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1. IMacnopr poHaa oueHMBaeMbIX CPEACTB
1.1. Ob6aacts npumerHennss ®OC

dOC npeaHa3HaYeH TUTst MIPOBEPKHU pe3yJIbTaToOB OCBOEHHUS
o01eo0pa3oBaTeabHON yueOHOUW JUCHUILTUHBI «MaTemaTtuka» Mo ClenuaIbHOCTH
09.02.12 TexHuyeckasi IKCILUIyaTallMsd M CONPOBOXKACHUEe HHGPOPMALMOHHBIX
CHCTEM .

1.2 Iean u 3agaum co3aanuss POC

Hensto cozpanuss ®OC sBHsSETCS YCTAaHOBJIEHHWE COOTBETCTBUS YUYEOHBIX
JOCTUKEHUM 3alUIaHUPOBAHHBIM pe3yJibTatam oOydeHus 1o
oOmreoOpa3zoBarenbHOl AucHUIUIMHE «Martemartukay M TpeOOBaHUSAM OCHOBHOM
o0pa3oBaTeIbHOM MPOrpPaMMBbI.

®OC pemraet 3a1auu:

- peaquzaiusl MEXJIUCUUIUIMHAPHOTO TOAXO0Ja K OTOOpY CcojAepKaHus
o0meo0pa3oBaTeNbHON  TUCUUILIIUHBI C y4eToM  NpodecCHOHATbHOM
HaIlpaBJIE€HHOCTH  OCHOBHOM  00Opa3oBaTeIbHOM  MNpPOrpaMMbl  CPEIHErO
npo(hecCuoHaNBHOr0 00pa30BaHNUS;

- KOHTPOJIb M YIPaBICHHE TMPOLECCOM MPUOOPETEHUS OO0yYaArOIUMUCS
HEOOXOJUMBIX 3HAHWHM, YMEHUH, HABBIKOB M YPOBHSI C(HOPMHPOBAHHOCTU
komnereHunu, onpeaes€éHHpix B @PI'OC CIIO no HampaBieHUIO MOArOTOBKY U Ha
ocHoBe PI'OC COOQO;

- KOHTPOJb (C MOMOIIBIO HAOOpa OIICHOYHBIX CPEJCTB) U YyIpaBlieHHE (C
IOMOIIBIO 3JIEMEHTOB 00paTHOW CBS3M) JocTHxkeHueM nenel peanuzanuu OITOI,
ONpEJENCHHBIX B BUJE HaOOpa OOLIEKYJIbTYpPHBIX, OOHIENPO(ECCHOHATBHBIX H
1po(heCcCUOHATIBHBIX KOMIIETEHLIUN BbIITYCKHUKOB.

Haznauenune oHaa OLEHOYHBIX CPEICTB: MCIONb3YETCs JUIsl OIEPaTUBHOTO
U PEryJsIpHOTO yIOpPaBJICHHS Y4YEOHOW JeATEIbHOCTbIO (B TOM  4HCIE
CaMOCTOSITENIbHOM) CTYAEHTOB, a TaKKe MpeAHA3HAUYeH Il OLICHKH CTEIEeHH
JOCTH)KEHHSI  3allJTAHMPOBAHHBIX  PE3YJbTATOB OOYYEHHsS] MO 3aBEPUICHUIO
OoOy4eHHs B YCTAHOBJICHHOMN Y4eOHBIM IJIAHOM (hOpMeE: DK3aMEH.

[lepeyeHb BHIOB OLICHOYHBIX CPEJCTB COOTBETCTBYET paboueid mporpamme
JUCLUIUINHBI « MaTemaTukay.

1.3 Ilnanupyembie pe3yJibTaThbl 0CBOCHHUS 0011€00Pa30BaTeJIbHOM

aucuIIMHbBI B cooTBeTcTBUU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

B pe3ynbrare ocBOeHUs yUeOHOM TUCIUIUIMHBI 00yUYarOIIUCs JOKEH YMeTh:

® MCKATh M HAXOAMTH OOOOIIEHHBIE CIOCOOBI pEIICHMs 3a7ady, B TOM YHUCIIE,
OCYIIECTBIISITh PA3BEPHYTHI WH(DOPMAIMOHHBIM TOMCK W CTaBUTh Ha €ro
OCHOBE HOBBIE (YueOHbIE U TTO3HABATEILHbIC) 3a/1a4H;

® OLEHMBATH U O0BSICHATH UHPOPMAIIMIO C PAa3HBIX MO3UIIMM, PaclO3HABATh U
dbuKcupoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

® MHCHOJBb30BATH  PA3JUYHBIE  MOJEIBHO-CXEMAaTHYECKHE  CpEeACTBa IS
MPEJICTABJIEHNS CYLIIECTBEHHBIX CBSI3€H U OTHOIIEHUM, a TAKXKE MIPOTUBOPEUNH,
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BBISIBJICHHBIX B HH(GOPMAIMOHHBIX HCTOUHUKAX;

NPUMEHSITh Pa3HOOOpa3HbIE MCTOYHMKHA MaTeMaTHYeCKOW WH(pOpMaruu s
OCYIIECTBJICHUS IEJICHAMNPABICHHOTO TMOKWCKAa BO3MOXHOCTEH ISl IIMPOKOTO
nepeHoca CpeCTB U CIIOCOOOB ICUCTBUS;

COCTABJISAATH M OLIEHHBATH PA3HBIMU CIOCOOAMH YHCJIOBHIE BBIPAKCHHS IIPH
pelIeHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3 JIPYTUX y4eOHBIX IIPEIMETOB;
ompeneasitb 1o rpadpukaM U MCHOJIB30BATh MJI PEHICHUS MPUKIAIHBIX
3a7]a4 CBOMCTBA PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN;

COIOCTABJISATH TIOJYYEHHBIA PE3yJNbTAaT JCATEIBHOCTH C IOCTaBJICHHOU
3apaHee LeNblo;

WCIIONB30BaTh MPUOOPETEHHBIE 3HAHMA W YMEHHUSI B MPAKTHYECKOI
JeITeJIbHOCTH U NOBCEITHEBHOM sKM3HMU JJIS:

BBISIBJICHUSI U OOBSICHEHHUS] MaTEMaTHUUYECKUX AaCIEKTOB TEKYIIUX COOBITUH W
CUTYyallNH;

HAXOXJECHUS W IPUMCHEHHS IPOCTEHIINX MPOTPAMMHBIX CPEIACTB U
3JICKTPOHHO-KOMMYHUKAIIMOHHBIX CHUCTEM IIPU PEIICHUH MaTEMaTHUYECKUX
3ajad4;

MPUMEHEHUA TPUKIAJHBIX POTrPaMM U MPOrpamMm CHUMBOJIBHBIX
BBIYMCJICHUHN JIJIST KCCIIEJOBAaHHUSI MAaTEMAaTHICCKUX OOBEKTOB;

MOHUMAaHUS pOJIM MATEMATUKX B PA3JIMUHBIX OTpacCisiX KOHOMUKH Poccum.

B PE3YyJIbTATC OCBOCHUA y‘-I€6H0ﬁ JAUCITUITIIMHBI O6yanOHlHﬁCH JOJI?KCH 3HATh.

® OCHOBHBIE  MATEMAaTHUYECKUE TOHATUS W  TEPMUHBI, METOMBI
JIOKA3aTEeNbCTBA U PEHICHUS] MATEMATUYECKUX 33134,

® YHUBEPCAJIbHBIM  XapakTep 3aKOHOB  pAa3BUTUA  MATEMATHYECKUX
pacCyXKJIeHUl; WX MPUMEHHMOCTb BO BCEX O00JIACTAX YEJIOBEUECKOU
NEATEIbHOCTH;

® KCTOPUIO pAa3BUTUSA I[IOHATHS YHCIA; CO3JaHUS MATEMaTHYECKOrO
aHAJIN3a; BOBHUKHOBECHUS U PA3BUTHUSI T€OMETPHUU; OCHOBHBIE ACIIEKTHI,
BO3HUKAIOIIIME B CaMOW MaremaTuke MJisi (OPMUPOBAHUSI U PA3BUTHUS
MaTeMaTH4YEeCKON HAYKH;

® 0COOCHHOCTM  MaTEeMaTHMYEeCKOW HayKd JUIsi  pEIIeHHs  3ajad,
BO3HUKAKOUIMX B TEOPUM M MPAKTUKE, MHUPOTY U B TO XK€ BpeMms
OTPAHUYEHHOCTh MPUMEHCHUS MAaTEMAaTHYECKUX METOJOB K aHAIU3y U
MCCJICIOBAHMIO TIPOIIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

® BEPOSATHOCTHBIN XAPAKTEP PA3JIMUHBIX ITPOLECCOB OKPYKAIOIIETO MUPA.

Ocoboe 3HadeHHE MUCHIMIUIMHA UMEET Mpu (POPMUPOBAHUU U PA3BUTHH

OK u IIK (ta6auma 1).

Taoauna 1



Kox ¥ HauMeHOBaHHe
dopmupyembIx
KOMIIeTeHIIMH

HHaHpreMble PE3yJbTAaThI 0CBOCHUA TUHCIHUIIJINHBI

Oo0mue

JAucuunianHapHbie

OK 01. Bei6upatb crmoco0Osl
pelIeHus 3a1aq
npodheCCHOHATLHON
JEeSTeIbHOCTH IPUMEHHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH
MacTepCcTBa, TPy A0I00He;

JIP 25 roToBHOCTH K aKTUBHOH AESITEIHLHOCTH
TEXHOJIOTHYECKON U COLUAJIBHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JESATEIHHOCTD;
JIP 26 wuHTEpec K pa3audHbIM cepam
poeCCHOHAIBHON JESTEIBHOCTH.

MP 01 camocrosiTensHO POPMYTUPOBATH U
aKTyaJU3UpOBaATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBauBaTh CYLIECTBEHHbIN IPU3HAK WU
OCHOBaHUs JJI CPaBHEHMUSI, KIIacCUPUKALIUN U
000011IeHH S ;

MP 03 onpenendars 1eiu AesTeIbHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHIKCHHUS;

MP 04 BbISIBASATS 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€ITEIBHOCTb,
OIICHUBAThb COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKH MOCIEICTBUI JAESITEIBHOCTH;
MP 08 pa3BuBaTh KpeaTUBHOE MBILIIEHUE ITPU
pelIeHUH )KU3HEHHBIX MPOOIIeM.

MP 09 Branets HaBbIKAMHU Y4eOHO-
HCCJIEI0BATENBCKON U MPOEKTHOM JESITEIBHOCTH,
HaBBIKAMU pa3peleHus mpooiem;

MP 14 BbIABISTH NPUYNHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTATh THIIOTE3Y €€

IIP6 01 BianeTh METOAAMU JIOKA3aTEIbCTB, AITOPUTMAMU
peleHus 3a/1a4; yMeTh (OPMYITMPOBATH ONPEICIICHUS,
aKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymeTh oniepupoBaTh NOHATUSIMU: CTEIEHb YUCIIA,
aorapu(m ymucia; yMEeHHUE BbIIOIHATh BBIYUCIICHUS
3Ha4YeHUH U peoOpa30BaHUil BBIPAKEHHUH CO CTETIEHAMU U
norapudmamu, mpeodpazoBanue APOOHO-PAITUTOHATBHBIX
BBIPAXKEHUI;

ITP6 03 ymeTh onepupoBaTh NOHITUSIMU: pallMOHATIbHBIE,
UppalroHaIbHbIE, T0OKa3aTeIbHbIC, CTEIEHHBIE,
jaorapu(pMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, X CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh MOHATHAMU: GYHKIIHUSA,
HenpepbIBHAsA (QYHKIMS, TPOU3BOIHASL, IEpBOOOpa3Has,
OTpeieNIEHHbI HHTETPpaJl; yMETh HAXOIUTh MPOU3BOIHbIE
3JIEMEHTAPHBIX (DYHKIMH, UCTIONB3Ys CIIPaBOYHbIE
MaTepuasbl; UCCIEN0BATh B MPOCTEUIINX CiIydasX QyHKIUU
Ha MOHOTOHHOCTh, HaXOAUTh HauOOJIbIlIee U HAUMEHbIIIEee
3HaYeHue PYHKIMH; CTPOUTH Ipa)uK1 MHOTOYJIEHOB C
MCIIOJIb30BAHUEM alllapaTa MaTeMaTHYECKOrO aHAJIN3a;
MIPUMEHSTH IPOU3BOJIHYIO MPU PELLIEHUH 33/1a4 Ha
JBUKEHHE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOoJbIIee U HAMEHbIIIEe 3HAUECHN S, HA HAXOXK/ICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIP6 05 ymeTs onepupoBaTh MOHATHSIMU: PALIMOHAIbHAS
(GyHKIMA, TOKa3aTenbHas GYHKIUS, CTeNICHHAs: (QYHKIINA,
norapudmuueckas GyHKIUS, TPUTOHOMETPUYECKHE
¢byHKuMH, 0OpaTHBIE (PYHKIMH; YMETh CTPOUTH IpaduKH
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pelIeHus, HaXOUTh apTyMEHTHI JIJIs J0Ka3aTeIbCTBA

CBOMX yTBEPXJACHUM, 3a]1aBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;

MP 15 aHanu3upoBaTh NOJIYYEHHbBIEC B XOJI€ PEIICHUS
3a/1a4d pe3yJbTaThl, KPUTUUYECKU OLEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

MP 18 yMeTh NEepeHOCUTD 3HAHUSI B TTIO3HABATEIIbHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

MP 19 ymeTh UHTETpUPOBATH 3HAHUS U3 PA3HBIX
MpPEAMETHBIX 00JIaCTeH;

MP 20 BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTh
OPUTHMHAJILHBIE TIOJIXO0/IbI M PEIICHUS; U CITIOCOOHOCTh
UX HCIIOJIb30BATh B [TO3HABATEILHON U COIUAIBHOMN
MpaKTUKE

M3YyYEHHBIX (DYHKIMIA, UCTIONB30BaTh rpaduKu mpu
U3yUYEHHUH IIPOLIECCOB U 3aBUCUMOCTEMH, IIPU PELICHUH 3a/1a4
W3 IPYTUX YU4EOHBIX MPEAMETOB U 337a4 U3 peaabHON
KHU3HH; BBIpAXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

ITP6 06 ymeTh penath TEKCTOBBIC 3a/1a4l Pa3HbIX TUIIOB (B
TOM YHCJIE HA MPOLIEHTHI, 10JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH 33aJa4u U3
00J1acTH yIpaBJICHUS JIUIHBIMH U CEMEHHBIMU (PUHAHCAMH);
COCTABJISATh BBIPAYKEHMsI, ypaBHEHHU s, HEPABEHCTBA U UX
CUCTEMBI I10 YCJIOBUIO 33J]a4l, UCCIIEJOBATh [1OJIy4YEHHOE
peleHne U OLEHUBATh NPaBAONOJ00OHOCTh PE3yJIbTaTOB;
IIP6 07 ymeTh onepupoBaTh NOHITUSIMU: CPEIHEE
apupmMeTHuecKoe, MeJuaHa, Haubobllee U HauMEHbIIee
3HAuYEHUSs, pa3Max, IUCIEPCUs, CTAaHIapPTHOE OTKIIOHEHHE
YHCIOBOTO HA0OPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBAThH
MH(OPMALIUIO, TIPEICTABICHHYIO B TaOIMIIax, HA
Jauarpammax, rpadukax, OTpaxkarollyro CBOMCTBA pealbHbIX
MIPOLIECCOB U ABJIEHUH; IPEICTABIATH HH(OPMALIHIO C
MOMOIIBIO TaOJIMI ¥ TUarpaMM; Hcciae10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMU: CITYYaHHBIA OTBIT
U cy4aiiHoe coOBbITHE, BEPOSATHOCTh CIyYalHOTO COOBITHS;
YMETb BBIYMCISATH BEPOSATHOCTD C UCIIOJIb30BAHUEM
rpadMUecKux METOJI0B; MPUMEHATH (POPMYJIIBI CIIOXKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOUHATOPHBIE (DaKTHI U
(hopMyJIBI IPU PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH PUMEPHI TIOSIBICHUS
3aKOHA OOJIBIINX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX;




IIP6 09 ymeTs onepupoBaTh NOHIATUSAMMU: TOUKA, IIpsIMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTod,
CKPEILMBAIOIINECS IPSIMbIE, TAPAIITIEIIBHOCTD U
HEePHEHUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YT OJI MEXTY
MPSMBIMH, YTOJI MEXY MPSAMOU U IIIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 0 TNIOCKOCTH,
paccTosiHuEe MEXy NPSAMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH PEILICHUH 3a]a4
U3ydeHHbIE (PAKTHI M TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

I1P6 10 ymeTs onepupoBaTh NOHITUSIMHU: MHOTOI'PaHHUK,
CeueHHe MHOTOI'paHHMKa, Ky0, napaiesienune, np1usma,
nupamuaa, Gurypa u HOBEpXHOCTh BPAIICHUS, IIMIHHID,
KOHYC, 1ap, chepa, ceueHus: pUrypsl BpalieHus,
IUIOCKOCTb, Kacaroascs chepsl, HWINHIPA, KOHYCA,
IUIOILA/Ab TOBEPXHOCTH MUPAMM/Ibl, IPU3MBI, KOHYCA,
WIHHJPA, TUTOIaab chepbl, 00beM Ky0a, MPSIMOYTOJILHOTO
napajuleJenune1a, TMpaMusl, IPU3Mbl, IWINHIPA, KOHYCA,
miapa; yMeHue n300paxaTb MHOTOIPaHHUKU U
NOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PYKH, C IOMOIIIBIO
YEepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE Paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
yYMEHHE paclo3HaBaTh MPaBUIIbHbIE MHOTOIPaHHUKH;

IIP6 11 ymeTs onepupoBaTh MOHATUSMU: JBUKECHHE B
MIPOCTPAHCTBE, 0/I00HBIE (PUTYPBI B IPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOILIEHUE TUIOIIAJAEH TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX (PUTYp MPH PELICHUHU 33]1aY;

ITP6 12 ymeTh BBIUUCIATh TE€OMETPUUECKUE BETUIMHBI
(nvHa, yrom, miomaab, 00beM, II0maas MTOBEPXHOCTH),
HCIOJIb30BATh U3yUYeHHbIE (POPMYJIIBI U METOIBI;

IIP6 13 ymeTs onepupoBaTh NOHATHAMU: IPIMOYTOJIBHAS
CHUCTEMA KOOPJAMHAT, KOOPAMHATBI TOUKH, BEKTOD,




KOOpPJUHATBl BEKTOPA, CKAISIPHOE POU3BEICHUE, YTl
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpA Ha YMCJI0; HAXOUTH C IIOMOILBIO N3YYEHHBIX
(opMyJ1 KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEX/y JABYMs TOUKAMH;

I1P614 ymeTb BBIOMpaTh MOIXOIAIINNA U3YUYEHHBINH METO/T
JUISl pEILIEHUs 3a]1a4l, PACcIIO3HAaBaTh MaTEMaTUUECKUE
(akThl 1 MaTeMaTUYECKHE MOJIEJIN B IPUPOAHBIX U
OOLIECTBEHHBIX ABJICHUSAX, B UCKYCCTBE; YMEHNUE IPUBOIUTH
IIPUMEPBI MATEMATUUECKUX OTKPBITUHA POCCUICKOMN U
MHUPOBOM MAaTeMaTHYECKOW HAYKH;

IIPy 01 ymeTs onepupoBaTh NOHATUIMU: OIIPEIEICHUE,
aKcuoma, Teopema, ClieICTBUE, CBOICTBO, IPU3HAK,
JI0Ka3aTelbCTBO, PABHOCHIIbHBIE (POPMYIMPOBKH; YMEHUE

(bopmyHpoBaTh 00pPATHOE M MPOTHUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOJUTH IIPUMEPHI U KOHTP IIPUMEDHI,
UCIIOJIb30BaTh METOJ] MATEMAaTUYECKOW MHIYKIIUH;
IIPOBOAMTH JOKA3aTEIbCTBEHHBIE PACCYKACHHUS IIPU
pELIeHNH 3a]1a4, OLICHUBATh JIOTUYECKYIO TPaBUIILHOCTh
pacCyKIEeHUH;

ITPy 02 ymeTh onepupoBaTh MOHATUSIMU: MHOKECTBO,
IIOJIMHO>KECTBO, ONIEPALIUU HaJl MHO>KECTBAMU; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Jyist
ONMCAaHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM IIPU PELICHUH
3a/1a4, B TOM YHUCJIE U3 IPYTHX yUeOHBIX MPEAMETOB;
ITPy 03 ymeTs onepupoBaTh MOHATUAMU: Tpad, CBA3HBIN
rpad, 1epeBo, MUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh
U OINUCBIBATh rpadbl pa3IuYHBIMU CIIOCOOAMU;
WCIOJIb30BaTh Tpadbl IPH pELICHUH 33]1aY;

ITPy 04 ymeTs CBOOOJHO ONEPUPOBATH MOHATUAMHU:
coueTaHue, epecTaHOBKa, YUCIIO COUETaHUH, YUCIIO
nepecTaHoBoK; OnHOM HbloTOHA; yMEHHE IPUMEHSTh




KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS JUIS PEILICHHS
3az1ay;

IIPy 05 ymeTh onepupoBaTh NOHITUSIMU: HaTypaIbHOE
YHCJIO, LIEJI0€ YUCII0, OCTATOK IO MOAYJII0, PAlMOHAIIBHOE
YHCJI0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HAaTypabHbIX,
LEJIBIX, PALIMOHAJIBHBIX, JCHCTBUTEIbHBIX YNCEN;, YMEHHUE
WCIIOJIb30BaTh MPU3HAKHU JICTUMOCTH, HAMOOIBIITUI 00IIHiA
JIeTUTEh U HauMEeHblIee 00111ee KpaTHOE, allrOPUTM
EBxinia npu peniennu 3aj1a4; 3HaKOMCTBO C pa3InYHbIMU
NO3ULMOHHBIMU CUCTEMaMU CUUCIICHMUS,

TPy 06 ymeTb cBOOOAHO ONEPUPOBATH NOHATHUIMU:
CTEIEHb C LIENIBIM I0KAa3aTeJIeEM, KOPEHb HATypaJbHON
CTENEHHU, CTENEHb C PallMOHAIbHBIM IIOKa3aTeJIeM, CTETIEHb
C JIeHICTBUTENBHBIM [TOKa3aTeseM, JJorapudm vucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA;

Py 07 ymeTb onepupoBaTh MOHATUSIMU: TOXKIECTBO,
TOXKIECTBEHHOE NMPeoOpa3oBaHme, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM,
panyoHalIbHbIE, UPPALIMOHAJIBHBIE, T0KA3aTEIIbHBIE,
CTENEHHBbIE, JorapuPpMUUECKUe, TPUTOHOMETPUUYECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBbI; YMEHUE pElIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIaTh YPAaBHEHMSI, HEPABEHCTBA U
CUCTEMBI C TapaMEeTPOM; IPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PELLIEHUS MAaTEMATUYECKUX
3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKu U pealbHON
KU3HU;

TPy 08 ymeTs cBOOOAHO ONEPUPOBATH NOHATUAMU: TpaduK
¢byHkumu, oopaTHas QyHKIHS, KOMIIO3UIUS (YHKIHUI,
AuHeWHas QyHKuMs, KBagpaTuyHas QyHKIUS, CTeIeHHas
(YHKIHMS C IETBIM TI0Ka3aTeNIeM, TPUTOHOMETPHUECKUE
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¢GyHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
HoKa3aresbHas U Jorapupmuueckas yHKLINUU; yMEHHUE
CTpOUTH Tpaduka (PyHKIHMH, BBIMOIHATH MPEOOPa30BaAHUS
rpadukoB (PyHKIUI; yMEHUE UCIIOJIb30BaTh TpaduKu
(GyHKIMA 1715 M3yYEeHUs TIPOIIECCOB U 3aBUCUMOCTEN IpH
pelleHNH 3a1a4 U3 APYTHX Y4eOHBIX IPEIMETOB U U3
peanbHOMN )KU3HU; BBIpakaTh (POPMYyJIaMu 3aBUCUMOCTH
MEXy BeJIMYMHAMHU; YMEHHE CBOOOJHO ONEPUPOBATh
HOHSATHSMH: YETHOCTh (DYHKIIUH, IEPHOANYHOCTD (DYHKITUH,
OTPaHUYEHHOCTh (PYHKLUHU, MOHOTOHHOCTb (DYHKIIUH,
3KCTpeMyM (yHKLMHU, HAUOOJIbLIIEE U HAUMEHbIIIEE
3Ha4YeHHEe PYHKLUU HAa IPOMEKYTKE; YMEHHUE IPOBOAUTh
uccliieJoBanue QyHKIMN; YMEHHUE UCII0JIb30BaTh CBOMCTBA U
rpaduku GYHKLUUU IS pelieHHs] ypaBHEHH, HEpaBEHCTB U
3a/1a4 ¢ napaMmeTpamu; u300pakaTb Ha KOOPAUHATHOM
IUIOCKOCTH MHOKECTBA PELLICHUH ypaBHEHUN, HEPABEHCTB U

UX CUCTEM;

ITPy 09 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
MIOCJIEZI0BATEIbHOCTD, apu(pMeTHUECKasi IpOrpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEYHO yObIBaroIas
Mporpeccus; yMeHHe 3a/1aBaTh MOCIIE10BaTEIbHOCTH, B TOM
qHcIie ¢ TOMOIIbIO PEKYPPEHTHBIX (GOPMYII;

TPy 10 ymeTs onepupoBaTh NOHITUSIMH: HENTPEPHIBHON

(GyHKIMHU, acCUMIOTOTHI Tpaduka QyHKIMH, IepBasi U BTOpast
MPOU3BOIHAS (DYHKIIMH, TEOMETPUUECKUI 1 (PU3HUECKUI
CMBICJI IPOM3BOJIHOM, IIEpBOOOpa3Hasi, ONpeIeIeHHbIN
WHTETPaJ; yMEHHE HAXOIUTh aCHMITOTHI rpaduka
(YHKIMK; yMEHUE BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BEICHNSI, YACTOTHOTO M KOMIIO3HIINHU (PYHKITHH,
HAXOJIUTh YPaBHEHUS KacaTelbHOU K rpaduky QyHKINY;
YMETb UCIIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIIEOBAHUS
GYHKUIMH, UTs1 HAX0KJICHHsI HAWJIYYIIEero PelIeHus
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MPUKJIAJHBIX, B TOM YHUCIIE COLUAIBHO-IDKOHOMUYECKUX U
(bu3nyeckux 3a1ad, A5 ONpeaesIeHUs] CKOPOCTH U
YCKOPEHHUsT; HaXOIUTh IJIOMIAH U 00BeMbI (puryp ¢
IIOMOILBIO UHTErpala; IPUBOAUTH IPUMEPHI
MaTEMaTHYECKOI0 MOJICITUPOBAHUS C IIOMOIIBIO
nudepeHIATbHBIX YPAaBHECHHUIH;

IIPy 11 ymeTrh onepupoBaTh NOHATUSIMU: KOMIIJIEKCHOE
YHCII0, CONPSYKEHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJb U
apryMEeHT KOMIUIEKCHOTO YHcia, (opMa 3arucu
KOMILIEKCHBIX YHcel (TreoMeTpruecKasi,
TPUTOHOMETpHUYECKast U airedpandeckas); yMeTb
IPOM3BOJIUTH apU(PMeTHUecKue 1eHCTBUS ¢ KOMIIJIEKCHBIMU
YHCJIaMU; TPUBOJUTH PUMEPHI UCTIOIb30BaHUS
KOMILJICKCHBIX YHCET,;

IIPy 12 ymeTh cBOOOAHO ONEPUPOBATH NOHATHUIMU:
cpeanee apupmMeTUyeckoe, MeraHa, HanoobIIee U
HauMEHbIlIee 3HAYCHUS], pa3Max, JUCIepCusi, CTAaHJapTHOE
OTKJIOHEHUE I OTMCAHMsI YHCIIOBBIX JAHHBIX; YMEHHE
HCCIIEIOBaTh CTATUCTUYECKHUE JJaHHBIE, B TOM YHCJIE C
IpUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX
CpeICTB; TpadUYEeCKU UCCIEA0BATh COBMECTHbIE
HaOJII0/IEHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U
JIMHENHOMN perpeccuy;

ITPy 13 ymeTs HAXOUTh BEPOATHOCTH COOBITUI C
HCI0JIb30BaHNEM TpauYeCKUX METOJIOB; IPUMEHSATh AJIs
peleHus 3a1a4d GopMyJIbl CIOKEHHUS U YMHOKEHUS
BEPOSTHOCTEN, (HOPMYITy IOJTHOU BEPOSITHOCTH, (POpMYITY
bepnymnnu, komOuHaTOpHBIE (HAKTHI U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEANIbHBIX COOBITHI; YMEHHE
OIIepUPOBATH MOHATHIAMU: CllyyaiiHas BeIMYUHA,
pacnpe/esieHrne BeposATHOCTEH, MaTeMaTHYECKOe
OKUJAHME, TUCIEPCHUs U CTAaHAAPTHOE OTKIOHEHUE
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CITy4aiiHOM BeMUYMHBI, QYHKIUU pacHpeaeTeHus U
IUIOTHOCTH PABHOMEPHOI'O, IOKA3aTEIBHOIO U
HOPMAaJIbHOT'O PACIPEACICHUN; YMEHUE UCII0Ib30BaTh
CBOMCTBA N3YUYECHHBIX PACIPEACIICHUN Ui PEIICHUs 3a1a4;
3HAKOMCTBO C ITOHSTUSMU: 3aKOH OOJBIINX YHCEN, METO/IbI
BbIOOPOYHBIX UCCIIEOBAHUM; YMEHNE IPUBOJUTH IPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJIBILIMX YUCEI B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

IIPy 14 ymeTh cBOOOAHO ONEpUPOBATH NOHATUSIMU: TOUKA,
npsimMasi, MII0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
yIOJ, IBYTPaHHBIA yIOJjl, TPEXTPAaHHBIN YIOJl,
IIEPECEKAIOIINECS, TTapaJlIEIbHbIE U CKPEIMBAIOINECS
psIMble, MAPAIIIEIIBHOCTD U NEPIEHIUKYIISIPHOCTD MPSAMBIX
Y TUIOCKOCTEH, YToJI MEXy NPSMBIMH, YTOJI MEXAY IPAMON
U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU; YMEHUE
UCIIOJIb30BaTh MPH PEIICHUH 3a]a4 U3yYeHHbIE (DaKThl U
TEOpEMBI IIJITAHUMETPUU; YMEHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKpY’KaloOIIeM MHpE; YMEHHE ONepHpOBaTh
MOHSATUSIMH: MHOTOI'PaHHUK, CEY€HNE MHOTOTpaHHUKa,
NpaBUIbHBIM MHOTOTPAaHHUK, TPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpallleHus, IIWIMHAP, KOHYC, 11ap, chepa,
pa3BepTKa MOBEPXHOCTH CEYEHMsI KOHYCa W LIUJIMHPA,
NapajuIeNIbHBIE OCH WX OCHOBAHUIO, CEUYEHUE 11apa,
IUIOCKOCTh, Kacaroulascs cepsl, HUINHAPa, KOHYCa;
YMEHHE CTPOUThH CEUEHNE MHOTOTPAHHUKA, N300paxarh
MHOTOI'paHHHMKH, (PUTYpPBI U IOBEPXHOCTH BPAILEHUS, UX
CEYEHUs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHUE NPUMEHATh CBOUCTBA reOMETPUUECKUX (puryp,
CaMOCTOSITENIbHO (POPMYITUPOBATH ONPEAETIECHUS U3yUaeMbIX
¢buryp, BbIJIBUTaTh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuYecKux Guryp, 000CHOBBIBATh WJIM ONPOBEPTaTh
UX; YMEHHE MPOBOAMTH KIACCUPHUKAIMIO (PUTYyp 1O
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Pa3IMYHBIM MPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE
JIONOJIHUTENbHBIE TOCTPOCHMS;

IIPy 15 ymers cBOOOAHO ONEPUPOBATH MOHATUSAMU:
Iomaas GUrypsl, 00beM GUTYphl, BEIMYHNHA yTJIa,
paccTosiHuE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSHUE MEXTY
IPSAMBIMH, PACCTOSTHUE MEXy IUIOCKOCTSIMHU, IJIOIIA/Ib
cdepsl, TUIOMAAb MOBEPXHOCTH MTUPAMHUIBL, IPU3MBI,
KOHYycCa, HWINHApa, 00beM KyOa, IPSIMOYTOJIbHOTO
napajuiesenunesia, TupaMuibl, IpU3Mbl, HUJIMHAPA, KOHYCA,
11apa; yMEHUE HaXOJUTh OTHOILIEHHE 00BEMOB OAOOHBIX
uryp;

IIpy 16 ymets cBOOOIHO ONEPUPOBATH NOHATHAMMU:
JBUKEHME, TapaJUIeIbHbIA IEPEHOC, CHMMETPUSI Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue
o001, Mo100HbIe (GUTYPBI; YMEHUE PACIIO3HABATh
paBHbIE U IOJJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpPE; YMEHHUE HUCII0JIb30BATh
TrE€OMETPUUYECKNE OTHOIIECHHUS, HAXOAUTh F€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAab, 00bEM) IPU PELICHUH
3aJa4 U3 APYrux y4yeOHBIX NMPEeIMETOB U U3 pealbHOU
KHU3HH,

IIpy 17 ymets cBOOOIHO ONEPUPOBATH TOHATHSIMMU:
MPsIMOYTOJIbHAsI cCUCTEMa KOOPAMHAT, BEKTOP, KOOPAUHATHI
TOYKHU, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YHCIIO0, PA3JI0KEHHUE BEKTOpa 110
6a3ucy, CKaJsipHOE IPOU3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJ MEKIY BEKTOpaMH; YMEHUE
UCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIM METOA JUIs
pelIeHrs reOMeTPUUYECKUX 3aa4 U 3a7a4 APYTrux y4eOHbIX
MIPEIMETOB;

IIPy 18 ymeTs MOJENMPOBATh pEAIbHBIE CUTyalluy Ha
SI3bIKE MAaTEMATHKH; COCTABIISITh BHIPAXKEHUs], YPABHEHUS,
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HEPaBEHCTBA U UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
UCCJIEZIOBATh ITOCTPOCHHBIE MOJIENIN C UCIOIb30BAaHUEM
anmapara anreOpbl, UHTEPIPETHPOBATH MOTYUCHHBIN
pe3yNbTaT; CTPOUTh MAaTEMAaTUYECKIE MOEIHU C IIOMOIIBIO
F€OMETPUUYECKUX MOHATUN U BEJTMYUH, PELIaTh CBI3aHHBIE C
HUMU NMPAKTUYECKUE 3a7a4l; COCTABIIATh BEPOSTHOCTHYIO
MO/I€JIb U UHTEPIIPETUPOBATH MMOJTYyUECHHBIN PE3yJIbTaT;
pelaTh NpUKIaJIHbIEC 3314 CPEJICTBAMU MAaTEMATHUECKOTO
aHaJIM3a B TOM YHCJI€ COIMATbHO-9KOHOMHUYECKOTO U
(bu3MUECKOTo XapakTepa;

Py 19 ymeTts BBIOMpaTh MOAXOASIIANA METOJ AJIs1 PEIICHUS
3a/1a4yM; MIOHUMaHUe 3HAUMMOCTH MaTEMaTHKU B U3yUYEHUU
MPUPOHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUH;
YMEHHE Paclo3HaBaTh MPOSBICHUE 3aKOHOB MATEMaTUKHU B
HCKYCCTBE, YMEHHUE IPUBOJAUTH MPUMEPHI MATEMAaTHYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMAaTHYECKOW HAYKH

OK 02. Ucnonb3oBath
COBpEMEHHBIE CPE/ICTBA
MOWCKa, aHaJIHM3a U
UHTEpIpeTauy nHHOpMaluu
1 UHGOPMaAIMOHHbIE
TEXHOJIOTUH JIJIS1 BBITTOJIHEHUS
3a/1a4 nmpodeccruoHanbHON
NeSITeNbHOCTH,

JIP 33 chopMHrpOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 0OLIECTBEHHOW MPAKTHUKH, OCHOBAaHHOI'O Ha
JManore KyJiabTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM MUDE;

JIP 34 coBeplieHCTBOBaHUE S3BIKOBOU U
YUTATEIbCKOM KYJIBTYphI KaK CpeCcTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMH U TO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HayYHOU JeSITeIbHOCTH,
TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U
B IpyMIIE.

MP 21 BiazneTs HaBbIKaMH MOJIYYEHHUS HHPOPMALIUH
U3 HCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYUIECTBIISATh OUCK, aHAIN3, CHCTEMATHU3aLIUIO U
UHTEpHpeTanrio HHPOPMALIMU Pa3IMYHBIX BUJIOB U

I1P6 05 ymeTh onepupoBaTh NOHITUSAMMU: pallMOHAIbHAS
(GyHKIMA, TOKa3aTenbHas QYHKIUS, CTeNeHHas QyHKIMS,
norapudmuueckas GyHKIUS, TPUTOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE (PYHKIMH; YMETh CTPOUTH TpaduKu
M3Y4YEHHBIX (DYHKIIMH, UCTIONb30BaTh IpaPUKU Ipu
M3Y4YEHHUHU IIPOLECCOB U 3aBUCUMOCTEM, TP PEIICHNUH 33]a4
W3 IPYTUX yU4eOHBIX MPEAMETOB U 3a/a4 U3 peaabHON
KHU3HH; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKY
BEJTMYUHAMU;

IIPy 07 ymeTh onepupoBaTh MOHATUSIMU: TOXKIECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTh YPaBHEHU, HEPABEHCTB U CHCTEM,
palnyoHaIbHbIE, UPPALlMOHAIbHBIE, I0KA3aTEIbHBIE,
CTENEeHHbIE, JJorapuPpMUUecKue, TPUTOHOMETPUYECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHUE pPEUIaTh
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dbopM TpeCTaBICHNUS;

MP 22 co3maBaTh TEKCTHI B Pa3IMYHBIX (hOpMaTax C
y4eTOM Ha3HaueHUs: HHPOPMAIUU U LIETICBOM
ayJIMTOpUH, BBIOUpas ONTUMAILHYIO POpMY
MIPE/ICTABJICHUS U BU3YaJIU3allUH;

MP 23 onieHMBaTh 10CTOBEPHOCTD, JISTUTUMHOCTD
uH(pOpMaIUH, €€ COOTBETCTBUE TPABOBHIM H
MOPAJIBHO-3TUYECKUM HOPMaM;

MP 24 ucnonbs30BaTh cpeAcTBa UHPOPMALIMOHHBIX 1
KOMMYHUKAIIMOHHBIX TEXHOJIOTUIN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX 1
OpraHM3aIMOHHBIX 33a7a4 ¢ COONII0IeHHEM TpeOOBaHMI
SPrOHOMHUKHU, TEXHUKUA O€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus], MPaBOBbIX U STHYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

MP 25 BiaieTh HaBbIKaMHU PACIO3HABAHUS U 3aITUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€301MacHOCTH

YPAaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIBIO
Pa3IUYHBIX IPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIApaMETPOM; IIPUMEHATh YPABHEHUS,
HEPABEHCTBA, UX CUCTEMBI [l PEIIECHUS MaTEMATUUECKUX
3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKu U pealbHON
KHU3HU;

IIPy 16 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMHU:
JBUKCHHE, TapAJUICIbHBINA IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, IPEOOpa3OBaHUE
1o 06us1, Mo100HbIe (GUTYphl; YMEHUE PACIIO3HABATh
paBHbIe U 10/I00HBIE (GUTYPBI, B TOM YHUCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCII0JIb30BATh
r€OMETPUYECKHUE OTHOIICHUS, HAXOJUTh T€OMETPUUECKUE
BEJIMYMHBI(JUIMHA, YTOJI, IJIOLIa/(b, 00bEM) IIPU PELICHUN
3aJa4 U3 APYruX y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU;

OK 03. [InanupoBath u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JUYHOCTHOE Pa3BUTHE,
MpeNPUHIMATETBCKY IO
JeSITeIILHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS T10
(buHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsX;

JIP 12 chopMUpPOBaHHOCTh HPABCTBEHHOTO CO3HAHUS,
STHUYECKOTO TIOBEJICHUS;

JIP 13 criocoOHOCTh OlLIEHUBATh CUTYAIIUI0 U
MIPUHUMATH OCO3HAHUE PEUICHUS, OPHCHTHUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

JIP 14 oco3HaHue TMYHOTO BKJIaJla B IOCTPOEHUE
YCTOWYMBOTO OyayIIETO;

JIP 15 0TBETCTBEHHOE OTHOLIEHHE K CBOUM
pOIUTENSM U (WIIK) IPYTUM YJI€HaM CEMbHU, CO3/IaHUIO
CEMBbH Ha OCHOBE OCO3HAHHOTO MIPUHSTHS [IEHHOCTEH
CEMEIHOMN KU3HU B COOTBETCTBHUH C TPAIUIIUIMHU
HapoaoB Poccuu;

MP 36 camOoCTOSITENBHO OCYLLECTBIISATD
MO3HABATEIIBHYIO JCSITEIILHOCTD, BBIBIIATH MPOOJIEMBI,
CTaBUTh ¥ POPMYITUPOBATH COOCTBEHHBIE 33]1a41 B

ITP6 03 ymeTh onepupoBaTh NOHITHSAMMU: PallMOHAIbHBIE,
HppalOHaNIbHbIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
JorapupMUUECcKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHITHSIMH: MHOTOI'PaHHUK,
ceueHre MHOTOTpaHHMKa, Ky0, mapaienenumnes, Ipu3ma,
nupamuia, Gurypa ¥ HOBEpXHOCTh BPAICHUs, IUIUHID,
KOHYC, 1ap, cepa, ceueHus: Gurypsl BpalieHus,
IUIOCKOCTb, Kacaroliasics chepsbl, IINHAPA, KOHYca,
IJIOLIA/1b TIOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA,
HWIMHAPA, II0Iaabs cepbl, 00beM Kyba, MpsIMOYTOJIbHOTO
napajuiesienuneaa, TupaMubl, IpU3MbL, [IIMHAPA, KOHYCA,
nrapa; yMeHue u300paxaTb MHOTOIPAaHHUKH U
MMOBEPXHOCTHU BpAIllEHUs, UX CEUEHUS OT PYKH, C TOMOIIbIO
YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPE/CTB;
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00pa3oBaTesbHON JeATEILHOCTH U KU3HEHHBIX
CUTyalusX;

MP 37 camMOCTOSTENBHO COCTABIIATH IIJIaH PELICHUS
po0OJIEMBI C YU€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPECTaBICHUN;

MP 42 naBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD, OLIECHUBATD
COOTBETCTBUE PE3YJIbTATOB LIESAM

MP 43 Biagers HaBBIKAMH [I03HABATEIILHON
peduiekcuu Kak 0CO3HaHUS COBEPIIAEMbIX JEHCTBUI U
MBICJIUTEIIbHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBaHUI; UCIIOJIB30BATh MPUEMBI PEPIICKCHH IS
OIICHKH CUTYyaIlMH, BEIOOpA BEPHOTO PEIICHUS;

MP 44 ymeTb OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

JIP 38 cdopmMupoBaHHOCTH BHYTPEHHENH MOTHUBALIUH,
BKJIFOYAIOITUH CTPEMIICHHUE K JTIOCTHUKEHUIO 1IeJIU U
ycrnexy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE
JIEMCTBOBATH, UCXO/ M3 CBOMX BO3MOKHOCTEM;

JIP 39 chopMupoBaHHOCTH SMIATHH, BKIIOYAIOIIEH
CIOCOOHOCTH TOHUMATh AMOIIMOHAIIEHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPH OCYIIECTBICHUH
KOMMYHHUKAIUHU, CHOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

JIP 40 chopMHUpPOBAaHHOCTH COIIMAIBHBIX HABBIKOB,
BKITIOUAIOITUX CITIOCOOHOCTh BHICTPANBaTh OTHOLICHUS
C APYTHMHU JIIOABMU, 3200TUTCSI, POSIBIISATH HHTEPEC U
pazpeniatb KOHQIUKTHI

YMEHHE paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh IPABUIIbHbIE MHOTOTPAHHUKH;
ITP6 13 ymeTh onepupoBaTh NOHITUIMMU: NIPAMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOD,
KOOpPJMHATBl BEKTOPA, CKAISIPHOE POU3BEICHUE, YTl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BEKTOpA Ha YMCJI0; HAXOUTH C IIOMOILBIO N3YYEHHBIX
(bopMyJ1 KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEX]y IByMSI TOUKaMU;

OK 04. DpdextuBHO
B3aMMO/IEVICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaHJIE;

MP 09 Bnanets HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKON POEKTHOM U COLMAIIBHOU
JIeSITCIILHOCTH;

MP 30 noHMMAaTh M UCNOIB30BATH IPEUMYIIIECTBA

IIP6 8 ymeTs onepupoBaTh NOHATUAMU: CIIyYalHBIN OIBIT U
ciryyaifHoe coObITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMEHUE BBIYHCIIATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpadMUecKUX METOJIOB; MPUMEHSITh (POPMYJIBI CIOXKEHUS U

17




KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

MP 32 npuHUMAaTh 11€JIM COBMECTHOM JI€SITEIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€
JIOCTHKEHUIO: COCTABIIATH IUIAH NEHCTBUN,
pacnpenensaTh pojiau ¢ yueTOM MHEHUN yUYaCTHUKOB,
00Cy»k/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

MP 07 koopAMHUPOBATH U BBINOJIHATH paboTy B
YCIIOBUSIX PEAIBHOTO, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

MP 35 ocymiecTBIsITh HO3UTUBHOE CTPATETUYECKOE
MIOBE/ICHNE B PA3JINYHBIX CUTYaLUSX, IPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM
MP 45 npuHUMaTh MOTHUBBI U ApPIYMEHTBI APYTUX
JIOJEH NPU aHaIU3€ PE3yJIbTaTOB AESATEILHOCTH;
MP 48 npusHaBaTh cBOE IPaBO U MPABO JIPYTUX
JIFOJIeH Ha OIINOKU;

MP 49 pa3BuBaTh CHOCOOHOCTH IOHUMATh MUP C
MO3ULUH IPYrOro YeJIOBEKa

YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(opMyJIbl IPU PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJINYMHAMU; YMEHHE IPUBOAUTH IIPUMEPHI OSIBICHUS
3aKoHa OOJBIINX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

IIPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHAMHU:
CTEIIEHb C LIEJIBIM [T0Ka3aTesleM, KOPEHb HaTypajbHOM
CTENEHHU, CTENEHb C PallMOHAIbHBIM IIOKa3aTeJIeM, CTETIEHb
C JIeHICTBUTENBHBIM [TOKa3aTeseM, JJorapudm vucia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONIEpUPOBATH MOHATHIMU: IpaduK
¢byHkmu, oOpaTHas QYHKIHS, KOMIIO3UIUS (YHKIUH,
AuHeNHas pyHKIUs, KBapaTu4Has GYHKLHUS, CTEICHHAs
(GYHKIHSA C TIETBIM TI0Ka3aTeNIeM, TPUTOHOMETPHYECKUE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH,
NoKa3aTeNbHas U jorapudpmMudeckast GyHKIIUN; YMEHUE
CTpOUTH Tpaduka QyHKIHI, BBITOIHATH IPeO0Opa3oBaHUs
rpagukoB PyHKIMH; YMEHHE UCTIOIB30BaTh rpaduKu
GyHKUMH 1715 U3y4YeHHUs IPOLIECCOB U 3aBUCUMOCTEN NpU
pelIeHNH 3314 U3 IPYTUX y4eOHbIX IPEAMETOB U U3
peasbHOM JKU3HU; BhIpaXkaTh (OpMyIaMH 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU; CBOOOIHO ONEPUPOBATH MOHATUAMU:
YEeTHOCTh (DYHKIINH, IEPUOAUYHOCTD (DYHKIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKITUH,
9KCTpeMyM (YHKIMU, HanOoJIbllIee U HaMMEHbIIIee
3HauYeHUe (PYHKIMH Ha IPOMEXKYTKE; YMETh IIPOBOJUTD
uccieoBaHue GyHKIMHM; YMETh HCIOIb30BaTh CBOMCTBA U
rpaduky GYHKINU ISl pEIISHHsI YpaBHEHHH, HEPAaBEHCTB U
3aJa4 Cc napaMeTpaMu; n300paxaTb Ha KOOPJHUHATHON
IIJIOCKOCTH MHOKECTBA PELIEHU! YpPaBHEHU, HEPABEHCTB U
UX CUCTEM;
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OK 05. OcymiecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0coOeHHOCTeN
COILIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa;

JIP 16 >creTtnyeckoe OTHOLIEHUE K MUPY, BKIIIOUast
3CTETUKY ObITa, HAYYHOI'0 ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX
OTHOIIICHU;

JIP 17 ciocoOHOCTh BOCTIpUHUMATD PA3JIMYHbIE BUJIbI
UCKYCCTBA, TPAJULMH U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OILLYIAaTh YMOLUOHAILHOE BO3/ICHCTBUE
UCKYCCTBA;

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTHU U
o0111ecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
THUYECKHX KYJIbTYPHBIX TPAJAULIUI U HAPOIHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTb K CAMOBBIPA’KEHUIO B Pa3HBIX
BUJIAX MUCKYCCTBa, CTPEMJICHHE MIPOSBIISTH KaueCcTBa
TBOPYECKOM JINYHOCTH;

MP 26 ocymiecTBiIsITh KOMMYHHKAIIMU BO BcexX chepax
KHU3HH,

MP 27 pacnio3HaBaTh HeBepOabHbIE CPE/ICTBA
OOLIeHMs], TOHUMAaTh 3HAUE€HUE COLIUANIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKM KOH(DIUKTHBIX CUTyallui
¥ CMATYATh KOH(DIUKTHI;

MP 29 pa3BepHyTO U JOTMYHO U3J1araTb CBOIO TOUKY
3pEHUs C UCNOIb30BAHUEM SI3bIKOBBIX CPEJICTB

IIPy 12 ymeTh onepupoBaTh NOHITUSIMU: CPETHEE
apupmeTHyecKoe, MeJuaHa, HauboJbIllee U HauMEHbIIee
3HAUEHUs, pa3Max, IUCIEPCUs, CTAaHIapTHOE OTKIIOHEHHE
YHCIIOBOTO HA0OPa; yMETh U3BJIEKaTh, UHTEPIPETUPOBAThH
nH(OpMAIINIO, TIPEACTABICHHYIO B TAOIMIIaX, HA
Juarpammax, rpadukax, OTpaxkarollyto CBOMCTBA pealbHbIX
MIPOIIECCOB U SIBJICHUI; TIPEACTABIATH HHPOPMALIUIO C
IIOMOILBIO TAOJIMI M JUarpaMM; UCciIe10BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

I1P6 09 ymeTs onepupoBaTh NOHITUSAMU: TOUKA, IIpsIMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBINA yTod,
CKPEILMBAIOIINECS IPSIMbIE, TapAIIIEIbHOCTD U
HEePIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXTY
IPSIMBIMH, YTOJI MEKIY MPSIMON U TUNIOCKOCTbIO, YIOJ
MEXIY IUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU 0 TIIOCKOCTH,
paccTosiHue MEXy NPSMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMH; YMETh UCIOJIb30BaTh MPU PEIIEHUH 3a/1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MHUPA;

OK 06. ITposiBasiTH
IPaKIAHCKO-TTATPUOTUUECKYIO
MO3UIINIO, TIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPaJUILIMOHHBIX
00IIIeUeTI0BEYeCKIUX
LICHHOCTEH, B TOM YHCJIE C
Y4ETOM FapMOHM3AIUN
MEKHAIIMOHAIIBHBIX U

JIP 02 oco3HaHne CBOMX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, yBaKE€HHE 3aKOHA U IIPABOIOPSIKA;
JIP 03 npuHATHE TPaJUIIMOHHBIX HAIIMOHAIBHBIX
0011e4eI0BEUYECKUX TYMaHUCTUUECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

JIP 04 roTOBHOCTBH IPOTUBOCTOSITH UAECOJIOTUH
HKCTpEMH3Ma, HallMOHATU3Ma, KCeHOPOoOHH,
JUCKPUMMHALIMM 110 COUAIBHBIM, PEIUTHO3HBIM,
PacoBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

ITP6 12 ymeTs onepupoBaTh NOHITHAMMU: IPAMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPJANHATHI TOUKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE IIPOU3BEICHUE, YTOJI
MEXKy BEKTOPAMH, CYMMa BEKTOPOB, IPOU3BEICHNE
BEKTOPA HA YUCJIO; HAXOAUTH C ITOMOILBIO U3YYEHHBIX
(hopMyI1 KOOpAUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE
MEXIY IBYMs TOUKaMHU;

I1P6 14 ymeTs BbIOUpaATh MOAXOASIINN N3yUYEHHBIH METOT
JUIs peLIeHUs 3a/1a4, PACIIO3HABATh MATEMATHUECKUE
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MEXPEJIUTUO3HBIX
OTHOLLUEHUH, TPUMEHSATh
CTaHJapThI
AHTUKOPPYIILIUOHHOTO
MOBEICHUS;

JIP 05 roTOBHOCTH BECTH COBMECTHYIO JI€ATEIBHOCTh B
MHTEpecax rpakJaHCKoro 00IIecTBa, y4acTBOBAThH B
CaMOYIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHMU3aIH U JETCKO-IOHOIIECKUX OpraHU3aIusX;
JIP 06 ymeHue B3auMOJICHCTBOBATh C COLIMAIbHBIMU
MHCTPYMEHTAMH B COOTBETCTBUU C X QYHKIUSIMU U
Ha3HAUYCHHEM;

JIP 07 roTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU
JeSITEIIbHOCTH;

JIP 08 chopMHpOBaHHOCTH POCCUMCKOM IpakIaHCKOM
UJEHTUYHOCTH, TATPUOTU3MA, YBAXKCHHS K CBOEMY
Hapoy, YyBCTBA OTBETCTBEHHOCTH repena PoauHoii,
TOPJOCTH 32 CBOM Kpal, CBOK POJMHY, CBOU SI3bIK U
KyJbTYpY, IPOIIJIOE U HACTOSIIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

JIP 09 1ieHHOCTHOE OTHOLICHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, HICTOPUUYECKOMY U IPUPOJHOMY HACIIEIUIO,
naMATHUKaM, TpaJulusIM HapoaoB Poccun,
noctuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYIE;

JIP 10 uneitnas yOex1€HHOCTh, TOTOBHOCTD K
CITY>KE€HHUIO M 3alIUTE OTEYECTBA, OTBETCTBEHHOCTH 3a
ero cyanoy;

MP 09 oBnageHre HaBbIKAMU yU4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JIeATEITbHOCTH

(akThl 1 MaTEeMaTUYECKHE MOJICNIN B TIPUPOAHBIX U
OOLIECTBEHHBIX ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTH
IIpUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKON U
MUPOBOU MaTEMAaTUYECKON HAYKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMU: CITyYalHBIM OTBIT
U CcllydaiiHOe COOBITHE, BEPOSITHOCTh CIIy4YalfHOTO COOBITHS;
YMETb BBIYMCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaUuecKux METOA0B; IPUMEHSITH (POPMYJIbI CIIOKEHHS U
YMHOXKEHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(hopMyIIBI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YaifHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI MOSBICHUS
3aKOHa OOJIBIINX YKMCET B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

OK 07. CogeiicTBoBaTh
COXPAHEHMIO OKPY KAIOIIEeH
Cpelibl, pecypcocOepexeHuio,
MPUMEHSTH 3HaHUs 00
M3MEHEHHUHU KJIMMaTa,
TPUHIUIIBI O€PEHKINBOTO

JIP 30 "He mpuHUMATH IEUCTBHS, MPUHOCSIIEE BPE
OKpYXaroIlIeH Cpeae;

JIP 31 ymeTh porHo3upoBaTh HEOIArONpUsTHHIE
HKOJIOTUYECKUE MTOCIIEACTBUS IIPEAIIPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

JIP 32 pacumpuTh ONbIT A€ATENbHOCTH

I1P6 04 ymeThb onepupoBaTh NOHIATUIMU: (PYHKIINS,
HenpepbIBHast (PyHKIMS, TPOU3BOIHAS, TEPBOOOpa3Has,
oTpesieNIeHHbI HHTETPaJl; yMETh HAXOIUTh MPOU3BOIHbIE
JIEMEHTAPHBIX (DYHKIHM, UCTIONB3YS CIIPaBOYHbIE
MaTepuasbl; UCCIE0BATh B MPOCTEUIINX CiayvasX QyHKIUN
Ha MOHOTOHHOCTb, HAXOJMTh HauOoJIbIlIee M HAaUMEHbLIee
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MIPOU3BO/ICTBA, 3(P(HEKTUBHO
JIEWCTBOBATh B UPE3BbIYANHBIX

CUTyalusIX;

HKOJIOTMYECKOM HAIIPaBJICHHOCTH;

MP 05 pa3zpabaTbIBaTh IIaH peuIeHUs MTPOOJIEMBI C
Y4ETOM aHaJIN3a UMEIOLINXCS MaTEpUAIbHBIX U
HeMaTepualbHBIX PECYPCOB;

MP 17 ocy1iecTBIATh LeJI€HAIIPaBICHHBII IOUCK
NepeHoca CpeiCTB U CIIOCOOOB JIEHCTBUS B
po(heCcCHOHATBLHYIO CPeNy;

MP 18 yMeTh NEepeHOCUTD 3HAHUSI B TTIO3HABATEIIbHYIO
U IIPaKTUYECKYI0 00J1aCTU KU3HEAEITEIbHOCTH;

MP 34 npenyaraTh HOBbIE POEKTHI, OLICHUBATH UACH
MO3UIIMA HOBU3HBI, OPUTUHAIILHOCTH;

MP 38 naBath OIIEeHKY HOBBIM CUTYAIIHsIM, BHOCUTh
KOPPEKTUBBI B 1€ITEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YIHTATOB LEISIM

3Ha4YeHue PYHKUIUH; CTPOUTH IpaUKH MHOTOUICHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHUYECKOro aHaJIN3a;
MPUMEHSTH MPOU3BOAHYIO NP PEIICHUH 33124 Ha
JBYDKEHUE; pelllaTh IPAaKTUKO-OPUEHTUPOBAHHbIC 3a/1a4l Ha
HauOoJblIee U HAMMEHbIIIEEe 3HAYCHUS, HA HAX0XKICHHE
IIyTH, CKOPOCTH U YCKOPEHMUSI;

IIp6 11 ymeTs onepupoBaTh NOHATUSAMU: IBUKEHUE B
IPOCTPAHCTBE, 110100HbIE (QUTYPBI B IPOCTPAHCTBE;
MCITOJIB30BaTh OTHOILICHUE IIJIOMAAEH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYD MIPHU PEIICHUU 33]1aY;

IIP6 12 ymeTh BBIUUCIATH TEOMETPUUECKUE BETUIMHBI
(MHa, yrou, miomaab, 00beM, IIoa b HOBEPXHOCTH),
UCTIOJIb30BaTh H3Y4YECHHBIE ()OPMYJIIBI M METOIBI;

IIK 1.1. OcymiecTBiaATh
cOOp TaHHBIX IS
BBISIBIICHUS TPEOOBaHUH K
TUITOBOM
MH(OPMALMOHHOM
CHUCTEME B COOTBETCTBHUU C
TEXHUYCCKHUM 3aJaHUCM.

JIP 25 rOoTOBHOCTH K aKTUBHOM JI€ATEIILHOCTH
TEXHOJIOTMYECKON M COLMAaIbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U
CaMOCTOATENIbHO BBINOJIHATH TAKYIO AESTENbHOCTD;

JIP 34 coBepiiieHCTBOBAHHE SI3BIKOBON U YMTATEIIbCKOM
KYJBTYpbI KaK CPEJICTBA B3aUMOJECIHCTBUS MEKITY JIFOIbMHU
Y TIO3HAHUS MUDA;

JIP 35 oco3HaHMEe NEHHOCTH HAYYHOU JESTEIBbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO AESATEIbHOCTh MHANBUAYAIBHO U B
TpyIIIe.

MP 04 BbISBIATh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaEeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTb, OLIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHHUBATh PUCKHU
MOCJIE/ICTBHH 1€SITEIbHOCTH;

MP 11 oBnasieHre BUIaMu AEATEIbHOCTH MO MOTYYEHUIO
HOBOTO 3HAHMsI, €0 UHTEPIIPETALINH, TPEOOPA3OBAHUIO U

IIP6 01 BnazeTs METOAAMM JI0KA3aTEIbCTB, aJrOPUTMAMU
pelieHus 3agad; yMeTb (OPMYJIMpOBATH OIpeesICHHs,
aKCUOMBl U TEOpEMBl, TNPUMEHSTh UX, MPOBOAUTH
JI0Ka3aTeIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymers onepupoBaTh MOHATUSAMHU: CTENEHb UYUCIA,
JorapupM YHciIa;, YMEHHE BBIIOJHATH  BBIYMCICHHS
3HAYEHHUI U TIPeoO0pa3oBaHU BBIPAXKEHUN CO CTENICHSMU U
jgorapupmamu, Mpeodpa3zoBaHHe JIPOOHO-pAIMOHATBHBIX
BBIPAJKECHU;

[1PG 06 ymeTsb pemiath TEKCTOBbIE 33/1a4d PAa3HBIX TUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJIM M YacTH, Ha [BIKECHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH 3a7aydl U3
o0yacTu ynpapieHHs JINYHBIMU U CEMEUHBIMU (PHHAHCAMHU );
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCIIOBHIO 3aJlayM, HCCIIEN0BaTh MOIYYEHHOE
pellIeHre U OLlEHNBATh MPaBI0NOJ00HOCTb PE3yJIbTaTOB;
IIP6 12 yMeTp BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
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MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYAIUSIX, B TOM
qucyIe IPU CO3/1aHUM YUE€OHBIX U COLMANIbHBIX ITPOEKTOB;

(mmHa, yromu, IUomanb, 00bEM, IUIOIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymerb BBIOMpaATh MOAXOISIINA U3yYCHHBIH METO]
JUIs pellleHus 3aJadd, pPaclio3HaBaTb MaTeMaTUYECKUe
(GakTel M MaTeMaTHYeCKUe MOJEIM B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; YMEHHUE IPUBOJUTH
IIpUMEPBl  MATEMaTH4YECKUX OTKPBITHM POCCUHCKOH H
MHUPOBOM MaTeMaTH4YE€CKON HAYKH;

IIPy 06 ymerb cBOOOJHO ONEPUPOBATH HOHATHAMM:
CTENEHb C II€JIbIM II0Ka3aTejaeM, KOpPEHb HaTypalbHOU
CTENEHH, CTEIEHb C PAl[MOHAJIBHBIM [10KA3aTEJIeM, CTEIIEHb
C JICMCTBUTENIbHBIM IIOKa3aTesIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

IIPy 08 ymeTs cBOOOIHO ONEPUPOBATH MOHATUIMU: TpapuK
¢byHkiuu, oOpaTtHas QYHKIMS, KOMIO3ULUA (DYHKIMH,
nuHeWHas (QYHKIMSA, KBaJIpaTu4Has (QyHKIUS, CTEreHHAs
(GyHKIMSA C LEeIbIM IOKa3aTesleM, TPUTOHOMETPUYECKHe
¢yHKUIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (QYHKIHH,
roKaszaTeibHass W JjorapudmMuyeckas (QyHKIIUH; YMEHHE
CTpOUTh rpaguka (yHKIUH, BBIIOJHATH NpPeoOpa3oBaHUs
rpa¢pukoB (yHKIHMI; yMEHHE HUCHOJIb30BaTh TIpaduKH
GyHKUIMR U1 U3y4deHUs MPOLECCOB M 3aBUCUMOCTEH mpu
pelleHny 3a7ad U3 JpYrux Y4eOHbIX NPEIMETOB M U3
pearbHOM JKM3HM; BbIpaXaTb (OpMysiaMH 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh MOHATHUIMU:
cpeaHee apudmeTHyeckoe, MeaMaHa, HauOoJbllee U
HauMeHbIllee 3HaYeHUs, pa3Max, JUCIepCcHusi, CTaHJapTHOE
OTKJIOHEHHE JJIsi ONMCAaHUS YHUCJIOBBIX IaHHBIX; YMEHHE
HCCIIEI0BaTh CTAaTUCTUYECKHE [JaHHBIE, B TOM YHCIE C
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MPUMEHCHHEM Tpa@UiYecKuX METOJOB U JIIEKTPOHHBIX
CPEJICTB; rpaduyecku HCCIIEN0BATh COBMECTHbBIE
HAOMIO/IEHUs C TOMONIbIO JHarpaMM pacceuBaHUs U
JIMHEHHOM perpeccuy;

I[Py 18 ymers MopenupoBaTh peajbHble CUTyalldd Ha
SI3bIKE MAaTEMaTHKH; COCTaBIIATh BBIPAKECHHUSI, YpPAaBHEHMS,
HEpPAaBEHCTBA W MX CHUCTEMBl IO YCIOBHUIO 3aJayd,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIH C MCIOJb30BaHUEM
anmapara aireOpbpl, HHTEPIPETHUPOBATH  MOTYUYEHHBIN
pe3yabTaT; CTPOUTh MATEMAaTHUYECKUE MOJEIH C MOMOIIBIO
F€OMETPUUYECKHUX MOHATHN U BETMYUH, PEIIaTh CBA3aHHBIC C
HUMU NPaKTUYECKUE 3a/lay; COCTABIIATh BEPOSTHOCTHYIO
MOJIeNIb M HWHTEPIPETHPOBATH TOJYUYCHHBIH PpPE3yJIbTaT;
pemaTh TpUKIaAHbIC 3a/1a4d CPEACTBAMU MAaTEMAaTUUECKOTO
aHajiM3a B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKOTO U
(hU3HUECKOTO XapaKTepa;

Py 19 ymets BbIOUpATH MOAXOISAIINI METOT SISl PEIICHUS
3a/1a4d; TOHUMaHUE 3HAYMMOCTH MAaT€MAaTUKU B U3yYEHUHU
MPUPOJHBIX M OOIIECTBEHHBIX TMPOIECCOB M SIBICHUU;
yMEHHUE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPbl MATEMAaTUYECKUX
OTKPBITUH PYCCKOW U MUPOBOM MaTEMATHYECKOW HAYKH

IIK 1.2. Pa3pabatsiBaTh
MIPOTOTHITHI
MH(POPMALMOHHBIX
CHCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHuEM

JIP 25 roToBHOCTH K aKTUBHOH JEeITEILHOCTH
TEXHOJOTMYECKOW U COLIMAIbHOM HAITPaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TaKYyIO JEATEIbHOCTb;

JIP 34 coBepileHCTBOBAHUE SI3bIKOBOM U UMTATENIbCKOU
KYJIbTYPBI KaK CPEJCTBA B3AUMOACHCTBHS MEXKY JIFOJbMH
Y TIO3HAHUS MUPA;

JIP 35 oco3HaHMe [IECHHOCTH HAYYHOU JIEATEIbHOCTH,

IIP6 01 BnazeTs METOAAMM J10KA3aTEIbCTB, aIrOPUTMaMU
pelieHus 3anay; yMeTb (OpMyIHpOBaTh OIpPENEICHMUS,
aKCHOMBI U TEOpPEMBI, MPUMEHITh WX, MPOBOJIUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYXKACHUS B XOJI€ PELICHUS 3a1a4;
IIP6 02 ymeTs omepupoBaTh MOHATHUAMH: CTENEHb YHCIIA,
jgorapudmM 4YHWCla; yMEHHE BBINOJIHATH  BBIYMCIICHUS
3HaYeHUH U MpeoOpa3oBaHMM BBHIPAKEHUN CO CTETEHSAMHU U
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TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO U

HCCICA0BATCIILCKYIO ACATCIbHOCTE HHAUBHUAYAJIbHO U B

rpymIe.

MP 04 BbISBIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B

paccMaTpruBACMBIX ABJICHUAX,

MP 06 BHOCUTH KOPPEKTUBBI B I€SITEILHOCTD, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB 1IEJISIM, OLICHUBATh PUCKHU

HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH,

MP 11 oBnajienre BUJIaMH JIEATEILHOCTH TI0 MOJTYUYEHUIO
HOBOTO 3HaHMSI, €0 UHTEPIIPETALUU, IPEOOPA30BAHUIO U
MIPUMEHEHHUIO B PA3TUYHBIX YUYCOHBIX CUTYAIHSIX, B TOM

YHCIIe IPU CO3JaHUU YI€OHBIX M COIUAIBHBIX TPOEKTOB;

norapupmamu, mpeodpazoBaHUE IPOOHO-PAIIMOHATBHBIX
BBIPAXKCHHUI;

ITP6 06 ymeTh pemath TEKCTOBBIC 3a7a4  Pa3HBIX THUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJIM M YacTH, HAa JBUKCHHE,
paboTy, CTOMMOCTh TOBapoOB W YCIYT, HAJOIM 3a7aydl U3
00J1aCTH yIpaBjIeHUs JIUYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M HX
CHCTEMBbl IO YCJIOBHIO 3aJjaud, MUCCIEOBaTh MOJYy4YEHHOE
peleHne U OLEHUBATh IPaBAONOJ00OHOCTh Pe3yJIbTaToB;
IIP6 12 ymeTh BBIYUCIATH TI'€OMETPUYECKUE BEIUYUHBI
(nmHAa, yroi, IUIOMAAb, 0OBEM, IUIOIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymers BbIOMpaTh NOAXOASIINN U3YYEHHBIN METO/
JUIs  pellleHus 3aJauyd, paclio3HaBaTh MaTeMaTHUYeCKue
(GakTel M MaTeMaTHYeCKHe MOJEIM B MPHUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYyCCTBE; YMEHHUE NMPHUBOIUTH
MIpUMEPBl  MATEMAaTHYECKUX OTKPBITHM POCCUHCKOW H
MHUPOBOM MaTeMaTUYECKOW HAYKH;

Py 06 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSIMU:
CTENEeHb C IeJIbIM I[I0Ka3aTejaeM, KOpPEeHb HaTypalbHOU
CTETEHH, CTENEHb C PAl[MOHAIBHBIM [TOKA3aTEIEM, CTENIEHD
C JIEHCTBUTENIbHBIM IOKa3aTeNieM, Jorapudm 4ucia, CUHYC,
KOCHHYC U TAaHT€HC IPOU3BOJIBHOIO YHCIIA;

ITPy 08 ymeTb cBOOOAHO ONEpUPOBATh MOHATHAMHU: rpaduK
¢byHkuuu, oOpaTtHas QYHKIMS, KOMIO3ULUSA (DYHKUIMH,
nuHeWHas (QYHKIMS, KBaapaTudHas (QyHKIUS, CTEreHHAs
(GyHKIMS € LeNbIM I0Ka3aresieM, TPUTOHOMETpUYECKHe
¢byHkuuu, oOpaTHble TPUTOHOMETpUYECKHe (DYyHKIMH,
ToKaszaTeibHass ©u JjorapudmMuyeckas (QyHKIIUH; YMEHHE
CTpouTh Tpaduka (QYyHKIHHA, BBIIOJHATH MPeoOpa3zoBaHUs
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rpadukoB (yHKIMN; yMEHHE WCIOIb30BaTh TrpauKu
GbyHKUIUR U1 U3y4deHUsl MPOLECCOB M 3aBUCHMOCTEH mpu
pelleHny 3afad U3 JPYruxX Y4eOHbIX MPEIMETOB U U3
peaIbHON KU3HU; BBIpaKaTh (opMyramMu 3aBHCUMOCTH
MEX]ly BEIMYMHAMU;

I[Py 12 ymerpb CBOOOAHO ONEPUPOBATH TOHITHSIMU:
cpenHee apudMeTHYECKoe, MeauaHa, HauOoIbllee U
HauMEHbIlIee 3HAUeHUs, pa3Max, JUCIepCHUs, CTaHIapTHOE
OTKJIOHEHHE [IJisl OMHCAHWS YHUCIOBBIX IaHHBIX; YMEHHE
UCCIIEIOBaTh CTATUCTHYECKUE TaHHBIE, B TOM YHCIE C
NPUMECHCHUEM TpapuYecKhuX METOJAOB U OIJICKTPOHHBIX
CPEICTB; rpaduyecku HCCIIEIOBATh COBMECTHBIE
HaOJIOZIGHUSI C TIOMOIIBIO JHarpaMM pPAacCEUBaHHS U
JIMHEHHOM perpeccuy;

I[Py 18 ymerb MonenupoBaTh pealbHBIE CUTYallUd Ha
SI3BIKE MATEMATHUKH; COCTABJISITh BBIPAKCHHS, YPABHCHHS,
HEpaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1a4H,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJIENH C HUCHOJIb30BaHUEM
anmapara  ajreOpbl, HHTEPIPETHUPOBATH  TOTYUSHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJENH C MOMOIIBIO
TeOMETPUUYECKUX TOHSATUN U BETWYHH, PEIIaTh CBSI3aHHBIC C
HUMHU TPAKTUYCCKUE 3a/1adM; COCTABIIATH BEPOSTHOCTHYIO
MOJICTTb W HWHTEPIPETHUPOBATH TOJYUYCHHBIH pE3yNbTaT;
peliaTh IPUKIaTHbIE 33Ja4l CPEICTBAMUA MAaTEMATHIECKOTO
aHaM3a B TOM YHCJIE COIHAIBHO-)KOHOMHYECKOTO H
(hU3UIECKOTO XapaKTepa;

TPy 19 ymeTh BBIOMPATH TOIXOSIINI METOT [T PEIICHUS
3aJ1a4¥; MOHMMAaHUE 3HAYMMOCTH MATEMAaTHKU B U3YYCHUU
MPUPOJHBIX W OOIIECTBEHHBIX IPOIECCOB U SIBJICHHUIA
yMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKHU B
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HCKYCCTBE, YMEHHE MPUBOJAUTH MPUMEPHl MATEMATUUYECKUX
OTKPBITUH PYCCKOM M MUPOBOM MaTEMAaTH4YECKOW HAYKH

IIK 1.6.. Pa3BeprbiBarh
paboune MecTa
WH(OPMAIMOHHBIX CUCTEM
y 3aKa3yuKa.

JIP 25 roTOBHOCTH K aKTUBHOH JI€SITENLHOCTH
TEXHOJOTMYECKON U COLIMAIbHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TaKylO JIEATEIbHOCTD;

JIP 34 coBepilieHCTBOBAHUE SI3bIKOBOM U YMTATEIIbCKOM
KYJIbTYPbI KaK CPEJICTBA B3aUMOJACHCTBUS MEXKY JIFOJbMU
Y MMO3HAHUS MUPA;

JIP 35 oco3HaHue IEHHOCTH HAy4YHOU JAEeSTEeIbHOCTH,
TOTOBHOCTbH OCYUIECTBIIATh NPOCKTHYIO U
HCCIIENIOBATENIbCKYIO ACSATEIbHOCTh MHANBUIYAJIbHO U B
rpyImre.

MP 04 BbISBIATh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B
paccMaTpUBAEMBIX SBJIECHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B I€SITEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUN ACATEIBHOCTH;

MP 11 oBnajieHre BUIaMH ACATEIbHOCTH MO MOTYYECHUIO
HOBOTO 3HaHMSI, €0 UHTEPIIPETALNU, TPEOOPA3OBAHUIO U
MIPUMEHEHHUIO B PA3TMYHBIX YUYECOHBIX CUTYAIIHSIX, B TOM
YHCIie TIPU CO3TaHUH YI€OHBIX M COI[UAIBHBIX TPOEKTOB;

IIP6 01 BnazeTs METOAAMM J10KA3aTEIbCTB, aJrOPUTMaMU
pelieHus 3aaady; yMmeTb (OpMyIHpOBaTh OIpeleiIeHHUs,
AKCHUOMBl U TEOpPEMBl, MPUMEHSITh WX, MPOBOJIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;
IIP6 02 ymeTh onepupoBaTh MOHATHUSIMHU: CTEIEHb YHUCIA,
jgorapudmM YHucla; yMEHHE BBINOJIHATH  BBIYMCIICHUS
3HAUCHUH W MpeoOpa3oBaHUI BRIPAKCHHUI CO CTETICHSIMHU U
norapudmamu, mpeodpazoBaHUE IPOOHO-pPALIHOHATBHBIX
BBIPAXKEHUI;

ITP6 06 ymeTh pemiaTh TEKCTOBBIC 3a7]a4d  Pa3HBIX TUIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBUKCHHE,
paboTy, CTOMMOCTH TOBApOB M YCIyT, HAJOTU 3a7aud M3
00J1acTH yIpaBJICHUS JIUIHBIMH U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI IO YCIIOBHIO 3aJla4yM, HCCIIEN0BaTh MOIYYEHHOE
pelIeHre U OLIEHUBATh MPaBI0NOJ00HOCTb PE3yJIbTATOB;
IIP6 12 ymeTp BBIUMCIATH TI'E€OMETPUUYECKUE BEIMUYUHBI
(MHa, yroi, Iomanb, 00beM, IUIOIMAAb MOBEPXHOCTH),
HCII0JIb30BaTh U3Y4YEHHbIE (POPMYJIBI U METOIBL;

I1P6 14 ymeTh BBIOMpATh MOAXOAIMN U3YUEHHBIH METOA
JUI pEIlIeHus 3aJadd, pPAaclO3HaBaTb MaTeMaTHYECKHE
(GakTbl M MaTeMaTHMYeCKHE€ MOJEIM B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NPUBOIUTH
MIPUMEPbl MAaTEMaTU4YECKUX OTKPBITUH PpPOCCUMCKOW U
MHPOBON MaTEMaTUYECKON HAYKU;

NPy 06 ymerp cBOOOAHO oONEPUPOBATh MOHATHUIMU:
CTENEHb C IEJIBIM II0Ka3aTeJIeM, KOPEHb HaTypalbHOU

26




CTETIEHH, CTETEeHb C PAl[MOHAIBHBIM MTOKa3aTeJeM, CTETIEHb
C JIEHCTBUTENIBHBIM IOKa3aTeNieM, Jorapudm yucia, CUHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

IIPy 08 ymets cBOOOAHO ONEpUPOBATH MOHATHAMHU: TpaduK
dbyuknumn, oOpaTHas (YHKIUA, KOMMIO3UIUA (QYHKIIUH,
nuHeWHas GyHKOUS, KBaJapaTuyHas (PyHKIHS, CTEleHHas
(GyHKIMS C LeNbIM TI0Ka3aresieM, TPUTOHOMETPUYECKHE
¢byHkiuu, oOpaTHble TPUTOHOMETpUYECKHE (PYHKIMH,
nokasarenbHass W Jorapudmuyeckas (QyHKIHHM;, YMEHHE
cTpouTh Tpaduka (GYHKIHHA, BBIIOIHATH MPEOOpa3OBaHUs
rpadukoB (QyHKIMNA; yMEHHE WCIOJIL30BaTh TIpapuKu
GyHKIUR 19 U3ydeHUsl MPOLECCOB M 3aBUCHMOCTEH Mpu
pemieHnH 3a7ad U3 JPYruX Yy4eOHBIX MPEIMETOB U U3
peambHON KHM3HH, BBIpaXKaTh (OPMYyJIaMU 3aBUCUMOCTH
MEX]ly BETMYHMHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh IOHATHUAMU:
cpenHee apudmMeTHueckoe, MeIuWaHa, HauOoJiblee U
HaVMEHbIIIee 3HAYEHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHWE JUIS ONHCAHUS YHCIOBBIX JAaHHBIX, YMECHHE
WCCIIeIOBaTh CTAaTHCTUYECKWE [aHHBIE, B TOM YHCIIE C
OpUMEHEHHEM TIpaUuyecKuX METOJOB M 3JIEKTPOHHBIX
CPEICTB; rpaduyecku MCCIIEIOBATh COBMECTHBIE
HAONIOZCHUS C TIOMOUIBIO JMarpaMM pacCeMBaHUS W
JIMHENHOM pEerpeccuy;

IIPy 18 ymerp MOJenupoBaTh pealbHbIE CUTyallMd Ha
SI3PIKE MATEMaTHKH; COCTABIISITh BBIPDAKEHHSI, YpaBHEHUS,
HEpaBEHCTBA M HX CHCTEMBl IO YCIOBHMIO 3a/1a4H,
WCCIIeIOBaTh TIOCTPOCHHBIE MOJICIH C HCIIOJb30BaHUEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  TOITYYCHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJEIU C MOMOIIBIO

27




F€OMETPUYECKUX MTOHATUI U BEJIMYUH, PEIIATh CBSI3aHHbBIEC C
HUMM NPAKTUYECKUE 3a/1a4M; COCTABJISATH BEPOSTHOCTHYIO
MOJIEIb M HHTEPNPETUPOBATh MOJYUYEHHBIH pPE3yJbTaT;
pelaTh NPUKIIAIHbIE 3a1a4H CPEICTBAMH MAaTEMATUYECKOTO
agagW3a B TOM YHCJIE COLMAJIbHO-DKOHOMHYECKOrO H
(hU3UIECKOTO XapaKTepa;

TPy 19 ymeTh BRIOMPATH TOIXO SN METOT JUISI PEIICHUS
3a/1aud; NOHMMaHUE 3HAYMMOCTH MaT€MaTUKU B U3yYE€HUHU
INPUPOTHBIX M OOIIECTBEHHBIX IPOIECCOB M SIBJICHUI;
YMEHHE PacIO3HaBaTh NMPOSIBJIEHUE 3aKOHOB MATEMATHUKU B
HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATUYECKHX
OTKPBITUNA PYyCCKOM 1 MUPOBOM MaTEMaTUYECKON HAyKU

IIK 2.5. BruImoaHaTh
BOCCTAHOBJICHHE  TECTOB
rmocyie cOoeB, MOBIEKIIUX
3a  co0oif  HapylieHue
paboThl CUCTEMBI, B TOM
qyucie
aBTOMATHU3UPOBAHHBIX
TECTOB.

JIP 25 roToBHOCTh K aKTUBHOM AEATEILHOCTU
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIbHOCTD;

JIP 34 coBepileHCTBOBAHUE SI3bIKOBOM U UMTATEIbCKOU
KYJIbTYPBI KaK CPEJCTBA B3AUMOJACHCTBHS MEXKY JIFOJbMH
Y TTO3HAHUS MUDA;

JIP 35 oco3HaHue IEHHOCTH HaYyYHOU JEsITeIbHOCTH,
TOTOBHOCTbH OCYLIECTBIIATh IPOECKTHYIO U
HCCIIEIOBATENIBCKYIO AESATEIbHOCTh MHANBUIYAJIbHO U B
rpyIIe.

MP 04 BbISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEUNS B
paccMaTpUBAEMBIX SBJICHUSIX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEJISIM, OIIEHUBATh PUCKHU
MOCTIEACTBUM AEATEIBHOCTH;

MP 11 oBnasieHre BUIaMu AEATEIbHOCTH MO MOTYYEHUIO
HOBOTO 3HAHMSI, €0 UHTEPIIPETAIINH, TPEOOPA3OBAHUIO U

IIP6 01 BiageTh METOJaMH JOKA3aTEIbCTB, AJITOPUTMAMH
pelieHuss 3axad; yMeTb (HOpMyIHpPOBATh OIpEIeICHHUS,
AKCUOMBI W TEOPEMBI, TMPUMEHSITH MIPOBOJIUTH
JI0Ka3aTelIbCTBEHHBIE PACCYK/JICHUS B XOJ€ pEeUICHUs 3a/1a4;
IIP6 02 ymers omepupoBaTh MOHATUAMH: CTEHEHb YHCIA,
jgorapudM UYWCIA; YMEHHUE BBINIOJHITH  BBIYUCICHUS
3HaueHUH U MpeoOpa3oBaHUil BRIPAXKEHU CO CTETIEHSMU U
norapumamu, mpeodpazoBaHUE IPOOHO-PAIIOHATBHBIX
BBIPaKCHU;

ITP6 06 ymeTh periath TEKCTOBBIE 33/1a4d Pa3HBIX THIIOB (B
TOM YHCIJIE Ha TMPOLEHTHI, TOJM M YacTHU, Ha JIBUIKEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH 3a/auyd U3
o0rjacTu ynpaBieHUs INYHBIMU U CEMEUHBIMU (PHHAHCAMU );
COCTABJISITh BBIPAKEHUS, YpAaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBI TIO YCJOBHIO 3a/1aud, WCCJEA0BATh TOJYyYCHHOE
pelieHue 1 OIIEHUBATh IPABAONOJ00HOCTh PE3YIhTATOB;
IIP6 12 yMerp BBIYUCIATH T€OMETPUYECKUE BEIUUYHHBI

nX,
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MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYAIUSIX, B TOM
qucyIe IPU CO3/1aHUM YUE€OHBIX U COLMANIbHBIX ITPOEKTOB;

(mmHa, yromu, IUomanb, 00bEM, IUIOIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymerb BBIOMpaATh MOAXOISIINA U3yYCHHBIH METO]
JUIs pellleHus 3aJadd, pPaclio3HaBaTb MaTeMaTUYECKUe
(GakTel M MaTeMaTHYeCKUe MOJEIM B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; YMEHHUE IPUBOJUTH
IIpUMEPBl  MATEMaTH4YECKUX OTKPBITHM POCCUHCKOH H
MHUPOBOM MaTeMaTH4YE€CKON HAYKH;

IIPy 06 ymerb cBOOOJHO ONEPUPOBATH HOHATHAMM:
CTENEHb C II€JIbIM II0Ka3aTejaeM, KOpPEHb HaTypalbHOU
CTENEHH, CTEIEHb C PAl[MOHAJIBHBIM [10KA3aTEJIeM, CTEIIEHb
C JICMCTBUTENIbHBIM IIOKa3aTesIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCIIA;

IIPy 08 ymeTs cBOOOIHO ONEPUPOBATH MOHATUIMU: TpapuK
¢byHkiuu, oOpaTtHas QYHKIMS, KOMIO3ULUA (DYHKIMH,
nuHeWHas (QYHKIMSA, KBaJIpaTu4Has (QyHKIUS, CTEreHHAs
(GyHKIMSA C LEeIbIM IOKa3aTesleM, TPUTOHOMETPUYECKHe
¢yHKUIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (QYHKIHH,
roKaszaTeibHass W JjorapudmMuyeckas (QyHKIIUH; YMEHHE
CTpOUTh rpaguka (yHKIUH, BBIIOJHATH NpPeoOpa3oBaHUs
rpa¢pukoB (yHKIHMI; yMEHHE HUCHOJIb30BaTh TIpaduKH
GyHKUIMR U1 U3y4deHUs MPOLECCOB M 3aBUCUMOCTEH mpu
pelleHny 3a7ad U3 JpYrux Y4eOHbIX NPEIMETOB M U3
pearbHOM JKM3HM; BbIpaXaTb (OpMysiaMH 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU;

Py 12 ymerp cBOOOAHO oONEPUPOBATh MOHATHUIMU:
cpeaHee apudmeTHyeckoe, MeaMaHa, HauOoJbllee U
HauMeHbIllee 3HaYeHUs, pa3Max, JUCIepCcHusi, CTaHJapTHOE
OTKJIOHEHHE JJIsi ONMCAaHUS YHUCJIOBBIX IaHHBIX; YMEHHE
HCCIIEI0BaTh CTAaTUCTUYECKHE [JaHHBIE, B TOM YHCIE C
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MPUMEHCHHEM Tpa@UiYecKuX METOJOB U JIIEKTPOHHBIX
CPEJICTB; rpaduyecku HCCIIEN0BATh COBMECTHbBIE
HAOMIO/IEHUs C TOMONIbIO JHarpaMM pacceuBaHUs U
JIMHEHHOM perpeccuy;

I[Py 18 ymers MopenupoBaTh peajbHble CUTyalldd Ha
SI3bIKE MAaTEMaTHKH; COCTaBIIATh BBIPAKECHHUSI, YpPAaBHEHMS,
HEpPAaBEHCTBA W MX CHUCTEMBl IO YCIOBHUIO 3aJayd,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIH C MCIOJb30BaHUEM
anmapara aireOpbpl, HHTEPIPETHUPOBATH  MOTYUYEHHBIN
pe3yabTaT; CTPOUTh MATEMAaTHUYECKUE MOJEIH C MOMOIIBIO
F€OMETPUUYECKHUX MOHATHN U BETMYUH, PEIIaTh CBA3aHHBIC C
HUMU NPaKTUYECKUE 3a/lay; COCTABIIATh BEPOSTHOCTHYIO
MOJIeNIb M HWHTEPIPETHPOBATH TOJYUYCHHBIH PpPE3yJIbTaT;
pemaTh TpUKIaAHbIC 3a/1a4d CPEACTBAMU MAaTEMAaTUUECKOTO
aHajiM3a B TOM YHUCJIE COLUAIbHO-DKOHOMHYECKOTO U
(hU3HUECKOTO XapaKTepa;

Py 19 ymets BbIOUpATH MOAXOISAIINI METOT SISl PEIICHUS
3a/1a4d; TOHUMaHUE 3HAYMMOCTH MAaT€MAaTUKU B U3yYEHUHU
MPUPOJHBIX M OOIIECTBEHHBIX TMPOIECCOB M SIBICHUU;
yMEHHUE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, YMEHHUE MPUBOJIUTH MPUMEPbl MATEMAaTUYECKUX
OTKPBITUH PYCCKOW U MUPOBOM MaTEMATHYECKOW HAYKH
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1.4. Xa

DAKTCPUCTHKHU OLICHOYHBIX CPEACTB

n/ HaumenoBanue Kparkas XapaKTepuCcTHKA OLICHOYHOI'0

I | OLEHOYHOIO CPeACTBA | CPeACTBA

1 | Yernslii onpoc [IpumeHnsieTcs ¢ 1eNblo MOBTOPEHUS U 3aKPEIUICHUS
YUYEHUKOM Y4YyeOHOro Marepuaja, KOHTPOJS 3a
YCBOGHHEM  YYEHHKOM y4eOHOro marepuana,
YMEHUM, KOMIIETEHIIUN.

2 | CaMocrosiTenbHast Cpenctso, MO3BOJIAIONIEE OIICHUTH u

paboTta JUarHOCTUPOBATh 3HaHUE (akTHIecKoro

MaTtepuana (6a30Bble MOHATHS, aITOPUTMBI, (PAKTHI)
YW YMEHMS MPAaBHIBHO MCIOJb30BaTh CIELHABHbBIE
TEPMUHBl W TIOHATHUS, Y3HaBaHHE OOBEKTOB H3
YYEHHMsT B paMKax OIPEICICHHOIO  paszena
JUCLUIUINHBI

3 | Tect Cucrema CTaHAAPTU3UPOBAHHBIX 3aJlaHull,
NO3BOJISIIOIIASL ~ aBTOMATHU3UPOBATH  MPOLEAYPY
U3MEPEHHs.  YpOBHA  3HAaHUW U yMEHUH
00yJaromerocs.

4 | KonrtpoibHas paboTta CpencrBo  mpoOBEpPKH  YMEHUUW  NPUMEHATH

IIOJIY4YCHHBIC 3HAaHUA JJIIsL PCUICHUA 3agad
OIIPCACIICHHOIO THUIIA 110 TEMC WJIN Pa3JCIy
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2. @opMbl KOHTPOJIA U OLICHUBAHUSA (POPMHUPYEMbIX KOMIIETEeHINI

Kon u Paznen/Tema Bxoanoi Texymmii PyGexublii IIpome:kyTouHas
HAaHMeHOBaHHe KOHTPOJIb KOHTPOJIb KOHTPOJIb arrecTanus
(popmupyembIx
. OueHo4HOeE CpeCcTBO
KOMITeTeHI Ui
OK 01, Pa3znea 1. IloBTOpenue kypca
OK 02, MAaTeMAaTHKH OCHOBHOI IIKOJIbI
OK 03, Tema 1.1. Llens u 3agauun
OK 04, MaTEMaTUKH IPU OCBOEHUU
CIIELUATILHOCTH
OK 05, Tewma 1.2. Yucna v BBIYKUCTICHUS.
OK 06, Bripaxkenus u mpeoOpa3zoBaHus
OK 07 Tema 1.3. 'eomeTpus Ha MIOCKOCTH IT-o/c
K 1.1
K 2.5 Tewma 1.4 IIpolieHTHBIEC BHIYUCICHHS [T-o/c
Tewma 1.5 YpaBHeHus U HepaBEeHCTBA
Tema 1.6.Cucremsl ypaBHEHUH U
HEPABEHCTB
Tema 1.7. BXo1HOM KOHTPOJIb Bxonnoit
KOHTPOJIb
OK 01, Pa3nes 2. Ctenenu u KOpHH. Hrorosoe
OK 02, CrenenHast pyHKIusA TECTUPOBAHUE I10
OK 03, pazneny 2
OK 04, Tema 2.1 CrenenHas ¢pyHKIMs, ee
OK 05, CBOMCTBA
OK 07 Tema 2.2 [IpeobpazoBanue
IIK 1.2 BBIPAKEHHM C KOPHAMM N-OU CTENEHU
I[IK 1.6

Tema 2.3 CBoiicTBa CTEIIEHHU C

YcTHbII onpoc
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K 2.5

palMOHAIBHBIM U JEHCTBUTEIbHBIM CamocrosiTenbHas
IOKa3aTeIIIMU pabota Nel
Tema 2.4 PaBHOCHUIIBHOCTH CamocrosTenbHas
ypaBHEeHHI 1 HepaBeHCTB. OO0ue pabora Ne2

MCTOJbI pCHICHUA

Tema 2.5 Penenue nppanroHalIbHbIX
yYpaBHEHUI U HEPaBEHCTB

VYcerHbll onpoc

Tewma 2.6 Cternenu u KOpHHU.
CrenenHast GyHKIHUS

Konrponsnas padora
Ne 1

OK 01, Pa3pean 3. Iloka3zareabHas Htorosoe
OK 02, (pyHkuun TECTUPOBAHUE 110
OK 03, pasaeny 3
OK 04, Tema 3.1 [TokazarenbHast QyHKIHS, YcTHBIN Onpoc
OK 05, ee CBOICTBA CamocTosTenbHas
OK 07 paborta Ne3
[IK 1.2 "
K 1.6 Tema 3.2 PUGIHGHI/IG MOKAa3aTeJIbHbIX VYcrHbli onpoc

YpPaBHEHUI U HEPaBEHCTB CamocTosTenbHas

pabota Ned

Tema 3.3 Cucrembl moKa3aTeIbHBIX

YpaBHEHUHU

Tewma 3.4 Pemenue 3amau. Kontposnbnas padota

[TokazarenbHast PyHKIIHS No 2
OK 01, Pa3nea 4. Jlorapugmsl. Hrorosoe
OK 02, Jlorapupmuueckass QyHKuus TECTUPOBAHUE 11O
OK 03, pasnueny 4
OK 04, Tema 4.1 Jlorapudm uucna.
OK 05, JlecATHYHBIN U HATYpaJIbHBINA
OK 07 jorapudmsl, YUCIO

Tema 4.2 CpoiicTBa jg0rapupmMoB. YeTHbIT onpoc
IIK 1.2 Onepanus norapu@mMupoBaHus
I[IK 1.6

Tewma 4.3 Jlorapudmuyeckast

VYerHbll onpoc
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byHKLUs, ee CBOWCTBA

CamMocTosTenpHast
pabota Ne5

Tewma 4.4 Pemienue
Jorapu(pMHUUECKUX YPAaBHEHUN U
HEPaBEHCTB

VYcrHblii onpoc

Tema 4.5 Cuctemsl CamocrosiTenbHas
Jorapu(MUIECKUX YpaBHEHUN pabota Ne6
Tema 4.6 IT-o/c

Jlorapudmsl B Ipupojie ¥ TEXHUKE

Tema 4.7 .Pemenue 3anau.
Jlorapudmel. Jlorapudmuyeckas
byHKIMS

Konrponsnas padora

Ne 3

OK 01 Pa3znea 5. KommjiekcHbIe YHcJIa

Tewma 5.1 KoMmnekcHbsle ynucna YcTHBIN Onpoc

Tema 5.2 [IpumMeHeHHE KOMIUIEKCHBIX VYerHbII onpoc

qucen CamocrosiTenbHas

pabota Ne7
OK 01, Pa3nen 6. OcHoBbI Hrorosoe
OK 02, TPUTOHOMETPHH. TECTUPOBAHUE TIO
OK 03 Tpuronomerpuuyeckue GyHKIu paszeny 6
OK 04, Tema 6.1 Tpuronomerpuueckue
0K 05 (GYHKIIUHM POU3BOJILHOTO YT,
’ yucna. Pagnannas u rpagycHas Mmepa

OK 06, _—
OK 07 Tema 6.2 OcHOBHBIE YcTHBI onpoc
K 1.2

TPUTOHOMETPUYECKUE TOKIECTBA.
PopMyJIbl IPUBEICHUS

Tema 6.3 CuHyc, KOCUHYC, TaHT'€HC
CYMMBI U pa3HOCTH JIBYX yTJIOB
CHHYC 1 KOCHHYC JBOMHOTO yIJIa.
@opMyJIbl TOJIOBUHHOTO yTia

VYceTHbIM onpoc
CamocrosiTenpHas
pabota Ne§
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Tema 6.4 OyHKIIMU, UX CBOMCTBA.
Cnioco0nI 3a1auus QyHKIUNA

Tema 6.5 Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U Tpaduku

VYcerHbll onpoc

Tema 6.6 IIpeoOpazoBanue rpadhukoB CamocTosiTenbHas
TPUTOHOMETPUYCCKHUX (QYHKIUI pabota Ne9
Tema 6.7 Onucanue IT-o/c

MIPOM3BOJICTBEHHBIX MPOIIECCOB C
MTOMOIIBIO TpadUKOB HYHKIIHUHA

Tema 6.8 OOpartHbIe
TPUTOHOMETpHUYECKHE PYHKIIUU

Tema 6.9 Tpuronomerpuueckue

VYerHbI onpoc

YpaBHEHMsI U HEpaBEHCTBA CamocrosTenbHas
pabota NelQ

Tema 6.10 Cuctemsl CamocTosTenbHas

TPUTOHOMETPUYECKUX YPaBHEHU pabota Nel 1

Tema 6.11 Pemrenne 3amau. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpuueckne GyHKIUU

KonrponsHas padora
Ne 4

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
K 1.1

Pazgea 7. IllponsBoanas ¢pyHkuum, Hrorosoe
ee MpUuMeHeHue TECTHPOBAHUE IO
pazgeny 7

Tema 7.1 IlonsiTEe TPOU3BOHOM.
@opMyIIbl U ITpaBUiIa
T pepeHIMpoBaHUs

Tema 7.2 IIpou3BogHBIE CYyMMBI,
Pa3HOCTH MPOU3BEICHHUS, YACTHOTO

VYcerHbIM onpoc

Tewma 7.3 TlpousBoaHbIC
TPUTOHOMETPUUYECKUX (YHKIUH.
[TpousBogHas CI0KHON (PYHKIMH

VYcerHbIM onpoc

Tema 7.4 IToHsiTHE O HENIPEPHIBHOCTU
dbyHkiun. MeTos1 ”HTEpBaJIOB
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Tewma 7.5 I'eoMeTpudeckuii u
(U3UYECKUI CMBICI TPOU3BOTHOM

CaMocTosTenbHas
pabota Nel2

Tema 7.6 OusnuecKul CMBICI
MPOM3BOTHOM B TPO(HECCHOHATBLHBIX
3amaygax

Tema 7.7 MOHOTOHHOCTb (DYHKITUH.
Touku sxcTpeMyma

VYcerHbll onpoc
CamocTosaTenbHas
pabora Nel3

Tema 7.8 UccnenoBanue GpyHKIuMi 1
HOCTpOEHHE TPa(UKOB

Tema 7.9 Haubonsiiee u

VYcTHbI onpoc

HavMMEHbIIIee 3HAYCHUS PYHKIIUN CamocrosTenpHas
paborta Nel4
Tema 7.10 Haxoxxnenue IT-o/c

ONTUMAIBHOTO pe3yJibTaTa C
MTOMOIIBIO TTPOU3BOJIHON B
MPAKTUYECKHUX 3a/1auax

Tema 7.11 Pemenune 3amay.
[IpousBoanas ¢pyHkuuu, ee
MIPUMEHEHHUE

KonTponbHas padota
Ne 5

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

Pa3nea 8. IlepBooOpasnas
(yHk1uuH, ee NPUMEHEHHE

Hrorosoe
TECTUPOBAHUE T10
pazgeny 8

Tewma 8.1 IlepBooOpazHast pyHKITUH.
[TpaBuna HaXOXIEHUS
epBOOOPA3HBIX

VYcerHbIM onpoc

Tema 8.2 [Inomans KpUBOIMHENHON
Tpaneuun. Popmyna HeroTona —
JleiiOHu1a

Tema 8.3 HeonpeneneHHbli u
ONpeIeTICHHBIN HHTETpaibl

CamocrosiTenpHas
pabota Nel5
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Tema 8.4 [lonsiTre 06 onpeaeIeHHOM

VYcerHbll onpoc

UHTErpaje Kak II0Iaau CamocTosTenbHas
KPUBOJIMHEHHOH Tpanenuu pabota Nel6
Tema 8.5 OnpeneneHHbIN UHTETPAT B IT-o/c

KHU3HHU

Tema 8.6 Pemenue 3anau.
[TepBooOpasnas ¢pyHKINH, €€
IPUMEHCHHUE

Konrponsnas padora
Ne 6

OK 01, Paznen 9. IIpsimMble U JIOCKOCTH B
OK 03, NPOCTPAHCTBE
OK 04, Tema 9.1. OcHOBHEIE TOHATHUS
OK 07 crepeoMmerpun. Pacrionoxenue
HPSMBIX M IIJIOCKOCTEN
Tema 9.2. [lapamienbHOCTb NPSMBIX, VYeTHBIi onpoc
HPSAMOM U TIOCKOCTH, INIOCKOCTEH
Tema 9.3.IlepneHANKYISIPHOCTD CamocrosiTenbHas
HPSMBIX, IPSIMOM U IJIOCKOCTH, pabota Nel7
IIJIOCKOCTEMN
Tewma 9.4. Teopema o Tpex YcTHBIN Onpoc
HEePIEeHIUKYIIpax CamocTosTenbHas
pabota Nel8
Tema 9.5. IlapamiensHsle, YcTHBIN onpoc
NEePIEeHIUKYIISPHBIE, IT-o/c
CKPEIIMBAIOIINECS IPSIMbIE
Tema 9.6. Pemenue 3anau. [Ipsmbie u KonTponbhas pabota
IUIOCKOCTH B IIPOCTPAHCTBE Ne 7
OK 02, Pa3nea 10. Koopaunatel u Hrorosoe
OK 03, BEKTOPBI TECTHUPOBAHUE 110
OK 04, paszeny 10
OK 07 Tewma 10.1/lexapTOBBI KOOPIUHATHI B VYerHbll onpoc
K 1.1 pocTpaHcTBe. PaccTosHue MexXTy

JAByMs ToukaMu. KoopinHatel
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I[IK 1.6

CCPCAMHBI OTPC3KaA

Tema 10.2 BekTopbl B MpOCTPAHCTBE.

VYcrHblii onpoc

VYron mexay Bekropamu. CkalsipHoe CamocrosrenbHas
IIPOU3BEEHNE BEKTOPOB pabota Nel9
Tewma 10.3 IIpakTuko- IT-o/c

OpPUCHTHUPOBAHHBIC 3aa4M Ha
KOOpHI/IHaTHOﬁ IIJIOCKOCTHU

Tema 10.4 Peurenune 3amay.
KoopauHatel 1 BEKTOPHI

KonrponsHas padora
Ne 8

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

Pa3nes 11. MHOrorpaHHuKHM M TeJIa
BpallleHust

Hrorosoe
TECTUPOBAHUE TIO
pazneny 11

Tema 11.1 Bepmmnsl, peOpa, rpanu
MHOTOTPaHHHKA

Tewma 11.2 Tlpusma, ee
cocrapnstonme, ceuenue. [Ipsmas u
I[MpaBUJIbHAA ITPHU3MbI

VYcerHbI onpoc

Tema 11.3 Ilapannenenumnen, xyoO.
Ceuenue ky0a, mapajienenureaa

YcTHBIN Onpoc

Tema 11.4 Tlupamuna, ee
COCTABJISIIOILIME, CEUECHHUE.
IIpaBunpHas nupamMua. Y ceueHHas
nupamuaa

YcTHBIN Onpoc

Tema 11.5 Bokosag u monnas
MOBEPXHOCTh MPU3MBI, TUPAMHIBI

CamMocTosTenpHast
pabota Ne20

Tema 11.6 Cummerpus B kyOe,
napajuiejaenunese, npusme,
npamMuIe

VYcerHbIM onpoc

Tema 11.7 Ilpumepsl cummeTpuii B
npodeccuu

IT-o/c

Tema 11.8 IlpaBunbHbIe
MHOTOTPaHHHMKH, UX CBOWCTBA
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Tema 11.9 Hununnp, ero
cocrapisitone. CeueHue MUIMHAPA

Tema 11.10 Konyc, ero
cocrapisitone. CeueHue KOHyca

IT-o/c

Tema 11.11 Yceuennslit KoHyC.
CeueHne yceueHHOTO KOHyca

VYcerHbll onpoc

Tema 11.12 [ap u cdepa, ux
CEUYCHUS

CaMocTosTenbHast
pabota Ne21

Tema 11.13 IHoustre 00 00BeEME
tena. OTHomEHne 00bEMOB
MOAOOHBIX TEN

VYcrHblii onpoc

Tema 11.14 OOBeMBI U TUTOLIAIN
MTOBEPXHOCTEHN TeI

Tema 11.15 KomOunauuu
MHOTOTPAaHHUKOB M TE€JI BpAIICHHS

VYerHbI onpoc

Tema 11.16 ['eomerpuueckue
KOMOHMHAIIMY HA PAKTHUKE

IT-o/c

Tema 11.17 Pemrenne 3amau.
MHOrOrpaHHUKHY U Teja BpalleHUs

KonrponsHas padora
Ne 9

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,

OK 07
K 1.2

Paznea 12. J1eMeHTHI Hrtorosoe
KOMOHUHATOPUKH, CTATUCTHKH H TECTHPOBAHUE 110
TEOPHH BEPOATHOCTEI pasneny 12

Tema 12.1 OcHOBHBIE TOHATUS
KOMOUMHATOPUKH

Tema 12.2 CoObITHE, BEPOSITHOCTH

VYcerHbIM onpoc

coObITus. Clio’keHNe U YMHOXKEHHE CamocrosTenpHas
BepOﬂTHOCTefI pa60Ta No22
Tema 12.3 BeposiTHOCTH B IT-o/c

npodecCHOHANBHBIX 33a4ax

Tewma 12.4 JluckpetHas cirydaiiHas
BEIIMYMHA, 3aKOH €€ paclpeIeIeHus
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Tema 12.5 3agaumn MaTeMaTUYECKOH
CTaTUCTUKHU

Tema 12.6 Cocrasienue Tadaull U
JUarpaMM Ha IMPaKTHKE

IT-o/c

Tema 12.7 Pemenune 3amau.
DJIeMEHThl KOMOMHATOPHKH,
CTAaTHUCTHUKHU U TeOpI/II/I BCpOHTHOCTeﬁ

VYcerHbll onpoc
Konrtponbnas pabora
Ne 10

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07
K 1.1

Paznen 13.

MHo:kecTBa. JJIeMEHThI TEOPUU

rpagos

Tema 13.1 MuoxxecTBa

Tema 13.2 Onepanuu ¢ IT-o/c

MHOKE€CTBaMHU VYcTHbI onpoc
CamocrosiTenbHas
pabora Ne23

Tema 13.3 I'pacper VYeTHBIi onpoc
CamocrosiTenbHas
pabota Ne24

Tema 13.4 Pemenue 3amau. IT-o/c

MHoxectBa, ['padsl n ux
IIPUMEHEHHE

KonTponbhas pabota
Ne 11
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3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

KpuTepun onieHKH yCTHBIX 0OTBETOB

Kpurtepun onenkn

Bajaasl

OuneHka

MOKAa3bIBACT Ir’Ty00KOE U TIOJHOE 3HAHUE U TIOHUMaHUe
BCero o0bemMa MmporpaMMHOTO MaTepuana; oJHOe
MMOHUMaHHWE CYIITHOCTH pacCMaTPUBAEMBbIX MTOHSATHH,
SBJIEHUNA U 3aKOHOMEPHOCTEM, TEOPHI1, B3AUMOCBSI3EH;
* YMEET COCTaBUTD IMOJTHBIA U MPABUIILHBIN OTBET HA
OCHOBE M3YYEHHOT'0 MaTepuasa; BbIACIATh IJ1aBHbIC
MTOJIOKEHUS, CAMOCTOSATEIILHO MTOATBEPIKIATh OTBET
KOHKPETHBIMHU TIpUMEpaMH, (PaKTaMu; CaMOCTOSITEIIEHO
¥ apTyMEHTHPOBAHO JIeJIaTh aHAIN3, 0000IICHHS,
BBIBOJIbI. Y CTAHABIIMBATh MEKIIPEIMETHBIC (Ha OCHOBE
paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE
CBSI31, TBOPUYECKH MPUMEHSTH MOJyYCHHbIC 3HAHUS B
He3HakoMoil cutyanuu. [locnenoBaTenbHoO, 4ETKO,
CBSI3HO, 00OCHOBAHHO U 0€30IMMO0YHO M3JIaraTh
y4eOHBbII MaTepua; 1aBaTh OTBET B JOTUYECKOU
MOCJIEIOBATEILHOCTH C UCIIOJIB30BAaHUEM TIPUHITON
TEPMHUHOJIOTHH; JCJIaTh COOCTBEHHBIC BHIBOIBI;
dbopMyIupOBaTh TOYHOE OINPEACIICHUE U UCTOJIKOBAHUE
OCHOBHBIX TTOHSTUH, 3aKOHOB, TEOPUIA; IPHU OTBETE HE
MOBTOPSITH IOCIOBHO TEKCT YYCOHMKA; U3JIaraTh
MaTepuai JUTEPaTyPHBIM SI3bIKOM; IPABUIIBHO U
00CTOSATENHFHO OTBEYATh HA JOTIOJHUTEIBHBIE BOIPOCHI
yuutens. CaMOCTOSITENTFHO U PAllMOHATBHO
MCIIOJIH30BaTh HATJISIIHBIE TTOCOOUSI, CITPAaBOYHBIE
MaTepuaibl, y4eOHUK, TOTIOTHUTETbHYIO TUTEPaTypy,
MEPBOMCTOYHUKH; TPUMEHSTh CUCTEMY YCIIOBHBIX
0003HaYeHHIT TPH BEICHUU 3aMUCell, COMPOBOXKIAIOIITIX
OTBET; HCIIOJIL30BaHNUE JIJIA IOKA3aTEJIbCTBA BEIBOJIOB U3
HAOJIIOIEHUI U ONBITOB;

* CaMOCTOSITEIILHO, YBEPEHHO U 0€301MH100YHO
MPUMEHSIET MOJyYeHHBIE 3HAHUS B PEIICHUU TIPOOIeM
Ha TBOPUECKOM YPOBHE; JIOMYCKAET He OoJiee OTHOTO
HeJ04eTa, KOTOPBIN JIeTKO UCTIPABISET MO TPEOOBAHUIO
YUHUTEIIS; UMEET HEOOXOIMMbIE HABBIKUA PAOOTHI C
npubopaMu, YepTekaMu, cCXxeMaMu U rpadukamu,
COMYTCTBYIOIIMMH OTBETY; 3aITUCH, COTPOBOXK/IAIOIIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

* TIOJTHO PACKPBUI COJEPIKaHNE MaTepraja B o0beMe,
PelyCMOTPEHHOM IPOTPaMMOii U yUEOHHKOM,

* U3JI0’KUJT MaTEPHaJl TPAMOTHBIM SI3BIKOM B
OMpeIETICHHOM JIOTMUECKOU MOCIe10BATEIbHOCTH,
TOYHO HCIIONB3YSI MATEMATHUECKYIO TEPMUHOJIOTHIO U
CUMBOIIUKY;

* IPAaBWJIHHO BBITIOJTHIII PUCYHKH, YEPTEKH, TpaduKH,
COMYTCTBYIOIINE OTBETY;

* MOKa3aJl YMEHHE WILTIOCTPUPOBATH TEOPETHUCCKUE

5
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IIOJIOXKEHUSI KOHKPETHBIMHU IIPUMEpaMU, IIPUMEHSATh UX
B HOBOW CUTYAallM! IIPH BBIIIOJHEHUH NTPAKTUYECKOTO
3a1aHUS;

* IPOJIEMOHCTPUPOBAI CHOPMUPOBAHHOCTH U
YCTOMUYMBOCTB UCIIOJIB3YEMBIX IIPU 0TPaOOTKE YMEHUH U
HaBBIKOB, YCBOCHHE PAHEE N3YUYCHHBIX COIIYTCTBYIOIIMX
BOIIPOCOB;

* OTBEYAJI CAMOCTOATENILHO 0€3 HABOASIIUX BOIIPOCOB
npenonasarelss. Bo3MoKHBI O/1HA - 1B€ HETOYHOCTH
IIPU OCBEIICHUN BTOPOCTENIEHHBIX BOIIPOCOB HJIU B
BBIKJIAJIKaX, KOTOPBIE CTYJEHT JIETKO UCIIPABUII I10
3aMEYaHMIO IPENOJaBaATEs.

Y 10BIeTBOpSET HA3BAHHBIM BBIIIE TPEOOBAHUSM, HO
oOyyJaronuics:

— JIOMyCKaeT OJIHy HerpyOyro ommoKy win He Ooee
JIBYX HEJJOYETOB M MOYKET UX MCIIPABUT
CaMOCTOSITEIILHO, HITU TIPY HEOOJIBIIION ITOMOIIN
IperoIaBaTelis;

— He 00JIaJjaeT JOCTaTOYHBIM HaBBIKOM pa0OTHI CO
CIPaBOYHOU JINTEPATYPOH (HalIpUMEp, CTYACHT YMEeT
BCE HalTH, TPABUJIHLHO OPHUEHTUPYETCS B CIIPABOYHHKAX,
HO pabOTaeT MEJJICHHO)

Xopomo

* HEIOJIHO WJIM HEIIOCIIE0BATEIbHO PACKPBITO
coJiepKaHue MaTepuaia, Ho oKa3aHo oo1ee
NOHMMAaHKE BOIpOca U MPOJEMOHCTPUPOBAHbI YMEHUSI,
JOCTaTOYHbIE IS JajIbHEHUIIET0 YCBOCHMS
IIPOrpaMMHOTr0 MaTepuasa (ornpeaeacHHbIe
«TpebGoBaHUAMHU K MaTEMaTUYECKOMN MMOATOTOBKE
yUaLXxcsa»);

* IMEJINCH 3aTPyIHEHMSI WM JOMYILIEHbI OIINOKH B
OTpe/ieNIEHUH TIOHATUH, UCTIONIb30BaHUH
MaTEMaTHYECKON TEPMUHOJIOTUH, YEPTEKAX,
BBIKJIa/IKaX, UCIPABJIEHHbIE MIOCIE HECKOIbKUX
HaBOJAILIMX BOIIPOCOB MPENOIaBaTENS;

* CTY/ICHT HE CIPaBUJICS C IPUMEHEHHEM TEOPUU B
HOBOMW CUTYallMU IIPH BHINIOJHEHUH TPAKTUYECKOTO
3a/laHusl, HO BBITIOJIHIII 3aJJaHUsI 00513aTENbHOTO YPOBHS
CJIOKHOCTH TI0 JaHHOHU TEME;

* [IpY 3HAaHUHU TEOPETUYECKOTO MaTepHasa BhIIBIICHA
He/locTaToyHast cOPMUPOBAHHOCTh OCHOBHBIX YMEHUI
Y HaBBIKOB.

Y 10BIETBOPUTEIILHO

He 3HaeT 1 He MOHMMAET 3HAUYUTENIBHYIO WM OCHOBHYIO
9acTh MPOTPaMMHOTO MaTepHalia B Ipeenax
MOCTaBJIEHHBIX BONPOCOB. MIMmeeT cinabo
c(OpMHUPOBAHHBIC U HETIOJIHBIC 3HAHHS U HE yMEET
OPUMEHSATH UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U
3aj1a4 110 00pasiy U K MPOBEICHUIO OMBITOB. [Ipn
oTBeTe (Ha OJMH BOIIPOC) JAOMycKaeT OoJiee IByX
rpyObIX OMIMOOK, KOTOPHIE HE MOXKET UCIIPABUTD JIaXKe
IPY IOMOIIH NPEToAaBaTEs.

2-0

HeynosnerBopurensHo
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KpuTtepun onieHKH NMCbMEHHOM camocmoamenvHoll padomul

Kpurepum ouenkn banbl Ouenka

1 | Bemosnun paboty 6e3 ommOoK 1 HEI0UeToB; | 5 OTtiinyHO
Jomyctuin He 6osee OAHOTO HeJoYeTa.

B paboTax ¢ u30BITOYHON MIOTHOCTHIO
3a1aHUH JJOIYCKAeTCs BHICTABICHHE OTMETKU
«5» B COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM
HOPMaTHBOM.

2 BrimonHmI paboTy MOJHOCTBIO, HO IONYCTHI B | 4 Xoporio
Hell He OoJiee 0fHOI Herpy0Ooit ommoku (3a
UCKJTIOYCHHEM PEIIeHUs KOIMYECTBEHHBIX
(bu3HYECKUX 3a/1a4) U OJTHOTO HEI0YeTa WK HE
0oJiee ABYX HEJOUETOB.

B pabotax ¢ n30bITOUHOI MIIOTHOCTHIO
3aJIaHui JTOIyCKAeTCs BHICTABICHUE OTMETKH
«4» B COOTBETCTBUHU C 3apaHee OTOBOPEHHBIM
HOPMAaTHUBOM.

3 | IIpaBUJIbHO BBIIIOJIHUI HE MEHEE MOJIOBUHBI 3 Y 10BIETBOPUTEILHO
paboThI UM JOITYCTHUIL:
e He QoJee IByX rpyObIX OLINOOK;

e K He OoJiee OTHOM IrpyOOH U OHON
Herpy0oi olMOKU M OTHOTO HEJ0YEeTa;

e 111 He OoJiee ABYX-TPEX HErpyObIX OMIMOOK;
® VJTM BBITIOJHUJI pEIIeHNe KOJIMYeCTBEHHON
¢du3nyeckoil 3a1aun no AeHCTBUAM Oe3
BBIBOZIA paboueit GopMyIIbl TpHU HATMIUN
IPaBUIBHOTO OTBETA
® UM OIHOM HerpyOoii omnOKM U Tpex
HEJIOYETOB;

® UJIM [IPU OTCYTCTBUU OIIMOOK, HO TIpU
HAJIMYUH YETHIPEX-TISITH HEIOUETOB.

2. B paborax ¢ U30bITOYHOI MIOTHOCTHIO
3aJJaHHid JOMYCKAETCs BRICTABIICHHE OTMETKH
«3» B COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM
HOPMAaTHBOM.

4 1. JlomyCTUI 9UCIo OMUOOK U HEJJOUETOB 2-0 HeynosnersopurenbHo
MIPEBOCXOIAIIEE HOPMY, IIPU KOTOPOM MOKET
OBITH BBICTABIIEHA OTMETKA «3»;

2. IlpaBUJIBHO BBITIOJIHUII MEHEE YacTH
paboThl, JOCTATOYHOM I BHICTABIICHUS
OTMETKH «3».
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Kpurtepun oieHKH KOHmponvHoll padbomul:

Kpurepum ouenkn banabsl | Onenka
KonTponbHas pabora MpeCTaBlIeHa B |5 OtnauyHo
YCTAHOBJICHHBII CPOK M O¢opMiIeHAa B CTPOIOM

COOTBETCTBUU C U3JI0KEHHBIMU TPEOOBAaHUAMY;

- MOKa3aH BBICOKMHA  ypOBEHb  3HaHUS

U3yYEHHOI'O MaTepuajga [0 3aJaHHOW TeMe,

NPOSIBJIIEH TBOPYECKUH MOIXOJA IpPH OTBETE Ha

BONPOCHI, yMEHUE IJIyOOKO  aHaJIM3UpOBaTh

po0JieMy | JienaTh 0000IIAIOIIIE BHIBOJIBI;

- paboTa BBIIIOJHEHA IPAMOTHO € TOUKH 3pEHMS

[IOCTAaBJIEHHOM 3a1a4H, T.€. 0€3 OIHNOOK U

HEJI0YETOB WM JAONYIIEHO He OoJiee OJJHOro

HemoueTa

- KOHTpOJIbHasE paboTa mpexacTtaBieHa B |4 Xopo1o
YCTAaHOBJEHHBIH  CPOK M odopmiieHa B

COOTBETCTBUU C U3JI0KEHHBIMU TPEOOBAaHUAMY;

- MOKa3aH JIOCTaTOYHBIH YPOBEHb 3HAHUS

U3yYEHHOTO Marepuajga [0 3aJaHHOH TeMe,

NPOSIBJIICH TBOPYECKHUH MOIXOJA IpPH OTBETE Ha

BOINPOCHI, YMEHUE AaHAJIU3UPOBaTh IMpodiieMy U

JIe71aTh 0000IIar0IIKe BLIBO/IbL,

- paboTa  BBIIOJHEHAa  MOJHOCTBbIO, HO

JIOTIYIIEHO B HEeil: a) He Ooisiee 01HOM HerpyOoi

OLIMOKH U OJJTHOrO HEeJJ0UeTa

0) nim He OoJiee TBYX HEJAOYETOB.

- KOHTpOJIbHasE paboTa mpexacraBieHa B |3 VY 10BIIE€TBOPUTEIBHO
YCTaHOBJICHHBI CPOK, MpU O()OpPMIIEHUU pabOTHI

JIOMYIIEHbl HE3HAYMTENbHbIE OTKJIOHEHHUS OT

U3JI0’KEHHBIX TPeOOBaHMIA;

- MOKa3aHbl MHMHUMAJIbHBIE 3HAaHUS IO

OCHOBHBIM T€MaM KOHTPOJIbHOW PabOTHI;

- BBINTOJIHEHO HE MEHEe MOJOBHUHBI pabOThI

WJIY JOMYIIEHBI B HEX

a) He OoJee IBYX rpyObIX OIIUOOK,

0) He Oonee omHOW TpyOOl OMMOKK W OJHOTO

HeJouera,

B) He OoJiee IByX-TpeX HerpyObIX OomnOOK,

I') oJiHa HerpyOas ommoOKa ¥ TpHU HeoYeTa,

1) IPY OTCYTCTBUHU OINOOK, 4—5 He1o4eToB

- YHCII0 OMMOOK M HEJA0YETOB MPeBOCXoauT | 2-0 HeynoneTBoputenbHO

HOPMY, TpPU KOTOPOHl MOXKET OBITh BBICTaBJICHA
OLIGHKAa  «YJOBJETBOPUTEIBHO»  WJIH  €CIHU
IMPAaBUJIbHO BBIITIOJIHEHO MCHEC IMOJIOBHHBI pa6OTBI;
ecii 00ydJaroluiicst He mMpUcTynai K

BBIITOJTHEHHU IO pa6OTBI WJIN IIPaBHUJIBHO BBITTIOJIHUIT
He Oosiee 10 NpoIIEHTOB BeeX 33 JaHHM.
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Tadauma cooTBeTCTBUA
0aJIbHO-PENITHHTOBOI0 U 0TMETOYHOT0 KOHTPOJIS

YpoBeHb C(hOPMUPOBAHHOCTH Cymma TpannunonHas oueHka
KOMIIeTEeH NI PEeNTHHIOBBIX
0a/J10B
IToBBIIIEHHBIN 90-100 OT1in4HO
bazoBbIii 75-89 Xopouio
[Toporosbiii 60-74 Y I0BJIETBOPUTEIIBHO
HenocraTtounsii Menee 60 HeynnoBneTBOpUTEIBHO
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4. KOHTpOJILHO-OIIeHO‘IHLIe cpeacrea 10 IMCIHMILIMHE «MaTemaTHuKa
4.1. MaTepnaﬂm OIICHOYHBIX CPEACTB AJd BXOJTHOI'0 KOHTPOJIsA

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

Bapwuanr 1.
Oo0a3aTeIbHAA YACThH

10 5
1. Kakoe u3 CICAYIOIUX YUCEII 3aKIIFOYCHO MCKIY YHUCIIaMU E u 5‘7 B omeeme yKasicume

HOMED NPAsUIbHO20 8APUAHMA.
1) 04
2) 0,5
3) 0,6
4) 0,7
2. Pemmre nHepaBenctBo 20 —3(x —5) <19 —7x. B omeeme ykaxcume Homep
NPAasUIbHO2O BAPUAHMAL.

1) (=4 +eo)

1
y =7

3) (% +°°)
4) (—e0; —4)

3. YcraHoBHTE COOTBETCTBHE MEXAy rpadukamu (QyHKUUH W (QopMmyrnaMu, KOTOpBIE HX
3a/1a10T.

A) b) B)

Dy== )y =x%—-2 3)y =2x 4)y =2 —x?

3amuiimTe B OTBET I_II/I(I)pBI, PpacCIoJIOKHB UX B MMOPAAKE, COOTBETCTBYIOIICM 6YKB8.MZ

A b B

Ilpu evinoanenuu 3a0anuit 4-7 3anumiume x00 peuieHus U NOJYYEeHHbLIL Omeem.
3

(2 + Zl> - 16.
4. Haiiaure 3HaYeHHE BBHIpAKEHHS \ & O
(x—4)2 4+ (x+9)? = 2x°.

5. Pemmre ypaBHeHHE
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6. Pabouue mpokiaapIBalOT TOHHEN JUIMHONW 500 METPOB, €KETHEBHO YBEIMUUBAS HOPMY

MPOKJIAJKU Ha OJHO U TO K€ YHCIIO MeTPOB. MI3BECTHO, UTO 3a MEPBHIN JIeHb pabouune
MPOJIOKIIIN 3 MeTpa ToHHENA. OnpenenuTe, CKOJIBKO METPOB TOHHES TPOIOKUITN
paboune B MOCJIETHUM JIeHb, €CITH BCsl paboTa Oblia BeimojiHeHa 3a 10 mHei.

Beicotra BH napamnenorpamMmma ABCD nenut ero cropony AD Ha otpe3ku AH = 1 u
HD = 28. lnaronans napasuienorpamma BD pasua 53. Haligute miomaas
napajuiesorpamma.

JlomoJJTHUTEILHAA YACTh
Ilpu evinonrnenuu 3adanuss 8 3anuwume x00, 000CHO8AHUE pPeUleHUsl U NOJYYEHHbLI

omeem.
8. Jopora mexay nyHkramu A u B coctouT u3 noabéma u cnycka, a e€ imHa paBHa 31 k.

Typuct npoweén nyts u3 A B B 3a 7 yacoB, U3 KOTOpBIX CIyCK 3aHsa 5 yacoB. C Kakoi
CKOPOCTBIO TYPUCT IIEN HA CIIyCKE, €CJIM €ro CKOPOCTh Ha MOABEME MEHbILE €ro
CKOpPOCTH Ha CIycKe Ha 2 km/4?

Bapuanr 2.

O06si3aTesibHASL YACTh
Kakomy mnpomexyTKy NpUHAICKUT ancioV26? B omeeme yKaxcume Homep
npasUIbHO20 BAPUAHMA.
1) [4;5]
2) [5; 6]
3) [6;7]
4) [7; 8]
Pemre HepaBeHcTBO 9X — 4(2x + 1) > —8. B omeeme ykascume Homep npasuibHO20
sapuanma.
1) (—4; +x)
2) (—12; +x)
3) (-o0;—4)
4) (—o0;—12)
YcraHoBUuTe COOTBETCTBHE MEXay rpadukamu GyHKIMH U QopMynamMu, KOTOpPBIE UX
3aJ1af0T.

A) b) B)

YA VA

o 1

=Y
=y

o 1

1

1
Dy =—2x 2)y =-= 3)y=-x*-2 4y =x

3anmuimTe B OTBET I_[I/I(I)pbl, PacIioJIOKUB UX B TOPAAKE, COOTBCTCTBYIOIIEM 6y1(BaMI

A

b B

Ilpu evinoanenuu 3a0anuit 4-7 3anumiume x00 peuieHus U NOJYUEeHHbLIL Omeem.
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8 (12 7 )
l—: | =+2—).
4. Haiigure 3Hauyenue Bpipaskenuss 17 \17 11
(x4+2)2+ (x—3)2 =247
5. Pemmre ypaBHeHHE )
6. PaOoune npokiaabpIBatlOT TOHHENb JJIMHOW 39 METPOB, €KETHEBHO YBEINYHMBAs HOPMY
IPOKJIAIKU Ha OJTHO U TO K€ YUCIIO METPOB. MI3BeCTHO, UTO 3a NepBbli IeHb paboune

npoioxuiu 4 metpa TyHHess. OnpenenuTe, CKOJIbKO METPOB TYHHEIIS MTPOIOKIIIN
pabouue B ocieIHUH JIeHb, €CJIM BCs paboTa ObLIa BEINOJIHEHA 3a 6 JTHEH.

7. OcHoBaHus Tparenuuu paBHbl 18 u 12, o1Ha 13 OOKOBBIX CTOPOH paBHA 4\/5’ a yroiu
MEXJly HEW U OIHUM U3 OCHOBaHuM paseH 135. HaliguTe miuomanb Tpanenuu.

JlonoiHUTEIbHASA YACTh
IIpu evinonnenuu 3aoanus 8 3anuwume x00, 00OCHOSAHUE PeULeHUA U NOTYYEHHDLI
omeem.

8. Jlopora mexay nmyHKTamu A U B COCTOUT U3 MOIbEMA U CITyCKa, a €€ JIJTMHA paBHA 27 KM.
Typuct npomeén nyts U3 A B B 3a 8 4acoB, U3 KOTOPbIX cIyck 3aHsa 3 yaca. C kakoi
CKOPOCTBIO TYPHUCT HIEN HAa CIyCKE, €CJIM €ro CKOpOCTh Ha IMOABEME MEHbILE €ro
CKOpOCTH Ha crycke Ha 1 km/9?
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4.2. Marepuaibl OLEHOYHBIX CPEICTB I TEKYLIero KOHTPOJIs

Tekymuii KOHTPOJb MNPOBOIATCS BO BpPEMS AayIWTOPHBIX 3aHATHU 110
MaTeMaTUKE B COOTBETCTBUU C Y4YEOHBIM IJIaHOM U paboueil mporpammbl OJ]
«Marematnka» 1Mo BCEM paszenam MporpaMmel. B kadecTBe TEKyIero KOHTPOJIS
NPUMEHSIOTCSI TEOPETHYECKHE BOMPOCHl, CaMOCTOATEIbHas paboTa, CUCTEMBbI
3aJJaHuil B TeCTOBOM (hopMe, KOHTPOJIbHBIE paOOTHI 1O pa3jiesam.

4.2.1 Teopernyeckue BOMPOCHI

Teoperndeckas 4yactb NpOXOaUT B (hOPME YCTHBIX OTBETOB: 0OydYaroluecs
BBITSTUBAIOT ISITh KapTOUEK C BOMPOCAMHU, JAIOT TMOJHBIA OTBET (CO CIMCKOM
BOIIPOCOB 00yYAIOLIUECs 3HAKOMSITCSI B HaYaJle U3yUeHUs pa3fiena).

4.2.1.1. Crenenn u kopHu. CteneHHasi pyHkuus

Oopaszoeamenvhule pe3yivmamel, noOaeHcauiue nposepke (j1emenmot):
I1P6 01, ITP6 02, ITP6 03, TTPG 05, T1P6 06, I1P6 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, I1Py &, I1Py 18, 1Py 19.

Teopernyeckne BONPOCHI:

1. Jaiite omnpeneneHue  apupMETHUYECKOrO  KBaJApaTHOro KopHsA (He 3a0biBaeM
HOACHUTb 00NacTh oOmpeAereHus M 00JacTh 3HAUYEHUM, HHA4Ye OIpe/eieHUue He
PacKpBhITO).

2. JlaiiTe ompeneneHue KOHS -0l cTeNeHW W3 yucia (He 3a0bIBaeM MOSICHUTH 00JacTb

olpeieNieHus U 00JacTh 3HaUEHUH, HHAUe OIpe/elIeHHe HE PACKPBITO)

3anuIuuTe U IPOU3HECUTE BCIIyX BCE U3BECTHBIE BAM CBOWCTBA KOPHEH.

3anuiuuTe U MPOU3HECUTE BCIIYX BCE U3BECTHBIE BAM CBOWCTBA CTEIEHEH.

5. Ha uro Heo6xoaumMo oOpaTUTh BHHMAaHHE NPH PEIIEHUH UPPALMOHAIBHOTO YpaBHEHMS
YETHOH CTENeHn?

6. Uemy paBeH KOpeHb UETHOW CTENEHH U3 OTpuLarenbHoro yucna? [lpuseaure npumep.

7. Uemy paBeH KOpEHb HEUETHOM CTENEHH U3 OoTpuLarenbHoro yncaa? [lpusenure npumep.

8. Ha uro crtouT oOpaTuTh BHHMMaHHE INpU pEIIEHUM HPPALUOHAIBHBIX, IPOOHO-
palMOHATILHBIX YPaBHEHUI U HEPaBEHCTB?

9. Hasoure nmpaBuiIO BHECEHUSI MHOXKHUTENSA T0J] 3HAK KOPHSL.

10. Kak n30aBistoTcs OT UpPallMOHATIBLHOCTH B 3HaMeHarene?

11. laifTe  ompeneneHue CTEMEHH C JPOOHBIM UM OTPHUIATEIBHBIM  IIOKA3aTelieM,
chopMynupyiTe UX CBOHCTBA.

12. CrenenHas QyHKIMS — 3TO QYHKIHMS ...

13. CBoiicTBa cTeneHHON (PyHKINK Pa3IUyatoTCs B 3aBUCUMOCTH OT ...

14. CpoilicTBa cTerneHHON (pyHKIIMHM IpU YETHOM 3HaueHuH n. I'paduxom QyHKIMM SBISETCS
..., PACIIOJIO’KEHHAS B ... IMOJYIJIOCKOCTH KOOPAWHAT

15. CBoiicTBa cTeneHHOW (YHKIMM P HEYETHOM 3HaueHuu n. ['padukoM QyHKIMH
ABIIAETCH ...

16. YpaBHeHus, B KOTOPBIX IEPEMEHHAA . ...., HA3BIBAIOTCSI UPPALIUOHAIBHBIMH.

17. Pemenne MppanMOHAIBHBIX YPABHEHUN CBOJIUTCS K MEPEXOay OT MPPAUUOHAIBHOIO K
palnoHaIbHOMY YPABHEHHIO ...

W

4.2.1.2 Tloka3areabHasi QyHKUUSs
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Oopaszosamenvhvle pe3yiomamol, noodaexHcauiue nposepke (yiemenmot):
ITP6 01, TTP6 02, ITP6 03, TTP6 04, ITP6 05, TTP6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

TeopeTnyeckyue BONPOCHI:

1.
2.

SO XN kW

=)

— e
AN DN BN W N =

—_ =
O o0

20.

21.
22.

23.

Kakas ¢yHKIMS Ha3bIBa€TCS MTOKA3aTEIbHON?

UYro sBnseTcs 001aCThIO ONPEIeIEHUs] 1 MHOKECTBOM 3HAUCHUH MTOKa3aTeIbHON
¢byHkmn?

SIBnisieTcst M okazaTesibHas (PyHKIUS YeTHOMH?

[Tpu KakoM yCIIOBUH MOKa3aTeabHast (QYHKIHS SBISETCS BO3PACTAIOIICH?

ITpu kakoM yci10BUM IOKa3aTeabHast QyHKIMS SBIseTcs yObIBatoOLIEeH?

Kak 3aBHCHT H3MEHEHUE MMOKa3aTeNbHON (PYHKIIUU OT OCHOBAHUS?

[Tepeunciure cBolicTBa pyHKIMU y=a* ipu a>1.

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

[Touemy yHKIMs y=2" ABIsIETCS BO3pacTarOmehi?

. Kakue npeoOpazoBanusi HEOOX0AMMO BBIIIOJIHUTH HA KOOPAWHATHOM MIIOCKOCTH C

rpaduxom y= (0,5%), yToObI MONTyunuTh rpaduk QPyHkuuu y=2*?

. CKOJIBKO TOYEK mepecedeHust UMeroT rpaduku pynkuuit y=2* n y=(0,28)*?

. Kakoe ypaBHeHME Ha3bIBACTCS MTOKA3ATEIHHBIM?

. [louemy npu penieHny noka3areabHbIX YpaBHEHUH nosaratot, yto a>0, a#0?
. y=a*. Ilpu a>0 ¢yHKUIHUS ...

. YKa)Ku KOOpAMHATHI TOUKH IepeceueHus y=a* ¢ ocbto OX.

. laHo ypaBHenue a"™=1. MoxHo 11 yTBEpKaaTh, uT0 f(X)=0.

. ChopmynupyiiTe mpaBuiIo pemieHUs MPOCTEHINNX MMOKA3aTeIbHBIX YPABHCHHIA.
. Ilpu xakux b nokaszarenbHoe ypaBHeHue a*=b nmeer KopeHb?

. CKOJIBKO KOpHEN uMeeT ypaBHeHue a*=b?

Kak periars ypasHenue Bujia a'®=agx?

B uewm 3akitouaercs rpaduueckuii cnocod pemnieHns ypaBHEHUH.
Jlaiite onpeesieHne NoKa3aTeIbHOIO HEpaBEeHCTBA?

CdopmynupyiiTe METOBI pEIICHHs] TOKa3aTeTbHBIX HEPABEHCTB.

4.2.1.3. Jlorapu¢gmsl. Jlorapupmudeckas QpyHKIUA

S ARG o

Oopaszosamenvhule pe3ynvbmamol, noodaexcauiue nposepke (3j1emenmot):
ITP6 01, TTP6 02, ITP6 03, ITPG 04, T1P6 05, ITP6 06, T1P6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, ITPy 18, I1Py 19.

TeopeTtnyeckme BONPoOChbI:

Jaiite onpenenenue norapudma.

ChopmynupyiiTe Ha3BaHUE ACUCTBUS HAXOXKIEHUS Jorapudma.

3anummuTe OCHOBaHHWE HATyPaJIbHOTO JoTapudma.

CdopmynupyiiTe OCHOBHOE JIOrapu(HMUIECKOE TOXKIECTBO.

ChopmynupyiiTe TeopeMy o Jioraprudme mpou3BeICHHS.

ChopmynupyiiTe TeopeMy o Jiorapudme 4acTHOTO.

[TpuBenute hopMyIry mepexoja K HOBOMY OCHOBAHHIO.

Kaxkwue cBoticTBa morapuMa UCTOIB3YIOTCS MIPU BBHITTOJTHEHUH TOXIECTBEHHBIX
npeodpa3oBaHuii?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Kaxoit torapudm HazbIBaeTCs AECATUIHBIM?

Haiite onpeneneHue JorapupmMuueckon GyHKIHH.

Cdopmynupyiite onpeneneHue JorapupMuuecKoro ypaBHeHUsI.
CdopmynupyiiTe METOBI peLIeHHs TOTapU(PMUUECKUX YPaBHEHUH.
Jaiite onpenenenue JorapuGMUIEcKOro HEpaBEHCTRA.
CdopmynupyiiTe METOIBI pelIeHHs] TOrapuPMUUECKUX HEPaBEHCTB.
3anummuTe OOIHi BU JIOTapu(PMUIECKON (PYHKITUH.

Kak nmpencraButh 4nciio B BUjE jJorapugma 1o OCHOBaHHUIO a?
N3o0pazute cxemaTudHo rpaduk JorapuGMudeckor PyHKIUH.

Kak onpenennts NOCTOPOHHUI KOPEHB JIOTapU(PMUIECKOTO YpaBHEHUS ?
[lepeuncnure ocHOBHBIE CBOMCTBA JiorapudmoB a>1, a# 1.
O0s13aTeNbHO JIU IPU PEIICHUH JIOrapu(MUIECKOT0 YPaBHEHUS HAXOJUTh 00J1aCTh
CYIIECTBOBaHUS (PYHKIIHI, BXOISAIINX B ypaBHEHUE?

Ha uro, B mepByto o4yepens ciieyeT oOpaTuTh BHUMaHUE IPU

peLIeHnH JIOTapu(hMUIECKOTO HEPaBEHCTBA?

4.2.1.4. KoMILIeKCHBIE YK CJIA
TCODeTI/I‘IECKI/Ie BOIIPOCHI:

A o

20.
21.

22.
23.
24.
25.

JlaTb onpeneneHne KOMIJIEKCHOTO YUCIIa.

CdopmynupoBats onpeaencHie MHUMOM €IUHUIIBL.

Kak Haiitu cTerieHb MHUMON €IUHHUIILI?

Kakue KoMILIEKCHBIC YHCIIa HA3bIBAIOT PAaBHBIMU, CONPSKEHHBIMU ?

3anucats HopMyITy A HAX0XKIEHUS! TPOU3BOIBHON CTETIEHH MHUMOM €TUHUIIBL.
[IpuBeauTe MpuMepbl YUCTO MHUMBIX YUCETL.

Jatp onpeneneHnue CyMMbl JBYX KOMIUIEKCHBIX YUCEIL.

JaTp onpeneneHne 4aCTHOrO JIBYX KOMIUIEKCHBIX YUCEN.

Kaxk n3o0pakaroTcsi KOMIIJIEKCHBIE YHCJIa HA KOOPJAMHATHOU TIJIOCKOCTH?

. Jaiite onpezeseHne MOLyJIs U apryMEHTa KOMIUIEKCHOTO YHCJIa.

. 3anumure GopMyITy JUIs HAaX0XKICHHUSI MOy ISl KOMIIJIEKCHOTO YHUCIIa.

. 3anumute GopMyITy JUIsl HAXOXKIASHHSI MOAYJISl KOMILIEKCHOTO YKcIa.

. Kak HaiiTh apryMeHT KOMIUIEKCHOTO yuciia?

. 3anumure o0muil BUJI KOMIUIEKCHOTO YHUClia B TPUTOHOMETPHUYECKON (hopMme.

. Kak nepeMHOXHUTh JBa KOMIIJIEKCHOTO YKCiIa B TPUTOHOMETpHUECKOr dopme?

. Kak pa3nenuts aBa KOMIUIEKCHOTO YHCIIa B TPUTOHOMETpUudeckoit popme?

. Kak Bo3BecTH B CcTeneHb KOMIIJIEKCHOE YUCIIO B TPUTOHOMETpHUUEecKol opme?

. CKOJIbKO 3HAYeHHUI UMEeeT KOPEHb N-i CTENEHH U3 KOMITJIEKCHOTO yucna?

. Kak HaiiTn Bce 3Ha4eHMsI KOPHS N-U CTENIEHN U3 KOMIUIEKCHOTO YHMCJIA U3 KOMIUIEKCHOTO

yucna?

3anummuTe OO BU KOMIUIEKCHOTO YKCIIa B ITOKa3aTeIbHOU opme.

Kak ocymecTBisieTcst nmepexo/i OT anredpandeckoil popMbl KOMIUIEKCHOTO YHCia K
nokasareabHol Gopme?

Kak mepeMHOXHUTH JIBa KOMIUIEKCHOTO YHCJIa B TTIOKa3aTeIbHOM (popme?

Kak pa3nenuts 1Ba KOMIUIEKCHOTO YHCIIa B IOKa3aTeIbHON popme?

Kak Bo3BeCTH B CTeNEeHb KOMITJIEKCHOE YUCIIO B MTOKa3aTeabHOH Gopme?

Kaxk HaliTu Bce 3Ha4€HMsI KOPHS N-H CTENEHU U3 KOMIUIEKCHOTO YHCIIA B ITOKA3aTEIbHOU
dbopme?

4.2.1.5. OcHoBbl TpUroHomerpuu. Tpuronomerpuueckue pyHKkuuu
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Oopaszosamenvhvle pe3yiomamol, noodaexHcauiue nposepke (yiemenmot):

I1P6 01, TIP6 03, TIP6 05, IIP6 14.
[Py 01, IIPy 06, [Py 07, [IPy 08, [1Py 18, ITPy 19.

Teopernueckue BONPOCHI:

Nk w =

Sl

19.

20.

21

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.

Kak ctpoutcs yrois Ha 4ucia0BON OKPYKHOCTH?

[Haiite onpenenenue 1 paguana u 1 rpagyca.

3anuiute GopMyiTy repexoia oT rpaJyCHOTO U3MEPEHHUs yIila K pafuaHHOMY.

Jaiite onpeeneHre OCHOBHBIM TPUTOHOMETPHUYECKUM (PYHKLHUSAM POU3BOIBHOTO YIJIa.
JaiiTe onpenenenrne OCHOBHBIM TPUTOHOMETPHUECKUM (DYHKLHSAM OCTPOTO yTIiia B
PSIMOYTOJIBHOM TPEYTOJIbHUKE.

[Tepeuncnure 3Ha4E€HUS HEKOTOPBIX TPUTOHOMETPUYECKUX (PYHKIIUH.

[TpuBenuTe 3HaKK OCHOBHBIX TPUTOHOMETPHUUECKUX (DYHKIMI B pa3HBIX YETBEPTSIX.
3anuimunTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

3anummre GopMyIty, CBA3BIBAIONIYIO TAHTCHC U KOTAHTE€HC yTIJIa.

. 3anummre GopMyIIbl, CBA3BIBAIOIINE TAHICHC C KOCHHYCOM U CUHYC C KOTAaHI'€HCOM.
11.
12.
13.
14.
15.
16.
17.
18.

[lepeuucnure ocCHOBHBIE (POPMYJIBI CIIOKEHHUS.

Chopmynupyiite MHEMOHHYECKOE TIPABUIIO JIJIs 3aIIOMHHAHUS (POPMYIT TPUBEICHHUS.
CdopmynupyiiTe npaBuio Hanmucanus Gopmys NpUBEACHHUS.

[TpuBenute npumep Ha NpUMEHEeHHE (POPMYI IPUBEIACHHUS.

[TpuBenuTe GOPMYIIBI CYMMBI YTIIOB.

3anumute GOpMyYITbl JBOMHOTO yIila TPUTOHOMETPUUECKUX (PYHKITHA.

3anuiute GOpMYJIIbI TOJIOBUHHOTO apryMeHTa TPUTOHOMETPHUECKUX (YHKITHIA.
3anumute GopMyJITbI IPEOOPa30BAHUS CyMMBI TPUTOHOMETPUUYECKUX (PYHKIIHIA B
MIPOU3BE/ICHUE.

3anuiute GopMyJIIbl TPeoOpa3oBaHUs TPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIINI B
CyMMY.

BripaxkeHue TpuroHoMeTpuueckux GyHKIUI yepe3 TAHTeHC MOJI0BUHHOTO apryMeHTa

. Hepe‘lI/ICJ'H/ITC (I)OpMy.]'ILI AJI PCILICHU A HpOCTefIHlI/IX TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ B

o01ieM Buze.

[aiite onpeneneHue apKkCUHyca 4yucia.

Jaiite onpeneneHue apKKOCHHYCa YHUCIIA.

Kak npoxoaut nuHUS TAHT€HCOB?

Kak npoxoauT 1MHMSI KOTAHT€HCOB?

[TpuBeauTte hopMyIbl perIeHus: MPOCTEHIINX TPUTOHOMETPUYECKHX YPaBHEHUH.
[Tepeuncnure GopMyIIbl YACTHBIX CIIy4aeB PEIIEHUs] TPOCTEHIINX TPUTOHOMETPHUUECKHUX
YPaBHEHUM.

OOBsACHUTE METO/ PELICHUS TPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUH C TOMOIIIBIO
€MHUYHOU OKPY>KHOCTH.

[TpuBenute GopMyIIbl pelieHHs IPOCTENIIINX TPUTOHOMETPUUECKUX YPaBHEHUH.
YKaXuTe 1Ba OCHOBHBIX METO/a PELIECHUs TPUTOHOMETPUYECKUX YPAaBHEHH.

[aiite onpeneneHne 0JHOPOJHOTO TPUTOHOMETPUYECKOTO YPaBHEHNUS [IEPBOM U BTOPOU
CTCTICHEH.

VYkaxure cnocod pemeHust OAHOPOAHOTO TPUTOHOMETPUYECKOTO YPaBHEHUS TIEpBOi
CTEIEHU.

IIpuBeauTe METOIBI PEMICHHs] TPUTOHOMETPUYECKUX YPABHEHHI B 3aBUCUMOCTH OT THUIIA.
Yro Ha3pIBaeTCsA MPOCTENIIMMHA TPUTOHOMETPUUECKUMHU HEPABEHCTBAMU ?
[TpoumttocTpupyiiTe pelieHre HepaBeHCTBa Sin X>m Ha eIMHUYHON OKPYKHOCTH.
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36. Pacckaxxute 0 MeTO/I€ 3aMEHBI IEPEMEHHON MU PEIICHUU TPUTOHOMETPUYECKHUX
HEPaBEHCTB.
37. Kak nmpuMeHsieTcss METOJl MHTEPBAJIOB MPU PELICHUH TPUTOHOMETPHUYECKUX HEPABEHCTB?

4.2.1.6. IlpousBogHas pyHKIUM, ee IPUMEHEHHE

Oopaszosamenvusle pe3yromamul, nooexncaujue npogepke (I1emMennol):
[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.

TeopeTnyeckue BONPOCHI:

1.

e A U

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
UHTEpBAJIE. ..
20.
21.
22.
23.
24.
GyHKIMS. ..
25.

IIponomxure onpenenenue: «IlocienoBareabHOCTh — 3TO. .. ».

[TpuBenute npumep apupMeTHIECKONH TPOrPECcCHH.

[TpuBenuTe npuMep reoMETPUUIECKON ITPOrPECCUU.

[TpuBenute npumep 0eCKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTrPECCUU.
IIponomxure onpenenenue: «IIponssognas — 310...».

PackpoiiTe reoMeTpruyYeCKrl CMBICIT POU3BOTHOM.

IIponomxure onpenenenue: «KacaremnbHas — 3T0...».

Packpoiite hu3ndeckuii CMBICI TPOU3BOTHOM.

Uro Takoe nuddepeHnupoBanme?

[lepeuncnure nmpaBusa BEIYUCIECHUS IPOU3BOHBIX.

Uemy paBHA MPOU3BOIHAS CTEIEHHON (QYHKIUU?

Yemy paBHa IPOU3BOHAS TPOU3BEACHUSA?

Uemy paBHA IPOU3BOJIHAS YACTHOTO?

YeMy paBHA IPOU3BOIHAS CIIOKHON QYHKIIUU?

Kakoli BuJ uMeeT ypaBHEHUE KacaTeJIbHOM?

Korpga kacarenpHas napauienabHa ocu Ox?

Touku, B KOTOPBIX MPOU3BO/IHAS paBHA HYJIIO, Ha3bIBAIOTCA. . .
CdopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIIUU.

Ecnn Ha uHTEpBane (QyHKIMS BO3pAaCTaeT, TO 3HAUEHHWE MPOU3BOJHOW Ha ITOM

Huddepenumpyemast yHKIMS MOKET UMETh SKCTPEMYM B TE€X TOUKaX, i€ ...
Cdopmynupyiite npusHak yObIBaHUS (QYHKIHU.

CdopmynupyiiTe npu3HaK TOYKM MaKCUMyMa (DyHKITHH.

Cdopmynupyiite npu3HaKk TOYKM MUHUMYMa (YHKIIHH.

Eciu rpaduk mnpousBogHOM pacnoyiokeH Bbiie ocu OX Ha HHTEpBaje, TO

Ecnu rpadguk npousBonHoil nepecekaer ock Ox B Touke X0, pacmosaraercs

CHavajia HMXKC, ITIOTOM BBIIIC OX, TO X0 JJI CI)YHKI_II/II/I ABIIACTCA ...

26.
27.
28.

Kaxkue Touku Ha3bIBAIOTCS TOUKAMH dKCTpemMyma?
Kakas Touka Ha3pIBaeTCs TOUKON nepernoda?
CocraBpTe aNrOPUTM pEIICHUS 33/7ad Ha HAXOXKJICHHS HaWOONIBIIET0 W

HaMMCHBIICTO 3HAYCHUA (I)YHKLII/II/I Ha OTpCBKC?

29.

CocTaBpTe alropuTM HCCIENOBAaHUS U TMOCTpoeHUs rpaduka QyHKIUU C

MIOMOLIBIO TPOU3BOIHOM.

30.

Kak HaiiTu BepTUKaJIbHYIO aCUMITOTY rpaduka QyHKumuu?

4.2.1.7. IlepBooOpa3nasi pyHKIUM, e IPUMEHEHHUE

Oobpazosamenvhble pe3yibmamel, nooeHcaujue nposepke (InNemMeHnbl):
ITP6 01, ITPG 04, ITP6 06, ITPG 14.
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ITPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, IIPy 19.
Teopernyeckne BONPOCHI:

1. CdopmynupyiiTe onpenencHue nepooopasHOM.

2. CdopmynupyiTe OCHOBHOE CBOWCTBO MEepBOOOpa3HON. [ eOMeTpruUIECKUil CMBICIT
OCHOBHOT'O CBOMCTBa MEPBOOOPA3HBIX.
ChopmynupyiiTe Tpu npaBuia HAXOXKICHUS IEPBOOOPA3HBIX.
Kakyto ¢purypy Ha3pIBatOT KpUBOJIMHEHHOM Tpamnenuen?
3anumute GopMyITy JUTsl BBIYHCICHUS TUIOIIA U KPUBOJIUHEHHON Tparenuy.
OO0BsicHUTE, YTO Takoe uHTerpaj. 3anumure Gopmyiny Herorona-JIeiibnua.
['eomeTpuyeckuit 1 PU3NUECKHI CMBICIT ONIPEACICHHOTO UHTErpaa.
Uto Takoe UHTETPUPOBAHKE?

NN AW

4.2.1.8. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

Oopa3zoeamenvHble pe3ynbmamol, HOOEHCAUUE NPOBEPKe (IEMEHMBL):
I1P6 01, I1P6 09, ITP6 11, ITP6 12, I1P6 14.
[IPy 01, ITPy 14, IIPy 15, ITPy 16, ITPy 18, ITPy 19.
Teopernyeckne BONPOCHI:
CdhopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPUHN
Cdhopmynupyiite TEOpEMBI, CIIEAYIONINE U3 AKCHOM CTEPEOMETPHH
Jaiite onpeneneHne napauieabHbIX NPSMBIX B IPOCTPAHCTBE.
[lepeuuncnure ciydan B3aMMHOTO PAclOIOKEHHS JIBYX MPSAMBIX B IIPOCTPAHCTBE.
[aiite onpenenenue napayuieIbHOCTU MPSMOM U INIOCKOCTH.
[Tepeuncnure ciry4an B3aMMHOTO PACIIOIOKEHUS MPSMOM U MJIOCKOCTH.
ChopmynupyiiTe npU3HAK CKPEIUBAIOIINXCS MTPSIMBIX.
[laiiTe onpeneneHne CKpENMBAOIINUXCS MPSIMBIX.
9. CdopmynupyiiTe npU3HAK NapauIeIbHOCTU IPAMON U TIIOCKOCTH.
10. ChopmynupyiiTe mpu3HaK MapauieIbHOCTH TIOCKOCTEH.
11. Chopmynupyiite cBoiCTBa MapayiesIbHBIX IJI0CKOCTEH.
12. ChopmynupyiiTe TeOpeMbl O MapaIeTbHOCTH MPSIMBIX B IPOCTPAHCTBE
13. BepHo 511, 4TO Uepe3 TOUKY BHE JaHHOM MJIOCKOCTH MPOXOAUT IpsimMasi, apajiiesibHas
JTAHHOMW TUIOCKOCTH, U TIPU TOM TOJIBKO OJiHa?
14. BepHo 511, CTO 4epe3 TOUKY BHE JAHHOM INIOCKOCTU IPOXOJUT IJIOCKOCTD, MapajlleIbHast
JTAHHOW TUIOCKOCTH, ¥ MPUTOM TOJIBKO OJ1HA?
15. MoryT 51 ckpemuBaroImyecs IpsiMble ObITh MapajyieIbHBIMU OJJTHON MJIOCKOCTH?
16. MoryT 1 cKpeliBaroIuecs npsiMble ObITh MapajlIeIbHBIMU TPEThel MpsAMOn?
17. ChopmynupyiTe onpeaeneHne NeprneHauKyIIpHOCTH MPSIMON U TIIIOCKOCTH.
18. ChopmynupyiTe mpu3HaK MEPIICHIUKYISIPHOCTH MPSMOMN U TUIOCKOCTH.
19. Chopmynupyiite Teopemy 0 IpSIMOM, HEPHEHIUKYIAPHOHN K MIOCKOCTH.
20. ChopmynupyiTe CBONCTBA, CBA3BIBAIOIINE MTAPAILIEILHOCTH MPSIMBIX U X
NEePIEeHIUKYISIPHOCTD K IJIOCKOCTH.
21. ChopmynupyiiTe Teopemy O Tpex MepreHANKYIIpax.
22. ChopmynupyiTe TeopeMy, OOpaTHYIO K TEOpEME O TPEX MepPHEHINKYIISIpax.
23. JlaiiTe onpeneneHne IByrPaHHOTO yria.
24. JlaiiTe onpenenceHue yria Mexy NpsIMON U IIIOCKOCTBIO.
25. Chopmynupyiite TeopemMy 0O IHaroHaIl NPSMOYTOJIbHOTO Mapaljiesienuneaa.
26. Cchopmynupyiite mpu3HaK NEpeHIUKYISPHOCTH INIOCKOCTEH.
27. BepHO 111, 4TO IIOCKOCTb, NEPIEHNKYIISIPHA K JAHHOM MPSAMOIii, IEPIEHIUKYIISIPHA K
000 TUIOCKOCTH, COIEPIKAIICH ATy TPSIMYFO?
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28.

29.

30.

31.

32

BepHo 11, yTO npsimasi. IepneHIuKYJIsIpHas K JBYM JJAHHBIM [TE€PECEKAOIIUMHUCS
PSIMBIM, TIEPIICHANKYJISIPHA K JIF000H IMITOCKOCTH, COAepKAIIEH ITH MPsSMbIe?

MoskeT 51 paccTosiHUE OT TOYKH JI0 TNIOCKOCTU M300paxaTbCsi IByMs pa3InyHbIMU
oTpe3kaMu’?

MoskeT JIi pacCTOSTHUE MEXKTY MapaylIeIbHBIMU IIOCKOCTSMU U300paxaThbCst IByMsI
pa3IMYHBIMH OTpe3KaMu?

OA — neprieHAMKYJISIp K IockocT TpeyroibHuka ABC. HazoBurte yron mexay npsmoit
OB u nnockocteio ABC.

. OA — neprneHauKyJisip K ockoctu Tpeyroiparka ABC. HazoBute yron mMexay npsMoun

OC u mnockocteio ABC.

4.2.1.9. KoopanHaTtbl M1 BEKTOPbI

Oopaszosamenvusle pe3yromamul, nooexcaujue npogepke (I1emMennol):
[1P6 01, ITP6 09, ITP6 11, ITP6 12, I1P6 13.
[TPy 01, ITPy 14, ITPy 15, TPy 16, TPy 17, I1Py 19.

Teopernyeckue BONPOCHI:

SO XN R WD =

14.
15.

16.
17.
18.
19.
20.

21.

22.

23.

24.
25.

Jaiite onpenenenue BEKTOpa.

[aiite onpeneneHne KOJUIMHEAPHBIX BEKTOPOB.

Jaiite onpenenenre Npou3BeIeHUs] BEKTOPa Ha YUCIIO.

JlaiiTe onpeneneHre paBHbBIX BEKTOPOB.

CdopmynupyiiTe mpaBuiio TPEyTroJIbHHUKA JIJIS CIIOKEHUS IBYX BEKTOPOB.
CdopmynupyiiTe npaBuiIO MHOTOYTOJIbHHUKA AJISl CII0KEHUS] HECKOJIBKUX BEKTOPOB.
Jaiite onpenenenre KOMIUIAHAPHBIX BEKTOPOB.

CdopmynupyiiTe nmpu3HaK KOMIIAHAPHOCTH TPEX BEKTOPOB.

CdopmynupyiiTe TeOpeMy O Pa3I0KEHUH BEKTOPA [0 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

. Onummre ¢ IMOMOLIBIO YCPTECIKA IIPABHUIIO IMAPATJICIICIIHUIICAA AJIA CIIOKCHUS TPEX

HCKOMITIJIAHAPHBIX BEKTOPOB.

. BepHo JIX, YTO BCKTOPHI, JICIKAIIHUEC HA OOKOBBIX pe6pax IMPU3MBI, I(OJ'IJ'II/IHeapHLI?
. BepHo JIX, YTO BCKTOPHI, JICIKAIIHUEC HA OOKOBBIX pe6pax NnupamMuabl, KOHHI/IHeapHBI?
. MOFYT JIX TP KOMILTIaHAPHBIX BEKTOPA JIC)KATh Ha TPEX B3AUMHO NEPIICHAUKYIAPHBIX

npsAMBbIX?

MoryT 11 Tpu HEKOMILIAHAPHBIX BEKTOPA JIEKATh HA TPEX MapaIETbHbIX MPSMBIX?
BepHo 11, 4TO KOOpAMHATHI TOYKH PAaBHBI COOTBETCTBYIOIIMM KOOPJAHHATAM €€ PagnycC-
BekTopa?

MoskeT 1 AJiHa BEKTOpa OBITH MEHBIIIE OJIHOM U3 €r0 KOOpIAUHAT?

MoskeT 1 JyIMHa BEKTOpa PaBHATHCS OJJHOM U3 €ro KOOpAUHAT?

HazoBute KoOpanHATHYIO TIJIOCKOCTH, B KOTOPO# JIeKUT Touka M(0;-2;8)

HazoBuTe KOOpAMHATHYIO TIIOCKOCTh, B KOTOPOi JekUT Touka M(-1;0;5)

N3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1OepuTE TOUKY, JICKAITYIO
Ha OCH aNIUIuKaT

U3 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeiOepuTE TOUKY, JISKAIIYIO
Ha OCH OpJMHAT.

BepHo 1, 9yTO BeNMUMHA CKAIIPHOTO TTPOU3BEIEHUS BEKTOPOB 3aBUCUT OT BEIMYHUHBI
yriia MeXay HUMH?

BepHo 1, 4TO BeMUMHA CKAIIPHOTO MTPOU3BEICHUS BEKTOPOB 3aBUCUT OT UX JJTMHBI?
MoskeT 11 cKaJsipHOE MPOU3BEICHHE IBYX BEKTOPOB OBITH PABHBIM X CyMMe?

MoskeT 1 CKalsipHOE MPOU3BEICHUE IBYX BEKTOPOB OBITH PaBHBIM MPOU3BEICHUIO OBITH
PaBHBIM ITPOU3BEJICHUIO OHOTO M3 HUX HA YHCIIO0?
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26. 3anummrte GopMyITy KOOPJIMHAT CePEANHBI OTPE3Ka.

27. 3anummre GopMyITy JTUHBI BEKTOPA B IPOCTPAHCTBE.

28. 3anumute GopMyIy pacCTOSTHUS MEXKIY IBYMs TOUKAMU B IIPOCTPAHCTBE.

29. JlaiiTe onpeneneHne CKaJIIpHOro MPOU3BEICHUS BEKTOPOB B MPOCTPAHCTBE.

30. 3anummre GopMyITy BBIYHCICHUS CKATSIPHOTO MPOU3BEICHUS IBYX BEKTOPOB MO UX

KOOpAuHAaTaM

4.2.1.10. MHOTOrpaHHUKH H TeJIa BPALLCHUS

Oopa3zoseamenvHble pe3ynvmamol, nooaedHcaujue nposepke (InemMeHml):

I1P6 01, IIPG 06, IIP6 09, IIP6 10, IIPG 11, ITP6 12, IIPG 14.
TPy 01, [IPy 12, TPy 13, [IPy 14, [TPy 15, [IPy 16, [TPy 18, IIPy 19

Sk W=

Teopernyeckue BONPOCHI:

[aiite onpeneneHue npsiMoil IPU3MBI.

[aiite onpeneneHre NpaBUIbHON MPU3MBI.

[aiite onpeneneHre NpaBUIbHON MUPAMUIBI.

Jaiite onpenenenue anodembl MpaBUIbLHOM MUPAMHU/IBI.

3anuiute GopMyIIbI IIoHIaield OOKOBOH U MOJHON MOBEPXHOCTH NMPABUIBHON IPU3MBI.
3anumuTe GopMyJIBI IIOMaAel OOKOBOH U IMOJTHON TTOBEPXHOCTEH MPaBUIHLHON
ApPaMUBbL.

Jaiite onpenenenre NpaBUIbHON yCEUEHHOM MUpamMuabl. 3anuiuTe GOopMyIIbl
ioniaiel ee OOKOBOM U MOJIHON OBEPXHOCTEH.

[aiiTe onpenenenne NpaBUIbHOTO MHOTOTPAHHUKA.

[lepeuncinrre 31€MEHThl CHMMETPUA MHOTOTPAHHUKA.

10. Ilepeuncaute BUIbI IPABUIBHBIX MHOIOIPAHHUKOB.

11.

BepHo 11, yTO BCe rpaHu NPSAMOI MPU3MBI — MIPSIMOYTOJIBHUKU?

12. BepHo 5111, 4TO GOKOBBIE TPAHU HAKJIOHHOM NMPU3MBbI — HapajljIeIorpaMMbl?

13. Moxer 11 ceueHue Ky0a JAeTuTh €ro Ha JIB€ MPaBUIbHbIE TPU3MBI?

14. Moxert i1 ceueHue Kyba JeIuTh €ro Ha JIB€ MPSAMBIX TPEYTOJIbHBIX MPU3MBbI?

15. B tpeyronbshoii nupamuie DABC HazoBuTte BbICOTY, eciam 6okoBble rpann DAB u DBC

NepIeHIuKYISIpHbI K ocHoBaHUI0O ABC.

16. B tpeyronphoii nupamune DABC HazoBute BbicoTy, eciau 6okoBble rpann DBC u DAC

NEPIEHIUKYJISAPHBI K ocHOBaHHIO ABC.

17. Haitte onpeaenenune nuinuapa. Hapucyiite muiuHap, yKaxuTe ero o0pasyromlyio u

OCEBOC CCUCHUC.

18. JlaiiTe onpenenenne konyca. Hapucyiite KOHyC, yKaXuTe ero 00pa3yronlyro u 0CeBoe

CCUCHUC.

19. 3anummre Gopmyibl mIIomaneil 00KOBOH K MOJHOW MOBEPXHOCTEN KOHYCA.
20. 3anummre GopMyJIbl IUIONIAAeH OOKOBOM M MOJHON MOBEPXHOCTEH LMIMHIpA.

21.

Haiite onpenenenue chepsl U mapa.

22. laiiTe onpesesieHne KacaTeIbHOU MIIOCKOCTH K cdepe.

23. 3anummre GopMyTy IUIOMAAN OOKOBOW MOBEPXHOCTH YCEUEHHOTI'O KOHYCA.

24. 3anummTe GopMyITy II0maIu Chepsl.

25. 3anumuTte ypaBHeHUE chepbl C JaHHBIM HEHTPOM U paanycoM. ONuUIInTe Bee Ciiydan

B3aUMHOTO PACIOJIOKCHUA C(I)Cpbl " IJIOCKOCTH, YHaHCHHOﬁ OT LCHTpPA C(l)epbl Ha
3aaHHOC paCCTOSHHUC.

26. CchopmynupyiiTe CBOMCTBO U MPU3HAK KacaTeJIbHOM MIIOCKOCTH K cdepe.
27. BepHO 111, 4TO BCE TOYKH IIapa yAAJIEHBI OT LIEHTPA HA PACCTOSIHUE, PABHOE PAINYyCy

mapa?
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28. BepHo 11, 4TO BCE TOUKM c(hephl yaaaeHbI OT IIEHTPAa Ha PacCTOSHHE, PABHOE PAINYCy
chepnr?

29. MOeT 1 0CEBOE CEUCHUE MIMHPA ObITh TPAIICIIHEH.

30. Moxer 1 oceBoe cedeHHe KOHyca ObITh HepaBHOOEAPEHHBIM TPEYTOJIbHUKOM?

31. 3anummre Gpopmyiry oObeMa NPsSMOYToJbHOTO Napayieenue/a.

32. 3anumute Gopmyiry oobema Kyoa.

33. 3anumute Gopmyiry oObeMa mpsSAMOil IPU3MBI.

34. 3anummre hopmyiry oObemMa KOHyca.

35. 3anummre Gopmyiry oObeMa IUIUHIPA.

36. 3anummrte Gopmyiry oObeMa MUpaMUIbI.

37. 3anummre hopmMyiry o0bema mapa.

38. 3anmmmre Gopmyiry Tuiomaan chepsl.

39. 3anumute hopmysy oObeMa YyCEUSHHON TUpaMUIbl.

40. 3armumute Gpopmyny odbeMa YCEUSCHHOTO KOHYCA.

41. BepHo 11, 4TO npsiMasi U HAKJIOHHAS IIPU3MBI C COOTBETCTBEHHO PaBHBIMU OCHOBAaHUSIMU
MOTYT UMETh PaBHBIE 00BHEMBI?

42. BepHO 1, 4TO IPaBHIIbHAS ¥ HETPABUIIbHAS TUPAMUJIBI C PABHBIMH OCHOBAHHUSIMH MOTYT
UMETh paBHbIE 0ObEMBI?

43. MoryT i1 J1Ba HWIMHIPA C PaBHBIMU 00beMaMU UMETh HEPABHbIE PAIHYChI?

44. MoryT 11 J1Ba 11apa ¢ paBHBIMM 00b€MaMu UMETh HEPaBHBIE PainyChl?

4.2.1.11 DneMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUM BEPOSITHOCTEM

Oopaszoeamenvhule pe3ynobmamol, nodaexcauiue nposepke (j1emenmot):
I1P6 07, T1P6 08, ITP6 14.
[TIPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, [TPy 13, ITPy 14, [IPy 18, IIPy 19.
TeopeTnueckue BONPOCHI:
1.IIponomxure onpenenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBeauTe npumep.
2.Y10 u3y4aeT HayKa KOMOWHATOpUKa?
3.IlpuBenuTte npuMep TO0CTOBEPHOTO COOBITHS.
4.TlpuBenure MpUMeEp HEBO3ZMOKHOTO COOBITHSL.
5.[Iponomxkute onpenenenue: «BeposTHOCT CiiydyaltHOTO COOBITHS — 3TO...)».
6.ChopmymupyiiTe MpaBUIIO HAXOXKACHHS CIOKEHHS BEPOSITHOCTEH.
7.ChopmynupyiiTe MpaBUIO0 YMHOKECHHS BEPOSITHOCTEH.
8. /laiiTe ompeneneHne cy4aiiHbIM BETUIHHAM.
9.Kak naiitu cpenHee apudMeTrnaeckoe YuciaoBoro psja?

10. Kak HaliTn MeauaHy 4nuciaoBoro psaa’?

1. Kak Bbrumcinsercst pazmax 4ucjioBoro psijga’?

12. MoskeT 11 psii 9rcen UMeTh 0oJiee OJTHOM MOABI?

13. Psn, B KOTOpOM Kaxaoe TMOCIEAYIONIEe YHCIO0 MeHbIne (Wi  OOoJbIIe)
IIPEJBIAYIIEr0, HA3bIBACTCH. ..

14. Jlns yero HyXHBI AuarpamMmbl, rpaguku? Ilepeunciure Buabl AMarpaMmm.

15. [lpuBenute mnpuMepsl NPOSIBICHUS 3aKOHA OOJBIIUX YHCENT B TNPHUPOJIHBIX
SABJICHUSX.

16. [TpuBeauTe MpUMEPHI MPOSABICHUS 3aKOHA OOJIBIIUX YHCEN B OOIIECTBEHHBIX
SABJICHUSX.

17. Yro usyuaer cratuctuka’?

18. [Iponomxure onpenenenne: «CoyetaHue — 310...».

19. IIponoikure onpenenenue: «Pa3menmenue — 31o. . . ».

20. [Iponomxure onpenenenue: «llepecTaHOBKH — 3TO...».
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21. [IpuBeanTe MpUMEpP MHOKECTBA U3 PEATBHOM KU3HH.

22. IIpuBenuTe npuMep onepanuu nepeceyeHrss MHOKECTB.
23. [IpuBenuTe mpuMep onepanuy o0beIMHEHUS MHOKECTB.
24. IIpuBenuTe npumep onepanuu pa3sHOCTH MHOKECTB.

25. Kakune ucxonn! Ha3pIBAIOT

26. Packpoiite noHsTHS «Tpad, «IAEPEBOY, KITHUKID».

4.2.1.12. MHo:kecTBa. JJIeMEHTHI TeOPUHU Irpados

Oopaszosamenvuble pe3yiomamul, noonexcaujue npogepke (I1emMennol):
[1P6 01, TTP6 02.
ITPy 01, ITPy 02, ITPy 03.

TeopeTnyeckye BONPOCHI:

CdopmynupyiiTe onpeeeHne MHOKECTBA.

Kak M0>kHO 3a71aTh MHOKECTBO?

Kakmne MHOeCTBa Ha3bIBAIOTCS PABHBIMU ?

Kakoe MHOKECTBO Ha3bIBAIOT ITYCTHIM?

Kakoe MHOECTBO SBJISIETCS TIOJMHOYKECTBOM JPYTroro MHOXECTBA?
Kakue ocCHOBHBIE OIepaliy BBITOJHAIOTCS HaJl MHOKECTBAMMU?

Kak omnpenensiercst o00beJuHEHHE MHOXKECTB?

XNAINR LD =

Kaxk onpezensercs nepeceyeHne MHOKECTB?

9. Kak onpenensieTcst pasHOCTb MHOXKECTB?

10.Kakue GpiBaror MHOMKeCTBA?

1 1.Chopmynupyiite onpenenenne rpada.

12.Touku rpada HaspiBarorcs. ..

13.JIunuu rpada HasbBaroTCs. . .

14.Ecnu pebpo rpada coeuHuseT JBe €ro BEPUIMHBI, TO TOBOPAT, 9TO 3TO PEOPO UM. ..

15.Ecnu cymiectByeTr peGpo, MHIMAEHTHOE ABYM BEPIIMHAM Ipada, TO TH BEPIIMHbI
ABIISIOTCA. . .

16.Kax nasbiBaeTcs pebpo, MMEIOIIEE COBINAIAOIIME HAYAIO U KOHEI?
17.PeGpa nas3piBaroTCs CMEXHBIMHU, ECITU OHH ...

18.3inepos nuk. ..

19.TamunbTOHOB LMK ..

20. B siinepoBom rpade Bce BEPIIMHBI, KAKOW CTETIEHH?

2 1.Kax Haiitu cTenens BepiuHbl rpada?

22.Ha30BUTe OTINYMTENBHBIE YEPTHI MOJHOTO M HEMOIHOTO rpadoB.
23.Ha30BHTe OTJIMYATENBHBIE YEPTHI CBA3HOTO U HECBA3HOTO rpad)oB.
24. PaccTosHME MEX/TY BEPIIMHAMH €CTh. . .

25. JlepeBo ecTb. ...

26.Pebpa Ha3BIBAIOTCS KPATHBIMH, €CITH OHH ...

277.PaccTosiHUE 110 BEPIUMHBI IEPEBA HA3BIBAIOT ...

28.KoHeuHblii CBA3HBIN Tpad) ¢ BBLIETEHHON BEPIIMHOM(KOPHEM), HE UMEIOIIHIA IIMKJIIOB,
Ha3bIBAIOT. . .

29.lepeBo, B KOTOPOM MOIEPEBBS KAXKIOTO y3J1a 00pasyroT yIOPAI0YEHHOE
MIOJIMHOKECTBO Ha3bIBACTCA. ..
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30.Ecnu xaxnas u3 BEpUIMH HEOPUEHTHPOBAHHOTO rpada CoeTMHEHa peOpamMu ¢
OCTaJIbHBIMH, TO TaKOW Tpad Ha3bIBACTCH. ..
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4.2.2. CamocrosiTeJibHasA padora

4.2.2.1 Crenenu u kopHu. CreneHHasi QyHKuust

Oopaszoseamenvusle pe3yromamul, nooaexcaujue npogepke (I1emMennol):
[1P6 01, ITP6 02, ITP6 03, ITP6 05, ITP6 06, TTPG 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, 1Py &, I1Py 18, I1Py 19.

NHnuBuayanbpHas caMocTosTeNbHas pabora Nel
1o TeMe «Crenenu u KopHH. CTeneHHasas QPyHKIIUMD)

Bapuant Nel

1. Beruucnuts:
2 7

1)3'135, 2) (%) - - (% ) +4-379°; 3)<m+3\/%>:i/§.

7

5|ab? 5[aSh a=3-a3

2. YopocTtuTts BelpakeHue: 1) / ’CZ ; 2)——.
a3

9a

3. Cokparurb ,Z[p06b
7a4+21

4. CpaBHUTD yuCIa / ’

5. YOpOoCTUTh BBIpaXEHUE (\/E + \/—)2 - (§/— - %)2

Bapuaunt Ne2

1. Beruucnuts:
2

7 1, 9 5. - 10\ 73 (3)?
D= 9+8-2+=-2 2)(2-12571) 3)(22—72) ).
3
2. Yapocruts Beipaxenue: 1) (a®%)? - Va; 2) Va2 - (aﬁ) :

3 1
ab2—bz
3. Cokpatuth Apodb ——— G

azb7-1
4. CpaBHUTD yKcIa (%)—\/E u (E) —\/E.

13

2 2
5. YpocTuTh BhIpaxkeHue (3\/5 + %) (a§ + b3 — ¥ ab).

WunuBuyanbHas camocTosiTenbHas padorta Ne2
1o teme «PaBHOCWIIbHBIE yPABHEHNS U HEPABEHCTBA)
Bapuant Nel

1. PaBHOCHIIBHBI JIH CIIEAYIOIIME YpaBHeHus: |x — 2| = —3 u 3% = (—1)3?
2. PaBHOCUIIBHBI JIN cneﬂyfomne HepaBeHcTBa: X (x + 3) = 2x m x2(x + 3) = 2x2?
3. Peumuth ypaBHeHue: —— + Eag jx .
x-1  x2-1
4. PemiTh HEPABEHCTBO: 2++x32 <3
5. BBIACHWUTD, PABHOCUIBHBI JIU ypaBHenus: 23%t1 = 273 y3x + 1 = -3,

Bapuant Ne2
1. PaBHOCHITBHBI JIH CIIEAyIOIIHeE ypaBHeHus: x2 — 1 = 0 u 271 = 0?

2. PaBHOCHIIBHBI JIK ciexyromue HepaBeHnctBa: (x —2)(x +1) <3x+3ux —2 < 3?

60



2

x—1 1
3. Pemuth ypaBHEHHE: — — = = —.
xX—2 X x—2

x-2
4. Pemiuth HEPABEHCTBO: R 1.

5. BbIsICHUTB, paBHOCUJIBHBI JIM YpaBHEHMS: VX +2 =3 ux +2 =09.

4.2.2.2 Tloka3zarejabHasi QyHKUMS

Oopa3zoseamenvHble pe3ynvmamol, nooaedHcaujue nposepke (InemMeHml):
I1P6 01, ITP6 02, ITP6 03, ITP6 04, ITP6 05, TTP6 06, TTP6 14.
ITPy 01, ITPy 05, TTPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

NunuBuayanbHas camoctositesbHas padorta Ne3
1o teMe «Iloka3aresqibHass QyHKIUA»
Bapuant Nel

X
1. [Toctpouts rpaduk pynkuuu: 1) y = (%) ; 2)y = 5%,

0.2 1.2
2. CpaBHuTh uncina: 1) (%) u G) ; 2)5702 5712
Bapuant Ne2

X
1. [Toctpouts rpaduk pynkuuu: 1) y = G) ; 2)y = 3%
04 g\ 14
2. CpaBHMTB uncna: 1) (5) u (5) ; 2) 3704y 3714,
NunuBuayaipHas caMocTosiTeNbHast padoTta Ne4

110 TeMe «Penrenne moxka3zarejbHbIX ypaBHeHnﬁ H HEPABCHCTB»

Bapuant Nel
1. Pemnts ypaBHeHue:

1) 3x+1 — 27x—1. 2) 0.2x2+4x—5 =1:

3) 2%+3 — 2x+1 = 12; 4)4-22%—-5:2*+1=0.
2. PemmnTh HEpaBEHCTBO:

1) 7572 > 49; 2) 0.5%°"2 > 2,

4
3. Pernts rpadmuecku ypasuenue: 2% = 3x + 10.

Bapuant Ne2
1. Pemints ypaBHeHue:

2
1) 3% + 4-3*+1 = 13; 2)2-33%71 4 27%75 = 9x~1 4 2. 32x-1,
3) 2V3+2 — oVEHL = 17 4 2VRL, 4) 2x+4 4 2¥42 = X+ 4 3. 5%,
2. Pemmnts HEpaBEHCTBO:
1) 9%+3 < 81; 2) 0.7%°+2% < (1)3
> ) 10/ °

—-X
3. Pemuts rpaduuecku ypaBHEHUE: G) = 2x + 5.
4.2.2.3. Jlorapu¢msl. Jlorapugmudeckas GpyHKIUA

Oobpaszosamenvhble pe3yibmamel, noo1exHcaujue nposepke (INemMeHnbl):
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I1P6 01, IIPG 02, TIP6 03, [IPG 04, IIPG 05, IIPG 06, IIPG 14.
[Py 01, TIPy 05, ITPy 06, [IPy 07, [IPy 08, [1Py 18, ITPy 19.

NunuBryanbHas camocTosTenpHas padora NeS
o teMe «Jlorapupmuyeckas QpyHKIHA»

Bapuant Nel
1. Beruucnuts:

1) logs 125; 2)1g0.01;  3)20823;  4) 32087, 5)]og, 68 —log, 17.
2. Iloctpouts rpaduk GyHKIUU:

1)y =logoz x; 2)y =log;, x.
3. CpaBuuts uncna: 1) log,, 3 ulogg , 2.5; 2)log, 0.7 ulog, 1.2.

Bapuant Ne2
1. Beruucnuts:

6log12
1) logs —: D017, 3)(3) 7 4)03%%8se
5) logg 1—16 — logg 32.
2. Iloctpouts rpadux GyHKINH:
1)y =logsx; 2)y =logz x.
5

3. CpaBuuts uncna: 1) logi9ulogi117;  2)log, % u log, ?
3 3

NuauBunyanbHas caMocTosiTeNnbHas padota Ne6
1o teme «Pemienue orapupmuyecKux ypaBHeHHid M1 HEPABEHCTB)»
Bapuant Nel
1. Pemute ypaBHEHHE:
1) logs(3x + 1) = 2; 2)log;(x +2) +log; x = 1;
3)In(x? —6x+9) =In3 + In(x + 3).
Inx —Iny=1n3

2. Pemuth cuctemy ypaBHEHHE: {

x—2y=5
3. PemmTe HEpaBEHCTBO:
logz(x—1) < 2; 2)logi(2 —x) > —1.
5
Bapuant Ne2
1. Pemute ypaBHEHHE:
1) 1g(x? —2) =lgx; 2)log,(x — 5) +log,(x + 2) = 3;
3) log s(x — 2) logs x = 2logs(x — 2).
2. Pemnth cucreMy ypaBHEHHE: {}gi N }gi ; ;
3. PemmTe HEpaBEHCTBO:
1)log,(x —4) < 1; 2)log:i(4 —3x) = —1.
5

4.2.2.4. KoMILUIeKCHBIE YHUCJIA
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WuauBuayanbpHas caMOCTOsATENbHAs paboTa Ne7
o teMe «KoMIjiekcHbIe YHCTIa»
Bapuant Nel
1. Bemonuute cnoxenne (3 — i) + (—1 + 2i).
2. Bemosaute Beruntanue (4 — 2i) — (—3 + 2i).
3. Bemmosaute ymuokenue (2 + 3i)(5 — 7i).

v 2—-31
4. Haiitu uectHOE ——.
5+2i

5. Beruucnure: 1) (36 + i17) - i23; 2) (4 + 2i)3.

Bapuant Ne2
1. Bemonuute cnoxenne (2 + 3i) + (5 — 7i).

2. BemosauTe Beruntanue (6 — 2i) — (4 + i).
3. Bemmosaute ymuokenue (3 + 2i)(7 — 5i).

o 5+3i
4. Haiitu yectHOE T
—2zl

5. Beraucnure: 1) (i32 + i21) - i25; 2) (3 — 2i)2.
4.2.2.5. OcHoBbI TpUroHomerpuu. Tpuronomerpuyeckue pyHKuuu

Oopaszosamenvuble pe3yromamul, nooaexcaujue npogepke (I1emMennl):
I1P6 01, ITP6 03, ITP6 05, ITP6 14.
[TPy 01, TPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

NHnuBuayaibHas caMocTosiTeNbHas paboTta Ne§
110 TeMe «OCHOBBI TPUTOHOMETPHUID)

Bapuant Nel
1. Beruncnurs:

. 3
1) sina, tga, ctga, ecnu cosa = — s I/I% <a<m;
. 5
2) sina, cosa, ctga, ecnu tga = % nn<a< 3;”
. 3
2. Berarcnuts: 1) cos135°; 2) sin150°; 3) tgz—z; 4) CthZ'

3. Jloka3ath TOXJIECTBO:
. [ a .
1) 1 — 2sin? (Z — E) = sinq;
sina+sin2a
2) —— = tga.

1+ cosa+ cos2a
4. YHpOCTI/ITB BBIPAKCHUC!

1 2(cosa+cos3a),
) 2sin2a+sin4a’
2) 2 sin(m — a) cos (g - a) + 3sin? (g - a) - 2;
1+cos?a
)

sina
sin(£+a)—cos(£+a)
4 4

. 1
- sma) o tga;

4)

sin(£+a)+cos(£+a)'
4 4

Bapuant Ne2
1. Beruuciauts:

1) cosa, tga, ctga, ecnu sina = 0.8 I/Ig <a<m;

. 3
2) sina, cosa, tga, ecnu ctga = —3 u 7” < a<?2m.
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2. Buramenuts: 1) c0s240°%; 2) sin225°; 3)tg 2 4) ctg .
3. Jloka3ath TOXJIECTBO:

1) 3cos2a + sina — cos?a = 2cos2a;
sin5a-sin3a .
2) ———— = sina.
2 cos4a
4. YIIpOCTUTD BBIPAKECHUE:

1 ) 1+sina—cos2a—sin3a

2sin2a+sina-1  ’

sin(n+a)cos(37n—a)tg(a—§)

cos(g+a)cos(37n+a)tg(n+a)’
3 crga (2
4 sin(%—a)+cos(%—a)

. T T .
sm(——a)—cos(——a)
4 4

NunuBuyanbHas camocTosiTenbHas padora Ne9
o teMe «IIpeodpa3zoBanne rpapukoB TPUTOHOMETPHUYECKUX (PYHKIIUHII»

— cosa);

Bapuant Nel
[Toctpouts rpaduk GyHKIMH

. y= sin(2x+g)
2. y= 3cos(x—§)

3. y= Zsin%x +1

Bapuaunt Ne2
[Toctpouts rpadux GyHKIMH
s
1. y= cos(3x+g)
. Y
2. y= ZSlTl(X—E)
3. y=2cos3x —2

NuauBuyanbHas camoctositenbHas padora Nel(
1o reMe « TpuroHomMeTrpuyeckue ypaBHeHHs1 1 HEPaBeHCTBa»
Bapuant Nel

1. BerunciauTs:
1) 2arcsin§ + 3arcsin (— %),
2) arccos (— %) — arcsin \/2—5;
3) 2arctgl + 3arctg (— \%),
4) cos (arcsin %),
S5)tg (arccos E)
2. Pemnth ypaBHEHHE:
1) (tgx — \/§) (ZSin% + 1) = 0;
2) (1= VZcos%) (1 + V3tgr) = 0;

3) 3cos?x — sinx — 1 = 0;
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BapuanTt Ne2
1. Beruucnurs:

1
1) arcsin—= — 4arcsin1;
) arcs 5 arcsinl;

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

4) ctg (arctg é),
1
5) ctg (arccos E)'
2. Pemmth ypaBHEHHUE:
D (2sin (x +%) - 1) (2tgx + 1) = 0;
2) (1 ++/2cos (x + %)) (tgx —3) =0;
3) 2sin?x + 3cosx = 0;

NuauBuayanbHast caMmocTosATeabHast padora Nell
1o TeMe «CucreMbl TPUTOHOMETPUYECKUX YPABHEHUH »

Bapuant Nel

Lp V_{cos(x+y)=0
- Pewunts cucremy ypasenni: | (x—y)=1
2. Pemnth HepaBeHCTBa:
1) cos (g + 2) > %; 2) sin?x + 2sinx > 0.

Bapuant Ne2

. ( sinx —siny =1
1. Pemuth cucreMy ypaBHEHMM:

sin®x + cos?y = 1’
2. Pemnth HepaBeHCTBa:

1) sin G — 3) < —\/2—5; 2) cos?x — cosx < 0.

4.2.2.6. IlpouszBoaHas pyHKUMH, e IPUMEHEHHE

Oobpaszoseamenvusle pe3yromamol, noonexcaujue npogepke (I1emMenmol):
[1P6 01, TTPG 04, ITP6 06, I1P6 14.
[TPy 01, TTPy 06, I1Py 07, ITPy 08, ITPy 09, I[TPy 10, ITPy 11, IIPy 18, ITPy 19.

NunuBuayanpHas caMmocTosTelbHas padora Nel2
1o teme «IlpousBoaHast pyHKUMMW)

Bapuant Nel
1. Haiitn npou3BoaHyI0 QyHKIIUN

X
1) sinx + x?; 2) 3lnx — 2%; 3) Inx - cos3x; 4) s?ﬂ
2. HaiiTu 3HaueHue npou3BoAHON QyHKIMHM f(X) B TOUKE X, €CITH:
1) f(x) = cosx sinx, x, = %; 2) f(x) = ﬁ,xo =0.

3. Haiftm 3HaYeHUs X, MPU KOTOPBIX 3HAYCHHS MPOU3BOMHON (yHKIMH f(X) paBHO HYIIO;
MOJIOKUTETHHO; OTPUIIATENLHO:
3x+1

D f(x) = 2x3 — x2; 2) f(x) = x> —5x3 - 20x; 3) f(x) = —.

4. Hanncatp ypaBHEHHUE KacaTelbHOM K rpaduky (GyHKIUMH B TOUKE C aOCIIUCCON Xq:
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)y =x?—2x,x9 = 3; 2)y=sinx,x0:g.

Bapuant Ne2
1. Haiitu npou3BoHyt0 GyHKINN
Cosx

1) cosx + 2x°;  2) 2lnx + 3%; 3) log x * sin2x; 4) v
2. Haiitn 3Ha4eHue Mpou3BoaHON QyHKIHMH f(X) B TOUKE X, €CITH:
2
1) f(x) =e¥lnx,xy =1; 2) f(x) = :i(r)lix,xo = %.
3. Haiitu 3Ha4yeHUs X, MPU KOTOPHIX 3HAYCHHUS MPOM3BOAHOW (QyHKIHH f(X) paBHO HYJIIO,
MOJIOKHUTEIBHO; OTPULIATEIBHO:

Df@=-3%+2 +4  f@=@+3*@-9%  Hf@=x2+2
4. Hanmcatp ypaBHEHHUE KacaTeNbHOU K rpaduKy (pyHKIUH B TOUKE C aOCIIUCCON Xq:
Dy =x343x,xy = 3; 2)y=cosx,x0=§.

NunuBuyanbHas camoctostenbHas padora Nel3
1o teme «lIpuMeHeHne NPOU3BOAHOM K MCCJIeJ0BAHUIO (PyHKIIUN

Bapuant Nel
1. HaiiTu UHTepBaIlbl BO3PACTaHKs U yObIBaHUS PYHKIMU Y = 6x — 2x3.

. 3
2. HaiiTu To4ku 3KcTpeMyma QyHKIHH Y = g + -

Bapuant Ne2
1. Haiiti uHTepBaibl Bo3pacTanus u yobiBanus GpyHkuuu y = 2x3 + 3x2 — 2.

2. Haiitu Touku skctpemyma ¢ynxiuu y = 0.2x° — 4x? — 3.

NunuBuayanpHas caMocTosATeNbHas padora Nel4
1o Teme «IIpuMeHeHre MPOU3BOHON K MCCICI0BAHUIO (PYHKIIUID)

Bapuant Nel
1. ITocTpouts rpaduk GyHKIUH:

Dy =2x*—x%+1; 2)y =x3 — 3x.
2. OyHKIWA Y = X +% HempepbiBHA Ha oTpeske [1;5]. Haiiti ee Hambobliee U HAUMEHBIICE

3HA4YCHUI.

Bapuant Ne2
1. IToctpouts rpaduk GyHKIUY:

X3 2 x4 2
1)y=?+3x; 2)y=—7+x.
2. ®ynkima y = x* — 2x% + 3 menpepsiBHa Ha otpeske [—4;3]. Haiitn ee nHamGonbuice u
HauMEHbIIIEe 3HAYCHUSI.

4.2.2.7. llepBooOpa3nasi QyHKIUM, ee IPUMEHEHHUE
Obpazoeamenvhvle pe3yromamot, noodaexcaujue npogepke (1emMennivl):

I1P6 01, ITPG 04, ITP6 06, ITP6 14.
[IPy 01, ITPy 06, I1Py 07, ITPy 08, ITPy 09, TPy 10, ITPy 11, ITPy 18, ITPy 19
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NuauBuayanbHast caMmocTosATebHas padora NelS
no reme «IlepBooOpa3Has pyHKUUID)

Bapuant Nel
1. {nst pyskuun f(x) HalTH TepBooOpa3Hyto, rpaduk KOTOPOH MPOXOTUT Yepe3 TOUKY M:

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

2) f(x) = e*, M(1,5);

3) f(x) =4x3 + 4, M(1,—4).
2. BbruuciauTh UHTErpa:

1) f_21(5x4 — 8x3) dx;

2) J, 4¥x (1-2) dx;
3) f, V2x — S dx.

Bapuant Ne2
1. dnsa dynkuuu f(x) HaliTH iepBooOpa3Hyto, rpaguk KOTOPOH MPOXOAUT Yepe3 TOUKy M:
1) f(x) = sinx, M(m, 2);
2) f() =% M(16,9);
3) f(x) =3x—2, M(2,5).
2. BBIUUCIIUTH HHTETPAIT:
4 7
D fy Vx(3-12)dx:
2) [F(Vx+1-2)dx;
3

3) ff%sin(x — 3;”) dx.
2

NunuBuyanbHas camoctositenpHas padora Nel6
o teMe «Ilimomaas KpUBOJIMHENHON TPaNeUN»

Bapuant Nel
Haiiti mnomaas Gurypsl, orpaHU4eHHON TUHUSME (00s13aTEILHO HAPUCOBATD):

Dy=x*+2y=x+2; 2)y=xiz,y=x,y=0,x=4.

Bapuaunt Ne2
Haiiti nomans Gurypsl, orpaHU4eHHON IMHUSAME (00513aTENHHO HAPUCOBATh):

Dy=x*+1,y=3x+1; )y =Vx,y =2 —x.
4.2.2.8. IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

Oopaszoeamenvhule pe3yiobmamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, ITP6 14.

[IPy 01, ITPy 14, IIPy 15, IIPy 16, ITPy 18, ITPy 19.

NunuBuayanbpHas caMmocTosTeNbHas pabora Nel7
o Teme «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE»

Bapuant Nel
1. Hokaxwure, yto ecnu npsmele AB m CD ckpemuBaromuecs, To npsmeie AC u BD Toxe
CKPELIUBAOIINECS.
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2. Yepe3 koHIbl oTpe3ka AB u ero cepenuHy M TpoBeneHBbI MNapajuielbHbIE TMPSIMBIE,
MepeceKarolie HEKOTOPYIO MIIOCKOCTh B Toukax A;, By u M;. Haiinutre mnuny otpeska MM,
eciu oTpe3ok AB He nepecekaet miockocTs u eciii AA; =5 M, BBy =7 m.

3. Jokaxute, 4ro uepe3 JOOYI0 TOYKY MpPSMOM B MPOCTPAHCTBE MOXKHO IPOBECTH
NEPIEHAUKYISIPHYIO €U NIPSMYIO.

Bapuant Ne2
1. MoxHO 51 uepe3 Touky C, He TPUHAIISKAITYIO CKPEIIUBAIOIIUMCS TIPSIMBIM @ U b, IPOBECTH

JIBE pa3JINYHbIC IPSIMbBIE, KAXK/1ask U3 KOTOPBIX IiepecekaeT npsiMbie a u b? OObICHUTE OTBET.

2. Yepe3 koHubl oTpe3ka AB u ero cepenuHy M TmipoBeAeHBbI MapasuieiibHbIE MPSIMBIE,
MepeceKarolue HEKOTOPYIO MIIOCKOCTh B Toukax A;, By u M;. Haiinutre mnuny otpeska MM,
eciu oTpe3ok AB He nepecekaer miockocts u eciii AA; =11 m, BBy =16 m.

3. Hoxaxwure, 4To uepe3 JIOOYI0 TOUKY MPSAMOl B MPOCTPAHCTBE MOKHO IIPOBECTH JBE
pa3MyHbIC MEPIIECHIUKYISIPHBIC €l TIPsIMBIE.

NunuBuayanpHas caMmocTosTelbHas padora Nel8
1o Teme «IIpsimblie ¥ MJIOCKOCTH B MPOCTPAHCTBE»

Bapuant Nel

1. lanbl mapaimenbHble MIOCKOCTH @ U ff. Uepe3 Touku A u B MIOCKOCTH MPOBEACHBI
napajuieNIbHbIC MPsMbIC, TIEPECEeKAIINEe TUIOCKOCTh § B Toukax A; u B;. Haiinure A, B;, ecin
AB =5 cwm.

2. JIBe TIIOCKOCTU TapayiedbHbl MKy coOoi. M3 Toukn M, He nexanieil Hu B OTHOW U3 ITHX
IJIOCKOCTEM, HU MEK]ly TUIOCKOCTSIMH, IPOBE/ICHBI ABE MPSAMbIC, IEPECEKAIOIINE AT TNIOCKOCTH
COOTBETCTBEHHO B Toukax A; u A,, B; u B,. U3BectrHo, uto MA; =4cm, BB, =9 cwm,
A1A, = MB,. Haiimute MA, u MB,.

Bapuant Ne2

1. JlaHbl mapayenbHble IMIOCKOocTH @ U f§. Uepe3 Touku A w B IUIOCKOCTH TPOBEICHBI
napajuleNibHbIe MpsMbIe, NIEpeceKarolre MIOCKOCTs f B Toukax A; u B;. Haiinure A, B;, eciu
AB =7 cwm.

2. JIBe TUIOCKOCTU TapaJieIbHbI MKy coboi. M3 Toukn M, He nexanieil Hu B OTHOW U3 ITHX
MJIOCKOCTEM, HU MEXY IIOCKOCTSMHU, TPOBENICHBI JIBE MPSIMBbIE, IEPECEKAIOIINE 3TU TIOCKOCTH
COOTBETCTBEHHO B Toukax A; u A,, By u B,. U3BectHo, uto MA; =6cm, BB, =11 cmMm,
A{A, = MB,. Haiinute MA, u MB,.

4.2.2.9. KoopanHaThl 1 BEKTOPbHI

Oopaszoseamenvusle pe3yivmamol, noonexcaujue npogepke (I1emMenmol):
[1P6 01, TTPG 09, ITP6 11, TTP6 12, TTPG 13.
[IPy 01, ITPy 14, I1Py 15, ITPy 16, ITPy 17, ITPy 19.

NuauBuyanbHas camoctositenbHas padora Nel9
o teMe «KoopauHaThl M BEKTOPBD)
Bapuant Nel
1. Jlamel BexToph: d = 4i—2j, b(—3,1,2). Haiizure KOOpAMHATEI  BEKTOpa
¢ =2d - 3b.
2. Jauel Bektope: d(2,—1,0), 5(3, 1,4), ¢(1,1,4). Haiizure KOOpAMHATHI BEKTOpA
p=-d+3b—2¢

68



3. Jlanbl BekTOpsl: d(2, — 4, 0), b(3,—1, —2). Haiiure 3HaueHNs BEIUYKMH M U N, TIPU KOTOPBIX

BekTOpbl 24 — 3b u &(m + n,m — n, 2) — KOIUIMHEAPHBIE.

4. 3amaner Touku A(2,5,8) m B(6,1,0), Ha ocu opaWHAT pacmojiokeHa Todka C,
paBHOynaneHHas ot Touek A u B. Haigure miomans AABC.

5. UsBectnwl Touku A(2,—1,0), B(—3,2,1) u C(1,1,4). Haiingure koopauHaThl Touku D, eciu

BBITOJIHSETCS] PABEHCTBO CD = —24B.
6. 3amansl Touku A(3,—1,3), B(3,—-2,2), C(2,2,3) u D(1,2,2). Haiigute yrom Mexmy
npssmbiMu AB u CD.

Bapuant Ne2

1. Jlamsl  BekTOpHL: d = 61 + 37, B (2,-3,1). Haiigute KOOpIWUHATBI  BEKTOpPA
¢ =3d+2b.

2. Jlauel Bektopel: d(—3,2,4), B(O, —2,3), ¢(—1,5,0). Haiimure KOOpAMHATHI BEKTOpA
p=2d—5b+2¢

3. Jlausl BeKTOpBI: A(—2,4,2), 5(5, 1, —3). Haiigute 3HaueHus: BEIMYUH M U N, IPH KOTOPHIX
BekTOpH 4d + 2b u é(m — n,m + n, 4) — KOJWIMHEAPHBIE.

4. 3anmaner Touku A(3,2,4) u B(7,2,9), Ha ocu opauHaT pacnoioxeHa Ttouka C,
paBHOynaneHHas oT Touek A u B. Haiiagure miomans AABC.

5. U3Bectnsl Touku A(4,—2,5), B(6,7,0) u C(2,3,—5). Haiinure koopaunaTsl Touku D, eciu
BBITIOJIHSICTCS] PABEHCTBO CD = —24B.

6. 3amannsl Touku A(0,—5,4), B(6,—2,3), C(1,1,3) u D(3,—2,—2). Haligute xocunHyc yria
Mexay npsmbiMu AB u CD.

4.2.2.10. MHOTOIPaHHUKH M TeJIa BPALLICHUS

Oopaszoeamenvhule pe3yivmamel, nooaeHcauiue nposepke (3j1emenmot):
I1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, TIPG 14.
[TPy 01, ITPy 12, ITPy 13, TPy 14, [1Py 15, I1Py 16, I1Py 18, ITPy 19

NuauBuyanbHas camoctosiTenbHas padora Ne2(

10 TEME «MHOFOFpaHHI/IKI/I H TeJIa BpalCHUs»
Bapuant Nel
1. U3 Touek A n B, nexxamux B TpaHsAX JBYTPaHHOIO yIja, OMYLIEHBI NEPIEHAUKYIApel AA, 1
BB, Ha pebOpo yruna. Haiigute orpesox AB, eciu AA;=5cm, BB;=7cm, A1Bi=9cm 1
JIBYI'PaHHBIN yroia paseH 60°.
2. B npsiMoil TpeyroiabHON NMpU3Me CTOPOHBI OCHOBaHus paBHbl 10 cMm, 12 cm u 15 cm, a BbicoTa
npusmbl 13 cM. Halinure miomans ceueHus, MPoBEACHHOTO Yepe3 00KOBOE pedpo M MEHBIIYIO
BBICOTY OCHOBAHHMSI.
3. B nmpsMom mnapajuienenunesne CTOpOHbl OCHOBaHUS 4 ¢cM M 7 c¢M, yroia Mexay Humu 30°.
BokoBas MoBepXHOCTh paBHa 225 cm’. HaiiiuTe MONHYI0 MOBEPXHOCTb.

Bapuant Ne2
1. 3 Touek A u B, nexamux B TpaHsAX ABYTPAHHOTO yIJja, ONMYyIIEHbI NEpIEeHAUKYISpsl AA; 1

BB, na pebpo yria. Haiinure otpesok AB, ecnmu AA; =4cMm, BBi=6cMm, A1B1=8cm u
JBYTpaHHbIN yroia paseH 30°.

2. B npsiMoii TpeyroiapHOM NpHU3Me CTOPOHBI OCHOBaHHUs paBHbI 8 cM, 10 cM u 13 cM, a BbicOoTa
npusmbl 11 cm. Haiiaure momans cedeHusi, MpoBEACHHOrO yepe3 OOKOBOE pedpo M MEHBIIYIO
BBICOTY OCHOBAHHS.
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3. B mpsamMom mapasuienenurie/iec CTOPOHbl OCHOBaHMS 6 ¢CM M 8 CM, yrojl Mexmy HumHu 45°.
BoxoBas nosepxHocTh paBHa 110 cm?. HaifauTe MonHyI0 OBEPXHOCT.

NunuBuayanpHas camocTosTenbHas padora Ne2l

I10 TEMC ((MHOFOFpaHHHKI/I H T€J1a BpalllCHUS»
Bapuant Nel
1. BeicoTta nununaapa 6 cM, paguyc ocHoBaHus 5 cM. HaiiauTe nomaas ceyeHust, IpoBEAECHHOIO
napajuieIbHO OCH HUJIMHAPA HA PACCTOSHUM 4 CM OT Hee.
2. Inaronanu pom6a 15 cm u 20 cm. IllapoBast moBepXHOCTh KacaeTcsl BCEX €ro CTopoH. Paaumyc
mapa 10 cm. Haiinure paccTosiHiE OT LEHTpa 11apa A0 III0OCKOCTH poMoa.

Bapuant Ne2
1. BeicoTa nununaapa 7 cM, paguyc ocHoBaHus 6 cM. HaiiauTe momaabs ceyeHust, IpoOBEAECHHOIO

[apajuIeJIbHO OCH LIMJIMH/APA Ha PACCTOSHUU 5 CM OT Hee.
2. lmaronanu pom6a 10 cm u 15 cm. IllapoBas mOBEpXHOCTH KacaeTcsl BCEX €ro CTOpoH. Paamyc
nrapa 5 cMm. Haiinure paccTostHEe OT IIEHTpa mapa J0 MIOCKOCTH pomoa.

4.2.2.11 dyeMeHTbHI KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUH BePOATHOCTEM

Oopaszoeamenvhule pe3yiomamol, noodaexcauiue nposepke (j1emenmot):
[1P6 07, ITP6 08, I11P6 14.
[1Py 01, TTPy 02, I1Py 03, ITPy 04, ITPy 12, [TPy 13, I1Py 14, [1Py 18, I1Py 19.

NuauBuyanbHas camocTosiTenbHas padota Ne22
10 TeME «JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEI»

Bapuant Nel
1. B Baze nexat 7 pa3HbIX MUPOXKHBIX. CKOJNBKO CYIIECTBYET BapUaHTOB BHIOOpA M3 HUX JABYX

MUPOKHBIX?

2. CKOJBKUMH CIIOCO0aMU MOXKHO MOAAPUTH 6 Pa3IMYHBIX MO0 OKpacKe Msuell MIeCTH MajlblliaMm,
Bpyuasi KaXx/J10My 10 OJJHOMY Msay?

3. CkonbKO CylIecTBYeT ClIocOOO0B 3aHATh 3 OHOMECTHBIE TApThl B IEPBOM psy Kiacca, eciu B
BbIOOPE MECT Yy4acTBYIOT 22 HIKOJIbHUKA?

4. BpomieHsl 2 urpanbHbIX KyOuka. KakoBa BEpOSTHOCTH TOTO, YTO Ha MEPBOM KOCTH BBHINAJIO
4yuclio 4, a Ha BTOPOIl — HEUETHOE YU CIIO?

5. BeposiTHOCTh MoOMNajaHus MO IeU IPU OJHOM BBICTpeNe y nepBoro opynus pasHa 0.6, a 'y
Broporo — 0.7. HailTu BepossTHOCTH TOTO, YTO MO €M MOMNaAeT XOTd Obl OJHO OpYyJue IMocie
TOT0, Kak 00a CJIeJIal0T M0 OJJHOMY BBICTpEIy.

Bapuant Ne2
1. Ha okpyxHoct otmMeueHo 10 Touek. CKOJIBKO pa3iMyYHBIX TPEYTOJbHUKOB C BEPIIMHAMHU,

BBIOpaHHBIMU U3 ATHX TOYEK, MOYKHO MTOCTPOUTH?

2. CKOJTBKUMH CIOCOOaMH ISl y4acThs B KOH(EpEHIHH u3 9 WICEHOB HAy4YHOro OOIIecTBa
MO>KHO BBIOPATh TPOUX CTYJAECHTOB?

3. CKOJIbKUMU CIIOCO0aMH MOXHO PAacCaJUTh YETBEPHIX JETEH HAa YETHIPEX CTYJBSIX B CTOJIOBOM
JIeTCKOro caja’?

4. bpocatoT aBe wurpajgbHble KocTU. HallTm BeposSTHOCTH COOBITHS, €CIU MPOU3BEACHUE
MOSIBUBIIMXCS YUCEN PAaBHO 6.

5. W3 xonoasl kapT B 36 TUCTOB HayrajJ BHIHUMAETCA OJIHA KapTa. HallTu BEpOSITHOCTH TOTO, 4TO
9Ta KapTa J1amMa KpacHOW MacTH.
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4.2.2.12. MHo)kecTBa. JJjIeMeHThl Teopun rpagos

Oopaszosamenvusle pe3yiomamul, nodexncaujue npogepke (I1emMennol):
I1P6 01, ITPG 02.
[TPy 01, TTPy 02, ITPy 03.

NunuBumyanpHas camocTosTenbHas pabora Ne23
I10 TEMC «Onepamm C MHOKECTBaAMMN»

Bapuant Nel
1. Beimummre Bce 2JIEMEHTHI MHOXecTBa A, eca A — MHOXKECTBO HEUETHBIX JIBY3HAUHBIX
HaTypaJIbHBIX YHCEII.
2. Haiinute mnepeceuenne u oObeauHenue MHOxectB A u B, ecmm A =1{1,2,3,7,8},
B={-1,0,3,4,5,7}.
3. Ilycte Juis perreHWss HEKOTOpOHM 3amaum  BeigeneHbl MmHOKectBa A = {1,2,3,4,5},
B ={3,4,5,6,7}, C = {8,9,10}. Haiinure AUB,ANB,BUC,BNC,A\B,B\C.

Bapuaunt Ne2
1. Beinummre Bce 3J1EMEHTHI MHOKECTBA B, eciau B — MHOKECTBO YETHBIX OJHO3HAYHBIX YHCE.

2. Haiimure mepeceuenne u oObenuHenune wMHOkectB A um B, ecim A ={0,1,2},
B={-3,-2,-1,0,1}.

3. Ilycte mist pelieHWss HEKOTOpOM 3amaum Bbiaedensl MHoxkectBa A = {1,3,5,7,9,0},
B =1{3,4,5,6,7}, C ={1,0,2,3}. Haiinure AUB,ANB,BUC,BNnC,A\B,B\C.

NunuBuyanbHas camoctosiTesbHast padota Ne24
1o teme «I'padbp»

Bapuant Nel
1. HeopuentupoBanublii rpad 3amaH B BHUJE PUCYHKA W B BHUJAC TaOJHIBL. YCTaHOBUTE

COOTBETCTBUC MCKAY BECPHIMHAMU STUX HpeI[CTaBJ'IeHI/Iﬁ r pa(pa.
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2. HeopuentupoBanusiii rpad 3aman TaOmuinei. Haiinure miuHy Kpartualmiero myTH W3
BepIINHBI A B BepmiuHy D.
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Bapuant Ne2

71



1. HarpyxeHHBIlI HEOPUEHTUPOBAHHBINA rpad 3alaH B BUIE PUCYHKA W B BUAC TaOmuIbl. Yemy
paBHa JuinHa pedpa, COSIUHSIONIETr0 BepIuHbl B u D?

[a—
(S}

o
| Ot =1

[a—y
(8]

| O = QI B =
=1| Ct| Ot
o

~1
(1]
ot

2. OpueHTHpoBaHHBIN rpad 3anan Tadbnuieid. Haiinure qymay kparyaiimmx nyteid u3 B B E u u3
E B B.

A|B|C|D|E|F|G
A 115 3
B 2 10
C 1 8|16 |3
D 1
E|6 3
F 4
G| 2 2

4.2.3. ®oH/ TECTOBLIX 3aJJaHUI

Ha Brimonnenue tecta gaercs 1 akagemudeckuid yac (45 munyTt), B Tecte 30
BOITPOCOB.

4.2.3.1 Crenenu u kopHu. CreneHHass GQyHKUus

Tecm:

1. Ykaxure NpoMeKyTOK, KOTOPOMY NPHHAAJIEKAT BCe KOPHU YPaBHEHUS

Vv—2x+x=1

o (=2;2]

o (-4:-3)

o (=3;-2]

o [0:2]

2. Vkamkute aGemucent o6umx Touek rpaduxos pynxumii ¥~ V7 6x* My =X
o -1

o -]:1

o 1

o 0

3. Ilycrb Xo._ KOpeHb yPaBHEHHUA ' 6—4x—Xx?-4= X Haiigure 3%o0 +1
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14
7
16

VXZ+3—/4x=0

HajiguTe cymmy KOpHeii ypaBHeHUs

. YKaxure MPOMEKYTOK, KOTOPOMY IIPUHAMJIECKAT BCEC KOPHU YPABHCHUSA
x—1=+Vx+11

[3;6]

[-2;5)

(0;4)

(-4;-1)

=V4-x2ny=x

. Ykaxute adcumucchbl 001IMX ToOYeK rpagukoB GpyHKumii y

V2

HaiinuTe cymmy abcuuce 06mux Todek rpaguxos pynxumiil®) = V13X g f(x) = Vx2 + 22

13
-13
11
2

. YKaxKure MPOMEKYTOK, KOTOPOMY IPUHAMJIECKAT BCEC KOPHU YPABHCHUSA

Vv3x+7—-3=X

(-7;-1,5)
(—2,1,-1]
[0;3]
(2;8)
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y=v3x?-2 _

9. Haiiaute cymmy adcuuce 001MX ToOYeK rpadpukoB GpyHKumii

y=2x-1

10. YkaxuTe NpoMe:KyTOK, KOTOPOMY NPUHAJIEKAT BCe HYJIN PyHKIIUN
f(x) =v3 —-2x2—x

o (-21]
o (=20]
o (1;+00)
o [-10]

V6 — SXZH f(x) =x

11. Haitnute adcumccbl 00IMX TOYEK rPadpukoB GyHKIMI f(x) =

o 0
o -1
o 2

vVx2 + 64

12. YkaxkuTte cymmy afenuce o0LIMX ToueKk rpadukon pynkmmii ¥ —

y =+v—20x

e 20
o -16
o -20
o -4

13. Ykaxxute nNpoMeKyTOK, KOTOPOMY NPHUHAAJIEKAT BCe HYJIM QYyHKIUN

f(x)=v3x+7 —x-3.

o 2-1]
o (0:1]

o [20]
o [2:4]

14. Ykaxxnute NpoMeKyTOK, KOTOPOMY NPHHAAJIEKAT BCe KOPHU YPaBHEHUS

V-5x—1=1-X

™ (—3;-1]
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(=2;1]

@)
@) (1;6)
o 5-D

15. YkaxuTe npoMe:KyTOK, KOTOPOMY NPUHAJIEKAT BCe HYJIN PyHKIIUN

fx)=3(x+1)—-1—-x.

o =12
o (=3;0]
o (=2;2]
o [0;5)

16. YkaxuTe NpoMe:KyTOK, KOTOPOMY NPUHALJIEKAT BCe KOPHH YPABHEHUS

V15 —-7x=3 —x

o (7:1]

o [5:2]

o (=6;1)

o 71

17. llyctb X0 - poso:KHTEABHBII KOpPeHb YPaBHEHUS 4+2x—x2=x—-2, Haiigure
3xp+1

o 1

o -8

o 10

o -2

® Her noa0XHUTENbHBIX KOPHEN

18. Mycrn X0 - kopens ypaBuenns V8 — 6X — x? =X+ 6. Hajiure 3—Xo

e 5
o 10
o 1
o -4

19. Ykaxxnte nNpoMeKyTOK, KOTOPOMY NPHHAAJIEKAT BCe KOPHU YPaBHEHHUS

V3X+7=x+4+3

o [13)
o (—3i—1]
o, [#12]
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20.

21.

22.

23.

24.

25.

. Peminre ypaBHeHnue

(=2;-1)

HaiinuTe cpeanee apudmernueckoe KopHeii ypaBHennsi V8 — 3X — V3x2+2x=10
5

6
1
0,5

4
3

VxZ13x 17 =i 2x _1
5

Haiinure cpeanee apupmMernyeckoe KOpHeil ypaBHeHUs
NG
-2,5

V5
-5

. . J7T—x = VBx2
Haiigute cpennee apudmernyeckoe Kopueii ypapuenns V7 — X = V55X +X

Hert xopuen

Haiizure nponsseienue kopueii ypapnemus: ¥ — /2 — 7%= —x.
72

JETE

Pemnre ypaBHeHue 6+5x=x. Ecyin ypaBHeHue umeer 00Jiee 0JHOr0 KOpHS, B
OTBeTe 3aNMIINTEe MEHbIINH U3 KOPHEH.

6

Vvx—1+x=3

CKko/1bKO KOpHell uMeeT YpaBHeHHe

OAHH
JBa

HET KOpHEN

Yox+1=3x+1
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27.

28.

32.

33.

34.

35.

. CK0JIbKO KOpHeil nMeeT ypaBHeHHUe

.PﬂnuTeypaBHeHue

3 R
Pemmure ypaBHeHHe Vx—2+V3x-5=3

3

Pemnte ypaBHeHue (—3x +8)V10 + 3x — 4x2=0

~ 125
2
~125;2

x—v1-2x=4

OJHH

JaBa

HET KOpHEHR

x2—9)Vx—5x2+4=0
=31

4:1

3;1;4

. Petunth ypaBHenue: VxZ+125=5

1
V300

0
125

Haiixure kopenn ypauenns: VX +1=X — 5
8

3anumuTe HAUMEHbIINH KOPEHb YPABHEHHS: ' 3x —2+x=4

2

CKO0JIbKO KOpHeii HMeeT ypaBHeHHe: JaE+1(2x +3)=x+3

1

Pemure ypaBHeHue: V=27 — x=11
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36.

37.

. Pemmiure HEPaBEHCTBO

. Peminre HepaBeHCTBO

_148

v—41 + 3x=7

Pemute ypaBHeHne:

30

PeumTe HepaBeHCTBO
3D

(-058»1)

(—0,2,]]

(0,8;1)

Vx<x—2
(2; +o0)

(4;+o0)

[0; 2)

Vxz —x < 6

Jx2—
. Pemiute HepaBeHCTBO xT—x

(=2;0)5(1:3)
(153)

(=2;0)
(2;0)5(-1;3)

NpoMexyToK [-1; 15)?

-2

V4x+5>+5x+ 4

. le/l KAaKMX 3HAYCHHUAX d PCIICHAECM HEPAaBCHCTBA X+ 1<2-a ABJACTCA

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

. Pemnre nepagencreo VX T2 > X

(-1;2)
(-2:2)

[-2:2)

Vx+72>2V-1—x
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©)

43.

44,

45.

46.

. Haligure 00J1acTh onpeneieHUsl BbIPAKEHHUS:

(-2;0)

Ipu KaKHUX 3HAYEHHUSX g pelIeHHeM HepaBeHcTBa ¥ < 2 <3~ Agpngeren

MPOMeXYTOK [2; 18)?
-1

1;7)

-1;7

Z _ _ —
HajiguTe HauboJiblEe 11eJ10€ pellleHrne HEPABEHCTBA vx 3x—-18<4-x

6

" 2 _
HaiiinTe KBapaT HAMMEHBIIEro 1eJIOT0 PelleHns] HepaBencTa: V3X“ +13 21 —2x

4

YcraHoBHTE COOTBETCTBHE MEXKIY HEPABCHCTBAMHU U UX 00J1aCTHIO0 omnmpeacjacHus:

1) Vvx—2+/2x+5 =3 A) [2; +e)
2) V2x—20+Vx+15 25 g 110 4o
3) (x-1)Vx2+1<x2-1 )

B)R

’x3+27
4) i >x-3 I') (—o0; =3] W (0; +x)

4
. HaiiiuTe 06;1acTh onpenesienus Bpipaskenusi: VX — 7

x>7
x<7

x<7

x>7

¥5-x
x>5
x>5
X<5
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o x<5

J=x
. y=
49. Haiigure o0J1acTh onpeaeeHusi QyHKUIMU: 16-x*
e XS 0,x+—4
1
X+ -
o 4
5 X <0,x¥t4
o0 X= 0,x++
o X= 0
o X =0,x+4
17
200.20°¢
50. IIpeacraBbTe B BU/i€e CTENEHU BbIPpasKeHUe
E
o 20zs
E
o 2012
o 203
o 4003

1 12
{121] 12°

51. lIpeacraBbTe B BU/ie CTENEHU BbIpaKeHUe

L 122
o 123
5 1213
o 128

52. Beruucjaure

e 9

[H.2
53. Pemnte ypaBuenne V2¥ ~¥~0 = =X Fcngn ypaBHenne nmeer Gostee 0HOT0 KOPHSI,
TO B OTBET 3alIMIINTE CYMMY BCeX ero KOpHei

e )

54. Pemnte ypaBnenneV 2X +37 = X + 1. Ecan ypaBHenne umeer Goiree 01HOro KopHsi, TO
B OTBET 3aNHIINTE CyMMY BCeX €ro KOpHei

® 6
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55.

56.

57.

58.

59.

60.

61.

62.

63.

2 /
Pemmnrte yparenme. ¥ VX —1—4VxX—1=0gcqy ypasnenne umeer Goee oqmoro

KOpPHS, TO B OTBET 3allMIINTE NPOU3BEICHUEC BCEX €TI0 KOpHeﬁ

2

2 _ I/ —_ —_ =
Pemnre ypaBHeHnue (x 9)( 3-2x x) % Ecam ypaBHeHHe nMeeT 0oJ1ee 0THOTO
KOPHS#, TO B OTBET 3aIMIIUTE IPOU3BeIeHHE BCeX ero KOpHeil

-3
3 I

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

Jis 3ajaHHOH (PYHKIMU HalauTe 3Ha4YeHue f(4)

6

3

: !
f(x)=2x? =3x~x2

Jist 3agaHHOM PYyHKUIMU HalauTe 3Ha4eHue f(9)

24

4
f ,27
(5 9\5 + 5 T]
3
HaI/IIIHTe SHAYCHHUEC BBIPAXKCHUA . B oTBeT 3anuImInTE KOJMYECTBO

HaTypaJbHBIX JeauTeeit MOJIYYCHHOT'0 YHucCJja.

15
4 2 113 3| 64
256 125 .
Boruncianre . OTBeT 3anmUIIMTE B BU/IE AeCATUIHOM ApooH
0,45

6
(1, 546336 +4,5436/6 )”
Hajignte 3HaueHHe BbIPAKEHU S

BCE€X HATYPAJbHBIX JeJIuTesIen IMOJTYYC€HHOI0 Yucjia.

. B oTBeT 3anumuTe cymmy

12

Bri0epuTe BhIpakeHus, 00/1b1IME eIMHULBI

1) 37%; 5 V7 32,78%; 4) 0,99%; 50,61

F33.333%]1
33.333%)

33.333%)3
+33.333 %4

33.333%)s

Ecau ¢pynkuus umeer o00paTHyo, T0 rpapuk o0paTHOi PyHKIIUM CHMMETPHYEH
rpa¢uky 1aHHON (PyHKIUH OTHOCHUTEJIBHO
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o ocu abcrucce

O OCH OpaHMHAT
® IpsAMOU y=X

o 000 mpsMoin

64. MoHOTOHHAsI PYyHKUMS SIBJISIETCS

® oOparumoit

V3 — v — x2 =
65. Pemmure ypaBHeHue 3—x—x"=xy YKA)KUTE MPOMEKYTOK, KOTOPOMY
NMPUHA/JIEKAT KOPHU YPABHEHUSA

o (==50)
o Li+e)
® (-57)
o (-7;0,5)

y= V4 +3x—x?

66. Haiinure 00/1acTh onpenesieHust (PyHKIIUM

5 (—o0; +o0)
o (Co—D U +)
o (—o—1]U[4+o0)

[—1;4]

67. YKa:xknurte NpOMe:KyTOK, KOTOPOMY NPHHA/VIEKAT KOPHU YPABHEHHSA

Vx¢ —5x+15=3

o (==0)
o (0;+0)

o (2]
o (Z+e)

68. YkaxuTe NpoMeKyTOK, KOTOPOMY NPUHAAIEKAT KOPHHU YPABHEHUSA

V3x2 —2x+1=+v2x2—-6x+ 13

5 [2;+)
o (~o;-5]
o (=;2)
° (-8;3)

69. Kopan kakoro ypaBHeHusi NpHHAIeKAT npomMexyTky (-1;1)

x—6=+2x+12

o
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70.

71.

72.

73.

VEx—3—v2x—1=+/3x-2
x+1=+-1—x

HajiguTe BhIpakeHue, 3HaUeHUE KOTOPOTr0 COOTBETCTBYET CyMMe KOpHeil
HPPALMOHAJIBLHOI0 YPABHEHUS X+4=v28+12x

24—4@’3 . 42\!3—1

(V20 —v5)v20

(V2+V12)?
7+24

BriGepere HeBepHBIE yTBepiKIEHHs. )
CrenenHas GyHKIHA ¥ = X°%, IJIe 11 - HATYpaIbHOE THCII0, 00TamaeT
CIeYIOMUMH CBORCTBAMH:

1) oGmacTh ompenmeTeHNs - T000e IeiCTBHTEIBHOE THCIO;

2) MHOKeCTBO 3HaUCHHI - TI000e IeHCTRHTEIFHOE THCIO;

3) yHKUHS 9éTHAS;

4) pyHKIHA orpaHHICHA CBEPXY;

5) GyHKIHS IpHHHMAaeT HaHMeHbINee 3HadeHHe y=0 npH x=0;

6) GpyHKIHg ABIAeTCH YOBRIBaroImMeH Ha MpoMekyTKe x>0 H BO3pacTaromei
Ha TIpoMeKyTKe X<0.

33.333%)
133.333%]1
133.333%)3

33.333%4
£33.333%]5

33.333%)6

Bbi0epere BepHbIE yTBePKICHHUS.

Crenennas GyHKIHA y = X°*!, re n - HaTypaIpHOe THCI0, 001a1aeT
,CTIeIYIOIIHMH CBOHCTBaMH:

1) oBmacTE onpeie TeHHS - MHOKECTBO IeICTBHTETBHEIX THCET;

2) MHOJKeCTBO 3HAUEHHI - MHOKECTBO JeHCTBUTETBHBIX UHCET

3) hyHKIIHA HeUETHAS;

4) QpyHKIHA ABIAETCA YORIBAOIIEH;

5) GpyHKIHA IBTIAETCS OTPAHHUEHHOH CBEPXY.

33.333%]1
33.333%p

33.333%)3
+33.333%]5

-2
7)
. |z U
CpaBHuTe 3HAYCHHS BBIPAKECHUI (9



74.

75.

O

@)

77.

78.

79.

@)

. CpaBHI/ITe JHAYCHUSA Bblpa)Kel—[I/Iﬁ

nepBoe 00JIbIe
PaBHBI
IIepBOE MEHBIIIE

BTOpOE OOoJIbIIIE

() G
CpaBHuUTe 3HAYEHHS BBIPAKeHHH ‘15 16
MepBOE MEHbIIIE

BTOpOE OoJIbIIIe

PaBHBI

BTOPOC MCHBIIC

(4V3)7 u BV~

CpaBHHTe 3HAYEHUSA BbIPAKEHH

PABHEI
nepBoe MEHbILIEe
-50%|BTOpOE MEHBIIIE

BTopoe OosbIe
nepBoe OosbIe

(2V6) " u (632)°°
IEPBOC MCHBIIC

paBHBI

BTOpOE OoJIbIIIe

nepBoe OoJIbIe

1
B KakuX KOOPAMHATHBIX YeTBEPTAX JIEKUT rpadpuk GyHKIuU y = |x3
I ulV
I u IV

I'n II
I n I

. =V3x2 —2x —
Haiigure o61acts onpenenenus pyuxuun YV = 3x% —2x—5 B orser sammmmure
HaMMeHbLIee MOJI0KUTEIbHOE LeJ10€e YHCJI0 U3 00/1aCTH ONpeeIeHUs

2
_ 5
Haiizure 061acTh onpeaeienus GyHKumn V17-2x Kakue U3 ynces He BXOAAT B

00J1aCTh onpeAeeHUus] JAaHHON PyHKIUKN

F50%)0
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° 10
o F50%]-100
o F50%8,3
o F50%]-10
° 50%9.4

4 1
16

327
+ 2
80. BuruucJure % OrBer 3anumuTe B BU/IE AeCATHYHOM apoou

e 2725
5—x
81. Haitnure 00s1acTh onpeneneHusi QyHKIUH V10x—6 Kakue u3 uncen BXoasT B

00J1aCcTh onpeae/eHUus1 JAaHHON PyHKIIUMN

o £33.333%3
* B3.333%l

o [33.333%]100
o [33.333%-0,25
o [33.333%}16
o [33.333%]0.45
o 33.333%)0,65

y = ’(x—ﬁ)z-(x+11)
82. Haitnure 00s1acTh onpenesneHusi QyHKIUU 3-x B orBer 3anumuTe

HanO0oJIbIIIEee 1eJI0e YHCJI0 U3 00J1aCTH onpeacacHust

o )

83. Bblﬁepl/lTe BBIPAKCHUA, KOTOPbI€C MCHLIIIEC CIMHUIIBLI

1) 37%. 9) V2. 3)1,7355. gp079, 5)25'. ) V(0,99)°

o 133.333%I
o [33.333%)]
o £33.333%3
o [33.333%M
o F33.333%)5
33.333%]6
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84. BoIuuc/uTe 3HaYeHHe YUCJI0BbIX BbIPasKeHUH U BbiOepeTe Te, 3HAUeHHe KOTOPbIX
(/3‘9, (E). E (BE+7)’
1) 7 7)NBm L ) V49-V49 . 3) 10491

PaBHO HAUMEHbIIEMY IIPOCTOMY YHCITY.
o [50%|1
o 2
° 3
o 4
o 5

85. BoIuuc/iMTe 3HaYeHUe YHCJI0BbIX BbIPAa:KeHNH U BblOepeTe Te, 3HAYeHHsI KOTOPbIX
V2,842 V7-197

1) Voza ; 2) V7 3)(\/ﬁ—\/7)-(\/ﬁ+\/7)

paBHbI 4) V49449, 5) V65T 567

° 1
o 2
o 3
.
o 5

86. Kakast u3 nanHbIX QyHKIUI sIBJIsIeTCA YeTHOM
o y=xBx3
o Y=3x4+2x2
=(x-1)2
o YE(x-1)
y=3x2+2x-1

87. OnpeaejuTe HaA KAKOM YepTeske H300paxeH rpadpuk HedeTHOH PYHKIMH M YKAKUTE

<) yl 1

HH

SSEREESE

1

ero Homep
o 1
o 2
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88. B KaKOM IPOMeEKYTKe JIeKUT 3HAYeHHe BhIPA:KeH s ¥/ — 43
o [=20)

o (5]

° (-2:2)

o (-8;0)

89. lana dpynxuus f(x)=x'23-1. Pacnoo:xure B nopsiake Bospacranus f(-2), £(2), f(1)
o f(-2), f(2), f(1)
o f1(2), f(-2), f(1).
o f(2), (1), f(-2).
o f(1), f(-2), f(2).
o f(-2), f(1), f2).
o f(1), f2), f(-2).

90. CKkoJbKO peuieHuii umeer ypasHenue x'°=19

@
19
o 2
o |
o 38

2
3 1 3/,1 10\ 3
112031 oy (2—) L
91. Beruncanre 3Ha4YeHUE BbIPasKeHHI 4 3 27 Hajiigute moay.b
PAa3HOCTH MOJYYEHHBIX 3HAYEHUI U BIUIIUTE B OTBET B BH/1e 1eCATHYHOI 1podu

e 00,9375

Y = 155——
92. Kakue u3 4ynces He BXOAAT B 00,1aCTh onpe/ejieHus: PyHKUMu x2+2x-8

o [33.333%]1
o [33.333%]2,099

o [33.333%p
o 133.333%2023

e [(33.333%0,5
o [-33.333%|1
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. 22\f 5x-2
y = 121‘/27_
93. Kakue u3 yuceJ BXOAAT B 00J1aCTh onpeaejeHusi QyHKUNU x“—x=30

o F33.333%0
* [33.333%]

o [33.333%]5
o F33.333%)5

o [33.333%2022

o [33.333%]1

o 33.333%f-10

94. C . (_2\/5)?“(—3\/5)?
. CPpaBHHUTE YUCJIA:

O TepBOE MEHbIIIE

O paBHBI

® 1epBoe Ooibiie
o BTOpOE OOJbBIIE

3v8)" u (~5v3)°
95. CpaBHuTE YHCIA: (_ ) u (_ )
O paBHBI

O TmepBoe OoJibIe

® BTOpOE OOBIIE

O  BTOpPOC MCHbLIIC

5 32 3 1
\, T2a3 \/ 27
96. Bpruucjaunre

o -]
3 4
97. PacnoJio;kuTe YMC/Ia B MOPSAKE BO3PACTAHMSA: V3.V2, V5
L BN2YE
VB sz
[ ] \/?: :V?J %
O \/Er 4\-/3: :Vg
@) %r i/g; \/i
. VBNZY3

6 3 4
98. Pacmo/IosuTe YHC/IA B MOPSIKE BO3pACTAHHS: V17> V4,76
88



o SATVENG
o Y17 46E
V4,917, V6
o V416,317
o V6,Y2,Y17
o Vev17,V4

256
99. Bbrumcanre WW+%—'§

o 3§

i1z 32

iz 3128

100. Bpbruuciaure . OTBeT 3anMIINTE B BU/IE AeCATUYHOMN APOOH

e 375

2 2 5
( 412 /6—) ;|2
3 3 27
101. Beruunciaure . B oTBeT 3anHIINTE KOJIUIECTBO HaTypaJIbHBIX

IleJIHTEJIEﬁ IMOJIYYC€HHOI' 0 YmucJia.

e 3

Ve —2vi7-Y6+2vi7 - Yvi7 +3-YVi7 -3

102. Bbruuciaure

o 4

103. Haiigute 0,254, raie a — 3HaYeHNe BbIPAKEHUSI

V6 —2v5-V6+2V5+18—v37-18+37

o 1,25

3
86-89

( 1 1)
18
104. Bbruucaure v8

e 4

3
105. PacnosioxxkuTe 4nciIa B IOPsiAKe YObIBAHUS: V9,2,45

o V92,5
o Y9452
o V51392
o V5239
o 2395
o 2,539

89



106. PacnosoxuTe 4ncia B IOPsiAKe YObIBAHUS: V3,V6,V10
o V3,V6,V10

o ¥6,V3,YT0

. V1036

o V3Y10.%%

V10,V6,v3

o V6,V10,V3

(@]

324 4
5v5v52- /5.
107. Bblumciaure B orBer 3anummnTe 3HaueHue Bbipaxkenus (a:0,001),
rjie a — pe3yJbTaT BbIYMCICHUS.

e 5000

(4—+v3)-V19+8V3

108. Bbruucaure

o I3

(2++3)-V7—-4V3

109. Bbruuciaure

o |

110. Crenennoii pynkumeii Ha3biBaeTcs QyHKIUS BUIA:

o V=X
o Y=pX
o Y=P

111. TI'paduk, KOKoil (PyHKIHH, H300pa’KeH HA KAPTHHKE:

o Y=X
— 2N
o YTX
-'|
5 }J‘:)('Lq
y=x2"}-|
o)
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112.  ¥Ykamxure HOMep PUCYHKA, HA KOTOPOM H300pakeH rpaduk He4eTHOH (PYHKIMHU

y" %
(=]

g

L /0

e )

113. Bce nonycruMblie 3HAYEHHSI IEPEMEHHOI X HA3bIBAKOTCA. ..

O 00JacTbIO 3HaYEHUH (PyHKIUN

00J1aCTBIO OTpeAeiieHus PYHKITUN
O OOHOTOHHOCTHIO (PYHKIIMH

O OTPaHUYEHHOCTHIO (PYHKIIHH

114. Bce nonycTumble 3HAYEHHUS NIePeMEHHOH Y HA3bIBaIOTCH...

® 001acThIO 3HAYCHHUH (PYHKIIUN
O 00JacTbIO ONpeAeaeHus PYHKINU
O MOHOTOHHOCTHIO (PYHKITHH

O OTPaHUYEHHOCTHIO PYHKIHMH

115.  OmnpenesieHne NpoMe:KyTKOB BO3pacTaHUs WM YOBIBAHUA (PYHKIMHM HA3BIBACTCS. ..
o O6nacteio 3HaU€HUN PYHKIMH

o O6nacteio onpeneneHus GyHKIUN

® MOHOTOHHOCTBIO (PYHKIIUU

o OrpaHu4eHHOCTHIO (PyHKINUU

116. ®dOyHKuMs HA3BIBAETCH BO3PACTAIOIIEH HA HEKOTOPOM MPOMEKYTKE eCJIM:

® (oJbllIeMy 3HAUEHHUIO IEPEMEHHON X COOTBETCTBYET O0JIblIIee 3HAUEHUE TIEPEMEHHON Y
o OomblIeMy 3HaYEHHUIO IEPEMEHHON X COOTBETCTBYET MEHbIIIEE 3HAUEHUE TEPEMEHHON Y

O PaBHOMY 3HAUCHUIO HCpCMeHHOIL/‘I X COOTBCTCTBYCT PAaBHOC 3HAYCHHUC HCpCMCHHOfI y

117. ®yHkuus Ha3bIBaeTcsl yObIBAKOIEl HA HEKOTOPOM NMPOMEXKYTKe eCJIN:

o OonplieMy 3HaAUECHHUIO IEPEMEHHON X COOTBETCTBYET OoJIblIee 3HAUEHUE TIEPEMEHHON Y

® (QoJblIeMy 3HaYCHHIO IEPEMEHHON X COOTBETCTBYET MEHbIIIEE 3HAUCHUE TEePEMEHHON Y

O PpaBHOMY 3HAYEHHUIO IIEPEMEHHON X COOTBETCTBYET PAaBHOE 3HAYEHUE IIEPEMEHHOMN Y
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118. BcraBbTe mpomyuieHHoe cJ10B0: DyHKIUA y=f(x), omnpeaeieHHasi HA MHOKecTBe X,
Ha3bIBaeTcs ... HA MHOXKeCTBe X, eCJIM cylecTByeT Takoe ynciao C, 4yro A a1000ro X

U3 MHOKecTBa X BBINOJIHSAETCS HEPaBCHCTBO f (I) 2 ¢ .

® OIpPaHUYECHHOU CHU3Y
O OIpaHUYEHHON CBEPXY
O OrpaHUYEHHOU COOKY

O OrpaHUYEHHOU

119. BcraBbTe nponyuieHHoe c10B0: OyHKIUA y=F(x), onpeaejieHHAasi HA MHOXKeCcTBe X,
Ha3bIBAETCH ... HA MHOKeCTBe X, eCJIM cyllecTByeT Takoe yncjio C, 4ro 144 Ja1000ro x

fla) <C

U3 MHOKecTBa X BBINOJIHAETCS HEPaBCHCTBO

O OTpaHUYEHHOH CHU3Y

® OIpPaHUYECHHOU CBEPXY
O OrpaHUYEHHON COOKY

O OrpaHMYECHHOMN

120. BpiOepuTe Bce BO3MOKHbIE BUAbI CTENIEHHbIX QYHKIMI B 3aBUCHUMOCTH OT
N0KAa3aTeJIsl CTeNeHH

® [16.667%|[loka3aTenb cTeeHN — YETHOE HATyPAJTIbLHOE YHCIIO

o ~16.667%|lloka3arens cTENEHHU — MOJOKUTEILHOE KOMIUIEKCHOE YHCIIO

o F16.667%|lokazarenpb cTENEHN — OJIOKUTEIBHOE UPPALIMOHATIBHOE YHUCIIO

® [16.667%|[[lokazarenb CTENEHU — OTPUIIATEILHOE YETHOE 11€J10€ YUCIIO0
o F16.667%|llokazarens cTeneHn — OTPULATEIbHOE KOMIUIEKCHOE YHUCIIO

° HOKa3aTenL CTENEHH — HEYETHOE HATYPaIbHOE YHCIIO

° HOKa3aTenL CTENEHH — OTPHUIIATEIbHOE JPOOHOE YUCIIO

° HOKa3aTeJIL CTENEHH — OTPUIIATEIBHOE HEYETHOE LIEJIOE YUCIIO

o HOKaSaTe.HB CTENEHH — OTPULIATEIBHOE HPPALMOHATBHOE YMCIIO
° HOKa3aTeJIL CTEIECHH — TIOJIOKHUTEIBHOE IPOOHOE YHCIIO

121. BeiGepuTe U3 nepednciaeHnbIX GyHKumii yobiBaomue Ha npomexyTke (% + ),

I — 9 = a3
y=T.9¥=% ;3)y
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50%)3
o 4
o 5
50%]6

122.

123.

A

ITocTaBbTe B COOTBETCTBHE (PYHKIMHU ee rpaduk

ITocraBbTE B COOTBETCTBHE (PyHKIMM ee rpaduk
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124. TlocTraBbTe B COOTBETCTBHE (PYHKIIMU ee rPpaduk

4.2.3.2 Tloka3areabHast GQyHKUIUS

Tecm:
1. PemnTe ypaBHeHHe 3t =27
o |
o 4
o -1
o 0
1\% _ 3
2. Pemmre ypaBHe}me(5_‘/§) =5
1
o 3
1
o 3
z
o 9
2
o 9

3. YkaurTe IPOMEKYTOK, COAEPKALIUIl KOPeHb YPaBHEHUS

94

42)( . 45 — 4_—3X

10



. Pemure ypaBHeHUe

(—o0; —1]

(—0,8;2]

(2;3,5)

[4;10)

G =Gy

-2

N =

22x 32

. YKaKuTe MPOMEKYTOK, COIEPKAMMNA KOPeHb YPABHEHU s

[=3.5;0)
[0;2)
[3,5;4,5]

(5;8)

x2+x

. YKaKuTe IPOMeKYTOK, COAep KAl Bce KOPHU YPaBHEHUs!

(-L1)
(—0;-2)

[—2;2]
[3;5]

7x2—6x =1

. PemmTe ypaBHeHue

0:6
0

6
-6

. Pemure ypaBHenune (ﬁ
-13
13

-1,5
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o 1,5

10x . r—4 _ 6
9. Pemmre ypaBHelme5 Fe5Th =5

o |

V5

5
o

V5

5
o 1
e 0

0,2%-0,2% = 22

11. Pemuute ypaBHeHue 0.2
o 0
e 3
o -8
o 4

X2 +4x+2 — 32x
12. Halinute cpennee apudmernyeckoe KOpHEeH YPaBHEHHUS

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

13. Kakomy npoMexyTKy MPUHAJIEKUT CYyMMa BCeX Pa3IMYHbIX KOPHEH ypaBHEHUS

19x2—10+9 — 1N?
o (=o—10]
o (-10;0)

[1;10)
o [10;+00)
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14. Pemute ypasuenue ¥ = 52

e (
o 2
o -2

o Her xopHei

f(x) = 2,75%%2

15. Ilpu kakuX 3HAYEHUAX X 3HAYeHUE PYHKIHMHU He 00JIblIIE U HE

16
MeHbIe1217?

o -l

o 2

o 0,5

e -05

16. Iloka3aTe/bHOM siBJIsAETCH (PYHKIMA

— X

o y =56

5 y=2x?+3x—4
— 3.4

o Y=4X

17. YkaxurTe QyHKUMIO, KOTOPas ABJISIETCH BO3pacTaroIei

5 y = 5!6—2x
o y = 0’6—276
)

V6
1 2,3 1 -2,7 _‘/g
0 @) ana (@)
18. Pacnosto:kure B NopsiAKe BO3PACTAHUS YHCIIA
OTBeT 3aNMIINTe HoMepa 0e3 mpodeioB, 0e3 3aNAThIX U APYTUX JONOJTHUTEIbHBIX
CHMMBOJIOB)

3B

o 4132

PDy=25% 2)y=25%+1; 3Jy=04%*1; 4y=04"

19. IlocTtaBbTE B COOTBETCTBHE (PYHKIUH ee rpaduk
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3
4
— X __
20. Ykaxknte MHOKeCTBO (00,1acTh) 3HAYeHUI PyHKIUMN y=3 3
) (—;3)
o (3;+x)
o [T3i+)
[3; +0)
o
y= 1 53x+1 ny= (E)Zx—6

21. Ykaxure abcuuccy TOUYKH nepeceyeHusi rpapukoB pynkumii® 3

o 5

o -5

o -1

22. JNana pyuxuus/ @) = @ M3pectHo, 4o rz)=1s. . Haiigure (05),
e 05

e 05

23. Kakoe cBOICTBO CTelleH! He CylIeCcTBYeT

(a®)Y = a*+Y
(ab)* = a*b*
a®=1
= a*
24. O0aacThb onpenesieHust PyHKIUU y

e X-moboe

o X-mo6oe, X # 0
o X>0
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o 3ampyouaroce omeemums

25. Kakue u3 ciaeayrmux yTBepm):[eHnﬁ ABJ/IAIOTCA MMOKa3aTC/IbHbBIMH

., y-7*=38

— (14
5 Y= 6x* + 2
o Y=2x+5

— 5 _
5 Y=x 7

1 0,4x-2 B
26. YKaxkuTe NPOMEKYTOK, KOTOPOMY NPHHAMJIEKUT KOPEHb YPaBHEHHA (E) = 125.
o (=%-2]
o (=20]
(2;4]

O
o (0:2]

27. Kakue U3 nepeyHcJeHHbIX IOKa3aTeJbHbIX QyHKIM SBJISAIOTCH YObIBAIOIIMMH ?

. y=072)
. =06

o Yy=mt
o y=49

28. YcTaHOBHTE COOTBETCTBHE MKy BUJAMH MOKa3aTeJIbHbIX YPABHEHMI

1) 44x-1 +3- 44x=3 _ 44x-2 — g0
2) 25% =53-x

3) 5 —4-555=0

4) 3xX-5 = 7x-5

YPaBHeHI/IC, pemaeMo€ ¢ IOMOIIBIO BEIHCCCHUS 06].].[61“0 MHOXHUTCIIA 3a CKO6Ky

2
ypaBHeHI/Ie, pemaeMoe ¢ IOMOIIBIO CBOWCTB CTENEHU

3
ypaBHeHI/Ie, IMPpUBOAUMOC K KBAAPATHOMY

4

OnHOpoIHOE MTOKA3aTENbHOE YPAaBHEHUE

1 x
29. (I)ymcmmy ( 10) fABJIAETCS

® BO3pacTarouei
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o yObIBaromen
O TEPUOAUYECKOU

O YeTHOH

(2
30. ®ynkuus Y= (10) SABJIsSIETCS

o Bospacraromieit
e YObIBaromei
o Ilepuoguueckou

o Heuernoii

31. BoiOepere pyHKIMIO, KOTOPAs ABJISIOTCH NMOKA3aTeJIbLHOM

o Y=X

= 5)3
L y=0&+5)
o Y=NX
o Yy=2x
° y=3x+5

32. Boi0epuTe BepHOe YTBepKIACHHE

31,43 > 31,4

31,4—3 < 31,4—
O

31.4—3 = 31.4—
O

33. BriOepuTe BepHOe YTBep:KIeHHe
0 3162 >0 3170

0 3162 <0 3170
O ’ ’

0,3162 — 0’3170

@)

34. BpiGepuTe 4HCJI0, KOTOPOE MeHbIle 1

3
o 174
3
177%
[ ]
(0,9)V7
O
5 2,5
)
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@

35. BoiOepuTe 4ncii0, KoTopoe 6oJbie 1

©)

3
1772
O
7
o (0,97
5 -0,8

&)

36. BoiOepuTe 4nciio, Kotopoe 6oJbie 1

3
1774
O
o (097
(0,977

37. BbiOepuTe 4UCI0, KOTOPOE OoJibie 1

3
1774
O
V7
. 09
5 2.5

. 6

38. Cpean npensio:keHHbIX QYHKIUH BbIOEPETe BO3PACTAIONLLY IO

x

o=@
y =(03)*
y=21%

39. Cpeau npeasiokeHHbIX (pyHKIMH BblOepeTe BO3PacTaIONLyI0

y=(3)
A
y =1(03)"

40. Cpenn npeaJioxkeHHbIX QyHKIUI Bbi0epeTe yObIBAIOLIYIO

y=(0.2)"*
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41.

. Haiigure o6s1acTh onpeaesenusi yHkuuu f(x) =

r=(7)
(=)

Cpenn npenio:keHHbIX PYHKIMH BblOepeTe YObIBAIONLY IO

y

y=1(02)"*
y=(7)
y=27"

x—3
3x+4 __9
(—90;3)

(=00;3) L (3;+00)
(—00;-2)
(—o0;=2) U (=2;+0)

1 lx—7

. Haiinnre 00s1acTh onpenesienusi pynknuu y = |1— (ﬁ)2

[3,5;+00)
[14;+0)
(14;+00)
(—o0514]

1

S
44. YKamKuTe NPOMEKYTOK, KOTOPOMY NPHHA/JIEKUT KOPeHb ypaBHenuss 3 2 -3 =1

@)

@)

@)

45.

[—4;-2]
(=2-D)
[-10]
(1;2)

Haiinure npousBeneHne KOpHel ypaBHeHHUS 37 =243
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46.

47.

50.

. Pemnre nepasencreo (-/3)° < —

Pemure ypaBHenune 2° -(;)" :;

-2

CkoJ1bKO KOpHeii uMeeT ypaBHeHue 27 = [grH
JiBa

OJIMH

TpH

YeThIpe

1
27

(—o0;-6]
(—o0;—12]
[—6;+0)
(—o0;—1,5]

. Pemmmre HepaBencTBo 81>9"*

(=00;0,75)
(0,75;+00)
(—00;-0,25)
(—0,25;+0)

1 1
Pemure HepaBeHCTBO (g)”+4 + (g)“+5 > 6

2
(0i-13)
2
Y
2
(_ooa_l E]
1

[§;+oo)

. Haiigure 061acth onpeneaenus pynxkunu f(x) =-/2>"" -16

(I;+00)
(—o00;—-1]
(—o0;—1)
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o [L+0)

52. Haiiaure o6s1acTh onpeneneHuss QyHKIUM y = (;)3 1

. [§;+00)
i (—o05— Z]
i (=003 Z]
i (=003 ;)

53. YKaKuTe IPOMEKYTOK, KOTOPOMY NPHHA/LJIEKAT KOPeHb ypaBHeHuss 4% = (;)l""

o (-4-2)
o (§2)
o [2:4]
o (46)

54. HaiizuTe cymMmMy KopHeii ypaBuenusi 49 -7 —50-7" +1=0

o 2

| R 27
55. Peminre ypaBHeHue (g) -3 =\/;
e 1,5
o 2
o 3
o 1

56. CKoJIbKO KOpHeli HMeeT ypaBHeHHe i 2 2432
O OJUuH

® Ba

O HH OJIHOTO

o Tpu

57. PeminTe HEPaBEHCTBO (:15)25 *-1<0

2
i (=03)
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2
o (—oo,g]
(Z5+o0)
o
2
— ;400
i [ s )

58. Pemnte HepaBencTBo 49 -7 <77

o (=L+e0)
N )

o (—0,5+00)
1o (_005075)

59. Pemmnre HepaBencTBo 0,3 —0,3% >0,7

. (—00;;]
g
i)

[é;+oo)

X

60. Haiinure o01acThb onpeneaenuss pynkuum f(x) = 22x

(—00;2) U (2;+0)

o (-2)
o (240)
o (0:2)

61. Haiinure 001acTh OnpeaesieHust yHKIUM ) = A5 -

i (—o05— ;]
i [;;+00)
. [- ;;+00)
e )
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62. YKaKuTe IPOMEKYTOK, KOTOPOMY NPHHALJIEKAT KOPeHb ypapHenus 4" —2°" =24
(2:4)

O

o [1:2]
LD
L [46)

63. HaiiguTe cyMMy KOpHeii ypaBHeHUsI 6" =1

o 2
64. Pemurte ypaBHenue 5°-2° =017
e 3

65. CkoJIbKO KOpHeii uMeeT ypaBHeHue 3° -(;)m =243

® OJuH
O TpH
o JBa

O HH OJHOI'O

66. Peliute HepaBeHCTBO 4° > ;

o (=0=0,5]
o [0,5:+00)
o [0,5400)
o (=030.5]

67. PeminTe HepaBEHCTBO (;41)6"‘3 <1

o (=052]
o [0,5:+0)
o (—oo—4]
o [4+0)

68. Pennte HepaBeHcTBO 2 + 277 <20

o (-2
o (F032)
o [2:40)
o (2]
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69. Haiinure 06acTh onpenenenusi pyakmuu [ (x) =-/1— 7% . 49*
o [2:0]
o [02]
o (=052]U[05+00)
o [22]
" 3x-1 1

70. Haiinurte o0JacTh onpenejenus ynkuun y = (47 — 4

[%;+00)
o 3

2

(—o0; E]
o
o [0;+0)
o (=o030]
71. YKa:kuTe NPOMEKYTOK, KOTOPOMY NPHHAJIEKUT KOPEHb YPABHEHHUS

3x+2 +3x+1 +3x — 39
o [-20]
o [2:4]
o (9]
o (0:2)
72. Haiinure cyMMy KOpHeil ypaBHEHUS 51 =0s
o 2
73. Pemmre ypasuenne 5 3~ V081

2
e 3

1

3
o 2
o 1

1

74. Ck01bKO KOpPHeil HMeeT YpaBHeHHe (le)m = 106
o JBa
® OJuH
O HH OJIHOTO
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75.

. Pemute HepaBencro 3

TpHU

Pemmnre nepaBencrso 0,4 > 0,16
[1,5;+0)

[-0,5;+0)

(—31,5]

(=00;=0,5]

. Pemnre HepaBencrBo 377" > 27°

(1,5;+00)
(—o031,5)
(—0;-3,5)
(3,5;+0)

8

_ 32x—3 <>

(—031)
[1;+0)
(—oos1]
(I;+00)

. I3 npuBeAeHHBIX HUKe PYHKIMI YKAKHUTE MOKa3aTeJIbHbIe

-
5o =7
7
s0%ly =¢

. I3 npuBe/IeHHbIX HUKe YTBEP K/IeHN BePHbIMHU SBJISIOTCS:

(byHKuHH y =a" NpPUHUMAET B HEKOTOPOi Touke 3HaueHue 0;

q)yHKum y =a" SBISETCS HEUCTHOM;
q)yHKU;I/m y =a" nepecekaet ock Oy B Touke (0; 1);

q)yHKuml ¥y =a" TPUHUMACT TOJBKO MOJOKHUTEIHHBIC 3HAYCHHUSI.

. Ilpu KaKkuX 3HAYEHHUSAX X BbIpa:keHUu 4" Gosbme 1?

x>0
x<0
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81.

82.

@)

86.

o

x>1

x<l

Kopens ypaBHeHnus \/? \/; =36 paBeH
4

x+1 9
BoipaxeHnue 2a, rjie a - KOpeHb YPaBHEHUS (Rj = (gj , PaBHO

9
11
-11
-9

2x

. HanGoab1ee 1ej1oe 3HaueHue X, yJ0BJIeTBOPsIIOIIee HEPABEHCTB BH
Hamu6o ee 1meJioe 3HAYEHHeE X, YAO0BJIEeTBOPAIOIIee HEPABEHC 107 <0,1, paBHO

3
4
0

He cymectByer

. HauMmenbluee nejioe 3Ha4YeHHE X, VA0BJIETBOPHAIOIIEe HEPABEHCTBY 2 < \/5 aBHO
9 b

0
1
1

He cymectByer

X
. Hammenb11€e mes10e 3HAUYEHHE X, Y/I0BJIeTBOPAIOIIee HePaBeHCTBY 4 2 <8, paBHO

He cymectByer

N3 npuBeneHHbIX HUKe PyHKIMI yKAKUTE OKA3aTeIbHbIE:

y=x
y: 157

1

yol
o Fs0% X
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X

e
y=-=

° 3

87. I3 npuBeIeHHbIX HUKe YTBEP K/IeHN i BepHbIMU SABJISIOTCS:
o q)yHKum{ y =a" He npuHUMaeT 3HaueHue 0;

o Q)yHKuI/Iﬂ y=a" SBISETCS YETHOI;

J cbyHKuHﬂ y =a" nepecekaet ock Oy B Touke (0; 1);

° (byHKumI Y =a’ TPUHUMAET TOJIbKO HEOTPHUIIATEIIbHBIC 3HAYCHUSI.

88. Ipu KaKkuX 3HAYEHHAX X BbIpaKeHUn 5° MeHbuIe 1?
o x>0

e <0
o x>1

o x<l

89. Kopenb ypaBHeHuUs \/5_" \/3—" =225 paBeH
o 4

90. IIpousBenenue kopHeii ypaBHenusi 36" —4-6" —12 =0 paBHoO

o |
29x°—8x 8x?-29x

. 4
91. Cymma KopHeil ypaBHeHHA (T] = (E] paBHa
o -37
o 37
o |
o -1

92. Cymma kopHeii ypaBuenusi 4° —10-2" +16 =0 paBHa

o 4

4
93. Beipaxkenue 0,3+a, rjie a - KopeHb ypaBHeHusi \4'"> = —— | paBHO

2

o 0,7
o |
o 27
o 7

94. HauGoJiblee mesioe 3HAYEHHE X, YIOBJIETBOPSIIOIIee HepaBeHCTBY 27~ < 2*" | paBHO
y )
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o )

o 3
o 0
o He cymectByer

2_
95. Kosin4ecTBO HATYPaJbHbIX pemieHuii HepaBencTsa (0,2) 7 > 0,04 paBHo

o |
o 2
o 3

o Her orBera

96. YcranoBuTe COOTBETCTBHE MKy rpauKoOM (PyHKIMH, TOJTy4eHHOH B pe3yJbTaTe

—_ X
npeodpazoBanus rpaguka GyHKUnH y=2 U €€ aHAIMTHYECKOH (popMmMyJI0ii:

3. 4
A)y=2*-1B)y=2"1-1
B]y=2|x| Ny=27%+2
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97. YcTaHOBUTE COOTBETCTBHE MY NMOKA3ATeILHBIM YPABHEHHEM U METOIOM €ro

1) 531 =072

2) 45—9.2°4+8=124
3) 5% — 551 =24
4) 22x+1 — 32X+1 — 32}( — 7 22X

5) 2X=x+2

pelLIeHus.

1

NpUBEJCHNE K 00IIEMYy OCHOBAHHIO
BBEJ/ICHMS HOBOW IIEPEMEHHOMN

BBIHECEHHUE O0IIIEro MHOKHUTENS 32 CKOOKH
IpyHIpoOBKa

(YHKIMOHATBHO -TpadudecKuii

98. YcranoBuTe cOOTBETCTBHE MEXKAY rpauKOM (PyHKIMH, NMOJTYy4eHHOH B pe3yJbTare

npeodpaszoBanus rpadpuxa pyuxuuu ¥

N WO

54324912345

S b

A y=0,57*
B = 0.5%

0,5%

S

\-anu‘

>
3 >
54324012345

S h bR

)y = 0,5/
Ny= 05*142
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99. YcTraHoBHUTE COOTBETCTBHE MY NMOKA3aTeILHBIM YPABHEHHEM U METOIOM €ro

1) (0,5)%° 471 = 6471

2) 3% 2 —-3¥=72

3) 5% —4.-5%5 =0

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

5) 3¥=yx+1
peleHus
1
2
3
4
5
100. Hajigute adcuuccy TOYKH nepecedeHus rpapukos pyHkumi
e 3
101. Hajigute adcuuccy TOYKH nepecedeHus rpapukos pyHkumi
o 2
{X -y =4
102.  Pemmre cucremy ypaBuenmii >~ = 25.
¢ G
o (31
o (-1;3)
o (1:3)
{ 3*=09;
103. Pemmnre cucTteMy ypaBHeHUH =4
* (20
o (-2;0)
o (0;2)
o (0:-2)
x+y=-2

104. Pemmute cucTemy ypaBHeHnﬁ{6x+5y =36
e (-3
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MpUBEJICHNE K 00IIEMYy OCHOBAHHUIO
BBIHECEHHE O0IIEro MHOKHUTEIII 32 CKOOKHU
BBEJICHUSI HOBOM MTEPEMEHHOM
rpyHIHpPOBKa

(GyHKIIMOHATBHO -TrpaduyecKuit

y=2*ny=8.

y:(l)x"y=%_



o (3;1)

o (1;3)

o (-153)

105. Kouaun4ecTBOo HATYPAJIbHBIX PellIecHH HEPABEHCTBA (0,2)" 7 20,04 pPaBHO
o |

o 2

o 3

o Her orBera

4*-10-2"+16=0

106. CymMma KopHeil ypaBHeHUs paBHa
e 4

o -4

o 10

o -10

x

107.  YkaKuTe IPOMEKYTOK, COIepsKAIIMil KOpeHb ypaBHenus (0,125)°73 = 16

(9;11)

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

108.  YkaKuTe NPOMEKYTOK, COlep KaIIMii KopeHb ypasHenus /50 = 6 5l+2x

* (-152)

o [2:3]
(—0;0)

o (5:6]

x2-3x _
109. Ykaxurte MMPOMEIKYTOK, conepmaumﬁ BC€ KOPHHU YPpaBHCHUSA 3 =81

(—o0;—1)

@]

e [-I:5)
o [57)
o (911

110. YkaxuTe NpOMeKYyTOK, COACPKAIINNA OTPHLATEIbHbII KOPEeHb YPABHECHHS
x2-14 5x
3t =3

o (251
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(—oo;=7]

O
O (=7;-3]
o (=3-26)

111. ¥Yxkamxure NpOMEKYTOK, COAEPKAIIMKA KOPeHb YPABHEHUS

o (mo—1]

o (=08;2]
o (235)

[4;10)

4 _1
112.  VYkaxure NpoMeKyTOK, COAEPKAIMNA KOPEeHb YPABHEHUA 2% 32
o [-3.5;0)
o [0;2)
e [3.5:4.5]
o (5:8)
\/_xz +x

113. VYkaxurte NpoMeKyTOK, COAePKAIIMIA BCe KOPHU YPaBHEHUS 5 =5
o (_11 1)

(—o0;=2)
o [=2:2]
_[3:5]

114. YkaxuTe NpOMEKYTOK, COACPKALINNA OTPHLATEIbHBII KOPEeHb YPABHCHHUS

\/§x2—21 :\me
o (m=;—6)
o I=%-2]
o (—2;0)
[—6;—4]
O
115, Vxkaxunte NpoMeyTOK, COepPRAMMIA HYIN PyHKIHH fx) =378 = %
o (-7;-3]
e [-2:0]
o (0:5)
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o [6:10]

Zrax+2 _ 9

< X 2x o -
116. Mycrs *0 — naumenbmuii Kopens ypaBHenus 81 - Haiiure 3% +2

o 4

117. Kakomy mpoMexyTKY NPUHAIJIEKUT NPOU3BEJeHUE BCeX PA3JIHYHBIX KOPHe

z .2 K]
YPaBHEHHS 474" =162"

o (=o;-1)
o [44)
L (10;18)
o [0;7]

3

5 _fm=08""% gw=(3)"
118. Haiigure cymmy adcumce o0IMX TOYEK rpapukoB GyHKUIM

e 15
e 1.5
. y = 516x+10 _ 95
119. VYkaxure NpoMexKyTOK, COAepKAIMA HYIH QyHKIHHU
o (-5;-1.7)
o (-1;0.7)
o (0.3;2)
o [3:9]
120. Mycrs *0 — HanGonabIImii KOPeHHL YPABHEHUsI 6257 7 = 2512'. Haiizure 2% =5
o 7
121.  Kakomy npoMe:XyTKY NPHHALJIEKHT MPOU3BEICHNE BCeX PA3JIMYHBIX KOPHeH
3 .32 =97
YPABHEHHS
o (-3;-1.5]
o (-2;-1]
e [0;1.1]
o (46]

122. HaiiguTe npou3BeaeHue adCucc 001MX ToYeK rpadukoB GpyHKuMit

_5
4

f(x) = 0.9°°+1, g(x) = (3)

e -0.25
e -025
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— 18x+8 _
123.  VYkaxuTe NPpOMeXKYTOK, COAEPKAINNH HYJIN (PYHKIHH f) =177 ~2.89

o (-3;-1)
e [-150)
o [0:5]
o (9;10]
X - x2—x _ 24 - 1?6 +1
124.  Tycts ™0 — nanGonbmuii Kopens ypapuenns 121 = 11"". Haiiaure 3 0

125. Kakomy npoMexXyTKY NPUHAJIEKUT NPOU3BeeHIEe BCeX PA3JIMUYHbIX KOPHeil

YPABHEHHUA
5 (—o0;—13]
o [-14:-12]
o [0:12]

o (15:19]

126. Haiipute npon3Beaenne adcuuce 00HKX ToYEK rpadpukos pyHkumi
7

f@) =147 g0 = (1)

3

4
e 3
4
3
o 0
2
o V3

127.  Ykaxure NpoMeKyTOK, COAEPKAIUMI I0JI0KUTENbHbII KOPEHb YPABHEHHS

x2-3

@) =27
o [-1;2]
° (2.5:3.5)
o [46)
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o [6:8]

11x

2
—3. 1x +10 -31z

128. Hajligute npon3BeaeHNe KOPHel yPaBHEHHSA

e 10

81-3% =
129. Pemmnre ypaBHeHHE

X Lax+l =
130. Pemmnre ypaBHeHI/Ieg +2°3 7=0

e 0
{zx +2x3 =9
38x _
131. Pemmre cucTeMy ypaBHeHUI 33y
o (0;-2/3)
o (0;2/3)
o (-2/3;0)
o (2/3;0)

V2x-1 = 2\/2

132. PemmuTe ypaBHeHHE

133.  Pemmte ypaBHeHue: 3* =243

134. Pemmnte ypaBHeHue: 7" =343

135. Pemmre ypaBuenune: 5" +5° =150

136. Pemmre ypaBuenne: > + 5% =750

e 3
@y =
137. Pemute ypaBHeHHE 16
o 4
16% = >
2

138. Pemmure ypaBHeHHe:

e -0,25
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139. Pemmure ypaBHeHHE:

o .0

140. PemmnTe ypaBHeHHe:

e 10

141. Pemmurte ypaBHeHHE
e 1,125
e 1.125

S

142. Pemmurte ypaBHeHHE: % 3anmmmre cymmy ero kopHeii.

o 0
o 1
o lu-1

® KOpHEU HET

144.  Pemmte ypaBuenne: 25* =1

e 0
145. PemmnTe ypaBHEeHHE r-3=2%-1
e 0
{2x+5y:1
4
146. PemmnTe cucTeMy ypaBHEHUI: STV =625
o (2:3)
° (1;-3)
o (3-1
o (1;-2)
o (2;1)

. 17%16=177
147. CkoJbKO KOpHeil MMeeT IaHHOe YPABHEHHeE:
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Pemnre HepaBeHCTBO 2" >2 .
x> 1

x<1

x<-—1

x> —1

X
Pemute HEPABCHCTBO 075 2 2

x>1
x<1
x<-—1
x> —1

Pemnre HepaBeHCTBO Oasx <2
x>1

x <1
x<-—1
x> —1

X
Pemnre HepaBeHCTBO 27 <2
x>1

x <1
x<-—1
x> —1

X
Pemnre HepaBeHCTBO 20212

—

x

=

é.-'f:‘ff A AR

-1 X

é P

-1 3

é.l' A

1 X

0,5 >2
Pemnre HepaBeHcTBO Vi~ =

é -

1 X
-1 52

3 -

-1 %
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A

X

4
1

154. PemmnTte HepaBEeHCTBO Oasx <2

o 1 X

- -
PY -1 X
o -1 X

- -

1 X
o

27 <2

155. PemmnTe HepaBeHCTBO =
° 1 X
o -1 2
o -1 X

¥

1 X
o

T Sy /!
@) 0 1
° -1
o) 1
ARSI,
. 0 1
27.r+3 >3
157. Pemmure HepaBEHCTBO - :
T g
) 2
M
@) 3
s
o 2 3

158. PemmuTe HepaBeHCcTBO 3 >3

o (o 2)U(3; +eo)

o (35 +e0)

o (—o052)

o (2:3)

159. Pemmute HepaBencrso > >3

o X<2umx>3
o 2<x<3
o X<2
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o x>13

160. Pemmute nepapencrso ' 1,5 =4

o [—2;5+)

o [Zite)

o (—e2]

o (—o0—2]

161. PemmuTte HepaBEeHCTBO 27=4
o [=2+e)

o [2;+00)

o (—o052]

o (o0 —2]

162. Pemmurte nepasencro 05" =4
o [—2;+00)

o [Z+e)

o (—e2]

o (—o%=2]

163. Pemmute HepaBencrso = =+
o [=25+e0)

o [Zite)

o (—=2]

o (—o05—2]

164. Pemmute Hepasenctso 05" =2

) xg—l

o x>—1
o x<0
o x>0

165. Pemute HepaBeHcTBO 0,5 <2
o x<-—1

° XZ—l
o x<0
o x>0

X
166. Pemmurte HEpaBEHCTBO 27 >1
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o x>—1
o x<0
) x>0

] —

1 X

) >
167. PemnTe HEPABEHCTBO (*) B
o x<—1

) x§1
o x=>1
o x>—1

3 <

1
168. PemmnTe HEpaBeHCTBO ~ 3

o x<-—1
o x<1
o x>1
o x=>—1
1
169. PemmnTte HepaBeHCTBO = 3
o x<—1
o x<1
o x>1
o xz—l

L] —

1 X
170. PemmTe HepaBeHCTBO (5) :

o x< -1
o x<1
e x>1
o x=-—1
171. PemmTe HEpaBEHCTBO 05722
o x>-1
o x>1
o x<-1
o x<1
0,5°<2

172. Pemmurte HepaBEHCTBO =~ —
o x>-1
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173. Pemmute HepaBeHcTBO 2 =2

o x>-1
o x=>1
o x<-1
e x<I1
2°>2
174. Pemmurte HEpaBeHCTBO
o x>-1
e x>1
o x<-1
o x<1
321
175. PemmuTte HepaBEHCTBO 3
o XS -1
5 *Z 1
o x=1
e Yz-—1
[l) »1
176. Pemmure HepaBeHCTBO >/
o XS -1
o X =1
o x=1
xz-—1
o

'l)x <1
177. PemnTe HePaBEHCTBO 3) =3

o x=-1
e ¥zl
o x=1
5 xz-1
3"1:%

178. PemmnTe HepaBEHCTBO
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183.

xz=1
x=1
xz—1
2)6
Pemure HepaBeHCTBO
0 x
-1 x
-1 x
0 X
0,5 >2
Pemiure HepaBeHcTBO Vi~ =
0 x
-1 x
-1 x
0 X
0,5
Pemiure HepaBeHcTBO V>
0 x
-1 x
-1 X
0 X
X
Peminte HepaBeHCTBO 27 <1
0 x
-1 X
-1 x
0 X

Pemnre HEPABCHCTBO

3x

>

>

1

<2

1
3
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L . s -
o) 1 X
o, 1) i i1 -
o 1 x
® -1 X
L 5 -
o -1 x
(5) =3
184. Pemmurte HepaBeHCTBO \3/ 3
L . s -
PY 1 x
é} LTI 1y .&;
o 1 x
i/, . L
o -1 X
o) -1 x

1)* 1
— S —
185. PemmuTte HepaBEHCTBO (3 3

AT i 5

o 1 X
&

) l X
P i /7 /7

o -1 X

L
o -1 x

1
3 <
186. PemmnTe HEPaBEHCTBO 3

LI, P
o 1 X
&

o 1 X
:‘ 77 1
o) —1 X
i /7 5
) -1 x

187. PemmuTe HepaBeHcTBO S 217% > 4

® (—o0;2)
o (0;+w)
o [2;+o0)
o (—00;6)

3+x
=)
188. Pemmre HepaBeHCTBO 2° *°

o (—=;-5]
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[-1; +eo)

o)
o [—5; +00)
o (7Ol

2x+1 _
189. PemmTe HepaBeHCTBO S *+1<4-37

* (-1;0)
o [-1;0)
o (-1;0]
o [-1;0]

190. Pemmure HepaBeHcTBO: 27" <8
o x<7/3
o x>7/3
o x>7/3
o x<7/3

191. Pemmute HepaBencTBo: 0,57 >1

x<1/2
o x>1/2
o x>1/2

o x<1/2

192.  Pemmnre nepasencrso 2" 27 —7-10%+5- 52 <0

e (-150)
o [-1;0)
o [-1;0]
o (-1;0]

_ 9x—6
193. Haiigure 001acTh 3HaYeHUs PyHKIIUN y=2

(—oo; +o°)

o
o (0;+c2)
o [&+ee)

(6; +eo)

5 K ox S /E 6
194. PemnTe HEPaBEHCTBO (6] L(’]
o) [_ 2;3]

o (2]
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o [3;+oo)

° (— oo;—2]u [3;+oo)

x2 x+6

195. PemmnTe HepaBeHCTBO

(— oo;—2)u (3;+oo)

o (Foo2)
o (3;+oo)
° (_ 2;3)

1 2-5x
. = -1<0
196. HaiiguTe HauboJIb1IEE 11€JI0€ PellieHHe HEPABEHCTBA (3)

e 0

6x-3
4
y \ (—) —1<0
197. HaiiguTe HauMeHbIIIee HeJI0e pellieHue HepaBeHcTBa ‘11

198. Kakas ¢pyHKuus siBjsieTcs: Bo3pacraromieii?

o y=0.2*

) y:3x

o y=(5/6)*
o y=2~*

199. Kaxkas ¢pyHkuus saBiasercs: yobiparouen?

o y=0.2*
o y=3*

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

200. 3akoHYMTE MpeAJIOKeHHe: YPaBHEHHUe, coepKallee epeMeHHYI0 B ToOKa3aTese
cTeneHu, HA3bIBAETCHA YPaBHEHHUEM.

® TI0Ka3aTeJIbHbIM

® TI0Ka3aTeJIbHOC

{ £ 32
4Y
9%. 27 =

201. Pemwure cucTeMy ypaBHeHH M 27- B 0TBeT 3aNMINUTE 3HAYECHHE BHIPAKEHHS

2*X7Y
e 16

x—1
202. B KaKHX KOOPAMHATHBIX YETBEPTAX JEKUT rpaduk pynxmuu Y = 3
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o IVulll

o IVul
e [ull
o I wulll

oy

{ ¥ _ 27,
32%.27 =

203. Pemmute cucteMy ypaBHEeHUIl 16. B oTBeT 3anMIINTE 3HAYEHHE BHIPAKEHUS

3y
* 9

{ 5% — 5Y = 100,
204. Pemmte cucremy ypaBHenmii 5 + 57 =30. B grper 3anumure 3Hauenne X 7Y

® 5

4.2.3.3 Jlorapu¢pmpbl. Jlorapupmudeckas pyHKuus

Tecm:
1. Kakoe U3 COOTHOLIIEHUIT COOTBETCTBYET ONpe/ieseHHIo Jorapupma?

o loggyx=asa*=b>b

log,b=x<a*=»b

loggb —
2. Kak naspiBaercs paBenctpo: @ >°" =b 2
O BO3BEJEHME B CTENEHb Jorapudma

o Jorapudm creneHu

® (OCHOBHOC norapn(bMqucxoe TOXIACCTBO

3. Kaxkoe yTBepikaeHue cipaBeAIuBo U Yices] a U b, npucyTcTByOIMX B (hopmyiax
AJ1s1 BBIYUCJIEHHA JIorapupmos?

b>0; a>0mna¥* 1

a>0; b>0mnb# 1

b#1;a>0uma% 1

4. Kakumu cBoiicTBaMu 00.1a1a10T JJorapugmspi?

o norapu(mM CyMMBI, JIoTapu(M pa3HOCTH

® jorapudm Mpou3BeACHUs, JorapupM 4aCTHOTO, JOorapupM CTENEeHH

O Mpou3BeAeHUE JorapuMoB, 4acTHOE Jorapudmon

5. Kakoii Jjorapu¢m Ha3pIBalOT HATYPAJIbHbIM?
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® jorapudm nmo ocHoBaHUIO €=2,71
o norapudm, B OCHOBAHUU KOTOPOTO JIS)KHUT HATYPAITBHOE YHCIIO

o jorapudm, KOTOPBIA paBeH HATYpPaTbHOMY YHCITY

6. Boramcaure: 128058

o 3
7. Borumcanre: 108030, 1%108030,9

o 2

8. Bolumciure; 1086 37 —loge 222

o 1
o 0,5
o -]

1

log, 64
9. BpluHCcJHTE: 2 - 5*

e 3

10. Ilpn kaKkuX 3HAYEHHUSIX X U y BePHO paBeHCcTBO: Ig(-x'y) =1g (-x) +tlgy ?
o x>0,y>0

o x>0,y<0

° X<O,y>0

11. CpaBnute Boipawenus: 108125 11081, 7

log»5 > logy17
log;, 5 <logy,7

log;,5 =logy,7

12. PacnoJiokuTe uncia B opsiike yobisanus: 3= 1083 5; b=log, 5; c=1

o b>a>c
® a>b>c
o c>b>a

3 3
13. Borunesnre: 10822 +(10822)" + 108,32

o 4.2

o 473
1

° 4§
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1
logs 4

log,(log, 12 — )

14. Bepruuciaure:

e 0

— 2ab

15. IIposorapudpmupyiite no ocHopanuio 10 BoipaxeHue: xy
logyo A= 2-(log;o a +logyo b) -logy x- logyo ¥

o, IlgA=2+(lga+lgb)—(lgx+Igy)
o IgA=lg2+liga+igb-Igx-Igy

=xea*=>b?
16. Kakoe noHsiTue COOTBETCTBYET coonmmem/nolOg'«'l b=x=a b

O OCHOBHOC norapn(bMqucxoe TOXIACCTBO

o norapupmuueckas QyHKIUSA

® omnpeneneHue jgorapupma

17. Kak nasbiBaercs paBencrpo: 108.b™ =mlog,b?

O BO3BCACHHC norapn(bMa B CTCIICHb

® jorapudm creneHu

o (opmya MOHMKEHUS CTETICHH

18. KakuMmu cBoiicTBamMHu He 00J1a1a10T Jiorapupmbi?
o Jorapudm npou3BeAeHUs, JorapudmM 4acTHOrO

o Jorapudm creneHu

® jorapudm CyMMBl, Jorapum pa3HOCTH
19. Kakoe 0003HaueHHe MMeeT HATYpaJIbHBbI Jorapupm?

o log.x=Inx

5 Ingx =logx

log,e =Inx
20. Kakue 3Ha4eHUsI MOKeT IPUHAMATH OCHOBaHHe Jorapupma?

5 O<a<lwua>l

5 O<a<lwual

e O<aclua>l
21. Beruucanre: 10g0;25 16

o .0
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22.

23.

24.

27.

. CpaBHI/ITe BbIPpAKCHUSA:

. Beruuciure: logy 3

Boeruucanre: logs3 2 — log3 486

-5
0,5

1
5
logge % +10gp6 0,72

Beruuncaure:

3

0,5 logi1256
Beruuciaure: 1

0,2
2

-2

. Bo ckoJs1bK0 pa3 jorapu@mbl ynces 0 OCHOBAHUIO 2 (oJibIIe Jorapu¢mMoB ITHX xKe

YyuceJ Mo OCHOBaHuIo 16?
2

4
8

logy 80 u log,50

logo 80 = log, 50

log, 80 < log, 50
logo 80 > log, 50

HajiguTe paBHbIe CpeAH JaHHBIX BbIPAKECHUI:
log, 6+ 1log,3; log, 51— log,3; 2+log,4,5

log, 6+1log>,3 n log,51 —log, 3

log, 51 —log, 3 n 2+log, 4,5
log, 6 + log, 3 u2+log, 4,5

3.210g,,8 +10g,55 +1logs, 6

0,1
10
1
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29.

30.

31.

32.

33.

34.

35.

36.

38.

logz 18 logz 9
Beruuciaure: 02362 log7z2

2
HaiizuTe uncio A no ero sorapudmy: 10824 =310g,2 -2log, 3 + log, 0,125
9
1
9
0,9
Jlorapudpmom ynciaa b no ocHoBaHUIO a, rje a>0, a1 Ha3bIBAETCH

MmoKa3aTejb CTCIICHU, B KOTOPYIO HA/I0 BO3BECTH OCHOBaHHUE a, 9TOObI MNOJIYYMTb YUCJI0
b.

ITOJIOKUTCIIBHOI'O
.HOl"apI/ld)MOM NOJIOKUTEJIBLHOIr0 Yicja b Mo ocCHOBaHHIO a, rae a>0’ a;t‘l Ha3bIBACTCHA

NoKa3aTeb , B KOTOPYIO Ha/10 BO3BECTH OCHOBaHMe a, YTOObI
MOJIYYUTh YUCJIO0 b.

CTCIICHHU
CTCIICHb
.HOl"apI/I(l)MOM NOJIOKUTEJBLHOI0 YKcja b o oCHOBaHHIO a, rnea>0* ai‘l Ha3bIBACTCA

NMoKAa3aTeJib CTeNneHH, B KOTOPYIO HA/10 BO3BECTH a, YTOObI MOJIYYHUTH
gucJo b.

OCHOBAHHC

OCHOBaHUsA

Jlorapu¢gm npoussenenust — 3To Jorapu¢pmos.

cyMMma

Jlorapu¢gm yacTHoro — 3to Jorapugmos.

pa3HOCTh

Jlorapugm, ocHoBanune koroporo pasuo 10 HasbiBaercs .

JACCATUYHBIM

NECATUYHBIN

. Jlorapu¢m, ocHOBaHHe KOTOPOro paBHOE~2,7 Ha3bIBAaETCS .

HAaTypaJIbHBIM

HaTypaJIbHbIN

Haiigure 3na4yenne Boipaxenus log, 2 +log, 4,5
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42.

43.

44,

45.

O

. HaliiuTe 3HAUYEHUE BBIPAKCHUA

-2

2

log, 65
9

l+log, 6
. YrpocruTte Boipaxkenne 2 -’

12
8
24
7

. Boruuciure (2 log, 10 -log, 25)- log, 36

0
2log, 5
2
4

32—10g318
0.5

0,5

< I 5 2-1g4 1 49
Haiigure 3HayeHne Boipaxenus: 36 *%°° +10°7°" +4°%
99

logs 2
Borunciure 3HaueHne Bpipakenus 2log, 6 —log, 4+ 5

4

1
—log, 9 _
BbI4HC/IHMTE 3HAYEHHE BLIPAKEHHsT 497 +16-5 "

10

Yemy paBnologa b +loga c?

log, (b +c)

log. bc

b
loga —
c

log. (b - c)
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46.

48

49.

52.

. Pemmiure ypaBHeHue

. Pemuure ypaBHeHue

. Kakoe U3 MHO2K€eCTB SIBJIsSIETCS PE€HICHUEM HEPABCHCTBA

. HazoBuTe 06aacTh onpenenenus pynkuunY =

Haiinure o01acTh onpeneseHust pyHKIUU y =logz (x -2).
(0; =)

(2;+0)

log, x=-2

L LT NS SR AN

logs (x+2)=1
1

Pemnte nepasencteo'd X1

x>10

x < 10
x>1
x>0

logz (x +3) < 1.

(-o;-1)

(-0; + )

(-1; +)
(-1;3)

(-3;-1)
logo,s (x + 5).
(-6;+=)

(-5, + )
(-;5)

(-90;-5)

Peunte ypasnenne 1096 X = 2.

36

135



53. Pemne ypapnenne 1095 (X -3) = 2.

o 28

54. Kakoe U3 MHOKeCTB fIBJISIETCH PelICHHEM HEPaBEHCTBA loga (x - 1) > 2.
o (5 +x)

o (-;5)

o (1;+x)

o (o)

55. HaiiinTe 3Ha4YeHHE BbIPAKEHUS log216 +log,2

o 4
e 5

o

o 4.5

56. Haiiqure 3nayenne Bpipazkenns 1091236 +logi4.

o 2
o 12
o 0
o 40

7
57. HaiiguTe 3HaYenne Bhipaxenus'°8’ ~108:5; ;

o 3
o 4
o 1
o 16

27
» logs;= ,ecnulogz; a=0,5
58. HaiiinTe 3Ha4YeHHE BbIPAKEHUS 832 9 :

o 2,75
o 2
o 3
o 5

< 41 3
59. Haiigure 3Ha4eHne Boipaxenus 05" "% ;

o 0
e I
o 12
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o 2

60. HaiizuTe 3HaYeHHE BLIPAKEHHUS logo.39 - 2logo.310 ,

o 2
o 1
o 2
o 90

9
o log,, —-log,9
61. HaiinnTe 3HaYeHHe BHIPAKEHUsI 1274y ™ 108127,

o 2
o 1
o
o 12

62. OnpeneanTh BepHOE PABEHCTBO:
o log:24-log:8=16

logs15 + logs3 = logs5

o
o logs5% =2
e log16°=38

63. OnpeneJnTh BepHOE PABEHCTBO:
3log,4 = log, (4:3)

° 3log,3 = log,27

logs27 =4

log,2*=8

O

. logs6 +logi2
64. Haiinnrte 3HAYEHUE BHIPAKECHUS R

o 2
o |

o 4
o 12

lgx=21g9 -21g8
65. Haiigure umncjo0 x , €CIu 9x=3199-319

3

137



RS

B W

66. Haiigure uncio x , econ'9 X = 1912 +1g15 1918

e 10

o 1

o 0,1
3

L2

67. Haiigure unciio x, ecsm 109s X = 3logs 2 + 0,5logs 25 — 2logs 3

o 360

o 46
o -6

ﬂ
° 9

1g8 + 1g18

68. Bpruncaurb 21g2 +1g3 :
o 2
o lgl2
o 3
o 10

1
69. Boramemuts °9125° ~ 108,z 5 +1002:0,2

4

o 3
1

o 6
o -2
E

° 6

70. Boruucaurp 9'°9%° 12
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oW
(9]

2l09,3 + |og72 - log714

71. BpIUUCIUTDH

o 2

o 7

o 2+2logs2
3

72. YOpPOCTUTH BbIpasKeHHE 10920,04 + 2log;5

e 0
o 3
o —1
o 10

1+log,3
73. Ynpocture Bhipasenne 29 °%

o 225
o 125
o 625
o 25

log.0.2 +log.15
74. YnpocTtuTe BhIpaeHHe: 6'°95 9

5
o 6
, 15logs0,2
e 25
o 15

75. KakoMy nIpoOMesKYTKY NPUHALJIEKUT KOPEHb YPABHEHU S log;(2x — 20) = log; 4

(-o9;3)

@)

o (-e0;12)
o (11;14)
. [0;2]

76. Haiigute o6siacth onpenenenust GyHKIun Ig(x +7)
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o) ('7;0)

o [-7;+=)
o (73400
o (-7;+e0)

77. Kakasi pyHkums siBjisieTcsi yoObiBaromei?

y =logsx
y =loguox
@) 3

o Y& log; 3x

e VT logg g x

78. KakoMy IpOMeKyTKY IPHHALIE/KAT Kopenb ypasnenns 1082(x — 10) = log, 3.

o (-o=;8)
o (12;+2°)
o (11;13)
o [1518]
y Igx —4)
79. Haiinure o0JacTh onpeneneHusi GyHKIUH
o L[4 +eo)
o (-4;+=)
o (0:4)
o (4;+0)

80. Kakas ¢pyHKuus siBJIsieTcs1 Bo3pacraiomei?
y =logosx

y=logix

o Y=10813X

y=logsx

5

log-(x—1)°=6
81. YKaxuTe NpoMeKyTOK, KOTOPOMY IPHHALJIEKUT KOPEeHb YPaBHEHHUS

e (0;0)
o [-6:0)
o [18:26]
o (26;30)
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82. HaiiguTe cyMMy KOpHell ypaBHeHMsI

2
O—_
3
1
e —
3
1
O_
4
o 4

fogajj (2 -0,5x) = -1.

83. Pemunte HEpaBeHCTBO

o (4,0
(-4; +0)

o) (_001_4)

° (44

log,; (I -05x)=-1.

84. Pemiutre HepaBEHCTBO

@) ('OO: _2)

(-2; +o0)
o (-05-2]
o [2;+¢)

N7

85. Peminre HEpaBeHCTBO
o (ei-4)

(-4; +0)
o (4]
o [4;+x)

86. I'padpuk kaxoil GpyHKIMH M300pa’KeH HA PUCYHKe?

y =logz(x — 1)

O
o YV =logs(x+1)
141

logs(1-x°)=logs(2x(x+1)).

0

Y




o Yy =logs(1—x)
o Y =logs(x —2)

87. Kakasi pyHKuus siBjIsieTcs yObiBaromei?

o Y2
y=log1 15X
o V= logo, 5 X

o yzlogéx

2

88. YkamuTe NPOMeKyTOK, KOTOPOMY NPHHALJICKHT KOPEeHb YPABHEHUS
logos(13+2x)=logo s (1-x).

o (0;1)
o (-2;0)
® (-6;-2)
o (1;3)

5x-06)=2lox.
89. HaiizuTe cyMMy KOpHel ypaBHeHHsI Ig(5x-6)=21Igx

® 5
o 2
o 1
o 12

logp 5(1-0,5x) >-3.

90. Pemunte HepaBeHCTBO
(-o=; 2)
[-14; 2]
o (-14;2)
(-14; +0)

. . logs (5 —2x) < 1.
91. HaiiiuTe YUCJI0 LeJbIX PelICHN HEPAaBEHCTBA

o 2
o 3
o 1
o 4
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92. I'padux kakoi pyHKIUN U300paKeH HA PUCYHKe?
1 X
o = =
g (zj
o y=log,x
o y=logy,x

¢ y=log x

2

93. Kakasi pyHKums siBjisiercs yobIBaromei?

. y=02"
o Y= logy,1 X
5 Y- logo, 5 x
o y= logé X

4

94. YkakuTe MpoOMeKyTOK, COep:KalNii KOPeHb YPABHEHH
log, 13 —log,(x —2) =log, 2

o [1:8]

o [-3;0)
o (0.5:85]
o (9:10.5]

95. YKaxKuTe MPOMEKYTOK, COIePKAINI OTPUIATEIbHbIA KOPEHb YPABHEH U
lg(x* —x) =1g(10 + 2x)

o (-10;-5]
® (-3;-1]
o [-1.5;-1]
o (-1;0)

5
=1 +1 =3
96. Haiiqute cyMMy KOpHel ypaBHeHHus 2 083 % T 1089 X

o 3
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97. KakoMy npoMesKyTKY NPUHALJIEKUT MPOU3BeleHue KOPHeil ypaBHeHU s
lg(x* —4x +10) = lg(14x — x* — 30)

o (-40;-20]
o (-20;0)
e [19:20]
o (40;60)

2 —
98. Yka:xurte NpoMe:KyTOK, CO/lep:Kalluii Bce KOPHM YPABHEHHS log;(x* —1) =1

e} (—OO;—3)
o [—2;2]
5 (0;2]

[4;10]
o)

99. Yka:kurte NpoMe:KyTOK, COJlep:Kalluii Bce KOPHU YPABHEHU S

lgx* —x+14)=1g(2 — 9x)

o (—0i—2]
o=z
., [—1,0)
o (F9i—6]

. . zlt:)g29c+log4x:4
100. HaiiguTe cyMMy KOpHeil ypaBHeHus

e )

101. YkaxuTe NPOMEKYTOK, COACPKALINH KOPEeHb YPABHCHHUS
log,(5 — 6x) =log,5+10g, 6

* (-54]
o (-3:-1)
o (-LI)
o (2:16]

2 _4) =
102.  VYkaxure NpoMeKyTOK, COAEPKAIMNA BCe KOPHHU YPaBHEHUS log;(x* —4) =1

o [-33]
o (0;3.1]
o (-3;0)
o [5;8)
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103.  YkaxuTe MPOMEKYTOK, COAEPKAINUI OTPUUATEIbHbIA KOPEHb YPABHEHUs
loge(x? — x) = logg(3 — 3x)

o [-2;-1]

o [9-3]
o [-11;-10]
e} (_OO;_7)

lg(2x? — 5x) = lg(15x —

104.  Ilycrs Y0 _ gauGoanumii KOpeHb ypaBHEHH S 42). Haiinure

7—$x0
e 6
o 7
o 8
o 17

105. VYkaxuTte NpoOMexKyTOK, COAePKAIINH KOPeHb YPABHEHHUS

log,9(4 — 3x) = log,93 +10gs94

o (=8-6)
o [—3-2]
5 (1;,0)

o [59]

z2_ —
106. YkaxuTe NPOMeKYTOK, COiepKallliii Bce KOPHU YPABHEHUs! log,(x"—9) =1

o [—44]

o (=6;=3]

o 10;5]
(20; 21]

2 _
107. Hailigute HauGoOIbIIMII KOPEHb ypaBHeHI/lﬂln (" +2x) = In(12 — 2x)

o 6
o -2
o 2
o -6

108. Tycrs *° — HAMMEHbIINI KOPEHD yPABHEHHUSI lg(3x* + 16) = lg(x? — 12x).
1
Haiiare:™ *°

e 3

145



109. HaiiguTe npou3BeaeHne adcuMce Bcex 00X ToYeK rpadukoB QyHKIuii
f(x) = log,(x* + 3x), g(x) =1log,(8 + x)

o 8
o 8
o 0
o 3

110.  VKaKuTe IPOMEKYTOK, CONePKALINIi KOPeHb ypaBHenus 08113 ~ 8% = 1081135 1081153

o (-10;-7)
o [-3:-1]
o [-1:1]
o (2:;20)

111.  YkauTe NIPOMEKYTOK, CONEP/KALIMI BCce KOPHU ypaBHeHus 10801 (¥* +3x) = —1

) (—6;3]

. (—=15;-10)
o (4;8]

o (10:+0)

112.  VYKaxKuTe IPOMEKYTOK, COAEPIKAINI HAUMEHBIIHIA KOPEeHb YPaBHEHUs
logg(x* — x) = logg(x + 8)

o) [—oo; —4]
o [—2:4)
o [4;6]

o (10;18)

2 — la(x? —
113.  Hycrs 0 — nanGoapwmmii kopens ypapnenus ™9 3% +12) = lg(x* =100 a4, 416

1
4+E?€0
e 3

114.  YKamKuTe NPOMEKYTOK, Coep:KaMMii Kopenb ypaphenns 1°87(3%) +10872 =log; 6

o) (_OO;_4)

L (=150

e [0;2.1]
(5;7]

2 —
115, VYkaxure NpOMEKYTOK, COAEPKALIUH BCe KOPHH ypaBHeHMHIOgG(x +5x) =1

¢ [62)
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o (-10;-6]
o [1;6]
o [0:;5)

2y _ 2
116. Haiiaute HauMenbumii kopens ypapnenus 110X — x%) = In(12 — 4x + x7)

o |
o 6
o -l
o -6

117. Hailigute npon3BeaeHune adcuuce Becex 00IMX ToUeK rpaguKkoB GyHKIUH
f(0) =1g(x* -3x), g(x) =1gBx+7)

o .7
o 8
o 3
o 0

118. YKaxuTe IPOMEKYTOK, COAEPKALIUI HyIH (PyHKIUH f(x) = logs((4 — x) - 2) — logs 2

o [3:4]

o (-2:1]
° [2;3)
o [-4:-1)

119. Haiigute npon3Beaenue adbcuuce o01KX ToUeK rpadgukos pyHkumi
f(x) = n(x* —2x + 10):;, g(x) = In(20x — x* — 10)

e 10
o 11
o 12
o 14

120. Pemmre ypasnenne 102549 = 2.Eciu ypasnenue nmeer 6outee 01H0ro Kophs, B
OTBeTe YKasKHTe MEHbIIHNii U3 HUX.

e |2

121. Haiiante Kopensb ypaBHenus 1082 (5x—7) —log, 5 = log, 21.
o 224
o 224

1
log, x =log,18——log, 16 +2log, 5
122.  PemmTe ypaBHeHue: B ’
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e 225

1
log, x =2log,3+log, 6——log, 9
123.  Pemure ypaBHeHHe: ’ 2T

e 18

124. Haiigure x; 08:¥=0

125. Haiimure x: 1087 ¥ =1

2 _
126. PemmnTe ypala.HemlelOg‘l7 x* =3logg71

e -I;1
o 0
o 0,7
o 1

127. VYkaxure NpoMeKYTOK, KOTOPOMY NPUHALJIEKUT KOPEHb YPABHEHUS:
4log;(x — 5) = log;16

o [-3:3)
o [3;6)
® [6:8)
o [8:;12)

128. Pemmnre ypaBHeHne1°g5 xtlogs 3=logs 12

129. PemmnTe ypaBHeHnel°g7 xtlog; 6=log; 18

130. Pemmre nepasencrpol022X = 1

) P
0 2 x
O
. s 3
;’ F.
1 X
o 2
Q ix
O 2

131. PemnTe HEPABEHCTBO logx < —1
148



e TS
0 2 x
O
é." .
o 2 x
1 x
o 2
0 ix
PY 2

132. PemnTe HEPaBEHCTBO logy x> —1

Y -
0 2 X
@]
é.l' /.
2 X
O
1 X
PY 2
g TR
0 1l =x
2
O

133. PemnTe HEPaBEHCTBO logrx <1

_ P
i
° 0 2 x
-
2 X
O
1 X
o 2
0 ix
o 2

e — 2T
1o 0 1
e) -1
g AL
° 1
B g
o 0 1

o
R i
® 3
T R . ] 1Y
o) 2 3
AT,
o 2 3
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136. PemmTe HepaBencTo 1083 X > 1
o (=0 2)U(3; +oo)

o (3; +o0)
o (—oo5 2)
o (23)

137.  Pemmre nepasencreo 1023% > 1
o X<2uymx>3

o 2<x<3
o x<?2
e x>3

138. PemnTe HEPABEHCTBO log, x> 1

1
O<x< =<

o) 2

o X>2

>1

x —

o 2
o O<x<?2

139. PemmuTe HEPABEHCTBO log, x> —1

o 0<x<%

1) x> 2

>1

x J—

o 2
o 0<x<?2

140. Pemmre nepasencreo 1022 % < 1

1
O<x< =

le) 2

o Xx>2
>1

o 72

o O<x<?2

141. PemnTe HEPABEHCTBO logy x < —1

I
O0<x< =
)

o Xx>2
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>1
ox2

e) 0<x<?2

142.  Pemmre nepasenctso 1083 % < —1

144. Pemmre nepapencrpo 1023 % < 1
o (35+e0)
o (0:3)

()
e

145.  Pemmre nepasencreo 1083 X > —1
o (3i4e)
o (0:3)

. (5

146. PemmTe HepaBeHCTBO IOgO,Sx > 1
s T
0 2 x
O
1 x
O 2
0 1 ;
[} 2
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ST %

<
147. PemmTe HepaBeHCTBO 10g0,5x <-1
. -
0 2z x
o
& A
1 X
o 2
g TR
0 1 =x
o 2
o 2 *
>
148. PemmTe HepaBeHCTBO 10g0,5x =1
o 0 2 x
1 x
o 2
"0 1 x
o 2
O E X
<
149. PemmuTe HEPABEHCTBO 10g0,5x <1
— -
U] 2 x
o
=’.|" o
1 X
L 2
a i X
o 2
é." -
o 2 X

150. PemnTe HEPaBEHCTBO log, x>0

o 0<x<1
o O<x<1
o x>1

e x>1

151. Pemmnre nepasencrso 1022 X =0

e O<x<1

o O0<x<1
o x>1
o x>1
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152. PemmTe HEpaBEHCTBO logO,Sx <0

o O0<x<l1

o O<x<l1

° le_

o x>1

153. PemmnTe HePaBEHCTBO 10g075x >0
o 0<x<1

e O<x<«1

o x=>1

o x>1

154. Pemmre nepasencrso 1085% > 1

1
0<x< =
o) 5

e X>15
>1

x —

o 5

o O0<x<5

155.  Pemmte nepasenctso 1085% < —1

1
. 0<x<§
o X>5
1
S x>§
o 0<x<5

156. Pemmre nepasencrso 1085% < 1

o O<X<%
o Xx>5
1
i x>§
e O<x<5

157. HaiiguTe o0acTh onpenesnenus Gpynkuun: log, , (2x +4)

e x>-2
o x>2

5 x=5
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x<5

158. HaiiguTe odsacTh onpenesnenus Gpynkuun: log, (3 —6x)

o x<1/2
o x>1/2
o x=1/2
o x<1/2

159. PemmnTe HEpaBEHCTBO logo, x >logo2 0,2

o (-==;02)

o (0,254e0)

o (0,02)
(0;1)

2
160. Pemmute HepaBeHCTBOlO‘gﬁ x >loge X

o (0;+0)

o (L+ee)
(-o2;0)u(1;+°)

e (0;1)

lo x2—1)zlo 8
161. VYkaxuTe HaMMeHbIIIee 1eJ10e pellleHue HepaBeHCTBA o ( )2logoa

o -3

162. VYkaxuTe KOJINYECTBO HATYPAJIBHBIX YHCeJI, KOTOPbIE SIBJISIIOTCH pPelieHusIMH

1
logq; xslogq3 -
HepaBeHCTBA X

o |

163. Ykaxkure KOJIHYECTBO LEJIbIX YHCeJl, BXOASALIUX B o0J1acTh onpeaesieHus yHKUMHU
y=logg(loggoe(2x — xz)

e (

164. PemnTte HEPABEHCTBO logoz x >logo; 0.3

o (=03
o (0,3;400)
o (6:1)
e (0,03
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2
165. Pemmre HepaBeHcTsolog9 x® >logg x

o (03+e)

o (1;+°)

o (-==0)u(L;+e2)
o (0:1)

2
166. YkaxuTe HanGoIbuIee HeJl0e pelenue Hepaencra 0901 (¥ —1)2loge, 8

o |

167 YKa)KI/ITe KOJIHYECTBO L EJIbIX YUCEJI, BXOAAIIHNX B OﬁﬂaCTb OI[peJIeJIeHI/Iﬂ (l)yHKIII/II/I
y =log; (logo7(2x — x*)

e 0
log+(0,25x+2) < —1
168. Pemmurte HepaBeHCTBO: 3
(—o0; —5]
o
° (—8; —5]
o =5 +)
o (—8;+x)
y = logax®
169. HaiiguTe MHOXKeCTBO 3HAYEHUI PyHKIIUN: 5
o (-0 +x)
o (=9;5)
o (5; 4,
(25; +x)
6 log,a = E
170. Hajligute 3HaYeHHE BbIPAKEHUSA log, (ab ), ectn 7
o 22
y log,,(a’°) logya = 2.
171. Haiigure 3HaYeHHE BbIPAKEHHUS a , €CJIH 7
o 14
613 3
log,a=—.
172. Haiigure 3HaYeHUE BbIPAKECHUSA loga (a b ), ecam 0T 17
e 23
. og (asbS) log,a = i
173. Hajligute 3HaYeHHe BbIPAKEHUSA a , €CJIN 17
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32 log, a = i
174. HaiiguTe 3HaYeHHE BbIPAKEHUSA loga (a b ), ecoam 18
e 39
y og, (a®h®) logya = .
175. Haligute 3HaYeHHE BbIPAKEHHSA a , €CJIH 11
o 17
1 2 log !
a=—.
176. HaiiguTe 3HaYeHUE BbIPAKEHUS 084 (ab ), ecin 8

177. Haiigurte Jorapudm no ocHoBanuio 4 ynciaa 64

178. Haiigure Jorapudm no ocCHOBaHUIO 5 yucsaa 625

179. Haiigure cymmy log122 n log1272

180. Yemy paBua pasuoctp 109575 1 109532

181. Uemy paBHo yacrHoe 10938 nlogs29

182.  Yemy paBHo uactHoe 109427 W logs3

2-2logs25
183. Bbruucaure: 5

e 0,04

35 75
logs— + log: —
184. Ymupocrute BhIpazKenme: °°3 957

e 3

2p7 -
185. Haiiqure 3nauenne Bpipanenns: (09" D', ecnn logya = 14

e 49

log2240 log215

186. Haiigute 3HaYeHHe BhIpaKeHus1 093752  logeoZ
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o .D

187. Haiigute cyMMy KOpHeii ypaBHeHHs [0go2x = logsZ + logs0, 2

e 25

l 135 1 405
188. Haiigute 3HaueHHe BbIpakeHus1 °9153  logs3
e 45

logs75 u logs25,,

189. Yemy paBHa pa3HOCTHb

190. UYemy paBHa pa3HOCTh l0go.416 1 2loge 410 ’

m
o lo — ,ecnu log, m =7; log, n =5
191. Haiigure °827% 82 82

m
192. Haiigure log; e SCTM log, m=3;log, n=7

1

193. Haiigure 3 logs(vb)*  ecrm logs b =3

194,  Haiiaure 13—4 log, d?, ecru log, d=-7

log,6unlog z16

195. BbruuciauTe Npou3BeieHUE

(% logg 8— logf%)
196. Ynpocrure BhIpazkeHue

e |4

197. Haiigute pa3HoCcTh log; 135 ulogs 5

198. Haiigute pasnocrs 10803 9n2logg3 10
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199,  Boprumcaute 1082(m - n), ecrm log,; m=9; log, n=5

o 1[4

m
200. BbIuHCJIHTE logs . ecru logz m =13; logz n =7

o 4

1 6 = -

o -12

2

3 1
21 3, 1 =4
202. Beruuciaure 4 0g9(m) ecnun 1089 M

o |

1

Zloggq 5
203. Bbrumcante 22 7

o 3l

(1)1+0,5 log1 14
- Z

204. Bprumcaure

e 35

205. Haiizure pasnocts 1082192 ulog; 3

206. Haiigute pasnocts 10804 64u3logy,10

m
207. Haiigure log. - S log; m=7;10g; n =4

m

log, gy S log, m=3;log, n=7

’
n

208. Haiigute

7
209. BblumMcJauTe 71084 Vb, ecnn log, b =5

3
210. BblumcuTe 5

| 11,02 | 1
084, ) .ecmlogam=-
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. log110 u 1gl6
211. HaiiguTe npousBeaeHue 2

o 4
1-0,5logs 11

212 yipocruTe BbIpakKeHue 25 gs
o 25

22
@) 11

5

2_
o 11
o -2

logng 27 n 310g0,3 10

213. HaiiguTe pa3HoOCTh
e 3
214. Haiiqute log,(m - n),ecnn log, m=15; log, n =6

o 2]

m
215. Haiigure logs 270 €M logz m=5; logs n=7

2

o
216. Haiigure 371086 (;) ,ecrm loggn = -3

217. HaﬁHHTe 0,0410g11(t5), ecnu logll t=-5

1
2~>-log79-log; 6
218. YmpocruTe BhIpajkeHue: (7%)z2

o 49

o -1
1

o 49
1

o 4

491—0,5 log; 14
219. Ymnpocrturte BbIpakeHHue

e 35
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210823 +1og, 2 -log; 14
220. ¥YnpocrtuTe BhIpaiKeHUue 87 87

o 7

221. YpaBHeHHe, coepiKallee MepeMeHHYI0 M0/ 3HAKOM Jiorapudma, Ha3bIBaeTcst
YPaBHEHHEM.

® jorapupMUIECKUM

222. Y10 U3 3TOro BepHo?
3 <logy25 <4
1 <log;25 < 2

2 < logs 25 < 3

o 4<logz25 <5

223. BblOepuTe pHCYHOK, HA KOTOPOM H300paskeH rpaguk Cl)yHKIIHH*l = 10g;

224. BblOepuTe PHCYHOK, HA KOTOPOM H300paskeH rpa@uk QyHKIHH b 1030.4 i

o |
o 2
o 3
o 4
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225. BbiOepute Bce CBOMCTBA QyHKIIUH y=log,x.

1. ®yHKUMAHE UMeeT TOYEK IKCTpemyma

(—; +)
dyHKUMA BO3pacTaeT Ha NPOMEKYTKe

DYHKUMA onpegeneHa Ha BCell YUCA0BOM OCK
(0; +o0)

(0; +0)

4. MHOXeCcTBO 3HaUeHMUN GYHKUUK

®yHKLMA BO3pACTaeT Ha MPOMEKYTKe
6. ®DYHKLMA MMEET TOUKM SKCTPEMYMA

o —00; 400
7. MHOXecTBO 3HA4YEeHWI GpyHKLUK ( )

8. PyHKUMA yObIBAET Ha MPOMEKYTKE (=0 +e2)

o [33.333%]
o [33333%]
o [33.333%p5
o [33.333%)

o [33.333%5
o [33.333%6

° [33.333%]7
o [33.333%R
y=logy,, x.

226. BbiOepuTe Bce cBOiCTBA PYyHKIHH -

1. PyHKUMA yBLIBAET Ha NPOMEKYTHE (0; +0)

¢‘YHHLI,VIF| HEe MMeeT TOYEeK 3KCTpeMymMa

u —00; 400
3. MHOXecTBO 3HaYeHMIN GYHKLMK ( )

4. MHOXecTBO 3Ha4eHUM GyHKLMK (0; +0)
5. ®yHKuMA onpegesieHa Ha BCEM YUCNIOBOM OCH

6. DYHKUMA BO3pACTAET Ha NPOMEKYTKe (0; +0)

7. ®dyHKuMA yBbiBaET Ha NpoMeKyTKe (=03 +0)

8. ®YHKUMA UMEET TOUKM IKCTPeMyma

o [33.333%]

* [33.333%p
o [33.333%5
o [33.333%)
o F33.333%)5
o F33.333%)5
o [33333%)7
o F33.333%

10go245 ¥ l0go246
227. CpaBHuTe uMcjia 00247 * 0902
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logp245 > logpo46
logg 245 < logp246
O

l6go245= 10g0246

L 7.1 L 5.6
228. CpaBHuTe ymcsia 347" H 10934

o logss71 > logss5.6

o logs .71 < logs;45.6

logz47.1 = logz45.6

log,40.1 u log, ,0.6
229. CpaBHure 4ncja

Eoglldl_ﬂ.l = Eogl,q.':'.ﬁ
Eoglldl_ﬂ.l < Eogl,q.':'.ﬁ

Eoglldl_ﬂ.l = !T,Oglldl_l::l_ﬁ

230. CpaBHHTe YHCIA l0g0.60-4 1 l0go.¢0.2

IOgO.GO.‘q' > ’EO.QO.GO-Z

loge 0.4 < logg 0.2

EO.Q'D.GG-‘I = 1!09'0.60.2

lo 0.26
231. CpaBHure ¢ HyJIeM g1
5 log, <026 = 0
log,<0.26 > 0
o 0915026 < 0
232. CpaBHHTE C HyJIeM log, 9.1
log;c9.1< 0
log;:9.1> 0
log;:9.1= 0
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233. CpaBHmuTe C HyJIEM logos4.2

loggc42= 0
loggc42< 0
logg=42> 0
o
234. CpaBHuTe C HyJIeM l0go.50-31
e [0905031> 0
o l0gps031< 0
logye<031= 0
235. KaxoBo 3nauenne 151050 econ log102 =03 logyo3=0,48
o 0,78
e 1,56
o 1,78
o 0,56

Yo
Haiiti oTHOIIEHME *0

logix + logyy =3 -

3

{logg x+loggy =3

236. Ilycrn (%03 Yo) _ pelIeHne CuCTeMbl

e 27

237. HaiiguTe HaMMEHbIIee 1eJI0¢ pelleHHe HePABeHCTBA log, 2 < 9

2

’ &T ,
logﬁ(g - 15) >0

238. HaijiguTe HaMMeHblIee 1eJi0e pelleHHe HePaBeHCTBA
239. HaiizuTe HANMEHbIIEE LeJI0€ PelIeHHe HepaBeHeTBa 0% (37 —2) < —4

240. HajiguTe HaMMeHbIIee 1eJI0¢ PelieHHe HEPABEHCTBA log) (3z —4) < log} (2 +2)
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241. YcraHoOBHUTEe COOTBETCTBHE Me KAy HEPABEHCTBAMM U MX PellleHUsAMU

log: z > —1 A. (¢:02)
1 b
log'l z>1 s, (0: 5)
Z '
log: z < —1 (5; +00)
3 5 B.
log 1T < 1 02+
4. ' I.
1
2
3
4

242 Haﬁ[[I/lTe HaAauMEHbBIIECE LEJI0€ X, IIPU KOTOPOM BBINMOJIHAECTCHA HEPABCHCTBO
log! & = log! 4z,
1 1

o |

243. Haﬁ}lﬂTe HaAauMEHbBIIECE LEJTI0€ X, IIPU KOTOPOM BBLINMOJIHAECTCHA HEPABCHCTBO
log; (16 — 12x) < log, 4.

o |

244. HajiguTe HaMMeHbIIee eJI0€ X, IPH KOTOPOM BbINOJIHACTCH HEPABEHCTBO
log (2 — 1) = 1+ log, 2.

o 7

245. Kaxnoi pyHKUMH MOCTABbTE B COOTBETCTBHE €€ 00/1aCTh Onpe/ieeHust

(=7; +00)

1 ¥ log1 (7 — z)
’ y ll)g 12 (—00;0) U (0; +00)
2‘ . 9
3 ¥ log, z* g, (0+00)
y=log,(x+7
4 Y 83 ( ) - (o)
1
2
3
4
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4.2.3.5 OcHoBbI TpUroHoMeTpun. Tpuronomerpuyeckne GyHKunu
Tecm:

1
1. Haiigure (€ X, ecan ™ Vo u @ € (1,57:27),
o 3

10
V116 g a € (0;0,57),

cCos ot =

2. Haiigure (& &, econ
e (04

cost =

1
3. Haiigure (€ X, econ V17 m 270° < o < 360°.

e 4

3n

cosa = ae(T;Zn)

al-
=

4. Haiigure (& &, econ
o 3

]

Cos o =

5. Haiigure € &, econ Vs o€ (1,5m;27),

° .05
° -05

2

CSE="T5 g o€ (1,5m:2m),

6. Haiinure (€ X, ecam
e -15
e -15

o=
7. Haiigure (€0 ecain " Vaau o € (0,5m7),
e -0,6
e -0.6

2
8. Haiigure (€ &, ecan E=Tm o e (1,5m2m),
e -04
e 04

oSO =

1
9. Haiiaure X ecoin "~ Vam @€ (0,57:7),

o 25
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10.

18.

COS
. Haiigure € &, econ

COS
. Haiigure (& &, econ

. Haiinure € &, econ

. Haiigure (€ &, ecoin

. Haiigure (& &, econ

. Haiiaure € &, ecan

-2,5

COS O
Haiigure € &, ecin o
0,6

0.6

-0,2
-0.2

0,3
0.3

cos o

-0,3
0.3

cos o

. Haiinure € &, econ

2,5
2.5

cos o

0,6
0.6

cos &

0,2
0.2

0,4
0.4

. cos o
Haiigure (& &, ecan

cosa =

5
V3ag e (0,0,5m),

10

o= ——
V104 g o € (1,5m;27),

10
o= V109 g & € (0;0,571').

10
V109 g a € (1,57m;27),

V29 g o< (0;0,57),

5
Vidgoc< (ml,57),

10
104y & € (71';1,571’).

10
“Tiem @ € (0,5m; ),

2
=~ 7mp o€ (ml,5m),
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19.

20.

21.

27.

. Haiigure € &, ecin

0,4
0.4

cosQ =

1
Haiigure (€ &, ecn “Ven < (ml,5m)

5

1
cosa=—T% o€ (0,57 7).

Haiinure (€ &, ecan

1

cost = —

10
Haiigure € &, ecin Vol g @ € (0,57 ),
-0,1

-0.1

no— L
. Haiinqure tga,ecnnma_ su < (1,5m;2r).

-0,5
-0.5
. 9
. Haiigure € &, econ SE= IR p o € (050,57),
0,9
0.9

sin o

1
= V36 g 90° < o < 180°.
-0,2
-0.2

no—
. Haiigure (€ &, ecn ME=TEp o€ (0,5mm),

-0,25
-0.25
. Haiigure (€ & ecn = e u & € (0;0,57),
1,2
1.2

o= 2
Haijigute tg Ot, ecJIH e VsmaE (1,5m2m),

-2
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28.

30.

31.

32.

33.

36.

37.

. Haiigure (€ &, econ

O
Haiignre (€0, ecn - Vioo w @ € (1,57;27),

-0,3
-0.3
. 8
. Haiigure (€ &, ecn e V89 4 a € (0;0,57),
1,6
1.6

. 7
Haiiaure (€ &, ecan ME=T7H g o € (0;0,57),

1

ing = ———
Haiigure (€% ecin vaim & € (1,5m;2m).
-1,25
-1.25

a5
Haiinure tg OC, ecJn see= V2o & € (0,571';77:).

-5

ne— L
Haiigure (€ &, ecan Mg @ € (13 1,5m),
0,25
0.25

o= - — )
. Haiigure (8% ecan ™ vViom X € (1,5m;2m),

-1,5
-1.5

sin@ = —

8
Vo g O € (1,5m;2m),
-1,6
-1.6

T
Haiigure (€O, econ ™ vVioow O € (0,5m; 7).
5

5
T Vem @€ (1,5m2x)

sing =
Haiianre (€ &, econ
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38.

39.

40.

46.

. Haiigure COS &, ecn

-5

o —
Haiiaure (€ &, ecan me=Trmaac (0,5mm)

1

.&‘.irlt)t*i .
Haiigure (8 O, ecnn ™ vaip @ € (0,57 7),

1

) 24 (37: )
. sindt =—— ae|—:;27
Haiigure COS X, eciu PRR 2 .

0,28
0.28

. 2:/6
smnmo = ——

T
. Haiiqure COS &, ecomm T (5’ ﬁ) :

-0,2
-0.2

sina:ﬁ oc (E, 7[).
‘u

-0,75
-0.75

. Haiiqure COS &, ecomm sinot = 0,8 ; 90° < a < 180°.

-0,6
-0.6
, 2V6
. Haiiqure COS &, ecin TS L 07 <o < 90°.
0,2
0.2

sing = @ Oo 900
. Haiigure COS &, ecotn 0yl <a< .

0,9
0.9
22 T
sima=-"-"- oc(—:;27m
Haiigure 3 COS &, ecan 3 n ( 2 ).

1
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47.

55.

RAVAR

NE=TTg g e (1,5m2m),

s
Haiigure COS O, ecaan

0,1
0.1
sing = @
. Haiigure COS O, ecan 10 g o€ (0,0,57),
0,3
0.3

. V51
sing = ——— )
. Haiigure COS (X, eciu o 0y € (1,5m2m)

2,1
2.1
sino = 72—\/6
. HaiiguTe COS O, ecau s gac(ml,5m)
-0,2
-0.2
sin@ = 7£ 1 5 . 2
. Haiigure COS O, eciin 2 g e ( y T3 77:).
0,5
0.5
sina = @
. HaiiguTe COS O, ecau 10 gy &€ (0;03571').
0.9
0,9
sinet = *@ . 1 5
. Haiiaure COS O, ecan g (ml,Sm)
-0,25
-0.25
sinQ = —@
. Haiigure COS O, ecitn 0 yac(1,5m2r),
0,9
0.9
sing = —ﬁ
Haiiaure COS O, ecin 4 goe(ml,5T)
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. HaiiguTe COS O, eciin

-0,75

-0.75
. Haligure COS O, eciin Sne=g n &< (0357‘737:).
-0,5
-0.5
. V51
MEET0 L € (0,57 7).

-0,7
-0.7
sing = @
. Haiigure COS (X, eciu 10 yac (0,5m;m)
-0,9
-0.9
sing = @
. Haiinure COS O, econ 4 goe(0,5mm)
-0.25
-0,25
. cCosO = @
. Haiigure SIN &, ecin 10y ac(0,0,57)
0,7
0.7
. cosz=—2Y8 ;
. Haiigure SINX, ecoin 5 5907 <x <1807,
0,2
0.2
. Haiianre SINX, ey cosx = —0,8 ; 907 < x < 180°.
0,6
0.6

. Haiizure COSX, ecan SINX = —0,6 4 270° < x < 360°.

0,8
0.8
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64.

72.

Hajigure SINX, eeqy COSX = —0,6 ,; 180° < x < 270°.

-0,8
-0.8

. Haiigure SIN X, ecin

. Haiigure SN &, econ

-0,25
-0.5

0,75
0.75

0,3
0.3

. Haiignre SIN &, ecoin

0,3
0.3

. HaiignTe SIN &, ecoin

-0,7
-0.7

Haiigure SIN X, econ

7
CoOstl = ——

cosd = —

25u”" (33_2%)

V15

4 4 180° < a < 270°.

. Y
. Haﬁ}IHTe Slna, ecJu COS(X*T u OO < (04 < 900.

Vol

cosQ = —

coso = —

coso =

+ CosOtf = —— .
. Haiigure SiN O, ecn 10 4 o€ (0;0,57)

Vo1
10 b e (0,5m;m)

V31
10 yae(ml,5m)

vi
4 g o€ (0,0,57)
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-0,96
-0.96
. cos o = Vis o o
. HaiizuTe 3nauenne Boipaxenns SN &; ecan 4 190" <o <130°.
0,25
0.25



. Haiigure SIN &, econ

. Haligure SIN X, ecoin

0,75

0.75
cos o = —ﬁ
. Haiiure SIN QO ecin 2 yo € (ml,57m)
-0,5
-0.5
V13
cCoso =

4 gae(ml,ST)
-0,25
-0.25

v21
. CoOsSOf = — —— .
. Haiigure SiN O, econ 5 go € (ml,5m)

0,4
-0.4
o 3VI1
. cos = —
. Haiigure SN O, ecan 0 o€ (1,5m2m)
-0,1
-0.1
V3l
COSOf = —

0 gy ae(0,5mm)
0,7
0.7

ﬁ
. cosQt = —— .
. Haiigure SIN O, ecn 4 g e (0,571',7:).

0,75
0.75

. Haiiaure SN Q. ecitu cosr=m aa€(0,0,5m)

0,5
0.5
cosQ = _2—\/6
. Haiigure 51N Q ecoin 5 g e (0,5m;m)
0,2
0.2
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81.

86.

87.

88.

89.

s — Y21
Haiizure SINQ, ecan "~ 5 u @ € (0;0,57),

0,4
0.4

V15

. Costf = —— .
. Haiigure SIN &, ecoin 4 goc (0,0,571,').

0,25
0.25

. Haiigure 24COSZOC, ecau sin o = —0,2

22,08
22.08

. Haiigure — 20C0820, ecan SIN = —0,3.

5,6
5.6

. Haiigure 7 COS2Q ecin sina = —0,2.

6,44
6.44

Haiiaure — 2COS2Q ecan Sina = 1.

2

Haiigure — 160820 ecan SINC = —0,4.
-10,88

-10.88

Haiigure 140820, ecm SiNQ = 0,5.

7

Haiigure 22€0820 ecan SN = —0, 8.
-6,16

-6.16

. Haiigure — 5COS20 ecou SIN0 = 0,7.

-0,1
-0.1
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91. Haiigure — 140820 ecan SINC = —0,2.
e -]12.88

o -12.88

92. Haiigure — 12C082¢, econ sino = 0.

e -12

93. Haiigure — 19¢0820 ecom sSin = —0,7.
e (038

e -(0.38

94. Haiigure — 9C0S20, ecn SINQ = 0, 3.

e 738

o 738

95. Haiigure — 8COS20, ecan SINQ = 0,4.

o 544

o 544

96. Haiimure — 180820 ecu sSin @ = —0,6.
o 504

o 504

97. Haiigure 15€082Q, ecan SINQ = 0,6.

° 42

o 472

98. Haiigure 16C08206, eciIu sina =0,7.

e (0,32

o (.32

99. Haiigure 11€082¢, ecan SInQ = 0,2.

e 10,12

e 10.12

100. Haiigure — 15€082¢ ecan SIN QX = —0,3.
o -123

e 123
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101.  Haiigure 10c0s2¢ ecqu sSin e = 0, 1.
e 08
e 08

102.  Haiigure — 6€0S20, ecsu Sin @ = 0,6.

e -1,68

o -1.68

103. Haiiaure — 22C0S2Q ecqu SIN QL = —1.
o 22

104. Haﬁ)lp['re 21 COS 206, ecJau Sin o= —0,9

e -13,02
e -13.02

1
105. Haiignre 30COS2Q econ cosE=3
e 276
o 276

1
CosSOXt = —.
106. Haiigure 25 COS 20X, ecnm

o 23
1
107. Haipgure 3cos 205, ecum =3
o -15
e -15
3
108. Haiigure S5 COS2X, ecnm cosar= <.
o -154
o -154
1
109. HaﬁHHTe 49 coS 2a, eCIH cCosS Ol = —
o 47
1
COsSOf = —.
110. Haiigure 12C0820 econ 2
e -10,5
e -10.5
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4
CosOl = —.
111.  Haiigure 65 COS 2, ecnu 5

e 18,2
e 1|82
1
CosOl = —.
112.  Haiigure 27 OS2 ecam 3
e 2]
2
COS O = —.
113.  Haiigure 40C0820, ecnu 5
o 2772
e 2772
1
CosSOf = —.
114. Haiigure 183C0820 ecin 6
e -17
cos ol = >
115. Haiigure 980820, ecom 7
e )
cos o = 1
116. Haiigure 8COS20 ecm 4
o .7
coso = E
117. Haiigure 9COS20 ecin 6
e 35
e 35
coso = E
118. Haiignre 147COS20, ecom 7
e 3
cosa = :
119. Haiigure 0COS2C, ecn 2
o 3
cosa = 6
120. Haiigure 49C0S2Q ecau 7
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CosO = —.
121.  Haiigure 60C08 20 ecnu 5

o 168
o 16.8
4
122, Haiigure 70€0820, ecn 5
e 19,6
e 196
123.  Haiigure 98082, ecan %~ g
o 46
124. HaiiguTe 3Ha4eHHE BHIPAKEHUSI 5_6co0s’ . ecamn sino = _%
3
o 32
133
o 32
S
o 4
35
o 4

N 2 .2 2 3
125. Haiigure 3nauenne Bpipazkenuss 10cos™ o —sin~ o, ecam coS™ o = 5

29
@]

28
L5

32
o 5

18
o 5
126. HaiiguTe 3HaYEeHHE BHIPAKEHHSI 8—14c052a, ecJIu Sinaz—%.

152
o 7

40

« 7
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o
54
O —
7
127. HaliauTe 3HaAYEeHHE BbIPAKEHHSA
_40
o 9
41
e 9
32
o 9
o —11
128. Hajligute 3HaYeHHe BbIPAKEHUSA
_3
o 6
e 0
o -4
31
O — —
9
129. HaiauTte 3HAYCHHE BBIPAKCHHA
—-15
o
s —6
-2
o
33
O — —
8
130. HaiiguTre 3HaYeHNE BbIPAKEHHUS
11
o 4
59
e 16
1
o 4

.2
Osin“o—4, ecanm cosSoL=—

Nel | )

.2 2 .2 5
sin“o.—5cos” o, ecsm SIn oczg.

.2 2 .2
4sin“o—12cos” o, ecam sin oc:%.

.2 1
5sin“o—1, ecam coscx:Z.
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o 16

131. Hajligute 3HaYeHHE BBIPAKECHHSA 5—-3cos 2 o, ecam SINOL=-— % .
3

o 2
>

o 2
23

o

SIS

. . 2 2 2 1
132. HaiiguTe 3HaYeHUE BbIPAKEHUSA S5sin“o—3cos” o, ectm CcoOS QL=—.

2
o 3
7
e 3
37
o 9
_1
o 3
y 2 .2 .2 3
133. Haiigure 3Ha4eHue Boipakenust 2C0S~ oo —4sin” o, ecam Sin oczﬁ.
16
o 11
188
o 121
_26
o 11
4
o 11

o 2 : 1
134. HaiiguTe 3Ha4YeHue BoIpakenust  5COS o —1, ecaim sina = 1

180



135. Hajligute 3HaYeHHe BbIPAKEHUSA

16
e 7
172
o 49
2
o 7
24
o 7

136. HaiiguTe 3HaYeHUE BbIPAKEHUS

19
._

2
6o 5
o 3

159
o 25

137. Haligute 3HaYeHHeE BbIPAKEHUSA

152
o 25
148
o 25
32
o 5
28
o 3

138. Haiigure 3HaYeHHEe BbIPAKEHHUS

2 .2 2 2
2cos” a—4sin“ o, ecam COS oc:7.

2 )
7—5cos” o, ecam s1na:%.

2

. 1
2sin“o+4, ecau cosocz—g.

.2 2
7sin” oL —cos

181
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o, ecam Sin oczz.



5
o 2
11
o 2
e 5
o 1
139. HaiiguTe 3Ha4eHHe BLIPAKEHUSI 4sin” o —5 cos” &, ecan sin2a=%.
_17
o 3
13
3
1
o -2

. 2 . 2
140. HaiiguTe 3Ha4enne Boipazkenuss 4 —3C0S™ o, ecam SINOL = g .

14
o 5
88
o 25
11
o 5
37
o 25
141. Haiigure 3HaYeHHE BHIPAIKEHHSI 3—20082(1, ecsIn sinaz—%.
17
« 9
1
5 9
7
)
11
o 3

2 . 2
142. Beluuecaure COS~ O0—3SIn” o, ecau C0820L=%.
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o« 7
23
o 7
_143
o 49
3
o 7

o 2 .2 . 2 2
143. HaiiguTe 3Ha4enne BpIpaskenuss 0CoS™ a—4sin” o, ecam Sin OL=7.

22
o 7/
_8
o 7
24
o 1
248
o 49
o . 7 3
144. Haiigure sing, ecid coS = — 25 UT <a< >
24
o [ —
25
o i2—4
25
24
o 22
25
18
o —=
25
. . 5 3 5
145. Haiigure tga, eciu sina = TR 7" <a< 7”
12
o —=
5
o ii
12
5
o I
12
5
o =

146. WH3BecTHO, uTO cosa — sina = 1, 2. Haiinure (cosa + sina)? — 5sina - cosa.

® 1,66
o 16,6
o 0,166
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147. Boruncaute sin(a + f), ecau cosa = %,sin[} = —g, 0°<a<90°180° < B <
2700,

1
o —=
5

63
e ——
65

11
o —=
5

49

o ——=
65

, 4 .
148. H3BecTHO, YTO Sina = 5 Haijigute cos2a

o 1

e (0,28
o 2,28
o 0,36

. . 3
149. HaijiguTe 3HaYeHNe BhIPaKeHHsA 2 — 5C0SQ, eCJIM U3BECTHO, UTO Sina =-u 0 <

11: 5
a<-
2

o 2

o 6

o 2

o 4

o -4
150. HaiiguTe 3HaYeHNe BhIpaxKeHuss 5 — 3cosa, ecjim H3BECTHO, UTO Sina = g " g <

a<lTtm

o 7

o -7

o 5

o 2

o 3

151. Boruncaute V8sin(mw + ) - cos(mw + a) npu a = g

o 2
o -2
o 0,5
o -0,5
o 4
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N ]
AN

. . 4
152. HaiiguTe 3HaueHHe BbIpaeHUsi 5cosa — 3, ecJiM U3BECTHO, YTO Sina = sH
a<m
e -6
o 6
o 3
o 0
o 4
o -4
s s
153. Boruucaure V3cos (E - a) -cos(m—a) npua =_
3
Y —
4
3
o 2
4
V3
O —
2
V3
o X2
4
1
o -
2
. , V5w
154. HaiiguTe 3HaYeHUe BbIpaxeHust 3cosa — 2, ecJiM U3BECTHO, YTO Sina = 3 H;
a<m
o 4
o 4
o
o 0
o 05

155. Pemmute ypaBHeHue 2c0sx = ?
o (—1)”%+nn,nEZ

o i% +mmne”z

o % +2nn,n € Z

° ig+2nn,nEZ

156. Pemmnte ypaBHeHHe Sin (— g) + % =0
o i% +2nn,n € Z
o) ig +2nn,n € Z

185



o) §+47m,n €EZ
o (—1)”%+nn,n €Z

° (—1)”§+ 2nn,n € Z

157. Pemmnrte ypaBHeHHe 2COS (% - x) —V2=0
o (—1)"%+27m,nEZ

o %+ 2nn,n € Z

o i% +2mm,n€Z

° (—1)"%+7m,n eEZ

158. Pemmnre ypaBHeHHe COS (g) = %
e + 2?” +4mn,n € Z

© ig +2mn,n€Z

o 107” +4nn,n € Z

© i% +2mn,n€Z

o (—1)”%+nn,nEZ

159. Pemmute ypaBuenue 1 + sin(wr —x) =0
i —g +2nn,n€Z

o) §+ 2mn,n € Z

o ig +2nmn,nezZ

o §+nn,nEZ

160. HaiiguTe penrenne ypaBHeHHs 4cos§sin (g — x) =3
o) i% +mnne”z

° is?n+27m,n€Z

161. Ilpm kakux 3HaYeHHAX X 3HaYeHHe pyHkuum f(x) = 8Sin§ cosg — 2+/2 paBno 0?
o * 3?” +3nmn,n€Z
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3 3

° (—1)”—n+ﬂ,n ez
8 2
T 2mn

_q)nl . 2mn
o(1)6+3,nEZ

o (—1)”%”+7m,n €Z

162. Pemmurte ypaBHeHue 2c€0S (g) =1
o + 2?" +4nn,n € Z

o *+ 2?” +mn,neZz

o an +4mn,n € ”Z

o (—1)”§+nn,nEZ

o i§+27m,neZ

163. Pemmurte ypaBHeHHEe COS (37" + x) -1=0
o) §+7m,n e’z
T
° = +2mm,n € ”Z
o i% +nmn,n€z

o (—1)"%-1— 2nn,n € Z

164. Haijigute pemieHus ypaBHeHHU S 4Sin%Sin (37" + x) +vV2=0
o —=,neZz

4
o +-4+mnne”z

NE

o %T+27m,nEZ
° i%+2nn,nEZ

o (—1)"%+7m,n €Z

165. Ilpu kakux 3HAYEHUSIX X 3HaAYeHHe PyHKuuu f(x) = 4Sin§ Cosz — /2 paBno 0?
o (—1)"%+7m,neZ

o (—1)”§+nn,neZ

° (—1)n§+2nn,neZ

o i§+2nn,neZ

166. Pemmute ypaBHeHue 4sin G) =2v2

187



o *+ nm,n € Z

SN

+
o +t-—+mnnez
o 37”+47Tn,nEZ
° (—1)”§+ 2nn,n € Z

o (—1)”%+nn,n €Z

167. Pemmute ypaBHenue \2cos (g + x) +v2=0

o) i§+27m,nEZ

§+27m,nEZ

(@]

—§+27m,n eEZ

o} §+7m,nEZ

168. Hajigute pemieHus ypaBHEeHHU S 4cos§sin (g - Zx) +vV3=0

o) +E+27m,nEZ

-3
Vs
o i5+nn,nEZ
° is—n+nn,nEZ
12
Vs
o ig+nn,nEZ

o i +mn,ne”z
12
169. Pemmnte ypaBHenue 2sin2x —1=0
o il—nz +2mm,n € Z
[
o —+mn,ne’z
12
o (—1)”1—7tz+nn,nEZ

o (-1)"=+2 nez
12 2

170. PemmnTte ypaBHeHue 2sin (g + x) +v2=0
o) i%+7m,n (SV4

o %ﬂ+2nn,n€Z

° i%n+27m,n€Z

o (—1)"%+7m,n EZ

o) E+n—n,n€Z
4 2
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171. HaliguTte pemieHus1 ypaBHenus 2tg % cos (x + g) =43

° iz—z+2nn,nEZ
6 3

o) i§—§+27m,nEZ

o iz—z+nn,nEZ
6 3

o i%+%+nn,nez

NS

172. Pemwute ypaBHenue sin(—4x) = —
o (-D"=+Z nez
16 ' 4
o i£+ﬂ,nEZ
16 = 4
o 7—7T+E,neZ
16 ' 2
o i%+nn,nEZ
Y mmn

_1\n+1 2% n-
o (-1) 16+4,nEZ

173. Pemute ypaBHeHnue sin(mw — x) — % =0

o §+nn,nEZ
o) E+ﬂ,nEZ
6 2
Vs
o ig+nn,nEZ

° (—1)”%+nn,n (S

174. HaiiguTe Bce pelieHus: ypaBHeHus:: Sin’x + cos (% - x) =1 - cos*x
o 2nn,n€Z

e TmMne”z

mn
o 7,n€Z

o ig+nn,nEZ

175. Haiigurte pemienus ypapHenus 3ctg gsin (x + g) —-V3=0

o) §+2nn,nEZ

176. Pemmnrte ypaBHeHHE sinz — i =0
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° (—1)”2?”+ dnn,n € Z
o iz?”+27m,nEZ
o (—1)"2?”+7m,n S4

o —2?”+27m,nEZ

177. Pemmute ypaBHenue v3cos (% - x) -1,5=0
o (- 1)"+1 +mn,n€Z

o % +mn,ne”z

o ig +mn,nez

° (—1)”§+7m,n €EZ

178. HaiinuTe Bce pelieHus: ypaBHeHUsl: cos?x + sin (% + x) + sin’x =1

o mnne”z

179. Halpure pemieHus ypapHenus 3tg % cos (x + g) -V3=0
o i% +2nn,n € Z
Vs
o — 3 +2nn,n € Z
o =+ Iy 2mn,n € Z

o +-4+mnne”z

ol w

180. PemmTe ypaBHenne —/8sin2x + 2 = 0
o E + n—n, nez

o (— 1)" 2+ nez

o (—1)”g+7m,nEZ

o i§+nn,neZ

181. Pemure ypaBHeHnue cos(—2x) = %

.:|

e +—42mn,ne’z

0\

o +*—-+mnne”z

oIS

190



o *+ nm,n € Z

wlld wll

+
o +—-+2nn,ne’z

182. HaiinuTe pemenus ypapuenusi: sin®5x + cos(m — x) = 1 — cos*5x

o mnneE”zZ
T

° ;+7m,nEZ
T

o ;+27m,nEZ

o iz+ﬂ,nEZ
2 2

183. Pemmurte ypaBHeHue 2sin (x - Z) cos% =1
o ig+nn,nEZ

o (—1)”%+%+2nn,n€2

o (—1)”%+%+nn,nEZ

o i%+%+nn,neZ

184. Pemmnte ypaBHeHue sin(—2x) — g =0

o ig+2nn,nEZ

o (—1)”§+7m,n EZ

o (D™ Z+nez

185. Pemmute ypaBHeHue 2sin (g - x) —-V2=0
o =+ %ﬂ +mn,nez
° i% +2nn,n € Z

o) i%”+27m,n€Z

o (—1)"%+7m,n €Z

186. HaiiauTe pemenusi ypapHenusi: 2cos(mx — mw) = /2

°
-+

(@) (@)
-+
N I I OV

O
A w
+
S
S
m
N
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187. HaliguTte pemieHUs1 ypaBHeHHsA: 2COS (g - %) cosg =1
° % +4mn,n € Z
T
o 7 +nmn,n€”zZ
T
o+ 2nn,n € Z

n
(@) 7,7’162

188. Pemmute ypaBHeHHe COSX = —g
o ig+nn,nEZ

o) i%+2nn,neZ

o i%n+27m,n€Z

o) i%n+7m,nEZ

189. Pemmute ypaBHenme 2sin3x —1 =0

o i%+2nn,neZ
o i£+ﬂ,nEZ
18 ' 3
o (—1)n%+7m,neZ
o (-D)"=+2 nez
18 3

190. Haiigure pemenus: ypapHenus: 2sin(nx —m) +1 =10

o NNeEZ

° (—1)”%+n,n EZ

Al

o +nne”z

o *

=

+nne’z

191. Haiigute pemieHus1 ypaBHeHus: 25in (Zx - g) Sin% =1

3
o ?n+7m,n€Z
3
o) irn+7m,n€Z
3
o 77T+27m,n€Z

o %ﬂ +mn,ne”z

192. VYxkaxure abcumcchbl TOYEK nepecedeHus rpagukos GyHKumii
2tg?x + sin®’x, g(x) =1+ tg*x — cos*x

o 4mn,ne€”Z

192

f(x) =



e TmM,neE”/

n
(@) 7,7’162

o V2rm,n€Z
193. Ykaxkute adcuucchbl TOUEK NMepecedyeHnsi rpadpukoB QyHKIIHI f(x) =

ctg—tg’x+1, gkx)=2-

ctg?x

T

o *+-+mnne”z

N

o —§+7m,nEZ

o —%+2nn,nEZ

%+nn,nEZ

3
194. VYkaxure adcuucchl ToUeK nepeceyeHus rpaguxa pynkuuu f(x) = cos2x — % c
ocbio Ox.

o i%+27m,n€Z
o (—1)”%+nn,n €Z
° i£+nn,nEZ

12

o) %+21m,n€Z

. 1
195. ¥Ykaxute abcuucchbl ToYek nepecevyenus rpadpuka pynknun f(x) = sinbx — ¢
ocbi0 Ox.

o i£+nn,nEZ
36

_qynt
o (1) 36+6,nEZ

o i%+%,n€2

o (—1)”%+nn,n €Z

, 1
196. Ykaxute adcuucchbl ToUek nepecevenus rpagpuka pyukuun f(x) = sindx — 3¢
oce10 Ox.

o i£+2nn,nEZ
24
o) i£+nn,nEZ
24
o (—1)”%+nn,n €Z

T

_qyn ™t
e (1) 24+4,nEZ

197. Haiigure adcuuccsbl 001KUX TOYeK rpadpuka pyHkum y = Zcos;—c unpsamoin y = 1.

° iz?n+47m,n€Z
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o) ig+47m,nEZ
o} ig+2nn,nEZ
o) i%n+27m,nEZ

198. Haiigute aGcuuccebl 00IMX ToOYeK rpadpukoB pynkumii f(x) = Singcos (x + g),

9@ = -4

5
o ?n+27m,nEZ

° i?——+2nn,nEZ
T

o ig——+7m,nEZ

o) +2—"——+nn,nEZ

199. Haijigute Bce 3HAYeHUSI APTYMEHTA, PU KOTOPbIX 3HaYeHus1 pynkuuii f(x) =
cos?4x + 1, g(x) = sin*x copnagaior
e 2+ nez
8 4
o t=+2 nez
8 4

o m+2nnn€”Z

o —g+7m,neZ

200. Pemmute ypaBuenne Sin2x=0,5.

i§+4nk,keZ

@)
(—l)k%+%nk, kez
[ ]
_%+nk, keZ
@)
(—1)k§+2nk, keZ
@)

201. Pemmnte ypaBHenue 4/—1,5 cosx = sinx

° 2?1T+21Tn,n€Z

o iz?ﬂ+21m,nEZ

o) —?-{-ZRH,I‘IEZ
4T

o) ?+2nn,n€Z

202. PemmTe ypaBHenue sinx + 3 cosx = 0

o) g+2nn,n€Z
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. 1
203. Pemmurte ypaBHeHHe 2Sin X COSX = 2

o iE+nn,nEZ

o ig+2nn,nEZ
o) l-|-E,n€Z

12 2
204. Pemmute ypaBHeHMe Sin3x =%
o ig+2nn,nEZ
o i£+ﬂ,n €EZ

18 = 3

o (—1)”E+7m,n €EZ

o (-D'—+nez

205. Pemmurte ypaBHeHHE COSX + g =0
o (—1)”%+1m,nEZ

o (—1)"5?”+1Tn,nEZ

o i% +2nn,n € Z

° i%ﬂ + 2nn,n € Z

206. Pemmnre ypaBHeHne 2sin3x =1

o (- 1)"” + — nez

o (—1)"E+Zﬂ,n €z

o (-D"E+ZEnez

o (- 1)””+—nez

in2x = >
207. Pemmurte ypaBHeHue 3sin2x = Wi

o (—1)"E+7m,nEZ
o (- 1)”"+—nez
195



(@]

o

(—1)”%+ m,n € Z

_qynt ,m
(-1) 12+2,nEZ

208. Pemmurte ypaBHeHHe Zcoss?”x : sins?"x +1=0

3 6
——4+-nnez
10 5

3 6n

—_1)n3
(-1) 5+5,nEZ

4.2.3.6. IlpouzBoaHas pyHKIMHU, €€ IPUMEHEHHE

Tecm:
x(t) = 1a +25
MarepuajibHasi TOYKA IBUKETCHA MPAMOJUHENHO 0 3aKOHY 2 (raex —
paccTosiHue OT TOYKH 0TCYETa B MeTPaX, / — BpeMsl B CEKYH/1aX, H3MEPEHHOe C Ha4aJla
nBukenus). Haligure ee ckopocTs (B M/c) B MOMEHT BpeMeHu 7 =1 c.

1

2
MaTepuaabHasi TOUKA ABHKETCS PSIMOTHHeiino 1o 3akony ~(1) =1 —31=29 (rrex —
paccTosiHie OT TOYKM 0TCYETa B METPaX, / — BpeMsl B CEKYH/1aX, HU3MEPEeHHO0e ¢ Ha4aJia
aBukenus ). Haiigure ee ckopocTh (B M/C) B MOMEHT BpeMeHH £ = 3 c.

3

1
. x(1) = —t* +4r—20
MarepuanbHasi TOUKA ABUKETCH MPSIMOJMHEIHHO 110 3aKOHY 6 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTpax, t — BpeMs B CEKYHJaX, H3MEPEeHHOe ¢ HaYaJjia
nuzkennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenn [ = Oc.

6

1
. x(t) =P —1t+14
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJUHEINHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, HI3MEPEHHOe ¢ HAaYaJia
nuzkennsi). Haiiqnre ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 3e.

2
o
. x(t)=t"+7t+13
MarepuaJjbHasi TOYKA IBUKETCH NPAMOJTUHEHHO 10 3aKOHY 3 (roe x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CeKYH/1aX, U3MEePEeHHOe ¢ HaYaJja
nBuskenns). Haiiqure ee ckopocTh (B M/c) B MoMeHT Bpemenu [ — O ¢,

11
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10

11.

12.

13.

2
MartepuajbHas TOUYKA IBUAKETCH NPAMOJIMHEIHO 10 3aKOHY x(t) =1 =7t =20 (rme x —
paccTosiHie OT TOYKM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHOoe ¢ HayaJjia
nuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = D ¢,

3

I,
. x(t) == +31+29
MarepuajbHasi TOYKA IBUKETCS MPSIMOJIUHEITHO 10 3aKOHY =" (rne x —
paccTosiHHE OT TOUKH 0TCYeTa B MeTpax, t — BpeMsl B CeKYH/1aX, H3MepeHHOoe ¢ HavaJjia

nuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = 2.

2

1
. x(t) = =t +1—25
MarepuajbHasi TOYKA IBUKETCS MPSIMOJIUHEITHO 10 3aKOHY 6 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJjia
nuskenns). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 3ec.

2

|
. x(t) = —=1> +9r—29
MaTepI/IaJILHaﬂ TOYKA IBUKETCSA NNPAMOJIMUHECHUHO 110 3AKOHY 2 (l"lIe

X — paccTosiHHE OT TOYKHU 0TCYETA B MeTPax, t — BpeMs B CeKYH/aX, U3MEpPEeHHOe ¢
Havana apuskenus). Haiigure ee ckopocthb (B M/¢) B MOMEHT BpeMenn [ = 7 c.

2
()= —1>+7t—4
. MarepuajbHasi TOUKA IBHKETCS] IPSIMOJIMHEIHO Mo 3aKkony *\!) = + (rne x —
paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
npuzkennsi). Haiiqure ee ckopocTh (B M/c) B MoMenT Bpemenn ! = ¢,
5
(1) L2y s
[ X = = 3
MartepuajbHas TOYKA IBUAKETCH NPAMOJIMHEIHO 110 3aKOHY 2 (roe x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, I3MEPEeHHOe ¢ HaYaJja
nuskenus). Haiizure ee ckopocThb (B M/c) B MOMeHT Bpemenn I — J ¢,

6

1
. x(1) = =17 +71—20
MarepuajbHad TOYKA ABHKETCH NPAMOJIMHEHHO 110 3aKOHY 2 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MEePEHHOe ¢ HaYaJja
nukenus). Haiinure ee ckopocTh (B M/c) B MOMEHT BpeMeHn [ — Te.

14

2
MaTepua/ibHAst TOUKA ABHIKETCH NpAMOIHHeiino 1o 3akony *(1) =7 +71+3 (rpe x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, I3MEePEeHHOe ¢ HaYaJja
nBuskenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu | = 9.

25
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14.

15.

16.

17.

18.

19.

20.

21.

22.

. x(r) = lr3+9r_25
MarepuaJjbHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 5 (rne x —

paccTosiHue OT TOYKM 0TCUYeTa B MeTPax, t — BpeMsl B CEKYH/1aX, HI3MEpPEeHHOe ¢ HaYaJjia
neuzkenns). Haiiqnre ee ckopocTh (B M/C) B MOMEHT BpeMeHnu [ — Sec.

11

) " __ 42
MaTepHuajbHAs TOUKA ABHKETCS IPAMOJIHHERHO 1o 3akony *(*) =13~ 2 (rge x —
paccTosiHHe OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepeHHOoe ¢ HaYaJia
nukenns). Haiizure ee ckopocTs (B M/c) B MOMEHT BpeMenn [ — 9.

15

. 1

. x(t)=—=1> +8—3
MarepuajbHasi TOYKA IBUKETCS MPSIMOJIUHEITHO 10 3aKOHY 2 (rme x —
PACCTOsIHUE OT TOYKH 0TCYETA B METPax, t — BpeMs B CeKYH/aX, H3MePeHHOoe ¢ HaYaJa

nuskenns). Haiinure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ — Ie.

7

1
. x(f) = =* +27
MarepuajibHasi TOYKA ABH/KETCA NPAMOIHHEHHO 10 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MepPeHHOe ¢ HaYyaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 9.

9

el
MartepuajJbHas TOYKA ABHKETCH NPAMOJMHEIHO 110 3aKOHY x(1) =17 +51— 16 (roe x —
PACCTOSIHUE OT TOYKH O0TCYETAa B MeTPax, t — BpemMsi B CEKYH/aX, H3MEPEeHHOe ¢ HaYaJia
npuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = Le.

7

1
. x(t)=—=>4+61—5
MarepuanbHasi TOUKA IBHKETCH MPSIMOJMHEHHO M0 3aKOHY 3 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, HI3MEPEHHOe ¢ HAaYaJia
npuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 6c.

2
1 2
. x(t) = 12 + 81— 15
MartepuajbHasi TOUKA IBUKETCH NPSAMOJIMHEIHO 10 3aKOHY 3 (rne x —
paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, HI3MEPEeHHOe ¢ HAaYaJia
nuzkennsi). Haiiqure ee ckopocth (B M/c) B MomenT Bpemenn [ = O ¢,
12

2
MarepuajbHasi TOUKA ABUKETCS NPSIMOJIUHEITHO 10 3aKOHY x(t) =17 +1+12 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CeKYH/1aX, M3MepeHHOe ¢ HayaJia

neuxkenusi). Haiigure ee ckopocTh (B M/c) B MoMeHT Bpemenn I — Y ¢,
19

y x(t)=t* +7t -5
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY “ (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 [ — Z ¢,
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23.

24.

25.

26.

27.

28

29.

30.

11

1
. x(t)= =r* +5t+13
MarepuajbHasi TOUKA IBUKETCH MPSIMOJMHEIHHO 10 3aKOHY 2 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJja
neukenns). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 3e.

8

1
. x(t) =2 +T7t47
MarepuajbHast TOYKA IBUKETCH NPSAMOJIUHENHO 10 3aKOHY 6 (rme x —

paccTosiHie OT TOYKHM 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHOoe ¢ HayaJjia
nukenns). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 3ec.

8

|
. x(1) = —1* +26+20
MarepuajbHasi TOYKA ABUKETCH NPAMOJTHHENHO 110 3aKOHY 4 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MePEeHHOe ¢ HaYaJjia
neuskenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — 4 ¢,

4

5
MartepuajbHas TOUKA IBUKETCA NPAMOJIMHEIHO 10 3aKOHY x(t) =17 =21 +20 (roe
X — paccTosiHHeE OT TOYKHU 0TCYETA B MeTPax, t — BpeMs B CeKYH/aX, U3MEpPEeHHOe ¢
HauaJa ABu:Kenust). Haiinure ee ckopocThb (B M/c) B MOMeHT Bpemenn [ = 2.

4

1,
o x(t) =—=t"+5t+23
MaTepl/laJILHaﬂ TOYKaA IBUKETCSA NPAMOJMUHECHUHO 110 3AKOHY 2 (F}]e X —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEHHOe ¢ HAaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ — Le.

4

]2
x(t)=-1"—1+16

. MaTepuajbHasi TOYKA ABUKETCH NPSMOJIUHEIHO 10 3aKOHY 4 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CEKYH/1aX, M3MEePEeHHOe ¢ HaYaJja
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 10,

4

1
. x()= =1 +2t+3
MaTrepuajibHasi TOYKA ABH/KETCH MPAMOJIHHEHHO 10 3aKOHY 2 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEHHOe ¢ HAaYaJia
nuzkennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenu [ = 0 ¢.

8

L1
. x(t) = =t =7t +30
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYH/aX, HI3MEPEHHOe ¢ HaYaJjia
nuzkenns). Haiiqnre ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 10¢.

3
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31

32.

33

34.

35.

36.

37.

38.

. MaTepuajibHas TOYKA ABHKETCS MPSIMOJIMHENHO 10 3aAKOHY

1,
x(t)=—=t"+7t—24

. MaTepuajibHasl TOYKA ABHKETCS MPSAMOJIMHENHO 10 3aKOHY 2 (rae

X — PAacCTOsIHHE OT TOYKH O0TCYETAa B MeTpax, t — BpeMs B CEKYH/1aX, H3MePeHHOe C
Havasa apuskenus). Haiiiure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — Se.

2

1
. x(t) = —=1* 42t +24
MaTepHuajabHasi TOYKA ABHKETCS NPSAMOJMHEIHO 10 3aKOHY 2 (re

X — PAacCcTOsiHME OT TOYKH O0TCYETa B MeTpax, t — BpeMs B CEKYH/1aX, HU3MEePEHHOE C
Haua/a ABu:kenus). Haiinure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = Le.

1

1,
x(t) = —51"+4r—1
2 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MEePEeHHOe ¢ HaYaJja
nukenus). Haiizure ee ckopocTh (B M/c) B MOMEHT Bpemenn [ = Le.

3
I,
- x(t)=—=t"+T7t+ 10
MarepuajbHasi TOYKA IBUKETCH NPAMOJTHHENHO 110 3aKOHY 4 (rme x —
paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, I3MePEeHHOe ¢ HaYaJjia
nuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = < ¢,
5
1,
. x(t)=—=1"4+9-26
MarepuajbHasi TOYKA ABUKETCH NPAMOJTHHENHO 110 3aKOHY 4 (rme x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, M3MePEeHHOe ¢ HaYaJja
nuskenus). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 8 c.

5
(1) Lo +4r423
o x(t) = —=1- .
MartepuajbHasi TOUYKA IBUKETCH NPSAMOJIMHEIHO 10 3aKOHY 6 (rne x —
paccTosiHue OT TOYKM 0TCUYeTa B MeTPax, t — BpeMs B CEKYHaX, M3MEPEeHHOe ¢ HAaYaJia
nuskennsi). Haiiqure ee ckopocth (B M/c) B MomenT Bpemenn ! = O ¢,
2

o x(t) =1>—9r+8
MartepuajbHas TOYKA IBUAKETCH NPAMOJIMHEIHO 110 3aKOHY (rme 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.

7

1,
. x(f)=—t"—=3r—16
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY 4 (roe x —

paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYH/aX, HI3MEPEHHOe ¢ HaYaJjia
nuzkenns). Haiiqnure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ — 10¢.

2
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39.

40.

41.

42.

43.

44.

45.

46.

Y g2
MaTepHaabHasi TOYKA JBH:KETCS MPSMOJIHHEHHO M0 3aKOHY (1) =—1"+9+13 (rme

X — PAacCcTOsiHHE OT TOYKH O0TCYETAa B MeTpax, t — BpeMs B CEKYH/1aX, H3MePEeHHOe C
Havasa apuskenus). Haiiiure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — 3e.

3

I
. ()= +9+15
MarepuajibHasi TOYKA IBUKETCHA NPAMOJTUHENHO 110 3aKOHY 2 (rne x —

paccTosiHue OT TOYKM 0TCUYETa B MeTPax, t — BpeMsl B CEKYH/1aX, HI3MEpPEeHHOe ¢ HaYaJjia
nBuskenus). Haiizure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = 2e.

11

1
. x(t) = =* +4
MaTepI/laﬂbHaﬂ TOYKaA IBUKETCA NPAMOJIMUHECUHO 110 3AKOHY 3 (rne X —
paccTosiHUe OT TOUKM 0TCYeTa B MeTpax, t — BpeMs B CEKYHAAX, H3MEPEeHHOe ¢ HaYaj1a

npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu | = 3e.
2

1

. x(t) = —r* + 4428
MarepuaJjibHasi TOYKA IBUKETCH NPAMOJTUHEINHO 110 3aKOHY 6 (rme x —
paccTosiHue OT TOYKM 0TCYeTa B MeTPax, t — BpeMs B CEKYHaX, H3MEpPEeHHOe ¢ HAaYaJia

npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu | = 3e.

5

. x(r) = 121
MaTepI/IaJILHaﬂ TOYKaA IBUKETCA NNPAMOJIMHECHUHO 110 3AKOHY 5 (r}]e X—

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYH/1aX, H3MePeHHOe ¢ HaYyaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 10¢

2

, v(r) =1+ 4t —18
MarepuajibHasi TOYKA IBUKETCH MPAMOJMHENHO M0 3aKOHY ° (roe
X — pacCcTOsiHUE OT TOYKH 0TCYETa B MeTpax, t — BpeMsl B CEKYHAaX, H3MEPEHHOoe C
Hauaja aBukenus). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — Le.

6
v x(t)=1*—T7t—9
MaTepHuajibHasi TOYKA ABHKETCH NPAMOJHHEIHO 110 3aK0HY (rae x —

paccrosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/1aX, I3MEePEeHHOe ¢ HaYaJja
neuskenns). Haiiqure ee ckopocTh (B M/c) B MoMeHT Bpemenu ! — O ¢,

5

— 42 _Or _
MartepuajJbHas TOYKA ABHAKETCH NPAMOJIMHEIHO 110 3aKOHY x(t)=1"—9 13 (rme x —
PacCcTOsIHUE OT TOYKH 0TCYEeTAa B MeTpPax, t — BpeMsi B CEKyH/AaX, H3MePeHHOe ¢ HaYaJia
nuskenus). Haiizure ee ckopocTh (B M/¢) B MOMEHT BpeMenn [ — Te.

5
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1
. x(t)=—1* + 3t +4
47. MaTepuajibHasi TOYKA ABUKETCS MPSAMOJUHEHHO 10 3aKOHY 6 (rme x —

paccTosiHie OT TOYKHM 0TCUeTa B MeTpax, t — BpeMsi B CEKYH/1aX, M3MepPeHHoe ¢ HayaJja
nBuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ = 6.

e 5

U 2 A,
48. MaTepuajibHasi TOYKA ABUKETCS NPSAMOJIUHEHHO 10 3aKOHY x(t)=1"—=2r -8 (rme x —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
nuskenns). Haiizure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 8e.

e |4

1,
. x(t) = -t + 61 —20
49. MarepuajibHasi TOYKA IBUKETCS NPAMOJIMHEIHO 110 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepPeHHOe ¢ HayaJia
npuzkennsi). Haiiqure ee ckopocThb (B M/C) B MOMEHT BpeMenu [ — 10¢.

e 16

. v(t) =1 +4t — 29
50. MaTepua/ibHasA TOYKA ABHKETCS NPSIMOJTUHEHHO 10 3AKOHY ° (roe
X — paccToOsiHUEe OT TOYKH 0TCYETa B MeTpax, t — BpeMsl B CEKYHAaX, H3MEPEHHoe C
Havasa apuskenus). Haiiqure ee ckopocTs (B M/c) B MOMEHT BpeMenn [ — Se.

o 1[4

51. HaiianTe yroJ HaAKJI0HA KacaTeJbHON K M0JI0XKUTEeILHOMY HanpasjaeHuio ocu Ox,
1

npoBenéHHOI K rpaduky GyHKIMU Y = —X 2 — 3X B TOUYKe ¢ adcuuccoii (B rpagycax)
e 45

52. Hanummre ypaBHeHHe KacaTeJbHol K rpaduKky QyHKIHH y = X~ 1 B TouKe ¢

abcuuccoii xo = 0,5(B rpaaycax)

o y=4x+4
o y=xt4

o y=4x+I

o y=4x+0,5

53. HaiianTe yroJ HaK/JI0HA KacaTeJIbHOM K MOJIOKHTEIbHOMY HanpasJeHnio ocu Ox,
1

" . - o 1
NpoBeiéHHOM K rpadguky pyHKuMn y = X 2 + 3X B TOUKY ¢ abcuuccoi xo = "

e 135

54. Hanummre ypaBHeHHe KacaTeJbHOH K rpaduKy QYHKIHH Y = X~ 2 B TOUKe ¢

adcmuccoi xo =1

® y=-2x+3
o y=2x1t3
o y=2x-3

o y=-2x3
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55. HaiiguTe yriioBoi Ko3(pPpuiueHT KacaTeJbHOM, NPOBeAEHHOI K rpaduky GyHKIumn
1
y = Inx + x B TOUKe X =z

o 3§

56. HaiiinTe HanMeHbIIee 3HaYeHne (PYHKIUN Y = log%(27 — x?).
o 3

57. HaiiinTe HaMMeHbIIee 3HaYeHne (PYHKIUN Y = log% (64 — x?).

o 3

58. HaiiguTe TOYKY MUHEMYMa QyHKIUHA Yy = X* - 1
e 0
59. Ilpu kakoM 3HaueHHn b npsimasi y = 3x + b siBJIsIeTCHA KacaTeJbHOI K rpaguky
¢yHkuuun y = 2x% — 5x +17
o 7
60. Cymma Han60J1b11€r0 H HANMEHbINEero 3HaYeHnil pynkuun y = -x> + 3x* + 5 Ha
orpeske [1; 3] paBHa
o 1[4

1 na orpeske [1;4]

61. Haiinute HauMeHbIIee 3HAYECHHE QYHKIHN Y = X
e 0,25
e (.25

3
62. Haiinute 3HaueHne MPOU3BOAHOI GyHKIHHN ¥ = X2 + 3X B TOUKe ¢ adcuuccoii X, = 4

® 6

Z ma orpeske [1; 2]

63. Haiinnte HanOosb1Iee 3HAYeHHe QYHKIMU Y = X~
o |

3
64. Haiinute 3HaueHne MPOU3BOAHOI QYHKIHHN Y = X2 + X B TOUKe ¢ adciuccoii xo= 16

e 25

65. Haitnure npousBoanyo ¢pynkuuu f(x) = In¥Vx + 4
1

3(x+4)
1
O
3(x—4)
1
o —
x+3
1
(@)
3(x+1)
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x+1

66. 3anana pynxkuus f(x) =\/%3, Haiigure f "(1).
X4+

1
o =
6
1
1) =
2
1
1) =
3
5
o -
8
3
1) z
8

67. Haiizute npoussoanyio gpynkuuu: f(x) = e~ €053%

O —cos3xecos3x

o e—sin3x

o —e —CcoS3x

® 3sin3xe c0s3x
o ecos3x

- Haiiagute npousBoanyw pyukuuu: y = logsx + e*
1

° X4 —
xln3
1
o e*+—
In3x
1
o e*+—
3x
o e*+3e*

69. Haiizute npoussoanyio gpyuxuuu f(x) = (7 — 2x)* B Touke M(3;2).
e 8

70. Haiigute npoussoanyio pyukuuu f(x) = (5 + 3x)3 B Touxe M(2;3)
°]121

71. lpoussoanas pyukuun 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 |

3x—

73. IlponsBognas pynkuun f(x)= B TO4YKe X0 = -1,4 paBHa

5x+8

° 34
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74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Yraosoi ko3puumneHT KacareabHoil K rpaduky pynkuun f(x)=In x B Touke xo=-1

paBeH

-1

Juddepenunan pynkuuu f(x)=cos x pasen

-sinxdx
cosx dx
sinx dx

-cosx dx

Ipoussoanas ¢pynkuun f(x)=5 Inx—x*-2 B Touke xo=1 paBna

1

IIpousBoanas ¢pynkunu f(x)= xcosx B Touke X0=0 paBHa

1

IIpoussonnas ¢pynkuuu f(x)= 2

-16

YrioBoii ko3 gunueHT KacaTeJbHON Kk rpapuky pynkuun f(x)=e* B Touke xo=0 paBeH

1

x
B TO4Ke Xo= -1,5 paBHa
+2x

JMuddepenunan pynkuuu f(x)=sin x paBen

sin x dx

-cos x dx

cos x dx

-sin x dx

Ipoussoanas pynxuun f(x)=2cos x +x’+3 B Touke Xx0=0 paBHa

0

IIpousBoanas ¢pynkunu f(x)=x In X B TOUKe Xo=e paBHA

2

4x +1
IIpousBoanas ¢pynkuuu f(x)= s

5

YrioBoii ko3 unueHT KacaTebHOI k rpadpuky pynkuun f(x)=sin x B Touke xo= 7

paBeH

-1

B TouKe Xx0=0 paBHa
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85. Mpoussoanas gpynkuun f(x)=3e* -x° -4 B Touke xo=0 paBHa

e 3

. T
86. IIponzBoanas ¢pynkuuu f (X)=x sinx B TOUKe XO:E paBHa

87. IlpousBoanas pynkumuu f(x)= ;Jr 8x B TOYKe X0=2,5 paBHa

—-2x

e 47

88. YruoBoi ko3(pPpunueHT KacareJbHOH K rpapuxky pyHkuuu f(x)= cos x B Touke xo=0
paBeH

e (

89. Haiinute h'(x) ecim h(x) = (4x+7)"
o 77(4x+7)"

o 444x+7)"

o 44(4x+7)1°

o T1(4x+7)>

o (4x+7)"

- Tana pynkums y(x) =(4x+7)!7, naiigure y'(—2)

® 68
o —86
o —68
o 76
o 67

. V2
91. lana ¢pyHkums y = sinx+cosx , BbLIYHCIUTE y'(z)

e 0

92. HaiinuTe Bce X, IPU KOTOPbIX 3HAYeHHe NPOU3BoAHON pynkuuu f(x)= x + In(2x—1)
PaBHO HYJIIO.
1

@) J—

2
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o -1

93. Haiigure f'(x), eciim f(x)=log,(2x+1)

2
PY - -
(2x+1)-In2
1
o - -
(2x+1)-In2
In2
o -
2-(2x+1)
1
o - -
2In2-(2x+1)
2
@)
(2x+1)
7x
94. T ! ¢
Haimre /'(x), e f(x) =
7X
e7x _7x 11,17
°© Tz
(7°)
e7x _ln7_7x
o -
7)6
(7)()2
7X

95. Haitgure f'(x), ecam f(x)=1tg9%x

-9

o) —
sin” 9x

9

o) —
sin” 9x
—9x

O 2
cos” 9x

Ox

o) —
sin” 9x

9

2
e COS 9x
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96. Haitgure f'(x),ecanm f(x)=In(x+3)-(x-3)

2x
x* =9
2x
7 @9y
—2x
° x* =9
X
° x+3
S S
(x* =9)*

97. Haiigute y'(x), ecam y(x) = sin xcos2x
O COSXCOSs2x—sin2xsin x
2 =2
® cosx(cos” x—5sin” x)
o cosx(sin 2x + sin x cos 2x)
o cosxsin2x —4cos” xsin x

o cosx(cos2x +4sin’ x)

1
98. Haiigure y'(x), ecam y(x)=———
y'(x) y(x) Gx D)’
15x
0
5x-1)
—15x
© 6
(5x-1)
15
O _—
(5x-1)
—15x
© 5
(5x-1)
-15
[ ] -
(5x—-1)*

99. Haiigure f'(x), ecim f(x) = (x* —2x° +3)°
o (x*=2x"+3) -(6x* —12x" +18)
o (x*-2x"+3)-(24x° —36x°)

o (24x*=36x +6x) -(x*-2x’+3)°
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o (24x’ =36x* +18x) -(x*—=2x’ +3)°
o 6-(6x*—12x° +18) -(x* —12x° +18)

1

10 Hajigure f'(x), ecn f(x) = (x* —36)>2

x> =36
2x
O
x2 =36
—X
O
x> =36
x—6
O
x2 =36

x—In(x+3)°

101. HaiiguTe HAMMEHbIEe 3HAYEHHE PYHKIMHT ¥ — 3 Ha oTpe3ke [—2,5; 0].

6

y=In(x+5) -5

102. Haiigure HauOo/b1Iee 3HAYeHHE (PYHKIIUN Y Ha oTpeske [—4,5; 0].

e 20

103. HaiignTe HaMMeHbIIee 3HaYeHHe QyHKIHHM Y — 4x—4In(x+7) +6 yq
orpeske [—6,5:0].

e .18

104. Haiianre nandoanbuee snauenne Gynknun Y = 81n(x+7) —8x+3 yq
orpeske [—6,5:0].

e 5]

105. HaiiguTe HaHMeHbLIee 3HAYeHHEe pyHKIMHn Y — 9x — ln(9x) + 3 4a
1 5

0Tpe3Ke[18’ 18

o 4

1 s
106. HaiiauTe HanGobinee 3nauenne pynxmun ¥ = In(11x) —11x+9 ya orpeske [ﬁ ﬁ} '

L

13 15
92 —; —.
nt= 2x 13x+9Inx+8 HA OTpe3Ke [14 14]

107. Haiigure Haubo/IbLICE 3HAYEHHE PYHKIU
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5 7]
“xdIny =3 gy 0Tpe31ce[6’ 6]

A 2
108. Haiigure HanMeHbIIee 3HAYeHHEe GyHKIHH ¥ — =¥

109. Haiigure Touky Makcumyma Qpynkmun ¥ = In(x +5) —2x+9.
e 45
e 45

110. Haiianre Touky MunavMyma pynkmun ¥ = 2% — In(x+3) +7.
e .25
e 25

L a3
111.  Haiixute Touxy MunAMyMa pyrkmn ¥ = X~ (x+3)"

5
112. HaiiauTe TouKy MakcuMyMa GpyHKmun ¥ — " (x+5)" —5x.

113. HaiiauTe TouKy MUHIMyMa GyHKnun ¥ = 4x —4In(x +7).
114. HaiignTe TouKy Makcumyma pynkuuu ¥ = 8In(x+7) —8x+3.

115.  Haiigure Touky Makcumyma pynkmun ¥ = 25 — 13r+9Inx+8.

. y = 2x> —5x+Inx— 3.
116. Haiigure TOUKYy MUHUMYMA GyHKIIUH

2 6e" 43

117. Hailigute HauMeHbIIee 3HAYeHHe PyHKIUM ¥ ~ ¢ HA OTpe3Ke [1;2].

2 4,
118. Haiignre Touky Makenmyma dynxmun ¥ — 0+ 47+ 2+ 7.

_ 3
119. Haiignre TOYKY MakcuMyma QyHKuHl > — 2In(x+4)" —8x—19.

o 325

) — 2 —
120. Haiignre Touky Makenmyma dynxmun Y = 0% — 73+ 12Inx +8.
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121.

HajignTe HauMeHblIee 3HAYeHHe QYHKIUU y=

2 . .
4x” —10x+2Inx -5 o0 otpesxke [0,3;

3].
o -11
x—=T7¢.2
122. HaiiguTe HauMenbLIee 3HaUYenue pyukuun ¥ — ¢ (" = 9x+9) ya orpeske [6; 8].
¢ 35
123. HaiiguTe TOYKY MaKcuMyMa GpyHKIHH ¥~ 2x% —25x+4391Inx — 54,
e 3
. x—7 .
124. HaiiguTe HaUMeHbIIee 3HAYeHHE PyHKIMHT ¥ — (x—8)e" " ya oTpe3Ke [6:8].
o -]
125. Haiigute TOUKy MUHHMYMA QyHKIUU ¥ — (x+16)e* ",
o -17
126. Haiigute TOUuKy Makcumyma GpyHKuum > — (9 x)e ™.
o 8
N 3x
127. HaiiguTe TOUKY MUHUMYMA QyHKIUH ' — (3—x)e™"
o 4
, — 16—x
128. HaiignTe TouKy MakcuMyma GpyHkuun ' — (x+16)e”™
e -I5
_ (3,2 , 36
129. Haiigure Touky Munuvyma dynxmuy ¥ = (3¢ —36x+36)¢" .
e 10
y— (342 A+36
130. Haiiaure TOuKy Makcumyma GpyHKuud ¥ — (37 —36x 4 36)e™ .
e 0
(2 SI—X
131. HaiiauTe TOUKy MAKCHMyMa QYHKIMH © (x" = 10x+10)e” .
e 10
132. Haiigure TOUKy MakcumMyma pyHKImu -~ — (x=2)%".
e 0
= (x—2)%"°
133. HaiiguTe TOUKy MEHUMYMA QYHKIHH X )
o 2
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L 24—
134. HaiiguTe Touky MakcumMyma GpyHKuuH ¥ (x+6)%™.

(x+ 3)2827X.

135.  HaiiauTe TOYKY MUHUMYMa GyHKIHH ¥

s — (2 _ ,0—x
136. HaiiguTe TOYKY MHHUMYyMA QyHKIHHA * (x° —8x+8)e” .
— 3 9—x )
137. HaiiguTe HaMMeHbIIee 3HAYeHHE PYHKIMHN ¥ — (8—x)e” " ya oTpesKe [3;10].

138. Haiigute HanGosbiee 3HaueHne GpyHKmun ¥~ 8 -9¢" " ga orpeske [3:10].

139. Haiianre nandoansuee snauenne gynxmun * = ¢ " ga orpeske [—11:11]

o |
— 2 x—10
140. HaiiguTe HauMeHbIIee 3HAYeHNe PyHKIHHN ¥ — (37 —36x+36)e Ha
oTpe3Ke [8;11].
o .24
A 2 X
141. HaiiguTe Hanboibiiee 3HaYeHue PyHKIUT ¥ — (3% —36x+36)¢" ya

oTpe3Ke [—1;4].

(x* — 8x+8)e?™™

142. Haiigure HanMeHbIlee 3HauYenne pynxkuun * ~ Ha OTpe3Ke [1:7].

(x> — 10x+ 10)e'"

143. HaiiguTe HauGoabuiee 3Hauenne GyHKuun > — HA

oTpesKe [5;11].
e 10

I 2 x— .
144. HaiiauTe HauMeHblIee 3HaYeHHe GynKmun ¥ = (—2)°¢ " na oTpe3ke [1:4].

e 0
2 x .
145. Haiigure HauGosbuIee 3HaYenne pyHKum ¥ — X~ 2)°¢ ga oTpe3Kke [—5:1].
o 4
s — 2, 3-x .
146. Haiianre naumenburee 3nauenne gynxmmn * =~ 3¢ 77 ya orpeske [—5;—1].
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L 2 —4-x Y
147. Haiigure HanGobuIee 3HaYenne Gpynkmun ¥~ +6)e " ya oTpe3Ke [—6;—1].

148.  Haiiaure Touky Makcumyma pynrmun > = (X~ 2)*(x—4)+5.

149.  Haiignre Touky Munumyma pynkman ¥ = (1 3)*(x+5)— 1.

22y
150. Haiigute HauMeHbIIee 3HAYeHHe PyHKIHM ¥ — (x+3)7°(x+5) ~ 1 yq

oTpe3Ke [—4;—1].

2

151. Haiiante HanGoabmee 3uavenne Gynkumn ¥ — £ —2)" (=4 +5 ya orpeske [1:3].

. 20
152. Haiigute HauGoubmee 3nauenue Gpynmun ¥ = (1 0)7(x —10)+8 ya grpeske [ 14:-3].

o 3§

o X1 4289
153. Haiigute TOYKy MakcuMyma GpyHKIMH o
o 17

B 7.352 +1
154. Hajigute TOUKY MUHUMYMa QyHKIIUH *
o -]

¥ +25
., y= ) [1 . 10]
155. Haligute HauMeHbIIee 3HAYCHHE PYHKIIUA *  Ha oTpe3ke L[> :
e 10
o ¥4 25

156. Hailigute HanGo/bIIee 3HAYeHHE PYHKIIUH ’ X Ha oTpe3Ke [_ 10; — 1] :

e -10

16
o y = — +x+3.
157. Haiaure TOYKY MAKCUMYMa (DYHKIUH TN

25
. y=—-+x+25.
158. Haiigure TOUKYy MUHUMYMa QyHKIUH x

., y — .
159. Hajligute HaMMeHblIee 3HAYCHHE (PYHKIMH X HA OTpe3Ke [1; 9].
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160. Hajligute HanGo/IbIIee 3HAYeHHE PYHKIIUH ! X Ha OTpe3Ke [_4; - 1] :

X

161. Haiaute TOYKY MaKCHMyMa (pyHKIHH N Ty
o -17

X
162. Haiiaure TOYKY MUHMMYMAa (YHKIHMH YT

o |
98
y=—+2x+15.
163. Hajigute TOUKy MaKkcuMyMa GpyHKIUH X
o -7
3 i

164. Haiixute Touky Makcumyma Qpynxmun ¥ —~ — 48x+17.
o 4

— 43 .
165. HaiiauTe HauMeHbIIee 3HAYeHHe GyHKuun > — © 27X ya oTpe3ke [0:4].
o -54

— 3 .
166. Haiigure HauOo/Ib1ICe 3HAYEeHHE (PYHKIIUMN y==x 3x+4 HA OTpe3Ke [_250] :
e 6

_ 3 2
167. Haiixute Touky Makcumyma Qpynxmmn ¥ =+ 3¢ 2.
e 0
= x> —3x2+2

168. Hajligute TOUKy MUHUMYMa QyHKIIUH y :
o 2

= -3 +2

169. Hajligute HauMeHbIee 3HAYCHHE PYHKIIUA y Ha oTpe3Ke [1:4].

3_6x2

170. Haiaute HanGobIIee 3HAYeHHE PYHKIIUH y=x Ha oTpe3Ke [_3; 3] :

y— 3 2,
171.  Haiixute Touky Makcumyma Qpynkmun ¥ =% 2% +x+3.
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_ .3 2
172. Haiiaure Touky Mmunumyma pynxmun ¥ — X 20 +x+3.

¥ =27 +x+3

173. HaiiauTe HauMeHbIIee 3HaYeHne pynKumu ' — Ha OTpe3Ke [1 ;4] :

:x3+2x2—|—x+3ﬂ

174. HaiiguTe HauboJIbIIEEe 3HAYEHUE (PYHKIMHU y a

oTpesKe [—4;—1].

_ 32
175. Haiixute Touky Makcumyma gpynkmun ¥ — X % H7x =5

3 2 _
176. Haiigure Touky Muaumyma Qpynxmmn ¥~ T 5x"+7x—5.

:f—ﬂg—Mk+3H

177. HaliguTe HaMMeHbLIee 3HAYeHUe PYHKINH Y a

oTpe3Ke [0;4].
e -109

:x3+2€—4x+4na

178. Haiigure HauOo/b1Iee 3HAYeHHE (PYHKIIUN Y
oTpe3Ke [—2;0].

o 12
L .3
179. HaiiguTe TOYKY MaKCHMyMa QyHKIMH © 74 12x—x.
o 2
y=T7+12x—x.

180. HaiauTe TOYKY MUHUMYMa (PyHKIUH -

) — PRV i P
181. Haiigure Hanmenbiee 3aauenne gymxmun ¥ = / T 12X =X ga orpesxe [—2;2].

y— 3
182. HaiiguTe Hanbosbuiee 3HaYeHHe PyHKIUT ~ — 7+ 12x—x

HA OTpe3Ke [—2;2].
o 23

02 3
183. Haiigure TOuKy Makcumyma Gyukuuu ¥ — Ox” —x7.

e 6

— 023
184. HaiiguTe TOUKY MUHUMYMA pyHKIMHM ¥ = 9x" —x7.
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0.2 .3 1.
185. Haiigure HanMeHbLIee 3Ha4eHHe GpyHKumH ¥ = X~ Ha oTpeske [—1;5].

=0 3 .
186. Haiigure HanGobmee 3Hauenne pynxmun ¥ = 7% ~ ¥ Ha oTpeske 2:10].

e 108
3
y= T 9x —7.
187. Haliaute TOYKY MaKcuMyMa pyHKINH 3
o 3
3
. ,\-’=A——9x—7.
188. Hajligute TOUKy MUHUMYMa QyHKIUH 3
e 3
.Xj
y=—-9%-7 .
189. Haligute HauMeHbIIee 3HAYEHHE QPYHKIIUT 3 Ha OTpe3Ke [—3:3].
o 25
x3 9
y==9%-7 .
190. HaiiguTe Haubo/bIIee 3HAYeHHE PyHKIMU =~ HA OTpe3Ke [—3:3].
o 11
3
. y=5+9%— aly
191. Hajligute TOUKy MaKcuMyMa GpyHKIUH 3
® 3
3
. y=5+9%— .
192. Hajligute TOUKY MUHUMYMa QyHKIUH 3
o 3
3
y=549x— = ,
193. Hajigute HauMeHbIIee 3HAYEHHE QPYHKIIUH 7 Ha 0Tpe3Ke [—3:3].
o -13
X.”»
y=5+9%—— .
194. Haiigute HauGo/IbIIee 3HAYeHUE PYHKIMHU 3 Ha oTpe3ke [_37 3] :
e 23

3
i r=x2 — 3x .
195. Haiignre TouKy MEHEUMYMA QyHKIHN ° 3x+1

o 4

tas

y=xZ—-3x+1

196. Haligute HaMMeHbIIee 3HAYCHHE PYHKIIUA Ha oTpe3Ke [1;9] .
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2 ;
. y:—x%f2x+l.
HajignTe TOUKY MUHMMYMA (PyHKIUH

23
y==xI-3x+41 1:9
HajinnTe HauMeHbIIee 3HAYeHNe QYHKIIUU Ha OTpe3Ke [ ’ ] :

3
) — _|_ —_— T
Haiiure ToYKy MaKCHMyMa (DyHKIHH ° T4 bx— 202

. r=3x—2x2 .
Haiigure Haubo/b1Iee 3HAYeHHEe PYHKIIUM Y Ha OTpe3Ke [0’4] :

2
- y:ffx%JerJrl.
Haiigure TOYKy MakcuMyMa QyHKIHHU 3

2 3
. y=-—5x2+3x+1 [1.9]
Haiigure Haubo/b1Iee 3HAYeHHEe PYHKIIUM 3 Ha oTpe3ke > 7] -

Haiigure Touky MuHIMyMa GpyHkmumn Y — xv/x—3x+1.
HaiiuTe HauMenbInee 3Ha4Yenue Gpyukuuu Y = x\/)_c —3x+1 Ha OTpe3Ke [1;9] :
2
y=—-xvx—2x+1.

Haiigure TO4Ky MUHHUMYMa (pyHKIMH 3

2
. y=—xy/x—3x+1 [19]
Haiigure HanMeHbIIee 3HAYEHHE PYHKIHA = 3 Ha orpeske [ 1>7] -

HaiiauTe TouKy MakcuMyMa pyHKoun Y — 7+ 6x— Zx\/)_c.
Haiiute Haubobiiee 3HaAYeHHe QYHKIHH Y — 3x — 2x\/)_c Ha OTpe3Ke [0;4] :
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2
. = —Zxyx+ 3+ 1.
209. Haiigute TOYKY MaKcUMyMa GyHKIHH Y=oy s

* 9
2
o ,\.1=——X\/)_(+3X+1 1,9
210. Haijigute HanGoJbIIee 3HAYeHHE PYHKIIUH 3 Ha OTpe3Ke [ ’ ] :
e 10

3 2 .
211. HajiguTe HauboJbIIee 3HAYeHHE (PYHKIIUN y=4x 6’ Sx7+ ldx—14 Ha
oTpesKe [—4:3].

° 35

Ly =21 = 432,

212. HaiauTe TOYKY MUHUMYMA (DYHKIH

o _14

¥ — 5% —20x

213. Haiigute HanGoJbIIee 3HaYeHHe PyHKIIUH HA OTpe3Ke [_6; 1]-

o 48

y=3x 200" —54

214. HaijiguTe HauOoJIb1ICe 3HAYEeHHE PYHKIIUMN a

oTpe3Ke [—4;—1].
e 10

:3+27Jc—)c3

215. HaiiguTe HauboJb1Iee 3HaYeHHe (PYHKITUN Y Ha oTpe3ke [-3; 3].

o 57

=x —3x+4

216. Haiigute HanGoJbIIee 3HaAYeHHE PYHKIIUH y Ha OTpe3Ke [—2;0].

e 6

—x' 455>~ 16

217. Haiigute HanOoJbIIee 3HAYCHHE PYHKIIUH y Ha oTpe3Ke [—9:1].

e _10

218. HaiignTe HanMeHbIIee 3HaYeHne pynkuuu y = 15 + 12x + x° Ha orpeske [—2; 2].

e _17

y:x% — 18x+29.

219. Hajigute TOUKY MUHUMYMA QyHKIUH

o 144

y=x3 —2lx+11.

220. Hajigute TOYKY MUHUMYMA QyHKIIUH

e 196
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4.2.3.7. llepBooOpa3nas GpyHKIuM, ee IPUMEHEHHUE

Tecm:
1. ®ynkuus F(x) =-0,5 cos 2x + C npeacrasisier co00ii MHOKeCTBO BceX IepPBO0OPa3HbIX
NI PYHKUIMHU:
o f(x)=-sin2x
o f(x)=sin2x
o f(x)=-0,5sin 2x
e f(x)=0,5sin 2x

2. ®yunkuua F(x) =2 In(0,5x-1) siBjisieTcs1 0IHOM U3 MePBOOOPA3HBIX (DYHKIMH:

o f(x)=2/x

e f{(x)=1/(0,5x-1)

o f(x)=2/(0,5x-1)

o f(x)=1In(0,5x-1)

3. ¥Ykaxute nepBoodpa3nyro ¢pynkuuu f(x) = cos X, rpapuk KOTOpOH MPOXOAUT Yepe3
Touky (0;1):

o Fx)=sinx-1

o F(x)=sinx+1

e F(x)=sinx

o F(x)=-sinx+1

. . . _ 1 1
4. Haiiaure 00mmii BUA nepsoodpasnoit piast pynkuuu f(x) = T \/m+x
2
o =+ In|x| + C

o —Vx+1+n|x|+C
o —2Vx+1+In|x|+C

e Vx+1+n|x|+C
o 2vx+1+n|x|+C
5. Vkaxurte nepsoodpasnyo pynkuun f(x) =2x +4x3 -1

e xX*+x*-x

o 2x%+4x*
o 24 12x32
o x*x*

6. Ykaxurte nepsoodpasnyo pynkuuu f(x) = 3x>+ 2x -4
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10.

11.

12.

x>+ x? - 4x
6x+2
X3+ x2

x>+ X — 4x

Haiigure Heonpeneaennniii uaTerpa or pynxuun f(x)=3x+1)>

6
(3x+1) L C

53x+1)* +C;

MHO03KeCTBO EPBOOOPA3HBLIX QYHKIMH f(x)=3x> —2x+4 HMeET BH/I:

x> —x?+4+C
P —x?+4x+C
6x—2

6x-24C

Yemy paBeH onpeaeeHHbIi nHTErpai ot pynkuun f(x)=x3+2x Ha narepsajie or a=-1

1o b=1?

0

Iaomaab GpUrypel, OrpaHUYEHHOM JHHUAMH y =4 —x”,y = x+ 2, paBHA
4,5

Haiiqure HeonpeneaeHHbIilt uHTErpai or pynkuun f(x)=(1-4x)>
(1-4x)

MHO07eCTBO epB0o00Pa3HBIX PyHKIUH [ (x)=5x* —8x+1 HMeeT BU
X —4x?+1+C

X —4x’ +x+C

20x° -8

20x° -84
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13.

14.

15.

16.

17.

21.

Yemy paBeH onpeneaeHHbIi naTerpa ot pynkuun f(x)=3x>+4x Ha nuTEpBajE OT a 10
b, ectu a=-2, b=1?

8
ILromaas GpUrypnl, OrpaHHYEHHON JUHUAMH y = 4x —x°,y = 4— x, paBHA
4,5

Ilomaas KPUBOJIUHEHHOM TPaNeluu, OrPAHUYEHHOH cBepXy rpadpukomM QyHKIHUHU Y =
2x Ha [0;3]paBHa (B KB.e.):

9

Haiinure miiomans Gurypbl, orpaHu4eHHOM 3afaHHbIMH JIHHUAMH Y = 0,x = e, x =
2
el y= = (B KB.€11.)

2

Haiinure niiomans Gurypbl, orpaHu4eHHOM 3afaHHbIMHM JIuHUAMH Y = 0,x = 1,x =
ey= %
1

HaiiTu Bce nepBoodpasubie pynkuuu f(x) = 2(2x + 5)*
%(Zx +5)°+c

S(Zx +5)° +c

%(2x+5)5+c

. JAas pynkuuu y = -3 sinx HaliguTe nepBoodpa3Hyio, rpadpuk KOTOPOi MPOXOAUT Yepe3

Touxy M(0;10)
—3cosx + 13
3cosx+7
—3sinx + 10

5cosx + 1

. g pyHkuun y = 3sinx HaliiuTe nepBoodpa3Hyo, rpaguK KOTOPOil MPOXOAHUT Yepe3

Touxky M(0;10)
-3cosx+13
3cosx +7
—3sinx + 10
3sinx + 10

Onpeneante pynkuuio, 11as koropoii F(x) = x? — sin2x — 1 sapasercs
nepBoodpa3Hoii:
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22.

23.

24.

25.

3
f(x):x?+cos2x+x

f(x)=2x—-2cos2x

f(x)=2x +%cos2x

x 1
X)=—+—Ccos2x+x
f(x) 3 73

Haiigure nepsoodpasuyio s pynkuun f(x) = 4x3 + cosx.
F(x)=12x" —sinx +c

F(x)=4x"+sinx+c

F(x)=x"—sinx+c

F(x)=x"+sinx+c

s pynkuun f(x) = x2 Haiiaure nepsoodpasnyio F, npuHMMAaromyro 3a1anHoe
3HAYeHHue B 3aJaHHOi Touke F (-1)=2
3
X 1
F(x)—+2—-
()5 +23

F(x)=2x+2%

x 1
F(x)=—"--+2—
(%) 3 723

3

X 1
F(x)=—-2-
(%) 323

1
Haiigure miiomanb purypsl, orpaHH4eHHON JUHUAMHU Y = N y= 5 X

X
Omnpenennrte pyHkumio, 1 koropoi F(x) = — cos 5" x*+4 sasiasercs

nepBoo0dpa3Hoii:
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26.

27.

29.

£(x) = —sin > —3x
2
F) = Lsin X3y
272
F(x)=—Lsin X _ 347
272
f(x)= 2sin§ _3x°

Haiigure nepsoodpasnyro ais gpynknun f(x) = x* — sinx

3
F(x)=%—cosx+c

F(x)=2x—cosx + ¢

3
F(x)=%+cosx+c

3
F(x):x?+sinx+c

Jas pynkunu f(x) = 2x - 2 Haligure nepBoodpasunyio F, rpadpux koropoii npoxoaur
yepe3 TOUKY A(2;1)

F(x)=-x*-2x-1
F(x)=x>+2x+2
F(x)=2x*-2
F(x)=x>-2x+1

. Haiigure miiomaas KpMBOJIMHEHOI Tpaneuuu, OrpaHiYeH oM JUHUSIMHE Y = 2X2,y =

0,x=2

52

2%
3

Bbi0epute nepBoodpasnyio 1 PyHKIHH f(x)=4x-1.
F(x)=16x"—x
F(x)=2x"
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o F(x)=2x"-x+1
o F(x)=16x"

30. Kakasi u3 JaHHBIX (PYHKIHI He ABJIsETCS NepBoo0pa3Hoil 151 GyHKIMHU

f(x)=sin2x?

1

o F(x)=——=cos2x
2
1

o F(x):2—5cos2x

e F(x)=-2cos2x

o F(x):4—%cos2x

31. A7. Hajiigure miomaab GUrypbl, OrpaHN4eHHOH JIUHUSIMH
y=sinx, y=0,x=0, x=r.

O T
o 0
o 1

o 2

o o« '\_'_;_Tr 1233¢6¢
32. Haiiaure momanb (pUrypsl, H300paskeHHON HA PUCYHKe
2
5 =
3
4
o —
3
o 1
5
o =
3

33. HaiiauTe momanb (pUrypsl, H300paskeHHON HA pUCYHKe 11+
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7
"3
10
3
9
"2
7
° 2

34. Haiijnurte niiomaab Gpurypbl, n300pakeHHOM HA pUCYHKe' *f 14 s 44 e

26
. 26
3
25
° 3
O
29
° 3

35. Boi0epuTe nepBoodpasHyIo st GyHKIUH J(x)=2-x,
o F(x)=2x-2x"

o F(x)=-0,5x"+2x+1

o F(x)=2-x’

o F(x)=-0,5x"

36. Kakasi u3 1aHHBIX (PYHKIUI He ABJsSETCS NepBo00pa3Hoil 1151 GyHKIMHU

f(x)=cos3x?

1 .
o F(x)=2+§sm3x
1.
o F(x)=§s1n3x
1.
° F(x):2—§s1n3x
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o F(x) :4+%sin3x

37. Haligute niiomanb Gpurypsl, orpaHn4eHHON JTUHUSIMHA

Y =COSX, y:O,x=O,x=%,

© T
o 0
o 2

DvbRtumen
.

38. Haiigure niaomaab GUryphl, H300paskeHHOI HA pUCYHKe

S
° 3
o 3

7
° 9

7
. !

3

39. HaiiauTe naomaan GUIypsl, H300pakKeHHOi HA pHCYHKe |

7
)
10
)
7
° 2
9
2
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40. Haiigurte miomanab Gurypbl, 1300paxKeHHON HA PUCYHKE
25
3
26
3
29

3
o 8

41. ®ynxuus F(x) = 7sinx + 10x* spasierca neppoodpasnoii 115 GpyHKuuu
o f(x)=7cosx + 40x3

® f(x)=—7cosx + 40x3
o f(x)=—7cosx + 2x°
o f(x)=7cosx + 2x°

. — 2.2 4 1
42. Haaure o0umuii Bua nepBoodpa3ubix 1 pyukmuu f(x) = 3x° — x* + =
5

—,3_*_1
o F(x)=x oot

o F(x)=6—4x*—Z+c

5
o Fx)=3x2-X-:

5 X

—g2 X _ L
o F(x)=3x - —Iate

43. Tnsa pynxumun f(x) = 3x% — 6x HaiiauTe NepBoodpPasHyIo, rpad K KOTOPO MPOXOIH
yepe3 Touky M(2;5)

o F(x)=x3-3x?

o F(x)=x3>-3x2+9

o F(x)=9

o F(x)=6x—-6

44. Haiiaure nepsoodpasnyio pynkuun f(x) = 3x* — 2x + 4, rpaduk KoTopoii MpoxoauT
yepe3 ToukyA(—1;1)

o Fx)=x3—-x*+4x+7

o F(x)=6x—-2
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F(x)=x3—x?>+4
F(x)=x3—-x*+3

. HaiizuTe miomanab ¢purypbl, orpanundennoii aunueii y = 1 — x3 u ocbio Ox

o BN OV

PN

w =

. Haiiqure miomanb Gurypbl, orpanndeHnoi suausimu y = 2 —x3, x = -1,x =1

4

. HaiizuTe miomans Gpurypbl, orpanudeHHoi JuausamMa y = —x> —4x,x = -3, x =1
1
6 -
3
1
7=
3

20

3

. BeruucauTe miomaab 3alIpuX0BaHHON (PUTypbl
1

3

o B~ Ul
W |-

N
Wik Wk

. BeryuciauTe miomaab 3allipuXoBaHHON (GUrypsl
1

2=
3

1

o
wilN

W
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50.

51.

. Haligure kakyo-1u00 nepsoodpasHy0 pyHkuum y = 2

71
3
Haiigure nepsoodpasuyio pynkuuu f(x) = 3x% + 2x — 3, rpaduk KoTopoii 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

Ykaxure (l)OpMy.]'Iy, MO0 KOTOPO MOYKHO BBIYUCJ/INTS IIOIAAb 33HITpI/IXOBaHHOﬁ

(¢urypsl, n300pa’keHHOH HA PUCYHKe
(4= (x = 2)* = x)dx

[2(4— (x = 2)?)dx

— [J((x = 2)* = x)dx

S =4 = (x = 2)?dx

2 ((x = 1)% = x)dx

4x2

3

1 — =

4x2
3
3+—
4x

3

4x

4+

4x3

. s pyakumuu y = -3 sinx HaiiiuTe nepBoodpasHyio, rpapk KOTOPO MPOXOAUT Yepe3

Touxky M(0;10)
—3cosx + 13
3cosx + 7
—3sinx + 10

5cosx + 1

. Boi0OepuTe nepeoo0pasHylo 1Jst yHKIHMH S(x)=4x-1,

F(x)=16x"—x

F(x) = 2x°
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55.

56.

57.

F(x)=2x"—x+1
F(x)=16x"

Kakas u3 naHHbIX pyHKIMI He SIBJIsIeTCS] IePBO0OPa3HOil I QyHKIIUH

f(x)=sin2x?
1
F(x)=——cos2x
2
1
F(x)=2—-—cos2x
2
F(x)=-2cos2x

F(x) :4—%cos2x

Haiigure miomans Gurypsl, orpannuennoii muausimu Y =sinx, y=0,x=0,x=7r
2

Kakast u3 1aHHBIX QYHKIUI He ABJIAETCS MEePBO0OPa3ZHOM 1151 QyHKIMHU

f(x)=cos3x?

F(x):2+§sin3x
1l .
F(x)=—sin3x
3
l .
F(x) :2—§s1n3x

F(x) :4+§sin3x

. Haiiqure mepsoo6pasuyio F ¢pynxuun f(x) = 3x? + 4x3, ecsiin F(2) = 15

Fx)=x>+x*-9
F(x) =x>+2x*-25
F(x)=x*+2x*-17
F(x) =2x> +2 x* - 33
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'\ ,/

|

59. v o " Ha pucyHKe n300pakéH rpag)uKk HEeKOTOPOit
7
F(x) = x> +30x* +305x — =
¢yuxuun YV = f (x) DOyHKIUsA — 0HA U3
NnepBoo0pa3HbIX PYHKIHHI f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
o 12
60. »  » " Ha pucyHke n300paxéH rpag)mk HeKOTOpPOH
o F(x) =2x° — 54x> + 488x — =
¢yukuun YV — f (x) DyHKUUA — O/IHA M3 NepBO0OPa3HBIX

¢pyHxkun I (x) Haiigure muomaab 3aKkpameHHol GUrypsbl.

e g

61. " » ' " Ha pucyHnKe n300paén rpaQ MK HeKOTOPOi

_ F(x) = x =300 +301x — -
¢yuxkuun Y = f(x). DyHKIHA ) 9 — omHAa U3 MEPBOOGPA3HBIX

GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

o 4

e
1

=

62. ¢ +u* Ha pucynke nu3zo0paxén rpagpuk
F(x) =2x° — 60x* + 601x — —

¢yukuun YV — f(x). DyHKIUA — O/IHA U3 NePB000PA3HBIX

GyHxuun f (x) Haiiaure miomaab 3aKpalieHHOH (PUTYPBI.
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63. - ~ Ha pucyHke n300pakéH rpagpuk HeKOTOpOit
S
_ F(x) = 2x7 4+ 60x* + 602x — =

¢yuxuun YV = f(x). DOyHKIUsA ) )

— O/IHA U3 MEepPBO0OPAa3HbBIX
GyHxuun f (x) Haiigure miomaab 3aKpalieHHOH (PUIYypHI.

64. & = " Ha pucynke u306paxén rpaguk HekoTopoii
43 2
dynxaun Y = f(x). DynKuus F(x)=x"+12x"4+51x -3

— 0/IHA U3 MEePBO0OPA3HBIX
GyHkunu f (x) Hajigure miomaab 3aKkpameHHol (purypol.

65. - ** Ha pucyHke n300pakéH rpagpuk HeKOTOpOit
20
— F(x) =28 + 24 +97x — =

¢yuxuun Y = f(x). DyHKIHSA (1) =2+ 24574 97

— O/IHA M3 NEepPBO00Pa3HBIX
GyHkumnu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

—

-*Ha pucyHke n300paxéH rpagpmk HEKOTOPOM
7

_ F(x) =20 +24x* +99x — —

¢yuxuun Y = f(x). DyHKIHA )

— O/IHA M3 NepBO00Pa3HBIX
GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (pUrypol.

232



67. - ~= °" Ha pucyHke u300paxéH rpapuk HEKOTOPOii

3 2
¢yuxuun YV = f(x). DOyHKIUA Fx)=x"+9x"+3lx—1__ 0/IHA U3 NMePBOOOPA3HBIX

GyHxuun f (x) Haiigure miomaab 3aKpalieHHOH (GPUTYPHI.

68. -+ -~ Ha pucyHke n3o0pa:kéH rpaguk HeKOTOpOii

1
F(x) =2x° 4 18x% + 56x — —
¢yuxkuun Y = f(x). DOyHKuus ( ) 12 _ opnams

1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure miiomans 3aKkpameHHol GpUrypsl.

69. 2 + * Ha pucyHke n3o0paxén rpagpuk HeKOTOPO

17
_ F(x) =2 — 18x% + 55x — —
¢yuxuun YV — f (x) DyHKUUA 7 — oana U3 NepBOOOPAZHBIX

pysHxuun f (x) Haiiaure miomaab 3aKpalieHHOH GUIypHI.

e 3
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* Ha pucynke u300paxéH rpadpmk HeKOTOpOM

2
o F(x) = =x —6x* +19x—2
¢yuxuun YV — f(x). DYyHKIUSA 3

. — O/IHA U3 MEePBOO0PA3HBIX
GyHkunu f (x) HajignTe miomaab 3aKkpameHHol (purypol.
e 9

71. ¢ - * Ha pucyHke n300paxén rpaguk HeKOTOpPOi

F(x)=Zx =128 +73x— 13
¢ynxuun Y = f(x). @yHKIMA ) 3

— O/1HA M3
1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure muomaas 3aKpameHHol (purypbl
e 6

72,0

* * Ha pucyHke n300pa:kéH rpag)uk HeKOTOpOii

19
F(x) =x" —21x" + 149x — —
¢ynxuun Y = f(x). DyHKuMA

10 — opna u3
nepBoo0pa3HbIX QYHKIUH f (x) Haiigure niomanb 3aKpamieHHOH (PUIryphbl.
°* 6

73.¢

+ " Ha pucynke n300paxén rpaguk HEeKOTOpPOM

18
. F(x)=x—21x* +152x — —
¢yukuun YV — f(x). DyHKIUA

11 — onna u3
NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure niomanb 3aKpamieHHOH (PUIypbl
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74. ¢ - * Ha pucyHke n300paxén rpadpuk HeKOTOpPO

- 1
- F(x) =2x° —48x* +385x — =
¢yuxuun YV = f(x). DyHKIUsA ®) 3 — oxHa U3 MePBOOOPAZHBIX

GyHxuun f(x). Haiigure miomaab 3aKpalieHHOH (PUIYypHI.

® 6

75. 7 = * Ha pucyHke u300pa:kéH rpadpux HeKoTOpoOii

2
F(x)= Exg —20x% +201x — >

¢yukuun YV — f (x) DyHKUUA — O/IHA M3 NepBO00Pa3HBIX

pyHkuun I (x) Haiigure muomaab 3aKkpameHHol GUrypsl.

* 9
;-\
. L
| |
| |
I i -
76. - -7 """ Ha pucyHnke n300pa:xén rpag)uk HeKOTOpOii
F ) 4,734, 280 18
X)=—=X" — =X ——Xx——
¢ynxuun Y = f(x). Dyukuus 9 3 3 S5 — onHa u3
NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
® 6
I I"'
77. " v *Ha pucyHke n300paxéH rpaduk HEKOTOPOii

1 5 5l
F(x)=—=x"+ ?xz —105x—3

¢ynkuuu Y — f(x). Dyuknus 2 — o/IHA U3

nepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
® 6,75
® 6.75
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78.°

79.

80.

81.

82.

i -,

Fo \‘,
0 " Ha pucyHKe H300paKén rpad)uK HEKOTOPOii

_ F(x) = —=x’ + —=x* —42x — —
¢ynxuun Y = f(x). DOyHKIHA ) 5 10 Il — oxHa U3 NepBOOOPA3HBIX

GyHkuun f (x) Haiigure miomaab 3aKpalieHHOH (PUIYpHI.
2,7
2.7

e

-0 - " Ha pucyHke u300paxén rpagMk HeKOTOpOii
i, 17, 5
— Flx)= —=x" — —x"—35x — —
¢yukuun YV — f(x). DyHKuHUs )= 3 Il — oxHA U3 MEPBOOOPA3HBIX

GyHkunu f (x) HajignTe miomaab 3aKkpameHHol (purypol.

2,25
2.25
e
F \\
// \\\
I.ff; \‘\\l
" Ha pucyHke n300pa:kéH rpaguk HeKOTOpOil
F(x) = —=x — =x* —30x— —
¢yukuun YV — f(x). @yHKIMA ®) 5 2 8 — oaHA U3 MEPBOOOPAIHBIX

pyHkuun S (x) Haiigure muomaab 3aKkpameHHol GUrypsl.
12,5
12.5

- - " Ha pucyHKe n300paeén rpaduk HeKoTopoii
15 33, 297 1

_ Flx)=——x ——x" ——x— =
¢ynxuun Y = f(x). Dyukuus 30 4 5 2 — onHa u3
NnepBoo0pa3sHbIX PYHKIHH f(x). Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
4,95
4.95

— I""
' N

-

-

- -t """ Ha pucynke n306paxén rpaduk HeKoTOpOii
7 ., 35,
— Flx)=——=x" ——x"—42x — -
¢ynxuun Y = f(x). DyHKIHA W= 6 4 — oaHa U3 NePBOOOPa3HBIX

GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

1
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84.

85.

86.

87.

L - " Ha pucyHKe n300paxén rpadgpuk HeKOTOPOii

21 , 135 13

F(x)= -

¢yuxuun YV — f(x) @yHKIHA + 4 47 2 —ogHawu3

nepBooodpa3HbIX GyHKIUM f (x) HajignTe miomaab 3aKkpameHHol Gpurypsol.

B "" Ha pucyHke n300paxéH rpagpuk HeKoTOpoii

11
o F(x)=—x’ —21x* — 144x — —
pyHkumnu y= f(x) DyHKIUA 4 _ ogna u3

NnepBoo0pa3HbIX PYHKIHH f(x). Haiigure miiomanb 3aKkpamieHHOH (PUIyphbl.

||'._
e, -

- -0 """ Ha pucynke n306paxén rpadgpuk HeKoTOpOii
15 21, 72 4

100 10 57 3 — omHa u3

1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure muiomans 3aKpameHHol Gpurypsl.

¢yuxkuun Y = f(x) DyHKIHSA F)

0,4
0.4
A4 1
AR |
- —5 """ Ha pucyHke n300pa:kéH rpaguk HeKOTOpOii
‘9 2 7
. F(x)=——x’ — —x* —24x— -
byuxuun Y = f(x). Dynxuus 5 10 6 — oxHa u3
NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphblI.
2,5
2.5
A 1
\.\\
tf// \\ -
-8 - """ Ha pucyHke n300paxéHn rpaguk HeKOTOPOii

F(x)= —g_r3 — X —12x—=

¢ynxuun Y = f(x). DyHKIHA 4 2 — omHA U3 MEPBOOOPA3HBIX

GyHkunu f (x) HajiguTe miomaab 3aKkpameHHol (purypol.

4
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: " Ha pucyHke n300pakéH rpaguk HeKOTOPOii
__ .3 2

¢yuxuun YV = f(x) @OyHKIUsA F(x)=—x —18x"—105x—20 _ 0HA U3

NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

! |
o

89. " Ha pHUCyHKe N300paxéH rpauk HeKOTOPOU
5, 75,
— —x"—90x—10

F(x)=—=x
¢ynkuuu Y — f(x). Dyuknus () 4 4 — 0o/IHA U3
1nepBoo0pa3HbIX QYHKIHMHU f (x) Haiigure miomans 3aKpameHHol Gpurypsl.

o
.-f \\ .
0 E . <
Ha pucynke u3o0pa:kéH rpapuk HeKoTOpOit

90. —*

F(x)=——x’ — 2x2 —Ox—
bynkumu Y = f(x). ®ynkuus 6 4 2 _ onna u3
NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIryphbl.

e 2725
e 2725
T "t
"'f \“ M
91. -4 —4 """ Ha pucynke u306paxén rpaguk HeKOTOPOIi
15 12, 3
X —=9x—=

F(x)=—=x"— —
5 5 5 — ogna u3

¢yuxkuun Y = f(x). DyHKIHA
nepBoo0pa3HbIX QYHKIUH f(x). Haiigure niomans 3aKpamieHHOH (PUIryphbl.

e (8

/// \\
92. i * Ha pucyHke n300paxéH rpag)Mk HEKOTOPOH
1 4
X - =X 3 —

_ F(x)= ;
Gynkuuu Y — f(x). Dyukuus 18 4 11 — onna u3
1epBooOpPa3HbIX PyHKIUH f(x). Haiigure nuomanb 3aKpameHHOH (PUrypbl

e 20,25

e 20.25
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94.

95.

96.

97.

v 4 " Ha pucynke n300paxén rpadguk HeKoTOpPOii
12 18
_ Flx)= X+ =¥~ —x—8
¢yuxuun YV = f(x). DyHKIHUSA 5 5 5 — 0/IHA U3 NEePBOOOPA3HBIX

GyHxuun f (x) Haiigure miomaab 3aKpalieHHOH (PUIYPHI.

1,6

1.6

iy I

! 2 % Ha pucyHke n300paén rpag Mk HeKOTOpOii
F(x)=— x3+7r2— lox— 10

GyHxuun y = f(x) DOyHKUUA 9 6 3 9 oJHAa M3

1nepBoo0pPa3HbIX QYHKIHMHU f (x) Haiigure miiomans 3aKkpameHHol Gpurypsl.
1,5
1.5

; T Ha pucynke n3o0paxkéH rpapuk HeKOTOpPOit
1 g 16
F(x) = —gx3 +32 ——x——

¢ynxuun Y = f(x) DyHKIHA 5 3 — onna u3

NnepBoo0pa3HbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIryphbl.

6,4

6.4
‘ ////’—_ - -H\\\
y N
y A .
o v * Ha pucyHke n300paéH rpadpuk HEKOTOPOM
1 3 o] 5
Flx)=——x"4+—x"—=x—15
byuxuun Y = f(x). Dynxuus (%) 18 12 3 — oJHA U3

NnepBoo0pa3sHbIX PYHKIHH f (X) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.

20,25

20.25
AN
f';‘ \
i \\-.
0] ' * " Ha PHCYHKe H300pa:kéH rpaguk HEKOTOPOil
F o) s, 121, 154 7
X)=———X" +—x" — - =
¢ynxaun Y = f(x). DyHKIMA 30 20 5 3 — onHa u3

epBooOpPasHbIX pyHKIUH f (x) Haiigure miomans 3aKkpamieHHOH (PUIryphbl.
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98. " ! v " Ha pucyHKe H306pakéH rpadK HEKOTOPOii
7 ' 1
3 2
=—— —X = —=x—=

F(x
¢yuxuun YV — f(x). DyHKIHA ) 18 6 34— oxHa U3 MEPBOOOPAHBIX
GyHkunu f (x) HajignTe miomaab 3aKkpameHHol (purypol.

o -5864
| A
| A \
99. " 6 ¢ * Ha pucyHke n300paxéHn rpaguk HeKOTOPOii
Fx) 5, 20, 189 7
X)=—=—=x"4+—x"— —x— =
bynkumu Y = f(x). ®yukuus 30 4 5 9 — onna u3

NnepBoodpa3HbIX PYHKIHH f (x) Haiigure niomanb 3aKkpamieHHOH (PUIryphbl.
o 23

"'j.

100. " 6 " " Ha pHCYHKe H300pakén rpaguk
81 5
Fx)=——xX +-x"——x—=

nexoropoii pynxuun ¥ = (x). DyuKums 10 4 5 2 — onna u3

1nepBoo0pa3HbIX QyHKIHMHU f (x) Haiigure miiomans 3aKkpameHHol Gpurypsl.

e 35
e 135
//P\\
."Illf \il'\
101. ° s v * Ha pucyHke n300paxén rpapuk HEKOTOpPOH
3 81 ,
F(x) = —=x + —x — 144x — —
¢yuxuun YV — f(x) DyHKuMA ) 5 5 11 — onna u3
NnepBoo0pa3sHbIX PYHKIHH f (x) Haiigure miomanb 3aKpamieHHOH (PUIyphbl.
e 24
e 24
ity _
A
| ‘ T
102. " & 0" Ha pucyHke n300paxén rpaguk
1 27 4
. F(x)=——x 4+ =x*—60x—1
nexoropoii pynxuun Y = J (%) @yukuus 4 4 — oHAa U3

1epBooOpa3HbIX PyHKIUHN f(x). Haiigure niomans 3aKkpamieHHOH (PUIryphbl.

o |
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4.2.3.9. KoopanHaTbl M1 BEKTOPbI

Tecm:

—

. Jlanbl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa njmnna orpe3ka AB?

Rk

02\/§

2. Ykaxkure mapy KO/JUIMHEAPHBIX BEKTOPOB:

a(l:4;5) | b(08;-1)

@]

o a(28-1) b(416;:-2)
o a(050:0) , b(8:4:3)

o aliZ2)  b(=12;2)
L a(l=3:4), b(4-31)

-

3. Bekrop m(4;—8;6) opToronajen BeKTopy 7 . YKakuTe KOOPAUHATHI BEKTOPA 7 :

o N(=1-2-3)
o n(12;3)

o M(=22;4)

o n(2;-2;—4)
o N(=2-2;4)

4. BpIYHCJIUTH KOOPAWHATHI cepeanHbl oTpe3ka AB, ecain A(-10; 2; 3) u B(0; 16; -7).
(5:-8;2)

o
o (=5:9:-2)
o (=382)

o (59-2)

o (=10:14;-4)
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. Uemy paBeH MOy.J1b BEKTOpa MN | eciu M (\/5, \/5,\/5) N (2\/5;3\/5; \/g)
J5

J13
Jit

W2
V2443

. BplumcanTh cCKajJsipHOE NPOU3BeAeHHEe BEKTOPOB ;(2;—1,5;4) u l;(—3,5;2;0)

-10

;=) m b(=;=;=). BLIYMCIUTB KOOPAMHATEI BEKTOPA

. /laHbI BEKTOPbI a(

W | W

3
8

N | —

1 1
3 4
m=15a—-8b.

7 2 11

STOTOT

. Jlanbl Toukn A(0; 18; -1) u B(4; 13; 0). Yemy paBHa quinHa oTpe3ka AB?

V113
)
¥
N

2432

. YKaKuTe napy KOJJIMHEAPHbIX BEKTOPOB:

a(1:4:5) , b(0:8:-1)
a(28;-1) b(4;16;-2)

a(0,0:0) , b(8;4:3)

242



o

10. Bextop m(—1;—4;3) oproronasnen BekTopy 7 . YKaKuTe KOOPAMHATHI BEKTOPA 71 :

@)

11.

a(1;2;2) , b(-1;2;2)
a(l;-3;4)  b(2:-6:8)

—

n(—1:-2:-3)
n(1;2:3)
n(=2:2:4)
n(2;-2:4)
n(-2;-2:4)

BourunceanTh KOOpAMHATHI cepeanHbl oTpe3ka AB, eciiu A(-5;1; 10) u B(-5; 15; -14).
(5-82)

(—5:8,-2)

(=5:8.2)

(5:9:-2)

(—10;14;-4)

. BoIunc/inTe KOOPAHHATHI cepeaunbl oTpe3ska AB, ecoim A(1; —1;3),B(3;—-1;1)

(2;-1;2)
(2;1;2)
(-2;-1;2)
(-2;152)

. Uemy paBeH MO1yJ/Ib BEKTOpa MN ,ecam M (2\/5;3\/5; \/g) N (\/5, \/5;0)

4
J7
J11
J15
V2443

. IIp1 KaKOM MOJIOKUTEJIBLHOM /1 BEKTOPBI (271 + 2;1;2) H (n;O;—2) OPTOrOHAJIbHBI?

D

; 1
-2

243



15.

16.

BBIYHCIIMTH CKAJSIPHOE NPOM3BeIeHHEe BEKTOPOB 5(1;—1,5;8) " 5(5;2;1,5) :

14

JlaHbI BEKTOPDI ;(3;—3;5) u 5(3;0;5) . BoIYHC/INTH KOOPAMHATHI BEKTOPA m=5a—6b.

.21
1571515

7.1
—;——;10
(G510

(-3;-15;-5)
(=3:2,7)
(7;2;11)

a{l;2,-3) b{-321} ?{—3;—6;9}.

BEKTOPHI...

ub

Torna xosIMHeapHBIMH OYAYT

Q

S
a

)51

-

uc

Q

—

18. M (x15 15 21)s K (x25 ¥25 22). Toraa koopauHaTel BeKTOpa KM PABHBI. ..

19.

o

O

20.

o

{x1 — X2;V1— Y2241 — Zp}

{x; — xy; Y2 = YV1:Z — Z1}

{x1+x2 Y1ty2 _Z1+Zz}
2 72 7 2

N
a {m; n; k } Torna BepHo, 4TO...
lal=vm+n+k

lal = VmZ + nZ + k2

m: mnk

Janbl Touku M (—15 25 3) u B (1; —1; 5). Toraa koopAMHATHI BEKTOPA BX4 PaBHBI...
{~2;3;-2}
{2;-3;2}
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o {2;1;2}
o {0;1;2}
o {0;3;-2}

-

21.4(-1;0;2), B (1; —2; 3). Toraa | 4B |=
e 3

22. M (x15 ¥15 21)s K (x5 25 22). Torna nuimnHa BexkTopa KM paBHa...

o Jl —x)2+ (1 — )2 + (71 — 2,)2
o 0 +x)2+ (v + )2 + (71 + 2,)2

o \/(xl + y1+21)? + (X3 + y,+2,)?

9

23. Janbl Touku K (2; —1; -3) u M (15 —2; 3). Torna koopanHaThHI BEKTOPa KM PaBHBbI...
e {1,-1,6}
o {1;-1;0}
o {3;-3;6}
o {1;-3;0}
24. 4 (73 1; -5), B (4; =3; -5). Torna | 4B 1=
e 5
25. Kakoe yTBep kaeHue BepHoe?
o ab=la|-|b|-cos (a, b).
o ab=la|-|b|-sin (a, b).
o |Z|~|Z\:ZZ -Cos (;, Z).

- -
26. CkansipHOe NIPOU3BeICHNE BEKTOPOB a {al; @25 a3} U b {bl; by; b3} paBHoO...
® a,b;+a,b,+asbs
O aqa,a3 + bibybs
@] a1b2b3 + b1a2b3 + b1b2a3

- -
27. CKaasipHOe NPON3BeeHHe BeKTOPOB & {-2:13 } u? (—42-1) paBHo...

o 7
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8. ZJ—Z, Z{l;—2;4m }’ 2{2;2m+1;—m}. Tornzam=...

e (;-1

O TaKoro m HET
o 0;1

o -1

o 21

29. Kakoe yTBep:KIeHHe BepHOe?

cos (; Z) |a\ ‘bl
o ab

cos (a b)— ab
° lal- \bl

sin(Z,Z)= %ab%
o la|-|b]

- -

30. CkajsipHOe NpoM3Be/leHHe BEKTOPOB a {3; 7; _2} " b {_1; 2 4} paBHO...
e 3

- - -
31 aJ_b,Cl{ 21}’b{ 2 1; n}Toman—
o 2:-1
o -2;1
o 1

O TakKoro n Her
o 0

32. HaiiauTe ckajsipHoe NPOM3BEIeHUE o - b, eCJIu: ‘Z‘:l ‘Z‘:4, 4(2;13):1200.
e -6

a

33. HaiiauTe ckajisipHoe NPOM3BeeHHe a - b, eCHIH: |a|=6, ‘1;‘:1, 4(2;5):1350.

e -3V2
o 32
o 3

o V2

o 32
o 6V2
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34. HaiiguTe cKaJIsipHOE NPOU3BENACHHE a + b, €CIIN: ‘2‘:4, ‘Z‘:s, 4(2;13):150".

e —10V3
o 10V3
o 10

o V3

o 5V3

-

35. Haiiaure ckajisipHoe NPOM3BeIeHue o - b, eCJIu: ‘Z‘:Z ‘Z‘:z, 4(2;2):1209

e 7

-

36. Haiiqure ckajsipHOe NPOM3BEIeHNE o - b, eCJIH: ‘2‘:2, ‘Z‘:s, 4(2;13):135".

e 52

o 5V2

o V2

o 5

o 2V3

o 2\2

37. Haiiaure ckajisipHoe NPOM3BEeHue o - b, eCJIu: M:@ ‘Z‘=3, 4(2;13):1500.
e —9V3

o 9V3

o V3

o 9

o 6V3

o 3V3

38. Haiigure yroJ Mekay BeKTOpaMu ™ ’;, ecud-b=12,d| =3, |B| =8
o 30°

e 60°

o 120°

39. HaiiauTe yroJ Mexay BekTopamu a {5;—2; 7} u b {7; 5; 2}.(OTBeT ykakuTe B rpajycax)

° 60

40. HaiiauTe yroa mMexay Bekropamu « {2; 1; 1} u 5 {~1; —1; 0}. (OTBeT yKaxuTe B
rpaaycax)
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41.

42.

43.

44,

45.

46.

47.

49.

50.

51.

150

Haiigure yro meskay Bektopamu q {7; 0; —1} u b {7; 4; 4}. (OTBeT yKa:KuTe B
rpaaycax)

45

Haiigure yros mexkay Bektopamu a {7; 2; 1} u 5 {1; 1; 0}. (OTBeT yKka:kuTe B rpagycax)
30

HaiiznTe yro Me:kay BekTopamu a {4; 5; -2} u b {~7; —5; —4}. (OTBeT yKa)uTe B
rpaaycax)

135

Haiigure yro Mesxay Bektopamu a {—4; 1; 1} u b {—1; —1; 0}. (OTBeT yKaxuTe B
rpajaycax)

60

a(33,0)

Boluncauthb Yroja MEKAY BEKTOpaMHu b(3’0’0) . (OTBeT YKaKUTE B rpanycax)

45

BoruucanTe yroj Mexay BeKTOpamMu a(0;4:4) u 5(0;3;0) . (OTBeT yKa)HTE B rpajgycax)

45

Janbl koopauHatsl Touek: A (1; -1; —4), B (-3;-1; 0), C (15 2; 5), D (2; -3; 1). Toraa
KOCHHYC yryia Me:xay npsiMbiMu AB n CD paBeH...

-0.7
-0,7

. anbl koopauHatsl Touek: C(3;5-2;1), D(-152;1), M(2;-3;3), N(-1;1;-2). Haiigure

KOCHHYC YIJIa MeXK/Ay BeKTOpaMu CDu W(OTBeT YKaKUTe B IPasycax)
0,7
0.7

Beruucaure yroia mexay npssimbiMu AB u CD, ecain
A(3;-2;4),B(4;—-1;2),€(6;—3;2),D(7; —3;1). (OTBeT yKaKuTe B rpajaycax)

30

Beruucaure yroa mexay npsimbiMu AB u CD, ecain
A(5;—-8;—1),B(6;—8;—-2),C(7;—5;11),D(7; —7; —9). (OTBeT yKa:XuTe B rpajaycax)

60

Borunciaure yroa mexay npambsivu AB u CD, ecin
A(1;0;2),B(2;1;0),€(0; —2; —4), D(—2; —4; ).(OTBeT yKa}KUTE B rpaaycax)
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52.

53.

54.

55.

56.

57.

58.

59.

60.

0

Borunciaure yroa mexay npsamsiMu AB u CD, ecin
A(—6;—-15;7),B(—7;—15;8),€(14; —-10;9),D(14; —10; 7). (OTBeT YKAKHUTE B
rpaaycax)

45

Hanbl Touku A(1;3;0),B(2;3;—1),C(1;2; —1). BeruucjauTe yroj Me;kay BEKTOPaMH
CAuCB. (OTBeT ykaskuTe B rpajgycax)

60

HaiiguTe yroa A TpeyrojbHiUKa, BEPIIMHAME KOTOPOI0 SIBJISAIOTCS TOYKH
A(1;-1;3),B(3;—1;1),C(—1;1;3) (OTBer yKaxKuTe B rpaaycax)

120

HaiiguTe yron B TpeyroibHuKa, BepIIHHAMH KOTOPOT0 SIBJSIIOTCH TOUKH
A(1;-1;3),B(3;—1;1),C(—1;1; 3) (OTBeT yKaxKuTE B rpajaycax)

30

BoIumc/muTe yroa Me:xay Bekropamu a{2; —2;0} u 3{3 ; 0; —3}. (OTBeT yKaxKuTE B
rpaaycax)

60

BorunciauTe yroja Mexay BeKTOPaMu E{\/f 2 2} u 3{—3 ; —3; }. (OTBeT yKaxKuTE B
rpaaycax)

135

Beruucinre yroa Mexay BeKTOpamMmu d{0;5;0} u 3{0; —/3; 1}. (OT1BeT yKaxkuTe B
rpaaycax)

150

BoIuucimTe yroa Me:kay Bekropamu d{—2.5;2.5;0} u B{—S; 5; 5\/5}. (OtBer
YKaKUTE B Ipaaycax)

45
Hanbl Touxku A(3; —1;0), B(0;0;—7),€(2;0;0),D(—4;0;3),E(0; —1;0),F(1;2;3),

G(0;5;-7), H(—\/g; V3; O) Kakmue 13 3THX TOYEK JIeKAT HA II0cKocTH OXy?
A

m O O @
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61. Jansl Touku 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) Kaxkue v3 YTHX TOYeK JIeKAT HA MJI0CKOCTH
Oyz?

o
T Q m o g aw >

62. Jansl Touxn 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) Kakue 13 3THX TOYeK JIeKaT HA MJI0CKOCTH

63. lanbl Toukn A (3; -1; 4) , B (-1; 15 -8), C (2;15-6), D (0; 1; 2). Haiinure paccrosinmne
MesKay cepeainHaMu otpe3koB AB u CD.

o |

64. danbl BexkTopbl ¢ = (3;—2;1) ma = (2; —3; —1). Haiiaure |¢ — 23]

2R
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o 14

65. lanbl Touku K (0; 15 1), P (25 -15 3), T (-1; y; 0). HaiiiuTe Takoe 3HaYeHHe y, YTOOBI
BbINOJIHAJIOCH yejoBue KT = PT.

o 4

66. B kyoe ABCJI A1B1C1/l1, ycTaHOBHTE COOTBETCTBHE MEKAY BEKTOPAMM U UX B3aMMHbIM

pa3MelnieHueM.
_
AlluB;Cy
KOJUIMHEApHbI
] —
A Au /1
IPOTHUBOIIOJIOKHO HAIIPABJICHBI
—_— ——
BCu AA;
CKpELIMBAIOIINECS
BB; u AA;
NePHEHANKYIISIPHBI

67. YcTaHOBHTE COOTBETCTBHE MKy BEKTOPAMM M 3HAYEHUSIMU UX IJIMH.

n =(0;2;-4) 5

2+/5

d=(0; 1;-3) -

10

c=(-1; 4; 8) ;
b=(1;2: 5)

68. I/ICHOJIb3yﬂ JAaHHbIC¢ JJIUHBbI BEKTOPOB U KOCUHYCBI YJOB MEK1Y HUMHU YCTAHOBUTE
COOTBETCTBUE MEKIAY HUMHU U SHAYCHUAMMU CKAJSAPHOI0 NMPOU3IBEACHUA BEKTOPOB E Hu 5.

2l = 5, [&I=12, ~[ac)=60°

¢-3=30

2l =3, 138l =VvZ ~lac)=45°
¢3=3

& =5, & =6, Aac)= 100
¢-3=-15

2l = 4, (3l = 7, Zlac)=180°
¢-3=-28

69. OnpeaeuTe KOCHHYC YIJia MesK1y BekTopamu a (2; -1;3) u B (15 -4;3)
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15

*
7
RENET
14
© 375
5
© 2710
6
° 2

70. Kakasi U3 JaHHBIX TOYEK JIEKUT HA OCH Z?

o A(0:3;1)

o B (0;0;0)

e C(0,0:4)

o D (0;-3;0)

71. HaiiinTe KOOpaAMHATHI cepeauHbl oTpe3ka PQ, ecaim P (1,25 -3; 6,3), Q (-2,6; 3,2; -5,1).
e 0(-0,7;0,1;0,6)

o O(1,9;-3,1;5,7)

o 0(0,7;-0,1;-0,6)

o 0O(-1,9;3,1;-5,7)

72. HalianTe KOOPAUMHATHI BEKTOpa ﬁ, ecam A (-352; 1), B (15 -4; 3).

e AB(4;-6;2)
o ﬁ(-2; -6; 2)
o ﬁ(-2; -2;4)
o AB(4;6;2)

73. Haiinute paccrosinue mexxkay Toukamu B (-2; 05 3), K (35 4; -2).

o V42
e 66
o 2433
o 2433

74. Haiixute cyMmmy BekTOpoB d = (%, 0,3; é), a= (— L E)

252



(@]

75.

76.

77.

81.

(5.19.23j
6’3020

Touka M — cepeauna orpe3ka AB. Haiinure koopaunarsl Touku B, ecom A (25 -1; 6), M

(1 4;0)

B (0; 7; -6)

B (4;7; 6)

B (3;-6;12)

B (0; 9; -6)

BbIUHCIHTE YIoJ1 M1y BeKTopaMu ¢ u d, ecan, ¢ = 2, |3| =V3,¢x3a =3 (8

rpaaycax)
30

Yemy paBHo peopo kyoa ABCDA1B1C1D1, ecain A (25 05 0), A1 (25 05 4)?
-4
4

16

. BoluncanTe pasHOCTh BEKTOPOB 1T — Zi, e = (—2;—1;4), d= (3;1;,-1).

(-5;-2; 5)
(1;0;3)

(552;-5)
(-5;0;3)

. JlaHo BeKTOp 3= (6;—8;0). HajiiauTe KOOPAUHATHI BEKTOPA — 1,58 .

(95 12; 0)
(-9; 12; -1,5)
(9; 12; -1,5)
(-9; 12;0)

. HaliguTe KOOPAMHATHI TOYKH, CAMMETPUYHOM TOUKe A (-1; 35 2),0THOCUTEIBLHO TOYKH

Q (3; -1;4).
(55 1; 10)
(5;-1; 6)
(7;-5; 6)
(-7; 5; -6)

Haiiqure paanyc ¥ KOOPIUHATHI HeHTPa cepbl x>+ y2 + 22 — 2x + 4y — 2z = 31
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o O(-1:2:-1),R=+37

e O(1;-2;1),R=+/37

o O(1;-2;1),R=37

o O(1;2;-1),R=37

82. lanbi BekTOpbl ¢ = (—1;3;7) n d = (6; 2; —8).Halinure KOOpIAMHATHI BeKTOpa 2C +
3a

o (16;12;-10)

o (20;12;38)

o (20;12;-10)

o (-2;6;14)

83. Nanbl Touku A(5;3;2), B(3;—1;—4) . Haiinute nyimny Bektopa AB .

o 2V14

o 6V2
o 8
o —12

N

84. lanwl Toukn A(—1;2;3) m B(1;-1;4) . Paznoxure BekTOp AB 10 KOOPAHHATHBIM
BeKTOpam

AB=-2i +3j —k
AB =] +7k
AB=2i -3j +k

AB=3i -2j -k

85. JlaHbI BEKTOPHI d {l;—3;—l}u b {— 1;2;0}. Haiinure KoopanHaThI BeKTOpa ¢ =d—b .

o

86. Jlanbl BekTopbI d{2;—4;3}u h{-3;2;1}. Haiixure KoopauHaThl BekTOpa ¢ =i +b .

N it
c{l;2:4}

@)

2
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N

87. Nanbl Touku A(2;3;—1) u B(4;1;,—1) . Pa3noxurte BeKTOp AB 10 KOOPAMHATHBIM
BEKTOpPaM

2) AB=-2i +2]—k.

O 5
5 6 AB =27 -2j +
o o AB=20-2].
o 1) AB =27 +2]

88. lanbl BekTopb d{l;-3;—1}n b{-1;2;0}. Haiixnre KoopaunaTsl BekTOpa ¢ =i +b .

¢{-1;0;-1}

o ;
o closlf.
o Clo-1-1},
o o1y

4.2.3.10. MHOTOIpAaHHUKH M TeJIa BPALLICHUS

Tecm:

1. Tlaomans moBepxHocTH Ky0a paBHa 18. Haiinurte ero nuaroasns.
e 3
2. O0beMm ky0Oa paBen 8. HaliinTe njiomaab ero noBepxXHoOCTH.

e 24

3. Ecau xaxpaoe pedpo Kyda yBeJn4uTb HA 1, TO ero mJIomaab NOBEPXHOCTH YBEIHYNTCS
Ha 54. HaiinuTe pedpo ky0a.

o 4

4. Bo cK0JIbKO pa3 yBeJUYUTCS 00beM Ky0a, ecJid ero pedpa yBeJMYnuTh B TPH pa3a?

e 27

5. JmaroHanasb Ky6a paBHa Vv12. Halizure ero odobem.

o 3
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10.

11.

12.

13.

14.

15.

16.

17.

O6bem Ky6a pasen 24+/3. Haiigure ero 1naroHais.

6

Eciu ka:xxnoe pedpo ky6a yBein4uth Ha 1, To ero o0bem yBeanuntcs Ha 19. Haiinure

peodpo KkyoOa.
2

Bo ckoibKO pa3 yBeJIMUHMTCH IUIOIIAAb IOBEPXHOCTH Ky0a, eciiu ero pedpo yBeJM4YUuTh

B TpH pa3a?
9

Junaronauan ky0a papHa 1. Halizute niomaab ero noBepxHocTu.

2

ILnomans noBepxHocTu Kybda pasHa 24. Haiigure ero odonem.

8

O0bem oxHOro KyOa B 8 pa3 6oJbuIe 00bema Apyroro kyoa. Bo ckosbko pa3 miomanb

NOBEPXHOCTH NePBOro Kyda 0oJiblIe NJIOIAAM NOBEPXHOCTH BTOPOro Ky6a?

4

/IBa peOpa npsiMOyroJibHOI0 MapaJiie/ienuneaa, BLIXOAsSIINE U3 0HOI BepIINHbI,
paBHbI 3 U 4. [l10maab NOBEPXHOCTH 3TOr0 napaJsuiejenunena pasia 94. Haiigure
TpeThe pedpo, BLIXOAsIIIee U3 TOI e BepIIUHbI.

5

/IBa peOpa npsiMOYroJIbHOI0 NapaJuiesenumnea, BbIX0AsMe U3 0HOI BepIINHbI,
paBHbI 1, 2. Ilnomaas noBepxHocTu napajuiesnenunena pasia 16. Haiiqure ero
JANATrOHAIb.

3

IInomaab rpanu NpsAMOYroJLHOIrO NapaJsuiesaenunena pasia 12. Peopo,
NepneHAuKYJIsIpHOe 3TOM rpany, pasHo 4. Haliaure 00beM mapajuienenumnena.

48

O0beM NpsIMOYToJIBHOTO apaJsiejenunena pasen 24. Oqno u3 ero pedep pasHo 3.
Hajiaure miiomaab rpany napaJjuiesenumnena, neprneHanKyaspHoil 3ToMy peodpy.

8

O0beM npsIMOYToJILHOTO napaJuienenuneaa pasex 60. Iliomanb 0aHoI ero rpaHu
paBHa 12. Haiinure pedpo napanJesenumnena, nepneHIuKyJIsApHOe 3TOH I'PaHH.

5

/IBa peOpa npsiMOyroJibHOT0 nmapaJiiesienuneaa, BHIXOASIINE U3 0JHOI BepIINHbI,
paBHbI 2 1 6. O0bem napasuienenunena pased 48. Haiinure Tperne pedpo
napaJulesienuineia, BbIXoAs1Iee U3 TOH e BepUIUHbI.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

4

Tpu pedpa npsAMoOyroabHOro napasuiejenuniena, BbIXOAfAIIMe U3 OJHOH BepPIIMHbI,
paBHbI 4, 6, 9. Haiiiure pedpo paBHOBEJIMKOI0 eMy Ky0a.

6

/IBa pedpa npAMOYroJIbHOTO NapaJijiesenumnena, BLIXOAsIHe U3 0JJHOH BepIIUHbI,
paBHBI 2, 4. Jlnaronajs napajiesenunena papua 6. Haiiqure oobem
napaJuieJienuinesa.

32

/Ba pedpa npAMOYroJIbHOTO NMapaJijiesenumnena, BLIXOAsIHe U3 0JHOH BepIIUHbI,
paBHBbI 2, 3. O0bem napasienenunena pased 36. Haiinure ero nmaronadns.

7

/IBa peOpa npsiMOyroJibHOI0 NMapaJiie/ienuneaa, BLIXOASIINE U3 0HOI BepIINHbI,
paBHbI 2, 4. /luaronajb napajuiejienunena pasia 6. Haiiinre miomaab NoBepXHOCTH
napaJJjesenumnena.

64

/IBa peOpa npsiMOyroJibHOI0 MapaJiie/ienuneaa, BLIXOAsSIINE U3 0HOI BepIINHbI,
paBHbl 1, 2. O0bem napasuiesienunena pasen 6. Haiigure njiomaab ero noBepxXHocTH.

22

B cocyn, umeromuii gopmy npaBuJILHON TPEYroJbHOM MPU3MbI, HAJIWIN BOAY. Y POBEHb
BoabI JocTuraer 80 cm. Ha kakoii BbicoTe Oy1eT HAX0AUTHCSI YPOBEHb BO/bI, €CJIN €€
NnepeuTh B IPYroil TAKoM e COCy/l, Y KOTOPOro CTOPOHA OCHOBaHMSA B 4 pa3a 0oJblue,
yeM y nepBoro? OTBeT BhIpa3uTe B CM.

5

HaiinuTe niiomaas 00K0BO# NOBEPXHOCTH NMPABHIbHON 11ECTHYT0JbLHOH NPU3MBbI,
CTOPOHA OCHOBAHHUSI KOTOPO# paBHa S, a BbicoTa — 10.

300

HaijinuTe njiomaas NOBEPXHOCTH NPAMOM NPU3MbI, B OCHOBAHMH KOTOPOH JICKUT POMO
¢ IMaroHaJasiMi, paBHbIMHU 6 1 8, 1 60K0BBIM pedpoMm, paBHbIM 10.

248

Haiinute 60xoBOE pedpo NpaBUIbHOM YeThIPEXYI0J1bHOM NMPU3MBbI, €CJIH CTOPOHA ee
OCHOBaHMs paBHa 20, a IuIomaaAb NoBepxHocTH pasHa 1760.

12

OcHoBaHHeM NPSIMOii TPEYTo0JbHOI MPU3MBI CJIYKUT NPSIMOYTOJIbHBIN TPEYrOJbHUK C
kareramu 6 u 8, 6oxkoBoe pedpo paBHo S. Hajligure 00beM Npu3Mbl.

120
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

OcHoBaHHEM NPAMOIi TPEYroJbHONW MPU3MBI CIIYKUT PAMOYTOJIbHBIN TPEYTrOJbLHUK C
KkaTeramu 6 u 8, BbicoTa npu3msbl paBHa 10. Haiiniure nuiomans ee noBepxXHoCTH.

288

IInomaab MoBepXHOCTH NPABWIBLHOM TPEyroJibHOM Npu3Mbl paBHa 6. Kakoii craner
IJIOLIA/Ib OBEPXHOCTH NMPHU3MBbI, €CJIM BCe €€ péopa yBeam4yarcs B TP pa3a, a popma
OCTaHeTCsl NpekHen?

54

OcHoBaHHMeM NPSIMOii TPEYT0JbHOI NMPU3MBI CJIYKUT NPSIMOYTOJIbHBIN TPEYrOJIbHUK C
kareramu S u 12, 60xoBoe pedpo npusmbl paBHo 8. Haiigure miiomaab 00KoBoi
MOBEPXHOCTH MPU3MBI.

240

OcHoBaHHeM NPSIMOii TPEYTOJbHOI NMPU3MBI CJIY:KUT NPSIMOYTOJIbHBIN TPEYroJbHHUK C
kareramu 9 u 40, 6oxoBoe pedpo npusmbl paBHo 50. Haiigure miiomaas 00K0oBoi
MOBEPXHOCTH MPU3MBI.

4500

OcHoBaHHeM NPSIMOii TPEYTOJbHOI MPU3MBI CJIY:KUT NPSIMOYTOJIbHBIN TPEYroJIbHUK C
kareramu 3 u 5. O0bem npusmsl paBen 30. Haiigure ee 6oxoBoe pedpo.

4

B npaBusabHo# TpeyroabHoi nupamuae SABC ¢ BepuinHO# S OMCCEKTPHUCHI
Tpeyroibunka ABC nepecekarres B Touke O. [Lnomaas Tpeyronbauxka ABC paBHa 2;
00beM nmupamuabl paBeH 6. Haiiinre nuimny orpeska OS.

9

B npasuabHoO# TpeyroabHoii nupamuae SABC Mmeaquanbl
ocHoBaHusi ABC nepecekarorcs B Touke O. Ilnomans Tpeyronibunka ABC paBna 9;
o0bem nmupamuabl pasen 6. Haiinure niuny orpeska OS.

2

B npasuabHO# TpeyroabHoii nupamuae SABC Mmeaquanbl
ocHoBanusi ABC nepecekarorcs B Touke O. Ilimomans Tpeyroibsunka ABC pasna 2;
o0bem nmupamuabl paseH S. Haiiaure nuny orpeska OS.

7,5
7.5

B npaBuibHOM TpeyroabHoi nupamuae SABC meauansl
ocHoBanus ABC nepecekarorcs B Touke O. Ilimomans Tpeyroibsunka ABC pasna 2;
0o0beM nupamuasbl paseH 4. Haiiaure namny orpeska OS.

6

B npaBuiabHO# YeThipexyrojbHoi nupamuae SABCD touka O — ueHTp
ocHOBaHus, S — BepuinHa, SO=15, BD=16. Haiinute 60xoBoe pedpo SA.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

17

B npaBuibHO# YeThipexyrobHoi nupamuae SABCD touka O — ueHTp
OCHOBaHuUs, S — BepuinHa, SB=13, AC=24. Haiinute 00xoBoe pedopo SO.

5

B npaBuibHoOI YeThipexyroJbHoi nupamuae SABCD Touka O — ueHTp
ocHOBaHus, S — BepuinHa, SO=8,BD=30 . Haiinute 60xoBoe pedpo SC.

17

B npaBuiabHoON YyeThipexyroJbHoi nupamuae SABCD Touka O — neHTp OCHOBaHMus,
S — Bepmiuna, SD=10, SO=6. Hajinurte nyiuny orpeska AC.

16

B npaBuibHOM YeThipexyroabHoil mupamuae SABCD Touka O — neHTp OCHOBaHMA, S —
BepmuHa, SO=12, BD=18. Haiizute 6oxoBoe pedpo SA.

10

OcHoBaHHMeM MUPaAMU/IbI SABJISIETCH NMPAMOYT0JLHUK co cTopoHavu 3 u 4. Ee 00beM
paBeH 16. HaiiguTe BbICOTY 3TOM MUPAMHU/IBbI.

4

HajiguTe 00beM NpPaBWIbHOM TPEYTroJbLHOH MUPAMU/bI, CTOPOHBI OCHOBAHUS KOTOPOM
paBHBbI 1, a BbICcOTa paBHa V3 .

0.25
0,25

Haiiaure BBICOTY NPABUJILHOM TPEYr0J1bHOM MUPAMU/IBI, CTOPOHBI OCHOBAHNSA KOTOPOi
paBHbI 2, 2 06beM paBeH /3.

3

B npaBubHON YeThIpexXyroJibHOM NMupaMu/ie BbICOTa paBHa 6, 00KoBoe pedpo paBHO
10. HaiinuTe ee 00LeM.

256

HaijinuTe niiomans 00K0BO# NMOBEPXHOCTH NMPAaBHIBHON YeTHIPEXyTroJbHON NMHPAMH/bI,
CTOPOHA OCHOBAHUSI KOTOPOii paBHa 6 M BbICOTA paBHa 4.

60

B nuauHaApHYecKoOM cocyie YPOBEHb KUAKOCTH Aocturaer 16 cm. Ha kakoii BbicoTe
Oy/aeT HAXOANTBLCSI YPOBEHb KHIKOCTH, €CJIN ee IepeJIMTh BO BTOPOii cocyl, AnamMeTp
KOTOPOro B 2 pa3a 0oJibiie nepBoro? OTBeTr BbIpa3uTe B CM.

4
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

O0bem nepBoro HWIMHAPA paseH 12 m3. Y BTOPOro HWJIMHAPA BLICOTA B TP pa3a
0oJiblIIEe, 2 PaAUYC OCHOBAHHMS — B /IBa pa3a MeHbIIIe, 4YeM y nepsoro. Haiigure o0bem
BTOPOro nujanHapa. OTBer aaiiTe B KyOMUYeCKHX MeTpax.

9

Paauyc ocHOBaHMS NMJIMHAPA paBeH 2, BbicoTa paBHa 3. HaliguTe miomaab 00K0BOI
MOBEPXHOCTH IIUJINH/PA, 1eJIeHHYI0 HA TT .

12

B uniamnaapuveckuii cocyx HaJIWJIM 6 Ky0. cM BoJbl. B BOay MOJIHOCTBHIO OTPY3UJIH
nerajib. [Ipy 3TOM ypoBeHb KHAKOCTH B cocyae yBeauuuwicsa B 1,5 paza. Haiinure
00B€M JeTanu. OTBeT BbIpa3uTe B KYyO.

3

JIInHA OKPY’KHOCTH OCHOBAHMSI IWJIMH/APa paBHa 3, BbicoTa paBHa 2. Hajigure
IJI0IIA/Ib 00OKOBOI MOBEPXHOCTH IMJIMH/PA.

6

Ilaomaaes oceBoro ceueHusi nnanHaApa pasua 4. Haiigure miomaab 60KoBoi
MOBEPXHOCTH IIUJIUH/APA, 1eJIEHHYIO Ha TT.

4

JlInHA OKPY’KHOCTH OCHOBAaHMS uJnHApa paBHa 3. [Lomaab 60K0BOI MOBEPXHOCTH
paBHa 6. HajliguTe BbICOTY HMJIMHAPA.

2

ITnomans 00K0BOI MOBEPXHOCTH HUJINHAPA PaBHa 27T, a AUaAMeTpP OCHOBaHuA — 1.
Hajigure BhICOTY HWJIHHAPA.

2

ITnomans 00K0BOI MOBEPXHOCTH LWJINHAPA paBHAZ2T , a BbicoTa — 1. Haiinure
AUaMeTpP OCHOBAHHUSI.

2

O0bem koHyca paBeH 16. Uepe3s cepequHy BBICOTHI IAPAJ/IeIbHO OCHOBAHHIO KOHYCA
MPOBEICHO CeYeHHne, KOTOpPOoe ABJISeTCH OCHOBAHMEM MEHbIIEro KOHYCa € TOM ke
BepuinHoii. Halinute 00beM MeHbIIET0 KOHYCA.

2

Bo ck0J1bKO pa3 yMeHbIIUTCS 00bEM KOHYCA, €CJIM €0 BbICOTAa YMEHbIINTCS B 3 pa3a, a
PaaMyC OCHOBAHMS OCTAHETCH MPEKHUM?

3

Bo cko0JIbK0 pa3 yBeIHYUTCH 00b€M KOHYCA, €CJIM PAJINYC €r0 OCHOBAHMS YBEJIUYUTCS B
1,5 pa3a, a BbICOTA OCTaHeTCS NPEKHEeH?

2.25
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

2,25

BbicoTra koHyca paBHa 6, oOpasyromasi papHa 10. Haiinure ero o0bem, 1eJIeHHbIH Ha TT.

128

Konyc nmosryyaercst npu BpaiieHuy paBHOOEAPEHHOr0 NPSAMOYI0JIbHOI'0
Tpeyroibunka ABC Bokpyr karera, papHoro 6. Haiizure ero o0bem, 1ej1eHHBI HA TT .

72

JIIMHA OKPY’KHOCTH OCHOBAHMS KOHYCa paBHa 3, oOpa3yromas pasHa 2. Haiinurte
IJI0IIAb 0OKOBOM NMOBEPXHOCTH KOHYCA.

3

Bo cko/ibKO pa3 yBeJIMUHUTCA IUI0IAAb OOKOBOH MOBEPXHOCTH KOHYCA, €CJIM €ro
o0pasyomasi ygeJnuuTcs B 3 pa3a, a paauyc OCHOBAHHS OCTAHETCS NMPeKHUM?

3

Panuyc ocHoBaHusi KOHYca paBeH 3, BbicoTa paBHa 4. HaiinuTe nuiomaab noaHou
MOBEPXHOCTH KOHYCA, IeJIEHHYIO Ha TT .

24

BeicoTa koHyca paBHa 4, a nuamerp ocHoBanus — 6. Haliaure o0pa3ymonyio Konyca.

5

BrbicoTa koHyca paBHa 4, a luiuHa o0pa3ywueil — 5. Haligure 1mamerp oCHOBaHUSA
KOHYcCa.

6

JluamMeTp OCHOBAHUSI KOHYCa paBeH 6, a 1JuHa oopa3ylomeii — 5. Haiinure BbicoTy
KOHYcCa.

4

Ilomans ocHOBaHMs KOHYca paBHa 167, BbicoTa — 6. HaiiguTe miiomaab oceBoro
cevyeHHs] KOHyca.

24

BebicoTa koHyca paBHa 8, a numHa oOpasyromei — 10. Haliaure mjiomaas 0ceBoro
CeYeHHsl ITOI0 KOHYyca.

48

J{uamMeTp OCHOBaHHUS KOHYca paBeH 12, a niimHa o0pasyromeint — 10. Haiigure nuomans
0CEBOI0 CEYECHH ITOr0 KOHYCA.

48

4.2.3.11 DjeMeHTbI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOATHOCTEM
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70.

74.

75.

Tecm:

KakoBa BepOAATHOCTb TOro, YTO NMpPU U3BATUU OOHOM KapTbl U3 KonoAabl B 36
JINCTOB UrPOK BbIHET KOPOSSA NUK?

V23
1/36
1/25
Va

.KakoBa BepoOAATHOCTb TOro, YTO NMpPU U3BATUU OAHOM KapTbl U3 Konoabl B 36

JINCTOB UIPOK BbIHET CEMepPKYy tIepHOI:"I macTtun?
1/22

1/16

Va

1/18

.KakoBa BepPOATHOCTbL TOro, 4YTO Ha OTKPbITOM Hayraa JnucTte OTKMUAHOro

KaneHaapa Ha ssHBapb okaxeTtcsi 10-e yuucno?
2
1/5

1/31
1/27

.KakoBa BepPOATHOCTb TOro, 4YTO Ha OTKPbLITOM Hayraga InUcTte OTKMAHOro

KaneHaaps Ha AHBapb oKaxeTtcs 32-e yucno?

B kopobke HaxopgATcAa 2 OGenbiX, 3 4YepHbiX M 4 KpacHbIX wWwapa. Hayrap
BblHUMaeTcA oAuH wap. Hantm BepoATHOCTb TOro, 4YTO BbIHYTbIA LIApP
YepPHbIN.

5/9
2/3

1/3
1

B kopoGke HaxoaAaTcsa 2 6enbix, 3 4YepHbIX U 4 KpacHbix wWwapa. Hayrap
BblHUMaeTCA OAUH Wap. HanTtu BepoATHOCTb TOro, YTO BbIHYTbIN Wap G6enbin
WUIIN YepPHbIN.

7/9
2/3
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(@]

76.

78.

79.

81.

1/3
5/9

B noTtepee yyactBytoT 100 6uneToB, cpeamn KOTopbiX 5 BbIMrpbIlWHbIX. Hayrag
6epyT oauH Ounetr. KakoBa BepoOATHOCTb TOro, 4TO B3ATbIA Owuner
BbIMIPbIWHbLIN?

4/5
V23
3/20

1/20

.BpOLIJeHbI ABe urparibHbleé KOCTW. Hantun BepPOATHOCTb TOro, YTO Ha nepBoﬁ

KOCTMW BbINario 4Y1crio 2, a Ha BTOpOﬁ He4YyeTHOe 4Yucno.

1/12

]

1/13

2/3

BpOLIJEHbI ABe urpanibHblé KOCTWU. Hantn BepPOATHOCTbL TOro, 4YTOo Ha nepBoﬁ
KOCTM Bbinano 4YeTHOe 4YUCJio, a Ha BTOPOU KpaTHOEe TpeM.

1/9

1/6
2/9
1/3
M3 nonHoro HaGopa AOMMHO, He NAAs, U3BMEKalT ABe KocTAwkU. Hantm

BEepPOATHOCTb TOro, 41O Ha Ka)KAOﬁ N3 KOCTAWEeK OoAdHa nNOJIOBUHKaA 6y.qu
«NYyCTOMY.

11/33
2/5
4/19

1/18

.Hantn BepoATHOCTbL TOro, YTO B pe3yfibTaTe OQHOro GpocaHusa UrpanbHOW

KOCTU BbiNagaeT Yncro, oTrin4yHoe ot 1.
1/6

1/3

1/12

5/6

HanTn BepoATHOCTb TOro, YTO Hayrag BbiHyTas U3 MONMHOro Habopa AOMMHO
OiHa KOCTb OKaxeTcs He ayonem.

0,75
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82.BepoATHOCTbL NonagaHMA MA4Ya B KOP3UHY, OPOLUEHHOro OAUH pa3 HEKOTOPbIM
6acketrbonucrtom, pasHa 0,4. Hantn BepoATHOCTbL TOro, 4Tto, 6pocmB MAY B
KOP3WUHY, 3TOT 6ackeTooNUCT NpoMaxHeTcs.

e (0,6

83.Hayrag HasbiBaeTcA OOHO M3 MNepBbIX TPUHaALATU HaTypanbHbLIX 4Yucen.
PaccmaTtpuBaroTca coObiTUA: A — Ha3BaHHOE 4YMCIO ABMAETCA YeTHbIM; B —
Ha3BaHHOE YUCNO KpaTHoe TpeM. YCTaHOBUTb, ABMNAKTCA Nu cobbitua A u B
He3aBUCUMbIMM.

® He aBndtoTcA

84.BepOATHOCTb BbIUrpbIlla HA HEKOTOPOM OupXe B TeYeHue Kaxporo u3 ABYX
¢ukcupoBaHHbIX AHen paBHa 0,3. Hautn BepoOATHOCTbL TOro, YTO Ha 3TOM
OupKe BbIMIpbIWN MPOU3OUAYT B KaXAbIA U3 3TUX ABYX AHEWN.

e (0,09

85.BepoATHOCTb BbIUrpbIlla HA HEKOTOPOM OupXKe B TeYeHue Kaxporo u3 AByX
¢ukcupoBaHHbIX AHen paBHa 0,3. HauTm BepoOATHOCTbL TOro, YTO Ha 3TOM
OupKe ABa 3TUX AHA He OyAeT BbIUrpbIlLen.

e 0,49

86.BepoATHOCTbL BbIUrpbIlla HA HEKOTOPOM OupXKe B TeYeHue Kaxporo u3 AByX
¢ukcupoBaHHbIX AHen paBHa 0,3. HauTn BepoOATHOCTbL TOro, YTO Ha 3TOM
OupXKe BbIUIPbILWK NPOU3OMAYT XOTA Obl B OAMH U3 ABYX (PMKCUPOBAHHbIX
OHEewn.

e (0,51

87.[0Ba cTpenka He3aBMCUMO ApPYr OT Apyra CTPensaloT No MULLeHU. BepoaTHOCTb
nonagaHus NO MULLUEHU Yy NepBoOro ctpeska pasHa 0,65, y BToporo pasHa 0,8.
Hantn BepoATHOCTbL TOro, YTo XOTA Obl OAMH W3 CTpPernkoB nonaget no
MULLEHM.

e (0,93

88.[1Ba cTpenka HesaBMCUMO ApPYr OT Apyra CTpensT no muweHu. BepoaTHocTb
nonagaHnMsl NO MULLEHU Yy NepBoOro crpesika pasHa 0,65, y Btoporo pasHa 0,8.
HanTn BepoATHOCTb TOro, YTo XOTA Obl OANUH NPOMaXHETCA.

e 0,48

89.BepoATHOCTbL TOro, YTO flamMrnoyka B JIIOCTPe Neperoput B TeveHue ropaa,
paBHa 0,3. Cuurtas, 4YTO Kaxpass U3 OBYX TaKuMX JlamMno4vek B nKOCTpe
neperopaeT He3aBUCUMO OT APYron, HAUTU BEePOSATHOCTb COOLITUS B TeYeHue
roga He neperopuT XoTsA 6bl O4HA NamnoYka.

e 0,91

90.CKonbKO pasnuyHbIX ABY3HAYHbIX 4Yucen C pasHbiIMU uUupamMm MOXHO
3anucatb, ucnonb3ya undpbl 4, 51 6?

® 6
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91.CKONMbKO pasfinyHbIX ABY3HA4YHbIX 4Yucen C pasHbIMU uucdppaMmm MOXHO
3anucatb, ucnonb3aysa undcpsl 6,7, 8 n 9?

e 12

92.CKONbKO pasfiMyHbIX ABY3HA4YHbIX 4Yucen ¢ pasHbiIMM uUucdppamm MOXHO
3anucatb, ucnonb3aya undgpsi 0, 3, 5n 7?

e 9

93.CKONbKO pa3nM4HbIX TPEX3Ha4YHbIX YMCENT MOXHO 3anMcaTb C NOMOLWbIO LUndp
8 n9?

e 8

94. CKONbKO pasfinyHbIX TPEeX3HAYHbIX YMCEeN MOXHO 3anucaTb C NOMOLLbIO uudp
0ns5?

° 4

95.CkonbKo Pa3nnYvHbIX qublpeXGyKBeHHblx CJ1068 MOXHO 3anucatTb C NOMOLWbIO
OYKB «N» U «a»?

® 16

96.CkonbKo Pa3nnYvHbIX qublpeXGyKBeHHblx CJ108 MOXHO 3anucatTb C NOMOLWbIO
OYKB «LW», «a» U «N»?

e 31

97.MyTewecTBEeHHNK MOXET nonacTb M3 NyHKTa A B NyHKT C, npoexaB 4epe3
nyHKT B. Mexxay nyHktamu A n B umeroTca Tpu pasnuyHblie AOpOru, a Mexay
nyHktamm B mn C - 4eTbipe pasnuyHble aoporu. CKonbKo cyuiecTByeT
pa3nuyHbIX MapwpyToB Mexay nyHktamu A un C?

e 12

98.4YT106bI NONactb M3 ropopsa M B ropoa K, HyXXHO npoexaTb 4vepes3 ropoa H.
Mexay ropogamu M n H umerotca 4 asrogoporu, a us ropopa H B ropoa K
MOXHO nonacTtb NuMb6o noesgom, nNuM6o camornetoM. CKONbKO cylecTByeT
pa3nuyHbIX cnoco6oB aobpaTbesa us ropoga M B ropoa K?

e 8

99.CkonbkumMmn crnoco6amm MOryT 3aHATb o4epenb B LWKONbHbIM Oycder 5
y4yawmxca?

e 120

100. Hawntwu 3Ha4yeHwme Ps.

® 5040

101. Hawntwm 3Ha4yeHwme Ps.

® 40320
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102. CKoOnbKuMM cnocobamm MOXHO paccaguTb YeTBEpPbIX AeTen Ha YeTbipex
CTYyNnbsiIX B CTOJIOBOW AieTCKOro capa?

o 24

103. CKonbKumMu cnocob6amMu MOryT 3aHAITb MecTa 5 y4yalmxcs Knacca 3a natbio
OAHOMECTHbIMU NapTamun?

e 120

104. CKONbKO pasfM4HbIX MATU3HAYHbLIX YUCEN, He coAepXaluX OAUHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uudcp 1, 2, 3, 4, 5 Tak, 4TOObLI NepBoun
O6bina undpa 4?

o 24

105. CKONbKO pasfMU4HbIX MATU3HAYHbLIX YUCEN, He coAaepXaluX OAUHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uudcp 1, 2, 3, 4, 5 Tak, 4TOObLI NepBoun
Obina yudpa 2, a nocnegHen — uudpa 4?

® 6

106. CKONMbKO pa3fuyHbIX MATU3HAYHbIX YUCEN, He coAepXXaluX OAUHAKOBbIX
uncdpp, MOXHO 3anucatb ¢ nomowbi undp 1, 2, 3, 4, 5 TaK, 4YTOObLI
nocneaHumu 661nu uncpsl 1 M 2, pacnosnoxeHHble B NOO60M nopsake?

e 12
107. HawnTu 3Ha4yeHue BbipaxKeHus
o 23

o 25
o 36

32!
31!

e 32
108. HawnTu 3Ha4yeHue BbipaxKeHus
o 181

o 192
o 236

141
12!

e 182

109. HawnTu 3Ha4yeHue BbipaxKeHus %
e 3/7

o

o 5/7

o 1/7

- 11!
110. HawnTu 3Ha4yeHue BbipaXXeHUs —

912!
® 55

o 22
o 33
o 45
111. BbIYUCANTB A}
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e 5§

112. BblUMCRUTb AZ
e 12

113. BbluMcnuTb A¢
e 720

114. BbluMcnuTb Aj
® 336

115. CKonbkKuMuM cnocobamm pana yvactus B KOHdepeHUuMM u3 9 uyneHoB
Hay4YHoOro o6uecTBa MOXHO BblOpaTb YeTBepbIX CTYAEHTOB?

® 126

116. CKONbKO pa3nuyHbIX aKKOpAoB, coaepXawumx 3 3ByKa, MOXXHO obpa3oBaTb
13 12 KnaBuLW OAHOMN OKTaBbI?

e 220

117. B nomeweHun 16 namn. CKONbKO cyllecTByeT BapMaHTOB €ro ocBeLieHus,
ecrnvu O4HOBPEMEHHO AONXHbl cBeTUTLCA 14 namn?

e 120

118. Ha nnockoctun otMe4yeHo 13 To4yeK, NpUuYeM HUKaKue 3 U3 HMUX He nexaT Ha
oaHOM nNpsAMon. CKONbKO pa3fiM4yHbIX OTPE3KOB MOXHO NOCTPOUTb, COeaUHAS
3TU TOYKM NonapHo?

e 78

119. Ha okpyXHOCTK oTMeu4YeHO 12 TouyeK. CKONbKO pa3nnyHbIX TPEeyrofibHUKOB C
BepwMHaMU, BbIOPAHHBIMU U3 3TUX TOYEK, MOXHO NOCTPOUTL ?

e 220

120. HaiiTi 3HaveHue C;
e 6

121. HaiTi 3HaveHue C3
e 21

122. HaiTu 3HaveHue C3
® 56

123. HaiTi 3HaveHue Cj,
e 10

124. HaiiTu 3Ha4YeHue, NpeABapuUTenbLHO ero ynpoctus Cis + Ci3
® 105
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4.2.4. KonTpoJbHbIe padoThI N0 pa3jaejiam

4.2.4.1 Crenenu u kopHu. CreneHHasi QyHKuust

Oopaszoseamenvusle pe3yromamul, nooaexcaujue npogepke (I1emMennol):
[1P6 01, ITP6 02, ITP6 03, ITP6 05, ITP6 06, TTPG 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, 1Py &, I1Py 18, I1Py 19.

Koumponwvnaa paboma 1

Bapmuanr 1
B 3amanusix 1-4 ykaxxute npaBUIbHBIA OTBET.
ITpu BbINOSHEHUH 3a1aHU 5-6 3aIMILNTE X0 PEIICHUS U ITOJTYYEHHbBIN OTBET.

V128

1. Haiigure 3Ha49eHMe YHUCIOBOTO BHIPAKEHMS: i/g

)<;  6)4; B2 1)

1 1 3
2. HaiiguTe 3Ha4eHHe YUCIOBOIO BhIpakeHus: 82:(8¢-92).

3 a\/g .
a) Va. 0) %; B) \/E; T) Ipyroi OTBeT.
2

3. YupocTuTe BhIpaKEHHE:

5

a3 _ a'%
T
4.Yrpocrute Boipaxcerne: 4”1
1
L 2 I L
3 3 3
) d; d; wma-l; pa Al

5. Pemnre ypaBHeHUS:
a) Vx+1=x-5 ; 0) V3x—1—+vVx+2=1.

6. Pemnte HepaBeHcTBA:

a) Vv4—-2x=>3; 6) Vvx+15>5-—x.
Bapuanr 2

B 3ananusx 1-4 ykxakure npaBUIBHBIN OTBET.
[Tpu BbINOSTHEHUH 3a/1aHU 5-6 3aNUIINTE X0 PEIICHUS U MOTYYEHHbIN OTBET.

/128

1. HaiiguTe 3HaueHHe YHCIOBOIO BBIPAKCHUA: %

a)3; 6)4: B)2: r - .

2 1 1
2. Haligute 3HaUeHWE YMCIIOBOTO BRIpakeHHs: 93 : ( 96 X 83 ),

)5 64 Bz r) LS.
Sa“\/g.

3. YopocTute BbIpaKeHHE:
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a) G‘/E; 0) %; B) \/E; ) Ipyrou OoTBeT.
1
a’- 25

1

6
4. Yupoctuts Bhipaxenne: @0 TS

1
1 1 1 1
a)a3; 6)616-5; B)ag—S; 1a)t216+5‘
5. Pemnre ypaBHeHus:
a) V2x—1=x—2; 6) VI2+x—vV1—-x=1.
6. Pemute HepaBeHCTBA:
a) V4 —2x<2 ; 6) Vx — 3 >x— 5.

4.2.4.2 Tloka3areabHasi QyHKIUs

Oopaszoeamenvhule pe3yivmamel, nooaeHcauiue nposepke (j1emenmot):
ITP6 01, ITP6 02, ITP6 03, ITP6 04, T1P6 05, ITP6 06, T1P6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

Konmponvnaa paboma 2

Bapuanr 1
B 3ananusx 1-4 yxakure npaBUIBHBIN OTBET.
[Tpu BbIIOSTHEHUH 3a1aHU 5-6 3aIUILINTE X0 PEIICHUS U OTYYEHHbIN OTBET.

1. Cpasnure uncna 32 u 373

1)< 2)> 3)=  4) Henb3s CPAaBHUTE.
2. Pemte ypaBHenue 3'=9 :
H1; 2)2; 3)3; 4)-1.

3. Pemmre ypaBHeHnue 100™=10 :
1; 2)2; 3)0,5; 4)-1.

4. Pemnte HEpaBeHCTBO 2'<8 :
1) x<2; 2)x>2 3)x<3; 4)x>3 .

5. Pemnts ypaBHeHUs:
a) 32393 =2; 0) 25" +4x5% - 5=0.

6. Pemuth HepaBeHCTBA:

a) (z)7 = 1; 6) 9F - 2x3¥<7.

Bapmuanr 2
B 3amannax 1-4 ykaxute mpaBUIbHBIN OTBET.
IIpu BeIMOIHEHNN 3a1aHAN 5-6 3aIMIINTE X0/ PEMICHUS U MIOJYyYE€HHBIN OTBET.

1. Cpasnurte uncna 43 u 472
1)< 2)> 3)=  4) Henb3s CPABHUTH.
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2. Pemute ypaBHeHUE 2'=8 :
1)1; 2)2; 3)3; 4)-1.

3. Pemure ypaBHenue 25*=5 :
1; 2)2; 3)0,5; 4)-1.

4. Pemute HepaBeHCTBO 6°<36 :
1) x<2; 2)x>2; 3)x<3; 4)x>3 .

5. Pemnts ypaBHeHUs:

a) 472+ 41=5; 6) 9*-10x3*+9=0.

6. Pemuth HepaBeHCTBA:

a) (%)X-5 <1; 6) 25% < 6x5%—5.

4.2.4.3 Jlorapu¢pmsbl. Jlorapupmuyeckas pyHKumus

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (I1emennol):
I1P6 01, ITP6 02, ITP6 03, TTP6 04, ITP6 05, TTP6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

Koumponwvnuas paboma 3

Bapuanr 1
B 3ananusx 1-4 yxakure npaBUIBHBIN OTBET.
IIpu BeINOSHEHNN 3a1aHAN 5-7 3alUIINTE XOJ PEIICHMS U OJYyYECHHBIN OTBET.

1. Beruuciure logs8 :
DL, 2)2 3)3; 4)4.
2. Bvruucnure 10g381—1:
1) -4, 2)-3; 3)-2; 4)-1.
3. Berunciure  2319%,%
1) 81; 2)27; 3)9; 4)8.
4. Bpruucnute logi224 - login 2 :

1) 5; 2)2; 313 4 1.

5. Pemnts ypaBHeHUs:
a) log 2(3x +1)=3; 0) log,(4 —x) +log,3 =1
B) log3x + 4log,x — 5 = 0.

6. Pemnth HepaBeHCTBa:

a) log3(4-2x) > 1; 6)logp,7 (4x-2) < logo,7 (3x+1).
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Bapuanr 2
B 3amannsax 1-4 ykaxute npaBUWIbHBIN OTBET.
[Ipu BBIMOTHEHUH 3aJIaHUI 5-6 3aUIIKMTE X0 PEUICHUS U TTOJTyYEHHbIA OTBET.

1. Beruucioure logs81 :

1 2)2; 3)3; 4) 4.
2. Beruuciaure log4% :

1) -4; 2)-3; 3)-2;  4)-1.
3. Boruucnure 32853

1) 81, 2)27, 3)9; 4)12.
4. Berancnute logs 15 —logs 5.

1)5; 2)2; 3) 13; 4) 1.
5. Pemnte ypaBHeHuUs:
a) logs5(2x-4)=2 ; 0) loge (7—x)+loge 2=1,;
B) logix — 2logsx—3 = 0.
6. Periuth HepaBeHCTBa:

a) log4a(5-2x) =21, ©0) logp5(3x+2) < logo,5 (x—1).
4.2.4.5 OcHoBbI TpUroHomMerpun. Tpuronomerpuyeckne GyHKunu

Oopaszoeamenvhule pe3yivmamel, nooaeHcauiue nposepke (yiemenmot):
ITP6 01, ITP6 03, ITP6 05, ITP6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

Koumponvnas paooma 4

Bapmuanr 1
B 3ananusx 1-4 yxaxkure npaBUIBHBIN OTBET.
IIpu BeINOSHEHNN 3a1aHAN 5-7 3alUIINTE XOJ PEIICHUS U OJyYECHHBIN OTBET.

1.Beraucnure sin 30°

DS 21 HZ 42

2. Haiigute 3Hauenue Beipaxkenusd 2 sin 30° + 6 cos 60° — 3ctg30° + 9tg30°
1)4; 2)-4; 3)6; 4) 42
3.Ynpoctute cos(m — a) cos(2m — a) + cos?a, ucnons3ys GopMyIbl IPUBEIEHUS
1. 2cosa; 2)1;3)0; 4)2sin%.
4. Onpenenute 3HaK Bepaxenus: sin110°- cos 110°.

)+ 2) -

5. Ilo 3ajaHHOMY 3HAYEHHIO TPUTOHOMETPUUECKON (QYHKIIMYU, HAWTUTE 3HAUCHUE CIg
. 3
o, ecnu sin 0=0,8 u 5< o<T.
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6. Pemmute ypaBHEHME:!
a) cos3x+cosx=0; 6)sin2x+§sin2x=0.

. 1
7. Pemute HepaBeHCTBO: (Sinx + cosx)? > 5

Bapuanr 2
B 3amanusax 1-4 ykaxute npaBUIbHBIN OTBET.
[Ipu BBIMOTHEHUH 3aJIaHUI S-7 3aUIINTE X0 PEUICHUS U TTOJTYUYEHHbIA OTBET.

1. Beraucmure cos 30°:
D05 2132 4~
2. Haiinure 3Hauenue BeipakeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°:
D4, 2)—4; 3)6; 4)5
3. VYnpocrure sin(r — @) cos (g — a) + cos?a , ucnonb3ys GOpMyJIbl IPUBEICHUS
1) 2cos?a;  2)1; 3)0  4)2sin’o.

4. Omnpenenure 3HaK BeipakeHus: sin100°- cos 100°
1) +; 2)-.

5. Ilo 3amaHHOMY 3HAYEHHIO TPUTOHOMETPUUECKON (DYHKIMU, HAWIUTE 3HAUCHUE /g O,
i
eci cos 0= 0,8 u 3 <a<m.

6. Pemure ypaBHeHue:
a) sinSx+sin3x=0; 6) cos*x+3sinx=0.

. V2
7. Pemute HepaBeHCTBO:  (COSX - sinx)?> 5 -

4.2.4.6. IlponzBoaHas pyHKIMHU, €€ IPUMEHEHHE

Oopaszoeamenvhule pe3yiomamol, noodaexcauiue nposepke (3j1emenmot):
[1P6 01, TTPG 04, ITP6 06, ITPG 14.

[TPy 01, TTPy 06, I1Py 07, ITPy 08, ITPy 09, [TPy 10, ITPy 11, [1Py 18, 1Py 19.
Koumponvnas paooma 5

Bapuanr 1
B 3ananusx 1-4 yxaxkure npaBUIBHBIN OTBET.
[Tpu BbINOSTHEHUM 3a1aHUN 5-6 3aNUIINTE X0 PEIICHUS U MOTYYEHHbIH OTBET

1. Haiimure £/ (4), ecim f(x) = 4/x — 5

1)3; 2)2; -1, A1
2. YkaxwuTe npousBoanyto Gynkmuu g(x) = x% + cosx
1) 2x + sinx; 2) 2x — sinx 3 )g + sinx 4)2 — sinx

3. YpaBHeHue kacatenbHON K rpaduky QyHKIUU y = i—: B TOYKE ¢ abcrmccon

X() = -3 UMeeT BUL;

1) y=T7x+13; 2) y=Tx+15; 3) y=-7x+15; 4) y=-Tx+13.

4. Teno ABMXETCS MO MPSMOM Tak, YTO paccTosiHue S (B METpax) OT HEro /0 TOYKU B 3Toi

MpSIMON M3MEHSIETCS 110 3aKOHY  S(7) =32 12t +7 (t —BpeMs NBWKEHHs B CeKyHIax). Uepes
CKOJIBKO CEKYH]I I10CJI€ Havajia IBU’KEHUsI MIHOBEHHAsi CKOpPOCTh Tela OyzaeT paBHa 72 m/c:
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1) 16; 2)15; 3) 14; 4)13
5. Haiinute HauMeHbIIee 3Ha4eHue QyHKIMA y =X — 75x +5 Ha otpeske[0; 6]
6. Uccnenyiite pynkumo y = x* —2x? - 9 u moctpoiite eé rpaduk.

Bapmuanr 2

B 3amanusix 1-4 ykaxkute npaBUIbHBIA OTBET.
[Tpu BbINOSTHEHUH 3a1aHU 5-6 3aIMILNTE X0 PEIICHUS U ITOTYYEHHbBINH OTBET

1. Haitnure £/ (16), ecmu f(x)=8vx — 3

1)3; 2)2; 3)-1; 4) 1.
2. YKaXuTe MPOU3BOAHYIO (HYHKINU g()c)=)c2 “sinx.
1) 2x+cosx; 2) 2x-cosx; 3) 3) >+ cosx 4) 5

3. YpaBHeHHe KacaTelbHON K rpaduky QyHKIUU y = g B TOYKE ¢ abcruccon
X( = -3 UMeeT BUL;
1) y=-5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+2.
4. Teno ABMKETCS MO MPSMOM TakK, YTO PACCTOSIHME OT HAYaJbHOW TOUKM HU3MEHSETCS IO
3akony S(¢)=t+ 0,42‘2 -6 (M), roe ¢ —BpeMs ABWXKEHUA B ceKyHnax. Haitnure ckopocts Tena
yepe3 10 cekyHa mocne Hayana JIBHXKEHUS :
1)10;2)9; 3)8; 4)7.

5. Haiinure Hanbosnbiiee 3HaueHne QyHKIUU y= x> —27x +19 Ha OTpe3Ke

[ -4;0].

6. Uccnenyiire pyukumio y = x* — 3x? +12 u nocrpoiite eé rpadux.

4.2.4.7 IlepBooOpa3Hasi QyHKIUH, e¢ IPUMECHCHUE

Oopaszoeamenvhule pe3ynomamol, noodaexcauiue nposepke (3jiemenmot):
[1P6 01, TTPG 04, ITP6 06, ITPG 14.
[1Py 01, ITPy 06, I1Py 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, I[TPy 18, ITIPy 19

Koumponwvnaa paboma 6

Bapmuanr 1
B 3ananusx 1-4 yxakure npaBUIBHBIN OTBET.
IIpu BeINOSHEHNN 3a1aHAN 5-7 3alUIINTE XOJ PEIICHMS U OJyYECHHBIN OTBET.

1. Vkaxute pyHkuuio, st Koropoil F (x) = 4sin X - X sBisieTcs epBoOOpa3HOM:

a)f(x)=4sinx -1; B) f(x)=4cosx—1;
0) f(x)=4sinx — 2x ; r) f(x)=4cosx — 2x.
2. Boruncnute f_ll x®dx:
a) 1/7; 0)2/7; B)2/6.

3. Beruncnute I/IHTeraHIfol(x + 3)dx:
a) -2; 0) 0; B) 7/2.

Y
4. Boraucaure [z cos x dx:
2

a) l; 0)-1; B) 0.
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5. Haitmure ana gysximn f(x) = 9x2-16x nepBoo6pasHyo, rpaguk KOTOPOii IPOXOJUT Yepes
Touky M (1;-2)

6. Haiimure momans Gurypsel, orpaHuueHHON TpadukomM GyHKIIUHA

y=(x+1)?, mpsimpiMu Xx=-2 u x= 1, u ocbto OX.

Bapuanr 2
B 3amanusix 1-4 ykaxxute npaBUIbHBIA OTBET.
IIpu BINOIHEHNN 3a1aHUN 5-7 3aIUILUTE XOJ PEIICHMS U I0Jy4YE€HHBIN OTBET.

1. Vkaxure Qynkuto, s kotopoit F (x) = 19sin X + X siBisieTcst IepBOOOpa3HOIA:
a)f(x)=19sinx +2x; B) f ( x ) = 19cosx + 2x;
0) f(x)=19cosx +x; r)f(x)=19sinx +x .

2. BBIYMCINTE MHTErPAIL: foz x%dx:
a) -4; 0) 0; B) 8/3.

3. Beruuciure f_ol 3x?%dx:
a) l; 0) 1/3; B) -3.

4. Beruuciute uaTerpan | On sin x dx:
a) 0; 0)-2; B) 2.

5. Haiinure nns pyukuuu f(x) = 8x°+4x nepsooOpasHylo, rpadgyk KOTOPOi IIPOXOAUT uepes
touky M (1;-3)

6. Haiinure rutomanp Gurypsl, orpaHideHHON rpadukoM (pyHKITHH
y=(x+2)%, npsambiMu x=-3 u x= 0, 1 ocbio OX.

4.2.4.8. IIpsaMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

Oopaszoeamenvhule pe3yiomamol, nodaexcauiue nposepke (j1emenmot):
[1P6 01, TTP6 09, ITP6 11, TTP6 12, TTPG 14.
[TIPy 01, ITPy 14, IIPy 15, ITPy 16, ITPy 18, ITPy 19.

Koumponvnas paooma 7

Bapmnanr 1
B 3amanusx 1-4 ykaxute npaBUIbHBIN OTBET.
ITpu BbINOSHEHUH 3a1aHUI 5-6 3aIMIINTE X0 PEIICHUS U ITOITYYEHHBIN OTBET.

1. Ecau aBe npsiMble NapajlieJibHbI TPeThei, TO OHH ...
A) CKpenmBarTCst MEXIy COOOM;

b) napannensHbl MEXIy COOOM;

B) nepecekaroTcst Mmexay coOoi;

') He mapanenbHBI MEXTY COOOH.

2.IIpsiMasi ¥ IJIOCKOCTh HA3BIBAKTCS NMaPaLIeIbHBIMH, €CJIM OHH. ..
A) UMEIOT OJHY OOIIYIO TOUKY;
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b) He umerot o6mIel TOUKY;
B) umeroT aBe o0IMEe TOYKH;
I') umeroT Tpu 001IKE TOYKH.

3. Eciid IJI0CKOCTH NMPOXOAUT Yepe3 NPAMYI0, NapauleJIbHYIO IPYroi NJI0CKOCTH, U
nepeceKaer 3Ty IJIOCKOCTh, TO JINHHUS NepecevyeHnsl MJIOCKOCTEH ...

A)napaienbHa JaHHOU MPSMOM;

b) ckpenuBaercs ¢ qaHHOM NpsIMOi

B) He mapayienpHa JaHHOM MPSMON;

I') napasuienpHa 1aHHOM MJIOCKOCTH.

4. Eciin npsimas ..., TO 3Ta npsiMasi NepHeHAUKYJISIPHA JaAHHOHU IVIOCKOCTH.

A) nepneHauKyJspHa KaKJ0M U3 IByX CKPELIUBAIOIUXCS IPSAMBIX;

b) neprienuKyspHa Kax10i U3 IBYX IEPECEKAIOLINXCS MPSMBIX, JIEKAIUX B 3TOM IJIOCKOCTH;
B) He nepnienauKynsgpHa Kaxa0i U3 2 nepecekarouxcs NpsMbIX, JIekKaluX B 3TOH MJI0CKOCTH;
I') neprieHuKyIIpHA KaX10M MPSAMOIA, JeKalieil B 3TOM MJI0CKOCTH.

5. Konuel otpeska AB He nepecekaroniero miockocTb, y/1ajJeHbl OT Hee Ha paccTossHuu 7,4 M u
2,6 M. Haiimure paccrosinue ot cepenrHbl M otpeska AB 110 3TOi# IIIOCKOCTH.

6. ITepexknanuua AIMHOM 8 M CBOMMH KOHIIAMH JISKUT Ha IBYX BEPTUKAIBHBIX CTOJI0AX BBHICOTOM
3 M u 7 M. KakoBo paccTosiHrEe MEX]ly OCHOBaHUSIMH CTOJIOOB?

BapuanT 2
B 3apanusax 1-4 ykaxute npaBUIbHBIN OTBET.
[Tpu BeIOTHEHUHU 3ajaHUI 5-6 3aUIINTE X0/ pEILIEHHs U TOTY4YEHHBINA OTBET.

1.Ecan npsimasi mapaJjuie/ibHa IJIOCKOCTH, TO 3TA NPAMas ...Jil000H NPsAMoii, Jexxkaieil B
3TOM MJIOCKOCTH.

A) mapannenbHa U COBIAAAET C

b) ckpemuBaercs;

B) napanensHa uiu CKpenuBaeTcs c;

I') mapannensHa.

2.Ecau npsamasi napaJuiejibHa KaKkoii-Jin00 npsiMoi, ... , TO JaHHbIe NPSIMas U IUVIOCKOCTh
napaJulejbHblI.

A) He nexaiei B MI0CKOCTH;

b) nexarneii B mi1ockocTy;

B) He npunaexaiien miIoCKOCTH;

I') npunagexamnei NIoCKOCTH.

3. Ecin oaqHa U3 IBYX Napa/lIeJbHBIX NPSAMBIX NEPHEHANKYJISIPHA IVIOCKOCTH, TO ...
A) npyrast He IepIeHAUKYIISIPHA STON MIIOCKOCTH;

b) npyras napasienpHa 3TOH IIIOCKOCTH;

B) npyras He nepecekaer 3Ty MIOCKOCTb;

I') m npyras neprieHUKyJIsIpHA 3TOM MJIOCKOCTH.

4. Eciiu iBe npsiMble NeprneHAuKY/JISPHbI IIJIOCKOCTH, TO OHH ...
A) mepecekarTcs;

b) ckpemuBatorcs;

B) He nmapannenbHbl;
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I') mapaniensHBI.

5. Touka A 1€XUT B INIOCKOCTH, ToUKa B Ha pacctostnuu 12,5 cm ot 3Toi mockoctu. Haliaure
paccTostHUE OT cepeAnHbI 0Tpe3ka AB 10 MmiIockocTH.

6. Kaxoii JyiMHBI HY»KHO B3SITh MEPEKIIAAUHY, YTOOBI €€ MOXHO OBLIIO MOJIOKHUTH KOHIIAMH Ha J[BE
BEPTHUKAJIbHBIC OMOPHI BLICOTOM 4 M U 8§ M, TOCTABJICHHBIE HA PACCTOSIHUM 3 M OJHA OT APYrou?

4.2.4.9 KoopanHaThl 1 BEKTOPbI

Oopaszosamenvusie pe3yromamul, nodexcaujue npogepke (I1emMennol):
[1P6 01, ITP6 09, ITP6 11, ITP6 12, I1P6 13.
[1Py 01, TTPy 14, ITPy 15, TPy 16, TPy 17, I1Py 19.

Koumponvnaa paooma 8

Bapuanr 1

B 3ananusx 1-4 yxaxkure npaBUIBHBIN OTBET.
IIpu BeINOSHEHNN 3a1aHUN 5-7 3aIUIINTE XOJ PEIICHUS U I0Jy4YECHHBIN OTBET.

1.Kakast u3 nmepedncieHHbIX TOUeK JIeKUT B YOZ:
a) A (0;1;1);  6) B(1;2;0); B) C(-1;0;5); 1) D(1;1;2).

2. Touka M — cepeauna orpeska AB. Haitnure koopaunats! Touku B, ecnu A (1;3;-2), M (-
2:4;5):

a) B (-5;5;12); 0) B (3;5;8); B) B (-1;5;7); T') IPyTroi OTBET.
3. anbl Touka A(5;0;2) u Touka B(3;-4;6). HaiinuTte paccTossHrE MEXIY STUMUA TOUKAMU:
a) 3v3 ; 6) 42 ; B) 6; r) 3.

4. TTaner Touxn 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') Ipyroil OTBET.

5. KareTsl mpsIMOyTOJIBHOTO TPEYTOJIbHHUKA PaBHBI 5 ¢cM 1 6 cM . Haiinure mutomane npoekunn
ATOTO TPEYTrOIbHUKA Ha MJIOCKOCTh, €CIIH IJIOCKOCTh TPEYToJbHUKA HAKJIOHEHA K IIJIOCKOCTU
poekIuy 1oz yriom 60°.

6. I3 ToukH, OTCTOSIIEN OT MJIOCKOCTH Ha PacCTOSIHUU 4, IPOBEICHBI ABE HAKIIOHHBIE K
nockocTy 1oj yriom 45°. Haiiiute 1IMHBI HAKITOHHBIX.

7. CocTaBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOAIICH uepe3 TOUKy A U NepreHANKYIIpHON
npsimoit AB, eciu A (15 2; —3), B (4; 8; —6).

Bapmuanr 2

B 3amannax 1-4 ykaxute mpaBUIbHBIN OTBET.
IIpu BeINOSHEHNN 3a1aHAN 5-7 3alUIINTE XOJ PEIICHUS U MIOJyYE€HHBIN OTBET.

1.Kakas 3 nepeuncieHHbIX Touek JeKuT B XOZ:

a) A (0;-1;2);  6)B(1;-2,0);  B) C(0;0;5-1); r) D (1;1;3).
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2. Touka M — cepeauna orpeska AB. Haitnure koopauaats! 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); I') IpYroil OTBET.

3. Hanst Touka A(3;-1;0) u Touka B(2;4;1). Halinure paccrosiHre MEXy 3STUMH TOUYKAMH:
a) 5; 6)3V3 ; B) 2v/2; r) 9.

4. Jlanst Touxu A (5;0;7), B (3;1;8), C (4;7;-2). Haitnure 2- AB +4- BC :
a) (12;0;34); 0) (5;-40;21); B) (0;26;-38); ') Ipyroi OTBET.

5. CTopoHa paBHOCTOPOHHETO TPEYroJIbHUKA paBHa 4 cM . Haliaure muiomanb mpoeKIul 3TOro
TPEYTOJIbHUKA HA TUIOCKOCTh, €CIIH TUIOCKOCTh TPEYTOJIbHUKA HAKIIOHEHA K TUIOCKOCTH MPOSKIIUU
oz yriaom 30°.

6. 13 TOYKH, OTCTOAIIEH OT IJIOCKOCTH Ha paccTosiHUM 10, TpoBEEHBI ABE HAKIOHHBIE K
mockocTu 1oj yriom 60°. Haifaute cyMMy JUTMH HAKIIOHHBIX.

7. CocTaBbTE ypaBHEHHE INIOCKOCTH, TPOXOAIIECH Yepe3 TOUKY B u neprneHauKyasspHoil mpsiMoin
BC, ecm B (3; —2; 4), C (—2; 8; 19).

4.2.4.10. MHOTOIPAaHHUKH M TeJIa BPALLICHUS

Oopaszosamenvuble pe3yromamul, nooaexcaujue npogepke (I1emMennol):
[1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14.
[Py 01, ITPy 12, ITPy 13, TPy 14, [1Py 15, I1Py 16, I1Py 18, ITPy 19

Koumponwvnaa paboma 9

Bapuant 1

B 3amanusax 1-4 ykaxute npaBUIbHBIN OTBET.
IIpu BBINOSHEHUH 3a1aHUM S-7 3aIUIIUTE XOJ PELICHUS U TIOJIyYEHHBIA OTBET.

1. 12 — 310 yncno...
1) BepiIvH napasuienenunena;
2) p€bep mapauienenumnesa;
3) rpaHeil mapanenenunesaa.
2. 1unuHap HeJb3s TOIYYUTh BPALIEHUEM. ..
1) TpeyroiabHMKa BOKPYT OJTHOM U3 CTOPOH;
2) kBazipaTa BOKpPYT OJTHOM U3 CTOPOH;
3) npsAIMOYTOJIbHUKA BOKPYT OJHOM U3 CTOPOH.

3. IlepnenquKyJisip, ONYIIEHHBIN U3 BEPIIMHBI TUPaMUIbI HA TIJIOCKOCTh OCHOBAHUA,
Ha3bIBACTCS:

1) menuaHoii; 2) ocblo;  3) AMAroHAJbIO; 4) BBICOTOM.

4. BoKOBO# MOBEPXHOCTHIO IIMIIMHJIPA BEICOTON H 1 AMaMEeTpOM OCHOBAHMS d SIBIISETCS
kBazapar. Toraa BepHO, 4TO...

1)d=H; 2) H=mnd; 3)rH=d.
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5. OcHOBaHUE MUPAMUJIBI — TPSIMOYTOJIBHUK CO CTOpoHaMu 4 cM U 6 cM. Kaxkmoe 6okoBoe
peOpo mupamMuIbl paBHO 5 cM. BeIuuciuTe BHICOTY TUPAMUIBI.

6. O6pasyromas konyca 10cm, a Beicota 8cM. Halimure 00bEéM KoHyca.
7. Quametp mapa 12cM. HaliguTre noiaas HOBEpXHOCTH 11apa.
BapuanTt 2

B 3amanusax 1-4 ykaxute npaBUIIbHBIN OTBET.
[Ipu BBIMOTHEHUH 3aJIaHUI S-7 3aIUIINTE X0 PEUICHUS U TTOJTYUYEHHbIA OTBET.

1. 8 — 3710 uncio...
1) BepiH napasuienenunena;
2) p&bep nmapajuierenumnesa;
3) rpaHeii mapasuienenuea.
2. HumuHIp MOKHO TTOJTYYUTh BPAIICHUEM. . .
1) Tpameuuu BOKPYT OJJHOTO U3 OCHOBAHHUIA;
2) poMOa BOKpYT OJTHOH M3 JUaroHaje;
3) IpAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.
3. BeicoTa 60K0BO# rpaHu MPaBUWIBHON MHPaMUIBI, IIPOBEJACHHAS U3 €€ BEPIIUHBI, HA3BIBACTCS:
1) menuanoit; 2) anodemoit; 3) mepneHAMKYIApOM; 4) OUCCEKTPUCOH.

4. BoxkoBOW MOBEPXHOCTHIO LWJIMHIApPA C BBICOTOM M M paguycoM OCHOBaHUSA R sBisercs
kBazpar. Toraa BepHo, 4To...

H R

) R 2y H

5. OcHOBaHME MUPaMUJIBI TPSIMOYTOJIBHHK, Y KOTOPOT'O CTOPOHBI 8 ¢M U 6 cM. BricoTa
MUPaMU/JIbI TIPOXOJIUT Yepe3 TOUKY MepecedeHus quaroHainei, ona pasHa 12 cm. Haiinure
60K0BOE PeOPO MUPAMHUIBL.

6. Tlnomans NoBepXHOCTH Iapa paBHa 36 cm?. Haiiure 06bEM mapa.

7. O6pazyromras konyca 10cwm, a Beicota 8cM. Haiinnte 60k0BYIO TOBEPXHOCTb.

4.2.4.11 DyeMeHTbI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUHU BEPOATHOCTEM

Oopaszoseamenvusle pe3yrvmamul, noonexcaujue npogepke (I1emMenmol):
[1P6 07, T1P6 08, I1P6 14.
[TPy 01, TTPy 02, ITPy 03, ITPy 04, ITPy 12, [TPy 13, ITPy 14, IIPy 18, ITPy 19.

Koumponwvnas paboma 10

Bapmuanr 1
B 3aganusx 1-4 ykaxxurte npaBHUIBHBIN OTBET.
IIpu BBINOSHEHUH 331aHUH S-7 3aIUIIUTE XOJ PELICHUS U TIOJIyYEHHbBIA OTBET.

6+7!
3441

1. Beruucaure
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2) 7 6) 172; B)4,6; )14
2 Boramciaure Py :
a) 16 ; 0) 12; B) 46; r) 24.

6

3. Berunciure —i :

10

a)8: 6) 24; B4 1=

4. Berauciure Cj, —Ci -
a) 27; 0) 18; B) 26; r) 24.

5. B kiacce 32 yvamuxcs. CKOJIBKUMHU CITIOCOOaMHU MOXHO chopMUpPOBATH KOMaH Ty U3 4
YeJIOBEK JJIsl y4acTUsl B MaTEMAaTUYECKON onumMmnuaze?

6. Ha sx3aMeHne o MaTemMaTHKe AJ1s1 YCUJICHHS] KOHTPOJIS Kilace U3 35 ydaluxcs paccauiy B
Tpu ayautopuu. B nepsyto nocaaunu 10 uenosek, BO BTOPYI0 — 12, B TPEThIO — OCTAJIbHbIX.
KakoBa BeposSITHOCTB TOTO, UTO JIBa APyra OKaXyTCcs B OJTHOM ayauTopun?

7. 3 mapTun u3Aenuii TOBApOBE OTOMPAET U3CINIUS BBICIIET0 copTa. BeposTHOCTh TOTO, UTO
HayJlady B3sTOE U3JeNne, OKaKeTcs Beiciero copta paBHa 0,8. Haiiaute BepoaTHOCTH TOTO, UTO
U3 TPEX IPOBEPEHHBIX U3JIEIUM TOJIBKO J[Ba BBICLIETO COPTA.

Bapuanr 2
B 3ananusx 1-4 yxaxkure npaBUIBHBIN OTBET.
IIpu BeINOIHEHNN 3a1aHAN 5-7 3aIUIINTE XOJ PEIICHUS U I0Jy4YECHHBIN OTBET.

116!
1. Beruncnure SH+6! :
445!
a) 52; 0)7; B)3,8; r)124.

2. Beruncaure Ps :
a)15; 0) 120; B) 25; r) 20.

4
10

3. Beruucioure 3

a) 10; 0) 17; B) 4; r) 14.

4. Berancrure Cs, —Ca,
a) 20; 0) 17; B) 42; r) 24.

5. CkosibkuMH crioco0aMu U3 25 y4eHUKOB KJlacca MOKHO BBIOpaTh YEThIpeX JJIs y4acTHs B
Mpa3AHUIHOM KOHIIEpTE?

6. 25 BBIMYCKHUKOB MEJMHCTUTYTa HAallpaBUJIM paboTaTh B Tpu cena. B Xaneneesky nomnano 7
MOJIOJBIX CIIENAIUCTOB, B XadanypoBKy — 12, B Kpacusie Orypeiinbl — octanbable. KakoBa
BEPOSITHOCTH TOTO, UTO TPH Apyra OyayT cesiTh pa3yMHOE, 100poe, BEeUHOE B OJJHOM cefie?

7. OTAen TeXHU4ecKoro KOHTpoJs Tunorpadun «PaBoput» NpoBEPUT KHUKHYIO MTPOTYKIHIO
Ha Hainnuue Opaka. BeposTHOCTH TOro, 4To KHUTa He OpakoBaHHas paBHa 0,9. Haiitu
BEPOATHOCTH TOTO, UTO U3 JIBYX MPOBEPEHHBIX KHUT TOJIBKO OJIHAa OpakOBaHHasl.

4.2.4.12 MHo:KecTBa. JJIeMEeHThI Teopuu rpados
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Oo6paszosamenvHble pe3yibmamol, nooiexcaujue nposepke (21eMeHmol):
[1P6 01, TTP6 02.
[TPy 01, ITPy 02, TPy 03.

Koumponvnaa paooma 11

Bapuanr 1
B 3amanusix 1-4 ykaxxute npaBUIbHBIA OTBET.
IIpu BeINOIHEHNN 3a1aHAN 5-7 3aIUILIUTE XOJ PELICHMS U I10Jy4YECHHBIN OTBET.

1. JIuaMH, KOTOPBIC CBSA3BIBAIOT BEPIIUHEI, HA3BIBAIOTCAL. ..
1) croponamu rpada;

2) BepuHamu rpada;

3) pébpamu rpada;

4) oTpe3kamu.

2. Kakoii rpad Ha3pIBaeTCsl OPUEHTHPOBAHHBIM:
a) BEpLIUHBI KOTOPOro COeTUHEHbI pEOpaMu;

0) BEpIIMHBI KOTOPOI'O COEIMHEHBI JyTraMu;

B) BEPILUHBI KOTOPOI'O COEIUHEHBI MPSMBIMHU.

3. [lepecekaroTcss MHOXKECTBA YHCEI:
a) YCTHBIX M HCUCTHHIX;

0) MPOCTBIX U YECTHHIX;

B) TIPOCTHIX U COCTABHBIX.

4. Kakoii onepariui HaJi MHOKECTBAMHU COOTBETCTBYET BBIPAYKECHUE:

«DneMeHT, NpUHAAJIEKAIINN MOTyYEeHHOMY MHOKECTBY, IPUHAIIIEKUT MHOXKeCTBY A U
MHOKECTBY B.»:

a) mepeceueHrue MHOXKECTB;

0) mepevynciIeHrne MHOXKECTB;

B) JIONIOJTHEHUE MHOXECTBA.

5. Haiinute AN BN A UB,ecmu A = {16; 18;20; 22}, B = {6; 8;0;2}.

6. OpuentupoBannbiii rpad G ¢ mHOKecTBOM BepmmH V = {1, 2, 3,4, 5, 6} 3a7aH ClIUCKOM JyT
{(1,6),(2,1),(2,5),(3,1),3,3),(3,5),3,2),(3,6), (5, 1), (5, 6), (6, 4), (6,5)}. [Toctpouts
peanuzanuio rpada.

7. 13 100 cTyA€HTOB M3y4aroT S3bIKK: UCTIAaHCKUM — 28, Hemenkuit — 30, ppanuysckuit — 42,
WCIIAaHCKUH M HeMeUKuil — 8, ucnanckuil u ppaniysckuit — 10, Hemeuxuii u ppaniry3ckuit — 5,
Bce 3 s13b1Kka — 3. CKOJIBKO CTYJIEHTOB HE U3Y4YaeT HU OJTHOTO SI3bIKA?

Bapmuanr 2
B 3aganusx 1-4 ykaxxurte npaBUIBHBIN OTBET.
IIpu BBIOJHEHUH 331aHUH S-7 3aIUIIUTE XOJ PELICHUS U TIOJIyYEHHbBIA OTBET.

1. I'pad - ato0...

1) MHOXCECTBO TOYCK, ABC U3 KOTOPBIX 00s13aTEILHO COCOAUHAKOTCA JIMHUAMU,
2) MHOYKECTBO TOYEK, KOTOPBIE HUKOT/Ia HE COSINHSIOTCS JINHUSAMUY,

3) TOJIBKO JIB€ TOYKH, KOTOPHIE COCTUHSIFOTCS TUHUSMU;

4) MHOKECTBO TOYEK, KOTOPBIE MOTYT COSIUHSATHCS JIMHUSMHU.
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2. I'pad, BepmMHBI KOTOPOTO COSAMHSIOTCS pEOPaMH, Ha3bIBACTCS:
a) HEOPUEHTUPOBAHHBIM;

0) HampaBIICHHBIM;

B) OPUEHTHPOBAHHBIM.

3. He nmepecekaroTcsi MHOXKECTBA YHCEI:

a) MPOCTHIX U YETHBIX;

0) MPOCTBIX U HEUYETHHIX;

B) IPOCTHIX M COCTABHBIX.

4. Ecnm Bce 3J1€eMEHTBhI MHOXKECTBA A BXOJISAT B MHOXKECTBO B, TO MOXHO CKa3aTh, YTO:

a) A — obpa3 MHOXKecTBa B;

0) B — npooOpa3 MHOXKeCTBa;

B) A — nmoamMHOXecTBO B.

5. Haitnure AN BN AU B,ecim A= {3;4;5,6;7} , B={3;5;7;9}.

6. OpuentupoBanHbii rpad G ¢ MmHOXkecTBOM BepmnH V = {1, 2, 3,4, 5, 6} 3a7aH CIIHUCKOM JIyT
{(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)}.
[TocTpouts peanu3zarmio rpaga.

7. 13 1000 cTyneHTOB, 3aHUMAIOLIUXCSl €CTECTBEHHBIMU HayKaMu, 630 mocemarT CHeKypc no
6uomnoruu, 390 — no xumun u 720 — no marematuke. 440 mocewaOT ¥ MaTEMaTUKY, U
ouonoruto, 250 — u MaTeMaTHKy, U Xumuio, u 200 — u 6uonoruto, u xumuio. 130 cTyaeHTOB
MOCELIAIOT JIEKIUH 110 BceM npeameraM. Ckombko u3 1000 cTyeHTOB He MOCeIaoT Hu
MaTeMaTUKH, HU OMOJIOTUH, HU XUMHH?
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4.2.5. Mexcoucuunaunapuoie 3a0aHus ¢ y4emom npogheccuoHanvbHoll

HanpaejieHHoCcmMu

HaunmenoBaHmue pa3aejioB
H TEM

BapI/IaHTLI MEKINCHTUIIMHAPHBIX 3ajaHuM

Pazpea 1.

IloBTOpEHUE Kypca

MATeMATHKH  OCHOBHOIA

HIKOJIBI

Tema 1.3. 3agaua 1. Cagn, B KOTOpPOM J€peBbsl NMOCAKEHBI B IIAXMATHOM

FeOMeTpI/ISI Ha IJIO0CKOCTHU

MOpsiIKE, COCTOUT M3 32 psaAnoB, mo 45 AEpEeBbEB, B KaXKIOM.
CocenHue nepeBbsi OJHOIO psiAa PacoOKEHbl HAa PACCTOSTHUU
8,54m. Ot 3ab0pa, KOTOPBHIM OTOpPOKEH Cajl, KpallHHE ICPEBbS
oTcToAaT Ha 3Mm. HaiiauTe miomiaip, 3aHUMaeMyo cagom?

3apauya 2. 3emenbHBIA ydyacToKk umeeT dopmy Tpamenuun ABCD.
Pasznenure yuactok ABCD Ha /1Be paBHOBEIMKHE YacTU MEXKOH,
MPOXOISIINE Yepe3 cepeiuny orpe3ka AB.

3agaya 3. Macmra® KapThl Takoil, 4YTO B OJHOM CaHTHUMETPE
12 km. Yemy paBHO paccrosiHHEe Mex1Iy ropogamu A u B (B km),
€CJIM Ha KapTe OHO COCTaBisieT 4 cM?

3agaua 4. [launblii ygacTok umeeT (QopMy KBajpara, CTOPOHBI
koToporo pasHbl 30M. Pa3Mepsl noma, pacmoyio)KEHHOTO Ha
y4acTKe M HMerIero (Gopmy MNpsMOYyrojbHHKa, — 8M X 5 M.
Haiinure muomaaes ocraBmiedics yactu ydactka. OTBeT paiiTe B

KBaJApaTHbIX MCTpax.
30mM

SMm
30m 8 ‘

3agaya S. Y4yacTok 3eMJIM ISl CTPOUTENBCTBA CAaHATOPHSI UMEET
dbopMy TPSAMOYTOJIBHHKA, CTOPOHBI KOTOpOoro paBHbl 900M u
400 M. OHa 13 OOJIBIIMX CTOPOH Y4acTKa UAET BAOIb MOPS, a TPU
OCTaJIbHbIE CTOPOHBI HYXHO OTTOpOANTH 3a00opom. Halinure nuny
sToro 3abopa. OTBeT aiiTe B MeTpax.

3agauya 6. /IBa cajgoBoja, MMEIOIIME NPSMOYTOJbHBIE YYacTKU
pasmepamu 35M Ha 40M c oOmied rpaHullei, TOroOBOPUINCH U
caenanu oOmMi MpSAMOYToJibHBIN npya pasmepoMm 20M Ha 14 M
(cM. "epTéx), MpUUEM TpaHHIIa YYACTKOB MPOXOAUT TOUYHO yepes
neHTp. KakoBa miomans (B KBagpaTHBIX METpax) OCTaBLIEHCS
4aCcTH y4acTKa KaXJ0ro caaoBonaa?

3agauya 7. [launblif yyacTok umeeT (GopMy NpsSMOYTOJIBHUKA CO
ctopoHamu 20 meTpoB U 30 MeTpoB. X0341H IUIAHUPYET OOHECTH
ero 3a00poM M pa3/ieiUTh TaKUM k€ 3a00pOM Ha JIBE 4acTH, OJHA
W3 KOTOpBIX mMMeeT ¢dopMmy KBajpaTta. Hailimure oOmiyro IiuHY
3abopa B MeTpax.
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30m

20m

Tema 1.4
[IporieHTHBIC BHIYMCIICHHS

3agaya 1. Ha xakoe Bpemst paboTHI Balero cOToBOro tenedona
XBaTUT 25% ypoBHsI 3apsia 6atapeu, eciii U3BECTHO, UTO B
cpenuem 100% ypoBHs 3apsina GaTapeu XBaTaeT Ha 8 4 pabOTHI
Tenedona 6e3 noa3apsaku u 3a 1 14 pabotsl Tenedona 5% 3apsaku
pacxoayeTcsl yCTaHOBICHHBIMH MTPHIIOKCHUSIMHU.

3apaua 3. MoounbHbIH TenedoH ctoun 3500 py6. Uepes
HEKOTOpOE BpeMs LIEHY Ha 3Ty Mozeb cHu3miM 10 2800 py0. Ha
CKOJIBKO MPOLIEHTOB ObLIa CHI)KEHA 11eHa?

3agaua 4. Kimment B3su1 B 6anke kpeaut 12 000 py06. Ha ro o
16%. OH 0JDKEH Toraimiath KpeJIuT, BHOCS B 0aHK €KEMECSYHO
OJIMHAKOBYIO CYMMY JICHET, C T€M, YTOOBI Yepe3 r'oJl BHIILIATUTh
BCIO CyMMY, B3SITYIO B KPEIHT, BMECTE C MpoieHTaMu. CKOIbKO
pyOJieit OH T0JKeH BHOCUTH B OaHK eKeMecsIHO?

3agaua 5. B centa0pe 1 xr Bunorpazna cromn 60 py0., B OKTs0pe
BUHOTPAJ Mo10poskai Ha 25%, a B HosiOpe erie Ha 20%. CKOIbKO
pyOueii croun 1 Kr BUHOTpajia mocie moJopoKaHus B HosOpe?
3agaya 6. MarasuH jienaeT IeHCUOHEpPaM CKUIKY Ha
OTIpeNIeIEHHOE KOJIMYECTBO MPOIEHTOB OT IIEHBI MOKYMNKH. [Taker
kedupa crout B marazune 40 py6. [lencuonep 3amnaTui 3a maker
keupa 38 py6. CKOJIBKO MPOLIEHTOB COCTABIISACT CKUIKA IS
TIEHCUOHEPOB?

3anpaua 7. B cocyn, cogepxamuii 5 mutpoB 12% - oro BogHOTO
pacTBOpa HEKOTOPOTO BEIIECTBA, JO0ABWIN 7 TUTPOB BOJBI.
CKOJIBKO TIPOIIEHTOB COCTABIISIET KOHIIEHTPAIUS TIOJTyIHUBIIETOCS
pactBopa?

3anaua 8. Cmemanu 4 nmutpa 15% - oro BogHOTO pactBopa
HEKOTOPOTo BelecTBa ¢ 6 nmutpamu 25% - oro BOJHOTO pacTBopa
9TOTO K€ BemecTBa. CKONBKO MPOIIEHTOB COCTABIISIET
KOHIIEHTpAIlUs TOTyYUBIIEToCs pacTBopa’?

3apaua 9. 31 nexadbps 2013 roga Cepreii B3s B 6anke 9 930 000
pyO. B kpenuT noa 10% rogoBeix. Cxema BBIIIIATHI KPEAUTA
caenyromas: 31 gexadpst Kaxa0ro CIEIYIOIero rojaa 6aHk
HAYHCIISET MPOICHTHI Ha OCTABIIYIOCS CYyMMY J0JTa (TO €CTh
yBenuuuBaeT noiar Ha 10%), 3arem Cepreii nepeBouT B OaHK
onpeAenéHHYI0 CYMMY €KerofHoro riarexa. Kakoit nomkHa ObITh
CyMMa €XeroJHOro mmiarexa, 9roosl Ceprei BBITUIATHII JOJIT
TpeMsl paBHBIMH €KETOAHBIMU TUTATEeKAMU?

3agaua 10. B O0ank ObL1 oI0KeH BKJIA 110 OaHKOBCKHUI
nporeHt 10%. Yepes rox xo3suH Bkiaaa cHsul co caeta 2000 pyo.,
a emte uepes roz1 cHoBa BHec 2000 py6. OHaKo, BCICACTBUE dTUX
JecTBUH uepe3 TpH rojia CoO BpeMEHHU NepBOHAYAILHOTO
BJIOKCHUS BKJIa/1a OH TIOYYHJI CYMMY MEHBIIIE 3aIlJIaHUPOBAHHOU
(ecru ObI HE OBLTIO TPOMEKYTOUHBIX OTepaluii co BkiaaoM). Ha
CKOJIbKO py0I1eli MeHbIIIe 3aIITaHMPOBAHHONW CYMMBI TTOJTYYHIT B
UTOTE BKIQIUUK?
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Paznea 4.
Jlorapu¢mmol.
Jlorapupmuueckasn
GyHkuus

Tema 4.6
Jlorapudmel B mpHpoOIE U
TCXHHUKC

3aganme 1. Haiitu HamOONbIIMIA MOJNOKUTEIBHBIA KOPEHD
ypaBHeHus 4 x - 5 In x = 5 ¢ Toynocteio 10, ucrnons3ys mMeron
utepanmii. KopHu  otnenuth  rpaduuecku.  Paccmorpersb
npocreiimiee pemienne B cucteme MathCad.

3aganme 2. Haiitu HauOONbIIMK TONOXUTENBHBIA KOPEHD
ypaBHeHns € - 10 x = 0 ¢ ToyHocThio 107, mcmone3ys meron
uteparmii. KopHu  otgenuth  rpaduuecku.  Paccmorpersb
npocreiimiee pemienne B cucteme MathCad.

3aganue 3. HaiiTu ymciio pa3pelieHHbIX KOAOBBIX KOMOMHAIUI
npu andasure UCTOUHUKA B N=64 cHUMBOJa MpPHU YUCIE PA3pPsIOB
KOJIOBOW KOMOMHAIMK paBHOM k = 9 . (Konuuecmeo 603MONCHBIX
K0006bIX KoMOUHayuti onpedensemcs, xax L=2F xonuuecmeso
PA3peueHnblX KoOOBbIX KOMOUHAYUL PABHO YUCTY CUMBOIO08
angasuma UCMOYHUKA, A KOIUYECN8O OUM HeoOX00UMbIX 0N UX
nepedauu onpeoensemcs, kax: [ =log> N)

Paznea 6.

OcHoBBI
TPUTOHOMETPHHU.
Tpuronomerpuieckmne
GyHkuun

Tema 6.7

Onucanue
IPOM3BOJICTBEHHBIX
IPOIIECCOB €  TOMOUIBIO
rpaduKoB QyHKIHIT

3aganue 1. Ha uzo6paxennu cHHyCOUIalIbHOTO CUTHANIA
aMILTUTY1a COCTaBiseT Snuen., nepuod — 10 nen. 3naueHus

K03 GUIIMEHTOB OTKJIOHEHUs: 1o BepTukanu 0,2 B/nen.; mo
ropuzonTany 1,0 mxc/aen. OnpenenuTs MOTPemHOCTh H3MEPEHHS
aMIUIMTY/bl CUTHAJA, €CJIM U3BECTHO CIIEAYIOIINE: BEIXOJIHOE
conpoTHuBIIeHHE ncTouHKKA curHasia Ru < 10 kOwm; BXxoaHOE
corpoTtuBienue ycunutens Y ocuusuiorpada Ry = 1Mow;
BXOJIHast eMKOCTh ycunutens Y ocmniorpada Cy =60 nd.

3aganue 2. [lo ocunsmiorpame onpenenuTb BUJ U TapaMeTpbl
CUTHasa (aMIUIUTY Ly, IEPUO/I, YACTOTY)

Macmra6: Bpemenu — 1 knerka-0,2 Mc; HanpspbkeHus - 1 kiueTka -2
BOJIbTA

3aganue 3. [lo ocuusiorpaMme onpeaenuTh BUJ U IapaMeETPhI
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CUTHaJA (aMIUTUTYY, IEPUOJ, YACTOTY)

MacmTa6: Bpemenu — 1 kinetka-0,5Mc; HanpspkeHust - 1 KeTka -
0,5BosbTa

3ananue 4. Macmta6: Bpemenu — 1 kietka-100MKc; HanpsHKSHUS
- 1 xnerka -0,5BonbTa

2V >10ws

3ananme 5. Macmta0: Bpemenu — 1 kietka-0,2 Mc; HanpspKeHUs -
1 kyeTka -2 BosbTa

Paznen 7.
IpousBoanass ¢yHkuum,
ee IpPUMEHEeHHne

Tema 7.10

Haxoxnenne
ONTUMAJIBHOTO pe3yJibTaTa
C MOMOUIBIO ITPOU3BOJHOU
B MMPAKTUYECKUX 3a/1adax

3anaua 1.B nenu 251eKTpUUeCcKOro ToKa dJMEKTPUUECKUN 3apsiT
MEHSIETCS ¢ TeYCHHEM BpEeMEHHU 10 3akoHy q = q (t). Cuna Toka [
€CTh TTPOM3BOIHAS 3apsiaa q 1o BpemeHu [ = q ' (t). Beraucnurs
CHJTy TOKa B MOMEHT BpeMeHu t =5 c, ecnu q = sin (2 t-10)
3anaua 2. Pemuts keiic — 3a1aqy Ha HAXOXKACHUE 3HAYCHUS CHITBI
TOKa B MOMEHT BPEMEHH t 4epe3 MPOU3BOIHYIO DYHKITHH.
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DIIEKTPUUECKU 3apsij, MPOTEKAIOIINM Yepe3 pe3ucTop, HaUnHas ¢
MomenTa t = 0, 3agaetcs hopmyroit q (t) =3(t-1)2+(t—1) + 2.
Haiinure cuiny Toka B MOMEHT BpeMenn t=1 c.

3anauya 3. KonnuecTBo 2JI€KTpHUUYECTBa, MPOTEKAIOIIEE Yepe3
IIPOBOJHMK, HAYMHASI C MOMEHTA BpeMeHHU ¢ = (), 3a1aeTcst
dopmynoit O = 3¢ — 3t + 4. OnpenennTh CHITy TOKa B KOHIIE 6-i
CEKYH/IbI.

3anaua 4. Pemnts Keic - 3a7a4y Ha BBIYUCICHUE 3HAYECHUS CUIIbI
TOKa B MOMEHT BPEMEHH t 4epe3 MPOU3BOAHYIO (DYHKIINH.
Brluucnure HanpsKeHUE B CETU IEPEMEHHOTO TOKa B MOMEHT
BpeMeHHU t = | ¢, ecinu HHAYKTUBHOCTD KaTymku L= 5 I'n, a cuiia
TOKa U3MeHseTCs 1Mo 3akony 1=10 sin 2w t, A.

3agauya 5. PemuTs Kelic-3a7ady Ha BBIYUCICHUE 3HAUEHUS CUIIbI
TOKa B MOMEHT BPEMEHH t 4epe3 MPOU3BOIHYIO (PYHKITHH.
Boruncnute cuiy Toka B LIETIH, IPOTEKAOLIYIO Yepe3 KOHIEHCATOP
emkocThio C = 5 Mmx® B MOMeHT BpeMeHHu t= 1 c, eciu
HanpsDKeHHE U3MeHseTcs 1o 3akony U= 5 sin 20w t.

3agaua 6. KonuuecTBo 35eKTpuUecTBa, IPOTEKAIOLIEE YEPE3
MIPOBOJIHUK, HAUWHAsI C MOMEHTa BpeMeHu t = 0, 3agaercs
dopmyioit Q = 3t2 — 3t + 4. OnpenenuTs cUly TOKa B KOHIIE 6-i1
CEKYH/IbI.

Pa3pea 8.
IlepBooGpa3nasn
(pyskumnu, ee
NpuMeHeHHne

Tema 8.5
OrnpenenieHHbId  UHTETpa
B )KA3HU

3agaua 1. Beruncanre Koau4ecTBO JIEKTPUUYECTBA, IPOTEKIIETO
110 IIPOBOJIHHUKY 3a IIPOMEKYTOK BpeMeHH [3;4], ecim cuna Toxa

a2
3agaercsi opMyIIon [(t) =3t 2.
3anaua 2. Cusa Toka B IPOBOJHUKE U3MEHSETCS 10

—f £
3aKOHY I(t) =e" + 2t (BpeMs B CEKyH/ax, TOK B aMIIepax).
Kakoli 3aps npoiieT yepe3 NoNepevyHoe CEYEHUE POBOIHUKA 32
BpEMsI OT BTOPOM J10 IECTON CEKYHAbI?
3agaya 3. Cuna Toka B NPOBOJHUKE MEHSETCS CO BPEMEHEM IO
3akoHy [=2+3t2. Onpenenuth, Kakoe KOJIMYECTBO JJICKTPUUECTBA
IIPOXOJUT YePE3 MONEPEYHOE CEUEHUE NMPOBOJIHUKA 332 BPEMSI OT 2
JI0 5 CEeKYH]I.

Pa3nen 9
IIpsiMble ¥ MJIOCKOCTH B
NMPOCTPAHCTBE

Tema 9.5.

ITapanenbHsie,
NEePHEHANKYIISIPHBIE,
CKPELIUBAOIIKECS PAMBIE

3amaua 1.
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.
|

| |

RRRRE

Puc. 1. JIocTpoMTE HA KaPTHHE NOPH3OHTAIb-
Hy10 npoexunio Touxkn A(A'— 2, A”) v pponTane-
Hy10 npoekimio Toukn B(B', B" — ?), nexaueii B
rOpU3OHTaNBHOI nnockocTH H

3agaua 2.
l
X 0 Ly
12

Puc. 2. [MocTpouTs NpOEKUHH TOUKH
A(10, 25, 10} v Touxkn B(30, 10, 20) no

3AA0AHHBIM KOOPAHHATAM

3amaua 3.

_ o

— #7} |

AT /|
L '\..\ / i
L N | _
L | m'| B’ [ [ ]
Puc.3.  TIOCTPOMTH MPOEKIHH

TOMKH TIEpeceUueHus NpaMoii m ¢
nnockocterd afABC)

3amaua 4.
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Puc. 4.  Onpenenuts Mpoek-
UHH THHHH NepeCceveHnA mnoc-

xocteii afay) v B(asb)

Pazpean 10.
KoopanHaTtbl 1 BEKTOPbI

Tema 10.3

[IpakTuko-
OPUEHTUPOBAHHBIE 3a/1a4U
Ha KOOPJIWHATHOU

3agaua 1.Yepes mnyHkThl A(X1; Y1), B(x2; y2) mnpoxoaut
IIPSAMOJIMHEMHBIA Y4acTOK mIocce. Pa3mepsl y4aCcTKOB B JeCsATKax
KHJIOMETpOB. B nmyHkTe C OTKPBITO MECTOPOKIEHUE, OT KOTOPOIO
HY>KHO IIPOBECTM KpaTdaulIyl JI0pory K mmocce. Beraucimre

TIOCKOCTH KOOpAMHATHI TOYKU D, B KOTOpO# J0opora JOJKHA COSAUHUTHCS C
mocce. KakoBa anuna 3toit noporu? CoctaBbTe ypaBHEHUE MIOCCE
U ypaBHEHUE JIOPOTH.
BapuanTel
1. A(3;2),B(11;6),C(7;9).
2. A(2;3),B(10;7),C(4;9).
3. A(21;25),B(69;49),C(33;73).
4. A(20; 40), B(60; 20), C(50; 50).
3agaya 2. B ycnoBum 3agaun 1 Oynem cuuTarh, 4yTO AOPOTY OT
nyHkra C g0 mocce mpoBenu udepe3 myHKT A. Kaxoit yrom ona
coctaBisgeT ¢ mocce? Ha CKOJIBKO KHIOMETPOB KpaTdaiiias
nopora Obuta Obl Kopoue? Hamummure ypaBHEHuE NpsMOH, Ha
KOTOpoi nexuT jtopora AC.
Paszpnen 11.
MHOrorpaHHuKM 4 TeJa
BpallleHHs
Tema 11.7 3amaua 1. Ha pucyHKe n3o6parkeH naaH yyacTka u NposeAeHbl ABe ero
[IpuMepbl CUMMETPHII B | OCM CUMMETPUM a M b. BocnpousseauTe PUCYHOK B TeTpaau U
npodeccun BOCCTaHOBUTE M/1aH.

b

3agaua 2. Koseco umeer 12 cnuu. CKOJIBKO OCel CUMMETPUH
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UMEET KOJIeCO?

3agaya 3. CKOJBKO BCEro OCE CHUMMETpUM HMeeT (parMeHr,
N300paXEHHbIN HA PUCYHKE?

=

- B =

| 0 )

3agaua 4. Ckoinbko oceil cummeTpun umeer (urypa,
n300pakeHHast Ha pUCYHKE?

3anpayva 5. o Ha KyXHe pa30UT Ha MaJICHbKHE PaBHBIC KBaIPaThI,
HEKOTOpbIE U3 HHUX YepHOro IBera. Kakoe MHHUMaIbHOE
KOJIMYECTBO KBAJPaTOB YEPHOTO I[BETA HYKHO €IIe MPUKJICHTh Ha
noj, droObl TOdy4YeHHas (urypa crajga CHMMETPUYHOM
OTHOCHUTEJIPHO AMAaroHaiu KyxHH —TipsiMoil AB?

A

| A

3agaya 6. Ha npsMOyroiabHOM TOPTE JIEKUT KpyIJlas MIOKOJIAJKA.
Kak pa3pesarp TOpT HaABE paBHbIE YacTH TakK, YTOOBI
Y IIOKOJIAJIKA TOKE Pa3AeIIachk POBHO MOIOJIaM?

3agaya 7. JIBoe WrpoKOB MOOYEPETHO BBIKJIAABIBAIOT Ha
IPSIMOYTOJIBHBIN CTOJI IATakh. MOHETy paspemaercs KIacTh
TOJILKO Ha cBOOOJHOE MecTo. [IpourpsiBaeT TOT, KTO HE MOXKET
cAenaTh ouepenHoN xoJ. JlokakuTe, 4TO NEPBBIM HUIPOK BCETAa
MOJKET BBIMIPATh.

3agaya 8. C moMonipr0 IUPKYJIS M JIMHEWKH NPOBEIUTE 4Yepes
00IIyI0 TOYKY A OKpY>KHOCTEH S| U S> IpSIMyI0 TakK, YTOOBI 3TH
OKPYKHOCTHU BbICEKaJIM HA HEW paBHBIE XOP/bI.

3agaua 9. /lansl 1Be OKpY>KHOCTH M Touka. [locTpouTh OTpE30K,
KOHIIbI KOTOPOTO JIeKAT Ha JJAHHBIX OKPY>KHOCTSIX, a CepeiuHa —
B JJaHHOM TOYKE.

3agaua 10. Kak ogHuM npsiMoJIMHENHBIM pa3pe3oM pacceydb JABa

289




JeKaIluX Ha CKOBOPOJE KBAJAPATHHIX OJIMHA HAa JIBE PABHbIC YaCTH
KK b1 ?

3agaya 11. B 1nenrpe KBajpaTHOro IpyJa IUIABaeT YYECHUK.
BHe3anHO K BeplIMHE KBajJpara MOAOMIEN Y4YHUTENlb. YUUTENIb HE
yMeeT IUIaBaTh, HO Oeraer B 4 pa3a ObICTpee, YeM YUEHUK I1aBaeT.
VYyenuk Oeraet ObicTpee. CMOXKET JIM OH yOeKaTh?

Tema 11.16
I'eomerpuueckue
KOMOHMHAIIUY Ha MPAKTHUKE

3ananus Ha U300pakeHre MPOCTPAHCTBEHHBIX UTYD.

J] H | ]
/ || | " B
/ T ~ L
/ HE , ~
4 Cc" A [ 1L =TT 1]
a* i | LT 1
1 A" |
_ﬂz\ 1B B' ]
NG aE
™ TS \
— | \ n k""‘hh \ B I
- Y T
Puc. 1.

[MocTpouTs NPOEKLHH OOHOTO 1
u3 mapoe paguycom R = 10 mm, nentp  Puc. 2. IMocTpouTe NIOCKOCTE, Na-
KOTOPOIO PACNONOKEH HA PACCTOAHHH paneNbHYIO 3aaHHOH MIOCKOCTH

25 mm ot mnockocti afABNAC) a(ABC) u orcrosmyio oT Hee Ha pac-

(1-ii TN 3anau — NPOBECTH NePHeHaHKY- croauun 20 mm (1-if TN 3anay)

ISP OT [UIOCKOCTH B POCTPAHCTBO)

ar [
B £
|
/ 1 |
/ y 18 -
/ N
/ l’ “H"h.
Alg cr I/ ~ N
7 ﬂ,p—-
A "&.—-""'
]
4/ 8
7k <./ / N
"'h\ | /
M —
SH %
o r ~~d i
~ — £-__
—
Puc. 3 TlocTpouTs npoekuuH wapa [y ——
¢ uenTpoM B Touke O, kacaTenbHOro

nnockoct afABNAC) (7-ii Tun 3ana4 —
DI‘I}-’CTHTI: ]'[ﬁp ITEH,IJ,HI(}-'J'mp H3 TOYKH B
NPOCTPAHCTEE HA MIOCKOCTh)

Puc. 4. OnpenennTs HATYPaNbHYIO
BENHYHHY BRICOTE SO nupamunsl
SABC (7-it Tun 3anau)

Pazpnen 12.
DJ1eMEeHTBI
KOMOHMHATOPHKH,
CTATHCTHKH H
BEPOSATHOCTEH

TeoOpuM

Tema 12.3
BepositHOCTE B

PO eCCHOHATBHBIX
3a/a4ax

3aganue 1. K pacnipeenutelbHOMY yCTPOMCTBY MOJKIIIOUEHO TPU
noTpeduTenss ¢ HOMHMHaIbHOW MomHocThio 20, 15 um 5 kBT
BeposiTHOCTh BKITIOUEHHOT'O COCTOSIHUSI ToTpedureneit paBHa Py =
0,6, Po= 0,7; P3= 0,5. Onpegenutrb BEpOSTHOCTb TOTO, YTO
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Harpy3ka Ha paclpeieIuTelbHOM yCTpoiicTBe cocTaBuT 40 kBT.
3apanme 2. Ha npeanpusarre nocTynuin KOMIUIeKTytomue aist 10
KOMIbI0TepOB. CKOJTBKUMHU CIIOCOOaMU MOXKHO pacmpenenuTs 10
MOCTYNUBIINX MAaTEPUHCKUX IUIAT AJISl 3TUX KOMIIbIOTEPOB.
3ananme 3. B BbUMCIUTENBHOM LIEHTpe paboraer 5
nepcoHanbHbIX KommbioTepoB (IIK). I[Ipocteitmmii moTok 3amad,
nocrynatonux Ha B, umeer mHTeHcuBHOCTh 10 3ajmau B uyac.
Cpennee Bpemsi pellieHUs 3aJa4u paBHO 12 MUH. 3asiBKa MOJIy4aeT
orka3, eciu Bce IIK 3amarel. Halimute BepOATHOCTHBIC
XapaKTEPUCTUKH cucTeMbl oOcmykuBanus (BLI).

3ananme 4. Ha wucnertanue noctaBieHo 1000 oAHOTHUITHBIX
nogmunHauKkoB kadeHus;, 3a 3000 g ortkazano 80 ITOAIIMITHUKOB.
TpeGyercst onpenenuts p(t), g(t) npu t = 3000 u.

3aganme 5. Ha wucneiTaHuMe NOCTABIEHO IIECTh OJHOTHUITHBIX
m3nenuid. IlomydeHsl crenyronue 3HA4YeHUs ¢ (4 — BpeMs
0e30TKa3HOM paboThI i-ro u3aenus): t; = 280 u; t> = 350 u; t3 =
400 u; t4 = 320 u; ts = 380 u; ts = 330 u. Oupenenuth
CTAaTHCTHYECKYIO OIEHKY CPEIHEro BPEeMEHH 0€30TKa3HOM PabOThHI
U3JICIHSL.

3agaya 6. Haiitu BeposTHOCT,  0€30TKa3HOH  PabOTHI
(GYHKIIMOHATIBHOW I[ENH, COCTOSIICH U3 He3aBUCHUMO PabOTaOIINX
AJIEMEHTOB, €CJIM BEPOATHOCTh PalbOTHI KaXIOTrO SJEMEHTa LENH
paBHa p1=0,8, p2=p3=0,7, ps= p5= ps=0,9, p7= ps= ps=0,8

EN

3agaua 7. Ilpubop cocrouT u3 3-X Y3JI0B, KOTOpHIE 3a BpeMs
paboThl MOTYT BBIXOAMTH M3 CTPOs HE3aBUCHUMO JAPYT OT Jpyra.
HanexHocTh (BeposSTHOCTh 0€30TKa3HOU pabOThI) 1-r0 y3Jia paBHA
Pi, BEPOATHOCTB OTKa3a g = 1 —p; (i =1, 2, 3).

p1=0,95; p>=0,98; p3=0,9

HaifTu BeposATHOCTH CIEAYIOIIMX COOBITHI: A - Bce Y3Ibl
paboTtaroT 0€30TKa3HO; B - MepBBINA y3en 0TKa3all, OCTajJbHbIE
HeT; C - OIMH U3 Y3JI0B OTKa3ajl, OCTaJlbHbIe HET; D - OTKa3aju
nBa y3na u3 3-x; E - oTka3an xots Obl OJIUH y3€ll.

Tema 12.6
CocrasiieHue TadIuL u
JTUarpamMM Ha MTPaKTHKE

3aganue 8. B rpynme u3 12 oOydaromuxcsi M3y4ajaoch CBA3b
YCIEBAEMOCTU TI0 HEKOTOPOW TEOPETHYECKON JHUCLHUIUIMHE C
IByMs (haKTOpaMu: CUCTEMATUIHOCTHIO CAMOCTOSITEILHON PabOThI
M KauyecTBa BEJIEHUs KOHCIIEKTa Ha Yypoke. Bce mapamerpsl
OILICHUBAJIACh o KauyeCTBEHHBIM HIKaxam NOpsAIKA.
Pe3ynbraTuBHBIM HpHU3HAK YcrneBaeMocTh (y) HMeN Tpalaliu
«BBICOKAS, «Xopo1as, «yIOBIIETBOPUTEIHHAS u
«HEYAOBJIETBOPUTENIBHASD. DaKTOpHBIN MIPU3HAK
CucTeMaTHYHOCTh CAMOCTOATEIBHONW padoThl (X1) oLeHUBasCs 1Mo
rpajanusiM  «BBICOKAsD,  «AOCTAaTOYHAs», «HEAOCTATOUYHAs».
Bropoit gaxTopubii npusHak KauecTBo BeneHHs: KoHcIekTa (x2)
MMEJ Ipajaliuy «XOPOLIUil»,

«YAOBJICTBOPUTENbHBINY, «HEYJIOBJIECTBOPUTEIbHBINY. McxoaHbie
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JaHHbIE TpUBeIeHBI B Tabnuie. HeoOXoauMo ycTaHOBUTH CTETIEHb
BIIMSTHUSL HA PE3YyJIbTaTUBHBIN NMPU3HAK KAXKIOTO U3 (PaKTOPOB MPHU
¢duKcanmu Apyroro, BIUSHUSA GaKTOPOB APYT HA APYTa, a TAKKE UX
COBMECTHOT'O BJIMSHUS (PAKTOPOB HA PE3yJIbTATUBHBIN MPU3HAK.

A B c D E F G H 1] 3]
1 Ne | amunmna ¥ Pi_ﬂr =1 P:rr x2 P:: r : ;
2|1 |Acwn Xop. 7.5 |Buic. 11 |Xop. | 105 | fy1=:0,829 ;
3 [ 2 [Bopun Bbic. 11| fecr. 7 |Xop. | 105 | ry2=:0,688 !
4|3 [Banmm va 4 |Hemoer. | 25 |Heyn | 2.5 | f12=10,693
5|4 [fpuwmn  |Xop. 7,5 |Ooct. 7 |Xop. | 105 |mp=10,68
6| 5 |Numun Boic. 11 |Bbic. 11 |¥a. 6.5 : ;
7 (6 |KatuH Heyn. 1,5 |Hepocr. | 25 |Heya | 25
8 [ 7 |Manun Xop. 75 |Noer. 7 |¥a 6.5
9 | 8 |Mawmu Y. 4 |Hepoer. | 25 |Heya | 25
10| 9 |Carmn ¥a 4 | Noct. T |¥a. 6,5
1110 | Tanuu Bhic. 11 [Buie. 11 |¥a 6,5
12| 11 | HOnuH Hevya. 1,5 |Hepocr. | 25 |Heya | 25
13 [ 12 | Qe Xop. 7.5 |Oocr. 7 | Xop. 10,5
14; | SR=; 78 SR=: 78 | SR=; 78
151 R=:0,844 tR=14,973 | Rrz= ! 0,712 : :
16 ry1(2)=10,673 t=12,728 | tkp=i2,262 | 1 1
7 ry2(1}=10,283 t=:0,885 N R H
184 ri2(y)=10,301 t=i0948 | : |

JIomyCcTUMO BBINOMHEHHE 33JaHHs MMOCPEACTBOM KOMITBIOTEPHOM
nporpammbel MS Excel.
3amanue 9. merotcs 1aHHbIC 0 pabOYMX — CAENBIIMKAX:

Ne | Crax Mecsunas | Ne | Crax Mecsunas

1/ | paboThl, | BeIpaObOTKa | /11 | pabOTHI, | BRIpaOOTKa
JeT pabouero, JeT pabouero,

THIC. pyO0. THIC. pyo0.

1 1,0 200 16 |6,0 256

2 1,0 202 17 15,0 241

3 3,0 205 18 |6,5 252

4 165 290 19 19,0 264

5 9,2 298 20 19,0 270

6 |44 250 21 | 1,0 234

7 169 280 22 10,5 276

8 125 230 23 | 10,1 262

9 127 223 24 | 5,5 245

10 | 16,0 310 25 |25 240

11 13,2 284 26 | 5,0 244

12 | 14,0 320 27 |53 252

13 | 11,0 295 28 | 7,5 253

14 12,0 279 29 17,0 252

15 (4,5 222 30 |80 262

ITo naHHBIM TAOINLIBL:

[TocTpouts psin pacnpeneneHus pabodux MO CTaxy, oOpa3oBaB 5
TpyII C paBHBIMU HHTEPBaJIaMHU.

JUis n3ydeHus: 3aBUCMOCTH MEXy CTaxeM paboThl M MECSYHOMN
BbIPa0OTKON pabounX MPOU3BEIAUTE:

a) TPyNIHUPOBKY pabo4yMx mO CTaxy, oOpa3oBaB 5 rpynm c
paBHBIMM HMHTepBajdamMu. Kaxayro Tpynmy oOxapakTepu3yuTe
YuCcIOM  pabouyuX; CpeIHUM CTaxkeM paboOThl;  MECSYHOM
BbIPAa0OTKONW MPOAYKLIHMHM — BCEr0 W B CPEIHEM Ha OJHOTO
pabouero;

0) KOMOMHAIIMOHHYIO TPYNIHUPOBKY MO JIBYM IMPU3HAKAM: CTAXY

292




paboTbl W MecCS4YHOM BBIPAOOTKOW MPOAYKIMHM Ha OIHOTO
pabouero.

Pa3zpen 13.
MHuoxkecTBa. J1eMeHTbI
Teopuu rpados

Tema 13.2
Ornepanuu ¢ MHOKECTBAMHU

3agaua 1. Mmeercs 25 KOMIBIOTEPHBIX IPOrpaMM, KOTOpPbIE
MOTYT BBINOJHATE Tpu Buaa omnepanuii: A, B u C. U3 nux 10
IporpamMM BBITIOJIHSIOT onepanuio A, 15 — B, 12 — C. Onepaunn A
1 B moryT ObITh BhIOTHEHBI 6 iporpammamu, A u C — 5, Bu C —
3 nporpammbl. CKOJIBKO MpOrpaMM MOTYT BBINOJHSATH BCE TpU
ornepanuun?

3agauya 2. B oxnoit pupme 70% mnporpamMMUCTOB 3HAIOT Java U
80% -Delphi . Ckoibko NpOLIEHTOB MPOrpPaMMHUCTOB 3HAIOT 00a
s13bIKa?

3apauya 3. Ha dupme pabGotaror 67 uenoBek. M3 HuxX 47 3HAOT
AHTJIMHACKUN S3BIK, 35 - HeMelkui s3bIK, a 23 - o0a s3bIKa.
CKonbKO YeJoBeK B (UpME HE 3HAIOT HHU AaHMVIMKWCKOTO, HU
HEMEIIKOTO SI3bIKOB?

Tema 13.4 pemenue 3amay.
MhnuosxectBo. I'padpl n ux
MIPUMEHEHHE

3agmaya 1. Ha pucynke cnpaBa cxema gopor H-ckoro paiioHa
n3o0paxxeHa B Buje rpada, B TabIUIE CONEP)KATCS CBEICHUS O
JUIMHAX 3TUX JOpOor (B KuioMeTpax). Tak Kak TaOluIly U CXemy
PHCOBAJIM HE3aBUCUMO JIPYT OT JIpyra, TO HyMepalus HacelEHHBIX
NyHKTOB B Ta0JHWIle HUKAaK HE CBs3aHAa C OyKBEHHBIMHU
obo3HaueHusiMu Ha Tpade. Onpenenure, KakoBa MPOTHKEHHOCTD
noporu u3 nmyHkta [ B myHkT JK. B oTBeTe 3anmummre 1eaoe 4ucio
— TaK, KaKk OHO yKa3aHo B Ta0JuLe.
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3agauya 2. Ha pucynke cmpaBa cxema gopor H-ckoro paiioHa
n3o0pakeHa B Buje rpada, B TabIUIlE COAEPKATCS CBEICHUS O
JUIMHAX 3THUX Jopor (B Kuiomerpax). Tak kKak TabmuIly U cXxemy
PHCOBAJIM HE3aBUCUMO JIPYT OT JIpyra, TO HyMepalus HacelEHHBIX
NYHKTOB B Ta0inuIle HHUKaK HE CBsA3aHa C OYKBEHHBIMU
obo3HaueHusiMu Ha Tpade. M3BecTHO, YTO UIMHA KpaT4auIiero
nyTy u3 nyHkra A B myHKT JK He Oonbie 15. Onpenenure, kakoBa
JUIMHA KpaTdaimero mytd u3 nyHkra /[ B mynkr B. B orserte
3aIUIINTE 11e€J0€ YUCIIO — TaK, KaK OHO YKa3aHO B TaOJHIIe.
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3apaua 3. Mexny HacenéHueiMu nyHktamu A, B, C, D, E, F, Z
MOCTPOEHBI JIOPOTH C OJHOCTOPOHHUM JBWKeHHEM. B Tabnuie
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yKa3aHa MpOTSKEHHOCTh Kaxaod aoporu. OTCyTCTBHE 4YMcla B
TaOJIUIe O3HAYAET, YTO NPSAMOW JOPOTM MEXIy IyHKTaMH HET.
Hanpumep, u3 A B B ectb nopora jummHoit 4 kM, a u3 B B A noporu
HET.

A|lB|C|D|E|F]|Z
A 4 | 6 30
B 3
C 11 27
D 4 |7 |10
E 8
F 5 2
Z |29

CKOJIBKO CyHIECTBYET TaKUX MapuipyroB u3 A B Z, KOTOpbIE
MPOXOAT uepe3 6 u Oonee HaceaeHHBIX MyHKTOB? IIyHKTHI A U Z
IIPU MOJICUETE YUUTHIBATh. [IBa pa3a MpOXOAUTH Yepe3 OJUH IIyHKT
HEJb34.
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4.3. Martepuanbl OLEHOYHbIX CPEACTB ANA NPOMENKYTOUYHOM aTTecTauum
(ak3ameH)

Bapuanrt 1
Oo0s3aTeIbHAA YACTh

HpI/I BBLINOJIHEHUH 3aJaHUH 1-10 3anummuTe X0 pelieHust 1 HOHy‘leHHLIﬁ OTBCT.

by in
. 4v2cos = cos —.
Haitnure 3HaueHue BbIpaXeHUs 4 3

Haiijute 3nauenue Bripaxenus 1€ 250 —1g2,5

Peurnte ypasrenne V 12 +X = . Ecin ypaBuenue uMeer 6oee 0HOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIINN U3 KOPHEH.

Pemnre Hepasenctso 10021 < 0,1
x+8 x+8

Pemmre ypaBuenue 5x +7  7x+5 Ecim ypaBHeHHe UMeeT Goliee 0OJHOr0 KOPHs, B OTBETE

3anumuTe OONBIIUI 13 KOPHEH.

1
. x(t) == =32+

MarepuaibHas TOYKa IBUKETCS NPSIMOIUHENHO 110 3aKOHY 2 (rne x —

paccTosiHue OT TOYKU OTCYETa B METPaAX, ! — BPEMS B CEKYHIaX, U3MEPEHHOE C Hayaja

nBKeHus ). Halimure ee ckopocTh B (M/C) B MOMEHT BpeMeHHU ¢ = 6 C.
. 1
Haiigure Touku skctpemyma Gpynxuuu f(x) = 2x3 — Ex‘* -8

MoobunpHbli Tenedon cromn 5000 pybneit. Uepes HEekoTopoe Bpems IICHY Ha 3Ty MOJECIb
camswm 110 3500 py6ieit. Ha ckonbko mporieHToB Obliia CHI)KEHA 1eHa?

N3 2000 cobpaHHBIX HA 3aBOJIE KOMIIBIOTEPOB 6 MITYK OpaKOBaHHBIX. DKCIEPT MPOBEPSIET OJIUH
HayraJ BbIOpaHHbIN KoMIibioTep U3 3Toi 2000. Halimute BEposSTHOCTH TOTO, YTO MPOBEPSIEMbII
KOMIIBIOTEP OKaXKeTCsl OpaKOBaHHBIM.
B 0ak, umerouuii popmy npaBuIIbHON YETHIPEXYTOIbHON IPU3MBI CO CTOPOHON OCHOBAHUS,
paBHoOIi 20 cM, HANMKUTA KHUAKOCTh. J{J151 TOTO YTOOBI U3MEPUTH 0OBEM AETaIH CIOKHOM (POPMBIL,
€€ TIOJIHOCTBIO MOTPYXKAIOT B ATY KUJAKOCTh. Halimnre 00bEM neTanu, eciiu ypoBEeHb KUJIKOCTH B
6axe moyHsuica Ha 20 cM. OTBeT faiiTe B KyOMUECKUX CAaHTUMETpax.

|

A

JlonoIHUTEeIbLHAS YACTh
Ilpu évinonnenuu 3ad0anuii 11-14 3anumume x00 peuwienusn u noJjiy4yeHHblil omeem

BrruncnuTe miomanas yyacTka, OTBEIEHHOTO MOJ KIyMOy, MEpUMETP KOTOPOTO OTPaHUYUBAIOT
JIAHUA Y = x%+2, y = 2x + 2. Bemonnure yeptex. OTBET JaiTe B KBaJAPAaTHBIX METPaXx.

Haiigure Bce penieHrusi ypaBHEHUSI COS2x +sin? x+cosx=0.
[TpstmoyTONBHBIN NapajIeNeNnuIie]] ONMCaH OKOJIOUMINHAPA, PaJlyC OCHOBAHMS U BBICOTA
KoToporo paBHbI 6. HaiinuTte 00beM napasienenumnesa.

[Tpu nByX ogHOBpeMEHHO paboTaromuX MpUHTEepax pacxoa Oymaru cocrasisger | mauky 3a 12
MUHYT. OmpenenuTe, 3a CKOJIBKO MHUHYT M3pacXoyeT Mayky OyMaru MepBblil MPUHTEp, €Clu
W3BECTHO, YTO OH cjenaet 3To Ha 10 MUHYT OBICTpee, 4eM BTOPO.
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Bapuanrt 2
Oo0s3aTeIbHas YACTh

IIpu BbInoTHennu 3aganuii 1-10 3anumuTe X0 pelieHUs U NMOJYYEeHHbII 0TBeT.

. 24+/2cos (——) sin (7—) )
Haiigute 3HaueHne BhIpaXKCHUS 3 4

HaiiauTe 3HaYEHHE BHIPAKEHUS logs625 +logy 458000.

3. Pemmre ypaBHenue v 3 A= peny ypPaBHEHHE UMEET OOJIEE OHOTO KOPHS, B OTBETE
3alUIINTE MEHBIINI U3 KOPHEH.
4. Pemmure HepaBeHcTBO 82%t1 > 0,125
=1 x—1
5. Pemmte ypaBHeHue 5x+ 11  3x—7 Eciu ypaBHEHHE HMeeT 60JIbIIe OHOTO KOPHS, B OTBETE
3aMUIIATE OOJIBIINNA U3 KOPHEH.

6. MarepuainbHas TOUKa JBUKETCS MPSIMOJIUHENHO 10

4 3
3aKOHY x(t) = 1" +61"+51+23 (rme x — paccTosiHUE OT TOYKHU OTCYETa B METpax, { —
BpeMs B CEKyHJIaX, U3MEPEHHOE ¢ Haydasa JBrkeHus ). Haliute ee ckopocTh B (M/C) B MOMEHT
Bpemenu ! = Jc.

7. Haiigure Touku skcTpemyma dpynkumu f(x) = x> — 5x* + 3

8. MobunbHbIi Tenedon ctoun 2500 pyoneii. Uepes HekOTOpoe BpeMs IICHY Ha 3Ty MOCIb
causmwm 110 1550 py6ueit. Ha ckoibko mpoIrieHTOB Obljla CHIDKEHA IeHa?

9. U3 1000 cobpaHHBIX Ha 3aBOJIE KOMIIBIOTEPOB S5 MITYK OPaKOBaHHBIX. DKCIIEPT MPOBEPSET
OJIMH HayraJ BbIOpaHHBINA KoMmbioTep u3 310l 1000. HaliguTte BeposITHOCTB TOTO, UTO
MIPOBEPSIEMBI KOMIIBIOTEP OKAKETCSI OpaKOBaHHBIM.

10. B 6ak, umeromuii popMy npsiMoit mpu3mbl, HaauTo 12 11 Bojkl. [Tociae mogHoro morpyxeHus B
BOJY JCTaJi, YPOBEHb BOJBI B Oake moausuics B 1,5 paza. Haiinure 006éM meranu. OTBeT paiite
B KyOMYECKHX CaHTHUMETpax, 3Has, 4To B ogHoM jJutpe 1000 KyOuuecKkux caHTUMETPOB.

Ay

A,_____
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&

pewryer

JlomoJIHMTEIbHAS YACTDh
Ilpu eévinonnenuu 3ad0anuii 11-14 3anumume x00 peuwienusn u nojy4yeHHblil Omeem
11. Bpluucnure muomanas y4actka, OTBEIEHHOTO MO KIyMOy, MepUMETP KOTOPOTO OTPAHHUHBAIOT
muHIn Yy = x% + 1,y = 3 — x2. Beinosnure yeprex. OTBET JaiTe B KBaJPAaTHBIX METPax.

. . 2
12. HaiinuTe penieHne ypaBHEHHsI COS2x-81n X=cos” X .
13. IIpsAMOyYTOJIBHBIN NapallieenuIe] ONUCcal OKOJIO WINHIPA, PAINyC OCHOBAHUS U BBICOTA
KoToporo paBHbl 1.Haiinure o0bem napannenenumnesa.

14 Vb n CnaBa BBINONHAIOT OJMHAKOBBIN TecT. Wiibst 0TBeUaeT 3a yac Ha 16 BOIPOCOB TEKCTa, a
CnaBa — Ha 20. OHM OJHOBPEMEHHO HayalM OTBEYaTh HA BOIPOCHI TecTa, U Mibs 3akoHUMI
cBoi1 TecT no3xe Cnasbl Ha 33 MUHYTHI. CKOJIBKO BOIIPOCOB COEP>KUT TECT?
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5. CHHCOK HCTOYHUKOB
OCHOBHBIC MTeYATHbIE U3TAHUA

1. Maremaruka: anre6pa N Ha4dalla MaTCMaTUYCCKOIo aHajlin3a, I'COMCTPH:.

Anrebpa u Hayajga mareMmatudeckoro aHaimsza. 10-11 wkmacc. Amumon 1A,

Komsrun FO.M., Tkauea M.B. u npyrue. - M: [IpocBewmenue, 2022.
2. MaremaTtuka: anreOpa W Hayaja MaTEMaTHYEeCKOTO aHajin3a, T'€OMETpUS.

I'eomerpus. 10-11 kmacc. Aranacsn JI.C., Byrty3zoB B.®., Kagomuer C.b. u
npyrue. - M: [Ipocsemenue, 2022.
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   10 17


   5 8


  20 − 3  ( x − 5 ) < 19 − 7 x


  y =  2  x


  y =   x 2 − 2


  y = 2 x


  y = 2 −   x 2


   26


  9 х − 4  ( 2 x + 1 ) > − 8


  y = −  1 2 x


  y = −  1  x


  y = −   x 2 − 2


  y =  x


  ≠ 1


     15   2 3 ∙  3   7 3   5  −  1 3


     (  4 5 )  − 2 −    (  1 27 )   1 3 + 4 ∙  379 0


   (  128 3 +   1 4 3 ) :  2 3


     a   b 2  c 5 ∙      a 5 b    c 2 5


      a  − 3 ∙   a   7 3    a   1 3


    a − 9   a   1 2  7   a   1 4 + 21


      (  2 9 ) 3 5


      (  1 4 ) 3 5


     (   a 3 +   b 3 ) 2 −    (   a 3 −   b 3 ) 2


   7 36 ∙ 9 + 8 ∙  11 32 +  9 10 ∙  5 18


     (  1 27 ∙  125  − 1 )  −  1 3


     ( 2  10 27 )  −  2 3 ∙    (  3 4 ) 2


     (   a  2 . 5 ) 2 ∙   a 5


     a 2 7 ∙    (   a   3 14 ) 2


    a   b   3 2 −   b   1 2    a   1 2   b   1 2 − 1


     (  11 12 )  −  5


     (  12 13 )  −  5


   (   a 3 +   b 3 )  (   a   2 3 +   b   2 3 −   a b 3 )


   | x − 2 | = − 3


   3  x =   ( − 1 ) 3


  x ( x + 3 ) ≥ 2 x


    x 2 ( x + 3 ) ≥ 2   x 2


    x  x + 1 +   2 x  x − 1 =   4 x    x 2 − 1


    x + 3  2 +   x 2 < 3


   2  3 x + 1 =  2  − 3


  3 x + 1 = − 3


    x 2 − 1 = 0


   2  x − 1 = 0


   ( x − 2 )  ( x + 1 ) < 3 x + 3


  x − 2 < 3


    x − 1  x − 2 −  2  x =  1  x − 2


    x − 2  5 − x > 1


   x + 2 = 3


  x + 2 = 9


  y =    (  1 5 )  x


  y =  5  x


     (  1 5 )  0 . 2


     (  1 5 )  1 . 2


   5  − 0 . 2


   5  − 1 . 2


  y =    (  1 3 )  x


  y =  3  x


     (  1 3 )  0 . 4


     (  1 3 )  1 . 4


   3  − 0 . 4


   3  − 1 . 4


   3  x + 1 =  27  x − 1


    0 . 2    x 2 + 4 x − 5 = 1


   2  x + 3 −  2  x + 1 = 12


  4 ∙  2  2 x − 5 ∙  2  x + 1 = 0


   7  x − 2 > 49


    0 . 5    x 2 − 2 ≥  1 4


   2  − x = 3 x + 10


   3  x + 4 ∙  3  x + 1 = 13


  2 ∙  3  3 x − 1 +  27  x −  2 3 =  9  x − 1 + 2 ∙  3  2 x − 1


   2   x + 2 −  2   x + 1 = 12 +  2   x − 1


   2  x + 4 +  2  x + 2 =  5  x + 1 + 3 ∙  5  x


   9  x + 3 < 81


    0 . 7    x 2 + 2 x <    (  7 10 ) 3


     (  1 3 )  − x = 2 x + 5


     log 5 ⁡ 125


   lg ⁡  0 . 01


   2     log 2 ⁡ 3


   3  2    log 3 ⁡ 7


     log 2 ⁡ 68 −    log 2 ⁡ 17


  y =    log  0 . 2 ⁡  x


  y =    log 2 ⁡  x


     log  0 . 2 ⁡ 3


     log  0 . 2 ⁡  2 . 5


     log 2 ⁡  0 . 7


     log 2 ⁡  1 . 2


     log 5 ⁡   1 125


   ln ⁡  0 . 17


     (  1 2 )  6    log   1 2 ⁡ 2


    0 . 3  2    log  0 . 3 ⁡ 6


     log 8 ⁡   1 16 −    log 8 ⁡ 32


  y =    log   1 5 ⁡  x


  y =    log 3 ⁡  x


     log   1 3 ⁡ 9


     log   1 3 ⁡ 17


     log 2 ⁡     5 2


     log 2 ⁡     3 2


     log 5 ⁡   ( 3 x + 1 ) = 2


     log 3 ⁡   ( x + 2 ) +    log 3 ⁡  x = 1


   ln ⁡  (   x 2 − 6 x + 9 ) =  ln ⁡ 3 +  ln ⁡  ( x + 3 )


   {     ln ⁡  x −  ln ⁡  y =  ln ⁡ 3   x − 2 y = 5


     log 3 ⁡  ( x − 1 ) ≤ 2


     log   1 5 ⁡   ( 2 − x ) > − 1


   lg ⁡   (   x 2 − 2 ) =  lg ⁡  x


     log 2 ⁡   ( x − 5 ) +    log 2 ⁡  ( x + 2 ) = 3


     log   3 ⁡  ( x − 2 )    log 5 ⁡  x = 2    log 3 ⁡  ( x − 2 )


   {     lg ⁡  x −  lg ⁡  y = 7    lg ⁡  x +  lg ⁡  y = 5


     log 2 ⁡   ( x − 4 ) < 1


     log   1 5 ⁡   ( 4 − 3 x ) ≥ − 1


   ( 3 − i ) + ( − 1 + 2 i )


   ( 4 − 2 i ) − ( − 3 + 2 i )


   ( 2 + 3 i ) ( 5 − 7 i )


    2 − 3 i  5 + 2 i


   (   i 36 +   i 17 ) ∙   i 23


     ( 4 + 2 i ) 3


   ( 2 + 3 i ) + ( 5 − 7 i )


   ( 6 − 2 i ) − ( 4 + i )


   ( 3 + 2 i ) ( 7 − 5 i )


    5 + 3 i  1 − 2 i


   (   i 32 +   i 21 ) ∙   i 25


     ( 3 − 2 i ) 2


  sin 𝛼 ,   tg 𝛼 ,   ctg 𝛼


  cos 𝛼 = −  3 5


    𝜋 2 < 𝛼 < 𝜋


  sin 𝛼 ,   cos 𝛼 ,   ctg 𝛼


  tg 𝛼 =  15 8


  𝜋 < 𝛼 <   3 𝜋 2


  cos 135 °


  sin 150 °


  tg   7 𝜋 16


  ctg   3 𝜋 16


  1 − 2  sin 2  (   𝜋 4 −   𝛼 2 ) = sin α


    sin α + sin 2 α  1 +   cos 𝛼 +   cos 2 𝛼 = tg 𝛼


    2 ( cos 𝛼 + cos 3 𝛼 )  2 sin 2 𝛼 + sin 4 𝛼


  2  sin ⁡   ( π − 𝛼 ) cos  (   𝜋 2 − 𝛼 ) + 3  sin 2  (   𝜋 2 − 𝛼 ) − 2


   (   1 +  cos 2 𝛼  sin 𝛼 − sin 𝛼 ) ∙  1 2   tg 𝛼


    sin  (   𝜋 4 + 𝛼 ) − cos  (   𝜋 4 + 𝛼 )  sin  (   𝜋 4 + 𝛼 ) + cos  (   𝜋 4 + 𝛼 )


  cos 𝛼 ,   tg 𝛼 ,   ctg 𝛼


  sin 𝛼 = 0 . 8


    𝜋 2 < 𝛼 < 𝜋


  sin 𝛼 ,   cos 𝛼 ,   tg 𝛼


  ctg 𝛼 = − 3


    3 𝜋 2 < 𝛼 < 2 𝜋


  cos 240 °


  sin 225 °


  tg   7 𝜋 3


  ctg   8 𝜋 3


  3 cos 2 𝛼 +  sin 2 𝛼 −  cos 2 𝛼 = 2 cos 2 𝛼


    sin 5 α − sin 3 α  2   cos 4 𝛼 = sin 𝛼


    1 + sin 𝛼 − cos 2 𝛼 − sin 3 𝛼  2  sin 2 𝛼 + sin 𝛼 − 1


     sin ⁡   ( π + 𝛼 ) cos  (   3 𝜋 2 − 𝛼 ) tg ( 𝛼 −   𝜋 2 )  cos  (   𝜋 2 + 𝛼 ) cos  (   3 𝜋 2 + 𝛼 ) tg ( 𝜋 + 𝛼 )


  ctg 𝛼  (   1 +  sin 2 𝛼  cos 𝛼 − cos 𝛼 )


    sin  (   𝜋 4 − 𝛼 ) + cos  (   𝜋 4 − 𝛼 )  sin  (   𝜋 4 − 𝛼 ) − cos  (   𝜋 4 − 𝛼 )


  y = s i n  ( 2 x +   𝜋 6 )


  y = 3 c o s  ( x −   𝜋 3 )


  y = 3 c o s  ( x −   𝜋 3 )


  y = 2 s i n  1 2 x + 1


  y = 2 s i n  1 2 x + 1


  y = c o s  ( 3 x +   𝜋 6 )


  y = 2 s i n  ( x −   𝜋 3 )


  y = 2 s i n  ( x −   𝜋 3 )


  y = 2 c o s 3 x − 2


  y = 2 c o s 3 x − 2


  2 arcsin    3 2 + 3 arcsin  ( −  1 2 )


  arccos  ( −  1 2 ) − arcsin    3 2


  2 arctg 1 + 3 arctg  ( −  1   3 )


  cos  ( arcsin  1 5 )


  tg  ( arccos  3 5 )


   ( tg x −  3 )  ( 2 sin   x 12 + 1 ) = 0


   ( 1 −  2 cos   x 4 )  ( 1 +  3 tg x ) = 0


    3 cos 2 x − sin x − 1 = 0


  arcsin  1   2 − 4 arcsin 1


  arccos  ( − 1 ) − arcsin  ( − 1 )


  4 arctg  ( − 1 ) + 3 arctg  3


  ctg  ( arctg  1 3 )


  ctg  ( arccos  1 5 )


   ( 2 sin  ( x +   𝜋 6 ) − 1 )  ( 2 tg x + 1 ) = 0


   ( 1 +  2 cos  ( x +   𝜋 4 ) )  ( tg x − 3 ) = 0


    2 sin 2 x + 3 cos x = 0


   {    cos  ( x + y ) = 0   cos  ( x − y ) = 1


  cos  (   x 3 + 2 ) ≥  1 2


   sin 2 x + 2 sin x > 0


   {    sin x − sin y = 1    sin 2 x +  cos 2 y = 1


  sin  (   x 4 − 3 ) < −    2 2


   cos 2 x − cos x < 0


  sin x +   x 2


  3 ln x −  2  x


  ln x ∙ cos 3 x


     3  x  sin x


  f ( x )


    x 0


  f  ( x ) = cos x   sin x ,     x 0 =   𝜋 6


  f  ( x ) =   x  1 +   e  x ,     x 0 = 0


  x


  f ( x )


  f  ( x ) = 2   x 3 −   x 2


  f  ( x ) =   x 5 − 5   x 3 − 20 x


  f  ( x ) =   3 x + 1  x − 2


    x 0


  y =   x 2 − 2 x ,     x 0 = 3


  y = sin x ,     x 0 =   𝜋 6


  cos x + 2   x 5


  2 ln x +  3  x


     log 3 ⁡  x ∙ sin 2 x


    cos x   5  x


  f ( x )


    x 0


  f  ( x ) =   e  x   ln x ,     x 0 = 1


  f  ( x ) =   2 cos x  sin x ,     x 0 =   𝜋 4


  x


  f ( x )


  f  ( x ) = − 3   x 3 + 2   x 2 + 4


  f  ( x ) =   ( x + 3 ) 3   ( x − 4 ) 2


  f  ( x ) =   x 2 +  2  x


    x 0


  y =   x 3 + 3 x ,     x 0 = 3


  y = cos x ,     x 0 =   𝜋 3


  y = 6 x − 2   x 3


  y =   x 3 +  3  x


  y = 2   x 3 + 3   x 2 − 2


  y = 0 . 2   x 5 − 4   x 2 − 3


  y = 2   x 4 −   x 2 + 1


  y =   x 3 − 3 x


  y = x +  4  x


   [ 1 ; 5 ]


  y =     x 3 3 + 3   x 2


  y = −     x 4 4 +   x 2


  y =   x 4 − 2   x 2 + 3


   [ − 4 ; 3 ]


  f ( x )


  M


  f  ( x ) = cos x


  M (   3 𝜋 2 , 4 )


  f  ( x ) =   e  x


  M ( 1 ,    1 2 )


  f  ( x ) = 4   x 3 + 4


  M ( 1 ,   − 4 )


    ∫  − 1 2   ( 5   x 4 − 8   x 3 ) d x


    ∫ 0 1  4   x 3  ( 1 −  4  x ) d x


    ∫ 3 7   2 x − 5 d x


  f ( x )


  M


  f  ( x ) = sin x


  M ( 𝜋 , 2 )


  f  ( x ) =  1   x


  M ( 16 , 9 )


  f  ( x ) = 3 x − 2


  M ( 2 ,   5 )


    ∫ 0 4   x  ( 3 −  7  x ) d x


    ∫ 0 3   (  x + 1 − 2 ) d x


    ∫    𝜋 2    3 𝜋 2   1 2 sin ⁡ ( x −   3 𝜋 2 ) d x


  y =   x 2 + 2


  y = x + 2


  y =  1    x 2


  y = x


  y = 0


  x = 4


  y =   x 2 + 1


  y = 3 x + 1


  y =  x


  y =  2 − x


  A B


  C D


  A C


  B D


  A B


  M


    A 1


    B 1


    M 1


    M M 1


  A B


    A A 1


    B B 1


  C


  a


  b


  a


  b


  A B


  M


    A 1


    B 1


    M 1


    M M 1


  A B


    A A 1


    B B 1


  𝛼


  𝛽


  A


  B


  𝛽


    A 1


    B 1


    A 1   B 1


  A B


  M


    A 1


    A 2


    B 1


    B 2


    M A 1


    B 1   B 2


    A 1   A 2


    M B 1


    M A 2


    M B 2


  𝛼


  𝛽


  A


  B


  𝛽


    A 1


    B 1


    A 1   B 1


  A B


  M


    A 1


    A 2


    B 1


    B 2


    M A 1


    B 1   B 2


    A 1   A 2


    M B 1


    M A 2


    M B 2


    a → = 4   i → − 2   j →


    b → ( − 3 ,   1 ,   2 )


    c → = 2   a → − 3   b →


    a → ( 2 , −   1 ,   0 )


    b → ( 3 ,   1 ,   4 )


    c → ( 1 ,   1 ,   4 )


    p → =  1 2   a → + 3   b → − 2   c →


    a → ( 2 , −   4 ,   0 )


    b → ( 3 ,   − 1 ,   − 2 )


  m


  n


  2   a → − 3   b →


    c → ( m + n ,   m − n ,     2 )


  A ( 2 ,   5 ,   8 )


  B ( 6 ,   1 ,   0 )


  C


  A


  B


  ∆ A B C


  A ( 2 ,   − 1 ,   0 )


  B ( − 3 ,   2 ,   1 )


  C ( 1 ,   1 ,   4 )


  D


    C D → = − 2   A B →


  A ( 3 ,   − 1 ,   3 )


  B ( 3 ,   − 2 ,   2 )


  C ( 2 ,   2 ,   3 )


  D ( 1 ,   2 ,   2 )


  A B


  C D


    a → = 6   i → + 3   j →


    b → ( 2 ,   − 3 ,   1 )


    c → = 3   a → + 2   b →


    a → ( − 3 ,   2 ,   4 )


    b → ( 0 ,   − 2 ,   3 )


    c → ( − 1 ,   5 ,   0 )


    p → = 2   a → −  1 2   b → + 2   c →


    a → ( − 2 ,   4 ,   2 )


    b → ( 5 ,   1 ,   − 3 )


  m


  n


  4   a → + 2   b →


    c → ( m − n ,   m + n ,     4 )


  A ( 3 ,   2 ,   4 )


  B ( 7 ,   2 ,   9 )


  C


  A


  B


  ∆ A B C


  A ( 4 ,   − 2 ,   5 )


  B ( 6 ,   7 ,   0 )


  C ( 2 ,   3 ,   − 5 )


  D


    C D → = − 2   A B →


  A ( 0 ,   − 5 ,   4 )


  B ( 6 ,   − 2 ,   3 )


  C ( 1 ,   1 ,   3 )


  D ( 3 ,   − 2 ,   − 2 )


  A B


  C D


  A


  B


  A   A 1


    B B 1


  A B


  A   A 1


    B B 1


    A 1   B 1


  60 °


  30 °


  A


  B


  A   A 1


    B B 1


  A B


  A   A 1


    B B 1


    A 1   B 1


  30 °


  45 °


  A


  A


  A


  B


  A =  { 1 ,   2 ,   3 ,   7 ,   8 }


  B =  { − 1 ,   0 ,   3 ,   4 ,   5 ,   7 }


  A =  { 1 ,   2 ,   3 ,   4 ,   5 }


  B =  { 3 ,   4 ,   5 ,   6 ,   7 }


  C =  { 8 ,   9 ,   10 }


  A ⋃ B


  A ∩ B


  B ∪ C


  B ∩ C


  A ∖ B


  B ∖ C


  B


  B


  A


  B


  A =  { 0 ,   1 ,   2 }


  B =  { − 3 ,   − 2 ,   − 1 ,   0 ,   1 }


  A =  { 1 ,   3 ,   5 ,   7 ,   9 ,   0 }


  B =  { 3 ,   4 ,   5 ,   6 ,   7 }


  C =  { 1 ,   0 ,   2 ,   3 }


  A ⋃ B


  A ∩ B


  B ∪ C


  B ∩ C


  A ∖ B


  B ∖ C


  A


  D


  B


  D


  B


  E


  E


  B


  2


  − 2


  − 2


  1


  −   𝟏  𝟓


  − 2 , 5
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  − 1


  10


  10


  15


   


   


   


   


  𝒄 𝒐 𝒔 = −   𝟕  𝟐 𝟓     и   𝝅 < 𝜶 <   𝟑 𝝅  𝟐


  −  24 25


  ±  24 25


  ±  24 25


   24 25


   24 25


  −  18 25


  −  18 25


  𝒔 𝒊 𝒏 𝜶 = −   𝟓  𝟏 𝟑   и     𝟑 𝝅  𝟐 < 𝜶 <   𝟓 𝝅  𝟐


  −  12 5


  ±  5 12


  ±  5 12


  −  5 12


  −  5 12


   5 12


   5 12


  𝒄 𝒐 𝒔 𝜶 − 𝒔 𝒊 𝒏 𝜶 = 𝟏 , 𝟐


     ( 𝒄 𝒐 𝒔 𝜶 + 𝒔 𝒊 𝒏 𝜶 )  𝟐 − 𝟓 𝒔 𝒊 𝒏 𝜶 ∙ 𝒄 𝒐 𝒔 𝜶


  𝒔 𝒊 𝒏  ( 𝜶 + 𝜷 ) ,   е с л и   𝒄 𝒐 𝒔 𝜶 =   𝟏 𝟐  𝟏 𝟑 ,   𝒔 𝒊 𝒏 𝜷 = −   𝟒  𝟓 ,       𝟎  𝟎 < 𝜶 <   𝟗 𝟎  𝟎 ,     𝟏 𝟖 𝟎  𝟎 < 𝜷 <   𝟐 𝟕 𝟎  𝟎


  −  1 5


  −  63 65


  −  63 65


  −  11 5


  −  11 5


  −  49 65


  −  49 65


  𝒔 𝒊 𝒏 𝜶 =   𝟒  𝟓


  𝒄 𝒐 𝒔 𝟐 𝜶


  𝟐 − 𝟓 𝒄 𝒐 𝒔 𝜶


  𝒔 𝒊 𝒏 𝜶 =   𝟑  𝟓


  𝟎 < 𝜶 <   𝝅  𝟐


  𝟓 − 𝟑 𝒄 𝒐 𝒔 𝜶


  𝒔 𝒊 𝒏 𝜶 =    𝟓  𝟑


    𝝅  𝟐 < 𝜶 < 𝝅


   𝟖 𝒔 𝒊 𝒏  ( 𝝅 + 𝜶 ) ∙ 𝒄 𝒐 𝒔  ( 𝝅 + 𝜶 )


  𝜶 =   𝝅  𝟖


  𝟓 𝒄 𝒐 𝒔 𝜶 − 𝟑


  𝒔 𝒊 𝒏 𝜶 =   𝟒  𝟓


    𝝅  𝟐 < 𝜶 < 𝝅


   𝟑 𝒄 𝒐 𝒔  (   𝝅  𝟐 − 𝜶 ) ∙ 𝒄 𝒐 𝒔  ( 𝝅 − 𝜶 )


  𝜶 =   𝝅  𝟔  


  −  3 4


   3 4


   3 4


     3 2


     3 2


     3 4


   1 2


  𝒄 𝒐 𝒔 𝜶 − 𝟐


  𝒔 𝒊 𝒏 𝜶 =    𝟓  𝟑


    𝝅  𝟐 < 𝜶 < 𝝅


  𝟐 𝒄 𝒐 𝒔 𝒙 =    𝟖  𝟐


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  𝒔 𝒊 𝒏  ( −   𝒙  𝟐 ) +   𝟏  𝟐 = 𝟎


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


    𝜋 3 + 4 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 2 𝜋 n , n ∈ Z


  𝟐 𝒄 𝒐 𝒔  (   𝝅  𝟐 − 𝒙 ) −  𝟐 = 𝟎


     ( − 1 )  n   𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


  𝒄 𝒐 𝒔  (   𝒙  𝟐 ) =   𝟏  𝟐


  ±   2 𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


    10 𝜋 3 + 4 𝜋 n , n ∈ Z


    10 𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


  𝟏 + 𝒔 𝒊 𝒏  ( 𝝅 − 𝒙 ) = 𝟎


  −   𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


  𝟒 𝒄 𝒐 𝒔   𝝅  𝟑 𝒔 𝒊 𝒏  (   𝝅  𝟐 − 𝒙 ) = −  𝟑


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 𝜋 n , n ∈ Z


    7 𝜋 6 + 2 𝜋 n , n ∈ Z


    7 𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  𝒙


  𝒇 ( 𝒙 ) = 𝟖 𝒔 𝒊 𝒏   𝒙  𝟑 𝒄 𝒐 𝒔   𝒙  𝟑 − 𝟐  𝟐


  ±   3 𝜋 8 + 3 𝜋 n , n ∈ Z


     ( − 1 )  n   3 𝜋 8 +   3 𝜋 n 2 , n ∈ Z


     ( − 1 )  n   𝜋 6 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 6 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   3 𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   3 𝜋 4 + 𝜋 n , n ∈ Z


  𝟐 𝒄 𝒐 𝒔  (   𝒙  𝟐 ) = 𝟏


  ±   2 𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   2 𝜋 3 + 𝜋 n , n ∈ Z


  ±   2 𝜋 3 + 𝜋 n , n ∈ Z


    10 𝜋 3 + 4 𝜋 n , n ∈ Z


    10 𝜋 3 + 4 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  𝒄 𝒐 𝒔  (   𝟑 𝝅  𝟐 + 𝒙 ) − 𝟏 = 𝟎


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


  𝟒 𝒔 𝒊 𝒏   𝝅  𝟔 𝒔 𝒊 𝒏  (   𝟑 𝝅  𝟐 + 𝒙 ) +  𝟐 = 𝟎


    𝜋 n 4 , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


    7 𝜋 4 + 2 𝜋 n , n ∈ Z


    7 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


  𝒙


  𝒇 ( 𝒙 ) = 𝟒 𝒔 𝒊 𝒏   𝒙  𝟒 𝒄 𝒐 𝒔   𝒙  𝟒 −  𝟐


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 + 2 𝜋 n , n ∈ Z


  𝟒 𝒔 𝒊 𝒏  (   𝒙  𝟐 ) = 𝟐  𝟐


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


    3 𝜋 2 + 4 𝜋 n , n ∈ Z


    3 𝜋 2 + 4 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 2 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


   𝟐 𝒄 𝒐 𝒔  (   𝝅  𝟐 + 𝒙 ) +  𝟐 = 𝟎


  ±   𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


  −   𝜋 2 + 2 𝜋 n , n ∈ Z


  −   𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


  𝟒 𝒄 𝒐 𝒔   𝝅  𝟑 𝒔 𝒊 𝒏  (   𝝅  𝟐 − 𝟐 𝒙 ) +  𝟑 = 𝟎


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 𝜋 n , n ∈ Z


  ±   5 𝜋 12 + 𝜋 n , n ∈ Z


  ±   5 𝜋 12 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


    7 𝜋 12 + 𝜋 n , n ∈ Z


    7 𝜋 12 + 𝜋 n , n ∈ Z


  𝟐 𝒔 𝒊 𝒏 𝟐 𝒙 − 𝟏 = 𝟎


  ±   𝜋 12 + 2 𝜋 n , n ∈ Z


    𝜋 12 + 𝜋 n , n ∈ Z


    𝜋 12 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 12 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 12 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 12 +   𝜋 n 2 , n ∈ Z


     ( − 1 )  n   𝜋 12 +   𝜋 n 2 , n ∈ Z


  𝟐 𝒔 𝒊 𝒏  (   𝝅  𝟐 + 𝒙 ) +  𝟐 = 𝟎


  ±   𝜋 4 + 𝜋 n , n ∈ Z


    5 𝜋 4 + 2 𝜋 n , n ∈ Z


    5 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


    𝜋 4 +   𝜋 n 2 , n ∈ Z


    𝜋 4 +   𝜋 n 2 , n ∈ Z


  𝟐 𝒕 𝒈   𝝅  𝟒 𝒄 𝒐 𝒔  ( 𝒙 +   𝝅  𝟑 ) =  𝟑


  ±   𝜋 6 −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 −   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 6 −   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 6 +   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 +   𝜋 6 + 𝜋 n , n ∈ Z


  𝒔 𝒊 𝒏  ( − 𝟒 𝒙 ) =    𝟐  𝟐


     ( − 1 )  n   𝜋 16 +   𝜋 n 4 , n ∈ Z


  ±   𝜋 16 +   𝜋 n 4 , n ∈ Z


  ±   𝜋 16 +   𝜋 n 4 , n ∈ Z


    7 𝜋 16 +   𝜋 n 2 , n ∈ Z


    7 𝜋 16 +   𝜋 n 2 , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n + 1   𝜋 16 +   𝜋 n 4 , n ∈ Z


     ( − 1 )  n + 1   𝜋 16 +   𝜋 n 4 , n ∈ Z


  𝒔 𝒊 𝒏  ( 𝝅 − 𝒙 ) −   𝟏  𝟐 = 𝟎


    𝜋 3 + 𝜋 n , n ∈ Z


    𝜋 6 +   𝜋 n 2 , n ∈ Z


    𝜋 6 +   𝜋 n 2 , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


    𝒔 𝒊 𝒏  𝟐 𝒙 + 𝒄 𝒐 𝒔  (   𝝅  𝟐 − 𝒙 ) = 𝟏 −   𝒄 𝒐 𝒔  𝟐 𝒙


  2 𝜋 n , n ∈ Z


  𝜋 n , n ∈ Z


  𝜋 n , n ∈ Z


    𝜋 n 2 , n ∈ Z


    𝜋 n 2 , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


  ±   𝜋 2 + 𝜋 n , n ∈ Z


  𝟑 𝒄 𝒕 𝒈   𝝅  𝟑 𝒔 𝒊 𝒏  ( 𝒙 +   𝝅  𝟑 ) −  𝟑 = 𝟎


    𝜋 3 + 2 𝜋 n , n ∈ Z


    𝜋 6 + 2 𝜋 n , n ∈ Z


    𝜋 6 + 2 𝜋 n , n ∈ Z


    𝜋 6 + 𝜋 n , n ∈ Z


    𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  𝒔 𝒊 𝒏   𝒙  𝟒 −   𝟏  𝟐 = 𝟎


     ( − 1 )  n   2 𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   2 𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   2 𝜋 3 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   2 𝜋 3 + 𝜋 n , n ∈ Z


     ( − 1 )  n   2 𝜋 3 + 𝜋 n , n ∈ Z


  −   2 𝜋 3 + 2 𝜋 n , n ∈ Z


  −   2 𝜋 3 + 2 𝜋 n , n ∈ Z


   𝟑 𝒄 𝒐 𝒔  (   𝝅  𝟐 − 𝒙 ) − 𝟏 , 𝟓 = 𝟎


     ( − 1 )  n + 1   𝜋 3 + 𝜋 n , n ∈ Z


    𝜋 3 + 𝜋 n , n ∈ Z


    𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 3 + 𝜋 n , n ∈ Z


    𝒄 𝒐 𝒔  𝟐 𝒙 + 𝒔 𝒊 𝒏  (   𝝅  𝟐 + 𝒙 ) +   𝒔 𝒊 𝒏  𝟐 𝒙 = 𝟏


  𝜋 n , n ∈ Z


    𝜋 n 4 , n ∈ Z


    𝜋 n 4 , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


  𝟑 𝒕 𝒈   𝝅  𝟔 𝒄 𝒐 𝒔  ( 𝒙 +   𝝅  𝟑 ) −  𝟑 = 𝟎


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  −   𝜋 3 + 2 𝜋 n , n ∈ Z


  −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  −  𝟖 𝒔 𝒊 𝒏 𝟐 𝒙 + 𝟐 = 𝟎


    𝜋 8 +   𝜋 n 2 , n ∈ Z


     ( − 1 )  n   𝜋 8 +   𝜋 n 2 , n ∈ Z


     ( − 1 )  n   𝜋 8 +   𝜋 n 2 , n ∈ Z


     ( − 1 )  n   𝜋 8 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 8 + 𝜋 n , n ∈ Z


  ±   𝜋 8 + 𝜋 n , n ∈ Z


  ±   𝜋 8 + 𝜋 n , n ∈ Z


  𝒄 𝒐 𝒔  ( − 𝟐 𝒙 ) =   𝟏  𝟐


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 6 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


    𝒔 𝒊 𝒏  𝟐 𝟓 𝒙 + 𝒄 𝒐 𝒔  ( 𝝅 − 𝒙 ) = 𝟏 −   𝒄 𝒐 𝒔  𝟐 𝟓 𝒙


  𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


    𝜋 2 + 2 𝜋 n , n ∈ Z


  ±   𝜋 2 +   𝜋 n 2 , n ∈ Z


  ±   𝜋 2 +   𝜋 n 2 , n ∈ Z


  𝟐 𝒔 𝒊 𝒏  ( 𝒙 −   𝝅  𝟒 ) 𝒄 𝒐 𝒔   𝝅  𝟒 = 𝟏


  ±   𝜋 2 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 +   𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 +   𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 +   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 +   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 +   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 +   𝜋 4 + 𝜋 n , n ∈ Z


  𝒔 𝒊 𝒏  ( − 𝟐 𝒙 ) −    𝟐  𝟐 = 𝟎


  ±   𝜋 8 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n + 1   𝜋 8 + 𝜋 n , n ∈ Z


     ( − 1 )  n + 1   𝜋 8 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 8 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 8 + 𝜋 n , n ∈ Z


     ( − 1 )  n + 1   𝜋 8 +   𝜋 n 2 , n ∈ Z


     ( − 1 )  n + 1   𝜋 8 +   𝜋 n 2 , n ∈ Z


  𝟐 𝒔 𝒊 𝒏  (   𝝅  𝟐 − 𝒙 ) −  𝟐 = 𝟎


  ±   3 𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 4 + 𝜋 n , n ∈ Z


  𝟐 𝒄 𝒐 𝒔  ( 𝝅 𝒙 − 𝝅 ) =  𝟐


  ±  3 4 + 2 n , n ∈ Z


  ±  1 4 + 2 n , n ∈ Z


  ±  1 4 + 2 n , n ∈ Z


  ±  1 4 + n , n ∈ Z


  ±  1 4 + n , n ∈ Z


   3 4 + n , n ∈ Z


   3 4 + n , n ∈ Z


  𝟐 𝒄 𝒐 𝒔  (   𝒙  𝟐 −   𝝅  𝟒 ) 𝒄 𝒐 𝒔   𝝅  𝟑 = 𝟏


    𝜋 2 + 4 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 2 + 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 n 2 , n ∈ Z


    𝜋 n 2 , n ∈ Z


  𝒄 𝒐 𝒔 𝒙 = −    𝟐  𝟐


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 2 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 𝜋 n , n ∈ Z


  𝟐 𝒔 𝒊 𝒏 𝟑 𝒙 − 𝟏 = 𝟎


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 18 +   𝜋 n 3 , n ∈ Z


  ±   𝜋 18 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


  𝟐 𝒔 𝒊 𝒏  ( 𝝅 𝒙 − 𝝅 ) + 𝟏 = 𝟎


  n , n ∈ Z


     ( − 1 )  n  1 6 + n , n ∈ Z


     ( − 1 )  n  1 6 + n , n ∈ Z


   1 6 + n , n ∈ Z


   1 6 + n , n ∈ Z


  ±  1 6 + n , n ∈ Z


  ±  1 6 + n , n ∈ Z


  𝟐 𝒔 𝒊 𝒏  ( 𝟐 𝒙 −   𝝅  𝟒 ) 𝒔 𝒊 𝒏   𝝅  𝟔 = 𝟏


    3 𝜋 8 + 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 𝜋 n , n ∈ Z


  ±   3 𝜋 4 + 𝜋 n , n ∈ Z


    3 𝜋 2 + 2 𝜋 n , n ∈ Z


    3 𝜋 2 + 2 𝜋 n , n ∈ Z


    3 𝜋 2 + 𝜋 n , n ∈ Z


    3 𝜋 2 + 𝜋 n , n ∈ Z


        𝒇 ( 𝒙 ) = 𝟐   𝒕 𝒈  𝟐 𝒙 + 𝒔 𝒊 𝒏  𝟐 𝒙 ,    


  𝒈 ( 𝒙 ) = 𝟏 +   𝒕 𝒈  𝟐 𝒙 −   𝒄 𝒐 𝒔  𝟐 𝒙


  4 𝜋 n , n ∈ Z


  𝜋 n , n ∈ Z


    𝜋 n 2 , n ∈ Z


    𝜋 n 2 , n ∈ Z


   2 𝜋 n , n ∈ Z


   2 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) = 𝒄 𝒕 𝒈 −   𝒕 𝒈  𝟐 𝒙 + 𝟏 ,    


  𝒈 ( 𝒙 ) = 𝟐 −   𝟏    𝒄 𝒕 𝒈  𝟐 𝒙


  ±   𝜋 4 + 𝜋 n , n ∈ Z


  −   𝜋 3 + 𝜋 n , n ∈ Z


  −   𝜋 3 + 𝜋 n , n ∈ Z


  −   𝜋 4 + 2 𝜋 n , n ∈ Z


  −   𝜋 4 + 2 𝜋 n , n ∈ Z


    𝜋 4 + 𝜋 n , n ∈ Z


    𝜋 4 + 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) = 𝒄 𝒐 𝒔 𝟐 𝒙 −    𝟑  𝟐


  𝑶 𝒙


  ±   𝜋 12 + 2 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 12 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 12 + 𝜋 n , n ∈ Z


  ±   𝜋 12 + 𝜋 n , n ∈ Z


  ±   𝜋 12 + 𝜋 n , n ∈ Z


    𝜋 12 + 2 𝜋 n , n ∈ Z


    𝜋 12 + 2 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) = 𝒔 𝒊 𝒏 𝟔 𝒙 −   𝟏  𝟐


  𝑶 𝒙


  ±   𝜋 36 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 36 +   𝜋 n 6 , n ∈ Z


     ( − 1 )  n   𝜋 36 +   𝜋 n 6 , n ∈ Z


  ±   𝜋 36 +   𝜋 n 6 , n ∈ Z


  ±   𝜋 36 +   𝜋 n 6 , n ∈ Z


     ( − 1 )  n   𝜋 36 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 36 + 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) = 𝒔 𝒊 𝒏 𝟒 𝒙 −   𝟏  𝟐


  𝑶 𝒙


  ±   𝜋 24 + 2 𝜋 n , n ∈ Z


  ±   𝜋 24 + 𝜋 n , n ∈ Z


  ±   𝜋 24 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 24 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 24 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 24 +   𝜋 n 4 , n ∈ Z


     ( − 1 )  n   𝜋 24 +   𝜋 n 4 , n ∈ Z


  𝒚 = 𝟐 𝒄 𝒐 𝒔   𝒙  𝟐


  𝒚 = 𝟏


  ±   2 𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   𝜋 3 + 4 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   4 𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   4 𝜋 3 + 2 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) = 𝒔 𝒊 𝒏   𝝅  𝟔 𝒄 𝒐 𝒔  ( 𝒙 +   𝝅  𝟑 ) ,    


  𝒈 ( 𝒙 ) = −    𝟐  𝟒


    5 𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 −   𝜋 3 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 −   𝜋 3 + 𝜋 n , n ∈ Z


  ±   𝜋 6 −   𝜋 3 + 𝜋 n , n ∈ Z


  ±   2 𝜋 3 −   𝜋 3 + 𝜋 n , n ∈ Z


  ±   2 𝜋 3 −   𝜋 3 + 𝜋 n , n ∈ Z


  𝒇 ( 𝒙 ) =   𝒄 𝒐 𝒔  𝟐 𝟒 𝒙 + 𝟏 , 𝒈 ( 𝒙 ) =   𝒔 𝒊 𝒏  𝟐 𝒙


    𝜋 8 +   𝜋 n 4 , n ∈ Z


  ±   𝜋 8 +   𝜋 n 4 , n ∈ Z


  ±   𝜋 8 +   𝜋 n 4 , n ∈ Z


  𝜋 + 2 𝜋 n , n ∈ Z


  𝜋 + 2 𝜋 n , n ∈ Z


  −   𝜋 8 + 𝜋 n , n ∈ Z


  −   𝜋 8 + 𝜋 n , n ∈ Z


   − 𝟏 , 𝟓   𝐜 𝐨 𝐬 ⁡  𝒙 = 𝒔 𝒊 𝒏 𝒙


    2 π 3 + 2 π n ,   n ∈ Z


  ±   2 π 3 + 2 π n ,   n ∈ Z


  ±   2 π 3 + 2 π n ,   n ∈ Z


  −   2 π 3 + 2 π n ,   n ∈ Z


  −   2 π 3 + 2 π n ,   n ∈ Z


    4 π 3 + 2 π n ,   n ∈ Z


    4 π 3 + 2 π n ,   n ∈ Z


    𝐬 𝐢 𝐧 ⁡  𝐱 +  𝟑   𝐜 𝐨 𝐬 ⁡  𝐱 = 𝟎


   π 6 + 2 π n ,   n ∈ Z


  ±  π 6 + 2 π n


    n ∈ Z


   π 3 + π n


  n ∈ Z


  −  π 3 + π n


  n ∈ Z


    𝟐 𝐬 𝐢 𝐧 ⁡  𝐱   𝐜 𝐨 𝐬 ⁡  𝐱 =   𝟏  𝟐


  ±  π 4 + π n


  n ∈ Z


     ( − 1 ) n  π 12 +   π n 2


  n ∈ Z


     ( − 1 ) n  π 6 + π n


  n ∈ Z


  ±  π 3 + 2 π n


  n ∈ Z


   π 12 +   π n 2


  n ∈ Z


  𝒔 𝒊 𝒏 𝟑 𝒙 =   𝟏  𝟐


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 18 +   𝜋 n 3 , n ∈ Z


  ±   𝜋 18 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 6 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


  𝒄 𝒐 𝒔 𝒙 +    𝟑  𝟐 = 𝟎


     ( − 1 )  n   𝜋 6 + π n , n ∈ Z


     ( − 1 )  n   5 𝜋 6 + π n , n ∈ Z


     ( − 1 )  n   5 𝜋 6 + π n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 2 𝜋 n , n ∈ Z


  ±   5 𝜋 6 + 2 𝜋 n , n ∈ Z


  𝟐 𝒔 𝒊 𝒏 𝟑 𝒙 = 𝟏


     ( − 1 )  n   𝜋 9 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 9 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 9 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   2 𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


     ( − 1 )  n   𝜋 18 +   𝜋 n 3 , n ∈ Z


  𝒔 𝒊 𝒏 𝟐 𝒙 =   𝟗  𝟐  𝟑


     ( − 1 )  n   𝜋  𝟔 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋  𝟔 +   𝜋 n  𝟐 , n ∈ Z


     ( − 1 )  n   𝜋  𝟔 +   𝜋 n  𝟐 , n ∈ Z


     ( − 1 )  n   𝜋  𝟏 𝟐 + 𝜋 n , n ∈ Z


     ( − 1 )  n   𝜋  𝟏 𝟐 +   𝜋 n  𝟐 , n ∈ Z


     ( − 1 )  n   𝜋  𝟏 𝟐 +   𝜋 n  𝟐 , n ∈ Z


  𝟐 𝒄 𝒐 𝒔   𝟓 𝝅  𝟔 𝒙 ∙ 𝒔 𝒊 𝒏   𝟓 𝝅  𝟔 𝒙 + 𝟏 = 𝟎


  −  3 10 +  6 5 n , n ∈ Z


     ( − 1 )  n  3  𝟓 +   6 n 5 , n ∈ Z


     ( − 1 )  n  3  𝟓 +   6 n 5 , n ∈ Z


   3 10 −  12 5 n , n ∈ Z


   3 10 −  12 5 n , n ∈ Z


  −  3 10 −  12 5 n , n ∈ Z


  −  3 10 −  12 5 n , n ∈ Z


  у = −   𝒙  −   𝟏  𝟐 − 𝟑 𝒙


   х  − 𝟏


  у =   𝒙  −   𝟏  𝟐 + 𝟑 𝒙


    𝒙  𝟎 =   𝟏  𝟒


  𝒚 =   𝒙  − 𝟐


  𝒚 = 𝒍 𝒏 𝒙 + 𝒙


    𝒙  𝟎 =   𝟏  𝟕


  𝒚 =   𝒍 𝒐 𝒈    𝟏  𝟑 ( 𝟐 𝟕 −   𝒙  𝟐 )


  𝒚 =   𝒍 𝒐 𝒈    𝟏  𝟒 ( 𝟔 𝟒 −   𝒙  𝟐 )


   [ 𝟏 ; 𝟑 ]


   х  − 𝟏


   [ 𝟏 ; 𝟒 ]


  𝒚 =   𝒙    𝟑  𝟐 + 𝟑 𝒙


   х  𝟎 = 𝟒


  𝒚 =   𝒙  − 𝟐


   [ 𝟏 ; 𝟐 ]


    𝒚 = 𝒙    𝟑  𝟐 + 𝒙


   х  𝟎


    х + 𝟒  𝟑


   1  3 ( х + 4 )


   1  3 ( х − 4 )


   1  3 ( х − 4 )


   1  х + 3


   1  3 ( х + 1 )


     3  х + 1


   х    х  𝟐 + 𝟑


   1 6


     1 2


     1 2


     1 3


     1 3


   5 8


     3 8


    𝒆  − 𝒄 𝒐 𝒔 𝟑 𝒙


  − c o s 3 x   e  − c o s 3 x


    e  − s i n 3 x


    − e  − c o s 3 x


    − e  − c o s 3 x


    3 s i n 3 x e  − c o s 3 x


    3 s i n 3 x e  − c o s 3 x


      e  c o s 3 x


      e  c o s 3 x


  𝒚 =   𝒍 𝒐 𝒈  𝟑 𝒙 +   𝒆  𝒙


      𝒆  𝒙 +   𝟏  𝒙 𝒍 𝒏 𝟑


    𝒆  𝒙 +   𝟏  𝒍 𝒏 𝟑 𝒙


    𝒆  𝒙 +   𝟏  𝒍 𝒏 𝟑 𝒙


    𝒆  𝒙 +   𝟏  𝟑 𝒙


    𝒆  𝒙 +   𝟏  𝟑 𝒙


    𝒆  𝒙 + 𝟑   𝒆  𝒙


    𝒆  𝒙 + 𝟑   𝒆  𝒙


     ( 𝟕 − 𝟐 х )  𝟒


     ( 𝟓 + 𝟑 х )  𝟑


    𝒙 𝒄 𝒐 𝒔 𝒙


    𝟏  𝟐  𝒙 + 𝟏


    𝟏  𝒙


   2   х + 1 +    ln ⁡   | х | + С


  −  х + 1


   ln ⁡   | х | + С


  − 2  х + 1


   ln ⁡   | х | + С


   х + 1


   ln ⁡   | х | + С


  2  х + 1


   ln ⁡   | х | + С


  𝒚 = 𝟎 ,   𝒙 = 𝒆 ,   𝒙 =   𝒆  𝟐 ,   𝒚 =   𝟐  𝒙


  𝒚 = 𝟎 ,   𝒙 = 𝟏 ,   𝒙 = 𝒆 ,   𝒚 =   𝟏  𝒙


   1 5    ( 2 x + 5 ) 5 + c


   2 5    ( 2 x + 5 ) 5 + c


   2 5    ( 2 x + 5 ) 5 + c


   4 5    ( 2 x + 5 ) 5 + c


   4 5    ( 2 x + 5 ) 5 + c


  𝑭  ( 𝒙 ) =   𝒙  𝟐 − 𝒔 𝒊 𝒏 𝟐 𝒙 − 𝟏


  𝒇  ( 𝒙 ) =   𝟒 𝒙  𝟑 + 𝒄 𝒐 𝒔 𝒙


  𝑭 ( 𝒙 ) = 𝟕 𝒔 𝒊 𝒏 𝒙 + 𝟏 𝟎   𝒙  𝟒


  f ( x ) = 7 c o s x + 40   x 3


  f ( x ) = − 7 c o s x + 40   x 3


  f ( x ) = − 7 c o s x + 40   x 3


  f ( x ) = − 7 c o s x + 2   x 5


  f ( x ) = − 7 c o s x + 2   x 5


  f ( x ) = 7 c o s x + 2   x 5


  f ( x ) = 7 c o s x + 2   x 5


  𝒇 ( 𝒙 ) = 𝟑   𝒙  𝟐 −   𝒙  𝟒 +   𝟏    𝒙  𝟐


  F ( x ) =   x 3 −     x 5 5 −  1  x + c


  F ( x ) = 6 − 4   x 3 −  2    x 3 + c


  F ( x ) = 6 − 4   x 3 −  2    x 3 + c


  F ( x ) = 3   x 2 −     x 5 5 −  1  x


  F ( x ) = 3   x 2 −     x 5 5 −  1  x


  F ( x ) = 3   x 2 −     x 5 5 −  1    3 x 3 + c


  F ( x ) = 3   x 2 −     x 5 5 −  1    3 x 3 + c


  𝒇 ( 𝒙 ) =   𝟑 𝒙  𝟐 − 𝟔 𝒙


  𝑴 ( 𝟐 ; 𝟓 )


  F ( x ) =   x 3 − 3   x 2


  F ( x ) =   x 3 − 3   x 2 + 9


  F ( x ) =   x 3 − 3   x 2 + 9


  F ( x ) = 9


  F ( x ) = 9


  F ( x ) = 6 x − 6


  F ( x ) = 6 x − 6


  𝒇 ( 𝒙 ) = 𝟑   𝒙  𝟐 − 𝟐 𝒙 + 𝟒


  𝑨 ( − 𝟏 ; 𝟏 )


  F ( x ) =   x 3 −   x 2 + 4 x + 7


  F ( x ) = 6 x − 2


  F ( x ) = 6 x − 2


  F ( x ) =   x 3 −   x 2 + 4


  F ( x ) =   x 3 −   x 2 + 3


  F ( x ) =   x 3 −   x 2 + 3


  𝒚 = 𝟏 −   𝒙  𝟑


  𝑶 𝒙


   3 4


   1 4


   1 4


  1  1 4


  1  1 4


  3


  3


  𝒚 = 𝟐 −   𝒙  𝟑


  𝒙 = − 𝟏 , 𝒙 = 𝟏


  𝒚 = −   𝒙  𝟐 − 𝟒 𝒙


  𝒙 = − 𝟑 , 𝒙 = 𝟏


  6  1 3


  7  1 3


  7  1 3


  −  20 3


  −  20 3


   1 3


  5  1 3


  5  1 3


  6  1 3


  7  1 3


  7  1 3


  2  1 3


  1  2 3


  1  2 3


   1 3


  7  1 3


  𝒇 ( 𝒙 ) = 𝟑   𝒙  𝟐 + 𝟐 𝒙 − 𝟑


  𝑨 ( 𝟏 ; − 𝟐 )


  F ( x ) =   x 3 +   x 2 − 3 x − 1


  F ( x ) = 6 x − 2


  F ( x ) = 6 x − 2


  F ( x ) =   x 3 +   x 2 − 3 x + 3


  F ( x ) =   x 3 +   x 2 − 3 x + 3


  F ( x ) =   x 3 +   x 2 − 3 x − 5


  F ( x ) =   x 3 +   x 2 − 3 x − 5


    ∫ 0 3   ( 4 −    ( x − 2 ) 2 − x ) d x


    ∫ 0 3   ( 4 −    ( x − 2 ) 2 ) d x


    ∫ 0 3   ( 4 −    ( x − 2 ) 2 ) d x


  −   ∫ 0 3   (    ( x − 2 ) 2 − x ) d x


  −   ∫ 0 3   (    ( x − 2 ) 2 − x ) d x


    ∫ 0 3   ( x − 4 −    ( x − 2 ) 2 ) d x


    ∫ 0 3   ( x − 4 −    ( x − 2 ) 2 ) d x


    ∫ 0 3   (    ( x − 1 ) 2 − x ) d x


    ∫ 0 3   (    ( x − 1 ) 2 − x ) d x


    𝟑  𝟒   𝒙  𝟐


   3  4   x 2


   3  4 х


   3  4 х


   3  4   x 3


  𝑨  ( 𝟏 ; − 𝟏 ; 𝟑 ) , 𝑩  ( 𝟑 ; − 𝟏 ; 𝟏 )


    a →


    b →


    b →


    c →


    a →


    c →


   {   x 1 −   x 2 ;   y 1 −   y 2 ;   z 1 −   z 2 }


   {   x 2 −   x 1 ;   y 2 −   y 1 ;   z 2 −   z 1 }


   {   x 2 −   x 1 ;   y 2 −   y 1 ;   z 2 −   z 1 }


   {     x 1 +   x 2 2 ;     y 1 +   y 2 2 ;     z 1 +   z 2 2 }


   {     x 1 +   x 2 2 ;     y 1 +   y 2 2 ;     z 1 +   z 2 2 }


     | a | → =  m + n + k


     | a | → =    m 2 +   n 2 +   k 2


     | a | → =    m 2 +   n 2 +   k 2


     | a | → =  m n k


     | a | → =  m n k


   { − 2 ; 3 ; − 2 }


   { 2 ; − 3 ; 2 }


   { 2 ; − 3 ; 2 }


   { 2 ; 1 ; 2 }


   { 0 ; 1 ; 2 }


   { 0 ; 1 ; 2 }


   { 0 ; 3 ; − 2 }


   { 0 ; 3 ; − 2 }


      (   x 1 −   x 2 ) 2 +    (   y 1 −   y 2 ) 2 +    (   z 1 −   z 2 ) 2


      (   x 1 +   x 2 ) 2 +    (   y 1 +   y 2 ) 2 +    (   z 1 +   z 2 ) 2


      (   x 1 +   x 2 ) 2 +    (   y 1 +   y 2 ) 2 +    (   z 1 +   z 2 ) 2


      (   x 1 +   y 1   + z 1 ) 2 +    (   x 2 +   y 2   + z 2 ) 2


      (   x 1 +   y 1   + z 1 ) 2 +    (   x 2 +   y 2   + z 2 ) 2


   { 1 ; − 1 ; 6 }


   { 1 ; − 1 ; 0 }


   { 1 ; − 1 ; 0 }


   { 3 ; − 3 ; 6 }


   { 3 ; − 3 ; 6 }


   { 1 ; − 3 ; 0 }


   { 1 ; − 3 ; 0 }


    a 1   b 1   + a 2   b 2   + a 3   b 3


    a 1     a 2   a 3 + b 1   b 2   b 3


    a 1     a 2   a 3 + b 1   b 2   b 3


    a 1   b 2   b 3 +   b 1   a 2   b 3 +   b 1   b 2   a 3


    a 1   b 2   b 3 +   b 1   a 2   b 3 +   b 1   b 2   a 3


  − 3  2


  3  2


  3  2


  3


  3


   2


   2


  3  2


  3  2


  6  2


  6  2


  − 10  3


  10  3


  10  3


  10


  10


   3


   3


  5  3


  5  3


  − 5  2


  5  2


  5  2


   2


   2


  2  3


  2  2


  2  2


  − 9  3


  9  3


  9  3


   3


   3


  9


  9


  6  3


  6  3


  3  3


  3  3


    𝒂 → ∙   𝒃 → = 𝟏 𝟐


   |   𝒂 → | = 𝟑 ,


   |   𝒃 → | = 𝟖


    𝑪 𝑫 →


    𝑴 𝑵 →


  𝑨 𝑩


  𝑪 𝑫


  𝑨  ( 𝟑 ; − 𝟐 ; 𝟒 ) , 𝑩  ( 𝟒 ; − 𝟏 ; 𝟐 ) , 𝑪  ( 𝟔 ; − 𝟑 ; 𝟐 ) , 𝑫  ( 𝟕 ; − 𝟑 ; 𝟏 )


  𝑨 𝑩


  𝑪 𝑫


  𝑨  ( 𝟓 ; − 𝟖 ; − 𝟏 ) , 𝑩  ( 𝟔 ; − 𝟖 ; − 𝟐 ) , 𝑪  ( 𝟕 ; − 𝟓 ; 𝟏 𝟏 ) , 𝑫  ( 𝟕 ; − 𝟕 ; − 𝟗 )


  𝑨 𝑩


  𝑪 𝑫


  𝑨  ( 𝟏 ; 𝟎 ; 𝟐 ) , 𝑩  ( 𝟐 ; 𝟏 ; 𝟎 ) , 𝑪  ( 𝟎 ; − 𝟐 ; − 𝟒 ) , 𝑫  ( − 𝟐 ; − 𝟒 ; )


  𝑨 𝑩


  𝑪 𝑫


  𝑨  ( − 𝟔 ; − 𝟏 𝟓 ; 𝟕 ) , 𝑩  ( − 𝟕 ; − 𝟏 𝟓 ; 𝟖 ) , 𝑪  ( 𝟏 𝟒 ; − 𝟏 𝟎 ; 𝟗 ) , 𝑫  ( 𝟏 𝟒 ; − 𝟏 𝟎 ; 𝟕 )


  𝑨  ( 𝟏 ; 𝟑 ; 𝟎 ) , 𝑩  ( 𝟐 ; 𝟑 ; − 𝟏 ) , 𝑪  ( 𝟏 ; 𝟐 ; − 𝟏 )


    𝑪 𝑨 →


    𝑪 𝑩 →


  𝑨  ( 𝟏 ; − 𝟏 ; 𝟑 ) , 𝑩  ( 𝟑 ; − 𝟏 ; 𝟏 ) , 𝑪  ( − 𝟏 ; 𝟏 ; 𝟑 )


  𝑨  ( 𝟏 ; − 𝟏 ; 𝟑 ) , 𝑩  ( 𝟑 ; − 𝟏 ; 𝟏 ) , 𝑪  ( − 𝟏 ; 𝟏 ; 𝟑 )


    𝒂 →  { 𝟐 ; − 𝟐 ; 𝟎 }


    𝒃 →  { 𝟑 ; 𝟎 ; − 𝟑 }


    𝒂 →  {  𝟐 ;  𝟐 ; 𝟐 }


    𝒃 →  { − 𝟑 ; − 𝟑 ; }


    𝒂 →  { 𝟎 ; 𝟓 ; 𝟎 }


    𝒃 →  { 𝟎 ; −  𝟑 ; 𝟏 }


    𝒂 →  { − 𝟐 . 𝟓 ; 𝟐 . 𝟓 ; 𝟎 }


    𝒃 →  { − 𝟓 ; 𝟓 ; 𝟓  𝟐 }


  𝑨  ( 𝟑 ; − 𝟏 ; 𝟎 ) , 𝑩  ( 𝟎 ; 𝟎 ; − 𝟕 ) , 𝑪  ( 𝟐 ; 𝟎 ; 𝟎 ) , 𝑫  ( − 𝟒 ; 𝟎 ; 𝟑 ) , 𝑬  ( 𝟎 ; − 𝟏 ; 𝟎 ) , 𝑭  ( 𝟏 ; 𝟐 ; 𝟑 ) ,


  𝑮  ( 𝟎 ; 𝟓 ; − 𝟕 ) , 𝑯  ( −  𝟓 ;  𝟑 ; 𝟎 )  


  𝑶 𝒙 𝒚


  𝑨  ( 𝟑 ; − 𝟏 ; 𝟎 ) , 𝑩  ( 𝟎 ; 𝟎 ; − 𝟕 ) , 𝑪  ( 𝟐 ; 𝟎 ; 𝟎 ) , 𝑫  ( − 𝟒 ; 𝟎 ; 𝟑 ) , 𝑬  ( 𝟎 ; − 𝟏 ; 𝟎 ) ,


  𝑭  ( 𝟏 ; 𝟐 ; 𝟑 ) , 𝑮  ( 𝟎 ; 𝟓 ; − 𝟕 ) , 𝑯  ( −  𝟓 ;  𝟑 ; 𝟎 )  


  𝑶 𝒚 𝒛


  𝑨  ( 𝟑 ; − 𝟏 ; 𝟎 ) , 𝑩  ( 𝟎 ; 𝟎 ; − 𝟕 ) , 𝑪  ( 𝟐 ; 𝟎 ; 𝟎 ) , 𝑫  ( − 𝟒 ; 𝟎 ; 𝟑 ) , 𝑬  ( 𝟎 ; − 𝟏 ; 𝟎 ) ,


  𝑭  ( 𝟏 ; 𝟐 ; 𝟑 ) , 𝑮  ( 𝟎 ; 𝟓 ; − 𝟕 ) , 𝑯  ( −  𝟓 ;  𝟑 ; 𝟎 )  


  𝑶 𝒙 𝒛


   с → = ( 𝟑 ; − 𝟐 ; 𝟏 )


   а → = ( 𝟐 ; − 𝟑 ; − 𝟏 )


   |  с → − 𝟐  а → |


    А Д   → и      В 1  С 1 →


     А 1 А →   и     Д  Д 1 →


    В С   → и     А  А 1 →


    В  В 1 →   и     А  А 1 →


   с →


   а →


   |  с → | = 5 ,


   |  а → |


   с →   ∙  а → =  


   |  с → | = 3


   |  а → | =  2


   с → ∙  а → =  


   |  с → | = 5 ,


   |  а → | = 6


   с → ∙  а → =


   |  с → | = 4 ,


   |  а → | = 7


   с → ∙  а → =  


   а →


   в →


   15  2  91


     7  3  10


     7  3  10


   14  3  59


   14  3  59


   5  2  10


   5  2  10


     6  7  2


     6  7  2


    А В →


    А В →


    А В →


    А В →


      А В →


   42


   66


   66


  2  33


  2  33


  2  33


  2  33


    𝒅 → =  (   𝟏  𝟑 ; 𝟎 , 𝟑 ;   𝟐  𝟓 )


    𝒂 → =  ( −   𝟏  𝟐 ;   𝟏  𝟑 ; −   𝟑  𝟒 )


   с →


    𝒂 →


   |   𝒄 → | = 𝟐


     |  а → | =  𝟑


   с → ×  а → = 𝟑


    𝒏 → −   𝒅 →


    𝒏 → = ( − 𝟐 ; − 𝟏 ; 𝟒 )


    𝒅 → = ( 𝟑 ; 𝟏 ; − 𝟏 )


   с → = ( − 𝟏 ; 𝟑 ; 𝟕 )


    𝒂 → = ( 𝟔 ; 𝟐 ; − 𝟖 )


  𝟐  с → + 𝟑  а →


  2  14


  6  2


  6  2


   𝟏 𝟐


  𝟐 𝟒  𝟑


   𝟑


   𝟑


  𝝅


  𝝅


  𝟐 𝝅


  𝟐 𝝅


  𝝅


  𝝅


  𝝅


    𝟑 𝟐 !  𝟑 𝟏 !


    𝟏 𝟒 !  𝟏 𝟐 !


    𝟔 ! ∙ 𝟒 !  𝟖 !


    𝟏 𝟏 !  𝟗 ! ∙ 𝟐 !


   А  𝟓  𝟏


   А  𝟒  𝟐


   А  𝟔  𝟔


   А  𝟖  𝟑


   С  𝟔  𝟏


   С  𝟕  𝟐


   С  𝟖  𝟑


   С  𝟏 𝟎  𝟗


   С  𝟏 𝟒  𝟏 𝟐 +  С  𝟏 𝟒  𝟏 𝟑


        1 2


   3 2


                      а )          х + 1 = х − 5


   3 х − 1 −  х + 2 = 1


   4 − 2 х ≥ 3


   х + 15 > 5 − х


      1 2


   9   2 3


   9   1 6


     8   1 3


        1 2


      2 3


   2 х − 1 = х − 2


   12 + х −  1 − х = 1


   4 − 2 х ≤ 2


   х − 3 > х − 5


     1 6


     1 7


   1 81


     log 4 ⁡   ( 4 − x ) +    log 4 ⁡ 3 = 1


   log 2 2 x + 4  log 2 x − 5 = 0 .


   1 16


     log 3 2 x − 2  log 3 x − 3 = 0


   sin ⁡  30 °


     3 2


     2 2


  2  sin ⁡  30 ° + 6  cos ⁡  60 ° − 3 c t g 30 ° + 9 t g 30 °


  4  2


   cos ⁡   ( 𝜋 − 𝛼 )  cos ⁡   ( 2 𝜋 − 𝛼 ) +   c o s 2 𝛼


    𝜋 2


     3 2


   1 2


     3 2


     2 2


   sin ⁡   ( 𝜋 − 𝛼 )  cos ⁡   (   𝜋 2 − 𝛼 ) +   c o s 2 𝛼


    𝜋 2   <  


     2 2


  4  x − 5


  g  ( x ) =   x 2 + c o s x


  2 x + s i n x


  2 x − s i n x


    x 3 + s i n x


    x 3 − s i n x


  y =   x − 3  x + 4


  8  x − 3


   x 3 +  cos ⁡  x


  y =   x − 3  x + 2


    ∫  − 1 1    x 6 d x


    ∫ 0 1   ( x + 3 ) d x


    ∫    𝜋 2  𝜋   cos ⁡  x d x


    ∫ 0 2    x 2 d x


    ∫  − 1 0    3 x 2 d x


    ∫ 0  𝜋   sin ⁡  x d x


   3


   2


   3


   2


   5 6


   2 3


   5 6


   100  2 x + 1 < 0 , 1


  f  ( x ) =   2 x 3 −  1 2   x 4 − 8


  y =   x 2 + 2 ,   y = 2 x + 2


   8  2 x + 1 > 0 , 125


  f  ( x ) =   x 5 − 5   x 4 + 3


  y =   x 2 + 1 ,   y = 3 −   x 2

