. Crenenu u kopHu. CtenenHasi GyHKUIMs

&

9.

Oopaszosamenvhule pe3yivmamel, nooaeHcauiue nposepke (3j1emenmol).
I1P6 01, ITP6 02, ITP6 03, ITPG 05, T1P6 06, I1P6 14.
[IPy 1, ITPy 5, ITPy 6, [TPy 7, [1Py 8, ITPy 18, I[TPy 19.

Teopernueckue BONNPOCHI:

JlaiiTe ompeneneHue apupMETHUECKOTO KBAJAPaTHOTO KOpHs (HEe 3a0bIBaeM
NOSICHUTH 00JIACTh ONMPENEeHHs U 001acTh 3HAUEHUI, HHAYE ONpEIeTICHUE
HE PacKphITO).

Jaiite omnpeseneHue KoHsl N-Oi CTENEeHW U3 uuciia (He 3a0bIBaeM MOSICHUTh
o0nacTh omnpeAeseHus W 00JacThb 3HAYEHWI, WHaye OIpeAesieHue He
PaCKpBITO)

3anumuTe U MMPOU3HECUTE BCIYX BCE U3BECTHBIE BaM CBOMCTBA KOPHEM.
3anuIInTe U IPOU3HECUTE BCIYX BCE U3BECTHBIE BaM CBOMCTBA CTEIIEHEM.
Ha 4yto HeoOxoaumMo oOpaTUTh BHUMAHUE MPU PELIEHUU UPPALUOHATBHOTO
YpaBHEHHS YETHOU CTenEeHn?

Yemy paBeH KOpEHb UYETHOW CTENEHH W3 OTPULATEIBHOIO 4Yucia?
[TpuBenute npumep.

Yemy paBeH KOpPEHb HEYETHOM CTENEHW W3 OTPULIATENBHOTO 4Yucaa?
[TpuBenute npumep.

Ha 4rto crour oOpaTuTh BHHMaHUE MpPH PELUICHUH HPPaALMOHAIbHbIX,
JIpOOHO-pallMOHATBHBIX YPABHEHUI U HEPABEHCTB?

HasoBure npaBuiIo BHECEHUSI MHOYKUTEIIA I10J] 3HAK KOPHS.

10.Kak n36aBisroTCA OT UPPALMOHAIBHOCTH B 3HaMeHatese?
11.JTaiiTe ompeneneHue CTENEHU C APOOHBIM M OTPHUIIATEIHHBIM TOKa3aTeleM,

chopMyIuUpyHUTE UX CBOMCTBA.

12.Ctenennast QyHKUIMS — 3TO PYHKIIHS ...
13.CBoiicTBa cTeneHHOW (DYHKIIMH pa3inyaroTcs B 3aBUCUMOCTH OT ...
14.CpoiicTBa cTeneHHOW (GYHKIMM TpU YeTHOM 3HadeHuu N. ['padukom

(YHKIUY SIBIISETCS ... , PACHIOJIOKEHHAS B ... IOIYIUIOCKOCTH KOOPJIMHAT.
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15.CBoiicTBa creneHHON (GYHKIMU MNpU HEUYETHOM 3HadeHuu N. I'padukom
GYHKITUH SIBISIETCS . . .

16.YpaBHEeHUS, B KOTOPHIX IEPEMEHHAS .. ..., HA3BIBAIOTCS UPPAITMOHATHHBIMH.

17.PemieHne WppanyoHANBHBIX ypaBHEHWH CBOJUTCS K TMEPEXoAy OT
UPPANMOHATBLHOTO K PAIMOHAIEHOMY YPaBHEHHUIO ...

4.2.1.2 lloka3zaTtenbHast QyHKIHUSA

Oopaszosamenvusie pe3yromamul, nooexcaujue npogepke (I1emMennol):
I1P6 01, ITPG 02, ITP6 03, ITP6 04, I1P6 05, ITP6 06, ITP6 14.
[1Py 01, TPy 05, ITPy 06, ITPy 07, ITPy 08, I1Py 18, I1Py 19.

Teopernyeckne BONPOCHI:
1. Kakas ¢yHKUMS Ha3pIBa€TCsl IOKA3aTEIbHOMN?
2. Yto sBiseTcs 00JIaCcThIO OMPEIeTCHHISI © MHOKECTBOM 3HAUCHU

MoKa3aTeIbHOU PyHKIUK?

SABnsercs nu nmokasatenbHas QYHKIMS YeTHON?

[Tpu xakoM ycioBUM NOKa3aTeNnbHas (PyHKLUS SBISETCS BO3PACTAOLICH?

[Ipu xakoM ycioBUM NOKa3aTeNnbHAas PyHKLNA ABIISETCS yObIBAIOIIEH?

Kak 3aBucuT n3MeHeHue noka3areabHol (QyHKINU OT OCHOBaHUsA?

[lepeuncnure cBoiicTBa PyHKIMHU ¥ = a* ipu a>1.

[lepeuncnure cBoiicTBa pyHkumu y = a* npu 0<a <1.

. Ilouemy pyHkuus y = 2* sBnsiercst BO3pacTaromeii?

10 Kakne mnpeoOpa3oBaHusi HEOOXOAMMO BBHIMOTHUTH Ha KOOPIMHATHOMN
wiockoctu ¢ rpadukom y = (0,5%), utoObl momyuuth rpadux GyHKIUU
y=2%?

11. CkonbkOo TOYEK TmepecedeHus HuMeroT rpaduku  QyHKuud p=2* wu
y=(0,28)*?

12. Kakoe ypaBHEeHHE Ha3bIBA€TCS TOKA3aTEIBHBIM?

13. IloyeMmy mnpu pelIeHHH T[OKa3aTeNbHBIX YPAaBHEHWH MOJararT, 4YTO
a>0, a£0?

14. y = a*. IIpu a>0 QyHkus ...

15. Vkaxxu KoopJIMHATHI TOYKHU MIepecedeHus y = a* ¢ ochio OX.

16. Jlano ypasHenue a'®=1. MoxHo nu yTBepxaath, uto f(X)=0.

©o~N Ok W

17. ChopmynupyiiTe TpaBUIO peLIEHUS NPOCTEHIINX MOKA3aTeNIbHbBIX
YPaBHEHHUM.

18. Ipu kakux b mokaszarensHoe ypaBHeHHEe a8*=b nmeeT KOpeHb?
19. CkoabKO KOpHEH UMeeT ypaBHeHHEe a*=h?
20. Kaxk pemats ypaBHeHue Bua a®=ad®?

21. B yem 3akmrouaercs rpauuecKuii crocod peieHus: ypaBHEHUM.
22. JlaiiTe onpezeseHne Moka3aTelbHOro HepaBeHCcTBa?
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23. ChopmynupyiTe METOIbI PEIICHUS MTOKA3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapudmsi. Jorapupmuyeckasi pynkuus

Oopaszoseamenvusle pe3yromamul, nooexcaujue npogepke (I1emMennol):
ITP6 01, ITP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

Teopernyeckne BONPOCHI:
JlaiiTe onpeaenenue aorapupma.
ChopmynmupyiiTe Ha3BaHUE JEHCTBUS HaXOXKICHUS Joraprudma.
3anummTe OCHOBaHUE HATYpaJIbHOTO Jiorapudma.
ChopmymupyiiTe OCHOBHOE JIOTapU(PMUIECKOE TOKIACCTBO.
Cdhopmynupyiite TeopeMy o sorapupme Iponu3BeICHUS.
Cdopmynupyiite Teopemy o jorapudme 4acTHOTO.
[TpuBenure popMyily nepexosa K HOBOMY OCHOBAHHUIO.
Kakue cBoiicTBa goraprgma UCroib3yrTCs IPU BHIMOIHEHUN
TOKJIECTBEHHBIX MpeoOpa3z0oBaHUii?
9. Kakoii norapudgm HazbIBaeTCSA JECATUIHBIM?
10. HaitTe onpenenenue JorapupMuyeckon GyHKIIUH.
11. ChopmynupyiiTe onpeaeseHne JorapupMuyecKoro ypaBHeHHsl.
12. ChopmynupyiiTe METOIBI pEIICHHUs JOTapu(MUUECKUX YPABHEHUIA.
13. JlaiiTe onpeneneHue JorapupmMuueckoro HepaBeHCTBA.
14. ChopmynupyiiTe METOIbI peIEHUS JOrapuPMUUIECKUX HEPABEHCTB.
15. 3anummre o6mmii BuA JorapudMudeckon GyHKIIUH.
16.Kaxk mpencTaBuTh 4UCIO B BUAE JIoTapudma 1o OCHOBaHHIO a?
17.N300pa3ute cxemMaTU4IHO Tpaduk JorapupmMudeckont GyHKINUH.
18. Kax onpenenuTs NOCTOPOHHUN KOPEHB JIOTapu(PMUIECKOTO YPAaBHEHHUSI ?
19.Tlepeuniciure OCHOBHBIEC CBOMCTBA Jorapudmos a>1, a# 1.
20.006s13aTeNnbHO M TIPU PEUICHUH JIOTapU(PMHUUECKOTO ypaBHEHHUS HAXOIUTh
00J1acTh CYILIECTBOBAHUS (PYHKIMH, BXOIAIIMX B ypaBHEHUE?
21.Ha 4rto, B mepByI0 odYepenb CieayeT OOpaTWTh BHUMAHUE TPU PEIICHUU
Jorapu(pMHUECKOro HepaBeHcTBa?

N ORWN R

4.2.1.4. KoMIIeKCHBIE YHUCJIA

TeopeTnyecKne BONPOCHI:
JlaTh onpeneneHne KOMIUIEKCHOTO YUCIa.
CdopmynrpoBath ornpeeieHne MHUMOUN €IMHUIIBI.
Kaxk Haiitu crerieHp MHUMOM € IWMHHUIIBI?
Kakue KoMIIJIEKCHBIE YMCIia Ha3bIBAIOT PABHBIMU, CONPSI)KEHHBIMU?
3anucaTh GopMyITy TSI HAXOXKICHUS PON3BOJIBLHON CTETICHH MHIUMON
S TUHHULIBI.

6. IlpuBemuTe MpUMEpHl YMCTO MHUMBIX YHCEIL.

a0 E
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7. [atb onpeneneHrue CyMMbl ABYX KOMILJIEKCHBIX YHCE].

8. [atp onpeneneHne 4acTHOTO ABYX KOMILIEKCHBIX YHUCEI.

9. Kak n3o0pakaroTcs KOMIUICKCHBIE YHCIIa HA KOOPIAUHATHON TIOCKOCTH?

10. JlaiiTe onpeneneHrue MOy U apryMEeHTa KOMIUIEKCHOTO YKCIa.

11. 3anummre hopMyIty A HAXOXKIESHUS MOIYJIsI KOMIUIEKCHOTO YHCIIA.

12. 3anumure Gopmyiy I HAXOXKIACHUS MOIYJISI KOMIUIEKCHOTO YHCIIA.

13. Kak HaliTH apryMeHT KOMILIEKCHOTO dncia?

14. 3anumvre OOmMMKA BHUJ KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUUYECKON
dbopwme.

15. Kak nepeMHOXUTh JBa KOMIUIEKCHOTO YHCIa B TPUTOHOMETPUYECKON
dbopme?

16. Kak pa3aenuTs 1Ba KOMIIJIEKCHOTO YUCIAa B TPUTOHOMETPUUYECKOM Gopme?

17. Kak Bo3BeCTH B CTENEHb KOMILIEKCHOE YHCIO B TPUTOHOMETPUUYECKOU
dbopme?

18. CkoJbKO 3HaUYCHUI UMEET KOPEHb N-I CTENEeHN U3 KOMIUIEKCHOTO Ynciia’?

19. Kak HaiiTu Bce 3HA4YCHUSA KOPHS N-Ml CTEMEHW M3 KOMILJIEKCHOTO YHCTa U3
KOMILJIEKCHOT'O yucia?

20. 3anummuTe 0OIMMA BUI KOMIUIEKCHOTO YHCIa B TTIOKa3aTeIbHON (hopMme.

21. Kak ocymiecTBisieTcsi iepexoj oT airedpandeckoi GopMbl KOMILJIEKCHOTO
Yyucia K MokasaresbHou gopme?

22. Kak nmepeMHOXXUTh JIBa KOMILIEKCHOTO YKCiIa B TTOKa3aTelbHON hopme?

23. Kak pa3aenuTs ABa KOMIUIEKCHOTO YHCIIa B OKa3aTeIbHOU (hopme?

24. Kak BO3BECTH B CTEIICHb KOMITJIEKCHOE YHCIIO B TIOKA3aTeIbHOM opme?

25. Kak HaiiTu Bce 3HAauU€HHUs KOPHS N-Ml CTENEHM M3 KOMIUIEKCHOTO 4YHClia B
nokaszarenbHou popme?

4.2.1.5. OcHoBbI TPUroHOMeTpuH. TpUroHomerpuueckue PyHKuuu

Oopaszoeamenvhule pezynomamal, HOOIEHcaAuUe nposepke (In1emeHmol):
ITP6 01, TTP6 03, ITP6 05, ITPG 14.
[TPy 01, ITPy 06, I1Py 07, ITPy 08, ITPy 18, ITPy 19.

Teopernyeckne BONPOCHI:

1. Kak ctpouTcs yroJyl Ha YUCJIOBOI OKPY>KHOCTH?

[aiite onpenenenue 1 panuana u 1 rpagyca.

3. 3anummTe GopMmyly TIepexoaa OT TPaAyCHOTO H3MEpPEHHUs yria K
pagaHHOMY.

4. JlaWiTe ompeneneHHEe OCHOBHBIM  TPUTOHOMETPUYECKUM  (PYHKITUSM
MIPOU3BOJILHOTO YTJIa.

5. MaiiTe onpeneneHne OCHOBHBIM TPUTOHOMETPUUYECKUM (DYHKIIMSIM OCTPOTO
yIJia B IPsIMOYTOJIbHOM TPEYTOJIbHUKE.

6. Ilepeuncnute 3HaUY€HUS] HEKOTOPBIX TPUTOHOMETPUUECKUX (YHKITUH.

N
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7. IlpuBenure 3HAKM OCHOBHBIX TPUTOHOMETPUYECKUX (YHKIHMI B pa3HbIX
YEeTBEPTSIX.

8. 3anuimTe OCHOBHOE TPUTOHOMETPUUIECKOE TOKIECTRBO.

9. 3anummTe popMyITy, CBA3BIBAIOLIYIO TAHT€HC U KOTAHTEHC yTJa.

10.3anummre (HopMyIbl, CBA3BIBAIOIINE TAHTEHC C KOCHHYCOM M CHHYC C
KOTaHT'€HCOM.

11.Tlepeuncnute OCHOBHBIE (hOPMYJIBI CIIOKCHHUS.

12. ChopmynupyiiTe MHEMOHHMUYECKOE MpaBUJIO JUIsl 3amoOMUHAHUS (HOpMyT
IPUBEICHUSI.

13. ChopmynupyiiTe npaBuiio HanucaHusi GopMyJ1 IpUBEACHUS.

14.TlpuBenuTe mpuMep Ha IpUMEHEHUE GOpPMYJIT IPUBEICHUSI.

15.TlpuBenute GOpMyIIBI CyMMBI YTJIOB.

16.3anumurte GopmyIibl ABOMHOTO yTiia TPUTOHOMETPUUYECKUX (DYHKIIHMA.

17.3anumure (GopmyJsibl MOJOBUHHOTO apryMeHTa TPUTOHOMETPUYECKUX
GbyHKIMIA.

18.3anmummre Qopmynsl TpeoOpazoBaHUS CyMMBbI TPUTOHOMETPHUYECKHX
GbyHKIMI B TPOU3BEICHHUE.

19.3anmmmte GopmMyItel TpeoOpa30BaHUs MPOU3BEICHHS TPUTOHOMETPHUIECKIX
GbyHKIMIA B CyMMYy.

20. BeipaskeHue TPUTOHOMETPUUECKHX (YHKIMI 4Yepe3 TaHTeHC MOJIOBUHHOTO
apryMmeHTa.

21.Tlepeuncnure GopMyJibl JUIsl PELICHUS! MPOCTEUIINX TPUTOHOMETPUUYECKUX
ypaBHEHUI B 00111EM BU/IE.

22. JlaliTe onpe/ienieHre apKCUHYca Yucia.

23. [laliTe onpeneneHre apKKOCHHYCa YUCIa.

24.Kak nmpoxXoauT JIMHUS TAHTEHCOB?

25.Kak mpoxXoauT TMHUS KOTAaHT€HCOB?

26.[IpuBenure (GopMynbl pelIeHUS MPOCTEHUIINX TPUTOHOMETPUUECKHUX
YpPaBHEHU.

27.1lepeuncnure GHOpMyNbl YacCTHBIX CIy4aeB pEHICHUS  MPOCTEHIIMX
TPUTOHOMETPUUECKUX YPaBHEHHIA.

28. O0bsICHUTE METO]T PEIICHHUS TPOCTEHIIINX TPUTOHOMETPUUECKUX YpaBHEHUI
C TIOMOILBIO €TUHUYHOMN OKPY>KHOCTH.

29.1lpuBenure (QopMysibl pelIEHUs NPOCTEHIINX TPUTOHOMETPUUYECKHUX
YpaBHEHUM.

30.YkaxkuTe JBa OCHOBHBIX METOJa PCEUICHUS TPUTOHOMETPUUYECKUX
YpaBHEHUM.

31. Jalite ompeneneHue OJHOPOJHOIO TPUTOHOMETPUUYECKOTO YpaBHEHUS
IIEPBOM U BTOPOU CTENICHEM.

32.Ykaxutre cnoco0  peleHus:  OJAHOPOAHOTO  TPUTOHOMETPHUUECKOTO
YPaBHEHUSI IEPBOU CTEIICHU.
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33.IIpuBenure MeTOJBl pEUIEHHs TPUTOHOMETPUYECKUX ypaBHEHUH B
3aBUCHUMOCTH OT THIIA.

34.Yto Ha3bIBACTCS MPOCTEHIIMMU TPUTOHOMETPUIECKUMHI HEPABEHCTBAMU?

35.[IponmttocTpupyiiTe pelIeHMEe HEPAaBEHCTBAa Sin X>m Ha EIUHUYHOU
OKPYHOCTH.

36.Pacckaxkute 0  METOAE  3aMEHbl  IEPEMEHHOM 1M PELIEHUU
TPUTOHOMETPUYECKUX HEPABEHCTB.

37.Kak nmpuMeHsieTCss METOJl MHTEPBAJIOB IPU PEIICHUH TPUTOHOMETPUUECKUX
HEPaBEHCTB?

4.2.1.6. Ilpon3Boanasi pyHKIMH, ee MPUMEHEHHE
Oé6pazoeamenvhbie pe3yibmansl, noonexcaujue npoeepke (31emenmol):
[1P6 01, ITP6 04, I1P6 06, I1P6 14.
[TPy 01, ITPy 06, ITPy 07, [Py 08, IIPy 09, IIPy 10, ITPy 11, ITPy 18,
[TPy 109.

Teopernueckue BONPOCHI:

1. [Iponomkure onpenenenue: «IlocaenoBaTenbHOCTh — 3TO. .. ».

2. [TpuBeauTe npumep apupMeTHIECKON MPOrPECCUHU.

3. [IpuBeauTe MpUMep reOMETPUIECKON IPOTPECCUH.

4, [IpuBequte mnpumep OECKOHEYHO YOBIBAIOIIEH TI'E€OMETPUUYECKON
IIPOrPECCHUH.

) [Iponomxute onpenenenue: «lIpouzBoanas — 31o...».

6 Packpoiite reoMeTpruyecKrii CMBICT TPOU3BOIHOM.

7. [Iponomxute onpenenenue: «KacarenbHas — 3TO...».

8 Packpoiite (pu3ndeckuil CMbICI TPOU3BOAHOM.

Q. Yrto takoe nuddepeniupopanue?

10. IlepeuncnuTe mpaBuia BEIYUCICHUS TPOU3BOIHBIX.

11. Yemy paBHa NpOW3BOAHAS CTENEHHOW (PYHKIIMM?

12. Yemy paBHa IPOW3BOIHAS POU3BEICHUS?

13. Yemy paBHa IpOM3BOIHASI YACTHOTO?

14. Yemy paBHa IPOU3BOJHAS CIIOKHOU (PYHKITUHN?

15. Kakoii Bug uMeeT ypaBHEHUE KacaTeIbHOM ?

16. Korma kacarenbHas napamuienbna ocu Ox?

17. Toukwu, B KOTOPBIX TPOU3BOIHAS paBHA HYJIIO, HA3BIBAKOTCS. . .

18. CdopmynupyiiTe npu3HaK BO3paCTaHUs PYHKIUU.

19. Ecnu Ha uHTepBasne (QyHKIMS BO3PACTAET, TO 3HAUYECHUE TPOU3BOIHON
Ha 3TOM UHTEpBAJeE. ..

20. uddepenuupyemass (QyHKUUMS MOXET HMETh HSKCTPEMYyM B TeX
TOYKaX, I7IE ...

21. CdopmynupyiTe npu3Hak yObIBaHUS (QyHKIIUU.

22. CdopmynupyiTe mpu3HaK TOYKA MaKCUMyMa (QyHKITUH.

23. CdopmynupyiTe mpu3HaK TOYKA MUHUMYMa (QYHKITHH.
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24.  Ecnu rpaduk Mpor3BOIHON pacmosiokeH Boilie ocu OX Ha HHTEpBale,
TO QPyHKLIHA. ..

25. Ecmu rtpaduk mnpousBogHON mepecekaeT ock Ox B Touke X0,
pacrosaraeTcsi CHauana Huxe, moToM Beime Ox, To X0 i QyHKIMN SABISETCS ...

26. Kakwue Touku Ha3bIBAIOTCS TOYKAMH dKCTpeMyMa?

27. Kaxkas Touka Ha3pIBaeTCS TOYKOM mepernda?

28. CocTaBbTe QITOPUTM PEIICHUS 33/1a4 Ha HAXO0XJACHUS HAauOOJBIIETO U
HaUMEHBIIIETO 3HaYCHUS (PYHKIIMH Ha OTpe3Ke?

29. CocTaBbTe aIrOPUTM MCCIICIOBAHUS U MOCTPOEHUS rpaduka GyHKIIHH
C TIOMOIIIBIO TPOU3BOTHOM.

30. Kak HaliTh BepTUKAJIbHYIO aCUMIITOTY Tpaduka QyHKIHH?

4.2.1.7. llepBooOpa3Hasi GyHKUMH, ee IPUMEHEHUE
Oébpazoeamenvhvle pe3yiomamol, nooaexcauiue npogepke (j1emMeHnvl):
ITP6 01, ITPG 04, ITP6 06, ITP6 14.
[Py 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, ITPy 11, IIPy 18,
[TPy 109.

Teopernueckue BONNPOCHI:

1. ChopmynupyiiTe onpeseneHue nepooopasHoil.

2. ChopmynupyiiTe OCHOBHOE CBOHCTBO IepBooOpa3zHou. I'eoMmerpuyeckuii
CMBICJI OCHOBHOI'O CBOICTBA MEPBOOOPA3HBIX.

3. CdopmynupyiiTe TpH npaBuiia HAXOXKICHHS TIEPBOOOPA3HBIX.

4. Kakyro ¢urypy Ha3bIBatOT KPUBOJIMHEHHON Tparerueii?

5. 3amumute GopmMyITy TSl BBIYUCICHUS TUIOIIA I KPUBOJUHEHHON Tpareuy.

6. OObscHUTE, YTO Takoe uHTEerpai. 3anumute hopmyny HeroToHa-JleliOHua.

7. T'eomeTrpuueckuii U pU3NYECKUN CMBICI ONPENEIEHHOTO UHTErpaa.

8. Urto Takoe nuHTErpupoBaHue?

4.2.1.8. IIpsiMble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

Oobpazoeamenvnvle pezyromamol, noonexcaujue npogepke (1emennivl):
I1P6 01, I1P6 09, TTP6 11, ITP6 12, I1P6 14.
[IPy 01, ITPy 14, IIPy 15, ITPy 16, I1Py 18, TPy 19.

Teopernyeckne BONPOCHI:
CdopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPUU
Cdhopmynupyiite TeOpeMBl, CIEIYIONINE U3 aKCHOM CTEPEOMETPUU
JlaiiTe onpeneneHne napauuiesbHbIX IPSAMBIX B IPOCTPAHCTBE.
[lepeuncnure ciiyyaun B3aMMHOIO PACHOJOXKEHUA JIBYX MNPSIMBIX B
IIPOCTPAHCTBE.
5. JlaiiTe onpeneneHre napayieaIbHOCTH IPSMOM U MIIOCKOCTH.

b
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6. Ilepeuncnure ciydan B3aUMHOTO PacOIOXKEHUS NPSIMOM U MIOCKOCTH.

7. ChopmynupyiTe NpU3HAK CKPEUIUBAIOLIINXCS MPSIMBIX.

8. Maiite ompezeneHue CKPeIuBalOIIUXCs MPSMBIX.

9. CdopmynupyiiTe Npu3HaK NapasieIbHOCTH NMPSAMON U MIIOCKOCTH.

10. ChopmynupyiiTe IprU3HAK TapaNIeTbHOCTH TNIOCKOCTEH.

11. Chopmynupyiite CBOMCTBA MapaJlIeIbHBIX MIIIOCKOCTEM.

12. ChopMynupyiiTe TEOpEMbI O MAPAITICIBHOCTH MPSMBIX B IPOCTPAHCTBE

13. BepHo 11, 4TO 4epe3 TOUYKY BHE JAHHOM IUIOCKOCTH MPOXOAMT MpsMasd,
napajuieibHasi JAHHOU IJIOCKOCTH, U ITPU TOM TOJIBKO OfHa?

14. BepHo 51, CTO 4Yepe3 TOUKY BHE JAHHOM IUIOCKOCTHU MPOXOJIUT IIOCKOCTb,
napajuieibHasi JAHHOU IJIOCKOCTH, U TPUTOM TOJIBKO OJ(HA?

15. MoryT 5 CKpelMBaIOIIMECS MNpsAMble OBITh MapajuIeIbHBIMU OJHON
IJIOCKOCTH?

16. MoryT nu CKpeuuBaronpecss mpsMble ObITh MapaUIeNbHBIMH TpPEThEH
npsAMON?

17. CpopmynupyiiTe  omnpeAesneHHe  MNEPIECHIUKYISIPHOCTH  HPSMOHM U
IJIOCKOCTH.

18. ChopmynupyiiTe mpu3HAK NEPIECHANKYIIPHOCTH MPSIMOU U MIOCKOCTH.

19. Chopmynupyiite TeOpemMy O MPSAMOM, NEPIEHIUKYIIPHON K IJIOCKOCTH.

20. CopmynupyiiTe CBOWCTBA, CBS3BIBAIOIINE MAPAILICIBHOCTh MPSIMBIX U UX
NEPIEHANKYIJISIPHOCTD K IIJIOCKOCTH.

21. ChopmynupyiTe TeOpeMy O TpeX MEePHEHANKYIISIPax.

22. Chopmynupyiite TeopeMy, 00paTHYIO K TeOpeMe O TpeX MepIeHINKYIsIpax.

23. JlaiiTe onpeneneHre IByrpaHHOTO yTJIa.

24. ]JlaiiTe onpeaeneHue yriia MeXIy MPsSMOM U MII0CKOCTHIO.

25. Chopmynupyite TEOpeEMY 0 JIaroHaau MPSIMOYTOJILHOTO
napajuienenunesaa.

26. ChopmynupyiTe IpU3HaAK MEPIECHIUKYISIPHOCTH TIIIOCKOCTEH.

27.BepHO 7HM, 4YTO IUIOCKOCTh, MEPHEHAMKYJISPHA K JIaHHOW MPSMOM,
NEPIEHIUKYJIApHA K JIF000H MIIOCKOCTH, COAEpIKAIIEH 3Ty NPSIMYI0?

28. BepHo m, 4YTO TpsMas. TEPHCHIUKYJSpHAas K JBYM JaHHBIM
NEPECEKAOIIUMHUCS TMPAMBIM, TNEPHEHAMKYJApHA K JH000M IIOCKOCTH,
coaepkalen 3Tu npsmbie?

29. MoXeT 7u paccTOsTHUE OT TOYKH JO0 IUJIOCKOCTH HM300pakaTbCsl IBYMS
pa3IMYHBIMU OTpE3KaMu?

30. MoxkxeT 1M paccTOSTHUE  MEXIy  MapajuleNIbHbIMU  TUIOCKOCTSMHU
U300paxaTbCsl IByMS pa3INdYHBIMU OTPE3KaMU?

31. OA — nepneHaukysip Kk miockoctu TpeyroibHuka ABC. HazoBute yron
Mexy npsimoit OB u miiockocteio ABC.

32. OA — nepneHauKysip K miockoctu TpeyroibHuka ABC. HazoBute yron
mexay npsamoit OC n mnockoctero ABC.
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4.2.1.9. KoopauHaThl M1 BEKTOPbHI

Oopa3zosamenvHble pe3ynvmamol, nooedHcauUe nposepke (InemMeHmpl):
[1P6 01, ITP6 09, ITP6 11, ITP6 12, ITPG 13.
[1Py 01, TTPy 14, I1Py 15, ITPy 16, ITPy 17, [TPy 19.

Teopernuyeckne BONPOCHI:
Jlaiite onpeneneHue BEKTopa.
JlaiiTe onpeaeneHne KOJIMHEAPHBIX BEKTOPOB.
JlaiiTe onpezenenre Npon3BeIeHUs BEKTOpa Ha YHUCIIO.
JlaiiTe onpeaeneHne paBHbIX BEKTOPOB.
ChopmynupyiiTe mpaBuiio TPEyroJbHUKA JIJIS CIIOKEHUS JBYX BEKTOPOB.
ChopmymupyiiTe MpaBUII0O MHOTOYTOJBHHKA TSI CIOKCHHS HECKOIBKUX
BEKTOPOB.
JaiiTe onpeaeneHne KOMIUIAaHAPHBIX BEKTOPOB.
ChopmynupyiiTe npu3HaK KOMITITAHAPHOCTU TPEX BEKTOPOB.
9. ChopmynupyiiTe  TeopeMy O  pa3jIOXKEHHH  BEKTOpa IO  TPeEM
HEKOMILJIAHAPHBIM BEKTOPAM.
10. OnummuTe ¢ MOMONIBIO YepTEkKa MPABUIIO MapajuiesenuIea s CI0KEeHUS
TpeX HEKOMIUIAaHAPHBIX BEKTOPOB.
11. BepHo 1M, 4YTO BEKTOpHI, JIeKallue Ha OOKOBBIX pedpax MNpU3MBI,
KOJUTMHEAPHBI?
12. BepHo 7nu, 4TO BEKTOPHI, JEKamue Ha OOKOBBIX pedpax MUPAMUIbI,
KOJUTUHEAPHBI?
13. MoryT M Tpu KOMIUIAHAPHBIX BEKTOpa JeXaTh Ha TpPeX B3aUMHO
MEPTICHINKYJIIPHBIX MPSMBIX ?
14. MoryT i1 TpYU HEKOMIUIAHAPHBIX BEKTOpA JIEkKATh HAa TPEX MapalIeIbHBIX
IPSAMBIX ?
15. Beppo 1M, 4YTO KOOpPAMHATHI TOYKH PaBHBI  COOTBETCTBYIOIIUM
KOOpJIMHATaM €€ pajnyc-BekTopa’?
16. MokeT i1 1iuHaA BeKTopa OBITh MEHBIIIE OJTHOM M3 €ro KOOpIuHaT?
17. MoeT Ju 1JiuHa BEKTOpa PaBHATHCS OJHOU U3 €r0 KOOpAUHAT?
18. HazoBuTe KOOpAMHATHYIO IJIOCKOCTh, B KOTOPO#t JtexkuT Touka M(0;-2;8).
19. Ha3zoBuTe KOOPAMHATHYIO IUNIOCKOCTh, B KOTOPOH JIexuT Touka M(-1;0;5).
20. U3 Touex A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BBIOCpHTE
TOYKY, JISKAIIYI0 Ha OCU alTUTHKAT
21. 3 Touex A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BBIOCpHTE
TOYKY, JIS)KAIIYI0 Ha OCH OpJANHAT.
22. BepHO 11, 4TO BEIMYMHA CKAIIPHOTO MPOU3BEACHHS BEKTOPOB 3aBUCHUT OT
BEJTMYMHBI yTJIa MEXTY HUMU?

oghkowdE
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23. BepHO 111, 4TO BEJIMYMHA CKAJSIPHOI'O MPOU3BEICHUS BEKTOPOB 3aBUCUT OT
UX JJIAHBI?

24. MoXxeT i CKalsipHOE MPOU3BEJCHUE JBYX BEKTOPOB OBITH PAaBHBIM HUX
cymMme?

25. MoXeT 1M CKalspHOE TMPOU3BEACHHE JBYX BEKTOPOB OBITH PaBHBIM
IPOU3BENICHUIO OBITh PABHBIM MPOU3BEICHUIO OJJHOTO U3 HUX HA YUCIIO?

26. 3anummuTe GopMyTy KOOpJIUHAT CEPEIUHbI OTPE3Ka.

2(. 3anuummTe (popMyiTy AJIMHBI BEKTOpPa B IPOCTPAHCTBE.

28. 3anummTe GopMyITy pacCTOSTHUS MEXKIY IBYMs TOUKAMU B IIPOCTPAHCTBE.

29. JlaiiTe onpeneneHue CKaJIIpHOro MPOU3BEACHUSI BEKTOPOB B IPOCTPAHCTBE.

30. 3anummute (GopMyTy BBIYUCICHHS CKAJIIPHOTO TIPOU3ZBEACHUS JBYX
BEKTOPOB IO UX KOOPJAUHATAM

4.2.1.10. MHOTOTpAaHHUKH H TeJIa BPpallleHUsl

Oopaszoeamenvhule pe3yivmamel, noOaeHcauiue nposepke (j1emenmot):
I1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, TIP6 14.
[TPy 01, ITPy 12, ITPy 13, TPy 14, I1Py 15, I1Py 16, [1Py 18, ITPy 19

Teopernyeckne BONPOCHI:
Jlaiite onpeneneHue npsaMon MPU3MBI.
JlaiiTe onpeneneHne npaBUJIbHON IPU3MBI.
JaiiTe onpeaeneHne NpaBUIbHON MTUPAMUIBI.
JaiiTe onpesenenne anodeMbl MPaBUIBLHON MUPAMU/IBI.
3anummre QGopMysbl  IJIOMAe OOKOBOM M TIOJHOW IMOBEPXHOCTHU
IIPABWJIBHOW MTPU3MBI.
6. 3anmummre Gopmyael TUTONIAAe OOKOBOM M TOJHOW IMOBEPXHOCTEH
MPaBWIbHOU MUPAMUIBI.
7. JaiiTe ompeneneHne TNPABWIBHOW YCEUEHHON MHUpaMUJbl. 3amluIIUTe
dbopmyIibl TI01IAIeH €€ OOKOBOM M MOJIHOM MOBEPXHOCTEH.
8. [aiiTe onpeneneHue MpaBUJIbHOIO MHOTOTPaHHUKA.
9. Ilepeuncnure HMEMEHTH CHMMETPHHA MHOTOTPaHHHKA.
10.TTepeuncnuTe BUBI MPABUIBHBIX MHOTOTPAHHUKOB.
11. BepHo 51, 4TO BCE TpaHU NPSAMOI MPU3MBbI — IPSIMOYTOJIBHUKHU ?
12. BepHo 511, 4TO OOKOBBIC TPAHU HAKIOHHOMN MPU3MBI — MTApaJLICIOTPaAMMBbI?
13. Moxert nu cedeHue Ky0a JAeUTh €ro Ha JIBE MPaBUIILHBIC MPU3MbI?
14. Moxer 5u cedeHue KyOa JACIUTh €ro Ha JBE MPSMBIX TPEYTOJbHBIX
MPU3MBI?
15. B tpeyronbnoit nupamuae DABC Ha3zoBUTE BBICOTY, €CIM OOKOBBIE TPaHU
DAB u DBC nepnenaukymsipubl kK ocHoBaruio ABC.
16. B tpeyronbHoit nupamuae DABC HazoBUTE BBICOTY, €ClIM OOKOBBIE T'paHU
DBC u DAC nepnenaukynsipubl K ocHoBaruio ABC.

ok wbdPE
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17. latite omnpenenenue uuiauHapa. Hapucyiite UUIUHAP, YKOKHUTE €ro
00pa3yIolyI0 U OCEBOE CEUCHUE.

18. Jlaiite  ompenmeneHue KoHyca. HapucyiiTe KOHyC, yKaXuTe €ro
00pa3yIolyI0 U OCEBOE CEUCHUE.

19. 3anummre ¢hopmMybl miIomaaeii 00KOBOM U MOTHOM MOBEPXHOCTEN KOHYCA.

20. 3anumte QopmMynbl IUIONIage OOKOBOM U TOJHOW IMOBEPXHOCTEU
WIHHIPA.

21. Jlaiite onpenenenue cepsl U mapa.

22. JlaiiTe onpeieieHne KacaTeIbHON TIIIOCKOCTH K cepe.

23. 3anumuTte GopMyiry Iiomaar 00KOBON MOBEPXHOCTH YCEUEHHOTO KOHYcA.

24. 3anummute GopmMyIry TuIomaau cQepel.

25. 3anumuTe ypaBHeHUE c(hepbl ¢ TaHHBIM IIEHTPOM U paauycoM. OmnuimTe
BCE CJIy4ad B3aUMHOI'O PACIOIOKEHUs cepbl U IUIOCKOCTH, YAAJEHHON OT
1eHTpa cepsl Ha 3aIaHHOE PACCTOSHUE.

26. ChopmynupyiiTe CBONCTBO U PU3HAK KacaTEJIbHOM IIIOCKOCTHU K cepe.

27. BepHO 711, 4TO BCE TOYKH IIIapa yJaJCHbI OT IIEHTPa HA PaCCTOSTHUE, PaBHOE
paauycy mapa?

28. BepHo 11, 4TO Bce TOUkM c(epsl yaalaeHbl OT IIEHTpa Ha PACCTOSHUE,
paBHoOe paguycy chepb?

29. MOXeT JT1 0CeBOE CeUeHUE ITUINHAPA OBITH TpaneIueH.

30. MoxkeT 1M OCEeBO€ CEUYEeHHME KOHyca ObIThb HEpaBHOOEIPEHHBIM
TPEYTOJIbHUKOM?

31. 3anummte Gopmyay oObemMa MPSIMOYTOJILHOTO Mapaljie/ieuIeaa.

32. 3anummute Gpopmyiry oObeMa Kyoa.

33. 3anummte Gopmyiy oObemMa MPSAMOI MPU3MBI.

34. 3anummute GpopmMyiry oObeMa KOHyca.

35. 3anummTe GpopMyry oObeMa MUIUHAPA.

36. 3anummTe GopMyiry o0beMa MUPaMUIBI.

37. 3anummte Gopmyiry oObeMa miapa.

38. 3anummte Gopmyity oI cepel.

39. 3anummTe Gopmyny oObeMa yCeUeHHON MTUPaMU/IBI.

40. 3anumuTe popMyry 00beMa yCEUSHHOTO KOHYyCa.

41. BepHo 11, 4TO MpsAMasi ¥ HAKJIOHHASI MPU3MBI C COOTBETCTBEHHO PaBHBIMU
OCHOBaHUSIMU MOTYT UMETh paBHbIC 0ObEMBbI?

42. BepHo M, 4YTO TpaBWIbHAs W HEMNPABWIbHAS MHUPAMHUILI C PaBHBIMHU
OCHOBaHUSIMU MOTYT UMETh paBHbIE 0ObEMBI?

43. MoryT i1 JiBa MWJIMHIPA C paBHBIMU 00bEMaMU UMETh HEPABHBIE PaTUyChl?

44. MoryT 11 JiBa 11apa ¢ paBHbIMU 00b€MaMH UMETh HEPAaBHbIE PAJNYChI?

4.2.1.11 daemMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOATHOCTEM

Oopaszoeamenvhule pe3yiomamol, noodaexcauiue nposepke (j1emenmot):
[1P6 07, ITP6 08, I1P6 14.
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[TPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, ITPy 13, ITPy 14, ITPy 18, IIPy

19.

Teopernueckue BONPOCHI:

1.

[Mponomxure omnpenenenne: «CiydailHoe COOBITHE — 3TO...».

[IpuBenure npumep.

13.

Yrto u3yuyaeT Hayka KOMOMHATOpHUKA?

[TpuBenutTe mpumMep TOCTOBEPHOTO COOBITHS.

[TpuBenuTe mpuMep HEBO3MOXKHOTO COOBITHSI.

[Iponomxute ompenenenue: «BeposTHOCTh CIy4alHOTO COOBITHUS —

ChopmynupyiiTe mpaBUII0 HAXOXKJICHHS CIOKECHHS BEPOSTHOCTEH.
ChopmynupyiiTe mpaBUiI0 YMHOKEHHUS BEPOSITHOCTEH.

JlaiiTe onpeneneHne Ciry4aiiHbIM BEJIMYUHAM.

Kak naiitu cpennee apupMeTndecKkoe YMCcI0BOTO psiga?

Kak HaiiTn MmeauaHy 4ricIOBOro psiaa?

Kak Bbluncisercst pa3max 4ucjioBoro psijaa?

MoxeT 1 psii unuces UMeTh 00Jiee 0OTHOU MOJIbI?

Psin, B KOTOPOM Kak10€ MOCEAYIOIIEE YUCIO MEHbIIE (MJIU OOJIbIIIE)

MPEABIAYIEr0, HA3bIBACTCH. ..

14,
JUarpaMM.
15.

Jns 4ero HyxXHBI aAuarpammsbl, rpapuku? Ilepeuucnure BHIBI

HpI/IBe,Z[I/ITe IMPpUMCPLL  IIPOABJICHHUSA 3aKOHaA OOJNIBIIINX 4YHCET B

IMPUPOOHBIX ABJICHUAX.

16.

[IpuBenuTe TmpuUMEpsl MPOSBICHUS 3aKOHA OOJBIIMX YHCET B

OOILIECTBEHHBIX ABJICHUSIX.

17.
18.
19.

20.
21.
22,
23.
24,
25.
26.

Yro n3yydaer craTuCTUKA?

[Iponomxkure onpenenenue: «CodyeTaHue — 3T0.. ..
IIponomxure onpenenenue: «Pasmenennue — 3To. .. ».
[Iponomxute onpexnenenue: «llepectaHoBKM — 3TO...».
[IpuBenuTe NpUMEP MHOKECTBA U3 PEATBHON JKU3HU.
IIpuBenuTe npumep Onepanuu NepeceueHuss MHOKECTB.
[IpuBeauTe npumep onepanuu 00beIMHEHNS MHOXKECTB.
IIpuBenuTe npumep onepanuu pa3sHOCTH MHOXKECTB.
Kakune ncxoapl Ha3bIBaOT

PackpoiiTe moHATHS «Tpady, «AePEeBO», KIIUKID».

4.2.1.12. MHo:kecTBa. JJIeMEeHThI TeOpUHU rpados

Oobpazoeamenvhble pe3yiomamol, nooexHcauiue npogepke (1emeHnol):
ITP6 01, ITP6 02.
[TPy 01, ITPy 02, ITPy 03.

Teopernueckue BONPOCHI:

1. CdopmymnupyiiTe onpeaesieHne MHOKECTBA.
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©ooNOO AWM

10

11.
12.
13.

Kak M0xHO 3a71aTH MHOKECTBO?
Kakne MHOKeCTBa Ha3bIBAIOTCSI PAaBHBIMU?
Kakoe MHOKeCTBO Ha3bIBAIOT ITyCTHIM?

Kakoe MHOKeCTBO SBJISICTCS IMOAMHOKCCTBOM JPYIroro MHOKECTBa?
Kakue ocHOBHBIE OIICpally BBIIIOJIHAIOTCA HA MHOKECTBAMH ?

Kak onpenensiercst 00beIuHEHNE MHOXKECTB?
Kak onpenensiercs nepeceueHne MHOKECTB?
. Kak onpenensiercst pa3HOCTb MHOXKECTB?
Kakue ObIBatoT MHOXeECTBA?
Cdopmynupyiite onpenenenue rpaga.
Touku rpada Ha3pIBAIOTCH. ..

JIluauu rpada Ha3BIBAIOTCA. . .

14. Eciiu pebpo rpada coenuHSET JBE €ro BEpIIMHBI, TO TOBOPST, UYTO 3TO

pebpo um...

15. Ecnu cymiectByeT pedpo, MHIMACHTHOE JIBYM BepIIMHAM rpada, TO 3TH

16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.

BCPIIMHBI ABJIAKOTCA. ..

Kaxk Ha3wiBaeTcs pe6p0, HMCIOIICC COBIIAAAIOMMC HA4YaJI0 U KOHGH?

Pebpa Ha3bIBAIOTCS CMEKHBIMU, €CJIM OHH ...
DWIIepOB LHUKII. ..
['aMUIBTOHOB LIUKIL. ..

B siinepoBoM rpade Bce BEpIIMHBI, KaKOW CTEeTeHn?

Kaxk nHaiiTu cTtenenb BepimmHbl rpada?

HazoBuTe OTaMunTEeNbHBIE Y€PTHI OJHOIO U HEMOJIHOIO IpadoB.
Ha3oBuTe OTAMYUTENBHBIE YEPTHI CBSA3HOTO U HECBSI3HOTO TpadoB.

PaccrosiHue Mexny BEpIIMHAMU €CTh. ..

JlepeBo ecTb....

PeGpa HazbIBatOTCS KpaTHBIMU, €CJTH OHH ...
Paccrosaue 1o BepiInMHbI 1epeBa Ha3bIBAIOT ...
KoHeunslii cBsi3HBIA Tpad C BBIICTCHHOM
MMEIOIIMN IIMKJIOB, HA3LIBAIOT. ..

BEPIIMHOW(KOPHEM),

HC

29. JlepeBo, B KOTOPOM TOAJACPEBbs KAXKIOTO y3JIa 00pa3yrT YIOPSI0UYCHHOE

IIOAMHOXKCCTBO, HAa3bIBAaCTCAI. ..

30. Ecnm kaxkaas U3 BEepUIMH HEOPUEHTUPOBAHHOTO rpada coeAnHeHa pedpamu

C OCTaJbHBIMH, TO TaKO# Tpad Ha3BIBACTCH. ..
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4.2.2. IlucbMeHHasi caMOCTOsITeJIbHAsI padoTa
4.2.2.1 Crenenn u kopuu. CtenenHasi QyHKuus

Oopaszosamenvusle pe3yromamal, noodnexcaujue npogepke (31emenmol):
I1P6 01, ITP6 02, ITP6 03, ITP6 05, I1P6 06, TTPG 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, 1Py &, I1Py 18, I1Py 19.

NunuBrayanbHas camocrosTenbHas padora Nel
o Teme «CteneHu U KOpHHU. CTeneHHast QyHKIMA»
Bapuant Nel

1. BeIuuciauTs:
2 7

DEL ) @ rea gV )z

7

5/ab? 5(aSh a"3-a3

2. YopocTuTh BeIpakeHue: 1) / ’CZ, 2) ——.
a3

—9a2

3. Cokparutb apo0b
7a4+21

4. CpaBHUTH yMClIa 5\/(%)3 U :;\/G)3

S. YOpoCTUTh BeIpaKEHUE (3{/5 + %)2 — (i/— — %)2

Bapuant No2
1. BEIUHCIUTE:
1 2
5. 1 -1\ 3. 10 3 (3 ?
)— 9+8- 3—2+1—01—8 2)(; 125 ) 3)(227) (4)'
2
2. Ynpocrtuts Beipaxenue: 1) (a%)? - Ya; 2) Va2 (a14) :
3 1
3. Cokpatutb apo0b #
azb2—

4. CpaBHUTH 4yHClIa (ﬁ) —\/E u (1—2) —\/E.

2 2
5. YIIpoCTHUTh BBIpaKCHHE (?{/E + %) (a§ + b3 — W)

NunuBuayanbpHas caMoCTosTeNIbHAs paboTa Ne2
110 TeMe «PaBHOCHJIbHbIE YPABHEHUSI H HEPABEHCTBAY
Bapuant Nel
1. PaBHOCHIIBHEI JIU cleayromue ypaBHenus: |x — 2| = =3 u 3% = (—1)3?
2. PaBHOCWIBHEI 1M cleayromue HepaBeHcTBa: Xx(x +3) = 2x u x2(x +3) =
2x2?
2x 4x

X
3. Pemuth ypaBHEHUE: + = :
x+1  x-1  x2-1

<3

x+3
4. PemnTh HEPaBEHCTBO:
2+x?
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5. BBISICHUTB, PABHOCHIIBHBI JIU ypaBHeHus: 2311 =273 y3x + 1 = -3,

Bapuant Ne2
1. PaBHOCHIIBHBI JIU cleyIomue ypaBHeHus: x2 — 1 = 0u 2*"1 = 0?
2. PaBHOCWIIBHBI 1 creAyronpe HepaBeHncTBa: (x —2)(x+1) <3x+3 u x —
2<37?
2

x—1 1
3. Pemmts ypaBHEeHHE: — — — = —.
xXx-2 x x—2

x—2
4. PemuTh HEPaBEHCTBO: e 1.

5. BeIsicHUTB, paBHOCWIBHBI JIX ypaBHEHUS: VX + 2 =3 nux +2 = 9.

4.2.2.2 Tloka3zaTeabHasi QyHKIUSA

Oopaszoeamenvhule pe3ynomamal, NOOEHcauue nposepke (In1emeHmol):
I1P6 01, ITP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

NuauBuayanbHas caMocTosiTenbHAas padoTta Ne3
o teMe «llokazaresbHas pyHKUMA»
BapuanTt Nel

X
1. IToctpouts rpaduk yHkmwm: 1) y = (%) . 2)y =5%

2. CpaBHUTS uKcna: 1) G)O'Z u (%)1'2; 2)5702 y 5712

Bapuanat Ne2

X
1. IToctpouts rpaduk pyHkmum: 1) y = (%) ;. 2)y =3~

2. CpaBHUTSH uKcna: 1) G)M u G)M; 2) 3704 p 3714,

NunuBuayaibpHas caMocTosiTeNibHas pabora Ne4
o TeMe «Pelenne noka3arejibHbIX YypPaBHEHUIl U HEPABEHCTB)»
Bapmnant Nel
1. Pemute ypaBHEHHE:

1) 3x+1 — 27x—1- 2) 0_2x2+4x—5 =1
3) 2*+3 — 2x*1 = 12; 4)4-2%* —5-2X+1=0.
2. PemuTh HEpaBEHCTBO:
1) 752 > 49; 2)05%° 2>,
3. Pemutsh rpaduyecku ypaBuenue: 2-* = 3x + 10.
Bapuant Ne2
1. Pemnth ypaBHEHHME:
2
1) 3* + 4 - 3%t = 13; 2)2+3%%"1 4275 =9%"1 4 2.32x"1,
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3) 2VX+2 — VFHL = 12 4 2V, 4) 2%+4 4 2¥+2 = 5¥H1 4 3. 5%
2. PellluTh HEPaBEHCTRBO:

x+3 . x%42x 7 3
1) 9%+3 < 81; 2)0.7 <(2)

—-X
3. Pemuts rpaduuecku ypaBHEHUE: (%) = 2x + 5.

4.2.2.3. Jlorapudmsi. Jlorapupmuyeckasi pynkuus

Oopa3zosamenvHble pe3ynvmamol, nooaedHcaAuUe nposepke (InemMeHml):
[1P6 01, TTP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

NunuBuyanbHas camocTosiTenbHas padbora NeS
1o TeMme «Jlorapupmuuyeckas pyHKuus»
BapuanT Nel
1. Berauciaurs:
1)logs 125;  2)1g0.01; 3) 219823 4) 321087 5)]og, 68 —log, 17.
2. I[Moctpouts rpaduk GyHKIUU:

1) y =logo x; 2)y = log, x.
3. CpaBuauts uucna: 1) log,, 3 u logg , 2.5; 2) log, 0.7 u log, 1.2.
BapuanTt No2

1. Beruncnursb:
6log12
Dlogs—: 2017 3)(3) *;  4)032'805,
5) logg i — logg 32.

2. IMoctpouts rpaduk GyHKIUN:
1) y = log1 x; 2) y = logs x.

5

3. CpaBuuts uncina: 1) log19ulog:117;  2)log, g u log, g
3 3

NunuBuayanbpHas caMocTosiTelbHast paboTta Ne6
o TeMe «Pemenue jjorapupMudecKux ypaBHeHU U HEPABEHCTB)

BapuanTt Nel
1. PemuTh ypaBHEHHE:

1) logs(3x+ 1) = 2; 2) logs(x + 2) + logs x = 1;

3)In(x? —6x+9) =1In3 + In(x + 3).
Inx —Iny=1n3

x—2y=5 "~

2. Pemnth cucreMy ypaBHEHHE: {

3. Pemuth HEpaBEHCTBO:
1) logs(x — 1) < 2; 2) log:1(2 —x) > —1.
5

Bapuant Ne2
1. Pemuth ypaBHEHHE:
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1) 1g(x? — 2) = 1gx; 2) log,(x — 5) +log,(x + 2) = 3;
3) log 5(x — 2) logs x = 2logs(x — 2).

(lgx—1gy =7

2. Pemuth cucremy ypaBHEHHE: {lgx +lgy =5

3. PemuTh HEPABEHCTRO:
1) log,(x — 4) < 1; 2) log1(4 — 3x) = —1.
5

4,2.2.4. KOMILIEKCHbIC YHCJIA

WunuBuayanbHas caMOCTOsATENbHAs paboTa Ne7
1o Teme « KoMmiiekcHbIe Ynciaa»
Bapuant Nel
1. Bemonnute cnoxenune (3 — i) + (—1 + 2i).
2. Bemonnute Beruntanue (4 — 2i) — (—3 + 2i).
3. Bemonnute ymaoxxenue (2 + 3i) (5 — 7i).

4. Halitu yectHOE %
5. Beruucnute: 1) (i3¢ + it7) - i23; 2) (4 + 2i)3.

BapuanT Ne2

1. Bemomnaute cnoxenne (2 + 3i) + (5 — 7i).
2. Beimonuute Beruntanue (6 — 2i) — (4 + i).
3. Bomonuute ymuoxenue (3 + 2i)(7 — 5i).

o 5+43i
4. Haiit uecTtHOE Tor
—zl

5. Beraucmure: 1) (i3% + i?1) - i2°; 2) (3 — 2i)2.
4.2.2.5. OcHoBBI TPUroHOMeTpuH. TpuroHomerpudeckue PyHKuuu

Oopaszosamenvhule pe3yivmamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, ITP6 03, ITP6 05, TTPG 14.
[1Py 01, ITPy 06, [1Py 07, ITPy 08, ITPy 18, I[TPy 19.

NunuBuayanpHas caMocTosiTeNibHast paboTta Ne§
1o TeMe «OCHOBBI TPMTOHOMETPU I
Bapuant Nel
1. BEIUUCIUTE:

1) sine, tga, ctga, eciu cosa = — é I/I% <a<m,
. 5
2) sina, cosa, ctga, ecnu tga = % U < a < %ﬂ
2. Beruucnutse: 1) cos135°;,  2) sin150°; 3) tgi—:; 4) Ctgi_Z'

3. Jlokas3aTh TOXIECTBO:
T

. a .
1) 1 — 2sin? (Z — E) = sina;
) sina+sin2a

1+ cosa+ cos2a



4, prOCTI/ITL BBIPAXKCHUC!
) 2(cosa+cos3a),

2sin2a+sin4a ’

2) 2 sin(mt — a) cos (g - a) + 3sin? (g — a) - 2;

1+cos?a ) 1
3) ( : - sma) = tga;
sina 2

sin(E+a)—cos(E+a)
4 4

4)

. Y i "
sm(z+a)+cos(z+a)

Bapuaut No2
1. BeIuucianuTh:

1) cosa, tga, ctga, ecm sina = 0.8 H% <a<m,

2) sina, cosa, tga, ecnu ctga = —3 u 37” < a<?2m.
2. Boracnuts: 1) c0s240%  2) sin225°; 3) tg%r;

3. Jloka3aTh TOXIECTBO:

1) 3cos2a + sin?a — cos?a = 2cos2a;
sin5a—sin3a .
) ————— = sina.
2 cos4a
4. YIIPOCTHUTDH BBIPAKEHHUE:

1) 1+sina—cos2a—sin3a,

2sin2a+sina—1
. 31T TT.
sm(n+a)cos(7—a)tg(a—5)

cos(§+a)cos(37n+a)tg(n+a)’
3) Ctga( cosa
4 sin(%—a)+cos(§—a)

sin(n a) cos(n a)'
4 4

1+sina

— cosa);

4) ctg 8?71.

NunuBuayanbHas camocTosTenbHas padora Ne9
o teMe «IIpeoOpa3zoBanue rpapMKoB TPUTOHOMETPHUYECKUX QPYHKIUII»

BapuanT Nel
[TocTpouTs rpaduk GyHKIIMH

1. y=sin (Zx +g)

i
2. y = 3cos (x —5)
3. y= ZSin%x +1

BapuanT Ne2
[TocTpouTs rpaduk GyHKIHH

1. y=cos(3x+%)

. T
2. y—Zsm(x—g)
3. y=2cos3x —2
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NunuBuayansHas camoctosTelbHas pabora Nel(
1o TeMe « TpuroHoMmeTrpuyeckue ypaBHeHUsl 1 HEPABEHCTBAa»
Bapunant Nel
1. Beruncnurs:

1) 2arcsin V3 + 3arcsin (— l);
2 2

2) arccos (— %) — arcsin \/2_§;
3) 2arctgl + 3arctg (— \/—lg)
4) cos (arcsin %)

5)tg (arccos %)
2. Pemuth ypaBHEHHE:
1) (tgx — \/§) (ZSinlx—2 + 1) =0;
2) (1 — \/Ecosg) (1 ++/3tgx) = 0;
3) 3cos?x — sinx — 1 = 0;

Bapuaut No2
1. BeIUnCiInTh:

.1 o
1) arcsin = — 4arcsinl,

2) arccos(—1) — arcsin(—1);
3) 4arctg(—1) + 3arctgV3;

1 .
4) ctg (arctg 5),
5) ctg (arccos é)
2. Pemuth ypaBHEHHE:
. s .
1) (251n (x + E) — 1) (2tgx+ 1) = 0;
2) (1 ++/2cos (x + %)) (tgx —3) = 0;
3) 2sin?x + 3cosx = 0;
NunuBuayanpHas caMmocTosTelbHas padora Nell

1o TeMe «CHcTeMbl TPUTOHOMETPUYECKHUX YPABHEHUIN»
Bapuant Nel

cos(x+y)=0

1. PemmTh cucremMy ypaBHEHHIA: {COS (x—y) =1

2. PemuTh HEpaBEeHCTBA:
1) cos (;—C + 2) > %; 2) sin?x + 2sinx > 0.
Bapuant Ne2

| p v{sinx—sinyzl
. PeluTh crucreMy ypaBHEHMIA: § . :
yyP sinx + cos?y =1

2. PemuTh HEpaBEHCTBA:



\/Z_E; 2) cos?x — cosx < 0.

1)sin(§—3) < —

4.2.2.6. llpousBoaHas pyHKIMHU, €€ TPUMEHEHHE

Oopa3zoseamenvHble pe3ynvmamol, nooaedHcaujue nposepke (In1emMeHmpl):
[1P6 01, ITP6 04, ITP6 06, I1P6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, IIPy 19.

NuauBuayanbHas caMocTosATebHast padora Nel2
o teme «IIpousBoanast pyHKumum»

BapuanTt Nel
1. HaiiTu npou3BoiHYIO (PYHKIIUU

1) sinx + x?;  2) 3lnx — 2%; 3) Inx - cos3x; —
2. HaiiTi 3Ha4enne npousBogHon GyHKIuu f (x) B TOYKE X, €CIU:

. T, _

1) f(x) = cosx sinx, x, = = 2) f(x) = o X0 = 0.
3. HaiiTi 3HaueHus X, IpU KOTOPHIX 3HAUYEHUS HponsBoz[Hoﬁ ¢byskun f(x) paBHO
HYJIIO; OJIOKUTENBHO; OTPULATENBHO:

1) f(x) =2x3—x?%; 2) f(x) =x5—5x3—-20x; 3)f(x)=
4. HanucaTh ypaBHEHUE KacaTelbHOU K rpaduky (QyHKIMHU B Tque c a6cuncc0ﬁ
Xo-

1)y =x2—2x,xy = 3; 2)y=sinx,x0=%.

3x+1

BapuanT Ne2
1. Haiitu npou3BoaHy10 GyHKINN

1) cosx + 2x°; 2) 2Inx + 3%; 3) logs x - sin2x; 4) =

2. Haiitu 3Ha4ueHne npon3BogHON QyHKIMH f(X) B TOUKE xo, ecu:
2cosx

D) f(x)=eInx,xo =1; 2)f(x)=""-x =7

sinx
3. Haiitu 3Ha4eHus x, Ipu KOTOPBIX 3HAUYEHHUS MPOU3BOIHON QyHKIMHU f (X) paBHO

HYJTIO; TIOJIOKUTETBHO; OTPULATENILHO:
1) f(x) = —=3x3 + 2x% + 4; ) f(x)=((x+33x—-4)?% 3) [f(x)=
x? + %
4. HanucaTh ypaBHEHME KacaTeldbHOH K rpaduKy QyHKIMH B TOYKE C aOCLHCCOM
Xo'
1)y = x3+ 3x,xy = 3; 2)y=cosx,x0=§.

COosx

NunuBunyanpHas camoctositenbHas padora Nel3
1o teme «IIpuMeHeHne Npou3BOAHOM K UCCJIeA0BAHNIO GyHKIIUID)
Bapuant Nel
1. Haiiti MHTEpBaIbl BO3pacTaHus ¥ yObIBaHHUs QYHKIMU Y = 6x — 2x3.
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R w

2. Haiitu TOYKH 2KcTpeMyMa QyHKIUN Y = g +

BapuanT Ne2
1. HaiiTu uHTEpBabl Bo3pacTaHus ¥ yobiBanua GpyHkuuu y = 2x° + 3x2 — 2.
2. Haiitu Touku sxctpemyMa Gyskimu y = 0.2x° — 4x2 — 3,

NunuBuayanbpHas caMocTosATelbHas padora Nel4
no teme «IIpumMeHeHHe MPOU3BOAHOI K HCCIeTOBAHUIO (DYHKIIMI
BapuanTt Nel
1. TToctpouTts rpaduk GyHKIUU:
1)y =2x*—x% +1; 2)y = x3 — 3x.
2. OyHKIMS Y = X +% HerpepbiBHA Ha oTpe3ke [1;5]. Haiitu ee Haubombiinee u

HANMMCHBIIICC 3HAYCHU .

BapuanT Ne2
1. ITocTpouTk rpaduk GyHKIMH:
3 4
1)y=x?+3x2; 2)y=—x7+x2.

2. ®ynkmua y = x* —2x? + 3 HenpepeiBHa Ha otpeske [—4;3]. Haiitm ee
HauOOJIbIIICe U HAMMEHBIIIEE 3HAUCHHUS.

4.2.2.7. llepBoodpa3nasi GyHKUIMH, ee IPUMEHEHUE

Oopaszoeamenvhule pe3yivmamel, nooaeHcauiue nposepke (yiemenmot):
I1P6 01, ITPG 04, ITP6 06, ITPG 14.
[TPy 01, TTPy 06, ITPy 07, ITPy 08, TPy 09, I1Py 10, IT1Py 11, ITPy 18, ITPy 19

NuauBuyanbHas camoctosiTenbHas padorta NelS
o teme «llepBooOpaszHas pyHKuMmW»
BapuanTt Nel
1. Ana pynkuun f(x) HaiiTH mepBoOOpa3Hyto, rpaduKk KOTOPOH MPOXOIUT uepe3
TOUKy M

1) f(x) = cosx, M(37n,4);

2) () = e*, M(L3);

3) f(x) =4x3+ 4, M(1,-4).
2. BBII—H/ICHHTB HHTerpaJI:

1) f_21(5x4 — 8x3) dx;

2) f 4¥x (1-3) dx;

3) f;ﬁdx.

Bapuant Ne2
1. Ana pynkuuu f(x) HaiiTH nepBoOOpa3Hylo, rpaduk KOTOPOH MPOXOIUT uepe3
TOUKy M

1) f(x) = sinx, M(rm,2);
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2) f(x) = 7=, M(16,9);
3) f(x) =3x—2, M(2,5).

2. BBIYHCIIUTH UHTETPAIL:
4 7 _
1) [y Vx (3 - 2) dx;
2) fos(\/x+ —2) dx;
31
= Lgin (x = °F
3) fg —sin (x — =) dx.

NuauBuayanbHas caMocTosiTenbHas pabota Nel6
o TeMe «Ilimomaas KpUBOJIMHEHON TPaNeLun»

Bapuant Nel

Haiiti nnomaas GUrypsl, orpaHUIu€HHON JTUHUAMU (00s13aTEIbHO HAPUCOBATD):
DNy=x%4+2,y=x+2; 2)y=x—12,y=x,y=0,x=4.

BapuanT Ne2

Haiitu momaas Gpurypsl, OrpaHUYEHHON TUHUAMHU (00s13aTE€IbHO HAPUCOBATH):
DNy=x%+1,y=3x+1; 2)y =x,y =2 —x.

4.2.2.8. IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (I1emMennol):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, ITP6 14.
[IPy 01, ITPy 14, ITPy 15, ITPy 16, I1Py 18, ITPy 19.

NunuBuayanpHas caMocTosTelIbHas padora Nel7

110 TeMme «IIpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE)»
BapuanT Nel
1. Jokaxwute, uro ecinu npsimbie AB u CD ckpemmBaromuecs, To npsimeie AC u BD
TOXE€ CKPEIIUBAIOIIUECS.
2. Yepe3 koHubl oTpe3ka AB u ero cepeauny M mpoBeIeHBI MApAJIICITbHBIC
npsiMble, TIEPECEKAIOINEe HEKOTOPYIO MIOCKOCTh B Toukax A;, B; u M. Haiinure
IuHy otpe3ka MM;, eciu otpe3ok AB He mnepecekaer IUIOCKOCTb M €CIIH
AA; =5Mm,BB; =7 wm.
3. Jlokaxxute, 4TO Yepe3 J00YI0 TOUKY MPSMOM B IPOCTPAHCTBE MOXKHO MPOBECTH
MEPIIEHAUKYJISIPHYIO €1 IPSIMYIO.

Bapuant Ne2

1. MoxHo nu depe3 Touky C, HE IPUHAICKAILYIO CKPEIINBAIOIINMCS IPSIMBIM A
u b, nmpoBecTH JBe pa3iHyYHbIE MpPsSMbIe, KaKIas U3 KOTOPHIX MEpeceKaeT MpsMble
a u b? O0bsicHUTE OTBET.

2. Yepe3 koHubl oTpe3ka AB u ero cepeanHy M mNpoBeneHbI NapajlieiibHbIC
npsiMble, TIEPECEKAIOINe HEKOTOPYIO TIIOCKOCTh B Toukax A;, By u M. Haiinure
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InuHy oTpe3ka MM;, ecnu oTpe3ok AB He mnepecekaeT IUIOCKOCTh U €CIH
AA; =11wm,BB; =16 m.

3. Jlokaxkute, 4yTO 4yepe3 J00YI0 TOUKY MPSMOMl B IPOCTPAHCTBE MOMXKHO MTPOBECTH
JIBE pa3U4Hble IEPICHANKYJISPHBIE €l psSIMBbIE.

NuauBuayanbHast caMmocTosTebHas padora Nel8

o TeMe «IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE»
Bapuant Nel
1. Jlanpl mapastenbHble TIOCKocTH o W 3. Uepe3 Touku A m B muockoctu
MPOBENICHBI MapaliebHbIEC MPSMbIE, IEPECEKAIOIINe MIIOCKOCTh B B TOUKax A; U
B, . Hatinute A, B;, ecnu AB =5 cwm.
2. JIBe TJIOCKOCTH TapayuieabHBI MEXIy coOoil. M3 Touku M, He nexamel HU B
OIHOW W3 3TUX IUIOCKOCTEN, HU MEXAY IUIOCKOCTSIMU, IIPOBEACHBI JIBE MPSMBIE,
MEPECEKAIONINE 3TH IUIOCKOCTH COOTBETCTBEHHO B Toukax A; u A,, By u B,.
N3BectHO, uTO MA; =4 cm, B1B, =9 cm, A1 A, = MB,. Halinute MA, u MB,.
BapuanT Ne2
1. Jlanbl mapasienbHble TockocTd a u 3. Uepes touku A um B mockoctu
MIPOBENICHBI TapaJUIeibHbIE MPSAMbIE, TIEPECEKAIOIINE IIOCKOCTh B B TOUKax A; U
B, . Hailinute A, B;, ecnu AB =7 cwm.
2. JIBe TUIOCKOCTH MapaiieiabHbl MeXTy coOoit. M3 Toukun M, He nexalieit Hu B
OJIHOW W3 ITUX IUIOCKOCTEH, HU MEXIY IUIOCKOCTSIMHU, ITPOBEACHBI JIBE MPSMEIE,
MIEPECEKAIOIINE ITU IJIOCKOCTH COOTBETCTBEHHO B Toukax A; u A,, B; u B,.
N3BectHO, yTO MA; =6 c™m, BB, =11 cm, A A, = MB;. Haitnutre MA, u MB,.

4.2.2.9. KoopauHaThl U BEKTOPbI

Oopaszosamenvhule pe3ynvbmamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, ITP6 13.
[IPy 01, ITPy 14, I1Py 15, ITPy 16, ITPy 17, ITPy 19.

NunuBuayanpHas caMmocTosTelbHas pabora Nel9
1o TeMe «KoopaAMHaTBLI M BEKTOPbD)
BapunanTt Nel

1. Jlaubsl BekTOpbl: d = 41— 2], b (—3,1,2). Haiigute KOOpOMHATHI BEKTOPA
¢ = 2d — 3b.

2. anmwl BekTOpnl: d(2,— 1,0), 5(3, 1,4), ¢(1,1,4). Haiigure KOOpAMHATHI
BEKTOPA

p=—d+3b—2¢

3. Jlansl BexTopsl: d(2,— 4,0), 5(3, —1,—2). Haiigute 3HaueHUs BEJIMYUH M U N,

IPH KOTOPBIX BEKTOPHI 2d — 3budé (m + n,m —n, 2) — KoJUIMHEapHbIE.
4. 3apansl Touku A(2,5,8) u B(6,1,0), Ha ocu opauMHAT pacmoyiokeHa Touka C,
paBHOyAaneHHas oT Touek A u B. Haiinure nnomans AABC.
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5. UsBectnsl Touku A(2,—1,0), B(—3,2, 1) ucC (1 1,4). Haiigute KOOpAMHATEHI
TOYKH D, €CIIA BBITIOJIHSAETCSI PABEHCTBO CD = —24B.

6. 3amansl Touku A(3,—1,3), B(3,—2,2), C(2,2,3) u D(1,2,2). Haitaure yron
Mexay npsimbiMu AB u CD.

Bapuant No2

1. Jlansl BekTops: @ = 67+ 3], b(2,—3,1). Hailqure KoOpAMHATHI BeKTOpa
¢ = 3d + 2b.

2. Hansl Bextophl: d(—3,2,4), E(O,—Z, 3), ¢(—1,5,0). Haiinure KOOpAMHATHI
BEKTOpA

p=2d—-b+2¢

3. Jlausl BekTopsLl: d(—2,4,2), I;(S, 1,—3). Halimute 3Ha4YeHUs BEIWMYMH M H N,

IIPH KOTOPBIX BEKTOPHI 4d + 2bué (m —n,m +n, 4) — KoJUIMHEAPHBIE.

4. 3ananwr Touku A(3,2,4) u B(7,2,9), Ha ocu opauHAT pacmojioskeHa Touka C,
paBHOyAaneHHas oT Touek A u B. Haiinure momans AABC.

5. UzBectnsl Touku A(4,—2,5), B(6,7,0) u C(2,3,—5). Halinute xoopauHaThI
TOYKU D, eciid BBINOJIHAETCS PAaBEHCTBO CD = —24B.

6. 3agansr Touku A(0,—5,4), B(6,—2,3), C(1,1,3) u D(3,—2,—2). Haiigute
KOCHHYC yria Mexay npsiMmbiMu AB u CD.

4.2.2.10. MHOTOTpaHHHMKH H TeJia BpallleHust

Oopaszoeamenvhule peynomamal, HOOEHcaujue nposepke (31emenmol):
[1P6 01, TTP6 06, ITP6 09, ITP6 10, ITP6 11, ITPG 12, TTP6 14.
[TIPy 01, ITPy 12, I1Py 13, ITPy 14, ITPy 15, TPy 16, ITPy 18, IIPy 19

NunuBuayansHas caMmocTosTelbHas padora Ne2()

110 TeMe « MHOrOrpaHHMKH U TeJI1a BPALLCHUS»
BapuanT Nel
1. U3 touek A u B, nexamux B TIpaHsIX JABYI'PAHHOIO YIja, OIYIIEHbI
nepneHaukyisapel AA; u BB; Ha peOpo yria. Haiigute otpe3soxk AB, ecinu
AA; =5cMm, BBy =7 cm, A; By =9 cm u 1ByrpaHHblii yroia paBeH 60°.
2. B npsAMoil TpeyrosbHOW HMpU3Me CTOPOHBI OCHOBaHMs paBHBI 10 cMm, 12 cM n
15 cm, a BeicoTa npu3Msbl 13 cm. Halinure miomaas cedeHus, IpoBEASHHOTO uyepes
O0KOBOE PEOPO M MEHBIILYIO BBICOTY OCHOBAHUSI.
3. B npssMoM mapauienienumeie CTOpOHbl OCHOBaHUS 4 CM U 7 CM, yTOJl MEXAY
aumu 30°. bokoBas moBepXHOCTH paBHa 225 cm?. HaiiiuTe noHyI0 MOBEPXHOCT.

Bapuant Ne2

1. U3 Touek A u B, nexammx B TpaHAX JBYI'PAHHOTO yrja, OITyIICHbI
nepneHaukyisapel AA; u BB; Ha peOpo yria. Haiigute otpe3oxk AB, ecinu
AA; =4 cm, BB, =6 cm, A;B; = 8 cm u nByrpaHHblii yroia paBed 30°.
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2. B mpsAmoil TpeyroiapbHOW MpU3ME CTOPOHBI OCHOBaHUA paBHBI & cM, 10 cm u
13 cm, a BeicoTa mpusmebl 11 cM. Haiinure momans ceueHus, MpoOBEACHHOTO Yepe3
OOKOBOE PEOPO M MEHBIILYIO BBICOTY OCHOBAHUSI.

3. B npsiMoM mapasuienenunesie CTOPOHbl OCHOBAaHUSI 6 CM U 8 CM, Yroi MEXIy
numu 45°. Bokosas mosepxHocTh paHa 110 cm?. HaiiauTe mONHYI0 MOBEPXHOCT.

NunuBuayanpHas caMocTosTeNbHas pabora Ne21

1o TeMe « M HOrOrpaHHMKH U TeJIa BPAILCHUsD)
Bapuant Nel
1. Bricotra unnuHzpa 6 cMm, paadyc ocHoBaHus 5 cM. Haiinurte mionaas ceyeHus,
MPOBEJICHHOTO MAPAJIIEIBFHO OCH LIWJIMHAPA HA paCCTOSHUM 4 CM OT HEe.
2. lnaronanu pom6a 15 cM u 20 cm. [llapoBas mOBEpXHOCTb KacaeTcs BCEX €Tro
ctopoH. Pannyc mapa 10 cm. Halimure paccTtosiHie OT IEHTpa MIapa 10 INTOCKOCTH
pomoa.

BapuanT Ne2

1. Bricota unnuHapa 7 cMm, paauyc ocHoBaHus 6 cMm. Haiinure miomans ceueHus,
MPOBEJAECHHOIO MAPAJIIETBHO OCH LIWJIMHAPA HA PACCTOSHUM 5 CM OT HEE.

2. unaronanu pom6a 10 cm u 15 cm. IllapoBasi moBepXHOCTh KacaeTcsl BCEX €ro
cTtopoH. Pannyc mapa 5 cMm. Haiinure pacctosHue OT LIEHTpa mapa J10 TIOCKOCTH
pomoa.

4.2.2.11 DieMeHTHI KOMOMHATOPUKH, CTATHCTHKH U TEOPUH BEPOSITHOCTEH

Oopaszosamenvhule pe3ynomamol, noodaexcauiue nposepke (j1emenmot):

[1P6 07, ITP6 08, I11P6 14.

[1Py 01, ITPy 02, ITPy 03, ITPy 04, I1Py 12, [1Py 13, IIPy 14, I1Py 18, I1Py
19.

NunuBuayanpHas caMmocTosTelbHas padora Ne22
110 TEME «JIeMEHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUHU BEPOSITHOCTEI»
BapuanT Nel
1. B Baze nexat 7 pa3HbIX NUPOKHBIX. CKOJIBKO CYILIECTBYET BapUaHTOB BhIOOpa
U3 HUX JBYX ITUPOKHBIX?
2. CKOJBKMMH CIOcO0aMU MOXXHO TIOJapUTh 6 pa3WYHBIX O OKpPAcKe Msuein
HIECTH MaJIbIIIaM, Bpydasi KaKJoMy MO0 OJHOMY Msuy?
3. CKOJIBKO CYIIECTBYET CIIOCOOOB 3aHATh 3 OJJHOMECTHBIE MAPThI B IEPBOM PAIY
KJIacca, €CJIM B BRIOOPE MECT YYACTBYIOT 22 MIKOJbHUKA?
4. bpomuiensl 2 urpajibHbIX KyOuka. KakoBa BepOSTHOCTH TOrO, YTO Ha NEPBOU
KOCTH BBINTAJIO YKCJIO 4, a HA BTOPOU — HEUETHOE YUCIIO?
5. BeposTHOCTh momnajaHus MO LEJd NPU OJHOM BBICTPENIE Y MEPBOrO OpYAus
paBHa 0.6, a 'y Broporo — (.7. HaliTu BEpOSTHOCTb TOTO, YTO IO LIE€JIX NONAAET XOTS
ObI OJTHO OpyAME TOCIIE TOr0, Kak 00a CIeNaoT M0 OJHOMY BBICTPEIY.

67



BapuanT Ne2

1. Ha okpyxHoctu ormedeHo 10 Touek. CKONBKO pPa3IMYHBIX TPEYTOJBHHUKOB C
BEpUIMHAMU, BBIOPAHHBIMH M3 3THX TOYEK, MOYKHO IIOCTPOUTH?

2. CkoybKuMHU crioco0amu Uil y4acTusl B KOH(QEPEHIMH U3 9 4JIE€HOB HAYYHOTO
o0I1ecTBa MOKHO BBIOpAaTh TPOUX CTYACHTOB?

3. CKoJBbKUMH cIOCO0aMU MOXKHO paccaJuTh YETBEpPHIX JETEH Ha YeThIpex
CTYJIbSX B CTOJIOBOM JIE€TCKOTrO cana?

4. bpocaror naBe wurpainpHble KOCTH. HaillTu BepoATHOCTb COOBITHS, €cCiu
IIPOU3BECHUE NOSIBUBIIMXCS YACEII PABHO 6.

5. N3 xonoawpl kapt B 36 JMCTOB Hayraj BBIHUMAaeTCs OJiHa Kkaprta. Haitu
BEPOSITHOCTH TOTO, YTO AT KapTa JaMa KPaCHOM MacTH.

4.2.2.12. MHo:kecTBA. jieMeHThI TeoOpuHu rpados

Oopaszosamenvusle pe3yromamul, nooaexcaujue npogepke (In1emMennol):
[1PG 01, ITP6 02.
[TPy 01, ITPy 02, ITPy 03.

NuauBuyanbHas camoctosTenbHas padora Ne23
1o teme «Onepanumn ¢ MHOKECTBAMM»

Bapmnant Nel
1. BeimummTe Bce 37IeMEHTHI MHOMKecTBa A, ecim A — MHOKECTBO HEUETHBIX
JIBy3HAUHBIX HATYypaJIbHBIX YUCEI.
2. Haiinure mnepecedueHne W oObenuHEHHME MHOXeCcTB A u B, ecnmu A =
{1,2,3,7,8},
B ={-1,0,3,4,5,7}.
3. Ilycts pnsa pemieHHss HEKOTOPOM 3aJadd  BBIJICICHBI MHOXKECTBA A =
{1,2,3,4,5},
B ={3,4,5,6,7}, C = {8,9,10}. Haiinutre AUB,ANB,BUC,BNC,A\B,B\
C.

Bapuant No2

l. Bemummure Bce dJIEMEHTHI MHOXKECTBAa B, ecnu B — MHOMXECTBO YETHBIX
OJIHO3HAYHBIX YHCEII.

2. Haiigure nepeceueHne u ooweaunenne muoxects A u B, ecmu A = {0, 1, 2},
B={-3,-2,-1,0,1}.

3. Ilycts pns pemieHuss HEKOTOPOM 3aJadd  BBIJICICHBI MHOXKECTBA A =
{1,3,5,7,9,0},

B ={3,4,5,6,7}, C ={1,0,2,3}. Haiitnure AUB, ANB, BUC, BnC, A\B,
B\C.

NunuBuyanpHas camoctositebHas paborta Ne24
o teme «I'padbp»
Bapunant Nel
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1. HeopuentupoBauHublii rpad 3agaH B BHAE PUCYHKA M B BHJAE TaOJHUIIbI.
YcTaHOBUTE COOTBETCTBUE MEXTY BEPIIMHAME 3TUX NPEICTaBlIeHN rpada.
B E

-* I[2][3]4
1

1 1

7

e ] K
—

=1 O O =] LO| DO h4|
p—
—
—
—

G

2. HeopuentupoBanHslii Tpad 3amaH Tabmuued. Haiinure nnmHy KpaTdauiiero
IIyTH U3 BepIMHBI A B BepmuHy D.

A|IB|C|D|E]|F|G
A 10 | 12
B |10 7 1
cCl12 | 7 9 (1
D 4
E 1 3| 2
F 4 1 3 7
G 1 2 |7

Bapuant Ne2
1. Harpy>xeHHbIi HEOPUEHTHUPOBAHHBIM Tpad 3amaH B BUAEC PUCYHKA U B BHUJE
Tabnumpl. YeMy paBHa JaiMHA pedpa, COSTUHSIONIEro BepmrHbl B u D?

1123|456
7

[y
(S

©
| C =~

—
(3]

| O =] Q| DI =
=] S| Ot
o

~1
o
C

2. OpueHTHpoBaHHBIN rpad 3aman Tabnuuei. Haliaure amuHy KpaTuyalmx myTen
mBBEwuus EBB.

A|IB|C|D|E|F|G
A 1|5 3
B| 2 10
C 1 816 |3
D !
E| 6 3
F 1

x| 2 2
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4.2.3. ®oHa TECTOBLIX 3aJaHUI

Ha Brinmonnenue tecta naercs 1 akagemudeckuii yac (45 munyT), B Tecte 30

BOIIPOCOB.

4.2.3.1 Crenenn u kopuu. CtenenHasi QyHKIus

Tecm:

YKaxuTe NIPOMEKYTOK, KOTOPOMY MPHHANIEKAT BCe KOPHH YPABHEHHS

VE—2x+x=1
(=2;2]
(-4;-3)
(=3;-2]
[0;2]

V7 —6xZ2Ny=xXx

Ykaxure abcuuccsbl 00IUX TOYEK rpadpukoB GyHKIMM y=
-1

-1;1

1

0

V6 —4x —x2 -4

= X-Haiigure 3%0 +1

IycTh Xo. KOpeHb YPaBHEHHS
-2

-14

7

16

VX2 +3 -/4x=0

Haiinure cymMmMy KopHeH ypaBHeHHS

YkaxuTe NPOMeKyTOK, KOTOPOMY NPUHAAIEKAT BCce KOPHH YPABHEHHS
x—1=vVx+11

[3;6]

[-2;5)

(0;4)

(-4;-1)
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=V4-x2Mny=x

Yxaxure abcuuccsl 00IMX ToUeK rpagukoB GyHKIUIH y
VZ

V2

2

-2

HaiizuTe cymmy abenuce 06mux To9ek rpaguxos gpynxmmil (%) = VI3X y f(x) = VxZ+22
13

-13

11

2

YKaxuTe NpoMeKyTOK, KOTOPOMY NPHHALJIEKAT BCe KOPHU YPABHEHUSA
V3x+7-3=x

(-7;-1,5)

(-2,1;-1]

[0;3]

(2;8)
=+/3x2 -2

Haiigure cymmy adcuuce o0mmx Touek rpagukos GyHKIui y "
y=2x-1

10. YkaxxuTe NpoMe:KyTOK, KOTOPOMY NPUHAJIEKAT BCe HYJIU PYHKIIUM

11. Haiinnre aGcumcenbl 00X ToYeK rpagukoB GyHKIUM f(x) =

f(x) =vV3 —-2x2—x

(-2;1]
(-2;0]
(1;+e)

[-1;0]
V6 — SXZH f(x) =x
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12. YkasuTe cyMMy adcuucce 06Iux Touek rpagukos pynkmmii ¥ ~ VXZ+64,  y=—20x

e 20

o -16

o -20

o -4

13. Yka:kure NpoMe:KyTOK, KOTOPOMY NPHHAJIE:KAT Bee HY I PyHKIUH
f(x)=v3x+7 —x—3.

o (=2;-1]

o (G1]

o [-2:0]

o [2:4]

14. Yka:xxuTe NpoMe:KyTOK, KOTOPOMY NPHHAJIEKAT Bce KOPHU YPaBHEHUS
V-5x—-1=1-X

™ (—=3;-1]

o 1]

@) (1;6)

o 5-1

15. Yka:xxure NpoMe:KyTOK, KOTOPOMY NPUHA/IEKAT BCe HYJIU (PYHKIUH

fx)=3x+1)—-1—-x.

o [F12)

o (—2;2]

o) [0; 5)

16. Yka:xxuTe NnpoMe:KyTOK, KOTOPOMY NPHHAJIEKAT BCe KOPHU YPABHEHUS
V15 -7x=3 —x

e} (_71 1]

o [5:2]

o 71

o AY) —x2 = — o

17. Mycrs X0 - mo0KNTENLHBIN KOPEHb yPABHEHHSI 4+2x—x Xx—2 Haiinure
3xp+1

o 1
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19.

. Haligure cpeanee apupmMeTrnyeckoe KOpHeil ypaBHEHU

Her nonoxuTenbHbIX KOpHEN

.Mycrb X0 - kopens ypasnenns: V8 — 6X —X* =X+ 6. Hajigure 3— X

5
10
1

-4

YKaxkuTe NPOMEKYTOK, KOTOPOMY MPHHANIEKAT BCe KOPHH YPABHEHHS
V3x+7=x+3

[1;3)

(—=3;-1]

[-1;2]

(=2;-1)

. Haligure cpenHee apugMeTH4ecKoe KOpHeil ypaBHeHUs! V8 —3x—V3x* +2x =0

5
6

V6
-2,5
V5
-5

. . T x — 2
. Haiiqure cpennee apuMernueckoe KOpHeil ypaBHEeHUsI V7 —x =V5x2 +x

Her xopneit

VRT T3 17 = VI 2x _1
5
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23.

24.

27.

28.

31.

. CKOJIbKO KOpHeli uMeeT ypaBHeHHe

. CKOJIbKO KOpHell uMeeT ypaBHeHHe

. Perunte ypaBHeHHe

Haiiute npousBeaenne KopHei ypaBueHus: v =72 —17x=—x.
72

e

Pemure ypaBHeHue 6+5x=x. Ecau ypaBHeHnune umeet 0oJiee 0JHOT0 KOPHS, B
OTBeTe 3aNMIINTE MEHbIINI U3 KOPHEIN.

6

Vvx—14+x=3

OJIUH
ZiBa

HET KOpHEHN

3 J—
. Pemnre ypasnenne ¥ox +1=3x+1
0
1
0;-1
-1

3 R
Pemnte ypaBHeHue Vx—2+V3x-5=3

3

Pemnre ypaBHenue (— 3x + 8)V10 + 3x — 4x2=0

-1,25
2

-1,25; 2

x—v1—-2x=4
OJIUH

JBa

HET KOpHEHN

(x2—9)Vx—-5x2+4=0
-3:1

4:1

3:1:4

Peuwnts ypaBHenue: VxaZ+125=5
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©)

o

o

32.

33.

34.

35.

36.

37.

. Pemiure HepaBeHCTBO

1

V300

0

125

Haiiqnte kopens ypapuenns: VX T 1=x =5
8

3anuumnTe HANMEHbIINH KOPEeHb YPABHEHHUS: 3x—2+x=4

2

CKO0JIbKO KOPHeil uMeeT ypaBHeHue: VE+D(@x +3)=x +3

1

Pemure ypaBHeHue: V=27 — x=11

-148

—41 + 3x=7

Pemure ypaBHeHnue:

30

Pemnre HepaBeHCTBO V4x+5>V5x+4

51

(-0,8:1)

(-02;1]

(0,8:1)

Vx<x—2
(2;+0)

(4;+)

[0; 2)

VaZ —x < =2

A x2
. Pemminte HepaBeHCTBO xe-x

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

(=2;0)

(2;0); (-1;3)
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40. TIpu KAKHMX 3HAYEHHSAX ¢ PellleHHeM HepaBeHcTBa VX t1<2-aggugeren
npome:xyTok [-1; 15)?

o 2

41. PemnTe HEPaBeHCTBO VX+72v-1-x

o [4-1]

o (-7;1]

o [-7;-1]

o (-4;-1]

42. Peninte HEPABEHCTBO Y X+2>x

o (-1;2)

o (-2;2)

° [-2;2)

o (-2;0)

43. Ilpu KaKuX 3HAYEHHUSIX a pellleHHeM HepaBeHCTBa V—2<3- @ ssastercs

NPOMe:XyTOK [2; 18)?

o -1
o (-1;7)
o -1;7

2 _ — -
44. Haiinute Hauobo/blIIEE 11€J10€ pellleHHe HePaBeHCTBA Vx 3x-18<4-x

® 6

45. HaiiguTe KBAaAPAT HAMMEHBIIET0 LEIOr0 peleHns HepaBeHcTBa: V3*° +13 = 1—2x

o /4

46. YcTaHOBUTE COOTBETCTBHE MEKITY HEPABEHCTBAMM M MX 00J1aCTHIO ONpe/ieJIeHHsI:

1) Vvx—2+/2x+5 >3 A) [2; +o)
2) V2x—=20++Vx+15 =5
3) (x—-1)Vx2+1<x?-1

B)R

x3427
W g e a I) (—0; —3] u (0; +0)

B) [10; +e0)
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47.

o

©)

o

48.

50.

51.

HajiguTe 00J1acTh onpenesieHusi BbIPasKeHHSI:
x>7

x<7

x<7

x>7

. Y5—-x
Haiigure ob61acTh onpeieieHnsi BHIPAKEHUsI:
x>5

X>5

X<5

x<5

. HaiiauTe o0s1acTh onpeneneHusi pyHKIUHK: 16-x2

XxX<0,x#* -4

1
X+ -
4

x<0,x++14
x=0x++44
x=0
x=0,x+4

1 17

206-.20°6

Hpe}ICTaBbTe B BU/I€ CTEIICHU BBIPAKEHUE

17

203

18

2012
20°
400°

112
(124] 12°

IIpeacraBbTe B BU/AE CTENEHU BbIPaskeHUE
122

Vx-=17
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52.

53.

54,

55.

56.

S7.

58.

59.

60.

123

1213
125

2 2 2

( 22— /16—): =

3 3 27
Bouruucianre
-9

\/27(2 -x—-0 = —x

Pemiure ypaBHenue Y-<¥ - = =1 . EcJau ypaBHeHue uMeeT 0oJiee 0THOT0 KOPHS,
TO B OTBET 3aNUIINTE CyMMY BCeX €ro KopHeii
-2

Pemnte ypauenneV2X +37 = X + 1. Ecin ypaBuenne umeer 6o.tee 0qHOro KopHsi, T0
B OTBET 3aMHIINTE CyMMY BCeX €ro KopHei

6

2

Peumnte ypanenme. ¥ VX —1 =X —1=0gcuy ypapnenne umeer Gotee ogmoro

KOpPHS, TO B OTBET 3allMIIUTE NMPOU3BECICHUEC BCEX €TI0 KOpHeﬁ

2

2 _ —_— —_— =
Pemnre ypaBHeHHe @-9)(Y3-22-x) = 0. Ecau ypaBHeHHe uMeeT GoJiee OTHOTO
KOPHSI, TO B OTBET 3aNMIINTE MPOU3BeIeHNEe BCEX ero KOpHei

-3
3 I

f(x)=x% = 2x + 3x2

J1s1 3aganHoil GyHKIMH HaiiquTe 3Ha4yenne f(4)

6

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

B | —

Jost 3aganHoil GyHKIHHA HaiiguTe 3nauenue f(9)

24

B oTBeT 3anMIINTE KOJHMYECTBO

4
I ’ 27
\ 9'\/5 +3 T
3
HajiguTe 3HaYeHUe BbIPAKEHUSA .

HATYPAJbHBIX JAeJIUTe el MOJy4eHHOT0 YUCJIA.

15

4 113 3/ 64
2= __ 7|22
256 125 o
Bourumncanre . OTBeT 3anMINTE B BU/IE AeCATUIHON IpoOHn
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61.

62.

64.

65.

. Haiinure o0J1acTh onpenenenus pyHkuumn

0,45

6
11
(1, 546336 +4,5336+/6 )
HajiguTe 3HaUueHHe BbIPAKEHUS
BCEX HATYPAJbHBIX JeJUTe/Iell MOJyUYeHHOT0 Yuca.

12

. B oTBeT 3anumuTe Cymmy

Bri0epuTe BoipaxkeHus, 00JblMe eJUHULBI

1) 3,77, 2) V7, 3)2,78%,4) 0,999 5) 0,610

133.333%]1
33.333%)

33.333%p
133.333%}4

33.333%5

. Ecain pyHKIMA uMeeT 00paTHYI0, TO rpadguk o6paTHOil PYHKIHMH CHMMeETPHUYeH

rpa¢guxky 1aHHON PyHKIIUM OTHOCHTEJIHbHO
ocu abcuuce
OCH OpAUHAT
IPSIMOM y=X

T000# TIpSAMOi

MoHoTOHHAs1 PYHKIMS SABJISAETCS

obpaTtumon

Pemure ypaBHenue 3-—x—x*=x U YKAKHUTE IPOMEKYTOK, KOTOPOMY
NMPUHALJIEKAT KOPHU YPABHEHUA

(—o0;0)

(1;+)

(-5:7)

(-7;0,5)

y= Va4+3x—x?
(—0; +w)

(—o0; —1) U (4 +o0)

(—o0;—1] U [4;+00)

[—1;4]
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67. Vrcamrura nnorcaergg, KOTOPOMY NPHHANIEKAT KOPHHU YPABHEHUS

©)

©)

Vx2 —5x+15=3

(—;0)
(0; +)
(—o=;2]

(2;+0)

68. YkaxuTe NpoMeKyTOK, KOTOPOMY NPUHAAIEKAT KOPHHU YPABHEHUSA

70.

71.

V3xZ2—2x+4+1=+v2x%2—6x+13
[2; +e0)
(—o0; 5]
(—o0;2)

(-8;3)

. KopHu kakoro ypaBHeHusi IpUHAJIEKAT NPOMEKYTKY (-1;1)

x—6=+2x+12

VBx—3—y2x—1=+3x-2
x+1l=+-1—x

HaiiuTe BhIpakeHue, 3HAUYCHHE KOTOPOro COOTBETCTBYET CyMMe KOpHei
HPPALMOHAILHOIO ypaBHeHHs: X T 4 =+vV28+12x

24—%’3 . 4zv’§—1

(V20— V5)V20
(WZ+12)’

7+\24

Bblﬁepl/lTe HEBEPHDLIC YTBEPKACHUA.
Crenennas QyHKIHA ¥ = X%, T/Ie I - HATYPATBHOE THCII0, 00IaaeT
CIIeYIOIHMH CBOHCTBAMH:

1) oGmacTs ompeie/IeHHs - 1I000e IeCTBHTEIBHOE YHCIO;

2) MHOKECTBO 3HAUEHHI - 1H000€ IeHCTBHTEIbHOE YHCIIO;

3) dyuximg uéTHAA;

4) QYHKITHA OrpaHHYIeHa CBEPXY;

5) pyHKIHA TpHHHMaeT HauMeHbInee 3Hauerue y=0 npu x=0;

6) pyukung sBIseTcs yObBatomeii Ha mpoMexyTke x>0 U BozpacTaromei
Ha poMeKyTKe X<0.

33.333%p
133.333%]1
133.333%]3

33.333%
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Crenennas GpyHKIuA y = X°*1, re n - HATYpaIBHOE YHCIIO, 06TaJaeT
,CIeyIOITHMH CBOHCTBAMH:

1) obmacTh ompe/ieNeHus - MHOKECTBO eifCTBHTETBHEIX THCET,

2) MHOJKeCTBO 3HaUeHHIT - MHOKECTBO JAeHCTBHTEIbHBIX THCET

3) byHKINA HEUETHAS;

4) byHkIHs sIBIsETCS yORIBAOII S,

5) GpyHKIHA ABIAETCSA OrPaHHYEHHOI CBEPXYy.

o [3.333%]1
o [33.333%p
o [33.333%p

o [33.333%)4
o [33.333%5

7 2
73. CpaBHHUTE 3HAYEHUS BhIPAKEeHUIt (5) "
® fepBoe OoJibIe
O paBHBI
O TepBOE MEHBIIIE

O BTOpoe Ooublie

)" ()
74. CpaBHUTE 3HAYeHHs BbIpaKeHMid ‘15 16
O TepBOE MEHbIIIE

o BTOpOE OO0JbIIE

O pPaBHBI

® BTOpPOC MCHBIIEC

4V3) 3 u (3V3) 3

75. CpaBHHTe 3HAaYeHHUS BbIPpaKeHUIl

o aBHbl

° nepBoe MEHBIIIe

o BTOpoe MEHbIIIE

° BTopoe OombIIIe
o HepBoe OombIIIe

o [33.333%5
* B33.333%5

72. BbiOepuTe BepHbIe
yYTBep:KICHHSA.
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(2V6) " u (632)°°

76. CpaBHHTE 3HAYEHUSA BbIPasKeHH
O TIepBOE MEHbILIE
O paBHBI

o BTOpOE OO0JbIIE

® repBoe Ooble

1

77. B KakMX KOOPAMHATHBIX YeTBEPTAX JIEKUT rpapuk PyHKIMHU y=|x[3

o I nlIV

o III n IV
° Il u II
o Il u II

. A2 v
78. Haiimure obacts onpenesenuss yHkuuu YV = 3x*—2x—5 B orer 3anummTe
HaMMeHbIIee MOJOKHTEIbLHOE HeI0€e YHCI0 U3 00/1aCTH onpeae/IeHHst

o 2

5

y y = .
79. HaiiguTe 061acTh onpeaeaenus GpyHKIUH V17-2x Kakune u3 unce] He BXOIAT B
00J1acTh onpeesieHus1 JaHHOH PyHKIMHU

o 0

° 10

o F50%]-100
o F50%)3,3
o —10
o [50%)9,4

4 1 327
80. Berumeamre ¥ '° V' Orper 3anmmmTe B BU/Ie AecATHYHOI APOOH
o 225
_ 5—x
81. HaiiguTe o61acTh onpeaeaeHuss QyHKIIHH V10x—6 Kaxue u3 uncen BXOmAT B

o0J1acTh onpeeseHusi JaHHON pyHKIMH

o —3
° B3.333%|l

e [33.333%]100
o }33.333%-0,25
o [33.333%]|-16



82.

83.

@)

@)

@)

84.

85.

-33.333%)0,45
3.333%)0,65

_ |x—=6)2-(x+11)
2 y - 3—x
Hajigure o0acThb onpeaesenuss GQyHKIuu B oTBer 3anuInuTe

HaHOoJIbIIIEE 1[eJ10€ YHUCI0 U3 00J1aCTH onpeaejeHust

2

BblﬁepHTe BBIPAKCHUHA, KOTOPbI€ MCHbLIIIC €INHUIIbI

1) 377 ) V2, 3)1,7355, gpo797; 5)25'; ¢) V(0,99)°

33.333%]1
133.333%)
133.333%3

33.333%4
133.333%)5

33.333%

BoiuucinTe 3HaYeHHe YHCI0BBIX BbIPAKeHUH U BblOepeTe Te, 3HAUYeHHe KOTOPbIX
Bi[0)fE (I’
1) 7 7Nz ) V49 -%/49 . 3) 10491

g) (V63-V28) V7. ¢ (VI5-60)-VT5
PaBHO HANMEHBILEMY IPOCTOMY YHCILY. ;

50%)1
[F50%)2
50%)3
F50%0
[50%)

Bprunciaure 3HAYEHHE YHMCJIOBBIX Bblpameﬂﬂﬁ Hu BblﬁepeTe T€, SHAYCHHUA KOTOPLIX
V2,8/4,2 787

1) 024 ; 2) V7 3)(\/ﬁ—ﬁ)-(M+ﬁ)

Vo, ;

™~

4) V49-Y49; 5) V65 — 567

PaBHBI

50%]1
[50%)2
[50%)3
50%/4
[50%)5
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86. Kakasi u3 1aHHBIX (PYHKIUH SABJIsIETCHA YeTHOM

o

©)

o

87.

90.

o

y=x6-x3
y=3x4+2x2
y=(x-1)?

y=3x2+2x-1

Onpenesure HAa KAKOM YepTe:ke U300pakeH rpapuk HeYeTHOH (PYHKUMH U YKAKUTE

1) | v | 2) |
e 1 H
\ 1/ !
/ \\ ;
(1] ol /1 x of 11 X
} -
3) Y | 4) Y
\ 1 1 |
1 [ \ J/
1 1
0| x
\ 0] 1 X
\ 10
{ »‘ | I
€ro HoMep
1
2
3
4

. B kakom MPOMEKYTKE JICKUT 3HAYCHUEC BbIPAKCHUS 743

[-2;0)
(1;5]

(-2;2)
(-8;0)

. Nana pynxuus f(x)=x2°23-1, Pacnosoxure B nopsiake sozpacranus f(-2), f(2), f(1)

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

CKoJILKO penieHuii nMeeT ypapHenue X°=19

o
19
2
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91.

93.

@)

@)

. CpaBHHUTe YHCJIA:

. CpaBHHUTe YHCJIA:

1
38

2
3 1 3,1 10Y 3
BYEE PR (2—) L
Beruucinre 3HAaYeHHe BbIPasKeHH I 4 3 27 Haiinure moayanb

Pa3HOCTH IOJYYCHHBIX 3HAYEHHUH U BIMIINTE B OTBET B BHAE AeCATHUHOM HpOﬁI/I

0,9375

16/2x—3

Y =13
[x2
. Kakue u3 yuces He BXOAAT B 00J1acTh onpeaenaeHusi GyHKIUH x“+2x-8

3.333%/-1
-33.333%2,099

33.333%)
-33.333%{2023

33.333%00,5
[33.333%I1

_ 22\2 5x-2
Y = 171
vxZ-x-30
Kakmue u3 yucesn BXoAAT B 00/1aCTh onpeeieHUs (PyHKIUH

133.333%)0
33.333%1

33.333%p
133.333%)6

3.333%)2022
-33.333%-1
-33.333%-10

(—2v3) u(-3v2)’

MepBOC MCHBIIIC

paBHBI

nepBoe 00JIbIe

BTOpOE 0OJIbIIIE

(-3v8) u (-5v3)’

paBHBI

nepBoe 0oJIbIe
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® BTOpOE OOMBIIE

O BTOPOE MEHbIIIE

5 32 3 1
T3 T 27
96. BeruucJure

o -1
3 4
97. PaCHO.]IO)KI/ITe qyucjia B nopﬂzuce B03paCTaHI/Iﬂ: ﬁﬁ’ \/§
o V3VZVE
L, VI V52
. VZU3 15
o VZY5%3
o VBEV2
o V52,3

98. Pacnosio:kuTe YHC/Ia B MOPSIIKE BO3PACTAHUS: V17,34,V
o VIT.¥4,Ve
o Y17, V6,V4
V4,917, V6
o V4,V6, 17
o V6,V4,Y17
o Ve¥17.V4

99. BeruucJiaure

e §
512 3z
iz 3128

100. Berumciure

e 375

2 2 5
( ’4177 ’6): ’—
3 3 27
101. Bbrumcaure . B oTBeT 3anuIIKMTE KOJMYECTBO HATYPAJIbHBIX

aeauTenei IMOJYYC€HHOI' 0 YMcJia.

. OTBeT 3anuMIINTE B BU/IE AeCATUYHON APOOH

e 3

Ve —2vi7-Y6+2vi7 - Yvi7 +3-YVi7 -3

102. Bbluuciure



o -4

103. Haiigure 0,258, rae a — 3Ha4YeHHe BbIPAKEHU

V6 —2v5-V6 +2v5 + 8 —v37 - /8 + V37

e 125

3

1 1
18
104. Beruuciure V8

o /4

3
105. PacnosoxkuTe 4HC/Ia B OPsiIKe YObIBAHMSI: V9,2,5

o V9,25
o V9,452
e V5.V92
o V5239
o 2395
o 2,539

106. PacmoJsio:kuTe YHciIa B NOPsiAKe YObIBAHUS: V3,V6,V10
o V3,V6,VT0
o Y8.V3YTo
. Y1036
o V3.Y10,%%
. VI0Y6,V3
V6,v10,v3

3|l 4 2, 4
107. Bbruuciaure N 5V5V52- V5. B oTBeT 3anumuTe 3Ha4eHne Bbipaxkenus (a:0,001),

rae a — pe3yJbTaTr BbIYUCIECHUS.

e 5000

(4—+3)-v19+8V3

108. Bprumciure

e 13

(2++3)-V7—-4V3

109. Bbruuciure

o 1

110. Crenennoii pyHkuueii Ha3bIBaeTcss GyHKIMA BHIA:
88



y:xp

o Y=pX
_ X

o Y=P
_z

o Y=

111. TI'padux, koxoi pyHKINH, H300pakKeH HA KAPDTHHKe:

« Y= x2n~'
— 2N

o YTX

R'E ):'2”
— -2n-1
=X

R y

112. Yka:kurTe HOMep PUCYHKA, HA KOTOPOM H300paxeH rpadpuk HeueTHOH PyHKIIUH

o

o 2

113. Bce gonmycTumble 3Ha4YEeHHs NlepeMEHHON X HA3BIBAKOTCH. ..

O 00JacTbIO 3HaYEHUH (PyHKIUN

001acThIO OnpeaeneHus GyHKINH
O OOHOTOHHOCTHIO (PYHKIIMH

O OrpaHUYEHHOCTHIO PYHKLIUHU

114. Bce nomycTuMble 3HaYeHHUs NlepeMEHHON Y Ha3bIBAIOTCA...

® 00acThIO 3HAUEHUH (PyHKIIUH
o o0macThio onpeaeneHus GyHKIuu
O MOHOTOHHOCTBIO (DYHKIIUU

O OrpaHUYEHHOCTHIO PYHKLIUHU
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115. OmnpenesieHne NPOMeKYTKOB BO3PACTaHMsl WIH YObIBaHHS QYHKIMHU HA3bIBAETCH. ..

o OO6nacteio 3Hau€HUN PYHKIMU

o OobnacTeio onpeaeneHust PyHKIUN

® MOHOTOHHOCTBIO (DYHKIIHH

o OrpaHMYeHHOCTHIO (DYHKITHH

116. @yHknusa Ha3bIBaeTCsl BO3pPacTalolell HA HEKOTOPOM NMPOMEKYTKe eCJIu:

® (QoJblIeMy 3HaYCHHUIO IIEPEMEHHON X COOTBETCTBYET OOJIbllIee 3HAUEHHE IEPEMEHHOM Y
o OonblIeMy 3HAUEHHUIO IEPEMEHHOM X COOTBETCTBYET MEHbIIIEE 3HAUCHHUE IEPEMEHHOH Y

O paBHOMY 3HAYEHHIO MIEPEMEHHON X COOTBETCTBYET paBHOE 3HAUYECHUE IEPEMEHHOI Y
117. ®ynkuus Ha3bIBaeTCsl YObIBAIOLIEH HA HEKOTOPOM NMPOMEKYTKE eCJIM:
o OonpleMy 3HaYCHHIO IIEPEMEHHON X COOTBETCTBYET OOJIbIlIee 3HAUCHHE IEPEMEHHOM Y

® (QoJbIIeMy 3HAYCHHIO TIEPEMEHHOM X COOTBETCTBYET MEHbIIIEE 3HAUCHUE MIEPEMEHHON Y

O PpPaBHOMY 3HAYCHUIO nepeMeHHoﬁ X COOTBCTCTBYCT paBHOC 3HAYCHUC nepeMeHHoﬁ Yy

118. BcraBbTe mponymentoe ciioBo: Oyukmus =f(x), onpeieJieHHAsl HA MHOXKecTBe X,
Ha3bIBAaeTCA ... HA MHOXKecTBe X, eCJIM cyliecTByeT Takoe ynciao C, uto s J1000ro X

M3 MHOKeCTBa X BbINOJIHSAETCS HEPaBCHCTBO f (.’B) > C .

® OrpaHUYECHHOH CHHU3Y
O OrpPaHUYEHHOU CBEPXY
O OrpaHUYEHHOU COOKY

O OrpaHMYECHHOUN

119. BcraBbTe nponymentoe ciioBo: Oyukuus =f(x), onpeieJieHHAsi HA MHOXKecTBe X,
Ha3bIBaeTcH ... HA MHOXKECTBe X, eCJIM cylecTByeT Takoe ynciao C, 4yro ajs a1000ro x

fl) < C

W3 MHOKeCTBAa X BBINOJHACTCS HEPABEHCTBO
O OrpPaHUYEHHOU CHU3Y
® OrpaHUYEHHOI CBEPXY
O OrpaHUYEHHOI cCOOKY

O OrpPaHUYECHHOU

120. BwbiGepuTe Bce BO3MOKHbIE BU/IbI CTENIEHHbIX (PYHKIHI B 3aBHCMMOCTH OT
MOKa3aTe/s CTeNeHU

® [16.667%|[loxazaTenb cTeEHN — YETHOE HATyPAJIbHOE YHCIIO

o 16.667%|[loka3arens CTENEHN — MTOJOXKUTEIILHOE KOMIUIEKCHOE YHCIIO

o [16.667%]lIoka3aTens CTENEHN — MOJIOKUTEIBHOE UPPALIMOHAIBHOE YNCIIO0
® [16.667%|[loxazaTenp cTEEHN — OTPUIIATEILHOE Y€THOE 11€10€ YUCIIO
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o

-16.667%o|l loka3zaTenp CTENEHN — OTPULATEIBLHOE KOMIUIEKCHOE YHCIIO
16.667 %l loka3zaTenp CTENEHN — HEUETHOE HATYPaIbHOE YUCIIO
® [16.667%|[loka3aTenb CTENEHN — OTPUIATEILHOE JPOOHOE YHCIIO

® [16.667%|[lokazarenb CTENEHN — OTPULIATEIIBHOE HEUETHOE 1IEJI0€ YUCIIO
o [-16.667%| lokazarenp cTeneHn — OTpULATEIbHOE HPPALMOHAIBHOE YUCIIO

® [16.667%|[loka3aTenb cTENEHN — OJOKUTEIBHOE IPOOHOE YUCIIO

121. BbiOepuTe U3 HepevncJeHHbIX GyHKUMI yObIBaomme Ha npomMexyTke (% + ),

T a3 —
) Y=T L Y=T g YT

122. TlocraBbTe B COOTBeTCTBHE (PYHKIMH ee rpaduK
A
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123.
A

124.
A

ITocraBbTe B COOTBETCTBHE (PyHKIMH ee rpapuk

ITocTraBbTE B COOTBETCTBHE (PyHKIMH ee rpaduk

=
#

8
7
5
6
SR
iR
w¥=TT g x=1 5 ¥y=-x, y=x"
9
8
10
7
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4.2.3.2 Tloka3zaTeabHasi QyHKIIUA

Tecm:

4-x _
Pemure ypaBHeHue 3" =27

(=15
Pemnte ypaBuenue “5V5

1

3

Ol W=

. 42x . 45 — 4_—3x
. YKaxure MPOMEKYTOK, COACPKAIIUA KOPECHb YPABHCHUA

(—o0;—1]

(—0,8;2]
(2;3,5)
[4;10)

&=

Pemute ypaBHenue

-2

N =

. 22x ~ 32
. YKaKuTe NPOMEKYTOK, COAePKAIIHII KOPEHb YPABHEHHS

[—3,5;0)
[0;2)
93



[3,5;4,5]
(5;8)

Yxkaxure NMPOMEKYTOK, couepmamnﬁ BC€ KOPDHM YPpaBHECHUSA

(-11)
(—0;-2)

[—2;2]
[3;5]

7x2—6x =1
Peniure YpaBHEHHUE

0;6
0

6
-6

Pemmnte ypaBHeHHe (13
-13

13

-1,5

1,5
10x . r—4 _ 6
Pemure ypaBHeHune 575 =57

1
2
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0’22)&

11. PemnTe ypaBHeHue 0.2% 0.2 = s
o 0
e 38
o -8
o 4

xZ+4x+2 — 32x
12. HaiiauTe cpeanee apuMeTHYecKoe KOPHel ypaBHeHHA

o 2
o -2
o 15
e -15

13 KaKOMy HpOMe)KyTKy HpI/IHaIIJIe)KI/IT CYMMa BCEX pa3JII/I‘{HI)IX KOpHeﬁ ypaBHeHI/Iﬂ
19x2—10+9 =1 )

o (=w—=10]
5 (=10;0)
o [L10)
o [10;+0)

14. Pemnte ypaBHenne 4 = 52

e (
o 2
o -2

o Her xopHei

f(x) = 2,75%%2

15. [Ipu kakuX 3HAYEHHUAX X 3HAYEeHUEe PYHKUMHU He 0oJIbIIIe U He

16

MeHbIre 1217
o -1
o 2
o 05
e 05

16. Moka3aTenbHOI siBJIsieTCS QYHKIMSA

y = 56%

5 y=2x%+3x—4
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— .34
o y=x

17. Yxaxure pyHKUIMIO, KOTOPasi sIBJIsieTCs BO3pacTarouiei

y = 5}6—2x

o y = 0,6_2x

. -6

X

(@ @) ana (6B

18. PacnosioxkuTe B NOPsiAKE BO3PACTAHUS YHCIA 3B
OTBET 3alMIIUTe HOMepa 0e3 MpodesIoB, 0€3 3aNATbHIX U APYTUX J0NOJHUTEIbHBIX
CHMBOJIOB)

o 4132

PDy=25; 2y=25+1; Jy=04"*"1; gy=04W
19. IMocTaBbTE B COOTBETCTBUE (PYHKINHU ee rpadpuk

1

b
2

r
3

A
4

B

— 22X _

20. YkaxuTe MHOKeCTBO (00,1acTh) 3HAYeHUI PyHKIUM y=3 3

o (—=3)

o (734w

o [=3;+x)

[3;+c0)

o

2>2x—6

— 3x+1 — [z
=1,5 Vly—(3

21. YkaxuTe abcuucey TOUKH nepecedeHus rpagpukos GpyHKumii”

o 1
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o -5

o -1

22. Nana dpynxuus/ ®) = @* Yzpecrno, 4ro f-2)=1s. . Haiignre f(0.5),
e 05

e 05

23. Kakoe CBOICTBO CTeneHH He CYIIeCTBYeT

. (a¥)¥ = a**Y

(ab)* = a*b*

a’=1
o

=aq*
24. O6aacth onpenejienust GyHKIUA y
o X-moboe
o X-mo6oe, X # 0
o X>0

o 3ampyousaioce omeemums

25. Kakue u3 cjieyomux yTBep KAeHUil ABISIOTCA MOKA3aTeIbHBIMHI

2y—7*=8
— 6114
5 Y= 6x* + 2
o Y=2x+5
— 0
5 Y=x 7
1\04x-2 B
26. YKaKuTe NPOMEKYTOK, KOTOPOMY NPHHAVIEKUT KOPeHb YPABHEHHS (E) = 125.
o (=%-2]
o (=2;0]
(2;4]
o
o (0:2]

27. Kakue u3 nepe4ucjieHHbIX MOKA3aTeJbHbIX (PYHKIU ABJIAIOTCH YObIBAIOIUMHA?
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o

o

x
y:4-97

28. YcTraHoBHTE COOTBETCTBHE MKy BUAAMHU MOKA3ATeJIbHbIX YPABHEHUI

29.

31.

1) 44x-1 +3- 44x=3 _ 44x-2 — g0

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

4) 3X=5 — 7x=5

YPaBHeHI/Ie, pemacMo€ C ITIOMOIIbIO BBIHCCCHU S O6H.I€FO MHOXHUTCIIA 3a CKO6Ky

1

DOyHKUUA Y= ( 10) ABJIACTCA

BO3pacTaronien
yOBbIBaroIei
MEPUOANYECKON

YEeTHOU

9

x
. DyHKIUA y= (ﬁ) ABJISETCH

Bospacraronieit

YorIBaroniei
[Tepunonuueckoi

Heuernout

ypaBHeHI/Ie, pemacMocC C IIOMOIIbIO CBOMCTB CTECIICHHU

ypaBHCHI/IC, MIPpUBOAUMOC K KBAAPATHOMY

OI[HOpOI[HOC IIOKa3aTCJIbHOC YPAaBHCHUC

Bei0epere pyHKIMIO, KOTOPasi SIBJSIIOTCS MOKA3aTEJIbHOM

y=x
y=(x+5)3
)=
y=12x
y = 3x+s
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32. BoiOepuTe BepHOe yTBep:KIeHUE

31,4—3 > 31,4—

31,4—3 < 31,4—
O

31,4—3 — 31,4—
O

33. BoiOepuTe BepHOe yTBep:KIeHUE
0 3162 >0 3170
0 3162 <0 317{]

0 3162 =0 3170
O ’ r

34. BoiOepuTe 4ncii0, KOTOpPoe MeHbIIIe 1

3
o 172
. 17"%
o 0977

2,5
. G

-0,8
. 6

35. BoiOepuTe unci0, KoTopoe 0oJibie 1

3
1772
O
7
. (0,97
5 -0,8
. @)

36. BeioepuTe 4ynci0, KoTopoe 6oJibie 1

3
1774
O
o (09
(0,977

37. BeibepuTe ync10, KoTOpoe 0oJibIe 1
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3
1774
@)

V7
. 09

6

38. Cpenu npeniokeHHbIX GYHKIMIT BLIGEPETE BO3PACTAIOIIYIO
g X
y=\—
oo=(a)
y =(0,3)*
o y=21%

39. Cpenu npeasioxkeHHbIX GyHKIUI Bbi0epeTe BO3PACTAIOLIYIO

y=(3)"
)
y =(0,3)*

@)

40. Cpean npemioxeHHbIX (PYHKIUI BbIOepeTe YOBIBAIOIIYIO

y=1(0.2)"~
y=(7)
. G

41. Cpenm npeasioxkeHHbIX GyHKIUIH BbiOepeTe yObIBAIOILY IO

y=(02)"*
4 X
RESEs
o V=127
. X—3
42. Haiigure obsacth onpenenenust pynkuun f(X) = 3 g
L (=)
o (F03) U (3+)
o (Fxi=2)

(—00;—2) U (—2;+0)
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43.

46.

47.

. Pemnte Hepasencreo (1/3)° <

1 17
Haiizure 061acTh onpeneienus GyHkuun Yy = \1— (ﬁ) 2

[3,5,+0)
[14;+00)
(14;-+0)
(—o0i14]

X——
1
. YKaKuTe NPOMEKYTOK, KOTOPOMY NPHHALIEKAT KOPeHb ypaBuenuss 3 2 -3 =1

[-4,-2]
(-2;-1)
[-10]
&2)

2
. Haiinute npounsseaenne Kopueii ypasuenus 3 = 243

-6

-4

4

6

Peumure ypaBuenne 2° (2)X = ;

-2

i A/X-1 1
CKo0J1bK0 KOpHeil umeer ypaBuenne 27 =+/9

aBa
OJUH
TpH
YeThIpe
1
27
(—o0;—6]
(—o0;-12]
[-6;+00)
(—0;-1,5]

. Pemnre nepaBencreo 81> 9%

(~0:0,75)
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50.

52.

(0,75;+0)
(—0;—0,25)
(-0,25;+0) .

1 1
PemmuTe HepaBeHCTBO (g)3X+4 + (g)3X+5 >6

2
(—OO,—lg)

2

. Haiigure o6;1acTh onpeneienns pynkuun f (x) = /27" —16

(L+0)
(—o0;=1]
(—o0i-1)
[1;+00)

l 3x-7

Hajigure o0sacTb onpeaeseHuss QyHkuuu Yy =
7
[ i+0)
3

(—o0;—

PR N
. YKaKuTe MPOMEKYTOK, KOTOPOMY NPMHAMIJIEKHT KOPEHb ypaBHenuss 4 ° = (E) "

(-4,-2)
x2)
[2:4]
(4:6)
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54.

55.

S7.

Haiigure cymmy KopHeii ypaBHenuss 497> —50-7* +1=0

-2
27

Pemnre ypaBHeHnue (:_;)X -3 = 125

1,5
2
3
1

. CKoJIbKO KOpHeii nMeeT ypaBHeHHe 21— 2. 32

OJINH

JABa
HH OJJHOI'O

TpHU

Pemure HEPABEHCTBO (;) 2 _1<0
2
( 5)
2
_oo; _
( 5]
1
—,+0
( c )

[§;+oo)

. Pemute nepasencTso 49-7% < 7%

(—1;400)
(—0;3)
(—0,5;+0)
(—00;0,5)

. Pemute nepasencteo 0,3 —0,3% >0,7

1
(—OO, E]

(o)
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60.

63.

64.

65.

1
(—OO,—E)

[é;+oo)

X

Haiizure o6iactb onpegenenns pynkunn T (X) = 22%
(—o0;2) U (2;+0)

(=o0;2)

(2;+00)

(0;2)

. Haiigure o0acTe onpenenenus pynkuum Yy = \/m

!
(_001 g)

. YKaKnTe NPoMe:KyToK, KOTOPOMY NPHHALIEKHT KOpeHb ypasHenusi 4" — 2% =24

(2;4)
[1,2]

(0:1)
[4:6)

HaiizuTe cymmy KopHeii ypapuenus 6° 2 =1

2

Pemnte ypaBuenne 5°-2° =01°

3

1
CKo0/1bK0 KOpHeii uMeeT ypaBHenue 3° (g)m =243

OJIH
TpHU

Ba
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66.

70.

71.

HHU OJHOI'O

Pemnte HepaBencTso 4" > ;
(—00;-0,5]

[0,5;+x)

[-0,5;+0)

(—o0;0,5]

4
. PemnTe HepaBeHCTBO (ﬁ)ﬁx'3 <1

(—0;2]
[0,5;+x)
(=o0;4]
[4;+0)

. Pemute nepaBencTso 2 + 2% <20

(—0;2]
(—o0;2)
[2;+00)
(—o0;—-2]

. Haiigure o6aacth onpenesenusi pyaxkuuun f (x) =+/1— 7% . 49

[-2;0]

[0;2]

(—o0;2] U [0;+00)
[-2;2]

1
Haiigurte o0sacTh onpenesnennss ynkuum Yy = \/ﬁ

[0;+00)
(—0;0]
YKa:KkuTe NPOMEKYTOK, KOTOPOMY MPHUHAIJIEKUT KOPEHb YPAaBHEHHUS
3?43 +3 =39
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[-2;0]
[2;4]
(4:9]
(0;2)

¥ -2x-1 _
. HailiguTe cymMmmMy KOpHeil ypaBHeHUs 3 =23

2

X . X — 3
. Pemmure ypaBHeHue 0.37-3" =3/081
2

3

[EEN

3
2
1

m)m: 1

. CrosibKo KopHeii umeer ypasnenne (0,1° 10°
Ba

OJINH
HU OJTHOTO

TpH

. Pemnre nepasencreo 0,4 > 0,16
[1,5;+00)

[-0,5,+0)

(-o01,5]

(—00;—0,5]

. Pemnre Hepasencreo 37" > 277
(1.5;+0)

(-01,5)

(—00;—3,5)

(3,5;+0)

2x-1 2x-3 8
. Pemnre nepaBencreo 37 —377 < 3

(—o031)
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81.

82.

. I3 npuBeieHHbIX HUKe QYHKIUI YKAKUTE MOKA3aTeJIbHbIE

y=x
y=J7—x

1
=2

F50%]"
50%)” =

. A3 NPUBECACHHBIX HUYKE yTBep)KI[eHI/Iﬁ BEPHBIMHU SIBJSIOTCH:

cpyHKuHsI y =a" IpuHUMAeT B HEKOTOPOH Touke 3HaYeHue 0;

(I)yHKuHsI y=a" SBISETCS HEYCTHOM;
cbyHKuH;I y=a" nepecekaeT ock Oy B Touke (0; 1);

(I)yHKum[ y=a" NPUHUMACT TOJIHKO MOJIOKUTEITHHBIC 3HAUCHHUS.

. ITpu KaKkuX 3HAYEHHUNAX X BoIpaxkenuu 4" 6oJbuie 1?

Kopenb ypaBHeHUsI J2r \/3_" =306 paBeH
4

x+1 4 9
Boipakenue 2a, rie a - KOpeHb YpaBHEHUsI (EJ = (7] , PABHO

9
11
-11
-9

2x

. HauGouib1ee nesioe 3HaueHue x, yaoBiaerpopsiionlee Hepasencrsy 107 <01, paBHo

-3
-4
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o 0

o He cymectByer

84. HauMeHblliee 11eJ10e 3HaYeHHe X, Y/I0BJIeTBOPsIIolee HEPABEHCTBY 2 * < J2, PaBHO

e (
o -1
o 1

o He cymectByer

X

85. HanmeHblIee mejioe 3HAYEHUE X, YIOBJETBOPsIIOIIee HEPaBeHCTBY 4 2 <8, paBHO

o He cymectByer

86. U3 npuBeeHHBbIX HHKe QYHKIUH YKAKUTE MOKa3aTeIbHbIe:

o

=x3
Y
o y:\/15"

y
o 50w

. 5o 3
87. M3 npuBeeHHBbIX HHKE YTBEP:K1eHNIi BEPHBIMH SBJISAIOTCS:
o (byHKuHﬂ y =a" He npuHuMaeT 3HadeHue 0;

o d)yHKuI/IH Y =a" sABISIETCS YETHOM;

° (byHKum y=a" nepecekaet ock Oy B Touke (0; 1);

° q)yHKuml y =a" MPUHUMAET TOJILKO HEOTPHUIIATEIFHBIC 3HAUCHUSI.

88. Ilpu KaKuX 3HAYeHUSAX X BbIPasKeHUH S5° MeHbue 1?

o x>0
e x<0
o x>1
o x<1

89. Kopenb ypaBHeHHs \/§ \/§ =225paBen
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90.

91.

92.

93.

4

IIpousBenenue kopHeii ypaBHenusi 36" —4-6" —12 =0 paBHo

1

29x%-8x 4 8x2-29x
CyMMa Kopﬂeﬁ YPaBHEHHs (ZJ = (ﬁ) paBHa

-37
37

1
-1
CymmMma kopHeii ypapaenuns 4° —10-2° +16 =0 paBHa

4

4
Boipasenue 0,3+a, r/1e @ - KopeHb ypaBHenus 34 = % , paBHO

0,7
1
2,7
-

. Hau6oJbInee 1mesi0e 3HAYEHHE X, YI0BJIeTBOPsoMee HepaBeHcTBy 2°°° < 2°° paBHo

2
3
0

He cymectByer

2
. KosmuecTBo HATypabHBIX penrenuii Hepasenctsa (0,2)> **° > 0,04 paBno

1
2
3

Hert otBera

109



96. YcTaHoBHTE COOTBETCTBHE MEXKAY I'p~ ==~ * (yHKUHHU, TOJTY4eHHOIi B pe3yJibTaTe

y=2

mTnanAnananammaa rmadhoama dhivrrrsrrerer

3. 4.

Aly=2*-1B)y=2%1-1
Bly =2l Ty=2"+2

1

2

3

4

U eé aHAIMTHYeCKOH (popMyJ10ii:

97. YcTaHOBHTE COOTBETCTBHE MEXKY MOKA3ATCJIbHBIM YPABHECHUEM U METOIOM €10

1) 53X—1 — 0'2
2) 4-9-2"+8=24
3) 5% —5%1 =24
4) D2x+1 _ 32x+1 — 32X _ 7, 92X
3) 2X=x+2

pemieHus.

1

2

3

4

5

MpHUBEICHUE K 001I[EMY OCHOBAHHUIO
BBEJICHUSI HOBOM NIEPEMEHHOMN

BBIHECEHHE O0IIEro MHOYKUTEIS 32 CKOOKHU
TPYIIUPOBKA

(bYHKIHMOHATBHO -rpadudecKuii
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98. YcTaHoBHTE COOTBETCTBHE MEKTY rp.“!“"'(;"g;(l)ymcunn, MOJIy4YeHHOM B pe3yJibTaTe

’

mTnanfAnananammaa rmadhoamma dhvrrrsrrernr u eé aHaH“TqucKOﬁ (l)opMyﬂoﬁ:

1. Av 2. %

T r——

e

e
2345 4324012345

-
)

N WO

S

54321912345 o 1
4324y 543214812345

b bR &
b bl

Ay =057 )y = 0,5/
By = 0.5% Ny= 05*¥1+2

1
B
2
I
3
b
4
A

99. YcranoBuTE COOTBETCTBHE MKy OKA3ATEJIHLHBIM YPABHEHUEM H METO0M €ro

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

2) 32 3% =77

3) 5% —4.5%5 =

-I-) 25X+6 _ 75X+2 _ 25X+3 _ 75x+1 =0

5) 3F¥=yx+1
peLIeHust

1
MpUBEICHNE K 0011IEMY OCHOBAHHUIO

2
BBIHECEHHE OOIIET0 MHOXKHUTEIIS 32 CKOOKHU

3
BBEJ/ICHMS] HOBOW ITEPEMEHHOMN

4
IpyHnupoBKa

5

(GYHKIIMOHAIBHO -TpaduyecKuil

100. HaiizuTe aGcumecy TouKkn nepecedenns rpadguios gpynxumii Y = 2" 1Y = 8.
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y:(l)xuy=%_

101. HaiiguTe adcumccy TOUKH nepecevyeHusi rpagukoB PpyHKIMii

o ?
{'X —-y=4
102. PemmuTe cucTemMy ypaBHeHHIH 5%V = 25,
°* (3-1)
o (31)
o (-1;3)
o (1;3)
{' 3*=09;
103. PemmuTe cucTemMy ypaBHeHHIH 25 =4,
e (2,0
o (-2;0)
o (0;2)
o (0;-2)
{x +y=-2
104. PemmnTe cHCTeMy ypaBHeHMIi 6**5Y = 36
° (-31)
o (31)
o (1;3)
o (-1;3)
105. Koau4ecTBO HATYPAJBLHBIX PellieHN i HEPABEHCTBA (0,2)*"** 20,04 paBHoO
o 1
o 2
o 3

o Her oTBera

4*-10-2"+16=0

106. Cymma kopHeii ypaBHeHUS paBHa
o /4

o -4

o 10

o -10

107.  YkasuTe NPOMEKYTOK, COAEPKAIIHII KOpeHb ypasHennus (0,125)*73 = 16

112



(9;11)

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

108. YkaxuTe NPOMEXKYTOK, coaep:KalIuii KopeHs ypapHenusi 750 = 6 5l+2x

¢ (12)

o [2;3]
(—0;0)

o (5;6]

x2-3x _
109 Ykaxure MPOMEKYTOK, conepmamm?i BC€ KOPHH YPaBHCHUSA 3 =81

(—e0;—1)

O

* [19)

o [57)

o (9;11)

110. VYka:xkuTe NpPOMEKYTOK, COJeP:KALLMI OTPHIATEIbHbIH KOPEHb YPABHEHHS
x2-14 5x
I -y3
(=25;1)

o (mo=7]

o (=7;=3]
(—3;-2.6)

111. VkaxkurTe NpoMe:KyTOK, COJlep:KAIMii KOPeHb YPABHEHMA

o (—0—1]

. (-082]
5 (2;3.5)

[4;10)

41

112. Yka:kuTe NPOMEKYTOK, COJIepPKAIIN KOPpeHb YPABHEHUS 2%% 32
o [-3.5;0)
o [0;2)
e [3.5;4.5]
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o (58)

113. Yka:kuTe NPOMEKYTOK, COJIePKAIINIA Bce KOPHU YPaBHEHUs!

o (=L1)

(—o0;=2)
o [=2;2]

[3;5]
114, YxaxkuTe MPOMEKYTOK, COEePKAIIUI OTPHULIATEIbHBII KOPEeHb YPaBHEHHsI

\/gxz—m _ \/§16x
o (—0;-6)
o [=%-2]
o (=2;0)

[—6;—4]
O

f(x) = 37%+2 — 1

115. VYKaKuTe IMPOMEKYTOK, COAEP/KALIMIA HYIH (PYHKIHH 81
o (-7;-3]
e [-20]
o (0;5)
o [6;10]

2
. Slx +4x+2 —

o 2x o -
116. Ilycrs 0 — HamMeHBbIINIi KOPEHb YPABHEHH 97", Haiigure 3% +2

117. KakxoMy nNpoMe:KyTKY NPHUHAAJIEKUT IPON3BeJeHHe BCeX Pa3IuYHbIX KOpHeil

2 2 ..I4
ypaBHenns 4 *4° =162

o (=%;-1)
o [24)

o (10;18)
o [0;7]

3
2,1 5\ 2%

i L fx=08""7 gx=(;
118. HaiiauTe cymmy aécuuce o0uUX ToUYeK rpa@uKoB PyHKIUT e )

e 15
e 15
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— £16x+10 _
119. VYkaxkuTe NpOMeXKYTOK, COAEePKANIUI HYJIH PYyHKIIUN y=>5 Z5

o (-5-1.7)

e (-1;0.7)

o (0.3;2)

o [3;9]

120. Iycrs 0 — HanGOIBLIIMIE KOPEHb YPABHEHMsI 6257 **=25"% . Haiigure 2¥o -5
o 7

121. Kakomy npoMe:XyTKY NPUHAIJIEKUT NPOU3BedeHHe BCeX Pa3IMUYHbIX KOPHei

x2 2 xi2
3% .32=9z
YPaBHEHHS
o (-3;-1.5]
o (-2;-1]
e [0;1.1]
o (4;6]

122. HaiiguTe npou3BeeHUue adcHMCC 00IIUX TOYeK rpapuKkoB PyHKIMIT

S
10\ "2

f(x) = 0.9+ g(x) = (3)

e -0.25
e -0,25

- 18x+8 _
123. Yka:kuTe MPOMEKYTOK, COAEPKAIMNA HYIU PYHKIIUH fx) =17 2.89

o (-3;-1)
e [-10)
o [0;5]
o (9;10]
X - xZ—x _ 24 - %x +1
124. Tyers ~ 0 — nanbonbmmii kopens ypapnenus 1217 = 117", Haiigure ° 0
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125. Kakomy =morsammrrs rnuyaijesKUT NPOU3BEAeHHE BCeX Pa3IMUHBIX KOPHeid
5—x2—2x+12 — 25x

ypaBHeHHS
5 (—o0;—13]
o [-14:-12]

o [0;12]

o (15:19]

126. HaiinuTe npou3sBeneHne adcuuce o0KUX TOYeK rpadpuKoB GpyHKIUI
7

fOo =14 g0 = (33)°

4

e 3
4
3
0

2

o V3

127. Yka:kuTe MPOMEKYTOK, COIEPKAIINIA MOJT0KUTEIbHbII KOPeHb YPaBHEHUS

x2-3

@ =

o [-1;2]
e (25;35)
o [4;6)
o [6;8]
mx2+10 —3 11%(

128. HaiinuTe npou3BeeHNe KOPHel ypaBHEeHUA

e 10

81-3% =1
129. PemmuTe ypaBHeHUE

X Lax+l —
130. PemmuTe ypaBHeHHE Prz3 7=0

e 0

28 4+2%3 =9
38x

131. PemmTe cucTeMY ypaBHeHHii { 3%

o (0:-2/3)
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o (0:2/3)
o (-2/3:0)
o (2/3:0)

132. PemmuTe ypaBHeHHE

133. PemmuTe ypaBHeHHe

134. PemmuTe ypaBHeHHe

135. PemmuTe ypaBHeHHE

136. PemmuTe ypaBHeHUE

137. PemmuTe ypaBHeHHE

138. Pemmurte ypaBHeHHe

e -0,25

139. Pemmurte ypaBHeHHe

o -2

140. PemmuTe ypaBHeHHe

e 10

141. PemmuTe ypaBHeHHe
e 1125
e 1125

142. PemmuTe ypaBHeHHe

V2x-l=2y2

: 3" =243
: 77 =343
: 57 45 =150

. 5" +5"1 = 750

@) =5

16 = >
2

(V7=

(@004

4_3X—4—:4_—5X+2=64

)

% 3anmmmre cymmy ero KopHeii.
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o 0
o 1
o lu-1

® KOpHEW HET

2
144. Pemmnre ypaBuenue: 25 =1

e 0
145. PemmuTe ypaBHeHHUe Gr-3r=2x-1
e 0
{ ox+5y — 1
4
146. PemmuTe cMCTeMy YPaBHEHMIA: ST =625
o (2;3)
e (1,-3)
o (3;-1)
o (1-2)
o (21)

. 17%16=1772
147. CkoJibKO KOpHeii HMeeT JaHHOe YPABHEHHeE:

o 1

148. PemmuTe HepaBeHCTBO 2*>2,

o x>1

o x<1

o x< -1

o x>—1

149. PemmuTe HepaBeHCTBO 0,5 >2
o x=1

o x<1

° x§—1

o x=-—1

150. PemuTe HepaBEeHCTBO 0,5*<2
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x>1
x <1
x<—1
x> —1

Pemure HEPABCHCTBO 2X S 2
x>1

x<1
x<—1
x> —1
2 >2
Pemnre HepaBeHCTBO =
& -
1 X
él'." A A
-1 57
é -
-1 %
é.-' -
1 X
0,5 >2
Pemnre HepaBeHCTBO Vo~
& o
1 %X
= X
§ -
-1 %
é.-' i
1 x
0,57 <2
Pemnre HepaBeHcrso V:~ =
1 *
é.l' -
-1 X
-1 x
é.l' -
1 e
2' <2
Pemnre HepaBeHCTBO =
1 *
-1 5
-1 T
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4
1 x

156. PemmuTe HepaBeHCTBO 27 >2

o o i-

° -1 -

@) 1

5 0 1

157.  Pemmte HepaBencrso > >3
o R

o 4?23&&%%&*

o 2 3

—x+3
158. PemuTe HepaBeHcTBo 3 >3

o (—e03 2)U(3; +oo)

o (3; +o0)
° (_°°; 2)
o (2; 3)

—x+3
159. PemmTe HepaBeHCTBO 5 ~ 3

O -x<21/1j11/1x>3

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

160. Pemmnre nepasenctso ' 0,57 =4
o [2i+00)

o [2i4e0)

o (—o=32]

° (_°°3 _2]

161. PemmuTe HepaBEeHCTBO 2724
o [—2i+e0)

o [2:+o)

o (—o=32]

o (—os—2]
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162. Pemmre nepasencro 15 =4
o [—2i400)

o [25+e0)

o (—==:2]

o (—oos—2]

163. PemmuTe HepaBeHCTBO 2'=4

o [—25+0)

o [2;4-0)
o (—o0:2]
o (—oo0; —2]

164. PemmuTte HepaBeHcTBO 0,5 =2

° x§—1

o x>—1
o x<0
o x>0

165. Pemmre HepaBeHcTBO 0,5 <2

o x<—1

° )CZ—l
o x<0
o x=0

166. PemmuTe HepaBeHCTBO 2" >1

o x<—1
o x=-—1
o x<0
e x>0

Wl =

1 X

~) =
167. PemmTe HEPABEHCTBO (%) -
o x<—1

° xSl
o x>1
o x=>—1

3 <
168. PemmuTe HepaBeHCTBO

° x§—1

W =
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o x>1
o x=>—1
!
169. PemmuTe HePaBEeHCTBO = 3
o x<—1
o x<1
o x=>1
e X Z —1

1)* 1
— S —
170. PemmuTe HEPaBEHCTBO (3 3

o x<—1

o x<1

e X 2 1

o x> —1

171. PemmnTe HepaBeHCTBO 05722
o X=>-1

o x=>1

o x=<-1

o X<l

172.  PemmTe HepaBeHcTBO > =2

173. Pemmnre HepaBeHCTBO 2 =2

o X>-1
o Xx>1
o X<-1

e x<I]

2¥>2

174. PemmuTe HEpaBeHCTBO
o x=-1

e x>1
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o x<1
x L

175. Pemmnre HepaBeHCTBO P23
o X=-1
5 X =1
o Xx=1
o Y2-1

(1), 1
176. PemmnTe HePaBeHCTBO [3) 3
o x=-1
5 X =1
e x=1
o X =—1

rl)]’ il
177. Pewmmte HepaBeHCTBO '/ 3
o X=-1
o Xx=1
o X=1
o X =2—1

3 < 1
178. PemmuTe HEPaBEHCTBO 3
o X=-1
o X =1
o x=1
5 X =—1

° 0 x

o) -1 X
-1 x

O

o L] X
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180. PemmuTe HepaBeHCTBO 0,5"

X

0

X

0

o 0 x
@) -1 X
-1 x
o X
. 0 X

183. PemmuTe HepaBeHCTBO

LU g

o 1 X
i —fzzzzmmazw;
° -1

i Wl—:

1 X
184. PemmuTe HePaBEHCTBO (i)

LU g

X

LA

PY 1
-
o 1
L
o -1
o) -1

2

>2

U] —
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1)* 1
— S —
185. PemmnTe HepaBEeHCTBO (3 3

L 5

o 1 X
° 1 X

o (Uil
o -1 x
o -1 X

oy
186. PemmuTe HepaBeHCTBO 3
LEEHEENE ¢ -

o 1 x
o 1 X

o e
o) -1 X
) —'1 X

.21-x

187. PemuTe HepaBeHCTBO 8-277>4
° (—0;2)
o (0; +o0)
o [2;+0)
o (=00, 6)

3+x
=)
188. PemmuTe HepaBeHcTBO 2°  \°

N )

e) [_11 +°°)
5 [— 5; +00)
o (701

2x+1 )
189. PemmuTe HEpPaBEHCTBO 3+ 1<4-3%

e (-150)
o [-1;0)
o (-1;0]
o [-1;0]

190. Pemmre HepaBencTBo: 2> <8

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

191. Pemmre HepaBeHcTBO: 0,5 >1

o x<1/2
o x>1/2
o x>1/2

o x<1/2

192. Pemmre HepaBencro 2 2°¥—7-10¥+5-5% <0

e (-1;0)

o [-1,0)

o [-1;0]

o (-1;0]

193. HaiiguTe 06s1acTh 3HaYeHUSA QYHKIIUH y=2""°
o [(0;+e2)

o [ +e=)

(6; +eo)

(&)<

194. PemmnTe HEPABEHCTBO

o 23]
o (2]
o [3;+oo)

x? x+6

195. PemmuTe HepaBeHCTBO
(—o0;—2) U (3+0)

o (-»i-2)
o (3;+oo)
) (_ 2;3)

2-5x%
5)
. = -1<0
196. HaiiguTe HaubGoIbIIIEE 1EJI0€ pellleHHe HePABEHCTBA (3

e (
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46x-3
. \ (—) -1=<0
197. HaiignTe HaMMeHbLIee 1eJ10€ pellleHHe HepaBeHcTBa 11

198. Kakas ¢pyHkuus siBjsieTcss Bo3pacraromeii?

o y=0.2%

o y=3*

o y=(5/6)*

o y=2*

199. Kakas ¢pyHkuus saBjsieTcsi yobIiBalomei?
o y=0.2*

o y=3

e y=(5/6)"

o y=22%

200. 3axonumTe NMPEeAJI0KCHUE: YpaBHeHne, coacpkaiiece NEpeMEHHYI0 B IIoKa3aTe/1e
CTCNICHU, HA3BIBACTCH YPaBHEHHEM.

® [I0Ka3aTcJIbHbIM

® [I0Ka3aTeJIbHOC

a
{ 5=32,

201. Pemmure cucremy ypasHenuit ¥ 27 =27 B oTBeT 3anMINNTE 3HAYEHHE BHLIPAKEHUS

2*7Y
e 16
202. B KaK#X KOOPAHHATHBIX YETBEPTAX JEKUT rpaduk pynxmuu Y = 37+
o IVulll
o IVul
e |ull
o Hwull

9y

{ ¥ _ 27,
32%.27 =

203. PemmTe cucTeMy ypaBHeHUIi 16. B oTBer 3anumuTe 3HAYEHNE BHIPAIKEHUSI

3*
e 9

{ 5% — 5Y = 100,
204. Pemmte cucremy ypaBHennii 5" +57' = 30. B orBer 3anummre 3nauenne X 7Y

e 5
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4.2.3.3 Jlorapudmel. Jlorapudpmuveckas pyHkuus

Tecm:

1. Kakoe 13 COOTHOILIEHUI COOTBETCTBYET OIpe/IeIeHHI0 Jorapupma?
— b X —

o logx=a’<a*=b

logy,x =a<a*=>hb

loggsb=x<a*=hb

logg b —
2. Kak HaszbiBaeTcsi paBencTBo: @ °*” =b 7
O BO3BEJIEHUE B CTEIEHb Jorapudma

o Jorapudm creneHu

® (OCHOBHOC J'IOFapI/I(I)MI/ILIeCKOG TOXIACCTBO

3. Kakoe yTBep:kaeHHEe cCTIpaBeIJIUBO 1Js1 Yncesa a U b, mpucyrcTByomux B popmyJiax
AJ1sl BbIYUCJIeHHUs Jorapudpmon?

b>0; a>0mna¥* 1

a>0; b>0ub#1
b#1;a>0umna% 1

4. Kaxkumu cBoiicTBamu 00,1a1a10T Jiorapugpmsi?
o Jorapudm CyMMBl, JJorapudm pasHOCTH
® Jjorapudm npousBeaeHUs, JOrapu(pM 4acTHOTO, JJOrapu(m CTENEeHN

O TMpou3BeAeHUe Jorapu(pMoB, 4acTHOE JorapudmoB

5. Kakoii jorapugm Ha3pIBAIOT HATYPAJIbHbIM?

® jorapudm mo ocHoBaHuto €=2,71
o norapudm, B OCHOBAHUU KOTOPOTO JIKUT HATYPAITLHOE YHCIIO

o Jorapudm, KOTOPBIA paBeH HATYPATLHOMY YHCITY

6. Borncanre: 108058

e -3

7. Beruncanre: 10803 0,1+108050,9

o ?

8. Burumcsmre: 108637 — loge 222
o 1
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14.

15.

16.

. CpaBHHTE BBIPa’KEHHA:

. Berunciure:

0,5
-1

1
Beruuciaure: 2

3

log, 64

. Ilpu kakux 3HaYeHHUNAX X 1 Y BepHO paBeHcTBO: Ig(-X'y) =1g (-X) +lgy ?

x>0,y >0
x>0,y <0

x<0, y>0

log,,5 wulogy, 7
log;,5 > logy,7

log;» 5 <logy;7

logi,5 =logy17

. Pacnios1oxkuTe uncia B nopsiake yopipanns: a= 1083 5; b=log, 5; c=1

b>a>c
a>b>c
c>h>a
log, 23+(log; 2)* + log,s 2
472
4,3
2*
3

1
logs 4

log,(log, 12 — )

Bpraucaure:

0

— 2ab

IIpoaorapugmupyiite no ocioBannio 10 Bripa:keHue: xy
logyg A= 2-(logp a +logyg b) -logyo x-logyg y
lg A= 2+ (lga+lg b)—(lgx + g y)

lg A=lg2+Iga+lgb-lgx-lgy
= = b?
Kakoe nonsitue coorsercrayer c00TH0meHnm10gﬂ b=x<a®=Db?

OCHOBHOC HOFapI/I(bMI/ILIGCKOG TOXIACCTBO
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o jorapudmuueckas QyHKIUSA

® ormpeseneHue Jorapupma
m _ ?
17. Kak Ha3biBaercsi paBeHcTBo: 1082 0™ =mlog, b

O BO3BejeHUE JorapupMa B CTEIICHb

® jorapudm creneHu

o  (opmyIa MOHMKEHHUS CTCTICHH

18. Kakumu cBoiicTBaMu He 00J1a/1a10T Jiorapupmpi?
o norapudm Mpou3BeACHNUs, Jorapu(M 4acTHOTO

o Jorapudm creneHu

® Jjorapudm cymMmBbl, Jlorapum pasHoCTU

19. Kakoe 0603HaueHue HMeeT HATYPAJIbHbI Jorapugm?

log, x =Inx

In, x = logx

log,.e =Inx

20. Kakue 3HaYeHHs MOKET MPUHUMATH OCHOBaHMe Jiorapugma?
0<a<lwua>l

O<a <lwua>l

e O<a<lwua>l
21. Beruucaure: 103025 16

o -2

22. Borancsmre: 1083 2 — 1083486

e 5
o 05

1
o 5

3
—+
23. Beraucaure: 080679+ 10806 0.72

e 3

0,5 logi1256
24. Beruucaure: i

o 0,2

o 2
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-2

. Bo cko0JIbK0 pa3 jorapu¢Mbl YuceJ 0 OCHOBAHUIO 2 00JbIIIe JJOrapu(pMoB ITUX Ke
qyceJ o ocHoBaHuio 16?

2
4
8

log, 80 u log,50
. CpaBHHTe BbIpasKEHMS: 089 n 1087

logo80 = log, 50

logy80 < log- 50
log, 80 > log, 50

. HalinnuTe paBHbIE CpeIH JaHHBIX BbIPAKEHUI:
log, 6+ log,3; log,51 —log,3; 2+log,4,5

log, 6+1log,3 n log,51 —log, 3

log, 51 —log, 3 n2+log, 4,5
log, 6 + log, 3 n2+log, 4,5

BhrumcanTe: log, 33-210og, 8 +10og,5 5 +log;4 6

0,1
10

1

logz 18 logo 9
. Boruucamure: 08362  log7z22

2

. Haiizmre ancio A o ero orapudmy: 108.4 =3108,2 -2log, 3 + log, 0,125

9

1
9
0,9

. JJorapujpmom 4yucaa b mo ocHoBaHUIO &, Tae a>0, a»1 Ha3bIBAETCH
M0KAa3aTe/ib CTENEeH!, B KOTOPYIO HA/10 BO3BECTH OCHOBAHME A, YTOObI IOJIYYUTH YHUCJI0

b.

ITOJIOKUTCJIIBHOI'O
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32.

33.

34.

35.

36.

40.

o

. Jlorapu¢m, ocHOBaHHE KOTOPOro paBHoe~2,7 HAa3bIBAETCSI

. YIIpocTHTE BbIpasKeHue

Jlorapn¢mMom moI0:KMUTETHHOTO YHcIa D Mo ocHOBaHUIO &, T1e a>0, ax1

Ha3bIBaeTCs
noKasarejb , B KOTOPYIO HA/10 BO3BECTH OCHOBAHME A, YTOOBI
MOJYyYHTh YHCI0 b.

CTEICHH
CTEIEHb
Jlorapudgmom moJioKkuTEILHOr0 Ynciaa b mo ocHoBanmio a, ruea>0! a71 yasnmaeres

moxKa3aTejb CTCIICHU, B KOTOPYIO HAa/I0 BO3BECTHU

qucio b.
OCHOBAHUE

OCHOBAHMUA

Jlorapu¢gm npoussenaeHuss — 3To Jorapu¢pmos.

cyMMa

Jlorapu¢gm yacTHoro — 310 Jorapu¢gmos.

pa3HOCThb

Jlorapugm, ocHoBanmne koroporo pasHo 10 Ha3piBaercs

a, 9TOOBI MOJIYIUTh

JACCATUYHBIM

NECATUYHBIN

HaTypaJIbHBIM

HAaTypaJbHbBIN

. Haiinure 3nauenne Buipaxkenns 109 ;2 + 109, 4,5

-2
2
log , 65
9

214rlog2 6

12
8
24
v

Brruncaure (2log,10—log, 25)- log , 36
0
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42.

43.

44,

45.

o 2
. HaliguTe 3HaYeHHE BBIPAKCHUA 3

. Haligure o0sacTh onpeneseHuss GyHKIuu y=

. Pemunre ypaBHeHnue

2log, 5
2
4

—log;18

0.5
0,5

Haiigure 3Hauenne Boipaskenust 36'°%° 4107794 4 410949
99

| 2
BolunciuTe 3na49enne Boipaskenns 2log, 6 —log, 4 +5°%

4

7

1
~log; 9 |
BolumcinTe 3HaYeHHe BhIpaKeHust 492 +16-5 °%5*

10

Yemy pasnol09a b +10ga c?

log, (b +c)

log. bc

b
log.—
c

log. (b-c)

(0; )
(2;+ )
(-=0;1)

(- 0; + )

log: x=-2

=l N

logz (x - 2).

133



48. Pemnte ypapuenne ©9 (X +2)=1

o 1

49, Pemmre nepasencrso !9 X >1
° x>10

o x <10

o x=>1

o x>0

logs (x +3) <1.

50. Kakoe 13 MHO3KECTB SIBJISIETCS PE€HICHUEM HEPABCHCTBA

@) (-CYJ;-']_)

o (- o0; + o)

@) ('1; 3)

o (-3;-1)

51. HasoBuTe o61acTh onpenenenns pynxmuny = 10905 (X +5).
o &)

o (5+x)

o (-%5)

o (-3

52. Peme ypasnenne 1096 X = 2.

e 36

53. Pemure ypasnenne 1095 (X - 3) = 2.

o 28

54. Kakoe H3 MHOKeCTB sIBJISIETCSl pelieHneM HepaBencTpa 1092 (X -1)>2.
o (5 +x)

o) (_ o0, 5)

o (1, +x)

o ()

55. HaiiiuTe 3Ha4YeHHe BLIPAKEHUs log216 + log,2

o 4

e 5
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©)

o

56.

60.

. HaiiguTe 3HaYeHNe BbIPAKEeHHS

. HaiiauTe 3HaYeHUe BBIPAKEHUS 0,

. HaliauTe 3HaYeHUE BbIPAKEHUS

6
4,5

Haiixnre 3nauenne Bpipakenns 1091236 + 109124

2
12
0
40

7
. HaiiznTte 3nauenne Bpipaxenns '°8’ ~10821¢

3

4
1
16

2,75
2

3
5

5410g0’5 3 .

0

81
12

2
HaiingnTe 3HaueHne BbIPaKeHHS logo.39 - 2logo,310 -

2
1
-2
90

9
logy, 1aa log29 .

2

log; gd ecnulogz a=0,5,
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o 12

62. OnpeneauTh BepHOE PABEHCTBO:

logs24 —logs8 =16

o
o logs15 + logs3 = logs5
o logs5% =2

e log16%=8
63. OnpeneJnTh BepHOE PABEHCTBO:
o 3logy4 = log; (4:3)

o 3log.3=log27
logs27 =4

log,2*=8

O

. logs6 + logi12
64. HaiiguTe 3HaYeHHE BHIPAKEH U] EN

o 2
o 1
o 4
o 12

. lgx=2lg9-2ig8
65. HaiiauTe 4nciio X , ecJiu 2 3

3
°
4
3
o
o
6

66. HaiiguTe YHCI0 X , €CJIH lg x=1g12 +1g15 -1g18

e 10

o1

o 01
3

L2

67. Haiigure uncJio X, ecau 109s X = 3loge 2 + 0,5logs 25 — 2logs 3
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o 360

o 46
o —6

@
° 9

1g8 +1g18

68. BbIYHCIUTH 21g2 +1g3 :
o 2
o lgl2
o 3
o 10

1
69. Borameauts °915° ~ 1087 5 +109250,2

4

o 3
1

o 6
o -2
E

° 6

4
e 3

3

4
o 15
o 6

2093 + log72 — logr14

71. BBIYUCIUTDH

o 2
o
o 2+2logs2
o 3

72. YnpocTuTh BhIpakeHHe log20,04 + 2logz5

e (
o 3
o —1
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o 10

1+l0g,3
73. Yupocrure Boipakenne 29 %

o 225
o 125
o 625
o 25

log. 0.2 +log,.15
74. Yupocturte BblpaKeHHe: 6'°95 g

5

o 6

15log< 0,2
e 25
o 15

75. KakoMy IpOMeKyTKY IIPHHALIE/KAT KOpeHb ypasuenus 1087(2x — 20) = log; 4

o (-e2;3)

o (-o0;12)

o (11;14)

5 [0;2]

76. Haiinute 006s1acTh onpenesieHusi yHKIHH Igx +7)
o (-7;0)

o [-7;+e)

o (7+e)

o (-7;5+00)

77. Kakasi pyHkuus siBjsiercsi yobiBaromeni?

y =logs x
y =loguox
@) 3

o Y= log; 3%

e VT 1080.3 X

78. KakoMy NPOMe:KyTKY NPHHAIEKAT KopeHb ypapHenus 1082 (x — 10) = log; 3.

o (=8
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(12; + o)

[ J
o (11;13)
o [15;18]

79. HaiiauTe o01acTh onpeneaeHus: GyHKIHUH

o L[4+
o (-4 +)
o (0;4)

o (4;+0)

80. Kakasi pyHkuus siBjsieTcsi Bo3pacraromeii?

y= 10:‘30,5X

y=logix
2

e Y- log 3%

y=logsx
5

81. YkaxuTe NpoMeKyTOK, KOTOPOMY NPUHALIEKUT KOPeHb YPABHEHUS

o (0:6)
o [-6;0)
o [18;26]
o (26;30)

82. Haiigute cymMmMy KOpHeii ypaBHeHUSs

2
o —-=
3
1
e —
3
1
o =
4
o 4

83. Peminte HepaBeHCTBO
o (-4,0)

(-4; +0)
o) (_001_4)
° (44

logog 25 (2 —0,5x) > -1.

Ig(x —4)

log:(x—1)°=6

logs(1-x°)=logs(2x(x+1)).
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log,; (I -05x)=-1.

84. Peminte HEpaBeHCTBO

o (0 -2)
o (2, +0)
o (-05-2]
o [2;+x)
07
85. Peminte HepaBeHCTBO ’
o (-0 -4)
o (-4 +0)
o (-0;-4]
o 4 +x)

0] ! Y

86. I'paduk kakoii pyHKIHM N300paKkeH HA pUCyHKe?
y =logz(x —1)

o Y =logz(x+1)

o Yy =logz(1—x)

o Y =loga(x =2)

87. Kakasi pyHkuus siBjasiercsi yobIBaromeii?

y=2"

y=logi,15x

o VY=l0805x

o y=|0g§x
2

88. YkaxkuTe NpOMeKYTOK, KOTOPOMY NIPHHA/VIE;KUT KOPEHb YPABHEHHsI
logos(13+2x)=logo s (1-x).

o (0;1)
o (-2;0)
* (-6;-2)
o (1;3)
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- ' = 7
89. Haiigute cymMMy KopHeii ypaBHeHusl lg(5x-6)=2lgx.

e 5
o 2
o1
o 12

logp s(1-0,5x) =-3.

90. PemiuTe HEPABEHCTBO
(-o; 2)
[-14; 2]

° (142
(-14; +)

91. HaiiauTe YHCJIO HeJBIX pellieHHii HepaBeHCcTBa

2
3
o 1
4

logs (5 —2x) < 1.

—F
oL =
—

o 4

92. I'paguk kakoi pyHKINH U300paskeH HA pUCyHKe?
1 X
o ==
g @
o y=log,x
o y=log,y,x

® y=log, x
2

93. Kakasi pyHkuus siBjasiercsi yobiBaromeri?

. y=0,2"
S logy1 X
o YE- logo, s X
o y= |Og§ X

4
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94.

96.

97.

99.

. YKaKnTe MPOMEKYTOK, Coxepikammii Bee koprn ypasnenus: 1083(

V'/‘n'\‘/"l’rn R B a VAR VW Falh /i) 9 oV e Vol l\"\l’ln“'\I/‘kaml/li;l KOpeHb ypaBHeHHﬂ
log, 13 —log,(x —2) =log, 2

[1,8]
[-3:0)
(0.5;8.5]
(9;10.5]

. YKaKuTe l'IPOMe)KyTOK,‘ coz[epmaumﬁ OTpI/IIIaTe.]'ILHLIi/i KOpPE€Hb YPABHCHUA

lg(x* —x) =1g(10 + 2x)
(-10;-5]

(-3;-1]

[-1.5:-1]

(-1;0)

5
~logs; x +loggx =3
Haiigute cyMmmy KopHel ypaBHeHHsl 2 53 5o

3

KakoMy npoMe:KyTKy NPHHAJIEKAT NPOU3BeeHue KOPHeil ypaBHeHUs
lg(x* —4x + 10) = lg(14x — x* — 30)

(-40;-20]

(-20;0)

[19:20]

(40:60)

xX-1)=1
(=;=3)

[—2;2]

(0;2]

[4;10]

YKkaxKuTe NIPOMeKYTOK, COAEPKALMNA BCe KOPHH YPaBHEHUSA

lg(x* —x+14)=1g(2 — 9x)

(—00; —2]
[—2;—1]
[—1;0)
(—o0; —6]

142



. . Zlogzx+log4x:4
100. HaiiguTe cyMMy KOpHeii ypaBHeHus1

o ?

101. VYka:xkuTe NpPOMEXKYTOK, COIEP:KAIMNIA KOPEHb YPABHEHHS
log,(5 — 6x) = log,5+1o0g, 6

o« (5:4]
o (-3;-1)
o (-1;1)
o (2;16]

2 _ 4y —
102. Yka:kuTe MPOMEXKYTOK, CO/Iep:KAlIUii Bce KOPHH YPaBHEHUSs log;(x* —4) =1

o [-33]
o (0;3.1]
o (-3;0)
o [5;8)

103.  YKaxKuTe NPOMEKYTOK, COAEPKALIHIT 0TPULUATEILHBIA KOPEHb YPABHEHHSI
log, (x% — x) = loge(3 — 3x)

[—2;-1]

[—9;—3]
o I-11;-10]
(=2;=7)

lg(2x* —5x) = lg(15x —

104.  Tycrs Y0 _ yanGonbmmii KOPEHb YPABHCHHUSA 42). Haiinure

7 —%xﬂ
® 6
o 7
o 8
o 17

105. Yka:kuTe NPOMEKYTOK, CO/IepKAIIN KOPpeHb YPABHEHUS
log,q(4 — 3x) =log,93 + log,q 4

o (=8,-6)
o [—3:-2]
o (10)

L [5:9]
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z2 _ =
106. VYkaikuTe NPOMEKYTOK, CO/lepPKAIIMIA Bce KOPHU YPABHEHHs log,(x"—9) =1

o [44]

o (=6,-3]

o [0:5]
(20; 21]

2 = —
107. HaiiauTe HAauOOJIbIINI KOPEeHb ypaBHeHnﬂm(x +2x) = In(12 - 2x)

o 6
o -2
o 2
o -6

108. Iyctb Y0 _ yaumenbumii KOPEHb YPABHCHHUSA lg(3x* +16) = lg(x* — 12x),
1
Haiimure:™ *°
e 3

109. HaiiguTe npou3sBeaeHue adcuuce Bcex 00IUX TOYEK rpadgukoB pyHKumii
f(x) = log,(x* + 3x), g(x) =log,(8 + x)

o 8
e -8
o 0
o

110.  VkasknTe MPOMEKYTOK, COAEPKANIHII KOpeHb ypaBHenusi '°8136 ~8%) = 1081135 +1081:33

o (-10;-7)
o [-3-1]
o [-1;1]
o (2;20)

111.  YKaxKuTe POMEKYTOK, COepKalluii Bce KOPHH ypaBHeHusi 10801 (x* +3x) = -1

o (-6:3]

o (=15-10)
o (4;8]

o (10; 400)

112, Yka:kuTe NPOMEKYTOK, COJAEPKAIINA HAUMEHbIINI KOPeHb YPaBHEHUA
logg(x? — x) = logg(x + 8)

o) [—oo; —4]
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o [—2:4)
o I4:6]
o (10;18)
113. Tycrs X0 — nauGoapumii kopens ypasrenns'9 (3x* +12) = lg(x* —102). yayinure
4 + le
2
o 3

114.  YKaKuTe MPOMEKYTOK, colepaummii kopenn ypapnenns 1087(3%) +108;2 =log; 6

o (=o=4)
o (-15:0)
o [0;2.1]

(5 7]

2 —
115. VYkaxkure NpoMe:XyTOK, COJlep:KalMii Bce KOPHH ypaBHe}mﬂlOgﬁ(Jr +5x) =1

* [-62)
o (-10;-6]
o [1;6]
o [0;5)

2y — 2
116. HaiignTe HAaMMEHbIIHI KOPEHb YPABHEHHUS n(10x —x%) = In(12 — 4x + x%)

o 1
o 6
o -1
o -6

117. Haiiaute npousBeaeHne adcuuce Beex 00IMX TOYEK rpadukoB GpyHKIMii
f(x) =1g(x* = 3x), g(x)=1g(3x +7)

o -7/
o 8
o

o 0

118.  YKauTe NPOMEKYTOK, copepkaumii nyau pyrxmun /) = logs((4 —x) - 2) ~ logs
o [3:4]

o (-2;1]
* [23)
o [-4;-1)

2x
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“o'\;""'—"ﬂ TMTNATIDDATTAITIIO Oﬁl\lllll\l\ t\ﬁlllllv . 7
O e T O i) e I (20x 2 ¥ o€k rpaduKos pyHKumMii

e 10
o 11
o 12
o 14

120. PemmuTe ypaBHeHHe log, 549 =2.gcm ypPaBHeHHe uMeeT 0oJiee OTHOTO KOPHS, B

OTBETC YKAKUTE MeHbIIUHA U3 HUX.

e 12

121. Haiigure KOpeHb ypaBHeHus 1022 (5x—7) —log, 5 = log, 21.
o 224
o 224

1
log,x=1log,18-=log,16+2log,5
122. Peummnre ypaBHeHHe: a4 ’

o 225

log, x =2log, 3+ log 6—1Iog 9
123. PemnTe ypaBHeHHEe: ! 2

e 18

124. Haiigure x; 109:X=0

o 1

125. HaiignTe x: log, x =1

2 -
126. Pemute ypaBHeHI/Ielog(” X" =3logo71

o -1;1
o 0
o 07
o1

127. YkaxkuTe NpOMeKYTOK, KOTOPOMY NPHUHAVIESKUT KOPeHb YPABHEHMA:

4logsz(x —5) = log;16

o [-3;3)
o [3;6)
* [68)
o [8;12)
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128. Pemmte ypapuenne 085 X+10853=log; 12

o 4
129. Pemmure ypala.ﬂelme10g7 xtlog; 6=log; 18
e 3
130. Pemmre HepaBeHCTB010g2x =1
7 -
0 2 x
o
P 2 X
L x
o 2
_5 1 x
O -_)'
131. PemmuTe HEpPaBEHCTBO logyx < —1
— -
0 2 x
o
o 2 X
L x
o 2
0 1
o 2
132. PemmTe HEPABEHCTBO logy x> —1
Y -
0 2 x
o
1 x
o
1 X
o 2
Y —
0 1l =x
2
5 2
133. PemmTe HEPABEHCTBO log,x <1
g — -
0 2 x
[ J
2 %
o

b = o

o
147



[y

1o 0 1
EEEEE R, .
e) -1
AL HE
° 1
AL,
0 1

135. Pemmre HepaBencrso 1023 X > 1

i SAAEAE R
@) 2
ettt
) 3
2 "
o} 2 3

136. Pemmre HepaBencrso 1083 X > 1
—o0; 2) U (3; Ho0)

@)

[ ]
—~ N S
; e
_|_
8
~—

137. PemmTe nepaBenctso 1023% > 1
o X<2ymx>3

o 2<x<3
o x<?2
e Xx>13

138. Pemmre nepasencreo 1022X > 1

1
O<x< <

2
o X>2
1
) x> 3
o O0<x<?2

139. PemmTe HEPABEHCTBO logy x> —1

1
0<x<=
o) 3
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o Xx>2

1l
. 72
o O<x<2

140. PewmmTe HEPABEHCTBO log,x <1

1
0<x< =

o) 2
o x>2
1
o )C>§
o O<x<x?2

141. PemmuTe HEPaBEHCTBO log, x < —1

1
0<x< =
)

o x>2

- 1
x> —
o 2

0] 0<x<?2

142.  Pemmre nepasencrno 1083 X < —1

143. PemmTe nepasenctso 1023 % > 1

o (3:+)
o (0:3)

(5]
@) 3

144. PemmTe nepasencteo 1023 % < 1
o (3i+eo)
° (0;3)

(5]
o \3
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)

145. Pemmre HepaBenctno 1083 X > —1
o (3i4e)
o (0:3)
o
o \3
1
(%3)
o 3
146. PemmuTe HePaBEHCTBO 10g0,5x > 1
) -
0 2 x
o
1 52
o 2
_5 1 =x
[ 2
. : :
147. Pemnte HepaBeHCTBO loggsx < —1
g -
0 2z x
o
i %
o 2
e —
0 1 =x
e} 2
. s =
148. PemnTe HepaBeHCTBO logysx = —1
e O l %
1 x
o 2
0 1 x
o 2
o) 2 X
149. PemmTe HEPABEHCTBO 10g0,5x <1
& -
U] 2 x
o
1 X
° 2
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bt | o

©)

=1 %

o X

150. PemmTe HEPABEHCTBO log, x>0

o 0<x<1
1o 0<x<1
o x>1

o x>1

151. PemmTe HEPABEHCTBO log,x <0

e O<x<1

o O0<x<1

o x>1

o x>1

152. PemnTe HepaBeHCTBO logysx =0
o D<x<1

o O0<x<«1

o X 2 1

o x>1

153. PemnTe HepaBeHCTBO 10g075x >0
o 0<x<1

e O<x<«l

o x>1

o x>1

154. PemmTe nepasenctso 1085% > 1

1
0<x< =
o) 5

e X>15
>1

x —
o 5

o 0<x<5

155. PemmTe nepasenctso 1085 % < —1

1
0D<x< =
° * 5

o X>5
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>1
x J—
o 5

o 0<x<5

156. PemmTe nepasenctso 1085% < 1

o O<X<%
o X>15
1
i x>§
e O0<x<5

157. Haiigure o61acTh onpenenenus pynkuun: 09, ,(2x +4)

o x>-2

o x>2
X=5

x<5

@)

158. Haiigute o6.1acTh onpenenenus pynkmuu: log, (3 —6x)

o x<1/2
o x>1/2
o x>1/2
o x<1/2

159. PemmTe HEpaBEHCTBO logo x >l0ogo2 0,2

o (-==;02)
(0,2;+=)

e (002)

. (0:1)

2
160. Pemnure HepaBeHCTnolog6 x >loge x

o (0;+00)

o (L+e0)
(-o2;0)U(1;+o0)

e (0;1)

2 _ 1)z
161. VYka:kuTe HaMMeHbIIIee eJ10e pelieHue HePaBeHCTBA logos (x" = 1)2logos 8
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e -3

162. Ykaxure KoJIM4eCTBO HaATYPAJbHBIX YUCEJI, KOTOPLIC ABJIATCH PCINCHUAMMU

1
log,3 xslogq3z -
HepaBeHCTBAa X

o 1

163. VYkaxure KOJIHYECTBO IeJIbIX YHCeJl, BXOASIIHUX B o0J1acTh onpeaesieHus yHKUMU
y =logg(loggoe(2x— xz)

e 0

164. PemmuTe HEPaABEHCTBO loggs x >logo; 0,3

o (-e=03)
o (0,3;4e0)
, (0:1)

o (003

2
165. Pemmure HepaBEHCTBologg x“ >logg x

o (05tee)
o (Ljtee)
o (==0)u(L;+e2)
o (0;1)

2
166. VYikasuTe HanGoIbIIee LeT0e pemenne HepasencTpa 0901 (¥” —1)2logo 8

o 1

167 YKaxuTe KOJIUYeCTBO HeJbIX YUCeJI, BXOAAIIHUX B 00J1aCTh onpeaejIcHust (l)yHKHHH
y =log; (log7(2x — x?)

e 0
log+(0,25x+2) < —1

168. PemmuTe HEpaBEeHCTBO: 3

(—o0; —5]
o
) (—8; —5]
o =5 +)
o) (_81 +O°)

y = logix*
169. HaiianTe MHOKECTBO 3HAYEHHIT (PYHKIMU: 5
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o (- +)

o (=9;5)
o (5 +x)
(25; +)
y log,, (ab®) logya =2
170. HaiiguTe 3HaYeHHE BHIPAKEHUsI a , €CJIH 7
o 27
y log,,(a’°) logya= 2.
171. Haiigurte 3HaYeHHe BHIPAKEHUSA a , €eCJIn 7
o 14
613 3
logya=—.
172. HaiinuTe 3HaYeHHe BhIPAKEHUSA loga (a b ), ecom 00T 17
e 23
. log (asbs) logba: i
173. HaiinuTe 3HaYeHHe BhIPAKEHUSA a , €CJIH 17
o 2?2
174. Haiinurte 3HaYeHHe BbIPAKEHUSA loga (a b ), ecJu AT
e 39
y log,,(a®h®) logya = .
175. HaiiguTe 3HaYeHHe BbIPAKEHUsI a , €CIN 11
o 17
. log (abz) log,a = L
176. HaiignTe 3HaYeHHE BbIPAKEHUS a , €CJIH 8

e 17

177. Haiinure Jorapugm no ocHoBaHuio 4 ynciaa 64

178. HaiiguTe Jorapudm no ocHoBaHUIO 5 ynciaa 625

179. Haiigurte CYMMY |Og122 n |OQ1272

180. Yemy paBna pasmocts 109575 1 logs3 9
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181. Yemy paBHo yactHoe 10938 Mlogs27

182. Yemy paBno uactuoe 109427 1109437

2-2logs25
183. Berumciure: 5

e 0,04

35 75
logs— + logs—
184. YnpocTuTe BhIpasenue: 0°3 957

e 3

247 _
185. Haiinute 3nauenne poipaxenus: (09« b’ ecnu logya = 14

o 49

l 240 l 15
. 2922 2920 4 log,64
186. HaiinuTe 3Ha4YeHHe BbhIpaskeHUs 093752 logeo?

o -2
187. HaiiguTe cyMMy KOpHeii ypaBHeHHsI logo.x = logs2 + logs0, 2
e 25
log3135 _ log3405 + lOg 27
188. HaiignTe 3HaYeHHe BhIpAaKeHUs1 [°9153 logs3 K
e 45

logs75 wn logs25,,

189. UYemy paBHa pa3HOCTH

190. Uemy pasna pasnocts, 090418 121090410,

m

o lo — ,ecnu log, m =7; log, n =5
191. Haiignre °827% 82 B2

m
192. Haiigure log; 2 ECm log; m=3;log, n=7

1

193. HaiiguTe 3 logs(vVb)*,ecrm logsb =3
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194, Haiimure 13—4 log,; d? , ecru log, d=-7

195. BpluucianTe npousBeaeHne

o /4

14(% logg 8— ngﬁ%)

196. Ympoctute BhIpaxeHue

e 14

197. Haiianre pasnocrs 1083135nlogs 5

198. Haiigure pasnocrn 1080392108310

199. Beruncaure 1082(m - n),ecnn log; m=9; log; n=5

o 14

200. Bebruuciaure

o /4

201. Bbruucante
e -172

1
202. Bbruucante 4
o 1

1

Zlogg1 5
203. Bbruucaure 25 2howe

e 81

(1)1+0,5 logq 14
= 2

204. Borumcaute “*

e 35

205. Haiiante pasnocts 1082192 ulog; 3

log,6unlog £16

log; %, ecnu logz; m=13;logz; n=7

%logs(\/g )8, ecrm logs b = -2

3 logo(m) 3, ecnu logg m=-4
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206. HaiiguTe pa3HocTh l0go,4 64 u3loge, 10

m
207.  Haiigure log; . ecrm log; m=7;log; n=4,

. log, =, log, m=3; log, n=7
208. Haiigure _B2en M 082 82

7
209. Burumcinte / 1084 Vb, ecnu log, b =5

3
210. BbluucauTe 5

logs (1), ecrm log, m=.
08,4 m ,ecnu 108, m—-g

. ‘log110 u 1g16
211. HaiiguTe npou3BeaeHue z

1-0,5logs 11
212 ynpocrute Bhipamenne 25 gs

o 25

2
O 11
5
2_
° 11
o -2

logng 27 n 310g0,3 10

213. HaiiguTe pa3HoCTh

214. Haiigute log,(m - n), ecnn log, m=15;log, n =6

m
215. Haiigure logs 270 S logz; m=5;log; n=7

2

102
216. Haiigure 27 logs (;) ,ecnm loggsn=-3
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217. Haiiaure 0,0410g11(t5), ecmlog, t=-5

1
2+>-log79-log7 6
218. Ympoctute BbIpaxkeHue: (7%)z2

o 49

o -1
1

o 49
1
4

491—0,5 log; 14
219. YmpoctuTe BbIpaieHue

210823 +]og, 2 -log, 14
220. YnpocTuTe BhIpaskeHHe 87 87

221. 'YpaBHeHHe, cofiep:Kaliee MepeMeHHYIO M0/I 3HAKOM Jorapugma, Ha3bIBaeTcs

YPAaBHEHHEM.

® jorapupMUUECKUM

222. Yrto u3 3TOro BepHo?

o 3 <logz25 <4

o Ll<log;25<2

o 2<logz25<3

o 4<logy25<5

223. BbiOepuTe pUCYHOK, HA KOTOPOM U300pakeH rpaduk c[)ymcmzm-1 B
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224. BeiGepuTe PHCYHOK, HA KOTOPOM H300paKen rpadux gpynkmma - — 1030.4 X

o 1
o 2
o 3
o 4
. r=Jlog. . %.
225. BbiOepure Bce cBOiicTBa PyHKIHH J 825
1. PyHKUMA He UMeeT TOYEK 3IKCTPemMyma
PyHKLMA BO3pacTaeT Ha MPOMEKYTKe (moos +0)
dyHKUMA onpeaeneHa Ha BCe YMCI0BOM OCH
4. MHOXeCcTBO 3HaUeHMUN GYHKUUK (0; +0)
(0; +0)

®yHKLMA BO3pACTaeT Ha MPOMEKYTKe
6. ®DYHKLMA MMEET TOUKM SKCTPEMYMA

o —00; 400
7. MHOXecTBO 3HA4YEeHWI GpyHKLUK ( )

8. PyHKUMA yObIBAET Ha MPOMEKYTKE (=0 +e2)

o [3.333%]1
o [33333%P
o [33333%)3
o [33.333%)

* [33.333%5
o [33333%f5
o [33.333%f
o [33333%)s
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226

O

(@]

O

@)

O

2217.

228.

@)

229.

230.

1. PyHKuMA yObIBAET Ha MPOMENKYTKE (0; +0)

2. OYHKUMA HE MMEET TOYEK SKCTPEMYMA

o —00; 400
3. MHOecTBO 3Ha4YeHWI GYHKLMN ( )

4. MHOXecTBO 3HaYeHUM GYHKLMU (0; +e0)
5. ®yHKUMA onpeeneHa Ha BCel YNCI0BOM OCH

6. DdyHKUMA BO3pacTaeT Ha MPOMEKYTKe (0; )

7. ®PyHKUMA yObIBAET Ha NPOMEKYTKE (Fooi +e0)

8. ®DYHKUMA UMEET TOUKM IKCTPEMYMA

33.333%1
33.333%

33.333%)3
133.333%4
133.333%]5
133.333%]5
133.333%7
133.333%]3

lo 5 u lo 6
CpaBHuTe uyHcaa 902 Go24

logp245 > l0Go246
logo245 < 090246

[6g0245 = 0G0246

lo 71 u lo 5.6
CpaBuute umcaa 3+ I3

logz 47.1 = logs,5.6

log;47.1 < log;.5.6

logz 471 = logs;.5.6

log, 40.1 u log, ,0.6
CpaBHuTe Yuciaa

logy 4,0.1 > log,,0.6

logy 40.1 < log,40.6

Eogll.!l.ﬂ.l = Eogll.!l.ﬂ.ﬁ

l 04 mul 0.2
CpaBHuTe YucJIa 98056 1 1000

)= -
Ry sRanmarn moan anamoerna davrrmsarmren .‘ logﬂ,ﬁl X
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Iogolﬁ 04 = Iogolﬁ 0.2

EOgOIGO.‘q‘ < 1090.60'2

£0g0.60'4 - Iogolﬁg.z

log,<0.26
231. CpaBHuTE C HYyJIEM L
5 log,c0.26 = 0
log,c0.26 > 0
o [0g15026< 0
232. CpaBHHTE ¢ HyJIeM log,s9.1
log;:9.1< 0
log;c9.1> 0
log;c9.1= 0
[ 42
233. CpaBHuTe ¢ HyJIeM 08os
logg=42= 0
logg=42< 0
loggc42> 0
o
234. CpaBHHTe ¢ HyJIeM logo50-31
logy<031> 0
o 10905031 < 0
logg<031= 0
235. Kakoso 3uauenne 1281030 econ logio2 = 0,3 log,o3=0,48
o 0,78
e 156
o 1,78
o 0,56
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Yo
Hajitu oTHOIIEHHE *0

logix + logyy =3-

{log;; x+logyy =3
3

236. Mycrs X0 Y0) - pemenne cucrempl

o 27

237. HaiiguTe HaMMeHbIIIee 1eJ10€ pellleHue HePABEeHCTBA log,, 2 < 5

N |
. 1020(;—17)>U
238 HaH}II/ITe HaAauMCEHbBIIECE LEJI0€ PCIICHHUE HEPAaBEHCTBA 2 2

239. HaiiauTe HaMMeHbIIee LeJI0e PellleHHe HepaBeHcTBa (08 (32 —2) < —4

240. HaiiguTe HauMeHbIIIee 1eJI0e pellleHHe HePaBeHCTBA log% (32 —4) < log% (z+2)

241. YcraHoBUTE COOTBETCTBHE MEKIY HEPABEHCTBAMHU H UX PCIICHUAMMU

log: z > —1 A (0;0,2)
¥ 5
logiz>1 5 (©9)
2. g
log1 z < —1 (5: +00)
3; e B.
logr = < 1 |
4. 5 r (0,2; +00)
1
b
2
A
3
B
4
r

242. HaiiauTe HaMMeHbIIee LeJ10€ X, IPH KOTOPOM BbINOJIHAETCS HEPABEHCTBO
log: & = logl 4x.
1 1

o 1

243. Haijinute HanMeHbIIee LeJ10€e X, IPH KOTOPOM BbINOJIHSIETCS HEPABEHCTBO
log; (16 — 12z) < log, 4z,

o 1
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244 Hafimama wamusarnr mjee [[eJ10€ X, IPH KOTOPOM BBbIIIOJTHACTCH HEPABCHCTBO

logg (x — 1) = 1 + log, 2.

7

245, Kaxnoii pyHKIIUM NOCTABbTE B COOTBETCTBHE €€ 00J1aCTh ONnpeaeeHUust

(=7; +00)

A.

g Y=logi(7-2)

' 2 (—00;0) U (0; +00)
y = logg z* 5.

2. ¢

3 y=logz’ 5, (0::00)
Y log. (z + 7

4. g H‘( ) r (—o0;7)

4.2.3.5 OcHoBbl TpUroHOMeTpHHU. TpUronomMerpudeckue GpyHKuu

Tecm:

1
Haiinure € X, ecam ““ " Vion & € (1,5m;2m)

-3

cosao = &
Haiigure € &, ecin 6y @ € (0;0,57)
0,4

0s : ] e]

c -
Haiigure 8 &, eciu T u 2707 < o < 360°.
4

1 k¥4

oS0l = —— O E(—; 21

Haiigure (€ &, ecn o V10 g ( 2 )

-3

2
Haiigure (& &, ecan ose="ma o€ (1,5m;2m)
-0,5
-0.5

)
Haiinure (€ &, ecan cose=Tm g @€ (1,5m2m)
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-1,5
-1.5

5
Haiigure € X, ecn %~ Vi @ € (0,57;7),
-0,6
-0.6

2
Haiigute tg OC’ ecmn ST Vo & € (1,571';271')_
-0,4
-04

1
Haiigure € & ecan " 2u & € (0,5m; )

-2.5
-2,5
5
. Haiimure ‘€ X, ecan =T g o€ (0,0,57)
0,6
0.6
10
. Haiigure (€O, ecom ¢~ Viod w @ € (1,57;27)
-0,2
-0.2
10
. Haiignre (€0, econ "~ Vioom & € (0;0,5m)
0,3
0.3
10
. Haiigure & & ecau COSE= 00 a Q€ (1,5m2m)
-0,3
0.3
2
Haiizure (20, ecnn V2o 5 O € (0;0,57)
2,5
2.5
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15.

19.

20.

21.

. Haiigure € &, ecn

[ cos ol
. Haiianre (€ &, econ

I cosa
. Haiigure € &, ecin

. Haiignre (€ &, econ

Haiigure (€ &, ecan
0,6
0.6

cos &

0,2
0.2

-0,4
-0.4

0,4
0.4

Haiigure € &, ecin

5

Haiigure € &, ecin

1

Haiigure (€ &, ecan
-0,1
-0.1

-0,5
-0.5

0,9
0.9

cCosoX =

cosQo =

cosot = —

cosa =

Vi @ € (m;1,5m)

10

10
~ Tnen @ € (0,575 7)

2
=~ Tmg @< (ml,5m)

1
TV @€ (m1,57m)

1
Vg€ (0,57 )

g =
. Haitqure tga,ecnnma_ a &< (1,5m;2m).

9

Ty @ € (m;1,5m)

10
“Joig @€ (0,571 m)
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24.

217.

28.

30.

31.

32.

33.

. Haiianre ©€ &, econ

o= L
Haiigure €% e v2e g 90° < a0 < 180°.
0,2
0.2

no—
. Haiimure €O ecm viim & € (0,57;7),

-0,25
-0.25

sina =

6
Tt g O € (0;0,57)
1,2
1.2

2 .
Haiigure € ecin™ " Vs & € (1,5m;2m)

-2

sin o

3
Haiinure (€ &, ecam T Viog @€ (1,5m2m)
-0,3
-0.3

8

sinQ =

. Haiinure (€ X, ecan V89 y & € (0;0,57)

1,6
1.6

. 7
SN0 = —— .
Haiiaure (€O, econ iy & € (0,0,57)

1

e —
Haiinure tg a, ecJIin e NZTR | o c (].,571';27[)_
-1,25
-1.25

ing = >
Haiianre (€ &, econ M= o € (0,57 )

-5

sin@ = —

1
Haiiaure (€ &, ecan Vg @€ (ml,5T)
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36.

37.

38.

39.

40.

. Haiianre (€ & econ

. Haiimure COS &, econ

. Haitgure COS &, eciiu

0,25
0.25

O )
. Haiiaure (0 ecin ™" Viium & € (1,5m;2m)

-1,5
-1.5

sing =

8
Vg € (1,5m;2m)
-1,6
-1.6

T
Haiiaure (€ &, ecan me=Tma @€ (05T )

5

sing =
Haiigure € &, ecin

-5

o — ——
Haiiaure (€ &, ecan me=rm o€ (0,5mm)

1

.&‘.irlt)t*i .
Haiigure (€, ecan ™ Vit u @ € (0,57, 70),

1

24 __.
. sin@ = —— EAS ( 2 ’275)
Haiigure COS O, ecin 25y )

0,28
0.28

¥
sinoz:z—\/6 ae(_; 71-)_
> u

-0,2
-0.2

[
sina:ﬁ o c (—, TC)
4 m

[\

-0,75
-0.75

5
V26 @ € (1,5m;2m)
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43.

46.

47.

Haiigure COS O, e SINO = 0,8 90° < a < 180°.

-0,6
-0.6
, 2V6
. Haiimure COS &, ecim A a 07 <o <90°,
0,2
0.2

. 19
s = —— O o
. Haiigure COS &, eciu 040 <a<90".

0,9
0.9
ina— 22 o€ (3_7T, 27)

Haiigure 3 COS & ecin 3 m 2 .
1

sing=— Y1
Haiigurte COS O, ecoin 0 gac(1,5m2r)
0,1
0.1

sing = YL

. Haiigure COS O, ec.in 10 4 € (0,0,57)

0,3
0.3

o~ Y31
. Haiigure COS O, ecain me=—gg @ € (1,5m;2m)

2,1
2.1
sing = — 240
. Haiigure COS O, ecin s gac(ml,5m)
-0,2
-0.2
sina = Y2
. Haiigurte COS O, ecan T g < (1,5m27)
0,5
0.5
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52.

60.

. HaiimguTe COS (X, eciu

sin@ = @
HaiiquTe COS O, eciin 0 4o € (0;0,57),

0.9
0,9

sing = ———

. HaiiquTe COS (X, eciin T gac(ml,5m)

-0,25
-0.25
V19

sing = —

. Haiigure COS O, eciin 0 g o € (1,5m;2m),

0,9
0.9

g YT
T o e (ml,57)

-0,75
-0.75

sing =

. Haiigure COS O, eciin 2y € (0,5mm)

-0,5
-0.5
V51

sing =

. HaiiguTe COS O, eciin 10 yoc (0,57 )

-0,7
-0.7

. V19
siIng =

. Haiizure COS (&, ecin 10 yac (0,5m;m)

-0,9
-0.9

: V15
S = ——

. Haiigurte COS O, ecam 4 goc(0,5mm)

-0.25
-0,25

Cost = \/i
Haiigure SIN O, ecou 10 4 o€ (0;0,5m)
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0,7
0.7
2v/6

. COSX = ——
. HaﬁHﬂTe SlIl)C, ecJIn 5 u 900 < )C < 1800

0,2
0.2

. Haiiaure SINX, e €08 X = —0,8 90° < x < 180°.

0,6
0.6

. Haiimure COSX, ecim sinx = —0,6, 270° < x < 360°.

0,8
0.8

. Haiigure SINX, geyy COSX = —0,6 ; 180° < x < 270°.

-0,8
-0.8

7 ge (n' 3")
. COSOf = —— s T
. Haiigure SIN &, ecan 25n 2 )

-0,96
-0.96

V15

. cosq = — —— o o
. Haiignte 3Hauenne Bpipakenns SN &, econ 4 490" <o < 180"

0,25
0.25

V13

. Haiimure SN O, econ T u 180° < a < 270°.

-0,25
-0.5

) VT
. Haiianre SN, ec "~ 4 g 0° < a < 90°.

0,75
0.75
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69.

77.

. Haitgure SIN & ecoin

. Haiigure SN &, eciin

. Haitgure S1N &, econ

coso = @
Haiiaure SIN X, ecoin 10 4 o< (0,0,57)

0,3
0.3

cosQ = 7@

. Haiignre SINQ, ecin 10 yo € (0,57, 7)
0,3
0.3
V51
cost = —

0 ya€(ml,57T)

-0,7
-0.7
cos o = v7
. Haiiaure SIN O ecu 4 o< (0,0,57)
0,75
0.75
cosar =~ 3
. Haiigure SIN O, eciu 2 yae(ml,5m)
-0,5
-0.5
COSE= — V15

4 yae(ml,5m)
-0,25
-0.25

V21
. cCosot = ——— .
. Haiigure SIN &, ecin 5 g€ (ﬂ, 1,5%).

-0,4
-0.4

3VI1
10 go e (1,5m2m)

coso =
-0,1

-0.1

V31
10 yo € (0,5m )

. . cosa = —
Haiigure SIN &, ecom
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86.

. Haiigure SN &, eciin

0,7

0.7
: cosa =27
. Haiigure SN &, ecan rgac(0,5mm)
0,75
0.75

3
. cosQ = - .
. Haiigure SIN &, eciu 2 g X E (0,0,571’).

0,5
0.5

2V6

costf = ——

0,2
0.2

V21

. Haiire SINO econ 5 w X € (0;0,5m)

0,4
0.4

V15

. CosOft = —— .
. Haiigure SN &, econ 4 ,ac(0,0,5m)

0,25
0.25

. Haiigure 240820 ecan SINCQ = —0,2.

22,08
22.08

. Haiigure — 20c0820, ecu Sin 0 = —0,8.

5,6
5.6

. Haiiaure 7cos 206, ecJIn Sin o= —0,2

6,44
6.44

Haiingure — 2cos 206, ecau Sino = 1.

5 ga<€(0,5m )
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87.

88.

89.

92.

93.

2

HaﬁHHTe - 16C0$2a, ecJIn Silla = _034.

-10,88
-10.88

Haiigure 14€0820 ecan SIN0 = 0,5.

.

Haiigure 220820 ecm Sin @ = —0,8.
-6,16

-6.16

. Haiignure — 5C0$2a, ecJu SiIlOt = 0,7

-0,1
-0.1

. Haiigure — 14c0820, ecu Sin 0 = —0,2.

-12,88
-12.88
Haiiaure — 12¢0820 ecqm sSina = 0.

-12

-0,38
-0.38

. Haiigure — 9€0520 ecan SN = 0, 3.

-7,38
-7.38

. Haiigure — SCOSZ(X, ecom SIna = 0,4.

5,44
-5.44

-5,04
-5.04
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97. Haiigute 15cos 206, ecJin sin = 0, 6.
o 42

o 472

98. Haiigure 16cos 206, ecJIin sino = 0,7
e 0,32

e 032

99. Haiigure 11052, ecym sSin @ = 0,2.
e 10,12

e 10.12

100. Haiigure — 150820, ecsu sSin @ = —0, 3.

e -123

e 123

101. Haiigure 10cos 206, ecIn sino = O7 1.
e 08

e 038

102. Haiigure — 6€C0S20Q, ecan SINC = 0,6.

e -168

e -1.68

103. Haiigure — 22COS20, ecau Sinot = —1.
o 22

104. Haiimure 210820 ecau SIn 0 = —0,9.

e -1302
e -13.02

1
105. Haiigure J0COS2¢X, ecnm cosE=g3
o -276
o -27.6

1
Cosor = —.
106. Haiigure 25COS2Q, econ
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o 1
coso = —.
2

107. Haiigure 3cos 2069 eCan

e -15
e -15
3
108. Haiiaure 3 COS2, econ cosor = 3.
e -154
o -154
109. Haiiaure 49 COS 205, eCIH cosa = %
o -47
1
110. Haiigure 12C082Q, econ cosa =7
e -105
e -105
4
111, Haimure 65¢0520 e 5
e 1872
e 182
B 1
112.  Haiiaure 27 €020, econ cosa= .
e 21
N 2
113, Haiiure 40C0S2¢ euu 5
o 272
o -27.2
_ 1
114. Haiigure 18C0S20 ecn cosa = 6
o -17
cosq = é
115. Haiiaure 98COS2X, ecan 7

o 2
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1

CoOsOl = —.
116. Haiinure 8COS2Q ecoin 4
o -/
o 5
COS = —.
117. Haiigure 9COS 20 ecin 6
e 35
e 35
“ 5
COS = —.
118. Haiigure 147 C0S20 ecnm 7
e 3
1
CosOol = —.
119. Haiigure 6COS20 econ 2
e -3
o 6
COS = —.
120. Haiigure 49C0S2Q ecan 7
e 23
COsSOt = —
121. Haiigure 60C08 2 ecau
e 16,8
e 16.8
COsSOt = —
122. Haiigure 7/0COS20 ecan
e 196
e 196
6
CoOsSOl = —.
123. Haiigure 98C0S20 ecm 7
e 46
5—6cos?
124. HaiignTe 3HaYeHHe BbIpa:KeHUus: > cos
_ S
° 32

A, ecan

. 3
sina=—23
“="3
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133

5 32
2
o 4
35
o 4
125. Haiigurte 3nauenne Bpipakenus 10C0S 2 o —Sin 2 oL, ecai COS 2 o= % .
29
o b
28
e 5
32
O
18
o 5

152
_
_40
o« 7
. -4
, 4
-

40
s 9
41
e 9
32
s 9
o -11

128. HaiiguTe 3HaYeHHe BhIpakeHus SiN 2 o —5C0os 2 o, ecam Sin 2 o= § .

6
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o
e 0
o -4
o -3l
9
y .2 2 2 3
129. HaiiguTte 3nauenne Boipaxenns 4SIN~o—12C0S” o, ecam Sin 0L=§.
—-15
o
. 6
-2
o
33
O — —
8
130. HaiiguTe 3HaYeHHE BbIPAKEHUS 5Sin20L—1, eciIu COSOLZ%.
11
o 4
59
o 16
1
o 4
_i
o 16

131. HaiiguTe 3HAYCHHE BBIPAKEHUST D — 3c0s% ot , ecam SinoL=— % .

3
o 2
5
o 2
23
o 12
25
. 12

2

132. HaiiguTe 3HaAYEHHE BHIPAKEHUS 5sin“a—3 COS2 o, ecJu COS2 o= %
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37
o 9
21
o 3
. 2 ) .2 3
133. HaiiguTe 3na4enne Boipakennss  2C0S” oo —4Sin“ o, ecam SIiN“ o= 1
16
o 11
188
o 121
_26
o 11
4
o 11
134. HaiiguTe 3HaYeHHE BHIPAKEHUS 5cos 2 a—1, ecitm Sino = %
_11
o 16
1
o 4
59
e 16
11
o 4
. 2 .2 2 2
135. HaiiguTe 3HaAYEHHE BHIPAKEHUS 2Cc0S°“ a—4sin“ o, ecotm COS“ oL = =
_16
° 7
_172
o 49
2
7
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136. HaiignTe 3HaYeHHE BHIPAKEHUsI 7 -5c0s 2 o, ecqm Sino= % )

19
e 5
26
5
3
159
o 25
137. HaiinuTe 3HaYeHHe BhIPAKEHUSA 2sin 2 oa+4, ecim COSoL=— %
152
o 25
148
e 25
32
o b5
28
o b

138. HaiiguTe 3HaueHue BhIpakenus 7 SiN 2 o —COS 2 o, ecam Sin 2 o= % .

NERNE

[ J
o1

. 2 2
2 2 sin“g==
139. HaiiguTe 3HaYeHHE BbIPAKEHUSI 4sin“a.—5cos” a , €cJam 3.

_1r

180



140. HaiiguTe 3HaAYeHHE BbIPAKEHUS
14
5o 5
88
o
11
o 5
37
o 25

4—3C0820L, ecam Sino 2%.

141. HaiiguTe 3HAYCHHE BHIPAKEHAST  3— 2COS2 o, ecmm Sino=-— % .

17
e 9
1
o 9
!
o 3
11
o 3
142.
_ir
o 7
_23
o 7
_143
o 49
3
o [
143. HaiiguTe 3HaYeHHE BbIPAKEHUS
22
o [
_8
o [

6cos

2

Borumeante  COS2 o — 3sin 2 o, ecam cos? o = % .

oc—4sin20c, ecau sinzoc:

2
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24

o [
248
o 49
o . 7 3
144, HaiiguTe sina, ecJm coS = — oo UT <a< >
24
o [ —
25
24
o *+—
25
24
o £
25
18
o ——
25
. . 5 3 5
145. Haiigure tga, ecau sina = — rRey <a< >
12
o —=
5
5
o *+—
12
5
) N ——
12
5
o —
12

146. MH3BecTHO, uTO cosa — sina = 1,2. Haiigure (cosa + sina)? — 5sina - cosa.

e 166
o 16,6
o 0,166

147. Beruncaure sin(a + B), ecnu cosa = g,sinﬁ = —%, 0°<a<90°180° < B <
270°.

o ——

o ——

. 4 .
148. MH3BecTHO, YTO Sina = = Haiigurte cos2a
o 1

e (0,28
o 2,28
o 0,36
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. , 3
149. HaiiguTe 3HaYeHMe BbIpakeHuss 2 — 5c0Sa, ecjid U3BECTHO, UTO Sina = SH 0<

T
a<5

o -2

o 6

o 2

o 4

o -4

150. HaiiguTe 3HaYeHHe BhIpa:keHUusi 5 — 3cosa, eciid U3BECTHO, YTO Sina = ? " g <
a<m

o 7

o -7

o 5

o 2

o 3

151. Bsruncaure V8sin(m + a) - cos(mw + a) npu a = g

o ?

o -2

o 05

o -05

o 4

152. HaiiguTe 3HaYeHHe BhIpakeHUs1 5cosa — 3, eciid U3BECTHO, YTO Sina = % " g <
a<m

e 6

o 6

@]

@]

o 4

o -4

153. Bbruncaure v3cos (g — a) -cos(m— a) npua = g
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V3
o o —
4

©)

N |-

. . V5 m
154. HaiinuTe 3HaYeHHe BbIpa:keHUusi 3cosa — 2, ecyiv U3BECTHO, YTO Sina = S U<

a<m

o -4

155. PemmuTe ypaBHeHHE 2COSX = ?
o (—1)n%+7m,nEZ
o i% +mn,nezZ

+2mm,n € ”Z

o
NE

e +—+2mn,n€e’

NE

N | =
Il
(=]

156. Pemmurte ypaBHeHue Sin (— ’Z—C) +
o i% +2nmn,n€Z

@ ig +2mtn,n€Z

o g +4nn,n € Z

o (—1)n%+7m,neZ

° (—1)”§+ 2nn,n € Z

157. PemmTe ypaBHeHue 2c0S (g - x) -V2=0
o (—1)n%+2nn,nEZ
o) +2mm,n € Z

T
4
o) i%+2nn,n€Z

o (—1)n%+ nn,n € Z
158. Pemmurte ypaBHeHue COS G) = %

° iz?n+47m,n€Z
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o §+27mnEZ
o T+4nn,nEZ
o) iz+27m,nEZ

o (- 1)” +nmn,nez

159. Pemmure ypaBuenue 1 + sin(m—x) =0

° —§+2nn,nEZ
Vs

o E+27rn,nEZ

o ig+2nn,nEZ

o §+nn,nEZ

160. HaiiguTe pemeHue ypaBHeHus1 4cos g sin (g - x) = —

o i%+nn,nEZ
° is—n+27m,nEZ

o} + +7mnEZ

161. Ilpu kakuX 3HAYEHHSAX X 3HAYeHHe PyHKIUHU f(X) = 85in§ cosg — 2+/2 paBno 0?

o) i%”+37m,n€Z
o (-)"T 4+ nez
o (—1)”%+2”Tn,nEZ

o (—1)"%”+7m,n €Z

162. PemmuTe ypaBHeHUe 2COS (E) =1
° iz—” +4nn,n € Z
21
o) i? +mnne’”Z
o 10—” +4mn,n € Z
o (- 1)” +mn,n€zZ

o) ig+2nn,nEZ

163. PemmuTe ypaBHeHHE cos( +x) 1=0
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o §+7m,nEZ
T
° E+27rn,nEZ
T
o i;+7m,nEZ

o (—1)”§+ 2nn,n € Z

164. HaiiguTe penieHusi ypaBHeHUs 4sin%sin (3?” + x) +vV2=0
o) E, nez
4
Vi
o * S Trmmmne Z
o %ﬂ + 2nn,n € Z
° i% +2mm,n€Z

o (—1)”%+7m,n €Z

165. [Ilpu kakux 3HaAYeHHSAX X 3HaYeHHe QyHKIuM f(x) = 4Sin§ Cosz — /2 paBno 0?
o (—1)”%+7m,nEZ

o (—1)”§+7m,nEZ

° (—1)"%+27m,n€Z

o} i§+27m,neZ

166. Pemmute ypaBHeHue 4sin (E) =22
o &

o *

° (—1)n§+ 2nn,n € Z

o (—1)”%+7m,n €Z

167. Pemmre ypaBHenue \2cos (g + x) +v2=0
o ig +2nn,n€Z

° §+ 2nmn,n € Z

o —g +2mm,n€Z

o §+7m,n€Z

168. HaiiguTe penieHusi ypaBHeHUsI 4cos§sin (g - Zx) +v3=0
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o) i§+2nn,nEZ
Vs

o i§+nn,nEZ

° is—n+7m,nEZ
12

o i%+7m,nEZ

o s +mn,ne’”z

12
169. Pemmute ypaBHeHue 2sin2x —1 =0
o =+ Z4 2nn,n € Z

12

T
o —+mn,nez

12
o (—1)"%+7m,nEZ

T

_qynr™®, m
o (-1) 12+2,nEZ

170. PemmuTe ypaBHeHHe 2Sin (g + x) +vV2=0
o i% +nmn,n€Z

o %ﬂ +2nn,n € Z

° i%ﬂ +2nn,n € Z

o (—1)”%+7m,nEZ

o E+E,nEZ
4 2

171. HaiiguTe pemieHusi ypaBHenus 2tg % cos (x + g) =43

° iz—z+2nn,nEZ
6 3

o i§—§+2nn,nEZ

o iz—z+nn,nEZ
6 3

o) i%+%+nn,neZ

172. Pemmurte ypaBHeHue sin(—4x) = —

NS

T

o ((D)"E2+Z nez
16 4
o +—+= nez
16 4
7
o) —H+E,nEZ
16 2
o) ig+7m,nEZ
T mn

_1\yn+1 & o
o (-1) 16+4,n€Z
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173. Pemnrte ypaBHenue sin(mw — x) — % =0

o §+7m,nEZ
o E+@,nEZ
6 2
T
o ig+7m,nEZ

° (—1)”%+7m,n S

174. HaiiguTe Bce pelleHusi ypaBHeHus: sin’x + cos (g - x) =1 - cos*x
o 2mm,n€”Z

® mneZz

mn

o) ,MNEZ

2
o *+—-+mnne”z

SIE

175. HaiiguTe pemenusi ypapHenusi 3ctg gsin (x + g) -V3=0

o) §+27m,neZ

176. PemmuTe ypaBHeHHE sini ~1-p

N

° (—1)”2?”+ dmn,n € Z
o iz?n+27m,nEZ
o (—1)”2?”+7m,n €Z

o —2?”+27m,nEZ

177. Pemmre ypaBHenue v/3cos (g - x) -1,5=0
o (—1)”+1§+7m,n €Z

o g +m,ne’”z

o ig +nmn,nez

° (—1)”g+7m,n EZ

178. HaiiguTe Bce pelIeHHs YPABHEHHS: COS>X + Sin (% + x) +sin’x =1

o mmneZz
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|2

o) ,NEZ
4
Vs
o iz+nn,nEZ
T
° 5+7Tn,nEZ

179. Haiigure pemieHusi ypaBHeHusi 3tg g cos (x + g) -v3=0
o i% +2nn,n € Z
° —g +2nn,n € Z

o) i2+27m,nEZ

ol w

o *+—-+mnne”z

180. Pemmre ypaBHenne —V/8sin2x +2 =0
o) E+ﬂ,nEZ
8 2
—_pnkm
o (-1) 8+ . ,NEZ
o (—1)”g+nn,nEZ
o ig+nn,nEZ

1

181. Pemmrte ypaBHeHue cos(—2Xx) = 2

° i%+2nn,nEZ
Vs

o) ig+7m,neZ
Vs

o i§+nn,nEZ

o) i§+2nn,neZ

182. HaiinguTte pemenus ypapuenus: sin?5x + cos(m — x) = 1 — cos?5x

o mnne”z
Vs

o ;+7m,nEZ
T

o) ;+2nn,neZ

o) iz+ﬂ,neZ
2 2

183. Pemmurte ypaBHeHue 2Sin (x — %) cos% =1
o) ig +mmne”z
o (—1)”g+g+2nn,n€Z

e (-D":+Z+mnnez
4 4
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o i%+%+nn,nez

184. Pemmurte ypaBHeHue sin(—2x) — g =0
o ig +2mm,n€Z

o (—1)"+1§+7m,n €Z

o (—1)”g+nn,nEZ

o ()™ I+ nez

185. PemmuTe ypaBHeHue 2Sin (% - x) —V2=0

3
o) iTn+7m,nEZ

[ ]
-+

%+27m,neZ
o) i%+2nn,nEZ

o (—1)”%+nn,n €Z

186. HaiinuTe pemenusi ypasHenus: 2cos(mx — mw) = /2

o i%+2n,nEZ

o) ii+2n,nEZ

o i%+n,nEZ
3

o Z+n,nEZ

187. HaiiguTe pemieHust ypaBHeHuUsi: 2€0S (g - %) cosg =1
° % +4nmn,n € Z
i
o 3 +mn,ne’”z
i
o 7 +2nmn,n € Z
o nz—n, nez

188. PemmuTe ypaBHeHUE COSX = — g
o i% +mnne”z

o i% +2nn,n € Z

o + %ﬂ + 2nn,n € Z

3
o i7”+7m,n€Z
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189. Pemnte ypaBHeHue 2sin3x—1=0

o) i%+27m,nEZ
o i£+ﬂ,nEZ
18 3
o (—1)"%+7m,nEZ
o (-)"=+2 nez
18 3

190. Haiigute pemeHus ypaBuenusi: 2sin(nx —mw)+1 =10

o nnez

° (—1)”§+n,n €7

o +nnez

AR

o +-4+nne”z

e

191. HaiiguTe pemieHusi ypaBpHeHus: 2sin (Zx - E) Sl'n% =1

3
° £+nn,neZ
3
o iTn+nn,nEZ
3
o 7n+27m,nEZ

o} %ﬂ +mn,ne”z

192.  VYkaxute abcuucchl ToUek nepecedeHusi rpagukoB GyHKumii
2tg?x + sin’x, g(x) =1+ tg*x — cos*x

o 4mmn€’Z

e mneZz

O

E,neZ
2
o A2mm,n€Z

193. VYkaxkure adGcumcchl TOYEK nepecevyeHus rpapukoB GpyHKUuMI

ctg—tg’x+1, gx)=2-

ctg’x

el

o iz-i-nn,nEZ

o —g-i-nn,nEZ

o —%+2nn,nEZ

%+7m,n€Z

fx) =

f(x) =

V3
194. VYkaxute abcumucchl TOYEK nepeceyeHus rpapuka pynkunu f(x) = cos2x — ¢

ochio Ox.
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o) i%+27m,nEZ
o (—1)”%+nn,n €Z
° i£+nn,nEZ
12
o l+27m,nEZ
12

. 1
195. YkaxkuTe adcumcchl TOUYeK nepecevenus rpapuka pynkuun f(x) = sinbx — 3¢
ocei0 Ox.

o i%+nn,nEZ
e -D)"Z+Z nez
36 6
o i£+ﬂ,nEZ
36 6
o (—1)”%+nn,neZ

, 1
196. VYkaxkute aGcumucchl TOUEK nepecedenus rpapuka pyukmuu f(x) = sindx — ¢
ocei0 Ox.

o i£+2nn,nEZ
24
o i£+nn,nEZ
24
o (—1)”%+nn,n €Z

_qynt,m
e (1) 24+4,nEZ

197. HaiiguTe abcuuccnl 001UX TOYEK rpaguka pyHKuu y = Zcosg unpamony = 1.

3
o i§+4nn,neZ
o i§+2nn,nEZ
o) i4”+27m,n€Z

198. HaiiguTe abcumcechl 00mUX ToYek rpadukoB pyHkuuii f(x) = Sin%cos (x + g),

V2
gx) =——
o 5?7T+27m,n€Z
° i%—z+2nn,nEZ
Vs
o ig——+nn,neZ
o +2—n——+nn,n€Z
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199. HaiiguTe Bce 3HAYEHUSI APTYMEHTA, IPH KOTOPBIX 3HaYeHust pynkuui f(x) =
cos?4x + 1, g(x) = sin’x coBnaaaoT

° E+ﬂ,nEZ
8 4
o) iz+ﬂ,nEZ
8 4
o m+2nnn€”Z

o —§+7m,nEZ

200. Pemmte ypaBHenne Sin2x=0,5.

i%+4nk, kez

O
kt 1
-1)" —+=nmnk, keZ
o (D prgmk ke
o i%+nk,kez

(—l)k§+2nk, kez

201. Pemmute ypaBHeHue ./—1,5 cosx = sinx

° 2?ﬁ+21'rr1,r1€Z
o) iz?ﬂ+21m,nEZ
o —2?“+2Ttn,nEZ

4
o) ?n+21m,n€Z

202. PemmTe ypaBHeHue sinx + /3 cosx = 0

o g+21m,nEZ
o) ig+21m,n€Z
o §+1m,nEZ

o —g+1m,nEZ

. 1
203. PemmTe ypaBHeHHe 2Sin X COSX = 5

o) ig+nn,n€Z
_qyn™ , ™™
e (1) 12+2,n€Z

o (—1)“g+nn, nez

o) i§+21m,n€Z
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204. PemmuTe ypaBHeHMe Sin3x = %
o) i% +2nn,n € Z
o + 4 E, nez
18 3
o (—1)"E+7m,nEZ

o (- 1)"”+—nez

205. PemmuTe ypaBHeHUE COSX + ? =0
o (—1)"%+nn,nEZ

o (—1)”5?”+1m,nEZ

o i% +2nn,n€Z

° i%ﬂ +2mn,n € Z

206. Pemmte ypaBHeHne 2sin3x =1

o (-D":+=,nez

o (- 1)"” + 21'[_n ,NEZ

o (D" + 2”—” nez

o (— 1)n"+—nez

n2x = >
207. Pemmute ypaBHeHue 3sin2x = Ve
o (—1)”E+ m,ne€ Z

o (-D"Z+=nez

o (—1)"£+ m,n € Z

o (- 1)”ﬂ+—nEZ

208. PemmuTe ypaBHeHHE Zcoss?"x : sins?"x +1=0

3 .6
e ——{+-nne’z
10 5

_1ynd3 o
o (-1) 5+5,n€Z

4.2.3.6. llponsBoaHasi pyHKIMHU, ee MPUMEHEHUE
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Tecm:
(1) La +25

(v} X == n

MarepuajbHasi TOYKA IBUKETCHA NPAMOJIUHEINHO 110 3aKOHY 2 (rne X —

paccTosiHUe OT TOYKM 0TCUYETa B MeTPax, { — BpeMs B CEKYH/1aX, HU3MEPEHHO0e C Ha4aJia
aBukeHusi). Haliqure ee ckopocTh (B M/c) B MOMEHT BpeMeHu t = 1 c.

1

2
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJTUHENHO 10 3aKOHY x(r) =1"—31—-29 (rne X —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpemMsi B CEKyH/1aX, H3MEPEHHOE C Ha4aJla
nBu:kenusi). Haiiiure ee ckopocth (B M/c) B MOMEHT BpeMeHu t = 3 c.

3

] 2
. x(r) = =1~ +4r—20
MarepuaJjibHasi TOUKA IBUKETCH NPAMOJTUHEINHO 10 3aKOHY 6 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/IaX, M3MEePeHHOe ¢ HaYyaja
npuzkenns). Haiiqure ee ckopocTh (B M/c) B MoMeHT Bpemenn [ — O ¢,

6

1
. x(t)==t*—1+14
MartepuajibHasi TOUKA IBHKETCS] MPSIMOJIMHEITHO 10 3aKOHY 2 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MePEeHHOe ¢ HaYaJjia
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 3e.

2

1
. x(t) = 1>+ 7t +13
MarepuajJbHasg TOYKA ABHKETCH NPAMOTHHEIHO 110 3aKOHY 3 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MEePEeHHOe ¢ HaYaJja
neuskenus). Haiizure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = 6c.

11

2
MartepuanbHasi TOUKA ABUKETCS NPSAMOJIUHEITHO 110 3aKOHY x(t) =17 =Tr-20 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepeHHOe ¢ HaYaJia

nBuskenns). Haiiqure ee ckopocThb (B M/c) B MOMEHT BpeMeHu [ — Sec.

3

] bl
- x(t) = —=t"+3t+29
MaTepI/laJIbHaﬂ TOYKaA IBUKETCHA NMPAMOJMUHECHUHO 110 3AKOHY 4 (l"lle X —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMsl B CEKYH/aX, HI3MEpPEeHHOoe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 2e.

2

1
. x(t) = =t +1—25
MartepuajJbHAas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 6 (roe x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYH/aX, MI3MEPEeHHOe ¢ HaYaJjia
nuzkenns). Haiiqnre ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = 3e.

2
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10

11.

12.

13.

14.

15.

16.

17.

. MaTepunaibHasi TOYKA ABHKETCS MPAMOJIHHENRHO 110 3aK0Hy

1
x(1) = fzrz +9r—29

MarepuajibHasi TOUKA IBUKETCHA NPAMOJTUHENHO 10 3aKOHY (rae
X — paccTosiHie 0T TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKyH/aX, y3MepenHoe ¢
HavaJia iBu:keHus ). Haligure ee ckopocTh (B M/C) B MOMEHT BPeMeHH c.

2

2
(t)=—t"+Tt—4 (re x —
PpacCToAHUuE OT TOYKHU 0TCUECTA B METPAX, t— BpEMH B CEKYHAAaX, UBMEPECHHOE C HA4YaJIa

neuzkenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = Le.

5

1,
) Xx(t)=-t"+3t
MaTepI/laJIbHaﬂ TOYKaA IBUKETCSA NPAMOJIUHECUHO 110 3AKOHY ) 2 (l"[[e X —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu | = 3e.

6

1
. x(t) = 1>+ 71 =20
MarepuajibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH O0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepeHHoe ¢ HayaJia
nBuskenus). Haiizure ee ckopocTh (B M/¢) B MOMEHT BpeMenn [ = Te.

14

2
MartepuajbHasi TOUKA IBUKETCA NPSAMOJIMHEIHO 110 3aKOHY xX(1) =17 +71+3 (rne x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nBuskenns). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 9ec.

25

|,
- x(t)==t=+9r—25
MaTepI/IaﬂbHaﬂ TOYKA IBHKETCH NPAMOJHUHCHUHO 110 3AKOHY ©) 5 (l“Jle X —
PacCToAHME OT TOYKH OTCIETA B METPAaAX, t— BpeMs B CCKYHAaX, HI3BMEPECHHOE ¢ HAYaJIa

neuxkennst). Haiigure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = Se.
11

o . _ 42
MaTepHaabHasi TOYKA IBHAKETCS PSIMOJIHHEIHO 1o 3aKkony (1) =1 —3~2 (rge x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MEePEeHHOe ¢ HaYaJja
nBuskenns). Haiiqure ee ckopocThb (B M/c) B MOMEHT BpeMenu [ = 9.

15

» 1,

. x(t)=—=t"+8t—3
MarepuaJjbHasi TOYKA IBUKETCH NPAMOJTUHEHHO 10 3aKOHY 2 (rme X —
paccTosiHUEe OT TOYKH 0TCYETa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEHHOe ¢ HAYaJ1a
nuskenus). Haiinure ee ckopocthb (B M/c) B MomMenT Bpemenn I — 1,
7
I,
(1) =z1"+27

o X
MarepuajbHasi TOYKA ABUKETCH NPAMOJTUHEHHO 10 3aKOHY 2 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, U3MEPEeHHOe ¢ HaYaJjia
nukenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 9.
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18.

19.

20.

21.

22.

23.

24,

25.

9

2
MatepuajibHAasi TOUKA ABHKETCsl NPSAMOIHHEIiHO 1o 3akony (/) =1 +5 =16 (ppe x
paccTosiHuie OT TOYKM 0TCUYETa B MeTPax, t — BpeMsl B CEKYH/1aX, M3MEpPEeHHOe ¢ HaYaJjia
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = Le.

7

1
. x(t) = —=1* +61—5
MarepuajbHasi TOUKA IBHKETCH MPSIMOJMHEHHO 10 3aKOHY 3 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJjia
nuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = 6 c.

2

1
. x(t) = 1> +8t—15
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJUHENHO 10 3aKOHY 3 (rme x —

paccTosiHue OT TOYKH O0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocThb (B M/c) B MOMEHT BpeMenu [ — 6c.

12

2
MartepuajbHas TOUKA IBUKETCHA NPSAMOJIMHEIHO 110 3aKOHY x(t) =17 +1+12 (rne x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 9.

19
. x(t) =t* +7t -5
MaTepl/laﬂbHaﬂ TOYKA IBUKETCSA NNPAMOJIMUHECHUHO 110 3AKOHY - (r}]e X—

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEHHOe ¢ HAaYaJia
neuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 2e.

11

1
x(1) = 51+ 51 +13

MarepuajbHasi TOYKA IBUKETCH NPAMOJTHHENHO 110 3aKOHY (roe x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MEePEeHHOe ¢ HaYaJja
nuskenns). Haiiqure ee ckopocThb (B M/c) B MOMEHT Bpemenu [ — J ¢,

8

1
. x() == +T7t47
MartepuajabHasi TOUYKA ABHKETCS MPSIMOJIHMHEIHO M0 3aKOHY 6 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, U3MEePEeHHOe ¢ HaYaJjia
nBuskenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — J ¢,

8

1
. x(t)= 1> +2:+20
MarepuajJbHad TOYKA ABHKETCH NPAMOJIMHEHHO 110 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, U3MEePEeHHOe ¢ HaYaJja
nuskenus). Haiinure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = 4.

4
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26.

217.

28.

29.

30.

31.

32.

33.

R
MartepuajabHasi TOYKA ABUKETCS MPSAMOJINHEHHO M0 3aKOHY x(t) =17 =2 +20 (rae
X — paccTosiHUE OT TOYKH 0TCYeTa B MeTPax, t — BpeMs B CEKyH/aX, y3Mepennoe ¢

HayaJja aBukenusi). Haiiaure ee ckopocts (B M/C) B MOMEHT BpeMeHH c.
4
1,
o x(t) =—=t"+5t+23
MarepuajibHasi TOYKA IBUKETCHA NPAMOJTUHENHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKM 0TCUYETa B MeTPax, t — BpeMs B CeKYH/aX, U3MEpPEeHHOe ¢ HaYaJjia
neuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — Le.

4

1
. x(t)=-=1>—1+16
MarepuajibHas TOYKA ABHKETCS NPSAMOJHHENHO 10 3aKOHY 4 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, ©3MEePEeHHOe ¢ HaYaJjia
nBuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 10,

4

1
x(1) = Erz +2t43

Marepua/ibHas TOUKA ABHKETCS NPSMOJIMHEIHO 110 3aKOHY (rme x —
paccTosiHue OT TOYKM 0TCYeTa B MeTpax, { — BpeMs B CeKYHIaX, H3MEpPEHHOe ¢ HAYaJIa
npuzkennsi). Haiiqure ee ckopocth (B M/c) B MomenT Bpemenn ! = O ¢,
8
1,
. x(t) =zt =7t +30
MartepuajbHas TOUKA IBUKETCHA NPSAMOJIMHEIHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HaYyaJia
nuzkennsi). Haiiqnre ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 10¢.

3

1
. x(t) = —=r*+7t—24
MarepuajbHasi TOYKA IBUKETCH NPAMOJTHHENHO 110 3aKOHY 2 (roe

X — paccTosiHUEe OT TOYKH 0TCYETa B MeTpax, t — BpeMsl B CEKYHAaX, H3MEPEHHOoe C
Hauaua asukenns). Haiignre ee ckopocts (B M/c) B MOMEHT BpeMenn | = Se.

2

|
. x(t) = —=r* +2t+24
MarepHabHasi TOYKA ABHKETCS NPSAMOJIHHENHO 110 3aK0HY 2 (rae

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) = 51> +4r—1
MaTepnanLHaﬂ TOYKA IBHKETCHA NPAMOJUHECHHO MO 3AKOHY = (rue X—
paccrosiHUe OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEePEeHHOe ¢ HaYyaj1a

neukenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = Le.

3
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34.

35.

36.

37

38.

39.

40.

41.

l‘)
t)=—=t"+7t+4

. x( 10
MartepuajbHas TOUKA IBUAKETCH NPAMOJIMHEIHO 10 3aKOHY 4 (rme x —
aCCTOSIHME OT TOYKHU 0TCYETA B MeTPax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe ¢ HaYaJia
9 3 =
nBu:kenns ). Haligure ee ckopocTh (B M/C) B MOMEHT BPeMeEHH c.
5
(1) L2 +9t—26
[ X =—=I" S
MarepuajibHasi TOUKA IBUKETCHA NPAMOJTUHENHO 110 3aKOHY 4 (rne x —
aCCTOSIHME OT TOYKHU 0TCYETA B MeTPaxX, t — BpeMsl B CEKYH/1aX, H3MEPEHHO0e C Ha4aJia
9 9
nuskennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT Bpemenu [ = O ¢,
5
(1) =~ +41+23
- x(t) = —=t- 3
MartepuajJbHas TOYKA ABUAKETCH NPAMOJMHEIHO 110 3aKOHY 6 (roe x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, I3MePEeHHOe ¢ HaYaJjia
nBuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 6c.

2

AN I
. MaTepuajibHasi TOUKA ABUKETCH MPSIMOJMHEHHO 110 3aKOHY x(t)=1"—9+8 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MePEeHHOe ¢ HaYaJjia
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn ! — 8 c.

7

1,
. x(f)=—t"—3t—16
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJHHENHO M0 3aKOHY 4 (rme x —

paccTosiHue OT TOYKH 0TCYETAa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nuzkennsi). Haiiqnre ee ckopocThb (B M/C) B MOMEHT BpeMenu | — 10¢.

2

2
MaTtepuaibHas TOYKA ABHKETCS MPAMOJTHHEIHHO 110 3aK0HY (1) =—1"+9t +13 (roe
X — paccTosiHMe OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe C
HauaJa ABu:kenns). Haiinure ee ckopocThb (B M/C) B MOMEHT BpemMenn [ = 3e.

3

|
. x(r) = =2 +9+15
MaTepI/Ia.HbHaﬂ TOYKaA IBUKETCA NPAMOJMUHEHUHO 110 3AKOHY 2 (l“JIe X—

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYH/aX, HI3MEpPEeHHOe ¢ HaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu | — 2e.

11

1
. x(t)==s1r"+4
MarepunaibHasi TOYKA ABUKETCH NPAMOJMHEHHO 110 3aKOHY 3 (roe x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYH/aX, HI3MEPEeHHOe ¢ HaYaJjia
nuzkenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 3e.

2
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42.

43.

44,

45.

46.

47.

48.

49.

50.

1
. x(1)==r* +4r+28

MarepuajibHasi TOUKA IBUKETCH NPAMOJTUHENHO 10 3aKOHY 6 (rne x —

paccTosiHue OT TOYKM 0TCUYeTa B MeTpax, t — BpeMs B CeKYH/13X, H3MepeHHoe ¢ Havaja

nBu:kenns ). Haligure ee ckopocTh (B M/C) B MOMEHT BPeMEHH c.

5

(1) 2 012
x(t) = =t —2r —
MartepuabHasi TOYKA ABHKETCS NPSAMOJIHHENHO 110 3aK0HY 5 (roe x —

paccTosiHue OT TOYKM 0TCYETa B MeTPax, t — BpeMsl B CEKYH/1aX, U3MEpPEeHHOe ¢ HaYaJjia
nuskenus). Halizure ee ckopocTh (B M/¢) B MOMEHT BpeMenn [ — 10¢

2

y v(t) =1+ 4t — 18
MartepuajbHasi TOUKA ABUAKETCH NPAMOJTHUHEHHO MO0 3aKOHY ° (roe
X — paccTosiHHE OT TOYKHU 0TCYETAa B MeTPax, t — BpeMs B CeKYH/aX, U3MepPeHHoe ¢
HauaJa ABu:Kenus). Haiinure ee ckopocThb (B M/C) B MOMEHT Bpemenn [ = Le.

6

) — 27
MartepuajbHasi TOUKA IBUKETCA NPAMOJIMHEIHO 110 3aKOHY x(t) =17 =Tt =9 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 6c.

5

— 2 _ g _
MarepuajibHasi TOYKA JBHKETCS NPSIMOJIMHEHHO 110 3aK0HY (1) =1"=9r—13 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nBuskenus). Halizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = Te.

5

1
. x(t) = —1>+ 3t +4
MarepuajibHasi TOYKA ABH/KETCH NPAMOJIHHEHHO 10 3aKOHY 6 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, HI3MEPEeHHOe ¢ HAaYaJia
neuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 6c.

5
y x(t)=r* -2t -8
MaTepI/laﬂbHaﬂ TOYKaA IBUKETCHA NPAMOJIMUHECHUHO 110 3AKOHY (r[[e X—

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEHHOe ¢ HAaYaJia
nuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 8 c.

14
1,
. x(t) = =t"+6r —20
MarepuaJjbHasi TOYKA IBUKETCH NPAMOJTUHEHHO 110 3aKOHY 2 (rme x —
paccrosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CeKYH/1aX, U3MEePEeHHOe ¢ HaYaJjia
nBuskenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — c.
16

, x(t) = 1>+ 4t —29
MarepuajbHasi TOYKA IBUKETCH MPAMOJIMHENHO 110 3aKOHY ° (roe
X — paccTosiHME OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, H3MEPEHHOe C
Hauaua asukenns). Haiiqnre ee ckopocts (B M/c) B MOMEHT BpeMenu [ = Se.
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e 14

51. HaiiiuTe yroJ HaKk/J0HA KacaTeJbHON K MOJ0KUTEJILHOMY HanpasjaeHno ocu Ox,
1
NPOBeAEHHOM K rpaduKy PyHKIMH Y = —X 2 — 3X B TOUKe ¢ adcuuccoi (B rpaaycax)
e 45

52. HanummuTe ypaBHeHHe KacaTelbHOl K rpaduky GyHKIHMHA y = X! B TOUKe ¢

adcuuccoi xo = 0,5(B rpagycax)

o y=4x+4
o y=xt4

o y=4x+1

o y=4x+0,5

53. HaiiguTte yroJ HaK/J0Ha KacaTeJbHOH K N0JI0KUTeIbHOMY HanpasJeHnio ocu Ox,

) 1 1
NpoBeiéHHOM K rpadguky pyHKuMH y = X 2 + 3X B TOUKY ¢ abcuuccoii xo = "

e 135

54. HanumuTe ypaBHeHHe KacaTelbHOli K rpaduKy QYHKIHH Y = X~ 2 B TOUKe ¢

adcumccon xo =1

® y=-2x13
o y=2x+3
o y=2x-3

o y=-2x-3

55. Haiigure yrjioBoii k03¢ duuneHT KacaTeJbHOI, NPOBeAEHHOI K rpaduKky GyHKIIUH
1
y = Ilnx + x B TOUKe X =z

e 38

56. HaiiguTe HauMeHbIIee 3HaYeHHe QYHKIMHN Y = log%(27 — x?).
e 3

57. Halinute HaMMeHbIlee 3HAYEeHHEe QYHKIUN Y = log%(64 — x?).
e -3

58. Haiiaure TOYKY MUHAMYMa QyHKUUHU y = X2 - 1

e 0

59. lIpu kakom 3HaYeHu b mpsimast y = 3x + b siBiIsieTcst KacaTeJbHON K rpaguKy
Qynkuun y = 2x> — 5x +17

o 7/

201



60. CymmMa Han60JIbIIero H HAaHMEeHbIIero 3Ha4enuii pynkuuu y = -x° + 3x° + 5 na
orpeske [1; 3] paBua

e 14

61. HaiiquTe HanMeHbIIee 3HAYeHNE PYHKIUN y = X 1

e (0,25

Ha oTpe3ke [1;4]

e (.25

3
62. Haiigute 3HaueHne NPOU3BOAHONI GyHKIMHN ¥ = X2 + 3X B TOUKe ¢ adcuuccoii xo = 4

® 6

63. Haiiqure HanGo.bIee 3HaAYeHHe GYHKIMH Y = X2

Ha oTpe3ke [1; 2]
o 1

3
64. HaiinuTe 3HaYeHHe MPOM3BOIHON (PYHKIUHM Y = X2 + X B TOUYKe ¢ abcuuccoii xo= 16

e 25

65. Haiigute npousBoanyo ¢pynkuun f(x) = Ini/x + 4
1

3(x+4)
1
@]
3(x—4)
1
o —
X+3
1
@]
3(x+1)
3
o —
x+1

66. 3anana pynxuus f(x) =\/%3, Havigure f '(1).
X<+

1
o =
6
1
o =
2
1
o =
3
5
e =
8
3
o -
8

67. Haiiaure npoussoanyio gpynxuun: f(x) = e~¢0s3%

O —cos3xe cos3x

o e—sm3x
o —e —CcoS3x
® 3sin3xecos3x
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o ecos3x

%8 Haiizure npoussoanyio pynkuuu: y = logsx + e*

1

° X4 —
xln3
1
o e*+—
In3x
1
o e*+—
3x
o e*+3e*

69. Haiiqure npoussoauyio pynkuuu f(x) = (7 — 2x)* B Touke M(3;2).
e -8

70. Haiigute npoussoanyio pyuxuuu f(x) = (5 + 3x)3 B Touxe M(2;3)
0121

71. Tipoussoanas pynxkuun f(X)=4sin X + x> +1 B Touke Xo=0 paBHa

o 4

72. IlponsBoanas ¢pynkuuu f(X)=xe* B Touke Xo= (0 paBHa

o 1

3Xx-2
5x+8

73. IlpousBoanas pyuxuun f(X)= B TO4Ke X0 = -1,4 paBHa

o 34

74. YraoBoii ko3¢ ¢dunueHT KacateabHol Kk rpadpuky pynxnun f(X)=In X B Touke Xo = -1
paBeH

o -1

75. Inddepenunan pynxuuu f(X)=Cos X paBen

® -sinxdx
o COsX dx
o sinx dx
o -cosx dx

76. Tpoussoanas ¢pyuxuun f(X)=5 Inx—x*-2 B Touke X0=1 paBHa

o 1

77. Ilpon3Boanas ¢pynkunu f(X)= xcosx B Touke Xo=0 paBHa

o 1

X
78. IlponsBoanas ¢pyuxuuu f(x)=
4+ 2X

B TO4Ke Xo= -1,5 paBHa
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

-16

YraoBoii ko3¢ punmenT kacareabHoi Kk rpapuky pynkuun f(X)=e* B Touke Xo=0 paBen
1
Juddepennnan pynxuuu f(X)=sin X paBen

sin x dx

-C0S X dx

cos x dx

-sin X dx

Ipouspoanas pynxuuu f(X)=2c0s X +x’+3 B Touke Xo=0 paBHa

0

Ipoussoanas ¢pyuxuuu f(X)=x In X B Touke Xo=€ paBHa

2

4x +1
ITpoussoanas pynkuun f(X)= 1X u

B Touke Xo=0 paBHa

5

YraoBoii ko3¢ punmeHT KacateabHOI K rpaduky pynkmun f(X)=sin X B Touke Xo= 77
paBeH

-1
IMpoussoanas pynxuun f(X)=3e* -x° -4 B Touxe Xo=0 paBHa

3

: T
IpounsBoanasi pynkuuu f (X)=X SinX B Touke XO:E paBHa

ITpousBoanas ¢pynknuu f(X)= é+ 8x

B TOYKe X0=2,5 paBHa

42

YraoBoii ko3¢ punmnenT kacareabHoil Kk rpapuky pynkuun f(X)= cos X B Touke Xo=0
paBeH

0

Haiigure h'(X) ecam h(x) = (4x+ 7)™
77(4x+7)*

A4(4x +T7)"
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o  44(4x+7)%
o T7(4x+7)"
o (4x+7)"°

- Jlana pynkuus y(x) =(4x+7)', naiigure y'(-2)
e 68

o —86

o —68

o 76

o 67

91. lana ¢pyHKuusi y = SiNX+COSX , BLIYUCIUTE y'(%)

e 0

92. Haiigure Bce X, IPU KOTOPbIX 3HAYeHHE MPOU3BOAHOI Pynkuun f(x)=x + In(2x—1)
PABHO HYJIIO.
1

o —

2

93. Haiigure f'(X), ecin f(x) =log,(2x+1)

2
[ -
(2x+1)-In 2
1
o -
(2x+1)-In2
In2
6 —c
2-(2x+1)
1
0 -— =
2In2-(2x+1)
2
@]
(2x+1)

X
%. Haiigure f'(X), ecim f(X)=

X

205



e (7-In7)

7)(
e —7*In7
O _—
(7)°
e”-In7-7"
6 — =0
7X
7x
5 e (7x—=In7)
(7*)?
7€ -7%In7
o — —t B
7X

95. Haiigure f'(X), ecoim f(x) =tg9x

-9

O )
sin © 9x

9

O —
sin © 9x
—-9x

O 2
€os“ 9x

9x

O )
sin © 9x

9
e CO0S%9X

96. Haiigure f'(X), ecom f(X) =In(x+3)-(x-23)

2X

o
X2 -9

o 2X
(x* —9)?

5 —2X
x2 -9
X

6
X+3

. S
(x* —9)?

97. Haiigure Y'(X), ecomm Y(x) =Sin XCOS 2X
O COSXCO0S2X—sin 2xsin X

e cosXx(cos® x—5sin * x)
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o COSX(Sin 2x +sin X oS 2x)

o €osxsin 2x —4cos? xsin x

o cosXx(cos2x +4sin * x)

1
98. Haiigure Yy'(X), ecoim y(X) =
y'(x) y(x) X1
15x
O _—
(Gx-1*
—15x
O —_—
(5x-1)°
15
O
(5x-1)°
—-15x
O
(5x-1)°
-15
o
(5x-1)*

99. Haiigure f'(X), ecim f(X)=(x"-2x%+3)°
o (x*=2x3+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
100 Hajiaure f'(X), ecomu f(X) = (X* —36)2

X
[} -
x> —36
1
O
x? —36
2X
O
x> —36
—X
O
x? —36
X—6
O
x? —36
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101. HaiianTe HanMenbIee 3HaYenue pynkmuu > — X~ 10 (x+3)

e 6

Ha oTpe3ke [—2,5; 0].

y=In(x+5)° -5

102. HaiiguTe HauboAbIIee 3HAYEHUE PYHKIMHU * na otpeske [—4,5; 0].

e 20

103. HaiiguTe HauMMeHbIIee 3HAYEHHE PYHKIUH Y — 4x—4In(x+7) +6 yq
orpeske [—6,5:0].

e -18

104. Haiigute HauboAbIee 3HAYEHUE PYHKIMU Y = 8In(x+7) —8x+3ya
orpeske [—6,5:0].

e 51

105. HaiiguTe HaMMeHbIIee 3HAYeHne PyHKIHH Y = 9x — ln(9x) + 3 ha
1 5

0Tpe3ke[13’ 18

o /4

15
106. HaiignTe HanGoabmee 3Havenne gpynknun Y = In(11x) — 11x+9 ga orpeske [ﬁ ﬁ} '

13 15]

— 2 1414 |
=2x"— 13x+9Inx+8 HA 0Tpe3Ke[14 14

107. Haiiaute HaubGoAbIee 3HAYEHUE PYHKIMHU y

57
108. HaiinuTe HauMeHbIIee 3HAaYeHHe PyHKIUU ¥ ~ 207 = Sx+Inx—3 g oTpe3Ke [6; 6] '
® -6
109. Haiianre TouKy Makcumyma dymxmun ¥ = In(x+5) —2x+9.
e 45
e -45
110. Haiiaure TouKy MuaIMyMa pynkman ¥ = 2% —In(x+3) +7.
e -25
e 25

L a3
111. Haiizure Touxky MunnvMyma pynkmun > = -~ (x+3)".

5
112. Haiigure TOUKy MakcumMyma dynkmup ¥ — 00 +3)7 —5x
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113. HaiiguTe TOYKy MEHEMYMa PyHKIHH Y = 4X —4In(x+7).
114. Haiiagure TOYKY MakcumMyma pyHKuun ¥ = 8In(x+7) —8x+3.

2 !
115. Haiigure TouKy Makcumyma dynkmun ¥ = 2¥ — 130+ 9Inx+8.

. y=2x>—5x+Inx— 3.
116. HaiiaguTe TOUKy MUHUMYMA PyHKIHHU

" —6¢" +3

S ,2x .
117. HaI/I)II/lTe HauMceEHbIIIECE 3HAYCHUC (byHKHI/H/I y=e Ha 0TPE3KE [1 4 2] .

2 9,
118. HaiiauTe TouKy Makcumyma dynkuun ¥ =~ P¥+ 4 +2x+7.

3
119. Haiigure TOUKy MakcumMyma GpyHKuuu > — 2In(x+4)” —8x—19.

o -325

_ 2
120. Haiianre Touky Makeumyma ynkuun Y — 05 — 7+ 12Inx 48,

o 3

2 . .
121. HaiiguTe HAMMEHbIIIEE 3HAYEHHE PYHKIMH * 4x" —10x+2Inx—3

3].
e -11

Ha otpe3ke [0,3;

T (6 —9x+9)

122. Haiiaure HauMeHbIIee 3HaYeHne pyHkuuu * — € Ha oTpeske [6; 8].

2
123.  Haiigure TouKy MakcumMyma dynkmuu ¥ = 2 — 250+ 391Inx—54.

(v Q x—7 .
124. HaiiguTe HAMMEHbIIee 3HAYeHHE PyHKIN ¥ — (x—=8)¢" ya oTpe3Ke [6:8].

- x-16
125. Haiignre Touky Munumyma dymruun ¥ = (1 +16)e" .

o -17
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o _— o ),\'+9
126. Haiigure Touky Makcumyma ynkmun ¥ = (0 ¢

e 38
N 3—x
127. Haiiaure TOYKY MUHUMYMA GpyHKumumn > — (3—x)e’ "
o /4
A 16—x
128. Haiigure TOuKy Makcumyma Gpynkuuu ¥ — (x+16)e ™"

o -15

— (32 — 36 36
129. HaiiguTe TOUKY MUHEMYMA QYHKIHH ¥ — (367 —36x+36)e" .

e 10

y— (32 X436
130. Haiizure TOUKy MaKkcuMyma QyHKumM » — (327 —36x+36)e™ .

e 0

— (2 . X
131. HaiiguTe TOYKY MaKCUMyMa (PYHKIHHU y=(x"—10x+10)e’ ™.

e 10
132. HaiiauTe TOYKy MakcuMyMa pyHKIuu ¥ — (x—2)% ",
e (

s e A2 x5
133. HaiiaguTe TOYKY MUHUMYMA (PYHKIMHU y=(x—-2)e"".
o ?
134. Haiigure Touxy Makcumyma Qyrxmun ¥ = 6)%e! .
o -4

_ ( .+ g)z 2—x

135. HaiiauTe TOYKY MUHUMYMA (PYHKIMHU y=(x+3)e .

b — (2 — J6—x
136. Haiiagure ToOuKy MUHUMYMA QyHKuIHA ¥ (x7 — Bx+8)e™ .

(8—x)e" " ya oTpesKe [3;10].

137. HaiiauTe HaMMeHbIee 3HAYeHHE PYHKIUH ¥ =

138. Haiiagure Hanbosbinee 3navenne pyuxuun > = 8 ¢ ga orpeske [3:10].
y p

139. Haiizute nanoubiee snavenne Ppynxnun ¥ = ¢ " ga orpeske [—11:11].
y P
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(3x* — 36x+36)¢1?

. y=
140. Haﬂ[l{lgl;“ellﬁ)f/lMeHbH]ee 3HaYeHue PyHKIHHU Ha

OTpE3KeE

o -24

A 2 X
141. Haiigute HanboabIIee 3HAYeHHe GyHKuun ¥ — (3% —36x+36)¢" ya

oTpeske [—1;4].

(2 2—x
142. Haiiure HanMenbee 3snauenne Gpymimun ¥ = (¢~ 8x+8)e

X —10x+10)e' O

143. Haiiagure HanbosbIIee 3HAYEHHE PYHKIMHT ¥ — ( Ha

oTpe3Ke [5;11].

o R 2 x— .
144. Haiigute HanMeHbIee 3HaYenne GyHkmun ¥~ 2°¢ Ha orpeske [1:4].

e 0
145.  Haiigute nanGonbmee 3uavenne Gpynxuun =~ ¥~ 2)°¢ ga orpesxke [—5:1].
o 4
s — (y 2 —3-x .
146. Haiigute HAaMMeHbLIee 3HAYeHHE PyHKIUM ~ — (x+3)" Ha oTpe3Ke [_57 - 1] .
e 0
147. Haiigure HanGobuIee 3HAYCHHE PyHKII * — X 6 ya oTpesKe [—6;—1].
o 4
148. Haiizure Touky Makenmyma dymiiun ¥ = (X~ 2)°(x—4) +5.

149. Haiignre Touky Mumumyma dymruun ¥ = (¥ F 3)*(x+5)—1.

5)—1

22,
150. HaiiguTe HauMeHbIee 3HAYeHHe QyHKIAM ¥ — (x+3)7(x+ Ha

oTpesKe [—4;—1].

2

151. HaiiguTe HauboIbIIee 3HAYEHHE PYHKIMU ¥ — (x—2)

(x=4)+5 ya orpeske [13:3]-

HA OTpe3Ke [1:7].

. 20
152. HaiiguTte nanGoaburee suavenne Gynxmun ¥ = (07— 10)+8 o grpeze [-14:-3].
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x* 4289
y=- .
153. HaiiaguTe TOYKY MaKCUMyMa (pyHKIUH x
o 17
B _x2 + 1
154. HaiiauTe TOUKY MUHUMYMAa (PyHKIMHU *
o -1
x? 425
o y= ) [1 . 10]
155. HaiiguTe HauMeHbIIIee 3HAYeHHE PYHKIIMU *  HaoTpe3ke !> :
e 10
. A24+25
156. HaiiguTe HanbGoIb1Iee 3HAYeHHe QYHKIMH | X Ha oTpe3Ke [_ 10; — 1] :
e -10
)= E +x+3.

157. HaiiauTe TOUYKY MakcuMyMa (pyHKIMHU T

25
. y=—+x+25
158. HaiiguTe TOUKY MUHMMYMA QYHKIMH = ¥

. ¥ — .
159. HaiiinTe HauMeHbLIee 3HAYeHUE PYHKIUHU - * Ha OTpe3Ke [1; 9].

y —

¥ - .
160. HaiiguTe HauboIb1Iee 3HAYEHHE (PYHKIUM X HA OTpe3Ke [—4;—1].

X

161. HaiinuTe TOYKYy MaKCHMyYMa (PYHKIHH YT T 289
o -17

X
162. HaiiguTre TOUKY MUHUMYMa (PYHKIHH YT

o 1
98
y=—+2x+15.
163. HaiiguTe TOYKY MaKCUMyMa (PYHKIIUH X
o -/

| R — 3 . -
164. Haiigute TOYKY MakcumMyma Gpynxkoun > — 48x +17.
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_ 3 _
165. HaiimnTe HanMeHbIIee 3HaYenne Gpyakmun >’ — 27X ya oTpesKe [0;4].
o -54
_ 3 _
166. HaiiaguTe Haudo bIIEE 3HAYEHHE PYHKIHH y==x 3x+4 HA 0Tpe3Ke [—2,0] .
® 6
_ .3 2
167. HaiiauTe TOYKY MaKcuMyMa pynkmmumu > — * 3x7+2.
e 0
3 a2
168. HaiiguTe TOUKy MUHHUMYMA PyHKIHHU y==Xx 3x°+2.
o 2
S )

169. HaiigiuTe HauMeHbLIee 3HAYeHUE PYHKIIUU y

— X — 6x°

170. Haiigute HauboIblIee 3HAYeHUE PYHKIMU Y HA OTpe3Ke [—3:3].

.3 2
171. Haiizure Touxky Makcumyma ynkmun ¥ =% +20 +x+3.

:x3—2x2+x+3.

172. HaiiiuTe TOYKY MUHUMYMA (DYHKIIUU Y

:x3—2x2+x+3Ha

173. HaiiainTe HauMeHbIIee 3HAYeHUE PYHKIIUU y
oTpesKe [1;4].

e 3

:x3—|—2x2—|—x—|—3Ha

174. Haiiagute HaudoAbIIEe 3HAYEHUE PYHKINH Y
oTpesKe [—4;—1].

— x> —5x% +7x—5.

175. HaiiauTe TOYKY MaKCUMyMa (PYHKIUH Y

:x3—|—5x2—|—7x—5.

176. HaiiaguTe TOUKY MUHUMYMA (QYHKIIMU y

HA OTpe3Ke [1:4].
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3 .2
177. Haii ”l_"%]—lal/IMeHLIHee 3HaYeHue pyHKUHMHU y=x —x"—40x+3 Ha

OTpE3KeE

e -109

:x3+2f—4x+4na

178. HaiiaguTe Haudo bIIEe 3HAYEHHE PYHKIHH Y
oTpeske [—2;0].

o 12
L 3

179. HaiiauTe TOYKY MaKCUMyMa (pyHKIHH ¥ — T+ 12x—x".
o 2

— 3
180. HaiiguTe TOYKY MUHUMYMa QYHKIHH ¥ — T4+ 12x—x.
o -2

3 .
=7+ 12¢=x" ya orpeske [—2;2].

181. HaiiguTe HauMeHbIIee 3HAYeHHE QYHKIIUH ¥

y="7+ 12x —x°

182. Haiigute Haubo/IblIee 3HAYEHUE PYHKIMH - Ha OTpe3Ke [—2;2].

e 23
023
183. HaiiauTe TouKky Makcumyma ynkmn ¥ = 0% ¥
® 6
02 3

184. Haiixnre TOUKY MEHEMYMa QyHKIun ¥ = X X
e 0

L0923 _1-
185. HaiinuTe HanMenbInee 3HaYenne Pyxmnn ¥ = °° 4 ga oTpeske [—1;5].
e 0

9 3 .
186. HaiiguTe Hauboabmiee 3Havenne Gynkmun ¥ =¥ ~* Ha oTpeske [2;10].
e 108

3

y= T 9x —7.
187. HaiiaguTe TOYKY MaKCUMyMa (PYHKIIUH 3
e -3
3
. ,\-’:"——9x—7.
188. HaiiauTe TOUKY MUHUMYMA (PYHKIIMU 3
e 3
X ox7

y=5—9%— .

189. HaiiainTe HauMeHbLIee 3HAYeHUE PYHKINHU 3 HA OTpe3Ke [—3:3].
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e -725

3
\‘:179)(77

190. HaiiauTe HanbGoabInee 3HaYeHHne QyHKIUN =~ Ha oTpe3Ke [—3:3].
o 11
3(3
. y=54+9%— —.
191. HaiiguTe TOUKy MakKCUMyMa QYHKIHH 3
e 3
.’CS
. v=54+9%——.
192. HaiiaguTe TOUKy MUHUMYMA PYyHKIHHU 3
e -3
3
o _‘!:5_“9,\'—— 3'3
193. HaiiguTe HauMeHbIIIee 3HaYeHHE PYHKIIUH ° Ha oTpe3Ke [_ > ] .
e -13
XS
- y=54+9%—— [_33]
194. Haiigute HauboAblIee 3HAYEHUE PYHKIMU 3 Ha oTpe3ke s D]
e 23
=% —3x 41
195. HaiiguTe TOuKy MUHHMYMa pyHkmun ~ th
o /4
3
xI —3x+1

196. HaiiauTe HauMeHbLIee 3HAYeHne GyHkun ® HAa OTpe3Ke [1;9].

2 ;
. y:—x’j’—Zx—f—l.
197. HaiiauTe TOYKY MUHUMYMA (PYHKIIUU

o 4
23
y=-x1-3x+1 1:9
198. HaiignTe HauMeHbIIIee 3HaAYeHHe PYHKIIUH Ha O0Tpe3Ke [ ’ ] .
e -§
3
y="T7+6x—2xT.

199. HaiiguTe TOUKY MaKCHMyMa (PYHKIIMH

y )= 3x — 2x7 :
200. HaiiauTe HanGoabIIee 3HAYeHHE QYHKIMHT YT ya oTpe3Ke [0;4].

2
—X
3

[
+
9%}

o y x4+ 1.
201. HaiiauTe TOYKY MaKCUMyMa (pyHKIUH '
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2 3
y=-—=x2+3x+1 .
3 Ha oTpe3Ke [1;9].

202. HaiiguTre HauboJIbIIEe 3HAYEHHE (PYHKITUH

203. HaiiguTe TOUKy MUHUMYMA pyHKIMM Y — XV/x—=3x+1.

204. HaiinuTe HauMeHbIee 3HAYeHHEe GyHKIUM Y — x\/)_c —3x+1 Ha OTpe3Ke [1;9] :

e -3

2

. y=—xyx—2x+1.
205. HaijiauTe TOYKY MUHUMYMa (pyHKIHH 3
o /4
-
y = zxv/x—3x .

206. HaiinuTe HauMeHbIee 3HAYeHHE PyHKIUM =~ 3 Ha OTpe3Ke [1;9].
e -8

207. Haiigute TouKy Makcumyma ynxumn Y — 7 T 6x — 2xV/x.,

208. Haiiute nanGobuiee 3uavenne dpynxmun ¥ — X — 2XVX ya oTpeske [0;4].

2
. p = ——xy/x+3x4+ 1.
209. HaiiauTe TOYKY MaKCUMyMa (PYHKIUH o oEe s

e 9
2
. ,\.1=——X\/)_(+3X+1 1,9
210. Haiiaute HanGob1Iee 3HAaYeHHe PYHKIMHT 3 HA OTpe3Ke [1;9].
e 10

=x —6,5¢ + 14x— 14

211. Haiigute HauboablIee 3HAYeHUE PYHKIMU y a

oTpe3Ke [—4:3].

e -35
= 21" —x +32
212. Hajigute TOYKY MUHMMYMa (pyHKIUH y :
o -14
x° —5x° —20x :
213. Haiiaute HanGoablIee 3HAYeHHEe QYHKIMT Ha OTpe3Ke [—6;1].
e 48
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y=3x—-20x 54

214. Haii _Tﬁ__ﬂgnﬂo.nbmee 3HaYeHue PyHKIHMHU a
; .

oTpe3Ke

e 10

:3+27)c—)c3

215. HaiiguTre HauboJIbIIEe 3HAYEHHE (PYHKITUH y Ha oTpe3ke [-3; 3].

e 57

=x —3x+4

216. HaiiauTe HanGoblIee 3HAYeHHEe PYHKIMHT Y Ha OTpe3Ke [_230] :

® 6

=x' 455>~ 16

217. HaiiguTre HauboJIbIIEe 3HAYEHHE (PYHKITUH y Ha oTpe3Ke [—9:1].

e -10

218. Haiigure HauMenbIee 3HaYenue Gpynkuun y = 15 + 12X + x3 na orpeske [—2; 2].

o -17

y:x% — 18x+29.

219. HaiiguTe TOYKY MUHUMYMa (PYHKIMU

o 144

y:x% —21x+11.

220. HaijiguTe TOYKY MUHUMYMa (pyHKIHH

e 196

4.2.3.7. llepBooOpa3Has GyHKINH, ee IPUMEHEHUE

Tecm:
1. ®ynkmmsa F(x) =-0,5 cos 2x + C npeacrasJisieT c000ii MHO2KeCTBO BCeX NMepBOOOPa3HbIX
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. ®Oyuxnus F(x) =2 In(0,5x-1) siBjisieTcsi 01HO# 13 MePBOOOPA3HBIX PYHKINU:
o f(x)=2/x

e f(x)=1/(0,5x-1)

o f(x)=2/(0,5x-1)

o f(x)=1n(0,5x-1)
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. Ykaxurte neppoodpasnyio ¢pynkmun f(x) = cos X, rpapuk KoTOpOi NPOXOIAUT Yepe3

Touky (0;1):
F(x)=sinx -1
F(x) = sin x+1
F(x) =sin x
F(x) = -sin x+1

1 1
+—
2Vx+1 x

Hajigure o01uii Bu1 neppoodpasnoii ais pynxmuu f(X) =

2
ﬁ‘i‘ 1H|X| +C

—Vx+ 1 +In|x| +C
—2vVx+ 1 +In|x| + C
Vx+ 1 +In|x| + C
2vVx + 1 +In|x| + C

. YKaxure neppoodpasuyio pyukuuu f(X) = 2x + 4x° - 1
x?+ x4 —x

2x% + 4x4

2 +12x°

x2+x4

. Ykaxure nepoodpasuyio pyuxuun f(x) = 3x%+ 2x -4

X3+ x? - 4x

6x + 2

x3+ x?

X%+ x — 4x

Haiiqure Heonpeneaenublii unrerpai or pyukuun f(x)=(3x+1)°

6
(3x+1) .\
6

5
2
{Q'Xer] +C;
2

(3x+1)°
18

C;

+C;

5(3x+1)" +C;

MHo:kecTBO nepBoodpa3HbIX pyHknuu f(x)= 3% -2x+4 UMeeT BU:

3 -x?+4+C

X2 —x2 +4x+C
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10.

11.

12.

13.

14.

15.

16.

17.

6x—2
6X—-24+C

Yemy paBeH onpeaeseHabIi naTerpa ot pynxuun f(X)=x3+2X na narepsaje ot a=-1
no b=17?

0
IaomaasL GUrypbl, orpaHHYeH O JHHUAMEA y =4— X2,y = X+2, paBHa
4,5

Haiiaure Heonpenesennbiii uaTerpa or pyuxuun f(x)=(1-4x)3

(1-4x)p
4

(x - 2x2)4 +C;

+C;

31— 4xY +C;

4
([1-4x) .C:
16

MHo3KkecTBO NepBoodpasHbIX pynkuuu f(x)=5x* —8x +1 numeeT BUJ

x° —4x? +1+C

X° —4x% +x+C

20> -8

20x* -8

Yemy paBen onpeeaeHHblii uurerpan ot pynkuun f(X)=3x>+4x na uurepBase ot a 10
b, ectn a=-2, b=1?

8
Iiomaan GUrypbl, OrpaHUYeH ol JHHUAME Y = 4x—X°,y =4—X, paBHa
4,5

IL1omans KpUBOJIMHEHHON TPpaneuuy, OrPAHUYEHHOH cBepXy rpa@uKoM (PYHKIHUH Yy =
2x Ha [0;3]paBHa (B KB.e1.):

9

Haiigute niiomaasb purypsl, orpaHMYeHHON 3aJaHHbIMM JuHUAMHU Y = 0,x = e,x =

e?,y= % (B KB.eJ1.)
2

Haiigute miiomansb Gpurypsl, orpaHuYeHHON 3aJaHHbIMHM JuHUAMH Y = 0, x = 1,x =

1
ey=-=

x.
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o 1

18 Haiitn Bce nepsooGpasubie pynkuun f(x) = 2(2x + 5)*

° §(2x+5)5+c
o §(2x+5)5+c
o %(2x+5)5+c

19. Insa ¢pynkuuu y = -3 SinX HaiiiuTe nepBoodpa3Hyo, rpaduk KOTOPOii MPOXOIUT Yepe3
Touxky M(0;10)

o —3cosx + 13

3cosx+7
o —=3sinx + 10
o Scosx+1

20. last pynkuuu y = 3SiNX HAlANTE MepB00OPa3HYI0, rPauK KOTOPOii MPOXOIHUT Yepe3
Touxky M(0;10)

-3cosx+13
o 3cosx+7
o -=3sinx + 10
3sinx + 10

O

21. Onpeneaure pynkuuio, 1is koropoii F(x) = x? — sin2x — 1 spasercs
nepBoo0pa3Hoii:

3
f(x):%+0052x+x

@]
e f(X)=2x-2c0s2x
o f(x)=2x+%cost
3
1
f(X) = +=coS2X + X
o F(x) 3t

22. HaiiauTe neppoodpasnyio ais pynkuuu f(x) = 4x3 + cosx.
o F(X)=12x* —sin x+cC

o F(X)=4x®+sinx+c

o F(X)=x*'—sinx+c

e F(X)=x"+sinx+c

23. Jlns ¢pynkuun f(X) = x? Haiiaure nepsoobpasnyio F, npuHMMAOIIYI0 321aHH0E
3HaYeHUe B 3aJaHHOl Touke F (-1)=2
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24. HaiiguTe miiomaab (UIrypbl, OrpaHU4eHHOH JIMHUSIMH y = Jr m

X
25. Onpeneaute GyHKIMIO, 11 KOTOpOii F(X) = — COSE -x3+4 saBasercs

O

O

26. Haiizure nepsooGpasnyio aias pyukuun f(x) = x? — sinx

@)

o F(X)=2x-cosx +cC

o

¥ o1
F(X)—+2=
()3 2

F(x):2x+2%

3

X 1
F(x)=—-2=
(x) 3 %3

MepBoOOPA3HOI:

f(x) =—sin X _3y?
2
1. X
f(x)==sin = -3x?
(x) >SN
1. x
f (x) = —=sin = — 3x?
(x) >S5

f (x) = 2sin % —3x?

3

F(x):%—cosx+c

3

F(x):%+cosx+c

3

F(x)=%+sin X+C
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27. Ansa pyuxmun f(X) = 2X - 2 HaiiauTe nepBoodpasHyio F, rpaguk KoTOPOii MPoXoauT
yepe3 TOUKy A(2;1)

o F(X)=-x?-2x-1
o F(X)=x®+2x+2

o F(x)=2x?-2

o F(x)=x*>-2x+1

28. HaiiguTe miomaab KPUBOJIMHEHHON Tpanenuy, OrpaHuYeH oM JUHUAMH Yy = 2x°,y =
0,x=2

05g
3
02l
3
o 5l
3
02g
3

29. BriGepuTe neppoodpasznyio aias pynkmmn (X) =4x -1,

o F(X)=16x"-x

@) F(X)=2X2
e F(X)=2x"-x+1
o F(x)=16x°

30. Kakasi u3 1aHHBIX (PYHKIMI He ABJsAETCS MepBO0OPa3HOi 11 PyHKIMH
f(x)=sin2x?

o F(X) =—%COSZX

o F(X)= 2—%c032x
e F(x)=-2c0s2x

1
o F(x)=4-=cos2x
2
31. A7. Haiigurte muiomaab (GpUIrypbl, orpaHu4eHHOH JITMHUAMHI
y=sinx, y=0,x=0,x=r.

o T

222



32. Haiigute miomaab purypbl, u300paskeHHOH HA PUCYHKe ~—
2

° 3
4

° 3

o 1
5

° 3

,,,,,,,

33. Haiigute miomanb purypbl, H300pakeHHOH HA puUcyHKe 1+

7
° 3
10
)
9
* 2
7
° 2

34. Haiigute miomaab (purypbl, H300paskeHHON HA pucyHKe' *f £ 13 1 s et
26
3

223



25

)

o 8
29

° 3

35. BriGepuTe nepBoodpasnyio iis pynkmun (X)) =2—x.

o F(X)=2x-2x°

o F(X)=-0,5x"+2x+1

- F(x)=2-x°

e) F (X) = _O, 5X2

36. Kakasi u3 1aHHBIX (PYHKIHUI He ABJsIeTCS NepPBO00Pa3HOii 1J1s1 GyHKIMHU
f (x) =cos3x?

o F(x):2+%sin3x
1.
o F(x)==sin3x
3
1.
o F(x):2—§sm3x

o F(x):4+%sin3x

37. Haiigute miomanb purypbl, OrpaHu4eHHON JMHUSIMHI

y =CO0S X, y=0,x:O,x:%_

o

T
o 0
1
2

@)

T I EELEY Y

38. Haiigute miomanb Gpurypbl, H306pakeHHOi HA pHCYHKe

e I SRR R N
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Wi~ P~ W wlo

39. Haiigure niaomans Gurypsl, N306pakeHHOl HA PHCYHKe

!
73
10
73
!
.
9
o —
2
1 - X
40. Haiigute naomans Gpurypsl, n306pakeHnoii Ha puCyHKe H-HHHHH
25
73
26
o —
3
29
73
o 8

41. ®ynknus F(x) = 7sinx + 10x* spasiercs nepBoodpa3zHoii 1715 GyHKIHH
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46.

47.

f(x) = 7cosx + 40x3
f(x) = —7cosx + 40x3
f(x) = —7cosx + 2x°
f(x) = 7cosx + 2x°

y 1
. Haaure o6muii Bua nepBoodpasueix 1as pyukumuu f(x) = 3x% — x* + 5

5
F)=x3-X—-24¢

5 X
2
Fx) =6—4x*—S+c

5
F(x)=3x2-X -2

5 X

_gz XL
F(x) = 3x et

. s pynknun f(x) = 3x% — 6x HaiiiuTe nNepBoospazHyI0, rpaduK KOTOPO MPOXOIH

yepe3 Touky M(2;5)
F(x) = x3 — 3x?
F(x)=x3-3x%+9
F(x)=9

F(x) =6x—6

. Haiinute nepoo6pasnyio pynxmun f(x) = 3x% — 2x + 4, rpaduk KOTOPOii IPOXOIUT

yepe3 ToukyA(—1;1)
F(x)=x3—x?>+4x+7
F(x)=6x—2
F(x)=x3—x?>+4
F(x)=x3—x?>+3

. Haiigure muiomaan Gurypbl, orpannuenHoii aunueii y = 1 — x3 u ocbio Ox

Bl W

—_

NN

w

Haiigure miomaas, GUrypbl, orpanudensoi junusimny =2 —x3 x = —-1,x =1

4

Haiigure miomaan GUrypbl, OrpaHdYenHoi JunusaMu y = —x2 —4x, x = —3,x =1

61
3
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48.

49.

51.

BourumcanTe miomaab 3allipuxX0BaHHON (GUTypPbI
1

3

o & Ul
W

~N
Wk Wk

Beryucianre miiomanb 3alIpUX0BAHHON (PUTypbI
1

2=
3

1

winN

4

w |-

7

W |-

. Haiigure nepsoodpasnyio pynkuun f(x) = 3x% + 2x — 3, rpadux xotopoii npoxoaut

yepe3 ToukyA(1; —2)
F(x)=x3+x?—-3x-1
F(x)=6x—2
F(x)=x3+x?>—-3x+3
F(x)=x3+x?>—-3x—5

Ykaxute popMyJ1y, 10 KOTOPO MOKHO BHIYUCIUTH IJIOMIAAb 3AIITPUXOBAHHOM

(purypsl, n300pa:keHHON HA PUCYHKe

(4= (x = 2)? — x)dx
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55.

@)

. Haligure KkaKky0-1100 nepBoodpa3Hyo pyHKuuu y = o)

74— (x = 2)?)dx
— [J((x = 2)* = x)dx
(= 4= (x — 2)?)dx

[ ((x = 1)% = x)dx

3
1 — —
4x2
3
3+—
4x
3
4x
3
4+ =

4x3

. Jas pyHknuu y = -3 SiNX HaliAuTe NepBoodpa3sHyo, rpaduK KOTOPOii MPOXOAUT Yepes

Touxky M(0;10)
—3cosx + 13
3cosx + 7
=3sinx + 10

S5cosx +1

. Boi6epuTe nepsoodpasnyio mis pyakmun T (X) =4x -1,

F(x) =16x" —x
F(x) = 2x°
F(X)=2x"—x+1
F(x) =16x°

Kakas u3 naHHbIX pyHKUMIi He SIBJIsIeTCS IePBOOOPa3HOii 11 QyHKIIUM
f(x) =sin2x?

F(X)Z—ECOSZX
2
1
F(x):2—50052x
F(x) =—-2cos 2x

F(x):4—%0032x
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5. Haiianre nuomans Gurypnl, orpaHuyeHHoi IMHASIMHI ) = sinx, y=0,x=0,x=7x

o ?

57. Kakasi u3 1aHHBIX (YHKIUI He AABJIseTCS NepBoo0pa3Hoi 151 GyHKIMHU
f (x) =cos3x?

F(x)= 2+%sin 3X

@)
F(x):lsin3x
5 3
1.
F(x)=2-=sin3x
o 3
1.
F(x)=4+=sin3x
5 3

58. Haiizure nepsoodpasuyio F pynxuuu f(X) = 3x2 + 4x3, ecam F(2) = 15
e F(X)=x3+x*-9

o F(X)=x3+2x*-25

o F(X)=x*+2x3-17

o F(X)=2x3+2x*-33

59. = " Ha pucyHKe H300pa:xéH rpadgpuk HekoTopoi

F(x) = x> +30x% +305x — =
¢yukuun YV — f(x) DyHKuHs ( ) S — onna us

NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

e 12
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60. * »" Ha pucynke n300paxén rpadk HeKOTOpOii

F(x)=2x" —54x> + 488x — =
v = f(x). (x) = 2x” — 54x° + 488x 2
¢pyHKIMH N DOyHKIUA — O/IHA M3 NepPBO0OPa3HBIX
GyHkunu " Haiigure miomanpb 3aKpaiieHHoi purypbl.
e 3
61. * » ' " Ha pucyHnKe n300paKeén rpaQ MK HEKOTOPOi
_ F(x) = x" =300 +301x — -
pysHxuun y= f (x) DyHKIUA ) 9 — oxHa U3 MePBOOOPA3HBIX
GyHKunu f (x) Hajigure miomaab 3aKkpamieHHOH GpUrypsl.
o /4
-
W
62. ’ | . Ha pucyHke n300pakéH rpagux
12
_ F(x) =2x" — 60x* + 601x — —
¢yuxuun YV — f(x). DyHKuMsA 7 — onHa U3 MepBOOGPA3HBIX
pyHxuun f (x) Haiigure miomajab 3aKpamieHHOH (PUrypsl.
® 6
‘. f
|
R/
v
63. - Ha pucyHke n300pa:xéH rpa)uk HeKOTOpOii
5
_ F(x) = 22 4 60x% +602x — =
¢ynxuun Y = f(x). DyHKIHA 4 — omHAa U3 NePBOOGPA3HBIX
GyHkunu f (x) Hajigurte miomaab 3aKkpameHHol Gpurypsl.
e 8
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64. - 5 " Ha pucyHKe 3 (6;5a>1<e15 rpag))gkx_i_ﬂgic)?mgou

(X)

(bymcmm X DOyHKIUA — 0/IHA U3 MePBO0OPA3HBIX
pyHxkuun " HaiiguTe m101mans 3aKpalleHHOH (PUrypsl.
e 3

65. © - * Ha pucyHke n300pa:kéH rpaguk HeKOTOpoii

20
— F(x)=2x" +24x 4+ 97x — =
pyHkumnu y= f (x) DOyHKIUA &) 3 — oxHa U3 MepBOOOPA3HBIX

GyHKunH f (x) Hajigure miomaab 3aKpamieHHOH GpUrypsl.

® 6

| II'\\__/ / ]

66. - & -~Ha pucyHke u3o0paxén rpaguxk HeKOTOPOii

_ F(x) = 2x° 4+ 24x> +99x — -
¢yuxkuun Y = f(x). DyHKIHA &) 4 — oJHA U3 NePBOOOPA3HBIX

GyHkumnu f (x) Hajigure miomaab 3aKpameHHol Gpurypsl.

67. - —= " Ha pucyHke u300paxéH rpapuk HEKOTOPOIi

¢yukuun YV — f(x). DyHKIUA Fx)=x" +9"+31x—1__ O/JIHA M3 NMePBOO0PA3HBIX

pyHxuun f (x) Haiigure miomajnb 3aKpamieHHOH (PUTypHI.

o 1
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68. - - " Ha pucyHke n300pa:kéH rpag)uk HeKOTOpOii 1
F(x) =2x° + 18x* 4 56x — —
y=fx). 12
GyHkunu DyHK 1 — OJIHA U3
MepBooOPa3HbIX PyHKIMH " HaiiauTe mIoIaab 3aKpaIeHHoi GUIypbl.
e 8§
ill Jii
.U.
69. © 2 ' * Ha pucyHke n300pa:xéH rpadpuk HeKOTOpOi
17
_ F(x) =2 — 18x* + 55x — —
¢yukuun YV — f (x) DyHKUUA 7 — oaHa U3 MepBOOOPA3HBIX
pyHkun f(x). Haiigure muomaab 3aKkpameHHol (GpUrypsbl.
e 3
"\.
\
70. 7 +* Ha pucyHke n300paméH rpa)Mk HEKOTOPOM
B F(x)==x’ —6x>+19x—2
¢yuxkuun Y = f(x). DyHKIHA 3 — O/IHA W3 MEePBOOOPA3HBIX

GyHkunu f (x) Hajigurte miomaab 3aKkpameHHol Gpurypsl.

e 9
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71.7 - Ha pucynke u300pa:kfs rpaguk HeKoTOpoi

3 2
y=f(x = Zx —12x" +73
F(x). F(x) 3~ 12x~ +73x— 13
GyHxuuun DOynkuusa

— OJ1HA M3
NnepBoo0pa3HbIX PYHKIHHN " HaiiguTe m10mans 3aKpalleHHOH (PUrypbl
® 6

72,7 « * Ha pucyHke n3o00pa:kéH rpaguk HeKOTOpOii

19
F(x)=x" —21x" + 149x — —
¢yunxuun Y = f(x). DyHKIHA

0 — onna us
NnepBoo0pa3HbIX PYHKIHH f(x). Haiigure miiomanb 3aKpamieHHOH (PUIyphbl.

e 6

73. 7 + * Ha pucyHke u3o0paxéH rpaguk HeKOTOpoi
18
o F(x)=x —21x% +152x — —
¢yukuun YV — f(x). DyHKIUA

11 — onna u3
NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIrypbl

o 1

74. . - * Ha pucyHke n3o0paxkéH rpapMk HEKOTOpOi
. F(x) =2x" —48x* +385x — =
¢yukuun YV — f (x) DOyHKIUA ) 5 — OJHa M3 NepBOOOPaA3HBIX
pyHxuun f(x). Haiigure miomajnb 3aKpamieHHOH (PUTypHI.
® 6
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e nsoﬁyamén rpapuk HeKoTOpOi

75.° s =~ Ha pucysiK
_ F(x) = x> =20 +201x — =
y=fx). 3 9
(pyHKIMH DOyHKIMA — O/IHA M3 NepBO00Pa3HBIX
(pyHxkuun " HaiiuTe 1101ma15 3aKpalleHHOH (PUrypsbl.
e 9
N ’
."lf \'\.
-'lll \'u
|llll lIIlI|
I "I
76. -1 - " Ha PHCYHKe n300pakéH rpadguk HeKoTOpOit
4,734, 280 I8
_ Fx)=——x"——x ——x——
¢yukuun YV — f (x) @yHKIMA 9 3 3 S — ogHa u3
1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure muiomans 3aKkpameHHol (Gpurypsl.
e 6

77 » "Ha pHCYHKe N300pa:kéH rpaguK HeKOTOpOii
1 5 51,
F(x)=—=x"4+—x~—105x -3
bynxuun Y = f(x). Dynxuus ) 2 4 — oJHA U3
nepBoo0pa3HbIX QYHKIUH f(x). Haiigure niomans 3aKpamieHHOH (PUIyphbl.

® 6,75
® 6.75
r i -.ll‘\\
78." = " Ha pucyHKe H300pakén rpad MK HEKOTOPOii
F(x)=—=xX +—=x> —42x — —
5 10 Il — oxHa U3 NepBOOOPA3HBIX

¢ynxaun Y = f(x). DyHKuHs
GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

e 27
e 27
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e

£ b, L, " .
79. - -7 " Ha pucynke #1300paxén rpadguk nHekoTopoi
y = f(x) F(x)= g.r" 7 35x ﬁ
(pyHKuMHN N DOyHKIMA — O/IHA M3 NepPBO0OPA3HBIX
GyHkunu HajignTe miomaab 3aKpameHHol (purypol.
e 225
e 225
,/7--\
A
y \
l.ffi “\\l
80. " Ha pucyHke n300pa:kéH rpaguk HeKOTOpOil
o Fx)= —=x" — —x* —30x — —
¢ynxuun Y = f(x). @yHKIMA ®) 5 2 8 — ogHA U3 MEPBOOOPAIHBIX

pyHkun f (x) Haiigure muomaab 3aKkpameHHol (GpUrypsbl.
e 125
o 125

81. - "" Ha pucyHKe n300paxeén rpaduk HeKOTOpPOii
1, 33, 297 1
_ F(x)=——x" ——X ——x— =
¢ynkuuu Y — f(x). Dyuknus 30 4 5 2 — ogHa u3
NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUryphbl.
e 495
e 495
-— Y
'’ '\
/ b
82. -t "™ Ha pHCYHKe n300pakéH rpaguk HEeKOTOPOit
7, 35, 7
Fx) = ——x> — =32 —42x — =
¢yuxuun YV — f(x). DyHKIUSA W=7 %" g - 0/IHA U3 NMEePBO0OPA3HBIX

pyHxuun f (x) Haiigure miomajab 3aKpamieHHOH (PUTypHI.

o 1
/,_H b t
.-'f/ \\
." "-.\.\
J \\
83. - " Ha pucyHke n306paxén rpadguk HeKOTOPOii
yo e 20, 135 713
¢ynxaun Y = f(x). Dyukuus 4T 4 4 2 —onnau3

epBooOpPa3HbIX PyHKIUHN f(x). Haiigure niomans 3aKkpamieHHOH (PUIryphbl.

e 3
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84. - -6 " Ha puCyHKe u300paxén rpaduK; HeKoTOPoii
F(x) = —x> —21x% — 144x — 7T

= f(x).
GyHxuun Y f( ) DyHK s — 0HAa U3

nepBooodpa3HbIX GyHKIUMN " HaiiauTe mIoIaab 3aKpalieHHoi GUIypbI.

I"I.
-

— = VI
85. ¢ - """ Ha pucynke u300paxén rpaQMK HEKOTOPOW
1, 21,

——X = —X —=
100 10 57 3_oxHams

F(x
¢ynxuun Y = f(x). @yHKIHA =)
1nepBoo0pa3HbIX QYHKIHMHU f (x) Haiigure miomans 3aKpameHHol Gpurypsl.

e 04
e 04
4 |
AR |
86. - 5 """ Ha pucynke n3o0pa:kén rpagux HeKOTOpoii
39,

1
o F(x)=—=x’ — —=x> —24x— -
bynxuun Y = f(x). Dynxuus 5 10 6 — ogHa u3
NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miiomanb 3aKpamieHHOH (PUIryphbl.

e 25
e 25
e 1
if// \\'\ -
87. = - """ Ha pucynke n300paxén rpaguk HeKOTOPOii
9

Flx)=—=xX—=x*—12x— =
8 4 2 — oHA U3 MEPBOOOPA3HBIX

¢yukuun YV — f(x). DyHKIUSA
pyHxuun f (x) Haiigure miomajab 3aKpamieHHOH (PUTypHI.

5 "" Ha pucyHke n300pakén rpadpuxk HeKoTOpoii

| _ 3 2
¢yukuun YV — f(x) DyHKuHs F(x) = —x" —18x" —105x —20 __ 0JHA U3
NnepBoo0pa3HbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

o 1

236



90.

91.

92. =

93.

_..;-, 4 o[
Ha pucynke n306p%men F UK HEKOTOPOH
F(x)=—>x — Eaﬁ)— 90x — 10
y=f(x). 4
GyHkunu DyHK 1 — OJIHA U3
nepBooodpa3HbIX GyHKIUMN " Haiigure miomanp 3aKpalieHHoi Gurypbl.
5
e
A \\ "
- - """ Ha pucynke n306paxén rpadgpuk HeKoTOpOii
5
F(x)=——=x—2x>—0x—=
bynkumu Y = f(x). ®ynkuus () 6 4 2 _ onna u3

NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miiomanb 3aKpamieHHOH (PUIryphbl.

2,25

2.25
. "
A N .
—3 - """ Ha pucynke u300paxén rpaduk HEKOTOPOii
12 ,
Fx)= ——x — —x* —9x— =
¢yuxkuun Y = f(x). DOyHKuus 5 5 5 — onua u3

nepBoo0pa3HbIX QYHKIUH f(x). Haiigure niiomans 3aKpamieHHOH (PUIryphbl.

0,8

p— Ya
-
it
yo A
/// \\\
y / \
[0 P

+* Ha pucynke n300pa:xén rpaguk HeKOTOPO#
4
. F(x):——r}——)c +3x — —
¢ynxuun Y = f(x). Dyukuus 18 4 11 — omna u3

NnepBoo0pa3sHbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphblI.

20,25

20.25
ity
rmx
e + " Ha pucynke u300paxén rpaguk HEKOTOPO¥
12 18
o Flx)= =X+ =x - Zx—8
¢ynxuun Y = f(x). DyHKIHA ) 5 5 5 — O/IHA W3 NEePBO0GPA3HBIX

GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.
1,6
1.6



94.

95. "

96. "

97.

98.

ity

A .

0] : 5 Ha pucyHnke mloﬁqpaxﬁén rpapuK HEKOTOPOi
F(x)=——=x"4+ -2 — —x— —
y=f(x). " "6 379
GyHkunu DyHK 1 — OJIHA U3
NnepBoo0pa3HbIX PYHKIHHN " HaiiguTe m1omans 3aKpalleHHOH (PUryphbl.
1,5
1.5
" p
4
.-"f.
! 3 " " Ha pucyHKe H306pakén rpaduK HeKOTOpOii
16
F(x)= —=x +38 — —x— —
¢yuxkuun Y = f(x). DOyHKuus 5 5 3 — onna u3
NnepBoo0pa3HbIX PYHKIHHN f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
6,4
6.4
a
// \\
y \ ]
' v * Ha pucyHke n300paxén rpadpuk HeKOTOpPOi
1 5 11, 5
Fx)=——x"+—=x"—zx—15
bynxaun Y = f(x). Dynxuus (%) 18 12 3 — oJHAa U3
nepBoo0pa3HbIX QPYHKIUH f (x) Haiigure niomans 3aKkpamieHHOH (PUIryphbl.
20,25
20.25
a
[ \
|'llll.l \u
! ! " Ha pucyHke n300paxéH rpadpuk HeKOTOpOi
F(x) 1 MFIZIX2 154x 7
X)=——X +—x" — —x— =
¢yuxkuun Y = f(x). DyHKuus 30 20 5 3 — oaHa u3

NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphblI.

4,95

iy

- N
P i
! ! v * Ha pucyHKe H300pakéH rpapuk HeKOTOPOit
F) = Ly T, 20 1
¢yukuun YV — f(x). DyHKuMs 18 6 3 4__ ogHa M3 NepBOOOPA3HBIX

GyHxuun f (x) Haiigure miomajnb 3aKpalmieHHOH (PUTypHI.
-5864
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A b

99. " : F'Ex). Ela_ pzcgnr%jigﬁfaﬁ r_pi(])m( HEKOTOpPOii
y=fx). 300 4 579
GyHkunu DyHK 1 — OJIHA U3
NnepBoo0pa3HbIX PYHKIHHN " HaiiguTe m10mans 3aKpalleHHOH (PUryphbl.
o 23
LY R
_ A0
100. " 6 ¢ " Ha pucynke n300paxén rpaduk
1 5 9, 81 5
_ Flx)=——x"4+-x"——x—=
nexoropoii gpynxuun ¥ = (x). DyuKums 10 4 5 2 — onna u3
1nepBo00pPa3HbIX QYHKIHMHU f (x) Haiigure miiomans 3aKkpameHHol (Gpurypsl.
e 135
e 135
iy // .\___
|'Il|r; \i"\
101. ¢ v " Ha pucyHKe H300paén rpadguk HeKoTopoi
3 81 ,
o Fx)=—=xX + —x> — 144x — —
¢yuxuun Y = f(x) DyHKIHA () 5 5 11 — onna u3
NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIryphbl.
o 24
o 24
iy -
102. 8 10" Ha pucyHke u300pa:kén rpadpuk
1 27 ,
_ F(x)=——x 4+ =x*—60x— 1
nekoropoii pynxumu Y = J (x). DyHknus 4 4 — o/iHA U3

NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

o 1

4.2.3.9. KoopauHaThl U BEKTOPbI

Tecm:

[EEN

. Janbl Touxn A(4; 5; 1) u B(0; 9; -8). Uemy paBHa ajuHa oTpe3ka AB?

288
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2./32

. YKaxuTe napy KoJJTHHeaAPHbIX BEKTOPOB:

a(L:45) , b(08-D)
a(28-1), b(416,-2)
a(0;,0,0) b(8:4:3)
a(;2,2), b(-1,2;2)
a(;-34)  b(4:-3))

. Bexrop M(4:—8:6) oproronaen Bextopy N . YKamute KOOPIMHATH BeKTOPa N
n(-1-2-3)

n(L2:3)

n(=2;2;4)

n(2-2-4)

n(-2-24)

. BbIUMCJIMTH KOOPAMHATHI cepeaunbl oTpe3ka AB, eciu A(-10; 2; 3) u B(0; 16; -7).
(5:-8;2)

(-5:9,-2)

(-5:8;2)

(5:9;-2)

(-10;14;-4)

. Uemy paBeH MOyJIb BEKTOpa MN ,ecam M (\/5\/5\/5) N (2\/5;3\/5; \/E)

= B 5 &
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6. Bbrumcantb ckaasipaoe npoussexenne sexropos @(2,-154) u b(-3,52;0)

e -10
-3.1 i1 1.3.1
7. JlaHbI BEKTOPBI a( )n Z g E) Beruucauts KOOpAMHATHI BEKTOpa
m=15a—8b.
2.2
o 151515
(Z; 1;10)
. 8’ 8
o (-=3-15-5)
o (=327)
o (711211

9. VYkaxure napy KoJJIHHEAPHbIX BEeKTOPOB:

a(L:45) , b(08;-1)
a(2;8;—1)ﬂ b(4;16;—2)
a(0;0,0), b(843)
a(1;2,2), b(-1,2;2)
a(-34), b(2,-6:8)
10. Bexrop M(—L—4;3) oproronasen sexrtopy N . YKkamuTe KOOPIMHATHI BeKTOPa N
n(-1-2-3)
n(L2:3)

241



n(-2;2;4)

@)
. N(2-24)
o N(=2-24)

11. BoIYHCIUTH KOOPAUHATHI cepeanHbl oTpe3ka AB, eciin A(-5;1; 10) u B(-5; 15; -14).
(5:-8;2)

o (-58-2)
. (-582)
. (59-2)
o (-10;14;-4)

12. BeluHc/uTEe KOOPAHHATHI cepeanHbl oTpeska AB, ecin A(1; —1;3),B(3; —1;1)
* (212

o (2;1;2)

o (-2;-1;2)

o (-2;1;2)

13. Yemy paBeH M0O1yJIb BEKTOpa MN , ecain M (2\/5;3\/5; \/E) N (\/§ \/E;O)

o /4

\/7
T
T
V243

14. Ilpu kaKoM MOJIOKMTEJIBLHOM N BEKTOPbI i2n +21:2) u In;oi—z) OPTOrOHAJILHBI?
o -2:1

o -2

o 2

o 1,2

o 1

15. Berumcsnts ckansipuoe nponssenenne sektopo @(L—158) u b(52,15) :

e 14
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16. Tans1 Bektopst 4(3,-3;5) u B(3,0;5). Borancauts koopaunars BekTopa m =5a —6b .

J.2.1
o 15715715
(Z;—l;lo)
. 88
o (=3-15-5)
o (=327)
o (1211

5 a{l2-3} b{-321} c{-3-69}

Torpa koJIMHEapHbIMH OYAVT

BEKTOPHI...
o @wub
o bud
e gudc

_)
18. M (X1; Y15 21), K (X2; ¥2; Z9). Torna xoopauHaThI BeKTOpa KM PaBHBI. ..

o {x; —Xpy1— Y221 — 23}
o {Xy—X1;Y2 = Y122 — 21}

X1+Xy YV1tYa Z1+2Z3
O ) )
2 2 2

N
19. a {m; n; K } Torapa BepHo, uTO...
o lal=vm+n+k

o Jal=vm+rZ k2

o m: mnk

5
20. lansl Toukn M (-1; 2; 3) u B (1; —1; 5). Torna xoopannarsl Bekropa BM  papubr. ..

o {-2;3,-2}
o {2;-3;2}
o {2;1;2}

o {0;1;2}

o {0;3;-2}

21.4 (-1; 0; 2), B (1; -2; 3). Torna | AB|=
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22.

©)

o

23

3

M (X1; Y15 Z1), K (X2; Y2, Z9). Torna niimHa BexTopa KM paBHA...

VO = %)% + (v1 — ¥2)2 + (27, — 2,)?
VO + %)% + (g + ¥2)2 + (2 + 2,)?

\/(x1 + y1+21)? + (X + y,+2,)?

-

. laubl Toukn K (2; -1; -3) u M (1; —2; 3). Toraa KoopaAMHATHI BEKTOPA KM PaBHBI...

{1,-1;6}
{1,-1;0}
{3;-3;6}
{1,-3;0}

24. A (7: 1; -5), B (4: —3; —5). Torna | ABl=__.

25.

27.

28.

5

Kakoe yTrBep:kienue BepHoe?
ab=|a|-|b|-cos (a, b).
ab=|a|-[b|-sin (a, b).

la|-|b|=ab -cos (a, b).

-

_)
. CxansipHoe npousBe/ieHHe BEeKTOPOB a {ai; A a3} " b {bl’ b,; b3} PaBHO...

a,b;+a,b,+asbs
a,a,as + byb,bs

-

a{-213) b{-42-1)

CkansipHoe mpou3Be/eHne BEKTOPOB

7

PaBHoO...

gLE, Z{l;—z; 4am }, 6{2; 2m+1—-m}.

Tormam =...

0; -1

TAaKOro M HET

0;1

-1
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29.

32.

33.

. CKaJmpHoe NMPOU3BEICHUE BEKTOPOB

| alb, g{n;—z;l}, b{nL-n}

2:1
Kaxkoe yTBep:k/ieHne BepHoe?

N - B
-> o al-
cos (a, b) =%.

ab
- > ab
cos (a, b)=——
lal-|b]
sin(a, by =20
lal-|b]

g{B;?;—Z}HE{—1;2;4}

3

Torman=...
2;-1

-2; 1

1

TaKoro N Her

0

-

Haiigure ckajisipHoe Mpou3BeneHue a - b, ecan: ‘5‘:3, ‘B‘:4, 1(5;5)=120°.

—6

-

Haiigure ckajlsipHoe Mpou3BeneHue a - b, ecan: ‘5‘:6, ‘5‘:1, 4(5;5):1350.

—-32
3V2

3

V2
3v2
6v2

. Haiigure ckajsipHoe npou3BeaeHue a - b, ecan: ‘5‘:4, ‘B‘ =5, 4(5;5):150°.

—10V3

103
10

V3

PaBHoO...
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©)

5v3

35. HaiiguTe cKajJIsipHOe NPOU3BeNAeHHe a - b, ecin: ‘5‘: 7, ‘6‘ -2 4(5;5):1200.

36.

39.

40.

41.

42.

-7

HaiizuTe cKaJsipHOe NpoOM3BeIeHne a - b, ecuu: ‘5‘:2, ‘B‘:a 4(5;5):135°.

—5v2
5v2

V2
5

2V/3
2\/2

—93
93

V3
9

6v/3
3v3

. HaliauTe yroya Mexay BeKTOpaMu

30°
60°
120°

Haiigure yroJ Mmexay BeKTopamMu
60

Haiigure yroJ Mexay BeKTropamMu
rpaaycax)

150

Haiigure yroJs mexay BeKTopamu
rpaaycax)

45

Haiinure yroJ mexay BeKTopamMmu

>

. Haiizure ckajsipHoe npousBeaeHune a - b, ecyu: ‘5‘: 6, ‘5‘:3, 4(5;6):1500.

a{5;-2; 7} m b {7; 5; 2}.(OTBeT YKaKuTe B IPajgycax)

a{2;1; 1} m b{-1; —1; 0}. (OTBeT yKaxuTe B

a{7; 0; -1} m b {7; 4; 4}. (OTBeT yKa)KNTE B

a {7;2; 1} n 5{1; 1; 0}. (OTBeT yKaxKuTE B rpajaycax)

246



43.

44,

45.

46.

47.

49.

50.

51.

52.

30
Haiigure yroa mexay Bekropamu a{4; 5; 2} u b{-7; —5; —4}. (OTBeT yKa)ure B
rpaaycax)

135

Haiizure yroa mexay Bekropamu a {—4; 1; 1} u b{-1; —1; 0}. (OTBeT yKaxuTe B
rpaaycax)

60

a(3:3,0)

BbI4HMCIUTD YroJ1 Mex1y BeKToOpaMu " b(3,0,0) . (OTBeT yKaxkuTe B rpaaycax)

45

BuIuMcauTh yrosa Mexay BeKToOpamMmu a(0;4;4) " b(0;3;0) . (OTBeT ykaxuTe B rpagycax)

45

Hanbl koopauHathl Touek: A (1; -1; -4), B (-3; -1; 0), C (-1; 2; 5), D (2; -3; 1). Toraa
KOCHHYC yriia Mme;kay npssmbimu AB u CD pageH...

-0.7
-0,7

. Jlaubl KoopauHaTel Touek: C(3;-2; l) D( 1;2;1), M(2;-3;3), N(-1;1;-2). Haiigure

KOCHHYC YIJIa MEXK1Yy BEKTOPpaMH CD u MN (OT1BeT yKaskuTe B rpajaycax)
0,7
0.7

Borunciaure yroa mexay npamsivu AB u CD, ecin
A(3;-2;4),B(4;—-1;2),€(6;—3;2),D(7; —3;1). (OTBeT yKauTe B rpajaycax)

30

Borunciaure yroa mexay npamsivu AB u CD, ecin
A(5;—-8;—-1),B(6;—8;—2),C(7;—5;11),D(7; —7; —9). (OTBeT yKaXKNTE B rpaaycax)

60

Beruucaure yroa mexay npsimbiMu AB u CD, ecain
A(1;0;2),B(2;1;0),C(0; —2; —4), D(—2; —4; ).(OTBeT yKa}KuTE B rpaaycax)

0

Beruucaure yroa mexay npsimbiMu AB u CD, ecain
A(—6;—-15;7),B(—7;—15;8),€(14; —-10;9),D(14; —10; 7). (OTBeT yKaKHUTE B
rpaaycax)

45
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53. lansi Touku A(1;3;0),B(2;3;—1),C(1;2; —1). BoluucauTe yroja Mex1y BeKTOpaMu
CAuCB. (OTBeT yKa:KuTe B rpaaycax)

e 60

54. HaiiiuTe yroj A TpeyroJibHUKAa, BepIINHAMHU KOTOPOT0 SIBJISIOTCS TOYKH
A(1;-1;3),B(3;—1;1),C(—1;1; 3) (OTBeT yKaxKuTe B rpaaycax)

e 120

55. Haiimure yroa B TpeyroibHuka, BepuImHaMH KOTOPOI0 SIBJIAIOTCH TOYKH
A(1;-1;3),B(3;—1;1),C(—1;1;3) (OTBer yKaxKuTe B rpaaycax)

e 30

56. BeIunciMTe Yroy Meskay Bekropamu a{2; —2; 0} u _5{3 ; 0; —3}. (OTBeT yKaKHUTE B
rpajaycax)

e 60

57. BbIluMcJIMTE YroJl MeKI1y BEKTOpaMu Ti{\/f V2 2} U B{—3 ; —3; }. (OTBeT yKaxure B
rpaaycax)

e 135

58. Borumcimute yroJ Meskay Bekropamu d{0;5; 0} u B{O; —/3; 1}. (OT1BeT yKaKkuTe B
rpajaycax)

e 150

59. BuIuHMC/IMTE YIoJ1 MeKay Bekropamu d{—2.5;2.5;0} u B{—S; 5; 5\/5}. (OtBer
YKaKUTE B Ipaaycax)

o 45
60. Tanbl Touxku A(3; —1;0), B(0;0;—7),€(2;0;0),D(—4;0;3),E(0; —1;0),F(1;2;3),

G(0;5;,-7),H (—\/g; V3; 0) Kakue U3 3THX TOYEK JIesKaT Ha II0CKocTH OXy?

e A
o B
o C
o D
e E
o F
o G
e H

61. Jansl Touku 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(—\/g; V3; 0) Kakne 13 3THX TOYEK JIeKaT HA MJI0CKOCTH
0yz?

I &G m m o O o >»

. lanel Toukn 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; V3; O) Kakne 13 3THX TOYEK JIeKaT HA MJI0CKOCTH
Oxz?

I oG mmogo O W >»

HManbl Touku A (3; -1; 4) , B (-1; 1; -8), C (2;15-6), D (0; 1; 2). HaiinuTe paccrosinue
MesKay cepeainHaMu otpe3koB AB u CD.

[EEN

Janbl BekTOpbI ¢ = (3; —2;1) md = (2; —3; —1). Haiigure |¢ — 23]

SRS

JMaunbi Touku K (05 15 1), P (25 -1;5 3), T (-1; y; 0). HaliguTe Takoe 3HaYeHuUe Y, 4TOObI
BbINoIHsIOCH yeiaosue KT = PT.

-4

249



66. B kyoe ABC/] A1B1C1/l1, ycTaHOBUTE COOTBETCTBHE MEKAY BEKTOPAMHU H MX B3aHMHBIM

pasMeElICHUEM.

ﬁ” BG4
m u 1
BCu AA,

BB, n AA;

67. YcTaHOBHTE COOTBETCTBHE MEKAY BEKTOPAMHU U 3HAYEHUAMH UX JIVTHH.

N=(0;2;-4)
d=(0; 1; -3)

C=(-1; 4;8)

b=(1;2:5)

KOJUIMHEAPHEBI

IMPOTHUBOIIOJJIOXHO HAITPaBJICHbI

CKpCHIMBAOIIHUECCA

NEPIEHANKYIISIPHBI

2.5

68. Mcnob3ys JaHHbIE AJIMHBI BEKTOPOB M KOCHHYChI YJIOB Me:K1y HUMH YCTAHOBHUTE
COOTBETCTBHME MEKIY HUMH U 3HAYEHUSIMH CKAJISIPDHOTO NPOM3BEIeHNUsI BEKTOPOB C M a.

& = 5, [al=12, Aac)=60°
& =313 =vZ Aac)-45°
6l = 5, 1 = 6, 214¢)=120¢

@ = 4, 13 = 7, Aac)=180°

69. OnpenenuTe KOCHHYC yrjia Mexay BekTopamu a (2; -1;3) u B (1; -4;3)

15
o —

-3 =30
¢-3=3
-3 =-15
-3 =-28
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6

o =
72

70. Kakasi M3 JaHHBIX TOYEK JICKUT HA OCH Z?

o A(0;3;1)

o B (0;0;0)

e C(0;0:4)

o D (0;-3;0)

71. Haiinute KoOpAUHATHI cepenuHbl oTpe3ka PQ, ecau P (1,25 -3; 6,3), Q (-2,6; 3,2; -5,1).
e O(-0,7;0,1;0,6)

o 0(1,9;-3,1;57)

o 0(0,7;-0,1; -0,6)

o 0(1,9;3,1;-57)

72. HaiiiuTe KOOPAMHATHI BEKTOpa ﬁ, ecsm A (-3;2; 1), B (15 -4; 3).

] ﬁ(4; -6; 2)
o AB(-2;-6;2)
o AB(-2;-2; 4)
o K§(4; 6; 2)

73. Haiinure paccrosinue mexxay Toukamu B (-2; 0; 3), K (3; 4; -2).
o V42

e 66

o 2V33

o 2433

74. Haiixute cyMmmy BekTopos d = G, 0,3; g), a= (— =s;— —)

(5-19-23j
o \6'30"20

75. Touka M — cepenuna orpe3ka AB. Haiigure koopaunatsl Touku B, ecsiin A (25 -15 6), M
(1; 4;0)

o B(0;7;-6)
o B(4;7;6)
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o B(3;-6;12)

* B(0;9;-6)

76. BbIMHCIIHTE Yrol Mes1y BeKTopaMu ¢ u d, ecan, ¢ = 2, |3| =3 ,¢x3a =3 (8
rpaaycax)

e 30

77. Yemy paBHo pedpo kyoa ABCDA1B1Ci1D1, ecin A (25 05 0), A1 (2; 0; 4)?
o -4
o 4

o 16

78. BoIYHCJIMTE PA3HOCTH BEKTOPOB 71 — t_i), et = (—2;—1;4), d= (3;1;-1).
* (-5-2;5)

o (1;0;3)

o (5;2;-5)

o (-5;0;3)

79. Jlano BeKTOp 8= (6;—8;0). HajiiguTe KOOPAMHATHI BEKTOPA — 1,58 :

o (9;12;0)

o (-9;12;-1,5)

o (9;12;-15)

o (-9;12,0)

80. HaiiauTe KOOPAMHATHI TOYKH, CAMMETPUYHOM TouKe A (-1; 35 2),0THOCUTETbHO TOYKH
Q (3; -1;4).

o (5;1;10)

o (5;-1;6)

e (7;-5;6)

o (-7;5;-6)

81. HaiiauTe paaMyc U KOOPIAMHATHI HeHTPa cdepbl x°+ y? + 22— 2x + 4y — 2z =31
o 0(-1;2;-1),R=+37
o O(l:-2:1),R= /37

o O(l;-2;1),R=37
o O(1;2;-1),R=37

82. lanbl BekTOpbI ¢ = (—1;3;7) U d = (6; 2; —8).Haiinure KoopauHaThl BekTopa 2¢ +
34
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(16; 12; -10)
(20; 12; 38)
(20; 12; -10)
(-2; 6; 14)

(@]

O

(@]

83. Mansl Toukn A(5;3;2), B(3;—1,—4) . Haitgure 1imuy BekTopa AB .

° Zm
o 6V2
o 8

o -12

84. Nannl Toukn A(-12;3) u B(1;—14). Paznoxure BekTop AB 110 KOOpIHHATHBLIM

BeKTOpaM

AB = —2i +3] —K

@]

L AB=j+7K

. AB=2i-3j+k
L AB=3-2j-K

85. J/laHbI BEKTOPbI 5{1;—3;—1}1/1 5{—1;2;0}. Haiizure koopauHaTel BekTopa C=a-b .

=251

@)

é{-2,-5-1}.

o :

. 251,

@)

86. ansi Bextopnl 8{2;—4;3}u b{-3;21}. Haiiaute koopaunaTn BekTopa C=a+b .

o HL-2-4y

124},
1,2;4}.
1-2:4}

o E{_
cf-

N

87. Manbl Toukn A(2;3;-1) u B(4;1,-1) . Paznoxure BekTop AB 1o KoopamHATHBIM
BEKTOPaM

a) AB=-21 +2]-k.

1
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o

5) AB:27—2]+IZ;
p) AB=2i -2].

v AB =27 +2j

88. laHbI BEKTOPBI 5.{];—3;—1}“ 6{—1;2;0}. HaiiuTe KOOPAMHATHI BeKTOpa C =4 +D .

o

©)

¢{-10,-1}.
c{oL).
c{o-1-1}.
{101}

4.2.3.10. MHOTOTpAaHHUKH H TeJIa BPpallleHUsl

Tecm:

Inomaap noBepxHocTu kKyda pasua 18. Haiigure ero nmaronasns.

3

Oo0bem ky0a paBen 8. HaiiguTe niomaab ero noBepxXHoCTH.

24

Eciu kaxnoe pedpo Kyda yBeJIMYUTH HA 1, TO €ro mjiomaab NOBEPXHOCTH YBeTUYHTCS
Ha 54. Haiinute pedpo ky0a.

4

Bo cko1bK0 pa3 yBeau4uTcsi 00beM Ky0a, ecyiu ero pedpa yBeJu4uTh B TPU pasa?

27

Juaronann ky0a paBua V12. Hajigute ero od0bem.

8

OGbem Ky6a pasen 24+/3. Haiiqure ero 1naronais.

6

Eciin kaxnoe pedpo ky0a yBeJu4uTh Ha 1, To ero o0bem yBenuntest Ha 19. Haiigure
peodpo KyoOa.

2

Bo cko0/1bK0 pa3 yBeJIMYHUTCS IVI0IIAAb MOBEPXHOCTH KY0a, ec/iM ero pedpo yBeJIu4nTh
B TpH pa3a?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

9

Junaronanan ky0a papna 1. Halinute njiomanab ero noBepxHocTH.

2

IInomans noBepxHocTn Ky0a pasHa 24. Haiinure ero oonem.

8

O0bem ogHoro kyda B 8 pa3 6oJib11e 00bemMa apyroro kyba. Bo ckosibko pa3 miomanb

MOBEPXHOCTH MEPBOro Kyda 0oJiblie NJI0MAAN OBEPXHOCTH BTOPOro Kyba?

4

/IBa pedpa npAMOYroJIbHOTO MapaJuiesenumnena, BLIXoAsMe U3 OJ{HOH BepUIUHbI,
paBHbI 3 U 4. [L101aa1b OBEPXHOCTH 3TOr0 NMapaJjuiejienunena pasia 94. Haiigure
TpeThe pedpo, BbIXOAsiNIee U3 TOM sKe BePIIHHbI.

5

JIBa peGpa npsAMOYroJIbHOr0 NapaJuiesienuiena, BbIX0AsIIHe 3 OIHOI BepIIMHBI,
paBHbI 1, 2. [lnomaas noBepxHocTn napajuienenunena papia 16. Haiiqure ero
JANArOHAIb.

3

Ilomaas rpaHu NPpsIMOYIroJILHOIO NapaJJienenunena papua 12. Peopo,
neprneHAUKYJIsIpHOe 3TOi rpanu, pasHo 4. Haliaiure 00beM napaJjuiesnenumnena.

48

O0beM NpsIMOYT0JILHOTO NapaJJieienunena pased 24. OaHo u3 ero pedep paBHo 3.
HaijiguTe niiomans rpany napaJuiesienunena, NeprneHInKyaspHoi 3ToMy pedpy.

8

O0beM NpsIMOYToJIBHOTO MapaJsuieaenunena pasen 60. Ilnomans oxHol ero rpanu
paBHa 12. Haiinure pedpo napaJsJieienumnena, neprneHIuKyJasspHoOe 3TOH rpaHu.

5

/IBa peOpa npsiMOYroJIbHOI0 apaJulesenumnea, BbIX0AsMe U3 0HOI BepIINHbI,
paBHbI 2 1 6. O0bem napaseaenunena pasex 48. Haiiqure tperne pedpo
napaJuiesenuiena, BbIXosilee U3 TOM ke BeplIMHbI.

4

Tpu pedpa npsAMOYrobHOI0 nNapaJuiesenuiena, BHIXOAAME U3 OHOH BepPIINHBI,
paBHBbI 4, 6, 9. HaliguTe peGpo paBHOBEJINKOI0 eMy Ky0a.

6

/[Ba pedpa npAMOYroJIbHOIO NMapaJujiesenunena, BLIXOAsIIMe U3 0OJJHOH BepIIUHbI,
paBHBI 2, 4. Jlnaronajs napajiesienunena papaa 6. Haiiqure o0bem
napaJjuiesenumneaa.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

32

/IBa peOpa npsiMOyroJibHOTr0 napaJijiejienumneaa, BLIXOAAIINE U3 0IHOI BePIIUHBI,
paBHbI 2, 3. O0bemM napasuiesienunena pasen 36. Haiigure ero guarosass.

7

/Ba pedpa npAMOYroJIbHOTO NMapaJijiesenumnena, BLIXOAsIHe U3 0JHOH BepIIUHbI,
paBHBbI 2, 4. Jluaronajb napauiesjienunena papua 6. Haiiaure miomaas NnoBepXHOCTH
napaJjJjesjenumnesna.

64

/Ba pedpa npAMOYroJIbHOIO NMapaJijiesenumnena, BLIXOAsIHe U3 0HOH BepIIUHbI,
paBHbI 1, 2. O0bem napajuienenunena pased 6. Haiiaure njomaab ero noBepxHocTH.

22

B cocyn, umerommii popmMy NpaBHILHOM TPEYrobHOM NPU3Mbl, HAJIUIH BOAY. YPOBEHb
BoAbI HocTuraer 80 cm. Ha kakoil BbicoTe OyeT HAXOAMTHCS YPOBEHb BO/IbI, €CJIH €€
NepeJInTh B IPYIroil TAKOM ke coCy/l, Y KOTOPOro CTOPOHAa OCHOBaHMA B 4 pa3a (oJiblie,
yeM y nepsoro? Orser BbIpa3ure B CM.

5

Haiigute miiomaab 60K0OBOH MOBEPXHOCTH NPABUJIbHON 1IECTHYI0JbHOM NPU3MBI,
CTOPOHA OCHOBAHUsI KOTOPOii paBHa 5, a BbicoTa — 10.

300

HaijinuTe nJiomaabs NoBepXHOCTH MPSAMON NPU3MbI, B OCHOBAHMHU KOTOPOIi JIeKUT POMO
¢ IMaroHaJsiMi, paBHbIMH 6 1 8, 1 60Kk0BBIM pedpoMm, paBHbIM 10.

248

Haiinute 60x0BO€ pedpo NpaBUIbHON YeThIPEXyTroJbHOH IPU3MBI, €CJIH CTOPOHA ee
ocHoBaHus paBHa 20, a muiomaas noBepxHocTu papua 1760.

12

OcHoBaHMeM NPAMOi TPeyroJbHOI NPU3MBbI CJYKUT NPSIMOYTOJIbHBIN TPEYroJbHUK C
kareramu 6 u 8, 6oxoBoe pedpo paBHo S. Halinute 00beM Npu3mMsbl.

120

OcHoBaHMeM NPSAMON TPEYroJbHON NPU3MBbI CJIYKUT NPSAMOYI0JbHBINA TPEYTrOJIbHHUK €
kaTreramu 6 u 8, Bbicora npu3msl paBHa 10. Haiiiure niiomanb ee moBepxXHOCTH.

288

IL1omaas MOBEPXHOCTH NPABUJIBLHON TPEYroJibHOM NMPU3MBbI paBHa 6. Kakoii craner
IUIOIA/Ab MIOBEPXHOCTH IIPU3MBI, €CJIM Bee e pédpa yBein4aTcsi B TpH pas3a, a popma
OCTAHEeTCH NMPeKHen?

o4
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

OcHoBaHHEM NPAMOIi TPEYroJbHONW MPU3MBI CIIYKUT PAMOYTOJIbHBIN TPEYTrOJbLHUK C
KaTeramu S u 12, 6oxoBoe pedpo npusmbl paBHo 8. Halinute niomanb 60x0Boit
NMOBEPXHOCTH NMPU3MBI.

240

OcHoBaHHEM NMPAMOIi TPEYroJbHOMH MPU3MBI CIYKUT PAMOYTIOJIbHbIN TPEYTrOJbHUK €
kaTeramu 9 u 40, 6oxoBoe pedpo npusmsl paBHo 50. Haiianre niiomaas 60KoBoii
NOBEPXHOCTH NPHU3MBI.

4500

OcHoBaHHEM NPAMOIi TPEYrOJbLHON MPU3MBbI CIIYKUT NPAMOYTOJIbHBIN TPEYTrOJbLHUK C
kareramu 3 u 5. O0bem npusmsbl paBeH 30. Haiinute ee 60xoBoe pedpo.

4

B npaBuibHoii TpeyroabHoii nupamuae SABC ¢ BepminHoii S OuccekTpuchl
Tpeyroibunka ABC nepecekartes B Touke O. [Lnomans Tpeyroibauka ABC paBua 2;
o0beM nupamuabl paBen 6. Haligure nimny orpeska OS.

9

B npaBuibHoii TpeyroabHoii nupamuae SABC meguanbl
ocHoBanusi ABC nepecekarores B Touke O. Ilnomans Tpeyroibauka ABC paBha 9;
o0beM nupamuabl paBen 6. Haligure nimny orpeska OS.

2

B npaBuibHoii TpeyroabHoii nupamuae SABC meguanbl
ocHoBanust ABC nepecexarorcst B Touke O. Iliomaab Tpeyronbuuka ABC paBHa 2;
o0bem nupamuabl pasen 5. Haiianre niuny orpeska OS.

7,5
7.5
B npaBuibHoii TpeyroabHoii nupamuae SABC Mmeguanbl

ocnoBanus ABC nepecekarorcst B Touke O. Iliomaas Tpeyroibuuka ABC paBHa 2;
o0bem nmupamuabl pasen 4. Haiinure ninny orpeska OS.

6

B npaBuiibHoii YeTbipexyroabHoii mupamuae SABCD Ttouka O — neHTp OCHOBaHuUs, S —
Bepmnna, SO=15, BD=16. Haiinute 60xoBoe pedpo SA.

17

B npaBuiibHoii yeTbipexyroabHoii mupamuae SABCD Ttouka O — neHTp OcCHOBaHus, S —
Bepmuna, SB=13, AC=24. Haiinute 60xoB0oe pedpo SO.

5

B npaBuibHoii yeTbipexyroabHoii mupamuae SABCD Ttouka O — neHTp OCHOBaHus, S —
Bepmuna, SO=8,BD=30 . Halinute 60xoBoe pedpo SC.

17
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40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

B npaBuibHoO# YeThipexyroabHoil mnupamuae SABCD Touka O — meHTp 0CHOBaHUA,
S — Bepmmna, SD=10, SO=6. Hajigurte nimny orpe3ska AC.

16

B npaBuibHo# YyeThipexyroJibHoii mupamuae SABCD Touka O — neHTp oOCHOBaHHSA, S —
BepmuHa, SO=12, BD=18. Haiinute 60xoBOE pedopo SA.

10

OcHoBaHHeM MUPAMU/IBI SIBJSIETCS NPAMOYTOJbHUK €O cTopoHamu 3 u 4. Ee 00bem
paBeH 16. Halinute BbICOTY 3TOH MHPAMM/IBI.

4

Haiinure 00beM NpaBUJIBLHOM TPEYroJbHOM MUPAMH/IbI, CTOPOHBI OCHOBAHHUS KOTOPOM
paBHbI 1, a BbIcoTa paBHa V3 .

0.25
0,25

Haiigute BbICOTY NPAaBUIIbHOM TPEYrobHOM MUPAMU/IbI, CTOPOHBI OCHOBAHMSI KOTOPOii
paBHBI 2, a 00beM paBeH V 3.

3

B npaBuIbHON YeThIpexXyroJibHOM NMupaMu/ie BbICOTa paBHa 6, 00kKoBoe pedpo paBHO
10. Haiinure ee 00LeM.

256

HaiiguTe niiomaas 00K0BOI NOBEPXHOCTH NMPABHIbHON YeThIPeXyroJbHOWH MMPaMH/bl,
CTOPOHA OCHOBAHHSI KOTOPOil paBHA 6 M BbICOTA paBHa 4.

60

B nmiaMHAPHYECKOM cocye YPOBeHb KHAKOCTH focturaer 16 cm. Ha kakoii BeicoTe
Oy/eT HAXOANTHCSI YPOBEHb KMIKOCTH, €CJIN ee NepeJuTh BO BTOPOi cocy/, AuaMeTp
KOTOpPOro B 2 pa3a 6oJiblue nepporo? OTeeT BHIPpa3uTe B CM.

4

O0bem nepBoro nuJaMHAPa paseH 12 M3. Y BTOPOro HuJIMHApPa BbICOTA B TPH pa3a
0oJibIIIe, 2 PAAMYC OCHOBAHUS — B JIBA Pa3a MeHblle, 4eM y nepsoro. Haiiaure o0bem
BTOpPOro nuauHapa. OTBer AaiiTe B KyOM4eCKHX MeTpax.

9

Pagnyc ocHOBaHusI IMJIMHAPA paBeH 2, BbicoTa paBHa 3. Halinute miomans 60koBoi
NMOBEPXHOCTH UMJIUH/PA, JeJIeHHYIO HA TT .

12

B uunuHapuyeckuii cocya HaJIUJIM 6 Ky0. cM BoAbI. B Boay NOJIHOCTHIO NOTPY3H/IH
aeranb. IIpu 3T0M ypoBeHb KHAKOCTH B cocy/e yBeanuuiics B 1,5 paza. Haiinure
00béM aetanu. OTBeT BhIpa3uTe B KY0.
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o1

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

3

. JIVIMHA OKPYKHOCTH OCHOBAaHMS IMJIMHAPA paBHa 3, BbicoTa paBHa 2. Haiigure
IJI0IIA/Ib 00OKOBOI MOBEPXHOCTH IMJIMH/PA.

6

Ilaomans oceBoro ceveHusi nMJanHApa paBua 4. Haiigure miomaab 60KoBoi
MOBEPXHOCTH IIUJIUH/IPA, 1eJIEHHYI0 HA TT.

4

JIIMHA OKPY’KHOCTH OCHOBAHMS MJnHApa paBHa 3. [Lnomaab 60K0BO MOBEPXHOCTH
paBHa 6. Haliniute BbICOTY HUJIMHAPA.

2

IL1omaap 60KOBO MOBEPXHOCTH MJIMHAPA paBHA 27T, a IMaMeTpP OCHOBaHus — 1.
HaiiguTe BbICOTY HMJIMH/PA.

2

Inomaas 00K0BOI MOBEPXHOCTH HMJIMHAPA paBHA2TT , a BbIicoTa — 1. Halinurte
AUAMETP OCHOBAHUS.

2

O0bem koHyca paBeH 16. Uepe3s cepequHy BBICOTHI NAPAJ/IEIbHO OCHOBAHHIO KOHYCA
NPOBECHO CEYCHHUE, KOTOPOE SBJISICTCH OCHOBAHNEM MEHbIIEro KOHYca ¢ TOH #xe
BepmnHoi. Haligute 00beM MeHbIIEro KOHYyca.

2

Bo ck0/1bKO pa3 yMeHbIIUTCS 00bEM KOHYCA, €CJIM €0 BbICOTAa YMEHBIINTCS B 3 pa3a, a
PaauyC OCHOBAHMS OCTAHETCH MPEKHUM?

3

Bo cko0JIbK0 pa3 yBeJIMYUTCSH 00beM KOHYCA, €CJIM PAINYC €r0 OCHOBAHMS YBEJIUYUTCS B
1,5 pa3a, a BbICOTA OCTaHeTCS NPeKHEH?

2.25
2,25

Beicora koHyca paBHa 6, oOpasyomas pasHa 10. Haiiaure ero o0bem, 1ejIeHHBIH HA TT.

128

Konyc nosyyaercs npu BpameHu paBHOOEAPEHHOr0 MPSIMOYI'0JILHOT'O
Tpeyrojisuuka ABC Bokpyr kartera, paBHoro 6. Haiiqute ero o0bem, ieJIeHHbIH Ha 7T .

72

JlInHa OKPY’KHOCTH OCHOBAaHMSI KOHYca paBHa 3, oOpa3ywwas pasHa 2. Haiigure
IU101IA/Ib 00OKOBOIi MOBEPXHOCTH KOHYCA.
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62.

63.

64.

65.

66.

67.

68.

69.

3

Bo ck0JIbKO pa3 yBeJIMYUTCS U101 00OKOBOI MOBEPXHOCTH KOHYCA, €CJIM €ro
oOpasymomasi yBeJIMUYMTCS B 3 pa3a, a paJinyCc OCHOBAHHUS OCTAHETCS NMPeKHUM?

3

Paaunyc ocHoBaHusI KOHYca paBeH 3, BbicoTa paBHa 4. Haiigure nijiomaab noJiHou
MOBEPXHOCTH KOHYCA, 1eJIEHHYI0 HA TT .

24

BricoTa koHyca paBHa 4, a nuametp ocHoBanuss — 6. Haligure oOpa3yonnyio konyca.

5

BrbicoTa konyca paBHa 4, a luiuHa oOpa3ywouneil — 5. Haligute nnamerp ocHOBaHus
KOHYCA.

6

JluamMeTp OCHOBaHHUSI KOHYCa paBeH 6, a JyimHa oOpa3syromeii — 5. Haiiinre BbicOTY
KOHYCA.

4

Ilomans ocHOBaHMs KOHYca paBHa 167, BbicoTa — 6. HaiiguTe miiomanb oceBoro
cevyeHHs] KOHyca.

24

BebicoTa koHyca paBHa 8, a nuimHa oOpasyromei — 10. Haliaure miiomaas 0ceBoro
ceYeHMs ITOr0 KOHYca.

48

JluameTp OCHOBaHHS KOHYca paBeH 12, a niuHa odpasyromeii — 10. Haiigure niomans
0CEBOr0 CeYeHMs ITOro KOHyca.

48

4.2.3.11 djaeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSATHOCTEM

Tecm:

KakoBa BepOSITHOCTb TOro, YTO NMpPU U3BATUU OAHOM KapTbl U3 KonoAabl B 36
JINCTOB UrPOK BbIHET KOPOSA NUK?

2
1/36
1/25
Ya

260



KakoBa BepOSITHOCTb TOro, YTo NMpPU U3BATUU OAHOM KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET CEMEpPKY YepHOU MacTu?

1/22
1/16
Va

1/18

KakoBa BepoOsiTHOCTb TOro, YTO Ha OTKPbITOM Hayrag JnucTe OTKUAHOro
KaneHaaps Ha iHBapb okaxeTcA 10-e uncno?

V23
1/5

1/31
1/27

KakoBa BepoOSITHOCTb TOro, 4YTO Ha OTKPbITOM Hayrag JiMCTe OTKUAHOro
KaneHaapa Ha siHBapb okaxeTtcsi 32-e Yncno?

B kopobke HaxopgaTca 2 OGenbiX, 3 4YepHbIX U 4 KpacHbIX wWapa. Hayrap
BbIHUMaeTcA oaAuH wWwap. Hantm BepoATHOCTb TOro, 4YTO BbIHYTbIW LwWap
YEepPHbIN.

5/9
2/3

1/3
1

B kopobke HaxopsaTcAa 2 OenbiX, 3 4YepHbIX U 4 KpacHbIX wWapa. Hayrap
BbIHUMaeTCA OAUH Wwap. Hantu BepoATHOCTb TOro, YTO BbIHYTbIN Wap G6enbin
WUIN YepHbIN.

7/9
2/3
1/3

5/9

B notepee yuyactBytoT 100 6MneToB, cpeau KOTopbix 5 BbMrpbiwHbIX. Hayrag
Oepyt oaunH Owunetr. KakoBa BepOATHOCTb TOro, 4YTO B3ATbIN Owunert
BbIUIPbIWHbIN?

4/5
2
3/20
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10.

12.

13.

14.

1/20

BpOLIJeHbI ABe urpalibHblé KOCTWU. Hantun BepPOATHOCTb TOro, 4YTOo Ha nepBoﬁ
KOCTU BbiNnano 4Yyucno 2, d Ha BTOpOVl He4YeTHOe 4YUcCno.

1/12

2

1/13

2/3

BpOLIJeHbl ABe urparibHble KOCTW. Hantun BEepPOATHOCTb TOro, 4YTO Ha I'IepBOVI
KOCTM BbINano 4YeTHOEe YNUCIo, a Ha BTOPOW KpaTHoe TpeMm.

1/9

1/6
2/9
1/3
M3 nonHoro Habopa AOMMHO, He rnAOsA, U3BMeKalT ABe KocTAwku. Hantm

BEPOSATHOCTb TOrO, YTO Ha KaXAoM U3 KOCTALIEK oAHa MoryioBUHKa OypeTr
«MNyCTOM».

11/33
2/5
4/19

1/18

.Hantn BeposiTHOCTL TOro, YTo B pe3ynbTaTe OAHOro GpocaHMsA UrpanbHOWM

KOCTU BbiMagaeT Yncro, oTrin4yHoe ot 1.
1/6

1/3

1/12

5/6

HaiTn BepoATHOCTb TOro, YTO Hayrag BblHyTasi U3 NONHOro Habopa AOMUHO
OAHa KOCTb OKaXeTcsl He Ay6nem.

0,75

BepoATHOCTbL NonagaHMA MAYa B KOP3UHY, OPOLUEHHOro OAMH pa3 HEKOTOPbIM
6acketbonucrtom, pasHa 0,4. Hantn BepoATHOCTbL TOro, 4Tto, 6pocmB MAY B
KOP3MHY, 3TOT 6ackeTOONMCT NpoMaxHeTCs.

0,6

Hayrag Ha3bliBaeTcsi O4HO U3 nNepBbIX TpUHaAUaTU HaTypasibHbIX 4Yucen.
PaccmaTtpuBalotca coObITUA: A — Ha3BaHHOE YUCIO SABNAETCA YeTHbIM; B —
Ha3BaHHOE YUCNO KpaTHOe TpeM. YCTaHOBUTb, ABMNAKTCA N cobbitua A u B
He3aBUCUMbIMM.

He aBnsatoTcs
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15.BepoATHOCTb BbIUTpbilla Ha HEKOTOPOW OupXKe B TeYeHWe Kaxaoro u3 AByX
¢oukcupoBaHHbIX gHen paBHa 0,3. Hantm BepoATHOCTbL TOro, YTO Ha 3TOM
GupKe BbIMIpbIlLM NMPOU3OAAYT B KaXAbIA U3 3TUX ABYX AHEN.

e (0,09

16.BepoATHOCTb BbIUTpbilla Ha HEKOTOPOW OupXKe B TeYeHWe Kaxaoro u3 AByX
comkcupoBaHHbIX AHen paBHa 0,3. HantTn BepoOATHOCTb TOro, YTO Ha 3TOMU
Oupxe ABa 3TUX AHA He OyAeT BbIUrpbILLen.

e 0,49

17.BepOATHOCTb BbIUTpbilla Ha HEKOTOPOW OupXKe B TeYeHWe Kaxaoro u3 AByX
comkcupoBaHHbIX AHen paBHa 0,3. HautTn BepoOATHOCTb TOro, YTO Ha 3TOMU
Oupxxe BbIUTPbIWX NPOM30OMAYT XOTA Obl B OAMH U3 ABYX (PUKCUPOBAHHbIX
OHeMn.

e (0,51

18.1Ba cTpenka He3aBMCUMO ApPYr OT Apyra CTpensiioT No MuweHn. BeposaTHocTb
nonagaHus No MULLUEHU Yy NepBoOro ctpesika pasHa 0,65, y BToporo pasHa 0,8.
Hantu BepoATHOCTb TOro, 4To XOTA Obl OAMH M3 CTPeNnKoB nonageTr Mno
MULLEHM.

e (0,93

19.1Ba cTpenka He3aBMCUMO ApPYr OT Apyra CTPensitoT No MuweHn. BepoaTHoCcTb
nonagaHMs No MULLEHU y nepBoro crpesika pasHa 0,65, y Btoporo pasHa 0,8.
HanTu BepOATHOCTb TOro, 4To XOTA Obl OAUH NPOMaxXHeTCS.

e (0,48

20.BepoATHOCTb TOro, YTO JlamMrnoyka B JIIOCTpPe MNeperoput B TeveHue ropa,
paBHa 0,3. Cuumtas, 4tOo Kaxpas U3 ABYX TaKuUX JlaMmnoyek B JHCTpe
neperopaeTt He3aBUCMMO OT APYrov, HAUTU BEPOATHOCTb COOLITUA B Te4YeHue
roga He neperopuT XoTa Obl 0O4Ha NamMnou4ka.

e 0,91

21.CKONbKO pasfinyHbIX ABY3HA4YHbIX 4Yucen C pasHbIMM uUucdpamMm MOXHO
3anucaTb, ucnonb3ya undpoi 4, 5m 6?

® 6

22.CKONbKO pasfuyHbIX ABY3HAYHbIX 4Yucesn € pasHbiMU uUudpamMum MOXHO
3anucatb, ucnonb3ays undcpsl 6, 7, 8 n 9?

e 12

23.CKONbKO pasfiMyHbIX ABY3HA4YHbIX 4Yucen ¢ pasHbiIMM uUucdppamum MOXHO
3anucatb, ucnonb3aya undcpsl 0, 3, 51 7?

e O

24.CKONbKO pa3nM4HbIX TPeX3Ha4YHbIX YNCENT MOXHO 3anMcaTb C NOMOLWbLIO LUKdp
8 n9?
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e 8

25.CKONbKO pa3nuyHbIX TPeX3Ha4yHbIX YMCesl MOXHO 3anucaTb C NOMOLULIO Lndp
0nbs5?

o 4

26.CKonbKo Pa3nnYvHbIX qublpeXGyKBEHHbIX CJ108 MOXHO 3anucatTb C NOMOLWbIO
OYKB «N» U «a»?

® 16

27.CKONbKO pa3NUyHbIX YeTbIpeXOYKBEHHbIX CJ108 MOXHO 3anucaTh C NOMOLLbIO
OYKB «L», «a» U «N»?

e 31

28.MyTewecTBEHHNK MOXET nonacTb U3 NMyHKTa A B nyHKT C, npoexaB 4epe3
nyHKT B. Mexay nyHktamu A n B nmetrotca Tpu pasnuyHbie A0porv, a Mmexay
nyHktamm B n C - 4eTtbipe pasnuyHble paoporn. CKONbKO cyllecTByeT
pa3nuyHbIX MapLwpyToOB MexXAay nyHktamu A u C?

e 12

29.4Y106bI NOnactb U3 ropoaa M B ropoa K, HyXHO npoexaTb 4yepe3 ropoa H.
Mexay ropogamu M n H umerotca 4 asrogoporu, a us ropopa H B ropoa K
MOXHO nonacTtb NuM6o noesgom, nNM6o camornetoM. CKONbKO cyuiecTByeT
pa3nuyHbIX cnocob6oB aobpaTbesa us ropopa M B ropoa K?

e 8

30.CKkonbkumMmM crnoco6amm MOryT 3aHATb o4epenb B LWKONbHbIM Oycder 5
y4yawmxca?

e 120

31.HanTun 3HayeHue P-.

® 5040

32.HanTun 3HayeHue Ps.

® 40320

33.CKOonbKumMm cnoco6amm MOXHO paccaguTb YeTBepbIX AeTer Ha YeTbipex
CTYNnbsIX B CTOJIOBOW AeTCKOro capa?

o 24

34.CkonbKuMu cnocobamm MoryT 3aHATb MecTa 5 yyaluxca Knacca 3a NATbH
OOHOMECTHbIMU NapTamun?

e 120

35.CKONbKO pas3finyHbIX MNATU3HAYHbIX 4YMCENl, He CcoAepXaluX OAUHAKOBbIX
undp, MOXHO 3anucatb € nomouwbio uucgp 1, 2, 3, 4, 5 TaK, YTOOLI NepBon
Obina undpa 4?
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o 24

36.CKONMbKO pasfiMyHbIX MNATU3HAYHbIX YUCeN, He coAepXalWux OAUHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uudcp 1, 2, 3, 4, 5 Tak, YTOObLI NepBoMn
Obina undpa 2, a nocnegHen — uncpa 4?

® 6

37.CKONbKO pasnuyHbIX MATU3HA4YHbIX YUCENl, He coAepXawux OAUHAKOBbIX
uncpp, MOXHO 3anucatb ¢ nomowbi uundp 1, 2, 3, 4, 5 TaK, 4YTOObLI
nocneaHumm 66inv uucpobl 1 M 2, pacnonoXxeHHble B NOO60OM nopsaake?

e 12

38.HanTtn 3HavyeHne BblpaxeHus

o 23

o 25

o 36

32!
31!

e 32
39.HanTtn 3Ha4yeHne BblpaXeHuUs
o 181

o 192
o 236

14!
12!

e 182

40.HanTmn 3Ha4YeHne BblpaKeHUs %
e 3/7

o

o 5/7

o 1/7

41.HanTmn 3Ha4YeHne BblpaKeHus
e 55

o 22

o 33

o 45

42.Bbl4UCcnnTb Al

e 5

43.BblMUCUTb A

e 12

44.BblMMCNUTb AS

e 720

45.BbluMcnuTb A3

® 336

11!
9!-2!

46.CKoNnbKMMKM cnocobamu ansa yvyactusi B KOHdepeHUun u3 9 4YneHoB Hay4yHOro
obLecTBa MOXHO BbIGpaTh YeTBEPbIX CTYAEHTOB?

® 126
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47.CKONbKO pas3nM4HbIX aKKOpAoOB, coaepXxawmx 3 3ByKa, MOXXHO obpa3oBaTb U3
12 knaBu1LW OQHOW OKTaBbI?

e 220

48.B nomeweHun 16 namn. CKONbKO cywecTByeT BapuaHTOB €ro OCBeLieHuA,
ecrnv oA4HOBpPEMEHHO AOJIXKHbI cBeTUTbCA 14 namn?

e 120

49.Ha nnockoctn oTtmeyeHOo 13 To4ek, NpuYeM HUKakume 3 U3 HUX He nexaTr Ha
oaHOM nNpsAMon. CKONbKO pa3fiM4yHbIX OTPE3KOB MOXHO NOCTPOUTb, COeaUHAS
3TU TOYKM NonapHo?

e 78

50.Ha okpyXHOCTU oTMe4eHO 12 ToueK. CKONbKO pPasfU4YHbIX TPeyronbHUKOB C
BepLMHaMM, BbIGPAHHbLIMU U3 3TUX TOYEK, MOXXHO NOCTPOUTL?

e 220

51.HaifT 3Ha4eHue C;
® 6

52.HaiiTn 3HavyeHue C3
° 21

53.HaifT 3Ha4eHue C;
® 56

54.HaifTu 3Ha4eHue Cj,
e 10

55.HaitTn 3Ha4YeHue, NnpeaBapUTeNbHO ero ynpocTue Ci; + C13
e 105
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4.2.4. KoHTpoJIbHBIE PadoThI M0 pa3aejiaM
4.2.4.1 Crenenn u kopuu. CtenenHasi QyHKuus

Oopaszosamenvusle pe3yiomamul, nodexncaujue npogepke (I1emMennol):

[1P6 01, TIP6 02, TIP6 03, IIP6 05, IIP6 06, [1P6 14.
[Py 1, [IPy 5, IIPy 6, [IPy 7, I1Py 8, [1Py 18, IIPy 19.

Konmponvnaa paboma Nel

B 3aganusax 1-4 ykaxxure npaBUIbHBIA OTBET.

[Ipu BBINOTHEHUY 3aJaHU 5—06 3aMUIINTE X0/ PEIICHUS U MTOJYYEHHBI OTBET.

Bapuanr 1
. V128
1. Haiinure 3HaYE€HNUE YUCIIOBOTO BHIPAKCHMS: 8
1 3
a)—; 0) 4; B) 2; r)-.
2 2
o1 3
2. Haiigure 3HaYeHNE YMCIIOBOTO BBIPAXKECHUS: 82:(8¢-92),
3
VYrpocture BoIpakeHHE: ava
a) Ya; 6) Va; B) Va; r) a.
2 1
@ - ad
1
4. YnupocTuTe BhIpaKEHUE: a’-1
1
1 2 1 1
a) a’; 6) a7 ; ) @’ -1; r) a’ +1,

5. Pemmre ypaBHEHUS:

a)Vx+1=x-05; 0)V3x—1—+vVx+2=1.

6. PemmTe HepaBeHCTBa:

a) V4 —2x = 3; 0)vx+15>5—x.
Bapuanr 2
. /128

1. Haiigure 3HaYeHHE YUCIIOBOTO BhIPAKCHUSI: 7

a) 3; 6) 4; B) 2; r-.

2 1 1

2. Haiigute 3HaueHUE YMCIOBOTO BHIPAKCHHS: 93 : (96 x83)

2) 6) 4; B) = r) 1,5.
3. YmpocTtute BeIpaKeHUE: Vaa.

a) Va: 0) Va: B) Va: r)a.
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4.  YIpOCTUTH BHIPAKEHHUE: a® +5
1 1 11 1
a) @’ 6) a°-5: g) a°-5: r) a® +5
5. Pemmre ypaBHEHUS:
a)V2x—1=x—2; 0)V12+x—V1—x=1.
6. PemmTe HepaBeHCTBA:
a) V4 —2x < 2; 0)vx—3 >x—15.

4.2.4.2 Tloka3zarejbHast QYHKUMUS

Oopaszosamenvhule pe3ynomamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, ITP6 02, ITP6 03, ITPG 04, ITP6 05, ITPG 06, TTP6 14.
[1Py 01, TTPy 05, I1Py 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

Konmponvnan paboma Ne?

B 3aganusax 1-4 ykaxxurte npaBUIIbHBIN OTBET.
[Ipu BRIMOTHEHUU 3aJaHUI 5—6 3alUIIUTE XOJ PEUICHUS U OJyUYEeHHBIN OTBET.

Bapuant 1
1. Cpasrure uncna 32 u 33
1) <; 2) >, 3) =, 4) Henb3s1 CPABHUTD.
2. Pemmute ypaBHenne 3* = 9O:
1) 1; 2) 2; 3)3; 4) -1.

3. Pemmre ypaBuenue 100" = 10:

1) 1; 2) 2; 3) 0,5; 4) 1.
4. Pemute HEpaBeHCTBO 2* < 8:

1) x<2; 2) x>2; 3)x<3; 4)x>3.
5. Pemmts ypaBHEHHS:

a)3¥2-33=2; 0) 25* +4x5*-5=0.
6. Pemwuth HepaBeHCTBa:

a) (= )7 =1; 6) 9F — 2x3* < 7.
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Bapuant 2
1. Cpasuute uncna 43 u 42;

1)< 2) > 3)= 4) HeJIb3sl CPABHMTb.
2. Pemmure ypaBHeHUE 2°=8 :
1) 1, 2) 2; 3) 3; 4) -1.
3. Pemute ypaBHeHue 25=5 :
1) 1; 2) 2; 3) 0,5; 4) -1.
4, Pemmte HEpaBEeHCTBO 6°<36 :
1) x<2; 2) Xx>2 ; 3) x<3; 4) x>3.
5. PemmwmTth ypaBHEHHUS:
a) 42 + 41 = 5; 0) 9 - 10x3*+9=0.
6. Pemmwuth HepaBeHCTBa:

a) (- )S<1; 6) 25% < 6X5* — 5,

4.2.4.3 Jlorapugmbl. Jlorapupmmnueckas GpyHKkuus

Oobpazosamenvuble pe3yibmamel, nooaeHcaujue nposepke (In1emMeHnol):
ITP6 01, ITP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

Konumponvnas paboma No3

B 3aganusx 1-4 ykaxxurte nmpaBUIIbHBIN OTBET.
[Ipu BIMOTHEHUU 3a]aHU 5—6 3aMUIITUTE XOJ PEUICHUS ¥ TIOTyUYEeHHBIN OTBET.

Bapmuant 1
1. Brruucaute log,8:
1) 1; 2) 2; 3)3; 4) 4.
2. Brerunciure |0938—11:
1) —4; 2) -3; 3) -2; 4) -1.
3. Boruncnure 23109,3;
1) 81, 2) 27, 3)9; 4) 8.

4.  Bseruucnure logi, 24 — 109, 2:
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1) 5; 2) 2; 3) 13; 4) 1.
5. Peumrh ypaBHEHHS:
a) log »(3x +1) = 3; 6) logs (4 —x) + log, 3 =1; B) logix + 4log,x — 5 =

6. Pemwuth HepaBeHCTBa:

a) logs(4 —2x) > 1; 0)logo7(4x-2) < loge7 (3x +1).
Bapuant 2

1. Beruucaure logs81:

1) 1; 2) 2; 3)3; 4) 4.
2. Boruncnure |0g41—16:

1) —4; 2) -3, 3) -2; 4) -1.
3. Boruncnure 32log,3.

1) 81, 2) 8; 3) 12; 4) 9.

4. Beraucnure logz 15 —logs 5
1) 5; 2) 2; 3) 13; 4) 1.
5. Pemmuth ypaBHEHUS:
a) logs(2x —4) =2; 6) logs (7 —x ) + logs 2 = 1; B) logsx — 2logsx — 3 = 0.
6. Pemmwuth HEepaBeHCTBa:

a)logs(5-2x) > 1; 0) 10gos5(3x+2) < loges (x—1).

4.2.4.5 OcHoBbl TpUronomerpun. Tpuronomerpuyeckue pyHKuuu

Oopaszosamenvhule pe3ynomamol, nooaeHcaujue nposepke (3j1emenmot):
[1P6 01, TTP6 03, TTP6 05, T1P6 14.
[1Py 01, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

Konmponvnas paboma Ned

B 3apanusax 1-4 ykaxxurte npaBUIIbHBIN OTBET.
[Ipu BBITIOTHEHUH 3aaHUI 9—7 3aIUIIUTE XOJ1 PEUICHUS U MTOTYyYECHHBIA OTBET.

Bapuanr 1
1. Bemuucaure Sinl50°:
1) 0,5; 2) 1; 3%, 9%

0.
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2. Haiigute 3Hauenue Beipakenus 2sin30° + 6¢0s60° — 3ctg30° + 9tg30°:
1) 4; 2) —4; 3) 6; 4) 42,

3. Ympocrtute, UCIoib3ys (GopMyITbl IpUBEIeHUS COS(T—a)-COS(2m—a) + COS%a:
1) 2cos?a; 2) 1; 3) 0; 4) 2sin?q.

4.  Omnpenenute 3HaK Beipaxkenus Sin110°-cos 110°:
1) +; 2) —; 3)+u-—; 4) —u+.

5. [Ilo 3agaHHOMY 3HAUEHHUIO TPUTOHOMETPUYECKOW (DYHKUIMH, HaAWIUTE
. A
ctga, ecmu sina = 0,8 u 2 <o<T.

6. Pemute ypaBHEHUE:

a) cos3x + cosx = 0; 6)sin2x+§sin2x =0.

7. PemmuTe HEpPaBEHCTBO:
: 1
(sinx + cosx)? > >

Bapuant 2
1. Bsruucaure €0s120°:
1) %, 2)-0,5; 3) 0; 41,

2. Harigute 3Hauenue Beipakenus 20s30° — 6sin30° — ctg30° + 9tg45°:
1) 5; 2) 4, 3) 12; 4) 3.

3. VYmpocrute, ucnonb3ys Gopmyiisl mpuBeacHus Sin(m—a)-cos(n/2—a) + cos?a.:
1) 2cos?a; 2) 1; 3)0; 4) 2sin?a.

4. Omnpenenute 3HaK BeipaxkeHuss Sin100°-cos 100°:
1) + 2) —; 3) +tu—; 4) —u +.

5. Tlo 3agaHHOMY 3HAaY€HUIO TPUTOHOMETPUYECKOW (YHKIMU, HaWauTe
tga, ecni coso = 0,8 u % <a<m.
6. Pemmute ypaBHEHHUE:

a) sin5x + sin3x = 0; 0) cos*x + 3sinx = 0.

7. PemmTe HEpPaBEHCTBO:

(cosx — sinx)? > %
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4.2.4.6. llpouszBoaHasi pyHKIMHU, ee TPUMEHEHH e

Oopaszosamenvusle pe3yromamul, nooexncaujue npogepke (I1emMennol):
[1P6 01, ITPG 04, ITP6 06, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, [1Py 11, I1Py 18, TPy 19.

Konumponvnaa padboma N5

B 3aganusax 1-4 ykaxxurte npaBUIIbHBIN OTBET.
[Ipu BRINOTHEHUH 3aJaHUI 5—6 3alIUIIUTE XOJ PELIEHUS U OJYyYE€HHBINA OTBET.

Bapuanr 1
1. Haiigute f(4), ecr f(X) = 4x — 5
a) 3; 0) 2; B) —1; r) 1.

2. Vkaxure npou3BoxHyro GpyHxumu g(X)=X2+CcoSX:
a) X3+sin x; 6) 2x—sin X B) 2+5in X.

o x—3 o
3. YpaBHeHue KacareiabHON K rpaduky GyHKIUH Y = —, B TOUKe C abcuuccon

Xo = —3 UMEET BUJI:
a)y=7x+13;  6)y=7x+15;  B)y=—7x+15; r) y=—7x+13.

4, Temo IBWXETCS MO MPSAMOHM Tak, 4TO paccTosiHue S (B MeTpax) OT HEro Jo

Toukn B 3ToH mpsMoli m3MeHsiercs mo 3akony S(t)=3t%2 —12t+7 (t — Bpewms
JBW)KEHUS B CeKyHAax). Uepe3 CKOJbKO CEKYHJ IMOCJE Hadajga JBHKCHHUS

MTHOBEHHAsi CKOPOCTh Telia Oynet paBHa /2 m/c:
a) 16; 0) 15; B) 14; r) 13.

5. Haiigure HauMenbIee 3Hadenne QyHKIUM y =x° — 75x + 5 na orpeske[0; 6].

6. UWccnenyiite pynkumio y = x* — 2x2 — 9 u moctpoiire eé rpadux.
BapuanT 2
1. Haiimure (16), ecim f(X) = 8v/x — 3
a) 3; 0) 2; B) —1; r) 1.

2. Vkaxure npomsBoxnyro Gpyrxumn g(X)=x2—sinx:
a) X3—sin x; 6) 2X—COS X B) 2+5in X.

. x—3 .
3. VYpaBHeHue KacarelbHOU K rpaduky QYHKIUU Yy = —+, B TOUKe ¢ abcruccoit

Xog = —3 UMEET BUI.

a)y=—5x+23; 0)y=-5x+21; B)Yy=5x+23; r) y=5X+2.

4. Teno IBMXKETCS MO MPSIMOM Tak, 4TO paccTosiHuE S (B METpax) OT HEro o

Toukd B 5Toif mpsiMoil m3mensercs mo 3akomy S(t)=t+0,4t2 —6 (t — Bpems
JBH>KEHUS! B ceKyHax). Halimure ckopocth Tena yepe3 10 cekyHn mociie Hadasa
JBYDKCHUS .
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a) 10; 0) 9; B) 8; r)7.

5. Haiisure HauGonblnee 3HadeHne QyHKImK y =x° — 27x + 19 Ha orpeske[—4;
0].

6. Wccnenyiite pynkuumio y = x* — 3x? + 12 u nocrpoiite eé rpadux.

4.2.4.7 llepBooOpa3Hasi PyHKIUM, ee IPUMEHEHHE

Oopa3zoseamenvHble pe3ynvmamol, noOEdHCAUUE NPOBEPKE (ITNEMEHMBL):
[1P6 01, ITP6 04, ITP6 06, I1P6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, IIPy 11, I1Py 18, TPy 19

Konmponvnan paboma N6

B 3aganusax 1-4 ykaxxurte nmpaBUIIbHBIN OTBET.
[Ipu BBIMOTHEHUU 3aJJaHU 5—6 3aMUIIUTE X0 PEUICHUS U TIOJyUYEeHHbBIN OTBET.

Bapuanr 1
7. VYxaxure ¢yHKUU0O, s Kotopod F(Xx) = 4sin x — X sBIgeTcs
nepBOOOpa3HOI:
a) f(X) = 4sinx — 1; B) f (x) =4cosx — 1;
0) f (X) = 4sinx — 2x; r) f (X) = 4cosx — 2x.
1
/ 2odz
8. Brpruucnure J -1 :
a) 1/7; 0) 2/7,; B) 2/6.
1
9. Berumcnute UHTErpa !1 (x+3)dx:
a) —2; 0) 0; B) 7/2.
/ cosrdr
10. Beruucnure v 3 ;
a) 1; 0) —-1; B) 0.

11. Haiigure mna ¢pynxmum f(X) = 9x*-16x nepBoobpasHyro, rpaguk KOTOPOi
npoxoauT uepe3 Touky M (1;-2).

12. Haiigure muomans (QUIYphl, OrpaHMYeHHOM rpadukoM GpyHKIuK y = (x+1)?,
npsiMbIMH X = —2 U X = 1, 1 ockro OX.

Bapuanrt 2
1. Vkaxure Qynkmuio, s kotopod F(x) = 19sin X + x sBisercs

nepBOOOPA3HOI:
a) f (x)=19sinx + 2x; B) f (x) = 19cosx + 2X;

273



0) f (x) =19cosx + X; r) f(x) =19sinx + Xx.

2. Brvramcaure {1 x2dx:

a) —4; 0) 0; B) 8/3.

0
/ 3xdx

3. Brruncanre uHTErpa J -1 :

a)l; 0) 1/3; B) —3.
4. Beruucaure 1[ sin(x)dx:

a) 0; 0) -2; B) 2.

5. Haiigure nna dpynxuum f(X) = 8x3 + 4x mepBooOpasHyro, rpaguk KOTOpPOI
npoxoauT uepe3 Touky M (1;-3).

6. Haiimure miomans QUryphl, orpaHUYeHHON rpadgukoM QyHKIHH y = (x+2)2,
npsimbiMu X = -3 U X = 0, 1 ocbro OX.

4.2.4.8. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Oopaszosamenvubie pe3yromamal, noodexcaujue nposepke (31emenmo):
[1P6 01, TTP6 09, ITPG 11, TTP6 12, TTPG 14.
[TIPy 01, ITPy 14, IIPy 15, ITPy 16, ITPy 18, ITPy 19.

Koumponwvnan paboma Ne'l

B 3aganusax 1-4 ykaxxurte nmpaBUIIbHBIN OTBET.
[Ipu BBIMOTHEHUU 3aJaHU 5—6 3aMUIITUTE X0 PEUICHUS ¥ TIOJyUYEeHHBIN OTBET.

Bapuanr 1

1. Ecau nBe npsiMble napaJjijie/ibHbl TPeTheid, TO OHM ...
A) CKpemmBarOTCs MEXKy COOOM;
b) mapannensHbl MEXTY COOOI;
B) nmepecekaroTcst Mmexay coOoi;
') He mapayenbHBI MEXKIY COOOH.

2. TIpsiMasi M IJIOCKOCTh HA3LIBAKOTCS NMAapaJljieIbHBIMHU, €CJIM OHHU...
A) UMEIOT OJHY OOIIYIO TOYKY;
b) He umeroT o01Iel TOUKY;
B) umerot niBe o01iye TOUKY;
') umeroT Tpu oOIITHE TOUKH.
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3. EcJnm miockocTb NPOXOAUT Yepe3 MNPSAMY, NApPA/LIeJbHYIH APYroi
IVIOCKOCTH, M IepeceKkaer J3Ty ILUIOCKOCTb, TO JIMHHUA IlepecedYeHus
II0CKOCTeH

A) napajuienbHa JaHHOW MIPSIMOI;

b) ckpemmuBaeTcs ¢ JaHHOU MPSMOM

B) He mapannenbHa JaHHON MIPSMON;

') mapannenpHa JaHHOH MJIOCKOCTH.

4. Ecau npsiMas ..., TO 3Ta IpsiMasi NepPHeHIUKYJISIPHA JAHHOM! MJIOCKOCTH.

A) NepreHIUKYISIpHA KaXKI0M U3 IBYX CKPEIIUBAIOIINUXCS MPSIMBIX;

b) neprnienaukyisipHa KaxkKJ10M U3 IBYX MEPECEKAIOIMIUXCS MPSIMBIX, JICHKAITUX
B 3TOM IJIOCKOCTH;

B) He nepneHauKyIsIpHa K101 U3 2 MepeceKaronuxcs MpsMbIX, JeKaIIX
B 3TOU IUIOCKOCTH;

[') mepneHANKYIsIpHA KaXKI0M MPSIMOIA, JIeKalel B 3TOM MIIOCKOCTH.

5. Konupl orpeska AB, He mepecekaroniero IIoCKOCTb, YIAaJeHbl OT HEe Ha
paccrosiunu 7,4 M u 2,6 M. Haiinure paccrosinue ot cepennasl M otpeska AB 1o
9TOM IUIOCKOCTH.

6. IlepexnaauHa IIMHON 8§ M CBOMMH KOHIIAMH JISKUT Ha JABYX BEPTHUKAIHHBIX
cTos0ax BeicoTOM 3 M U 7 M. KakoBO paccTosiHuE MEX]ly OCHOBaHUSIMHU CTOJIOOB?

Bapuant 2
1. Ecau npsimas napajulelbHa IUIOCKOCTH, TO 3Ta NpsAAMas ... Jil00oil
NPAMOM, JeKalel B 3TOH IVIOCKOCTH.
A) mapanienbHa U COBIAJIAET C ;
b) ckpemuBaercs;
B) napainensHa Win CKpeIuBaeTcs c;
') mapannenbHa.

2. Ecau npsmasi nmapajijiejibHa Kakou-Jin00 npsAMoOi, ... , TO JaHHbIE
NPAMAs U IVIOCKOCTH NMapaJliieIbHbI.

A) He nexariel B IJI0CKOCTH;

b) nexareit B mIOCKOCTH;

B) He npuHaaiexaiiei miocKoCTH;

') mpuHaasiexanieil miocKoCTH.

3. Ecam oana wm3 JaByX mnapajuieJibHbIX TMPSMbIX MepPHeHIUKYJIsipHA
IUVIOCKOCTH, TO ...

A) npyrasi He IepHeHAUKYJIISIpHA 3TOM MIIOCKOCTH;

b) npyras napasnenbHa 3TOH TUIOCKOCTH;

B) npyras He nepecekaeT 3Ty IIOCKOCTb;

I') u npyrast nepneHANKYIsipHA 3TOM MIIOCKOCTH.

4. Ecan aBe npsiMble NeprneHIUKYJJISAPHBI JIOCKOCTH, TO OHH ...

A) nepecexaroTcs;
b) ckpemmuBaroTcs;
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B) He mapannenbHsl,
') mapajuienbHblI.

5. Touka A neXWUT B IJIOCKOCTH, Touka B Ha paccrosHuu 12,5 cm ot 3TOM
iockocTy. Haliure paccrosinue ot cepeauHsl oTpeska AB o miockocty.

6. Kaxkoil n1uHBI HY>KHO B35Th IEPEKIATUHY, YTOOBI €€ MOXKHO OBLIO MOJIOKUTD
KOHIIaMH Ha JIBE€ BEpTUKaJbHBIE OMOPHI BHICOTOM 4 M U § M, MOCTaBICHHBIE HA
paccTosiHUM 3 M OJIHA OT APYTom?

4.2.4.9 KoopauHaThl M1 BEKTOPbI

Oopa3zosamenvHble pe3ynvmamol, noOEdHCAUUE NPOBEPKE (ITNIEMEHMDBL):
[1P6 01, TTP6 09, ITP6 11, TTP6 12, TTP6 13.
[IPy 01, ITPy 14, I1Py 15, ITPy 16, ITPy 17, I[TPy 19.

Konmponvnan paboma Ne8

B 3aganusax 1-4 ykaxxurte npaBUIIbLHBIN OTBET.
[Ipu BBIMOTHEHUU 3aJJaHU 5—7 3aMUIIUTE X0 PEUICHUS U TIOJyUYEeHHbBIN OTBET.

Bapuanr 1
1. Kakas u3 nepedyrcieHHbIX TOYeK JeKUT B YOZ:
a) A (0;1;1); 6) B (1;2;0); B) C (-1,0;5); r) D (1;1;2).
2. ToukaM - cepemuna otpeska AB. Hailigute koopauHathel TOYKH 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); I') Ipyroi OTBeT.

3. ansl Touka A(5;0;2) u Touka B(3;-4;6). HaiiguTe paccrosiHue Mexay STUMU
TOYKAMU:

a) 3v/3; 6) 4V2; B) 6; r) 3.

4. Jlansi Touku A(6:3;9), B(2;-2:4), C(5:8:;1). Haitaure 3- AB+5- BC:
a) (5;23,-45); 0) (3;35;-30); B) (36;4;8); T') Ipyroi OTBeT.

5. KareTbl mpsMOyroapHOro TpeyrojibHMKa paBHbl 5 cM U 6 cMm. Haiigute
IJIOWIAAL MPOEKUMUUA HTOr0 TPEYyrojbHUKAa Ha IUIOCKOCTh, €CJIM IUIOCKOCTh
TPEYTOJIbHUKA HAKJIOHEHA K TUIOCKOCTH MPOEKITUHU 10T yTiiom 60°.

6. U3 Toukm, OTCTOSIIEH OT IJIOCKOCTH Ha paccTOSHUM 4, TPOBENEHbI JIBE
HAKJIOHHBIE K IJIOCKOCTH N0 yriioM 45°. Haliaute JUiMHbI HAKITIOHHBIX.

7. CocTaBbT€ YypaBHEHHE IIJIOCKOCTH, MPOXOMASIIE uepe3 TOYKy A U
nepneHauKyIspHoit npsamoii AB, ecniiu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2

276



1. Kakas u3 nepeyucieHHbIX ToYeK JIeKUT B XOLZ:
a) A (0;-1;2); 6)B (1;-2,0); 8 C(00;-1);  n)D(L1;3).

2. Touka M — cepenuna otpeska AB. Haiigute koopamHatel TOuku M,
eciu A (1;3;-2), M (-5;7;8):
a) M (-2;5;5); 0) M (-2;5;3); B) M (3;5;5); T') IpyTroi OTBET.

3. Hanbl Touka A(3;-1;0) u Touka B(2;4;1). Haiinute paccTosHre MEXIy dTUMU
TOYKAMU:

a) 5 6) 3V3; B) 2v/2; r) 9.

4. Jaumsl Touku A (5;0;7), B (3;1;8), C (4;7;-2). Haiigure 2- AB + 4-% X
a) (12;0;34); 0) (5;-40;21); B) (0;26;-38); T') IPyTro¥ OTBET.

5. CropoHa paBHOCTOPOHHEro TpeyrojibHUkKa paBHa 4 cM. Haiinurte muiomanb
MPOEKIMHA 3TOTO TPEYTOJbHUKA HA IUJIOCKOCTh, €CJIM IUIOCKOCTh TPEYTOJbHUKA
HAKJIOHEHA K TJIOCKOCTH MPOEKIUU 1o yriiom 30°,

6. U3 Touku, OTCTOAIMIEH OT TUIOCKOCTH Ha paccTosHnm 10, mpoBeneHBI NBE
HAKJIOHHBIE K MJIOCKOCTH o1 yrioMm 60°. Halimute cymMMy JUTMH HaKJIOHHBIX.

7. CocrtaBbTe YpaBHEHHE IUIOCKOCTH, MPOXOAsAIIe depe3 TOuky B u
nepneHaukysproit npsamoii BC, eciu B (3; —2; 4), C (—2; 8; 19).

4.2.4.10. MHOTOTpaHHHMKH M TeJia BpallleHust

Oopaszoeamenvhule pe3yiomamol, nod1eHcauiue nposepke (j1emenmot):
[1P6 01, TTPG 06, ITP6 09, ITP6 10, ITP6 11, ITPG 12, TTP6 14.
[1Py 01, TTPy 12, I1Py 13, 1Py 14, [1Py 15, I1Py 16, [1Py 18, ITPy 19

Koumponvnan paboma N9

B 3aganusx 1-4 ykaxxurte npaBUIIbHBIN OTBET.
[Ipu BBIMOTHEHUH 3aJaHUI 5—7 3alUIIUTE XOJ PEUICHUS U OJyYEeHHbBIN OTBET.

Bapuanr 1

1. 12 —»5T0 yucrno...
1) BepuIMH napasienenunena;
2) p€bep mapauienenunena;
3) rpaHeil napasnienaenunesa.

2. llunuuap HeJib3sl MOJIYYUTH BPALICHUEM. . .
1) TpeyrojibHUKa BOKPYT OJIHOM U3 CTOPOH;
2) KBaJpaTa BOKPYT OJHOU U3 CTOPOH;
3) mpsAMOYTOJIbHUKA BOKPYT OJIHOM M3 CTOPOH.

3. llepnenaukynsp, ONYHICHHBbIA W3 BEPIIMHBI NUPAMHUABl Ha TUIOCKOCTh
OCHOBAHUs1, HA3bIBAETCS:
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1) MenuaHoi; 2) OChI0; 3) IuaroHasbio; 4) BBICOTOM.

4. BokOBOI MOBEPXHOCTHIO IWIIMHApA BhIcOTOW H u mmamerpom ocHoBanus d

ABJIACTCA KBaIpar. Torzxa BCPHO, 4TO...
1)d = H:; 2) H = nd; 3) 7H = d.

5. OcHoBaHue MUpaMHIbI — MPSMOYTOJILHUK CO CTOpoHamu 4 cM u 6 cMm. Kaxknoe
OokoBOe pedpo MUpaMuIbl paBHO 5 cM. BeIUUCINTE BHICOTY TUPAMUJIBI.

6. OOpa3yromas konyca 10cM, a BeicoTa 8cm. Halimute 06bEM KoHYyCA.

7. Juamertp mapa 12cMm. Haliaure muomaab MOBEpXHOCTH HIapa.

Bapuanr 2
1. 8 —93T10 uucno...

1) BepiIuH napasieNenurnena;
2) p&bep nmapaienenunena;
3) rpaHeii napajiesaenuneaa.

2. unuHap MOKHO MOJTYYUTH BpAIICHUEM. . .

1) Tpanenuu BOKpPYT OJTHOTO U3 OCHOBaHUIA;
2) pom0a BOKpPYT OJHOW W3 IUaroHalew;
3) mpsAMOYTOJIbHUKA BOKPYT OJIHOM U3 CTOPOH.

3. Bpicota OO0KOBOW TpaHM TMpPaBWIBHON NHpPaMUIbI, TPOBEIACHHAs W3 €e
BEPILUMHBI, HA3bIBACTCA:

1) Menuanoit; 2) anodemoi; 3) nepneHAuKyIspoM; 4) OUCCEKTPUCOM.
4. DBOKOBOW MOBEPXHOCTHIO LIMJIMHJIpPA C BbIcOTOM H 1 pamuycom ocHoBaHus R
ABJISICTCS KBajapar. Torga BepHO, 4UTo...

ﬂ:27r; R

1) R 2) H
5. OcHoBaHue MUpPaMUJIBI MPSIMOYTOJBHHUK, Y KOTOPOTO CTOPOHBI 8 CM U 6 CM.
BricoTa mupamMuabpl TPOXOAUT Yepe3 TOUKY TepeceueHus IuaroHajield, oHa paBHA
12 cm. HaitauTe 60koBOE peOpo mupamMubI.
6. Ilnomans moBepxHOCTH IHapa paBHa 36 cm?. Halizure 00bEM mapa.
7. OOpasyromias konyca 10cwm, a BeicoTa 8cMm. Haliute 60KOBYIO MOBEPXHOCTb.

27,

3) H =2R.

4.2.4.11 DieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEM

Oobpazoeamenvnvle pezyromamol, noonexncaujue npogepke (j1emennl):
I1P6 07, ITPG 08, ITP6 14.
[1Py 01, ITPy 02, ITPy 03, TPy 04, IIPy 12, ITPy 13, IIPy 14, ITPy 18, ITPy 19.

Koumponvnaa paboma Nel0

B 3aganusx 1-4 ykaxuTe NpaBUIbHBIN OTBET.
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[Ipu BBITIOTHEHWH 3aJaHUN 5—7 3aMUIITUTE X0 PEIICHUS U MTOJTYyUYCHHBIH OTBET.

Bapuanr 1
1. Beruuciaute ﬂ
341
2) 7= ; 6) 172; B) 4,6; r) 14.
2. Brwraucnure Ps:
a) 16; 0) 12; B) 46; r) 24.
6
3. Broruamciure A—‘; :
AlO
a) 8; 6) 24: B) 4; rz.
4. Bemuucaure C;,—Ch:
a) 27; 0) 18; B) 26; r) 24.

5. B xnacce 32 yuyammxcs. CKOJIBKMMH CHOCOOAMHM MOXHO C(HOPMHPOBATH
KOMAaH/ly 13 4 4elIOBEK [ y4acTUsl B MATEMaTUIE€CKON ouMnuaie?

6. Ha sk3aMeHne o mareMaTuke AJs1 yCUJIEHUS! KOHTPOJIS Kiace u3 35 yvamuxcs
paccaawii B Tpu ayautopuu. B mepByro mocamguimu 10 genoBek, Bo BTopyio — 12, B
TPETBIO — OCTaJbHBIX. KakoBa BEpPOSTHOCTH TOTO, YTO JBA JApPyra OKAXKYTCSA B
OJIHOW ayJUTOPHUU?

7. W3 mnaptum wu3genuid TOBAapoBEeA OTOMpAeT W3IENMs BBICIIETO COpTa.
BepoATHOCTH TOro, 4TO HayAady B3ATO€ H3JACIIHME, OKAXETCA BBICIIErO COpTa
paBHa 0,8. Haiigure BEPOSTHOCTH TOrO, YTO M3 TPEX IPOBEPEHHBIX H3JEIIHN
TOJIBKO JIBa BBICILIETO COPTA.

Bapuanr 2
1. Beruncaoure o ;
41451
2) 5 ; 6) 7; B) 3,8; r) 124
2. Brprunciure Ps:
a) 15; 0) 120 B) 25; r) 20.
4
3. Brruuciaure A—13° X
A
a) 10; 0) 17, B) 4; r) 14.
4. Bemuuciaure Ci—Ch,:
a) 20; 0) 17, B) 42; r) 24.

5. Ckonpkumu croco0aMu U3 25 YYEHHUKOB KJacca MOXHO BBIOpaTh YETHIPEX
JUISl yJacTHUs B TPa3JHUYHOM KOHILepTe?

6. 25 BBIMYCKHMKOB MEIUHCTUTYTAa HaAmpaBWiIM padoTratb B Tpu cena. B
XareneeBKy nonajuo 7 MOJIOABIX CIIEHHATUMCTOB, B XadarypoBky — 12, B KpacHsie
Orypeiitbl — octanbHble. KakoBa BepOATHOCTh TOTO, YTO TpU Apyra OyayT CesiTh
paszymHoe, 100po€e, BEUHOE B OTHOM celle?
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7. Otaen TEXHUYECKOT0 KOHTPOJs Tutorpadun «PaBopuT» MpoOBEPUIT KHUKHYIO
NPOAYKIIMIO Ha Hajiwdue Opaka. BeposTHOCTh TOTO, YTO KHHWTa HE OpaKOBaHHAs
paBHa 0,9. HaiiTu BepOSITHOCTH TOTO, YTO M3 JIBYX NMPOBEPEHHBIX KHHUT TOJIBKO
oJHa OpakoBaHHASI.

4.2.4.12 MHo:kecTBa. JjieMeHTbI Teopuu rpagos

Oébpazoeamenvhvle pe3yiomamol, noodaexcaujue npogepke (j1emMeHnvl):
ITP6 01, TTPG 02.
ITPy 01, ITPy 02, ITPy 03.

Konmponvnaa paboma Nell

B 3aganusax 1-4 ykaxxurte npaBUIIbHBIN OTBET.
[Ipu BRIMOTHEHUU 3aJaHUI 5—7 3alUIIUTE XOJ PEUICHUS U OJyUYEeHHBIN OTBET.

Bapuanr 1

1. JluHuu, KOTOpHIE CBSA3BIBAIOT BEPIIUHBI, HA3BIBAIOTCH. .

1) croponamu rpada;

2) BepuimHamu rpada;

3) pébpamu rpada;

4) oTpe3KaMH.
2. Kaxoii rpad Ha3pIBaeTCs OpUEHTHPOBAHHBIM:

a) BEpPILIMHBI KOTOPOTO COSTUHEHBI pEOpamu;

0) BepIIUHBI KOTOPOTO COEUHEHBI TyTaMH;

B) BEPIIMHBI KOTOPOTO COSTMHEHBI TPSIMBIMH.
3. llepecekaroTcsi MHOKECTBA YUCEN:

a) YETHBIX U HEYCTHBIX;

0) MPOCTHIX W YCTHHIX;

B) IIPOCTHIX U COCTABHBIX.
4, Kakoi omepauMd HajJd  MHOXECTBAaMHU  COOTBETCTBYET  BBIPAKCHUE:
«JNEeMEeHT,  TpUHAJICKAIIUNH  MOJyYeHHOMY  MHOXECTBY,  IMPHUHAJICKUT
MHOXkecTBY A VI MHOkeCTBY B.»:

a) mepeceyeHne MHOKECTB;

0) MepeurciIeHe MHOXKECTB;

B) JIOTIOJITHEHUE MHOKECTBA.
5. Haiinute AN BN A UB,ecaun A= {16;18;20; 22}, B= {6; 8,0;2}.
6. OpuentupoBanusiii rpad G ¢ MHOXkecTBoM BepiuH V = {1, 2, 3, 4, 5, 6}
3aman crnuckom ayr {(1, 6), (2, 1), (2, 5), (3, 1), (3, 3), (3, 5), (3, 2), (3, 6), (5, 1),
(5, 6),
(6, 4), (6, 5)}. [TocTpouTts peanuzanmio rpada.
7. W3 100 crtyneHTOB M3y4aroT S3bIKW: ucnaHckuil — 28, Hemenkuit — 30,
bpaniy3ckuii — 42, uCHaHCKU ¥ HEMEUKHU — 8, ucranckuil u ppaniysckuit — 10,
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HeMelKui u (paHiry3ckuii — 5, Bce 3 s3pika — 3. CKOJBKO CTYIEHTOB HE MU3ydYaeT
HU OJHOTO s13bIKa?
Bapuanr 2

1. TIpad —oaro0...

1) MHOKECTBO TOYEK, JABE U3 KOTOPHIX 005S3aTEILHO COCTUHSIIOTCS JIMHUSIMHU;

2) MHOXECTBO TOUYEK, KOTOPbIE HUKOT1a HE COCTMHSIIOTCS TUNHUSMU;

3) TONBKO JIB€ TOUKH, KOTOPBIC COCTUHSIOTCS JTMHHUSIMH,

4) MHO>KE€CTBO TOYEK, KOTOPHIE MOTYT COCTUHSATHCS JIMHUSMH.

2. TI'pad, BepmmHBI KOTOPOTrO COEAUHSIOTCS pEOpaMU, HA3bIBAECTCSL:
a) HEOPUEHTUPOBAHHBIM;
0) HampaBJICHHBIM;
B) OPUEHTHUPOBAHHBIM.

3. He nmepecekaroTcsi MHOYKECTBA YHCEIT:
a) MPOCTBIX U YCTHHIX;
0) MPOCTHIX ¥ HEUECTHBIX;
B) IIPOCTHIX U COCTaBHBIX.

4. Ecnm Bce 3JE€MEHTHI MHOXECTBa A BXOIAT B MHOXECTBO B, TO MOXHO
CKazaTh, 4TO:

a) A — o0Opa3 MmHOXecTBa B;

0) B — mpooOpa3 MHOKECTBA;

B) A — MOJIMHOKECTBO B.

5. Haiimute AN BN A UB, eciu A = {3;4;5;6;7}, B={3;5,7;9}.

6. OpuentupoBanubiii rpadp G ¢ MHOXecTBoM Bepmma V = {1, 2, 3, 4, 5, 6}
3amad crnuckoMm ayr {(1, 6), (2, 1), (2, 3), (3, 1), (3, 3), (3, 3), (3, 4), (3, 6), (5, 1),
(5, 6),
(5, 6), (5, 6),(6,4), (6,6)}. IToctpouts peanuzanuto rpada.

7. M3 1000 cTymeHTOB, 3aHUMAIONIMXCS €CTECTBEHHBIMU Haykamu, 630
MOCEIAI0T creuKkypc no ouonoruu, 390 — no xumuu u 720 — no marematuke. 440
MOCEIIAI0T ¥ MaTeMaTHKy, U Onosioruto, 250 — u MmaremaTuky, 1 xumuio, 1 200 — u
ouonoruto, U xumuto. 130 CTyJEHTOB MOCENMIAOT JEKIHUU MO BCEM MpeaMETaM.
Cxonbko u3 1000 cTyneHTOB HE MOCEHIA0T HU MaTeMaTUKW, HU OWOJIOTHH, HU
XUMUH?
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4.2.5. MeXIuCUMIUIMHAPHbIE 3aJaHusl ¢ Y4eTOM MNpPodecCHOHAIbHOI

HamnpaBJCHHOCTHN

HaunmenoBaHmue pa3aeioB
H TEM

BapI/IaHTLI MEKINCHTUIIMHAPHBIX 3ajaHuM

Paznean 1.

IloBTOpEHUE Kypca
MaTeMaTHKH OCHOBHOI
IIKOJIBI

Tema 1.3.
['eomMeTpus HaA TUIOCKOCTH

3agaya 1: Haiitu nnmuHy mpoBoIOKH, KOTopas moTpedyercs Ha
W3rOTOBJICHHE KapKacHOM MOJIEH MPSIMOYTOJILHOTO
napajuiesenumnena, eciu ero uzmepenus pasasl 30, 40 u 50 mwm.
Ha mBbI 1 Ha 0TX0/ABI HEOOXOAUMO 100aBUTH 3 % MaTepuana.
3anaya 2: CedyeHue TOJIOBKH ra30BOr0 BEHTHII UMEET Gopmy
MPaBWJIBHOTO TPEYTOJIbHHKA, CTOPOHA KOTOPOTO paBHA 3 CM.
Kakum nomkeH OBITh MUHUMAJIbHBIA JHAMETpP KPYIJIOro
KEJIE3HOTO CTEPIKHS, U3 KOTOPOT'O U3TOTOBJISIOT BEHTHIIb?
3agaua 3: PaccrosiHue MexIy mNDapasielNbHbIMU TpaHIMU
IIECTUTPAHHOM TOJIOBKM 0OJTa, BEpXHEE OCHOBAHHE KOTOPOTO
uMeeT (GopMy MPaBHIBHOTO IIECTUYTOJbHHKA, paBHO 1,5 cM.
Haiigute miomaabs BEpXHET0 OCHOBAHHS.

3agaua 4: PaccrosHue Mexny cepenvHamu 3yObeB 3y0UaToro
KoJeca, U3MEPEHHOI0 MO Jyre OKPYXKHOCTH, paBHO 47,1 mm.
Huamerp kozneca paBeH 450 mMm. Ckonbko 3yObeB HMeEET
KoJieco?

3agaua S: Kakolf TOJNIIMHBI CIOW HYXXHO CHSTh C KpYTIJIOW
MEJHOW MPOBOJIOKH, UMEIOIIEH IUIOoNaab cedeHus 314 kB. MM,
4TOOBI OHA MPOXOJIUJIA CKBO3b OTBEPCTHE TruaMeTpoM 18,5 mm?
3apgava 6: IlpeanpusitTue Mo M3rOTOBJICHUIO aBTO3aMyacTen
UMeeT TPSMOYTOIBHYIO GOpPMY M CIIEAYIONINE pa3Mephl: THHA
— 110 M, mupuHa — 55 M. BeryricnuTe miomane npeanpusTUs.
OmnpenenuTe, CKOAbKO M’ MPUXOAUTCS HA OJMH CTAHOK, €CIH

Takoe  mpeanpusthe  HacuutThiBaeT 200 cTaHKOB MO
M3rOTOBJICHUIO aBTO3aMyacTei.

Pa3nea 4.

Jlorapu¢gmsbi.

Jlorapupmunyeckasn

GyHKuus

Tema 4.6 3anaua 1: Ilpounocts Oerona B Bo3pacte 30 naueit (R30)

Jlorapudmsl B mpupone u
TEXHUKE

coctaBisiia 1 kr/cm2. Uepes3 CKOJBKO JHEH MPOYHOCTH OETOHA

COCTaBUT 2 KI/cM2, €ClM W3BECTHO, YTO MPOYHOCTh OETOHa
o Ign

4yepe3 n IHel Beraucisiercs no gpopmyne R, = Rs, 1230

3agaya 2: BpUHCTUTH CpPENHIOW  OBICTPOTY  JEHCTBUS
BpallaTeIbHOr0 MACISHOTO BaKyyMHOTO HAacoca, MpH MOMOIIH
KOTOPOTO B TeUeHHE t = 5 ¢ naBiieHHE B OaIIOHE CHUZWIOCH OT
p1 = 760 MM pr. cT. A0 p, = 460 MM prT. cT. O6BeM OannoHa
V' =10 1., cpeansis ObICTpOTE NSHCTBUSA S HacoCa BBIYUCIISICTCS

14
o ¢popmyse: S = 2.3 ?lg&.

D2
3agaua 3: HeoOX0aMMO BBIYHCIUTH CTOMMOCTH 000pYIOBaHUS

crannuu TexHudeckoro obcmyxkuBanus (CTO) uepe3 5 ner,
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€CJIM €ro INnepBOHayalbHasi CTOMMOCTh COCTaBJISET 4,68:10° a
€XKETOIHBIN MPOIIEHT aMOPTHU3AIMHU COCTaBIISIET 5,7%.

3angaya 4: CroumocTh 00OpYyIOBaHUS aBTOMAcCTEPCKON paBHa
500 teic. p. U3BecTHO, uTO uYepe3 10 €T CTOMMOCTH 3TOTO
o0opyoBaHus BCIeACTBHE aMopTu3anuu Oynet paBaa 200 Thic.
p. HaiinuTe npoieHT exeronHoi aMopTu3aiiuu 000pyJ0BaHUs.
3agaua 5: Mactepy HEOOXOAUMO YJIOKHUTh aMOPTU3AIIMOHHYIO
MPYXKUHY B Buje jJorapudmuueckoi cnupanu. CKOJIbKO Ha 3TO
norpe0yercsi eMy BpeMeHH?

3agauya 6: Macrep yKiIagpiBaeT JIUOJHYKO  JIGHTY  IIO
norapupmuueckord  cnupand. CKONBKO — KaTylIeK JIHTHI
HEOOXOUMO HCIONb30BaTh MacTepy, €clId B KaTyllKe
HaxoauThesi 30 M JICHTHI, a PAJNyC CIUPAIN cOCTaBIseT 15 m?

Pa3pea 6.
OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuieckme

GyHKunn

Tema 6.7 3agaua 1: KsagpatHas pamka Bpamiaercss BOKPYTI OCH,
Onucanue pPacCIIOJIOKEHHOM  MOCEpEeArHE, ¢ IOCTOSHHOW  4acTOTOH
MIPOU3BOICTBEHHBIX n = 3000 o6/MHH B paBHOMEPHOM MarHMTHOM I10JI€, UMEIOIIEM
IpPOLIECCOB ¢ moMombio | uHayKiuoo B =1 Tn. [Anuna oxHol croponsl pamku | = 0,4 m, a
rpaduKoB QpyHKIHIT yucao BUTKOB W = 10. 3anucate BbIpaK€HHE AJIi MTHOBEHHOTO
snauenuss DJIC (e = Blvsina = Esinwt), onpeaenuts nepuoa u
4acToTy.

3agaua 2: K TpeM UCTOYHHMKAM C OJIMHAKOBBIM HAIPSKEHUEM,
MI'HOBEHHOE 3HAY€HUE KOTOPOTO OIPEeIIIeTCs 10 BHIPAXKEHUIO
u =59sin(314t-45°),  TOAKIIOYEHBI  PE3UCTOp,  KaTyIIKa
WHIYKTUBHOCTM M KOHJeHcarop. Halitu BelpaxkeHue i
MIHOBEHHBIX 3HaY€HHUI TOKOB B KaXKJIOM CIy4yae W ONPEIeNIUTh
ux neictByromue 3HaueHus, eciu R=100M, L=10wmlH u
C =1 mMxd.

3apava 3: [IpoBoguuk amuHO#M 0,5 M paBHOMEPHO Bpalaercs ¢
AMHEHHOW cKkopocThto V=10M/c B MarHUTHOM TONE C
uaaykmueir B =15Tn. Onpenenuts 3JIC, HaBoauMYyIO B
MIPOBOJHHKE, €CIU paauyc BpaiieHus coctasisger 0,2 M, a ocb
BpallleHHs NTapajuiebHa IPOBOJHUKY.

3agaua 4: Haiitu cratuyeckue MOMEHTBI U MOMEHTBI MHEPIUH,
IepelaBaéMble Ha TPAHCHOPT IO TPAaHCIOPTHOW pa3Bs3KE C
dopmoit yru acTpomasl X = acos’t, y = asin’t, nexameii B |
YETBEPTH.

3apaya 5. Ilyctp oamekTpudeckass JaMIIOYKa JIBIKETCS C
MOMOIIbI0 OJIOKa BJOJb BEpTHKAIbHOW mpsiMoi. Ha kakom
paccTOsHUM OT TOPU3OHTAIBHOM IUIOCKOCTH CIIEyeT ee
pa3MecTuTh, YTOOBI B TOUKE A ATOH MIOCKOCTH OCBELIEHHOCTb
(E = ksinx/r) 6pu1a HanOOMBIICH.

3agauya 6: Han meHTpoM Kpyrjioro crona paamyca I BHCHUT
namna. Ha kakoii BbICOTE CllelyeT MOJIBECUTD ATY JIaMILy, YTOObI
Ha Kpasix CToJIa MOJIyYUTh HAUOOJIBIITYI0 OCBEHICHHOCTb.

Paszpnen 7.
IlpousBoanass (QyHKIMH,
ee MpUMEeHeHue

Tema 7.10 3anaua 1: BropocTenenHas 1opora, IUPHHA KOTOPOH 6 M, 1oJT
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Haxoxnenue
ONTHMAJIBHOTO PpEe3yJbTaTa
C IOMOUIBIO ITPOU3BOIHOU
B IIPAKTUYECKUX 3aJa4ax

MPSIMBIM YTIIOM MEPECEKAET OCHOBHYIO aBTOMOOMIIBHYIO TOPOTY
mupuHoro 18 M. KakoBa HamOosblmas najguHa aBTOIOE3]A,
KOTOPBI MOXET OeCHpersiTCTBEHHO MOBEPHYTh Ha OCHOBHYIO
opory?

3agaya 2: KonmuecTBO 3JIEKTPUYECTBA, MPOTEKAIOIIEEe 4epes
MPOBOJHUK, HauMHasg ¢ MoMeHTa =0, BbIpaxeHO (GopMyIIoif
Q = 5t?+2t(xynonos). BoiBectu (opMmyidy IS BBIYMCIEHHUS
CHJIBI TOKA B JIF0O0OM MOMEHT BPEMEHH U OMPEIENIUTh CUITY TOKa
B KOHIIE TPETbEU CEKYH/IBI.

3amaua 3: Teno aBmkercs mo 3akoHy S(t)=18t>+10t-2t3 (s- B
Merpax, t-B cekyHnax). Halingute makcMMallbHYIO CKOpPOCTh
JBUKEHUS Tea.

3agaua 4. MarepuanbHas TOYKa JBIDKETCA 10 3aKOHY
s(t)=12t%-(2/3)t®. B kakoii MOMEHT BpeMeHH t CKOPOCTh TOUKH
Oyner HauOosben?

3amaya 5. 3akoH TPAMOJMHEWHOrO  JIBMDKCHHS  3ajaH
ypaBuennem  S(t)=—t3+9t>-24t-8. Haiitu MakcHMaIbHYIO
CKOpOCTh JIBIKCHHS Tela (S- B MeTpax, t- B CeKyH/Iax).

3agauya 6: Kakum [0mKHO OBITH OTHOIIEHHE JHaMETpa
OCHOBaHHUS K BBICOTE 3aKPBITON MHIUHAPUICCKOW IUCTEPHBI,
YTOOBI MPU 33JaHHOM 00beMe Ha U3TOTOBJICHHUE IIUCTEPHBI IO
KaKk MO>KHO MEHbIIIE MaTepuaia?

Paznean 8.
IlepBooOpa3nas
(GyHKUMH, ee MPUMEHEHHE

Tema 8.5
OnpeneneHHbli HUHTErpal B
KHU3HU

3anayva 1: DKCIEepUMEHTAIIBHO YCTaHOBJICHO, 4TO
HPOJIYKTUBHOCTh TPyJa pabOTHHKA MPUOIMKEHHO BBIPAKACTCS
dopmyoii f(t) = -0,0033t%-0,089t+20,96, rae t — pabouee Bpems
B yacax. Bwrumciaute o0beM BBITyCKa JAeTajlied 3a KBapTal,
cuuTas pabo4nii JeHb 8-4aCOBBIM, a KOJMUYECTBO pabounx JHEH
B KBapTajue — 62.

3amaua 2: [IpoayKTHBHOCTH TpynAa Opurazpl PEeMOHTHHKOB Ha
MPOTSHKEHUM CMEHBI TPHUOJIMKEHHO ompenensercs (hopmyoi
f(t) = -2,53t2+24,75t+111,1, rae t — pabouee Bpemsi B dacax.
Onpenenutb 00beM H3AENUN, OTPEMOHTHPOBAHHBIX OpHUrazon
3a 5 pabounx 4acos.

3agaua 3: IIpow3BOIUTENHHOCTh TpPylNa pabOYero B TEUCHHE
CMEHBI NPUOTH3UTENHEHO BBIPAXKACTCS dyHKIMEH
f(t) = 0,1t>~t+17, rae t — gacsl paGoTel. ONpeseTnTh CPETHIO
IPOHM3BOAMUTEILHOCTD PaboYero.

Pa3nean 9

IIpsiMble M IUIOCKOCTH B

NPOCTPAHCTBE

Tema 9.5. 3apaua 1: Kakoil anuHbI TOMHKEH OBITH MPHUBOAHON pEMEHb,
[TapannensHele, COCAUHAIONMKA JBa IKWBAa ¢ pauamerpamu 20 cM, eciau
NEPIEHIUKYIISIPHBIE, paccTosiHue MEXy UX IIeHTpamMu paBHO 50 cMm?

CKpCIIUBAIOIIHUECA IPAMBIC

3agaua 2. Brynka cemapaTopa rpy30BOTO YCTPOWCTBA MMEET
(dbopMy IIMIMHAPA, BEICBEPIIEHHOTO MO Oocu. BHemHu auamerp
BTyJaKH 20 MM, quameTrp otBepetus 12 mM, quHa BTysnku 100
MM. Haliure nomans AMaroHaabHOro CEYEHUs BTYJIKH.

3agaua 3: Kak mpoBepuTh, BEpPTHUKAJCH JIM INTOK IOPIIHS B
LMJIUHAPE JBUIATelsl BHYTPEHHErO CrOpaHMs K IUIOCKOCTH
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TapesIKy MOpIIHS?

Paznen 10.
KoopauHatbl 1 BEKTOPbI

Tema 10.3 3apauya 1: Ilo wmeraminyeckoii TpyOe H30THYTOH (OpPMBI
[TpakTuko- MepeMeIaloTcsl MeTaulnueckue mapuku. B wmecte wusruba
OpPUEHTHPOBAHHBIC 3a/1a4M | IIAPUKH YHAPSIOTCS O CTEHKY TpyObl M moBpexnaroT e€. B
Ha KOOPJAUHATHOM TpyOe OBICTPO  OPUXOIUT B  HErogHoctb. Kak 370
IJIOCKOCTH PEeIOTBPATUTH?

3anava 2: CkoJIbKO 3yOIIOB HMEET KOJIeCO 3y0JaToi mepeaayu,
€ClIH JIyra OKPY’KHOCTH 3TOr0 KOJIECA, 3aKJIIOUYEHHAas MEXIy
JIBYMsI COCETHUMU 3yOI11amMu, paBHa 12 rpaaycoB?

3agauya 3. CKOJBKO 3aroTOBOK JeTayiell Kpyrioil (Gopmbl
MOXXHO W3rOTOBUTh M3 Opycka MeTaia UIMHOW 12 M u
mupuHot 1,4 M, ecnu panumyc 3arotoBku 15 cm? LleHTphl
3aroTOBOK JOJKHBI OBITh PACIOJIOKEHBI HA OJTHOM JIMHHH.
3agaua 4. Ha nunusap jmHoM 12 cM HaMoTaHa MPOBOJIOKA.
JliiHa OKpY>KHOCTH LMJIMHApAa — 4 CM, YHUCIO BUTKOB — 4.
Haiinnre ey IpOBOJIOKH.

Pa3zpen 11.
MHOrorpaHHuKd ¥ TeJa
BpameHust

Tema 11.7 3agaya l:  Heo0xoauMo ~ CUMMETPUYHO  PACIIOJIOXKHTH
[Tpumepsl cummeTpuii B | aBTOMOOWIIBHBIE (apbl, €ClIM H3BECTHA IIMpUHA (POHTOBOM
npodeccuun YaCTH aBTOMOOWJIS.

3agava 2: [Ipu u3BeCTHOM paccTOSIHMM OT OCH aBTOMOOMJIS 10
LIEHTpa OCH aMOpTU3aTOpa, PAaCHOJIOKUTh CHMMETPUYHO
aMOPTH3aTOPHI.

3agauya 3: PacmoyiioxuTh CHMMETPUYHO JIOTIOJHUTEIIBHBIC
OCBETHUTENbHBIE MPUOOPHI Ul MaKCUMaJbHOW OCBEIIEHHOCTH
CENBbCKOXO35IMCTBEHHONW TEXHUKH BO BpEMsI HOYHOW CMEHBI.

Tema 11.10 3agaua 1: Ilnapon aBTOMOOMIBHON (apel uMeeT ¢opMy
Komnyc, ero cocrapnstomnue. | ycedeHHOro KoHyca. BpicoTa KoHyca paBHa 25 ea. UIMHBI,
CeueHue KoHyca HIDKHUA © BepxHud gaumametpsl — 20 u 10 en. anuHbI
COOTBETCTBEHHO. Ompenenuts ¢ TOYHOCTHIO 10 3 3HaYalux
uudp 1Iomaasr MaTepuana, HEOOXOIUMOTO I U3TOTOBJICHUS
1adoHa aBTOMOOUIIBHOM (apbl.

3agaya 2: CKOJBKO KBAJPATHBIX METPOB JIATYHHOTO JIUCTA
notpelyercsi, 4ToObl caenaTh pPyHop, y KOTOPOro AHaMeTp
onHoro koHma 0,43 M, a gpyroro koHma 0,0396m wu
obpazyromas 1,42 m.

Tema 11.16 3apauva 1: bak mua mepeMenieHus JKHJIKOTO OWTyMa HMEET
['eomeTpuyeckue dbopMy TPSAMOYTONBHOTO MapajUieNenunena UIMHOH 5 M,
KOMOMHAIIUY Ha MpakTuke | mupuHoil 375 cm u Beicotoit 150 cM. Onpenenuts 00bemM Oaka
B M, cM°, IUTpax.

3agaua 2: OTKpHITHIA Ky30B IPy30BOTO aBTOMOOWIISI UIMEET BHT
MPSIMOYTOJIBHOTO napajuieNienunena c ILIOIIAbIO
moBepxHOoCcTH S. KakoBBl JODKHBI OBITh JUTMHA W IIHPUHA
Ky30Ba, 4TOOBI €ro 0o0beM ObUT HAaWOOINBIIMM, a OTHOIICHHE

JUTUHBI K HIUPHUHE PaBHSIOCHh 5/27
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3agaua 3: OTKpbITHI Oak, UMEIOMUN GOopMy MPSIMOYTOIBHOTO
napajulelienunesa ¢ KBAaJAPaTHBIM  OCHOBAaHUEM, JIOJDKEH
Bmemarh 13,5 1. xunkoctu. [Ipu kakux pazmepax O0aka Ha €ro

M3rOTOBJICHHE  MOTpPeOyeTcs  HAWMMEHBIIEe  KOJHUYECTBO
OILIMHKOBAHHOI'O JkeJie3a?
3agaua 4: TpeOyercs caenmath H3 JIMCTOBOTO  JKele3a

HAJTUHIPUYECKUI COCY]T BMECTUMOCTBIO V, 3aKpPBITBII CBEPXY U
cHu3y. KakoBbl NOKHBI OBITH €ro pa3Mepbl, YTOOBI 3aTpaThl
Matepuasna ObUI HauMEHBIITUMHU?

3anava 5: Jlna xpaHeHus aeraied HY)KHO CE/IaTh BPEMEHHOE
XpaHWIHINE B BUJIE CBAPHOTO KapKaca, HAKPHITOTO OpPE3EHTOM.
Jlnst M3roTOBJIGHMsI KapKaca, HMEIOIIET0 BHJ IPaBUIBLHOMN
YETBIPEXYTOJIbHOW MPU3MBI, UMEEeTCs 36 M. METaUIM4eCKOro
npyta. Kakyro HyXHO BbIOpaTh IJIMHY, IIUPUHY M BBICOTY
Kapkaca, yToObl IO/l HaBEC YMECTHJIOCh KaK MOXHO OoJjblle
neranen?

Paznen 12.
DJ1eMeHTBbI
KOMOHMHATOPHKH,
CTATHCTUKH W
BEPOATHOCTEH

TEOPUH

Tema 12.3
BepostHoCTh B
pohecCuOHATBHBIX
3aa4ax

3agaua 1: EmkocTh ILMCTepHBI IS XpaHEHHs OCH3MHA Ha
aBTO3ampaBoYHOM craHuuu paBHa 50 1. Hailtu BeposiTHOCTH
COOBITHH, COCTOAIIMX B TOM, 4YTO IpPU CIy4yailHOI IpoBepke B
nucTepHe Oyner oOHapykeHO: a) MeHee 5 T OeH3uHa; 0) Goiee
20 T 6en3uHa; B) Xx0T1s ObI 1 T OeH3MHA.

3agauya 2: Ha 9 kapToukax HameyaTtaHa OJHA W3 CJEIYIOIIUX
OykB 1, ¢, p, T, @, H, T, 0, p. BeIHUMas mocinenoBaTeabHO U3
AIIMKA HayraJ W BBIKJIAIbIBas WX B OJHY JIMHUIO, MOXKHO
MOJyYUTh CIIOBO «TpaHcHopT». KakoBa BepoOSATHOCTH 3TOTO
COOBITHSI.

3agaya 3: B kopoOke HaXoIATCs AJIEKTPOJaMIbl 5 IUT. MO
75xkBr m 6mr. mo 100 Br. M3 kopoOku OFHOBPEMEHHO
BBIHMMAIOT JIB€ 3JIeKTpojamibl. KakoBa BepOsATHOCTh TOTO, YTO
00e nammnouku no 100 Bt?

3apgauya 4: Cpenu 100 aBroneraneit 5 OpakoBaHHbIX. KakoBa
BEPOATHOCTh TOr0, YTO BbIOpaHHBIE Hayjaadyy 3 JeTanu
OKa)XyTcsl OpaKOBaHHBIMHU?

3agaua 5. B naptun u3 20 uzgenuii 4 OpakoBaHHbIX. Haiftu
BEPOSATHOCTh TOTO, YTO Cpeld S5 B3ATBIX Hayraj W3JAenui
oKaxkercs 2 OpakoBaHHBIX?

Tema 12.6
Cocrasnenne TaOIUI U
JTUarpamMM Ha MPaKTHKe

3agauya 1: B macrepckoii mo6siBano 65 yenosek. M3BecTHO, 4TO
OHM OTPEMOHTUPOBAIIN 35 XOJIOAWIBHUKOB, 36
MHUKPOBOJHOBOK, 37 TeJIeBU30poB. 20 U3 HUX OTPEMOHTUPOBAIH
M XOJIOJMJIBHUK, 1 MUKPOBOJIHOBKY, 19 — U MHKPOBOJIHOBKY, H
TEJNEeBHU30p, |5 — XOJIOIUIBHUK U TEIEBU30p, a BCE TPH PEMOHTA
COBEPIIMJIM TPH YeIOBeKa. BBII JIM cpei HUX MOCETUTENb, HE
OTPEMOHTHPOBABIIUN HUYETO?

3agaua 2: U3 24 cTyIeHTOB TEXHHYECKOTO MPOGUIIS MOCEUIAf0T
JIOTIOTHUTEIBHYIO CEKIIHIO TI0 cBapke 10 uernoBek, aBTOMIKOITY —
12 yenoBeK, CEKIUIO MO PEMOHTY XOJIOBOM YacTH — 8 YeJIOBEK,
CBapKy M aBTOIIKOJIY — 3, PEMOHT XOJI0OBOW YacCTH M aBTOLIKOIY
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— 2, CBapKy M PEMOHT XOJOBOW YacTH — 2, BCE TPHU CEKIUU
nocemaer 1 4demoBek. CKOJIBKO CTYAEHTOB IMOCEIIAIOT TOJBKO
onHy cekiuio? CKOJIBKO CTYyJA€HTOB HM B ueM celds He
pa3BHUBAIOT?

3agauya 3: B rpynne 30 crynenToB, 20 M3 HUX KaxAbli JIeHb
MOJIB3YIOTCS METpo, 15 — aBTOOYyCcoM, 23 — Tposuieiidycom, 10
— ¥ METpO, U TpoJuteiidycom, 12 — u MeTpo, u aBToOycoM, 9 — u
Tposuieiidycom, U aBToOycoM. CKOJBKO YENOBEK €KEIHEBHO
MOJIB3YIOTCS BCEMHU TpeMsl BUJIaMU TpaHcropTa?

3anaya 4: B rpynne 35 cryaeHTOB. 24 W3 HUX HUIPAlOT B
¢yt6on, 18 — B Bomeiibon, 12 — B Gackerbon. 10 cryneHTOB
OJIHOBPEMEHHO UTparoT B PpyTOos 1 Boneitbon, 8§ — B pyrdon u
6acker6oi, a 5 — B Bosei00a 1 6acker60s. CKOJBKO CTYIEHTOB
urparoT W B (Qyrbos, w B BoJyehbon, W B 0OackeTOOI
OJIHOBPEMEHHO?

Pa3zpen 13.
MHoKecTBa. DJIE€MEHThI
Teopuu rpagos

Tema 13.2 3anaua 1: I'pynme cTyA€HTOB MPEIIOKEHO TPU CIIELKYpca: IO
Onepanuu ¢ MHOXKECTBaAaMH | MEeXaHHKe, GU3UKE U TePMOJIMHAMUKE, 22 CTyICHTa 3alHCaIHCh
Ha CIIeKYpC 1Mo MexaHuke, 18 — Ha crenkypce nmo ¢usuke, 10 —

Ha CIHENKypC IO TepMOJMHaMMKe, 8 — Ha CHEUKypchl IO
MexaHuke u ¢usuke, 15 — Ha cHenkypcbl MO0 MEXaHUKE H
TEpMOJIMHAMMKE, [ — Ha CHEUKypchl 1o (u3MKe U

TEpMOAMHAMUKE. 5 CTYIACHTOB 3alUCAIMCh HAa BCE TPHU
crneukypca. CKOJIBKO CTyI€HTOB B Ipyriie?

3agaua 2: Bcem ydacTHHKam aBTompoOera He moesno, 12 u3
HUX YBS3IM B INECKe — TMPUILIOCH TOJKAaTh MAIIUHY, 8
MOHa100MIIach 3aMeHa KoJIeca, Y HIECTEPBIX Meperpescst MoTop,
5 ¥ TOJKaJIM MalIMHY, U MEHSUIM KoJieco, 4 TOJKaIU MALINHY U
OCTY’KaJIH MOTOp, 3 MEHSUIM KOJECO U OCTYXalIu MOTOP.
OnHOMY NPHIUIOCH UCHBITaTh BCE BUbI Hemonagok. CKOJIBKO
OBLIO YYaCTHUKOB?

3apgaua 3: Ilpeanpusitue o00bsBUIO Habop padouux Ha
JOJDKHOCTH MEXaHMKa, aBTocjecaps M cBapiiuka. B otmen
KaJapoB oOpatmiuck 25 yenosek. M3 Hux 10 yenoBek Biajenu
npodeccueit Mexanuka, 15 — aBTocnecaps, 12 — cBapiiuka.
IIpodeccueit n MmexaHuKa, ¥ aBTocaecaps BIageau 6 4eIoBeK, U
MEXaHWKa, W CBapIIMKa — 5 4YeJNOBEeK, M aBTociecaps H
cBapmMka — 3 denoBeka. CKOJIBKO YEIOBEK BIAJCIOT BCEMHU
Tpemst npodeccusimMu?

287



4.3. MarepuaJibl OLEHOYHBIX CPEICTB JJIsl IPOMEKYTOUHOM aTTeCTAHH
(ax3amen)
IK3ameHauuoHHble 3A0aHUsL O MAMEMaAmMUKe

Bapuanr 1

Oo0si3aTeJibHAS YaCTh
IIpu BhInmoiHennu 3aaanui 1-10 3anuumuTe X04 pelieHUus] ¥ NOJY4YCeHHbIN
OTBeT.

by Wi
. 4v2cos = cos —.
1. Haiigute 3HaYCHUE BBIPAKEHUS 4 3

2. Haiinure 3Hauenne Bepaxenns 12 250 —122.5

3. Pemmre ypasuenue vV 127X =X Eciy ypaBHenne umeer 6oiee 0HOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIINN U3 KOPHEH.

4. Pemmre nepaseHcTso 100%*+1 < 0,1
x+8 x+8

5. Pemmte ypaBHenue 5x+7 7x+5 Ecnu ypaBHeHHMe HMeeT 0OOJ€e OJHOTO KOPHs, B
OTBETE 3aUIIUTE OOJIBLINI U3 KOpHEH.

1
. x(t) = ;r3 —3 42
6. MarepuanbHasi TOUKa JABUXKETCS IPSIMOJIMHEIHO 110 3aKOHY - (rme X—

paccTosiHUE OT TOUYKH OTCYeTa B MEeTpax, I — BpeMs B CEeKyHJax, U3MEPEHHOE ¢ Havyalia
nBwkeHus ). Halimure ee ckopocTh B (M/¢) B MOMEHT BpeMeHu t =6 c.
. 1

7. Haiigure Touku skcTpemyma dyukuuu f(x) = 2x3 — Ex‘l' -8

8. Uucio »sHeprocOeperaromMx JaMIOYeK B Mara3uHe OTHOCHUTCSI K 4YHCIy JaMil
HakanuBaHus Kak 23:2. Jlpyrux nammnouek B Mara3uHe HeT. CKOJIBKO IpPOLIEHTOB B
MarasvHe COCTABIISIOT JIAMIIbl HAKAJIUBAHUS ?

9. JlBe (aOpuku BBIMYCKAIOT OJUHAKOBBIE CTEKIa Ui aBTOMOOWIBHBIX (ap. Ilepsas
¢dabpuka Beimyckaer 25% atux crekoi, Bropas — 7/5%. Ileppas ¢abpuka Bbimyckaer 4%
OpakoBaHHBIX CTEKOJ, a BTopas — 2%. HaiinuTe BeposITHOCTH TOro, YTO CIy4alHO
KyIUIEHHOE B Mara3uHe CTeKJIO OKaXeTcsi OpaKOBAHHBIM.

10. B 6ax, umeromuii ¢GopMy NpaBUIBHON YETHIPEXYTOJbHOW MPHU3MBI CO

—
o o s
CTOPOHOU OCHOBAHNA, paBHOH 20 CM, HaJIUTa XKHUAKOCTD. I[J'ISI TOr0 YTOOBI J

& P
I
ATy XKUAKOCTh. Haiiaure 00bEM neTanu, eciau ypOBEHb KHIKOCTH B Oake '

I

noansuics Ha 20 cm. OTBET JaiiTe B KyOMYECKUX CAaHTHMETPAX. i

U3MEpPUTh O00BbEM JeTalli CI0KHON (OpMBI, €€ MOJHOCTHIO MOTPYKalT B

JdonoJiIHuTEIbHAA YACTh
Ilpu eévinoanenuu 3a0anuin 11-14 3anumume x00 peutenus u noy4eHHbvlil
omeem
11. BelynicnuTe MJOMAAb Yy4YacTKa, OTBEACHHOTO TMOJ KIyMOy, MEepUMETp KOTOPOTO

OTPaHMYMBAIOT IMHUM y = x? + 2,y = 2x + 2. Bemonnure ueprex. OTBeT naiite B
KBaJIpaTHBIX METpax.

12. HaiiguTe BCce penieHus ypaBHEHUST COS2X+Sin

2x +cosx = 0.

13. IIpsaMOyToIbHBIN Mapasiesenune] Orucat OKoJIo
HWIMH]IpA, PaIiyC OCHOBAHUS U BBICOTA
KOTOporo paBHbI 6. Haiiute 00bem




14.

napasuiesenumnena.

Ha wusroronenue 475 neranmeld mepBblii pabo4yuii TpaTUT Ha 6 4YacOB MEHBINE, YeEM
BTOpOIl pabouunii Ha um3roroBieHue 550 Takux ke Aeranedl. M3BecTHO, YTO MEPBBIA
pabouunii 3a yac nenaeT Ha 3 jgeranu Oosiblie, yeM BTOpoi. CKOJBKO JeTajed B yac
JieNaeT nepBbIid padouuii?

Bapuanr 2

Oo0s13aTeIbHASA YaCTh

IIpu BpImostHeHun 3aganuii 1-10 3anummuTe X04 pemieHUs U MOJYyYeHHbIN
OTBeT.

~

10.

24+/2cos (—E) sin (,E) .

Haiinure 3HaueHne BoIpaXeHUs 3 4

Haiinute 3HaueHue BhIpaKeHUst log5625 +logy 458000,

Pemute ypaBHeHue v —3 =X ey ypaBHEHHE HMeeT OoJjiee OJHOTO KOpHS, B
OTBETE 3aMUIIUTE MEHBIINN U3 KOPHEH.

Pemmte HepaBenctso 82+l > 0,125
x—1 x—1

Pemwnte ypaBHenue 5*+11  3x—7 Eciu ypaBHEHHME MMeeT OOIbIIE OJHOIO KOPHS, B

OTBETE 3aIMIINTE OOJBIINI U3 KOpHeﬁ.
MaTepI/IaJ'ILHaH TOYKa JABUIXKCTCA HpHMOHHHeﬁHO 110

x(t) = —1* + 61 +5t+23

3aKOHY (rme X— paccTosiHME OT TOYKM OTCYETa B
MmeTpax,! — Bpems B CeKyHJaX, HM3MEpPEHHOe C Hayaja JABikeHus). Haiinure ee
CKOPOCTh B (M/C) B MOMEHT BpeMenu [ = 3c.

Haiinure Touku skcrpemyma gynkuuu f(x) = x° — 5x* + 3.
UYucno »HeprocOeperamommx JIaMIOYeK B Mara3puHe OTHOCHTCS K YHCIy JIaMIl

HakanmBaHus Kak 27:3. [pyrux nammodek B MarasuHe HeT. CKOJBKO TIPOIIEHTOB B
MarasuHe COCTaBJISIOT JIaMIIbl HAKaJTUBAHUS?

JlBe (alOpuku BBINTYCKAIOT OJIMHAKOBBIE CTEKJa Uil aBTOMOOMIBHBIX (ap. Ilepsas
¢dabpuka Beimyckaer 15% stux crekon, Bropas — 85%. IlepBas (abpuka

BelyckaeT 3% OpakoBaHHBIX cTekod, a Bropas — 1,5%. Haiinure |
BEPOSTHOCTB TOTO, YTO CIIy4aifHO KYIUICHHOE B MarasuHe CTeKio okaxercs |1 |,
OpaKOBaHHBIM. F
B 0ak, uMmeromuid ¢opMmy npsMoil npusmsl, Hamuto 1211 Boawl. Ilocne |
MIOJTHOTO TIOTPY>KEHHSI B BOJIY JIETalId YPOBEHb BOJIBI B Oake moaHsuics B 1,5 b=
pewyer

pa3a. Haiinure 00béM neranu. OTBeT naiiTe B KyOMYECKHMX CAHTHMETpaX,
3Hasd, 4To B 0JJHOM JuTpe 1000 KyOMUecKux CaHTUMETPOB.

JIOoNOJTHUTEJbHAA YACTh

Ilpu eévinoanenuu 3a0anuin 11-14 3anumume x00 peutenus u noy4eHHbvlil
omeem

11.

12.
13.

Bpruncinre mmomaas ydactka, orBegeHHoro mnoa CTO, mnepumerp KOTOpOro
OrpaHMuMBAIOT JUHUM Yy = x2 + 1,y = 3 — x2. Bemonuure ueprexk. OTBeT naiiTe B

KBaJApaTHBIX METpax.

2

Haiinure pemienne ypaBHeHus C0S2X+sin x+cos™ X = 0.

[IpssMOyTONBHBIN MTapajuIeIEIUIIe]] OMCaH OKOJIO




HWIMH]IPA, PalyC OCHOBAHMSI U BHICOTA KOTOPOTO
pasubl 1.Haiinure o0beM napanienenunesa.

14. 3aka3 Ha 110 geraneil mepBwiii paboumii BBIMOJIHSAET HAa 1 Yac ObICTpee, YeM BTOPOM.
CKOJIIbKO JIeTasield B 4Yac JejaeT BTOPOH pabouwmii, €Clii M3BECTHO, YTO IMEPBBIA 3a Yac
nexaer Ha 1 merains Oosbie?
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5. CHHCOK HCTOYHHUKOB

OcHOBHBIC IEYaTHBIEC U31AHUSA

1. Marematuka: yueonux/ bammakos M.U.- 2-e uzn., crep. - M: KHOPYC,
2019. (Cpennee npodeccroHaabHOE 00pa30BaHUE)

2. Maremartuka: anrebpa W Hauajga MaTeMaTHYE€CKOrO aHaIHu3a, FeOMETpPHS.
Anrebpa m Havasia Maremarudeckoro anammsa. 10-11 xmacc. Ammmos IILLA.,
Kossirun FO.M.,, TkaueBa M.B. u apyrue. - M: [IpocBenienue, 2022.

3. Maremaruka: anrebpa W Hauajga MaTeMaTHYECKOTO aHAIHM3a, T€OMETPHS.
['eomerpus. 10-11 kmacc. Artanacsan JI.C., byry3zoB B.®., Kagomue C.b. u
npyrue. - M: IIpocsenienue, 2022.

4. MareMaruka: aireOpa M Hadyajla MaTeMaTHUYECKOrOo aHajin3a, F€OMETPUS.
10-11 xnaccel. AnreOpa u Hadaja mMaTeMaTudeckoro anaiausa. B 2 4. Yacts 1:
YyeOHuk s yyammxcs ~— oOpa3oBaTeNbHBIX — opraHu3anuii  (0a30BbId
ypoBenb)/Mopakosuu A.I'., CemenoB I1.B.; Yacte 2. 3amauHuK A ydamuxcs
oOpa3oBaTeNbHBIX Opranu3ainuil (6a3zoBslii ypoBeHb)) Mopakosuu A.l'. u npyrue;
oz penakumerd Mopakosuda A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anredpa u Hayajga MaTeMaTHYECKOrO aHalIHW3a, F€OMETpPHUSL.
AnreOpa u Havasia matematudeckoro anammsa. 10 kmacc. Huxonbekuit C.M.,
[ToranoB M.K., PemernukoB H.H. n npyrue. - M: [Ipocsemenue, 2021.

7. Maremaruka: anredpa u Hayajga MaTeMaTH4YE€CKOrO aHalIHW3a, F€OMETpPHUSL.
AnreOpa u Havasia matematudeckoro ananmsa. 11 kmacc. Hukombckuit C.M.,
[ToranoB M.K., PemetnukoB H.H. u npyrue. - M: [Ipoceemienue, 2021.

8. Maremaruka: anredpa u Hauyajga MaTeMaTHYECKOrO aHalIHU3a, F€OMETpPHSL.
I'eomerpus.10-11 xnacc. IloropenoB A.B. Maremaruka: anrebpa M Haudana
MaTeMaTU4eCcKoro aHanusa, reomerpus. ['eometpus.10-11 kmacc. [Toropenos A.B.
- M: IIpocsemenne, 2019.

9. Marematuka: anreOpa U Hayajla MaTeMAaTUYECKOTO aHajan3a, F€OMETPUs.
['eomerpus. 10 knacc. AnexcanapoB A.Jl., Bepuep A.JL, Peoxkuxk B.M. - M:
[Ipocsemenne, 2021.

10. Maremartuka: anreOpa W Hadajla MaTeMaTUYECKOTO aHaliu3a, T€OMETPHSI.
['eomerpus. 11 knacc. Anexcannpo A.Jl., Bepuep A.JL., Pepkuxk B.M. - M:
[Ipocsemenne, 2021.

11. Marematuka: anrebpa W Hadajia MaTEeMaTHYECKOTO aHaJu3a,
reomerpus. 10 knacc. Bepuep A.JL., Kapn A.Il. M3parensctBo "IIpocBemenue".

12, Marematuka: anrebpa W Hayajlla MaTeMaTHYEeCKOro aHajau3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3partenscTBo "[IpocBemienue".

13. Marematuka: anredpa W HayaJa MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. Anrebpa M Hadajga MareMarudeckoro aHamms3a (B 2 dactsax) (B 2
yactax). 10-11 kmacc. Yacte 1: MopakoBuu A.I'., CemenoB IL.B.; Yacts 2:
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Mopakosuu A.I'. u gpyrue; nona penakuued MopakoBuua Al. "HOILL
MHEMO3HNHA".

14, Marematuka: aiaredpa W HayaJa MaTEeMaTHYECKOTO aHajau3a,
reoMmeTpusi. Anredpa ¥ Hayana MareMaTHdeckoro anaimsa. 10 xmacc. MypaBun
['.K., Mypasuna O.B. U3narensctBo "[IpocBemenue".

15. Marematuka: anaredpa W Hayaja MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. AnreOpa U Hayaia maremaTuueckoro aHammza. 11 kmacc. MypaBuH
['.K., Mypasuna O.B. U3narensctBo "[IpocBenienue".

16. Marematuka: anaredOpa W HadaJa MaTEeMaTHYECKOTO aHajau3a,
reomerpusa. ['eomerpusa. 10 xkmacc. CwmupnoB B.A., CwmwmpuHoBa UW.M.
"UznatensctBo "[IpocBemienue".

17, Marematuka: anrebpa W HayaJla MaTeMaTHYECKOTO aHajIu3a,
reometpus. ['eomerpus. 11 kimacc. Cmupnos B.A., CmupnoBa 1.M. N3aaTenscTBO
"I[IpocBemienue".

18. Marematuka. ['eomerpus. 10 kmacc. Mep3msxk A.I'., HoMupoBckuii

H.A., Ilomonckuii B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
N3parenscTBO "[IpocBemenue".

19. Marematuka. I'eomerpus. 11 kmacc. Mep3mak A.I'., HomupoBckui
H.A., Tlomonckuit B.b., Axup M.C.; noa penakumeii Ilogonsckoro B.E.
"UznarensctBo "IIpocBemienue".

20. Marematuka: anrebpa W Hayajia MaTeMaTHYECKOTO aHajIu3a,
reoMmeTpusi. AnreOpa U Hadajga mMaremaTudeckoro anamusa. 10 kmacc. Bunenkun
H.4., UBames-Mycaros O.C., [lIBapudoypn C.1. "MOL] MHEMO3MHA".

21. Maremaruka: anreOpa W Hadajga MaTeMAaTHYECKOTO aHAlM3a, TCOMETPHS.

Anrebpa u Hayanma marematudeckoro anamms3a. 11 kmacc. Bunenkun H. S,
Npames-Mycatos O.C., HIBapuoypa C.1. "MOL MHEMO3MHA
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