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1. IHacnopr poHaa OLleHUBAaEMBIX CPEACTB
1.1. Oouaactb npumenennss POC

®OC  mnpegHazHayeH  JUIsl  NPOBEPKH  pPE3YyJbTaTOB  OCBOCHHS
oOmieoOpa3oBarenpHOM  yueOHOW — mucrurumHbl  «Marematuka»y — 19.02.11,
TexHonorus NpoAyKTOB MUTAHUS U3 PACTUTEIIBHOTO ChIPbS
1.2. Heau u3agaum co3aanusa ®OC

Hensto cozganuss ®OC sBHsSETCS yCTAaHOBJIEHHE COOTBETCTBUS YUYEOHBIX
JOCTHKEHUH 3aIUIAaHUPOBAHHBIM pe3yJibTaTaM 00y4deHus 110 0011eo0pa3oBaTeIbHON
muciuiuinHe  «MaremaTuka» M TpeOOBaHUSIM OCHOBHOH  00pa3oBaTenbHOU
IPOrPaMMBI.

®OC perraet 3a1a4u:

- peaqM3anUs MEXIUCUUIUIMHAPHOIO IMOAX0AAa K OTOOpY COAEp)KaHHS
o0meoOpa3oBaTeNbHONM  JUCHUIUIMHBL € Y4Y€TOM  HpO(ecCHOHATBHON
HaIlpaBJICHHOCTH  OCHOBHOM  00Opa3oBaTelbHOM  IPOrpaMMbl  CPEIHETO
po¢eCCUOHATIBHOTO 00pa30BaHus;

- KOHTpOJb W YINpPaBICHHE IPOLECCOM MPHOOPETEHUsI OO0YyUYarOUMMUCS
HEOOXOJUMBIX 3HAHWM, YMEHUH, HABBIKOB M YpPOBHSI C(HOPMHPOBAHHOCTHU
komnereHunu, onpenes€éHHpix B @PI'OC CIIO nmo HampaBieHUIO MOArOTOBKY U Ha
ocHoe PI'OC COQO;

- KOHTPOJb (C MOMOIIbI0 HAaOOpa OIICHOYHBIX CPEJCTB) U YIpaBlieHHE (C
MOMOILBIO JIEMEHTOB 00PATHOM CBsI3M) JoCTKeHHeM 1eneil peanuzanuu OIIOI,
ONpPEENICHHBIX B BHJIe Habopa OOIIEKYJIbTYpPHBIX, OOLIENPO(PECCHOHATBHBIX U
pOo(eCCUOHATBHBIX KOMIIETEHIINH BBIITY CKHUKOB.

Ha3nauenue (hoHIa OLEHOYHBIX CPEACTB: UCTIOIB3YETCS JIJIsl ONEPATUBHOTO U
pEeryJIIpHOTO  yOpaBJIieHUs  y4yeOHOM  JeATEeNbHOCThIO (B TOM  YHCIE
CaMOCTOSITEJIbHOM) CTYAEHTOB, a TaKKe MpeAHa3HAuYeH JJIs OLICHKU CTEHEeHH
JOCTHKEHUS 3aIlJIAaHUPOBAHHBIX PE3YJIbTaTOB 00YUEHHUS IO 3aBEPILICHUI0 00YUYCHHUS
B YCTAaHOBJICHHOW y4€OHBIM MJIaHOM (hOpMeE: IK3aMEH.

[lepeueHb BUIOB OLIEHOYHBIX CPEACTB COOTBETCTBYET paboueil mporpamMme
JTUCHUIUIMHBL «MaTteMaTukay.

1.3. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 001Ie00pa3oBaTeIbHOM
aucuuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
B pesynbrare ocBOeHUs y4eOHOM TUCIUILUIMHBI 00YUYaIOIIUICS JOIKEH YMeETh:
® HMCKATh U HAXOAUTh 0000IICHHBIE CIIOCOOBI pellieHUs 3a7a4, B TOM YHCIIE,
OCYILIECTBIISTh Pa3BEPHYTHIM WH(POPMAIIMOHHBIM TTOMCK M CTaBUTh Ha €ro OCHOBE
HOBBIE (yueOHbIE U MO3HABATEIbHBIC) 33/1a4H;
® OLIEHMBATH U 00BSICHATH HHPOPMAITHIO C PA3HBIX ITO3HITUHI, paCIIO3HABATh
1 (DUKCHPOBATH MPOTUBOPEUHNS B MH(OOPMAIIMOHHBIX UCTOYHHKAX
® HCHOJIb30BATH PA3IUYHBIC MOJEIbHO-CXEMAaTUYECKUE CpEeJCTBa IS
MPEACTABJIECHUS CYILIECTBEHHBIX CBSI3€M M OTHOIIEHHWH, 4 TAKXKE MPOTUBOPEUYUN,
BBISIBJICHHBIX B MTH()OPMAIIUOHHBIX UICTOUHUKAX;



® NMPUMEHATH Pa3HOOOpa3HbIE MCTOYHUKH MATEeMaTHYECKOW HH(pOpMaIuu
JUISL OCYIIECTBJICHHSI LI€JICHANIPABICHHOTO MOMCKA BO3MOXKHOCTEH MJIsi HIMPOKOTO
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 00yYaroIUiCs JOJKEH 3HATh!

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

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

® 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;

® 0COOECHHOCTH MaTeMaTHYE€CKOW HAyKH JJIs PEIICHU 33a/1a4, BO3ZHUKAIOLIUX
B TEOPUU U MPAKTUKE, MHUPOTY U B TO K€ BpPEeMsl OTPaHUUYEHHOCTb MPUMEHEHUS
MaTeMaTUYECKUX METOJOB K aHaJM3y U UCCIEIOBAHHUIO IMPOLIECCOB U SIBJICHUW 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 pe3yJabTAaTbl 0CBOCHUA TUCHUIIJIHHbI

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 COLHMAJIbHOW HAMpaBICHHOCTH, CIOCO0-
HOCTb MHULIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIBLHO
BBIIIOJIHSATH TAKYIO JAESATEIbHOCTD;

JIP 26 wHTepec k pa3nmuHbM chepam mpodeccro-
HaJIbHOM 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 pa3zBuBaTh KpEaTUBHOE MBILUICHUE ITPU PEILIEHUH
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 U 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-
HOCTh, HAaxXOAWTh HauOOJbIIeE M HAUMEHblIee 3HaYeHHE
(GyHKIUMH; CTPOUTH rpaUKU MHOTOUJIEHOB C CIIOJIb30BaHUEM
anmapara MaT€MaTH4eCKOro aHalinu3a; MPUMEHSTh Ipo-
W3BOJIHYIO NIPU PEIICHUH 337a4 Ha ABUKEHHE; 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 QyHKIHs, TPUTOHOMETPHUYECKHE (PYHKIUH,
oOpaTHble (DYHKIMM; YMETb CTPOUTH TpapUKH H3yYCHHBIX
(YHKIMI, UCTIOJIB30BaTh TpadUKU MPU MU3YYCHHUH TIPO-




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 YHCJI€ Ha IPOLIEHTHI, 0JIM U YacTH, Ha IBUXKEHUE, padoTy,
CTOMMOCTh TOBapOB W YCIYyT, HAJOTH 3adayd U3 o0jacTu
yIOpaBJIeHUs] JUYHBIMU M CeMEHHbIMM (PUHAHCAMH); CO-
CTaBJIATh BBIPAXKECHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 3aJaud, MCCIIEJOBATh IOJIYYEHHOE PELICHHE U
OLIEHUBATh MPABJIONIOT00HOCTh PE3YIIbTATOB;

I1P6 07 ymerh onepupoBaTh HOHATUSAMU: CpeaHee apudme-
TUYECKOE, MeMaHa, HauOoJbIlllee U HaUMEHbIIEE 3HAUCHUS,
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-
CKHX METOJIOB; IPUMEHATH (POPMYJIbI CJIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHaTOpHbIE (DakThl U (opMyINBl TpU
pelIeHnH 3a/1a4; 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-
iyecsl NpsMble, NapauIeIbHOCTh W 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-
HOCTH NUPAMUJbL, 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, PACCTOSIHUE MEXAY ABYMS TOUKAMH;
I[1P614 ymeTh BbIOMpATh MOAXOASIIUN H3YYEHHBIH MeETOJ




JUIs pellieHysl 3a1a4k, paclo3HaBaTh MaTeMaTHYECKUe (aKThl
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 IPUMEPHI U KOHTP IPUMEPBI, UCIIOIb30BATh METOL
MaTeMAaTUYECKOM  MHAYKLIMH; IPOBOJUTH  JOKa3aTellb-
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 IMIIOCKOCTH;, YMEHHUE 33/1aBaTh U
OMHUCHIBAaTh I'padbl pa3IMYHBIMU CHOCOOAMHM; HCIIOJIb30BaTh
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, OCTAaTOK MO MOJYJIO, pallOHalIbHOE YHCIIO,
MppalMOHAIBHOE YHCII0, MHOXKECTBA HATYpPaJbHBIX, LEJBIX,
palMoOHaNbHBIX, JCWCTBUTEIbHBIX YHMCET; YMEHHE HC-
MOJIb30BaTh MPU3HAKH JIEJIMMOCTH, HAUOOIBIINI 00LIHii Je-
JUTENb U HauMeHbIlee o0llee KpaTHoe, anroput™ EBkimna
IIPY PELIEHUU 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH O3ULMOH-




HBIMH CUCTEMaMU CUMCIICHMSI,;

ITPy 06 ymetb CBOOOHO ONIEPUPOBATH MOHATUSIMU: CTETICHB C
LIeJIBIM [T0Ka3aTesIeM, KOPEHb HaTypajIbHOIN CTENEHH, CTETIEHb
C pallMOHAIbHBIM [10Ka3aTEJIEM, CTENIEHDb C AEHCTBU-TEIbHBIM
HokaszareseM, JiorapudM 4Yucia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJILHOTO YUCIIA;

IIPy 07 ymeTh onepupoBaTh MOHATUSMU: TOXKAECTBO, TOXKIE-
CTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE, HEPaBEHCTBO, CHU-
CTeMa ypaBHEHUH U HEpaBEHCTB, PaBHOCWJIBHOCTb YpaBHE-
HUM, HEPABEHCTB M CHUCTEM, PAlMOHAJIbHBIE, HPpPALUOHAIIb-
Hble, MOKa3aTelbHblE, CTENEHHbIE, JorapupMUUECKUe, TpHU-
TOHOMETPUYECKUE YpPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI;
YMEHUE pelllaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C IIO-
MOILBIO PA3JIMYHBIX NPUEMOB; pellaTh YpaBHEHHs, HEPABEH-
CTBa U CUCTEMBI C IApaMETPOM; IPUMEHSITh YpaBHEHUS, He-
PaBEHCTBA, UX CUCTEMBI JJISl pEIICHUS MaTEMAaTHYECKUX 3a]1a4
¥ 3a/1a4 U3 Pa3InYHbIX 00JIaCTeH HAYKH U pPealbHOM KU3HHU;
IIPy 08 ymers cBOOOJHO ONEpHPOBATH MOHSITUSIMU: TpapuK
¢byHkuuu, obpaTHas (QYHKUUS, KOMOO3ULUSA (QYHKUUH, JH-
HeitHas (yHKIWs, KBajpaTHYHAs (QYHKIWSA, CTEICHHAs
GyHKIMS C [eIbIM  T0Ka3aTeleM, TPUTOHOMETPHYECKUe
¢GyHKIIMU, 00paTHBIE TPUTOHOMETPUYECKHE (DYHKIMH, MOKa-
3arenbHas U Jorapudmuueckas (QyHKIMHM; YMEHHE CTPOUTH
rpaduka (QyHKUMHA, BBINOJHATH IpeoOpazoBaHus TpaduKoOB
(GyHKIMHA; yMEHHE HCMOJIb30BaTh TpapUKH (QYHKUMH A7
W3Y4YEeHHsI TPOLIECCOB U 3aBUCUMOCTEN MPU PEIICHUH 33/1a4 U3
JIpyTruX Yy4eOHBIX MPEIMETOB U W3 PEATbHOM >KU3HU; BHI-
paxarb (¢GopMyJlaMH 3aBUCUMOCTH MEX]y BEIUYMHAMU;
yMEHHE CBOOOJHO OINEpPUPOBATh MOHATUAMHU: HYETHOCTh
(GYHKIMH, TEPHOANYHOCTh (DYHKIMH, OTPAaHHMYEHHOCTD
(yHKIIMU, MOHOTOHHOCTh (YHKLHUH, SKCTpEMyM (DyHKIHH,
HauOoJblllee U HaUMEeHblIlee 3HauYeHHe (PYHKUIUU Ha MpoMe-
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KYTKE; YMEHHE IIPOBOJIUTh UCCIIE0BAaHNE (PYHKINHU; YMEHUE
WCIOJIb30BATh CBOMCTBA M TpaduK (QYHKIMU JUIS PEIICHUS
YPaBHEHMI, HEPABEHCTB U 33/1a4 C TapaMeTpaMu; U300paxarb
Ha KOOPAWHATHOM IIJIOCKOCTM  MHOXECTBA  pEIUEHUN
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 UCCIeOoBaHUsA (QYHKUUH, A7 HaXoXie-
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-
yeckas); YMEThb NMPOU3BOAUTH apupMeTHUeCKUe NEHCTBUS C
KOMIUIEKCHBIMUA 4HCJIAMHU; IPUBOAUTH NPUMEPHI HCIIONb30-
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 CEUCHUS
KOHyCa M LMWJIUHJIpPA, NapajuleJbHble OCH WM OCHOBAHMIO,
CeYeHue mapa, MIOCKOCTh, Kacaromasics chepsl, HUIMHAPA,
KOHYCa; YMEHHUE CTPOUTh CEYEHHE MHOIOrpaHHUKa, U300pa-
’KaThb MHOTOTPaHHUKH, (PUTYPBI ¥ TOBEPXHOCTH BpAILICHHS, UX
CEUeHMsI, B TOM YMCJE C MOMOLIbIO 3JIEKTPOHHBIX CPEJACTB;
YMEHUE TMPHMEHSATh CBOMCTBA TI'EOMETPUYECKUX (uryp,
CaMOCTOSITENILHO (POPMYJIMPOBATh OINPENEIEHUST U3yUda-eMbIX
¢buryp, BBIIBUTaTh TUIOTE3bI O CBOWCTBAX W IPU3HA-KaxX
reoMeTpuueckux (uryp, oOOCHOBBIBATH WJIM ONPOBEP-TaTh
UX; YMEHHE MPOBOJIUTH KiIacCUPUKAIHMIO (GUTYp IO pas-
JUYHBIM TPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJIHU-
TEJIbHBIC TOCTPOCHHS,

ITPy 15 ymers cBOOOJHO ONEpUpOBATH HOHATUAMM: IUIOIIAIb
¢burypel, o0beM (uUryppl, BeIWYMHA YIila, PAacCTOSHHE OT
TOYKU J0 IUIOCKOCTH, PAcCTOSIHUE MEXIYy MpsIMbIMH, pac-
CTOSTHUE MEXIy TUIOCKOCTSIMH, IUIOMAIs chepsl, IMIIONaah
MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa, LWIMHAPA, 00beM
Ky0a, TPSIMOYTOJBHOTO IapajuleJIeTuIea, HPAMHUIBL,
OpU3MbI, IWIMHApA, KOHycCa, Ilapa; yMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

IIpy 16 ymers cBOOOJHO ONEpUpOBaTh MOHATHIMU: JIBUXKE-
HUE, apaIebHBIA IePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IPOCTPaAHCTBE, MOBOPOT, MpeodpazoBaHue Moj100us, 1Moa00-
Hble (UTYpPBI, YMEHHE pAcIiO3HaBaTh paBHBIE M IMOMOOHBIC
¢burypsl, B TOM 4ucie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCIOIB30BaTh T'€OMETPHUECKUE OTHOIIEHUS, HaXO-
JUTh TEOMETPUYECKHE BEIWYMHBI(UIMHA, YTOJ, IUIOIIA/b,
00BEM) IIPU PELICHUH 33]a4 U3 IPYTUX YUYEOHBIX IPEIMETOB U
U3 peajbHOH KU3HUY;

Ipy 17 ymers cBOOOIHO ONEPUPOBATH MOHATUSAMM: HPSIMO-
yroJibHasi CHCTeMa KOOPJIWHAT, BEKTOP, KOOPAMHATH TOYKH,
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KOOpPJIMHATBI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEK-
TOpa Ha YMCIIO, Pa3I0KEHUE BEKTOpa M0 0a3ucy, CKalspHOE
IIPOU3BEJICHUE, BEKTOPHOE MPOU3BENCHHUE, YTOJI MEXKY BEK-
TOpaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN U KOOPJUHATHBII
METOJ1 JUISl pELIEHUs] T€OMETPUYECKUX 3a7a4d U 3aa4 JIPYTUux
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 MOJICIM C WCIOJIH30BAHWEM amrapara aiareOpsl,
MHTEPIPETUPOBATh MOJYUYEHHBIH pE3yJbTaT; CTPOUTh MaTe-
MaTUYECKHUE MOJIEH C IOMOLIBIO TEOMETPUYECKUX ITOHATUN U
BEJIMYMH, pEelIaTh CBA3aHHBIE C HUMM MPAKTUYECKUE 3a/1a4u;
COCTABJISITh BEPOSITHOCTHYIO MOJEIb M HHTEPIPETHPOBATH
NOJIYYEHHBIM pe3yibTaT; pelmaTh NpUKIaJHbIe 33Ja4u
CpeICcTBaMU MAaTEMAaTUYECKOI'O aHajau3a B TOM YHUCIE COLH-
QIBHO-DKOHOMHUYECKOT0 U (PU3UUYECKOTO XapaKTepa;

Py 19 ymets BbIOMpATh MOAXOISAIINN METO JUTsl PEIICHUs
3a/1a4d; MOHMMAHUE 3HAYMMOCTH MATE€MAaTUKU B W3YUYEHUU
MPUPOJHBIX U OOLIECTBEHHBIX MPOLECCOB U SBJIECHUH; yMe-
HUE pPaclO3HaBaTh NPOSBICHHE 3aKOHOB MaTEMaTHKU 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 IPOEKTHYI0 M HCCIEN0BaA-

IIP6 05 ymerp omepupoBaTh NOHSTHUAMU: pPALMOHAIbHAS
¢GyHKUMS, TMoKa3aTenbHass (QYHKUHWSA, CTeleHHas (QYHKIHA,
norapudmuueckas QyHKIHs, TPUTOHOMETPHUYECKHE (PYHKIUH,
oOpaTHble (DYHKIMM; YMETh CTPOUTH TpapUKH H3yYEHHBIX
(GyHKIUH, UCIONIB30BaTh IpadUKK MPH U3YyUEHUH MPOIIECCOB
U 3aBUCHUMOCTEH, NpU pEIIeHUH 3a/1ad U3 IPYTuxX y4eOHbBIX
MpeIMEeTOB W 3a7ad M3 peaJbHOM JKU3HU; 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 ypaBHEHUN M HEPaBEHCTB, PaBHOCHJIBLHOCTH ypaBHE-
HUM, HEPABEHCTB U CUCTEM, palMOHAIbHBIC, UPPALUOHAIb-
HbIE, TOKa3aTellbHbIe, CTEMEeHHbIE, JorapumMuueckue, Tpu-
TOHOMETPUYECKHE YypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI;
yMEHHE pelllaTh YpaBHEHHS, HEPaBEHCTBA U CUCTEMBI C IIO-
MOIIBIO PA3JIMYHBIX MPUEMOB; pellaTh YpaBHEHUS, HEPaBEH-
CTBa U CUCTEMBI C MapaMeTpOM; MPUMEHSATh YPaBHEHHUS, He-
PaBEHCTBA, UX CUCTEMBI JIJIsl PELICHUS MaTEMaTUYECKHX 3a/1a4
U 3a71a4 U3 Pa3IMYHBIX 00JIacTell HAYKHU U PeabHOM JKU3HU;
IIPy 16 ymers cBOOOJHO ONEPUPOBATH MOHATHAMU: JIBUXKE-
HUE, MapalljieNIbHbII epeHoc, CHMMETPHS Ha MIOCKOCTH U B
IIPOCTPAHCTBE, TIOBOPOT, MpeodpazoBaHue Moa00us, 1m0100-
Hble (DUTYpBI, YMEHHE pacro3HaBaTh pPaBHbIE U MMOJO0OHBIE
(Gurypbl, B TOM 4HCJI€ B IPUPOAE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIIEHHUS, HaXo-
IUTh TEOMETPUYECKHE BEIWYHHBI(UIMHA, YTOJ, IUIOIAMb,
00BEM) IIPU PELICHUH 33714 U3 IPYTUX YUYEOHBIX IPEIMETOB U
W3 PeabHOM 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 ciocoOHOCTH OLIEHUBATh CUTYAlUI0 ¥ IPUHUMATh
OCO3HAHUE pEUICHUsl, OPUEHTUPYSACh Ha MOPAIbHO-
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-
pEUHBI 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 npyuHMMaTh MOTUBBI M apIYMEHTHI IPYTUX JIFO1eH
MIPY aHAJIU3€E PE3YJIbTATOB JICATEIbHOCTH;

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 TT0Ka3aTelieM, KOPEHb HAaTYpaJbHON CTENEeHH, CTEIICHb
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 QyHKIUH;, YMEHHE CTPOUTH
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 (YHKIMH, OKCTpeMyM (yHKUMH, HauOojblliee 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
UCKYCCTBa, TPaJULUK U TBOPYECTBO CBOEr0 M JPYIHX
HapoJOB, OILYyIIAaTh AMOLMOHAIBHOE BO3JEHUCTBUE HC-
KyCCTBa,

JIP 18 yOex/1eHHOCTh B 3HAUMMOCTU JUIsSl JIMYHOCTH U
o011ecTBa OTEYECTBEHHOI'O U MUPOBOI'O MCKYCCTBA, 3T-
HUYECKHUX KYJbTYpPHBIX TPaJULIUNA U HAPOJAHOI'O TBOpUE-
CTBa;

JIP 19 roToBHOCTH K CaMOBBIPAXEHHUIO B Pa3HBIX BHJIAX
UCKYCCTBa, CTPEMJICHHE HpPOSBIATH KayecTBa TBOpYE-
CKOM JTMYHOCTH,

MP 26 ocyuiecTBIsTh KOMMYHUKALIMU BO Bcex cdepax
KU3HU;

MP 27 pacrio3HaBaTh HeBepOaJbHBIC CpEACTBa OOIIIe-
HUS, IOHUMaTh 3HAUYE€HUE COLMAIbHBIX 3HAKOB, PACIIO-
3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CUTyalMd U
CMSAryaTh KOHQIMKTHI;

MP 29 pa3BepHyTO U JIOTUYHO H3JArath CBOIO TOUKY
3pEHUs C UCIOIb30BAHUEM SA3BIKOBBIX CPENICTB

pa3Max, IucHepcus, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOIO
HaOopa; yMeTh U3BIEKaTh, MHTEPIPETHPOBATH HHPOPMAITHIO,
IPEJCTaBICHHYI0 B Ta0iMlax, Ha guarpammax, rpadukax,
OTPaXKAOIyI0 CBOMCTBA pEalIbHbIX IPOLIECCOB U SIBICHUI;,
IOPEJICTaBIATh HH(DOPMALMIO C MOMOIIBI0 TAaOMUIl M JUa-
rpaMM; UCCIIEA0BATh CTATUCTUYECKUE JJAHHBIE, B TOM YHCIIE C
OpUMEHEHHEM TIpaUuecKux METOJOB U  IJIEKTPOHHBIX
CPEACTB;

IIP6 09 ymerb omepupoBaTh MOHATHSMH: TOYKA, IpsiMas,
MJI0CKOCTh, MPOCTPAHCTBO, JABYTPAHHBIN YroJ, CKPEIIMBAIO-
myecs MpsAMbIe, MapalieIbHOCTh U MEPHEHAUKYISIPHOCTH
NPSIMBIX U TJIOCKOCTEH, YTOJ MEXIy MPSIMBIMH, YTOJl MEXKIY
OPSIMON U TUIOCKOCTBIO, YTOJI MEX]Y MIIOCKOCTSIMHU, PacCcTosi-
HUE OT TOYKH 0 IIOCKOCTH, PACCTOSHHE MEXKIY MPSIMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH; YMEThb HCIIONb30BaTh MPH
pEIICHNH 3a/1a4 U3YYCHHBIC (PAKThI K TEOPEMBI IUTAHUMET-PHH;
yYMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

OK 06. IIposBnsaTe
Ipa’KIaHCKO-TIaTPHO-
TUYECKYI0  TO3UIIMIO,

JIEMOHCTPUPOBATH OCO-
3HaHHOE ITOBEJICHHE Ha
OCHOBE TPAJIMITMOHHBIX
00IIICYCTIOBEUECKHIX

IICHHOCTEH, B TOM
YHCJIe C YY€TOM rapMo-
HU3aUAd  MEKHAIHO-
HaJIbHBIX U MEXPEIH-

JIP 02 oco3HaHue CBOMX KOHCTHTYLHOHHBIX IpaB H
00s13aHHOCTEH, yBayKEHHE 3aKOHA U TIPABOMOPSIIKA;

JIP 03 npuHATHE TpaIULMOHHBIX HAIIMOHAJIBHBIX 0011Ie-
YeJOBEYECKUX T'YMAHHUCTHUECKUX U JI€MOKPATUYECKHUX
IIEHHOCTEI;

JIP 04 roTOBHOCTh HMPOTHUBOCTOSTH MJIEOJOTHH IKCTpe-
MHU3Ma, HallMOHAIM3Ma, KCEHO()OOUH, TUCKPUMHUHALINU
[0 COIMAJILHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAIIb-
HBIM TIpU3HAKaM;

JIP 05 roToBHOCTh BECTH COBMECTHYIO JI€ATEIIHOCTh B
MHTEpecax TIpa)XJaHCKOro oOIIecTBa, y4yacTBOBaTh B
caMOyIpaBJIeHUM B 0011e00pa3oBaTeIbHON OpraHu3a-
IIUH 1 JICTCKO-FOHOIIIECKUX OpTaHU3aINsX;

IIP6 12 ymerp omepupoBaTb MOHITUSIMM: HPSIMOYTOJIbHAsS
CHUCTEMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIH-
HAaTbhl BEKTOPA, CKAISIPHOE MPOU3BEICHHUE, YOI MEXAY BEK-
TOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHUCIIO;
HaXOJUTh C MOMOIBIO U3YYEHHBIX (POPMYJ KOOPAMHATHI Ce-
PEAMHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMH;

I1P6 14 ymeThb BBIOMpaTh NOAXOASAIINN U3yUYE€HHBIA METO JJISt
peleHus 3a7a4yM, paclo3HaBaTh MaTeMaTHuecKue (akThl U
MaTeMaTHYeCKHe MOJENIHW B HPHUPOIHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHHUE NIPUBOJIUTH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITUH POCCHMCKOM M MHPOBOM MaTeMaTH-
YECKOHN HAYyKHU;

ITP6 08 ymeTs onepupoBaTh MOHATHAMM: CIIy4allHbIM ONBIT 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 yOeXIeHHOCTb, TOTOBHOCTb K CITyXKe-
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; IPUMEHSTH (POPMYJIIBI CII0KEHUS 1 YMHOKEHHS
BEPOSATHOCTEH, KOMOHMHaTOpHBIE (akTbl U (popMynbl Tpu
pELIeHNH 3a/1a4; OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBI-
THI; 3HAKOMCTBO CO CIy4YalHBIMH BEIUYMHAMH, yMEHUE
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 CIOCOOOB JEHCTBUS B podheccCHOoHAb-

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 rpaUKU MHOTOUJIEHOB C HCIOJIb30BaHUEM
anmapara MaT€MaTH4eCKOro aHaliu3a; IPUMEHSTh Ipo-
W3BOJIHYIO NIPH PEIICHUH 33Ja4 Ha ABUKEHUE; pellaTh Mpak-
TUKO-OPMEHTUPOBAaHHBIE  33Jayll Ha  HauOoiblee 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;

K 3.2. [IIpoBoauth
Ja0opaTopHbIE  HCCIIe-
JIOBaHUSl KauyecTBa U
0C30I1aCHOCTH  CBIPbA,
nosy(adpuKkaToB U ro-
TOBOM IPOAYKIMU B
mpoiecce  MPOU3BOJA-
CTBa TPOAYKTOB MHUTa-
HUSI U3 PACTUTEIHHOTO
CBIPBSI.

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

JIP 25 roToBHOCTh K aKTHBHOU AEITEILHOCTU TEXHOJO-
TUYEeCKOW M COLMAJIbHOW HAMPABICHHOCTH, CIIOCO0-
HOCTbh MHULIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKYIO JA€SATEIbHOCTD;

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

MP 04 BbIBISATH 3aKOHOMEPHOCTH U HMPOTHUBOpPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

MP 05 pa3pabarbiBaTh IUIaH pELIEHUS MPOOJEMBI C
YUE€TOM aHaIn3a UMCIOIMIUXCA MATCPHAJIBHBIX WU HEMaA-
TepUaIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTbH, OLIEHU-
BaTb COOTBETCTBHE PE3YJIBTATOB LEJIAM, OLEHUBATh
PHUCKHU NOCTIEACTBUN e TENbHOCTH;

MP 10 criocoOHOCTP U TOTOBHOCTH K CAMOCTOSTENb-
HOMY ITOMCKY METOJIOB PEIICHHS NPAKTHYCSCKHUX 3aJ]1ad,
MPUMEHEHUIO Pa3JIMYHBIX METOIOB MIO3HAHNUS,

MP 18 ymMeTh NepeHOCUTh 3HAHUS B ITO3HABATENIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;

MP 19 ymeTs MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IpeE.-

IIP6 02 ymeHue onepupoBaTh MOHATUSMHU: CTEICHb YHCIIA,
jorapudm yucia; yMEHUE BBIIOIHSTH BbIYMCIEHUE 3HAYEHUH
U MpeoO0pa3oBaHUs BBIPAKEHHUI CO CTEMEHSMU U JIorapud-
MaMH, Ipeo0pa30BaHus IPOOHO-PAIIIOHAIBLHBIX BRIPAKCHUN;

IIP6 03 ymeHue ornepupoBaTh NOHATUSMHU: pallMOHAIbHBIC,
UppalMoOHATIbHBIE, TIOKA3aTEIbHbIC, CTETIEHHBIC, JIOTapH(pMHU-
YECKUE, TPUTOHOMETPUUYECKHE YPABHEHUSI U HEPABEHCTBA, X
CUCTEMBI;

I1P6 06 ymeHue pemath TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha IPOLIEHTHI, 10JIM U YacTH, Ha IBUXKEHHUE, padoTy,
CTOMMOCTh TOBApOB M YCIyI, HAJIOTH, 3aJaddl U3 00JIacTH
yIpaBleHUs] JUYHBIMA M CeMEHHbIMM (UHAHCAMH); CO-
CTaBIISITh BRIPKEHUS, YPABHEHUS], HEPABEHCTBA U X CHCTEMBI
[0 YCJIOBHIO 3aJaud, MCCIIEOBATh MOJIYYEHHOE pELIeHHE U
OLIEHUBATh MPABJIONIOI00HOCTh PE3YIIbTATOB;

I1P6 14 ymenue BbIOMpaTh MOAXOAALINN M3YYEHHBIH METOJ
JUISL pellieHusl 3a1a4M, paclo3HaBaTh MaTeMaTHYECKUe (haKThl
Y MaTeMaTH4eCKHe MOJENU B MPHUPOJHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHME NIPUBOJIUTDH IPUMEPHI MaTe-
MAaTHYECKUX OTKPBITUH POCCHICKOM W MHPOBOM MaTeMaTH-
YECKOU HAyKH.

IIPy 18 ymeHnue MOaenpoBaTh peajibHbIE CUTYAllMH Ha SI3BIKE
MAaT€MAaTUKH; COCTaBISATH BBIPAXKEHUS, YPaBHEHUs, He-
PaBEHCTBA M MX CHCTEMBI 110 YCIOBHUIO 33[a4M, UCCIEN0BATh
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METHEBIX 00JIacTe;

MP 21 BrnageTh HaBbIKAMU MOJYYCHHUS] HHPOPMAITUU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIBHO OCY-
HIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEp-
nperanrio MHPOpPMAIMK PA3JIUYHBIX BUIOB U (opMm
IIPECTaBJICHNUS.

IIOCTPOEHHBIE MOJIENIN € UCIIOJIb30BAaHUEM allapaTa ajareopsl,
HMHTEPIIPETUPOBATH IIOJYYCHHBIA pPE3yJIbTaT; CTPOUTH Mare-
MaTUYECKHE MOJEIIN C IIOMOILBIO TEOMETPUYECKUX TIOHATUN U
BEJIMYUH, PELIaTh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U;
COCTaBJIATh BEPOSTHOCTHYIO MOJENb W HHTEPIPETHPOBATH
IIOJIyYEHHBIM pe3yJbpTaT; pellaTh MPUKIAIHBIE 3a1adu
CPEICTBAMU MAaTEMaTHYECKOIO aHajIu3a, B TOM YHUCIIE COLU-
IbHO-YKOHOMHYECKOTO U (PU3UIECKOT0 XapakTepa.

IIK 4.1. IInanupoBarh
OCHOBHBIE TIOKa3aTeNu
IPOU3BOJICTBEHHOTO
nporiecca.

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

JIP 25 roToBHOCTh K aKTHBHOU AEITEILHOCTU TEXHOJO-
TUYEeCKOW M COLMAJIbHOW HAMPABICHHOCTH, CIIOCO0-
HOCTbh MHULIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKYIO JA€SATEIbHOCTD;

MP 03 omnpenensaTh 1eIu ACSITSIBHOCTH, 3aJaBaTh Ia-
paMeTphl U KPUTEPUHU UX TIOCTUKEHUS;

MP 04 BBIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 paspabareiBaTh IUIaH pelIeHUS HpPOOJIEMbI C
Y4ETOM aHaJI3a MMEIOIIMXCS MaTEepUAIbHBIX U HEMa-
TE€pUAIbHBIX PECYPCOB;

MP 10 cnocoOHOCTP U TOTOBHOCTH K CaMOCTOSITEIIb-
HOMY IMOUCKY MCTOAOB PCIICHHUA IMPAKTUYCCKHUX 3aaady,
MPUMCHCHUIO PA3JIMYHBIX MCTONOB ITO3HAHUS;

MP 17 ocylecTBIATh LEIECHANPABICHHBIA MOWCK IIe-
peHoca CpeAcTB U cHoco0OB JieiicTBUs B mpodeccuo-
HAJIBHYIO CpeLy;

MP 18 ymeTh nepeHOCUTh 3HAHUS B IIO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

IIP6 02 ymeHue omepupoBaTh MOHSATHSIMH: CTENEHb YHUCIA,
JIOFapI/I(bM qucia, YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HAUYCHHUH
¥ TpeoOpa3oBaHMsl BBIPAKEHHH CO CTENEHSMH M JIorapud-
MaMH, Ipeo0pa30BaHus IPOOHO-PAIIIOHAIBLHBIX BRIPAKCHUN;

IIP6 03 ymeHue ornepupoBaTh NOHATUSMU: pallMOHAIbHBIC,
UppalMoOHATIbHBIE, TIOKA3aTEIbHbIC, CTETIEHHBIC, JIOTapH(pMHU-
YECKUE, TPUTOHOMETPUUYECKHE YPABHEHUSI U HEPABEHCTBA, X
CUCTEMBI;

I1P6 04 ymenue onepupoBaTh NOHATUAMU: QYHKIUS, HENpe-
pbIBHas (PyHKIUS, MPOM3BOJHAS, NEpBOOOpa3Has, ompere-
JICHHBI MHTErpaj; yMEHUE HAXOJUTh MPOU3BOAHBIE JIEMEH-
TapHBIX (YHKLUH, UCHONb3Yys CHpPAaBOYHbIE MaTepHaibl; HC-
cleIoBaTh B NMPOCTEUIINX cllydasxX (DyHKIHMHM Ha MOHOTOH-
HOCTb, HAaXOJUTh HaWOOJbIINE WM HAUMEHbIIUE 3HAUYEHUS
(GyHKIUMH; CTpOUTH rpaUKU MHOTOUJIEHOB C CIIOJIb30BaHUEM
anmapara MaT€MaTH4eCKOro aHalinu3a; MPUMEHSTh Ipo-
W3BOJIHYIO NIPH PEIICHUH 337a4 Ha ABUKEHUE; peliaTh Mpak-
TUKO-OPMEHTUPOBAaHHBIE  33/Ja4d HA  HaWOOJbIIHME U
HauMEHbBIIINE 3HAuYeHUs, Ha HAXOXKJEHHE IyTH, CKOPOCTU U
YCKOPEHHS;

IIP6 0S5 ymeHue omnepupoBaTh NMOHATHUAMM: PALlMOHAIBHAS
GbyHKIuMsA, MokaszareiabHass (yHKUUS, cTeneHHas (yHKUUs,
norapugmuueckas GyHKINS, TPUTOHOMETpUYECKHE (PyHKIINH,
oOpaTHble (QYHKIIMW;, YMEHHE CTPOUTH TpaduKh H3Y-
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MP 19 yMeTb UHTErpUPOBATh 3HAHUS U3 PA3HBIX MPE]-
METHEBIX 00JIacTe;

MP 21 BnaaeTh HaBbIKaMU TOJyYCHHS UHPOpMaIIUK U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITENBHO OCY-
HIECTBIISATh MOUCK, aHAIN3, CUCTEMAaTH3alUI0 U MHTEP-
npeTanuio MH(pOpPMaUK pa3IMYHBIX BUAOB U (OpM
MPeCTaBJICHHUS.

YeHHBIX (YHKIUH, UCHOJb30BaTh IpaUKu HpU H3yUYEHUU
IIPOLIECCOB U 3aBHUCUMOCTEM, IIPU PEIICHUH 3a7a4d U3 APYTUx
y4eOHBIX IPEIMETOB U 33/1a4 U3 pealbHON KU3HU; BHIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMU;

ITP6 06 ymeHue pemiaTh TEKCTOBBIC 3a7]a4K Pa3HBIX THIIOB (B
TOM YHCJIC Ha TIPOIICHTHI, JOJIH U 9aCTH, Ha ABMKCHHE, paboTYy,
CTOMMOCTbh TOBapOB U YCIyT, HAJIOTH, 33aJaud W3 00JacTu
yOpaBlIeHUS JIMYHBIMA W CEMEWHBIMU (PUHAHCAMHU); CO-
CTaBJIATH BBIPAXKECHUS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBUIO 3a/layM, UCCJIENI0BaTh IOJYyYEHHOE PEIEHUE U
OLICHUBATH MPABAONOI00HOCTh PE3yJIbTATOB;

IIP6 14 ymeHue BbIOMpaTh MOAXOAAIIMN W3YYEHHBIH METOJ
JUIsL pellieHusl 3a1a4k, paclio3HaBaTh MaTeMaTHYeCKUe (aKThl
¥ MaTeMaTHYECKUE MOJENU B MPHUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHME IIPUBOJIUTH IIPUMEPBI MaTe-
MaTUYECKUX OTKPBITMM POCCHMCKOM M MHPOBOM MaTeMaTH-
YECKOU HAyKH.

TPy 08 ymenue cB0OOIHO ONEpUpPOBATH MOHATHAMU: TpaduK
¢byHkuuu, obpaTHas (QYHKUUS, KOMOO3ULUSA (QYHKUUH, JH-
HelHas (QyHKUUS, KBagpaThyHas (QYHKIUS, CTENeHHas
GyHKIMS C LeIbIM  T0Ka3aTeleM, TPUTOHOMETPHUYECKUe
¢GyHKIIMU, 00paTHBIE TPUTOHOMETPUYECKHE (DYHKIMH, MOKa-
3arenbHas U Jorapudmuueckas (QyHKIMHM; YMEHHE CTPOUTH
rpaduku (QyHKUUH, BBIIOJIHATH MPeoOpa3oBaHUs TpapUKOB
(GyHKIMHA; yMEHHE HCIOJIb30BaTh TpapuKu (QYHKUMH A7
W3Y4YEeHHsI TPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 33/1a4 U3
JIpYyTuX Y4eOHBIX MPEIMETOB U W3 PEAJbHOM >KU3HU; BBI-
paxatb ¢popMyJiaMu 3aBUCUMOCTH MEXKYy BEIMYHMHAMH; yMe-
HUE CBOOOHO ONEPUPOBATH MOHATHAMU: YETHOCTb (DYHKIIHH,
MEePUOJUYHOCTh (DYHKIIMH, OIPaHUYEHHOCTh (PYHKIIMH, MO-
HOTOHHOCTb (PYHKIIMH, SKCTpeMyM (pyHKIMH, HaubobIlee 1
HauMeHblee 3HaYeHHsT (PYHKIMM Ha NPOMEXKYTKE; YMEHHE
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MIPOBOIUTH UCCIICTOBAHME (DYHKITHH.

IIPy 18 ymeHue Mo1enMpoBaTh peajlbHbIE CUTYallUU Ha S3bIKE
MaTeMaTHKH; COCTaBIATh BBIPAKEHMS, YpPaBHEHHUS, He-
pPaBEHCTBA M MX CUCTEMBI 10 YCJIOBHIO 33/1a4H, MCCIIEN0BaTh
IIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM alllapaTa ajareopsl,
HMHTEPIPETUPOBATh IOJYUYEHHBIM pe3ysbTaT; CTPOUTH Mare-
MaTUYECKHE MOJIEIH C IOMOIIbI0 FEOMETPUUECKUX MOHATHH 1
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMM MPAKTUYECKUE 3a/aul;
COCTaBJIATh BEPOSITHOCTHYIO MOJIE€Ib U HMHTEPIPETUPOBATH
IOJlyYEHHBIM pe3yJbTaT, pellaTh MPUKIAAHbIE 33aJa4d
CpeACTBaMU MaTeMaTHYECKOro aHajiu3a, B TOM YHUCIIE COLU-
QJIbHO-9KOHOMHYECKOr0 U (PU3UUECKOr0 Xapakrepa.

IIK 4.4. Kontpoaupo-
BaTh XOJI U OIICHUBATh
pe3yabTaThl paboThl
TPYJIOBOTO KOJUIEKTHUBA.

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

JIP 25 roToBHOCTh K aKTHBHOU AEITEILHOCTU TEXHOJO-
TUYECKOM M COIMAIBHOW HAMpaBICHHOCTH, CIIOCO0-
HOCTb MHULIMMPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO
BBITIOJIHATH TaKYIO A€STEIbHOCTD;

MP 03 OIPEACIIATh LECIN ACATCIIbBHOCTU, 3adaBaThb IIa-
PaMETPbI U KPUTCPUHN UX JOCTUKCHUA,

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

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

MP 07 KoOpAMHHPOBATH U BBHIMOJIHATH pabOTy B yCJIO-
BUSX pPeajbHOr0, BUPTYaTbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

MP 14 BuIABIATH MPUYUHHO-CJICACTBCHHLIC CBA3U U
AKTYaJIM3UpOBaTh 3ajJilavdy, BbIJIBUIaThb THIIOTE3Y €€ PC-

IIP6 02 ymeHue omepupoBaTh MOHSATHSIMH: CTEIEHb YHUCIA,
JIOFapI/I(bM qucia, YMCHUC BBIIIOJHATH BHIYUCIICHUC 3HAUYCHHUH
¥ TpeoOpa3oBaHMsl BBIPAKEHHH CO CTENEHSAMH M Jiorapud-
MaMH, IpeoOpa30BaHus IPOOHO-PAIIIOHAIBLHBIX BBIPAKCHUN;

IIP6 06 ymeHue pemiaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B
TOM YHCJI€ Ha TTPOLICHTHI, IOJIA M YaCTH, Ha IBMKEHHUE, paboTy,
CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 33aJa4d U3 00JacTu
yOpaBJICHUS JMYHBIMA W CEMEWHBIMU (PUHAHCAMU); CO-
CTaBJISITh BBIPAXKEHUS, YPABHEHU S, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 33/1a4M, MCCIEA0BATh MOJyYEHHOE pElIeHHE U
OILICHUBATH MPABAONOI00HOCTh PE3YIbTATOB;

IIP6 07 ymeHnue onepupoBath NOHATUAMU: cpeaHee apudme-
THYECKOe, MeraHa, HauboJbllee ¥ HauMEHbIIee 3HAYCHMUS,
pa3Max, IUCHEPCHsA, CTAaHAAPTHOE OTKIOHEHWE YHCIOBOIO
Habopa; yMeHHE H3BIIEKaTh, MHTEPIPETUPOBATH WH(OpMa-
LI1I0, TIPEJICTABICEHHYIO B Ta0JIMLaX, HA [uarpammax, rpadpu-
Kax, OTPaKaloUIyl0 CBOMICTBA peaJIbHBIX IPOLECCOB U SBIIC-
HUN; TPEACTaBIATh WHGOPMAIMIO C IMOMOIIBI0 TaOIUI U
qyarpammM; HCCIEN0BaThb CTaTUCTHUYECKHUE [AHHBIE, B TOM
quciae ¢ MPUMEHEHHEM IpaQUuecKuX METON0B M AJIEKTPOH-
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UICHUA, HAXOAUTb AapryMEHThl IJId J0Ka3aTeabCTBa
CBOMX YTBEpXKICHUH, 3a[1aBaTh I1apaMeTpbl U KPUTEpUU
peleHus;

MP 15 ananu3upoBarh IMOJIYyYEHHBIE B XOJE PEIICHUS
3aJ]a4i pe3ysbTaTbl, KPUTUYECKU OLICHUBATh MX JOCTO-
BEPHOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIO-
BUSIX.

HBIX CPEJICTB;

IIP6 14 ymeHue BbIOMpaATh MOAXOAAIIMN W3YYEHHBIH METOJ
JUIs pellieHysl 3a1a4k, paclio3HaBaTh MaTeMaTHYECKUe (aKThl
U MaTeMaTHYeCKUEe MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX
SBJIICHUSAX, B UCKYCCTBE; YMEHHE IIPUBOIUTH IIPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUH POCCUIMCKONM M MHUPOBOM MaTeMarTH-
YECKOM HayKH.

IIPy 18 ymeHue Mo1enMpoBaTh peajlbHbIE CUTYallUU Ha S3bIKE
MaTeMaTHKH; COCTaBIATh BBIPAKECHMS, YpaBHEHHUs, He-
pPaBEHCTBA M MX CUCTEMBI IO YCJIOBHUIO 33/1a4H, HCCIIEA0BaTh
IIOCTPOEHHbIE MOJIENIH C UCIIOJIb30BaHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATh IOJYYEHHBIH pEe3ysbTaT; CTPOUTh Mare-
MaTUYEeCKHE MOJIEIH C IOMOIIbIO FEOMETPUUECKUX MOHATHH U
BEJIMYMH, peulaTh CBSI3aHHbIE C HUMM NPAKTUYECKUE 3aauu;
COCTaBJIATh BEPOSITHOCTHYIO MOJI€Ib U HMHTEPIPETUPOBATH
IOJlyYEHHBIM pe3yJbTaT; pellaTh MPUKIAAHbIE 33Ja4u
CpPEICTBAaMU MaTEMaTHUYECKOIO aHajIu3a, B TOM YHUCIE COLU-
QJIbHO-9)KOHOMHYECKOT0 U (PU3UUECKOro Xapakrepa.
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1.4. XapakTepucTUKHU OLIEHOYHBIX CPE/ICTB

n/ HaumenoBanmue Kparkas XapaKTePUCTUKA OLICHOYHOI0

I | OLEHOYHOIO CPEeICTBA | CPEACTBA

1 | YcrHslii onpoc IIpuMeHsieTcs ¢ LENbI0 TOBTOPEHUS U 3aKPEIICHUS

YUYEHUKOM Yy4yeOHOro Marepuaja, KOHTPOJsA 3a
YCBOEHHUEM  YYEHHMKOM Y4YeOHOro Marepuaina,
YMEHHU, KOMIIETEHIIAM.

2 NunuBuyanpHas Cpenctso, MO3BOJISIIOIIEE OLICHUTD u
CaMOCTOSITENIbHAS JMarHOCTUPOBATh 3HaHUE (PAKTHUECKOTO MaTepuasa
pabota (Oa30BbIE MOHSTHS, AITOPUTMBI, (PAKTBI) U YMEHHUS

MPaBUIILHO MCIOJb30BATH CIIEIMAIbHBIE TEPMHUHbBI U
MOHATUS, Y3HABaHUE OOBEKTOB U3 YUEHUS 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 Py0exnblit IIpome:xyrouHnas
HAaMMEHOBaHHe KOHTPOJIb KOHTPOJIb KOHTPOJIb arrecranus
popmupyembIx OueHo4HOE CPenacTBO
KOMIIeTeHIU
OK 01 Paznen 1. [loBTOopeHune Kypca
OK 02 MAaTEeMATHKH OCHOBHOI IIKOJIbI
0K 03 Tema 1.1
OK 04 Ienu 1 3a1a4 MAaTEMAaTUKHU TIPU
OK 05 OCBOEHMH CIelnaasHocTH. Yuca
OK 06 Y BBIYMCIIEHUS.
Tema 1.2
IIK 3.2
1K 41 [IpouieHTHBIE BEIYUCIEHUS. Y paB-
gy HEHMsI 1 HePaBCHCTBA.
Tema 1.3 IT-o/c
[TporieHTHBIC BBIYUCIICHUS B TIPO-
(beccoHATBHBIX 3a7a4ax
Tema 1.4 Bxoanoi
Pemenne 3amau. BxomHOI KOH- KOHTPOJIb
PO (K/p Nel)
Paznen 2. CreneHu U KOPHH. HTorosoe
(())II(( 0012 CTeneH;aﬂ, HOKaBa"(li)eJ]bHaﬂ u TECTUPOBAHHE B
ﬂorapn MHUYECKasA yHKIII/lPI.
OK 03 COIIYK
OK 05 Tema 2.1 VCTHBII 0mpoc
OK 07 Crenennas GpyHKIHS, €€

cBoiicTBa. [Ipeobpa3zoBanue
BBIPAYKEHHI C KOPHSIMH N-0il
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IIK 3.2
IIK 4.1
IIK 4.4

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.

Htorosoe
TECTUPOBAHUE B
COIIVK

Tema 3.1
Tpuronomerpuueckue GpyHKIMN

YcTHBIN Onpoc
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OK 05

IIK 4.1

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 4.1

Pa3zpnen 4. IlpousBoanas u nep-
BoOOpa3Has QyHKIUH

Hrorosoe

TECTUPOBAHME B
COITYK

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

28



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. TeCTHpOBaHHe B
KoopanHaTbl 1 BEKTOPBI B PO- CRIVK
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

IIK 3.2

Pa3nen 6. MHOrorpaHHuKHU U
TeJla BpallleHU sl

Htorosoe

TECTUPOBAHKE B
COITYK

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

HumuHaap, KOHyC, wap U UX C /p Nol5

CCUYCHUS

Tema 6.4 11 -o/c

OOBeMBI U TIJIOMIAU TTOBEPXHO-

CTEH Tell

Tema 6.5 IT-o/c

[Ipumepsl cumMMeTpuii B mpodec-

CUu

Tema 6.6 K/p Neb6

Pemenue 3aa4. MHOTOTpaHHUKA

Y TeJa BpaIllCHHUS.

Paznen 7. DiieMeHTHI TEOpUN HUrorosoe
OK 02 BEPOSITHOCTE U TECTHPOBAHHE B
OK 03 MaTeMATH4€eCKOi CTATHCTUKH CRIIYK
OK 05

Tema 7.1 NunuBuayansHas
K 4.1 CoOpITHE, BEPOATHOCTD COOBITHS c/p 16
TIK 4.4 CJ‘IO)KGH\I’/IC Y YMHOKEHUE BEPO-

SITHOCTEH

Tema 7.2 IT-o/c

BeposiTHOCTh B mpodeccroHalb-
HBIX 3ajJ]a4ax

Tema 7.3

JluckperHas ciaydanHas
BEJIMYMHA, 3aKOH €€ pacIpe-
JECIICHUS

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

OK3aMCH
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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 PAIlMOHAIBHO 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, TTPUMEHSITH UX B HOBOU CUTYaIIHH
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,
VCITPaBJICHHBIE NIOCIIE HECKOJIBKUX HABOSIINX
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,;

Jlomyctun He GoJiee OHOTO HemodeTa.
B paboTax ¢ u30bITOYHON MJIOTHOCTHIO
3aJIaHAN JOIYCKACTCS BHICTABJICHHE
OTMETKH «5» B COOTBETCTBHUH C 3apaHee
OTOBOPECHHBIM HOPMATHBOM.

2 | Beimonnua paboTy MoIHOCTBIO, HO 4 Xoporo
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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 YACTHU
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 U HETOYETOB WIIH
JOMYIIIEHO He 00Jiee OJTHOTO
HemoYyeTa

- 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
MOJIOBHHBI PaOOTHI WM JAOMYIICHBI B
HEu

a) He OoJiee ABYX IpyObIX OIMOOK,

0) He OoJsiee 0iHOM IpyOOI OLIMOKH U

Y IOBJIIETBOPUTEIBHO
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OJIHOTO HE/I0YeTa,

B) He Oojiee NBYX-TpeX HETrpyObIX
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
«YJIOBIIETBOPUTEILHO» WM  €CIH

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-PEHTUHIOBOT0 U OTMETOYHOT 0 KOHTPOJISI

YposeHb chopMHpPOBAHHOCTH CymmMma TpaguuuoHHAs OLIEHKA
KOMIIeTeHL U PENTHHTOBBIX
0aJu10B
[ToBbIlICHHBII 90-100 OTnn4HO
bazoBb1it 75-89 Xoporo
[Toporossrit 60-74 Y 1OBIETBOPUTETBLHO
Henocratounsrit Menee 60 HeynonerBopurensHO
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4. KoHTpPO/IbHO-011€eHOYHbIE CPeICTBa
4.1. MarepuaJjbl OLIEHOYHBIX CPEICTB /sl BXOJHOT0 KOHTPOJIS

Oopaszosamenvhble pe3yibmamot, noodaexcaujue npogepke (31emenmol):
[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 KOHTPOJIbHAsA Pad0oTa 32 KYpC MAaTeMAaTHKU OCHOBHOM IIKOJIbI.
(KOHTPOJIBHASA PABOTA Nel)
B 3amanusx 14 ykaxute npaBUIbHBIA OTBET.
[Ipu BBIMONHEHNH 3aJaHUM 5—9 3anMIIMTE X0 PELICHUS U ITOJy4YEHHBIN OTBET.

Bapuanr 1.
10

1. Kakoe U3 CHEmyIOIMX YMCEN 3aKIOYEHO MEXIy duciaMu |7 u
omeeme yKadicume HOMep NPABUILHO20 8APUAHMAL.
1) 0,4
2) 0,5
3) 0,6
4) 0,7
2. Pemnte HEpaBEHCTBO 20—-3(x—=5) < 19—Tx. B omeeme VKaoscume Homep
NpAasUIbHO20 8apUAHmA.

ool Lh

1) (—4: +oo)

2) (e =)
"

3) ( a 'm)\

4) (—oo —4)

3. YcraHoBUTE COOTBETCTBHME MEXAYy Tpadukamu (yHKUM U (dopmyiamu,
KOTOpBIE UX 3aJ1aI0T.

A) b) B)
YA YA YA
| SN - |
o1 *|— o] 1 *x o[ 1\ *
\._..
: 22 2 2"
= r=xT — V= ' = &L —
1) ¥ . 2) ¥ X 3) ] X 4) ¥ X
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3anumure B OTBET HHU(PBI, PACHOJIOKUB MX B MOPSAKE, COOTBETCTBYIOIIEM
OyKBam:

A | b B

4. B npsMOYTroJIbHOM TPEYroJIbHUKE TMIOTeHy3a paBHa 10 cM, aoauH
u3
KareToB 6 cM. HaliTu BTopoii Karer.

a) 4 cMm; 0) 16 cm; B) 8 cMm; )V 136 cM; 1) 10 cm.

IlIpu eévinoanenuu 3a0anuil 5-9 3anuwiume x00 peuwieHus u NOJIYYeHHLLI
omeem.

3i :10+0,175: l
20
1
1—.31
17 56

6. Pewmure ypaBHEeHME (x—4)"+ (x+9)" = 2"

5. Hannure 3HaueHUE BBIPAXKEHUS: 3
1_ J—
4

7. llepBblit pabouunii BBITIOIHSAET HEKOTOPYIO paboTy 3a 6 4acoB, a BTOPOi
BBITIOJIHAET €€ 3a 3 yaca. 3a CKOJIBKO YacoB ABOE padOYNX COBMECTHO
BBITIOJTHSAT 3Ty padoTy?

8. Bricora BA mapannenorpamma ABCD nenut ero ctopony 4D Ha

orpe3ku AH = 1 u HD = 28. JIluaronans napamienorpamma BD paBHa 53.
Haitgure miomans napamienorpaMmma.

9. [Ba aBTOMOOWJISI OHOBPEMEHHO OTHPABIIAIOTCS B 240-KUITOMETPOBBIN
npober. IlepBrlii e1eT co CKOpOoCThIO Ha 20 KM/4 O0JIbIIIeH, YeM BTOPOH, U
npuObIBaeT K puHuIly Ha 1 4 panbiie BToporo. Haliiure ckopocTh nepBOro
aBTOMOOMIISL.

Bapuanr 2.

V267

1. KakoMy mpoOMEXyTKY HPUHAMJIECKHUT YUCIO B omeeme yxaosxcume

HOMED NPABUTIbLHO20 8APUAHMAL.
1) [4; 5]
2) [5; 6]
3) [6;7]
4) [7;38] ,
2. Pemmnte nHepasencrso 2¥ — 42X+ 1) = =8. B omeeme yKasicume Homep
NPAasUIbHO20 8APUAHMA.
1) (—4; +o0)
2) (—12; +o0)
3) (o0 —4)
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4) (—o0; —12)
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3. YcraHoBuTe COOTBETCTBUE MeXAy rpadukamu QyHKIuN u hopmyiamu,
KOTOPBIE UX 3a/1at0T.

A) b) B)
VA YA VA
|
0| 1 X | o)1 X
. 1)&' . I . 2 o Y
TS A Y= 2 gy =V

3anuimure B OTBET IUGPHI, PACIIOIOKUB UX B MOPAJIKE, COOTBETCTBYIOIIEM
OykBam:

A | b B

4. B npsMoyroibHOM TPEYroJIbHUKE TUIIOTEHy3a paBHa 10 cM, aoauH
u3 KaretoB § cm. Hailtu BTOpOM  Karer.

a) 4 cm; 0) 6 cm; B) 8 cM; r) vV ECM; ) 10 cm.

Ilpu evinoanenuu 3a0anuii 5-9 3anuwiume x00 pewieHus u NOJIY4YEHHbLU
omeem.
1
2,75:1,1+3 _
5. Halinure 3HaueHUE BBIpAKEHUS: 3

2.5-04-(—3 1)
3

6. Pemmre ypasuenne ¥ 2)°+ (x—3)"=2x".

7. TlepBblii pabouMii BHIMOJHSAET HEKOTOPYIO paboTy 3a 4 yaca, a BTOpoi
BBITOJIHSAET €€ 3a 3 yaca. 3a CKOJIBKO 4acoB JIBO€ pa0OYHUX COBMECTHO
BBITIOJTHSAT ATy padoTy?

8. OcHoBaHus Tpanenuu paBHbl 18 u 12, ogHa U3 OOKOBBIX CTOPOH
paBHa #¥2: a yron Mex 1y Heil 1 OHIM U3 OCHOBaHHii paeH 135°. Haiinute

IUIOIIAb TPAIIECLIUH.
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9. JIBa aBTOMOOMJISI OTHOBPEMEHHO OTHPABIAIOTCS B 800-KHUIOMETPOBBIMA
npoOer. [1epBblii e1eT CO CKOPOCTHIO Ha 36 KM/4 O0JIbIIIeH, YeM BTOPOM, U
npuObIBaeT K pUHMIILY Ha 5 4 paHblle BToporo. Haiiiure ckopocTh nepBoro
aBTOMOOMIISL.

4.2. Marepuajibl OLEHOYHBIX CPEACTB Il TEKYILEero KOHTPOJIs

Tekymunii KOHTPOJb NPOBOMATCS BO BpPEMSA ayJMTOPHBIX 3aHATHU 10
MaTeMaTHKE B COOTBETCTBUU C Y4eOHBIM IIaHOM M padodeit mporpammbl O[]
«Marematnka» 1Mo BCEM paszenam MporpaMmel. B kadecTBe TEKyIIero KOHTPOJIA
IPUMEHSIOTCSI TEOPETHUYECKHE BOMPOCHl, CaMOCTOATENIbHas paboTa, CHUCTEMBI
3aJJaHuil B TECTOBOM (hopMe, KOHTPOJIbHBIE PaOOTHI 1O pa3jiesam.

4.2.1 Teopernueckne BONMPOCHI

TeopeTqucxaﬁ 4acCThb IIPpOXOIHUT B (I)opMe YCTHBIX OTBCTOB: 06yqafonmec;1
BBITATUBAIOT ILATH KApPTOYCK C BOIIPpOCaAMH, HArOT MOJIHBIA OTBET (CO CITMCKOM
BOIIPOCOB 06yqa}oumec;1 3HAKOMIATCA B HAYAJIC U3YUYCHUA pasz[ena).

4.2.1.1 Crenenu u kopuu. CreneHHast pyHkuus

Oopaszosamenvhule pe3yivmamot, noO1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 02, ITPG 03, ITP6 05, ITP6 06, ITPG 14.
[1Py 1, ITPy 5, ITPy 6, I1Py 7, [TPy &, I1Py 18, [1Py 19.

TeopeTnyeckue BoNpochbi:

1. Haiite ompeneneHue apupMeTHUECKOTO KBAJPaTHOTO KOpHS (HE 3a0bIBaeM
NOSICHUTH 00JacTh ONpeAesieHUs U 001acTh 3HAYEHUI, UHAYE ONpeIeTICHUE
HE PACKPBITO).

2. JlaitTe omnpeneneHre KOHS M-OM CTENEeHW U3 uuciia (He 3a0bIBaeM MOSCHUTH

o0nacTh oOmpezAeseHus W 00JacTh 3HAYEHWH, WHaye OIpeAeNIeHHE He

PaCKpBITO)

3anuIInATe U MPOU3HECUTE BCIyX BCE U3BECTHBIE BaM CBOMCTBA KOPHEM.

3anuIInTe U MPOU3HECUTE BCIyX BCE U3BECTHBIE BAM CBOMCTBA CTEICHEM.

5. Ha uyto HeoO6xoaumMo 0OpaTuTh BHUMAHUE IIPU PEHICHUH UPPALMOHAIBHOTO
YpaBHEHUS YETHOM CTENEHU?

6. Uemy paBeH KOpPEHb YETHOW CTEIEHH W3 OTPULATEIBHOIO 4Yucia?
[IpuBenure npumep.

7. Uemy paBeH KOpEHb HEYETHOW CTEIEHW W3 OTPULATEIIBHOrO 4wncia’?
[IpuBenure npumep.

8. Ha urto crour oOpaTUTh BHMMAaHHME IMpPH PEIICHUM HWPPALUOHAIIBHBIX,
JIPOOHO-paLlMOHANIBHBIX YPAaBHEHUIN 1 HEPABEHCTB?

9. HaszoBuTte npaBUI0O BHECEHUSI MHOKUTENS MO/ 3HAK KOPHSI.

B
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10. Kax n30aBist0TCSl OT MPPALMOHATIBHOCTH B 3HAMEHATENE?

11. [laiiTe onpeneneHne CTENeHH ¢ APOOHBIM U OTPULIATEIBHBIM OKA3aTENIEM,
copMyIupyHTe UX CBOICTBA.

12. CrenenHast GyHKIUSA — 3TO PYHKIHNSA . ..

13. CBolicTBa CTENEHHOM (DYHKIIMH PA3IUYatOTCs B 3aBUCUMOCTH OT ...

14. CBoiicTBa CTENEHHONM (YHKUMM IpPU YETHOM 3HaueHuu n. ['papukom
(YHKLINU SBJISIETCS ... , PACHIOJIOKEHHAS B ... MOJYINIOCKOCTH KOOPAUHAT

15. CBoiicTBa cTENEHHOW (PYHKUMU IpU HEUETHOM 3HaueHuu n. ['paduxom
byHKIUY SIBISIETCS . ..

16. YpaBHEeHHUsI, B KOTOPBIX IEPEMEHHAS .. ..., HA3bIBAIOTCS UPPALIMOHATLHBIMHU.

17. Pemiennie  MppalMoOHaNbHBIX  YpPaBHEHMH CBOAMTCA K TEPEXOqy OT
UPPALMOHAJIBHOTO K PAllMOHAJILHOMY YPAaBHEHHUIO ...

4.2.1.2 Iloka3areJbHasi PyHKIUSA

Oopaszosamenvhule pe3yibomamot, noO1eHcaujue npogepke (I1emMeHmul):
ITP6 01, ITP6 02, ITPG 03, ITP6 04, ITP6 05, I1PG 06, ITP6 14.

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

TeopeTnyeckme BONpocChbl:

[S—

Kakas ¢pyHKIMs Ha3bIBaeTCs MOKA3aTEIbHOM?

Uro siBnsieTcs 00J1aCThIO OMPEICTICHUSI 1 MHOYKECTBOM 3HAYEHU M

MoKa3aTesbHOU PyHKIUK?

SBnsgercs i nokazareabHasi PyHKIIUS YeTHOMN ?

[Tpu xakoM ycloBUM MokazareibHas (QYHKIIHS SBISIETCS BO3PACTAIOIEH?

[Ipu kakoM ycloBUM MoKa3zatenbHas (QYHKIIUS SIBISICTCS YObIBArOIIEH?

Kak 3aBucHUT u3MeHeHHEe MOKa3aTeIbHOM (DYHKIIMU OT OCHOBAHHMS?

[lepeuncnure cBoiicTBa pyHKIMU y=a* mpu a>1.

[Tepeuncnure cBoiicTBa QpyHKIMK y=a* pu 0<a <1.

. [Mouemy dynkims y=2* sBisieTcsi BO3pacTaromiei?

0 Kaxue nmpeoOpa3zoBanrs HEOOXOAMMO BBIIIOJHUTH HA KOOPAMHATHON
MJI0CKOCTHU ¢ Tpadukom y= (0,5%), 4ToOBI MOTYyUUTh rpaduk GyHKIIUU
y=2%?

11. CKOIBKO TOUYEK MepecedeHust UMeIoT rpaduku GyHKInn y=2* u

y=(0,28)*?

12. Kakoe ypaBHEHUE HA3bIBAECTCS MIOKA3ATEIbHBIM?

13. ITouemy npu pelieHNr NOoKa3aTeNbHbIX YPAaBHEHU MoJaratoT, 4to a>0,

a#0?

14. y=a*. Ilpu a>0 ¢yHKIu ..

15. YKaxku KOOpAUHATHI TOUKH nepecedeHus: y=a* ¢ ocbro OX.

16. Jlano ypasHeHHe a™=1. M0kHO 11 yTBepKAaTh, 4To f(X)=0.

N
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17. ChopMynupyiTe NpaBuIo peLIeHNs IPOCTENILNX TOKA3aTeIbHbIX
YPaBHEHUM.

18. IIpu kakux b mokasarenbHOE ypaBHEHHE a*=b nmeeT KopeHb?
19. CKOnbKO KOpHEW UMEET ypaBHEHUE a*=b?
20. Kak pemats ypaBHeHue Bujia a'®=ag™?

21. B yeMm 3akmrogaeTcs rpadudecKuii Croco0 penieHus ypaBHEHUH.
22. JlaiiTe onpenesieHue MoKa3aTeIbHOr0 HEPaBEHCTBA?

23. ChopmynupyiiTe METOIbI pEIICHUS MTOKAa3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jorapudmel. Jorapupmuueckas GyHkuus

Oopaszosamenvnule pe3yrvmamot, noO1eHcaujue npogepke (I1emMeHmul):
I1P6 01, TTP6 02, TTP6 03, ITP6 04, I1P6 05, T1P6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, I1Py 07, ITIPy 08, [TPy 18, ITPy 19.

TeopeTnyeckme BONpocChbl:

JlaiiTe onpenenenue gorapudma.

CdopmynupyiiTe Ha3BaHUE NEHCTBUS HAXOXK/IEHUS Jorapudma.

3anuiMTe OCHOBAHKME HATYPAILHOTO JIoTapudmMa.

Chopmynupyiite 0CHOBHOE JIOrapu(pMUUIECKOE TOKAECTBO.

ChopmynupyiiTe Teopemy o Jorapudme mpou3BeICHUS.

Cdopmynupyiite Teopemy o jorapupmMe 4aCTHOTO.

[IpuBenute popMyity nepexosa K HOBOMY OCHOBAHHUIO.

Kakwue cBoiicTBa orapuMa uCroib3yrTCs IPU BBITIOJHEHUN

TOXJIECTBEHHBIX IPe0Opa3zoBaHU?

9. Kakoii norapudm Ha3bIBaeTCS ACCATUIHBIM?

10. JatiTe onmpenenenue JorapuPpmMuieckoi PyHKIHH.

11. Chopmynupyiite onpeaesieHrue JorapuMUIecKoro ypaBHEHHS.

12. ChopmynupyiiTe METOIbI pELICHUS JJOTapu(PMUUECKUX YPAaBHEHUH.

13. aiiTe onpeneneHue JorapuMuaeckoro HepaBeHCTBA.

14. ChopmynupyiiTe METOIbI pelICHUs] TIOTAapUPMUUESCKUX HEPABEHCTB.

15. 3anumuTe o0mwmi BU Torapu@Muieckoi GpyHKInH.

16. Kak nmpeacTaBuTh 4MCIIO B BUJIE JoraprudmMa mo OCHOBaHUIO a?

17. 3006pa3zute cxemaTuaHO rpaduk JorapudMudeckoin GyHKITUH.

18. Kak onpeieuTh MOCTOPOHHUN KOPEHb JOTapu(MUUIECKOTO YpaBHEHUS ?

19. Ilepeunciaurte OCHOBHBIE CBOMCTBA jJorapudmoB a>1, a# 1.

20. O06s13aTeNBHO JIU NMPHU PELICHUH JIOTapUPMUUIECKOTO YPAaBHEHUS HAXOIUTh
00JIaCTh CYILIECTBOBAHUS (PYHKIMH, BXOJAUIMX B ypaBHEHUE?

21. Ha 4To, B IepBy10 ouepeb CaeayeT oOpaTUTh BHUMAHUE TIPH

perieHny JorapupMUIECKOro HepaBeHCTBA?
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4.2.1.4. OcHoBbI TpUroHOMeTpHHU. TPpUTOHOMETPUYECKHE PYHKIMH

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):

11

13.
14.
15.
16.
17.

18.

19.

20.

21

22.
23.

ITP6 01, TTP6 03, TTP6 05, ITP6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

TeopeTnyecKne BONIPOCHI:

Kak ctpoutcst yroa Ha 4MCIIOBONM OKPY>KHOCTH?

Haiite onpenenenue 1 paguana u 1 rpagyca.

3anummte GopMyITy epexo/ia OT rpaayCHOTO U3MEPEHUS yTia K
pasiaHHOMY.

JlaiiTe onpeieIeHue OCHOBHBIM TPUTOHOMETPUUECKUM (PYHKIUSAM
IIPOU3BOJIBHOIO yIJIA.

JlaiiTe onpenesieHne OCHOBHBIM TPUTOHOMETPUYECKUM (DYHKIIMSIM OCTPOTO
yIJIa B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

[lepeuncnure 3Ha4€HNS HEKOTOPBIX TPUTOHOMETPUUYECKUX (DYHKITHH.
[IpuBeauTE 3HAKK OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIUI B Pa3HBIX
4EeTBEPTSAX.

3anuimTe OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

3anummTe GopMyIty, CBSI3bIBAIOILYIO TAHT€HC U KOTAHT€HC yIJIa.

. 3anummre (popMyJibl, CBSI3bIBAOIIME TAHT€HC C KOCUHYCOM U CUHYC C

KOTaHI'CHCOM.

. Ilepeuncnure OCHOBHBIE (POPMYJIIBI CIIOKECHUS.
12.

CdopmynupyiiTe MHEMOHUYECKOE MPABUIIO JIJIS 3alIOMUHAHUS (HOpMYJT
MPUBEICHUS.

ChopmynupyiiTe npaBuio HanvcaHus GopMyI MPUBEICHUS.

[IpuBenurte npumMep Ha MpuMeHeHHE (HOPMYIT TPUBEIECHUS.

[TpuBenute GopMyJibl CyMMBI YIJIOB.

3anuiure GOpMyIIbl ABOMHOIO yIila TPUTOHOMETPUUYECKUX (PYHKITHIA.
3anuiute HopMyIIbl TOJTOBUHHOTO apryMEHTa TPUTOHOMETPUYECKUX
byHKIUH.

3anumuTe GopmMyIibl IPeoOpa3oBaHUsI CyMMbl TPUTOHOMETPHUECKHUX
(GbyHKLMNA B TPOU3BEICHHUE.

3anuiute Gopmyasl mpeoOpa3zoBaHUs IPOU3BEACHUS TPUTOHOMETPUIECKUX
GyHKLHIA B CyMMYy.

BripaxkeHue TpUroHOMeTpHUUECKUX (PYHKIMIA Yepe3 TAHTE€HC MTOJIOBUHHOTO
aprymMeHTa

. [lepeuncnure hopMybl A PEMICHUS TPOCTEUIITUX TPUTOHOMETPHUUECKUX

ypaBHEHUH B 00I11IEM BH/IE.
JlaiiTe ornpeiesieHue apKCUHYycCa Yuca.
JlaitTe onpeieieHre apKKOCUHYCA YUCIIA.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

Kak nmpoxoauT nuHus TaHT€HCOB?

Kak mpoxoauT nMHUS KOTaHT€HCOB?

[TpuBeauTe GopMyIIbl pelIeHUs! MPOCTENIIINX TPUTOHOMETPUUECKUX
YPaBHEHUM.

[lepeuncnure GopMyIIbl HACTHBIX CIyYaeB PEIICHUS IPOCTEUIIINX
TPUTOHOMETPUUECKUX YPABHEHUH.

OOBbsICHUTE METOJ] pEIICHUS MPOCTEHIIINX TPUTOHOMETPUUECKUX YPaBHEHUN
C IOMOUIBIO EAUHUYHON OKPYKHOCTH.

[TpuBeauTe GopMyIibl perieHus: MPOCTEHIIINX TPUTOHOMETPUUECKUX
YPaBHEHUM.

VYKaxuTe 1Ba OCHOBHBIX METOJA PEIICHUS] TPUTOHOMETPUYECKUX
YPaBHCHUM.

JlaliTe onpenenieHne OAHOPOJHOTO TPUTOHOMETPUYECKOTO YPABHEHUS
IIEPBOM U BTOPOU CTETICHEM.

VYkaxurte criocod penieHus: OqHOPOAHOIO0 TPUTOHOMETPUYECKOTO
YPAaBHEHUS NIEPBOU CTEIICHH.

[IpuBeanTEe METOIBI PEILICHUS] TPUTOHOMETPUUYECKUX YPABHEHUM B
3aBUCUMOCTH OT THIIA.

UTo Ha3bIBAETCSA MPOCTEUIIIMMU TPUTOHOMETPUYECKUMU HEPABEHCTBAMU ?
[IpousmtocTpupyiTe pelieHrne HEpaBeHCTBA Sin X>m Ha €IMHUYHON
OKpPY>KHOCTH.

Pacckaxute 0 METOJIE 3aMEHBI IEPEMEHHOM 11 PEILICHUH
TPUTOHOMETPUYECKUX HEPABEHCTB.

Kak npumMeHsieTcsi MeTOJ] MHTEPBAJIOB MPU PEILICHUHA TPUTOHOMETPUUYECKHUX
HEPaBEHCTB?

4.2.1.5. IlpousBoanas GyHKIUM, ee IPUMEHEHHE

Oopaszosamenvubie pe3yabmamot, noodaexncaujue npogepke (31emenmol):
[1P6 01, TIP6 04, ITP6 06, ITPG 14.
[1IPy 01, ITPy 06, ITPy 07, I1Py 08, I[TIPy 09, [TPy 10, ITPy 11, ITPy 18, I1Py 19.

Teopernyeckne BONpPOChI:

1. TIpomomxure onpenenenue: «llocnenoBarebHOCTD — 3TO. .. ».

2. IlpuBenute npumep apudMeTHUECKONU TPOrPECCU.

3. IlpuBeaute npumep reoMETPUIECKON TPOTPECCUM.

4. IlpuBegute  mpuMmep  OECKOHEUYHO  YOBIBAIOIMIEH  T€OMETPUUYECKOU
MPOTPECCUM.

5. llpomomxure onpenencuue: «IIlpousBognas —31o0...».

6. PackpoilTe TeOMETPUYECKUAIN CMBICI MPOU3BOIHOM.

7. Ilpomomxure onpenenenue: «KacarenpHas — 3T0...».

8. PackpoiiTe puznueckuii CMbICI IPOU3BOTHOM.
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9. Uro Takoe nuddepeHiupoBanme?
10. Ilepeuncnure npaBuia BEIMACICHUS TPOU3BOIHBIX.

11. Yemy paBHa NpoU3BOIHAS CTETIEHHON (QYHKITUH?

12.  Yemy paBHa NpOM3BOIHAS TPOU3BEACHHUS?

13. UYemy paBHa NpOW3BOJAHAS YACTHOTO?

14. Yemy paBHa IPOM3BOIHAS CIOKHON PYHKITUN?

15. Kakoii Bu1 UMeeT ypaBHEHHE KacaTeIbHON?

16. Korga kacarenbHas napauienbna ocu Ox?

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

18.  CdopmynupyiiTe mpu3HaK Bo3pacTaHus PyHKIINH.

19. Ecnu Ha unTepBane GyHKIUA BO3pacTaeT, TO 3HAYEHUE MPOU3BOIHOM
Ha 3TOM UHTEpBAJIE. ..

20. Juddepenmmpyemas GYHKIHS MOXKET HMETh SKCTPEMYyM B TeX
TOYKaX, TAE ...

21. Cdopmynupyiite npu3HaK yoObIBaHHS (DYyHKLINU.

22.  CdopmynupyiiTe IpU3HAK TOYKH MAKCUMyMa (PyHKIUH.

23.  CdopmynupyiiTe NpU3HAK TOYKM MUHUMYMa (DYHKIIWH.

24.  Ecnu rpaduk Npou3BOIHOMN pacioyioxkeH Boilie ocu OX Ha HHTEpBAJIE,
TO PYHKIUS. ..

25. Ecmu rpaduk mpousBogHOM mepecekaeT ocb Ox B Touke XO,
pacnoJiaraeTcsi CHauajia Huxe, motom Beiiie Ox, To X0 st QyHKIuuU SBIseTcs ...

26. Kakue TOYKM Ha3bIBAIOTCA TOYKAMHU SKCTpeEMyMa?

27. Kakas Touka Ha3bIBaeTCs TOUKOU mepernda’?

28. CocTaBbTe aITOPUTM PEIICHHS 3a7a4 Ha HAXOXKJICHUS HAuOOJBIIIETO U
HAaWMEHBIIIETO 3HAYCHHS (PYHKIIMU HA OTpe3Ke?

29. CocTaBbTe aIrOPUTM UCCIAEAOBAHUS U OCTPOCHUS Tpaduka GyHKIUN
C ITIOMOIIBIO MMPOU3BOJHOM.

30. Kaxk naiiTu BepTUKaIbHYIO aCUMNOTOTY rpaduka GpyHkmmn?

4.2.1.6. IlepBooOpa3Hast pyHKIHH, e¢ IPUMEHECHHUE

OobpaszosamenvHble pe3yibmanivl, noodaexcaujue nposepke (1emeHnl):
ITPG 01, TTPG 04, ITP6 06, ITPG 14.

[1IPy 01, ITPy 06, ITPy 07, IIPy 08, I[TIPy 09, [TPy 10, ITPy 11, ITPy 18, I1Py 19.

TeopeTuyeckme BONpPocChbl:

1. ChopmynupyiiTe onpeaeneHue nepooOpasHoOu.

CdhopmynupyiiTe 0CHOBHOE CBOMCTBO MepBO0Opa3Hoi. [ 'eomeTpuueckuii
CMBICII OCHOBHOT'O CBOMCTBA MEPBOOOPA3HBIX.

CdopmynupyiiTe Tpu npaBuiia HaXO0XKICHHSI IEPBOOOPA3HBIX.

Kakyto ¢purypy Ha3bIBatOT KpUBOJIMHEWHOMN Tpanenuei?

3anumurte GopMyITy JUTsl BBIYUCIICHHS TUTOIIAIA KPUBOIMHEHHOM TPATCIINH.
OOBsicHUTE, YTO Takoe uHTEerpai. 3anuimute popmyny HetoToHa-JleliOHuIa.

N
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7. T'eomerpuueckuii u PU3NUECKUN CMBICT ONIPEACICHHOTO HHTErpasa.
8. UTo Takoe mHTErpupoBaHue?

4.2.1.7. IlpsaAMbIe U IUIOCKOCTH B MPOCTPAHCTBE

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, I1PG 14.
[1Py 01, ITPy 14, TIPy 15, ITPy 16, [1Py 18, I[Py 19.

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPHH

2. ChopmynupyiTe TEOpEMBI, CIASAYIONINE U3 AKCHOM CTEPEOMETPUN

3. JlaiiTe onpeneneHue napajuiesbHbIX IPSIMBIX B pocTpaHcTie. [lepeuncnure
CJIy4ad B3aUMHOT'O PACIIOJIOAKEHHUS IBYX MPSMBIX B IPOCTPAHCTBE.

4. [laiiTe onpenesneHue MapajuieIbHOCTH MPSMON U IIOCKOCTU. [lepeunciaure

CJIy4ad B3aUMHOTO PACTIOJIOKEHHUS MPSIMOM U TUIOCKOCTH.

CdopmynupyiiTe Ipu3HaK CKPEIIUBAOIIMXCS TPSIMbIX.

JlaliTe onpeiesIeHne CKPEIMBAOIINXCS IPSIMBIX.

CdopmynupyiiTe Npu3HAK MapauIeTIbHOCTH MPSIMOUN U IMJIOCKOCTH.

ChopmynupyiiTe npru3HaK MapaaiebHOCTH MIOCKOCTEH.

9. ChopmynupyiiTe cBOMCTBa NapauIeIbHBIX IIOCKOCTEN.

10. ChopmynupyiiTe TEOpEMBI O TAPAIICIBHOCTH MPSAMBIX B TPOCTPAHCTBE

11.BepHo 11, 4TO Yepe3 TOUKY BHE JaHHOM IJIOCKOCTH IPOXOAUT HpsiMasi,
napajuienbHasi JAHHOU MJIOCKOCTH, U TTPU TOM TOJIBKO OfHAa?

12.BepHO 11, CTO Yyepe3 TOUKY BHE JAHHOW IVIOCKOCTH IPOXOJUT INIOCKOCTb,
napajuienbHasi JaHHOW MJIOCKOCTH, W MIPUTOM TOJIBKO OfHA?

13.MoryT 11 CKpelrBaroIrecs NpsMble ObITh MapalIeIbHBIMUA OJTHON
IUIOCKOCTH?

14.MoryT 11 CKpelrBaroIrecs NpsMble ObITh MapaiieIbHBIMU TPEThEH
npsMoi?

15.Chopmymupyiite onpeaesieHue MepIeHINKYIIPHOCTH MPSIMOU 1 TUIOCKOCTH.

16.ChopmynupyiiTe npru3HaAK MEPIICHIUKYISIPHOCTH MPSIMOU U TUIOCKOCTH.

17.ChopMynupyiiTe TeOpEMy O IPSIMOM, MEPIICHANKYISPHOU K IITIOCKOCTH.

18. ChopmynupyiiTe CBONCTBA, CBSA3BIBAIOIINE TAPATIICIIBHOCTD MPSAMBIX U X
NEePHEHANKYJIIPHOCTh K MIIOCKOCTH.

19.ChopmynupyiiTe TeOpeMy O TpeX MEePICHIUKYJIIIpaXx.

20.Chopmynupyiite TeopeMy, 00paTHYIO K TEOpEME O TpeX MEePIeHIUKYISIpax.

21.JlaliTe onpeaeneHue IByTPaHHOTO yIJia.

22.[laiiTe onpeAesieHHE yriia MEXIy IPSIMOU U TUIOCKOCTBIO.

23.ChopmynupyiiTe TeOpEeMy O JUATOHAIIA TPSIMOYTOJIBLHOTO
napajuienenuneaa.

24.ChopmynupyiiTe Mpu3HaK NEPICHIUKYISIPHOCTH TIIOCKOCTEH.

PN W
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25.BepHo M, 4TO MIIOCKOCTh, MEPIEHAUKYISIPHA K JAHHOW NPsIMOH,
MEPIEHIUKYJISIPHA K JII000M MJIOCKOCTH, COJIEpKAILEH ATy MPAMYIO?

26.BepHO 11, 4TO IpsAMast. EPIECHANKYISPHAS K IBYM JaHHBIM
NEPECEKAIOIIUMHUCS MPSMBIM, IEPIEHAUKYIISIPHA K 000 MIIOCKOCTH,
coJieprKallleld ATU NpsMbIe?

27.MoXeT JI1 pacCTOSIHUE OT TOUKH JI0 TUIOCKOCTU U300paKaThCsl IByMs
pa3IUYHBIMUA OTPE3KAMHU?

28.MOKET JI1 paCCTOSIHUE MEXKY NMAPAIIIENbHBIMU IIOCKOCTIMHA
U300paxaThbCst IByMS pa3InIHBIMU OTPE3KaMu?

29. OA — neprieHIUKYJISIp K IIIOocKocTH TpeyrojibHuka ABC. HazoBure yromn
Mexay npsamoit OB u miockocthio ABC.

30.0A — neprieHaIuKYJIsIp K IockocT Tpeyrojibhnka ABC. HazoBure yron
Mexay npsmon OC u mtockoctero ABC.

4.2.1.8. KoopanHaTbl M BEeKTOPHI

Oopaszosamenvhule pe3yibmamol, RoO1eHcaujue npoeepke (I1emMeHmul):
[1P6 01, ITP6 09, ITP6 11, ITP6 12, TTPG 13.
[IPy 01, ITPy 14, ITPy 15, I1Py 16, I1Py 17, I[TPy 19.

Teopernuyeckue BONPOCHI:

JlaliTe onpeiesIeHne BEKTOPA.

JlaiiTe orpeesieHue KOJIIMHEAPHBIX BEKTOPOB.

JlaiiTe onpeiesieHe MPOU3BEACHHS BEKTOPA HA YHUCIIO.

JlaliTe onpeiesIeHnEe PaBHBIX BEKTOPOB.

CdopmynupyiiTe npaBuo TPEYroJbHHUKA JIJISl CIIOKEHUS ABYX BEKTOPOB.

CdopmynupyiiTe mpaBrUIo MHOTOYTOJIBHUKA JJISI CJI0KEHUSI HECKOJIBKHUX

BEKTOPOB.

JlaliTe ornpeiesieHue KOMIUIaHAPHBIX BEKTOPOB.

ChopmynupyiiTe mpu3HaK KOMIIJIAHAPHOCTHU TPEX BEKTOPOB.

9. Chopmymnupyiite TeopeMy 0 pa3iioKEHUN BEKTOpA MO TPEM
HEKOMIUITaHAPHBIM BEKTOPAM.

10.OnuimTe ¢ TOMOIIBIO YEPTEKa MPABUIIO NTapajlIeNIeUIeaa sl CI0KEHUS
TPEX HEKOMILIAHAPHBIX BEKTOPOB.

11.BepHo 11, 4TO BEKTOPHI, JeKalire Ha OOKOBBIX peOpax MpU3Mbl,
KOJUIMHEApHbI?

12.BepHO 11, 4TO BEKTOPHI, JIe)KaIlie Ha OOKOBBIX pedpax MUpaMubl,
KOJUIMHEApHbI?

13.MoryT i1 TpY KOMIUTAaHAPHBIX BEKTOPA JIekKaTh HA TPEX B3aUMHO
MEPIEHIUKYJISIPHBIX TPSMBIX?

A

> N
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14.MoryT 11 Tpy HEKOMIUIAaHAPHBIX BEKTOPA JIEKATh HA TPEX MAPAIIIETbHBIX
OPSIMBIX?

15.BepHo 111, YTO KOOPAMHATHI TOUKH PABHBI COOTBETCTBYIOIMM KOOPAUHATAM
ee paanyc-Bektopa’?

16.MosxeT u AsMHa BEKTOpa ObITh MEHBIIE OJTHOM U3 €r0 KOOPAMHAT?

17.MoeT nu JJInHAa BEKTOpa PaBHATHCS OJHOW U3 €r0 KOOPIUHAT?

18.HazoBHUTE KOOPMHATHYIO TUIOCKOCTh, B KOTOPOH JISKHUT Touka M(0;-2;8)

19.Ha3zoBuTE KOOPAMHATHYIO IUNIOCKOCTh, B KOTOPOU J€XKUT 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, JIEKAIIYO0 HAa OCH alILJIUKAT

21.13 Touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeiOepuTe
TOUKY, JIEXKAIYIO0 HA OCH OpJIUHAT.

22.BepHO 1M, YTO BEJIMYMHA CKAJISIPHOTO IPOU3BEICHNS BEKTOPOB 3aBUCUT OT
BEJIMYMHBI yTIIa MEXITY HUMU?

23.BepHO 11, YTO BEIUYMHA CKAIPHOTO NMPOU3BEAEHUS BEKTOPOB 3aBUCUT OT
WX JJIAHBI?

24.MoxeT i CKaJIIPHOE MPOU3BE/IEHUE JBYX BEKTOPOB ObITH PABHBIM UX
cymme?

25.MoxeT 11 CKaJISIpHOE MPOU3BEACHHUE IBYX BEKTOPOB OBITh pABHBIM
IPOU3BENICHUIO OBITH PAaBHBIM [TPOU3BEACHUIO OJHOTO U3 HUX Ha YUCIIO?

26. 3anummTe GopMyITy KOOPAUHAT CEPEAUHBI OTPE3KA.

27.3anummTe GopMyITy JJIMHBI BEKTOPA B TPOCTPAHCTBE.

28.3anummTe GopMyITy pacCTOSHUS MEXKIY TBYMSI TOUKaMH B POCTPAHCTBE.

29.]laitTe onpeneneHne CKAIIPHOrO MPOU3BEAEHNS BEKTOPOB B IPOCTPAHCTBE.

30.3anummTe GopMyITy BEIYUCICHUS CKaJISIPHOTO MTPOU3BEICHUS IBYX
BEKTOPOB O UX KOOpJAMHATAM

4.2.1.9. MHOTOrpaHHUKH M TeJIa BpalleHusl

Oobpazoeamenvnuule pesynbmamaol, nooaexcaujue npogepke (Inemenniol):
[1P6 01, ITP6 06, ITP6 09, I1P6 10, ITP6 11, I1P6 12, TTPOC 14.
[1IPy 01, ITPy 12, ITPy 13, IIPy 14, IIPy 15, [IPy 16, ITPy 18, ITPy 19

TeopeTuyeckme BONpPocChbl:

. Jlaiite onpeneneHne npsiMor MPU3MBI.

. Jlaiite onpeneneHre nNpaBUiIbHON PU3MBI.

. JlaiiTe onpenenenre npaBUJIbHOM MUPaMUIbI.

. Maiite onpenenenne anogeMbl MpaBUJIbLHON MHUPAMU/IBI.

AW N
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5. Banmummrte GopmyJibl mIomaaeii 60KOBOM U MOJTHOM MOBEPXHOCTH
IIPABUJIBHOU MIPU3MBI.

6. 3anuumTe GopMyIIbl MIIONIAIeH OOKOBOM U MOJTHOM MOBEPXHOCTEN
MPaBWIbHOW MUPAMUIBI.

7. [aiiTe onpenesieHre TPaBUIbHON yCEUEHHON MUPaMHUIbl. 3aITUIIUTE
dbopMyJIBI TII0IIAIeH €€ OOKOBOM M MOJTHON MOBEPXHOCTEH.

8. [aiite onpenesieHre MPaBUIbHOTO MHOTOIPaHHHUKA.

9. Tlepeunciure 37€MEHTHl CHMMETPUHA MHOTOTPaHHUKA.

10.I1epeuncnute BUABI IPABUIBHBIX MHOTOIPAaHHHUKOB.

11. BepHo 51, 4TO BCE rpaHu MPSIMOU MPU3MBI — NPAMOYTOJIBHUKA?

12.BepHo 11, 4TO OOKOBBIE IPAHH HAKIIOHHOM MPU3MBbI — MAPAJLIETOrPAMMBI?

13.MoxeT nu ceuenue Ky0a JeIUTh €ro Ha JABE NPaBUIbHbIE IPU3MBI?

14.MoxeT i ceueHue Ky0a JeNIUTh €ro Ha JIBE MPSMbIX TPEYTOIbHBIX
IPU3MBI?

15.B tpeyronpHoi mupamuge DABC HazoBHTE BBICOTY, €CITM OOKOBBIC IPaHH
DAB u DBC nepnienaukyisipasl k ocHoBanuo ABC.

16.B TpeyronwsHoit nupamuge DABC Ha30BUTE BBICOTY, €Cliu OOKOBBIE TpaHU
DBC u DAC nepnieHaukyisipabl k ocHoBanuo ABC.

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

18. JlaitTe onpenenenue konyca. Hapucyiite KOHyC, yKaXXUTe €ro 00pa3yroiyto
U OCEBOE CEUYCHHUE.

19.3anummmTe popmyIibl mIoIaaei 60KOBOW U MOTHOM MOBEPXHOCTEN KOHYCA.

20.3anummTe GopMyIIbl TUIOIIAIeH OOKOBOM 1 MOJIHOM MOBEPXHOCTEN
UUJIUHAPA.

21.JlaitTe onpenenenue chepsl U mapa.

22.JlaiiTe onpeeneHue KacaTeIbHOM MIOCKOCTH K cdepe.

23.3anummTe GpopMyity miomaau 60KOBO MOBEPXHOCTH YCEYEHHOTO KOHYCa.

24.3anummmTe GopMyIty TIonaamn cheps.

25.3anummuTe ypaBHeHHE cPepbl ¢ JaHHBIM LIEHTPOM U paaunycoM. Onummre
BCE CJTy4au B3aMMHOTO PACIOJIOKEHUS Chephl U INTIOCKOCTH, YAAIEHHON OT
HEeHTpa cepbl Ha 33JaHHOE PACCTOSTHUE.

26.ChopmynupyiiTe CBONCTBO U MTPU3HAK KacaTEIbHOU MIIOCKOCTH K cepe.

27.BepHO 1M, 4TO BCE TOUKH 1Iapa yJaJeHbl OT IEHTPa HA PACCTOSTHUE, PABHOE
panuycy mapa?

28.BepHo 11, 4TO BCE TOUKHU C(ephl yAATICHBI OT IIEHTPA Ha PacCTOSHUE,
paBHoOe paauycy chepbi?

29.MoO3eT 1 0CEBOE CEUCHUE ITUIUHIPA ObITh TPaNeIUeH.

30.MoxeT i1 0ceBoe CeYeHHe KOHYCa ObITh HEPaBHOOEAPEHHBIM
TPEYrOJIBHUKOM?

31.3anummute Gopmyry 00beMa MPSMOYTOJILHOTO TapayiIesienuIe/a.

32.3anummute hopmyiay odObema Kyoa.
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33.3anummrte Gpopmyiy o0beMa MPSMON TPU3MBI.

34.3anumurte Gpopmyity o0bemMa KOHyca.

35.3anmummute Gopmyiry oObemMa MIITHHAPA.

36.3amummTe Gopmyiry o0beMa MUPaMU/IBL.

37.3anumure Gpopmyity o0bema mapa.

38.3anummre Gopmyiry mroniaau chepsi.

39.3anummte dopmyay oObeMa yCEUCHHON MHPAMUJIBI.

40.3anumute popMyiry o0beMa yCEUeHHOTO KOHYca.

41.BepHo 11, 4TO MpsiMasi ¥ HAKJIOHHAS MPU3MbI C COOTBETCTBEHHO PABHBIMU
OCHOBAHMSIMU MOTYT HMETh paBHbIE 00bEMBI?

42.BepHO 11U, YTO NMPaBUIbHAS U HEMPABWIbHASI TUPAMUJIBI C PABHBIMU
OCHOBAHMSIMU MOTYT HMETh paBHbIE 0OBEMBI?

43.MoryT 11 J1Ba HUIMHAPA C PABHBIMU 00bEMaMU UMETh HEPaBHBIE PAJNYChI?

44 MoryT 11 J1Ba 11apa ¢ paBHBIMH 00beMaMi UMETh HEPABHbBIE PATUYChI?

4.2.1.10 D1eMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOATHOCTEH

Oopaszosamenvhule pe3yibmamot, RoO1eHcaujue npogepke (I1emMeHmul):
[TP6 07, TTP6 08, TTP6 14.

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

TeopeTuyeckmue BONpocChbl:

1. [Ipomomxute omnpeaenenue: «CnydailHoe COOBITHE — 3TO...».
[IpuBenure npumep.

2. [IpuBenuTe mpuMep TOCTOBEPHOTO COOBITHSI.

3. [TpuBenuTe npuMep HEBO3MOXKHOTO COOBITHSI.

4. [Iponomxkure onpenenenue: «BeposTHOCTh CIydyailHOTO COOBITHS —
3TO. ...

3. ChopmynupyiiTe mpaBuiIo HaX0XKACHUS CI0KECHHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe mpaBuiIo YMHOXKEHUS BEPOSITHOCTEH.

7. JlaiiTe onpeiesieHue Cily4alHbIM BEJIMYUHAM.

8. Kak naiitu cpegnee apupmMeTnueckoe YMcI0OBOro psijia?

9. Kak HaiiTn Mmeauany 4ucioBoro psijaa?

10.  Kak Bbruucisiercs pazmax 4ucioBoro psaa?

11.  Moxert nu psijg yucen uMeTh 0oJiee 0THON MOJTBI?

12.  Psa, B KOTOpOM KaX/10€ TOCIIEAYIOIIEe YNCI0 MEHbIIE (MU OOJIbIIIe)
MPEbIAYIIEro, Ha3bIBACTCH. . .

13. Jns dero HyxHbl guarpammsbl, Tpaduku? Ilepeuucnure BumbI
JarpaMm.

14. IlpuBenute mnpuUMeEphl MPOSBICHUS 3aKOHa OOJIBIIMX 4YHUCEN B
IIPUPOJIHBIX SIBIICHUSX.
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15.

HpI/IBC,III/ITe IIPHUMCEPLI ITPOABJIICHUA 3aKOHA OOIBIIMX YHCEII B

O0OILIECTBEHHBIX ABICHUIX.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Yo n3yyaer cratuctuka’?

IIponomxure onpenenenue: «CoyetaHue — 310...».
IIponomxkure onpenenenue: «Pa3memienue — 31o0...».
IIponomxure onpexenenue: «llepectaHoBKM — 3TO. .. ».
[IpuBenuTe npuMep MHOKECTBA U3 PEATTBHOM KU3HU.
IIpuBenuTe npuMep onepanuy nepeceyeHuss MHOKECTB.
[IpuBenurte npumep onepanuu 0ObEIMHEHUSI MHOKECTB.
[IpuBenuTe npuMep onepanuy pa3HOCTA MHOXKECTB.
Kaxune ucxozs! Ha3pIBaOT

Packpoiite noHatus «rpad», «IepeBo», «IIUKID.
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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, ITP6 06, ITP6 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. Beraucnurs:
15%3% 4 _o 1 3 0 3 3T 3
1) —s ) —(p) +4-379; 3) VIZB+ V) : V2.
53

5 abZz 5 @b a3a?

2. Yupocruts seipaxerue: 1) V— . y/ _2 2) —1—.
c c?’ N

a3
1

2
3. Cokparuth ApoOb 4724
7a4+21

5 3 s 3
4. CpaBHUTH YHCIA \/%—) " \/(l .
9 4

_ 2 _ 2
5. Ypocruts Beipaxcenne (¥a + Vb) — (3a —"Vb) .

Bapuanr 2
1. BeruucnuTs: 5
. _1 - 2
D7Z-9+8-14272 2 l-125)73 QDG 3G,
36 32 10 18 27 27 4
3 2
2. Yrpoctuts Bepaskenne: 1) (a25)? - 5V/a; 2) Va2 - (a;t) :
3 p21
3. Cokpatuth ApoOb ab™ "
11
a2_b2_—1
—V5

4. CpaBHUTH 4KCIIa (%) n (%)
2 2

37 3 —

5. Vpocruts Beipaxenne (Va + Vb) (a3 + b3 — Vab).
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4.2.2.2 Tloka3zarejabHasi PyHKUIMS

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):

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 +272 <20 2) 3% —4.3" +3<0

3. Pemmwuts r‘pa?milxecm/m CIIoCOO0OM:
1 1

L

\2) 2
Bapuanr 2.
1. Pemute ypaBHEHUS:
( 1 \2x—8
-] =216 2) 3.9 —-10-3* +3=0
\6)
2. Pemuth HEpaBeHCTBA:
1)32”1—3”3<<% 2) 5% —4.5" —5<0
3. Pemuts rpaduaeckum crnocodbom:
2x=9—lx
3

56



4.2.2.3. Jlorapudmsbi. Jlorapupmuyeckas GyHkuusi

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):
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.

NHANBUAYAJIBHAA CAMOCTOATEJIBHAS PABOTA Ne3
«Jlorapudmuueckue ypaBuenus. JlorapupmMuyeckue ypaBHEHHS 1 HEPABEHCTBAY.

Bapuanr 1
1. Beraucnurs:
1)1g0.01; 2) 2logz 3, 3) 32log3 7,
2. [ocTpouts 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)=1log,(2x—1)
5. Pemunth HEPABEHCTBO:
1)logz(x — 1) < 2; 2) log%_)(Z —x) > —1.

Bapuanr 2

1. Beraucauts:
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 J—
3. Cpasuuts uncna: 1) logi9nlogi17;  2)log: Y3 u log, V3

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 TpUrOHOMeTpHHU. TpUTOHOMETPHUYECKHE PYHKIMH

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):

ITP6 01, TTP6 03, TTP6 05, ITP6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

NHANBUAYAJBHAA CAMOCTOSATEJIBHAS PABOTA Ne4
«OcHOBHBIE (HOPMYJITBI TPUTOHOMETPHID)

Bapuanr 1.
1. BeraucnuTs: 3
1) sing, tga, ctga, eciu cosa = —_ut< a < m;
5 2
: 1 3
2) sina, cosa, ctga, ecmitga = —_un < a < -
8 2
) 7 3
2. Beraucauts: 1) cos135°;,  2) sin150°; 3) tg_ﬂ; 4) Ctg_ﬂ
16 16
3. JlokasaTh TOXIECTBO:
1) 1 — 2sin? (E — Q) = sinaq;
: : 2
) sina+sinZa — tgcr
1+ cosa+ cos2a
Bapuanr 2.

1. BeraucianTe:

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

2) sina, cosa, tga, ecnu ctga = —3 u 37”< a < 2.
2. Beraucauts: 1) cos240°;,  2) sin225°; 3) tg7_ﬂ; 4) Ctg8_ﬂ
3 3

3. Jloka3aThb TOXKJIECTBO:

1) 3cos2a + sina — cos?a = 2cos2a;

sin5a—sin3a .
) ——— = sina.
2 cosda

NHAUBUAYAJBHAA CAMOCTOSATEJIBHAS PABOTA NeS
«Tpuronomerpudeckre ypaBHEHUS

Bapuanr 1
Pemnre ypaBHeHue:
1) 2cosx—1=0, 2) tgx—/3=0; 3) ctgdx =1, 4) sin(4x—1ﬂ|:l; 5) tg(2x+f\|:1 .
L 3) 2 L 4)
Bapuanr 2

Pemre ypaBHeHue:

J _
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1) 2sinx-1=0; 2) 3ctgx+1=0; 3) tg2x=1; 4) cos(3x+§j=%; 5) ctg(?)x—;j:l,



4.2.2.5. IlpousBoaHasi yHKIUH, 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.

NunuBuyansHas camocTositenbHas pabora Ne6
1o TeMme «IIpou3BogHas pyHKIMMI
Bapuant 1

1. HaiiTu npou3BoaHy0 GyHKIUN

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

sinx

2. HaiiTy 3HaYeHUE IPOU3BOAHON q)yHKHI/II/I (x) B TOYKE X0, ECIIH:

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

0 % T+e~

3. Haiitu 3Ha4eHus x, Mpu KOTOPBIX 3HAUEHUS MPOU3BOAHOM PYHKIUH f(X) paBHO
HYJIIO:

Dfe) =208 2% 2) f(x) =25~ 52 —20% 3) f(x) = 2

4. Hanucath ypaBHEHHE KacaTeabHON K rpaduky (yHKIIMH B TOYKE C aOCIIMCCOM
Xg, €CIU Yy = x%2 — 2x,x9 = 3.

Bapuanr 2
1. HaliT npon3BoIHY10 GyHKIUU

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

2. HaiiTu 3HaueHue HpOI/ISBOJIHOI/I HKL[I/II}CISQX) B ToggKe X0, €CIIH:
1) f(x) = ex Inx, X = =1,
sinx 4
3. HaiiTu 3HaueHus X, MpU KOTOPHIX 3HAUEHUS IPON3BOAHON (QyHKIUH f (X) paBHO
HYJIIO:

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

4. HanucaTh ypaBHEHUE KacaTelbHOU K rpaduky QYyHKIHH B TOYKE C a6cuHccon
Xg, €t y = x3 + 3x,x9 = 3.

NHIANBUIAYAJIBHASA CAMOCTOSATEJBHAS PABOTA Ne7
«HMccnenoBanue PyHKIMU C TOMOIIbIO MPOU3BOIHOM U TOCTPOEHUE €€ rpadukay.

Bapuanr 1
1. Haiitn wHTEpBajbsl BO3pacTaHWs W yOBIBAaHWS W TOUYKH DKCTPEMyMa
byHKIMU Y = 6X — 2x3.
2. Tloctpouts rpaduk byHKIUN:
)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
«Haunbomnpliee 1 HaMMEHbIIEE 3HAUCHUS (PYHKIIUN

Bapuanr 1

1) Haiitu Hanmenbinee 3HaueHne QyHkmun y = x3 — 15x2 + 19 Ha oTpeske
[5;15]

o x24+900
2) Haiitu HauMmeHbIee 3HaUeHUE QYHKIIUUA Y =

Ha oTpeske [3; 40]

3) Haiitn HanMenblee 3Hauenne GyHkun y = (x — 3)%(x — 6) — 1 Ha
orpeske [4; 6]

4) Haiitu Haubombinee 3Hauenue Gyaknun y = In(x + 9)° — 9x Ha oTpeske
[—3,5; 0]

Bapuanr 2

1) Haiitn Hau6ombinee 3Havenne Gpyukimn y = 12v/2 cosx + 12x — 3w + 9
Ha orpeske [0; ZL]

2) Haiitu HaumeHbInee 3HaueHne GyHkuun y = —4x + 2tgx + mw+ 16 Ha
T n

OTpE3Ke [— 3 i]

3) Haiitu HambombIee 3HaueHUE PyHKIMU Y = 9 cos x + 15x — 4 Ha
oTpe3ke [— 32_n ; 0]

4) Haiitu HaumeHb1Iee 3HaUeHUe QyHKIMKH y = e?* — 11e* — 1 Ha oTpe3ke
[-1;2]
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4.2.2.6. IlepBooOpa3Hasi pyHKI UM, ee IPUMEHEHUE

Oopaszosamenvhbie pe3yibmamot, noodaexcaujue npogepke (31emenmol):
[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);

2 — x
W =y 5
3) f(x) = 4x3 + 4, M(l, —4).
2. BBI‘—III/ICJ'I(I/ITB ggrerpam (3, s \
1) j cos| 2x + |dx; 2) e dx | 3) _[| _ cos10x |dx .
0 / - )
Bapuanr 2
1. dns pyskiuu f(x) HaTH epBooOpa3Hyto, rpauk KOTOPOU MTPOXOAUT Yepe3
TOUYKy M:
1) f(x) = slinx M(m, 2);
2) f(x) = M(16 9);
) flx) = 3x -2, M(2,5).
2. BBILIII/ICJEH/ITB JpTerpa: (2 e \

1) J.3s1n|K4x Fde ; 2) I(5x+8) dx 3) '“K_ Y+e —sin 3xj|dx .
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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
Haiitn mmomans Qurypsl, OrpaHWYCHHOW JHHUAMU (YEPTEK MOCTPOUTH
00s13aTENBHO):

Hy=x2+1,y=3x+1; 2)y=\/;,y=\/2—x.

4.2.2.7. IIpsiMbIe U IJIOCKOCTH B IIPOCTPAHCTBE

OopaszoeamenvHule pe3yibmamot, HOO1eHcauwjue npoeepke (INemMeHmpl):
[1P6 01, TTP6 09, ITP6 11, [TP6 12, I1PG 14.
[IPy 01, ITPy 14, TIPy 15, ITPy 16, [1Py 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOATEJIBHASA PABOTA Nell
«IIpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
Bapuanr 1
1. Hoxaxwure, uto eciu nipsimbie AB u CD ckpemuBaromuecs, To npsmsie AC u BD
TO€E CKPEIMBAOIINECS.
2. Yepe3 koHubl oTpe3ka AB u ero cepeaniHy M mnpoBeneHbI IapajuiesibHbIC
npsiMbIE, MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 u M. Haitnute
InuHy oTpe3ka MMi, eciu orpe3ok AB He mepecekaeT MJIOCKOCTh M E€CIH
AA1:5M,BB1:7M.
3. Jlokaxxkure, 4To yepe3 J00yI0 TOUKY MPSMOM B IPOCTPAHCTBE MOYKHO MTPOBECTH
MEePIECHIUKYJISIPHYIO €11 TPSIMYIO.

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? O0bICHUTE OTBET.
2. Yepe3 koHubl oTpe3ka AB u ero cepeaniHy M mnpoBeneHbI MapasuiesibHbIC
IpsIMbIE, MEPECEKAOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Ai, B1 m M. Haitnure
IIuHy oTpe3ka MMi1, eciu orpe3ok AB He mepecekaeT IJIOCKOCTh M E€CIH
AA1=11m,BB1 =16 m.
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3. Jlokaxkure, 4TO yepe3 JItoOyI0 TOUKY NPSIMOU B MPOCTPAHCTBE MOMKHO MPOBECTU
JIBE pa3IU4HbIC NEPIEHAUKYIIIPHBIE €1 MPSMBIE.

NHIANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Nel2
«Teopema o TPEX MEpHIEHAUKYISAPAX»
Bapuanr 1

3amauya Nel:
A u B — ToukH, pacnonokeHHbIe 0 OJHY CTOPOHY OT mtockoctu o, AC u BD —
NEPHEHANKYJIAPHI, TPoBeAeHHBbIE K 3ToM mmockocTh. AC =19 cm, BD =10 cm, CD
=12 cm.
Breraucnuts paccTosiHue Mex1y ToukaMu A u B.
3amaya Ne2:
B paBHoGenpennom tpeyronsuuke ABC ocnoBanue BC paBno 12 cm, 6okoBas
ctopoHa — 10 cm. 13 BepmmHbl A mipoBenieH oTpe3ok AD = 15 cwm,
neprneHauKyJsipHbIi miockoct ABC. HaiiTu pacctossHue oT Touku D 10 CTOpOHBI
BC.

Bapuanr 2

3agaua Nel:

A 1 B — ToUKH, pacnoioKeHHBIE 10 OJJHY CTOPOHY OT I1ockocTH o, AC u BD —
MEPIICHAUKYJISIPBI, POBEACHHBIE K 3TOM mockoctu. AC =27 cm, BD =15 cm, AB
= 20 cm. Beruncnuts paccrosaue mexay toukamu C u D.

3agaua Ne2:

Otpesok quHou 10 cMm nepecekaeT miocKocTh. KOHIIBI 3TOro 0Tpe3ka HaXoAsTCA
Ha PACCTOSIHUM 3 CM U 2 CM OT IUIOCKOCTH. HalTh yros Mexy 3TUM OTPE3KOM U
IIJIOCKOCTBIO.

4.2.2.8. KoopanHaThl M BEKTOPHI
Obpazoeamenvhvle pe3ynbmamaol, nooaexcauiue npogepke (Inemenmol):

[1P6 01, TIP6 09, ITP6 11, ITP6 12, ITPG 13.
[1IPy 01, ITPy 14, ITPy 15, I1Py 16, [TIPy 17, I[TPy 19.

NHIANBUAYAJIBHASA CAMOCTOSATEJBHAS PABOTA Nel3
«KoopauHatsl 1 BEKTOPBD)

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

0) KOOpAWHATHI BEKTOpa " ;
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B) KOOpAUHATHI CEpeIMHbI 0Tpe3ka AB;

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

3amaya 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 Ned
Janbt Bextopsl: & (2, — 1,0),b57(3, 1,4), (1, 1,4). Haiigurte KoopauHaTH BEKTOPA
§=13+3D —2e

2

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

0) KOOpJIMHATHI BEKTOpa “;
B) KOOpJUHATHI cepeArHbI 0Tpe3ka AB;

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

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

3agaua Ned

Hansl Bektopsr: & (— 3, 2,4),b57 (0, —=2,3),e(—1, 5,0). Haiiaure KoopauHaThI
BEKTOpa

b+ 2e.

> —>_£
p = 2a .
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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, [IPy 14, I1Py 15, ITPy 16, ITPy 18, ITPy 19

NHIANBUAYAJBHAA CAMOCTOSATEJIBHAS PABOTA Nel4
«MHOTOrpaHHUKH U TEJ1a BPAILCHUS»

Bapuanr 1
3amaua Nel
B npstmo#t TpeyroiapHOM IPU3MeE CTOPOHBI OCHOBaHuA paBHbI 10 cM, 12 cMm u 15 ¢,
a BbIcOoTa npu3Msl 13 cm. Haiinure moiaas ceueHust, MpoBEICHHOTO Yepe3 00KOBOE
pedpo ¥ MEHBIIYIO BBICOTY OCHOBAHUS.

3agaua Ne2
B npsimoM nmapauienenunene CTOpoHbl OCHOBAaHUSA 4 CM U 7 €M, yIOJl MEX1y HUMHU
30°. BokoBasi MOBEPXHOCTH paBHa 225 ¢M>. HaiiauTe mosiHyro 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
3apaua 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.

3amaua Ne2
B npsimom napasuienenunene CTOpOHbl OCHOBAHUS 6 CM U 8 CM, YTOJl MEXKIYy HUMU
45°. BokoBas oBepxHOCTh paBHa 110 cm?. Haliure IOIHYIO MOBEPXHOCT.

3agaua Ne3

Bricora nunuuapa 7 cMm, paadyc ocHoBaHus 6 cMm. Haitaute miomans cedyeHus,
MPOBEICHHOTO MapajuieIbHO OCU HWJIMHAPA HA PACCTOSIHUU 5 CM OT HEeE.
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NHANBUAYAJIIBHASA CAMOCTOSATEJIBHASA PABOTA Nel$
«O0BEM reoOMeTPHUUECKUX TEI»
Bapuanr 1
3agaua Nel:
B npaBuiibHOM TpeyroiabHON IpU3Me CTOpOHA OCHOBaHUs paBHa 18 cMm.
Haiiti 06beM pu3MBl, €CJIM €€ BbICOTa paBHa 12 cMm.

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

3agaua Ne3:
OnpenenuTs 00BEM MPSIMOYTOIHLHOTO MApaUICIICIIAIIC 1A TIO TPEM €T0
u3MepeHusam: a = 8; B =1,3; ¢ =6.

Bapuanr 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
Oobpazoeamenvnule 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. CKOJBKMMHU CcIocO0aMU MOKHO TOJApUTh 6 PA3IMYHBIX IO OKpacKe Msuei
IIECTH MaJIbIIIaM, Bpydasi KaKIOMy IO OJHOMY M4y ?
3. CKOJIbKO CYyIIECTBYET CIIOCOOOB 3aHATHh 3 OJJHOMECTHBIEC MAPThl B TIEPBOM 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 BEpOSATHOCTb TOTO, YUTO IO LEJIH NONAJET 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 1aBe wurpaibHble KOCTH. HalTU BEpPOATHOCTH COOBITHS, €CIH
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 kopuu. CTeneHHasi, NOKa3aTeJbHasl M JIOTapupmMudecKue
GyHkumu

Oopaszosamenvubie pe3yibmamot, noodaexcauwjue npogepke (31emenmol):
[1P6 01, TTP6 02, ITP6 03, I1P6 04, ITP6 05, T1P6 06, ITP6 14.
ITPy 01, ITPy 05, ITPy 06, IIPy 07, ITPy 08, ITPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne2 110 TEME:
«Crenenu u KopHu. CTeneHHas, MOKa3aTeJbHAas U JIOTapuPMHUUIECKas
GyHKIUmW»

B 3amanmsax 1 —6 ykaxkure npaBUIIbHBIA OTBET.
[Ipy BEINONHEHUY 3aJaHUN 7—9 3aIUIIUTE X0 PEIEHUS U TTOJIyYEHHBIN OTBET.

Bapuanr 1

{128
{8

1. Hainute 3Hau€HKE YMCIIOBOTO BBIPAXKEHHUS:
a) 51; 0) 4; B) 2; r) %

2 1

a? - a?
1

3
2. Vipocrtute Belpakenue: d4° -1

1
1 2 1 1
a) a?. 6) a?. B) a’-1; r) a* +1
3. Pemute 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 4uciaure 23102-:.23:
1) 81; 2)27; 3)09; 4)8.
6. Brruncnure logi, 24 — log;» 2:

1) 5: 2)2;  3)13; 4)1.
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Ilpu eévinoanenuu 3a0anuil 7—8 3anuwiume xX00 peuwieHus U NOJIYYeHHbLI

omeem.
7. Pemure ypaBHEHHE:
a)V3x—1—Vx+2=1; 6) 25+45— 5=0.
B) log »(3x +1)=3; r) logs (4—x)+loga3=1;

8. Pemnre HepaBeHCTBO:

x—7
a) VKFI5>5-%; 0) (i) > 1;
6
B) O¥ - 2.3x<7; r) logos (4x -2) < loges Bx +1).

Bapuanr 2
{128
1. Haitgure 3HaY€HKE YUCIOBOTO BBIPAKEHHUS: 2

a) 3; 0)4 ; B)2 ; F)El'
1
a*- 25

2. YnpocTuts Belpaxkenue: 4 5

1 1 1 1
a)a3; 6)06'5; B)as—S; r)a5+5.

3. Pemute ypaBHeHuUE 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. Berunciute 321°¢53:

1) 81; )27, 3)9; 4H12.
6. Beraucnure logs 15 —log; 5.

1) 5; 2)2; )13 4L

Ilpu evinonnenuu 3adanuii 7-8 3anumiume xo00 peuieHus U NOAYYeHHbLI

omeem.
7. Pemwure ypaBHEHU:

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

8. Pemwure HepaBeHcTBa: :
—
< 1;

a) Vk=3>x—5; 0) (l) <
7
B) 25% < 6:5*-5; r) logos(3x+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. Beraucioure sin 30°:

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

2. Haiinure 3Hauenue Beipakenuss  2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°:

1
1)4; 2)—4; 3)6; 4)42
3. Ynpoctute, ucnosb3ysi GopMyJibl TPUBEICHUS cos(m-a)-cos(2m-a)+cos?a:
1) 2cos?a; 2)1; 3)0; 4)2sin?a.

4. Onpenenurte 3HaK BeipaxkeHus: sinl 10°- cos 110°.

1) + 2)—.
5. Ilo 3agaHHOMY 3HAYEHUIO TPUTOHOMETPUUYECKON (PYHKIIMU, HAMIUTE
3HAYECHUE
ctg a, eciu sin 0=0,8 u < o < TI.
2

6. Pemunte ypaBHEHue:

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

(sinx + cosx)*>1 .

2
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Bapmuanr 2

1. Beruuciure cos 30°;

1) 3) V3

42
0,5; 2) I, 2

2

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

1)4; 2)—4; 3)6; 4)5
3. Ympoctute, Hcnoib3yst opMyJIbl IPUBEACHUS SIN(71—0)-cos(Z—a)+cos?aL:
2
1) 2cos?a; 2)1; 3)0; 4)2sin’a.

4. Onpenenure 3HaK BoipaxeHus: sin100°- cos 100°.

) + 2) —.

5. Ilo 3a7aHHOMY 3HaYEHUIO TPUTOHOMETPUYECKON (PYHKINU, HAMIUTE 3HAYCHHE

tg a, eciu cos o= 0,8 1/1712 < o<

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

(cosx - sinx)’>>Y2 .
2

4.2.4.3. IlpousBoaHasi pyHKUMH, €€ IPUMEHEHHE.
IlepBooOpa3Has pyHKIIUM, ee IPUMEHECHUE

Oopazosamenvhule pe3yivmamot, nod1eHcaujue npogepke (I1emMeHmul):
[1P6 01, ITP6 04, I1P6 06, ITPG 14.
[1Py 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19.

KOHTPOJIBHASA PABOTA Ne4 110 TEME:
«ITpousBoaHasi u nepBoodpasHas QyHKIHN»

B 3aganusx 1-5 ykaxkute npaBUIbHBIN OTBET.
[Ipu BeIMOJIHEHUY 3aJlaHki 6-9 3anUIIUTE X0/ PEIICHUS U MOTYyUYCHHBI OTBET.
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Bapuanr 1
1. Haiinute £/ (4), ecu f(x) = 4x-5.
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)3 2)2; 3)-1 4) 4.

2. YpaBHeHue KacaTelbHON K rpaduky GyHKIUM y =X + 4 B TOUKe ¢ adcuuccoi

Xo=-3 UMEET BUJI:
1) y=7x+13; 2) y=Tx+15; 3) y=—Tx+15; 4) y=—"Tx+13.
3. Ykaxute QyHKIHUIO, 1711 KoTopoit F (x) = 4sin X - X ABsIeTCS
NepBOOOPa3HOM:
a) f(x) =4sinx —1; B) f (x) =4cosx — 1;
0) f(x) =4sinx — 2x; r) f (x) =4cosx — 2x.

20
4. Beraucnure /-1

a) 1/7, 0)2/7;  B)2/6.

5. Teno ABMKETCS TO MPSAMOM TakK, YTO PACCTOSHUE S (B METPAx) OT HETrO J10
TOUYKH B 3TOH TPsSMOIl M3MEHSETCS 10 3aKOHY S(£)=3¢? —12¢+7 (¢ — Bpems
JBUKEHUSA B CEKyH1ax). Yepe3 CKOIbKO CEKyH]I MOCJe Havasa ABKCHUS

MTHOBEHHAsi CKOPOCTh Tejia OyZieT paBHa 72 M/C:
1) 16; 2)15; 3) 14; 4) 13.

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

7. Haiimute HauMeHbInee 3HaueHne QyHKIMU y =X — 75X +5 Ha otpeske[0; 6]

8. Haiinure muomans purypsl, orpanudeHHON rpadukoM QyHKIIMH
y=(x+1)?, npsMbiMu Xx= 2 1 x= 1, u ocpro OX.

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

Bapuanr 2
1. Haiigute £/ (16), ecm f(x) = 8x-3.
1)3; 2)2 3)-1; 4) 1.
2. YpaBHEHHE KacaTeIbHON K rpaduKy QyHKIUH Y = % B TOUKE ¢ a0CLICCOl
X
Xo=-3 HMeeT BUL: 1) 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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2

4. BeraucnuTe UHTETpalt: {1 x2dx:
a) 4, 0) 0; B) &
3

5. Tenmo nBMXeTCA 10 NPSAMOM TaK, YTO PACCTOSHUE OT HAYAIBHOU TOYKH
U3MCHSCTCS 110 3aKOHY S(f)=¢+0,4t> —6 (M), TAC ¢ — BpeMs JIBHIKCHHUS B

cexkyHaax. Halimure ckopocth Tena uepe3 10cekyH mocie Havyana
JIBUKCHHUS:

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

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

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

8. Haiinute miomans Gurypsel, orpaHndeHHOM rpadukoM GyHKIUN
y=(x+2)?, npsmbiMu Xx= —3 1 x= 0, u ocbro OX.

9. Uccnenyiire pynkuuio y = x* — 3x* +12 u mocrpoiite eé rpadux.

4.2.4.4. IlpsiMble U IJIOCKOCTH B MPOCTPAHCTRE.
Koopannarel 1 BeKTOpBHI.

OobpazosamenvHble pe3yibmantvl, noodexcaujue nposepke (J1emeHnbl):

[1P6 01, ITP6 09, ITP6 11, ITPG 12, I1POC 13, I1P6 14.
[1Py 01, ITPy 14, IIPy 15, ITPy 16, ITP6 17, [1Py 18, ITPy 19.

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

B 3aganusax 14 ykaxurte MpaBUIbHBIN OTBET.
[Ipu BBINOJIHEHWH 3aJaHUN 5—7 3aMUIIUTE X0 PEIICHUS YU TOJTYUYEHHbIN OTBET.

Bapuanr 1
1. Ecid IJIOCKOCTH MPOXOANT Yepe3 NMPSIMYI0, NapaJlieJIbHYI0 APYyrou

IIJIOCKOCTH, H ITEPECEKACT ITY IVIOCKOCTDb, TO JIMHUSA IIECPECCUCHUA IJIOCKOCTEN
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A)mapanienbHa JaHHON TIPSMOM;

b) ckpemuBaeTcs ¢ TaHHOU MIPSMOM
B) He mapaienpHa 1aHHON NPAMON;
') napayinenbHa TaHHOM MIIOCKOCTH.

2. Eciiu npsiMas ..., TO 3Ta NpsAMas NepPHeHANKY/JIsAPHA JAHHON IVIOCKOCTH.
A) neprieHIUKyJsipHa K101 U3 IBYX CKPEIIMBAIOIINXCS NPAMBIX;

b) nepnenaukynsipHa Kaxxa01 U3 ABYX MEPECEKAIOIINXCS MPSIMBIX, JIEKAIIUX B
3TOM IIJIOCKOCTH;

B) He neprnieHIuKysipHa KaXI01 U3 2 MEePECeKAOIIMNXCS MPSAMBIX, JIEKAIUX B
ATOM MJIOCKOCTH;

') nepneHauKyJIIpHa KaXA0W MPSAMOi, JIeXKallel B 3TOM MIIOCKOCTH.

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 Touka B(3;-4;6). Haiiaure paccrosinue Mexay
3THMH TOYKAMM:

a) 3\/§; 0) 4\/5; B) 6; r) 3.

5. KoHupl otpeska AB He nepecekaroiiero miocKoCTh, yAaJIEHbI OT HEE Ha
paccrossanu 7,4 M u 2,6 M. Hanngure paccrostaue ot cepennnsl M otpeska AB 1o
ATOM IIOCKOCTH.

6. 113 TOukH, OTCTOAILIEH OT INIOCKOCTH HAa PacCCTOSIHUU 4, TPOBEIEHBI 1BE
HAKJIOHHBIE K TUIOCKOCTH IO/ YIJIOM 459, HaiinuTe MIMHBI HAKIOHHBIX.

7. CocTaBbTE ypaBHEHHE IUIOCKOCTH, MPOXOIAIIEH YEPE3 TOUKY A H
nepreHuKysipaon npsimoit AB, eciu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
1.Ecan npsaMas napajieibHA KAaKOU-J1U00 NPAMOM, ... , TO JaHHbIE IPSAMAs U
IUVIOCKOCTh MAPaJJIeIbHBbI.
A) He nexallieil B II0CKOCTH;
b) nexareit B mIOCKOCTH;
B) He nmpuHamexariei miocKoCTH;
') mpuHaasiexamnieil miocKOCTH.

2. Ecau oHa M3 IBYX NapajlieibHbIX MPSIMbIX NePHEeHIUKYISIPHA IJI0CKOCTH,
TO ...

A) Apyrasi He IepIEeHANKYISIPHA 3TOU MJIOCKOCTH;

b) npyrast napajuienbHa 3TOM MIIOCKOCTH;

B) npyrast He nepecekaer 3Ty MIOCKOCTb;
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') u npyras nepneHANKYJIsIpHa STOU MJIOCKOCTH.

3. Touka M — cepeauna orpeska AB. Haliaure koopaunaTel Touku M,
ecau 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. lanbl Touka A(3; —1;0) 1 Touka B(2;4;1). HaiiguTe paccTosiHue MexKIY
3TUMH TOYKAMMU:

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

5. Touka A JIeKUT B INIOCKOCTH, TOUka B Ha paccTossauu 12,5 cm ot 3T0M
mIocKocTu. Haiinure paccrosHue oT cepeauubl oTpe3ka AB 10 MIOCKOCTH.

6. 113 TOUKH, OTCTOSALIEN OT IJIOCKOCTH HA paccTOstHUM 10, MpoBeaeHBI 1BE
HAKJIOHHBIE K IUIOCKOCTH 1o yriioM 60°. HaliauTe cyMMy JUIMH HAKIIOHHBIX.

7. CocTaBbTe ypaBHEHUE TUIOCKOCTH, MPOXOJIAIIEH uepe3 Touky B u
nepneHaukyspHoit npsamoii BC, eciu B (3; —2; 4), C (—2; 8; 19).

4.2.4.5. MHOIrOrpaHHUKH M TeJIa BpalleHUs

Oopaszosamenvhule pezyiomamot, noO1eHcaujue npogepke (I1emMeHmul):

[1P6 01, ITP6 06, ITPG 09, ITP6 10, ITP6 11, ITPG 12, ITP6 14.
[TPy 01, ITPy 12, ITPy 13, [1Py 14, ITPy 15, [TPy 16, ITPy 18, ITPy 19

KOHTPOJIBHAS PABOTA Ne6 110 TEME:
«MHOrorpaHHMKHM U TeJ1a BpallleHUusD)

B 3aganusax 1-4 ykaxurte MpaBUIbHBIN OTBET.

[Ipu BBINOJIHEHNH 3aJaHUN 5—7 3alUIIUTE X0/ PELICHUS U ITOJYyUYEHHbINA OTBET.

Bapuanr 1

1. 12 — 310 YyMCIIO0...

1) BepiIMH napaieaenunena;

2) p€bep nmapauienenunena;

3) rpaHelt napajienenuneaa.
2. IMmauHAP HENb3s MOJYYUTh BPallleHHeM. ..

1) TpeyronbpHUKa BOKPYT OJJHOM U3 CTOPOH;

2) KBaJpaTa BOKPYT OJHON U3 CTOPOH,;

3) npsAMOYTOJIbHHKA BOKPYT OJTHOM U3 CTOPOH.
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3. [lepnenauKy.Jasip, ONyIIEeHHbIH U3 BEPIIUHBI MUPAMHU/IbI HA MJIOCKOCTH
OCHOBAaHMHS, HA3HIBAETCSI:
1) MenuaHoM; 2) ocelo;  3) AMaroHajblo; 4) BBICOTOH.

4. BoKk0BO# MOBEPXHOCTHIO HWJIHHAPA BbICOTOM H u JuaMmeTpoM OCHOBaHUA d

siBJIsieTcs KBajapart. Toraa BepHo, 4To...
1)d=H; 2) H = nd; 3)nH =d.

5. OcHoBaHKeE NUpaMuUbl — NPSIMOYTOJIBHUK CO cTOpoHaMH 4 cMm 1 6 cm. Kaxnoe
00KOBOE peOpO MUpaMuIbl paBHO 5 cM. BeIUMCINTE BHICOTY MUPAMHU/IBI.

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

7. Inametp mapa 12cm. Haliaure miomanas NOBEPXHOCTH HIApa.

Bapuanr 2
1. 8 — 310 4MCIIO...
1) BepuIH napaienenunena;
2) pébep napasuieNenunena;

3) rpaHel napajienenuneaa.

2. HnauHAp MOXKHO MOJYYUTh BPAILIEHUEM. ..
1) Tpaneunu BOKpYr OJTHOTO U3 OCHOBAHMIA
2) pom0a BOKpYT OJTHOM U3 AMArOHAJIEH;

3) npsAMOYTOJIbHHKA BOKPYT OJJHOM U3 CTOPOH.

3. BoicoTa 00K0BO# I'PaHH NPABUJIBLHON NUPaMH/IbI, IPOBEACHHAS U3 ee
BEPILINHBI, HA3bIBACTCH:
1) menuanoit; 2) anodgemoit; 3) meprneHauKyJsspoM; 4) OUCCEKTPUCOM.

4. BokoBOI MOBEPXHOCTHIO HIWIKHAPA ¢ BbIcOTOM H 1 paanycoM ocHOBaHus R
sBJsieTcd kBaapar. Toraa BepHo, 4To...
H R
— =2m; — =27
1) R 2) H 3) H =2R.

5. OcHOBaHWE NMUpPaMUIBbI IPSMOYTOJIBHHK, Y KOTOPOT'O CTOPOHBI 8 CM U 6 CM.
BricoTa nmupaMuibl IPOXOAUT YEPE3 TOUKY NEPECECUEHUS JUATOHAJIEN, OHA pPaBHA
12 cm. Haiigure 6okoBOE peOpo nmupaMubl.
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6. ITnomaas MOBEpXHOCTH  Inapa pasHa 36 cm?. Haiiure 066EM 1mapa.

7. O6pa3yromias koHyca 10cm, a BeicoTa 8cM. Haliaute 60KOBYIO TOBEPXHOCTb.

4.2.4.6. JaeMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTE

Oopa3zoeamenvHble pe3yibmamul, ROOIEHCAUUE NPOBEPKe (INEMEHMbL):
[1P6 07, T1P6 08, ITP6 14.

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

KOHTPOJIBHAA PABOTA Ne7 110 TEME:
«JIEeMEHTBI TEOPHHU BEPOATHOCTEH M MATEMATHYECKOM CTATHCTHKN»

B 3amanusax 1-4 ykaxuTe NpaBUIIbHBIN OTBET.
[Ipu BBITIOJIHEHNUH 3aJaHUM S—7 3aUIINATE X0/ PEIUICHUS U TTOJTy4YEHHBIN OTBET.

Bapuanr 1
1. Berauciure ST :
31441
a) 7i; 0) 172; B) 4,6; r) 14.
2 .Breraucnure Ps:
a) 16; 0) 12; B) 46; r) 24.
46
3. Brrauciure 5
10
a) 8 ; 0) 24, B) 4; r) 2,
3
4. Berunciaure €% ~Cx:
a) 27, 0) 18; B) 26; r) 24.

5. B rpymne 32 crygeHta. CKOJNBKMMH CHOCOOAMHU MOKHO CPOPMHUPOBATH
KOMaHAy 13 4 4eIoBeK I y4acTusl B MAaTEMAaTHUECKON oluMIuaze?

6. Ha sk3ameHe 1o MaTeMaTHuKe I yCUIEHUS! KOHTPOJIA TPYIITY U3 35 CTYJEHTOB
paccagunu B Tpu ayautopuu. B nepByto nocaawnm 10 denosek, BO BTOpyro — 12,
B TPETHIO — OCTaJIbHbIX. KakoBa BEpOATHOCTH TOT0, UTO JIBA CTyACHTA TOBAPHUIIA
OKa)KyTCsl B OHOM ayIUTOpUn?

7. VI3 mapTuu u3Aenuil TopapoBe OTOMpaeT U3ACNIMs BBICIIEro copTa.
BepoATHOCTB TOro, 4TO Hay1ady B35TOE U3JEIUE, OKAXKETCS BBICILIETO COPTa
paBHa 0,8. Haiinute BEpOSTHOCTb TOTO, YTO U3 TPEX MPOBEPEHHBIX U3CTUN
TOJIBKO J[BA BBICILIETO COPTA.
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Bapuanr 2

1. Berancimre M:
41+5!
a) 53; 0)7; B)3,8; 1) 124.
6
2. Beruncinnre Ps:
a) 15; 0) 120; B) 25; r) 20.
4

3. Beruucnure

a) 10; 0) 17; B) 4; r) 14.

4. Beruucnure Ci, —Cj, :

a) 20; 6) 17; B)42;  1)24.

5. CKOJIbKUMH cIOCO0aMU U3 25 CTYIEHTOB IPYNIbl MOKHO BBIOPATH YETHIPEX JJIS

y4acTus B IPA3gHUYHOM KOHLEepTEe?

6. 25 BBIMYCKHUKOB CEIbCKOXO3SMCTBEHHOTO MHCTUTYTa HampaBWIM pabOTaTh B
Tpu cena. B XaneneeBky nonanao 7 MOJOABIX CHEHHAIUCTOB, B Xa4aypOBKY —
12, B Kpacnsie Orypelinbl — octanbHble. KakoBa BEpOSTHOCTb TOTO, UTO TPHU

JIpyra OyayT cesiTh pa3yMHOE, 100poe, BEYHOE B OJTHOM celie?

7. OTnen TeXHU4ecKoro KoHTpousis tunorpaduu «DaBoput» MPOBEPUIT KHUKHYIO
MPOYKIMIO HAa Hanmuuue Opaka. BeposTHOCTh TOTO, YTO KHUra HE OpakoBaHHas
paBHa 0,9. HaiiTu BEepOATHOCTH TOTO, YTO U3 ABYX MPOBEPEHHBIX KHUT TOJBKO

oJiHa OpakoBaHHas.
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4.2.5. Mesxcoucyunaunapusle 3a0aHus ¢ y4yemom npPoPeccuoHaIbHOl

HanpaejleHHocmu

Pa3zgen/Tema

BapI/IaHTbI MEKINCHUIIMHAPHBIX 3aJaHuH

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

3aganue 1. V3 3epeH MIICHULIBI IPOU3BOJAT MOJATABCKYIO KPYITY,
16

Macca KOTOPOii COCTABJIAET 25 MACChl 3€PHA IIIEHUIIBL,  OCTAILHOE
COCTaBJISIOT KOPMOBBIE OTXOAbl. CKOJBKO MOXHO IMOJIYYUTh
MOJTABCKOM KPYyIHbl U KOPMOBBIX OTXO0A0B M3 500 1EHTHEpOB
MIIEHUIBI.

3ananue 2. 3aNI0JIHUTH CUET-PaKTypy:

OT NMPOU3BOJUTENSI B PECTOpaH

OTIYIIEHO MacJio cIMBoYHOE 38 Kr 110 1ieHe 256 py0 3a 1 kr;
MyKa NIIeHnYHas 2 Maccel macia 1o 1eHe 80 py6 3a 1 kr.

3apanue 3. OnpenenuTs IPOLUEHT NOTEPU MPU TEIIOBOM
00paboTKe MPOIyKTOB, €CIIM Macca oy dadprkaTa cocTaBmiia
3600r, BBIXO4 TOTOBOTO U3ACINS COCTaBisAeT 22321

3aganue 4. [Lnomaas 3emMenb KPECThIHCKOTO X034HCTBa,
OTBCACHHAA ITOJA MOCAAKY 3JIAKOBBIX U UHBIX KYJIBTYP, COCTABJIACT
24 ra. BeigeneHHas TEppUTOPUS paclpe/ieicHa MEKIY HUMH B
oTHoleHUH 5:3. CKOJIBKO TeKTapOB 3aHUMAIOT 3EMIIH,
OTBEJICHHBIC IO/ 3TAKOBBIC KYJIbTYPhI?

3aganue 5: Ha npurotosnenue 3,5 kr pxkaHoro xjieba Tpedyercs
2,5 xr myku. Ckoipko xjeba MOXKHO ucreuyb u3 17,5 T pikaHoi
MYKH.

3aganue 6: Ha usrorosnenue 8 kr tecta Jyuist Topra Tpedyercst 750
I caxapHoro necka. CKOJIbKO caxapHOro necka norpedyercs s 5
KT TaKoro tecra’?

3aganue 7: Kakoe konmu4yecTBO BOJBI HYXKHO J00aBUTH B 1 JTUTP
9%-HOT0 pacTBOpa YKCyca, YTOObI MOJy4uTh 3 % - HBIM pacTBOP?

Paznen 2. Crenenu u
kopHu. CreneHHas,
NnoKa3arejbHas U
Jorapupmuyeckast

(pyHkumu.

3aganue 1. 3aBUCHMOCTb COJIEPKAHUS ChIPOM KIIEHKOBUHBI B MyKe
oT KOJIMUECTBA 0enKoB
omuceiBaetcs  popmynon  y=x+2,8. CojmepxkaHue  ChIpOi
KJIEHKOBHHBI B MyK€ B pe3yJibTaTe yObIBAaeT WJIM BO3pacTaer?

3aganme 2. 3aBUCMMOCTh KadyecTBa TecTa OT YIJIEBOJOB
onuchiBaeTcs Gopmyoit y=0,6x> . HazoBute GyHKIHIO, 33aHHYIO
aTOM (hopMyIOi U €€ CBOICTBA.

3ananme 3. 3aBHCHMOCTH YyBeJWYEeHHs o00BEMa TecTta  OT
COJIep’KaHus B €ro cOCTaBe APOXKel omnuckiBaeTcs Gopmynon

y = 3% HazoBute (yHKIHMIO, 3adaHHYIO 3TOW dopmyIord u eé
CBOMCTBA.

3ananue 4. KonmuuecTBO NMpoTeMHa B MYKE B 3aBHCHUMOCTH OT
BJIQXKHOCTH MYKHM onucbiBaercsi ¢popmynoit y = 0,7%. KonuuectBo
MPOTENHA B MyKe B 3aBUCUMOCTH OT BJIQYKHOCTU MyKH yOBIBaeT WM
BO3pacTaer?
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3aganme 5. B HavyanbHBII MOMEHT BpeMeHHM Obuto 8 OakTepuii,
yepe3 2 4 mociie moMenieHus: 0akTepuil B MUTATEIbHYIO Cpeay HX
yucao Bo3pocio A0 100. Yepe3 CKOJIBKO BPEMEHH C MOMEHTA
IIOMEILEHUS B MUTATEIbHYIO CPEAy CIEAYET OXKUAATh KOJIOHHIO B
500 GakTepumii?

3apanue 6. IlpumepoM ObICTPOro pasMHOXKEHUS OakTepuid
SIBJISIETCS TIPOLIECC M3TOTOBJICHUS IPOXIKEH, PU KOTOPOM 110 Mepe
UX  pocTa  IIPOU3BOJUTCS  COOTBETCTBYyIOIIas  jJo0aBKa
nepgga6a:rblBaeM0171 caxagncmﬁ Macchl, YBeJIUYeHHE M%(’JSI:I

t

JPOXKIKEH BBIPAXAeTCsl MOKa3aTeIbHOU (DYHKIMCU: m=m,
rne mo — TepBOHAaYajgbHas Macca JApPOXOKeH, ¢ — Bpems
JIpOXOKEBAHHSA B yacax, m — Macca JpOoXKeHl B mpolecce

JposxokeBaHus. Beraucaum m, eciiu mo = 10 kru t=9 4

3aganue 7. [Ipou3BOAUTENBHOCTD TPyAa paboyero B TEYEHUU JIHS
3afgaéres pynkuueit f(t)=-0,00625t>+0,05t+0,5 (men. en/u.) , rae
t — BpeMs B dYacax OT Hauana pabotrbl0<t<8. Haiitu }yHkuMI0O
Q(t), BeIpaxaromyr O00BEM MTPOAYKIUH (B  CTOMMOCTHOM
BBIPAKEHUH) U €r0 BEJIMYUHY 3a pabO4Mil 1eHb.

Paznen 4. Ilpo-
U3BO/JHASA M Tep-
BOOOpa3Hasi PyHKIMHU

3aganme 1. 3aBucuMocTh yBenuyeHuss oOBEMA TecTa OT
N00aBJICHHS B HETO CYXOr0 MOJIOKa MpejcTaBlieHa GopMyion y =
2x? — x+1. 3anumure (opMydy CKOPOCTH yBEIHYEHHs 00BEMa
TecTa.

3aganme 2. 3aBUCHMMOCTL KadecTBa TeCTa OT 4YacTOThI €r0
BLIMENIMBAHHUS ~ ONMHCHIBaeTcs  Qopmynoit  y= - 02x> +
0,4x+5.0npenenuTs NpyU KaKOM 4acTOTE BHIMEIIMBAHUS KAYECTBO
TecTa OyIeT MaKCHMAallbHBIM?

3aganue 3. 3aBUCHUMOCTB COJIEPKaHUS MOJIE3HBIX BEIIECTB B MyKe
OT pPa3MepoB YacTHUIl 3epHa BbIpaskaeTcs popmysioit y=0,8x? - 1,2x-
1,5. OnpenenuTh Npu Kakux pa3Mepax 4acTUIl 3epHa COJAep)KaHHe
IOJIE3HBIX BELIECTB B MyK€ MUHUMAaJIbHO?

3ananue 4: BeluyciauTe mWIOMAAb JHA EMKOCTH Il XpaHEHHUs
3epHa, €CJIM IIEPUMETP JIHA OTOM EMKOCTH OTPaHHUYEH JHHUAMH
y=x2-2x-2 1 y=-x’+2. Boimonuure yeprex. OTBET naiiTe B
KBaJIPaTHBIX METPAaXx.

Pa3znen S. Ilpsimblie u
MJIOCKOCTH B
NMPOCTPAHCTBE.
Koopaunarsl u
BEKTOPbI B IPO-
CTPaHCTBE.

3agaua 1. BepxHue KOHIBI ABYX BEPTHUKAIBHO CTOSIIUX CTOJIOOB,
yAAJIEHHBIX Ha paccrosiHue 3,4 M, COEQUHEHBbl MNEePeKIIaJIUHOM.
BricoTta onnoro cronba 5,8 M, a apyroro — 3,9 m. Halinute mymny
MEPEKIAIUHBI.

3agaya 2. M3 TOYKM K INIOCKOCTH IPOBEIECHBI JBE HAKJIOHHBIE.
Haiinute AnuHBI HAKJIOHHBIX, €CIM OJJHA M3 HUX Ha 26 cM Oosiblie
JpyToH, a MPOEKIMH HAKJIOHHBIX paBHBI 12 cm 1 40 cM.

Pa3pen 6. Muo-
rOrPaHHMKM M TeJIa
BpAallleHUs

3ananue 1. PesepByap mns Boawl mMmeer (HoOpMy ITWIMHAPA, €T
BbicoTa 50 cM. Kakoli y Hero AomkeH ObITh JuaMeTp OCHOBAHUS,
9TO0BI B HEM moMecTHIIOCh 40 11 BOAbI?
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3ananme 2. Cenoxpanuwiuiie umeer popmy napamienenunena. Ero
BbICOTA 4M, niuHa 8M, mupuHa SM. Kakolr 00bEM TIpeccOBaHHOTO
CeHa B HEro BOUIET?

3ananue 3. B uunuHApUYECKOM OWOHE YPOBEHBb IKHUIKOCTH
nocturaer 16 cMm. Ha kakoif BeicoTe OyneT HaXOOUTHCS YPOBEHb
KUJKOCTH, €CIU €€ TIEPeSIUTh BO BTOPOU IIMJIMHAPUYECKUN OUJIOH,
IMaMeTp OCHOBaHHMS KOTOpOro B 2 pasa Oousblle auameTpa
ocHOBaHus nepBoro? OTBET BbIPA3UTE B CM.

3ananue 4. KakoBa nomkHa OBITH BBICOTA IMJIMHIPHYECKOM
KacTpIONM C JHaMeTpoM JAHa 25 cM, 4YTOOBl B HEW MOIJO
MTOMECTUTHCS 7,5 J1 )KUAKOCTH (BO3bMUTE T.=3)?

3apnanue S. Kacrtpronsa, odopmieHHas MO HWHAWMBUIYAILHOMY
3aka3zy, uMeeT ¢opMy mmiauHApa. Bwicota KacTtpromm 35 cwm,
nuametrp ocHoBaHus 20 cM. PaccuumtaiiTe BMECTUMOCTH JaHHOU
nocyzsl (Bo3pMuTte .=3).

3anaua 6: bouka umeet dpopmy murHApa. Beicota 60uku 35 cM,
nuametp ocHoBaHUS 20 cM. CKOIBKO BOJBI MOXKHO BMECTUTH B
004Ky, YTOOBI 3aMIOJIHUTH €€ IMOJTHOCTHIO (BO3bMUTE T = 3)?

Pa3ngen 7. JiieMeHTBI
TEOPUH
BEPOSATHOCTEH U
MaTeMaTH4eCKOH
CTATUCTUKH

3amanme 1. Cremraxx ocHalleH HOATBIO IOJKaMH. CKOJIBKHMH
Croco0amM# MOKHO Pa3MECTUTh 5 BHIOB XJI€O0OYIIOUHBIX U3EIUit
Ha 9THUX IMOJKax, MPH YCIOBHUU, YTO HA OJHOM TOJIKE HOJIKEH
HaXOJUTHCS TOJALKO OOUH BUJ U3ACTUN?

3aganue 2. B maptuun n3 1000 macxanbHbix Kynuuer, 20 Kyanden
C LlyKaTaMH, OCTaJIbHBIE C U3I0MOM. KakoBa BEpOSITHOCTB TOTO, UTO
B35IThIE C MEPBOTO0 pa3a 20 KyJauuel OKaxKyTcs C IlyKaTaMu?

3agaua 3: [lpu Bbimeukn xyieba MPOU3BOJAUTCS KOHTPOJIBHOE
B3BEIIMBAHKE CBEXKeW OyxaHku. MI3BecTHO, UTO BEPOSATHOCTH TOTO,
4YTO Macca okaxercst MeHble 810 r, paBHa 0,96. BeposiTHOCTB TOTO,
yTO Macca okaxkercs Oompme 790 1, paBHa 0,85. Haiimure
BEPOSTHOCTh TOTO, 4TO Macca OyxaHku Oosbiie 790 r, HO MEHbIIIE
810 .

Zananme 4: Ha MexayHapoaHyro Hay4YHO-TPAKTHYECKYIO
koHpepenimio "Hayunsle wuccnenoBanus 2023" mnpuexamu 2
yueHbIx u3 I'epmanun, 3 u3 Cep6uu u 7 u3 llseitnapun. Kaxapii
U3 HUX JieJIaeT Ha KOoH(pepeHuHn oauH noknaa. [lopsaok nokinanoB
ompenenseTcss xkepeObEBKo. HaliauTe BEpOSTHOCTH TOTO, UYTO
MSATBIM OKaXKeTcs A0KJa yueHoro u3 Cepouu.
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4.3. DoHJ TeCTOBBIX 3aJaHNH
Ha BoinonHeHue tecta gaercs 1 akanemudeckuii yac (45 munyTt), B Tecte 30
BOITPOCOB.

4.3.1. Crenenu u kopHu. CTeneHHass PyHKIUSA
Tect

1. YkaxuTe npomMexyToK, KOTOPOMY NpUHaanexaT BCe KOPHU ypaBHeHUs

vi—2x+x=1

o (=2:2]

o (-4;-3)

o (—3;—2]
[0;2]

V7 —6x2Nny=x

2. YkaxuTe abcumccbl o61mMX Touek rpadpukoB yHKUmMA 5 —
-1

o -1:1
1
0
3. Mycte X0 - kopenb ypasHenns Y6 — 4 —X* —4 = X Hajinyre 3%o + 1
o -2
o -14
o 7
o 16
4. Haitgute cyMMy KOpHel ypaBHeHUA VxZ+3 - Vax =0
o 2
o -2
o 1
o 4

5. Ykaxute npomexyTok, KOTOpOMYy NpUHaanexaT Bce KOPHU ypaBHEeHUS

x—1=+yx+11

[3;6]
[-2;5)

o (0:4)



© O O e

®

O O O

10.

o O

11.

. Hangute cymmy abcuymcc obwmnx Tovek rpacpmkoB pyHKLMN

(-4;-1)

_ A _~2 _
YkaxuTte abcumccbl o6LmMx Touek rpacpukoB pyHKLUN y=v4-x*ny=x
\-'E
-

HanguTte cymmy abeumcc obwmx Touek rpadmkos dyrkuminf X = V13x 4,

f(x) = Vx% + 22

13
-13
11
2

YKaXuTe NpoMexyToK, KOTOPpOMY NMpuUHagnexaTt Bce KOPHU ypaBHeHUA
Vv3x+7-3=xXx

(-7;-1,5)

(—2.1;-1]

[0; 3]

(2;8)

y =V3xZ -2

"
y=2x-1

Ykaxute MPOMEXYTOK, KOTOPOMY NpUHaaneXxart BCce Hynu (byHKLIMVI

f(x)=v3 —2x%2—x

(=21]

(-2;0]

(1;+)

|-1;0]

V6 — SXZM

HanguTe abcumccbl o6wmx Touek rpacpukoB pyHKLUN f(x) =
f(x) =x
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[ ]
=

o 0

o -1

o 2

12.  YkaxuTe cymmy abcumce oBLmX Touek rpadmkos dyHkummn ¥ — VX7 164
y =+—-20x

e 20

o -16

o -20

o -4

13. YKaxuTe npomeXyToK, KOTOPOMY NpuHaanexar Bce Hynu (OyHKLUN

f(x)=+3x+4+7—x-3.

o (=%-1]
@) (0:1]
o |-2:0]

o [z4]

14. Ykaxute MPOMEXYTOK, KOTOPOMY NMpuUHaanexart BCe KOPpHU ypaBHeHUsA

V—-58x—-1=1—-Xx

o (—3;-1]
(—2;1]

@) (156)
(—=5,-1)

@)

15. YkaxuTe npomexyTok, KOTOPOMY NPUHaAnexaT Bce Hynu pyHKUUn
fx)=/3x+1)-1—-x.

[(-1;2)
o (=3;0]
o (—2;2]
[0;5)

O

16. YkaxuTte NMPOMEXYTOK, KOTOPOMY NMpuHaanexart BCe KOPHU ypaBHeHUA

V15 —7x=3 — X

o) [._?.'-1]
o [-572]

e} (_6: 1)
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V4 +2x —x2=x— 2.

17. nMyctb ¥0 - nonoxuTenbHbIN KOPEHb YPaBHEHUS
Haingute 3%o0 +1

1

-8

10

-2

o O O O

HeT NonoXunTenbHbIX KOPHEWH

18. Myctb X0 - kopeHb ypaBHeHust V8 — 6X —X? =X + 6. Hapgure 3 — Xo

e 5
o 10
o 1
o -4

19. Ykaxute npomexyToK, KOTOPOMY NPUHaAnexaT BCe KOPHU ypaBHEHUSA
Vv3x+7=x+3

[1;3)

(—3;-1]

[—1;2]

(=2;-1)

20. Haingute cpegHee apucmeTMYECKOe KOPHEN ypaBHEHUs!
V8 —3x—V3x24+2x=0

5

° 6
1
0,5
_t

o 3

21. Hawnaute cpeaHee apudmeTUYecKoe KOpHEN ypaBHEHUS
VX2 +3x+7=vi-2x _1
5

o V6
e 25
o \E
o -5

22. HanauTe cpeaHee apudmeTUYecKoe KOpHen ypaBHeHns V7 — X = V5x% +x
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HeT KopHen
23. Haiigute nponsseneHne KopHeit ypaBHeHus: v —T2-TTx=—x.

e 72

24. Pemure ypasuenne V 0 T 9% = X Eequ ypasnenne nmeer Goiee 0/1HOr0 KOPHSI, B
OTBeTe 3aNMMIINTe MeHbIINii N3 KOPHeii.

® 6

25. CKonbKo KOpHeN MMeeT ypaBHeHue x—1+x=3
® OoauH

o JABa

O HET KOpHEeM

Vox+1=3x+1

26. PewwuTe ypaBHeHue

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

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

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

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

O OAVH

O /ABa

® HeT KOpHeWn

(x?—9)Vx—5x2+4=0

30. PewwuTe ypaBHeHUe
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o -3;1

o 4;1

e 3:1:4

31. Pewwntb ypaBHeHune: Vx%+ 125 =5

o 1

o 300
e 0
o 125

32. HaitauTe KopeHb ypaBHenusi: VX +1=x — 5

e 8

33. 3anuwuTe HaUMeHLLWNI KOPeHb ypaBHeHns: V3X —2+x=4

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

35. Pewnute ypasHenue: V=27 —x=11

o -148

36. Pewure ypasHenne: ¥V —H1 + 3x=7

e 30

37. Pewwre HepaBeHcTeo VX + 5 > Vox+4

4
. [
o (-0,8;1)

o (_01211]
o (0,8;1)

38. PewunTe HepaBeHCTBO Vx<x—2

(2;+0o0)

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

39. PewuTe HepaBeHCTBO VaZ-x
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(=2;0);(1;3)
(1;3)

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

o O O

40. Mpw KaKMX 3HAYEHUAX a pelueHneM HepaBeHcTBa VX +1<2-aggpgercs

npomexyTok [-1; 15)?

e -2

41. Pewwute HepaBeHcTBo VX T7 = V-1-x

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

42. Pewwure 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)
o -1;7

44. Hanaute Hanbonbluee Lenoe pelleHne HepaBeHCTBa
VxZ—3x—-18<4—x

® 6

45. Hangute KBagpaT HaMMEHbLLEro Lerioro peLeHns HepaBeHCcTBa:

Vv3xt+13=1-2x

° 4
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46. YcTaHOBMTE COOTBETCTBME MeXAy HepaBeHCTBaMM M UX 06NacTbio

1) Vx—=2+/2x+5 =3 A) [2; +oo)
2) V2x—=20+vx+15 =5 B) [10; +o)
3) (x=1WxZ+1<x%-1
B)R
x3427 2T
4) >x=3 ') (=, =3] W (0; +x)
onpegerieHnNNA:
1
2
3
4

A,

47. Hangute o6nacTb onpeaeneHus sbipaxeHus: VX — 7
x>7
X<7

x<7

o x=>7

48. HaitguTe o6nacTb onpefeneHusl BbIpaXeHUs: V5—x
o Xx>5
O X25
® x<5

o x<5

49. Haingute obnacTb onpeaeneHns PyHKLMK: T

° r=0x=-4
1
X + -
o 4
x<0,x+ 14
O

o x=0x++4
x=0
x=0x+4
1 17

50. TMpeacTaBbTe B BUAE CTeneHU BbipaXeHue 20°-20°
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17

2036

E
o 20
o 20°
o 400

" 12¢ | 12¢
51. NpeacrtaBbTe B BUAe cTeneHW BbipaXxeHue
122

O

o 123
o 1213
o 125

52. Bbluucnute (‘/%_J;g):\/g
9

3
53. Pewwute ypaBHeHue VI* —x-6 = —x  Ecnu ypaBHeHUe umeeT Gonee
OOHOrO KOPHS, TO B OTBET 3anuwInTe CyMMY BCEX €ro KOpHeN

o -2
54. Pewwute ypaBHeHnuev21x+37 =x+1. Ecnu ypaBHeHune nmeeT 6onee ogHoro
KOPHS, TO B OTBET 3anNuLInTe CYMMYy BCEX €r0 KOPHEN

® 6

T T
55. PewwuTe ypaBHeHne. ¥ VI —1-4vxr=1=0Egcny ypaBHeHue umeet 6onee
OLHOro KOPHS, TO B OTBET 3anuLLInMTe Npou3sBeaeHne BCeX ero KopHem

e 2

56. PewwuTe ypaBHeHue (e~ 9)(Y3 -2 -2} = 0. Ecnu ypaBHeHue numeeT 6onee
O[HOrO KOPHS1, TO B OTBET 3anunTe NpousBeaeHne BCex ero KopHemn

e -3
! [

x? = 2x + 3x?

57. Dns 3apaHHon doyHkumn / (¥) = HauguTe 3HaveHue f(4)

e 6

3 |

f(x)=2x;’~ - 3x - x?

58. [Onsa 3apaHHOW hyHKLMM HanguTe 3HaYeHue f(9)
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w4

l"ﬁ 27

VO3 + 5=
y . V3
59. Hawnaute 3HauyeHune BbipaxeHUs . B oTBeT 3anuwuTe
KONIMYEeCTBO HaTypasibHbIX AennuTenen nony4eHHoro Yyucna.

([ ]
=

5

4,113 3|64
2 - _ _
256 125 -
60. Bbluucnure . OTBeT 3anuwnTe B BUAE [ECATUYHON Apoou

e 0,45
I
5 156436 +4.543646 I
61. HawmauTte 3HauyeHue BbIpaxeHus ' ! . B oTBeT 3anuwuTe

CyMMY BCeX HaTypaJibHbIX aenuvteneu nosiy4eHHOro 4ucna.

[

2

62. BbiGepuTe BbipaxeHus, 6onblumne eauHULLI
1) 372, 2) V7, 3)2,78%;4) 0,999 5) 0,610

o [33.333%]

3.333%

([ ]
i
S

NS

[
w

3.333%3
o -33.333%

AN

[
w

3.333%p

63. Ecnu dbyHKuusa nmeet o6paTHyI0, TO rpadpmk o6paTHOM (PyHKUMUN
CMMMeTpUYeH rpacduky AaHHON (hYHKLIMM OTHOCUTENLHO

64. MoHoTOHHas hbyHKUMA ABNsieTCA

® ob6paTtumoin

—
e
65. Pewnute ypaBHenne V3 — X — X° = Xy ykaxute npoMexyToK, KOTOPOMY
NpuHagnexar KOPpHU ypaBHeHUs
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® (-5;7)
o (-7;0,5)

Y, —3
66. Hangute o6nacTb onpeaeneHns pyHKLUM y= V4+3x—x

(—oo; +e0)

(—o0; —1) U (4; +00)
(~oo; 1] U [4; +00)
Py [_1: 4]

67. YkaxuTe NPpoOMeXyTOK, KOTOPOMY NPUHaANEXaT KOPHWU ypaBHEHUS
VxZ —5x+ 15 =3

e (U +wm)

o (==1]

o (2;+o0)

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

[2;+0)

o (—o=;-5]
(—oo;2)
(-8;3)

® O

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

@)

o VOx—3-V2x—-1=+3x-2
x+1=+-1-x

70. HaiiguTe BbIpaxeHue, 3Ha4YEHNE KOTOPOro COOTBETCTBYET CyMMe KOpPHeii
MppaumoHankHoro ypasHenus X T4 = V28 +12x
24-4V5 4251

o WA VEWZ

(V2+V/12)?
o 7+24
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71. BbiGepeTe HeBepHble YTBEPXKACHUS. )
Crenennas QyHKIMA y = X°%, 1€ 0 - HATYPaIbHOE YHCITO, 061amaet
CIIeIYIOIMUAMH CBOHCTBAMH:

1) obnacTe ompeieeHus - 000e NeHCTBHTEIBHOE HHCIIO;

2) MHOKeCTBO 3HAUEHHI - TF000e IefiCTBHTEIEHOE THCITO;

3) ¢hyHKIHA UETHAS;

4) pyHKIHA OrpaHAYEHa CBEPXY;

5) pyHKITHA IPHHAMAaeT HAaHMeHbIee 3HadeHHe y=0 mpu x=0;

6) pymKITHA ABIgeTCA yORBaromeii Ha IpoMekyTKe X0 H Bo3pacTarone

Ha IIpoMexyTKe X<0.

® [33.333%p
-33.3339
-33.3339

o O
i

| [

2 =

3.333%
O [33.333%

[ J
i
)

AN

[}
w

3.333%

72. BblbepeTe BepHble YTBEPXKOEHUS.

Crenennas gpyuxmusa y = x**!, rje n - HaTypanabHOe UHCITO, 00IaaeT
JCTIeTYIOITHMH CBOHCTBAMH:

1) obmacTs ompeeeHns - MHOMKECTBO JAeHCTBHTETEHEIX THCEIT;

2) MHO€eCTBO 3HAYEHHI - MHOKECTRO JIEHCTRUTENBHEIX THCET

3) GyHKIHA HeUETHAL,

4) GpyHKIHA SBIgeTCs YORIBAIOIIEHH;

5) byHKIHA ABIAETCS OTPAHHIEHHOH CBEPXY.

[}
[2]

3.333%

[ ]
w
I

3.333%

[ J
i
S

CJ

3.333%
o [-33.3339
o [-33.333%

o~
AN

® nepsoe 6onblue

O O O
a
®
o
o)
o
o
4
)
T
g
E
o™

() G
74. CpaBHUTe 3HAYEHUS BbipaXeHUn ‘15 16
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75. CpaBHWTe 3HAYE€HUA BbIPAXEHUMN 4V3)7 u BV~

F50%paBHbi

50%hepBoe MeHbLe
F50%sTopoe MeHbLe

l50%sTopoe Gonblue
[50%nepsoe 6onbuue

(@]

(@]

O

3/Z2y\—5 3 /3%—5
76. CpaBHUTe 3HAYEHUA BbIpaXKEHUN (2V6)™ u (6V2)

O MNepBOE MeHblle
O paBHbI

o BTopoe 6onblie

® nepsoe 6onblue
1
77. B Kakumx KOOpAMHATHLIX YeTBEPTAX NEXUT rpacuk pyHKUUn y = |x[3

I nliv
III n 1V

O

O

I'n 1II
o IIl nII

o — II|- 2 -
78. Haitgute o6nactb onpeaenenus dyHkuum ¥ = ¥V3x° —2x—5 B orer
3anuwmnTe HaMMeHbLLee NONOoXUTeNbHOEe Liefioe YACNOo 13 obnacTtu
onpeaeneHus

e 2

5

v }' = g
79. Hamagute o6nactb onpeaeneHns PyHKUUN v17-2x Kakume n3 ymcen He
BXOAAT B 06nacTb onpeneneHnsa AaHHOM (hyHKUUN

o [50%D

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

O

4 1

16

S\F
80. Bbluucnure ** OTBeT 3anuWKTe B BUAE OECATUYHON APOOH

e 225



5—x

81. Hawnaute o6nactb onpepeneHns pyHKUUK V10x—6 Kakue U3 uncen
BXOOAT B 06nacTb onpeaeneHns 4aHHoN pyHKLmm

o 33333
. BEEE:

* [33.333%[.00
[33.333%-0,25
o [33.333%} 16
[33.333%]), 45

[33.333%D, 65

y= ‘(x—G)Z-(x+11)
82. Hawnaute obnacTb onpepeneHns pyHKUUK 3-x B otBeT

3anuwnTe Hanbonbluee Uenoe 4Yucro n3 obnacTtu onpenerneHns

O

(@]

N

83. BbiGepuTe BbIpaXEHMS, KOTOPbIE MEHbLLE eANHULIbI
1) 3,7%. 2y V2¥. 31,7355, 4)079™; 5)25'. ¢ V(0,99)5
3.333%]!

O [-33.333%)
O [-33.333%p

[ J
i

® [33.333%
-33.3339

o]

Iw
o\I"'L
U

3.333%f

[
i

84. Bbluncnute 3HaueHMe YMCNOBbLIX BbIPaXeHUN U BbiGepeTe Te, 3Ha4YeHne
KOTOPbIX PaBHO HaUMeHbLUeMYy MPOCTOMY YUCHy.

L. e
(VI3+y7)

( |’;¢,7 |7.) K}
1) WP NI Nm, ) Vag-Vag; 3) 10481

a) (V63—V28) V7 . ¢ (Vis5-V60) Vi3

[ ]
i

0% 1
-509

O
!
J

[ J
[3]
X
oY)

0
o [-50%H
-50%)5

O
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85. Bbluncnute 3HauYeHMe YMCNOBLIX BbIpaXXeHUi 1 BbiGepeTe Te, 3HaYeHUs!

KOTOPbIX PaBHbI
0%(L
-50%p

o [-50%3

@) [}
Iﬁ
™

®  50%H
o [-50%)5

86. Kakas u3 gaHHbIX pyHKLMI ABNSAETCA YEeTHON
o y=xx

o Y=3x4+2x2

o Y=E(x-1)

O y=3x%+2x-1

87. Onpepenute Ha KakoM YepTexe N3oGpaxeH rpadInuK HeYeTHON (PYHKLUYU U

1) [ v | | 2) [ U7 T T1
i H | HHH
- 1L/ N\ 1] !
- o] /1 x %l Fi
L- $—- -—4 ¢4- 4
3) _\ ATITI1 o vk 7‘
.
| 1 | ‘: I ;_
1] \ IN'ARNE ‘
| - s
| 0| X
| | \ '
| A'R I T1
YKaxute ero Homep
o 1
2
e 3
o 4
88. B kakoM NpomexyTKe NeXWUT 3HaYeHue BbipaxeHus ¥’ — 43
e} [_210)
o (18]

°* (-2;2)



o (-8;0)

89. [Oana dyHkuma f(x)=x223.1, Pacnonoxute B nopsake sBospactaHus f(-2), f(2),
f(1)

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

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

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

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

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

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

o O O O

O

90. CkonbKo pelieHun uMeeT ypaBHeHue x'°=19

(ON6)
N =
O

3 1 3[,1 10V 3
C'113:°32 m ( —) o
91. BbluncnuTe 3HaYEHNE BbIpaXXeHUN 4 3 27 Hangurte
MoOAYIMb PasHOCTU NOSYYEHHbIX 3HAYEHUI U BNULINTE B OTBET B BuAe
OEeCATUYHON apobu

e (,9375

92. Kakue U3 uncen He BXOAAT B o6nacTb onpeaeneHus yHKLmm

| K N rpr

vadx—3
! r;-' x4+2x-8
33.333%r1
-33.333%2,099

33.333%
33.333%023

33.333%D,5

O

O

O

_ “Asx—z
y - lzll.-z—,m
93. Kakue u3 uucen BxogAT B o6nactb onpeaeneHns pyHKUUM VAT

o . %e

]
w
w
w
w
w

©
S
O

[3]

3.333%|

® 33.333%
O [-33.333%F

i
)
O
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® 133.333%pR022

o [33.333%1

o [33.333%F10

(-2v3) u(-3v2)’
JE— H JE—

94. CpaBHuTe Yncna:
O nepBOE MeHblue

O paBHbI

® nepsoe 6onbLue

o BTOpoe 6onblue

(-3v8)” n (-5v3)°

95. CpasHuTe uncna:

paBHbl
nepsoe 6onbLue

® BTOpoe 6onblie

O BTOpPOE MEHbLLE

5\/ o3 i/_ 1
96. Bbluncnure 243 27

e -1

3 4
97. PacnonoxuTe 4y1cna B nopsiaKe BO3pacTaHUS: V3VZ, V5

L VRN
. V235
o V253
o VEAEAZ
. V523

98. PacnonoxuTe uncna B nopsiake BO3pacTaHUS: V17,V4,V6
o V17,2, V6

o Y17, V6, V4

o V4,17, V6

o V4,617

o V6,V Y17
o V6%17,V4

10C



7|’_

516 - 3486 + V25°

99. Bbluucnure V2
e 8

1512 3z

= 3.0

4
100. Bbluucnure Y2 V128  OrgeT 3anuwuTe B Buae AECATUYHOMN Apo6U

e 3,75

101. Bbiuncnmte \NV  * N 3/ N?7 B oTBeT 3anuwmTe KONUYECTBO

HaTypaJsibHbIX aenureneu nosny4YeHHOro 4yucna.

e 3

Ve —2vi7-Y6+2vi7— Yvi7+3-VVi7 -3

102. Bbluucnurte

o -4

103. Hawnpgure 0,254, roe a — 3HaUYeHHE BHIPAKEHHS

V6 —2v5-V6 +2V5 + /8 —v37 -8 + V37

e 1,25

3

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

o 4

105. PacnonoxuTe uncna B nopsiake y6biBaHus: V9,2,45

o) ﬁ.@,z,w"ﬁ

o VIs52

[ ] \/ga %i 2

o V5239

o 29,45

o 2,V539

106. PacnonoxuTe uncna B nopsigke y6biBanus: V3. V6,110

o V3, Ve, V10
¥6,v3,V10
V10,43,76

o V3,Y10,V6
V10,36 ,v3

O
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o V6,V10,v3

34 4
107. Bbluucnure 5V5V5%- V5

(a:0,001), roe a — pe3ynbTaT BbIYUCIIEHUA.

® 5000

108. Bbiuucnure (4-3) /19 + 83

e 13

(2++3) V7-4V3

109. Bbluucnure

e 1

110. CreneHHOM pyHKUMEN Ha3bIBaeTCcA PyHKUMA BMAa:

N
5 Y=PpX
. ¥YEP
o Y=%

111. paduk, Kokon pyHKLMN, N306paKeH Ha KapPTUHKe:

¥

"
x
N

'
~N

]
>

~N
3

(@)
~ K« <
]
>
N

]
>

‘B oTBeT 3anuwIUTE 3HaYEeHUe Bblpa>xeHuns
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112. Ykaxute HOMep pUCyHKa, Ha KOTOPOM U306paxkeH rpacdmMk HeueTHoOM

y vy

pyHKUMMN
o 2
113. Bce AONyCTUMble 3Ha4YeHUs1 NepeMeHHOWN X Ha3bIBaKTCA...
o obnacTbtlo 3Ha4YeHUN DYHKLMN

® ob6nacTbto onpegeneHnsa PyHKLUmn
OOHOTOHHOCTbI PYHKL MU
OrpaHNYEHHOCTbIO DYHKLMMK

114. Bce ponycTumble 3HaY€HUS NEPEMEHHON Y Ha3bIBaOTCA. ..

06n1acTbio 3HAYEHUN DYHKLMN
obnactblo onpegeneHns GyHKUNM
MOHOTOHHOCTbIO PYHKLMN

o O O

OrpaHNYEHHOCTbIO (PyHKLUMUM

115. OnpeaeneHne NpoMexyTKOB BO3pacTaHUA UNK YObIBaHUA (DYHKLUN
Ha3biBaeTCHA...
O6nacTbio 3HaYeHUN DYHKLNK
ObnacTbio onpeaeneHus GyHKUUU

® MOHOTOHHOCTbIO (hYHKLNN

o OrpaHnyeHHOCTbIO DYHKLNK

116. ®yHKuMA Ha3bLIBaeTCs Bo3pacTalolwen Ha HEKOTOPOM MPOMEXYTKE eCrnu:

® GosiblueMy 3HAaYEHUIO NePEMEHHOM X COOTBETCTBYET Hosbluee 3Ha4YeHNe NepeMeHHOon y
o 60/blIeMy 3HAaYEHUNIO NEPEMEHHON X COOTBETCTBYET MeHbLLee 3Ha4YeHne NepeMeHHOon y
O paBHOMY 3HA4YeHM0 NepeMeHHON X COOTBETCTBYET paBHOe 3HauYeHne NepeMeHHon y

117. OyHKuuA Ha3bIBaeTcs y6biBaloLWen Ha HEKOTOPOM NPOMEXYTKE eCriu:

@) 6onbu.|eMy 3HA4Y€HUIO I'IGDEMeHHOM X COOTBETCTBYET 6onbluee 3HaYeHne nepeMeHHoM \'
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® 6OJ'II:LLIEMy 3HAYEeHUI0 NepeMeHHON X COOTBETCTBYET MeHbLUEEe 3HAaYEeHNne NepeMeHHOn y

O PpaBHOMY 3HAYeHMUI0 NepeMeHHO X COOTBETCTBYET PaBHOE 3HAUYEHNE NMEPEMEHHON Y

118. BcraBbTe nponyuweHHoe cnoso: ®yHKuus yzf(x)'onpeneneHHaﬂ Ha

MHoXecTBe X, Ha3blBaeTcA ... HA MHOXecTBe X, ecnu cyuiecTtByeT Takoe 4Yncno

C, uTto AnA n6oro x us MHoxecTBa X BbINOJIHAETCA HEPaBEHCTBO f(z)

® OrpaHUYeHHOW CHU3Y
O OrpaHM4YEeHHOM CBepXy
O oOrpaHu4yeHHol cboky
O OrpaHM4YeHHOWm

119. BcrasbTe nponyeHHoe croso: dyHkums ¥ -¥onpepenennas Ha

-~

> ('.

MHoXecTBe X, Ha3bIBaeTCA ... Ha MHOXecTBe X, ecnu cyuiectByeT Takoe 4Yucro

C, yto ana nboro x U3 MHoxecTtBa X BbINONIHAETCSH HepaBeHCTBO

fl@) < C

O OrpaHUYeHHOM CHU3Y

® OrpaHM4YeHHON CBEpPXY
orpaHu4yeHHomn cboky

OrpaHUYeHHOM

120. BbIGepuTe BCe BO3MOXHbIE BUMAbI CTEMEHHbIX (OYHKLMI B 3aBUCUMOCTH OT

nokKasaTtend cTeneHu

® 16.667%[1okazaTesib CTEeNeHN — YeTHOE HaTypasibHOe YMUCOo
-16.667%[1okasaTenb CTeneHn — NONOXUTENbHOE KOMIMJIEKCHOE YNCO0
-16.667 %[ 1okasaTenb CTeneHn — NoONOXUTENbHOE NppauUnoHasibHOE YMC/O

® 16.667%|[1okazaTesib CTENEeHN — OTpuLaTesbHOEe YeTHOoe Lesioe Yncio

o [-16.667%|1okazaTenb cTerneHn — oTpuUaTeNbHOEe KOMMJIEKCHOE YNC0

® 16.667%|[1okazaTesib CTeNeHn — HeYeTHOoe HaTypasibHOe YUC/IO
® 16.667%|1loka3aTenb cTeneHn — oTpuuaTesnbHoe ApobHoe uncno

® 16.667%[1oka3aTesib cTeneHn — oTpuuaTesbHoe HeYeTHoe Lesioe Y1Cno

o [-16.667%|1oka3aTenb cTeneHn — oTpuuaTenbHoe nppaumoHasibHoe YMcno

® [16.667%|Toka3aTenb CTeNeHn — NosIoXuTenbHoe ApobHoe Yncno

121. BbiGepuTe U3 nepeuncrieHHbIX PyHKLUMIN yObiBaloLWme Ha NPOMEXYTKe

T — 9 :m_‘l
Y=o .9¥=% ;3)y
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[ ]
[3]
X
o)

0
-50%
o [-50%)p5

® [50%6

122. MocTaBbTe B cooTBEeTCTBUE (DYHKLMM ee rpachnk

O
!
S

— — 3 i = X —
A) 1 X ) 1 X B) f 1 X
y f
\ v4 |
\ |/
1 3 Ll
\, 4 L:; l :
. f
10 1 X |
J
[
v
AL 3 \ ]
\l
\ Lj»__
2 l. \ “ 2 ——
i N
0 1 x \
\

A

1
b

2
B

3
r

4
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123. MocTaBbTe B cooTBETCTBUE (hYHKLMM ee rpachnk

e
v /
/
7 |
5 _ —4—04/1—-.
- 1 X
—i .,
0 1 X
B
xS
8
" 1 0 1
A i} x
e 1 y=x" p=x"" =x
Ay TR g S ey, B
A
b
B
r

124. MoctaBbTe B cooTBETCTBUE (DYHKLMM ee rpachnk

y / vt
f 1k
7 ! '{ 9 “' 1 \
See— /
. - S
" 3 2 1 o] 1 \
v v
i N\, !
8 10 |
0 1 [ o]\ x
aaa T Pt ’ p— V=X
pY=X"gx=1 5 ¥Vy=-X,
A
b
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4.3.2. TlokazareabHass GQyHKIMSA

o O O

O

4% -
. PewwuTe ypaBHenune 3 = 27

X

(o) =38
PewwuTe ypaBHeHUe S

1

3

] =

(A=) ]

(—o;—1]
(—08:2]
(2;3,5)
[4;10)

PewwuTe ypaBHeHue
-2
2

1
2

0

42x . 45 — 4—3x
. YKaxuTe NMPOMEXYTOK, COﬂep)Kal.l.lMﬁ KOpeHb ypaBHeHus

10
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5. YKakuTe MPOMEXyYTOK, COACPKALLMIA KOPeHb ypaBHeHNs S
o [=3,5,0)
[0;2)
 [3,5:45]
. (5;8)
\/§X2+X: 5

6. YkaxuTe npoMexyToK, coaepXalimi Bce KOPHU ypaBHEeHUs!

(—-1;1)

o (=0 =2)
. [=22]
. [3:5]

7X2—6x -1
7. PewuTe ypaBHeHue
® (;6
o 0
o 6
o -6

— = 169
8. PewuTe ypaBHeHue (13)

-13

o 13
o -1,5
o 1,5

10x ., r—4 _ rbx
9. PewunTte ypaBHEeHMe 5 5 =5

1

2

B | =
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0, 2x2+0,6 — O, 040,8

10. HanauTte cymmy KOpHel ypaBHeHUs

0,22

0,2%-0,2% = =
0,2f

11. PewwuTe ypaBHeHMe

12. Hawnpgute cpegHee apucpmeTnUECKOE KOPHEN YpPaBHEHUSA

9x2+4x+2 — 32x

o 2
o -2
o 1,5
® -1,5

13. KakoMy NpomeskyTKy NpuHaanexuT CyMma BCexX pasnmnyHbiX KOPHEW ypaBHEeHMs
2_
19‘3& 1049 -1 0

o (=0 =10]

. (=10;0)

_[110)
[10; +0)
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X

X

14. PewwuTte ypaBHeHue 4% = 52
e 0
o 2
o -2

O HeT kopHe#

— 8x+2
15. Tpu Kaknx 3HaYeHMAX X 3HaYeHne (PYHKUMN f(X) =2,75 H
16

oonblle n He MeHble -7 ?

e

-1
2
0,5

e -05

16. TMokasaTenbHon siBNsieTCA PYHKUUNA

y = 5,6%

y=2x*+3x—4
y = x34

17. Ykaxute cbyHKUMIO, KOTOpas ABNAETCA BO3pacTaloLen

y = 5J6_2x
y = 0,67%%

. =)

18. PacnonoxuTe B nopsiake Bo3pacTaHus Yyucna

23 -2,7 oo dE V6
NG saG)  ane (Ve
8 8
(B oTBeT 3anuwmTe Homepa 6e3

HpOGGﬂOB, 06e3 3anATbIX U APYrmx AonofiHUTernibHbIX CMMBOHOB)

X

® 4132
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19. TMocTaBbTe B cooTBETCTBUE (hYHKLMM ee rpachnk

Dy=25: 2y=25+1; 3)y=04*"1: Hy=04"

1
b
2
=
3
A
4
B
20. YkaxuTe MHOXeCTBO (06nacTb) 3Ha4eHUN pyHKUMK y=3*"-3
(—0;3)
. (=3,+x)
[—3;+w)
[3; +0)

@)

21. Ykaxute abcumccy TOUYKM nepeceyeHus rpacpmkos pyHKUMIA

y=15*1yy= (%)zx_ﬁ.
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) = a* f(-2) = 16.

* U3BeCcTHO, YTO . Hangure

22. [Oana q)yHKuuﬂf(x
£(0.5)

e (0.5

e (05

23. Kakoe cBOMCTBO CTeNeHM He CyLlecTByeT

a

o aY
(aX)¥ = g*+¥

(ab)* = a*b*

— X
24. O6nacTb onpeaeneHus OyHKLUM y=a

e X-ntoboe

O X-no6oe, ¥ F U
X>0
3aTpyAHSIOCb OTBETUTDL

25. Kakue 3 cnenylowmx yTBepxxaeHnin ABNAIOTCA NoKasaTenbHbIMM

_ 2y-7"=8

) y = 6x*+2

°© y=2x+5
y=x>—=7

@)

26. YkaxuTte MPOMEXYTOK, KOTOPOMY nNpuUHaaneXxuT KOpeHb ypaBHEeHUA

(5 )"'“_2 = 125.

25

, (=4-2]
(=2;0]
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(2;4]

(0;2]

27. Kakue U3 nepeuncneHHbIX NoKasaTenbHbIX (PYHKUNIA ABNAIOTCA
yb6biBarowmmn?

y=(V2)"

.=

o y=m"
X

R y = 492

28 YcTaHOBUTE cCOOTBEeTCTBUE Mexany BuaamMmm nokKasartesibHbIX ypaBHeHMVI
} 44,1’—1 +3 .44){‘—3 _ 44.1:—2 = 60

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

—

4) 3x=5 = 7x=5

1
YpaBHeHWe, pellaeMoe C MOMOLLbIO BbIHECEHUS 06LLEr0 MHOXMUTENS 3a CKOBKY

2
YpaBHeHWe, peLuaemMoe C NOMOLLbI0 CBOWCTB CTeMNeH!

3
YpaBHeHWe, NpMBOANMOE K KBaJlpaTHOMY

4

OZHOpoAHOE NoKasaTelbHOe YpaBHeHMEe

1

X
— ({22
29. (DyHKLl,I/ISl}r ( 1”) aBnsaeTcs

® Bo3pacTarouen
o ybbiBatowwen
O nepuoanyeckomn

O YeTHoOMn

9\ X
30. OyHKuusA Y= (10) aBnsieTcs
o BospacTatowen

® Y6biBaloLWEN

o [Nepunoanyeckon

113



o HeueTHOM

31. Bbi6epeTe hyHKLMIO, KOTOPas ABASAIOTCA NOKa3aTenbLHON

y=x

O

y=(x+5)°

y =3

o Y =2x

(@]

y = 3x+5

32. BbiGepute BepHOe yTBEpXKOEHME

31,43 ~ 31,4

31.4—3 < 31,4

31.43 — 31,4

@)

33. BbiGepute BepHOe yTBEpXOEHME
0 3162 >0 317{]
0 3162 <0 317{]

0’3162 — 0,31?{]

@)

34. BbiGepute 4ncno, KOTopoe MeHbLue 1
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2,5

)
®

35. BbibepuTe uncno, kotopoe 6onbiue 1

3
1774

©)

(0,9
5 -0,8

9

36. BbiGepuTe uncno, kotopoe 6onblLue 1

3
1774

@)

(0,9)Y7
(0,9)~V7

37. Bbi6epute uncno, kotopoe 6onblue 1

3
1774

(0,9)Y7
)

38. Cpeawu npeanoxeHHbIX PyHKUMI BbiGepeTe BO3pacTaloLyto

9 X
- r=(@)

2,5
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39.

40.

41.

42.

y =(03)*
y=21*
Cpeau npeanoxeHHbIX PyHKLMNA BbiOepeTe Bo3pacTaroLyro

y=(3)

v=(%)
y =(0,3)*

Cpeav npeanoxeHHbIX (PyHKUMNA BbiGepeTe yObiBaloLLyHO

y=1(02)"~

y=(5)
7 X
y= ()

Cpeau npeanoxeHHbIX (pyHKLUUN BbibepeTe yObiBaloLWwyHo

y=(02)""
v=(m)
y=27"

x—3

HanpuTte obnacTte onpeaenelus dyHkuMmn  f(x) = —
3 -9

(—o033)
(=0;3) L(3;+0)
(—o03=2)

(—00;—2) U(—2;+00)
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1
—_x=7
43. Hangute o6nacTtb onpeaeneHns yHKLUUN y = 1—(11132

[3,5;+0)
[14;+00)
o (14;5+00)
o (-o0314]

©)

©)

44. YkaxuTe NnpoMexyToK, KOTOPOMY NMPUHAANEXKMUT KOPEHb YpaBHEHMS
3 5 . 3x+1 — 1

[—4;-2]
(=2;-1)

o [-1,0]
o (152

45. Haiaute npousBeAeHNe KOPHeil ypaBHeHUs 3° ' =243

3. 1
46. PelwwwuTe ypaBHeHue 2X-(5)x=§

o -2

I x/9YT
47. CkonbKo KOpHel MMeeT ypaBHeHue 27 ' =

ABa
OoANH

Tpu

o O O

yeTblpe

1
48. PewwuTe HepaBeHcTBO (./3) SE

o (—o0;—6]
(—0;—12]
[—6;+0)
(—0;—1,5]
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49. PewwTe HepaBeHCcTBO 81>9'™*
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(—0;0,75)

@)

o (0,75:+00)

@) (_009_0725)
o (-025:+00)

1 3x+4 1 3x+5

50. PewwuteHepaBeHCTBO () +( ) >6
5 5

(o017

° 3
2
0;1 )
o 3
(—o0;—1 E]
o 3
[£;+00)
o 3

51. Hanaute obnactb onpeaeneHns pyHKUMK £ (x) = /2" —16

o (L+00)
o (-oo-1]
o (-1
o [Li+x)
o Y= 114,
52. Hawnaute obnacTb onpeaeneHns PyHKLMM \(5) B |
[Z;+°0)
° 3
7
(—o05—_]
o 3
7
(—o0; ]
o 3
7
(—o0; )
o 3
53. YKa)Il(I/ITe NPOMEXYTOK, KOTOPOMY NPUHAANEXUT KOPEeHb YpaBHEeHUS
4):—2 — (7)1—):
2
o (4-2)
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©)

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

©)

54. Hawnaute cymmy KopHei ypaBHeHusa 49-7% —50-7* +1=0

e -2

(27
1 -
55. PewwuTe ypaBHeHMe (g)x .37 = 1125

e 15
@]
O
@]
RN 7}

56. Ckonbko KOpHei MMeeT ypaBHeHune 2 “° = 2.
O oaMH
® /Ba
O HW oagHOro

TPH

1
57. PelunTe HepaBeHCTBO (5) 5 _1<0

(0 %)
. 5
(—o0; E]
° 5

1
( s+o0)
5

[E;er)
o 5
58. PewuTe HepaBeHCTBO 49-7* <733
(=15+00)
(—o0;3)
® (_095;+OO)
(_009035)

59. PewwuTte HepaBeHCTBO 0,3%!-0,3% >07

(co0; 1]
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X

60. Hawnpgute o6nacTb onpegeneHns pyHKUMM f(x) = 2>

(—00;2) U(2;+0)

o (F032)
o (2540)
(0;2)

61. Hanaute obnactb onpegeneHns pyHkuumn y = /5" —1

1
(—o05— ]
o 3
[£;+w)
o 3
(- 1;+00)
° 3

(o0 )
3

@)

62. YkaxuTe NPOMEXyTOK, KOTOPOMY MPUHAAMEXUT KOPEHb YPaBHEeHUs!
4x+1 _22x =24

(2:4)

o [1:2]
o (O;1)
[4;6)

63. HanauTe cymmy KopHeu ypaBHeHuss 6 > =1
e 2
64. PewwuTte ypaBHeHMe 5°-2°=0,1"

e 3

1
65. CkonbKo KOpHei MMeeT ypaBHeHne 3* () =243
3
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OAuH
TPU

nBa

o O O

HW O4HOro

1

2

66. PewuTe HepaBeHCTBO 4* >

(—0;=0,5]
[0,5;+0)
o [—0,5+x)
(_009055]

4 6x-3
67. PewwuTe HepaBeHCTBO ( ) <1
11

(—0032]

[0,5;+00)
(—o0;—4]

[4;+20)

68. PewuTe HepaBeHCTBO 2* +2%2 <20

° (=o0;2]
(—0;2)

[2;+00)
(—o0;—2]

69. Hamaute o6nacTtb onpepeneHus pyHkummn f(x) = /1- 7% . 49%
o [2:0]
[0,2]

(—00;2]U[0;+00)
[-2:2]
1

70. HaiguTe obnactb onpegeneHns pyHkuMmn y = (4" - .

1% 5400)
o 3

(—o0; %]
3

@)
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o [0;+00)
(—00;0]

©)

71.  YkaxuTe npoMexyToK, KOTOPOMY MPUHAAMNEXUT KOPEHb YpaBHEHUs!

3%+2 3% 4 3% =39
[-2:0]

[2:4]

(4:9]

o (0:2)

. . 5.\,’2—2.\2—1 — 25
72. Haingute cyMMy KOpHeln ypaBHeHUsI

e 2

73. Pewnute ypaeHeHne °° 3 =3/0.81

° 3

o O

!
3
2
1

O

74. CkonbKo KOpHei MMeeT ypaBHeHue © IJ;)M _ 1

10
o pBa

® OauVH
HW OAHOIo

TPU

75. PewuTte HepaBeHCTBO 0,4*!'>0,16
[1,5;+00)
o [F0,5:40)

° (_009 1 55]
(_OO;_(),S]

@)

o

76. PewwuTe HepaBeHCTBO 3™' >27

(1,5;4)
(_OO; 1 95)

@)

o
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o (—@;—3,5)

_ 5 8
77. Pewunte HepaBeHCTBO 3*'-3*" < 3

o (—0;1)
o [1+0)
o (Foosl]
o (L)

78. W3 npuBedeHHbIX HUXe (PYHKLMI yKaXUTe NoKasaTenbHbIe

o o U

5oy = V7"

y=—

° y=

79. W3 npuBeaeHHbIX HUXe YTBEePXAeHUA BePHbIMU ABNSAIOTCA:

-50%[byHKUMA Y = @ NPUHMMAET B HEKOTOPOIi TouKe 3HaueHue 0;

O [S0%IDYHKUNS 3 = g¥ ABASETCA HEUETHOM;
®  |50%[byHKLMs y = a'nepecekaet ocb Oy B TouKe (0; 1);

o 0,
50%[byHKums ¥y =a* NPUHUMAET TO/NbKO MOIOXUTENbHbIE 3HAYEHWS.

80. Npwu kaknx 3HaYeHUAX X BbIpaXeHUn 4* 6onbe 1?

x>0
x<0
x>1

o O O

x<1

81. KopeHb ypaBHeHus J2\/3" =36 paBen
o 4
(49\)&1 (4\9

82. BblpakeHue 2a, rae a- KopeHb ypaBHeHus | | =| |, paBHo
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\16)  \7)
o 9
o 11
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83 Hanb6onblee Hernioe 3Ha4eHuUe X, yaoBrieTBopsiolliee HepaBeHCTBY
2x

107 <0,1, paBHO

o -3
o -4
o 0

o He cywectByer

84. HaumeHblee uenoe 3Ha4YeHUe X, yAOBRETBOPSAIOLWEE HEPAaBEHCTBY
27 <2 » PaBHO

e 0
-1
1

O

He cywecrtByeTt

N | =

85. HaumeHblee uenoe 3HauyeHue X, yaoBneTBOpPsOLLEE 42<8,
HepaBeHCTBY paBHO
-4
-3

e 2

o He cywecTtByeTt

86 M3 HpMBeﬂ,eHHbIX HUNxe d)yHKLI,VIﬁ yKa)KVITe nokKa3aTtelibHble:
Y

sow =15

y=_—_

o X
e

y=—_

° 3

87. 7 k] npunBegeHHbIX HNXe yTBep)KAGHMﬁ BepPHbIMU ABNAIOTCA.

KuMS
e} @pymum e 5

0
o [50%kbyHKLMs

%
® YHKLI,VIFI 3)
H
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. . . HOW;
y=a'y=a'y=a H

nepecekaet ocb Oy B Touke (0; 1);
y=a

NMPUHNUMAET TOJIbKO HEOTPpULUATENIbHbIE 3HAYEHUA.
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88. Tpwu Kaknx 3HaYeHUSIX X BbIpaXeHUn 5° meHbLe 1?
o x>0

® x<0
o x>1

o x<l1

89. KopeHb ypaBHeHus V5 V3 = 225paBeH

e 4

90. TMpousseaeHue KopHei ypaBHEeHUA 36 —4-6° —12=0 paBHO

29x> -8x 8x?—29x
91. Cymma KopHen ypaBHeHUs I(E) :|(i7\ paBHa

\4) \21)
o -37
o 37
o 1
o -1

92. Cywmma KopHei ypaBHeHUs 4° —10-2° +16=0 paBHa

93. BbipaxeHue 0,3+a, roe a - KOpeHb ypaBHeHUs /4" :?2:, paBHO

(@)

2,7

94. Hawubonblee Lenoe 3Ha4YeHUe X, yAOBNETBOPSIOLEee HepaBeHCTBY
277 <2 | paBHO

e 2
3

0
He cywectByeT

O

O

O

95. KonuuecTBO HaTypanbHbIX PELUEHNII HepaBeHCTBa o
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(0,2)* 7" > 0,04 paBHO
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o Het oTBeTa

96. YcraHoBMTe cooTBeTCTBME MexXAy rpaduKom (PyHKUUU, NOSTyYEeHHOW B

2

—_— X
pesynbTaTe npeo6pasosaHus rpacduka pyHkumm ¥ = < 1 eé aHanuTUYECKOM

3. 4.

A)y=2¥-18B)y=2""1-1
By =2 Ty =2"%+2

cdopmynomn:

1

A
2

B
3

=
4

B

97. YcTaHOBMTE COOTBETCTBME MeXAy NoKasaTerNbHbIM ypaBHEHUEM U

1) 531 =02
2) 4—=9:2%+8=124
3) 5x+1 _ 5x—1 = 24
-I-) 22x+1 - 32x+1 — 32:{ — 7 22X
5) 2*=x+12
MeTOAOM ero peLueHus.
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98.

1.

NpUBEJCHNUE K 00IIeMy OCHOBAaHHIO

BBEJICHUSI HOBOM NIEPEMEHHOM

BBIHECCHUC 06[1161"0 MHOKHUTEJII 32 CKOOKH

rpyNIMPOBKa

(YHKIHMOHATBHO -rpapuyecKuit

YcTtaHOBUTE COOTBETCTBME MeXAay rpacpmkom ¢y|-||<u,wu, nony4YeHHoOn B
|

— X
pe3ynbTaTe npeobpasoBaHusa rpadmka pyHKLUMKN y=205 meé
aHanuTuyeckon chopmynomn:

2 Y
5Av. y 2 :55
: 4
. J
.
Y esmmmees ;Qbhvv-_
X i X
TR > 3 >
54324812345 54324812345
21 2
at . o
4T "%
&1 ° .5
Ay 4 A
s 5
< 44
3 3
2 2
- X X
543249 123 45 £43240 123458
2 2
3 a1
- -
s &

6)y = 0,5/
Ny = 0,524 2

133



99. YcraHoBUTe COOTBETCTBME MeXAY NoKasaTerbHbIM ypaBHEHUEM U

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

2) 3*2_-3x =72

3) 5% — 455 =

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

5) 3X=+x+1
MeToAOM ero peLueHus
1

MpUBEICHHUE K 00IIEMY OCHOBAHHIO

BBIHCCCHUC O6IJ_[€F0 MHOJKHTEIIS 32 CKOOKH

BBEJICHUS HOBOU HepeMCHHOﬁ

rpyNIMPOBKa

(GyHKIIMOHATBHO -Tpaduyeckuii

100. HanpguTe abcumnccy ToUKM nepeceyeHUss rpaduKos PyHKLMNI

y=2*ny=8.

101. Hanmgure abcumccy ToUKM nepeceyeHns rpachukos PyHKLMMI

o 2

o
102. PewwuTte cuctemy ypaBHeHuUi 5%V = 25.
® (3;-1)
o (3;1)
o (-1;3)
o (1;3)

3% =09;

X+y

103. PewwuTte cuctemy ypasHeHuii 2 =4.
* (2;0)
o (-2;0)
o (0;2)
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(@]

(0;-2)

[x +y=-2
5

104. PewwuTe cuctemy ypaBHeHMiA 6*TY = 36
(-3;1)
(3;1)
(1;3)
(-1;3)

o O O

105. KonuuecTBo HaTypanbHbIX peLueHun

O

O

O

HepaBeHCTBa (0,2)> 7% 2 0,04 paBHO

1
2
3
HeT oTBeTa

4-10-2"+16=0

106. Cymma KopHel ypaBHeHus paBHa

(@)

(@)

(@)

4
-4
10
-10

107. YkaxuTe npoMeXxyTOK, coaepKalwnim KOpeHb ypaBHEHUSs

o O O

(0,125)* 3 = 16
(9;11)
(9;10)
(3,;5]
[0;3]

108. Ykaxute npomexyTok, cogepXawmnin KOpeHb YpaBHEHUs

(@]

109. Ykaxute npomexXyToK, coaepXaluin BCe KOPHN ypaBHEHUS

750 = 6 - 51+2%

(-1;2)
[2;3]

(—;0)

(5;6]

2

3%

=81
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(—o0;—1)

[-1,5)
[5;7)
(9;11)

O

(@]

110. YkaxuTe npomexXyToK, coaepKawmnin oTpuuaTenbHbIi KOPeHb YpaBHEHUSA

2 14 5

V3© =3
. (-251)
o (m0=7]
e} (_75_3]
L (=3;-2.6)
111. Ykaxute npomexyTok, cogepXaLimin KOpeHb ypaBHEHUSA
, (=oo—1]

(—0.8;2]
(2:35)

[4;10)
@]

4 _ 1
112. YkaxuTe NPOMEXYTOK, COAepXaLLMii KOPEHb ypaBHeHns 2. 32
o [-3.5;0)
o [0;2)
® [3.5;4.5]
o (5;8)
\}_x2+x

113. Ykaxute npomexXyToK, coaepxaluin Bce KOPHN ypaBHEHUS 5 =5
o) (—11)

(—0;—2)
o [—22]

[3;5]

@)
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114. Ykaxute npomexXyToK, coaepKawmin oTpmuaTenbHbIN KOPEHb YPaBHEHUS

\/§x2721 _ \/§16x

, (F9;-6)
o [=4-2]
° (_211 0)

[—6; —4]
O

f(x) — 37x+2 _ i

115. YkaxuTe npomexyTok, coaepxawmim Hynu pyHKUnm 81
o (-7;-3]
e [-2;0]
o (0;5)
o [6;10]

81x2+4x+2 - 92.75
116. MycTtb Y0 — HauMeHbLWKIT KOPEHb YpaBHEHUs! — .
Hangute 3Xo0 12

o 4
117 KaKomy NPOMEXYTKY NPUHaANEeXuT npounsBegeHne Bcex pa3syiniyHbIX

Z 42 1
KOpHeMn ypaBHeHus 4" - 4" = 162

o (——CX);-—{IJ
o [2;4)

(10;18)
. 10;7]

118. Hamgurte cymmy abcumcc o6wmnx Touek rpahukoB (OyHKLUI
3

f)=08"% g =(%)"

n
® 15
® 15

119. YkaxuTe npomMexyTok, coaepxawmm Hynu pyHKUUm

y = 516x+10 _ 215
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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 — HanGonbLWKIN KOpPeHb ypaBHEHUs

HainguTe 2x9 =5

e 7

121. KaKomy NMPOMEXYTKY NPUHaANeXuT npounsBegeHne Bcex pa3syiniyHbIX

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
5

£(x) = 0,971, g(0) = ()™

® -0.25

e -0,25

123. YkaxuTe npomexyTok, cogepxawmin Hynm yHKLMm
f(x) =1.718x8 _2 g9

o (-3;-1)

e [-1;0)
o [0;5]
o (9;10]

124. Nyctb X0 _ wanbonbiumit KopeHb ypaBHeHus 12 1977 = 1124, Hangure
,lx +1
30
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125. Kakomy npomexyTKy NpMHaanexuT npovsseneHne Bcex pasfnyHbIX

5—12—217—]1 — 25;
KOpHen ypaBHeHUA

{—oo; —13]

[-14:-12]
[0;12]
(15;19]

(@]

O

126. HaitouTte nponsBeaeHue abecumce o6LWMX TOUEK rpaduKoB OYHKLMIA
7

f) =147, gy =(33)

3

4

e 3

4

3
0

2

o V3

127. YxkaxuTe npomexyTok, CoaepKaLlui NosoXUTeNbHbIA KOPEeHb YPaBHEHUSA

@ =2
2

o [-1;2]
® (2.5;3.5)
o [4;6)
o [6;8]
2 11x
,_3. 1x +10 _312

128. HamguTe nponsBeaeHne KOpHen ypaBHEHUS

e 10

81-3%=—

9

129. PewwuTe ypaBHeHue

e 6
X L 2x+1 —_
130. PewwuTte ypaBHeHUHe ¥ +2-3 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. PewwuTe ypaBHeHue

133. PewuTte ypaBHeHue: 3° =243

134. Pewwute ypaBHeHue: 7* =343

135. PewwuTte ypaBHeHue: 5! +5° =150

136. Pewwute ypaBHeHue: 5 +57 =750

e 3
2=~
137. Pewwute ypaBHeHue 16
e -4
16" = -
2

138. PewwuTe ypaBHeHue:

® -0,25

139. PewwuTe ypaBHeHue

e -2

1
140. PewwuTe ypaBHeHue: (E)

e 10

3x—4.4-5x+2 =
141. Pel.uuTeypaBHeHMe:4 4T =64

e 1,125

140



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. PewwuTe ypaBHeHue: 25%=1

e 0

X_QX=DX_
145. PewwuTe ypaBHeHue 6=
e 0

2:~:+5y — 1
3
. \b* ¥ =625

146. PewwuTte cuctemy ypaBHEHUH:
o (2;3)
* (1;-3)
o (3;,-1)
o (1;,-2)
o (2;1)

17%16=172

147. Ckonbko KOpHel nmeeT gaHHOE ypaBHEHMe:
o 1

148. PewuTe HepaBeHCTBO 2 = 2.

[ER—

O

A A LY

o

b de be e

- —1

k!

@)

I
(]

149. PewuTte HepaBeHCTBO 0.5%.

-

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. Pewwute HepaBeHcTBO 2 = 2

o x=1
o x=1
o x=—1
o x=-—1

152. PewwuTe HepaBeHcTBO 2 = 2

W -
1 x

O
—_— AR
-1 x

O
UL il
-1 X

O
—W
1 X

153. PewwuTte HepaseHcTBO U: 5°=2

W -
1 x

O
—W
-1 x

O
W -~
o -1 3
—_— SR
1 X

o

LG b
1 ¥
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. PewuTe HepaBeHCTBO 2 = 2

s Sttty
o 0 1
. T
o 1
© 0 1

BRI e
° 2
A
o 3
s o
2 3
L
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. Pewute HepaBeHCTBO =4
o [—2;+00)

[2; +-e2)
° (—m;zl
o (_W; _21

164. Pewwute HepaBeHcTBo U5 = 2

o x < —1
o x=—1
o x=0
o x=0

165. Pewute HepaseHcTBo U:3 =2
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@)
@)

X
&
X

.-'|"H.

5

> —1
o
- 0

166. PewnTe HepaBeHcTBO 2 = 1

o &
o &
o X
o X
167

o X
o X
o A
o A
168

o X
o &
o X
o X
169.
o X
o &
o &
o X
170.
o &
o X
o X
o X

. PewuTte HepaBeHCTBO

[am—

WA I A
|
—_

= =

(3) =
. PewnTe HepaBeHCTBO 3 3

[T — |
—_—

R R A

[am—

3‘ X

A
|

(5) =
PelinTe HEPaBEHCTBO 5 3

—t —_ I
—
|."'-'-.

% I 1A 1A
I
—
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171. PewuTte 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. PewunTte HepaBeHCTBO TS
o x=-1
o x=21
o x=< -1
e x<1

2°>2

174. Pewunte HepaBeHCTBO

o x>-1

e x=>1

|
3>
175. Pewwute HepaBeHCTBO 3

o XS 1

176. PewuTte HepaBeHCTBO

o r=-1
x=1

o)

e x=1

0,5°>2
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5) =

ad | =

177. PewuTte 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

0) 0 X
le) -‘l X
° -1 X
S 0 \

O 0 X
° -1 X

-1 X
@]
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0 x

O
182. PewmuTe HepaBeHCTBO 2 = !
o 0 v
o) -1 X
o) = ¥
. 0 g
3t = 1
183. Pewwute HepaBeHCTBO
LU -
o 1 X
QLU .
O 1 X
S .
° — ] X
Ly, -
S | Y

@)

Ll -

° 1 X

PITTTITTHTTTHITTITTTITITHTS

o | X

PTTITTTTITTIIIIITITITITITIV NS

o -1 X
LU, =
-1 X

@)

LU i
1 X
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. 1 X
Ly,
o -1 X
Ly, -
o -1 X
< 1
186. PewnTe HepaBeHCTBO 3
Ll g, >
o) 1 X
PITTTTITTHTTTHTTTITITITITHTS
o 1 X
PTTITITTITTTTTITITITITI VI NS
o) -1 X
Ly, -
° -1 X
.21—x
187. PewuTte HepaBeHCTBO 8-2 > 4
® (-x;2)
o (0; +o0)
o [2; +o)
o (—00; 6)

3+x
5= (5)
188. PewwuTte HepaBeHcTBO :

(~e;-5]
[-1; +e<)
[—-5;-+oo)

(—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. PewwuTte HepaBeHcTBO: () 52! >

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

x<1/2

2
192. PewwuTte HepaBeHCTBO 2:-2°%-7-10+5
e (-1;0)
o [-1;0)
o [-1;0]
o (-1;0]

_ 9x—6
193. Hamgute o6nactb 3HaYeHUs hyHKUUN y=

o (oo +ee)
o (0;+e0)

o [_6; +oo)
(65 +e9)

194. PewuTte HepaBeHCTBO
o [-23]

o (o2]

o [3:+0)

o (~ooi-2]U[3:400)

3x2 < 3x+6
195. PewuTe HepaBeHCTBO

52X <0
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o (— oo;—2)u(3;+oo)

[}
|
»
(8]
N~

2=05x%
5)
- -1=<0
196. HanguTte Hanbonbluee Lenoe peLueHne HepaBeHCTBa (3

e 0

(&) -1=0

197. HaitguTe HauMeHbLLee Lienoe pelleHne HepaBeHcTBa 11

198. Kakas cpyHkums saBnseTcs sBospacTarowen?
@) y=0.2X

* -
O y=(5/6)

O Y=2-x

199. Kakas cpyHkums saensietcs y6bisarowen?
o y=0.2~%

O Y=3x

® y=(5/6)"

O y=22x

200. 3akoHuuTe npennoxeHue: YpaBHeHue, cogepKaliee nepemMeHHyo B
nokasarerne cTerneHu, Ha3bIBaeTcA ypaBHeHueM.

® [oOKa3aTe/ibHbIM
® [oKa3aTesibHoe

2 -
E = 331

X omy _ -
201. PewwuTe cucteMy ypaBHeHUM 927 =27 B orger sanmwuTe

3HaveHue BbPAKEHUA

e 16

x—1
202. B kakuMx KOOpAWHATHLIX YeTBEPTAX NEXUT rpacdmk pyHKummn V¥ = 3"

o IVwnlIIl
o IVwul

151



e Inll
o IIwnlll

X
g_}' = 2?,

32%-2¥ = 16.

203. PewwuTe cuctemy ypaBHeHuUi B oTBeT 3anuwuTe

3HauyeHue BbipaxeHua 33X~V

e 9

{ 5% — 5Y =100,

514 591 =

204. PewwuTe cuctemy ypaBHeHuUi 30. B orgeT 3anuwmTe

3HayeHne X TY¥

e 5

4.3.3. Jlorapugmesl. JJorapupmuyeckas pyHkuus

1. Kakoe 13 cooTHOLIEHUI COOTBETCTBYET onpeaeneHuto norapudpma?

— 4D X —
o logx=a”<a*=bh

— X —
o logyx=ae<a*=>b
log,b=xa*=bh
logqa b _
2. Kak Ha3sbIBaeTCcsi paBeHCTBO: a =b ?
O BO3BeageHue B CTENeHb norapmq)Ma
o norapudm crteneHmn

® OCHOBHOE JlorapudMmUYecKoe TOXAecTBO

3. Kakoe yTBepxaeHue cnpaBeasiMBo Ans Yucen a u b, npucyTCTBYIOWNX B

cdopmynax ans Bbl4UcrieHMA norapudpmon ?

b>0; a>0uma¥ 1
o @>0;b>0mnb*1

b#1;a>0mna* 1

4. Kakumu cBoicTBamu o6nagatoT norapmmbi?

o Jnorapudm CyMMbl, norapndm pasHocTu

® jforapudM npousseneHUs, norapmdmM 4yactHoro, norapudm creneHmn

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)

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?

o norapudm npousseaeHus, norapmdm 4acTHOro
O norapudm crteneHu

® 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 O<a<lwua>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 7510806 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:

logo 80 = 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 n 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 v 2+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 norapudgmy:
log,A =3log,2-2log,3 + log, 0,125

o 9
1
e 9
o 0,9
31. TNorapudpmom uncna b no ocHosaHmio a, rae 30, a<1

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. TorapucdmMom nonoxurensHoro yncna b no ocHoBaHuio a, rae a>0, a=1

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. HamguTte 3HauyeHue BbipaxeHus log, 2+log, 4,5
o -2

e 2

o logs 65

o 9

1+
39. YnpocTute BuipaxeHue 211080

e 12
o 8
o 24
o 7

40. Bobiunucnure (2log, 10—log, 25)-log, 36

o 0
o 2log25
o 2
o 4

< 2-1 18
41. HaiguTe 3HaYeHUe BbIpaXeHUsT 3 083 ]

e 0.5
e 0,5

42. HaguTe 3HaueHue BoipaxeHns 36°%° +1077184 4 41024

® 99

43. BblYMCNUTE 3HA4YeHMe BbipaxeHns 2 10g3 6 — log3 4 4 5logs?

o 4
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1log7 9
44. Bbluncnurte 3HauyeHue sbipaxennsa 492

+16-5785"
e 10
45. Yemy paBHo!0da b +loga c?
log, (b +c)
o logabc

b
log. —
c

log. (b-c)

46. Hawngute o6nacTtb onpeaeneHns pyHKLUUM y =logz (x - 2).
o (0;x)
o (2;+)
o (-31)
o (-0, +x)
47. Pewwute ypaB|-|e|-w|eIogz X=-2

4

2

1
. -

4
o -4
48. PewwuTe ypaBHeHMe logs (x +2) =1
o 1
49. PelwwuTe HepaBEeHCTBO lgx>1
Y x=10

x <10

o x=>1
o x>0
50. Kakoe U3 MHOXecCTB IBNsieTCA pelieHneM 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)
(- ;1)

@)

55. Hawnaute 3HauyeHue BbipaxXeHUs log216 + log,2

56. HamauTte 3HaueHue BbipaXeHUs Iog1236 + IO9124:

[
N

o O O
o
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7
57. HamaguTte 3HaueHUe BblpaXeHUsi log,7 - 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,, ——log,9
61. HainaguTte 3HaYeHMe BbipaXeHUsi B1z7yy~ 08127,

e -2
o 12

62. Onpepenutb BepHOe PaBEHCTBO:

logs24 — logs8 =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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Ig8 + 1218

68. Bbluncnur, 282 +1e3 ;
o 2
o lIgl2
o 3
o 10
1
69. Bummcnurs 091255 ~ 108, 5 +10g250,2
4
o 3
1
T
o -2
11
e 6

| 6-1.5
70. Bbluucnutb 9lo9;

o 3
3
i
1,5
o 6
71. Bbluucnutb 2l09,3 + log72 — logr14
° 2
o 7
, 2+2log;2
o 3

log20,04 + 2log,5

72. YnpocTuTb BblpaxeHue

73. YnpocTuTe BblpaxeHue 251*log;3

e 225
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o 125
o 625

log,0,2 Hog_15
74.  YnpocTtute Bbipaxenue: 8°95° "%

5
o b

75. Kakomy npomexyTKy NpuMHaAnexvuT KopeHb ypaBHEeHUsi
log,(2x— 20) = log, 4

(-ee;3)
(-o2;12)
. (11;14)
[0,2]

76. Haiigute o6nacTb onpeaenenus dyHkumm 18(x +7)

o (-7,0)

@) ['7; +°°)
(7; +oo)

o (-7;+00)

77. Kakas pyHKuMA sBnsieTcs ybbiBarowwen?
y =logs x

y = logiox
O 3

o Y= log; 3 x
e Y~ 1080,3 X
78. Kakomy npoMexyTKy NpUHaANeXvuT KOPeHb YpaBHEHUS

log,(x— 10) = log, 3.

o (o= 8

o [12;+e=]

o (11;13)
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o [15;18]

79.  Haitgute o6nacts onpeaenexus dymkuum BG4
[ 4; +2°)
(-4; +eo)
o (0;4)
° [ 4, +c:-¢:|}
80. Kakas pyHKUMA ABNsieTCA BO3pacTalowen?
y =logg s x
y=logix
o) "
o Y=logizx
y =logax
@) 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. HamauTe cyMMy KOpHeii ypaBHEHUs ogs(1-x’)=logs(2x(x+1))

o _2
3
1
° 3
1
o 4
o 4

83. Pewwute HepaBeHCTBO logo 25 (2 —0,5x) > -1.

o (-4;0)
o 4+
o (-oc;-4)
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* (44

log; (1-0,5x) <-1.
84. Pewwute HepaBeHCTBO 3

o (-2 -2)
o (25 40)
. (-05-2]
o [2;+x)
A

85. Pewwute HepaBeHCcTBO B
o, (oo;-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)

(@]

87. Kakas dbyHKuMs sBnsieTcAa y6biBarowWwen?
y=2"

O

y=l0g1,15 X
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y=0go,5 X

[ ]
o y=log,x

2

88. YKaxute npoMexyToK, KOTOPpOMY NpUHaANeXuT KopeHb ypaBHeHUsA
logos(13+2x)=logp 3 (1-x).

o (0;1)

o (-2;0)

e (-6;-2)

o (1;3)

5x-6)=2legx.
89. Haitaute cymmy kopHeil ypaBHeHuUs lg(5x-6)=2lgx

]
= N WU,

o O O

90. PewwunTe HepaBeHCTBO logo s(1-0,5x) =-3.

(-o¢; 2)

[-14; 2]

o O

(-14;2)
(-14; +uo)

3 3 logs (5 —2x) < 1.
91. HanguTe 4nMcno uenbIX peleHnin HepaBeHCTBa
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92. T'padmk Kakoi (hyHKLMM M306paXeH Ha PpUCYHKe?

S

ol N | | Ik

(1Y
=2

(@]

o y=logyx

o y=log,,x

o y=log, x
2

93. Kakas dyHKUMA siBNsieTCcA yObIBalOWen?
y=0,2"

y=logi,1x

v=- logp, s X

o y=logsx

FNV

94. YkaxuTe NPOMEXyTOK, coaepXalimii KOpeHb YpaBHEeHUs
log, 13 —log,(x —2) =log, 2

o [1;8]

o [-3;0)

e (0.5;8.5]

o (9;10.5]

95. YkaxuTe NpomexyTok, coAepX alinii oTpuLaTeNbHbIN KOPeHb YPaBHEHUs
lg(x* —x) =1g(10 + 2x)

o (-10;-5]

o (-3;-1]
o [-1.5;-1]
o (-1;0)
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5
-logz x +logex = 3
96. Hamgute cymmy KOopHei ypaBHeHus 2 &3 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 npomexyToK, cogepXalmnin KOpeHb YpaBHEHUs

log,(5 — 6x) =log,5 +1log, 6

(-5;-4]
(-3;-1)
(-1;1)
(2;16]

o O O
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102. YkaxuTe NpomMeXyToK, coaepXaluin BCce KOPHN ypaBHEHUS
log;(x* —4) =1

[-3;3]
(0;3.1]
(-3;0)
[5;8)

o O O

103. YkaxuTe NpoMeXyTOoK, coaepXKalynii OTpULaTENbHbIA KOPEHb YpaBHEHUS
loge(x* — x) =loge(3 — 3x)

o =z

o [—9;-3]
o |—11;—10]
0 (—oo;=T)

104. Nyctb *o — HanGoNbLWKI KOPeHb ypaBHeHUs Ig(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 + 108,94

(—8;,-6)
[—3; 2]
. (1;0)
[5:9]

@)

106. YkaxuTe npomexyToK, coaepXalinii BCe KOPHM ypaBHEHMUSA
log,(x2—9) =1

o |44
o (63
o 10;5]

o (20;21]

169



107. HanguTte HanGoNbLLINI KOPEHb YPaBHEHUS!
In(x%? +2x) =In(12 — 2x)

108. MycTb *° — HauMeHbLINI KOPEeHb YpaBHEHUSA

1
19(3x% +16) = lg(x? — 12X). Hapgure2™® T °
e 3

109. HanpguTte npousseneHmne abcumcc Bcex o6LWMNX TOUEK rpacdhuKoB PyHKUMIA
f(x) =log,(x* + 3x), g(x) =log,(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 NpoMexyToK, cofepX alimin Bce KOPHU YPaBHEHUS
loggy(x* +3x) = -1

o (=6;3]

o (—15;-10)

o (48]
(10; +0o0)

112. Ykaxute npomexXyToK, coaepXalmnimn HaMMeHbLUMI KOPEeHb YPaBHEHWS
logg(x? — x) = logg(x + 8)

[0 4]

(@)
o [—Z;4)
[4; 6]

O
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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. HanguTe npounsseneHne abcumcc Bcex o6LMX ToUek rpacdpmkoB hyHKUMIA

f(x)=1g(x* -3x), g(x)=1g(3x+7)
o -7
o 8

o O

118. Ykaxute npomexyTok, coaepxawwmm Hynu pyHKUNn
f(x) =logz((4 —x):2) — log; 2x

o

[3;4]
(-2;1]

O

[2;3)
o [-4;-1)
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119. Hamgure npousseneHne abcumcc o6WMNX TOUEK rpachpMKoB hyHKUMIA
f(x)=In(x* —2x+10)-, g(x) =In(20x — x* — 10)

e 10
o 11
o 12
o 14

ir

rd { —
120. Pewwute ypasHenue 10€. 549 = 2. Ecnn ypaBHeHne nmeeT Gonee oaHoro
KOPHS, B OTBETE YKaXNUTE MEHbLLUNIA U3 HUX.

e 12

121. HaiauTe KopeHb ypaBHeHus 1082(5x —7) —log, 5 = log; 21.
e 224
o 224
1
log, x = log, 18— =102 16+ 210g; 5
122. PewwuTe ypaBHeHue: 4

e 275

log, x =2log7 3+ log;,

6— 1log7 9
123. PewwuTe ypaBHeHue: 2

e 18
124. HaungwuTe X: log; x=0
o 1

125. HaungwuTe x: log, x=1

e 7

2 -
126. PelmuTe ypaBHeHUe logos x* =3logo71

o -1:1
o 0
o 0,7

o 1

127. YkaxuTe npoMexyToK, KOTOPOMY NPUHAAMEXUT KOPEHb 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. Pewure ypasHenue |°87 Xt10g7 6=log; 18

e 3

130. PewwuTe HepaBeHCTBo]U,E-Tgl = ]

— AR e

0 2 X

@]
MMM
2 x

[ ]
e G
1 X

2

O
M g
0 1 x

2

O

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
[ ]
—_— R
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 T
o 2

I
° 3

LI, Y
© 2 3

A,
o 2 3

136. PewwuTe HepaBeHcTBO 1023 Y =

o f—m; 2) (3 +mj

o (3: +oo
o (—o0; -]
o (2:3)

137. PewuTe HepaBeHcTBO 1023% =
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o & < 2- unn & = 3
o 2<x<3
o x<2

e Y =3

138. PewwuTe HepaBeHcTBO 102 ¥ = |

0<x<=

o 2
o Yt 2
H1
X ==
o 2

o D=x<2

139. Pewwute HepaBeHcTBO 102 ¥ = —1

S U"‘A..X‘RE

0 X2
."-\.\_\_1

. .X..-*E

o OD=x<?2

140. PewwuTe HepaBeHcTBO 10> Y < |

5 0=<x< E

o X = 2
]

. 73

o U=x«?2

141. Pewwute HepaBeHcTBo 102X < —1

0« x <=

[ ] £
o X = 2
.
o Y712

o D=—x<2

142. PewwuTe HepaBeHcTBO 1083 % < —1
o (3i409)
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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. Pewute HepaBeHcTBO 023X == — |

o (3;_‘;"']
(0:3)

(3)
(o)

146. PewuTte HepaBeHCTBO

AR AR TR

0

1X < 1

logysx = 1
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MU

2
©) - X

147. PewwTe HepaBEHCTBO logg sx < —1

148. PewwuTe HepaBeHCTBO logy sx = —1

@)

149. PewuTte HepaBeHCTBO logysx =1

O

150. PewmuTe HepaBeHcTBo 10grx = 0
o 0 x = 1

o OD=x=<1

-~

o x=1
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o x =1
151. PelwmuTe HepaBeHcTBo 10X = 0

o D=x=1
o) “ X 1

o x=1

M |

FAAN

x =1

(@]

152. PewwuTte HepaBeHCTBO logysx =0

o D=x=<1
o O=<x<1
o x=>1
o x=1

153. Pewwute HepaBeHCTBO logysx >0

o O=x=1
o =x=1
o x=1
o x=1

154. Pewwute HepaBeHcTBO 1025 Y = |

0<x< =

0 3
e ¥ =5
1
X>= -
o #,5

1

0*{: {::_

° ! 5
o X =5
1
X ==
o 35

o OD=x<35

156. PewmuTe HepaBeHcTBO 1025 X < 1

0<x< =
5
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o D=—x<5
157. Haitaute o6nacTe onpeaeneHus dyHKUMN: |og, , (2x + 4)

o Xx>-2

o xX>2

X=5

x<5

¢}

@)
158. Haigute o6nacTb onpeaeneHns yHKUUK: log, s (3 — 6x)

o x<1/2
o x>1/2
o x=1/2
o x<1/2

159. PewwuTte HepaBeHCTBO logoz x >logy 0,2

o ['Cﬂiﬂ-z]

o (0,2;+e0)

o (0;0,2)
(0;1)

o

loge X >logg x*

160. PewwuTe HepaBeHCTBO
(0;+=°)
(1;+0°)

@)

(-e=;0)U(1;+o=)

{0;1)

[ ]
161. Ykaxute HauMeHbLUee Lenoe pelleHre HepaBeHCTBa

loggs (x* —1)2logg, 8

e -3
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162. Ykaxute KONMYECTBO HaTypanbHbIX YNCES, KOTOPbIE ABMAITCA
1

log,. xslogy: -

peleHnsiMn HepaBeHCTBa 913 J13 5

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;+°°)
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]
(@]
(—8; —5]
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[-5; 4+x)

o (—8;+m)
y = log1x®
169. HaitamMte MHOXECTBO 3Ha4YeHUIA (OYHKLMK: 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 lggrr{rszj, .. log,a = T
® 39
5
175. Hanpure 3HaueHmne BbipaxeHus log,(a°b :J, ecnm log, @ = 11
e 17
1
176. Haitgute 3HauYeHWe BbIpaXeHUs lug”{abfj, 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 yacTHOe

182. Yemy paBHo uacTHoe 109427 1 10943 ,

—2logs25
183. BbluucnuTe: 52-2legs2

e (0,04

log 3—5+log e
184. YnpocTuTe BbipaxeHne: - 3 57

e 3

.7 —
185. HanpguTe 3HaueHue BbipaxeHUs: log,”b", ecnu log,a = 14

° 49

log2240 log215

z c + log,64
186. HaipauTte 3HayeHue BblpaxeHus 093752  logeo2

e -2

187. Hangute cymmy kopHei ypaBHeHus 12902 = 10952 + 10g50,2

e 25

Togy 135 _ laga4058
188. HanmguTte 3HauyeHue BbipaxeHus !eg1:3  logs3

+ loge 27
e 45

189. Yemy paBHa pasHocTb logs75 n logs25,
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10g0.416 1 2logo.410 ”

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

S 2 )
194. Haiigure 14 log; d*, ecnm log; d=-7

e -3

log,6unlog 516

195. Bbluucnure npousseneHue

e 4

1 1
(5 logg 8— 10865)
196. Ynpoctute BbipaxeHue

o 14

log; 135 ulogs 5

197. Hanpure pasHocTb

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 logg(m) 3, ecnulogg 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, (1)0'2, ecnu log, m=- 2
210. Bbluucnute 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 nu 310g0,3 10

213. Hanaute pasHocTb

e 3

214. Hangute log,(m - n),ecnu log; m=15; log; n=6

e 21

m
215. Hanaure g3 5.~ ecm log; m=5;logsz n=7
e -5

2

"9
216. Hangure 27 logs (;) recnu logg n =-3

e 2

217. HanguTe 050410g11 (ts), ecnu logll t=-5

o -1
1
2~ logz9-log; 6
218. YnpocTtuTe BblpaxeHue: (7%)z
o 49

(@)

1
|- =

PSS

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 M30BpPaXKeH rpaduK yHKUMM > log; x.
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224. BbibepuTe pUCYHOK, Ha KOTOPOM M306paxeH rpadmk OyHKLUN

y=log,,x. ?

o 1
o 2
o 3
o 4
225.

W

o w

Bbi6epuTte Bce cBoMCcTBa hYyHKLMMN

QYHKL{Mﬂ HE MMEEeT TOYEeK IKCTpemyma

(—w0; +00
@YHKUMA BO3PACTAET Ha NPOMENKYTKE )

DyYHKUMA ONpepeneHa Ha Bcerl YUCN0BON OCH

MHomecTso 3HaueHui dyHkumm (0 +92)

DYHKUMA BO3PACTAET Ha NPOMENYTKE (0; +0)

DYHKUMA UMEET TOUKM IKCTPEMyMa

w ~0; +90
MHOWecTBo 3HaueHmit dyHkumum T

(oo 40)
DyHKUMA yOBIBALT Ha NpOMEXyTKE

3.333%

[ J
i

O [33.333%

\J

o [-33.3339
-33.3339

e 133.33
O [-33.333%F

[
w

O
!

O

(3

<

o~

3 | |
IS CJ

3.333%
-33.333%f

y=log, . x.
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226. BbiGepuTe Bce CBOMCTBA (hYHKLUM y=log,

DyHKUMA YOLIBIET HA NPOMERYTKE (0; +)

2. OYHKUMA HE UMEET TOHEK IKCTPeMyMa
- (—o0; 4+
3. MHO¥ecTs80 3Ha4YeHnn GyHKUUK .

4. MHowecTso sHaueHuit dyHxumn (O +2)
5. ®yHKUMA ONpeaeneHa Ha BCei YXMCNOBOM OCH

6. DYHKUMA BO3PACTAET Ha NPOMEXYTKE (0; +)

(= +:0)

N

DyHKUMA yObIBALT HA NPOMEYTKE
8. DyYHKUMA MMEET TOMKM IKCTPEMYMa

3.333%|

[ ]
i

3.333%p

[ J
i

[}
[2]

3.333%
-33.333%
-33.3339
-33.3339
-33.3339

-33.333%f

x| R

!
N

o O O O O

!

227. CpaBHWUTe yucna l0go245 1 [0go246

logg245 = logo246

E0g0|245 < I090.246

logo245= logp246

228. CpaBHuTe uucna logz47.1 u logs45.6

PY EOQS.JL 7.1 = Eogglg; 5.6

logs47.1 < logs45.6

logs 47.1 = logs45.6

log, 40.1 u log, 4,0.6
229. CpaBHuUTe uyucna

log,40.1 > log;40.6

X.
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Eogl..:l.cl-l < £0g1|40.6
logy40.1 = log;40.6

L 0.4 u l 0.2
230. CpaBHuTe uncna 0GoeV-* H L0Foe

logo 0.4 > logye0.2

loge 0.4 < logg 0.2
logg 0.4 = logy 0.2

log, =0.26
231. CpaBHUTe C Hynem g1

log,5026 = 0

log;:0.26 > 0
° I0§1.50.26 < 0

232. CpaBHuTe C Hynem log,59-1

log;c9.1< 0

log;=9.1> 0
log;s9.1= 0

233. CpaBHUTe C Hynem logos4.2

logos42= 0

loge=42< 0

1050,54.2 = 0

234. CpaBHuTe Cc Hynem logos0.31

I0§0.50.31 = 0
logy=031< 0

O

e} JL’-;'.':'}'O.E':::'-3]- =0
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235. KakoBo sHauenne 12810 36', ecnm logyp2 = 0,5 , log,p3=10,48

o 0,78

e 1,56
o 1,78
o 0,56

{]i}f_h x+loggy =3
logix + logyy =3 Yo
236 (Xo: Yo g ' Y x
. Myctb - pewueHne cucTemMbl Hantn oTHOWweEHMe *0
e 27

o 2 <D
237. Haingute HanmeHblUee Lenoe peleHne HepaBeHCTBa log, 2 <5

e 2

e
) logs (5 — 35) >0
238. Hangute HauMeHbLLee Lenoe pelleHne HepaBeHCTBa 0 0

® 6
239. HaiauTe HauMeHbLee Lenoe peleHmre HepaBeHcTa (2% (37 —2) < —4

e 7

240. Hangute HauMmeHblUee Lienoe pelueHne HepaBeHCTBa
lug; (3z —4) < log1 (z +2)

e 3

241. YcraHoBuTe cooTBeTCTBME MeXxay HepaBeHCTBaMU U UX pelleHnAMun

log: z > 1 A. (0.0.2)
5 B ’
l()g;l; 2> 1 B (0;5)
2.
log: = - 1 (S, +00)
E} " .
lug} z <1 (0.2: +60)
4, " r.
1
2
3
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.
242. Haingute HaMMmeHbLLee Lenoe X, MPU KOTOPOM BbINOSTHAETCA HepPaBeHCTBO
log: = > log! 4x.
1 i
o 1
243. Haingute HaMmeHbLLee Lenoe X, NPU KOTOPOM BbINOSTHAETCS HepaBeHCTBO
log, (16 — 12z) < log, 4.
o 1
244. Haingute HaMmeHbLLee Lenoe X, NPU KOTOPOM BbINOSTHAETCS HePaBeHCTBO
log, (z — 1) = 1+ log, 2.
o 7
245. Kaxgon (pyHKUMM NOCTaBbTE 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 TPMTOHOMETPHH.
Tpuronomerpuuyeckue (PyHKIUU.

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 o= ﬁ n *e (T; 27)
-3
COs Ot = 2
. Hangute €€ ecnm Vipae (1,5m2n)
-0,5
-0.5
Cos ot = 2
. Haigute 1€, ecrn V13 y a € (1,5m:2m),
-1,5
-1.5
3
CosO = ———
. Hangure 1€ ecnn V3dya < (0,5n.m),
-0,6
-0.6
Cos ot = 2
. Hanigure '£C ecnu V29 y o € (1,5m:2m),
-0,4
-0.4
1
CoStt = ———=
. Hangure €% ecnn V2n o€ (0,5mm),
-2.5
-2,5
cos o = il
Haitgute (20, ecnn V34 n o € (0;0,57m),
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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 V10dy e e (1,5m.27),

10
COS O = ——

g ¢, ecnm V109 y e (15727

5
COSO = ———

g &, ecnn Vv3dya e (m:l,57),

10

Cos 0 = —

2 ecnn V104 y o = (7 1,57),

10
CoOsStt = ———

g &, ecnun Vv1ley a € (0,57 m),
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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 Vaipa < (0,5mm)
1
10
COSO = ———— ) ‘
HanauTte [ & ecnn VIOly o< (0,51 )
-0,1
-0.1
o 1
51N = ———
Hanaute (€ ¥ ecnu Vip e (l,5m2n).
-0,5
-0.5
. 9
sinet = —— L
.Haingute & & ecnu VI8l y € (0:0,57),
0,9
0.9
o 1
s = —— . . .
.Hangute 1€ %.ecnu V26 907 < a < 1807,
-0,2
-0.2
. 1
SN = —
Hangute & ¥, ecnn Vv1Tya € (0,51 m),
-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 V80 y a < (0:0,57)
. 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

sing = —i
35. Haiiaute 20, ecnn V89 a e (1,5m:2m),
e -1,6
e -1.6

. 7

36. Hangute 12 ecnn = V149 y o € (0,57 1),
e 5

SN = —i
37. Haitgure (£ ecrm V26 y o € (1,5m:2m),
e 5

sSIno = L
38. Haumaute £ ecnu Vi< (0,5
o 1

sing = i
39. Hawngure 2T, ecnn VAl g o € (0,57 7).
o 1

24 in
singt = —— o€ | —:27
40.Hangute cos X, ecnu 25y ( 2 )
e (0,28
e (.28
bm{I:ﬁ o c (E ﬂ.)

41.Hangute €05, ecnn Y n 2
e -0,2
e -0.2

v T
42 .Hangute €05 ecnin e 4y a e (E ﬂ) '
e -0,75
e -0.75
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43.

46.

47.

Hangute COS O, ecnn Sina = 0,8 90° < a < 1807,

-0,6
-0.6
. 246
SN = ——— o fal
. Hanpgute €05 . ecnin D 0 =< 90",
0,2
0.2
. V19
S = . -
.Hangure €05 X, ecnin 10 07 < @ < 907,
0,9
0.9
242
SN =——— @c 3_;?1752
Haitgute 3C0S &, ecnn 3y 2
1
. REVA R
singt = —
HaitguTe cos ¢, ecnu 10 , e (1,572
0,1
0.1
. NGl
sing = L
HanauTe cos o, ecnu 10 yae (0;0,5m)
0,3
0.3
. V51
sing = — ——
HaitguTe cos ¢, ecnu 10 e (l,57:27)
2,1
2.1
24/6
sing = —— )
Hanaure cos o, ecnu > pae(ml,5m)
-0,2
-0.2
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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. Hawngute
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 = —

2 nwo e (1L,5m:2m)
o V19
sine =

10, < (0:0,57)
. V15
smof = ———

4 o< (ml,57)
. V19
sing@ = —
10 e (l,5m2m)
o V7
sinet = ———
4 qpoas(ml,5m)

. V3
sin@t = —

2 qyocs(0,5mm)

V51
s5m = ——

10y« (0,57 ),
. V19
sing =

10, ae (0,57 7))
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e -0.9
_ V1§
SINQL = —— )
59. HamguTte cos o, ecnu 4 yoac (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 = — IFJ oo o
61.Hanaute SINX ecnu )90 <x < 1807
e (0,2
e (0.2

62.Ha|7|ny|1'e :-.:in,x: ecnu FOsX — —U B 7] 00" < x < 180°.
e (0,6

e (0.6

63.Ha[}|p‘y|Te COSX, ecnin §Iny = —U-.fl n 2707 < X = 360°.
e (0,8

e (.8

64.Ha[}|p‘MTe Sit‘l,}.‘: ecnmu FOs5X — _U-.fl n 18[} S 2?0(

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 13
. COSO = — —— ) i
67.Hangute 51N X, ecnn 4 n 180" << a < 2707,
e -0,25
e -0.5
7
. cosQt =— i
68.HainguTe 51N, ecnn 4 407 < a < 90",
e (0,75
e 0.75
v 91
. CosS O = ) i
69. Haiigute SinQ, ecnn 10y« € (0:0,57),
e (0,3
e (0.3
Vv 9l
. CosSOl = ——— )
70. Hanpure SINC, ecnu 10 y o e(0,5m7),
e (0,3
e (0.3
vl
. COS 0 = ——— )
71. HaiiguTe sin @, ecnn 10y a<(ml,57)
e -0,7
e -0.7
7
. COSOf = — o
72. Hangute SN, ecnun 4 yoec(0:0,57T)
e (0,75
e 0.75
V3
. COs G‘L = —T B
73. Haigute SN, ecnm 2 gae(ml,5m)
e -0,5
e -0.5
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74

Hangute

-0,25

-0.25

75.

Hangute

-0,4

-0.4

76.

Hangute

-0,1

-0.1

77.

0,7
0.7

78.

Hanpurte

Hangute

0,75

0.75

79.

0,5
0.5

80.

81.

0,2
0.2

Hanpurte

Hanpgurte

Hanpurte

SN, ecnn

15
CosO = —

sin @, ecnin 4 poe(ml,5m)
v 2l
. CosSQ = ————
51N t'I, ecnu 3 no = li?f;l,jﬂj_
311
Ccosd =
sin @, ecnm 10, o e(1,57,2x),
Vol
cCosf = ———
sin fx’ ecnu 10 n e EU,SH,HJ
V?
Cosff = ——— B
sin &, ecnu 4 yas(0,5mm)
o V'3
cOs = —
2 pae(0:0,57)
2-\;’%
COsff = ————
sin @, ecnm 3 yacs (05T
V21
cos Q@ = ~ _
sin , ecnun 3 n e IZU':U_..'JH:]_
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e 04
V13
. CosS ot = —— - _
82. Hamaute SN, ecnn 4 youes(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. Haitgute 21c082@, ecnn sincr = —0.9.

e -13,02
e -13.02

1
105. Haitaute 30cos2¢, ecnu cosa = <.
o 276
e -27.6

, 1
106. Hamngute 25c0s2Q, ecnn COS O = .
e 23
1

107. Hangute 3c0s2¢, ecnm cosQ = .
* -1,5
e -1.5

3
108. Haitgute 53C0820 ecnu Cos O = 3
° -154
° -154

1
109. Hangute 49¢0s2d, ecnm cos o= .
° -47

1
110. Haitgure 12¢0s2@, ecnn CoOs = 1
® -10,5
® -105
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5 cos o = —.
111. Haitaute 05c0820 ecnu 5

o 18,72
e 18.2
1
112. Haiigure 27cos20, ecnm Cos O = 3
o -21
113. Haiigure 40c0s2a, ecnn cosa = .
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 = 5.
e -3
6
120. Haingute 49c0s2a ecnm COSQ = 7.
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Ccos Q@ = 2
121. Haitgute 00cos2a ecnn 3
® 16,8
e 16.8
COS ¢ = :
122. Haiigute 70cos20 ecnn 3
e 19,6
e 19.6
COSO = —.
123. Haitgute 98¢c0s2a ecnm 7
® 46
o3
sinoL = —
124. HanpguTe 3HauYeHMe BbIpaXKeHUs 5 —6¢c0s> o, ecnu 8
_ S
° 32
133
o 32
5
o 4
35
o 4
3 10cos 2 .2 2 3
125. HanauTe 3HaueHUe BbIpaXeHUs Cos a—Ssin a,ecnu Cos o= 5-
29
o 5
28
e 5
32
o 5
18
o 5

126. HaipuTe 3HayeHue BblpaxeHuss 8 —l4cos’ o, ecnm SO =-— ,
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o 7
_ 40
« 7
L -4
54
°© 7

40
o 9
41
e 9
_32
o 9
o —11

_3

o 6
* 0
o -4

|

9

129. HanpguTe 3HauYeHMe BbIpaXKeHUs

Osin’o— 4, ecnu COSOL=-—

sin o —5cos? o, ecnu

4sin’ o —12cos? o, ecnu

5sin2a—1,

ecnu COsOL= :1 :

.2 S
sIn- o=,

6

8

.2 3
sin” o= <.
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e 16
1

o 4
1

o 16

131. HanauTe 3HaueHMe BbIpaXeHUs

3
o 2
S
o 2
23
o 12
25
o 12

132. HanpguTe 3HauYeHMe BbIpaXKeHUs

[[\O)

\Dlilg Wk W

W =

O

133. Hawnpgure 3HauyeHue BbipaXKeHUs

16
o 11
188
o 121
_ 26
o 11
4
o 11

5—-3cos’a, ecnu Smo=-—".

6

2 1
S5sin’a—3cos? o, ecnu €0S O="".

2cos? o —4sin’o, ecnu

3

.2 3
SiIn o= .
11

208



134. HanpguTte 3HauYeHMe BbipaXKeHUs

©)

16
° 7
1
o 49
2
o 1
24
7

136. HanpguTe 3HauyeHMe BbIpaXKeHUs

19
e 5

26
o 5
o 3

159
5 25

137. HanguTe 3HaueHUe BbIpaXeHUs

152
o 25
148
o 25
32
o

5cos’a —1, ecnu SmMmo=-=

1

M~

2 A
2cos? o —4sin’a., ecnm COS O=".

7 —5cos’a, ecnu SmMo=".

5

2sino+ 4, ecnn COSO=

5

7
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28

o

138. Hampgure 3HaueHue BbIpaxeHUs

139. HanguTe 3HaueHUe BbIpaXeHUs
_17

o O

140. HanpguTe 3HauYeHMe BbIpaXKeHUs

141. HanpguTe 3HauyeHMe BbIpaXKeHUs

W O =

I

2
11

2
5
1

3

13

3
1
-2

14

17

O

i 2 2 in2q =2
7sin“ o —cos“ o, ecnu S Q="

4sin’ o —5cos? o

. 2
4 —3cos’o, ecnu SmMo=".

3—-2cos’a, ecnu

2

3.
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11

o 3
2 . 2 2 — -
142. Bbluucnute cos” o —3sin“o, ecnu €08 O= - .
17
° 7
23
o 7
_ 143
o 49
3
7
o ) 2
_ sin“a =*=.
143. HanpguTe 3HauYeHue BbIpaXKeHUs 6cos? o —4sin’ o, ecnm 7
22
o 7
_ 8
o 7
24
O 7
248
o 49
144. HaitguTe sina, ecnucos = —_ um < a < >~
25 2
o _24
25
24
@) T —
25
24
o s
18
R
145. Haitpgute tga, ecnu sina = — >
3 51
H—<a< —
13 2 2
12
O —
5
o ii
12
o 5
12
5
o 12

211



146. W3BecTHO, uTO cosa — sina = 1,2. Hangure (cosa + sina)? — 5sina - cosa.

® 1,66
o 16,6
o 0,166

147. Bbluucnure sin(a + B), eciu cosa = %,sinﬂ =-2,0°<a<900,180° < g <

2700,
1
o —=
5

o« B8
65
Bt
5
19
65

©)

@)

. 4 o
148. W3BecTHO, uTO sina = _. HanauTe cos2a
5

o 1

e (0,28
o 2,28
o 0,36

149. HanpguTe 3HauyeHue BbipaxeHuss 2 — 5cosa, €CNKN U3BECTHO, YTO sina =

O<a<®
2

wil W
=

-2

4
-4

o O O O

. , V5
150. HanpguTe 3HauyeHue BbipaxeHuss 5 — 3cosa, €CNN U3BECTHO, YTO sina = —u

I<a<m
2
o 7
o -7
o 5
o 2
o 3
151. BbluucnuTe V8sin(m + a) - cos(m+ @) npna = _
o 2
o -2

212



o 0,5
o -0,5
o 4

y , 4
152. HanguTe 3HaueHMe BbIpaXeHUs 5cosa — 3, eCNU N3BECTHO, YTO sina = "

Ila<nm
2

e 6

O
o)
o)
o 4
o -4
1

53. Bbluucnure v3cos (" — @) - cos(m—a) npu a =
2 6

. , V5
154. Hanpute 3HauyeHue BbipaKeHUs 3cosa — 2, €CNIN U3BECTHO, YTO sina = <"

Ila<m
2

-4

O O O O

155. PewwuTte ypaBHeHMe 2cosx = Ve

2
o D"+ mmnez
4

o *-+mnnez

T
4

o Z+2mn,n€Z
4

° iﬁ+2nn,nEZ
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156. Pewwute ypaBHeHue sin(—*) +1=0

2 2

o *-+2mnnez

O *-+2mn,nez

o Z4+4mn,ne’z
3

o (—1)”%+ mm,n € Z

o (D" +2mmnez
3

157. Pewwute ypaBHeHue 2cos (" —x) —vVZ =10
2
o (-D)""+2mnnez
4

o L4+2mnneZ
4

o i%+2nn,n€Z

(] (—1)"2-& m,n € Z

158. PewwuTe ypaBHeHue cos () = 1

2 2

] iz_n+47m,nEZ
3
O i%+2rm,nEZ

o Y+ 4mn,ne”Z
3

e} i%+2nn,neZ
o D" +mnnez
6

159. PewwuTe ypaBHeHue 1 + sin(mr —x) =0

° _ﬂ2+27'm,nEZ

o EZ+2nmn€Z
2
e} izz +2nn,n € Z
o Z+mnneZz
2
160. HaiguTe peweHmne ypaBHeHus 4cos’” sin (" — x) = —/3

3 2
o) i%-Hm,nEZ

® is_n+ 2mm,n € Z
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6

5
o i_n+ nmn,neE’Z
6
o IZ+2mmne€e’Z
6

o i%+2nn,n€Z

161. Mpu KaKknUx 3HAYEHUAX X 3HaYeHUe PYHKUMK f(x) = 8sin_ cos’ — 21/2 paBHO
3 3
0?
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©)

ig_"+ 3nn,n€Z
8

(—)n "+ ™ 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

10r + 4rn,n € Z

3
-+ mmnez
3

i53+ 2nn,n € Z

163. Pewute ypaBHeHne cos (XX +x)—1=0

O

164. Hanpgute peweHus ypaBHeHus 4sin” sin -+ x) + VZ =0

o

O

2

T+nmnn€Z
2

T+ 2nn,n € Z
2

i%+nn,n€Z

D"+ 2mnnez
2

6 2

In4+ 2nin,n € Z
4

ii+ 2mn,n € Z

-+ mmnez
4

165. MMpu Kaknx 3HaYeHUAX x 3HaYeHUe hyHKUUK f(x) = 4sin”cos’ -2 paBHO
4 4

0?
D" +mnnez
4

-+ mmnez
2

-+ 2mnnez
2

4+
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+ 2nmn,n € Z
166. PewwuTe ypaBHeHue 4sin () = 22
2

O *-+mnnez

RN

O *T-+mmnez
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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) + /3 =0

3
o =

o =

o Im+mnne’z
12

169. PewwuTte ypaBHeHue 2sin2x —1 =0

o ii—k 2nn,n € Z
12

o L+mmnez
12

o (=1n "+mannez
12

o ()" +™ nez
12 2

170. PewwuTe ypaBHeHue 2sin (" + x) +vV/Z =0
2

o) i%+nn,nEZ

o 2Z+4+2mn,n€Z
4

® i3_n+ 2mm,n € Z
4

o D"+ mmnez
4
O E+E,nEZ
4 2

171. Hanpgure pelweHuns ypaBHeHus 2tg” cos (x + 1) = V3

o 470
® +

[CH|

3
6
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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

6
e) i56+1m,n€Z

] (—1)"%+ m,n € Z

Y3
174. HanpuTe Bce pelieHUs ypaBHEHUA: sin2X + cos (E —x) =1— cos?x

O 2nnne€Z

® mnnez

o ™mnez
2

0) izz+nn,nEZ

175. Haigute pewenuns ypaBHeHus 3ctg “sin(x +) — V3 =0
3 3

o Z+2mn,n€eZ
3

o "4 2nn,n € Z
6

o XZ+mnnez
6

) i%+27‘m,nEZ

476.—PewwnTte ypasHeHune
o (1) +4mnnez

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. Pewwte ypaBHeHue V3cos (" —x)—1,5=0
2

o (=1)ntt “+mnnez
3
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o Z4+mnnez
3

o ig+nn,n€Z

° (—1)"2+ mn,n € Z

Y 3
178. HaiguTe BCe peleHns 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 =0
6 3
o) i% +2nmn,n€Z

e _Tt+2mmnez

o +=+2mmneZz

r
3
e} i%-Hm,nEZ

180. PewnuTe ypasHeHue —v8sin2x +2 = 0

) E+E,nEZ
8 2

o -1+ nez
8 2

o -+ mmnez
8

o) i%+nn,neZ

181. PewnTe ypaBHeHue cos(—2x) = -
2

e +t+2mmneZ

o +XZ+mmmnez

(o))

o +Z+mnnez

O
I+
wlld w

+2mm,n € Z

182. Hampgure pelweHns ypaBHeHus: sin25x + cos(m — x) = 1 — cos?5x
O mnneZz

L] z+7m,nEZ
2

o X+2mn,n€Z
2
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El,nEZ

a
o *o+-

183. PewwuTe ypaBHeHue 2sin (x — E) COS; =1

o i%+nmn€Z
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o D'Z4iio2mnez

° (_1)ni +%+ m,n € Z

184. PewwuTe ypaBHeHMe sin(—2x) — vz _ 0
2

e i%+2nn,n€Z

o D" 4+ mnnez
8

o -+ mmnez
8

o (- +™ nez
8 2

185. Pewute ypaBHeHue 2sin (" —x) —VZ =0
2

3
o i_n+ nm,neEZ
4

° iﬁ+2nn,n€Z

o i3_n+ 2nn,n € Z
4

o -+ mmnez
4

186. Hamgure peweHus ypaBHeHus: 2cos(mx — ) = V2

3
. i—+2n,nEZ

o =

o 2+nneZz
4

. LI T
187. Hampgute peweHuns ypaBHeHus: 2€os (E - 71) cos-=1
o "4 4dmtn,n € Z
2
o Z+mnneZz
2

o EZ+2nnn€eZ
4

o mnez
2

188. PewwuTte ypaBHeHMe cosx = _Vz

2

o *-+mnnez

Y NS

@)
-+

+2nmn,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

_i-i—ﬁ,nEZ
18 3

o D"+ mnnez
6

(@)
+

o (- +™ nez
18 3

190. Hamgute peweHus ypaBHeHus: 2sin(mx —m) +1 =0

O nnez

° (—1)”1_+ nnez
6

1) é-i—n,nEZ

o ii+n,nEZ

[e)}

s

6

191. HaiguTe peweHus ypaBHeHus: 2sin (2x — %) sin_ =1

3
] _”+7m,nEZ
8

3
o i_”+ nm,n € Z
4

o *+2mmne’z
2

o Z+mnnez
2

192. Ykaxute abcumuccbl TOUeK nepeceyeHus rpacpmkoB pyHKUUN
f(x) = 2tg?x + sin2x, g(x) =1+ tg?x — cos?x

o 4nmnn€Z

® 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 *

NI

+mn,n€”Z
Vs
O —;+nn,nEZ

O —%+2nn,nEZ

L] z+7m,nEZ
4

194. Ykaxute abcumcchl Touek nepeceyeHus rpacdmka PyHKUMKM f(x) = cos2x —

¥3 ¢ ocbio Ox.
2

o ii+ 2nn,n € Z
12

o (1) “+mnnez
12
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in+nn,nEZ
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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

C ocbio Ox.

o ii+ 2nn,n € Z
24

o +  +mnnez
24

o (1) “+mmnez
24

o ()" +™ nez
24 4

197. Hampgure abcumcchbl 06WMX ToYeK rpacdmka pyHKUMN y = Zcos’;u npsiMmon
y=1.

L] iz_n+47m,nEZ
3

O *x=+4nmn,ne’z

@)
-+

wla wla

+2nmn,n € Z

o 14_n+ 2rtn,n € Z
3

198. Hampgute abcuuccobl o6Wwmx Touek rpadmkoB pyHKUMM f(x) = sin%COS (x +

M, g =-2

3 4

o 24+ 2nn,n€Z
6

) is?"—%+2nn,nEZ

0) i% —%+7rn,nEZ

2m

m
o) i?—§+nn,nEZ

199. HaiguTe BCe 3HaYeHMA apryMeHTa, NPy KOTOPbIX 3HAYEHUS (PYHKLNIA
f(x) = cos?4x + 1, g(x) = sin?x coBnagaroT

L4 z+7i,nEZ
4

8 8

mn 4

o 1= —+
228



,nE
Z

T+ 2nn,n€Z

—%+nmn€Z

229



200. PewwuTe ypasHeHne sin 2x =0,5.

iE+47tk, keZ
o 3

(-kE +lnk, keZ
o 12 2

+Z z
. 12+Ttk, k e

(—Dk§+2nk keZ

201. Pewwte ypasHenne V—1,5 cos x = sinx
] 2_1T+ 2mn,n € Z
3

o iz_n+21'[n,nEZ
3

2
o —_T[+21'[n,nEZ
3

o M4 2mn,n€Z
3

202. PewwuTe ypaBHeHue SinXx + V3cosx=0
TC

o g+21‘[n,nEZ
TC

o *-+21nn,nez
6

o 3+1Tn, nez

T
® ——+ TN, nezZ
3

i 1
203. PewwuTe ypasHeHue 2Sin X cos X = _
2

i
o *_+Tmn,nez
4
TC mn
(1) _+ __nez
12 2

S (—1)“%+ TN, nez

T
o i§+ 2TN, nez

o "+ nez
12 2

204. PewuTe ypaBHeHue sin3x = -
2

o =

ol3

+2nmn,n € Z
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o +"+™ nez
18 3

o (—1)”%+ m,n € Z

231



o (- "+™ nez
18 3

205. PewwuTe ypaBHeHMe cosx + B_o

2

o -+ mnnez
6

o (—1)”51+ mn,n € Z
6
e) +£6+27'm,neZ

L] is_”+ 2nn,n € Z
6

206. PewwuTe ypaBHeHue 2sin3x = 1

o (-)"r+T nez
9 3

2mn
,NEZ
3

o (-1D"I+
9

o (=" 4+ nez
18 3

o ()" +™ nez
18 3

207. PewuTe ypaBHeHue 3sin2x =
2v3

o -+ mmnez
6

e -+ nez
6 2

o (1) “+manneZz
12

o ()" +™ nez
12 2

208. PewwuTe ypaBHeHuWe 2¢os " x - sin>"x+1=0
6 6

3
® —_+onnez
10 5

o D+ nez
5 5

12
o 3-"nnez
0 5

30 12
o —_—-—_"nneZz
10 5

4.3.5. IlpousBoaHasi QyHKUHUH, ee IPUMEHEHUE

1. MaTepMaanaﬂ TOYKa ABUNXxetcs HpHMOﬂMHeﬁHO no

x(t) = %F 425
3aKOHY = (rae x — paccTosiHMe OT TOYKU OTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, UamMepeHHoe ¢ Hayana aAswxeHus). Hanante ee ckopocTb
(B m/c) B MOMeHT BpemeHu t=1 c.
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. MaTtepuanbHas Touka ABUXKETCA NPAMOSIMHENHO MO

F T

- — T S
3aKoHY x(t) =1"—31—-29 (rae x —paccTosiHMe OT TOUYKM OTCcUYeTa B
MeTpax, t — Bpemsi B CeKyHAaX, U3aMepeHHoe ¢ Hayana aBuxeHus). Hangure
ee CKOpocTb (B M/C) B MOMEHT BpemeHu t = 3 c.

3

MaTepuanbHas ToYka ABUKETCA NPAMOJSIMHEMHO 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 TOUKM 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 ABUXKETCA NPAMOJSIMHENHO NO

o
x(t) = =t +1—25
3aKOHY 6 (rae x — paccTosiHMe OT TOYKM OTCcYeTa 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 — BpemsA B cekyHAax, uamepeHHoe ¢ Hayana ABuxeHus). Hangute ee

cKopocTh (B M/c) B MOMeHT Bpemenmn ! = lc,

e 5

11. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

[
x(1)==1r"+3t
3aKOHY (rme X — paccTosiHMe OT TOUYKM OoTcYeTa B meTpax, t —
BpeMsl B CeKyHAax, U3aMepeHHoe ¢ Havana aAsmxeHus). Hanaurte ee ckopocTb
(B m/c) B MOMeHT BpemMeHmn { = 3c.

® 6

12. MartepuanbHas TouKa ABUXKETCH NMPSAMOSIMHENHO NO

_ 1,
xX(t)==t=4+7r—20
3aKOoHY 2 (rae x — paccTosiHue OT TOYKM OTCcYeTa B MeTpax,
t — Bpems B ceKkyHAax, M3amepeHHoOe ¢ Havyana ABuxeHus). Hamaute ee
CKOpOCTb (B M/C) B MOMeHT BpeMenun [ — 7 c.

o 14

13. MaTepuanbHas Touka ABUXKETCSA NPSAMOSIMHENHO MO
- T
sakoHy )=t 47143 (rae x — paccTosiHMe OT TOUKM OTCUYeTa B MeTpax,
t — BpeMs B ceKyHAax, UaMepeHHoe ¢ Havyana gBuxeHus). Hangure ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu = Yec.

e 25

14. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

x(t) = Lo os
3aKOHy 5 (roe x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpemsl B ceKyHAax, M3MepeHHoe ¢ Hauana aswxeHusi). Hangute ee
CKOpPOCThL (B M/C) B MOMEHT BpemeHu ! = Sc.

e 11
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15. MatepuanbHas TouKka ABNKETCSA NPSAMOSIMHENHO MO

F T
(1) =2 3 7
3aKOHY x(t) =1"—31—2 (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hanagure ee
cKopocTb (B M/c) B MOMeHT Bpemenn [ = Yc.

e 15

16. MaTepMaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

x(t) = —%F 4+ 83
3aKOHY < (rme x — paccTosiHue OT TOYKM OTCYeTa B
MeTpax, t — BpemMsl B ceKyHaax, M3MepeHHoe ¢ Ha4yana ABuxeHus). Hangure
ee cKkopocTh (B M/c) B MOMeHT Bpemenun | = lc.

e 7

17. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

x(t) = %F +27
3aKOHY 2 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —
BpeMs B CeKyHAaX, M13MepeHHoe ¢ Hayana ABwxeHus). Hanaute ee ckopocTb
(B M/c) B MOMeHT Bpemenn [ = Yc.

e 9O

18. MaTepmaanaﬂ TOYKa ABUXeTCA I'IpﬂMOﬂMHGVIHO no

e 42 -

3aKoHY x(t) =1 +5t - 16 (rae X — paccTosiHMe OT TOUYKMU OTCYeTa B MeTpax,
t — Bpems B cekyHAax, M3aMmepeHHOe ¢ Havyana ABuxeHus). Hamaurte ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = le.

e 7

19. MatepuanbHas Touka ABNKETCSA NPSAMOSIMHENHO MO

x(1) = L e—s
3aKOHY 3 (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpemMs B ceKyHAax, uaMepeHHoe ¢ Havyana ABuxeHus). Hanpgure
ee ckopocTh (B M/c) B MOMeHT Bpemenu = Dc,

e 2

20. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

x(t) = 11; +8t—15
3aKOHY 3 (rae X — paccTosiHMe OT TOYKM OTCuYeTa B MeTpax,
t — Bpems B cekyHAax, UsMepeHHoe ¢ Hayana aAsnxeHus). Hanaute ee
CKOpOCTb (B M/C) B MOMeHT BpemeHn = O ¢,

e 12

21. MaTepMaanaﬂ TOYKa ABUXeTcH I'IpﬂMOﬂMHGI?IHO no

P 7
) — 12 .
3aKOHY x(t) =1 t+12 (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,

t — Bpems B ceKkyHAax, M3aMepeHHoOe ¢ Havyana aBuxeHus). Hanagure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = Ye.
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e 19

22. MaTtepuanbHas ToOUYKa ABMKETCSA NPAMOSIMHENHO No

P ¥
3aKOHY x(t) =1"+7t =5 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — BpemsA B cekyHAax, M1amepeHHoe ¢ Havyana aBuxeHus). Hanaure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu ! = 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. MartepuanbHas ToUYKa ABUXETCA NPSAMOSIMHENHO Nno

1,
x(t)==t"+Tt+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"42r+20
3aKOHY 4 (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,
t — BpemsA B cekyHAax, usamepeHHoe ¢ Hayana aBuxeHus). Hangute ee
cKopocTh (B M/C) B MOMeHT Bpemenu ! = 4 ¢,

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. MartepuanbHas ToUYKa ABMKETCSA NPSAMOSIMHENHO Mo

I,
x(t)=—1"—t+16

3aKOHY (rae x — paccTosiHMe OT TOUYKM OTCcYeTa B MeTpax,
t — Bpems B cekyHAax, M3amepeHHoOe ¢ Havyana ABxXeHus). Hamaute ee
ckopocThk (B M/c) B MomeHT Bpemenn ! = 10¢,

e 4

29. MaTtepuanbHas ToOUYKa ABMKETCSA NPAMOSIMHENHO 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. MaTepunanbHas TouKka ABMXKETCA NPSAMOSIMHENHO Mo

x(1) = ;IIE 7t —24
3aKOHY - (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — Bpemsi B ceKyHAax, u3aMepeHHoe ¢ Havyana ABuxeHus). Hangurte
ee cKopocTb (B M/C) B MOMeHT BpemeHu = Jc.

e 2

32. MarepuanbHas TouYKa ABUXETCS NPSAMOSIMHENHO No

x(t) = ;IIE F2r 424
3aKOHY = (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpeMs B ceKyHAax, M3aMepeHHoe ¢ Havyana ABwxeHus). Hangure
ee ckopocThb (B M/C) B MOMeHT Bpemenu ! = 1 c.

e 1

33. MaTepuanbHasa Touyka ABUXeTCS npﬂMonMHeﬁHO no
, I 5
x(t)=—zt"+4r -1
3aKOHY < (rae x — paccTosiHMe OT TOYKM OTCcYeTa B

MeTpax, t — BpeMsl B CEKyHAaX, U3MepeHHoe C Hayana ABwxenus). Haingute
ee ckopocTb (B M/c) B MOMeHT Bpemenn I = lc.

e 3
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34. MarepuanbHas TouKa ABUXETCS NPSAMOSIMHENHO No

x(t) = im0
3aKOHY 4 (rme x — paccTosiHue OT TOUYKM OTCYeTa B
MeTpax, t — BpeMsl B ceKyHaax, M3MepeHHoe ¢ Ha4yana ABuxeHus). Hangure
ee ckopocTb (B M/C) B MOMeHT BpemeHnu ! = 4 c.

e 5

35. MaTepuanbHas Touka ABNXKETCA NPSAMOSIMHENHO Mo

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 + 4t +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. MaTepunanbHas TouYKa ABMXKETCA NPSAMOSIMHENHO Mo

a2
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(t)=—-1t"—3r—16
3aKOHY 4 (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,

t — Bpems B ceKkyHAax, u3aMepeHHoe ¢ Havyana aABuxeHus). Hamaure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu ! = 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 C Hayana ABuxkeHus). Haingute ee
cKopocTb (B M/C) B MOMeHT BpemeHnn = Jc.

e 3

40. MaTtepuanbHas TOUYKa ABMKETCSA NPSAMOSIMHENHO 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 ABUNXeTCcA I'IpilMOﬂMHeVIHO no
1,
x(t)=z1"+4
3aKOHyY 3 (rpe x — paccTtosiHMe OT TOYKM OTCcYeTa B MeTpax, t —

BpeMs B CeKyHAax, UaMepeHHoe C Hayana ABuxeHus1). Hanaute ee ckopocTb
(B m/c) B MOMeHT BpemeHmn I = 3c.

e 2

42. MaTtepuanbHas ToOUYKa ABMKETCA NPAMOSIMHENHO No
, 1,

x(t) = —t"+4t + 28

3aKOHY 6 (rpe x — paccTosiHMe OT TOYKM OTCUYeTa B MeTpaXx,

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,
xX(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 = 10¢

e 2

44. MartepuanbHas TOUYKa ABMKETCSA NPAMOSIMHENHO Mo

r ¥
3aKOHY x(t) =1"+4r— 18 (rme x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus ). Hangurte ee
cKopocTb (B M/c) B MoMeHT Bpemenn [ = lc.

® 6

45. MartepuanbHas ToUYKa ABMKETCHA 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. MaTtepuanbHas TOUYKa ABMKETCSA NPSMOSIMHENHO Mo

P a
- — = Oy
3aKoHy x(t) =1 It —13 (rae X — paccTosiHMe OT TOUYKMU OTCYeTa B MeTpax,
t — BpemsA B cekyHaax, MamepeHHoe ¢ Havyana aswxeHus). Hanaurte ee
CKOpPOCTb (B M/C) B MOMEHT Bpemenu | — 7 c.

e 5
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47. MaTtepuanbHas TOUYKa ABMKETCSA NPSAMOSIMHENHO No

x(t) = 1344
3aKOHY 6 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, uamepeHHoe ¢ Havyana aBvxeHus). Hanaute ee
CKOpOCTb (B M/C) B MOMeHT BpemeHn ! = O c.

e 5

48. MaTtepuanbHas ToUYKa ABMKETCSA NPAMOSIMHENHO No
() =12 —2¢ —

sakony *\f )=1t"—2-8 (roe x — paccTosiHMe OT TOYKM OTCUYeTa B MeTpaXx,
t — BpeMsA B ceKyHAaXx, M13aMepeHHoe C Hayana aswxeHus). Hanagure ee

CKOpocTb (B M/C) B MOMeHT BpemeHnn [ = Sc.

o 14

49, MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

] .
x(t) = =t + 61 =20
3aKoHY 2 (rae x — paccTosiHue OT TOYKM OTCcYeTa B MeTpax,
t — Bpems B ceKkyHAax, M3aMmepeHHoOe ¢ Havyana ABuxXeHus ). HamauTte ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHu = 10¢,

® 16

50. MaTepmaanaﬂ TOYKa ABUXeTcCA I'IpﬂMOﬂMHGVIHO no

, 2
(1) =1 +4r — 2¢
3aKoHy ‘L{-f} 17 +4r—-29 (rae x — paccTosiHMe OT TOUYKU OTCYeTa B MeTpax,

t — Bpems B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hamgure ee
CKOpoOCTh (B M/C) B MOMEHT Bpemenu ! = J¢.

o 14

51. Hangurte yroj HakrioHa KacaTesibHOM K noNoXuTteribHOMY HanpaBJ1€eHUo
_1

ocu Ox, NPpoBeA&HHOM K rpacouKy (hyHKUMM Y = —X 2 — 3X B TOUKe C
abcuuccon (B rpagycax)

® 45

52. HanuwuTte ypaBHeHMe KacaTenbHOM K rpacdmKy pyHKuumn y = X1 B Touke ¢
abcuuccom xo = 0,5(B rpaagycax)

® y=4x+4
o Yy =x+4

o y=4x+1
o Yy =4x+0,5

53. HanguTte yron HaknoHa KacaTefbHOM K NONOXUTENbHOMY HanpaBneHUIo
1

ocu Ox, nposeagHHOM K rpacpuky hyHKUMM Y = X 2 + 3X B TOUKY C

. 1
abcuuccon xy = 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, NPOBEeAEHHOM K rpadIuKy
pyHKUUN y = Inx + x B TOUKe X0 = %

e 8

56. Hangute HaumeHblee 3HaYeHne PyHKUMKN y = log1(27 — x2).
3

e -3

57. Hangute HaumeHbluee 3HaYeHne PyHKuMK y = logi(64 — x2).
4
e -3

58. Hamaute TOuKy MMHUMYMa (PYHKUMM Y = X2 - 1

e 0

59. MMpu kakom 3Ha4eHn b npsimas y = 3x + b ABNsieTCA KacaTenbHOMN K rpadouky
dyHKUMN y = 2x2 — 5x +17

e 7
60. Cymma Hanbonbliero U HauMeHbLIero 3Ha4eHUn PyHKUMKM y = -x3 + 3x2 + 5
Ha otpeske [1; 3] pasHa

o 14

61. HaiaguTe HaumeHbLee 3HaYeHne pyHKuuM y = X~ 1 Ha oTpeske [1; 4]
e (0,25

e (.25

3
62. HanauTe 3HauYeHMe NPoU3BOAHON YHKUMM Y = X2 + 3X B TOuKe C
abcuucconm Xy = 4

® 6

63. Hainpgute HamGonbluee 3HaYeHNe (hyHKUMN Y = X2 Ha oTpeske [1; 2]
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3
64. HampuTe 3Ha4YeHMe NPOU3BOAHON PYHKLUMM Y = X2 + X B TOUKe C
abcuuccom xo= 16

e 25

65. Hangute npousBoaHyo pyHKUMM f(x) = In 3\/X +4
° %@iﬁ’}
1

3(x—4)
1
O —
x+3
1

3(x+1)
3

O —
x+1

X

66. 3apaHa pyHkums f(x) = , Hangure f '(1).

x24+3

ol WP G m ] - O

67. Hawnaute npousBogHyto hyHKumu: f(x) = e—cos3x
O —co0s3xe=cos3x

e—sin3x

_e—COS3X

® 3sin3xe—cos3x

ecosBx

* HanpuTe npousBoaHyro pyHkuun: y = logzx + ex
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69. Hangute npoussogHyto pyHkumm f(x) = (7 — 2x)* B Touke M(3;2).
e 8

70. Hangute npoussogHyto pyHkumm f(x) = (5 + 3x)3 B Touke M(2;3)
121

71. NpowussopgHas dyHKkuum f(x)=4sin x + x5+1 B Touke x0=0 paBHa

o 4

72. TMpoussogHas hyHKUUM f(X)=xe* B Touke Xo= 0 paBHa

o 1
3x-2

73. TMpousBogHas yHKkumm f(x)= B TOuKe Xo = -1,4 paBHa
S5x+8

o 34

74. Yrnosow koadhcpnuumMeHT KacaTenbHOM K rpadmky dpyHkumum f(x)=In x B Touke
Xo = -1 paBeH

e -1

75. OuddepeHuman pyHkumum f(x)=cos X paseH

-sinxdx
cosx dx
sinx dx

O O O

-cosx dx

76. TMMpowussogHas hyHKuuM f(x)=5 Inx—x*-2 B ToukKe X0 =1 paBHa

e 1

77. TpoussogHas pyHkumum f(x)= XCOSX B Touke X0=0 paBHa

o 1
2-3x

78. TMpowussogHas dyHKuum f(x)= B TouKe Xo= -1,5 paBHa
4+ 2x

e -16

79. Yrnosoi KoadhpmUMeHT KacaTenbHOM K rpadmky dpyHKumum f(x)=e* B Touke
X0=0 paBeH

o 1

80. [OuddepeHuman dpyHkumm f(x)=sin x paBeH
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 +x'+3 B Touke x0=0 paBHa

e 0

82. TMpowussogHas yHKuMM f(X)=X In X B TOUKe Xo=€ paBHa

o 2
4x +1

83. TMpowussogHas yHKUMM f(X)= B TO4YKe Xo=0 paBHa
I-x

e 5

84. Yrnosoi KoachpuuMeHT KacaTenbHoM K rpacuky cpyHkumum f(x)=sin x B
TOYKe Xo=Tl paBeH

o -1

85. TMpowussogHasn dyHKumm f(x)=3e* -x€ -4 B TOuKe X0=0 paBHa

86. MpoussonHas yHkuMM f (X)=X SiNX B TOUKe Xo=" paBHa
2

+ 8

87. nMpowussogHas dyHkumm f(x)= :

B TOYKe X0=2,5 paBHa
5-2x

® 42

88. Yrnosoii koachcpuumeHT KacaTenbHom K rpacdmky yHKumum f(x)= cos x B
Touke Xo=0 paBeH

e 0

89. Haingure /'(x) ecnn h(x)=(4x+7)"
o T7(4x+T7)"°

o 44(4x+7)"?

® 44(4x+7)10
o 77(4x+7)"?

o (4x+ 7)10

90. [laHa pyHKUMA Y(X) =(4x+7)"7, HaitguTe y'(—2)

® 68
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- 86
- 68
76
67

o O O O

91. [OanHa yHkums y = sinx+cosx , Buiuncnure y'(T )

e 0

92. Haingute Bce X, NPY KOTOPbIX 3HaYeHUe NponssoaHon dpyHkuum f(x)= x +
In(2x—1) paBHO Hyn1O.

1
2

O

_1
2
0
1
-1

93. Haiaute /() ecrin f(x) = log (2x+1)

° fo——l——%)—hﬁ
1
@x+1)-In2
In2
2-(2x+1)
1
2In2-(2x+1)
2
(2x +1)

e7x

7X

9. Hangute f'(x), ecnn f(x) =

e™(7—1In7)
7){

e™ —7*In7
o -
(7Y
e . In7-7*
o T ¥
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e’ (7x —In7)
(7*)

7e™ —7%In7

o T—mx

95. Hanmgute f'(x), ecnn f(x)=1tg%

-9

o) —
sin” 9x

9

o) —
sin” 9x
-9

© 2
cos” 9x

Ox

o) —
sin” 9x

9
e cCo0s?9x

96. Hangute f'(x), ecnun f(x)=In(x+3)-(x—3)

o 2x
x=9
2x
O e —
(x2—9)2
—2x
o
x2-9
X
o
x+3
T
7 -9

97. Hangute y'(x), ecnu y(x) = sinxcos2x
O  €O0SXCOS2x —sin2xsinx

® cosx(cos? x—5sin? x)

o cosx(sin2x + sin x cos2x)

o0 cosxsin2x —4cos® xsin x

o0 cosx(cos2x + 4sin® x)

1

98. Hampute )'(x), ecnm y(x) = Groly
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15x
S Gx-Dt
—15x
Cx-D
15
S Gx-lY
—15x
Cx-1
-15

99. Hamgute f'(x), ecnn f(x) = (x* —2x> +3)°

o (x*=2x°+3) -(6x* —12x° +18)

o (x* —2x+3)°-(24x° —36x%)

o (24x* =36x° +6x) -(x* —=2x* +3)
o (24x* -36x* +18x) -(x* —2x* +3)°
o 6-(6x* —12x° +18) -(x* —12x* +18)

1

100. Hangure 1'(x), ecm £(x) = (x> —36)

101. HanguTte HauMmeHbLIee 3HAYEHUE DYHKLUM -
[-2,5; 0].

e -6

y=3x—In(x+3)°

Ha OTpe3Ke
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y=In(x+5)°—5

102. HanguTte HanbGonbliee 3HaYeHUe PyHKUUN - * Ha oTpezke

[-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 dpyHkuum ¥ = In(x+5) — 2x +9.
o 45

e -45

110. HaitamTe TouKy MUHUMYMa doyHKLun ¥ — 2% — In(x+3) +7.
e -25

e 25
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_ (a3
111. HaitauTe TOYKYy MUHUMYMa PYHKUMK ~ 3x—In(x+3)".

. 0 — 5
112. HainguTe TOUKy MaKCMMyMa PyHKUMM - In{x+5)" —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 MuHMMyMa dymkumn » — =¥ — % 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. HaitguTte TOUKy MakcumMyma (PyHKUUM -

e 3

y={(x—8)"

124. HaiiguTe HanmeHbLee 3HaYeHMe PYHKLUUN Ha

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

° 4

e v 1=y
128. Haitgute Touky MakcuMyMma pyHKUMK - (x+16)e )

e -15

y— (32 ) 36
129. HaiignTe TOUKY MMHMMYMa chyHKLMM (3x7 —36x+36)e :

e 10
130. HainguTe Touky MakcumyMma yHKUMK -
e 0

131. HainguTe TOuKy MaKCMMyMma pyHKUMM -

(x* — 10x+10)e> .
e 10

o f . W2 _‘.'I.-—fl
132. HaiiguTe TOYKY MakCUMyMa dyHKLmMN = (x=2)¢ .

e 0

s . W2 I,l._j
133. Haigute TOUKY MUHUMYMa pyHKUMM ~ (x—=2)7¢ .

e 2

y v=(x+6)¢*
134. HamguTe Touky Makcumyma pyHKUMM - '

o -4

G 2yd 2
135. HamguTe TOYKy MUHUMYMa PyHKUMN -~ (x+3)7e .

y=2x> —25x+39Inx — 54.

— (3x% — 36x +36)e O,
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e -3

136. Haitante TouKy MUHUMYMa pyHKUMM

e 2

137. HanauTte HauMeHbLUee 3HaYeHME PYHKLMUN -

oTpe3ke [3:10].

o -1

138. HanguTe Hanbonblee 3HaYeHUe PYHKUUN -

oTpe3ke [3:10].

e 1

139. Hanpgurte Hanbonblee 3HaYeHne pyHKLUN
oTpe3ke [—11;11].

e 1

140. HanguTte HauMeHbLIee 3HaYeHME PYHKLMUN -

oTpe3ke [8:11].

o 24

141. HanguTte Hanbonblee 3HaYeHNe PYHKUUM -

oTpe3ke [—1:4].

® 36

142. HanpguTte HanmeHbLuee 3HaYEeHNE PYHKLUUU
oTpeske [L;7].

o -4

143. Hanpgute Hanbonblee 3HaYeHne PyHKLUY -

oTpe3ke [5:11].

e 10

144. HanguTte HauMeHbLUEe 3HaAYEHNE PYHKLMM "

otpeske [ L:4].

e 0

145. Haitaute HauGonbluee 3HaYeHNe PYHKLMUMN -

oTpeske [—5:1].

= (x

L 8x+8)e® .

v=(8 —x)e’ " Ha
y=(8—x)e’ Ha
y=(x=9)e'""

v = (3%~ 36x+36)e" 10
y = (3x% —36x+36)¢" Ha
y= (7 —8x+8) "

y = (x* — 10x+ 10)e'"* Ha
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o fe a? =3y
146. Haiigute HaumeHbLee 3HaUYeHWe HyHKLUU y=(x+3)7 Ha
otpeske [—3:—1].
e 0
R w2 —d—x
147. HanguTte HanbGonbliee 3HaYeHUe pyHKLUM Y= [”" +6)% Ha
oTpe3ke [—6:—1].
e 4
148. HaiiguTe Touky Makcumyma dpyHkumum » (x—=2)"(x—4)+3
o 2
149. HaitanTte TOYKy MUHUMYMa pyHKUMM » (x+3)7(x+5)— L.
e -3
150. HainguTe HauMeHbLuee 3HaYeHne pyHKuUM -~ (x+3)7(x+35) — 1 Ha

oTpe3ke [—4;—1].

o -1

151. Hangurte HanbGonblee 3HaYeHUe PyHKLUM y=(x 2) (¥ —4)+5
oTpeske [1;3].

e 5§

152. HanguTe HanGonbliee 3HaYeHUe PyHKUUM -~ (x
oTpe3ke [—14; —3].

e 38

153. HaiguTte TOuKy Makcumyma hyHKLMM x

e 17

154. HanguTe TOUKy MMHMMYMa (DYHKLUM x

e -1

155. HanguTte HaumeHbLIee 3HaYeHNe PYHKLMM +  Ha oTpeske [1:10].

e 10
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¥y=
x

156. Haitgute HanGonbluee 3Ha4YeHME PYHKLUM Ha
oTpe3ke [—10; —1].
e -10
16
y=—+x+3.
157. HanguTe TOUYKy MakcMmyMma (yHKUUN X
o -4
25
y=—+x+25.
158. HanguTe Touky MMHMMYMa pyHKUUU X
e 5
36
y=x+— o
159. HanpguTte HanmeHbLIee 3HaYEeHUE PYHKLUU X Ha oTpeske [1: 9.
e 12
9
y=X+ - )
160. HanpguTte Hanbonblee 3HaYeHne pyHKLUN X Ha oTpeske [—4:—1].
e -6
X
\-‘ = R T
161. HamguTe Touky Makcumyma pyHKUMM x4 289
o -17
¥
VY= — )
162. HaiguTe TOUKy MMHUMYMa PYHKUUN X2+ 1
o 1
98
y=—+42x+15.
163. HaiguTe TouKy Mmakcumyma cpyHKLMM x
o -7

A
164. Haitgute Touky Makcumyma pyHkumm -+~ 1 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

oTpeske [—2:0].
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® 6

. y = — 327 42,
167. HanauTe Touky Makcumyma pyHKUMM

e 0

. _1-'—_1;3—3,1&:24—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

y — 33 2 )
176. Haitaute Touky MuHumyma coyrkuum ¥ — © 5x"+Tx—5.

o -1

r=x"—x" —40x+3
177. HaiguTe HauMeHblwee 3HaveHue dyHkumn » — & — & — AU+ I 4o
oTpe3ke [0;4].

e -109
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R B R
178. Haitgute Hanbonbluee 3HavYeHne pyHKummn -+~ -+ +2x" —dx+4 g

oTpeske [—2:0].

o 12

179. HaitauTe Touky Makcumyma dpyHkuun ¥ — 7 T 12X -2

o 2

180. HaitauTe Touky MuHUMYMa cyHkumm * = 1 T 12x —x.

o -2

181. HaitguTe HaMMeHbLee 3HaueHne dyHkuum > — ' T 12x =" ya
oTpe3ke [—2:2].

e 9

182. Haitaute HamGonbLee 3HaueHne dyHkuum > — T 12x—x" g

oTpe3ke [—2:2].
e 23

23
183. Hampgure Touky Mmakcumyma cpyHKUMM y=9x" —x".

e 6

0.2 3
184. Haiigute TouKy MUHUMYMa pyHKLMM - Ox" —x’.

e 0

Ea ] 3
y=9x" —x’

185. Hangute HanmeHblee 3HaYeHNE PYHKLMM Ha oTpe3Ke [—1;5].

e 0

Ea | 3
y=9x" —x’

186. Haiigute HanbGonbluee 3HaYeHMe PYHKLMK Ha oTpeske |2 10].

e 108
3
X
y=——9—-"7.
187. HamguTe Touky Makcumyma cpyHKUMN 3
e 3
q
x
y=——9x-"7.

188. HaiguTte TOuKy MMHMMYMa dpyHKUUM

® 3
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189. HamauTte HauMeHbLUEe 3HaYEHNE PYHKLMM
oTpe3ke [—3:3].

e -25

190. HanguTte HanbGonblee 3HaYeHUe PyHKLUN
oTpe3ke [—3:3].

e 11

3
y= L 9x_7

Ha

3
y = L 0c—7
3 Ha

-+

-

y=549r— —.

191. HaiguTe TouKy MakcumMyMa hyHKLMM

e 3

3

-
2

y=5+9%——.

192. HanmguTe TOUKYy MMHMMYMa (DYHKLUM

e -3

193. HanguTte HauMeHbLIEe 3HAYEHNE PYHKLMUM
oTpe3ke [—3:3].

e -13

194. Haiigute HanbGonbliee 3HaYeHUE PyHKLUM
oTpe3ke [—3:3].

e 23

Yy =X

195. HaiguTte TOouKy MUHMMYMa cpyHKUMN *

o 4

196. HanguTte HauMmeHbLIee 3HAYEHUE BYHKLMUM ~

oTpe3ke [1:9].

e -3

b

3

X
y=5+4+9%%— —
3 Ha

-

.}?—S—F'}_r—i
3 ha

pale

—3x+1.

v = x32 —3x+1
Ha

}I - ;-—ll:i- _jr"—l— |..

197. Haitgute TOYKY MUHUMYMA DYHKLUU

o 4

3
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)

)

y= . B

-
198. HanaguTte HauMeHbLIEe 3HaYEeHNE PYHKLMM J Ha

oTpe3ke [1;9].

e -8

3
199. Haitgute Touky Makcumyma cpyHKLUM y =T+ 6x—2x2.

o 4

. vy = 3x— 253 [0;4]
200. Haiaute HanGonblee 3HaYeHUe hbyHKUUN Ha oTpeske V4| -

e 1

23
y=——x243c+ 1.

201. Hangure TOYKY MaKCMMyMa (pyHKLMU 3

e 9

2 3
y=——xI4+3x+1
202. Hangute Hanbonbliee 3HaYeHMEe (PYHKLUK 3 Ha

oTpeske [1;9].

e 10

203. HaitguTe Touky MUHMMYMa pyHKUMM ¥ — xyx—3x+ 1.
o 4
204. Hangute HauMeHbLee 3HavYeHne pyHKumm ¥ — xy/x —3x+ 1 Ha
oTpeske [1;9].
e -3
2

y= —,tw./F'—Zr—l— 1.
205. Hangure TOYKY MUHUMYMa PYHKLMU 3
o 4

2
y = —J.:w,/r'— 3+ 1
206. Haingute HaMMeHbLuee 3HaYeHUe pyHKUUN : Ha

otpeske | 1:9].

e -8

207. HaitguTe Touky Makcumyma doyHkumm ¥ = 7+ 6x — 2x4/x.

° 4
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208. Hangute HamGonbluee 3HaYeHue dyHKuun ¥ = X — 2xvX ya
oTpeske [0;4].

o 1

2
y=—=xyx+3x+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. HanguTte HauGonbluiee 3Ha4YeHne PyHKumn -~ - 6,5x" + l4x — 14

oTpe3ke [—4:3].

Ha

e -35

212. HamnguTte TOuKy MMHUMYMa dDyHKUMM * —21x" —x" +32.

o -14

3 .3 ..
213. HainauTte HanGonbliee 3Ha4YeHne PyHKUUM Sy —20x Ha

oTpe3ke [—6:1].

o 48

, 5 apad <
214. Hangute HauGonbluee 3Ha4YeHMe PyHKLMN -~ 3 20x7 — 54 Ha

oTpe3ke [—4;—1].
e 10

215. Haitaute HanGonbiwee sHaueHme dyHkuum ¥ = 0 T 27X =X
[-3; 3].

e 57

Ha oTpe3ke

216. Haitaute Hanbonbluee 3HauYeHne dyHKumm ~© ~ * 3x+4

oTpeske [—2:0].

Ha

® 6

7, =3
217. HaiiguTte Hanbonbluee 3HaYeHne pyHKUMM » ~ +5x" - 16

otpeske | —9:1].

Ha

e -10
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218. Haingute HanmeHblee 3HaYeHne (PyHKUMM y = 15 + 12x + x3 Ha oTpeske
[-2; 2].

o -17
3
219. Haingute TOuKy MMHUMYMa hbYHKUUN y=x7 — 18x+29,
o 144
3
v=x? —2lx+11.

220. Hangute TOUKYy MUHUMYyMa (DYHKUUU *

® 196

4.3.6. IlepBooOpa3Hast yHKIUHU, €€ IPUMECHCHHE

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. ®OyHkums F(x) = 2 In(0,5x-1) sBnsieTcs 0AHOM M3 NepBoO6pasHbIX PyHKLUN:
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 nepBoobpasHyto yHKumuK f(X) = cos X, rpacdhmk KoTopon npoxoauT
yepe3s ToukKy (0;1):
F(x) =sinx -1
F(x) = sin x+1

® F(x) = sin X

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 nepBoobpasHyto pyHkumum 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 HeonpepeneHHbIN nHTerpan ot pyHkuum f(x)=(3x+1)>

6
(3x+1) e
o 6
(4.2 5
o |3x +x\1 e
|5 |
L2 )
3 +1)°
(x+) +G;
P 18
4 o
o 5(3x+1)* +

8. MHoXecTBO NepBOO6GPa3HbLIX (PYHKLUMMN () =32 -2 +4 UMEET BUA:

o X -x*+4+C

o xX’—x>+4x+C
e} 6)(—2
o 6&x-24C

9. Yemy paBeH onpegeneHHbIn uHTerpan ot dpyHkuum f(x)=x3+2x Ha uHTepBane
ot a=-1 no b=1?

e 0
10. nNnowaab Urypbl, OrpaHNYEHHON JIMHUAMU y =432y = x+2, paBHa

e 45

11. HanguTe HeonpeeneHHbIN uHTerpan ot pyHkumm f(x)=(1-4x)3
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(1-4x)’

O 4

+G;

o (x—sz)4 +C;

o 3(1-4x)*+C;

4
(1-4x) e

B

° 16
12. MHoOXecTBO NepBoOGPa3HbLIX PYHKLUMM f(x)=5x —8x+1 UMeeT BUA
o X -4*+1+C

e X -4’ +x+C

o 20x° -8

o 208 -8.4C

13. UYemy paBeH onpeaeneHHbIN UHTerpan ot pyHKkumnm f(x)=3x2+4x Ha
MHTepBane ot a go b, ecnn a=-2, b=1?

e 8
14. nNnowaab urypbl, orpaHNYEHHON NIMHUAMMU y = 4x— %,y = 4— x, PaBHa
® 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

o 2
17. Haumgure nnou.l,f\.qb c¢ourypbl, orpaHM4YeHHOM 3aAaHHbIMU NIMHUAMU Y =

0x=1x=ey=_
X

o 1

18. HaiTn Bce nepBoo6pasHbie pyHkuum f(x) = 2(2x + 5)*

o l(2x+5)5+c
5

o %(ZX +5)5+c

o §(2x +5)5+c

19. [Onsa dyHKumm y = -3 sinx HanauTe nepsoobpasHyIo, rpachmK KOTOPOW
npoxoauT Yyepe3 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) = é +cos2x + x

f(x)=2x—2cos2x

O

f(x)=2x+ lcost
2

3
X 1
xX)=—+—cos2x + x
S () 372

O

22. Haingute nepBoobpasHyto Ansa PyHKUMM f(x) = 4x3 + cosx.
o F(x)=12x* —sinx+c

o F(x)=4x’ +sinx+c

o F(x)=x*-sinx+c

e F(x)=x*+sinx+c

23. Ons dyHkumm f(x) = x2 HainauTe nepBoo6pasHyio F,
NPUHMMAIOLLYIO 3a4aHHOe 3Ha4YeHue B 3agaHHon Touke F (-1)=2

Fe X 42!
33

o F(x):2x+21
3
x 1
o Fx)=—2-42-
3 3

X’ 1
o F(x)=?—2§
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1
24. Hangute nnowanb purypbl, orpaHNYeHHON NMUHUAMU Y = Jr y=x
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(@)
— N

— N
W o W

X
25. Onpepenute yHKUMIO, AN KoTopon F(x) =—cos_ -x3+4 sasnseTcs

2
nepBoobpasHon:
o f(x)=-sin" —3x
2

o F(¥)= sin¥ -3

2 2
o fO)=-sinT -3¢

2 2

O

£(x) = 2sin " — 322
2

26. Hangute nepeoo6pasHyto Ans pyHKuumn f(x) = x2 — sinx

x
o F(x):?—cosx+c
o F(x) =2x -cosx + ¢
3

F(x) = x?+cosx+c

3

_Xx_ .
o F(X) =4 sinx+c

27. IOns dyHkumum f(x) = 2x - 2 HanauTe nepsoobGpasHyto F, rpadmk KoTopon
npoxoauT Yyepes Touky A(2;1)

o F(x)=-x*-2x-1
o F(x)=x>+2x+2
o F(x)=2x2-2
® F(x)=x*-2x+1
28. Hangute nnowanb KPUBONIMHEWHOW Tpaneuun, orpaHUYEeHHON NMUHUAMU Y
= 2x2,y=0,x=2
2

o 5_
3
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(@)
&)
Wl W~ Ww|—

29. BbiGepuTe nepBoo6pasHyto ans dyHkummn f(x) =4x—1.
o F(x)=16x> —x

o F(x)=2x

o F(x)=2x>—x+1

o  F(x) =16x?

30. Kakas u3 gaHHbIX (PYHKUMI He ABNAETCA NnepBoobpasHon AN PyHKLUMM

f(x)=sin2x7?
o F(x)=- l_cos 2x
2

o F(x):2—1_c0s2x
2

e F(x)=—-2cos2x

1
o F(x)=4-_cos2x
2

31. A7.Hangute nnowaab Urypbl, orpaHUYEeHHON NUHUAMM
y=sinx, y=0,x=0,x=m.

o T
o 0
o 1

e 2

32. HawnauTte nnowanb purypbl, U306paKeHHON Ha PUCYHKE



[ )
WL T PN

... ,
W LeNe un
+

33. HaiipuTe nnowans ¢urypl, U306paxeHHOI Ha PUCYHKe

N t\p\ow|5w|\1

L 1%
34. HawnguTe nnowaab uryphbl, M306paxeHHON Ha pucyHke' *f+ 13 12 4 158
26
° 3
25
o 3
8
29
o 3

35. Bbl6epute nepBoob6pasHyto ans dpyHkummn 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 NepBoobpasHoOn AN PyHKLUMM

f(x)=cos3x?

(@]

Fx)=2+ l_sin 3x

3
I
o F(x)=_sin3x
3
l .
e F(x)=2-_sin3x
3
1.
o F(x)=4+ _sin3x
3
37. HainguTe nnowanb Urypbl, OrpaHUYEHHON FIMHUAMU
T
y=cosx, Y=0,x=0,x=",
2
° T
o 0
o 1
o 2

- ®m e s

- &

38. Hamaute nnowaab pUrypbl, 1306paXeHHON Ha PUCYHKe +

5
° 3
o 3

7

o

ELEBEEREX
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39. HaiauTe nnowanb Urypbl, U306paKeHHON Ha PUCYHKe

O | —_ W ~
W NG|z |

40. Hangute nnowanb purypbl, U306paXeHHON Ha PUCYHKE

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. Hagute o6wmit BUA nepBoobpasHbIX AnA PyHKUMM f(x) = 3x2 — x4 + 1_2
X
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51
F(x)=x3—x_—_+c
5 x

o F(x)=6—4x3—2_3+c
X

5
F(x) = 3x2 .

5 x

5
F(x)=3x2-" - 1_+C
5 323

(@]

(@]

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

Eal e S ')

(@)
[EN
NS

46. Hawnaute nnowanb pUrypbl, OrpaHNYEHHON NMUHUAMN Yy = 2 — x3, x =
-1,x=1

o 4

47. Hangute nnowanb pUrypbl, orpaHNYeHHON NIMHUAMU Yy = —x2 — 4x, X =
-3,x=1

® 6
3

1

7=

© 3
20

© =3
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48. BbluucnuTe nnowanb 3aWpPUXOBaHHOMN Urypbl

x7-2x+3

1 om

49. BbluucnuTe nnowanb 3aWpUXoBaHHOW Urypbl -

@) [}
N = N
Wl N Wl

(@)
wie

O
~N
Wl

50. Hanaute nepsooGpasHyro pyHKUMM f(x) = 3x2 + 2x — 3, rpadIuK KOTOPOM
npoxoauT Yyepe3 TOUKYA(1; —2)

® Fx)=x3+x2—-3x—-1

O F(x)y=6x—2

o Fx)=x3+x*—-3x+3

O F(x)=x3+x*2—-3x—5

51. YkaxuTe chopmyny, no KOTOPO MOXHO BbLIYMCIAUTL Nnowaab
3aWTpPUXoBaHHOW pUrypbl, N306paKeHHON Ha PUCYHKe
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o [(4-(x—2)?—x)dx
o [)(4-(x-2)?dx

o —[)((x—2)?—x)dx

o [l(x—4—(x—2)2dx

o) f03((x —1)2 — x)dx
52. HainaguTe kaky0-nn60 nepBoobpasHyo PyHKUUN Y = i

4x2

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. Bbi6epute nepBoobpasHyto ans dpyHkumn [ (x) =4x—1.
F(x) =16x* —x

F(x) = 2x?

@]
F(x)=2x* —x+1
Fx) =162

55. Kakas u3 gaHHbIX (PyHKUUI He siBRsieTcs nepBoobpasHon Ans pyHKUUK

f(x)=sin2x?

F(x)=— l_cos 2x
o 2
Fx)=2- l_cos2x
o 2
o F(x)=—-2cos2x
1
F(x)=4—- _cos2x

o 2
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56.
y=sinx, y=0,x=0,x=7

e 2

57.
f(x)=cos3x?

F(x)=2+ lsin3x

5 3
1 .

F(x)= _sin3x
o 3

F(x)=2- lsin 3x
o 3

F(x)=4+ lsin 3x
5 3
58. Hainaute nepBoo6pasHyio F dpyHkuum f(x) = 3x2 + 4x3, ecnun F(2) =15

F(x) =x>+x%-9

ofHa 13 nepBoobpasHbIX PyHKLUMU f(«*']-Haﬁ.qme nnowaab 3aKkpaweHHoMN

o F(x)=x3+2x*-25
o F(x)=x*+2x3-17
o F(x)=2x3+2x*- 33
| | !t
I'III\ Illfl
\ -'ll
W
59. ST -9 o
HeKoTopoun byHKUUM ¥ — Flx). PyHKUMA
¢urypbl.
e 12

Hanpgute nnowaab purypbl, orpaHU4EHHON NIMHUAMU

Ha pucyHke nsob6paxeH rpacdumk

<
F(x) =x° +30x" +305x — <

Kakasi n3 paHHbIX yHKLUMUN He siBNsieTCcA nepBoobpasHoun Ansa pyHKuMmn
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60. " 10 © Ha pucyHke n3o6paxéH rpadmk HeKOTOpoMn

3
L F(x) =2x — 54x" + 488x — =
dyHkumm ¥ = f(X). ®dyHkums

1 4 — opnHa u3
nepBooOpasHbIX (pyHKLUN ! (*]':J'Hal‘/'lAMTe nrnowaab 3aKkpaweHHoN purypbil.

e 8

61. " Ha pucyHke n3o6paxéH rpadpmk HeKOTopom
dyHkuun ¥ — I (XJ- PYyHKUUA F{_” — .!:" 3{1,:2 1301y — — — OAHa u3

nepBooOpasHbIX (pyHKLUN flx). laianTe nnowanb 3aKpa'ﬂJeHHoﬁ ¢urypsbil.

e 4

N e e

) ||'I_
|
\‘f
i1 " Ha pucyHke nsobpaxeH rpg(pvu(

. 5 12
L F(x) = 2x" — 60x° + 601x — —
dyHKuMn ¥ — Sflx). PyHKUMA

T

62.°

— ofHa u3
nepBooo6pasHbIX PYyHKLUU ! ':XJ-Haﬁ,qMTe nrowaab 3aKkpaweHHon puUrypsbil.

e 6
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63. -9 " Ha pUCYHKe n3o6paxéH
rpachmk HeKOTopou

. D
o F(x) =2x" +60x" +602x — =
dyHkummn ¥ = JX). dyHkums 4 _ opHa n3

nepBooo6pasHbIX (pyHKLUN f":f*?:'-Haﬁ,qMTe nrnowaab 3aKkpaweHHoN purypbil.

|

64. - —4 " Ha pUCYHKe N306paxeéH rpacpmk HeKOTopom
o oy 3 2 .
doyHkuun ¥ — fix). PyHKUMUA Flx) =x +12x"+5lx—3 _ oAHa u3

nepBooOpasHbIX (pyHKLUN .f'(lj-Haﬁane nnowaab 3aKkpaweHHon purypbil.

e 38
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65. - " Ha pUCYHKe n306paxéH rpadmk HeKoTopou
. 20
o Fix) = 2% 4 24x7 4 97x — —
doyHKkuun ¥ — fix). ¢’yHKL|VIi! ‘ 3 — opgHa u3
nepBooOpasHbIX (pyHKLUN ! ':J"?J-Haﬁ,qme nrnowaab 3aKkpaweHHoN purypbil.
® 6
| | t
I
EI| |i|E
| |
.
: III |III
III Ill
v
66. -3 ""Ha pUCYHKe U306paxKéH rpacpmk HeKOTOpOoW
" , 7
o F(x) =2x" +24x" +99x — —
dbyHKuMn ¥ — fix). PyHKUMA 4 — opHa u3

nepBooOpasHbIX (pyHKLUN f"i«*f:'-Haﬁane nnowaab 3aKkpaweHHon ¢purypbil.

e 381

276



67. ! -2 "* Ha pUCYHKe M306pakéH rpachmk HeKOTopoN
cyHkummn ¥ = f(X). dynkums ft';"'} =" 49" +31x ]—o.qHa ns3
nepBooo6pasHbIX PYyHKLUU /(x).HaitguTe nnowaab 3aKpaweHHoun purypbl

""" Ha pucyHke nzobpaxéH rpachmk HeKoTopom

L F(x) =2x" + 18x" 4 56x — —
dyHkummn ¥ = [ X). dyHkuma

— ofiHa u3
nepBooOpasHbIX PYHKLUU f(x).HaitguTe nnowaab 3aKpaweHHoOU urypbl.

e 8
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69. '  :

! * Ha pucyHke nsobpaxéH rpachmk HeKOTOpom

n ) 17
F(x) =2x" — 18x% + 55x — —

1 7T — opHa u3
nepBooOpasHbIX (pyHKLUN /1x).Hangure nnowank 3aKpaweHHou urypbl

dyHkuun ¥ — Flx). PYHKUUA

70. O

I Ha pucyHkKe nsobpaxeH rpacuk HeKoTopomn
2

o F(x)==x" —6x> +19x -2
dyHkumm ¥ = f1x). DyHKUMA 3 — oAHa u3
nepBooOpasHbIX (pyHKLUN /1x).Hangure nnowaaw 3aKpaweHHoOn urypbl

e 9
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71.

13

* " Ha PUCYHKe n3o06paxeéH rpadmk
127 +73x

o F(x)==x
HeKoTopoun pyHKUmmn ¥ — flx). ®PyHKuuA 3
ofiHa U3 nepBoOOpa3HbIX (PyHKLUN fix). HanpguTe nnowaab 3akpaleHHON
¢urypbl.
6

* " Ha PUCYHKe n306paxeH rpaqwuclg
F(x)=x> —21x" 4 149x — —
(x) =2x v X 0 _

HekoTopoun cpyHKUUM ¥ — Flx). ®PyHKUUA
ofiHa U3 nepBooOOGpa3HbIX hpyHKLUN f1x). Hainpure nnowanb 3aKpalwleHHOMn

curypsbil.
® 6



* " Ha PUCYHKe n3006paxxeéH rpadmk
F(x)=x"—21x* +152x — —

HeKoTopoun pyHKUMmM ¥ — Flx). ®PyHKuUUA 11—
ofiHa N3 NepBoOOpa3HbIX (PpyHKLUN fix). HanpguTe nnowaab 3akpaweHHOW

¢urypbl.
e 1

9 " Ha pUCYHKe n3o6paxeéH rpadpmk

74.
F(x) = 22" — 48x% + 385x 3

HeKoTopoun byHKUuumM ¥ — flx). PyHKUMSA
ofiHa U3 nepBooOOpa3HbIX hpyHKLUN f1x). HainguTe nnowaab 3aKpalueHHOM

¢urypbl.
® 6
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2 * Ha pPUCYHKe U3006paxeH

.'I'
2 5
R 0 20y — =
_ X 200"+ 201x 5

75. °

rpacpuk HeKoTopomn
Flx) =

3 — ofHa u3

dyHkummn ¥ _.f'ilj-¢yﬂkuug ‘
nepBooo6pasHbIX (pyHKLUN /1x).Hangure nnowaaw 3aKpaweHHoun purypol.

e 9O
A0
£ h
|'l|l.. I\I\Il"'u
||I.I IIII-
IIII IIII
76. -1 -7 "™ Ha pucyHke n3o6paxéH rpacuk
HeKoTopoun
- 4 . 34, 280 18
Lo Flx)=—=x"——x"——x——
dyHkummn ¥ = f UJ-CDyHKuMg ‘ 9 3 3 5 —opHaus
nepBooOpasHbIX (pyHKLUN f(x).Hangute nnowaab 3aKpaweHHoOu purypbl.
® 6

h
|

v "Ha pucyHKe n3o6paxéH rpaduk HeKoTopo

71. :
cyHkummn ¥ = [(X). dynkums F(x) = —=x + —x> — 105x — 3 — 0AHa u3
nepBooOpasHbIX (pyHKLUN flx). Haﬁp.u% nnou.ldap,b 3aKpaleHHoOu urypbl.

® 6,75
® 6.75
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78." " "Ha pUCYHKe M306paxeéH rpacdhmk HeKOTOpOM
51 ,
L F(x)=——=xX +—x*—42x— —
dyHkummn ¥ = 1 (X). dyHkums J 10 1l — opHa ns

nepBooOpasHbIX (pyHKLUN .f":X]-Haﬁane nrnowaab 3aKkpaweHHoON purypbil.
o 27
e 27

79. - 7 " Ha pUCYHKe M306paxeéH rpacpumk

o F(x)=—=x — —x’ —35x— —
HekoTopon dpyHkuumn ¥ = J(X). dyHkuus 6 11—

ofiHa U3 nepBooGpa3HbIX PyHKLUU Flx). Hangute nnowanb 3aKpaleHHOW
¢urypbl.

e 2,25
e 225

80. -w -5 " Ha pUCYHKe n3obpaxéH rpacmk
) I + 9. | ]
o F(x)=—=x" ;_1'3 30x — —
HeKoTopoun pyHKUMmM ¥ — flx). ®PyHKUMA D - 8 —
ofHa U3 nepBooGpasHbIX PyHKUMUU fix). HanguTte nnowaab 3akpaweHHOMN

durypsbl.

e 125
e 125
o I
A

{ 4

i \
81. 6 """ Ha pucyHke nsobpaxeéH rpaduk

HeKoTopoun

11, 33, 297 |
3B 27,

i —X -
doyHKuun ¥ — fix). CDyHKuvm ‘ 30 4 5 2 —ofHa us3
nepBoobpa3sHbIX PyHKLMM f1x). Hangute nnowaab 3aKpalwleHHoOMn urypbl.

F(x) =

® 4,05
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A
/ \
82. - -6 "™ Ha pucyHke n3o6paxéH rpacuk
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 n306paxéH 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
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86. ¢ -5 """ Ha pucyHke n3o6paxéH rpadmk
, S 7
o F(x)=—=x— =x>—24x— =
HekoTopo# dpyHkuumn ¥ = J(X). ®dyHkuus 35 10 6 —

oiHa U3 NepBOOOpPa3HbIX (PyHKLUMN Flx). Hanagute nnowaab 3aKkpaleHHOW

durypsbl.
e 25
e 25
A 't
y N
.-'f/ \‘\. -
87. ¢ = """ Ha pucyHke n3o6paxeéH rpacmk
. 9 , 9
o Fix)= —x — Zx? —12x 5
HekoTopon dpyHkuumn ¥ = J(X). dyHkuua 8 4 a—

ofHa 13 NnepBOOOpa3HbIX PyHKLUN f"@']-Haﬁ.qme nnowaab 3aKpaweHHON
¢urypbl.

° 4
O
||l I'.
| |
|II I',
IIII III|
88. -t ‘ """ Ha PUCYHKe U306 paxéH rpachmk HeKOTopom
dyHkummn ¥ = JX). dyHkums !‘;IZ.!;:] = —x" — 18x" — 105x — 20 — ogHa u3
nepBooOpasHbIX (pyHKLUN f1x).HanguTe nnowanb 3aKpalwleHHoOM churypbl.
e 1
O
| \
|III \
|II II'
|II IIII
go. = |

Ha pucyHke nsobpaxeH rpacmk HeKoTopon

dyHKuMn ¥ — Flx). PyHKUMA F(x) = —E_T} "2 _9()x— ]()— oAHa u3

nepBoobpasHbIX PyHKLMM .f'(lj-Haﬁnwf@ nnowfab 3aKpalweHHOW ¢purypbil.

e 5
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-6 = " Ha pUCYyHKe M306paxéH rpadpmk HeKoTopoi
oo Flx)=—=x"—=x* —0x— 2
dyHkummn ¥ = JX). dyHkums ) 4 2 — opHa u3

nepBoo6pa3HbIX PyHKLMM f":f*?:'-Haﬁ.qMTe nrnowaab 3aKkpawweHHon purypbil.
2,25
2.25

ity
-
=5 -3 "'" Ha pucyHke nsobpaxéH rpacmk HeKOTopomn
.l
P | .

. [
o Flx)=—=x"——x"=9x— =
yrkummn ¥ = /(5. dynkumn 5 5 5 — opHa U3
nepBooO6pasHbIX (pyHKLUN f1x).-Hangure nnowane 3aKpaweHHoun purypol.

0,8

4 7 Ha pucyHke nsao6paxéH rpacdpmk

) I 4
o F(x)=——x" — =x> 4+ 3x— —
HekoTopoun hyHKUUM ¥ — flx). ®PyHKUMA 18 4 I —
ofiHa U3 nepBooOGpa3HbIX PyHKLMUU flx). Hangute nnowanb 3aKpaweHHOW

curypsbil.

20,25
20.25
0y o
Y I 4+ " Ha pucyHke nsobpaxéH rpadpmk HeKoTopoun
. 2 12 , 1
o F(x)= —=x'4+ —x}— —x—8
dyHkummn ¥ = 1 (X). dyHkums 5 5 5 — oAHa u3

nepBooOpasHbIX (pyHKLUN f":f"?:'-Haﬁ,qMTe nrnowaab 3aKkpaweHHoON purypbil.
1,6
1.6
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94, 2 % * Ha pucyHke n3obpaxéH rpadmk HEKOTOpOM
o .1 4, 10 10
oo Flx)=—=x"+=x"——x——
byHKUUN ¥ — flx). PyHKUMUA 9 6 3 9 — opHa u3

nepBooOpasHbIX (pyHKLUN .f":X]-Haﬁane nrnowaab 3aKkpaweHHoON purypbil.

e 1,5
e 15
x’/\
y
1 ."llll:r \"'- -
95. ¢ 3 7 Ha pucyHKe nsobpaxéH rpachmk HeKoTopom
F(x) 4 3,2 63 16
o X)=——=x"+3r——x——
doyHKkuun ¥ — fix). PyHKUUA ! 3 3 —opHa u3

nepBooOpa3HbIX (pyHKLUN .f'(lj-Haﬁane nrnowaab 3aKkpaweHHon ¢purypbil.

° 64
e 64

| .-'"--f_ - --\--\-\-\"'\-\.H\

e .
y N
// \\

A \ .

96. ' 0 “ Ha pucyHKe n3obpaxeéH rpadmk
L F(x)=——xX'4+—=x>—Z>x—15
HekoTopo# dpyHkuumn ¥ = J(X). dyHkuus 18 12 3 —

ofiHa U3 nepBooGpa3HbIX PyHKLUU flx). Hangute nnowanb 3aKpaweHHOW
¢urypbl.

e 20,25
e 20.25
AN

£

{ E-.
97. | " " Ha pPUCYHKe N300paxeH rpacpuk HeKOTopon

11 5 121 154
o Flx)=——x"+ X — xX— =
dpyHkummn ¥ = [ X). dyHkums 30 20 5 3 —opHaus

nepBooOpasHbIX (pyHKLUN flx). HanauTte nnowaab 3aKkpaweHHON puUrypbl.

® 4,95
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98. ! 0 " Ha pUCYHKe n3obpaxéH rpacuk
- s 1 5 20 ]

oo Fx)=——=x"+=-X"——x—=

HekoTopo# dpyHkuumn ¥ = J(X). dyHkuus 18 6 3 4

OoHa U3 NepBOOOpPa3HbIX (PyHKLUMN Flx). Hanagute nnowanb 3aKpaleHHOW
¢urypbl.

® -5864

||'.I

99. ¢ 6 9 " Ha pucyHKe n306paxéH rpadmk
HeKoTopou
L 7 21 , 189 7
o Fix)= — e =
doyHKuun ¥ — fix). PyHKUUA 30 4 5 9 — ofHa n3

nepBooOpasHbIX (pyHKLUN flx). HanguTte nnowaab 3akpaweHHoOn ourypbil.

e 23
. A0
100. ° 6 9 “ Ha pucyHke U306paxéH rpacdpmk
9, 8l 5
" Fx)= -~ 4o S0, 2
HekoTopoi dyHkuumn ¥ = f(X). dyHkums 10 4 5 5

<

ofiHa U3 nepBooGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaweHHOW
¢urypbl.

e 1,35
e 1.35
& /._
*"! \"'\
A
} ! b w
101. ° 8 1w “ Ha pucyHke n3obpaxeéH rpacuk
3. 8l 6
o F(x)=—=x+—x> — 144x — —
HekoTopo# dpyHkuumn ¥ = J(X). dyHkuus 5 5 11—

ofiHa U3 nepBooGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaleHHOW
¢urypsbl.

e 24
e 24
102. ° 8 1 “ Ha pucyHke nsobpaxéH rpacdmk
, 1 . 27
F(x) = —=x>+ =x* —60x — |

HekoTopoit doyHkumm ¥ = 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?

R

V32

2. Ykaxute napy KomnJfimHeapHbIX BEKTOpPOB:

(@]
[\

a(1:4:5) " b(0;8:-1)

a(2;8;-1) , b(4;16;-2)

a(0;0;0) y b(8:4:3)

a(1:2:2) , b(-1;2:2)

a(1;-3;4) , b(4;-3;1)

3. BekTop m(4;-8;6) opTOroHaneH BeKTopy ». YKaXXute KoopauHaTbl
BeKTopa n:

n(=1:-2:-3)
;( 1;2;3)
n(-2;2:4)
n(2;-2:—4)
n(=2;-2;4)

4. Bbluncnutb KoopauHaThl cepeavHbl oTpeska AB, ecnu A(-10; 2; 3) u B(0; 16; -
7).
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O

@)

8.

(5;-8:2)
(=5;9;-2)
(=5:8;2)
(5;9;-2)
(—10;14;—4)

. YeMmy paBeH Mmoaynb BeKTOpa ]\Z\f, ecnu M (\/37 V2 \/5) N (2\/5;3«/5; \/5)

255 &

+2

V2443

. Bbluncnutb ckansipHoe npon3BeaeHne BeKTOPOB ;(2;—1,5;4) n B(—3,5;2;O)

-10

.31
OaHbi sektopel 4(=5—:Dn B(l;i;l). BbluMcnuTb koopAnHaThl BEKTOpa
53

4 8 2
m=15a-8b.

15 15 15
7 1
(———;10)
8 8

(=3;-15;-5)
(=3;257)
(7;2;11)

OaHbl Touku A(0; 18; -1) u B(4; 13; 0). Yemy paBHa anuHa otpe3ka AB?

V113
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9. YkaxuTe napy KOnnvHeapHbIX BEKTOPOB:

a(1;4;5) . b(0;8;—1)
o a@8i-1), b(4;16;-2)

a(0;0;0) , b(8;4;3)

o a(l;2;2) - b(-1;2;2)

a(1:-3;4) , b(2-6:8)

— -

10. Bektop m(—1;—4;3) opTOoroHaneH BeKTOpy 7 . YKaXuTe KOOpAUHaTbl BeKTopa

—

n.

n(=1:-2:-3)
° ;’;(1;2;3)
n(=2;2:4)
n(2:-2:4)
n(-2;-2:4)
11. Bbluncnutb KoopavHaThl cepeavHbl oTpeska AB, ecnu A(-5;1; 10) n B(-5;
15; -14).
(5:-8:2)

o (-5:8:-2)
(=5:8:2)
(5:9:-2)
(—10;14;-4)

12. Bbluncnute KOOpAMHaTBLI 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 ]\T\;, ecnu M(Z\/_O\/_ B3 2 \/g) N( 3;
o 4

J7
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SN
NI
NG

14. MNpu KaKOM NONOXUTENBHOM N BEKTOPbI (2n+212) u (70:-2)

OPTOroHasbHbI?
-2; 1

o O O O
1
N

([ ]
=

—_—

15. Bbluncnutk ckansipHoe npousseneHue Bektopos a(1;—1,5;8) n b(5;2;1,5):

o 14

16. [Oanbl BekTOpbI a(3;-3;5) 1 b(3;0;5). BbIMMCANTL KOOPAUHATLI BEKTOpPA
m=>5a—06b.

221
o 15715715
7 1
(== —;10)
o 8 8
o (=3-15-5)
o (3:257)
o (7:2511)
*{ -} =321}, {-3;-6;9}.
17. 16.9 L2 3, 0b ¢ Toraa KonnuHeapHbIMU
OyAayT BEKTOpbl...

o a> nhb—
O b™un c—>

[ ] a N

N
18. M (xq; y1; z1), K (x2; y2; Zz2). Toraa KoopanHaThl BeKTOpa KM paghbil...

® (X1 —XyY1— Y221 — 22}

o {x2—x3y2—y122— 21}
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-

I

19. ¢ m;”;k'Tor.qa BEPHO, YTO...
o [TaT?=Vm+n+k

® [Ta[=Vm?+n2+ k2

o |7a” | =Vmnk

5
20. [OaHbl Touku M (-1; 2; 3) u B (1; —1; 5). Toraa KoopavHaTtbl 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; y1; 21), K (x2; y2; z). Torna anuHa Bektopa KM pasHa...

o V(x1—x2)%+ (y1 — y2)? + (21 — z2)?

o Vi +x2)2+ (y1 4 v2)? + (21 + 22)?

o V(xi+ yi+z1)? + (x2 + y2+22)?

N
23. [aubl Touku K (2; —1; =3) n M (1; -2; 3). Toraa koopavHaTbl Bektopa KM
paBHbLI...

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). Torga | 181= .
e §5

25. Kakoe yTBepxaeHue BepHoe?

N
- - - - -

ab=|al|-|b|-cos (a, b).
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N
> - - - >

ab=|al-|b|-sin (a b).

N
- - - - >

lal-|b|=ab -cos (a, b).

©)

@)
- -

d oo }

26. CkanspHoe npousseseHue BekTopoB ¢ a;ay;a; y b bbb pagpe

® a1b1+a2b2+a3b3
O aiazas + b1bybs

O a1b2b3 + b1a2b3 + b1b2a3

- n Q
27. CkansipHoe npou3BeaeHUe BekTopoB {_ 2153 } {_ 42 _1} paBHo...
e 7
- o> o { } -
28. alb, a‘l;-2;4m ; b{2;2m+1;—m}.-romam=___
e (;-1
O TaKOoro m Het
o 0;1
o -1
o 2;1
29. 35. Kakoe yTBepxaeHue BepHoe?
»"> |ad|-| D]
cos (a, b)=——5=—-
N ab
> - ab
cos (a, b)=—=——=
. lal-]b|
-
- > a b
sin (a, b) = 5 -
; jal-|b]
{ -2} {124
30. CkansipHoe nponsseaeHue sektopos ¢ 3 /3 nb paBHo...

e 3

1

ey —21}, { —al
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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. Hawnaute ckansipHoe npousBeneHue o - b, eCru: ‘»
e 6

33. Hanaute ckansipHoe npousBeneHue « - b, €Cru: HZG’ ‘l;‘:l, 4(2;5): .

a

e _3/2
3v2
3

o V2

o 3V2

o 6V2

34. Hawnaute ckansipHoe npousBeaeHue « - b, eCru:

‘2‘:4, b

e —10V3

10V3
10

o V3
o 5V3

35. Hawmaute ckansipHoe npousBeaeHue « - b, €Cru:

‘2‘:7, ‘13‘ —2. 4(2;13): 120°,

36. Hawmaute ckansipHoe npousBeaeHue « - b, €Cru:

M:z, ‘Z‘:s, 4(2;5): 1350,

e 52
o 5v2

V2
5

o 2V3

o 2V2

37. Hangute ckansipHoe NpousBeaeHne « - b, eCnu:
e 93

o 93

o V3

a|=3 |B|-4 AG:5)- 10

=5, 4(2;5): 150°.

‘;‘:6, ‘Z‘:z., z(Z;E): 150°,
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o 9
o 6V3
o 3V3

- >

38. Haiigute yron mexay Bektopamu “ n b, ecnna> b°=12,|la’~>| =3, [|b~=8

o 30°

® 60°

o 120°

39. Hamgute yron mexay Bektopamu «{5; —2; 7} n »{7; 5; 2}.(OTBeT ykaxuTe B
rpagycax)

® 60

40. Hampgute yron mexay Bektopamu «{2; 1; 1} u 5 {-1; —1; 0}. (OTBeT yKaxuTe
B rpagycax)

e 150

41. Hangute yron mexay Bektopamu «{7; 0; =1} n +{7; 4; 4}. (OTBeT ykaxuTe B
rpagycax)

® 45

42. Hangute yron mexay Bektopamu «{7; 2; 1} n 5 {1; 1; 0}. (OTBeT ykaxuTte B
rpagycax)

e 30

43. Hanpute yron mexay Bektopamu «{4; 5; -2} n »{-7; -5; —4}. (OTBeT
yKaXute B rpagycax)

e 135

44. Hangute yron mexay Bektopamu «{—4; 1; 1} u »{-1; —1; 0}. (OTBeT ykaxuTe
B rpagycax)

e 60

45. BbluucnuTb yron mexay a(3;3;0) y 0(3:0,0) (OTBeT yKaxuTe B
BEKTOpamMu rpagycax)

e 45

46. BbIMUCAUTL yron mexay a(0;4:4)  6(0:3;0) (OTBeT ykaxuTe B

BeKTOpamMu rpagycax)

e 45

47. [aHbl KoopauHaThl Touek: A (1; —1; —4), B (-3; -1; 0), C (-1; 2; 5), D (2; -3;
1). Toraa KocuHyc yrna mexay npsambimu 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. Bbluncnute yron mexay npsimbimu AB n CD, ecnu
A(3;-2;4),B(4;—1;2),€(6;—3;2),D(7; —3;1). (OTBeT yKkaxxute B rpagycax)

® 30

50. Bebluncnute yron mexay npsimbimu AB n CD, ecnu
A(5;—-8;—-1),B(6;—8;—-2),€(7;—5;11),D(7;—7; —9). (OTBeT yKkaxuTe 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 yKaxxute B rpagycax)

e 0

52. Bebluncnute yron mexay npsimbimu AB n CD, ecnu
A(—6;—-15;7),B(—7;—15;8),€(14;—10;9),D(14; —10; 7). (OTBeT yKkaxuTe B
rpagycax)

e 45

53. [OaubiToukun A(1;3;0),B(2;3; —1),C(1; 2; —1). Beluncnure yron
Mexay Bektopamm C” A"~ u C 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. Bbluucnute 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 Bektopamu a —{0; 5; 0} u b™={0; —/3; 1}.
(OTBeT ykaxuTe B rpagycax)

e 150

59. Buluucnute yron mexay Bektopamm a’—{—2.5;2.5;0} n b"—{-5;5;5v2}.
(OTBeT ykaxuTe B rpagycax)

e 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(—V/5; V3;
Kakune n3 atux To4yek nexar Ha nnockoctu 0yz?

[ J
I 6O m m OO @

62. [aHbl TOYKM

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;
Kakue n3 aTux Touyek nexar Ha nnockocTtu 0xz?
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). HanauTe
paccTosiHue Mexay cepeanHamu otpeskoB AB un CD.

=

64. [OaHblBekTOpbl c— = (3;—2;1) n a>= (2;—3; —1). Hangure |c— — 2a>)|

I

65. [Oanbi Toukn K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). HanguTe Takoe 3HaYyeHue y,
yTOObLI BbINONHANOCHL ycrnosue KT = PT.

o -4

66. B ky6e ABC[l A1B1C1[l1, ycTaHOBUTE COOTBETCTBUE MEXAY BEKTOpaMu 1 ux
B3aUMHbIM pa3MeLLeHUEeM.
A_)_le_» ~n B_>+)1""C+H1"_)
KOJISIMHEapHbl

A_>_>_)1')"R I/I[[_)_)_)A—)_)_’l"%

NPOTUBOMOJIOXXHO HanpaB/iEHbI
CKpeuwunBarowmneca
BB 12 uATATT

neprneHanKYNspHbI

67. YcTtaHOBUTE COOTBETCTBMUE MeXxay BeKtopamMmu u 3Ha4eHUAMU nx AriMH.

H=(0;2;—4)
25

d=(0; 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 3HAYEHUSAAMU CKansAPHOro
Npou13BeaeHUs1 BEKTOPOB c— U a —.

lc—=| =5, |a™>|=12, Z(a?: =60°

- >=30
o1 =3, = =v2 | £(ac)-45°
> H=3
=] =5, [a=| =6, 4(‘”)2 120°
- »=-15
ol =4, la™>] =7, 4@): 180°
- =-28

69. OnpepenuTe KoCUHYC yrna mexay Bektopamu a—(2; -1;3) n 5-(1; -4;3)

P
2491
7
O —
310
14
O —
3v/59
5
O —
24/10
6
O ——
72

70. Kakasi U3 AaHHbIX TOYEK NEXUT Ha OCU z?
A (0;3;1)
B (0,0;0)

O

O

C (0;0;4)
D (0;-3;0)

O

71. Hanaute KoopauHaThl cepeaunHbl oTpeska PQ, ecnu P (1,2; -3; 6,3), Q (-2,6;
3,2; -5,1).

0 (-0,7;0,1; 0,6)

0(1,9; -3,1; 5,7)

0 (0,7; -0,1; -0,6)

O (-1,9; 3,1; -5,7)

o O O

72. Hangute KoopauHaTbl BekTopa A” B™—, ecniv A (-3; 2; 1), B (1; -4; 3).
o ATBT@4; -6; 2)
o ATBT(=2; -6; 2)
o ATBTT(2; -2; 4)
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o ATB ™™ (4; 6;2)

73. HawnauTte paccTosinne mexay Toukamm B (-2; 0; 3), K (3; 4; -2).
o V42

o V66

o) 2\/%

o 2\/§

74. Hangute cymmy BekTOpoB — z 75 11 3

d=(-: . — (e —
(3'0'3'5) a=( 2’3’ 4)

519 23)

6 30 20

75. Touka M - cepeauHa otpeska AB. Hangute koopanHaTbl Touku B, ecnn A
(2; 15 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 BEKTopamu c— U a -, €Cnu, [¢’=| =2, [a™>| =3, c> x &>=3
(B rpagycax)

e 30

77. Yemy paBHO pebpo ky6a ABCDA1B1C1D1, ecnin A (2; 0; 0), A1 (2; 0; 4)?
o -4

o 16

78. BbluncnuTte pasHOCTb BeKTOpOB 1:>— d —, ecnn 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. [aHo BekTOp 8:(6;—8;0). Hangute koopauHaTbl BeKTOpa _1,58_
o (9;12; 0)

o (-9; 12; -1,5)

o (9;12; -1,5)

® (-9;12:0)

80. Hawnaute kKoopaAUHaTLI TOYKU, CUMMETpPUUYHOM Touke A (-1; 3;
2),oTHOCUTeNnbLHO Touku Q (3; -1;4).

o (5;1;10)
o (5;-1,6)
® (7;,-5;6)
o (-7;5; -6)

81. Hanaute pagnyc n KoopauHaThbl LeHTpa cepbl X2+ y2 +22 —2x + 4y — 2z =
31

o 0O(1;2;,-1),R= \/ﬁ

e 0O(1;-2;1),R=~37
o 0O(;-2;1),R=37
o 0O(1;2;-1),R=37

82. [aHbl BekTOpbI c— = (—1;3;7) n a>= (6;2; —8).HaiianTe KOOpANHATLI BeKTOpa
2+ 3a>

(16; 12; -10)
(20; 12; 38)
(20; 12; -10)
(-2; 6; 14)

o O O

83. [OaHbl Toukn A(5;3;2), B(3;-1;—4). HanauTe AnvHy BekTopa 4B .

o 214
o 62
o 8

o -12

—

84. [OaHbiToukn A(-1;2;3) n B(1;—1;4). PazanoxuTe BeKTOp 4B NO KOOPANHATHbLIM
BeKTopam

AB=-2i +3j -k

o
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AB=j+7k
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o AB=2i-3j+k

AB=3i —2j—k

85. [Maubi BekTopbl ~{ ~3;-1'n b{-1;2:0}. HaitanTe KOOPAMHATBLI BeKTOPa
al;

c=a-b.

¢{-2:5-11,

o € 2:5;

86. [OanbiBekTopbl “{ —4;3}u h{-3;2;1}. HaitauTe KOOpAUHATLI BeKTOpa “=+b
a?2; c a

R .52—1;—}2;—4}

c1;2;4 .
o oel-124)

o Cl-1:-2:4}

@)

—

87. [OaHbl Toukn A(2;3;-1) n B(4;1;-1). Paznoxute BekTop AB no

KOOpAWHaTHbLIM BEKTOpam

N

N

o o) AB=2i-2j.

N

o 1) AB=2i+2j

88. [MaHbi BekTopbl ~{ -3;-1}m h{-1;2;0}. HainauTe KOOpPANHATLI BeKTOpa
al;

c=a+b.

5 52—1;0;—1};
R

c0:;1;1 .

o C{0-1;-1}.
ﬁ{ _1}

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. O6Lem Ky6a paseH 8. HainauTe 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. O61em ogHoro Ky6a B 8 pa3 6onblue o6bema apyroro Ky6a. Bo ckonbko
pa3 nnowanb NOBEePXHOCTM NepBoro Ky6a 6onbLie nnowaan NoBepxXHOCTH
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, Bbixogsliee N3 TOM XKe BEPLUUHDI.
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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
paBHo 3. Hanaute nnowaab rpaHy napannenenunena, nepneHANKYNApPHON
3ToMy peopy.

e 38

16. O61bem npsmoyronbHoOro napannenenuneaa paseH 60. MNnowaak oaHoM
ero rpaHu pasHa 12. Hanaute pe6bpo napannenenuneaa, nepneHAuKynspHoe
3TOMN rpaHu.

e 5

17. [OBa pe6pa npssMoyronbHOro napannenenunena, Bbixogsime U3 ogHom
BepLUHbI, paBHbl 2 1 6. O6bem napannenenunena paseH 48. Hanaute TpeTbe
pebpo napannenenunena, BbIXxoAslliee U3 TOWN XXe BePLUUHBI.

° 4

18. Tpu pebpa npsamoyronbHoro napannenenunena, Bbixogswme n3 ogHOM
BEpPLUHbI, paBHbl 4, 6, 9. Hanaute pebpo paBHOBENUKOro emy Kyba.

® 6

19. [Ba pe6pa npsiMoyronbHOro napannenenunena, BbIXoaswme U3 ogHom
BepLUHbI, paBHbI 2, 4. lnaroHanb napannenenunena pasHa 6. Hamgure
o6beM napannenenuvnega.

e 32

20. [sa pebpa npssMOyronbLHOro napannenenunena, BbIxogsilme n3 ogHOM
BepLMUHbI, paBHbI 2, 3. O6bem napannenenuneaa paseH 36. Hangurte ero
AunaroHanb.

e 7

21. [sa pebpa npsmoyronLHOro napannenenunena, Bbixogswme n3 ogHOM
BepLUHbI, paBHbI 2, 4. [lnaroHanb napannenenunena pasHa 6. Hampgure
nsowanb NOBepPXHOCTU Napannenenuneaa.

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 NPSAIMON TPeyronbHON NPU3MbI CAYXUT NPSIMOYrOSbHbIN
TpeyronbHUK ¢ KateTamu 6 1 8, BbicoTa npu3mbl paBHa 10. Hanaurte nnowaab
€e NOBEPXHOCTMU.

® 288

29. Mnowaab NOBEPXHOCTU NPABUNLHON TPEYronbHON NpU3MbI paBHa 6. Kakon
CTaHeT nJfowaab NOBEepPXHOCTU NPU3MbI, €CIiN BCe €€ pébpa yBenunyaTcs B TpuU
pa3a, a ¢oopma ocTaHeTCs NpexHen?

e 54

30. OcHoBaHMeM NPSAAMON TPEYroNbLHON NPU3MbI CAYXUT NPSAMOYrOSbHbIN
TpeyronbHUK ¢ KateTamum 5 n 12, 6okoBoe pedbpo npusmbl pasHo 8. Hanaurte
nnowanb 60KOBOM NOBEPXHOCTU NPU3MBbI.

e 240
31. OcHoBaHMeM NPsAAMON TPeyronbLHON NPU3MbI CAYXUT NPSAMOYrOSIbHbIN

TpeyronbHUK ¢ Katetamu 9 n 40, 6okoBoe pebpo npuambl paBHo 50. Hanaurte
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.

° 4

43. Hainaute 06eM NpaBUNbLHON TPEYrofibHOW NMPaMuabl, CTOPOHbI
OCHOBaHUs KOTOPOM paBHbI 1, a BbiCOTa paBHa V3.

e (.25

e (0,25

44. Hangute BbICOTY NPaBUNILHOW TPEYrofibHOW NMpaMuabl, CTOPOHbI

OCHOBaHM1SA KOTOPOM paBHbI 2, a 06beM paBeH V 3.

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 uMNMHAPUYECKOM COCyae YPOBEHb XUAKOCTM aocTuraet 16 cM. Ha kakoi
BbiCOTe OyAeT HaxoAUTbLCS YPOBEHb XUAKOCTU, €CININ ee NepenuTb BO BTOPOU
cocya, AMamMeTp KoToporo B 2 pa3a 6onblue nepsoro? OTBeT Bbipa3uTte B CM.

o 4

48. O6bLem nepBoOro UMNMHApPa paseH 12 m3. Y BTOPOro uMnuHapa BbICoTa B
Tpu pa3a 6onblue, a paguyc oCHOBaHUSA — B ABa 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 .

o 12
50. B uunuuppuueckuin cocyn Hanunm 6 Kky6. cm Boabl. B Bogy NnonHocThbI0

norpysunu getanb. [pn 3TOM ypoBeHb XNAKOCTU B cocyae yBenuuunca 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
ocHoBaHus — 1. Hangute BbICOTY LMNUHAPA.

e 2

55. Mnowaab 60kOBON NOBEPXHOCTU UMNMHAPA paBHAZ2TT , a BbicoTa — 1.
Hangute AnameTp ocHOBaHUA.

e 2

56. O6Bbem koHyca paBeH 16. Yepes cepeanHy BbICOTbI NapannenbHo
OCHOBaHUIO KOHYCa NpoBeAeHO cevyeHne, KOTopoe ABMAETCA OCHOBaHUEM
MeHbLUEero KOHyca ¢ To1 XXe BeplnHon. Hanaute o6tem MeHbLIero KoHyca.

e 2

57. Bo cKonbKO pa3 yMeHbLNTCA 06beM KOHYCa, eCN ero BbicoTa
yMeHbLUTCA B 3 pa3a, a paanmyc 0OCHOBaHNUSA OCTAHETCS NPEeXHUM?

e 3

58. Bo ckonbko pa3 yBesinunmTtcA o6bem KOHYyCa, ecrnin pagnyc ero ocHoBaHus
YBEeJIN4YnTCA B 1,5 pa3a, a BbiICOTa OCTaHeTCA npe)KHeﬁ?

e 225
e 2,25

59. BebicoTa KoHyca paBHa 6, o6pa3sytowas pasHa 10. Hainaute ero o6bem,
OeneHHbIN Ha TT.

e 128

60. KoHyc nonyuaeTtcs npu BpaweHUn paBHoGeApEeHHOro NPsIMOYrosfibHOro
TpeyronbHuka ABC BOKpyr KaTeTa, paBHoro 6. Hangute 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. BebicoTa KOHyca paBHa 4, a anameTp ocHoBaHuss — 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.

o 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 ocHOBaHusA KOHyca paBeH 12, a anuHa o6pasyrowen — 10.
HanguTe nnowaab 0ceBOro cevyeHmsi IToro KoHyca.

® 48

4.3.9 JiieMeHTbI 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 BepoATHOCTb TOro, 4To NpPYM U3BLATUU OOHOMU 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

BPOLIJEHI:I ABe urparibHbieé KOCTWU. Hantn BepPOATHOCTb TOro, YTO Ha nepBoﬁ
KOCTM Bbinano 4YeTHOe 4YUCJio, a Ha BTOPOU 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 KOP3uWHY, OpPOLIEHHOro OAMH pa3
HeKoTopbiM OackeTrbonucrtom, paBHa 0,4. Hantm BepOATHOCTb TOro, 4TO,
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
cdmkcmnpoBaHHbIX AHen paBHa 0,3. HanTn BepoATHOCTbL TOro, YTO Ha 3TON Gupxke
BbIMIPbIWN NPOU3OUAYT B KaXAbIW U3 3TUX ABYX AHEWN.

e (0,09

16. BepoATHOCTbL BbIMrpbIa HA HEKOTOPOMN BUPXKe B TeYEHUe KaXaoro us AByx
comkcupoBaHHbIX AHen paBHa 0,3. HauTu BeposATHOCTbL TOro, YTO Ha 3TON Gupxe
ABa 3TUX OHS He OyaeT BbIUrpbILLEn.

e (0,49

17. BepoATHOCTbL BbIMrpbIIa HA HEKOTOPOMN BUpPXKe B TeYEHUe KaXaoro us AByx
comkcupoBaHHbIX gHen paBHa 0,3. HanTu BeposATHOCTbL TOro, 4TO Ha 3TON Gupxe
BbIUTPbIWX NPON3OUAYT XOTA Obl B OAUH U3 ABYX (PUKCUPOBAHHbIX OHEWN.

e (0,51

18. [Ba cTpenka He3aBUCMMO p[Apyr OT Apyra CTPensiloT MO  MULLIEHW.
BepoAaTHOCTbL NonagaHusa No MULLIEHU Y NepBOro cTperka pasHa 0,65, y BToporo
paBHa 0,8. HanTtn BepOATHOCTb TOro, YTO XOTHA Obl OAUH U3 CTPENKOB nonageTt
No MULLEHMW.

e (0,93

19. [Ba cTpenka He3aBMCMMO p[ApYyr OT JApyra CTPensiloT MO  MULIEHM.
BeposTHOCTb NonagaHus No MULLEHU Y NepBOro cTperska pasHa 0,65, y BToporo
paBHa 0,8. HanTtu BeposATHOCTb TOro, YTO XOTS Obl OAMH NPOMAXHETCS.

e (48

20. BeposITHOCTbL TOro, YTO NlaMnoyka B JIIOCTPe NeperopuT B TeYeHue roaa,
paBHa 0,3. CuuTas, 4To Kaxaasa u3 ABYX TaKMX NNaMnoyvek B JNIIOCTpe neperopaeTr
He3aBMCUMO OT ApPYrovM, HauTU BEPOATHOCTb COObLITUA B Te4YeHUe roga He
neperopuT XoTA 6bl 0OgHaA NamMnou4ka.

e (091

21. CkonbKo pasnuuHbIX ABY3HAYHbIX Yucen C pasHbIMU UudpamMm MOXHO
3anucatb, ucnonb3ys uudpb 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?

o 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 MATUM3HAYHLIX YUCErN, He coAepXalmX OAMHAKOBBLIX
undp, MOXHO 3anucaTtb ¢ noMolLbio uncp 1, 2, 3, 4, 5 Tak, 4YTOoObLI NepBoMn 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

32
39. HaiiTn 3HaYeHne BbIpaXeHUs u

181
o 192
o 236

o O O

e 182
40. HaiTn 3HaYeHMe BbipaXeHUs 6_!;!

3/7
2
5/7

1/7
1. HaiTm 3HaueHue BbIpaXeHUs %

HO O O

55
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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 CyLleCTBYeT BapMaHTOB €ro oCBeLleHUs,
ecrnv oaqHOBpPEMEHHO AO0XHbl cBeTUTLCA 14 namn?

e 120

49. Ha nnockoctu oTmeuyeHo 13 Touex, npuyYyemM HUKakKue 3 U3 HUX He nexar Ha
oaHOWN NpAMON. CKONbKO pPasfiMyHbIX OTPE3KOB MOXHO NOCTPOUTbL, COeAUHSAA
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. Haitu 3HaueHue C}
® 6

52. Haitn 3HaueHue (2
e 21

53. Haintn sHaueHue C3
® 56

54. Haintn sHaueHue C,

e 10
55. HauTun 3HauyeHue, npegBapuTenbLHO ero ynpocTtus (12 + C13
14 14

® 105
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4.4. Marepuajbl OLIEHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTeCTAlNH
(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, I[TPy 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 im
. 4208 = cos =,
HalizuTe 3HaueHUE BHIPAXKEHUS 4 3

Halinure 3HaueHUE BBIPAKECHUS lg 250 —1g 2,5

Pemnre ypasHenue V | 2+x=xEcmu ypaBHEHHE UMEET 0oJiee OAHOTO
KOPHS$I, B OTBETE 3aIUIIUTE OOIBIINI U3 KOPHEM.

Pemmite nepaBencteo 1002x+1 < 0,1
x4+ 8 x+§

Pemmre ypaBHenue 3x | 7 7x | 5 Eciu ypaBHeHHE HMEET 00JI€€ OIHOIO
KOpHSI, B OTBETE 3aMUIIUTE OOIBIINI U3 KOPHEH.

MaTepI/IaJII)HaH TO4YKa ABUKCTCA HpﬂMOJ’IHHGﬁHO 110

l 4 .4
of) = - — 3"+ 24
3aKOHY 2

METpax, ! — BpEMs B CCKyHJJaX, K3MEPECHHOC C Hayajla ,ZIBI/I)KGHI/IH). HameTe

(rz[e X — PaCCTOAHUC OT TOYKH OTCUCTA B

€€ CKOpPOCTh B (M/C) B MOMEHT BpeMeHHU ¢ = 6 C.

1
Haiinure Toukn sxcrpemyma ynkmmu f(x) = 2x3 — 5x4 —8

[Inomaas 3emens (QepMEepcKoro Xo3sUCTBA, OTBEAEHHBIX MOJI MOCAAKY
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYDP, COCTABISIET 24 ra U paclpeneneHa MexIy
3€pHOBBIMU M OBOLIHBIMH KYJIbTYpaMu B OTHOLIEHUU 5 : 3 COOTBETCTBEHHO.
CKOJIBKO F€KTapOB 3aHUMAIOT 3€PHOBBIE KYJIbTYpbI?

@upma 3aKynaer NpoaAyKIHUIO B ABYX JIOMalIHUX Xo3srcTBax. 40%
MPOAYKIUHU U3 IEPBOTO XO34MCTBA — BBICIIEH KaTETOPUH, a U3 BTOPOTO
xo03giicTBa — 90% mpoayKuuu BeICIIEN KaTeropuu. Beero Briciiyro
kateroputo noiydaet 60% npoaykuuu. Haiiqure BEposSsTHOCTb TOTO, YTO
MPOIYKIHUS, KYTIJIEHHAs! Y 9TOW (PUPMBI, OKaXKETCSI U3 MEPBOTO XO35HCTBA.

10. Auuk ns xpaHeHus 3epHa, UMeroIuil hopmy Kyda 6€3 0JHOM rpaHu ¢

pebpom 50 cM, HYKHO TIOKPacUTbh CO BCEX CTOPOH CHapy»ku. Haiinure
TJIOIIA/Ih TOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MoKpacuTh. OTBET JaiiTe B
KBaJIpaTHbIX CAHTUMETPaX.

JonoJTHUTEIbHASA YaCTh
Ilpu evinoanenuu 3ad0anuii 11-14 3anumwiume xo00 pewienus u no1y4eHHvlil

omeem

11. Beiuncnure 1I0MAab y4acTKa, OTBEACHHOTO TOJ KIymMOy, MepuMeETp

KOTOpPOTO OrpPaHUYMBAIOT JIMHUM Y =Xx%+ 2,y =2x+ 2. Bemonxure
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yeprexk. OTBET aiiTe B KBaAPATHBIX METpax.

12. HaiinuTe Bce penieHus1 YypaBHEHUSI COS2xX +sin 2 x+cosx =0 .

13. [TpsAMOYTOIBHBIN ApATLICIICTTUIIET
ONKCAaH OKOJOLMINHIPA, PATNYC
OCHOBAHMSI U BBICOTA KOTOPOT'O PaBHBI .
Haiimute o0beM napasienenurnena. .

14. JIBoe paboumx, paboTasi BMECTE, MOTYT BBITIOJHUTH paOOTy 3a 12 nuei. 3a
CKOJIBKO JHEH, padoTast OTAEIbHO, BBIMOJIHUT 3Ty pabOTy MEepBbIi pabouuii,
€CJIM OH 3a JIBa JHS BBIMOJIHSAET TAKYIO K€ YacTh paObOThI, KAaKyI0 BTOPOH — 3a
TpU JTHS?

Bapuanr 2

Oo0s13aTeIbHAs YACTh
IIpu BbinotHeHuu 3aganuii 1-10 3anumuTe X0 pelieHUs U MOJTY4YeHHbIN
OTBeT.

I il A
o 2'—1\.-._1;0.3( ).\I]]( ) :
1. Haitnute 3HaueHME BBIpAKEHUS 3 4

2. Haiimure 3Hauenne Bopaxenms 1025025 +102 ps8000.

—3+dx=

3. Pemmre ypaBuenune v * Ecnu ypaBHeHHE UMeET 0oJiee OHOTO

KOPHA, B OTBCTC 3aIIUIIUTC MECHBIIIUM U3 KOpHeﬁ.

4. Pemmre HepaBeHcTBO 82x1 > (0,125
| |

5. Pemmre ypasHenue 5++ 11~ 3x—7 Eciu ypaBHeHHE UMeeT GOJIbILIE OJHOTO
KOpHS$I, B OTBETE 3aMUIIUTE OOJIBIINI U3 KOPHEH.

6. MarepuanbHas TOUKa ABUKETCS MPSIMOIUHEUHO T10

" 4 3 -
x(t) = "4+ 5t+23
3aKOHY ¥(t) £ 61"+ 5t (rme x — paccTosiHue OT TOYKHU OTCYETa
B METpAX, / — BpPEMsI B CEKYHIaX, U3MEPEHHOE C Hayaya JIBUKEHUSA).

Haiigure ee ckopocTh B (M/c) B MOMEHT Bpemenu ! = 3 ¢,

.

Haiigute Touku sxctpemyma Gynkimu f(x) = x°> — 5x* + 3
8. Ilnomank 3emens GepMepCKOTO X034iMCTBA, OTBEAEHHBIX TO]T MOCAKY

CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP, COCTABIIET 72 ra U pacipeneseHa MEXIY
3€pHOBBIMU U 3¢pHOO0O0BBIMHU KYJIbTYpaMU B OTHOILICHUHU 7:2
COOTBETCTBEHHO. CKOJIBKO F€KTApOB 3aHUMAIOT 3€PHOBBIE KYJIBTYPbI?

9. ®upMa 3aKynaeT NpoyKIHUIO B IByX JOMAIIHUX X03sicTBax. 60% mpoayKuumn
13 MIEPBOTO X0351CTBA — BBICIIEH KaTETOPHH, a U3 BTOPOTO X03s11icTBa — 70%
NPOIYKUMHU BBICIIEH KaTeropuu. Bcero BeICIIyI0 KaTeroputo noiydaer 65%
npoayKuuu. Halaure BEpOATHOCTH TOTO, YTO MPOAYKIMSA, KYIUIEHHAs Y dTON
(bUpMBI, OKaXKETCA U3 MEPBOr0 X0354MUCTBA.
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10. Smuk st XpaHeHust 3epHa, UMEroIIi popMy Kyda 0e3 0HOM rpaHu C
pebpom 60 cM, HYKHO TTOKPACUTh CO BCEX CTOPOH cHapyxu. Haiinure
TJIOIIA/Ib IOBEPXHOCTH, KOTOPYIO HEOOXOAMMO MOKpacuTh. OTBET JaliTe B
KBaJ[paTHBIX CAHTUMETpPax.

JlonoaHUTENbHASA YaCTh
Ilpu evinoanenuu 3a0anui 11-14 3anumiume x00 peuwtenus u noOay4YeHHbL
omeem
11. Beiunucnure Miomaas y4acTka, OTBEIEHHOTO TMOJ KIyMOy, MEepUMETp
KOTOPOIrO OrpaHUYMBAIOT JWHUA Yy = x? + 1,y = 3 — x2. Brimoanure
yeprtexk. OTBET JalTe B KBAIPATHBIX METPax.
12.Haiinurte penieHne ypaBHEHUS COS2X —sin x=cos? x .

13.1IpssMOYTOBHBIN MApATLICITCTTUIIET
ONMCAH OKOJIO [UJIMH/IPA, PAIuyC
OCHOBAHUS U BBICOTA KOTOPOTO paBHHI 1.
Haiinure o0beM mapasuienenumnesa.

14. OnuH pabouuii MOKET BBITIOJHUTD 3aJlaHue 3a 12 4acoB, a Apyro — 3a 6
4acoB. 3a CKOJIbKO YacOB BBITIOJIHAT 3a/1aHue 00a pabounx, padoras BMecTe?
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5. CIIUCOK MCTOYHUKOB

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 MaTeMaTHYE€CKOro aHallu3a, TeOMETPHS.
10-11 xmaccel. Anrebpa W Hayana MareMarudeckoro aHaimsa. B 2 4. Yacte 1:
Yuyebuuk i yyammuxcs — oOpa3oBaTelIbHBIX — opraHu3aiuii  (0a30BbIid
ypoBeHnb)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2. 3agauyHuK IJIs ydammxcs
oOpasoBaTeabHbIX opraHuzaiuil (0a3oBbiii ypoBeHb)/ Mopakosud A.l'. u npyrue;
noj penakiueit Mopakosuda A.I'. - M: Muemo3uHa, 2018.

6. MartemaTuka: anreOpa W Havajla MaTeMaTUYECKOrO aHaju3a, T€OMETPUS.
Anrebpa u Havasia matematudeckoro ananuza. 10 kmacc. Hukombckuit 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 Hadaja MaTEeMaTUYECKOTO aHau3a,
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 kitace. CmupHoB B.A., Cmuprosa U.M. "U3naTenscTBO
"IIpocsenienue".

17. Marematuka: anrebpa W Hayajla MaTEeMaTUYECKOTO aHajau3a,

reometrpusi. ['eomerpus. 11 knacc. CmupnoB B.A., CmupHoBa .M. M3narenbcTBO
"[IpocBemienue".

18. Marematuka. ['eomerpus. 10 kiacc. Mepssaxk A.I'., HomupoBckuii
H.A., Ilomonckuii 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. Marematuka: anreOpa U Hadaja MaTEMaTUYECKOTO aHAIU3a, T€OMETPHS.

AnrebOpa u Hauana MareMatudeckoro ananusa. 11 knacc. Bunenkun H. 4., UBamies-
Mycaros O.C., HIBapudypa C.1. "MOILl MHEMO3MNHA

JJIeKTPOHHbBIE H3IAHUSA

1. Becepoccutiickue nnrepHet-omummnuaznsl. - URL: https://online-olympiad.ru /
(mata obopamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.

2. Enunas xomnekius mudpoBbix o0pazoBaTebHbIX pecypcoB. - URL:
http://school-collection.edu.ru_ (mata oopamenus: 08.07.2022). - TekcT:
AJIIEKTPOHHBIN.

3. Nudopmarmonnas cucrema «EauHOE OKHO 10CTyIa K
oOpazoBarenbHbIM pecypcam». - URL: http://window.edu.ru/_ (maTa oGparieHus:
02.07.2022). - TekcT: 3ME€KTPOHHBIN.

4. Hayunas snexkrponnas o6ubdnuorexa (HIB). - URL:
http://www.elibrary.ru (mata o6pamenust: 12.07.2022). - TekcT: 271eKTPOHHBIH.

5. OTtkpbIThIN KOUTeK. MaTemartuka. - URL: https://mathematics.ru /
(mara oopamenus: 08.06.2022). - TekcT: 2IEKTPOHHBIM.
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6. [ToBTopuM Matematuky. - URL: http://www.mathteachers.narod.ru /
(mara oopamenus: 12.07.2022). - Tekct: 3IE€KTPOHHBIN.

7. CnpaBoYHMK 110 MaTeMAaTUKE JIJIs IIKOJBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (maTa obpamenus: 12.07.2022). -
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