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1. IHacnopr poHaa OLleHUBAaEMBIX CPEACTB
1.1. Oouaactb npumenennss POC
®OC  mnpenHazHadeH  JUIsl  MPOBEPKH  pE3yJdbTaTOB  OCBOEHUS
oOmieobpa3oBarenbHOil  y4eOHOM — aucCHMIUIMHBL  «MaTemaTukay
36.02.01 «Berepunapus»

1.2. Heau u3agaum co3aanusa ®OC

Hensto cozmanuss GOC sBHsSEeTCS yCTaHOBJICHHE COOTBETCTBUS YUYEOHBIX
JOCTHKEHUM 3aIlJIaHUPOBAHHBIM pe3yJibTaTaM 00yueHus 1Mo 0011e00pa3zoBaTeIbHON
mucuuiuinHe  «MaremaTtuka» W TpeOOBaHMSIM OCHOBHOW — 00pa3oBaTeIbHOU
POTPaMMBI.

®OC permraer 3aga4u:

- peayM3anUs MEXIUCUUIUIMHAPHOTO IMOAXOAA K OTOOpY COJEp KaHHS
o0meo0pa3oBaTeNbHON  JUCHUIUIMHBI C  ydyeroM  npodecCHuOHAIbHOU
HaIlpaBJIE€HHOCTH  OCHOBHOM  00pa3oBaTE€NbHOM  MPOrpamMMbl  CPEIHErO
po¢eCCUOHATIBHOTO 00pa30BaHus;

- KOHTpOJb M YHPAaBICHUE IMPOLECCOM MPUOOPETEHHUsS OO0YyYarOIIUMUCS
HEOOXOJMMBIX 3HAHUW, YMEHHM, HABBIKOB U YpPOBHA C(HOPMUPOBAHHOCTHU
komneTreHuuu, onpeacnéHHpix B @I'OC CIIO no HanpaBieHUIO MOATOTOBKUA U HA
ocHoBe PI'OC COQO;

- KOHTpOJIb (C MOMOIIBI0 HabOpa OIIEHOYHBIX CPENICTB) M yMpaBlieHUe (C
MOMOIIIBIO JIEMEHTOB 00pPATHOM CBsI3M) MOCTIKEeHHeM 1ieneit peanuszanuu OIIOI],
ONpEJENICHHBIX B BHJIe Habopa OOIIEKYJIbTYpPHBIX, OOLIENPO(PECCHOHANBHBIX U
poheCCUOHATIBHBIX KOMITETEHIIUN BBIITYCKHUKOB.

Ha3nauenue (hoHIa OLEHOYHBIX CPEACTB: UCTIOIB3YETCS JIJIsl ONEPATUBHOTO U
pPEryJsipHOrO  yIpaBieHUss  y4eOHOM  JesATeNbHOCThIO (B TOM  YHCIIE
CaMOCTOATENIbHOM) CTYIEHTOB, a TakKK€ MpEIHa3HauYeH Mg OLIEHKU CTENeHH
JOCTHKEHHUS 3aIlJIAaHUPOBAHHBIX PE3YyJIbTaTOB 00YUEHHUS 1O 3aBEPILICHUI0 O0yUEHHUS
B YCTAaHOBJICHHOW y4€OHBIM MJIaHOM (hOpMeE: dK3aMEH.

[lepeueHb BUIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET paboueil mporpamMme
JTUCHUILUIMHBI «MaTeMaTHukKay.

1.3. Ilnanupyemble pe3yJbTaTbl O0CBOEHHsI 001Ie00pa30oBaTeIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
B pesynbrare ocBOeHUs y4eOHOM TUCIUILUIMHBI 00YUYaIOIIUICS JOIKEH YMETh:
® HMCKaTh M HAXOAUTh 0000IICHHBIC CIIOCOOBI pelIeHUs 3a7a4, B TOM YHCIIC,
OCYIIECTBIISATh Pa3BEPHYTHIM MH(GOPMAIIMOHHBIN MOUCK U CTaBUTh HAa €r0 OCHOBE
HOBBIC (y4eOHbIE U TO3HABATEIHHBIC) 33144 H;
® OLIEHMBATH U 00BSICHATH HHPOPMAITHIO C PA3HBIX ITO3HITUHI, paCIIO3HABATh
1 (DUKCHPOBATH MPOTUBOPEUHNS B MH(OOPMAIIMOHHBIX UICTOYHHKAX
® HCNOJIb30BATH PA3IUYHBIC MOJEIbHO-CXEMAaTUYECKUE CpEeJCTBA IS
MPEACTABJIEHUS CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHWH, 4 TAKXE MPOTUBOPEUYUN,
BBISIBJICHHBIX B MTH()OPMAIIUOHHBIX UICTOUHUKAX;



® NMPUMEHATH PAa3HOOOpA3HBIC MCTOYHHKU MATEMATUYECKON WHGMOpMAIIH
JUISL OCYIIECTBIICHUSI 1I€JICHANIPABICHHOTO MOMCKA BO3MOXKHOCTEH I HIMPOKOIO
nepeHoca CpeACTB U CIOCOOO0B JIEUCTBUS;

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

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

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

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

® BBISBIICHUS U OOBSICHCHUSI MAaTEMATHISCKUX aCTIEKTOB TEKYIITUX COOBITUI
Y CUTYyallnl;

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

® MPUMEHEHHS NPUKIAAHBIX MpPOrpaMM U MOPOrpaMM  CHUMBOJIBHBIX
BBIYHCIICHUM TSI UCCIIEIOBAHUSI MaTEMaTUYECKUX 00BEKTOB;

® [OHMMAHMS POJM MaTeMaTUKU B PaA3JIMYHBIX OTPACIIX HKOHOMHUKH
Poccun.
B pe3ynbrare ocBOeHUs yu4eOHOM TUCIUIUIMHBI 00yYarOIUNCs TOJDKEH 3HAThD!

® OCHOBHBIC MaTEeMaTUYECKUE MOHATHS U TEPMHUHBI, METOJIBI JIOKA3aTEJIbCTBA
U pElIeHUsI MaTeMaTUYECKUX 3a]1a4;

® YHUBEPCAIbHBII  XapakTep 3aKOHOB  pAa3BUTHS  MAaTEMAaTHYECKUX
pacCyXJIeHUI; UX MPUMEHUMOCTb BO BCEX 00JIACTSAX YETOBEUYECKOM NEeITEIbHOCTH;

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

® 0COOCHHOCTH MaTeMaTUYE€CKOW HAayKU AJIS PEIICHUS 3a/1a4, BOZHUKAIOIINUX
B TEOPUU U NPAKTHUKE, IMIUPOTY U B TO K€ BPEMSI OTPAHUUCHHOCTh MPUMEHEHUS
MaTeMaTUYECKUX METOJI0OB K aHaJIU3y U MCCIEIOBAHHUIO MPOLIECCOB U SIBJICHUN B
pUPOJIE U OOIIECTRE;

® BEpOSITHOCTHBIN XapaKTep pa3IMYHbIX MPOLECCOB OKPYKAIOLIEr0 MUPA.

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



Taoauna 1.

Koa u nammenoBanue
(popmupyembIx
KOMIIeTeHIIU I

HJIaHI/IpyCMLIe pe3yJabTATbl 0CBOCHUA TUCHUIIJIUMHbI

O01mue

JAucuuniavHapHbie

OK 01. BeiOuparts cro-
COOBI pelieHus 3ajad
npoeCCUOHATBLHON Je-
ATEIHPHOCTH TIPUMEHHU-
TEIBHO K pPa3MYHBIM
KOHTEKCTaM;

JIP 24 roTOBHOCTH K TPyAy, OCO3HAHHE LIEHHOCTH Ma-
CTEepCTBa, TPY10JII00UE;

JIP 25 rOoTOBHOCTH K aKTUBHOM JI€ATEIbHOCTH TEXHOJIO-
TMYECKOH M COLMAIbHOM HaIPaBIEHHOCTH, CIIOCO0-
HOCTb MHMULIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBITMIOJHSATH TaKYIO JIEATEIbHOCTH;

JIP 26 wHTepec k pa3nmuHbM chepam mpodeccro-
HAJIBHOU 1€ATeIbHOCTH.

MP 01 camocTosTeIbHO POPMYITUPOBATH U AKTYaTH3HU-
poBath MpodsIeMy, paccCMaTpUBAaTh €€ BCECTOPOHHE;

MP 02 ycraHaBiuBaTh CYILECTBEHHBIM NPU3HAK WIH
OCHOBaHUS JIJIsl CpaBHEHUS, Kiaccupukanuu u o0o01ie-
HUS,

MP 03 omnpenensaTs Lenu IEATENbHOCTH, 3a/1aBaTh Ia-
paMeTphl U KPUTEPUHU UX TIOCTUKEHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B AEATEIBHOCTbH, OLIEHU-
BaTh COOTBETCTBHE pE3YJIbTATOB LEJSAM, OLEHUBATh
PHUCKU NIOCIEACTBUN JEATEIBHOCTH;

MP 08 pa3BuBaTh KpE€aTMBHOE MBIIUICHHE IIPU peIlle-
HUU )KU3HEHHBIX MPOOJIEeM.

MP 09 BraneTs HaBbIKAMH y4€OHO-UCCIIEIOBATEIHCKOM
U NPOEKTHOM JESITENBHOCTH, HABBIKAMHU pa3pelICHUs
mpooJieM;

MP 14 BbIABISATH NPUYMHHO-CIEACTBEHHBIE CBSI3U U
aKTyaJ'II/ISI/IpOBaTI) 33,213'—1}’, BbBIIBUTAaTh FI/IHOTGSY cec pe-
mICHUs, HaXO0JUTb apr YMCHTI:I IJIsL JOKa3aTeJIbCTBA

IIP6 01 BnageTh MeTOJAMHU JOKa3aTEJIbCTB, aJITOPUTMaMU
peleHus 3a1a4; yMeTb (JOpMyJIHpPOBATh ONpPEACIICHUs, aKCH-
OMBl U TEOPEMBI, IPUMEHATHh MX, MPOBOJAUTH J0KA3aTElb-
CTBEHHBIE PACCYKICHUS B XO/I€ PELICHNUS 3aa4;

IIP6 02ymeTrh onepupoBaTh MOHATUSAMU: CTENEHb YHCIIA, JIO-
rapudm 4uciIa; yMEHHE BBIIOJIHITH BBIYUCICHUS 3HAYCHUN U
npeoOpa3oBaHUil BBIPAKEHUH CO CTENEHSMH H Jiorapud-
MaMH, peodpazoBaHue APOOHO-PALMOHATIBHBIX BBIPAXKEHUH;
IIP6 03 ymeTh omepupoBaTh MOHATUSIMH: pPallMOHATIBHBIC,
UppalMoHaIbHbIE, I0KA3aTeNIbHbIE, CTEIEHHbIE, JOrapupmMu-
YeCKUe, TPUTOHOMETPUUYECKUE YPABHEHUS M HEPABEHCTBA, UX
CHCTEMBI,

IIP6 04 ymers onepupoBaTh MOHATUSAMU: (YHKIIMS, HEIpe-
pbIBHas (PyHKIUS, MPOM3BOJHAS, NMEpBOOOpa3Has, ompere-
JICHHBI MHTETpall; YMEThb HaXOJWUTh IMPOU3BOJIHBIE IJIEMEH-
TapHBIX (YHKLUH, UCHONb3Yys CHpPAaBOYHbIE MaTepHasbl; HC-
cleIoBaTh B NMPOCTEUIINX cllydasxX (DyHKIHMHM Ha MOHOTOH-
HOCTb, HAxXOAWTh HauOOJbIIEE M HAUMEHbIIEEe 3HAUYEHUE
(GyHKIUH; CTPOUTh TpaUKH MHOTOYJIEHOB C HCIOJB30Ba-
HUEM aIrapaTra MaTeEMaTHYeCKOro aHalln3a; MPUMEHSTh MPO-
W3BOJIHYIO NP PEIICHUH 337a4 Ha ABUKEHUE; peliaTh Mpak-
TUKO-OPMEHTUPOBAaHHBIE  33Jayd Ha  HauOosbpliee U
HauMEHbIlIee 3HAUYEHHUs, HAa HAXO0XJIEHUE IyTH, CKOPOCTU U
YCKOPEHHS;

IIP6 05 ymerp omneprpoBaTh NOHATHAMH: PALMOHAIBHAS
¢GyHKIMA, TMoKa3aTenbHass (QYHKUHWS, CTeleHHas (QYHKINA,
norapudmuueckas (yHKUHS, TPUTOHOMETPUYECKUE (PYHK-
UM, o0paTHbIE (QYHKIMU; YMETh CTPOUTH I'paUKu U3yueH-
HBIX ()YHKIMH, UCTIONB30BaTh I'pauKu MPU M3YYEHUU IIPO-




CBOMX YTBEpXJCHUM, 3a7aBaTh MapaMEeTPbl U KPUTEPUH
pelleHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIE B XOJ€ PEIICHUS
3a/1aud pe3yJbTaThl, KpUTUYECKU OLEHUBATH UX JIOCTO-
BEPHOCTh, NMPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIO-
BUSIX;

MP 18 yMeTh epeHOCUTh 3HaHUA B MO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

MP 19 yMeTb UHTErpUPOBATh 3HAHUS U3 PA3HBIX MpPE]-
METHEIX 00JIacTe;

MP 20 BbiBUraTh HOBBIE HJEW, IMpEAJiaraTh OPHUTHU-
HAJIBHBIC TTOJXO0JIBI U PEIICHUS; ¥ CIIOCOOHOCTh UX HC-
MOJIb30BaTh B NTO3HABATENILHOM U COIIMAILHOM MPAKTUKE

IIECCOB M 3aBUCHUMOCTEH, IpU PELICHUM 3aJad U3 JIPYTrux
y4eOHBIX MPEIMETOB U 33/1a4 U3 PEaTbHOM JKU3HU; BBIPAXKaTh
(hopMynaMy 3aBUCUMOCTH MEX]y BEIUUUHAMU;

IIP6 06 ymerh pemarh TEKCTOBbIE 337]a4d Pa3HbIX THUIIOB (B
TOM YHMCJI€ Ha MPOLEHTHI, AOJIM U YacTH, HA JIBUXKEHHE, pa-
00Ty, CTOMMOCTbh TOBapOB U yCIYT, HAJOTH 3a7aud U3 o0Jia-
CTH YNpaBJICHUS JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBJIATh BBIPAXKECHMSI, YpAaBHEHUS, HEpPaBEHCTBA U HX CHU-
CTEMBI 110 YCIIOBHIO 33/1a4M, UCCIIE0BATh MIOJYyYEHHOE pellle-
HUE U OLICHUBATh IPABJONOA00HOCTh PE3YJIbTATOB;

I1P6 07 ymerh onepupoBaTh HOHATUSAMU: CpeaHee apudme-
TUYECKOE, MeJIMaHa, HauOoJblllee U HauMEHbIIEE 3HAUYCHUS,
pa3max, IUCIepCHsl, CTaHJapTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMeTh U3BJIEKATh, HHTEPIPETUPOBATH WH(POPMAIIHIO,
IpeACTaBICHHYI0 B Ta0iuuax, Ha Juarpammax, rpadukax,
OTPaXAOILYI0 CBOMCTBA pEalIbHbIX IPOLECCOB U SIBJICHUII;
NpeACTaBIATh MHPOPMALKIO C IMOMOUIbIO TAaOMUI] U Aua-
rpaMM; HCCIIe10BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
OpUMEHEHHEM TIpapHUuecKuX METOJOB U  3JIEKTPOHHBIX
CpPEACTB;

ITP6 08 ymeTs onepupoBaTh MOHITUAMM: CITyYalHBIM ONBIT U
ClIydyallHO€ COOBITHE, BEpPOSITHOCTh CIIY4allHOTO COOBITHS;
YMETh BBIUUCIATH BEPOATHOCTD C UCIOJIb30BaHUEM Ipaduye-
CKHUX METOJIOB; MPUMEHSATH (HOPMYJIBI CIOXKEHUS U YMHOMXKe-
HUS BEPOSATHOCTEH, KOMOMHAaTOpHBIE (PaKkThI U HOopMyJIIBI TPU
pelIeHnH 3a/1ay; OIEHUBATh BEPOSTHOCTU pEalbHBIX COOBI-
THI; 3HAKOMCTBO CO CIy4alHBIMH BEUYMHAMH, yMEHUE
MPUBOJIUTH TPUMEPHI MOSIBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITP6 09 ymerr onepupoBaTh MOHATUSAMU: TOYKA, MpsMasd,
IJIOCKOCTh, TPOCTPAHCTBO, JIBYI'PAHHBIA Yroj, CKpellBaro-
1iMecsl NpsMble, NapajuIeIbHOCTh M MEPIEHAMKYJISIPHOCTh
MPSIMBIX U TUIOCKOCTEH, YTroJl MEXy MPSIMBIMU, YTOJl MEXKAY




IPSIMON U IVIOCKOCTBIO, YTOJI MEXKY IIIOCKOCTSIMH, PaccTosi-
HUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHUE MEXAY HPSIMbIMHU,
paccTosIHuE MEXKIY TUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
pelieHnH 33134 M3y4YeHHbIE (aKThl W TEOPEMbl IUIAHU-
METpHUH; YMEHHE OLEHHMBATh pa3Mepbl OOBEKTOB OKpYKak0-
LIET0 MUPA;

IIP6 10 ymerp omepupoBaTh MOHATUSAMU: MHOTOTPaHHUK,
CeueHHe MHOTOTpPaHHUKA, KyO, Mapajuienenunen, Npu3Ma,
nupamuzia, Gpurypa u moBepxXHOCTb BpPAIIEHUs, LUIMHAP, KO-
HyC, mmap, chepa, cedeHus (GpuUrypsl BpamieHHs, MIOCKOCTbD,
Kacaromascsi cgepsl, UIMHAPA, KOHYca, IUIOLalb HOBEPX-
HOCTU NUPAMU[BL, IPU3MBI, KOHYCa, LWJIMHAPA, IUIOIAb
cdeprl, 00beM KyOa, NPSAMOYIOJIBHOIO MapajulesenuIesa,
OUPAaMUbl, TPU3MBI, LMIUHApPA, KOHyca, lIapa; YMEHHue
n300pakaTb MHOT'OI'PAaHHMKHM M IOBEPXHOCTH BpallleHHs], UX
CEUEHUs OT PYKH, C IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHUE paclo3HaBaTb CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE pPACIIO3HABATh IPaBUJIbHBIE MHOTO-
TPaHHUKY;

IIP6 11 ymerh onepupoBaTh MOHATUSMU: JBHKEHHUE B MPO-
CTpaHCTBE, MOJO0HBIE (UTYpPbl B IMPOCTPAHCTBE; UCIOJIb30-
BaTh OTHOIIEHHWE IUIOIIAJEeH MOBEpXHOCTEH U 00BEMOB IO-
TOOHBIX (PUTYp IPU PELICHUH 3a/1a4;

IIP6 12 ymeTb BBIYUCIATH TE€OMETPUYECKHE BEITUUMHBI
(MHa, yrod, miomaab, 00beM, MI0IIa b HOBEPXHOCTH), UC-
T10JIb30BaTh U3Y4YEHHbIE (OPMYJIIBI U METOIBI;

IIP6 13 ymerp omnepupoBaTh HNOHSITUSAMM: HPAMOYTOJbHAsS
CUCTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPIHU-
HaTbl BEKTOPA, CKAJIIPHOE IMPOU3BEJIECHUE, YTOJI MEKIY BEK-
TOpaMH, CyMMa BEKTOpPOB, MPOU3BEIACHUE BEKTOPA Ha YUCIIO;
HAXOJUTh C MOMOIIbIO U3YYEHHBIX (POPMYIJ KOOPAUHATHI Ce-
PEAMHBI OTPE3Ka, PACCTOSIHIE MEXAY ABYMS TOUKAMH;
I[1P614 ymeTs BBIOMpATh MOAXOASIIMNA HM3YUYEHHBIH METOJ




JUIs pellieHusl 3a1a4k, paclio3HaBaTh MaTeMaTHYECKUe (HaKThl
U MaTeMaTH4YeCKHE MOJENIM B IPUPOJIHBIX U OOLIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUH POCCHMCKOM M MHPOBOM MaTeMaTH-
YECKOW HayKHu;

IIPy 01 ymerh onepupoBaTh MOHATHAMM: ONPEIEIICHUE, aK-
CHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, INPU3HAK, OKa3a-
TENBCTBO, PAaBHOCWIBbHBIE (POPMYIUPOBKH; yMeHUE (Qopmy-
JUPOBAaTh OOpaTHOE M MPOTUBOIOJIOKHOE YTBEPXKICHHE,
IPUBOJIUTH MPUMEPHI U KOHTP MPHUMEPHI, UCIOIb30BATh Me-
TOJ MAaT€MaTU4eCKOW HMHAYKLHWHU; MPOBOJIUTH JOKAa3aTEJlb-
CTBEHHbBIE PACCYXACHMSI IIPU PELICHUH 3a]a4, OLEHUBATh JIO-
TMYECKYIO ITPaBHWIIBHOCTb PACCYXKACHHUI;

ITPy 02 ymerh onepupoBaTh NOHSITUSIMU: MHOXKECTBO, MOJI-
MHO’KECTBO, OII€pallMi HaJ MHOKECTBAMH; YMEHHUE HCIIOJIb-
30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyisl ONHUCaHUs
pEANIBHBIX MPOLIECCOB U SABICHUM IIPU PEILIEHUU 3a]a4, B TOM
YHClie U3 APYTUX YUYEOHBIX IPEIMETOB;

IIPy 03 ymerp omepupoBaTh HOHATHAMM: Tpad, CBI3HBIN
rpad, AepeBo, UK, Tpad Ha MJIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIHUCBIBAaTh Ipadbl pa3IMYHBIMU CHOCOOAMU; HCIOJIb30BATh
rpadbl Npu peleHu  3a/1ay;

ITPy 04 ymerb cBOOOAHO ONEpUPOBaTh MOHATHSIMU: COUYETa-
HUE, IEPECTaHOBKA, YNCIIO COUYETaHUM, YUCIIO EPECTaHOBOK;
6uHom HproTOHA; yMeHHE TPUMEHATh KOMOUHATOPHBIE (PAKThHI
U paccy>kJIeHus JJIsl peleHus 3a1ay;

ITPy 05 ymeTs onepupoBaTh NOHITUSAMU: HATYPaAJIbHOE YHUCIIO,
L[eJ0€ YHCII0, OCTaTOK MO MOJYJIO, palOHaIbHOE YHCIIO,
MppalMOHAIBHOE YHCII0, MHOXKECTBA HATYpPaJbHBIX, LEJBIX,
palMOHANbHBIX, JCUCTBUTEIBHBIX 4YHCEN; YMEHHE HC-
MOJIb30BaTh MPU3HAKH JIEJIMMOCTH, HAUOOIBIINI 00LIHii Je-
JUTENb U HauMeHbIlee o0llee KpaTHoe, anroput™ EBkimna
IIPY PELIEHUU 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH O3ULMOH-
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HBIMU CHUCTEMaMH CUHCIICHUS;

ITPy 06 ymetb CBOOOHO ONIEPUPOBATH MOHATUSIMU: CTETICHB C
LIeJIBIM [T0Ka3aTelleM, KOpEeHb HaTypabHOM CTENEeHH, CTe-TIEHb
C pallMOHAJBHBIM IOKA3aTeNIeM, CTETIEHb C ICHCTBU-TEIbHBIM
HokaszareseM, JiorapudM 4Yucia, CUHYC, KOCUHYC U TaHI'€HC
MIPOU3BOJILHOTO YHCIIA;

IIPy 07 ymeTh onepupoBaTh MOHATUSMU: TOXKAECTBO, TOXKIE-
CTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE, HEPaBEHCTBO, CHU-
CTeMa ypaBHEHUH U HEpaBEHCTB, PaBHOCWJIBHOCTb YpaBHE-
HUI{, HEPABEHCTB W CHUCTEM, PALMOHAJbHBIC, MPPAITHOHAIb-
Hble, MOKa3aTelbHblE, CTENEHHbIE, JorapupMUUECKUe, TpHU-
TOHOMETPUYECKHE YypaBHEHHs, HEPAaBEHCTBA W CHCTEMBI
YMEHUE pelllaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C IIO-
MOUIBIO PA3TUYHBIX MPUEMOB; pellaTh YpaBHEHUs, HEPABEH-
CTBa U CUCTEMBI C IApaMETPOM; IPUMEHSITh YpaBHEHUS, He-
pPaBEHCTBA, WX CUCTEMBI Ui PEHICHUS MaTeMaTHYeCKHX 3a-
Jad M 3a7a4 M3 pa3zIMyHbIX 0OJacTell HayKd M peaslbHOU
KH3HU;

ITPy 08 ymers cBOOOJIHO OnepupoBaTh MOHATHSIMU: Ipaduk
¢GbyHkuu, obpaTHas (QYHKIMS, KOMIO3UIMS (QYHKUMH, JIU-
HeiiHas (QyHKUMA, KBaapaTUyHass (QyHKIUS, CTeleHHas
GYHKIHS C TETbIM  TI0Ka3aTeieM, TPUTOHOMETPHYECKUE
¢yHKIMH, 0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKIUH, MOKa-
3arenbHas U JorapupmMuyeckas QyHKIUU; YMEHHE CTPOUTH
rpaduka (QyHKUUH, BBIIOJHATH MpeoOpa3oBaHus rpaduxoB
GyHKIUH; yMEHHE HCNOoNb30BaTh Tpaduku (QYHKIMHA IS
M3YyYEHUS MPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 33]1a4 U3
JIPYyTUX YYEeOHBIX TMPEIMETOB M W3 PEATbHOW >KU3HU; BHI-
paxaTh (opMyJamMHM 3aBUCHMOCTH MEXAYy BEIMYMHAMU;
yMEHHE CBOOOJHO OIEPHUPOBATh MOHITUSMHU: HYETHOCTh
(GyHKIMH, TEePUOAMYHOCTh (QYHKLUUH, OTrPaHMYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTh (YHKIHH, IKCTPEMYM (YHKIHH,
HanOoJIbIIee 1 HaUMEHbIIee 3HauYeHHe (PYHKIMU Ha TpOMe-

11




KYTKE; YMEHHE IIPOBOJIUTh UCCIIEI0BAaHNE (PYHKINHU; YMEHUE
WCIOJIb30BATh CBOMCTBA M TpaduK (QYHKIMU JUIS PEIICHUS
YPaBHEHMH, HEPABEHCTB M 3aJay C IapameTrpamu; u3olpa-
’KaTh Ha KOOPJMHATHOM IIJIOCKOCTM MHOKECTBA PELICHUN
YPaBHEHHUI, HEPABEHCTB U X CUCTEM;

TPy 09 ymeTs CBOOOJHO OMEpPUPOBATH MOHATUAMH: IMOCTIE-
JI0BaTeJIbHOCTh, apupMeTHdecKas Imporpeccus, reoMerpude-
CKasi mporpeccusi, OecKOHEYHO YOBIBaOlasi MPOTPECCHs;
YMEHME 3a/laBaTh IIOCIEA0BATEIbHOCTH, B TOM YHUCIE C IIO-
MOUIBIO PEKYPPEHTHBIX (pOpMyIT;

IIPy 10 ymers omnepupoBaTh IOHATUSAMHU: HEIPEPHIBHOU
(GyHKIMH, acUMNTOTHI rpaduka (yHKIWHU, TIEpBas U BTOpast
npou3BojHas (YHKLIMH, TEOMETPUYECKHMH M (QU3NUECKuit
CMBICIT TTPOU3BOIHOM, MEpBOOOpa3Hasi, ONpeIeICHHBI UHTE-
rpajl; yMEHHE HaxXOJUTh AaCUMITOTHI rpaduka (yHKIHHU;
YMEHHME BBIYUCIATH IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS,
YaCTOTHOTO M KOMIO3MLMHU (DYHKIMH, HAXOQUTh YpaBHEHUS
KacarelbHOW K Tpapuky (QYHKIMHM;, yMETh HCIOJb30BaTh
IPOM3BOJIHYIO JUIsl MCCIeNoBaHUs (DYHKIUH, JUIs Haxoxjae-
HUS HAWJTy4lIero pelleHus NPUKIaJHbIX, B TOM YHCJIE COLM-
JIbHO-9)KOHOMHYECKUX U (U3NYECKUX 3a/1ad, JJIs oIpejerie-
HUSl CKOPOCTHU M YCKOPEHMS; HaXOAUTh IUIOMIAd U O0BEMBI
¢Guryp ¢ moMmoImbl0 MHTErpana; NPUBOAUTH NMPUMEPBl MaTe-
MaTUYECKOT0 MOJCIMPOBAHUS C TIOMOIIBI0 TudPepeHITraib-
HBIX YpaBHEHUM;

IIPy 11 ymers omepupoBaTh MOHATUAMM: KOMIUIEKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YNCIa, MOAYJb U apry-
MEHT KOMIUJIEKCHOTO 4Hcia, GopMma 3alucy KOMITJIEKCHBIX
qucen (reoMeTpuyeckas, TPUrOHOMETpUYecKas U anredpau-
Yyeckas); YMEThb NMPOU3BOJAUTH apupMeTHUECKUe NEHCTBUS C
KOMIUIEKCHBIMUA YHCJIAMHU; IPUBOAUTH NPUMEPHI HCHOIb30-
BaHUS KOMIUIEKCHBIX YHCEIT;

IIPy 12 ymeTh cBOOOAHO ONEPUPOBATH MOHATUAMU: CpEAHEE
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apudmernueckoe, MeauaHa, HauOoJiplliee M HaMMEHbIIEEe
3HAuYeHUs, pa3Max, AUCIEPCHs], CTAHJAPTHOE OTKIOHEHUE IS
ONMCAaHUS YUCIIOBBIX JIAaHHBIX; YMEHHE HCCIIEOBATh CTaTH-
CTHYECKHE JIaHHBIC, B TOM YHCIIE€ C IPUMEHEHHEM Tpaduye-
CKHUX METOJIOB M 3JICKTPOHHBIX CPEJCTB; IpaduyecKu uccie-
JI0BaTh COBMECTHBIC HAONIOACHUS C TOMOUIBIO JUArpaMm
paccerBaHMs U JUHEUHOUW perpeccuu;

IIPy 13 ymeTh HAXOUTH BEPOSATHOCTH COOBITHI C UCIIOIIB30-
BaHUEM rpapUUecKUX METOJOB; MPUMEHATH IJIS PEIICHUS
3a1a4 (popMyJIbl CIIOKEHHUS U YMHOXKEHUS BEPOATHOCTEM,
(dhopMyny moiaHON BeposTHOCTH, Gopmyny bepHymiam, kKoM-
OounatopHble (akTbl U  (OPMYJIBI; OIICHUBATH BEPOSITHOCTH
pealbHbIX COOBITHIA; YMEHHE ONEPUPOBATH MOHATHAMHU: CITY-
yaifHasi BEJIMYMHA, PACIpe/ie]IeHUe BEPOATHOCTEH, MaTeMa-
TUYECKOE OKUJaHUE, TUCTIEPCUS U CTAHJaPTHOE OTKJIOHEHHE
CIly4aifHOW BeNWYHMHBI, QYHKIIMH pacTpeieeHuss U TIOTHO-
CTH PaBHOMEPHOTO, MOKA3aTEJIbHOIO U HOPMAJLHOTO pac-
Mpe/ieJIeHN; YMEHHE HCI0JIb30BAaTh CBOMCTBA HM3YUYEHHBIX
pacrpeneneHui 1 peleH s 3a/1a4; 3HAKOMCTBO € IIOHSTH-
SIMH: 3aKOH OOJIBIINX YHMCET, METO/IbI BBIOOPOUHBIX UCCIIE0-
BaHUM; YMEHUE NPUBOAMUTH IPUMEPHI MPOSBICHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;
IIPy 14 ymerh cBOOOAHO ONEpPUPOBATH MOHATHAMU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, MIOCKHUM
yTOJI, ABYTPAHHBIN YIrOJl, TPEXIPAaHHBIN yIoJ1, IEPECEKAIOIIIHN-
ecsi, MmapajijleJibHble U CKpEeLIUBaIoLIuecs: MpsMble, mapa-
JEIBHOCTh U NEPIEHIUKYJISPHOCTh NPSIMBIX U IUIOCKOCTEH,
YTOJI MEX1Y MPSAMbBIMH, YTOJI MEXAY IPSIMON U TIOCKOCTHIO,
yToJI MEXNy IUIOCKOCTAMHU; YMEHHME HCIOJB30BaTh IPU pe-
IIEHUH 3a7lad U3y4YeHHbIE (DPaKThl U TEOPEMBbI IIAHUMETPUU;
YMEHUE OLEHHBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM
MHUpPE; YMEHHME OIIEpUPOBATh TMOHATUSMU: MHOTOIPAHHUK,
CeueHHEe MHOTOTpaHHUKA, MPaBUJIbHBIH MHOIOTPaHHUK,
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npu3Ma, nupaMuja, Gurypa u MoBEpXHOCTb BPALLCHMS, LIH-
JMHJP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH CEUCHHUS
KOHyCa M LMWJIUHJIpPA, NapajuleJbHble OCH WM OCHOBAHMIO,
CeYeHue mapa, MIOCKOCTh, Kacaromasics chepsl, HUIMHAPA,
KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOIOrpaHHUKa, U300pa-
KaThb MHOTOTPaHHUKH, (PUTYPBI ¥ TOBEPXHOCTHU BPALLICHHS, UX
CEUeHMsI, B TOM YMCJE C MOMOLIbIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHE TMPHUMEHATh CBOICTBa TE€OMETPUYECKUX (H-TYp,
CaMOCTOSITENILHO (POPMYJIMPOBATh OINPENEIEHUST U3yUda-eMbIX
¢buryp, BBIIBUTaTh TUIOTE3bI O CBOWCTBAX W IPU3HA-KaxX
reoMeTpuuecKkux (uryp, oOOCHOBBIBATH WJIM ONPOBEP-TaTh
UX; YMEHHE MPOBOJIUTH KiIacCUPUKAIHMIO (GUTYp IO pas-
JUYHBIM TPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJIHU-
TEeJIbHbIE TIOCTPOEHUS;

IIPy 15 ymerb CcBOOOJAHO OMEPUPOBATH MOHITUSIMH: ILIO-
manas GUrypel, 00beM (QUryphl, BEIUYHHA yTia, PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXIY NMPSIMBIMH, pac-
CTOSIHUE MEXJy IUIOCKOCTAMH, IUIOIIAJb cgepbl, MIOMaIb
MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa, LWIMHAPA, 00beM
Ky0a, TpsSMOYTroJbHOTO Mapajlelienuneaa, Mupa-MHUJIbI,
OpU3MbI, IWIMHApA, KOHycCa, Ilapa; yMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

IIpy 16 ymers cBOOOJHO ONEpUpOBaTh MOHATHIMU: JIBUXKE-
HUeE, MapayieNbHbli epEeHOC, CAMMETPHUS Ha IJIOCKOCTU U B
IPOCTPaAHCTBE, MOBOPOT, MpeodpazoBaHue Moj100us, 1Moa00-
Hble (PUTypbl; YMEHHE pacro3HaBaTh PaBHbIE M TOAOOHBIE
¢burypsl, B TOM 4ucie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
yYMEHHE HCIO0JIb30BATh I'€OMETPUYECKHE OTHOILIEHHUS, Haxo-
JUTh TE€OMETPUYECKHE BEIMYMHBI(JUIMHA, YIoJj, IUIOUalb,
00BEM) IIPU PELICHUH 33]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB U
U3 peaJIbHOM JKN3HH;

Ipy 17 ymers cBOOOIHO ONEPUPOBATH MOHATUSAMM: HPSIMO-
yTOJIbHAsI CHCTEMa KOOPJIMHAT, BEKTOP, KOOPAWHATHI TOYKH,
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KOOPJIMHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEK-
TOpa Ha YMCIIO0, Pa3j0KEHUE BEKTOpa Mo 0a3ucy, CKaIspHOE
IIPOU3BEJICHUE, BEKTOPHOE MPOU3BENCHHUE, YTOJI MEXKY BEK-
TOpaMH; YMEHHUE UCIOIb30BaTh BEKTOPHBINA U KOOPAUHATHBIN
METOJ1 JUISl pELIEHUsI TEOMETPUYECKUX 3a7a4d U 3aJa4 JIpYTux
y4eOHBIX TPEAMETOB;

IIPy 18 ymeTh MOZIEIUPOBATH pEaIbHBIE CUTYAlIMM Ha SI3bIKE
MaTEMaTHKH; COCTABJIATh BBIPAXKECHUS, YPaBHEHUS, HEPABEH-
CTBAa W HUX CUCTEMBI IO YCJIOBHUIO 33Ja4d, UCCIEAOBATh IO-
CTPOCHHBIE MOJEIU C HCIOJIb30BAHHMEM arlapara anreopsl,
MHTEPIPETUPOBATh MOJYUYEHHBIH pE3yJbTaT; CTPOUTh MaTe-
MaTUYECKHUE MOJIEH C IOMOLIBIO TEOMETPUYECKUX ITOHATUN U
BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMU MPAKTHYECKUE 3a-1a4u;
COCTABJISITh BEPOSITHOCTHYIO MOJIEIb W HHTEPIPETHPO-BATh
NOJIYYEHHBIM pe3yibTaT; pelmaTh NpUKIaJHbIe 33Ja4u
CpeICcTBaMU MAaTEMAaTUYECKOI'O aHajau3a B TOM YHUCIE COLHU-
QIBHO-DKOHOMHUYECKOT0 U (PU3UUYECKOTO XapaKTepa;

Py 19 ymets BbIOMpATh MOAXOISAIINN METO JUTsl PEIICHUs
3a/1a4d; MOHMMAHUE 3HAYMMOCTH MATE€MAaTUKU B W3YUYEHUU
MIPUPOIHBIX U OOIIECTBEHHBIX ITPOLIECCOB U SIBJICHUI; yMe-HUE
pacro3HaBaTh TPOSIBJICHHE 3aKOHOB MAaTEMAaTHKH B HC-
KYyCCTBE, YMEHHE NMPUBOJIUTH IPUMEPHl MaTEMaTHUYECKUX OT-
KPBITUHI PYCCKON U MUPOBON MaT€MaTUYECKON HAYKH

OK 02. HMcnoap3oBaTh
COBPEMEHHBIC CPEJICTBA
IIOMCKA, aHajh3a U WH-
Tepaperanuun  UHHOP-
Manuu W HHGOpPMAII-
OHHBIE TEXHOJIOTHH JIJIs
BBIIIOJIHEHUS 3a1a4
npodeccruoHanpHOM Jie-
SITEIBLHOCTH;

JIP 33 chopMHpOBaHHOCTE MHUPOBO33PEHHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOLIECTBEHHON MPAaKTUKH, OCHOBAaHHOTO Ha JMalore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHDE;

JIP 34 coBepileHCTBOBAHME SI3bIKOBOM M YMTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aMMOJEUCTBUA MEXKIY
JIOJIbMU U TTO3HAHUS MUDA;

JIP 35 oco3HaHME LIEHHOCTH Hay4YHOW JEeATEIbHOCTH,
TOTOBHOCTb OCYILECTBJIATh IMPOEKTHYIO M HCCIEN0Ba-

IIP6 05 ymerp omepupoBaTh NOHSTHUAMU: pPALMOHAIbHAS
¢GyHKUMS, TMoKa3aTenbHass (QYHKUHWSA, CTeleHHas (QYHKIHA,
norapudmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE (PYHK-
UM, o0paTHbIE (QYHKIMU; YMETh CTPOUTH I'papuKu U3yueH-
HBbIX (YHKIUI, UCIOIB30BaTh rpaQUKy MpU HU3yYEHUHU IMpO-
LIECCOB M 3aBUCHUMOCTEH, NpU pEIIEHHWU 3aJad U3 JPYrux
y4eOHBIX IPEIMETOB U 3aJ[ay U3 peajbHON KU3HU; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX]Ty BeTHUYUHAMU;

IIPy 07 ymeTs onepupoBaTh NOHATUAMU: TOXKAECTBO, TOXKIE-
CTBEHHOE IpeoOpa3oBaHue, YpaBHEHUE, HEPAaBEHCTBO, CHU-
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TEJBCKYIO I€ATEIbHOCTh UHAUBUIyaJIbHO U B IPYIIIIE.
MP 21 BiazneTs HaBBIKAMU MOTY4YeHUS HHPOpMAIHH U3

VMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCY-
IIECTBJIATh MOUCK, aHAJIU3, CUCTEMAaTU3alUI0 U UHTEp-
nperanrio MHGOPMaLUK Pa3IuYHBIX BUIOB U (GopM

IIPEJCTABIICHHUS;

MP 22 co3maBaTh TEKCTHI B Pa3IMYHBIX (opMaTax ¢
y4eTOM Ha3HauyeHUs MH(pOpPMAIMM M LEIEBOH ayauTo-
pHuH, BbIOMpas ONTUMAaJIbHYIO (HOpMY MpENCTaBICHUS U
BU3yaJIM3alluy;

MP 23 oueHuBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH-
dopMaruu, €e COOTBETCTBUE IPABOBBIM M MOpPAJIbHO-
3TUYECKUM HOpMaM;

MP 24 ucnonb3oBaTh cpeacTBa MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B PEIICHUH KOTHH-
THUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AIMOHHBIX 3a/1a4
¢ coOmoneHneM TpeOOBaHUM SPrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MpaBo-
BbIX U 3TUYECKUX HOPM, HOPM HH(OPMAIOHHON 0e3-
OIIaCHOCTH;

MP 25 BnajeTh HaBBIKAMM PACIIO3HABAHUS U 3alMUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH

CTeMa ypaBHEHUH U HEpaBEHCTB, PaBHOCWJIBHOCTb YpaBHE-
HUM, HEPABEHCTB U CUCTEM, pallMOHAJIbHbIE, UppallMOHANb-
Hble, MOKa3aTelbHblE, CTENEHHBbIE, JorapupMUUECKUe, TpHU-
TOHOMETPUYECKUE YpPaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMEHHUE pelllaTh ypaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C IO-
MOILIBbIO PA3JIMYHBIX IPUEMOB; pellaTh YPAaBHEHUS, HEPABEH-
CTBA U CUCTEMBI C IApaMETPOM; IPUMEHATh YPABHEHUS, He-
PaBEHCTBA, UX CHUCTEMBI JUIsl PEIIECHUS MAaTEeMAaTHUYECKUX 3a-
Jad M 3a7a4 U3 pa3IMyHbIX OOJacTedl HayKW M pealbHOU
KU3HU;

IIPy 16 ymers cBOOOIHO ONEpUPOBATH HMOHATUSAMM: JIBUXKE-
HUE, MapajljiesIbHbII epeHOC, CUMMETPHS Ha IJIOCKOCTU U B
IPOCTPaAHCTBE, MOBOPOT, MpeodpazoBaHue Moj00us, 1M0a00-
Hble (QUTypBI; YMEHHE paclO3HABaTh PaBHBIE W TMOJOOHBIE
¢burypsl, B TOM 4ucie B IPUPOAE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIO0JIb30BATh I'€OMETPUUYECKUE OTHOIIEHUS, HaXo-
JIUTh TE€OMETPUYECKHE BEJIWYMHBI(JUIMHA, YTOJ, IUIOIAMb,
00BEM) IPU PELICHUH 33]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB U
U3 PEAIbHOM KU3HU;

OK 03. IInanupoBats u
peanu3oBBIBaTH  COO-
CTBEHHOE TIpodheCcCHo-
HAJIPHOE W JIMYHOCTHOE
pa3BHUTHE, TMPEANPUHU-
MaTEJIbCKYIO  JICSTCIhb-
HOCTb B mpodeccro-
HalbHOU cdepe, uc-
MI0JI30BaTh 3HAHUS TIO

JIP 12 chopmMupoBaHHOCTh HPABCTBEHHOT'O CO3HAHMSI,
STHYECKOT'O ITOBEJCHUS,

JIP 13 cnocoOHOCTh OLIEHHWBATh CHUTYyallMI0 W MPUHH-
MaTh OCO3HAHUE PEUICHUS, OPUEHTUPYSICh HA MOPATIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHME JHUYHOTO BKJaJa B TOCTPOCHHE
YCTOMYHUBOTO OyyIIEro;

JIP 15 OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISM
U (WIM) JAPYTUM 4JI€HAaM CEMbH, CO3/JaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHSATHSA LEHHOCTEN CEMENHOMN

IIP6 03 ymerb omepupoBaTh MOHATUSMU: pPALMOHAIBHBIE,
UppalroHaJIbHbIE, MIOKA3aTeNIbHbIE, CTETIEHHBIE, JorapupmMu-
YecKue, TPUTOHOMETPUUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

IIP6 10 ymerp onepupoBaTh MOHATUSAMH: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHUKa, KyO, Mapajuienenunes, Npu3Ma,
nupamua, GUrypa u noBepXHOCTh BpallleHus, IUIUHAP, KO-
Hyc, map, chepa, cedeHus GuUrypsl BpalleHHs], MIOCKOCTb,
Kacaromascs cepbl, HWIMHIPA, KOHYyCa, IUIOMAAb MMOBEpX-
HOCTH NIHUPaMHU[Bbl, NPU3MBI, KOHYyCa, LWIMHIPA, IJIOLIAIb
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(¢uHAHCOBON  IpaMoOT-
HOCTM B  Pa3IMYHBIX
KU3HEHHBIX cUTya-
USX;

JKU3HU B COOTBETCTBUU C TpaauIUsMu HapoaoB Poccuu;
MP 36 camoCTOATENbHO OCYUIECTBJISTH IMO3HABATEIb-
HYIO JESTEeNIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a7a4l B 00pa30BaTeIb-
HOM JIeATENBHOCTH U KU3HEHHBIX CUTYaIUsX;

MP 37 caMOCTOSATENbHO COCTaBIATh IUIAH PELICHUS
po0JIeMbl C YY€TOM HMEIOIIUXCS PECYpCOB, COOCTBEH-
HBIX BO3MOKHOCTEMN U NIPEACTABICHHUI;

MP 42 paBarth OLIEHKY HOBBIM CHUTYyallMsM, BHOCHUTH
KOPPEKTUBBI B JESATEIBHOCTD, OLIEHUBAaTh COOTBETCTBHE
pe3yJIbTATOB LIESAM

MP 43 BianeTs HaBBIKAMU [MO3HABATEIBHON peQIICKCHH
KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI M MBICIUTEIb-
HBIX IIPOLIECCOB, UX PE3YJTaTOB U OCHOBAHUI; UCIOJIb-
30BaTh MpUeMbl peIEKCUH ISl OL[CHKU CUTYalllH, BbI-
0opa BEpHOTO PEIICHNUS;

MP 44 ymeTh OlLIEHHUBATh PUCKU U CBOEBPEMEHHO IpH-
HUMATh PEHICHUS TI0 UX CHUKEHUIO;

JIP 38 cdopmMHpoBaHHOCTh BHYTpPEHHEH MOTHUBAIHH,
BKJIIOUYAIOLIUI CTpEMJICHHE K JOCTHKEHHIO LENH H
ycrnexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHUE JEHCTBO-
BaTh, HCXO/I U3 CBOMX BO3MOXKHOCTEM;

JIP 39 cdopMHUpOBaHHOCTb SMIATHH, BKIOYAIOLICH
CIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHHUE
JIPYTUX, YUATHIBATH €0 MPHU OCYIIECTBICHUH KOMMYHHU-
Kalll{, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKUBAHUIO;
JIP 40 chopMUPOBAHHOCTh COIMAIBHBIX HABHIKOB,
BKJIIOUYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C
IPYTHUMH JIIOJIbMHU, 3a00TUTCS, MPOSBISATH WHTEPEC U
paspeniaTh KOH(QIMKTHI

cheprl, 00beM KybOa, MPSMOYTOJBHOTO TMapallIe/ICIHIIeIa,
NUPaMUbl, TPU3MBI, IMIUHIpA, KOHYycCa, IIapa; YyMEHHE
n300pakaTb MHOTOTPAHHUKH W TOBEPXHOCTH BpAILEHUS, UX
CEUEHHsI OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaThb CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIO3HABATh MPABUIIBHBIE MHOTO-
TpaHHUKWY;

IIP6 13 ymerp omnepupoBaTb HNOHSITUSIMM: HPSAMOYTOJbHAsS
CUCTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPIHU-
HAThl BEKTOpA, CKAISAPHOE MPOU3BEJCHHUE, YTOJl MEXIy BEK-
TOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHUE BEKTOPA Ha YHUCIIO;
HAXOJUTh C MOMOIIBIO W3yYEHHBIX (HOPMyYITT KOOPIUHATHI ce-
pEIUHBI OTPE3Ka, pACCTOSHUE MEXKY IBYMSI TOUKAMU;

OK 04. DddextuBHO
B3aMMOJICMICTBOBaTh U
paboTaTh B KOJUICKTHBE

MP 09 BianeTs HaBBIKAMHU Y4eOHO-HCCIIET0BATEIHCKOM
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;
MP 30 noHuMarh U MCHOJB30BaTh MPEUMYIIECTBA KO-

ITP6 08 ymeTs onepupoBaTh MOHATHIMM: CIIy4alHBIN OIBIT U
ClydyaliHO€ COOBITHE, BEPOSTHOCTH CIIYYaHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOATHOCTH C UCIOIb30BaHUEM Tpadu-
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N KOMaHJAC,

MaHAHON U UHAUBUAYAIbHON pabOThI;

MP 32 npuHuMaTh LETU COBMECTHOH ACSITEIBHOCTH,
OpraHM30BbIBATh UM KOOPJAMHHPOBATH JEUCTBUS IO €€
JIOCTUKEHUIO: COCTAaBJIATH IUIAH JICWCTBUM, pacmpene-
JSATh POJIA C YYETOM MHEHHM Y4aCTHUKOB, OOCYXKIaThb
pe3yJIbTaThl COBMECTHON pabOTHI;

MP 07 KOOpIMHHPOBATH U BBIMOJHATH padOTy B YCJIO-
BUSIX PEAIbHOT0, BUPTYAJIBbHOIO U KOMOMHHPOBAHHOIO
B3aMMOJECICTBHUS;

MP 35 ocyuiecTBisITh O3UTUBHOE CTPATErMYECKOE I10-
BEJICHUE B Pa3JIMYHBIX CUTyalUsX, NPOSBIATH TBOpYE-
CTBO ¥ BOOOpakeHHE, ObITh MHUIIUATHBHBIM

MP 45 npuHuMaTh MOTUBBI U apryMEHTBI JAPYTHX JIIO-
JIeH TIPU aHAJIN3€ PE3YJIbTATOB JCSATEIbHOCTH;

MP 48 npusHaBaTh CBOE IPABO U IPABO APYTHUX JIOJEH
Ha OIIMOKMU;

MP 49 pa3BuBath CriIOCOOHOCTH TOHUMATh MHP C MO3HU-
UM IPYTOro YeIOBEKa

YECKMX METOJIOB; IPUMEHATh (POPMYJIbI CIOKEHUS U YMHO-
KEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYJIBI
IpU PELICHUU 3a/]1a4; OLIEHUBATh BEPOSTHOCTH PEabHbBIX CO-
OBITHI{; 3HAKOMCTBO CO CIy4YalHBIMU BEIMYMHAMHU; YMEHUE
IPUBOJUTH MPUMEPHI MOSABICHUS 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

ITPy 06 ymeTb CBOOOIHO ONIEPUPOBATH MOHATUSIMH: CTETICHB C
LEJIBIM TI0Ka3aTesieM, KOpeHb HAaTyPaJIbHOM CTEeTIeHH, CTe-TICHb
C PaLlMOHAJBHBIM II0KA3aTeNIeM, CTENEHb C CHCTBU-TEIbHBIM
nokasareseM, JiorapudM 4Yucia, CHHYC, KOCHHYC U TaHTEHC
HPOM3BOJILHOIO YHCIIA;

IIPy 08 ymers cBOOOJHO ONEpPUPOBATH MOHATUIMU: I'paduk
GbyHkiuu, obpatHas (QYHKIMS, KOMIO3UIUS (PYHKIMMA, JU-
HeiiHass (QyHKOMA, KBaapaTWyHass (QyHKIUS, CTETeHHAs
GyHKIMS C 1edbIM  I0Ka3aTeleM, TPUTOHOMETPUYECKUe
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa-
3arenbHas U Jorapudmuyeckas QyHKIUHM; YyMEHHE CTPOMUTH
rpaduka (QyHKUIMH, BBINONHATH NMpeoOpa3oBaHus TpadUKOB
GyHKUMH; yMEHHME HCIIONb30BaTh Tpapuku (QyHKIMHA a7
M3yYEHUS MPOIECCOB U 3aBHCUMOCTEH MPH PEIICHNH 33129 U3
JIpyrux y4eOHBIX MPEAMETOB M M3 pPEalbHOM JKU3HHU; BBI-
paxxaTh (GopMysiaMu 3aBUCHMOCTH MEXIY BEIMYMHAMH; CBO-
00ZHO ONEepHpPOBATh MOHATUAMHU: YETHOCTh (DYHKIUH, MEpH-
OJTMYHOCTH (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOH-
HOCTh (YHKIMM, BSKCTpeMyM (YHKLUUH, HauOojbllee U
HaMMEHbIIee 3HAYeHHWE (QYHKIUU HAa TPOMEKYTKE, yMETh
MIPOBOJIUTH MCCIIEOBaHUE (QYHKLIUHU; YMETh MCIOIb30BaTh
CBOMCTBA M TpaQuKu (GYHKIMU IS PEIICHNs] YpaBHEHUH, He-
PaBEHCTB U 3ajJad ¢ MapaMeTpaMu; M300pakaTh Ha KOOPAM-
HAaTHOM IJIOCKOCTH MHOXKECTBa PEIIEHHH ypaBHEHMH, Hepa-
BEHCTB M UX CHCTEM;

OK 05. OcyiiecTBiTh
YCTHYIO U TTMCbMEHHYIO

JIP 16 scretryeckoe OTHOIIEHUE K MUPY, BKITFOYAst 3C-
TETUKY OBITa, HAYYHOTO U TEXHHUYECKOTO TBOPUECTBA,

IIPy 12 ymeTh omepupoBaTh MOHATHAMH: cpenHee apudme-
TUYeCcKoe, MeJiaHa, HauboJipliee U HauMeHbIllee 3HAYCHHUS,
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KOMMYHHUKAITUIO
roCyJIapCTBEHHOM
s3b1Kke Poccutickoit @e-
Jiepaluy ¢ y4eTOM 0CO-
OeHHOCTEH coIajb-
HOTO ¥ KYyJBTYPHOTO
KOHTEKCTA;

Ha

CIOpTa, TPY/Ja U OOILECTBEHHBIX OTHOLIEHU;

JIP 17 cnocoOHOCTh BOCHPUHUMATh pa3iMuYHbIE BHJIbI
MCKYCCTBa, TPAJULUA U TBOPYECTBO CBOEr0 M JAPYIHX
HapoJOB, OILYyIIAaTh AMOLMOHAIBHOE BO3JEHUCTBUE HC-
KYCCTBa;

JIP 18 yOex/1eHHOCTh B 3HAUMMOCTU JUIsSl JIMYHOCTH U
oOmiecTBa OTEYECTBEHHOTO U MUPOBOT'O MCKYCCTBa, 3T-
HUYECKHUX KYJIbTYPHBIX TPAIUIUI U HAPOJHOIO TBOpUE-
CTBa;

JIP 19 roToBHOCTBh K CAMOBBIPAKEHUIO B Pa3HbIX BUIAX
HCKYCCTBa, CTPEMJICHUE MPOSBIATH KauecTBa TBOpUE-
CKOH JINYHOCTH;

MP 26 ocymiecTBisATh KOMMYHHKAIIUH BO BceX cdepax
JKU3HH,

MP 27 pacno3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIIIE-
HUS, IOHUMAaTh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, pacro-
3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyalud U
CMSITYaTh KOH(DIUKTHL;

MP 29 pa3BepHyTO M JIOTUYHO H3JlaraTb CBOIO TOUKY
3pEHUs C UCIIOJIB30BAHNEM SI3BIKOBBIX CPEJICTB

pa3Max, IucHepcus, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOIO
HaOopa; yMeTh U3BIEKaTh, MHTEPIPETHPOBATH HHPOPMAITHIO,
IPEJCTaBICHHYI0 B Ta0iMlax, Ha guarpammax, rpadukax,
OTPaXKAOIyI0 CBOMCTBA pEalIbHbIX IPOLIECCOB U SIBICHUI;,
OPEICTaBIsITh MHOOPMALIMIO C TOMONIbIO TaONWIl W JAua-
rpaMM; UCCIIEA0BATh CTATUCTUYECKUE JIAHHBIE, B TOM YHCIIE C
OpUMEHEHHEM TIpadUyecKuX METOJAOB M  DJIEKTPOHHBIX
CPEACTB;

IIP6 09 ymerh omepupoBaTh MOHATHUSAMH: TOYKA, MpsMas,
IUIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIN YTroJl, CKpEIIUBaIo-
HIMecss TpsIMbIE, TapaICIbHOCTh U TMEPHEHIUKYIISIPHOCTh
OPSIMBIX U TUIOCKOCTEH, YTOJl MEKIY HPSIMBIMHU, YTOJ MEXIY
OPSIMON U TNIOCKOCTBIO, YTOJ MEXY MIOCKOCTSIMU, PacCTOs-
HUE OT TOYKH JIO TJIOCKOCTH, PACCTOSTHUE MEXKAY MPSMBIMH,
paccTosTHUE MEXKIY IMIOCKOCTSAMU; YMETh MCIOIb30BAaTh MPH
pelIeHnn 33134 W3y4YeHHbIE (DAKTBI M TEOPEMBI TUIAHHUMET-
pUU; YMEHHUE OIICHUBATHh Pa3Mepbl 0OBEKTOB OKPYIKAIOIIETO
MUpa;

OK 06. IIposBasTh
IPaXXIaHCKO-TIaTPHO-
THYCCKYI0  TIO3WIIHIO,

JEMOHCTPHUPOBATh OCO-
3HaHHOE MOBEICHHE Ha
OCHOBE TpPaJUIIMOHHBIX
00111eYETTOBEYECKIX

LICHHOCTEH, B  TOM
YHUCJIE C YyYETOM TapMO-
HHA3AIMH  MEXKHAIHO-
HaJbHBIX M MEXKPEIH-

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

JIP 03 nmpuHATHE TPaAUIIMOHHBIX HALIMOHAJIBHBIX 00IIIe-
YEJIOBEYECKMX T'YMAHUCTUYECKUX M JIEMOKPaTHYECKUX
LICHHOCTEH;

JIP 04 roTOBHOCTH MPOTHUBOCTOATH HUJICOJOTHH SKCTpE-
MHU3Ma, HAallMOHAIM3Ma, KCeHO(POOHH, TUCKPUMHUHALUU
[0 COLIMAJIbHBIM, PEIIUTHO3HBIM, PACOBBIM, HAI[MOHAJb-
HBIM [TPU3HAKaM;

JIP 0S5 rOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTD B
UHTEpecax TIpPakJaHCKOro OOIIECTBa, Y4acTBOBATh B
caMOyIpaBJieHUu B 0011e00pa3oBaTebHON OpraHu3a-
LIMU U JIETCKO-FOHOIIECKUX OpraHu3alusix;

IIP6 12 ymerp omnepupoBaTb HNOHSTHAMM: NPSAMOYTOJIbHAS
CUCTEMa KOOpPJMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAM-
HAaTbl BEKTOpA, CKaJsPHOE IIPOU3BEIEHUE, YIOJl MEXKIY BEK-
TOpPAMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3YYEHHBIX (POPMYT KOOPIUHATHI ce-
pPEOUHBI OTpPE3Ka, pACCTOSTHUE MEXAY ABYMS TOUKaAMU;

IT1P6 14 ymeTh BIOMPATh MOIXOASIINNA H3yUYEeHHBIA METO ISt
pelleHrs 3ajaud, paclo3HaBaTh MaTeMaThyeckue (paxkTwl u
MaTeMaTH4eCKUe MOJENU B TNPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHUE NPUBOJNUTH IPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUH POCCUMCKON M MHUPOBOM MaTeMarTH-
YECKOHN HayKHU;

IIP6 08 ymeTs orepupoBaTh NOHATUAMU: CITyYaWHBIN OMBIT U
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THO3HBIX  OTHOILUEHUH,
IIPUMEHATH CTaHAAPThI
AHTUKOPPYIILIHOHHOTO
ITOBEJICHUS;

JIP 06 ymeHue B3aMMOJCHCTBOBATh C COIMAJIbLHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C HMX (QYHKIUSAMH H
Ha3HAUCHUEM,

JIP 07 roTOBHOCTh K T'yMaHUTApHOW M BOJOHTEPCKOU
JIeSITeIIbHOCTH;

JIP 08 chopMUPOBAaHHOCTh POCCUICKON TpaxkIaHCKON
WJICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iiepel PoauHoi,
TOpJIOCTH 3a CBOM Kpal, CBOIO POAMHY, CBOH S3bIK U
KYJbTypy, HpPOLUIOE W HACTOSIIEEC MHOTOHAIMOHAIb-
Horo Hapojia Poccuu;

JIP 09 1eHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY M MPUPOJHOMY HACIIEIUIO,
NaMATHUKAM, TpajulusaM HaponoB Poccum, moctrke-
HuAM Poccuun B Hayke, UCKyCCTBE, CIIOPTE TEXHOJIOTHSIX
U TPYyIe;

JIP 10 upeitnas yOeXIeHHOCTh, TOTOBHOCTb K CITyKe-
HHUI0O W 3allMTe OTEYECTBA, OTBETCTBEHHOCTH 3a €ro
cyns0y;

MP 09 oBnajeHre HaBBIKAMH Y4eOHO-HCCIIEOBATEb-
CKOM, MPOEKTHOM U COLMAIIBHOW ESITETbHOCTU

cily4daiiHOe COOBITHE, BEPOSTHOCTH CIy4aifHOrO COOBITHS;
YMETh BBIUYUCIATH BEPOATHOCTh C UCIOIB30BAaHUEM Ipaduye-
CKHX METOJIOB; MPUMEHSTH (POPMYJIBI CIIOKCHUS U yMHOXKe-
HUS BEPOSATHOCTEH, KOMOMHATOpHBIE (PAaKTHI U (HOpMYITBI TPU
pELIeHNH 3a/1a4; OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBI-
THI; 3HAKOMCTBO CO CIy4YallHBIMH BEJMYMHAMH, yMEHHUE
IPUBOJHUTH TPUMEPHI MOSBICHUS 3aKOHA OONBIIMX YHCEN B
MPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

OK 07. CoznelicTBOBaThL

COXpaHEHHUIO  OKpYXKa-
FOIIEH Cpebl, peCypco-
COCpEeXKCHUIO,  TIPUME-

HSITH 3HAHUSA 00 H3Me-
HEHUHW KJIUMara, MpUH-
[IUANBI OCpEKIIMBOTO
MPOU3BOJICTBA, 3 deK-
TUBHO JEHCTBOBaTh B
Ype3BbIYalHBIX CUTYa-

JIP 30 He npuHUMATH JEHCTBUSI, MPUHOCSIIEE BpPEI
OKpYXKaroIleH Cpeae;

JIP 31 ymeTs mporHo3upoBaTh HEOJIAroNnpHUsTHBIE KO-
JIOTUYECKHE IMOCIEACTBUS MNPEANPUHUMAEMBIX JIEH-
CTBHM, MPEAOTBPALLATH UX;

JIP 32 pacmupuTh ONBIT AESITEIBHOCTH IKOJIOTUYECKOU
HaIPABIEHHOCTH;

MP 05 paspabatbiBaTh MJaH peUIEHUs MPOOIEMBI C
Y4ETOM aHAJIN3a UMEIOIINXCS MaTEPUAIBHBIX U HEMaTe-
pHAIBHBIX PECYPCOB;

MP 17 ocymiecTBIISTh 1eJI€HANTPABICHHBIN MTOUCK Mepe-
HOCA CPEJICTB U CIOCO00B JAECHCTBUS B podhecCHoHATb-

IIP6 04 ymers onepupoBaTh MOHATUSAMU: (YHKIIMS, HEIpe-
pbIBHas (DyHKIMS, MPOM3BOJHAS, NMEpBOOOpa3Has, ompese-
JICHHBI MHTETpall; YMEThb HaXOJWUTh IMPOU3BOJHBIE IJIEMEH-
TapHBIX (YHKLUH, UCHONb3Yys CHpPAaBOYHbIE MaTepHasbl; HC-
cleoBaTh B NMPOCTEHIINX cllydasix (DyHKIMM Ha MOHOTOH-
HOCTh, HAxXOJWThb HauOoJbIIee M HAaUMEHbIee 3HaYCHHE
GyHKIUH; CTpOUTh TpaUKH MHOTOYJIEHOB C HCIOJB30Ba-
HUEM amrnapaTa MaTeMaTH4eCKOro aHaJIu3a; MPUMEHATH Mpo-
W3BOJIHYIO NIPH PEIICHUH 33Ja4 Ha ABUKEHUE; pellaTh Mpak-
TUKO-OPUEHTUPOBAaHHBIE  33Ja4yll Ha  Hauboibliee U
HauMEHbIIIee 3HAUY€HUs, Ha HaXOXKJEHUE MYTH, CKOPOCTH U
YCKOPEHHS;
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LHSX;

HYIO Cpeny;

MP 18 ymeTs nepeHOCHUTh 3HaHUSI B [TI03HABATENIBHYIO U
IPAaKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;

MP 34 npennarate HOBBIE IIPOEKTHI, OLIEHUBATh UJEH
HO3MLIMU HOBU3HBI, OPUTMHAIBHOCTH;

MP 38 naBaThb OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb
KOPPEKTHBBI B JEATEIbHOCTh, OLEHUBATh COOTBETCTBUE
pE3yAbTATOB LIEISIM

IIp6 11 ymeTs onepupoBaTh MOHATUSAMU: JBHKEHUE B IPO-
CTpaHCTBE, MOJ00HBIE (UTYPBI B IMPOCTPAHCTBE; MCIOJIB30-
BaTh OTHOULICHHE ILUIOMIAACH MOBEPXHOCTEH M OOBEMOB IO-
TOOHBIX (DUTYp IIPU PELICHUH 3a/1a4;

IIP6 12 ymeTh BBIYUCIATH T€OMETPUYECKUE BEJIUYUHBI
(nmHa, yroJ, miomanb, 00beM, IO lb TOBEPXHOCTH), UC-
M0JIb30BaTh U3y4EHHbIE (POPMYIIBI U METOMBL;

IIK 2.3. Bectu Berepu-
HapHBIA JIe4eOHO-Aua-
THOCTUYECKHUHM TPOLECC
c UCIIOJIb30BaHUEM
CIICIIMAJIbHOW  armapa-
Typbl U HWHCTPYMEHTa-
pusl.

JIP 24 TOTOBHOCTH K TPyIy, OCO3HaHUE IIEHHOCTH Ma-
CTEpPCTBA, TPYIOJIIOOUE;

JIP 25 roToBHOCTh K aKTHBHOU AEITEILHOCTU TEXHOJO-
TUYECKOM M COIMAJIbHOW HAIpPaBJICHHOCTH, CIOCO0-
HOCTbh MHULIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKYIO JA€SATEIbHOCTD;

MP 03 ompenenarp meinu ACATEIBHOCTH, 3a/1aBaTh Ia-
paMeTphl U KPUTEPUU UX TOCTUKECHUS;

MP 10 cnocoOHOCTP M TOTOBHOCTH K CaMOCTOS-
TCJIIBHOMY TIIOMCKY MCETOJ0B PCHICHUA MNPAKTHYCCKUX
3aZla4, MIPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

MP 18 ymeTh nepeHOCUTh 3HaHUS B TIO3HABATEIbHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIHOCTH;

MP 19 ymeTb uHTErpupoBaTh 3HaHUS U3 Pa3HBIX HpPe-
METHBIX 00JIacTel;

MP 21 BrazeTh HaBbIKAMH MOJTY4YeHUs MH(OpMAIIKN U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIBHO OCY-
LIECTBJIATh IIOUCK, aHAIN3, CUCTEMATU3aLUI0 U UHTEp-
npeTaurio MHPOpMAIUK pPA3IUYHBIX BUIOB U (opMm
IIPEJCTABIICHHUS;

ITP6 06 ymeTh pemiath TEKCTOBBIC 3a7a4d Pa3HbBIX THUIIOB (B
TOM 4YMCJI€ Ha MPOLEHTHI, JOJIU U YacTH, HA JIBUKEHHUE, pa-
00Ty, CTOMMOCTb TOBapOB U YCIYT, HAJIOTU 3ajjauu U3 obiia-
CTH YNpaBJICHUS JTUYHBIMH M CEMEWHBIMU (PMHAHCAMH); CO-
CTaBJIATh BBIPAXCHMSI, YPAaBHEHUS, HEPABEHCTBA U HX CHU-
CTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATh MOJIYYEHHOE pellie-
HHE U OLEHUBATh IIPABJOINO0I00HOCTh PE3yJIbTAaTOB;

IIP6 07 ymerb omepupoBaTh MOHATUSMU: cpefHee apupMe-
THYECKOe, MeUaHa, HauOoJpllee U HalMEHbIIee 3HAYCHMUS,
pa3Max, JIucHepcus, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOIO
Ha0opa; yMeTh U3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMALIHIO,
MpEeACTaBICHHYI0 B Ta0JHWIlaX, Ha auarpammax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA PEAIbHBIX IPOLECCOB U SIBICHUIA,
MPEICTaBIATh MHPOPMAIMIO C IMOMOIIBI0 TaOIWIl U JAua-
IpaMM; HCCJIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
MPUMEHEHUEM Tpa@UuecKuX METOJOB U  3JEKTPOHHBIX
CPEICTB;

I1P6 14 ymeTsb BBIOMpATh NOAXOASAIINN U3yUYEHHBIA METO JJISt
peleHus 3a7a4yM, paclo3HaBaTh MaTeMaTHuecKue (akThl U
MaTeMaTHYeCKUe MOJENIHW B HPHUPOIHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHHUE NIPUBOJIUTH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITUH POCCHMCKON M MHPOBOM MareMaTH-
YECKOHN HAYyKHU;

IIPy 02 ymeTs oneprpoBaTh NOHATHUSAMU: MHOXECTBO, MOJ-
MHO>KECTBO, OIlE€pall¥ HaJl MHOXECTBAMH; YMEHHUE HCIIOJIb-
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30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Ul ONUCAHUs
peaJIbHBIX IPOLECCOB U ABJICHUH NPHU PEILIECHUU 3a/1ad, B TOM
qucie U3 JPyrux yueOHbIX IPeAMETOB;

IIPy 05 ymeTs onepupoBaTh NOHITUSIMU: HATYpPaJIbHOE YHUCIIO,
LEJIOE YHUCIIO0, OCTAaTOK I0 MOZIYJIIO, PALMOHAIBHOE YHUCIIO,
HppaLMOHAILHOE YHCIIO, MHOXKECTBA HATYpPaJbHBIX, LEJbIX,
palUOHAIBHBIX, JCHCTBUTEIBHBIX 4YMCEI; YMEHHME MHC-
MOJIb30BaTh MPU3HAKU ACTMMOCTH, HaUOONbIINHA OOl /1e-
JAUTENb M HaUMEHblIee obliee KpaTHoe, anroput™M EBkinuaa
IPU PELLIEHUH 33/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIMOH-
HBIMH CUCTEMAMM CUMCIICHUS;

K 3.4. Onpenensts
COOTBETCTBHUE MPOIYK-
TOB U CBHIPbS >KHUBOT-
HOTO  TMPOUCXOXKJICHUS
CTaHJapTaM Ha Mpo-
JTYKIHUIKO YKUBOTHOBO/I-
CTBa.

JIP 24 rOTOBHOCTH K TpPYyIy, OCO3HAHHE IICHHOCTH Ma-
CTEpPCTBA, TPYIOJIIO0UE;

JIP 25 roToBHOCTh K aKTHBHOU AEITEILHOCTU TEXHOJO-
TUYECKOM M COIMAJIbHOW HaNpPaBJICHHOCTH, CIOCO0-
HOCTb MHULIMMPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO
BBITIOJIHATH TaKYIO A€STEIbHOCTD;

MP 03 OIPEACIATL LEIN ACATCIIBHOCTU, 3adaBaTh IIa-
PaMETPbI U KPUTCPUHN UX JOCTUKCHUA,

MP 04 BBIABIATH 32aKOHOMEPHOCTH U NPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 paspabateiBaTh IJIaH pelIeHUS HpOOIEMbI C
Y4ETOM aHaJIu3a MMEIOIIMXCS MaTEepUAIbHBIX U HEMa-
TE€pUAIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHBBI B JIE€ATEIBHOCTh, OLICHH-
BaTb COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBATH
PHUCKH MOCIEACTBUM ACSATEIBHOCTH;

MP 10 crocoOHOCT, M TOTOBHOCTH K CaMOCTOSI-
TCJIBHOMY IIOUCKY ME€TOJOB PCHICHUA MPAKTHYCCKUX

IIP6 05 ymerp omnepupoBaTh NOHATHSMU: pPallMOHAJIBHAS
GyHKIMS, TMOKa3aTenbHas (QYHKIWS, CTEeTeHHas (QYHKIHA,
aorapupmuueckas (QyHKUuUs, TPUTOHOMETpUYECKHE (YHK-
1K, oOpaTHble (YHKIWH; YMETh CTPOUTH Tpa(uKH H3y4YeH-
HBIX (DYHKIMHA, UCIONB30BaTh TpaUKU MpU MU3YyYEHHUU TpO-
LIECCOB M 3aBUCUMOCTEM, IIPU PEIICHMM 3aJad W3 JPYrUX
y4eOHBIX IPEIMETOB U 337a4 U3 peaJbHOM KU3HU; BBIPAXKATh
(dhopMyaMy 3aBUCUMOCTH MEXKy BETUUUHAMU;

ITP6 06 ymeTs pemiate TEKCTOBBIE 3314l Pa3HbBIX THUIIOB (B
TOM YHCJIE HA IPOLIEHTHI, TOJIM U YaCTH, Ha JIB)KECHHE, pa-
00Ty, CTOMMOCTb TOBapOB U YCIYT, HAJIOTH 3aJjauu U3 obiia-
CTH YIpPAaBJIEHUS JINYHBIMU U CEMEWHBIMH (PUHAHCAMH); CO-
CTaBJIATh BBIPAXCHMSI, YPAaBHEHUS, HEPABEHCTBA U HX CH-
CTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIEA0BATh MTOJIYYEHHOE pellle-
HUE U OLIEHUBATh MPABJIONO00HOCTD PE3YIbTATOB;

IIP6 07 ymerb omepupoBaTh MOHATUSAMU: cpeHee apupme-
THYECKOe, MeJ1aHa, HauboJplee U HauMEeHbIlee 3HAYCHUS,
pa3max, IuCIepCusi, CTAaHIAPTHOE OTKJIOHEHHE YHCIIOBOIO
Habopa; yMeTh U3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMAIIHIO,
Mpe/ICTaBJIeHHYI0 B Ta0lMlax, Ha auarpammax, rpagukax,
OTPAXKAIOLIYI0 CBOMCTBA PEAJBbHBIX MPOLIECCOB U SIBICHMI,
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3aa4, IPUMCHCHUIO Pa3JINYHbIX MCTOJ0B ITO3HAHUS,

MP 18 ymeTs nepeHOCHUTh 3HaHUSI B [TI03HABATENIBHYIO U
IPAaKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;

MP 19 ymers UHTErpUpOBaTh 3HAHUSI U3 Pa3HbIX Mpea-
METHEBIX 00JIacTeM;

MP 21 BrnaseTh HaBBIKAMU MOJYYCHHUS] HHPOPMAITUU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIBHO OCY-
HIECTBJIATh TOUCK, aHAJIN3, CUCTEMATHU3AIMI0 U UHTEP-
nperanrio MHPOpPMAIMK PA3IUYHBIX BUIOB U (opMm
MIPEICTaBICHMUS,

OPEJCTaBIAITh HH(DOPMALMIO C TMOMOIIBI0 TAaOMUI[ M JUa-
rpaMM; UCCJIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
OpUMEHEHHEM TIpaUuecKux METOJOB U  IJIEKTPOHHBIX
CpPEACTB;

I1P6 14 ymeTb BEIOMpATH MOIXOMAIINNA U3YICHHBIA METOT JIJISt
peleHus 3aJa4yM, paclo3HaBaTh MaTeMaTHUecKue (akThl U
MaTeMaTUYeCKue MOJENU B MPUPOIHBIX U OOILIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHHUE NIPUBOJIUTH IPUMEPHI MaTe-
MaTHYE€CKUX OTKPBITUH POCCUHCKON MU MHUPOBOM MaTeMaTH-
YECKOM HayKHU;

[Py 02 ymeTs onepupoBaTh HNOHATHUSAMU: MHOXECTBO, MOJA-
MHO’KECTBO, OIlE€palli HaJ MHOKECTBAMHU; YMEHHUE HCIIOJIb-
30BaTh TE€OPETUKO-MHOKECTBEHHBIN ammapar sl ONUCaHUs
peaJIbHBIX IPOLECCOB U ABJICHUH NP PEILIEHUU 3a/1a4y, B TOM
YHClie U3 APYTUX YYEOHBIX TPEIMETOB;

IIPy 05 ymeTs onepupoBaTh HOHITUSIMU: HATYPaJIbHOE YUCIIO,
LEJ0€ YHUCIO0, OCTAaTOK MO MOAYJII0, PalMOHAIBHOE YHUCIO,
HppalMOHAILHOE YHCII0, MHOXKECTBA HATYpPaJbHBIX, LEJIbIX,
pallMOHANbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHHE HC-
10JIb30BaTh MPU3HAKHU AETUMOCTH, HauOOJIbIINKA OOIIUN Jie-
JUTENb U HaUMEeHbllee oblee KpaTHoe, anroput™M EBkimnaa
IIpU pEIIeHUH 3ajjay; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIOH-
HBIMH CUCTEMAMHM CUMCIICHUS;

TPy 08 ymenue cBOOOAHO ONEpPUPOBATH MOHITUSIMH: YET-
HOCTh (DYHKIIMH, IEPUOANYHOCTD (PYHKIIUHU, OTPAHUYEHHOCTh
(yHKIIMY, MOHOTOHHOCTh (YHKLHH, SKCTpEMyM (DyHKIHH,
HauOoJplllee U HaMMEHbIlee 3HaYeHHe (PyHKIUM Ha IpoMme-
KYTKe; YMEHHE IPOBOJIUTH HCCIeI0BaHue (PYHKIIMM; YMEHUE
UCIOJIb30BATh CBOMCTBA M TpapuKH (QYHKIMU JUIS PELICHUs
ypaBHEHU, HEPAaBEHCTB M 3a/Jay C NapaMmeTpamu; Hu3odpa-
’KaTb HAa KOOPJIMHATHOM IUIOCKOCTM MHOXECTBA PEIIECHUMN
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

IIK 3.6. YuacTBOBaThH B

JIP 24 roTOBHOCTH K TPyAY, OCO3HAHHE LIECHHOCTH Ma-

IIP6 05 ymerp omepupoBaTh MOHATHSAMH: PALUOHAIbHAA
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BETECPUHAPHO-CAHUTA-
HOW DJKCIIepTH3e KOJI-
0acHBIX W3CIHH,
CyOnpoayKTOB, MHIIIE-
BOTO JKHpa, KPOBH, KH-
IIOK, SHJOKPUHHOTO U
TEXHUYECKOTO CHIPHS.

CTEepCTBA, TPYAOTIOOHE;

JIP 25 roTOBHOCTBH K aKTUBHOH JIESITEILHOCTH TEXHOJIO-
THYECKOM M COIMAJIbHOW HAIpPaBJICHHOCTH, CIOCO0-
HOCTh MHULIMMPOBATh, IUNIAHUPOBATh U CAMOCTOSATEIIBHO
BBINIOJIHATH TaKyIO JACSATEIbHOCTD;

MP 03 ompeaenarb 1enu AESTEIbHOCTH, 3a/1aBaTh Ma-
paMeTpbl U KPUTEPHH UX JOCTHKEHHS,

MP 04 BbISBIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUUS B
paccMaTpUBaeMBbIX SBICHUSX;

MP 05 paspabareiBaTh IJIaH pemeHUS NPOOJIEMBI C
YUeTOM aHaJlu3a HMMEIOIIMXCS MaTepUalbHbIX U HeMa-
TEPUAILHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHBBHI B JIEITCIbHOCTb, OIICHH-
BaTb COOTBETCTBUE pE3yJbTATOB IIEJIAM, OICHUBATH
PHUCKH MOCTIEACTBUHN JACATCIBHOCTH;

MP 07 KoOpAMHHPOBATH U BBHIMOJIHATH padOTy B YCJIO-
BUSX pPeajbHOr0, BUPTYaJbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHUSI,

MP 15 aHanu3upoBaTh MOJIyYEHHBIE B XOJAE PEIICHHUS
3a/1a4M pe3yJIbTaThl, KpUTUYECKH OLEHUBATH UX JIOCTO-
BEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIO-
BUSIX;

MP 18 ymeTh nepeHOCUTD 3HaHUSI B [TI03HABATENBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

MP 19 ymeTs UHTETpHPOBATh 3HAHUS U3 Pa3HBIX Mpe-
METHEIX 00JIacTeH;

GyHKUMA, IMOKa3aTelnbHas (QYHKLHUSA, CTeNeHHas QYHKIHA,
aorapudmuueckas (QpyHKIUS, TPUTOHOMETpHUYECKHE (YHK-
11K, oOpaTHbIE (YHKLUHU; YMETh CTPOUTH Ipa(UKU H3Yy4eH-
HBIX (DYHKIM, MCIIONIB30BaTh TpaduKu MPH U3yUYEHHH HpO-
LIECCOB M 3aBUCUMOCTEH, NP PEIIECHUM 3aJa4 W3 APYTHX
y4eOHBIX MIPEIMETOB U 337a4 U3 peaJbHOM )KU3HU; BHIPAXKATh
(opMynaMy 3aBUCUMOCTH MEX]ly BEIUUNHAMU;

IIP6 06 ymerh pemarh TEKCTOBbIC 3a7]aud Pa3HbIX THUIIOB (B
TOM 4YMCJI€ Ha MPOLECHTHI, JOJIU U YacTH, HA JBKEHHUE, Pa-
00Ty, CTOMMOCTh TOBAPOB M YCIIYI, HAJOTH 3aJaud U3 o0Ja-
CTHU YNpPaBJICHUS JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBJATh BBIPAKCHHUs, YPAaBHEHUS, HEPABEHCTBA M HUX CH-
CTEMBI 10 YCIIOBHIO 3a/1a4M, UCCIEA0BATh MOIYYEHHOE pellie-
HUE U OLICHUBATh NPaBJONOA00HOCTh PE3YJIbTATOB;

I1P6 07 ymerh onepupoBaTh HOHATUSAMU: CpeaHee apudme-
TUYECKOE, MeIMaHa, HauOoJblllee U HAaUMEHbIIEE 3HAUYCHUS,
pazMax, IOUCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeTb U3BJI€KaTh, HHTEPIPETUPOBATH HH(POPMALIHIO,
NpeCTaBICHHYI0 B Tabiulax, Ha Juarpammax, rpadukax,
OTPaXKaKOIYI0 CBOWCTBA PEAJbHBIX IPOLECCOB W SIBICHUM;
OpeACTaBIATh MHPOPMALMIO C TOMOUIbIO TAaOMUI] U JAua-
IpaMM; UCCIIEA0BATh CTATUCTUYECKNE JAHHBIE, B TOM YHCIIE C
OpUMEHEHHEM TIpapHUuecKuX METOJOB U  3JIEKTPOHHBIX
CPEICTB;

I1P6 14 ymeThb BIOMPATh MOAXOASMIINN H3yUYEHHBIA METO ISt
pelleHrs 3aJayu, paclio3HaBaTh MareMaruyeckue (akTbl U
MaTeMaTH4eCKUe MOJENIN B TNPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHUE MPHUBOJUTH IIPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUH POCCUMCKOM M MHUPOBOM MaTeMaTH-
YECKOHN HayKHU;

IIPy 02 ymeTs oneprpoBaTh HNOHATHUSAMU: MHOXECTBO, MOJA-
MHOXECTBO, OIEPALMU HAJl MHOKECTBAMH; YMEHHE HCIIOJIb-
30BaTh TEOPETUKO-MHOKECTBEHHBIM annapar il ONUCAHM
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peaIbHBIX MPOIECCOB U SBICHUI MPH PEIICHUH 33]a4, B TOM
YuUCle U3 APYruxX y4eOHbIX MPEIMETOB;

IIPy 05 ymeTs onepupoBaTh HOHATHUSIMU: HATyPAIbHOE YUCIIO,
LIEJ0€ YHCII0, OCTATOK IO MOJYJII0, PalMOHAIbHOE YUCIIO,
UPPALMOHATILHOE YHMCIIO, MHOKECTBA HATYpaJlbHbBIX, LIEIBIX,
pallMOHANBHBIX, JIEUCTBUTENIBHBIX YHUCEN; YMEHHUE HC-
M0JIb30BaTh MPU3HAKH JEIMMOCTH, HauOOJIbIINNA OOIIUN Jie-
JUTENb U HauMEHbIee olIiee KpatHoe, anroput™ EBkinna
IIPU PElICHUU 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOH-
HBIMHU CUCTEMaMH CUHCIICHHUS;

IIPy 08 ymenue cBOOOAHO ONEPUPOBATH MOHITUSIMH: YeET-
HOCTh (DYHKITUH, TICPUOJAUIHOCTh (PYHKIIMH, OTPaHUICHHOCTh
(GyHKIIMU, MOHOTOHHOCTh (YHKLHUHU, SKCTpeMyM (PyHKIHHU,
HanOoJpIlIee U HaUMEHbIee 3HAaYeHHEe (QYHKIMH HA TPOMeE-
KYTKe; YMEHHE TPOBOJUTH HCCIeI0BaHNe (PYHKIIMM;, YMEHUE
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (YHKIUH IS PEIICHHS
ypaBHEHU, HEPAaBEHCTB M 3a/ay C MapaMmeTpamu; u3o0pa-
)KaTb HAa KOOPJIWHATHOW TUIOCKOCTM MHOKECTBA PELICHUM
YpaBHEHUH, HEPABEHCTB U UX CUCTEM;
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1.4. XapakTepucTHKHN OLIEHOYHbIX CPEJCTB

n/ HaumenoBanmue Kparkas XapaKTePUCTUKA OLICHOYHOI0

I | OLEHOYHOIO CPEeICTBA | CPEACTBA

1 | YcrHslii onpoc IIpuMeHsieTcs ¢ LENIbI0 TOBTOPEHMS U 3aKpEILICHUS

YUYEHUKOM Yy4eOHOro Marepuajia, KOHTpOJIA 3a
YCBOGHHEM YYEHMKOM Yy4eOHOTO MaTepuana,
YMEHHU, KOMIIETEHIIAM.

2 NunuBuyanpHas Cpenctso, MO3BOJIAIONIEE OLICHUTD u
CaMOCTOSITENIbHAS JUArHOCTUPOBATh 3HAHUE (PAKTUYECKOTO MaTepHralia
pabota (Oa30BbIE MOHSATHS, AITOPUTMBI, (PAKTB) U YMEHUS

MPaBUJILHO MCMOJb30BATH CIIELIMAIbHBIE TEPMUHBI U
MOHSATUS, Y3HABAaHUE OOBEKTOB U3 YUEHHUS B paMKax
ONPENEICHHOTO pa3/iena JUCIUILITUHBI

3 | TecrupoBanue Cucrema CTaHAAPTU3HPOBAHHBIX 3aJIaHHH,
NO3BOJISIIOIIAS  ABTOMATH3UPOBATh  IPOLELYPY
U3MEPEHHs  YPOBHA  3HAaHUW U yMEHUH
oOyyJaromierocs.

4 | KonrposnbHas paboTa CpencrBo  IpOBEPKH  YMEHUW  NPUMEHATH

NOJIydeHHbIE  3HAaHUA A pPElIeHHus  3aaay
ONpEeEICHHOr0 THUIIA [0 TEME WIIH pa3Jieiy
5. | Ox3ameH KonTponpHOE MeporpusaTre, KOTOPOE MPOBOIMUTCS

0 OKOHYAaHMI0 W3Yy4YEHUs AUCLUUILUIMHBI B BHJE,
IPEeTyCMOTPEHHOM YUYE€OHBIM TUTAHOM.
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2. @®opMBbI KOHTPOJISI U OLlCHUBAHUS (POPMHUPYEMbIX KOMIIETEHLUH

Koa n Pa3nea/Tema Bxoaunoi Texymmi PyOexubIit IIpomexyTouHasi
HAaUMCHOBAHUC KOHTPOJb KOHTPOJb KOHTPOJb artrecranus
popmupyembIx OueHo4Hoe cpeacTBo
KOMIIeTeH Uil
OK 01 Paznea 1. IloBTopenue kypca
0K 02 MaTeMATHKH OCHOBHOM IIKOJIbI
OK 03 Tema 1.1
OK 04 Lenu u 3a1a4r MAaTEMATUKH TTPH
OK 05 OCBOGHUHU CIieIuabHOCTH. Uncia
OK 06 Y BBIYHCIICHHSI.
11K 2.3 Tema 1.2
11K 3.4 [IponieHTHBIE BEIYMCIICHUS. Y PaB-
IIK 3.6 HCHMS 1 HCPAaBCHCTBA.
Tema 1.3 IT-o/c
[TporieHTHBIC BBIYUCIICHUS B TIPO-
(heccroHaTBHBIX 3a7a4ax
Tema 1.4 Bxonanoit
Pemenue 3a1au. Bxo1HOM KOH- KOHTPOIIb
T b
pot (K/p Nel)
Pasnen 2. CreneHd ¥ KOPHH. Hroropoe
(())II(( 0012 CTeneH:;aﬂ, noncasa;)enbﬂaﬂ u TECTHPOBAHHUE B
Jorapupmuyeckasi pyHKIHH.
OK 03 COITYK
OK 05 Tema 2.1 Y cTHBII 0npoc
OK 07 Crenennas GpyHKIHS, €€

cBoiicTBa. [Ipeobpa3zoBanue
BBIPAKCHUM C KOPHSAMHU N-OU
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I1IK 3.4
IIK 3.6

CTCIICHU.

Tema 2.2

CBolicTBa CTEIICHH C
palMOHAIBHBIM U ACHCTBUTEb-
HBIM ITOKa3aTeIsIMU

NnpuBunyansHas
c/p Nel

Tema 2.3
Pemenue nppauroHaIbHBIX ypaB-
HEHUU

YcTHBIN Onpoc

Tema 2.4

[TokazarenpHas QyHKIHS, €&
cBoiictBa u rpaduk. [Tokazarens-
HbIC YPABHCHHUS U HEPABCHCTBA

NnpuBunyansHas
c/p Ne2

Tema 2.5
Jlorapudwm uncna. CBoiicTBa
Jorapu(moB.

YcTHBIM onpoc

Tema 2.6

Jlorapudmuueckast pyHKIus, €
cBoiicTBa u rpa¢uk. Jlorapudpmu-
YeCKHE YpaBHEHMsI M HEPaBEHCTBA

NnpuBuayansHas
c/p Ne3

Tema 2.7
Jlorapudmsl B mpupoae U Tex-
HUKE

IT-o/c

Tema 2.8

Pemenne 3aga4d. CreneHnnas,
noka3zaTesbHasl 1 Jiora-
pudmuueckas QyHKIUU.

K/p Ne2

OK 01
OK 02
OK 03
OK 04

Paznen 3. OCHOBBI TPUTOHO-
Metpun. Tpuronomerpuieckue
(pyHkumn.

HUtorosoe
TECTUPOBAHUE B
COIIYK

Tema 3.1
Tpuronomerpuueckue QpyHKIMN

YcTHBIN Onpoc
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OK 05

I1IK 3.4
IIK 3.6

IIPOU3BOJIBHOI'O yTIJia, Yucia.

Tema 3.2
OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXJIECTBA

NnpuBunyansHas
c/p Ne4

Tema 3.3
Tpuronomerpuueckue (GyHKINH,
MX CBOMCTBA U rpauKu

YcTHBIM onpoc

Tema 3.4
OOpatHble TPUTOHOMETPUUYECKHE
byHKIAH

YcTHBIN onpoc

Tema 3.5
Tpuronomerpuyeckre ypaBHEHU
1 HEPAaBEHCTBA

NnauBunyansHas
c/p Ne5

Tema 3.6

Pemenue 3agau. OCHOBBI
TpuroHoMmerpuu. Tpuro-
HOMeTpUYecKHe GyHKIUH

K/p Ne3

OK 01
OK 03
OK 04
OK 06
OK 07

IIK 3.4
IIK 3.6

Pa3zpnen 4. IlpousBoanas u nep-
BoOOpa3Has QyHKIUH

Hrorosoe

TECTUPOBAHUE B
COITIYK

Tema 4.1

ITonsiTHE TPOU3BOIHOM.
®opmyJibl ¥ IpaBUiIa Jud-
(bepeHupoBaHusl.

NunuBuayanbHas
c/p Ne6

Tema 4.2
IlonsTHE O HEMPEPBHIBHOCTH
¢byHkuu. Meto MHTepBajoB.

YcTHBIN onpoc

Tema 4.3
I'eomerpuueckuil U QunUecKuit
CMBICJI TPOU3BOTHOM.

Tema 4.4

Y CTHBIN Onpoc
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MonoTtoHHOCTb PyHKITUHU. TOUKH

IKCTpEMYyMaA.

Tema 4.5 NunuBuayanbHas
HccnenoBanue pyHKIUU U IIO- c/p Ne7

CTPOCHUIO TPaHKOB.

Tema 4.6 NunuBuayanbHas
HauGosbliee 1 HauMeHblIEe 3Ha- c/p Ne8

yeHne (PyHKIUU.

Tema 4.7 IT-o/c

Haxoxnenue ontumanbHOTO pe-

3yJbTaTa ¢ HOMOILBIO IPOU3BO/I-

HOM B IIPAKTUYECKHX 3a/1a4ax.

Tema 4.8 NunuBuayansHas
ITepBoobOpasnas Gpynkuumu. I1pa- c/p Ne9

BUJIA HAXOXKJICHUS

1epBOOOPA3HBIX

Tema 4.9 NunuBuayanbHas
[Inomans KpUBOJIMHENHON Tparie- c/p Nel0

uuu. @opmyna Herorona—IJlei6-

HUIIA.

Tema 4.10 K/p Ned

Pemenue 3anau. [IponsBoanas u
nepBooOpa3Hasi QyHKITHH.

OK 01
OK 03
OK 04
OK 07

Pasnen 5. IlpsiMbie u Hrorosoe
IJIOCKOCTH B MTIPOCTPAHCTBE. TeCTI/IpOBaHI/Ie B
KoopanHaTbl 1 BEKTOPBI B PO- COIVK
CTPaHCTBeE.

Tema 5.1

OCHOBHBIG IIOHATUS CTepeOMeT-
puu. PacnionoxxeHnue npsiMbIxX 1
IUIOCKOCTEH

YcTHBIN onpoc
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Tema 5.2 NunuBuayanbHas
[TapaynensHOCTh MIPSIMBIX, c/p Nell

MPSMOM u IJIOCKOCTH,

IUIOCKOCTEIA.

Tema 5.3

IlepneH IUKYIAPHOCTD NPAMBIX,
IIPSIMOM M TUIOCKOCTH,

YcTHBIN Onpoc

IUIOCKOCTEH.

Tema 5.4 NunuBuayansHas
[lepnienuKymsIp U HAKJIIOHHAS. c/p Nel2

Teopema o Tpex

MIEPICHIUKYJISIPaX.

Tema 5.5 NnauBunyansHas
Koopaunatsl U BEKTOpHI B IPO- c/p 13

CTPaHCTBE

Tema 5.6 IT-o/c

[IpsiMbIe U MITOCKOCTH B

MPAKTUYECKUX 3a/1auax

Tema 5.7 K/p Ne5

Pemenue 3anau. [Ipsimble u moc-
KOCTH, KOOPJIMHAThl U BEKTOPHI B
IIPOCTPAHCTBE

OK 01
OK 03
OK 04
OK 06
OK 07

Pa3nen 6. MHOrorpaHHuKHU U
TeJla BpallleHU sl

HUtorosoe

TECTUPOBAHUE B
COIIYK

Tema 6.1
[Tpu3ma, napamienenwumnen, Kyo,
HI/IpaMI/I)Ia U UX CEUYCHUA

YcTHBIN onpoc

Tema 6.2
[IpaBuUEHBIE MHOTOTPAaHHUKHU B
KNU3HU

NunuBuayanbHas
c/p Nel4
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Tema 6.3 NunuBuayanbHas

Hunuaap, KoHyc, Iap W HX c /p Nol5

CEUYCHHS

Tema 6.4 11 -o/c

OOBeMBI U TIJIOMIAU TTOBEPXHO-

CTel Ten

Tema 6.5 I1-o/c

[Ipumepsl cumMMeTpuii B mpodec-

cun

Tema 6.6 K/p No6

Pemenue 3aa4. MHOTOTpaHHUKA

Y TeJa BpaIllCHHUS.

Paznen 7. DiieMeHTHI TEOpUN HTorosoe
OK 02 BEPOSITHOCTEN U TECTHPOBAHKE B
OK 03 MAaTeMaTH4YeCKOi CTATHCTHKH CRIIVK
OK 05

Tema 7.1 NunuBuayanbHas
IIK 2.3 CoOpITHE, BEPOATHOCTD COOBITHS c/p 16
IIK 3.4 CnoxxeHue 1 yMHOXKEHUE BEpO-
1IK3.6 SITHOCTEH

Tema 7.2 I1-o/c

BeposiTHOCTh B mpodeccroHalb-
HBIX 3ajJ]a4ax

Tema 7.3

JluckpeTHas ciry4aiiHas
BEJIMYMHA, 3aKOH €€ pacIpe-
JCJICHUs

YcTHBIN onpoc

Tema 7.4
3amayd MaTeMaTHYeCKOW CTaTH-
CTUKH

Tema 7.5
DJIEMEHTBI TEOPUH BEPOATHOCTEN

K/p Ne7
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1 MaTeMaTUYeCKON CTaTUCTUKHU

9K3aMCH
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3. Kpurtepuu ouennBanusi opMUpyeMbIX KOMIIETEH NI

KpnTeplm OII€CHKH YCTHBIX OTBE€TOB

Kpurtepuu oneHku

Bbana
bl

Ouenka

MOKAa3bIBACT ITYOOKOE W IMOJTHOE 3HAHUE U
MOHMMAaHUE BCET0 00beMa MPOTPaMMHOTO
MaTepuana; MoJIHOE MOHUMAHUE CYIITHOCTH
paccMaTpuBaEeMbIX MIOHATUM, SIBIICHUHN U
3aKOHOMEPHOCTEM, TEOPUI, B3aUMOCBS3EH;

* YMEET COCTABUTH MOJIHBIN U TPABUILHBIN
OTBET HAa OCHOBE U3YYEHHOT0 MaTepuaa;
BBIJICJISITH TJIaBHBIC MOJIOKECHUS,
CaMOCTOSITEJILHO MOJTBEPKAATh OTBET
KOHKPETHBIMU IIpUMepaMu, (hakTamu;
CaMOCTOSITEJILHO U apT'yMEHTUPOBAHO JI€JIaTh
aHaan3, 0000IIeHNs, BEIBOJIBI. Y CTAHABIIMBAThH
MEXKIIpEIMETHBIC (Ha OCHOBE paHee
NPUOOPETEHHBIX 3HAHUI) U BHY TPUIIPEIMETHBIE
CBSI31, TBOPYECKU MPUMEHSITh MOTYyUYCHHbBIC
3HAHMS B HE3HAKOMOM CUTYallHH.
[TocnenoBaTenbHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO U3JIaraTh
y4eOHBIM MaTepHal, 1aBaTh OTBET B
JIOTUYECKOM TOCIIEI0BATEIILHOCTH C
HCIOJIb30BaHWEM MTPUHSITON TEPMUHOJIOTHH;
JienaTh COOCTBEHHBIE BBIBOIBI; (DOPMYIUPOBATH
TOYHOE OMpe/eTICHNE U UCTOJIKOBAHUE
OCHOBHBIX MOHSITUNA, 3aKOHOB, TEOPUH; TIPH
OTBETE HE MOBTOPSATH IOCITOBHO TEKCT
y4eOHUMKa; U3JlaraTh MaTepuall JUTEPaTypHbIM
SI3LIKOM; PABUJIBHO U OOCTOSTENILHO OTBEYATh
Ha JOTIOJIHUTEJIbHBIC BOMPOCH! YUUTEIS.
CaMOCTOATENBHO U PAIlUOHAIBHO UCIIOIB30BATh
HarJISAHBIC TIOCOOHS, CIIPABOYHBIC MaTEPHAIHI,
y4eOHUK, IOTOJIHUTEIBHYIO JIUTEPATYPY,
MIEPBOMCTOYHUKH; TPUMEHSTh CUCTEMY
YCJIOBHBIX 0003HAYCHUI MPU BEJICHUU 3aIHCEH,
COIIPOBOXKAIOIINX OTBET; UCIIOJIb30BAHUE JJIs
JI0OKa3aTeIbCTBAa BHIBOJOB M3 HAOIIONCHUHN 1

OTIBITOB;
* CAaMOCTOSITEILHO, YBEPEHHO U 0€301I1M009YHO

OTJIU4HO
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MPUMEHSET TIOJTyYCHHBIC 3HAHUS B PEIICHUN
po0JIeM Ha TBOPUECKOM YPOBHE; JOIMYCKAET HE
0osee 0THOTO HeIo4eTa, KOTOPHIH JISTKO
UCTIPABIISCT TI0 TPEOOBAHUIO YUUTEIIS; UMEET
HEO0OXOIMMbIC HaBBIKK Pa0OTHI ¢ IPUOOpaAMH,
qepTe)KaMH, CXeMaMU U TpaduKaMu,
COITyTCTBYIOIIMMH OTBETY; 3aITUCH,
COIIPOBOXTAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaAHUSIM.

* IOJTHO PACKPBUI COJICPKAHUE MaTepHaia B
o0BeMe, MPeyCMOTPEHHOM MPOTPAMMOK H
YIeOHUKOM,

* U3JIOXKUJI MaTepUas I'PaMOTHBIM S3bIKOM B
OIIPEICIICHHON JIOTHYECKON
MOCJIEIOBATEILHOCTH, TOUHO UCTIOJIB3YSI
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

* MPABWJILHO BBITIOJTHIII PUCYHKH, YEPTEKH,
rpaduKu, COMYTCTBYIOMINAE OTBETY;

* OKa3ajJl YMECHHUE WIUTFOCTPUPOBATH
TEOPETHUYECKHE MOJ0KEHNUS KOHKPETHBIMU
IpUMEPAMH, TPUMEHSATh UX B HOBOW CUTYyaITuu
TIPY BBIMTOJTHEHUH TIPAKTHICCKOTO 3a/IaHNS;

* MPOIEMOHCTPUPOBAI CHOPMUPOBAHHOCTD U
YCTOWYNBOCTD MCTIOIB3YEMBIX TIPH OTPAOOTKE
YMEHUH U HABBIKOB, YCBOCHHE paHee
W3YYEHHBIX COMYTCTBYIOIIUX BOTPOCOB;

* OTBEYAJ CAMOCTOSITEILHO 0€3 HaBOSTITNX
BOIPOCOB TpenoiaBarensi. Bo3aMoxHbI 0Ha -
JIB€ HETOYHOCTH TIPU OCBEIIIEHUHU
BTOPOCTEIIEHHBIX BOITPOCOB WJIM B BHIKJIAIKAX,
KOTOPBIE CTYJICHTK JIETKO MCIIPABHII IO
3aMEYaHMIO TPETO1aBaTesl.

Y 1oBNETBOPSET HA3BAaHHBIM BBIIIIE
TpeOOBaHUSIM, HO O0yJArOLITUHCS:

— JIOMYyCKaeT OJHY HErpyOyro OMMOKY WM HE
0oJiee TBYX HEJOUYETOB U MOXKET UX HUCIIPABUT
CaMOCTOSATEILHO, UK ITPU HEOOJIBIIION TOMOTIIH
MPENo/1aBaTels;

— He 00J1a71aeT TOCTATOYHBIM HAaBBIKOM PaOOTHI
CO CIPaBOYHOM JIUTEpATypoil (Hampumep,
CTYJIEHT YMEET BCE HATH, MPABUIHHO
OpPUEHTHUPYETCS B CIIPABOYHUKAX, HO paboTaer
MEJIJIEHHO)

Xopouio
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3 | * HEMOJIHO WJIM HENOCIIEAOBATENBHO PACKPBITO | 3 VY noBreTBOpUTEIBHH
coJiep>KaHUe MaTepuaia, Ho OKa3aHo oo1ee 0
MOHUMAaHUE BOMPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHbIE JJI JadbHEHIIero
YCBOEHUS IPOrPaMMHOTO MaTepuana
(onpenenennbie « TpeboBaHUSAMU K
MaTEMaTUYECKON MOJITOTOBKE YUAITUXCSD);

* UMEJIUCh 3aTPYAHEHUS WIH JOMYIIEHBI
OIIMOKH B OTPEICIICHUN TTOHSITHH,
UCITOJIb30BAaHUU MaTEMaTUYECKON
TEPMUHOJIOTHH, YEPTEKAX, BBIKIIATKAX,
VCITPaBJIEHHBIE NIOCIIE HECKOJIBKUX HABOSAIINX
BOIIPOCOB IPENO/IaBaTENs;

* CTYJICHT HE CIIPABUJICS C TPUMEHEHUEM
TEOPUH B HOBOW CUTYAIIMH MPU BBHITTOJHECHUH
MPaKTUYECKOTO 3aJIaHMs1, HO BBITIOJTHUII 3a/IaHUS
00513aTEILHOTO YPOBHSI CJIIOKHOCTH T10 JTAHHOU
TEME;

* [IPY 3HAaHUU TEOPETUYECKOT0 MaTepuasa
BBISIBJICHA HEJIOCTAaTOYHAsI CPOPMUPOBAHHOCTD
OCHOBHBIX YMEHHUI U HABBIKOB.

4 | He 3HaeT 1 HE NOHUMAET 3HAYUTEIBHYIO WU 2-0 HeynosnerBopuren
OCHOBHYIO YacCTh MIPOTPAaMMHOTO MaTepHasa B BHO

npejenax MoCTaBIeHHBIX BOMpocoB. Mmeer
c1abo chopMUPOBAHHbBIC U HEMOJIHBIC 3HAHUS U
HE YMeeT MPUMEHSThH UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 3a/1a4 10 00pasIly U K
pOBeJECHUIO ONbITOB. [Ipu oTBeTe (Ha O UH
BOIIPOC) JOIYyCKaeT 6oJiee IBYyX rpyObIxX
OLIMOOK, KOTOPBIE HE MOKET UCIIPABUTh JAaXKe
IIPpU TOMOIUIH [TPETIOIaBaATES.

Kpurepun oneHKH NHCbMEHHOM camocmoamenvHoi padomol

Kpurepuu ounenkn Bajnbl Ouenka
1 | Bemonnaun paboty 0e3 ommbox u 5 OTnnuHO
HEJI0YETOB;

Jomyctun He OoJiee OHOTO HEI0YeTa.
B paboTtax ¢ u30bITOYHON MJIOTHOCTHIO
3aJIaHAN JOIYCKACTCS BHICTABJICHHE
OTMETKH «5» B COOTBETCTBHUH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

2 | BommonHui paboTy MOMHOCTBIO, HO 4 Xopouio
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JOTMYCTUJ B HEH He Oos1ee OHOM
HErpy0oii OMHOKH (32 UCKITIOUYECHUEM
PEIICHUS KOTUIECTBEHHBIX (PH3NIECKIX
3a/1a4) ¥ OJTHOTO HEJ0UeTa WK HEe
0osee IByX HEAOUYCTOB.

B paboTax ¢ n30bITOYHOMN TUIOTHOCTHIO
3aJlaHu# JIOIyCKaeTCs BHICTABICHHE
OTMETKH «4» B COOTBETCTBHH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

3 | IIpaBWJIBHO BBINOJHUI HE MEHEE 3 Y 10BIETBOPUTEIBHO
MTOJIOBUHBI PAOOTHI UJIH JOTTYCTHI:

e He OoJiee ABYX rpyObIX OIIHOOK;

® 1IM He OoJiee OHOM rpyOoi 1 OJTHOM
HEerpy0oii OIMOKHN U OJTHOTO HEI0YETa,
e 111 He OoJiee ABYX-TpeX HerpyObIxX
OIINOOK;

® VT BBITIOJTHHIJI PEIIICHUE
KOJIMYECTBEHHOM (hM3HUECKOM 3a1aUu
10 JICHCTBUAM O€3 BBIBOJIa paboUeii
dbopMyIIbl IPU HATMYKUU MPABHIIBHOTO
OTBETa

® WJIA OJTHOM HErpy0oil OIIMOKHU U Tpex
HE0YETOB;

® JIA TIPU OTCYTCTBHUH OIUOOK, HO TIPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2. B paborax ¢ n30bITOYHOM
TJIOTHOCTRIO 33/IaHUM IOy CKAeTCs
BBICTaBJICHUE OTMETKH «3» B
COOTBETCTBHH C 3apaHEE OTOBOPEHHBIM
HOPMAaTHUBOM.

4 | 1. JomycTua 4uciio omuboK U 2-0 HeynosnerBopurtenbHO
HEJI0YETOB MPEBOCXOASAIIEE HOPMY, ITPU
KOTOPOM MOKET ObITh BHICTABJICHA
OTMETKa «3»;

2. IIpaBUIBHO BHITIOIHUI MEHEE YacTU
paboThI, JOCTATOYHOM JIJISl BBICTABIICHUS
OTMETKH «3».

Kpurepuu oueHKu KoHmpo1bHoll padomul:

KpuTtepuu ouneHku Bbanasl | Onenka
1 | Konrponbhas paborta mpencraBieHa | 5 OTau4HO
B YCTaHOBJICHHBIN CPOK 51
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oopMIIEHA B CTPOTOM COOTBETCTBUH
C U3JI0’KEHHBIMU TPeOOBaHUSAMH;

- NOKa3aH BBICOKUH  YPOBEHb
3HaHUSA M3YyYEHHOro MaTepuana Io

3aJlaHHOMN TeMe, POSIBIICH
TBOPUECKHUI MOJXOJ MPU OTBETE Ha
BOIIPOCHI, yMEHUE rI1yOOKO

aHAJIM3UPOBaTh MPOOJIEMY M JieJaTh
00001IaroIIKe BEIBOJIEL;

- paboTa BBIITOJIHEHA TPAMOTHO C
TOYKH 3PCHUS ITOCTABIICHHOM 3a/1a4H,
T.€. 0€3 OIIMOOK M HEAOUYECTOB HIIH
JOITyLIEHO HE 00JIee OJTHOTO
HeJo4YeTa

- KOHTPOJIbHAS paborta
IpeJICTaBlicHa B  yCTaHOBJICHHBIN
CPOK U 0(OpMIICHA B COOTBETCTBHUH C
U3JI0KCHHBIMU TPCOOBAHMSIMU;

- MOKa3aH JIOCTAaTOYHBIN
YpOBEHb 3HAHMS H3YYCHHOTO
Marepuaga IO 3aJaHHOM  TEME,
MPOSIBJICH TBOPYCCKHHA TOJIXOJ IPH
OTBETC Ha  BOINPOCHI, yMCHHE
aHaJIM3UPOBaTh MPOOJIEMY M JiejaTh
0000IIafOIIKE BHIBOJIBI;

- pabota BBITIOJTHEHA
MOJIHOCTBIO, HO JIOIYIICHO B HEH: a)
He OoJsiee oHOM HErpyOoit OMMOKN 1
OJTHOTO HejoueTa

0) unu He 0oJiee IBYX HEJOUETOB.

Xopo1io

- KOHTPOJIbHAS pabora
MPEACTAaBIIEHA B  YCTaHOBJIEHHBIN
cpok, mnpu odopmiIeHUU PpadbOThI

JOIyTIEHBI HE3HAYUTENbHBIC
OTKJIOHEHHSI oT M3JI0KEHHBIX
TpeOOBaHMIA;

- MOKa3aHbI MUHUMAaJIbHbIE

3HaHUSI 10 OCHOBHBIM  TEeMaMm
KOHTPOJILHOHM pabOTHI;

- BBITTOJIHEHO HE MeHee
TIOJIOBUHBI PA0OTHI WM JAOMYIICHBI B
HEU

a) He OoJiee ABYX IpyObIX OIMOOK,

0) He OoJsiee 0iHOM IpyOOI OLIMOKH U

Y IOBJIIETBOPUTEIBHO
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OJTHOTO HEJ0YeTa,
B) He Oosee JBYX-TpeX HETrpyObIxX
OIIINOOK,

r) oJHa HerpyOas omuOKa U TpHU
HEeJoYeTa,

1) IpU OTCYTCTBUH OLITUOOK, 4—5
HEI0YETOB

- YHUCJIO OIIMOOK W HEI0YETOB
IPEBOCXOAUT HOPMY, MPU KOTOPOH
MOXET OBITh BBICTABJICHA OIICHKA
«YJIOBIIETBOPUTENILHO» WU  €CJIHU

2-0

MPaBUJIBHO  BBIIOJIHEHO
MTOJIOBUHBI pa0OTHI;

BBIITOJIHCHUIO pa6OTBI NN

ITPOLCHTOB BCCX SaﬂaHHﬁ.

eciy 00yJaroluics He PUCTYTIAI K

PaBUJIHLHO BBITTOJHII HE OoJiee 10

MCHEC

HeynosierBopurenpsHO

Tadauma cooTBeTCTBUA
0aJIJIbHO-PEUTUHIOBOT0 ¥ OTMETOYHOT0 KOHTPOJISI

YpoBeHb CPOPMHUPOBAHHOCTH Cymma TpaauuMOHHAA OLIEHKA
KOMIIeTeHL U PedTHHIOBBIX
0aJu10B
[ToBbIICHHBIM 90-100 OtnuyHo
bazoBbiii 75-89 Xoporio
[Toporossiii 60-74 Y 10BJIETBOPUTEIIBLHO
Henocratounsrit Menee 60 HeynonerBopurensHO
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4.

4.1.

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):

KoHTpPoJIbHO-0LIEHOYHBIE CpeACTBA

[1P6 1, ITPG 5, I1PG 6, I1P6 9, I1P6 12, I1PG 14.
ITPy 1, ITPy 5, ITPy 7, I1Py 8, I1Py 18, ITPy 19.

BxoaHasi KOHTpPOJIbHAsA Pad0oTa 32 KYpC MAaTeMAaTHKU OCHOBHOM IIKOJIbI.
(KOHTPOJIBHASA PABOTA Nel)

B 3amanusx 14 ykaxute npaBUIbHBIA OTBET.
[Ipu BBINONHEHUY 3aJaHUM 5—9 3anMIIMTE X0 PELICHUS U ITOJyYEHHBIN OTBET.

Bapmuanr 1.

MaTeplflaJIl)I OLCHOYHBLIX CPEACTB AJA BXOAHOI'0 KOHTPOJIsA

10

1. Kakoe U3 CHEIyIOIMX YHMCEN 3aKIOYEHO MEXIy duciaMu |7
omeeme yKaxjcume HOMep NPAsUIbHO20 6APUAHMAL.

1) 0,4
2) 0,5
3) 0,6
4) 0,7

ool Lh

2. Pemnite HEpaBEHCTBO 20 =3(x—35) < 19=7x. B omeeme yKasjcume Homep

npasuilbHo2co sapuanmada.

1) (=4 +e)

I

2) | —=ay 1.'
|

3) ( x 'm)

4y (—eo —4)

3. YcraHoBUTE COOTBETCTBHME MEXAy Tpadukamu (QyHKIM U (dopmyiamu,
KOTOpBIE UX 3aJ1aI0T.

A)

b)

VA

YA

=Y [
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y=- 2) Y= Xt =2 3)y=2x 4)y =2 —x

3anumuTe B OTBET HU(DPHI, paCMoONOKUB UX B MOPSIKE, COOTBETCTBYIOIIEM
OykBam:

A | b B

4. B npsMOYroJIbHOM TPEYroJIbHUKE TMIOTeHy3a paBHa 10 cM, aoauH
u3
kateToB 6 cM. HaiiTu BTOpoii KaTer.

a) 4 cm; 0) 16 cm; B) 8 cM; r) vV 136 cMm; a) 10 cwm.

Ilpu evinoanenuu 3a0anuii 5-9 3anuwiume x00 pewieHus U NOJIYYEHHbLI
omeem.

37:10+0,175:l

5. Hangure 3HaueHHE BBIPAKEHUS:

6. Pemmre ypaserme X 47 xH9)7 =2

7. bonbHOMY BBINIHCAIN KYpC JIEKAPCTBA, KOTOPOE HYKHO NPUHUMATH 110 250 Mr
JIBa pa3a B JICHb B TCUCHUE 7 THEN. B 0JTHOM yTaKOBKE JIEKAPCTBA COJICPKUTCS
10 tabnerok mo 125 wmr. Kakoe HamMeHblllee KOJMYECTBO YMaKOBOK
MOHAI00UTCS HA BECh KypC JICUEHUS?

8. Bricora BH napannenorpamma ABCD nenut ero ctopony AD Ha
otpe3ku AH =1 u HD = 28. Ilnaronans napannenorpamma BD pasHa 53.
Haninure miomans napamienorpaMmma.

9. ¥YnuTka noJ3er OT OJIHOTO JiepeBa 10 Apyroro. Kax el 1eHb OHa MPOnoi3aeT
Ha OJIHO U TO K€ pacCTOsTHUE OoJIblle, YeM B MPEAbIAYIIHi AeHb. 3BecTHO,
YTO B MIEPBBIM U TIOCIEIHUN JHU YIUTKA MPOMOJI3ia B o0miei ciaoxxaoctu 20
MeTpoB. OnpeaenuTe, CKOJIbKO THEW yIUTKA MOTpaTHia Ha BECh MYTh, €CIU
paccTosiHUE MEXIY JepeBbsiMU paBHO 250 MeTpam.

Bapuanr 2.

1. KakoMy TIpOMEXYTKY TPHHAIICKHUT YUCIIO V267

HOMep NpasuibHO20 6apuanmd.
1) [4;3]
2) [5;6]
3) [6;7]

B omeeme yKascume

40



4) [7: 8]
2. PemmTe HEpaBEHCTBO 9x—4(2x+1) = —8. B omeeme yKkaxcume Homep

NPAsUIbHO2O 8APUAHMNA.
1) (—4; +o0)
2) (—12;+x)
3) (-o0; —4)
4) (—o0; —12)

3. VYcraHoBUTE COOTBETCTBHUE MEXIYy Trpadukamu GyHKIUN U QopMylamu,
KOTOPBIE UX 3a/1aI0T.

A) b) B)
VA VA YA
|
J _ o1 * l N
o] 1 x | o) -l L
1 . 1 > 5 ~
Vo — P— r— T — Vo= /.
o2 2" x 3) Y= Hr= v

3amumuTe B OTBET HU(PHI, paCIONIOKHUB UX B MOPSAKE, COOTBETCTBYIOIIEM
OyKkBam:

A | b B

4. B npsmMOyroibHOM TPEYTOJIbHUKE TUIIOTEHy3a paBHa 10 cM, aoauH
u3 KaretoB § cm. Hailtu BTOpOM — Karer.

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

Ilpu evinoanenuu 3adanuii 5-9 3anuuwiume x00 pewienus U NOJIy4eHHbL
omeem.
1
2,75:1,1+3
5. HaiiguTe 3HaYEHNE BHIPAXKEHUS: 3

6. Pemnre ypaBHeHue
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(x4 2)2 4 (x

3)

2,5-04-
1
(=3 )
3

5]
ot

= 2x~.

42



7. bonbHOMY BBIIMCANIU KypC JIEKAPCTBA, KOTOPOE HYKHO NMPUHHUMATh 1o 125
MTI TpH pa3a B JeHb win 250 mMr 2 pas3a B JicHb B TeueHue 7 nHel. B ogHoM
yIaKoBKe JekapcTBa cogepkutcs 10 tabnerok mo 125 mr unu 10 tabrmerok
no 250 mr. Kakoe HaumeHbIlIee KOJIMYECTBO YIIAaKOBOK MOHAT00UTCS Ha BECh
Kypc JieueHus?

8. OcHoBaHus Tpanenuu paBHbl 18 u 12, ogHa 3 OOKOBBIX CTOPOH
paBHa W2 yIroJl MEXy HEel U OTHUM U3 OCHOBaHUM paBeH 135°. Halinute
IJIOIIAb TPAIECUH.

9. Yiurka mnona3er OT OJHOro JepeBa a0 apyroro. Kaxaplii OeHb OHa
MPOTIOI3aET HA OJTHO U TO K€ pacCTOSTHUE 00JIbIIIE, YEM B MIPEABIYIIUN I€Hb.
N3BecTHO, YTO B MEPBBIM U IMOCASTHUN JHU YJIUTKA IIPOIOJI3Ja B 0OIIeH
cnoxkHocta 10 MetpoB. Onpenennure, CKONbKO JTHEW YJIUTKA MOTpaTHiIa Ha
BECh IyTh, €CJIM PACCTOSHUE MEXAY JepeBbsiMU paBHO 180 meTpam.

4.2. MarepuaJjbl OCHOYHBIX CPEICTB ISl TEKYLIero KOHTPOJIs

Tekymunii KOHTPOJb NPOBOIATCS BO BpPEMSA ayJWTOPHBIX 3aHATHU 10
MaTeMaTHKE B COOTBETCTBUU C Y4YEOHBIM IJIaHOM U paboueil mporpammbl O]
«Maremaruka» 1o BCEM paszenam IporpaMmel. B kadecTBe TEKyIero KOHTPOJIA
IPUMEHSIOTCSI TEOPETHUYECKHE BOIPOCHI, CaMOCTOATENIbHas paboTa, CUCTEMBI
3aJlaHui B TECTOBOU (pOopMe, KOHTPOJIbHBIE padOTHI 110 pa3jiesam.

4.2.1 Teopernueckne BONPOCHI

TeopeTnueckas 4acTh MPOXOIUT B (POpME YCTHBIX OTBETOB: O0yUaIOIIUECS
BBITSTMBAIOT MATH KApTOUEK C BOMPOCAMH, NAIOT TMOJIHBIA OTBET (CO CHHCKOM
BOIIPOCOB 00yYAIOLIMECS 3HAKOMSTCS B HAYaJle U3y4YEHUs pa3/ena).

4.2.1.1 Crenenu u kopuu. CreneHHast pyHkuus

Oopaszosamenvubie pe3yabmamot, noodaexncauwiue npogepke (31emenmol):
[1P6 01, TIP6 02, ITP6 03, ITP6 05, ITP6 06, TTP6 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, [Py &, IIPy 18, [1Py 19.

TeopeTnyeckue BONpochbi:

1. Jlaiite ompeneneHue apuMETHYECKOrO0 KBAJIPATHOTO KOPHs (HE 3a0bIBaeM
MOSICHUTH 00JIaCTh OMpEAeNieHUs U 001acTh 3HAYCHUI, UHAYE OTPE/ICTICHUE
HE PacCKpHITO).

2. JlaiiTe ompeneneHne KOHS M-OM CTEMEHU W3 Yuciia (He 3a0bIBaeM MOSICHUTH
o0nacTh ompezAesieHds W 00JacTh 3HAYEHWH, WHAye OIpeAeICHUE He
PaCKpBITO)

3. 3anuimmre U MPOU3HECUTE BCIYX BCE U3BECTHBIE BaM CBOMCTBA KOPHEH.
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4. 3anummTe ¥ MPOU3HECUTE BCIYX BCE U3BECTHBIE BAM CBOWCTBA CTEIICHEM.

5. Ha 4ro He0o06X0aMMO 0OpaTUTh BHUMAHUE MPU PEUIEHUH UPPALUOHAIBHOTO
YpaBHEHUS YETHOU CTENEHU?

6. UeMy paBeH KOpPEHb UETHOM CTENEHW M3 OTPHULATEIBHOTO YHCia?
IIpuBenuTe npumep.

7. UeMy paBeH KOpPEHb HEYETHOM CTENEHUM U3 OTPULATENBHOrO 4ucia?
IIpuBenuTe npumep.

8. Ha duro crour oOpaTUThb BHHMMAaHHE IPU PEIICHUM HWPPALIUOHAIBHBIX,
JIPOOHO-pallMOHANIBHBIX YPAaBHEHUIN U HEPABEHCTB?

9. HasoBute npaBHUII0O BHECEHUSI MHOKUTESA O] 3HAK KOPHSI.

10. Kax u30aBit0TCSI OT UPPALIMOHAIBHOCTU B 3HAMEHATEIE?

11. [laiiTe onpeneneHne CTENEHH ¢ APOOHBIM U OTPULIATEIBHBIM IOKA3aTENIEM,
chOpMyIUpPYHUTE UX CBOMCTBA.

12. CrenenHas GyHKIUS — 3TO QYyHKIHUS ...

13. CBoiicTBa CTENEHHOMN (PyHKLINU pa3IndyatoTCs B 3aBUCUMOCTH OT ...

14. CBolCTBa CTENEHHOM (YHKIMM TP YETHOM 3HadeHun n. ['paduxom
(GYHKIUY SIBISIETCA ... , PACHIOJIOKEHHAS B ... MOIYIUIOCKOCTH KOOPJIUHAT

15. CBolicTBa CTENEHHOW (DYHKIMU MPU HEUYETHOM 3HaueHuu n. ['paduxom
(GyHKLIMH SBISIETCS ...

16. YpaBHEHHS], B KOTOPBIX IEPEMEHHAS .. ..., HA3BIBAKOTCA UPPALMOHAIBHBIMU.

17. Pemenne WppanyMoOHANBHBIX yPAaBHEHUM CBOJMTCS K MEPEXOAY  OT
MUPPALMOHAIBHOTO K PALIMOHAIIBHOMY YPAaBHEHHIO ...

4.2.1.2 Tloka3areqbHasi PyHKIUS

Oopaszosamenvhule pe3yibomamot, nod1eHcaujue npogepke (I1emMeHmul):
ITP6 01, ITP6 02, ITPG 03, ITP6 04, ITP6 05, I1P6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, I1Py 07, I1Py 08, [TPy 18, I1Py 19.

TeopeTuyeckue BONpPochbl:

[

Kakast ¢pyHKIMsI Ha3bIBaeTCs MOKA3aTEIbHOM?

UYro siBisieTcs 001acThbiO ONPEAEICHNS 1 MHOKECTBOM 3HAUCHU
nokasarenbHON GyHKIUn?

SABnsieTcs v mokaszaTesbHast PYHKITUS YETHOM?

[Ipu KakoM yclioBUM MOKa3aTesibHas (PYHKIIUS SBIISIETCS BO3pacTaromiei?
[Ipu kakoM ycli0BUMU NTOKa3aTesbHas (PYHKIIUS SIBIASETCS yObIBAIOIICH?
Kak 3aBuCHT U3MEHEHHE NMOKA3aTeNbHOU (DYHKIIMU OT OCHOBAHHUS?
[lepeuncnure cBoiictBa GyHKIUHU y=a* npu a>1.

[lepeuncnure cBoiictBa pyHkImu y=a* npu 0<a <I.

[Touemy yHKUMSA y=2 sIBIIsIETCSA BO3pacTaromien?

N

WX W
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10. Kakue npeobpazoBanusi HEOOXOAMMO BEITIOTHUTH Ha KOOPIMHATHON
I0cKOCTH ¢ TpadukoM y= (0,5%), 4ToObI OTYUUTh IpaduK QyHKIIHH
y=2%7

11. CKOJIBKO TOUYEK TIepecedeHHsI UMEIoT Tpaduku QyHKIUH y=2* u
y=(0,28)*?

12. Kakoe ypaBHEHHUE Ha3bIBACTCS TOKA3ATEIBLHBIM ?

13. [Touemy mpu peleHUH MOKa3aTeIbHBIX YPAaBHCHHI MOJIararoT, 94To a>0,
a#0?

14. y=a*. Ilpu a>0 ¢yHKIMA ...

15. YKaXu KOOpIMHATHI TOUKH TiepecedeHus y=a* ¢ ocbro OX.

16. JlTano ypaBHenue a'™=1. MoHO 1T yTBEp*kaaTh, uTo f(x)=0.

17. ChpopmynupyiiTe npaBuiio pelieHUs: IPOCTEUIINX MOKAa3aTEeIbHBIX
YPaBHEHUM.

18. [Ipu kakux b nokaszarenbHOE YpaBHEHUE a*=b nMmeeT KOpeHb?
19. CKkoJIbKO KOpPHEN UMEET ypaBHEHUE a*=b?
20. Kak penrats ypaBHenue Buja al®=a8®?

21. B uem 3akntouaercs rpaduueckuil cnocod pernieHus ypaBHEeHUH.
22. JlaWiTe onpeaeeHUe MOKa3aTeIbHOTO HEPABEHCTBA?

23. ChopmynupyiTe METOIbI pEIICHUS MTOKa3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapugmsl. Jlorapupmuueckas QpyHKUMs

NI

9.

Oopaszosamenvubie pe3yibmamot, noodaexncauwiue npogepke (31emenmol):
ITP6 01, TIP6 02, ITP6 03, ITP6 04, I1P6 05, TTP6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, I1Py 07, ITPy 08, TPy 18, ITPy 19.

TeopeTnyeckue BONpPOChbI:

JlaiiTe onpenenenue Jorapudma.

ChopmynupyiiTe Ha3BaHUE IEUCTBUS HAXO0XKICHUS Jiorapudma.
3anuimTe OCHOBaHUE HATYPAJIbHOTO JIoTapudma.
CdopmynupyiiTe OCHOBHOE JIOTApUPMUIECKOE TOXKIECTBO.
ChopmynupyiiTe Teopemy o Jorapudpme mpou3BeIeHUS.
CdopmymupyiiTe Teopemy o jJoraprupmMe 4aCTHOTO.

[IpuBeaute Gpopmyiy nepexoja K HOBOMY OCHOBAHHUIO.

Kakwue cBoiicTBa orapuMa ucroyib3yrTCs PU BBITIOJHEHUN
TOXJICCTBEHHBIX MTpeoOpa3oBaHUi?

Kaxkoii norapudm Ha3pIBaeTCs 1€CITUUHBIM?

10. [a#iTe onpenenenue jorapupMudeckoi PyHKIHH.
11. Chopmynupyiite orpeaesieHrue JorapuMUIecKoro ypaBHEHHsL.
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12. ChpopmynupyiTe METOIbI PELLIEHUS JIOTApUPMUUIECKIX YPABHEHUH.

13. laiite onpeneneHue JorapupMuIecKoro HEpaBeHCTRA.

14. ChopmynupyiTe METOIBI PEIICHHS JIOTapU(MHUICSCKIX HEPABEHCTB.

15. 3anumuTe o6muit BUA JorapupMudeckon QyHKITHH.

16. Kak nmpeacTaBUTh YKCIIO B BUJE Jiorapudma 1o OCHOBaHHUIO a?

17. U300pa3ute cxeMaTudHo Tpaduk JorapupMudeckoin (yHKITHH.

18. Kak onpeieanTh MOCTOPOHHUI KOPEHb JTOrapu(pMUUYECKOTO YpaBHEHUS?

19. Ilepeunciaure OCHOBHBIE CBOMCTBA Jorapudmon a>1, a# 1.

20. O0s13aTeNBHO M IPU PELLIEHUH JOTrapu(PMUUECKOTO YPaBHEHHS HAXOIUTh
00J1acTh CyIIECTBOBAHUS (PYHKIIMM, BXOJAIINX B ypaBHEHUE?

21. Ha 4to, B iepBy10 oUepenb ciaeayeT oOpaTUTh BHUMAHUE IIPH
pelieHnuu JorapupMuuecKoro HepaBeHcTBa?

4.2.1.4. OcHoBbI TPUTOHOMETpUH. TpUroHOMeTpUYECKUE PyHKIIUN
Oopaszosamenvhule pe3yibmamot, noO1eHcaujue npogepke (I1emMeHmul):
[1P6 01, TTP6 03, TTP6 05, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, [1Py 08, [1Py 18, TPy 19.

Teopernyeckue BONIPOCHI:

1. Kak cTtpouTcs yroy Ha YuCa0BOM OKPYKHOCTH?

2. Jaiite onpenenenue 1 paauana u 1 rpamgyca.

3. 3anummrte Gpopmyiy mepexoja oT rpaJyCHOro U3MEpPEHHUs yIiia K
paguaHHOMY.

4. ]JlaiiTe onpeeneHre OCHOBHBIM TPUTOHOMETPUUECKUM (PYHKIUSAM
IIPOU3BOJIBHOIO yTJIA.

5. [HaiiTe onpenesieHne OCHOBHBIM TPUTOHOMETPUYECKUM (DYHKIIMSIM OCTPOTO
yIJIa B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

6. Ilepeuncnure 3HaU€HUS HEKOTOPHIX TPUTOHOMETPUUYECKUX (DYHKITHH.

7. IlpuBenute 3HaKU OCHOBHBIX TPUTOHOMETPUUYECKUX (YHKIIUN B pa3HBIX
YETBEPTSAX.

8. 3anuirMTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
3anummTe GopMyIty, CBSI3bIBAIOIIYIO TAHT€HC U KOTAHT€HC yIJIa.

10. 3anumute GopMyIIbl, CBA3BIBAIOIINE TAHTEHC C KOCHHYCOM M CHHYC C
KOTaHT€HCOM.

11. ITepeuncnure oCHOBHBIC (hOPMYJIBI CITOKECHHSI.

12. ChopmynupyiiTe MHEMOHUYECKOE MPABUIIO JIsl 3aIOMUHAHUS (POPMYT
IIPUBEICHHU.

13. Chopmynupyiite mpaBuiio HamucaHusi GOpMyJT IPUBEIACHHMSL.

14. IlpuBenute npuMep Ha MpUMEHEHHE (HOPMYJT IPUBEICHUSI.
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15. IlpuBenute hopMyibl CyMMBI YTJIOB.

16. 3anuuTe GopmyIabl IBOHHOTO yria TPUTOHOMETPUUYECKUX (PYHKIUIA.

17. 3anumuTe GopMyIibl MOJOBUHHOTO apryMEHTa TPUTOHOMETPUUECKUX
(byHKIHIA.

18. 3anumute hopmyasl mpeoOpa3oBaHMsi CyMMbl TPUTOHOMETPUUECKHUX
GbyHKIMI B TpOU3BECHHE.

19. 3anumure Gopmysasl mpeoOpazoBaHUs IPOU3BEACHUS TPUTOHOMETPUIECKUX
byHKIUI B CyMMYy.

20. BolpaskxeHne TpUrOHOMETPUUECKUX (QYHKIMI Yyepe3 TaHT'€HC OJIOBUHHOTO
apryMmeHra

21. [lepeuncaure GopMyJibl Uil pELLIEHUS IPOCTEUIIINX TPUTOHOMETPUUECKUX
ypaBHEHHUI B OOLIEM BHJIE.

22. JlaliTe onpeiesICHUE apKCUHYyCa Yuca.

23. JlaiiTe onpeaesieHne apKKOCHHYCa YHCIIa.

24. Kak nOpOXOJHT JIMHUSI TAHTEHCOB?

25. Kak npOXOauT JINHKS KOTAaHT€HCOB?

26. [IpuBeaute GopMyJibl pelLICHUS IPOCTEUIINX TPUTOHOMETPUUECKHUX
YPaBHEHUM.

27. Ilepeuncante GopMyJibl YHACTHBIX CITy4YaeB PEIICHUS IPOCTENILINX
TPUTOHOMETPUUECKUX YPABHEHUH.

28. O0bsiCHUTE METO/] pEIICHUS IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN
C IIOMOUIBIO EAUHUYHON OKPYKHOCTH.

29. TlpuBenute GOpMyJIbl peIIEHHU TPOCTEUIINX TPUTOHOMETPUYECKHUX
YPaBHEHUH.

30. Ykaxxute JBa OCHOBHBIX METO/IA PEIIEHUSI TPUTOHOMETPUYECKUX
YPaBHEHUH.

31. JlaiiTe onpeneneHre OJHOPOIHOIO TPUTOHOMETPUUECKOTO YPaBHEHHUS
IIEPBOM M BTOPOU CTETICHEM.

32. Ykaxure crnoco0 pemeHus: OJHOPOIHOTO TPUTOHOMETPUUYECKOTO
YPaBHEHHUSI IEPBOU CTEIICHU.

33. [IpuBenuTe METOIbI PEIIEHUS] TPUTOHOMETPUYECKUX YPAaBHEHUH B
3aBUCUMOCTH OT THUIIA.

34. YTo Ha3bpIBaeTCA MPOCTEHIIMMU TPUTOHOMETPUYECKUMU HEPABEHCTBAMMU ?

35. IlpoustmrocTpupyiTe pelieHue HepaBeHCTBA Sin X>m Ha €IMHUYHOU
OKpPY’KHOCTH.

36. PacckaxuTe 0 METOIE 3aMEHBI IEPEMEHHOM MU PEILICHUH
TPUTOHOMETPUYECKUX HEPABEHCTB.

37. Kak npuMeHsieTCs METOJ1 MHTEPBAJIOB TP PELIEHUH TPUTOHOMETPUUECKUX
HEPaBEHCTB?
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4.2.1.5. IlpousBoaHasi QyHKIUHU, ee IPUMEHEHUE

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (3J1emenmol):
[TP6 01, TIPG 04, ITP6 06, ITPG 14.

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

Teopernueckne BONPOCHI:

[Iponomxute onpenenenune: «llocaenoBaTeIbHOCTD — 3TO. .. ».
[TpuBeauTe npumMep apuMeTHUECKOW IPOrPECCUU.
[IpuBeauTe MpuMep reoMeTpUYECKOW IPOrPECCU.

4. TlpuBeaute  mnpumep  OECKOHEUHO  yOBIBAIOMIE  TreOMETPUYECKOU
IIPOrPECCUM.

5. Ilpomomxure onpenenenue: «lIponsBognas —310...».

6. PackpoilTe reOMETpUYECKNI CMBICI MPOU3BOTHOM.

7. Ilpomosmxute onpenenenue: «KacarenpHas — 3T10...».
8. Packpoiite puznueckuii CMbICI TPOU3BOTHOM.
9
|

W N =

Yro takoe nuddepeHimpoBanmue?
0. [Tepeuncnure npaBuiia BBIYUCICHUS MPOU3BOIHBIX.

11. Yemy paBHa NpoM3BOJHAsA CTENEHHON PyHKIIMH?

12.  Yemy paBHa MPOU3BOJHAS NPOU3BEIACHUSA?

13. Yemy paBHa MPOU3BOIHAS YACTHOIO?

14. UYemy paBHa NpOU3BOJIHASA CIOKHON (PYHKIIMH?

15. Kaxoy BuJI IMeET ypaBHEHHUE KacaTEIbHOMN?

16. Korna kacarenpHas napasienbHa ocu Ox?

17.  Touku, B KOTOPBIX IPOMU3BOAHAS PaBHA HYJIIO, HA3bIBAIOTCH. . .

18.  Cdopmynupyiite npu3HaKk Bo3pacTaHus QyHKIUU.

19. Ecnu Ha uHTepBasie QYyHKIMS BO3pACTAET, TO 3HAYCHUE TIPOU3BOTHON
Ha 3TOM HHTEpBAJIE. ..

20. Juddepenmupyemass (QyHKIUS MOXKET HMETh DJKCTPEMYyM B TeX
TOYKaX, I/IE ...

21. Cdopmynupyiite npu3HaK yobIBaHHS (DYHKLIUU.

22.  CdopmynupyiiTe IpU3HAK TOUKH MAKCUMyMa (PYyHKIUH.

23.  Cdopmynupyiite NpU3HAK TOYKM MUHUMYMa (DYHKIIWU.

24.  Ecnu rpaduk nNpou3BOIHOMN pacnoyioxkeH Boilie ocu OX Ha HHTEpBAJIe,
TO PYHKIUS. ..

25. Ecmm rpadux mnpouwsBomHOM mepecekaer ock Ox B Touke X0,
pacrnosaraeTcsi CHayana Huxe, moToM Beime Ox, To X0 11 QyHKIUU SBISETCS ...

26. Kakue TOUKH Ha3bIBAIOTCS TOUKAMU SKCTpeMyMa?

27. Kakas Touka Ha3bpIBae€TCsA TOUKOU mepernda?

28. CocTaBbTe aITOPUTM PEIICHUS 3a7]a4 Ha HAXOXKJICHUS HAUOOJIBIIETO U
HAaUMEHbIIIET0 3HaYeHUs (PYHKIIMH Ha OTpe3Ke?

29. CocTaBbTe aIrOPUTM HUCCIAEAOBAHUS U OCTPOCHUS Tpaduka GyHKIUN
C TIOMOIIBIO MPOU3BOTHOM.

30. Kak HaiiTu BepTUKaANIbHYIO ACUMIOTOTY rpaduka pyHkumun?
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4.2.1.6. IlepBooOpa3Hast GyHKIUN, ee IPUMEHEHUE

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):

[TP6 01, TIPG 04, ITP6 06, ITPG 14.
ITPy 01, ITPy 06, ITPy 07, I1Py 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19.

L

XN R W

TeopeTuyecKkue BONpochbl:

CdopmynupyiiTe onpeeneHue nepooopasHoi.

CdopmynupyiiTe OCHOBHOE CBOMCTBO MEepBOOOpa3HoOi. I'eoMmeTpuueckuii
CMBICII OCHOBHOT'O CBOMCTBA MEPBOOOPA3HBIX.

ChopmynmupyiiTe TpH paBuUiia HAXOXKICHHSI TIEPBOOOPA3HBIX.

Kakyro purypy Ha3pIBatOT KpUBOJIMHEHHON Tpanemnueii?

3anumurte GopMyITy JUIsl BBIYUCIICHHUS IUIOIIA 1A KPUBOJIMHEHHOM TparneLuH.
OObsicHuTE, YTO Takoe uHTerpai. 3anumute Gopmynny Heiorona-JleliOuuna.
['eomeTpuyeckuii 1 PU3NYECKUI CMBICI ONPEIEIEHHOTO UHTErpaa.

Urto Takoe uHTErpupoBaHue?

4.2.1.7. Ilpsimble U MVIOCKOCTH B IPOCTPAHCTBE

N

9.

Oopaszosamenvhule pe3yibmamol, NOOEHcauue nposepke (InemMeHmel):
I1P6 01, ITP6 09, ITP6 11, ITP6 12, TIPG 14.
[IPy 01, ITPy 14, TIPy 15, ITPy 16, [1Py 18, TPy 19.

TeopeTnyecKyne BONIPOCHI:

ChopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPUU
CdopmynupyiiTe TEOpEMBI, CICTYIONINE U3 AKCUOM CTEPEOMETPHUH

. JlaWiTe onpeeneHre napauuiesbHbIX IPSAMBIX B IpocTpaHcTBe. [lepeunciure

CJIy4au B3aUMHOTO PaCMHOJIOKEHUS JBYX MPSIMBIX B TPOCTPAHCTRBE.

JlaiiTe onpenenenue napauieIbHOCTH IPSMOU U IUIOCKOCTHU. [lepeunciure
CJIy4au B3aUMHOTO PaCMOJIOKEHUS MPAMOU U IIOCKOCTH.
ChopmynupyiiTe mpu3HaK CKPEIIUBAIOIIUXCS MPSIMbIX.

JlaitTe onpenienieHre CKpEMMBAOIIUXCS TTPAMBIX.

ChopmynupyiiTe npu3Hak napajieIbHOCTH MPSMOMN U TJIOCKOCTH.
CdopmynupyiiTe MpU3HAK MapauieTbHOCTH IMIIOCKOCTEH.

ChopmynupyiiTe CBOMCTBA MapalIeIbHBIX TNIOCKOCTEH.

10. ChopmynupyiiTe TEOPEMBI O MapaICIbHOCTH MPSMBIX B IPOCTPAHCTBE
11.BepHo 11, 4TO Yepe3 TOUKY BHE JAaHHOM MJIOCKOCTH TPOXOAUT MpsiMasi,

napasuiesibHasi JaHHOM TJIOCKOCTH, U IPU TOM TOJBKO OfHa?

12.BepHo 11, CTO Yyepe3 TOUKY BHE JAHHOU MIOCKOCTU MPOXOIAUT MIIOCKOCTD,

napasuielibHasi JaHHOM MJIOCKOCTH, W MPUTOM TOJBKO OfHA?
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13.MoryT ¥ CKpeIIHUBArOIINECs MPSMbIE OBITh MapaljICIbBHBIMU OJTHON
IJIOCKOCTH?

14.MoryT JI1 CKpEUTUBAOIIHECS MPSAMBIC ObITh ITapalIeIbHBIMU TPEThEH
psIMOiA?

15.Chopmynupyiite onpeeneHne MepeHANKYIIPHOCTH MPSMOKN U TUTOCKOCTH.

16. ChopmynupyiiTe npu3HaK NepreHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH.

17.Chopmynupyiite TeopemMy O IMpsIMOM, MEPIICHANKYISIPHON K IITIOCKOCTH.

18. ChopmynupyiiTe CBOMCTBA, CBA3BIBAIONIUE MAPATUICTIEHOCTD MPSIMBIX H UX
MEPIEHIUKYJIIPHOCTD K TIIOCKOCTH.

19. Chopmynupyiite TeoOpeMy O TpeX MepreHIuKyIIpax.

20.Cdhopmynupyiite TeoOpeMy, 00OpaTHYIO K TEOpEeME O TPEX MEePHEHIUKYIISpaX.

21. MaiiTe onpeneneHue ABYTPaHHOTO YIJia.

22. [laiiTe onpeAesIeHnE yrila MEXAY IPSIMOU U TUIOCKOCTBIO.

23.Cdhopmynupyiite TEOpEMY O TUArOHAIU NPSIMOYTOIBHOTO
napajuleJIenunesa.

24.CpopmynupyiiTe npu3HaK NepHEHAUKYISIPHOCTH IJIOCKOCTEN.

25.BepHO 1M, 4TO IJIOCKOCTh, MIEPIIEHANKYJISIPHA K JAHHON IIPSIMOM,
NEPIEHIUKYJIIPHA K JTF000H TNIOCKOCTH, COAEPIKAIIEeH ATy NpAMYI0?

26.BepHO 11, 4TO IIpsAMast. EPIECHANKYIAPHASA K IBYM JaHHBIM
NepeCceKaroUMHUCS IPSIMbIM, IEPIEHIUKYIISIPHA K JIF000H MI0CKOCTH,
COJZIEpIKalllel OTU MPsMBbIE?

27.MoOeT JI1 pacCTOSTHUE OT TOUKH JI0 IIIOCKOCTH U300pakaThCs ABYMs
Pa3IMYHBIMU OTPE3KAMMU?

28.MOKET JI1 pacCTOSTHUE MEXKY NMapaIJIEIbHBIMU MIOCKOCTSIMU
M300pakaThbCsl IBYMs Pa3IMYHbIMHU OTPE3KAMMU?

29. OA — neprieHIUKYJISIp K MIockocTH Tpeyrojibhuka ABC. HazoBure yromn
Mexay npsmoit OB u miiockocteio ABC.

30.0A — neprieHaIuKyJIsIp K IIIockocTH TpeyrojibHuka ABC. Hazosure yromn
Mexay npsmoit OC u miockocthio ABC.

4.2.1.8. KoopanHaThbl 1 BEKTOPHI

Oobpazoeamenvnvle pesynbmanol, noOaEHCAU{UE NPOGEPKE (IEMEHNbL):
[1P6 01, ITP6 09, I1P6 11, I1P6 12, ITP6 13.
[IPy 01, ITPy 14, ITPy 15, IIPy 16, I[IPy 17, TPy 19.

Teopernueckne BONPOCHI:
. JlaliTe onpeesieHue BEKTOpA.
. JlaiiTe onpeneneHne KOJUIMHEAPHBIX BEKTOPOB.
. JlaliTe onpenenieHue Npou3BeIeHUsI BEKTOPA Ha YUCIIO.
. JlaiiTe onpeneneHne paBHbIX BEKTOPOB.

AW N —
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5. ChopmynupyiiTe mpaBUiIO TPEYTOJIbHUKA AJIs CI0KEHHUS JBYX BEKTOPOB.

6. CdhopmynupyiTe IpaBUIO MHOTOYTOJIbHUKA JIJISl CIIOKEHUSI HECKOJIBKUX
BEKTOPOB.

7. JlaiiTe onpenesieHue KOMIIJIAHAPHBIX BEKTOPOB.

CdopmynupyiiTe Npu3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.

9. CdopmynupyiitTe TEOpEMY O pa3I0KEHUU BEKTOPA 10 TPEM
HEKOMILJIAHAPHBIM BEKTOPAM.

10.OnummTe ¢ HOMOIIBIO YEPTEKA MPABUIIO NapaJUICIEIUIIEAA ISl CIIOKEHUS
TpPEX HEKOMILUIAHAPHBIX BEKTOPOB.

11.BepHo 111, 4YTO BEKTOPBI, JieKalue Ha OOKOBBIX peOpax MPU3MBI,
KOJUITMHEApHBI?

12.BepHo 11, 4TO BEKTOPHI, JexKalire Ha OOKOBBIX pedpax MupamMuibl,
KOJUTMHEAPHBI?

13.MoryT J11 Tpu KOMIUIAHAPHBIX BEKTOPA JIEKATh HA TPEX B3aUMHO
MEePIECHIUKYJISIPHBIX TTPSMBIX ?

14.MoryT 11 Tpy HEKOMILIAHAPHBIX BEKTOPA JIEKATh HA TPEX MapajuieIbHbIX
pSAMBIX?

15.BepHO 11, 4TO KOOPAMHATHI TOUKH PABHBI COOTBETCTBYIOIIUM KOOPANHATAM
ee paanyc-Bekropa’?

16. MokeT nu 1iuHa BeKTopa ObITh MEHBIIIE OJTHOM U3 €ro KOOpAUHAT?

1'7.MoxeT nu qiuHa BEKTOPA PABHATHCA OJHOM W3 €r0 KOOPMHAT?

18.HazoBuTE KOOpAMHATHYIO MNIOCKOCTh, B KOTOPOM J€XUT Touka M(0;-2;8)

19.HazoBuTe KOOpAMHATHYIO INIOCKOCTh, B KOTOPOU 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) Be1GepuTE
TOUKY, JIEKAIIlYIO0 HAa OCH aNIlJIUKaT

21.13 Touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeiOepuTE
TOYKY, JIEXKAIYIO HA OCH OpJIMHAT.

22.BepHO 11, 4TO BEIUYMHA CKAIPHOTO NMPOU3BEAEHNS BEKTOPOB 3aBUCUT OT
BEJIMYMHBI yTI1a MEXAY HUMU?

23.BepHO 1M, YTO BEJIMYMHA CKAJISIPHOTO IPOU3BEICHNS BEKTOPOB 3aBUCUT OT
UX JJINHBI?

24.Mo>eT JI1 CKaJsipHOE MPOU3BEACHHE ABYX BEKTOPOB ObITh PaBHBIM UX
cymme?

25.MoxeT 11 CKaJIIpHOE IPOU3BE/ICHUE IBYX BEKTOPOB ObITh PaBHBIM
MPOU3BEICHUIO OBITh PABHBIM MPOU3BEJICHUIO OJJHOTO U3 HUX HA YHUCIIO?

26. 3anummuTe popMyIly KOOPAUHAT CEPEANHBI OTPE3KA.

27.3anummmTe GopMyITy JJIMHBI BEKTOPA B TPOCTPAHCTBE.

28.3anummTe GopMysTy pacCTOSIHUSI MEKIY IByMsl TOUKaMU B IPOCTPAHCTBE.

29. [laliTe onpeesieHre CKaJIIpHOro MPOU3BEICHNSI BEKTOPOB B IIPOCTPAHCTBE.

30.3anummTe GopmMysTy BRIUUCIICHHS CKAJISIPHOTO TPOU3BEICHUS IBYX
BEKTOPOB 10 UX KOOpJAWHATAM

o0
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4.2.1.9. MHOrorpaHHUKH M TeJIa BpalleHUus1

Oopa3zoeamenvHble pe3yibmamul, ROOIEMHCAUUE RPOBEPKE (INEMEHMbL):
[1P6 01, TTIP6 06, ITP6 09, I1P6 10, ITP6 11, TTP6 12, ITPOG 14.
ITPy 01, ITPy 12, I1Py 13, [IPy 14, I1Py 15, ITPy 16, ITPy 18, ITPy 19

TeopeTuyecKkue BONpochbl:

JlaitTe onpeienieHue NpPsAMOM ITPU3MBL.

JlaliTe onpeiesIeHne MPaBUIbHOW ITPU3MBI.

JlaitTe onpeiesieHre NpaBUIbHON TUPAMUJIBI.

Haiite onpeneneHue anopemMbl IPaBUILHON TUPAMUIBI.

3anuimTe Gopmyabl IIIOMAAeH 60KOBON U MOJHOM MOBEPXHOCTH

IIPABWJIBHOW MTPU3MBI.

6. 3anumuTe GopMyIIbl IO OOKOBOM 1 MOJTHOM MOBEPXHOCTEN
NPaBUIBHOM MUPAMUIBI.

7. [aiiTe onpenesieHne NpaBUIbHOW yCEUEHHOM MMPaMHUIbl. 3alIUIINTE
dbopmyIibl TI0MIA/IeH €€ OOKOBOM M MOJTHON MOBEPXHOCTEIA.

8. JlaitTe onpeneneHre NpaBUIbHOTO MHOTOTPAHHUKA.

9. Ilepeunciure 31EMEHTH] CHMMETPUHA MHOTOTPaHHUKA.

10.TlepeunicnuTe BUABI TPAaBUIBHBIX MHOTOIPAaHHHUKOB.

11. BepHo 11, 94TO BCE TpaHU NMPAMOU MPU3MBI — IPSAMOYTOJIbHUKA?

12.BepHo 11, 4TO OOKOBBIE TPaHU HAKIIOHHOM MPU3MBI — IMAPaJLIEIOrPaMMBbI?

13.MoxeT nu ceueHue Ky0a JeMUTh €ro Ha ABE NPaBUIbHbIE TPU3MBI?

14.MosxeT 1 ceueHue Ky0a IeTuTh ero Ha IBE IPSIMBIX TPEYTOJIbHBIX
IIPU3MBI?

15.B Tpeyronsuoit mupamuge DABC Ha30BUTE BBICOTY, €ClIM OOKOBBIE TPaHH
DAB u DBC nepnenaukynspabl kK ocHoBaHHi0 ABC.

16.B tpeyroasHoit nupamusie DABC Ha30BUTE BBICOTY, €CJIM OOKOBBIC TPaHU
DBC u DAC nepnenaukymnsipabl kK ocHoBannio ABC.

17. Jakite onpenenenue nunuaapa. Hapucyire nnimaap, ykaxuTe ero
00pa3yIoIyI0 U OCEBOE CEUCHUE.

18. JlaitTe onpenenenue konyca. Hapucyiite KOHyC, yKaXXUTE €ro 00pa3yrolyto
1 OCEBOE CEUYCHHUE.

19.3anummTe GopMyIibl mIomaae 60KOBOW U MOJTHOM MOBEPXHOCTEN KOHYCA.

20.3anummuTe GopMyJibl TUIOAaeH OOKOBOM U MOJTHON MOBEPXHOCTEH
UUJIUHAPA.

21.JlaiiTe onpenenenue cepsl U 1mapa.

22.]laiiTe onpeenieHue KacaTeIbHOM MIIOCKOCTH K cdepe.

23.3anummTe GopmyIty miIomaau 60KOBOM MOBEPXHOCTH YCEYEHHOTO KOHYCA.

24.3anummTe GopMyity moniaan chepsi.

SNk =
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25.3anumuTe ypaBHeHHE c(pephl C TaHHBIM LIEHTPOM U paanycom. Onuiure
BCE ClIy4ad B3aUMHOTO PacIoJiOKeHUs Chephl U TUIOCKOCTH, yIaT€HHON OT
HEeHTpa cepbl Ha 3aJJaHHOE PACCTOSTHUE.

26.CpopmynupyiiTe CBOWCTBO U MPU3HAK KacaTeIbHOM MIIOCKOCTH K cdepe.

27.BepHo 11, 4TO BCE TOUKH IIapa yajeHbl OT LIEHTPa Ha pacCTOSIHUE, PAaBHOE
paauycy mapa?

28.BepHo 11, 4TO BCE TOUKHU C(ephl yAAIEHBI OT IEHTPA Ha pacCTOSTHUE,
paBHOE panuycy cepbl?

29.MoxeT 1 0CeBO€ CeYEHUE LIMJIMHPA ObITh Tparelen.

30.MoxeT 11 0ceBoe ceYeHre KOHyca ObITh HEPaBHOOEAPEHHBIM
TPEYrOJIbHUKOM?

31.3anumute hopmyny oObemMa IpsIMOYTOJIBHOTO MapaljieNenunesa.

32.3anummrte popmyny ooObeMa Kyoa.

33.3anummuTte Gpopmyiry o0bemMa IpsiMO TPU3MBI.

34.3anummre popmyy o0beMa KoHyca.

35.3anummure Gopmyiry oObema HUIUHAPA.

36.3anummre popmyry 00beMa MUPaMUIbI.

37.3anummute Gpopmyiry oObema mapa.

38.3anummre Gopmymy miomaan cheps.

39.3anummure dopmyiay o0beMa yCEUeHHON MUPaMUJIBI.

40.3anummte hopmyily o0beMa yCEeUeHHOT0 KOHYCA.

41.BepHO 1M, 4TO NpsAMAasi U HAKJIOHHASI IPU3MbI C COOTBETCTBEHHO PABHBIMU
OCHOBAHMSIMU MOTYT UMETh paBHbIC 00bEMBI?

42.BepHO 1M, 4TO NpaBUiIbHAs U HETIPABUIIbHAS ITMPAMHUJIBI C PABHBIMU
OCHOBAHMSIMU MOTYT UMETh paBHbIC 00bEMBI?

43.MoryT 11 J1Ba UJINHAPA C paBHBIMA 00bEMaMU UMETh HEPABHBIE PAJNYChI?

44 MoryT 11 J1Ba 11apa ¢ paBHBIMH 00beMaMu UMETh HEPABHbBIC PATUYChI?

4.2.1.10 D1eMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOATHOCTEM

Oopazosamenvhule pe3yivmamot, nood1eHcaujue npogepke (I1emMeHmul):
[1P6 07, ITP6 08, TTP6 14.
[IPy 01, ITPy 02, ITPy 03, IIPy 04, [IPy 12, [IPy 13, ITPy 14, ITPy 18, IIPy 19.

TeopeTnyecKkue BONpochbl:

I. [Iponomkure onpeneneHue: «CiydaiitHoe CcOOBITHE — 3TO...».
[IpuBenure npumep.

2. [TpuBenuTe mpuMep TOCTOBEPHOTO COOBITHSI.

3. [IpuBenuTe mpuMep HEBO3MOXKHOTO COOBITHSI.
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4. [Iponomxkure onpenenenue: «BeposTHOCTh CiydyallHOTO COOBITHUS —
3TO...».
CdopmynupyiiTe MpaBUIO0 HAXOKIECHUS CIOXKEHUS BEPOATHOCTEH.
ChopmynmupyiiTe MpaBUI0 YMHOKEHHS BEPOSITHOCTEH.
JlaiTe onpeiesICHHE CITy4alHbIM BETMYHHAM.
Kak nHaiitu cpeanee apudmMeTuuecKoe YUCIOBOTO psifa?

9.  Kak HaliTu MearaHy 4MCIIOBOTO psiaa?

10.  Kak BbIYuCIS€TCS pa3Max 4uciIoBOro psaa’?

11.  MoseT 1 psif 9ucen UMEeTh 00J1ee 0THOM MOIbI?

12.  Psan, B KOTOPOM KaK10€ MOCIEAYIOUIEE YUCIO MEHBIIE (MK OOJIbIIIE)
MPEABIAYIIEr0, HA3bIBACTCH. ..

13. Jlns dero HyXHBl auarpammbl, Trpadpuku? Ilepeuncnure BUIBI
JUarpaMm.

14. IlpuBenute mnpuUMEpHl TMPOSBICHUS 3aKOHa OOJIBIIMX 4YHUCENT B
MPUPOJIHBIX SIBIICHUSIX.

15. IlpuBenute mpuMepbl MPOSBICHUS 3aKOHA OOJIBIIIUX YHCET B
OOI1IECTBEHHBIX SIBICHUSIX.

16. Yrto m3yuaer cTaTUCTUKA?

17. IIpomomxute onpeneneHue: «CouyeTaHue — 3T0. ...

18. IIpomomxwute onpeneneHue: «PazMenienue — 3t1o. . . ».

19.  IIpomomxute onpenenenue: «llepectTaHOBKH — 3TO...».

20. IIpuBeauTe mpuMep MHOXKECTBA U3 PEATTBHOM KU3HH.

21. IlpuBenuTte npuMep onepanuu NEPECCUCHUSI MHOKECTB.

22. IlpuBenute mpuMep onepauuu 00beAUHEHUS MHOKECTB.

23. IlpuBenuTte npumep onepanuy pa3HOCTA MHOXKECTB.

24. Kakue ucxoabl Ha3bIBAKOT

25. Packpoiite nonsTust «rpad», «J1epeBo», «IUKID».

PO
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4.2.2. [IucbMeHHAas cCaMOCTOSITe/IbHAA padora
4.2.2.1 Crenenn u kopuu. CreneHHasi pyHkumus
Oobpazoeamenvhule pe3ynbmamaol, nooaexcaujue npogepke (Inemennol):

[1P6 01, TTP6 02, ITP6 03, ITP6 05, I1P6 06, I1P6 14.
ITPy 1, ITPy 5, IIPy 6, I1Py 7, ITPy 8, I1Py 18, ITPy 19.

NHAUBUAYAJBHAA CAMOCTOSATEJIbBHAS PABOTA Nel
«Crenenu u kopHu. CreneHHas QyHKIMDY

Bapuanr 1
1. Berauciurs:
15%3% 4 _o 1 3 0 3 3T 3
) )@ —(y) +4-379; 3) VIZB+ V) : V2.
53

5 ab? 5 a5h a3-a?

2. VrpocTuts BeIpakeHue: 1) A v _2; 2) —r—
c Cc

a3
1

2
3. Cokparuth ApoOb 4724
7a4+21

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

_ 2 — 2
5. Yrpoctuts Beipaskenne (3/a + 3\/5) — (3a - 3\/7)) :

Bapuanr 2
1. BeruucnuTs: 5
. _1 - 2
nDz-9+8-24+272 2 L1257 L)
36 32 10 18 27 27 4
3 2
2. Vipoctuts Beipaxenne: 1) (a25)? - Wa; 2) Waz - (a;) :
3 p21
3. CokpaTuth ApOoOh ab” bZ.
11
azbh2—1
—V5

11y 12
4. CpaBuuTh uncna (=) ()
12 13 5 5
37 3 —

5. Ynpoctuts Beipaxenue (Va + Vb) (a3 + b3 — Vab).
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4.2.2.2 Tloka3zarejabHasi PyHKUIMS

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (j1emMennol):
ITP6 01, TTP6 02, TTP6 03, ITP6 04, ITP6 05, TTP6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, I1Py 07, IIPy 08, ITPy 18, ITPy 19.

NHANBUAYAJBHAA CAMOCTOSATEJIBHAS PABOTA Ne2
«IIoka3arenpHple ypaBHEHUS U HEPAaBEHCTBA»

Bapuanr 1.
1. Pemmre ypaBHEHHUS:
1) 3* =3 =-78; 2)2:4x—=5-2x+2=0;
2. PemmwmTs HEpaBEeHCTBA:
1) 2° +22 <20 2) 3% —4.3*+3<0

1

3. Pemmts rpaduueckumM criocooom:
] =x——

\2) 2
Bapuanrt 2.
1. Pemute ypaBHEHUS:
(1 \2){—8
-] =216; 2) 3.9 -10-3*+3=0
\6)
2. PemuTh HEpaBEHCTBA:
1) 3" —3>~ <8§ 2) 5% -4.5-5<0

3. Pemuts rpaduaeckum criocodbom:
1

2" =9—-_x
3
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4.2.2.3. Jlorapudmsi. Jlorapupmuyeckas GyHkuusi

Oopa3zoeamenvHble pe3yibmamol, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
I1P6 01, TTP6 02, TTP6 03, ITPG 04, I1P6 05, T1P6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, [Py 07, ITPy 08, ITPy 18, ITPy 19.

NHANBUAYAJBHAA CAMOCTOSATEJIBHASA PABOTA Ne3
«Jlorapudmuueckue ypaBuenus. Jlorapudmuueckre ypaBHEHHS 1 HEPABEHCTBAY.

Bapuanr 1
1. Beraucnurs:
1)1g0.01; 2) 2logz 3; 3) 32log3 7,
2. [MocTpouts rpaduk GyHKIUN:
1)y = logo x; 2) y = log, x.
3. CpaBauts uncna: 1) logg, 3 u logg, 2.5; 2) log, 0.7 u log, 1.2.
4. PemuuTh ypaBHEHHE:

1) log7;(50 — x) = 2
2) In(7x + 2) = In(5x + 20)
3) log;(x—2)+log;(x+2)=log;(2x—1)
5. Pemnth HEPABEHCTBO:
1) logs(x — 1) < 2; 2) logi(z —x) > —1.

Bapuanr 2

1. BeruncinTe:
1)In0.17; 2)  6log12; 3) 0.32ls  6;

o 2 03
2. I[locTpouts rpaduk GyHKIUU:

1)y = logix; 2)y = logs x.
5 p—
3. Cpasuuts uncna: 1) logi9nlogi17;  2)log: Y3 ulog, &

3 3 2 2
4. PemiuTh ypaBHEHHE:

1) log7(2x — 3) = log7 x

2) log,x*-log,x—2=0

3) logps(4x + 1) —logps(7x+3) =1

5. Pemnts HEPABEHCTBO:
1)log,(x —4) < 1; 2) logi(4 — 3x) = —1.
5
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4.2.2.4. OcHoBbI TPUrOHOMeTpHUH. TpUroHoMeTpudeckue GyHKuumn

Oopa3zoeamenvHble pe3yibmamul, ROOIEMHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, ITP6 03, TTIP6 05, ITP6 14.

ITPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

NHANBUIAYAJIBHAA CAMOCTOSATEJIBHAS PABOTA Ned
«OcHOBHBIE (HOPMYJIIBI TPUTOHOMETPHID)

Bapuanr 1.
1. Beraucants: 3
1) sina, tga, ctga, ecmu cosa = — _u < a < m;
. 15 5 2 3T
2) sina, cosa, ctga, ecmitga = _un < a < _.
8 2
| 7 3
2. Beruucauts: 1) cos135°;  2) sin150°; 3) tg_n; 4) ctg_n
16 16
3. Jlokazartb TOXKJIECTBO:
1) 1 — 2sin? (E — g) = sina;
4 2
2) sina+sin2a — tga
14+ cosa+ cos2a
Bapuanr 2.

1. Berauciaurs:

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

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

3. Jloka3aTh TOXKJIECTBO:

1) 3cos2a + sina — cos?a = 2cos2a;

sin5a—sin3a .

) —————— = sina.
2 cosda

NHANBUAYAJIBHAA CAMOCTOSATEJIBHAS PABOTA NeS
«Tpuronomerpudeckne ypaBHEHUS

Bapuant 1
Pemnure ypaBHeHue: () 1 ([ =)
J3
1) 2cosx-1=0; 2) tgx— =0; 3) ctg3x=1; 4) sin|\4x—*3)|=;; 5) tg|k2x +;)\=l.
Bapuant 2
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Pemure ypaBHeHue:
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1) 2sinx—1=0; 2) Betgx+1=0; 3) tg2x=1; 4) COS(3X+£J:€; 5) ctg(3x _2]21'

4.2.2.5. IlpousBoaHast pyHKUMH, ee IPUMEHEHHE

Oopaszosamenvhble pe3yibmamot, noodaexcauwjue npogepke (31emenmol):
[TP6 01, TIPG 04, ITP6 06, ITPG 14.

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

NunuBuyansHas camocTosiTenbHas padora Ne6
1o teMme «IIpou3BogHas pyHKIMMA»
Bapuanr 1
1. Haitti mpou3BoaHYI0 QYHKIIUH
1) sinx + x2;  2) 3lnx — 2% 3)Inx - cos3x; 4)3
sinx

2. HaifTu 3Ha4CHNE IPOM3BOKOM byHKIIN (x) B TOYKE Xo, CCIIH:
1) f(x) = cosx sinx,x = 2 = 0.
0 % T+e*

3. HaiiTu 3HaueHus X, MPU KOTOPHIX 3HAUCHUS PON3BOAHON (YHKIUH f (X) paBHO
HYJIIO:
D) =2x3 —x% 2) f(x) = x° =523 = 20x;  3) f(x) =

4. Hanucath ypaBHEHHE KacaTelabHON K rpaduKy (yHKIIMH B TOYKE C a6cunccoﬁ
Xg, €CIA Yy = x%2 — 2x,%x9 = 3.

)

3x+1

Bapuanr 2
1. HaliT npou3BoiHYy10 GyHKIUU

1) cosx + 2x5; 2) 2Inx + 3% 3) log X * Sin2x; 4) <

2. HaiiTu 3HaueHue HpOI/ISBOJIHOI/I yHKuHIngS(gc) B TOI;I[Ke X0, €CIIH:
1) f(x) = ex Inx, X = 1;
sinx 4
3. Haiitu 3Ha4eHus x, Mpu KOTOPBIX 3HAUEHUS MPOU3BOAHON PYHKIUH f(X) paBHO
HYJTIO:

D) f(x) ==3x3+2x2+4; 2) f(x) = (x +3)3(x —4)?% 3) f(x) = x? +2

4. Hanucath ypaBHEHUE KacaTelabHOU K rpaduky (yHKIIMU B TOYKE C a6CHHCCOI/I
X, ecmu y = x3 + 3x,x9 = 3.

NHIANBUIAYAJIBHASA CAMOCTOSATEJBHAS PABOTA Ne7
«HMccnenoBanue PyHKITUU C TIOMOIIBIO POU3BOTHOM U TOCTPOSHUE €€ TpaduKay.

Bapuanr 1
1. Haiitu uHTepBasibl BO3pacTaHUsl U YOBIBAHHMS M TOUKH IKCTpEMyma
byHKIIMH Y = 6X — 2X3.
2. Iloctpouts rpaduk GyHKIUU:
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)y = 2x* —x2 + 1;

2)y = x3 — 3x.
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Bapuanr 2
1. HaiiTi unTepBaibl BO3pacTaHus U yObIBaHUS U TOUKH SKCTpeMyMa (QyHKIIMU
y = 2x3 + 3x? — 2.
2. HOCTpO)I;IgTB rpaduk QyHKIUH: 4
)y =_+ 3x% 2)y = —_+x2
3 4

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne8
«Haubonpliee 1 HaMMeHblIEE 3HAUECHUS QYHKIIUN»

Bapuanr 1

1) Haittu HaumensbIee 3nauenue Gpyakuun y = x3 — 15x2 + 19 Ha orpeske
[5; 15]

. x2+900
2) Haiitn HanmMeHbIIee 3HaUEHUE QYHKLIUUA Y =

Ha oTpeske [3; 40]

3) Haiitu HanMenbinee 3Hadenue Gyukiun y = (x — 3)%(x —6) — 1 Ha
orpeske [4; 6]

4) Haiitu nanOosbiiee 3HaueHne pynkuuu y = In(x + 9)° — 9x Ha oTpeske
[-3,5; 0]

Bapuanr 2

1) Haiitu Haubomsinee 3HadeHne Gpyrkiun y = 12v/2 cosx + 12x — 3w + 9
Ha otpeske [0; M

2) Haiitu HaumeHbluee 3HayeHue GyHkunn y = —4x + 2tgx + mw+ 16 Ha
T 7

OTpE3Ke [— 3 i]

3) Haiitu Hanbonbiee 3HaueHue GyHKUU y = 9 cos x + 15x — 4 Ha
3
OTpe3Ke [— 7” ; 0]

4) Haiitu HaumenbIee 3HaueHue GyHkun y = e2* — 11e* — 1 Ha oTpe3ke
[—1; 2]
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4.2.2.6. IlepBooOpa3Hasi pyHKI UM, ee IPUMEHEHUE

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (j1emMennol):
[TP6 01, TIPG 04, ITP6 06, ITPG 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne9
«ITepBooOpa3Has. Beruncienne HeonpeaenEHHbIX HHTETPATIOBY

Bapuanr 1

1. s pysknun f(x) HaiTH IepBO0Opa3Hyro, rpauk KOTOPOH IMIPOXOIUT Yepe3
TOUKy M:
1) f(x) = cosx, M(_,4)

D= ey B
3) f(x) = 4x3 + 4, M(l —4).
2. BerypcimTh TET
JH}I/ICOJJI/ZIx kHTI pag) -[ e dx 3) -[|[_§+esx_00510x\|dx'
20 4) L ¥ )

Bapuanr 2
1. dns pyskuuu f(x) HaTH epBooOpa3Hyto, rpauk KOTOPOU MTPOXOIUT Yepe3
TOUKy M:
1) f(x) = slinx, M(m, 2);

3) f(x) =3x—2, M(2,5).
2. mﬁlxls?nJTZIxT_IaTJ/IE}?FP% [(sx+8)ax; 3) f( —sin3x\|dx-
30 6 ) k x )
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NHIANBUAYAJBHAS CAMOCTOATEJBHASA PABOTA Nel(
«lTmomane KpUBOIMHEWHON TPATICIIUN

Bapuanr 1
Haiitu momans Gurypbl, OrpaHMYEHHON JUHUSAMU (YEPTEXK MOCTPOUTH
00s13aTENBHO): )
Dy=x2+2,y=x+2; 2)y=;,y=x,y=0,x=4.

Bapuanr 2
Haiitu mnmnomans Gurypbl, OrpaHMYEHHOW JUHUSMU (YEPTEXK IMOCTPOUTH
00s13aTENBHO):

Dy=x24+1,y=3x+1; Dy =vx,y=v2—x.

4.2.2.7. Ilpsimble U NVIOCKOCTH B IPOCTPAHCTBE

OopaszoeamenvHule pe3yibmamol, NOOEHcauue nposepke (InemMeHmel):
I1P6 01, ITP6 09, ITP6 11, ITP6 12, TIPG 14.
[IPy 01, ITPy 14, TIPy 15, ITPy 16, [1Py 18, ITPy 19.

NHIANBUAYAJIBHASA CAMOCTOSATEJBHASA PABOTA Nell
«IIpsiMBIE ¥ TIIOCKOCTHU B IPOCTPAHCTBE»
Bapuanr 1
1. oxaxwure, uto ecim npsimblie AB u CD ckpemmBaromuecs, To npsmsie AC u BD
TOXE CKPELIUBAIOIIHECS.
2. UYepes koHnpbl otpe3ka AB u ero cepeamHy M mpoBEIEHBI MapajlielIbHbIE
IpsIMBIE, MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 m M. Haiinure
IuHy otpe3ka MM1, ecnu oTpe3ok AB He mnepecekaeT IJIOCKOCTh W €Cld
AA1=5M,BB1=7M.
3. Jlokaxkure, 4To yepe3 M0y TOUKY MPSIMON B MPOCTPAHCTBE MOKHO MPOBECTU
MIEPIICHINKYJISIPHYIO €1 IPSIMYIO.

Bapuanr 2
1. MoxHo 11 yepe3 Touky C, HE MPUHAMAIEKAITYIO CKPEUIUBAIOIIUMCS MPSMBIM 4
U b, IpOBECTH JBE pa3IMYHbIC MPSMbIC, KaXaas U3 KOTOPBIX MEPECEKaeT MpsMble
a u b? OObSICHUTE OTBET.
2. Yepe3 koHubl oTpe3ka AB u ero cepeaniHy M mnpoBeneHbI MapasuiesibHbIC
IpsIMbIE, MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 m M. Haitnure
IuHy otpe3ka MM1, ecnu oTpe3ok AB He mnepecekaeT IJIOCKOCTh U €ClU
AA1=11M,BB1 =16 m.
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3. Jlokaxwure, 4To yepes I00yI0 TOUKY NPSIMOI B MPOCTPAHCTBE MOMXHO ITPOBECTU
JIBE€ Pa3JIMYHbIC NTEPIICHINKYIISIPHBIE €U MPSMBIE.
NHIANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Nel2
«Teopema o TpEX MEPHEHAUKYISAPAX»
Bapuanr 1

3amaua Nel:
A u B — ToukH, pacnoyioKeHHbIE 10 OJITHY CTOPOHY OT IIOCKOCTH ., AC 1 BD —
NEPHEHANKYJIAPHI, TPoBeACHHBbIE K 3ToM mtockocTh. AC =19 cm, BD =10 cm, CD
=12 cm.
Briuncnuth paccTosiHre MeX1y ToukaMu A u B.
3apaua Ne2:
B paBHoGenpennom tpeyronsuuke ABC ocnoBanue BC paBHo 12 cm, 6okoBas
ctopoHa — 10 cm. 13 BepmmHbl A mipoBenieH oTpe3ok AD = 15 cwm,
neprneHauKyJsipHbIi miockoct ABC. Haiitu paccrosiaue ot Touku D 10 CTOpOHBI
BC.

Bapuanr 2

3agaua Nel:

A u B — TOUKH, pacnonoKeHHbIE IO OJHY CTOPOHY OT Iutockocth o, AC u BD —
MEePIICHAUKYJISIPBI, POBEACHHBIE K 3TOM miockoctu. AC =27 cm, BD =15 cm, AB
= 20 cm. Beruncnuts paccrosaue mexay toukamu C u D.

3agaua Ne2:

Otpesok mmmHOoM 10 cM nepecekaer mI0ckocTh. KOHIIBI 3TOro oTpe3ka HaXoaaTCs
Ha PACCTOSHUU 3 CM U 2 CM OT IUIOCKOCTH. HailTu yros Mexay 3TUM OTPE3KOM U
IIJIOCKOCTBIO.

4.2.2.8. KoopanHaThl M BEKTOPHI

Oopaszosamenvubie pe3yabmamot, noodaexncauwiue npogepke (31emenmol):
[1P6 01, TIP6 09, ITP6 11, ITP6 12, ITPG 13.
[1IPy 01, ITPy 14, ITPy 15, I1Py 16, I1Py 17, TPy 19.

NHIANBUAYAJIBHASA CAMOCTOATEJIBHASA PABOTA Nel3
«KoopauHatsl 1 BEKTOPBD

Bapuanr 1
3agaua Nel:
Hano: A (-3;4; 1), B(5; -2; -3).
Haiitu:
a) IMHy oTpeska AB;
AR,

0) KOOpAMHATHI BEKTOpa ~ ;
B) KOOPJIUHATHI CepeAMHbBI 0Tpe3ka AB;
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3amaua Ne2:
A(-3; m; 5), B(2;-2;-5), C(x; 0; 0) — cepenuna otpezka AB. Haittu x,m —?

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

3agaua Ne4
Janbt Bextopsl: & (2, — 1,0), b7 (3, 1,4), (1, 1,4). Haiiaure KoopauHaTH BEKTOPA
§=13+3D —2e.

2

Bapuant 2
3agaua Nel:
Hano: A (-1; 2; 2), B(1; 0; 4).
Haiitu:
a) IuHy oTpeska AB;
AE,

0) KOOpJIMHATHI BEKTOpa " ;
B) KOOPAUHATHI CEpeIUHbI 0Tpe3ka AB;

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

3agaua Ne3:
Hano: A(2; 2; 0), B(3; -1; 0), C(2; -1; 4), D(0; 1; 0).
Haiinure yron mexnay npsimeimu AB u CD.

3amaua Ned
Hansl BekTopsr: & (— 3, 2,4),b57(0, —=2,3), e(—1, 5,0). Haiiaure KoopauHaTHI
BEKTOpa
B=23-1b+2e.
2
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4.2.2.9. MHOroOrpaHHUKH M TeJIa BpalleHust

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):
ITP6 01, TIP6 06, ITP6 09, ITP6 10, ITP6 11, TTP6 12, ITPG 14.
ITPy 01, ITPy 12, I1Py 13, IIPy 14, ITPy 15, ITPy 16, ITPy 18, ITPy 19

NHIANBUAYAJBHAA CAMOCTOSATEJIBHAS PABOTA Nel4
«MHOTOrpaHHUKH U TEJ1a BPAILCHUS»

Bapuanr 1
3amaua Nel
B npstmo#t TpeyronpHOM IPU3MeE CTOPOHBI OCHOBaHuA paBHbI 10 cM, 12 cm u 15 ¢,
a BbIcOoTa npu3Msl 13 cm. Haiinure moiaas ceueHust, MpoBEICHHOTO Yepe3 00KOBOE
pedpo U MEHBIIYIO BHICOTY OCHOBAHMUS.

3amaya Ne2
B npsiMmom napasienenunene CTOpOHbl OCHOBAHUS 4 ¢M U 7 €M, YTOJI MEXKIYy HUMU
30°. BokoBasi HOBEPXHOCTH paBHa 225 cm2. HaiiuTe MoIHyIo HOBEPXHOCT.

3agauya Ne3
Bricota nunuHapa 6 cM, paauyc ocHoBaHus S cM. Halnure miomans cedyeHus,
MIPOBEICHHOTO MapauIeIbHO OCH HWJIMHAPA HA PACCTOSHUU 4 CM OT HEeE.

Bapuanr 2
3amaya Nel
B npsimoii TpeyrospHOM TPU3ME CTOPOHBI OCHOBaHUSA paBHbI 8 cM, 10 cmu 13 cm, a
BbICOTA Mpu3MbI 11 cM. Haiinute miomaas ceueHusi, poBEACHHOTO Yepe3 O0KOBOE
pedpO ¥ MEHBIIYIO BBICOTY OCHOBAHHUS.

3agaua Ne2
B npsiMoM napaienenunene CTOpoHbl OCHOBaHUSA 6 CM U 8 CM, yIroJl MEX1y HUMHU
45°. BokoBas oBepXHOCTh paBHa 110 cm?. Haliure mOIHYIO MOBEPXHOCT.

3agaua Ne3

Bricota nunuuapa 7 cm, paaunyc ocHoBaHus 6 cMm. Halinurte miomanb cedeHus,
MPOBEACHHOTO NAPAJUICIIBHO OCH HUJIMHAPA HA PACCTOSTHUM S5 CM OT HEE.
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NHIANBUAYAJIBHASI CAMOCTOSATEJIBHASI PABOTA Nel5
«O0BEM reoOMeTPUUECKUX TEI»
Bapuanr 1
3agaua Nel:
B npaBuiibHOI TpEyToJibHOM pU3Me CTOPOHA OCHOBaHMS paBHa 18 cM.
Haiitu 00beM mpu3MBbl, €Cii ee BhICOoTa paBHa 12 cM.

3amaua Ne2:
Haiit 00BeM KOHYCa, €CITM €T0 BBICOTa paHa 8 cM, a oOpasytomias paBHa 10 cm.

3agauya Ne3:
OnpenenuTs 00beM MPSAMOYTOJBHOTO MapajijIeienuIie/ia o TPEM ero
u3MepeHusam: a = 8; B =1,3; ¢ =6.

Bapuant 2
3agaua Nel:
B npaBuiibHO# IECTUYTOIBLHOM MTPU3ME CTOPOHA OCHOBaHUs paBHa 10 cM. Haiitu
00bEM MPU3MBI, €CJTH €€ BbICOTa paBHa 15 cM.

3amaua Ne2:
Haiitn 00beM uImHApa, pagnyc KOTOPOro paBeH 6 ¢M, JUaroHajib OCEBOTO
CEUCHMS C BBICOTOM COCTABJISIET YIoJ 30°.

3agaua Ne3:
OnpenenuTts 00bEM MPSMOYTOJIBHOTO MapaJijIeIenuIie/ia o TPEM ero
m3Mepenusim: a = 18; B =0,1; ¢ =2.

4.2.2.10. JD1eMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH
Oobpazoeamenvnvle pesynbmamaol, nooaexcaujue npogepke (Inemennol):

[1P6 07, T1P6 08, TTP6 14.
[TPy 01, ITPy 02, ITPy 03, I1Py 04, [1Py 12, [TPy 13, ITPy 14, ITPy 18, I1Py 19.
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NHIANBUAYAJIBHAA CAMOCTOATEJIBHAS PABOTA Nel6
«DneMeHThl KOMOMHATOPUKH U TEOPHH BEPOSTHOCTEI

Bapuanr 1
1. B Baze nexat 7 pa3Hbix TUPOKHBIX. CKOJIBKO CYIIECTBYET BAPUAHTOB BHIOOpA U3
HUX JABYX MUPOKHBIX?
2. CKOIbKMMH CcHOCOOaMU MOYKHO MOJApUTh 6 pa3iIMuYHBIX MO OKpacke Msdei
IIECTH MaJIbIIIaM, Bpydasi KaKIOMy IO OJHOMY M4y ?
3. CKOJIBKO CYyIIECTBYET CIIOCOOOB 3aHATHh 3 OJHOMECTHBIE NIAPTHI B IIEPBOM PSIY
KJIacca, €CJIM B BEIOOPE MECT yYacTBYIOT 22 IMIKOJbHUKA?
4. bpomienbl 2 urpajibHbIX KyOuka. KakoBa BepOSITHOCTH TOro, YTO Ha IMEpPBOM
KOCTH BBINAJIO YUCTIO 4, a HA BTOPOM — HEUETHOE YUCTIO?
5. BeposdTHOCTh momnajgaHus MO LEJIW NPU OJHOM BBICTPENIE Yy MEPBOrO OpYAHUs
paBHa 0.6, a 'y Broporo — (.7. HaliTu BEpOATHOCTb TOTO, YTO IO LEJIU NONAAET XOTS
OBl OJTHO OpYy/AHE MOCJE TOr0, KaK 00a CAENAI0T MO OJAHOMY BBICTpEY.

Bapuanr 2
1. Ha okpyxHocTu orMedeHo 10 Touek. CKOJIBKO pa3IMYHBIX TPEYTOJbHUKOB C
BEpIIMHAMU, BEIOPAHHBIMH U3 3THX TOUYEK, MOYKHO MTOCTPOUTH?
2. CKoJIbKUMU croco0amMu Jyisl ydacTusi B KOHGEpEHIMU U3 9 4WIEHOB HAyYHOTO
00IIIeCTBa MOKHO BBIOPATh TPOUX CTYIEHTOB?
3. CKOJBKMMHU CIOCO0aMHU MOXKHO PacCaJuTh YETBEPHIX JACTEH Ha YeThIpeX
CTYJbSAX B CTOJIOBOM AETCKOTO cana?
4. bpocatoT 1Be wurpaibHble KOCTH. HailTu BepoOSITHOCTH COOBITUS, €CIIU
MPOM3BEICHUE MOSIBUBIINXCS YACEN PABHO 6.
5. U3 kononmel kapt B 36 JMCTOB Hayraj BbIHUMAeTCi OJHa kKapta. Haiitu
BEPOSITHOCTH TOT'0, YTO 3TA KAPTa JamMa KPaCHOM MAcCTH.
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4.2.4. KonTpoJibHbIe padoThI IO pa3aejiaM

4.2.4.1 Crenenn n kopau. CTeneHHasi, NOKa3aTeJbHasl M JIOTapupmMudecKue

GyHkumu

Oopaszosamenvubie pe3yibmamot, noodaexcauwjue npogepke (31emenmol):
[1P6 01, TTP6 02, ITP6 03, ITP6 04, I1PG6 05, ITP6 06, TTP6 14.
ITPy 01, ITPy 05, ITPy 06, ITPy 07, IIPy 08, ITPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne2 11O TEME:
«Crenenn u kopuu. CTeneHHasi, NoKa3atejbHas U JJorapupmMudeckas

GyHKIUmW»

B 3amanusix 1—6 ykaxute mpaBUIbHBIN OTBET.

[Ipy BEINONHEHUY 3aJaHUN 7—9 3aIUIIUTE X0 PEIEHUS U TTOJIyYEHHBIN OTBET.

Bapuanr 1

4128
{8

1. Haiinure 3Hau€HKE YMCIOBOTO BBIPAXKEHHUS:
a) ;1; 0) 4; B) 2; r) %

2 1

a3_a3
1

3
2.Vnpoctute Bolpakenue:  d4° -1

1
1 2 1 1
a)@’; 6 a; pa-l;  patl
3. Pemure ypaBHenue 100*=10:
1) 1; 2)2; 3)0,5; 4)-1.
4. Pemute HEpaBEHCTBO 2'<8:
1) x<2; 2) x>2; 3) x<3; 4)x>3 .

5. B T4HCIIUTE 2310323:
1) 81; 2) 27; 3) 9; 4)8.
6. Borauciure logio 24 — logi 2:

1) 5; 22, D13 4L
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Ilpu eévinoanenuu 3a0anuil 7—8 3anuwiume xX00 peuwieHus U NOJIYYeHHbLI
omeem.
6. Pemmte ypaBHEHHUE:
a)V3x—1—Vx+2=1; 6) 25+45— 5=0.
B) log »(3x +1) =3; r) logs (4—x)+loga3=1;

8. Pemute HepaBeHCTBO:

x—7
a) VKFI5>5-%; 0) (i) > 1;
6
B) O¥ - 2.3x<7; r) logo7 (4x -2) < logos B3x + 1).
Bapuanr 2
128
1. Haitgure 3Hau€HNE YUCIOBOTO BBIPAKEHHUS: 2
a) 3; 0)4 ; B)2 ; r) 1.
2
1
a’- 25

1

6
2. YnpocTtuts Belpakenne: 4 5

1
1 1 [ 1
a)GS; 6)“6'5; B) a°-5; r)as+5.
3. Pemnre ypaBHeHnue 25*=5:
1) 1; 2) 2; 3)0,5; 4)-1.
4. Pemure HEpaBeHCTBO 6'<36:
1) x<2; 2) x>2; 3) x<3; 4)x>3 .

5. Berunciure 320853:

1) 81; 2)27; 3)9; 4H12.
6. Breruucnure logs 15 —log; S.

1) 5; 2)2; 313 41

Ilpu eévinoanenuu 3a0anuil 7—8 3anuwiume x00 peuwieHus U NOJIYYeHHbLI
omeem.
7. Pemwure ypaBHEHU:

a) VI2+x—V1—-x=1; 6) 9*—10:3*+9=0;
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B) logs(2x-4)=2; r) loges (7 —x)+loge2 = 1.

8. Pemwure HepaBeHcTBa: :
—
< 1;

a) Vk=3>x—5; 0) (l) <
7
B) 25% < 6:5*-5; r) logos(Bx+2) < logos (x—1).

4.2.4.2 OcHoBbI TpUroHoMeTpuu. Tpuronomerpnyeckue pyHKuMu

Oopaszosamenvuble pe3yibmamot, noodaexcauwjue npogepke (31emenmol):

I1P6 01, IIP6 03, IIPG 05, [1PG 14.
TPy 01, ITPy 06, [IPy 07, [TPy 08, I1Py 18, [IPy 19.

KOHTPOJIBHASA PABOTA Ne3 11O TEME:
«OcHoBBI TpUroHOMeTpHUH. TpUroHoMmerpuveckne GyHKIUN»

B 3aganusax 1 —4 ykaxuTe npaBUIbHBIA OTBET.

[Ipu BBITIOJIHEHUM 33IaHUN S—7 3aNUIIUTE XOJ PEUICHUS U MTOJYYCHHBIA OTBET.

Bapuant 1
1. Berunciure sin 30°:
1)0,5; 2) I; 3)%; 4)%.

2. Haiigute 3Hauenue Boipaxkenust  2sin 30°+6 cos 60° - 3ctg 30° +9 tg 30°:
1

1)4; 2) — 4; 3)6;  4)42
3. Yrpoctute, ucnonb3yst GopMyJIbl TPUBEIACHUS cos(m-a)-cos(2m-a)+cos?a:
1) 2cos?a; 2)1; 3)0; 4)2sinq.

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

1) + 2)—.
5. Tlo 3agaHHOMY 3HAYEHUIO TPUTOHOMETPUUIECKON (DYHKITUN, HAMTUTE
3HaYEHUE
ctg a, eciu sin 0=0,8 u < o < TI.
2

6. Peure ypaBHeHue:

a) cos3x+cosx=0; 6)sin2x+*/—23sin2x=O.
7. Peminre HEPABEHCTBO:

(sinx + cosx)*>1 .

2
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Bapmuanr 2

1. Beruuciure cos 30°;

1) 3) V3

42
0,5; 2) 1; 2

2

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

1)4; 2)—4; 3)6; 4)5
3. Yopoctute, Hcnoib3yst opMyJIbl IPUBEISHUS SIN(71—0)-cos(T—a)+cos?a:
2
1) 2cos?a; 2)1; 3)0; 4)2sin’a.

4. Onpenenure 3HaK BoipaxeHus: sin100°- cos 100°.
1) + 2) —.

5. Ilo 3a7aHHOMY 3HaYEHUIO TPUTOHOMETPUYECKON (PYHKINU, HAMIUTE 3HAYCHHE
tga, ectmcos 0=0,8 UL <« g <.
2

6. Pemite ypaBHeHue:
a) sinSx+sin3x=0; 6) cos’x+3sinx=0.
7. Pemnte HEPaBEHCTBO:

(cosx - sinx)’>>Y2 .
2

4.2.4.3. IlpousBogHas (PyHKIUN, e IPUMEHECHHUE.
IlepBooOpa3Hast pyHKIIUM, e IPUMEHECHHUE

Oobpazoeamenvhule pesynbmamaol, nooaexcanjue npogepke (Inemennol):
[1P6 01, ITP6 04, I1P6 06, ITPG 14.
[IPy 01, ITPy 06, ITPy 07, IIPy 08, I[TPy 09, I[IPy 10, ITPy 11, ITPy 18, IIPy 19.

KOHTPOJIBHAS PABOTA Ne4 110 TEME:
«IIpousBoaHasi u nepBoodpasHas QyHKIMI»

B 3aganusx 1-5 ykaxkute npaBUIbHBIN OTBET.
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[Ipu BBITIOTHEHUH 3aJaHUH 6-9 3anUIIMTE X0 PEIICHUS U TOJTyYeHHBINA OTBET.
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Bapuanr 1
1. Haitmure £/ (4), ecm f(x) = 4x-5.

)3, 2)2; 3)-1 4) 4.
2. YpaBHeHue KacaTelbHON K rpaduky GyHKIUM y =X + 4 B TOUKe ¢ adcuuccoi
Xo=-3 UMeEET BUJI:
1) y=7x+13; 2) y=Tx+15; 3) y=—Tx+15; 4) y=—"Tx+13.
3. Ykaxwure QyHKIHIO, 1711 KOTOpor F (X) = 4sin X - X ABISIETCS
NepBOOOPa3HOM:
a) f (x) =4sinx —1; B) f (x) =4cosx — 1;
0) f(x)= 4sin>l< — 2X; r) f (x) =4cosx — 2x.

dr

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

5. Teno ABMKETCS TO MPSAMOM TakK, YTO PACCTOSHUE S (B METPAx) OT HETrO J10
TOYKH B 3TOH TPsSMOI M3MEHSETCS 10 3aKOHY S(f)=3t> —12¢+7 (¢ — Bpems
JBHKEHUS B CEKYH1ax). Yepe3 CKOIBbKO CEKyHJ IOCIE Hadaja JBHKCHUS
MTHOBEHHAsi CKOPOCTh Tejia OyZleT paBHa 72 M/cC:

1) 16; 2)15; 3) 14; 4) 13.

6. Haiigure i pynxuuu f(x) = 9x>~16x nepoobpasHyro, rpapuk KOTOpon
npoxoauT yepe3 Touky M (1; -2)

7. Haiinure HanMeHbLee 3Ha4eHre QyHKIME y =X° — 75X +5 Ha otpeske[0; 6]

8. HaiinuTe muiomans purypsl, orpaHndeHHON rpadukoM (QyHKIMH
y=(x+1)?, npsMbiMu Xx= 2 1 x= 1, u ocwro OX.

9. Mccnenyiite pyHkmmioo y = x* — 2x*> — 9 u nocrpoiite eé rpadux.

Bapuanr 2
1. Haiigure £/ (16), ecm f(x) = 8x-3.
1)3;  2)2; 3)-1; 4) 1.
2. YpaBHeHMe KacaTelnbHOU K rpaduky QyHKIHU Y = % B TOUKE C a6CIMCCOit
X
Xo=-3 HMEeT BUI; l) y=—5x+23;  2) y=—>5x+21;
3) y=5x+23; 4) y=5x+2.
3. Vkaxure QyHkuuto, ajisg koropoit F (x) = 19sin x + x sBisgercs
NepBOOOPA3HOM:
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. BeraucnuTe UHTETpalt: {l x2dx:
a) 4, 0) 0; B) &
3

S. Teno gBUkeTCS MO MPSIMOU TaK, UYTO PACCTOSAHUE OT HAYAIBHOU TOYKHU
U3MCHSCTCS 110 3aKOHY S(f)=¢+0,4t> —6 (M), TAC ¢ — BpeMs JIBHIKCHHUS B

cekyHnax. Halnure ckopocts Tena yepe3 10cekynn mociie Hayana
JIBUKEHUS:

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

6. Haiigure s pynkuun f(x) = 8x*+4x nepBoobpasnyo, rpadMK KOTOPOii
MPOXOUT Yepe3 Touky Touky M (1; —3)

7. Haiigure HanGonbliee 3Ha9enne GyHKIUU y= x> — 27x +19 nHa orpeske [ -4;0].

8. HaiiguTe miomans purypel, orpaHndeHHON rpadukoM GyHKIUN
y=(x+2)?%, npsambiMu x= -3 1 x= 0, 1 ocero OX.

9. Uccnenyiire pynkuuio y = x* — 3x? +12 u moctpoiite eé rpaduxk.

4.2.4.4. IlpsiMble U IJIOCKOCTH B MPOCTPAHCTBE.
KoopauHaTsl 1 BEKTOPHI.

Oopaszosamenvhule pe3yibomamot, nood1eHcaujue npogepke (I1emMeHml):
[1P6 01, ITP6 09, ITPG 11, ITP6 12, TTPG 13, ITPG 14.

TPy 01, TPy 14, MPy 15, [TPy 16, IIP6 17, TPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA NeS 110 TEME:
«IIpsimbie U UI0CKOCTH B pocTpaHcTBe. KoopaMHATHI M BEKTOPBI B NPO-
CTPAHCTBE»

B 3aganusax 1-4 ykaxurte MpaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUH 3aJaHUN 5—7 3aMUIIUTE X0 PEIICHUS U TOJTYYECHHbIN OTBET.

Bapuanr 1
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1. Eciin niiockocTh NPOXOIMT Yepe3 NPSAMYI0, NapaslieJbHYIO IPYroii
IJIOCKOCTH, U NlepeceKaeT 3Ty IJIOCKOCTh, TO JIMHUA NepecevdeHusi II0CKoCcTel
A)napaiienbHa JaHHOW MPSMON;

b) ckpemuBaeTcs ¢ TaHHOU MPSMOU

B) He mapamienpHa 1TaHHON NPSAMON;

') napayinenbHa TaHHOM MIOCKOCTH.

2. Ecin nnpsimMas ..., TO 3Ta NpsiMasi NePHeHANKYJIAPHA JAHHOU IUI0CKOCTH.
A) neprieHIMKyJsipHa KaX 101 U3 ABYX CKPEIIMBAIOIIUXCS MPSAMBIX;

b) nepnenaukynspHa Kax 01 U3 JIBYX MEPECEKAIONINXCS MPSMBIX, JICKAIUX B
ATOM MIIOCKOCTH;

B) He neprnieHIuKy s pHa KaXI0M U3 2 MEePECEKAOIIMNXCA MPSAMBIX, JIEKAIUX B
ATOM MJIOCKOCTH;

') nepnieHAUKYIApHA KaXI0U MPSMOI, JIexKaIIe B TOM MJIOCKOCTH.

3. Touka M — cepeanna orpe3ka AB. Haiigure koopauHaTbl TOYKHU 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); ') Ipyroi OTBET.

4. 1anbl Touka A(5;0;2) u Touxka B(3;-4;6). HailianuTe paccTosiHue MexIy
3THUMH TOYKAMMU:

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

5. Koniibl oTpe3ka AB He nepecekaroiero miockocTh, yAajIeHbl OT Hee Ha
paccrosiunu 7,4 M u 2,6 M. Haiigute pacctosinue ot cepenunsl M otpe3ka AB 1o
3TOM IIOCKOCTH.

6. 113 Touku, OTCTOSAIIEH OT IJIOCKOCTH Ha pacCTOSIHUU 4, IPOBEJICHBI ABE
HAKJIOHHBIE K IJIOCKOCTH 1o yrioM 45°. Haliiure NIMHBI HAKITOHHEIX.

7. CocTaBbTe ypaBHEHHE IIOCKOCTH, MPOXOIAIIEH YEPES TOUKY A H
nepreHuKysipaon npsimoit AB, eciu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
1.Ecan npsaMas napajieibHA KAaKOM-J1100 NPSAMOM, ... , TO JaHHbIE IPSAMAS U
IUI0CKOCTH NMApaIeJIbHBbI.
A) He neXxallen B INIOCKOCTH,
b) nexareit B mIOCKOCTH;
B) He npunaanexaiiei mioCKOCTH;
') mpuHaasiexamnieil miocKOCTH.
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2. Ecsin o1Ha M3 ABYX Napajliie/IbHBIX NPSAMBIX IePIEeHIMKYJISPHA MJIOCKOCTH,
TO ...

A) npyras He nepreHIuKyIsIpHa 3TOM MJIOCKOCTH;

b) npyrast napajuienbHa 3TOH MII0CKOCTH;

B) npyras He nepecekaer 3Ty IIOCKOCTb;

I') u npyras nepneHAnKyJIsipHa TOU IIIOCKOCTH.

3. Touka M — cepennna orpe3ka AB. Haiigure koopamHatsl TOUKH M,
eciu A (1;3;-2), M (-5;7;8):

a) M (-2;5;5); 0) M (-2;5;3); ); B) M (3;5;5); I') Ipyroi OTBET.
4. lannl Touka A(3; —1;0) 1 Touka B(2;4;1). HaiiguTe paccTosiHue MexKIY
3THUMH TOUKAMMU:

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

5. Touka A JeXHT B INIOCKOCTH, TOYKa B Ha paccTostanm 12,5 ¢m oT 3TOM
I0CKOCTU. Haiinure paccTosHue oT cepeuubl 0Tpe3ka AB 10 MIOCKOCTH.

6. U3 TOYKH, OTCTOSIHIGﬁ OT IINTIOCKOCTHU Ha paCCTOAHUN 10, ITPOBCIACHBI JIBC
HAKJIOHHBIC K IINIOCKOCTH 110 YIJIOM 600 HaﬁﬂHTe CYMMY AJIMH HAKJIOHHBIX.

7. CocTaBbTE ypaBHEHHE INIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKY B u
nepneHaukysipaoi npsimoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).

4.2.4.5. MHOIrOrpaHHUKH M TeJIa BpalleHUs

Oopazosamenvhule pe3yiomamot, nood1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 06, ITP6 09, I1P6 10, ITP6 11, ITPG 12, ITP6 14.

TPy 01, [TPy 12, TPy 13, TIPy 14, TIPy 15, [Py 16, ITPy 18, TIPy 19

KOHTPOJIBHAS PABOTA Ne6 I1O TEME:
«MHOrorpaHHMKH H TeJIa BPallleHUsD)

B 3aganusax 1-4 ykaxuTte MpaBUIbHBIN OTBET.
[Ipu BBINOJIHEHWH 3aJaHUN 5—7 3aMUIIUTE X0/ PEIICHUS U TOJTYUYEHHbIN OTBET.
Bapuanr 1

1. 12 — 3710 4yMcIHIO...
1) BepIMH napauiesenumnesa;
2) p€bep nmapauienenunena;

3) rpaneil napauienenuneaa.
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2. IMauHAP HEJIB3S MOJYYHUTh BPAllleHHEM. ..
1) TpeyronbHHUKa BOKPYT OJJHOU U3 CTOPOH;
2) KBaJpaTa BOKPYT OJHOW U3 CTOPOH,;

3) mpsIMOYTOJIbHUKA BOKPYT OJHOM U3 CTOPOH.

3. llepneHauKyJIsIp, ONYIEHHbIIi N3 BEPIIMHBI MUPAMUIBI HA MJIOCKOCTh
OCHOBAaHMHS, HA3HIBAETCSI:
1) MenuaHoM; 2) oceto;  3) AMaroHasblo; 4) BBICOTOIA.

4. Bok0BO#i MOBEPXHOCTHIO HUJIMH/APA BbICOTOM H 1 tnaMmeTpomM ocHOBaHus d
sBJseTcsa kBaapar. Toraa BepHo, 4To0...
1)d=H; 2) H = nd; 3)nrH =d.

5. OcHoBaHKe nMUpaMuabl — NPSIMOYTOJIBHUK CO cTOpoHamu 4 cM u 6 cMm. Kaxmoe
00K0BOE peOpO MUpaMUIbI paBHO 5 ¢cM. BeIUMCINTE BBHICOTY MUPAMMU/IBI.

6. O6pasyromas konyca 10cm, a Beicota 8cm. Haitaure 00béM KoHyca.

7. Inametp mapa 12cm. Haliaure miomaas NOBEPXHOCTH LIApA.

Bapuant 2
1. 8 — 310 4MCIIO...
1) BepiIMH napaieaenunena;
2) pébep napasuieNenunena;

3) rpaHeil napauienenuneaa.

2. InauHApP MOXKHO MOJYYUTh BPAallleHUEM. ..
1) Tpameuuu BOKPYT OJTHOTO U3 OCHOBAHMUI;
2) pom0a BOKpYT OJTHOM U3 AHATrOHAJIEH;

3) npsAMOYTOJIbHUKA BOKPYT OHOU U3 CTOPOH.

3. BboicoTa 00K0BO#i I'PaHM NPABUJIBLHOW MUPAMU/IbI, IPOBEJCHHAS U3 €€
BEPLIUHDbI, HA3bIBACTCH:
1) mequanoit; 2) amodemMoii; 3) meprneHauKyIsipoM; 4) OMCCEKTPHUCOM.
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4. BOKOBOM NMOBEPXHOCTHI0 HMJINHAPA ¢ BHICOTOM H u paanycom ocHoBaHus R
siBJsieTcs KkBaapar. Torga BepHo, 4To...

H 2T R 2
= =2r; 2 _on:
1) R 2) H 3)H=2R.

5. OcHoBaHue TUPaMUIBI IPSIMOYTOJIBHHK, Y KOTOPOTO CTOPOHKI 8 CM 1 6 CM.
BricoTa mupaMuIpl MPOXOANT YEPe3 TOUKY IMePEeCceUCHUs JUaroHaiei, oHa paBHa
12 cm. Haiigure 60K0BOE peOpo MUpaMUJIBI.

6. ITnomaas MOBEpXHOCTH  Inapa pasHa 36 cm?. Haiimure 066EM mmapa.

7. O6pazyromas konyca 10cm, a Beicota 8cm. Haiiute 60KOBYIO TOBEPXHOCTD.

4.2.4.6. DneMeHTbl KOMOMHATOPUKU, CTATHCTHUKHN U TEOPUM BEPOSITHOCTEH

Oopaszosamenvhule pe3yibmamol, NoO1eHcaujue npogepke (I1emMeHmul):
I1P6 07, ITP6 08, ITPG 14.

TPy 01, [TPy 02, [IPy 03, TIPy 04, IIPy 12, [IPy 13, [TPy 14, IIPy 18, TPy 19.

KOHTPOJIBHASA PABOTA Ne7 11O TEME:
«JIEMEHTBI TEOPHHU BEPOSAATHOCTEH M MATEMATHYECKOI CTATHCTHKU»

B 3aganusax 1-4 ykaxurte MpaBUIbHBIN OTBET.
[Ipu BBINOJIHEHUY 3aJaHUN 5—7 3aIMIINTE X0/ PEIICHUS U ITOJyYEHHBIN OTBET.

Bapuanr 1
1. Berauciure @:
31441
a) 7%; 0) 172; B) 4,6; r) 14.
2 .Beruucnure Py
a) 16; 0) 12; B) 46; r) 24.
46
3. Brraucnure -
AIO
a) 8 ; 0) 24; B) 4; r) %
4. Beruncmure €7 ~C3
a) 27; 0) 18; B) 26; r) 24.
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5. B rpynmne 32 ctynenta. CKOIBKUMHU CIIOCOOAMU MOKHO CPOPMHUPOBATH
KOMaHy U3 4 4elloBeK JUIsl y4acTHsl B MaTeMaTU4ecKon oaummnuaze?

6. Ha sk3aMeHe 1o MaremMaTuke /Ui yCUJICHUs: KOHTPOJIS TPpyNImy u3 35 CTyICHTOB
paccaauiu B Tpu ayauTopuu. B nmepByro nocaaunu 10 yenosek, Bo BTopyo — 12,
B TPEThIO — OCTAIbHBIX. KakoBa BepOsSTHOCTH TOT0, YTO JIBa CTYACHTA TOBapHUIIA
OKaXXyTCsl B OJJHOU ayIUTOpUu?

7. VI3 mapTum u3aenuit ToBapoBe OTOMPAET U3JIENNS BBICIIETO COpTa.
BeposTHOCTB TOT0, UTO Hayauy B3STOE H3/EJHEe, OKaXETCS BBICIIETO COpTa
paBHa 0,8. HaiiguTe BepOsSTHOCTB TOTO, UTO U3 TPEX MPOBEPEHHBIX U3IEINI
TOJIBKO /1B BBICIIETO COPTA.

Bapuanr 2
1. Berunciure ool
4145!
a) 53 0)7; B) 3,8; 1) 124.
6
2. Beruuciure Ps:
a) 15; 0) 120; B) 25; r) 20.
A4
3. Beruncaure - :
9
a) 10; 0) 17; B) 4; r) 14.
4. Beruucnure C,, -C,, :
a) 20; 0) 17, B) 42; r) 24.

5. CxonbkuMU cioco0amu u3 25 CTyJIEHTOB IPYNIIbl MOKHO BBIOPATh YETHIPEX
JUISl y4acTHUs B TPa3JHUYHOM KOHLEepTe?

6. 25 BBIITYCKHUKOB CEJIbCKOXO3SIICTBEHHOTO MHCTUTYTA HAIlpaBUIU padoOTaTh B
Tpu cena. B Xaneneesky momnaio 7 MOJIOIBIX CIEIIMATUCTOB, B Xa4alypoBKY —
12, B KpacHsble Orypeiitpl — ocTanbHble. KakoBa BEpOSATHOCTB TOTO, YTO TPH
npyra OyayT cedaTh pa3yMHOE, 100poe, BEYHOE B OJJHOM celie?

7. OTaen TeXHUYECKOTO KOHTPOJIs TUtiorpadun «D@aBopuT» IPOBEPUI KHUKHYIO
MPOIYKIIMIO HAa Ha4Ke Opaka. BepoaTHOCTh TOTo, 4TO KHUTa HE OpakoBaHHAsS
paBHa 0,9. HaliTu BeposSITHOCTb TOTO, YTO M3 ABYX MPOBEPEHHBIX KHUT TOJIHKO
oJiHa OpakoBaHHas.
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4.2.5. Mesxcoucyunaunapusle 3a0aHus ¢ y4yemom npPoPeccuoHaIbHOl

HanpaejleHHocmu

Pa3nen/Tema

BapuaHTbI MeKIMCHUIVIMHAPHBIX 3aJaHU I

Pa3pnea 1. IloBTO-
peHHe Kypca Ma-
TEMATHKH OCHOBHOI
IIKOJIBI

3ananue 1. CroiioBoe nomenieHrne KopoBHruka Ha 200 )KUBOTHBIX
HMMeeT MPSAMOYTOJIbHYI0 (JOpMY U CIEAYIOLIUE pa3Mepbl: AJIUHA —
66 M, mumpuHa — 21 M. Bpluucnure miomanb KOPOBHHKA.
OnpenenuTe, CKOILKO M? HPUXOIUTCS HA OJHO KHUBOTHOE.
3ananue 2. JlekapcTBeHHBI mpemnapar crout 500 pybnei. B
CleAyrolEeM Mecsile ckuika Ha Hero coctaBuT 10%. Kakas nena
Oyzer y mpemnapara B CeIyromeM Mecse?

3apanme 3. Macca B3pocioro measeas - 750 kr, a macca
HOBOPOXKJIECHHOTO MeIBeKOHKa cocTaiseT 1/1500 yacts Macchbl
B3pocCJIoro MenBes. Yemy paBHa Macca HOBOPOXKIEHHOTO
Me/IBEKOHKA?

3ananue 4. JleTeHbI KEHIYpy CaMblid JETKUN HOBOPOKICHHBIN
13 BCEX U3BECTHBIX MIIEKOMUTaImuUX. Haliiure poct keHrypéHka,
€CJIM U3BECTHO, YTO POCT KEHI'ypYy 2,5 MeTpa, a pOCT KeHI'ypEHKa
cocraBiseT 1% ot pocra Mmambl. OTBET BbIpa3sUTE B MUJUIUMETPAX.

3ananue 5: B cocyn, conepxkamuii 10 1uTpoB 24-11pOLIEHTHOTO
BOJIHOT'O PacTBOpPa HEKOTOPOTO BEIIECTBA, JOOABHIIN 5 JINTPOB
Bobl. CKOJIBKO MPOIIEHTOB COCTABUT KOHIICHTPALIHSI
MOJTYYHMBIIIErOCS pacTBOpa’?

3aganue 6: bonpHOMY BBINIMCAIN KypC JIEKAPCTBA, KOTOPOE HYKHO
npuHUMaTh 1o 250 Mr Ba pasa B JIeHb B TeueHue 7 nHel. B onHoi
yIaKoBKe JiekapcTBa cofepxurcsa 10 tadbnerok mo 125 wmr. Kakoe
HauMEHbIIIee KOJIMYECTBO YINAKOBOK IOHAJOOUTCS Ha BECh KypC
ne4eHus?

Pazgea 2. Crenenu u
kopHu. CreneHHas,
NMoKa3aTeJibHasA U
Jorapupmuueckast
pyHxuum.

3ananmue 1. M3meHeHne Temmeparypbl cOOaKud MO THSIM
onucbiBaeTcs popMyoit y=x-5. TemnepaTtypa cobaku yObIBaeT in
BO3pacTaer?

3aganue 2. V3MeHeHne KOIMYECTBA JIEMKOLIUTOB B KPOBH TEJIEHKA
10 IHAM omuchkiBaeTcs hopmystoit y = x°. KomuuecTBo NeHKOIUTHI
B KPOBHU TeNIEHKA yObIBACT WM BO3pacTaeT?

3ananue 3. W3meHeHnne konuyecTBa TPOMOOLIUTOB B KPOBU
co0aku Mo JIHAM onuchiBaeTcs popmyrnoi y = 2*. KonnyectBo
TPOMOOIIMTOB B KpOBH coOaku yObIBaeT UM BO3pacTaer?

3aganue 4. l3meHeHue reMoriioOMHa B KPOBH TEJNEHKA MO JTHAM
omucekiBaeTcst popmynoit v = 0,8, ['eMornoOuH B KpoBH TeNEHKa
yOBIBAET UK BO3pacTaeT?

3ananme S. B HavanbHBI MOMEHT BpeMeHM ObLIO 8 OakTepid,
yepe3 2 4 mocje MoMeUleHus OaKTepHil B MUTATENbHYIO Cpely UX
yucino Bo3pociio a0 100. Yepe3 CKOIBKO BpEMEHH C MOMEHTA
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NOMCHICHUS B IMUTATCIBHYIO CpCAy CICAYCT OKHUAATh KOJIOHUIO B
500 GaxTepuii?

3aganue 6. KomnuecTBo Tak Ha3pIBAEMOI'O ''Hoz[z[emeBaromero"1
KOpMa  MPONOPLUUOHAIBHO  HApYXHOM  MOBEPXHOCTH  Teja
KUBOTHOTO. 3Has 37O, oTpeenuTe KaJIOpUHHOCTD
MOJ/ICPKUBAIOIIETO KOpMa JiJist BoJia, Becsiiero 420 Kr, eciid mpu
TeX XKe ycsnoBusax Bos 630 kr BecoM Hykaaetcs B 13 500 kanopusix.

' Tlonnepsxuparomuii kopM - T. €. MUHHMAIbLHOE KOJHYECTBO,
KOTOpO€ JIMIIb IOMNOJIHAET TpaTbl OpPraHu3Ma Ha TEIIo0TAady,
paboTy BHYTPEHHHMX OPraHOB, BOCCTAHOBJICHHE OTMHPAIOIINX
KJIETOK U T. II.

[IpoayKTUBHBIN KOPM - OIIpEJEeIEHHOE KOJIMYECTBO JOOaBOYHOIO
KopMma, CBEpX HOJJI€PKUBAIOLLIET O,
obecreunBaromiee BbIPAOOTKY HPOAYKLIHMH KUBOTHOIO, pPaJH
KOTOPOU OHO COLEPKUTCA.

Paznen 4. Ilpo-
U3BO/JHASA M Iep-
BOOOpa3Hasi PyHKUMHU

3aganmue 1. 3aBUCUMOCTH POCTA TAPA3UTOB B OpraHU3Me COOAKH OT
yIoTpebieHus CyXoro Kopma mpejcTapieHa GpopMmynoi y = 2x? —
x+1. 3anummre popMyiy 3aBUCMMOCTH CKOPOCTH pOCTa Mapa3uToB
B OpraHU3Me COOAKH OT yIOTPeOIECHHs CyXOro KopMa.

3ananme 2. JleiicTBUEe AAaHHOTO KOJWYECTBA AHTHOMOTHKA Ha
OpraHM3M J>KMBOTHOTO TI0 BpEeMEHH omucaHo (opmyroi
m(t)=2t>+7t-9. Omnpenemure CKOPOCTb JEHCTBHSA  JAHHOIO
KOJIMYECTBA aHTUOMOTHKA HA OPTaHU3M >KUBOTHOTO?

3aganue 3. Pa3mHOXeHHE MUKpOOOB B OpraHu3Me >KHBOTHOIO
3aBUCHT OT 4YacTOTHl MpUéMa JaHHOTO JIeKapCTBa, KOTOpas
onmuceiBaetcss  popmynoit y=0,7x> - 1,4x-1,6.0npenenuts mpu
Kakol dYacTtore mnpuémMa JaHHOIO JIEKApCTBA PA3MHOKECHHUE
MHUKPOOOB B OpraHU3Me KUBOTHOTO OyJIeT MUHUMAaJIbHOE?

3aganue 4. 3a nepsble 13 qHEN XUMHOTEpanuy Macca
3710KauY€CTBEHHOT0 HOBOOOpPA30BaHHE Y COOAKH yMEHBIIAIach CO

CKOPOCTBIO MI(t) =- 0,2t +0,015t" I'paMM B JICHb.

KakoBa Macca oIyXxoJu Ha JIeCSIThIi JIeHb JICYEHNUs, €CIIN
HayajlpHas ee Macca paBHsutach 180 rpamm?

3ananue 5. KonuecTBo MUUITUTpaMM TETPALMKINHA Mi(t),
MOCTYMAlOUIee B KPOBOTOK KOIIKU Yepe3 £ MUHYT MOCJIE pueMa
TabJIETKU OMPEEINIIeTCs CKOPOCThIO ero nocrymieHus. Kakoe
KOJIMYECTBO TETPALUKIMHA OKAXKETCS B KPOBH KOIIKHU 4yepe3 15
MUHYT TIOCJIE€ TIPHEMA, €CJIH CKOPOCTH €r0 MOCTYIIICHHUS

3[. e - 0,4
MIOAYUHSACTCS 3aKOHY Ml"/MI/IH‘7

3ananue 6. B pe3ynbpTaTe NoTEpU KPOBU COAEPIKAHUE JKENE3a B
KpPOBH ’KMBOTHOTO YMEHbIINIOCH Ha 210 Mr. CkopocTb
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BOCCTAHOBJICHUA HCOOCTATKA KECJIC3a ONIPCACIACTCA

coorsomennem U(t)=210e™7  rxe t-Bpems B cyrkax. Onpenemnre
3aKOH BOCCTAHOBJIEHHS HEJIOCTATKA JKelle3a.

3aganue 7: Beiunciure miomaas 1Ha KOPMYIIKH ISl JOMAILTHETO
CKOTa, eCJIM IEPUMETP JIHA KOPMYIIKH OrPaHUYEH JUHUAMHI y=X"-
2x-2 u y=-x’+2. Boinonnure ueprex. OTBET JaiiTe B KBaAPaTHBIX

MeTpax.

Paszpgea S. Ilpsimblie u
IJIOCKOCTH B
NPOCTPAHCTBeE.
Koopaunarsl u
BEKTOPBI B NIPO-
CTPaHCTBe.

3apanme 1. [IpounTtarh TEKCT, BBINHCATH BCE MATEMaTUYECKUE
TEPMHHBI

«Tepmunom crubanwue, flexio, 0003HAYAIOT ABMKEHUE OHOTO W3
KOCTHBIX PBhIYaroB BOKPYT (PPOHTAIBHON OCH, MPH KOTOPOM YTOJ
MEXIy COWICHSIOIIUMHUCA KOCTSAMHU yMeHbIIaeTcs. Hampumep,
KOTJla YEeJIOBEK CAJWTCS, TPU CrHOAHWM B KOJICGHHOM CyCTaBe
YMEHBIIIACTCS YroJ MEXAy OeIpoM | roJicHbl. J[BMKeHue B
MIPOTHUBOIIOJIO)KHOM HAIPABICHUH, TO €CTh, KOTJA IPOUCXOIWT
BBINPSIMJICHUE KOHEYHOCTH WJIM TYJIOBHINA, a Yrol MEexXIy
KOCTHBIMH pblYaraMH YBEJIMYHBACTCS, HAa3bIBACTCS pa3rHOaHHEM,
extensio

B 3aBucmmocTu OT reoMCeTpruu CyCTaBa pas3jinvarOT IIJIOCKHUC,
6JIOKOBI/IIIHI)I€, OUIMHAPHUYCCKUC, MBIIICIKOBBIC, IIAPOBUAHBIC U
APYTruc TUIIBI CYCTaBOB»

3agaua 2. BepxHue KOHI[bI ABYX BEPTUKAIBHO CTOSIIUX CTOJIOOB,
yAQJICHHBIX Ha paccrosinue 3,4 M, COEIUHEHBI NEePeKJIaJIUHOM.
Bricora onHoro ctonba 5,8 M, a ipyroro — 3,9 M. Haiinure anmuny
MEPEKIIAIUHBI.

3agaua 3. 3 TOUkKM K MIOCKOCTH TMPOBENIEHBI JBE HAKIOHHBIE.
Haiigure miIMHBI HAaKJIOHHBIX, €CJIM OJHA U3 HUX Ha 26 cM OOJbIle
JpyroH, a MPOEKIMH HAaKJIOHHBIX paBHBI 12 cMm u 40 cM.

Pa3znen 6. Muo-
FOrPaHHMKM M TeJIa
BpallleHUusl

3aganue 1. Beruucnuth 00bEM mnpuLa, eciau ero quamerp 1 o, a
JuinHa paboueit momanu 10 cm.

3aganue 2. Berunciautb 00bEM pabodeli 4acTH UIJIBI IITIPULIA, €CITH
e€ pabounit nuametp 0,6 MM, a niuHa padoueit romanu 3,8 cM.

3ananue 3. TpyOuaras kocTh cobaku umeeT jiuHy h = 20 cwm,
nuametp d = 3 cM. Berauciants 06beM KOCTH COOaKU U TIJIOMIATh €€
OOKOBOI TOBEPXHOCTH.

3anaua 4: bouka umeet popmy nmnunapa. Beicota 60uku 35 oM,
nrameTp ocHoBaHUs 20 cM. CKOJIBKO BOABI MOKHO BMECTUTDH B
004Ky, 4TOOBI 3aMOIHUTH €€ MOJIHOCThIO (Bo3bMHUTE TT = 3)?

Pa3znen 7. Dj1eMeHTDI
TEOPUH
BEPOSATHOCTEH U
MaTeMaTH4YeCKOH

3ananme 1. 13 cnoBa «BETEPMHAPUS» nHayran BeiOupaetcs
onHa OykBa. KakoBa BEpOSITHOCTb TOTO, UTO 3TO COrjlacHasi OykBa?

3ananue 2. B nomemennn BeTepUHAPHON KITMHUKHA HaXOSTCS 12
nocerureneir ¢ cobakaMu, 6 IIOCETUTEIEH C KOTSITAMH U 2
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CTaAaTUCTUKHU

nocetutens ¢ uyepenaxamu. OnpeaenuTb BEPOSITHOCTb TOTO, YTO
CIIEIYIOINNA MOCEeTUTENb, 0OOpPaTUBIIUKCA K BETEpUHAPY, OyAET ¢
KOTEHKOM.

3aganue 3.
Ha OCHOBAHUU JAaHHBIX 3a OT‘ICTHLII?I rog o HpOI/I3BOI[CTBe MOJIOKA 1
KOJIMYECTBE KOPOB Ha MOJIOYHO-TOBAPHBIX (hepMax OmpeaeiuTe:

a) CpeIHUH yI0i Ha OJTHY KOPOBY;

0) cpeaHee YMCIIO KOPOB, 3aKPEIUICHHBIX 32 OJTHOU JTOSPKOI.

Ne BausioBoii Yaoii Yucii0 kopos,
depmbl |  HamOI MOJIOKA | 3aKPeIIeHHbIX
MOJIOKA, Il | Ha OJHY 3a OIHOM
KOpOBY, JOSIPKOIA,
KT roJIOB
1 650 3200 30
2 600 2800 22
3 400 2500 20

3aganne 4.Ctennaxk ocHalleH nOATbI0 mojgkaMu. CKOJIBKUMH
CIOCO0aMH MOXKHO Pa3MECTHTh S5 JICKAPCTBEHHBIX MPEHapaToB Ha
ITUX TMOJKaX, MPU YCIOBUH, YTO HA OJHOH TIOJKE JOJDKEH
HaxOJIUThCS TOJIBKO OJIMH JIEKAPCTBEHHBIN Mpenapar?

3aganue 5.11pu neueHNN 60JIHLHOTO MOYKHO IPUMEHSTH CIEAYIOLTNE
MEIMKaMEHTBI:  TaOJETKH, MUKCTypa, Karmm. CKOJIBKHUMH
croco0aMy MOYKHO COCTAaBHUTH JIeUeHHE OOJBHOTO TabieTkamu (2
HauMeHOBaHMs), MHUKCTypoi (1 HammeHoBaHue), kammsmu (3
HAaWMEHOBAHWSI ), €CJTH BCETO UMEETCs: TAOJETKH — 7 HAMMEHOBaHUH,
MHUKCTypa — 9 HauMEHOBaHUH, Karuii — 4 HaUMEHOBAHMUS.

3aganue 6. 13 maptum B 1000 amnyn ¢ HoBokamHoM, 20 ammyn
oKazanuch OpakoBaHHbIMH. KakoBa BepOSTHOCTH TOrO, UTO
n3baThie 20 aMITyJ1 ¢ IEPBOTO pa3a OKaXyTcs OpaKOBAHHBIMU?

Zapanme 7: Ha MexayHapoaHyro HayYHO-TPAKTHYECKYIO
koHpepenimio "Hayunsle wuccnenoBanus 2023" mnpuexamu 2
yueHbx u3 ['epmanuu, 3 u3 Cepouu u 7 u3 llseiinapuu. Kaxnprit
U3 HUX JieslaeT Ha KOoH(pepeHuH oauH nokiaa. [lopsaok nokinanoB
ompenenseTcss kepeObEBKo. HalauTe BEpOSTHOCTH TOTO, YTO
MATBIM OKaXeTcs A0KJax yuyeHoro u3 Cepoun.
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6.1. ®oHa TECTOBBIX 3aJaHUH
Ha BoinonHeHue tecta gaercs 1 akanemudeckuii yac (45 munyTt), B Tecte 30
BOITPOCOB.

4.3.1. Crenenu u kopHu. CTeneHHast PyHKIUSA
Tect

1. Ykaxure NMPOMEXYTOK, KOTOPOMY NpuHagneXxat BCce KOPpHU ypaBHEeHUs

vb—-2x+x=1

o (-2;2]

o (-4;-3)

e (—3;—2]
[0;2]

=V7-6x2ny=x

2. YkaxuTe abcumcchbl 06WmnX ToueK rpadhmkoB PyHKLMIA y
-1

e -1:1
1
0

V6 XX — 4 = X u1 s
3. Nyctb X0 - kopeHb ypaBHeHus VO ~4X — X" —4 =X yajnyre 3Xo +1

-2
-14
7
16

o O O

VxZ+3 —/4x=0

Hanante cymmy KopHen ypaBHEHUA
2

-2

1

O O O i

4

5. Ykaxute npomMexyTok, KOTOpOMY NpUHaanexaT Bce KOPHU ypaBHEeHUs

Xx—1=+vx+11

° [3;6]
o [=%5)
o (0;4)

(-4;-1)
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o O O e

o

O O O

10.

o O

11.

O

=V4-x2Ny=x

Ykaxute abcumnccbl oowmx Touek rpacpukoB hpyHKUUN y

HanguTte cymmy abeumcc obwmx Touek rpadmkos dyHkuminl X = V13X 4,

f(x) = Vx% + 22

13
-13
11
2

YKaxxute npomMexyToK, KOTOPOMY NpUHaanexaTt Bce KOPHU ypaBHeHUS
V3x+7-3=xXx

(=7;-1,5)

(-2.1;-1]

[0; 3]
(2;8)

. Hangute cymmy abcumcc obmnx Touek rpacpukoB pyHKLUN y=V3x*-2 7]

y=2x-1

YKaxuTe NnpoMeXyToK, KOTOpOMy NpuHaanexar Bce Hynu yHKLUm

f(x)=v3—2x2—x

(—21]

(-2;0]

(1;+)

[—'1; DJ

mm

HanguTe abcumccbl o6wmx Touek rpacpukoB pyHKLUN f(x) =
fx)=x

1
0
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o -1
o 2

12. YkaxuTe cymmy abcumce obwmx Touek rpadmkos dyHkumia ¥ = VX* 64y,

y =+—20x
e 20
o -16
o -20
o -4

13. YKaxuTe npomexXyTok, KOTOPOMY NpuHaanexar Bce Hynu yHKLUK

f(x)=+3x+7—x-3.

o (=2;-1]
o (0;1]
o |-2:0]

o [zi4]

14. Ykaxute MPOMEXYTOK, KOTOPOMY NMpuUHaanexart BCe KOPpHU ypaBHeHUsA

V-5x—-1=1-—x

o (—3;-1]

o (=2Z:1]

@) (156)
(=5-1)

O

15. YkaxuTe npomexyToK, KOTOPOMY NPUHaAnexaT BCce Hynu pyHKUUN
fx)=/3x+1)—-1—-x.

[-1;2)
(—3;0]

O

(=2;2]

[0;5)

O

16. YkaxuTte NMPOMEXYTOK, KOTOPOMY NMpuHaanexart BCe KOPHU ypaBHeHUA

V15 —7x =3 —Xx

o [=7:1]

o [52]
(—6;1)
(-=7;1)
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V4 +2x —x2 =x— 2.

17. Myctb X0 - mAnoOXUTENbHLIN KOPEHb YypaBHEHUSA
Hangurte Xo

1

-8

10

-2

o O O O

HeT NonoXunTenbHbIX KOPHEN

18. Myctb X0 - kopeHb ypaBHeHus V8 — 6Xx —x2 =X+ 6. Hapgure S — Xo

e 5
o 10
o 1
o -4

19. Ykaxute MPOMEXYTOK, KOTOPOMY NMpuHaanexart BCe KOPpHU ypaBHeHUsA

Vv3x+7=x+3
[1;3)

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

(=2;-1)

20. Haingute cpegHee apucdmeTMYeCKOe KOPHEN ypaBHEHUs!
V8 —-3x—+v3x2+2x=0

) L&)
1
0,5
_ 4

o 3

21. Hawnaute cpeaHee apudMeTUYeCcKoe KOpHEN ypaBHEHUs
Vx2+3x+7=+v1-2x _1

5

o V6
e 25
o V5
o -5

22. HaiguTe cpeaHee apudMeTMUECKOe KOPHEN ypaBHeHUa V7 —X =V 5x% +X

o 1
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HeT KopHen

23. Haiiaute nponsBeneHne KOpHei ypaBHeHUs: ¥ —72—17x= —x.

o 72

24. Pemute ypaBHeHHe “ 0+ 35X =X. geny ypPaBHeHHE uMeeT 0oJ1ee OJHOT0 KOPHS, B
OTBeTE 3aNMIIUTEe MEHbIINI U3 KOPHEil.

® 6

25. CKONnbKO KOpHen UMeeT ypaBHeHUe Vi—1+x=3
® oavH

O [ABa

O HET KOpHeW

Y9x+1=3x+1

26. PewwuTe ypaBHEeHUe

3 —_
27. PelwuTe ypaBHeHue VX—2+V3x—5=3

_ — 2=
28. PewuTe ypaBHeHue (= 3x + 8)V10 + 3x — 4x?=0

o -1,25
o 2
e -1,25:2

29. Ckonbko KOpHei umeet ypasHenue ¥ ~ V1 —2x =4

O O4AVH

O [ABa

® HeT KOpHeWn

(x? —-9)Vx—-5x2+4=0

30. PewwuTe ypaBHeHUe
o -3;1
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o 4;1
e 3:1:;4

31. PewnTb ypaBHenune: VxZ+ 125 =5

o 1

V300
e 0
o 125

(@]

32. HawauTe KopeHb ypaBHeHusi: VX +1=x =5

33. 3anuwuTe HaMMEHbLLUMI KOPeHb ypaBHeHus: Y 3x —2+x=4

34. Ckonbko KOpHel UMeeT ypaBHeHue: V& +1)(2x +3)=x +3

35. Pewwnte ypasHenue: Y27 — x=11

e -148

36. Pewwre ypasHenme: V41 +3x=7

e 30

37. PewwuTe HepaBeHCTBO Vdx+5>V5x +4

-5
(-0,8;1)

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

o O O e

38. PewuTe HepaBeHCTBO VK <x-2

(2;+e0)

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

39. PewuTe HepaBeHCTBO VaZ—x

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

40. Tpy KaKUx 3HAYEHMsX a peLueHnem HepaBeHcTBa VX T 1 <2 —aggpgercs
npomexyTtok [-1; 15)?

e -2

41. Pelunte HepaBeHCTBO VX+72vV-1-x

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

42. Pewwute HepaBeHcTBO VX t2>x
o (-1; 2)
o (-2;2)
e [-2;2)
o (-2;0)

Vx—2<3—-a

43. Tpu KaKMX 3HAYEHUSIX a peLleHMeM HepaBeHCTBa
ABNAETCA NPOMEXYTOK [2; 18)?

o -1
o (-1;7)
e -1:7

44. Hawngute HanbonblLuee Lenoe pelleHne HepaBeHCcTBa
Vx2—-3x—18<4—x

® 6

45. Hanaute KBagpaT HaMMEHbLLEro Lerioro peLeHnss HepaBeHCcTBa:
V3xt+13=1-2x

o 4

46. YcrtaHOBMTEe COOTBETCTBME MeXAy HepaBeHCTBaMM U NX o61acTbIo

1) Vx—=2+/2x+5 =3 A) [2; +o2)
2) V2x—20+Vx+15 25 g (10 4en)
3) (x=1Vx2+1<x?-1 .

R

x3427

4) >x-3

') (=o; =3] v (0; +)
onpeaeneHus:
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1.
47. Hangute o6nacTb onpeaeneHus BbipaxeHus: VX = 7
o x>7
o X7

o Xx<7

o x=>7

6 N
48. Haigute o6nacTb onpeaeneHns BbIPaXeHUs: 5-x
o x>5

o x=5

® x<5
o x<5

—_
W — N

49. Haingute o6nacTb onpegeneHns pyHKLMK: T

® xr=0x=—4
1
X + -
o 4
5 x<0,x++4

o X= 0,x ++4
x=0
x=0x+4
L
216 .70 6
50 npeACTaBbTe B Buae cterneHun BblpaxxeHune 20 . 20
E
20zs

18

2012

o 20°
o 4003
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51. TMpeacTtaBbTe B BUAe CTeneHU BbipaXeHne
122

@)

o 123

o 1213
o 128

52. Bbluucnure (‘/;2_\/;2):\[%
9

53. Pewwute ypaBHeHue VIr¥ —x-6 = —x  Ecnu ypaBHeHUe umeeT Gonee
OZHOrO KOPHS, TO B OTBET 3anMULLIMTE CyMMY BCEX €ro KOpHe

e -2
54. Pewute ypaBHeHuev2x+37 = x+1. Ecnu ypaBHeHue nmeeT 6onee ogHoro
KOPHS, TO B OTBET 3anuLIMTe CYMMY BCEX €r0 KOPHEN

® 6

7 T T
55. PewwuTe ypaBHeHne. ¥ V¥ ~1-dvx-1=0gcny ypaBHeHue umeet 6onee
OQHOro KOPHSA, TO B OTBET 3anuLLIMTe Npou3BeAeHne BCeX ero KopHeMu

e 2

56. PewwuTe ypaBHeHMe e~ 9){y/3 -2 - x} = 0. Ecnvu ypaBHeHue nmeeT 6onee
OZIHOTO KOPHS, TO B OTBET 3anuiwinTe Npon3BeaeHUe BCeX ero KopHewm

e -3

L |

f(x)=x? - 2x + 3x?

57. [nsa 3apaHHOW PyHKLUM HanauTe 3HayYeHue f(4)

® 6
3 !
5 x)=2x?-3x-x2
58. [nsa 3apaHHOW hYHKLMM HanauTe 3HayveHue f(9)
e 24

i A
l ’:JIQ'\-"IS :E

5 V3
59 HaMAMTe 3HaAYeHune Bblpa)l(eHMﬂ .B OTBeT 3anuuuiunTe
KoJinyecTBO HaTypaanle p,enMTeneﬁ I'IOJ'Iy‘IeHHOFO yucna.
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e 15
4,113 3|64
2356 1z
60. Bbluucnure . OTBeT 3anuwnTe B BUAE [ECATUYHON Apoou
e 0,45
It
5 156436 +4.5436y6 |
61. Haiaute 3HauyeHue BbIpaxXeHusa ' ! . B oTBeT 3anuwuTe

CyMMy BCeX HaTyparnbHbIX Aenutenen nony4yeHHoOro Yymcna.

=

2

62. BbiGepuTe BbipaxeHus, 6onblune eaNHULILI

1) 372, ) V7. 3)2,78%.4) 0,99%°; 50,610

O
!

-33.333%

3.333%p

[ J
i
S

3.3339
O [-33.333%f¢

{ ]
i
o~
oy,

]
[2]

3.333%pP

63. Ecnu cdbyHKuMA nmeet o6paTHYI0, TO rpadmk o6paTHOM PyHKUMN
CUMMeTpUYeH rpacduky AaHHON (pYHKLIMM OTHOCUTENBLHO

ocu abcuwmcc

64. MoHoTOHHas pyHKUMA ABNsieTCA

® ob6paTtumoin

 x — x2 —
65. Pewnute ypasHenne V3 — X — X° = X ykaxute npoMexyToK, KOTOPOMY
NpUHaAnexaT KOPHU ypaBHEeHUs

_ 4 — 3
66. Haitaute o6nacTb onpeaeneHus pyHkumm ¥ V4 +3x —x

o (Foo5+o)
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(—o0;=1) U (4 +o0)

O
L Co—1]U 4 +e)
° [—1;4]

67 YKa)KVITe npOMe)KyTOK, KOTOpOMy anHanne)KaT KOpHM ypaBHEHMH
Vx2 —5x+15 =3

e (U +w)
o (=e=il]
o (Zi+e)

68. YkaxuTe npomexyToK, KOTOPOMY NPUHaAeXaT KOPHU YpaBHEHWs
V3x2 —2x+1=+vV2x%2—6x+ 13

[2; +e0)

o (o351
(—;2)
(-8;3)

® O

69. KopHu kakoro ypaBHeHUsi npuHagnexaT npomexyTtky (-1;1)
x—6=+2x+12

@)

o VBx—3—-V2x—1=+3x-2
x+1l=v-1—x

70. HanauTe BblpaxeHue, 3Ha4YeHUE KOTOPOro COOTBETCTBYET CyMMe KOPHEN
nppaumoHansHoro ypaeHenus X + 4 = V28 +12x
24-4V5 4251
o (V20—-+v5)120
(V2+V12)2

o  7+V24

71. BblGepeTe HeBepHble YTBEPXAEHUS.
Crenennas GyHKIma y = X*», r1e n - HaATypaIbHOe THCII0, 061axaet
CIeIyIOIMTHMH CBOHCTBAMH:

1) obGmacTs onpeneneHus - moboe NeiCTBUTENRHOE THCIIO;

2) MHOKeCTBO 3HaUeHH} - TF000e TeHiCTBHTeIEHOE THCIIO;

3) GyHEKITHA TETHAS;

4) GYHKITHA OrpaHHYEHA CBEPXY;

5) dyHEKITHA TPHHAMaeT HaHMeHbIee 3HadeHHe y=0 mpu x=0;

6) pyuxIHa gpgeTcs yOrmBaromeii Ha mpoMekyTKe X=0 H Bo3pacTaromeit
Ha mpoMekyTKe Xx<0.
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[ ]
w
J

3.333%
o [-33.333Y
-33.3339

>

O
<»I
I o~

J

® 133.333%A
o [-33.333%

]
[2]

3.333%

72. Bbi6epeTe BepHbie YTBEpXAEHMUSI.

CrenenHas QyHKIHA v = X°™!, rie n - HaTypaIbHOE YHCIIO, 00aaaeT
JCTIe Ty FOIMHMH CBOHCTBAMH:

1) obmacTh onpeneneHns - MHOJKeCTBO TeHCTBHTETbHBIX THCE;

2) MHOKeCTBO 3HATEHHI - MHOKECTBO JIeHCTBUTEIBHEIX THCETT

3) dyHKIHA HEUSTHAS;

4) pyHKIHA ABIAETCS YOBIBAOIIEH;

5) GyHKIHA ABIAETCS OTPAHHIEHHOH CBEPXY.

°
@
»
W
@
]
=

[ ]
w
I

3.333%

3.333%3

[ J
i

)

()
73. CpaBHUTe 3HAaYEHUSA BbIPAXEHUN \°

°
a
®

o
o)
o
o
o)
o
S
g
E
o

O O O
a
®
o
o)
o
o
=
)
T
g
E
o™

G G
74. CpaBHUTe 3HAYEHUSA BbIpaXeHUn ‘15 16

nepBoe MeHbLue
BTOpOe 6onblue

paBHbl

® BTOpOE MeHblle

75. CpaBHuTe 3HaueHus Bbipaxenuin (1V3) ™~ 1 GVH™

o [50%pasHbi

e [50%nepsoe MeHbLe
o [50%BTopoe MeHbwe

e [50%BTOpoe 6onblue
o [50%nepsoe Gonbiue
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3/77—5 3/9\—5
76. CpaBHUTe 3HaYE€HUSA BbIPaKEHUI (2V6)™ u (6V2)

O MepBOE MeHblle
O paBHbI

o BTopoe 6onblie

® nepsoe 6onblue
1
77. B Kakumx KOOpOAVHATHbLIX YeTBEPTAX NeXUT rpacuk pyHKUUm Y= |x | ;

I nlv
III n IV

O

O

I n II
o IIIl n II

o ) — i z - _
78. Hainpaute o6nacTb onpegeneHus dyHkumm ¥ = ¥3x° —2x—5 B orget
3anULINTe HauMeHbLLee NOMOoXUTENbLHOe Lefoe YuCcno 13 obnacTtu
onpepeneHus

e 2

=
]

- Y=
79. Hamnagute o6nactb onpeaeneHns PyHKUUN V17-2x Kakme n3 ymcen He
BXOAAT B obnacTtb onpeaeneHus gaHHon pyHKumum

o [50%D
® [50%[10
o [50%100
o) ,3
o) —10
® [50%P,4

4 i 3\/}
80. Bbiuucnute ¥ * V¢ Orger 3anuwmTe B BUAE [ECATUYHON APO6U
e 2725

5—x

81. Hampgute o6nactb onpeaeneHns yHKLUM ~ V10x—6' Kakue u3 uncen

BXOOAT B obnactb onpepeneHuns AaHHOMN d)yHKLIMVI

o (333333

33.333%]100
}33:333%}-0,25
+33.333%f 16

o =33.333%0,45

L

O

O
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I

3.333%P,65

y= (x—6)2-(x+11)
82. Hawnaute o6nactb onpepeneHns pyHKUUK N 3-x B oTBeT

3anuwnTe Hambonbluee Lenoe 4ucro n3 obnacTtu onpenerneHns

N

83. Bbl6epMTe BblpaXeHus, KOToOpbleé MéHbllue eaAUnHULbI

3) 1,7355.  4)0,79™; 5)25'. g) V(0,99)°

1) 3,7’2: 2) 5\"2“';

* [33.333%]
o [33.333%p
0
.
0
* [33.333%5

84. Bbluncnute 3HauYeHMe YMCNOBbLIX BbIPpaXeHU U BbibepeTe Te, 3Ha4YeHUe
KOTOPbIX PaBHO HaUMEeHbLUEeMY MPOCTOMY YUCHy.

o s a2
s) [3 (Vid+V7)
| T L
7) V2. 39 -39 . 5
) 2) V49 \.l‘)' 3) 10+,91

4) (\6? = \E) V7 ; 5) (V15 -+/60)-V15

e [50%]
O [-50%p
.
0
O [-50%p

85. Bbluncnute 3HauYeHMe YMCNOBbLIX BblpaXeHui U BbiGepeTe Te, 3HaYeHUs!

86. Kakas u3 gaHHbIX (PyHKUMI ABNSIETCSA YETHOM
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o yExXEx
o VY=3x*+2x2
o Y01y

O y=3x%+2x-1

87. OnpepenuTte Ha KakoM yepTexe U3o6paxeH rpacuK HeYETHON (PYHKLMKN U

YKaxute ero Homep
1

2
e 3
4

88. B kakom NMPOMEXYTKe NeXUT 3Ha4YeHne BblpaXXeHus

o [=2;0)
(1;5]

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

® O

1)

3)

Vi

| ]

T

[T

1T

A

2) [

7))

~

L

!

N

+
1]

4) |

—

N
|

0}

7 —-4V3

89. DaHa dyHkums f(x)=x2°23-1. PacnonoxuTte B nopsigke BospactaHus f(-2), f(2),

f(1)

f(-2), £(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 pelieHun umeeT ypaBHeHue x'°=19
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2

3 1 3/,1 10\ 3
i3l om (23) 7
91. BbluncnuTe 3HaYeHNE BbIpaXeHUN 4 3 27/ " Hanpgute
MoAyfb Pa3HOCTM NOJIyYEeHHbIX 3HAYEHUI U BNULLNTE B OTBET B Buae
[eCATUYHON apobu

e (0,9375

92. Kakue U3 uncen He BXOAAT B o6nacTb onpeaeneHns yHKLMm
16 7=
}’ _ vadx—3
'I"J:.f x¥242x-8
33.333%1
-33.333%2,099

33.333%p
33.333%p023
33.333%),5

O

O

O

__ *AEx—z
Y =1

93. Kakue u3 uncen BxogAT B o6nactb onpeaeneHuns hyHKUMM Vx?-x-30
o [33.333%D

33.333%F
[33.333%022

1
[33.333% 10

O

O

O

(—2v3) u(-3v2)’

94. CpaBHuTe uncna:

O nepBoOE MeHbLlE

O paBHbI

® nepsoe 6onblue

O BTOpoe 6onbLue

(-3v8)" u (-5v3)°

95. CpaBHuTe Yncna:
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paBHbl

nepsoe 6onbLle

® BTOpoe 6onblie

O BTOpOE MEHbLlE

96. Bbluucnure 243 27

o -1
3 4
97. PacnonoxwuTe uy1cna B nopsiAke Bo3pacTaHUs: V3VZ, V5
o V32,5
345z
o V2,13, 5
@) ﬁl’ 4\-/31' :{/g
o V533,12
o V52,33

98. PacnonoxuTe yncna B nopsiaKe BO3pacTaHUS: Vi7,34,Ve
o V17,9476

o V17, V6,2

o V4Y17, V6

o V4,16,917

o V6,Y4,V17

o V6Y17,V4

o
3/16 - 3/486 + ‘Lj;ﬁ

99. Bbluucnure

e 8

sz 2

1=~ 355 o
100. Bbluucnure Y2 V128 OtgeT 3anuwuTe B Buae AECATUYHOMN ApPOOGU
e 3,75

101. Boiuncnute \V > N 3/ N?7 B orgeT 3anuwmTe KONMYECTBO

HaTypanbHbIX aenurenem nony4yeHHOro Yyucna.

e 3
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Ve —2vi7-Ye6+2vi7 — Yvi7+3-VYVi7 -3

102. Bbluucnurte

o 4

103. Hanaute 0,254, roe a — 3HaYeHNE BHIPAKEHUS

V6 —2v5-16+2v5 +3/8 —v37 -8 + V37

o 1,25

3

1 1
(86 89)
18
104. Bbluncnute \ V8

o 4

3
105. PacnonoxuTe uncna B nopsiake y6biBaHus: V9,2,45
o) 3‘-‘@,2,\-’3
o V9,V5.2

o V51392
o V5239

o 23V95
o 2,¥539

]
o
ol
=

106. PacnonoxuTte uncna B nopsigke yobiBaHusa: V3

4= &

o 3,46, Y10
o V6,v3,Y10
o V10,v3,V6

o V3Y10,¥6
10,4673

o V6,V10,v3

etcz. 4
107. Bbluncnute 5V5V5 VE'B OTBET 3anuLUnNTe 3HaYeHUe BblpaXeHus
(a:0,001), rae a — pe3ynbTaT BbIYUCEHUS.

® 5000

(4—+3)-V19+8Y3

108. Bbluucnure

e 13

(2+V3) V7-4V3

109. Bbluucnure
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110. CreneHHom cpyHKUMeN Ha3bIBaeTCA PYHKLUMA BUAA:

O

o

©)

y=xF
y = pX
¥ =
.ll=;

111. Tpaduk, Kokoi hbyHKUMKM, N306paKeH Ha KapTUHKe:

o

o

v

"
>
~N

)
>
)

)
3

)
)

< K < <
1
>

I
>

112. Ykaxute HOMep pUCyHKa, Ha KOTOPOM U306paxkeH rpacpmk HeueTHOM

=
[3.

pyHKUMMN

e 2
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113. Bce gonycTuMble 3HaY€HUS NEPEMEHHON X Ha3bIBaKOTCH. ..
o obnacTblo 3Ha4YeHUN DYHKLMN
® ob6s1acTbio onpeaeneHns PyHKLUmn

OOHOTOHHOCTbI (PYHKL MU
OrPaHMYEHHOCTbBIO (PYHKLNMU

114. Bce ponycTuMble 3HaYEHUA NEPEMEHHON Y Ha3bIiBalOTCA...

® (o6/51acTblo 3Ha4YEHUN DYHKLMN
obnactbto onpegeneHns GyHKUNM
MOHOTOHHOCTbIO (PYHKLINK

o O O

OrPaHMYEHHOCTbIO DYHKLMK

115. OnpeaeneHne NpoMexyTKOB BO3pacTaHUA UNK YObIBaHUA (DYHKLUN
Ha3bIBAE€TCA...

061acTbio 3HAYEHUIN DYHKUNMU

O6nacTtbio onpeaenenmsa MyHKLUN

® MOHOTOHHOCTbI PYHKLNN

o OrpaHMYeHHOCTbI (PYHKLMK

116. ®yHKuMA Ha3bLIBaeTCA Bo3pacTalolen Ha HEKOTOPOM NPOMEXYTKe ecrnu:

® (oNblUEMY 3HAUYEHUIO NEPEMEHHOM X COOTBETCTBYET HoNblUee 3HaYEeHNE NEPEMEHHON Y
o 6onbleMy 3HaYEHUIO MEPEMEHHOIM X COOTBETCTBYET MEHbLUEE 3HAYEHMNE MNEPEMEHHON Y
O paBHOMY 3HAYEHMUIO MEPEMEHHON X COOTBETCTBYET paBHOE 3HAYEHME NMEPEMEHHON Y

117. ®yHKuusa Ha3biBaeTcs y6bIBalOLEn HA HEKOTOPOM NMPOMEXYTKE eCru:
@] 6OJ'IbLL|eMy 3HA4YeHUnto nepeMeHHon X COOTBETCTBYET 6onbluee 3HaYeHne I'IepeMeHHOVI \'

® OGosiblieMy 3HAYEHUIO NMEPEMEHHOM X COOTBETCTBYET MEHbLUEE 3HAYEeHMEe MNepeMEeHHON y

O paBHOMY 3HAUYEHUIO NEepeMEHHON X COOTBETCTBYET paBHOE 3HAYEHNE NEPEMEHHON Y

118. BcraBbTe nponyueHHoe cnoso: ®yHKuus }’:f(x)'onpe.qeneHHaﬂ Ha
MHoOXecTBe X, Ha3bIBaeTCs ... Ha MHOXecTBe X, eCNu CyLLecTBYeT TaKkoe YnUCro

C, uTo ANs N6Oro X M3 MHOXecTBa X BbinonHsietcs Hepasenctao / () = €

OrpaHWYeHHON CHU3Y
OrpaHuU4YeHHOl CBepxy
OorpaHu4yeHHom cboky

o O O

OrpaHMYEHHOMN

119. BcraBbTe nponyueHHoe cnoso: ®yHKuus yzf(x)'onpe,qeneHHaﬂ Ha
MHoOXecTBe X, Ha3bIBaeTCA ... Ha MHOXecTBe X, eCrfin CyLlecTBYeT TaKkoe YNCHOo
C, uTo Ansa N60ro X U3 MHoXecTsa X BbINOSTHAETCS HEPaBEHCTBO

flz) = C
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O OrpaHUYeHHOW CHU3Y

® OrpaHuM4YeHHOW cBepxy
orpaHu4yeHHom cboky
OrpaHMYEHHOMN

120. BbiGepuTe BCe BO3MOXHbIE BMAbI CTEMEHHbIX (PYHKLMI B 3aBUCUMOCTH OT

nokKasaTtesns cTeneHu

16.667%| 1okazaTenb cTerneHn — YeTHOEe HaTypasibHOe YNCNOo
-16.667%[1okasaTenb CTeNeHn — NONOXUTENbHOE KOMIMJIEKCHOE YNCO0
-16.667 %[ TokazaTenb CTeneHn — rnosIoXnUTesIbHOE MppaUNOHarbHOE YNCIO
® [16.667%|1okazaTenb CTeneHn — oTpuuaTeslbHOe YETHOE Lesl0e YMC0

o [|M6.667%|1oka3aTesib CTENEHN — OTPULATENIbHOE KOMIMJIEKCHOE YMC/10

® 16.667%|1lokasaTenb CTeNneHn — HeYeTHoe HaTypasibHOe YNC/O
® 16.667%|1oKka3aTesnib CTENEHU — OTpuLaTesbHoe ApobHOEe Yuncio

® 16.667%|1loka3aTenb CcTeneHn — oTpuUaTe/IbHOE HeYEeTHOE Liesioe YNC10

o [116.667%[1oka3aTesib CTeNneHn — oTpuuaTenbHoe nppaumoHasibHOE YMUCOo

® [16.667%|Toka3aTenb CTENEHM — NOSIOXUTENbHOEe APO6HOE Yncno

121. Bbi6epuTte U3 nepeuncrneHHbIX (PYHKUUN ybbiBalowme Ha NPoMexyTKe
4

- — 9 =7
y==oT . ¥=" ;BJy
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12? MAarrarm: A n ArAAThATATNRIAA Adhvuairiniaia an rpa¢MK

L8 ~{ 2

N Y=X g y=xT QY= gy =xT
y
v4 /
1
|
1 3 4 A ~
/0 1
\\ /I }—‘ g
10 1 x X{

123. MoctaBbTe B cooTBETCTBUE (hYHKLMM ee rpachuk

"
5
7 1.‘;._
5 1 —_—
‘j’/ 0 1 3
——
0 1 X
&
.
Y
8
1
A / ol It
A 1 x
A y=x" p=yx"" =x
py Femmik N n 7
A
b
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-
124. MoctaBbTe B cooTBeTCTBUE (DYHKLMM ee rpachnK
)
| |y |
; |
I
7 '1»— 9 .," 1 }'.
0 1 X —_’1__1‘.;;‘
..4
4 !
L J— S 10 AFI_.
| ] Ny x
Lo 12 L2 e —y Y =X"
pY=X " X=1 g ¥Vy="X,-
A
b
B
r

4.3.2. TlokazareabHast QyHKIMSA

o O O

4-x _
. Pewwute ypaBHenune 3 = 27

()" =3
PewwuTte ypaBHeHUe 55

1

3

10
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O

[ [y

(A=) ]

9

42x . 45 — 4—3x

. YKaXuTe npoMexyToK, coaepxalimin KopeHb ypaBHEeHUs
(—oo;—1]
(—08;2]
(2;3,5)
[4:10)

X

X LAY
G) =G
. PewunTe ypaBHeHue
-2
2

1
2
0

22x T 32
. YKa)KVITe npOMe)KyTOK, Co,ﬂep)KaUJ,Mﬁ KOpeHb ypaBHeHMﬂ

[0;2)
[3,5;4,5]
(5;8)
\/§x2+x _ 5

. YKaXuTe NpoMeXyToK, CoAepXaliui Bce KOPHU ypaBHEHUA
(—1;1)

(—o0;—2)
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7x2—6x —
7. PewuTe ypaBHeHue
0;6
0

6
-6

o O O

13 2x+1
8. PewuTe ypaBHeHue (13)

-13
o 13

= 169

e -15
o 1,5

9 51[]1( . 5—4 — 56:(

. PewunTe ypaBHeHue

1

2

b | =

0’ 2X2+0,6 — O, 040,8

10. HaiaguTe cymMmy KOpHeln ypaBHeHUs

0,22

0,2%-0,23 = -
02

11. PewwuTe ypaBHeHMe
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12. Hanpgute cpegHee apudMeTUYECKOE KOPHEN YPaBHEHUSA
9x2+4x+2 — 32x

o 2

o -2

o 1,5

e -1,5

13. KakoMy NpoMexyTKy NpyHaanexuT CyMMa BCEX pas3fnyHbIX KOPHEN ypaBHEHNS
Z_
19‘.!{ 1049 -1 >

(—o0; —10]
(—10;0)

@)

[1;10)
[10; +0)

X
X =52
14. PewwuTe ypaBHeHune

-2
HeT KopHen

o O O

f(x) = 2,75%+

15. TMpu Kaknx 3HaYeHMAX X 3HaYeHne (PYHKLUN e

6onblue n He MeHbLLleg?
-1

2

0,5

e -05

16. TMokasaTenbHon siBNsieTCA PYHKUUNA
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vy =5,6"

y=2x*+3x—4

@)
y = x34

o

17. Ykaxute cbyHKUMIO, KOTOpaAs ABNAETCA BO3pacTaloLen

y =5,67%%

. V= {}‘6_2":

. =)

18. PacnonoxuTe B nopsiake Bo3pacTaHus 4yucna

123 27 s V6
NG saG) s e (Ve
8 8
(B oTBeT 3anuwinTe HoMepa 6e3

npoGenoB, 6e3 3anATbIX U APYIrNX AONONHUTENbHbIX CAMBOJIOB)

X

e 4132
19. TMocTaBbTe B cooTBETCTBUE (DYHKLMM ee rpachnk

Dy=25%: 2y=25%+1; 3)y=04**; Hy=04"
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20. Ykaxute MHOXeCTBO (06nacTb) 3HaYeHUM PYHKLUN

(—0;3)
., (=3;+c0)

[—3; +0)
[3;+c0)

@)

21. YkaxuTte abcumccy TOUYKM nepeceyeHus rpadPmkoB PyHKLMN

y=15*1yy= G)zx_ﬁ.

R —2) = 16.
22. [ana (byHKuMﬂf(x) = av. N3BecTHO, ‘-ITOf( ) . Hangure

£(0.5)

e 0.5
e 0,5

23. Kakoe CBOMCTBO CTEMNEHM He CyLlecTByeT
a e

o) aY

(a*)Y = q**+Y

(ab)* = a*b*

— X
24. O6nactb onpegeneHus PyHKLMM y=a

y=3*-3
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e X-ntoboe

O X-no6oe, ¥ F U
X>0

3aTpyAHSIIOCb OTBETUTL

25. Kakue n3 cneayowmx yTBepxaeHun SBRSI0TCA NoKasaTenbHbIMM

. 2y-— *=8

i y =6x1*+2

°© y=2x+5
y=x>—=7

@)

26 YKa)KVITe I'IpOMe)KyTOK, KOTOpOMy npl/lHap,ﬂe)KVIT KOpeHb ypaBHeHMﬂ
1 04x=2
(E) — 125,
(—4;—2]
(—2;0]

(2;4]

(0;2]

27. Kakue u3 nepeuncrneHHbIX NoKasaTenbHbIX (PYHKUNIA ABAAIOTCA
yb6biBarowmmn?

y=(V2)'
RS

y=m*
X

y=4-9§
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28. VAraLAPisTA AAATOATATNIAA RAAFFIV P4 ﬂaMM |'|0Ka3aTe.r|be|x ypaBHeHMﬁ

1} 44,1‘—1 +3 .44){‘-3 _ 44.1:—2 = 60

2) 25% =§3-%
3} 521_4.53 Szﬂ
4) 3X—=5 — 7x-5
1
ypaBHeHme, pewaeMmoe C NOMOLWbHK BbiIHECEHUA O6LLI,€I'O MHOXWUTENA 3a CK06Ky
2
YpaBHeHme, peLaemMoe C NoMoLWbio CBOWCTB CTEMNEHU
3
YpaBHeHme, npuneBoanMoe K KBagpaTtHOMY
4

OfHOpoAHOE NoKasaTelbHOe YpaBHEHME

1

X
29. ¢y|-||<um|y ( E) ABnsAeTcs

BO3pacTatoLlen
ybbiBatoLLen
nepruoanydeckomn

o O O

yeTHOMn

9\ X
30. ®yHKuus Y= (10) ABnseTcs
o Bospacratowein

® Yb6biBatowen
o MNepunoanyeckomn
o HeueTHomM

31. Bbi6epeTe hyHKLMIO, KOTOpPas ABAAIOTCA NOKa3aTenbLHON

o y=x?
o y=(x+5)3
S
o Yy =2x

y = 3%+5

32. BbiGepute BepHOe yTBEpXOEHME
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31,43 > 31,4

31,43 < 31,4

31,4—3 — 31,4

o

33. BbiGepute BepHOe yTBEpXOEHME

0 3162 >0 31?{]

0 3162 <0 317{]

0,3162 — 0131?{]

@)

34. BbiGepuTe uncno, Kotopoe MeHbLe 1

3
174

3
1774

(0,9)7V7
5 2,5
)
5 -0,8

(5)

35. BbibepuTe uncno, kotopoe 6onbiue 1

3
1774

@)

(0,9)Y7

@
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36. BbiGepute uncno, kotopoe 6onblue 1

3
1774

(0,9)¥7
(0,9)~V7

37. Bbi6epute uncno, kotopoe 6onblue 1

3
1774

(0,9)¥7

5 2,5

G)

38. Cpeawu npeanoxeHHbIX PYHKUMI BbiGepeTe BO3pacTaloLlyto
- ()

Y7\

y =(0,3)*

X

y=21*
39. Cpeau npeanoxeHHbIX PyHKUMIN BbiGepeTe BO3pacTaloLlyto

y=(V3)

v~ (@)

y =(0,3)*

X

40. Cpenu npennoxeHHbIX PYHKUMI BbiGepeTe yOLIBaIOLLYIO

y=1(02)"*
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-

7 \X
v=(=)
41. Cpenu npeanoxeHHbIX PYHKUMI BbiGepeTe yOLIBaAIOLLYIO

y=1(0,2)"*

4 \X
v =(75)

O

. y=27

42. HaitguTe o6nacTb onpefeneHust PYHKUMN [ (x) = 35;_39

o (3)

o (F0:3) U (35+0)
(—o0;-2)

o
(—00;—2) U (—2;+x)

1
_x7
43. Hangute o6nacTb onpeaeneHns pyHKUUKN y = \1—(—11\2

[3,5;+00)
[14;+00)
(14;+00)
(—o0;14]

@]
@]
@]
[ ]
44. lYKa)KMTe NMPOMEeXYTOK, KOTOPOMY NMPUHAANEXUT KOPpeHb YypaBHEHUA
3X 2.3l

[-4;-2]

o (21

o [-1:0]

o (12)

45. Haingute npousBeaeHne KOpHeN ypaBHEHUs! 31 =243
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[}
1
(0)]

O O O
N

46. PewwuTe ypaBHEeHUE 2% .(i)x =l

2 9

47. CKonbKO KOpHei MmeeT ypaBHeHue 2

ABa
OoANH

TPU

o O O

yeTblpe

1
48. PewwuTe HepaBeHcTBO (.3)" < -

o (-00:—6]
(—o0;—12]
[—6;+00)
(_OO;_ l )5]

49. PewwuTe HepaBeHcTBO 81>9'™*

(—030,75)
(0,75;400)
(=00;-0,25)
o (-0,25:+0)

1 3x+4 1 3x+5

50. Pewute HepaBeHCTBO () () >6
5

5
(o017
o 3
2
O;1 )
o 3
(—o0;—1 E]
o 3

7T
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' o)

S
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51. Hamgute o6nactb onpegeneHunsi PyHKUMM 1 (x) = /2> —16

o (L+0)
o (o]
o (=oo=1)
o [1iH0)

)77 -1

52. Hawnaute obnacTb onpeaeneHns yHKLMM

3
[Z;+OO)
° 3
(—00;— z]
o 3
(—o0; Z]
o 3
—
o 3

53. YKaxchTe NPOMEXYTOK, KOTOPOMY NMPUHAASIEXNT KOPEeHb YPaBHEHUS
4x—2 — (7)1—)(

2
(~4:-2)

L (132)
[2:4]
(4:6)

54. Hanmgute cymmy KopHen ypaBHeHus 49-7* —50-7° +1=0

e -2

oz [27
55. PewuTte ypaBHeHMe 3= |2

5 125
e 15
O
O
O

T m

56. Ckonbko KOpHei umeeT ypaBHeHne 2 > = 2.
O OAWH
® /Ba

O HW oAHOro
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o Tpu

1
57. PelwunTe HepaBeHCTBO (5) X5 _1<0

(o032
o 5

(o0; 2]
° 5
1

(_s+0)

5

[%;+OO)

o 5

58. PelwunTe HepaBEeHCTBO 49-7* < 77
(—1;400)

(—o033)

) (_075,+OO)

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

[ ;+0)

X

60. Haiaute obnacTb onpegenerHuns yHKUMM £ (x) = 22~

o (—0:2) U (2;+00)
(—0;2)

(25+00)
(0;2)

61. Hangute o6nactb onpegeneHus pyHkuumn = /5" -1
1

(=00 ]
3

O
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! o0)
o 3

= h0)
PY 3

(oo |

;)

o 3
62. YKa)KVITe npOMe)KyTOK, KOTOpOMy anHaAne)KMT KOpeHb ypaBHEHMﬂ
g1 02 =24
2:4)
[1:2]
o (01
[4:6)

63. Haigute cymmy KopHel ypaBHeHusA 6 > =1

64. Pewwute ypaBHeHMe 5°-2* =0,17

1
65. CKonbKO KOpHeii uMeeT ypaBHeHue 3° () =243
3

OoANH
TPH
ABa

O O O

HW O4HOro

o1
66. PewwuTte HepaBeHcTBO 4 25

(—OO;—O,S]
[0,5;+00)
[-0,5;+00)
4 6x-3

67. PewwuTte HepaBeHCTBO () <I
11

(—o0;2]

[0,5;+00)
(wo0i-4]

@)

o

123



o [4+)

68. PelwunTe HepaBeHCTBO 2% +2* <20
(—o0;2]
(—o032)

[2;+0)
(—o0;=2]

69. HawmauTe o6nacTb onpeaeneHust PyHKLMM [ (x) = \[1—7* -49*
o [2:0]
[0;2]

(—00;2]U[0;+0)
[-2;2]

v - 1
70. Hanagute obnactb onpepeneHuns yHkumm y= 47" - ;

[E;+00)

o 3 ,
(—o0; ]
3

o [0;4)
(—0030]

71.  YKaxuTe NpoMexyToK, KOTOPOMY MPUHAANEXUT KOPEHb YpaBHEHUS
392 4391 4 3¥ =39

[-2:0]

[2:4]

(4:9]

(0:2)

. . 5.\,’2—2.\2—1 — 25
72. Haingute cyMMy KOpHeln ypaBHEHUsI

o 2
X 12X _ 3
73. Peluunte ypaBHeHMe 0,3-3" =3/081

2
3
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o O

O

74. CkonbKo KOpHei MMeeT ypaBHeHue (01“5)W _ 1

10
o pABa

® OauH
HW O4HOrro

TTPH

75. PewuTte HepaBeHCTBO 0,4*!>0,16
[1,5:400)
[-0,55+00)
o (—15]
(—o0;-0,5]

76. PewwuTe HepaBeHCTBO 3°'>27°

(1,5:+0)
(—o051,5)
o (-%-3.5)
o (3.5+x)

@)

@)

77. Pewnte HepaBeHCTBO 37" -3 <

W | 00

Y (—oo; 1)
[15+00)

(—o051]
(1;400)

78. W3 npuBedeHHbIX HUXe (PYHKLMI YKaXNTe NoKasaTenbHbIe

o3

o 4
° y:\/7_x
1
y:—2

° x

125



+ o=

79. U3 npunBegeHHbIX HUXe YTBep)Kp,eHVIﬁ BepPHbIMU ABNAIOTCA.

0 [-50%[pyHKUMA V= @ NpUHMMAET B HEKOTOPOIi TouKe 3HaueHue 0;

O [50%[byHKUMS 3 = o* aBASETCH HEUeTHOM;

[50%kbyHKcLms y = a* nepecekaet ocb Oy B Touke (0; 1);

0,
50%KDyHicLs ¥y = a* NPVHUMAET TONbKO MOMIOXUTENbHbIE 3HAYEHMSI.

80. Npwu kaknx 3HaueHUsX X BbipaxeHnn 4° Gonbe 1?

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

81. KopeHb ypaBHeHus /2" v/3* =36 paBeH

° 4
(49\)#1 (4\\9
82. BuipaxeHue 2a, rae a - kopeHb ypaBHenusi | | =| |, paBHo
\16) \7)
9
11
e -11
o -9

83. Haubonbluee uenoe 3HaueHUe X, yAOBNETBOPSAOLWEE HEPABEHCTBY
2x

107 <0,1, paBHO

o -3
e -4
o 0

o He cywectsyeTt

84. HaunmeHblUee uenoe 3HavdeHue X, ygoBrieTBopsdroliee HepaBeHCTBY
27 <26 -1

e 0 o 1

126



, pPaBHO
o He cywectsyeTt
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X
85. HaumeHblee uenoe 3HaueHue X, yaoBneTsopsioLLee 42<8,
HepaBeHCTBY paBHO

o He cywectByer

86. W3 npuBeneHHbLIX HUXe (PYHKLMI YKaXKMTE NoKasaTenbHbIe:

y=x’

° y=\/15x

y=__

e

y=-—

° 3

87. W3 npuBeAeHHbLIX HMXe YTBEPXAEHNIN BEPHBLIMU ABMSAIOTCS:
0 [50%byHKUMS Y = a® He NpuMHMMaET 3HayeHue 0;
o YHKLI.VIH y = a* ABNAETCS YETHOW;

® YHK‘-'-V"‘| y = a* nepecekaeTt ocb Oy B Touke (0; 1);

0,
*  [BO%byHikums ¥y = a* NPUHUMAET TONbKO HEOTPULATENbHbIE 3HAUEHUS.

88. Mpu kaknx sHaueHnsX x BbipaXeHUn 5° MeHbLe 1?
o x>0

® x<0
o x>1

o x<l1

89. KopeHb ypaBHeHus v/5° +/3* = 225paBeH

° 4

90. nMpousseneHue KopHen ypaBHeHUst 36" —4-6°—12=0 paBHO

29x% —8x 8x? —29x
91. Cymma kopHeit ypasHerus || 21) =[4) paBHa
128



\4) \21)
o -37
o 37
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92. Cymma KopHeii ypaBHeHNA 4* _10.2* +16=0 paBHa

93. BsblpaxeHue 0,3+a, roe a - KOpeHb ypaBHeHus /4 =i, paBHO

V2
o 0,7
o 1
o 2,7
o 7

94. Haubonblee Lenoe 3HaYeHWe X, yAOBETBOPSAOLIEe HEPAaBEHCTBY
232 < 2%3  paBHO

e 2
o 3
o 0
o He cywecTtByert

—3x+3

95. KonnyecTBO HaTypasnbHbIX pelleHU HepaBeHCTBa (0,2)2’C2 > 0,04 paBHO

W N =

o
o
o Het oTtBeTa
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96. YcTaHOoBMTe COOTBETCTBME MeXAy rpaduKom "‘"u-"z";{'u, nony4YeHHon B

pesynbTaTe nnanfna2nraHua rnachuka chvukiium " A6 AHaNUTUYECKON

5. 4.
Aly=2-1B)y=2*1-1
Bly =2 Dy=2"*+2

cdopmynomn:

1

A
2

B
3

=
4

B

97. YcTtaHOBUTE COOTBETCTBME MeXxay nokKasarteJsibHbIM ypaBHeHuemM un

1) 531 =0,2
2) 44=9:-2+8=24
3) 5¥ — 551 =24
-I-) 22x+1 _ 32x+1 — 32x — 7 22}(
5) 2¥=x+2
MeTOAOM €ero pelieHus.
1
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NpUBEJCHNE K 00IIeMy OCHOBAaHHIO

BBEJICHUSI HOBOM NIEPEMEHHOM

BBIHCCCHUC O6H_I€FO MHOKHTEIS 32 CKOOKH

IPyIIIMPOBKA

(YHKIHMOHATBHO -rpapuyecKuit

98. YcraHoBuTe cooTBeTCTBME MexAy rpacdmkom ¢y|-||<u,wu, qonyquHoﬁ B

pe3ynbTaTe npeobpasoBaHusa rpadmka pyHKLUMKN y

aHanuTnyeckon chopmynomn:

1. AY

5
&
2

1

543210

.-
~n
w
S
o

hh ol

Luwuu

\

543240 12345

S hbR

Ay ¥Y.=10,5
B)y = 0,5%°1

=0,5% .
nee
2. A
:5
\i
i\
-------- ;@hﬁv\—-—-
:1 x
1 .
la -
6-4—34’4(!1 12345
2
b
o
5
4. AY
5
41
3
2
‘/ X
a >
54-3-21,1123485
2
3
41
5

)y = 0,5*!
Ny= 05%"1+2
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99. YCTaHOBUTE COOTBET~TrR!4n *sAwmis mAvanaTARL LIl Ikl UnanuALany |
1) (0,5)% - 41 = 6471
2) 3¥2-3¥x=72
3) 5% —4-53 =0
-I-) 25x+6 _ 75x+2 _ 25x+3 _ 75x+1 =0

5) 3¥=+x+1
MeTOAOM ero pelueHus

1
MpUBEICHHUE K 00IIEMY OCHOBAHHIO

2
BBIHECEHHE O0IIEro MHOXKHUTES 32 CKOOKHU

3
BBEJCHUS HOBOW MEPEMEHHOU

4
TPyHIUPOBKA

5

(GyHKIIMOHATBHO -Tpaduyeckuii

100. HawmpguTe abcumccy ToUKM nepeceyeHUss rpaduKos PyHKLUI

y=2*ny=8.
° 3

101. Hamgure abcumccy ToUKM nepeceyeHns rpachukos PyHKLMMI

y=()rmy =

o 2

o
102. PewwuTte cucteMy ypaBHeHUM 5%V = 125.
e (3;-1)
o (3;1)
o (-1;3)
o (1;3)

3% =09;

X+y —

103. PewwuTte cuctemy ypaBHeHuii 2 = 4.
® (2;0)
o (-2;0)
o (0;2)
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o (0;-2)

[I’+—}F::——2
5

104. PewwuTe cuctemy ypaBHeHMiA 6*T2Y = 36

e (-3;1)

o (3;1)

o (1;3)

o (-1;3)

105. Konu4yecTBO HaTypanbHbIX pelleHuin

(0,2)* 73 > 0,04

HepaBeHCTBa paBHO

e 1
2
3
HeT oTBeTa

O

O

O

4*-10-2"4+16=0

106. Cymma kopHel ypaBHeHuUs paBHa
° 4

o -4

o 10

o -10

107. YkaxuTe NnpoMeXyTOK, coaepKalnim KOpeHb ypaBHEHUs
(0,125)275 = 16

(9;11)

(9;10)

(3;5]

[0;3]

o O O

108. YkaxuTe npomexyToK, coaepalmnin KOpeHb YpaBHEHUS
750 = 6 - 51+2x

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

(—;0)

o

(5;6]

109. YkaxuTe npomexXyToK, coaepXaluin Bce KOPHN ypaBHEHUS

3x2—3x - 81
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(—0;—1)

[-1,5)
[5;7)
(9;11)

O

(@]

110. YkaxuTe npomeXyToK, coaepKawmnin oTpuuaTenbHbIN KOPeHb YpaBHEHUS

2_14 5

V3© =3
. (-251)
o (=o=7]
e} (_75_3]
L (=3-2.6)
111. YkaxuTe npomexyTok, cogepXaLlmin KOpeHb ypaBHEHUSA
, (=oo-1]

(—0.8;2]
(235

[4:10)
@]

4 _ 1
112. YkaxuTe NPOMEXYTOK, COAepXKaLLMii KOPEHb ypaBHeHns 2 32
o [-3.5;0)
o [0;2)
® [3.5;4.5]
o (5;8)
\/_x2+x

113. Ykaxute npomexyToK, coaepXalwuin BCe KOPHN ypaBHEHUS 5 =5
o) (—11)

(—0;=2)
o [—22]

[3;5]

@)
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114 \prounewn mmaviexyTOK, COAEPKALUMIA OTPULIATENBHBIA KOPEHb YPaBHEHMS

\/gxz—m :\/516
. (=o0;-6)
o [=4-2]
° (—2, 0)

[—6;—4]
@]

f(x) — 37x+2 _ i

115. YkaxuTe npomMexyTok, coaepxawmim Hynu pyHKUUn 81
o (-7;-3]
e [-2;0]
o (0;5)
o [6;10]

116. MycTtb Y0 — HauMeHbLWKIA KOPEHb YpaBHEHUs! — .

Hangute 3Xo0 12
o 4
117. Kakomy npoMexyTKy NpUHaAneXxvuT Npon3BeaeHUe BCeX pasnmnyHbIX

Z 42 41
KOpPHeN ypaBHeHUs 4% - 4" = 162

o (——CO;-—-l)
o 12;4)

(10;18)
. 10:7]

118. Hamgurte cymmy abcumcc o6wmnx Touek rpahuKoB (OyHKLUM

3
-—x

f@=08"" gx=%)"

n
e 15
e 15

119. Ykaxute npomMexyTok, coaepxawmm Hynu pyHKUNN

y — 516x+10 — 25
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o (-5;-1.7)
e (-1;0.7)
o (0.3;2)
o [3;9]

625% 5% = 2512,

120. Nyctb *0 — HanGonbLWKI KOPeHb ypaBHEHUS

Hangute 2x9 — 5

e 7

121. Kakomy npomexxyTKy NpuMHaanexuT npomsseneHne BCex pasfnyHbIX

3 .32=97
KOpPHen ypaBHeHUA

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

O

O

[0;1.1]
o (4,6]

122. Hangute npousseneHne abcumcc o6WMNX ToUeK rpacpmkoB hbyHKUMIA

f(x) = 0.95%1 g(x) = (%)_:

e -0.25

e -0,25

123. YkaxuTe npoMexyToK, coaepxawmm Hynu pyHKUnm
F(x) =1.718x+8 _ 2 gg

o (-3;-1)

e [-1;0)
o [0;5]
o (9;10]

124. Nyctb X0 _ wauBonsumit KopeHb ypaBHeHus 12 1977 = 114, Hanaute
,lx +1
3 0
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125. Kakomy npomexy =+ mnuuanmawyT ponMsBeeHne BCeX pasfnyHbIX
§ 5—x7'—2x—12 — 251’
KOpHeW ypaBHEHUs

(—oe;—13]

[-14;-12]
[0;12]
(15;19]

(@]

O

126. HaitauTte nponsBegeHune abecumcc o6LWMX ToUeK rpaduKoB OYHKLNIA
7

) =147, gx)= (%)

-3

4

e 3

4

3
0

2

o V3

127. YxkaxuTe npomMexyTok, CoaepKaLlmi NosoXUTENbHbLIA KOPEeHb YPaBHEHUSA
3 3

Gz =27
o [-1;2]
® (2.5;3.5)
o [4;6)
o [6;8]
2 11x
1 =317

128. HamguTe nponsBeaeHne KOpHeN ypaBHEHUS

e 10

81-3%=-

9

129. PewwuTe ypaBHeHue

® -6
X L 2x+1 —_
130. PewwuTte ypaBHeHUHe ¥ +z-3 7=0

e 0
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2% +2%3 =9

ﬁﬂh
131. Pewwute cuctemy ypaBHeHuit - 33V
® (0;-2/3)
o (0;2/3)
o (-2/3;0)
o (2/3;0)

V2x-1 =242

132. PewuTe ypaBHeHue

133. PewwuTte ypaBHeHue: 3* =243

134. PewwuTe ypaBHeHue: 7° =343

135. Pewwute ypaBHeHue: 5 +5° =150

136. Pewwute ypaBHeHne: 5 +5° =750

e 3
@)=
137. PewwuTte ypaBHeHue 16
e -4
16" = -
2

138. PewwuTte ypasHeHue:

® -0,25

7\/7 X:L
139. PewwuTte ypaBHeHue: ( ) 343

o -2
(1) "=0,04

s

140. PewwuTe ypaBHeHue:

e 10

3x—4.4-5%+2 =
141. PeI.IJMTeypaBHeHI/I324 4T =64

e 1,125
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e 1.125

(%) =
VZ 4

142. PewwuTte ypaBHeHue:

e (O
— ?(2
e
143. Pewwute ypaBHeHue: \\ 1'9]
o O
o 1
o 1n-1

® KOpHEen HeT

144. PewwuTte ypaBHeHue: 25%=1

e 0

X_QX=DX_
145. PewwuTe ypaBHeHue 6=
e 0

2:~:+5y — 1
3
. \b* ¥ =625

146. PewwuTte cuctemy ypaBHEHUM:
o (2;3)
* (1;-3)
o (3;,-1)
o (1;,-2)
o (2;1)

17%16=172

147. Ckonbko KOpHei nmeeT gaHHOE ypaBHEHMe:
o 1

148. PewnuTe HepaBeHCTBO 2 = 2.

O

A AT
[ —

o

b 3t b e

- —1
—1

W

O

I
(]

149. PewuTte HepaBeHCTBO 0.5%.

e

o x=1

3anuwmTe CyMMy ero KoOpHeu.
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—

@)
-

°
|‘\-" |.-"x |
.—I.

]

—1

©)

150. Pewwure HepaBeHcTBo U5 = 2

—t

o

—

©)

o

|V |fx AR
.—I.

©)

.—l.

151. PewmuTe HepaBeHcTBO 2 = 2

o x=1
o x=1

152. PewwuTe HepaBeHcTBO 2 = 2

LRI i
1 x

O
—W
-1 x

O
UL il
-1 X

O
—_— SRR
1 X

153. Pewwute HepaBeHcTBO U 5=

LIS e
1 x

O
—_— AR
-1 X

O
WHJ& -~
o -1 3
—_— R
1 x

O

LR s
1 x
o
—_— A
-1 5
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d:itW -
5 -1 x
—W
1 i
o

. WHE}E_ ;-
o -1 X
) Wl ;-

1 e

@)

—x
156. PewmuTe HepaBeHCTBO 2 = 2

s Wty
o 0 1

o T T
o 1

© 0 1

LBty
° 2
A
o 3
s o
2 3
T
o 2 3
—x+3 .
158. PewwuTte HepaBeHCTBO 3 >3
o (—oey 2)1U(3; 4eo)
(3; +oo)
° [ ea, J
o (2:3)
3 53

159. PewwuTe HepaBeHCTBO -

o X<2,max=3
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o [—2i40)
2;4ea)
o (—m;zl
o [(—eoi—2]
161. Pewunte HepaBeHCTBO 224
o [—2i+4ea]
o |2;+oo)
o (—m;E]
o (—m;—E]

0,5 <4

162. PewunTe HepaBeHCTBO

[—2:400)

o 2i+e9)
o I:_m;zl
o [:—W; _El
X /

163. PewunTe HepaBeHCTBO =4
o [—2;+00)

[2; +-e2)
° (—m;zl
o (_W; _21

164. Pewwure HepaseHcTeo 05" = 2

o x < —1
o x=—1
o x=0
o x=0

165. Pewwute HepaBeHcTBo U5 = 2
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° = —1

X
X =
X

0
._D

\.I'l"\.

@)
@)

166. PewnTe HepaBeHcTBO 2 = 1

o x=—1
o x=—1
o ¥=0
o x=10

.
o
167. PelwmTe HepPaBEHCTBO * - 3

o x=—1
o x=1
o x=1
o x=—1
y<l
168. PewwuTte HepaBeHCTBO 3
o x< —1
o x=1
o x=1
o x=—1
3 = 1
169. PewwuTe HepaBeHCTBO 3
o x=—1
o x=1
o x=1
o x = —1

I i ‘.'-.

(3) =3
170. PewmnTe HepaBeHCTBO \ - 3

o x=—1
o x=1
° .kil
o x=—1
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171. PewunTe HepaBeHCTBO
o x=-1

o x=1
® x< -1

o x=<1

172. Pewunte HepaBeHCTBO

x = -1
x=1

X< -1

o O O

x<1

173. PewuTte HepaBeHCTBO =
o x=-1
o x=21
o x=< -1
e x<1

2°>2

174. PewunTe HepaBeHCTBO

o x>-1

e x=>1

v 1
3>
175. Pewwmute HepaBeHCTBO 3

o XS 1

176. PewwuTe HepaBeHCTBO

o r=-1
x=1

o)

e x=1

0,5°>2
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5) =

ad | =

177. PewwnTte HepaBeHCTBO

o X= 1

3 <
178. PewwuTte HepaBeHCTBO

e | =

=1
o

o =1

179. PewwuTe HepaBeHcTBO 2 = |

) 0 X

O =1 X
-1 X

@]

o 0 X

o 0 X
le) -l X
° -1 X
S 0

O 0 X
° -1 X

-1 X
@]
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0 X

O
182. PewwuTe HepaBeHCTBO 2 = 1
o 0 v
o) -1 X
o) = ¥
. 0 g
183. PewwuTe HepaBeHCTBO
LU =
o 1 X
PTITTTTITITTITITTTTITIII S
O 1 X
S .
° — 1 X
Ly, -
S | Y

@)

LAl g, >
° 1 X
Sy,
o | X
LY.
o -1 X
L, >
S | Y

@)

LAl e, >
o 1 X

147



. 1 X
PRTITITTITTIITTITITIT TV NS
o -1 X
Ly, -
o -1 X
< 1
186. PewnuTe HepaBeHCcTBO 3
Ll g, >
o) 1 X
PITITTTTITITTTITTITITIT TS
o 1 X
PTTITITTITTTITTITITIT TV NS
o) -1 X
Ly, -
° -1 X
. 21-x
187. PewuTte HepaBeHCTBO 8-2 > 4
® (-x;2)
o (0; +o0)
o [2; +o)
o (—©9; 6)

3+x
5= ()
188. PewwuTte HepaBeHCcTBO :

(—oo;-5]
[-1; +e0)
[—5; +e0)

(—00; -1]

32x+tl 4 1 < 43X

189. PewwuTte HepaBeHCTBO

* (-1;0)
o [-1;0)
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o (-1;0]
o [-1;0]

190. PewwuTte HepaBeHcTBO: 2% <8

® x<7/3
o x>7/3
o x=7/3
o

x<7/3

191. PewwuTe HepaBeHCTBO: () 52! > |

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

x<1/2

192. PewwuTte HepaBeHCTBO 2:2%—-7-10%+5
* (-1;0)

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

_ 9x—6
193. Hamgute o6nactb 3HauYeHUst hyHKUUN y=

L (oo +ee)
o (0;+c2)
o [_6; +m)
(65 +00)
fq'-.'-': r oG
|xé| i\%,J
194. PewuTte HepaBeHCTBO
o [-2:3]
e} (_OO;_Z]
o [3:++)
° (—oo;—2]u[3;+oo)
3x' <3x+6

195. PewwuTte HepaBeHCcTBO

52X <
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o (—oo;—2)u(3;+oo)
o (_005_2)
o (3;+oo)
o (-23)
1 2=5x%
. (5) -1=o
196. HanauTte Hanbonbluee Lenoe peleHne HepaBeHCcTBa 3

e 0

(4 -1=o0

197. HainauTte HaumeHblLee Lienoe pelleHne HepaBeHcTBa 11

198. Kakas cyHKUMA ABNsieTCA Bo3pacTalowen?
@) y=0.2X

© y=(5/6)

O Y=2-x

199. Kakas cpyHKkuma sBnsieTcsa y6biBarowwen?
o y=0.2*

O Y=3x

® y=(5/6)

O y:22><

200. 3akoHuuTe npeanoxeHue: YpaBHeHue, cogepKallee nepemMeHHyo B
nokasatesne CTeneHu, HasbiBaeTcs ypaBHeHuemMm.

® [OKa3aTesibHbIM

® [oKa3aTesibHOoe

5=
. \OTL2TY =27,
201. PewwuTe cuctemy ypaBHeHuUi B oTBeT 3anuwuTe

3HaveHue BbiPAEHUA

{ 2 _ 32,

e 16

x—1
202. B KakuMx KOOpAWHATHLIX YeTBEPTAX NEXUT rpacdmk pyHKummn ¥ = 3"

o IVwunlIIl
o IVwul
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e Inll
o IIwnlll

X
g_}' = 2?,

32%-2¥ = 16.

203. PewwuTe cuctemy ypaBHeHuUi B oTBeT 3anuwimnTe

3HayeHue BbipaxeHua 33X~V

e 9

{ 5% — 5 =100,

-1 -1 _
204. PewwuTe cuctemy ypaBHeHuUi 577+ 5777 = 30. B orger 3anuwmTe

3HayeHne X TY¥

e 5

4.3.3. Jlorapugmesl. JJorapupmuyeckas pyHkuus

1. Kakoe 13 cooTHOLIEHUI COOTBETCTBYET onpeaeneHuto norapudpma?

— 4P X —
o logx=a"<a*=h

— X —
o logyx=aea*=>h
log,b=xSa*=>b
loga b _
2. Kak Ha3sbIBaeTCcsi paBeHCTBO: a =b ?
O BO3BeAeHMe B CTeneHb norapudma
0 Jforapudm creneHu

® OCHOBHOE J'IOl'apl/ICbMVILIECKOG TOXAECTBO

3. Kakoe yTBepxaeHue cnpaBegniMBo Ansa ymcen au b, npucyTcrteByrojux B

cdopmynax ans Bbl4UcrieHMA norapudpmon ?

b>0; a>0uma¥ 1
o @0;b>0unbx1 4

b#1l;a>0umna¥ 1

4. Kakumu cBoicTBamu o6nagatoT norapmmbi?

o Jnorapudm CyMMbl, norapndm pasHocTu

® jorapudm npousseneHus, norapudm 4acTHOro, forapmdm creneHu

0 npousBeaeHue norapudMoB, YacTHoe norapncdMoBs
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5. Kakoi norapucdm HasbiBalOT HaTypanbHbIM?

® jorapudm nNo ocHoBaHuw e=2,71
norapudM, B OCHOBaHUM KOTOPOro NIEXUT HaTypasibHOE YNCo

norapudmM, KOTOpbIN paBeH HaTypasibHOMY Yncay

6. Bbluncnute: 128058

e 3

logy3 0,1+ 10g(;30,9

7. Bbluucnure:

e 2

log, 37 —logg 222

8. Bbluucnure:

o 1
o 0,5
e -1

1
-log, 64
9. Bbluucnure: 2 52

e 3
10. Npwu Kaknx 3HaYeHUAX X U y BepHO paBeHcTBO: Ig(-x'y) =Ig (-x) +lgy ?

o x>0,y >0

o x>0,y <0

® x<0,y>0

10g12 5 u 10g11 7

11. CpaBHuTe BblpaxeHus:

10g125 > 10g117

o]

log;»5 <logy;7

10g12 5 - 10811 7

12. Pacnonoxute yucna B nopsiake beIBaHMﬂ:

a=log; 5; b=log,5; c=1
o b>a>c

® a>b>c

0o c>b>a

3 3
13. Bbluucnure: log; 2°+(log; 2)” + log,s 2
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o 4,2

o 4,3
. 4
1
lo log, 12 —
14. Bbluucnure: 821084 10g34)
e (

15. TMponorapucpmupyinte no ocHosaHuio 10 BbipaXeHue:
logio A= 2:(logy a +logyo b) -logyg x-1ogy0 ¥

lg A=2+ (lga+lgb)—(lgx+Igy)

O

lg A=lg 2+Iga+lgb-lgx-lgy

log,
16. Kakoe noHsATME COOTBETCTBYET COOTHOLLEHUIO

O OCHOBHOE IorapudMmnyeckoe ToXAeCcTBO
o norapudmMmnyeckas dyHKUUSA

® onpeaeneHue norapmdma

17. Kak Ha3biBaeTcs paBeHCTBO:
O BO3BefeHue siorapudma B CTeneHb
® jorapudm cteneHu

0  GopMysia NOHMXEHUS CTEMEHU

18. Kakumu cBoiicTBamu He 06nagaloT norapudmbl?

0 norapudm npousBefeHus, norapmdm 4YacTHOro
o norapudm cTteneHu

® jorapudm CyMMbl, norapndm pasHocTu
19. Kakoe o603HauYeHMe MMeeT HaTyparnbHbI norapucgpm?

o l0g.x=Inx

In, x = logx

log,.e =Inx

20. Kakue 3HayeHUs MOXeT NPUHMMaTL OCHOBaHue norapudgma?

o O0<a<luma>l

_ Zab
xy

b=xﬁ>ax=b?

log, b™ =mlog, b ?
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o, O<a<lwna>l

e O<aclnaxl

21. Bbluucnure: log 25 16

° -2

log; 2 — log; 486

22. Bbluucnure:

e -5
o 0,5

_1
o 5

3
=2+
23. Bbluucnure: logo 675+ 10806 0,72

e 3

0,5 1log1256
24. Bbluucnure: 4

o 0,2

25. Bo ckonbko pa3 norapudgmbl Yncen no oCHoBaHuIoO 2 6onblue norapumMoB

3TUX Xe Yyncen no ocHoBaHu 167?

26. CpaBHUTe BbIpaXeHus:

logo80 = log, 50

logy 80 < log- 50
loge 80 > log, 50

27. Hanaute paBHble cpeay AaHHbLIX BbIPAXKEHWN:

2+log, 4,5

log, 6+ log, 3; log, 51 — log, 3;

log, 6+log,3 v log,51 —log, 3

log,51 —log, 3 n 2+log, 4,5

O

logs 80 u log,50
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log, 6 + log, 3 n2+log, 4,5

28. Buiumcnurte: 1089 33-210g,, 8 + log,5 5 +1og;4 6

o 0,1
o 10
® 1

logp 18 log2 9

29. Bobluucnute: 108362 log722

e 2

30. HamagwuTte uncno A no ero norapudmy:
log,A =3log,2-2log,3 + log, 0,125

o 9
1
e 9
o 0,9
31. TNorapudpmom uncna b no ocHoBaHwmio a, rae 30, a1

Ha3bIBaeTcs NokasaTeNb CTeNeHu, B KOTOPYHO HaAO BO3BECTU OCHOBaHMe a,
4YTOObI NONY4YUTHL YKcno b.

® [10/I0XXUTENBbHOIo

32. JlorapucmMom nonoxurensHoro yicna b no ocHosaHuio a, rae a>0, a»1
HasblBaeTCcs NokasaTenb , B KOTOPYIO Halo BO3BECTU
OCHOBaHMe a, YTOObI NoNYy4YUTbL Yncno b.

® CTeneHu

® (CTeneHb

33. TNorapucdmom nonoxurensHoro yncna b no ocHoBaHuIo a, rp.ea>0! a1

Ha3biBaeTCA NoKa3aTesib CTeneHn, B KOTOPYyO HaA4O0 BO3BECTU

a, YToObI NoNy4YnTb Yncno b.

® OCHOBaHue

® OCHOBaHuA

34. Jlorapudpm npousseneHus — aTo norapucgpmos.
® cymMa
35. Torapucm yacTHOro — 3To norapudmos.

® pasHOCTb
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36. Jlorapudm, ocHoBaHue KoToporo pasHo 10 HasbiBaeTcs

® [ECATUYHbIM

® [eCcATUYHbIN

37. TNorapudcdm, ocHOBaHUe KOTOPOro pa|3|-|o‘=—‘”2,7 Ha3blBaeTcA

® HaTypasibHbIM

® HaTypasibHbIN

38. Hangute sHaueHue BbipaxeHus logs 2 +logs 4,5
o -2

e 2

o logs65

o 9

39.YnpocTuTte Buipakenne 2 710% 6

e 12

o 8

o 24

o 7

40. Bbiuucnure (2log,10-log,25) log 36

o 0
o 2log,5
o 2
o 4

. 2-log; 18
41. Hanaute 3HayeHue BbIpaXeHUs 3708 ]

e 0.5
e 0,5

42. HaitauTe 3HaueHue BhipaxeHns 369 ° 4 1077184 4 g4loa®

® 99

3 3
43. Bbluncnurte 3HayeHue BbIipaXeHusi 2 log 6— log 4 + Slogs?

o 4
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1log 9

= —log 5 4
44. Bbluncnute 3HavyeHue BbipaxeHusa 492 +16-5%%#

e 10

45. Yemy pasHo!0ga b +logs c?

log. (b +c)
. log.bc
b
log.
o c
log. (b-c)

46. Hawngute o6nacTtb onpeaeneHns pyHKLUUM y =logz (x - 2).
o (0;,)
o (2;+x)
o (-o31)
o (-0 +x)
47. Pewwute ypaB|-|e|-w|eIogz x=-2
4
2
1
. -
4
o -4
48. PewuTe ypaBHeHue logs (x +2) =1
o 1
49. PelwwuTe HepaBeHCTBO lgx>1
® x=10
x<10
x>1
o x>0
50. Kakoe M3 MHOXeCTB SIBNSIeTCS pelueHneM HepaBeHCTBa logz (x +3) <1.
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(-o0;-1)

5 (- o0; + 0)

o (-1;+»)

o (13)

o [(3:-1)

51. HasosuTe o6nactk onpeaenenus dykuunY — logo.s (X +3).
o (-6,+x)

o (-5+x)

o (-55)

o (-9;-5)

® 36
53. PewwuTe ypaBHeHue logs (x -3) = 2.
e 28
54. Kakoe U3 MHOXeCTB SIBNISIETCSA peleHneM HepaBeHCTBa logz (x - 1) > 2.
o (5+x)
o (-=:5)
o (1;+x)
(-0 1)

@)

55. Hawnaute 3HauyeHue BbipaxXeHUs log216 + log,2

56. HamauTte 3HaueHne BbipaxeHUs Iog1236 + IO9124:

[
N

o O O
o
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7
57. HamaguTte 3HaueHUe BblpaXeHUsi logz7 - log, 16

16

7
. log; — ,ecnulogs a=0,5
58. Hainaute 3HauyeHue BbipaxeHus B :

o 2,75

o Hogy s 3
59- HaVIﬂVITe 3Ha4YeHune BblpaxeHus 0,5 .

e 381

o 12

|Ogo_39 - 2|Ogo_31 0‘ .

60. Hamaute 3HaueHe BbipaXeHUs

[ J
=N

o O O
|
N

9
log,, ——1o0g,,9
61. HainaguTte 3HaYeHMe BbipaXeHUsi B1274,7 108127,

o -2
o 12

62. Onpepenutb BepHOe PaBEHCTBO:

logs24 —log:8 =16

@)
logs15 + logs3 = logs5
logs5® =2

o l0gy162=8
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63. Onpepenutb BepHOE PaBEHCTBO:
3log,4 = log, (4+3)

o 3logi3=log,27

o logs27=4
log,2*=8

logs:6 +log: 2
64. HanaguTte 3HaYeHUe BbIpaXKeHUs 3

_1 2
lg X—E|gg—§|98

65. HamawuTte uncno x, ecnu

wls =l

NS IS

66. HamguTe uncno x, ecnn lg x=1g12 +Ig15 1918

o 360
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1g8 + 1g18

68. Bbluncnurp 282 *183 ;

e 2

o lIgl2
o 3

o 10

1
69. Bummcnurs 091255 ~ 108, 5 +10g250,2

4

o 3
1

b

o -2
11

® 6

| 6-1.5
70. Bbluucnutb 9lo9;

o 3
3
"
1,5
o 6
71. Bbluucnutb 2lody3 + logr2 - logr14
° 2
o 7
. 2+2log;2
o 3

log,0,04 + 2log,5

72. YnpocTuTb BbIpaxeHue

e 0

o 3
o -1
o 10

73.  YnpoctuTe BuipaxeHme 25" 195’

e 225
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o 125

o 625

o 25

74.  Ynpoctute BbipaxeHue: 6'°%"2 19913
5

o 6

, 15logs0,2

e 25

o 15

75. Kakomy npoMexyTKy NpUHaanexvuT KopeHb YpaBHEHUS
log,(2x— 20) = log, 4

o (-e2;3)
o (-o0;12)
. (11;14)
o, [0;2]

76. Haiigute o6nacTb onpeaenenus dyHkumm 18(x +7)

o (-7;0)

o [-7;+e)
(7; +2)

o (-7;+00)

77. Kakas pyHKuMA sBnsieTcs ybbiBarowwen?
y =logs x

y = logio x
O 3

o y=log; 3%
° Y=10g0,3X

78. Kakomy npomexxyTKy NpuHaanexvuT KopeHb ypaBHEeHUs!
log,(x—10) = log, 3.

o (=8
o I12;+ ==
o (11;13)
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o [15;18]

79.  Haitgute o6nacts onpeaenexus dymkuum BG4
[4; +°°)
(-4; +eo)
o (0;4)
° [ 4, +c:-¢:|}
80. Kakas dyHKUMA siBNsieTCA Bo3pacTarowen?
5 Y= logg s x
y=logix
o) "
o Y=logizx
y =logax
O 5

81. YkaxuTe npoMexyToK, KOTOPOMY MPUHAASNEXUT KOPEHb YPaBHEHUs
log>(x—1)°=6

e (0;6)
o [-6;0)
o [18;26]
o (26; 30)

logs(1-x°)=logs(2x(x+1)).
82. Haigute cymMy KOpHeii ypaBHeHUs ogs(1-x’)=logs(2x(x+1))

2

]
1
* 3
1
o %
o 4

83. Pewwute HepaBeHCTBO logo s (2 —0,5x) > -1.

o (-4;0)
o 4+
o (-z-4)
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* (44

log; (1-0,5x) <-1.
84. Pewwute HepaBeHCTBO 3

o (-8 -2)
o (25 40)
o (05-2]
o [-2;+x)
A

85. Pewwute HepaBeHCcTBO B
o (o5 -4)

(-4; +)
° {"I';'4]
o [4; +x)

86. Ipadumk kakon pyHKLMK n3obpaxeH Ha pUCyHKe?

fy

X

y = logs(x — 1)
y =logz(x + 1)

y =logs(1 —x)
y = logs(x — 2)

O

87. Kakas dbyHKuMs sBnsieTcAa y6biBarowWwen?
y=2"

O

y=loga,15 X
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y=logp, s X

[ ]
o y=logzx

2

88. YkaxuTe NnpomMexyTOK, KOTOPOMY NPUHAANEXUT KOPEHb YPaBHEHUS
logos(13+2x)=logp s (1-x).

o (0;1)

o (-2;0)

® (-6;-2)

o (1;3)

lg(5x-6)=2lgx.
89. Hamgute cymmy KopHel ypaBHEeHUs lg(5x-6)=2lgx

[}
= N U

o O O

90. PelwwuTe HepaBeHCTBO logos(1-0,5x) =-3.

(-oc; 2)

[-14; 2]

o O

(-14;2)
1-14; +oo)

. 5 logs (5 —2x) < 1.
91. HanpauTe YMCnO LeNbIX peLleHnii HepaBeHCTBa
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92. Fradiar ravraia davenn nay M306pa)KeH Ha pMcyHKe?

]

L

o
<
I
/—_
)
~—

o y=log,x
o y=logy,x
e y=log x

93. Kakas dyHKUMA iBNsieTCA yObIBalOLWEn?

v=-l0gn, s X

O

94. YkaxuTe NPOMEXYTOK, coaepXalimii KOpeHb YpaBHEeHUs
log,13 —log,(x —2) =log, 2

o [1;8]
o [-3;0)

y=0,
y=logi1x

2:‘1

y=logs x

4

e (0.5;8.5]

o (9;10.

95. YkaxuTe NpoMexkyTOK, CoepXalunil OTpULIATENbHbIA KOPEHb ypaBHEeHUs
lg(x* —x) =1g(10 + 2x)

o (-10;-

e (-3;-1
o [-1.5;
o (-1;0)

5]

5]
]

-1]

N
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5
—-logz x +loggx = 3
96. Hamgute cymmy KOpHei ypaBHeHus 2 B3 89

e 3

97. Kakomy npomexyTKy NpUHaAMEeXUT npousseaeHne KOpHel ypaBHeHus
lg(x* —4x +10) = lg(14x — x*> — 30)

(@]

(-40;-20]
(-20;0)

O

[19;20]
(40;60)

(@]

98. YkaxuTe npomexyToK, cogepxalimini BCe KOPHU ypaBHEHUS
log;(x* —1)=1

(—o0; —3)
[-2;2]
(0;2]
|4;10]

99. YkaxuTe NPOMEXYTOK, COAepXKalLmii BCe KOPHWU ypaBHEHUS
lg(x* —x+14) = lg(2 — 9x)

o (—o0—2]

o =21

o [FL0)
(—0; —6]

-

100. Haiigute cymmy KOpHei ypaBHEeHUs 2 log, x +log, x = 4

e 2

101. YkaxuTe NnpomexyToK, coaepalmnin KOpeHb YpaBHEHUS
log,(5 — 6x) =log,5 +1og, 6

(-5;-4]
(-3;-1)
(-1;1)
(2;16]

o O O
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102 Vvawiara nnangxyTOK, COAEPXKALLMN BCE KOPHU YPaBHEHUS
log;(x* —4) =1

[-3;3]
(0;3.1]
(-3;0)
[5;8)

o O O

103. YkaxuTe NpoMeXyTOK, CoAepXaLumnii OTpULLaTENbHbIA KOPEHb YPaBHEHUS
loge(x% — x) = loge(3 — 3x)

o =21

° [_9;_3]
o |-11;—10]
o (—oo;=T)

104. Myctb "0 — HanGonbLWMiN KOPeHb ypaBHeHus lg(2x* — 5x) = [g(15x - 42).

1
y 7 =X
Hangute 7

8
17

o O O

105. YkaxuTe npomexyToK, coaepalmnin KOpeHb YpaBHEHUS
log,q(4 — 3x) = log,93 + 10894

(—8; —6)
[—3; —2]
. (1;0)
[5;9]

@)

106. YkaxuTe npomexXyToK, coaepXaluin Bce KOPHU ypaBHEHUS
log,(x2 —9) =1

o |—44]
o (-6-3]
o 10;5]

o (20;21]
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10 Haamiara uaisaAAMI 1111412 rANALIL ypaBHeHMﬂ

In(x* +2x) =n(12 — 2x)

108. MycTb *° — HaumeHbLINI KOPEeHb YpaBHEHUSA
1
19(3x% +16) = Ig(x? — 12X). Hapaure2™® T 5

e 3

109. HanpguTte npousseneHmne abcumcc Bcex o6LWMNX TOUEK rpacdhuKoB PyHKUMIA
f(x) =log,(x* + 3x), g(x) =1log,(8 + x)

o 8

e -8
o 0

110. YkaxuTe npomexyTok, copepXaLimin KOpeHb ypaBHEHUSA
10g113(5 - Bx) = 10g1135 + 10g113 3

O

(-10;-7)

[-3;-1]
[-1;1]
(2;20)

O

O

111. YkaxuTe NnpoMexyToK, cofiepXalLmit Bce KOPHU YPaBHEHUS
logy (x* +3x) = —

(—6;3]
(—15;-10)

o (48]
(10;+00)

112. YkaxuTe npomexyTok, cogepXalmnin HaMMeHbLUNIN KOPEeHb YPaBHEHUS!
logg(x* — x) = logg(x + 8)

N
e [—Z2:4)
o [46]
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(10;18)

O

2 _ 2
113. MycTb *? — HanGonbLWKI KOPEHb ypaBHeHMﬂIg{Ex +12) = Ig(x" =~ 10x).

1

Hangurte e 270

e 3

114. YkaxuTe npomexyToK, coaepXalmnin KOpeHb YpaBHEHUS
log-(3x) +1og,2 =log- 6

(=0 =)

° (=1.5;0)
|0;2.1]
(5;7]

O

115. YkaxuTe npomexyTok, coaepxalimin Bce KOPHU ypaBHEHUSA loge(x* +5x) = 1

® [-6;2)
o (-10;-6]
o [1;6]
o [0;5)

2y — 2

116. HanpguTe HaMMeHbLMII KOpeHb ypaBHeHus (H(10x —x7) = In(12 — 4x + x%)
o 1

o 6

o -1

o -6

117. HanpguTte npousseneHme abcumcc Bcex o6WMNX TOUEK rpacdhmKoB pyHKUMiA

f(x)=1g(x* —3x), g(x)=1g(3x +7)
o -7
o 8

o O

118. YkaxuTe npomexyTok, cogepxawmin Hynu yHKLMM
f(x) =logz((4 —x):2) —log; 2x

[3;4]

(-2;1]

O

O

[2;3)
o [-4;-1)
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Q Haianura nnAusbanauua aReiiurs AR Y
11 f(x)=In(x* —2x + 10)-, g(x) =n(20x — x* — lO)‘"x TOueK rpachnkoB pyHKLMM

e 10
o 11
o 12
o 14

ra { —
120. Pewwute ypaBHeHue 10€: 549 = 2. Ecnu ypaBHeHne nmeeT Gonee ogHoro
KOPHS, B OTBETE YKaXNUTE MEHbLLUNIA U3 HUX.

o 12

121. HaiauTe kopeHb ypaBHeHus 1082(5x —7) —log, 5 = log; 21.
e 224
o 224
1
logs x =log, 18— —102516+210gs5
122. PewwuTe ypaBHeHue: 4
e 225
1
log, x=2log73+log, 0~ -10g 9
123. PewwuTe ypaBHeHue: 2
e 18
124. Hangure x: 1083 % =0

e 1

125. Hamgure x: log,; x=1

e 7

2
126. PelwmuTe ypaBHeHUe logo7 x° =3logo71

e -1:1
o O
o 0,7
o 1

127. YkaxuTe npoMexyToK, KOTOPOMY NPUHAAMEXUT KOPEeHb YPaBHEHUA:
4log;(x —5) = log;16

o [-3;3)

o [3;6)

* [6;8)
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o [8;12)

128. Pewwure ypaBHeHMe1°g5 xtlogs 3=logs 12

o 4

129. Pewmure ypasHenue 1087 ¥+108;7 6=log; 18

e 3

130. PewwuTe HepaBeHCTBo]U,E-Tgl = ]

— AR e

0 2 X

O
o GOMMII
2 x

[ ]
e G
1 X

2

@]
M g
0 1 x

2

@)

2 X
o
g,
1 X
2
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U LR LR e
0 1 =x
2

©)

133. Pewmute HepaBeHcTBO 10Z2 % = |

(I g
0 2 x
[ ]
—_— RN
2 X
O
AR e,
1 X
5 2
AR AR IR gy
0 1 =x
o 2
134. Pewwute HepaBeHcTBO 102X = U
Hﬁfg‘& A
o 0 1
W{%—F
O _1
B e
° 1
AT I,
o 0 1

B .
o 2

I
° 3

., L
S 2 3

A,
o 2 3

136. PewuTe HepaBeHcTBO 10234 =

o f—m; 2) (3 —|—mj

o (3: +o0)
o f_m; -j
o (2; 3)

137. PewuTe HepaBeHcTBO 1023% =
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O X{E v X = 3

o 2<x< 3
o x=2

e Y =3

138. PewwuTe HepaBeHcTBO 102 ¥ = |

0<x< =

o 2
o Yt 2
Hl
X > =
o 2

o D=—x<2

139. Pewwute HepaBeHcTBO 102 ¥ = —1

5 U"m.-k{xi

o X2
.'\-\.\_\_1

. ,X,-*E

o O=x<2
140. PewwuTe HepaBeHcTBO 1022 ¥ < |

0 < x < 5

o s

o X = 2
]

o V72

o D=x<2

141. PewuTte HepaBeHcTBo 102 ¥ << —1

0<x< =
° 2
o X o= 2
1
. 72

o D=x<2

142. PewwuTe HepaBeHcTBO 1083 % < —1
o [3:+4e0)
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o (0:3)

(i
o)

143. PewwuTe HepaBeHCcTBO 1023 Y

o (3:400)
o (0:3]

(i
ol

144. PewuTe HepaBeHCTBO 108

o (3;_‘”]
o (0:3)

(i
o

145. Pewnute HepaBeHcTBO 10231 = —1

o [3;_“‘)
(0:3)

()
3

146. PewuTte HepaBeHCTBO

— AR IR IRy

0

1X < 1

lugujx |
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USRI e

2
¢} - X

147. PewuTte HepaBeHCTBO logg sx < —1

148. PewwuTe HepaBeHCTBO logy sx = —1

@)

149. PewuTte HepaBeHCTBO logysx =1

O

150. PewmuTe HepaBeHcTBo 10grx = 0
e} 0 x i 1

o OD=x<1

-~

o x=1

176



o x =1
151. PelwmuTe HepaBeHcTBo 10X = 0

o D=x=1
o) “ X 1

o x=1

M |

A

x =1

(@]

152. PewwuTte HepaBeHCTBO logysx =0

o O=x=1
o O=x<1
o x=>1
o x=1

153. PewuTe HepaBeHCTBO logg sx >0

o O=x=1
o <x<1
o x=1
o x=1

154. Pewwute HepaBeHcTBO 1025 Y = |

0<x< =

o 3
e ¥ =5
1
X>= -
o #,5

1

0*{: {::_

° ! 5
o X =5
1
X ==
o 35

o OD=x<35
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o D=—x<5
157. HanauTe o6nactb onpeaeneHnsa OYHKLUN: log ,,(2x +4)

o Xx>-2

o xX>2

X=5

x<5

¢}

@)
158. Haipute o6nacTk onpeeneHus dyHKUMK: |5, (3 _¢y)

o x<1/2
o x>1/2
o x=1/2
o x<1/2

159. PewwnTte HepaBeHCTBO logoz x >logy 0,2

o ['Cﬂiﬂ-z]
(0,2;+e=)

o (0;0,2)
(0;1)

@)

2
160. PelunTe HepaBEHCTBO loge x >loge X

(0;+20)
(1;+22)

@)

(-e=;0)U(1;+o=)

(0;1)

[ J
161. Ykaxute HauMeHbLUee Lenoe pelleHre HepaBeHCTBa
logos (x* —1)2logg, 8

e -3

178



162. YkaXuTe KONMMHYECTBO H ™=t ut rv ricef], KOTOPbIE SIBMAOTCA
log;; xslogyy
X
peleHnsiMn HepaBeHCTBa

o 1

163. YkaxuTe KONMMYECTBO LeNbIX YMCen, BXOAAWMX B 06nacTb onpeaeneHus

— y = logg (logge(2x — x*)

e 0

164. Pewwute |-|epaBe|-|CTBoi":"~"~q'f'-3 x >loggsz 0,3

(- =;0.3)
(0,3;+e<)

O
° (0;1)
(0;0,3]

2
165. PelunTe HepaBeHCTBO loge x* > logg x

(0;+e°)
o (1;4°°)
(-o2;0)U(1;+2°)
(0;1)

@)

166. Ykaxute HanbGonbLuee Lenoe pelweHne HepaBeHCTBa

logg (x* — 1)zloggy 8
o 1

167. YkaxuTe Konu4ecTBO LENbIX YNCes, BXOAAWMX B 06nacTb onpeneneHus
dyHkumunY = log; (logy7(2x — x*)

e 0
logs(0,25x +2) = —1
168. PewwuTte HepaBeHCTBO: 3
(—o=; —5]
O
(—8; —5]
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[—5; +o0)

o (—8;+x)
y = log1x®
169. HaitguTe MHOXECTBO 3Ha4YeHNI PyHKUUK: 5
o (=099 +0)
o (=%;5)
o (5; +)
(25; 4+0)
@)
2
170. HaipguTte 3HauYeHMe BbipaXeHUs lﬂﬁa{ﬁbﬁl ecnm logya = 7
o 22
6
171. HaiiguTe 3HauYeHWe BbIpaxeHus lgg”{{fbﬁj, e log,a = 7
o 14
3
172. HaiguTte 3HaueHue BbipaXeHUs lﬂg“{ﬂﬁb}l ccrm log, a = T
e 23
3
173. HaipguTte 3HauyeHne BbipaXeHUs ]D.‘:‘ﬂ{af’b}j, ccrm log,a = 7"
e 22
1
174. HanguTe 3HaueHMWe BbipaXeHUs lﬂgrr{rszj, cerm log,a = T
® 39
5
175. Hanpure 3HaueHmne BbipaxeHus log,(a°b :J, ecnm log, @ = 11
e 17
1
176. Haitgute 3HauYeHUe BbIpaxeHUs log”{ubfl ecnm log; a = 2

o 17

177. Hangute norapudm no ocHoBaHuIo 4 uncna 64
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178. HamguTe norapudm no ocHoBaHuIo 5 uncna 625

179. Haigute cymmy 109122 U 1091272

logs75 n logs3 ,

180. Yemy paBHa pasHocTb

logs8 ulogs2,

181. Yemy paBHO 4yacTHOe

182. Yemy paeHo uyacTHoe 109427 1 10943 7

_2logs25
183. BbluucnuTe: 52210952

e (0,04

log 3—5+Iog KA
184. YnpocTuTe BbipaxeHne: - 3 57

e 3

2.7 —
185. HaitguTe 3HaueHme BoipaxeHus: (09a D', €cnu log,a = 14

e 49

log2240 logy15

.! ! + log,64
186. HaipauTte 3HaueHue BbipaxeHus 093752  logeo?

o -2

187. HaiauTe cymmy kopHeit ypaeHeHus (0902 = logs2 + logs0,2

e 25

logs135 lags405
. - + logy 27
188. HanguTte 3HaueHue BbipaxeHus l°g1:3  logs3

® 45

189. Yemy paBHa pasHocTb logs75 n logs25,
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1090.416 1 21090410 ”

190. Yemy paBHa pasHOCTb

e 2

m
(0] — ,ecnu log, m=7; log, n=5
191. Hangure 82 n 8z Bz

e 2

m
192. Hangure log; 4n EEM log, m=3;log, n=7

e -6

1 =
~1 /b)*, logsb=-3
193. Hangure 3 085(¥h.)" scrm J0gs

e -2

o 2 )
194, Hanmunro 14 1087 & ecnm 10g7 d=7

e -3

log,6unlog 516

195. Bbluucnure npousseneHue

e 4

1 1
(5 logg 8— 10865)
196. Ynpoctute BbipaxeHue

o 14

197. HaitouTe pa3HocTb log;135nlogs 5

e 3

198. HaitauTe pa3HocTb logp3z9u2logy; 10

e 2

199. Buiumcnute 1082(m 1), ecnu log, m=9;log, n =5

o 14
log; —, ecru logz m =13; logz n =7
200. Bbiuucnure 9n

° 4
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1 I,,'_ ° =
201. Bbluucnure 5 logs(Vb )® ecnulogs b=-2
e -12

1

3 logo(m) 3,ecnulogy m=-4

202. Bbluucnurte 4
o 1

1

2lopgq 5
203. BblqMCHMTEZS eat

e 81

13 1+0.5 logg 14
- Z

204. Bbluucnure
e 35
205. Hanagute pasHocTb Iﬂgz 192w Iﬂgz 3

® 6

206. Hampgute pasHoCTb logo,4 64 n3logp, 10

e 3
m
207. Haiigure log, —., ecnu log, m =7;1log, n =4;
e 3
log, 2 ecnu log, m=3;log, n=7
208. Hanmgute 8n
o -7
209. Bbluucnure 7log, %’ ecru log, b =5
e 5
2 log, (i)ﬂ'z, ecnu log, m=- 2
210. Bblunucnute 5 m 3
o -1

log110 u lglé
211. HawgwuTe npounsBeaeHue 2
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1-0,5logs 11
212. YNIPOCTUTE BbIpaXKeHne 25 £s

o 2,5
3
o 11
5
22—
° 11
o -2

10g0,3 27 u 310g0’3 10

213. Hanaute pasHocTb

e 3

214. Hangute log,(m - n),ecnu log; m=15; log; n=6

e 21
logs; —, ecnu logs; m =5; logz n=7

215. Hangure 27n

e 5

2

"9
216. Hangure 27 logs (;) recnu logg n =-3

e 2

5
217. Haitgute 0,0410g11 (t ), ecrin logll t=-5

o -1
1
2~ logz9-log; 6
218. YnpocTtuTe BblpaxeHue: (7%)z
o 49

@)

1
|- =

o=

1-0,5log, 14
219. YnpocTtuTe BbipaxeHue 49

® 35
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210823 + log, 2 -log, 14
220. YnpocTuTe BblpaxeHue &7 87

e 7

221. YpaBHeHue, cogepxaliee nepemMeHHyIo nog 3HakoMm norapudgma,
Ha3blBaeTcs ypaBHEHueM.

® jorapuMuyeckmm

222. Y10 13 3TOro BepHO?
3 < log,25 < 4

© 1< logy25 < 2

2 < logs25 < 3

o 4<logz25<5

223. BbiGepuTe PUCYHOK, Ha KOTOPOM M306paXeH rpadmK yHKUMM > log; x.
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224_ BblﬁepMTe NUAAVLUAY UA yATANARM UsARNnawau rnadhuar A’“’HKL‘MM

1 2.
y= | . 3 4,
y=108p4X.
e 1
o 2
o 3
o 4

225. BbuiGepuTe Bce CBOWCTBA (PYHKLUM F= log” X

1. DyHKUMA HE UMEEeT TOYEK IKCTPEMYMa

(=, +0)

2. DyHKUMA BO3PACTAET HA NPOMENYTKE
3. ODyHKUMA ONpeaeneHa Ha BCei YUCNOBON OCH
4. MHowmecTso sHaqvenuit dyHruuu (0 92
- 400
5. Q®yHKUMA BO3PACTAET Ha NPOMENKYTKE (0; +)
6. DYHKUMA UMEET TOUKM IKCTPEeMyMa
w (—; +)
7. MHomecTso 3Ha4eHuin GyHKUUK
; 40)

8. ®yHKUMA yObIBaET Ha NpoMeXxyTKe =

3.333%|
O [-33.333%)
-33.3339

[ J
i

o O
]

w

e

w

w

N

o~ | [
A o

[ ]
i
[
U

3.333%
o [-33.333%

3.333%
O [-33.333%f

[ ]
i
[
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22R RuLIRanuTa nra roAlicTRA dhvaviigy -

PyHKUMA yObIBAET Ha NPOMERYTKE (0; +0)

DYHKUMA HE UMEeT TOHEK IKCTPeMYMa

- (—o0; 4+
3. MHOMecTs0 3HaYeHnin GyHKLUM 3
(0; 490)

Pl

MHOMEeCTBO 3HaYeHUN DYHKL MK
DyHKUMA ONpeaeneHa Ha BCel YMCI0BOM OCH

(0; +)

w

6. PYHKUWA BO3PACTAET HA NPOMEMYTKE

(—; +>)

o~

DyHKuMA yObIBaLT Ha NPOMEKYTKE
8. ®DYHKUMA UMEET TOMKM IKCTPEeMYMa

3.333%|

([ ] [ J
i i
S

O

3.333%

[ J
i

3.333%3
-33.333%
-33.3339
-33.3339
-33.3339
-33.333%f

AN

| [
O O

!
AN

0O O O O O

!

227. CpaBHUTe yucna l0go245 1 [0go246

logo245 > 10gp246

logp245 < logp246
logo245= logp246

228. CpaBHuTe uucna logz47.1 u logs45.6

® EO‘93|4 7.1 = Eogglq_ 5.6

logs47.1 < logs.5.6

E0g3.4 7.1 = Eogglq_ 5.6

log, 4,0.1 u log, ,0.6
229. CpasHuTe uncna

log;40.1 > log,40.6

y=log,s, x.

187



logy 40.1 < log,40.6

Eogl.g_LD.l = EOgl.g_LD.ﬁ
(@)

I 04 ul 0.2
230. CpaBHuTe uncna Jo6°* 1 1000s

Eogolsﬂ.‘q‘ = “5030.60_2

Eogolﬁﬂ.‘:l' << IOgOlGO_Z
logg 0.4 = logg 0.2

log, £0.26
231. CpasHuTe c Hynem s
5 log; 026 = 0
log,<0.26 > 0
e l0ogy:026< 0
232. CpaBHuTe C Hynem log,59.1
log;s9.1< 0
(@)
log;c9.1> 0
log;<9.1= 0
l 4.2
233. CpaBHuTe Cc Hynem 0905
loggs42= 0
o logg=42< 0
logps4.2 > 0
O
logy£0.31

234. CpaBHMUTe C Hynem

logg031 = 0
logy031 < 0

@)

o logg031= 0
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' log2=10.3 3 =10.:
235. KakoBo 3HaueHue 10810 36, ecnu O8I0 , logy3 =10,48
o 0,78

e 1,56
o 1,78
o 0,56

logz x + loggy =3
logix+ log;y =3 Yo
236 (Xo: Yo) 5 ! y x
. MycTtb - peweHne cucTemMbl Hantn oTHOwweHMe *0

® 27

o 2 <5
237. Haingute HanmeHblUee Lenoe peleHne HepaBeHCTBa log, 2 <5

e 2

S
. logg; (é ';T ) >0
238. Haiaute HauMeHbLLee Lenoe pelleHne HepaBeHCTBa 0 0

® 6

239. HailauTe HauMeHbLWee Lenoe pelueHmue HepaBeHcTea 10805 (32 —2) < —4
° 7

240. Haingute HaMMeHbLUee Lenoe pelleHne HepaBeHCTBa
logl (3z —4) < log1 (z + 2)

e 3

241. YctaHOBMTe COOTBETCTBME MeXAYy HepaBeHCTBaMU U X PeLUeHUSIMU

log: z > ~1 A. (0:02)
) .
l()g;l; 2> 1 E (0. 5)
2
log: = - 1 (S; +00)
3 5 B.
l()g} <A (0.2: +60)
4. . r.
1
2
3
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.
242. Hainaute HaMmeHbLLee Lenoe X, NPU KOTOPOM BbINOSTHAETCA HepPaBeHCTBO
log: = > log! 4x.
1 i
o 1
243. Haingute HaMmeHbLLee Lenoe X, NpU KOTOPOM BbINOSTHAETCS HepPaBeHCTBO
log, (16 — 12z) < log, 4.
o 1
244. Haihngute HaMmeHbLLee Lenoe X, NPU KOTOPOM BbINOSTHAETCS HePaBeHCTBO
log, (z — 1) = 1+ log, 2.
o 7
245. Kaxgon (pyHKUMM NnocTaBbTE B COOTBETCTBME ee 06nacTb onpeaeneHus
4 (~Ti+0)
7 Y lm’:-l. (7 - =z) '
1 ) £ (—o0;0) U (0] +00)
y Ofq T s
9 . Ba
3 Y I“:—’,-.J"; g (0:+o0)
y = logg (z +7)
4. - r. (—=o%ii)
1
-
2
B
3
B
4
A

4.3.4. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuuyeckue (PyHKIUH.

1
COSO = ——

1. Hamaure (£ ecnn Vv 10y o € (1,57 2m)

e -3
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. Hangute 1€ ecnn ﬁ n o< (0:0,5m)
0,4
COs O = b
. Hangure 2 &, ecnn L V17w 2707 < o < 3607,
-4
1 im
. Hanaute €%, ecnn cone= ﬁ n *e (T; 27)
-3
Cos ot = 2
. Haigute 1€, ecnn Vi e (1,5m2x)
-0,5
-0.5
Cos ot = 2
. Hangute 1€, ecnn 13yoe(l,5m2n)
-1,5
-1.5
5
COS O = ———
. Hangure 1€ ecnn V34 ya < (0,5mm),
-0,6
-0.6
Cos ot = 2
. Hanigure '£C ecnu V29 y o € (1,5m:2m),
-0,4
-0.4
1
COSCl = ———=
. Hangure €% ecnn V2o e (0,51 m)
-2.5
-2,5
cos @ = il
Haitgute (20, ecnn V34 n o € (0;0,57T),
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® 0.6

11. Haumgure
e -0,2
e -0.2

12. Haungure
e (0,3
e (0.3

13. Hangute
e -0,3
e 0.3

14. Haumgurte
e 25
e 25

15. HanawuTte
e (0,6
® (0.6

16. HamawuTte
e (0,2
e (0.2

17. HaumguTte
o -04
e -04

10
COS Ol = —

[ ecnu V104 y o e (1,5m.27),

10
COS O = ——

Z X ecnu V109 4 € (0:0,571)

10
COS O = —

g ¢, ecnm V109 y o e (15727

5
COSO = ———

g &, ecnn Vv3dya e (m:l,57),

10

Cos Ol = —

2 ecnn V104 y o = (7 1,57),

10
COSOl = ———

g &, ecnun Vv1leya < (0,5mm),
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18.

19.

20.

21.

22,

25.

2

COSO0 = ——— B
Haingute '€ &, ecnin V29 o € (m:1,5x),
-0,4
-0.4
1
COSO0 = ——— B
Haingute '€ &, ecnin V26 o € (m1,5x),
5
1
COSO = ——— )
Hangute (£ ¥, ecnin Vipa < (0,51 m)
1
10
COSO = ———— )
HanauTte [ & ecnn VIOly o< (0,51 )
-0,1
-0.1
o 1
51N = ———
Hangute £ & ecnn van « e (1,5m2m).
-0,5
-0.5
. 9
sinet = —— L
.Haingute & & ecnu VI8l y € (0:0,57),
0,9
0.9
o 1
SN = — . . .
.Hanaute 12 ®;ecnu V26 y 907 < o < 1807,
-0,2
-0.2
. 1
SN = —
Haingute 2 &, ecnin V1Ty o € (0,5mm),
-0,25
-0.25
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26. HamawuTe
o 1,2
e 1.2

27. HanawuTte

28. Hangute
e -0,3

e -0.3

29. HanauTe
e 1,6

e 16

30. Hawngute

L

31. Hawngurte
o -125
e -1.25

32. Hawngurte

e 5

33. Hawngure
e (0,25
e (.25

34. Hangurte

2 ecnu

: 2
sl = ———

(g & ecnn Vvan o e (1,5m2m)
sing = .
ST T 100y « € (1,5m27)
sin o i
SiNQL = ——

g ¢ ecnu V80y a < (0:0,5m)
. 7
SIN0E = ——=

g ¢ ecnn V149, o € (0;0,57)
. 3
SINQ = ———

(g & ecnm Valy a € (1,5m:2m)
8sINGL = >

[ ecnu ) V26y & = (0,57 7).
sin & ]
singl = ——

g ¢ ecnn V1iy & € (m:1,57),
o 3
SN = — ——

g0 ecnn V13y € (1,5m:2x),
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e -15
. 8
SING = — —
35. Haingute 122 ecnn V89y & € (1,5m:2m),
e -16
e -16
, 7
singt = — _ ‘
36. Haigute (¥ ecnin V149 y & € (0,57 7).
e 5
o 5
SiNQ@ = — ——
37. Hangurte £, ecnn V26 e e (1,5m.2m),
e -5
, 1
SN = _,."_ _
38. Haumaute L2 ecnu Vipa < (0,5mm),
o ]
o 4
SN = —
39. Haiigute € ecnn Val y &« € (0,57 7),
o 1
. 24 (3m
smo=—— o< T;Zﬂf
40.Hangute cos X, ecnu 251 < .
e (0,28
e (.28
24/6
sina === g (Z: 1),
41.Hanaute COSX; ecrin J oy 2
e -0,2
e -0.2

sInG = UT = (E; ﬂ;)t

42.Hanaute COS X, ecnin 7] 2
e -0,75
e -0.75
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43. Hangute COS 0. ecnin sing = U: SM 90" < « < 180°.

e -0,6
e -0.6
. 24/6
singt = —— )
44. Hangute 05 X, ecnn > 0" <o <90,
e (0,2
e 0.2
. V19
s = o -
45. Hangute 05 X ecnn 10 07 < o < 907,
e 009
e 09
242
SING = ——=— ac B—ﬂ:,:‘.:ﬂ
46. HaiiguTe 3COS O, ecnn n 2
o 1
311

47. Hanaute cos o, ecnu
e 0,1
e 0.1

48. HamauTte cos o, ecnu
e (0,3
e 0.3

49. HanauTte cos o, ecnu
e 21
e 21

50. Hanmawure cosc, ecnu
e -0,2
e -0.2

sing =

=

woes (00,5

. V5l
slﬂa —_— e —
10y ae(l,57:2x)
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51. Hawngurte
e (0,5
e (0.5

52. Hawngute
e (0.9
e 09

53. Hawngure
e -0,25
e -0.25

54. Hawnpgurte
e (09
e (0.9

55. HawnauTe
e -0,75
e -0.75

56. Hawngurte
e -0,5
e -0.5

57. Hawngute
e -0,7
e -0.7

58. Hawnpure

COS Cf, ecnu

c0s ¢, ecnm

COs ¢, ecnm

COSs (X, ecnu

cos ¢, ecnm

cos ¢, ecnm

COS (X, ecnm

COS (X, ecnm

SING =

SN =

SN o

SN =

sing =

sing =

SINQ =

-vﬁ

2 qpec(l,5m2n)

|

-
-
o

=

woe (00,5

l

<.
o

Vﬁ

10 e (l,5m2x)

<
2]

=

no e (0,5mm)

3

e
—
W

10y o= (0,5 7).

4 ,ouc(ml,57m)
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e -0.9
_ V15
SINQ = —— )
59. HamguTte cos o, ecnu 4+ yoa<c (05w
e -0.25
e -0,25
Y&il
. cosd¥ = —n - ~
60.HaitguTe SinC, ecnn 10y a e (0:0,57),
e (0,7
e (0.7
246
. Cosx = _T oo o
61.Hanaute SINX ecnu ) o900 <x < 1807,
e (0,2
e (0.2

62.Haitaute SiNX, ecnyn cosx = —0,8 4, 907 < x < 180",
e 06

e 06

63.Haitaute COSX, gcnm Sinx = —0,6, 2707 < x < 360",
e 08

e 08

64.Haitgute SiNX, ecnmn cosx = —0,06, 1807 < x < 270",

e -0,8
e -0.8

7 k¥
, COsS = ——7 OE |7 —
65.HaitguTe SN Q. ecnu 25n < /.

® -0,9
® -0.96

66.Hangute 3HaueHue

Vv 15
' COs0 = —T . -
BbipaxeHus 51N % ecnn n 90" < a < 180°.
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® 0,25
e (.25

v 15
. COs0 = ——4 L ) )
67.Haingute SN, ecrin n 1807 < a < 270°.

e -0,25
e -0.5

. CoOsS L =
68.Hangute SN, ecnun

<
=5

0" < a <90,

e (0,75
e 0.75

eIl

| cos @ = ) i
69. Haiigute SinQ, ecnn 10y e (0:0,57),

e (0,3
e 0.3

Yl

. cosQ = ———— )
70. Hangute SIN, ecnn 10 < (0,5mm)

e (0,3

e 0.3

Jl
| cosQ = ——— )
71. Hangute sin, ecnun 10 yaec(m:1,57)

e -0,7
e -0.7

V7
cOosl = —
4

72. Hairgute SinQ, ecnin w o< (0:0,5m)
e (0,75

e 0.75

NE
i coscl = —T B
73. Hangute SinC, ecnmn 2 yoe(ml,5m)

e -05
e -0.5
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74. Hangute
e -0,25
e -0.25

75. Hawngute
e 04
e -04

76. Hangute
e -0,1
e -0.1

77. Hangute
e 0,7
e (0.7

78. Hangure
e (0,75
e 0.75

79. Hawngute
e (0,5
e (.5

80. Hanmgurte
e (0,2
e (.2

81. Hangure

15

COsSO = ———
sin @, ecnin 4 ,ae(ml,5n)
V21
. cosQ = ———— )
sind, ecnu 3 no = li?f;l,jﬂj_
3311
COsSO =
sin @, ecnm 10, o e (1,57,2x),
Vi)
oSl = —————
sin fx’ ecnu 10 n e EU,SH,HJ
"-.-’?
Cosct = - 3
sine, ecnm 4 yoaes (0,51
V3
| cose = — )
s1n fx’ ecnu 2 u o= (U:U .jﬂ-j
2-\;’%
cosll = ———
sin @, ecnm 3 yac(0,5mm)
V21
COSO = ) _
sin , ecnun 3 n e (UZU,DHJ_
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e 04
V13
. Cos = —— B _
82. Hamaute SN, ecnn 4 s (0:0,5m)
e (0,25
e (.25

83. Haingure 24cos2a, ecamn sina = —0,2.

e 22,08

e 2208

84. Hangnte — 20cos2@, ecnn Sin @ = —0., 8.
® 5,6

® 56

85. Hawmpurte 7¢0s2a ecnn sin = —{.2.
o 6,44

° 6.44

86. Haitgute —2¢0820Q, ecnm Sinc = 1.

e 2

87. Hangurte — 10c0s2a ecnn sina = —0. 4.
e -10,88

e -10.88

88. Hampgute 14cos2a ecnm sinax = 0,5.

e 7

89. Hamagute 22cos2@, ecnn SN = —0. 8.
® -6,16

® -6.16

90. Hamgurte —Sco0s2a, ecnm sSina = 0. 7.

e -0,1

e -0.1

91. Hamgurte — 14cos2a ecpnmn sSina = —0,2.
e -12,88
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e -12.88

92. Hamgute — 12cos2a, ecan sina = 0.

e -12

93. Hawmgurte — 19cos2a, ecnmn sina = —0.7.
e -0,38

e -0.38

94. Hangute — 9cos2a, ecnm Sina = 0. 3.

e -7,38

e -7.38

95. Hamgute — 8cos2a, ecnm Sina = 0. 4.

o -544

° -5.44

96. Hawmgurte — 18cos2a ecnm sSina = —0,6.
e -504

° -504

97. Hangure 15c0s2a, ecnn sine = 0.6.

o 4,2

e 472

98. Hamgure 16cos2a, ecnn sina = 0.7.

e (0,32

e (.32

99. Hawngure | 1cos2a ecnn sina =0, 2.

e 10,12

e 10.12

100. Haitgute — 15c082@ ecan Sino = —0.3.
o -12,3

e 123

101. Hamgurte 10cos2a ecan sinax = 0. 1.

e OF8

e 08
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102. Haitgute — 0c0s2a, ecnn Sina = 0.6.
e -168
e -1.68
103. Hangute —22cos2a, ecnm sina = —1.

® 22

104. Hangute 21cos2@, ecnu Sin @ = —0.9.

e -13,02
e -13.02

1
105. Haitaute 30cos2¢, ecnu cosa = <.
o 276
® -27.6

, 1
106. Hamngute 25c0s2Q, ecnn COS O = .
o -23
1

107. Haigurte 3¢c0s20 ecnu cosQ = .
* -1,5
e -1.5

3
108. Hagure 550820, ecnu cose = 2.
° -154
° -154

1
109. Hangute 49¢0s2d, ecnm cos o= .
° -47

1
110. Haitgute 12c0s2¢, ecnmn cos o = -
® -10,5
® -10.5
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5 cos o = —.
111. Haitaute 05c0820 ecnu 5

o 18,2
e 18.2
1
112. Haiigure 27cos20, ecnm Cos O = 3
o -21
113. Haigure 40c0s 2@, ecnn cos Q= .
o -272
o -27.2
1
114. Hangute 18cos2a ecnn cosQ = r3
o -17
5
115. Hangute 98C0s20Q, ecnu Cos O = =
o 2
1
116. Haingute Bc0s2&, ecnn COs O = 1
* -7
5
117. Hangute 9¢c0s 2, ecnn Ccos @ = 3
e 35
e 35
5
118. Hamgute 147¢c0s20, ecnmn Cose = =.
e 3
1
119. Hangure 6082, ecnn oSO = 3.
e 3
6
120. Haingute 49c0s2a ecnm COSQ = 7.
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COSQOL = —~.
121. Haitgute 00cos2a ecnn 3
e 16,8
e 16.8
Cos O = —.
122. Haiigute 70cos20 ecnn 3
e 19,6
e 1956
COS O = —.
123. Haitgute 98¢c0s2a ecnm 7
® 46
o3
sinoL = —
124. HainpuTe 3HayeHWe BbIpaXeHUA O — 6¢c0s > O ecnu 8
S
° 32
133
o 32
S
o 4
35
o 4
10cos 2 .2 2 3
125. HawnawuTe 3HauYeHMe BbIpaxXeHUs Cos a—sSm a,ecnu cos a= 5'
29
o 5
28
e 5
32
o 5
18
o 5

126. Haitgute 3HayeHue BblpaxeHus 8 —14cos’ o, ecnm sinoL = — ; .
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152

o 7
40

7
4
4

|

i

127. HanguTe 3HaYeHWe BbIpaXeHUs

_ 40
o 9
41
e 9
32
o 9
o —11

128. HamguTe 3HaueHUe BbIpaXeHUs

_2
O 6
e 0
o -4
31
o —
9

129. HanguTe 3HaueHUe BbIpaXeHUs

130. HanguTe 3HaueHUe BbIpaXeHUs

11

o 4

Osin’o— 4, ecnun C€OSQ = ;

)
sin®o —5cos? oo, ecnu S 0=

4sin? o —12cos? oo, ecnu SN o= ".

5sin’o —1, ecnm C€OSO= Z

2

A I

3
8
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°
A= >—‘|U1
N NO

@)
1
o 16
131. HaiguTte 3HaYeHMe BbIpaXKeHUs 5-3cos2o, ecnn SINOL=-— —6
3
o 2
2
o 2
23
o 12
25
o 12
132. HainpuTe 3HauYeHue BblpaxeHuUst 5sin“o—3cos? o, ecnu C€OS O= g
2
o 3
1
e 3
37
o 9
_1
o 3
. .2 3
133. HaitguTte 3HaueHue Bolpaxewnsa  2cos’ o.—4sina, ecnm S 0= 11.
16
o 11
188
o 121
_ 26
o 11
. 11
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134. HanpguTte 3HauYeHue BbipaXKeHUs

L
o 16
1
o 4
59
e 16
11
o 4

135. Hanpgure 3HauyeHue BbipaXKeHUs

16
° 7
1
o 9
2
o 7
24
7

136. HanpguTe 3HauyeHMe BbIpaXKeHUs

19
e 5

26
o 5
o 3

159
o 25

137. HanguTe 3HaueHUe BbIpaXeHUs

152
o 25
148
o« 25
32

5cos?o —1, ecnu SINO="

2
2cos? o —4sin’a, ecnm €0S O

= o

. 3
7 —-5cos’o, ecnu SIo=".

2sin‘o+ 4, ecnn COSOL=—".
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28
o 5

138. HamauTe 3HaueHue BbIpaxeHUs

3
o 2
11
o 2

139. HanguTe 3HaueHUe BbIpaXeHUs

v
° 3
13
o 3
1
-2

140. HanguTe 3HauYeHUe BbIpaXeHUs

14

v Nl v 4

141. HanguTe 3HauYeHUe BbipaXKeHUs

17

O

2 2 in2 =2
7sin“ o —cos® o, ecnmu S 0= ".
4
.2
4sin? 5 cos? sin” a=
sin“o—5cos*a oo,

4 —-3cos’a, ecnu s1noc:g.

3—-2cos’a, ecnu s1n0c=—;.
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11
o 3

2
142. Bblumcnute cos’o—3sin’a, ecnu €08 O=

17

7
2

IS

7
143

o 9

~ lw

O
143. HanguTe 3HaueHue BbIpaXeHUs

22

248
o 49

= |~

6cos? o —4sin’ o, ecnu

N . 7 3
144. HairguTe sina,ecnncos=—_"_un<a <=

25

24

. — —

25

24

o *+=

25
24
25

_ 18
25

145. Hanpure tga, ecnu sina = — 5

2

3 5
nl<ca<Z

13

2

. 2
Sin o=

= IO
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146. W3BecTHO, uTO cosa — sina = 1, 2. Hanpgute (cosa + sina)? — 5sina - cosa.

® 1,66
o 16,6
o 0,166

147. Bbiuucnure sin(a + B),ecnu cosa = %,sinﬁ =%, 0° < 2 < 900,180° < § <

2700,

1

o —=
5

o« B8
65

, 1
5

49

O —_——_—
65

. 4 o
148. WU3BecTHO, uTO sina = _. Hanaute cos2a
5

o 1

e (0,28
o 2,28
o 0,36

o . 3
149. Hanpgute 3HauyeHue BbipaxeHust 2 — 5cosa, €CNN U3BECTHO, YTO sina = "
O<a<l
2

-2

4
-4

o O O O

. , V5
150. HawnpguTe 3HauyeHue BbipaxeHusi 5 — 3cosa, €CNN U3BECTHO, UYTO sina = ¥

Ila<nm
2

212



o 0,5
o -0,5
o 4

y , 4
152. HanguTe 3HaueHMe BbIpaXeHUs 5cosa — 3, eCNU N3BECTHO, YTO sina = "

Tla<nm
2

e 6

O
O
O
o 4
o -4
1

53. Bbluncnure V3cos (" — a) - cos(m—a) npn a =
2 6

N

. , V5
154. Hanpute 3HauyeHue BbipaKeHUs 3cosa — 2, €CNIN U3BECTHO, YTO sina = "

rtla<mnm
2

-4

0O O O O

155. PewwuTte ypaBHeHMe 2cosx = Ve
2

o )" +mmnez
4

o) i%-Hm,nEZ

o X+2mn,n€Z
4

™ iﬁ+27‘m,nEZ
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156. Pewwute ypaBHeHue sin(—*) +1=0

2 2

o *-+2mnnez

o *=—+2mnne’

o Z4+4mnne”Z
3

o (—1)”%+ mm,n € Z

° (—1)n’§+ 2nn,n € Z

157. Pewwute ypaBHeHue 2cos (" —x) —VZ =10
2
o -+ 2mn,nez

4
o T4+2mn,neZ

o (—1)""+mmnez
4

158. PewwTe ypaBHeHue cos () = -

2 2

® iz_n+41m,nEZ
3
o) i%+2nn,neZ

o YVr+4mnne’Z
3

O i%+2rm,nEZ

o -+ mmnez
6

159. PewwuTe ypaBHeHue 1 + sin(mr—x) =0

e _It+4+2mmnez
2

o EZ+2nrnn€eZ
2

o) izz+2nn,n€Z

o E+mnneZ
2

160. Haitaute peweHue ypaBHeHus 4cos” sin (" — x) = —/3
3 2

o) i%+7m,nEZ

L] is_n+ 2mm,n € Z
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6

5
o i_n+ nmn,neE’Z
6
o IZ+2mmn€’Z
6

o i%+2nn,n€Z

161. Mpu KaKknUx 3HAYEHUAX x 3HaYeHUe PYyHKUMK f(x) = 8sin’ cos” — 2v/2 paBHO
3 3
0?
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©)

ig_"+ 3nn,n€Z
8

—)r T+ nez
8 2

2
nn,neZ

(- Z+
6 3

(—1)”3l+ mh,n € Z
4

162. PewwuTte ypaBHeHue 2C0s (g) =1

iz_”+ dmtn,n € Z
3

iz_n+ nmn,n € Z
3

0r + 4rn,n € Z
3

D"+ mmnez
3

i53+ 2nn,n € Z

163. Pewute ypaBHeHne cos (XC+x)—1=0

o

164. Hanpgute peweHus ypaBHeHus 4sin” sin -+ x) + VZ =0

o

@)

2
T+ mn,n€”Z
2
m
_+2nmne’z
2

i%+nn,neZ

-+ 2nn,nez
2

6 2
mne’zZ
4

+

N

+mmn€eZz

In 4+ 2nn,n € Z
4

if“' 2mn,n € Z

)"+ mmnez
4

165. MMpu Kaknx 3HaYeHUAX x 3HaYeHUe hyHKUUK f(x) = 4sin’ cos™ — \VZ paBHO
4 4

0?

-+ mmnez
4

D"+ mmnez
2

(- +2nn,n ez
2

4+
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+ 2nn,n € Z

166. PewmuTe ypaBHeHue 4sin () = 2VZ
2

O
I+
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o E+4mn,n€’Z
2

° (—1)n’%+ 2nn,n € Z

o -+ mmnez
4

167. Pewwute ypaBHeHue vZcos (" +x) +vVZ =10
2

o i%+2nn,neZ

o "4 2nm,n € Z
2

O —EZ+27'm,n€Z

o Z4+mnnez
2

168. HaitguTte pelwenus ypaBHeHus 4cos” sin (" —2x) +v/3 =0
3 2

o *-+2mnnez

r
3
o) i%+nn,n€Z

5
® i_n+7m,n€Z
12

o) i% +mnne’z
o m+mnnez
12
169. PewwuTte ypaBHeHue 2sin2x —1 =0

o ii+ 2nn,n € Z
12

o Z+mnnez
12
o (=1n "+mmnez
12

o (-1 +™ nez
12 2

170. Pewwute ypaBHeHue 2sin (" +x) +vVZ =0
2

o =

N

+mmn€eZz

o Z+2mn,ne’Z
4

® i3_n+ 2mm,n € Z
4

o -+ mmnez
4

O E+E,nEZ
4 2

171. Hangure pelweHus ypaBHeHus 2tg " cos (x + ) = V3

o + _I_rr6

.
o 3

o A
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|
SR R . I
+ N2 2UN + N € 2 UN + R 2uUuN
Mmoo
R R
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) i% +%+nn,neZ

172. Pewwute ypaBHeHue sin(—4x) =

o (""" +™M nez

16 4
o +"+™ nez
16 4

o m+™ nez
16 2

o} i%+nn,neZ

o (- 4+™ nez
16 4

1
173. PewwuTe ypaBHeHue sin(T —X) — -

o Z+mnnez
3

o "+™ nez

[*)}

2

o} i%+nn,neZ

] (—1)"%+ m,n € Z

Y3
174. HanpuTe Bce pelieHUs ypaBHEHUA: sin2X + cos (E —x) =1-— cos’x

O 2nnne€Z

® mnmneZz

o mnez
2

0] izz+nn,nEZ

175. Haigute pewenuns ypaBHeHus 3ctg “sin(x +5) — V3 =10
3 3

o Z+2nmn€e”Z
3
m

® _+2mn,ne’Z
6

o EZ+mnnez
6

o) i%+2nn,n€Z

476.—PewwnTte ypasHeHune
e (—1) G 4mn,n € Z

3
o iz?n+ 2ntn,n € Z

o (—1)“Zl+ m,n € Z
3

]

3 3N+

, X
sin
n

VZ
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=0 -

177. Pewwute ypaBHeHue v3cos (" —x) —1,5=0
2

o (=1)ntt "+mnnez
3

221



o Z4+mnnez
3

) i%+7m,n€Z

° (—1)"2+ mn,n € Z

. T
178. HaiguTe BCe peweHns ypaBHEHUA: cos2X + sin (E + x) + sin2x =1

o mnne’z

o mnez
4

o *-+mnnez

i
4

® f+1m,n€Z
2

179. HaitguTe pelueHus ypaBHeHus 3tg . cos (x + ) — V3 =10
6 3
o) i% +2nmn,n€Z

° _£3+27'm,nEZ

o *=

—3+21m,nEZ
@) i%+nn,nEZ

180. PewwuTe ypaBHeHue _V8sin2x+2 =0

o "+™ nez
8 2

o -1+ nez
8 2

o D" +mnnez
8

o *—-+mnnez

m
8

181. PewnTe ypaBHeHue cos(—2x) = -
2

° i%+2rm.nEZ
o ifé-Hm,nEZ
o ig-Hm,nEZ
o i%+2nn,n€Z

182. Hampgute pelweHus ypaBHeHus: sin25x + cos(m — x) = 1 — cos?5x

O mnnez
T

® _+mnnez
2

o L+2mnne€eZ
2
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e) i%+mlnEZ

2

183. PewwuTe ypaBHeHue 2sin (x — %) COS; =1

o i%+nmn€Z
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o D'Z4iio2mnez

° (_1)ni +%+ m,n €Z

184. PewwuTe ypaBHeHue sin(—2x) — Z_o
2

o +£8+27m,n€Z

o D" 4+ mnnez
8

o -+ mmnez
8

o (- i+™ nez
8 2

185. Pewwute ypaBHeHue 2sin (" —x) —VZ =0
2
o i3_n+ nm,n € Z
4

° ii+2nn,neZ

o i3_n+ 2rtn,n € Z
4

o (—1)”;+ m,n € Z

186. HaitauTe peleHuns ypaBHeHus: 2cos(mx — ) = /2
® ii+ 2n,nez
o *-+2nnez

o *-+nnez

B Bl B

o 2+nnez
4

s

3

X
187. Hampgute peweHus ypaBHeHus: 2€os (E — %) cos—=1
o "4 4mtn,n € Z
2
o XZ4+mnnez
2

o E+2nrnn€eZ
4

o mnez
2

188. PewwuTte ypaBHeHMe cosx = _Vz

2

0) i%+nn,nEZ
s

o) iz+2nn,n€Z
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o i3_”+ 2nn,n € Z
4

3
o i_n+ nmn,neE’Z
4

189. Pewwnte ypaBHeHue 2sin3x —1 =0

225



o) i%+2nn,n€Z

_1+E,nEZ
18 3

o D"+ mnnez
6

O
+

o (—)""+™ nez
18 3

190. Hamgute peweHus ypaBHeHus: 2sin(mx —m) +1 =0
O nnez
° (—1)”1_+n,n€Z
6
1) é-i— nnez

o ii+n,nEZ

(o)}

s

6

191. HaiguTe peweHus ypaBHeHus: 2sin (2x — ? sin_ =1

3
] _”+7m,nEZ
8

3
o i_n+ nm,neEZ
4

o *+2mmne’z
2

o +mnnez
2

192. Ykaxute abcumuccbl ToUeK nepeceyeHus rpacpmkoB hyHKUMUN
f(x) = 2tg2x + sin2x, g(x) =1+ tg?x — cos?x

o 4nmnneZ

® mTnne’z

o ™mMnez
2

O \/27m,n (<4

193. YkaxwuTte abcumccbl TOHEK nepeceeHus rpacomkoB pyHKLUIN
f(x) =ctg —tg?x + 1, gx)=2-

ctg’x

o *

%-Hm,neZ
Vs
O ——3+7m,n€Z

O —%+2nn,nEZ

e “"tmmnez
4

194. Ykaxute abcumncchl Touek nepeceyeHns rpacuka pyHKUMm f(x) = cos2x —

¥3 ¢ ocblo Ox.
2

o ii+ 2nn,n € Z
12

o (1) “+mnnez
12
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i”+7m,n€Z
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o EZ+2mmnez
12

195. Ykaxute abcumcchbl Touek nepeceyeHus rpacduka pyHKUMM f(x) = sinbx — 15

C ocbio Ox.

1o il-i—nn,neZ
36

o (—)""+™ nez
36 6

O ii-i—ﬂ,nEZ
36 6

o (=1)r "+mmnez
36

196. YkaxuTe abcumcchbl Touek nepeceyeHus rpacduka pyHKUMm f(x) = sindx — 15

Cc ocbio Ox.

o + +2mmnez
24

o +  +mnnez
24

o (1) “+mmnez
24

o ()" +™ nez
24 4

197. Hanpgure abcumcchbl 06WMX ToUYeK rpadrka PyHKUM y = Zcos’;u npsimon
y=1.

L] iz_n+47m,nEZ

w

o *-+4mnnez

O *T—-+2mn,nez

198. HampguTte abcumuccbl o6WMX ToUek rpadmkoB hyHKUUNA f(x) = sin%COS (x +

vz

D, gx)=—-_

3 4
1) 5?”+27m,nEZ

) is—"—z+2nn,nEZ

6 3

0) i% —%+7rn,nEZ

2
o) i?n—%+7m,neZ

199. HamguTe BCe 3HauYeHMs aprymeHTa, NPU KOTOPbIX 3HAYEHUs (PYHKLMM
f(x) = cos?4x + 1, g(x) = sin?x coBnagaoT

o "+ nez
8 4 8

mn 4

o 1= —+
228



,nE
Z

T+ 2nn,n€Z

—%+nmn€Z
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200. PewwuTe ypaBHeHne sin2x=0,5.

iﬂ+4nk, ke7Z
o 3

(—1)F £ +l7tk, keZ
° 12 2

LI
i _12+Ttk, keZ

(-1)F §+2nk, keZ
201. PewwuTe ypaBHEeHue \/—1, 5cosx = sinx
® 2?ﬁ+21‘m,nEZ

o iz?n+21'[n,nEZ

o —2?“+21'[n,nEZ

o 4?“+2T[1’1,1’1EZ

202. PewwuTe ypaBHeHue SinXx + V3cosx=0
TC

o g+21‘[n,nEZ
TC
o + +2mn,nez
6

0 3-|-‘I'[Il,nEZ

TC
® —_+ TN, nez
3

. 1
203. PewwuTe ypaBHeHue 2Sin X cosXx = _
2

T

o *_+Tmn,nez
4

® TC mn

(—1)n_+_,nEZ
12 2

o (—1)n%+ TN, nezZ

T
o i§+ 27N, n€z

@) l+2ne2
12 2

204. PewwuTe ypaBHeHue sin3x = -
2

0) i%+27‘m,nEZ
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o +"+™ nez
18 3

o (—1)"%+ mh,n € Z
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o (- +™ nez
18 3

205. PewwuTe ypaBHeHMe cosx + B_o

2
o D +mnnez
6

o (—1)”51+ mn,n € Z
6

o i%+2nn,n€Z

L] is_”+ 2nn,n € Z
6

206. PewwuTe ypaBHeHue 2sin3x = 1

o (-)"r+T nez
9 3

2
nn,nEZ

3
2nn

,NEZ
3

o (-1D"I+
9

o (D" +
18

o ()" +™ nez
18 3

207. PewuTe ypaBHeHue 3sin2x =
23

o D"+ mmnez
6

o (- '+™ nez
6 2

o D) Z+mnnez
12

o ()" +™ nez
12 2

208. PewwuTte ypaBHeHue 2cos " x-sin>"x+1=0
6 6

3
® —__+onnez
10 5

o D+ nez
5 5

12
o 3-"nnez

4.3.5. IlpousBogHasi yHKIMHU, €e IPUMECHECHHUE

1. MaTepMaanaﬂ TOYKa ABUNXxetcs HpHMOﬂMHeﬁHO no

x(t) = %:‘2 +25
3aKOHY = (roe x — paccTosiHMe OT TOYKU OTCcYeTa B MeTpax, t —
BpeMsi B CEKyHAax, \3aMepeHHoe ¢ Havana aABuxeHus). Hanaurte ee ckopocTb
(B m/c) B MOMeHT BpemeHu t=1 c.
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. MaTepMan,bﬁ-laﬂ TOUK nsgﬁce'rca NPSIMONUHEMAHO No
xit] f— =

J— r— .
3aKOHYy (rpe x —paccTosiHMe OT TOUYKM OTCcYeTa B
MeTpax, t — Bpemsi B CeKyHAaX, U3aMepeHHoe ¢ Hayana aBuxeHus). Hangure
ee CKOpocTb (B M/C) B MOMEHT BpemeHu t = 3 c.

3

MaTepuanbHas Touka ABUXKETCA NPSIMONMHEAHO No

N
x(t) = =t"+4r—-20
3aKOHY 6 (rae X — paccTosiHMe OT TOUYKU OoTc4yeTa B
mMeTpax, t — BpemMs B ceKyHAaX, U3aMepeHHoe ¢ Havana ABuxeHus). Hanagure

ee ckopocThb (B M/c) B MOMeHT Bpemenn [ = lO ¢,

6

MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

x(t) = %;3 —t+14
3aKOHY £ (rme X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, uamepeHHoe ¢ Hayana ABuxeHus). Hangute ee
cKopocTh (B M/C) B MOMEHT Bpemenu ! = 3¢,

2

. MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

x(t) = 11; +Tt+13
3aKOHY 3 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B ceKkyHAax, uamepeHHoe € Hayana ABvxeHus). Hanaute ee
CKOpOCTb (B M/C) B MOMeHT Bpemenn ! = O ¢,

11

MaTepuanbHas Touka ABUKETCA NPAMOJSIMHEMHO NO

A
3aKoHY x(t) =1 7t —20 (rae X — paccTosiHMe OT TOUYKU OTCYeTa B MeTpax,
t — Bpems B ceKkyHAax, u3amMepeHHoOe ¢ Havyana aABuxeHus ). Hamaure ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu ! = Se.

3

MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

x(1) = LYY 29
3aKOHy 4 (rie X — paccTosiHMe OT TOYKM OTCYeTa B
MeTpax, t — BpeMsl B CeKyHAax, U3MepeHHoe ¢ Hayana ABwkeHus). Haiaure
ee ckopocTh (B M/C) B MOMeHT BpemeHnu ! = 2 c.

2

. MaTtepuanbHas Touka ABMXKETCA NPAMOSIMHENHO MO

o
x(t) = =17 +1—25
3aKOHY 6 (r.qe X — pacCTosdAHUe OT TOYKMN OTCYeTa B MeTpax,
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t — Bpemsa B cekyHaax, M\amepeHHoe ¢ Hayana agBuxeHus). Hamaure ee
cKopocTh (B M/C) B MOMEHT Bpemenu ! = 3¢,

e 2

9. MaTepMaanaﬂ TOYKa ABUNXxeTtcs HpﬂMOﬂMHeﬁHO no

x(t) = L2929
3aKOHY 2 (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpeMsl B ceKyHaax, M3MepeHHoe ¢ Ha4yana ABuxeHus). Hangure
ee CKOpocTh (B M/C) B MOMeHT BpemeHn ! = 7 c.

e 2

10. MaTepMaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

r T
3aKOHY x(t) =—1"+Tt -4 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABwxeHus). Hanagurte ee
cKopocTb (B M/c) B MoMeHT Bpemenn [ = lc.

e 5

11. MartepuanbHas Touka ABUXKETCH NPSAMOSIMHENHO NO

1,
x(t) = <t"+3¢
3aKOHY (rme X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax, t —
BpPeMs B CEeKyHAAaX, U3MepeHHoe ¢ Hayana ABwkeHus). HailguTe ee ckopocTb
(B M/c) B MOMeHT BpemeHu | = 3c.

® 6

12. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

x(1) = 12720
3aKOHY 2 (rme X — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, usamepeHHoe ¢ Hayana aBuxeHus). Hangute ee
cKOpoCTb (B M/Cc) B MOMEHT BpeMenu [ — 7 c.

e 14

13. MatepuanbHas Touka ABMKETCSA NPSAMOSIMHENHO MO

’ 2

3aKOHY (1) =1 +71+3 (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, usmepeHHoe ¢ Hayana aBwxeHus). Hangute ee
cKopocTh (B M/c) B MOMeHT Bpemenun | = Y.

e 25

14. MatepuanbHas TouKa ABNKETCSA NPSAMOSIMHENHO MO

x(t) = 11; + 9t — 25
3aKOHY 3 (rmae X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHaax, usmepeHHoe ¢ Havyana ABwxeHus). Hanaure ee
CKOpOCThL (B M/C) B MOMEHT BpemeHu ! = Sc.

e 11
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J— r—

3aKOHYy (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, U3aMmepeHHoe C ,Hayana ABuXxeHus). Hanaure ee
CKOpoOCTb (B M/C) B MOMEHT BpeMeHMU C.

15. MaTepM?anaﬂ TO'-IKajABVI)KeTCSI NPSIMONIMHEMHO No

e 15

16. MarepmanbHas TouKa 4BUKETCA NPSAMOSIMHENHO MO

x(1) = —%F + 83
3aKOHY < (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpeMsl B ceKyHaax, M3MepeHHoe ¢ Ha4yana ABuxeHus). Hangure
ee cKopocTb (B M/C) B MOMeHT BpemMeHu [ = 1 c.

e 7

17. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

x(t) = %:2 +27
3aKOHY = (rae X — paccTosiHMe OT TOYKU OoTCcYeTa B MeTpax, t —
BpeMsi B CeKyHAax, U3amMepeHHoe ¢ Havarna AsuxeHus). Hanaurte ee ckopocTb
(B m/c) B MOMeHT Bpemenn | = Yc.

e 9O

18. MartepuanbHas Touka ABUXKETCHA NPSAMOSIMHENHO NO

et 42 -

3aKOoHY x(t) =" 451 - 16 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, u3aMmepeHHOe ¢ Hayana ABuxeHus). Hamaute ee
CKOpocCTb (B M/C) B MOMEHT BpeMeHu ! = Ie.

e 7

19. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

x(t) = L rei—s
3aKOHY 3 (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — Bpems B ceKyHaax, uaMepeHHoe c Havyana ABvnxeHus). Hanpure
ee ckopocThb (B M/Cc) B MOMeHT Bpemenn I = b ¢,

e 2

20. MaTtepuanbHas ToUYKa ABMKETCSA NPSAMOSIMHENHO Mo

x(t) = 11; + 8t — 15
3aKoHy 3 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, uamepeHHoe ¢ Hayana ABwxeHus). Hanaute ee
cKkopocTb (B M/c) B MOMeHT Bpemenn [ = O ¢,

o 12

21. MaTepMaanaﬂ TOYKa ABI/I)KGTCSI I'IpﬂMOﬂMHGI?IHO no

sakony *\f (1) =1 +1+12 (rne X — paccTOsiHME OT TOYKM OTCYeTa B MeTpaXx,
t — BpeMsl B CeKyHAaX, MU3MepeHHoe C Hayana ABuxeHus). Haingute ee
cKopocTh (B M/c) B MOMeHT Bpemenun | = Y.
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e 19

22. MaTtepuanbHas ToOUYKa ABMKETCA NPAMOSIMHENHO No

P ¥
3aKOHY x(t) =1"+7t =5 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — BpemsA B cekyHAax, M1amepeHHoe ¢ Ha4yana aBuxeHus). Hanaure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHun ! = 2e.

e 11

23. MaTepMaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

x(1) = L ysiis
3aKoHY 2 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t — BpemsA B cekyHaax, MamepeHHoe ¢ Havyana aBuxeHus). Hanaure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHu ! = Je.

e 38

24. MartepuanbHasa ToUYKa ABUXETCA NPSAMOSIMHENHO No

1,
(1) =—-t"4+Tr+7
3aKOHY 6 (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — BpemsA B cekyHAax, uamepeHHoe ¢ Hayana ABuxeHus). Hangute ee
cKopocTb (B M/C) B MOMeHT BpemeHnn [ = 3c.

e 8

25. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

1,
x(t) = —=t"4+2r+20
3aKOoHY 4 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t — Bpems B ceKkyHAax, u3aMepeHHoOe ¢ Havyana ABuxeHus). Hamaure ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu = 4e.

o 4

26. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

- g2 _M L
3aKOHY x(t) =" — 21420 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hamgurte ee
cKopocTh (B M/C) B MOMeHT Bpemenun | = 2¢.

o 4

27. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

x(t) = LY. +5¢+23
3aKOHY 2 (rae x — paccTosiHMe OT TOYKM OoTcYeTa B
MeTpax, t — Bpemsi B ceKyHAax, u3aMepeHHoe ¢ Havyana ABuxeHus). Hangurte
ee ckopocTb (B M/C) B MOMeHT BpemeHu | = 1 c.

o 4
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28. MartepuantHas Touka ABUXeTCA NPSAMONMHENHO No
PN ¥
x(t) = h—lr—t+ 16
3aKOHy (roe x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,

t — BpemsA B cekyHAax, M3aMepeHHoe C Hayapa ABuxeHus). Hangure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHMU .

e 4

29. MartepunanbHas ToUYKa ABWKETCA NPSAMOSIMHENHO No

x(t) = %F +2043
3aKOHY 2 (rme X — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, uamepeHHoe C Havyana aBuxeHus). Hanaure ee
ckopocTb (B M/c) B MomeHT Bpemenn [ = O¢,

e 38

30. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

1,
x(1) = Er’—?r+30

3aKOHY (rie X — paccTosiHMe OT TOYKM OTCYeTa B
MeTpax, t — BpeMs B CEKyHAaX, U3MepeHHoe C Hayana ABwxenus). Haingute
ee ckopocTh (B M/c) B MoMmeHT Bpemenn [ = 10 ¢,

e 3

31. MaTepmaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

x(t) = ;Ir' -7 —24
3aKOHY - (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpeMs B ceKyHAax, M3MepeHHoe ¢ Havyana ABwxeHus). Hangure
ee ckopocTb (B M/C) B MOMeHT BpemeHnu = Jc.

e 2

32. MarepuanbHas TouYKa ABUXETCS NPSAMOSIMHENHO No

, l 5
x(1) = —5t"+2r+24
3aKOHY - (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpemMsl B ceKyHaax, M3MepeHHoe ¢ Havyana ABuxeHus). Hangure
ee ckopocTb (B M/C) B MOMeHT BpemeHu ! = 1 c.

e 1

33 MaTepMaanaﬂ TOYKa ABUMNxetcs npﬂmonMHeﬁHo no
I,
xt)=—zt"+4t -1
3aKOHY £ (rae x — paccTosiHMe OT TOUYKU OoTcYeTa B

MeTpax, t — Bpemsi B ceKyHAax, u3aMepeHHoe ¢ Havyana ABuxeHus). Hangurte
ee ckopocTb (B M/C) B MOMeHT BpemeHu ! = | c.

e 3
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34. MarepuanbHas, TouKa ABUXETCS NPSIMOSIMHENHO No
x(t) = —=t"+7t+ 10
“* 4

3aKOHY (rae x — paccTosiHMe OT TOYKM oTc4yeTa B
MeTpax, t — BpeMs B CeKyHAaX, U3sMepeHHoe ¢ Havyana ABwkeHun). Hanaure
ee CKopocThb (B M/C) B MOMEHT BpeMeHU c.

e 5

35. MartepuanbHas Touka ABMKETCA NPSIMOSIMHENHO NO

x(1) = 1 ior—26
3aKOHY 4 (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — Bpemsi B ceKyHAax, u3aMepeHHoe ¢ Havyana ABuxeHus). Hangurte
ee cKopocTb (B M/C) B MOMeHT BpemeHu [ = Bc.

e 5

36. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

x(t) = L +4f+23
3aKOHY 6 (rae x — paccTosiHMe OT TOYKM OoTcYyeTa B
MeTpax, t — BpemMs B ceKyHAax, 1aMepeHHoe ¢ Havyana ABuxeHus). Hangure
ee ckopocTh (B M/c) B MOMeHT Bpemenu = D¢,

e 2

37. MaTepmaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

2
3aKoHY x(t) =1 o+ 8 (rae x — paccTosiHMe OT TOUYKMU OTCYeTa B MeTpax,
t — Bpems B ceKkyHAax, u3aMmepeHHOe ¢ Hayana ABuxeHus). Hamaute ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu ! = 8¢.

e 7

38. MarepuanbHas Touka ABUXETCS NPSAMOSIMHENHO No
1 4
x(1)=—=t"—3r—16
3aKOHY 4 (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,

t — BpeMs B ceKyHAaX, MU3MepeHHoe C Hayana ABuxkeHus). Hangute ee
ckopocTh (B mM/c) B MomeHT Bpemenn ! = 10 ¢,

e 2

39. MaTepMaanaﬂ TOYKa ABUXeTtcH I'IpﬂMOﬂMHGI?IHO no

e
sakony ) 17491+ 13 (rne x — paccTosHMe OT TouKM OTCHeTa B MeTpaXx,
t — BpeMs B ceKyHAaX, MU3MepeHHoe ¢ Hayana ABuxeHus). Hangute ee
cKopocTb (B M/C) B MOMeHT BpemeHnn = 3c.

e 3

40. MarepuanbHas TOUYKa OBMXETCHA NPAMOSIMHENHO Mo

N
x(t)=<t"+9t+15
3aKOHY 2 (r.qe X — paccCTosiHue OT TOYKU OoTCHeTa B MeTpax,
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t — Bpemsa B cekyHaax, M\amepeHHoe ¢ Hayana agBuxeHus). Hamaure ee
cKopocTh (B M/C) B MOMeHT Bpemenun ! = 2 ¢,

e 11

41. MaTepMaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

x(t) = LI
3aKOHY 3 (rae x — paccTtosiHue OT TOYKU OTcYeTa B MmeTpax, t —
BpeMsl B CeKyHAax, UaMepeHHoe ¢ Hayana ABuxeHus). Hanaute ee ckopocTb
(B m/c) B MOMeHT BpemeHmn I = 3c.

e 2

42. MaTtepuanbHas ToOUYKa ABMKETCSA NPAMOSIMHENHO No

x(t) = LENWIY
3aKoHY 6 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, u3aMmepeHHOe ¢ Hayana ABuxeHus). Hamaure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu ! = Je.

e 5

43. MaTepVIaanaSl TO4YKa ABUXxXetcs npﬂMonMHeﬁHo no
_ 1,
X(t)=—-t"—2r—12
3aKOHY 5 (rae x — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax,

t — BpeMsi B ceKyHAaX, U3MepeHHoe C Hayana ABuxeHust). Hainaute ee
ckopocTb (B M/c) B MomeHT Bpemenn f = 10¢

e 2

44. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

r ¥
3aKOHY x(t) =1"+4r— 18 (rme x — paccTosiHMe OT TOUKM OTCcYeTa B MeTpax,

t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus ). Hangurte ee
cKopocTb (B M/c) B MoMeHT Bpemenn [ = lc.

® 6

45. MartepuanbHas ToUKa ABMKETCSA NPSAMOSIMHENHO Mo

i _ 2 o _q
3aKOHy x(t) =1 7t=9 (rae x — paccTosiHue OT TOYKM OTCcYeTa B MeTpax,
t — Bpems B ceKkyHAax, uamepeHHoe € Hayana ABvxeHus). Hanaute ee
cKopocTb (B M/c) B MOMeHT BpemeHnu ! = O ¢,

e 5

46. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

r 2
- — = [ .
sakony )=1"—9t—13 (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpaXx,
t — Bpems B ceKyHAax, UsMepeHHoe ¢ Hauyana aswxeHus). Hagute ee
CKOpPOCTb (B M/C) B MOMEHT Bpemenn | — 7/ c.

e 5
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47. MaTepMaanlail TOYKa ABUXKETCH NPAMOSIMHENHO NO
£ 2
x(t) = gr +3t+4
3aKOHY (r.qe X — pacCTosiHUe OT TOYKM OoTCcYeTa B MeTpax,

t — Bpems B cekyHaax, namepeHHoe ¢ Hayana ABuxeHus). Hangure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHMU C.

e 5

48. MaTtepuanbHas ToUYKa ABMKETCSA NPAMOSIMHENHO No
(t) =12 — 2 —

sakony *\f )=t"—2-8 (roe x — paccTosiHMe OT TOYKM OTCUYeTa B MeTpaXx,
t — BpeMsA B ceKyHAaX, M3aMepeHHoe C Hayana aswxeHus). Hanaure ee

CKopocTb (B M/C) B MOMeHT BpemeHu [ = Sc.

o 14

49, MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

] .
x(t) = =t* + 61 =20
3aKoHY 2 (rae x — paccTosiHue OT TOUYKM OTCcYeTa B MeTpax,
t — Bpems B ceKkyHAax, M3aMmepeHHoOe ¢ Havyana ABuxXeHus ). HamauTte ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHu = 10¢,

® 16

50. MaTepuanbHas TouKka [BUXETCA NPSAMOSIMHENHO Mo

F T

- — Ay — 2
3aKOoHY x(t) =1"+4—29 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hamgure ee
CKOpoOCTh (B M/C) B MOMEHT Bpemenu ! = J¢.

o 14

51. HanaguTte yron HaknoHa KacaTenibHOW K MOMIOXUTENbHOMY HanpaBeHUIo
1

ocu Ox, NPpoBeA&HHOM K rpacouKy (hyHKUMM Y = —X 2 — 3X B TOUKe C
abcuuccon (B rpagycax)

o 45

52. HanuwwuTte ypaBHeHMe KacaTenbHOM K rpacdmKy pyHKuumn y = X1 B Touke ¢
abcuuccon xo = 0,5(B rpaaycax)

® y=4x+4
o y=x+4

o Yy =4x+1
o Yy =4x+0,5

53. Hangute yron HaknoHa KacaTefnbHOM K NONOXUTENbHOMY HanpaBneHUIo
1

ocu Ox, nposeaéHHOM K rpacpuky hyHKUMN Y = X 2 + 3X B TOUKY C

. 1
abcuuccon xg = 2

e 135
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54. HanuwwuTte ypaBHeHMe KacaTenbHOM K rpadpuky pyHKUMM Y = X~2 B TOUKe C
abcuuccomn xo =1

® y=-2x+3
o Yy =2Xx+3
o Yy =2x-3

o y=-2x-3

55. HamguTte yrnosou koappuLMEHT KacaTenbHOW, NPOBEAEHHON K rpadIuKy
pyHKUUN y = Inx + x B TOUKe X0 = %

e 8

56. Hangute HauMmeHbluee 3HaYeHne PyHKUMKN y = log1(27 — x2).
3

e -3

57. Hanaute HaumeHbluee 3HaYeHne PyHKuMn y = logi(64 — x2).
4

e -3

58. Hamaute TOuKy MMHUMYMa (PYHKUMM Y = X2 - 1

e 0

59. Npwu kakom 3HaueHn b npsimas y = 3x + b ABNAETCA KacaTenbHOMN K rpadyuky
dyHKUMN y = 2x2 — 5x +17

e 7

60. Cymma HanbonbLliero u HauMeHbLIero 3Ha4YeHUn PYHKUMKM y = -x3 + 3x2 +
5 Ha oTpeske [1; 3] paBHa

e 14

61. Hamgute HaumeHbLiee 3HaYeHne pyHKuMM y = X~ 1 Ha oTpeske [1; 4]
e (0,25
e (.25

3
62. Hangute 3HayeHue NPou3BoAHON byHKUMM Y = X2 + 3X B TOuKe C

abcuucconm Xy = 4

e 6

63. Haingute HanGonbluee 3HaYeHNe (hyHKUMN Y = X2 Ha oTpeske [1; 2]
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3
64. Haignte 3HaYeHMe NPOU3BOAHON (DYHKLMM Y = X2 + X B TOUKe C
abcuuccon xp= 16

e 25

65. Haigute npoussoaHyo hyHKuMM f(x) = In3§/X +4
1

¢ 3txt+4y
1
O
3(x—4)
1
O —
x+3
1
O
3(x+1)
3
O —
x+1

66. 3apaHa cyHkuma f(x) =\/ : , HanguTe f '(1).

x“+3

ol WP G k] - O

67. Hawnaute npoussoaHyto pyHKumu: f(x) = e—cos3x

O —coS3xe—cos3x
o e—sme
o _e—COS3X

® 3sin3xe—cos3x

ecosBx

* HanpuTe npousBoaHyto pyHKuum: y = logsx + ex
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69. Hangute npoussogHyto pyHkumm f(x) = (7 — 2x)* B Touke M(3;2).
o -8

70. Hangute npoussogHyto pyHkumm f(x) = (5 + 3x)3 B Touke M(2;3)
121

71. NpowussopgHas dyHkuum f(x)=4sin x + x5+1 B Touke x0=0 paBHa

e 4

72. TMpoussogHas hyHKUUM f(X)=xe* B Touke Xo= 0 paBHa

73. TMpowussogHas pyHkuumn f(x)= 3x—2

5x+8

B TOYKe Xo = -1,4 paBHa

o 34

74. Yrnosow ko3 cpmumneHT KacaTenbHom K rpacuky dpyHkumm f(x)=In x B Touke
Xo = -1 paBeH

o -1

75. OuddepeHuman cpyHkumum f(x)=cos X paBeH

-sinxdx
cosx dx
sinx dx

o O O

-cosx dx

76. TMpowussogHas yHKuuM f(x)=5 Inx—x*—2 B TouKe Xo =1 paBHa

77. TpowussoaHas pyHKumum f(x)= XCOSX B TOuKe X0=0 paBHa

78. NpoussoaHas dyHkuum f(x)= 2k

4+ 2x

B TOYKe Xo= -1,5 paBHa

e -16

79. Yrnosow ko3adppuUMeHT KacaTenbHoM K rpacumky pyHkuum f(x)=e* B
Touke Xo=0 paBeH

e 1

80. OuddepeHuman dpyHkumm f(x)=sin x paseH
o sin x dx

O -cos x dx
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® (Cos X dx

o -sin x dx

81. nNpowussopgHas dyHKuMK f(X)=2cos x +x7+3 B Touke x0=0 paBHa

e 0

82. nMpowussogHas pyHKuMM f(X)=X In X B TOUKe Xo=€ paBHa

e 2
4x +1

83. nNpowussogHas dpyHKuuK f(x)= B TOuke Xo=0 paBHa
1-x

e 5

84. Yrnosoi koadpmumneHT KacaTenbHoOM K rpacduky dyHKumm f(x)=sin x B
TOYKe Xo=7l paBeH

e -1

85. TMpoussogHasn dyHkumm f(x)=3e* -x€ -4 B TOuKe X0=0 paBHa

86. Mpown3ssoaHas dyHKuuK f (X)=X Sinx B TOUKe Xo="* paBHa
2

87. nNpowussogHas dpyHkuum f(x)= I+8

5—2x

B TOYKe X0=2,5 paBHa

e 42

88. Yrnosoii koathpuumeHT KacaTenbHom K rpacdmky yHKuum f(x)= cos x B
Touke Xo=0 paBeH

e 0
89. Hawmaute 7'(x) ecnun h(x) = (4x+7)!
o T7(4x+7)"°

o 44(4x +7)?
o  44(4x+7)10
o T7(4x+7)?
o (@x+7)°

90. [laHa cpyHKuMA y(x) =(4x+7)"7, HanauTe y'(—2)

® 68
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- 86
- 68
76
67

o O O O

91. [OaHa pyHKUMA Yy = SinX+COSX , BbIYUCTIUTE y'(E )

e 0

92. Haigute BCe X, NPU KOTOPLIX 3Ha4YeHME NPOM3BOAHON hYHKLUMM f(X)= X +
In(2x—1) paBHO HynO.

1

A

L 1

(@]

N |

93. Hanante r/(y) ecnm f(x)=log:(2x+1)

2
(2x+1)-In2

1
(2x+1)-In 2
In2
2-2x+1)
_r
2In2-2x+1)

2
2x+1)

94. ! e7 X

Hangute f (x), ecnn /(%) T

e™(7-In7)
?X

e —=7%In7
O —_—
(7°)
e In7-7%
o v
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e (Tx—In7)
(7
7e™ —7%In7

@] 7x

95. Hawmagute f'(x), ecnmn f(x)=1tg9%

-9
0 ——
sin © 9x

9

0 =
sin ~ 9x
—Ox

© )
cos” 9x

Ox
0 ——
sin © 9x

9
e cO0s’9x

96. Hawmgute f'(x), ecrnm f(x)=1In(x+3)-(x—3)

* x*=9
2x

o
(7 -9y
—2x

o
x2-9
X

o
x+3

o X
(x2—9)2

97. Hangute y'(x), ecnn y(x) = sin xcos2x
O €0Sxcos2x—sin 2xsin x

® cosx(cos® x—5sin? x)

o cosx(sin 2x + sin x cos 2x)

0 cosxsin2x—4cos? xsin x

o cosx(cos2x +4sin 2 x)

1

98. Hamaute y'(x), ecnim y(x) = m
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15x

S (x-Df
—15x

CE
15

S Gx-D
—15x

S Gx-D
—-15

i

99. Hamaute f'(x),ecrm f(x) = (x* —2x> +3)°

o (x* =2x3 +3) -(6x* —12x° +18)

o (x*—2x* +3)° -(24x° —36x%)

o (24x* =36x> +6x) -(x* —2x° +3)°
o (24x* =36x% +18x) -(x* —2x* +3)°
o 6-(6x* —12x* +18) - (x* —12x° +18)

1

100. Hangute /'(x), ecrm f(x) = (x* - 36)E

101. HanguTte HauMmeHbLIee 3HAYEHUE DYHKLUM -
[-2,5; 0].

6

y=3x—In{x+3)

Ha OTpe3Ke
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r=1In(x+5) —5x

Tt

102. HanguTte HanbGonblee 3HaYeHUe PyHKLUN Ha oTpe3ke
[-4,5; 0].
e 20

103. HaiiauTe HauMeHbLwee 3HaueHmne dyHkummn ¥ = ¢ —4In(x +7) +6 ya
otpeake | —0,5:07.

e -18

Lot

104. Haiigute HanGonbluee 3Ha4YeHne yHKUUM ¥ = 8In(x+7) —8x+3 43
otpeake [—6,5:07.
e 51

' =9x —In(9x) + 3 ya

T

105. Haitaute HaMMeHbLIee 3Ha4YeHNe hYHKLMM
I 5 ]
mpesxe[lﬁ, 18]
e 4

106. HaitauTe HauGonbLee 3HaveHne yHkummn ¥ = IN(11x) — Ilx +9 yq
15

oTpe3kKe 22° 22|

;)
107. HaiiauTe Hanbonbluee 3HaYeHne yHKUMM -~ 20" = 13x+9Inx+8
13 IS]
mpesxe[m’ 4]
e -3
R, T i .
108. HainguTe HauMeHbLee 3HaYeHne yHkuum - = Sx+Inx—3 o

74l
oTpe3Ke 6 6]

e -6

109. HaitguTe Touky makcumyma cpymkuum ¥ = IN(x+5) — 2x +9.
o 45

e -45

110. Hangute TOUKY MUHUMYMa dyHKuum ¥ — 28 — In(x+3) + 7.
° 2,5

e 25
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_ f a3
111. HaiiauTe TOYKy MUHUMYMa PyHKUMKM ~ 3x—In{x+3)".

. ;o _-.5
112. HainguTe TOUKy MaKCMMyMa yHKUMK - In{x+35)" —5x.

113. Haitgute Touky MuHUMYMa cbyHKumm ¥ = 4x —4In(x +7).

e 6
114. Haingure Touky Makcumyma cpymkuymmn ¥ = SIn(x+7) —8x+ 3.
e 6

-

115. HaiiauTe TouKy Makcumyma cpyHkumum -~ — 2x" = 13x+9Inx + 8.

116. Haiigute Touky MuHUMyMa dymkumn » — X — % HInx—3.

L -
117. Haitaute HauMeHbLuee 3Ha4YeHne pyHkuum ¥~ € 6¢" +3 a

oTpeske [1;2].

e 6

118. HamguTe Touky Makcumyma dyHKumm ~ In(x+4)°+2x+7.

e -5

. I g
119. HaiiguTe Touky Makcumyma cyHkuum » — 2In(x+4)” —8x—19.

e -3,25

-

y=0,5x"—Tx+ 12Inx+ 8.

120. HamguTe TOuKy MakcuMyma pyHKUUM -

o 3

. v — Ay N, |
121. HaiguTe HauMeHbluee 3HaYeHne PYHKLUM - 4 10x+2Inx—5

otpeske [0,3; 3].

Ha

e -11

v=¢""(x*—9x+9)

122. HanguTte HauMeHbLUee 3HaYeHNe PYHKLUN -
otpe3ke [6; 8].

Ha

e 5
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123. HaiiguTe Touky MakcuMyma cyHKuum -~ — 2x°

e 3

Ha

e YA
124. Haitgute HauMmeHbLIee 3Ha4YeHne pyHKUUM (x—8)e
oTpe3ke [6;8].

e -1

125. Haitgute Touky MUHMMYMa dyHKUMM ¥ — .

e -17

. . - _-. ;.ll-+{:"|
126. Haiigute TouKy MakcuMyMa cyHKUUM - (9—x)e .

e 8

127. Haitgute TOYKy MUHUMYMa pyHKLUMK -~ (3—x)e

o 4

e v 1=y
128. Haitgute Touky MakcuMyMma pyHKUMK - (x+16)e )

e -15

e (y2 L Agy 36
129. HanguTe TOuKy MUHUMYMa PyHKUMM © (3x" — 360+ 36)e -

e 10

130. HainguTe Touky MakcumyMma yHKUMK -

e 0

3 y=(x* — 10x+ 10)e’ %,
131. Hamgure Touky Makcumyma pyHKUMM - -

e 10

o . W2 I,l._ﬁ
132. HaitguTe TouKy MakcuMyMma pyHKUMN -~ (x—=2)7¢

e 0

R O L P S
133. HaiauTe TOUYKY MUHUMYMa PYHKUMM - (x—2)"e .

e 2

R
134. HamguTe TOuKy Makcumyma doyHKUMM (x+6)7e.

o -4

G e 2y2 2—x
135. HaiauTe TOUYKY MUHUMYMa PYHKUMM - (x+3)7e .

25x+ 391Inx — 54.

— (3x* —36x + 36)e" 0,
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e -3
136. HainguTe TouKy MUHUMYMa PyHKLUMM © (x°

e 2

-

137. HanauTte HauMeHbLUee 3HaYeHME PYHKLMUN -
oTpe3ke [3:10].

o -1
138. HanguTe Hanbonblee 3HaYeHUe PYHKUUN -
oTpe3ke 3:10].

e 1

Tt

139. Hanpgurte Hanbonblee 3HaYeHne pyHKLUN
oTpe3ke [—11;11].

o 1
140. HanguTte HauMeHbLIee 3HaYeHME PYHKLMUN -
oTpe3ke [8:11].

o 24

141. HanguTte Hanbonblee 3HaYeHNe PYHKUUM -
oTpe3ke [—1:4].

® 36

142. HanpguTte HanmeHbLUee 3HaYEeHUE (PYHKLUN -
oTpeske [L;7].

o 4

-l

143. HaiguTte Hanbonbliee 3HaYeHUe PYHKLMUM -
oTpe3ke [5:11].

e 10

144. HanpuTte HanmeHbLIee 3HaYEeHUE PYHKLUUU
otpeske | 1:4].

e 0

145. HanguTte HanbGonbliee 3HaYeHUe pyHKLUMN
oTpeske [—5:1].

}Z‘

8x+8)e® .
= (8—x)e’ ™
— (8§ —x)& ' Ha
— (x—9)!0 "o
1= (32— 36x436)e 10
= (37 —36x+36)¢"
= (x> —8x+8)e” Ha
= (- 10x 4 10)e'0
= (x—2)%¢"? Ha
= (x— 2]2'9{ Ha
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146. Haiigute HaumeHblUee 3HauYeHWe hyHKUUM ~
otpeske [—3:—1].

e 0

W A
y=(x+6)¢ 4=k

147. HanguTte Hanbonbliee 3HaYeHne pyHKUUM - v
oTpe3ke [—6:—1].

o 4

148. HaiiguTe Touky Makcumyma dpyHkumum » (x—2)"(x

e 2

149. HaitanTte TOYKy MUHUMYMa pyHKUMM » (x+3)7(x+5)

e -3

150. HamguTe HauMeHbLuee 3HaYeHne YHKLMK -
oTpe3ke [—4;—1].

o -1
151. Hangurte HanbGonblee 3HaYeHUe PyHKLUM y )
oTpeske [1;3].

e 5
152. HanguTte HanbGonbliee 3HaYeHUe PyHKLUM y
oTpe3ke [—14; —3].
e §
x>+ 289
y=—————"
153. HaiguTte TOuKy Makcumyma hyHKLMM A

e 17

154. HanguTe TOUKy MMHMMYMa (DYHKLUM x

e -1

= (x—2)"(x

— (x+6)%(x

P S
y=(x+3)7¢

l.

Ha

Ha

— (x+3)*(x+5)

4)+5

10) +8,,

155. HanguTte HaumeHbLIee 3HaYeHNe PYHKLMM 4 Ha oTpeske [1:10].

e 10
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2425

y=
x

156. Haﬁ.qllqlel naM_G?nbu.lee 3HauYeHune pyHKUUK Ha
oTpeske ' -
e -10
16
V= —+x+3.
157. HanguTe TOUYKy MakcMmyMma (yHKUUN X
e -4
25
y=—+x+25.
158. HamguTe Touky MMHMMYMa PyHKUUU X
e 5
36
y=x+— . al
159. HanpguTte HanmeHbLIee 3HaYEeHUE PYHKLUU X Ha oTpeske [1: 9.
o 12
9
y=x+-= )
160. HanguTte Hanbonblee 3HaYeHne pyHKLUN X Ha oTpeske [—4:—1].
e -6
X
.1-' = R T
161. HamguTe Touky Makcumyma pyHKUMM x4 289
o -17
¥
VY= — )
162. HamguTte TOUKy MUHUMYMa pyHKUUM x* 1
o 1
98
y=—+42x+15.
163. HaiaguTe TouKy makcumyma cpyHKLMM X
o -7

N R
164. Haitgute Touky Makcumyma pyHkumm -+~ F T 48x+ 17.

o -4
37 ‘

165. Haitgute HauMeHblLee 3HavYeHune pyHKumm -~ — * 27X ya otpeske [U:4].

o -54

166. Haitoute HauGonbluee 3HaYeHne yHkumm ~ — * 3x+4 4

oTpe3ke [—2:0].
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® 6

. y =1 — 3342,
167. HanauTe Touky Makcumyma pyHKUMM

e 0

. 3!—_£3—3x2—l—2.
168. HamaunTte TOoUuKy MMHMMYMa DYHKUUM

e 2

3 3
y=x —3x"+2

169. HanaguTte HauMeHbLIee 3HaYEeHNE PYHKLMM Ha

oTpe3ke [L;4].

° -2

y=x —6x°

170. HanguTte Hanbonblee 3HaYeHMe PyHKUUN Ha oTpe3ke [—3:3].

e 0

3 2
171. Haitgute Touky Makcumyma dpyHkumm -~ +2x" +x+3.

e -1
’.,'3

¥ =3

172. HanguTte TOUKYy MMHMMYMa (DYHKLUUN - —2x" +x+ 3.

e 1

R S .
173. Hanaute HaMmeHbluee 3HaYeHue yHKumm ¥~ -+ 20 +x+3 Ha
oTpe3ke [L;4].

e 3

174. HanguTte HanbGonbliee 3HaYeHUe PyHKLUM y=x +2x"+x+3 Ha
oTpe3Ke [—4:—1].
e 3

s 2 i
175. Haitgute Touky makcumyma pyHkumm -+~ Sx°+7Tx =35,

e 1

382 g
176. Haitoute Touky MUHUMYMa dyHKumMmn * +5x" +7x 5.

o -1

r=x" —x" —40x+3
177. HaiguTe HauMeHblwee 3HaveHue dyHkummn » — & —F —HUEF I 4o
oTpe3ke [0;4].

e -109
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R - B
178. Haﬁnlrlezl;larlfionbmee 3HauyeHue pyHkumm ¥ -t +2x" —dx+4

oTpeske

o 12

p— s PP
179. Haitgute TouKy Makcumyma pyHKUUK - T+ 12x—x.

e 2

. — ] )
180. HaiiguTe TOUYKYy MUHUMYMa cDyHKUMM T4+ 12x—x.
¢ 2

y="74 12x —x°

181. HanauTte HauMeHbLUee 3HaYEHNE PYHKLMM Ha
oTpe3ke [—2:2].

e -9

182. Haitgute HamGonbluee 3HaYeHne PyHKUMKU & T+ 12x—x Ha

oTpe3ke [—2:2].

e 23

2.3
183. Hampgure Touky Mmakcumyma cpyHKUMM y =9 —x".

® 6

a2 .3
184. Haiigute TouKy MUHUMYMa pyHKUMM - 9x” —x7.

e 0

S
y =9 —x

185. HanpguTe HanmeHbLlee 3HaYeHMe PYHKLMM Ha oTpe3ke [—1;5].

e 0

. .
y =9 —x’

186. Haiigute HanbGonbluee 3HaYeHNe PYHKLMN - Ha oTpeske [2:10].

e 108
3
X
y=——9x—17.
187. HamguTe Touky Makcumyma cpyHKUNN 3
e 3
3
s
y=——9x—-7.
188. HaiguTte TOuKy MMHMMYMa dpyHKUUM 3
e 3
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189. Haﬁnlrle;ﬂgrlmeﬂbmee 3HauYeHune pyHKUUK
oTpeske

e -25

190. HanaguTte HanbGonblee 3HaYeHUe PyHKLUN
oTpe3ke [—3:3].

e 11

3
.

y= ?—‘}_r—?

Ha

3
y = L 9c—7
3 Ha

-
]

y=54+9%——.

191. Hamgure Touky Makcumyma cpyHKUUM

e 3

3

-
3

y=5+409x——.

192. HanguTe TOUKYy MMHMMYMa (DYHKLUM

e -3

193. HanguTte HauMeHbLIEe 3HaAYEHNE PYHKLMUM
oTpeske [—3:3].

e -13

194. Hanpgute Hanbonblee 3HaYeHne pyHKLUN
oTpe3ke [—3:3].

e 23

Y =X

195. HaiguTte TOuKy MUHUMYMa pyHKUUN ~

o 4

196. HanguTte HauMmeHbLIee 3HAYEHUE YHKLMUM ~

otpeske [ 1:Y].

3

X
y=5+4+9— —
3 Ha

.}?—5—#9_(—1
3 Ha

—3x+ 1.

v—=xT — 3x41
Ha

e -3
2 :
¥V = :JL'T —2x+ 1.
197. Haiigute TOYKY MUHUMYMA DYHKLMU 2
e 4
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ra] s

—Jx+1

Ha

}: =—X

e |

198. Haﬁ.qllrlrg}rawmel-lbu.lee 3HauYeHune pyHKUUK
oTpeske =

e -8

3
199. Haigute Touky Makcumyma cpyHKLUM y=7+6x—2x2.

o 4

. vy = 3x — 2x1 [0:4]
200. Hainaute Hanbonblee 3HaYeHUe hbyHKUUN Ha oTpeske |V |-

e 1

23 .
y=——x243x+4 1.

201. Haitgure TOUYKY Makcumyma pyHKLUUU 3

e 9O

2 3
y=——xI4+3x+1
202. Haingute HanGonbliee 3HaYeHNE (PYHKLUN : Ha

oTpeske [1;9].

e 10

203. Haitgute ToukKy MUHUMYMa cpyHKUMM ¥ — ay/x—3x+ 1.

o 4

204. Haingute HaumeHbLlee 3HaYeHUe pyHKuumn ¥ — xv/x—3x+ lha
oTpeske [1;9].

e -3
2
y= —xy/x—2x+4 1.
205. Hangure TOYKY MUHUMYMa PYHKLIMU 3
e 4
2
y = —J;x/_'— x4+ 1

206. HaitouTe HaMMeHblLee 3HaYeHne pyHKUUM 3 Ha
otpeske | 1:9].

e -8

207. Haitgute Touky Makcumyma pyHkumm ¥ = 1 + 60X — 2xy/x.

° 4
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208. HaﬁnTJeqTaw6onbmee 3HaueHune dyHKuun ¥ = X — 2x\X ya
oTpeske =

o 1

2
y=——xyx+3r+ 1.
209. Haitgure TOUYKY Makcumyma pyHKLUUU 3

e 9

2
y=—=xyx+3x+1
210. Haingute Hanbonbluee 3HaYeHMe (PYHKLUN 3 Ha

oTpe3ke [1:9].

e 10

3 <2 v 1.
211. Haitaute HanGonbluee 3Ha4YeHne yHKUMM ~ 6,547 + l14x — 14

oTpe3ke [—4:3].

Ha

e -35

212. HanguTte TouKy MMHUMYMa cbyHKUMM * — —21x —x" +32.

o -14

5 =3 ape
213. Haitaute Hanbonbluee 3Ha4YeHNe yHKLMN a3 —20x g

oTpe3ke [—6:1].

o 48

y = 350 —20x° — 54

214. Haingute HanbGonblee 3HaYeHNE PYHKLUM Ha

oTpe3ke [—4;—1].

e 10

215. Haitaute HanGonbuwee sHaueHme dyHkuum ¥ = 5 T 27X — X
[-3; 3].

® 57

Ha oTpe3ke

y=x —3x+4

216. Haingute HanbGonbliee 3HaYeHNE PYHKL UM
oTpe3ke [—2:0].

Ha

® 6

y=x +5x —16

217. Haingute HanbGonbliee 3HaYeHNE PYHKL UM Ha

oTpe3ke [—9:1].

e -10
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218. Haingute HanmeHblee 3HaYeHne (PYHKUMM y = 15 + 12x + x3 Ha oTpe3ke
[-2; 2].

e -17

]

E

— 18x+ 29,

219. Haingute TOuKy MMHUMYMa hbYHKUUN y==

o 144

= v 7
220. Haingute TOYKY MMHUMYMa (byHKUUN y=x 21x+11.

[ L)

® 196

4.3.6. IlepBooOpa3nast yHKIUHU, €€ IPUMECHCHUE

1. ®yHkumua F(x) =-0,5 cos 2x + C npeactaBnsieT co60M MHOXeCTBO BCeX
nepBoo6pa3HbIX AnA PyHKLMN:

f(x) = -sin 2x
f(x) = sin 2x
f(x) = - 0,5sin 2x

e f(x) = 0,5sin 2x

2. ®yHkuma F(x) = 2 In(0,5x-1) sBnsieTcs ogHOM U3 NepBoo6pasHbIX hyHKUMUHK:
f(x) =2/x

e f(x) =1/(0,5x-1)
f(x) =2/(0,5x-1)
f(x) = In(0,5x-1)

3. YkaxuTe nepBoob6pasHyto hyHkuum f(x) = cos X, rpadpmk KOTopoi NpoxoanT
yepe3s ToukKy (0;1):
F(x) =sinx -1
F(x) = sin x+1

® F(x) =sinx

o F(x) = -sin x+1

1

1
+—

4. Hangute o6wmin Bua nepsoobpasHon ans yHKumm f(x) =
2vVx+1 x

2
o ﬁ+ln|x|+c

o —Vx+1+In|x|+C

o —2Vx+1+In|x|+C
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e Vx+1+n|x|+C
o 2Vx+1+n|x|+C

5. Ykaxute nepBoo6pasHyto pyHKumm f(x) = 2x + 4x3 -1
® X2+ x*-x

o 2x% 4 4x4

° 24 12x?

O X2+X4

6. YkaxuTe nepBoobpasHyto pyHKumm f(x) = 3x2+ 2x -4

® X3+ x?-4x
o 6x+2
) X3+ XZ

0 X2+ X - 4x

7. HainguTe HeonpeaeneHHbIN nHTerpan ot yHkumm f(x)=(3x+1)>5

6
(3x+1) e
O
(4.2
A e
| |
L2 )
3x+1)°
(x+) +GC;
PY 18
53x+1)* +C;

8. MHoxecTBO nepBoo6pasHbIX PYHKLUMMN f() =32 -2c+4 UMEEeT BUA:

o X —-x?+4+C

o xX—-x?>+4x+C
O 6X—2
o x-24C

9. Yemy paBeH onpegeneHHbIn UHTerpan ot dpyHkuum f(x)=x3+2x Ha uHTepBane
ot a=-1 no b=1?

e 0
10. nNMnowaab urypbl, OrpaHNYEHHON NIMHUAMN y=4— 12 y = x+2, PaBHa

e 4,5

11. HanguTe HeonpeaeneHHbIN uHTerpan ot dpyHkumm f(x)=(1-4x)3
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(1-4)
o 4

+G

o} x—2x2)4+C;

o 3(1—4x)2 +C;
4
_(1—4x) f e

° 16

12. MHoXecTBO NepBoo6pPasHbIX PYHKLUUU f(x) =5+ —8x+1 UMeeT BUA
o ¥ -4x*+1+C

e ¥ —-4x*+x+C

e} 20x3 -8

o 20X -84C

13. Yemy paBeH onpeaeneHHbIN nHTerpan ot yHkumm f(x)=3x2+4x Ha
MHTepBane ot a go b, ecnn a=-2, b=1?

e 8
14. nMnowaab Urypbl, OrpaHNYEHHON SIMHUAMM y = 4x— %,y = 4—x, PaBHA
e 45

15. TMnowaab KPUBONUHENHON TPaneuumn, orpaHNYeHHON cBepxy rpacdukom
dbyHKuMn y = 2x Ha [0;3]paBHa (B KB.eA.):

e 9O

16. HamguTe nnowaab pUrypbl, OrpaHUYEHHON 3a4aHHLIMMN FIMHUAMMU Y =
0,x=ex=e%y= E(B KB.eA.)
X

e 2
17. Hangure nnou.llap,b ¢urypbl, orpaHU4eHHOMN 3afaHHbIMU SINHUSAIMU Y =

0x=1x=ey=_
X

e 1

18. HainTu Bce nepBoobpasHble pyHKuum f(x) = 2(2x + 5)*
° %(ZX +5)°+¢

o ?(Zx +5)°+¢

o 4(2x+5)°+¢c
5

19. [nsa dyHKumMm y = -3 sinx HanguTe nepBoobpasHyto, rpadmK KOTOPOM
npoxoauT Yyepes Touky M(0;10)

o -3cosx + 13
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® 3cosx+7
o -=3sinx + 10
o b5cosx +1

20. [Onsa dyHkuum y = 3sinx HanauTe nepeoobpasHylo, rpacdmk KoTopomn
npoxoauT Yyepe3 Touky M(0;10)

-3cosx+13
3cosx + 7
-3sinx + 10
3sinx + 10

o O O

21. Onpepenute pyHKUMIO, ANs KOTOpon F(x) = x2 — sin2x — 1 ABNsAeTCcA
nepBoobpasHon:

O

f(x) =§+cos2x+x

f(x) =2x —2cos2x

O

f(x)=2x+ l_cos 2x
2

3
1
f(x) :%+Ecos2x+x

O

22. Haingute nepBoo6pasHyto Ansa PyHKUMKM 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. [Ons dyHkumm f(x) = x2 HainauTe nepBoo6pasHyio F,
NPUHMMAIOLLYIO 3a4aHHOe 3Ha4YeHue B 3agaHHon Touke F (-1)=2

* rw a2l
3 3
1
o Fx)=2x+2_
3
x 1
o Fx)=—-2-+2-~
3 3
3
o F(x):x?—2l
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24. Hangute nnowapb purypbl, orpaHNYeHHON NMUHUAMU Y = Jx n y=
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(@)
— N

—_ [\

X
25. Onpepenute yHKUMIO, AN KoTopon F(x) =—cos _ -x3+4 sasnseTcs

nepBoobpa3Hon:
o f(x)=-sin R
2
o F()=sin -3
2 2
o fr)=— " sin ¥ -3
2 2

O

() =2sin * - 322
2

26. Hawnaute nepsoo6pasHyto ana pyHkummn f(x) = x2 — sinx
x3
o) F(x)z?—COSX-l-C

o F(x) =2x -cosx + ¢
x3

e F(x)=—+*cCOSXx+cC
3

3
- X .
o F(¥)="—4ginx+c

27. [Onsa dyHkumnm f(x) = 2x - 2 HanauTe nepsoo6pasHyto F, rpadhuk KoTopom
npoxoauT 4yepes Touky A(2;1)

o F(x)=-x*-2x-1
o F(x)=x>+2x+2
o F(x)=2x>-2

® F(x)=x*-2x+1

28. Haigute nnowanb KPUBONMHENHON TPaNeLMmn, OrPaHNYEHHON NINHUAMMN Y
= 2x3,y=0,x=2

053
3
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@)
[\

WD W= W]~

W

O
\®)

29. BuiGepute nepeooGpasHyto ana dyHkuumn [ (x) =4x -1,
o F(x)=16x*—x

o F(x)=2
o F(x)=2x>—-x+1
0 F(x) =162

30. Kakas u3 gaHHbIX (PYHKUMI He ABNSEeTCA NnepBoobpasHon AN PyHKLUMM

f(x)=sin2x?

1
o F(x)=— _cos2x
2

1
o F(x)=2-_cos2x
2

e F(x)=-2cos2x

1
o F(x)=4-_cos2x
2

31. A7.Hangute nnowaab pUrypbl, orpaHU4EeHHON NMUHUAMM
y=sinx, y=0,x=0,x=1m.

o T
o O
o 1

e 2

32. HawnauTte nnowanb purypsl, U306paxeHHON Ha PUCYHKE



[ ]
Wlwk 7 P W

33. HaiiauTe nnowaab ¢urypbl, N306paxeHHOI Ha PUCYHKe |

S NJ\Ow|S W

|1 ' [X
34. Hanaute nnowanb urypsl, U306paKeHHON Ha PUCYHKe' FEELEEEREY
26
° 3
25
o 3
o 8
29
o 3

35. BbiGepute nepoo6pasHyto ans pyHkumm f(x)=2—x,
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o F(x) =2x-2x

o F(x)=-0,5x* +2x +1
o F(x)=2-x*

o F(x)=-0,5x

36. Kakas u3 gaHHbIX (PYHKUMIA He ABNSIETCA NepBoobpasHOn AN PyHKLUMM

f(x)=cos3x?

1
o F(x)=2+ _sin3x
3

o Fkx)= lsin 3x
3

1
e F(x)=2-_sin3x
3

1
o F(x)=4+ _sin3x
3

37. HamnaguTte nnowaab Urypbl, orpaHUYEHHON NMUHUAMM

T
y=cosx, y=0,x=0,*= 2-

- ®m e s

- &

38. Hamaute nnowaab pUrypbl, 1306paXeHHON Ha PUCYHKE +

5
° 3
o 3

@)

2

ELEBEERN
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39. HawnauTe nnowanb Urypbl, U306paKeHHOM Ha PUCYHKe

7
° 3
10
° 3
7
° 2
9
¢ 2

40. Hangute nnowanb purypbl, U306paXeHHON Ha PUCYHKE

25
° 3
26
¢ 3
29
° 3
o 8

41. ®yHkuma F(x) = 7sinx + 10x* aBnsieTca nepsoo6pasHon Ansa pyHKUUN
f(x) = 7cosx + 40x3

(@]

® f(x)=—7cosx + 40x3
f(x) = —=7cosx + 2x°

o

(@]

f(x) = 7cosx + 2x°

42. Hapgute o6wmit BUA nepBoobpasHbIX Ans PyHKUMM f(x) = 3x2 — x4 + 1_2

X
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51
F(x) =x3-_—_+¢
5 x

o F)=6—4x—_+c
X

x>
F(x)=3x2-_—

5
5

(@]

1
x

F(x) = 3x2 - - 1_+ c
5 3x3

(@]

43. [Onsa dpyHKumM f(x) = 3x2 — 6x HanguTe NepBoobdpasHyIo, rpadIuK KOTOPO
npoxoaun Yyepes ToUKy M(2; 5)

O F(x)=x3—3x2

® F(x)=x3-3x24+9

o F(x)=9

o F(x)=6x-—6

44. Haingute nepBoobpasHyto PyHKUMMU f(x) = 3x2 — 2x + 4, rpacpuK KOTopomn
npoxoauT Yyepes ToOUKyA(—1; 1)

® Flx)y=x3—x2+4x+7

O F(x)=6x—2

O F(x)=x3-—x2+4

O F(x)=x3-—-x2+43

45. Hawngute nnowanb GpUrypbl, orpaHNYEHHON NUHNEn y = 1 — x3 1 ocbio Ox

B S N )

O
[EN
NS

46. Hawnaute nnowanb pUrypbl, OrpaHNYEHHON NMUHUAMN Yy = 2 — x3, x =
-1,x=1

o 4

47. Hawngute nnowanb pUrypbl, OrpaHNYEHHON NMUHUAMN Yy = —x2 — 4x, X =

-3,x=1
® 6

3
o 7%

3
20

© =3

270



48. BbluucnuTe nnowanb 3aWpPUXOBaHHOMN Urypbl

49. BbluncnuTe nnowaab 3aWPUXOBaHHON (PUrypbI

[\
Wl N Wl

O
wir N —_

O
~
Wik

50. Hanaute nepBoo6pasHyro pyHKUMM f(x) = 3x2 + 2x — 3, rpadIuK KOTOPOM
npoxoauT Yyepes TOUKYyA(1; —2)

® Fx)=x3+x2-3x-1

O F(x)y=6x—2

o Fx)=x34+x*2-3x+3

O F(x)=x3+x*2-3x-5

51. YkaxuTe chopmyny, no KOTOPO MOXHO BbLIYMCIAUTL NowWwaab
3aWTPUXoBaHHOW pUrypbl, N306paKeHHOW Ha PUCYHKe
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o [(4-(x—2)?—x)dx
o [)(4-(x-2)?dx

o —[)((x—2)?—x)dx

o [J(x-4-(x-2)?dx

o) f03((x —1)2 — x)dx

3
52. HainaguTe kaky0-nn60 nepBoobpasHyo PyHKUUN Y = —
4x

o 1 - —
4x?

4x

o 4+ =
4x3

53. [Onsa dyHKkuum y = -3 sinx HanguTe nepBooGpasHyo, rpacpmk KOTopon
npoxoauT Yyepe3 Touky M(0;10)

o -3cosx + 13

® 3cosx + 7
-3sinx + 10
S5cosx + 1

54. BbiGepuTte nepoo6pasHyto aAns dyHkummn f (x) =4x 1.
F(x)=16x* —x

F(x) =222

F(x)=2x> —x+1
F(x) =16x?

55. Kakas u3 gaHHbIX (PyHKUMIA He ABNsieTCA NnepBoob6pasHOM AN PyHKLMM

f(x)=sin2x?
F(x)=— l_cos 2x
5 2

1
F(x)=2-_cos2x
o 2

F(x) =—-2cos2x

1
F(x)=4—- _cos2x
5 2
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56, Hanaute nnowaab gurypsl, orpaHM4eHHON NNHUAMU
y=sinx, y=0,x=0,x=m7

e 2

57. Kakas u3 gaHHbIX (PYHKLUI He ABNsieTcA nepBoo6pa3sHomn Ans pyHKUUK

f(x)=cos3x?

1
F(x)=2+ _sin3x

o 3
1 .
F(x) = _sin3x
o 3
1 .
F(x)=2- _sin3x
° 3
1
F(x)=4+ _sin3x
o 3

58. Hangute nepBoo6pasHyto F cpyHkumm f(x) = 3x2 + 4x3, ecnu F(2) =15

F(x) =x>+x%-9

o F(x)=x3+2x%-25
o F(x)=x*+2x3-17
o F(x)=2x3+2x*-33
::s | !
\ ;"
'\' I|ll
£
59. -u -9 " Ha pUCYHKe n306paxéH rpacumk
5
o F(x) =x* +30x* +305x — =
HekoTopoi oyHkuun ¥ = J (X). dyHkums S —
ofHa 13 nepBoobpasHbIX PyHKLUMU f1x).Hangure nnowaab 3aKpalueHHOMN
¢urypsbl.
e 12
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60. " 10 * Ha pucyHkKe n3obpaxéH rRacuk HeKoTopow

b= (s F(x) =2x" — 54x% + 488x — =
dyHKUMM ~ - )- (DyHKU‘m[A:J — ogHa u3
nepBooOpasHbIX PYHKLUN "HanguTe nnowanb 3akpaweHHon hurypbi.
e 8
I".._‘.. y JI."II
61.

1" Ha pucyHke n3o6paxéH rpadpmk HeKOTopom
dyHKumUn ¥ = fix). PyHKUUA F{.h‘} — 7 — 3042 L 301 l— oAHa u3

nepeoobpasHbix dyHkumm [ (X)- Haitgute nnowaap 3akpatueHHoON durypbi.

e 4

|
|
i
|
I
M

.
\‘f

u * Ha pucyHke nsobpaxeéH rli)gd)wk

F(x) = 2x° — 602 + 601x — —

i

62.°

dyHKumMn ¥ — .f":lj- d>y|-||<um_| ) — ogHa u3
nepeoo6pasHbIX yHKuumn | (%).HanauTe nnowanb 3aKpalwleHHoOUn hurypbl.

® 6
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63. - -9 " Ha pUCYHKe U306paxéH
rpachmk HeKOTopou

fle F(x) = 2x° +60x" + 602x —
v = flx).

hyHKUUN -~ Jx) ¢y|-||<um|u~ — o4Ha u3
nepBooOpasHbIX PYHKLUN

J= | L

Wy

|

64. =5 -3 of% Ha pucyHke nsobpaxeH rpacomk HeKoTopomn
o oy 3 2 i
dyHkummn ¥ = [ (X). dyHkums Flx) =x"+12x"+5lx -3 _ oAHa n3

nepBooOpasHbIX (pyHKLUN f":f*?:'-Haﬁ,qMTe nrnowaab 3aKkpaweHHoON purypbil.

e 8

"HanauTe nnowaab 3aKpalleHHoW durypbl.
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I"I.

65. -5 3 Ha pUCyHKe V|306pa>|<e|-| rpacuk EﬁKOTOpOM
—9 Y4y —
v = £(x). F(x) x4 24x% 4 97x 3

hyHKUUN PyHKUUSA U’j ° — ogHa u3
nepBooOpasHbIX PYHKLUN "HanauTe nnowaab 3akpawieHHon hurypbi.
® 6
| | t
L
EI| |i|E
| I| |I |
.
w
IIII III :
v
66. - -3 ""Ha pUCYHKe U306paxKéH rpacpmk HeKOTOpoW
7
oo F(x)=2x" +24x" +99x — -
dyHkummn ¥ = 1 (X). dyHkums 4 — opHa n3

nepBooOpasHbIX (pyHKLUN f"i«*?:'-Haﬁ,quTe nrnowaab 3aKkpaweHHoN purypbil.

e 381
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67. ! -2 "™ Ha pue n306paxeéH-rpadiMk HekoTopou
y= flx). P y?'ﬁ'} = .rp I S.x" I?a{#h ? P
pyHKLMM © 7 DYyHKuuMA

— oAHa u3
JFlx
nepBooGpa3HbIX (PyHKLUU

"HanauTe nnowaab 3aKpawweHHoN gurypsbl.

i r T -
Ha pucyHke nsobpaxéeH rpacpuk HekoTopon

- ) 1
F(x) = 2x" + 18x% + 56x — —

< — opHa u3
nepBooo6pasHbIX PYyHKLUU /(x).HainguTe nnowaab 3aKpaweHHoun purypbil.

e 38

dyHkuun ¥ = .f'fﬁfj- PyHKUUA
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69. 2 ' ¥ Ha pucyHke n3o6paxéH rpacdmk HeKQTOpO
PR P -

y— F) F(x) = 2x" — 18x* 4 55x =

dyHkumMm © 7 OyHKuma

f_ |LJLJ — OA4Ha us3
nepBooOpasHbIX PYHKLUN "HanauTe nnowapb 3aKpaleHHon urypbil.

70. O

I Ha pucyHke n3obpaxeéH rpacgpmk HeKkoTopomn
9

o Fx)=2x>— 622 +19x -2
dyHkuun ¥ — fix). ¢yHKuMa ‘ 3 — oAHa u3
nepBooOpasHbIX (pyHKLUN f1x).Hangure nnowane 3aKpaweHHoOn urypbl

e 9O
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71.

* " Ha pwcyHKezvlsoGpax(eH rpacdumk
12x% +73x— 13

F(x)==x

v = flx). ® 3
YHKUMUS]

HanguTe nnowaab 3akpaweHHOU

HeKoTopou PYyHKLUM ~
ofHa U3 nepBoooGpasHbIX PyHKUMKN

¢urypbl.

6

72.

Ha pucyHke V|306pa>|<é|-| rpadumk
19
149y — —
H149x -5

L F(x)=x* —21x
HekoTopon dpyHkumum ¥ = f(X). PyHKUMSA
oaHa n3 nepBoo6pasHbix dyHkumn J (X). HailauTe nnowaaeb 3akpalueHHoI

¢urypbl.
6



73. " 6 * " Ha PUCYHKe n306paxeH rpa(bvucl R
PR 1 7
o F(x)=x —2Ix"+152x — —
§ y=flx). 11
HEeKOTOpOUu PYHKLUN PyHK 11_3 —
ofHa U3 nepBooGpasHbIX PYHKUMM "Hanaute nnowanb 3aKpaweHHOM
¢urypsbil.
e 1
L |i :i:
|II Ill
iI i|I
' i
|iI ,
|
'|| J
'||I |
v
74. 9 " Ha pucyHKe n306paxéH rpadmk

F(x) = 2x° — 48x% + 385x 3

HeKoTopoun pyHKUMmM ¥ — Flx). ®PyHKUMA
ofHa N3 nepBooo6pasHbIX (hpyHKLUN fix). HanpguTe nnowaab 3akpalweHHON

¢urypbl.
e 6
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2 * Ha pPUCYHKe U3006paxeH

@
-

75.
rpacpuk HeKoTopomn ”
o F(x)=Zx =202 +201x— =
vy = flx). 3 9
DyHKUMA (x — oAHa u3
"HanauTe nnowaab 3aKpaleHHon durypbi.

pyHKUMY ~
nepBoooOpasHbIX PYHKLUN

e O
A
y b
Il.l'.l ".II.II
||IlI IIII|
IIII III
76. -1 -7 " Ha pUCYHKe n306paxeéH rpadmk
HeKoTopoun
. 4 , 34, 280 18
Flx)=—=x"——x"——x——
9 3 3 5 —opHaus

dyHkuun ¥ _.f'ﬂlj-¢yukuuﬂ ‘
nepBooOpasHbIX (pyHKLUN f1x).Hangute nnowaab 3aKpaweHHoOu purypbl.

® 6

\
77.° » "Ha pUCYHKe u3o6paxéH rpacdmk HeKOTopou
I Al o,
L F(x)=—=x"+—x>—105x—3
dyHKuMn ¥ — fix). CDyHKuMa ‘ 2 — o4Ha u3
nepBoo6pasHbix dyHkumm  (X)-HailauTe nnowaab 3akpaweHHon durypebi.
® 6,75

® 6.75
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78. " "Ha PUCYHKe N3QGPakEH rpadk HeKOTOPOI
M) = —— 2 49y
dymigmn * ) A R T

nepBooOpasHbIX PYHKLUN

— oAHa 13
"Hangute nnowaab 3akpaleHHon urypsbl.

" DYHKUMA

flx)

e 2,7
e 2.7

79. -w -7 "" Ha pUCYHKe u3o6paxeéH rpacpmk

o Flx)=—=x— —x"—35x— —
HekoTopon dpyHkuumn ¥ = J(X). dyHkuus 6 4 11—

ofiHa U3 nepBooGpa3HbIX PyHKLUU Flx). Hangute nnowanb 3aKpaweHHOW
¢urypbl.

e 2,25
e 225

80. -w an "™ Ha pucyHke n306paxéH rpacmk
) 1 ~ 9. | ]
o Flx)=—=x" ;.r’ 30x — —
HekoTopoil pyHkuun ¥ = J(X). dynkums 3 2 8
oAHa U3 nepBooGpasHbIX PyHKLMUU fix). HanguTte nnowaab 3akpaweHHOMN

¢urypbl.
e 12,5

e 125

81. - —6 "" Ha PUCYHKe n306paxeéH rpadmk
HeKoTopou

11 . 33 , 297 ]
3_222_ 220,

F(x)= —— -
W =3 "3 5 2 _opnaua

doyHkuun ¥ _.f[:]':j'cbyHKLlMﬂ_ ‘
nepBoobpasHbIX PyHKLMM f(x). Hangute nnowaab 3aKpalwleHHoOMn urypbl.

® 4,05
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A
/ A
82. - ~6 "™ Ha pucyHke n3o6paxéH rpacmk
7 5 35 7
o F(x)=—zzx" — = —42x— =
HekoTopon dpyHkuumn ¥ = f(X). dyHkuus 27 6 4 __

ofiHa U3 nepBooOGpasHbIX PYyHKLMUUN Flx). HanaguTte nnowaab 3aKkpawweHHON
¢urypbl.

e 1
A t
y N
.-"f K-.
y \
£ L
I A N
83. 5 " Ha pucyHke nzobpaxeéH rpadmk
HeKoTopou
s ) l = 21 , 135 13
o Fix)=—x ——x"——x— —
dyHkummn ¥ = J UJ-CDyHKuMg ‘ 4 4 4 2 —opHaus
nepBooOpasHbIX (pyHKLUN f(x).Hangute nnowaab 3aKpaweHHoun purypbl.
e 8
O
A
| u
|II II|
84. "'5" """ Ha pucyHke 306paxéH rpadmk

o : 11
L F(x)=—x —21x> — 144x — —
HeKoTopoun byHKUMUM ¥ — fix). CDyHKqugl 4 __
oAHa U3 nepBoooGpasHbIX PyHKLMUMU fix). HanguTe nnowaab 3aKkpaweHHOMN
curypbil.

If‘.

85. = —6 "™ Ha puUcyHKe n3obpaxéH rpacuk
_ . 21 , 72 -+
oo Flx)=—-—x"——x"——x—=
HekoTopoil (pyHkuun ¥ = f(X). dyHkums 10 10 5 3—
ofHa M3 nepBooGpasHbIX PyHKUUMU f1X). Hangure nnowaaw 3aKpalweHHOoMn
¢urypbl.
® 04

e 04

283



86. ' 5 “ Ha pUCYHKe M3q6pameﬂ;rpadawk 7
. F(x)=—=x"— —x" —24x— -
- y=flx). 5 10 6
HeKoTopou chyHKUMHU DYyHKUMA —
o Ha U3 NepBOOOpPa3HbIX (PYHKLMM ° "Hanaute nnowaab 3aKpalieHHON
¢urypbl.
e 25
e 25
N 't
y N
2).-"' \"-. s
87. = = """ Ha pucyHKe n3obpaxeéH rpacmk
o 9, 9
o Fix)= Xt Zxt o 12x 5
HeKoTopoun pyHKUMmM ¥ — flx). PyHKUUA 8 4 o —

ofHa 13 NnepBOOGpa3HbIX PyHKLUN f"@']-Haﬁ.qme nnowaab 3aKkpaweHHON
¢urypbl.

e 4
A
||l I'.
I \
|II I',
IIII III|
88. 7 """ Ha prcyHKe M306paxéH rpacdnk HekoTopoil
dyHkumm ¥ = [ x). ®yHkuma F(x) = X — 18x* — 105x 20 — ogHa u3
nepBooOpasHbIX (pyHKLUN flx). HanguTte nnowaab 3akpaweHHoOn purypbil.
e 1
O
A
|III II'
|II II'
|II IIII
g9. = |

Ha pucyHke M306pa>|(é|-| rpacuk HeKoTOopoMn

cyHkummn ¥ = [(x). dynkums Flx)=—2x — 2232 _90x — 10— omHa u3

nepBooOpasHbIX (pyHKLUN Sflx). Hau,quf@ nnou:ﬁ,qb 3aKpaweHHoun purypobl.

e 5
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-5 = " Ha PUCYHKe M306RAXEH rpachuk HeKoTopoit
T 3 2 .
v — Flx Flx)=——x"—=x"—9%x— =
pyHKUUY ~ Jix)
nepBooO6pPa3HbIX PYHKLUU -

' (DyHKLWI? (x)

— oAHa u3
"HanguTe nnowanb 3akpawieHHon hurypbi.

2,25
2.25

Wy

-
| F

Ha pucyHke nso6paxeH rpacmk HeKoTopomn
7

- I 3 Ty -
oo Flx)=—=x ——x"—9x—-
dbyHKUMn ¥ — fix). PyHKUMA 5 5 ) — opHa u3

nepBooOpasHbIX (pyHKLUN f":f"?:'-Haﬁ,qMTe nrnowaab 3akpaweHHoN purypbil.

0,8

4+ * Ha pucyHke nsobpaxéH rpacdmk

) I 4
o F(x)=——x" — =x* 4 3x— —
HeKoTopoun pyHKUumM ¥ — flx). ®PyHKUMA 18 4 11—
oAHa U3 nepBoooGpasHbIX PyHKLMUMU fix). HanguTe nnowaab 3aKkpaweHHOMN

¢urypbl.

20,25
20.25
b -
v 1 4+ * Ha pucyHke nso6paxéH rpadmk HeKOTopow
2, 1
o F(x) = 4 — - —x—8
doyHkuun ¥ — fix). PyHKUUA 5 3 5 — ofHa u3

nepBoobpasHbIX PyHKLMM .f'(xj-Haﬁane nnowaab 3aKpaweHHon purypbil.
1,6
1.6
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94, 2 5 " Ha pUCyHKe V||306pa>fe|-| rp?ﬁwu( HFﬁOTOpOM
oo F(x)=—=x"+=x" X——
) = 3
hyHKLMM y =1 PyHKUUNSA 9 6 i ?

). — oAHa u3
nepBoOGpa3HbIX (PYHKLMUN

HanguTe nnowaab 3aKkpawweHHoON huUrypbil.
e 15
e 1.5

95. 3 * " Ha pucyHKe n306paxkeH rpadmk HEKOTOpOiA

o 5 63 16
o ,""l[_r}:——s. +3xr — —x— —
dyHkummn ¥ = 1 (X). dyHkums 3 3 3 — opgHa n3

nepBooOpasHbIX (pyHKLUN .f":X]-HaanTe nrnowaab 3aKkpaweHHon purypbil.
°* 64
® 64

96. Y 1 1 * Ha pucyHKe n306paxéH rpadmk
| 5
L Flx)=——x+ —=x*—Zx—15
HekoTopoil pyHkuun ¥ = J(X). dynkums I8 2 3 —_
ofiHa U3 nepBooOGpa3HbIX PyHKLMUU f1X). HainguTe nnowaab 3aKpalueHHOM
¢urypbl.

e 20,25
e 20.25
A
."lIIIIr \
/ n&
97. l " * Ha pw]clyHKe M?olﬁpa)xel-; ﬁrga(wa HeKoTopomn
L F(x)= ——xX+—x*— X— =
dyHkummn ¥ = 1 (X). dyHkums 30 20 5 3 —opHa u3

nepBoobpasHbIX PyHKLMM flx). Hanaute nnowanb 3akpaweHHoOn puUrypsbil.

® 4,05
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98. | ' " Ha pucyHke 306paxén rpagmk
F(x) =|° —Vl'3 } iprzp “gj'rp ?
) y = f(x). o 187 "6 3 4
HeKOTopou PYHKLUKN PyYHK ljll_ﬂ —
ofHa U3 nepBooGpasHbIX PYHKUMM "Hanagute nnowapgb 3aKpalleHHOM
durypsbl.

® -5864

||'i

99. 6 % " Ha pncyHKe n3obpaxéH rpadmk
HeKoTopoun
T 5 21, 189 7

— _..II. -_—

o (X) = —=—x
dyHkummn ¥ = fx). DyHKUMA 30 4 5 9 —opgHaus
nepBooo6pasHbIX (pyHKLUN f(x).Hangute nnowanb 3aKpaweHHou purypol.

e 23
_ e .
100. ° 6 ¢ “ Ha pucyHKe n3obpaxéH rpadmk
. 1 - 9, 8l 5
o Fx)=——x"4+-x"——x— =
HekoTopon dpyHkuumn ¥ = f(X). dyHkuus 10 4 J 2 —

ofHa U3 nepBoo6pasHbIX PyHKUMUU flx). HanguTe nnowaab 3aKkpaweHHOMN
¢urypbl.

e 135
e 135
i X-‘_
|-lllllr \-\
/ x'x
} 4 | -
101. ° 8 1 © Ha pucyHKe n3obpaxéH rpacuk
3. 81 6
s F(x)=—=x"+—x> — 144x — —
HekoTopon dpyHkuumn ¥ = f(X). dyHkuua 5 5 11—

ofHa U3 nepBoo6pasHbIX PyHKUMUMU flx). HanguTte nnowaab 3aKkpaweHHOMN
¢urypbl.

e 24
e 24
102. * 8 10 “ Ha pucyHKe nsobpaxéH rpacuk
, 1 . 27
F(x) = —=x" 4+ —x* — 60x — |

HekoTopoit oyHkumm ¥ = f(X). dyHkuma 4 4 —
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oaHa u3 nepeoobpasHbix dyHkumm ./ (X)-Haingute nnowanp 3akpaweHHoi
durypsbl.

o 1

4.3.7. KoopanHATBI 1 BEKTOPbI

1. Oanbi Touku A(4; 5; 1) n B(0; 9; -8). YeMy paBHa anuHa oTpeska AB?

e

V32

2. YKaxuTe napy KonnvHeapHbIX BEKTOPOB:

(@)
[\

a(1:4;5) , b(0;8:-1)

o a@8-1), b(416:-2)

a(0;0:0) , b(8:4:3)

o a(1;2;2) y 5(—1;2;2)

a(1;-3:4) , b(4;-3:1)

3. BekTop m(4;-8;6) opTOroHarnieH BEKTOpY 7. YKaXXUTe KoopAUHaTbI
BeKTopa n:

n(-13-2;-3)

n(1:2;3)

;(—2;2;4)

n(25-2:-4)

n(-2;-2;4)

4. Bbluncnutb KoopauHaThl cepeavHbl oTpeska AB, ecnu A(-10; 2; 3) n B(0; 16; -
7).
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@)

@)

O

(5;-8:2)
(=5;9:-2)
(-5:8;2)
(5;9;-2)
(-10;14;-4)

. Yemy paBeH Moaynb Bektopa MN | ecnin M (+5; V2; J5) N(2/3:342:45)

J5

J13
Jii
V3+42

V2+43

. Bbluucnutb ckansipHoe npousBeneHue BekTopoB a(2;—1,5;4) un b(-3,5;2;0)

-10

.31 131
[laHb! BEKTOPbI a(—;_;1)nB(Z;7; " BbIMMCAUTL KOOPAMHATLI BEKTOPa

53 4 8 2
m=15a-8b.

J.21
15°15°15
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9. YkaxuTe napy KOnnvHeapHbIX BEKTOPOB:

o a(l;45) , b(0;8;-1)
o a(2:8-1), b(4;16;-2)

a(0;0:0) , b(8;4;3)

o a(l;2:2) Z(—l i2;2)

a(1:-3:4) , b(2-6:8)

o

-

10. Bektop m(—1;—4;3) opToroHaneH BeKTopy 7 . YKaXuTe KOOpAUHaTbl BEKTOopa

-

n.

n(—1;-2;-3)
o n(1:2:3)
n(=2:2:4)
n(2;-2:4)
n(-2:-2:4)
11. Bbluncnutb KoopauHaThl cepeanHbl oTpeska AB, ecnn A(-5;1; 10) u B(-5;
15; -14).
(5:-8;2)

o (-5:8-2)
(=5:8;2)
(5:9:-2)
(-10;14;-4)

12. BbluucnuTte KoopauHaTbl cepeanHbl oTpeska AB, ecnu
A(1;-1;3),B(3;-1;1)

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

o O O

13. Yemy paBeH moaynb BekTopa W, ecnu M(2\/_O\/_ i3 2 \/g) N( 3;
o 4

J7
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2;0)
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o 11

TS
NN

14. Npu kakom nonoxuTensHom n sektopbi (271+2;1;2) n (1;0,-2)
OpTOroHasnbHbI?

-2; 1

o O O O
1
N

[ ]
=

15. Bbluncnutb ckansipHoe npousseneHue BektopoB a(1;—-1,5;8) u b(5;2;1,5):

o 14

16. [OaHbl BekTOpbI ;(3;—3;5) ] 1;(3;0;5). BbluncnuTtb KoopauHaTbl BEKTOpa

m=>5a—6b.
2.2
o 15715715
7 1
(=5~ —;10)
. 8 8
o (=3;-15;-5)
o (327)
o (T:2:11)
*{ -} d-3;2;1), {-3;-6;9}.
17. 16.9 L2 3. 5b ¢ Toraa KonnMHeapHbIMK
OyAayT BEKTOpbl...

o a> nhb—

O b™un c—>

® o> Uc

N

18. M (xq; y1; 1), K (x2; y2; z2). Toraa koopAvHaThLI BeKTOpa KM pagbil...

® {(X1—x3y1—Yu2Z1— 22}

O {x2—x13¥2 —Y1;22 — 1}

1tx2 2

=
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RN

L

19. @ mimk - Torpa BEPHO, YTO...
o [TaT?=Vm+n+k

® [TaT[=Vmi+n2+ i

o |7a” | =Vmnk

5
20. [OaHbl Toukn M (—1; 2; 3) u B (1; —1; 5). Toraa koopauHaTbl Bektopa BM
paBHbL...

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). Toraa | 4B1=_..

e 3

22. M (xq; ¥1; 1), K (x2; y2; z). Toraa anuna Bektopa KM pasHa...

® V(x1 —x2)% + (y1 — y2)? + (21 — z2)?

o Vi +x2)2+ (1 4+ v2)? + (21 + 22)?

o V(i 4 yi+z1)? 4 (x2 + y2+22)?

N
23. [Oanbl Touku K (2; —1; -3) u M (1; —2; 3). Torga KoopauHaTbl BEKTOpa KM
pPaBHbI...

o {1,-1;6}
o {1,-1;0}
o {3;-3;6}
o {1,-3;0}

24. A(7;1;-5), B(4; -3;-5). Toraa | 4B|=
e §

25. Kakoe yTBepxaeHue BepHoe?

N
- > — — - -

ab=|al|-|b|-cos (a, b).
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N
- - - - -

ab=|a|-|b|sin (a, b).

N
- - - - -

la|-|b|l=ab -cos (a, b).

o

@)
- -

d P }

26. CkanspHoe npousseseHue BekTopoB ¢ a;ay;a; y b bbby pagpe

([ ] a1b1+a2b2+a3b3
O aiazas + b1bybs

O aibybz + biazbs + bibyas

- n Q
27. CkansipHoe npou3BeneHuUe BekTopoB {_ 2153 } {_ 42 _1} paBHoO...
o 7
28. a-lb, a {1;—2;4m ,}b{2;2m+1;—m}.1—omam="_
e (;-1
O TaKOoro m Her
o 0;1
o -1
o 2;1
29. 35. Kakoe yTBepxaeHue BepHoe?
2" Jal-| b
cos (a, b)=—5=—-
o ab
- - ab
cos (a, b)=———
. la]-|b]
- >
- > a b
sin (Cl, b) = 5 -
. al1b]
{ -2} {1254}
30. CkansipHoe nponsseaeHue Bektopos ¢ > /> nb paBHo...

e 3

- - —2,1 ,—> — .
1 { } { ”} ros



31.

a

2; -1

b, a n;

n;1;

Tormpan=...
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-2; 1

Taxkoro n Her
0

0O O O O
=

32. HanguTte ckansipHoe NpousBeaeHue a - », eCnu: ‘*
e -6

33. HamawuTte ckansipHoe npousseneHue a - b, €ECNU: HZG’ V’\ﬂ’ z(Z;b’): e

a

e _3/2
3v2
3

o V2

o 3V2

o 6V2

34. Hanaute ckansipHoe npon3BeaeHue a - b, eCNu:

‘Z‘:4, b

e —10V3

10V3
10

o V3
o 5V3

35. Hanaute ckansipHoe npon3BeaeHue a - b, eCNu:

‘;‘:7, ‘Z‘:z, 1(2;5): 120°.

36. Hangute ckansipHoe nNpou3BeaAeHue a - 5, eCnu:

M:z, b

e 52
o 5v2

V2
5

o 2V3

o V2

37. Hanmpgute ckanspHoe npousseaeHue a - b, €CIN:
e 93

o 93

o V3

a‘:?’, ‘E‘=4, 4(2;5): 120°,

=5, / (Z;Z): 150°.

=5, / (Z;Z): 135°.

‘;‘:6, ‘Z‘:z., 4(2;5):150°.
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o 9

o 63

o 3V3

38. Haiigute yron mexay Bektopamu ¢ n b, ecnma> b>=12,|a’>| =3, |p~|=8

o 30°

® 060°

o 120°

39. HawnauTte yron mexay Bektopamu «{5; —2; 7} n »{7; 5; 2}.(OTBeT yKkaxure
B rpagycax)

® 60

40. Hampgute yron mexay Bektopamu o{2; 1; 1} n »{-1; —1; 0}. (OTBeT
yKaXxute B rpagycax)

e 150

41. Hangute yron mexay Bektopamu «{7; 0; =1} n 5 {7; 4; 4}. (OTBeT yKaxuTe
B rpagycax)

® 45

42. Hangute yron mexay Bektopamu «{7; 2; 1} n »{1; 1; 0}. (OTBeT ykaxuTe
B rpagycax)

e 30

43. Hanpgute yron mexay Bektopamu «{4; 5; -2} n » {-7; -5; —4}.
(OTBeT yKaxuTe B rpagycax)

® 135

44. Hanpgute yron mexay Bektopamu {—4; 1; 1} u » {-1; —1; 0}. (OTBeT
yKaXxute B rpagycax)

e 60

45. BbluMcnuTb yron mexay a(3;3:0) y 6(3:0:0) (OTBeT ykaxute B
BEeKTOpamMu rpagycax)

e 45

a(0;4:4) "

46. BbluMcnuTb yron mexay b(0;3;0) (OTBeET yKaxuTte B

BEeKTOpamu rpagycax)

o 45

47. [OaHbl KoopauHaTtkl Tovek: A (1; —1; —4), B (-3; -1; 0), C (-1; 2; 5), D (2; -3;
1). Toraa KocuHyc yrna mexay npsamoimu AB n 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). Hainaute
KOCUHYC yrna mexay Bektopamm C D"~ u M ~~N (OTBeT ykaxuTte B rpagycax)

e 0,7

e 0.7

49. BblunucnuTte yron mexay npsimbiMu AB u CD, ecnu
A(3;-2;4),B(4;—1;2),€(6;—-3;2),D(7; —3;1). (OTBeT yKkaxxute B rpagycax)

e 30

50. BbluucnuTte yron mexay npsimbiMu AB n CD, ecnn
A(5;—-8;-1),B(6;—8;—-2),C(7;—-5;11),D(7;—7;—9). (OTBeT ykaxurte B
rpagycax)

® 60

51. Bebluucnute yron mexay npsimbimu AB n CD, ecnu
A(1;0;2),B(2;1;0),€(0; —2; —4),D(—2; —4;).(OTBeT YKaxkute B rpagycax)

e 0

52. BbluucnuTte yron mexay npsimbiMu AB v CD, ecnn
A(—6;—-15;7),B(—7;—-15;8),(14;-10;9),D(14; —10; 7). (OTBeT yKaxxute B
rpagycax)

o 45

53. [Oaubi Toukun A(1;3;0),B(2;3; —-1),C(1;2; —1). Beluncnute yron
Mexay Bektopamm C” A"~ u € B . (OTBeT ykaxuTe B rpagycax)

e 60

54. HaunguTte yron A TpeyronibHUKa, BEPLUIMHAMWN KOTOPOro ABIISIFOTCS TOUKM
A(1;-1;3),B(3;—-1;1),€(—1; 1; 3) (OTBeT yKaxxuTe B rpagycax)

e 120

55. HamguTe yron B TpeyronbHuKa, BEPLUIMHAMWN KOTOPOro ABIISIFOTCS TOUYKM
A(1;-1;3),B(3;—-1;1),€(—1; 1; 3) (OTBeT yKaxxute B rpagycax)

e 30

56. Bbluucnure yron mexay Bektopamu a —{2; —2; 0} n b"{3;0; —3}.
(OTBeT ykaxurte B rpagycax)

® 60

57. BouncnuTe yron mexay Bektopamu a —{v2;v2;2} n b"={-3;-3;}.
(OTBeT ykaxkuTe B rpagycax)
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e 135

58. Bbiuucnure yron mexay sektopamm a —{0; 5; 0} u b"—{0; —/3; 1}.
(OTBeT ykaxuTe B rpagycax)

e 150

59. Buiuucnute yron mexay Bektopamm a —{—2.5;2.5;0} n b ~{-5;5;5v2}.
(OTBeT ykaxuTe B rpagycax)

® 45

60. [OdaHbl TOuYKM

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;
Kakne 13 3TUX Touek nexar Ha NIOCKoCcTH Oxy?

e A

[ ]
I 60 m m O 0O W

61. [aHbl 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(—V5; V3;
Kakue 13 aTMX Touek nexar Ha Nnockoctn 0yz?

o A

[ J
I o mm OO @

62. [aHbl 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; V3;
KaKVle N3 3TUX TOYEK JNexaT Ha NITOCKOCTHU Oxz?
o A

e B
e C
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O O O O
I O m m O

63. [OaHbiTouku A (3; -1; 4), B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HamaunTe
paccTosiHue Mexay cepeamHamum otpeskos AB u CD.

e 1

64. [OaHblBekTOpbl c— = (3;—2;1) n a>= (2;—3; —1). Hangure |c— — 2a>)|

o 74
. V26
o 66
o V14

65. [Oanbi Toukn K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). HanguTe Takoe 3HaYyeHue y,
4TOObI BbINONHANOCL ycnosue KT = PT.

o -4

66. B ky6e ABC[ A1B1C1[l1, ycTaHOBUTE COOTBETCTBUE MEXAY BEKTOpaMu 1 ux
B3aUMHbIM pa3MeLLleHUeM.
KONNHEapHbI

A-)-)_)lﬁg'ﬁ I/Irrl"_)

NPOTUBOMOJIOXKHO Hanpas/eHbl
cKpelyusaroLmecs
BB 12 uATAT

neprneHaAnKYNspHbI

67. YcraHOBMUTe cOOTBETCTBUE MeXxay BeKtTopamMmu n 3Ha4eHUAMU nxX ArnH.

n =(0;2;-4)
2.5
8=(o; 1; -3)
J10
c=(-1; 4; 8)
9
B=(1; 2; 5)
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V30

68. Wcnonb3ys gaHHble ANWHBLI BEKTOPOB U KOCUHYCbI YNOB MeXAy HUMM
yCTaHOBUTE COOTBETCTBUE MEXAY HUMU U 3HAYEHUSIMU CKansAPHOro
npounsBeaeHUs BEeKTOPOB c— U a —.

|c=| =5, |a~|=12, Z(a-; =60°

=30
o1 =3, a=] =2 Aac)-45°
= =3
lc>] =5, [a=| =6, 4(a6)= 120°
- d=-15
lco| =4, [a>| =7, Z(a;)z 180°
- =-28

69. Onpepenute KocuMHyC yrna mexay Bektopamu a—(2; -1;3) n 5>(1; -4;3)

e
2491
7
O ——
310
14
O —
359
5
O —
210
6
O I—

70. Kakasi U3 AaHHbIX TOYEK FEXUT Ha OCU Z?
A (0;3;1)
B (0;0;0)

O

O

C (0;0;4)
D (0;-3;0)

O

71. Hamagute KoopauHaThbl 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)
0 (o,7; -0,1; -0,6)
O (-1,9; 3,1, -5,7)

o O O

72. Hangure koopauHaTbl BekTopa A" B~ =, ecnu A (-3; 2; 1), B (1; -4; 3).
o ATBT/4; -6; 2)
o ATBT(-2; -6; 2)
o ATBT(-2; -2; 4)
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o ATB ™™ (4; 6;2)

73. HanauTte paccTosinne mexay Toukamm B (-2; 0; 3), K (3; 4; -2).

o V42
. o6
o) 2\/%
o 2\/§
74. Hangute cymmy BekTOpoB — z 75 11 3
R d=(;03) a= (=277
0; ;-1
—
R 13 )

(119 7))

b

L 630 20}

1,19,7)
6 30 20

5_19_23]

b

6 30 20

@)

75. Touka M - cepeauHa oTpe3ska AB. HanauTe koopauHaTtkl Touku B, ecnn A
(2; -1; 6), M (1; 4;0)

o B(0; 7; -6)
o B(4;7;6)
o B(3;-6;12)

® B(0;9;-6)

76. BbluncnuTe yron Mexay BEKTOpamm c— U a -, ecnm, |¢’=| = 2, [a™=| =3, > x =3
(B rpagycax)

e 30

77. Yemy paBHo pe6po ky6a ABCDA1B1C1D1, ecnin A (2; 0; 0), A1 (2; 0; 4)?

o -4
[ ]
o
o 16

78. BbluncnuTe pasHOCTb BEKTOpPOB 1:>— d —, ecnun ni>= (—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. [OaHo BekTOp 8: (6;—8;0). Hangute koopauHaTbl BeKTopa _1,58_
o (9;12;0)

o (-9;12; -1,5)

o (9;12;-1,5)

e (-9;12;0)

80. Hawnaute koopaAnHaATLI TOYKU, CUMMETpPUUYHOM Touke A (-1; 3;
2) ,oTHOCUTENbHO TOo4kMu Q (3; -1;4).

o (5;1;10)
o (5;-1;6)
® (7;,-5,6)
o (-7;5;-6)

81. Hawnaute paguyc u KoopauHaTbl LeHTpa chepbl X2+ y2 +22 —2x + 4y — 2z =
31

o 0(-1;2;-1),R= /37

e 0O(1;-2;1),R= /37
o 0O(;-2;1),R=37
o 0O(1;2;-1),R=37

82. [OaHbi BekTOpBLI c— = (—1;3;7) n a>= (6;2; —8).HaianTe KoopanHaTLI BEKTOpa
2>+ 33>

(16; 12; -10)
(20; 12; 38)
(20; 12; -10)
(-2; 6; 14)

o O O

83. [aHbl Toukn A4(5;3;2), B(3;—1;—4).HanauTte anuHy Bektopa 4B.

o 2V14
o 6\/5
o 8

o -12

—

84. [aHblToukm A(-1;2;3) n B(1;-1;4). Pa3anoxuTe BEKTOP AB No KOOPANHATHbLIM
BeKTopam

o A_)B=:2l +§j—k
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AB=j+7k
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- - - -

o AB=2i-3j+k

AB=3i -2j -k  _,
85. [aubiBektopbl | —3;:—1}n b{-1:2:0}. HaauTe KoOpAMHaTLI BeKTOPa
al;

o € 2:5; _
86. [HanbiBektopbl { —4;3}m b{-3;2;1}. HaitauTe koopaHaTLI BekTOpa =
a2; c a

- -

+b

)
il
~—
=
ut'\)
N
—~

-

87. [OaHbl Toukn A(2;3;-1) n B(4;1;-1). Pasnoxute BekTop AB no

KOOpAWHaTHbLIM BEKTOpam

oy AB=-2i +2j—k |
o o AB=2i-2j.

N - -

@)

@)

o p AB=2i +2)
88. [MawbiBekTopbl { —3:-1}1 b{-1:2:0}. HanauTe KoOpANHATLI BeKTOpa
al;

¢ =a +b.

Lo {101}
11,

. L(% ~1:41}

c 0

_>{ _1} '
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c 1;0;
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4.3.8. MHOTrOrpaHHUKU M TeJIA BPpalleHU

1. Mnowaak noBepxHocTK Ky6a paBHa 18. HanauTe ero anaroHans.

e 3

2. O6bem Ky6a paBeH 8. HailauTe nnowanb ero NoBepXHOCT!.

e 24

3. Ecnu kaxpoe pebpo Ky6a yBennmuntb Ha 1, To ero nnowaab NOBEPXHOCTH
yBenuuutca Ha 54. Hanaurte pe6po kyba.

o 4

4. Bo cKonbKo pa3 yBenuuutcsi o6em Ky6a, ecnm ero pebpa ysenmunTb B Tpu
pasa?

e 27

5. OwnaroHanb Ky6a paBHa \/ﬁ HanguTe ero o6buem.

e 8

6. O61em kKy6a paBeH 24\/5. HanguTe ero anaroHans.

® 6

7. Ecnun kaxpoe pebpo Ky6a yBennuntb Ha 1, To ero 06Lem ysenuuutcs Ha 19.
HanguTe pebpo Kkyba.

e 2

8. Bo ckonbKo pa3 yBenuuuTcs nnowanb NoBepxXHOCTN Ky6a, ecnvm ero pe6po
yBenuunuTb B Tpu pasa?

e O
9. OunaroHans Ky6a pasHa 1. HanguTte nnowaak ero NOBepXHOCTM.

e 2

10. nMnowaabL noBepxHocTU Ky6a paBHa 24. Haiaute ero o6Lem.

11. O6Bbem ogHoro ky6a B 8 pa3 6onblue o6bLeMa apyroro Ky6a. Bo ckonbko
pa3 nnowaab NOBEPXHOCTU NepBOro Kyba 6onblue nnowanm NnoBepXHOCTH
BTOpPOro Ky6a?

o 4
12. [Ba pe6pa npssMOyronbLHOro napannenenunena, BbIXoaswme U3 ogHom

BepLUHbI, paBHbl 3 1 4. [nowaabL NOBepXHOCTU 3TOro napannenenuneaa
paBHa 94. Hangute TpeTbe pebpo, Bbixoasluee U3 TON e BepPLUIUHbI.
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e 5

13. [OBa pe6pa npsmoyronsHoOro napannenenunena, BbLIXoasme U3 ogHomn
BepLUHbI, paBHbI 1, 2. [nowaab noBepxHOCTU Napannenenuneana pasHa 16.
HanguTe ero AavaroHansb.

e 3

14. TMnowaab rpaHn NnpsiMoyronbHOro napannenenuneaa pasHa 12. Pe6po,
nepneHaUKynsipHoe 3TOW rpaHu, paBHo 4. Hanaute o6bem napannenenvneaa.

o 48

15. O6Bbem npsamoyronbHoro napannenenuneaa paseH 24. OaHo u3 ero pedep
paBHoO 3. HanguTe nnowaab rpaHy napannenenuneaa, nepneHaMKynsspHon
3ToMy peopy.

e 8

16. O61Bbem npsamoyronbHoro napannenenunega paseH 60. Mnowaab ogHoOM
ero rpaHu paBHa 12. Hanagurte pebpo napannenenuneaa, nepneHAuUKynspHoe
3TOMN rpaHu.

e 5

17. [OBa pe6pa npsiMoyronbHOro napannenenunena, BbIXoasLme U3 oOgHoN
BepLMUHbI, paBHbl 2 1 6. O6bem napannenenunena paseH 48. Hangute Tpetbe
pebpo napannenenuneaa, Bbixoasuee U3 TON e BePLUUHDbI.

o 4

18. Tpu pebpa npsimoyronbHoro napannenenunena, Bbixogswme U3 ogHOM
BepLUHbI, paBHbl 4, 6, 9. Hanaute pebpo paBHOBENUKOro emy Kyba.

® 6

19. [ea pe6pa npssMoyronbHOro napannenenunena, Bbixogsime U3 ogHom
BEpPLUHbI, paBHbI 2, 4. [lnaroHanb napannenenunena pasHa 6. Hamgure
obbem napannenenunena.

® 32

20. [sa pe6pa npsimoyronbLHOro napannenenunena, Bbixogswmue U3 ogHOM
BepLMUHbI, paBHbI 2, 3. O6bem napannenenuneaa paseH 36. Hangurte ero
AnaroHanb.

e 7

21. [sa peb6pa npsmoyronLHOro napannenenunena, Bbixoaswme n3 ogHOM
BepLUMHbI, paBHbI 2, 4. [lnaroHanb napannenenuneaa pasHa 6. Hangure
nsowanb NOBepPXHOCTU Napansnenenuneaa.

o 64
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22. [Ba pebpa npsAMOYronbLHOro napannenenunena, Bbixogswme n3 OgHOM
BepLUHbI, paBHbl 1, 2. O6beM napannenenunega paseH 6. Hangure nnowagb
€ro NoOBepXHOCTH.

e 22

23. B cocypa, umerowmin (oopMy NpaBUNLHON TPEYroNibHOM NPU3MbI, HANMUK
BoAy. YpoBeHb Boabl gocturaet 80 cMm. Ha kakon BbicoTe byaeT HaxoAUTLCA
ypOBeHb BOAbl, €CIIN €€ NepenuTb B APYron Takou Xe cocyA, y KOToporo
CTOpOHa OCHOBaHus B 4 pa3a 6onblue, 4eM y nepBoro? OTBeT Bbipa3uTte B CM.

e 5

24. Hangute nnowanb 60KOBON NOBEPXHOCTU NPaBUITbLHOMN LECTUYTONLHON
NnpU3Mbl, CTOpOHa OCHOBaHMA KOTOPOW paBHa 5, a Bbicota — 10.

® 300

25. Haigute nnowanb NOBEPXHOCTU NPSAMON NPU3MbI, B OCHOBaHWUM KOTOPOWM
nexuT pomM6 ¢ AMaroHansiMu, paBHbiMu 6 n 8, 1 60KoBbIM pebpom, paBHbIM 10.

® 248

26. Hanaute 60KkoBOe pebpPO NPaABUNBLHON YeTbIPEeXYronbHON NPU3MbI, €CIK
CTOpOHa ee oCHOBaHuA paBHa 20, a nnowaab NoBepxHocTU paBHa 1760.

e 12

27. OcHoBaHMeM NPAMOW TPEYrofbHOW NPU3MbI CAYXWUT MPSAMOYrOfbHbIN
TpeyronbHUK ¢ KaTetamu 6 n 8, 6okoBoe pebpo paBHo 5. Hanante o6Lem
NpU3MbI.

e 120

28. OcHoBaHMeM NPSAMON TPEYrofibHON MPU3Mbl CAYXUT NPSMOYrOfbHbIN
TpeyronbHUK ¢ KateTamu 6 1 8, BbicoTa npu3mbl paBHa 10. Hangurte nnowagb
ee NoBepxXHOCTM!.

e 288

29. lMnowaab NOBEPXHOCTM NPABUNLHON TPEYronbHON NpU3MbI paBHa 6. Kakon
CTaHeT nJowaab NOBEePXHOCTU NPU3MbI, €Crin BCe eé pébpa yBennyarcsa B Tpu
pa3a, a ¢oopma ocTaHeTCs NpexHen?

e 54

30. OcHoBaHVMeM NPSAMON TPEYrofnbHOMN NPU3MbI CAYXKUT NPSAMOYrOSbHbLIN
TpeyronbHUK ¢ KateTamum 5 n 12, 6okoBoe pedbpo npusmbl pasHo 8. Hanaurte
nnowanb 60KOBOM NOBEPXHOCTU NPU3MBbI.

e 240
31. OcHoBaHMeM NPAMON TPEYronbLHON MNPU3MbI CAYXUT NPAMOYrOfbHbIN

TpeyronbHuK ¢ katetamu 9 n 40, 6okoBoe pebpo npusmbl paBHo 50. Hangurte
nnowanb 60KOBOM NOBEPXHOCTU NPU3MBbI.
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® 4500

32. OcHoBaHVWeM NPSAMON TPEYrofibHOM NPU3MbI CAYXKUT NPSAMOYrOfbHbIN
TpeyronbHuK ¢ kKatetamm 3 n 5. O6bem npuambl paBeH 30. HanguTe ee
60KoBOE€ pebpo.

o 4

33. B npasunbHo# TpeyronbHoi nupamuae SABC ¢ BepiMHON S GUCCEKTPUCHI
TpeyronbHuka ABC nepecekarotcs B Touke O. Nnowaab
TpeyronbHuka ABC paBHa 2; o6bem nupamuabl paBseH 6. Hanaurte anunHy
otpe3ka OS.

e 9

34. B npasunbHoW TpeyronbHou nupamuae SABC meamnaHbl
ocHoBaHusi ABC nepecekarTcs B Touke O. lNnowaab
TpeyronbHuka ABC paBHa 9; 06bem nupamuabl paBeH 6. Hanaute gnuHy
otpe3ka OS.

e 2

35. B npasunbHou TpeyronsHou nupamuae SABC meanaHbl
ocHoBaHusi ABC nepecekarTcs B Touke O. [lMnowaab
TpeyronbHuka ABC paBHa 2; o06bem nupamuabl paBeH 5. Hanaute anuHy
otpe3ka OS.

e 7,5

e 75

36. B npasunbHoW TpeyronbHou nupamuae SABC meamnaHbl
ocHoBaHusa ABC nepecekatotcs B Touke O. [Mnowaab
TpeyronbHuka ABC paBHa 2; o06bem nupamuabl paBeH 4. Hangute gnuHy
otpe3ka OS.

® 6

37. B npaBunbHoOW YeTbipexyronbHou nupamuae SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SO=15, BD=16. Hangute 6okoBoe pebpo SA.

e 17

38. B npaBunbHoW YeTbipexyronbHon nupamuae SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SB=13, AC=24. Hangute 6okoBoe pebpo SO.

e 5

39. B npaBunbHoW YeTbipexyronbHon nupamuage SABCD Touka O — ueHTp
OCHOBaHus, S — BepwmHa, SO=8,BD=30 . Hangute 6okoBoe pebpo SC.

e 17

40. B npaBunbHOWM YeTbipexyronbHon nupamuge SABCD Touka O — ueHTp
OCHOBaHus, S — BepwuHa, SD=10, SO=6. Hanaute anuHy otpeska AC.
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® 16

41. B npaBunbHOWN YeTbIpexyronbHoi nupamuae SABCD Touka O — ueHTp
OCHOBaHus, S — BepwmHa, SO=12, BD=18. Hanaute 6okoBoe pedbpo SA.

e 10

42. OcHoBaHueM NUpamuabl ABNSAETCA NPSAMOYrofibHUK CO CTOpoHamu 3 u 4.
Ee o6bem paBeH 16. Hangurte BbICOTY 3TOM NUpaMmuibl.

e 4

43. Hainaute 06eM NpaBUNbLHON TPEYrofibHOW NMPaMuabl, CTOPOHbI
OCHOBAaHUS KOTOPOM paBHbI 1, a BbiCOTa paBHa V3.

e (.25

e (0,25

44. Hangute BbICOTY NPaBUNILHOW TPEYrofibHOW NMpaMuabl, CTOPOHbI
OCHOBaHUs1 KOTOPOM paBHbI 2, a 06LEM paBeH \/§

e 3

45. B npaBuUNbLHOWN YeTbIPEXyronbLHOW NMpamMuae BbicoTa pasHa 6, 6o0koBoe
pebpo paBHo 10. Hanaute ee o6bLeM.

® 256

46. Hangute nnowanb 60KOBON NOBEPXHOCTU NPaBUIbLHOW YeTbIPeXyronbHOWM
nMpamuabl, CTOPOHA OCHOBaHMUSA KOTOPOM paBHa 6 u BbicoTa paBHa 4.

e 60

47. B umnMHApPUYECKOM COCyAe YPOBEHb XNUAKOCTM aocTuraeT 16 cm. Ha kakon
BbICOTE OyAieT HAaXOAUTLCS YPOBEHb XUAKOCTU, €CIiN ee NepennTbL BO BTOPOU
cocya, AvMamMeTp KOoToporo B 2 pa3a 6onble nepsoro? OTBeT Bbipa3nTte B CM.

o 4

48. O6bLem nepBoOro UMNMHApPa paseH 12 m3. Y BTOPOro uMnuHapa BbICoTa B
Tpu pa3a 6onblue, a paguyc oCHOBaHUSA — B AiBa pa3a MeHblUe, YeM y
nepBoro. Hamgute o6bem BTOoporo uunuHagpa. OTeeT fante B Kyon4eckmnx
MeTpax.

e 9

49. Papuyc ocHOBaHUS LMNUHAPA PaBeH 2, BbicoTa paBHa 3. Haingute
nnowaanb 60KOBOM NOBEPXHOCTU LUNUHAPA, AENEHHY Ha TT .

e 12
50. B uunuuppuueckuin cocyn Hanunm 6 Kky6. cm Boabl. B Bogy NnonHocThbI0

norpysunu getanb. [pn 3TOM ypoBeHb XUAKOCTU B cocyae yBenuyunca B 1,5
pa3a. Hangute o6bE€m aetanu. OTBeT BbipasnTe B Ky0O.
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e 3

51. [dnuHa OKpy>XHOCTM OCHOBaHUSA LMNMHAPa paBHa 3, BbICOTA paBHa 2.
HanguTte nnowaab 60KOBOW NOBEPXHOCTU LUNUHAPA.

® 6

52. MNnowapb oceBoro ceuyeHuss uMNUHApa pasHa 4. Hangure nnowaab
GOKOBOM NOBEPXHOCTU LUNUHAPA, AeNEeHHYI0 Ha TT.

o 4

53. [nuHa oKpyXXHOCTU OCHOBaHusA LMNUHApa pasHa 3. Mnowaab 60KoBOW
noBepxHOCTU paBHa 6. HanauTte BbICOTY LMNMHApAa.

e 2

54. TMnowapb 60KOBON NOBEPXHOCTU UMNMHAPA paBHa 21T, a AnameTp
ocHoBaHusi — 1. Hanaute BbiCOTY LMNUHAPA.

e 2

55. Mnowapb 60KkOBON NOBEPXHOCTU UUNMHAPA paBHAZTT , a BbicoTa — 1.
Hanaute anameTp ocHoBaHuUA.

e 2

56. O6Bbem koHyca paBeH 16. Yepes cepeanHy BbICOTbI NapannenbHo
OCHOBaHUIO KOHYCa NpoBeAeHO cevyeHne, KOTopoe ABNAETCA OCHOBaHUEM
MeHbLUEero KOHyca ¢ To1 XXe BeplnHon. Hanaute o6tem MeHbLIero KoHyca.

e 2

57. Bo cKonbKO pa3 yMeHbLNTCA 06beM KOHYCa, eCN ero BbicoTa
yMeHbWUTCA B 3 pa3a, a paanmyc OCHOBaHNUS OCTAHETCS NPEXHUM?

e 3

58. Bo ckonbko pa3 yBenmuutcsi 06-em KoHyca, ecriv paguyc ero oCHoBaHUs
yBenununtca B 1,5 pasa, a BbicOTa OCTaHeTCA NpexHen?

e 225
e 2,25

59. BebicoTa KOHyca paBHa 6, o6pa3syrowan pasHa 10. Hangute ero o6uem,
AeneHHbIN Ha TT.

e 128

60. KoHyc nonyvaetcs npu BpaweHUn paBHO6eApeHHOro NPsIMOYrosibHOro
TpeyronbHuka ABC Bokpyr KaTeTa, paBHoro 6. Hanaute ero o6tem, AeneHHbIN

Ha TT .

e 72
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61. [nuHa oKpyXHOCTM OCHOBaHUSA KOHyCa paBHa 3, o6pasyrowas paBHa 2.
Hanpgute nnowaanbL 60KOBOW NOBEPXHOCTU KOHYcCA.

e 3

62. Bo ckonbKo pa3 yBenuuuTcs nnowanb 60KoOBON NOBEPXHOCTU KOHYCa,
ecnu ero ob6pasyowlas yBenmuutca B 3 pasa, a paguyc OCHOBaHUA OCTaHeTCA
NPeXxXHUm?

e 3

63. Papuyc ocHoBaHusI KOHyca paBeH 3, BbicoTa paBHa 4. HanguTe nnowaab
NOSIHOW NOBEPXHOCTU KOHYCa, AeNeHHYI0 Ha TT .

o 24

64. BbicoTa KOHyca paBHa 4, a AMameTp ocHoBaHusA — 6. Hangute
obpa3yloLlyo KOHyca.

e 5

65. BebicoTa KOHyca paBHa 4, a AnuHa obpasytowen — 5. Hangute auameTp
OCHOBaHMsA KOHyca.

® 6

66. [OuameTp ocHOBaHMSA KOHyca paBeH 6, a anvHa obpasyrowen — 5. Hangute
BbLICOTY KOHYyca.

° 4

67. Tnowaab OCHOBaHUA KOHyca paBHa 161, Bbicota — 6. Hanaute nnowaab
0CeBOro ceYyeHus1 KOHyca.

e 24

68. BhicoTa KoHyca paBHa 8, a anuHa o6pasylowen — 10. Hangure nnowaab
OCeBOro ce4yeHusi 3Toro KoHyca.

o 48

69. [OuameTp ocHOBaHUsI KOHyca paBeH 12, a anuHa o6pasyrowen — 10.
HanguTe nnowaab 0CeBOro Ce4YeHUs1 3TOro KoHyca.

® 48

4.3.9 JgeMeHTbI KOMOMHATOPUKH, CTATUCTUKH U
TEOPUHU BEPOATHOCTEM

Tecm:
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. KakoBa BepoATHOCTb TOro, 4To NpPM U3BLATUN OOHOM KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET KOPOSS NUK?

2
1/36
1/25
Va

. KakoBa BeposATHOCTb TOro, YTO NpPU U3BLATUN OAHOM KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET CEMEpPKY YepHOU MacTu?

1/22
1/16
Va

1/18

. KakoBa BeposITHOCTb TOro, 4YTO Ha OTKPbITOM Hayrag JIMCTe OTKUAHOro
KaneHaapa Ha siHBapb okaxeTtcs 10-e ymcno?

2
1/5
1/31
1/27

. KakoBa BepoAAITHOCTb TOro, YTO Ha OTKPbLITOM Hayrag JIUCTe OTKUMAHOro
KarneHaaps Ha AHBapb oKaxeTtcsl 32-e Yynucno?

. B kopobke HaxopaTcAa 2 OGenbiX, 3 4YepHbIX M 4 KpacHbIX wWwapa. Hayrap
BblHUMaeTCA OAUH wap. HauTn BeposATHOCTb TOro, YTO BbIHYTbHIN WWAP YEpPHbIN.

5/9
2/3

1/3
1

. B kopobke HaxopgATcAa 2 OenbiX, 3 4YepHbiXx M 4 KpacHbiX wapa. Hayrap
BblHUMaeTCA OAUH Wwap. HanTtu BepoATHOCTb TOro, YTO BbIHYTbIN Wap G6enbin
WUIIN YepPHbIN.

7/9
2/3
1/3
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12.

5/9

B noTtepee yyactBytoT 100 6uneToB, cpeaun KOTopbiX 5 BbIMrpbIWHbIX. Hayrag
6epyT oauH Ounetr. KakoBa BepOATHOCTb TOro, 4YTO B3ATbIA Owuner
BbIMIPbILWHbLIA?

4/5
2
3/20

1/20

. BpOLIJEHbI ABe urparnibHbleé KOCTW. Hantn BepOATHOCTb TOro, 4YTo Ha I'IepBOVI

KOCTMU BbINaro 4Y1crio 2, a Ha BTOpOﬁ He4YeTHOe 4Yucno.

1/12
2
1/13
2/3

. BpoweHbl aoBe urpanbHble KOCTU. HanTn BepOATHOCTbL TOro, YTO Ha NepBoOw

KOCTM Bbinano 4YeTHOe 4YUCIo, a Ha BTOpOI7I KpaTHOe TpeM.
1/9
1/6
2/9
1/3

U3 nonHoro Habopa AOMMHO, He rnsaAas, U3BMeKarT ABe KOCTAWKN. Hantu
BEPOATHOCTb TOrO, YTO Ha KaXAoOM M3 KOCTALIEK OAHa MONIoBUHKa Oyaert
«NyCTOWNY».

11/33
2/5
4/19

1/18

HanTtu BepOATHOCTbL TOro, 4TO B pe3ysibTaTe O4HOro 6pocaHusa urpanbHON
KOCTU BbiNagaeT YMcno, otTnmyHoe ot 1.

1/6
1/3
1/12

5/6

HanTtn BeposiITHOCTL TOro, YTO Hayrag BblHYyTas M3 MOJIHOro Hab6opa
AOMMHO OAHa KOCTb OKaXkeTcsl He AybGnem.

0,75
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13. BeposTHOCTL nonagaHuMsi Msiua B KOpP3UWHY, OpPOLIEHHOro OAWMH pa3
HeKoTopbiM OackeTtbonuctom, paBHa 0,4. Hantu BepOATHOCTb TOro, u4TO,
OpocuB MSAIY B KOP3UHY, 3TOT 6aCKeTOONUCT NPOMaxHeTCA.

e (0,6

14. Hayrag HasbiBaeTcsi 0OHO M3 NepBbIX TPUHAAULATU HaTypanbHbIX 4YMCern.
PaccmatpuBalotcs cobbiTuA: A — Ha3BaHHOE YUCNO ABNSAETCA YeTHbIM; B —
Ha3BaHHOE YUCNO KpaTHoe TpeM. YCTaHOBUTb, ABNAKTCA NMu cobbitua A n B
He3aBUCUMbIMW.

® He gaBngwTca

15. BepoATHOCTb BbIUrpbIlWa Ha HEKOTOPOW GUpPXKe B TeYeHUe KaXaoro u3 AByX
comkcupoBaHHbIX aHen paBHa 0,3. HanTu BeposATHOCTb TOro, 4YTO Ha 3TON Gupxe
BbIUTPbIWX NPOU3OUAYT B KaXAbIN U3 3TUX ABYX AHEN.

e (0,09

16. BepoATHOCTbL BbLIMIPbILIA HA HEKOTOPOWN BUPXKe B TeYEeHUe KaXaoro U3 AByxX
c¢omkcupoBaHHbIX gHen paBHa 0,3. HanTu BepoATHOCTb TOro, 4YTO Ha 3TON Gupxe
ABa 3TUX OHSA He OyaeT BbIUrpbILLEent.

e (0,49

17. BepoATHOCTbL BbIMIpbIWA HA HEKOTOPON BUpPXKe B TeYEeHUe KaXaoro us AByx
comkcupoBaHHbIX AHen paBHa 0,3. HauTu BeposATHOCTb TOro, YTO Ha 3TON Gupxe
BbIMIPbIWX NPOU3OUAYT XOTA Obl B OAUH U3 ABYX PUKCUPOBaAHHbLIX OAHEW.

e (0,51

18. [Ba cTpenka He3aBMCMMO p[Apyr OT JApyra CTPensiloT MO  MULIEHMW.
BeposiTHOCTbL nonagaHns No MULLIEHU Y NepBoOro ctpernka pasHa 0,65, y BToporo
paBHa 0,8. HanTn BepOATHOCTb TOro, YTO XOTH Obl OAUH U3 CTPESIKOB nonageTr
Nno MULLEHM.

e (0,93

19. [OBa cTpenka He3aBUCMMO [ApYyr OT pApyra CTPensAloT MO MULUEHM.
BepoaTHOCTb NonagaHus No MULLIEHU Y NepBOro cTperka pasHa 0,65, y BToporo
paBHa 0,8. HanTn BepOATHOCTb TOro, YTO XOTA Obl OAUH NMPOMAaxXHeTCs.

e (0,48

20. BepoATHOCTbL TOro, YTO NamMnoyka B JIIOCTPe NeperopuT B TeYeHue roaa,
paBHa 0,3. CunTtas, YTo Kaxxaasa U3 ABYX TaKUX NTamMmno4ek B NOCTpe neperopaet
He3aBMCUMO OT OpPYroW, HaWuTU BEepPOATHOCTb COOLITUSI B TeyeHuMe roga He
neperopuT XoTsl 6bI 0AHa NNaMnoukKa.

e (091

21. CkonbKo pasnuuHbIX ABY3HAYHbIX 4Yucen C pasHbIMU UUdpamMum MOXHO
3anucatb, ucnonb3ya undpbl 4, 51 6?
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® 6

22. CKONMbKO pasfMyHbIX ABY3HA4YHbIX YMCEN C pa3HbIMU UUdpPaMm MOXHO
3anucatb, ucnonb3aysa undcpsl 6, 7, 8 n 9?

o 12

23. CKOMbKO pasfMyHbIX ABY3HA4YHbIX YMCEN C pa3HbIMU LUUdpPaMm MOXHO
3anucatb, ucnonb3ays undepsl 0, 3,51 7?

e 9O

24. CKONbKO pasnUuHbIX TPEX3HAUYHbIX YNCEN MOXHO 3anucatb C MOMOLLbLIO
uncpp 8 n 9?

e 8

25. CKONMbKO pasfuyHbIX TPEX3HaUYHbIX YMCENT MOXHO 3anucaTb C MOMOLYbLIO
undcdp 0 n 5?7

e 4

26. CkKonbKO pasnuuHbIX YeTbIPeXOYKBEHHbIX C/106 MOXHO 3anucatb C
NOMOLbLIO BYKB «MN» U «a»?

® 16

27. CKOMbKO pasnnyHbIX YeTbIPexOGyKBEHHbIX C/108 MOXHO 3anucaTthb C
NOMOLL IO BYKB «LU», «a» U «J»?

e 381

28. TyTewecTBEeHHUK MOXET MonacTb U3 NyHKTa A B NyHKT C, npoexaB uepes
nyHKT B. Mexay nyHktamu A n B umelotTca Tpu pasnuyHbie Joporun, a mexay
nyHktamm B u C - d4eTblpe pasnuyHble poporu. CKonbKo cyuiecTByeT
pPa3nNMYHbIX MapLUPYTOB MeXAay NyHKTamu A n C?

o 12

29. Yto6bLI nonactb U3 ropoga M B ropog K, HyXHo npoexaTtb uYepes ropog H.
Mexnay ropogamun M u H nmerotca 4 aBTogoporu, a us ropoga H B ropoa K
MOXHO nonactb nubo noesgom, nNubo camonetoMm. CKONMbKO cyuwecTByeT
pa3nuyHbIX cnoco6oB aobpaTbesa us ropoga M B ropoa K?

e 8

30. Ckonbkumn cnocob6amm MOryT 3aHsATbL ouvepedb B LIKOMbHbLIA Gyder 5
y4yawmxca?

e 120

31. Hawntn 3HaueHue P-.

® 5040
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32. Hawntn 3HaueHue Ps.

® 40320

33. Ckonbkumu cnoco6amm MOXHO paccaauTb YeTBepbIiX AeTel Ha YeTbIpex
CTYNnbsIX B CTOJIOBOW AieTCKOro capga?

e 24

34. Ckonbkumu cnoco6amm MOryT 3aHATL MecTa 5 yyawmxcs Knacca 3a nsTbio
OAHOMECTHbIMU NapTamMn?

e 120

35. CKONbKO pasnuyHbIX MATM3HAYHLIX YMCEN, HEe coAepXalunX OAMHAKOBbLIX
uncp, MOXKHO 3anucaTtb € nomoubio uucp 1, 2, 3, 4, 5 Tak, YTOObLI NepBoM
Obina uudpa 4?

o 24

36. CKonbKo pasnuuHbIX MATU3HAYHLIX YUCESl, HE coAepXalMX OANHAKOBbIX
uudp, MOXHO 3anucaTtb ¢ NnoMmoLbo uncp 1, 2, 3, 4, 5 Tak, 4ToObLI NEepBOM ObiNa
uudpa 2, a nocnegHen — undpa 4?

® 6

37. CKonbKO pasnUyHbIX MNATU3HAYHLIX YMCen, He copepXalmx OAMHAKOBbIX
umncp, MOXHO 3anucatb ¢ noMmolbio uudp 1, 2, 3, 4, 5 Tak, YToO6bLI NOCNeaHUMMU
Obinu undpsl 1 1 2, pacnonoxeHHble B N1FOO60M nopsiake?

o 12
38. Haittn 3HauyeHue BbipaXeHus 2
23
25
36
e 32
39. HanTu 3HaueHune BbIpaxeHuUs 1
o 181 '
o 192
o 236
e 182
40. HaiTn 3HaYeHMe BbipaXeHUs %
e 3/7
o
o 5/7
o 1/7
41. Hantu 3HauYeHMe BbIpaXeHUs e

® 55

319



o 22

o 33

o 45

42. Bbluncnutb Al
e 5

43. Bbluncnutb A}
e 12

44. BbluncnuTtb Ag
e 720

45. Bbluncnutb A}
® 336

46. Ckonbkumum cnocob6amu AnNs y4vacTMss B KOHdepeHuuMm u3 9 uneHoBs
Hay4HoOro o6uecTBa MOXHO BbIOpaTb YeTBepbIX CTYAEeHTOB?

® 126

47. CkonbKo pasnUuHbIX aKKOPAOB, coaepxalwmx 3 3ByKa, MOXXHO obpa3oBaTth
M3 12 KnaBULL OO4HOMN OKTaBbI?

e 220

48. B nomeweHun 16 namn. CKONbKO CywecTBYeT BapuaHTOB ero oCBeLeHUsl,
ecrnv oaqHOBpPEMEHHO AO0XHbl cBeTUTLCA 14 namn?

e 120

49. Ha nnockocTn oTmMeuyeHo 13 ToyeK, NpMYeM HUKaKue 3 U3 HUX He fnexar Ha
oaHoM nNpsAMon. CKONbKO pa3fiMYHbIX OTPE3KOB MOXHO NOCTPOUTb, COeaUHAS
3TU TOYKM NonapHo?

e 78

50. Ha okpyxHOCTN OTMeuYeHO 12 ToueK. CKOMbLKO pa3fnyHbIX TPeYrofbHUKOB C
BepLMHaMU, BbIGPAHHLIMU U3 3TUX TOYEK, MOXXHO NOCTPOUTL?

e 220

51. Haiitn 3HaueHue C}
® 6

52. Haitn 3HaueHue C3
e 21

53. HaiTn 3HaueHue C3
® 56

54. Haiitn 3HaueHue C,

e 10
55. HanTtun 3HaueHue, npegBapuTenbLHO ero ynpocTtus C12 + C13
14 14

e 105
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4.4 Marepuajbl OLIEHOYHBIX CPEACTB JJIsl IPOMEeKYTOUYHOM aTTecTAluN
(3x3amMeH)

Ha BeImonHeHe MIChbMEHHOM SK3aMEHAIIMOHHOM paOOTHI O MaTEMAaTHKE
naercs 4 actpoHoMuYeckux yaca (240 MUHYT).

DK3aMeHaIMOHHAasi paboTa COCTOUT U3 2-X YacTe: 00s13aTeIbHON U
JOTIOJTHUTEIBHOM.

OO6s3aTenpHas 4acTh COACPKUT 3aJaHUsI MUHUMAIBLHOTO 0053aTeTbHOTO
YPOBHSI, TIOTIOJIHUTEIbHAS YaCTh — 00JIee CIOXKHBIC 3aJaHusl.

[Ipu BeIMOTHEHUY 3ajaHU 00s13aTEIBLHOM YaCTH TPeOyeTCs IPE/ICTaBUTh
X0/l PEIICHUS U yKa3aTh MOJYyUYEHHBIN OTBET. 3a MPaBUJILHOE BHITIOJIHEHUE JTH000T0
3aJlaHus U3 00s3aTeNIbHON YacTH 00yJaromuiics nmoiayyaeTr ojuH 6amt. [pu
BBITIOJTHEHUH 3a/IaHUS U3 JOTIOJIHUTEIILHOM YaCTU HE0OX0IUMO TTOJAPOOHO ONUCATh
XOJ1 pelleHusl ¥ 1aTh OTBET. [IpaBuiIbHOE BBINIOTHEHNE 3aJaHUN JOTIOJIHUTEIIBHOU
YacTHU OllEHUBaeTcs 3 Oayutamul win 1-2 6ajimaMu 3a YaCTUYHOE PEILICHHUE.

Babl, momy4eHHbIE 3a BCE BBITTOJHEHHBIE 3aJJaHUS, CYMMUPYIOTCA.

IlIkana nepesooda 6annoe 6 ommemkKu no NAMUOAIbHOU cucmeme

Ommemka Yucno oannoe,
Heo0xo00umoe 0J1a NOJIy4eHUs OMMEemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14 5
(He MeHee 00H020 3a0aHus U3 OONOJHUMENLHOU YacmiL)
bonee 14

«5» (omauuno)

(He Menee 08YX 3a0aHnUsl U3 OONOJIHUMENbHOU YaACm)

OoépazosamenvHble pe3yibmanivl, noodaexcaujue nposepke (J1emeHnbl):

ITP6 01, IIP6 02, ITP6 03, ITP6 04, ITP6 05, IIPG 06, ITP6 07, ITPG 08, ITP6 09,
[1P6 10, ITP6 11, TTP6 12, ITP6 13, I1PG 14.

[IPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, ITPy 09, IIPy 10, ITPy 11, ITPy 12,
[IPy 13, ITPy 14, ITPy 15, ITPy 16, IIPy 17, IIPy 18, ITPy 19.
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Bapuanr 1
Qo0s13aTeIbHAS YACTh

IIpu BeInmosiHeHuM 3axanui 1-10 3anummuTe X04 pelieHUs: M MOJYyYeHHbIN
OTBeT.

T

"
]

" A
. 432008 = cos
1. Haiinure 3HaueHnE BBIpA)KEHUS 4

2. Haiinure 3Ha4eHME BBIPAXKCHUS lg 250 —1g 2,5

3. Pemmre ypasrenne ¥ |2+ =3 Ecnu ypaBHeHHe UMeeT 6olee 0HOTO
KOpHS$I, B OTBETE 3aMMIIUTE OOIBIINI U3 KOPHEM.

4. Pemute HepaBeHcTtBo 1002x+1 < 0,1
A+R x+8

5. Pemmre ypaBHenue 5x | 7 7x | 5 Ecnu ypaBHEHHE HMeET 60JIEe OTHOTO
KOpHSI, B OTBETE 3aMUIIUTE OOIBIINI U3 KOPHEH.

6. MaTepI/IaJIBHaH TOYKa ABNKCTCA HpﬂMOJ’IHHGﬁHO 110

l . -
of) = - =3 +2¢
3daKOHY 2 (rz[e X — paCCTOAHUC OT TOUYKH OTCUCTA B
MeTpax, ¢ — BpeMsl B CEKYH/1aX, U3MEPEHHOE C HaJaja JABUKEHUSA).

Haiinure ee ckopocTh B (M/C) B MOMEHT BpeMeHHU ¢ = 6 C.

1
7. Haiinute Touku sxkcTpemyma pysakimu f(x) = 2x3 — EX‘L —8

8. [lmomane 3emens (depMepckoro Xo3sicTBa, NpeIHA3HAUYCHHAS IS
CEJIbCKOXO3SMCTBEHHBIX YTOJMM, COCTABISAET 48 ra U pacnpeacsieHa MEXITY
KPYITHBIM POTaThIM CKOTOM M ITUYHUKOM B OTHOIIEHUHU 5:3 COOTBETCTBEHHO.
Kakast momans 3eMens pepMepcKoro xo3siiicTBa OTBEIEHA JIsI KPYITHOTO
poraroro ckora?

9. ®upma 3aKymaeT MNPOAYKUMIO B JBYX JOoMamHUX xo3siictBax. 40%
MPOAYKIMU W3 NEPBOTO XO3SICTBA — BBICIIEH KATETOpUHU, a U3 BTOPOTO
xo3aiictBa — 90% mnpoaykuuu BbICIIEH KaTeropuud. Bcero BbICHIYIO
kareroputo nonydaer 60% mnponykuuu. Hailgure BEpOSITHOCTH TOTO, YTO
MPOIYKIHUS, KYTIJICHHAs! y 9TON (DUPMBI, OKaXKETCS U3 IMEPBOTO XO35HUCTBA.

10. Kopmy1iky ajis IoMaliHero ckota, uMeroiyto ¢popmy Kyda ¢ pedpom 50 cm
0e3 OHOM TpaHU, HY>KHO MOKPACUTh CO BCEX CTOPOH CHapyxu. Halimure
IJIOLIAAL MOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MOKpacuTh. OTBET naiTe B
KBaJ[paTHBIX CAHTUMETpax.

JonoJTHUTEIbHASA YaCTh
Ilpu évinoanenuu 3a0anuin 11-14 3anumume x00 pewtenus u noay4eHHbll
omeem
11. Beluucnure 1miomaas ydacTka, OTBEIEHHOTO TOJ KIymMOy, NEpUMETP
KOTOPOrO OrpAaHWYMBAIOT JUHUH Y = x? + 2,y = 2x + 2. BrimonHute
yeprexk. OTBET AailTe B KBaJIpaTHBIX METpax.
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12. HaiinuTe Bce pelieHuss ypaBHEHUS COS2x +Sin

13. [IpsAMOYTOIBHBIN MapAJLICTCTIUIIET

14.

2

x+cosx =0.

OITMCaH OKOJIONWJIMHIPA, PAIHYC
OCHOBAHUS M BEICOTa KOTOPOTO PaBHBI 6.
Haiimute o0beM napasienenumnena.

JIBoe pabounx, paboTasi BMeCTe, MOTYT BBITIOJIHUTE paboTy 3a 12 aneii. 3a
CKOJIBKO JTHEH, paboTasi OT/IEIbHO, BBIMIOJHUT 3Ty paboTy MepBbId pabouuii,
€CJIM OH 32 JIBa JIHA BBIIIOJIHSAET TAKYIO K€ YacTh PaOOThI, KaKyt0 BTOPOH —
3a TpU JHA?

Bapuanr 2
Oo0s13aTeIbHASA YACTh

IIpu BbinotHeHuu 3aaanuii 1-10 3anumuTe X0 pelieHUs U MOJTY4YeHHbIN

OTBeT. : i
= :

1. HaiiguTe 3HaUEHUE BEIPAKEHHUS 24v/Zcos ( 3 ) s ( 4 ) :

2. Haiigure 3HaYeHHE BBHIPAKEHHUS logs625 + log (58000,

3. Pemmrte ypaBrerne ¥ < 4 =¥ Ecny ypaBHenne uMeer 6071ee 0HOTO
KOpHS, B OTBETE 3aIUIINTE MEHBIIIUN U3 KOPHEH.

4. Pemute HepaBeHcTBO 82x+1 > (0,125

S

5. Pemmre ypaBHeHue 5++ 11~ 3x—7 Eciu ypaBHEHHE UMEET GOJIBIIE OJHOTO
KOpHSI, B OTBETE 3aMUIINTE OOIBIINI U3 KOPHEH.

6. MarepuanbHasi TOUKa ABUKETCS MPSAMOIUHEWHO O
3aKOHY x(1) = ="+ 61" + 5423 (rme x — paccTosiHue OT TOYKH OTCYETa
B METpAX, / — BpPEMsI B CEKYH/IaX, U3MEPEHHOE C Hayaya JIBUKEHUSA).
Haiigure ee ckopocTh B (M/c) B MOMEHT Bpemenu ! = 3 ¢,

7. Haiiaute Touku sxctpemyma ¢pynknuu f(x) = x5 — 5x* + 3

8. Ilnomane 3emenp (epMEpCKOro XO3sUCTBa, TMpeAHA3HAUYCHHas s
CEIBCKOXO3SIMCTBEHHBIX YIOJIUW, COCTABISIET 36 ra U pacupeneseHa MexIy
KPYITHBIM POTaThIM CKOTOM M ITUYHUKOM B OTHOIIIEHUHU 7:2 COOTBETCTBEHHO.
Kakas mnomans 3emenb GpepMepcKkoro Xo3sicTBa OTBEJEHA ISl KPYIHOTO
poraToro ckora?

9. dupma 3akymaeT MNPOAYKIMIO B JBYX JOMAIIHMX Xo3skcTBax. 60%
MPOAYKIUU W3 MEPBOr0 XO35MCTBA — BBICIIEH KAaTETOpHH, a U3 BTOPOTO
xo3saiictBa — 70% mpoayKuuu BbICHIEH Karteropu. Bcero BbICIIyIO
kateroputo noiy4yaer 65% npoaykiuu. Hailgure BEpOSITHOCTH TOTO, YTO
MPOIYKIIHUS, KYIJIEHHAs Y 9TON (DUPMBI, OKaXKETCsI U3 TIEPBOTO XO3SIICTBA.

10. Kopmymiky ajist JOMaIIHETO CKoTa, uMeroIyro Gopmy kyda ¢ pedpom 60 cm

0e3 OJIHOM TpaHU, HY>KHO MOKPACUTh CO BCEX CTOPOH CHapyxu. Haiipurte
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rjaomanab IMMOBEPXHOCTHU, KOTOPYIO HCO6XO,Z[I/IMO IMOKPACHUTD. OtBeT ,HaﬁTe B
KBaJApPaTHBIX CAHTUMCTpaAXx.

JlonoaHuTEIbHAS YACTh
Ilpu évinoanenuu 3a0anuin 11-14 3anumiume x00 pewtenus u noOay4YeHHbL
omeem
11. Boluucnure ™o Y4YacTKa, OTBEACHHOTO MO KIyMOy, TEpUMETP
KOTOPOIrO OrpaHUYMBAIOT JWMHUA Yy = x? + 1,y = 3 — x2. Beimonnure
yeprex. OTBET AailTe B KBaJIpaTHBIX METpax.
12.HalinuTte penieHrne ypaBHEHHUST COS2x —sin x=cos? x .

13.1IpssMOyTroIbHBIN TTapaJIICTCTTUIIET
OIKMCaH OKOJIO HWJIMHApPA, PAINyC
OCHOBAHUS U BbICOTA KOTOPOTO paBHHI 1.
Haiinure o0beM mapasuienenumnesa.

14. Ogun pabounii MOXKET BBITIOJIHUTH 3a7aHue 3a 12 yacoB, a Apyroit — 3a 6
4acoB. 3a CKOJIbKO YacOB BBITIOJIHAT 3a/1aHKe 00a pabouux, paboTas BMecTe?
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5. Cniucoxk HCTOYHUKOB

OcHOBHbBIE IeYaTHBbIE U3TAHUS

1. Maremaruka: yue6nuk/ bammakos M.U.- 2-e u3z., crep. - M: KHOPVYC,
2019. (Cpennee npodeccruoHaabHOE 00pa30BaHUE)

2. Marematuka: aireOpa W Hayajla MAaT€MaTHYECKOrO0 aHalln3a, T€OMETPHS.
Anrebpa u Hayajga MmaremaTtudeckoro a”ammza. 10-11 kmacc. Amumon IIILA.,
Konsrun FO.M., TkaueBa M.B. u apyrue. - M: IIpocsewenue, 2022.

3. MaremaTuka: anrebpa W Havajla MaTeMaTUYECKOr0 aHaln3a, T€OMETPHS.
['eometpus. 10-11 knace. Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u npyrue.
- M: IIpocsemenne, 2022.

4. Maremaruka: anreOpa U Hayajga MaTeMaTHYEeCKOrO aHallu3a, reOMETpPHs.
10—-11 xmaccel. Anrebpa W Hayana mMaremMarudeckoro aHaiusa. B 2 4. Yacte 1:
Yyebuuk Uit yyammuxcs — oOpa3oBaTelbHBIX — OopraHu3anuii  (0a30BbIN
ypoBeHnb)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2. 3amauyHuK 11 ydammxcs
oOpazoBaTeIbHbIX OopraHu3anuii (6a3oBbiii ypoBeHb)/ Mopakosud A.l'. u npyrue;
noj penakiueit Mopakosuda A.I'. - M: Muemo3uHa, 2018.

6. MartemaTuka: anreOpa W Hadyajla MaTeMAaTUYECKOrO0 aHalM3a, FEOMETPUS.
Anrebpa u Havasia matematudeckoro ananmza. 10 kmacc. Huxonbckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u gpyrue. - M: [Ipoceemenue, 2021.

7. MatemaTuka: anreOpa W Havajla MaTeMaTU4YECKOrO0 aHaju3a, T€OMETPUS.
Anrebpa u Havasia maTemMaTudyeckoro ananuza. 11 kmacc. Hukombckuit C.M.,
[ToranoB M.K., PemernukoB H.H. n npyrue. - M: [Ipoceemenue, 2021.

8. Marematuka: anreOpa M Havaja MaT€MaTUYECKOIO aHajau3a, T€OMETPHS.
I'eometpus.10-11 xmacc. IloropenoB A.B. Maremaruka: anrebpa u Hayana
MaTEMAaTHYECKOro aHanusa, reomerpus. ['eometpus.10-11 kmacc. [Toropenos A.B.
- M: TIpocBemienue, 2019.

9. Maremaruka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIHM3a, TE€OMETPHS.
['eomerpus. 10 xmacc. Anexcanapo A./l., Bepuep A.JL, Peoxuk B.H. - M:
[Ipocsemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
['eomerpus. 11 xmacc. Anexcanapo A./l., Bepuep A.JL, Peoxuk B.H. - M:
[Ipocsemenne, 2021.

11. Marematuka: anrebpa W Hayaja MaTeMaTUYECKOTO aHaju3a,
reometpusi. 10 kimacc. Bepuep A.JL., Kapn A.Il. U3patenscTBo "IIpocBemienue".

12. Marematuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaJu3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3patensctBo "[IpocBemnienue".

13. Marematuka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHaju3a,
reomeTpusi. Airedpa u Hadajia MaTEMaTUIEeCKOTO aHainu3a (B 2 4acTsx) (B 2 4acTsX).
10-11 knacc. Yacts 1: Mopakouu A.I'., CemenoB IL.B.; Yacte 2:
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Mopakosuu  A.I. wu gpyrue; mnon penakuued Mopakosuya Al. "HOIL]
MHEMO3UNHA".

14. MartemaTtuka: anrebpa W Hadajga MaTeMAaTUYECKOTO aHaln3a,
reoMeTpusi. Anredpa U Hayana MareMaTudeckoro ananmsza. 10 xmacc. MypaBun
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

15. Marematuka: anrebpa W Hayajla MaTeMaTHYECKOTO aHaju3a,
reoMmeTpusi. AnreOpa W Hayana maremMaTHdeckoro anaiausa. 11 kmacc. MypaBuH
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

16. MaremaTtuka: anrebpa W Hadajga MaTeMAaTUYECKOTO aHalu3a,
reometpus. I'eomerpus. 10 kiace. CmupnoB B.A., Cmupnosa .M. "MU3naTenscTBO
"IIpocsenienue".

17. Marematuka: anrebpa W Hayajla MaTEeMaTUYECKOTO aHajau3a,
reometrpusi. ['eomerpus. 11 knacc. CmupnoB B.A., CmupHoBa .M. M3narenbcTBO
"[IpocBemienue".

18. Marematuka. ['eomerpus. 10 kmacc. Mep3nsk A.I'., HomupoBckuii
H.A., Tlomonckumii B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
N3parenscTBO "[IpocBemenue".

19. Marematuka. ['eomerpus. 11 ximacc. Mepsmsak A.I'., HomupoBcknii
H.A., Ilomonckuii B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
"UznarensctBo "IIpocBemienue".

20. Marematuka: anredpa W Hayaja MaTEeMaTHYECKOTO aHaJu3a,
reoMmeTpus. Anredpa U Hadajla mMaTemMaTudeckoro ananmsa. 10 kmacc. Bunenkun
H.4., UBame-Mycaros O.C., [lIBapuoypn C.1. "MOIL] MHEMO3MHA".

21. Maremartuka: anreOpa U Hadaja MaTEMaTUYECKOIO aHaIW3a, T€OMETPUSL.
Anrebpa u Hayana MareMatudeckoro ananusa. 11 knacc. Bunenkun H. 4., Bamies-

Mycaros O.C., HIBapudypa C.1. "MOILl MHEMO3MNHA
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