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1. IHacnopr poHaa oLleHUBAaEMBIX CPEACTB
1.1. Ob6aacty npumenennss POC

1.2. ®OC mnpeagHa3HaueH I MPOBEPKU PE3YJIbTATOB OCBOCHUS
oO1ieoOpa3oBareibHOM ~ y4eOHOM — nucnuruimHbl  «Marematukay — 21.02.19
3eMIIeyCTPOUCTBO.

1.3. Ileau m 3agaum co3ganusa ®OC

Henbto cozmanuss ®OC sBHsSeTCS yCTaHOBJICHHE COOTBETCTBUS YUYEOHBIX
JIOCTUKEHUM 3arIaHUPOBAHHBIM pe3yJibTaTam 00yueHus o
oOmreoOpazoBaTenbHON AUCIUIUIMHE «MareMaTtnkay W TpeOOBAaHUSM OCHOBHOM
00pa30BaTENbHOM MTPOrPAMMBI.

®OC pemaer 3a1ayu:

- peaquzaiysi MEXIUCHUILUTMHAPHOTO TMOAX0Aa K OTOOpY COJep KaHMs
o011eo0pazoBaTebHON TV CUUTUIAHBI c Y4ETOM npodeccuoHanbHON
HAIpaBJICHHOCTH  OCHOBHOM  00pa3oBaTeNbHOM  MPOTpaMMbl  CPEHETro
po¢eCCUOHATIBHOTO 00pa30BaHus;

- KOHTPOJIb M YIPABJICHUE MPOIIECCOM NPUOOpETeHUsT O00yYarOIMMUCS
HEOOXOJMMBIX 3HAHWM, YMEHUN, HABBIKOB U YpPOBHS CGHOPMUPOBAHHOCTHU
komnereHuuu, onpeneséHubix B @I'OC CIIO no HanpaBlieHUIO NOATOTOBKHA U Ha
ocHoBe PI'OC COO;

- KOHTpOJIb (C MOMOIIBI0 HabOpa OIIEHOYHBIX CPEJICTB) M yMpaBlieHHE (C
MIOMOIIIBIO JIEMEHTOB 00paTHOM CBsI3M) NOCTIKeHUeM 1ienei peanusanuu OITOIT,
OTIpEJICIICHHBIX B BHJIe Habopa OOIIEKYJIbTYpHBIX, OOMIENpPO(ecCHOHANBHBIX U
poecCHOHANTBHBIX KOMITIETEHIINI BBITYCKHUKOB.

Hasnauenne QoH1a OIEHOUHBIX CPECTB: UCIONB3YETCS I ONEPATUBHOTO
W PEeryJipHOTO YMpaBjiCHUS y4eOHOM AEeSATEIbHOCThIO (B TOM  YHCIIE
CaMOCTOSITEJIbHOM) CTYJIGHTOB, a TakKe IMpeaHa3HAaYeH Jig OIEHKU CTEeNeHU
JIOCTUKEHUSI  3alUIAHUPOBAHHBIX  PE3yJbTATOB OOYYEHHUS TIO 3aBEPIICHUIO
0Oy4eHHMsI B YCTAHOBJICHHOUN y4EOHBIM IIJIaHOM (pOopMeE: SIK3aMEH.

[lepeueHb BHIOB OIIEHOYHBIX CPEACTB COOTBETCTBYET padodeil mporpamme
JTUCHUIUIMHBL «MaTteMaTuka.

1.4. Ilnanupyemble pe3yJibTATbl OCBOEHHsSI 001Ie00pa30BaTeIbHOM
aucuIJIuHbI B cooTBeTcTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pe3ynbrare ocBOeHUs y4eOHOM TUCIMUILUIMHBI 00YYarOIIUHCS JOJDKEH YMeETh:

® HCKATh M HAXOAMTh OOOOIICHHBIC CMOCOOBI pEIICHHS 3adad, B TOM
YHUCJIe, OCYIIECTBISATh Pa3BEPHYTHI MH(POPMAIIMOHHBIN MOUCK U CTaBUTh HA €0
OCHOBE HOBBIE (y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

® OLIEHMBATH U OOBSICHATH HHPOPMAIIMIO C Pa3HBIX IO3UIUH,
pacro3HaBath U (PUKCUPOBATH MMPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

® HCHOJIb30BATHh PA3IUYHBIE MOJEIbHO-CXEMAaTUYECKUE CpEICTBA s
MPEJICTABJICHNS] CYIIECTBEHHBIX CBSI3€M M OTHOIIEHWW, a TAKXE MPOTUBOPECUUH,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHUKAX;

® NPUMEHATH Pa3HOOOpa3HbIE MCTOUYHUKHM MaTeMaTH4YecKol HHpOpMaIuu

5



JUISL OCYIICCTBIICHUS IICJICHAIIPABIICHHOTO ITOMCKA BO3MOXKHOCTEH JIJISI IIIMPOKOTO
HepeHoca CPeICTB U CIIOCOO0B JACHCTBUS;

® COCTaBJAATH M OLEHMBATH PA3HBIMU CIIOCOOAMHU YHCIIOBBIE BBIPAXKECHHUS
IPU PEIICHUH IPAKTUYECKUX 33/1a4 U 33134 U3 APYTUX Y4eOHbIX IPEIMETOB;

e omnpeaeasTh MO rpaguKkaM U UCMIOIB30BATh I PELICHUS MPHUKIATHBIX
3aJla4y CBOICTBA PEAJIbHBIX MPOLIECCOB U 3aBUCUMOCTEMN;

® CONOCTABJATH IOJYYECHHBIA PE3YyJIbTAT IEATEIbHOCTH C MOCTABICHHOU
3apaHee LENblo;

® JCIOJIb30BaTh NMPUOOPETCHHBIE 3HAHMS M YMEHHSI B NMPAKTHYECKOM
NeATeJbHOCTH U NOBCeIHEBHOM KU3HH IS

® BBLISBJICHUS U OOBSICHEHUS MATEMATUYECKUX ACTIEKTOB TEKYIUX COOBITHIA
Y CUTYyallHW;

® HaxOXJEHUS M NPUMEHEHHs] NPOCTEHIINX MNPOrPaMMHBIX CPEICTB H
AIEKTPOHHO-KOMMYHHUKALIMOHHBIX CUCTEM MTPU PELIEHUM MAaTEMaTUYECKUX 3a]1aY;

® [IPUMEHEHMsI MNPUKIAAHBIX NPOrpaMM M IPOrpaMM  CHMBOJBHBIX
BBIUMCIICHUM JUISl UCCIIEI0BAaHUSI MATEMATUYECKUX OOBEKTOB;

® [OHMMaHUS POJIM MATEMATUKHM B PA3JIMYHBIX OTPACIAX HSKOHOMHKHU
Poccun.

B pe3ynbrare ocBoeHUs yueOHOUM TUCIUIUIMHBI 00yYaroUiCcs JOKEH 3HATh!

® OCHOBHbIE = MAaTE€MaTUYECKHE€  TOHATHUS U  TEPMHUHBL,  METOJBI
JI0Ka3aTesIbCTBa U PEIICHUS] MaTEMaTUYECKUX 3a/1aY;

® YHUBEpPCAJbHBIM  XapaKTep 3aKOHOB  Pa3BUTHS  MaTeMaTHYECKUX
pacCy’KJIE€HUI; UX MPUMEHUMOCTb BO BCEX 00JACTIX YEIOBEUECKOU NeATEIbHOCTH;

® HCTOPHIO Pa3BUTHSI MOHATHS YHCIIA; CO3JaHUS MATEMATHYECKOTO aHAJIN3a,;
BO3HMKHOBEHUS M Pa3BUTHA T'€OMETPHM; OCHOBHBIE ACIEKTHI, BO3HUKAIOLIUE B
camMoi MaTeMaTHKe /151 (POPMUPOBAHUS U PAa3BUTHSI MATEMAaTHUYECKON HAYKH;

e 0COOCHHOCTM  MaTeMaTM4YeCKOW  Haykd JUisl  pelleHus  3ajad,
BO3HMKAIOIIMX B TEOPUU U MPAKTUKE, IIUPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTh
MPUMEHEHUSI MAaTEMAaTUYECKUX METOAOB K aHAJIM3y U MCCIEA0BAHUIO MPOIIECCOB U
SBJICHUI B MPUPOJI€ U OOILIECTBE;

® BEpPOSTHOCTHBIN XapaKTep Pa3INYHBIX POLECCOB OKPYKAIOLIErO MUPA.

Oco0oe 3HaueHre TUCIUIUIMHA UMeeT npu opmupoBanuu U pazsutun OK
u 1K (Tabmuma 1).



Taoauna 1.

Koa u nammenoBanue
(popmupyembIx
KOMIIeTeHIU I

HJIaHI/IpyCMLIe pe3yJabTATbl 0CBOCHUA TUCIHUIIIHHbI

O01mue

JAucuuniiMHapHbie

OK 01. BeiOuparts cro-
COOBI pemieHus 3ajad
npoheCCUOHATBLHON Je-
ATEIHPHOCTH TIPUMEHHU-
TEIBHO K pPa3YHbIM
KOHTEKCTaM;

JIP 24 rotoBHOCTH K TpyZly, OCO3HAHHE LIEHHOCTH Ma-
CTEpCTBA, TPYIOIO0HE;

JIP 25 roToBHOCTh K aKTUBHOM J1€ATEIBHOCTH TEXHOJO-
FMYECKOW M COLMAJIbHON HalpaBIEHHOCTH, CIIOCO0-
HOCTb MHHULIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITEIBLHO
BBITOJIHATh TAKYIO IEATEIBHOCTD;

JIP 26 wnTepec k paznmuHbIM cdepam mpodeccro-
HaJIbHOM 1€ATEIbHOCTH.

MP 01 camocTosTeIbHO POPMYITUPOBATH U AKTYaTU3HU-
poBaTh NpoliIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP 02 ycraHaBnuBaTh CYIIECTBEHHBIM NPU3HAK WIH
OCHOBAHHUS JUIsl CpaBHEHMsI, Ki1accupUKau 1 00o01e-
HUS,

MP 03 ompenensaTs Lenu IEATENbHOCTH, 3a/1aBaTh Ia-
paMeTpbl U KPUTEPUU UX TOCTUKEHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

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

MP 08 pa3BuBaTh KpeaTUBHOE MBIIUIEHUE MPU pelle-
HUM KU3HEHHBIX MPOoOJIeM.

MP 09 BrnaneTs HaBbIKAMH y4€OHO-UCCIIEI0BATEIHCKOM
U NPOEKTHOM [ESITEIBHOCTH, HABBIKAMHU pa3pelICHUs
mpooJieM;

MP 14 BBISBISATh NPUYMHHO-CIIEICTBEHHBIE CBS3U U
aKTyaJ'II/ISI/IpOBaTI) 33,213'—1}’, BbBIIBUTAaTh FI/IHOTGSY cec pe-
LIEHUs, HAXOAUTh apryMEHThl Uil JOKa3aTeJbCTBA

ITP6 01 BiageTh MeTOJAaMM J0KA3aTENbCTB, aITOPUTMaMU
peleHus 3ajay; yMeTb (OpMyJIMpPOBATh OINPECIICHUs, aKCU-
OMBl U TEOPEMBI, IPUMEHATH HUX, MPOBOJUTH JOKa3aTellb-
CTBEHHBIE PACCYKIEHUS B XO/I€ PELICHUs 3a/ay;

ITP6 02ymeTh onepupoBaTh MOHATUSMU: CTENEHb YMCIIA, JIO-
rapu@m 4uciia; yMEHHUE BINOIHATh BHIYMCICHUS 3HAUEHUN U
npeoOpa3oBaHUil BBIPAKEHUH CO CTENEHSAMH M JoTapud-
MaMH, peoOpa3oBaHue APOOHO-PALMOHATIBHBIX BBIPAKECHUIA;
IIP6 03 ymerh omepupoBaTh MOHATHUSAMH: pallMOHAIBHBIC,
UppalnMoHalbHble, TIOKA3aTeNbHbIE, CTEINIEHHBIE, JOrapupmMu-
YeCKHUEe, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX
CHCTEMBI;

ITP6 04 ymeTp omepupoBaTh MOHATHAMH: (DYHKIHS, HETpe-
pbIBHAs (yHKLMS, MPOU3BOJHAS, MEpBOOOpa3Has, Ompese-
JICHHBI WMHTETpasl; YMETh HaXOAMUTH MPOU3BOJHBIE 3JIEMEH-
TapHbIX (PYHKLUH, UCHOJb3Yys CHPaBOYHBIE MaTepHasbl; HC-
cleloBaTh B MPOCTEUINUX ClIy4asxX (PyHKIMM Ha MOHOTOH-
HOCTh, HAaxOAMTh HauOOJbIlleE M HaUMEHblIee 3HAYECHUE
GyHKIUI; CTpOUTh Ipad@UKH MHOTOYJIEHOB C HUCIOJIb30Ba-
HUEM alapaTa MaTeMaTH4EeCKOro aHaJln3a; MPUMEHSTh MIPO-
M3BOJHYIO P PEIICHUH 33/1a4 Ha JABM)KEHUE; pelaTh Mpak-
TUKO-OPUEHTUPOBAaHHBIE  3aJayd  Ha  HauOonbllee U
HauMEHbIIIee 3HAU€HUs, HAa HAXOXJIEHUE IyTH, CKOPOCTH U
YCKOPEHHS;

ITP6 05 ymerb omepupoBaTh MOHATUAMU: pPaLUOHAIBHAS
¢byHKUMA, MoOKa3aTenbHas (QYHKLUS, CTENeHHass (QYyHKUuS,
norapudmuueckas (QyHKIHS, TPUTOHOMETpUYECKHE (YHK-
UM, oOpaTHbIe (YHKIMHU; YMETh CTPOUTHh I'papUKH H3y4yeH-
HBIX (DYHKIMH, WCIOJIb30BaTh TpadUKU MPU U3YYEHHH IPO-




CBOMX YTBEpXJCHUMU, 3a7aBaTh MapaMeTPbl U KPUTEPUH
pelIeHus;

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

MP 18 yMeTh NIepeHOCUTh 3HaHUA B MO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIIEHOCTH;

MP 19 yMeTb UHTErpUPOBATh 3HAHUSA U3 PA3HBIX MPE]-
METHEIX 00JIacTe;

MP 20 BbaBHraTh HOBBIE HJEW, IMpEAJiaraTh OPHUTHU-
HAJIBHBIC TTOJXO0JIBI U PEIICHUS; ¥ CIIOCOOHOCTh UX HC-
MOJIb30BaTh B NTO3HABATENLHOM U COIIMAILHOM MPAKTUKE

LIECCOB M 3aBUCHUMOCTEH, NMpPHU pEIIeHUM 3alad U3 JPYyrux
y4eOHBIX MPEIMETOB U 33124 U3 PEaTbHOH JKMU3HU; BBIPAXKATh
(dbopMyIaMu 3aBUCMMOCTH MEX]y BETMUYMHAMU;

IIP6 06 ymerh pelaTh TEKCTOBBIC 33a/1a4yd Pa3HbIX THUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOIU M YacTH, Ha JABHXKEHHE, pa-
00Ty, CTOMMOCTh TOBapOB U yCIYT, HAJOTH 3aJa4u U3 o0Ja-
CTH YNpaBJIEHUS JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); CO-
CTaBJISITh BBIPAXECHUS, YpAaBHEHUS, HEPaBEHCTBA U MX CHU-
CTEMBI T10 YCJIOBHIO 33/1a4M, UCCIIE0BATh MOJYyYEHHOE pellie-
HUE U OLIEHUBATh PaBIONOA00HOCTh PE3YJIbTATOB;

IIP6 07 ymeTh onepupoBaTh HOHATHAMM: CpeaHee apudme-
TUYECKOe, MEIuaHa, HauOoJbllee M HAaNMEHbIIee 3HAUYCHHS,
pa3smax, JIUCHepcHsl, CTaHJIApTHOE OTKJIOHEHHE YHUCIOBOIO
Habopa; yMeTh U3BJIEKATh, HHTEPIPETHPOBATH HH(POPMAIIHIO,
IpEJCTaBICHHYI0 B TaliuLax, Ha guarpaMmax, rpadukax,
OTpakarolllyl0 CBOMCTBa pEaJIbHBIX IPOLIECCOB U SBJICHUM;
HpPEACTaBIATh MHGOPMALMIO C MOMOUIbIO TaOMUI] U AMa-
rpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIIE C
IpUMEHEHHEeM TIpapHUuecKuX METOJOB M  3JEKTPOHHBIX
CpPEICTB;

ITP0 08 ymeTs onepupoBaTh NOHATUAMU: CIyYalHBIA ONBIT U
ClIyyailHOE COOBITHE, BEPOSTHOCTH CIIYYaWHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTh C MCIIOJIB30BaHUEM I'paduye-
CKHUX METOJIOB; MPUMEHATh (HOPMYIIBI CIOKEHUS U YMHOKE-
HUS BEpPOSATHOCTEH, KOMOMHATOpHBIE (PAKTHI U (POpMYIIBI IPU
pelIeHnn 3a/ay; OLIEHMBATh BEPOSITHOCTU PEAIbHBIX COOBI-
TUH; 3HAKOMCTBO CO CIy4YalHbIMH BEJIMYMHAMH; YMEHHE
MPUBOJUTH MPUMEPHI MOSIBICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

ITP6 09 ymerr omepupoBaTh IMOHATHUSAMHU: TOYKa, IpsMad,
IJIOCKOCTh, MPOCTPAHCTBO, IBYTPAaHHBIA YTOJ, CKpEIIMBaro-
myecs NpsAMbIE, MapalIeIbHOCTh M IMEPHEHAMKYJISIPHOCTh
NPSIMBIX U TUIOCKOCTEH, YToJl MEKIY MPSIMBIMHU, YTOJ MEXIY




IPSIMON Y IJIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMH, PaccTosi-
HUE OT TOYKH /10 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMbIMHU,
paccTosiHue MEKIY IIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh
IpU PELICHUH 3a]a4 M3y4yeHHbIe (HAKThl U TEOPEMBI IJIAHU-
METpUH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKpYKaro-
IIETO MUPA;

IP6 10 ymerp omnepupoBaTh MOHATUSIMHU: MHOTOIPAHHUK,
CeueHHe MHOTOTPAaHHMKA, KyO, Mapajuleienuren, Mpu3Ma,
nupamuza, purypa u noBepxHOCTb BPALIEHUS, LIUIUHIP, KO-
Hyc, map, chepa, cedeHus GuUrypsl BpamieHHs], IIOCKOCTb,
Kacatomasicsi cdepsl, HWINHAPA, KOHYyca, IUIONAAb MOBEpX-
HOCTH IUPAMMJIbI, MPHU3MBIL, KOHYCa, IWIMHAIpA, [UIOIIAIb
cdepbl, 00beM KyOa, NPSIMOYIOJIBHOTO Napajuleienurena,
IUPaMUJIbl, MPU3MBIL, LWIMHIpA, KOHYyca, I1apa; YyMEHHE
n300pakaTh MHOIOI'PAaHHMKH U MOBEPXHOCTU BpallleHUs, MX
CEYEHHUS OT PYKH, C MOMOILBIO YEPTEHKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE paclo3HaBaTb CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIO3HABaTh IPaBUIbHbIE MHOIO-
IpPaHHMKHY;

ITP6 11 ymeTb onepupoBaTh NOHITUSMHU: JBUKEHUE B IPO-
CTpaHCTBE, MOJI0OOHBIE (DUTYPHI B MPOCTPAHCTBE; HCIOJB30-
BaTh OTHOLICHHE IUIOIIAZEeH MOBEPXHOCTEN M OOBEMOB IO-
JNOOHBIX (DUTYp IIPU PELICHNH 3a/1aY;

ITP6 12 ymerb BBIYUCIATH TI'E€OMETPUUECKHE BEITUYHUHBI
(JuMHa, yroJ, miouaab, 00beM, IO lb HOBEPXHOCTH), UC-
10JIb30BATh U3Y4YEHHbIE (POPMYJIIbI U METOIBL;

ITP6 13 ymers onepupoBaTh NOHATHUSAMHU: NPSMOYIOJbHAs
CUCTEMa KOOpIMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAU-
HaThl BEKTOPA, CKAJISIPHOE MPOU3BEAEHHUE, YTOJ MEXAY BEK-
TOpaMH, CyMMa BEKTOpOB, MMPOU3BEACHNE BEKTOPA Ha YHUCIIO;
HaXOJUTh C NMOMOIIBIO U3YYEHHBIX (POPMYIJI KOOPIUHATHI Ce-
PEAMHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMU;
I1P614 ymeTh BbIOMpaTh MOAXONALINI H3YYEHHBIM MeTox




JUIs pellieHus 3a7]aui, paclo3HaBaTh MaTeMaTHYeCKue (HaKThl
¥ MaTeMaTHYECKUE MOJIENU B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE NIPUBOJUTH PUMEPHI MaTe-
MAaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM MaTeMaTu-
YECKOM HAYyKHU;

ITPy 01 ymers onepupoBaTh HMOHIATHSIMU: ONPEACICHUE, aK-
CHOMa, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, IOKa3a-
TENBCTBO, PABHOCWIBHBIE (OPMYIUPOBKH; YMEHUE (Popmy-
JUpOBaTh OOpaTHOE M HPOTHBOIOJIOKHOE YTBEpXKIEHHE,
IPUBOJUTH NPUMEPHI U KOHTP MPUMEPHI, UCIOJIb30BaTh Me-
TOJ MaTeMaTU4YeCKOM WHAYKLIHH; MPOBOAUTH JIOKA3aTellb-
CTBEHHBIE PACCY’KICHUS IIPU PELIEHUH 33]a4, OLEHUBATh JIO-
TMYECKYIO IIPABWIIBHOCTD PACCYKICHUM;

TPy 02 ymeTh onepupoBaTh HOHATUSIMU: MHOXKECTBO, MO/~
MHO’KECTBO, OIl€palluy HaJ MHOKECTBAMHU; YMEHUE HCIIOJIb-
30BaTh TEOPETUKO-MHOXECTBEHHBIN amnmapar Ui ONUCaHUS
pEAIbHBIX MPOLIECCOB U SBJICHUH IIPU PEILIEHUU 3a/1a4, B TOM
YHCIIe U3 APYTUX yU4EOHBIX MPEIMETOB;

IIPy 03 ymeTh omepupoBaTh HOHATHAMM: Tpad, CBI3HBIN
rpad, aepeBo, UK, rpad Ha TUIOCKOCTH;, YMEHHE 33]1aBaTh U
OMHUCHIBATh Ipadbl pa3IMYHBIMU CHOCOOAMU; HCIOJIb30BATh
rpadbl Ipu pelIeHNH 3a/1a4;

ITPy 04 ymers cBOOOHO ONEpUpOBaTh MOHATHAMU: cOYeTa-
HUE, IEPEeCTaHOBKa, YUCIIO COUYETaHUM, YUCIIO NEPECTaHOBOK;
OouHom HplOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCcykAeHHU Ul PEIIeHUs 3a1a4;

ITPy 0S5 ymerp omnepupoBaTh NOHATHUSMHU: HaATypaJbHOE
YHUCIIO, 1I€JI0€ YMCI0, OCTaTOK MO MOAYJNIO, palOHaJIbHOE
YKCIJI0, UPPALMOHAIBHOE YHMCIIO0, MHOKECTBA HATypaJbHBIX,
LEJbIX, PAlMOHANIBHBIX, JEHCTBUTEIBHBIX YUCEI; YMEHUE HC-
M0JIb30BaTh MPU3HAKH JIEIMMOCTH, HaUOOIBIINHI 0OIHid 1e-
JUTENIb U HauMeHbllee oliee KpaTHoe, alroput™ EBkinnaa
IIPY PELIEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH IO3UIIMOH-
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HBIMHU CHCTEMaMU CUHMCIICHUS;
ITPy 06 ymeTs cBOOOIHO OMEPUPOBATH NOHATHSAMHU: CTETICHB
C LIeJbIM IOKa3aTeseM, KOPEeHb HATypaJIbHOW CTENEeHH, CTe-
NEHb C PAlMOHAIBHBIM IIOKAa3aTelieM, CTENeHb C JIeHCTBU-
TEJIbHBIM I10Ka3aTeJieM, JOrapu(M 4Yuciia, CHHYC, KOCUHYC U
TAHTEHC MPOU3BOJIBHOTO YUCIIA;

Py 07 ymeTh onepupoBaTh MNOHITUAMHU: TOKACCTBO, TOKIEC-
CTBEHHOE TpeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO, CH-
CTeMa ypaBHEHUIl M HEpaBEHCTB, PAaBHOCUIBHOCTb YypaBHE-
HUI, HEPABEHCTB W CUCTEM, PAllMOHAJBHBIC, HPPATUOHAIb-
Hble, MOKa3aTelbHble, CTENEHHbIE, Jorapu(pMUUecKue, TpU-
TOHOMETPUYECKHE YypaBHEHHS, HEPABEHCTBA M CHCTEMBI;
yYMEHHUE pelllaTh YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C IO-
MOIIBIO PA3JIMYHBIX MPUEMOB; peliaTh YpaBHEHUS, HEPABCH-
CTBa M CHUCTEMBI C IapaMeTpPOM; IIPUMEHATh YpaBHEHUs, He-
PaBEHCTBA, WX CUCTEMBI Ui PEHICHUS MAaTeMaTHYeCKHX 3a-
Jlad ¥ 337a4 M3 pa3IMuyHbIX 00jacTeldl HAayKM U pealbHOM
KHU3HU;

ITPy 08 ymeTh cBOOOJHO OMEpUpPOBaTh MOHATUAMU: I'paduk
¢byHkumn, obpaTHast (QyHKUMS, KOMOO3ULIMS (DyHKUUH, JTU-
HeilHag (QyHKIMS, KBajpaTHyHas (QYHKUUS, CTENEeHHas
GYHKIMS C TEIsIM  TI0Ka3aTeneM, TPUTOHOMETPHYECKHE
¢byHKIMH, 0OpaTHbIE TPUTOHOMETpUUECKUEe (PYHKIUH, TMOKa-
3areibHas M JiorapupmMuueckas QyHKIUH; YMEHUE CTPOUTh
rpapuka (QyHKIUHI, BBIMOTHATH IMpeoOpa3oBaHusi rpaduKoB
GyHKIUI; yMEHHME HCIONIb30BaTh Tpapuku (QYHKUMNA IS
M3yYEHUs MPOLECCOB M 3aBHCUMOCTEH NMpH peleHuH 3ajad
U3 IPYTUX YYeOHBIX TMPEIMETOB M M3 PEATbHOW JKU3HU; BBI-
paxaTb (opMyJamMH 3aBUCHUMOCTH MEXAYy BEIMYHMHAMU;
YMEHHE CBOOOJHO OIEPHPOBATH TMOHATHAMHU: YETHOCTD
(GYHKIMH, TEpPUOJMYHOCTh (YHKIMH, OrPaHUYEHHOCTb
(GYHKIMH, MOHOTOHHOCTb (DYHKLHMH, 3KCTpEeMyM (YHKIIHH,
HanOoJIbIlIee W HAMMEHBIIIee 3HaYeHne (DYHKIMHM Ha MpoMe-
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KYTKE; YMEHUE [IPOBOUTH UCCIIE0BaHNE (PYHKLIMHU; YMEHUE
UCITOJIB30BaTh CBOMCTBA U rpaduku GYHKUMU Ui pEIICHUS
yYpaBHEHM, HEPaBEHCTB M 3aJad C IapameTrpamu; u3olpa-
’)KaTb Ha KOOPAMHATHOW INIOCKOCTH MHOXKECTBA PELICHUN
YpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

TPy 09 ymers cBOOOTHO ONEpUpPOBATH MOHATHIMU: MOCIE-
JIOBaTEJILHOCTh, apuMeTHyecKas Mporpeccus, reoMerpuye-
CKasi Tmporpeccus, OCCKOHEYHO YyObIBaroOmasi MPOrPECcCHus;
YMEHHUE 3a/1aBaTh I10CIIEA0BAaTEILHOCTH, B TOM YHCIE C IO-
MOILBIO PEKYPPEHTHBIX (POPMYJI;

IIPy 10 ymeTb omnepupoBaTh HOHATHSAMM: HEHNPEPHIBHOU
(GyHKIMH, acUMNTOTHI rpaduka (YHKIWHU, NIEpBas U BTOpas
Opou3Bo/Has (YHKIMH, T€OMETPUUYECKUM M (PU3NUecCKuit
CMBICIT IIPOM3BOJHOMN, MEpBOOOpaA3HasA, ONPEICICHHbIN UHTE-
rpajl; yMEHUE HaxOAUThb AaCHUMITOTHI rpaduka (YyHKIUHU;
YMEHHE BBIYMCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS,
YaCTOTHOTO M KOMIO3ULUHU (DYHKIMHA, HAXOAUTh YPaBHEHUS
KacaTenbHOH K Tpaduky (GYHKIHH; YMETh HCIOIb30BATh
NPOU3BOJIHYIO /ISl UCCIeOBaHUA (YHKUUH, A7 HaxXoXie-
HUSl HAUJTy4lIero pelleHusl NPUKIAIHbIX, B TOM YUCIIE COLU-
aJIbHO-I)KOHOMHYECKUX U (U3NYECKUX 3a/ad, I olpejerne-
HUSL CKOPOCTU U YCKOPEHMsI; HaXOAUTh IUIOMIATU U O00bEMbI
¢buryp ¢ moMmoIbl0 MHTErpana; NPUBOAUTH NMPUMEPHI MaTe-
MaTUYECKOT0 MOJCIUPOBAHUS C TIOMOIIBI0 MU epeHInaib-
HBIX YpaBHEHU;

ITPy 11 ymerp omnepupoBaTh MOHATHSIMH: KOMIUIEKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE YMCIIA, MOAYJb U apry-
MEHT KOMIUIEKCHOIO YHucia, (opma 3amucu KOMIUIEKCHBIX
yucen (reoMeTpudeckas, TPUrOHOMETpPHUYECKas U airedpau-
Yyeckas); yMeThb MPOU3BOAUTH apu(METHUECKHE NIENUCTBUS C
KOMIUIEKCHBIMU 4YMCIIaMH; TPUBOAMTH MPUMEPHI HCIIOJIB30-
BaHUsl KOMIUIEKCHBIX YHUCEIL;

ITPy 12 ymeTh cBOOO/IHO OMEPUPOBATH MOHATUSAMU: CPEIHEE
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apuMeTHYECKOe, MeJauaHa, HauOoJblllee W HAMMEHBIIIEE
3HAYEHUs, pa3Max, AUCIIEPCHsl, CTAaHJAPTHOE OTKJIOHEHUE IS
OMMCAHUS YUCJIOBBIX JaHHBIX; YMEHHUE HCCIIEOBATh CTATHU-
CTHUYECKHUE JIaHHBbIE, B TOM YHCJIE C IPUMEHEHHEM rpaduye-
CKHUX METOJIOB M 3JIEKTPOHHBIX CPEICTB; IpadUyecKu uccle-
JI0BaTb COBMECTHBIE HAOJIIOIEHUS C IIOMOIIBIO JHarpaMm
paccerBaHMs U JTMHEUHOU PErpeccuu;

ITPy 13 ymeTh HaXOAUTh BEPOSITHOCTH COOBITUH C UCIIOJIB30-
BaHUEM TpapUUecKHUX METOJOB; MPUMEHSThH IJISl PEHICHUS
3a7a4 (OPMYIBI CIOKEHUS M YMHOXKEHHUSI BEPOSTHOCTEH,
dbopMyily monHON BeposiTHOCTH, Gopmyny bepHymiu, kom-
OounaTopHble (akThl U (OPMYJIBI; OLIEHUBATH BEPOSITHOCTH
peallbHBIX COOBITHIT; yMEHHUE ONEPUPOBATH MOHATHUSIMU: CITY-
YaifHas BEJIMYMHA, pacIpe/ie]IeHHe BEPOSITHOCTEM, MaTema-
TUYECKOE 0’KHUJIAaHUE, TUCTIEPCUs U CTAaH/IaPTHOE OTKIIOHEHHE
CIly4ailHOM BEJIMYMHBI, PYHKIUN pacHpeesieHus U MIOTHO-
CTH PaBHOMEPHOTO, MOKa3aTeIbHOIO0 W HOPMAJIBHOTO pac-
IIpEJIeTICHN; YMEHHE HCIO0Jb30BaTh CBOMCTBA M3Y4YEHHBIX
pacnpeneNeHui A peleHus 3a1a4; 3HAaKOMCTBO C ITOHSTH-
SIMU: 3aKOH OOJIBIIINX YHCEN, METO/Ibl BBIOOPOUYHBIX HCCIIEA0-
BaHUH; YMEHHE MPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIMX YKCEN B IPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX;
IIPy 14 ymers cBOOOIHO ONEPHPOBATH MOHATHSIMHU: TOYKA,
npsimasi, II0CKOCTh, MPOCTPAHCTBO, OTPE30K, Ty, MIOCKHM
yroJ, IBYTPaHHBIA yIroJjl, TPEXTPAaHHBIN YToJl, EPEeCeKaroIIN-
ecsi, apajuleJibHble U CKPEIMBAIOIIUECS NpsMbIE, Mapai-
JIEJIBHOCTh U NEPIEHIUKYJIIPHOCTD NPSMBIX U IUIOCKOCTEH,
YTOJI MEXAY IPSIMBIMU, YTOJ MEKIY MPSIMON U TNIOCKOCTHIO,
YToJI MEXAy IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh IIPU pe-
IIEHUH 337a4 U3y4YeHHbIE (DaKThl U TEOPEMBbl INIAHUMETPUU;
YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE ONEPUPOBATH MOHATUSAMH: MHOTOTPaHHUK,
CEUYEHHEe MHOTOTPAHHUKA, TMPAaBWJIbHBIH  MHOTOIPaHHUK,
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npu3Ma, nupaMua, GUrypa U MOBEPXHOCTh BpalLEHUs, IH-
JUHIpP, KOHYC, Iap, cdepa, pa3zBepTKa MOBEPXHOCTH CEUCHHS
KOHyca M LWIMHJApA, NapajljielbHbleé OCH WM OCHOBAaHMIO,
CeueHHe IIapa, INIOCKOCTh, Kacaroulascs cqepsl, MIINHAPA,
KOHYCa; YMEHUE CTPOMTh CEYEHHE MHOIOTPaHHUKA, N300pa-
KaTb MHOTOTPAHHUKH, (PUTYPbI U MOBEPXHOCTH BpAICHHS,
UX CEYEHHUs, B TOM YHCJIE C IOMOLIbIO 3JEKTPOHHBIX
CPE/CTB; yMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (H-
I'yp, CaMOCTOSITENIbHO (hOPMYJIMPOBATH OINPENEIICHUsT U3yYa-
eMbIX (UTyp, BBIIBUTaTh THUIIOTE3bI O CBOWCTBAX M MpPU3HA-
Kax reoMeTpHuecKux ¢uryp, oOOCHOBBIBATh WJIM OIPOBEp-
raTh MX; yMEHHE MMPOBOAUTH Kiaccu(ukanuio Guryp mo pas-
JUYHBIM TPU3HAKaM, BBINOJHATE HEOOXOIUMBIE OIMOJIHU-
TEJIbHBIE IOCTPOCHUS;

IIPy 15 ymerb cBOOOIHO ONEPHPOBATH MOHATHUSMU: ILJIO-
maas GUrypel, 00beM (QUryphl, BEIUYHHA yTia, PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH, pac-
CTOSIHUE MEXIy IUIOCKOCTSMH, IUIOMAas chepsl, Momans
MOBEPXHOCTU THUPaMUIBI, MNPU3MBI, KOHYycCa, IMJIUHJIpA,
00beM Ky0a, MPSAMOYTOJIBHOTO TMapajuieNienumnena, nupa-
MU/Ibl, IPU3MBI, HWIMHAPA, KOHYyCa, 111apa; YMEHHUE HaXO/IUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX QUTYD;

IIpy 16 ymerbs cBOOOAHO ONMEpUPOBATH MOHATUAMU: JBHKE-
HUE, MapaJljIeNIbHbII IepeHOC, CUMMETPUS Ha IJIOCKOCTU U B
IPOCTPaHCTBE, MOBOPOT, MpeoOdpa3oBaHue M0100us, MOA00-
Hble (PUTypBl; YMEHHE pacro3HaBaThb pPaBHbIE U I0J00HbBIE
¢burypsl, B TOM 4ucCii€ B MPUPOAE, UCKYCCTBE, apXUTEKTYPE;
YMEHHE HCII0JIb30BaTh I'€OMETPUYECKUE OTHOILIEHHUS, HaXo-
JIUTh TEOMETPUYECKHE BEJIWYMHBI(UIMHA, YTOJ, IUIOIIAb,
00BeM) MpH pellleHnu 3a7a4d U3 APYTrux yu4eOHBIX MPEIMETOB
U U3 peaslbHON KU3HU;

IIpy 17 ymeTs cBOGOJHO ONEpUpPOBATh MOHATHAMHU: MPSMO-
YTOJIbHAsI CUCTEMa KOOPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH,
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KOOPJIHMHATBI BEKTOPA, CYMMa BEKTOPOB, ITPOU3BEJCHUE BEK-
TOpa Ha YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaIIPHOE
IIPOU3BEJICHNE, BEKTOPHOE IPOU3BEACHHUE, YTOJI MEXY BEK-
TOpaMU; YMEHHUE UCIO0JIb30BaTh BEKTOPHBINA U KOOPIUHATHBIN
METOJ JUIsl pEUICHUsI TEOMETPUYECKUX 3a7a4 U 3aJ1a4y Ipyrux
y4eOHBIX IPEMETOB;

Py 18 ymeTh MoaEIMpPOBaTh peaIbHBIE CUTYAIIMU Ha SI3bIKE
MaTEMaTUKH; COCTABIIATh BBIPAXKEHUS, YPABHEHMSI, HEPABEH-
CTBA U MX CHUCTEMBI IO YCJIOBHUIO 33Jadd, UCCIEAOBaTh IIO-
CTPOEHHBIE MOJENU C HCIIOJIb30BAHMEM armapara ajareOpsl,
MHTEPIPETUPOBATh TOJYYECHHBIH pE3yJbTaT; CTPOUTh Mare-
MAaTUYECKHE MOJEIN C MOMOIIBIO T€OMETPUUYECKUX ITOHATHN
W BEJIMYMH, PEIIaTh CBSI3aHHbIE C HUMU IPAKTUYECKUE 3a-
Jla4M; COCTABIIATh BEPOSATHOCTHYIO MOJEIb U UHTEPIIPETUPO-
BaTh NOJIyYEHHBIM pE3yJbTaT; pellaTh MPUKIAIHBIE 3a1a4u
CpeAcTBaMM MaTE€MaTH4YECKOro0 aHajlu3a B TOM YHCIE COLM-
JIbHO-KOHOMHUYECKOT0 U (PU3UYECKOTO XapaKTepa;

TPy 19 ymerh BBIOMpATh MOIXOISIIANA METOJ JJIsl PEIICHUS
3a/1aud; MMOHUMAHHWE 3HAUYMMOCTHM MATEMAaTUKU B U3YYEHUHU
MPUPOIHBIX U OOILIECTBEHHBIX MPOILIECCOB U SIBICHHI; yMe-
HUE pPacCllO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTHUKU B HUC-
KYCCTBE, YMEHHUE NMPUBOJIUTH MIPUMEPHl MaTEMaTHUYECKUX OT-
KPBITUH PyCCKOM M1 MUPOBOM MaT€MaTUYECKON HAYKH

OK 02. HMcnoap3oBaTh
COBPEMEHHBIC CPEJICTBA
IIOMCKa, aHaIW3a U HH-
Tepaperanuu  UHHOP-
Manuu W HHGOpPMAIU-
OHHBIE TEXHOJIOTHH JIJIs
BBIIIOJIHEHUS 3a1a4
npodeccruoHanpHOMN JTe-
SITEIBLHOCTH;

JIP 33 chopMHpOBaHHOCTh MHUPOBO33PEHHUS, COOTBET-
CTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOLIECTBEHHON MPAaKTUKH, OCHOBAaHHOIO Ha JMalore
KYJIbTYp, CHOCOOCTBYIOILIIETO OCO3HAHMIO CBOET'O MECTa
B MOJIUKYJIBTYPHOM MHDE;

JIP 34 coBepileHCTBOBAHME SI3bIKOBOM M YMTATEIHCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOJEUCTBUA MEXKIY
JIOJIbMU U TTIO3HAHUS MUDA;

JIP 35 oco3HaHME LIECHHOCTH HAay4YHOW JEATEIbHOCTH,
TOTOBHOCTb OCYILECTBJIATh IPOEKTHYI0 M HCCIEN0BaA-

ITP6 05 ymerb omepupoBaTh MOHATUSAMHU: pPALUOHAIBHAS
GbyHKUMA, MoKa3aTenbHas (QYyHKLUS, CTENeHHass (QYyHKLuS,
norapudmuueckas (QyHKIHS, TPUTOHOMETPUYECKHE (YHK-
UM, oOpaTHbIe (YHKIMHU; YMETh CTPOUTH T'papUKH H3y4yeH-
HBIX (PYHKIIMH, UCTIOJIB30BaTh IpaUKU MpPU U3yYEHUU IPO-
LIECCOB M 3aBUCHMOCTEW, NpU PEIIEHUHU 3a1ad U3 JIPYyrux
y4eOHBIX MIPEIMETOB U 3aJa4 U3 PeaJbHOM JKU3HU; BBIPAXKATh
(dbopMynaMu 3aBUCIMOCTH MEX]y BETMUYNHAMU;

IIPy 07 ymeTs onepupoBaTh NOHATHAMU: TOXKAECTBO, TOKIE-
CTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CHU-
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TEJIBCKYIO I€ATEIbHOCTh UHANBUYaJIbHO U B IPYIIIIE.
MP 21 BiazneTs HaBBIKAMU MOTY4YSHUS HHPOpMALIHH U3
VMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCY-
HIECTBJISTh MOUCK, aHAU3, CUCTEMATU3AINI0 U UHTEP-
nperanrio MHGOPMAaLUK Pa3IuYHBIX BUIOB U (GopM
MIpeJICTaBICHMUS,

MP 22 co3maBaTh TEKCTHI B Pa3IMYHBIX (opmMaTax ¢
y4eTOM Ha3HA4YeHHUsS MH()OpPMAIMH W IIETIEBON ayIuTO-
pHuH, BbIOMpas ONTUMaJIbHYIO (OpMY IMpenCTaBICHUS U
BU3YaIH3aI1H;

MP 23 oueHuBaTh AOCTOBEPHOCTb, JIESTUTUMHOCTh HH-
dbopmaiu, €€ COOTBETCTBHE IMPABOBBIM M MOpPAJIbHO-
3TUYECKUM HOpMaM;

MP 24 ucnonb3oBaTh cpeacTBa MH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B PEIIEHUH KOTHU-
THUBHBIX, KOMMYHUKATHUBHBIX U OPTAaHU3AIMOHHBIX 3a/1a4
¢ coOmoneHneM TpeOOBaHUM SPrOHOMUKH, TEXHHUKHU
0€3011aCHOCTH, THTHEHBI, pecypcocOepekeHus, MpaBo-
BbIX U 3TUYECKUX HOPM, HOPM HH(OPMAIMOHHON 0e3-
OIIaCHOCTH;

MP 25 BnajeTh HaBbIKAMM PACIIO3HABAHUS U 3alIMUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH

CTeMa YpaBHEHHUIl M HEpaBEHCTB, PaBHOCUJIBHOCTb YypaBHE-
HUM, HEPABEHCTB M CUCTEM, pALMOHAJIbHBIE, UPPALMOHAIIb-
Hble, [TOKa3aTellbHble, CTENEHHBbIE, Jorapu(pMUUecKue, TpU-
TOHOMETPUYECKUE YpaBHEHUS, HEPABEHCTBA M CHCTEMBI;
YMEHHUE pelllaTh YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C IO-
MOILBIO Pa3JIMYHBIX IPUEMOB; peLIaTh YPaBHEHUS, HEPABEH-
CTBa M CHUCTEMBI C IIApaMeTPOM; IIPUMEHATh YpaBHEHUs, He-
paBEHCTBA, UX CHUCTEMBI JUIsl PEIICHUS MAaTEMAaTHUYECKUX 3a-
Jlad ¥ 33734 U3 pa3iIMyHbIX 00JacTell HayKW U peaylbHOU
JKU3HU;

IIPy 16 ymeTh cBOOOJIHO ONEpUpPOBATh MOHATHAMMU: JIBUXKE-
HUE, MapaJljIeNIbHbII IEpEeHOC, CUMMETPUS Ha IJIOCKOCTU U B
IIPOCTPAHCTBE, OBOPOT, MpeoOdpa3oBaHue M0100us, Moa00-
Hble (PUTypbl; YMEHHE paclo3HaBaTb PaBHbIE U I10J00HbBIE
Gurypsl, B TOM 4uClI€ B IPUPOAE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE HCII0JIb30BaTh I'€OMETPUYECKUE OTHOILEHUS, HaXo-
JUTh TE€OMETPUYECKHE BEJIWYMHBI(JUIMHA, YTOJ, IUIOLIA/b,
00BeM) IpH pEIIeHUN 3a7a4 U3 JAPYTruxX yueOHbIX MPEIMETOB
Y U3 PEATIbHOW KU3HU;

OK 03. IInanupoBats u
peanu3oBBIBaTH  COO-
CTBEHHOE TIpodheccHo-
HAJIPHOE W JIMYHOCTHOE
pa3BHUTHE, TNPEANPUHU-
MaTEJIbCKYIO  JICSTCIhb-
HOCTH B mpodeccro-
HalbHOU  cdepe, uc-
M0JI30BaTh 3HAHMS TI0

JIP 12 chopmMupoBaHHOCTh HPABCTBEHHOT'O CO3HAHMSI,
STHYECKOTO ITOBEJCHUS,

JIP 13 cnocoOHOCTh OLIEHMBATh CUTYalMIO M MPHUHU-
MaTh OCO3HAHUE PEUICHUS, OPUEHTUPYSICh HA MOPATIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHME JHMYHOTO BKJIaJa B TOCTPOCHHE
yCTOMYHUBOTO OyIyIIEro;

JIP 15 OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISM
U (WIM) JAPYTUM 4JI€HaM CEMbH, CO3/JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPHUHSITHSA LEHHOCTEN CEMENHOMN

ITP6 03 ymerb omepupoBaTh MOHATUSMU: pPalUOHAIBHBIE,
UppaloHalbHble, TIOKa3aTeNbHbIE, CTENEHHbIE, JOrapupMu-
4YecKHue, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX
CHCTEMBI;

ITP6 10 ymerh omepupoBaTh MOHSATHSIMH: MHOTOIPaHHUK,
CeueHHe MHOTOTpPaHHMKA, KyO, Mapajuleienumnen, Mpu3Ma,
nupamMujia, purypa u MoBepXHOCTh BpallleHus, IUIUH/P, KO-
Hyc, map, chepa, cedeHus (GuUrypsl BpalleHHs], MIOCKOCTb,
Kacaromasicsi cdepsl, WINHAPA, KOHyca, IUIOMAAb MOBEpPX-
HOCTH NHMpPaMUIbl, NPU3MBI, KOHyca, LWJIMHAPA, IUIOMIAIb
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(uHAHCOBON  IpaMoT-
HOCTU B  Pa3IMYHBIX
KU3HEHHBIX cuTya-
LUAX;

’KH3HU B COOTBETCTBUU C TpagulusiMu HapoaoB Poccuu;
MP 36 camoCTOATENbHO OCYUIECTBIISTH IO3HABATEIIb-
HYIO JESTEeNIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 3a7a4l B 00pa30BaTEIb-
HOM JIeATEIBHOCTH U KU3HEHHBIX CUTYalUsX;

MP 37 caMOCTOATENbHO COCTaBIATh IUIAH PELICHUS
po0JIeMbl C Y4€TOM MMEIOIIUXCS PECYpCOB, COOCTBEH-
HBIX BO3MOKHOCTEMN U IIPEACTABIICHHUI;

MP 42 paBarth OLIEHKY HOBBIM CHUTYyallMsM, BHOCHUTH
KOPPEKTUBBI B JESATEIBHOCTD, OLIEHUBAaTh COOTBETCTBUE
pe3yJIbTAaTOB LIESAM

MP 43 BianeTs HaBBIKAMU [MO3HABATEIBHON peQIICKCHH
KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI U MBICIUTEIb-
HBIX IIPOLIECCOB, UX PE3YJHTATOB U OCHOBAHUI; UCIOJIb-
30BaTh MpUeMbl peIEKCUH ISl OL[CHKU CUTYalllH, BbI-
0opa BEpHOTO PEIICHNUS,

MP 44 ymeTh OlLIeHWBAaTh PUCKU U CBOEBPEMEHHO IpH-
HUMATh PEHICHUS 110 UX CHUKEHUIO;

JIP 38 chopMupoBaHHOCTh BHYTPEHHEH MOTHBAIMH,
BKJIIOUYAIOLIUI CTpEMJICHHE K JOCTHKEHHIO LEIH H
ycnexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHUE JEHCTBO-
BaTh, HCXO/I U3 CBOMX BO3MOXKHOCTEM;

JIP 39 cdopMHUpOBaHHOCTh SMIATHH, BKIOYAIOLIECH
CIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHHE
JIPYTUX, YUATHIBATH €0 MPHU OCYIIECTBICHUH KOMMYHHU-
Kalll{, CIIOCOOHOCTh K COUYBCTBUIO U COIEPEKHUBAHUIO;
JIP 40 cdhopMHUPOBAHHOCTh COIMABLHBIX HABHIKOB,
BKJIIOUYAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIIEHUS C
IPYTHUMH JIIOJIbMHU, 3a00TUTCS, TPOSBISATH WHTEPEC U
paspeniaTh KOH(QIUKTHI

cheprl, o0beM KybOa, TPSIMOYTOJBLHOTO TMapajuleseIuIea,
NUpaMUIbl, TPU3MBI, IUIMHApA, KOHYycCa, IIapa; yMEHUe
n300pakaTh MHOIOI'PAaHHMKHM M IOBEPXHOCTH BpALLCHMS, UX
CEUeHHs OT PYKH, C TIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJCTB; YMEHHUE PACIO3HAaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PaclO3HABaTh IPABWIbHbIE MHOIO-
I'PaHHUKWY;

ITP6 13 ymerp omnepupoBaTh HOHATHUAMU: NPSIMOYIOJIbHAsS
cucreMa KOOpAMHAT, KOOPAMHATBI TOUYKU, BEKTOP, KOOPIM-
HaThl BEKTOpA, CKAJIIPHOE MPOU3BEICHHUE, YTOJl MEXAY BEK-
TOpaMH, CyMMa BEKTOPOB, IIPOU3BEJCHNE BEKTOPA Ha YHCIIO;
HAXOJUTh C MOMOIIBIO W3YYEHHBIX (POPMYII KOOPIUHATHI Ce-
pEelUHBI OTPE3KA, PACCTOSIHUE MEXKIY JABYMS TOUKAMU;

OK 04. DddextuBHO
B3aMMOJICMICTBOBaTh U
paboTaTh B KOJUICKTHBE

MP 09 BianeTs HaBBIKAMHU Y4eOHO-HCCIIET0BATEIHCKOM
MPOEKTHOM U COLIMATIbHOM JAEATEIIbHOCTH;
MP 30 noHuMaTh U MCHOJB30BaTh MPEUMYIIECTBA KO-

ITP0 08 ymeTh onepupoBaTh NOHITUSIMU: CIIy4allHBIM ONBIT U
ClIydyailHOe COOBITHE, BEPOSTHOCTH CIIY4allHOTO COOBITHS;
YMEHHE BBIYHMCIATH BEPOSATHOCTH C MCIOJIb30BaHUEM Tpadu-
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1 KOMaHJIE;

MaHJIHOW ¥ WHANBUAYAITBHON pabOTHI;

MP 32 npuHuMaTh LEIW COBMECTHOM JESATEIHHOCTH,
OpraHU30BbIBaTh M KOOPJAMHHMPOBATH JEUCTBUS IO €€
JIOCTUKEHUIO: COCTAaBJIATH IUIAH JICWCTBUM, pacmnpee-
JSATh POJIA C YYETOM MHEHHMM Yy4aCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

MP 07 KOOpAMHHPOBATH U BBIMOJIHATH padOTy B YCJIO-
BUSIX PEATbHOT0, BUPTYAJIbHOIO U KOMOMHHPOBAHHOIO
B3aMMOJECICTBHUS;

MP 35 ocyuecTBisITh IO3UTUBHOE CTPATErMYECKOE I10-
BEJICHUE B Pa3JIMYHBIX CUTyalUsX, NPOSBIATH TBOpYE-
CTBO ¥ BOOOpakeHHE, ObITh MHUIIUATHBHBIM

MP 45 npuHuMaTh MOTUBBI U apryMEHTBI JAPYTHUX JIIO-
JIed TIpU aHAJIU3€E Pe3yJIbTATOB ACATEIHHOCTH,

MP 48 npusHaBaTh CBOE€ IPABO U MPABO APYTUX JHOJAEH
Ha OIIMOKMU;

MP 49 pa3BuBath CriIOCOOHOCTH TOHUMATh MHUP C MO3U-
WU JPYTOro YeJoBeKa

YECKUX METOJIOB; IPUMEHATh (POPMYJIbI CIIOKEHUS U YMHO-
KEHHS BEPOATHOCTEH, KOMOMHATOpHBIE (AKThl U (HOPMYJIIBI
IIPU PELICHUU 3a/1a4; OLIEHUBATh BEPOSATHOCTH PEeaTIbHBIX CO-
OBbITHIi; 3HAKOMCTBO CO CIIy4alHBIMH BEIWYMHAMHU; YMEHUE
IPUBOAUTE IPUMEPHI MOSBICHHS 3aKOHA OOJIBLIMX 4YHUCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

IIPy 06 ymeTh cBOOOIHO ONEpUPOBATH MOHATHSAMU: CTEIIECHb
C LIEJBIM IOKa3aTeseM, KOPeHb HATypaJbHOW CTENEHH, CTe-
IIEHb C PalMOHAIbHBIM IIOKa3aTesleM, CTEeNeHb C JIeHCTBU-
TEJNBHBIM ITOKa3aTeieM, JOrapudM Yucliia, CHHYC, KOCHHYC U
TaHT€HC NPOU3BOJIBHOTO YHUCIIA;

[Py 08 ymeTs CBOOOTHO ONEpUpPOBATh MOHATHIMHU: Trpaduk
byHkumn, obpatHas (QyHKUMS, KOMOO3UIMS (DYHKUUN, JTU-
HeiiHasgs (QyHKOMS, KBajpaTHYHass (QYHKLIUS, CTEIICHHAs
GyHKIMS C LeIbIM I0Ka3aresieM, TPUTOHOMETPHUYECKUe
¢yHKIMHM, 00OpaTHBIE TPUTOHOMETPUYECKHE (DYHKLUH, ITOKa-
3aresibHas M Jorapupmuyeckas (yHKIUHM; YMEHHUE CTPOUTH
rpaduka (QyHKIMH, BBIIOTHATH MpeoOpa3oBaHusi rpadukoB
GyHKUMH; YMEHHME HCIOJIb30BaTh rpaduku (YHKIMHA A7
M3yYEHUS TPOIECCOB M 3aBHCUMOCTEH NPH PEIICHUH 3a1ad
U3 Ipyrux y4eOHBIX MPEJAMETOB M M3 PEalbHOM JKU3HU; BbI-
pakaTh (popMysiaMH 3aBHCHMOCTH MEXIY BEIIMYMHAMH; CBO-
00/HO ONEepUPOBATH MOHATUSAMU: YETHOCTh (DYHKIIMHM, MEPHU-
OJIMYHOCTH (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIIUH, MOHOTOH-
HOCTh (YHKIMM, BSKCTpeMyM (QYHKLUWH, HauOojbllee U
HaVMEHbIIIEe 3HAaYeHHWE (PYHKIMU Ha TPOMEKYTKE;, yMETh
IPOBOJUTH HCCIeN0oBaHUE (YHKIMH; YMEThb MHCIOJIb30BaTh
CBOICTBA U TpaduKu HYHKIMH [T pEIICHUs] ypaBHEHUH, He-
PaBEHCTB U 3aJay ¢ MapaMmeTpamu; u300pakaTb Ha KOOp/AHU-
HATHOHM IUIOCKOCTH MHOXKECTBa PELICHUH ypaBHEHUH, Hepa-
BEHCTB U UX CHCTEM;

OK 05. OcyiiecTBiTh
YCTHYIO U TTMCbMEHHYIO

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

ITPy 12 ymeTh omepupoBaTh MOHATHSAMH: cpelHee apudme-
TUYeCcKoe, MeiaHa, HauOoJplliee 1 HauMEHbIIee 3HAYCHMUS,
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KOMMYHHKAITHIO
roCyJIapCTBEHHOM
si3bIKke Poccutickoit @e-
Jiepaluy ¢ y4eTOM 0CO-
OeHHOCTEH conMaJb-
HOTO ¥ KYyJBTYPHOTO
KOHTEKCTA;

Ha

CHOpTa, TpyJa U OOIIECTBEHHBIX OTHOLICHUH;

JIP 17 cnocoOHOCTh BOCHPUHUMATh pa3iMuYHbIE BHJIbI
HCKYCCTBa, TPAJULUUA U TBOPYECTBO CBOEr0 M JAPYIHX
HapoJOB, OIIYyIIAaTh AMOLMOHAIBHOE BO3JECHUCTBUE HC-
KYCCTBa;

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

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

MP 26 ocymiecTBisATh KOMMYHHKAIIUH BO BceX cdepax
JKU3HH,

MP 27 pacno3HaBaTh HeBepOaJbHBIC CpPEICTBA OOIIIE-
HUS, IOHUMAaTh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, pacro-
3HaBaTh MPEANOCHUIKM KOH(M)IMKTHBIX CHUTyallud U
CMSITYaTh KOH(DIUKTHL

MP 29 pa3BepHyTO M JIOTUYHO H3JIaraTb CBOIO TOUKY
3pEHUs C UCIIOJIB30BAHNEM SI3BIKOBBIX CPEJICTB

pa3Max, IucHepcus, CTaHAapTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMeTh U3BJICKATh, HHTEPIIPETUPOBATh HHPOPMAITHUIO,
MpE/ICTABICHHYI0 B TaONMIIaX, Ha Juarpammax, rpaduxax,
OTPaXKAIOIIYI0 CBOMCTBA PEANBHBIX IPOIECCOB U SIBJICHUI;
MpeJCTaBIATh MH(DOpPMALMIO C MOMOUIbI TalJuIl U Aua-
rpaMM; UCCJIEI0BATh CTATUCTUUYECKUE JJAHHBIC, B TOM YHCIIE C
NPUMEHEHUEM TIpaUuecKux METOJOB M  DIEKTPOHHBIX
CpPEICTB;

IIP6 09 ymersr omepupoBaTh MOHATUAMH: TOYKa, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, JABYTPAHHBIN YIroOJl, CKpEIIMBaIo-
[IMecsl MpsMble, MapaJUICIbHOCTh U TMEPHEHAUKYIISIPHOCTH
MPSIMBIX U TUIOCKOCTEH, Yol MEKIY MPSIMBIMHU, YTOJ MEXIY
IPSIMON U TUIOCKOCTBIO, YTOJI MEXK/Y MJIOCKOCTSIMHU, PacCTOs-
HHE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY IPSIMBIMHU,
paccTosiHue MEXKIY IMJIOCKOCTSAMHU; YMETh MCIOJIb30BATh MPH
pelIeHnr 3a1a4 M3y4YeHHbIE (DAKTBI U TEOPEMBI ILIAHHMET-
pUU; YMEHHE OIEHUBATH pa3Mepbl OOBEKTOB OKPY>KAIOIIETO
MUDA;

OK 06. IIposBasTh
IpaXXTaHCKO-TIaTPHO-

THYCCKYI0  TIO3WIIMIO,
JIEMOHCTPHUPOBATh OCO-
3HaHHOE MOBEICHHE Ha
OCHOBE TpPaJUIIMOHHBIX
00111eYETTIOBEYECKIX

LICHHOCTEH, B  TOM
YHUCJIE C YyYETOM TapMO-
HA3AIMH ~ MEKHAIHO-
HaJbHBIX M MEXPEIIH-

JIP 02 oco3HaHMe CBOMX KOHCTHTYLUMOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U ITPABOIIOPSJIKA;

JIP 03 mpuHATHE TPaAULIHMOHHBIX HAIIMOHAJIBHBIX 00IIe-
YEJIOBEYECKMX T'YMAHUCTUYECKUX M JIEMOKPaTHYECKUX
LICHHOCTEH;

JIP 04 roTOBHOCTH MPOTUBOCTOSITH UAEOJOTHH IKCTPE-
MHU3Ma, HAallMOHAJIM3Ma, KCeHO(POOUH, TUCKPUMHHALUU
[0 COLIMAJIbHBIM, PEIIUTHO3HBIM, PACOBBIM, HAI[MOHAJb-
HBIM TPU3HAKaM;

JIP 0S5 rOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTD B
UHTEpecax TIpPakJaHCKOro OOIIECTBa, Y4acTBOBATh B
caMOyIpaBJieHUu B 0011e00pa3oBaTeNbHON OpraHu3a-
LIMU U JIETCKO-FOHOIIECKUX OpraHu3alusix;

ITP6 12 ymerp onepupoBaTh NOHATHUSAMHU: NPSMOYIOJIbHAs
CHUCTEMa KOOpPJMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAM-
HAaTbl BEKTOPA, CKaJISAPHOE IIPOU3BEIEHUE, YIOJI MEXKIY BEK-
TOpaMH, CyMMa BEKTOpPOB, IIPOMU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C MOMOIIBIO U3YYEHHBIX (POPMYJI KOOPIMHATHI Ce-
pEAVHBI OTPE3Ka, PACCTOSIHUE MEXAY JBYMS TOUKaMU;

IIP6 14 ymers BBIOMpaTh MOAXOIAIIMN HM3YYEHHBIH METOJ
JUTSL peLIeHUs 3a/1auM, paclo3HaBaTh MaTeMaThuyeckrue (paxkThl
U MaTeMaTHYeCKUEe MOJIENU B MPHUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHUE NIPUBOANTH PUMEPHI MaTe-
MAaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM MaTeMaTu-
YECKON HayKH;

I1P6 08 ymeTh onepupoBaTh MOHITHAMU: CITyYallHBIN OTBIT U
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TMO3HBIX  OTHOLLIEHUU,
IIPUMEHATH CTaHAAPThI
AHTUKOPPYIILIHOHHOTO
ITOBEJICHUS;

JIP 06 yMeHHe B3aMMOJEHCTBOBATh C COILMAIbLHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C HMX (QYHKIUSAMHU H
Ha3HAYCHHUEM;

JIP 07 roTOBHOCTh K I'yMaHUTApHOW M BOJOHTEPCKOU
JIESITENIbHOCTH;

JIP 08 chopMUPOBAaHHOCTh POCCUICKON TpaxkIaHCKON
UJIECHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapody, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoi,
TOpJIOCTH 3a CBOM Kpail, CBOIO POAMHY, CBOH S3bIK U
KYJIbTYpy, HpPOLUIOE KW HACTOSIIIEE MHOTOHAMOHAJIb-
Horo Hapoja Poccuu;

JIP 09 1eHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY M NPUPOJHOMY HACIIEIUIO,
NaMATHUKaM, TpajulusaM HaponoB Poccum, moctuke-
HUuAM Poccum B Hayke, UCKyCCTBE, CIIOPTE TEXHOJIOTHSIX
U TPYyIe;

JIP 10 upeitnas yOeXIeHHOCTh, TOTOBHOCTb K CITyXKe-
HUIO M 3aIIATE OTEYECTBA, OTBETCTBEHHOCTH 3a €r0
cyns0y;

MP 09 oBnajeHre HaBBIKAMH Y4e€OHO-HCCIIEOBATEb-
CKOM, MPOEKTHOM U COLUAIIBHOW ESITETbHOCTU

ClIydyailHOE COOBITHE, BEPOSTHOCTH CIIYYaWHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C MCIIOJIB30BaHUEM Ipaduye-
CKUX METO/IOB; IPUMEHATH (OPMYJIBI CIOKEHHS U yMHOXKe-
HUS BEPOSATHOCTEH, KOMOMHATOpHBIE (DaKThI U (HOPMYJIIBI IPH
pELICHUH 3a/1ad; OLIEHHBATh BEPOATHOCTH PEATbHBIX COOBI-
TUH; 3HAKOMCTBO CO CIy4YalHBIMH BEIMYMHAMH; YMEHHE
NPUBOJUTH TPUMEPHI MOSBICHUS 3aKOHA OONBLIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

OK 07. CoxnelicTBOBaThL

COXpaHEHHUIO  OKpYXKa-
FOIIEH Cpefbl, pecypco-
COepeKCHUI0,  TIPUME-

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

JIP 30 He mnpuHUMATH JEHCTBUSI, MPUHOCSIIEE BpPEI
OKpYXKaroIle Cpeae;

JIP 31 ymeTh mporHo3upoBaTh HEOJIAroNpHUsTHBIE KO-
JIOTUYECKHE MOCIEACTBUS MNPEANPUHUMAEMBIX JIEH-
CTBHM, MPEAOTBPALLATh UX;

JIP 32 pacmypuTh ONBIT ACSITEIBHOCTH YKOJIOTHUYECKOU
HaIPABIEHHOCTH;

MP 05 paspabatbiBaTh INJIaH pEUICHUs MPOOIEMBI C
Y4ETOM aHAJIN3a UMEIOIINXCS MaTEPUAIBHBIX U HEMaTe-
pHAIBHBIX PECYPCOB;

MP 17 ocymiecTBISTh 1eJeHATPABICHHBIN MTOUCK Mepe-
HOCA CPEJICTB U CIOCOOOB JACHCTBHS B podheccCHOoHAb-

ITP6 04 ymeTh omepupoBaTh MOHATHSAMU: (YHKIMS, HEIpe-
pbIBHAs (yHKLMS, MPOU3BOJAHAS, MEpBOOOpa3Has, Ompese-
JICHHBI WMHTETpasl; YMETh HaXOAMTH NPOU3BOJIHBIE 3JIEMEH-
TapHbIX (YHKLUH, UCHOJb3Yys CHPaBOYHBIE MaTe€pHasbl; HC-
cleloBaTh B MPOCTEUINUX Cly4asX (PyHKIMM Ha MOHOTOH-
HOCTh, HAaxOAMTh HauOOJbIllee M HaUMEHblIee 3HAYECHUE
GyHKIU; CTpOUTh rpad@UKH MHOTOYJIEHOB C HCIOJIb30Ba-
HHUEM alapaTa MaTeMaTH4ECKOro aHalln3a; MPUMEHSTh MpO-
M3BOJHYIO MIPH PEIICHUH 33/1a4 Ha JABM)KEHUE; pelaTh Mpak-
TUKO-ODUEHTHPOBAaHHBIE  33Jaydl Ha  HauOoibllee U
HauMEHbIlIee 3HAUYEHUs, HAa HAXO0XKJIEHHUE MyTH, CKOPOCTH U
YCKOPEHHS];
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IHSIX;

HYIO Cpeny;

MP 18 ymeTs nepeHOCHUTh 3HaHUSI B [TI03HABATENIBbHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

MP 34 npennarate HOBBIE IIPOEKTHI, OLIEHUBATh UJEH
HO3HULIMU HOBU3HBI, OPUTMHAIIBHOCTH;

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

IIp6 11 ymerhs onepupoBaTh MOHATHUSIMU: IBUKEHHUE B IMPO-
CTpaHCTBE, MOJO0HBIE (DUTYPHI B MPOCTPAHCTBE; HCIOJIB30-
BaTh OTHOLICHHE IUIOIIAZeH MOBEPXHOCTEH M OOBEMOB IO-
TOOHBIX (DUTYp IIPU PELICHUH 33/1a4;

IIP6 12 yMeTb BBIYUCIATH T'€OMETPUYECKHE BEIMYHUHBI
(MHa, yroi, miomanb, 00beM, IOl TOBEPXHOCTH), HC-
M0JIb30BaTh U3Y4YEHHbIE (POPMYJIIbI U METOJIBL;

IIK 3.2. IIpousBoauTh
pacueTsl IUIAHOBBIX|
okazarejiei
BBITIOJTHEHUS
TEXHOJOTMYECKUX
omnepannii Ipou3BOJICTBA
OMOTEXHOJIOTMYECKOM
MPOAYKIUHU IS
1805001 ():10) 5
MIPOMBIILICHHOCTH.

JIP 24 TOTOBHOCTH K TPyIy, OCO3HaHUE IIEHHOCTH Ma-
CTEpPCTBA, TPYI0JIIOOUE;

JIP 25 roToBHOCTh K aKTHUBHOU AEITEILHOCTU TEXHOJO-
TUYECKOM M COIMAJIbHOW HAIpPaBJICHHOCTH, CIOCO0-
HOCTb MHULIMMPOBATh, INIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKYIO JA€STEIbHOCTD;

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

MP 04 BbIABIATH 32aKOHOMEPHOCTH U NPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 paspabareiBaTh IUIaH pelIeHUS HPOOIEMbI C
Y4ETOM aHaJI3a MMEIOIIMXCS MaTEepPUAIbHBIX U HEMa-
TE€pUaAIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTbH, OLIEHU-
BaTb COOTBETCTBHE pE3YJIBTATOB LEJIAM, OLEHUBATh
PHUCKHU NOCTIEACTBUN e TENbHOCTH;

MP 10 coocoOHOCTP W TOTOBHOCTH K CaMOCTOS-
TEJIIbHOMY IIOMCKY METOJOB PELICHUS IPAKTUYECKHUX
3a/a4, MPUMEHEHHUIO PA3JIMYHbIX METOOB ITO3HAHUS,

MP 18 ymeTh nepeHOCUTh 3HAaHUS B TIO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

MP 19 ymeTb UHTErpUpOBaTh 3HAHUS U3 PA3HBIX Mpe.-

IIP6 02 ymeHue ornepupoBaTh MOHATUSAMHU: CTEIECHb YHCIIA,
norapudm 4ucia; yMEHUE BBITOJHITH BRIYHCICHUE 3HAYCHUN

M TpeoOpa3oBaHUs  BBIPAXKEHUH CO  CTEHNEHSAMH U
jgorapupmamu, TpeodpazoBaHus  APOOHO-PAMOHATBHBIX
BBIPAKECHUI;

ITP6 03 ymeHnue onepupoBaTh MOHATHUSMU: pAllMOHAJIbHBIE,
UppaLUOHAIIbHbIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 06 ymeHnue pemiaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B
TOM YHCJIE Ha TMPOIEHTHI, JOJW W YacTH, Ha JBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4yd M3
00sacTh yrpaBJieHUsI TUYHBIMH U CEMEUHBIMU (PUHAHCAMU);
COCTaBJISITh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI [0 YCIOBHMIO 3a/ladM, MCCIEA0BaTh IOIYYEHHOE
pelleHre 1 OleHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

ITP6 14 ymeHue BbIOMpATh MOAXOMAAIINI M3YYEHHBINH METOJ
JUTSL peLIeHUs 3a/1a4uM, paclio3HaBaTh MaTeMaTHuecKue (PaKThl
U MaTeMaTHYeCKHe MOJIENIM B MPHUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE;, YMEHHE MPHUBOJINUTH IPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITUH POCCUMCKOM H  MHUPOBOH
MaTeMaTHYeCKOW HayKH.

ITPy 18 ymeHume MoaenupoBaTh peajbHbIE CHUTyallMd Ha
A3bIKE MAaTEMaTHKH; COCTAaBJISITh BBIPAXKEHHUS, YpaBHEHUS,
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METHBIX 00JIaCTeMH;

MP 21 BrnageTh HaBBIKAMU MOJYYCHHUS] HHPOPMAITUU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIBHO OCY-
HIECTBJIATh MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEp-
npeTanrio MHPOpPMAIMK pPA3IUYHBIX BUIOB U (opMm
MIpeJICTaBICHMUS,

HEpPaBeHCTBA M WX CHUCTeMbl [0 YCIOBUIO 3ajauH,
UCCJIEI0BaTh IIOCTPOEHHBIE MOJEIU C HCIOJb30BaHUEM
anmapata  anreOpbl, HMHTEPIPETUPOBATH  MOJTYYCHHBIN
pe3yJbTaT; CTPOUTh MAaTEMAaTHUYECKHE MOJIETU C TOMOIIbIO
reOMETPUYECKUX TOHATUN U BEJIUYUH, pPeUIaTh CBS3aHHBIC C
HUMH TIPAKTUYECKUE 3aJauM; COCTABISATh BEPOSATHOCTHYIO
MoOJieJb M HMHTEPHPETUPOBATH IMOJYYEHHBIH pe3yJbTaT;
peliaTh MPUKIAAHBIC 3aJda4d CpCACTBAMU MATCMATUYCCKOTI'O
aHalM3a, B TOM UYHCJE COLUUAIbHO-I)KOHOMUYECKOTO U
(U3HYECKOro XapakTepa.

IIK 4.5. Bectu oTyeTHyO
JIOKYMEHTAIUIO T10
pe3yabTaTam
IIPOU3BOJICTBEHHOTO
KOHTPOJIS TP NIPOBEJCHUN
TEXHOJOTMYECKHUX
IIPOLIECCOB MPOU3BO/ICTBA.

JIP 24 rOTOBHOCTH K TPYyIy, OCO3HAHHE I[CHHOCTH Ma-
CTEpPCTBA, TPYI0JIIOOUE;

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

MP 03 OIPEACIIATL LCIIN ACATCIIBHOCTH, 3alaBaThb Ild-
PaMETPbI U KPUTCPUHN UX JOCTUKCHUA,

MP 04 BpIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 05 paspabatbiBaTh MiaH peUIEHUs NPOOIEMBI C
Y4E€TOM aHAJIN3a UMEIOIINXCsS MAaTEPUAIBHBIX U HEMaTe-
pHUAIBHBIX PECYPCOB;

MP 10 criocoOHOCTP W TOTOBHOCTH K CAMOCTOSTEID-
HOMY IOHMCKY METOJIOB pEUICHUs] MPAKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3JINYHbIX METO/I0B ITO3HAHUS;

MP 17 ocymiecTBiIsATh LieJIEHANPABICHHBIN ITOUCK IEepe-
HOCa CPEJICTB U CIOCOOOB JACHCTBHUS B MPOeCCHOHATh-

HYIO Cpeay,;

MP 18 ymeTh nepeHOCUTh 3HaHUS B MIO3HABATEIBHYIO U

IIP6 02 ymenue onepupoBaTh MOHATUAMU: CTEHEHb YHCIIA,
norapudm 4ucia; yMEHUE BBITOJHITH BHIYUCICHUE 3HAYCHUN
U TpeoOpa3oBaHUs  BBIPAXKEHUH CO  CTEHNEHSIMH U
jgorapupmamu, TpeodpazoBaHus  APOOHO-PAMOHATIBHBIX
BBIPAKECHUI;

ITP6 03 ymeHue onepupoBaTh HNOHSTHUSIMU: PALMOHAJIBHBIE,
UppaLUOHAIIbHbIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
jJorapumMuyuecKue, TPUTOHOMETPUUYECKUE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymenue omnepupoBaTh MNOHATHAMH: (DYyHKUHUSA,
HerpepbiBHass  (QyHKIUS, MPOU3BOJAHAS, IepBOOOpa3Hasd,
OTpE/IeNIEHHBI MHTErpall; yMEHHE HaXOAWUThb HPOU3BOJHbBIE
JJIEMEHTApHbIX  (QYHKUMH,  HCHOJB3ys  CIPABOYHBIE
MaTepuaibl; UCCIEA0BaTh B MPOCTEHIINX Clydasx (QyHKUUU
Ha MOHOTOHHOCTb, HaXOAWTh HAWOOJbIINE W HAUMEHbIINE
3HaueHus (YHKUUN; CTPOUTh TIpadUKHM MHOTOWIEHOB C
MCII0JIb30BaHUEM amrapaTa MaTeMaTU4eCKOro aHajau3a; IpHu-
MEHSTh MPOM3BOAHYIO MpPH PEIICHUWU 3ajady Ha JIBH)KEHUE;
perarh IIPAKTUKO-OPUEHTHPOBAHHbIE 3a/1a4u Ha
HauOOJbIINE W HAMMEHbIIME 3HAYEHMs, Ha HaXOXKJIEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeHue omepupoBaTh MOHITHSIMM: palMOHAIbHAs
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NPAaKTUYECKYIO O0JIACTH KU3HEACATEILHOCTH;

MP 19 ymeTs UHTErpUpOBaTh 3HAHUS U3 Pa3HbIX Mpea-
METHEBIX 00JIacTeM;

MP 21 BrnageTh HaBBIKAMU MOJYYCHHUS] HHPOPMAITUU U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIBHO OCY-
HIECTBJIATh MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U UHTEp-
npeTanrio MHPOpPMAIUMK PA3JIUYHBIX BUIOB U (opMm
IIPECTaBIICHNUS.

byHKIMS, TOKa3aTenbHass (YHKIUsA, cTernmeHHas (QyHKIus,
JorapupmMuuecKas byHKIMA, TPUTOHOMETPUUECKUE
byHkuu, oOpaTHbie (YHKIHUH, YMEHHE CTPOUTHh TpaduKu
M3YYCHHBIX (DYHKIIH, UCIIOJIB30BATh TPaQUKU MIPH U3yICHUU
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 337a4d U3 JIPYTHX
y4eOHBIX MPEIMETOB U 3a7a4y U3 PeajbHOM )KU3HHU; BBIPAXKATh
(dbopMysIaMu 3aBUCIMOCTH MEX]Ty BETHYNHAMU;

ITP6 06 ymeHue pemaTh TEKCTOBBIE 33/1a4d Pa3HBIX TUIIOB (B
TOM YHCIE Ha HpPOLEHTHI, JOJM W YacTH, Ha JIBHIKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCJIyI, HaJOTH, 3aJa4d U3
00JIacTH yTNIpaBJICHUS JIMYHBIMU M CEMEHHBIMH (pUHAHCAMH);
COCTaBIIATh BBIPAXKCHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 3aJayH, HCCIEIOBaTh IIOJyYCHHOE
pelIeHe U OIEHUBAThH MPABAONOJOOHOCTh PE3YIbTATOB;

I1P6 14 ymenue BbIOMpaATh MOAXOISALINI U3YUYEHHBIN METO]
JUTS pEeIIeHUs 3a7auy, paclio3HaBaTh MaTeMaTHUECKUE (aKThI
U MaTeMaTHYeCKUEe MOJIENIM B MPHUPOJIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE TMPUBOAUTH MPUMEPHI
MaTE€MaTU4eCKUX OTKPBITUH POCCUMCKOM H  MHUPOBOH
MaTE€MaTHYeCKOW HAyKH.

ITPy 08 ymenue cBoOOHO ONEepUpoOBaTh MOHATHIMHU: rpaduk
¢byHkuM, oOpatHas QYHKOUS, KOMIO3UIKA (YyHKUHUH,
TUHeWHas (QYHKUWSA, KBaJpaTHyHass (QYHKLUS, CTENeHHas
GYHKIMS C TeIsIM  TI0Ka3aTelneM, TPUTOHOMETPHUYECKHE
¢byHKkuMu, oOpaTHBlE TPUTOHOMETpPHUYECKHE  (YHKIMH,
nmokazaTenbHass W Jorapudmudeckas (QyHKIUU; YMEHHE
CTpouTh rpaduku (QyHKIHMHA, BBIMOIHATH MpeoOpa3oBaHuUs
rpagukoB  (YHKIHMI; YMEHHE WCIOIb30BaTh Tpaduku
GYHKUMH JUIS M3Y4YEeHHUS TPOIECCOB M 3aBUCHUMOCTEH INpH
pEIIeHUH 33/1a4 U3 IPYTHX YYCOHBIX MPEJAMETOB U U3 Peallb-
HOW KWM3HM, BBIpaXaTh (OPMYJaMU 3aBHCUMOCTH MEXITY
BEIMYMHAMHU; YMEHHE CBOOOJHO ONEpUpPOBaTh MOHATHIMHU:
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YeTHOCTh  (YHKIMH, TEPUOTUYHOCTh (YHKIMH, OTrpa-
HUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIHH, YKCTPEMYM
GbyHKIMKM, HAMOOJBINIEE U HAaWMEHbIIEEe 3HAYCHUS (DYHKIIUU
HA TPOMEXKYTKE, YMEHHE MPOBOAHWTH HCCICIOBAHUE
(GyHKINU.

ITPy 18 ymenue MoJenupoBaTh peajibHblE CUTyallUd Ha
A3bIKE MAaTE€MaTHKH; COCTaBIIATh BBIPAKEHUS, YpPaBHEHMS,
HEpPAaBEHCTBA M UX CHUCTEMbl [0 YCIOBUIO 3ajauH,
UCCIIEIOBaTh IIOCTPOEHHBbIE MOJEIU C HCIHOJIb30BaHUEM
ammapara  anreOppl,  HHTEPIPETUPOBATH  TOJTYYECHHBIN
pe3yJbTaT; CTPOUTh MaTeMaTHYeCKHE MOJENIU C IMOMOILBIO
reOMETPUYECKUX MOHATUN U BEJIMYUH, pPELIaTh CBSA3aHHBIE C
HUMM TIPaKTHYECKUE 33/1a4M; COCTABIATh BEPOSITHOCTHYIO
MOJIeJIb M HMHTEPIPETUPOBATH IOJYYEHHBIH pE3yJbTaT;
pelaTh NPUKIAAHbIE 337a4l CPEJCTBAMU MAaTEMaTHYECKOIO
aHanM3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3nUecKoro xapakrepa.

IIK
KonTponuposatb
BBITNIOJTHCHUE
MPOU3BOIACTBEHHBIX
3aJaHui Ha BCEX
CTaJIusIX
TEXHOJOTM4ECKOI0
npoiecca
MPOM3BOJICTBA
OHMOTEXHOJIOTHYECKOM
MPOAYKITUU JUIS
MUILICBOM
MIPOMBIIIJIEHHOCTH.

4.4.

JIP 24 TOTOBHOCTH K TPyAy, OCO3HAHHE IIEHHOCTH Ma-
CTEepCTBa, TPYI0II00UE;

JIP 25 roTOBHOCTL K aKTUBHOM JESTEILHOCTH TEXHOJIO-
TUYECKOW M COILMANIbHOW HAIPaBICHHOCTH, CIIOCO0-
HOCTh MHULIMMPOBATh, IUNIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKYIO JESTEIbHOCTD;

MP 03 ompenenarh 1enu AESTEIHLHOCTH, 3a/1aBaTh Ta-
paMeTpsl U KPUTEPUU UX TOCTHIKEHUS;

MP 04 BBIABIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYUS B
paccMaTpUBAEMBIX SBJICHUAX;

MP 06 BHOCUTH KOPPEKTHBBI B JIE€ATEIBHOCTD, OLICHM-
BaTb COOTBETCTBUE PE3YJIbTATOB LEJIAM, OLEHUBATH
PHUCKH MOCIEACTBUMN AECSATEIBHOCTH;

ITP6 02 ymeHue omepupoBaTh MOHATUSMHU: CTENEHb YUCIA,
Jorapu@Mm YucIia; yMEHUE BBIOIHATH BHIYUCICHNE 3HAUCHUI
U npeoOpa3oBaHMs BBIPAXKEHHM CO CTENEHAMU M Jorapud-
MaMH, IpeoOpa30BaHuUs IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH;

ITP6 06 ymeHnue pemiaTh TEKCTOBBIE 33/1a4U Pa3HBIX TUIOB (B
TOM YHCIJI€ Ha MPOLEHTHI, JOJIU M YacTH, Ha JABWXKEHHE, pa-
00Ty, CTOMMOCTh TOBAapOB U YCIYT, HAJOTH, 33aJa4l U3 00ia-
CTH YTNpaBJIEHUS JUYHBIMU M CEMEWHBIMU (PMHAHCAMM); CO-
CTaBIISITh BBIPAKCHUS, ypaBHEHHs, HEPABEHCTBA U WX CH-
CTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIE0BATh MOJYYSHHOE pellie-
HUE U OLIEHUBATh MPABIONIOI00HOCT PE3YIbTATOB;

ITP6 07 ymenue ornepupoBaTh MOHATUSAMH: CpeaHee apudme-
TUYECKOe, Me/laHa, HauboJblllee U HauMEHbIIIee 3HAUCHHUS,
pa3Max, IUCHEpCUs, CTaHAAPTHOE OTKJIOHEHUE YHCIOBOIO
Habopa; yMEHHE W3BJIE€KaTb, WHTEPIPETHUPOBaTh WH(pOpMa-
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MP 14 BbISBIATH NPUYUMHHO-CICACTBEHHBIE CBSI3U U
aKTyaJU3UpOBaTh 3a/ady, BBIABUTATh TMIIOTE3Yy €€ pe-
IICHUSI, HAXOAWTh AapPryMEHTHl I JI0Ka3aTeIbhCTBa
CBOUX YTBEpXICHUH, 3a]]aBaTh MMapaMeTpbl U KPUTEPUHU
peIIeHuS;

MP 15 anHanu3upoBarh IMOJIyYEHHBIE B XOJE PEIICHUS
3aJa4l pe3ysbTaTbl, KPUTUYECKU OLICHUBATh MX JOCTO-
BEPHOCTb, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIO-
BUSIX;

M0, TIPEACTABICHHYIO B TabMWIIax, Ha quarpaMmmax, rpadu-
Kax, OTPaXKarolllyl0 CBOIMCTBA pealibHBIX MPOIECCOB U SIBJIC-
HUH;, TPEICTaBIsATh WHPOPMAIMIO C TMOMOMIBIO TAOIHUI U
AuarpaMM; HCCICAOBATbL CTATUCTUYCCKUC HOAaHHBIC, B TOM
YHCIIe C MPUMEHEHUEM TIpa)UYeCKUX METOJOB U DJICKTPOH-
HBIX CPEJICTB;

IIP6 14 ymeHue BbIOMpATh MOIXOMAIINNA HU3YYCHHBIH METO
JUTSL pEIICHUS 3a]la4M, pAclio3HaBaTh MAaTEMATHUECKHUE (PAKThI
W MaTeMaTHYeCKUEe MOJIEIHM B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE TMPUBOJAUTH MPUMEPHI MaTe-
MaTHUYE€CKUX OTKPBITUH POCCHUUCKONW M MHUPOBOW MaTEeMaTH-
YECKOM HAYyKH.

IIPy 18 ymeHue MonenupoBaTh peajbHbIE CUTyallMd Ha
A3bIKE MAaTEMATUKH; COCTABIISATh BBIPAXKEHUS, YPAaBHEHMUs, HE-
pPaBEHCTBA M UX CHUCTEMBI IO YCJIOBHUIO 3ajjaud, UCCIIE0BATh
IIOCTPOCHHBIE MOJIEIH C UCIIOIb30BAaHUEM allllapaTta anreopsl,
MHTEPIPETHPOBATh IMOJyYEHHBIH pe3ysbTaT; CTPOUTh MaTe-
MaTHYECKHE MOJENN C MOMOIIBIO T€OMETPUUYECKUX TOHATUN
U BEJIMYUH, PEIIaTh CBA3aHHbIE C HUMU NPAKTHUECKUE 3a-
Jlaul; COCTaBIISATh BEPOSTHOCTHYIO MOJIEIb U MHTEPIIPETUPO-
BaTh NOJYYECHHBIH pe3yabTaT; pelaTh MpUKIaJHbIE 3a7aud
CpeACTBaMU MAaTEMAaTUYECKOTO aHajlu3a, B TOM YUCIIE COLM-
aJIbHO-9KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa.
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1.5. XapakTepucTHKH OLIEHOYHbIX CPEJCTB

n/

HaumMenoBanue
OLIECHOYHOT' 0 CPeCTBA

Kparkas XapaKTepHCTUKA OLICHOYHOI0
cpeacTraa

YcTHBIN onpoc

IIpuMeHsieTcs ¢ LENbI0 TOBTOPEHUS U 3aKPEIICHUS
YUYEHUKOM Yy4YyeOHOro Marepuaja, KOHTPOJsA 3a
YCBOEHHUEM  YYEHHMKOM YYEOHOro MaTepuaia,
YMEHHU, KOMIIETEHLIAM.

NunpuBuyanpHas
CaMOCTOSITEIIbHAS
pabota

Cpenctso, MO3BOJIAIONIEE OIICHUTH u
JIUarHOCTUPOBATh 3HaHUE dakTHyecKoro
Marepuana (0a30Bble MOHATHUS, AITOPUTMBI, (DaKThI)
¥ YMEHHUS MPaBUIBHO HCIOJB30BaTh CIEIHMAIbHBIC
TEPMHUHBI W TIOHSTHS, y3HaBaHUE OOBEKTOB U3
y4eHHUS B paMKax OMPEACNIEHHOTO  pasfena
JTUCLUTUIMHBI

TectupoBanue

Cucrema CTaHapTU3HPOBAHHBIX 3aJIaHHH,
IO3BOJISIONIAS ~ aBTOMATH3UPOBAaTh  IPOLECIYPY
U3MEPCHHUS  YpPOBHA  3HAHMW W yMCHHUH
oOydJaromerocs.

KontposnbHas pabota

CpencrtBo MIPOBEPKU YMEHUU MPUMEHATh
MOJYyYEHHBIE  3HAHUS Uil PElIeHHus  3aaad
ONPENEIICHHOTO TUIIA ITO TEME WJIU Pa3ley

DK3aMeH

KoHTposibHOE MeponpusaThe, KOTOpOEe MPOBOIUTCS
N0 OKOHYAHMIO H3Y4YEHHUs AHMCLUMIUIMHBI B BUJE,
IPEeTyCMOTPEHHOM YUYE€OHBIM TUTAHOM.
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2. @®opMBbI KOHTPOJISI U OLlCHUBAHUS (POPMHUPYEMbIX KOMIIETEHLUH

Koa n Pa3nea/Tema Bxoaunoi Texymi PyOexubiit IIpome:xyTouHas
HANUMCHOBAHHUC KOHTPOJb KOHTPOJb KOHTPOJb arTrecranus
(l)Ole/IpyeMbIX OIIGHO‘IHOC CpeacTBo
KOMIIeTeHIU
OK 01 Paznea 1. IloBTopenue kypca
OK 02 MATEeMAaTHKH OCHOBHOI IIKOJIbI
0K 03 Tema 1.1
OK 04 Lenu u 3a1a4r MAaTEMaTUKH TTPH
OK 05 OCBOCHMH CIICIUaIbHOCTH. Yncia
OK 06 Y BBIYMCIICHMS.
Tema 1.2
IIK 3.2
TIK 45 [IpouieHTHBIE BEIYUCIEHUS. Y paB-
T 44 HEHMsI 1 HEPaBCHCTBA.
Tema 1.3 IT-o/c
[TporieHTHBIC BBIYUCIICHHUS B TIPO-
(beccHoHATBHBIX 3a7a4ax
Tema 1.4 Bxoanoi
Pemntenue 3agau. BxogHoi KOH- KOHTPOJIb
PO (K/p Nel)
Paznen 2. CTenenn U KOPHH. Htorosoe
(())II(( 0012 CTeneH;aﬂ, HOKaBa"(li)eJ]bHaﬂ u TECTHPOBAHHE B
Jorapupmuyeckasi pyHKIHH.
OK 03 COIIYK
OK 05 Tema 2.1 VCTHBII 01poc
OK 07 Crenennast GpyHKIHS, €€

cBoiicTBa. [Ipeobpa3zoBanue
BBIPAKECHUM C KOPHSAMHU N-OU
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IIK 3.2
IIK 4.5
IIK 4.4

CTCIICHU.

Tema 2.2

CBolicTBa CTEIICHH C
palMOHAIBHBIM U ACHCTBUTEb-
HBIM ITOKa3aTeIsIMU

NnupuBunyansHas
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

NnpuBuayansHas
c/p Ne2

Tema 2.5
Jlorapudwm uncna. CBoiicTBa
sorapu@moB.

YcTHBIM onpoc

Tema 2.6

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

NnauBuayansHas
c/p Ne3

Tema 2.7
Jlorapudmsl B mpupoae U Tex-
HUKE

IT-o/c

Tema 2.8

Pemenne 3ama4d. CtenenHas,
noka3zaTesbHasl 1 Jiora-
pudmuueckas QyHKIUU.

K/p No2

OK 01
OK 02
OK 03
OK 04

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

HUtorosoe
TECTUPOBAHUE B
COITYK

Tema 3.1
Tpuronomerpuyeckue GpyHKIIUN

YcTHBIN onpoc
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OK 05

IIK 3.2
IIK 4.5

IIPOU3BOJIBHOI'O yTIJia, YucCiia.

Tema 3.2
OCHOBHBIE TPUTOHOMETPUUYECKUE
TOXIECTBA

NnupuBunyansHas
c/p Ne4

Tema 3.3
Tpuronomerpuueckue (GpyHKIUH,
MX CBOMCTBA U rpauKu

YcTHBIN Oonpoc

Tema 3.4
OOpaTHbIe TPUTOHOMETPHYECKUE
byHKIAH

YcTHBIN onpoc

TeMma 3.5
Tpuronomerpuyeckue ypaBHEHU
1 HEPAaBEHCTBA

NnauBunyansHas
c/p Ne5

Tema 3.6

Pemenue 3agau. OCHOBBI
Tpuronomerpuu. Tpuro-
HOMeTpUYecKHe QyHKIUH

K/p Ne3

OK 01
OK 03
OK 04
OK 06
OK 07

IIK 3.2
IIK 4.5

Pa3zpnen 4. IlpousBoanas u nep-
BoOOpa3Has QyHKIUH

Hrorosoe

TECTUPOBAHUE B
COIIYK

Tema 4.1

ITonsiTHE TPOU3BOIHOM.
®opmyJiel ¥ IpaBUIIa JUQ-
(bepeHupoBaHusl.

NunuBuayanbHas
c/p Ne6

Tema 4.2
IlonsTHE O HEMPEPBIBHOCTH
¢byHkuu. Meto MHTepBajoB.

YcTHBIN Oonpoc

Tema 4.3
I'eomerpuueckuil u QunUecKuit
CMBICJI TPOU3BOJTHOM.

Tema 4.4

YcTHBIN Oonpoc
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MonoTtoHHOCTb PyHKITUHU. TOUKH

IKCTpEMYMaA.

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

CTPOCHUIO TPaHKOB.

Tema 4.6 NunuBuayanpHas
HauGosbliee 1 HauMeHbllee 3Ha- c/p Ne8

yeHne (PyHKIUU.

Tema 4.7 IT-o/c

Haxoxnenue ontumanbHOTO pe-

3yJbTaTa ¢ HOMOIBIO IPOU3BO/I-

HOM B IIPAKTUYECKHX 3a/1a4ax.

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

BUJIA HAXOXKJICHUS

1epBOOOPA3HBIX

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

uuu. @opmyna Herorona—IJleit6-

HUIIA.

Tema 4.10 K/p Ned

Pemenue 3anau. [IpousBoanas u
niepBooOpa3Hasi QyHKITUH.

OK 01
OK 03
OK 04
OK 07

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

Tema 5.1

OCHOBHBIG IIOHATUS CT@pCOMeT-
pun. PacrionosxeHue npsamMbIx U
IJIOCKOCTEN

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

MIPSMOM u IJIOCKOCTH,

IUIOCKOCTEIA.

Tema 5.3

[lepneH MKy ISAPHOCTD NPAMBIX,
IIPSIMOM U TUIOCKOCTH,

YcTHBIN Onpoc

IUIOCKOCTEH.

Tema 5.4 NunuBuayansHas
[lepnienuKymsIp ¥ HAKJIIOHHASI. c/p Nel2

Teopema o Tpex

MIEPICHIUKYJISIPaXx.

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
IIK 4.4

Pa3nen 6. MHOrorpaHHuKH u
TeJla BpallleHU sl

Hrorosoe

TECTUPOBAHUE B
COIIYK

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

YcTHBIN Oonpoc

Tema 6.2
HpaBI/IHBHBIe MHOFOFpaHHI/IKI/I B
SKU3HU

NunuBuayanbHas
c/p Nel4
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Tema 6.3 NunuBuayanbHas

Hunuaap, KoHyc, map W HX c /p Nol5

CEUEHHS

Tema 6.4 11 -o/c

OOBeMBI U TIIOMIATU TTOBEPXHO-

CTel Ten

Tema 6.5 I1-o/c

[Ipumepsl cumMmeTpuil B mpodec-

cun

Tema 6.6 K/p Noe6

Pemenue 3aa4. MHOTOTpaHHUKA

Y TeJa BpAIlCHHUS.

Paznen 7. DiieMeHTHI TEOpUU HTorosoe
OK 02 BEPOSITHOCTEM H TECTHPOBAHKE B
OK 03 MATEMATHYECKOH CTATHCTHKH COIIYK
OK 05

Tema 7.1 NunuBuayanbHas
11K 3.2 CoObITHE, BEPOATHOCTH COOBITHS c/p 16

CnoxxeHue 1 yMHOXKEHUE BEpO-

SITHOCTEH

Tema 7.2 I1-o/c

BeposiTHOCTH B mpodeccuoHalb-
HBIX 3ajJ]a4yax

Tema 7.3

JluckpeTHas ciry4aiiHas
BEJIMYMHA, 3aKOH €€ pacIpe-
JCJICHUs

YcTHBIM onpoc

Tema 7.4
3amayd MaTeMaTHYeCKOW CTaTu-
CTUKH

Tema 7.5
DneMeHTHl TEOPUH BEPOSTHOCTEH

K/p Ne7
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1 MaTeMaTUYeCKON CTaTUCTUKHU

9K3aMCH
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3. Kpurtepuu ouennBanusi opMUpPyeMbIX KOMIIETEH NI

KpnTeplm OII€CHKH YCTHBIX OTBE€TOB

Kpurepuu oneHku

Bbana
bl

Onenka

MOKA3bIBAET IITyOOKOE U MOJTHOE 3HAHUE U
MMOHMMAaHHUE BCero o0bemMa NporpaMMHOIO
MaTepurala; oJIHOE TOHUMAaHUE CYyIIIHOCTH
paccMaTpUBaEeMbIX OHATUMN, SIBICHUN U
3aKOHOMEPHOCTEM, TEOPUH, B3AUMOCBSI3€EH;

* YMEET COCTaBUTH MOJHBIN U PaBUIIbHBIN
OTBET Ha OCHOBE M3yUYEHHOI0 MaTepuaa;
BBIJICIISATh IJIABHBIE TTOJIOKEHHUS,
CaMOCTOSITENIbHO MTOATBEPAKAATH OTBET
KOHKPETHBIMU MIpUMepaMu, paktamu;
CaMOCTOSITENIbHO U apryMEHTUPOBAHO JI€JIaTh
aHajan3, 0000IeHs, BRIBOJIBI. Y CTAHABINBATH
MEXIIpEIMETHBIE (HA OCHOBE paHee
MpUOOPETEHHBIX 3HAHUI) U BHY TPUIIPEIMETHBIE
CBSI3U, TBOPYECKHU MPUMEHSTDH IMOTYYCHHBIC
3HaHUA B HE3HAKOMOM CUTYyalUU.
[TocnenoBarenbHO, YETKO, CBSI3HO,
000CHOBaHHO U 0€301TMO0YHO U3J1araTh
y4eOHbII MaTepual; 1aBaTh OTBET B
JIOTUYECKOM TOCJIEI0BATEIBHOCTH C
UCIIOJIb30BaHUEM MPUHATON TEPMHUHOJIOTHH;
JienaTh COOCTBEHHBIE BBIBOJIBI; (DOPMYIUPOBATH
TOYHOE OMpEJIETICHUE U UCTOIKOBAHUE
OCHOBHBIX MOHSTHUI, 3aKOHOB, TCOPUIA; IPU
OTBETE HE MOBTOPATH JIOCTOBHO TEKCT
y4eOHUKa; U3JjlaraTh MaTepuall JuTepaTypHbIM
SI3BIKOM;, PABUJILHO M OOCTOSATENIBHO OTBEUYATh
Ha JIOTIOJIHUTEJIbHBIE BOMPOCHI YUUTEIIS.
CamMOoCTOSITENBHO U PallMOHAIBHO UCIIOIb30BaTh
HaTJISITHBIE TTIOCOOUSI, CIIPABOYHBIE MaTepUAIIbI,
y4eOHHUK, TOTOJIHUTEIBHYIO JTUTEPATYDPY,
MIEPBOUCTOYHUKU; TPUMEHSTH CUCTEMY
YCJIOBHBIX 0003HAYEHUH MPU BEICHUU 3aIHCEH,
CONPOBOK/IAIOIINX OTBET; UCIOJIb30BAHUE JJISI
JI0KA3aTeNIbCTBA BHIBOJIOB M3 HAOIIOACHUHN U
OTIBITOB;

* CaMOCTOSITEILHO, YBEPEHHO U O€301THMO0YHO
IPUMEHSIET MOJIyYECHHBIE 3HAHUS B PEIICHUN

OT1iuuHO




po0JIeM Ha TBOPUECKOM YPOBHE; JOMMYCKAET HE
0oJiee 0IHOTO HE0UETa, KOTOPBIH JIETKO
UCIIPABJISIET MO TPEOOBAHUIO YUUTEINS; UMEET
HEO0OXOIMMBbIC HaBBIKH PAa0OTHI C IPUOOpaAMH,
4yepTekaMu, CXeMaMu U rpadukamu,
COMYTCTBYIOIIUMH OTBETY; 3aIUCH,
COMPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBAHUSIM.

* IOJTHO PACKPBUI COAIepKaHNe MaTepuaia B
o0BeMe, MperyCMOTPEHHOM MPOTPaMMOU |
y4eOHUKOM,

* M3JI05KUJI MaTepraj TPaMOTHBIM SI3IKOM B
ONPEAECTICHHOM JIOTUYECKON
MOCJIETIOBATEILHOCTH, TOYHO HUCITOJIb3YSI
MaTEMaTUYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

* PABWJILHO BBITIOJHIII PUCYHKH, YEPTEKH,
rpaduKy, COMyTCTBYIOIINUE OTBETY;

* MIOKa3ajJl YMEHHE WILTIOCTPUPOBATH
TEOPETUYECKUE MOJOKEHUSI KOHKPETHBIMU
IpUMEpPaMH, TPUMEHSTh KX B HOBOM CUTYaIlNH
MIPH BBIMIOJTHEHUH TIPAKTUICCKOTO 3aIaHUS;

* MPOJIEMOHCTPUPOBAI CHOPMHUPOBAHHOCTH U
YCTOWYHMBOCTD MCTOJB3YEMBIX TIPH OTPAOOTKE
YMEHUI 1 HaBBIKOB, YCBOCHHE paHEee
M3YUYEHHBIX COMYTCTBYIOIINX BOIIPOCOB;

* OTBEYAJ CAMOCTOSITEIHHO 0€3 HaBOIATITUX
BOIIPOCOB TpenoiaBarensi. Bo3aMoxHbI 0HA -
JIB€ HETOYHOCTH TPU OCBEIICHUU
BTOPOCTEIMEHHBIX BOMIPOCOB HIIM B BHIKJIQ/IKaX,
KOTOPBIE CTYJIEHTK JIETKO MCIIPABUII TIO
3aMEYaHMIO TIPETIOaBaTersl.

VY noBneTBOpsieT HA3BaHHBIM BBIIIIE
TpeOOBaHUSIM, HO 00yUYarOIITUNCS:

— JIOMyCKaeT OJHY HETpyOyIo OMMOKY WIIK HE
0oJiee IBYX HEJOUETOB U MOXKET UX UCIIPABUT
CaMOCTOSITENIbHO, WJIA TIPU HEOOJIBIITON MOMOIIN
Mpeno/iaBaTelis;

— He 00J1a7]aeT TOCTATOYHBIM HABBIKOM paOOThI
CO CIIPaBOYHOM JIUTEPATYypoOil (Hampumep,
CTYJCHT YMEET BCE HAUTH, MPABUIBHO
OPUEHTHUPYETCS B CIIPABOYHUKAX, HO paboTaeT
MEJIJICHHO)

Xopouio
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3 | * HEMOJHO WJIM HEMOCJIEA0BATENBHO PACKPBITO | 3 VY n0BNIETBOPUTENBH
coJiep)kaHue MaTepuaa, HO MOKa3aHo ob1ee 0
MOHUMAaHUE BOMPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTATOYHbIE IS JalbHEHIIIero
YCBOEHUS IPOrPaMMHOTO MaTeprasa
(onpenenennsie « TpeboBaHUSIMU K
MaTEMaTUYECKON MOJIMOTOBKE YUAIIUXCS»);

* UMEJIUCh 3aTPYIHEHUS WM JIOMYIIEHbI
OIINOKHU B ONPECICHUU TOHSATU,
MCIIOJIb30BaHUN MAaTEMaTUYECKON
TEPMUHOJIOTHH, YEPTEkKaX, BhIKIIATKAX,
HCIIPaBJIEHHBIE NTOCIIE HECKOJIBKUX HAaBOSAIINX
BOITPOCOB IPEMNO/IaBATENS;

* CTYJICHT HE CIPABUJICS C IPUMEHEHUEM
TEOPUU B HOBOM CUTYAIIMH NP BHITIOJHEHUN
MPAKTUYECKOTO 3aJJaHusl, HO BBIMOIHIII 33]IaHUs
00513aTEIHLHOTO YPOBHS CJIOXKHOCTH T10 JAHHOU
TEME;

* [IpY 3HAaHUU TEOPETUYECKOTO MaTepuraia
BBISIBJICHA HEJIOCTATOYHAs! CDOPMUPOBAHHOCTD
OCHOBHBIX YMEHUH U HABBIKOB.

4 | He 3HaeT u HE NOHMMAET 3HAYUTENBHYIO WU 2-0 HeynosnerBopuren
OCHOBHYIO YaCTh IPOrPaMMHOTO MaTepHaia B bHO

mpeesax moCcTaBIeHHBIX BOIIPOCOB. Mmeer
cnabo chopMUpPOBAHHBIC U HEMOJIHBIC 3HAHUS U
HE YMeeT NPUMEHATh UX K PEIICHUIO
KOHKPETHBIX BOIIPOCOB U 33/1a4 0 00pasily U K
npoBeeHHIO ONbITOB. [Ipu oTBeTe (Ha OauH
BOIIPOC) JOITyCKaeT OoJiee ABYX IPpyObIX
OLIMOOK, KOTOPBIE HE MOKET UCIIPABUTh JaXKe
[pY IOMOIIIM MIPEToIaBaTeIsl.

Kpurepun oneHKH NHCbMEHHOM camocmoamenbHoi padoomol

Kpurepuu ounenkun Bbannbt Ouenka
1 | Bemoaaun padoty 6e3 ook u 5 OTnyHO
HEJI0YETOB;

Jomyctun He GoJiee OHOTO HEmodeTa.
B paboTax ¢ u30bITOYHON MJIOTHOCTHIO
3aJIaHAN JOIYCKACTCS BHICTABJICHHE
OTMETKH «5» B COOTBETCTBHUH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

2 | BommonHui paboTy MOTHOCTHIO, HO 4 Xopouio
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JOTYCTUJ B HEHW He O0s1ee 0HOM
HErpy0oii OMHMOKY (32 UCKITIOUYECHUEM
PENICHUS KOJTUIECTBEHHBIX (PH3NIECKIX
3a7a4) ¥ OJTHOTO HeJ0ueTa WK HEe
0oJsee IByX HEAOUYCTOB.

B paboTax ¢ n30bITOYHOMN TUIOTHOCTHIO
3aJJaHUI JTOTYCKAeTCsl BEICTABIICHUE
OTMETKH «4» B COOTBETCTBHH C 3apaHee
OTOBOPEHHBIM HOPMAaTHBOM.

[IpaBUILHO BBIMOJTHWI HE MEHEE
MTOJIOBUHBI PAOOTHI UJIH JOTTYCTHI:

e He OoJjiee ABYX IpyObIX OIINOOK;

® 1JIK He OoJiee 0{HOM rpyOoii U OJTHOU
HEerpy0Ooii OIMOKHN U OJTHOTO HEJI0YETa,
e 111 He OoJiee IBYX-TpeX HErpyObIxX
OIITNOOK;

® VT BBITIOJTHUJI PEIIICHUE
KOJIMYECTBEHHOM (hM3HUECKOM 3aaun
10 JICHCTBUAM O€3 BBIBOJIa paboUeii
dhopMyJIBl PU HAJTUIUH ITPABUITBHOTO
OTBETa

® WK OJJTHOI HErpyOoil OIKMOKH U Tpex
HE0YCTOB;

® WJTM IPU OTCYTCTBUHU OIMHOOK, HO TIPH
HaJIMYUHU YETHIPEX-TIATH HEIOUYETOB.

2. B pabortax ¢ n30bITOYHOM
MJIOTHOCTRIO 33/IaHUM IOy CKAeTCs
BBICTABJICHUE OTMETKH «3» B
COOTBETCTBHH C 3apaHEe OTOBOPEHHBIM
HOPMAaTHBOM.

Y 1OBIETBOPUTEIBLHO

1. JomycTui 4uciio omuboK u
HEJI0YETOB MPEBOCXOISIICE HOPMY, TIPU
KOTOPOU MOKET ObITh BBICTABJICHA
OTMETKa «3»;

2. IIpaBUIBHO BHITIOIHUI MEHEE YacTU
PabOTHI, TOCTATOYHOM JIJIs1 BEICTABJICHUS
OTMETKH «3».

HeynonerBopurensHO

Kpurepuu oueHKHu KOHmMpOo1bHOU padomul:

Kpurepumn onenku

bajabl

Ouenka

KontponbHas paboTta mpencraBieHa B
YCTAaHOBJICHHBIA CPOK U odopMIieHA B

OTau4HO
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CTPOTOM COOTBETCTBUHU C M3JI0KEHHBIMHU
TpeOOBaHUSIMU;

- ITOKa3aH BBICOKUH  yPOBCHB
3HaHWS M3YYCHHOIO0 Marepuaia I10
3aJIaHHON TeMe, TPOSBICH TBOPYCCKUU
OJXO0J TIPH OTBETE Ha BOIPOCHI,
yMEHUE TIyOOKO aHaJIM3UPOBATh
npobjieMy W JenaTh 0000Iaronme
BBIBO/IBI;

- paboTa BBITIOTHEHA TPAMOTHO C TOUKH
3peHUs MMOCTaBICHHOW 3a71a4H, T.€. 03
OIMMUOOK ¥ HEJIOUYETOB WJIH JOIYIIIEHO HE
0oJiee OTHOTO HEJOUETA

- KOHTPOJIbHAS pabora
IpeACcTaBjieHa B YCTaHOBIICHHBIA CPOK U
obopmiieHa B COOTBETCTBHH  C
U3JI0)KEHHBIMU TPEOOBAHUSIMU;

- MOKa3aH JOCTaTOYHBIA ypOBEHBb
3HaHUSA M3YYCHHOTO Marepuaja I10
3aJIaHHON TeMe, MPOSBIIEH TBOPYECCKUU
MOAXOJ TIpM OTBETE Ha BOIPOCHI,
YyMEHHE aHaJU3UpOBaTh MPOOIEMy U
JielIaTh 0000IIAIONINE BEIBOIEL;

- paboTa BBITIOJIHEHA TOJHOCTHIO,
HO JONYyIIEHO B HeH: a) He Ooiee
OJIHOM HerpyOol OmUOKH MU OJHOTO
HejoueTa

0) uiu He 0oJiee IBYX HEIOUYETOB.

Xopo1io

- KOHTPOJIbHAS pabota
IpEICTaBI€Ha B YCTAHOBJIEHHBIM CPOK,
npu oopmieHUU PabOTHI MOMYIICHBI
HE3HAUUTEJbHbIE  OTKJIOHEHUS  OT
U3JI0)KEHHBIX TPEOOBaHUM;

—~ MOKa3aHbl MUHUMAJIbHBIC 3HAHUS
0 OCHOBHBIM TE€MaM KOHTPOJIbHON
paboThI;

- BBITIOJTHEHO HE MEHEE MOJOBHHbI
paboThI WM JOTYIIECHBI B HEH

a) He OoJiee ABYX IpyObIX OMIMOOK,

0) He Oozee ogHON TpyOOIl OMIMOKK U
OJITHOTO HEJ0YeTa,

B) He Ooiee HBYX-TpeX HETrpyObIX
OIITNOOK,

r) onHa Herpybas ommbOka W TpH

Y IOBJIIETBOPUTEIBHO
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HEeJ04eTa,

HCOO0YCTOB

1) IpU OTCYTCTBUHU OLITUOOK, 4—5

- YUCJI0O OIUOOK W

MIPaBUIIBHO BBITIOJTHEHO
MOJIOBUHBI PaOOTHI;

3aJaHuM.

IPEBOCXOAUT HOPMY, TIPH KOTOPOM
MOXXET OBITh BBICTABJIEHA  OIIEHKA
«YJOBJIETBOPUTEIHHO WIH eciu

ecyii 00y4Jaromuics He PUCTYIAT K
BBITTOJTHEHUIO pa0OTHI WM TPABUIIHHO
BBITIOJTHUJI He OoJtee 10 mporeHToB Bcex

HenoueToB | 2-()

MCHEC

HeynoBnerBopuTesbHO

Tadaunma coorBeTCTBUSA
0ALJIbHO-PEUTHHIOBOT0 U OTMETOYHOI0 KOHTPOJIA

YpoBeHb chopMUPOBAHHOCTH Cymma TpaguuuoHHAas OLlEHKA
KOMIIeTeHIIU PEeNTHHIOBBIX
0aJLI0B
IToBbIIICHHBIHM 90-100 OTian4HO
ba3zoBblii 75-89 Xopomio
[ToporoBssiii 60-74 Y 10BIIETBOPUTEIEHO
Henocrarounsiit Menee 60 HeynosnerBopurenbHo
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4. KoHTpPO0/1bHO-01I€eHOYHbIE CPeICTBA
4.1. MarepuaJjbl OLIEHOYHBIX CPEICTB /sl BXOJIHOT0 KOHTPOJIS

OopazoseamenvHble pe3yibmamal, noO1eMHcauiue npogepke (I1emMenmol):
I1PG 1, I1PG 5, I1PG 6, I1P6 9, I1P6 12, I1PG 14.
ITPy 1, ITPy 5, IIPy 7, I1Py 8, ITPy 18, ITPy 19.

BxoaHasi KOHTpPOJIbHAsA Pad0Ta 32 KYpC MAaTeMAaTHKU OCHOBHOM IIKOJIbI.
(KOHTPOJIBHASA PABOTA Nel)

B 3amanusax 14 ykaxxuTte NpaBUIIbHBIN OTBET.
IIpn BEIMONHEHNY 3a1aHUM 5—9 3anUIINTE X0 PEIICHUS U ITOJyYEHHBIN OTBET.

Bapuanr 1.
1

1

f]
—

7

3l
ool wh

" B omeeme

1. Kakoe u3 clienyronmx 4rucen 3aKII04YeHO MEKIY YHUCIaMu
YKaxjcume HoMep NpasuibHO20 8apUAHMA.
1) 0,4
2) 0,5
3) 0,6
4) 0,7
2. Pemnre HEpaBEHCTBO 20-3(x=5)<19-Tx. B omeeme VKadicume Homep

npasujlbHoco eapuarnmad.

1) (—4: +oo)
i , ]

2) { —oa, 11
|

3) ( a’ 'm)x

4) (—oor —4)

3. YcranoBuTe COOTBETCTBUE MEXIy Tpadukamu QyHKIMiA U QGopMyliamu,
KOTOPBIE UX 33/1a10T.

A)

b)

VA

YA




2 ) 2
V= — 2)}-‘—1_—2 3)}-‘—2}.’ 4)11,-‘—2—,1»

nH" X
3anuimTe B OTBET U PHI, pACHIONOKUB UX B IOPSAIKE, COOTBETCTBYIOIIEM OyKBaM:

A | b B

4. B npsMOYroJIbHOM TPEYroJIbHUKE TMIoTeHy3a paBHa 10 cMm, aoauH u3

kaTeToB 6 cM. HaliTu BTOpOii KaTer.
a) 4 cm; 0) 16 cMm; B) 8 cM; r)vV136.cm; 1) 10 om.

Ilpu evinoanenuu 3adanuil 5-9 3anuwiume XxX00 peuileHUs U NOJIYYEHHbLI

omeem.
31:10+O,175:l
20

5. Hangure 3HaueHUE BBIPAKECHUS:
(31151
4 17 56

o 132 4 [+ W22

6. Pemmre ypaserme X 4)7 (v +9)T =217

7. ®@epme «33 KOPOBBI» MO MACTOUIIE BBIJCSIOT YU4aCTOK 3eMJIu Iotiaaso 100
M2, [IpeIararor 4eTsIpe yu4acTKa pa3HbIX pasMepoB: 25x4; 20x5; 12,5x8;

10x10. Kakoii ygacTok og00pUT JupeKTop pepMbl «33 KOPOBBDY, YUUTHIBAS, UTO

0 TMepUMETPY HE0OXO0MMO Oy €T MOCTaBUTH 3a00D?
8. Bricora BH napamnenorpamma ABCD nenut ero ctopony AD Ha
orpe3ku AH = 1 u HD = 28. Jluaronains napasuienorpamma BD paBHa 53.

Haitnqure miiomans napamienorpamMmma.

9. JIBa aBTOMOOWMIISI OTHOBPEMEHHO OTIPABISIOTCS B 240-KUIOMETPOBBIN MPOOET.
[TepBrrIit enet co ckopocThio Ha 20 KM/4 OOJIBITIEH, YeM BTOPOM, U TPUOBIBAET K

¢unumy Ha 1 4 pansiie BToporo. Haitnure ckopocTh mepBOro aBTOMOOMIISL.

Bapuanr 2.
V267 B omeeme ykaosicume nomep

1. Kakomy npoMeXyTKy MPUHAMJICKUT YUCIIO

npasuibHO20 6ApUAHMA.
1) [4;5]
2) [5;6]
3) [657]
4) [7:8] |
2. Pemmte HeEpaBEeHCTBO Ix—4(2x+1) > —8. B omeeme yKaxycume Homep

npasuIbHO20 8APUAHMA.
1) (—4; +0)
2) (—12;+0)
3) (—o0; —4)
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4) (—o0; —12)
3. VYcTaHOBUTE COOTBETCTBHE MEXAy Tpapukamu QyHKIUA U (HopMylamu,

KOTOPBIC UX 3a0ar0T.

A) b) B)
YA VA YA
|
i _ 0| 1 x l -
ol 1 X o1 X
A \...-

3) ¥ = . 4) ¥ = Vx

3anumimTe B OTBET I_[I/ICI)pBI, pacIojIo’KMB HMX B IMOPAAKE, COOTBCTCTBYIOIICM

OyKkBam:

A | b B

4. B npsAMOyroyJbHOM TPEYroJIbHUKE TMIIOTEeHy3a paBHa 10 cM, a oguH U3

kaTeTtoB 8 cM. Hailtu BTOpol  Karer.
a) 4 cm; 0) 6 cMm; B) 8 cM; r)V136em; x) 10 om

Ilpu evinoanenuu 3aoanuil 5-9 3anuwiume Xx00 peuwileHUs U NOJIYYEHHbLLI

omeem.
2,75:1,1+ 31
5. Halinure 3HaueHUE BBIPAKEHUS: 13
2,5-04-(—3))
3

2V (v — 2)E = 2y
6. Pewmnre ypasHenue & 2)"+(x—3)" =2x".
7. ®epme «Becenbiit MOJIOYHUKY MO/JT MACTOUIIE BBIJICTSIOT YU4aCTOK 3eMJIU

mnomansio 200 Mm%, TIpeanararoT 4eThIpe y4acTKa pa3HbIX pa3MepoB: 25x8;
20x10; 12,5x16; 50x4. Kakoii yuactok o100put qupektop dhepmbl «Becenbrit
MOJIOYHHUK», YUYUTBIBAs, YTO MO NEPUMETPY HEOOXOIUMO OYIET MOCTaBUTh

3a00p?
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8. OcHoBaHus Tparneuuu paBHbl 18 u 12, ojjHa 13 OOKOBBIX CTOPOH paBHA W2g
yroJl MeKJly HEl U OJJHUM U3 OCHOBaHUH paBeH 135°. Halinurte miomanb
Tpanenuu.

9. J1Ba aBTOMOOMJISI OTHOBPEMEHHO OTIPABIISIOTCS B 800-KIMIOMETPOBBI MPOOET.
[lepBsiii eeT co CKOPOCTHIO HAa 36 KM/4 OOJIBIIIEH, YeM BTOPOM, U IPUOBIBAET K
¢uHuIy Ha 5 4 paHblie BToporo. Haiinure ckopocTh mepBOro aBTOMOOMIIS.

4.2. Marepuajbl OLEHOYHBIX CPEICTB ISl TeKYIIEro KOHTPOJIs

Texkymmii KOHTPOJb TPOBOISATCS BO BpeMs ayJUTOPHBIX 3aHATUH TIO
MaTE€MaTUKe B COOTBETCTBHMM C Y4YEeOHbIM IUTAaHOM U paboueil mporpammbl OJ]
«MaremaTuka» IO BCEM paszienaMm IporpamMMmbl. B KayecTBe TEKyIIEero KOHTPOJIsS
MPUMEHSIOTCSI TEOPETUUECKHE BOIMPOCHI, CAMOCTOSTEIbHAs paboTa, CUCTEMbI 3aJJaHUM
B TECTOBOU (popMe, KOHTPOJIbHBIE paOOTHI IO pa3Jieam.

4.2.1 Teopernueckue BOIPOCHI

Teopernyeckas 4acTh MNPOXOJUT B (OpPME YCTHBIX OTBETOB: OOyyaroIIUecs
BBITATUBAIOT IISITh KapTOYEK C BOINPOCAMH, JAIOT TOJHBIM OTBET (CO CHUCKOM
BOIIPOCOB 00yYaronIrecs 3HAKOMSITCS B HadaJle U3y4EeHHs pa3zena).

4.2.1.1 Crenenu u kopau. CtenenHasi QyHKIus

OopaszosamenvHbie pe3yibmamot, noodaexncaujue npogepke (3J1eMernnol):
ITP6 01, ITP6 02, ITPG 03, ITP6 05, ITP6 06, ITP6 14.
ITPy 1, ITPy 5, ITPy 6, ITPy 7, ITPy &, I1Py 18, [TPy 19.

TeopeTunyeckue BONpPOChi:

1. Jlaiite ompeneneHue apudMETHUECKOTO KBAAPATHOTO KOpHs (HE 3a0bIBaeM
MOSICHUTH 00J1aCTh ONpeesICHUs] U 00J1acTh 3HAYCHUHN, MHAYE OIpE/ICIICHUE HE
PaCKpbITO).

2. JlaiiTe ompenereHWe KOHsS T-OM cTemeHW w3 uuciaa (He 3a0biBaeM
MOSICHUTH 00JIaCTh ONpEENeHHs] U 00JacTh 3HaYEHUM, NHAYE OIpEACIICHUE He
PacKpbITO)

3. 3anuiuTe ¥ MPOU3HECUTE BCIYX BCE N3BECTHBIC BAM CBOMCTBA KOPHEHA.

4. 3anuimTe U IPOU3HECUTE BCIYX BCE U3BECTHBIE BAM CBOMCTBA CTENECHEM.

5. Ha 4tro HEoO6xoauMo 0OpaTUTh BHUMAHHUE TIPH PEIICHUH UPPAUOHATHLHOTO
ypaBHEHUS YETHOM CTETIEHU?

6. UeMy paBeH KOpeHb YETHOU CTENEHU U3 oTpularesnbHoro uucna? I[lpuBenure
puMep.

7. UeMy paBeH KOpEHb HEUETHOM CTENEHU U3 OTpuUllaTesbHOro uncna? [Ipusenure
puMep.
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8. Ha uyTto cTouT 00paTUTh BHUMAHUE MPHU PELICHUU HUPPALUOHAIBHBIX, JPOOHO-
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB?

9. HaszoBuTe paBUII0O BHECEHUSI MHOKUTESA MO/ 3HAK KOPHS.

10. Kak n30aBisroTCsl OT UPPALMOHATIBLHOCTU B 3HAMEHATEIE?

11. JlaliTe onpeznesnieHne CTENEHU C JTPOOHBIM W OTPHUIATENBHBIM IOKA3aTENIEM,
chopMyIMpYHTE UX CBOMCTBA.

12. CrenenHas GyHKIMS — 3TO QYHKUIHUA ...

13. CBolicTBa CTETIEHHON (DYHKIMHU pa3IU4arOTCs B 3aBUCUMOCTH OT ...

14. CBoiicTBa cTeneHHON (PyHKUUU IpU YETHOM 3HaueHuu n. ['paduxkom pyHKuImn
ABJISIETCS ... , PACIIOJIOXKEHHAS B ... IOJYIUIOCKOCTH KOOPJIMNHAT

15. CBoiicTBa CTENEHHON (YHKIMU IIpU HEYETHOM 3HadeHuu n. ['papukom
(GYHKIUH SIBISETCA . ..

16. YpaBHEHMS, B KOTOPBIX IEPEMEHHAA .. ..., HA3bIBAKOTCS UPPALMOHATIBHBIMH.

17. PemieHne  MppallMOHAIBHBIX ~ yYPaBHEHHWH  CBOJUTCS K  IEpEXody  OT
MPPALMOHATIBHOTO K PAlMOHAIIBHOMY YPAaBHEHHIO ...

4.2.1.2 Iloka3areabHasi QyHKIUSA

OopaszoeamenvHule pe3yibmamot, HOO1eHcaujue npogepke (INemMeHmpl):
[1P6 01, ITP6 02, ITPG 03, ITP6 04, ITP6 05, ITPG 06, ITP6 14.
[1Py 01, ITPy 05, TPy 06, ITPy 07, [1Py 08, [Py 18, ITPy 19.

TeopeTuyeckue BONpPochbl:

[S—

Kaxkas ¢pyHK1Ms Ha3pIBa€TCS OKA3aTEIbHOM?

Uro siBnsieTcs 00JaCThIO ONPEETICHUS 1 MHOXKECTBOM 3HAUEHU I

MoKa3aTesbHON (QyHKIMHU?

SIBnsieTcst i1 mokasarenbHas PyHKITUS YeTHOM?

ITpu kakoM yclioBUM MOKa3aTenbHask (DYHKIUS SBIISIETCSI BO3pACTAIOIIEH?

[Ipu kakoM yCIIOBUM MOKa3aTeabHast PYHKIMS SBISETCS yObIBaOLIEeH?

Kak 3aBucHT n3mMeHeHue nmoka3aTeabHOU (QYHKITMN OT OCHOBAHUS?

[lepeuncnure cBoiicTBa GyHKIMU y=2a* ipu a>1.

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

[Touemy dyHKLIMS y=2* SIBISIETCS BO3PACTAIOLICH?

10. Kakue npeobpazoBanusi HEOOXOAUMO BHITIOJIHUTH HA KOOPAUHATHOMN
miockoctu ¢ rpaduxom y= (0,5%), 4To0bI momyuuTh rpaduk QyHKIUN y=2*7?

11. CKOJBKO TOYEK MepecedeHust UMeroT rpaduku pyHkuui y=2* u y=(0,28)*?

12. Kakoe ypaBHEHHE Ha3bIBAETCS TOKA3ATEIbHBIM ?

13. ITouemy npu pemeHny NoKa3aTeabHbIX YPAaBHEHUH NOJIArarT, uto a>0, az0?

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

15. YKaxxu KOOpAUHATHI TOUKH nepecedeHust y=a* ¢ ocbro OX.

16. [lano ypasHeHue a™=1. MoHO 11 yTBEpKAaTh, uTo f(X)=0.

N
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17. ChopMynupyiTe NpaBuiIo peuieHHs MPOCTEHIINX [T0KA3aTEIbHBIX
YPaBHEHUH.

18. IIpu xakux b nokasarenbHOE ypaBHEHHE a*=b nmeeT KOpeHb?
19. CkonbKO KOpHEN UMEET ypaBHEHHE a*=b?
20. Kak pemars ypaBHeHue Bujia a'®=ag™?

21. B uem 3axmrogaeTcs rpaduuecKuii Crioco0 pemeHnus ypaBHCHH.
22. [laiiTe onpeesieHre NOKa3aTeIbHOTO HEPABEHCTBA?

23. ChopmynupyiiTe METOIbI pElIeHUs MOKa3aTeIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapugmsl. Jlorapupmuyeckas GpyHKUUs

OopaszoeamenvHule pe3yibmamot, HOO1eHcaujue npogepke (INemMeHmpl):
[1P6 01, TTP6 02, ITP6 03, I1P6 04, ITP6 05, ITP6 06, I1P6 14.
[IPy 01, ITPy 05, ITPy 06, ITPy 07, ITIPy 08, I[Py 18, ITPy 19.

TeopeTnyeckme BONpocChbl:

Jatite onpenenenue Jorapudma.

ChopmynupyiiTe Ha3BaHUE JEHCTBUS HAXOXKEHUS JIorapudma.
3anuumTe OCHOBaHUE HATYyPaJIbHOTO Jiorapudma.
ChopmynupyiiTe 0CHOBHOE JIOTapUPMUIECKOE TOXKIIECTBO.
Chopmynupyiite TeopeMy o Jorapudme npou3BeICHUs.
Chopmynupyiite Teopemy o jorapudme 4acTHOTO.

[IpuBenute Gpopmyiy rnepexoaa K HOBOMY OCHOBAHUIO.

PRI LD =

npeoOpa3oBaHUii?
9. Kakoii norapudm Ha3bIBaE€TCS JECATUUHBIM?
10. HaiiTe onpenenenue Jorapu@mMuieckoit PyHKIuu.
11. Chopmymnupyiite onpenesieHue J0rapupMUIecKoro ypaBHEHHSI.
12. Chopmynupyiite METOIbI pEIIEHUS JIOTapU(PMHUUECKUX YPABHEHUH.
13. JaiiTe onpenenenue JiorapuMuIecKoro HepaBeHCTRA.
14. ChopmynupyiiTe METOIbI pellieHus JoTapu(PMUIECKIX HEPaBEHCTB.
15. 3anummuTe o0mmiA BU iorapupMudeckon GyHKINU.
16. Kak mpeacTaBuTh 4MCIIO B BHIE Joraprdma o OCHOBaHUIO a?
17. 300pa3ute cxemMaTU4HO rpaduk JsorapupmMuyeckon GyHKIUH.
18. Kak onpeienTh NOCTOPOHHUN KOPEHb JO0rapu(pMUUYECKOr0 ypaBHEHUS?
19. Tlepeuncnute OCHOBHBIE CBOMCTBA JorapupmoB a>1, a# 1.
20. O6s13aTenBHO JIU MPU PEIICHUN JTOTapU(PMUIECKOTO YPABHEHHS HAXOAUTh
00JacTh CyliecTBOBaHUS (GYHKIMI, BXOAALIUX B ypaBHEHUE?
21. Ha uTo, B mepBy10 ouepenb ciaeayeT oOpaTUTh BHUMAHUE TIPU
peteHn JorapupMuyecKoro HepaBeHcTBa?

Kaxkwue cBoiicTBa orapudma UCronb3y0TCs IPH BHIMOTHEHUH TOXKIECTBEHHBIX
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4.2.1.4. OcHoBbI TpUTrOHOMeETPUHU. TpUroHOMEeTpUYECKHE (PYHKIIMHU

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMeHnol):

-

11.
12.

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

19.
20.
21.
22.
23.

24.
25.

[1P6 01, TTP6 03, ITP6 05, ITPG 14.
ITPy 01, ITPy 06, [Py 07, I1Py 08, ITPy 18, ITPy 19.

TeopeTnyecKne BONIPOCHI:

Kak cTpouTcs yron Ha 4uciIoBON OKPY>KHOCTH?

Haiite onpenenenne 1 paguana u 1 rpamyca.

3anuiute GopMyIy mepexoa OT rpajyCHOr0 U3MEPEHHs yTiia K paiuaHHOMY.
JlaiiTe onpeieieHue OCHOBHBIM TPUTOHOMETPUYECKUM (QYHKIHAM
MIPOU3BOJIBHOTO YTJIA.

Jaiite onpeneneHrue OCHOBHBIM TPUTOHOMETPUUECKUM (DYHKIUSAM OCTPOIO yIiia
B MIPSIMOYTOJIBHOM TPEYTOJIbHHKE.

[lepeuncnure 3HaYEHUSI HEKOTOPBIX TPUTOHOMETPUUECKUX (DYHKIIMIA.
[IpuBeanTe 3HaKU OCHOBHBIX TPUTOHOMETPUUECKUX (PYHKIIMI B pa3HBIX
YETBEPTIX.

3anuImTe OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

3anummre GopMyiTy, CBI3BIBAIOIILYIO TAHT€HC U KOTAHTE€HC YTIa.

. 3anumuTe (popMyJibl, CBA3BIBAIOIINE TAHTEHC C KOCHHYCOM M CHHYC C

KOTaHI'€HCOM.

[Tepeuncnure 0CHOBHBIE (POPMYJIBI CIIOKEHUSI.

CdopmynupyiiTe MHEMOHUYECKOE PABUIIO JJIs1 3alIOMUHAHUA (HOPMYJTT
PUBEICHNUS.

Cdhopmynupyiite npaBuio HanucaHusi popMyJ1 IPUBEIECHUS.

[IpuBeauTe npuMep Ha IpUMEHEHUE POPMYIT IPUBEACHHUS.

[TpuBenute GopMysIbl CyMMBI YTJIOB.

3anummre GopMyJIIbl ABOMHOTO yIila TPUTOHOMETPUUYECKUX (PYHKIIHIA.
3anuiute (GOPMYJIIbI TOJIOBUHHOTO apTyMEHTa TPUTOHOMETPUYECKUX (PYHKIIHUH.
3anumure GopMyJIIbl TPeoOpa3zoBaHUs CyMMbI TPUTOHOMETPUUYECKUX QYHKIIAN
B IIPOU3BEICHHUE.

3anummTe GopMyIibl IPeoOpa3oBaHUsI IPOU3BEIECHUS TPUTOHOMETPUUECKIX
(GyHKUIUN B CyMMYy.

BripaxkeHue TpUroHoMeTpruueckux (PyHKIMI yepe3 TAHreHC OJIOBUHHOTO
apryMmeHra

[lepeuricnure GopMybl A PEIICHUS TPOCTEUILINX TPUTOHOMETPUUECKUX
ypaBHEHUI B 00LIEM BHJIE.

JlaiiTe onpenenenue apKCUHyCa YnCIIa.

JaiiTe onpeneeHne apKKOCHHYCa YHCIIA.

Kak npoxoauT JIMHHS TAHT€HCOB?

Kak mpoxoauT TMHUS KOTaHT€HCOB?
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26

27

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

. [IpuBenuTe GopMyIibl pelieHus: MPOCTEHIINX TPUTOHOMETPUUECKUX

YPaBHEHUH.

. [lepeuncnure hopMysbl HACTHBIX CITyYaeB PEIICHUS MPOCTEUIINX

TPUTOHOMETPUYECKUX YPABHCHUM.

OOBsICHUTE METO]T PEIICHUSI TPOCTEUIIINX TPUTOHOMETPUUECKUX YPABHEHUN C
MOMOIIbIO €IUHUYHON OKPYKHOCTH.

[TpuBenuTe GopMyITBI peIICHUS MPOCTEHIITNX TPUTOHOMETPUICCKUX
YPaBHEHHU.

YKkaxuTe 1Ba OCHOBHBIX METOJA PEIICHUS] TPUTOHOMETPUUYECKUX YPABHEHUM.
JlaiiTe onpeniesieHne OJHOPOTHOTO TPUTOHOMETPUYECKOTO YPaBHEHHS IEPBOU U
BTOPOU CTETICHEM.

Ykaxxute crocod perieHus: OJHOPOTHOTO TPUTOHOMETPHIECKOTO YPaBHEHUS
IIEPBOM CTEIICHHU.

[IpuBenuTe METOABI pELICHUS TPUTOHOMETPUYECKUX YPABHEHHUI B 3aBUCUMOCTH
OT THIIA.

Uto Ha3bIBa€TCA MPOCTEUIIMMU TPUTOHOMETPUYECKUMU HEPABEHCTBAMM?
[IpounmocTpupyiite pelieHre HEPaBeHCTBA Sin X>m Ha €IMHUYHON
OKPY>KHOCTH.

Pacckaxure 0 MeTo1e 3aMeHbI IEPEMEHHON U PEILIEHUHA TPUTOHOMETPUYECKUX
HEpPABEHCTB.

Kak nmpumMeHnsieTcs MeTo HHTEPBAJIOB MPU PEUICHUN TPUTOHOMETPUUECKUX
HEPABEHCTB?

4.2.1.5. IlpousBognas GyHKIUM, ee MPUMEHEHHE

OopaszosamenvHble pe3yibmamol, noodexcaujue npogepke (3J1eMeHnbl):
ITP6 01, ITPG 04, TTPG 06, ITPO 14.

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

i I R A i e e

Teopernyeckne BONpPOCHI:
[Iponomxute onpenenenue: «llocaenoBaTeIbHOCTD — 3TO. .. ».
[IpuBeauTe npumep apuMeTHUECKO MPOrpPecCuu.
[IpuBeauTe npuMep reoMeTpUUECKO MPOrpeccuu.
[TpuBeauTe npumMep OECKOHEYHO yOBIBAIOIIEH Tr€OMETPUUYECKON POrPECCUH.
[Iponomxkure onpeaenenue: «lIponsBonnas — 37o0...».
Packporite reoMeTpu4eCKIu CMBICIT ITIPOU3BOIHOM.
[Iponomxkure onpenenenue: «KacarenpHas — 3T0...».
PackpoiitTe ¢puznueckuii CMbICT MPOU3BOIHOM.
Yro takoe nuddepeHiupoBanme?

. HepC‘H/ICJ'II/ITC ITpaBuJia BEIYMCICHHA ITPOU3BOJHBIX.

11. UYemy paBHa NpoM3BOJIHASA CTENEHHON PYyHKIIMK?
12.  Yemy paBHA IPOU3BOJHAS NPOU3BEACHUSA?
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13. UYemy paBHa NpoOU3BOJAHAS YACTHOTO?

14. Yemy paBHa MPOU3BOIHAS CIOKHON PyHKITNHN?

15. Kakoii BU1 UMeeT ypaBHEHHE KacaTeIbHON?

16. Korna kacarenpHas napasieiabHa ocu Ox?

17.  Touxu, B KOTOPBIX IPOU3BO/IHAS PaBHA HYJIIO, HA3BIBAKOTCS. . .

18.  CdopmynupyiiTe mpusHak Bo3pacTaHus QyHKITUH.

19. Ecnu Ha uHTepBane (yHKUUS BO3pacTaeT, TO 3HAYEHHUE ITPOU3BOIHON Ha
3TOM MHTEPBAJIE. ..

20. JHuddepenuupyemas GyHKIUS MOXKET UMETh KCTPEMYM B T€X TOYKaX,
rae ...

21. Cdopmynupyiite npu3HaK yObIBaHUS (QYHKIIHH.

22.  CdopmynupyiTe mpu3HaAK TOUYKA MaKCUMyMa (QyHKITHH.

23.  CdopmynupyiiTe IpU3HAK TOYKM MUHUMYMAa (DYHKIIWH.

24.  Ecau rpaduk npou3BOJIHOM paclooKeH Bbie ocu OX Ha HHTEpPBAJIE, TO
(QyHKUHA. ..

25. Ecmm rpaduk mnpousBomHoW mepecekaeT ocb Ox B Touke X0,
pacroJjaraercsi CHayana Huxe, noToM Beime Ox, To X0 i GyHKUNU SBISETCS ...

26. Kakue TOYKH Ha3bIBAIOTCS TOUKAMU SKCTpeMyMa?

27. Kakas Touka Ha3pIBaeTCs TOUKOU mepernda’?

28. CocraBbTe aJIropuTM pEUIeHMs 3aJad Ha HAXOXJAECHUS HauOOJIbLIEro U
HaMMEHBILIET0 3HAaUeHHs (PYHKIIMU HA OTpe3Ke?

29. CocraBbTe aJITOPUTM UCCIIEIOBAHUS U MIOCTPOCHUS rpaduKa GyHKIUH C
MOMOILBIO MPOU3BOIHOM.

30. Kak HaliTu BepTUKaIbHYIO aCUMOTOTY rpaduka QyHKIMH?

4.2.1.6. IlepBooOpa3Hast pyHKIHH, e¢ IPUMEHCHUE

OopaszoeamenvHule pe3yibmamot, HOO1eHcaujue npoeepke (IemMeHmpl):
ITP6 01, ITP6 04, ITPG 06, ITP6 14.

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

TeopeTnyeckue BONpPOChbI:

1. Chopmynupyiite onpeaeneHue nepooOpasHOu.

CdopmynupyiiTe 0OCHOBHOE CBOMCTBO MEpBOOOpa3HO. ['eOMeTprUeCKUA CMBICT
OCHOBHOT'O CBOMCTBA MEPBOOOPa3HBIX.

CdopmynupyiiTe TpH MpaBuiia HAX0XKICHUS IEPBOOOPA3HBIX.

Kakyto ¢purypy Ha3pIBatOT KpHBOJMHEWHOMN Tpamnenueii?

3anummre GopMyITy JUIsl BBIYUCICHUS TUIOIIAIA KPUBOJIMHEHHOM Tpaneiuy.
OObsicHuTE, 9TO Takoe uHTEerpai. 3anummure Gpopmynny Hetorona-JIeitonua.
["'eomeTpuyeckuii 1 PU3NYECKUI CMBICI ONPEJEICHHOTO NHTErpaa.

Urto Takoe uHTErpupoBaHue?

N
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4.2.1.7. Ilpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OopazoseamenvHble pe3yibmamul, noO1eMHcauiue npogepke (I1emMenmol):
I1P6 01, TTP6 09, ITP6 11, ITP6 12, TTPG 14.
ITPy 01, ITPy 14, IIPy 15, ITPy 16, ITPy 18, IIPy 19.

TeopeTnyecKne BONIPOCHI:

1. Chopmynupyiite Tpu aKCHOMBI CTEPEOMETPHUU

2. ChopmynupyiTe TEOpEMBI, CASAYIONINE U3 aKCHOM CTEPEOMETPUN

3. JlaitTe onpeneneHue napauielbHbIX IPSIMbIX B pocTpaHcTBe. [lepeuncnure
CJIy4au B3aMMHOTO PACIIOJIOKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE.

4. JlaiiTe onpeaeneHre napawuieIbHOCTH NPsIMOil U IIocKocTr. [lepeunciaure

CJIy4ad B3aMMHOTO PACIOJIOKEHHUS MPSIMOM U TIIIOCKOCTH.

ChopmynupyiiTe mpu3HaK CKPEUUBAIOIINXCS TPSIMbIX.

JlaiiTe onpenesieHne CKPEMMBAOIINXCS IPAMBIX.

CdopmynupyiiTe mpu3HaK mapauieIbHOCTH MPSIMON U IMJIOCKOCTH.

ChopmynupyiiTe npu3HaK MapauieIbHOCTH IIOCKOCTEH.

9. CdopmynupyiiTe cBOICTBa NapaJUIEIbHBIX MJIOCKOCTEH.

10. ChopMynupyiiTe TEOpEMBI O TAPAICTbHOCTH MPSMbBIX B IPOCTPAHCTBE

11.BepHo 11, 4TO Yepe3 TOYKY BHE JAHHOM IJIOCKOCTH MIPOXOAUT MpsiMas,
napajuieiabHasi JaHHOW IJIOCKOCTH, U IIPU TOM TOJIBKO OJ{Ha?

12.BepHo 11, CTO Yepe3 TOUKY BHE JAHHOW IIJIOCKOCTH ITPOXOJHUT IIJIOCKOCTB,
napajuieiabHasi JaHHOW MJIOCKOCTH, Y MPUTOM TOJIBKO OfHa?

13.MoryT 11 CKpeIMBarOIIKecs MPsMbIe ObITh MapaiIeIbHBIMUA OJTHON
IJIOCKOCTH?

14.MoryT Ji1 CKpeuMBaroIuecs NpsiMble ObITh MapauIeIbHBIMU TPEThEU MPSIMOiA?

15.Chopmymnupyiite onpeaesieHue NeprneHaNuKyITPHOCTH MPSIMOU U TNIOCKOCTH.

16. ChopmynupyiitTe npu3HaK NEPIEHIUKYIIPHOCTH MPSMOUN U TUIOCKOCTH.

17.Copmynupyiite TeopeMy 0 IpsIMOH, MEPICHANKYISIPHOM K MIIOCKOCTH.

18. ChopmynupyiiTe CBOMCTBA, CBSI3BIBAIOIITNE TTAPAICTIBHOCTD MPSMBIX M UX
MEePHEHANKYISIPHOCTh K MJIOCKOCTH.

19.Cpopmynupyiite TeOpeMy O TpeX MepIreHIUKYIspax.

20.Chopmynupyiite TeopeMy, 0OpaTHYIO K TEOpEME O TPEX MEePIEHIUKYIISPaX.

21./laiiTe onpeaesieHne ABYTPAHHOTO YIJIa.

22.JlaiiTe OnpeIesICHUE yTiia MEXIY NPSIMOU U IIOCKOCTBIO.

23.ChopmynupyiiTe TeOpeMy O THaroHaIN MPSIMOYTOJIBLHOTO MapasuIeIeuIe/1a.

24.Chopmynupyiite npu3HaK NEPIEHIUKYISIPHOCTH MIIOCKOCTEH.

25.BepHO 1M, 4TO IJIOCKOCTh, MEPIICHINKYJISIPHA K JAHHOMW MPSMOM,
NepreHIMKYJIIpHA K JIF0O0M MJIOCKOCTH, COACPIKAIICH ATy NPSIMYI0?

26.BepHo u, 4TO NpsiMasi. MEPIEHANKYIISIpHAs K IBYM JaHHBIM
MEePECEKAIOIIMMHUCS MPSMBIM, IEPIICHIUKYIISIPHA K JTI000# MIIOCKOCTH,
COJIEPIKAILEH 3TH NPAMBIE?
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27.MoeT JI1 pPacCTOSTHUE OT TOUKH JI0 INIOCKOCTH U300pa)kaThCsl IByMs
Pa3IMYHBIMHU OTPE3KAMU?

28.Mo2KeT JI1 pacCTOsTHUE MEXAY HapalieIbHbIMU INIOCKOCTSIMU N300paxaThCsl
IBYMS Pa3IM4YHBIMUA OTPE3KaMHU?

29. OA — neprieHaUKYJsp K IIockocTu Tpeyroiabauka ABC. HazoBure yron
Mexay npssmoit OB u mitockocteio ABC.

30.OA — neprieHIUKyYIsp K IIIOCKOCTH TpeyroiasHuka ABC. HazoBute yrona Mexmy
npsmoi OC u nockocteio ABC.

4.2.1.8. KoopauHaThl M1 BEKTOPHI

OopaszoeamenvHule pe3yibmamot, HOO1EHcaujue npogepke (INemMeHmpl):
ITP6 01, ITP6 09, ITPG 11, ITP6 12, ITPG 13.

[TPy 01, ITPy 14, ITPy 15, [1Py 16, ITPy 17, TPy 19.

Teopernyeckne BONPOCHL:

[laliTe onpenesieHne BEKTOPA.

JlaiiTe onpenenieHne KOJUIMHEAPHBIX BEKTOPOB.

JlaiiTe onpeiesieHue MPOU3BEICHUS BEKTOPA HA YUCIIO.

JlaliTe onpenesieHre paBHBIX BEKTOPOB.

CdhopmynupyiiTe npaBUiIo TPEyroabHHUKA JUIs CJIOKEHUS IBYX BEKTOPOB.

CdopmynupyiiTe npaBuIo MHOTOYTOJIbHUKA ISl CJIOKEHHSI HECKOJIBKHUX

BEKTOPOB.

JlaliTe onpenesieHre KOMIUIaHAPHBIX BEKTOPOB.

CdhopmynupyiiTe npu3HaK KOMIIJIAHAPHOCTU TPEX BEKTOPOB.

9. ChopmynupyiiTe TeOpeMy O pa3sIOKEHUU BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BEKTOPaM.

10. OnumumTe ¢ TOMOUIBIO YEPTEKa MPABUIIO NapaJljIesienunena i CI0KEHUS TPeX
HEKOMIIJIAHAPHBIX BEKTOPOB.

11.BepHo 111, 94TO BEKTOPHI, JIeKalirie Ha OOKOBBIX peOpax MpU3Mbl, KOJUTMHEAPHBI?

12.BepHO 11, YTO BEKTOPHI, JexKaline Ha OOKOBBIX pedpax MUpaMUIbI,
KOJUTMHEAPHbI?

13.MoryT 1 Tp¥ KOMIUIAHAPHBIX BEKTOPA JIEKATh HA TPEX B3aUMHO
MEePIECHIUKYJISIPHBIX MPSAMBIX ?

14.MoryT 11 Tpy HEKOMIUTAHAPHBIX BEKTOPA JIEKATh HA TPEX MapauiesIbHbIX
MPSMBIX?

15.BepHo 11, YTO KOOPJIMHATHI TOYKU PaBHBI COOTBETCTBYIOIIMM KOOPJAMHATAM €€
paauyc-BekTopa?

16.MoxeT 1 AJIMHa BEKTOpa ObITh MEHBIIE OJHOM M3 €ro KOOpIUHAT?

17.MoeT 1 1JInHa BEKTOpa PaBHATHCS OJIHOW W3 €r0 KOOPIUHAT?

18. HazoBuTE KOOPIMHATHYIO TJIOCKOCTh, B KOTOPOM J€KUT Touka M(0;-2;8)

SANRANE S

Sl
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19. HazoBuTE KOOPAUHATHYIO TIJIOCKOCTh, B KOTOPOU JekKUT Touka M(-1;0;5)

20. Uz Touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeiOepuTe TOUKY,
JIeXKAaIly0 Ha OCH alIlIuKaT

21.13 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1OEpHTE TOUKY,
JIEXKAITYI0 Ha OCU OpJAUHAT.

22.BepHO 1M, YTO BEIUYMHA CKAISIPHOTO MPOU3BEICHUS BEKTOPOB 3aBUCUT OT
BEJIMYUHBI yTJIa MEXKy HUMHU?

23.BepHo 11, 4TO BEIMYMHA CKAJSIPHOTO TPOU3BEICHUS BEKTOPOB 3aBUCUT OT UX
JUTAHBI?

24.MoxeT 11 CKaJisipHOE MPOU3BEICHUE ABYX BEKTOPOB ObITh PABHBIM UX CyMMeE?

25.MoKeT 11 CKaJSIpHOE IPOU3BECHUE IBYX BEKTOPOB OBITH PABHBIM
MIPOU3BEICHUIO OBITh PABHBIM IMPOU3BEICHUIO OJTHOTO U3 HUX HA YHCIIO?

26. 3anummTe GopMyITy KOOPAUHAT CEPEAUHBI OTPE3KA.

27.3anumuTe GopMyIIy JJIMHBI BEKTOPA B MPOCTPAHCTBE.

28.3anumute GopMyITy pacCTOSHUS MEKTY TBYMsI TOUKaMH B IIPOCTPAHCTBE.

29.JlaitTe onpeneneHue CKAISIPHOrO MPOU3BEAEHNS BEKTOPOB B IPOCTPAHCTBE.

30.3anummTe GopMyITy BEIYUCICHUS CKAIIPHOTO MPOU3BEACHHUS JIBYX BEKTOPOB IO
UX KOOpAUHATaM

4.2.1.9. MHOTOIPAHHUKH M TeJIa BPalleHUs

Oébpazoeamenvhvle pe3ynbmamol, noodexcaujue nposepke (InemenHnl):
ITP6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, TTP6 14.
ITPy 01, TPy 12, ITPy 13, 1Py 14, ITPy 15, ITPy 16, 1Py 18, ITPy 19

TeopeTnyeckue BONpPOChbI:

Jlalite onpenesieHue NpsIMOM PU3MBI.

JlaiiTe onpeneneHue MpaBUiIbHON IPU3MBI.

[laiiTe onpeneneHne MpaBUIbHON MAPAMHUIBI.

JaiiTe onpenenenre anoGpeMbl MPaBUIBLHON MUPAMUJIBI.

3anumute GopMyIIbl TUIOIAIeH OOKOBOM U MOJIHOM TOBEPXHOCTH MPABUIBLHON

MIPU3MBI.

6. 3anumnuTe GopMyIIBI TUIOIIAAe OOKOBOM U MOJTHON MOBEPXHOCTEH MPaBUIILHOMN
MAPaAMHUIBI.

7. aiiTe onpesenenue MpaBUIbHON YCEUCHHOW MUPAMUIBL. 3aUInuTe GOPMYIIbI
JI0MaIeH €€ OOKOBOM M TOJTHOM MOBEPXHOCTEH.

8. [aiite onpenesieHre MPaBUILHOTO MHOTOIPAHHHKA.

9. Ilepeuncnure 31€EMEHTBI CHMMETPUM MHOTOTPAHHUKA.

10.1lepeunicnuTe BUABI IPABUIBHBIX MHOTOIPAHHHUKOB.

11. BepHo sn, 4TO BCE TpaHU NPSAMOU NMPU3MBI — IPSIMOYTOIBHUKH?

Nk =
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12.BepHo 11, 4TO OOKOBBIE TPAHU HAKJIIOHHOM MPU3MBbI — MApaIIEIOrPaMMBbI?

13.MoxeT 1 ceueHue Ky0a JAeIUTh €ro Ha JIBe MPaBUIIbHbBIE MPU3MBbI?

14.MosxeT i ceueHue Ky0a AeTUTh €ro Ha JIBE MPSIMBIX TPEYTOIbHBIX MPU3MBI?

15.B Tpeyroasnoit nupamuse DABC Ha30BUTE BBICOTY, €CJId OOKOBBIE TPAHU
DAB u DBC nepnenaukynsipabl kK ocHoBaHnio ABC.

16.B Tpeyroasnoit nupamuse DABC Ha30BUTE BBICOTY, €CJId OOKOBBIE TPAHU
DBC u DAC nepnenaukynsipabl kK ocHoBaHnio ABC.

17. Jalite onpenenenune nquinuHapa. Hapucyire nnimHap, yKaxKuTe ero
00pa3yIolyI0 U OCEBOE CEUCHUE.

18. [latiTe onpenenenne konyca. Hapucyite KoHyC, yKaXUTE €ro 00pa3yronyo u
OCEBOE CEUCHUE.

19.3anumuTe Gopmyssl miomaseii 60KoBON 1 MOTHOM MOBEPXHOCTEN KOHYCA.

20.3anumuTe GopMyIIbl IIIOMIAIe OOKOBOW U MOJHOW MOBEPXHOCTEHN MIMHAPA.

21. JlaitTe onpenenenue cepsl U 1mapa.

22.]JlaitTe onpeieneHue KacaTeIbHOM MIOCKOCTH K cdepe.

23.3anumuTe GopMyy IIoma M O0KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

24.3anumute GopMyITy IIOWAAN cPepsbl.

25.3anummTe ypaBHEHUE cPephl C JaHHBIM LIEHTPOM U paguycoM. ONUIINTE BCE
CJIy4yau B3aMMHOTO PACHOJIOKEHUS CPepbl U INIOCKOCTH, YAAICHHON OT LEHTpa
cdepbl Ha 3a/1aHHOE PacCTOSIHUE.

26.CdhopmynupyiiTe CBOMCTBO U MPU3HAK KacaTeIbHOU MIIOCKOCTHU K cdepe.

277.BepHO 11, 4TO BCE TOYKH LIapa yIaJeHbl OT LIEHTPA Ha pacCTOSIHUE, PABHOE
paaunycy mapa?

28.BepHo 51, yTO BCe TOUKHU cepbl YAaJICHbI OT LIEHTPa Ha pacCTOSIHUE, PAaBHOE
panuycy chepbi?

29.Mo3eT i1 0CEBOE CEUEHUE IIUITUHIpa ObITh Tpareiuei.

30.MoxeT 1 0ceBOe CeYeHHE KOHYCa ObITh HEPaBHOOEAPEHHBIM TPEYTOJIbHUKOM?

31.3anummTe Gopmyiry oObema MpsSMOYTOJIBHOTO MapaljieNIenuIe/a.

32.3anummrte popmyny oobeMa Kyoa.

33.3anummuTre Gopmyiry o0bemMa IpsIMOii TTPU3MBI.

34.3anummTe popmyiry o0beMa KOHyca.

35.3anummTe popmyiry o0beMa HUIUHIPA.

36.3anumute Gpopmyay oObema MUpaMUIBL.

37.3anummTte popmyity oObemMa 1apa.

38.3anummre Gopmyiy miomnanu chepsl.

39.3anummTe GopMyiay oobemMa YyCEUCHHON MUPaMU/IBI.

40.3anummute popmyly 00beMa yCeYEeHHOTO KOHYCa.

41.BepHO 11, 4TO OpsiMasi U HAKJIIOHHAS PU3MBI C COOTBETCTBEHHO PaBHBIMU
OCHOBAaHHSIMHU MOTYT UMETh PaBHbIC 00bEMBI?

42.BepHO 11, YTO NpaBUIbHASA U HETIPABUIIbHASL TUPAMHU/JIBI C PABHBIMU
OCHOBAaHUSIMU MOTYT UMETh paBHbIE 00bEMbI?

43.MoryT 11 1Ba MWINHPA C PABHBIMU 00bEMaMU UMETh HEPABHBIEC PAJUYChI?
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44 MoryT 11 Ba 1apa ¢ paBHbIMH 00b€MaMHU UMETh HEPABHBIE Ay ChI?

4.2.1.10 DneMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU BEPOATHOCTEH

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3J1emMennol):
I1P6 07, T1P6 08, T1P6 14.
ITPy 01, ITPy 02, ITPy 03, ITPy 04, I1Py 12, ITPy 13, ITPy 14, IIPy 18, IIPy 19.

TeopeTnyeckue BONPoOChI:

1. [Iponomxure onpenenenue: «CiydaiiHoe coObITUE — 3TO...». [IpuBenuTe
IIpUMeEp.

2. [IpuBeauTe npuMep T0CTOBEPHOTO COOBITHSL.

3. [IpuBenuTe npruMep HEBO3MOKHOTO COOBITHS.

4. [Iponomxure onpeneneHue: «BepoATHOCTh CilydallHOTO COOBITUSL —
3TO...».

5 ChopmynupyiiTe MpaBUI0 HAXOXKICHUS CIOKEHUS BEPOATHOCTEH.

6. CdopmynupyiiTe NpaBUiIo yMHOKEHHS BEPOSTHOCTEH.

7 JlaliTe ornpeiesieHue Cily4aHbIM BEJIMUUHAM.

8 Kak naiitu cpegnee apudmMeTnueckoe YicIoBOTo psjia’?

9. Kak HaiiTn Mmeauany 4ucioBoro psjaa?

10.  Kak BbruucisieTcs pazmax 4ucioBOro psaa?

11.  Moxer nu psiji yucea uMeTh 0oJiee 0JTHON MOJIbI?

12.  Psg, B KOTOpOM Kaxka0€ MOCIEAYIOIIEe YUCIO MEHbIIE (Mid OOJbIIe)
MpEAbIIYHIEr0, HA3bIBACTCH. . .

13.  [ns gyero HykHbBI AHarpamMmsl, rpaduku? [lepedncnure BUIABI AHArpaMM.

14. TlpuBenuTte npuMepshI MPOSIBICHUS 3aKOHA OOJIBIIUX YKCE B IPUPOTHBIX
SIBJICHUSIX.

15. TlpuBeauTte mpuMepsl NIPOSBICHUS 3aKOHA OOJIBIINUX YHCEI B
OOI1IECTBEHHBIX SIBJICHUSX.

16. Urto m3yuaer cTaTUCTUKA?

17. Ilponmomxute onpenenenue: «CouetaHue — 3T0...».

18. IIpomomxure onpenencuue: «Pa3MenieHue — 310...».

19. Ilponomxute onpenenenue: «llepecraHoBKU — 3TO. .. )».

20. IIpuBenuTe MpUMeEpP MHOKECTBA U3 PEATBHON KU3HHU.

21. IlpuBenuTte npumep onepanuu NepecedeHusi MHOKECTB.

22. IlpuBenute mpuMep onepanuu 00beAMHEHUS MHOKECTB.

23. IlpuBenuTte nmpuMep onepauuy pa3HOCTA MHOXKECTB.

24. Kakue ucxoabl Ha3bIBAIOT

25. Packpoiite NoHATUS «Tpady, «IEPEBO», «IIUKID).
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4.2.2. [IncbMeHHAs caMOCTOSITe/IbHAsA padoTa

4.2.2.1 Crenenu u kopuu. CreneHHasi pyHkums

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMennol):

[1P6 01, TTP6 02, TTP6 03, ITP6 05, ITP6 06, T1P6 14.
ITPy 1, ITPy 5, I1Py 6, I1Py 7, ITPy &, I1Py 18, I1Py 19.

NHIANBUAYAJBHAA CAMOCTOSATEJIBHASA PABOTA Nel

«Crenenu u kopHu. CreneHHas QyHKIHDY

Bapuanr 1
1. Beruuciurs:
15%-3% 4 — 1.3 3
D 2) (D) = () +4-379; 3) VIZB+ V) : V.
53

5.ab? 5 @b a3-a?

2. YpocTuTs BeIpakenue: 1) v \/_2’ 2) —1—.
c c

1

2
3. Cokparuth Apo0Ob —4724—,
7a4+21

4. CpaBHMTB 9uCIa \/% -) u \/( -) .

2 — 2
5. Ypocruts Beipaxenne (¥a + Vb) — (3/a—"Vb) .

Bapuanr 2
1. BerauciauTs:
. . _1
nDz-9+8-24+27% 2 L1257, 3)(2_
36 32 10 18 27 , 2
2. Vrpoctuts BEIpaskenue: 1) (a25)? - v/a; 2) Va2 - (a;t) :
Z3—b2—

3. CokpaTtuthb Apo0b 2»
11
azb2—1

11N 12
4. CpaBHUTH UncCia (E) u (E)

3 _ 2 2 R
5. Vipoetuts Beipaetue (Va + Vb) (ai + bs — Vab).

N

(-)

2
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4.2.2.2 Iloka3arejabHasi PyHKIMS

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMeHnol):
ITP6 01, TIP6 02, ITP6 03, ITP6 04, ITP6 05, TTP6 06, ITPG 14.
ITPy 01, ITPy 05, ITPy 06, I1Py 07, ITPy 08, ITPy 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne2
«IIoka3arenpHple ypaBHEHUS U HEPABEHCTBA»

Bapuanr 1.
1. Pemnre ypaBHeHus:
1) 3* -3 =-78; 2)2:4x—=5-2x+2=0;
2. PemmTs HEpaBeHCTBA:
1) 2° +2%2 <20 2) 3% —4.3*+3<0

1

S

\2) 2

3. Pemmwuts Fpa?)I/IHXGCKI/IM CII0COO0OM:

Bapuanrt 2.

1. Pemmts ypaBHEHUS:

DAY = 216; 2) 3.9° ~10-3" +3=0
\6)

2. PemuTh HEpaBEHCTBA:

8

1) 327 327 <3 2) 5% -4.5-5<0

3. Pemuth rpadpuaeckum crmocooom:

1
2" =9-_x
3
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4.2.2.3. Jlorapudmsl. Jlorapupmudeckas GyHkumst

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMeHnol):
ITP6 01, TIP6 02, ITP6 03, ITP6 04, ITP6 05, TTP6 06, ITPG 14.

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

NHIANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne3
«Jlorapudmuueckue ypaBuenus. JlorapupmMuyeckue ypaBHEHHS 1 HEPABEHCTBAY.

Bapuanr 1
1. Berunciaurs:
1)1g0.01; 2) 2logz 3; 3) 32logz 7,
2. I[Moctpouts rpadux GhyHKIUU:
1)y = logo. x; 2) y = log, x.
. CpaBuuth uncna: 1) logg, 3 n logy, 2.5; 2) log; 0.7 u log, 1.2.
4. PemuTh ypaBHEHHE:

1) log7;(50 — x) = 2
2) In(7x + 2) = In(5x + 20)
3) log;(x—2)+log;(x+2)=1log,(2x-1)
5. Pemuth HEpaBEHCTBO:
1) logs(x — 1) < 2; 2) logi(Z —x) > —1.

(8}

Bapuanr 2
1. BeruncnuTs:

. . 2lo .
1)In0.17; 2) (§)610g%2, 3) 0.3210g 0 6;
2. I[Moctpouts rpaduk GyHKIUU:

1)y = logix; 2)y = logs x.
5 p—
3. Cpasuuts uncna: 1) logi9nlogi17;  2)log: Y2 ulog, V3
3 3 2 2

4. PemuTh ypaBHEHHE:

1) log7(2x — 3) = logr x

2) log,x*-log,x—2=0

3) logps(4x + 1) —logps(7x +3) =1

5. Pemuth HepaBEeHCTBO:
1)logy(x — 4) < 1; 2) logi(4 — 3x) = —1.
5
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4.2.2.4. OcHoBbI TPUTOHOMETPUHU. TpUroHOMEeTPUYECKHE (PYHKIIMHU

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMeHnol):
[1P6 01, TTP6 03, ITP6 05, ITPG 14.

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

NHANBUAYAJBHAA CAMOCTOATEJIBHAS PABOTA Ne4
«OcHOBHBIE (HOPMYJITBI TPUTOHOMETPHID)

Bapuanr 1.
1. BerauciauTs: 3
1) sine, tga, ctga, ecnu cosa = —_ut< a < m;
. 15 > 2 3
2) sina, cosa, ctga, ecmntga = _un < a < _.
8 2
: 7 3
2. Berancauts: 1) cos135°;,  2) sin150°; 3) tg_n; 4) Ctg_7r
16 16
3. JIokasaTh TOXIECTBO:
1)1 — 2sinz (" = %) = sina;
4
2) sina+sinZ2a =2tga
1+ cosa+ cosZa '
Bapmuanr 2.

1. Berauciants:

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

2) sinq, cosa, tga, ecnu ctga = —3 u 37’T< a < 2m.
2. Beramcuts: 1) cos240%  2) sin225°; Nt d)yctg
3 3

3. Jlokazartb TOXKACCTBO:

1) 3cos2a + sin?a — cos?a = 2cos2a;

sin5a—sin3«a .

) ———— = sina.
2 cosda

NHANBUAYAJIBHAA CAMOCTOSATEJIBHAS PABOTA NeS
«Tpuronomerpudeckue ypaBHEHUS
Bapuanr 1

Peuure ypaBHeHue: (7)1 ([ =)

1) 2cosx—1=0; 2) tgx—~+3=0; 3) ctgd3x=1; 4) sin|k4x—f3)|=£; 5) tg|kZX+;}|=1-

Bapuanr 2

Pemute ypaBHEHME:
1) 25inx—¥£0; 2) \/ictgx+1:O; 3) tg2x=1; 4) COS|(3x+”\|=£2; 5) ctg(3x—

L 4) 2

ﬂzl.

2)
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4.2.2.5. IlpousBoaHasi yHKIUH, ee IPUMEHEHUE

OopaszosamenvHoie pe3yibmamot, noodaexcaujue npogepxe (3j1emMeHnol):
ITP6 01, TTP6 04, ITP6 06, TTP6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, I1Py 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19.

NunuBuyansHas camocTosiTenbHas padora Ne6
1o teMme «IIpousBogHast pyHKIMM»
Bapuant 1
1. Haittu npon3BoaHY10 GYHKIMH
1) sinx + x%;  2) 3lnx — 2% 3)Inx - cos3x; 4)3

sinx
2. HaiiTu 3Ha4eHne NIpOU3BOAHOM q)yHKuI/H/I (x) B, TOYKE X0, €CIIHU:
1) f(x) = cosx sinx,x = ; 2) f ,x =0.
0 % T+e*
3. Haiitu 3Ha4YeHUs X, IpU KOTOPBIX 3HAUEHUS MPOU3BOAHON (pyHKIMHU f(X) paBHO
HYJTIO:
D fx) =2x3 —x2 2) f(x) = x5 =52 = 20x;  3) f(x) =

4. Hanucath ypaBHEHHE KacaTelIbHOU K rpaduKy (YHKIIUH B TOYKE C a6cunccoﬁ X0,
ecmu y = x2 — 2x,x0 = 3.

3x+1

Bapuant 2
1. Haiitu npou3BoiHy10 GyHKIUU

1) cosx + 2x5; 2) 2lnx + 3% 3) logs X " sin2x; 4) CO;;C

2. HaiiTu 3Ha4yeHue HpOI/IBBOI[HOI/I yHKuHIng Qx) B TO‘;lKe X0, €CIIU:
1) f(x) = ex Inx, X, = =1;

sinx 4
3. HaiiTu 3HaueHus: x, Ipy KOTOPHIX 3HAYECHHS MPOU3BOAHON (pyHKImMHU f(x) paBHO
HYJIIO:
) f(x) ==3x3+2x2+4; 2)f(x) = (x +3)3(x —4)% 3) f(x) = x2 +2

4. Hanmcath ypaBHEHHE KacaTeIbHOM K TpaduKy (PyHKIIMU B TOUYKE C a6CI_II/ICCOI/I Xo,
ecmu y = x3 + 3x,x0 = 3.

NMHANBUAYAJIBHAS CAMOCTOSATEJIBHAS PABOTA Ne7
«HccnenoBanre GyHKIIUN C TOMOIIBIO TIPOMU3BOIHOM U TTOCTPOEHUE €€ TpaPuKay.

Bapuanr 1
1. HaiiTi nHTEpBasIbl BO3pacTaHUs M YOBIBAHUS U TOUKU IKCTpeMyMa (PYHKIUU
y = 6x — 2x3.
2. Tloctpouts rpaduk GyHKIUU:
)y =2x*—x2+1; 2)y = x3 — 3x.
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Bapuanr 2
1. Haiitu uHTEpBanbl BO3pacTaHus U YOBIBAaHHUS W TOYKU HKCTpeMyMa (yHKIIMU
y = 2x3 + 3x% — 2.
2. HOCTpO)IC/I3TB rpaduk QyHKIIH: 4
Dy =_+3x% )y =—_+x=
3 4

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne8
«Haunbomnpuiee 1 HaMMEHbIIEE 3HAUCHUS (PYHKLIAN

Bapuanr 1

1) Haiitu HaumensbIiee 3HadeHue GpyHkuuu y = x3 — 15x2 + 19 Ha otpeske
[5; 15]

. x2+900
2) Haiitn HaumeHblIee 3HaYeHUE QYHKIUHA Y =

Ha oTpe3ske [3; 40]

3) Haiitu HauMenbInee 3Hauenue Gy y = (x — 3)%(x — 6) — 1 Ha oTpe3ske
[4; 6]

4) Haittu HanOombIiee 3HaueHue Gynkiuu y = In(x + 9)° — 9x Ha oTpeske
[-3,5; 0]

Bapuanr 2

1) Haittu naubossiee 3Hadenne Gpyskuun y = 12v2 cosx + 12x — 3m + 9 Ha
otpeske [0; %]

2) Haiitu HauMeHblIee 3HaUeHne GyHKuun y = —4x + 2tgx + m+ 16 Ha
OTpE3Ke [—23 ;%

3) Haiitu Hanbonbiee 3HaueHne GyHKIUMN Y = 9 cos x + 15x — 4 Ha oTpe3ke
[—37” ;0]

4) Haiitu HauMmeHbIIee 3HaUeHUe QyHKIMKH y = e?* — 11e* — 1 Ha oTpe3ke
[—1; 2]
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4.2.2.6. IlepBooOpa3Hast pyHKUNH, €€ IPUMEHEHHE

Oopaszosamenvhbie pe3yibmamot, noodaexcauiue npogepke (1emenmol):
ITP6 01, TTP6 04, TTP6 06, ITP6 14.
ITPy 01, ITPy 06, ITPy 07, ITPy 08, IIPy 09, ITPy 10, ITPy 11, ITPy 18, ITPy 19

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Ne9
«ITepBooOpa3Has. Beruucnenue Heonpeaea€HHbIX HHTETPATIOB)

Bapuanr 1

1. Jdna dyukmuu f(x) HalWTH nepBooOpa3Hyo, rpaduk KOTOPOM MPOXOJIUT Yepe3
TOUKy M:
1) f(x) = cosx, M(_, 4);

D@ =e o _)
3) f(x) = 4x3 + 4, M(l —4).
2. BoI9UCITD HHTE
ﬁﬂcoji %HII TP (g 3) fdve-
N/ L )
Bapuanr 2
1. Ons pyskmuum f(x) HaliTH mepBooOpa3Hyro, rpa@uK KOTOPOM MPOXOAUT Yepe3
TOUKy M:
1) f(x) = slinx M(m, 2);
2)f() = . M(169);
3) f(x) = 3x -2, M(2,5).
2 Blm?nM?xTPTHEE?Fp%I(5x+8)3dx, 3) I( —sin3x\dx.
30 6) \ x y
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HHINBUAYAJBHASA CAMOCTOSTEJIBHASA PABOTA Nel0
«lTmomane KpUBOIMHEWHON TPATICIIUN

Bapuanr 1
Haiitu momaas Gpurypsl, orpaHudeHHON JTMHUAMH (4epTexK MOCTPOUTH 00S3aTEIHHO):
Dy=x*2+2,y=x+2; 2)y:_2,y=x,y=0,x=4.
X
Bapuanr 2

Haiitn mnmomans Qurypsl, oOrpaHHYeHHOW JHHHSIMH (YepTEXK  IMOCTPOUTH
00s13aTeIBHO):

Hhy=x2+1,y=3x+1; 2)y:\/;,y=\/2—x.

4.2.2.7. Ilpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OopazoeamenvHule pe3yibmamol, noodaexcaujue nposepke (Inemenmot):
ITP6 01, ITP6 09, ITPG 11, ITP6 12, ITPG 14.
[Py 01, ITPy 14, 1Py 15, I1Py 16, ITPy 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOSATEJBHASA PABOTA Nell
«IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBEY
Bapuant 1
1. Jokaxwure, uro ecnu npsimeie AB n CD ckpemuBaromuecs, To npsameie AC u BD
TOXE CKPELIUBAOLIHAECS.
2. Yepes xoHI1BI oTpe3ka AB u ero cepeariny M mpoBeleHbI NapajulesIbHbIE MIPSIMBIE,
MEPECEKAIONINE HEKOTOPYIO IUIOCKOCTh B Toukax Aq, By m M,. Haiigute nnuny
oTpeska MM, ecnu oTpe3ok AB He mepecekaeT IUIOCKOCTb U eciau AA1 =35,
BB1=T7wm.
3. Jokaxure, 4To yepe3 JHOOYI0 TOUKY MPSMOM B IMPOCTPAHCTBE MOKHO IPOBECTH
NEPHEHAUKYJIIPHYIO €11 IPSIMYIO.

Bapuanr 2
1. MosxHo 11 yepe3 Touky C, He TPUHAIICKAITYI0 CKPEIIUBAIOIIUMCS MPSIMBbIM A U b,
MIPOBECTH JBE Pa3IMUHBbIC TPSIMbIC, KaKIas U3 KOTOPBIX MepeceKkaceT mpsiMbie a u b?
OOBSACHHUTE OTBET.
2. Uepes koHIbI oTpe3ka AB u ero cepeauny M mpoBeneHbl NapajijiedbHbIE MPSMBbIE,
MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Aq, By m M;. Haiinute anuny
oTpeska MM+, ecnu oTpe3ok AB He mepecekaer MIOCKOCTh U ecinu AA1 =11 wm,
BB1 =16 m.
3. JlokaxuTe, 4TO Yepe3 J0OYI0 TOUKY MPSMOUM B MPOCTPAHCTBE MOKHO TTPOBECTH JIBE
pa3JIMYHbIC TEPIICHIUKYIISIPHBIEC €1 MPSIMBbIE.

60



NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA Nel2
«Teopema o TpEX mepHEeHANKYISPAX)»
Bapuanr 1

3agaua Nel:
A 1 B — ToukH, pacnoyio;K€HHBIE 110 OHY CTOPOHY OT miockoctu o, AC u BD —

NEPIEHIUKYJIAPHI, IpoBeAeHHBIE K 3TOM mtockocth. AC =19 cm, BD =10 cm, CD =

12 cm.
Brrancnnts paccrosiHue Mexxay Toukamu A u B.
3amaua Ne2:
B paBrOOGeapennom tpeyroabpauke ABC ocHoBanne BC paBHo 12 cm, GokoBas
ctopoHa — 10 cm. U3 BepumHbl A npoBeneH orpe3ok AD = 15 cwm,
nepreHauKysipabii mockoctu ABC. Haiitu paccrosinue ot Touku D 10 cTOpOHBI
BC.

Bapuanr 2

3agaua Nel:
A u B — ToukH, pacnoyio’K€HHBIE 110 OAHY CTOPOHY OT miockoctu o, AC u BD —

NEepIEeHANKYJISPbI, TPOBeACHHBIE K 3TOM miockoctu. AC =27 cm, BD =15 cm, AB =

20 cm. Beruncnute paccrosiaue mexay Toukamu C u D.
3agaua Ne2:

OTp€3OK JUTMHOMU 10 c™m IICPCCCKACT IIJIOCKOCTD. KOHI_[I:I 9TOI'0 OTPC3Ka HAXOAATCA Ha

PacCTOSHUM 3 CM M 2 CM OT IIJIOCKOCTU. HalTh yroy Mexx1y S TUM OTPE3KOM U
IJIOCKOCTBIO.

4.2.2.8. KoopauHaThl M BEKTOPbI

Oopaszoeamenvhule pe3yibmamot, HOO1eHcaujue npogepke (INemMeHmol):
ITP6 01, ITP6 09, ITPG 11, ITP6 12, ITPG 13.
[TPy 01, TPy 14, ITPy 15, [1Py 16, TPy 17, I[TPy 19.

NHIANBUAYAJIBHASA CAMOCTOATEJ/IBHASA PABOTA Nel3
«KoopanHaTsl 1 BEKTOPBD)

Bapuanr 1

3agaua Nel:
Hano: A (-3; 4; 1), B (5; -2; -3).
Haitru:
a) InuHy otpeska AB;
0) KOOpJMHATHI BEKTOpa AB ;
B) KOOPJIMHATHI CepeIuHbI oTpe3ka AB;
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3agaua Ne2:
A(3; m; 5), B(2;-2;-5), C(x; 0; 0) — cepenuna orpeska AB. Haittu x,m —?

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

3agaua Ned
Janbl Bextopsr: & (2, — 1,0), 5% (3, 1,4), (1, 1,4). Haiiaure KoopauHaTH BEKTOPA
§=13+3b —2e.

2

Bapuanr 2
3agaua Nel:
Hano: A (-1; 2; 2), B(1; 0; 4).
Haiitu:
a) IIMHY oTpe3ka AB;

0) KOOpAWMHATHI BEKTOPA 4B ;

B) KOOpAMHATHI CEpPEIMHbI OTpe3ka AB;

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

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

3agaya Ned
Janbl Bextopsl: & (—3, 2,4), 57 (0, —2,3), 6(—1, 5,0). Haiiure koopauHaTh! BekTopa

4.2.2.9. MHOTrOrpaHHUKH M TeJIa BpalleHUs
Oopaszoeamenvhule pe3yibmamot, HoO1eHcauwjue npoepke (InemMeHmol):

I1P6 01, ITP6 06, ITP6 09, I1P6 10, ITP6 11, TTP6 12, ITP6 14.
[Py 01, ITPy 12, ITPy 13, IIPy 14, IIPy 15, [TPy 16, ITPy 18, ITPy 19

NHAUBUAYAJIBHAS CAMOCTOSATEJIBHASA PABOTA Nel4
«MHOTrOTrpaHHUKY U TENa BPALCHUS
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Bapuanr 1
3agaua Nel
B npsiMoii TpeyrosibHON Ipu3Me CTOPOHBI OCHOBaHMs paBHbl 10 cMm, 12 cM u 15 ¢cm, a
BbIcOTa npu3Mbl 13 cM. HaliguTe miomanb ceueHus, MPOBEICHHOIO yepe3 OOKOBOE
pedpo U MEHBIIYIO BBICOTY OCHOBAHHS.

3amaua Ne2
B npsimom mapaiienenumnene CTOPOHbI OCHOBaHUSL 4 CM U 7 CM, YIOJl MEXIYy HUMHU
30°. BokoBast MOBEPXHOCTh paBHa 225 cM?. HaliuTe HOIHYIO HOBEPXHOCTS.

3agaua Ne3
Bricota munmuHApa 6 cM, paauyc ocHoBaHus 5 cM. HaliguTe miomaaes ceuyeHus,
MIPOBEICHHOTO MapajlieIbHO OCH LIWJIMH/IPA HA PACCTOSAHUU 4 CM OT HEe.

Bapuanr 2
3agaya Nel
B npsMo#t TpeyroiapHOM IpU3ME CTOPOHBI OCHOBaHHMS paBHBI 8 cMm, 10 cm u 13 cMm, a
BbIcOTa Tpu3Mbl 11 cM. Haiinure miom@anas cedeHus, MPOBEICHHOTO Yepe3 OOKOBOE
pedpo U MEHBUIYIO BBICOTY OCHOBAHHS.

3amaya Ne2
B npsmom mapaiienenurene CTOPOHbI OCHOBAHUSL 6 CM M 8 CM, YrOJl MEXIYy HUMH
45°. BokoBas moBepxHocTh paBHa 110 cm?. Haliure HOIHYIO IOBEPXHOCT.

3agaua Ne3
Bricota mmnuugpa 7 cMm, paguyc ocHoBaHus 6 cM. Halinure mmomane ceyeHws,
MPOBEAECHHOIO MapauIeIbHO OCH HWJIMHAPA HA PACCTOSIHUU 5 CM OT HEe.

NHIANBUAYAJIBHAA CAMOCTOATEJIBHAA PABOTA NelS
«O0BEM TEOMETPUIECKUX TEIDY
Bapuanr 1
3agaua Nel:
B npaBunbHOM TpeyroyibHOM NpHU3Me CTOPOHA OCHOBAHHUS paBHa 18 cM.
Haiitu 06beM Mpu3MBbl, €CJIM €€ BbICOTa paBHA 12 cMm.

3agaua Ne2:
Haiitu 06beM KoHyCa, eciiu ero BeIcoTa paHa 8§ cM, a oOpasytomas pasHa 10 cm.

3agaua Ne3:
Onpenenutb 00bEM MPSIMOYTOIBLHOTO MapauIeNeUIIe/[a 0 TPEM ero U3MEPECHUSIM: a

=8; B=1,3; c=6.
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Bapuanr 2
3agaua Nel:
B npaBriibHOM I€CTUYTOIBRHOM MPU3ME CTOPOHA OCHOBaHMs paBHa 10 cM. Haittu
00BEM MPU3MBI, €CJIU €€ BBICOTA paBHa 15 cM.

3agauya Ne2:
Haiitu o0beM 1umHIpa, paguyc KOTOporo paBeH 6 cM, JuaroHajib OCEBOr0 CEYEHUs
C BBICOTOI cocTasiuseT yroa 30°.

3axgaua Ne3:
OnpenenuTs 00BEM MPSAMOYTOIBHOTO MapajlIeTCIUIIE A 0 TPEM €ro U3MEPEHUSIM: a
=18; B=0,1; c=2.

4.2.2.10. D1eMeHTbI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSITHOCTEMH

OopazoeamenvHule pe3yibmamol, HOOIEHcauue nposepke (InemMeHmul):
ITP6 07, TT1P6 08, ITP6 14.
[Py 01, ITPy 02, ITPy 03, I1Py 04, ITPy 12, I1Py 13, I1Py 14, [Py 18, ITPy 19.

NHIANBUAYAJIBHASA CAMOCTOSATEJBHAS PABOTA Nelé6
«21eMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEM»

Bapuanr 1
1. B Baze nmexat 7 pa3HbIX NHPOXKHBIX. CKOJIBKO CYIIIECTBYET BapUAHTOB BHIOOpA M3
HUX JABYX MHPOKHBIX?
2. CKOJBKUMH CTIOCOOAMH MOKHO TOJAPUTh 6 Pa3IUYHBIX MO OKPACKE MSIYEH IIeCTH
MaJbllliaM, Bpydas KaXJI0My M0 OAHOMY Ms4y?
3. CKOJIBKO CYIIECTBYET CIOCOOOB 3aHATh 3 OJAHOMECTHBIE MAPTHI B TIEPBOM DSy
KJIacca, €CJIM B BBIOOpE MECT YYacTBYIOT 22 MIKOJbHUKA?
4. bpouensl 2 urpanbHbIX KyOuka. KakoBa BEpOSTHOCTh TOT0, YTO Ha MEPBOM KOCTU
BBINTAJIO YKCIIO 4, a HA BTOPOW — HEUETHOE YUCIIO?
5. BeposiTHOCTH MOMaiaHus MO UEIN NpU OAHOM BBICTpENE Yy MEPBOTO OpyAUs paBHA
0.6, a y Broporo — 0.7. HaiiTu BeposSITHOCTb TOT'0, YTO MO LN MONaAeT XOTs Obl OJTHO
OpyAHe MOCJe TOro, Kak 00a CAENar0T M0 OAHOMY BBICTpPENY.

Bapuanr 2
1. Ha oxpyxnoctn otmedeHO 10 Touek. CKOJNBKO pa3IMYHBIX TPEYTOJIBHUKOB C
BEpILIMHAMU, BBIOPAHHBIMH U3 3TUX TOUYEK, MOXKHO TOCTPOUTH?
2. CkonpkuMu croco0aMu Il ydacTus B KOH(pepeHUMH HU3 9 4JIeHOB HAyYHOTO
00111ecTBa MOKHO BBIOPATHh TPOUX CTYACHTOB?
3. CKOJIBKUMH CIOCO0aMU MOKHO PAcCaiuTh YETBEPHIX AETEH HA YETHIPEX CTYJbAX B
CTOJIOBOH geTcKoro cazga?
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4. Bpocatot aBe urpanpHble KocTu. HaliTu BEpOATHOCTH COOBITHS, €CIH IPOU3BEACHNE
MOSIBUBILMXCS YUCEI PaBHO 6.

5. U3 xonozas! kKapT B 36 TUCTOB Hayraj BBIHUMAETCs OJHa KapTa. HailTu BEpOATHOCTh
TOTO, YTO 3Ta KapTa JlaMa KpacHOM MacTH.

4.2.4. KonTpoJibHbIE PAa00THI IO pa3aeam

4.2.4.1 Crenenn u kopuu. CTeneHHasi, NOKa3aTeJbHasi M JIOTApU(PMHUIECKHUe
bysHkumnu

OopazoseamenvHble pe3yibmamal, nodexcauiue npogepke (1emenmot):
I1P6 01, TTP6 02, TTP6 03, ITP6 04, I1PG 05, I1P6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, I1Py 07, ITPy 08, ITPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne2 110 TEME:
«Crenenn u kopuu. CTeneHHasi, nokazarejbHas U Jorapupmudeckasi PyHKIUMU»

B 3amanmsax 1—6 ykakure npaBUIbHBIA OTBET.
[Ipwn BEIMONHEHUY 3a1aHUI 7—9 3anUIIMTE X0 PELICHUS U TOJIyYEHHBIN OTBET.

Bapuanr 1

{128
{8

1. Halinute 3HaUu€HME YHCIIOBOTO BBIPAXKECHMUS:
a) ;1; 0) 4; B)2; T) %

2 1

a3_a3
1

3
2.Vnpocrtute Belpakenne: d° -1

1
1 2 1 1
a)@’; ¢ a; pa-1; pal
3. Pemure ypaBHenue 100=10:
1) 1; 2)2; 3)0,5; 4)-1.
4. Pemute HEpaBEHCTBO 27<8:
1) x<2; 2) x>2; 3) x<3; 4)x>3 .

IUuciIuTe 2°'%% °:
5. B CIINTC 5

1) 81; 2)27; 3)9;  4)s.
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6. Boruucnure log;; 24 — log, 2:

1)5; 2)2; 3) 13; 4) 1.

Ilpu evinonnenuu 3adanuit 7-8 3anuwiume XxX00 peuwieHus u NOJYYEHHbLU

omeem.
7. Pemmre ypaBHEHHE:

a)V3x—1—-+vVx+2=1; 6) 25+45—5=0.

B) log »(3x +1)=3;

8. Pemure HepaBEeHCTBO:
a) VXFI5>5-x; 6) (O
6

B) 9% - 2:3x<7; 1) logo7(4x -2) < logos Bx +1).

1 x—7

r) logs (4 —x)+loga3=1;

>];

Bapuanr 2

1. HaﬁHHTe 3HAYCHUC YN CJIOBOI'O BBIPAKCHIA!

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

1
a?- 25

1

2. VOpOCTHTh BeIpakenme:  d° +5
1

1 1

W=

a)a . 6)03-5; B)ag—S;

3. Pemute ypaBHeHue 25*=5:

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

4. Pemnte HEpaBeHCTBO 6°<36:
1) x<2; 2) x>2; 3) x<3;

5. Beruucoure 3202;3:

1) 81; )27, 3)9; 4)12.
6. Beraucmure logs 15 —logs 5.

1) 5; )2, )13 41

§/128
§/2

1

1
r) a® +5

4) x>3 .
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Ilpu evinonnenuu 3adanuit 7-8 3anuwiume X00 peuwieHus u NOJYUEHHbLU

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

8. Pemure HepaBeHcTBa: c
< 1;

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

4.2.4.2 OcHOBBI TPUTOHOMETPUH. TpUroHoMeTpuYecKHe QyHKUMHU

OopazoeamenvHule pe3yibmamot, noOd1eHcaujue npogepke (INemMeHmpl):
[1P6 01, ITP6 03, ITP6 05, ITP6 14.
[1Py 01, ITPy 06, ITPy 07, I1Py 08, [1Py 18, [TPy 19.

KOHTPOJIBHASA PABOTA Ne3 I1O TEME:
«OcHoBBI TpUroHOMeTpHuH. TpUroHoMeTrpudeckne GyHKIUN

B 3apannax 1 —4 ykaxure MpaBUIbHBIA OTBET.
[Ipu BeINOJIHEHNHU 3a0aHUM S—7 3alUIIUTE X0/ PEIICHUS U TIOJIyYCHHBIN OTBET.

Bapuanr 1
1. Berauciaure sin 30°:

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

2. Haitagure 3nauenue Boipaxkenus:  2sin 30°+6 cos 60° - 3ctg 30° +9 tg 30°:

1
1)4; 2)—4; 3)6; 4)42
3. Yrpoctute, ucronb3ys GopMyJIbl IPUBEICHUS cos(m-a)-cos(2m-a)+cos?a:
1) 2cos?a; 2)1; 3)0; 4)2sina.

4. Onpegenure 3HaK Beipaxenus: sinl 10°- cos 110°.

1) + 2)—.
5. Tlo 3amaHHOMY 3HAYEHUIO TPUTOHOMETPUUIECKON (PYHKITUU, HAUTUTE
3HA4YEHUE

ctg a, ecnu sin 0=0,8 u < o < I
2

6. Peminre ypaBHeHue:
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a) cos3x+cosx=0; 6)sin2x+\/—23sin2x20.

7. Pemure HEPABEHCTBO:
(sinx + cosx)*>1 .
2

Bapuanr 2

1. Beruuciure cos 30°:

D 3) %

42
0,5; 2) 1; 2

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

1)4; 2)—4; 3)6; 4)5

3. Yopoctute, Uciofib3ysi GOpMyJibl IPUBEIACHUS sin(n—a)-cos(%—a)Jrcosza:

1) 2cosq; )1; 3)0; 4)2sin’q.
4. Onpenenute 3HaK BeipaxkeHus:: sin100°- cos 100°.

1) + 2) —.

5. Ilo 3a1aHHOMY 3HAYEHUIO TPUTOHOMETPUYECKON (PYHKIIMHU, HAUIUTE 3HAYCHUE g
o, ecmucos =08 UL <« o<1
2

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

(cosx - sinx)’>>Y2 .
2

4.2.4.3. IlpouszBoaHasi pyHKUMH, € MPUMEHEHHE.
IlepBooOpa3Hast pyHKIUH, €€ IPUMEHECHUE

Oopaszoeamenvhule pe3yibmamot, HOO1eHcauwjue npoepke (IemMeHmol):
I1PG 01, ITP6 04, TTIP6 06, ITP6 14.
[TIPy 01, ITPy 06, ITPy 07, IIPy 08, I[TPy 09, I[IPy 10, ITPy 11, ITPy 18, IIPy 19.

KOHTPOJIBHASA PABOTA Ne4 110 TEME:
«IIpousBoaHasi U nepBooOpasHas GQyHKUMI»

B 3apanusx 1-5 ykaxxute npaBUIbHBINA OTBET.
[Tpu BeIONIHEHUY 3a/1aHU 6-9 3aNUIINTE X0/ PEIICHUS U MOTyYEHHBIN OTBET.
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Bapuanr 1
1. Haiigute £/ (4), ecim f(x) = 4x-5.
D3 2)2; 3)-1 4) 4.

2. YpaBHeHHe KacaTelabHON K rpa@uky GyHKUIMHU Y =X + 4 B TOUKE C aOCIUCCON Xo

=-3 MMeEET BUL:
1) y=T7x+13; 2) y=Tx+15; 3) y=—"Tx+15; 4) y=—Tx+13.
3. Ykaxute QyHkiuio, 1y koropoi F (x) = 4sin X - X ABJISI€TCS IEpPBOOOPA3HOM:
a) f (x) =4sinx — 1; B) f (X) =4cosx — 1;
0) f(x)= 4sin>}< — 2X; r) f (x) =4cosx — 2x.

2dax

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

5. Teno ABUXeETCA MO MPSIMOM Tak, YTO paccTosiHue S (B METpax) OT HEro J0 TOYKHU
B oTOoll mpsAMOI W3MEHSIETCS 10 3aKOHYy S(f)=3t% —12¢+7 (¢t — BpeMsl JTBHIKEHUS
B CeKyHAax). Yepe3 CKOJIBKO CEKyHJ| NTOCJIE Havalla IBH>)KEHUSI MTHOBEHHAs
CKOpOCTh Tesa OyZeT paBHa 72 M/c:
1) 16; 2)15; 3) 14; 4) 13.

6. Haiinure i pynxuun f(x) = 9x>~16x nepBoobpasHyro, rpapuk KOTOpOi
poxoauT yepe3 Touky M (1; -2)

7. Haiianre HauMeHsbLIee 3Ha4eHNE QYHKIHUH y =X° — 75X +5 Ha otpeske[0; 6]

8. HaiinuTe miomans purypsl, orpaHndeHHON rpadukoM (QyHKIIMH
y=(x+1)?, npsMbiMu Xx= 2 1 x= 1, u ocpro OX.

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

Bapuanr 2
1. Haiigure £/ (16), ecn f(x) = 8x-3.
D3, 22,  3)-1; 4) 1. ;
2. YpaBHEHHE KacaTeabHON K rpaQuKy QyHKIMHA Y = x__4 B TOYKE C aOCIMCCOH Xo
x+
=-3 uMeeT BUL: 1) y=—>5x+23; 2) y=—>5x+21; 3)

y=5x+23; 4) y=5x+2.
3. Ykaxute QyHkuto, 1y kotopoi F (x) = 19sin X + X siBisieTcsi nepBooOpa3HOM:
a) f (x) = 19sinx + 2x; B) f (x) = 19cosx + 2x;
0) f(x) = 19cosx + x; r) f(x)=19sinx +x .
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4. BeraucnuTe UHTETpalt: {} x2dx:
a) 4; 0) 0; B) &
3

5. Temo aBMXKETCA MO MPSAMOM TAK, YTO PACCTOSHUE OT HAYAIBHOW TOUKHU
U3MCHSCTCS TI0 3aKOHY S(f)=t +0,4¢*> —6 (M), T1I¢ ¢ — BpeMs JBW)KCHHS B CCKyHIaX.

Haitgure ckopocts Tena yepe3 10cekyHn Tmociie Hadajia JIBUXKEHUSA:
1) 10;2)9; 3)8; 4)7.

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

7. Haiinure Hanbosbliee 3Ha4eHHe GyHKIHHE y=X° — 27x +19 Ha otpeske [ -4;0].

8. HaiinuTe miiomans Gurypsl, orpanudeHHON rpadukoM QyHKIIMH
y=(x+2)?, npsmbivMu Xx= —3 u x= 0, u ocbro OX.

9. Hccnenyiite pynkumio y = x* — 3x% +12 u moctpoiite eé rpadux.

4.2.4.4. Ilpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE.
Koopannarel 1 BeKTOPBHI.

OopaszosamenvHble pe3yibmamol, noodexcaujue npogepke (3J1eMeHnbl):
ITP6 01, ITP6 09, ITP6 11, ITP6 12, ITP6 13, ITP6 14.
[TPy 01, I1Py 14, I1Py 15, ITPy 16, I1P6 17, I1Py 18, I1Py 19.

KOHTPOJIBHASA PABOTA Ne5 I1O TEME:
«IIpsiMmble U MIIOCKOCTH B NpocTpancTBe. KOOpAMHATHI M BEKTOPBI B NPO-
CTPAHCTBE)

B 3apannsax 1-4 ykaxure nMpaBUIbHBIN OTBET.
[Ipu BINOJIHEHNHU 3a0aHUMN 5—7 3aIUIINTE X0 PELICHUS U ITOJTYyUYEHHBINA OTBET.

Bapuanr 1

1. Eciv nJ10CKOCTH MPOXOAUT Yepe3 NPSIMYI0, NapajlieIbHYI0 IPYroi II0CKOCTH,
U NepeceKaeT 3Ty IVI0CKOCTh, TO JIMHHS NepecevdeHus] MJI0CKOCTei ...
A)napanienbHa JaHHOU MPSIMOM;

b) ckpemuBaercs ¢ JTaHHOU MPSMOit
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B) He napaiensHa JaHHON NPSIMOIA;
I') mapaynenbHa JaHHOM TOCKOCTH.

2. Eciiu mpsaiMas ..., TO 3Ta NPAMAas MEePIEeHIUKYJISIPHA JaHHOM IIOCKOCTH.

A) mepneHuKyJIsIpHa KaKI0M U3 JIBYX CKPEIIUBAIOIIUXCS PSIMBIX;

b) nepnenaukynspHa Kaxa0i U3 IByX MEPECEKAOIINXCS MPSMBIX, JIEKAIIUX B 3TON
IJIOCKOCTH;

B) He neprnieHIuKyJIsIpHA KaX 01 U3 2 MepeceKarouuXxcs MpsMbIX, JIEKaIIUX B 3TOU
IJIOCKOCTH;

I') meprieHIUKYIsIpHA KaX 0 MPSIMOM, JiexkKaleld B TOM IMIIOCKOCTH.

3. Touka M — cepennna orpe3ka AB. Haiigure koopauHaTsl TOYKU B,
ecu A (1;3;-2), M (-2:4;5):
a) B (-5;5;12); 0) B (3;5;8); B) B (-1;5;7); ') Ipyroi OTBET.

4. lanbl Touka A(5;052) u Touka B(3;-4;6). Haiinure paccrosinue MesK1y 3TUMU
TOYKAMM:

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

5. Konuel otpe3ka AB He nepecekaronmero miocKoCTh, yAaleHbl OT HEE Ha pACCTOSIHUU
7,4 M u 2,6 M. Haiiqute paccrosinue oT cepeanHbl M otpe3ka AB 10 3TOM MIIOCKOCTH.

6. 13 TOUKH, OTCTOSIIEH OT IJIOCKOCTH HA PACCTOSTHUU 4, IPOBE/ICHBI JIB€ HAKJIOHHBIC
K TUIOCKOCTH TIOJ YIJIOM 45° Haitnute MIMHBI HAKIIOHHBIX.

7. CocTaBbTe ypaBHEHHE INIOCKOCTH, MMPOXOIAIIECH YEPE3 TOUKY A U
nepreHIuKysipHo npsmoit AB, ecnu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
1.Eciu npsiMasi napaJjjieibHa KAKOUM-JIH00 PAMOIA, ... , TO JaHHbIE PSAMAas U
INIOCKOCTh NMAPaJlJIeJIbHBI.
A) He nexariei B MIOCKOCTH;
b) nexarneii B miIocKoCTH;
B) He npunaaiexaiiei mioCKOCTH;
I') npunaniexaiie rMIOCKOCTH.

2. Eciin oiHa M3 IBYX NapajlieIbHbIX NPSIMbIX NEePIEHAUKYISIPHA IVIOCKOCTH, TO
A) apyrast He NepHeHANKYISIPHA 3TOU MJIOCKOCTH;

b) npyras napauienbHa 3TOH MJIOCKOCTH;

B) npyras He nepecekaeT 3Ty MIOCKOCTb;

I') u agpyras nepreHIuKyJIsipHa 3TON TIJIOCKOCTH.
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3. Touka M — cepeanna orpe3ka AB. Haiinure koopauHatsl TOUku M,

eciu A (1;3;-2), M (-5;7;8):

a) M (-2;5;5); 0) M (-2;5;3); ); B) M (3;5;5); I') Ipyroi OTBET.

4. lanbl Touka A(3; —1;0) u Touka B(2;4;1). HailiguTe paccTosiHue MeK1y ITUMH
TOYKAMM:

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

5. Touka A JeXUT B IJIOCKOCTH, Touka B Ha paccrosiHun 12,5 ¢cM OT 3TOM IJIOCKOCTH.
Haitnure pacctossHue oT cepeuHbl oTpe3ka AB 1o miockocTw.

6. 113 Touky, OTCTOAIIEH OT IVIOCKOCTH Ha paccTossHUU 10, IpOBENEHBI 1BE HAKJIOHHBIE
K mIockocTu noz yriom 60°. Haiiure cyMMy JUIMH HAKJIOHHBIX.

7. CocTaBbTe YpaBHEHHUE TUIOCKOCTH, MPOXOISIIEH uepe3 Touky B u
nepneHaukyaspHaoi npsmoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).

4.2.4.5. MHOIOIrpaHHUKH M TeJIa BpalleHUs

OopaszoeamenvHule pe3yibmamot, HOO1eHcaujue npogepke (INemMeHmpl):
ITP6 01, ITP6 06, ITPG 09, ITP6 10, ITPG 11, I1P6 12, TTP6 14.
[TPy 01, ITPy 12, ITPy 13, [1Py 14, [1Py 15, [TPy 16, ITPy 18, ITIPy 19

KOHTPOJIBHASA PABOTA Ne6 110 TEME:
«MHOrorpaHHMKH M TeJIa BPallleHUsD)

B 3aganusax 14 ykaxuTte NpaBUIbHBIN OTBET.
[Ipu BRINOJIHEHNHU 3a0aHUMN 5—7 3aMUIINTE X0 PELICHUS U ITOJTYyYEHHBINA OTBET.
Bapuanr 1

1. 12 — 3710 4yMcIIO0...
1) BepuIMH napaenenumnesa;
2) p€bep nmapauienenumnena;
3) rpaneit napauienenunesa.

2. HwnauHap Helb3s MOJYYUTH BPallleHHeM. ..
1) TpeyrosibHMKa BOKPYT OJJHOM U3 CTOPOH;
2) KBajipaTa BOKPYT OJIHOM U3 CTOPOH;

3) npsiMOYTOJIbHUKA BOKPYT OJHOM M3 CTOPOH.
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3. [lepneHauKYyasIp, ONYIIEHHbIH U3 BEPIIUHBI MUPAMHU/IBI HA MJIOCKOCTD
OCHOBaHM, HA3HIBAETCSI:
1) MenuaHoM; 2) ocelo;  3) AMAroHabIo; 4) BBICOTO.

4. Boxk0BO# MOBEPXHOCTHIO HMJIUHAPA BbICOTOM H M 1MamMeTpoM oCHOBaHuS d
siBJsieTcs KBaapar. Toraa BepHo, 4To...
1)d=H; 2) H = nd; 3)nH =d.

5. OcHoBaHue UpamMubl — MPSIMOYTOIBHUK CO cTOpoHaMu 4 cMm u 6 cm. Kaxioe
00KOBOE PeOPO MUPAMUJIBI PABHO S5 cM. BrruncinuTe BHICOTY TUPAMHUIBI.

6. O6pasytomas konyca 10cm, a Beicota 8cm. Halimute 00hEM KoHYCA.

7. AuameTtp mapa 12cM. Haliure miomaas MOBEPXHOCTH LIapa.

Bapuant 2
1. 8 — 310 4HCIIO...
1) BepuIMH mapaenenumena;
2) p€0ep nmapayieenunena;

3) rpaHeii napajuienenunena.

2. HuamHAp MOXKHO NMOJYYHTh BPALLICHUEM. ..
1) Tpaneuuu BOKpYT OJTHOTO U3 OCHOBAHMIA;
2) pom0a BOKpYT OJIHOM U3 AHAroHaJeH;

3) mpsSAMOYTOJIbHUKA BOKPYT OJTHOM U3 CTOPOH.

3. BbicoTa 00K0BO# I'PaHU NPABUJIBLHON NMUPaMU/IbI, IPOBEACHHAS U3 €€
BEpPLIUHBbI, HA3bIBACTCH:
1) mequanoii; 2) amodemoit; 3) mepneHauKysipoM;  4) OUCCEKTPUCOM.

4. BokoBO# MOBEPXHOCTHI0 HIWJINHAPA ¢ BbIcOTO H M pagmycom ocHoBaHusi R
siBJIsieTcs KBajgpart. Toraa BepHO, 4To...
H R
b J—
1) R 2) H 3) H =2R.
5. OcHoBaHue NMUpPaMUIbI IPSMOYTOJIBHUK, Y KOTOPOTO CTOPOHBI 8 cM U 6 cM. BricoTa
MAPaMUJIbI IPOXOIUT YEPE3 TOUKY NEPECECUEHUs TMaroHaiei, ona paBHa 12 cM.
Haiinmute 60koBO€ pedbpo MUpaMuIbI.
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6. Iromaas MOBEpXHOCTH  Imapa pasHa 36 cm?. Haiiure 066EM 1mapa.

7. O6pazyromas konyca 10cwm, a Beicota 8cMm. Haiigute 60KOBYIO TOBEPXHOCTb.

4.2.4.6. JeMeHTbI KOMOMHATOPUKHU, CTATUCTUKH U TEOPUH BEPOSTHOCTE

OopazoseamenvHble pe3yibmamul, noO1eMHcauiue npogepke (I1emMenmol):
I1P6 07, T1P6 08, T1P6 14.

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

KOHTPOJIBHASA PABOTA Ne7 110 TEME:
«JIEeMEHTbI TEOPUHU BEPOSATHOCTEH U MATEMATHYECKOM CTATUCTHKID)

B 3agannax 14 ykaxurte MpaBUIbHBIA OTBET.
[Ipwn BEIONHEHUY 3a1aHUM 5—7 3aNIUIINTE X0 PEIICHUS U IOJyYEHHBIN OTBET.

Bapuanr 1
1. Beruuciaure o7 :
31441
a) 7?; 0) 172; B) 4,6; r) 14.
2 Bremauconte Py
a) 16; 0) 12; B) 46; r) 24.
/&6
3. Brraucimire -
10
a) 8 ; 0) 24; B) 4; r) 2,
3
4. Berumcaure % ~ €3
a) 27; 0) 18; B) 26; r) 24.

5. B rpynne 32 cryaenta. CKOJBKHUMH CIIOCOOAMU MOXHO C(OPMHUPOBATH KOMAHTY

13 4 4yenoBeK Ji y4acTUsl B MaTEMAaTHUECKON oummnuae?

6. Ha sk3aMeHe mo MaTeMaTHKe MJid YCHIICHHS KOHTPOJS Trpymnimy U3 35 CTyIEHTOB
paccanuiu B Tpu ayautopuu. B nepByto nocagunu 10 denoBek, Bo BTopyto — 12, B
TPEThIO — OCTalIbHBIX. KakoBa BEPOATHOCTH TOTO, UYTO JBAa CTYJEHTAa TOBAPHIIA

OKa)KyTCS B OJTHOM ayAUTOpUH?

7. U3 mapTuu u3nenuit TopapoBel OTOMPAET U3/ENHS BRICIIETO copTa. BeposTHOCTh
TOTO, YTO HAayJlauy B3SITOE U3JEIre, OKaxkeTcs Beiciiero copra pasHa 0,8. Halinure
BEPOSITHOCTh TOTO, UTO W3 TPEX MPOBEPEHHBIX U3AECIUN TOJIBKO JIBa BHICIIETO COpPTAa.
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Bapuanr 2

1. Berunciure M:
41451
a) 53 0) 7, B)3,8; 1) 124.
6

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

4

A
3. Beruuciaure A—“; :
9

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

4. Boruncnure C5 -C,,

24 *

a) 20; 0) 17; B) 42; r) 24.

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

6. 25 BBIIYCKHUKOB CEJIbCKOXO3SIIICTBEHHOI'O MHCTUTYTa HAaIpaBUIU padOTaTh B TpU
cena. B XaneneeBky nonano 7 MOJOJBIX CHENUAIUCTOB, B XadanypoBky — 12, B
Kpacubie Orypeiinel — octanpHble. KakoBa BEpOSTHOCTH TOTO, UTO TPU Jpyra
OyIyT cesTh pa3yMHOE, 100pO€e, BEUHOE B OJJHOM celie?

7. OTgen TeXHUYECKOro KOHTpossi Tunorpaguu «DaBopUT» NPOBEPUT KHUKHYIO
OPOAYKIMIO Ha Hajuuue Opaka. BeposSTHOCTH TOro, 4ro KHMra He OpakoBaHHAs
paBHa 0,9. HaiiTu BEpOATHOCTB TOTO, YTO U3 JIBYX IPOBEPEHHBIX KHUT TOJBKO OJHA
OpakoBaHHasl.
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4.2.5. Mesxcoucyunaunapusvle 3a0anus ¢ y4emom npogheccuoHanbHoU
HanpaeieHHocmu

Pa3nen/Tema BapuaHThI MEXXTUCHUITHHAPHBIX 32 JaHUIH
Pa3gea 1. IloBTO- 3apanme 1. OnpeaenuTs TPOLEHT MOTEPH P TEILIIOBOM
peHne Kypca Ma- 00paboTKe MPOIYKTOB, €CJIN Macca oy hadpukara roBsIUHBI

. coctaBuia 3600r, BEIXOJ FOTOBOTO U3AEJIUS COCTABIIAET 22321
TEMAaTUKHU OCHOBHOHA ’ A A

IIKOJIbI 3aganmue 2. 3ar0IHUTH CUET-PAKTYpY:

OT MIPOU3BOJIUTENSI B PECTOpaH

OTITYIIEHO MsICO CBHHOE 38 KT 110 11ieHe 356 pyo6 3a 1 kr;
MyKa MIIeHu4Has > Macchl Msica 1o 1ene 80 py6 3a 1 kr.

3ananmue 3. /{1151 npUroTOBIIEHUS KOTIET UCTIOIB3YIOT:
1 sitiio — 86,35 KKai;

0,5 xr roBsgauHbl — 935,0 kKai;

100 r moJjioka — 64,0 kKai;

100 r Oenoro xiebda — 242 kkai;

20 r yecHoka — 28,6 KKai;

50 r myka — 20,5 kka,

100 r pactuTenpHOro macia — 899 kkai.

Paccuurats conepxanue kanopuii B 100 r koTier.

3ananmue 4: /Iy npurotoBieHus (apiia B3sUI TOBSAUHY U
CBUHUHY B oTHOIeHUH 18:7. CKOIbKO MPOLIeHTOB (apina
COCTaBJIsieT CBUHMHA?

Pa3znen 2. Crennenn u | 3ananue 1. B HavanbHBII MOMEHT BpeMEHHU ObLIO 8 OakTepui,
kopuu. CTenenHas, yepe3 2 4 mocjie MOMENIeHHUs OaKTepHil B MUTATEIBHYIO CPEIy HX
yuciao Bo3pocsio 10 100. Yepe3 CKOJIBKO BpPEMEHH C MOMEHTA
MIOMEIIEHUSI B IMUTATEIBHYIO CPEAy CICIyeT OXHUIATh KOJOHHIO B
500 6axrepuii?

norasarTrejJgbHada U
Jorapupmuueckast
GyHkumum.

3aganue 3. [Ipou3BOIUTENBHOCT TPyJa pabodero B TEUCHUU JTHS
samaéres  dyskuueii f(t)=-0,00625t>+0,05t+0,5 (men. emu.)
riet— BpeMs B dYacax oOT Hayaia paboTel0<t<8. Haiitn
¢ynxuio Q(t), BBIPAKAIOLLY IO 00bEM MIPOIYKIUHU (B
CTOMMOCTHOM BBIPQXKEHHUH) U €70 BEJIMUMHY 32 pabOoUHii 1EHb.

3ananue 3. YNCIEHHOCTh TIOMYJIAIIMA COCTABISIET 5 THIC. 0COOEH.
3a mocieqHee BpeMs B CHUJy pa3HbIX NpUUUH (OpakoHBEPCTBO,
COKpallleHHE apeasioB OOMTAaHHWs) OHA €XKEroJHO COKpallajach Ha
8%. Uepes ckoybko JieT (ecnu He OyQyT NMpeaIpUHSATHI MEpbI 110
CHACEHUIO JAaHHOTO BHJIA U COXPAHATCS TEMIIbl €0 COKpAILEHHs)
YUCJICHHOCTh JKHBOTHBIX JOCTUTHET TIpesesia — 2 ThIC. 0co0ei, 3a
KOTOPBIM HAaYHETCSI BBIMUPAHUE 3TOr0 BU1a?

3amanne 4. KonmudecTBo Tak Ha3bIBAEMOTO ''noL[L[epm/IBaromero”1
KOpMa  MPONOPLHUOHAIBHO  HAapy>KHOM  TIOBEPXHOCTH  Tela
’KHBOTHOTO. 3Has 3TO, OTIpEJICITUTE KaJIOpUHHOCTD
MOJJIEPKUBAIOIIETO KOpMa JUIsl BoJia, Becsiero 420 Kr, eciid npu
Tex ke ycnoBusx Bon 630 kr Becom Hyxmaerca B 13 500
KaJIOpUSIX.

! [TopnepxuBaromuii KOpM - T. €. MHUHUMaJbHOE KOJUYECTBO,
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KOTOpO€ JIMILIb IIOMNOJIHAET TpaTbl OpraHu3Ma Ha TEIUIO0TAady,
paboTy BHYTPEHHMX OpPraHOB, BOCCTaHOBJIEHHE OTMHPAIOIIUX
KJIETOK H T. II.

IIponykTUBHBIN KOpM - OIIPEACIICHHOE KOJINYECTBO
J100aBOYHOI 0 KOpMa, CBEpX HOJIEP’KUBAIOLIETO,
o0ecrieunBaroIiee BbIPAOOTKY NPOAYKLIUH KUBOTHOIO, paiu
KOTOPOM OHO CONEPIKUTCA.

Pa3znea 4. Ilpo-
WU3BOJHASA M Iep-
BOOOpa3Hast PyHKIMHU

3ananme 1. 3a nepBbie 7 qHEH KOMYEHUS Msica €ro mMacca
YMEHBIIANACh CO CKOPOCTBIO M(t) = 0.2t + 0.15t> rpamMm B JieHb.
KakoBa macca mMsca Ha IIATHIA T€Hb KOITYEHHS, €CJIM HadajJbHas
ero macca pasusuiach 30 kr?

3ananue 2. KonmuecTBo MUJUTUTPAMM COJI mi(f), IOCTYIIAOIIEE B
CBUHOE CaJIo Yepe3 f 4acoB IOCIIe 3acoia ONpeaeseTcs

CKOpOCThIO e€ moctymieHus. Kakoe KoJIMuecTBO COM OKaKeTCs B
caite uepes 20 JHEH mociie 3acosa, €Clid CKOPOCTh €€ MOCTYIIICHUS

- -0,4e
OIYUHAETCS 3aKOHy S € Mmr/4gac.?

3aganue 3: Brrunciure miomans 1Ha EMKOCTH UL
pa3esibIBaHus Msica, €CIIM IEPUMETP JHA 3TOM EMKOCTH
OTpaHUYeH JTUHUAMH y=X-2X-2 U y=-X>+2. BBINOIHUTE YepTEK.
OtBer naiitTe B KBaJpaTHBIX METPaXx.

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

MOCTyHaroIiee B OpraHu3M UHAIOKA Yepe3 f MUHYT Moclie mprueMa
MSCOKOCTHON MYKH OINPEIEISIETCS CKOPOCTHIO €T0 MOCTYTUICHHUS.
Kakoe kommuecTBO KanbIUsl OKaXKEeTCsl B OpPraHu3M UHAOKA Yepe3

25 MUHYT OCJIe IpreMa MSICOKOCTHOM MYKH, €CJIU CKOPOCTh €T0
- -0,
TNOCTYIUIEHHS HOTYUHSAETCS 3aK0Hy S € MI/MUH.?

Paszpnen S. Ilpsimblie n
MJIOCKOCTH B
NMPOCTPAHCTRBE.
Koopaunartsl u
BEKTOPBI B PO-
CTPaHCTBE.

3agaua 1. BepxHue KOHIIbI ABYX BEPTUKAJIbHO CTOAILIUX CTOJOOB,
YAQJICHHBIX Ha paccTtosiHue 3,4 M, COEIUHEHBI TEePEeKIaJIUHON.
BricoTa onHoro cronba 5,8 M, a npyroro — 3,9 M. Haiiaure anuny
NepeKyIaIuHbl.

3agauya 2. U3 TOYKM K IUIOCKOCTH HPOBEAEHBI JIBE HAKJIOHHBIE.
Haiigute ninHBI HAKJIIOHHBIX, €CIIH OJHA U3 HUX Ha 26 ¢M OOJIbIIe
JpyroM, a MpOEKIMY HaKJIOHHBIX paBHBI 12 cM 1 40 cM.

Pa3zgen 6. Muo-
TOrPAaHHUKH M TeJa
BpalleHust

3apanme 1. Emxocts umeer Gopmy napamnenenunena. E& BeicoTa
30 cm, mmHA 20 cM, mumpuHa 15 cM. Kakoit 00bEM XHAKOCTH B
He€ BOMAET?

3amanue 2.0058M ropoxa B Cyle JOKEH COCTAaBIATH 12 cM’.
CKOJIBKO HY>KHO B3SITh TOPOILIMH JJIA CYIa, €CJId AUAMETP OJHOMI
ropomnHsl 0,3cm?

3anaua 3: bouka umeet Gpopmy nmimHapa. Beicota 604ku 35 oM,
nuameTp ocHoBaHud 20 cM. CKOJIBKO BOJbI MOKHO BMECTUTH B
004Ky, YTOOBI 3aMOTHUTH €€ TOTHOCTHIO (BO3bMUTE T = 3)?

3aganue 4. B mwmHApuyeckoM OHUIOHE YPOBEHb IKHIKOCTH
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nocturaer 16 cMm. Ha xakoif BeicoTe OyneT HaXOIAUTHCS YPOBEHb
XKUIKOCTH, €CIIH €¢ TIEPETUTh BO BTOPOU IMJIMHIAPUICCKUN OUJIOH,
JMaMeTp OCHOBAaHUS KOTOporo B 2 pa3a Oousblle Jauamerpa
ocHOBaHus nepBoro? OTBET BBIPA3UTE B CM.

3aganme S. KakoBa 1omkHa OBITH BBICOTa LMJIMHAPUYECKOM
KacTpIOJIM C JMAaMETpOM JHAa 25 cM, 4YTOObl B HEH MOTIJIO
MOMECTUTHCA 7,5 J1 MscHOTO OyJiboHA (BO3bMHTE TT = 3)?

Pa3znen 7. DjeMeHTBI
TeOpUu
BEPOSAATHOCTEH U
MaTeMaTH4YeCKOM
CTATHCTHKH

3aganue 1. /[ NpuroTOBICHUS CONSTHKU TpeOyeTcs KomdEHas u
BapéHas kosibaca. Mimeercs 3 Buaa Komdu€HOM, 2 BUIA BapEHOM
konbacel. Kakum urcioMm crioco60B MOXHO TPUTOTOBUTH COJISTHKY
H3 2-X BHJIOB KOJIOACKI?

Baganume 2: Ha MexkayHapoaHyo HaydHO-TIPAKTHYECKYIO
koH(pepermmio "Hayunbie wuccnemoBanus 2023" mnpuexamm 2
yuenbix u3 ['epmanuu, 3 u3z Cepbuu u 7 u3z lIseitnapun. Kaxprii
U3 HUX JIeNIaeT Ha KoH(pepeHH oauH nokaaa. [lopsgok qokmamzoB
ompezensercss xepeObEBkoi. HalimuTe BepoATHOCTH TOTO, YTO
MATHIM OKaXeTCs Aokiaa yueHoro u3z Cepoun.

3aganue 3. 13 xo3giictBa, B koTopoM 100 cBuneit u 60 Tensr,
Hago BeIOpaTh Ay yb6ost 30 cBuHeidl u 12 Ttensar. CkombKuMu
croco0aMu MOXHO CJlieJIaTh TaKOW BBIOOp?

3ananme 4. Creimia)k B MOPO3WJIBHOM KaMepe OCHAIEH MAThIO
nonkaMu. CKOJIBKUMH ~ CIIOCOOaMH  MOXKHO — pa3MECTUTh 5
pPa3IMYHBIX BUJIOB MSCHOM NPOAYKIMU HA ITHX IMOJIKaX, MPHU
YCJIOBHH, YTO Ha OJAHOW IOJKE JOJKEH HAXOAMUTHCS TOJBKO OJIMH
BH/JI TPOYKIIMH?

3aganme S. B maptum u3 1000 6aHok MscHO# TymieHku, oT 20
0aHOK OTKJIEWJIUCh ATUKETKU. KakoBa BepOSTHOCTH TOrO, 4YTO
B3sThIe 20 OYyTBIJIOK C EPBOTO pa3a OKaXXyTcsl 0€3 STUKETOK?
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4.3. DoHI TECTOBBIX 3aaHUI
Ha Brinmonnenue tecta naercs 1 akagemuueckuit yac (45 munyT), B Tecte 30
BOIIPOCOB.

4.3.1. Crenenu u kopHu. CTeneHHast QyHKIUA
Tect

1. YkaxuTe npomexxyToK, KOTOPOMY NpUHaAnexaT Bce KOPHU YypaBHEeHUs!
Vv5—2x+x=1

o (-Z:2]

e) (-4;-3)

o (—3;,—-2]

[0;2]

V7 —6x2ny=x

2. YkaxuTe abcumcchbl 06WmNX ToYeK rpadmKoB (DYHKLMIA y=
-1

o -1:1
1
0

V6 —4x—x2—4 = o
3. NMyctb *° - kopeHb ypaBHeHus Y0 ~ 4 —X* —4 =X pyainyre 3Xo +1

-2
-14
7
16

o O O

VxZ2+3—-1V4x=0

. Hangute cymmy KopHen ypaBHEeHUA
2
-2
1

O O O i

4

5. Ykaxure NMPOMEXYTOK, KOTOPOMY NMpUuHaanexart BCe KOPpHU ypaBHeHUA

x—1=vx+11

(3;6]
[-2;5)

0 (0;4)
(-4;-1)
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=V4—-x2HUy=x

6. YkaxuTe abcumcchbl 06LMX TOUEK rpacdhmKoB hyHKLUN y

o V2
o —VZ
o 2

7. Hangute cymmy abcumcc o6mx Touek rpacdpmkos q)yHKuMVlf(x) = V13X

f(x) = Vx% + 22

e 13

o -13

o 11

o 2

8. Ykaxute npomexyTok, KOTOPOMY NMpUHaAnexaT Bce KOPHU ypaBHEHUSA
V3x+7—-3=Xx

o (7:-18)

o I—21-1]
[0; 3]

o (2;8)

V3x2 -2 "

9. HainaguTte cymmy abcumcc obLmMX ToYeK rpachukoB PyHKLMM y=
y=2x—-1

10. YkaxuTe npomeXyToK, KOTOPOMY NpUHaAnexar Bce Hynu (OyHKLUN
f(x)=v3 —2x2—x

(—2;1]

o (=20]
e (15 +°°)
o |-1;0]

V6 — SXZM f(x) =x

11. Hanpgure abcumcchbl o6WMX ToUEK rpachuKoB pyHKLMIA fx) =

o 1
o 0
o -1
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o 2

12. Ykaxute cymmy abcumcc o6wmx Touek rpacdpmkos pyHKUmm ¥ =

y =+-20x

e 20
o -16
o -20
o -4

13. YkaxuTe npomMeXyTok, KOTOPOMY NpMHaAanexar Bce Hynu OyHKLUK

f(x)=+v3x4+7—-x-3.

o (=2-1]
o (0:1]
o [-2:0]

o [zi4]

14. Ykaxute npomexXyToK, KOTOPOMY NPUHaAnexaT BCe KOPHU ypaBHEeHUs

V-5x—-1=1-Xx

o (—3;-1]
o 2:1]
le) (156)

o (5-1)

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

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

O

16. Ykaxute MPOMEXYTOK, KOTOPOMY NpuHaanexart BCe KOPHU ypaBHeHUA

V15— 7x=3 —x

e) [_?;l]

o [5:2]

o) (—6, l)
(=7;1)

VxZ% + 64'14
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V4 +2x —x2=x-—2.

17. Myctb X0 - ~AnoXWUTENbHLIN KOPEHb ypaBHEHUSA
Hangurte ot

1

-8

10

-2

o O O O

HeT NonoXnTenbHbIX KOPHENH

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

(]
ul

o O O
Ay

19. Ykaxute npomexXyToK, KOTOPOMY NpPUHaanexaT Bce KOPHU ypaBHEeHUs

V3X+7=x+3
[1;3)

(=3;-1]
[—1;2]

(—2;-1)

20. Haitaute cpeaHee apudMeTUYECKOE KOPHEii ypaBHeHns V8 —3x—V3x2 +2x =0

PY @
1

o 0,5
_ 4

o 3

V2 4+3x+7=+1-2x

21. Haingute cpegHee apucdmeTMyecKkoe KOpHeN ypaBHEHUs!

o V6
e 25
0 V5
o =5
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HeT kopHen

23. HaitauTe nponsBeneHne KopHei ypaBHeHUs: ¥ =72 - 17x=—x.

e 72

24. Pemminte ypaBHeHue ¥ O+ 3% =X genm yYPaBHeHHe UMeeT 0oJiee 0THOT0 KOPHS, B OTBeTe

3anMIIUTe MEHbIIMH U3 KOPHeii.

® 6

25. CKonbKo KOpHei uMmeeT ypaBHeHUe Vx-1+x=3
® oauH

O ABa

O HEeT KOpHen

Yox+1=3x+1

26. PewwuTe ypaBHeHUne

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

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

o -1,25
o 2
e -—-1,25;2

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

O OAuH

O ABa

® HeT KOpHel

(x?—9)Vx—-5x2+4=0

30. PewuTe ypaBHeHue
o -3;1
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o 4;1
e 3:1:;4

31. Pewntsb ypaBHenune: Va2 + 125 =5

o 1

o V300

e 0

o 125

32. HawauTe KopeHb ypaBHeHus: VX +1=x—5

e 8
33. 3anuwuTe HaMMEHbLNI KOPeHb ypaBHeHus: V3X —2+x =4

e 2

34. CkonbKo KOpHeil UMeeT ypaBHeHue: V@ +D(2x +3)=x +3

e 1
35. Pewwure ypaBHenue: V—27 — x=11

e -148

36. Pewwure ypasHenne: ¥ — 41 +3x=7

e 30

37. PeluTte HepaBeHCTBO Vax+5>V5x+4

[—?;1)
) 5
o (-0,8;1)

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

38. PewuTe HepaBeHCTBO VE<x-2

(2;+e0)

o

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

39. PelmTe HepaBeHCTBO VaZ-x

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

40. TMpwm KaKMX 3HaYeHMsIX a pelueHnem HepaBeHcTea VX T 1<2-agppgercs
npomexyTok [-1; 15)?

e 2

41. PewwuTe HepaBeHcTBo VX7 = V—-1-x

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

42. PewwuTe HepaBeHcTBO VX t2>x

o (-1;2)

o (-2;2)

e [-2;2)

o (-2;0)

43. Tpun KakUX 3Ha4YEHUAX a pelueHNeM HepaBeHCTBa Vx-2<3-a
ABNAETCA NPOMEXYTOK [2; 18)7?
-1
(-1;7)

o -1:7

2 —_ —_ J—
44. Haiigute Hanbonbluee Lienioe pelleHne HepaBeHCTBa Va?—3x—-18<4-x

® 6

45. HaiguTe KBagpaT HaMMEHbLUEro LIeSIoro pelleHns HepaBeHCTBa:
Y3x:+13=1-2x

o 4

46. YcraHoBMTe COOTBETCTBME MeXAY HepPaBEeHCTBaMM U UX 061acTbIo

1) Vx—=2+/2x+5 =3 A) [2; +o0)
2) V2x—=20+yx+15 =5 B) [10; +00)
3) (x=1)VxZ+1<x%-1

B)R

4 ’.Y‘o'.’,T > 3
) \] x X l)("l.":{IU(()A"’)
onpeaneneHus:

1



A
47. HanpuTe obnacTb onpeaeneHus BblpaxeHusa: VY — 7
xX>7
X<7

X<7

o x>7

1] .
48. HanpuTe o6nacTb onpeaeneHuUs BbIPaXeHUs: 5-x
x>5
X=5

® x<5
o X<5

—
WX

49. Hangute obnacTtb onpeaeneHns pyHKUUK: T

° r=0x=-—4
1
X # -
o 4
x<0,x++4

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

200.206

50. npeACTaBbTe B BuAae cterneHn BblpaxxeHune

17

2025

18

2012

o 20°
o 400
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51. TpeacTtaBbTe B BUAE CTeNeHU BbipaXeHne
122

o

o 123

o 1213
o 125

52. Bbluucnute (‘/;g_\l;g):\[g
9

53. Pewwute ypaBHeHue VIr —x—6 = —x  Ecnu ypaBHeHWe uMeeT Gonee oHOro
KOPHSI, TO B OTBET 3anuLimMTe CyMMy BCEX €ro KOpHen

e 2
54. Pewwute ypaBHeHnev2x +37 = x+1. Ecnu ypaBHeHne nmeet 6onee ogHoro
KOPHS, TO B OTBET 3anuwnTe CYMMY BCEX ero KOpHeW

® 6

T T
55. PewwuTe ypaBHeHne. ¥ VI~ 1-4x-1=0Echy ypaBHeHue umeet 6onee
OLHOrO KOPHS, TO B OTBET 3anuULInTe Npou3BeaeHne BCeX ero KopHem

o 2
56. PewuTe ypaBHeHue © 9(y3-2 -5} =0. Ecnu ypaBHeHue nmeet 6onee
OAHOrO KOPHS, TO B OTBET 3anu1iuMTe NPou3BeAeHNe BCEX ero KOpHemn

e -3

57. DOns 3apanHon dyHkumm / (X) = ¥ 3 Hainaute sHauenHve f(4)

® 6

3 |

f(x)=2x;’- -3x - x?

58. [nsa 3apaHHOW PYyHKLMM HanauTe 3Ha4veHue f(9)

e 24

¢ w4
£l I|| 2?
l '\1'9'\-3 1 FI ;
y \ V3
59. Hanaute 3HauyeHMe BbipaXXeHUs . B otBeT
3anunTe KONIMY4eCTBO HaTypanbHbIX AenuTernien Nosly4YeHHOro Yyucna.
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e 15
4,113 3|64
235 1z
60. Bbluucnure . OTBeT 3anuwunTe B BUAE JEeCATUYHON Apoou
® 0,45
It
5 | 1.5v6436 +4.54366 I
61. Haigute 3HauyeHne BbIpaXeHUsa ' . B oTBeT 3anuwuTe

CyMMy BCeX HaTypanbHbIX Aenutenien nofy4eHHOro Yyucna.

=

2

62. BbiGepuTe BbipaXeHusi, 6onbLune eaNHULbI

1) 372, 2) V7, 3)2,78%.4) 0,99%° : 50,61

o

]
(2
i
w0
»
@

(<
=h

%

[ J
w
I

3.333%

® 33.333%
-33.3339

@)

Ii
o~ I
S GO

3.333%p

[ ]
i

63. Ecnu dyHKuMsa nmeet obpaTHyto, TO rpachmk o6paTHON (PYHKLIMM CUMMETPUYEH
rpacpuky AaHHOU PYHKLMN OTHOCUTESIbHO

ocn abcuuncc
oCUv opAMHaT

® psAMON y=X

o nwbon npamoi

64. MoHoTOHHas pyHKUMA ABnseTCA

® ob6paTtumoi

x— x2 —
65. Pewwute ypaBHenne V3 — X — X% = X ykaxuTte NnpoMexyToK, KOTOPOMY
NpUHagnexaT KOPHN ypaBHEHUs

o €Li+e)
® (-57)
o (-7;0,5)

Y, —3
66. Haiigute obnacTb onpeaeneHnsi doyHkumm J V4+3x—x

o (=0 +)
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(—e2—1) U (4 +e0)

@)
o (om—1]U[454e0)
° [-1;4]

67. YkKaxuTe NPpoOMeXyTOK, KOTOPOMY NPUHaANeXaT KOPHU ypaBHEHUs
VxZ —5x+ 15 =3

o (I+w=)
o (==1]
o (Z+oo)

68. YkaxuTe npomexyTOK, KOTOPOMY NPUHaAANEXAT KOPHU ypaBHEHUS
V3x2 —2x+1=+v2x%2—6x+ 13

o [2;+)
o (—oo=5]
o (==;2)
* (-8;3)

69. KopHu Kakoro ypaBHeHUs1 npuHagnexart npomexyTky (-1;1)

x—6=+2x+12

o

e VBx—3—-V2x—1=+3x-2
x+1l=+v-1-x

70. Haigute BbipaxeHue, 3Ha4YeHUEe KOTOPOro COOTBETCTBYET CyMMe KOpHeWn

nppauvmoHansHoro ypaeHenus X + 4 = V28 + 12x

24—%’3 . 4_2v’§—1

(V2+v12)?
o 7+\24

71. BbiGepeTe HeBepHble YTBEPXKAEHUSI.
Crenennas QyHKIMA y = X*", TZIe 1 - HATYPAIBHOE THCII0, 001a1aeT
CJIeIYIOITHMH CBOHCTBAMH:

1) o6macTs onpeneneHus - moboe NeficTBUTETEHOe THCITO;

2) MHOKECTBO 3HAUeHHI - M000e IefiCTBHTeIRHOS THCIIO;

3) pyHKIHA TETHAS;

4) pyHKIHS orpaHHUEHA CBEPXY;

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

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

3.333%
O [-33.333%!
-33.333%

@)
i
=)
S
CJ

® [33.333%
O [-33.333%

3.333%

(]
w

72. BbibepeTe BepHbie YTBEPXKOEHUS.

Crenennas QyHKIHA v = X°™, 1€ 1 - HATypaIbHOE YHCIIO, 00IaTaeT
;CIIeTyFOIIHMH CBOHCTBAMH:

1) obmacTs onpeieneHns - MHOKECTBO A€l CTBHTETBHBIX THCEIT;

2) MHOJKeCTBO 3HAUEHHIT - MHOKECTBO JIeHCTBUTIHHBIX THCET

3) dbyHKIMS HEUETHAS,

4) hyHKIHA ABIAeTC YORIBAIOIIEIH;

5) GYHKIHSA SBIAETCS OTPAHHIEHHOI CBEPXY.

3.333% 1

[ ]
I

ND

3.333%

[ J
w

® 33.333%
-33.333%
O [-33.333%5

O
Io
Wy

)

()
73. CpaBHUTE 3HAYEHUSA BbIPaXEHUN \°

® epBoe 6osblue
paBHbl

O nepBOE MeHblle

O BTOpoe 6onbLle

() ()7
74. CpaBHUTe 3HaYEHUSA BbIPAXKEHUN ‘15 16

O NepBOE MeHblle
O BTOpoe 6onbLle

O paBHbI

® BTOpPOE€ MEeHbLUEe

75. CpaBHUTe 3Ha4YeHUs BbIpaXKeHUM (37 n BV~

o [50%pasHbi

e [50%hepsoe MeHblIe
o [50%pBTopoe MeHbLe

e [50%BTOpOe 6onblue
o [50%nepsoe Gonblue
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3/25—5 3/95—5
76. CpaBHUTe 3HAYEeHUS BbIPaXeHUN (2V6)™ u (6V2)

O TMepBOe MeHblle
O paBHbI

O BTOpoe 6onble

® nepBoe H6osnblue

1
77. B Kakumx KOOpAMHATHbIX YeTBEPTAX NEeXUT rpacdmk oyHKUUK Y= |I |3
o I nlv
o IIIl n 1V

o I n II
o III n II

- P — i z - _
78. HaiguTe o6nacTb onpeaeneHus dpyHkuum ¥ = V3x° —2x—5 B orger
3anuiuMTe HaMMeHbLLee NONOXUTEeNbHOE Liefioe YNCIOo U3 o6nacTu onpeaeneHus

e 2

3

- Y= ==
79. Haingute o6nacTtb onpeaeneHns PyHKLUM v17-2x Kakue n3 yncen He
BXOAAT B obnacTb onpeaeneHus gaHHoN (pyHKLUN

o F50%)

e [50%[10
F50%} 100
F50%B,3
F50%10
50%D,4

(@)

O

O

4 1

16

iF
80. Bebluucnure * OTBeT 3anuWKTe B BUAE AECATUYHON APOOH

e 225
_ 5—x
81. Haigute o6nacTb onpeaeneHns PyHKLUM v10x—6 Kakue u3s uncen

BXOAAT B 06nacTb onpeaeneHus gaHHOW (pyHKLUM

o }33.333% 3
° [33.333%[l

[383.333%]100
£33.333% 0,25
133.333% 16

o =33.333%0,45

L1

(@)

O
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® 33.333%p,65

y = (x—6)2-(x+11)
82. Hangute o6nacTb onpeaeneHns PyHKLMM N 3—x B oTBeT

3anuwnTe HambonbLuee Lenoe 4ucrno M3 obnacTtu onpeneneHvs

N

83. BblﬁepMTe BblpaXeHus, KOTopbleé MéHbllue eaAUnHUNLbI

1) 372 2) VI, 3)1788; gjorem; 5)25%; 6) V(0,99)°

3.333% 1

[ ]
I

® 33.333%pb

84. BbluncnuTe 3HaYeHME YNCNOBLIX BbIpaXXeHU U BbiGepeTe Te, 3HaYeHue
KOTOPbIX paBHO HaUMeHbLLUEeMy MPOCTOMY YUCHy.

[ e s\ 3 (ViB+vF)°

1) (.‘\‘3’7\4"’) VI, g) VA9-VAT; 3) 104451
4} (\(,ﬂ—\ﬁ)'\i 5) [\,’17;)—\(:6] 15

* [50%][l

o F50%p

° [50%

> o

O  F50%5

85. BbluncnuTe 3HaYeHMEe YMCNOBbLIX BbIpaXeHUi U BbiGepeTe Te, 3HaYeHUs!

0= 1812
V2,842 V77 2

1) TR 3 W 5 VBB

S| ®
| -‘-I

4) V49-Y49: i) V652 — 567
KOTOPbIX PaBHbI !

[ ]
ﬂ
=

0%
o 509
-509

o [50%p

O
a
S
S~
ool |ISN] [N
D NI

86. Kakas n3 gaHHbIX (PYHKLUIN IBNSIETCS YETHOM
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o y=x6_x3
o VY=3x4+2x2
o Y=(x-1Y
O y=3x%+2x-1

87. OnpepenuTe Ha KakoM YepTexe U3obpaxeH rpacmk HeueTHOM pyHKUUN N

1) v | 11 2) AT |
fisd | |
{ 1
LI\ 1 N\ 1] |
o] Z1 4 \
x
r__ 1 X;
3) [ ATTTT 1) [ ) 1
T“J( l:
I ]| \ I
1 \ 1 11
x ) }l ,‘
0 |x
IREA'BE HRE
yKaxute ero Homep
1
2
e 3
o 4

88. B KaKoM NPoMexyTKe NeXUT 3HauYeHne Bbipaxenus V7 — 43

e} [_240)
o ;5]

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

89. [Dana dyHkums f(x)=x223-1, Pacnonoxute B nopsigke BospactaHus 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).

o O O O

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

90. CkonbKo pelweHuin umeeT ypaBHeHue x'°=19
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19
o 2

o 1
o 38

3 1 3 1 10y 3
i3l om (22)°. )
91. BbluncnuTe 3HaYeHNE BbIPaXEHUN 4 3 27 HanguTte moaynb
pa3HOCTU NOSyYEHHbIX 3HAYEHUA U BNULLUTE B OTBET B BUAE AECATUYHON Apooum

® (00,9375

11'4,1:—3

B e
92. Kakue u3 uncen He BXoOAT B 06nacTb onpeaeneHus OyHKLMM VAt+2x—8

o 1
3333, 099

33.333%p
33.333%P023
33.333%,5

o

(@)

o

2%-‘51—2

y = 121 ———
Voed e
93. Kakue n3 uncen BxogaT B o6nactb onpeaeneHus OyHKLUUn VxS —x—30

° [33.333%t

33.333%F
[33.333%p022
1
[33.333%| 10

O

(@)

(@)

O

(-2v3) n (-3v2)’

94. CpasHuTe uucna:
O nepBOE MEHbLE

O paBHbI

® nepBoe 6osblue

O BTOpoe 6onblie

(~3v8) u(-5v3)°

95. CpaBHuTe uncna:

O paBHbl
o nepsoe 6osnblue
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® BTOpoe 6osblle

O BTOpOE MEHblle

i/_z N ’i/_i
96. Bbluucnure 243 27

o -1
3 4

97. Pacnonoxwure u1cna B nopsiAke BO3pacTaHUs: V3V2 Vs
o V32,5
ICRTEN
o V2,33, %5
o) ﬁ! %J W
@) %J %J’ \/E

V572,33

98. PacnonoxwTe uMcna B nopsiake Bo3pacTaHus: V17, V4 V6

o VI7,V4,V6

o V17, V6,4

o V417, V6

o V4,6,V17

o V6,V4,Y17

o V617,V4
Ta==

99. Bbluucnure V16- V486 + %’gﬁ

e 8

HE VI

= 3o

4
100. Bbluucnure Y2 V122 Ortget 3anuwmTe B BuAe AeCATUYHON ApO6K

e 3,75

( 412 |6 E) JE
101. Bbluncnure ’ 3 27 . B oTBeT 3anuwmnTe KONMYeCcTBO HaTypanbHbIX
aenvrenewn nony4yeHHOro 4ymcna.

e 3

V6 —2vi7-Ye+2vi7 - Yvi7+3-YVi7 -3

102. Bbluucnure
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o 4

103. Hanpgute 0,254, rae a — 3nadeHne BLIPAKCHUS

V6 —2v5-16 +2v5 + /8 —v37 -8 + V37

e 1,25

3

1 1
(%)
104. Bbiuncrute \ V8

o 4

105. PacnonoxwuTte uucna B nopsigke y6biBaHus:

o 19,245
o V9,452

e V5192
V5,2,1/9

2,39,V5
o 2,V539

106. PacnonoxuTe uncna B nopsigke y6bIBaHUA:

[—

V3,36,31
o V6,V3,¥10
o V10,v3,Y6

o V310,16
. YT0Y6.V3

o V6,V10,v3

-f' L
=

ﬁ

3 4 2.4
107. Bbluucnute 5V5V52- V5

rge a — pe3ynbTaT BblYUCIIEHUSA.

e 5000

(4—+3)-v19+8y3

108. Bbiuucnure

e 13

(2++3)-V7-4/3

109. Bbiuucnure

e 1

V9,2,\5

-
il

prLx

=)

s

=S

‘B oTBeT 3anuwumnTe 3Ha4YeHue BblpaxeHus («:0,001),

96



110. CreneHHoM cpyHKUMEN Ha3bIBaeTCA (PYHKLMSA BUAA:

. y:xp
. Y=pX
, Y=EP
o l[=;

111. Tpacuk, Kokon PpyHKUMN, N306paXKeH Ha KapTUHKE:

) 4
N-1

o Y=X°
o y=x"
2n
o y=x?2
2n-1
o Y=X©

112. YkaxuTe HOMep pUCyHKa, Ha KOTOPOM M306paxeH rpacmk HeueTHoM pyHKUUM

i
I [:j

e 2

113. Bce gonycTuMble 3HaYeHUSI NePEMEHHOMN X Ha3bIBalOTCH. ..
O obnacTtblo 3HauYeHu dyHKLNK

® ob6nacTbio onpeaeneHmns MGyHKLUN



O OOHOTOHHOCTbIO (PYHKLMMK
O OFPaHMYEHHOCTbH (PYHKLUN

114. Bce ponycTumbie 3HaYeHUs1 NEPEMEHHON Y Ha3bIBaloTCH. ..

® 06/1acTbio 3HAYEHUN DYHKLNMU
obnacTbto onpeaeneHns QyHKLNU
MOHOTOHHOCTbLK PYHKLNN

o O O

OrpaHUYEHHOCTbIO DYHKLMN

115. OnpeneneHune NnpoMexyTKOB BO3pacTaHUA UNN YObIBaHUSA (DYHKLMK
Ha3bIBaeTCcA...

O6nacTblo 3HaYEeHNI PyHKLUN
O6nacTblo onpeaeneHns GyHKLNU
® MOHOTOHHOCTbIO PYHKLMN

0 OrpaHM4YeHHOCTbIO yHKLUK

116. DyHKuMA Ha3bLIBaeTCA BO3pacTaroLen Ha HEKOTOPOM NMPOMEXYTKe eCnu:

® 60o/iblieMYy 3HAYEHUIO NEPEMEHHOM X COOTBETCTBYET H0/blUEe 3HAaUEHME NEPEMEHHONM Y
o 60nblIeMYy 3HAUYEHUIO MEPEMEHHOI X COOTBETCTBYET MeHbllee 3Ha4YeHNe MnepeMeHHon y
O PpaBHOMY 3HA4YeHUIO MepeMeHHO X COOTBETCTBYET paBHOE 3HAaUEHNE NEPEMEHHON Y

117. ®yHKumsa HasbiBaeTcs y6bIBalOLENn HA HEKOTOPOM NMPOMEXYTKE eCriu:
o 60nblIeMY 3HAUYEHMIO NEPEMEHHOM X COOTBETCTBYET H0/blUEE 3HAUEHNE NEPEMEHHON Y

L4 6onbu.|eMy 3Ha4Y€Hno HEDEMeHHOVI X COOTBETCTBYET MEHbLUEE 3HAYUEHNE nepeMeHHoM 4

O paBHOMY 3HAUEHUIO NepeMeHHON X COOTBETCTBYET paBHOE 3HAYEHNE NEePEMEHHON Y

118. BcraBbTe nponyueHHoe cnoBo: OyHKUUSA yzf(x)'onpe.qeneHHaﬂ Ha MHOXecCTBe
X, Ha3bIBaeTcA ... Ha MHOXecTBe X, eclniv cyLecTByeT Takoe Yucno C, 4yto ans

n60oro x s MHoxectea X BbINOJIHAETCA HEPABEHCTBO flz) 2C

® OrpaHMYeHHON CHU3Y
O OrpaHu4YeHHOl CBepXy
O orpaHu4yeHHom cboky
O OrpaHWYeHHOM

119. BcraBbTe nponylweHHoe crnoBo: OyHKUMA y:f(x)'onpeneneunaﬂ Ha MHOXeCTBe
X, Ha3bIBaeTcA ... HA MHOXecTBe X, ecnu cyulecTByeT Takoe 4Yucno C, yto ansa

f@) <C

nboro x n3 MHoxectBa X BbINOJIHAETCA HepaBeHCTBO

O OrpaHUYEeHHOI CHU3Y

® OrpaHuW4YeHHON CBepxy
O orpaHu4yeHHon cb6oky

OrpaHM4yeHHOomn
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120. BbiGepuTe BCe BO3MOXHbIE BUAbI CTEMEHHbIX (PYHKLUMI B 3aBUCUMOCTHN OT
nokasaresnsi CTeneHu

® 16.667%|lokasaTenb CTeneHn — YeTHoe HaTypasibHOe YNC/0

o [16.667%[TokazaTenb CTeNneHn — NONOXNUTENNbHOE KOMIMJIEKCHOE YMCIO0
O [16.667%[1oka3zaTenib CTeNEeHU — NOJIOXKUTENIbHOE nppaLMoHanbHOe YACIOo

® |16.667%|lokasaTenb CTeneHn — oTpuuaTesbHOE YeTHOE Lesioe YMCno
o [6.667%|1oka3aTesib CTENEHN — OTPULATENIbHOE KOMIMIEKCHOE YMC/10

® 16.667%|lokasaTenb CTeNeHN — HeYeTHOe HaTypaJsibHOe YNC/IO
® 16.667%[loka3aTtenb cTeneHn — oTpuyatenbHoe ApobHoe Yyncno

® 16.667%|lokasaTenb CTeneHn — oTpuuaTe/lbHOe HeYeTHOe Lesioe YnCo

o [6.667%|loka3zaTesib CTeNeHn — oTpuuaTenbHoe nppaunoHasbHOe YUCIOo

® 16.667%[1oka3aTtesnib CTENEHM — NONOXUTEeNbHOE ApobHOE Yncno

121. Bbibepute 3 nepeuncneHHbIX PYHKUNNA yObIBaloWwme Ha npomexyTke (% =),

O |-50%p
® 50%
o -50%H
O [-50%)p
® 50%pH
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12? MAarrarn: A N AAAThATATRIAA ArvLiriniana an rpa¢MK

§ ' .7 A o U, |
N V=X g Y= G Y=XT Sy =2
b )
1
o
1 3 I A
] 1
\\ ‘/1 ’}— Z
10 1 x /I

-
/
|

o
-
“

123. MNocrtaBbTe B cooTBeTCTBME (PYyHKLMM ee rpacmk

v /
.
7 . O
5 1 —_—
"/ 0 1 X
0 | X
e
va
!
8
1
A ’ o] 1
P 1 x
=1  y=x" p=x"" =x
STt il T n ¥~
A
b
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=
124. MoctaBbTe B cooTBETCTBUE (PYHKLUM ee rpadmk
|
| J¥ |
; |
AR
§ . - 9 /4 \
e
i |
Fﬁ.
8 M S R—— 10 |
1 ) i 3
B cae = P ) e Y ‘:\“
a) Yy=2 5)-‘_131.‘— X -
A
b
B
r

4.3.2. Tloka3zaTreabHast QyHKUMSA

o O O

. PewunTe ypaBHeHue [Fw'?

4-x _
. Pewwute ypaBHenne 3 = 27

L)x —YE

1

3

10
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O

(@)

=N

[ =

(=] [ o]

9

42x . 45 — 4—3x

. YKaXute npomexyToK, coaepXxalui KOpeHb ypaBHeHUs!
(—oo;—1]
(—0,8;2]
(2;3,5)
[4:10)

X

B =6r
7 9
. PewunTe ypaBHeHue

-2

2

1

2

0

. YKaXuTe NPOMEXYTOK, COAepPKaLUMii KOPeHb YPaBHEHUS!
[—3,5;0)
[0;2)
[3,5;4,5]
(5;8)
\/§X2+X _ 5

. YKaXXuTe NpoMexyTOK, coaepKallmMin Bce KOPHU ypaBHEHUsA
(—1;1)

(—0;—2)
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7x2—6x —
7. PewuTe ypaBHeHune
® (;6
o O
o 6
o -6
1 2x+1
8. Pewwute ypaBHeHue (13) =169
-13
o 13
e -15
o 1,5
5]{]){ ) 5—4 — 56:{

9. PewuTe ypaBHeHue
1

2

0’ 2X2+0,6 — 0’ 040,8

10. HamguTte cymmy KOpHeln ypaBHeHUs!

0,22

0,2%-0,2% = ==
0.2

11. PewwuTe ypaBHeHue
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12. Hampgute cpegHee apuMeTUYECKOE KOPHEN YPaBHEHUSA

9x2+4x+2 — 32x

o 2
o -2
o 1,5

® -1,5

13. Kakomy npoMexyTKy NpuHagiexunT CyMmMa BCeX pasfiMyHbIX KOPHEN ypaBHEHMS
x2-1049 _
19 =1 9

(—0; —10]
(—10;0)

(@)

[1;10)

[10; 4c0)

X

X _ g

= 52

14. PewwuTe ypaBHeHue 4 5
e (0
o 2
o -2

o Het kopHei

f(x) = 2,75%+2

15. TMpu Kaknx 3HaYeHUAX X 3HaYeHNe PYHKLMM He 6onblue n

16

—4
Heé MeéHblle 121 °

-1
2
0,5

e -05

16. TMokasaTenbHon siBNsieTCA PYHKUUNA
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y = 5,6

y =2x%+3x —4

(@)
y = x34

O

17. Ykaxute cbyHKUMIO, KOTOpaAs ABMAETCA BO3pacTaloLen

y =567

. Y= {}‘6_2-":

. =)

18. PacnonoxuTte B nopsiake Bo3pacTaHus Yucna

123 =27 Lo alf8 V6
NG saG) s e (Ve
8 8
(B oTBeT 3anuwinTe Homepa 6e3

npo6Genos, 6e3 3anATbIX U APYrnX AONONHUTENbHbLIX CUMBOJIOB)

X

® 4132
19. TMocTaBbTe B cooTBEeTCTBUE (DYHKLMM ee rpachnk

D y=25%: Jy=25+1; 3)y=04*"; Hy=04¥
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y=3*-3

20. YKaXnTe MHOXECTBO (06MacTh) 3HaUEHNI hyHKLNM
(—0;3)
(=3;+w)
[—3;+x)
[3;+c0)

(@)

21. YkaxuTte abcumccy TOUYKM nepeceyeHus rpachmkoB PyHKLMN

y=1,5*1yy= (g)zx_ﬁ.

(x) = a* f(—=2)=16.

" U3BecTHO, 4YTO . Hangure

22. [aHa (byHKu,Mﬂf

£(0,5)

e 0.5
e 05

23. Kakoe CBOMCTBO CTEMNEHM He CyLlecTByeT

o a”y

(a®)Y = q**+V

(ab)*

a*b*

(@)

— X
24. O6nacTb onpegeneHus yHKLMM y=a
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e X-ntoboe

O X-no6oe, ¥ ¥

X>0

3aTpyAHSIIOCb OTBETUTH

25. Kakue n3 cneayrowmx yTBepxaeHun SBRSIOTCA NoKasaTenbHbIMM

. 2y-— *=8

i y = 6x*+ 2

° y=2x+5
y=x°"—=7

26. YkaxuTe NPOMEXYTOK, KOTOPOMY MPUHAAMEXUT KOPEeHb YPpaBHEeHUs!

; 04x-2
(2—‘5) = 125,

(—4;—-2]
(—2;0]
(2;4]

(0;2]

27. Kakue U3 nepeumcneHHbIX NoKasaTenbHbIX (PYHKUUIA ABNAIOTCA
yObiBalowmmn?

y=(2)
. =6

y=m*
X

y=49§

X
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28. VAraLAPniAsTA AAATOATATNIAA RAAFIV P4 ﬂaMM |'|0Ka3aTe.r|be|x ypaBHeHMﬁ

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

2) 25% =53-*
3} 5:1_4_.5545:1)
4) 3X=5 — 7%x-5
1
YpaBHeHMe, pelwaeMoe C NoMowbio BbIHECEHUA OGLLI,GFO MHOXUTENA 3a CK06Ky
2
ypaBHeHMe, pewaeMoe C nomMoubio CBOWCTB CTEMNEHU
3
ypaBHEHVIe, npuneBoanMoe K KBaapaTtHOMY
4

OAHopoAHOE NoKa3aTeslbHOe YypaBHEHWE

1

X
29. (DyHKLlMﬂy ( E) ABnsAeTcs

® Bo3pacTatoLlen
ybbiBaoLLEN
nepuoanyeckonm
4yeTHOM

9\X
30. ®yHKumus Y= (1{1) aBnseTcs
o Bospacratowen

® Y6biBaloLlen
o [MNepunoanyeckon
o HeueTHON

31. BbibepeTe (hyHKLMIO, KOTOPas ABAAIOTCA NOKasaTenbLHON

o y=x
o y=(x+5)>
o y=yE
o YV =2x

y = 3%+5

32. BbibepuTe BepHOe yTBEPXKAEHME
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31,4—3 > 31,4—

31,43 < 31,4

31,4—3 — 31,4—

(@)

33. BbibepuTe BepHOe yTBEPXKAEHME
0’3162 > 0,31?{]

0’3162 < 0,31?{]

(@)

0’3162 — 0’3170

(@)

34. BbiGepuTe uncno, kKotopoe meHbLe 1

174

3
1774

5

8

O

35. Bbi6epuTe uncno, kotopoe 6onbiue 1
3

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

9
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36. BbiGepuTe uncno, kotopoe 6onbiue 1

3
1774

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

37. Bbi6epuTe uncno, kotopoe 6onbLe 1

3
1774

(0,9
5 2,5
G)
38. Cpeau npeanoxeHHbIX pyHKLMI BbiGepeTe BO3pacTaloLyto
9 X
v=(5)
y=(03)*
y=21%

39. Cpeau npeanoxeHHbIX PYHKUMI BbiGepeTe BO3pacTaloLyto

y=(V3)"

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

40. Cpenu npeanoxeHHbIX (PYHKUMIA BbiGepeTe yObIBalOLWYHO

y=1(002)"*
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()

7 \X
v = (=)
41. Cpenau npeanoxeHHbIX (PYHKUMIA BbiGepeTe yObIBaIOLWLYIO

y=1(02)"*

r=(5)

y=27"

42. HainguTe obnacTb onpegeneHust PyHKUMN [ (x) = x4_ 3
3 -9

(—0;3)
(—00;3) U (35+00)
(—0;-2)

(—0;=2) U (=2;40)

(@)
(@)

(@)

1
x=7

43. Hanpute o6nacTtb onpeaeneHus PYHKUMN ) = 1—(ﬁ\;

[3,5;400)
[14;+00)
(14;5+00)
(—o0;14]

O
O
O
[ ]
44. 1)’Ka)KMTe NPOMEXYTOK, KOTOPOMY NPUHAASIEXUT KOpeHb YpaBHEeHUs
3X75 3l

[-4:-2]
(=2;-1)
o [-1:0]
o (12)

45. HanauTe npousBeneHVe KOPHei ypaBHeHUsa 3° ' =243
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[ J
1
(0)]

o O O
AN

46. PewuTte ypaBHeHue 2x_(i)x—l

2 9
o 2
47. CKonbKo KOpHei umeeT ypaBHeHUe 270 = \/9)7
® Ba
OAUH
TTPKHn
O 4YeTblpe

1
48. PewwuTe HepaBeHcTBO (.3 < =

) (—OO;—6]
(=o0i=12]

[—6;+00)
(_OO;_I ,5]

49. PewwuTe HepaBeHcTBO 81>9'™
(—0;0,75)

(0,75;+0)

(—o0;—0,25)

(—0,25;+00) _

(@)
(@)
(@)

1 3x+4 1 3x+5
50. PewwuTte HepaBeHCTBO () +( ) >6
5 5

(o017
° 3

2
0;1-)
3
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51. Hamgute o6nactb onpegeneHunsi PyHKUMM f(x) = /2> —16

o (Ii+o)
o (o]
o (Fo-1)
o [1i+0)
y V=11,
52. Hangute o6nacTb onpeaeneHns PyHKUUN (5) -1
[Z;+OO)
° 3
7
(—o03— ]
o 3
7
(=003 ]
o 3
7
(=03 )
o 3

1,
x-2 __ 1-x
T =0)

2

53. Ykaxute MPOMEXYTOK, KOTOPOMY NPUHaAANEeXUT KOPeHb YpaBHEHUA

(~4;-2)
L (12)
[2:4]
(4:6)

54. Hangute cymmy KopHel ypaBHeHuss 49-7* —50-7° +1=0

e -2
Oy (27
55. PewwuTe ypaBHeHue 3= |20
5 1125
e 15
2
3
1

56. Ckonbko KOpHel umeet ypaBHeHne 2V = 2. [3)
o OAVH

® /Ba

O HWU OoAHOro
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o Tpu

1
57. PelwunTe HepaBeHCTBO (5) ¥ _1<0

(o0 %)

. 5
(—o0; %]

° 5

1
( s+o0)
5

[3;+00)
o 5
58. Pewunte HepaBeHCTBO 49-7% < 7%+
(=1+00)
(—0033)
[ (—O,S’—{-OO)
(=030,5)

59. P?Lume HepaBeHCTBO 03%!-073%>0,7

(-

-]

60. Haingute o6nacTtb onpegeneHns pyHKUMN [ (x) = P

(—00;2) U (2;+00)
(~o012)

(2;+0)
(0;,2)

61. Hanaute obnacTtb onpeaeneHus dyHKUMN y = 57 1
1

(—o0;—_]
3

O
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_
o 3
1

[~ _;+00)
° 3
(o0 !
;)
5 3
62 yKa)KVITe HpOMe)KyTOK, KOTOpOMy NMPUHaAANEeXmT KOpeHb ypaBHeva
g+ 22 =4
o (24
o [152]
o (01
[4;6)

63. HaitauTe cymmy KopHel ypaBHeHUA 6 > =1

64. PewwunTe ypaBHEeHMe 5°-2* =0,1°

1
65. CkonbKo KOpHeit uMeeT ypaBHeHune 3° (1) =243
3

® 0oaVH
o Tpu
[1Ba
HW OZIHOTO

1
66. Pewwute HepaBeHCcTBO 4 25

(—OO;—O,S]
[0,5;+00)
[-0,5;+0)
(_005055]

4 6x-3
67. Pewwute HepaBeHCTBO () <I
11

(—0;2]
[0,5;+0)
(—o0;—4]

O

O

115



o [4+0)

68. PewwnTe HepaBeHCTBO 2% +2* <20
(—o0;2]
(—0032)

[2;+00)
(—o0;-2]

(@)
(@)

O

69. HawauTe o6nacTb onpeaeneHust pyHKUMM [ (x) = \1— 7% -49*

o [2:0]
[0;2]

(—00;2] U[0;+0)
[-2;2]

(@)

|
70. Haipgute obnacTb onpeneneHna GyHKUUN y = \E
[3;+00)
o 3 ,
(=005 ]
3

[0;+00)
(—030]

71.  YkaxuTe NpoMeXyTOK, KOTOPOMY MPUHAANEXMUT KOPEHb ypaBHEeHUS
32 431 4 3¥ =39

[-2:0]

[2;4]

(4:9]

(0:2)

. . 5.\,’2—2.\:—1 — 25
72. Haigute CyMMy KOpHen ypaBHEHUs!

o 2
X 12X _ 3
73. PewnTe ypaBHeHue 0,3-3" =108l

2
3
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H N w~—

74. CkonbKo KOpHei MMmeeT ypaBHeHUe © lﬁ)\w _ 1
’ 109
O [AOBa

® OoauH
O HWM OAHOIo
TTPKn
75. PewnTte HepaBeHCTBO 0,4>'>0,16
[1,5;+0)
[ ] (_w,l,S]
(—00;—0,5]

76. PewwuTe HepaBeHCTBO 3*' >27°
(1,5;400)

(—o0;1,5)

(—0;-3,5)

(3,5;+00)

77. PewwuTe HepaBeHCTBO 3™ -3 <

W | 00

) (—OO;])
[1;+00)

(—o031]

o (1)

78. W3 npuBeaeHHbIX HMXEe PYHKLMI YKAXKUTE NoKasaTernbHbIe

3

. y
° y:\/7_x
1
y:—2

o x
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. B¢
79. W3 npuBedeHHbLIX HUXe YTBePXKAESHUN BePHbLIMMU AABMAIOTCA:

0 [50%[byHKUMA Y = @* NpUHUMAET B HEKOTOPOIi ToUke 3HaueHue 0;
O [BO%DYHKUNS 3 = g* sBNsETCS HEUeTHOI;

®  50%fbyHKuns y = a* nepecekaet ocb Oy B Touke (0; 1);

[ 0,
B0%[by HKLys ¥y =a* NpUHUMAET TOMIbKO MOSIOXKMTENbHbBIE 3HAYEHWSI.

80. Mpwu kaknx 3HAYEeHUSIX X BbipaXeHun 4° Gonble 1?

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

81. KopeHb ypaBHeHusi 2" /3* =36 paBeH
o 4

(49Tc+1 (4 9
82. BeuipaxeHue 2a,rae a - KopeHb ypaBHeHusi | __ | =| _ |, paBHO
\

16 ) 7)

2x
83. Haubonblee uenoe 3HauYeHue X, yaoBneTBopsAtolee HepaBeHCTBY 107 <01,
paBHO

o -3
e -4
o 0

He cywecTtByeT

84. HaumeHblee uenoe 3HauyeHue X, yaoBreTBOpsOLLEe 27 <2,

HepaBEeHCTBY pPaBHO

0

-1

1

He cywecTtByeT

o O O
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X
85. HaumeHblee uenoe 3HaueHue X, yaoBNeTBOpPsIOLLEE HepaBeHCTBY 4 2 <8,
paBHO

o He cywecrtByer

86. W3 npuBepeHHbIX HMXe hYHKUMIA YKaXKNUTe NoKasaTenbHbIe:

o
; y

o pow? =I5
1

y=__

O 50%

e

y=-—

° 3

87. W3 npuBeaeHHbIX HMXe YyTBEPXAEHUN BEPHbLIMU AABMSAIOTCA:
o [50%byHKkumns y =a* He npuHuMaeT 3HaueHue 0;

0 yHKLl.VIﬂ y = a* ABNAETCSA YETHON;

® [50%byHKums y = a* nepecekaet ocb Oy B Touke (0; 1);

0,
* [B0%byHKLMs Yy =da* NpUHUMAET TONIbKO HEOTPULIATESbHbIE 3HAUEHUS.

88. TMpwu kaknx 3HaYeHUsIX X BbIpaXeHun 5° MeHbLue 1?
o x>0
o x<0

x>1

x<1

89. KopeHb ypaBHeHusi /5" +/3* =225 paBeH

o 4

90. nMpousseneHue KopHen ypaBHeHUst 36" —4-6" —12=0 paBHO

29x? —8x 8x% —29x
91. Cymma KopHel ypaBHeHUs I(ilh = |(_4|\ paBHa
\4) \21)
o -37
o 37
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92. Cymma KopHeii ypaBHeHNA 4* _10.2° +16=0 paBHa

93. BblpaxeHue 0,3+a, roe a - KOpeHb ypaBHeHusa 14> =——, paBHO

5

5l

o 0,7
o 1
o 2,7
o 7

94. HaubGonblee Lenoe 3HaYeHUE X, yAOBNETBOpsAIOLLEe B2 g
HepaBEeHCTBY pPaBHO

o 2

3

0

He cywecTtByeT

(@)

(@)

(@)

95. Konu4ecTBO HaTypanbHbIX PeLIeHMii HepaBeHCTBa (0,2)> > 0,04 paBHO

e 1
2
3
HeT oTBeTa

(@)

(@)

(@)
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96. YcTtaHOBMTe COOTBETCTBME MEXAY rPadnKoOM ~~ruvinay nOnNy4YeHHOW B
= 2%

pe3synbTaTe nnanAna2nradua rnachuka chvuaviium 1 Ad AHaNTUTUNYECKON

4.
Aly=2¥-1B)y=2*1-1
By =2¥ [p=2"%42

Ba

c¢opmynom:

1

A
2

B
3

r
4

B

97. YcTtaHOBUTE COOTBETCTBMUE Mexay nokKkasaTtesibHbiIM ypaBHeHUuemMm n Mmetogoom

1) 531 =0,2
2) 44=9-2+8=24
3) 51— 51 =24
-I-) 22x+1 _ 32x+1 — 32}( — 7 22x
5) 2X=x+2
ero peLueHus.
1
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MpUBEJCHHE K 00IEMY OCHOBAaHHIO

2
BBEJICHUS] HOBOM NIEPEMEHHOM

3
BBIHECEHHE O0IIIEr0 MHOKHUTEIA 38 CKOOKH

4
rpyIIUpOBKa

5

(GYHKIIMOHATBHO -TrpauyecKuii

98. YcraHoBMuTe cooTBeTCTBME MeXAy rpaduKom cbyHKuMM, qonyquHoﬁ B

— X
pe3ynbTaTe npeobpasoBaHus rpadmka dpyHkumm Y — 0,5 M €€ aHanNUTU4yecKomn

L] et 2w = 2xONT Ky B el = P n T -
432141123458 s43243 12345
21 2
3t . 3
41 . '
51 -5
3 Y 4. AY

kuwuu
x>
\uuuu
>

5432147123458 54321012348

O hbR
hhbn

Ay =057 B)y = 0,5/*
Byy =051 T[)y= 05142

c¢opmynoun:
1
B
’ r
’ B
) A
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99.

100. HaiguTe abcumnccy TOUKM NnepeceyeHust rpacPuKkoB (PyHKLM

1) (0}5)3{2 . 4x+1

= 6471

2) 3¥2_3%¥=72
3) 5% —4.5%5 =

-I-) 25X+6 _ 75x+2

5) 3¥=+yx+1

ero pelieHus
1

3

_ 25x+3

yCTaHOBMTn AAATODATATODIAA MAA\IFV FIAFAAATAMI LII IRA \ll)aBHeHMeM M MeTvoM

_ 75x+1 =0

IPUBEJCHHE K 00IIeMY OCHOBAaHHIO
BBIHECCHHE OOILEro MHOXKHUTEINS 32 CKOOKU
BBEJICHMS HOBOW IIEPEMEHHOMN
IpynIyupoBKa

(byHKIIMOHATBHO -TpaduyecKuii

aY=2"ny=8.

101. HanguTte a6cu,uccy TOUYKM nepeceyeHuss rpaukos hbyHKLNIA

V=YY=

2

102. PewwuTe cucteMy ypaBHEeHUM

o

o

O

(3;-1)
(3;1)
(-1;3)
(1;3)

103. PewwuTte cucteMy ypaBHEHUN

o O O

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

X—y =4
5%t¥ = 25,
3 =09;

2%V =4
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xX+y=-—2

+5
104. Pewwure C"CTeMyypaBHeHuﬁ{ﬁx Y =136

(-3;1)
(3;1)
(1;3)
(-1;3)

O

@)

O

105. KonuuecTBO HaTypanbHbIX peLeHui

(0,2)%¥ 733 > 0,04

HepaBeHCTBa paBHO

e 1
2
3
HeT oTBeTa

o

O

(@)

4*=10-2"+16=0

106. Cymma KopHel ypaBHeHuUs paBHa
o 4

-4

10
o -10

2—3 _
107. YkaxuTe NpoMexyTOK, coaepKalmMm KOpeHb ypaBHeHUs (0,125)"3=16

(9;11)
(9;10)
(3;5]
[0;3]

o O O

— 1+2
108. Ykaxute npomexyToK, coaepxalmin KOpeHb YpaBHEHUS 750=6"5 o

e (-1,2)

o [2;3]
(—o0;0)

o)

o (5;6]

3x2—3x - 81

109. Ykaxute NnpomexyToK, coaepKalnin Bce KOPHU ypaBHEHWS

o (Fo-1)

* [-1;5)
o [5;7)
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o (9;11)

110. YkaxuTe npoMexyToK, cogepXaluin oTpuuaTenbHbI KOPeHb YpaBHEHUS

x2—14 5x

V3 =43
o (moo=T7]
o (=7;-3]
. (=3;-26)
111. Ykaxute npomMexyTok, coaepXalimnin KopeHb ypaBHEHUsA —
, (oo —1]

(—0.8;2]
(235

[4;10)
O

4 _ 1
112. Ykaxute NnpomexyToK, coaepxalimnin KOpeHb YpaBHEHUSA 2% 32
o [-3.5;0)
o [0;2)
® [3.5;4.5]
o (5;8)
\f_x2+x

113. Ykaxute npomexyTok, cogepawmin Bce KOPHU ypaBHEHUS 5 =5
o (-L;1)
. (Fo=2)
o [722]
[3:5)
114. Ykaxute npomexyTok, cogepawmin oTpuuaTenbHbIN KOPeHb YpaBHEHUS

\/§x2—21 _\/31636

(—o0; —6)

O
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[—4;—2]
° (__2;{))
[—6; —4]

f(x) — 37x+2 _ i
115. Ykaxute npomexyTok, coaepxalwinin Hynu pyHKUMm 81

o (-7;-3]
e [-2;0]
(0;5)

[6;10]

O

o

116. MycTtb 0 — HaMMeHbLWNI KOPEHb ypaBHeHUs * Hangurte

3xp+2
e -4

117. KaKomy NPOMEXYTKY NPUHAANEeXUT npondBeaeHne BCcex pa3syinviyHbIX KOpHeﬁ

2 2 i1
ypaBHeHus 4" 4" = 162

o} (——CIJ;-—-l]
o [2;4)

(10;18)
.« 10;7]

118. Hampgure cymmy abcumcc o6wmx Touek rpachmkoB PyHKUMIA

3
2%

f(x)=0,8"% g(x) = ()

e 15
e 1,5

y = 516x+10 _ 25
119. Ykaxute npomexyTok, cogepxawmnmn Hynm pyHKUMn

o (-5;-1.7)

(-1;0.7)
(0.3;2)
[3;9]

(@)

O
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2_
i 625% % =252,
1202x"'"'=*§ " _ Han6oNbLNN KOPEHb YPaBHEHMS . Hangure
0 —

e 7

121. Kakomy npomMexyTKy NpvMHaanexvuT nponsseneHne BCex pasfimyHbIX KOpHeWn
3¢ . 32 _ g'F

ypaBHeHus

(-3;-1.5]

(-2;-1]

O

O

[0;1.1]
(4,6]

(@)

122. HainpguTe npousseaeHne abcumcc ob6LMX TOUYEK rpadInKoB hyHKLMNIA

S
4

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

e -0.25
e -0,25

— 18x+8 _
123. YkaxuTe npomexyTok, coaepaliui Hynm yHKUUM fx)=1.7 2.89

o (-3;-1)
e [-1;0)
[0;5]

o (9;10]

(@)

124. Nycts X0 _ ywauBonsumii KopeHb ypaBHeHus 12 1977 = 114, Hanaute
,lx +1
3 0

125. Kakomy npomexyTKy npuHaanexvT npousseneHne BCexX pasnuyHbIX KOPHeN

5—1'2—21'—]2 — zsx
ypaBHeHus

(—oo;—13]

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

126. HaitguTte npousBeaeHne abcumcce o6LWMNX ToueK rpadukoB hyHKLMIA
7

f) =147, gy =(5)°

14

127. Yxkaxute npoMexyToK, coaepXalinim NonoXUTenNbHbIN KOPEeHb YPaBHEHUSA

3 e
(=
o [-1;2]
® (2.5;3.5)
o [4;6)
o [6;8]
2 11x
—3. 1x +10 —312

128. HanguTe npousseneHne KOpHen ypaBHEHUS

e 10

81 3% =—

o

129. PewwuTe ypaBHeHue

e 6

X Cax+1l _
130. PewwuTe ypaBHeHue 9% +2-3 7=0

e 0

2% + 2543 = 9
38x

131. Pewwute cuctemy ypasHeHU# { 33

(0;-2/3)
(0;2/3)
(-2/3;0)
(2/3;0)

o O O
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V21 =2y2

132. PewwuTe ypaBHeHue

133. PewwuTe ypaBHeHue: 3* =243

134. Pewwute ypaBHeHMe: 7 =343

135. PewwuTe ypaBHeHue: 5! +5* =150

136. Pewwute ypaBHenue: 5 +5° =750

e 3
@) =—
137. PewwuTe ypaBHeHue 16
o -4
16" = =
2

138. PewwuTe ypaBHeHue:

e -0,25

7\/7 X:L
139. Pewwute ypaBHeHue: ( ) 343

e -2

(1) "=0,04
140. PewwuTe ypaBHeHue: -E) o

e 10

3x—4.4-5x+2=
141. PeLuuTeypaBHeHMe:4 ThaTe=64

e 1,125
e 1.125

(%) =
vz 4

142. PewwuTe ypaBHeHme: " 3anuwmTe CyMMy ero KOpHeil.

e 0
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e
143. PewwuTte ypaBHeHmMe: (‘*' 1"’»] =0
o O

o 1

o 1n-1

® KOpHEen HeT

144. PeluuTe ypaBHeHue: 25%=1

e 0
X_AX=DX_
145. PewwuTe ypaBHeHue 6 —3=2"-1
e 0
2:~:+53-' —_ 1
4
. WB¥ ¥ =625
146. PewwuTte cuctemy ypaBHeHUM:
o (2;3)
* (1;-3)
o (3;-1)
o (1;-2)
o (2;1)
17X16=177?

147. CkonbkKo KOpHel nmeeT faHHOe ypaBHEHMe:
o 1

148. PewnuTe HepaBeHCTBO 2 = 2.

_—

(@)

(@)

| W | M | I | b
|

o

149. Pewwurte HepaBeHcTeo 05" = 2

o x=1
o x=1
o .X'E—l
o x=—1

150. Pewnute HepaBeHcTso 0.5 = 2
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o x=1
o x=1
o x=-—1
o x=—1

151. PewuTe HepaBeHcTBO 2 = 2

o x=1
° ,ti'l
o x=—1
o x=—1

152. PewuTe HepaBeHCTBO 2 = 2

LHEIIE T, i
1 x

O
—W
-1 x

O
LI il
-1 x

O
—_— R
1 i

=2

153. PewuTte HepaBeHCTBO 0,5 =

Wﬁ o
1 x

O
—WHE.._
-1 x

O
LG il
o -1 X
—_ R
1 x

O

LGSR, =
1 ¥

O
—W
o -1 X
LI il
-1 x

o
—_— MO
1 i

O
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155. Pewwute HepaBeHcTBO 2 = 2

ﬂtiW e
o 1 X
—_— RN
o -1 x
ﬂtiW i
5 -1 X
— AR gy
1 3%
O
156. PewuTte HepaBeHCTBO 27
Hﬁ[g‘;ﬁ Y
o 0 1
W{ﬁ@—h
° -1
N
o 1
R s e T g
© 0 1
157. PewmuTe HepaBeHcTBO 3 1
Ity
° 2
— Y
o 3
L s Sl
2 3
B A T .
o 2 3
—x+3
158. PewwuTte HepaBeHCTBO 3
o f—-::-cn; Z:I LJ{(3; —|—D-t:|::|
(3; +o0)
° f_m; 2]
o (25 3)
—x+3

159. PewwuTe HepaBeHCTBO 3
e} X = 2 U X = 3

0 2<x=3

o x=<2

o X= 3

= 2

=3

..} 3
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160. PewwuTe HepaBeHCTBO (},5-\' =>4

o [_j;_mj
o 2
o (_m 2]
° ( ool —21
X .
161. PewwnTe HepaBeHCTBO 224
o [—2i+400)
° [2; ‘|"x‘:J
0 If—cc;zl
0 (_m; _21
162. PewwuTe HepaBeHCTBO 0,5'<4
o [—2;+0o]
o [2itee)
o [(—0:2]
o [—e—-2]
163. Pewwunte HepaBeHCTBO 2¥<4
o [—2i+e0)
o [2; +-o9)
° (—m;zl
o (_m; _2]

164. Pewnute HepaBeHcTgo 0.5 = 2

—1
—1

O

=

I A |‘-.f |f’"~

=

O
P TR

o

165. Pewwute HepaBeHcTo U5 = 2

e
I
|
—

O

—

O [ ]
be B Be
W1 1Y
= o

(@)
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166. PewwuTte HepaBeHCTBO 2" =1

o x=—1
o x=—1
o x=10
° Xlﬂ

(3) =3
167. PelunTe HepaBeHCTBO \ - 3

o x=—1
e X i 1
o x=1
o x=—1
3t < 1
168. PewwuTte HepaBeHCTBO 3
o x<= —1
o x=1
o x=1
o x=—1
169. PewwuTe HepaBeHCTBO 3
o x=—1
o x=1
o x=1
o x>=—1

I i "'-.

AN
170. PewwuTte HepaBeHCTBO (3) 3
o x=<—1
o x=1
o x=1

171. Pewwute HepaBeHcTBO '~ —
o x=-1

o x=>1
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172. PewunTe HepaBeHCTBO

2°>2

174. PewwnTe HepaBeHCTBO
o x>-1
e x=>1
o x=<-1
o x=<1

37>l
175. PewwuTte HepaBeHCTBO 3

o X= 1

rl).\’ :}
176. PewwuTte HepaBeHCTBO [ 3

o X= 1

177. PewuTe HepaBeHCTBO

r=-1

iad | —

1\ 1
3) =3
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178.

3 < 1
PewuTte HepaBeHCTBO 3

X
PewwunTte HepaBeHCTBO 2 =1

*

|
=

-¢

X

PewwTe HepaseHcTeo U;3" = 2

|
=

=¢

X

X -
PewwuTte HepaBeHCTBO 0,5 <2

=1 J
»

'j.x

I

PewuTte HepaBeHCTBO
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1
R
183. PewmwTe HepaBeHCTBO 3
LU =
o 1 X
PTTITTTITITTTTITITTTIT T N
O 1 X
PTIITTTITITIIITIITIVITITITIINS
° -1 X
Ly, -

©)

Ly, >
° 1 X
QLU .
o} 1 X
QLU iy,
o -1 X
Ly, -
= | Y

o

L, =2

o 1 X

PITITTTTTTITTTITTITTTITITIT T NS

. 1 X

UL

o} — l X
Ll -
-1 X
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1
3
186. PewwuTe HepaBeHCTBO 3
LAl e, R
o 1 X
QL .
| X
O
RTINS
e) — ] X
Ly, -
° -1 X
.21—x
187. PewwuTte HepaBeHCTBO 82 >4
¢ (-x;2)
o (0; +0)
o) [2; +00)
o (—;6)

3+x
7= (5)
188. PewwuTe HepaBeHCTBO - .

(—o=;-5]
[-1; +eo)
[=5; +e0)

(—00; 1]

32+l +1<4-3%

189. PewwuTte HepaBeHCTBO
* (-1;0)

o [-1;0)
o (-1,;0]
o [-1,;0]

190. PewwuTte HepaBeHCTBO: 23+ < §

® x<7/3
o x>7/3
o x=7/3
o x<7/3
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191. PewwuTe HepaBeHCTBO: 0,57 >1

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

o O O

192. PewwuTte HepaBeHCTBO 2-2%—-7-10+5-5%*<0

(-1;0)
[-1;0)
[-1;0]
(-1;0]

o O O

_ 3x—-6

193. HaiguTe obnacTb 3HaYeHUsA PyHKUUN y
(—oo; +e2)
(O; +oo)

[—6; +c0)
(6; +2)

o

‘s f:T ,/S
LEJ ixEJ
194. PewuTe HepaBeHCTBO
o [-23]
o (_OO;_Z]
° (—oo;—2]u[3;+oo)
3x' < 3x+6

195. PewwuTe HepaBeHCTBO
o (—oo;—Z)u(3;+oo)

o (o2

o (3r+0)

o (-23)

2=0x
1
) (3) -1=o0
196. HainguTte HamGonblee Lenoe peleHne HepaBeHcTBa 3
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(&) -1=0

197. HainauTe HauMeHbluee Lienoe pelueHne HepaBeHcTBa 11

198. Kakas cpyHKkuMs aBnseTcs Bo3pacTarowen?

© y=0.2%

* o

© y=(5/6)

O Y=2—x

199. Kakas cyHKUMs aBnsieTca y6biBalowWwen?

o y=0.2%

O Y=3x

® y=(5/6)

@) y:22x

200. 3akoHuuTe npegnoxeHue: YpaBHeHUe, coaepxaliee NnepeMeHHyIo B
nokasarerne cTeneHu, HasbiBaeTcsl ypaBHeHueMm.

® oOKa3aTes/lbHbIM

L] noKa3saTes/ibHoe
2.‘( e
{ 5=32,
9. 27Y = 27,

201. PewwuTe cuctemy ypaBHeHUi B oTBeT 3anuwmnTe
3HauyeHue BbPAKEHUA

e 16

x-1
202. B kakumx KOOPAUHATHLIX YeTBEPTAX NeXNUT rpacduk pyHKummn ¥ = 3"

o IVwunIII

o IVvwul

e Inlil

o IIwnlll

31’
{ = =127,
. \32%-2Y = 16.

203. PewwuTe cuctemy ypasHeHUi B oTBeT 3anuwmnTe 3HavYeHue

BblpaxeHunsa 33*Y

e 9O
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5% —5¥ =100,

. x—1 v—1 _
204 ) D‘_’LIJVITe CuctemMy ypaBHeHUU 5 +5 30. B oTBeT 3anuwinTe 3Ha4YeHne

ity

4.3.3. Jlorapudmesl. Jlorapupmmuyeckas QyHKIus

1. Kakoe u3 COOTHOLIEHUIN COOTBETCTBYET onpeaeneHuto norapugma?

alogab = b )

BO3BEAEHNE B CTEMNEHDb norapMdDMa

2. Kak Ha3sbiBaeTCsi paBeHCTBO:

norapudm crteneHu

® OCHOBHOE florapMdMUyecKoe TOXAECTBO

3. Kakoe yTBepxaeHue cnpaBeAniMBo Ans Yucen a u b, npucyTCTBYIOWNX B
copmynax ansi BbluncrieHnsa norapudpmon ?

b>0;a>0max 1
a>0; b>0ub% 1

o b¥l,a>0mna*1

4. Kakumun ceoncteamm obnagarot norapucpmei?

O Jnorapudm CyMMbl, 1orapngmM pasHocTu

® norapudM npomsBeaeHus, norapmdmM YacTHoro, norapnudm creneHm
O npowusBeaeHune norapudmMos, YacTHoe norapndmos

5. Kakoi norapudm HasbIBalOT HaTypanbHbIM?

® jorapudM No ocHoBaHuio e=2,71
norapu@m, B OCHOBaHMN KOTOPOIr0 NEXUT HaTypasibHOe YnCo
norapu@mM, KOTopbli paBeH HaTypanbHOMY YnCay

6. Bbluncnure: 28058

e -3
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logy3 0,1+ 10g;30,9

7. BbluucnuTe:

o 2

8. Buiuncnure: 1086 37 — 108 222
1

0,5

o -1

1
-log, 64
9. Bbluucnure: 2 52

e 3

10. Npwu Kaknx 3HaYEHUAX X U ¥ BepPHO paBeHcTBO: Ig(-xy) =Ig (-x) +Ilgy ?
o x>0,y >0

o x>0,y <0

® x<0,y>0

10g125 P{log117

11. CpasHuTe BbipaxeHus:

log;,5 > logy,7

e}

log;» 5 <logy,7

log;>5 =logy,7

12. PacnonoxuTe uicna B nopsaake y6uisanus: a= 1083 5; b=log, 5; c=1

o b>a>c

® a>b>c
o c>b>a

3 3
13. Bbluucnure: log; 2°+(log; 2)” + log,s 2
o 4,2
o 4,3

4t

° 3

1

log;(log, 12 — )

14. BbluucnuTe: logs 4

e 0
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- Zab

15. TMponorapudgpmupyinte no ocHosaHuo 10 BbipaxeHue: xy
log;o A= 2+(logypa+logyg b) -logyg x-logypy
lg A= 2+ (lga+lgb)—(lgx+Igy)

lg A=lg2+Iga+lgb-lgx-lgy

log,.b=x = a*=>b"?
16 Kakoe noHsiTue cooTBeTCTBYET COOTHOLUEHUIO -

O OCHOBHOe norapudmMmnyeckoe ToXXAECTBO
O norapudMuyeckas QyHKUNS

® onpeaeneHue norapudma

m — ?
17. Kak HasbiBaeTCsl paBeHCTBO: log, mlog, b *

O BO3BeAeHue fiorapudma B CTeneHb
® jforapudm cTeneHu

o (opMysia NOHUXEHUS CTENEHMN

18. Kakumu cBoiicTBamMu He o6nagaloT norapudmbl?

o norapudm npousBeaeHus, norapMM 4acTHOro
O norapudm cteneHun

® jorapudM CyMMbl, lorapndM pa3HOCTH

19. Kakoe o603HauyeHMe MMeeT HaTypanbHbIi norapudm?

o l0g.x=Inx

In, x = logx

. logye=Inx

20. Kakue 3HauyeHUs1 MOXET NPUHUMaTbL OCHOBaHUe norapudma?
O0<a<klwna>l

5 O<a<lwa>l

e O<aclwnaxl

21. Bbluucnure: logp s 16

o -2

log; 2 — log; 486

22. Bbluncnure:
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3
1 —+1] 0,72
23. Bbluucnure: 080675 " 10806

e 3

0,5 logi1 256
4

24. Bbluucnure:
o 0,2

o 2

* -2

25. Bo ckonbko pa3 norapudmbl Yncen no oCHoBaHuIoO 2 6Gonblue norapucmMoB

3TUX XKe Yncen no ocHoBaHuto 16?
o 2
o 4
o 8

logo 80 u log,50

26. CpaBHUTE BbIpaXXeHUS:

logo80 = log, 50

s 10g8980< log,50
logo 80 > log, 50

27. Hangute paBHble cpeay AaHHbLIX BbIPaXEHWN:

log, 6+ 1log, 3; log,51 —log,3; 2+log,4,5

log, 6+log,3 u log,51 —log, 3

log, 51 —log, 3 u 2+log, 4,5

log, 6 + log,3 v 2+log,4,5

[ J
28. Boiumcnure: 1289 33-210g,,8 + log,: 5 +log;, 6
o 0,1

o 10

o 1
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logp 18 logp 9

29. Bbiuucnute: 108362 log7z22

o 2

30. Haingute uncno A no ero norapuomy:
log,A =3log,2-2log,3 + log, 0,125

o 9
1
o 9
o 0,9
31. Norapudmom uncna b no ocHoBaHmio a, rae 30, a1

Ha3biBaeTCcs NokKa3aTesb CTeneHu, B KOTOPY HaAo BO3BeCTU OCHOBaHMe a,
4YTOGbI NONYYUTb Yncno b.

® OJIOXKUTE/IbHOIo

32. TorapudMom nonoxuTensHoro uucna b no ocHosawmio a, rae 20, a=1
Ha3blBaeTCs NokasaTernb , B KOTOPYIO Hafl0 BO3BECTH
OCHOBaHue a, 4YToObl NONYy4YUTb Yncno b.

® CTEeneHun

® CTeneHb

33. Norapudpmom nonoxurensHoro uncna b no ocHoBaHuIo a, rp.ea>0! a1

Ha3bliBaeTCA NoKasaTtesib CTeneHn, B KOTOPYyHO Ha4o BoO3BeCTU

4YTOObI NONY4YUTbL YKcno b.

® OCHOBaHue

® OCHOBaHUA

34. Norapudm npousseneHus — 3To norapucpmos.
® cymMa
35. Norapudm yacTHoro — aTo norapnugpmos.

® pa3HOCTb

36. Jlorapudm, ocHoBaHMe KoToporo paBHo 10 HasbiBaeTcs

® eCATUYHbIM

® 1eCATUYHbIN

37. Iorapudm, ocHoBaHUe KOTOPOro pasuoﬁwzs7 HasblBaeTcA

® HaTypasibHbIM
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® HaTypasnbHbIN

38. Hamgute sHaueHue BbipaxeHus logs 2 +logs 4,5
o -2

e 2

o log365

o 9

39. YnpocTtute Boipaxenne 21108 ©

e 12
8
24
7

o O O

40. Bobiuucnure (2log,10-log,25) log, 36

o O
o 2log»5
o 2
e 4

o 2-log; 18
41. HanguTe 3HauYeHMe BbIpaXeHUA 378 )

e 0.5
e 05

42. HainauTe 3HaueHue BbipaxeHus 36°%° 4+ 1077¢*

e 99

43. Bbluncnurte 3HayeHUe BbipaXeHUs 2 log 3 6 — log 3 4 4 Slogs?

o 4
110g9

44. Bbluncnute 3HaueHue BbipaxeHusa 49 2 +16-

e 10

45. Yemy paBHo!09a b +loga c?

log, (b + )

@)

. logaibc

1 4
+ 4logs ¥

5—10g\/574
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b

log:

5 &
log. (b - c)

46. HanpuTe o6nacTtb onpeaeneHus pyHKUUN y = logz (x - 2).
o (0;)
o (2+x)
o (-951)
o (-5 +x)
47. Pewwute ypaB|-|eH|r1eIogz X=-2

4

2

1
. -

4
o -4

48. PewwuTte ypaBHEeHUe logs (x +2) =1

o 1

49. PelwunTe HepaBeHCTBO lgx>1
® x> 10

o x< 10

o x>1

o x>0

logz (x +3) < 1.

50. Kakoe M3 MHOXeCTB IBNSieTCSA peleHMeM HepaBeHCTBa

o (=95-1)
5 (- 00; + )
0 (-1; +)
o (-1;3)

° (-3;-1)

51. HazosuTe o6nacTtb onpeaenexus doyHkumnY — logo.s (x +5).

147



(-6; + )

) ('5; + 00)
0 (' 90, 5)
o (-9;-5)

52. PewwuTe ypaBHeHUe logs x = 2.

® 36

logs (x -3) = 2.

53. PewwuTe ypaBHeHUne

e 28

54. Kakoe M3 MHOXeCTB SIBNSIETCA pelleHNeM HepaBeHCTBa logz (x - 1) > 2.

o (5 +x)

o (-5
o (1, +x)
(-0 1)

(@)

55. HaiguTe 3HaueHue Bbipaxenus 199216 + 1092

o 4

e 5§
o 6
o 4,5

56. Haiiaute 3Hauenme Boipaxenus 1091236 + 109124,

o 2
o 12
o O
o 40
. log,7 —log, lﬁ
57. HamguTte 3HaueHUe BbipaXeHUs 16" :
o 3
o 4
o 1
o 16

27
. log;— ,ecnulogs a=0,5
58. Hanaute 3HauyeHue BbipaxeHus i :
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o 2,75

o Alogy 53
59 HaVI,CWITe 3Ha4YeHune BbipaXeHus 0.5 .

60. Hanagute 3HaueHUMe BbipaXeHUs

e 2
o 1
o -2
o 90

9
log,, ——1o0g,,9
61. HanauTte 3HauYeHMe BbIpaXKeHUs 812 124 812 I

62. OnpenenuTb BepHOE paBEHCTBO:

o logs24—log;8=16

logs15 + logs3 = logs5

logs53 =2

o l0g:16%=8

63. OnpepenuTb BepHOE PaBEHCTBO:
3log,4 = log, (4+3)

o 3log.3=log,27

o logs27=4
log,2%*=8

|Ogo_39 - 2|Ogo_31 0\ .
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. logs6 + log: 2
64. HawnauTte 3HaYeHMe BbipaxeHUs T

o 12

_1 2
lg x—EIQQ—EIQS

65. Hawmgute uncno x, ecnu

] L

W |

bW

Ig x=1Ig12 +1g15 -1g18

66. HanauTe yncno x , ecnm

o 1
o 0,1

B W

67. Haitgure uncno x, ecnim 1096 X = 310gs 2 + 0,5l0gs 25 — 2logs 3

o 360

46
o) 6

40
o 49
1g8 +1g18

68. Bbluncnurb 282 *183 ;
e 2
o lIgl12
o 3
o 10

log1255 — log\;i + logz50,2

N -

69. Bbluucnutb
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log.6 —1.,5
70. Boiumcnums 9°93

o 3
3

o 1

o 1,5

o 6

71. Bbluucnutb 21093 + logr2 - log714

o 2

o 7

o 2+2log;2

o 3

log20,04 + 2log,5

72. YnpocTuTb BbipaxeHue

73. YnpocTtuTte BbipaxeHue 2571+log,3

e 225

o 125

o 625

o 25

74. Ynpoctute BuipaxeHue: 6'°95%2 Hogg1?
5

5 6
15 log< 0,2
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e 25
o 15

75. Kakomy npoMexyTKy NpUHaAanexXuT KopeHb ypaBHeHUs!
log,(2x— 20) = log- 4

(- eo; 3)
(-eo;12)

(11; 14)
[0;2]

76. Haingute o6nacTb onpeaeneHns PyHKLUM Ig(x+7)

o (-7;0)
@) ['7; +°°)
(7; +o=)

O

o (-7;+0)

77. Kakasa pyHKUMA siBnsieTcs y6bisalowen?
y =log: x

y=logio x
O 3

o Y= log, 3%

e YT logg g x

78. Kakomy npomexyTKy NpUHaANeXuT KopeHb YpaBHEHUs
log,(x—10) = log, 3.

{- ==; B)

o (12;+0=]

. (11;13)

o [15;18]

79. HawnauTte o6nactb onpepeneHns pyHKUUK lg(x — 4)
[ 4; +o°)
(-4; +o0)

o (0;4)
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o (4 +o°)

80. Kakas dyHKUMA sBNsieTCA Bo3pacTaloLwen?

., ¥* logg s x
v =logix
O 2
o Y=logysx
y =logax
© 5

81. YKaxuTe NnpoMexyToK, KOTOPOMY NPUHAANEKUT KOPEHb YPaBHEHUSA
log>(x —1)°=6

* (0;6)
o [-6;0)
o [18;26]
o (26; 30)

logs(1-x°)=logs(2x(x+1)).
82. HaitauTe cymMmy KopHel ypaBHeHUs! ogs(1-x°)=logs:(2x(x+1))

2

]
1
* 3
1
o %
o 4

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

o (-4;0)
(-4; +a0)

o {-ma_'ﬂ'}

°* (-4;4)

log; (1 -0,5x)<-1.
84. PewuTe HepaBeHCTBO 2

(-o0; -2)
o (25 40)
(-o0;-2]
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85.

86.

O

87.

o

O

88.

O

O

[-2; +o)

4

PelwunTe HepaBeHCTBO
(-o0; -4)
(-4; +)

(-o0;-4]
[4; +0)

}."

A

k J

y = logs(x — 1)
y =logs(x + 1)

y = logz(1 —x)
y =logs(x —2)

y=2"

y=logi,15X

y=l0go, 5 X

y=logs x

YKaxuTe NpoMeXXyTOK, KOTOPOMY NMPUHAANEXUT KOPEHb YpPaBHEHUS!
logos(13+2x)=logp s (1-x).

(0; 1)
(-2; 0)
(-6; -2)

2

Mpacprk kakon pyHKUUMN N306paxkeH Ha PUCYHKe?

Kakas ¢pyHKuua aBnseTca yobiBarowen?
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O

89.

90.

o O

91.

92.

(@)

(@)

O

93.

(1; 3)

Hanpgute cymmy KOpHen ypaBHEeHUA

12

PewuTte HepaBeHCTBO logo5(1-0,5x) >-3.

(-; 2)
[-14; 2]

(-14;2)
1-14; +u)

HanguTe yncno uyenbix peweHnn HepaBeHCTBA

AP W N

padcdumk kakon hyHKLUKN N3006paxKeH Ha PUCYHKe?

(1Y
(2
y=log, x
y =logy, x

yzloglx

2

Kakas ¢pyHKuua aBnsaeTca yobiBarowwen?

lg(5x-6)=2lgx.

logs (5 —2x) < 1.

]

Y

0
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y=0,2"

o Yy=logiix
o y=-logp, s %
o y=logsx

4

94. YkaxuTe NPpoMexyTOK, coaepXalimil KOpeHb YpaBHeHUs
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, coAepxalinii OTpULIATENbHbIA KOPEHb YPaBHEHUA
lg(x* —x) =1g(10 + 2x)

o (-10;-5]

e (-3;-1]

o [-1.5;-1]

o (-1;0)

5
-logz; x +logox = 3
96. HaiguTte cymMMy KopHeln ypaBHeHUst 2 &3 B9

e 3

97. Kakomy npomexyTKy NpUHaAnexXuT npousseaeHne KOpHen ypaBHeHuUs
lg(x* —4x +10) = Ilg(14x — x* — 30)

o (-40:-20]

o (-20;0)

e [19;20]

o (40:60)

98. YkaxuTe NnpoMexXyToK, coaepXalmini Bce KOPHM ypaBHEHUS logs(x* —1) =1

(—o9; =3}
[-2:2]
(0;2]
4;10]
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99. Vwowmira mmassnunimar ~ananyalni BCe KOPHU YPaBHEHUS
lg(x* —x+14) = 1g(2 — 9x)

o (—o0—2]

o [=2-1]

o [-L0)
(—o0; —6]

Zlc:)gz x+logyx =4
100. HaitauTe cymmy KOpHeW ypaBHeHUs *

e 2

101. Ykaxute npomMexyTok, coaepXalinm KopeHb ypaBHEeHUsA

log,(5 — 6x) =log,5 +1log, 6

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

(@)

o

(@)

2 _ 4y —
102. Ykaxute NpomMeXyToK, coaepKaluin Bce KOPHU ypaBHEHUS logs(x" —4) =1

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

(@)

O

(@)

103. YkaxuTe NpoMeXyToK, coaepKalynii OTpULaTENbHbIA KOPEHb YpaBHEHUS
log,(x* — x) = log,(3 — 3x)

-2i-1]

° [—9;-3]
o |—11;—10]
o (—o==T7)

104. Nyctb *0 — HanGonbLlNii KOPeHb ypaBHeHNS lg(2x* = 5x) = lg(15x — 42).
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o 17

105. Ykaxute npomexyToK, coaepXalinin KopeHb YpaBHEHUSA
log,q(4 — 3x) =log,93 +log,q 4

o (=8;-6)
o [—3;-2]
L (1;0)

[5:9]

O

z_ =
106. Ykaxute npomexyToK, coaepXaluin BCce KOPHN ypaBHEHUS log,(x" —9) =1

o |44
o (63
o 190;5]

o (20;21]

In(x* +2x) =n(12 — 2x)

107. HanguTte HanGoONbLLINI KOPEHb YPpaBHEHUS

o 6
o -2

o 2
o -6
108. MycTb *° — HaumeHbLWWI KOPEHb YpaBHEHUS

1
lg(3x? ;%0 +5: Ig(x% — 12x)'Hal7I.£|VITe
e 3

109. HamguTe npousseneHne abcumcc BCex o6LMX ToUek rpacdmkoB hbyHKUMIA
f(x) =log,(x* +3x), g(x) =log,(8 + x)

o 8
e -8

3

110. Ykaxute npomexyToK, cogepXawmnin KOpeHb yPaBHEHWS
logy13(5 — 8x) =l0gy;35 +10g433

o (-10;-7)

o [-3;-1]
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o [-1;1]
o (2;20)

111. YkaxuTe NnpoMexyToK, CoiepXalmin BCe KOPHU YPaBHEHUS
logy,(x* +3x) = -1

(—6;3]
(—15;-10)

(4; 8]
(10; +o0)

O

O

112. YkaxuTe npoMexyToK, coaepXalmnin HAaMMEHbLUNI KOPeHb ypaBHeHUs
logg(x* — x) = logg(x + 8)

o [omi—4]

o [—4;4)

., [46]
(10;18)

(@)

2 _ 2
113. Nyctb ¥ — HanGonbLMIi KOpeHb ypaBHeHMS tg(3x" +12) = lg(x" — 10).

1
. +-Xx
Hangurte 270

e 3

114. Yxkaxute npomMexyTok, copepXaLimin KOpeHb ypaBHEeHUs
log,(3x) +log,2 =log- 6

(—c0;—4)
(—1.5;0)

10;2.1]
(5, 7]

2 —
115. YkaxuTe NpoOMexyTOK, CoAepXaLLmii BCe KOpHM ypaBHeHus 108s(X" +5x) =1

[-6;2)
(-10;-6]
[1;6]
[0;5)

(@)

O

O

2y — 2
116. HaiignTe HauMeHbLWWIA KopeHb ypaBHeHus (10X —x7) = (12 — 4x + x°)
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-1
-6

o O O

117. HanguTe npousseneHne abcumcc Bcex o6LMNX ToUek rpacdhmkoB hyHKUMIA
f(x) =1g(x* —=3x), g(x)=1g(3x+7)

o -7
8
3
0

118. YkaxuTe npomexyTok, coaepxawmin Hynu dpyHkumun /() = 108;((4 —x) 2) —log; 2x
o [3;4]

o (-2;1]

* [2;3)

o [-4;-1)

119. HanpguTe npousseneHne abcumcc o6LWMNX TOUYEK rpacpuKoB byHKUMIA
f(x)=Mn(x*—2x+10)-, g(x)=In(20x — x* - 10)

e 10
11
12
14

ra { —
120. PewuTe ypaBHeHue 10, 549 = 2. Ecnu ypaBHeHne umeeT Gonee ogHoro
KOPHSI, B OTBETE YKaXUTE MEHbLUMIN U3 HUX.

e 12

121. HaitauTte KopeHb ypaBHeHus 1022(3x —7) —log, 5 = log, 21.
e 224
e 224

1
log , x:log318_—10g316+210g35
122. PewwuTe ypaBHeHue: 4
e 225

log, x=2log73+log,

6 —llog7 9
123. PewwuTe ypaBHeHue: 2

e 18
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124. Hangure x: 108:¥=0

e 1

125. Haiigure x: 10877 =1

e 7

2 -
126. PewwuTte ypaBHeHue logy 7 x° =3log 1

o -1:;1
o O
o 0,7

o 1

127. Ykaxute npoMexyToK, KOTOPOMY NPUHAANEXUT KOPEeHb YPaBHEHUSA:
4log;(x — 5) = log;16

o [-3;3)

o [3;6)

® [6;8)

o [8;12)

128. PewmwuTe ypaBHeHMe10g5 xtlogs 3=logs 12

° 4
129. PelwuTe ypaBHeHUe log; x+log; 6=log; 18
o 3

130. PewuTe HepaBeHcTBO 1082 X = |

_WHEE_F
0 2 x

O

131. Pewwute HepaBeHcTBo 10821 = —1
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(@)

(@)

134. PewwuTe HepaBeHcTBO 10€2% = ()

LA, L
o 0 1
W{{E{E{i%—h
0 -1
— AR
° 1
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O

135. Pewute HepaBeHcTBO 1023% = |

T
o 2
NI
° 3
L ALY g
O 2 3
L o
o 2 3

136. PewwwuTe HepaBeHcTBO 103% = |
o (_m; 2 (3: —I—D-caj

o (3; 4eo)
o) (—W; 2)
o (23]

137. PewwuTe HepaBeHcTBO 103% = |
o X<2uymx=3

o 2<Cx<3

o x=2

e Yt =3

138. Pewnte HepaBeHcTBO 1022 Y = |

0= x< >

O &
o Y =2
1
X>= =
o 2

o D=x=2

139. PewwuTe HepaBeHcTBO 102X = —1

{-J‘.'."\-\.rx{'\-\.;

O v
0 X =2
]
Ji_fE

o D==x<«2
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140. Pewute HepaBeHcTBO 10Z2 Y < |

S 0« x < E
o A= 2

S A E

o = x<2

141. PewwuTe HepaBeHcTBO 102X < —1

. 0« x < E
o X = 2

]
o Y72
0O <y 2
142. Pewnte HepaBeHcTBo 1083 < —1
o (3i+4ee)

(0;3)

()
(o)

143. PewwuTe HepaBeHcTBO 1023Y = |

o (3:i+400)
o (0;3)

jos
o

144. Pewwute HepaBeHcTBO 1083 % < |
o (3;4-‘}5]
° [U;SJ

()
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o

145. Pewute HepaBeHcTBO 10231 > —1
o) [:3;—‘3":']
10:3)

O
]
= +oo
(5+=)
]
(J:—)
o ( 3

146. PewuTte HepaBeHCTBO logy sx = 1
WA STl e
0 2 X
O
o 1Y/ Y17 P37 e s
1 X
o 2
— IR g
0 1 x
¢ 2
—_ R e
o 2 ¥

147. Pewmute HepasencTeo 10205 = —1

UL LI L Il e
0 2 x
o
g,
1 X
o 2
UL SRR LSRRI G e
0 1 x
o 2
MR e
° 2 ¥

148. PewunTe HepaBeHCTBO logy sx = —1

_WMMHHEE_F
0 2 x

I
%

It |
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IS I e

0 1 x
o 2
— RN e
o 2 2
149. Pewute HepaseHcTBo 1020.5% = 1

A A A

0 2 X
o
S 1)) 31712120197 472 17171
1 x
° 2
LRI S g
0 1 x
© 2
MM
o 2 x

150. PewwuTe HepaBeHcTBO 10€2 % = ()
o D=x=1

o O=x<1

o x=1

o x =1

151. PewmuTe HepaBeHCTBO 10€2 X =

o OD=x=<1

o D=x=1

152. PewuTe HepaBEHCTBO logysx =0

o D=x=<1
o D=x<1
o x>=1
o Xx=1

153. PewwuTte HepaBeHCTBO logysx >0

o D=x=1

o = x<1

x =1
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o xx=1

154. PewuTe HepaBeHCTBO logsx = 1

O<x< =

o 3
e r =5
1
X ==
o - 3

0O ” <X < 5

155. PewwuTe HepaBeHcTBO 1025 % < —1

1

O<x< =

° * 5
o Xx=5
1
X = =
o 5

o ﬂ =X = 5

156. PewwuTte HepaBeHcTBo 1025% < 1

. 0= x< 3

o X3
1

S J...-'*E

o D=<x<35

157. Haiigute obnacTb onpeaeneHns pyHKUMK: log  ,(2x + 4)

o x>-2

o x>2

X=5

O
X<5h
O

158. Hanpute obnactb onpeneneHns dyHKUMN: [0 (3 - 6x)

x<1/2
x>1/2
x>1/2
x<1/2

o O O
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159. PewwuTte HepaBeHCTBO logo, x >logo> 0,2

(- ©=;0.2)
(0,2;+22)

O

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

2
160. PelunTe HepaBeHCTBO loge x >loge x

(0;+00)
(1;+e)

(@)

(@)

(-e2;0)U(1;+02)

o (0;1)
161. Ykaxute HaumeHbLUee Lenoe pelieHne HepaBeHCTBa

loggs (x* —1)2logg, 8
o -3
162. Ykaxute KONMYECTBO HaTypanbHbIX YMCESl, KOTOPbIE ABMASIOTCA PeLeHNAMM
i
logqy xslogyy -
HepaBeHCTBa X

e 1

163. YkaxuTe KONUuYecTBO LeNbIX YNCeN, BXOASALWMX B 06nacTb onpeaeneHus

hyHKLMN y = loge (logoo(2x — x%)

e 0

164. PewuTte HepaBeHCTBO logys x >logyz 0,3

(- ==;0.3)
(0,3;+2)
o (0;1)
. (0,03

2
165. PewwuTe HepaBEHCTBO loge x* >logg x

168



(0;+°o)
(1;+2°)
(-22;0)u(1;+o)
(0;1)

@)

(@)

2 _
166. Ykaxute HamGonbliee Lenoe peweHne HepaBeHCTBa logoy (x* —1)zlogo, 8

e 1

167. Ykaxute KONMYECTBO LeNbIX YNCEN, BXOAAWMX B 0611acTb onpeaeneHus
dyHkumn Y = log; (logy7(2x - x%)

e 0
logs(0,25x +2) = —1
168. PewuTte HepaBeHCTBO: 3
(—oo; —5]
O
., (=8 —5]
[-5; +)
o (_8; +00)
y = logix*®
169. HanguTte MHOXeCTBO 3Ha4YeHMI bYHKUUN: 5
o (—o0; +oo)
o (—%;5)
o (5; +c0)
(25; +o0)
O
2
6 log,a=—.
170. HaihguTe 3HauYeHMe BblpaXeHUs log,, (ab J, ecnu b 7
o 22
7160 log, a = —.
171. HanguTe 3HaYeHMe BbIpaXeHUs log, (a'0") ecpm =" 7

o 14
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|

67,3 logpa=—.
172. HaitguTte 3HaYeHMe BbIpaXeHUs log,, (a”b ) ecrmn ’ 17
e 23
3
553 log,a=—.
173. HaihnguTe 3HauyeHue BbipaXKeHUs log,(a”b J, ecnm ’ 17
e 27
1
3325 logpa=—.
174. HanpguTe 3HaueHue BbipaXeHUs log,(a”b ) ecnn ’ 18
e 39
5
5 log . (a°h°) log,a=—.
175. HaihnguTe 3HauyeHue BblpaxeHus ' =a !, ecnun I
e 17
1
o2 log,a=—.
176. HaitouTte 3HaYeHMe BbipaXKeHUSs log,, (ab ) ecrm b

e 17

177. HanpguTe norapudpm no ocHoBaHuIO 4 uncna 64

178. HanguTe norapudpm no ocHoBaHuIo 5 uncna 625

179. Haitgute cymmy 109122 M 1091272

180. Yemy paBHa pa3HOCTb logs75 u logs3 ,

logs8 wlogs2,

181. Yemy paBHO yacTHOe

182. Yemy paewo uactHoe 109427 1 10943

_2l0gs25
183. Bbiuucnure: 52-2leas2

e 0,04
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log 3—5+Iog KAl
184. YnpocTtuTe BblpaxeHue: 3 57

e 3

2,7 —
185. Haiigute 3HaueHue Boipaxenus: (09a D', ecnu log,a = 14

o 49

log,240 log,15

3 + log, 64
186. HaiaouTte 3HavyeHue BblpaxeHus 093752  logeo2

o -2

187. Haitaute cymmy kopHeii ypasHeHus [0902% = 10952 + logs0,2

e 25

logg135 _ lag;4058
188. HaipguTe 3HaueHMe BblpaXeHus lcg1s3  logs3

+ loge 27
e 45

189. Yemy paBHa pa3HOCTb logs75 u logs25,

e 1

logoa16 1 2Iogo_410'?

190. Yemy paBHa pasHOCTb

o 2

m
08> —,ecnu log, m=7; log, n=5
191. Hanpgute 52 n & 82

e 2

m
192. Hangure log; an” €™ log; m=3;log; n=7

e 6

193. Hawgure 3 logs(vVb )*,ecnu logsb=-3

° 2
2 log, d?, ecnu log, d=-7
194. Hangure 14 '

e -3

log, 6 nlog 516

195. Bbluncnute npoussepeHune
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1 1
(5 logg 8— logﬁg)
196. YnpoctuTte BhIpaxeHue

e 14

logz 135 nlogs 5

197. HanguTe pasHocTb

e 3

198. Haitgute pasvoctb 10803 9mn2l0gg3 10

e 2

199. Buiumcnute 1082(m 1), ecnun log, m=9;log, n =5
o 14

logs —, ecnn logs; m =13; logz n =7
200. Bbluucnure 9n
e 4

201. Bbluucnure é logs(Vb )°, ecnu logs b= -2
e -172

3 1

202. Bbluncnute Zlﬂgg(m) 3,ecrm logg m=4
e 1

1

2log 5
203. Bbluucnure 25 lowst

e 31

1

1+0,5logq 14
Z

204. Bbluucnute

e 35

log, 192 ulog, 3

205. Hangute pasHocTb

® 6

206. HaitguTe pasHocTb logo4 64 u3logy, 10
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log, =, ecrn log, m=7;log, n =4
207. Hangwmrte 82 n 82 82 :
e 3
log, E, ecrm log, m =3; log, n =7
208. Hawngure 8n
o -7
7
7 1o b,ecrmlog,b=5
209. Bbluucnure B4 \/_ Ba
e 5
o i)‘)'z | et
210. Bommcnure s oF (m yecnni0ge I3
e -1
log:110 u lglé
211. HawmguTte npousBegeHue z

e 4

1-0,5log=s 11
212. YNPOCTUTE BblpaxeHue 25 g5

o 2,5
22
o 11
5
. ‘11
o -2

10g0’3 27w 310g0’3 10

213. HamaguTte pasHoCTb

e 3

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

e 21
log; —, ecnn logz m =5; log3 n =7

215. Hanpure 27n

e 5
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2

1 9
216. Hamgurte 27 logs (;) ,ecnu loge n=-3

e 2

217. Hangute 0;0410811 (ts); ecnu 10g11 t=-5

o -1

1
2> log7 9-log; 6
218. YnpocTtuTe BblpaxeHue: (7%)z

o 49

(@)

1
==

=

1-0,51og; 14
219. YnpocTtuTe BblpaxeHue 49

e 35

210823 + log, 2 -log, 14
220. YnpocTtuTe BbipaXeHue &7 &7

e 7

221. YpaBHeHue, copgepxaliee NepeMeHHyY0 noa 3Hakom rorapudma, HasbiBaeTcs

YpaBHEHUeMm.

® jorapudMmnYecKmnM
222. YT0 13 3TOro BepHO?

3 < logy25 < 4

o O

1 < logg25 < 2
2 < logy25 < 3

4 < log; 25 <

N
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223 R iIRAaniuaTra NnuuAv LAY LA FATANAR |‘onﬁn'§)KeH rpa¢MK (pyHKuMM .‘ = 1()g 3 X.

224. BuiGepuTe pUCYHOK, Ha KOTOPOM M306paxeH rpacduk dyHkumumn - — log, , x.

A W DN -
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y=log,.x.

228 RuLIRanuTa pra rpniicToa dhvaviiay -
1. OyHKUMA HE UMEeeT TOYEK IKCTPeMyMa

(—0; +)
DYHKUMA BO3PACTAET HA NPOMENYTKE

2
3. DyHKUMA ONpeaeneHa Ha BCen YUCNOBOW OCK
4

MeomecTso 3Havenuit dyHkumy (0 F97)
5. ®DyHKUMA BO3PACTAET Ha NPOMENYTKE (0; +o0)
6. DYHKUMA MMEET TOUKK IKCTPEMyMa
7. MHOMeCTBO 3HaYeHmit GyHKUMM (~o; +0)
(~o0; 40)

8. ODyHKuKA yObIBALT Ha NpOMEXYTKE

3.333%|1
O [-33.333%
o [-33.333Y
o [-33.333Y

(
i

NJ

3.333%
o [-33.333Y

[ ]
o~
2 NS | [
O N

® 33.3339
-33.333%}

O
!
0

)

226. BuiGepute BCe CBOMCTBA (PYHKUUM - = log°-63 i

1. ®yrruma yObIBIET Ha NPOMEIYTKE (0; +0)

DYHKUMA HE UMEET TOHEK IKCTPeMYMa

- —~00; 400
3. MHOMecTso 3Ha4YeHnin GyHKuUK { )

4. MHOMEecTs0 3HaYeHUN DYHKLUK (0; +0)
5. @DyHKUMA ONpeaeneHa Ha BCeil YUCNOBOW OCH

6. PYHKUWMA BOIPACTIET HA NPOMEMYTHE (0; +)

(—®; +»)

7. ®yHKumAa yObiBaeT Ha NPOMEKYTKe
8. ®DYHKUMA MUMEET TOMKM 3KCTPEMYMa

3.333%|1

[ ]
I

® 33.333%

3.333%3
-33.333%
-33.333%
-33.33
-33.3339

o O O O O [}
0 NJ

&
90
w
W
«L «L
| [8] [
@) O

[ 5 [ 6
227. CpaBHute uncna 90247 M 100024
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logo 245 > logp246

I0§0,245 < Eogolzq_‘ﬁ
l0go245= logp246

228. CpaBHuTe uncna logs47.1 1 l0gz45.6

Y IOgEA. 71 > Eogglq_ 5.6

IOQE.A_ 7.1 < Iogglq_ 5.6

Iogglgl, 71 = 50‘93.4 56

log; 4,0.1 u log, ,0.6
229. CpasHuTe uucna

5051.40.1 > Iogl.40'6

IOngLO.]_ < £0g1.40'6
Iogll40.1 = 5031.4{).6

L 0.4 u l 0.2
230. CpaBHuTe uncna =906~ 1 10006

Eogolﬁﬂ.ﬁl = IOgOGOE

Iogolﬁﬂ.‘l < 1090.60-2
logpe0.4 = logpe0.2

log, <0.26
231. CpasHuTe c Hynem

5 log; 026 = 0

log;0.26 > 0
e [0g1:026< 0

232. CpaBHuTe C Hynem log;59.1

log;59.1< 0
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o l0g1591> 0

logi<9.1= 0
I 4.2

233. CpaBHute c Hynem 905

logecs4.2= 0

logy<42< 0

logp=42> 0
o
234. logo50.31

CpaBHuUTe C Hynem

loge:031 = 0
logy=031< 0

(@)

o [0905031= 0

235. Kakogo 3Hauenne 10810 36', ecnm log;p2=10,3 log)p3 =0,48

o 0,78

1,56
1,78
0,56

(@)

O

logz x + loggy =3
{Ingu_x+lng]y =3 Yo
236. Myctb (*0: %) . pelwenne cuctemsl Hantu oTHOLWEeHue *0
e 27

o 2D
237. Hanaute HanmeHblUee Lenoe peleHne HepaBeHCTBa log,2 <5

e 2

S
logs (5 — 75) >0

o

238. Hanaute HaumeHbLUee Lenoe pelleHne HepaBeHCTBa

® 6

239. HaiiguTe HauMeHbLLee Lenoe pelueHme HepaBeHcTea (2% (32 —2) < —4

e 7
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240 ual\; MIATA LIAIARAALIL 11IAN l‘enoe pemeHMe HepaBeHcTBa
logl (3z —4) < log! (z + 2)

e 3

241. YctaHOBUTe COOTBETCTBUE MeXAY HEPaBEHCTBaMM M UX PeLLeHNSIMM

log: z > 1 A. (0:02)
¥ B .
2.

log: x - 1 (S; +00)
3 5 B.

lug} z<1 (0,2; +00)
4. . I

b
2

A
3

B
4

r

242. Hangute HanMmeHbLLee Lernoe X, MPU KOTOPOM BbIMOMHAETCA HepaBeHCTBO
log: = > log! 4z.
1 1

e 1

243. Hangute HanmeHbLUee Lernoe X, MPU KOTOPOM BbIMONHAETCA HepaBeHCTBO
lug:{ ( 16 — 1.21) < lug:z 4.

e 1

244. Hangute HanMmeHbLUee Lernoe X, MPU KOTOPOM BbIMONHAETCA HepaBeHCTBO
logy (z —1) = 1+ log, 2.
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245 uﬁ\l’"nl\; ’k\’ull'l 11414 MAATANDIL TA D ﬁnﬂ'nﬁ'ﬁ'l‘;“e ee °6nach onpeneneHMﬂ
(=T7; +00)

Yy ln;.'.,1 (7—=x)

1.
. l 2 (=00 0) U (0; +00)
/ Ogg L~
2. . 3
y = log. z* (0: +00)
3. " o9 B. .\
y = logg (z +7)
4. ¢ I (—o0i7)
1
r
2
b
3
B
4
A

4.3.4. OcHOBbI TPUTOHOMETPUU. TpPUroOHOMETpHUUYECKHE

GyHKuuu.
o 1
CosSQl = —
1. Hangure (€ ¥ ecnn V10 y o € (1,51 2m),
e 3
o 10
CoOS Ol — —— )
2. Haigute 2% ecnu V116 y & € (0;0,57),
o 04
1
COS 0 = —— ) -
3. Haugurte 2 X. ecnin 17w 2707 < o << 3607,
° 4
1 it
CoOsSOl = — s (—:2m)
4. Hangure 2 ecnn v 10 n 2 .
e 3
o 2
COSQl = —
5. Hangute 2 ecnu Vipae (1,5m2)
® -0,5
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COS O = 2
6. Haitgure L& &, ecnn 13y e (1,5m2n)
e -15
e -15
3
COS O = ———
7. Hangute 1€ &, ecnn V3dy o< (0,5mm),
e -0,6
e -0.6
Cos @ = 2
8. Haigure '2C ecnu V29 g o € (1,5m;2m),
o 04
e -04
Cos o — b
9. Hangurte £ ¥ ecnn V2o e (0,5mm),
e -25
e -25
Cos 0 = 2
10. Hawngure 2% ecnn | V34 y a e (0:0,57),
e (0,6
® (0.6
COS O = 10
11. Haigure 8¢ ecnn V104y « € (1,5m:27),
e 02
e -0.2
COs O = 10
12. Hanmpgure [, ecnu ‘ V109 y « € (0;0,57),
e (0,3
e 0.3
cos o = 10
13. Hangute 1€, ecrm V109 y « € (1,57:27),

181



14.

19.

20.

21.

Hanpurte
2,5
2.5

Hanpute
0,6
0.6

Hanpurte
0,2
0.2

Hanpurte
-0,4
-0.4

Hangute
-0,4
-0.4

Hangute

5

Hangute

1

Hangurte

-0,1

2
COSOl = ———
g ¢ ecnn V29 n & € (0:0,57)
5
COSOL = ——
2 & ecnn V3dy o< (ml,5m)
10
COS Ol = — ——— )
g & ecnn V104 y a € (m:1,5m),
10
COSOf = ———
g2 ecnn Viley o € (0,51 m),
2
COSOE = ———
[ ecnn V29 s (ml,57)
1
COSOE = ———
[ ecnn V2o o s (ml,57)
" 1
coSff = ———
(g ecnn Vay o e (0,5m;m),
10
COSO = ———
g ecnin VI0ly o (0,5m )
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1

22.Hangute 2 & ecnn e _ﬁ woe(l,5m2rn).
e -05
e -0.5
SIn G = 9_ _
23.Hagute & ecnn V181 y & € (0:0,57),
® 09
e 0.9
sing = L

24.HanguTe 20 ecnu l V26 1y 907 < o < 180
e -0,2
e -0.2

sing = L
25. Hawngure (2 O, ecrin V17w o (0,51, 7).,
e -0,25
e -0.25

§IN 0 = i
26. Haumagute (2 ecnu ) V6ly &€ (0:0,57),
e 172
e 172

Shil —i
27. Haingute 12X, ecnn L Van o e (1,5m2m)
° 2

singt = — 3
28. Hangute £ ecnn l V109 a € (1,5m:27)
e -0,3
e -0.3

sino = i )
29. Hangure 2 ecnu 89y o < (0:0,5m),
e 16
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30.

31.

32.

33.

34.

36.

38.

1.6

1

Hanpurte

Hanpurte

-1,25

-1.25

-5

Hangure

Hangure

0,25

0.25

Hanpure

_115

-1.5

Hanpure

_116

-1.6

5

Hangute

Hangure

Hanaure

g ecnu

L2 ecnm

2 ecnm

L2 ¢ ecnn

[Z U ecnu

2 ecnn

2 ecnu

2T ecnn

2 ecnn

_ 3
SNl = ———=

VAl y o€ (1,5m:2m)
SING = )
T A e e (0,51 7),
sin o ]
S = ———

v/ﬁu o< (ml,5m),
sing = ’
s = V13 € (1,5m:27),
1 m 8
SN = — —=
it V80y & € (1,5m:2m),
1 o= 7
SN G = v,m = (U,SJ‘I;J‘IJ.
SN = ———=

\/%M o e (1,5m;2x),
. 1
s =

Vsn e (0,5mm),
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39. Hawnaute (£ ecnu

e 1

40. HanauTe cos o, ecnu
e (0,28
e (.28

41.Hangute COS X, ecrin

e -0,2

e -0.2

42.Hangute CO5 X, ecrin
e -0,75

e -0.75

43.Hangute CO5 XX, ecrin
e -0,6
e -0.6

44 . Hangute €05, ecnn
e (0,2
e (.2

45.Hangute COSX. ecnin
e 09
e (0.9

SINQ =

, 24 k¥
sinfGf = —— e | —27

2-1;’%
sSing = —— u )
s = |—:
)y (2
. V7 -
singt = — -
= |—: T
4 7] (2 )

sinoe =0,8,, 90° < a < 180°.

=N

24/

5N = — i i
3 MG{:E{QO

zl

v
1

Sing =

=

n0" < a < 90",

46.Hangute 3COS T, ecnmn 3 ] 27

e 1

4
Vadly o € (0,57, 7),
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47. HanguTte cos, ecnu

48. Hangute cos c, ecnu
e (0,3
e 0.3

49. Hangute cos X, ecnu
e 2,1
e 2.1

50. Hamawure cos cx, ecnm
e -0,2
e -0.2

51. Hawngurte cos o, ecnu
e (0,5
e (0.5

52. Hawngurte cos o, ecnu

e (09
e 09

53. Hawnmpgure cos cx, ecnu
e -0,25
e -0.25

54. Hanaurte cos o, ecnu

311

SN = —
10 e (l,572x)
. VOl
sind =
10, o€ (0:0,57)
. V51
smol = ——
10, o e (1,5m:2m),
_ 2v/6
snmol = ——
5 yaes(ml,sx)
ﬂina——i‘—
l 2 jae(l,5m2n)
. V19
sing =
100 o € (0:0,57)
V15
smol = ———
4 poe(ml,5n)
. V19
singt = —

10, ae (1,57:2x)
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e (0.9
Smo = ——— -
55. Hamgure cos &, ecnu 4 yoaec(ml, 5,
e -0,75
e -0.75
. V3
s = — B
56. Hawmaute cos @, ecnu 2 wyoe(0,5mm),
e -0,5
e -0.5
. V51
sSiIng = —— )
57. Hanawurte cos o, ecnu 10 ,aes (0,51 )
e -0,7
e -0.7
. V19
smo = —— ~
58. Hamawure cos o, ecnu 10 pas(0,5mm)
e -09
e -09
. V15
sing = —— )
59. Hanmawure cos o, ecnu 4 poc(05mm)
e -0.25
e -0,25
Y&
. COs 0L = 1— - B
60.Hangute SN, ecnu n o< (0:0,5mT),
e 0,7
e 0.7
24/6
. COsx = _T o . o]
61.Hanpute SINX, ecnin D, 907 < x < 1807
e (0,2
e (0.2
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62.HanguTe sinx, ecnmn cosx = —0.8 y 00" < x < 180",
® (0,6
® 0.6
63.Haitgute cosx, ecnm sinx = —0,6 » 2707 < x <2 360",
e (0,8
e (0.8
64.HaiiguTte Sinx, ecnn cosx = —0,6 n 1807 < x < 270",
e -0,8
e -0.8
7 k¥

, CosSO=—o7 OE | T —

65.Hanaute sin, ecnu 25n = ],

® -0,96
® -0.96

V15
CosO = —

66.HaiiauTe 3HavYeHne BblpaxeHus SINC, ecnn 4,907 < o < 180°.

® (0,25
e (.25

15
, COSO = ——— ) i
67.Hangute SN . ecnn 4y 180° < o < 2707,

® -0,25
e -0.5

68.Hangute 51N &, ecnm 4 , 0 <o <90,
e (0,75

e 0.75

V9l
cos o =

69. HanguTte Sinc, ecnu 10 yae(0:0,57),

e 0,3
e 0.3

188



. COSOL = ——— i
70. Hangurte SN, ecnn 10y o= (0,5m:7),
e 0,3
e 0.3
V5]
. COSO = ——— )
71. Haipgure SIN G ecnn 10 yae(ml,5x)
e -0,7
e -0.7
V7
. CosQ = — R
72. Hangute SINT, ecnn 4 y o< (0:0,57),
® 0,75
e (.75
V3
. coscl = —T B
73. Hairgure SinQ, ecnin 2 wae(ml,5m),
e -05
e -0.5
15
. CosSO = ——— )
74. Hangute SN, ecnn 4 poe(ml, 5
® -0,25
e -0.25
V21
. COSO = ———— )
75. Hangute SN, ecnn 3 yoae(ml,sSn)
o 04
o -04
311
. Cos O =
76. Hainpgurte SINC ecnn 10y ae(l,5727)
e 01
e -0.1
V5]
. COS O = ——— )
77. Hanpgute SIN, ecnu 10 yae(0,5mm)

VoT




"-.#?
78. Hamgurte SN, ecnn 4 yoae(0,5mm)
e 0,75

e 0.75

»y

V-

. Cos Ol = — T
79. Hangure SN, ecnn 2 yoae(0:0,5m)
e (0,5

e 05

80. Haitgute SN, ecnn D pae(0,5mm)

e 0,2
e 0.2

. coso = ) )
81. Hamaure SN, ecnn D oy (0:0,57)

o 04
e 04

82. Hamaure Sind, ecnu n &€ (00,57,
e (0,25

e (.25

83. Hangute 24¢0s2c, ecnun sina = —{. 2,

e 22,08

e 22.08

84. Haingute — 20cos2a, ecnmn sin = —0, 8.

® 5,6

e 56

85. Hawmgure 7¢0s2 ecnn SNt = —0.2.

® 6,44
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o 6.44

86. Hampgute — 20520, ecnu sinet = 1.

e 2

87. Hawmgurte — 16cos2a ecnmn sina = —0.4.

e -10,88

e -10.88

88. Hawmgure 14cos2a, ecnu sinax =0.5.

o 7

89. Hamgure 22cos2a, ecnm Sin @ = —0, 8.
® -6,16

® -6.16

90. Haitgute — 5¢0s2c, ecnmn sina = 0.7.

e -0,1

e -0.1

91. Hawmgure — 14cos2a ecnmn sSina = —0,2.
o -12,88

e -12.88

92. Hamgute — 12cos2a, ecnn sine = ().

e -12

93. Hawmgurte — 19cos2a ecnm Sina = —0,7.

e -0,38
e -0.38
94. Haigute — 9c0s2a, ecnun sina =0, 3.
e -7,38
e -7.38
95. Hamgurte — 8cos2a, ecnm Sina = 0.4
o -544
o -544

96. Hamgurte — 18cos2a ecnm Sina = —0,06.
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e -504

e -504

97. Haiigute 15¢c0s2a ecnmn sina = ().0.
o 42

e 472

98. Hawgure 16cos2a, ecnn sina = 0,7.
e (0,32

e (.32

99. Hawmgure | 1cos2a, ecnu sina =10, 2.
e 10,12

e 10.12

100. Haitgute — 15c0s2a, ecnn sina = —0,3.
e -12,3

e 123

101. Hangurte 10cos2a, ecan sina = 0. 1.
e O8

e O8

102. Haitgute — 0c0s2, ecnn sin & = 0,6.
e -1,68

e -1.68

103. Hangute — 22cos2a, ecnm sine = —1.

e 22

104. Haumgute 21cos Z{x’ ecnu Sin = —0.9.

o -13,02
e -13.02

08 1
105. Haitaute 30cos 20, ecnu cosa =<
e 276
e 276
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1

106. Hawngute 25c0s20, ecnmn cosa = 7.
e -23
1

107. Haiante 3¢0520, ecrm “=3
® -15
® -15

3
108. Hawngute 55¢0s2¢, ecnm cosa =g
® -154
* -154

1
109. Hangure 49cos2a, ecnmn cosol = =
° -47

1
110. Haigute 12¢0s20, ecnn COs O = T
e -10,5
® -10.5
111. Hairgute 05c082, ecnu cOs Q= .
o 1872
° 182

1
112. Haiigure 27¢0s20, ecnum COs 0 = .
° -21

2
113. Haingute 40cos2c ecnm cosa =g
o 272
o -27.2

1
114. Hangure 18c0s2a, ecnn Cos O = 3
° -17
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1] Lh

115. Haigute 98c0s2a; ecnn cos o =
° 2
1
116. Haigure 5c0520, ecnmn cosa = —.
e -7
5
117. Haigute 9c0s 2, ecnu Cos O = 3
® 3,5
e 35
5
118. Hangute 147cos2a, ecnn Cos O = 5
e 3
1
119. Haitgute 0cos2a ecnn Cos O = 5
e 3
6
120. Haitgute 49c0s2¢, ecnn COSQ = =
e 23
121. Haigute O0cos2a, ecnu cosa= .
o 16,8
e 16.8
122. Haitgute 70cos2a ecnn Cos g = 3
o 19,6
® 196
6
123. Haigute 98¢0s20, ecnn cosa = .
° 46
sino = — 3
124. Hanpgute 3HaueHme BobipaxeHus S — 0COS> o ecrm .
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(@)

125. Hanpgute 3HaueHUe BbIpaXKeHUs

(@)

126. HaiiguTte 3HaveHue BbipaxeHus 8 —l4cos?o, ecnm SO =-—

127. HaihguTe 3HauYeHue BbipaXeHUs

—
|98}

wglm

N
\O

I v le vl

a s

152

\llm |

2 .2 2
o —Sm o, ecnn Cos o=

3

()}

9sina— 4, ecnm COSOL=—"".
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128. HaiguTe 3HauyeHue BbipaXeHUs

_2
O 6
e 0
o -4
31
o —
9

129. HanpguTe 3HaueHUe BbIpaXKEHUS

130. HaiguTe 3HauYeHue BbIpaXeHUs

[—
[—

N G

o 16

131. HainguTe 3HauyeHue BbIpaXeHUs

3
o 2
3
o 2
23
o 12
25
o 12

. 2
sin?o—5cos? o, ecnu S Q=

) 2
- , ecnu
4sin? o, —12cos? o s o=

5sin’a —1, ecnu COSO‘:Z-

5-3cos’a, ecnu SMA=-—

6

o N %

3

8
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132. HaiguTe 3HauYeHue BbipaXeHuUs

O

o

L L W N
o4

W =

133. HaiguTe 3HauyeHue BbIpaXeHUs

16
11
188
121
26
11

11

134. Hanpgute 3HaueHUe BbIpaXKeHUs

135. Hangure 3HaueHue BbIpaxKeHUs

16
7
172

49

5sin*o —3 cos? a,

1

2,4
ecnn COs o= ~.

2cos? o —4sin’a, ecnu S O="".

5cos?a —1, ecnu

2cos? o —4sin’ o,

3
2
11
- 1
sino=
4
2= 2
ecnm COs”a= <.
7
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(@)

138. Hanpgure 3HaueHue BbIpaxKeHUs

O O
ul —
Nl*—* \OR (O]

139. HanpguTe 3HaueHUe BbIpaKeHUs
_17
o 3

13
o 3

- 3
sina= <.

7 —5cos’o, ecnu 5

2sin’ o+ 4, ecnm COSO‘:_;-

i 2 2 in2 =2
7sin“ o —cos” o, ecnu S 0= ".
4

.2
sin“ a=

4sin? o — 2
S o —5cos oc, ecnm

2

3.
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1
-2

140. HainguTe 3HauYeHue BbIpaXeHUs 4-3cos’o, ecnm sino= %
14
o 5
88
o 25
11
o 5
37
e 25
141. HainguTe 3HauYeHUe BbIpaxeHUs 3-2cos2a, ecnn Sio=-=
17
e 9
1
o 9
7
o 3
11
o 3
2 1
142. Buiuucnute cos’a—3sin’a, ecnu C0S 0= .
17
o 7
2
o 7
143
o 49
3
o 7
sinZ o= ;.
143. HaihguTe 3HauYeHue BbipaXeHUs 6cos? o —4sin? o, ecnu 7
22
o 7
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8
7

[\

4

N\

7
48

o 9

o . 7 3
144. HaitguTe sina,ecnucos=—_"_un<a <>
25 2

_2
25
24
i -
25

24
o 25

_ 18
25

(@)

145. Hanpgure tga, ecnu sina = — 5

3 5
U <ca<2
13 2 2

5
o 312

146. WU3BecTHO, YTO cosa — sina = 1,2. Hanaute (cosa + sina)? — 5sina - cosa.

® 1,66
o 16,6
o 0,166

147. Bbluucnure sin(a + B), eciu cosa = %,sinﬁ =—%,0°<a<90°,180° < <

2700,

1

O - =

5
_8
65
1
5
)
65

. 4 o
148. W3BecTHO, uTO sina = _. HanauTe cos2a
5

o 1

e 0,28
o 2,28
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o 0,36

o . 3
149. HainguTe 3HaueHue BbipaxeHuss 2 — 5cosa, €CNU U3BECTHO, YTO sina = " 0<

T
a<
2

-2
6
2

O O O O

-4

o , V5
150. HainguTe 3HaueHue BbIpaxeHuss 5 — 3cosa, €CNU U3BECTHO, UYTO sina = - n

r<a<m
2

51. Bbluncnure V8sin(w + a) -cos(m+a) npua =
8

e 2
-2
0,5
-0,5
4

= O O O O

o . 4
52. HainguTe 3HayeHue BbipaxeHus 5cosa — 3, €CNKN U3BECTHO, YTO sina = _ U™ <
5 2

a<Tm

-6
6
3
0

o O O O O

-4

153. Bbluucnute V3cos (" —a) - cos(t —a) npn a =
2 6
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. , V5
154. Hanpgute 3HaueHue BbipaxeHns 3cosa — 2, €CNN U3BECTHO, YTO sina = N 7T <

O O O O

a<Tm

-4

0,5

155. PewwuTe ypaBHeHMe 2cosx = ve

2

-+ mmnez
4

+mmne”z

+5+2mn,n ez

156. Pewwute ypaBHeHue sin (— ’2_‘) +1=0

o

(@)

157. Pewwute ypaBHeHune 2cos (" —x) —VZ =0
2

(@)

o

(@)

158. Pewmute ypaBHeHue cos (-) = -
2 2

(@)

2

-+ 2mmnez
3

(—1)”%+ 2nn,n € Z
%+ 2rn,n € Z

i%+ 2mn,n € Z
(—1)"nz+ mm,n € Z

1

iz_ﬂ+ 4tn,n € Z
3

i%+ 2mn,n € Z

e+ 4mn,n € Z
3

2
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o) i%+2nn,neZ

o -+ mmnez
6

159. PewwuTe ypaBHeHue 1 + sin(m—x) =0

e _‘+2mnneZz
2

o L+2mnnez
2

o) i%+2nn,nEZ

T+ mnn€”Z
2

o T . m
160. HaitauTe peleHune ypaBHeHus 4cos_ sin (L — x) = —/3
3 2
o) i% +mn,nezZ
L] is_n+ 2nn,n € Z
6

5
o i_n+ nm,n €’z
6

o I=4+2mn,n€’Z
6
o) i% +2nmn,neZ
161. Mpu Kaknx 3HaYEHUAX x 3HaYeHue yHKUMK f(x) = 8sin’ cos” — 2/2 paBHO 0?
3 3

o i3_n+ 3nrn,n€’Z
8

o (—1)T4 g
8

EZ

2

n,nEZ
3

21

o (- +
6

o (=Dr S m,n € Z
4

162. PewwuTe ypaBHeHue 2C0s (;) =1

2
° i_ﬂ+ dmtn,n € Z
3

2
o i_n+ nmn,n € Z
3

o Yr+4mn,n e’z
3

o -+ mmnez
3

o) i%+2nn,neZ

163. PewwuTte ypaBHeHue cos (37" +x)—-1=0
0 %+ nmn,n € Z

® g—k 2nn,n € Z

o i%+7m,n €Z

o (—1)n’;+ 2mn,n € Z

203



164. HaiiguTe pelieHuns ypasHeHus 4sin” sin C" + x) + VZ =0
6 2
o mnez
4
0 i% +mnne’z

o m4+2nmn,n€’Z
4

° ii+2nn,nEZ

o (—1)";+ mm,n € Z

165. Mpu Kakux 3HaYEHUAX X 3HauYeHue DYHKUMK f(x) = 4sin’ cos” — /2 paBHo 0?
4 4

o (—1)"%+ mm,n € Z

o -+ mmnez
2

o (—1)"%+ 2mn,n € Z

o) i%+2nn,nEZ

166. PewwuTe ypaBHeHue 4sin () = 2V/Z
2

o =+

o =+

o (—1)"2+ 2mn,n € Z

o -+ mmnez
4

167. Pewwute ypaBHeHne Zcos (" +x) +VZ =10
2

o) i%+2nn,n €Z

® +2mn,n € Z

N R

e —%+27m,nEZ

o Z+mnnez
2

168. HainguTe pewenus ypaBHeHus 4cos” sin (" — 2x) + /3 =0
3 2

o Z+mnneZ
12

169. Pewwute ypaBHeHue 2sin2x —1 =0
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o il+ 2mn,n € Z
12

o Z+mnnez
12

o (—Dr “+mmnez
12

o (—1)"+™ nez
12 2

170. Pewute ypaBHeHue 2sin (" +x) +vV2Z =0
2

o) i%+nn,nEZ

o M+ 2mn,n€Z
4

L] i3_n+ 2nn,n € Z
4

o -+ mmnez
4

o "+™ nez
4 2

171. Hangute pelweHus ypaBHeHus 2tg " cos (x + ) = /3
4 3

° iﬂ6 —53+27'm,nEZ

o i% —%+2nn,n€Z
A

o i—6 3+1m,n€Z

o i% +%+7m,nEZ

172. Pewwute ypaBHeHMe sin(—4x) = vz
2

o (1) +™nez

16 4
@) il+ﬁ,n€2
16 4

o "+™ nez
6 2

o) i%+7m,neZ

o (-~ 4+™ nez
16 4

1
173. Pewwute ypaBHenue sin(T —X) — ~=0
0O §+ nm,n e Z

0) E+ﬁ,nEZ
6 2

o) i%+nn,neZ

° (—1)”%+ m,n € Z

s
174. Hangute BCce pelieHUs ypaBHeHUs: sin?X + cos (E —x)=1- cos?x
O 2nnne€Z

® mnne’z
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o mnez
2
o i%+nn,neZ
175. HaitguTe pelenus ypaBHeHus 3ctg sin(x +5) — V3 =0
3 3
o Z4+2nmmneZ
3
L] f+27m,nEZ
6
o L4+mnnez
6

o) i%+2nn,nEZ

176. Pewwute ypaBHeHue Si"; —% =0

e (—1) G 4mn,n € Z
3

iz_n+ 2nn,n € Z
3

O

o (=Dr oy m,n € Z
3

2
o -t 2nn,n € Z
3

177. Pewwute ypaBHeHue v3cos (" —x)—1,5=0
2
o (D" 4+ mnnez
3
0O §+ nm,n e’z

o} i%+nn,neZ

o (- +mnnez
3

. T
178. HanpguTe BCe pelweHUs ypaBHeHUsA: cos?X + sin (E +x) +sin2x =1

O mnnez

o ™mnez
o) i%+nn,neZ

e "4 nm,n € Z
2
179. HaitguTe pelueHus ypaBHeHus 3tg_ cos (x + ) — V3 =10
6 3

O *T—-+4+2mnnez

ol

° _§+2nn,neZ

o +X42mnnez

o =

3
T
—6+7m,nEZ

180. PewwuTte ypaBHeHue _J8sin2x+2 =0

o) E+E,nEZ
8 2
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o (—1)"+™ nez
8 2

o -+ mmnez
8

o) i% +mn,n € Z
181. PelwmTe ypaBHeHue cos(—2x) = -
2

° i§+2nn,nEZ

o if6+7m,nEZ

o +%+7m,nEZ

o i%+27m,n €z

182. Hanpgure peweHuns ypaBHeHus: sin25x + cos(m — x) = 1 — cos?5x

O mnnez

® f+1m,n€Z
2

o L+2mmnez
2

m mn
O i3+7,n€Z

s

183. PewwuTe ypaBHeHue 2sin (x — f) cos

0 i%+nn,neZ

s
o} (_1)nz+%+2nn,n€2
° (_1)71%L +%+nn,neZ

o) i%+%+nn,n€2

184. Pewwute ypaBHeHue sin(—2x) — =0
2

o) i%+2nn,nEZ
o (D" 4+ mnnez
8

o -+ mmnez
8

o (-1 "4+™ nez
8 2

185. Pewwute ypaBHeHue 2sin (" —x) —VZ =0
2

3
o i_ﬂ+ nmn,n €’z
4

e +E+2mnnez
— 4

o i3_n+ 2mm,n € Z
4

o -+ mnnez
4

186. Hamgure peweHus ypaBHeHus: 2cos(mx — ) = V2
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o =

o 3+nnez
4

187. HainguTe pelueHUs ypaBHeHUs: 2€0S ({2 -7 COS% =1

° Z+47m,nEZ
2

o Z4+mnnez
2

o L+2mmnez
4

o mnez
2

188. PewwuTe ypaBHeHMe cosx = _z

2

o t-+mnnez

sla alld

O T-+2mnnez

[ ]
H
4>|;|-1>|§

+2mn,n €7

3

o *T—+mneZz

189. Pewwute ypaBHeHue 2sin3x—1=10
o) i% +2nn,n € Z

@) ii+z,nEZ
18 3

o -+ mmnez
6

o (1" +™ nez
18 3

190. Hangute peweHuns ypaBHeHus: 2sin(mx —m) +1 =0

O nnez

° (—1)”1_+ nnez
6

o) é+n,n€Z

o i%-kn,neZ

3

191. Hanpgute peweHuns ypaBHeHus: 2sin (2x — E) sin_ =1

6
3T
® __+tmnne€e”z
8
3T
o T—_+mnnez
4
o 33=+2nmn,n€Z
2

o *E+mnneZ
2
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192. YkaxuTte abcumuccbl TOYeK nepecevyeHUs rpachmkoB pyHKLMN
f(x) = 2tg?x + sin?x, g(x) =1+ tg?*x — cos?x

O 4mnne€eZ
® mmne’z

o ™mMneZz
2

@) \/27Tn,n eEZ

193. YkaxuTte abcumccbl Touek nepeceyeHus rpacpukoB PyHKLUN f(x) =
ctg —tg?x + 1, gx)=2-
ctg?x
o) i% +mnn€zZ
O —% +mmne’z
@) —% +2mm,n € ’Z

® f+7m,n€Z
4

194. Ykaxute abcumcchl Touek nepeceyeHus rpadmka pyHKUMM f(x) = cos2x — ‘/_jc

ocbio Ox.

o i1+ 2nm,n € Z
12

o (=1r T+mmnez
12

L] il+ nm,n € Z
12

o Z+2nmne’z
12

195. Ykaxute abcumncchl Touek nepeceyeHns rpacuka PyHKUMmU f(x) = sinbx — lzc

ocblo Ox.

o i1+7m,nEZ
36

o (—1)""+™ nez
36 6

@) i1+ﬁ,neZ
36 6

o (—1r T+mmnez
36

196. Ykaxute abcumcchl Touek nepeceyeHus rpacuka PyHKUmmM f(x) = sindx — lzc

ocblo Ox.

o il+ 2nm,n € Z
24

o i1+nn,nEZ
24

o (=1 T +mmnez
24

o (1) +% nez
24 4

197. Haitgute abcumucchbl o6LWMX Touek rpadmka pyHKUM y = 2cos - u npsimont y = 1.
2
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198. Hawnpute abcumccbl o6WMX ToUek rpachmkoB hyHKUMK f(x) = sin%COS (x + f),

g0 =-2

o Z+2mn,n€’Z
6

° i%ﬂ ——Z+2nn,neZ
o +--Z4mnnez
6 3
2
o) i?n—%+7tn,nEZ

199. HanpguTe BCe 3HauYeHMA aprymeHTa, NPU KOTOPbIX 3HaYeHUs pyHKUnn f(x) =
cos?4x + 1, g(x) = sin?x coBnapgaroT

® 4+ _ nez
8 4

T mn
(@) i§+T,nEZ
O m+2mmne’zZ

@) —% +mmne’zZ
200. PewwuTe ypaBHeHne sin 2x =0,5.

iE+4TEk, ke7Z

s 3
(-1 L v lag kez
. 12 2
il—nzmk, keZ
(@)
(-1 Eyonk, keZz
. 3

201. Pewwte ypasHenne V—1,5 cos x = sinx

2
o 4 2mn,n € Z
3

o iz_n+ 2mn,n € Z
3

2
o -y 2mn,n € Z
3

o im+2mn,n€Z
3

202. PewwuTe ypaBHeHue Sin X + V3cosx =0
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T
o g+ 27N, n € Z
TT

o * +2mn,nez
6

o ,+tmn, nez

T
¢ —_+4+TN,nezZ

3
. 1
203. PewwuTe ypasHeHue 2Sin X coSX = _
2
T
o *_+Tn,nez
4
L4 T T
(D _+ __nez
12 2

o (—1)“%+ TN, ne’

T
o i§+ 2TN, nez

o "+™Mnez
12 2

204. PelwmTe ypaBHeHue sin3x = -
2

o -+ mmnez
6

o (—1)""+™ nez
18 3

V3 _
2

205. PewwuTe ypaBHeHue cosx + 0

o (—1)"%+ mn,n € Z

o (=1 7y m,n € Z
6

o) i%+2nn,n €Z

5
L] i_”+ 2nn,n € Z
6

206. PewwuTe ypasHeHue 2sin3x =1

o (-D)""+™ nez
9 3

o (- "+ ™ nez
9 3
2mn

o ()" +™ nez
18 3

o (1) +™" nez
18 3
. 9
207. PewwuTe ypaBHeHue 3sin2x = __
2V3
o -+ mmnez
6
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° (—1)n%+ ?,neZ

o (=1)r T+mmnez
12

o (D" +™M nez
12 2

208. PewwTe ypaBHeHuWe 2¢os " x - sin>"x+1=0
6 6

3
® —__+énnez
10 5

o )i+ nez
5 5

12
o 3-"nnez
0 s

3 12
O —_—_nnez
10 5

4.3.5. IlpousBoaHasi pyHKIMHU, €¢ IPUMECHECHHUE

1. MaTepuanbHas Touka ABMKETCSA NPSAMOSIMHENHO Mo

x(t) = %:‘" + 25
3aKOHY £ (rme x — paccTosiHue OT TOUKM OoTCcYeTa B meTpax, t —
BpeMsA B CeKyHaax, uamepeHHoe ¢ Hayana aBuxeHus). Hanaurte ee ckopocTh (B
M/C) B MOMEHT BpemMeHn t=1 c.

e 1

2. MaTepmanbHas To4Ka ABVUXKETCS NPAMONTMHENHO Mo
; 7

3aKOHY x(t) =17 =3t

BpeMsi B CEKyHAax, M\3MepeHHoe ¢ Hayana aABuxeHus). Hanaurte ee ckopocTb
(B m/c) B MOMeHT BpemeHu t= 3 c.

e 3

3. MaTepMaanaﬂ TOYKa ABUNXetcs HpﬂMOﬂMHeﬁHO no

1,
x(t) = —t=+4r—20
3aKOHY 6

(rp,e X — pacCTosasHUe OT TOYKMN OTCYeTa B MeTpax,

1
29 (r,qe X —paccTosiHUe OT TOYKM OTCcYeTa B meTpax, t —

t — BpemMs B cekyHAax, usmepeHHoe ¢ Hayana ABuxeHus). Hangute ee ckopocTb

(B M/c) B MOMeHT Bpemenn [ = O,

® 6

4. MaTtepuanbHas TouKa ABUXETCS NPSAMOSIMHENHO No

1,
x(t) =517 —t+14

3aKOHY £ (roe x — paccTosiHMe OT TOUKM OTc4yeTa B MeTpax, t —

BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMxeHus). Hanaute ee ckopocTtb (B

m/c) B MOMeHT Bpemenn [ = 3c.

o 2
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10.

11.

MaTepMaanaﬂ TOYKa ABMNXeTCHA npﬂmonMHeﬁHo no
x(t) = ?r' +7t+13

3aKOHY ) (roe x — paccTosiHMe OT TOYKM OoTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, n3mMepeHioe ¢ Havana ABnxeHus). HailauTte ee ckopocTb (B

M/C) B MOMEHT BpeMeHU c.

11

MaTepunanbHas Touka ABMXeTCA NPAMOSIMHEMHO No
W) =1> —Tr—20

3aKoHy '/ (rae x — paccTosiHMe OT TOYKM OTC4YeTa B meTpax, t —
BpemMsA B CeKyHaax, uasmepeHHoe ¢ Ha4varna ABM)KeHVIFI). Haﬁp,me ee CKOpPOoCTb (B

M/C) B MOMEHT BpeMeHu [ = J¢.

3

. MaTepMaanaﬂ TOYKa ABUXeTCA I'IpilMOﬂI/IHGVIHO no

x(r) = lr:' F3r429
3aKOHY 4 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, usamepeHHoe ¢ Havyana ABuxeHus). Hangute ee ckopocTb
(B M/c) B MOMeHT Bpemenn I = 2.

2

. MaTtepuanbHas Touka ABUXKETCA NPSAMONIMHEMHO No

x(t) = L IY
3aKOHY 6 (roe X — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aBuxxeHus). Hangurte ee ckopocTtb (B
m/C) B MOMeHT Bpemenu | = 3¢,

2

. MaTepMaanaﬂ TOYKa ABUXeTcCA I'IpilMOﬂVIHGI?IHO no

x(t) = 12929
3aKOHY 2 (roe X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, u3aMepeHHoe ¢ Havyana aABuxeHust). Hanaute ee ckopocTb
(B M/c) B MOMeHT Bpemenn [ = ¢,

2

MaTtepuanbHasa Touka ABUXKETCA NPSAMOJSIMHENHO No
¢ 7
3aKOHY Mty =—1"+Tt -4 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax, t —
BpeMsi B CEKyHAax, M\3MepeHHoe ¢ Havana ABuxeHus). Hangure ee ckopocTb (B

m/c) B MoMeHT Bpemenn I = ¢,

5

MaTepMaanaﬂ TOYKa ABUNXeTcCH I'IpﬂMOﬂVIHGﬁIHO no

1,
x(t) = —t"+3¢
3aKOHY (rpe x — paccTosiHMe OT TOUKM OTCcYeTa B MeTpax, t —
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BpeMsi B CeKyHAaX, UamepeHHoe ¢ Havyana asunxeHus). Hanaurte ee ckopocTthb (B
m/C) B MOMEHT Bpemenu | = 3¢,

® 6

12. MaTepMaanaﬂ TOYKa ABUNXeTtcs HpﬂMOﬂMHeﬁHO no

x(1) = L7020
3aKOHY 2 (rae x — paccTosiHMe OT TOYKU OoTCcYeTa B MeTpax, t —
BpeMsi B CeKyHAax, M3aMepeHHoe ¢ Hayana ABuxeHus). Hanaure ee ckopocTh (B
m/C) B MOMEHT Bpemenn [ = 7 ¢,

o 14

13. MarepuanbHas To4YKa ABUKETCH NPSIMONUHEHHO NO
P T

3aKOHY Mty =17+ Tt +3 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —

BpeMs B CeKyHAaX, U3MepeHHoe C Hayana ABuxkeHus). HailauTte ee ckopocThb (B

m/c) B MomeHT Bpemerun [ = Yc.

e 25

14. MarepuanbHas Touka 4BMKETCA NPSAMOSIMHENHO MO
1 ]
()= -t~ +9t—25
3aKOHY 3 (rme X — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaurte ee ckopocTtb (B
M/C) B MOMEHT Bpemenu ! = 3¢,

e 11

15. MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

; o
) — 2D
3aKOHY x(t) =" —3t—=2 (roe X — paccTosiHMe OT TOUKM OoTc4yeTa B MeTpax, t —

BpeMs B CeKyHAax, UsamepeHHoe ¢ Hayana aABwxeHus). Hanaute ee ckopocTtb (B
m/c) B MOMeHT Bpemenn = Yc.

e 15

16. MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

x(t) = —%F +8t—3
3aKOHY 2 (re X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpeMsl B ceKyHAaX, M13MepeHHoe C Hayana aABwxeHus). Haiaute ee ckopocTb
(B M/c) B MoMeHT Bpemenu [ = ¢,

e 7

17. MaTepMaanaﬂ TOYKa ABUXKeTcCcH npﬂMOﬂMHeﬁHO no
, 1
x(t) = 547427
3aKOHy P (rme X — paccTosiHMe OT TOYKM OTcYeTa B MeTpax, t —

BpeMs B CeKyHAax, UsmepeHHoe ¢ Hayana aABuxeHust). Hanaute ee ckopocTh (B
m/c) B MOoMeHT Bpemenn [ = Y¢.

e 9O
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18. MaTepyl?ang;l Té‘)qkal%awme'rcn NPSAMONIMHENHO No
. M —

xit)=1r"+
3aKOHY (rae x — paccTosiHMe OT TOUYKM OTCcYeTa B MeTpax, t —
Bpems B ceKyHAaX, U3MepeHHoe C Havana ABWXeHus). Hangurte ee ckopocThb (B
M/C) B MOMEHT BpeMeHU c.
e 7

19. MarepuanbHas TouKa 4BMKETCA NPSAMOSIMHENHO MO

x(1) = L tei—s
3aKOHY 3 (rae X — paccTosiHMe OT TOUKM OTcYeTa B MeTpax,
t — BpeMs B ceKyHAax, U3MepeHHoe C Hayana ABwxeHusi). HanauTe ee ckopocTb
(B m/c) B MomeHT Bpemenn I = ¢,

e 2

20. MaTepMaanaﬂ TOYKa ABUXeTcHA I'IpilMOﬂI/IHGVIHO no

x(t) = 11" + 8 —15
3aKOHY 3 (roe X — paccTosiHMe OT TOYKMU OTCYeTa B MeTpax, t —
BpeMs B CeKyHAax, UamepeHHoe ¢ Hayana ABvxeHus). Hanaute ee ckopocTh (B
m/c) B MOMeHT Bpemenn = O ¢,

e 12

21. MaTepuanbHas TouYKa 4BUXETCA NPSAMOSIMHENHO No

; o

) — 9
3aKOHY xt) =17 +1412 (rae x — paccTosiHMe OT TOUYKM OTcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, UaMepeHHoe ¢ Ha4yana aBwxeHus). Hamaurte ee ckopocTth (B
m/c) B MOoMeHT Bpemenn = Yc.

e 19

22, MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

F T
3aKOHY x(t)=1"+T1 =3 (rpe x — paccTosiHMe OT TOYKM OTcYeTa B MeTpax, t —
BpeMs B CeKyHAax, uamepeHHoe ¢ Havyana aBmxeHus). Hangurte ee ckopocTh (B
m/c) B MOMeHT Bpemenn | = 2 c.

e 11

23. MarepuanbHas TouKa ABMXETCA NPSAMONMUHENHO MO
R B
x(t) ==t~ +5t+13
3aKOHy 2 (r@e X — paccTosiHMe OT TOUKM OTCYeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Hauana ABwkeHus). HailanTte ee ckopocTk (B
m/c) B MOMeHT BpemeHu [ = 3.

e 8

24. MarepuanbHas ToUKa ABMKETCS NPSAMOSIMHENHO Mo

_
x(t)==t"+Tt+7
3aKOHY 6 (rae x — paccTosiHMe OT TOYKM OTcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMKeHus). Hanaure ee ckopocTtb (B
m/c) B MOMeHT BpeMeHu [ = 3c.
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e 8

25. MartepuanbHas TouKa ABUXETCA NPSAMONIMHENHO NO

x(1) = 12 4 arg20
3aKOHY 4 (roe X — paccTosiHMe OT TOYKM OoTcuyeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaute ee ckopocTtb (B
m/c) B MOMeHT BpeMenn [ = 4 c.

o 4

26. MaTtepuanbHas ToUYKa ABMKETCA NPAMOSIMHENHO No

3aKOHY x(t) =1 2t 420 (rme X — paccTosiHMe OT TOUYKM OTcYeTa B meTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aABuxeHus). Hanaute ee ckopocTtb (B
m/c) B MOMeHT Bpemenn = 2.

o 4

27. MartepuanbHas ToUYKa ABUXETCA NPSAMOSIMHENHO no

x(t) = LY. +51+23
3aKOHY 2 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, U3MepeHHoe C Havana ABwxeHus!). Haiaute ee ckopocTb
(B M/c) B MOoMeHT Bpemenu [ = ¢,

o 4

28. MaTepMaanaﬂ TOYKa ABUXeTcCA I'IpilMOﬂI/IHGVIHO no

x(t) = e ite
3aKOHY 4 (rae X — paccTosiHMe OT TOYKU OoTcYeTa B meTpax, t —
BpeMs B CeKyHAax, M3aMepeHHoe ¢ Hayana ABuxeHus). Hanaure ee ckopocTh (B
m/c) B MomeHT Bpemenn I = 10 ¢,

o 4

29. MartepuanbHas ToUYKa ABWKETCS NPSAMOSIMHENHO Mo

x(t) = %F +243
3aKOHY = (rae x — paccTosiHMe OT TOYKM OTc4YeTa B MmeTpax, t —
BpeMs B CeKyHAax, UamepeHHoe ¢ Hayana ABvxeHus). Hanaute ee ckopocTh (B
m/c) B MOMeHT Bpemenn = O¢,

e 8

30. MartepuanbHas ToUYKa ABMKETCS NPSAMOSIMHENHO Mo
1,
x(t) ==t —T7r+30
3aKOHY 2 (roe x — paccTosiHMe OT TOYKM OTCuYeTa B MeTpax,

t — BpeMs B ceKyHAaxX, M13MepeHHoe ¢ Hayana aABwxeHus). Haiaute ee ckopocTb
(B m/c) B MomMeHT Bpemenn I = 10¢,

e 3
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31. MartepuankHas Touka ABUXeTCA NPSAMONIMHENHO No

x(t) = —z1"+Tt 24
3aKOHY - (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpems B cekyHAax, usmepeyHoe ¢ Hauana AswxeHusl). HanauTte ee ckopocTe
(B M/c) B MOMEHT BpemeHuU " c.

o 2

32. MarepuanbHas TOUKa ABUXETCA NPSAMONIMHENHO NO

) I 5
x(1) = —51"+2r+24
3aKOHY 2 (r@e X — paccTosiHUe OT TOYKM OTCYeTa B MeTpaXx,
t — BpeMsi B CeKyHAaX, M3MepeHHoe ¢ Hayana ABwkeHus). Hanaute ee ckopocTb
(B m/c) B MoMeHT Bpemenn = ¢,

e 1

33. MaTepMaanaﬂ TOYKa ABUXeTcCA I'IpilMOﬂI/IHGVIHO no

x(t)=—=r7+41—1
3aKOHY < (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpemsa B ceKkyHaax, M3aMepeHHoe ¢ Hayana ABuxeHus). Hangute ee ckopocTb
(B m/c) B MOMeHT Bpemenn | = lc.

e 3

34. MarepuanbHasa TouKa ABUXETCA MPSAMOSIMHENHO No

x(1) = et 10
3aKOHY 4 (rmae X — paccTosiHMe OT TOUYKU OTCcYeTa B MeTpax,
t — BpemsA B cekyHAax, usmepeHHoe ¢ Hayana ABwxeHus). Hamaute ee ckopocTb
(B M/c) B MOMeHT Bpemenn I = 4 c.

e 5

35. MaTepMaanaﬂ TOYKa ABUXeTtcH npﬂMOHMHeﬁHO no

x(1) = 1 ior—26
3aKOHY 4 (rme X — paccTosiHMe OT TOUKM OTCYeTa B MeTpaXx,
t — Bpems B ceKyHAax, U3MepeHHoe C Havyana ABwxkeHus). Haiiaute ee ckopocTb
(B M/c) B MOMeHT BpemeHu ! = 8¢,

e 5

36. MartepuanbHas TouKa ABMKETCS NPSAMOSIMHENHO Mo
I 5
xit)=—=t"+4+23
3aKOHY 6 (roe x — paccTosiHMe OT TOYKM OTCuYeTa B MeTpax,

t — Bpems B cekyHAax, UsMepeHHoe C Hayana ABnxeHus). HanauTe ee ckopocTb
(8 M/c) B MOMeHT Bpemenn [ = O ¢,

e 2

37. MartepuanbHas TOUYKa ABMKETCS NPSAMOSIMHENHO Mo

PR,
3aKOHY x(r) =1"—9+8 (roe X — paccTosiHMe OT TOYKMU OTcYeTa B MeTpax, t —
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BpeMsi B CeKyHAaX, UaMepeHHoe ¢ Havyana aAsuxeHus). Hanaurte ee ckopocTtsb (B
m/C) B MOMEHT BpemeHnu | = 8¢,

e 7

38. MaTepMaanaﬂ TOYKa ABUXeTCA HpﬂMOﬂMHeVIHO no

x(t) = j—tf.‘l —3r—16

3aKOHY ‘ (roe X — paccTosiHMe OT TOYKU OTCYeTa B MeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana ABuxeHus). Hanaute ee ckopocTtb (B
m/c) B MomeHT Bpemenn f = 10 ¢,

e 2

39. MarepuanbHas TouKa ABUXETCA NPSAMOSIMHENHO Mo

" - 2 (
3aKOHY x(r) " +9t+ 13 (roe X — paccTosiHMe OT TOYKU OTCYeTa B MeTpax, t —
BpeMsl B CeKyHAaX, U3MepeHHoe C Havyana aBuxeHus). Hanaurte ee ckopocTtb (B
m/c) B MOMeHT BpeMenn [ = 3c.

e 3

40. MaTepMaanaﬂ TOYKa ABUXeTcCA I'IpilMOﬂI/IHGVIHO no

x(t) = Loioiis
3aKOHY 2 (rme X — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —
BpeMs B CeKyHZaX, M3MepeHHoe C Hayana aBwkeHus). HaiauTe ee ckopocTh (B
m/c) B MomeHT Bpemeru [ = 2 ¢.

e 11

x(t) = 1oy
41. MartepuanbHas TOYKa ABMKETCA NPAMOSIMHENHO NO 3aKOHY 3 (roe
X — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax, t — BpeMs B CeKyHAax, M3MepeHHoe
c Havyana aBwxeHusi). HailauTe ee ckopocThb (B M/c) B MOMEHT BpemeHu [ = 3c.

o 2

42. MaTepMaanaﬂ TOYKa ABUXeTcH npﬂMOHMHeﬁHO no

x(t) = LERWINEY
3aKOHY 6 (roe X — paccTosiHMe OT TOYKU OTCYeTa B MmeTpax, t —
BpeMs B CeKyHAaX, U3MepeHHoe C Havyana aBuxxeHus). Hangurte ee ckopocTtb (B
m/c) B MOMeHT BpeMenn | = 3c.

e 5

43. MartepuanbHas ToUKa ABMKETCSA NPSAMOSIMHENHO No

1,
A'{FJ = =t-—2f—12
3aKOHY 2 (rae x — paccTosiHue OT TOYKM OTCcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMxkeHus). Hanaure ee ckopocTtb (B
m/c) B MomeHT Bpemenn = 10¢

o 2
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44. MartepuanbHas To-u(a BUXETCS NPSAMOSNIMHENHO NO

x(t) =t +4dr—1
3aKOHY (rme X — paccTosiHMe OT TOUYKM OoTcYeTa B meTpax, t —
Bpems B ceKyHAaX, U3MepeHHoe C Havana ABWXeHus1). Hanpute ee ckopocTthb (B
M/C) B MOMEHT BpeMeHU c.

® 6

45. MatepuanbHas TOUKa OBUXKETCS NMPSAMOSIMHENHO Mo

- _ 2 _ ol
3aKOHY x(r) =1 7t=9 (roe x — paccTosiHMe OT TOYKU OoTcUyeTa B MeTpax, t —
BpeMs B ceKyHAax, M3amepeHHoe ¢ Havyana ABuxXeHus). Hanaute ee ckopocThb (B
m/c) B MOMeHT Bpemenn = O ¢,

e 5

46. MaTepMaanaﬂ TOYKa ABUXeTcCA I'IpilMOﬂI/IHGVIHO no

P T

- — = Oy
3aKOHY x(t) =t ot —13 (rme X — paccTosiHMe OT TOUYKM OTCcYeTa B meTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMXXeHus). Hamaute ee ckopocTtsb (B
m/c) B MOMeHT Bpemenn [ — 7 ¢,

e 5

47. MarepuanbHasa TouYKa ABUXETCHA NPSAMOSIMHENHO Nno
N O
x(t)=—-t"+3r+4
3aKOHY 6 (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t —

Bpems B CeKyHAaX, MsmMepeHHoe ¢ Hayana asuxeHus). Hanaute ee ckopocTh (B
m/c) B MOMeHT BpemeHn ! = O ¢,

e 5

48. MaTepMaanaﬂ TOYKa ABUNXxetcs HpﬂMOﬂMHeﬁHO no

PR B

3aKOHY x(t) =17 -2t -8 (rae x — paccTosiHMe OT TOUYKM OTcYeTa B MeTpax, t —
BpeMs B CeKyHAaX, UaMepeHHoe ¢ Ha4yana aBuxeHus). Hangute ee ckopocTh (B
m/c) B MOMeHT BpeMenn [ = Bc.

e 14

49 MaTepMaanaﬂ TOYKa ABUNXeTcA I1pS|MOJ1VIHel7IH0 no
1 4
x(1) = =t"+6r—-20
3aKOHY 2 (rpe x — paccTosiHue OT TOYKM OTC4YeTa B MeTpax, t —

BpeMsi B CeKyHAaX, M13MepeHHoe C Hayana aBwkeHus). HaiguTe ee ckopocThb (B
m/c) B momeHT Bpemenn I = 10 ¢,

® 16

50. MarepuanbHas TouKa OBMXKETCHA NPSAMOSIMHENHO Mo

P 7

- — 4= A¢ — M
3aKOHY x(t) =1"+4r—29 (rae x — paccTosiHue OT TOYKM OTCYeTa B MeTpax, t —
BpeMs B CeKyHAaX, M3MepeHHoe ¢ Hayana ABMkeHus). Hanaure ee ckopocTtb (B
m/c) B MOMeHT Bpemenn = Sc.

e 14
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51. Hangute yron HaknoHa KacaTenbHOM K MNOMOXUTENIbHOMY HanpaBfeHUIo OCK
1

Ox, npoBeAéHHOMN K rpadhuky dpyHKkuMM y = —x 2 — 3x B TouKe ¢ abcumccoi (B
rpagycax)

® 45

52. HanuwwuTte ypaBHeHue KacaTenbHOM K rpadmky dpyHKummn y = X1 B Touke ¢
abcuuccom xo = 0,5(B rpagycax)

® vy =A4x+4
o Yy =x+4

o Yy =4x+1
o Yy =4x+0,5

53. Hangurte yromn HakrnoHa KacaTenbHOM K NOoNOXUTenbHOMY HanpaBJieHUO OCU
1

Ox, npoBeA&HHOM K rpachmKy hyHKUMM Y = X 2 + 3x B TOUKy ¢ abCLUCCON X =

54. HanuwwuTte ypaBHeHMe kacaTenbHOM K rpacpuky hyHKUMU Y = X~2 B TOUKe C
abcumccon xo =1

® y=-2x+3
y = 2x+3
y =2x-3
y = - 2x-3

55. Haingute yrnosoi ko3achUUNEHT KacaTeNnbHOWU, NPOBEAEHHOM K rpacpuKy
dyHKUMKN y = Inx + x B TOUKe X0 = %

e 8

56. Hangute HauMeHbluee 3HaYeHNE PYHKLUMKN y = log§(27 — x2).
o -3

57. Haingute HanmeHblLee 3HaYeHNEe (PYHKUUN y = logi(64 — x2).
e -3

58. Hangute Touky MMHUMYMa PyHKUMM Y = X2 - 1

e 0

59. Npwu kakom 3HaueHn b npsimas y = 3x + b ABNAETCA KacaTenbHOMN K rpaduKy
byHKUMM y = 2x2? — 5x +17

e 7
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60. Cymma Hanbonbliero U HauMeHbLIEro 3Ha4YeHUn PYHKUMN y = -x3 + 3x2 + 5
Ha otpeske [1; 3] pasHa

o 14

61. HainguTe HaumeHbLiee 3HaYeHne pyHKuuM y = X~ 1 Ha oTpeske [1; 4]
® 0,25
e (.25

3
62. Hangute 3HaueHue nponsBoaHOW PYHKUUN Y = x2 + 3X B Touke ¢ abcumuccom
Xo — 4

® 6

63. Haigute HanGonbluee 3HaYeHNe (hyHKUMM Y = X2 Ha oTpeske [1; 2]

3
64. Hangute sHaueHne nponsBoaHON PYHKUUN Y = X2 + X B To4Ke ¢ abcumccon
Xo= 16

e 25

65. Hawnaute nponssogHyio pyHkumm f(x) =In Vx + 4
. St
1

3(x—4)
1
O —
x+3
1
3(x+1)
3

O —
x+1

66. 3apaHa dpyHkuma f(x) = = , HanauTe f "(1).
Vx2+3

0l WP G m ] R SR
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67. Haingute npoussogHyo pyHKummM: f(x) = e—cos3x
O —cos3xecos3x

e—sin?)x

—e—Cos3x

® 3sin3xe—cos3x

ecos3x

" Hangute npousBoaHyro pyHKUuu: y = logsx + ex

o er4
xin3

1
o erx+____
In3x

1
o eXx+ _
3x

o e*+ 3ex
69. Hawnaute nponssogHyo dpyHKumm f(x) = (7 — 2x)* B Touke M(3;2).

e -8

70. Haingute npounssogHyto pyHkuumn f(x) = (5 + 3x)3 B Touke M(2;3)
121

71. TMpoussogHas yHKuMM f(X)=4sin x + x5 +1 B Touke x0=0 paBHa

o 4

72. TMpoussogHas yHKUMM f(X)=xe* B Touke Xo= 0 paBHa

o 1
3x-2

73. TMpoussogHas dpyHkunn f(x)= B Touke Xo = -1,4 paBHa
S5x+8

e 34

74. Yrnosow ko3 dpmumneHT KacatenbHoM K rpaduky yHkumm f(x)=In x B Touke Xo =
-1 paBeH

o -1

75. [OuddepeHumnan cpyHkumum f(x)=cos x paBeH

-sinxdx
cosx dx
sinx dx

o O O

-cosx dx

76. TMpowussogHasa gyHKumK f(x)=5 Inx—x*-2 B Touke X0 =1 paBHa
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77. nMpoussogHas dpyHKuMM f(X)= XCOSX B Touke Xo=0 paBHa

o 1
2-3x

78. nMpowussogHas dyHKUMK f(Xx)= B TOUKe Xo= -1,5 paBHa
4+ 2x

e -16

79. Yrnosow KoadhULMEHT KacaTenbHOM K rpacdmky dpyHkumum f(x)=e* B Touke xo=0
paBeH

o 1
80. IOuddepeHunan dpyHkumum f(x)=sin x paBeH

o sin x dx

O -cos X dx

® cos x dx
o -sin x dx

81. nMpoussogHas pyHKuuM f(X)=2cos X +x7+3 B Touke Xo=0 paBHa

e 0

82. TMpowussogHas dpyHKuMM f(X)=X In X B TOUKe Xo=e paBHa

83. nNpowussogHas dyHKumuK f(x)= ol

" B TOuke Xo0=0 paBHa
—X

e 5

84. Yrnosoi koadpcpuumeHT KacaTenbHoOM K rpadmky yHKumm f(X)=sin X B Touke
X0o=Tl paBeH

o -1

85. TnMpowussogHas dyHKumm f(x)=3e* -xb -4 B TOuKe X0=0 paBHa

86. MpounssoaHas dyHKUMK f (X)=X SiNX B TOUKe Xo=" paBHa
2

+ 8

1
87. nMpoussogHas pyHkumm f(x)= B TOUKe X0=2,5 paBHa
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88. Yrnosoit koadppuumeHT KacaTenbHom K rpacduky yHKuum f(x)= cos X B Touke
x0=0 paBeH

e (O
89. Hawmaure /'(x) ecnu h(x) = (4x +7)"!
77(4x +7)"°

O

44(4x + 7)1

O

o 44(4x+7)10
o T7(4x+7)?

o (4x+7)°

90. flaHa dpyHKuma y(x) =(4x+7)"7, HanguTe y'(—2)

68
- 86
- 68
76
67

o O O O

91. [Oana cpyHKUMA Y = SiNX+COSX , BbIYUCAUTE y'(ﬂ )

e 0

92. Haingute BCe X, NPU KOTOPbIX 3HaYEHME NPOM3BOAHON PyHKUMM f(X)= X +
In(2x—1) paBHO Hy10.

1
2
° 1

2
0

O

-1

93. Hanaute /(1) ecnn f(x)=logs(2x+1)

'rzx:-—%frrrz
1
(2x+1)-In2
In2
2-(2x+1)
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94.

(@)

95.

1
2In2-(2x+1)

2
(2x +1)

!

Hamagute 1 (x), ecnu f=¢

e (7-In7)
7){

e —=7%In7
(7)
e In7-7*
7X
e™ (Tx—In7)
(7°)
7e’™* —7%In7
7X

Hangute f'(x), ecnun f(x) =1g%

-9
sin 2 9x
9
sin 2 9x
—9x
cos? 9x
Ox
sin 2 9x

9

cos? 9x

Hangute f'(x),ecnmn f(x)=In(x+3)-(x—3)

7x

X
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x2

(x> -9y’
97. Hawmaute y'(x), ecnn y(x) = sin xcos 2x
O COSXCcos2x—sin 2xsin x
e cosx(cos® x—>5sin? x)
o cosx(sin 2x + sin x cos 2x)

o cosxsin2x —4cos? xsin x

o cosx(cos2x + 4sin ? x)

1
98. Hawmaute Y'(x), ecnnm y(x) = ——
y Y(x) T
15x
O -
Gx—1)*
—15x
O e —
(5x—1)°
15
O —
(5x —1)°
—15x
O —
(5x 1)’
-15
[ J

99. Hanmgute f'(x), ecnm f(x)=(x* —2x* +3)°
o (x* =2x3 +3)° - (6x* —12x° +18)

o (x* —2x* +3)° - (24x° -36x?)
o (24x* =36x° +6x) -(x* —2x° +3)
o (24x* -36x% +18x) -(x* —2x* +3)°

o 6-(6x* —12x3 +18) - (x* —12x° +18)

1

100. HaianTe f'(x), ecn £(x) = (x> —36)>
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101. HanguTte HauMmeHbLUEe 3HAYEHUE DYHKLMM
[-2,5; 0].

e 6

102. HanguTte HanGonblee 3Ha4YeHne pyHKLUN

[-4,5; 0].

e 20

103. HanguTte HauMmeHbLIee 3HAYEHUE PYHKLMM

orpeske [—0,3:0].

e -18

104. HanguTte HanGonblee 3HaYeHne pyHKLUN .

otpeske [—6.5:0].

e 51

105. HainguTte HaumeHbLiee 3HaYeHNe PYHKLUUN
1 5

OTpe3Ke|:IH, 18]

o 4

106. HainguTte HamGonblwee 3HaYeHne pyHKLUN
I 5

oTpeske LZ ’ 22} -

e 38
107. HanguTe Hanbonbliee 3HaYeHUe pyHKUUN

{u:y m}
OTpe3Ke 14714 ]

e -3

yo=2x"

y=3x—In(x+ 3)°

Ha OoTpe3kKe

. I -
v=In(x+5) —3x Ha oTpe3ke

y=4x —4In(x+7)+6 ya

y=8In(x+7)—8x+3 43

y=9x—In(9x) + 3 45

v=In{llx) —11lx+9 45

13x+9Inx + SHa
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i

y— Ty Sy P
y = 2x Sx+ Inx 3 1a

108. Haump Ie MeHbLuee 3HauYeHue pyHKumN -

oTpeske

e -6

109. Haitaute Touky Makcumyma cpymkuumn ¥ = In(x+35) —2x+9.
e 45
® -45

110. HanauTe TouKy MUHUMYMa doyHKummn ¥ = 2X — In(x+3) + 7.
e -25
e 25

A - 33
111. HaitauTe TOuKy MUHUMYMa yHKUMK © 3x—In(x+3)".

. i - 5
112. HaiauTe TOUKY MaKCMMyMa PYHKLMN - In{x+35)" —5x.

113. HaitauTe Touky MMHUMYMa coyHkummn ¥ = 4x —4In(x+7).

e -6
114. Haigute Touky makcumyma cpymkumn ¥ = SIn(x+7) —8x + 3.
® -6

115. HaitguTte Touky Makcumyma dpyHKUMM y=2x"—13x+9Inx+8.

116. HaitauTe TOuKy MUHUMYMa yHKUMK ~ 2x" —Sx+Inx—3.

v=e" — 6 +3

117. HanguTe HanmeHbLee 3HaYeHNe PYHKLMM Ha oTpe3ke [152].

118. HaitauTe Touky Makcumyma doyHKumm -~ In(x +4)%+2x+7.

. 3 )
119. HaiguTe TOuKy MakcuMyma dyHKumm -~ 2In(x+4)” —8x— 19.

e -3,25
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-
e

y = (), 5x Tx+12Inx+ 8.

120. HainguTe TOUKY MakCUMyMa (PYHKUUM -

e 3

— 4x* — 10x+2lnx -5

121. Haitaute HauMeHblLee 3HaYeHUe pyHKUMM -~ Ha
otpe3ke [0,3; 3].
o -11
AT 2 e
122. HaitguTe HauMeHbLee 3HaueHme dymkummn ¥ — ¢ 9+ 9 ha oTpeske
[6; 8].
e -5

B

123. HaiguTe TOUKy MakcuMyma yHkumm - 2x” — 25x + 391Inx — 54.
o 3
B . . __,."l.'—T L
124. Haitgute HaMmeHbLee 3Ha4YeHne PyHKUUMN (x—8)¢"  ha otpeske [0:8].
e -1
 — v A— 10
125. Haitgute TOouYKy MUHUMYMA pyHKLUMK - (x+16)e .

e -17

e (O Y
126. Hampgute TouKy Makcumyma cpyHKUMM (9—x)e™.

e 38

A 0 T Y E
127. Haitoute TOuKy MUHUMYMa pyHKLMM - (3—xje "

e 4

. v M=y
128. Haitgute Touky Makcumyma cpyHKUUM - (x+16)¢ .

e -15

= (352 . ) 36
129. HaiignTe TOuKy MUHUMYMa cbyHKUMN -~ (3x7 —36x+36)e -

e 10

. . \ A+36
130. HaiignTe TouKy MakcMmyma cyHKuum -~ — (3x7 —36x+36)e¢ -

e 0

y= (x> — 10x+10)e> .

131. HainauTe TOuKy Makcumyma (hyHKUMM -

e 10

R S W2 J_'I.-—ﬁ
132. HaitauTe TOuKy Makcumyma dpyHkumm - (r—=2)7¢"
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P y2 x—3
133. HaitauTe TOUKY MUHUMYMa PYHKUMM = (x—2)7¢ .

e 2

y=(x+ 6]234_*'
134. HainguTe TOuKy MakcumMyma (OyHKUMM = '

o 4

iy 2—x
135. HaitguTe TOUKY MUHUMYMa PYHKUMM © (x+3)7e .

e -3
v 2 . Jo—
136. HaitauTe TouKy MUHUMYMa pyHKUMM ~ (X7 — Bx+8)e
° 2
S V. 0—
137. Haiigute HaumeHbLUee 3Ha4YeHne pyHKLUM (8 —x)e

o -1

138. HainguTte HanGonblee 3HavYeHne pyHKLUN -

v={(8—xje"

X

X

Ha oTpe3ke 3:10].

‘Ha oTpeske 3:10].

o 1
Y y=(x—9)e'"™
139. HanguTte Hanbonblwee 3HaYeHne pyHKLUN - - Ha
oTpeske [—11;11].
e 1
y = (31'2

140. HaitguTe HaMMeHbLUee 3Ha4YeHne PyHKUUM -
oTpeske [8:11].

o -24
141. HanpguTe Hanbonbluee 3HaYeHNEe PYHKUUMN -
oTpeske [—1;4].

® 36

142. HanguTte HaumeHbLIee 3HAYEHUE PYHKLMM -
otpeske |13 7]

o 4

-

143. HanguTe HanGonbluee 3HaYeHUE PYHKLMUM -
oTpeske [5:11].

e 10

y= (x> —8x+8)e>

Ha

= (X" — 10x+10)e'™*

y = (3x* —36x+36)¢"

Ha
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— ['_][_ . 2}2().1‘-2

Tt

144. HanpguTe HanmeHbLlee 3HaYeHNE PYHKLMM Ha oTpe3ke [1:4].

e 0

" Ha oTpeske [—5:1].

Tt

145. Hangute Hanbonbluee 3HaYeHMe PYHKLUN

o 4

L — [:AI-I— 3}31_?—3—.1'

=,

146. Haiignte HaumeHbLee 3HaYeHWe hyHKLUM
otpeske [—3:—1].

Ha

e 0

147. HanguTte Hanbonbliee 3HaYeHUe pyHKUUN 1
oTpe3kKe [—6:—1].

o 4

=(x—2)%(x

148. HaitguTe TouKy MaKcMMyMma dyHKumMmM -~

e 2

149. HainguTe TOUKY MUHUMYMa pyHKUMK -~ — (x+3)7(x+5)— 1.

e -3

150. HainguTe HauMeHbLuee 3HauYeHne yHKuUM - (x+3)7(x+35) — 1

oTpe3kKe [—4:—1].

Ha

e -1

151. HanguTe HanbGonblee 3HaYeHUe pyHKUUN y= 2:'_["" 4)+5 Ha

oTpeske [1:3].

e 5

= (x+6)*(x—10)+8

152. Hainaute Hanbonbluee 3HaYeHUe OYHKLUM
oTpe3Ke [—14:—3].

Ha

e 8

153. HamauTe TOuKy MakcUMyMa hyHKLMM A

e 17

154. HamguTe TOUKY MUHUMYMa (PyHKUUN x
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x> 425
V=
155. HanguTe HanmeHbLlee 3HaYeHne PYHKLMM 4 Ha oTpeske [1:10].
e 10
x* 425
V= ;
156. Hangure Hanbonbluee 3HaYeHME PYHKLUN X Ha oTpe3ke [_ 10; —17.
e -10
16
y=—+x+3
157. HainauTte TouKy MakcumMmyma cpyHKLMM x
o 4
25
y=—-+x+25.
158. HainaguTte TouKy MMHUMYMa hyHKUUN X
e 5
36
y=x+— e
159. HanguTte HaMmeHblee 3HaYeHNe PYHKLUUN X Ha oTpeske [L; 9.
e 12
9
y=x+t -
160. HanguTte HanGonbluee 3HaYeHUE PyHKLUM X Ha otpeske | —4:—1].
e 6
X
.1-' == T A m
161. HamauTe TouKy Makcumyma cpyHKLMM x=+ 289
o -17
¥
V= — )
162. HamaguTe TOUKY MUHUMYMa DYHKUMMN x2 41
o 1
08
y=—+42x+15.
163. HanauTe TOuKy MakcumMmyma cpyHKLMM X
o -7

AU R
164. Haingute TOYKy MakcuMyma coyHKumm -~ -+ 48x + 17.

o -4
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y = X —27

165. Haitgute HauMeHblLee 3HavYeHne YHKLMK X na otpeske [U:4].

o -54
166. Haitgute HanbGonbluee 3HaYeHMe pyHKUMKM * r—3x+4 . oTpeske [—2:0].
® 6

R
167. Haitgute Touky makcumyma dyHkumum -+~ 4 24 + 2.
e 0

N
168. Haitgute Touky MUHUMYMa pyHKummn * — + — 74 + 2.
o 2
169. HaitguTe HaMMeHblLee 3HavYeHne pyHKuMmu -~ X =3x"+2 otpeake [1:4].
e -2

y= xr — 6

170. HanguTe Hanbonbluee 3HaYeHME PYHKLUN Ha oTpe3ke [—3:3].

3 2
171. Haitgute Touky makcumyma dpyHkumm -+~ +2x" x4+ 3.

3 2
172. Haitgute TOuKy MUHUMYMa pyHKUMM * — * 2x"+x+3.

R T T )
173. HaiiguTe HauMeHbWee 3HaueHue dyHkuun ¥ — X — =X TX+ 3 Ha
oTpeske [1:4].

e 3

1 — "-J" . '1 2 -
174. Haiigute Haubonblee 3HaYeHne dyHkummn ¥ — F T =8 T X+ 3 ha
oTpe3kKe [—4:—1].

e 3
y=x' =5 +7x—5
175. HanguTe Touky Makcumyma cpyHKuMm -~ - X x— 3.

o 1
y=x +55+Tx—5
176. HaihnguTte TOUKY MUHMMYMa pyHKUMKM -~ - s xX—2J.

o -1
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177. Haﬁnlra94|]|awmeﬂbmee 3HayeHue pyHkuum F 4 40x+3 yq

oTpeske

e -109

3 Al g
178. Haiaute HanGonbluee 3HauyeHne pyHkummn ¥ — -* + 2" —dx+4

oTpeske [—2;0].

Ha

e 12

p— e DU
179. HaiauTte Touky Makcumyma dpyHkumMm - T+ 12x—x.

e 2

180. HaiiauTe TouKky MUHMMYMa dpyHkumum ¥ — | T 120 — a7

o -2

181. Haiigute HaumeHbLIee 3Ha4YeHne pyHKUMM ¥ — T+H12x—x" g

oTpeske [—2;2].

e -9

182. Haitigute HambGonbluee 3HaYeHNe PyHKUMKN * T+12x—x

oTpe3ke [—2;2].

Ha

e 23

23
183. HainauTte Touky makcumyma cyHkumm > — 9x” —x.

® 6

N
184. Haitaute Touky MMHUMYMa OYHKUMM - 9x° —x.

e 0

X .
y=9x —x

185. Hamgurte HanmeHbLIee 3HaYeHNE PYHKLMM Ha oTpe3Ke [—1;5].

e 0

¥ =9 = X" ha orpeske [2: 10].

186. HanawnTte Hambonbluee 3HaueHNe PYHKLMM
e 108

q
X
y=——9x—17.
187. HanpguTe Touky Mmakcumyma cpyHKUMN

e -3
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3
X
y=——9x—17.
188. HampguTe Touky MMHMMYMa hyHKUUM

e 3
q
x
y=——9%-7
189. HanpguTe HanmeHbLlee 3HaYeHME PYHKLMM : Ha oTpeske | —3:3].
e -25
q
X
y=——9x-7
190. Hangure Hanbonbluee 3HaYeHME PYHKLUN 3 Ha oTpe3kKe [—3:3].
o 11
e
y=549r——.
191. HaimauTe TOuKy MakcUMyMa PyHKLMM 3
e 3
y=5+4+9%x——.
192. HainguTe TOUKY MUHMMYMa hYHKLMUK 3
o -3
X
y=54+9%——
193. HanguTe HanmeHbLlee 3HaYeHNEe PYHKLMM 3 ha otpeske [—3:3].
e -13
X
y=54+9%— —
194. Hangute Hanbonbluee 3HaYEHME PYHKLUN 3 wa oTpeske [—3:3].
e 23
r=x? —3x .
195. HanguTe Touky MMHUMYMa PyHKUUM y=Aa d
o 4
o \'_T::—E{—Fl 1:9
196. HanguTte HaumeHbLIee 3HaYEeHUE PYHKUUMN Ha oTpeske | 1:9].
o -3
2 3
¥y = :JL'T —2x+ 1.
197. Haiigute TOYKY MUHUMYMa PYHKLUMN 2
o 4
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7 .
y==xI-3r+1
198. HaitguTe HaumeHbLIee 3HaYeHNe PYHKLMK J Ha otpeske [1:9].
e -8
3
199. HaiiguTe Touky Makcumyma doyHKLMM © 7+ 6x —2x7.
° 4
200. Hangute HanbonbLuee 3HaYeHUe PyHKLUUN y=3x—2x Ha otpeske [0:4].
o 1

23
y=——xI43x+1.

201. Hangure TOYKY MakCMMyMa (pyHKLUU 3
e 9
2 3
y=——xI43x+1
202. Hanaute Hanbonbliee 3HaYeHMe (PYHKLUK 3 Ha

oTpeske [1:9].

e 10

203. HainauTe TouKy MMHMMYMa pyHKUMM ¥ — xyx —3x+ 1.

e 4

204. Hanaute HauMeHbLee 3HavYeHne pyHKumMm ¥ — xy/x —3x+1 Ha oTpe3ke [1:9].

e -3

xr—2x+ 1.

y=

W]

205. Hampgure TOYKY MUHUMYMa PYHKLUKN
° 4

2
y= E,n/_'— 3xc41

206. Hanaute HanmeHbLUee 3HaYeHUe pyHKLMN
otpeske | 1:9].

Ha

e -8

207. Haitaute Touky Makcumyma doymkumn ¥ = /7 + 60X —2xy/x.

o 4

208. Hangute HanGonblee 3HavYeHne PyHKUMM ¥ — 3x— 11'f\/*;l-la oTpeskKe 0;4].

e 1
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2
y=—=xvx+3x+1.
209. Hangute TouKy Makcumyma PyHKLMM 3

e 9

2
y=—=xy/x+3x 41
210. Hangute HanGonbLee 3HaYeHNE PYHKLMM 3 Ha

oTpe3ke [1:9].

e 10

3 <. 2 Av 1.
211. HaipguTte Hambonbluee 3HauYeHne yHKumm -~ 6,5x" + l4x — 14

oTpe3ke [—4:3].

Ha

e -35

212. HaitguTe TOuKy MMHUMYMa hyHKUMM ~* —21x —x" 32,

o -14

X — 53 — 20x

213. Hangute HanmbGonbliee 3HaYeHUe PyHKLMM Ha oTpe3kKe [—6:1].

o 48

, 5 and s,
214. Hangute HanGonbluee 3Ha4YeHWe yHKUMN * — 37 =207 — 54

oTpeske [—4;—1],

Ha

e 10
215. Hangute HambGonbliee 3HaYeHUe PyHKLMM y=34+2Tx—x Ha oTpe3ke [-3; 3].
e 57

y=x —3x+4 42 orpeske [—2:0].

216. Hanaute Hanbonbliee 3HaYeHUe hYyHKLNM

® 6

1 —_— FII' o) 3 —_—
217. Haitgute Hambonblee 3HavyeHne yHkumm * ~ +5x7 - 16 Ha
oTpe3ke [—9:1].

e -10

218. Hangute HaumeHblee 3HaYeHMe PyHKUMKM y = 15 + 12x + x3 Ha oTpeske [-2; 2].

e -17

[T

— 18x+ 29.

219. Hangute TOUKy MUHUMYMa (PYHKLMM y==

o 144
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3
vy = x2

5 \ —21x+11.
220. Hangute TOYKY MMHUMYMa (pyHKUMMN °

e 196

4.3.6. IllepBooOpasHasi yHKUUH, ee IPUMEHEHUE

1. ®yHkumsa F(x) = -0,5 cos 2x + C npeacTaBnsieT co60M MHOXECTBO BCEX
nepBoo6pasHbIX ANns PyHKUMK:

f(x) = -sin 2x
f(x) = sin 2x
f(x) = - 0,5sin 2x

® f(x) = 0,5sin 2x

2. ®yHKkumsa F(x) = 2 In(0,5x-1) sBnsieTcs oa4HOM U3 NepBoo6pasHbIX PYHKLMMK:
f(x) =2/x

® f(x) =1/(0,5x-1)
f(x) =2/(0,5x-1)
f(x) = In(0,5x-1)

3. Ykaxute nepBoo6pasHyto pyHKumm f(X) = cos X, rpachmk KOTOPON NPOXOAUT Yepes
TouKy (0;1):

o F(x)=sinx-1
F(x) = sin x+1

® F[(x) =sinx

o F(x) = -sin x+1

4. Hangute o6wmi Bug nepeoobpasHon ansa yHKumm f(x) = L
2vVx+1 x
2
o) —X+_1 + 1n|X| + C

o —Vx+1 +In|x|+C

o —2Vx+1+n|x|+C

e Vx4 1+n|x|+C
o 2Vx+ 1+n|x|+C

5. Ykaxute nepBoo6pasHyto pyHKumMmK f(x) = 2x + 4x3 -1

® X2+ x*-X
o 2x% + 4x*
° 2+ 12x?
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O X2+X4
6. YkaxuTte nepBoo6pasHyto pyHKuum f(x) = 3x2+ 2x -4

® X3+ X2 - 4x
o 6x+2
X3+ x?

0 X2+ X - 4X

7. Hangute HeonpepeneHHbIN nHTerpan ot pyHkuum f(x)=(3x+1)>°

6
(3x+1) e

@]

o) (ﬁ+x\15+c;
L2
(3x+1)°

+C;

° 18

5(3x+1)* + G

8. MHoxecTBO NepBoo6pasHbLIX PYHKLUMN f(x)=32-2+4 UMEET BUA:
o X—-x?2+4+C

o X —x?+4x+C
le) 6x—2
o 6x-24C

9. Yemy paBeH onpeaeneHHbIn uHTerpan ot pyHkumum f(x)=x3+2x Ha MHTepBane oT
a=-1 go b=17?

e 0
10. Mnowaab GUrypbl, OrpaHUYEHHON FIMHUAMU 1 =4 2%y = x+2, PABHA
e 45

11. Hangute HeonpeaeneHHbIN MHTerpan ot yHKumm f(x)=(1-4x)3
(1-4x)’ .

0) 4

(0

@) (x—2x2)4+C;

o 3(1-4x) +G

4
(1-4x) e

B

PY 16

12. MHoOXecTBO NepBoo6GpPasHbIX PYHKLUUU f(x) =5+ —8x+1 UMeeT BUA
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o ¥ -4x*+1+C

e X —-4x*+x+C

o) 20x3 -8

o 20x*-84C

13. Yemy paBeH onpeaeneHHbIn uHTerpan ot dpyHkuunm f(x)=3x2+4x Ha UHTepBane
ot a go b, ecnn a=-2, b=1?

e 8

14. nMnowaab GUrypbl, OrpaHUYEHHON NIMHUAMM ) = 4x— 2y = 4—x, PABHA

® 45

15. TMnowaab KPUBONUHENHOW TPaneuumn, orpaHNYeHHON cBepxy rpacdukom
¢yHKumn y = 2x Ha [0;3]paBHa (B KkB.eA.):

e O

16. HamauTe nnowaab Urypbl, OrpaHUYEHHON 3a0aHHbLIMU NIMHUAMU y = 0, x =

ex=e%y= 2 (B kB.€A.)
X

o 2

17. Haﬁnmelnnou.lap,b ¢urypbl, orpaHM4eHHON 3afaHHbIMU FIMHUAMU Yy = 0, X =

1,x=ey="_
X

e 1

18. HanTn Bce nepBoo6pasHbie hyHkuum f(x) = 2(2x + 5)*

° i(2x+5)5+c
5

o %(2x+5)5+c

o §(2x+5)5+c

19. [Onsa gyHKummn y = -3 sinx HanauTe nepBooGpasHylo, rpachmK KOTOpPoWn
npoxoauT Yyepes Touky M(0;10)

o -3cosx + 13

® 3cosx+7
-3sinx + 10
S5cosx + 1

20. [Onsa dyHkuum y = 3sinx HanauTe nepBoo6pasHylo, rpacmk KOTOPOW NPOXoanT
yepe3 Touky M(0;10)

® -3cosx+13
o 3cosx + 7
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o -=-3sinx + 10
o 3sinx + 10

21. Onpepenute yHKUMIO, ANs KoTOpon F(x) = x2 — sin2x — 1 ABNsAeTCcA
nepBoobpa3Hou:

x3
o f(x)=—+cos2x+x
3

® f(x)=2x—2cos2x

o f(x)=2x+ 1_0052x
2

3
@ f(x):x?+%<:052x+x

22. Haingute nepBoobpasHyto Ansa PyHKUMK f(x) = 4x3 + cosx.
o F(x)=12x*—sinx+c

o F(x)=4x*+sinx+c

o F(x)=x*-sinx+c

o F(x)=x*+sinx+c

23. [Onsa dyHkumm f(x) = x2 HanguTe nepsoobpasHyio F, npuHumarowyo
3agaHHoOe 3HaYeHue B 3agaHHON TOYKe F(-1)=2

Feo X +2)
303

Fx)=2x+2

O

x3

o F(X):—?-i‘

F(x) —)6—3—2l
3 3

1
3
2

W =

O

24. Hangute nnowanb purypbl, orpaHNYeHHON NMUHUAMU Y = \/; M y=_Xx

® O
N
N | =

[a—y

O
[\

O

,—
W o W
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X
25. Onpepenute yHKUMIO, Ans KoTopon F(x) =—cos _ -x3+4 asnseTcs

nepBooGpa3HoOn:
o f(x)=—sin -3
2
o f()="sin*-32
2 2
o f)=—sin -3
2 2

O

F(x)=2sin ¥ -3
2

26. Hawnaute nepsoo6GpasHyto ana yHkumm f(x) = x2 — sinx
o F(x)zi—cosx+c
3

o F(x) =2x-cosx + c
X3
PY F(x) —__t+cosx+c

X3
N F(x)=?+s1nx+c

27. [Onsa dyHkumm f(x) = 2x - 2 HanauTe nepsoo6pasHyto F, rpadhmk KoTopom
npoxoauT 4yepes Touky A(2;1)

o F(x)=-x*-2x-1
o F(X)=x2+2x+2
o F(x)=2x2-2

® F(x)=x2-2x+1

28. Haigute nnowanb KPUBONIMHENHOW TPaneLumn, OrpaHNYEHHOMN JIMHUAMMN Y =
2x2,y=0,x=2

053
3
o2l
3
.SE
3
023
3

29. Bbi6epute nepBoobpasHyio ans dyHkummn f (x) = 4x -1,
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o F(x)=16x*—x

o F(x)=2x*
o F(x)=2x*—-x+1
o F(x) =162

30. Kakas u3 aaHHbIX (PyHKUMIA He AIBNSiIeTCA NepBoobpa3Homn Ans PyHKLUMM

f(x)=sin2x?

1
o F(x)=— _cos2x
2

1
o F(x)=2-_cos2x
2

o F(x)=-2cos2x

1
o F(x)=4-_cos2x
2

31. A7.Hanagute nnowaab purypbl, orpaHMYeHHON FIMHUAMM
y=sinx, y=0,x=0,x=1m.

o T
o 0
o 1

e 2

32. Haingute nnowapb hUrypbl, M1306paxeHHON Ha PUCYHKe

O

[ J
Wl T P w N
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33. HaitauTe nnowaas urypbl, N306PaXKEHHON Ha PUCYHKE |

N | No\ow|5 W[

' %
34. Hangute nnowaab purypsl, U306pakeHHO Ha pUCyHKe' FEELEEEREY
26
e 3
25
o 3
o 8
29
o 3

35. Bbl6epute nepBoo6pasHyio ans pyHkummn f(x)=2—x.

o F(x) = 2x— 222

o F(x)=-0,5x* +2x +1
o Fx)=2-x

o F(x)=-0,5x>

36. Kakas u3 gaHHbIX (pyHKUMIA He AIBNSIeTCA NepBoobpasHon Ans PyHKLUMM

f(x)=cos3x?
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O

@)

37.

38.

(@)

39.

1
F(x)=2+ _sin3x
3

F(x) = lsin 3x
3

1
F(x)=2—-_sin3x
3

1
F(x)=4+ _sin3x
3

HanguTe nnowaab ¢purypbl, orpaHU4eHHON NIMHUAMU

T
y=cosx, y=0,x=0,*= .

N = O A

l».zblle -he s

HanguTe nnowanb ¢purypbl, M1306pakeHHON Ha PUCYHKe !

5
3
3

PN |

Hangute nnowaab Urypbl, U306paxeHHON Ha PUCYHKE

15
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40. Hamnagute nnowaab pUrypbl, N306paKeHHON Ha PUCYHKE

25
2

26
°« 3

29
i
o 8

41. ®yHKuma F(x) = 7sinx + 10x* aBNsieTcA nepBoo6pasHON ANsA (PYHKLUN
f(x) = 7cosx + 40x3

O

f(x) = =7cosx + 40x3
f(x) = =7cosx + 2x°

(@)

(@)

f(x) = 7cosx + 2x5

42. Hapute o6wmit BUA nepBoobpasHbIx Ans pyHKUMM f(x) = 3x2 — x* + iz
X

5
F(x)=x3—x_—i+c
5 x

o F(x)=6—4x3—2_3+c
X

x° 1
5
5

O F(x)=3x2-—

O F(x)=3x2 —1— 1_+c
5 3x3

43. [Onsa dyHKunm f(x) = 3x2 — 6x HanaUTe NepsooGpasHyIo, rpachmK KOTOpo
npoxoamu vyepes ToUKy M(2; 5)

O F(x)=x3—3x?
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® [F(x)=x3-3x2+4+9

o F(x)=9

O F(x)=6x—6

44. Hanpgute nepBoobpasHyto pyHKUMM f(x) = 3x2 — 2x + 4, rpacpmk KOoTopomn
npoxoauT Yyepes TOUkyA(—1;1)

® [Fx)=x3—x2+4x+7

O F(x)=6x-2

O Fx)=x}-x>+4

O Fx)=x3—-x24+3

45. HanpguTe nnowaab Urypbl, orpaHUYEHHON NuHNen y = 1 — x3 un ocbio Ox

SR AW

@)
-
Bl el

46. Hangute nnowapb PUrypbl, orpaHNYEHHON NMUHUSMN y =2 —x3, x = —1,x =1

47. Hangute nnowapb GUrypbl, OrpaHNYEHHON NUHUAMU Yy = —x2 — 4x, x = —3,x =

48. BbluncnuTe nnowaab 3aWpPUXOBaHHON Urypsl

® O
w | =

O
1N

247



x2-2x+3

ol

49. BbluucnuTe nnowaab 3aWpUXoBaHHON UrypbLl

50. Hanaute nepBoo6pasHyro pyHKUMM f(x) = 3x2 + 2x — 3, rpadIuK KOTOPOM
npoxoAauT Yepe3 TOUKYA(1; —2)

® [fx)=x3+x2-3x-1

o Fx)=6x-2

O Fx)=x34+x2-3x+3

O Fx)=x3+x2-3x-5

51. YkaxuTe hopmyny, o KOTOPO MOXHO BbLIYUCAUTL NMOWaAb 3aWTPUXOBAHHOMN

¢urypbl, N1306pakeHHOU Ha PUCYHKe
® [(4—(x-2)?—x)dx
o [l(4-(x-2))dx
o —[((x—2)?—x)dx
o [x—4-(x-2))dx

o [I((x-1)?-x)dx

3
52. HawnauTte kaky0-nn60 nepBoobpasHyo PyHKUMKN y =

4x2

3

o 1 ——

4x?
3
o 3+ —
4x
o 3
5-__
4x
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3

4 +—
© 4x3

53. [Onsa dyHKuum y = -3 sinx HanauTe nepsoo6pasHyIo, rpachmK KOTOpPoW
npoxoauT Yyepe3 Touky M(0;10)

o -3cosx + 13

® 3cosx + 7
-3sinx + 10
S5cosx + 1

54. Bbi6epute nepoobpasHyio ans dyHkumn f(x) =4x -1,
F(x)=16x* —x
F(x) =27

F(x) =2x* —x+1
F(x) =16x"

55. Kakas u3 gaHHbIX (PyHKUUI He siBRsieTcs nepBoobpasHomn Ans hbyHKUUK

f(x)=sin2x?

1
F(x)=—_cos2x
5 2

1
F(x)=2-_cos2x
5 2

e F(x)=-2cos2x

1
F(x)=4—- _cos2x
5 2

56. HaiiauTe nnowank urypel, orpaHNYEHHON NUHUAMM
y=sinx, y=0,x=0,x=m7

e 2

57. Kakas u3 gaHHbIX (PyHKUMIA He ABNsieTCA NepBoobpasHOn Ans PyHKLMM

f(x)=cos3x?

1
F(x)=2+ _sin3x
5 3

1
F(x)= _sin3x
5 3

1
F(x)=2—-_sin3x
o 3
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1 .
F(x)=4+ _sin3x
o 3

58. Hangute nepBoo6pasHyto F pyHkumm f(x) = 3x2 + 4x3, ecnu F(2) =15

F(x) =x3+x*-9
F(x) = x3 + 2x% - 25
F(x) = x* + 2x3 - 17
F(x) = 2x3 +2 x* - 33

o O O

\ /

.

59. - - "™ Ha pucyHke n306paxéH rpadmk HEKOTOPOIA
, , 7
L F(x) =2 +30x° +305x — =
dpyHkumn ¥ = flx). DyHKUMA 5 — opHa u3
nepBooOOpasHbIX (pyHKLUN f (XJ-Haﬁ.quTe nnowaab 3akpaweHHoN ¢urypsbil.
o 12
60.7" s w * Ha pucyHKe n3o6paxeéH rpadhmk HEKOTOPOM
3
L F(x) =2x" — 54x° 4 488x — =
dyHkumm ¥ = F(X). ®dyHkuus 4 — opHa u3

nepBoobpasHbIX (pyHKLUN .f'(ﬁ:]-HaﬁnMTe nrowanb 3akpaweHHoN hurypsbil.

e 8
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61.° 1" Ha pucyHKe n3obpaxeéH Tpad)m( HeKoTopow

o F(x) =x =300 +301x— -
y = flx). ) 9
hyHKLUMM DPyHKUMA (%) — oAHa u3
nepBoob6pasHbIX PYHKLUM "HanguTe nnowanb 3akpawieHHon purypbi.
e 4
-
.
EEREREER V
62.° 9

i Ha pucyHKe n3obpaxeéH rpgq)m(

) ) 12
L F(x) =2x" — 60x% + 601x — —
yHKumn ¥ — fix). PyHKUMA 7 — oAHa u3

nepBoobpasHbIX PYHKLUKN .f":Ij-HaﬁnMTe nrowaab 3aKkpaweHHon purypsbl.
® 6

|‘ J ity

63. ! -9 " Ha PUCYHKe U306 paxéH rpacuk

3
L F(x) =2x" + 60x* +602x — =
HekoTopon dpyHkuun ¥ = fX). DyHKLMA 4 _opHa

M3 nepBoo6pasHbIX PyHKLUM flx). HanauTte nnowanb 3akpaweHHoOn puUrypbil.
e 8
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| |
|

64 — " Ha UCYHKe n3o6paxeéH rpacdouk HeKOTopom
PETY 31 ?21‘“ | fﬂ.pr 3 P

= fix Flx)=x k
pyHKUUM y=1 |:;"J''il>y|-||<L|vmI:JL,J[ ' — ofHa u3

nepBooOpasHbIX (PYHKLUN "HanauTe nnowapb 3akpaleHHon urypbil.

65. - -3 " Ha pUCYHKe n3o06paxeéH rpacmuk HekoTopom

o F(x)=2x" +24x% + 97x — =
dyHkummn ¥ = J1X). dynkuua 3 —opHaus

nepBoobpasHbIX (hyHKLUN f'@]-Haﬁp,MTe nrnowaab 3aKkpaweHHon purypsbl.

® 6

252



66. 5 “Ha pwcyl-u(e M306pa>|<e|-| rpacuk HekoTopon
y = F(x) (11'—21 + 247 —991—1
pyHKUUN S 'dJyHKuvm . — ogHa u3

7(x)

nepBoOOpasHbIX (PYyHKLUN "HamauTe nnowapb 3akpaleHHon urypbil.

e 31

67. -2 ” Ha pUcyHke w306pa>|<e|-| rpacpmk HeKoTopoM

dbyHkummn ¥ = (). dynkums F(x) =x" +9x" +31x | _ ogna us

nepBoobpasHbIX PYHKLUN .f'(«fj-HaﬁnMTe nrowanb 3aKkpaweHHon urypol.

e 1
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68. -2 " Ha pUcyHkKe V|306pa>|<e|-| rpaq)m( HeKoTopo
. F(x) =2x" 4+ 18x% + 56x — —
v = flx). (x) 12
hyHKLUMM PyHKUUA 4 — oAHa u3
nepBoobpasHbIX PYHKUUN "HanauTe nnowaab 3aKpaweHHon gurypsbl.

v
69. 2 ' Ha pucyHKe n306paxéH rpaduk HeKOTOPOA
. _ 17
o F(x)= 2> — 18x% + 55x — —
dyHkummn ¥ = J1X). dynkuua 7 — opHa u3

nepBoobpasHbIX (pyHKLUN .f"@j-HaﬁnMTe nnowanb 3akpaweHHon urypsbil.

e 3
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70. " ' ” Ha pucyHke n3g6paxéH rpadmk HekoTopoi
L F(x) = =x* —6x> + 19x -2
y = Fx), W3 |
hyHKLUMM PyHKUUA Uﬁj — oHa u3
nepBooobpasHbIX PYHKLUUN "HamauTe nnowapab 3akpalieHHon urypbil.

e 9

71. ¥ * ” Ha pucyHke 1306paxéH rpadmk HEKOTOPOM
. 2 :
. F(x) =22 —128 +73x— 13
dbyHkummn ¥ = J(X)- Oynkuma 3 — oAHa u3
nepBoobpasHbIX hyHKL UM f1x).Hangure nnowaae 3aKpalweHHoOMn hurypbl.

® 6
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72. "

* " Ha pUCyHKe M306pa)f<§|-| rpachmk HeKOTopou
P 3 3
Yo Flx)=x" —21x" 4+ 149x — —
v= flx). 10
pyHKUMM PyHKUUA (A:j — ofHa u3
nepBoobpasHbIX PYHKLUM "HamauTe nnowapgb 3akpaleHHon urypbil.
® 6
j :‘I |IIi
I
N
| l". |
A
73. 0

-
¢ " Ha pucyHke n3obpaxeéH rpacgpuk HeKkoTopom

o : - |8
o F(x)=x —2Ix"+152x — —
dyHkumm ¥ = [ X). dyHkumn Il — ognHa u3

nepBoobpasHbIX (pyHKLUN f':*]'::l'Hal‘/'IAMTe nrowanb 3akpaweHHon urypsbil.
o 1
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74. - 9 " Ha PUCYHKe n306paxeéH rpaq)]vu(
o F(x) =2x° — 48x% + 385x — —

HeKoTopomn PyHKLUMMU y=1 U'J'. YHKLMSA 3 —opHa

M3 nepBoobpasHbIX PyHKLUN ~ - HanpguTe nnowaab 3akpaweHHoON curypbil.

® 6
Iis
III
Ii
|
|
II
IIII
IIII
IIII
|IIII }l}
i I
i !
A 4
75. 9 2 * Ha pucyHke n3o06paxéH
rpachmk HeKoTopoun
2 5 5
L (x) = Zx° —20x% +201x— =
yHKumMn ¥ — fix). dJyHKum_l ) b Y —opgHa u3
nepBoobpasHbIX hyHKLUU 7(x).Hangure nnowaaw 3aKpalweHHoOMn hurypbl.
e O
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76. -1 ~T " Ha pl/lcyHKLf M3oﬁp_?>|<e|-| rygﬂouk 18
L Flx —x X X——=
v v = f(). R A T
HeKoTopoun PyHKLMKN PYHK Iﬂ_ﬂ —
OofHa U3 NepBOOOpa3HbIX (PYHKLUMUMN ° "HanguTe nnowaab 3aKkpaleHHOU

curypsil.

® 6
77. ! “Ha pucyHKe n306paxeéH rpacuk HeKoTopo
yHKumun V¥ foJ (DyHKLl,I/ISl f‘l{l}:—l\. —|—El 105¢ — 3 — OAHa u3
nepBooobpasHbIX (PyHKLUN flx). Ham:m% nnou.ldap,b 3aKpaweHHou purypol.
e 6,75
® 6.75
78. " "Ha pMcyHKe N306paxeéH rpaduk HEKOTOPOIA
| 51 4 7
o Flx)= —=xX + —x* —42x— —
dyHkummn ¥ = J(X). dynkuua 5 10 || — ogHa us

nepBooOOpasHbIX (pyHKLUN .f'(«”j-HaﬁnMTe nnowaab 3akpaweHHon ¢urypsbil.

o 2,7
e 2.7
N
.f/ \"'-\. -
79. - - """ Ha pucyHke n3obpaxéH rpadmk
o F(x)=—=x— —x* —35x— —
HekoTopoi dpyHkuun ¥ = f(X). dyHkuma 6 I —

olHa U3 NepBooOOpa3HbIX PYHKLUMN f"lﬂ-HaﬁnuTe nnowaab 3akpawweHHOU
¢purypsbl.

e 2,25
e 2025
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.."'lll;: \I.II.""'.
..f H\.
80. —4 """ Ha puCyHKe n3pGpaxéH rpadhnk
P 3 - 7
(x F(x)= g.r" X7 —30x r
v = flx). 2
HeKoTopoMn (PyHKUUMN ° ) . l}jHKLIVIﬂ —opgHa
M3 nepBoobpa3sHbIX PYyHKLUN ~ "Hangute nnowanb 3akpaleHHON uUrypsbi.
e 125
e 125
o
A
{ Y
/ \
81. - 6 """ Ha pucyHke nzobpaxéH rpacuk
. , 33 , 297 I
o Flx)=—2x ——x ——x—3
HeKkoTOopoMn chyHKUUN ¥ — flx). ®PyHKUMA 30 4 5 L —
OoflHa U3 NepBoOOpa3HbIX PYHKLUN I ':XJ-Haﬁ.que nnowaab 3aKkpaweHHOU
curypsbil.
® 4095
® 495
A
i \
r. ""-. -
82. 6 """ Ha pucyHke nzobpaxéH rpacpuk
7 - 35 7
o F(x)=—5-x" — P —42x— =
HekoTopoi yHkuun ¥ = f(X). dynkums 27 6 4 —
OAiHa U3 NepBooOOpa3HbIX PYHKLUMN I ':XJ-Haﬁ.que nnowaab 3aKkpaweHHON
curypsil.
o 1
A 't
£ A
.-"r l"'-.
."II:. ..""'-.
lln' ‘ull.
A A "
83. =5 """ Ha pucyHke n3o6paxéH rpadmk
Lo » 21 5 135 13
o Fixj=—x ——7x"——x——
HekoTopoi dyHkuumn ¥ = 1 (X). dyHkums 4 4 4 2 —

OAHa u3 NnepBooOpasHbIX PYHKLUMN .f"@j-Haﬁ.que nnowaab 3aKkpaweHHON
¢purypsbl.
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O
A
J \
IIl III
84. B """ Ha pucyHke n306paxéH rpadmk HeKOTOpOM
dyHkummn ¥ = J(X). dynkuua F(x) = —x° — 2122 — 144x 1l _ opnaus
nepBoobpasHbIX hyHKLUMN f(x)-Haingute nnowaab 3aKpau.|éjH|-|0|?1 curypbl.
o 4
85. -8 -6 """ Ha pucyHke nsobpaxeéH rpacgpmk HekoTopomn
o] . /

| 2 -+
o Flx) = e
dyHkummn ¥ = J1X). ®dynkuua 10 10 5 3 — opHa u3

nepBoobpasHbIX PYHKLNN .f"@j-HaﬁnMTe nrowaab 3aKkpaweHHon purypsbl.

— ¥

® 04
e 04
T “
#,-"’ "
. N
AT, .
86. = =5 """ Ha pucyHke nso6paxéH rpacdhmk HeKoTopoW
, I 5 39,
o Flx)=—=x"— —x"—24x— -
dyHkumn ¥ = flx). OyHKums J 10 6 — ogHa u3
nepBooOpasHbIX (PyHKLUN f(x).Hangurte nnowaae 3aKpaweHHoun purypbl.
e 25
e 25
- N 't
y N
zf/ \\ -
87. -8 -4 """ Ha pucyHke nsobpaxéH rpacpmk HeKOTOpom
- I 9, 9
o F(x)= —x— 2 12« 5
dyHKkUun ¥ = Slx). PyHKUMA 8 4 < — ogHa u3

nepBoobpasHbIX pyHKLUN .f"@j-HaﬁnuTe nrowaab 3aKkpaweHHoN hurypsbil.

o 4
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O
||l I'.
I \
|II Ill
IIII III|
88. 5 -3 K Ha pucykke nsobpaxéH rpadymk HeKOTopoiA
vy = flx). .Ll_ P W é; p]f] P (B P
pyHKUMM ) <l>y|-||<|.||/1};t||:j"_~J — oAHa u3
nepBoobpa3HbIX PYHKLUM "HamauTe nnowapgb 3akpaleHHon urypbil.
o 1
A
! Y
|III II'
|II II'
|II II|I
89. K  Ha pucyHKe n306paxéH rpadmk HEKOTOPON

= ——X

dyHkum ¥ = f (). OyHkums F(x) = >3 El _ 90y — |() — OAHa U3
nepBooOpasHbIX (pyHKLUN flx). Hau.quf@ nnoufaab 3aKpaweHHoun urypbl.

90. ¢ -3 " Ha pUCYHKe U306paxéH rpacuk HekoTopom

) l - 9, 5
o F(x)=—=x"—=x"—9x— =
dyHkummn ¥ = J(X). dynkuua o) 4 2 — opHa us

nepBooOpasHbIX (pyHKLUN .f'(X]-HaﬁnMTe nnowaab 3akpaweHHoN ¢urypsbil.
e 225
e 2725

91. 4 """ Ha pucyHke nso6paxeéH rpadhmk HEKOTOPOM
ol
— ¥ =

L F(x)= —=x" — —x* —Ox— =
dynkummn ¥ = J1X). dynkuua I:l 5 5 J — opHa u3

nepBoobpasHbIX hyHKLUU .f'(lj-HaﬁnuTe nnowanb 3aKpaweHHON purypsbil.
e (0,8
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/'/ \\
4 A\
92. ¢ ! * " Ha PUCYHKe n306RaxéH rpadink
L F(x)=——x" — x> +3x— —
v y= (). =" 3
HeKoTopoun PYHKLUMN %}jHKLIMH — OofAHa
M3 nepBoOOpasHbIX PyHKLUM "HanguTe nnowaab 3akpaleHHon urypbl.
e 20,25
e 20.25
i &
93. " 1 4 Ha pucyHKe n3o6paxéH rpathmk HeKOTopom
2 2.
o Flx)= —=x4+ —=x*— —x—8
dyHkummn ¥ = J1X). ®dynkuua 5 5 S5 — oAHa u3

nepBoobpasHbIX pyHKLUN .f"@j-Haﬁp,MTe nrowanb 3akpaweHHon urypsbil.

e 16
e 1.6
i /f—f.--___-hh"\\ -
94, 2 5 * Ha pucyHke n3obpaxeéH rpacgpuk HeKkoTopom
o v 1 5 10 10
o Flx)=—=x"4+=x"——x——
dyHkummn ¥ = J1X). dyHkuua 9 6 3 9 — opgHaus

nepBoobpasHbIX (pyHKLUN .f"@j-Haﬁp,MTe nrowanb 3aKkpaweHHon urypsbil.

e 15
e 15
/’/\
y
1 ."llllr \\"'- =
95. ¢ 3 7 " Ha pucyHke nsobpaxeH rpadhmk HeKoTopomn
) , 63 16
o Flx)=—=x"4+3x"——x——
dyHkummn ¥ = J1X). dyHkuua 5 3 —opHa u3

nepBoobpasHbIX (pyHKLUN .f"@j-Haﬁp,MTe nrowanb 3akpaweHHon hurypsbil.
® 64
® 64
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0l i I:Z' % as
96. . Y}H_a p_Mi”:Ee_FMﬁGﬁa:Ke‘_ir_paﬁuK
5 vy = f(x). AT 12 37
HeKoTopou chyHKUUU PyHK li_ﬂ —
OofHa 13 NepBOOOpa3HbIX (PYHKLUMUMU ° "HamguTe nnowanb 3akpalieHHoN

¢purypsbil.

e 20,25
e 20.25
A

£

! H'“-.
97. ! *  Ha pucyHKe N306paXéH rpadyK HEKOTOPOM

11 -~ 121 154
o Flx)=——x"+ X — X——
dyHkummn ¥ = JX). dynkuua 30 20 3 3 —opHaus

nepBooOpasHbIX (PyHKLUN Flx). HanguTte nnowaab 3akpaweHHoOn purypbil.

® 495

ity

98. ! " Ha pucyHKe N306paxéH rpadmk
_ 5 20 I

o Flx) = — 0 = - Tx -

HekoTopoil pyHkuun ¥ = J(X). dynkums 18 6 3 4 —

oflHa U3 NepBooOOpa3HbIX PYHKLUN /1x). Haitgute nnowagb 3aKpalleHHOM

¢purypbil.

® -5864
l AT
r
y \
99, 6 9 " Ha pucyHKe n3obpaxéH rpadmk
o . 21 5 189 7
oo Flx)=——x4+—x"——x—=
HekoTopon dyHkuun ¥ = f(X). dyHkumn 30 4 5 9 __

OolHa U3 NepBoOOpa3HbIX PYHKLUMN f"lﬂ?]-HaﬁnuTe nnowaab 3akpawweHHOU
¢urypbil.

e 23
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I'Il.

100. ° 6 9 " Ha pUCYHKe N306RAKEH mactwu(_i

FX)=——xX'+ =2 ——x—=

. 10 4 5 2
PyHKUMA —

). o o
’] Hangute nnowaab 3aKpaweHHOU

N y = flx)
HeKoTopoun PyHKLMKN

ofHa 13 nepBoO6pa3HbIX (PYHKLMUMU °
curypsil.

e 1,35
e 1.35

101. ° 8 v " Ha puUcyHKe n3obpaxéH rpacuk
3 . 8l 6
L Fx)=—=x'+—x* — 144x — —
HekoTopoil pyHKkuun ¥ = f(X). dynkums 3 3 1 —
OoAlHa U3 NepBoOOpa3HbIX PYHKLUN I IU‘?J-Hail.uwTe nnowaab 3aKkpaweHHOU

¢purypbil.

e 24
e 24
102. 8 1 * Ha pucyHKe n3obpaxéH rpadmk
) . 27
F(x) = —=x* + —x* — 60x — |

HekoTopoun cbyHKuun ¥ — flx). ®yHKumA 4 4 — ofgHa
M3 nepBoobpa3sHbIX (hyHKLMUMU f(x). HanguTte nnowaaw 3aKpaweHHoun purypol.

e 1

4.3.7. KoopauHATBI U BEKTOPHI

-_—

. OaHbl Touku A(4; 5; 1) n B(0; 9; -8). Yemy paBHa anuHa otpe3ka AB?

Rk

@)
[\
]
\S]

2. YKaxuTe napy KONnmHeapHbIX BEKTOPOB:
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a(1:4:5) , b(0:8:-1)
a(2:8:-1),, b(4:16:-2)
a(0:0:0) , b(8:4:3)
a(1:2;2), b(=1:2;2)

a(1:-3:4), b(4:-3;1)

—

. BekTOp m(4;—8;6) OpTOroHasnieH BeKTopy . YKaXuTe KoopaAuHaThbl
BeKTopa n:

n(=1:-2:-3)
;( 1;2;3)
n(=2:2:4)
n(2=2:—4)
;(—2;—2;4)

. Bbluncnutb KoopamnHaTtbl cepeauHbl oTpeska AB, ecnu A(-10; 2; 3) n B(0; 16; -7).
(5:-8:2)

(=5:9:-2)

(=5:8:2)

(5:9:-2)

(-10;14;-4)

. Yemy paBeH Moaynb BeKkTopa ]\W, ecnu M (\/3_ \/5;\/3) N(2\/§;3\/5;\/§)
J5

J13
Jit

J3+2
V2443

. Bbluucnutb ckansipHoe npousBeaeHne BEKTOPOB 5(2;—1,5;4) 7] l;(—3,5;2;0)

-10
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.31 1 31
7. [aHbl BeKTOpbI a(—; _;1)uB(_;~; ). BbIMMCNNTbL KOOPAMHATLI BeKTOpa
53 48 2
m=15a—-8b.
51515
@)
7 1
(== —310)
8 8
(=3;-15;-5)
o (=3:2;7)
(7:2;11)

8. Oanbi Toukn A(0; 18; -1) n B(4; 13; 0). Yemy paBHa anvHa otpeska AB?

e

o 2432

9. YkaxuTe napy KOnnmHeapHbIX BEKTOPOB:
5 c:(l;4;5)|/I [;(0;8;—1)

o a@8-1), b(4:16:-2)

a(0;0,0),, b(8:4:3)

a(1;2:2), b(-1:2:2)

a(1:-3:4) , b(2-6:8)

—_ — —

10. Bektop m(—1;—4;3)opTOroHaneH BeKTopy 7 . YKaXuTe KOOpAUHATbLI BEKTOpa 71 :
n(=1:-2:=3)

o n(1:2:3)

n(=2;2:4)

;(2;—2;4)

n(-2;-2;4)
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11. Bbluucnutb KOOpAMHaTLI cepeanHbl 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 KoopanHaTbl cepeanHbl oTpeska AB, ecnim 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 Mmoaynb BekTopa ]\T\f, ecnu M(2x/§;3x/§; \/E) N(\/g; \/E;O)
o 4

L V7

o A1

s

AN

14. pw kakom nonoxutensHom n Bektopbl (211+2;1;2) n (1;0;-2)
OpPTOroHasbHbI?

-2; 1

0O O O O

[ ]
[

15. BbluMcnuTb ckansipHoe npon3BeaeHne BeKTOpoB ;(1;_1,5;8) 7] 1;(5;2;1,5) :

o 14

16. [aHbl BekTOpSI ;(3;—3;5) " 5(3;0;5). BbluncnuTb KoopaAnHaTbl BeKTopa
m=>5a—06b.
7.2 1

— )

o 1515715
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1
(Z;—_;IO)
8

5 8
o (3:-15:-5)
o (=327)
o (731D
*{ -} H{—3;2;1}, H{—B;—6;9}.
17. 16.9 L2 3. b ¢ Toraa KonnuHeapHbIMY GyayT
BEKTOpbl...

O a> nbh™
o b™n >
[ ] a— U c—

—

18. M (xq; ¥1; 1), K (x2; ¥2; Z5). Toraa koopanHatel Bektopa KM papHbl...

® {xi—xuy1—yuz1— 2}
O {x2—x1uY2 — Y122 — 71}
x1tx2 | yity2  zitzp
e }

U

19. @ mimk - Torpa BEPHO, YToO...
o [Ta7?[=Vm+n+k

o [aoT=VmEint K

o [Ta7| =vVmnk

20. [Oasbl Toukn M (—1; 2; 3) u B (1; —1; 5). Toraa koopavHaThl BeKTOopa BM
paBHbI...

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 | 4B81= .

e 3

22. M (xq; y1; 21), K (x2; y92; z5). Toraa anvna Bektopa KM pasHa...

® Vxi —x2)? + (y1 — y2)? + (21 — 22)?

268



o V(x1+x2)?+ (y1 4+ y2)? + (z1 + 22)?

o V(1 + y1+z1)? + (x2 + y2422)?

N
23. [Oanbl Touku K (2; —1; -3) u M (1; —2; 3). Torga KoopauHaThl BEKTOpa KM
paBHbL...

e {1,-1;6}
o {1,-1;0}
o {3;-3;6}
o {1;-3;0}

24. A(7;1;-5), B (4;-3;-5). Torna |481= ..

e 5

25. Kakoe yTBepxpeHue BepHoe?

N

s ab=lal-|b|-cos (a, b).
., ab=lal-|b|sin (a, b).
o lal-lbl=ab -cos (a, b).

- -

{

26. CkansipHoe npousseaeHue BektopoB ¢ a;3ay;a; y b bbby papye

[ J a1b1+a2b2+a3b3

O aiazaz + bibybs

O aibybs + biaybs + bibyas

_
b{-4;2,-1}

27. CkansipHoe npou3BeaeHuUe BekTopoB < {_ 2153 } n paBHoO...

e 7
%

28. alb, a {1;—2;4m ,}b{2;2m+1;—m}.1—omam=_"

0; -1

Takoro m Het
0;1

-1

2;1

O O O O

29. 35. Kakoe yTBepxaeHue BepHoe?
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>t Jadl-|B]

COS (a, b) ="
o ab
N ab
COS (Cl, b) ="
. lal-|b]
sin (a, b) = 5 -
lal-|b]

30. CkansipHoe npou3BeaeHne BEKTOPOB

e 3
IR O
3. alb, a n Z,I,b{n,l, n}‘Tor,qan=...

2; -1
-2; 1
1

Takoro n Her
0

o O O O

32. Hanmpute ckansipHoe nNpou3BeaeHue ¢ - b, eCnu: ‘»

e -6

-

a

33. Hamaute ckansipHoe npou3BeneHUe a - 5, ECIIN: . (* ¢)
6, ‘b‘:l, Na:b)=135°.

o 32

3v2
3

o 2
o 32
o &2

>

34. Hanaute ckanspHoe NnpousBeaeHue a - b, eCrun:

a

e _10V3

10vV3
10

o 3

o 5v3

a=3. |5|-4, £(:5)- 10

—a [3] =5 2(@sh)- 150
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35.

e _5/2
o 52
v
5
o 23
o 2v2

e _9\3
o 93
N
9
o 6V3
o 3V3

38.
o 30°

® 60°
o 120°

39.

Hanpgute yron mexay Bekropamu
B rpagycax)

® 60

40.

Hanpute yron mexay BekTropamu
B rpagycax)

e 150

41.

Hanpgute yron mexay BeKTopamu
B rpagycax)

e 45

42,

HanauTte yron mexay BeKTopamu
B rpagycax)

e 30

HaiauTte ckansipHoe npou3sseneHue a

HanguTe ckansipHoe npousseneHune o

HanauTte ckansipHoe npousseneHue « - s, €CNu:

Hangute yron mexay Bektopamu ¢ u >, ecnu a->- 5>=12, |a’>| = 3,

-7, ‘Z‘ —2, 1(2;5): 120°

-
a

- b, €CIN:

- b,ecnu: |

=2, ‘Z‘ =5, 4(2;1?): 135

-

al=6, ‘Z‘:x 4(2;5):150".

- ->

b= =8

a{5; =2; 7} n {7; 5; 2}.(OTBeT yKaxuTe

a{2; 1; 1} n 5 {-1; —1; 0}. (OTBeT yKaxuTe

a{7; 0; -1} n 5{7; 4; 4}. (OTBeT yKaxuTe

a{7; 2; 1} n 5 {1; 1; 0}. (OTBET YKaXuTe
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43. Hanpute yron mexay sektopamm «{4; 5; -2} n » {-7; -5; —4}. (OTBeT yKaxure
B rpagycax)

e 135

44. Hanpgute yron mexay Bektopamu «{-4; 1; 1} n 5 {-1; —1; 0}. (OTBeT ykaxute
B rpagycax)

® 60

45. BbluucnuTb yron mexay a(3;3;,0) y bG;0:0) (OTBeT yKkaxuTe B
BeKTOpamu rpaaycax)

e 45

46. BbluMcnuTb yron mMexay a(0:4;:4) yy 5(0;3;0) (Orget ykaxute B

BEKTOpaMu rpagycax)

o 45

47. [aHbl KoopauHaTkl Tovek: A (1; —1; —4), B (-3; —1; 0), C (-1; 2; 5), D (2; -3; 1).
Torpa kocuHyc yrna mexay npsimbimu AB n CD paBeH...

e -0.7
e -0,7

48. [aHbl koopauHaTbl Touek: C(3;-2;1), D(-1;2;1), M(2;-3;3), N(-1;1;-2). HanguTe
KOCUHYC yrna Mexay Bektopamm C D™~ u M ~~N(OTBeT ykaxuTte B rpagycax)

e (0,7
e 0.7

49. BbluucnuTe yron mexay npsimbiMmu AB n CD, ecnu
A(3;-2;4),B(4;—-1;2),€(6;—-3;2),D(7;—3;1). (OTBeT ykaxxute B rpagycax)

e 30

50. Bbluucnute yron mexay npsimbimu AB u CD, ecnm
A(5;—-8;—1),B(6;—8;—-2),€(7;—-5;11),D(7;—7; —9). (OTBeT ykaxxute B rpagycax)

® 60

51. Bbluucnute yron mexay npsimbimu AB u CD, ecnm
A(1;0;2),B(2;1;0),€(0; —2; —4),D(—2; —4; ).(OTBeT YyKaxuTte B rpagycax)

e 0

52. Bbluucnute yron mexay npsimbimu AB u CD, ecnm
A(—6;—-15;7),B(—7;—-15;8),C(14; —10;9),D(14; —10; 7). (OTBeT yKkaxxute B
rpagycax)

® 45
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53. [Oaubi Toukun A(1;3;0),B(2;3; —1),C(1;2; —1). Beluncnute yron
MeXxay BekTopamu C A7 n € B . (OTBeT yKaxuTe B rpagycax)

® 60

54. HanaguTte yron A TpeyronbHuKa, BepLIMHaMMN KOTOPOrO SIBIISIKOTCS TOYKM
A(1;-1;3),B(3;—1;1),C(—1;1; 3) (OTBeT yKkaxuTe B rpagycax)

e 120

55. HamauTte yron B TpeyronbHuUKa, BEpLUIMHAMWN KOTOPOroO SBIISIKOTCS TOUYKM
A(1;-1;3),B(3; —1;1),€(—1;1; 3) (OTBeT yKaxute B rpagycax)

e 30

56. BbluncnuTe yron mexay Bektopamu a —{2; —2;0} n b {3;0; —3}. (OTBeT ykaxure
B rpagycax)

® 60

57. BbluucnuTe yron mexay Bektopamu a—{v2;v2;2} n b={-3;-3;}. (OTBeT
yKaxuTe B rpagycax)

e 135

58. BbluncnuTe yron mexay Bektopamu a—{0; 5;0} u b={0; —/3; 1}. (OTBeT ykaxurte
B rpaaycax)

e 150

59. BeuluncnuTte yron mexay Bektopammn a—{—2.5;2.5;0} u b=>{-5;5; 5v2}.
(OTBeT ykaxuTe B rpagycax)

® 45

60. [OdaHbl TOuYKM

A(3;—1;0), B(0; 0; —7), C(2; 0; 0), D(—4; 0; 3), E(0; —1; 0), F(1; 2; 3), G(0; 5; —7), H(—V/5;/3; 0)
Kakune n3 aTux To4yek nexar Ha niockocTn Oxy?

(@)
I o m m OO W >
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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), 6(0; 5; —7), H(—V/5;V/3; 0)
KaKMe N3 3TUX TOYEK JN1eXaT Ha NIMOCKOCTU Oyz')

o A

[ ]
I 6 M m OO @

62. [daHbl 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(—V5;V3; 0)
Kakue u3 3Tux Touyek nexar Ha NfocKocTu 0xz?

o A

[ ]
I 6mmogo O W

o O O O

63. [OaHbi Touku A (3; -1; 4), B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HanauTe paccTosiHne
mexnay cepeanHamu otpeskoB AB un CD.

[

64. [OaHbiBekTOpbI c— = (3;-2;1) n a>= (2; —3; —1). Hangure |c— — 2a>)|
O
[ ]

O

SIS

O

65. [Oaxbi Toukn K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). HamguTe Takoe 3HaYeHue y,
yTOObI BbINONHANOCH ycnosue KT = PT.

o -4

66. B ky6e ABC[ A1B1C1[l1, ycTaHOBUTE COOTBETCTBUE MEXAY BEKTOpaMu 1 ux
B3aMMHbIM pa3MeLleHueM.
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KOSIIMHeapHbl
A1 u R
oA NPOTUBOMOMOXHO HampaBsJieHbl
B7CTuA""AT
CKpeLLMBatoLLmecs
BB 2 uATAT
nepneHanKYspHbI

67. YcTtaHOBUTE COOTBETCTBMUE MeXxay BeKtopamMmu u 3Ha4eHUAMU nx ArimH.

ﬁ=(0;2;-4)
2.5
d=(0; 1; -3)
J10
6:(-1; 4; 8)
9
b=(1;2; 5)

68. MCHOHI:SYH AaHHbIe OJIMHbI BEKTOPOB N KOCUHYCbI YyJIOB MeXAay HUMU
yCcTaHOBUTE cooTBeTCTBUE Mexay HUMmM " 3Ha4eHUAMUN cKansipHoro
npoun3seneHnUs BEKTOpoB C— U a —.

el =5, la" =12, Aac)-60

¢ H=30
o1 =3, =] =v2 | Aac)-45°
- d=3
|lc-| =5, [a™>] =6, Aa)= 10
- d=-15
ol =4 |a"> =7, 4@): 180°
= H=-28

69. Onpepenute KocuHyc yrna mexay Bektopamu a—(2; -1;3) n 5-(1; -4;3)
* Tir
7
3V10
14
3v59
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70. Kakas U3 gaHHbIX TOYEK NEeXUT Ha ocu z?
o A(0;3;1)
o B (0;0;0)
e (C(0;0;4)
o D (0;-3;0)

71. Haiaute koopauHaTbl cepeanHbl oTpeska PQ, ecnu P (1,2; -3; 6,3), Q (-2,6; 3,2;
-5,1).

0 (-0,7; 0,1; 0,6)
O (1,9; -3,1; 5,7)
o (0,7, -0,1; -0,6)
O (-1,9; 3,1; -5,7)

o O O

72. Hangurte KoopauHaTthbl BekTopa A” 'B”—, ecnu A (-3; 2; 1), B (1; -4; 3).

ATBT4; -6; 2)
o ATBT(-2; -6; 2)
o ATBT(-2; -2; 4)
o AB™(4;6;2)

73. Haingute pacctosiHue mexay Toukamu B (-2; 0; 3), K (3; 4; -2).
o V42

V66

o) 2\/5

0 2\/%

74. HaitauTte cymmy BeKTOpOB — 2 5
- ymmy p _(_’0’3’5) o (__ 1 __)
0; ;-1

L)
(119 7)
. L 630 20
119 7

6 30 20

519 23
6 30 20

(@)

75. Touka M - cepeauHa otpeska AB. HanguTte koopauHaTtbl Touku B, ecnu A (2; -1;
6), M (1; 4;0)

o B(0; 7; -6)
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o B(4;7;6)
o B(3;-6; 12)

e B (0;9; -6)
76. BblumcnuTe yron Mexay BEKTOpaMy c— U a—, €Cnu, [c—| = 2, |a—| = \/3_, (> Xa>=3

(Brpaagycax)
e 30

77. Yemy paBHO pe6po ky6a ABCDA1B1C1D1, ecnu A (2; 0; 0), A1 (2; 0; 4)?
o -4

2
16

78. BbluucnuTe pasHOCTb BEKTOpoB n>— d —, ecnu o= (—2;—1;4), d~= (3;1;-1).

® (-5;-2;5)
o (1;0;3)

o (5;2;-5)
o (-5;0; 3)

79. [OaHo BekTOp 5= (6;—8;0). Hangute koopanHaTbl BeKTOpa _1,58_

o (9;12;0)

o (-9;12; -1,5)

o (9;12;-1,5)

e (-9;12;0)

80. Haingute KoopaMHATLI TOYKM, CUMMETPUYHOM Touke A (-1; 3; 2),0THOCUTENbLHO
Touku Q (3; -1;4).

o (5;1;10)

o (5;-1,6)

e (7,-5,6)

o (-7;5;-6)

81. Hainngute paguyc n koopauHaTtbl UeHTpa ciepbl X2+ y2 + 22 — 2x + 4y — 2z = 31
o 0(-1;2;-1),R= ~37

e 0O(1;-2;1),R= 37
o 0O(1;-2;1),R=37
o O(-1;2;-1),R=37

82. [aHblBekTOpbLI c— = (—1;3;7) n a>= (6; 2; —8).Hanaute KoopanHaTbLI BeKTOpa
2+ 3>
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e (16; 12; -10)
o (20; 12; 38)
o (20; 12; -10)
o (-2; 6; 14)

83. [MaHbl ToukM A(5;3;2), B(3;-1;—4). HailauTe AnNuHy BekTopa AB.

o 2V14

o 6V E

o 8

o -12

84. [aHbi A(-1;2;3) n B(1;-1;4). Pa3anoxute BeKTOp AB No KOOpAUHATHbLIM

TOYKHN
BeKTOpam
— —_ —_ -

AB=-2i +3j -k
AB=j+Tk

-

o AB=2i-3j+k

AB=3i -2j-k _
85. [aHbl BekTOpbI { —3;—1}u b{—1;2;0}. HanauTte KoopauMHatbl BeKTopa = —b.
al; c a

a -2:5—1¢.
© §—2;—5;—}i}

S REE
86. [MaubiBektopbl { —4;3}m b{-3;2;1}. HaitauTe koopauHaThLl BekTOpa = +b.
a?2; c a
o e {124
:2:44 .
cj{—l;}i’;4}

o € ;

o O {124}

(@)

—

87. [aHbl A(2;3;-1) n B(4;1;-1). Pa3noxute BeKTOp AB No KOOpAWHATHbIM
TOUYKMU
BeKTopam

— - - -

o ay AB=-2i+2j—k
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(@)

O

o AB=2i-2].

oy AB=2i+2j

e

88. [aHbl BekTOpBI _’{ 3-1}um b{-1;2:0}. HailanTe KOOpANHATLI BeKTOpa = +b.

al; c a

4.3.8. MHOrOrpaHHUKHM U TeJIa BPALICHUS

1.

2,

Mnowapb noBepxHOCTU KybGa paBHa 18. Hanagute ero gnaroHanso.

3

O61bem Kyba paBeH 8. Hanaute nnowanb ero NOBEPXHOCTHU.

24

. Ecnu kaxpgoe pebpo ky6a yBennuuTb Ha 1, To ero nnowagb NOBEPXHOCTU

yBenununtca Ha 54. Hangute pebpo Kyba.

4

Bo ckonbKo pa3 yBenuuutca oobem Kyba, ecnu ero pebpa yBenuuntb B Tpu
pasa?

27

. OvaroHanb Kyba paBHa \/ﬁ HanauTe ero obsLem.

8

O61bem Ky6a paBeH 24\/5. HanguTte ero guaroHans..

6

. Ecnu kaxxpoe pebpo Kyba yBennuntb Ha 1, To ero o6em yBenuuutca Ha 19.

Hanaute pebpo Kyba.

2
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8. Bo ckonbKo pa3 ysBenuuutcs nnowaab NoBepxXHOCTH Ky6a, ecnu ero pe6po
yBenuyYnTb B TpU pasa?

e 9

9. OwaroHans Ky6a pasHa 1. HanauTte nnowaab ero noBepXHOCTH.

e 2

10. Nnowaab noBepxHocTu Ky6a paBHa 24. Hainaute ero o6bem.

11. O61bem ogHoro ky6a B 8 pa3s 6onblie o6bema gpyroro Ky6a. Bo ckonbko pas
nnowanb NOBEepPXHOCTU NepBoro Kyba 6onblue nnowaan NnoBepxXHOCTU BTOPOro
Kyb6a?

o 4

12. [OBa pe6pa npsmoyronbHoOro napannenenuneaa, BbiXxogsle W3 oOOHOM
BepLUMHLI, paBHbl 3 U 4. [nowaab NOBepXHOCTU 3TOro napannenenvneana paBHa
94. Hangute TpeTbe pebpo, BbIXoAsiLiee U3 TOM e BepPLUUHDbI.

e 5

13. [Ba pe6pa npsiMoyronbHOro napannenenunena, BbIXoaswme U3 ogHom
BepLUMHLI, paBHbl 1, 2. [nowaab noBepxHOCTU Napannenenuneana pasHa 16.
HawnpguTe ero gnaroHans.

e 3

14. Nnowaak rpaHun NnpsiMoyronbLHOro napannenenunena pasHa 12. Pe6po,
nepneHaAUKYNsApHOe 3TOU rpaHu, paBHo 4. Hanaute o6bem napannenenuneaa.

o 48

15. O6Bbem npsamoyronLHoro napannenenuneaa paseH 24. OaHo u3 ero peéep
paBHoO 3. HanauTte nnowagb rpaHy napannenenunena, nepneHAUKynapHON 3ToOMy

pe6py.
e 8

16. O6Bbem npsmoyronLHoro napannenenuneaa paseH 60. Mnowapb ogHOM ero
rpaHu paBHa 12. HamguTe pebpo napannenenunena, nepneHAUKYNspHoe 3TON
rpaHu.

e 5

17. [Ba pe6pa npssMOyronbLHOro napannenenunena, BbIXoaslme U3 ogHom
BepLUUHbI, paBHbl 2 1 6. O6bem napannenenuneaa paseH 48. Hanaurte Tpetbe
pebpo napannenenunena, Bbixoaslliee U3 TON XXe BePLUUHbI.

o 4
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18

19

20

21.

22

23.

24

25.

26.

27.

. Tpwu pebGpa npsiMoyronbHOro napannenenunena, Bbixogsme n3 ogqHomn

BepLlUUHbI, paBHbI 4, 6, 9. Hanante pebpo paBHoBenuKoro emy kKyoa.

6

. [Ba pebpa npsAMoyronbHoro napannenenuneaa, Bbixoaswmue n3 oaHomn

BepLUMHbI, paBHbl 2, 4. [lnaroHanb napannenenuneaa paBHa 6. Hangute o6bem
napannenenuneaa.

32

. [Ba pebpa npsAMoyronbHoro napannenenuneaa, Bbixoaswmue u3 oaHomn

BepLUMHbI, paBHbI 2, 3. O6bem napannenenunena paseH 36. Hangure ero
AnaroHanb.

7

[Ba peGpa npssmMoyronbHOro napannenenuneaa, Bbixogsiue n3 ogHoun
BepLWUHbI, paBHbl 2, 4. lnaroHanb napannenenunena pasHa 6. Hamgurte nnowaab
NOBepPXHOCTU Napannenenuneaa.

64

. [Ba pebpa npssmoyronbHoOro napansnenenunega, BbixogsiLme us ogqHoun

BepWwuHbI, paBHbl 1, 2. O6eM napannenenuneaa paseH 6. Hamgute nnowaab ero
NOBEpPXHOCTHU.

22

B cocyn, umerowmn ¢popmy npaBunbHOU TPEYroribHOW NPU3MbI, HANUMU BoAy.
YpoBeHb Boabl aocturaeT 80 cMm. Ha kakon BbicoTe OyaeT HaXoAUTLCS YPOBEHb
BOAbIl, €CNIN ee NepenuTb B APYron TakoW XXe cocyA, Y KOTOPOro CTOpoHa
OCHOBaHus B 4 pa3a 6onblue, 4em y nepsoro? OTBeT Bbipa3nTe B CM.

5

. Hanmgute nnowaab 60KOBOW NOBEPXHOCTU NMPaBUITbHOM LLECTUYTONIbHOMN

NpU3Mbl, CTOPOHa OCHOBaHUSI KOTOPOW paBHa 5, a Bbicota — 10.

300

HanauTte nnowanb NOBEPXHOCTU NPAMON NPU3Mbl, B OCHOBaAHMU KOTOPOM
NexuT pomMb ¢ AnaroHansiMu, paBHbiMu 6 n 8, 1 60KoBbIM pebpom, paBHbIM 10.

248

Hangute 60okoBOE pebpo NpaBUNIbHON YeTbIPEeXYrofibHOW NPU3MbI, €Crn
CTOpOHa ee oCHOBaHuA paBHa 20, a nnowaab NoBepxHocTu paBHa 1760.

12

OcHoBaHMeM NPAMON TPEyrosibHOM NPU3MbI CITYXXUT NPAMOYTrOSibHbIN
TpeyronbHUK ¢ Katetamu 6 n 8, 6okoBoe pedbpo paBHo 5. Hanaute o6bLEM NPU3MBI.

120

281



28. OcHoBaHVeM NPSAMON TPEyrosibHON MNPU3Mbl CAYXUT NPAMOYrOfbHbIN
TpeyronbHUK ¢ KateTamu 6 1 8, BbicoTa npusmMbl paBHa 10. HamauTte nnowaas ee
NOBEpPXHOCTHU.

® 288

29. Mnowaab NOBEPXHOCTM NPaBUNLHON TPEYronbLHON NpU3MbI paBHa 6. Kakon
CTaHeT nnowaab NOBePXHOCTU NPU3MbI, €Crnn BCce e€ pébpa yBenunyarcs B Tpu
pasa, a ¢popma ocTaHeTCA NpexHen?

o 54

30. OcHoBaHMeM NPAMON TPEeYrosnbHON NPU3MbI CAYXKUT NPSIMOYrOfbHbIN
TpeyronbHUK ¢ KateTamu 5 n 12, 6okoBoe pebpo npu3mbl paBHo 8. Hangurte
nnowanb 60KOBOM NOBEPXHOCTU NPU3MbI.

e 240

31. OcHoBaHuem NPsAMON TPEYronbLHON NPU3MbI CIYXXUT MPSAMOYTrOfbHbIN
TpeyronbHUK ¢ Katetamu 9 n 40, 6okoBoe pebpo npuambl paBHo 50. Hanaute
nnowanb 60KOBOM NOBEPXHOCTU NMPU3MBbI.

® 4500

32. OcHoBaHueM NPSAMON TPEYroNbHON NPU3MbI CIYXXUT MPSAMOYTOfbHbIN
TpeyronbHUK ¢ Katetamu 3 u 5. O6em npusmbl paBeH 30. Hanaute ee 6okoBoe
pebpo.

o 4
33. B npaBunbHoi TpeyronbHoi nupamuae SABC ¢ BeplumHO S GUCCEKTPUCHI
TpeyronbHuka ABC nepecekaroTca B Touke O. Nnowaab

TpeyronbHuka ABC paBHa 2; 06bemMm nupamuabl paBeH 6. Hanaute anuHy
otpe3ka OS.

e 9
34. B npasunbHoW TpeyronbHou nupamuge SABC meguaHbl

ocHoBaHusa ABC nepecekatotcs B Touke O. MNnowaab TpeyronbHnka ABC paBHa
9; o6bemM nupamuabl paBeH 6. Hamante anuHy otpeska OS.

e 2
35. B npasunbHom TpeyronbHou nupammuae SABC meguaHbl

ocHoBaHus ABC nepecekatorcs B Touke O. [lnowagb TpeyronbHnka ABC paBHa
2; o6bem nupamuabl paBeH 5. Hamgute anuHy otpeska OS.

e 7,5
e 75

36. B npasunbHoW TpeyronbHou nupammuae SABC meguaHbl
ocHoBaHus ABC nepecekatotcsi B Touke O. [nowaab TpeyronbHuka ABC paBHa
2; o6 bem nupamuabl paBeH 4. Hanagute anuHy otpeska OS.
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® 6

37. B npaBunbHOW YeTbIpexyronbHoi nupamuage SABCD Touka O — LeHTp
OCHOBaHus, S — BepwunHa, SO=15, BD=16. Hanante 6okoBoe pedbpo SA.

e 17

38. B npaBunbHoOW YeTbIpexyronbHoi nupamuage SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SB=13, AC=24. Hangurte 6okoBoe pebpo SO.

e 5

39. B npaBunbHOM YeTbipexyronbHoi nupamuge SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SO=8,BD=30 . Hangute 60okoBoe pebpo SC.

e 17

40. B npaBunbHoOW YeTbipexyronbHon nupamuae SABCD Touka O — ueHTp
OCHOBaHus, S — BepwuHa, SD=10, SO=6. Hangute anuHy otpeska AC.

e 16

41. B npaBunbHON YeTbIpexyronbHon nupamuae SABCD Touka O — ueHTp
OCHOBaHus, S — BepwuHa, SO=12, BD=18. Hangute 6okoBoe pebpo SA.

e 10

42. OcHoBaHueM nupamMuabl ABAAETCA NPAMOYrosibHUK CO cTopoHamu 3 u 4. Ee
o6bem paBeH 16. HanguTte BbICOTY 3TOM NMpamMuabl.

e 4

43. Hangute 06beM NpaBUNLHON TPEYronbHOW NMpamMuabl, CTOPOHbI OCHOBaHUS
KOTOpPOM paBHbI 1, a BbICOTa paBHa \/§ .

e (.25

e (0,25

44. HanguTe BLICOTY NPaBUNILHOW TPEYrofibHOW NUPaMuabl, CTOPOHbLI OCHOBaHUSA
KOTOPOW paBHbI 2, a 00 beM paBeH V3.

e 3

45. B npaBuUnbLHON YeTbIPEXyronbHON NUpaMuae BbICcoTa paBHa 6, 60koBoe pe6po
paBHo 10. HanguTte ee o6bLem.

® 256

46. HawnguTe nnowanb 60KOBOM NOBEPXHOCTU NPaBULHON YeTbIPeXyronbHOW
nMpamMmabl, CTOPOHa OCHOBaHUs1 KOTOPOM paBHa 6 1 BbicoTa paBHa 4.

® 60
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47. B uMnMHAPUYECKOM cocyae YPOBeHb XUAKOCTM aocturaeT 16 cMm. Ha kakown
BbiCOTe OyeT HaXO0AUTLCS YPOBEHb XUAKOCTU, €CININ €€ NepenuTb BO BTOPOWN
cocya, AMamMmeTp KOToporo B 2 pa3a 6onbLie nepBoro? OTBeT Bbipa3ute B CM.

o 4

48. O61BLem nepsoro uMnMHApa paseH 12 M3. Y BTOPOro UMnuHApa BbICOTa B TPU
pa3a 6onblle, a paguyc OCHOBaHUA — B [iBa pa3a MeHblue, YeM Yy NepBoro.
Hanaunte o6bem BToporo uunuHapa. OTeBeT Aante B KyoOun4eckmx meTpax.

e 9

49. Paguyc ocHoBaHuMA UMNUHAPA paBeH 2, BbicoTa paBHa 3. HanguTe nnowaab
OOKOBOM NOBEPXHOCTU LUNNHAPA, AEeNEeHHYI0 Ha TT .

e 12

50. B uunuHapmyeckun cocyn Hanunu 6 Ky6. cMm Boabl. B Bogy NonMHOCTLIO
norpy3unu aetansb. lNMpun 3TOM ypoBeHb XUAKOCTU B cocyae yBenuuunca B 1,5
pasa. Hangute o6b€m getanu. OTBeT Bbipa3uTte B KyO.

e 3

51. [dnuHa oKpyXHOCTU OCHOBaHUA LMNMHAPaA paBHa 3, BbicoTa paBHa 2. Hangure
nnowanb 60KOBOM NOBEPXHOCTU LUNUHAPA.

® 6

52. TMnowaab oceBoro cevyeHnsi LMNUHApPa pasHa 4. Hangurte nnowapb 60koBoOM
NOBEPXHOCTU LUNUHAPA, AENEeHHYI0 Ha TT.

e 4

53. [nuHa OKpYXHOCTU OCHOBaHusA UMNuHApa pasHa 3. MnowaaL 60KkoBoOW
noBepxHOCTU paBHa 6. HanauTte BbiCcOTy uMnuHAapa.

e 2

54. TMnowaab 60KOBON NOBEPXHOCTU LUNMHAPA paBHa 21T, a AnameTp
ocHoBaHua — 1. HamguTe BbICOTY LMNMHApa.

e 2

55. Mnowaab 60KOBON NOBEPXHOCTU UMNMHAPA paBHAZTT , a BbicoTa — 1.
Hanaute guameTp ocHoBaHUA.

o 2

56. O61em koHyca paBeH 16. Yepes cepeguHy BbICOTbI NapanfefibHO OCHOBaHUIO
KOHycCa npoBefeHO ceyeHue, KOTopoe ABMSAeTCA OCHOBaHUEM MeHbLUero KoHyca ¢
TOW e BepwunHoW. Hanaute o6beM MeHbLUero KoHyca.

o 2
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57. Bo ckonbKo pa3 yMeHbLUTCA 06 beM KOHyCa, eCrin ero BbICOTa YMEHbLUUTCA B
3 pasa, a paanyc OCHOBaHMWsl OCTAHETCS NPEXHUM?

e 3

58. Bo ckonbko pa3 yBenMuutcsi 06-em KoHyca, ecriv paguyc ero oCHoOBaHUs
yBennuntca B 1,5 pasa, a BbicoOTa OCTaHeTCs NpeXxHen?

e 2725
e 225

59. BebicoTa KOHyca paBHa 6, o6pa3syrowan pasHa 10. Hangute ero ob6bem,
AereHHbIN Ha TT.

e 128

60. KoHyc nonyvaetcs npu BpaweHUn paBHO6eApeHHOro NPsiMOYrofibHOro
TpeyronbHuka ABC Bokpyr kaTteTa, paBHoro 6. Hamaurte ero o6bem, AeneHHbIN

HaTT .

e 72

61. [dnuHa oKpyXHOCTM OCHOBaHUSA KOHyCa paBHa 3, o6pasyiowas paBHa 2.
HanguTte nnowaab 60KOBOM NOBEPXHOCTU KOHYyca.

e 3

62. Bo ckonbKo pa3s yBenuuuTcs nnowaab 60KoBOM NOBEPXHOCTU KOHYCa, eCnu
ero ob6pasyrouwan yBenmuutcs B 3 pasa, a paamyc OCHOBaHUSA OCTaHeTCcA
npexHum?

e 3

63. Papuyc ocHoBaHus KOHyca paBeH 3, BbicoTa paBHa 4. HanguTe nnowaab
NOSIHOW NOBEPXHOCTU KOHYCa, AeNeHHYIo Ha TT .

e 24

64. BbicoTa KOHyca paBHa 4, a AmameTp ocHoBaHus — 6. Haaute ob6pasyiowyio
KOHyca.

e 5

65. BbicoTa KoHyca paBHa 4, a anvHa obpasylowein — 5. Hanaute gnameTp
OCHOBaHUs KOHyca.

® 6

66. [OuameTp ocHOBaHUSA KOHyCa paBeH 6, a AnvHa ob6pas3syrowen — 5. Hangute
BbICOTY KOHyca.

e 4
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67. nNnowapb ocHOBaHUA KOHyca paBHa 161, Bbicota — 6. HanaguTe nnowaab
0CeBOro ce4yeHus1 KoHyca.

e 24

68. BnicoTa koHyca paBHa 8, a anuHa o6pasyrowen — 10. HanguTe nnowaab
OCeBOro Ce4YeHusi ITOro KoHyca.

o 48

69. [OuameTp ocHOoBaHUs KOHyca paBeH 12, a AnuHa o6pasyrowen — 10. Haingute
nnowanb 0CeBOro ce4eHMs 3Toro KoHyca.

o 48

4.3.9 JjieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U
TEOPUHU BEPOATHOCTEM
Tecm:

1. KakoBa BepoOsITHOCTb TOro, YTO NpPU MU3BATMM OAHOM KapTbl M3 Konoabl B 36
JINCTOB UTPOK BbIHET KOPONSA NUK?

o
e 1/36
1/25

a4

2. KakoBa BEpOATHOCTb TOro, YTO MPU M3BLATUM OOHON KapTbl M3 Konogbl B 36
NUCTOB UrPOK BbIHET CEMEepPKy YepHON MacTu?

o 1/22
o 1/16
o Va

e 1/18

3. KakoBa BepOSAITHOCTb TOr0, YTO Ha OTKPbLITOM Hayrag NnUCTe OTKWOHOro KaneHpaps
Ha ssHBapb okaxeTtcs 10-e yncno?

12

1/5
e 1/31
o 1/27

4. KakoBa BepPOSITHOCTb TOrO, YTO HA OTKPbLITOM Hayrag fIMcTe OTKUAHOro KareHaaps
Ha AHBapb OoKaxeTtcsl 32-e Ynucno?

1
2
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10.

(@)

(@)

Ya
0

B kopobke Haxoaatca 2 OGenbix, 3 4YepHbIX M 4 KpacHbiX wWwapa. Hayrag
BbIHUMaeTCA OAUH Wwap. HanTu BepOATHOCTb TOro, YTO BbIHYTbIN LWIAp YepPHbIN.

5/9
2/3

1/3
1

B kopobke HaxopaTca 2 OenbiX, 3 4YepHbIXx M 4 KpacHbiX wapa. Hayrap
BbIHAMaeTCA OAMUH wWap. Hantn BepoATHOCTb TOro, YTo BbIHYTbIN Wap 6enbin nnu
YepHbIN.

7/9
2/3
1/3

5/9

. B notepee yuyactBytor 100 GunetoB, cpean Kotopbix 5 BbIMrpbiwHbIX. Hayrag

OepyT oauH 6uneT. KakoBa BepOATHOCTb TOro, YTO B3ATbIN OMMNET BbIMIPbIWHbLIN?
4/5

%]

3/20

1/20

. BpoweHbl ABe UrpanbHble KocTU. HaiTN BepOATHOCTb TOro, YTO Ha NepPBOM KOCTU

BbINano YUCcrno 2, a Ha BTOpOVI He4YyeTHOe 4YUCcno.

1/12
%]
1/13
2/3

. BpOI.I.leHbI ABe urparnibHbleé KOCTHU. Hantn BepPOATHOCTb TOro, 4YTO Ha nepBoﬁ KOCTH

BbINasno 4YeTHOe YUCIIO, @ Ha BTOPOW KpaTHOe TpeM.
1/9
1/6
2/9
1/3

M3 nonHoro HabGopa AOMWMHO, He rNAAA, U3BNeKarT ABe KocTAwku. Hantu
BEPOATHOCTb TOrO, YTO Ha KaXXA0W U3 KOCTSALEK OAHa NONOBMHKa byaeT «nycTom».

11/33
2/5
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o 4/19

e 1/18

11. HanTn BepoATHOCTL TOro, YTO B pe3ynbTaTe OQHOro GpocaHMA UrpanbHOW
KOCTM BbiNagaeT Ynucno, oTnmyHoe ot 1.

o 1/6
o 1/3
o 1/12
® 5/6

12. HaiTn BeposAITHOCTL TOro, YTO Hayrag BbIHyTasi U3 NONMIHOro Ha6opa [OMMWHO
OAHa KOCTb OKaXXeTCA He Ay6nem.

e 0,75

13. BepoATHOCTL NonagaHus MsAYa B KOP3UHY, GPOLIEHHOro OAMH pa3 HEKOTOPbLIM
6acketbonuctom, paBHa 0,4. Hautm BepoATHOCTbL TOro, 4YTOo, OPOCUMB MSAY B
KOP3UMHY, 3TOT 6acKkeTOONMCT NpoMaxHeTCs.

® (0,6

14. Hayrag HasbiBaeTcsi oQHO M3 MNepBbIX TPUMHAAUATU HaTypanbHbIX YUCern.
PaccmaTpuBarotca coObiTMA: A — Ha3BaHHOE 4YUCINO SIBNISIETCA YeTHbIM; B —
Ha3BaHHOEe 4YMCIIO KpaTHoe TpeM. YCTaHOBUTb, SAABMAKTCA N cobbitua A n B
He3aBMCUMbIMMW.

® He gaBnstTcs

15. BeposAITHOCTbL BbIMrpbilla Ha HEKOTOPOW GUpXe B TeYeHue Kaxporo u3 OByX
c¢oukcupoBaHHbIX AHen paBHa 0,3. HanTu BepoATHOCTb TOro, YTO Ha 3TOM Oupxe
BbIMIPbILUMA NPOU3ONAYT B KaXAbIN U3 3TUX ABYX OHEN.

® (0,09

16. BepoATHOCTbL BbLIMIpbIlla HA HEKOTOPOW GUpXe B TeYeHMe KaX[oro M3 AByX
c¢oukcupoBaHHbIX AHen paBHa 0,3. HanTtu BepoATHOCTb TOro, YTO Ha 3TOM Oupxe
ABa 3TUX AHSA He OyAeT BbIUrpbILLEn.

® 0,49

17. BepoAITHOCTb BbIMIPbILIA HA HEKOTOPOW GUpXKe B TeYEeHWe Kaxporo us Asyx
c¢oukcupoBaHHbIX AHen paBHa 0,3. HanTu BepoOATHOCTb TOro, YTO Ha 3TOWN Oupxe
BbIUIPbIXA NPON3OUAYT XOTA Obl B OAUH U3 ABYX (PUKCUPOBaAHHbLIX AHEWN.

e (0,51

18. [Ba cTpenka He3aBMCMMO ApYyr OT Apyra CTPEnsiioT No MUlieHn. BeposaTHOCTL
nonagaHusi N0 MULIEHUM Yy nepBoro ctpenka pasHa 0,65, y Btoporo pasHa 0,8.
HanTu BepoATHOCTb TOro, YTo XOTA Obl OAUH U3 CTPENKOB NonageT Nno MULLEHMU.

e 0,93
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19. [Ba cTpenka He3aBUCUMO ApYr OT Apyra CTPensiioT No MuUleHU. BeposiTHOCTL
nonagaHusi N0 MULIEHM Yy nepBoro ctpenka pasHa 0,65, y BToporo pasHa 0,8.
HanTn BepoATHOCTb TOro, YTo XOTA 6bl OAUH NPOMaXHETCH.

e (0,48

20. BeposITHOCTb TOro, YTO NlaMNoYKa B NIIOCTPE NeperopuT B TeYeHUe roaa, paBHa
0,3. Cuurtasn, 4YTO Kaxpasa W3 ABYX TaKuUX NamMrnoyek B JIIOCTpe neperopaeTt
He3aBMCUMO OT ApPYrow, HauTU BEPOATHOCTb COObLITUS B Te4YeHue ropda He
neperopuT XoTa Obl 0AHa famMnoyka.

e (091

21. CkonbKo pasnuUuHbIX [ABY3HAYHbIX YMCEN C pa3HbIMM uUudpamum MOXHO
3anucatb, ucnonb3aysa undcpst 4, 51 6?

® 6

22. CKONMbKO pasfUuHbIX [ABY3HAYHbIX 4YMCeN C pasHbIMM uudpamm MOXHO
3anucartb, ucnonb3ysa uudpol 6, 7, 8 u 9?

e 12

23. CKonbKO pasnUuHbIX ABY3HAYHbIX YMCEN C pasHbIMM UUdpPaMu MOXHO
3anucatb, ucnonb3ya ungpsi 0, 3, 5 7?

e 9

24. CkonbKO pasfUuHbIX TPEX3HaYHbIX YMCeNl MOXHO 3anucaTb C MOMOLLIO
undp 8 n 9?

e 8

25. CKonbKO pasfnUuHbIX TPEeX3Ha4HbIX YMCesl MOXHO 3anucaTb C MOMOLLIO
uudcp 0 u 5?7

o 4

26. CKoOnbKO pasnUyYHbIX YeTbIPeXOYKBEHHbIX C/106 MOXHO 3anucaTb C NOMOLbLIO
OYKB «N» U «a»?

e 16

27. CKONbKO pa3NMUyHbIX YeTbIPeXOYKBEHHbIX CJI08 MOXHO 3anucaTh C NOMOLLbIO
OYKB «L», «a» U «n»?

e 31

28. TyTewecTBEHHUK MOXET NONACTb U3 NyHKTa A B NYHKT C, npoexaB Yepe3 NyHKT
B. Mexpay nyHktamu A n B nmerotca Tpu pasnumyHbie Aoporu, a Mexay nyHkramu B
n C — yeTbipe pasnuyHble aoporn. CKOMbKO CyllecTBYeT pa3fiMiyHbIX MapLUpyTOB
Mexay nyHktamm A mn C?

e 12
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29. Yto6LI nonacte M3 ropoga M B ropoa K, HyXHO npoexaTb 4epe3 ropog H.
Mexay ropogamu M n H nmerotca 4 aBrogoporu, a us ropoga H B ropoa K MoxHo
nonactb nNuM6o noespnom, nNu6o camonetom. CKONMbKO cCywecTBYyeT pasfinyHbIX
cnocob6oB ao6partbca U3 ropoaa M B ropoa K?

e 8
30. Ckonbkumum cnocobamm MOryT 3aHATL ouYepeAb B LWKONbHbIA 6yder 5
yJyawumxca?

e 120

31. HawnTtm 3HauveHune Ps.

® 5040

32. HanTtm 3HaveHune Ps.

® 40320

33. CkonbKumM cnoco6amMu MOXHO paccaauTb YeTBepbIX AeTel Ha YeTbipex
CTyNnbsiX B CTOJIOBOM AeTCKOro capga?

e 24

34. Ckonbkumu cnocob6amm MOryT 3aHATb MecTa 5 yyawmxcs Knacca 3a NATbIO
OAHOMECTHbIMU NapTamn?

e 120

35. CKOMbKO pasnUyHbIX NATU3HAYHbLIX YMCeN, He coaepXawuxX OAUHAKOBbLIX
undp, MOXHO 3anucaTb ¢ nomowbio uudp 1, 2, 3, 4, 5 Tak, 4TOoObLI NepBon Obina

undpa 4?
e 24

36. CkonbKo pasnuMuHbIX MATU3HAYHbLIX YUCEN, He coAepXalux OAWHAKOBbIX
undp, MOXHO 3anucatb ¢ nomMoLbio undgp 1, 2, 3, 4, 5 Tak, 4yToObI NepBon Gbina
uudpa 2, a nocnegHen — uncpa 4?

® 6

37. CKONMbKO pasfMuHbIX MATU3HAYHbLIX YUCENl, HEe coAepXalmx OAUHAKOBbLIX
undp, MOXHO 3anucaTb ¢ nomowbio uucp 1, 2, 3, 4, 5 Tak, YTOObLI NOCNeaHNMMU
Obinu undpsbl 1 1 2, pacnonoXxeHHbIe B F1O60M nopsiake?

o 12

38. Hantu sHauyeHue BbipaxeHUs 2
23 '
25
36

e 32

39. Haittn 3HaueHUe BbipaXeHus 14
12!
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o 181
o 192
o 236

® 182

40. Hantu 3HayeHUe BbipaXeHUs aa
o 3/7

o

o 5/7

o 1/7

41. HailTh 3HaYeHMe BbIPAKEHUS orgr
e 55

o 22

o 33

o 45
42. Bblumcnutb Al

e 5

43. Bbluncnutb A}
e 12

44. Bbluncnutb A§
e 720

45. Bbluncnutb A}
® 336

46. Ckonbkumu cnocobamm Ans yvyacTusi B KOHepeHUUn u3 9 YneHoB Hay4YHOro
obLecTBa MOXHO BblOpaTb YeTBepbIX CTYAEHTOB?

e 126

47. CkonbKo pasnuyHbIX aKKOpAoB, coaepXawmx 3 3ByKa, MOXHO obpa3oBaTb U3
12 KknaBuLl OAHOW OKTaBbl?

e 220

48. B nomeweHun 16 namn. CKONMbKO CyllecTBYeT BapuaHTOB €ro OCBeLlleHUs,
ecrnv oAqHOBpPEMEHHO AO0JMKHbI cBeTUTLCA 14 namn?

e 120

49. Ha nnockocTn oTmeuyeHo 13 Touek, MpUYeM HUKaKMe 3 U3 HMX He nexaT Ha
oAHOM NPAMON. CKONbKO PasnMyYHbIX OTPE3KOB MOXHO NMOCTPOUTb, COeAUHASA 3TU
TOYKM nonapHo?

e 78

50. Ha okpyxHOCTM oTMeuyeHO 12 Touyek. CKONbLKO pasfUyHbIX TPEYrofibHUKOB C
BepLUMHAMMU, BbIGPAHHLIMU U3 3TUX TOYEK, MOXHO NOCTPOUTL ?

e 220
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51. Haiitn 3HaueHwue C}
® 6

52. Haiitn 3HaueHue C3
o 21

53. Hantn sHauyeHue C3
® 56

54. Haintm 3HaueHue C,

e 10
55. Haiitn sHaueHune, npegBapuTenbLHO ero ynpoctus C12 + C13
14 14

e 105

4.4. MarepuaJjibl OLEHOYHBIX CPEICTB JJIsl IPOMEKYTOUYHOM aTTeCTAMHU
(3x3ameH)

Ha BhInioTHEHHE TMCHbMEHHOM 2K3aMEHAIIMOHHONW pabOoThI IO MAaTEMATUKE
naetcst 4 actpoHoMUueckux 4aca (240 MUHYT).

DK3aMeHaIMOHHAs pad0Ta COCTOUT U3 2-X YacTel: 00s13aTeIbHON U
JOTIOJIHUTEBHOM.

OO0s3aTenpHas 4acTh COACPKUT 3aJaHUSI MUHUMAIBLHOTO 0053aTeTbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS YaCTh — 0OJIee CIOXKHBIC 3aJaHMUSI.

[Ipu BeIMOTHEHUH 3aJaHUI 0053aTEIbHOMN YacTh TpeOyeTCs MPECTABUTD X0/
pEIIeHUs U yKa3aTh MOJYYEHHBIN OTBET. 3a MPaBUIILHOE BBIMOJIHEHUE JIFOOOTO
3a/1aHusl U3 00s3aTEIbHON YacTH 00ydaroIuiics moaydaer oaun 6amt. [pu
BBITIOJIHEHUH 3aJIaHUSI U3 JIOTIOJTHUTEIIbHON YacTh HEOOXOAMMO MOAPOOHO OMUCATh
XO0J1 pelieHust ¥ 1aTh OTBET. [IpaBuIbHOE BBINIOTHEHNE 3aJaHUN JOTIOJHUTEIIHLHOM
4acTH olleHHuBaeTcs 3 OaytamMu win 1-2 GanjgaMu 3a 4aCTUYHOE PEIlICHUE.

bauel, mosydeHHbIE 3a BCE BBITTOJIHEHHBIC 3a]JaHUsI, CYMMUPYIOTCSI.

IlIkana nepesoda 6an106 6 OMMemKU RO NAMUOALILHOU cUcCHeMe

Ommemka Yucno o6annoe,
HeoOX00uMmoe 013 nOJIYYeHUs L OMMEMKU
«3» (y008.) 0-9
«4» (xopouwio) 10-14 5
(He MeHee 00H020 3a0aHUs U3 OONOJIHUMENTbHOL YaAChi)
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bonee 14

«5» (omauuno) .
(He menee 08YX 3a0anusi U3 OONOJHUMENbHOU YACmL)

OopazoseamenvHble pe3yibmamal, nood1excauiue npogepke (31emenmot):

I1P6 01, IIPG 02, IIPG 03, TIP6 04, IIPG 05, IIPG 06, IIP6 07, IIP6 08, IIPG 09, IIP6
10, TIP6 11, IIPG 12, TIP6 13, [IPG 14.

TPy 01, TPy 05, ITPy 06, [IPy 07, [IPy 08, [IPy 09, [IPy 10, [IPy 11, [IPy 12, ITPy
13, IIPy 14, [TPy 15, [Py 16, IIPy 17, IIPy 18, [IPy 19.

Bapuanr 1
0o0s3aTeIbHAA YACTH

Ipu BeimosiHeHuM 3axaHuii 1-10 3anMIuMTe XOA pelICHUA M MOJTYYCHHbIN
OTBeT.

T in
. 42 c0s = cos—
1. Haiinute 3HaueHNE BBIPAKEHUS 4 3

2. Haiinure 3HaueHUE BBIPAXKEHUS lg 250 —1g 2,5

3. Pemmre ypaBuenue vV |2 ¥ = ¥ Ecnu ypaBHeHHe HMeeT 60iee OXHOTO KOPHS, B
OTBETE 3aMUIINTE OONBIINI U3 KOPHEH.

4. Pemmte HepaBeHcTBOo 1002x+1 < 0,1
x+5 x+8

5. Pemmre ypaBaenue 5x | 7 7x | 5 Eciau ypaBHEHHE UMEET 00JIEE OJHOTO KOPHS,
B OTBETE 3aIUIINTE OOJIBIINI U3 KOPHEH.

6. MarepuanbHas TOYKa JBUKETCS MPSMOJIMHEVHO 10

(f] L3 +2
of)==t"—3" +2
3aKOHY 2 (rme x — paccTosiHue OT TOYKH OTCYETa B METpax, { —

BpeMsl B CEKyHJaX, U3MEPEHHOE C Haudajla JBM>KeHus1). Halinure ee cCkopocTh B
(M/c) B MOMEHT BpeMeHH ¢ = 6 C.

7. Haiiaurte Touku sxkcTpemyma GyHkimu f(x) = 2x3 — ;x‘* —8

8. Ilnomanp 3emens dhepMepcKoro Xo3siiicTBa cocTaBisieT 48 ra m pacmnpeseiicHa
MEXKy CEIbCKOXO3SIMCTBEHHBIMU YTOJbSAMU U  CEJIbCKOXO3SIMCTBEHHBIMHU
00BbEKTaMH, TPEIYCMOTPEHHBIMU JJII BEJICHHUS CEJIBCKOIO XO3SMCTBa, B
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otHoumieHuu 5:3 cooTBercTBeHHO. Kakas mmomans 3emenb (epMepckoro
XO035IUCTBA 3aHATA CENbCKOXO3IUCTBEHHBIMU YTOIBIMU?

9. ®upma 3aKynaeT IpPOAYKIMIO B IBYX AoMalIHuX Xo3siicTtBax. 40% mpoayKiuu
M3 TIEPBOIO XO3SMCTBA — BBICIIEW KAaTErOPUM, a W3 BTOPOrO XO3AWCTBA —
90% mnpoayKuuu BhICHIEH KaTeropuu. Bcero BBICIIYIO KaTErOpPUIO MOJIyYaeT
60% npoxaykuuu. Haiinure BEpOSATHOCTH TOrO, YTO MPOIYKUHUSA, KYIUIEHHAs y
ATOU PUPMBI, OKAXKETCS U3 IEPBOTO XO3SMCTBA.

10. KopMymiky 1j1s1 JoMaIiHero ckoTa, uMerInyr Gopmy kyba ¢ peopom 50 cm 6e3
OJIHOM TpaHu, HY’KHO TOKPAacUTh CO BCEX CTOPOH cHapyxu. Haiiaute mmomanb
MOBEPXHOCTH, KOTOPYIO HEOOXOIMMO MOKpacuthb. OTBET JalTe B KBaJApaTHBIX

CaHTHMETPax.

JdonoHuTEeIbHASA YACTD
IlIpu evinoanenuu 3adanuii 11-14 3anumume x00 pewieHus u NOAYYEHHbLU
omeem

11. Beryucnure miomaas yyacTka, OTBEICHHOTO MOJ KIyMOy, IEPUMETP KOTOPOTO
OrpaHUYMBAIOT JUHUM Yy = x% + 2,y = 2x + 2. Beimmonnute ueptex. OTBeT
JalTe B KBAIPATHBIX METPax.

12. HaiiguTe Bce pelieHUsT YpPaBHEHUS COS2x +Sin

13. IIpssMoyTOnbHBIN MapaJUICIICTIUIIE ]
OMKCAaH OKOJIO UUWIMHAPA, PAaIAyC
OCHOBaHHUSI M BBICOTA KOTOPOTO paBHBI 6.
Haiinure o0beM mapasmienenumnesa.

14. JIBoe pabouux, paboTas BMeCTe, MOTYT BBINOJHUTH paboTy 3a 12 nHeil. 3a
CKOJIbKO JIHEW, paldoTasi OTACNIbHO, BBIMOJIHUT 3Ty pabOTy MEpBBIA pabouwii,
€CJIM OH 3a J[Ba JIHS BBIMOJHAET TaKylO K€ 4acTh paOOThl, KAKYI0 BTOPOM — 3a
TpHU JHA?

2

x+cosx =0.

Bapuanr 2
Oo0s13aTeIbHAS YACTh

IIpu BbIMoOHeHuu 3aganuii 1-10 3anumuTe X0A pelIeHUS U TOJyYEeHHbIH
OTBeT.

— IT B i
o 244/ 2cos ( ) sin ( ) .
1. Haiinute 3HaYeHUE BBIpAXKEHUS 3 4

¥ 2 ¥
2. Haiigute 3HaueHne Bopaxerns 02502 1102 os8000.

3 +4X = X. Boig ypaBHeHHe UMeeT GoJ1ee 0XHOTO KOHS,

3. Pemmre ypaBuenue vV
B OTBETE 3AIIUIINTE MEHBIINN U3 KOPHEMN.

4. Pemmre HepaBeHcTBO 82¥+1 > (0,125
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r—1 r—1
5. Pemmre ypaBHenme 55+ 11  3x—7 Ecimu ypaBHeHHME HMeeT OOJNbBIIE OIHOTO

KOPHA, B OTBCTC 3aIINIIIUTC OOIBIINI 13 KOpHGfI.
6. MaTCpI/IaJ'H)HaH TOYKa ABUIKCTCA HpﬂMOJ’II/IHGI\/’IHO I10

(1) = —p* 3 L5423
1(” r 6! o 2 (F)I[C X — PaCCTOAHUC OT TOYKH OTCUHCTA B

3aKOHY *
MeTpax, { — BpeMsl B CEKyHAaX, U3MEPEHHOE C Havaya ABwxkeHus1). Haiinure ee
CKOpOCTh B (M/C) B MOMEHT BpeMenu ! = 3 ¢,

7. Haiigute Touku s3xcTpemyma QyHkimn f(x) = x> — 5x* + 3

8. Ilnomans 3emens (pepMepcKoro XO3sICTBA COCTaBIsCT 72 Ta M pacmpeneiieHa
MEXIY CEIbCKOXO3SIIICTBEHHBIMU  YIOABSIMH M  CEIbCKOXO3SHCTBEHHBIMU
00BEKTaMH, TMPEAYCMOTPEHHBIMH JUJII BEIACHUS CEIbCKOTO XO3SMCTBa, B
otHomieHuun 5:4 coorBercTBeHHO. Kakag miomans 3eMens (pepmepckoro
XO031CTBA 3aHATA CENbCKOXO3AMCTBEHHBIMH YTOIbSIMU?

9. ®upma 3aKynaeT IPOAYKIHIO B IBYX JTOMAIIHUX X03aicTBax. 60% mpoayKkuuu u3
MEPBOTO XO35AKMCTBA — BBICIIEW KaTEropuu, a U3 BTOporo xossucrea — 70%
MPOAYKUMHN BBICIIEH KAaTeropuu. Bcero BBICHIYI0 KaTeropuro mnoiydaer 65%
npoaykuuu. Halnure BEpOATHOCTH TOrO, YTO NPOMYKIMS, KYIUIEHHAs y OTOU
(UpPMBI, OKaXKETCS U3 MEPBOT0 XO35UCTBA.

10. Kopmy1iky Jij1si JOMAIIIHETO CKOTa, UMeroiyo Gopmy kyda ¢ pedpom 60 cm 6e3

OJHOM TpaHM, HY)KHO MOKPACUTh CO BCEX CTOPOH CHapyxku. Halinure mioianb
MOBEPXHOCTH, KOTOPYIO HEOOX0JMMO IMOKpacuTh. OTBET naliTe B KBaJpaTHBIX
CaHTUMETpax.

JlonoJIHUTEIbHAS YaCTh
IlIpu evinonnenuu 3adanuii 11-14 3anumiume x00 peuwieHus u nOaYYEeHHbL
omeem
11. Bpruucnure 1ioniaab ydactka, OTBEICHHOTO MO KIyMOy, IEPUMETP KOTOPOTO
OrpaHUYMBaOT JIMHUM Yy = X% + 1,y = 3 — x2. Bpimmonnute ueptex. OTBET
JalTe B KBaIpaTHBIX METpax.
12. Haiinure penienre ypaBHEHUS COS2X —sin x=cosZ x .

13. IIpssMOyronpHbBI  NapajuleNenuIe]] OIKUCAH
OKOJIO IMJIMHJpA, paJlyC OCHOBAHUS U BBICOTA
KoToporo  paBHel 1. Haiigute o00beMm
napajuieienuneaa.

14. OnuH pabGoumii MOKET BBITIOJHUTH 3ajaHue 3a 12 yacoB, a Apyrod — 3a 6
4acoB. 3a CKOJILKO YacOB BBIMOJHSAT 3aaHue 00a pabouux, paboTast BMecTe?
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s. CnucoK MCTOYHUKOB

OcHOBHBIC NTEYATHbIE U3AAHUS

1. Marematuka: ydyeOHux/ bammakoB M.U.- 2-e usa., crep. - M: KHOPYC,
2019. (Cpennee npodeccronansHoe 00pa3oBaHue)

2. Maremaruka: aireOpa W Havajla MaTEMaTUYECKOrO aHaiau3a, TeOMETpHs.
Anre0Opa u Hayasa MmateMatudeckoro ananmsa. 10-11 kmacc. Anumos 1I.A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipoceenienue, 2022.

3. Marematuka: anrebpa W Hauajga MaTEMaTHYECKOTO aHaiM3a, TeOMETpPHS.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3oB B.®., Kanomues C.b. u npyrue. -
M: Ilpocsemenue, 2022.

4. Maremartuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHaiu3a, reomerpus. 10—
11 knaccel. Anre6pa u Hayaia mMaTeMaTudeckoro ananuza. B 2 4. Yacte 1: YueOHuk
JUTSL ydaluxcsi 00pa3oBaTelbHBIX opranu3anuil (6a3oBbiil yposens)/Mopakosuy A.l'.,
Cemenos I1.B.; Yacte 2. 3agayHuk s ydamuxcsi 00pa30BaTeNbHBIX OpraHU3alui
(6azoBsIif ypoBenb)/ Mopakosud A.I'. u npyrue; noa peaakuuein Mopakosuya A.T. -
M: Muemo3suna, 2018.

6. MaremaTuka: anreOpa M Hayajla MAaTeMaTHYECKOTO aHalinu3a, T'e€OMETpHS.
Anrebpa u Hauaja MaremaTudeckoro ananuza. 10 kinacc. Hukonsckuit C.M., ITotanos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsewmenne, 2021.
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7. Matematuka: anrebpa M Hauyaja MaTeMaTUYECKOTO aHallu3a, TE€OMETPHUS.
Anre0pa u Hauana matemaTudeckoro ananu3sa. 11 kimacc. Hukonsckuii C.M., [lotamnos
M.K., PemietnukoB H.H. u apyrue. - M: [Ipocsemenue, 2021.

8. Marematuka: anreOpa M Hayajga MAaT€MAaTHYECKOrO aHalM3a, TI'€OMETPUS.
I'eomeTpus.10-11 xmacc. IloropenoB A.B. Marematuka: anrebpa U Hadaja
MaTeMaTU4YecKoro aHaiauza, reomerpus. ['eomerpus.10-11 kmacc. Iloropenos A.B. -
M: ITpocsemienue, 2019.

9. Maremaruka: aiareOpa M Hayajla MaTeMAaTHYECKOTO aHAlM3a, T'€OMETpHS.
I'eomerpusa. 10 xmacc. AnexcannpoB A.Jl., Bepuep A.JL, Pepxkuk B.U. - M:
IIpoceenienune, 2021.

10. MaremaTuka: anreOpa M Hayala MAaTEMAaTHYECKOTO aHAM3a, TIE€OMETPUS.
I'eomerpus. 11 kmacc. AnekcangpoB A.J., Bepnep A.JL, Peoxkuk B.M. - M:
IIpoceenienue, 2021.

1. Marematuka: anreOpa U Hadaja MaTeMaTHYE€CKOTO aHalIu3a, FT€OMETPHUS.
10 xknacc. Bepuep A.JIL., Kapn A.Il. U3garensctBo "lIpocBemenne".

12. Marematuka: anrebpa W Hayalla MaTeMaTUYECKOrO aHaliu3a, T€OMETpHs
11 knacc. Bepuep A.JL., Kapn A.Il. U3gatensctBo "lIpocBemenue".
13. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYE€CKOTO aHAIN3a, TEOMETPHUS.

Anre0Opa 1 Hauajga MaTeMaTUYECKOro aHanusa (B 2 yactsax) (B 2 yactax). 10-11 kmacc.
Yacte 1: Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u apyrue; noa
penakuuen Mopakosnua Al'. "MOL MHEMO3HWHA".

14. Marematuka: anreOpa M Hayaja MaTeMaTHYE€CKOTO aHalau3a, F€OMETPHUS.
Anre0Opa u Hauana MareMmatuyeckoro aHanmza. 10 xmacc. Mypasun I'.K., MypaBuna
O.B. U3patensctBo "l[IpocBemenue.

15. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anre0Opa u Hauana MareMmatuyeckoro aHanmza. 11 kmacc. Mypasun I'.K., MypaBuna
O.B. U3parensctBo "l[Ipocemienue".

16. Marematuka: anreOpa M Hadaja MaTEeMaTHYECKOTO aHalIN3a, T€OMETPHUS.
I'eomerpus. 10 xmacc. CmumpHoB B.A., CmmpHoBa W.M. "H3parenscTBO
"IIpocBemienue".

17. Maremaruka: anreOpa U Hayajga MaTeMaTHUYECKOTO aHalIM3a, Te€OMETpUs.
I'eomerpusi. 11 wmacc. CmupuoB B.A., CwmupnoBa W.M. HW3narenbcTBO
"IIpocBemienue".

18. Marematuka. I'eomerpus. 10 knacc. Mep3nsak A.I'., Homuposckuii [1.A.,
[Tomouckuit B.b., Axup M.C.; nox penmakumei Ilogonsckoro B.E. M3marensctBo
"[IpocBenienue".

19. Marematuka. ['eomerpus. 11 kmacc. Mepsnsak A.l'., Homuposckuit I.A.,

[Tononckuit B.b., Axup M.C.; non penakumeit [logonbckoro B.E. "W3narenbcTtBo
"IIpocBemienue".
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20. Marematuka: anreOpa M Hayajga MaTeMaTHYECKOTO aHAIN3a, T€OMETPHUS.
Anrebpa 1 Hayana marematuudeckoro aHanm3za. 10 kmacc. Bunenkun H.A., WBames-
Mycaros O.C., HIBapudypa C.1. "MOIL] MHEMO3MNHA".

21. Maremaruka: aiareOpa M Hayajla MAaT€MAaTHYECKOTO aHaM3a, T'€OMETPUS.

Anrebpa 1 Hayaja mMatemathueckoro aHanm3za. 11 kmacc. Bunenkun H.A., WBames-
Mycaros O.C., HIsapudypn C.H. "MOLl MHEMO3HWHA

DJIeKTPOHHbIE U3IAHUS

1. Beepoccuiickue natepHeT-osumnuansl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIN.

2. Ennnas xomekmus mudpoBbx 00pa3oBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru_(zmara obpamenus: 08.07.2022). - Tekcr:
AIEKTPOHHBIN.

3. Nudopmanmonnas cucrema «EauHoe okHO 0CTyIa K 00pa3oBaTeIbHbIM
pecypcam». - URL: http://window.edu.ru/_(mara obpamenus: 02.07.2022). - Tekcr:
ANEKTPOHHBIN.

4. Hayunas snextponnas oubnuoreka (HOb). - URL: http://www.elibrary.ru
(mata obOpamenus: 12.07.2022). - TekcT: 37E€KTPOHHBIN.

5. OTtkpbIThI KOJUTEMK. MatemaTuka. - URL: https://mathematics.ru / (nara
obpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIH.

6. [ToBropum mMaremaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

7. CnpaBOYHHK MO MaTEMATUKE JJIs1 IIKOJBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.

8. Cpennsiga maTemaTuyeckas MHTepHeT mkona. - URL:
http://www.bymath.net/_(mata oopamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. ®enepanbubiii moptan «Poccutickoe oOpazoBaHuey. -
URL: http://www.edu.ru/_(nara oopamenusi: 02.07.2022). - TekcT: 3€KTPOHHBIH.
®denepanbHbIN EHTP HHOOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata obopamenus: 01.07.2022). - TekcT: 2MeKTPOHHBIN
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