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1. IIacnopr ¢poHa oLleHUBaeMBbIX CPEICTB

1.1. Ob6aactb npumenenus POC

®OC  mnpenHa3HaueH Il T[POBEPKUM  PE3YJIbTATOB  OCBOCHMS
ob1meoOpa3zoBareibHOM ~ yueOHOM — auciuiuimHbl  «Marematukay — 19.02.12
TexHoJIOTMS NPOAYKTOB NMUTAHUS KMBOTHOI0 MPOMCXOKICHHS.

Henpsto cozmanuss GOC sBhsieTCs YCTaHOBJICHUE COOTBETCTBHUSI Y4EOHBIX
JOCTHKEHUM 3aIlJIaHUPOBAHHBIM pe3yJIbTaTaM 00yueHus 1Mo 00111e00pa3zoBaTeIbHON
muciuiuinHe  «MaremaTtuka» W TpeOOBaHMSIM OCHOBHOW 00Opa3oBaTeIbHOMU
IPOrPAMMBI.

®OC periaer 3a1auu:

- peanuzanus MEXIUCHUIUIMHAPHOTO TMOAX0Aa K OTOOpY COJEp:KaHUS
0011e00pa3oBaTeNbHON  JTUCIUTUIMHBI c ydeToM  npodecCUuOHaTBHOM
HANPaBJICHHOCTH  OCHOBHOM  00Opa3oBaTeNbHOM  NPOrpaMMbl  CPEIHETO
npodeccruoHaIbHOTO 00pa30BaHuUs;

- KOHTPOJIb WM YIPABJICHUE IPOIECCOM NpUOOpeTeHUs] OO0yYaromMUMUCs
HEOOXOJIMMBIX 3HAHWMN, YMEHUN, HABBIKOB U YpPOBHS CGHOPMUPOBAHHOCTU
komnereHunu, onpeaenéHubix B @I'OC CIIO no HanpaBieHUIO MOATOTOBKHA U HA
ocaoe PI'OC COOQO;

- KOHTPOJb (C MOMOIIbI0 HabOpa OIICHOYHBIX CPENICTB) M yMpaBiieHUe (C
MTOMOIIBIO AJIEMEHTOB OOpaTHOM CBSI3W) NOCTWXKEeHHEM 1ener peanuzauu OITOII,
ONpENENeHHBIX B BHJE€ HAOOpa OOIIEKYJbTYPHBIX, OOIIEPOPECCUOHANBHBIX U
po¢heCCUOHANIBHBIX KOMITIETEHIIUNA BBIITYCKHUKOB.

Hasznauenue (hoH/1a O1ICHOUHBIX CPEJICTB: UCTIOJIB3YETCS IS ONIEPATUBHOTO U
pEeryJIIpHOTO  yHOpaBjieHUs  Y4yeOHOH  JIEeSITeNBHOCTBIO (B TOM  YHCIIE
CaMOCTOSITEJIbHOM) CTYJCHTOB, a TakKXXe IMpeJHa3HA4YeH Jig OIEHKH CTETEeHU
JOCTKEHUS 3aIJIAHUPOBAHHBIX PE3YJITATOB 00YUEHUS TI0 3aBEPIIECHUI0 00yUeHUS
B YCTAaHOBJICHHOW y4€OHBIM MJIaHOM (hOpMeE: DK3aMEH.

[lepedyeHb BHIIOB OLIEHOYHBIX CPEJCTB COOTBETCTBYET pabouel mporpamme
TUCHUTUINHBL « MaTeMaThuKa.

1.2. Ilnanupyemble pe3yJibTaTbl OCBOCHHS 001e00pa3oBaTeJIbHOM
aucuIIMHBI B c0oTBeTcTBHHU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

B pesynbTaTte ocBoeHuUs y4eOHOM TUCITUIIMHBI 00y4YalOIIUICS T0JKEH YMeTh:

® HMCKATh U HAXOJAUTh 0000IIICHHBIC CIIOCOOBI PEIICHUS 3a/1a49, B TOM YHCIIC,
OCYIIECTBIISITh PA3BEPHYTHIM MH(GOPMAIIMOHHBIN MMOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIC (yueOHbIE U TIO3HABATEILHBIC) 3a/1a4H;

® OLIEHMBATH U 00BSACHATH NHOOPMAIIHMIO C Pa3HBIX MO3UIIHHA, PACTIO3HABATH
1 (puKCcHpOBaTH MPOTUBOPEUNS B MHOOPMAIIMOHHBIX HCTOYHUKAX;

® HCHOJIb30BATh PA3JIMYHBIE MOJAECIBHO-CXEMAaTUUECKUE CpPEICTBA s
IPEICTABJIEHNUS CYILECTBEHHBIX CBA3€M M OTHOIIEHUM, a TAaKXE€ IMPOTUBOPECUMH,
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BBISIBIICHHBIX B HH(POPMAIIMOHHBIX NCTOYHHUKAX;

® MPUMEHATH Pa3HOOOpa3HbIe UCTOYHUKH MaTeMaTH4eCcKoW MHpopManuu
JUTSL OCYILIECTBIICHUS 1I€JICHANIPABICHHOTO MOMCKA BO3MOXKHOCTEH MJisi HIMPOKOIO
nepeHoca CpeICTB U CIOCOO0B JIEHCTBHS;

® COCTABJISITh M OIEHUBATH PA3HBIMHU CIIOCOOAMU YHMCIIOBBIE BBIPAKEHUS
P PEIICHUHU PAKTUUECKUX 3aJ1ad U 3a/1a4 U3 APYTUX YUEOHBIX NMPEIMETOB;

e omnpeaeaATh Mo rpadhukaM W HMCIOJIB30BaTh ISl PEIICHHS MPUKIaTHBIX
3a71a4 CBOMCTBA pEeAIbHBIX MPOIIECCOB U 3aBUCUMOCTEN;

® CONOCTABJIATH MOJIYYCHHBIN pE3yibTaT AEATEIBHOCTH C MOCTABICHHOU
3apaHee 1eNblo;

® ICMOJIb30BaTh MPHOOPETEHHbIC 3HAHUA W YMEHHUsI B NMPAKTHYECKOM
JeSITeJIbHOCTH M NMOBCEIHEBHOM KU3HH JIUIS:

® BBISIBJICHUS U OOBSICHCHHUS MaTeMaTHYECKUX aCIIEKTOB TEKYIIUX COOBITHIMA
Y CUTYyalluu;

® HAXOXJCHUA M TPUMEHEHHUS MPOCTEUIIUX MPOTPAMMHBIX CPEICTB U
AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM IPU PEUICHUHA MaTEMaTUUECKUX 3aJ1ay;

® MPUMEHCHMS TNPUKIAJAHBIX MporpaMM M TPOrpaMM CHMBOJIBHBIX
BBIUMCJICHUH IS MCCIIEOBAHUS MaTEMaTUYECKHX OOBEKTOB;

® [OHMMAaHUS POJIM MATEeMaTUKM B PA3JIMYHBIX OTPACIAX DKOHOMHUKHU
Poccumn.
B pesynbrare ocBoeHUs y4eOHOM TUCIUIUIMHBI 00 YYaIOIIMIACS T0KEH 3HATD:

® OCHOBHBIC MATEMATUUYECKHUE MOHSATUSI U TEPMHUHBI, METObI IOKA3aTEILCTBA
U pELICHUS] MAaTEMAaTUYECKUX 3a/1a4;

® VHUBEPCAIbHBIM  XapakTep 3aKOHOB  pa3BUTHUS ~ MATEMaTHUUYECKUX
pacCyXIeHUI; UX TPUMEHHUMOCTB BO BCEX 00JIACTIX YETIOBEUSCKOM NS TEIbHOCTH;

® KCTOPHIO Pa3BUTHUS MTOHATHS YUCIIA; CO3IaHUS MAaTEeMaTUUYECKOIO aHaJIN3a;
BO3HHUKHOBEHHS W PAa3BUTUSI I'€OMETPHUM; OCHOBHBIC AaCII€KThl, BO3HHMKAIOIIHUE B
caMoil MaTemMaTHKe U1 (OpMHUPOBAHUS U PA3BUTHS MAaTEMaTHYECKOW HAYKH;

® 0COOCHHOCTH MaTEMaTUUECKON HAYKH JJI PEIICHUS 3a/1a4, BO3HUKAIOIINUX
B TEOPUU M MPAKTUKE, MIUPOTY U B TO K€ BPEMsl OrPaHUUYEHHOCTh MPUMEHEHUS
MaTeMaTUYECKUX METOJI0OB K aHalM3y U UCCIEIOBAHUIO MPOILIECCOB U SIBJICHUN B
MPUPOJE U OOIIECTBE;

® BEPOSITHOCTHBIN XapaKTep pa3IMUHbBIX MPOILIECCOB OKPYKAIOIIETO MHUPA.

Oco0oe 3HaueHne JUCITUIUTNHA UMeeT npu hopmupoBanuu u pazputuu OK
u I[1K (tabmmma 1).



Taoauna 1.

KOI{ H HAUMCHOBAHMUC

I[lnanupyemble pe3yJbTaThl 0CBOEHUS IUCUUIIMHBI

(popmupyembIx Oob6mme JAucuuniMHapHble
KOMIIeTeHIM I
OK 01. BsiOupats JIP 24 rotoBHOCTH K Tpyay, oco3Hanue ueHHoctd | [IP6 01 Biaaerh MeTOomamMu J10Ka3aTesIbCTB, aJTOPUTMaAMH
CIIOCOGLI perenms | MacTepCTsa, Tpyaomooue; } pemieHus 3amad; ymeThb (OpPMyIHpPOBATH  OIMpPEICICHHS,
saaa JP 25 TOTOBHOCTb K aKTMBHOH  JEATCILHOCTH | aKCHOMBl M TCOPEMBI,  MPHMEHATH X,  MPOBOJHTH
. TEXHOJIOTMYECKOW M COLMAJIbHOW HAIIPaBIEHHOCTH, | JOKA3aTeIbCTBEHHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;
nMpoheccHoHaTbHOH CIOCOOHOCTh ~ MHHMLMUPOBaTh,  IaHupoBate  u | [IP6 02ymerp omepupoBaTh MOHATUSMH: CTCIICHb YHCIA,
ACATCIIBHOCTH CaMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITENbHOCTD; JorapudM YucIia; yMEHUE BBITIOIHITH BEIYMCICHUS 3HAUCHHH
HOPUMCHUTCIBHO K|JP 26 MHTEpEC K  pasnuuHeiM  cdepam | 1 1peoOpa3oBaHUil  BBIpAKEHHH €O  CTCIEHAMH |
Pa3IMYHBIM npohecCuOHaNbHOM NeSTeNbHOCTH. norapudmamu, mpeodOpa3oBaHHE  JIPOOHO-PANMOHATBHBIX
KOHTEKCTaM; MP 01 camocrosATenbHO  (OpPMYJIMPOBATh U | BHIPAKEHHIA,
aKTyalusupoBath  npoOiemy, paccMmarpuBath ee | [IP6 03 ymers omepupoBaTh MOHSATHSAMH: paldOHAIbHBIE,
BCECTOPOHHE; HUppaLMOHAIBHEIE, MOKa3aTebHbIE, CTEIICHHBIE,
MP 02 ycraHaBiuBaTh CYIIECTBEHHBIH INPU3HAK MM | JOorapu@MUUYECKHE, TPUTOHOMETPUYECKHE YPABHEHUS U

OCHOBaHHS
0000111eHHS;
MP 03 omnpenenarb LeNu JAESITENbHOCTH, 3aaBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B
paccMaTpUBAEMBIX SIBICHUSX;

MP 06 BHOCUTb KOpPPEKTHUBBI B J€ATEIbHOCTD,
OIICHUBATh COOTBETCTBHE  PE3YyJbTATOB  IIEJISAM,
OIICHUBATh PUCKHU MOCIEICTBUI JAESITEIBHOCTH;

MP 08 pa3zBuBaTh KpEaTUBHOE MBIIIIEHUE ITPU PELICHUH
YKU3HEHHBIX TPOOIEM.

JII CpaBHCHHA, I(J'IaCCI/I(I)I/IKaI_II/II/I u

MP 09 BrangeTs HaBbIKAMH y4€OHO-UCCIIEI0BATEIHCKON
U TIPOEKTHOM JESATEIbHOCTH, HABBIKAMHU pa3pELICHUs
mpooJieM;

MP 14 BbIABISATH NPUYMHHO-CIEACTBEHHBIE CBSA3U U
aKTyaJ'II/ISI/IpOBaTI) 3a)1aqy, BBIIBUT'AaTh FI/IHOTe3y cec
pelieHusl, HaXOJIUTh APTyMEHTHI I JOKa3aTelibCTBa

HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymers omnepupoBaTh NOHATUAMU: (DYyHKLHUSA,
HempepbiBHAass  (QyHKIMs, MNPOU3BOJAHAs, IepBOOOpa3Hasd,
ONpE/ENIEHHbI HMHTErpall; yMEeThb HaXOJUTbh IPOU3BOJHBIE
AJIEMEHTApHbIX  (YHKLHUH, UCIIONB3Yysl  CIPaBOYHbIE
MaTepuaibl; UCCIEA0BaTh B MPOCTEHIINX Clydasx (QyHKUHU
Ha MOHOTOHHOCTb, HaXOJWTh HAWOOJIbIIEE W HaUMEHbIIee
3HaueHue QYHKIUI; CTPOUTh TpaduKU MHOTOWIEHOB C
UCIIOJIb30BaHUEM  amlmnapara MaTeMaTH4eCKOro — aHaju3a;
MIPUMEHSITh IPOU3BOJIHYIO MPU PELLIEHUH 3a7a4 Ha JIBH)KEHUE;
peaTh MpakTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha HauOoblIee
Y HaMMEHbIIee 3HaUEHUs, Ha HaX0XJIeHUE IyTH, CKOPOCTH U
YCKOPEHHS;

ITP6 05 ymerb omepupoBaTh MOHATHUSAMU: pallMOHAJIbHAs
¢byHKUMA, ToKa3aTrenbHas (QYyHKIUS, CTEeNeHHas (QyHKIMs,
norapudmuueckas byHKIHS, TPUTOHOMETPUUECKHUE
¢byHkuuu, obpaTHble (YHKIMH; YMETh CTPOUTH Tpaduku
U3YyYCHHBIX  (YHKUMH, MCIOJB30BaTh  rpaduKd  TpHU
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M3YUYEHUHU TPOIECCOB U 3aBUCUMOCTEH,




CBOMX YTBEpXICHUMH, 3a1aBaTh MapaMeTpPbl U KPUTEPUH
peleHus;

MP 15 aHanu3upoBaTh NOJYYEHHBIE B XOJI€ PELICHUS
3aJa4d  pe3yJIbTaThl, KPUTHUYECKH OLICHUBATh HX
JIOCTOBEPHOCTh, IIPOTrHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBUSIX;

MP 18 ymeTs nepeHOCHUTh 3HaHUSI B [1I03HABATENbHYIO U
IPAaKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;

MP 19 yMerb WHTErpupoBaTh 3HAHUS M3 Pa3HBIX
HpPEIMETHBIX 00J1acTel;

MP 20 BbegBUraTh HOBBIE MJEH, IpejJararh
OpPUTMHAJIbHBIE [TOAXO0/IbI U PEIIEHUS; U CIOCOOHOCTh UX
UCIIOJB30BaTh B IIO3HABAaTEIbHOM U COLIMAIBHOU
IIPaKTHKE

IIPY PELICHUU 3aJa4 U3 JPYTUX y4eOHBIX IIPEIMETOB U 3a/1a4
U3 pealbHON JKU3HU; BbIpaXaTb (HOpMyJaMH 3aBHCUMOCTH
MEXly BEJINYMHAMY;

ITP6 06 ymeTh pemath TEKCTOBBIC 3aJ]a4l Pa3HBIX THUIOB (B
TOM YHCJIE HAa IPOLEHTHI, O U YacTH, Ha JBUKEHHE, paboTy,
CTOMMOCTh TOBapOB U YCIYyT, HaJOTH 3a7aud U3 o0jactu
yIOpaBICHUS JUYHBIMA W CEMEHHBIMH  (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M MX
CUCTEMBI [0 YCJIOBHIO 3a/ayd, MCCIEAO0BAaTh IIOJYyYEHHOE
peleHre U OLEHUBATh NPaBAONOJO0OHOCTh PE3yIbTaTOB;
IIP6 07 ymersr omnepupoBaTh MOHATUSMHU: CpEJIHEE
apudmeTHyeckoe, MeauaHa, HauOoJbllee M HauMEHbIIee
3HAYeHMs, pa3Max, IAUCIEpPCHUs, CTAHIAPTHOE OTKJIOHEHHUE
YHUCIOBOro HaOopa; yMeThb M3BJIEKAaTh, WUHTEPIPETUPOBATH
nH(OpMaIHNIO, TPEICTABICHHYIO B TA0JINIAX, HA AHAarpaMMax,
rpapukax, OTpa)karolllyl0 CBOICTBa pealbHbIX MPOLECCOB U
SIBJICHUI; MIPEJICTABIATh HHPOPMALIMIO C TIOMOIIBIO TaOJIUI U
JuarpamMM; HUCCJIENOBaTh CTaTHUCTUYECKUE JaHHbIE, B TOM
qucie ¢ MPUMEHEHUEM TpapuuecKuX METOI0B U 3JIEKTPOHHBIX
CpPEICTB;

ITP0 08 ymeTh onepupoBaTh MOHATUSIMU: CIIy4alHBIN OIBIT U
ClIyyailHOE COOBITHE, BEPOSTHOCTH CIIYYallHOTO COOBITHS;
YMETb  BBIYUCIATH  BEPOATHOCTH C  MCIIOJIB30BAHHEM
rpauyecKux METOJIOB; MPUMEHATh (OPMYJIBI CIOXKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, KOMOHMHATOpHBbIE (AKTBl H
GbopMyIIbl TIpU pELIEHUU 3a/ay; OLEHUBATh BEPOSITHOCTH
peanmbHBIX  COOBITHMH;  3HAKOMCTBO €O  CIy4YalHBIMU
BEJIMYMHAMHU; YMEHHE TMPUBOAUTH TPUMEPHI TMOSABICHUS
3aKOHa OOJIBIIMX YHWCENl B NPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

ITP6 09 ymerr omepupoBaTh MOHATHUSAMH: TOYKa, IpsAMasd,
IJIOCKOCT, MIPOCTPAHCTBO, JBYTpaHHBIN yToJI,
CKpEIINBAIOIINECS HIpsIMBIE, NapajuIeIbHOCTD U
NEePIEHUKYIAPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroia MexIy
IPSIMBIMHU, YTOJl MEXKAY




OpsIMOM M IJIOCKOCTBIO, YTOJ MEXAY IIOCKOCTSMU,
paccTosiHue OT TOYKM [0 IIJIOCKOCTH, PACCTOSIHUE MEKIY
IpSIMBIMU, PAaCCTOSIHME MEXAY IUIOCKOCTSIMH; YMEHHE
UCIOJb30BaTh IPU PEIIEHUM 3a/ad H3ydeHHbIe (akThl U
TEOpEMbl IJIAHUMETPUHU; YMEHHE OLEHUBATb pa3Mephl
00BEKTOB OKPY’KAIOLIET0 MUPA;

ITP6 10 ymers omepupoBaTh IMOHSATHSMH: MHOIOIPDAaHHUK,
CeueHHe MHOIOTrpaHHMKa, KyO, Mapajuleienumnen, Mpu3Ma,
nupampia, (uUrypa M MOBEPXHOCTh BpallEHHs, LHUIHHID,
KOHYC, 11ap, cdepa, ceueHus: (pUrypbl BpaleHus, MI0CKOCTb,
Kacaromasics  ceppl, IWIMHAPA, KOHyca, IUIOLIAJ]b
IIOBEPXHOCTU MHMPaMUIbl, IPU3MBI, KOHYCa, LWINHIPA,
wiomank  chepel, 00BeM  Ky0a,  TPSIMOYTOJBHOTO
napajuleJienunena, TupaMubsl, IpU3Mbl, HUIMHIPA, KOHYCA,
mrapa; yMeHHe n300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS OT PyKH, C IOMOLIbIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJEKTPOHHBIX  CPEACTB;  YMEHHUE
pacrno3HaBaThb CHUMMETPUIO B  IPOCTPAHCTBE, yMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOTPaHHUKHY;

ITP6 11 ymerb omnepupoBaTh NOHATHUSMHU: JIBUKEHUE B
IPOCTPAHCTBE, TMOAO0OHBIE (UIYpbl B  IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOIIAJECH IIOBEPXHOCTEH W
00BbeMOB MOAOOHBIX (UTYp IPU PEIICHUH 3a/1a4;

ITP6 12 ymerTb BBIYUCIATH TE€OMETPUYECKHE BEIMYMHBI
(UMHa, yrois, IJIOWAAb, 00bEM, IUIOLIAJb IOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YEHHbIE (OPMYIIBI U METOMBL;

ITP6 13 ymerp onepupoBaTh NOHATHAMU: HPAMOYTOJIbHAsS
CUCTEMa  KOOpPAMHAT, KOOpAMHATHI  TOYKH,  BEKTOp,
KOOpJMHATHI BEKTOPA, CKAJISIPHOE IPOU3BEACHHE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJECHHE BEKTOpa Ha
YHUCI0; HAXOAUTh C TOMOIIBIO M3YYEHHBIX (opmyn
KOOpJMHATHI Ce- PEIMHBI OTPE3Ka, PACCTOSHUE MEXIY BYMS
TOYKaMU;

I1P614 ymeTh BHIOMpATh TOAXOMSIIMA W3YYCHHBIM METOI




JUIS peIeHusl 3a1a4M, paclo3HaBaTh MaTeMaTHUECKUE (haKThI
U MaTeMaTH4eCKHe MOJENIU B IMPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX  OTKPBITHM  POCCUMCKOM W  MHUPOBOI
MaTEeMaTU4YeCKON HayKH;

Py 01 ymerb omepupoBaTh MOHATHSAMHU: OMNPEACIICHUE,
aKkcuoma, Teopema, CJEJICTBUE, CBOWCTBO, IPHU3HAK,
JI0KA3aTeIbCTBO, PABHOCUIIbHBIE (HOPMYIHPOBKU; YMEHHE
dbopmynHnpoBath oOpatHOe u IIPOTUBOIIOJIOKHOE
YTBEPKACHUE, NPUBOAUTH IPUMEPbl U KOHTP HPUMEPHI,
HCII0JIb30BaTh METO/1 MAaTEMATUYECKON UHAYKIIUN; IPOBOIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKACHUS IpU PEIICHUH 3a]ad,
OLICHUBATh JIOTUYECKYIO NMPABUIBLHOCTD PACCYKICHUM;

IIPy 02 ymers omnepupoBaTh NOHATHUSAMHU: MHOXKECTBO,
IIOJIMHOXKECTBO, ONEpalMy HaJl MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIA —ammapar i
ONMUCAHUsl PEAIbHBIX MPOLECCOB U SIBICHUU MPHU pPELIECHUU
3aJ1a4, B TOM YHUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

IIPy 03 ymers omepupoBaTh HOHATHAMM: Tpad, CBI3HBIN
rpad, aepeBo, UK, Tpad Ha TMIIOCKOCTH;, YMEHHUE 3a/1aBaTh U
ONHUCHIBATh I'padbl pa3IMYHBIMU CHOCOOAMH; HCIOJIb30BATh
rpadbl pu pelIeHNH 3a/1ay;

IIPy 04 ymerb CBOOOJHO OIEPUPOBATH IMOHITUSAMHU:
coueTaHWe, T[EepecTaHOBKAa, YHUCIO COYETaHWM, YHUCIO
NepecTaHoBoK; OumHOM HblOTOHA; yMeHHe MpPUMEHATh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS JJIS PELICHUS 3a1a4;
ITPy 05 ymeTs onepupoBaTh NOHATUSAMHU: HATYPAIBHOE YUCIIO,
1[eJI0€ YHCJIO0, OCTATOK MO MOJYJO, paliOHalIbHOE YHCIIO,
MPPALMOHATIBHOE YNCJIO, MHOYKECTBA HATypalbHBIX, LIEJIBIX,
paroHaIbHbIX, JENCTBUTENBHBIX YHCell; yMEHHE
UCMOJIb30BaTh MPU3HAKH JEIMMOCTH, HAaUOONBIINA OOLIHiA
JIeNTUTENb U HauMeHblllee ob11ee KpaTHOe, aropuT™ EBkinnia
IpU  PpElIEHUH 337ad; 3HAKOMCTBO C  Pa3IMYHBIMU
MTO3ULIMOHHBIMU CUCTEMAaMHU CUHMCIICHUS;
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ITPy 06 ymeTb CBOOOHO ONIEpUPOBATH MOHATUSIMH: CTETICHB C
LIEJIBIM [T0Ka3aTesIeM, KOPEHb HaTypajbHOH CTENEHU, CTENEHb
C pPallMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JIE€HCTBUTEIbHBIM
rokasaresueM, Jiorapum 4ucia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJILHOTO YUCIIA;

NPy 07 ymers onepupoBaTh MOHATUSIMHU: TOXKIECTBO,
TOXKIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa YpaBHEHUH M HEPAaBEHCTB, PaBHOCWIBHOCTb
YpaBHEHHI, HEPABEHCTB M  CHCTEM, palUOHAJIbHEIE,
uppalntoHaIbHbIE, HOKa3aTeJbHbIE, CTEIICHHbIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMbl; YMEHHE pellaTb ypaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C TI0- MOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMETPOM;
NPUMEHSTh YPaBHEHUS, HEPAaBEHCTBA, WX CHUCTEMBI IS
peleHrsl MaTeMaTHYeCKUX 3ajad M 3ajad M3 pa3IuyHbIX
o0nacTell HayKu U pealbHON KHU3HU;

ITPy 08 ymeTh cBOOOJHO OMEpUpPOBaTh MOHATUAMU: I'paduk
¢byHkuy, oOpatHas QYHKOUS, KOMIO3ULKSA (YyHKUUH,
TUHeWHas (QYHKUWSA, KBaJpaTHyHass (QYHKLUS, CTENeHHas
GyHKIMS C IEJNbIM TOKa3aTeleM, TPUTOHOMETPUUYECKUE
¢byHkuMu, oOpaTHblE TPUTOHOMETpPHUYECKHE  (YHKIMH,
nmokazaTesnbHass W Jorapudmudeckass (QyHKIUH; YMEHHE
CTpouTh rpaduka (GYHKUMH, BBINOIHATH IpeoOpa3oBaHUs
rpa@ukoB  (YHKIHMI; YMEHHME WCIOIb30BaTh Tpauku
GYHKUMH JUIS M3Y4YEeHUS MPOLECCOB M 3aBUCHUMOCTEH INpHU
pemieHnH 3amad W3 JAPYTUX Yy4YeOHBIX TPEAMETOB H W3
peanbHOM JKM3HM; BBIpaXkaThb (QOpPMYyJaMH 3aBUCHUMOCTHU
MEXIy BEIUYMHAMH; YMEHUe CBOOOJHO OINEpPUpPOBATh
MNOHATUSMHM:  YETHOCTb  (DYyHKIHH, NEPUOIMYHOCTD
(GYHKINH, OTPaHUYEHHOCTH

(GYHKIMH, MOHOTOHHOCTb (YHKIHH, SKCTpEMyM (YHKIIHH,
HauOoJpIllee U HAaUMEHbIIee 3HaYeHHE (DYHKIMM Ha MpoMe
KYTKE; YMEHHE POBOIUTh UCCIIeJ0BaHUE QYHKIIUH;
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YMEHHE HCIOJIb30BaTh CBOWCTBA W TpaduKu (YHKIMH IS
peuIeHusl ypaBHEHUI, HEPaBEHCTB U 3aJad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH MHOXECTBa
peLIeHui ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

[Py 09 ymerp cBOOOAHO OIEPUPOBATH TMOHATHAMU:
HIOCJIEI0BATEIBEHOCTD, apudmeTHuecKas nporpeccus,
reOMEeTpHUECcKasi Mporpeccusi, OECKOHEYHO YyObIBaroIas
IpOorpeccus; YMEHHE 3a/aBaTh IOCIEI0BATEIILHOCTH, B TOM
YHCJIE C TI0- MOIIBIO PEKYPPEHTHBIX (GOPMYIT;

MPy 10 ymers omepupoBaTh MOHSATHAMHU: HENPEPHIBHOU
(byHKIMM, acUMITOTHI rpaduka (yHKIUHU, epBas U BTOpas
NpOM3BOAHAS (DYHKIMH, TEOMETPHUYSCKHH W (U3MUSCKHUI
CMBICJI  TIPOM3BOJIHOW, TE€pBOOOpa3Has, OIpeNeIeHHBIN
UHTErpajl; yMEHHE HaXOAUTh aCHMIITOTHI rpaduka (YHKIIH;
YMEHHE BBIYHCISTH MPOU3BOJHBIE CYMMBI, TPOM3BEICHUS,
YaCTOTHOTO M KOMITO3MLMHU (DYHKIUI, HAXOAUTh YpPaBHEHHS
KacarelbHOW K Tpaduky (GYHKIUHM; YMETh MCHOJIb30BaTh
MPOU3BOIHYIO JUTS ICCIIeIOBaHUS (DYHKINH, U HAXOXKACHUS
HaWTYYIIero peleHus MPUKIAJAHbIX, B TOM YHCIIE COLUAIBHO-
DKOHOMHYECKUX W (U3UYECKUX 3a7ay, IS ONPEICICHUs
CKOpPOCTHU M YCKOPEHHsI; HAXOJUTh IUIOIAAN U 00BeMBI PUTYp
c TIOMOIIIBIO WHTETpaa; MIPUBOANTH MIpUMEPHI
MaTeMaTH4eCKOTo MO/JICIMPOBAHUS c MOMOILBIO
nuddepeHImanbHbIX YPaBHEHHI;

IIPy 11 ymeTrh omnepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE
YHCIIO, CONPSDKCHHBIE KOMIUIEKCHBIE YHWCIa, MOIYJh H
apryMeHT KOMIUIEKCHOT0 Ynciia, (hopMa 3alIMCH KOMIUIEKCHBIX
qrcen (reomeTpudeckas, TPUTOHOMETPHUECKAS "
anreOpanyeckas); yMeTb IPOU3BOAMUTH apH(MeTHUecKue
JIEHCTBUSL ¢ KOMIUICKCHBIMH YHCIIaMH; MIPUBOJUTH TIPUMEPHI
MCTOJIb30BAHUS KOMITJIEKCHBIX YHCEIT;

ITPy 12 ymeTs CBOOOZHO OMEPUPOBATH MOHATUAMU: CpeTHEE
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apupMeTHyecKoe, MeauaHa, HauOoJibllee W HauMEHbIIee
3HA4YeHUs, pa3Max, JUCIEPCHs, CTaHIaPTHOE OTKJIOHEHUE IS
ONKCAaHMS  YHCIOBBIX JIaHHBIX; YMEHHE HCCIEJ0BaTh
CTaTUCTHYECKUE [aHHbIE, B TOM YHUCIE C HPUMEHEHHEM
rpaMUecKuX METOJIOB U AJIEKTPOHHBIX CPENICTB; TpapruecKu
UCCIIEIOBaTh  COBMECTHbIE  HAOMIONEHUS C  IOMOIIbIO
JI1arpaMM pacCcerBaHUs U JIMHEMHOW pEerpeccuy;

IIPy 13 yMeTh HaXOAUTh BEPOSATHOCTH COOBITUH C
UCTIOJIb30BaHUEM TpaUUECKUX METOAOB; MPUMEHSTDH IS
peueHus 3a1a4 GOpMyJbl CIOXKEHUS M YMHOXKEHUS
BEPOSTHOCTEH, (OPMYITYy TOJHOW BEPOSTHOCTH, (POPMYILY
bepnymnu, komOuHaTOpHBIE (PAKTHI U dbopMybI;
OILICHUBATh BEPOSITHOCTU PEANbHBIX COOBITHIA; yMEHUE
OIEepUPOBATH NOHATUAMMU: CllydaiiHasi BEJIMYMHA,
pacnpeziesieHue BepOsITHOCTEH, MaTeMaTU4YECKOe OKUJaHHE,
JMCIIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE CIIyYaiHOM
BEJIMYMHBI, (PYHKLUUHU pacHpeAeeHNs U INIOTHOCTU
PaBHOMEPHOT0, MOKA3aTeIbHOIO0 U HOPMaJIbHOTO
pacripesielieHuil; yMeHHe MCIONIb30BaTh CBOMCTBA
M3YYEHHBIX pacIpe/ieIeHUl U peleHns 3a/1a4; 3HaKOMCTBO
C MOHATHUSIMU: 3aKOH OOJIBIINX YHCEN, METOABI BBIOOPOUYHBIX
WCCIIC/IOBAaHMIA; YMEHUE MPHUBOAHUTH MPUMEPHI TPOSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSX;

IIPy 14 ymerb cBOOOIHO ONEPUPOBATH MOHATUSAMU: TOUKA,
npsiMasi, TIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUN
yToJl, IByTPaHHBIN yroJl, TpeXIpaHHbIi yroJ,
nepeceKaroImecs, napauiebHble U CKPEIUBAIOLINECS
npsMble, MapajuIeTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX
U IUIOCKOCTEH, yroJl MEXy IPSIMBIMH, YIOJl MEXIY IPAMOM
U TJIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSMHU; YMEHHE
WCTIOJIB30BaTh TPH PEIICHUH 3a]1a4 W3Y4YeHHBIC (DAKThI H
TEOpeMbI IJIAHUMETPUHU; YMEHHE OLEHUBATh pPa3Mephl
OOBEKTOB B OKpYKAIOIIEM

MHUpE; YMEHHE ONEepUpPOBaTh MOHATHUSIMH: MHOTOTPaHHUK,
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CCUYCHHC

MHOTI'OT'paHHHKA,

MPaBUJIbHBIN

MHOT'OI'paHHHUK,
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npu3Ma, nupaMuja, ¢Gurypa M IOBEPXHOCTh BpAICHHS,
IWIMHAP, KOHyC, Iap, cdepa, pa3BepTKa IMOBEPXHOCTU
CEUYEHHsA KOHyca W LWIMHApA, [apajyieibHble OCH WIIU
OCHOBaHMIO, CEYECHHUE 11apa, MIIOCKOCTh, Kacarowasics cepsl,
LWIMH]IpA, KOHYCa; yMEHHE CTPOUTh CEUeHHE
MHOI'OI'paHHHMKA, H300pakaTh MHOTIOIpaHHMKH, (UIYpBl U
IIOBEPXHOCTU BpalIEHMs, MX CEYEHMs, B TOM UHCIE C
IIOMOILBIO  JIEKTPOHHBIX ~ CPEICTB; YMEHHME IPUMEHSTH
CBOWCTBA  TEOMETPHUYECKUX  (QUTYyp,  CaMOCTOSTEIHHO
(bopMyIMpOBATH OIIPECICHHS N3y4aeMbIX (PUTYD, BbIIBUTATh
THITOTE3BI O CBOMCTBAX M MPHU3HAKAX T€OMETPUUYECKUX (HUTYD,
00OCHOBBIBaTh WJIM OIPOBEPraTh HX; YMEHHE IPOBOIUTH
knaccupukanuio (GuUryp 1Mo pas3- JHYHBIM IIPU3HAKaM,
BBINOJIHATH HEOOXOJMMBbIE JIOMOJIHU- TEJIbHBIE IOCTPOCHHUS;
ITPy 15 ymeTh cBOOOJHO ONEpUPOBATH NOHATUAMU: TUIOIIA/b
¢burypel, o6beM (uUrypbl, BeJIMYMHA YyIJa, PAacCTOSHHE OT
TOYKH JO IUIOCKOCTH, PAacCTOSIHUE MEXIY MpPSIMbBIMH,
paccTossHUE MEXAY MIIOCKOCTSIMH, IUIOIAAb cepsbl, IUIOIMAIb
MOBEPXHOCTHU MUPAMUJIBI, IPU3MBI, KOHYCa, IUIMHIpPA, 00beM
Kyba, MNpsSMOYrojbHOTO TMapajielenunena, MTUPaMUJIBbL,
OpU3MbI, IWIMHApA, KOHYyca, IIapa; yMEHHE HaxOAUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

IIpy 16 ymerb CBOOOJHO ONEPUPOBATH MOHATHAMU:
JIBUKEHHE, TMapajyieibHbId  MEpPeHOoC, CHUMMETpusi Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, IpeoOpazoBaHUE
1o106ust, moJJo0HbIe GUTYpPHI; YMEHUE PAcIO3HABATh PABHbBIE
U 1oA00HbIe (UTYpPHI, B TOM YHUCIE B NMPHUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHE HCIONb30BaTh TI'€OMETPUUYECKHE
OTHOLIECHMSI, HAaXOJIUThb T'€OMETPUYECKHE BEIMYMHBI(JUIMHA,
yroia, miouaab, o0beM) MpH pEHIeHHH 3ajJad W3 JIPYTux
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH;

IIpy 17 ymeTs cBOOOJHO ONEPUPOBATH MOHATHAMH: MPSMO-
YroJIbHasi CUCTEMAa KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH,
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KOOpJMHAThl BEKTOpa, CyMMa BEKTOPOB, NMPOU3BEACHUE BEK-
TOpa Ha YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaIIPHOE
MIPOM3BE/ICHNE, BEKTOPHOE MPOU3BEICHUE, YTOJI MEXKAY BEK-
TOpaMH; YMEHHE MCIOJb30BaTh BEKTOPHBIN U KOOPAMHATHBIM
METO/JI ISl pElIeHUs T€OMETPUUYECKUX 3a/lad U 3aja4d JAPYTrux
y4eOHBIX IPEMETOB;

Py 18 ymeTs MoAEIMpPOBaTh peAIbHBIE CUTYAIIMU HA SI3bIKE
MaTeMaTHUKH; COCTABJISITh  BBIPAKEHUS,  YpaBHEHUS,
HEPAaBEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33a/1a4l, UCCIIEI0BATh

[I0- CTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM alapara
anreOppl, HHTEPIPETUPOBATH MOJNYUEHHBIH  PE3yNbTaT;
CTPOUTH  MAaTEMAaTHYE€CKHE  MOJETM  C  TOMOIIBIO

IE€OMETPUUYECKUX MOHATUN M BEIUYMH, PEIIaTh CBS3aHHBIC C
HUMHU IPAKTHYECKHUE 3a- J1ayl; COCTaBJISATh BEPOSATHOCTHYIO
MOJEIb M WHTEPIPETUPOBATH IIOJYYEHHBIM pE3yJIbTaT;
pelaTh NpUKIaIHbIE 337aud CPEACTBAMH MaTeMaTHYECKOIO
aHaIM3a B TOM YHCJIE COLMAJIBHO-JKOHOMHUYECKOIO H
(bU3MYECKOro Xapakrepa;

Py 19 ymers BoIOMpaATh MOAXOASIINN METOJ JUIsl PEIICHUS
3aJa4M; MMOHMMAaHHE 3HAYMMOCTH MATEMAaTHKH B H3yYEHUU
IIPUPOJIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U ABJICHUHN; YMEHNE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MaTEMATHKH B UICKYCCTBE,
YMEHHE NPUBOAMTH IMPUMEPbl MATEMaTUYECKUX OTKPBITHH
PYCCKOM M MUPOBOM MaTEMaTHYECKOM HAYKU

OK 02. Ucmoas30BaTh
COBpPEMEHHBIC CPEJICTBA

MOWCKa, aHamu3a |
WHTEPIpETaIUN
uHbopMaIuu u
uH(OPMAITMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJTHCHHUS 3a7a4
npodeccuoHabHON
JCSTEIILHOCTH;

JIP 33 c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO Ha
IUaJore  KyJbTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MECTa B IOJUKYJIBTYPHOM MUDE;

JIP 34 coBepIlIeHCTBOBAHUE A3BIKOBOW M YHUTATEIHCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOACUCTBUSI MEKIY
JIIOJIbMU U TTO3HAHUS MUPA;

JIP 35 oco3HaHME IIEHHOCTH HAYYHOW NEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MIPOEKTHYIO u
UCCIIEI0BATENBCKYIO JESITEIbHOCTh MHANBUIYAIbHO U B
rpymnIe.

ITP6 05 ymerp omepupoBaTh NOHATUSAMHU: pPALUOHAIBHAS
GyHKIMS, MoKa3zarenbHas (QYHKIUS, CTENeHHass (QYyHKIuS,
norapudpmuueckas GQyHKIHs, TPUTOHOMETPpUYECKHE (PYHKIUH,
oOpaTHble (DYHKIMU; YMETh CTPOUTH IpadUKH H3y4YEHHBIX
(bYyHKUIMH, UCTIONIB30BAaTh TPaQUKH MPH U3YUYEHUH MPOIIECCOB
U 3aBHCHMOCTEH, MpH pelIeHUH 3a/ad U3 JAPYTruX y4eOHBIX

IpPEeAMETOB M 3aJa4 M3 pPEAIbHOM JKU3HU; BBIPAXKATH
dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

IIPy 07 ymerp omnepupoBaTh MOHATHIAMHU: TOXKIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YDPaBHEHHUE,

HEPaBEHCTBO, CUCTEMa YPaBHEHWN U HEPABEHCTB,
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MP 21 BrnaaeTh HaBBIKAMH MOJYYCHUS UHPOPMAIUH U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIIATh TIOMCK, AaHaIM3, CUCTEMAaTHU3aIUI0 U
UHTEpIIpETalui0 WHGOPMAllMK Pa3IUYHbIX BUJOB U
¢dbopM TpeaCcTaBICHHUS;

MP 22 co3maBaTh TEKCTHI B Pa3IMYHBIX (opmarax c

y4eTOM  Ha3Ha4deHWs UWHGOpMaNUd ©  IIeJIEBOM
ayJIuTOpUH, BbIOUpast ONTUMAJIbHYIO bopmy
MIPE/ICTABJICHUS U BU3yAJIU3AllHH;

MP 23 oneHuBaTh JOCTOBEPHOCTb, JETMTHUMHOCTb

UH(POPMaIINH, €€ COOTBETCTBHE MPABOBBIM U MOPAIIbHO-
3TUYECKUM HOpMaM;

MP 24 wucnons3oBaTh CpeacTBa WH(GOPMAIMOHHBIX U
KOMMYHHMKAllMOHHBIX ~ TEXHOJIOTMH B  PELICHUU
KOTHUTHUBHbBIX, KOMMYHHUKATUBHBIX U OPTaHU3aLIMOHHBIX
3ajjad  C COOJIOZeHHEM TpeOOBaHW 3IPrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM
0e3- OIacHOCTH;

MP 25 BnageTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH

PaBHOCUJIBHOCTb
palMOHAJIbHBIE,

YPaBHEHUN, HEPABEHCTB U  CHUCTEM,
UPpaLMOHAIIBHBIE, IIOKa3aTelbHbIE,
CTEIEHHBIE,  JIorapu(MUYecKue,  TPUTOHOMETPUUECKHE
YPAaBHEHHs, HEPABCHCTBA M CUCTEMBI; YMEHHME peIlaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOILIBIO PA3JIMYHBIX
IIPUEMOB; pellaTb ypPaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI C
[apaMeTpoM; IIPUMEHATb YpPAaBHEHMs, HEPABEHCTBA, WX
CUCTEMBI I PEIICHUs MaTeMaTHMYECKHMX 3aJad M 3a1ad u3
pa3NUYHBIX 001aCTe HAYKH U PEATbHOM KU3HMU;
IIPy 16 ymerb CcBOOOJHO ONEPUPOBATH IMOHATHIMU:
JBWJKECHHE, NapAJUICJIbHBIA  IIEPEHOC, CUMMETpPUS  Ha
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHUE
no00us1, ToJ00HBIE (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIC
U 1MoA00HbIe (UTYpbl, B TOM YHUCIE B NPUPOJE, UCKYCCTBE,
apXWUTEKType; YMEHHME HCIIOJIb30BaThb T'€OMETPUYECKHUE
OTHOILEHMsI, HAaXOAUTh I'€OMETPUUYECKHE BEIUYMHBI(IJIUHA,
yroj, IMjouiaap, 0o0beM) HpU PpELIeHUH 3ajad U3 APYrux
y4eOHBIX PEIMETOB U U3 PeasIbHOM KU3HU;

OK 03. [lnanupoBath u
peann30BbIBAThH
COOCTBEHHOE
npodeccuoHanpHOe U]
JUYHOCTHOE  Pa3BUTHE,
MPEANPUHUMATEITECKY IO
NeSATeITLHOCTD B
npodeccuoHabHON
chepe,  HUCIOJIB30BATH
3HaHWS 1O (UHAHCOBOMH|

I'PaMOTHOCTH B

JIP 12 chopmMupoBaHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATHUYECKOI0 NIOBE/ICHUS;

JIP 13 criocoGHOCTh OlleHMBATh CUTYAllUI0 ¥ IPUHUMATh
OCO3HAHHE PEIIEHUs, OPUEHTHUPYSICh HA MOpPAIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

JIP 14 oco3HaHue JIMYHOrO BKJIaJa B IIOCTPOEHUE
YCTOWYMBOTO OyIyIIETO;

JIP 15 OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISAM
U (WIM) APYTUM 4I€HAM CEMbH, CO3JAAHMIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH CEMEWHOM
JKU3HU B COOTBETCTBUU C TpaaMLMsAMU HaponoB Poccuuy;
MP 36 caMOCTOSITENIBHO OCYIIIECTBIISTh O3HABATEIBHYIO

ITP6 03 ymerb omepupoBaTh MOHATUSMU: PALUOHAIBHBIE,
UPpaLMOHAIILHBIE, IIOKa3aTeNbHbIE, CTETICHHBIE,
jJorapuMuueckue, TPUTOHOMETPUYECKHWE YpaBHEHUA W
HEPABEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTrh omepupoBaTh MOHSATHSIMH: MHOTOIPaHHUK,
CeueHHe MHOTOTpPaHHMKA, KyO, Mapajuleienumnen, Mpu3Ma,
nupamMuna, (urypa U MOBEPXHOCTb BpALICHHS, HJIUHID,
KOHYC, I1ap, cdepa, ceueHus: (GUrypbl BpaleHus, MI0CKOCTb,

Kacaromasicss  cepbl, I[WIMHIpA, KOHyca, IUIOMA/Ib
MOBEPXHOCTH MHPAMUMABI, MPHU3MBI, KOHYycCa, IWIHHIPA,
mwiom@aak  cepbl, o0beM  Kyba,  MPSAMOYTOJIBHOTO

napajuleJIenue1a, TUPaMUIbl, IIPU3MBI, LUIMHAPA, KOHYCa,
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Pa3IMYHbIX JKU3HCHHBIX
CUTyalusix.

- JIeATEeNIbHOCTh, BBISBISATH MPOOJEMBI, CTaBUTh W
dbopmynHrpoBaTh COOCTBEHHBIE 3a/1a4ll B 00pa3oBaTEIIb-
HOMU JIEATEIbBHOCTH U KU3HEHHBIX CUTYalUsX;

MP 37 caMOCTOSITENBHO COCTABIATH ILIAH PEILECHUS
npobJeMbl € YY4eTOM  HMMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U IIPEICTABIICHU;

MP 42 naBaThb OIEHKY HOBBIM CHUTYallUsiIM, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE
pE3yJIbTaTOB LM

MP 43 Bnajgerh HaBBIKAMH TO3HABATEIBHON pediekcuu
KaK  OCO3HaHWS  COBEpIIAEMBbIX  JCHCTBUH WU
MBICITUTENIBHBIX ~ TPOIECCOB, HMX  PE3yJbTaTOB H
OCHOBAHMI; HCIOIB30BATh MPHEMbI pPedICKCHH s
OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

MP 44 ymerh OLEHUBATH PHUCKM M CBOEBPEMEHHO
MPUHUMATD PEIICHUS IO UX CHIKEHUIO;

JIP 38 cdopmupoBaHHOCT, BHYTPEHHEH MOTHBAIIUH,
BKJIIOYAIOIIMI CTpEMJICHHE K JOCTIKEHUIO ILeNu H
ycrnexy,  ONTUMHU3M,  WHUIUATUBHOCTb,  YMEHHUE
JIeHCTBOBATD, NCXOJI U3 CBOMX BO3MOYKHOCTEH;

JIP 39 cdopMupoBaHHOCTh 3MIATHH, BKIIOYAIOLIEH
CHOCOOHOCTh TMOHMMATh 3MOLIMOHAJIBHOE COCTOSHHUE

ApPYyTHx, YUYHUTHIBATH €ro Ipu OCYIICCTBJICHUH
KOMMYHHKAaIINH, CIIOCOOHOCTE K COYYBCTBUIO u
COIICPCIKMBAHUNIO,

JIP 40 chopMHpOBaHHOCTD COIMATBHBIX HABBIKOB,
BKJTIOYAOIIUX CIIOCOOHOCTh BBICTPaMBaTh OTHOIICHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTCSI, TPOSIBIISATH HHTEPEC U
pasperiath KOHQIUKTHI

apa; yMeHHe M300paxkaTb MHOTOTPAHHHKH M NOBEPXHOCTH
BpAILEHUsI, UX CEUEHMs] OT PYKH, C IIOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB; YMEHHE PACIIO3HABATh
CUMMETPUIO B  IIPOCTPAHCTBE, YMEHHE pPAaCIO3HABATh
IPaBUJIbHBIE MHOIOI'PaHHUKUY;

ITP6 13 ymerTh omnepupoBaTh MOHATUSAMH: HPSIMOYIOJIbHAsS
cHCTeMa KOOPAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATBI
BEKTOpA, CKAJIIPHOE NPOU3BENIEHUE, YTOJ MEXKIY BEK- TOPAMH,
CyMMa BEKTOpOB, IIPOM3BEICHUE BEKTOPA HA YMCIIO0; HAXOJUTh
C TIOMOIIBI0 U3YYEHHBIX (OPMYJ KOOpPAMHATBHI C€- PEIUHBI
0Tpe3Ka, pacCTOSHUE MEKIY IByMsl TOUKaMH;
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OK 04. DppextuBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUICKTUBE
Y KOMaH/Ie

MP 09 BnaneTh HaBBIKAMH Y4€OHO-HCCIIEIOBATEIIbCKON
MIPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

MP 30 noHumaTh M HCHOJB30BaTh MPEUMYIIECTBA
KOMaH/IHOW U UHUBUYaJIbHOM paboTBhI,

MP 32 npunHuMarh €M COBMECTHOW JAEATEIILHOCTH,
OpPraHu30BbIBaTh M KOOPAVUHHUPOBATH JICUCTBHUSA IO €6
JOCTHKEHUIO: COCTaBJIATH IUIAH JEMCTBUHM, PACHPEACIIATH
POJIY C y4€TOM MHEHHUI YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl
COBMECTHOM PabOoTHI;

MP 07 xoopAMHHPOBATH U BBIIOJIHATH PAOOTY B YCIIOBHUSIX
peaIbHOrO,  BUPTYAIBHOIO ¥ KOMOMHHPOBAHHOI'O
B3aUMO/JICICTBUS;

MP 35 ocyuecTBiasTh IO3UTUBHOE CTPAaTErMUYECKOE
MOBEJICHUE B PA3JIMUHBIX CUTYALUsX, IPOSIBISITH TBOPYECTBO
¥ BOOOpayKeHUE, ObITh MHUIIUATUBHBIM

MP 45 npuHuMaTh MOTHBBI U apryMEHTBl JPYTHX JIIOJEH
[IPY aHAJIM3€ PE3YJIbTATOB JIETEIbHOCTH;

MP 48 npusHaBaTh CBOE MPaABO M MPABO APYTHX JIFOJACH HA
OIIINOKU;

MP 49 pazBuBarh crioCOOHOCTH IOHUMATh MUP C MO3UIUH
JPYTOro 4eJoBeKa

IIP6 08 ymeTh onepupoBaTh NOHITUSIMU: CIyYalHbBINA ONBIT U
Clly4ailHOe COOBITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOSITHOCTH €  HCIIOJIB30BAHUEM
rpadMuecKuX METO/OB; NMPUMEHATH (POPMYIIBI CIOXKEHUS U
YMHOXXEHHSI BEPOSITHOCTEH, KOMOWMHATOpHBIE (aKThl |
dbopMysbl MpH pEHIeHWH 3a[ad; OICHMBATh BEPOATHOCTHU
pealbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4YalHBIMH
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI MOSIBIICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX;
ITPy 06 ymeTs CBOOOHO ONEPUPOBATH MOHSATUSIMU: CTEIEHD C
LIEJIBIM TIOKa3aTeeM, KOPEHb HaTypalbHOM CTETEHH, CTETIEHD C
palMoHANBHBIM [OKa3aTeNieM, CTENeHb C JeHCTBUTEIHLHBIM
nokasaresnieM, Jorapudm uucia, CHHYC, KOCHHYC W TaHICHC
MIPOU3BOJILHOTO YHCJIA;

ITPy 08 ymerb cBOOOAHO ONEpUpOBaTh MOHATHSMU: Ipaduk
byHkuuu, obOpatHas (yHKIUS, KOMOO3ULUSA — (YHKIMA,
nuHeWHas (QYHKIMs, KBaJpaTu4yHas (YyHKUUS, CTereHHas
GyHKIMS € ULeNbIM [OKa3zaTelieM, TPUTOHOMETPHUECKUE
GbyHKIMKM, OOpaTHblE  TPUTOHOMETPHYECKHE  (YHKIHH,
nmokasarenbHass U Jjorapudmuueckas QyHKIUU; yMEHHE
CTpouTh Tpaduka QyHKIMHA, BBINOIHATE NPeoOpa3OBaHUs
rpaduKoB (QYyHKIHMI; yMEHUE NCIIOIB30BATh IpauKy QyHKIHMA
JUI U3y4EHUs TIPOLIECCOB U 3aBUCUMOCTEH ITPU PELICHNH 3a/1a4
U3 JPYruxX Yy4eOHBIX MPEAMETOB W W3 PEATbHOW >KU3HH,
BbIpakaTh (popMyJaMu 3aBUCHUMOCTH MEXIY BEIUYMHAMU;
CBOOOJTHO OMNEpUpPOBaTh MOHATHSIMU: YETHOCTh (DYHKIUH,
NepUOANYHOCTh  (PYHKIMH, OTpaHMYEHHOCTh  (DYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIIMHU, HAanOOJIbIIIee U
HauMeHblllee 3HaueHWe (YHKIMM Ha TPOMEKYTKE; YMEThb
MIPOBOJIUTH HCCIEAOBaHUE (PYHKLMHU; YMETh MHCIOJIb30BATh
cBOMCTBa M rpaduku (YHKUMU JUId pEIIeHHsS ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C T[apamerpamMu; H300paxarbh Ha
KOOP/IMHAaTHOM IJIOCKOCTH MHOJKECTBA PELIEHUM ypaBHEHHI,
HEPaBEHCTB U UX CHCTEM;
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OK 05. OcymecTBisiTh
YCTHYIO U MUCBMEHHYIO
KOMMYHUKAIMIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccutickon @enepanuu
C YYETOM 0COOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO KOHTEKCTa

JIP 16 »creThyeckoe OTHONIIEHHWE K MHUPY, BKIIIOYas
ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOrO TBOPYECTBA,
HIOpTa, TPYy/Ja U OOIIECTBEHHBIX OTHOILIECHUI];

JIP 17 cnocoOGHOCTh BOCHPHUHHMMATh DPA3IHYHBIC BH/Ib]
HCKYCCTBa, TPAJMIIMA U TBOPUYECTBO CBOEr0 U JPYIHX
HApOJIOB, OUIyIIaTh  3MOIMOHAJIBLHOE  BO3JECICTBHE
HCKYCCTBa;

JIP 18 yOexIeHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH M|
o0IlecCTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpPAAUIUA ¥  HAPOJIHOTO
TBOPYECTBA;

JIP 19 roToBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HBbIX BHJAX
HCKYCCTBA, CTPEMJICHUE MPOSIBIISATh KAUe€CTBA TBOPUYECKOH]
JIMYHOCTH;

MP 26 ocyuecTBisTh KOMMYHUKAIIMM BO BceX cepax
KU3HU;

MP 27 pacnio3HaBaTh HeBepOaIbHBIC CPEIICTBA OOIICHMS,
MOHMMAaTh 3HAU€HHE COLMAJBHBIX 3HAKOB, PACIO3HABATH
OPEANOCHIIKM KOH(MIMKTHBIX CUTyallud W  CMsr4aTh
KOH(JIMKTBI,

MP 29 pa3BepHyTO M JIOTUMHO H3JaraTb CBOIO TOYKY|
3pEeHMs C CII0JIb30BAaHUEM SI3BIKOBBIX CPEJICTB

Py 12 ymers onepupoBaTh MOHATUAMH: CPEIHEE
apudmernyeckoe, MeauaHa, HauOosblllee M HAUMEHbIIEE
3HAUEHUs, pa3Max, AUCIEPCHUs, CTAHIAPTHOE OTKJIOHEHUE

YHCIOBOTO HAOOpa; yMeTh W3BIIEKATh, WHTEPIPETUPOBATH
nHbOpMaINIO, MIPEICTABICHHYIO B TaOMUIaX, Ha JuarpaMMax,
rpaduKax, OTpa)KaloIlyl0 CBOMCTBAa pEAJbHBIX IPOLIECCOB H
SBJICHUIA; TPEACTaBIATh MH(GOPMALMIO C TOMOIIBIO TaOIHIl U]
JluarpamMM; UCCJeI0OBaTh CTATUCTUYECKUE JaHHbBIC, B TOM YHCIIE
C MpUMEHEHUEM TIpaUIeCKUX METOJOB U DIEKTPOHHBIX
CpPEICTB;

IIP6 09 ymerp omepupoBaTh NOHATUSAMM: TOYKa, IpsMas,
IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yTOJI,
CKPEIIMBAIOIINECS MpsIMBIE, MapaJyIeIbHOCTh u
NEPIEHAUKYISIPHOCTh TPSAMBIX M TUIOCKOCTEH, yrol MEXIY
MPSIMBIMH, YTOJI MEXAY MPSMOU U TUIOCKOCTBIO, YTOJI MEXKIY
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE
MEXIy TPSMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSIMH; YMETH)
WCIOJIb30BaTh TPU PEUICHUH 3a/ad HW3y4YeHHbIE (aKThl 1
TEOpeMBbI IJIAHUMETPUN; YMEHHUE OIIEHUBATh pa3Mepbl 0OBEKTOB
OKpPYKaroLIero MUpa;
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OK 06 IIposBnATs
TPAXKIAHCKO-
MATPUOTUYECKYIO
TO3ULIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE
Ha OCHOBE
TPaIULIMOHHBIX
00I1IEYETTOBEYECKHAX
IICHHOCTEM, B TOM YMCJIC
C Y4€TOM TrapMOHM3AIUN
MEKHAITMOHAJIBHBIX 1
MEXPEITMTHO3HBIX
OTHOILIEHU, IPUMEHSThH
CTaHIapThI
AHTUKOPPYILIMOHHOTO
TTOBEACHMUS

JIP 02 oco3HaHuMe CBOMX KOHCTUTYLMOHHBIX IIpaB U
00s13aHHOCTEH, YBaKCHHUE 3aKOHA U IIPABOIIOPSJIKA;

JIP 03 npuHATHE TpPaJUIMOHHBIX HAlMOHAJIBHBIX
0011e4eI0BeueCcKuX T'YMaHUCTHYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIP 04 TroOTOBHOCTH MPOTUBOCTOATH
IKCTPEMU3MA, HaI[MOHAJIN3Ma,
JUCKpUMHMHALIMM [0  COLMAJIbHBIM,
PacoBbIM, HALIMOHAJIbHBIM IIPU3HAKaM;
JIP 05 roroBHOCTb BECTH COBMECTHYIO JESATEIBHOCTH B
MHTEpecax TIpa)KIaHCKOro OOIIecTBa, y4yacTBOBAaTh B
CaMOYTIPaBJICHUH B 00111600pa3oBaTENHHOM
OpraHM3aluy U JIETCKO-FOHOIIECKUX OpraHu3alusix;

JIP 06 ymeHue B3aMMOJEHCTBOBATH C COLMAJIbHBIMU
WHCTPYMEHTAMH B COOTBETCTBHHM C HX (QYHKIHSIMH U
Ha3HA4YCHHEM;

JIP 07 roroBHOCTh K T'YMaHHUTApHOH U BOJOHTEPCKOH
JIeATEIbHOCTH;

JIP 08 chopMHUpPOBAaHHOCTh POCCHUHUCKON T'paKIaHCKOMH
UJIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUA K CBOEMY)
Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoauHou,
TOPAOCTH 3a CBOM Kpai, CBOIO POJMHY, CBOU SA3BIK U
KyJbTYpY, NPOLLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOIO
Hapoxa Poccuu;

JIP 09 1eHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM
CHUMBOJIaM, MCTOPHYECKOMY U IPUPOJHOMY HACJIEIUIO,
MaMSTHUKAM, TpagUIUSAM HapoJ0B Poccun,
JocTmxkeHusM Poccunm B HayKe, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJIE;

JIP 10 uneitnast yOe:KI€HHOCTh, TOTOBHOCTb K CITY>KEHUIO
U 3aIlUTe OTEYECTBA, OTBETCTBEHHOCTH 3a €T0 CYb0Y;

UJICOJIOTUH
KceHogoouw,
PEITUTHO3HBIM,

MP 09 OBJIQZICHUE HaBBIKaAMH y4e0HO-
HCCIICIOBATEIIHLCKOM, MIPOEKTHOMN " COLIMAJILHON
JIEeITEeIbHOCTU

ITP6 12 ymerp omnepupoBaTh HNOHATHUAMU: HPSAMOYTOJIbHAsS
cUCTeMa  KOOpPAMHAT, KOOpAMHATBI  TOYKH,  BEKTOp,
KOOpJMHAThl BEKTOPA, CKAJISIPHOE IIPOU3BEACHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHHE BEKTOpa Ha
YHUCI0; HAXOAUTh C TOMOIIBIO HM3YYEHHBIX (hopmyn
KOOpPJIMHATHI Ce-pEAMHBI OTPE3Ka, PACCTOSHUE MEX]Y BYMS
TOYKAMHU;

I1P6 14 ymeTh BEIOMPATH TTOAXOISIINA U3YYESHHBIN METOT JJIS
peleHns 3aJa4yM, paclo3HaBaTh MaTeMaTHYecKue (aKThl H
MaTeMaTHYeCKue MOJENU B HPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE TMPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX  OTKPBITMM  pPOCCUMCKOM UM  MHUPOBOM
MaTE€MaTU4YeCKON HayKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSIMH: CIIyYaHHBIN OMBIT U
CIydaiiHOe COOBITHE, BEPOSTHOCTH CITy4ailHOro COOBITHS, YMETh
BBIYHUCIISATH BEPOSTHOCTD C UCHOB30BaHUEM IPaIECKUX METO/IOB;
MPUMEHSTh (POPMYJIbI CIOKEHHUS M YMHOXKEHHS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (haKThI ¥ (POPMYJIbI IIPH PEILIEHHH 33/1a4; OLIEHUBATh
BEPOSTHOCTU PEATbHBIX COOBITHI; 3HAKOMCTBO CO CITy4YailHBIMH
BEJIMUMHAMY; YMEHHE NPHUBOJUTH IIPUMEPHI MOSIBICHUS 3aKOHA
OOJBIIIMX YMCEIT B TPUPOJTHBIX M OOIIECTBEHHBIX SIBICHHUSIX;
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OK 07. ConeiicTtBOBaTh

COXpaHEHHIO
OKPYXKaIOIIEH  Cpenpl,
pecypcocOepexeHuto,

OPUMEHATh 3HaHUA 00
W3MCHCHUHM  KJIMMara,
MPUHIUTIBI
OEpEKIMBOTO
MIPOU3BOJICTBA,

b hexTuBHO
JIEVCTBOBATh B
Ype3BbIYANHBIX
CUTYaIUIX

JIP 30 He npuHUMATH ACHCTBHS, NMPUHOCAILEE BpeEl
OKpYXaloIlei cpee;

JIP 31 ymeTe NpOrHO3UPOBATh HEOJIATONPHUATHHIC
HKOJOTUYECKUE  TMOCJEACTBHUS  MPEINPUHUMAECMBIX
JIEUCTBUM, IPEIOTBPALLIATh UX;

JIP 32 pacmpuTh ONBIT AESITEIBHOCTH IKOJIOTUYECKOM
HAIPABJICHHOCTH;

MP 05 paspabateiBaTh IJIaH pELICHUS HPOOJIEMBI C
Y4ETOM aHalIM3a MMEIOLIUXCS MAaTepUuajbHbIX U
HEMaTepUAIbHBIX PECYPCOB;

MP 17 ocyuiecTBIATh Li€JICHANPABICHHBIN ITOUCK Iepe-
HOCa  CpEJICTB u croco6oB JNEUCTBUS B
poeCCUOHATIBHYIO CPEY;

IIP6 04 ymerp omepupoBaTh NOHATHAMH: (YHKIIHA,
HerpepbiBHAass  (QyHKIMs, NPOM3BOJAHAs, IepBOOOpa3Hasd,
OTIpPENICICHHBI MHTETpall; yMETh HAXOAWUTh MPOU3BOJHBIC
AJIEMEHTApHbIX  (QYHKLHUH, UCNOJIb3Ysl  CIIPaBOYHBIE
MaTepHalbl; UCCIEA0BATh B MPOCTEUIINX CiIydasx (yHKIUU
Ha MOHOTOHHOCTb, HaXOJAWUTb HauOOJIbllee W HaUMEHbLIEe
3HaYeHWe (YHKUUN; CTPOUTH TpadUKd MHOTOUJICHOB C
UCIOJb30BAaHUEM  allllapaTa MaTeMaTHYeCKOr'o aHalln3a;
IPUMEHSTH IPOU3BOAHYIO MPH PEIICHUH 3a/1a4 Ha JIBUKCHUE;
pelaTrb MPAKTUKOOPUEHTHPOBAHHbBIE 3aauu Ha
HauOoiblIEE U

HalMEHbLIEe 3HAYECHUs, Ha HAaXOXJEHHUE IyTH, CKOPOCTU U
YCKOPEHHUS;
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MP 18 yMeTh IEpeHOCUTh 3HAHUS B ITIO3HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

MP 34 npenyaratb HOBBIE NMPOEKTHI, OLEHUBATH HJIEU
MO3ULIMA HOBU3HBI, OPUTUHAIILHOCTH;

MP 38 naBarh OLICHKY HOBBIM CHUTyalUsiIM, BHOCUThb
KOPPEKTHUBBI B JIEATEILHOCTb, OLIEHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIENSAM

IIp6 11 ymers omnepupoBaTh MOHATUSAMHU: JABH)KEHHUE B
MPOCTPAHCTBE, TMOMOOHBIE (QUIYpPHl B  IPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOLICHUE IUIOMIAACH IMOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYP MPH PEIICHUH 33]1a4;

ITP6 12 ymerb BBIYUCIATH TI'E€OMETPUYECKHE BEIUYMHBI
(mmuHa, yroim, IUIONIaJb, OOBEM, IUIONIA[b IOBEPXHOCTH),
MCIIOJIb30BaTh U3YYCHHBIC (DOPMYIIBI U METOIBL;

HK 2.3. IIpoBoauts
J1a00paToOpHbIE
UCCIICIOBaHMSI KauecTBa
u 0€30MacHOCTU MOJy-
(dhabpukaToB U TOTOBOM
OPOAYKIMH B IpoLecce
IPOU3BOCTBA
MPOIYKIMU U3 MSICHOTO
CBIPbSL.

JIP 24 roTOBHOCTH K TpYZAYy, OCO3HAaHHE LEHHOCTHU
MacTepCTBa, TPYI0JIIO0HE;

JP 25 TroTOBHOCTH K aKTHBHOHM J€SITEILHOCTHU
TEXHOJOTUYECKOH U COUMAIbHOM HAINpPaBICHHOCTH,
CIIOCOOHOCTE WHHUIUUPOBATb, IJIAHUPOBATh u
CaMOCTOSTENIbHO BBIOJIHATh TAKYIO JEATEIbHOCTD;

MP 03 onpenensitb Lenu AESITEIBHOCTH, 337aBaThb
napamMeTpbl 1 KPUTCPHUU UX JOCTUIKCHHA,

MP 04 BbISBIATH 32aKOHOMEPHOCTU M IMPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 pa3pabarbiBaTh IUIaH pELIEHUS MPOOJIEMBI C
yU4eTOM aHajdu3a MMEIOIUXCAd MaTepHajJbHBIX U
HeMaTepUalIbHBIX PECYPCOB;

MP 06 BHOCUTP KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHMBATh  COOTBETCTBHE  PpE3yJbTATOB  LIEJSAM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

MP 10 criocoOHOCTB ¥ TOTOBHOCTH K CAMOCTOSITEITLHOMY
IIOMCKY METOJOB PEUIEHUs NPAKTHYECKUX 3aj]ad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0OB MO3HAHMS;

MP 18 ymMeTh NepeHOCUTh 3HAaHUA B ITO3HABATENBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIHOCTH;

MP 19 ymerp UWHTErpUpOBaTh 3HAHMS M3 pa3HBIX
MPEeIMETHBIX 00JIacTel;

ITP6 02 ymeHue onepupoBaTh MOHATUSAMHU: CTENEHb YUCIA,
Jorapu@Mm 4ucIIa; yMEHUE BBIOJHATH BHIYUCICHUE 3HAUCHUI

U mpeoOpa3oBaHMsT  BBIPQAKEHHH CO  CTENEHSAMH U
jgorapupmamu, InpeodpazoBaHHs  APOOHO-pALMOHATIBHBIX
BBIPAKEHUM;

I1P6 03 ymeHue omnepupoBaTh MOHITUSIMH: PallMOHAIBHBIE,
UppalMOHATILHBIE, MOKa3aTebHbIE, CTETICHHBIE,
norapuMuyueckue, TPUTOHOMETPUUYECKUE ypaBHEHUS U
HEPaBEHCTBA, UX CHUCTEMBI,

ITP6 06 ymeHue pemiaTh TEKCTOBBIC 33/1a4U PA3HBIX TUIOB (B
TOM YHCJIE€ Ha TTPOLICHTHI, IOJIA M YaCTH, Ha IBMKEHUE, pPadOTYy,
CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 3aJa4d U3 00JIaCTH
yIOpaBieHUs JIMYHBIMA U CEMEHHBIMH  (UHAHCAMH);
COCTaBJISITh BBIPAKEHHUS, YpPAaBHEHUs, HEPABEHCTBA M HX
CUCTEMBI [0 YCIOBHIO 3a/layM, MCCIEA0BaTh IOJIYyYEHHOE
pelleHre 1 OlEeHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

I1P6 14 ymenue BbIOMpaTh MOJIXOASIINN HM3yYEHHBIH METOX
JUTSL pelIeHUs 3a/1auM, paclio3HaBaTh MaTeMaTHYecKue (PaKThl
U MaTeMaTHYeCKHe MOJENIM B MPHUPOIHBIX U OOIIECTBEHHBIX
SBJIGHUSIX, B HCKYCCTBE; YMEHHUE TMPUBOAUTH MPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUA POCCUHCKOM U  MHUPOBOWU
MaTe€MaTH4eCKOW HayKH.

ITPy 18 ymeHue MoenupoBaTh peabHbIE CUTYallMH Ha SI3bIKE
MaTeMaTHKH; COCTaBJISTh BBIPAXKEHUS, ypPaBHEHMS,
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MP 21 BrnaaeTh HaBBIKAMH MOJYYCHUS UHPOPMAIUH U3
UCTOYHUKOB  Ppa3HbIX  THIIOB, CaMOCTOSITENILHO
OCYILECTBIISATh TOUCK, aHalu3, CHUCTEMATHU3alUI0 W
UHTEpIIPETalMi0 HWH(DOpPMALUKA PA3IUYHBIX BHIOB H
¢dbopM TpeaCcTaBICHHUS;

HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33a/1a4U, HCCIEA0BATh
IIOCTPOCHHBIE MOJIENH C UCIOJIb30BaHUEM allnapaTa ajareopsl,
UHTEPIPETUPOBATh  IIOJIYYEHHBIM  pe3ysibTaT;  CTPOMUTH
MaTe€MaTU4eCKUe MOJEIUM C IOMOLIBI0 I'E€OMETPUYECKUX
IIOHATUM W  BEIWYUH, pelaTb CBSI3aHHbBIE C HUMU
[IPaKTUYECKUE 3a7a41; COCTABIIATh BEPOATHOCTHYIO MOJEIb U
UHTEPIPETUPOBATh  IIOJIYYEHHBIM  pe3yjpTaT;  pelarb
MIPUKJIAJHBIEC 3a1a4¥ CPEACTBAMU MAaTEMAaTUYECKOr0 aHaIu3a,
B TOM YHCJIE COIHUAIBbHO-?)KOHOMHYECKOTO U (hPU3UYECKOTO
Xapakrepa.

K 3.1. [TnanupoBats
OCHOBHBIE II0KA3aTENH
IIPOU3BOACTBEHHOTO
nporecca.

JIP 24 roTOBHOCTH K TpYZYy, OCO3HAaHHE LIEHHOCTHU
MacTepCTBa, TPYI0JIIO0HE;

JP 25 TroTOBHOCTH K aKTHBHOHM J€SITEILHOCTHU
TEXHOJOTHUYECKOH U COUMAIBHOM HAINpPaBI€HHOCTH,
CIIOCOOHOCTE WHHUIUUPOBATb, IJIAHUPOBATh u
CaMOCTOSTENIbHO BBIIOJIHATh TAKYIO JEATEIbHOCTb;

MP 03 omnpenensTh el ASSTEIHLHOCTH, 33]1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,

MP 04 BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 pa3pabarbiBaTh IUIaH pELIEHUS MPOOJIEMBI C
y4eTOM aHalku3a HUMEIOIUXCAd MaTepHabHBIX U
HeMaTepUaIbHBIX PECYPCOB;

MP 10 criocoOHOCTB ¥ TOTOBHOCTH K CAMOCTOSITEIThHOMY
IIOMCKY METOJOB PEUIEHUs NPAKTHYECKUX 3aj]ad,
MIPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHMS;

MP 17 ocyniecTBIATh LIEJICHANPABICHHBIN ITIONCK IIepe-
HOCAa  CpEICTB U CIIocOOOB  JIEHCTBHS B
poeCCHOHABHYIO CPEy;

MP 18 ymeTh epeHOCUTh 3HAHMS B ITIO3HABATENBHYIO U

ITP6 02 ymeHue onepupoBaTh MOHSATUSMHU: CTENEHb YUCIA,
Jorapu@Mm 4ucIia; yMEHUE BBIOJHATH BHIYUCICHUE 3HAUCHUI
U TpeoOpa3oBaHMsT  BBIPAXEHWH CO  CTENEHSIMH U
jgorapupmamu, InpeodpazoBaHHs  APOOHO-pALMOHATIBHBIX
BBIPAKEHUM;

I1P6 03 ymeHue omnepupoBaTh MOHITUSIMH: PallMOHAIBHBIE,
UppaIlMOHATILHBIE, MOKa3aTeIbHbIE, CTETICHHBIE,
norapuMuyueckue, TPUTOHOMETPUUYECKUE ypaBHEHUS U
HEPaBEHCTBA, UX CHUCTEMBI,

IIP6 04 ymeHue omnepupoBaTh MOHATUAMHU: (QYHKIMA,
HenpepbpIBHAsE  (QYHKIMs, TPOU3BOJAHAs, NepBOOOpa3Has,
OINPECICHHBI MHTETpall; YMEHUE HAXOAWTh IPOU3BOJHBIE
AJIIEMEHTApHbIX  (PYHKIMIA, UCIIONB3YySl  CIpPaBOYHbIE
MaTepHalibl; UCCIe0BaTh B MPOCTEUIINX CiydasX (yHKIUU
Ha MOHOTOHHOCTb, HaXOAWTh HaWOOJNbIINE W HAUMEHbIIHE
3Ha4eHUs (YHKIMHA; CTPOUTHh TIpadUKd MHOTOUJICHOB C
HCIIOJIb30BaHUEM amrnapaTa MaTeMaTHYeCcKoro aHajau3a; mpu-
MEHATh NPOM3BOAHYIO IIPU PEIICHHUU 3aJad Ha JIBUJKEHUE;
peliaTh NpakTUKO-OPUEHTUPOBAHHbIE 3a/1a4K HA HauOOJIbIINE
Y HalMEHbUINE 3HAaYEHMsI, HA HaX0XIE€HUE IyTH, CKOPOCTH U
YCKOpPEHUS;

ITP6 05 ymeHue omepupoBaTh MOHATHSAMM: pPallMOHAJIbHAS
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MPaKTUYECKYIO0 00JIACTH KUZHEACATEIbHOCTH;

MP 19 ymerb HHTErpUpoBaTh 3HAaHUS M3 Pa3HBIX
MpEeAMETHBIX 00JIaCTeH;

MP 21 BrnageTh HaBBIKAMH MOJYYCHUS UHPOPMAIUH U3
UCTOYHUKOB  Ppa3HbIX  THIIOB, CaMOCTOSITENILHO
OCYLIECTBJIAATh IIOUCK, AHAJINW3, CUCTEMATU3ALUIO MU
UHTEpIIpETali0 HMH(DOPMALIUKU PA3IUYHBIX BHIIOB H
¢dbopm mpencraBieHus.

¢byHKUMsA, ToKa3arenbHas (QYHKIMS, CTENneHHas (QyHKIHS,
aorapupmMuyueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHkuuu, obpaTHble (YHKIHMH; YMEHHE CTPOUTH Tpaduku
U3y4YeHHBIX (PYHKIMH, HCIOIB30BaTh IpaQUKH MPU U3yYCHUN
IPOIIECCOB U 3aBUCHMOCTEMH, MPU PEIICHUH 337a4d U3 JIPYTUX
y4eOHBIX MTPEMETOB U 33/1a4 U3 PeabHOM KU3HH; BEIpaXKaTh
(dbopMynaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

I1P6 06 ymeHue pemiaTh TEKCTOBBIC 3a7]a4K PA3HBIX THIIOB (B
TOM YHCJIE Ha IPOLEHTHI, JJOJU U YacTH, Ha JIBUKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33Ja4u W3 001acTu
yVOpaBlIeHUS JUYHBIMU U CeMEMHbIMH  (pUHAHCAMU);
COCTaBJISITh BBIPAKEHUS, YpPAaBHEHHS, HEPABEHCTBA M UX
CUCTEMBl IO YCIOBHUIO 3a/layM, HCCIEAOBaTh IOJIYYCHHOE
peIIeHrE U OLIEHUBATh MPABAONOA00HOCTh PE3YJILTATOB;

I1P6 14 ymenue BbIOMpATh MOIXOASIINA M3yYEHHBIH METO.
JUTS peIIeHUs 3a7aui, paclio3HaBaTh MaTeMaTHIECKUe (haKThI
U MaTeMaTHYeCKue MOJENU B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE IPHUBOJIUTH IPUMEPHI
MaT€MaTUYeCKUX OTKPBITUA POCCUHCKOM U  MHUPOBOWU
MaTE€MaTHYeCKOW HAyKH.

ITPy 08 ymeHnue cBoO0OIHO ONEepUpOBaTh MOHATHIMHU: rpaduK
¢byHkuy, oOpatHas QYHKOUS, KOMIO3ULKSA (DYHKUUH,
TUHeWHas (QYHKUWSA, KBaJpaTHyHass (QYHKLUS, CTENEeHHas
GYHKIMS C TETbIM  TI0Ka3aTesieM, TPUTOHOMETPHYECKUE
¢byHKkuMH, OoOpaTHbIE TPUTOHOMETPHUYECKHE  (YHKIHH,
nmokazaTenbHass W Jorapudmudeckas (QyHKIIUU; YMEHHE
CcTpouTh rpaduku (QYyHKIUHA, BBIIOIHATH IMpPeoOpa3oBaHUs
rpagukoB  (YHKIHMI; YMEHHE WCIOIb30BaTh Tpaduku
GYHKUMH JUIS M3Y4YEeHUS MPOLECCOB M 3aBUCUMOCTEH INpHU
pemieHnH 3a7a4 U3 JpYyruX Y4eOHBIX TPEIMETOB U U3
peanbHOM >KU3HU; BBIpaXaTh (opMyliaMH 3aBUCUMOCTH
MEXIy BEIMYMHAMH, yMEHHE CBOOOJHO OIEPHPOBATH
MOHSTHSAMHU:
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YETHOCTh byHKIHH, MEePUOTUIHOCTD byHKIHH,
OTPaHUYEHHOCTh  (YHKLUUH, MOHOTOHHOCTh  (DYHKIUH,
IKCTpEeMYM (PYHKIIMHU, HAHOOJIbIIIEE U HAUMEHbIIICE 3HAYCHUS
(GYHKIMU Ha IPOMEXKYTKE; YMEHHE MTPOBOIUTH HCCIEIOBAHNE
(GyHKINU.

ITPy 18 ymeHue MoienupoBaTh peajbHble CUTYalluu Ha SI3bIKE
MaTeMaTHKH;  COCTaBJIATh  BBIPAXKEHUS,  ypaBHEHMS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4H, HCCIIEJ0BATh
IIOCTPOCHHBIE MOJIENH C UCIOJIb30BaHUEM alllapaTa ajareopsl,
UHTEPIIPETUPOBATh  IOJYYEHHBIM  pe3yJbTaT;  CTPOUTh
MaTeMaTHYeCKUe MOJEIM C IOMOILBIO TE€OMETPUUYECKHX
NOHATMM W  BEJIMYUH, pEIIaTh CBSA3aHHbIE C HUMHU
IPAaKTUYECKHE 3aJ]aui; COCTABIATh BEPOSATHOCTHYIO MOJIENb U
UHTEPIIPETUPOBATh  IOJYYEHHBIM  pe3yjbpTaT;,  pelaTh
NPUKJIAJHBIE 3a/1a4M CPEeICTBAMHM MaTeMaTHUYECKOrO aHalIN3a,
B TOM YHCJE COIHUAIBbHO-d)KOHOMHYECKOTO U (DU3UYECKOTO
XapakTepa.

MK 34.
KontponupoBate xon u
OLICHUBATh PE3YJIbTATHI
paboThI TPYJOBOTO
KOJUIEKTHUBA.

JIP 24 roTOBHOCTH K TpYyIy, OCO3HaHHE LEHHOCTH
MacTepCTBa, TPy I0II00uE;

JP 25 TrOTOBHOCTH K aKTHBHOM J€SITEILHOCTHU
TEXHOJIOTUYECKOM W COLMAJIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTH WHHIMUPOBATH, IJTAHUPOBATh u
CaMOCTOATENIBHO BBINIOJIHATH TAKYIO EATENBHOCTB;

MP 03 onpenensitb Lenu AESITEIbHOCTH, 337aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKEHHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTU M IPOTHUBOPEUMS B
paccMaTpUBaeMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOpPPEKTHBBI B JE€ATEIbHOCT,
OLICHUBATb  COOTBETCTBUE  pE3yJbTAaTOB  LEIIM,
OLICHUBATh PUCKH ITOCIEICTBUH ESATEIBHOCTH;

ITP6 02 ymeHue onepupoBaTh MOHATUSMHU: CTENEHb UYHUCIA,
Jorapu@Mm 4YucIia; yMEHUE BBIIOIHATH BHIYUCICHUE 3HAUCHHH
U 1peoOpa3oBaHHS  BBIPAKEHUHM CO  CTENEHSMU U
Jorapupmamu, TnpeodpazoBaHHs  JAPOOHO-pALMOHATIBHBIX
BBIPAKECHMI;

ITP6 06 ymeHue pemiath TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B
TOM YHCJIE Ha POLIEHTHI, J0JIM U YacTH, Ha IBUKEHHE, paboTy,
CTOMMOCTh TOBapoOB M YCIyT, HaJOTH, 3a/Jadud M3 00IacTH
yIOpaBICHUS JUYHBIMA W CEMEHHBIMH  (UHAHCAMH);
COCTaBIJIATh BBIPAXKEHUS, YpPaBHEHHs, HEpaBEHCTBA M MX
CHCTEMbI TI0 YCIIOBHIO 3aJa4yM, HWCCIEIOBaTh IIOJyYCHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;

ITP6 07 ymeHue omnepupoBaTh NOHATUAMU: CpEIHEE
apupmeTHyeckoe, MeauaHa, HauOoJbllee M HaWMEHbIIEe

3HAYCHUs, pa3Max, [HCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO

Habopa; yMEHUe U3BIICKATh, UHTEPIPETUPOBATH
UH(POPMAIIHIO,
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MP 14 BbISBISATH NPUYUHHO-CICACTBEHHBIE CBSI3U U
aKTyaJu3MpoBaTh 3aJady, BbUIBUIaTb THUIOTE3Yy €€
pelIeHs], HaXOJUTh apryMEHThI Jis J0Ka3aTelibCTBa
CBOMX YTBEpKICHUH, 3a1aBaTh IMApAMETPbl U KPUTEPUU
pelIeHus;

MP 15 aHanu3upoBaTh MOJIYYEHHBIC B XOJI€ PEIICHUS
3a/1aud  pe3yJbTaThl, KPUTUYECKH OILICHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

NpEeJCTaBICHHYI0 B TalOnMuax, Ha JuarpaMmax, rpapukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJbHBIX IPOIECCOB M SIBICHUU;
NPECTABIATh HH(POPMAIUIO C TOMOIIBIO TAOJIHII U TUarpaMu;
UCCIEN0BATh CTAaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
OpPUMEHEHHEM TIpadUUecKuX METONOB U  DICKTPOHHBIX
CPEJCTB;

I1P6 14 ymenue BbIOMpATh MOIXOASIINN H3yYEHHBIH METO.
JUIs pellieHus 3ajjauy, paclio3HaBaTh MaTeMaTHYeCKue (haKThl
U MaTeMaTHU4eCKHE MOJEJINM B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE; yMEHHUE IPHUBOJAUTH IPUMEPHI
MAaT€MaTUYeCKUX OTKPBITUHA POCCUMCKOW W  MHPOBOWU
MaTeMaTHYeCKOM HayKH.

ITPy 18 ymeHue MoJienupoBaTh peajlbHble CUTYalluu Ha SI3bIKE
MaTE€MaTHKU; COCTABJISITh  BBIPAXKEHHMs,  YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJJa41, UCCIIE0BATh
HOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM alIapara ajareopsl,
UHTEpPIPETUPOBAThL  IOJYYEHHBIM  pe3yibTaT;  CTPOUTH
MaTE€MaTUYeCKUEe MOJEIN C TOMOLIBI0 TI'E€OMETPHUUYECKHUX
MOHATUM WM BEIWYWH, peElIaTb CBSA3aHHbBIE C HUMHU
IIPAaKTUYECKUE 3a7a4H; COCTABIISATh BEPOSTHOCTHYIO MOJIEIb U
UHTEpPIPETUPOBATh  IOJYYEHHBIM  pe3yipTaT;  pellaTrh
MIPUKJIAHBIE 33J]a4M CPEACTBAMU MAaTEMATHYECKOTO aHAIN3a,
B TOM YHCJE COLMIbHO-’KOHOMHYECKOT0 M (hu3nueckoro
Xapakrepa.
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1.3. XapakTepuCTHKH OLEHOYHBIX CPEICTB

n/ HaumenoBanue Kparkas XapaKTepUCTUHKA OLICHOYHOI'0

I | OLEHOYHOIO CPeACTBAa | CPEACTBA

1 | YcrHbiid onpoc [IpumeHsieTcs ¢ NEeab0 MOBTOPEHUS U 3aKPETUICHUS

YYEHHUKOM Y4eOHOro Marepuayia, KOHTpOJId 3a
YCBOGHUEM YYEHUKOM YYEOHOro MaTrepuaia,
YMEHHU, KOMITETCHIIUH.

2 | UunuBuayanbHas Cpenctso, ITO3BOJIAIOIIEE OLICHUTH U
CaMOCTOSITENIbHAS JTMarHOCTHPOBATh 3HaHUE (PAKTUUECKOTO MaTepuaia
pabota (0a30BBIE MOHATHS, aITOPUTMBI, (GAKTBI) U YMEHUS

IIPAaBWJIBHO UCTOJIb30BATh CIIEIIUATIBHBIE TEPMUHBI U
MOHATHS, y3HaBaHUE OOBEKTOB U3 YUEHUS B paMKax
ONPENEIICHHOTO pa3zena JUCIUILUIHBI

3 | TectupoBanue Cucrema CTaHIAPTU3UPOBAHHBIX 3a1aHUH,
MO3BOJIAIOIIAS ~ ABTOMATH3MPOBATH  IPOLEAYPY
U3MEPEHUs  ypOBHA  3HAHUM W yMEHHU
00y4Jaromerocs.

4 | KonTtponbHas padota Cpencrtso IIPOBEPKHU YMEHUU IIPUMEHSATH

MOJYyYEHHbIE  3HAHUSA JUISI  pEIIeHHs  3ajad
ONPENEIICHHOTO TUIIA IO TEME WJIU Pa3JeIy
5. | Ok3ameH KoHTponpHOE MepomnpusiTHe, KOTOPOE MPOBOIUTCS

[0 OKOHYAHWI) M3Yy4YEHUs AUCUUIUIMHBI B BHJE,
PEeLyCMOTPEHHOM y4E€OHBIM TUIAHOM.
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2. DopMbI KOHTPOJISI M OLleHMBAHKUSA (OPMUPYEMBbIX KOMIIETEHIMH

Koa u Pa3nea/Tema Bxoaunoi Texkymmi PyOexubiit IIpomexyTouHasi
HAUMCHOBAHUC KOHTPOJb KOHTPOJb KOHTPOJb arTrecranus
(hopmMupyemMbIxX OueHo4HoOE CPeACTBO
KOMIIEeTeHIIMH
OK 01 Pa3pnen 1. IloBTOpenue Kypca
OK 02 MATEeMAaTHKH OCHOBHOM IIKO0JIbI
OK 03 Tema 1.1
OK 04 Ienu u 3ama4n MaTeMaTUKH TIPU
OK 05 OCBOCHHUH CITeIMaNbHOCTH. Yncia
OK 06 Y BBIYMCIICHUS.
Tema 1.2
IIK 2.3
T 3.1 [IporieHTHBIEC BBHIYUCICHUS.
1K 3' P YpaBHEHHS U HEPABEHCTBA.
' Tema 1.3 IT-o/c
[TporieHTHBIC BEIYUCIICHUS B TIPO-
(beccroHaIbHBIX 3a/1a4ax
Tema 1.4 Bxonanoi
Pemienue 3agau. BxogHoi KOHTPOIIb
KOHTPOJIb (qu NQI)
Paznen 2. CreneHu M KOpPHH. HTorosoe
OOII(( 0012 CTeneH;aﬂ, HOKaBa"(li)eJ]bHaﬂ u TECTHPOBAHHUE B
Jorapupmuyeckasi PyHKIHU.
OK 03 COITYK
OK 05 Tema 2.1 VY CTHBII 0mIpoc
OK 07 Crenennas GyHKIIUS, €€
cBoiicta. [IpeoOpasoBanue
BBIPAKECHUM C KOPHAMMU N-OU
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IIK 2.3
IIK 3.1
IIK 3.4

CTCIICHU.

Tema 2.2 NunuBuayanbHas
CBoiiCTBa CTENEHH C c/p Nel
paI_H/IOHaJIbHLIM nu

HGfICTBHTCJIBHbIM IIOKa3aTciIIMHu

Tema 2.3
Pemenuie upparrioHaabHBIX

Y cTHBIN O1poc

ypaBHEHUI
Tema 2.4 NunuBuayansHas
[TokazarenpHas GpyHKIMS, & c/p Ne2

CBOMCTBA U IrpaduK.
[Toka3zaTenbHble ypaBHEHUS U
HEPaBEHCTBA

Tema 2.5
Jlorapudwm uucna. CoiicTBa
sorapu@moB.

Y cTHBIN O1poc

Tema 2.6

Jlorapudmuueckast pyHKIus, €
CBOMCTBaA U rpaduK.
Jlorapumuueckue ypaBHEHUs U
HEpaBEHCTBA

NunuBuayanbHas
c/p Ne3

Tema 2.7
Jlorapudmsl B mpupoje u
TEXHUKE

I1-o/c

Tema 2.8

Pemenne 3aga4d. CreneHHas,
MOoKa3areabHas v
norapumuyueckas
GbyHKIUH.

K/p Ne2
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Pasnen 3. OcHOBBI Hrorosoe
OK 01 TPUTOHOMETPHH. TECTUPOBAHHE B
OK 02 Tpuronomerpuyeckue (GpyHKIHH.
OK 03 COIIYK
OK 04 Tema 3.1 Y CTHBIN O1TpOC
Tpuronomerpudeckue GpyHKIHNA
OK 05 IPOU3BOJILHOTO yIJla, YHUCJIA.
Tema 3.2 NunuBuayanbHas
1K 3.1 OCHOBHBIE TPUTOHOMETPUUYECKHUE c/p Ned
1IK 3.4 TOKIECTBA
Tema 3.3 Y CTHBIN OIpoC
Tpuronomerpuieckue QGYHKIUH,
WX CBOWCTBA U TpaUKH
Tema 3.4 Y CTHBIN OIpocC
OO6parHble TPUTOHOMETPUYECKHE
byHKIIMN
Tema 3.5 NunuBuayanbHas
TpuroHomerpuveckue ypaBHEHUS c/p Ne5
Y HEPaBEHCTBA
Tema 3.6 K/p Ne3
Pemenue 3agau. OCHOBBI
TPUTOHOMETPHHU.
Tpuronomerpuieckue QyHKIHH
Pasnen 4. IlpousBoanas u Hrorosoe
OK 01 nepBoodpasHasi QyHKUHH TECTUPOBAHNUE B
OK 03 CINYK
OK 04
OK 06 Tema 4.1 NunuBuayanbHas
OK 07 [TonsATHE TPOU3BOTHOIA. c/p Ne6
@opMyIIBI M IPABUIIA
1K 3.1 g depeHIupoBaHUS.
11K 3.4 Tema 4.2 Y CTHBII O1Tpoc

[ToHsiTHE O HENIPEPBIBHOCTH
¢byHKIMU. MeTo MHTEpBAJIOB.
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Tema 4.3
I'eomerpuuecknii u puznyecKuii
CMBICJI IPOU3BOIHOM.

Tema 4.4 Y CTHBIN OITpoC
MoHOTOHHOCTH pyHKIMU. ToUKH

IKCTPEMYyMaA.

Tema 4.5 NunuBuayansHas
HccnenoBanue GyHKIMHU U T1O- c/p Ne7

CTPOCHHUIO TPapuKOB.

Tema 4.6 NunuBuayansHas
HauOosnbiiee n HaumeHblee c/p Ne§

3Ha4eHHe QYHKIUU.

Tema 4.7 IT-o/c

Haxoxnenue onTuMaabHOro

pe3ysbTaTa ¢ IOMOLIbIO

MIPOU3BO/IHOM B IPAKTUYECKUX

3ajaydax.

Tema 4.8 NunuBuayanbHas
ITepBooOpazHas GpyHKIUH. c/p Ne9

[IpaBwita HaxX 0k IEHUSA

IEpPBOOOPA3HBIX

Tema 4.9 NunuBuayanbHas
[Imomane KpUBOJIMHEUHOM C /p Nol0
tpanenuu. opmyna HeroTrona—

JleliOHMLIA.

Tema 4.10 K/p Ned

Pemenne 3anau. [IponsBonHas n
nepBooOpazHas QyHKIHIH.

OK 01
OK 03
OK 04

Paszpnen S. Ilpsimbie u
IUVIOCKOCTH B IIPOCTPAHCTBeE.
Koopaunarsl 1 BeKTOpHI B
NPOCTPAHCTBE.

Htorosoe

TECTUPOBAHKE B
COITYK
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OK 07

Tema 5.1

OCHOBHBIE ITOHATHS
crepeoMeTpuu. Pacnonoxenue
MPSIMBIX H

IUIOCKOCTEH

YcTHBIN OIpoC

Tema 5.2

[TapannensHOCTh MIPSIMBIX,
MIPSAMOM u IUIOCKOCTH,
IUIOCKOCTEIA.

NunuBuayanbHas
c/p Nell

Tema 5.3
[lepneHuKyIIpHOCTD NPSIMBIX,
IIPSIMOM U TUIOCKOCTH,
IUIOCKOCTEH.

Y cTHBIN O1poc

Tema 5.4

[lepneHuKyIsAp U HAKIIOHHAS.
Teopema o Tpex
MepIEeHANKYIISIpax.

NunuBuayansHas
c/p Nel2

Tema 5.5
KOOp]lI/IHaTI)I nu BGKTOpI)I B
MIPOCTPAHCTBE

NunuBuayanbHas
c/p 13

Tema 5.6
[Ipsimble 1 MITOCKOCTH B
MPAKTUYECKHX 3a7auax

I1-o/c

Tema 5.7

Pemenue 3amau. [Ipsimbie u
TJIOCKOCTH, KOOPIMHATHI U
BEKTOPHI B IPOCTPAHCTBE

K/p Ne5

OK 01
OK 03
OK 04
OK 06
OK 07

Pa3nen 6. MHOrorpaHHuKHY U
TeJla BpallleHusl

Htorosoe
TECTUPOBAHUE B
COIIVK

Tema 6.1
[Tpusma, mapannenenumnen, Ky0,
MUpaMKia U UX CEUEHUs

Y CTHBIN O1poc
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IIK 2.3
IIK 3.4

Tema 6.2
HpaBI/IJIBHBIe MHOI‘OFpaHHI/IKI/I B
KNU3HU

NunuBuayanbHas
c/p Nel4

Tema 6.3
HumuHap, KoOHyC, Imap W HX
ceyeHus

NnpuBuayansHas
c/p Nel5

Tema 6.4
OO0BeMBI U TUIOLIAIN
MMOBEPXHOCTEH Tell

I1-o/c

Tema 6.5
[Ipumepsl cumMeTpuii B
npodeccun

[T-o/c

Tema 6.6
Pemenue 3ama4. MHOTOTpaHHUKA
Y TeJla BpaIllCHHUSI.

K/p Ne6

OK 02
OK 03
OK 05

IIK 3.4

Pasnen 7. DieMeHTBI TEOpUH
BEPOSITHOCTEI U
MATeMaTH4eCKOH CTATHCTHKH

Hrorosoe

TECTUPOBAHKE B
COITYK

Tema 7.1

CoOpITHE, BEPOATHOCTD COOBITHS
CrnoxeHue 1 yMHOKEHUE
BEPOSATHOCTEN

NnpuBunyansHas

c/p 16

Tema 7.2
BepositHOCTE B
po¢eCCHOHAIBHBIX 3a71a9ax

[T-o/c

Tema 7.3

JluckpeTHas ciry4aiiHas
BEJIMYMHA, 3aKOH €€ paclipe-
JCJICHUS

Y CTHBIM O1poc

Tema 7.4
3amayn MaTreMaTHYeCKO
CTaTUCTHUKH
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Tema 7.5
DneMEHTHI TEOPUH BEPOSTHOCTEN

K/p Ne7

1 MaTEeMaTHYSCKOM CTaTHCTUKH

OK3aMCH
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3. Kpurepuu onenuBanus ¢popmMupyeMbIX KOMIIETEHIUI

KpuTtepumn o11eHKH YCTHBIX OTBETOB

Kpurepuu oueHkun

Bbana
bl

Ouenka

MOKa3bIBaeT IIy00KOE U MOJHOE 3HAHUE U
MMOHUMAaHHE BCEro 00beMa MPOrpaMMHOTO
Marepuaia; MoJIHOE TOHUMAHHUE CYLTHOCTH
paccMaTpUBaEMBbIX MMOHITUN, SIBICHUN U
3aKOHOMEPHOCTEW, TEOPUH, B3AUMOCBSI3EH;

* YMEET COCTABUTH MOJIHBIN U TPABUIbHBIN
OTBET HA OCHOBE U3YYECHHOTO MaTepuana;
BBIJICIISITh TJIaBHBIC TTOJIOKCHMS,
CaMOCTOSITENIBHO MOATBEPKAATH OTBET
KOHKPETHBIMU MIpUMepaMu, paktamu;
CaMOCTOSITENIBHO U apTYMEHTHUPOBAHO JIEJIATh
aHaJIn3, 0000IIeHNS, BRIBOALI. Y CTAHABINBATh
MEXIIpeIMETHBIC (Ha OCHOBE paHee
IPUOOPETEHHBIX 3HAHMI ) U BHYTPUIIPEAMETHBIS
CBSI31, TBOPYECKU MPUMEHSATH MOJYYCHHBIC
3HAHUS B HE3HAKOMOW CUTYAIWH.
[TocnenoBaTenbHO, YETKO, CBSI3HO,
000CHOBAHHO M 0€30IMO0YHO M3IaraTh
y4eOHBIN MaTepua; 1aBaTh OTBET B
JIOTMYECKOM ITOCIEI0BATEIALHOCTH C
HCMOJIb30BAaHUEM MTPUHITON TEPMUHOJIOTHUH;
nenaTh COOCTBEHHbBIE BBIBOIBI; (DOPMYIMPOBATH
TOYHOE OMPEJCICHUE U UCTOJIKOBAHHUE
OCHOBHBIX MOHSTHI, 3aKOHOB, TCOPUIA; IPU
OTBETE HE MTOBTOPATH JOCIOBHO TEKCT
y4eOHMKa; U3J1araTh MaTeprall JUTepaTypHBIM
SI3bIKOM;, MIPABUJILHO M OOCTOSATEIIBHO OTBEYATh
Ha JIOMIOJTHUTEIbHBIE BOIPOCHI YUUTEIIS.
CaMOCTOSTENBHO U PallMOHATIBHO UCIIOJIB30BaTh
HaIJISIHBIC TTOCOOHS, CIIPABOYHBIC MAaTCPHAIIHI,
y4eOHUK, JOTIOJIHUTEIbHYIO JINTEPATYPY,
MIEPBOUCTOYHUKU; IPUMEHSITH CUCTEMY
YCIIOBHBIX 0003HAYEHH MPU BEJICHUU 3aMHUCEH,
COIPOBOX/IAIOIINX OTBET; UCIOJIb30BAHUE IS
JI0Ka3aTeILCTBA BHIBOJIOB M3 HAOIIOICHUN 1
OIIBITOB;

* CaMOCTOSITEIFHO, YBEPEHHO U 0€301ITMO0YHO
MIPUMEHSIET MOJYYEHHBIE 3HAHUS B PEIICHUH

OT1iuuHO




po0JIEM Ha TBOPUYECKOM YPOBHE; IOITyCKAET HE
0oJjiee 0IHOTO HE0UEeTa, KOTOPBIH JIETKO
HCIIPABJISIET MO TPEOOBAHUIO YUUTENS; UMEET
HE0OXO0IMMbIEe HABBIKU pabOTHI ¢ TprOOpaMu,
yepTekaMH, CXeMaMU U TpaduKaMu,
COMYTCTBYIOIIMMH OTBETY; 3aIIHUCH,
CONPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

* IOJIHO PaCcKpPhLUI COJIEpKAHUE MaTepHralia B
o0beMe, MpeyCMOTPEHHOM MPOrpaMMOM U
y4eOHUKOM,

* U3JI0KUJI MaTepras I'PaMOTHBIM S3bIKOM B
OITPEICIIEHHOMN JIOTUYECKON
MOCJIEI0BATEIbHOCTH, TOYHO UCIOJIb3YsI
MaTeMaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

* PABWJILHO BBITIOJIHWII PUCYHKH, YEPTEXKH,
rpauKy, COMyTCTBYIOIINUE OTBETY;

* I0Ka3aJ YMEHUE WIUTFOCTPUPOBATH
TEOPETUYECKHE MOJI0KEHUS KOHKPETHBIMU
IpUMEpPAMHU, TPUMEHSTh UX B HOBOW CUTYaIlNH
IIPY BBIMOJIHEHUH MPAKTUYECKOTO 3aJaHus;

* IPOJIEMOHCTPUPOBAI CHOPMUPOBAHHOCTH U
YCTOMYMBOCTB UCIIOJIb3YEMBIX IIPH OTPAOOTKE
YMEHUI U HABBIKOB, YCBOCHHE paHee
U3YYEHHBIX COMYTCTBYIOIINUX BOIPOCOB;

* OTBEYAJ CAMOCTOSITENIbHO 0€3 HaBOAIINX
BOIIPOCOB IpenoiaBaress. Bo3aMoxHbI oHa -
JIB€ HETOYHOCTH MPU OCBELIEHUHU
BTOPOCTENEHHBIX BOMPOCOB UJIM B BBIKJIAJIKAX,
KOTOPBIE CTYJICHT JIETKO UCIIPABUJI 1O
3aMEYaHMIO MTPENOJaBaTEs.

VY 1oByIeTBOPSICT Ha3BAHHBIM BHIIIIE
TpeOOBaHMSIM, HO 00yJarOITUICS:

— JIOIYCKAeT OJIHY HErpyOyro OIMOKY WM HE
OoJee IBYX HEJOUETOB M MOXKET UX HCIIPABUT
CaMOCTOSITEIIbHO, UJTU TTPU HEOOJIBIIION TTOMOTITH
MpernoaBaTeis;

— He 00J1aJ1aeT JOCTAaTOYHBIM HaBBIKOM Pa0OTHI
CO CIPABOYHOM JTUTEPATYPOH (HamIpuMep,
CTYJICHT yMEET BCE HANTH, MPABUIILHO
OPHEHTHUPYETCS B CIIPaBOYHUKAX, HO paboTaeT
MEJJICHHO)

Xopouio
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3 | * HEMOJTHO HJIM HETIOCIIEA0BATENILHO PACKPBITO | 3 Y 10BIE€TBOpUTENBH
cojiepKaHue MaTepHaia, HO IoKa3aHo oo1ee 0
MOHMMAaHKE BOMPOCA U MIPOJEMOHCTPHUPOBAHBI
YMEHHUSI, TOCTaTOUHbIE [l TajdbHEeHIero
YCBOEHHUS MTPOTPaMMHOTO MaTepuaa
(ompenenennbie « TpeOoOBaHUSAME K
MaTEeMaTHYECKON TOJATOTOBKE YUAIIUXCS»);

* UMEJINCH 3aTPyIHEHUS WIH JOMYyIIECHBI
OLIMOKH B OTIPE/IeIICHUH TTOHITHH,
MCIIOJIb30BaHUHM MaTEMaTUYECKON
TEPMUHOJIOTHH, YePTEkKaxX, BHIKIAIKAX,
MCTIPaBJICHHBIE ITOCIIE HECKOJIBKUX HABOISIIINX
BOIPOCOB IpenoaBaTeis;

* CTYJICHT HE CTIPABUJICS C MPUMEHEHUEM
TEOPUU B HOBOHM CHUTYyaIH MPH BBIOJIHEHUN
MPAKTUYECKOTO 3aJaHNsI, HO BHITIOJHUT 3a/ITaHUS
00513aTEJILHOTO YPOBHSI CJIOAKHOCTH IO JAHHOM
TEeME;

* [IpY 3HAaHUH TEOPETUIECKOTO MaTepHaa
BBISIBJICHA HEJIOCTATOYHAS CPOPMHUPOBAHHOCTD
OCHOBHBIX YMEHUH 1 HaBBIKOB.

4 | He 3HaeT 1 HEe MOHUMAET 3HAYUTEIHHYIO WIIN 2-0 HeynosnerBopuren
OCHOBHYIO YacCTh ITPOTPaMMHOTO MaTepHasia B BHO

mpeesax moCcTaBIeHHBIX BOIIPOCoB. Mmeer
cnabo chopMUpPOBAHHBIC U HEMOJIHBIC 3HAHUS U
HE YMEET MPUMEHATh UX K PEIICHUIO
KOHKPETHBIX BOITPOCOB U 3aj1a4 1Mo o0pasiy u K
poBeieHnIo onbIToB. [Ipu oTBeTe (Ha OUH
BOIIPOC) JOITyCKaeT OoJiee ABYX IpyObIX
OIHUOO0K, KOTOPBHIE HE MOXKET UCTIPABUTH JIaKe
IIPY TTOMOIIIH TIPETIoaBaTeIs.

Kpurepun oneHKH NUCbMEHHOM camocmoamenbHoil padomol

KpuTtepun ouenku banuabl Ounenka
1 | Bemonuaun paboty 0e3 ommobokK u 5 OTinyHO
HE/I0YETOB;

JonycTtun He 6ojiee OJHOTO HEIOYeTa.
B paboTax ¢ u30BITOYHON MJIOTHOCTHIO
3aJIaHAN JOIYCKACTCS BHICTABJICHHE
OTMETKH «5» B COOTBETCTBUH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

2 | BommonHui paboTy MOJHOCTBIO, HO 4 Xopouio
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JOTYCTUJI B HEW He 60s1ee OTHOM
HErpy0o0ii OMHMOKH (32 UCKITIOYECHUEM
pEIICHHS KOJTMYECTBEHHBIX (DH3NICCKUX
3a7a4) ¥ OJTHOTO HeJo4YeTa WIN He
0oJiee IBYX HEJOUYETOB.

B paboTtax ¢ u30bITOYHO MIIOTHOCTHIO
3aJIaHAN JOMYCKACTCs BHICTABJICHHE
OTMETKH «4» B COOTBETCTBHH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

[IpaBUILHO BBIMOJTHWI HE MEHEE
MTOJIOBUHBI PAOOTHI WJTH JOTTYCTHII:

e He OoJiee IBYX rpyObIX ONIHOOK;

® 1JIM He OoJiee OHOM rpyOoi U O HOM
Herpy0oii OIMOKHN U OJTHOTO HEI0YETa,
® 1JIK HE 00Jiee JBYX-TPEX HETPyObIX
OIINOOK;

® JUTH BBITIOJTHIII PEIICHHE
KOJIMYECTBEHHOM (hr3nuecKoit 3a1aun
1o JeCTBUSIM O€3 BbIBOJIa paboueit
(bOpMYIIBI IPH HATMYUH TPABUIIEHOTO
OTBETa

® JUIM OJTHOM HETpYyOOil OIIMOKHU U Tpex
HEJI0YETOB;

® VUIA TIPU OTCYTCTBHUH OIIUOOK, HO TIPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2. B pabotax ¢ u30bITOYHOM
MJIOTHOCTRIO 33/IaHUM IOy CKAeTCs
BBICTaBJICHUE OTMETKH «3» B
COOTBETCTBHH C 3apaHee OTOBOPEHHBIM
HOPMAaTHUBOM.

Y 1OBIETBOPUTEIBLHO

1. JlomycTri 4uciio oumboK u
HEJI0YETOB MTPEBOCXOISIIEE HOPMY, TIPU
KOTOPOM MOXKET OBITh BHICTABJICHA
OTMETKA «3»;

2. ITpaBUILHO BBITIOJIHUJ MEHEE YacTH
PabOTHI, TOCTATOYHOM ISl BRICTABJICHUS
OTMETKH «3».

HeynonerBopurensHO

Kpurepuu oueHku konmpoivHnoii padomot:

Kpurepumn onenku

banabl

Ouenka

KonTponbHas pabota mpeacraBieHa B
YCTaHOBJICHHBIH CPOK W OdopmieHa B

5

OTau4HO
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CTPOTOM COOTBETCTBUU C U3JI0KCHHBIMU
TpeOOBaHUSAMU;

- IIOKA3aH  BBICOKMHA  YpPOBEHb
3HaHWS WM3YyYCHHOTO MaTephayia IIo
3aJJaHHON TeMe, TMPOSIBICH TBOPUYCCKUIMA
MIO/IXOJT TIPU OTBETE HAa BOIIPOCHI, YMCHHE
IyOOKO aHaM3MpOBaTh NTPOOIEMy U
JieaTh 0000IIAOIIKE BBIBOIBI,

- paboTa BBHITIOJTHEHA TPAMOTHO C TOYKHU
3peHHs TOCTaBJICHHOM 3aa4H, T.€. 0e3
omMOOK ¥ HEJIOUETOB HJIU JIOIYIIIEHO HE
0oJee OQHOrO HEJI0UETa

- KOHTPOJIbHAS pabota
MpE/ICTaBICHA B YCTAHOBJICHHBIN CPOK U
opopmiiecHAa B COOTBETCTBUU  C
W3JI0)KCHHBIMHA TPEOOBAHMSIMU;

- MIOKA3aH JOCTaTOYHBIA YpPOBEHb
3HaHMS M3YYEHHOTO Marepuana [0
3aJlaHHON TeMe, TMPOSIBJICH TBOPYECKUUN
MOJIXOJ1 IPU OTBETE Ha BOIIPOCHI, yMEHUE
aHAIM3UPOBaTh TNpoOJeMy U JenaTh
000011afOIIE BEIBOIBI;

- paboTa BBINIOJIHEHA TMOJIHOCTHIO,
HO JIOMYIIIEHO B HEM: a) He 0oJiee OTHOM
HerpyOoi OMMOKY U OAHOTO HEJ0UeTa
0) unu He 06oJiee IBYX HEJIOYETOB.

Xopo1io

- KOHTPOJIbHAS pabota
NPEJCTaBICHa B YCTAHOBJICHHBIH CPOK,
npu opopMiIeHUH PpabOThl JOMYILIEHBI
HE3HAYUTENbHbIE  OTKJIOHEHUS  OT
U3JI0KEHHBIX TPEOOBAHUM;

- NOKa3aHbl MMUHUMAJIbHbIE 3HAHMS
[0 OCHOBHBIM TE€MaM KOHTPOJBHOM
paboThI;

- BBITMIOJITHEHO HE MEHEE IOJIOBUHBI
paboThI WK TOMYIICHBI B HEH

a) He OoJiee ABYX rpyOBbIX OIMIMOOK,

0) He Oonee ogHOW rpyOOM OMIMOKHU U
OJTHOTO HEJI0YeTa,

B) He Oojiee JABYX-TpeX HErpyObIx
OIINOOK,

r) oaHa Herpyoas ommbOka u TpH

Y 1OBIIETBOPUTEIBHO
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HeJI04eTa,

HCO04YCTOB

1) IPY OTCYTCTBUH OIIUOOK, 4—5

- YUCJIO OIIUOOK U

paBUIBHO BBITIOJIHEHO
MIOJIOBUHBI pa0OTHI;

3aJaHuH.

IIPEBOCXOJUT HOPMY, IpPU KOTOPOU
MOKET OBITh BBICTaBJICHAa  OLIEHKa
«YZIOBJIETBOPUTEIIBLHO UIM  €ClH

ecJIM 00yJaroluiica He MPUCTYTAI K
BBITOJIHEHUIO pabOTHI MIIM MPABUIIBHO
BBINOJIHUI He O6osee 10 mpo1eHToB Beex

HeaoueToB | 2-0

MCHECC

HeynosierBopurenpHO

Tadaunma coorBeTCTBUA
0AJJIbHO-PEHTHHIOBOT0 U OTMETOYHOT 0 KOHTPOJISI

YpoBeHb c(hopMUPOBAHHOCTH Cymma TpagMunoHHas OLEHKA
KOMIIETCHIUH PEeHTHHIOBBIX
0aJU10B
[ToBbIlIEHHBIN 90-100 OtanuHO
ba3oBbIit 75-89 Xopomo
[Toporossiii 60-74 Y 10BIIETBOPUTEIILHO
Henocrarounsiit Menee 60 HeynonerBopurensHO
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4. KoHTpo/IbHO-01IEHOYHBIE CPeACTBA
4.1. MarepuaJibl OLEHOYHBIX CPEICTB /sl BXOJJHOT0 KOHTPOJIA

OopazoseamenvHble pe3yibmamal, ROO1EHcauiue nposepke (j1emeHmaol):
I1P6 1, ITPG 5, ITPG 6, I1P6 9, I1PG 12, ITP6 14.
[Py 1, ITPy 5, ITPy 7, IIPy 8, I1Py 18, I1Py 19.

BxoaHasi KOHTPOJILHAs padoTa 3a Kypc MaTeMATHKH OCHOBHOI IIKOJIbI.
(KOHTPOJIBHAS PABOTA Nel)

B 3amanusx 1-4 ykaxuTe NpaBUIbHBIA OTBET.
[Ipu BhINOTHEHUH 3aAaHUI 5—9 3aNUIIUTE X0/ PEIICHUS U OTYyYEHHBIN OTBET.

Bapuanr 1.
1

f]
—

0

~l
ool Lh

u B omeeme

1. Kakoe u3 ClieIyroNInX YHCeN 3aKII0UEH0 MEXKIY YUCIaMu |
VKadcume Homep NpasUiIbHO20 8apUuaHma.
1) 0.4
2) 0,5
3) 0,6
4) 0,7
2. Pemnrte HEepaBEHCTBO 20=3(x=35)<19-7x. B omeeme YKadicume Homep
NPABUILHO20 BAPUAHMAL.

1) (=4 +o9)
¢ . ]"

T
]

3) (% 'mjx

4) (—oor —4)

3. YcraHoBuTe COOTBETCTBUE MexXAy TIpadukamu GyHKUMA U hopmynamu,
KOTOpBIE UX 3a/1aI0T.

A) b) B)

'L“ _"I.l VA

o1 x|— o|1 * o[ 1T *
N
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y== 2y y =22 3)y="2x 4y =2-2

3anuiuTe B OTBET UU(DPBI, PACIIOJIOKHB HX B MOPSAKE, COOTBETCTBYIOIEM OyKBaMm:

A | b B

4. B npsiMOyrojibHOM TpEyroJibHUKE TUMOTeHy3a paBHa 10 cM, aoluH u3
KaTeToB 6 cM. HaliTu BTOpOil Karter.

a) 4 cMm; 0) 16 cMm; B) 8 cMm; r) V136 cM; a) 10 cm.

Ilpu evinonnenuu 3adanuit 5-9 3anumiume x00 pewieHus u NOJY4YeHHbLU
omeem.

31:10+O,175:l

20
11 51
17 56

6. Pemnre ypasaenue 4)7+ (x+9)° = 2x",

5. Hangure 3HaueHNE BBIPAKCHUS: 3
1= -1
4
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7. ®epme «33 KOpOBBD MOJ NAaCTOUIIE BBIACISAIOT yUYaCTOK 3eMIH Iiomaaso 100
M2, TIpeasiararor yeThIpe y9acTKa pasHbIX pasmMepoB: 25x4; 20x5; 12,5x8;
10x10. Kaxoii yuacTok 0100puT 1UpeKTop depmbl «33 KOPOBBD, YUUTHIBAS, UTO
0 MEPUMETPY HEOOXOIUMO OYyAET MOCTaBUTh 3a00p?

8. Bricota BH napauienorpamma ABCD nenut ero ctopony AD Ha

otpe3ku AH = 1 u HD = 28. Jlnaronans napaiieiaorpamma BD paBHa 53.
Haitpure miomane napamienorpamMmma.
9. [IBa aBTOMOOMJISI OJTHOBPEMEHHO OTIPaBistoTcs B 240-KMIOMETPOBBIiA PoOeT.
[TepBerlii eieT co ckOpocThio Ha 20 KM/4 O0JIbIIIEH, YeM BTOPO, M MPUOBIBACT K
¢unmnmry Ha 1 4 panpine BToporo. Hailaure ckopocTs IepBOro aBTOMOOHIISA.

Bapuanr 2.

)
1. KakoMy IpoMEXyTKY MPUHAIICKHUT YUCIO 267 B omeeme yrascume nome
y

npasuibHO20 8apUAHmMAa.
1) [4;5]
2) [5;6]
3) [657]
4) [7;8] ,
2. Pemmute HEpaBEHCTBO Ix—42x+1)>—8. B omeeme yKkaxycume  Homep

NPABUILHO20 APUAHMAL.
1) (—4; +o0)
2) (—12;+)
3) (moos—4)
4) (—o0; —12)

3. VYcraHOBUTE COOTBETCTBHE MEXIy TrpapukamMu (QyHKIME u ¢dopMynaMu,
KOTOpbIE UX 33/1a0T.

A) B) B)
VA VA VA
|

Y _ o1 * ~ >

0| 1 X | 0| 1 X
y : X ¥ : ) x
o— ¥ = V= —X — Y= v X

% 3 2) T 3)- 4) ¥ =

3anumnimTe B OTBET L[I/I(l)pBI, pacIojIoKMB HMX B HOPAAKE, COOTBCTCTBYIOIICM

OyKkBam:
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4. B npsMOyrojIbHOM TPEYroJbHUKE THINOTEeHy3a paBHa 10 cM, a oAauH U3
kareToB 8 cM. Haltn BTOpOM  Karer.

a) 4 cMm; 0) 6 cm; B) 8 cMm; r) \/ﬁCM; n) 10 cm.

Ilpu ewvinonnenuu 3adanuit 5-9 3anumume x00 pewieHus u NOJY4YeHHbLU
omeem.
1
2,75:1,1+3 _
5. Haiigute 3Ha4eHUE BBIPAKECHHS: 3

2,5-04-(-3 l)
. + ’. 3

6. Pemnre ypaBHEHHE (x+2)"+ (x—3)" = 22"

7. ®epme «Becenblil MOJOYHUK» MO MACTOMILE BBIIESAIOT YYaCTOK 3€MIIU
miomanapo 200 M2, Tlpeuiaraior 4eThIpe yuacTKa pasHbIX pasMepoB: 25x8;
20x10; 12,5x16; 50x4. Kakoii ygactok o100put aupextop dhepmbl «Becemnblit
MOJIOYHUK», YUYUTBIBAs, UTO O IEPUMETPY HEOOXOAUMO OYyI€T MOCTABUTh

3a0op?

42



8. OcHoBaHus Tparneuuu paBHbl 18 u 12, oHa U3 OOKOBBIX CTOPOH paBHA W2
yroJl MeKJly HEl U OJIHUM U3 OCHOBaHUM paBeH 135°. Halinure miomanb
TPAIELHH.

9. JlBa aBTOMOOWJISI OTHOBPEMEHHO OTIPABIAIOTCS B 800-KUIOMETPOBBIN MPOOET.
[lepBsiii egeT co ckopocThio Ha 36 KM/4 O0JbILIeH, YeM BTOPOil, U PUOBIBACT K
¢uHMIIy Ha 5 4 paHbiue BToporo. Haiiaure ckopocTs epBOro aBTOMOOHIIS.

4.2. MarepuaJjbl OlIeHOYHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJIS

Texymuii KOHTPOJIb MPOBOASATCS BO BPEMS Ay TUTOPHBIX 3aHITHI 10 MaTeMaTUKe
B COOTBETCTBMM C YYEOHBIM IUIAaHOM M paboueidt nporpammbel OJ]
«MaremaTuka» IO BCEM paszjienam MporpamMMbl. B KkauecTBe TEKyIIEro KOHTPOJIS
MPUMEHSIOTCSI TEOPETUYECKHUE BOIIPOCHI, CAMOCTOSITENIbHAs paboTa, CUCTEMBI 3a1aHHi1 B
TECTOBOU (popMe, KOHTPOJIbHBIE PA0OTHI TIO pa3JieaMm.

4.2.1 Teoperu4yeckue BOIPOCHI

Teopernyeckas 9acTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydYaromuecs
BBITSATHBAIOT IIATHh KAPTOUEK C BOMIPOCAMH, JAFOT IMMOJTHBIA OTBET (CO CIIICKOM BOITPOCOB
0o0yyarommecs: 3HaKOMSTCS B Hauajie u3yueHusl paszzena).

4.2.1.1 Crenenu u kopHu. CreneHHas pyHKUUs

Oébpazoeamenvhvle pe3ynbmamaol, noodJexcauiue nposepke (31emMeHmol):
ITP6 01, ITP6 02, ITP6 03, ITP6 05, ITP6 06, ITP6 14.
[TPy 1, ITPy 5, ITPy 6, I1Py 7, I1Py &, [1Py 18, I1Py 19.

TeopeTtnyeckue Bonpochbi:

1. Jlaiite ompeneneHue apuMETHUYECKOrO KBAAPATHOTO KOpHsS (HE 3a0bIBacM
MOSICHUTH 00JIaCTh OMpe/IeTICHUsT U 00JIacTh 3HAYEHUN, MHAYE ONpeieTieHne He
PaCKpbITO).

2. JlaWiTe ompeneneHUe KOHS MM-0M CTeNeHW U3 yucia (He 3a0bIBaeM IMOSICHUTH
00J1acTh onpeeieHus U 00J1acTh 3HAYCHHH, MHAYEe OTPE/IeIICHIE HE PACKPBITO)

3. 3anummTe U MPOU3HECUTE BCIYX BCE U3BECTHHIEC BaM CBOMCTBA KOPHEM.

4. 3anummuTe ¥ MPOU3HECUTE BCIyX BCE U3BECTHBIE BaM CBOMCTBA CTEIEHEH.

5. Ha 4t0 HEoOX0auMO 0OpaTUTh BHUMAHHE MPHU PEIICHUH HWPPAIMOHATHLHOTO
YpPaBHEHUS YETHOM CTETIEHU?

6. UeMy paBeH KOpEeHb YETHOW CTENEHH W3 oTpuuarenbHoro yucna? IlpuBenute
puMep.

7. Uemy paBeH KOPEHb HEYETHOW CTENEHU U3 OTpuLaTeabHoro uncna? [lpuseaure
MIpUMED.
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8. Ha yto crouT oOpaTuTh BHUMAHHUE MpPH PELICHUH WPPALUOHATIBHBIX, JPOOHO-
palMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB?

9. HazoBuTe npaBuiio BHECEHUSI MHOKUTEIIS TI0]T 3HAK KOPHSI.

10. Kak n30aBistoTCSsl OT UppAllMOHAIBHOCTH B 3HaMeHaTee?

11. JlaiiTe onpeneneHue CTENEHU C APOOHBIM M OTPULIATEIIBHBIM IOKA3aTesIeM,
chopMyIMpYHTE UX CBOMCTBA.

12. Crenennas QyHKIUS — 3TO QYHKIHUA ...

13. ColicTBa cTeNEeHHON (PYHKIIMHU pa3InyaloTcs B 3aBUCUMOCTH OT ...

14. CBolicTBa cTeneHHON (DYHKIMH MPU YETHOM 3HauYeHUH 7. ['padukom QpyHKIUN
SABJISIETCS ... , PACIIOJIOKEHHAS B ... TOJYIUIOCKOCTH KOOPJUHAT

15. CBoiicTBa cTeneHHOW (YHKIMM TNpU HEYETHOM 3HaueHuW n. [paduxom
(GYHKIUH SIBISETCS . ..

16. YpaBHEHUS], B KOTOPBIX IEPEMEHHAS .. ..., HA3BIBAIOTCS UPPALIOHATIBHBIMHU.

17. PelieHne  MppallMOHAIBHBIX ~ yYpPAaBHEHUM  CBOJUTCS K  MEpexoay  OT
UPPALUOHAIBHOIO K PALIMOHAJIBHOMY YPaBHEHHUIO ...

4.2.1.2 Iloka3arejqbHas pyHKIUS

OopaszoeamenvHule pe3yibmamol, HoOO1eHcaujue npogepke (3J1emeHmol):
ITP6 01, TTP6 02, ITPG 03, I1P6 04, TTP6 05, ITPG 06, I1P6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, [TPy 18, ITPy 19.

TeopeTnyecKkue BONpocChl:

[E—

Kakast ¢pyHKUMS Ha3bIBaeTCA MOKa3aTEIbHOM ?

Yro siBasieTcst 0071aCThIO ONPEAEICHHS] U MHOKECTBOM 3HAUECHHIM

MoKa3aTebHOU PyHKIUK?

SBnsercs v nokazaTeiabHas QYHKIUS YETHOU?

[Ipu kaKoM yc0OBUM MOKa3aTeNbHas PYHKIUS SBISETCS BO3pacTaromei?

[Ipu kaKoM yCIOBUM MOKa3aTeNbHas PYHKIUS SBISETCS YObIBAIOIICH?

Kak 3aBHCHT U3MEHEHME MOKAa3aTeNbHOU (PYHKIIMH OT OCHOBAHUS?

[lepeuncnure cBoiicTBa GyHKUMUU y=a* ipu a>1.

[Tepeuncnure cBoiicTBa GpyHKIMK y=a* pu 0<a <I.

. Tlouemy byHKIMS y=2* IBISIETCS BO3pACTAIOIIEH?

10 Kakue npeoOpazoBaHusi HEOOXOAUMO BBIIOJIHUTH HA KOOPAMHATHOM
miockoctu ¢ rpaduxom y= (0,5%), aTo0bI moMyuuTh rpaduk QyHKIUN y=2*7?

11. CkoJbKO TOUYEK TepecedeHust UMeroT rpaduku Gyukmuit y=2* u y=(0,28)*?

12. Kakoe ypaBHEHHE Ha3bIBAE€TCA NIOKA3aTEIbHBIM?

13. ITouemy mpu pelieHnn NoKa3aTeabHbIX YpaBHEHU Mojaratot, 4to a>0, a#0?

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

15. YKaXul KOOpJIMHATHI TOUKU NepecedeHus: y=a* ¢ ocbto OX.

16. lano ypaBaeHue a"™=1. M0»HO 1M yTBepKaaTh, uTo f(X)=0.

N

N N
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17. ChopMynupyiTe NpaBUiIO pelIeHHs MPOCTEHIINX MOKa3aTeIbHbBIX
YPaBHEHUH.

18. Ilpu xakux b nokasarenpHoe ypaBHeHHE a*=b nmeeT KopeHb?
19. CKOJIbKO KOpHEW UMEET ypaBHEHUE a*=b?
20. Kak pemats ypaBHeHune Buja a'®=as®?

21. B yeM 3akitovaetcs rpauuecKkuil ciocod perieHus: ypaBHEHH.
22. Jla¥iTe omnpesiesieHre MOKa3aTeIbHOTO HEPABEHCTBA?

23. ChopmynupyiiTe METOIbI PEIICHHUS TOKAa3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapudgmpbl. Jlorapupmuydeckas GyHKuust

OopazoeamenvHule pe3yibmamol, ROOIEHcauue nposepke (3J1emeHmot):
ITP6 01, TIP6 02, ITP6 03, ITP6 04, TTP6 05, ITP6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, [TPy 18, ITPy 19.

TeopeTnyeckme BONpochbl:

Maiite onpenenenue gorapudma.

ChopmynupyiiTe Ha3BaHUE NEUCTBUS HaX0XKACHUS Jiorapudma.

3anuimTe OCHOBAHHE HATYPaJIbHOTO JJorapudma.

CdopmynupyiiTe OCHOBHOE JIOTapu(hMUUECKOE TOKACCTBO.

Cdopmynupyiite TeopeMy o jorapudme nponu3BeICHHUS.

Chopmynupyitte TeopeMy o jorapudme 4acTHOTO.

[IpuBenuTe popMyity nepexoia K HOBOMY OCHOBAHHIO.

Kaxkue cBoiicTBa jjorapudma UCHOJIb3yIOTCS MPU BBITTOTHEHUN TOXKIE€CTBEHHBIX

npeoOpa3oBaHUii?

9. Kakoit norapucm Ha3bIBaeTCA ACCITUYHBIM?

10. a#ite onpenenenue sorapumudeckoit GyHKIUH.

11. Chopmynupyiite orpeaesieHue JIorapudMUIecKoro ypaBHEHUS.

12. ChopmynupyiTe METOIbI PEIICHUS TOTapUPMUYECKUX YPABHEHUI.

13. JlaiiTe onpenenenue TorapupMuaeckoro HepaBeHCTRaA.

14. ChopmynupyiiTe METOIbI pellieHUs JorapuMUIECKUX HEPABEHCTB.

15. 3anuiumte o0mMil BU Torapu@MUUecKoil PyHKINH.

16. Kak mpecTaBUTh YUCII0 B BUJE JloraprdmMa 1o OCHOBaHUIO a?

17. 300pa3ute cxeMaTU4YHO rpaduk jorapupmMudecko pyHKIHH.

18. Kak onpeienTs NOCTOPOHHUIN KOPEHB JIOTApU(PMUUECKOTO YpaBHEHHUS?

19. Ilepeuncaute ocHOBHBIE CBOMCTBA jorapudmoB a>1, a# 1.

20. O6s13aTE€NBHO JU MPHU PELICHUH JIOTApU(PMUUECKOT0 YpaBHEHUS HAXOIUTh
00J1aCTh CyIIECTBOBAHMS (PYHKIMMN, BXOJAIIMX B YpaBHEHHE?

21. Ha 4ro, B iepBYyI0 ouepeab cleayeT oOpaTUTh BHUMAHUE TIPH

perieHny JorapupMUIecKoro HepaBeHCcTBa?

PN R WD =

45



4.2.1.4. OcHoBbI TpUroHOMeTpHH. TpUroHomeTpuyeckue GyHKIUH

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):

s

11

13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.

I1P6 01, ITP6 03, I1P6 05, I1PG 14.
[1Py 01, ITPy 06, ITPy 07, ITPy 08, [1Py 18, ITPy 19.

TeopeTnuecKkue BONPOCHI:

Kak cTpouTcst yroiy Ha YUCIOBOU OKPYKHOCTU?

Jaiite onpenenenue 1 paguana u 1 rpamyca.

3anummre Gopmyiy epexoja oT rpaJyCHOTO U3MEPEHUs yria K paJuaHHOMY.
JlaiiTe onpeieieHne OCHOBHBIM TPUTOHOMETPUUECKUM (PYHKIUSIM
MIPOU3BOJIBHOTO YTJIA.

JlaiiTe onpeiesieHne OCHOBHBIM TPUTOHOMETPUYECKUM (DYHKIIMSIM OCTPOTO yTiia
B MIPSIMOYTOJIBHOM TPEYTOJIbHHKE.

[lepeuncnure 3HaYEHUST HEKOTOPBIX TPUTOHOMETPUUECKHUX (PYHKITHIA.
[IpuBenuTe 3HaKM OCHOBHBIX TPUTOHOMETPUUYECKUX (DYHKIIUI B pa3HBIX
YETBEPTIX.

3anuImuTe OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

3anummre GopMyiTy, CBI3bIBAIOILYIO TAHT€HC U KOTAHT'EHC YTJIa.

. 3anumTe (bOpMy.]'IBI, CBA3BIBAIOIINC TAHI'CHC C KOCMHYCOM U CUHYC C

KOTaHT'CHCOM.

. Ilepeunciure OCHOBHBIE (POPMYJIBI CIIOKEHUS.
12.

CdopmynupyiiTe MHEMOHUYECKOE MPABUIIO JIJIsl 3alIOMUHAHUSA (HOPMYJTT
MIPUBEICHMS.

Chopmynupyiite npaBuiio HanucaHus GOpMyI1 IPUBEICHHUS.

[IpuBenurte npumep Ha puMeHeHne (HOpMyJ1 IPUBEICHHUS.

[IpuBenute GopMyIIbl CYMMBI YTJIOB.

3anummTe (GOpMyJIbl JBOMHOIO YIla TPUTOHOMETPUYECKUX (PYHKLIUH.
3anummTe (OpMyJIbl TOJIOBUHHOTO apryMEHTa TPUTOHOMETPUUECKHUX (DYHKIIHUI.
3anuimurte GopMyIbl IPeoOpa30BaHUsI CyMMbl TPUTOHOMETPUUYECKUX (PYHKIUI
B IIPOU3BECHUE.

3anummTe GopMyIIbl IPpeoOpa3oBaHMsl IPOU3BEIECHUS TPUTOHOMETPUIECKHUX
(GYHKIMI B cyMMYy.

Bripaxkenue TpUroHoMeTpruueckux (pyHKIUN yepe3 TAHTeHC MOJIOBUHHOTO
aprymeHra

[lepeuncnure hopMyIibl JUIsl peLICHUS MPOCTEUIINX TPUTOHOMETPUIECKHIX
ypaBHEHUH B 0011IEM BUJIE.

JlaitTe onpeiesieHre apKCUHYCA YUCIIA.

JlaiiTe orpeiesieHue apKKOCUHYCa YUCIa.

Kak npoxoauT JIMHKS TAHT€HCOB?

Kak npoxoauT JIMHKS KOTaHT€HCOB?
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26

27

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

. [IpuBenuTe GopMybl penieHus IPOCTEHIITNX TPUTOHOMETPUIECKUX

YPaBHEHHU.

. [lepeuncnure GopMysbl HACTHBIX CITyYaeB PEIICHUS TPOCTEUIIINX

TPUTOHOMETPUYECKUX YPABHCHUM.

OObsicCHUTE METO/J] pelICHUs TPOCTEUIITNX TPUTOHOMETPUUECKUX YPAaBHEHUH €
MMOMOILBIO €IMHUYHON OKPY>KHOCTH.

[IpuBenuTe GopMyIibl penieHus: IPOCTEHIITNX TPUTOHOMETPUUECKUX
YPaBHEHHUI.

YKaxuTte 1Ba OCHOBHBIX METOJA PEIICHUS TPUTOHOMETPUYECKUX YPABHEHUU.
JlaiiTe onpeneneHue OJHOPOHOTO TPUTOHOMETPUUECKOTO YPAaBHEHHS TIEPBOU U
BTOPOU CTETICHEM.

VYkaxute cnioco0 peiieHus: OJHOPOIHOTO0 TPUTOHOMETPUUECKOTO YPaBHEHUS
IIEPBOM CTEIICHHU.

[IpuBenuTe METOABI PEHICHUSI TPUTOHOMETPUYECKUX YPABHEHUN B 3aBUCUMOCTH
OT THIIA.

UYT0 Ha3bIBAETCS MPOCTEUIIMMU TPUTOHOMETPHUUECKUMH HEPABEHCTBAMMU ?
[IpounmocTpupyiite pelieHne HepaBeHCTBa Sin X>m Ha eIMHUYHOU
OKPY>KHOCTH.

Pacckaxure 0 MeTo/1e 3aMeHbI IIEPEMEHHOM U PELIEHUN TPUTOHOMETPUUECKHUX
HEPABEHCTB.

Kak npumeHnsieTcs MeTo HHTEPBAJIOB P PEIICHUN TPUTOHOMETPUUECKHUX
HEPaBEHCTB?

4.2.1.5. IIpousBoaHast pyHKIUH, ee IPUMEHECHUE

OopaszoeamenvHule pe3yibmamol, noO1eHcauwjue npogepke (3J1emeHmol):
I1P6 01, TTP6 04, TTP6 06, I1PG 14.

ITPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 09, I[Py 10, ITPy 11, ITPy 18, ITPy 19.

2= OX ANk =

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenue: «IlocienoBaTeIbHOCTD — 3TO. . ).
[TpuBenuTe npumMep apupMeTUIECKON MPOTPECCHUH.
[IpuBenuTe npumep reOMETPUIECKOM MPOTPECCUM.
[TpuBenuTe npumMep 6€CKOHEUHO yOBIBAIOIIEH T€OMETPUIECKON IPOTPECCHH.
[Iponomxure onpenenenune: «lIpousBoanas —31o0...».
Packpoiite reoMeTpru4eCKri CMBICIT IPOU3BOJHOM.
[Iponomxure onpenenenue: «KacarenpHas — 310...».
Packpoiite puznueckuii CMbICH MTPOU3BOIHOM.
Urto Takoe nuddepeHiupoBanme?

. HepC‘H/ICJ'II/ITC ITpaBuJia BBIYMCICHUS IIPOU3BOJHBIX.

11. UYemy paBHa npou3BOJHas CTENEHHOW QyHKUIMN?
12.  Yemy paBHa npOU3BOAHAs ITPOU3BEICHNUSA?
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13. UYemy paBHa NpOU3BOJHAS YACTHOIO?

14. Yemy paBHa IPOU3BOAHAS CIOXKHOU QyHKIIMU?

15. Kakoii BUJ1 UMEET YpaBHEHHUE KacaTeIbHOM?

16. Korna kacarenbHas napamuiesibHa ocu Ox?

17.  Touku, B KOTOPBIX POMU3BOAHAS PaBHA HYJIIO, HA3bIBAKOTCHL. . .

18.  CdopmynupyiiTe mpu3Hak Bo3pacTaHus QyHKIIUH.

19.  Ecnu Ha unTepBaiie (GyHKIMS BO3pacTaeT, TO 3HAYCHUE MPOU3BOIHON Ha
3TOM UHTEPBAJIE. ..

20. Huddepenuupyemas GyHKIUS MOXKET UMETh IKCTPEMYM B TEX TOYKAaX,
rae ...

21. Cdopmynupyiite mpu3HaK yObIBaHUS (PYHKIINU.

22.  CdopmynupyiiTe MpU3HAK TOYKH MAKCUMyMa (PYHKIIUU.

23.  CdopmynupyiiTe NpU3HAK TOYKM MUHUMYMa (DYHKIIWU.

24.  Ecuu rpaduk npor3BOJIHOM paclookeH Bbie ocu OX Ha HHTEpPBAJIE, TO
(QyHKUHA. ..

25. Ecmu rpaduk mnpousBogHOM mepecekaer ock Ox B Touke X0,
pacnoJiaraeTcsi CHayajla Huxe, notoM Beiie Ox, 1o X0 11t pyHKIUU SBISETCA . ..

26. Kakue TOYKM Ha3bIBAIOTCS TOUKAMU IKCTpEMyMa?

27. Kakas Touka Ha3pIBa€TCA TOYKOM nepernda?

28. CocTaBbTe aITOPUTM PEIICHUS 3a]ay Ha HAXOXKACHUS HAUOOJBIIETO U
HaMMEHBILIETO 3HAaUeHHs (PYHKIIMU HA OTpe3Ke?

29. CocraBbTe alIroOpuTM UCCIENOBAHMS M MOCTPOEHUS rpaduka QyHKIHUH C
ITOMOIIBIO TTPOU3BOJHOM.

30. Kaxk HaliTu BepTUKAIbHYIO aCUMITOTY Ipaduka GyHKIUU?

4.2.1.6. IlepBooOpa3Hasi pyHKUMHU, e IPUMEHECHUE

OopaszosamenvHble pe3yibmamot, noodaexcaujue nposepke (Inemenmst):
ITP6 01, ITP6 04, ITP6 06, ITPO 14.

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

TeopeTnyeckme BONpochbl:

1. ChopmynupyiiTe onpeaeieHue nepooOpasHou.

CdopmynupyiiTe OCHOBHOE CBOMCTBO IepBOOOpa3HOM. I eoMeTprIeCKrii CMBICT
OCHOBHOT'O CBOMCTBA MEPBOOOPa3HBIX.

ChopmynupyiiTe TpH MpaBuiia HAX0XKIECHUS TEPBOOOPA3HBIX.

Kakyto purypy Ha3pIBatOT KpUBOJIMHENHOW Tpaneuuen?

3anummre GopMyITy AJi BEIYMCICHUS TUIOMAAN KPUBOJIMHEWHON Tpanenuu.
OO0BsicHUTE, YTO Takoe uHTerpai. 3anumure Gopmyny Herotona-JIeibnuia.
['eomerpuyeckuii 1 GU3NUECKU CMBICI OMPEIEICHHOTO UHTErpaa.

YT0 TaKO€ UHTErPUPOBAHUE?

L
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4.2.1.7. llpsiMble U IIOCKOCTH B NPOCTPAHCTBE

OopazoseamenvHble pe3yibmamal, nod1edcauiue nposepKe (I1eMeHmbl):
ITP6 01, TTP6 09, TTP6 11, ITP6 12, TTPG 14.

ITPy 01, ITPy 14, TPy 15, ITPy 16, ITPy 18, I1Py 19.

TeopeTnuecKkue BOIPOCHI:

1. ChopmynupyiiTe Tpu aKCUOMBI CTEPEOMETPUU

2. ChopmynupyiiTe TEOpEMBI, CICIYIONINE U3 AKCHUOM CTEPEOMETPUU

3. JlaiiTe onpeneneHue napauiesbHbIX IPSIMBIX B IPOCTpaHcTBe. llepeuncnure
CJIy4au B3aMMHOTO PACIIOJIOKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE.

4. JlaiiTe onpeneneHue napamuieibHOCTH MPAMOU U T1ockocTu. [lepeuncnute

CJIy4au B3aMMHOTO PACIIOJIOAKEHUS IPSIMOM U IITIOCKOCTH.

CdopmynupyiiTe mpu3HaK CKPEIIUBAIOIMINXCSA TPSIMBIX.

JlaliTe onpeiesieHne CKPEIUBAOMINXCSA IPSIMBIX.

ChopmynupyiiTe npu3HaK MapapieaIbHOCTH MPSIMOU U TIIIOCKOCTH.

ChopmynupyiiTe nprusHaK MapauieIbHOCTH IJIOCKOCTEH.

9. ChopmynupyiiTe cBOMCTBA MapaJICIbHBIX MIJIOCKOCTEH.

10. ChopmynupyiiTe TEOpEMBI O TAPAICIBHOCTH MPSMBIX B IPOCTPAHCTBE

11.BepHO 11, 94TO Yepe3 TOUKY BHE JAHHOU IJIOCKOCTH ITPOXOIUT NpsiMas,
napajuiesibHasi JaHHOM TJIOCKOCTH, U IIPH TOM TOJBKO OAHa?

12.BepHo 111, CTO 4yepe3 TOUKY BHE JJAHHOM MIIOCKOCTH MPOXOAUT IIJIOCKOCT,
napajuiesibHasi JaHHOM MJIOCKOCTHU, W MPUTOM TOJBKO OAHa?

13.MoryT 11 cKpelrBaroecs NpsMble ObITh MapalIeIbHBIMUA OJTHON
IUIOCKOCTH?

14.MoryT Ji1 CKpenBaromuecs mpsiMble ObITh TAPAICITBHBIMUA TPETHEH MPSMOii?

15. ChopmynupyiiTe onpeaeiacHue NepreHIUKYIIPHOCTH MPSIMOU U TUIOCKOCTH.

16. ChopmynupyiiTe npru3HaK MEePIEHIUKYISIPHOCTU IPSMOMN U TNTIOCKOCTH.

17.ChopmynupyiiTe TeOpeMy 0 IpsIMOH, MEPICHAUKYISIPHOM K TIIOCKOCTH.

18. ChopmynupyiiTe CBONCTBA, CBSA3BIBAIOIINE MAPATUICIIBHOCTH MPSAMBIX U UX
MEePHEHANKYISIPHOCTh K MJIOCKOCTH.

19. ChopmynupyiiTe TeopeMy 0 TpeX MepreHIuKyspax.

20.Chopmynupyiite TeopeMmy, OOpaTHYIO K TEOpEME O TPEX MEPIICHIUKYIISIPaXx.

21.]laiiTe onpeaeneHye AByTPaHHOTO yrIJa.

22.]laiiTe onpeaeneHue yriia Mexay IpsIMOU U TUIOCKOCTBIO.

23.ChopmynupyiiTe TeOpeMy O TUATOHAIN MPSIMOYTOIBHOTO Mapaijiesienumnea.

24.Chopmynupyiite npu3HaK NEPIEHIUKYISIPHOCTH MIIOCKOCTEH.

25.BepHO 1M, 4TO MIIOCKOCTh, MEPIICHINKYJISIPHA K JAHHOW MPSMOM,
NepHeHIMKYJIIpHA K 000U MIII0OCKOCTH, COIepKalIeh ATy MPSMYI0?

26.BepHO nu, 4TO NpsiMasi. NEPHEHANKYIISIPHAS K IBYM JaHHBIM
nepeceKarIUMHUCS MPSMBIM, MEPIIEHIUKYISIPHA K 000 MI0CKOCTH,
COJIEpIKAILICH 3TH MPSIMbIE?

P
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27.MOXeT JIi pacCTOSIHUE OT TOUKH J0 TUIOCKOCTH M300paxaThbCsi IByMs
Pa3IUYHBIMU OTPE3KAMU?

28.MoO3KeT Jii pacCTOSIHUE MEXAY MapaiIeIbHBIMU TUIOCKOCTIAMH U300pakaThCst
IBYMS Pa3IM4YHBIMUA OTPE3KaMHU?

29. OA — neprieHAUKYJISIp K I1ockoctr TpeyroiapHuka ABC. HazoBute yron
Mexay npsmor OB u mockoctsio ABC.

30.0A — neprieHAUKYJISIp K I1ockocth Tpeyroiapanka ABC. HazoBute yron Mexmay
npsmoi OC u ockocteio ABC.

4.2.1.8. KoopanHaThl H BEKTOPbI

OopaszoeamenvHule pe3yibmamol, NOOIEHcaujue nposepke (3J1emeHmol):
ITP6 01, TTP6 09, ITPG 11, ITP6 12, TTP6 13.
[Py 01, ITPy 14, ITPy 15, ITPy 16, I[TPy 17, ITPy 19.

TeopeTnyeckne BONPOCHI:

JlaliTe onpenesieHre BEKTOPA.

JaiiTe onpeneneHne KOJUIMHEAPHBIX BEKTOPOB.

JlaiiTe onpeneneHne Mponu3BeICHUS BEKTOPA Ha YHUCIIO.

JlaliTe onpenesieHne paBHBIX BEKTOPOB.

CdopmynupyiiTe npaBUiIo TPEYroJbHUKA JIJISl CII0KEHUS IBYX BEKTOPOB.

CdopmynupyiiTe npaBuIo MHOTOYTOJIbHUKA JIS CIOKEHUS HECKOJIbKHUX

BEKTOPOB.

JlaliTe onpenesieHre KOMIIJIaHAPHBIX BEKTOPOB.

ChopmynupyiiTe npusHaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.

9. Chopmynupyiite TeOpeMy O pa3ioKEeHUU BEKTOpA MO TPEM HEKOMILJIaHAPHBIM
BEKTOPaM.

10. OnuimmTe ¢ TOMOLIBIO YepTeKa MPABUIIO apaJljiesienunena Juisl CI0KEHHs TPeX
HEKOMIIJIAHAPHBIX BEKTOPOB.

11.BepHo 111, 4TO BEKTOPHI, JIeKaIne Ha OOKOBBIX peOpax MpU3Mbl, KOJUTUHEAPHBI?

12.BepHo 11, 4TO BEKTOPHI, JIeXkKalI1e Ha OOKOBBIX pedpax mupamMuibl,
KOJIJTMHEAPHBI?

13.MoryT 71 Tpu KOMIUJIaHAPHBIX BEKTOPA JIEXKATh HAa TPEX B3aUMHO
NEPHEeHAUKYJISIPHBIX MPSMBIX?

14.MoryT 71 Tpu HEKOMIUIaHAPHBIX BEKTOPA JIEKATh HA TPEX MapauiesIbHbIX
IPSAMBIX?

AN AN S

> N

15.BepHO 11, 4TO KOOPJAMHATHI TOYKH PaBHBI COOTBETCTBYIOIINM KOOPJIMHATAM €€
paauyc-BekTopa?

16. MoxeT 51 yiiHa BeKTopa ObITh MEHBITIE OJHOM M3 €T0 KOOPIUHAT?

17.Mo>eT 11 AJInHa BEKTOPa PaBHATHCS OJTHOU U3 €r0 KOOPAUHAT?

18. HazoBuTE KOOPIMHATHYIO MJIOCKOCTh, B KOTOPOH JieskuT Touka M(0;-2;8)
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19. HazoBuTE KOOPAMHATHYIO INIOCKOCTh, B KOTOPOM JIeKUT Touka M(-1;0;5)

20. U3 Touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1O€pUTE TOUKY,
JIeKAallyl0 Ha OCH aIlTUTUKaT

21. 13 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1OEpHTE TOUKY,
JIeXKaITyI0 Ha OCH OpANHAT.

22.BepHO 11, YTO BEJIMYMHA CKAJISIPHOTO MTPOU3BEICHUSI BEKTOPOB 3aBUCHUT OT
BEJIMYUHBI yTJIa MEXKy HUMHU?

23.BepHo 1, 4TO BEJIMYMHA CKAJISIPHOTO MPOU3BEICHUS BEKTOPOB 3aBUCUT OT MX
JUTUHEBI?

24.MoOKeT I CKaJIIpHOE MTPOU3BE/ICHUE IBYX BEKTOPOB ObITH PAaBHBIM UX CyMMe?

25.MoKeT 11 CKaJIsIpHOE IPOU3BECHUE IBYX BEKTOPOB OBITH PABHBIM
IPOU3BEICHUIO OBITh PABHBIM MPOU3BEICHUIO OJTHOTO M3 HUX HA YUCIIO?

26. 3anummte GopMyITy KOOPJAUHAT CEPEUHBI OTPE3Ka.

27.3anuiute GopMyITy JJIMHBI BEKTOPA B TPOCTPAHCTBE.

28.3anuimute GopMyITy pacCTOSHUS MEXKIY ABYMSI TOUKAMH B ITPOCTPAHCTBE.

29. JlaitTe onpeaeneHme CKaISIpHOTO MMPOU3BEAECHUS BEKTOPOB B TPOCTPAHCTBE.

30.3anummTe GopMyITy BEIUUCICHUS CKAIIPHOTO MPOU3BEACHHUS JIBYX BEKTOPOB 10
UX KOOpAUHATaM

4.2.1.9. MHOrorpaHHHMKHM M TeJIa BpalleHUs

Oopaszosamenvubie pe3yibmamot, noodedxcaujue nposepke (Inemenmot):
I1P6 01, TTP6 06, ITP6 09, I1P6 10, ITP6 11, ITP6 12, TTPG 14.
ITPy 01, ITPy 12, ITPy 13, [1Py 14, ITPy 15, TPy 16, ITPy 18, ITPy 19

TeopeTnyeckme BONpochbl:

JlaiiTe onpenenenue NpsMoun NpU3Msbl.

JlaiiTe onpenenenne npaBUIbHON PU3MBI.

JaiiTe onpenenenne npaBUIbHOM TUPAMU/IBI.

JlaiiTe onpenenenue anodembl IPaBUIIBHON MTHUPAMUJIBI.

3anunure GopMyIIb II0MIAIeH OOKOBOM U MOJIHOM MTOBEPXHOCTH MPABUILHOMN

MIPU3MBI.

6. 3anumuTe GopMyIIBI IIIOIIAIeH OOKOBOM U MOTHOM MOBEPXHOCTEN IPABUIHHON
MAPaAMHUIBI.

7. HaiiTe onpeaenieHre MPaBUIHLHOM yCEUCHHON MUPAMHUIBI. 3anUIIUTe (POPMYIIbI
JI0MaIeH €€ OOKOBOM M TOJTHOM MOBEPXHOCTEH.

8. [aiite onpenesieHre MPaBUILHOTO MHOTOTPAHHUKA.

9. Ilepeuncnute 3€MEHTHl CAMMETPUN MHOTOI'PAHHHUKA.

10.11epeuncnure BUABI TPaBUIbHBIX MHOTOTPAHHUKOB.

11. BepHo 111, 4TO BCE TpaHU MPSAMON TPU3MBI — IPIMOYTOJIBHUKH ?

SNk L=
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12.BepHo 111, 4TO OOKOBBIE TPAaHU HAKIOHHOW MPHU3MBI — MapauIeIorpaMMbl?

13.MoxeT 1 ceueHne Ky0a IeJUTh €ro Ha 1B IPaBUIIbHBIE TPU3MBI?

14.MoxeT nu cedeHue Ky0a JIeJIUTh €ro Ha JIBE MPSAMBIX TPEYTOJIbHBIX IPU3MbI?

15.B TpeyronsHoit nupamuge DABC Ha30BuTE BBICOTY, €l OOKOBBIE TPaHU
DAB u DBC nepnieHaukynsipasl kK ocHoBaHu0 ABC.

16.B tpeyroasuoii mupamuge DABC Ha30BUTE BBICOTY, €CIM OOKOBBIE TpaHU
DBC u DAC nepnenaukynsipabl kK ocHoBaHnio ABC.

17. alite onpenenenue nuianHapa. Hapucyite nuinHap, yKaKuTe ero
00pa3yIoILyI0 U OCEBOE CEUCHUE.

18. Jaiite onpenenenne konyca. Hapucyiite KoHyc, yKaxkuTe ero 00pasyromyio u
OCEBOE CEUYECHUE.

19.3anumuTe Gopmysl miIomaaeii 60KoBOM 1 MOTHOM MOBEPXHOCTEH KOHYCA.

20.3anummute GopMyIIbl IIIOHIAIe OOKOBOW U MOJTHOW NOBEPXHOCTEN LIUIUHAPA.

21. JlaiiTe onpenenenue cepsl U 1mapa.

22.JlaiiTe onpeeneHre KacaTeabHOM MIIOCKOCTH K cepe.

23.3anumute GopMyITy oA OOKOBOW NOBEPXHOCTH YCEYEHHOTO KOHYCa.

24.3anummute popMyIty miIomanu chepsl.

25.3anummTe ypaBHEHUE CPEePhI C JaHHBIM LIEHTPOM U paguycom. ONUIIUTE BCE
CJly4ad B3aMMHOI'O pacoJIOKEHUs cepbl U INIOCKOCTH, yIaJ€HHON OT LIEHTpa
c(epsl Ha 3aIaHHOE PACCTOSHUE.

26.ChopmynupyiiTe CBOMCTBO M MMPU3HAK KacaTeIbHOU INIOCKOCTH K cdepe.

277.BepHO 1M, 4TO BCE TOYKM IIapa yJIaJeHbl OT LEHTPa Ha PACCTOSIHUE, PABHOE
paaunycy mapa?

28.BepHo 11, 4yTO BCE TOUKHU Chephl yAAIEHBI OT LIEHTpa Ha pacCTOSIHUE, PABHOE
paauycy chepbi?

29.MOKeT JI1 0CEBOE CEUCHUE IUIUHIPA ObITh TPAMEIUEH.

30.MoxeT 11 oceBoe ceueHne KoHyca ObITh HEpaBHOOEIPEHHBIM TPEYTOJILHUKOM ?

31.3anummTe GpopMyiry oObema NpsSMOYToJIbHOTO MapajuieIenune/a.

32.3anummuTe popmyiry oObeMa Kyoa.

33.3anummuTe popmyiry 00beMa MPSMON TPU3MBI.

34.3anummuTe popmyiry 00beMa KOHyca.

35.3anummuTe popmyiry 00beMa UIUHAPA.

36.3anummTe popmyly 00beMa MUpaMU/IbI.

37.3anummuTe popmyiry oObeMa 1apa.

38.3anummre Gpopmyy rmromaau cepel.

39.3anummute dopmMyiry 00beMa yCeUeHHON MUPaMHU/IBL.

40.3anummmte popmyly 00beMa yCEUeHHOTO KOHYca.

41.BepHo 1u, 4TO NMpsiMas ¥ HAKJIOHHAs! MPU3MBbI C COOTBETCTBEHHO PABHBIMU
OCHOBAaHUSIMU MOTYT UMETh PaBHbIE 00bEMBbI?

42.BepHoO 11U, 4TO NMpaBUIIbHASA U HENPABWIbHAS MUPAMUJIBI C PABHBIMU
OCHOBAaHUSIMU MOTYT UMETh paBHbIE 00bEMbI?

43.MoryT 11 JBa UWINHAPA C PABHBIMU 0O0BEMaMU UMETh HEPABHbBIE PAJINYChI?
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44 . MoryT 11 1Ba mapa ¢ paBHIMA 00b€MAMH UMETh HEPABHBIE PAJUYChI?

4.2.1.10 DneMeHTHI KOMOMHATOPUKH, CTATUCTUKH M TEOPHH BEPOSITHOCTEN

OopaszosamenvHbie pe3yibmamot, noodexcaujue nposepke (Inemenmot):
I1P6 07, T1P6 08, TTP6 14.
ITPy 01, ITPy 02, ITPy 03, IIPy 04, ITPy 12, ITPy 13, IIPy 14, ITPy 18, ITPy 19.

TeopeTnyeckue BONpoOChI:

1. [Tponomxute onpeaenenue: «CiydaitHoe coObITHE — 3TO...». [IpuBenuTe
puMep.

2. [IpuBeauTe npuMep 10CTOBEPHOTO COOBITHSI.

3. [IpuBeauTe nprMep HEBO3MOKHOTO COOBITHUSI.

4. [Iponomkute omnpenenenue: «BeposTHOCTh CIy4allHOTO COOBITHSI —
3TO...».

5 ChopmynupyiiTe MpaBuiIo HAXOXKICHUS CIIOXKEHUS BEPOSITHOCTEM.

6. ChopmynupyiiTe mpaBuIo yMHOKEHUS BEPOATHOCTEH.

7 JlaiiTe ornpeiesieHue CIy4aiHbIM BEJIMYNHAM.

8 Kax naiitu cpennee aprupMeTudecKoe YucaoBoro psijaa?

0. Kaxk HaiiTn MeinaHy 4MCciI0BOro psja’?

10.  Kak BeruucisieTcs pa3Max 4ucIOBOrO psaa?

11.  MoxkeT 1 psij 4yucesl UMETh 00Jiee OJTHON MOJIbI?

12.  Psan, B KOTOPOM KaXX/10€ MOCJIEAYIOIIEe YMCIO MEHbIIEe (MId OOJIbIIE)
MPEbIAYIIEro, Ha3bIBACTCH. . .

13.  [JIns yero HykHbI nuarpammsl, Tpaduxu? Ilepeuncianre BUIbI TUarpaMm.

14. IlpuBenurte mpuMepbl IPOABICHUS 3aKOHA OOJBIINX YUCEN B MPUPOIHBIX
SIBJICHUSIX.

15. IlpuBenurte mpuMepbl MPOSBICHUS 3aKOHA OOJIBILIMX YUCEN B
OOI1IECTBEHHBIX SIBICHUSIX.

16. Yrto uzyuaer cratucThka’?

17. Ilponmomxute onpenenenue: «CouyeTanue — 3To. ...

18.  IIpomomxure onpenenenue: «Pa3MeleHue — 31o...».

19. Ilponomxute onpenenenue: «llepectaHoBKU — 3TO. ..».

20. IlpuBeauTe nmpuMep MHOMKECTBA U3 PEATBHOU KU3ZHH.

21. IlpuBeauTte npumep onepauu NepeceyeHuss MHOXKECTB.

22. TlpuBenute mpumep onepanuu 00beTUHEHUS MHOKECTB.

23. IlpuBeauTte npumep omneparuy pa3HOCTH MHOKECTB.

24. Kakue ucxoabl Ha3bIBAIOT

25.  Packpoiite moHATHS «Tpady, «IEPEBOY, KIIUKID).
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4.2.2. ITucbMeHHasi cCaMOCTOATEeJIbHAsA padoTa
4.2.2.1 Crenenu u kopuu. CreneHHasi pyHKuus
Oobpazoeamenvnvle pesynbmamaol, nooaexcaujue npoeepke (31eMeHmol):

I1P6 01, TIP6 02, IIP6 03, I1PG 05, IIPG 06, TIPG 14.
IIPy 1, [Py 5, [IPy 6, TPy 7, [Py 8, [1Py 18, ITPy 19.

NHANBUAYAJBHASA CAMOCTOSATEJIBHAS PABOTA Nel
«Crenenn u kopHH. CTeneHHas GyHKIHD»

Bapuanr 1
1. Beruucnuts:
15%39 4 -2 13 0 3 31 3
1) s 2)(=) —(—) +4-379 ; 3) VIZ8 + V-) : V2.
573 5 27 4

5 abz 5 @b a=3-ai

2. Ypoctuts Bhipaxenne: 1) V—. v — 2)—r—.
Cc c

a3
1

2
3. Cokparuts 1po0b 4724
7a4+21

5 3 5 3
4. CpaBHUTH YHCIA \/(2—) u \/(l :
9 4

— 2 _ 2
5. Yapocruts Beipaxenne (Va + VbB) — (Va — Vb) .

Bapuant 2
1. BeranciauTs: )
_1 -
nz-9+8-24+2.% 2 L-125-1) 3 32y 7y
36 32 10 18 27 L. ¥ 4
2. Vpoctuts Bepakerue: 1) (a25)? - *Va; 2) Va2 - (a1) .
3 p2l
3. Cokpatuth 1po0h a2
11
azb2—1
4. CpaBHuUTh UuCHa 11 —V5 p 12 —V5,
O CY

3= 3 2 2

— 3_

5. Ynpocruts Beipaxenue (vVa + Vb) (a3 + b3 — Vab).

2
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4.2.2.2 Tloka3atenbHasi PyHKUIMSA

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):
ITP6 01, TTP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, [1Py 08, [TPy 18, TPy 19.

NHIANBUAYAJBHAA CAMOCTOATEJIBHAS PABOTA Ne2
«Iloka3aTenpHble ypaBHEHHsI U HEPABEHCTBA»

Bapuanr 1.

1. Pemmre ypaBHEHHUS:
1) 35 3% =-78; 2)2-4* =524+ 2 =0;

2. PemmTh HepaBeHCTBA:
1) 28 +2%2 <20 2) 3% —4.3* +3<0

3. Pemuth rpadguueckum crocoOom:
1) 1

\2) 2
Bapuanrt 2.

1. Pemuth ypaBHEHNS:
(1\2)(—8
-1 =216; 2) 3-9* —10-3* +3=0
\6)

2. PemuTh HEpaBEHCTBA:

1) 31 =327 < 2) 5% ~4.5° ~5<0

w | o0

3. Pemuth rpadpyeckuM ciocoooM:

2" =9-_x
3
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4.2.2.3. Jlorapudmsl. Jlorapupmuyeckas pynxkuus

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):
ITP6 01, TTP6 02, ITP6 03, ITP6 04, ITP6 05, ITP6 06, ITP6 14.

[1Py 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOATEJ/IBHAS PABOTA Ne3
«Jlorapudmuueckue ypaBuenus. Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBAY.

Bapuanr 1
1. Beraucaurs:

1)1g0.01;  2) 2log23;  3) 32log3”,
2. Iloctpouts rpaduk QyHKIMH:
1)y =logp2 x; 2) y = log; x.
. CpaBnauts uncna: 1) logg, 3 u logg, 2.5; 2) log, 0.7 u log, 1.2.
4. PemuTh ypaBHEHHE:
1) log7(50 —x) = 2
2) In(7x + 2) = In(5x + 20)
3) log;(x—2)+log,(x+2)=log,(2x-1)
5. Pemunth HEpaBEHCTBO:

W

1)logs(x — 1) < 2; 2)logi(2 — x) > —1.
5
Bapuanr 2
1. Beruncauts: | 6logi2
NIn0.17; 2) ;  3)0.3%8 6
) 2 0.3

2

2. Ioctpouts rpaduk QyHKIMH:
1)y = logix; 2) y = logz x.
5

3. CpaBauth uncna: 1) logi9ulogi17;  2)log; V5 log; \/§.

4. Pelinth ypaBHEHUE:
1) log7(2x —3) = logr x
2) log,x*-log,x—2=0
3) logps(4x + 1) —logps(7x+3) =1

5. Pemuuth HEpaBEHCTBO:
1)logy(x — 4) < 1; 2) logi(4 — 3x) = —1.
5
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4.2.2.4. OcHoBbl TpUroHomerpum. Tpuronomerpunyeckne pyHKuuu

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):
ITP6 01, TTP6 03, TTP6 05, ITPG6 14.

[Py 01, TPy 06, [IPy 07, IIPy 08, [1Py 18, [1Py 19.

NHIANBUAYAJIBHAA CAMOCTOATEJIBHASI PABOTA Ne4
«OCHOBHBIE (POPMYJIBI TPUTOHOMETPU

Bapuanr 1.
1. BrauciauTs: ]
1) sina, tga, ctga, ecnmu cosa = —_ur< a < ;
. 15° 2 3
2) sinq, cosa, ctga, ecmutga = —_un<a < _
8 2
: 7 3
2. Beruucnutse: 1) cos135°  2) sin150°; 3) tg_n; 4) ctg ,
16 16
3. JIokazaTb TOXIECTBO:
. 7-[ a -
1) 1 — 2sin? (- — =) = sina;
4 2
ina+sinZ2a
2) -1-+S-1cr10(;a'-|—cosﬁ1x- = tga.
Bapuanr 2.

1. Beruuciaurs:

1) cosa, tga, ctga, ecnu sina = 0.8 uL < a < m;
2

2) sina, cosa, tga, ecnu ctga = —3 u 37”< a < 2.
2. Berancnutse: 1) cos240°;,  2) sin225°; 3) tgh; 4) ctg o
3 3

3. Jloka3aTh TOXKISCTBO:

1) 3cosZ2a + sin?a — cos?a = 2cos2a;

sin5a—sin3a .
) —————— = sina.
2 cosda

NHANBUAYAJIBHAA CAMOCTOATEJIBHAS PABOTA NeS
«Tpuronomerpruyeckne ypaBHEHUS»

Bapuanr 1
Pemmire ypaBHeHue:
1) 2cosx-1=0; 2) tgx— —=0; 3) ctgd3x=1; 4)sin 4x—— =—; 5) tg 2x+— _=1.
V3 T 1 T
L 3) 2 L 4)
Bapuanr 2
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Pemnre ypaBHeHue:
2sinx—1=0, 2) 3ctgx+1=0,
v

3) tg2x=1;

4

cos| 3x

\

™) )
v Izﬁ’
4) 2

5) ctg (3x -
\

)

2)

=1.
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4.2.2.5. IlpousBoaHasi pyHKIUH, ¢ IPUMEHEHHUE

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):
ITP6 01, TTPG 04, TTP6 06, ITPG 14.

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

NuauBuyanbHas caMoCTosITeNIbHAs paboTa Ne6
o reme «IIpousBogHass pyHKummw»
Bapuanr 1
1. Haittu npon3BoAHY O QYHKIIUN
1) sinx +x2; 2) 3lnx — 2% 3)Inx-cos3x; 4)3
sinx
2. HaiiTu 3HaueHME npomBongon (1)YHKHI/II/I (x) B TOYKE Xo, €CITH:
1) f(x) = cosx sinx,x =" 2) f ,x =0.
0 % Tter
3. Haiftu 3Ha4eHHs X, MPU KOTOPBIX 3HAYEHUs MPOU3BOAHON (pyHKIMHU f(X) paBHO
HYJIO:

Dfe) =208~ 2% 2) f(x) =25 =50 —20% 3) f(x) = 2

4. Hamucath ypaBHEHHE KacaTeIbHON K TpaduKy (QYHKIIMH B TOYKE C aOCITMCCOHN Xo,
ecmu y = x2 — 2x,x0 = 3.

Bapuant 2
1. Haiitu npou3BoiHyI0 GyHKIUU

1) cosx + 2x5; 2) 2Inx + 3% 3)logs X sin2x; 4) cossic

2. HaiiTu 3HaueHre Ipou3BOIHON (DYHKIIH ) B TOYKE Xo, CCIIH:
l)f(x)—exlnxx =1; %()—%JSQXO %K

sinx 4
3. HaiiTu 3HayeHust X, MPU KOTOPBIX 3HAYECHHs MPOou3BOAHON (yHKIMH f(X) paBHO
HYJTIO:
D) f(x) ==3x3+2x2+4; 2) f(x) = (x +3)3(x —4)% 3) f(x) = x2 +2

4. HanucaTh ypaBHEHHE KacaTelIbHOW K Tpaduky (PyHKIIMH B TOUKE C a6cuHcc0H Xo,
ecmu y = x3 + 3x,x0 = 3.

NHAUBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne7
«MccnenoBanue GyHKIMU C TOMOIIbIO MPOU3BOIHON U IOCTPOCHHE €€ TpaduKay.

Bapuanr 1
1. Haiitu uHTEpBaibl BO3pacTaHus U yOBIBAHUS U TOUKHU IKCTpEeMyMa (PYHKIUH
y = 6x — 2x3.
2. Tloctpouts rpaduk GyHKIUU:
)y =2x%* — x2 + 1; 2)y = x3 — 3x.
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Bapuanr 2
1. Haiftm uHTEpBaIbl BO3pAaCTaHWsI W YOBIBAHUS M TOYKU dKCTpeMyMa (yHKITUU
y = 2x3 + 3x2 — 2.
2. Hoctpoyrs rpaduk GpyHKIMM: .
1)y:x_+3x2; 2)y=—x_+x2.
3 4

NHAUBUAYAJIBHAA CAMOCTOSATEJIBHAS PABOTA Ne8
«HaubGomnbiiee u HauMeHbIIIee 3HAYCHUS (DYHKITUID)

Bapuanr 1

1) Haiitu HaumenbIee 3HaueHue GyHKuu y = x3 — 15x2 + 19 Ha oTpeske
[5; 15]

. x2+900
2) HaiitTn HanMeHbllIee 3HAaUeHHE PYHKIUU Y =

Ha oTpeske [3; 40]

X
3) Haiitu HanmenbIiee 3Hadenue Gyukimun y = (x — 3)%(x — 6) — 1 Ha oTpe3ke
[4; 6]
4) Haittu HanOombIiee 3Havenue Gyukiun y = In(x + 9)° — 9x Ha oTpeske
[-3,5; 0]

Bapuanr 2

1) Haiit HanGombinee 3HaueHune Gynkmmun y = 12v2 cosx + 12x — 3w + 9 Ha

otpeske [0; Z]

2) HaiiTu HaumeHblIee 3HaueHue GyHkuuu y = —4x + 2tgx + mw+ 16 Ha
T r

orpeske [~ 3 3]

3) Hagm HauOopIee 3HaueHne GyHKun y = 9 cos x + 15x — 4 Ha oTpe3ke
TL'
[— 7; 0]
4) Haiitu HauMmeHblee 3HaUeHUe GyHKIUKU y = e2X — 11ex — 1 Ha oTpe3ke
[-1;2]
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4.2.2.6. IlepBooOpa3Has pyHKIUH, ee IPUMEHEHHE

OopazoseamenvHble pe3yibmamal, ROOIEHcauiue nPosepKe (j1emMeHmaol):
ITP6 01, TTPG 04, TTP6 06, ITPG 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 09, ITPy 10, ITPy 11, I1Py 18, I[TPy 19

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne9
«ITepBooOpa3Has. Berancnenue HeonpeneaEHHBIX HHTETPATIOB)

Bapuanr 1
1. Ana ¢yskiun f(x) HalTH 1epBOOOpa3HyI0, rpapuK KOTOPOH MPOXOIUT Yepes
TOUYKy M: 5
1) f(x) = cosx, M(_n,4);
2
1
2) f(x) = ex, M(L,5);
3) f(x) =4x3 4+ 4, M(1,—-4).

2. qulncn(mb HHTerpa: iy (3, 5 )
1) J cos| 2x + |dx; 2) _[ ; 3) .ﬂ _ cos10x |dx .
R - )
Bapuanr 2
1. dna ¢yskmun f(x) HalWTH mepBOOOpa3HyIo, rpaduK KOTOPOH MPOXOIUT Yepes
TOUYKy M:
1) f(x) = slinx, M(m, 2);
2)f(x) = M(16,9);
) f(0) = = M(169)
3) f(x) =3x—2, M(2,5).
2. BBI‘JII/ICJ'{[I/ITB JApTerpan: s o \

3 (
1) sin| 4x — _ |dx 5 2) (5x+8) dx 3) | - _+e —sin3x|dx .
B C% / I\ : )

61



NMHIANBUAYAJBHAS CAMOCTOATEJBHASN PABOTA Nel(
«I1momaae KpUBOJIMHENHOW TPATICLII

Bapuanr 1
Haiitu mionaas Gurypsl, orpaHuue€HHON TUHUAMHU (4ePTEX MOCTPOUTH 00S3aTENHHO):
Dy=x2+2,y=x+2; 2)y=_2,y=x,y=0,x=4.
X
Bapuanr 2
Haiitu miiomaas Gurypsl, orpaHuueHHON TUHUSAMHU (YEPTEXK MOCTPOUTH 0053aTEIHHO):
Hy=x*+1,y=3x+1; 2)y =+x,y =2 —x.

4.2.2.7. IIpsimMble U IJIOCKOCTH B MPOCTPAHCTBE

Oopa3zoeamenvHule pe3yibmamol, HoOO1eHcaujue npogepke (3/1emeHmol):
I1P6 01, TTP6 09, TTP6 11, ITP6 12, TTPG 14.

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

NHIUBUAYAJBHASA CAMOCTOSTEJBHAS PABOTA Nell
«IIpsiMbIE U TIOCKOCTH B IPOCTPAHCTBE
Bapuant 1

1. Jokaxwure, uto eciu npsmeie AB u CD ckpemmBaromuecs, To npsimeie AC u BD
TOKE CKPELIUBAOLIUECS.
2. Yepes xoH1p! oTpe3ka AB u ero cepeauHy M mpoBeleHbI NapaljiesIbHbIE MPSMBIE,
MEePECEKAIOIINE HEKOTOPYIO INIOCKOCTh B TOUKax Aq, By u M. Halinure nimHy oTpe3ka
MM, ecnu oTpe3ok AB He mepecekaeT IJIOCKOCTh M eciu AA1 =5,
BB =7 wm.
3. Jlokaxxute, 4To yepe3 JIoOyr0 TOUKY MPSIMOW B MPOCTPAHCTBE MOMXKHO MPOBECTH
MEePNEHANKYIISIPHYIO €i IPSIMYIO.

Bapuanr 2
1. MoxHo 71 yepe3 Touky C, He MPUHAIICKAIIYIO CKPEIIUBAIOIIUMCS MPSMBIM d H b,
IIPOBECTH JIBE Pa3IMUHBIC MPSAMBIC, KaKaas U3 KOTOPHIX IepeceKkaeT mpsmbie a u b?
OOBsCHUTE OTBET.
2. Uepe3 koHIBI 0Tpe3ka AB u ero cepeauny M mpoBeneHbl NapajUieIbHbIE MPSMbIE,
MepeceKarolre HEeKOTOPYIO IIOCKOCTh B TOUKax A1, By u M. Halinute niauHy oTpe3ka
MM1, ecnu oTpe3ok AB He mnepecekaeT IIOCKOCTh U ecau AAr =11 m,
BB1 =16 m.
3. Jlokaxkute, 4TO Yepe3 IOy TOUKY MPSIMON B MPOCTPAHCTBE MOKHO MPOBECTH JIBE
pa3JIMYHbIC TEPIICHIUKYIISIPHBIEC €1 MpSMBbIE.
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NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Nel2
«Teopema o0 TpEX NEPIEHANKYIIAPAXH
Bapuanr 1

3agaua Nel:
A 1 B — TOoukH, pacnonokeHHbIe MO OAHY CTOPOHY OT mtockoctu o, AC u BD —
NEepPHEHINKYJIAPBI, TpoBeAeHHbIE K 3ToM mtockocth. AC = 19 cm, BD =10 cm, CD =
12 cm.
Brruncnuth paccrosiHue Mexa1y Toukamu A u B.
3amaua Ne2:
B paBrOOGeapennoMm tpeyroabauke ABC ocHoBanne BC paBHo 12 cm, GokoBas
ctopoHa — 10 cm. U3 Bepumubl A npoBeneH orpe3ok AD = 15 cwm,
nepreHuKysipabiid mnockoctd ABC. Haittu paccrostnue ot Touku D 10 cTOpoHBI
BC.

Bapuanr 2

3apaua Nel:

A n B — TOUKH, pacnoyIoKEHHBIE IO OJJHY CTOPOHY OT I1ockocty o, AC u BD —
MEePIEHIUKYJISIPBL, MPOBEACHHBIE K 3TOM MIIOCKOCTH. AC =27 cM, BD = 15 cm, AB =
20 cm. Beruncnute paccrosiaue mexay Toukamu C u D.
3agaya Ne2:

Otpe3ok mimHOM 10 cM nepecekaet mIockocTb. KOHIIBI 3TOro oTpe3ka HaXO4ATCs Ha
PacCTOSHUM 3 CM M 2 CM OT IIJIOCKOCTU. HalTh yroy Mexx1y S TUM OTPE3KOM U
IJIOCKOCTBIO.

4.2.2.8. KoopanHaTsl 1 BEKTOPbHI

OopaszoeamenvHule pe3yibmamol, noO1eHcaujue npogepke (J1emeHmot):
ITP6 01, ITP6 09, ITPG 11, ITP6 12, TTP6 13.

TPy 01, [IPy 14, [Py 15, ITPy 16, IIPy 17, [Py 19.

NHIANBUAYAJIBHASA CAMOCTOATEJBHASA PABOTA Nel3
«KoopanHaTsl 1 BEKTOPBDY

Bapuant 1
3agaya Nel:
Hano: A (-3;4; 1), B (5; -2; -3).
Haitu:
a) nuHy oTpeska AB;

0) KOOpJIMHATHI BEKTOpa 4B ;

B) KOOpAMHATHI CEpEIMHbI 0Tpe3ka AB;
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3agaua Ne2:
A(-3; m; 5), B(2;-2;-5), C(x; 0; 0) — cepeauna otpe3ka AB. Haittu x,m —?

3amauya Ne3:
Hano: A(1; 1; 0), B(3; -1; 0), C(4; -1; 2), D(0; 1; 0).
Haiinure yron mexay npsmeimu AB u CD.

3agaua Ned
Jannt Bextopsr: & (2, — 1,0), b7 (3, 1,4), e(1, 1,4). Haiimure KoOpAMHATEI BEKTOpPA
§=13+3b - 2.

2

Bapuanr 2

3agaya Nel:
Hano: A (-1; 2; 2), B(1; 0; 4).

Haiitu:

a) IIMHY oTpe3ka AB;
0) KOOpJIMHATHI BEKTOpa AB ;
B) KOOPAMHATHI CEpEeIMHbI OTpe3ka AB;

3agaua Ne2:
A(-2; m; 5), B(3;—4;-5), C(x; 0; 0) — cepeauna orpe3ka AB. Haittu x,m —?

3amaua Ne3:

Hano: A(2; 2;0), B(3; -1; 0), C(2; -1; 4), D(0; 1; 0).
Haiinure yron mexay npsimeimu AB u CD.

3agauya Ned

JlaHbl BEKTQPBL; &(—3,2,4),b’(0, -2,3), e(—1, 5,0). Haiiaure KOOpaAMHATEI BEKTOPA

3=23—--b+2e.
p = 2a §

4.2.2.9. MHOrorpaHHHMKHM ¥ TeJIa BpalleHUs

Oobpazoeamenvnvle pesynvmamaol, nooaexcaujue npoeepke (31eMeHmol):
I1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, TTP6 12, I1POG 14.
[Py 01, ITPy 12, ITPy 13, IIPy 14, ITPy 15, [IPy 16, ITPy 18, ITPy 19

NHIANBUAYAJIBHAA CAMOCTOSATEJIBHAS PABOTA Nel4
«MHOTOrpaHHUKH U TEJa BPALLICHUS
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Bapuanr 1
3amauya Nel
B npsiMoii TpeyrosibHOM IprU3Me CTOPOHBI OCHOBaHMS paBHBI 10 cm, 12 cm u 15 cMm, a
BbICOTa Tpu3Mbl 13 cMm. Haiinure miom@ans ceyeHus, MPOBEICHHOTO Yepe3 OOKOBOE
pedpo U MEHBIIYIO BBICOTY OCHOBAHHS.

3agaua Ne2
B npsMom mapasnienenunesne CTOpOHbl OCHOBaHUSA 4 CM U 7 CM, yTrOJd MEXIYy HUMHU
30°. BokoBas MOBEpXHOCTH paBHa 225 ¢cm?. HaiiuTe Moty OBEPXHOCTb.

3agaua Ne3
Bricota mununapa 6 cMm, paguyc ocHoBaHusA S5 cM. Haiinure momanb cedeHws,
MPOBEICHHOTO MapajlieIbHO OCH LIWJIMH/IPA HA PACCTOSAHUU 4 CM OT HEe.

Bapuanr 2
3amaya Nel
B npsiMo#i TpeyroiapHON MpU3Me CTOPOHBI OCHOBaHHUS paBHBI 8 cMm, 10 cm u 13 cm, a
BbIcOoTa mpu3Mbl 11 cM. HaliauTe miomanb ceueHus, MpOBEICHHOTO 4Yepe3 OOKOBOE
pedpo U MEHBIITYIO BBICOTY OCHOBAHHS.

3agaua Ne2
B npsMom napamnenenurnene CTOPOHbI OCHOBAaHHS 6 CM U 8 CM, yroJl MEXIY HUMHU
45°. BokoBas oBepxHOCTh paBHa 110 cm?. Haliiure mOIHYI0 MOBEPXHOCTD.

3agaya Ne3
BricoTa mununapa 7 cMm, paauyc oOcHOBaHMsi 6 cMm. Halinure muomanbs cedeHus,
MIPOBEJACHHOTO NMapaAJIICIIbHO OCH [UJIUHAPA HA PACCTOSIHUM S5 CM OT HEe.

NHANBUAYAJIIBHAA CAMOCTOATEJIBHAS PABOTA Nel5
«OOBEM TeOMETPUUECKUX TEID»
Bapuanr 1
3agaua Nel:
B npaBuiibHOI TpeyrojibHOW MPU3ME CTOPOHA OCHOBAHUS paBHa 18 cwm.
Haiitu 06beM Mpu3MBbl, €Cii €€ BhICOTa paBHA 12 cMm.

3agaua Ne2:
Haiitu 06BbeM KOHyca, eciiu ero BeIcoTa paHa 8 cM, a oOpa3ytoias paBHa 10 cm.

3agaua Ne3:
Omnpenenutb 00bEM MPSIMOYTOIBLHOTO MapajuIeIeUIIe/Ia IO TPEM €0 U3MEPCHHSIM: a
=8; B=1,3; ¢c=6.
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Bapuanr 2
3amaya Nel:
B npaBuiibHO# 1IE€CTUYTOJIBHOM TTpU3ME CTOpOHA OCHOBaHuUA paBHa 10 cm. Halitu
00BEM MPU3MBI, €CIIU €€ BBICOTA paBHa 15 cM.

3agaua Ne2:
Hatitn 06beM numHapa, pagnyc KOTOPOTO paBeH 6 CM, TUaroHajab OCEBOTO CEUCHUS
C BBICOTOI cocTasiuseT yroia 30°.

3agauya Ne3:
OrnpenenuTs 00beM MPSIMOYTOJBHOTO MapajuIe/ICUIIe Ia TI0 TPEM €TI0 U3MEPEHUSIM: a
=18; B=0,1; c=2.

4.2.2.10. DsieMmeHTHI KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUH BEPOSITHOCTEH

Oopa3zoeamenvHule pe3yibmamot, nod1eHcaujue npogepke (J1emenmol):
I1P6 07, T1P6 08, TTP6 14.
[TPy 01, ITPy 02, ITPy 03, ITPy 04, [1Py 12, [Py 13, ITPy 14, ITPy 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOATEJBHASA PABOTA Nel6
«2I1eMeHThl KOMOMHATOPUKU U TEOPUHU BEPOSITHOCTEN

Bapuanr 1
1. B Ba3ze nexat 7 pa3HbIX NUPOKHBIX. CKOJIBKO CYIIECTBYET BAPUAHTOB BHIOOPA U3 HUX
JBYX TTUPOKHBIX ?
2. CKOJBKUMH CTIOCOOAMH MOYKHO MOJAPUTH 6 pa3au4HbIX MO OKPACKE MSUEH IIECTU
MaJbllllaM, Bpydas KaXJI0My M0 OAHOMY Ms4y?
3. CKOJIBKO CYIIECTBYET CIOCOOOB 3aHATh 3 OJHOMECTHBIE IMapThl B TMEPBOM PSIIy
KJIacca, €CJIM B BBIOOPE MECT y4acTBYIOT 22 MIKOJbHUKA?
4. BpoieHsl 2 urpainbHbix KyOuka. KakoBa BEpOsSTHOCTh TOT0, YTO Ha MEPBOM KOCTHU
BBINTAJIO YKCIIO 4, @ HA BTOPOW — HEUETHOE YUCIIO?
5. BeposATHOCTh MoOMaaHus MO UEIW NpU OAHOM BBICTpENE Y MEPBOTO OPYAMs paBHA
0.6, a y Broporo — 0.7. HaiiTu BEpoATHOCTh TOTO, YTO MO IEJIU MOMaET XOTs Obl OAHO
OpyAHe MOCJe TOro, Kak 00a CAENa0T M0 OAHOMY BBICTpPENY.

Bapuanr 2
1. Ha oxpyxnHoctn otmedeHO 10 TOuek. CKONBKO pa3IMUHBIX TPEYTOJBHUKOB C
BEpIIMHAMU, BBIOPAHHBIMH U3 3TUX TOYEK, MOXHO IMOCTPOUTH?
2. CKOJBbKUMH CHOCOOaMH [UIsl y4yacTHsl B KOH(EpeHUUH U3 9 UYJeHOB HAay4YHOIO
00111ecTBa MOKHO BBIOPATHh TPOUX CTYJACHTOB?
3. CkoJIBKUMU CITIOCOOAMU MOYKHO PacCaJnTh Y€TBEPHIX JETEH Ha YETHIPEX CTYJIbSIX B
CTOJIOBOH AeTcKoro caga?
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4. Bpocarot aBe urpanpHbie KocTd. HaliTu BeposSTHOCTH COOBITHSI, €CIH MPOU3BEACHUE
MOSIBUBILMXCS YUCEI PaBHO 6.

5. 13 xonoae! kapT B 36 JIMCTOB HayraJl BBIHUMAETCS OJlHA KapTa. HaliTu BeposSITHOCTD
TOTO, 4TO 3TA KapTa JaMa KpaCHOM MacTH.

4.2.4. KontpoJsibHbIe pad0ThI 10 pa3aeaam

4.2.4.1 Crenenu u kopHu. CTeneHHas, NoKa3areJbHas U Jorapupmmuieckmne
byHkumnu

OopaszosamenvHbie pe3yibmamot, noodexcaujue nposepke (Inemenmot):
I1P6 01, TTP6 02, TTP6 03, ITPG 04, ITP6 05, T1P6 06, I1PG 14.

[TPy 01, ITPy 05, ITPy 06, I1Py 07, ITPy 08, TPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne2 110 TEME:
«Crenenn u kopHu. CTeneHHas, NoKa3aTeJbHasl 1 JJorapupmuyeckas pyHKumm»

B 3amanusax 1—6 ykaxute NpaBUIBHBIN OTBET.
[Ipn BEIMONHEHNY 3a1aHUN 7—9 3anUIIUTE X0/ PELICHUS U ITOJTYYEHHBINA OTBET.

Bapuanr 1

{128
{8

1. Halinute 3HaUue€HME YUCIOBOTO BHIPAKCHMUS:
a)l 0) 4; B) 2; r)3.
2 2

2 1

a3_a3
1

2.Vnpocrtute Belpakenue: d° -1 |

1
1 2 1 1
a)a3; 6)“3; B) a’-1; r)a3+1.
3. Pemute ypaBHenue 100=10:
1) 1; 2)2; 3)0,5; 4)-1.
4. Pemure HEPABEHCTBO 2<8:
1) x<2; 2) x>2; 3) x<3; 4)x>3 .

o1 O.
5. Bpiuciure 2 S

1) 81; 2)27; 3)9; 48
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6. Brraucnure logi, 24 — log» 2:

1) 5; 2)2;  3)13; 41

Ilpu evinonnenuu 3adanuit 7-8 3anuwmiume XxX00 peuwieHus u NOJYUEHHbL

omeem.
7. Pemure ypaBHEHHE:

a)V3x—1—-Vx+2=1; 6) 25+45— 5=0.

B) log.,(3x+1)=3;

8. Pemnre HepaBeHCTBO:

a) VXF1I5>5—x; 6) (O 1;
6
B) 9l - 2:3x<7; r) logo7 (4x -2) < logo7 (3x + 1).
Bapuanr 2
128

1. HaﬁHHTe S3HAYCHUC YU CJIOBOI'O BBIPAXKCHUA:

a) 3, 0)4 ; B)2 ;

1
a?- 25

1

2. YpocTuth BepakeHne:  d° 5
1

1 1 1

3. Pemute ypaBHeHuE 25=5:

1) 1; 2)2; 3)0,5; 4)-1.

4. Pemute HEpaBEHCTBO 6°<36:
1) x<2; 2) x>2; 3) x<3;

5. Beruncimre 32083

1) 81; 2)27; 3)9; 4)12.
6. Brwruucnure log; 15 —logs 5.

1) 5; )2, 313 4L

1 x—7

r) logs (4 —x)+logs3=1;

82

1

1
r) a® +5

4) x>3 .
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Ilpu evinonnenuu 3adanuil 7-8 3anumiume X00 peuwieHus U NOJYYeHHbLU

omeem.
7. Pemwure ypaBHEHHUS:
a) V12 +x— V1 —x=1; 6) 9*—10:3*+9=0;
B) logs(2x-4)=2; r) logs (7 —x)+ logs2 =1.

8. Pemure HepaBeHcTBa:! ;
X—
< 1;

a) Vk=3>x—-5  6) () <
7
B) 25% < 6:5*-5; r) logos(Bx+2) < logos (x—1).

4.2.4.2 OcHoBbl TpuronomMerpuu. Tpuronomerpnyeckue pyHKIumn

OopazoeamenvHule pe3yibmamol, NOOIEHcaujue nposepke (3J1emeHmol):
ITP6 01, ITP6 03, ITP6 05, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

KOHTPOJIBHAS PABOTA Ne3 ITIO TEME:
«OcHoOBBI TpUroHOMeTpuH. TpUroHomerpudeckne GQyHKIUI)

B 3aganusax 1—4 ykaxuTe npaBUIbHBINA OTBET.
[Ipu BeINOJIHEHNHU 3a0aHUM S—7 3aIUIIUTE X0 PELICHUS U TIOJTyUYCHHBIN OTBET.

Bapuant 1
1. Beryucaure sin 30°:

1)0,5; 2) 1; 3)%5; 4)%5.

2. Haiinure 3nauenue Beipakeruss  2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°:
1
1)4; 2)—4; 3)6; 4)42

3. YopoctuTte, ucnoiib3yst GOpMyJIbl IPUBEICHUS cos(m-at)-cos(2m-a)+cos>a:

1) 2cosa; 2)1; 3)0; 4)2sin’q.

4. Onpenenure 3HaK BeIpakeHus: sinl 10°- cos 110°,

1) + 2)—.
5. Tlo 3aganHOMY 3HAYEHUIO TPUTOHOMETPUICCKON (PYHKITUU, HAMTUTE
3HAYCHHE
ctg a, ecnu sin 0=0,8 u §< o <T.

6. Peinre ypaBHeHue:
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a) cos3x+cosx=0; 6)sin2x+1%_sin2x=0.

7. Pemnre HEpaBeHCTBO:
(sinx + cosx)*>1 |
2

Bapuanr 2

1. Beruucnure cos 30°:
1)0,5; 2) 1; 3) %5 ; 4)\/_2E

2. Haiinure 3rauenue Beipakenus: 2 cos 30°— 6 sin 30° — ctg 30° + 9 tg 45°:

1)4; 2)—4; 3)6; 4)5
3.Yupoctute, UCob3ys GopMyJIbl IPUBEACHUS sin(n—a)'cos(’f—z—a)+cosz(x:

1) 2cos?a; 2)1; 3)0; 4)2sin’q.

4. Onpenenute 3HaK BeipaxkeHus: sinl00°- cos 100°.
1) + 2) —.

5. 1o 3a1aHHOMY 3HAYEHHIO TPUTOHOMETPUUECKOH (PYHKIINM, HAUTE 3HAUCHUE g
o, ecmucos 0=08 UL <« o<1
2

6. Pemnite ypaBHeHue:

a) sin5x+sin3x=0; 6) cos’x+3sinx=0.
7. Peminte HEpaBEeHCTRO:

(cosx - sinx)?>>32 .
2

4.2.4.3. IIpousBoaHas pyHKUMH, ee IPUMEHEHHE.
IlepBooOpa3nas GpyHKIUM, e IPUMEHEHHE

OopaszoeamenvHule pe3yibmamol, HoOO1eHcauwjue nposepke (J1emenHmot):

I1P6 01, ITP6 04, ITP6 06, ITPG 14.
I1Py 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, ITPy 11, IIPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne4 11O TEME:
«ITpousBoaHasi u nepBooOpasHas QyHKIHN»

B 3aganusx 1-5 ykaxuTe npaBUIbHBINA OTBET.
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[Ipu BBINOTHEHUH 3aAaHUI 6-9 3anUIIKTE X0 PEUIEHUS U IOJTyYEHHBIN OTBET.
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Bapuanr 1
1. Haiiure £/ (4), ecam f(x) = 4x-5.
D3; 2)2; 3)-1 4) 4,

2. YpaBHeHUE KacaTelbHON K rpa@uky QyHKIUHU y =X + 4 B TOUKe ¢ abcMcCcon X

=-3 AMEET BUI:
1) y=7x+13; 2) y=Tx+15; 3) y=—T7x+15; 4) y=—Tx+13.
3. Ykaxute QyHkumio, 1yt koropoil F (X) = 4sin X - X SiBIsI€TCS IEPBOOOPAZHOM:
a) f (x) =4sinx — 1; B) f (X) = 4cosx — 1;
0) f(x)= 4sin)1< — 2x; r) f (x) = 4cosx — 2x.

2dax

4. Brraucimre -/—1 :
a) 1/7; 0)2/7, B)?2/6.

5. Teno aBu»xkeTCs MO MPSIMOM TaK, UTO paccTossHUE S (B METpax) OT HEro J0 TOYKHU
B oTolt mpsMoOil m3MeHsIeTCs 1Mo 3aKOHYy S(f)=3t*—12t+7 ({ — BpeMs JBIKEHUS
B CeKyHJIax). Yepe3 CKOJIbKO CEKyHJ MOCJE Hayajia ABUKEHUS MTHOBEHHAs

CKOpOCTh Tesia OyJieT paBHa 72 M/cC:
1) 16; 2)15; 3) 14; 4) 13.

6. Haitnure s pynxuun f(x) = 9x>~16x nepBoobpasHyro, rpapuk KOTOpon
poxoauT yepe3 Touky M (1; —-2)

7. HalinuTe HauMeHbInee 3Ha4eHne QyHKIMU y =X° — 75X +5 Ha otpeske[0; 6]

8. Haiinure miiomanb Gpurypsel, orpaHu4eHHON rpaukomM QyHKIUU
y=(x+1)?%, npsambiMu x= -2 1 x= 1, u ocero OX.

9. Uccnenyiite pyHkmuo y = x* —2x> — 9 u mocrpoiite eé rpadux.

Bapuanr 2
1. Haiigure £/ (16), ecnu f(x) = 8x - 3.
D3, 2)2;, 3)-1; 4) 1.
2. YpaBHEHHUE KacaTeabHON K rpaduky QpyHKIuu y = 3% B TOUKE C a0CIUCCOH Xo
x+
=-3 uMmeer BUL: 1) y=—5x+23; 2) y=-5x+21; 3)

y=5x+23; 4) y=5x+2.
3. Ykaxure pyHkiuto, ayig koropoid F (x) = 19sin x + X siBisieTca nepBooOpa3Hoil:
a) f (x) = 19sinx + 2x; B) f (x) = 19cosx + 2x;
0) f(x) = 19cosx + x; r) f(x)=19sinx + x .
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4. BbIuKMCIIMTE MHTErPAIL {} x2dx:
a) 4; 0) 0; B) &
3

5. Teno aBrXKETCS MO NMPSAMOU TAK, YTO PACCTOSTHUE OT HAYAJIbHOM TOYKH
U3MEHSCTCS 10 3aKOHY S(f)=t+0,4¢t> —6 (M), T/Ie ¢ — BpeMs ABW)KCHHS B CEKyHAX.
Haiigure ckopocth Tena uepe3 10cexkyH 1 mocie Hauvajga JBM)KECHUS:

1)10;2)9; 3)8; 4)7.

6. Haiigure i pynknun f(x) = 8x*+4x nepBoobpasnyo, rpaduk KOTOpoii
MIPOXOAMT yepe3 Touky Touky M (1; —3)

7. Haiigure HanOonbliee 3Ha4enne GyHKIMU y= x> — 27x +19 na orpeske [ -4;0].

8. HaiiguTe momans Gurypsl, orpaHU4eHHON rpauKoM QyHKIUU
y=(x+2)?%, npsamMbiMu Xx= -3 1 x= 0, 1 ocbi0 OX.

9. Hccnenyiire dpyukimio y = x* — 3x* +12 u nocrpoiite €€ rpadux.

4.2.4.4. lIpsimMble U VIOCKOCTH B IPOCTPAHCTBE.
KoopauHaTsl 1 BEeKTOPBI.

OobpaszosamenvHble pe3yibmamot, noodaexcaujue nposepke (Inemenmot):
ITP6 01, ITP6 09, ITP6 11, ITP6 12, ITP6 13, ITP6 14.
[TPy 01, ITPy 14, IIPy 15, ITPy 16, ITPG 17, I1Py 18, ITPy 19.

KOHTPOJIBHAS PABOTA NeS 110 TEME:
«IIpsimbie U I0CKOCTH B MpocTpaHcTBe. KoOpaAMHATHI M BEKTOPBI B NPO-
CTPaHCTBE»

B 3aganusax 1-4 ykaxure npaBUIIbHBINA OTBET.
[Ipu BeIOJIHEHNHU 3a0aHUMN 5—7 3alUIIUTE X0 PELIECHUS U [IOJIYYECHHBIN OTBET.

Bapuanr 1

1. EciM mi1ockocTh NPOXOAUT Yepe3 NPSIMYI0, NapaJlieJIbHYIO0 APYIroii IJI0CKOCTH,
U nepeceKaeT 3Ty MJI0CKOCTh, TO JIMHUS NepecedyeHus! MII0CKOCTei ...
A)napanenbHa JaHHOU PSIMOi;

b) ckpemmBaeTcs ¢ JaHHON NPSIMOI
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B) He napaienpHa 1aHHOM NPSAMON;
I') mapannenbHa JaHHOM MJIOCKOCTH.

2. Eciiu mpsimas ..., TO 3Ta NPpAMAas MePIEHANKYJISIPHA JAHHOM IIOCKOCTH.

A) neprieHIUKyJIsIpHA KaXKI0M U3 IBYX CKPEUIUBAIOIIUXCS IPSIMbIX;

b) nepnenaukyispHa Kaxx0i U3 IBYX MEPECEKAIOMIMXCA MPSAMBIX, JIEKAIIUX B TOU
IJIOCKOCTH;

B) He nepnieHIuKysipHa KaxA0U U3 2 MepeceKaroNNXCcs MPSMBIX, JeXKAIIUX B 3TOU
IJIOCKOCTH;

I') neprieH UKy IsIpHA KaX 0 MPSIMOM, JIexKaIel B 3TON IIJIOCKOCTH.

3. Touka M — cepenuna orpe3ka AB. HaiinnTe koopanHaTol TOUKH B,
ecau A (1;3;-2), M (-2:4;5):
a) B (-5;5;12); 6) B (3;5;8); B) B (—1;5;7); T') ApYyro OTBET.

4. lanbl Touka A(5;0;2) u Touxka B(3;-4;6). HaliauTe paccTosiHue MeXKIAY I TUMHU
TOYKAMM:

a)3v3 ; 6) 42 ; B)6, )3

5. Konupel otpe3ka AB He nepecekarmero miocKoCTh, yAAJIEHbI OT HEE Ha PACCTOSIHUH
7,4 M u 2,6 M. Haiiqute paccTosinue oT cepeanHbl M otpe3ka AB 10 3TOM MIIOCKOCTH.

6. 13 Touku, OTCTOSILEH OT INIOCKOCTH Ha PACCTOSIHUU 4, TPOBEJCHBI IBE€ HAKJIIOHHBIE
K rockocty nox yriom 45°. Haliure 1IMHBI HAKIIOHHBIX.

7. CocTaBbTE YpaBHEHUE TIOCKOCTH, IPOXOASIIEH yepe3 TOUKY A U
nepreHIuKyIspHoi npssmoit AB, eciu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
1.Ecau npsimasi napajieibHa KAaKOH-J1100 NPAMOIi, ... , TO JaHHbIE PSAMAs U
IUIOCKOCTH MapaJlJieIbHbI.
A) He nexainel B INIOCKOCTH;
b) nexarneli B mIockocTH;
B) He nmpuHaaexariei miocKoCTH;
I') mpunaaiexaiei mioCKOCTH.

2. Ecau oHa U3 ABYX Napa/jieJIbHBIX NPAMBIX NePHeHUKYJIsIPHA IVI0CKOCTH, TO
A) npyras He eprneHANKYISIPHA 3TOU MJIOCKOCTH;

b) npyras napauienbHa 3TOH MJIOCKOCTH;

B) npyras He nepecekaet 3Ty IIOCKOCTh;

I') u apyras nepneHauKyJsspHa STON MIOCKOCTH.
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3. Touka M — cepennna orpe3ka AB. Haiinure koopauHatsl 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); ') Ipyrou OTBET.

4. lanbl Touka A(3; —1;0) u Touka B(2;4;1). Hailigure paccrosiHnue Mesk1y 3 TUMU
TOYKAMH:

a) 5; 6) 3v/3; B) 2v2; r) 9.

5. Touka A neXUT B IIJIOCKOCTH, Touka B Ha paccTosiauu 12,5 ¢cM OT 3TOM IIJIOCKOCTH.
Haitnure pacctossHue oT cepeuHbl oTpe3ka AB 1o miockocTw.

6. V13 TOUKH, OTCTOAIIEH OT IJIOCKOCTH Ha paccTossHUU 10, TpOBEACHBI JIBE HAKJIOHHBIC
K II0ckocTH oz yrioM 60°. Haliure cymMMy JUIMH HaKJIOHHBIX.

7. CocTaBbTe ypaBHEHHUE TUIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKy B u
neprneraukysapHoit npsamoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).

4.2.4.5. MHOTOrpaHHHUKHM M TeJIa BpalleHUs

OopaszoeamenvHule pe3yibmamol, HoOO1eHcauwjue npogepke (3/1emeHmol):
I1P6 01, TTP6 06, TTP6 09, ITP6 10, ITPG 11, TTP6 12, I1P6 14.
ITPy 01, ITPy 12, ITPy 13, [1Py 14, ITPy 15, I[TPy 16, ITPy 18, ITPy 19

KOHTPOJIBHAS PABOTA Ne6 ITIO TEME:
«MHOrorpaHHMKH M Tej1a BpaleHus»

B 3aganusax 14 ykaxute nNpaBUIIbHBINA OTBET.
[Ipu BeIMOJIHEHNHN 3a0aHUMN 5—7 3alUIIUTE X0 PELICHUS U MOJYYECHHBIN OTBET.
Bapuanr 1

1. 12 — 3710 4HCIO...
1) BepunH napamienenunena;
2) p&bep nmapauienenunena;
3) rpaHeit napajienaenuena.

2. HunauHAp HElb3s NOJYYUTH BpallleHHeM. ..
1) TpeyronbH1Ka BOKPYT OJHOI U3 CTOPOH;
2) KBaJipaTa BOKPYT OJTHOM U3 CTOPOH;

3) npsAMOYTOJIbHHKA BOKPYT OJJHON U3 CTOPOH.
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3. [lepnenauKyJsip, ONylEeHHBIH U3 BePIIMHBI MMPAMUIbI HA IVIOCKOCTh
OCHOBaHUS1, HA3bIBAETCS:
1) MenuaHoM; 2) ocelo;  3) IMaroHaJIbIO; 4) BBICOTOH.

4. BOKOBOM NMOBEPXHOCTHIO HMJIUHAPA BbICOTOM H U JUaMeTPOM OCHOBaHUsA d
siBJsieTcs KBaapar. Toraa BepHo, 4To...
1)d=H; 2) H=nd; 3)rtH =d.

5. OcHOBaHME MUPAMHJIBI — MPSIMOYTOJIBLHUK CO cTopoHamu 4 cM U 6 cMm. Kaxknoe
0OKOBOE PEOPO MUPAMHIBI PABHO 5 CM. BhauciuTe BHICOTY TUPAMUIBI.

6. OGpasytomas konyca 10cm, a BeicoTa 8cm. Hatimute 00pEM KoHYyCa.

7. Inametp mapa 12cm. Halimure miiomaab MOBEPXHOCTH IIapa.

Bapuanr 2
1. 8 — 310 UMCIIO...
1) BepuH napajienenumnesa;
2) p&bep nmapasuienenunena;

3) rpaHel napauieenuIea.

2. IInavHApP MOKHO MOJIYYUTh BPalllecHHEM. ..
1) Tpaneunu BOKpYT OTHOTO U3 OCHOBAHMIA;
2) pom0a BOKpYT OJHOM U3 AHaroHaJeH;

3) npsAMOYTOJIBHUKA BOKPYT OJTHOM U3 CTOPOH.

3. BbicoTa 00K0BO# rPaHU NPABUJILHOI NHPaMU/IbI, IPOBEACHHAS U3 ee
BEePUIUHBbI, HA3bIBACTCH:
1) meauanoit; 2) anmodemoii; 3) meprneHauKysipoM;  4) OUCCEKTPUCOM.

4. BokoOBOI MOBEPXHOCTHIO HMWIHHAPA ¢ BbIcOTO H M pagumycom ocHoBaHus R
saBJsieTcs kpaapar. Toraa BepHo, 4To...
H R
1) R 2) H 3) H =2R.

5. OcHoBaHHE MUpaMHUABbI IIPSMOYTOJBHUK, Y KOTOPOTO CTOPOHBI 8 ¢cM 1 6 cM. BricoTa
NMPaMHUJIbl TPOXOAUT YEPE3 TOUKY MEPECEUECHUS JUaroHaei, oHa paBHa 12 cm.
Haitnute 60koBO€ peOpo MUpamMuIbI.
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6. ITnowmaas MoBEpXHOCTH  Inapa paBHa 36 cm?. Haiinure 06bEM 1mapa.

7. O6pasytomas konyca 10cm, a Beicota 8cM. Haiianre 60K0BYIO MOBEPXHOCTD.

4.2.4.6. DyieMeHTbI KOMOMHATOPMKH, CTATUCTUKYU H TEOPUH BEPOSITHOCTEMH

OopaszosamenvHbie pe3yibmamot, noodexcaujue nposepke (Inemenmot):
I1P6 07, T1P6 08, TTP6 14.

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

KOHTPOJIBHAS PABOTA Ne7 110 TEME:
«JIEeMEHTBI TCOPUH BEPOAATHOCTEH U MATEMAaTHYECKOM CTATHCTUKID)

B 3amanusx 1-4 ykaxute npaBUIbHBINA OTBET.
[Ipu BBITIOJIHEHUM 3a]aHUIN S—7 3aNMUINUTE X0/ PEUICHUSA U TTOJTYYCHHBIA OTBET.

Bapuanr 1
1. Berunciure M:
31441
a) 7%; 0) 172; B) 4,6; r) 14.
2 .Berauciure Py
a) 16; 0) 12; B) 46; r) 24.
46
3. Berauciure  —-- -
10
a)8; 0) 24; B) 4; r)2
3
4. Berauciure Cj, —C%:
a) 27, 0) 18; B) 26; r) 24.

5. B rpymnne 32 cryaenTta. CKOIbKAMH CIIOCOOAMU MOKHO C(POPMUPOBATH KOMaHAY U3
4 4enoBeK U1 y4acTHsl B MATEMaTUYECKOW OTUMITAAIE?

6. Ha sk3ameHe o MareMaTHKe I YCWICHHWS KOHTPOJSA Ipynmy U3 35 CTyAEHTOB
paccaguinu B Tpu ayauTopuu. B nepByto nocaauiu 10 denoBek, Bo BTopyto — 12, B
TPETHIO — OCTABHBIX. KakoBa BEPOSITHOCTH TOTO, YTO JIBa CTYJEHTA TOBapHILA
OKaXyTCsl B OJTHOM ayuTopun?

7. 3 maptuu u3nenuii TopapoBel OTOUPAET U3JENHS BRICIIETO copTa. BeposTHOCTh
TOT0, YTO HayJady B35ITOE U3JENINE, OKaXeTcs Bbicuiero copra pasHa 0,8. Haitaure
BEPOSATHOCTB TOTO, YTO U3 TPEX IPOBEPEHHBIX U3EIIUN TOJIBKO J1BA BBICIIETO COPTA.
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Bapuanr 2

1. Beramcimire M:
41+5!
a) 5% 0) 7; B)3.,8; 1) 124.
6

2. Beruncnure Ps:
a) 15; 0) 120; B) 25; r) 20.

4

A
3. Beruuciure A—l‘; :

9

a) 10; 6) 17; B)4; 1) 14

4. Beruucnure Ci, -Cj, :
a) 20; 0) 17; B) 42; r) 24.

5. CkonbKUMH crioco0amu U3 25 CTYJEHTOB TIPYIIIBI MOKHO BBIOpaTh YETHIpEX IJIS
y4acTHs B IPa3AHUYHOM KOHLEpPTE?

6. 25 BBIIMYCKHUKOB CEJIbCKOXO3MCTBEHHOT0 MHCTUTYTA HANPAaBUIU pabOTaTh B TpU
cena. B XaneneeBky nonano 7 MOJOJBIX CHENUAIUCTOB, B XadanypoBky — 12, B
Kpacusie Orypelitibl — ocTanbHble. KakoBa BEpOsSTHOCTB TOTO, YTO TPU Jipyra Oy Iy T
CesITh pa3yMHOE, 100poe, BEUHOE B OJTHOM celie?

7. Otmen TEeXHUYECKOro KOHTpoJis Tunorpadhun «DaBopuT» TPOBEPHIT KHIIKHYIO
IPOIYKITHIO HA HalTnure Opaka. BeposaTHOCTH TOro, 4To KHUTa HEe OpakoBaHHas paBHA
0,9. HaliTu BepoOSATHOCTH TOr0, YTO W3 JBYX IPOBEPECHHBIX KHUT TOJBKO OJHA
OpakoBaHHasl.
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4.2.5. Mesxcoucyuniunapuvle 3a0aHus ¢ Y4emom npPogheccuonHaIbHOU
Hanpae1eHHocmu

Pa3zgen/Tema BapuaHThI MeKIMCHUIIMHAPHBIX 3a1aHUM
Pasnea 1. IloBTO- 3aganue 1. OnpenenuTs NPOLEHT NOTEPH NP TEIIIOBOU
peHne Kypca Ma- 00paboTKe MPOAYKTOB, €CIIU Macca oIy pabpuKaTa roBsiIUHbI

. c
TeMATHKH OCHOBHROI octaBuia 3600, BEIXO TOTOBOIO U3JIENIHS COCTaBIsIeT 22321

IKOJIBI 3ananme 2. 3an0HUTH cYET-QaKTypy:

OT IIPOU3BOJUTENS B PECTOPAH

OTITYIIEHO MsICO CBHHOE 38 KT 110 11eHe 356 pyo6 3a 1 kr;
MyKa MIIeHu4Has /2 Macchl Msica 1o uene 80 py0 3a 1 kr.

3ananmue 3. /711 IpUTrOTOBIICHUSI KOTJIET UCITOIB3YIOT:
1 sito — 86,35 KKai;

0,5 xr roBsaunsl — 935,0 kKam;

100 r moJjtoka — 64,0 kkair,

100 r 6estoro xneba — 242 kkaim;

20 r yecHoka — 28,6 KKai;

50 r myka — 20,5 kkai;

100 r pactuTenpHOro macia — 899 kkain.

Paccuurath conepxanue kanopuii B 100 r kotier.

3ananmue 4: /s npurotoBneHus (apiia B3sUIM TOBSIANHY U
CBUHUHY B oTHOoIeHUH 18:7. CKoIbKO MPOIEHTOB dapiia
COCTaBIIsieT CBUHMHA?

Pa3znen 2. Crenenu u | 3ananme 1. B HauanbHbIi MOMEHT BpeMeHH ObLIO 8 OakTepuii,

kopHu. CTenenHas, yepe3 2 4 mocjie MOMENIeHUs OaKTepHil B MUTATEIBHYIO CPEIy HX

MOKa3aTeILHAS U gucio Bo3pocio g0 100. Yepe3 CKOIbKO BpPEMEHH C MOMEHTa

norapudMudeckas MIOMEIICHUS B MUTATENBHYIO CPeAy CIEAYyeT OXHIATh KOJIOHHUIO B
500 6axrepmii?

(pyHkumu.

3aganue 3. [I[pou3BoAUTENHLHOCTD TPyAa paboyero B TEYCHUU JHS
sagaéres Qynkuueit f(t)=-0,00625t>+0,05t+0,5 (nen. en/u.) , rie
t — BpeMs B yacax oT Hadayia paboThl,0<t<8. Haiitu yHKIuIo
Q(t), BbIpaxarouyr0 o00BEM TPOAYKIMH (B  CTOMMOCTHOM
BBIPAXEHHUH) U €r0 BEJIMYMHY 3a pabouMil 1eHb.

3aganue 3. YucieHHOCTh MOMYJSIIUU COCTaBISET 5 ThIC. OCOOEH.
3a mocnenHee BpeMsl B CHIIy DPa3HbIX NpUYUH (OpakOHbEPCTBO,
COKpaIlIeHHE apeajioB OOMTaHUs) OHA €XKETOJHO COKpalajach Ha
8%. Uepe3 ckosbKo JeT (eciau He OyAyT MPEeaNpUHATHI MEphI IO
CMIACEHUI0 JAHHOTO BHUA M COXPAHSITCS TEMIIbI €r0 COKPAIICHUS)
YUCJICHHOCTh KMBOTHBIX JOCTHTHET Mpejena — 2 ThIC. 0co0eH, 3a
KOTOPBIM HaYHETCSl BEIMUPaHUE 3TOro BUAa?

3amanne 4. KoinuecTBO Tak Ha3LIBAEMOT'O ''no,uzLepm/IBa}omero"1
KOpMa  MPONOPLUMOHAIBHO  HApYyXHOM  TOBEPXHOCTH  Teja
’KHBOTHOTO. 3Has 9TO, ompeieTuTe KaJIOPHUITHOCTH
MO/JIEPKUBAIOIIETO KOpMa ISl BoJia, Becsmiero 420 Kr, eciu npu
TeX ke ycioBusax Boi 630 kr Becom Hyxznaercs B 13 500 kanopusix.
! Tlopnepsxupatomuii KopM - T. €. MUHHUMAIbHOE KOJHYECTBO,
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KOTOpOE JIMIIb MOMOJIHAET TpaTbl OpraHU3Ma Ha TEIUIO0TAauy,
paboTy BHYTPEHHHUX OPTraHOB, BOCCTAHOBJICHHE OTMHPAIOIIUX
KJIETOK H T. II.

[TpoayKTUBHBIA KOPM - ONPEICICHHOE KOJIMYECTBO J100aBOYHOIO
KOpMa, CBEPX 0JIIEP>KUBAIOLLETO,
oOecrieunBaromiee BbIPAOOTKY MPOAYKLUHUU SKUBOTHOTO, Daju
KOTOPOI OHO COJIEPIKUTCA.

Paznean 4.
IIpouszBoanas u
nepBoodpasHasi
GyHkuun

3ananme 1. 3a nepBbie 7 qHEH KOMYEHUS Msca €ro Macca
yMeHbIIanach co CKopocThio M(t) = 0.2t + 0.15t> rpamMM B ieHb.
KakoBa mMacca mMsca Ha IATHIA TeHb KOITYEHM, €CJIM HayaJabHas
ero macca pasusuiach 30 kr?

3ananue 2. KoandyecTBo MUWJITUTPAMM COJIU mi (%), TOCTYIIAIOIIEE B
CBUHOE CaJlo 4epes3 f 4acoB IOCIIe 3acoia ONpeaeseTcs

CKOpOCTHIO e€ moctymuieHus. Kakoe KoJIMuecTBO COMM OKaXKeTCs B
caite uepe3 20 gHEH mociie 3acosa, €Cliu CKOPOCTh €€ MOCTYIUICHHS

- -0,
noJuuHseTCs 3aKkoHy - ‘€ " Mr/gac.?

3aganue 3: Brruncinure miomans 1Ha EMKOCTH UL
pa3JiesibIBaHus Msica, €CIIM IEPUMETP JHA 3TOM EMKOCTH
OTpaHUYeH JUHUAMH y=X-2X-2 U y=-X>+2. BBINOIHHUTE UepTeK.
OtBer naiiTe B KBapaTHBIX METpPax.

3apanue 4. KoimmuecTBo MUUIUrpamMM Kalblius m(?),

MOCTYTIAIOIIEEe B OPraHU3M HMHJIIOKA Yepe3 f MUHYT MOCJIe MprueMa
MSICOKOCTHON MYKH OTIPEAENSETCS CKOPOCTHIO €ro MOCTYTUICHUSI.
Kakoe konmuecTBO Kamblidsi OKAKETCS B OPraHu3M HH/IIOKA Yepe3

25 MUHYT 1IOCJIE TIpUEMa MACOKOCTHOM MYKH, €CJIU CKOPOCTb €T0
-0,

TIOCTYILIEHHUS OJUMHSETCA 3aKOoHy St € MI/MUH.?

Pazgea 5. Ilpsamble u
IUIOCKOCTH B

3anaua 1. Bepxuue KOHIIBI BYX BEPTUKAIBHO CTOSIIIMX CTOJIOOB,
YAQJIECHHBIX Ha paccTrosiHue 3,4 M, COEOUHEHBl NEPEeKIaJIUHOM.
Bricora ogHoro cronba 5,8 M, a apyroro — 3,9 m. Haiinute anuny

IPOCTPAHCTBE.

KoopauHAThI 1 MIEePEKIIATUHBI.

BEKTOPHI B 3apaua 2. V3 TOYKM K IJIOCKOCTH TMPOBEJCHBI JBE HAKJIOHHEBIE.

NPOCTPaHCTBeE. Hatinute mIMHBI HAKJIOHHBIX, €CJIM OJHA U3 HUX Ha 26 cM 0OJbIIe
JpyroM, a MPOEKIMY HaKJIOHHBIX paBHBI 12 cM u 40 cM.

Paznea 6. 3ananue 1. Emxocts umeer ¢popmy napamnenenumnena. Eé Beicota

MHOrorpaHHUKH U
TeJIa BpalleHus

30 cm, nmuHa 20 oM, mupuHa 15 cm. Kakoit 006EM xuikocT B Heé
BOUIET?

3aganue 2.065EM ropoxa B cyne JOJ/KEH COCTaBIATh 12 cm’.
CKOJIBKO HY>KHO B35ITh TOPOLIMH JJI CyIla, €CIIM JTUaMETP OQHOMU
ropounssl 0,3cm?

3anaua 3: bouka umeer Gpopmy mmHApa. Beicota 60uku 35 oM,
nurametp ocHoBaHUs 20 cM. CKOJIBKO BOABI MOKHO BMECTUTDH B
004Ky, 4TOOBI 3aMIOJTHUTH €€ MOJHOCTHIO (BO3bMHUTE T = 3)?

3aganme 4. B nmiaMHApuYeckoM OHJIOHE YPOBEHB JKUAKOCTH
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nocturaer 16 cMm. Ha kakoil BbicoTe OyAeT HaxXOIUTbCS YPOBEHb
KHUJIKOCTH, €CIIH €€ IMePeTUuTh BO BTOPOH HWIMHAPUYECKUN OHIIOH,
JMaMeTp OCHOBAaHUS KOTOpOoro B 2 pa3a Oousblie auaMeTpa
OCHOBaHM nepBoro? OTBET BBIPA3UTE B CM.

3ananme 5. KakoBa Jo/mkHA OBITh BBICOTA IHJIMHIPHYECCKOM
KacTpIOJIM C JHAaMETpOM JHa 25 cM, 4YTOObl B HEW MOTJIO
MMOMECTUTHCA 7,5 71 MsICHOTO OyiboHA (Bo3pMuUTe T = 3)?

Pa3znesn 7. JiaemeHTBI
Teopuu
BEPOSATHOCTEH U
MaTeMaTU4eCKOn
CTATUCTUKH

3ananme 1. {09 npuroTOBICHUS COJSHKU TpeOyeTcs KomuéHas U
BapEHas koisibaca. Mmeerca 3 Buaa konmu€HOH, 2 BHMJA BapEHOU
Kosibachl. KakuM yncioM crnoco60B MOKHO IMPUTOTOBUThH COJITHKY
U3 2-X BUJOB KOJI0achl?

Bamanume 2: Ha MexayHapoaHyr0 HaydHO-IPAKTHYECKYIO
koH(pepenuuio "Hayunbie wuccnemoBanus 2023" mnpuexamu 2
yuenbIX u3 I'epmanuu, 3 u3 Cepbuu u 7 u3z llIseitnapun. Kaxpiii
U3 HUX JieNaeT Ha KoHepeHuuu oauH nokna. [lopsamox nokianos
omnpenensieTcss kepeObEBkoil. HalimuTe BEpOATHOCTH TOTO, YTO
MATBIM OKa)XeTcst ToKia yueHoro uz CepOumn.

3ananme 3. 13 xo3giicTBa, B koTopoMm 100 cBuneit u 60 Tensar, Haao0
BBIOpatTh i yoos 30 cBunel u 12 tensar. CKOTBKUMH CIIOCO0aMH
MOJKHO CJIeIaTh TaKoi BbIOOp?

3aganue 4. Creiia)x B MOpPO3UJIBHOW KaMepe OCHAIIEH ISATHIO
nojkamMu. CKOJIbKUMU CIIOCOOaMU MOKHO Pa3MECTUTh S5 pa3IMuHbIX
BUJIOB MSICHOW IPOAYKIIMU Ha 3TUX IOJKaX, IPH YCIOBHUH, YTO HA
OI[HOﬁ ITI0JIKE JOJI?KEH HaXOAUTHCA TOJBKO OAUH BHU] HpOIIYKIII/II/I?

3aganue 5. B maptun u3 1000 6aHok MsACHOI TyeHKH, oT 20 6aHOK
OTKJICHINCH THUKeTKH. KakoBa BCPOATHOCTbL TOI'0, UTO B3ATHIC 20
OYTBUIOK C IEPBOTO pa3a OKaKyTcsl 0€3 ITUKETOK?
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4.3. @DouHJ TECTOBLIX 3aJaHUM
Ha Brimonnenue tecra naercs 1 akagemudeckuii yac (45 MunyT), B Tecte 30
BOIIPOCOB.

4.3.1. Crenenu u kopHu. CreneHHas pyHkums
Tecr

1. YkaxuTe npomexyToK, KOTOPOMY NpUHaANexXaT BCe KOPHU YpaBHEeHUs
VE—2x+x=1

o (=2:2]

o (-4;-3)

o (—3;—2]

[0;2]

V7 —6x2Uny=x

2. YkaxuTe abcumccbl 06WMX Touek rpadmkoB pyHkumm Y ~
o -1
o -1:1

1

0

V6 —4x —x2 — 4 — y
3. Nyctb X0 - kopeHb ypaBHeHus V6 — 4X —X? —4 =X Hajnyre 3Xo +1

o -2
o -14
7
o 16

4. Hangute cymmy KOpHe#n ypaBHeHUs Vx? +3 - V4x =0
2

-2

1

o 4

5. Ykaxute npoMexyTokK, KOTOPOMY NpuHaanexaT Bce KOPHU ypaBHEeHUS

Xx—-1=vx+11

PY [346]

o [%5)

o (0;4)
(-4;-1)
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=V4-x2ny=x

6. YkaxuTe abcumccbl o6LLMUX ToYek rpacmukoB dyHKumin ¥

[ ] V2
o —v2
o 2

7. HanguTte cymmy a6cumcc o6wmnx Touek rpadpmkos d)yHKuMﬁf(x) =V13x

f(x) = Vx% + 22

e 13

o -13

o 11

o 2

8. YkaxuTe npomMexyToK, KOTOPOMY NpuHaAnexaT BCe KOPHN ypaBHEHUS
V3x+7-3=x

o (-7:-15)

o (—21-1]

o [0:3]

o (2:8)

9. HanaguTte cymmy abcumcc obLmX ToYeK rpadhMKoB (PyHKLMM y = V3x% -2 ]
y=2x—-1

10 YkaxuTe NMPOMEXYTOK, KOTOPOMY nNpuHaanexart BCe HyJNn (byHKLl,VIM
f(x) =v3 —2x%2—x

o (-21]
o (=20]
o (1; +0)
o I-10]

V6 — SXZM f(x)=x

11. HanpguTe abcumcchbl 06WUX TOYEK rpadhnKoB (PYHKLUIA fx) =

o 1
o 0
o -1

83



o 2

12. Ykaxute cymmy abcumcc obwmx Touek rpacpmkos pyHKumnm ¥ = VX2 + 64y

y —v—20x
e 20
o -16
o -20
o -4

13. Ykaxute npomexyToK, KOTOPOMY NpUHaAnexaTt Bce Hynu pyHKuMn

f(x)=+3x4+7—x-3.

o (=2;-1]
o (0:1]
e I-2:0]

o [z4]

14. Ykaxute npomeXyToK, KOTOPOMY NpUHaAnexaT Bce KOPHU ypaBHEHUs

Vv-5x—-1=1-Xx

o (—3;-1]

o 2:1]

le) (156)
(=5;-1)

(@)

15. YkaxuTe npomexyToK, KOTOPOMY NpUHaANEXaT BCe HynMn (OyHKLMK
fx)=y3x+1)-1—-x

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

(@)

16. Ykaxute MPOMEXYTOK, KOTOPOMY NpuHaanexart BCceé KOpHU ypaBHeHUA

VII5 —-7x =3 —x

le) f_?.-.l]

o [5:2]

o (=61
(=7;1)
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V4 +2x —x2 =x— 2.

17. Nycte Xo - ﬂlﬂnommenbﬂblﬁ KOpeHb ypaBHEeHUs
. Xo +
Hangute = °

1

-8
10
-2

O O O O

HeT nonoXxwuTenbHbIX KOpHeVI

18. MycTb ' - KOpeHb ypaBHeHus V8 — 6X —X2 =X+ 6. Hajigure 3 — Xo

e 5

o 10

o 1
-4

19. Ykaxute MPOMEXYTOK, KOTOPOMY NpuUHagnexart BCceé KOPpHU ypaBHeHUA

V3x+7=x+3

[1;3)

(—3;-1]
[-1;2]

(—2;-1)

20. Hanaute cpeaHee apudMeTUHECKOE KOPHE ypaBHeHusa V8 —3X— V3x%+2x =0

_1
5
o Ve
e 25
0 V5
o =5
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HeT kopHen

23. HaiauTe npousseaeHme KopHeil ypasHenns: ¥ — 12 — 17X = —x.

e 72

24. Peminte ypaBHeHue v O+ 3% =X e ypPaBHeHHe HMeeT 0oJ1ee 0THOT0 KOPHS, B OTBeTe

3anMIIMTe MEHbIIMHA U3 KOPHei.

* 6
25. Ckonbko KopHeil umeeT ypasHenne V¥~ 1 +% =3
® oavH

O [ABa

O HeT KopHen

3 J—
26. Pewwte ypaBHenne Vox t1=3x+1

3 J—
27. Pewure ypaeHenne VX~ 2 +V3x—5=3

— _ 2=
28. PewmuTe ypaBHeHMe (— 3x +8)V10 + 3x — 4x2=0

o -1,25
o 2
e -1,25;2

29. CkonbKo KOpHeii umeet ypasHenue X ~ V1 —2x¥ =4

O OAuH
O ABa

® HeT KOopHeu

(x2—9)Vx—5x2+4=0

30. PewwuTe ypaBHeHUue
o -3;1

86



o 4;1
e 3;1;4
31. PewuTb ypaBHeHne: VaZ+ 125=5

o 1

o V300
e 0
o 125

32. Haitaute KopeHb ypaBHenusi: VX T 1=x =5

e 38

33. 3anuwuTe HaMMeHbLMIl KOPeHb ypaBHeHus: V3X —2+x =4

34. CkonbKo KOpHei MMeeT ypaBHeHue: Jx+1D(2x +3)=x +3

35. Pewwute ypaBHenme: V27 — x=11

e -148

36. PewwuTe ypaBHeHmMe: vV—41 + 3x=7

e 30

37. PewnTe HepaBEHCTBO V4x+5>V5x +4

[—?1 D
) 3
o (-0,8;1)

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

38. PewwnTe HepaBeHCTBO vk <x—2

(2;+e0)

o

o (4;4m)
o [0;2)

39. PelwuTe HepaBeHCTBO VaZ-x

® (-2;0);(1;3)
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o (1;3)
o (-2;0)
o (2;0);(-1;3)

40. MMpw kaknx 3HauYeHusx a pewennem HepaseHcTea VX T 1 <2 — @ gpngerca
npomexyTok [-1; 15)?

e -2

41. PewwuTe HepaBencTBo VX+7 2 V-1—x

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

42. Pewwute HepaBeHcTBO VX T 2>x
o (-1;2)
o (-2;2)
e [-2;2)
o (-2;0)

43. Tlpu KakMxX 3HaYEHUAX a pelueHneM HepaBeHcTBa VX — 2 <3 —aggngercn
npomMexyTok [2; 18)7?

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

2 _ — —
44. HaiiguTte HanGonbLluee Lienoe pelleHne HepaBeHCTBa Vat —3x—18<4—x

® 6

45. HanguTe KBagpaT HaMMEHbLLEro LeNnoro peLeHnsi HepaBeHCTBa:
| B
v3xt+13=1-2x

o 4

46. YcraHOBMTE COOTBETCTBME MeXAYy HepaBeHCTBaMM U UX 061acTbIo

1) Vx—=2+/2x+5 >3 A) [2; +o0)
2) V2x=20+Vx+1525 g 010 4en)
3) (r—l)\’x- 1<x?-1

B) R

') (=, =3] W (0; +=0)
onpeaeneHus:

1
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A

47. Hangute o6nacTb onpeaeneHusi BblpaxeHus: VX — 7
xX>7
X<7

X<7

o x=>7

48. Hampgute o6nacTb onpeaeneHns BbipaXeHU: V5 —x
x>5
x=5

® x<5

o X<5

—
.

49. Haitnute o6nacTb onpeaeneHust yHKLMN: ° 16—+

° r=0x=—4
1
X # -
0O 4
x<0,x+14

o x*x=0x=+14
x=0
x=0x+14
1 17

50. TpeacTtaBbTe B BUAE CTENeHU BbipaXxeHue 20°-20°

17
20
18
o 201
o 20°
o 400°
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51. npeACTaBbTe B BuAe cTeneHu BbipaxeHue *
122

o

o 123

o 1213
o 125

52. Bbluncnurte (J;E_J;g):\[g
9

53. Pewwute ypaBHeHue YI¥ —x—6 = —x Ecnu ypaBHeHue umeeT 6onee ofHOro
KOPHS, TO B OTBET 3anuLiuTe CYMMY BCEX €ro KOPHeW

o -2
54. Pewwute ypaBHeHunev'2x+37 = x+1. Ecnu ypaBHeHue umeet 60nee ogHoro
KOPHS, TO B OTBET 3anuLInTe CyMMy BCEX ero KopHemn

® 6

2 s ¥
55. Pewwute ypasHenne. ¥ V¥ —1—43vx—1=0Ecqy ypasrenne umeer Gonee
OLHOrO KOPHS, TO B OTBET 3anuULIMTe NPou3BeaeHne BCeX ero KopHem

o 2
56. PewuTe ypaBHeHne 9)(¥3-2-x)=0. Ecnu ypaBHeHue nveer 6onee
OLHOrO KOPHS, TO B OTBET 3anuULIMTe Npou3BeaeHne BCeX ero KopHen

e -3

57. [Onsa3agaHHOW (pyHKUUM f(x)=x7 =2x+3x" yappute 3HaueHMe f(4)
e 6

3 |

f()c)=2.7cA2 -3x - x?

58. [Ons zapgaHHOW PYyHKLMM HanauTe 3Ha4veHue f(9)

e 24

4

27

N \ V43

59 HaI/IFIMTe 3HaYeHue Bblpa)KeHMﬂ .B OTBeT 3anmuiunTe
KoJfin4yecTBO HaTypaanle nenMTeneﬁ nonyquHoro yucna.

[ <l
NENKE
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a[ 113 364
2 - _ il
256 125 .
60. Bbluucnure . OTBeT 3anuwunTe B BUAE AeCATUYHON Apodu

° 0,45

; i

. (1564536 +4.543645 |
61 . HaVIp,VITe 3Ha4YeHue BblpaXeHunsa - ! . B oTBeT 3anuwiunTe
CYMMY BCeX HaTyparbHbIX AenuTernen nony4eHHoro y1cna.

e 12

62. BbuiGepuTe BbipaXeHus, 6onbLune eanHULbI

1) 3,72, ) V7. 3)2,78%, 4) 0,99%; 5) 0,610
o [33.333%]1

3.333%p

[ ]
i
o

® 33.333%
%

O
ii
w
[2]
(4]
°
ool W

® 33.333%
63. Ecnu dyHKuMA nmeeTt obpaTHylo, TO rpacdmk obpaTHOM (PyHKUUM

CUMMeTpUYeH rpadmky AaHHOW (pyHKLMN OTHOCUTENBbHO

ocu abcuumcc
ocu opauHaT

® MpsSAMON y=X

o nwbon npsMon

64. MoHoTOHHas pyHKUUA ABNSeTCA

® ob6paTtumoi

oy x2 —
65. Pewnute ypasHenne V3 — X — X° = X ykaxute npoMexyToK, KOTOPOMY
NpUHagnexaT KOPHN ypaBHEHUs

o @+=x)
® (-57)
o (-7;0,5)

4y —
66. Haiaute obnactb onpeaeneHns yHKUMM ¥ V4 +3x—x

o (Foo+)

91



(—e2—1) U (4 +e0)

@)
o (e —1]U[45+09)
° [-1;4]

67 YKa)KVITe npOMe)KyTOK, KOTOpOMy anHap,ne)KaT KOpHI/I ypaBHEHMﬂ
Vvx2 —5x+15=3

o (0;+mm)
e) :—l:-l"\. ".'I]
o (@tx)

68. YkaxuTe npomexyTOK, KOTOPOMY NPUHAANEXAT KOPHU YpPaBHEHUS
V3x2 —2x+1=V2x2—6x+ 13

o [2;+)
o (o8]
o (==2)
* (-8;3)

69. KopHu kakoro ypaBHeHUsi npuHagnexart npoMexyTtky (-1;1)
o X~ 6=+2x+12

o Vox—3—-V2x—1=+3x-2
x+1=vV-1-x

70. Hanaute BbipaxeHue, 3HaY€HNE KOTOPOro COOTBETCTBYET CYMMe KOpPHEeM
uppaumoHansHoro ypasHenuss X T4 = V28 + 12x
24—4v’§ . 4_2v’§—1

(V20 - v5)v20

o
(V2+12)?
o 7+24

71. BoulGepeTe HeBepHble yTBepXAEHUSA.

Crenennas QyHKIMA y = X*", TZIe 1 - HATYPAIBHOE THCII0, 001a1aeT
CJIeIYIOITHMH CBOHCTBAMH:

1) o6macTs onpeneneHus - moboe NeficTBUTETEHOe THCITO;

2) MHOKECTBO 3HAUeHHI - M000e IefiCTBHTeIRHOS THCIIO;

3) pyHKIHA TETHAS;

4) pyHKIHS orpaHHUEHA CBEPXY;

5) ¢yHKOHA TpHHEMaeT HaNMeHbIIee 3HadeHHe y=0 1mpu x=0;

6) pyHxnHA aBseTcs yORBarOIei Ha mpoMeskyTKe X=( H Bo3pacTaromeri
Ha TIpoMekyTKe X<(0.
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72.

- (9) u
73. CpaBHUTEe 3HAYEHUSA BbIpaXeHUN \°

w
.

3.333%
-33.333%[1

-33.333%3

!

3.333%
-33.333%

I
)
AN

w

3.333%

BbiGepeTe BepHble YTBEPXKAEHUS.

CrenenHas QyHKIHA ¥ = X**!, e nn - HATypaIbHOE YHCTIO0, 061a1aeT
,CTIeTyIOIIHMH CBOHCTBAMH:

1) obmacTE ompeienIeHHs - MHOJKECTBO JIefCTBHTEILHEIX UHCET;

2) MHOKeCTBO 3HaYeHHH - MHOKeCTBO JIeHCTBHTeIbHEIX YHCE

3) QyHKIHA HeUETHAL,

4) pyHKIHA SBIAETCS YORBAIOMIEH;

5) dyHKIMA ABIASTCA OrpaHHICHHOH CBEPXY.

i

3.333%][1

w
S,

3.333%

3.333%
-33.333%
-33.333%

(=)
)

® nepBoe 6onbLUe
paBHbl
O nepBOe MeHblue
O BTopoe 6onbLie
14\ 6 15\ 6
74. CpaBHUTe 3HaYEHUSA BbIPaXKEHUN (E) (E)
nepBoOe MeHblUe
BTOpOe 6onblue
O paBHbI
[ ]

BTOpPOE MeHblle

75. CpaBHWTe 3Ha4YeHUS BbIpaXeHUM (4V3)72 u 3VH~?

O

O

F50%pasHbi

50%nepBoe MeHblEe
[50%BTopoe mMeHbLe

[50%BTopoe 6onbue
[50%nepBoe 6onbue



3/7+—5 3 /3~ —5
76. CpaBHWTe 3HAaYEHUSA BbIPaXXEeHUN (2V6)™ un (6V2)

O nepBoe MeHbLIE
O paBHbI
o BTOpoOe b6onblue
® nepsoe 6obLIe
1
77. B KaKuX KOOPAMHATHLIX YETBEPTSX NeXMT rpacdpuk doyrkuum ¥ = | X[3
o I nlv
o III n 1V
e Iu I
o IIl n1II

- — II-- z -
78. Hanaute o6nacTb onpeaenenus pyHkunm ¥ = V3x* —2x—5 B oTter
3anuwIMTe HaMMeHbLUee NOJTIOXUTENbHOEe Lierioe Y1crno n3 obnacTu onpegeneHus

e 2

=

- }' [T
79. Hangute o6nacTb onpeaeneHus pyHKLMM v17-2xKakue u3 umcen He
BXOAAT B obnacTb onpeaeneHus gaHHoN (pyHKLUN

o [50%p

° [50%10
F50% 100
o [50%B,3
o [50%-10
* 150%0,4

(@)

4 1

16

327
80. Bbluucnure ‘/; OTBeT 3anuwInTe B BUAE AECATUYHOU Apoou

e 2,5
_ 5—x
81. Hawnaute o6nacTtL onpeaeneHus pyHKLMM v10x—6 Kakue us uucen

BXOAAT B 06nacTb onpeaeneHus gaHHOW (pyHKLUM

o £33.333%3
° [33.333%[l

33.333%/100
F33.333%]-0,25
[33.333% 16

o =33.333%0,45

]

O

(@)
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° [3.333%,65

y= (x—6)2-(x+11)
82. Hanaute o6nacTb onpeaeneHuUs pyHKLMM N 3—a B oTBeT

3anuwmnTe Hambonbluee Uenoe 4Yucro n3 ooénacrtu onpeapereHuns

([ ]
N

83. Bbl69pl/ITe BblpaXeHus, KOTopbleé MéHbLUue eqUHULbI

pe——

1) 372 2) V2, 3)1738%; gpo79m; 5)25%; 6) V(0.99)°

[ ]
i

3.333%][1

O ()%

@]
D [ |
& |G
Wl (W
W (W
U
Oc;o\\
J

® [33.333%
O [-33.333%
® 33.333%p

84. BbluncnuTe 3HauYeHMe YUCNOBbLIX BbIpaXeHU u BbiGepeTe Te,

ey ey Ty
[ 0 ‘l:} [3 (ViZ+y7)
\ 28

1) (\‘37“\4 )N 2) Va9-Va9 . 3) 10491
4) (\'73-\75)'\‘7; 5) (V15 -V60) V15

° [50%l

O [50%p

.

O [50%f

o [-50%

85. Bbluncnure 3Ha4YeHMe YNCNOBbIX Bblpa)KeHVII7I n Bbl6epeTe Te, 3Ha4YeHus
P o
1) +Voza ; 2) V7 ; 3)(\"13* V7)- (VI3 +v7)

’

-~ 18 1=
N7

o
~

(=]

/49 . $/49 - V652 — 562
koTopbix pagHbl 4 V17TV 9)

([ ]
ﬂ
—

0%
o [-509
o [-509

°

a

S

S~

&= | [
V) ND

o -50%

86. Kakas u3 gaHHbIX (pyHKUNI AABNSAETCA YeTHOM
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oy
o Y=3x4+2x2
o YE(x-1)

O y=3xf+2x-1

87. Onpepenute Ha KakoM yepTexe N306paxeH rpacuK HeYEeTHON PYHKLMMN U

1) v 1 2) [ uh TT]
| IB=N L !
L/ N 1]
‘ ol /1 x| ﬁ X ‘
r" — -
| o A' ‘\JIQ > — — !
» AR © B
' ‘ |
{ 1 MTIY T ] L_
1] \ 1 1.1
: A
| 0] | X
[ TTTV T |
YKaxute ero Homep
1
2
e 3
o 4

88. B KakoM NPOMeXyTKe NEXMT 3HaueHNe BbipaxeHus V7 — 13

o) [_240)

o (5]

* (-2;2)

o (-8;0)

89. [ana dyHkums f(x)=x2°23-1. PacnonoxuTte B nopsiake Bo3pactaHus f(-2), f(2),
(1)

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

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

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

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

o O O O

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

90. Ckonbko pelueHui umeeT ypaBHeHue x'9=19
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19
o 2
o 1
o 38

112032 m (23))°
91. BbluncnuTe 3HaYEHNE BbIpaXeHUN 4’ 3 27/ " HauauTe moaynb
pa3HOCTU NOMYYEHHbIX 3HAYEHUN U BNULLUTE B OTBET B BUAe AeCATUYHON Apoou

® (,9375

_ lf{f'*}x—fi
92. Kakue u3 uncen He BXoAAT B 06nacTb onpeaeneHns OyHKLMM Va+2x-8
o [33.333%1
o [33.333%2,099
® 33.333%/
o [33.333%2023
® 33.333%0,5
o [-33.333%1

2%-‘5:[—2

y — 1Tl
{ ol "
93. Kakue u3 uncen BxogaT B 06nacTb onpeaeneHus hyHKUnm vat—x=30

[33.333%)
33.333%]1

[33.333%F

33.333%0022
1
33.333%}- 10

(@)

(@)

O

O

(-2v3) u(-3v2)’

94. CpasHuTe uncna:

nepBoe MeHblUe
paBHbl

® nepsoe 6onblue

o BTopoe 6onbLie

(~3v8) u(-5v3)°

95. CpaBHuTe uncna:

O paBHbl
o nepsoe 6onbLue
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® BTOpoe H6osblle

O BTOpO€ MEeHbllE

i/_z N ’i/_i
96. Bbluncnute 243 27

o -1

3 4
97. PacnonoxuTe uicna B Nnopsiake BO3pacTaHUS: V32, V5

o VENZAG
3Bz
. VZVZ B
. V24533
, VEABZ

Y5.V2,43

98. PacnonoxwTe uicna B nopsiake BospactaHus: V17, V4 V6
o Vi7.94,V6

o V17, V6,4

o V4,917 Ve

o V4,Y6,Y17

o V6,417

o V6VIT, V2

7|’_
316 - /486 + "f;ﬁ
q

99. Bbluucnurte
e 8

4512 3z

= - 3

4 —
100. Bbluucnure Y2 V128

. OTBeT 3anuwnTe B BUAE AeCATUYHOMN Apodu

e 3,75

( f4,1 2_ 63) . |5
3 3/ 27

101 . Bbluuncnurte . B oTBeT 3anuwmnTe Konu4yecTso HaTypanbHbIX
agenutenen nosiy4eHHoro 4yucna.

e 3

V6 —2vi7-Ye+2vi7 - Yvi7+3-YVi7 -3

102. Bbluncnurte

98



o 4

103. HanpguTte 0,254, roe a — 3HaueHne BLIPAKEHUS

V6 —2v5 -6 +2V5 + 18 —v37 -8 + 37

e 1,25

3

1 1
86-89
(%)
104. Bbluucnurte

o 4

3
105. PacnonoxwuTe uvcna B nopsigke y6bisanusi:  V9,2.V5
o V92,45
o Va.52

e V51392
V5,2,3/9

2,3/9,V5
o 2,V5Y9

7
_‘a_u
=
=S

106. PacnonoxuTte uscna B nopsigke y6biBaHusa: V3.

Vv3,16,V10
o V6,v3,Y10
o V10,v3,V6
o V3.V10,Ve
o V10,36,V3

o V6,V10,v3

f 3cdgz 4
107. Bbluncnure 5V5V52- V5. B oTBeT 3anuwimMTe 3HaYeHNe BbIpaXKeHUs

(@:0,001), rae a — pe3ynbTaT BbIYUCIIEHUS.

o
=

<.]

® 5000

(4—+3)-v19+8y3

108. Bbluucnurte

e 13

(2++3)-V7-43

109. Bbluucnurte

e 1



110. CreneHHoM chyHKUMEN Ha3bIBaeTCA (PYHKLMSA BUAA:

. BT
o Y=PX
, ¥Y=p
0 yzi

y

111. Ipadbuk, Kkokon hbyHKLMN, N306paxKeH Ha KapTUHKe:

o Y=X°
o y=x
2n
o y=x?
..’f“
o Y=X~

112. Ykaxute HOMep p1CYHKa, Ha KOTOPOM M306paxeH rpadIuK HeYeTHOM (PYHKLIUK

=
Ef

P

o 2
113. Bce gonycTuMble 3Ha4Y€HUS NEePEMEHHON X Ha3bIBaKOTCH. ..
O o0b6nacTtbto 3HauYeHun dyHKLMN

® obnacTtbto onpeaeneHns GyHKLUN
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O OOHOTOHHOCTbIO (PYHKLMMK
O OrpaHMYEHHOCTbIO PYHKLNU

114. Bce gonycTumble 3HaYeHUs NePEMEHHON Y Ha3bIBaloTCH. ..

® 061acTbio 3HAYEHUN DYHKUNMU
obnacTbto onpeaeneHns yHKUNU

MOHOTOHHOCTbK PYHKLNMK

o O O

OrpaHUYEHHOCTbIO (PYHKLMK

115. OnpeneneHne NnpoMexyTKOB BO3pacTaHUsA UNU Y6bIBaHMA (DYHKLUN
Ha3bIBaeTCA...

0O6nacTblo 3HaYEHUN PYHKLMN
O6nacTblo onpeaenenHns QyHKUUN
® MOHOTOHHOCTbIO PYHKLMMN

0 OrpaHM4YeHHOCTbI0 YHKLNN

116. ®yHKuMA Ha3bLIBaeTCA Bo3pacTalolein Ha HeKOTOPOM NPOMEXYTKE eCriu:

® 60/iblieMYy 3HAYEHUIO NepeMeHHON X COOTBETCTBYET 60oJibllee 3HaUYeHNe NEePEMEHHON Y
O 60MbLUEMY 3HAUYEHUIO MEPEMEHHOI X COOTBETCTBYET MEHbLUEEe 3HaUeHNE MEepPeMeHHOoN y
O PpaBHOMY 3HAYeHWUIO MEPEMEHHON X COOTBETCTBYET paBHOE 3HAUYEHNE NEPEMEHHON Y

117. ®yHKuusa HasbiBaeTcs y6bIBalOLENn Ha HEKOTOPOM NPOMEXYTKE eCru:
o 60onbleMy 3HAYEHMIO MEPEMEHHON X COOTBETCTBYET b0/IblLUEE 3HAUYEHNE NEPEMEHHON Y

° 6onbu.|eMy 3HA4Y€HUIO nepeMeHHon X COOTBETCTBYET MEHbLUEE 3HAYEHUNE nepeMeHHoﬁ 4

O paBHOMY 3HAUEHWIO MEPEMEHHOI X COOTBETCTBYET PaBHOE 3HaUYeHNEe NepeMeHHon y

118. BcrtaBbTe nponyuweHHoe cnoBo: OyHkums ¥ =fi (X).onpepenenHas Ha MHOXecTBe
X, Ha3bIBaeTCH ... Ha MHOXecTBe X, eCnu cylecTByeT Takoe unucno C, uto ans

n60ro x N3 MHoxectBa X BbIMOJIHAETCS HepaBeHCTBO flz) 2 €

® OrpaHU4YeHHOWN CHU3Y
OrpaHnYeHHOol cBepxy
orpaHuyeHHoln cboky

OrpaHn4yeHHOomn

119. BcraBbTe nponyueHHoe cnoBo: OyHkums ¥ =fi (X). onpepeneHHas Ha MHOXecCTBe
X, Ha3bIBaeTcs ... Ha MHOXecTBe X, eCnu cyulecTByeT Takoe uncno C, uto ans

fz) <C

nboro x n3 MHoxectBa X BbINOJIHAETCA HepaBeHCTBO

O OrpaHUYEeHHOWN CHU3Y

® OrpaHuW4YeHHOW CBEpPXY
orpaHu4eHHon cboky
OrpaHMYEeHHOM
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120. BbIGepuTe BCe BO3MOXHbIE BMAbI CTEMEHHbIX (PYHKLMI B 3aBMCUMOCTH OT
nokasaTens CTeneHu

® 16.667%|lokasaTtenb CTeneHn — YeTHOe HaTypasibHOe YNCII0

O [16.667%[10ka3aTtesib CTeNEHU — NOJIOXUTENIbHOE KOMIMJIEKCHOE YMCIT0
O [16.667%1oka3aTesib CTeNEeHU — NOJIOXUTENIbHOE MppPaLMOHasIbHOE YNCIIO

® 16.667%[lokaszaTenb CTerneHn — oTpuuaTenbHOE YeTHOe LLesi0oe YMC0

O [F6.667%|1oka3aTesib CTeneHn — oTpmuaTesibHOE KOMMJIEKCHOE YMCI10
® 16.667%|lokasaTenb CTeNeHN — HeYeTHOe HaTypasibHoe YMUCNo
® (16.667%|loka3zaTenb CTeNeHN — oTpuLaTesibHOe APOOHOE YnC/o

® 16.667%[lokaszaTenb cTeneHn — oTpuuaTeslbHOE HEYETHOE Liesl0e YMC/10

o [-16.667%[1lokasaTenb CTeneHn — oTpuLlaTesibHoe nppauroHasaibHOEe YNCI0

® 116.667%[1oka3aTtesib CTENEHN — NONOXUTENbHOE APObHOE Yncno

121. Bbi6epuTte U3 nepeuncrieHHbIX pyHKLMIA yObIBaOWmMe Ha NpoMexyTke (%~
4

p Y= yu=a’ Ve
9 1 o 2

h Y=T ;5 ¥=8 g VT

@) 1

0

® 50%

0

0

® |50%pb
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12? AArTrabLTa b AAATDATATDUA AdhvLvIIAIA AR rpa¢MK

Y =X G Y=L y=X

v
1
.
!
1

v =
A) -

e }

123. MocTaBbTe B cooTBETCTBUE (hYHKLMUM ee rpachnk

0 1 x
e
N
i
8
1
6 0 1
A 1 x
1 y=x" p=yx"" =x
™ - n ¥°
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124. MocTtaBbTe B cooTBeTCTBUE (PYHKUUM ee rpadmK

|
|

WL e L L

4.3.2. Iloka3arejabHast QyHKUMA

1. PewwuTe ypasHeHue 3 = 27

(-
2. PeluunTe ypaBHeHMe "5+5 K

1

3

10
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(@)

(@)

[ =

(=] [ o]

9

42x . 45 — 4—3x

. YKaXuTe NnpomMexyToK, coaepXaliuii KOpeHb ypaBHEHUs

(—oo;—1]
(-08;2]
(2;3,5)
[4;10)

. PewwuTe yYpaBHeHUue
-2
2
1
2

0

. YKaXuTe NPOMEXYTOK, COAepXalLLmMil KOPeHb YpaBHeHUs!
[—3,5;0)
[0;2)
13,5;4,5]
(5;8)
£X2+X _ 5

. YKa)KI/ITe I'IpOMe)KyTOK, co,qep)Kau.wlﬁ BCe KOpHM ypaBHeHMH
(—1;1)
(—o0;—2)
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_[3:5]
7x2—6x —
7. PewuTe ypaBHeHue
® (;6
0
6
-6
— =169
8. Pewwute ypaBHenne ‘13
o -13
o 13
e -1,5
o 1,5
5]{]3{ ) 5—4 — Sﬁx

9. PewuTe ypaBHeHue

1

2

0,2%°+06 = 0, 04%8

10. HanmguTte cymmy KOpHeln ypaBHeHUsI

0,22
025

0,2%-0,2° =
11. Pewwure ypaBHeHue
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12. HanpuTe cpenHee apudMeTUHECKOE KOPHEN YPaBHEHUs

9x2+4x+2 — 32x

o 2
o -2
o 1,5

e -1,5

13. Kakomy NnpoMexXyTKy NpUHAANeXuT cyMMa BCeX pasnnyHbIX KOPHEN ypaBHEHNS

19%x°—10+9 _
o (=o0;—10]
. (=10;0)
[1;10)
. [10;+0o0)
14. PewwuTe ypaBHeHMe 4* = 52
e (0
o 2
o -2

o HeTt kopHen

f(x) = 2,75%+2

15. MMpwu Kaknx 3HaYeHUAX X 3HaYEeHNe hyHKLUM He 6bonbLlue n

16

—?
He MeHblLlle 121

-1
2
0,5

e -05

16. MokasaTenbHoOM AABRNSIETCA (PYHKUUSA
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y = 5,6

y =2x%+3x —4

(@)
y = x34

O

17. Ykaxute cpyHKUMIO, KOTOPas ABNSAETCA BOo3pacTaloLen

516_2:{

y

y = 0‘6—21:

. =)

18. PacnonoxuTe B nopsiake Bo3pacTaHuUs yucna

23 -2,7 oo
()" 2a(G)  ate((VE)T
8 8
(B oTBeT 3anuwmnTe Homepa 6e3

np06en03, 0e3 3anATbIX U APYyrux AonoJfiHUuTeJsibHbIX CMMBOHOB)

X

\’g

® 4132

19. TMocTaBbTe B cooTBETCTBUE (PYHKLUM e rpacdhmk

£

Dy=25% 2)y=25+1; 3Jy=04*"1; 4y=04"
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20. YkaxuTe MHOXecTBO (06nacTb) 3Ha4YeHUn hyHKUUN

(—0;3)
(—3;+w)
. [=3;+x)

[3;+0)

(@)

21. YkaxuTte abcumccy TOUKM nepeceyeHuss rpadmkos pyHKLUMI

y=15*1py= G)zx_ﬁ.

— X
22. [aHa cbyHKuMﬂf(x) = a’. U3BecTHO, 4TO

£(0,5)

e 0.5
e 05

23. Kakoe CBOMCTBO CTEMNEHM He CyLlecTByeT

ax
—_— ax_y
o} aY
. (a*)Y = g**¥
ab)* = a*b*
(ab)
O
a®=1

— X
24. O6nactb onpegeneHus PyHKLMM y=a

f(=2) = 16.

y=3*-3

. Hangure
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e X-ntoboe

O X-nio6oe, ¥ ¥ U
X>0

3aTpyAHSIIOCb OTBETUTH

25. Kakune us cnegyrownx yTBep)KAEHVIﬁ ABNAIOTCA NOKa3aTesNibHbIMU

. 2y- *=8

i y = 6x*+ 2

°© y=2x+5
y=x>-=7

26. Ykaxute MPOMEXYTOK, KOTOPOMY NpUHaaneXxuT KOpeHb YypaBHEHUA

(é)o'“_z = 125.

(—4;—-2]
(—2;0]
(2;4]

(0;2]

27. Kakue U3 nepeuncrieHHbIX noKasaTenbHbIX (PYHKLUA
ABNAKTCA yObiBalOWMMKU?

y=(2)
. =6

y=m*
X

y=49§

X
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28. Vn-raunnu-rn CANATDATATDIAAO MOV AV DIA ﬂaMM noKasaTeanblx ypaBHeHMﬁ

1} ,_1_4,1‘—1 +3- 44){‘-3 _ 4,4.1:—2 =60

2) 25% =53~
3} 5:1_4_.5545:1)
4) 3X=5 — 7%x-5
1
YpaBHeHMe, pewaemMoe C NoOMOLbO BbIHECEHUNA o6mero MHOXXWUTENA 3a CKO6KY
2
ypaBHeHMe, pewaemMmoe C noMoLbro CBOWCTB CTEMNEHU
3
ypaBHeHMG, npmnBoanMoe K KBaapaTHOMY
4

OZHOpoAHOE NoKasaTebHOe YypaBHeHMEe

1

.
=({2=
29. ¢yHKLIMFI}r ( 1”) ABnsAeTcs

® BO3pacTaroLlen
o YybbiBatoLWen

O nepuoanYeckon
O YeTHOMn

9\ X
v=(5)

30. ®yHkums 10/ gagnsetcs

o Bo3spacratowen

® Y6biBawLleN
o [Mepnoanyeckon

o HeyetHOM

31. BbibepeTe (hyHKLMIO, KOTOPas ABAAIOTCA NOKa3aTenbLHON

o y:xz
° y=(x+5)’
y=ye
o Y =2x

y = 3¥45

32. BbibepuTe BepHOe yTBEPXKAEHME

111



31,4—3 > 31,4—

31,43 < 31,4

31,43 — 31,4

O

33. Bbi6epuTe BepHOe yTBEpPXKAEHME
0 3162 >0 31?{]

0’3162 < 0,31?{]

(@)

0’3162 — 0’317{]

(@)

34. Bbi6epuTe 4MCno, KOTOpoe MeHbLue 1

3
174

3
1774

(0,977
5 2,5
5)
5 -0,8
6
35. Bbi6epuTte uncno, kotopoe Gonblue 1
3

17 4
(0,9)V7
5 -0,8

9
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36. Bbi6epute uncno, kotopoe 6onbLue 1

3
1774

(0,9)V7
(0,9)~V7

37. Bbi6epute uncno, kotopoe 6onbLue 1

3
1774

(0,9)V7

N:

2,5

38. Cpeawu npennoxeHHbIX (byHKLMUIN BbIGepeTe BO3pacTaloLLyo

v=(%)
y =(03)*

y=21*

39. Cpeau npeanoxeHHbIX PYyHKUMI BbiGepeTe BO3pacTaloLlyto

y=(V3)"

(@)

y = (0,3)*

X

40. Cpeau npennoxeHHbIX PyHKUMIN BbIGepeTe y6bIBaloLLyto

y=1(002)"*
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()

7 \X
v=(7)
41. Cpenu npeanoxeHHbIX PyHKUMI BbiGepeTe y6bIBaloLLyto

y=1(002)""*

y=(7)

y=27"

42. Haitgute o6nacTb onpeaeneHns yHKUMK  f(x) = x4_3
3 _9

(—00;3)
(—00;3) U (3;+00)
(—00;-2)

(—00;—2) U (=2;+0)

(@)
(@)

(@)

I

§ | 7
43. Hangute o6nacTb onpeaeneHus GyHKUUN y = \1—(ﬁ)2

[3,5;+0)
[14;+00)
(14;+0)
(—o0;14]

O
O
O
.
44, 1yKa)KMTe NPOMEeXYTOK, KOTOPOMY NPUHAANEXNT KOPEeHb YpaBHEHUA
303

[-4;-2]

(=2;-1)

o [-1:0]

o (152)

45. Hangute npousseaeHne KOpHen ypaBHEeHUs 31 =243
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46. PewwnTe ypaBHeHue 2x_(i)le

47. CKonbKo KOpHel umeeT ypaBHeHune 27°

® /Ba
O OAWH
TpU

O yYeTblpe

1
48. PewwuTe HepaBeHcTBO (.3) < >

Y (_OO;_6]
(—o03—12]
[-6;+0)
(—o0;=1,5]

(@)
(@)

(@)

49. PewwuTe HepaBeHCcTBO 81>9'™*

(~0;0,75)
(0,75;400)
(~0;-0,25)
(-0,25;+00)

(@)
(@)
(@)
[ J

1 3x+4 1 3x+5

50. Pewwute HepaBeHCTBO () +( ) >6
5 5

2
(—o0;—12)
° 3
2
;1 )
o 3
2
(—o0;—1]
o 3

e o
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' o)

W
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51. Hangute o6nactb onpeaeneHust PyHKUMM [ (x) = /2> —16

o (L40)
o (—oo-1]
o (—oo—1)
o [Li+x)

(1)3):—7 -1

52. HawnaguTte obnactb onpeneneHus PyHKLMM

3
[ s400)
° 3
(o= ]
o 3
(o0 ]
o 3
(—o0; Z)
o 3

53 yKa)ll(VlTe NMPOMEXYTOK, KOTOPOMY NpUHaaneXxuT KopeHb ypaBHEeHUA
4x—2 — (7)1—):
2

(—4:-2)

o (152)

[2:4]

(4;6)

54. Hangute cymmy KopHen ypaBHeHuss 49-72 —50-7* +1=0
o -2

27

1
55. Pe e ypaBHeHne (' .3 =
LUINTEe YPaBHEHU ; 123

e 1,5

o O O
= W N

NN

56. Ckonbko KOpHel uMeeT ypaBHeHue 2 = 2.
O Oo4aunH
® .Ba
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O HW O4HOro

o Tpwu

1
57. PewuTe HepaBeHCTBO ()>5* _1<
3

(o0 %)

o 5
(=05 E]

° 5

1
( ;)
5

[E;+oo)
5o 5
58. PewuTe HepaBeHCTBO 49.7% <7+
(—15+0)
(—0;3)

(—0,5;+0)
(=030,5)

59. PewwuTte HepaBeHCTBO 0,3%'-0,3%* >0,7
(o !
;]
o 6
1
( s+o0)
o 6 |
(—005= 1)
5 6

1
[ ;+o0)
6

X

60. HaitauTe o6nacTb onpeaeneHuns pyHKUMK  f(x) = 22~
(=00;2) U (2;+0)

(—0;2)

(25+0)

(0;2)

61. Hamaute obnacTtb onpeaeneHns pyHKumm y= /5" -1

118



62. YkaxuTe NPOMEXYTOK, KOTOPOMY MPUHAANEXKUT KOPEHb YpPaBHEHUS

4+ 92 _ 94
(2:4)
[1:2]
o (O1)
[4:6)

63. Hanaute cymmy KopHel ypaBHeHUs 6 > =1

64. Pewwute ypaBHeHMe 5°.2°=0,1"

1
65. CKonbKo KOpHeii uMeeT ypaBHeHne 3" () =243
3

® 0oavH
TpK
[1Ba
HW OZIHOIO

L1
66. Pewwute HepaBeHcTBO 4 25

(=0;-0,5]
[0,5;+00)

[-0,5;+00)
(—000,5]

(@)

(@)

[ ]
O
4 6x-3

67. Pewwute HepaBeHCTBO () <1
11

(—00;2]

(@)
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[0,5;+00)
(co0r—4]

[4;+20)

(@)

(@)

68. PewuTe HepaBEeHCTBO 2* +2*2 <20

° (_0092]
(—0;2)

[2;+00)
(—00;-2]

(@)
(@)

O

69. HawmauTe o6nacTb onpeaenenust PyHKUUM £ (x) = +/1—7% -49*
° [_270]
[0;2]

(—00;2] V[ 0;+00)
[-2:2]

@)
(@)

(@)

70. Hamnaute o6nactb onpeaeneHns GyHKUMN ) = \/ﬁ
[E;+00)

2
(—o0; _]

3

[0;+00)
(=o0;0]

71.  YKkaxuTe NPpOMEXyTOK, KOTOPOMY MPUHAAMEXUT KOPEHb YPaBHEeHUs!
32 3% 1 3¥ =39

[-2;0]
[2;4]
(4:9]
o (0:2)

. . 5.\,’2—2.\:—1 — 25
72. Hangute cymmy KOpHeW ypaBHEeHUs!

e 2

73. PewuTe ypaBHeHue 03737 =3/081
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O O
=N w)—

O

v ]

74. CkonbKo KOpHel MMeeT ypaBHEHue 0.1 M)\W _

10°
O [ABa

® OAuH
HU OAHOrO

o Tpu

75. PewuTe HepaBeHCTBO 0,4>!1>0,16
[1,5;+00)
o [0,5:+0)

) (—OO, 1 55]
(_OO;_OaS]

(@)

(@)

76. PewwunTe HepaBeHCTBO 3> ' >27°

(1,55+0)
(—o051,5)
(—o0;-3,5)
(3,55+0)

(@)
(@)

o

8
77. PewwuTe HepaBeHCTBO 3*' -3 < 3

) (—OO, 1)
[1;+00)

(—o051]
(1;+00)

o
(@)

O

78. W3 npuBeaeHHbIX HUXe (PYHKLMIN yKaXNTe noKasaTerbHble

o3
- 4
. y=\/7_"‘
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1
y=—

o fsow X

79. W3 npuBeOeHHbIX HUXe YTBePXKAEHUN BePHbIMM SABMAIOTCA:

0 [-50%pyHKUMA Y = @ NpUHMMAET B HEKOTOPOIt TouKe 3HayeHKe 0;
O FBO%DYHKUNS ) = g* sBNSETC HEUeTHON;

o,
e YHK'—'-V'F* y = a* nepecekaet ocb Oy B Touke (0; 1);

o,
*  [50%[byHicums ¥ = a* NPUHUMAET TONbKO MOSIOXKMUTENbHBIE 3HAYEHUS!.

80. Mpwu kaknx 3HaYEeHUSIX X BbIpaXeHuun 4° 6onble 1?

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

81. KopeHb ypaBHeHus 2" /3 =36 paBeH

o 4
(49\)#1 (4\9
82. BbIpaxeHue 2a,rae a - KopeHb ypaBHennsi| | =| |, paBHo
\16)  \7)
9
11
e -11
o -9

2x
83. Haubonblee uenoe 3HauYeHUe X, yaoBneTBoOpsoLWee HepaBeHCTBY 107 <0,1,

paBHO

o -3
e -4
0

He cywectByeT
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84. HaumeHblee uenoe 3HauYeHue X, yaoBneTBOpsAOLEe 27 <
HepaBeHCTBY paBHO

e 0
-1
1

He cywecTByeT
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85. HaumeHbliee uenoe 3HaueHue X, yaoBneTeopsioLlee
HepaBeHCTBY PaBHO

o He cywecTtByet

86. 7 k3 npunBeaeHHbIX HNXe d)yHKLIMﬁ YKaXunTe nokasaTtesibHble:

y=x’

y:\/15x

y=—

o x
e

y=-—

° 3

87. W3 npuBeaeHHbIX HUXe YTBEePXOEHUA BePHbIMU ABNSIOTCA:

0 [50%pyHKUMA Y =a* He NpuHMMaEeT 3HaueHue 0;
O [BO%DYHKUNS ) = g* sBNSETCA YETHOM;

50%[by HiLMs y = a* nepecekaet ocb Oy B Touke (0; 1);

()
[50%{byHicums ¥y =a* NpUHUMAET TOIbKO HEOTPULATE bHbBIE 3HAYEHUSI.

88. Mpwu kaknx 3HaYEeHUSIX X BbIpaXeHUN 5° MeHbLue 1?
o x>0

e x<0
o x>1

o x<l1

89. KopeHb ypaBHeHus /5 /3 = 225paBeH

o 4

90. TMMpowusseneHue KopHen ypaBHeHUs 36° —4-6° —12=0 paBHO

\\29):2 -8x

8x%—29x
91. Cymma KopHel ypaBHEHUS I 21] _f4) paBHa

42<8,
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\4) \21)
o -37
o 37
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93.

(@)

94.

(@)

o

o

95.

(@)

(@)

CymMMma KOpHe# ypaBHEHUst 4* _10-2* +16=0 paBHa

4
BuipaxeHue 0,3+a, raoe a - KOpeHb ypaBHeHUss V4™ = = | paBHO

S

0,7

2,7

Haubonblwee Lenoe 3HayeHue X, yaoBrneTBopsoLee 232 <

HepaBeHCTBY paBHO

2
3
0
He cywecTByeTt

KonuyecTBO HaTypanbHbIX peLleHuii HepaBeHcTBa (0,2)> 7 >0,04 paBHO
1
2
3
HeT oTBeTa
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96. YcraHoBuUTe cooTBeTCTBME MeXAY rpacomKom 'h""-"z"gw, nony4YeHHoOu B
pesynbTaTe nnanfnaznradua rnachuka chvHkiium " A AHANTUTUYECKOUN

e
(8]

4.
Aly=2¥-1B)y=2*1-1
By =2¥ [p=2"%42

Ba

c¢opmynomn:
1

A
2

B
3

r
4

B

97. YcTtaHoBUTE COOTBETCTBMUE Mexay nokKasarteJsibHbIM ypaBHeHUemM " metogom

1) 53%1=072
2y 44—-9-2X+8=24
3) 5x+1 — 5‘X—1 = 24
-I-) 22x+1 — 32x+1 — 32x — 7. 22x
5) 2¥=x+2
ero peLueHus.

1
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INPUBCACHUC K O6H.[CMy OCHOBAHHIO

2
BBEJICHUS HOBOW IIEPEMEHHON

3
BBIHECEHHUE OOIEr0 MHOXKHTEIIS 33 CKOOKH

4
IpyIIIUPOBKA

5

(YHKIIMOHATBHO -rpaguyecKuit

98. YcraHoBUTe cooTBeTCTBME MeXAy rpacdhMKom (hyHKLMU, NOSNYYEHHOW B

—_ X
pesynbTaTe npeobpa3zoBaHus rpacmka pyHkumm Y — 0,5% 4 e& ananuTnueckoii
54324 123458 s43249 123458
2
'3
)
"5

Ao

KN&)&U
*
\quu
¥ >

54324912345 243249123458

S hbR
hhbn

Ay =105% 6)y = 0,5*!

—_ -1 — 1
copmynoim: B)y = O’Sx r)}’ = O,5x+ + 2

1

B
2

r
3

5)
4

A
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99.

1) (0,5)% -4*+1 =471
2) 3%72 3% =72

3) 5% —4:5% =0

-I-) 25X+6 _ 75x+2 _ 25x+3
5) 3¥=vVx+1

ero pelieHus
1

ycTaHoBMTﬂ AAATDATATDIAAO ARAAW AV NMAVA229TAML LULIRA \ll’)aBHeHMeM M MeTvoM

_ 75x+1 =0

MpUBE/ICHNE K 00IIeMy OCHOBAaHHUIO
BbIHECEHHE 00IIIEr0 MHOXKUTES 32 CKOOKHU
BBEJICHUSI HOBOM MEPEMEHHOM
rpyNIMPOBKa

(YHKIIMOHATBHO -TrpaguyecKuii

- - y=2*ny=8.
100. HainguTe abcumnccy TOUYKM NnepeceyeHus rpatmkos (PYHKLNI

e 3

101. Hangure a6cu,uccy TOUKM nepeceyeHns rpadmKos PyHKLMNA

y_(_4_)

2

y'R

102. PewwuTte cuctemy ypaBHeHUM

°* (3;-1)
(3;1)
o (-1;3)

(1;3)

(@)

(@)

- 3*=09;

103. PewwuTe cuctemy ypaBHeHuin

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

o O O

Xx—y =4
I.’5'+"‘+3" = 25.

2%V =4,
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{x +y=-2
104. PewwuTe cuctemy ypaBHeHuiA 6**5Y = 36

(-3;1)
(3;1)
(1;3)
(-1;3)

O

O

O

105. Konu4yecTBO HaTypanbHbIX peLleHun

(0,2)% 733 > 0,04

HepaBeHCTBa paBHO

e 1
2
3
O Het oTBeTa

(@)

O

4*=10-2"4+16=0

106. Cymma KopHel ypaBHeHus paBHa

o 4
-4
10
-10

2—3 _
107. YkaxuTe NnpoMexyToK, coaepKalimMn KOpeHb ypaBHeHUs (0,125)"3=16
e (9;11)
(9;10)
(3;5]
o [0;3]

O

O

— 1+2
108. Ykaxute npomexyToK, coaepxalmnin KOpeHb YpaBHEHUS 750=6"'5 o

° (-1,2)

o [2;3]
(—0;0)

O

o (5;6]

3x2—3x _ 81
109. Ykaxute NnpomexyToK, cogepKalmnin Bce KOPHN ypaBHEHUS -
(—o0;=1)

O
¢ [-1;5)
o [5;7)
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o (9;11)

110. Ykaxute npomexyToK, coaepxaliuin oTpMuaTesnbHbIN KOPEeHb YpaBHEHUs
2
x“—14

\/§ _ \ESx

(—2.51)
(—o0; 7]

(=7;-3]
(—3;—2.6)

. 42x . 45 — 4—3x
111. Ykaxute npomMexyToK, coaepXaliuin KopeHb ypaBHEeHUs
. (moo;—1]

(—0.8;2]

(2;3.5)

[4;10)

(@)

4 1
112. YkaxuTe NpoMexyTOK, Coaepkalyuili KOPeHb ypaBHeHus 2. 32
[-3.5;0)

[0;2)

O

(@)

[3.5;4.5]
o (5;8)

2+x

X
113. Ykaxute npomexyToK, cogepKalmnin Bce KOPHN ypaBHEHUS V5 =5

e} (_13 1)
(—0;—-2)

[—2;2]
[3;5]

O

114. Ykaxute npomexyToK, coaepxaliuin oTpMuaTesbHbIN KOPEeHb YpaBHEHUS

\/§x2—21 _ \/316.::
(—0;—6)

O
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[—4;—2]
° (__2;{))
[—6; —4]

f(x) — 37x+2 _ i
115. Ykaxute npomexyToK, coaepxalmin Hynm yHKLMM 81

o (-7;-3]
o [-2;0]
(0;5)

[6;10]

O

o

116. MycTtb 0 — HaMMeHbWKI KOpeHb ypaBHeHUs! —
3xpt+2

- Hangure

o 4

117. KaKomy NMPOMEXYTKY NPUHaANeXuT npousBegeHne Bcex pa3syiniyHbIX KOpHeI7I

2 2 i1
ypaBHeHUsA 4% -4 =162"

0 (——CIJ;-—-l]
o [2:4)

(10;18)
. LU7]

118. Hampgute cymmy abcumcc o6wmx Touek rpachmkoB PyHKLUNIA
3
1 5\ 2

f(x)=08""2 g =(3)

X

e 15
e 15

y = 516x+10 — 25
119. Ykaxute npomexyToK, coaepxalmin Hynm pyHKLMm

o (-5;-1.7)

(-1;0.7)
(0.3;2)
[3;9]

(@)

(@)
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625% 5% = 2512,

1202x"""=*§ *0 _ Hanbonblumit KopeHb ypaBHeHUs . Hangure
0 —
° 7

121 . KaKomy MPOMEXYTKY NPpUHaANeXuT npon3BegeHne BcexX pa3syimviHbIX KopHeﬁ
3% .32=97

ypaBHeHus

(-3;-1.5]

(-2;-1]

O

O

[0;1.1]
o (4;6]

122. HanguTe npomusBegeHne abcumcc o6LWMNX TOUYEK rPadInKoB hyHKLMI
f(x) = 0.9+ gx)=(2)*

e -0.25

e -0,25

123. YkaxuTe NPOMEXyTOK, CoaepalLun Hynu yHKLUK f(x)=1.7'%% 289
o (-3;-1)

* [-10)

[0;5]

(9;10]

(@)

(@)

124. Nyctb X0 _ hanBonbumii KOpeHb ypaBHeHUs! 12157% = 117, Hangure
;nx +1
30

125. Kakomy npomexyTKy npuHaanexuT npousseneHne BCex pasnuyHbIX KOPHeN

5—1'7'—21'—]'}.' — 251’
ypaBHeHUA

(—wo;—13]

o [-14;-12]
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o [0;12]
o (15;19]

126. HaiiguTe nponsBeaeHne abcumcc o6WMNX ToOUEK rpadMKoB OYHKLNIA
7

10

fx) =144, g =(3) °

14

4
q

W

31l ™

(O] W

127. Ykaxute npoMexyToK, coaepXalinin NofoXNTeNbHbIN KOPEeHb YPaBHEHUSA

(@) "=z
o [-1,;2]
® (2.5;3.5)
o [4;6)
o [6;8]
mx2+10 _3 11%

128. HanpguTe npousseneHne KOpHen ypaBHEHUS

e 10

81-3¥=1

9

129. PewwuTe ypasHeHue

® -6

X L 2x+1 —
130. PewwuTe ypaBHeHue 9 +2-3 7=0

e 0

2% 4+ 2543 = 9
ﬁﬂ};

131. PewwuTe cuctemy ypaBHeHuM { 33y

(0;-2/3)
(0;2/3)
(-2/3;0)
(2/3;0)

O

O

O
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V21 =2y2

132. PewwuTe ypaBHeHue

133. Pewwute ypaBHeHue: 3* =243

134. PewwuTe ypaBHeHue: 7° =343

135. Pewwute ypaBHeHue: 5! +5° =150

136. PewwuTe ypaBHeHue: 5 +5° =750

e 3
c_ 1
137. PewwuTte ypaBHeHue 16
o 4
16¥ = =
2

138. PewuTe ypaBHeHue:

e -0,25

X_ 1
N7 ) =—
139. Pewwute ypaBHeHue: ( ) 343

e -2

(1) "=0,04

140. PewwuTe ypaBHeHue:

e 10

3x—4.4-5x+2 =
141. PemMTeypaBHeHMe:4X 47>%T2=64

e 1,125
e 1.125

(%) =
N 4

142. PewwuTe ypaBHeHue: " 3anuwnTe CyMMy ero KOpHe.

e 0
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e
143. PewuTe ypaBHeHue: (f*'ﬁ,] =0
o O

o 1

o 1n-1

® KOpHEW HeT

144. Pewwute ypaBHeHuMe: 25%=1

e 0
X_AX=DX__
145. PewwuTe ypaBHeHue 6x-3r=2x-1
e 0
2:~:+5y _ 1
4
. \5*¥ =625
146. PewuTe cucremy ypaBHeHM:
o (2;3)
e (1;-3)
o (3;-1)
o (1;,-2)
o (2;1)
17X-16=1772

147. CkonbKo KOpHel nmeeT AaHHOe ypaBHEHMe:
o 1

148. PewmuTe HepaBeHcTBO 2 = 2 .

o X1
o x=1
o x=—1
o x=—1

149. PewwnTe HepaBeHcTo 0.5 = 2

o x=1
o x=1
° A’E—l
o x=—1

150. PewwnTte HepaBeHcTBo 0.5 =2
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o x=1
o x¥=1
o x=—1
o x=—1

151. PewuTe HepaBeHcTBO 2 = 2

o x=1
e x=1
o x=—1

o x=—1

152. PewwmTe HepaBeHcTBO 2 = 2

LA g -
1 x

O
—_— RN
1 E

O
LA AL -
o =1 X
—_— T
1 %

153. Pewnute HepaBeHcTtBo U: 5"

LA AT -
1 x

O
—_— R
1 E

O
LA A -
° -1 X
—W
1 %

O

LA AT T g -
1 X

o
—W
° = X
LA o -
1 o

o
—_— T
1 %

o

=12

137



155. PewmTe HepaBeHCTBO 2 = 2

LA S s
. 1 %
—_— R
o = %
LA -
1 =
(@)
—_— AN e
1 %
O
156. PewwuTe HepaBeHcTBO 2 = 2
LA Sattrg,
o 0 1
g,
. -1
s
@ 1
P AT, e
O |:| 1

157. PewwuTe HepaBeHcTBO 3 1 = 3

T A N
° 2

s
o 3
o s L

2 3

— LA g

0 2 3
—x+3 .

158. PewwwuTte HepaBeHCTBO 3 >3
o (—eor 211U(3; 4o0)
o (3 +WJ
o (—
(@) [25 3J

—x+3 .
159. PewwuTe HepaBeHCTBO 3 >3

O X < 2 nnu X = 3
0 2y 3
o x<2

o X == })
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160. Pewwute HepaBeHCTBO' 0,5=4

o [_2; _mj

[2;

o]
° ( o] —21

x>y

161. PewuTte HepaBeHCTBO -
o [—2i+409)
° [2; ‘|"x‘:J
o (—{:-:::;2]
o (—o0; —2]
162. PewwunTe HepaBeHCTBO 0,54
o [—2it+o0)
o [2itee)

(—e0:2]

(—o0; —2]

v< 4

163. PewuTte HepaBeHCTBO -
o [—2i+00)
o [2; +-o0)
° (—W;EI
o (_m; —2]

164. Pewwurte HepageHcTo 0.5 = 2

o x<= —1

o x=—1

o x=10

o x=10

165. Pewwute HepaBeHcTo 0.5 =2
o x=—1

o x=—1

o x=10

o x=10
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166. PewwuTte HepaBeHCTBO

o x=<-—1
o x=—1
o x=10
o x=10

1
167. PewwuTe HepaBeHCTBO (?‘)

e X i 1
o x=1
%'I.
168. PewuTte HepaBeHCTBO
o x<—1
o x=1
o x=1
%'I.
169. PewwuTe HepaBeHCTBO
o x=1
o x=1
o x=x—1

|,

i | —

IV

o x=—1
o x=1
° Jli-l
o x=—1

1\ 1
3

170. PewuTte HepaBeHCTBO (3

2 =1

.1:'. 1

et

3

|5,
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o x=<1

2
AN
o

172. PewunTe HepaBeHCTBO

v
I
=

X X X X
A A IV

| =

=

o O O
—

2¥<2

173. PewuTte HepaBeHCTBO

X
IA IV IV
I =
[ =

[ ]
x
A
[y

2v>2
174. PewunTe HepaBeHCTBO -

o x=>-1
e x2=>1
o x=<-1
o x=1
37>l
175. PewuTte HepaBeHCTBO 3

o X= 1

1 | =
—
=

|
iad | —

176. PewuTte HepaBeHCTBO

5 r=-1
=1

o

e x=1
x=—1

rlr <1
177. PewwnTe HepaBeHCTBO [*3 3

r=-1
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178.

3" <
PewunTe HepaBeHCTBO

L | =

) IE_].

O

r=1

o X=1

_r -
PewunTe HepaBeHCTBO 2' =1

=¢
=

=1 J

X

PewunTe HepaBeHCTBO 0,5" =2

=1 J
»

jx

(FAN

PewwuTe HepaBeHCTBO
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3 > 1
183. PewwuTe HepaBeHCTBO 3
LU =
o 1 X
QLU
| X
O
PTTITTITITITTTTITIVITITITIINS
° — 1 X
Ly, -
. -1 X

LU, -
R 1 X
QLU
o 1 X
PTTITITTITITTITTTITITITITITT N
5 -1 X
LU -
. -1 X
(5) =
- ==
185. PewwuTe HepaBeHCTBO 3 3
LAl g, -
R | X
PITTTTITTHTTHTITTITITHTTITT S
. | X
TTITITTITTTITTIIITITITITIINS
o — 1 X
Ly, P
. -1 X
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1
186. PewwuTe HepaBeHCTBO 3
Ll e, o~
o 1 X
QLU
1 X
O
QAL
o -1 X
Ly, -
. -1 X
.21-x
187. PewwuTe HepaBeHCTBO 82 >4
¢ (-m;2)
o (0; +o)
o [2; +o)
o (—;6)

I+x
1o
188. PewuTe HepaBeHcTBO 25 5 .

(—o0;-5]
[-1; +oo)
[=5; +e0)

(—o00; 1]

32+l +1<4-3%

189. PewuTe HepaBeHcTBO
e (-1,0)
o [-1;0)
o (-1,;0]
o [-1,;0]

190. PewwuTe HepaBeHCTBO: 23+* <8

® x<7/3
o x>7/3
o x=7/3
o x<7/3
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191. Pewwute HepaBeHcTBO: 0,57 ! >1

x<1/2
x>1/2
x=>1/2
x<1/2

o O O

192. PewwwnTte HepaBeHCTBO 2-2%—-7-10%+5-5% <0

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

_ 93x-6
193. HainguTe o6nacTb 3HaYeHUA PYHKLUN y=12

(—oo; +oo)

(0; +eo)

O

[—6; +co)
(6; +oo)

194. PewwuTe HepaBeHCTBO o/
o [-23]
o (~oi-2]
o [3:+0)
o (oo-2]u[3540)
3:{2 < 356

195. PelwuTe HepaBeHCTBO
o (—oo;—2)u(3;+oo)

o (-oi-2)

o (i)

° (_2;3)

196. HainguTe HanGonbluee Lenoe pelweHne HepaBeHCcTBa (3

1)2-5" —1=0
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197. HaiauTe HaMmeHbLlIee Lenoe pelleHne HepaBeHCTBa

198. Kakas chyHKUMA iBNsieTCA Bo3pacTalowen?

(@)

y=0.2%
y=3*
y=(5/6)*
y=2

199. Kakas cyHKkumun sBnseTca y6biBalowen?

(@)

(@)

(@)

y=0.27%
y=3"
y=(5/6)*

y=22*%

(&) -1=0

200. 3akoHuuTe NpeanoxeHue: YpaBHeHWe, coaepKallee nepemMeHHyo B
ypaBHeHueMm.

nokKa3aTterne cteneHn, Ha3biBaeTcA

MOKa3aTeJIbHbIM

NnoKasaTesibHoe

201. PewwuTe cuctemy ypaBHeHuUi

BblpaxeHus 2*7Y

16

Z X

5 =32

9*.-27¥ =27,

B oTBeT 3anuwiuTe 3HaUYeHue

x—1
202. B Kakmx KOOpPAMHATHLIX YeTBEPTAX NeXuT rpacduk yHkunmn ¥V = 3"

o

o

O

IVnlIll
IVnli

Inlil
IT v III

203. PewwuTe cuctemy ypaBHeHuUI

BblpaxeHusa 33X~V

9

3)’
‘_; = 27.

32%-2Y = 16.

B oTBeT 3anuwmnTe 3HaYeHue
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5% —5¥ =100,

1% x—-1 5"-_1 =
204 +°°|.ume CMCTeMy ypaBHeHun B T 5 30. B orBeT 3anuwKTE 3HaYEHME
x+y

4.3.3. Jlorapudmel. Jlorapupmuuyeckast pyHkuus

1. Kakoe u3 cooTHOLEHMI COOTBETCTBYET onpeaeneHuto norapugpma?

o logpx=as<a*=>b

o logabzxﬁ)axzb

alngab = b )

BO3BeAEHMNE B CTeNeHb Jorapmdma

2. Kak Ha3bIBaeTcs paBeHCTBO.

norapudm cteneHu

® OCHOBHOE norapmd)MmquKoe TOXAECTBO

3. Kakoe yTBepxaeHue cnpaBeanveo Ans Yucen a u b, NpucyTCTBYIOWNX B
copmynax ansi BbluncrieHnsa norapudpmon ?

o b>0; a>0uma¥ 1
o @0;b>0mnb=1 |

b#1;a>0una* 1

4. Kaknmu ceoncTeammu obnagatot norapmpmbi?

O norapudm cyMMbl, norapudM pasHOCTH

® jorapudM npousseaeHus, norapudmM YacTHOro, norapngm creneHu

O npowusBeaeHue norapndmMoBs, YacTHoe norapmdmMos

5. Kakon norapucm HasbIiBalOT HaTypanbHbIM?

® jnorapudm no ocHoBaHuiw e=2,71
norapudmM, B OCHOBaAHMW KOTOPOIrO I€XUT HaTypasibHOE YMCOo
norapumM, KOTOpbIi paBeH HaTypalbHOMY YMCNy

6. Bbluncnute: 28058

e -3
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logy3 0,1+ 10g;30,9

7. BbluucnuTe:

e 2

8. Buiuncnure: 1086 37 — logs 222
1
0,5

e -]

1
-log, 64
9. Bbluucnure: 2 52

e 3

10. Mpwm Kaknx 3HAYEHMUAX X U y BEePHO paBeHCTBO: Ig(-x-y) =g (-x) +Ilgy ?
o x>0,y >0

o x>0,y <0

® x<0,y>0

log,»5 ulogy,7

11. CpasHuTe BbipaxeHus:

10g12 5 > logll 7

O

log, 5 < logy,7

log;,5 =logy;7

12. Pacnonoxwre uucna B nopsake y6uisanus: a— 1083 5; b=log, 5; c=1
o b>a>c

® a>b>c

o c>b>a

13. Bbluucnure: log, 2°+(log; 2)° +log,s 2
o 4,2

o 4,3

4+

o 3

1

lo log, 12 —
14. Bbluucnure: 82(1084 log3 4

)

e 0
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z 2ab
15. TMponorapucdmupyinte no ocHosaHuio 10 BbipaxeHue: = =

log;o A= 2+(logypa+logyg b) -logyg x-logypy
lg A=2+(lga+lgb)—(lgx+Igy)

lg A=lg2+Iga+lgb-lgx-lgy

log, b =x ©a*=>b?
16 Kakoe noHsiTue cooTBeTCTBYET COOTHOLUEHUIo -

O OCHOBHOE J'IOFapVICbMVIl-IGCKOG TOXAECTBO

O norapudmMmnyeckas GyHKUNUSA

® onpegesieHne norapudma

log, b™ =mlog,b ?

17. Kak Ha3blBaeTcsi paBeHCTBO:

O BO3BEAEHMUE J'IOFapVIdI)Ma B CTEMNEHb

® jforapudmM cTeneHwu

o dopMyna NOHMXEHNSA CTENEHN

18. Kakumwu cBoiicTBamu He o6nagaloT norapupmbi?

O norapudm npousBeneHns, norapugm 4acTHOro
O norapudm cTeneHu

® jorapudM CyMMbl, orapndM pasHOCTH

19. Kakoe o603HauYeHMe MMeeT HaTypanbHbIi norapum?

o l0g.x=Inx

o Ing.x =logx

log,e =Inx

20. Kakue 3HayeHUsi MOXeT NPUHMMaTL OCHOBaHue norapudpma?
O<a<luna>l

5 O<a <lwuwa>l

e 0O<acklwua>l
21. Bbluucnure: logg 25 16
° -2

log; 2 — log; 486

22. Bbluucnure:
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3
=+
23. Bebluucnure: logo 15+ 10806 0,72

e 3

0,5 logi 256
4

24. Bbluucnure:
o 0,2

o 2

e -2

25. Bo ckonbko pa3 norapuMbl YMCen No OCHOBaHUIO 2 Gonblue norapudmMos

3TUX XKe Yncen nNno ocHoBaHuto 16?
o 2
e 4
o 8

26. CpaBHUTe BbIpaXeHUs: log, 80 u log; 50

logo 80 = log, 50

logy 80 < log, 50
logo 80 > log, 50

27. HanauTte paBHble cpeay AaHHbLIX BbIpaXeHWN:

log, 6+ log,3; log,51 —1log,3; 2+log,4,5

log, 6+log,3 u log,51 —log, 3
log, 51 —log, 3 v 2+log, 4,5

log, 6 + log, 3 n2+log, 4,5

[}
28. BuiuncnuTe: log, 33-210g,, 8 + log,5 5 +logs;, 6

o 0,1
o 10
o 1
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logp 18 logp 9

29. Bbluncnute: 108362  log722

o 2

30. Hawnaute uncno A no ero norapudgmy:
log,A =3log,2-2log,3 + log, 0,125

o 9
1
e Y
o 0,9
31. TNorapudmom uncna b no ocHoBsaHmio a, rae a0, a1

Ha3blBaeTcsA NokasaTeslb CTeneHu, B KOTOPYIO HaAo BO3BECTU OCHOBaHMe a,
4YTOObI NONY4YUTL YKcno b.

® [O0JI0OXKUTEIBHOIO

32. Jlorapudmom nonoxutenbHoro yncna b no ocHoBaHuIo a, rae a>0, a=1
Ha3blBaeTCsA Nokasartesnb , B KOTOPYIO HaJ0 BO3BECTU
OCHOBaHue a, YToObl NONy4YnTb Yncno b.

® CTeneHu

® (CTeneHb

33. IorapudcdmMom nonoxutenbLHOro uncna b no ocHoBaHuo a, rpe >0, a=1
Ha3blBaeTCA NoKasaTesib CTENEeHU, B KOTOPYIO Halo BO3BECTU

4YTOObI NONY4YUTHL YMcno b.

® OCHOBaHue

® OCHOBaHUA

34. TNorapudpm npoussegeHus — aTo norapnugmos.
® cyMMa
35. TNorapudgm yacTHOro — 3TO norapucpmos.

® pa3HOCTb

36. Jlorapudm, ocHoBaHue KoToporo pasHo 10 Ha3bIBaeTcs

® eCATUYHbIM

® 1eCATUYHBIN

37. Iorapudm, ocHoBaHMWE KOTOPOro pasnoezz,? HasblBaeTcA

® HaTypasibHbIM

151



® HaTypasbHbIN

38. Haingute sHaueHue BbipaxeHus logs 2 +1ogs 4,5
o -2

o 2

o logs65

o 9

39. YnpocTuTe BbipaxeHue D llog: 6

e 12
8
24
7

40. Bobiuucnure (2log,10-log,25) log 36

o 0
o 2logz5

o 2
e 4

o 2—-log; 18
41. Hawngute 3HaYeHue BbIpaXeHUs 3778 .

e 0.5
e 05

42. HaitouTe 3HavyeHue BbipaxeHus 36°%° + 107784 4 gloas ®

e 99

3 3 2
43. Bbluucnurte 3Ha4yeHue BbIpaXeHUsi 2 log 6— log 4 + 5log

o 4

1
log 9 —log 4
e

44. BbluucnuTte 3Ha4YeHUEe BbIpaXeHUsi . 495
e 10
45. Yemy paBHo!09a b +log, c?

log. (b +c)

O
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+16-5 ’
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b

log.—

5 c
log. (b - c)

46. HaitguTe ob6nacTn onpenenenus dyHkumm Y logz (x - 2).
o (0;:)
o (2;+x)
o (-51)
L (-4 o)
47. Pewwute ypa|3|-|e|-|1/|e|c'gz x=-2

4

2

1
. -

4
o -4

48. Peuwwute ypaBHeHMeIUg3 (x+2)=1

o 1
49. PelwuTe HepaBEHCTBO lgx>1
° x =10
x<10
o x=»1
o x>0

x +3)<1.

50. Kakoe n3 mHoXecTB siBNnsieTcs peweHunemM HepaBeHCTBa Iogz (

(-om;-1)

o (romt )
o (-1;+x)
., (-13)

o -3:-1)

51. HasoeuTe o6nacTb onpeaenexus dpyHkummY — logo.s (x + 3).
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(-6; + )

° ('5; + 00)
o (-;5)
o (-9;-5)

52. PelwuTe ypaBHeHue logs x = 2.

® 36

logs (x -3) = 2.

53. PewwuTte ypaBHeHue

e 28

54. Kakoe 13 MHOXeCTB SIBNSIETCA pelleHneM HepaBeHCTBa

o (5 +x)

o (-=:5)
o (1;+x)
(- ;1)

(@)

55. HawmawuTte 3HauyeHue BbIpaxeHus log216 + log,2
o} 4

e 5§
o 6
o 4,5

56. HaiiguTe sHauenme soipaxenns 1091236 + logq24.

e 2
o 12
o O
o 40
. log,7 - log, l,
57. HanguTte 3HauYeHMe BbipaXeHUs 16" :
o 3
o 4
o 1
o 16

27
. log;— ,ecnulog; a=0,5
58. HaiaguTte 3HauyeHMne BbipaxeHus i :

logz (x -1) = 2.

155



o 2,75

o Hogy s 3
59 HaVIp,VITe 3Ha4YeHune BbipaXeHus 0.5 e

60. Hanmaute 3HauyeHUe BbipaXeHUsA logo.39 — 2logo.310 .

e 2
o 1
o -2
o 90

9

log;; ——log;,9
61. HanauTe 3HaYeHUe BbIpaXKEHUS B1274, ™ 08127,

62. OnpenenuTb BepHOE paBEHCTBO:

o logs24 —log:8=16

logs15 + logs3 = logs5

logs5° =2

o l0g216°=8

63. OnpenenuTb BepHOE PaBEHCTBO:
3log,4 = log, (4+3)

o 3logs3=log,27

o logs27=4
log,2°=8
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. log:6 +log: 2
64. HanauTe 3HaYeHUe BbIpaXKEHUS o

o 2
e 1

o 4
o 12

_1 2
lg X—E|gg—§|98

65. HawmauTte uucno x, ecnu

| e

|

B | W

Ig x=I1g12 +1g15-1g18

66. HawnauTe uncno x, ecnu

o 1
o 0,1

MW

(@]

67. HaﬁAMTe Yyucno X, ecnum |Ogs X= 3'096 2+ 0,5'096 25 - 2'096 3

o 360
o 46
o) 6

40
e 7

1g8 + 1g18

68. Bbluucnurb 8% *183 ;
e 2
o lgi12
o 3
o 10

1
69. Bblqucnmblog1255 —log; ; +109250,2
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0 i
o -2

11
e 6

| 6-1.5
70. Bbluucnutb 9'o9;

o 3
3

o 2

o 1,5

o 6

71.  Bemmcnus 2°%° +10972 - logr14

e 2

o 7

o, 2+2log;2

o 3

log20,04 + 2log,5

72. YnpocTuTb BbipaxeHune

e (0
o 3
o —1
o 10
1+log, 3
73. YnpocTuTe BblpaxeHue 2571094
e 225
o 125
o 625
o 25

+
74. Ynpoctute Bbipaxenue: 6°9502 10915
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e 25
o 15

75. Kakomy npomeXxyTKy NpUHAAMNEXUT KOPeHb YpaBHEeHUSA
log,(2x — 20) = log- 4

(- o=;3)
(-=;12)

° (11; 14)
[0;2]

76. HaiguTe obnacts onpenenenus dyHkuun 18(x +7)
(-7;0)
[-7; +o°)
o (7;+e0)
o (-7;+00)
77. Kakasa pyHKUMs sBnsieTcsa y6bisarowen?
y =logs x

y=logiox
e) 3

o V=1081.3X
° y =logggx

78. Kakomy npomexyTKy NpUHaANeXUT KOPeHb YpaBHEeHUs
log,(x — 10) = log, 3.

o (-==:8)

o (12;+0e2]

o (11;13)

o [15/18]

79. HanauTte o6nacTb onpeaeneHusi pyHKLUUN Ig(x —4)
[ 4; +o°]

o (-4;+eo)

o (0;4)
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o (4;+0)
80. Kakas dyHKUMA AiBNSieTCA Bo3pacTalowen?
y = 10805 X

v =logix

o V=logysx

y =logax

O 5

81. YkaxuTe npomexyTok, KOTOPOMY NPUHAANEXUT KOPEHb YPaBHEHUS
log->(x —1)°=6

e (0;6)
o [-6;0)
o [18;26]
o (26; 30)

-x7) = 2x(x+1)).
82. Haiigute cymmy KopHeit ypaBHeHUs logs(1-x")=logs(2x(x+1))

o 2
3
1
* 3
1
o #
o 4

83. PewuTte HepaBeHCTBO logo.2s (2 =0,5x) > -1.

o (-4;0)
(-4; +ac)

o

o {-0’3}—4}

® (-4;4)

log; (1 -0,5x)<-1.
84. PewwuTe HepaBeHCTBO 2

o (5-2)
o (25 40)
(-90;-2]
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[-2; +o)

85. PewwuTe HepaBeHCTBO
(-o0; -4)
(-4; +)
o (-0;-4]
(4; +=)

86. padimk Kakoii hyHKUMM N306pakeH Ha PUCYHKe?

Y

Pl.

y = logs(x — 1)
y =logs(x + 1)
y =log;(1 — x)

O

y = logs(x — 2)
87. Kakas pyHKkums saiBnsietcs y6biBarowen?
—YX
o V72
_ y=loguisx
. VY=logosx
o y=logsx

2

88. YkaxuTe npomexyTOK, KOTOPOMY NPUHAANEXUT KOPEHb YPaBHEHUSA
logo.3(13+2x)=logp 3 (1-x).

o (0;1)

o (-2;0)

e (-6;-2)
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o (1;3)

Sv-6)=2]ox.
89. Hawnaute cyMMy KopHel ypaBHeHUSA Ig(5x-6)=2Igx

o O O

12

90. PewwuTte HepaBeHCTBO logo s5(1-0,5x) =-3.

(-oe; 2)
o [-14; 2]

°* (-14;2)
{-14; +=)

5 5 logs (5 —2x) < 1.
91. HaihguTe YMcno UenbIX peleHnin HepaBeHCTBa

A W N

-

ol N | | Ik

92. TI'padmk Kakoi (hyHKLMM M306paXKeH Ha pUCYHKEe?

Ty
Ry

o y=log, x
o y=logy,x
o y=log x

2

93. Kakas pyHKkuMs sBnsietTcs y6biBarowen?
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y=0,2"

S log11x
o ¥=- logo, s x
o y=logsx

4

94. YkaxuTe NPOMEXyTOK, coaepXalimii KOpeHb YypaBHEeHUs
log.13 —log,(x —2) =log, 2

o [1;8]

o [-3;0)

e (0.5;8.5]

o (9;10.5]

95. YkaxuTe NpoMexyTOK, CoAepXKalluii OTpULaTENbHBI KOPeHb YpaBHEHUS
lg(x* —x) = 1g(10 + 2x)
o (-10;-5]
e (-3;-1]
o [-1.5;-1]
o (-1;0)
log, x + logg x = 3
96. Haigute cymMmMy KopHeln ypaBHeHUs1 2 83 89

e 3

97. Kakomy npomexyTKy NpuMHaanexuT nponsseaeHne KopHein ypaBHeHUs
lg(x* —4x +10) = lg(14x — x* — 30)

o (-40;-20]

o (-20;0)

® [19;20]

o (40;60)

98. YkaxuTe NpoMeXyTOK, coaepKalimnit BCe KOPHN ypaBHEHUS logy(x* — 1) =1

(—e0;—3)
[-2:2]
(0;2]
|4; 10|

163



lg(x* —x+14) = 1g(2 — 9x)

o (—oo—2]

o [=2-1]

., [-10)
(—co; —6]

Zlt:)gz x+log,x =4
100. HamguTe cymmy KOpHeln ypaBHeHus -

e 2

101. Ykaxute npoMexyToK, coaepXaliuin KopeHb ypaBHEeHUs

log,(5 — 6x) =log,5+1og, 6

(-5;-4]
(-3;-1)
(-1;1)
(2;16]

o

(@)

(@)

2 _ a4y —
102. YkaxuTe NPOMEXYTOK, COAEPXKaLLUMIl BCe KOPHM ypaBHenus 1083 (X" —4) =1

[-3;3]
(0;3.1]
(-3;0)
[5;8)

O

(@)

O

103. YkaxuTe npomMexyTok, coaepkalyuii oTpULaTeNbHbIN KOPEHb YpaBHEHUS
log,(x%* — x) = logy(3 — 3x)

o =21

° [—9;—3]
o |—11;—10]
o [—uo;=T)

104. Nycte *0 — HanGoNbWMI KOPeHb ypaBHeHUA lg(2x* = 5x) = 1g(15x — 42).

1
y 7 =X
Hangure 7

O O e
0 N O
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o 17

105. Ykaxute NnpomexyToK, coaepXalmnin KOpeHb YpaBHEHUS
log,q(4 — 3x) = log,o3 +10g,9 4

o (=8-6)
o [—3;-2]
. (1;0)

[5:9]

(@)

2 _g)—
106. YkaxuTe NpoMexyTOK, CoaepKalumin Bce KOPHU YpaBHEHUSA log,(x" -9) =1

o [—44]
o (63|
o 10:5]

o (20;21]

In(x* +2x) =In(12 — 2x)

107. HanguTe HanGonNbLIMI KOPEHb YPaBHEHUS
o 6

-2
o 2
o -6
108. Myctb *° — HauMeHbLWKI KOpeHb ypaBHEHUS

lg(3x2 -P%xﬂ + 5 lg(xz - 12x)'Hal7l,qVITe
e 3

109. HanpguTe npousseaeHne abcumcc BCex o6LMX TOUEK rpachmKoB hyHKUMIA
f(x) =log,(x* + 3x), g(x) =log,(8 + x)

O
o

110. YkaxuTe NpoMeXyTOK, COAepKaLLuii KOPeHb YPaBHEHUS
logy13(5 —8x) =log; 135 +10g,33

o (-10;-7)

e [-3;-1]
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o [-1;1]
o (2;20)

111. Ykaxute npomexyToK, cogepKalmnin Bce KOPHN ypaBHEHUS
logy,(x* +3x) =—1

o (—6:3]
o (—15;-10)

o (48]
(10;+00)

112. YkaxuTe npomexyToK, coaepXalunili HAMMEeHbLLINIA KOPEeHb YPaBHEHUSA
logg(x* — x) = logg(x + 8)

[—oo;—4]
o -4
o [4:6]

(10;18)

2 _ 2
113. MycTb *° — HanGonbLKI KOPEeHb YPaBHEHUA lg(3x" +12) = Ig(x* — 10x).

1
Hangute 1 3%
e 3

114. Ykaxute npomMexyToK, coaepXaliuin KopeHb ypaBHEeHUs

log,(3x) +log,2 =log-, 6
(—o0;—4)

(—1.5;0)

10;2.1]

(5;7]

2 —
115. YkaxuTe NnpoMexyTOK, coaepXalumii Bce KopHM ypaeHeHus1086(x™ +5x) =1

[-6;2)
(-10;-6]
[1;6]
[0;5)

(@)

O

O

116. HanauTe HauMeHbLMIA KopeHb ypasHeHus (10X — x%) = In(12 — 4x + x?)
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-1
-6
117. HanpguTe npousseaeHne abcumcc BCex o6LWMX ToUeK rpacdmkoB hyHKUMIA
f(x)=1g(x* —=3x), g(x) =1g(3x+7)
o -7
8

3
0

118. YkaxuTe NPOMEXyTOK, coaepxkalLmit Hynu dyHkuun /(*) = 108s(
o [3;4]

o (-2;1]

* [2;3)

o [-4;-1)

119. HanpguTe npousseaeHne abcumcc o6LWMX ToUYEK rpacpuKoB hyHKUMIA
f(x)=In(x*—2x+10)-, g(x)=1In(20x — x* - 10)

e 10
o 11
12
14

ra { —
120. PewwTe ypaBHeHue 10, 549 = 2.Ecnu ypaBHeHne umeet Gonee ogHoro
KOPHSI, B OTBETE YKaXUTE MEHbLUMIN U3 HUX.

e 12

121. HamauTte KopeHb ypaBHeHus 1022(5x —7) —log, 5 = log, 21.
o 224
e 224
1
log; x =log, 18—_log,16+21l0gs5
122. PewwuTe ypaBHeHue: 4

e 225

1
log, x=2log73+log, 6—_log7 9
123. PelwuTe ypaBHeHMe: 2

e 18

(4-x)2)—logz2x
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124. Haigure x: 1083¥=0

e 1

125. Haiigurte x: 10g7x=1

e 7

2 _
126. PeluuTe ypaBHeHue loggs X" =3logg 71

e -1;1
o O
o 0,7
o 1

127. Ykaxute npoMexyToK, KOTOPOMY NPUHAANEXNT KOPEeHb YPaBHEHUS:
4log;(x —5) = log;16

o [-3;3)

o [3;6)

* [6;8)

o [8;12)

128. Pewnre ypasHennel08s Xt108s3=logs 12

° 4
129. Pewwute ypaeHenne 1087 ¥+l0g; 6=log; 18
o 3

130. PewmuTe HepaBeHcTBO 1022 X = |

—Wi—h
0 2 x

(@)

131. PewwuTe HepaBeHcTBO 102 ¥ = —1
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o

2 x
O
—WEEMMME&_
1 x
2

(@)

134. PewwuTe HepaBeHcTBO 102X = 0

LA, A
o) 0 1

LA,
o) -1

A
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O

135. Pewute HepaBeHcTBO 1023X = 1

T N
5
O £
AR
° 3
Miﬁ'("j {m-_
O 2 3
— YL, e
2 3
O

136. PewwuTe HepaBeHcTBO 1023 X = 1
0 (_m; 2;1 I {(3; —|—mj

o [3: +oo)
o (=00 2)
o (2:3)

137. PewwuTe HepaBeHcTBO 10Z3X = |
o X<2uma=3

o 2<Cx<3

o x=2

e Yt =3

138. PewwuTe HepaBeHcTBO 10Z2 X = |

U"—AI"&_;
o) s
o X =2
Ji_.-*;
o) s

o ” A 2

139. PewmuTe HepaBeHcTBO 10224 = —1

1
U"&l"&_;
O vl
o X =2
. ,x_.-*E

e) {] -',':_'_ X {._ 2
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140. PewwuTe HepaBeHcTBO 10Z> X < |

S 0= x < E
o A= 2
]
5 b E
o <wx<2
141. PewwuTe HepaBeHcTBO 10€: X << —1
1
. I E
o X = 2
]
o Y73
o O<=x<?2
142. Pewwute HepaBeHcTBO 1083 X << —1
o (3;+oco)
(053)

()
&

143. PewwuTe HepaBeHcTBO 1023 X = 1

o (3i+400)
o (053)

g
o

144. Pewwute HepaBeHcTBO 1023 X < |
o [(3i+4w)
° (U;SJ

 (5+)
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o

145. PewwuTe HepaBeHcTBO 10234 = — |
o f3;—mj
(0:3)

()
03

146. PewwuTte HepaBeHCTBO logy sx =1

(@)

147. PewuTe HepaBEHCTBO logg sx < —1

[ ] l— e

148. PewwuTte HepaBeHCTBO logg sx = —1

A A ATl
0 2 x

N
%

It |
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AR TR T . e

0 1 =

o 2
—_— RN gy
2 X

O

logpsx <1

149. PewwuTe HepaBeHCTBO

A A A

0 2 x
O
g
1 x
° 2
AR A o ey
0 1 =
© 2
—_— R e
o 2 X

150. PewuTe HepaBeHcTBO 10g> X = 0
o D=x=<1

o D=x=1

o x=1

o x=1

151. Pewute HepaBeHcTBO 10€ X = ()

o XZ
e) .1'“-"1

152. PewuTe HepaBEHCTBO logy sx =0

o D=x=<1
o D=x=1
o x=1
o x=1

153. PewwuTte HepaBeHCTBO loggsx >0

o D=x=1

o 0

A

X =]
r =1

he
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O

154. PewwuTe HepaBeHcTBO 10Z5Y = |

(@)

O

0 0=x<5

155. PewwuTe HepaBeHcTBO 1085 < —1

(@)

(@)

156. PewwuTe HepaBeHcTBO 10Z5) <

(@)

(@)

(@)

157. Haitaute o6nacTk onpeaeneHns yHKUMK: log, ,(2x + 4)

0]

o)

(@)

158. Hainpute o6nacTb onpeaenenns dyHKUNK: |60 (3 6x)

r=1

0<x<—
5

X =

X =

0<x< -
5

X5

X =

O0<x<5

X>-2

X>2

X=5

x<5

x<1/2
x>1/2
x=1/2
x<1/2

h| — W

h| —
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159. PewwuTte HepaBeHCTBO logoz x >logo2 0,2

(- 2=;0.2)
(0,2;+e°)
o (0;0,2)
(0;1)

O

2
160. PewuTe HepaBEHCTBO loge x >loge X

(0;+e2)
(1;+e2)

(@)

(-e2;0)U(1;+20)

(@)

o (0;1)
161. Ykaxute HaumeHbLUee Lilenoe peleHne HepaBeHCcTBa

logos (x*—1)2logg, 8

e -3

162. Ykaxute KkonuuectBo HaT¥paanblx ynucern, KOTopble SABAAIOTCA
peleHnaAMm Hii%kafli“?.” x

o 1

163. YkaxuTe KONUYECTBO LeNbIX YUCEN, BXOAALWMX B 06nacTb onpeaeneHus

chyHKLM y =logg ( 1090,9(2?5 — xz)

e 0

164. PewwuTe HepaBel-ICTBoh:'g['-3 x >logo3 0,3

(- ==;0.3)
(0,3;+==]

O
o (0;1)
(0,0,3]

2
165. PewuTte HepaBeHCTBO logy x* >logg x
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(0;+°o)
(1;+°°)
(-o2;0)u(1;+o)
(0;1)

(@)

(@)

2 _
166. YkaxuTe HauGonbLuee Lenoe pelueHne Hepasenctaal 2901 (X° — 1)zlogo, 8

e 1

167. YkaxmTe KONMUYECTBO LiefbIX YNUCeN, BXOAAWMX B 06nacTb onpeaeneHns
cyHkumnY = logs (logyz(2x — x*)

e 0
logs(0,25x+2) = -1
168. PewuTe HepaBeHCTBO: 3
(=09 =5]
O
. (-8 —5]
[-5; +o0)
o (=8;+x)
y = log1x*
169. HanguTte mHOXecTBO 3HaYeHUN (PyHKUUMN: 5
° (:_m; +D¢'}]|
o (=9 5)
o (5; +w0)
(25; +)
O
2
6 log;a = —.
170. HainpguTe 3HaYeHMe BbIpaXKeHUs log,, (ab ) ecnm b 7
e 22
7.6 log, a = —.
171. Hanpgute 3HaueHue BbIpaXeHUs log,(a’b ) ecnu b 7

e 14
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172. HanaguTe 3HaueHMe BblpaXeHUs lag“{.:f’b'ﬂ"], ecnm log,a = 17
e 23

3
173. HanpauTe 3HaYeHMWe BblpaXeHUs mgﬁr{ﬂjbil ecnu log; a = 17
e 22

1
174. HanauTe 3HauyeHue BbIpaXKeHUA 1Gg”{_{fh?j’ ecnu logy a = 18
e 39

5
175. HaiiguTe 3HaYeHWe BbIpaXeHUA ]Ogﬂ{aﬁbj:], ecnm log, a = 11
o 17

1

176. HaiauTe 3HaYeHUe BbipaXKeHUs lug”{asz, ecnu log = 8
o 17
177. HanguTe norapudm no ocHoBaHuio 4 uncna 64
e 3
178. HanpguTe norapudm no ocHoBaHuIo 5 uncna 625
o 4
179. Haiigure cymmy 109122 1 l0g1272
o 2
180. Yemy paBHa pasHOCTb logs75 u logs3 5
e 2
181. Yemy paeHo uactHoe 10938 W logs2,
e 3
182. Yemy pasHo uactHoe 109427 1 10943 -
e 3
183. Buiumcnure: 57 2°95%
e (0,04

| &
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logs 2 + logs =
184. YnpocTuTe BbipaxeHne: J° 3 953

e 3

2
185. HaiiguTte 3HaueHue BoipaxeHus: (09 b7, ecnu log,a = 14

o 49

log,240 log,15

5 + log, 64
186. HampauTe 3HaueHMe BblpaxeHus 093752  logeoZ

° 2

187. HawnguTe cymmy kopHel ypaBHeHus [0902X = 10952 +10gs50,2

e 25

logy 135 _ logy405
188. HaiauTe 3HauyeHue BblpaxeHUs !eg1s3  loass

+ logy27
o 45
189. Yemy paBHa pasHocCTb logs75 nlogs25,

e 1

l0go.416 M 2Iogo_410'?

190. Yemy paBHa pasHOCTb

e 2
0 L 1 7:1 5
— ,ecnu log, m =7; log, n=
191. HawnguTte 82 n 8 82
o 2

m
192. Hangute log; 4 SEM log, m=3;log, n=7

e 6

193. Haumaure 3 logs( Vb )*, ecnu logsb=-3

e -2
2 log, d?, ecnu log, d=-7
194. Haitgure 14 '

e -3

logs 6 ulog 16

195. Bbiuncnurte npousBepeHune
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14(% logg 8— logG%)
196. YnpoctuTe BbipaxeHue

e 14

logz 135 ulogs 5

197. Hanpute pasHoCTb

e 3

198. HawnauTe pasHocTb logo39u2logg310

o 2

199. Beiuncnure 1082(M - n), ecnn log, m=9;log, n=5
e 14

logs —, ecnn logs; m =13; logz n =7
200. Bbluucnure 9n
e 4

201. Bbluncnute é logs (Vb )®, ecnu logs b = -2

e -1,2

3 _1

202. Bbiuncnute 4 loge(m) 3,ecnnlogg m=4
e 1

1

2log 5
203. BblqwchTezs F81

e 31

13, 110.5 logq 14
- Z

204. Bbluucnure

e 35

log, 192 ulog, 3

205. HamaguTte pasHocTb

® 6

206. Hangute pasHocTb l0go,4 64 u3logo, 10
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log, =~ log, m=7;log, n =4,
207. Hangwurte 82 no S6 82 ; 1082 :

e 3
lng E, ecrin lng m =3; logz n=7
208. Hamaute 8n
o -7
7
209. Bbluucnurte 7 10g4 \/E’ ecnu 1084 b=5
e 5

3

| A 9z | 1
210. Buiumcnute s oF () ecnmlogym=-2

o -1

log110 u lglé
211. HawnpwuTe npousBeaeHue z
° 4

1-0,51 11
212 yppocTuTe BbipaxeHue 25 > 1085
o 2,5

22
o 11
5
. ‘11
o -2

10g0,3 27 n 310g0’3 10

213. HamaguTte pasHoCTb

e 3

214. HaiiguTe log>(m - n),ecnu log, m=15; log, n =6

o 21
log.: —, ecnn log, m =5; log, n =7
215. Hanpgure &3 27n’ 83 ; 1083

e -5
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2

9
216. Haitgute 27 logs (;) vecnm loge n=-3

o 2

217. Hanagwute 050410g11 (tS), ecnu 10811 t=-5

o -1

1
2> log7 9-log; 6
218. YnpocTuTe BhbIpaxeHue: (7%)z

o 49
o -1
1
o 49
1
o 4

1-0,5 log, 14
219. YnpocTtuTe BbipaxeHue 49 ’

e 35

219823 + log, 2 -log, 14
220. YnpocTuTe BbipaXeHue &7 &7

e 7

221. YpaBHeHue, cogepxaluee NepeMeHHYIo nog 3HaKom fiorapuma, HasbIBaeTCs

ypaBHeHueM.
® norapudmMmmyecknm
222. Yto0 13 3TOro BepHoO?
3 < log, 25 < 4
© 1< logy25 < 2

2 <logy25 < 3
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223 RLIARANIATA NUAVILLAY LA FATANAR uonﬁnn)KeH rpaq)v“( (pyHKuMVl .“ = 1()g 3 X.

= log, , x.

224. BbiGepute pMCYHOK, Ha KOTOPOM M306paxeH rpadIuk PyHKLUN D4

o O O
A W N -
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y=log,.x.

228 RuLiRanuTa pra fpniieTRA dhvariiay -
1. OyHKUMA HE UMEeeT TOYEK IKCTPeMyMa

(—0; +0)
QYHKUMR BO3pPAacTaeT Ha NPOMEKYTKe

2
3. DyHKUMA ONpeaeneHa Ha BCen YUCNOBOW OCK
4

MHomecTeo 3Hauenuit pyrkumn (0 )
5. ®yHKUMA BO3PACTaeT Ha NPOMENYTKE (0; +)
6. DYHKUMA UMEET TOUKK IKCTPEMYMa
7. MHOXEeCTBO 3HaYeHmit GyHKUMK (~o0; +00)
(=o0; 40)

8. ODyHKuKA yObIBALT Ha NpOMEXYTKE

[ ]
I

3.333%]1
o [-33.333%
o [-33.333Y
o [-33.333Y

NI

3.333%
o [-33.333Y

°

i i

SR [R][R
o B TJ

® [33.3339
-33.333%;

(@]
!

226. BbiGepute BCe CBOMCTBA (DYyHKLUM y=logys x.

1. ®yrkuma yEbiBaET Ha NPOMENYTKE (0; +)

DYHKUMA HE UMEET TOHEK IKCTPEMYMa

. -0, +)
3. MHOMecTs0 3Ha4YeHu GyHKuMK ( :

4. MHOMeCcTBO 3Ha4eHUN DYHKLUM (0; +0)
5. OyHKUMA ONpeaeneHa Ha BCeW YMCNOBOM OCH

6. DYHKUWA BOIPACTAET HA NPOMEMYTHE (0; +0)

(—-n,q‘»-n)

7. ®yHKuWA yObIBALT HA NPOMEKYTKE
8. ®YHKUMA UMEET TOUKM IKCTPEMYMa

3.333%

®
ii
—

ND

® 33.333%

o O O O O

3.333%3
-33.333%
-33.333%
-33.333%b6
-33.333%
-33.333%PB

227. CpaBHuTe uncna logo245 1 l0go246
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logo 245 > logp246

I090.245 < 1050246

l0go245= logp246

228. CpaBHuTe uncna l0g347.1 1 l0g345.6

P Ioggl‘q_‘ 7.1 = IOgE,&L 5.6

50‘93.4 71 << Ioggl‘& 56

logs47.1 = logs45.6

log,.40.1 u log, 4,0.6
229. CpaBHuTe uncna

Iogllq_ 0.1 = 1091.4 0.6

log; 4,0.1 < log, 40.6
log; 40.1 = log; 40.6

. 0.2
230. CpaBHuTe uncna logo.s04 1 logos

EOgO.GD.‘q‘ = EO“Q‘OIGO_Z

logy 0.4 < loggy 0.2
logos0.4 = logge0.2

lo 0.26
231. CpaBHuTe Cc Hynem g5
log, 026 = 0
log, 026 > 0
o l09::026< 0
log, 9.1

232. CpaBHuTe C Hynem

log:9.1< 0

184



logy<9.1> 0

log;591= 0
233. CpaBHuTe C Hynem logos4.2
logps42= 0
logps42< 0
loges4.2> 0
(@)
log50.31

234. CpaBHuTe Cc Hynem

logy=031 > 0
loge<031 < 0

(@)

o [0905031= 0

235. Kakogo 3Hauenmne 10810 36', ecnm log;p2 = 0,3 , logy3 =0,48
o 0,78
® 1,56
o 1,78
o 0,56

logix + logyy =3 Yo

{]I}f_h x+loggy =3
Hantu oTHoOwEeHune *o

236. Nyctb *0:Y). peweHne cuctemsl

e 27

.« 2D
237. Hangute HaMmeHbLLEe Lenoe peweHne HepaBeHCTBa log, 2 <5

o 2
. .
) logs (5 — 75) >0
238. Hanmaute HanmeHbLUEe Lienoe peLeHne HepaBeHCTBa > 15
e 6
5 . ) -
239. HaiiguTe HauMeHbLee Lenoe pelueHue HepaBencTea (0% (32 —2) < —4

e 7
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240 Hamanura uauuniauLnnian 'lefioe pelleHne HepaBeHCTBa
l(’gé (3xz —4) < lt)gé (z + 2)

e 3

241. YcraHOBUTe COOTBETCTBUE MEXAY HepaBeHCTBaMM U UX PeLUEeHNAMU

log: z > 1 A. (%:02)
5 A v
lug;l; 2> B (0;5)
2.
log: = < —1 (5; +00)
3. 5 B.
l()g-l 2 <1 (02: +60)
4. ' r.
1
5)
2
A
3
B
4
r

242 HaﬁﬂMTe HanMeHbLluee Lenoe X, Npu KOTOPOM BbINOJIHAETCA HepaBeHCTBO
log! = > log! 4z.
| H

e 1

243. Haigute HaMMeHbLUee Lernoe X, NP1 KOTOPOM BbINOSHAETCS HEPaBEHCTBO
logs (16 — 12z) < log, 4.

e 1

244. Hangute HaumeHbLUEee Lenoe X, NPy KOTOPOM BbIMNOJTHAETCH HEPaBEHCTBO
log, (z — 1) = 1+ log, 2.
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245 Kawnnmia dhvwvuaviiama nAsTabLT™a D ~rAnTDAaTATOYE CE OﬁnaCTb OHPEAEHEHMH
(=7; +00)

Yy ln;.'.,1 (7—=x)

1.
. 1 g .1" (—00;0) U (0; +00)
/ Ofq T
2. . .
/] log. J':{ (0; +00)
- 85 g (©
y = log, (z + 7)
4. 3 r (=o5;7)
1
r
2
b
3
B
4
A

4.3.4. OcHOBBbI TPUTOHOMETPUU. TpHUroHOMETPpHUYECKHE

GyHKuuu.
o 1
CosStt = ——
1. Hangure (2 ¢ ecnn Vidpoe (1,5m2n)
° -3
o 10
oSOl — —— )
2. Haigure £ ecnn V116 y o € (0:0,5m),
° 04
|
CoOSOl = —— ) .
3. Hangute 12X, ecnn 17 m 2707 < o << 3607,
o -4
1 arT
COSO = —— oe(—:27)
4. Hangure i, ecnn v 10 K 2 )
e -3
o 2
COSOl = ——
5. Hangure (i, ecniu Vvainoe (1,5m2n),
® 0,5
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cosc = 2
6. Haingure (03, ecrnn 13pyae (l,5m2m)
e -1,5
e -15
5
COSO = ———
7. Hangurte “lil7, ecnn Vi3dpyas(05mm)
e -0,6
e -0.6
cosQ = 2
8. Hanaute (131, ecnm L V20 po € (1,5m:2m),
o 04
e -04
cose = b
9. Hangure (il ecnn V2o < (0,5mm)
e -25
e -25
cosa = 2
10. Hawmgute 0¥, ecnn | V3idy o= (E2m
e (0,6
® (.6
coso = 10
11. Haigute “0L7, ecrm V104, o € (1,57 27)
e -0,2
e -0.2
coso = 1o e
12. Haingute <013, ecnn 109 y o = (—=-: 27
e 0,3
e 0.3
coso = 1o
13. Hawngure ©lli, ecnn V109 y & € (1,57:27)
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14. Hawaure
e 25
e 25

15. Haitgure
e (0,6
e 0.6

16. Haitaure

17. Haiigure
e -04
e -04

18. Haitgure
e -04
e -04

19. Hamnpure

e §

20. Haiipute

o 1

21. Haiigute

e -0,1

1057, ecnm

1605, ecrm

160, ecrm

10, ecnm

w5, ecrm

1Ly, ecnm

=0li, ecnm

tellir, ecnm

2
CoOstt = — sk
\/2_9”0:-.:(3? Z7)
3
COsSl = ——=
V34na < (ml,5m)
10
COS O = ———=
V104 y @ < (m:1,57),
10
COSOl = ———
v1lew a € (0,57 7)
2
COSOl = ———
V20 o & (m:1,57),
1
oSt = ——=
V26y @ € (m:1,57),
o 1
COSOt = ——=
V5u e (0,5m7),
10
COSO = ———=

V101w o € (0,57 7).
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, 1
22.Haingute i ecnn = _ﬁ wo s (1,5m:2n).
e -0,5
e -0.5
Sin o = 9_ o
23.Haitgure (13, ecnmn V181 y o = (55: 2,
e 009
e 09
sing = L

24.HainguTe 2. ecnin l V26 1907 < o < 1807,
e -0,2
e -0.2

sing = L
25. Havgure 55051, ecm V1T e (0,5m ),
e -0,25
e -0.25

SN0 = i
26. Haitgure “I5, ecrin Voly o« = (520,
o 12
o 1.2

sing = —i
27. Hawgurte “0l7, ecnn l Sy ae(1,5m2n),
o -2

sing = — 3
28. Hangure (L, ecnu l 109y « € (1,5m:2m),
e -0,3
e -0.3

sing = i
29. Haitgure 117, ecrn VRO e = T2
e 1,6
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30. Haiigute

o 1

31. Hawngure
e -125
e -1.25

32. Hangute

e -5

33. Haipgure

e 0,25
e (.25

34. Hampgure
e -15
e -1.5
35. Haingure
e -1,6

e -16

36. Hawngure

e §5

37. Haiigute

38. Hangure

w0, ecrim

¥, ecnm

1), ecnn

0£(l0n, ecnn

1Ly, ecnm

tellir, ecnm

120057, ecnm

1005, ecrm

1€k, ecnm

5
L a:__
51N mMaE(LSH;EHJ
sINQ = )
T V2B wac (0,5mm)
0 a ]
SNl = ———
sing = °
S = V 13y o € (1,5m:2m),
sing = :
S = \@MHE(LSH;EKJ-
0 a_ ]
sSmo = —_m nocs (05T m)
sSINg = — >
ST TR e (1.5m:2m),
. |
SIng =

V3n o< (0,5mm),
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39. Hauaure i, ecnu

e 1

40. Hangute
e (0,28

e (.28

41.Hangure
e -0,2

e -0.2

42.Hangure
e -0,75
® -0.75

43.Hangute
e -0,6

e -0.6

44 Hangute
e (0,2
e (.2

45.Hangute
e 09

e 09

46.Hangure

e 1

, 4
SN0 = ——
S Vadly o€ (0,51 m),

24 {3m
sintf = —— e | —27
COS O, ecrnm 25u )

COS O, ecnn 2

COs X, ecnun 7]

Cos, ecnn SNt = 0,8 90" < a < 180",

. 2v/6
sing = — i
COsS . ecnun Il =< o< 90",
, V19
sl = —— . .
‘:U!ﬁa;ecnu 10 Mﬂ{iﬂ{igﬂ
S =——=— ae (52
3cos X, ecnun - n 2
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47. Hangute
e 0,1
e (0.1

48. Hangute

49. Hangute
e 21

e 21

50. Hawngure

e 0,2
e 0.2

51. Hawngure
e (0,5

e 0.5

52. Hawngure

e 09
e 09

53. Hawngure
e -0,25
e -0.25

54. Hawngure

cos o, @CIN

cos ., eCIu

cos ¢, @CIIN

cos o, ecnun

cos o, @Cnn

cos o, @Cnn

cos o, @CIIN

cos o, ecrim

311

sing = —

10 e (l,572n)

o VOl
sing =
1” Moce{STE;2JT)_
. V51
sinQ@ = ———
10 yae(l,5m2m)

| 246
Smo = ———

5 ypyoas(ml,5x)

N o V3
sin@f = ———
2 pae(l,5m:2m),

SINQ =

l

h

v

sing = ———
4 poe(ml,5m),

|

W

. v 1
Sing = —

10 e (1,5m:.2m)
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e (0.9
Smo = ——— ~
55. Hanpure cosa,, ecnn 4 yoe(ml,sm)
e -0,75
e -0.75
. V3
s = — B
56. Hangurte cosa, ecnu 2 yoe(05mm),
e -0,5
e -0.5
. V51
sSing = —— B
57. Hanaure cos o, ecnu 10, o (0,5mm)
e -0,7
e -0.7
. V19
SN = ~
58. Haingurte coso, ecnn 10y o€ (0,57 m),
e -09
e -09
. V13
sing = —— B
59. Hamaure cosa, ecnu 4 poe(0,5mm)
e -0.25
e -0,25
v 31
. Cos 0 = T o
60.Hangute SN ecnn poo s (oF2m)
e 0,7
e 0.7
24/6
. COsx = _T c . o
61.Hangute SINX, ecnun D0 907 < x < 1807
e (0,2
e (0.2
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62.Hanaute sinx, ecnm cosx = —0,8n 90° < x < 180"
e (0,6
e 0.6

63.HaitauTe cosx, ecnm sinx = —0,6 1 2707 < x < 360"
® 0,8
® 0.8

64.Hanaute sinx, ecnn cosx = —0,6m 1807 < x < 270",
e -08
e -0.8
7 A S
. COsS O = —— = 5
65.HaitguTe - £, ecnu 25n 2 /.

® -0,9
® -0.96

V15
Cosg = —

66.HanguTe 3HavyeHne BbIpaxeHus Sin o, ecnu 4 490" <a < 1807,

e (0,25

e (.25

V13
, Cosgl = ——— . }
67.Hangute 51N &.ecnn 4 pl180° < @ < 270°.
e -0,25

e -0.5

. CosS o =
68.Hangute 51N &.ecnn

e (0,75

® 0.75

V9l
cos o =

69. Haiigute Sin X, ecnn 10 Yo e (2% 2,

e (0,3
e 0.3
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70. Haigute Sin&, ecnu
e (0,3
e 0.3

71. Haiigute Sin ¢, ecnin
e 0,7
e -0.7

72. Hangute Sind, ecnu
e 0,75
e (.75

73. Haiigute Sin @, ecnn
e 05
e -0.5

74. Haiigute Sin @, ecnn
e -0,25
e -0.25

75. Haiigute Sin @, ecnn
e 0,4
e -04

76. Haiigute Sin @, ecnn
e 0,1
e -0.1

77. Hangute SinC, ecnn

COsSOl = ———
10 n o< [U‘,SH,HJ
V3l
COSO = ———
10, a=(m:1,57)
" V7
CosSOt = —
4 yoes(0:0,5m)
V3
COSt = ——— )
2 yoes(ml,5m)
15
COSO = ———
4 ,ac(ml,5m)
v 21
CosSOl = ———
woes(ml,5m)
311
cos @ =
10 4 ee(1,57:.2n)
V3l
COSO = ———

10y a<(0,5m )
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V7
78. Haiigute 51N, ecnn 4 yoe(0,5mm)
e 0,75

e (0.75

»y

V-

. Cos Ol = — R
79. Hanpgure SN ecnu 2 yoe(0:0,5m)
e (0,5

e 05

2-1.;“'?)
COsl = ————

80. HaitguTe 5in ¢ ecnu d yae (0:0,5m)

e 0,2
e 0.2

Cos O =
81. Hanmpure SIN&, ecnn

e 04
e (04

Cos 0 = —
82. Hawmpure sin &, ecnun b peo=ZFizm,
e (0,25
e (.25
83. Haitgute 24c0s2d ecnmn sino = —0.2.
e 22,08
e 22.08
84. Hamgute — 20cos2¢ ecnmn sSin @ = —0, 8.
e 5,6
® 56
85. Haiigute 7cos2c ecnm Sina = —0.2.

o 6,44
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o 6.44

86. Haigute —2cos2a, ecnu sina = 1.

o 2

87. Haiigute — 16c0s2a, ecnn sint = —0. 4.

e -10,88

e -10.88

88. Hangute 14cos2a, ecnn sina = 0.5.

e 7

89. Haiigute 22cos2a, ecnn sinat = —0.8.
® -6,16

® -6.16

90. Hamante — 3c0s20 ecnm SN =10,7.

e -(0,1

e -0.1

91. Hangute — 14cos2a, ecnn sine = —0.2.
e -12,88

e -12.88

92. Hangute — 12cos2a, ecnu sinc = ().

e -12

93. Hamaute — 19cos2a, ecnn sinax = —0.7.

e -0,38
e -0.38
94. Hanmante — 9c0s20 ecnm SN =10, 3.
e -7,38
e -7.38
95. Haiigute — 85¢0s20, ecnn SN = 0.4,
® 544
o 544

96. Hamgute — 18cos2a, ecnn sinax = —0.6.
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e -504

e -504

97. Hawngure 15cos2a, ecnn sina = 0,6.
o 4,2

® 472

98. Haitgute 16cos2a, ecnn sinx = 0. 7.
e (0,32

e (.32

99. Haiigute | 1cos2a, ecan sino = 0.2,
e 10,12

e 10.12

100. Haitgute — 15c0s2@, ecnn sin @ = —0, 3.

o -12,3

e 123

101. Haiigute 10cos2e ecomn sina =0, 1.
e 938

e O8

102. Haiigute — 0Cc0s2¢, ecnn SN = 0.6.
e -1,68

e -1.68

103. Hangute — 22cos2¢ ecnm sind = —1.

e 22

104. Hanpute 21cos2a, econ sina = —0.9.

e -13,02
e -13.02

08 1
105. Haitgute 30c0s2¢ ecnn cose =3
e 27,6
e -27.6
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1

106. Haigute 25c0s2a, ecnin cosa = 5
e -23
1

107. Hawmpgute 3c0s2¢, ecnm cosa = =.
e -1,5
e -1.5

3
108. Hamgute 55cosla, ecnn cosa = 3.
e -154
e -154

1
109. Haiigute 49cos2a, ecnn cose= 7
o 47

1
110. Haiigute 12¢0s2¢, ecnin coso = —.
e -10,5
e -10.5
111. Haitgute 05c0s2c, ecnn cos O = 3
o 1872
e 18.2

1
112. Haitgute 27C0s2¢, ecnn cos O = 3
e 21

2
113. Hangurte 40cos2a ecnm COs O = 3
o 272
e -27.2

1
114. Haigure 18c0s2@ ecnn oS A= <.
o -17
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1] Lh

115. Hamgure 98cos2, ecnu Cos O =
° 2
1
116. Hangute 8cos2d, ecnu cos o = 1
o -7
3
117. Haitgute 9c0s2¢, ecnn Cos O = i
e 35
® 35
3
118. Haigure 147 cos2a, ecnm cosa = .
e 3
1
119. Hangute 6c0s2d, ecnn cos = .
e 3
6
120. Haitgute 49c0s2@, ecnmn cose ==
e 23
121. Hainpgure H0cos2a ecnn Cos O = 3
° 16,8
® 16.8
4
122. Hangute 700820, ecnn COS 0L = .
e 19,6
° 196
6
123. Haitgute 98c0s2, ecnmn oS = .

° 46

y 2
124. HaitguTe 3HaueHue BbipaxeHna S —0C0S“ O ecnp

ino = 3
Simna
8
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° 32
133
o 3
S
o 4
335
o 4
10 2 .2 2 3
125. HaiawuTe 3HayeHue BblpaxeHua €08 QA —SI O, ecnn cos o= s
29
o 5
28
e 5
32
o 5
18
o 35
126. HaitauTe 3HayeHue BbipaxeHua 8§ —14cos? a, ecnm sinoL = — ;
152
o 1
_40
o 7
4
34
7
127. HanpuTe 3HaueHUe BbIpaXeHUs Osina— 4, ecnu ©OSOL=— ;
_40
o 9
ﬂ
e 9
_32
o 9
o —11
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128. Hanpgute 3HaueHne BblpaXKeHUs

_2
O 6
* 0
o -4
31
o -
9

129. Hampgute 3HaueHue Bblpaxenus 4sin?o —12cos? o, ecnu S O=".

130. HainguTe 3HauyeHue BbIpaXeHUA

11
o 4
59
e 16
1
o 4
u
o 16

131. HanpguTe 3HaueHue BbIpaXKeHUs

1L

SISk e

sin?o—5cos? oo, ecnu S O=

5sina —1, ecnm COSOL:Z'

5-3cos’a, ecnu SmA=—".

6

N I

8
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132. Hanpgute 3HaueHne BbIpaXKeHUs

[\9)

\Dlg W N W

W =

o

133. Haingute 3HauyeHue BbIpaXeHUA

16
o 11
188
o 121
26
o 11
4
o 11

(@)

135. HanpuTe 3HaueHue BbIpaXKeHUs

_16

° 7
172

o 49

1

5sino—3cos? o, ecnm €OS O="".

3
2 2 in2 ==
2cos” o —4sin“ o, ecnu S O=".
11
SCOSZOL—I, ecnn SIo==
4
2 . 2 2 _;
2cos® a—4sin“a, ecnn COS QA= 7-
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NS

O

136. HanguTe 3HaueHue BblpaXKeHUs

19

5
26
5

O
— W
\O

5
5

[\

O
137. HanpguTe 3HaueHue BbIpaXKeHUs

1

\®)

o 25

[E—
~
0

i~ S

o

138. Hanpgute 3HaueHue BblpaXKeHUs

I

o 2
11

o 2
5

o 1

139. Hanpgute 3HaueHue BblpaXKeHUs
17

. 3

7 —5cos’o., ecnu

2sin’o+ 4, ecnm COSA=—"".

7sin? o —cos? o, ecnu

4sin? o, —5cos? a

o3
sino= <.
5
5
sinzoczi.
4
.2 2
sin” o=

ecnu

3.
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13
3

1

-2

o O O

140. HanguTe 3HaueHne BbIpaXKeHUs

o 25
141. Hangute 3HayeHue BbIpaXeHUA

17

(@)

(@)

wlZ W vk o

O

142. Bbluucnute cos? a—3sin?a,

17

7

23
7
43

[—

o 9

~ W

O

143. Hangute 3HaueHne BbIpaXeHUs

4—-3cos’a, ecnu s1noc:g.

3-2cos’a, ecnu s1noc:—;.

2,1
ecnm COsTa= .

7

)
6cos? o —4sin’a, ecnm S O=

2

7
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248
o 49

o . 7 3
144. Hampgute sina,ecnmcos=—-—_"_un<a <2
25 2

o _ 24

25

24

o *+=

25
24
25

_ 18
25

145. HanpuTe tga, ecnu sina = — 5

3 5
HnZ<a<2
13 2 2

5
o 12

146. W3BecTHO, YTO cosa — sina = 1,2. Hanaute (cosa + sina)? — S5sina - cosa.

® 1,66
o 16,6
o 0,166

147. Bbiuncnute sin(a + f), eciv cosa = 22, sinff = — %, 00 < a < 909,1800 < f <
13 5

2700,
1
o —_
5

_&
65
11
3
49

65

O

. 4 o
148. W3BecTHO, yTO sina = .. HanauTte cos2a
5

o 1
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e (0,28
o 2,28
o 0,36

y , 3
149. HanpuTe 3HaueHue BblpaxeHus 2 — 5cosa, €CrvM U3BECTHO, YTO sina = a7 0<

T
a< —
2

-2
6
2

O O O O

-4

. . V5
150. HainauTe 3HauyeHue BbipaxeHus 5 — 3cosa, €Crv N3BECTHO, YTO sina = oY

rla<m
2

51. Bbluncnure V8sin(m+ a) cos(mr+a) npua = -
8

e 2
-2
0,5
-0,5
4

== O O O O

o . 4
52. Hanpgute 3HauyeHue BbipaxeHuss 5cosa — 3, €CNN U3BECTHO, YTO sina = _ N T <
5 2

a<Tm

-6

-4

- O O O O O

53. Beiuncnure V3cos (" — a) - cos(m—a) npua ="
2 6

3
o —_
4
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4

V3
o 2
o -¥3

4

1

© 3
o . 5
154. HanguTe 3HauyeHue BbipaxeHUs 3cosa — 2, €CNUN U3BECTHO, YTO sina = \/_ nr<
3 2

a<T1
e -4
0
o 3
o 0
o 0,5

155. PewwmTe ypaBHeHue 2cosx = ¥°
2

o (—1)"z+7m,nEZ
4
o i%+nn,n€Z
o LH+2mmnez
4

° ii+2nn,nEZ

156. PewwTe ypasHeHue sin(—") + =0
2 2

o *-+2mnnez

wla ola

O F=+2mnnez

o Z4+4mnneZz
3
o (D" +mnnez
6
o (- 42mmnez
3
157. Pewwute ypaBHeHue 2cos (- — x) —VZ =0
2
o (—D"+2nn,nez
4

O

o (- +mnnez
4
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158. PewuTe ypaBHeHue cos (*) = *
2 2
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O

159. Pewwure ypaBHeHue 1 + sin(mr—x) =0

(@)

160. HaiiguTe pelenue ypaBHeHus 4cos” sin (" — x) = —/3
3 2

O

iz_”+ 4ntn,n € Z
3

i%+2nn,n ez
Or + 4n,n € Z
3

i%+ 2Tn,n € Z

(D" +mnnez
6

_§+ 2nn,n € Z

T4 2nn,n €7
2

i7—2T+ 2mn,n € Z

L+nmnn€Z
2

i%+nn,n€Z

is_n+ 2nn,n € Z
6

5
i_”+ nmn,n € Z
6

4+ 2nmn,n € Z
6

i%+ 2mn,n € Z

161. Mpwu Kaknx 3HaYEHUAX x 3HaYeHne YHKUMK f(x) = 8sin’ cos” — 2+/2 paBHO 0?
3 3

O

(@)

162. PewwuTe ypaBHeHue 2cos (0) = 1
2

(@)

3
i_n+ 3nrnn € Z
8

D)+ nez
8 2

—D)" "+ nez
6 3

(=1)» 4 m,n € Z
4

iz_”+ 4mn,n € Z
3

iz_”+ nmn,neE”Z
3

Wr + 4n,n € Z
3

(D" +mnnez
3

i7—3r+ 2nn,n € Z
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163. PewuTe ypaBHeHne cos (- +x)—1=0
2

o L+mnnez
2
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o "4 2mn,n € Z
2

o} i%+nn,n€Z
o (D" +2nn,nez
2

164. HaiiguTe peweHus ypasHeHus 4sin” sin C .+ x) +VZ = 0
6 2

o ™M nez

o Z4+2mn,n€e’Z
4

° ii+2nn,n€Z

o (D" +mnnez
4
165. MMpun Kaknx 3HaYeHUAX x 3HaYeHne byHKUUK f(x) = 4sin”cos” — 2 paBHo 0?
4

4
o (—1)"%+7m,ne Z

o (—1)"§+7m,ne Z

° (—1)”§+ 2nm,n € Z

o) i%+27‘m,n €EZ

166. Pewwute ypaBHeHue 4sin (0) = 2V/Z
2

o =

o =

0 37’T+ 4mn,n € Z
o (—D" +2mnnez
2

o (—1)”%+7m,n€ Z

167. Pewwute ypaBHeHne VZcos (C+x) +vVZ=0
2

o) i%+2nn,n €Z

o "t2mmnez
2

0) —%+27m,nEZ

o Z+mnnez
2
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168. HaiauTe pewenus ypaBHeHus 4cos” sin (" —2x) +V/3 =10
3 2
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o) i%+nn,n€Z

o Z+mnneZ
12

169. Pewwute ypaBHeHue 2sin2x —1 =0
o *tL+2mmnez

o Z+mnnez
o (- +mnnez
12

o (-1 +™M nez
12 2

170. PewwuTte ypaBHeHue 2sin (- +x) +VZ =0
2

o) i%+7m,nEZ

o 2Z+2mnne€Z
4

L] ig_”+ 2nn,n € Z
4

o (—1)“;+7m,ne Z

o m+™ nez
4 2

171. HaiiguTe pelueHus ypaBHeHus 2tg " cos (x + 1) = V3
4 3

° +£—%+2nn,nEZ
~6
o i%—%+2nn,nEZ
n_T
e iE 3+7m,nEZ

T
e iT—6T+—6+7m,nEZ

172. PewwuTe ypaBHeHue sin(—4x) = ¥>
2

o (()r"+™ nez

16 4
o +°+™ nez
16 4

O 7_"+E,nEZ
16 2

o) i%+nn,nEZ

o (—1) 4™ nez
16 4

173. PewuTe ypaBHeHue sin(m — x) — - =
2

o E+mnneZz
3

o) E+ﬁ,n€Z
6 6
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+7r2

o —
+nn,n€Z

° (—1)"£+7m,ne Z
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174. HaiiguTte BCe pewieHUs ypaBHeHUsA: sin2x + cos (—— x) = 1 — cos2x
2

O 2nnne€z

® mnne’z

175. HainguTe peleHus ypaBHeHus 3ctg” sin(x+7) —v/3 =0
3 3

o §+ 2nin,n € Z

o "4 2mn,n € Z

6
o L+mnnez
6

o X-+2nmnnez

NE]

176. PewuTe ypaBHeHue sin®— =0
4 2

e (1) G dnn,n € Z
3

o iz_n+ 2nn,n € Z
3

o (=1r a mn,n € Z
3

2
o -y 2nn,n € Z
3

177. Pewwute ypaBHeHue V3cos (C—x) —1,5=0
2
o (=1)n*t “+mnnez
3

o L+mnnez
3

o) i7—3T+nn,nEZ
o (- +mnnez
3

178. HampuTe Bce pelueHUs ypaBHeHUs: cos2x + sin (- + x) + sin2x = 1
2

O mn,ne€EZz

o mneZz
4

o) i%+nn,n€Z

° f+7m,n€Z
2

179. HaiiguTe pelieHus ypaBHeHus 3tg . cos (x+ ) — V3 =0
o _ +7r 6

3 [ ]



I+

+2mm,n€Z

+2mm,n€Z

+2mm,n€Z
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o) i%+nn,n€Z

180. PewwuTe ypaBHeHue —/8sin2x+2 =0

o) E+E,nEZ
8 2

o (—1)""+™ nez
8 2

o (D" +mnnez
8
o i%+7m,neZ

181. PewuTe ypaBHeHue cos(—2x) = -
2

° i§+2nn,n€Z

o i7—6T+7m,n€Z

o F+=+mmnez

O
I+

wla wla

+2mm,n €’

182. Hanpgute peweHus ypaBHeHus: sin25x + cos(m — x) = 1 — cos?5x
O mn,nez
o "4 nm,n € Z

2
o Z4+2mmne’z

2

m mm

@) iE + —n ez

183. Pewwute ypaBHeHue 2sin (x — ") cos— =1
4 4

o) i%+7m,nEZ
m
o (=1 S +%+ 2rn,n € Z

° (_1)nfl +% +m,n€eZ

T T
e iz+z+nn,n€Z

184. Pewwute ypaBHeHue sin(—2x) — Z =0
2

o) i%+2nn,n €Z

o (D" 4+ mnnez
8
o (-D"+mnnez
8

o (-1 4+™ nez
8 2
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185. Pewwute ypaBHeHue 2sin (" —x) —vV2 =0
; 2

3
o i_n+ nmnm,n € Z
4

° i§+2nn,n ez
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o 13_”+ 2mn,n € Z
4

o (—1)"§+nn,ne Z

186. HampguTe peweHus ypaBHeHus: 2cos(mx — ) = \/E
o +! +2n,ne’z

o =*

o 32+nnez
4

187. HaitguTe peleHus ypaBHeHus: 2cos (. — -)cos — =1
2 4 3

o "4 4mn,n € Z
2

o E+mnne”z
2

o L+2nnnez
4

o mnez
2

188. PewwmTe ypaBHeHue cosx = — >
2

O *-+mnneZz

O *-+2mnne’z

Sl sl

° i3_n+ 2nn,n € Z
4

3
o i_n+ nmn,n € Z
4

189. Pewwute ypaBHeHue 2sin3x —1 =0

o) iT—;+2nn,nEZ

o +2+% nez
18 3
o (D" +mnnez
6

e -+ nez
18 3
190. Hanpgute peweHus ypaBHeHus: 2sin(mx —m) +1 =0
O nNnez
o (—1)”1_+n,n€Z
6
0 é+ nneZz

o i%-kn,nEZ

191. HaiiguTe pelieHus ypaBHeHus: 2sin (2x — ) sin— =1
4 6
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3
”+nn,n€Z
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3
o i_”+ nmm,neE”Z
4

o 37’T+ 2nrm,n € Z

0 37’T+ m,n € Z

192. Ykaxute abcumccbl ToOYeK nepeceyvyeHus rpachmkoB PyHKLMNA
f(x) = 2tg?*x + sin?x, g(x) =1+ tg?x — cos?x

O 4mn,ne’Z

® mnne’z

o mnez
2

@) \/27Tn,n eEZ

193. Ykaxute abcumccbl Touek nepeceveHus rpadomkoB pyHKUUN f(x) =
ctg —tg?x + 1, gx)=2-
ctg’x
o) i% +mn,n€’z
¢ —7—; +nn,n€”Z

O —%+27m,n (<4

® f+7m,nEZ
4

194. Ykaxute abcumcchl Touek nepeceyeHuns rpaduka pyHKUMKM f(x) = cos2x — ‘/—: c

ocblo Ox.
o il+ 2nn,n € Z

o ZL+2mmnez
12

195. Ykaxute a6cumcchl Touek nepeceveHus rpacdmka pyHkumm f(x) = sinbx — 1_2c

ocblo Ox.

o il—knn,neZ
36

o (1) +™ nez
36 6

e ii+z,n€Z
36 6

o - +mnnez
36

196. Ykaxute abcumcchl Touek nepeceveHus rpacdmka pyHkumm f(x) = sindx — 1§c

ocblo Ox.

o + +42mmnez
24

o tl+mnnez
24

o - +mnnez
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24
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o (1" +" nez
24 4

197. HampguTe abcumccbl 06WMX ToUek rpadmka PYHKUM y = 2¢0s - 1 npsimon y = 1.
2
° iz_”+ 4dmn,n € Z

o =*

o =*
o i_”+ 2mn,n € Z

198. Haitaute abcumccbl o6WmUX Touek rpadpukoB yHKUMIA f(x) = sin’ cos (x + 1),
6 3
g(x)=— ff

o 2Z+4+2nmn,n€Z
6

° if*gﬁ_g—+2nn,nEZ

o) i%—§+nn,n€Z

2 b4

O i?—§+nn,nEZ

199. HanpguTe BCe 3HaYeHUA aprymeHTa, NpyU KOTOPbIX 3HaYeHUNA PYHKUMIA f(x) =
cos?4x + 1, g(x) = sin?x coBnapgaioT

s mn

® _{+_ nez
8 4

O m+2mmn€”Z

O —%+nn,nEZ

200. PewwuTte ypaBHeHne sin 2x =0,5.

iE+4TEk, keZ
o 3

(-1 E 1+l kez
. 12 2

s
i _12+7tk, keZ

(-1 LTy2nk, keZz
5 3
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201. PewwuTe ypaBHEeHUe \/—1, 5cos x = sinx

° 2_H+ 2mn,n € Z
3

o iz_n+21'm,ne Z
3

2
o —_n+2nn,ne Z
3
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o 44+2mn,n€E’Z
3

202. PewwuTe ypaBHeHue Sin x + V3cosx =0
TT
o = + 21N, nez
T

o * +2mn,nez
6

o 3+1Tn, nez

T
® —— 4+ TN,nez

3
. 1
203. PewwuTe ypaBHeHue 2SinXCOSX = _
2
T
o *t_+Tn,nez
4
[ ]
(—1)“1 +E, nez

12 2

o (—1)“%+ TN, n €%

T
o i§+ 21N, n€z

O T+ __nez
12 2

. 1
204. PewwuTte ypaBHeHue sin3x = _
2

O iT—; +2nmn,ne’z

i+2,nEZ
18 3

o (D" +mnnez
6

O
+

o (—)""+™ nez
18 3

205. PewwuTe ypaBHeHue cosx +L =0
2

o (D" +mn,nez
6

o (=1 7y mn,n € Z
6

o) i%+2nn,n €Z

® is_n+ 2mn,n € Z
6

206. PewwuTte ypaBHeHue 2sin3x = 1

o () +™ nez
9 3
2nn

o (-1)"I+™ nez
9 3
2nn

o (-1)"+™ nez
18 3
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D" +™ nez

215



207. PewwuTe ypaBHeHue 3sin2x =
2v3

o (D" +mnnez
6

o - +™ nez
6 2

o (D" Z+mnnez
12

o -1+ nez
12 2

208. PewnTe ypaBHeHue 2cos " x - sin>"x+1=0
6 6

3 .6
e —_+ nnez
10 5

o (—1)”i+6_n,nEZ
5 5

4.3.5. IlpousBoaHast QyHKUHUHU, €€ IPUMEHEHHE

1. MatepuanbHas Touka ABMXETCSA NPSAMOSIMHENHO Mo

x(t) = %:‘" + 25
3aKOHY £ (rae x — paccTosiHMe OT TOUYKM oTc4YeTa B MeTpax, t —
BpeMsi B CEKyHAax, UamMepeHHoe ¢ Havyana aABuxeHust). Hamaurte ee ckopocTh (B
M/c) B MOMEHT BpemMmeHu t=1 c.

e 1

2. MaTepmanbHasi TOuYKa ABUXETCS NPSAMOSIMHENHO No

p o’

) — 42
3aKOHY x(t) =" =3t —29 (rme x —paccTosiHMe OT TOYKM OoTcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Havyana aBuxeHusl). Hamaute ee ckopocTtb
(B m/c) B MOMeHT BpemMeHu t =3 c.

e 3

3. MaTepMaanaﬂ TOYKa ABUNXeTCA npﬂMOﬂMHeﬁHO no

) 1 A
x(1)=—=t"+4r-20
3aKOHY 6 (rae x — paccTosiHMe OT TOUYKMU OTcYeTa B MeTpax,

t — BpeMs B ceKyHAax, U3MepeHHoe ¢ Hayana ABwxkeHus1). HailauTe ee ckopocTb
(B M/c) B MOMeHT Bpemenn [ = O,

e 6

4. MaTtepuanbHas ToUKa ABMKETCS NPSAMOSIMHENHO Mo

o]
x(t) = 512 —1 414
3aKOHYy 2 (rme x — paccTosiHMe OT TOYKM oTcuYeTa B MeTpax, t —
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BpeMsi B CeKyHAaX, UaMepeHHoe C Havyana aBuxeHus). Hanaurte ee ckopocTthb (B
m/c) B MOMeHT BpeMeHu [ = 3 c.

o 2

5. MaTtepuanbHas Touka ABUXETCS NPSAMONIMHENHO No
1 ]
x(t)=zt"+Tt+13
3aKoHY : (roe x — paccTosiHMe OT TOYKM OoTcYeTa B meTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaute ee ckopocTtb (B

m/c) B MOMeHT BpemeHnn [ = 0 ¢,

e 11

6. MaTepMaanaﬂ TOYKa ABUNXeTCHA HpﬂMOﬂMHeﬁHO no

e — 2 e

3aKOHY x(t) =" =Tt 2n(r,u,e X — paccTosiHMe OT TOYKM oTcyeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaute ee ckopocTtb (B
m/c) B MOMeHT BpemMeHu [ = Sc.

e 3

7. MaTtepmanbHas TouKa ABUXETCS NPSAMOSIMHENHO No

x(1) = 123429
3aKOHy x (rme X — paccTosiHUe OT TOYKM OTCYeTa B MeTpaXx,
t — BpeMs B ceKyHAax, U3MepeHHoe ¢ Havyana ABwxeHusl). Haiaute ee ckopocTb
(B m/c) B MoMeHT Bpemenn | = 2 ¢,

e 2

8. MaTtepmanbHas Touka OBMXETCHA NPAMOSIMHENHO Mo

x(t) = 1oy
3aKOoHY 6 (rmae x — paccTosiHMe OT TOYKM OoTCcYeTa B meTpax, t —
BpeMs B CeKyHAax, M3aMepeHHoe ¢ Hayana ABuxeHus). Hanaure ee ckopocTh (B
m/c) B MOMeHT Bpemenn | = 3 c.

e 2

9. MaTepMaanaﬂ TOYKa ABUNXeTCA npﬂMOHMHeﬁHO no

x(t) = 12029
3aKOHY 2 (rae X — paccTosiHMe OT TOYKM OoTCUYeTa B MeTpax,
t — Bpems B cekyHAax, usmepeHHoe ¢ Hayana ABuxeHus). Hanaute ee ckopocTb
(B M/c) B MOMeHT Bpemenn [ — 7 c.

e 2

10. MaTepMaanaﬂ TOYKa ABMNXxeTtcs HpﬂMOﬂMHGI’IHO no

; 7
3aKOHY (1) = =17+ Tt — 4(nr:I,e X — paccTosiHME OT TOYKM OoTcyeTa B MeTpax, t —
BpeMsi B CeKyHAax, UaMepeHHoe ¢ Hayana ABuxeHus). Hangute ee ckopocTh (B
m/c) B MOMeHT Bpemenn ! = 1 c.

e 5
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11. MaTepMaan]aﬂ TOUYKa ABUXETCA NPSAMOSIMHENHO NO
. p)
x(t) = ir“—I—Sr
3aKOHY (roe X — paccTosiHMe OT TOYKM OTcYeTa B MeTpax, t —

BpeMs B CeKyHAax, M3sMepeHHoe C Ha4ana ABuxeHus). Hangurte ee ckopocTb (B
M/C) B MOMEHT BpeMeHU " c.

® 6

12. MaTepMaanaﬂ TO4YKa ABUNXeTCHA HpﬂMOﬂMHeﬁHO no

1,
x(t) = =t=+7r—20
3aKOHY 2 (rae X — paccTosiHMe OT TOYKM OTCcuYeTa B MeTpax, t —
BpeMs B CeKyHAax, M3MepeHHoe C Hauyana aBwkeHus). Hanaute ee ckopocTh (B
m/c) B MOMeHT Bpemenn | — 7 c.

e 14

13. MaTepMaanaﬂ TOYKa ABUNXeTCA I'IpilMOﬂI/IHeﬁHO no

¢ T
3aKOHY x(t) = +71 43 (rae x — paccTosiHue OT TOYKM OoTCcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, UamepeHHoe ¢ Hayana ABuxeHusi). Hanaute ee ckopocThb (B
m/c) B MOMeHT Bpemenn ! = 9 c.

e 25

14. MaTepMaanaﬂ TOYKa ABUNXeTCA I'IpilMOﬂI/IHeﬁHO no

I
x(t) =<t +9—25
3aKOHY 5 (rie X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —
BpPeMs B CeKyHAaX, \3MepeHHoe C Hayana ABwxkeHus). HaitauTe ee ckopocTs (B
m/C) B MOMeHT Bpemenu [ = 3 c.

e 11

15. MaTepMaanaﬂ TOYKa ABUNXeTCA npﬂMOHMHeﬁHO no

¢ 7
() — 2 2D
3aKOHY x(t) =1"—3t -2 (roe x — paccTosiHMe OT TOYKM OoTcYeTa B MeTpax, t —

BpeMs B ceKyHAax, UsmepeHHoe ¢ Havyana asuxeHus). Hanaurte ee ckopocThb (B
m/c) B MOMeHT Bpemenn | = 9 c.

e 15

16. MartepuanbHas Touka ABMKETCSA NPSAMOSIMHENHO MO
1 5
x(t)=—5t"+8—3
3aKOHY 2 (rme Xx — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,

t — Bpems B cekyHAax, uamepeHHoe ¢ Hayana ABuxeHus). Hanaurte ee ckopoctb
(B m/c) B MOMeHT Bpemenmn ! = 1 ¢,

e 7

17. MartepuanbHas Touka ABMKETCS NPSAMOSIMHENHO MO

1
x(t) =517 +27
3aKOHY < (rae X — paccTosiHMe OT TOYKM OoTc4YeTa B meTpax, t —
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BpeMsi B CeKyHAaX, UaMepeHHoe C Havyana aBuxeHus). Hanaurte ee ckopocTthb (B
m/c) B MomeHT Bpemeru [ = Y c.

e O

18. MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHGVIHO no

PR B

3aKOHY x(t) ="+ 5t 1"[i(rn,e X — paccTosiHMe OT TOYKM oTcyeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus ). Hanaute ee ckopocTtb (B
m/c) B MOMeHT Bpemenmn { = 1 c.

e 7

19. MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHGVIHO no

xpy——L3+m—5
3aKOoHY 3 (rme x — paccTosiHue OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, uamMepeHHoe ¢ Havyana ABuxeHus). HanauTe ee ckopocTtb
(B M/c) B MOMeHT Bpemenn = 0 ¢,

e 2

20. MaTepuanbHas TouYKa ABUXETCHA NPSAMOSIMHENHO Mo

ﬂﬂ—lf—&—IS
3aKOHY 3 (roe x — paccTosiHMe OT TOYKM OoTcYeTa B meTpax, t —
Bpems B CeKyHAaX, MsMepeHHoe ¢ Hayana asuxeHus). Hanagute ee ckopocTh (B
m/c) B MOMeHT Bpemenn I = 0 ¢,

e 12

21. MaTepuanbHas TouKa ABUXETCA NPSAMONIMHENHO Mo

() =17+t 4+12
3aKoHy \' (rae x — paccTosiHMe OT TOYKM OTCuYeTa B MeTpax, t —

BpeMs B CeKyHAaX, UaMepeHHoe ¢ Havana agsuxeHus). Hangute ee ckopocThb (B
m/c) B MOMeHT Bpemenn ! =9 c.

e 19

22. MaTepMaanaﬂ TOYKa ABUNXeTCA npﬂMOHMHeﬁHO no

P 7
sakony “\/ )=t"+Tr=5 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —
BpeMmsi B CeKyHAax, M13MepeHHoe ¢ Hayana ABwxkeHus). HainauTe ee ckopocThb (B
m/c) B MOMeHT Bpemenn [ = 2 c.

e 11

23. MaTepuanbHasa To4yka ABUXeTCA I'IpSIMonVIHeﬁHO no
o Lo o
x(t) =zt +5t+13
3aKOHY 2 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax, t —

BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMxXeHus). Hanaute ee ckopocTth (B
m/c) B MOMeHT Bpemenn ! = 3 c.

e 8
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24, MaTepMaanlaﬂ TOYKa ABUXETCH NPSAMOSIMHENHO NO
x(1) = Frl + 747
3

3aKOHY (rme x — paccTosiHMe OT TOUKM OoTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, u3mMepeHHoe ¢ Hayana ABuxeHus). Hanaurte ee ckopocThb (B
M/C) B MOMEHT BpeMeHU " c.

e 8

25. MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHGVIHO no

_ 1,
x(t)=—-t"+2r+20
3aKOHY 4 (rae x — paccTosiHMe OT TOYKU OoTCcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaute ee ckopocTtb (B
m/c) B MOMeHT Bpemenn ! = 4 c.

o 4

26. MaTepuanbHas ToUYKa ABUXETCHA NPSAMOSIMHENHO Mo

-l _ 2 _" ’
3aKOHY x(t) =" — 26420 (roe x — paccTosiHMe OT TOYKM OoTcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aBuxeHus). Hanaurte ee ckopocTtb (B
m/c) B MOMeHT Bpemeru [ = 2 c.

o 4

27. MaTepuanbHas ToUYKa ABUXETCHA NPSAMOSIMHENHO No

x(t) = -~ +5t+23
3aKOHY 2 (rae x — paccTosiHMe OT TOYKU OoTCcYeTa B MeTpax,
t — BpemsA B cekyHAax, u3aMepeHHoe ¢ Havyana ABvxeHus1). Hanaute ee ckopocTb
(B m/c) B MOMeHT Bpemenn ! = 1 ¢,

o 4

28. MarepuanbHasi TOUKa ABWKETCS NPSAMOSIMHENHO Mo

1,
x(t)=—t"—t+16

3aKOHY (rme X — paccTosiHME OT TOUYKM OTCYeTa B MeTpax, t —
BpeMs B CEKYHaX, U3MepeHHOe ¢ Hayana ABwkeHus). HailauTe ee ckopocTh (B
m/c) B MmomeHT Bpemerun [ = 10 ¢,

o 4

29. MaTepMaanaﬂ TOYKa ABUXeTcCs npﬂMOﬂMHeﬁHO no
, 1
x(t) = 51742143
3aKOHYy 2 (rme x — paccTosiHMe OT TOYKM OTCUYeTa B MeTpax, t —

Bpems B CeKyHAaX, u3mMepeHHoe ¢ Ha4yana asuxeHus). Hanaure ee ckopocTh (B
m/c) B MOMeHT Bpemenn { = 0 ¢,

e 8

30. MaTepMaanaﬂ TOYKa ABMNXxeTtcs HpﬂMOﬂMHGI’IHO no

1 -
x(t) = =t —Tr4+30
3aKOHY 2 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
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t — BpeMsl B CEKyHAaX, M3MepeHHOe C Havyana ABwxeHus). HailguTte ee ckopocTb
(B m/c) B momeHT Bpemenn | = 10 ¢,

e 3

31 . MaTepMaanaﬂ TOYKa ABUNXeTcHA I1p$IMOJ1VIHeI7IHO no
, I 5
x(t) = —5t"+Tr—24
3aKOHY - (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,

t — BpemsA B cekyHAax, usmepeHHoe ¢ Hayana ABuxeHus). Hamaute ee ckopocTb
(B M/c) B MOMeHT BpemeHun = 3 c.

e 2

32. MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHGVIHO no

, I »
x(t) = —5t"+2r+24
3aKOHY = (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t— BpemMs B CeKyHaax, u"amepeHHoe C Ha4varna ,EIBM)KeHMSl). HaﬁAVITe €e CKOpPOCTb

(B m/c) B MOMeHT Bpemenn ! = 1 ¢,

e 1

33. MaTepuanbHas TouKa ABUXETCA NPSAMONIMHENHO No

, I 5
xt)=—5t" +41—1
3aKOHY L (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t— BpemMs B CeKyHaaXx, UaMmepeHHoe C Ha4dana ABM)KeHVIﬂ). Haﬁ,qvlTe ee CKOpOoCTb

(B m/c) B MOMeHT Bpemenn ! = 1 ¢,

e 3

34. MarepuanbHas TOUKa ABVKETCSA NPSIMOSIMHENHO Mo

x(1) = e iat10
3aKOHY 4 (rae X — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — BpeMsi B CeKyHAaX, M3MepeHHoe ¢ Hayana ABwxeHus). Hanaute ee ckopocTb
(B m/c) B MOMeHT Bpemenn ! = 4 c.

e 5

35. MarepuanbHas ToUYKa ABVKETCA NPSAMOSIMHENHO Mo

) I,
x(t)=—=t"+91—26
3aKOHy 4 (r@e X — paccTosiHMe OT TOUKM OTCUeTa B MeTpax,
t — BpeMs B ceKyHAax, M3MepeHHoe ¢ Hauana aBwxeHus). Hanaute ee ckopocTb
(B M/c) B MOMeHT Bpemenn ! = 8 c,

e 5

36. MaTepMaanaﬂ TOYKa ABMNXxeTtcs HpﬂMOﬂMHGI’IHO no

x(r) = L a3
3aKOHY 6 (rme X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, UsMepeHHoe ¢ Havana ABuxkeHusi). HanauTe ee ckopocTb
(8 m/c) B MOMeHT Bpemenn = 0 ¢,
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o 2

37. MartepuanbHasi TOUKa ABUXETCA NPSAMONIMHENHO NO

ey 2
3aKOHyY x(t) =t o +38 (roe x — paccTosiHMe OT TOYKM OoTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, UamepeHHoe ¢ Ha4yana ABuxeHust). Hanaute ee ckopocThb (B
m/C) B MOMEHT Bpemenu [ = 8 c.

e 7

38. MaTepMaanaﬂ TOYKa ABUNXeTCHA HpﬂMOﬂMHeﬁHO no

_ 1,
xX(t)=—t-—3r—16
3aKOHY 4 (rme x — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Ha4yana aABuxeHus ). Hanaute ee ckopocTtb (B
m/c) B MomeHT Bpemenn [ = 10 ¢,

e 2

39. MaTepMaanaﬂ TOYKa ABMNXxeTcs HpﬂMOﬂMHeﬁHO no

" - 2 (
3aKOHY x(1) 17+ 9 + 13(r;:l.e X — paccTosiHMe OT TOYKM OoTcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaurte ee ckopocTtb (B
m/c) B MOMeHT BpemMeHu [ = 3 c.

e 3

40. MarepuanbHasa ToYKa ABUXKETCH NPSAMOSIMHENHO No

x(t) = Lo iots
3aKOHY 2 (rmae X — paccTosiHMe OT TOYKM OoTCcYeTa B meTpax, t —
BpeMs B CeKyHAax, M3aMepeHHoe ¢ Hayana ABuxeHus). Hanaure ee ckopocTb (B
m/c) B MOMeHT Bpemenn | = 2 c.

o 11
o]
x(t)==1"+4
41. MaTepuanbHasa TOYKa ABUXKETCA NPSAMOSIMHENHO MO 3aKOHY 3 (roe

X — paccTosiHue OT TOUYKU OoTcYeTa B MeTpax, t — BpemMs B CeKyHAax, UaMepeHHoe
C Hauyana aBwxeHusi). Hangute ee ckopocTb (B M/C) B MOMEHT BpemMeHu ! = 3e.

e 2

42. MarepuanbHasa ToYKa ABUXKETCS NMPSIMOSIMHENHO No

x(t) = 12y aryos
3aKOHY 6 (rae x — paccTosiHMe OT TOYKM OTCYeTa B meTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMxKeHus). Hanaure ee ckopocTtb (B
m/c) B MOMeHT Bpemenn ! = 3 c.

e 5

43. MaTepMaanaﬂ TOYKa ABMNXxeTtcs HpﬂMOﬂMHGI’IHO no

1,
(1) =—=t-—2r—12
3aKOHY 2 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —
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BpeMsi B CeKyHAaX, UaMepeHHoe C Havyana aBuxeHus). Hanaurte ee ckopocTthb (B
m/c) B MmomeHT Bpemenn [ = 10 ¢

o 2

44, MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHGVIHO no

¢ ¥
3aKOHY x(t) =t~ + 4t — 1 8(rn,e X — paccTosiHMe OT TOYKM oTcyeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus ). Hanaute ee ckopocTtb (B
m/c) B MOMeHT Bpemenmn { = 1 c.

e 6

45. MartepuanbHas ToUYKa ABWKETCSA NPSAMOSIMHENHO Mo
i _ 2 _ B

sakony -\ )=t"=Tt-9 (roe X — paccTosiHMe OT TOYKM OoTcyeTa B MeTpax, t —
BpemMA B CeKyHaax, u”amMepeHHoe C Ha4vana ABM)KeHVIFl). Haﬁ,qme ee CKOpPOCTb (B

m/c) B MOMeHT Bpemenn [ = 0 ¢,

e 5

46. MaTepMaanaﬂ TOYKa ABUNXxeTcs HpﬂMOﬂMHeﬁHO no

; 3

- — s O
3aKOHY x(t) =1 ot —13 (rme x — paccTosiHMe OT TOYKM OoTcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaurte ee ckopocTtb (B
m/c) B MOMeHT Bpemenun | — 7 c.

e 5

47. MaTepMaanaﬂ TOYKa ABUNXeTCA I'IpilMOﬂI/IHeﬁHO no

x(t) = LRI
3aKoHY 6 (rae x — paccTosiHMe OT TOYKM OoTCcYeTa B meTpax, t —
BpeMs B CeKyHAax, UamMepeHHoe ¢ Ha4yana ABvxeHus). Hanaute ee ckopocTh (B
m/c) B MOMeHT Bpemenn I = 0 ¢,

e 5

48. MartepuanbHas ToUYKa ABMKETCSA NPSAMOSIMHENHO Mo

x(t)=r"—2t—38
3aKOHY / (rpe x — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax, t —

BpeMs B CeKyHAax, UsmepeHHoe ¢ Havyana aABuxeHus). Hamaute ee ckopocThb (B
m/c) B MOMeHT BpeMenn ! = 8 c.

e 14

49. MartepuanbHas TOUKa ABWKETCSA NPSAMOSIMHENHO Mo
1,
x(t) = =t~ + 61 — 20
3aKOHY 2 (roe x — paccTosiHMe OT TOYKM OoTcyeTa B MeTpax, t —

BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMxXeHus). Hanaute ee ckopocTtb (B
m/c) B MomeHT Bpemenn | = 10 ¢,

e 16
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50. MarepuanbHasn Tqua ABIkKeTCS NPAMOJSINHENHO NO
X)) =1 +=¢ 4 —
3aKOHYy (rae x — paccTosiHMe OT TOYKM OTCcYeTa B meTpax, t —
Bpemsi B CeKyHAaXx, U3MepeHroe ¢ Havana ABWXeHus). Hanaurte ee ckopocThb (B

M/C) B MOMEHT BpeMeHU c.

e 14

51. Hangute yron HaknoHa KacaTeNnbHOM K NOMOXUTENbHOMY HanpaBseHNo OCK
1

Ox, npoBeaéHHON K rpadmKy (hyHKUMM Yy = —X 2 — 3X B TouKe ¢ abcumccon (B
rpagycax)

® 45

52. HanuwuTte ypaBHeHMe KacaTenbHOM K rpacdmKy dpyHKuumn y = X1 B Touke ¢
abcuuccom xo = 0,5(B rpaaycax)

® vy =4x+4
y = x+4
y = 4x+1
y = 4x+0,5

53. Hangurte yrosmn HakrnoHa KacaTenbHOM K NoNoXUTenbHOMY HanpaBJieHNIO OCU
1

Ox, npoBeaéHHOM K rpachnKy hyHKUMM Y = X 2 + 3x B TOUKY C aGCLUCCON X =

54. HanuwwuTe ypaBHeHue KacaTenbHOM K rpacdmky byHKUMN ¥ = X2 B TOUKE C
abcuuccomn xo = 1

® y=-2x+3
y = 2x+3
y =2x-3
y = -2x-3

55. HaiguTte yrnoeoi Ko3(hUUMNEHT KacaTenbHOW, NPOBEAEHHOM K rpadIuKy
¢yHKUMM y = Inx + x B TOUYKe X0 = %

56. Hangute HaumeHbluee 3HaYeHUe PYHKUMKN Y = log1(27 — x2).
3
o -3
57. Haiaute HauMeHbluee 3HauYeHue PyHKUMU y = log1(64 — x2).
4

e -3
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58. Hangute Touky MMHUMYMa (PYHKUUMN Y = X2 - 1

e 0

59. Npwu kakom 3HauyeHu b npsiman y = 3x + b ABNAeTCA KacaTenbLHOM K rpacduky
dyHKUMN y = 2x2 — 5x +17

o 7
60. Cymma Han6onbluero U HaMMeHbLLEero 3Ha4eHMn PyHKUMK y = -x3 + 3x2 + 5 Ha
otpeske [1; 3] pasHa

o 14

61. HainguTe HaumeHbLIee 3HaYeHne pyHKuMM y = X1 Ha oTpeske [1; 4]
e (0,25
e (.25

3
62. HamauTe 3Ha4YeHMe NPOU3BOAHON DyHKUMM Y = X2 + 3X B TOUKe ¢ aBCLMUCCON

X0=4

® 6

63. HaiguTe HanGonbluee 3HaYeHNe (yHKUMN Y = X2 Ha oTpeske [1; 2]

3
64. HamguTe 3HaYeHMe NPOU3BOAHON PYHKUMM Y = X2 + X B TOUKe C abCLMCcCom

Xo= 16

e 25

65. HawmauTte npomssoaHyto dyHkumm f(x) = In3/x + 4
o st
1

3(x—4)
1
O —
x+3
1

3(x+1)
3

O —
x+1

66. 3apaHa dyHkums f(x) =, HanauTe f "(1).

Vx2+3

(o)
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67. Hanaute npoussoaHyo pyHkumm: f(x) = e—cos3x
O —co0Ss3xe—cos3x

e—sin3x

o _e—cos3x

® 3s5in3xe—cos3x

ecos3x

- Hangute npousBogHyro pyHKUun: y = logsx + ex

70. Hangute npoussogHyto pyHkumm f(x) = (5 + 3x)3 B Touke M(2;3)
121

71. MpowussogHas yHKuuM f(x)=4sin x + x5 +1 B Touke xo=0 paBHa

e 4

72. TpoussogHasn pyHkumnm f(x)=xe* B Touke Xo= 0 paBHa

73. MpowussoaHas dyHkumm f(x)= ¥ -2

S5x +8

B TOYKe Xo = -1,4 paBHa

o 34

74. YrnosoW Ko3dppULMEHT KacaTenbHOM K rpadmky dyHkumnm f(x)=In X B Touke xo =
-1 paBeH

o -1
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75. OuddepeHumnan cpyHkumum f(x)=cos x paseH

® -sinxdx
cosx dx
sinx dx

-cosx dx

76. MpowussopgHas dyHKumuM f(x)=5 Inx—x*-2 B TOuKe X0 =1 paBHa

e 1

77. TMpowussogHas dpyHKumum f(X)= XCOSX B TOuKe X0=0 paBHa

o 1
_2-3x
78. TMpowussogHasn pyHkumum f(x)= B Touke Xo= -1,5 paBHa
4+ 2x
e -16

79. Yrnosoi KoadycpUUMEHT KacaTenbHOM K rpacdumky dyHKumm f(x)=e* B Touke Xo=0
paBeH

o 1
80. OudcpepeHuman dpyHkumm f(x)=sin x paseH

o sin x dx

-cos X dx

® cos x dx

o -sin x dx

81. TMpowussoaHasn dyHKumm f(x)=2cos x +x"+3 B Touke Xo=0 paBHa

82. TMpowussogHas dpyHkumm f(X)=x In X B TOUKe Xo=e paBHa

4x +1
83. TMpoussoaHas dyHKumMM f(x)=_ B TOUKe Xo=0 paBHa
I-x

e 5

84. Yrnosoi KoadhpuumMeHT KacaTenbHoM K rpacdumky yHKumum f(x)=sin x B Touke
Xo= Tl paBeH

e -1

85. nMpoussogHas cyHKuMK f(x)=3e* -x° -4 B TOUKe X0=0 paBHa
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86. MpousBoaHas dpyHkKuMK f (X)=X SinX B TOUKe Xo= " paBHa
2

e 1

87. nNpowussogHas dpyHKUUM f(x)=ﬂ
2x

B TOYKe X0=2,5 paBHa

o 42

88. Yrnosoit KoadhpuumeHT KacaTenbHom K rpacduky yHKuum f(x)= cos X B Touke
x0=0 paBeH

e 0

89. Hawmaure #'(x) ecnu h(x) = (4x + 7)"!

77(4x + 7)'°

o

(@)

44(4x + 7)1

® 44(4x+7)10
o T1(4x+7)"?

o (4x+7)°

9. Nana dyHKUMA y(X) =(4x+7)"7, HanauTe y'(-2)

68
- 86
- 68
76
67

o O O O

91. [OaHa (pyHKuMA y = sinx+cosx , BbluucnuTte y'( I )

e 0

92. HawnguTte Bce X, NpU KOTOPbIX 3Ha4YeHUe Npon3BoaHON PyHKUMM f(x)= x +
In(2x-1) paBHO HynIO.

1
pA

° 1

O

™o |

o 0 f'(x), ecnun

93. Hawmgurte
228



() =loga(2x+1)
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2

(2x+1)-In2
1
o -
(2x+1)-1n2
In2
o -—-
2-Q2x+1)
1
o -
2In2-(2x+1)
2
O
2x+1)
94. ! 7 x

e

Hainaute f (x),ecnmn f(x) =

X

e™(7-In7)
+

[ ]
e’ —=7*In7
o
(7)
e In7-7*
o T ¥
e (Tx—In7)
O e —
(7
7e™* —7%In7
o Ta¥

95. Hawmaurte f'(x), ecnm f(x)=1g%

-9
[
sin % 9x

9

0 —
sin “ 9x
—Ox

© 2
cos” 9x

9x

0 —
sin © 9x

9

2
e COS“9x

96. Hainngute f'(x), ecnm f(x)=In(x+3)-(x-3)

o 2x
N 230



xX° —
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(x* -9y
—2x
o)
x?=9
b
o)
x+3
o X
(x2 —9)2

97. Hawnaurte )y'(x), ecnn y(x)=sin xcos2x

O €OoSXxCcos2x—sin 2xsin x

® cosx(cos?x—>5sin? x)

o €0sx(sin 2x +sin x cos 2x)
o cosxsin2x —4cos?xsin x

o cosx(cos2x +4sin? x)

1
98. Haingure )'(x), ecnm y(x) = ——
V(x) y(x) Grol)
15x
O S —
(5x —1)*
—15x
o —
(5x —1)°
15
o -
(5x -1y
—15x
o —
(5x -1y
° -15
—tSr=ty*—

99. Hamaure f'(x), ecnm f(x) = (x* —2x° +3)°

o (x* =2x3 +3)° - (6x* —12x° +18)

(x* —=2x% +3)° - (24x° -36x?)

(24x* —=36x° +6x) - (x* —2x° +3)

(@)

(24x> —36x% +18x) -(x* —2x° +3)°

(@)

o 6-(6x* —12x* +18) - (x* —12x° +18)
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1

1% Haitaute f'(x), ecrn f(x) = (x2 —36)?

101. HanguTe HaumeHbLIee 3HAYEHUE PYyHKLUM
[-2,5; 0].

e 6

102. HainguTe HanGonblee 3HaYeHne PYHKLMN

[-4,5; 0].

e 20

103. HanguTte HaumeHbLIee 3HAYEHUE PYHKLMUM

otpeske | —0,5:0].

e -18

104. HainpuTe HanGonbluee 3Ha4YeHME PYHKLUM
Ha oTpeske | —6,3:0].

e 51

105. HaiguTte HaumeHbLee 3HaYeHNE PYHKLUUU
I 5

Ha orpesxe[m’ IH] -

o 4

106. HanguTe HanGonbluee 3HaYeHUE PYHKLMM
I 5

Ha oTpe3ke [32 , 22] -

e 8

'=3x—1In (,1'—3]3

W

Ha oTpe3ke
. -5
v=In{x+5) —5

* Ha oTpeske

dx

y = 4In(x+7)+6 ya

y=8In(x+7)—8x+3

v=9x—In(9x) + 3

y=In{llx)—11x+9
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5

107. Haiip TeH nbllee 3Ha4YeHne PyHKUMMU -~ 2x° = 13x+9Inx+8
T T4

17
oTpeske

e -3
.

[— . .
108. HaitauTe HauMeHbluee 3HayeHne dpyHkuumn > — = Sx+Inx—3

54l
OTpe3Ke 6" 6]

e -6

Ha

109. Hangute Touky Makcumyma pyHKumm Y — In(x+35) —2x+09.
o -45
o -45

110. HanamTe Touky MUHUMYMa coyHKLmmn ¥ = 2% — In(x+3) +7.
e -25
e 25

_ T
111. HainauTte Touky MUHUMYMa pyHKUMKM 3x—In(x+3).

¢ -2

, y=In{x+5) —5x
112. HanguTe Touky Mmakcumyma (yHKUMM - -
o 4

113. Hanpaute Touky MUHUMYMa dyHKumn ¥ — 4x — 4 In(x+7).

e -6
114. HanguTe Touky makcumyma dpyrkuun ¥ = 8In(x+7) —8x 4 3.
e -6

4

115. HaitauTe TOUKy Makcumyma pyHKumm - 2x" = 13x+9Inx + 8.

e 1

116. HaitauTe TOUKY MUHUMYMA doyHKUMM -~ 2x° —5x+Inx —3.

e 1

" ol .111. J— X .-'J‘-
117. HanpguTte HauMmeHbluee 3HayeHue pyHkumm * ~ © 6e" +3

e 6

Ha oTpeake |1:2].
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118. HaitauTe Touky makcumyma cpyHkumum -~ — In(x+4)"+2x+7.

e -5

= 2In(x+4)" —8x— 19,

119. Haitaute Touky Makcumyma cyHKumm -~

e -3,25

-

v = 0, 5x Tx+ 12Inx+ 8.

120. HainguTe TOUKy MakCUMyMa (PYHKLUM -

e 3

—4x* — 10x+2Inx— 5

121. HaiauTe HaMMeHbluee 3HauYeHue yHKUUM - Ha
otpe3ke [0,3; 3].
o -11
R . NI
122. HaiguTe HauMeHblwee 3HaueHne dyHkuun ¥ — ¢ L 9x+9) ya oTpeske
[6; 8].
e -5

]
i

y = 2x

123. HanpguTe TOuKy Makcumyma cpyHKUMMN - 25x 4+ 391nx — 54.

e 3

y=(r—8)¢"

124. HainguTte HaMmeHbliee 3HaYeHNE PYHKLUUU
o -1

. — Vo A— 16
125. Haiigute TouKy MUHUMYMa yHKUMK * (x+16)e .

e -17

T R S
126. Haitaute TouKy MakcuMyma dyHKUMM - (9—x)e ™.

e 8

-
2

v=(3—x)e

—x
127. HanguTe TOUKY MMHUMYMa PYHKUUM - :

o 4

; — v =y
128. HaimpauTe Touky Makcumyma pyHKUmMmn - (x+16)e :

e -15

. 2 . 1 y 30
129. HanguTe TOMKY MUHUMYMa PyHKUMK > (3x7 —36x+36)e '

e 10

. 2 .1 y A H30
130. HanauTe TOUKY Makcumyma pyHKUMM -~ (3x7 —36x+36)e '

Ha oTpe3ke [6:8].
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e 0

131. HaimauTe TOUKy MakcUMyMa hyHKLUM

e 10

D . 2 J_'I.-—ﬁ
132. HainguTe TOYKy MakcumyMma dyHKLUMM -~ (r=2)7¢".

e 0

133. Haiaute Touky MUHUMYMa pyHKUMM * (x—2)7¢

o 2

y= (x+ 6]234_*'
134. HainpguTe TOuKy MakcumyMa PyHKUMM -~ '

e -4

(g 2y 2—x
135. HaiauTe TOYKY MUHUMYMa PYHKUMK - (x+3)7e .

e -3

R . JO—x
136. HaitauTe TouKy MUHUMYMa yHKUMKM ¥ — (x°—8x+8)e .

o 2

v N JJ'.J—.\'
137. HaiiguTe HaMMeHbLUee 3HaYeHUe PyHKUUMN - (8 —x)e

o -1

-

R '« R
138. HainpauTe HambGonbliee 3HaYeHUe pyHKUUM (B—x)e

e 1

(e QY0
139. Haitaute Hanbonblee 3HaYeHne yHKumm (x—9)e

Ha oTpe3ke [—11;11].

e 1

140. HanguTe HauMeHbliee 3Ha4YeHNe pyHKuum -~ (3x°
Ha oTpe3ke [8:11].

o -24

141. HainguTe HanGonblee 3HaYeHne PyHKLUY -
Ha oTpe3ke [—1;4].

® 36

y= (x> — 10x+10)e” .

36 | 56]{).1‘4[&

y = (3x% — 36x+ 36)e"

Ha oTpe3ke 3:10].

Ha oTpe3ke 3:10]
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y=(x" —8x+8) "

142. Haﬁp.T'lrg?TawmeHbu.lee 3HauYeHune pyHKUUK Ha

OTpe3Ke

o 4

2 . \ 10—x
143. Haiaute Hanbonbluee 3HaYeHne pyHKumM ¥ — (x 10x+10)e ™

Ha oTpe3ke [5:11].

e 10

y= ['_][_ . 2}2().1‘-2

144. HaiiguTe HaMMeHbLLee 3HaYeHne YHKLUM Ha otpeske | 1:4].

e 0

145. HanguTe HanGonbluee 3HaYeHNe PYHKLUN ' Ha oTpeske [—5:1].

o 4
oy y2_,—3—x
146. HanpguTte HaumeHbluee 3HauYeHUe pyHKUMM * (x+3)7% Ha
otpeske [—3: —1].
e 0
e [ 12 —d4—x
147. Haingute Hanbonbluiee 3HaYeHne pyHKUMM -~ (x+6)7¢ Ha

oTpe3kKe [—6:—1].
e 4

148. Haigute Touky makcumyma doymkummn ¥ — X 2)7(x

e 2

149. HanguTe TOUKY MUHUMYMa pyHKUMK -~ (x+3)7(x+5) -1

o -3
150. HanguTe HaumeHbLIee 3HaYEeHUE PyHKLUM y=x+3)7(x+3)—1

Ha oTpe3ke [—4:—1].

o -1

151. HaitguTe HauGonbluee 3HaYeHUe PyHKUMM - (x=2)%(x—4)+5

Ha oTpe3ke [1;3].
e 5

152. HanguTe HauGonbluee 3HaYeHne pyHKuUn -~ (x+6)7(x—10) +8

Ha OoTpe3kKe [—14;—-3].
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o x% 289
153. HamauTe TOuKy MakcUMyMa OyHKLUM S
e 17
o 41
154. HaiignuTe TOYKY MUHUMYMa pyHKLMM T
o -1
o x? 425
155. HaitguTe HauMmeHbLUee 3HaYeHUe PYHKLMK ! X naotpeske |1:10].
e 10
o x* 425
156. Hangute Hanbonbluee 3HaYeHME PYHKLUN ! X Ha oTpeske [—10; —
e -10
16
157. HaimguTe TOuKy Makcumyma cpyHKLMM - x SR
o 4
25

158. HaiguTte TOuKy MMHMMYMa (OYHKLUM ' X e
e 5

36
159. HainguTe HaMMeHbLUee 3HaYeHNe pyHKLUM y=x+ X Ha otpeske |13 9].
e 12

9
160. HaiguTe Hanbonbluee 3HaYeHUE PYHKLUM Y= X wa otpeske |4 —1].
® -6

X
161. HanguTe Touky Makcumyma pyHKLMM Y X2 4289°
e -17
¥

162. HanguTe TOUKY MUHMMYMa pyHKLMM Y= R
o 1

1],
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98
y=—+42x+15.
163. HanpguTe Touky makcumyma cpyHKUUM X

o -7

- .
164. Hampute Touky makcumyma cpyHkummn ' — * 48x + 17.

o -4
D )
165. HanguTe HauMeHbLee 3HavyeHne pyHkumm ¥~ + 27% ya otpeake [U:4].
° -54
166. Hanpgute HanGonbluee sHauyeHne yHKUMM * A" —=3x+4 ya orpeske [—2:0].
® 6
s ] 3 2 3

167. HampguTe Touky Makcumyma dpyHkumm -+ — + — 24 + 2.
¢ 0

¥ = O =37 42,

168. HanguTe Touky MMHUMYMa pyHKUMM

e 2

£ )
y=x —3x +2

169. HanguTe HanmeHbLIee 3HaYeHMEe (PYHKLUN “ Ha oTpe3ke [1:4].

o -2

y=x —6x°

170. HanguTe Hanbonbluee 3HaYEHME (PYHKLUN Ha oTpe3ke [—3:3].

e 0

3 2
171. HangmTe Touky Makcumyma cyHkuum ¥ — ¥ T 2x"+x+3.

e -1

3 2
172. Haingute Touky MMHUMYMa dyHKkumum ¥ — -+ 2x" +x+3.

e 1

173. HainguTte HaMMeHblLee 3Ha4YeHue pyHKuum -~ X =2+ x+3
oTpeske [1:4].

e 3

R R T )
174. Haiigute Hanbonbluee 3HaYeHue yHkummn ¥~ 2" +x+3 Ha
oTpe3kKe [—4:—1].

e 3
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R N S
175. HaiguTte Touky Makcumyma dyHkumm -~ — -+ — 24 +7x—35.

e 1

N S S
176. HainauTe Touky MuHUMYMa dyHKumm -+ — +35x"+7x - 5.

o -1

_ 32 ga
177. Haiigute HaumeHbLWwee 3HayeHne pyHkumm » — + — 4 40x+3 yq

oTpe3ke 0:4].
e -109

R NP SN
178. HanauTe Hanbonbliee 3HavYeHue dpyHKumm -+ — * +2x" —4dx+4

oTpeske [—2;0].

Ha

e 12

— L PR
179. HamauTe Touky MakcuMyma dpyHKUmmM - T4+ 12x—x.

° 2

?— I
180. HamauTe Touky MMHUMYMa YHKUMK T4 12x—x.

o 2

181. HaiauTe HaumeHbluee 3HaYeHUe pyHKUUM ¥ — T+ 12x—x

oTpe3ke [—2;2].

Ha

e 9

182. HampguTe HanGonbluee 3HauYeHne pyHKUUM ¥ T+12x—x

oTpe3ke [—2;2].

Ha

e 23

Sy P
183. Haitgute Touky Makcumyma pyHKUUM - x” —x7,

® 6

D Oyt 3
184. HaiiguTe TOUYKYy MUHUMYMa (PYHKLMKN - 9" —x7.

e 0

0.2 3
185. Haitgute HauMeHbluee 3HauYeHne pyHKUUM - I =X ya oTpeske

[—1;3].

e 0

a2 3
¥ =98 — X7 4a otpeske

186. HanawuTte Hanbonbluee 3HauYeHUE DYHKLUMN - 2:10]
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e 108

3

X
y=——0x—-"7.
187. HamguTe TOuKy MakcuMyMa hyHKLUM
e -3
3
X
y=——9x—7
188. HampuTe TOuKy MMHUMYMa hbyHKUUM 3
e 3
2
X
y=——9x—7
189. HanguTe HauMeHbLlLee 3HaYEeHNE (PYHKLUM 3 Ha oTpeske | —3:3].
e -)5
3
X
y=——9%-7
190. HainguTe HanGonbluee 3HaYeHNE PYHKLMUN 3 Ha oTpe3ke [—3:3].
o 11
.]["-5
y=5+9%——.
191. HainguTe Touky makcumyma cpyHKUMM 3
e 3
y=54+9——.
192. Hangute TOUKy MMHUMYMa hYHKLMN 3
e -3
X
y=5+9%——
193. HanguTe HauMeHbLlUee 3HaYEeHNE (PYHKLUM 3 na otpeske [—3:3].
e -13
X
y=54+9%— —
194. Hangute Hanbonbluee 3HaYeHME PYHKLUN 7 Ha oTpeske [—3:3].
e 23
195. HamguTe TOUKy MMHUMYMa (DyHKUUN y=x2—3x+1.
° 4
RS S .
196. HanguTe HanmeHblee 3HaYEHME (PYHKLUN y=a d Ha oTpe3kKe [1:9].
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2z

y=—xT —2x+1,
197. HamguTe TOUKY MUHMMYMa pyHKLUM 3
o 4

23
y==x1-3x+1
198. HanguTe HaumeHbLlee 3HaYeHMe DYHKLUN J Ha oTpe3ke [1;9].
° -8
7+ 6x — 247
199. HaiiguTe TOUKy MaKCUMyMa bYHKLUN T 0x— 2a®.
o 4
. v = 3x— 257 0: 4
200. Hanaute HanmGonblee 3HaYeHUe PpyHKUMMN Ha otpeske [0:4].
o 1
23

y=——=xI+43x+1.
201. Hamagute TOuKy Makcumyma (PyHKLMUM 3
e 9O

2 3
y=——xI4+3x+1

202. Hanaute HamGonbLiee 3HaYeHNe PYHKLUM 3 Ha

oTpeske [1:9].

e 10

203. Hawngute TouKy MUHUMYMa byHKUumM ¥ — X VX —3x+ 1.

o 4

204. Hangute HaumeHbluee 3HaYeHUe PyHKuumn ¥ — xy/x—3x+1 ya oTpeske [1:9].
e -3
2
y = —J.:w./r'— 2x+1.
205. Hangute TOUKy MMHUMYMa (PYHKLMM 3
o 4

2
y = —,1.:«,/_'— 3c+1
206. Hanaute HaMMmeHbluee 3HaYeHMe (PYHKLUN 3 Ha

oTpeske [1:9].

e -8
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207. Hangute TouKy makcumyma cpyHkuumn ¥ — 7 + 6x — 2x/x.

o 4

208. Hanaute Hanbonblee 3HaYeHUe PyHKUMM Y — 3% —2xVX ya oTpeske [0;4].

e 1

2
y=—=xy/x+3x+1.
209. Hangute TouKy Makcumyma pyHKUUN 3

e 9

2
y=—=xyx+3x+1
210. Hangute Hanbonblee 3HaYeHMe PYyHKLUN 3

Ha oTpe3ke [1:9].

e 10

3 & .2 A 1 /
211. HanauTte Hambonbluee 3HayeHne pyHkuum » 6,5x" + 14x— 14

oTpe3ke [—4:3].

Ha

e -35

212. Haitaute TouKy MUHUMYMa pymKuum ¥ — 211 — X +32.

o -14

X — 5% —20x

213. Hanagute HanGonbliee 3HaYeHNe PyHKLMM Ha oTpe3ke [—6:1].

o 48

, 5 apd s
214. HaiguTte HanGonbluee 3HauYeHne pyHKUUM * — 3 20x7 — 54

oTpeske [—4;—1],

Ha

e 10
215. Haitaute Hanbonbluee 3Ha4YeHne pyHKUMK -~ 3+27x—x" ya otpeske [-3; 3].
o 57

y=x =3x+4 13 orpeake [—2:0].

216. Hanagute HanmbGonblee 3HaYeHNe PyHKLMM

e 6

T &3

217. Haitaute HanGonbiuee sHaueHme ynkuun ¥ =¥ T — 10,
oTpe3ke [—9:1].

e -10

218. Hanaute HauMeHbluee 3HaYeHue PyHKUMKM y = 15 + 12x + x3 Ha oTpeske [-2; 2].
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219. Hanaute TOUKy MUHUMYMa PYHKLMM *

220. Hanaute TOUKY MUHUMYMa PYHKLMM *

-17

[T

F

— 18x+29.

V=X

144

=

[T e

—21x+11.

V=X

196

4.3.6. IlepBooOpa3Has PyHKIUHU, €€ IPUMEHEHHE

. ®yHkumsa F(x) =-0,5 cos 2x + C npeacraBnsieT co60M MHOXeCTBO BCeX

nepBooOpasHbIX AnsA pyHKUUU:
f(x) = -sin 2x

f(x) = sin 2x

f(x) = - 0,5sin 2x

f(x) = 0,5sin 2x

. PyHKuma F(x) = 2 In(0,5x-1) aBnseTca oqHON U3 NepBOOOpa3HbIX (PyHKLNK:

f(x) =2/x

f(x) =1/(0,5x-1)
f(x) =2/(0,5x-1)
f(x) = In(0,5x-1)

. YKkaxunTe nepBoobpasHyto chbyHKUum f(x) = cos X, rpacdhmk KOTOpPON NPOXoauT Yepes

TOouky (0;1):
F(x) =sinx -1
F(x) = sin x+1
F(x) = sin x
F(x) = -sin x+1

1 1
. Hangurte obwmn Bug nepBoobpasHon ana cpyHkuum f(x) = —
2vx+1 x
2
W + In|x| + C

—V/x+1 +In|x| + C
—2vVx+ 1 +In|x| + C
Vx4 1 +n|x| +C
2vVx + 1 +In|x| + C
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5. Ykaxute nepBoo6pasHyto cpyHkumm f(x) =2x + 4x3 -1
® X2+ x*-x

o 2x% 4+ 4x*

° 24 12x?

o x*+x4
6. YkaxuTe nepBoobpasHyto cpyHkumm f(x) = 3x2+ 2x -4

® X3+ Xx? - 4x
o 6x+ 2
o X3+ X2

0 X%+ X - 4x
7. Haiigute HeonpeaeneHHbIN UHTerpan ot pyHkumm f(x)=(3x+1)5

6
(x+1)’

2

(3x2 . 15

o | x

+G;
)
(3x+1)°

R 18

5(3x+1)" +C;

8. MHoxecTBO NepBOO6GpPa3HbLIX PYHKLUMM /() =32 -2c+4 UMEET BUA:

o X*-x*+4+C

o X —x?>+4x+C
le) 6.X—2
o 6x-24C

9. Yemy paBeH onpeaeneHHbIn nHTerpan ot oyHkumm f(x)=x3+2x Ha uHTepBane ot
a=-1 go b=17?

e 0
10. nMnowaab Urypbl, OrpaHNYEHHON NMNHUAMU =432 y = x+2, PaBHa

e 45

11. HanguTe HeonpepeneHHbIN UHTerpan oT yHkuum f(x)=(1-4x)3
(1-4x)"

o 4

G

0 (x—2x2)4+C;
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o 3(1-4x)+c
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(-4

PY 16

+G

12. MHoXecTBO NepBOOBpPa3HbLIX PYHKUMM f(x)=5x* —8x+1 UMeeT BUA
o X —-4x*+1+C

o X —4x*+x+C

o) 20x3 -8

o) 20x3 _8+C

13. Yemy paBeH onpegeneHHbIN nHTerpan ot yHkummu f(x)=3x2+4x Ha NHTepBane
ot a oo b, ecnn a=-2, b=1?

e 38
14. nNMnowaab pUrypbl, OrpaHNYEHHON NINHUAMM y = 4x— %y = 4— x, PABHA
e 45

15. NMnowaab KPMBONUHENHOW Tpaneuunmn, orpaHNYEHHON CBepXy rpacrmkom
¢yHKkumun y = 2x Ha [0;3]paBHa (B kB.eA.):
e O

16. HanpguTe nnowaab GUrypbl, OrpaHUYEHHON 3a84aHHLIMU AIMHUAMKN y = 0, X =
ex=e%y= 2 (B kB.€A.)
X

o 2

17. HanguTe nnowaab Urypbl, OrpaHUYEHHON 3a4aHHbIMMU IMHUAMKN y = 0, X =

1
1,x=ey=_
X

e 1

18- Haittn Bce nepBooGpasHbie yHKumM f(x) = 2(2x + 5)4

o l(2x+55+¢
5

o %(Zx +5)5+c

o %(Zx +5)5+¢

19. [Ons dyHKumum y = -3 sinx HanauTe nepBoobpasHyto, rpadyuK KOTOPOM
npoxoauT Yyepe3 Touky M(0;10)

o -3cosx + 13

® 3cosx+7
-3sinx + 10
5cosx + 1
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20. [Onsa dyHkumm y = 3sinx Hanaute nepBoo6pasHyto, rpacmk KOTOpon npoxoauT
yepe3 Touky M(0;10)
® -3cosx+13
3cosx + 7
-3sinx + 10
3sinx + 10

21. Onpepgenute yHKUMIO, AN KoTopon F(x) = x2 — sin2x — 1 ABNsAeTCcA
nepBooGpa3HoOn:
3

f(x):x_+0052x+x
3

@)

f(x)=2x—2cos2x

O

f(x)=2x+ l_cos2x
2

3
f(x) =%+%0052x+x

o

22. Hawngute nepBoo6GpasHyto Ans pyHKUMK f(x) = 4x3 + cosx.
o F(x)=12x* —sinx+c

o F(x)=4x>+sinx+c

o F(x)=x*-sinx+c

o F(x)=x"+sinx+c

23. [Onsa dyHkumm f(x) = x2 HanaguTe nepsoo6pasHyto F, npuHMMaloLwwyo 3agaHHoe
3Ha4yeHue B 3agaHHON Touke F (-1)=2

Foy ¥ +2b
303

o F(x):2x+2£

3

3
o F)=-X 421
303

x 1

@) F(x) =?—2§

1
24. Haigute nnowaab PUrypbl, OrPaHNYEHHON NUHNAMUY = Jx M y= 5 X
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X
25. Onpepenute yHKUMIO, AN KoTopon F(x) =—cos_ -x3+4 sasnsetcs
2
nepBooGpa3HoOn:

f£(x)=—sin * — 3¢

O

\S)
=

-3x?

)= "sin
2
1.

f(x)=—_sin
2

3

o
o o= N

f(x)=2sin ¥ — 322
2

O

26. Hamaute nepsoo6GpasHyto ans pyHkumm f(x) = x2 — sinx

—COSXx+c¢

X — COSX + C

x3
3
o F(x) =2
3

e F(x) =%+cosx+c

X3 .
o F(x):_+smx+c

27. Ons dyHkuum f(x) = 2x - 2 HanauTe nepBoobpasHyto F, rpadmk KoTopomn
npoxoauT Yyepes Touky A(2;1)

o F(x)=-x2-2x-1
o F(x)=x2+4+2x+2
o F(x)=2x?>-2

® F(x)=x2-2x+1

28. Hangute nnowanb KPUBONMHENHOW TPaNeLumn, OrpaHNYEHHON NIMHUAMM Y =
2x%,y=0,x=2

o 53
3
0 21
3
e 1
53
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023
3

29. BbiGepuTe NepBoo6pasHyto ana dyHkuumn [ (x) =4x -1,
o F(x)=16x*—x

o F(x)=2?
o F(x)=2x*-x+1
o Fx) =162

30. Kakas u3 gaHHbIX (PYHKUMIA He IBNSIeTCA NepBoobpasHomn Ans PyHKLMM

f(x)=sin2x?

1
o F(x)=— _cos2x
2

1
o F(x)=2-_cos2x
2

® [F(x)=-2cos2x

1
o F(Xx)=4-_cos2x
2

31. A7.Hangute nnowaab Urypbl, orpaHU4EHHON NUHUAMM
y=sinx, y=0,x=0, x=m.

o T
o 0
o 1

e 2

EREELEEERE!
32. Hangute nnowanb purypbl, 1306paXeHHON Ha PUCYHKE r !

P w |
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W | v =

33. HaiauTe nnowanb Urypbl, N306paKEHHON Ha PUCYHKe | -

NI o w|5 w3

34. HamauTe nnowaab GUrypbl, M306paxkeHHON Ha pucyHke' * f ELEEE R ¥
26

° 3
25

o 3

o 8
29

o 3

35. BbiGepuTte nepoo6pasHyto aAns dyHkummn f(x)=2—x,
o F(x)=2x-2x

o F(x)=-0,5x* +2x +1

- F)=2-2
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o F(x)=-0,5x

36. Kakas u3 gaHHbIX (PYHKUMI He IBNSIeTCA NepBoobpasHomn Ans PyHKLMM
f(x)=cos3x?

1
o F(x)=2+ _sin3x
3

o F(x)= lsin 3x
3

1
e F(x)=2-_sin3x
3

1
F(x)=4+ _sin3x
3

O

37. HaunguTte nnowaab (PUrypbl, orpaHNYEHHON NMNHUAMU

i
y=cosx, y=0,x=0,*= .

v S

-

38. HamauTe nnowaab Urypbl, M1306paXeHHON Ha PUCYHKeE

W W[ W

(USEN N SRS |

443321 12314988
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39. Hamaute nnowaab GUrypbl, M306paxeHHON Ha PUCYHKe

No\owl\lw|5 (OSHEEN|

40. HawnaguTte nnowaab urypbl, U306paKeHHON Ha PUCYHKE

41. ®yHKuma F(x) = 7sinx + 10x* aBnsieTca nepBoo6pasHon Ans pyHKUUN
O f(x) =7cosx + 40x3

® f(x)=—7cosx +40x3
O f(x) =—7cosx + 2x5
O f(x)=7cosx + 2x5

42. Hagute o6wmit BUA nepBoobpasHbIX Ans PyHKUMK f(x) = 3x2 — x4 + 1;

x° 1
Fx) =x ——— -4 ¢
5 x

2
o F(x)=6—4x3—x7+c
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5
O F(x)=3x2—x_—1_

5 x

5
o F(x)=3x2-" —1_+C

5  3x

43. [Onsa dyHKuum f(x) = 3x2 — 6x HanaUTe NepBoodpPa3sHyIo, rpachnK KOTopo
npoxoamn Yyepes ToUuKy M(2; 5)

O F(x)=x3—3x2

® F(x)=x3—-3x2+9

o Fx)=9

O F(x)=6x—6

44. Hanpgute nepsoobpasHyto hyHKUMM f(x) = 3x2 — 2x + 4, rpacpmk KoTopomn
npoxoauT Yyepes ToOUkyA(—1;1)

® Fx)=x3—x2+4x+7

O F(x)=6x-2

O Fx)=x3—x>+4

O Fx)=x3—-x2+3

45. Hawngute nnowanb GUrypbl, orpaHNYEHHON NUHMENn y = 1 — x3 1 ocblo Ox

I SN

O
-
Lol el

46. Hangute nnowagb GUrypbl, orpaHUYeHHON MIUHUSIMM y =2 —x3, x = —1,x =1

47. Hawngute nnowagb Urypbl, OrpaHUYEHHON NMUHUAMN Yy = —x2 —4x, x = —3,x =

48. BbluncnuTe nnowanb 3aWpPUXoBaHHON HUrypbI

wlr
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x2-2x+3

Aol

49. BbluncnuTe nnowaab 3aWPUXOBaHHOM PUrypbl

50. Hawnagute nepsoo6pasHyto hbyHKUMM f(x) = 3x2 + 2x — 3, rpadIMK KOTOPOM
npoxoauT Yyepes TOUKyA(1; —2)

® [(x)=x3+x*—-3x-1

O F(x)=6x-2

O Fx)=x3+x2—-3x+3

O Fx)=x3+x2-3x—5

51. Ykaxute d)opMyny, Mo KOTOPO MOXHO BbIYUCIINTL Niowaab

3awTpuxoBaHHOU hpuUrypbl, U300paXeHHON Ha PUCYHKe
o [J(4-(x-2)? - x)dx
o [J(4-(x-2))dx
o —[}((x—2)?—x)dx
o [(x—4-(x—2))dx

o [I((x-1)*—x)dx

3
52. HawnguTe Kaky0-nn60 nepBoobpasHyo PyHKUMN Yy =
4x2
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o 4+ —7=
4x3

53. [Onsa dyHKuumn y = -3 sinx HanauTe nepsoo6pasHylo, rpacmK KOTOpoWn
npoxoauT 4yepe3s Touky M(0;10)
o -3cosx + 13

® 3cosx + 7
o -3sinx + 10
S5cosx + 1

54. BbiGepute nepBoobpasHyto ans pyHkumm f (x) =4x -1,
F(x)=16x* —x
F(x) =2x

O
F(x)=2x* —x+1
F(x)=16x>

55. Kakas u3 gaHHbIX (hyHKLMI He ABMRsieTCA nepBoob6pasHon Ans yHKLMM

f(x)=sin2x?

1
F(x)=— _cos2x
5 2
Fx)=2- 1_c0s2x
5 2
o F(x)=-2cos2x
1
F(x)=4—- _cos2x
5 2
56. Hahaute nnowaab dpurypsl, orpaHU4EeHHON NUHUAMK
y=sinx, y=0,x=0,x=T7
e 2

57. Kakas u3 gaHHbIX (DYHKUUI He siBRNsieTcs nepBooGpasHomn Ans pyHKUMM
f(x)=cos3x?

1
F(x)=2+ _sin3x
3
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F(x) = l_sin 3x

5 3
1 .
F(x)=2-_sin3x
° 3
1
F(x)=4+ _sin3x
5 3

58. Haiaute nepsoo6pasHyto F byHKumm f(x) = 3x2 + 4x3, ecnun F(2) =15
® F(x)=x3+x%*-9

o F(x)=x3+2x*-25

o F(x)=x*+2x3-17

o F(x)=2x3+2x*-33

! ‘\_/'f
59, -u -9 "™ Ha pucyHKe n306paxéH rpadmk HEKOTOPO
L F(x) =x +30x" +305x — =
yHKUMN ¥ — I ':J':,]-d)yHKLI,VIﬂ 5 — opHa u3

nepBooOpasHbIX (PyHKLUN .f(«l’j-Haﬁ.que nnowanb 3aKkpaweHHoON purypsbil.

e 12
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60.

* Ha pucyHKe M306pa>|<e|-| r&adwuc HeKoTopoun

y— flx FU} = 2x — 54x% 4 488x — =
pyHKUMM y =) q)yHKLIVIiI(JL_ — oAHa u3
nepBooOOpasHbIX (PYyHKLUN ° )- HanguTe nnowaab 3aKkpawweHHON ¢puUrypbil
e 38

61."

Ha pucyHke nsobpaxeéH rpacuk HeKoTopowm
. F(x) =x —30x* +301x
dyHkumm ¥ = f(X). dyHkums

‘ — ofiHa u3
nepBooobpasHbIX (PyHKLUN ! (XJ-HaVIAMTe nsowaab 3akpaweHHon purypsbl
o 4

I e

——

\f

62.°

“ Ha pucyHke nsobpaxeH rpacpuk
- , 12
L F(x) = 2x" — 60x° + 601x
dyHkumm ¥ = f(X). dyHkums

— ofHa 13
nepBoobpasHbIX PyHKLMM f UJ-HaﬁnuTe nrowanb 3akpaweHHon purypbl
® 6
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63. -9 " Ha pUCYHKe u3o6paxér rpacduk
L F(x) = 2x° +60x* + 602x — =

y y=flx). 4

HeKoTopoun PYyHKLUMN .ta)jl-lkuwﬂ — ofdHa

13 nepBoobpasHbIX PYyHKLUN ° "Hangute nnowanb 3akpaleHHOW Urypbi.

|

64. -3 "" Ha pPUCYHKe n306paxéH rpaduk HeKOTopom
o on 3 2 .
¢dpyHKUUN ¥ _.f(XJ-CDyHKLWIﬂ_}‘F"'J =X+ 12x7 451 3—o.z:l,l-la ns3
nepBooOpasHbIX (PyHKLUN f1x). Hanaute nnowaab 3aKpaweHHoun purypbl.
e 8
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65. 5 - Ha pUCyHKe M306pa>|<e|-| rpacuk EﬁKOTOpOM
y— flx F(x) ) = 2x° 4 24x% + 97x 3
pyHKUUN T J'dbyHKuw?(X\ - — opHa u3
nepBooobpasHbIX PYyHKLUUN J- HanauTe nnowaab 3akpaweHHON pUrypsbil.
® 6
o
{ |
i |
i |
il i
| B
N
.
V.
66. - - ""Ha pUCYHKe M306paxeéH rpad)Mk HEKOTOpPOW
" _ li
o F(x) =2x" +24x" +99x — —
dyHkummn ¥ = [(X). Oynkuma 4 — opHa us

nepBooOOpasHbIX (pyHKLUN .f":IJ-Haﬁ.que nnowaab 3akpaweHHoW ¢hurypsbil.
e 31

261



67. -2 "™ Ha pucyHKe U306paxEH,rpachMK HEKOTOPOIA
v = flx). P yFL.l'} = .r‘p I .8.!;‘ ‘I) 'ﬁl ? P
pyHKUUM © 7 DyHKUMA

(x) — oAgHa U3
nepBooOpasHbIX (PYyHKUUU

"HanauTe nnowaab 3akpaweHHoW pUrypsbl.

68. 2 x”'% Ha pucyHke n3o6paxéH rpadmk HEKOTOPOW
dyHKUun ¥ — I (XJ-¢yHKuMﬂ_ F{.t"} _ 2_\.3 { IS.\'E L 56x — — — OAHa U3
nepBooOpasHbIX PYHKLNN f1X)-Hanaute nnowanb 3aKpalliéHHoW urypbi.

e 8
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69. 2 ' * Ha pucyHKe n3o6paxéH rpadmk He\«?Topoﬁ
v Fx F(x) =2x" — 18x% 4 55x =
pyHKUUN y=fla). PYyHKUMA, . — o4Ha u3
Jix)
nepBooOpasHbIX (PyHKLUN

70. " ' " Ha pUCYHKe n306paxéH rpadpmk HeKoTopoW
3 .
L F(x)=-x"—6x"+ 19x—2
yHKuMn ¥ — fix). CDyHKuvm_ ) 3 — o4Ha u3
nepBoobpasHbIX (pyHKLUN 1(x)-Haingure nnowaae 3aKpaweHHoun purypbl.
e O

"HanguTte nnowanb 3akpaweHHOW hurypbil.
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“ " Ha pucyHKe n3o6paxéH rpad)mk HeKOTopom

3 1 -\
—X 12x“4+73x—13
— oAHa u3

71. "
o Fl(x) =
y = £(x). =3
hyHKLUMM PyHKUUA (x)
nepBooobpasHbIX PYHKLUN "HanguTe nnowaab 3akpaleHHoW urypbl.

e 6
|
i\ .f'
N/
P ,-"II
b A
72. ¥ 6 ¢ " Ha pUCYHKe n306paxeH rpacuk HeKoTopon
- : - 19
o F(x)=x>—21x* +149x — —
dyHkumm ¥ = J(X). dynkumn 10 — ogHa un3
nepBoOOpa3HbIX (pyHKLUN 7(x).Hangure nnowaae 3aKpaweHHoun urypbl.
e 6
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73. ¥ 6 * "Ha pUCYHke M306pa)f<§|-| rpacpmk HeKoTOpOM
. F(x)=x"—21x> +152x — —
v = flx). 11
pyHKUUN PyHKUMNA ( . — o4Ha u3
nepBooOOpasHbIX (PYyHKLUN )- HanguTe nnowaab 3aKkpaweHHON pUrypbil.
o 1
By | |
i: il
ll. =i'
II i|
| i
|iI |
|
'|| .'I
II'. |
\ /
74. 5 7 Ha pucyHke n3o6paxéH rpadmx

o I
. F(x) = 2x" — 48x% 4+ 385x — —
HekoTopon dpyHkumun ¥ = f1x). DyHKUUS 3 — opHa
u3 nepsoo6pasHbIX byHKUMKM [ (X). HanauTe nnowaab 3akpalieHHoW Urypbil.

® 6
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75.

2 " Ha PUCYHKe U300paxéeH

9

]
rpachmk HeKOTopoun "
F(x)==.
(¥ =73
"HamawuTe nnowapb 3akpaleHHon purypbil.

3 2 A .
" —20x" 4+ 201x 5
— OAHa n3

v = F(x).
Sy,

pyHKUUN
nepBooOpasHbIX (PyHKLUN

II|III IIII

76. 1 e oft
o 4 34

|:\.l — §.l -T.l T.’. ?_

HekoTOopomn chyHKuun ¥ — .f.(ij-¢yHKuM§|
oflHa U3 NnepBooOOpa3HbIX PYHKLUMN J1x). HaitguTe nnowagb 3aKpalleHHOM

|lll |II
Ha pucyHke nsobpaxeH rpacpumk
280 1

¢urypbil.
® 6
II.'|
77.° - . “Ha pucyHKe n3o6paxéH rpadymk HeKOTopou
F(x) = LI LI ST
2 — ogHa u3

dyHKUun ¥ _.ffﬁ::]-CDyHKLIMﬂ_ )
nepBoo6pasHbix dyHkuum Jf (1) Hangute nnowaawb 3akpaleHHoi durypbi

® 6,75
® 6.75
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78.°

i *Ha pucyHke M%?Gpa)l(éH rpaq?vu( HeKoTopou
3 - 3

L Flx)=——xX 4+ —x—42x— —
oyrgn > ) ) = =37 + 752 Y

nepBooOpasHbIX (PYHKLUN

" DYHKUMA

7ix)

— oAHa 13
"HainguTe nnowaab 3aKpaleHHON (PUrypbi.

2,7
2.7

-
£

—10 7 Ha pucyHke nsobpaxéeH rpacpuk
|
s F(x)=—=x
HeKoTopoun PyHKuUm v — f UJ-QJyHquj 6 I —
OoflHa U3 NepBoOOpa3HbIX PYHKLUN f1x).Hangute nnowaab 3aKpaweHHoMn
¢purypbil.

2,25
2.25 -
ab .
-\
ff" .\n
Illlf." 'I.IIIIII
—10 -5 """ Ha pucyHke nsobpaxéH rpaduk
) | - 9. |1
L F(x)=—=x ;_r’ 30x — —
HekoTopoit dyHkuun ¥ = (X). dyHkums 2 < — ofgHa

U3 nepBoo6pasHbIxX pyHkumum f(x). Hainaute nnowaae 3akpaleHHoOM GUrypsbi.

12,5
12.5 )
)/’__\
A
{ L
I i
- -t """ Ha pucyHke nsobpaxéH rpacgpmk
o I 33 297 1
o Flx)= — - - Ty 5
HekoTopow dyHKkumn ¥ = f(X). dyHkuma 30 4 5 2_

OAHa n3 nepBooo6pasHbIX PYHKLUMN flx). Hangute nnowaab 3aKkpaweHHON
¢urypbil.

4,95
4.95
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82. - gk H:{ pUCyHKe J;a:;o;Gpa‘,),lséwj rpadmk 7
oo Flx)= ——x"— —x" —42x — -
y y=flx). 27 6 4

HeKoTopou PYyHKLUMN DYHKUMSA —

X).o, . .
ofHa 13 nepBoOO6pa3HbIX (PYHKLUMUMU ° HanauTte nnowaab 3akpalleHHON
curypsil.

) 1 ]
/"f_ﬁ -
y N
y \
.'lll.: "."\.
Fi "-II
i "n. l,
83. 5 """ Ha pucyHke nso6paxéH rpacuk
L | - 21 , 135 13
NP f‘l{'\} = )y ——Y — —F — —
HekoTopon dyHkuun ¥ = J(X). dyHkumn 4 4 4 )

oflHa U3 NnepBooOOpa3HbIX PYHKLUN flx). Hamaute nnowaab 3akpaweHHOMN
¢purypbil.

e 38
O
A
a u
|Il II|
84. -5 " Ha pUCYHKe N306paxéH rpaduk HeKOoTopom
dyHkumm ¥ = f1X). dyHkums F(x) = Y — 2142 — 144x ! — oAHa u3
nepBoo6pasHbIx dyHkumm [ (X)- HaitauTe nnowaab 3akpawelHoii ourypbi.
e 4
S "
85. = 6 """ Ha pucyHke nso6paxeéH rpadmk HeKOTopoWn
| 21 , 72 4
Lo F(x)=——x - Z=x - Zx— =
dyHkummn ¥ = f(X). dyHkumn 10 10 5 3 — opgHa u3

nepBooOpasHbIX (PyHKLUN flx). HanguTte nnowaab 3akpaweHHoON purypbil.
e 04
e 04
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86 "Q. |"|1..|' s o«
. - -% ? Ha Rwﬁyﬂﬁﬁ}nioﬁpameu r:pa(pvm HeKoTopou
oo Flx)=—=x"— —x" —24x— -
v= flx). ' 5 10 6
pyHKUUM q)yHKLIVI? (x — oAHa u3
nepBooOpasHbIX (PYHKLUN J- HanguTe nnowaab 3akpawleHHON pUrypbil.
e 25
e 25
A t
\\
zx// \\ L
87. -8 -1 """ Ha pucyHke nso6paxéH rpacmk HeKoTopom
9 , 5
L Flx)=—=x"— ¥ —12x— =
cyHkumm ¥ = fX). @ynkuma 8 4 2 — opgHa u3
nepBooOpasHbIX (PyHKLUN f1x). HaitguTe nnowaab 3aKpaweHHoun purypbl.
e 4
O
||l I'.
| |
|II Ill
IIII III|
88. -5 " Ha pucyHke n306paxéH rpacdmk HekoTopoW

(*)YHKU,MM V= f'[JLJ . ¢Y|'|KL|V|ﬂ. .F L’L] = —X 1 8x° 105x — 20 — ofHa u3
nepBooOpasHbIX (PyHKLUN f1x).-Hangure nnowaae 3aKpaleHHOUn urypbl.

e 1
A
[ 4
|III I
|II II'
|II II|I
89. o ~ Ha pucyHke n3o6paxéH rpadpmk HeKoTopow
3 13 5
o F(x)=—>x"— —x*—90x— 10
dyHkummn ¥ = f 1), dyHkumn 4 4 — opgHa u3

nepBoobpasHbIX (pyHKLUN .f'(Ij-HaﬁnMTe nrowanb 3akpaweHHoW hurypsbil.

e 5
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iy

g " Ha PUCYHKe M306Qja)KéH rpachuk HekoTOpOiA
oo Flx)=—=xX —=x"—09x—Z

y=fix). 6 4 :

pyHKUUM PyHKUMA

A — oAHa 13
nepBooOpasHbIX (PYHKLUN )

"HanguTte nnowanb 3akpawleHHOW hurypabil.
e 2725
e 2725

"Il

91. —% - of Ha pucyHke nsobpaxéeéH rpadpmk HEKOTOpomn
. 12 5 3
o F(x) = e Y
dyHkummn ¥ = f1X). dyHkums 5 5 5 — ogHa u3

nepBooOpasHbIX (pyHKLUN .f"ll‘J-Haﬁ,que nnowaab 3akpaweHHoN ¢hurypsbil.

4 b,
92. v 3 Ha pucyHKke n3obpaxéH rpacpuk

) I |
L Flx)=——x" —-x"4+3x——
HekoTopon dyHkuun ¥ = [ (X). dyHkuus 18 4 Il — ognHa

U3 nepBoo6pa3HbIX pyHkuum f(x). HaguTte nnowaab 3akpaleHHoOW GUrypbi.

e 20,25
® 20.25
Wy -(X.-'—\-\.‘\‘
93. " 1 4 " Ha pucyHKe M306paxéH rpacpmk HeKOTopoMm
. 2 12 , 18
o Fl(x) = S = —x-8
yHKumMn ¥ — t UJ-d)yHKuMﬂ 5 5 5 — ofHa u3

nepBoobpasHbIX PyHKLMM .f'(I‘J-Haﬁane nnowanb 3aKkpaweHHOW purypbil.
e 16
e 16

270



A0

94. 2 5 " Ha ;rf?(rlke "Pi_??a)ffg rp?ﬁ)I:K HekoTOpPOM
v = flx). R 3
pyHKUUM PyHKUMA, . — oAHa u3
Flx). N}
nepBooOpasHbIX (PyHKLUN HanauTte nnowaab 3aKkpawieHHON puUrypbl.
e 15
e 15
/,f“
£
1 .-"III L]
95. ¢ 3 7 * Ha pucyHKe nsobpaxéH rpachmk HeKoTopom
gy [ , 63 16
o Flx)=—=x"43x"——x——
yHKumMn ¥ — filx). <Dy|-||<u,v|;_| ) 5 3 3 —opHams
nepBoobpasHbIX (pyHKLUN f(x).Hangure nnowaae 3aKpaweHHoun purypbl.
e 64
°* 64
p N
P N
y N
y. \\
A \
96. " 1 1. * Ha pucyHKe n3o6paxéH rpacmk
| I 5
L Fx)=——xX 4+ —=x>—Zx—15
HeKoTopomn pyHKuMn ¥ — I UJ-CDyHKuMﬂ 18 12 3 —

oflHa U3 NnepBooOOpa3HbIX PYHKLUMN flx). Hamaute nnowaab 3aKkpaweHHOMN
¢urypbil.

e 20,25
e 20.25
a
£
4
.'lll lII'.
T % I. -
97. ¢ ! 7 7 Ha pucyHKe u3obpaxéH rpacmk HeKoTopom
i 11 - 121 , 154 7
L Flx)=——x"+ x°— X— =
dyHkumm ¥ = 1 (X). ®yHkumn 30 20 S 3 — opna u3

nepBooOpasHbIX (PyHKLUN .f'(ﬂij-HaﬁnMTe nrowaab 3akpawweHHoN purypsbil.

® 495
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98. ! 0 " Ha pucyHke n3p6paxéH rpagmk
F(x) =p —ytj f ipr:p x@rp f
] y = f(x). o 187 "6 37 4
HeKoTopou PYyHKLUMN PYHK Iﬂ_ﬂ —
olHa U3 NepBOOOpPa3HbIX PYHKLUN "HanaguTe nnowaab 3aKkpalleHHOM
curypsil.

® -5864

||'.I

=

99, ¢ 6 5 " Ha pucyHKe n306paxéH rpadmk
- 7 21 | 89
L F(x) = S -
HeKoTopoun PyHKuUm ¥ — i UJ-QJyHquj
OflHa U3 NepBOoOOpa3HbIX PYHKLUN fix). Hangute nnowaab 3aKkpawwleHHON

curypsil.

e 23
_ Al .
100. ° 6 s * Ha pucyHKe n3o6paxéH rpadmk
. Il -~ 9, 8l 5
o Fx)=———=x"4+-x"——x— =
HekoTopoW dyHKkumn ¥ = Jf(X). dyHkums 10 4 3 2—

oAHa 13 nepBoobpasHbix dyHkumm Jf (X). HaitgnTe nnowaawk 3akpaweHHow
curypsil.

e 1,35
e 135
& /,__\\
£ \
4 ."Illf L.
101. ° 8 0" Ha pucyHKe n3obpaxeéH rpadmk
3 . 81 6
o Flx)=—2x04+—x* — 144x— —
HekoTopoit dpyHkumu ¥ = J (X). ®dyHkums 5 5 11—

OAHa U3 NepBooOOGpa3HbIX PYHKLUN flx). Hangute nnowaab 3aKkpaweHHON
¢purypsbl.

e 24
e 24

X /
30 4 5 9__
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||'..

",
.
A

102. ° 8 0 ¥ Ha pUgyHKe bﬁoﬁpaméﬂ rpacuk
o F(x)=—=x> 4+ =x? —60x— 1
- v = fix). 4 4
HeKoTopon hyHKUUM . JL)jl-u(uvm —opaHa

M3 nepBoobpa3sHbIX PYyHKLUN ° "HainguTte nnowaab 3akpaleHHOW purypbil.

e 1

4.3.7. KoopauHaTbI U BEKTOPbI

=N

. OaHbl Touku A(4; 5; 1) u B(0; 9; -8). Yemy paBHa gnuHa oTtpe3ka AB?

2. YKaxuTe napy KONnuHeapHbIX BEKTOPOB:
a(1:4:5) , b(0:8:-1)
o a28;-1), b(4;16;-2)

a(0:0:0) , b(8:4:3)

@)
5 aﬁ(l;Z;Z)VI Z;(—1;2;2)
o azl;—3;4)ml;(4;—3;l)

3. Bektop m(4;-8;6) OpTOroHaneH BeKTopy . YKaXute KoopavHaTtbl
BeKTopa n:

;(—1 ;—2;-3)
;(1;2;3)
;(—2;2;4)

n(2;-2;-4)
n(=2:-2:4)
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o

O

O

Bbiuncnutb KoopanHaTtbl cepeauHbl oTpeska AB, ecnu A(-10; 2; 3) u B(0; 16; -7).
(5:-8:2)

(=5:9:-2)

(=5:8:2)

(5:9:-2)

(-10;14;-4)

. UYemy paBeH moaynb Bexktopa MN , ecnin M (\3: v2:45) N(2V3:3v2:45)

J5

J13

Jii
V3442

V2+43

BbluncnuTb ckansipHoe npousBeaeHue BektopoB a(2;—-1,5;4) n b(-3,5;2;0)
-10
1.3 1)

.31
[laHbl BEKTOPbI a(—; ;DnB(_;7;” . BbIMMCANTL KOOPAUHATLI BeKTOpa
53 4 8 2

m=15a—8b.

(E,E,E)
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o 2432

9. YkaxuTe napy KONnuHeapHbIX BEKTOPOB:
a(1:4;5) , b(0;8:-1)
. a28-1), b(416:-2)

a(0:0:0) , b(8:4:3)

O
o a?1;2;2)mg(—1;2;2)
 a(1:-3:4), b(2—6:8)

— - -

10. Bektop m(—1;—4;3) opTOroHaneH BeKTopy 7. YKaXuTe KOOpAUHaATbI BeKTOpa 7 :
n(=1:-2;-3)

o n(1:2:3)

n(-2:2:4)

n(2:-2:4)

n(-2:-2:4)

11. BbluncnuTtb KoopavHaThl cepeanHbl oTpeska AB, ecnu A(-5;1; 10) n B(-5; 15; -
14).

(5;-8;2)
(=5:8;-2)
(—5:8;2)
(5;9;-2)
(—10;14;-4)

12. Bbluncnute KoopanHaThl cepeanHbl oTpeska AB, ecnu A(1;-1;3),B(3;-1;1)

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

(@)

(@)

(@)

13. Yewmy paBeH moaynb BekTopa m, ecnm M(2\/§;3\/§; \/g) N (\/5; \/5;0)

A

276



o I

N
o V2443

14. Tpun KaKOM NONOXUTENLHOM N BEKTOPbI (Zn + 2;1;2) n (n;O;—Z)
OpPTOroHasnbHbI?

-2;1

o O O O
N

[ ]
[Ey

15. BbluncnuTb cKkansipHoe npon3BeaeHne BEKTOPOB ;(1;_1,5;8) 7] 5(5;2;1,5):

e 14

—

16.  AaHbl BeKTOPBI ¢(3;-3;5) 1 5(3;0;5). BLIUNCNNTL KOOPANHATLI BEKTOPA

m=5a—6b.

T
o 151515
7 1
(=~ —;10)
.8 3
) (_39_159_5)
o (=327
NG
o= b {Ema {-3-69)
17. 16.¢ L2 3.0 ¢ Toraa KonnuHeapHbIMY 6yayT
BEKTOpb!. ..

o a> nbhb—
O b™nN c—>

e > Unco

O {x2—xu;y2— Y122 — 71}

18. W™ (x1; ¥1; Z1), K(x2; y2; z9). Toraa koopAnMHaTbl BEKTOpa o (MR uitw mizmy

® {x;— X2, V1 —Y2,Z1 — Z5}
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KM PaBHbLI...
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—

T

19. @ "Mk . Torpa gepwo, uTo...

o [Ta?[=Vvm+n+k

® ["a7T=Vm2+n?+k?

o rqa**_’l;mnk

20. [OaHbi Toukn M (-1; 2; 3) n B (1; —1; 5). Toraa koopAanHaTbl BeKTOpa 3;4
paBHblI...

o {-2:3,-2}

o {2;-3;2}

o {2;1;2}

o {0;1;2}

o {0;3;-2}

21. A(-1;0;2), B(1; -2; 3). Torga | 4B1= .

e 3

22. M (x1; y1; 1), K (x2; y2; 2). Toraa anvHa Bektopa KM pasHa...

o Vix; —x)%+ (y1—y2)2 + (z1 — 22)?

o V(x1 +x2)?+ 1 +y2)2+ (z1 + 22)?

o Vi + y1+z1)? + (X2 + y2+2,)?

N
23. [Oaubl Toukm K (2; —1; =3) u M (1; —2; 3). Toraa koopauHaThbl BeKTopa KM
paBHbL...

e {1,-1;6}
o {1,-1;0}
o {3;-3;6}
o {1;-3;0}

24. A(7;1;-5), B(4; -3;-5). Torga |181= ..

e 5

25. Kakoe yTBepxaeHue BepHoe?

Ay
- - - - -

ab=|al|-|b]|-cos (a, b).
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A
- - - - >

ab=|al|-|b|-sin (a, b).

N
- - - - -

la|-|b|=ab -cos (a, b).

(@)

O
- -

{ P }

26. CkanspHoe npou3BepeHue BekTopoB ¢ ap;ay;a; y b bbb, paBHo...
[ J a1b1+a2b2+a3b3
O aiazaz + bibybs

O aibybz + biaybs + bibyas

- n Q
27. CkansipHoe npou3BeAeHue BekTopoB & {-21;3} {-42-1} paBHoO...
e 7
28. alb, a {1;—2;4m ,}b{2;2m+1;—m}.1—omam=_"
e (O; -1
O TaKOoro m Hetr
o 0;1
o -1
o 2;1
29. 35. Kakoe yTBepxaeHue BepHoe?
>t |a|-| B
cos (a, b)=—5—-
o ab
- - ab
cos (a, b)=—=——=-
. jal-]b|
- >
- >
sin (a, b) = 5 -
) al1b]
{ -2} {1245
30. CkanspHoe npousBeaeHue BekTopoB ¢ 37 nb paBHoO...

TRy 1}, {  —al.
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31.

a

2; -1

b, a n;

n;1;

Torpan=...
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-2;1

TaKoro n Her
0

O O O O

32. Haigute ckansipHoe Npou3BeAeHue a - |, eCIIN: ‘2‘=3, 5|4, Aa:5)- 0

e -6

33. Hanaute ckanspHoe npousBeaeHue a - b, Cru: HZQ ‘13‘:1, z(Z;Z): e

a

o -3V2
3v2
3

o V2

o 32

o 6v2

34. Hamnaute ckansipHoe npou3seneHue a - », eCru:

=4 [5]=5. Aaii)- s

e —10V3
10v3
10

o V3

o 5V3

35. HamauTte ckansipHoe npousseneHue a - », €CNK:
|| =7, [5]=2. sd)- e

36. Hanaute ckanspHoe npousBeaeHue o - b, Cru:

‘2‘:2, bl=s, 4(2;13):1359

e _5/2
o 5V2
V2
5
o 2v3
o 2V2

37. Haunaute ckansipHoe npou3sseAeHue a - », eCrnu:

la|=6. [5]=3. A@ih)-1s

e 93
o 93
o V3
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o 9
o 6V3
o 3V3

38. Haitgute yron mexay Bektopamu ¢ n >, ecnua~> b>=12,|a’~>|=3, b~|=8

o 30°

® 60°

o 120°

39. Hawnaute yron mexay Bektopamu «{5; -2; 7} n »{7; 5; 2}.(OTBeT ykaxuTe B
rpagycax)

e 60

40. Hangute yron mexay Bektopamu «{2; 1; 1} n »{-1; —1; 0}. (OTBeT yKaxuTte B
rpagycax)

e 150

41. Hangute yron mexay Bektopamu «{7; 0; =1} u »{7; 4; 4}. (OTBeT ykaxuTe B
rpagycax)

® 45

42. Hawngute yron mexay sektopamu «{7; 2; 1} n »{1; 1; 0}. (OTBeT yKkaxute B
rpagycax)

e 30

43. Hangute yron mexay Bektopamu «{4; 5; -2} un »{-7; -5; —4}. (OTBeT yKaxuTte B
rpagycax)

e 135

44. Hanpgute yron mexay Bektopamu o {—4; 1; 1} n »{-1; —1; 0}. (OTBeT ykaxuTe B
rpagycax)

® 60

45. BblumcnuTtb yron mexay a(3;3:0) » 6G:00) (orger ykanuTe B
BeKTOopamu rpaaycax)

o 45

a(0;4:4) "

46. BbluMCnUTBL yron mexay b(0;3;0) (OTBeET yKaxuTe B

BeKTOopaMu rpagycax)

e 45

47. [OaHbl KoopauHaThl Touek: A (1; —1; —4), B (-3; -1; 0), C (-1; 2; 5), D (2; -3; 1).
Toraa KocuHyc yrna mexay npsimbimu AB u CD paBeH...
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e -0.7

e -0,7

48. [aHbl KoopauHaTbl Touek: C(3;-2;1), D(-1;2;1), M(2;-3;3), N(-1;1;-2). HanguTe
KOCUHYC yrna mexay Bektopamu C D™~ u M~~N (OTBeT yKaxuTte B rpagycax)

e 0,7

e 0.7

49. BbluncnuTte yron mexay npsimbiMmu AB u CD, ecnu
A(3;-2;4),B(4;—1;2),€(6;—-3;2),D(7;—3;1). (OTBeT yKaxkute B rpagycax)

e 30

50. Bbluncnure yron mexay npsimbimu AB n CD, ecnv
A(5;—-8;—1),B(6;—8;—-2),€(7;—-5;11),D(7;—7;—9). (OTBeT yKaxxute B rpagycax)

® 60

51. Bbluucnure yron mexay npsimbimu AB n CD, ecnv
A(1;0;2),B(2;1;0),C(0; —2; —4),D(—2; —4;).(OTBeT yKkaxxute B rpagycax)

e 0

52. BbluucnuTe yron mexay npsimbimu AB n CD, ecnv
A(—6;—15;7),B(—7;—-15;8),€(14;—-10;9),D(14;—10; 7). (OTBeT yKaxxute B
rpagycax)

e 45

53. [Oanbi Toukm A(1;3;0),B(2;3;-1), C(1;2; —1). Beluncnure yron
MexXxay Bektopamu C A" n C B . (OTBeT ykaxuTte B rpagycax)

® 60

54. HawmguTte yron A TpeyronbHuKa, BEPLUIMHAMUN KOTOPOro ABIIAIOTCHA TOUYKM
A(1;-1;3),B(3;—1;1),C(—1; 1;3) (OTBeT ykaxuTte B rpagycax)

e 120

55. HamauTe yron B TpeyronbHuKa, BEPLUIMHAMWN KOTOPOrO ABIISIOTCS TOUYKM
A(1;-1;3),B(3;—1;1),C(—1; 1;3) (OTBeT ykaxuTte B rpagycax)

e 30

56. Bbluucnute yron mexay sekropamu a —{2; —2;0} n b >{3;0;—3}. (OTBeT ykaxure
B rpagycax)

® 60

57. BbluucnuTe yron mexay BeKTopamm a—>{\72;\/_2; 2} ub—~{-3;-3;}. (OTBeET
yKaxuTe B rpagycax)
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e 135

58. Bbiuucnute yron mexay Bekropamu a—{0; 5; 0} n b—{0; —?/3; 1}. (OTBeT yKaxute
B rpaaycax)

e 150

59. BebluucnuTe yron mexay Bekropamu a—{—2.5;2.5;0} n b~{-5;5; 5?/2}.
(OTBeT ykaxuTe B rpagycax)

o 45

60. [OdaHbl TOukM

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; V/3; 0)
Kakue 13 3TUX TouYek nexart Ha NfIoCKocTh Oxy?

(@)
I O m m OO W >

61. [aHbl ToukK

A(3;-1;0), B(0;0; —7), C(2; 0; 0), D(—4; 0; 3), E(0; —1; 0), F(1; 2; 3), 6(0; 5; —7), H(—/5; v/3; 0)
Kakne n3 atux To4yek nexar Ha NyIOCKocTn 0yz?

I ¢ m m OO W >»

62. [aHbl TOYKK

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(—\/E; \/?T, 0)
Kakue n3 aTnx Touyek nexar Ha NnockKkoctu Oxz?

o A
e B
e C
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I o m m O

0O O O O

63. [OaHbiTouku A (3; -1; 4), B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HamauTe paccTosiHue
Mexnay cepeanHamu otpeskoB AB n CD.

[Ey

64. [aHbl BekTOpbI c— = (3;—2; 1) M a>= (2;—3; —1). Haitgute |c— — 2a™>)|
o 74
[ ]

(@)

EE

(@)

65. [Oaubi Toukn K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). HamanTe Takoe 3HaueHue y,
yTOObI BbINOnHANock ycnosue KT = PT.
e -4

66. B ky6e ABC[1 A1B1C1[11, ycTaHOBUTE COOTBETCTBME MeXAY BeKTopaMu 1 ux
B3aUMHbLIM pa3MeLleHnem.

AT Pu BT C

KONNIMHEAPHbI
AT1Bu 7
MPOTUBOMO/IOXHO HanpasfeHbl
cKpeuwunBakumnecs
neprneHaAnKYNApHbI

67. YcTtaHOBUTE COOTBETCTBUE MeXxay BeKTopamMum n 3HaA4YeHNAMUN UxX OruH.

n =(0;2;-4)
245
Ei=(o; 1; -3)
J10
C=(-1; 4; 8)
9
B=(1; 2; 5)
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68. MWcnonb3ys AaHHbIE ANVHBLI BEKTOPOB M KOCUHYCbI YIOB MeXAy HUMM
yCTaHOBUTE COOTBETCTBUE MeXAY HUMU U 3HAYEHUSIMU CKansiPHOro
npou3BeAeHUs BEKTOPOB c— U a —.

lc=| =5, [a=|=12, ACa::)z 60°

=30
ol =3, [l =2 (ac)=45°
=3
|c=| =5, |[a=| =6, 4@(;): 120°
- p=-15
|-l =4, "> =7, z(al)z 180°
- =-28

69. Onpeamenute KOocMHYC yrna mexay BekTopamu a-(2; -1;3) n 5>(1; -4;3)

P
2491

_7_
3V10
14
359
_5_
24/10
6

© 72

70. Kakas U3 AaHHbIX TOYEK NeXUT Ha ocu z?

o A(0;3;1)

o B (0;0;0)

e C(0;0;4)

o D (0;-3;0)

71. Hangute koopauHaThl cepeanHbl oTpeska PQ, ecnu P (1,2; -3; 6,3), Q (-2,6; 3,2;
-5,1).

O (-0,7; 0,1; 0,6)
0 (1,9; -3,1;5,7)
O (0,7; -0,1; -0,6)
O (-1,9; 3,1; -5,7)

o O O

72. Hangute koopauHaTtbl BekTopa A” B, ecnu A (-3; 2; 1), B (1; 4; 3).
e ATBT(4; -6; 2)

o ATBT(-2; -6; 2)

o ATBT(-2; -2; 4)
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o ATB T (4;6; 2)

73. Hawngute pacctosinne mexay Toukamu B (-2; 0; 3), K (3; 4; -2).
o V42

V66

o 2v33

o 2v33

74. HanauTe cymmy BekTopoB d-= (10,3;2), do= (-5 5 =3
5 4

3 2 3
(0; ! ;—1\

—
L)
(119 7)

b

. L 630 20

1,19,7)
6 30 20

5,19,23}

6 30 20

(@)

75. Touka M - cepeauHa oTpeska AB. HainguTte koopauHaTthl Touku B, ecnu A (2; -1;
6), M (1; 4;0)

o B(0;7;-6)

o B((4;7;6)

o B(3;-6;12)

e B (0;09;-6)

76. BblumcnuTe yron Mexay BeKTopamm c— U a—, ecnu, |c—| = 2, ja—| = \/3_ ,c>Xa—> =3
(Brpaaycax)

e 30

77. Yemy paBHo pe6po ky6a ABCDA1B1C1D1, ecnu A (2; 0; 0), A1 (2; 0; 4)?
o -4

2
16

78. BbluncnuTe pasHOCTb BEKTOpOB ni>— d —, ecnn n>= (—2; —1;4), d>= (3;1; -1).

® (-5,-2;5)
o (1;0; 3)
o (5;2;-5)
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o (-5;0;3)

79. [aHo BekTOp 5= (6;—8;0). HanauTe koopauHaTbl BeKTOpa — 1,58.
o (9;12;0)

o (-9;12; -1,5)

o (9;12;-1,5)

® (-9;12;0)

80. Hanaute KoopaAMHATLI TOYKM, CUMMETPUYHON Touke A (-1; 3; 2),0THOCUTENBLHO
Toukn Q (3; -1;4).

o (5;1;10)
o (5;-1;6)
e (7,-5,6)
o (-7;5; -6)

81. Hanaute pagnyc n KoopauHaThbl LeHTpa chepbl X2+ y2 + z2 — 2x + 4y — 2z = 31
o 0 (-1;2;-1),R = ~37

e 0(1;-2;1),R=+~37
o 0O(1;-2;1),R=37
o O(-1;2;-1),R=37

82. [OaHbl BekTOpBLI c—> = (—1;3;7) M a>= (6;2; —8).Hangute KoopaAUHaTbLI BEKTOpa
2 + 3a-

e (16; 12; -10)

o (20; 12; 38)

o (20;12; -10)

o (-2;6; 14)

83. DaHbl Toukn A(5;3;2), B(3;-1;-4).Hanaute anvuHy BekTopa AB.

o 2V14
o 62
o 8

o -12

—

84. [OaHbi A(-1;2;3) n B(1;-1;4) . PazanoxuTe BeKTop 4B No KOOpAUHATHLIM
TOYKM
BeKTOpam

- —_ —_ bnd

o AB=-2i+3j—k

289



290



- - Ed -

o AB=2i-3j+k

-

AB=3i-2j—-k _, .
85. NaHbI BeKTOpbI { —3;—1}14 b{-1;2;0}. Hangute koopanHaTbI BekTopa = —b.
N al; c a

{—2;5;—1}
(@) ¢ ’
A —2;—5;—1};
° -5;-1
c2; )
_>{ _1} !
o € 2:5; _
86. [aHbl BeKTOPLI _,{ —4;3}M b{—3;2;1}. Hanaute koopanMHaThbl BeKTOpa T = 4b.
a?l; c a
. c_' {124}
o <152 4.
—1;2; 4
O ’
¢ {1214}
87. QDaHbl A(2;3;-1) n B(4;1;-1). Pa3anoxute BeKTop AB MO KOOPAVHATHbLIM
TOYKMU
BeKTopam

oy AB=-2i +2j -k .

- - -

o AB=2i +2j

88. [aHbI BekTOPLI { —3;—1}M b{—1;2;0}. HanauTte koopauMHaTtbl BeKTOpa = +b.
al; c a

5 € {—1;0;—1}

o cqé;l;l};

° _'{ _1;_1}
c 0 )
_.{ _1} !

c 1;0;

(@)
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4.3.8. MHOTrOrpaHHUKU U TeJIa BPALlCHUS

1. Mnowaab noBepxHocTu Ky6a paBHa 18. Hainaute ero guaroHans.
e 3
2. O6bLeM Kyb6a paBeH 8. Haaute nnowaab ero NnoBepxXHOCTH.

e 24

3. Ecnu kaxpoe pebpo Ky6a ysBennmuntb Ha 1, To ero nnowagab NOBEepPXHOCTU
yBenuuutcsa Ha 54. Hangurte pebpo kyba.

o 4

4. Bo ckonbKo pa3 yBenuuutcsa o6bemM Ky6a, ecnm ero pebpa ysenuuutb B Tpu
pasa?

e 27

5. OuaroHanb Ky6a paBHa \/E Hanaute ero o6bLem.

e 8

6. O6bem ky6a paBeH 24-\/5. Hangute ero anaroHanb.

® 6

7. Ecnun kaxpgoe pe6po Ky6a yBenmuntb Ha 1, To ero o6em ysenuuutcs Ha 19.
Hanaute pebpo Kyba.

e 2

8. Bo ckonbKo pa3 yBenuuuTcs nnowanb NoBepXHOCTH Ky6a, ecnm ero pe6po
yBenuunTb B Tpu pasa?

e O
9. OuaroHans ky6a paBHa 1. HanguTe nnowanb ero NnoBepxXHoCTHM.

e 2

10. nNMnowaabL noBepxHOCTU Ky6a pasHa 24. HainguTe ero o6bem.

11. 0O61em opgHoro Ky6a B 8 pa3 6onble o6bema apyroro Ky6a. Bo ckonbko pas
nnowanb NOBEPXHOCTU NepBoro Ky6a 6onbLue nnowaamn NoBepxXHoCTU BTOPOro
Ky6a?

o 4

12. [OBa pebpa npsimoyronbHOro napannenenunena, BbiIXoAsiliMe U3 OAHOW
BepLWwUHbI, paBHbl 3 1 4. [INnowaabL NoBepXHOCTU 3TOro napannenenunena paBHa
94. Hangute TpeTbe pebpo, BbIXOAsiLee U3 TOM XKe BepPLUUHbI.
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e 5

13. [OBa pe6pa npssiMmoyronbHOro napannenenunena, BbiIxogsime U3 ogHomn
BepLUMHbI, paBHbl 1, 2. lNnowaab NnoBepxHOCTU napannenenunena pasHa 16.
HanauTte ero anaroHansb.

e 3

14. TMnowaak rpaHn NnpsiMoyronbLHOro napannenenuneaa pasHa 12. Pe6po,
nepneHAuKynsipHoe 3TOM rpaHu, paBHo 4. Hangute o6bem napannenenvneaa.

o 48

15. O61bem npsimoyronbHoOro napannenenunena paseH 24. OaHo u3 ero pebep
paBHo 3. HanauTte nnowanb rpaHy napannenenunena, nepneHAUKYNApPHON 3TOMy

pe6py.
e 8

16. O61BLem npsmoyronbHoro napannenenuneaa paseH 60. Mnowanb ogHOM ero
rpaHu paBHa 12. HamguTte pebpo napannenenunena, nepneHAUKYNspHoe 3TON
rpaHu.

e 5

17. [OBa pe6pa npsMoyronbHOro napannenenunena, Bbixogsime U3 ogHomn
BepLWwUHbI, paBHbl 2 U 6. O6bemM napannenenunena paseH 48. Hamaurte Tpetbe
pebpo napannenenunena, BbIXoAslliee U3 TON XXe BePLUUHbBI.

o 4

18. Tpu pebpa npsamoyronsHoro napannenenunena, BbIXxogswme u3 ogHOM
BepLWUHbI, paBHbl 4, 6, 9. Hanante pebpo paBHOBENUKOro emMy Kyoa.

® 6

19. [sa pe6pa npsimoyronbHoOro napannenenunena, BbLIXOASALME U3 OOHOW
BEepLWMUHbI, paBHbl 2, 4. [lnaroHanb napannenenunega pasHa 6. Hangute o6bem
napannenenuneaa.

e 32

20. [Ba pebpa npssMOyronbLHOro Nnapannenenuneaa, BbIXoAsiLne U3 O4HOM
BepLWMUHLI, paBHbI 2, 3. O6bem napannenenuneaa paseH 36. Hangurte ero
AnaroHanb.

e 7

21. [OBape6pa npsimoyronLHOro napannenenuneaa, BbIXogswme n3 ogHom
BepLWUHbI, paBHbl 2, 4. lnaroHanb napannenenunena paBHa 6. Hamgurte nnowaab
noBepXHOCTU Napannenenuneaa.

o 64
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22. [Bsa pebpa npAMOYronbLHOro napannenenuneaa, BbIxoaswmne n3 oqHOM

BepLUMHLI, paBHbIl 1, 2. O6bem napannenenunega paseH 6. Hamaurte nnowaab ero

NMOBEpPXHOCTM.

o 22

23. B cocya, umerowmin opMy NpaBUNLHON TPEYronbHON NPU3MbI, HANUNU
BoAy. YpoBeHb Boabl gocturaet 80 cM. Ha kakon BbicoTe OyaeT HaxoaUTbLCA
YPOBEeHb BOAbl, €CNN ee NepenuTb B APYror Takom e cocya, Yy KOTOporo
CTOpPOHa OCHOBaHuA B 4 pa3a 6onblue, 4em y nepsoro? OTBeT Bbipa3uTte B CM.

e 5

24. Hangute nnowanb 60KOBON NOBEPXHOCTU NPaBUILHOM
LIeCTMYronLHOM NPU3MbI, CTOPOHAa OCHOBAaHMSA KOTOPOW paBHa 5, a BbicoTa
—10.

e 300

25. Hangute nnowanb NOBEPXHOCTU NPSIMON MPU3MbI, B OCHOBaHMM KOTOPOW
NeXnT pom6 ¢ AMaroHansamMu, paBHbiMu 6 u 8, n 60KkoBbLIM pebpom, paBHbIM 10.

® 248

26. Hanaute 60KoBOE PebpPO NPaABUMBLHON YETbIPEXYrofbHON NPU3MBbI, €CIN
CTOpOHa ee oCHOBaHuA paBHa 20, a nnowaab NnoBepxHocTn paBHa 1760.

e 12

27. OcHoBaHWEM NPSAMON TPEeYronbHON NPU3MbI CYXXUT NPSAMOYrofbHbLIN

TpeyronbHUK ¢ KateTamu 6 n 8, 6okoBoe pebpo paBHo 5. Hanante o6bLEM NpU3MBbI.

e 120

28. OcHoBaHMeM NPAMON TPeyronbHON NPU3MbI CYXKUT NPSMOYrofbHbIN

TpeyronbHUK ¢ KateTamu 6 u 8, BbicoTa npuamMbl paBHa 10. Hangurte nnowaab ee

NOBEpPXHOCTM.

e 288

29. Mnowapb NOBEPXHOCTM NPaBUNILHOWN TPEYronbHOM NpuU3Mbl paBHa 6. Kakoi
CTaHeT Nnowaab NOBEepPXHOCTU NPU3MbI, €Crin Bce eé pébpa yBennyaTca B TpuU
pa3a, a ¢popma ocTaHeTCsl npexHen?

e 54

30. OcHoBaHMeM NPSAMON TPEeYyronbHON NPU3MbI CYXXUT NPSAMOYrOfbHbIN
TPpeyronbHUK C Katetamu 5 u 12, 6okoBoe pebpo npusmbl paBHo 8. Hangute
nnowanb 60KOBOM NOBEPXHOCTU NPU3MbI.

e 240

31. OcHoBaHMeM NPAMON TPeYronbHON NPU3MbI CYXKUT NPSAMOYrofbHbIN
TpeyronbHUK ¢ kKatetamu 9 n 40, 6okoBoe pebpo npuambl paBHo 50. Hangurte
nnowanbL 60KOBOM NOBEPXHOCTU NPU3MbI.
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® 4500

32. OcHoBaHMEeM NPSAMON TPEeYronbHON NPU3MbI CYXXUT NPSIMOYrofbHbIN
TpeyronbHUK ¢ Katetamm 3 n 5. O6bLem npnambl paBeH 30. Hanaurte ee 6okoBoe
pebpo.

o 4

33. B npaBunbHo# TpeyronbHoi nupamuae SABC ¢ BepiMHON S GUCCEKTPUCHI
TpeyronbHuka ABC nepecekaroTca B Touke O. lnowaab
TpeyronbHuka ABC paBHa 2; 06bem nupamuabl paBeH 6. Hanaute anuHy
otpe3ka OS.

e O

34. B npaBunbHou TpeyronbHon nupammuae SABC megmaHbl
ocHoBaHusi ABC nepecekatotcs B Touke O. lNnowaab TpeyronbHuka ABC paBHa
9; o6bemM nupamuabl paBeH 6. Hamante anuHy otpeska OS.

e 2

35. B npasunbHoOM TpeyronbHon nupamuae SABC meaunaHsbl
ocHoBaHus ABC nepecekatorcs B Touke O. [nowagb TpeyronoHuka ABC paBHa
2; o6bem nupamuabl paBeH 5. Hamaute anuHy otpeska OS.

e 7,5

e 7.5

36. B npaBunbHoOM TpeyronbHoun nupamuae SABC meaunaHsbl
ocHoBaHusat ABC nepecekatotrcsi B Touke O. [nowagb TpeyronsHuka ABC paBHa
2; o6bem nupamuabl paBseH 4. Hanaute anuHy otpeska OS.

® 6

37. B npaBunbHoOM YeTbipexyronbHou nupamuae SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SO=15, BD=16. Hangute 6okoBoe pebpo SA.

e 17

38. B npaBunbHo# YeTbipexyronbHou nupamuage SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SB=13, AC=24. Hangute 6okoBoe pebpo SO.

e 5

39. B npaBunbHoW YeTbipexyronbHou nupamuage SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SO=8,BD=30 . Hangute 6okoBoe pebpo SC.

e 17

40. B npaBunbHOM YeTbIpexyronbHoi nupamuage SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SD=10, SO=6. Hamgute gnuHy otpeska AC.

e 16
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41. B npaBunbHOM YeTbipexyronbHoi nupamuae SABCD Touka O — ueHTp
OCHOBaHus, S — BepwuHa, SO=12, BD=18. Hangute 6okoBoe pebpo SA.

e 10

42. OcHoBaHWeM NMpamuabl ABMAETCA NPSAMOYrofibHUK co cTopoHamu 3 u 4. Ee
o6bem paBeH 16. HanguTe BbiCcOTy 3TOM NUpamMuabl.

o 4

43. Hangute 06beM NpaBUNbLHON TPEYroNbHON NMPaMuabl, CTOPOHbI OCHOBaHUS

KOTOpPO paBHbI 1, a BbICOTa paBHa V'3 .
e 0.25
e (0,25

44. HanguTe BbICOTY NPaBUNLHON TPEYronbHOW NMPaMnAabl, CTOPOHbI OCHOBaHUS

KOTOPOW paBHbI 2, a 00 beM paBeH V3.

e 3

45. B npaBuUnbHOM YeTbIPEXyrosbHOW NUpamuae BbiCoTa paBHa 6, 6okoBoe pe6po

paBHo 10. HanguTte ee o6bLem.

® 256

46. Hangute nnowanb 60KOBOM NOBEPXHOCTU NPaBUBLHON YeTbIPeXyronbHOM
nupaMmuabl, CTOPOHa OCHOBaHUSI KOTOPOU paBHa 6 U BbicoTa paBHa 4.

® 60

47. B uMnNMHOPUYECKOM coCyae YPOBeHb XMAKOCTM aocTuraet 16 cm. Ha kakoi
BbiCOTe OyaAeT HaXoAUTbLCA YPOBEHb XUAKOCTU, €Clfiu ee nepenuTb BO BTOPOWU
cocya, AMamMeTp KoToporo B 2 pa3a 6onblie nepsoro? OTBeT Bbipa3nTe B CM.

o 4

48. O61bem nepsBoOro UMNMHApPa paseH 12 m3. Y BTOPOro uMnuHapa BbIcoTa B
Tpu pa3a 6onblue, a pagMyc OCHOBaHMA — B iBa pa3a MeHbLlue, YeM Yy NepBoro.
Hanante o6bem BTOporo uunuHapa. OTeeT Aante B Kyoun4eckmx meTtpax.

e 9O

49. Papguyc ocHOBaHUA UMNUHAPA paBeH 2, BbICOTa pasHa 3. Haiaute nnowaab
60KOBOM NOBEPXHOCTU LIUNUHAPA, AeNEHHYIO Ha TT .

e 12

50. B uununpgpuueckun cocyn Hanunm 6 ky6. cMm Boabl. B Bogy NonHOCTLIO
norpy3unu aetanb. [pu 3TOM ypoBeHb XUAKOCTU B cocyae yBenuuunca B 1,5
pa3a. Hangute o6bE€m aetanu. OTBeT Bbipa3uTe B KyO.

e 3
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51. [nuHa OKpyXHOCTU OCHOBaHUSA LMMMHAPaA paBHa 3, BbICOTA paBHa 2.
Hangute nnowanb 60KOBOM NOBEPXHOCTU LMNMHAPA.

e 6

52. Mnowapk oceBoro ceueHns unuHApa pasHa 4. Hanaurte nnowaab 60KkoBOW
NOBEPXHOCTU LMNIMHAPA, OeNEeHHY0 Ha TT.

o 4

53. [nuHa oKpyXHOCTU OCHOBaHUSA UMNMHApPa paBHa 3. NMnowaab 60koBoW
noBepxHOCTU paBHa 6. HanauTte BbiCcOTy uMnuHAapa.

e 2

54. TMnowapb 60KOBOW NOBEPXHOCTU LUNMHAPA paBHa 27T, a AnameTp
ocHoBaHua — 1. HamauTe BbICOTY LUNMHApAa.

e 2

55. Mnowapb 60KOBON NOBEPXHOCTU UMNMHAPA paBHa2TT , a BbicoTa — 1.
Hangute guameTp OCHOBaHUS.

e 2

56. O6beM koHyca paBeH 16. YUepe3 cepeaunHy BbICOThI NapansnenbHO OCHOBaHMUIO
KOHycCa npoBefeHO ceYeHue, KOTopoe ABMAETCA OCHOBaHUEM MeHbLUEero KoHyca ¢
TOW e BepwunHON. Hanaute o6beM MeHbLUEero KoHyca.

e 2

57. B0 CKOMbKO pa3 yMeHbLNTCA 06beM KOHYCa, eCfiM ero BbICOTa YMEHbLUUTCA B
3 pasa, a paguyc OCHOBaHUsl OCTaHETCA NPEeXHUM?

e 3

58. Bo ckonbko pa3 yBenuuuTcsi 06em KOHyca, ecriv paguyc ero oCHoBaHusi
yBennuntca B 1,5 pasa, a BbicOTa OCTaHeTCs NpexHen?

e 2725
e 2,25

59. BkicoTa koHyca paBHa 6, o6pa3syrowas pasHa 10. Haingute ero
o0beMm, geneHHbIN Ha TT.

e 128

60. KoHyc nonyuaeTtcsi npu BpalweHun paBHoGeapEeHHOro NPsIMOYrofibHOro
TpeyronbHuka ABC Bokpyr kaTteTa, paBHoro 6. Hangurte ero o6bem, AeneHHbIN

HaTT .

e 72
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61. [OnuHa oKpyXHOCTU OCHOBaHUS KOHyCca paBHa 3, o6pa3sylowas paBHa
2. Hangute nnowanb 60KOBOM NOBEPXHOCTU KOHYyca.

e 3

62. Bo ckonbKo pa3 yBenmMuMTCcs nnowans 60KoBOM NOBEPXHOCTU KOHYCa, ecnv
ero obpasyrouias yBenuumtcsa B 3 pasa, a paamyc OCHOBaHUA OCTaHeTcs
npexHum?

e 3

63. Papguyc ocHoBaHusi KOHyca paBeH 3, BbicoTa paBHa 4. Hangure
nnowaab NoNMHOM NOBEPXHOCTU KOHYCa, AeNeHHYIo Ha TT .

e 24

64. BebicoTa KOHyca paBHa 4, a anameTp ocHoBaHus — 6. Hanaute o6pasyrowyio
KOHyca.

e 5

65. BbicoTa koHyca paBHa 4, a anuHa o6pasyrowen — 5. Hanaure anameTtp
OCHOBaHMA KOHyca.

® 6

66. [OuameTp ocHOBaHMsA KOHycCa paBeH 6, a aAnvHa o6pasyrowen — 5. Hangute
BbICOTY KOHyca.

o 4

67. TMnowapb OCHOBaHWUA KOHyca paBHa 161, Bbicota — 6. HanauTte nnowaab
0CEeBOro ce4YyeHus KoHyca.

o 24

68. BebicoTa KoHyca paBHa 8, a aAnuHa o6pasytowen — 10. HainguTte nnowaab
0CEeBOro Ce4YeHUs1 3Toro KoHyca.

o 48

69. [OuameTp ocHOBaHMSA KOHyca paBeH 12, a gnuHa obpasyiowen — 10. HanguTe
nnowaab 0CeBOro CeYeHUsi 3Toro KoHyca.

® 48

4.3.9 JjaeMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U
TEOPUHU BEPOATHOCTEMN
Tecm:

1. KakoBa BepoSITHOCTb TOro, YTO NPU U3BLATUM OAHOW KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET KOPONs NUK?
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>

1/36

1/25

a

. KakoBa BepOSITHOCTb TOro, YTO NPU U3BATUN OQHON KapTbl U3 Konoabl B 36 nuctoB
UrPOK BbIHET CEMEPKY YepHOMU MacTu?

1/22

1/16

a

1/18

. KakoBa BepOATHOCTb TOro, YTO Ha OTKPbLITOM Hayrag nucTe OTKMAHOro KaneHaaps
Ha AHBapb okaxeTtcs 10-e uncno?

%]

1/5

1/31

1/27

. KakoBa BepOATHOCTb TOro, YTO Ha OTKPbLITOM Hayrag nucTe OTKMAHOro KaneHaaps
Ha AsHBapb oKaxeTtcs 32-e 4ynucno?

1

]

a

0

. B kopoGke HaxopAaTca 2 6enbix, 3 YepHbIX U 4 KpacHbIX Wwapa. Hayrag BbiIHuMmaeTca
OAMH wap. HanTn BEpOATHOCTb TOro, YTO BbIHYTbIN LIAP YEPHbIN.

5/9

2/3

1/3

1

. B kopobGke HaxoasaTca 2 6enbix, 3 YepHbIX U 4 KpacHbIX Wapa. Hayraa BbiIHuMmaeTcs
OAUH wap. Hantn BepOATHOCTb TOro, YTO BbIHYThIU LWap 6enbin UK YepHbIN.

7/9

2/3

1/3

5/9

. B notepee y4yactByroT 100 6uneToB, cpean KOoTopbiX 5 BbIUrpbilWwHbIX. Hayrag
6epyT oauH 6uneT. KakoBa BepOATHOCTb TOrO, YTO B3ATbIN OUNET BbIUIPbILWHbLIA?
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12.

13.

4/5
2
3/20
1/20

. BpOLIJeHbI ABe urparibHblieé KOCTHU. Hantn BepPOATHOCTb TOro, 41O Ha nepBoﬁ KOCTHU

BbINano YUCro 2, a Ha BTOpOﬁ He4YyeTHOe 4YUCIo.

1/12
2
1/13
2/3
BpolueHbl ABe urpanbHble KocTi. HailTn BeposTHOCTL TOro, 4TO Ha NEPBOI KOCTH
Bbinano 4yetTHoe 4ncrno, a Ha BTOPOU KpaTHOe TpeM.
1/9
1/6
2/9
1/3
N3 nonHoro Habopa AOMWHO, He rNAAs, W3BMEKalT ABe KOCTAWKW. HanTu
BEPOAATHOCTb TOr0, YTO Ha KaXKA0W U3 KOCTALIEK O4Ha NOSIOBUHKa ByAeT «nyCTomny.
11/33
2/5
4/19

1/18

HanTtu BepoATHOCTb TOroO, YTO B pe3yribTaTe OAHOro 6pocaHus UrpanibHOM KOCTH
BbiNnagaeT Ynucno, oTnuyHoe ot 1.

1/6
1/3
1/12

5/6

HanTn BepoATHOCTb TOro, YTO Hayrag BblHyTass U3 NOJIHOro Habopa [OMMHO
OfHa KOCTb OKaXkeTcsi He ayonem.

0,75

BeposATHOCTb NonagaHusa Ms4Ya B KOP3UHY, OpPOLLEHHOro OAUH pa3 HEKOTOPbIM
6acket6onucrtom, pasHa 0,4. Hantn BepoATHOCTb TOro, YTO, GPOCUB MY B KOP3UHY,
3TOT 6acKeTOONNCT NPOMaxHeTCH.

0,6
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14. Hayrag HasbiBaeTCi O4HO M3 nNepBbIX TPUHAAUATM HaTypanbHbIX 4YUCen.
PaccmatpuBaroTca cobObiTUA: A — Ha3BaHHOE YUCIO SABNSAETCA YeTHbIM; B —
Ha3BaHHOE 4YUCNO KpaTHOe TpeM. YCTaHOBUTb, ABNAIOTCA N cobObitma A n B
He3aBUCUMbIMW.

® He gaBnawTCsa

15. BeposATHOCTbL BbIMIPbIWa HA HEKOTOPOW GUpXKe B TeyeHue Kaxaoro u3 AByX
¢oukcupoBaHHbIX AHen paBHa 0,3. HanTu BepoATHOCTb TOro, YTO Ha 3TOM Oupxe
BbIMIPbILUM NPOU3ONAYT B KaXAbIN U3 3TUX ABYX OHEN.

® (0,09

16. BepoATHOCTbL BbIMrpbiWa Ha HEKOTOPOWN GUpXe B TeYeHue KaX[oro u3 ABYyX
c¢oukcupoBaHHbIX AHen paBHa 0,3. HanTu BepoATHOCTb TOro, YTO Ha 3TOM Oupxe
ABa 3TUX AHA He OyAeT BbIUrpbILen.

e (0,49

17. BepoAATHOCTb BbIMrpbIa Ha HEKOTOPOW GUpXe B TeYeHWe KaXaoro U3 AByX
¢oukcupoBaHHbIX AHen paBHa 0,3. HauTu BeposATHOCTb TOro, YTO Ha 3TON OGUpxe
BbIUIPbILLX NPOU3OUAYT XOTA Obl B OAUH U3 ABYX (PUKCUPOBAHHbLIX AHEWN.

e 0,51

18. [Ba cTpenka He3aBMCUMO ApYyr OT Apyra CTPensioT No MuweHu. BeposaTHoOCTb
nornagaHus No MULLEHU Yy NepBoro cTperska paBHa 0,65, y BToporo paBHa 0,8. Hantu
BEPOATHOCTb TOrO, YTO XOTS Obl OAUH U3 CTPENIKOB NonaaeT No MULLEHW.

® 0,93

19. [Ba cTpenka He3aBMCMMO ApYr OT Apyra CTPensiioT No MuweHn. BeposiTHocTb
nonagaHus No MULLEHU Yy NepBoro cTperska paBHa 0,65, y BToporo pasHa 0,8. Hantu
BEPOATHOCTb TOrO, YTO XOTH Obl OA4NH NPOMaxXHeTCS.

e (0,48

20. BepoATHOCTbL TOro, YTO FlaMMoOYKa B NIIOCTPE NEepPeropuT B TeYeHue roga, paBHa
0,3. Cuurtasn, 4YTO Kaxpasa w3 ABYX TaKMX Namno4yek B JOCTpe neperopaet
He3aBMCUMO OT ApPYrou, HauTU BEPOATHOCTb COObLITUS B Te4yeHue ropa He
neperopuT XoTsa Obl 04HAa fTaMnouYkKa.

e (091

21. CkonbKo pasnuuHbIX ABY3HAYHbIX YUCEN C pasHbIMA LUPPaMU MOXHO
3anucatb, ucnonb3ysa undpsi 4, 51 6?

® 6

22. CKONMbKO pasnuyHbIX ABY3HA4YHbIX 4YuUCeNn C pasHbIMU uUudpaMm MOXHO
3anucatb, ucnonb3ysa undgpot 6, 7, 8 n 9?

e 12
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23. CKonbKo pasnuuHbIX [OBY3Ha4YHbLIX YUCeNn C pasHbIMM uUudpamMm MOXHO
3anucaTb, ucnonb3ysa ungposi 0, 3, 5 7?

e O

24. CkonbKo pasnUuHbIX TPEX3HaYHbIX YNCEN MOXHO 3anncaTh C MOMOLLLIO undp
8no?

e 38

25. CKONbKO pasnuuHbIX TPEX3HaYHbIX YNCEN MOXHO 3anucaTh C NOMOLLbLIO Lndp
0nb5?

o 4

26. CKONbKO pasnUuHbIX YeTbIpeXOYKBEHHbIX C/108 MOXHO 3anucaTh C NOMOLbLIO
OYKB «N» U «a»?

e 16

27. CkonbkKo pPa3fINyHbIX ‘-IeTblpeX6yKBeHHb|X CJ108 MOXHO 3anucaTtb C NOMOLWbIO
OYKB «l», «a» U «N»?

e 31

28. TyTewecTBEHHUK MOXET NOMNacTb U3 NyHKTa A B NYHKT C, npoexaB Yepe3 NyHKT
B. Mexay nyHktamu A n B umerotca Tpu pasnuyHble Joporu, a mexay nyHkramu B
n C — yeTbipe pasnuyHble aoporn. CKoMbKo cyllecTByeT pa3fiMiyHbIX MaplUpyTOB
MeXxay nyHktamu A n C?

e 12

29. Yrto6bl nonacTtb U3 ropoaa M B ropopg K, Hy)Ho npoexaTtb Yepes ropog H. Mexay
ropogamu M v H nmerotcsa 4 asroaoporu, a us ropoaa H B ropoa K MoXxHO nonactb
nm6o noesgom, nubo camonetom. CKONMbKO cyuwecTBYyeT pas3fiM4HbIX cnocoboB
nobpartbca us ropoaa M B ropop K?

e 38

30. Ckonbkumum cnocobamm MOryT 3aHATbL ouyepedb B LWWKOMbHLI Oyder 5
y4yawuxca?

e 120

31. Hawntn 3HauyeHue Pr.

® 5040

32. Hawntn 3HayeHue Ps.

® 40320

33. CkonbkuMu cnoco6amm MOXHO paccaauTb YeTBepbIX AeTein Ha YeTbIpex
CTYNbSAX B CTONIOBOU AeTCKoro caga?

e 24
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34. Ckonbkumu cnocob6amm MOryT 3aHATb MeCTa 5 yvyawmxcs Knacca 3a NSiTblo
OAHOMECTHbIMM NapTaMmu?

e 120

35. CKonbKo pasnnyHbIX NATU3HAYHbIX YACEN, HE CoOAepXKaluUX OANHAKOBLIX LMdp,
MOXHO 3anucaTtb ¢ nomMmouwbio uucp 1, 2, 3, 4, 5 Tak, 4TOObLI NepBon ObiNa
uudpa 47?

e 24

36. CKOnbKo pasnUyYHbIX NATU3HAYHBLIX YUCES, HE CoAepPXKalLMX OANHAKOBbLIX Ludp,
MOXHO 3anucaTtb ¢ nomMmowbio uncdp 1, 2, 3, 4, 5 Tak, YToO6bLI NepBon 6bINa undpa 2,
a nocnegHen — undpa 4?

® 6

37. CKONbKO pasnUyYHbIX NATU3HAYHbIX YNCEN, HE coaepXKallMX OAMHAKOBbLIX undp,
MOXHO 3anucatb ¢ nomouwbio undcgp 1, 2, 3, 4, 5 TaK, YTOObLI NOCNeaHUMU ObInun
undpbl 1 1 2, pacnonoXxeHHble B NO6OM nopsigke?

e 12
38. Haittn 3HauyeHue BbIpaXeHUs 2
23 '
25
36
e 32
39. HaiTn 3HayeHue BbIpaXKeHUs w
181
o 192
o 236
e 182
40. HainTti 3HaYeHue BbipaXeHUs a
e 3/7
>
5/7
o 1/7
41. Hantu 3HauyeHue BbipaXeHUs i
e 55
22
33
45
42. Bbluncnutb Al
e 5
43. Bblumcnutb Aj
e 12
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44. Bbiuncnutb Ag

e 720
45. Bbluncnutb A
® 336

46. Ckonbkumu cnocob6amu AnNsi yyacTusi B KOHepeHUMn 13 9 YNeHOB Hay4yHOro
obLecTBa MOXHO BbIOpaTb YeTBEPbIX CTYAEHTOB?

® 126

47. CkonbKo pa3nnyHbIX aKKOpAOB, coaepXawmx 3 3ByKa, MOXHO obpa3oBaTb u3 12
KnaBuLl OQHOW OKTaBbl?

e 220

48. B nomeweHumn 16 namn. CKONbKO CyLeCcTByeT BApUaHTOB €ro OCBELLEeHUs, ecnu
O4HOBPEMEHHO AO0KHbI cBeTUTLCA 14 namn?

e 120

49. HannockocT oTMeyeHo 13 Tovek, npu4emM HUKaKue 3 U3 HUX He rfiexxaT Ha O4HOM
npsiMmon. CKONbKO pa3nnyHbIX OTPE3KOB MOXHO NMOCTPOUTb, COEAUHAA 3TN TOYKMU
nonapHo?

e 78

50. Ha okpyxHoCTM oTMeuyeHO 12 Touyek. CKONbLKO pasfUyHbIX TPEYrofibHUKOB C
BepLUMHAMMU, BbIGPAHHbLIMU U3 3TUX TOYEK, MOXHO NOCTPOUTL ?

e 220

51. Haittu 3HaueHwme C}

e 6

52. Haiitn 3HaueHune C?

e 21

53. Haittu 3HaueHue C}

® 56

54. Haittu 3HaueHume CY,

e 10
55. HanTu 3HaueHue, npegBapuTenLHO ero ynpocTtus C12 + C13
14 14

e 105
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4.4. MarepuaJibl OLIEHOYHBIX CPEIACTB JJIfl IPOMEKYTOYHOM ATTeCTALMHA
(3x3amMeH)

Ha BbImosHeHne MMChbMEHHOM 9K3aMEHAIIMOHHON paboThl O MaTEMATHKE
naercs 4 actpoHoMu4eckux yaca (240 MUHYT).

DK3aMeHalMOHHAas paboTa COCTOUT U3 2-X YacTel: 00sA3aTeIbHON U
JNOTOJTHUTEIBHOM.

OO0s3arenbHas 4acTh COACPKUT 3aJaHUS] MUHUMAJIBHOTO 00s13aTEIHLHOTO
YPOBHSI, TIONOJHUTEIbHAS YaCTh — 00JIEE CIOKHBIE 3aaHUS.

[Ipu BBITIOTHEHUH 3a/IaHUI 00s3aTEIBLHON YacTh TPEOYeTCs MPEICTABUTD X0/
pEIIeHHUs U YKa3aTh MOJTYUYEHHBINH OTBET. 3a MPABUIIBHOE BBHIITOJIHEHHUE JIFOOOTO
3a/1aHusl U3 00sA3aTENIbHOM YacTH 00ydaromuiics noixyyaeTr oauH oamt. [lpu
BBINIOJIHEHUH 33/IaHMsI U3 JOMOJTHUTEIBHON YaCcTH HEOOXOAMMO MOAPOOHO ONUCATh
XOJI PelIeHUs] U JaTh OTBET. [[paBUiIbHOE BBINOJHEHUE 3aJaHUI IONOJHUTEIBbHOM
4acTH olleHHuBaeTcs 3 OayutamMu win 1-2 GanjaaMu 3a 4aCTUYHOE PEIICHUE.

Babl, mosmydeHHBbIE 3a BCE BBIITOJIHEHHBIE 3a/IaHUS], CYMMUPYIOTCS.

Ilkana nepesoda 6a1106 6 OmmemKu O NAMUOATTbHOU cucmeme

Ommemka Yucno 6annoe,
Heo0xo0umoe 011 NOYyYeHUA OMMEmKU
«3» (y008.) 0-9
«4» (xopowio) 10-14 5
(He MeHee 00H020 3a0aHUs U3 OONOJHUMENbHOU YaCmL)
bonee 14

«5» (omauuno)

(He menee 08YX 3a0aHUsl U3 OONOJIHUMENbHOU YACMiL)

OopazoeamenvHule pe3yibmamol, ROOIEHcaujue nposepke (1emeHmot):

I1P6 01, ITP6 02, ITP6 03, I1P6 04, ITP6 05, I1P6 06, ITP6 07, I1P6 08, I1P6 09, I1PG
10, IIPG 11, ITP6 12, ITP6 13, I1P6 14.

ITPy 01, ITPy 05, ITPy 06, ITPy 07, IIPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 12, ITPy
13, [1IPy 14, I1Py 15, ITPy 16, ITPy 17, IIPy 18, ITPy 19.
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Bapuanr 1
Qo0s13aTeIbHAS YACTh

IIpu BoImoHeHuu 3aganuid 1-10 3anumuTe X0A pelIeHUs W MOJyYeHHbIH
OTBeT.

iy »

—.
3

" B
. 432 cos = cos
1. Haiinute 3HaueHME BBIPAKEHUS 4

2. Haygure 3HaueHUE BBIPAKEHUS Ig 250 -1g2,5

3. Pemwure ypaBuenue v 12+x=xEcmm ypaBHEHHUE UMeEET 00JIee OJHOTO KOPHSI, B
OTBETE 3aMUIINTE OONBIINIA U3 KOPHEH.

4. Pemmte HepaBeHcTBO 100%2x+1 < (,1
X+ 5 r+8

5. Pemmre ypaBHeHue 5x | 7 7x | 5 Ecnu ypaBHEHHE UMeeT 00Jiee OTHOTO KOPHSI,
B OTBETE 3aMUIINTE OOJIBIINM U3 KOPHEH.

6. MarepuanbHas TOYKa JBUKETCS IIPSAMOJIMHEVHO 1o

l . -
W) ==t =3+ 2
3aKOHY 2 (Tme x — paccTosiHUE OT TOUKHU OTCYETa B METpax, ¢ —
BpeMs B CEKyHJaX, MI3MEPEHHOE C Havayia JBuxkeHus). Haiiaure ee ckopocTh B

(M/c) B MOMEHT BpeMeHH ¢ = 6 C.

1
7. Haiiaure Touku skcTpemMyma QyHKmu f(x) = 2x3 — 5x4 —8

8. [lmomane 3emenb hepMepcKoro Xo3siiicTBa coctaBigeT 48 ra v pacmpeneieHa
MEXIY CEJIbCKOXO3IMCTBEHHBIMU YIOJbSIMU M  CEJIbCKOXO3SIMCTBEHHBIMH
00bEKTaMH, MPETyCMOTPEHHBIMU JJISI BEACHUS CEIbCKOTO XO35HMCTBa, B
oTHomeHUM 5:3 cooTBercTBeHHO. Kakas momanps 3emens (pepmepckoro
XO3SIMCTBA 3aHSTa CEIbCKOXO3SIMCTBEHHBIMU YTOJIbSIMU?

9. ®upma 3aKynaeT NpOAYKIHUIO B IBYX AoMalIHUX Xo3siicTBax. 40% mpoayKiuu
U3 IIEPBOTO XO35MCTBA — BBICHIEH KATETOPUM, 4 U3 BTOPOTO XO35MCTBA —
90% npoaykuuu BeiciIel kKaTeropuu. Beero Beicinyto kateroputo nosrydaet 60%
npoAaykuuu. Haiaure BEPOSTHOCTH TOTO, YTO MPOAYKIMSA, KYIUJICHHAs y JTOU
(bUpPMBI, OKaXKETCS U3 MEPBOTO XO3SHUCTBA.

10. KopMmymiky 1151 JOMaIIHEro CKoTa, UMEroIIyro hopMy Kyda ¢ pedpom 50 cm 6e3

OJIHOM TpaHu, HY’KHO MOKPAacUTh CO BCEX CTOPOH cHapyxu. Haiiaute miuomanb
MOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MOKpacuThb. OTBET JalTe B KBaJApPATHBIX
CaHTHMETpax.

JdonojHuTEeIbHAS YACTh
Ilpu evinoanenuu 3adanuit 11-14 3anuwmume x00 pewieHus u noJy4eHHbL
omeem

11. BoruncnuTe mioniaap y4acTka, OTBEIEHHOTO MO KIIyMOY, IEPUMETP KOTOPOTo
OTPAaHUYMBAIOT JIMHUM Y = x? + 2,y = 2x + 2. Bemmonnure uyeprex. OTBET
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JAWTe B KBAJIPATHBIX METPaX.
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2

12. Haiigure BCce pemieHust ypaBHEHUsA coS2x+sin< x+cosx =0.

13. IIpssMoyTOaBHBIN napajuieenuIe;
OIMKCAaH OKOJIO MWINHIPA, PaanycC
OCHOBaHMSI M BBICOTa KOTOPOrO paBHBI 6.
Haiinute o0beM napauienenumnena.

14. J/IBoe pabouux, paboTass BMECTE€, MOTYT BBIIIOJIHHUTD pa60Ty 3a 12 nguei. 3a

CKOJIBKO JTHEMW, paboTas OTAEIBHO, BHIIIOIHUT 3TY padbOTy MEPBBI pabounii, eciu

OH 3a JIBa JHS BBIMIOJHSAET TAKyIO )K€ 4acTh pabOThl, KAKYyI0 BTOPOM — 3a TpH
THS?
Bapuanr 2

Oos3aTeIbHAS YACTH
IIpu BpImosiHeHuM 3amxaHuii 1-10 3anuIuMTe XOA pellIeHU M MOJTYYeHHbIN

OTBCT.

>

m T
o 2-—1\.-._u1.x( ).xm ( ) .
Haiigute 3HaueHne BeIpakeHUs 3 4

HatimuTe 3HaYeHNE BRIPAKCHHUS logs625 +logy ¢58000.

Pemmre ypasuenne ¥ —3 +4X = X Eciu ypaBHenue uMeet Gojiee OTHOTO KOPHS,
B OTBETE 3aMUIINTE MEHBIITNI U3 KOPHEH.

Pemmte nHepaBencTBo 82x+1 > (0,125
r—1 r—1

Pemmre ypaBHenme 3x+ 11 3x—7 Ecimu ypaBHeHME UMEET GOJBIIE OJHOTO
KOPHSI, B OTBETE 3AMUIIUTE OOIBIIHNIA U3 KOPHEH.

MaTepI/Iaanaﬂ Tqua IBUKETCS MPSMOJIMHENHO o

(1) = 5142
3aK0Hy"[” 461+ 51423

(rme x — paccTosHUE OT TOYKM OTCYETa B
MeTpax, { — BpeMsl B CEKyHAaX, U3BMEPEHHOEe ¢ Havaya ABuxeHus1). Haiinure ee
CKOpPOCTH B (M/C) B MOMEHT BpeMeHu ! = 3 ¢,

Haitnute Touku skctpemyma pynkimu f(x) = x5 — 5x* + 3

[Tnomans 3emMens (pepMepcKoro Xo3siiCTBa COCTaBIsAECT 72 ra M pacnpenesieHa
MEXAY CEJIbCKOXO3WCTBEHHBIMH YIOIBSIMH M  CEIbCKOXO3SMCTBEHHBIMHU
O00BbEKTaMH, MPEIyCMOTPEHHBIMU [UJIsl BEIEHHUS CEIBCKOTO XO35HCTBA, B
oTHomeHHHn 5:4 cooTBercTBeHHO. Kakas miomaap 3emenb  (PepMepcKoro
XO35IMCTBA 3aHATA CEIBCKOXO03MCTBEHHBIMU YTOIABSIMA?

dupma 3aKymnaer NpoAyKIHIO B IBYX JOMAIIHUX X03sicTBax. 60% mpoaykuuu u3
MEPBOr0 XO35IMCTBA — BBICIIEH KaTeropuu, a U3 BTOporo xozsucrea — 70%
OPOAYKIMU BbICIHIEH Karteropuu. Bcero Beicuiyio kareropuro moiydaer 65%
npoaykuuu. Halaure BEpOATHOCTH TOrO, YTO MPOAYKIMSA, KYIUIEHHAs y 3TOU
(UpPMBI, OKaXKETCs U3 EPBOT0 XO3HUCTBA.
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10. Kopmymiky mj1si TOMaNIHeTro cKoTa, UMeronyo ¢opmy kybda ¢ pebpom 60 cm 6e3
OJTHOW T'paHHW, HY)KHO TMOKPACHTh CO BCEX CTOPOH CHapyku. Haiinure riommass
MIOBEPXHOCTH, KOTOPYI0 HEOOXOAMMO MOKpacuTh. OTBET NMaiiTe B KBaJpaTHBIX
CaHTUMETPAX.

JonoiHuTEIbHASA YACTh
IlIpu evinoanenuu 3adanuii 11-14 3anumume x00 pewieHus u noJy4eHHbL
omeem
11. Bopluncnure mioniaab yyacTtka, OTBEJICHHOIO MOJI KIyMOy, IEPUMETP KOTOPOTO
OTPAaHUYMBAIOT JIMHUU Y = X2 + 1,y = 3 — x2. Bemonaute uyeprex. OTBET
JalTe B KBAIPAaTHBIX METpax. )

12. Haiigurte pemieHre ypaBHEHHs COS2X —Sin X=cOS“ X .

13. IIpsaMOyTOnbpHBIM MNapajuieNenuIe]] OIUCaH
OKOJIO LIUJIMH/pA, PaAuyC OCHOBAHUS U BBICOTA
koToporo paBHsl 1. Haitaure o0Obem
napasuielIeunesa.

14. Onun pa®o4uii MOXKET BBIMOJHUTH 3a7aHue 3a 12 yacoB, a Ipyroil — 3a 6 4acos.
3a CKOJIBKO YacOB BBITMIOJHSAT 3a/laHne 00a pabouux, paboras BMecTe?
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5. CHHMCOK UCTOYHUKOB

OcHOBHBIE TeYATHbIE U3TAHUS

1. Maremaruka: yueonnk/ bammako M.U.- 2-e u31., ctep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremartuka: airebpa W Havajlla MaTEMaTUYECKOrO aHaiau3a, TeoMEeTpHs.
AnrebOpa n Hadayla MaTeMatndeckoro aHanmmsa. 10-11 xmacc. Amumos 1I1LA., Konsrun
F0.M., TxaueBa M.B. u apyrue. - M: [Ipocsemenue, 2022.

3. Marematuka: anreObpa M Hadaja MaTEeMaTHYECKOTO aHalIn3a, TE€OMETPHS.
I'eometrpus. 10-11 knacc. Aranacss JI.C., byryzos B.®., Kanomues C.b. u npyrue. -
M: ITpocsemienue, 2022.

4. Maremaruka: anreOpa 1 Hauyajga MaTeMaTHYeCKOro aHaiusa, reomerpus. 10— 11
KJaccel. AnreOpa U Hadajia MaremaTudeckoro ananusa. B 2 4. Yacte 1: YueOnuk s
yyanmxcsi oOpa3oBaTelibHbIX oOpranu3anuii (06a3oBblii ypoBeHb)/MopakoBuu A.l.,
CemenoB I1.B.; Yacte 2. 3agayHuk s y4alluxcs 0Opa30BaTENbHBIX OpraHU3ALMMA
(6a3oBbIii ypoBenb)/ Mopakosuu A.I'. u npyrue; non penakiueit Mopakosuya A.T. -
M: Muemo3una, 2018.

6. MaremaTuka: anreOpa M Hayajla MaTeMaTHUYECKOrO0 aHajiu3a, TeOMETpHsl.
AnreOpa u Hayana marematudeckoro aHanusa. 10 kinacc. Huxonbckuit C.M., [Totanos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsemenne, 2021.

7. Martematuka: anrebpa M Hayajga MaTeMaTHYECKOTO aHaln3a, T€OMETPHS.
Anrebpa u Hayaja MatemaTudeckoro ananuza. 11 kmacc. Hukonbckuit C.M., [Toranos
M.K., PemetnukoB H.H. u apyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anreOpa M Hayajga MaTeMAaTHYECKOTO aHAlM3a, T€OMETPHS.
I'eometpus.10-11 kmacc. IloropenoB A.B. Marematuka: anrebpa u Havana
MaTeMaTH4eCcKOoro aHanusa, reomerpus. I'eomerpus.10-11 kiacc. I[Toropenos A.B. - M:
[Ipocsemenne, 2019.

9. Maremaruka: aiareOpa M Hayajga MAaTEMAaTHYECKOTO aHAM3a, T'€OMETPHS.
I'eomerpus. 10 kmacc. AnekcangpoB A.Jl., Bepuep A.JL, Peoxkuxk B.U. - M:
[Ipocsemenue, 2021.

10. MaremaTtuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHallU3a, TEOMETPHUS.
I'eomerpus. 11 kmacc. AnekcangpoB A.Jl., Bepnep A.JL, Peoxkux B.H. - M:
[Ipocsewmenue, 2021.

1. Marematuka: anreOpa u Hayaa MaTeMaTHIECKOTO aHanu3a, reomeTpus. 10
kiacc. Bepuep AJL, Kapn A.Il. U3natensctBo "[IpocBenienue".

12. Marematuka: anreOpa 1 Hayajla MAaTEMaTHYECKOTO aHaln3a, reoMeTpust 11
kiacc. Bepuep AJL, Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Marematuka: anreOpa U Hayajla MaTeMaTHUYECKOrO aHajinu3a, T€OMETPHS.
Anre0Opa 1 Hauajga MaTeMaTU4deckoro aHanmza (B 2 yactsx) (B 2 wactsx). 10-11 kiacc.
Yacte 1: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa
penakuueit Mopakosuua Al'. "MOIL] MHEMO3MHA".
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14. Martematuka: anredpa v Hadajga MaTeMaTHYECKOTO aHaIM3a, T€OMETPUS.
Anrebpa u Hauana maremarudeckoro aHanusa. 10 xkmacc. Mypasun I'.K., MypaBuna
O.B. M3patensctBo "[IpocBemenue.

15. Maremartuka: anreOpa U Hadaja MaTeMaTHYECKOrO aHajau3a, F€OMETPHS.
Anrebpa ¥ Hadasla MmaTeMarudeckoro anaiausa. 11 kmacc. Mypasun I'.K., MypaBuna
O.B. M3patensctBo "[IpocBemenue.

16. Marematuka: anreOpa W Hayajga MaTeMaTUYECKOro aHalIu3a, TeOMETPUSI.
I'eomerpusa. 10 wimacc. CmupaoB B.A., CmuprnoBa HWN.M. "U3zgartenbcTtBo
"IIpocBemenue".

17. Maremartuka: anreOpa U Hadajga MaTeMaTHUYECKOrO aHaJIW3a, FEOMETPUSL.
I'eomerpus. 11 kimace. CmupHoB B.A.; CmuproBa .M. NU3natensctBo "[Ipocsemienne".

18. Marematuka. I'eomerpus. 10 knacc. Mep3nsik A.l'., Homuposckuii JI.A.,
[Tononckuit B.b., SAxkup M.C.; nom pepakumeit Ilomonsckoro B.E. M3narenbctBO
"IIpocBemieHue".

19. Marematuka. ['eomerpus. 11 knacc. Mep3nsak A.l'., Homuposckuit J1.A.,
ITomouckuit B.b., Sxup M.C.; nox penakuueit Ilogonsckoro B.E. "M3narenscTBO
"[IpocBemienue".

20. Marematuka: anreOpa U Hadaja MaTeMaTHYE€CKOrO aHajanu3a, T€OMETPHS.
Anrebpa 1 Hayana matemaruueckoro aHanu3za. 10 kmacc. Bunenkun H.S., UBames-
Mycaros O.C., HIBapudypa C.1. "MOIL MHEMO3MNHA".

21. Marematuka: anreOpa M Hayajga MaTeMAaTHYECKOTO aHalu3a, T€OMETPHS.

Anre0Opa u Havyasia maTemMatudyeckoro aHanmza. 11 kmacc. Bunenkun H.S., VBames-
Mycaros O.C., HIBapudypa C.H. "MOL]l MHEMO3MHA

JJIeKTPOHHbIE U3IAHUS

1. Becepoccuiickue uarepuer-onumnuasl. - URL: https://online-olympiad.ru /
(mata oOpamenus: 12.07.2022). - Tekct: 27IE€KTPOHHBIH.

2. Enunas xomnekius nudpoBbix oOpazoBaTebHbBIX pecypcoB. - URL:
http://school-collection.edu.ru_(mara obpamenus: 08.07.2022). - Tekcer:

ANEKTPOHHBIN.

3. Nudopmanmonnas cucrema « EAHOE OKHO TOCTyMa K 00pa30BaTeIbHbIM
pecypcam». - URL: http://window.edu.ru/_(mata obpamenus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunas snextponnas oubnmoreka (HOb). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - TekcT: 27E€KTPOHHBIN.

5. OTtkpeITHIH KOJUTeK. MatemaTuka. - URL: https://mathematics.ru / (naTa
obpamenusi: 08.06.2022). - TekcT: 2JIEKTPOHHBIMN.

6. [ToBropum mMarematuky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.
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