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

®OC  mnpenHa3HayeH IS TPOBEPKU  PE3yJbTaTOB  OCBOCHUS
obOmeoOpazoBarenbHOM  yueOHOUW  aucruiumabl  «Matematuka»  36.02.02,
300TEXHHUS.

1.2. Ileau u 3agaum co3ganus ®OC

Hensto cozmanuss ®OC sBHsSEeTCS YCTaHOBJICHHE COOTBETCTBUS YUYEOHBIX
JOCTHKEHUM 3arIaHUPOBAHHBIM pe3yibTaTam oOy4eHus o
oOmieoOpa3zoBarenbHON AucHUIUIMHE «Martematukay M TpeOOBaHUSAM OCHOBHOM
o0pa3oBaTeIbHON MPOrpPaMMBbI.

®OC pemraet 3a1auu:

- peanuzanus MEXKIUCHUIUIMHAPHOTO TMOJX0Ja K OTOOpY colep:KaHUs
o0mieoOpa3oBaTelbHOM  JUCHUIUIMHBI € Y4Ye€TOM  NpodeccCHOHAIbHON
HaIlpaBJICHHOCTH  OCHOBHOM  00pa3oBaTeNbHON  IPOrpaMMmbl  CPEIHETO
po¢eCCUOHATIBHOTO 00pa30BaHus;

- KOHTPOJIb U YIIPaBJICHHE MPOLECCOM MPUOOPETEHUS OO0yYAIOIIUMHUCS
HEOOXOJMMBIX 3HAHWH, YMEHWH, HABBIKOB M YPOBHSI C(HOPMHPOBAHHOCTHU
komnereHunu, onpeaesn€éHHpix B @PI'OC CIIO mo HampaBieHUIO MOArOTOBKY U Ha
ocHoe PI'OC COQO;

- KOHTpOJIb (C MOMOIIbI0 HAabOpa OILICHOYHBIX CPEJCTB) U YyIpaBlieHHE (C
IOMOIIBIO 3JIEMEHTOB 00paTHOW CBs3M) JocTHxkeHueM 1ener peanuzanuu OITOI,
OINpe/eNICHHBIX B BHUJAE HaOOpa OOIIEKYJIbTYPHBIX, OOIIEIPO(PECCHOHANBHBIX U
1po(heCcCHOHATBHBIX KOMIIETEHLIUN BbIITYCKHUKOB,

Haznauenune oHaa OLEHOYHBIX CPEICTB: MCIONb3YETCs JUIsl ONEPaTUBHOTO
U PEryJsipHOTO YIpaBi€HUA Yy4yeOHOM JESITEeTbHOCThIO (B TOM  4YHCIE
CaMOCTOSITEJIbHOM) CTYAEHTOB, a TaKKe MpEeAHA3HAuYeH Il OLICHKH CTEIEeHH
JNOCTH)KEHHSI  3allJTAHMPOBAHHBIX  PE3YJbTATOB OOyYEHHS MO 3aBEPLICHUIO
O0Oy4eHHMs B YCTAHOBJIEHHOM Y4EOHBIM MJIAHOM (POpME: IK3AMEH.

[lepeyeHb BHIOB OLICHOYHBIX CPEJCTB COOTBETCTBYET pabouell mporpamme
JTUCHUIUINHBL « MaTemMaTukay.

1.3. Tlnanupyemble pe3yJibTAaThl 0CBOEHHUsI 00111€00pa30BaTEILHOI
aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO

B pe3ynbraTe ocBoeHUS yUeOHOM TUCIUIUIMHBI O0yJarOTUCs T0HKEH YMeTh:

® HCKaTh M HAXOAUTh OOOOIIEHHBIC CIOCOOBI PEIICHHUS 3a/1ad, B TOM
YHUCJIEe, OCYIIECTBISATh Pa3BEPHYTHI MHPOPMAIMOHHBIN MOUCK M CTaBUTh HA €T0
OCHOBE HOBBIE (y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

® OLIEHMBATH M OOBACHATH HWHPOPMAIIMIO C Pa3HBIX MO3UIUH,
pacro3HaBath U (UKCUPOBATH MMPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;

® HCHOJIb30BaTh PAa3JIMYHBIE MOJCIBHO-CXEMAaTUYECKHUE CpelcTBa IS
MIPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOILIEHWW, a TAaKXXE IMPOTUBOPEUYHUI,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHHKAX;



® NMPUMEHATH Pa3HOOOpa3HBIE MCTOYHUKH MAaTeMaTHYECKON HWH(pOpMaIuu
JUISL OCYILIECTBIICHHS LIEJICHAIIPABICHHOTO MMOMCKA BO3MOYKHOCTEH NIl IIMPOKOTO
NepeHoca CPEACTB U CIIOCOOOB JIEUCTBHUS;

® COCTABJATH W OLEHMBATH PA3HBIMHU CIIOCOOAMH YHUCIIOBBIE BBIPAKEHUS
IIPU pEUICHUHU PAKTUYECKUX 3aa4 U 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB;

e ompeneyasiTh 1Mo rpaduKaM W HCIOJB30BAaTh MJIS PEIICHHS MPUKIIATHBIX
3aJlay CBOICTBA PEAJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN;

® CONOCTABJIATH MOJYYECHHBI PE3yibTaT ACATEIBHOCTH C MOCTABICHHOU
3apaHee LENblo;

® LCIOJB30BaTh MPUOOPETECHHBIC 3HAHMUS W YMEHHUSI B NPAKTHYECKOWH
NeITeJIbHOCTH U MOBCEIHEBHOM KU3HHU JIJIS:

® BBISBICHUS U OOBSICHEHUS MAaTEeMaTUYECKUX ACIEKTOB TEKYIIUX COOBITHI
Y CUTYyallHl;

® HAXOXJEHHUS M MPUMEHEHUS] NPOCTEUIIMX MPOrPAMMHBIX CPEICTB U
AIEKTPOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM IMPHU PEIICHUH MaTeMaTUUECKUX 3a]1ay;

® [PUMEHEHHUS TMPUKIATHBIX MPOrpaMM H TMPOrPaMM CHUMBOJBHBIX
BBIYHCIICHUM ISl UCCIIEIOBAHUSI MaTEMaTUYECKUX 00BEKTOB;

® [OHMMAaHUSA POJIM MaTEMAaTUKH B PaA3JIUYHBIX OTPACIAX IKOHOMHUKH
Poccun.
B pesynbTaTe ocBoeHUs1 y4eOHOM TUCIMIUIMHBI O0YYarOIIUNCS TIOKEH 3HATH!

® OCHOBHBIE  MAaTEMaTUYECKHUE  TOHITUS W TEPMHUHBI,  METOJbI
JI0Ka3aTEIbCTBA U PEIICHHS] MATEMATUYECKUX 33/1a4;

® YHUBEPCAIbHBII  XapakTep 3aKOHOB  pa3BUTHUS  MaTEMaTHYECKUX
pacCykJIeHUM; UX MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEUECKON e TeIbHOCTH;

® LCTOPHUIO PA3BUTHS MOHSATUSI YUCIIA; CO3JaHUSI MAaTEMAaTUUECKOTO aHaJn3a;
BO3HUKHOBEHHUS W Pa3BUTHUS TE€OMETPHUH; OCHOBHBIC aCIEKThl, BO3HHMKAIOIIUE B
caMoi MatemaTuke JJis OpMHUPOBAHUS U PA3BUTHUSI MATEMAaTUUECKOU HAYKHU;

® 0COOCHHOCTM  MaTeMaTHUYEeCKOW  Haykd JUIsi  pEHIeHus  3ajad,
BO3HUKAIOIIMX B TEOPUU U MPAKTUKE, IIUPOTY U B TO K€ BPEMS OrPaHUYEHHOCTH
MPUMEHEHUSI MaTEMATHUYECKUX METOJIOB K aHAIIU3Y U UCCIEAOBAHUIO MPOLIECCOB U
SIBJICHUI B IPUPO/IC U OOIIECTBE;

® BEPOSITHOCTHBIM XapaKTep pa3IMUHbIX MPOIIECCOB OKPYKAIOIIETO0 MUPA.

Oco0oe 3HaueHne JUCIUIUIMHA UMeeT npu (opMupoBaHun U pazBuTuu OK
u [1K (Tabnuma 1).



Taoauua 1.

Koa n HaumeHoBanue
(popMupyembIx
KOMIIeTeHI NI

HﬂaanyeMble PE3YJbTAThI OCBOCHUA JUCHHUILINHBI

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01. BriGuparth crio-
COOBI pemieHHus 3aaad
poheCCUOHATLHON Jie-
ATEIHPHOCTH TMPUMEHH-
TEIBHO K Pa3InIHBIM
KOHTEKCTaM;

JIP 24 TOTOBHOCTBH K TPyIy, OCO3HaHUE IIEHHOCTH Ma-
CTEpCTBA, TPYI0IIO0UE;

JIP 25 roToBHOCTh K aKTUBHOU AEATEILHOCTH TEXHOJO-
TMYECKOW U COIMAIBbHON HAIpaBlIEHHOCTH, CIIOCO0-
HOCTh MHULIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITMIOJHSATH TaKYIO JIEATEIbHOCTb;

JIP 26 wHTEpec K pa3nuYHBIM cdepaMm mpodeccro-
HAJIBHOU 1€ATEIbHOCTH.

MP 01 camocrositensHO (HOPMYITHPOBATH U AKTyaTH3H-
poBath MpodsieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

MP 02 ycraHaBnuBaTh CYIIECTBEHHBIM NPU3HAK WM
OCHOBaHUs JJIsl CpaBHEHUS, Kiaccupukanuu u 00001e-
HUS;

MP 03 ompenensaTh LeNU IEATEIbHOCTH, 3a/1aBaTh Ma-
paMeTphl U KPUTEPUU UX TIOCTUKEHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHBBI B JI€ATE€IBbHOCTh, OLICHH-
BaTh COOTBETCTBHE pE3YyJbTAaTOB LEJISAM, OIIEHUBAThH
PUCKH MOCTEACTBUHN AESATEIBHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBIIUIEHUE MPU pelle-
HUU )KU3HEHHBIX MPOOIIEeM.

MP 09 BrnageTh HaBbIKAMHU Y4eOHO-HCCIET0BATENbCKOM
U MPOCKTHOM NESITEIbHOCTH, HABBIKAMHM Pa3pEIICHUS
npobiewm;

MP 14 BBIBIATH NPUYMHHO-CIIEIACTBEHHBIE CBS3U H
aKTyaJIM3UpPOBATh 3a/a4dy, BBIIBUIaTh TMIIOTE3y €€ pe-
UIEHUSI, HAXOJWTh AapPryMEHTHl IS JI0KA3aTeJIbCTBA

IIP6 01 Biazerb METOJaMM JOKA3aTeJbCTB, AJTOPUTMaMHU
peleHus 3a1a4; yMeTb (OpPMYJIUPOBATh ONPEACTICHHUS, aKCH-
OMBI M TEOPEMBI, IIPUMEHATHh MX, HMPOBOJUTH J0KA3aTEIIb-
CTBEHHBIE PACCYKJIECHUS B XOJI€ PEIICHUS 33/1a4;

ITP6 02ymeTh onepupoBaTh MOHATUSMU: CTEIIEHb YUCIA, JIO-
rapu@m 4uciia; yMeHHUE BbINOIHATh BHIYUCICHUS 3HAUEHUN 1
npeoOpa3oBaHUil BBIPAXEHUH CO CTENEHSIMH M Jiorapud-
MaMH, IpeoOpa3oBaHue IPOOHO-pAllMOHAIBHBIX BBIPAXKEHUM;
IIP6 03 ymerh omepupoBaTh MOHSATUAMH: pallMOHAIbHBIC,
uppalnMoHalbHble, I0Ka3aTeNIbHbIE, CTENEHHbIE, JIoTapu(pMu-
YeCKHUE, TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

I1P6 04 ymeTh omepupoBaTh MOHSATHAMH: (YHKIHS, HEIpe-
pbIBHAs (DyHKIMS, MPOM3BOJHAs, NEpBOOOpasHas, ompeje-
JICHHBI MHTETpall; YMEThb HAXOJIWUTh MPOU3BOJHBIE AIIEMEH-
TapHbIX (YHKLUH, UCHONb3Yys CHPAaBOYHbIE MaTEpUabl; UC-
CleloBaTh B MPOCTEHUIIUX Ciy4asX (PyHKIMM Ha MOHOTOH-
HOCTh, HAaxXOAWTh HauOOJbIlleE M HAUMEHblee 3HAaYeHUE
GyHKIMI; CTpOUTh TIpadUKH MHOTOUYIEHOB C MCIOJIb30Ba-
HUEM aInapaTa MaTeEMaTH4eCKOr0 aHaln3a; NPUMEHATh IIPO-
M3BOJHYIO NIPH PEILIEHUH 33/1a4 Ha JABM)KEHUE; peulaTh MpaK-
TUKO-OPUEHTHPOBAaHHBIE  3aJjaud  Ha  HauOosbllee U
HauMEHbIIIEEe 3HAUEHUS, HA HAXOXKJEHUE IMYTH, CKOPOCTH M
YCKOPEHUS;

ITP6 05 ymerp omepupoBaTh MOHATUSMU: PpalMOHATIBHAS
¢byHKUMsA, ToKas3arenbHas (yHKIMS, CTeneHHas (QyHKIWMS,
norapudmuueckas (yHKUHS, TPUTOHOMETpUYECKHe (DyHK-
UM, OOpaTHbIE (YHKLUHU; YMETh CTPOUTH IpaUKu H3ydeH-
HBIX (PYHKIIMM, UCHOIb30BaTh IPaUKU MPU U3YUEHHH IPO-




CBOMX YTBEpXACHUMH, 3a1aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

MP 15 ananu3upoBaTh IOJYyUYEHHBIE B XOJ€ PELICHUS
3aJjaui pe3ysbTaThl, KPUTUYECKU OLICHUBATh MX JOCTO-
BEPHOCTh, IPOTHO3UPOBAaTh U3MEHEHHE B HOBBIX YCIIO-
BUSIX;

MP 18 ymers nepeHOCHUTh 3HaHMsI B [1I03HABATENbHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

MP 19 ymers UHTErpUpOBaTh 3HaAHUSI U3 Pa3HBIX Mpea-
METHEBIX 00JIacTeM;

MP 20 BwIIBUTATH HOBBIE HUJECH, IpeAsiaraTh OPHUTH-
HaJIbHBIE MOJXOJbl U PELIEHMs]; U CIIOCOOHOCTh UX HC-
II0JIB30BAaTh B [TI03HABATEIILHON U COLIUAIIBHON ITPAKTUKE

LIECCOB M 3aBUCUMOCTEW, NPH PELICHUM 3a7ad U3 JAPYTux
y4eOHBIX MIPEIMETOB U 33/1a4 U3 PealbHOM KU3HU; BBIpaXKaTh
(dopMyrIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

IIP6 06 ymeTh pemaTh TEKCTOBBIE 3a7a4l Pa3HBIX TUIIOB (B
TOM 4YMCJI€ Ha IPOLEHTHI, JOJIU U YacTH, HA JBUIKEHHE, pa-
00Ty, CTOMMOCTb TOBApOB U YCIYI, HAJIOTU 3a7add U3 obJia-
CTH yNpaBJICHUS JTUYHBIMH M CEMEWHBIMU (PMHAHCAMH); CO-
CTaBJIATh BBIPAXCHMS, YPAaBHEHUS, HEPABCHCTBA U HX CHU-
CTEMBI 110 YCJIOBUIO 3a/1a4M, UCCIEA0BATh I1OJY4EHHOE pellie-
HUE U OLIEHUBATh IIPABONOI00HOCTb PE3YJIbTATOB;

ITP6 07 ymerp onepupoBaTh HMOHATHAMH: CpeiHee apudme-
TUYECKOe, Me1aHa, HauboJplllee U HaUMEHbIlee 3HAYCHHUS,
pa3Max, IUCHepcus, CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO
Habopa; yMeTh U3BJIEKaTh, HHTEPIPETUPOBATH HHPOPMALIUIO,
NPEJCTAaBICHHYI0 B Ta0iMIax, Ha Auarpammax, rpadmukax,
OTpaXKaroIly}0 CBOMCTBA PEAJIbHBIX IIPOLECCOB U SIBICHM;
NPEJCTaBIATh WH(GOPMAIMIO C TIOMOUIBIO TAONUI] W JHa-
IpaMM; UCCIIEI0BaTh CTATUCTUYECKUE IAHHBIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUUecKuX METOJOB M  AJIEKTPOHHBIX
CPEJCTB;

I1P6 08 ymeTh onepupoBaTh MOHATUSMHU: CIIYYAHHBIA OTBIT U
cilydaifHoe cOOBbITHE, BEPOSATHOCTh CIy4aHOTO COOBITHS,
YMETb BBIUUCISATH BEPOSITHOCTH C UCIIOJIb30BAHUEM Ipaduue-
CKUX METOJIOB; MPUMEHSATh (OPMYJIbI CIOKEHUS U YMHOXeE-
HUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IPU
pellIeHnn 3a/ay; OLIEHMBATh BEPOSTHOCTU PEAIbHBIX COOBI-
TUH; 3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMH; YMEHHUE
MPUBOJUTH MPUMEPHI MOSIBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUIX;

ITP6 09 ymeTh omepupoBaTh MOHATHUSMHU: TOYKa, IMpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPaHHBIN YIoJ, CKpEIIMBaro-
mMecss MNpsMble, MapauieIbHOCTh U MEPHEHAUKYIISIPHOCTh
IPSIMBIX U IJIOCKOCTEM, YTOJI MEXY MPSMBIMH, YTOJI MEXIY




IPSIMON U IJIOCKOCTBIO, YTOJI MEXY IIIOCKOCTSIMH, PaccTos-
HUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXAY HPSMBIMHU,
paccTosiHuE MEXIy IIJIOCKOCTSIMH; YMEHHUE HCIOJIb30BaTh
IIPU pEIICHUH 3a]a4 M3y4yeHHbIe (aKThl U TEOPEMbI IIAHU-
METPUH; YMEHHE OLEHHBATH pa3Mepbl OOBEKTOB OKPYKaIO-
IIEro MHpa;

ITP6 10 ymerp omnepupoBaTh HOHSITUSIMHM: MHOIOTPaHHUK,
CeueHHe MHOTOIpaHHUKa, KyO, Hapajiesenune], Ipu3Ma,
nupamuia, purypa u nmoBepxXHOCTb BPALICHHUs, HIWIHHID, KO-
Hyc, map, chepa, cedeHus (GUrypsl BpalleHMs, IIOCKOCTb,
Kacaromasicss cepsl, MWIMHIPA, KOHYyCca, IUIOU[alb MOBEPX-
HOCTH THpPaMUJbl, MPU3MbI, KOHYyCa, LWJIMHApA, IUIOMAMb
chepbl, 00beM KyOa, MPSMOYTOJIBHOTO Iapajuieienume/a,
NUpaMU/bl, NPU3MbI, LWIMHApA, KOHycCa, llapa; yMEHHUe
n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH BpalllEHUs, UX
CEUeHUs OT PYKH, C TIOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPE/ICTB; YMEHHE pacro3HaBaTb CUMMETPHIO B
IPOCTPAHCTBE; YMEHHUE PpaclO3HaBaTh MPABUIIbHBIE MHOIO-
I'PaHHUKY;

ITP6 11 ymeTh onepupoBaTh MOHATUSMU: JBUKEHHUE B IIPO-
CTpaHCTBE, MOJ00HbIE (UTYPBl B MPOCTPAHCTBE; HCIOJIbB30-
BaTh OTHOIIEHME IUIOIIAJCH MOBEPXHOCTEH U 00BEMOB IO-
JNOOHBIX (UTYp NP PEUICHUH 3a]1aY;

ITP6 12 ymerTb BBIYUCIATH T'€OMETPUUYECKHUE BEIMYMHBI
(mymuHa, yrod, miomaas, 00beM, IO b TOBEPXHOCTH), UC-
10JIb30BATh U3Y4YEHHbIE (POPMYJIIbI U METOIBL;

ITP6 13 ymeTp onepupoBaTh MOHATUSAMU: NPAMOYIOJIbHAs
CUCTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPIHU-
HaThl BEKTOpA, CKAJIIPHOE MPOMU3BEIAECHHUE, YTOJ MEXAY BEK-
TOpaMH, CyMMa BEKTOpOB, ITPOU3BEACHUE BEKTOpa Ha YHCIIO;
HaXOJUTh C MOMOIIBIO U3YYEHHBIX (POPMYJI KOOPIUHATHI Ce-
PEAMHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMU;
I1P614 ymeTh BbIOMpPATh MOAXOJSIIMN H3YYEHHBIH METOJ




JUIS peIeHHs 33/1a4H, pacrio3HaBaTh MaTeMaTHYecKue (paKThl
U MaTeMaTHYeCKue MOJENIM B IIPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE NPUBOJUTH IIPUMEPHI MaTe-
MAaTHUYE€CKUX OTKPBITUH POCCUUCKONW M MHUPOBOM MaTeMaTH-
YECKON HaYKHU;

Py 01 ymers onepupoBaTh MOHATUAMM: ONpPEIECICHUE, aK-
CHUOMa, Teopema, CJEICTBHUE, CBOMCTBO, NPU3HAK, J0Ka3a-
TEJIbCTBO, PAaBHOCUJIbHBIE (DOPMYJIUPOBKU; yMEeHHE (OpMY-
JUpPOBaTh OOpaTHOE M TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH NPUMEPHI U KOHTP IIPUMEPHI, MCIOIb30BaTh Me-
TOJ MaTeMaTU4YeCKOW WHAYKLUUHU; IMPOBOJUTH JOKa3aTellb-
CTBEHHBIE PACCYKICHMsI IIPU PELICHUH 3a]a4, OLCHUBATh JIO-
TMYECKYIO IPABUIIBHOCTb PACCYXICHUI;

IIPy 02 ymers onepupoBaTh NOHATHUSAMHU: MHOXECTBO, MO/~
MHO’KECTBO, OIEpalMy HaJ MHOKECTBAMHU; YMEHHUE HCIOJIb-
30BaTh TEOPETUKO-MHOXXECTBEHHBIN amnmnapar Uil ONUCaHHs
peaJIbHBIX MPOLIECCOB U SBJICHUI MPU PELIEHUH 33]a4, B TOM
qucie U3 APYTruX yuyeOHBIX MPEIMETOB;

Py 03 ymerp omepupoBaTh NOHATHAMH: Tpad, CBI3HBINA
rpad, 1epeBo, HUKJI, rpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh U
OMMCHIBATh I'padbl pa3aMUHBIMH CHOCOOaMM; MCIOJIb30BaTh
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymerb cBOOOHO ONEpPUPOBATH MOHATUSIMU: COUETA-
HUE, IEPECTAHOBKA, YUCIIO COUYETaHUH, YACIIO TIEPECTaHOBOK;
ouHoM HploTOHA; yMeHHME TpPUMEHSATh KOMOWHATOpPHBIE
(bakThl U pacCcykAeHHU Ul PEIIeHUs 3a1a4;

ITPy 0S5 yMmeTp omnepupoBaTh TMOHATUSAMU: HaATypaJbHOE
YHCII0, EJ0€ YUCIO0, OCTaTOK MO MOJIYJII0, PalMOHAIbHOE
YKCII0, UPPALMOHAIBHOE YHCIO, MHOYKECTBA HATYpPAJbHBIX,
LENbIX, PAlMOHANIBHBIX, J€CTBUTEIBHBIX YUCEI; YMEHHUE HC-
M0JIb30BaTh MPHU3HAKH JETMMOCTH, HAaUOOIBLINKA 0Ol /1e-
JUTENIb U HauMeHblllee olliee KpaTHoe, alroput™ EBkinnaa
IIPYU PELICHUU 337a4; 3HAKOMCTBO C Pa3JIMYHBIMU NO3UIMOH-




HBIMH CUCTEMaMH CUUCIICHHUS;

IIPy 06 ymeTs CBOOOIHO ONEPUPOBATH MOHATUSIMH: CTCIICHb
C LIEJIBIM IIOKA3aTeeM, KOPEHb HaTypaJbHOM CTENEHH, CTe-
[IEHb C PALMOHAIbHBIM IIOKa3aTelleM, CTENeHb C JIeHCTBU-
TEJIbHBIM ITOKa3aTeJieM, JIOrapu(M 4Kcia, CHHYC, KOCUHYC U
TaHT'€HC NPOU3BOJIBHOTO YHUCIIA;

ITPy 07 ymeTb onepupoBaTh HOHATUSMU: TOXKJIECTBO, TOXKIE-
CTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE, HEPaBEHCTBO, CHU-
CTeMa ypaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb YypaBHE-
HUI, HEPABEHCTB U CHUCTEM, PallMOHAIbHbIE, UPPAL[IOHAIIb-
HBbIC, MOKAa3aTelIbHbIC, CTEIECHHBIC, JIorapu(MUIECKUE, TPHU-
TOHOMETPUYECKHE YpaBHEHUs, HEPABEHCTBA M CHCTEMBI;
YMEHHE pelllaTh YpaBHEHHS, HEPAaBEHCTBA U CUCTEMBI C I10-
MOIIBIO PA3JIUYHBIX IPUEMOB; pellaTh ypaBHEHHsI, HEpPaBEH-
CTBA U CUCTEMBI C MapaMETPOM; MPUMEHATh YPaBHEHHUS, HE-
pPaBEHCTBA, UX CHCTEMBI JJIS pEeleHUs] MaTeMaTUYeCKUX 3a-
Jad M 3a/7a4 U3 pa3U4yHbIX 00JacTedl HayKu W peabHON
KU3HU,

ITPy 08 ymeTh cBOOOAHO ONEPUPOBATH MOHATUSAMU: I'paduk
¢byHkuuu, obpatHas (QyHKUUSA, KOMIO3UIUSA (QyHKIMH, -
HelHas (QYHKIUS, KBaJpaTU4Has (QYHKIMS, CTEHNeHHas
GyHKIMS C LedbIM  [OKa3aTelleM, TPUTOHOMETPUUYECKHE
¢yHKIMM, oOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIUH, MOKa-
3aresibHas M Jorapupmudeckas (yHKIMH; YMEHUE CTPOUTh
rpaduka (QyHKUUN, BBIIOJHATH MpeoOpa3oBaHUs TpapUKOB
GyHKIMI; yMEHHME HCIIONIb30BaTh TrpapuKu (QyHKUMN [UIs
W3Y4YEHHMsI MIPOLIECCOB U 3aBUCUMOCTEN NpPU PELICHUM 3a1ady
U3 JAPYTUX Y4eOHBIX MPEAMETOB M U3 PEAbHOW KU3HH; BbI-
paxaTb (GopMyJaMH 3aBUCHUMOCTH MEXIy BEIUYHMHAMU;
yMEHHE CBOOOAHO OINEpUpPOBaTh MOHATHSAMH: YETHOCTh
(GyHKIMM, TEepUOAUYHOCTh (YHKIMH, OrPAaHUYEHHOCTD
(GYHKIUM, MOHOTOHHOCTb (YHKIIMH, 3KCTpEMYM (YHKIIUH,
HauOoJiplllee U HaWMEHbIllee 3HaYeHHuEe (QYHKIMHM Ha MpoMe-
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KYTKE; YMEHHE NPOBOIUTH UCCIIEIOBAaHNE (QYHKLNHU; YMEHUE
UCIOJIb30BaTh CBOMCTBA U rpaduku (YHKLUMU Ul pEIEeHUs
ypaBHEHHIA, HEPABEHCTB M 33Jay C MapameTpaMmu; H300pa-
KaTh Ha KOOPAMHATHOM IJIOCKOCTM MHOXECTBA PpeIIeHUM
YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

ITPy 09 ymeTs CBOOOIHO ONEpUPOBAThH MOHATHUSIMH: MOCIE-
JIOBAaTEJIbHOCTD, apupMeTndecKas mporpeccusi, reoMeTpuyde-
cKas mporpeccusi, OecKOHEYHO YObIBarollas MPOrpeccHs;
YMEHHE 3a/laBaTh IOCIEA0BAaTEIbHOCTH, B TOM YHUCIE C I10-
MO0 PEKYPPEHTHBIX (POPMYJI;

IIPy 10 ymerp omepupoBaTh MOHATUSMHU: HENPEPHIBHON
GbyHKIMH, acUMITOTHI rpaduka (QyHKIUM, TepBas U BTOpas
npou3BoOMHAS (DYHKINUH, TEOMETPUYSCKUUA H (PUINICCKUI
CMBICJI ITPOM3BO/IHOM, NepBOOOpa3Hasi, ONpeleIeHHbI UHTE-
rpajg; yMEHUE HaXOJWThb AaCUMNTOTHI rpaduka QyHKINH;
YMEHHE BBIYUCIATH HPOM3BOJIHBIE CYMMBI, MPOU3BEICHHUS,
YaCTOTHOI'O M KOMITO3ULMHU (PYHKIMH, HAXOAUTh YpPaBHEHUS
KacaTeabHOW K rpaduky (QYHKIMH; YMETb HCIIOJIb30BaTh
MIPOU3BOJHYIO JIJISl MCCIeNoBaHus (DYHKIUH, JUIS HaxOxkIe-
HUS HAWJTy4YIIETO PEIEHUs NPUKIAJAHbIX, B TOM YUCIIE COLU-
aJIbHO-3KOHOMHUYECKHX U (U3NYECKUX 3a/ady, JUIs olpeese-
HUSl CKOPOCTH U YCKOPEHMS; HaXOJHUTh IJIOUIATU U 00BEMbI
buryp ¢ noMoIIbl0 MHTErpajia; NpUBOJAUTH IPUMEPHl MaTe-
MaTHYECKOT'0 MOJAETUPOBaHUS C MOMOIIbI0 AuddepeHnans-
HBIX YPaBHEHUH;

IIPy 11 ymerp omepupoBaThb HOHATHUSIMH: KOMIUIEKCHOE
YHCIIO0, CONPSIKEHHBIE KOMILJIEKCHBIE YMCIIA, MOYJb U apry-
MEHT KOMIUIEKCHOTO 4ucia, (Gopma 3alucu KOMIUIEKCHBIX
yucen (reoMeTpuyeckasi, TPUrOHOMeTpHUecKast 1 anredpau-
Yyeckas); yMETb NMPOU3BOAUTH apupMETHUYECKHE JIEHCTBUS C
KOMIUIEKCHBIMU 4YMCJIaMH; TPUBOAUTH IPUMEPHI HCIOJB30-
BaHUs KOMIUIEKCHBIX YHUCEIT;

ITPy 12 ymerb cBOOOJIHO ONEPUPOBATH MOHITUIMU: CpeJIHEe
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apupmeTnyeckoe, MeauaHa, HauOoJbIlee M HaUMEHbIIee
3HA4YeHUs, pa3Max, AUCIepCusi, CTaHAapTHOE OTKJIOHEHUE IS
ONMCAHUS YUCIIOBBIX JIaHHBIX; YMEHHE HCCIIEJJOBATh CTATHU-
CTMYECKHE JIaHHbIE, B TOM YHCII€ C IIPUMEHEHUEM Ipaduue-
CKUX METOJIOB U DJIEKTPOHHBIX CPEICTB; rpaduyecKu uccie-
JIOBaTh COBMECTHbIE HAOJIOJAEHUS C IOMOIIBIO JHarpaMm
pacceuBaHus U JINHEWHOU PErpeccuu;

IIPy 13 ymMeTh HaXOAUTh BEPOSTHOCTH COOBITUH C MCIIOJB30-
BaHUEM TIpaUUecKX METOJOB; NMPUMEHSATH JUIA pEIICHUS
3aa4 (OpMyJIbl CIIOKEHUSI M YMHOXKEHUS BEPOSITHOCTEH,
dopMyiy MOTHOU BeposATHOCTH, Gopmyny bepHymim, kom-
OuHaTopHble (PAaKTHl U (OPMYJbl; OLEHUBATh BEPOSATHOCTH
pealIbHBIX COOBITHI; YMEHUE ONEpPUPOBATh MOHATUSMU: CIY-
yaiiHas BeJIMYMHA, paclipelielieHue BepOosATHOCTEH, marema-
TUYECKOE OXKUJAHUE, TUCIEPCUsl U CTaHIaPTHOE OTKIOHEHHUE
CilydalfHOW BEJIMYUHBI, (YHKIUU paclpeseNeHusl U MI0THO-
CTH PaBHOMEPHOTO, IOKA3aTEIbHOTO W HOPMAJIBHOIO pac-
IpeJeNeHnii; yMEHUE HCIOJb30BaTh CBOWCTBA H3YYEHHBIX
pacnpeneneHui A peleHus 3aa4; 3HaKOMCTBO C IMOHSATHU-
SIMU: 3aKOH OOJIBIIMX YHCEJ, METO/Ibl BBIOOPOYHBIX MCCIIE0-
BaHUM; YMEHHUE MPHUBOJUTH IMPUMEPHI IMPOSBIECHUS 3aKOHA
OOJIBLINX YHCEJ B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSIX;
ITPy 14 ymerb cBOOOJHO ONEpUPOBATH MOHATHSAMH: TOYKA,
npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUI
yroJj, IBYIPaHHBINA yroJ, TPEXIPAHHBIA YToOJI, IEPECEKAOIIN-
ecsl, mapajuleJibHble M CKpPELIUBAIOLIUECs MpsMble, MHapai-
JEJIIBHOCTh M MEPIEHANKYJIIPHOCTh MPSMBIX U IUIOCKOCTEH,
YTOJI MEX/y NMPSAMBIMH, YTOJI MEXKIY IPSIMON M IJIIOCKOCTBIO,
YTOJI MEXIY IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh IIPU pe-
IIEHUH 3aj]ad M3y4ueHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH;
YMEHHE OILIEHWBaTh pa3Mepbl OOBEKTOB B OKpYXKaroIleM
MHUpPE; YMEHHUE OIepUpOBaTh MOHATUIMU: MHOTOTPAHHUK,
CEUYECHHE MHOTOIPDAaHHUKA, MpaBWIbHBI MHOIOTPaHHUK,
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npu3Ma, nupamuja, Gurypa u moBEpXHOCTh BPAILCHUS, IIH-
JUHJp, KOHYC, 1ap, cpepa, pa3BepTKa NOBEPXHOCTU CEUEHUS
KOHyCa W LWIMHAPA, MMapaJjICIbHBIE OCH WJIM OCHOBAaHMIO,
ceueHue Iapa, MIOCKOCTh, Kacaromasics chepsl, LUIMHIPA,
KOHYCa; YMEHHUE CTPOMUTH CEYEHHWE MHOTOIpaHHHKA, H300pa-
’KaTb MHOTOTPAaHHUKHU, (UIYpbl U IOBEPXHOCTH BpAaIlEHUS,
UX CEYEHMsS, B TOM UYHCJIE C IIOMOLIBIO 3IEKTPOHHBIX
CPE/CTB; YMEHHUE IIPUMEHATh CBOMCTBA r€OMETPUUECKUX (pu-
I'yp, CaMOCTOSITENIbHO (OPMYJIHPOBATH OIPECIICHUS U3yda-
eMbIX (Uryp, BbIIIBUI'aTh TMIIOTE3bl O CBOMCTBAX M NpHU3HA-
Kax T€OMETPHUYECKUX (HUTyp, 0OOCHOBBIBATH WIIH OIPOBEP-
rath MX; yMEHUE IPOBOIUTH Kiaccupukanuio Guryp mo pas-
JUYHBIM TIPU3HAKAM, BBINOJHATH HEOOXOAMMBIC JIOTIOTHHU-
TeJIbHbIE TOCTPOCHMUS;

ITPy 15 ymerb cBOOOJHO ONEpPUPOBATH MOHATHSIMH: ILIO-
majgs GUrypel, 00beM (QUrypsl, BeJIMYMHA yTIia, PacCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY IpPSIMbIMH, pac-
CTOSIHUE MEXJy IUIOCKOCTSAMH, IJIOMAAs cdepsl, MIONIAIb
MOBEPXHOCTU MHUpaMUAbl, MPU3MbI, KOHyca, LHWIUHJpA,
o0beM Ky0a, NPSMOYTOJILHOTO Mapajiesienunena, Mnupa-
MUJIBI, IPU3MBI, IUJIMHAPA, KOHYCa, 1apa; yMEHUE HaXOUTh
OTHOILIEHHE 00BEMOB MOAOOHBIX QUTYD;

IIpy 16 ymeTs cBOOOAHO onepUpoBaTh MOHATHUSMU: JIBHKE-
HUE, MapaJIeNbHbII IEPEHOC, CUMMETPUS Ha IUIOCKOCTU U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00Us, MO00-
Hble (DUTYpBI; YMEHHE pacro3HaBaThb pPaBHbIE U IOJ00HbBIE
¢burypsl, B TOM 4uCle B NMPUPOJE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCI0JIb30BATh T'€OMETPUUYECKUE OTHOILIEHUS, HaXo-
JUThb TE€OMETPUYECKHE BEIMYMHBI(JUIMHA, YIoJj, IUIOUajb,
00BeM) MpH pellleHnn 3a7a4d U3 JIPYTruX yueOHBIX MPeIMETOB
U U3 PEATIbHON KU3HU;

IIpy 17 ymeTs cBOOOAHO ONEpUPOBATh MOHATHSIMU: MPSIMO-
YTOJIbHAsI CUCTEMA KOOpPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
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KOOpJMHAThl BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHUE BEK-
TOpa Ha YMCJIO, PA3JIO’KEHUE BEKTOpa Mo 0a3ucy, CKalspHOe
IIPOU3BE/IEHUE, BEKTOPHOE IIPOU3BENECHUE, YTOJI MEXKAY BEK-
TOpaMU; YMEHHUE UCIO0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJI IJIsl pEIIeHNs] TEOMETPUUECKUX 3a/1ad U 3a7a4d APYTUux
y4eOHBIX IIPEJMETOB;

ITPy 18 ymers MoJenMpoBaTh peajlbHbIE CUTYalluu Ha SI3bIKE
MaTEMaTHKH; COCTABIIATH BBIPA)KCHUSA, YPABHEHHUs, HEPABEH-
CTBAa U UX CHUCTEMBI IO YCIOBMIO 3aJlaud, MCCIEJO0BATH IIO-
CTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM ammapara ajareopsl,
MHTEPIPETUPOBATh NOJYyYEHHBIH pe3yibTar; CTPOUTh Mare-
MaTHYECKHE MOJEIIN C ITOMOILIBIO T€OMETPUUYECKUX MOHATUI
U BEJIMYMH, pElIaTh CBA3aHHbIE C HUMM IPAKTUYECKHUE 3a-
JlauM; COCTaBIIATh BEPOSATHOCTHYIO MOJENb U UHTEPIPETUPO-
BaTh IOJIYYEHHBIN pe3yJbTaT; pelaTh NPUKIAJHBIE 3a1a4yu
CpPEICTBAMU MAaTEMATUYECKOTO aHaJIW3a B TOM YHCIE COLHU-
aJIbHO-3KOHOMHMYECKOTO U (PU3MYIECKOro XapaKTepa;

IIPy 19 ymets BbIOMpaTh MOAXOJAIIMN METOJ AJIS pelIeHUs
3aJjauM; [MOHMMaHHE 3HAYUMOCTH MATEMaTUKU B HU3yYEHUU
INPUPOJHBIX M OOIIECTBEHHBIX MPOIIECCOB U SBICHUN; yMme-
HUE pPacllo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKU B HUC-
KYCCTBE, YMEHUE NPUBOJUTH MPUMEPHI MATEMATUUECKUX OT-
KPBITUH PYCCKOW M MHPOBOM MAaTEMaTH4YECKOM HAYKH

OK 02. Hcnons3oBarthb
COBPEMEHHBIC CpEJICTBA
IIOMCKa, aHaIu3a U WH-
Tepnperanun  UHPOP-
Manuu W WH(pOpMaIu-
OHHBIE TEXHOJIOTUM IS

BBITIOJIHEHUS 3aj1a4
po(heCCUOHATILHON Jie-
ATEIBbHOCTH;

JIP 33 chopMupoBaHHOCTb MHUPOBO33PEHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U
OOIIeCTBEHHON MPAaKTUKHM, OCHOBAaHHOIO Ha Juaore
KYJbTYp, CIOCOOCTBYIOILIETO OCO3HAHHIO CBOEr0 MecTa
B IIOJIUKYJIBTYPHOM MUDE;

JIP 34 coBepilleHCTBOBaHUE A3BIKOBOW M YMTATEIbCKOU
KyJIbTYpbl KaK CpEICTBAa B3aUMOACUCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

JIP 35 oco3HaHuEe LIEHHOCTH Hay4HOH N€ATEIbHOCTH,
TOTOBHOCTb OCYIIECTBJISITH NPOEKTHYIO U HCCIeI0Ba-

ITP6 05 ymerp omepupoBaTh MOHATUSAMU: PaLUOHAIbHAS
GyHKIMS, TOKa3aTenbHas (QYHKIMS, CTENEHHas (QYHKIMS,
jgorapupmuueckas (QyHKIUS, TPUTOHOMETpUYECKHE (YHK-
1uu, oOpaTHble (QYHKLIUU; YMETh CTPOUTH I'paUKU HU3y4deH-
HBIX (DYHKIMH, UCIOIB30BaTh TpapUKH MpU U3YYEHUHU IPO-
LIECCOB M 3aBUCHUMOCTEH, MPHU pPELIeHUH 3aJad M3 APYTUX
y4eOHBIX MIPEIMETOB U 33/1a4 U3 PealbHOM KU3HU; BBIpaXXaTh
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

ITPy 07 ymeTs onepupoBaTh NOHATUSMU: TOXKJIECTBO, TOXKIE-
CTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE, HEPAaBEHCTBO, CH-
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TEJIbCKYIO ICATEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.
MP 21 BnaaeTh HaBbIKAMU MOJyYeHUs] HHDOpMAITUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCY-
IIECTBJIATh IOUCK, aHAIMU3, CUCTEMAaTHU3allUI0 U HHTEp-
npeTanuio MH(GOPMAIMK pa3INYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

MP 22 co3nmaBarh TEKCThI B PAa3IMYHBIX (opmarax c
y4eToM Ha3HaueHHs MH(OpMalMM U LEJIEeBOH ayIuTo-
puH, BBIOMpas ONTHMAaJIbHYIO (DOpMY MpeACTaBICHUS U
BU3YyaJIU3al1H;

MP 23 oneHuBaTh JTOCTOBEPHOCTH, JETUTUMHOCTD WH-
¢dopmanuu, ee COOTBETCTBHE NPABOBBIM U MOPAIbHO-
THYECKHM HOpMaM;

MP 24 ucnons3oBaTh cpeacTBa HWH(GOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHHH KOTHHU-
TUBHBIX, KOMMYHUKATHBHbBIX U OPraHU3allMOHHbIX 3a7a4
¢ coOmoeHneM TpeOOBaHUM SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMIHEHBI, PecypcocOepexeHusi, MpaBo-
BBIX M ITUYECKHX HOPM, HOPM HH(OPMAIIMOHHON 0e3-
OIIACHOCTH,;

MP 25 BnageTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
uHpopMannu, UH(HOPMAIIMOHHOMN 0€301MacCHOCTH

CTeMa ypaBHEHHUI M HEpaBEHCTB, PaBHOCHJIBHOCTH YpaBHeE-
HUI, HEPABEHCTB U CHCTEM, PallMOHAIbHbIE, UPPALIOHAIIb-
HBIC, MOKa3aTelbHbIC, CTEIECHHBIC, Jorapu(MUIECKUe, TPHU-
TOHOMETPUYECKUE YpaBHEHUs, HEPABEHCTBA M CUCTEMBI;
YMEHHE peliaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMBI C IIO-
MO0 PA3JIUYHBIX IPUEMOB; pellaTh YpaBHEHUs, HEPaBEH-
CTBa M CHUCTEMBI C IapaMeTpoOM; IPUMEHSTh YpaBHEHUS, HE-
pPaBEHCTBA, UX CHCTEMBI JAJIS PEelIeHUs] MaTeMaTUYECKUX 3a-
Jad M 3a/7a4 U3 pa3NUyHbIX 00JacTedl HayKu W peabHON
KU3HHU;

ITPy 16 ymers cBOOOJHO ONEpPUPOBATH MOHSITUSIMU: JBHKE-
HUe, NapajiesIbHbI IepeHOC, CHMMETPHsI Ha TIOCKOCTH U B
MIPOCTPAHCTBE, MTOBOPOT, MpeodpazoBaHue Moao0us, 1mo100-
Hble (Urypbl; YMEHUE paclo3HaBaThb paBHbIE U MOJOOHBIE
(GuUryphl, B TOM 4MCIIe B MPUPOJE, UCKYCCTBE, apPXUTEKTYPE;
YMEHHE HCIOJIb30BaTh I'€OMETPUUYECKHE OTHOLICHUS, Haxo-
JIUTh TEOMETPUYECKHE BEIWYMHBI(UIMHA, YTOJ, IUIOIAMb,
00BbEeM) MPH PELICHUH 337134 U3 JAPYTHX Y4eOHBIX IPEAMETOB
U U3 peajbHOM KU3HU;

OK 03. ITnanupoBath u
peann3oBbIBaTh  COO-
CTBeHHOE Tpodeccuo-
HAJIBHOE U JIMYHOCTHOE
pa3BUTHE, TPEANPUHU-
MaTeJIbCKYI0  JIeSTElb-
HOCTh B mpodeccuo-
HalbHOW cdepe, uc-
10JI30BaTh 3HAHMS T10

JIP 12 chopmupoBaHHOCT, HPABCTBEHHOTO CO3HAHUS,
ATHYECKOT'O ITOBEICHU,

JIP 13 cniocoOGHOCTh OlLIEHWBATh CUTYallMI0 U MPUHU-
MaTh OCO3HAHUE PEIICHHS], OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JHMYHOrO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO OyayIIETO;

JIP 15 OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISM
U (WIKM) OPYyrUM YI€HAM CE€MbH, CO3JaHUI0 CEMbHM Ha
OCHOBE OCO3HAHHOI'O TMPHHATHS IIEHHOCTEW CEeMEHHOU

ITP6 03 ymers omnepupoBaTh MOHATHSAMH: palMOHAJIbHBIE,
MppalMOHANIbHBIE, [T0Ka3aTeIbHbIE, CTEIEHHbIE, JIOrapu(pMu-
4eCKUE, TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

ITP6 10 ymerp omnepupoBaTh HOHSITHSAMHM: MHOIOTPaHHUK,
CeUYeHHE MHOTOrpaHHUKa, KyO0, mHapajuieienurne], Mpu3Ma,
nupamMua, purypa u nmoBepxHOCTb BPALICHUS, LIWIMHIP, KO-
HycC, map, cepa, ceueHus (GUIrypbl BpallleHHs, MIOCKOCTb,
Kacaromasicsi cdepsl, IWINHAPA, KOHYyca, IJIOab MOBEPX-
HOCTU NHUPAMUJIbI, MPU3MBI, KOHYCa, LUJIUHApA, IJIOLIAAb
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(¢uHAHCOBOW  TpaMoOT-
HOCTH B Pa3IUYHBIX
KU3HCHHBIX CUTya-
USX;

’KU3HHU B COOTBETCTBUH C TpaaullusaMu HapoaoB Poccuu;
MP 36 camMoCTOSTEIbHO OCYIIECTBIATH MO3HABATEIb-
HYIO JICSITEIbHOCTb, BBISIBJISITH IMPOOJIEMBbI, CTaBUTh W
dbopmynupoBaTh COOCTBEHHBIC 3a7a4d B 00pa3oBaTeib-
HOM JIESITEIbBHOCTU U KU3HEHHBIX CUTYaLIUX;

MP 37 caMOCTOATEIIBHO COCTAaBJAThH IUIAaH PEIICHUS
POOJIEMBI ¢ YY€TOM MMEIOIIUXCS PECYpCOB, COOCTBEH-
HBIX BO3MOKHOCTEH U IIPEACTaBICHUI;

MP 42 naBaTh OLIEHKY HOBBIM CHUTYyalldsIM, BHOCHUTH
KOPPEKTUBBI B JICATEIbHOCTh, OIICHUBATh COOTBETCTBHE
pe3yJabTATOB LEISIM

MP 43 BiiajieTh HaBbIKAMH ITO3HABATEIBLHON pedIIeKCUr
KaK OCO3HAHUs COBEPIIAEMBIX JIEHUCTBUI U MBICIUTEIb-
HBIX MIPOLIECCOB, UX PE3yJbTATOB M OCHOBAHMIl; UCTIOJb-
30BaTh MPHUEMBI PeICKCUU IS OICHKU CUTYaIluH, BbI-
0opa BEpHOTO PEIICHNS,

MP 44 ymeTb OLleHUMBaTh PUCKU M CBOEBPEMEHHO IpH-
HHUMATh PEIICHUS 110 UX CHUKEHUIO,

JIP 38 cdopMUpOBaHHOCTh BHYTPEHHEW MOTHBAIIWH,
BKJIIOYAIOUIUN CTpEMJIEHHUE K JOCTHKEHUIO LEIH U
ycrexy, ONTHUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBO-
BaTh, HCXOJS U3 CBOMX BO3MOKHOCTEI;

JIP 39 chopmMupoBaHHOCTH HSMMATHH, BKIIOYAIOIICH
CIIOCOOHOCTh IIOHMMATh SMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YUATHIBATH €0 MIPH OCYIIECTBIEHUH KOMMYHH-
KaIllH, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;
JIP 40 cdhopMUPOBAHHOCTh COIMAIBHBIX HAaBBIKOB,
BKJTFOYAIOITUX CITOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
OPYTHUMH JIIOJAbMH, 3a00TUTCS, TPOSBISATH WHTEPEC H
paspemnaTrh KOHMOIUKTHI

chepbl, 00beM KyOa, MPSMOYTOJBHOTO Mapajuleenumnesna,
MUPaMUJIbI, TPU3MBL, IWIMHIApA, KOHYyca, Iapa; YyMEHHE
n300pakaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH BpalLlEHUs, UX
CEYEHHUS OT PYKH, C MOMOIIBI0 YEPTEHKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CUMMETPHIO B
MPOCTPAHCTBE; YMEHHUE PpAaclo3HABaTh IMPABHIIbHBIE MHOIO-
TPaHHUKH;

IIP6 13 ymerp omnepupoBaTh MNOHITHUSMH: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAH-
HAThl BEKTOpa, CKAJIPHOE MPOMU3BEICHHUE, YTOJl MEXAY BEK-
TOpaMH, CyMMa BEKTOPOB, ITPOU3BEACHUE BEKTOpa Ha YHCIIO;
HAXOJHUTh C MOMOIIBI0 U3YYEHHBIX (POPMYJT KOOPIHUHATHI Ce-
PEAMHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMU;

OK 04. DddexTuBHO
B3aUMOJIEICTBOBATh U
paboTaTh B KOJIJICKTUBE

MP 09 BrageTs HaBBIKAMH y4€OHO-MCCIIEIOBATEIHCKON
MIPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;
MP 30 noHuMaTh M HUCMHOJB30BATH MPEUMYIIECTBA KO-

I1P6 08 ymeTh onepupoBaTh MOHATHUSMHM: CIIYYAHHBIA OTBIT U
CIIy4aifHOe COOBITHE, BEPOSITHOCTh CIy4alfHOTO COOBITHS,
YMEHHE BBIYUCIIATH BEPOSTHOCTH C HUCIOJIh30BaHUEM Tpadu-
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1 KOMaH/E;

MaHJHOW ¥ HHIUBUYaTbHOU PabOTHI;

MP 32 npuHuMaTh L€M COBMECTHOM JAESTEIBLHOCTH,
OpraHU30BBIBaTh UM KOOPAMHHUPOBATH JIEUCTBUS IO €€
JOCTH>KEHHUIO: COCTaBJIATh IUIaH JEHWCTBHM, pacrpeze-
JSATh POJIA C YYETOM MHEHHH Y4aCTHUKOB, OOCYXKIATh
pe3yJIbTaThl COBMECTHOM pabOThI;

MP 07 x0OpaIuHHPOBATH U BBIOJIHATH pabOTy B yCIO-
BUSX pPEajbHOr0, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBUS;

MP 35 ocyiiecTBisiTh MO3UTUBHOE CTPATETUYECKOE I0-
BEJICHWE B PA3JIMYHBIX CUTYyalUsX, MPOSBISATH TBOpUE-
CTBO U BOOOpaskeHUe, ObITh HHUIIUATUBHBIM

MP 45 npuHuMaTh MOTHBBI U apryMEHTBI APYTUX JIIO-
JIed IpU aHaJIU3€ Pe3yJIbTaTOB A TEIbHOCTH;

MP 48 mnpusHaBaTh CBOE MPaBO U MPaBO APYTHUX JIOJIEH
Ha OIIMOKH;

MP 49 pa3BuBaTh ClIOCOOHOCTH NOHUMATh MUP C HO3U-
WU JPYroro 4yeaoBeKa

YECKUX METOJOB; NMPUMEHATH (HOPMYJIIBI CIIOKEHHUS U YMHO-
KEHUsl BEPOATHOCTEH, KOMOMHATOPHbIE (QakThl U (HOPMYIIbI
IIPU PELICHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH PEaJTbHBIX CO-
OBITHUI; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMH; YMEHHE
NPUBOANUTH TPUMEPHI MOSBICHHS 3aKOHA OOJIBIIMX YUCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUIX;

ITPy 06 ymeTs cBOOOIHO ONEPHPOBATH MOHATHIMU: CTETICHb
C LIeJbIM IIOKa3aTesleM, KOpEeHb HaTypaJlbHOW CTENEeHH, CTe-
NEHb C PAlMOHAIBHBIM IOKa3aTelleM, CTENeHb C JEHCTBU-
TEJIbHBIM ITOKa3aTesieM, JOrapu(m uyucia, CHHYC, KOCUHYC U
TAHTEHC MPOU3BOJIBHOTO YHCIIA;

IIPy 08 ymeTrs cBOOOAHO ONEpPUPOBATH MOHATUSAMM: Ipaduk
¢byHkumu, obparHast (QyHKUIUS, KOMIO3UIUS (DYyHKIHHA, JTU-
HeilHas (QyHKUMsA, KBaapaTUyHass (QyHKIUS, CTeleHHas
GYHKIMS C [eJIbIM  TOKa3aTelleM, TPUTOHOMETPHUECKUE
¢byHKIMH, 00OpaTHBIE TPUTOHOMETpHUUECKUE (DYHKIMH, MOKa-
3arenbHas M JorapudmMudeckas (QyHKIMHA; YMEHHUE CTPOUTH
rpadvka (QyHKUUN, BBIIOIHATH MpeoOpa3oBaHUs TpaUKOB
(GyHKIMH; yMEHHE HWCIOJb30BaTh Tpapuku (QyHKIUH IS
M3yYEHUs MPOLECCOB M 3aBUCUMOCTEH MpH PELIeHUH 3a7ay
U3 JAPYruX Y4eOHBIX MPEAMETOB M U3 PEAbHOW KU3HH; BbI-
paxxaTh (opMyJaMH 3aBUCUMOCTH MEXJly BEIMUYMHAMU; CBO-
00/IHO OTEepPUPOBATH MOHATUSIMH: Y€THOCTh (YHKIINH, TIEpH-
OJIMYHOCTh (PYHKLIMH, OTPAHUUYEHHOCTh (DYHKIIMHM, MOHOTOH-
HOCTh (QYHKIUH, HKCTpeMyM (yHKLIHMH, Hauboipliee U
HaVMEHbIIIEe 3HaYeHHWEe (YHKIUH Ha TPOMEXKYTKE; YMETh
IPOBOJIUTH HCCelOoBaHUE (DYHKIMM; YMETh HCIOJIb30BaTh
CBOICTBA U TpapuKu QYHKINU IS PEIICHHs YpaBHEHUH, He-
PaBEHCTB U 3a/ay C MapameTpaMu; M300paxarh Ha KOOPIM-
HAaTHOM IUIOCKOCTHM MHOXECTBA PEIICHUN ypaBHEHWH, HeEpa-
BEHCTB U UX CHCTEM;

OK 05. OcyiecTBisTh
YCTHYIO M IMCbMEHHYIO

JIP 16 screTmyeckoe OTHOIIEHHE K MUPY, BKIIOUas 3C-
TETUKY OBITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,

IIPy 12 ymeTh onepupoBaTh HMOHATHAMM: CpeHee apudme-
TUYECKOe, MeJuaHa, HauoOoJblllee U HaMEHbIllee 3HAUYEHUs,
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KOMMYHHUKAITHIO
rocyaapCTBEHHOM
si3pIke Poccuiickon Pe-
Jepaluu ¢ y4eTOM OCO-
OCHHOCTEH  COIMANIb-
HOTO U KYJBTYPHOTO
KOHTEKCTA;

Ha

CIopTa, TpyJa M OOIIEeCTBEHHBIX OTHOIICHUI;

JIP 17 cnocoOHOCTh BOCHPHHUMAThL Pa3IMYHBIC BUIBI
MCKYCCTBa, TPAIUILIMA U TBOPYECTBO CBOEr0 M JAPYTIHX
HApOJIOB, OIIYIIAaTh AMOLMOHAIBHOE BO3JEWUCTBUE HC-
KYyCCTBa;

JIP 18 yOexIeHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH U
00111ecTBa OTEYECTBEHHOI0 M MHUPOBOTO MCKYCCTBA, 3T-
HUYECKUX KYJbTYpPHBIX TPAJIULUN U HAPOJIHOTO TBOpYE-
CTBa;

JIP 19 roToBHOCTh K CAMOBBIPKEHHUIO B PAa3HBIX BHIAX
MCKYCCTBa, CTPEMJICHHE IMPOSBISATh KadyecTBa TBOpPUE-
CKOM JIMYHOCTH;

MP 26 ocymiecTBIsITh KOMMYHUKAIIUU BO BCeX cepax
KU3HU;

MP 27 pacnio3HaBaTh HeBepOaJbHBIE CpeAcTBa 00IIe-
HUSl, IOHUMaTh 3HAUYEHUE COIUAIBHBIX 3HAKOB, PAaCIIO-
3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd W
CMSITYaTh KOHQIHUKTHL;

MP 29 pa3BepHyTO U JIOTMYHO H3JIaraTth CBOIO TOYKY
3pEHMSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB

pa3Max, OUCHepCUs, CTaHAApTHOE OTKJIOHEHHUE YHCIOBOIO
Habopa; yMeTh U3BJIEKaTh, HHTEPIPETUPOBATh HHPOPMALIUIO,
NPEJCTaBICHHYI0 B Ta0iMIax, Ha Juarpammax, rpadukax,
OTPaKAIOIIyI0 CBOMCTBA pEaJbHBIX IPOLIECCOB U SIBICHUI;
NPEJCTaBIATh MH(GOPMALMIO C TOMOUIbIO TAOIUI] U Aua-
rpamMM; MCCIIEJ0BATh CTATUCTUUYECKUE JaHHBIE, B TOM YHUCIIE C
NPUMEHEHHEM TpapUUecKuX METOJOB M  SJIEKTPOHHBIX
CpPEICTB;

ITP6 09 ymeTrh omepupoBaTh MOHATUSMHU: TOYKa, IpsiMas,
IUIOCKOCTh, MPOCTPAHCTBO, ABYI'PAHHBIN YIoj, CKpellUBaro-
myecss TpsMble, MapauIeIbHOCTh W IEPIEeHANKYISIPHOCTh
OPSAMBIX U IUIOCKOCTEH, Yrojl MeX1y MPsIMBIMH, YTOJ MEXIY
IPSIMON M IVIOCKOCTBIO, YTOJI MEXY IJIIOCKOCTSIMH, paccTosi-
HUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHHE MEXIy NPSMBIMHU,
paccTosiHue MEXJy IUIOCKOCTSIMHM; YMETh HCIIOJIb30BATh IPU
pelIeHUH 33/1a4 U3yueHHble (DAKThl M TEOPEMbl IUIAHUMET-
pUM; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPY’KAOLIETO
MUDA;

OK 06. IIposBiAaTrs
Ipa’KJaHCKO-TIaTPHO-
TUYECKYI0  TO3UIHUIO,

JEMOHCTPUPOBATh 0CO-
3HaHHOE ITOBEJECHHE Ha
OCHOBE TPaIUITHMOHHBIX
00I11eUeIIOBEYECKUX

IIGHHOCTEH, B  TOM
YHUCJIe C YYETOM rapMo-
HU3ALUA  MEXXHAIHO-
HaJIbHBIX M MEXKpEIu-

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

JIP 03 npuHsATHE TpaIuIMOHHBIX HallMOHAJIBHBIX 00II1e-
4eJOBEYECKUX TYMAHHUCTHUECKUX U JEMOKPATHYECKUX
IIEHHOCTEI;

JIP 04 roTOBHOCTb NMPOTUBOCTOSITH MJCOJIOTHU IKCTpPE-
MH3Ma, HallMOHAIN3Ma, KCEHO(POOUH, NUCKPUMHUHAIIUU
[0 COLMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAI[MOHAJIb-
HBIM TIPU3HAKaM;

JIP 05 roToBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTH B
MHTEpecax TIpa)KJIaHCKOro oOllecTBa, y4yacTBOBaTh B
caMOyIpaBJIeHUH B 0011e00pa3oBaTeIbHON OpraHm3a-
IIUH U JICTCKO-FOHOIIIECKUX OpTaHU3aINsX;

ITP6 12 ymeTp omepupoBaTh MOHATUSAMU: MPAMOYTOJIbHAs
CHUCTEMa KOOpPJAWHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOpPIAU-
HaTbl BEKTOPA, CKaJSPHOE IPOU3BEIACHUE, YIOJl MEXKIY BEK-
TOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJHUTh C MOMOIIBIO0 N3YYEHHBIX (POPMYJ KOOPIHHATHI Ce-
pEeaVHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKaAMU;

ITP6 14 ymerp BeIOMpaTh NOAXOISAIIMA H3YyUYEHHBIM METO
JUIs pelieHus 3a1a4k, paclo3HaBaTh MaTeMaTHUECKUe (aKThl
U MaTeMaTHYeCKHe MOJENIM B MPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPBI MaTe-
MaTUYECKUX OTKPBITUM POCCHUCKOM M MHPOBOM MaTeMaTH-
YECKOHN HAYyKU;

I1P6 08 ymeTh onepupoBaTh MOHATHSIMH: CIYIANHBIA OTBIT U
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THO3HBIX  OTHOILICHMH,
MPUMEHSTh CTaHIAPTHI
AHTUKOPPYHIIUOHHOTO
MMOBCJICHMS;

JIP 06 ymeHue B3aMMOJIEWCTBOBATH C COIMAIBHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C MX QYHKIUSIMH H
Ha3HAYCHUEM;

JIP 07 roToBHOCTh K TYMAaHUTapHOM M BOJOHTEPCKOMU
JESITEIIbHOCTH;

JIP 08 chopMHpOBaHHOCTh POCCHUHCKON TIpa’kIaHCKOM
UJCHTUYHOCTH, IaTPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, 4YyBCTBA OTBETCTBEHHOCTH mepen PoauHoM,
TOPJAOCTH 3a CBOW KpaH, CBOIO POJMHY, CBOM SA3BIK H
KYyJbTypYy, NpPOLUIOE M HACTOSIIEe MHOIOHAIIMOHAJIb-
Horo Hapoja Poccuu;

JIP 09 1eHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U NPUPOJHOMY HACIEIHUIO,
NaMATHUKaM, TpajaulusaM HapoaoB Poccuu, noctuxke-
HusM Poccun B Hayke, HCKYCCTBE, CIOPTE TEXHOJIOTHSIX
U TpyAe;

JIP 10 wuneiinas yOe:KIEHHOCTh, TOTOBHOCTh K CITy)Ke-
HUIO M 3alIUTE€ OTEYECTBA, OTBETCTBEHHOCTh 3a €ro
cyns0y;

MP 09 oBnaneHue HaBBIKAMHU y4eOHO-UCCIIEOBATEIb-
CKOM, MPOEKTHOM M COLUAIIBHON JIESITETbHOCTH

cilydaifHOe COOBbITHE, BEPOATHOCTh CIYYalHOTO COOBITHS;
YMETh BBIYHCIIATH BEPOSITHOCTH C MCIIOJIb30BaHUEM Ipadude-
CKUX METOJIOB; MPUMEHSATH (POPMYJIBI CIOKEHUS U YMHOXKE-
HUSI BEpOATHOCTEH, KOMOMHATOpHBIE (hakThl U (popMyIbl pu
pELICHUH 3a/1a4; OLEHUBATH BEPOSTHOCTH PEATBHBIX COOBI-
THH; 3HAKOMCTBO CO CIyYalHBIMH BEJIMYMHAMH; yMEHHE
NPUBOANUTH TPUMEPHI MOSBICHHS 3aKOHA OOJIBIIMX YUCEN B
HPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

OK 07. ConeiicTBOBaThH

COXpaHEHHUIO OKpYy’Ka-
O Cpeldbl, Pecypco-
COepeKCHUI0,  MpPHUMeE-

HATH 3HAHUS 00 H3Me-
HEHUU KJIMMAaTa, IMpUH-
10050008 OEepEKIIMBOTO
MPOU3BOJICTBA, 3Pdek-
TUBHO JIEMCTBOBAaTh B
Ype3BbIYaMHBIX CUTya-

JIP 30 He mpuHMMarTh IEHCTBHS, NMPHUHOCALIEE BpEX
OKpYXaIoIlei cpeae;

JIP 31 ymeTh mporHo3upoBaTh HEOIAronpHUsTHbIE KO-
JIOTUYECKHE TIOCHEACTBUS IPEANPUHUMAEMBIX JCH-
CTBUH, IPEOTBpAILATh UX;

JIP 32 pactmipuTh ONBIT AESITENBHOCTH IKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

MP 05 pa3pabarbiBaTh IUIaH pEUICHHS] MPOOJIEMBI C
Y4ETOM aHaJli3a UMEIOIINXCS MaTepUAIIbHBIX U HEMAaTe-
pHAIBHBIX PECYPCOB;

MP 17 ocymiecTBiATh LieJI€HANPABICHHBIN ITIOUCK Iepe-
HOCa CPEJICTB M CIOCOOOB JEUCTBHUSI B TPO(PECCHOHATH-

I1P6 04 ymerb omepupoBaTh MOHATHAMM: (YHKIHS, HEMpe-
peIBHas (yHKLHMS, TPOM3BOAHAs, NEpBOOOpa3Has, oOIpese-
JIEHHBII MHTETpAJl; YMETh HAXOAWUTH MPOU3BOJHBIE DIIEMEH-
TapHbIX (PYHKIMH, UCHOIb3Yys CIIPAaBOYHbIE MaTepHallbl; UC-
CJIeZIOBaTh B MPOCTEHIIUX ciaydasx (QyHKIMM Ha MOHOTOH-
HOCTb, HAXOAWTh HauOOJbIIEe M HaUMEHbIIEe 3HAUYECHUE
GbyHKUMH; CTPOUTh Ipa)UKW MHOTOUWIEHOB C MCIIOJIb30Ba-
HUEM armapaTra MaTeMaTH4eCcKOro aHajlu3a; NPUMEHSTh Mpo-
W3BOJHYIO IIPU PEIIECHUM 33/1a4 Ha JABM)KEHUE; pPellaTh Mpak-
TUKO-OPDUEHTHpPOBaHHbIE  3aJadd Ha  HauOouspliee U
HauMEHbBIIIEE 3HAUEHUS, HA HAXOXKJEHUE IYTH, CKOPOCTH U
YCKOpPEHHUS;
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USX;

HYIO Cpeny;

MP 18 yMeTh IepEeHOCUTh 3HAHUS B TO3HABATEIBHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIIEHOCTH;

MP 34 npemsiaratb HOBbIE€ NPOEKTHI, OLICHUBATH HJECH
MO3ULIMA HOBU3HBI, OPUTUHAIILHOCTH;

MP 38 naBaTh OILEHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YIBTATOB IEJISIM

IIp6 11 ymeTs onepupoBaTh NOHATHUAMHU: ABH)KEHUE B IIPO-
CTpaHCTBE, MOJ00HBIE (UIYpbl B IPOCTPAHCTBE; UCIOJb30-
BaTh OTHOIICHME IUIOIMIAJICH MOBEPXHOCTEH U OOBEMOB IO-
JTIOOHBIX (UTYp TIPH PEUICHUH 33]1a4;

ITP6 12 ymerb BBIYUCIATH I'€OMETPUUYECKHUE BEIMYMHBI
(JuMHa, yroJ, miouaab, 00beM, IIIOIAab TOBEPXHOCTH), UC-
MI0JIb30BaTh U3yUEHHBIE (POPMYIIBI U METO/IBI,

K 3.2. IIpoBoauts
nabopaTopHbIe  HUcce-
JOBaHUSI KadecTBa U
0€e30IaCHOCTH  ChIPbA,
nonygabpuKaToB u ro-
TOBOM TMPOJYKIHU B
npolecce  MPOU3BO/I-
CTBa MPOJYKTOB IHUTAa-
HUSI U3 PACTUTEIBHOTO
CBIPBA.

JIP 24 rotoBHOCTH K TpyZly, OCO3HAHUE LIEHHOCTH Ma-
CTEpCTBA, TPYI0IO0HE;

JIP 25 roTOBHOCTDH K aKTUBHOM JEATEIHLHOCTH TEXHOIO0-
THYCCKONM M COIMAJIbHOW HANpPaBJICHHOCTH, CIIOCO0-
HOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JAESATEIbHOCTD;

MP 03 ompenenarb Lenu ACSITEIBHOCTH, 33/1aBaTh Ia-
paMeTpbl U KPUTEPHH UX JOCTHKEHHUS,

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTUBOpPEUMS B
paccMaTpUBaeMBbIX SIBICHUSX;

MP 05 pa3pabarbiBaTh IUIaH pELIEHHS] MPOOIEMBI C
YYeTOM aHallu3a UMEIOIUXCS MaTepUalIbHBIX U HeMa-
TEpUAIBHBIX PECYPCOB;

MP 06 BHOCHTH KOPpPEKTUBBI B JIE€ATEIBHOCTD, OLCHU-
BaTh COOTBETCTBHE pE3YyJbTAaTOB LEJISAM, OIIEHUBAThH
PHUCKHU NIOCIEACTBUN NEATEIBHOCTH;

MP 10 crtocoOHOCT, M TOTOBHOCTH K CAMOCTOSTEIH-
HOMY IOMCKY METOJIOB pEUICHUs] MPAKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3JINYHBIX METO/I0B ITO3HAHUS;

MP 18 ymeTs nepeHOCHUTh 3HaHMs B 103HABATENbHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

MP 19 ymeTs MHTErpHpOBaTh 3HAHUS U3 PA3HbIX MpEJ-

IIP6 02 ymenue omepupoBaTh MOHATUSMHU: CTEICHb YHUCIA,
aorapu(M Yucia; yMEHUE BHIITOJIHITH BBIYUCICHUE 3HAUCHUN
U 1peoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH M Jiorapud-
MaMu, mpeoOpazoBaHus TPOOHO-PAMOHATBHBIX BHIPAKEHHIA;

IIP6 03 ymeHue onepupoBaTh MOHATHUSMH: pallMOHAIBHBIE,
UppalUOHAIIbHbBIE, TTOKa3aTeNbHbIEC, CTEIICHHbIC, JOTapupMHu-
YeCKHe, TPUTOHOMETPUUYECKHIE YPABHEHUSI U HEPABEHCTBA, UX
CHCTEMBI;

I1P6 06 ymeHue pemrats TEKCTOBBIE 3a/1a4H Pa3HBIX THIIOB (B
TOM YHCIIC Ha MPOLCHTHI, IOJIM U YaCTH, Ha JBIIKCHHE, pa-
00Ty, CTOMMOCTH TOBApOB M YCIIyT, HAJOTH, 3aa4y U3 00JIa-
CTH YNpaBJICHHs JIMYHBIMH U CEMEWHBIMH (DMHAHCAMH); CO-
CTaBJISITh BBIPOKCHHS, YpPaBHEHHS, HEPABCHCTBA M WX CH-
CTEMBI 10 YCIIOBHUIO 33/1a4H, UCCIIE0BATh MMOJYYSHHOE pelle-
HHE U OIICHUBATh MPABJIONOI00HOCTh PE3yJIbTATOB;

I1P6 14 ymeHnue BbIOMpaTh MOAXOIAIIMNA M3YUEHHBIH METO[
JUTSL peLIeHHs 3aJ]aui, pacrlo3HaBaTh MaTeMaTuyecKue (paxkTsl
U MaTeMaTHYeCKue MOJIeNIM B MPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI MaTe-
MAaTUYECKUX OTKPBITUM POCCUMCKOM M MHUPOBOM MaTeMaTH-
YECKON HayKH.

ITPy 18 ymeHue MoOAeNMpOBaTh peajbHbIE CUTyallMd Ha
A3bIKE MAaTEMAaTUKH; COCTABISATh BHIPAKEHUS, YPAaBHEHUS, HE-
paBEHCTBA M MX CHUCTEMbI IO YCIOBHUIO 3a/1ayM, UCCIIEN0BATh
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METHEBIX 00JIacTe;

MP 21 BnaaeTh HaBbIKAMU MOJyYeHUs] HHDOpMAITUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENBHO OCY-
HIECTBIISATh MOUCK, aHAIM3, CUCTEMATH3alUI0 U UHTEP-
npeTanuio MH(GOPMAIMK pa3INYHBIX BUAOB U (HOpM
MpPEJICTaBICHHUS.

MMOCTPOCHHBIE MOJIEINU C MCTIOIh30BAaHUEM alllapara ainreopsl,
MHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT; CTPOUTH Mare-
MaTUYECKHE MOJIETU C MOMOIIbI0 T€OMETPUUECKUX MOHATHI
U BEJIMYMH, peliaTh CBA3aHHBIC C HUMH IMPAKTHUYECKHE 3a-
JlauM; COCTaBIIATh BEPOSATHOCTHYIO MOJIENb U UHTEPIIPETUPO-
BaTh IOJIYYECHHBIN pe3yJbTaT; peuarh NpUKIaTHbIe 3a/1a4yu
CpEJICTBAMU MaTEMaTHUYECKOI'0 aHaJIu3a, B TOM YHUCIE COLU-
aJIbHO-KOHOMUYECKOTr0 U (PM3MUYECKOTO XapaKTepa.

IIK 4.1. Ilraauposats
OCHOBHBIC II0Ka3aTeIn
ITPOU3BOICTBEHHOT O
mporecca.

JIP 24 rotoBHOCTH K TpyZly, OCO3HAHUE LIEHHOCTH Ma-
CTEpCTBA, TPYI0IO0HE;

JIP 25 roTOBHOCTDH K aKTUBHOM JEATEIHLHOCTH TEXHOIO0-
THYCCKONH M CONMAIbHOW HaNpaBJICHHOCTH, CIIOCO0-
HOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO JAESATEIbHOCTD;

MP 03 ompenenarb Lenu ACSITEIBHOCTH, 33/1aBaTh Ia-
paMeTpbl U KPUTEPHH UX JOCTHKEHHUS,

MP 04 BbIsABIATH 3aKOHOMEPHOCTH U IPOTUBOpPEUMS B
paccMaTpUBaEMBbIX SIBJICHUSX;

MP 05 pa3pabarbiBaTh IUIaH pELIEHHS] MPOOIEMBI C
YYeTOM aHallu3a UMEIOIUXCS MaTepUalIbHBIX U HeMa-
TEpUAIBHBIX PECYPCOB;

MP 10 cnocoOHOCTP U TOTOBHOCTH K CaMOCTOSATEIIb-
HOMY ITOMCKY METOJIOB PEIICHUS TMPAKTHUYSCKHUX 3aj1ad,
MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

MP 17 ocymecTBIATh LEJICHANPABICHHBIA MOUCK IIe-
peHoca CpeAcTB U crnoco0oB JeiicTBUs B IpodeccHo-
HAJIBHYIO CpeNy;

MP 18 ymeTs nepeHOCHUTh 3HaHMs B 103HABATENbHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

IIP6 02 ymenue omepupoBaTh MOHATUSMHU: CTEICHb YHUCIIA,
aorapu(M Yucia; yMEHUE BHIITOJIHITH BBIYUCICHUE 3HAUCHUN
U 1peoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMH M Jiorapud-
MaMu, mpeoOpazoBaHus TPOOHO-PAMOHATBHBIX BHIPAKEHHIA;

IIP6 03 ymeHue onepupoBaTh MOHATHUSMH: pallMOHAIBHBIE,
UppalOHATIbHbBIE, TTOKa3aTeNbHbIE, CTEIICHHbIC, JOTapu(pMu-
YeCKHe, TPUTOHOMETPUUYECKHIE YPABHEHUSI U HEPABEHCTBA, UX
CHCTEMBI;

I1P6 04 ymenue onepupoBaTh NOHATUAME: (QYHKIHS, HETIPE-
pbIBHAs (DyHKIMS, NPOM3BOJHAs, NEpBOOOpa3zHas, Ompere-
JICHHBIM MHTETPAN, yMEHUE HAXOJUTh NMPOU3BOIHBIEC DIIEMEH-
TapHbIX (YHKLUH, UCHONb3Yys CHPABOYHBbIE MaTEpUabl; HC-
CJIEZIOBAaTh B TMPOCTEHIIUX ciy4asx (PyHKIMM Ha MOHOTOH-
HOCTh, HAaXOJUTh HauOOJbIIME W HAaUMEHbIINE 3HAUYEHUS
GyHKIUI; CTpOUTh TIpadUKH MHOTOUYIEHOB C MCIOJIb30Ba-
HUEM amnrnapara MaTeMaTHYeCKOro aHajlu3a; MPUMEHATh Mpo-
M3BOJIHYIO TIPH PEUICHUH 3a/1a4 Ha JBMIKEHUE, penaTh Mpak-
TUKO-OPUEHTUPOBAHHBIE  33Ja4yd Ha  HauOoJblIME U
HAMMEHBIINE 3HAYCHUS, HA HaXOXKICHUE IYTH, CKOPOCTH U
YCKOPEHHS;

IIP6 05 ymeHme ormepupoBaTh MOHATHSIMH: paIllMOHAIBHAS
¢byHKIMA, ToKa3aTenbHas (QyHKIUS, cTeneHHas (QyHKLu,
norapudmuueckas (yHKUHSA, TPUTOHOMETpUYECKHE (DyHK-
MM, oOpaTHble (YHKIMHU; YMEHHE CTPOHUTh TI'papUKd H3Y-
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MP 19 ymers MHTErpHpOBaTh 3HAHHUS U3 PA3HBIX MpeJ-
METHEBIX 00JIacTeM;

MP 21 BrnageTh HaBBIKAMH MOJYYCHUS MHPOPMAIUHU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSITENBHO OCY-
HIECTBJISATh MOUCK, aHAIM3, CUCTEMAaTU3alMI0 U HHTEp-
nperanrio HHGOpPMAIUM PA3JIUYHBIX BUIOB U (opm
IIPEJICTaBICHHUS.

YEHHBIX (YHKIMHA, WCTIOIb30BaTh T'padUKu MpPU HU3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUN 3a7a4d U3 APYTUX
y4eOHBIX MPEIMETOB U 33/1a4 M3 PEATbHOM JKU3HU; BBIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]y BETMUUHAMU;

ITP6 06 ymeHue pemaTth TEKCTOBBIC 334U Pa3HBIX TUIIOB (B
TOM YKCJIe Ha MPOICHTHI, JOJU U YacTH, HAa JBUXKCHHUE, pa-
00Ty, CTOMMOCTh TOBAapOB U yCIyT, HAJIOTH, 33a4u 13 o0Jia-
CTH YUpABJICHHsI JIMYHBIMU U CEMEUHBIMH (DUHAHCAMH); CO-
CTaBIISATh BBIPAKCHUS, YPaBHCHHUsS, HEPABEHCTBA M HUX CH-
CTEMBI 10 YCIOBHUIO 33/1a4H, UCCIIC0BATh MOJYYSHHOE peliie-
HUC U OLICHUBATh MTPABIONO00HOCTh PE3YJIbTATOB;

IIP6 14 ymeHue BoIOMpATh MOIXOJSANINNA M3YYCHHBIH METO/T
JUISL pEIICHUS 3a/1a4u, paclio3HaBaTh MaTeMaTUUECKHE (DAKTHI
U MaTeMaTHYEeCKUE MOJCIIH B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOJUTH NMPUMEPHI MaTe-
MaTHYE€CKUX OTKPBITUH POCCUUCKONW M MHUPOBOW MaTeMaTH-
YECKOM HAYyKH.

ITPy 08 ymeHue cBOOOIHO ONEPUPOBATH MOHATUAMHU: TpaduK
¢byHkuy, obpatHast (pyHKUMS, KOMOO3ULMS (DYHKUUH, JTHU-
HeilHas (QyHKIMA, KBaapaTUyHass (QyHKIUS, CTeleHHas
GYHKOMS C [eJIBIM  TOKa3aTelieM, TPUTOHOMETPHUYECKHUE
¢byHKuMU, 00OpaTHBIE TPUTOHOMETpHUECKUE (DYHKIMH, MOKa-
3arenbHas U Jorapupmuyeckas QyHKIUU; YMEHUE CTPOUTh
rpaduku (yHKIMHA, BBINOJHATH IMpeoOpa3oBaHusi rpaukoB
GyHKIUMI; yMEHHME MCIOJIb30BaTh rpapuku (QyHKUMNA ISt
M3yYEHUS TPOIECCOB M 3aBHCUMOCTEH IMPH PEUICHUH 3a7ad
U3 JpyTUX Y4eOHBIX MPEIMETOB U U3 pealbHOM YKU3HU; BbI-
pakaTh (OpMyJaMH 3aBUCHMOCTH MEXKIy BEIIMIHMHAMH; yMe-
HUE CBOOOJHO ONEpUPOBATh MOHATUAMHU: YETHOCTh (DYHKIIUH,
NEPUOIMIHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKITUH, MO-
HOTOHHOCTH (DYHKIIMH, KCTpeMyM (pyHKLUH, HauboJbliee U
HaVMEHbIIIee 3HaueHMs] (YHKIHMK Ha MPOMEXKYTKE, YMEHHE
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MIPOBOJIUTH UCCIIEOBaHUE (DYHKITUH.

Py 18 ymenue MopenupoBaTh peajbHbIE CUTyallUM Ha
SI3bIKE MaTEeMaTUKU;, COCTABJISITh BHIPAXKCHUS, YPABHEHUS, HE-
paBEHCTBA M MX CUCTEMbI IO YCIOBHUIO 3a/1ayM, UCCIIEI0BaTh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arIapara anreopsl,
MHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT; CTPOUTh Mare-
MaTUYECKHE MOJIETU C MOMOIIbI0 T€OMETPUUECKUX MOHSATHI
U BEJIMYMH, peliaTh CBA3aHHBIE C HUMH IMPAKTHUYECKHE 3a-
JlauM; COCTaBIIATh BEPOSATHOCTHYIO MOJIENb U UHTEPIIPETUPO-
BaTh IOJIYYCHHBIN pe3yJbTaT, peuaTrbh NpUKIaJHbIe 3a/1a4yu
CpeJICTBAMU MaTE€MaTH4YECKOr0 aHaju3a, B TOM YHUCIIE COLU-
aJIbHO-KOHOMUYECKOTr0 U (PU3MUYECKOTO XapaKTepa.

IIK 4.4. Kourtponupo-
BaTh XOJI U OIICHUBATH
pe3yabTaThI paboThI
TPYZIOBOTO KOJUIEKTHUBA.

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

JIP 25 roTOBHOCTDH K aKTUBHOM JESATEIHLHOCTH TEXHOIO0-
THYCCKONH M COIMAIIbHOW HANpaBJICHHOCTH, CIIOCO0-
HOCTh MHULIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHSATH TAKYIO JAESATEIbHOCTD;

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

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUMS B
paccMaTpUBaEMBbIX SIBJICHUSX;

MP 06 BHOCHUTH KOPpPEKTUBBI B JI€ATEIBHOCTh, OLCHU-
BaTb COOTBETCTBHE pE3YJbTAaTOB LEJISAM, OLICHUBAThH
PHUCKHU MOCIEACTBUN NEATENbHOCTH;

MP 07 x0oopaIuHHPOBATh U BBIOJIHATH pabOTy B yCJO-
BUSX pPEaJbHOr0, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

MP 14 BbIABIATP NPUYUHHO-CIEACTBEHHBIE CBSI3M H
aKTyaJu3UpOBaTh 3a4ady, BBIABUIATh TMIIOTE3Y €€ pe-

IIP6 02 ymeHue omepupoBaTh MOHATHUSMHU: CTEIICHb YHUCIIA,
aorapu(M Yucia; yMEHUE BHITOIHITH BBIYUCICHUE 3HAUCHUN
U TpeoOpa3oBaHusl BBIPAKECHUH CO CTENEHSIMH M Jiorapud-
MaMu, peoOpazoBaHus IPOOHO-PAMOHATIBLHBIX BHIPAKEHHIA;

ITP6 06 ymeHue pemaTth TEKCTOBBIC 331a4l Pa3HBIX THIIOB (B
TOM 4YKCJIe Ha MPOICHTHI, JOJU U YacTH, Ha JBHXKEHHUE, pa-
00Ty, CTOMMOCTh TOBAapOB U YCJYT, HAJIIOTH, 331a4u 13 o0Jia-
CTH yNpaBJICHUS JMYHBIMU M CEMEUHBIMU (PMHAHCAMH); CO-
CTaBIIATh BBIPAKEHUS, yYpaBHCHUsS, HEPABEHCTBA M WX CH-
CTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIC0BATh MOJIYYCHHOE pellie-
HUE U OLICHUBATh MTPAB/IONO00HOCTh PE3YJIbTATOB;

ITP6 07 ymenue onepupoBaTh MOHATUSMU: cpeiHee apudme-
THYECKOe, MeJraHa, HanOobIllee ¥ HauMEHbIIEe 3HAYCHHS,
pa3max, Jucnepcusi, CTaHAApTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMEeHHE HW3BJIEKaTh, HHTEPIPETUPOBATh HMH(OpMa-
[IMI0, TPEJICTaBICHHYIO B TaONUIaX, HA TUarpaMMmax, rpadu-
KaX, OTPa)karollyl CBOMCTBA peaTbHBIX MPOIECCOB U SIBIIE-
HUH; TPENCTaBIATh WHPOPMAIMIO C TMOMOIINBIO TaONHIl U
JMarpaMM; HCCIEAOBaTh CTATUCTUYECKHE JaHHBIE, B TOM
qrclie ¢ MPUMEHEHHEeM TIpadUuecKUX METOJOB U DIEKTPOH-
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IICHUSI, HAXOAWTh apPryMEHTHl Il JI0Ka3aTelbCTBA
CBOMX YTBEpXJCHUM, 3aJ]aBaTh MapaMeTpbl U KPUTEPUH
pelIeHus;

MP 15 ananu3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1a4d pe3yJbTaThl, KPUTUYECKU OILEHUBATH UX JIOCTO-
BEPHOCTh, NMPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIO-
BUSIX.

HBIX CPEJICTB;

IIP6 14 ymeHue BoIOMpATh MOIXOAIINNA M3YYCHHBIH METO/T
JUTSL pEeLICHUS 33]]a91, paclio3HaBaTh MaTeMaTHuecKue (pakTh
U MaTeMaTHYeCKHe MOJENIM B MPUPOTHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOJUTH NMPUMEPHI MaTe-
MAaTHUYE€CKUX OTKPBITUH POCCUUCKONW M MHUPOBOM MaTeMaTH-
YECKOM HAYyKH.

Py 18 ymenue MoaenupoBaTh peajbHbIE CUTyallUM Ha
SI3bIKE MaTEeMaTUKU;, COCTABIISITh BHIPAXKCHUS, YPABHEHUS, HE-
paBEHCTBAa M MX CHUCTEMBI IO YCIOBHUIO 3a/1ayM, UCCIIEI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM ariapara aireopsl,
MHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTar; CTPOUTH Mare-
MaTUYECKUE MOJIETU C MOMOIIBI0 T€OMETPUUECKUX MOHSATHI
U BEIIMYMH, peliaTh CBA3aHHBIE C HUMH MPAKTHYECKHE 3a-
JIla4M; COCTaBIIATh BEPOSTHOCTHYIO MOJIETb U MHTEPIIPETUPO-
BaTh IOJIYYCHHBIH pe3yJbTaT; peliaTh MPUKIATHBIC 3aJa4d
CpeJICTBAMU MaTE€MaTHYECKOI0 aHajlu3a, B TOM YHUCIE COLU-
aJIbHO-KOHOMHUYECKOT0 U (PU3MYECKOTO XapaKTepa.
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1.4. XapakTepuCcTHKH OLIEHOYHBIX CPEACTB

n/

HauMmeHoBaHue
OLICHOYHOI'0 CPeACTBA

Kpatkas XapaKTepUuCcTUKA OIIEHOYHOT0
cpeacTaa

Y CTHBIN OnpoC

[IpumeHnsieTcs ¢ 1EeNbl0 TOBTOPEHUS M 3aKPEIJICHUS
YYEHUKOM Y4eOHOro Marepuaja, KOHTPOJIS 3a
YCBOGHHEM  YYEHHKOM y4eOHOTO MaTepuala,
YMEHUM, KOMIIETEHIIUH.

NuauBunyanbHas
CaMOCTOSITCIIbHAS
pabota

Cpenctao, MO3BOJISIONIEE OLICHUTh u
JIUarHOCTUPOBATh 3HaHHE (akTuyecKoro
Marepuana (0a30Bble MOHATHUS, AITOPUTMBI, (DAKTHI)
¥ YMEHHUS TMPaBUIBHO MCIOJB30BaTh CIEIHMAIbHBIC
TEPMHUHBI W TIOHSTHS, y3HaBaHHE OOBEKTOB U3
y4eHUS B paMKax OMpEACNIEHHOTO  pas3felna
JTUCIIUTLTAHBI

TectupoBaHue

Cucrema CTaHAapTU3UPOBAHHBIX 3aJIaHHH,
MO3BOJISIONIAS ~ aBTOMATHU3UPOBATh  MPOLEAYPY
U3MEPCHHUS  YpOBHA  3HAHUW W yYMCHHUH
00yyJaromerocs.

KoHntposnbHas paborta

CpencrtBo MPOBEPKU YMEHUH MIPUMEHATh
MOJYYEHHBIE  3HAHWUS Uil PElIeHHs  3aaad
ONPENEIICHHOTO TUIIA IO TEME WJIN Pa3leny

DK3aMeH

KoHTposibHOE MeponpusaTrue, KOTOpoe MPOBOIUTCS
0 OKOHYAHMIO W3Y4Y€HHUs NHMCLUMIUIMHBI B BUIE,
IPEeTyCMOTPEHHOM YUYE€OHBIM TUTAHOM.
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2. @opMbI KOHTPOJISI M OLleHUBaHUsI GOPMHUPYEeMBbIX KOMIIeTeHIIHI

Koa n Pasznen/Tema BxoxHoit Texymmit Py6exublit IIpomexyTounas
HAUMCHOBAHUC KOHTPOJIb KOHTPOJIb KOHTPOJIb aTrecranus
hopmupyembIx Oueno4Hoe cpeacTBO
KOMIIeTeHI M
OK 01 Pa3nen 1. [loBTopenne Kypca
OK 02 MATEeMATHKH OCHOBHOM IIKOJIbI
OK 03 Tema 1.1
OK 04 ey n 3a1aun MaTEMaTUKH [IpU
OK 05 OCBOEHHH CreluaabHoCTH. Yncia
OK 06 Y BBIYHMCIICHHMS.
Tema 1.2
IIK 3.2
1K 4.1 [IpoueHTHBIE BBIUKMCICHUS. Y paB-
1K 4.4 HEHVMsI 1 HEpaBEHCTBA.
Tema 1.3 IT-o/c
[TporieHTHBIC BEIYHUCIICHHSI B IIPO-
(heccroHaIbHBIX 331a4ax
Tema 1.4 Bxonxnon
Pemienne 3agau. BxogHo KoH- KOHTPOJIb
POk (K/p Nel)
Pazpnen 2. CteneHu M KOPHU. Nrorosoe
OK 01
o 02 CTeneH;aﬂ, 1101<a3a(Tbe.115Haﬂ " TECTHPOBAHIE B
Jorapupmuyeckasi PyHKIHH.
OK 03 COITYK
OK 05 Tema 2.1 Y cTHBII ompoc
OK 07 Crenennas GyHKIHS, €€

cBoiicTBa. [IpeoOpa3oBanue
BBIPAXKEHUI C KOPHIMH N-0i1
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IIK 3.2
IIK 4.1
IIK 4.4

CTCIICHU.

Tema 2.2

CBolicTBa CTENEHH C
palMoHaIBHBIM U JICHCTBUTEIb-
HBIM ITOKa3aTeIIMHU

NunuBunyansHas
c/p Nel

Tema 2.3
Petrenue nppanroHanbHbIX ypaB-
HEHUHU

Y cTHBIN Onpoc

Tema 2.4

[TokazarenpHas QpyHKIMS, €€
cBoiicTBa u rpaduk. [lokazarennb-
HbIC YPAaBHEHMS U HEPABEHCTBA

NupuBnnyansHas
c/p Ne2

Tema 2.5
Jlorapudwm yncna. CBoiicTBa
JorapudmMoB.

YcTHBIN onpoc

Tema 2.6

Jlorapudmuueckast pyHKIus, e
cBoiicTBa u rpa¢uk. Jlorapudpmu-
4YeCKHe YpaBHEHUs U HEPaBEHCTBA

NuauBnnyansHas
c/p Ne3

Tema 2.7
Jlorapudmbl B mpupoae U TeX-
HHUKEC

IT-o/c

Tema 2.8

Pemenue 3agau. CtereHHas,
IIOKa3aresbHasl U jora-
pubMudeckas QyHKIIIH.

K/p No2

OK 01
OK 02
OK 03
OK 04

Pa3znen 3. OCHOBBI TPUTOHO-
MeTpuu. TpUroHOMeTpHYeCKHe
(pynxuun.

Hrorosoe

TECTUPOBAHUE B
COIIYK

Tema 3.1
Tpuronomerpudeckue GyHKIHH

Y CTHBIN OnpocC

27



OK 05

IIK 4.1

IMPOM3BOJIBHOI'O YIJid, YKCJIA.

Tema 3.2
OCHOBHbBIE TPUTOHOMETPUYECKUE
TOXKIECTBA

NunuBunyansHas
c/p Ne4

Tema 3.3
Tpuronomerpuueckue (yHKINH,
UX CBOMCTBA M rpaduKu

YcTHBIN 0IIpoC

Tema 3.4
OOpaTHbIC TPUTOHOMETPUYECKUE
byHKIIM

Y cTHBIN onpoc

Tema 3.5
TpuroHomerpuveckue ypaBHCHUS
Y HEPaBEHCTBA

NupuBnnyansHas
c/p Ne5

Tema 3.6

Pemenue 3anay. OCHOBBI
Tpuronomerpuu. Tpuro-
HOMeTpUYecKkre QyHKIHNU

K/p Ne3

OK 01
OK 03
OK 04
OK 06
OK 07

IIK 4.1

Pasznen 4. [IpousBoanas u nep-
B0OOpa3Has QyHKIUH

Htorosoe

TECTUPOBAHUE B
COIIYK

Tema 4.1

ITonsiTHE TPOU3BOIHOM.
®opmyJibl U ipaBuiIa AUp-
(dbepeHnrpoBaHusl.

NuauBnnyansHas
c/p Ne6

Tema 4.2
IToHsITHE O HEMPEPBIBHOCTH
¢dbyHkmu. Merosn HHTEpBAJIOB.

Y CTHBIN onpoc

Tema 4.3
I'eomerpuueckuii u ¢uzndeckuit
CMBICJI TPOU3BOTHOM.

Tema 4.4

Y CTHBIN onpoc
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MonotoHHOCTH (pyHKIMH. ToukH

HKCTpEMyMa.

Tema 4.5 NuauBnnyansHas
HccnenoBanue GyHKIMU U 110~ c/p Ne7

CTPOCHUIO TPaPHKOB.

Tema 4.6 NunuBunyansHas
HauGonblee n HanMeHblIee 3Ha- c/p Ne8

yeHue QYyHKIHMH.

Tema 4.7 IT-o/c

HaxosxneHue ontumanbHOro pe-

3yJbTaTa ¢ HOMOIIbIO IPOU3BO/-

HOM B IPAaKTUYECKUX 3a/1a4ax.

Tema 4.8 NunuBuayansHas
[TepBoobpaznas pyukuuu. [Ipa- c/p Ne9

BUJIA HAXOXKICHUS

1epBOOOPA3HBIX

Tema 4.9 NnnuBunyansHas
I1nomans KpUBONMHENHON Tpare- c/p Nel0

un. @opmyna Hetorona—IJleii6-

HULA.

Tema 4.10 K/p Ned

Pemenne 3amau. IIponssognas u
nepBooOpasHas GyHKIHUU.

OK 01
OK 03
OK 04
OK 07

Pasznen 5. Ipsimble u Hroropoe
IJIOCKOCTH B ITIPOCTPAHCTBE. TCCTI/IpOBaHI/Ie B
KoopanHaThl H BEeKTOPBI B NPO- COIIVK
CTPAHCTBe.

Tema 5.1

OcCHOBHBIE IOHATHS CTEPEOMET-
pun. PacrionosxxeHnne npsMeIx 1
IIJIOCKOCTEMN

Y CTHBIN OnpocC
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Tema 5.2 NunuBuayansHas
[TapannensHOCTH MPSIMBIX, c /p Noll

npsIMON u IUIOCKOCTH,

IUIOCKOCTEH.

Tema 5.3

IlepneH UKy ISIPHOCTD NPSIMBIX,
IIPSIMOM U TUIOCKOCTH,

YcTHBIN 0IIpoC

IJIOCKOCTEM.

Tema 5.4 NunuBuayansHas
[leprieHAMKYIAp U HAKIOHHAS. c/p Nel2

Teopema o Tpex

HEPIEHIUKYIIAPAX.

Tema 5.5 NunuBuayansHas
KoopauHatsl U BEKTOpPHI B IIPO- c/p 13

CTPaHCTBE

Tema 5.6 [T-o/c

[Ipsimble U TUIOCKOCTH B

PaKTHYECKHX 3aJauax

Tema 5.7 K/p Ne5

Pemenue 3agau. [Ipsimeie u moc-
KOCTH, KOOPAMHATHI U BEKTOPHI B
MPOCTPAHCTBE

OK 01
OK 03
OK 04
OK 06
OK 07

IIK 3.2

Pa3znen 6. MHOrorpaHHuKH U
TeJla BpallleHusl

Hrorosoe

TECTUPOBAHUE B
COIIYK

Tema 6.1
[Ipusma, mapamienenurnen, Kyo,
MMpaMHJIa U UX CEUCHUs

Y CTHBIN onpoc

Tema 6.2
[IpaBunbHBIE MHOTOIPAHHUKH B
KU3HU

NupuBunyanbsHas
c/p Nel4
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Tema 6.3 NuauBnnyansHas

Hwiuaap, KOHyc, map H UX c/p Nel5

CEUYEHUSI

Tema 6.4 11 -o/c

OOBeMBbI ¥ TUIOIMIATN TIOBEPXHO-

CTeH Tea

Tema 6.5 IT-o/c

[Tpumepsl cummerpuii B mpodec-

CUHU

Tema 6.6 K/p No6

Pemenne 3amau. MHOrorpaHHUKU

Y TeJla BpaIllCHMUSI.

Pa3znen 7. DiemeHTHI TEOpHH NTorosoe
OK 02 BEPOSITHOCTEH U TECTHPOBAHIE B
OK 03 MaTeMaTH4eCKOi CTATUCTUKH
OK 05 COITYK

Tema 7.1 WNHauBuTyanpHas
TIK 4.1 Co0pITHE, BEpOSITHOCTH COOBITHS c/p 16
TIK 4.4 CJ‘IO)KGHUI/IC Y YMHOKEHHE BEPO-

SITHOCTEH

Tema 7.2 I1-o/c

BepositHocTs B mpodeccroHab-
HBIX 3a/1a4ax

Tema 7.3

JluckpeTHas ciaydanHas
BEJIMYMHA, 3aKOH €€ pacImpe-
JCJICHUS

YcTHBII onpoc

Tema 7.4
3amayn MaTeMaTHYECKOM CTaTH-
CTUKHA

Tema 7.5
DNIeMEHThI TEOPUU BEPOSITHOCTEN

K/p No7
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1 MaTEeMaTHUYSCKOM CTaTUCTUKU

OK3aMCH
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3. Kpurtepuu oneHuBanusi GopMUpPyeMbIX KOMIIETEHIUI

KpuTepun onieHKH yCTHBIX 0OTBETOB

Kpurtepuu oneHku

Bbaan
bl

Ouenka

MOKAa3bIBACT ITYOOKOE W IMOJTHOE 3HAHUE U
MOHMMAaHUE BCETO0 00beMa MPOTPaMMHOTO
MaTepuasa; MoJHOe MOHUMAHHUE CYIIHOCTU
paccMaTpUBaEMBbIX IOHATUH, SIBICHUN U
3aKOHOMEPHOCTEN, TEOPHH, B3aUMOCBA3EH;

* YMEET COCTABUTH MOJIHBIN U MPaBUIbHBIN
OTBET Ha OCHOBE M3YyUYECHHOT0 MaTepuaa;
BBIJICTISITH IJIaBHBIE MTOJIOKEHHUS,
CaMOCTOSITETIbHO OATBEPKAATh OTBET
KOHKPETHBIMU IIpUMepaMu, (haKkTamu;
CaMOCTOSITEJIbHO U apTYMEHTUPOBAHO JI€NIaTh
aHaiu3, 0000IEeHN, BEIBOBL. Y CTAHABIUBATH
MEXKIpEIMETHBIC (Ha OCHOBE paHee
NPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE
CBSI31, TBOPYECKU MPUMEHSTh MOTYyUYCHHbBIC
3HaHUS B HE3HAKOMOU CUTYaIUH.
[TocnenoBaTenbHO, YETKO, CBSI3HO,
000CHOBaHHO U 0€301IMO0YHO U3J1araTh
y4eOHBIM MaTepua; 1aBaTh OTBET B
JIOTUYECKOM MOCIIEI0BATEIIBHOCTH C
MCIIOJIb30BaHUEM MPUHITON TEPMHUHOJIOTHH;
JienaTh COOCTBEHHBIE BBIBOIBI; (DOPMYITUPOBATH
TOYHOE OIPEEICHNUE U UCTOJIKOBAHUE
OCHOBHBIX MMOHSITHH, 3aKOHOB, TEOPUH; TPH
OTBETE HE MOBTOPATH IOCIOBHO TEKCT
y4eOHUKa; U3JlaraTh MaTepuall JUTEpaTypHbIM
SI3bIKOM; PABUJIBHO U OOCTOSTENILHO OTBEYATh
Ha JOTIOJIHUTEJIbHBIC BOMPOCH! YUUTEISI.
CaMOCTOSITENIHHO U PAlIMOHAJIBHO UCTIOB30BaTh
HarJIsAHbIE TTOCOOUSI, CIIPABOYHbBIC MATEPUAIHI,
y4EOHUK, TOMOJHUTENIBHYIO JTUTEPATYpYy,
MEPBOMCTOYHUKH; TPUMEHSTh CUCTEMY
YCJIOBHBIX 0003HAYCHUI MPU BEJICHUU 3aIHCeH,
COMPOBOK/IAIOIINX OTBET; UCIOJIB30BAHUE IS
JTI0OKa3aTelIbCTBa BHIBOJIOB U3 HAOIIOJEHUHN U
OTBITOB;

* CAMOCTOSITEILHO, YBEPEHHO U O€30ITMO0YHO

OTIu4HO
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NPUMEHSET NOJyuYeHHbIEC 3HAHUS B PEIICHUU
npo6JieM Ha TBOPUYECKOM YPOBHE; IOMYCKAeT HE
0osiee OIHOTO Heo4eTa, KOTOPBIH JIETKO
UCIPABIISET M0 TPEOOBAHHUIO YUUTEIIS; UMEET
HEOOXOJMMbIE HABBIKK pabOThI ¢ MprOOpamu,
yepTexamu, CXeMaMH U rpadukami,
COITyTCTBYIOIIMMH OTBETY; 3aITUCH,
COIIPOBOXTAIOIINE OTBET, COOTBETCTBYIOT
TpeOOBaAHUSIM.

* [TOJTHO PACKPBLI COJICp)KaHUE MaTepralia B
o0BeMe, TTPeTyCMOTPEHHOM POTPaMMO 1
Y4ECOHUKOM,

* M3JI0KUJT MaTepUal IPaMOTHBIM SI36IKOM B
ONPEAECICHHON JIOTUYECKON
MOCIIEI0BATEIHHOCTH, TOYHO HCTIONB3YSI
MaTEeMaTHYECKYIO0 TEPMUHOIOTHIO U
CHUMBOJIUKY;

* IPaBUWJIHHO BBITIOJTHUII PUCYHKH, YEPTEKH,
rpaduku, COMyTCTBYIOIINE OTBETY;

* I0Ka3aJl yMEHHUE WILTIOCTPUPOBATH
TEOPETUUECKHE MOJI0KEHNUSI KOHKPETHBIMU
npUMepamMu, IPUMEHITh UX B HOBOM CUTyalluu
IIPU BBIIOJHEHUH NPAKTUUYECKOTO 3a/1aHuUs;

* IPOJIEMOHCTPUPOBAI CHOPMUPOBAHHOCTH U
YCTOMYMBOCTb UCIOJIb3YyEMBIX MPU OTPabOTKE
YMEHHI 1 HaBBIKOB, YCBOCHHE PaHEE
W3YYECHHBIX COIMyTCTBYIOIINX BOIIPOCOB;

* OTBEYAJI CAMOCTOSITETFHO 0€3 HABOASAIINX
BOMPOCOB TMpenoaBatens. Bo3aMoxHbI o/1Ha -
JIB€ HETOYHOCTH MPHU OCBEIICHUU
BTOPOCTETICHHBIX BOMPOCOB MJTU B BHIKJIAIKAX,
KOTOPBIE CTYJICHTK JIETKO UCTIPABUII 110
3aMEUaHHI0 NPEeroIaBaTedsl.

VY noBneTBOpsAET Ha3BaHHBIM BBILIE
TpeOOBaHUAM, HO O0yYaIOLIHIICs:

— JIONyCKaeT O/IHy HerpyOyro OImHOKY W He
0osiee IBYyX HEAOYETOB U MOXKET UX UCIPABUT
CaMOCTOSITENTLHO, UK MPU HEOOJIBIION MTOMOIITH
IPEeroaBaTels;

— He 00J1afaeT JOCTaTOYHBIM HaBBIKOM PaOOTHI
CO CIIPaBOYHOM JTUTEpaTypol (Hampumep,
CTYZCHT yMEET BCE HAWTH, MPABUIHHO
OpPUEHTHPYETCS B CIIPAaBOYHUKAX, HO paboTaeT
MEJIJICHHO)

Xopomio
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3 | * HEMOJHO WJIM HETMOCIEA0BATEIbHO PACKPHITO | 3 Y 10BNETBOPUTENBH
cojiepKaHue MaTepHaia, HO IoKa3aHo ol1iee 0
MOHMMAaHKE BOMPOCa U MPOJEMOHCTPUPOBAHBI
YMEHHSI, JOCTaTOYHBIE JUIS JATbHEHUIIETO
YCBOEHHUSA MPOrPaMMHOTO MaTepuaa
(ompenenennbie « TpeGoBaHUSIMH K
MaTeMaTHYECKOM MOATOTOBKE YUAILTHXCS);

* UMEJINCH 3aTPyIHEHHSI UM JOITYIIEHBI
OUIMOKHU B OIIpEJICIICHUH MTOHITUH,
UCTIOJIb30BAHUU MaTeMaTHYECKOM
TEPMUHOJIOTHH, YePTEkKaX, BHIKIAAKAX,
UCTIpaBJICHHBIE NIOCTIE HECKOJIBKUX HABOASAIINX
BOIIPOCOB MpenojiaBarers;

* CTYJICHT HE CIIPaBUIICS C TPUMEHEHUEM
TEOpPUHU B HOBOM CUTYaIlUH MPHU BBHIMIOJTHEHUN
MPAKTHYECKOTO 3aJJaHsl, HO BBITTOJIHWJI 3a/1aHUs
00513aTEeJILHOTO YPOBHSI CJI0KHOCTH IO JJAHHOM
TEME;

* [IPU 3HAHUH TEOPETUIECKOTO MaTepHaa
BBISIBJIEHA HEJOCTaTOYHAsi CPOPMUPOBAHHOCTD
OCHOBHBIX YMEHUI U HABBIKOB.

4 | He 3HaeT u He MOHUMAET 3HAUUTENBHYIO WIN 2-0 Heynosnersopuren
OCHOBHYIO YacTh IPOrPaMMHOT0 MaTepHuasa B BHO

npejenax NoCTaBJIeHHbIX BOIpocoB. Mmeer
cnabo chopMHpOBAHHBIE Y HEMOJIHBIC 3HAHUS U
HE YMeeT MPUMEHSThH UX K PEIICHUIO
KOHKPETHBIX BOITPOCOB M 3a/1a4 10 00pasiyy U K
IPOBEJICHUIO ONBITOB. [Ipu oTBeTE (HA OUH
BOIIPOC) AOIYCKAET 0oJiee IBYX rpyObIX
OITMOOK, KOTOPBIE HE MOXKET UCTIPABUTH JTaXKe
IIPU TOMOIITH MPENOoIaBaTesl.

KpuTtepuu oleHKH NMCbMEHHOH camocmoamenvHoil padomaol

Kpurepuu ouenku banbl Ouenka
1 | Beimonaui paboty 6e3 ommodok u 5 OTnunyHO
HE/I04ETOB;

JomycTuin He 0oJiee 0JTHOTO HEOUETA.
B paboTtax ¢ u30BITOYHOMN MIIIOTHOCTHIO
3aJlaHuN JTOMYCKAETCs BHICTABJICHHE
OTMETKH «5» B COOTBETCTBHH C 3apaHee
OTOBOPEHHBIM HOPMATHBOM.

2 | Beimoanua paboTy NOJHOCTHIO, HO 4 Xopo1o
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JOMYCTUJ B HEH He O0s1ee OTHOM
HEerpy0oii OMHOKH (32 UCKITIOUYECHUEM
pEIICHHS KOJIMYECTBEHHBIX (PHU3NUECKUX
3a7a4) ¥ OJTHOTO HEJ04YeTa WIN He
0oJiee IBYX HEJOUYETOB.

B pabotax ¢ n30bITOYHOM MIIOTHOCTHIO
3aJlaHu# JIOIyCKAaeTCs BHICTABICHHE
OTMETKHU «4» B COOTBETCTBHH C 3apaHEe
OTOBOPEHHBIM HOPMATHBOM.

3 | [IpaBUIbHO BBIMOJIHUI HE MEHEE 3 Y 10BJIETBOPUTENHHO
MOJIOBUHBI pa0OTHI WM IOy CTHIL:

e He OoJiee IBYX TPyOBIX OIMIMOOK;

® 1M He OoJiee OAHOM rpy0Ooit U OJTHOM
HEerpy0oii OIMOKHN U OJTHOTO HEJI0YETa,
® 1UI1 HE 0oJiee ABYX-TPEX HErpyObIX
OIINOOK;

® IJIA BBITIOJIHUJI PEILICHUE
KOJIMYECTBEHHOUN (hM3UYECKON 3a1auu
1o JICMCTBUSIM O€3 BbIBOJIa paboueit
(bOpMYIIBI IPU HATMYUH TTPABUILHOTO
OTBETa

® WJIA OJIHOW HErpy0oil OIIMOKHU U Tpex
HE0YETOB;

® JUIA NIPU OTCYTCTBUU OIMMOOK, HO MPHU
HAJTMYUHA YETHIPEX-TISITH HETOYCTOB.

2. B paboTtax ¢ u30bITOYHOM
MJIOTHOCTRIO 33/IaHHM IOy CKAeTCs
BBICTaBJICHUE OTMETKH «3» B
COOTBETCTBHH C 3apaHEE OrOBOPEHHBIM
HOPMATHBOM.

4 | 1. lomycTmi yucio omuboK u 2-0 HeynoBneTBopuTeabHO
HEJI0OUETOB MIPEBOCXOISINEE HOPMY, TIPH
KOTOPOH MOYKET OBITh BHICTABJICHA
OTMETKa «3»;

2. IIpaBHJIBHO BBHITIOJHU MEHEE YaCcTH
paboThI, TOCTATOYHOM /IS BHICTABIICHUS
OTMETKHU «3».

Kpurepuu oueHkM KoHmpoavHoil padomaol:

Kpurepuu oueHku banasl | Ouenka
1 | KontponwHas pabota npencraBieHa |5 OTIUYHO
B YCTaHOBJICHHBIN CpPOK u

36




odopMIIeHa B CTPOTOM COOTBETCTBUU
C U3JI0KCHHBIMU TPEOOBAHUSAMU;

- II0KA3aH BBICOKUH YpPOBEHb
3HAaHUS M3YYEHHOrO0 MaTepuana Io

3a1aHHOMN TEME, IIPOSIBIICH
TBOPYECKUHN MOJXOJ MPU OTBETE Ha
BOIIPOCHI, yMEHHE ri1yooKo

aHAIM3UPOBaTh MPOOJIEMY M JIejaTh
0000IIaIoIIHE BBIBOIBI;

- paboTa BBITIOJIHEHA TPAMOTHO C
TOYKH 3PEHUS TTOCTABICHHON 3a/1a4H,
T.€. 0€3 OIMOOK U HEJIOUYETOB MIIN
JOMYLIEHO HE 00Jiee OTHOTO
HeJI04eTa

- KOHTPOJIbHAS pabora
NPEACTAaBICHA B  YCTaHOBJIEHHBIN
CpPOK U opopMIIeHa B COOTBETCTBUU C
U3TI0’)KEHHBIMU TPEOOBAHUSIMU;

- HoKa3aH JOCTaTOYHBIN
YPOBEHb 3HAHUS U3Y4YEHHOT'O
MaTepuaiga IO 3aJaHHOW TeMe,
IPOSIBJIEH TBOPYECKUN MOAXOMA NpHU
OTBET€ Ha  BOIPOCHL,  YMEHHUE
aHaJIM3UpOBaTh MpPOOJIIEeMy M JellaTh
00001IafOIINE BEIBOIBI;

- pabota BBITIOJTHEHA
MOJIHOCTBIO, HO JIOMYIIIEHO B HEW: a)
He Ooiiee oHOM HerpyOol OmMOKU U
OJTHOTO HeJl0uYeTa

0) uiu He 0oJiee IBYX HEIOYETOB.

Xopo11o

- KOHTpOJIbHAs pabota
MpEeACTaBlieHa B  yCTaHOBJICHHBIN
CpoK, mpu OhOPMIICHUU PaOOTHI

JOTTYIIEHBI HE3HAUUTEIbHBIC
OTKJIOHCHHUS oT U3II0KCHHBIX
TpeOOBaHMIA;

- TTOKa3aHbI MUHUMAJIbHBIC

3HaHWS 10 OCHOBHBIM  TeMaM
KOHTPOJIbHOUM pabOThI;

- BBITIOJTHEHO HE MeHee
MOJIOBUHBI pa0OTHI MU TOMYIICHBI B
HEu

a) He O6oJsiee IBYX IpyObIX OINOOK,

0) He OoJsiee 0THOM TPyOOH OIMOKHU U

Y 1OBIETBOPUTEIBHO
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OJIHOTO HEJI0YeTa,
OIITNOOK,
HeJloYeTa,

HCIOYCTOB

B) He Oojee ABYX-TpeX HErpyoObIX
r) oxHa HerpyOas ommOKka U TpH

1) IpYA OTCYTCTBHH OIIMOOK, 4—5

NPaBUIBHO  BBIIIOJIHEHO
MIOJIOBUHBI pa0OTHI;

BBIITOJIHCHHUIO pa6OTBI nin

MIPOLICHTOB BCEX 3aJaHUM.

MeHee
ecJIi 00yYaroluiicsa He MPUCTYTAI K

MIPaBUJIBLHO BBITOJHMII HE Oosee 10

- YHUCJIO OIIMOOK W Hexo4deToB | 2-0
MIPEBOCXOJIUT HOPMY, IIPU KOTOPOU
MOKET OBITh BBICTaBJICHA OIlCHKA
«YJIOBJICTBOPUTEIIBHO»  WJIU

CCJIN

HeynosnerBopurenbHo

Tadauna cooTBeTCTBUSA
0AJJIbHO-PEHTHHIOBOTO M OTMETOYHOT0 KOHTPOJIsI

YpoBeHb c(hopMHPOBAHHOCTH Cymma TpaguunoHHasi oueHKa
KOMIIeTeH LU PEeNTHHIOBBIX
0aJ1J10B
[ToBblllICHHBIN 90-100 OTauyHO
bazoBbiii 75-89 Xopo1io
[ToporoBbiii 60-74 Y 10BJIETBOPUTEIBLHO
HenocraTrounsii Menee 60 HeynoBneTBOpUTEIBHO
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4, KoHTpo/ibHO-0LIEHOYHBbIE CpeACcTBa
4.1. MarepuaJjibl OLIEHOYHBIX CPEACTB VISl BXOJHOT0 KOHTPOJIS

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

BxoaHasi KOHTPOJIbHAsI padoTa 3a Kypc MATeMATHKH OCHOBHOM IIKOJIBI.
(KOHTPOJIBHASA PABOTA Nel)
B 3amanusx 1-4 ykaxuTe MpaBHIBHBIA OTBET.
[Tpu BRIOTHEHUH 3a/1aHU 5—9 3aMUIINTE X0 PEIICHUS U MOJTYyYCHHBIN OTBET.

Bapmanr 1.
I(

"

~1
ool Lh
oy

1. Kakoe m3 clefylolMX 4YWceNl 3aKII04EeHO MeXIy duciamu |7 u

omeeme yKadicume HOMep NPABUILHO20 8APUAHMAL.
1) 0,4
2) 0,5
3) 0,6
4) 0,7
2. Pemte HEPaBEHCTBO 20=3(x—35) <19="7Tx. B omeeme VKasicume Homep
NpAsUIbHO20 BAPUAHMA.

1) (=4 +e)

L

2) I': ' / )
1

3) ( a’ 'mjx

4) (—o0 —4)

3. YcraHoBUTE COOTBETCTBHME MEXAy rpadukamMu (yHKIMK U (GopMynamu,
KOTOpbIE MX 33/1af0T.

A) b) B)
YA VA VA
| T |
ol 1 x|— o1 =x ol T
<
=2 =x"=2 = x =2-x
1) ¥y = . 2) y=x ) 4) ¥ X
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3anmumure B OTBET IHM(PBI, PACIOIOXKUB UX B MOPSAAKE, COOTBETCTBYIOLIEM
OyKBaMm:

A | b B

4. B npsAMOyTOJIbHOM TPEYTOJIbHUKE THIOTEeHy3a paBHa 10 cM, a oauH
u3
KaTeToB 6 cM. HaliTu BTOpOIl Karter.

a) 4 cm; 0) 16 cm; B) 8 cMm; r)v136cm; na) 10 cm.

Ilpu evinonnenuu 3adanuii 5-9 3anuwume x00 peuieHus U NOJIYYEHHbLI
omeem.

31:1040175: ~
y . 20
5. Haiinure 3HaueHnEe BBIPAKEHHUS .
13 411 51
4 717 56
(x—4)* + (x+9)% = 2x°,

6. Pemure ypaBHeHHE '

7. llepBblit pabounii BHIMOJTHSAET HEKOTOPYIO pabOTy 3a 6 4acoB, a BTOPOH
BBITOJHSAET €€ 3a 3 yaca. 3a CKOJIbKO 4acOB JIBO€ Pa0OUYHNX COBMECTHO
BBITOJIHAT 3Ty padboTy?

8. Bricora BH napannenorpamma ABCD nenut ero cropony AD Ha
orpe3ku AH = 1 u HD = 28. JIluaronans napamienorpamma BD pasna 53.
Haitgure omans napamienorpaMmma.

9. JlBa aBTOMOOMIISI OTHOBPEMEHHO OTHPABISIOTCA B 240-KUITOMETPOBBIi
npoOer. [1epBolii eeT co CKOPOCThIO Ha 20 KM/4 O0JbIIEH, YeM BTOPO, U
npuObIBaeT K puHuUILy Ha | 4 pansiie BToporo. Haiinure ckopocTh nepBoro
aBTOMOOUJIS.

Bapuanr 2.

V267

1. Kakomy NpoMEXyTKY MPUHAIJICKUT YHUCIO B omeeme ykaoswcume

HoMep NPAasUIbHO20 8aPUAHMA.
1) [4;5]
2) [5:6]
3) [6;7]
4) [7; 8] ,
2. PemuTe HEpaBEHCTBO O9x—4(2x+1) = —8. B omeeme yKkaxcume Homep
NnpasuibHO20 8apUAHmMa.
1) (—4; +o0)
2) (—12; +o0)
3) (—o0;—4)
4) (—o0; —12)
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3. VYcraHoBUTE COOTBETCTBHE MEXAy IpadukamMu (GyHKIUHA U dopmysiamH,
KOTOPBIE UX 3a/1aI0T.

A) B) B)
VA VA VA
|

| - ol 1 ¥ ! s

o[ 1 X | 0|1 X
y=—1is : 2 e
e = —— = —X — V= X

n- 2 2" x 3)” 4y

3anummre B OTBET LUMPHI, PACIONIOKUB UX B TMOPSJKE, COOTBETCTBYIOIIEM
OyKkBaMm:

A | b B

4. B npsMOyroJIbHOM TPEyTrOoJbHUKE TUIOTeHy3a paBHa 10 cMm, a oguH
u3 KateToB 8 cM. HaliTu BTOpON KaTer.
a) 4 cwm; 0) 6 cm; B) 8 cMm; r)v136cem; 1) 10 cm.

Ilpu eévinonnenuu 3adanuii 5-9 3anumume x00 pewieHus U NOJIYYeHHbLI

omeem.
2,75:11+ 3;
5. Haiinurte 3HaueHHE BBIpAXKEHMSL: 1

25-0,4-(-32
(=33)

¥ ol 2

F(x—3) = 2x°.

(4 2
6. Pewmre ypasuenue ¥ T %)
7. TlepsIit pabounii BBINOIHSET HEKOTOPYIO paboTy 3a 4 yaca, a BTOpou
BBITIOJTHSET e 3a 3 yaca. 3a CKOJIbKO YacOB JIBOE PA0OUYNX COBMECTHO

BBITIOJTHSAT 3Ty padoTy?
8. OcnoBanwus Tparenuu paBHbl 18 u 12, oHa 13 GOKOBBIX CTOPOH

paBHa 42 a yroia Mex1y Hell M OJHMM U3 OCHOBaHMH paBeH 135°. Haiiqure
IJIONIA/(b TPATIEIUH.
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9. JlBa aBTOMOOMJISI OTHOBPEMEHHO OTHPaBIIsAtOTCA B 800-KUIOMETPOBBIit
npoGer. [lepBrIii eAeT co CKOPOCThIO Ha 36 KM/9 OOJIbIIEH, 9YeM BTOPOM, U
npuObIBaeT K puHMIY Ha 5 4 paHblie BToporo. Haiinure ckopocTh nepBoro
aBTOMOOMJIS.

4.2. Martepuajbl OlIEHOYHBIX CPEJICTB I TEKYIIEro KOHTPOJIs

Texymuii KOHTpOJIb TPOBOASTCS BO BpeMs ayJIUTOPHBIX 3aHATHH IO
MaTeMaTUKEe B COOTBETCTBUHU C Y4Y€OHBIM IUITAaHOM U paboueidt mporpammbl OJ]
«Maremartuka» o BCeM pasjiesiaM MporpaMMbl. B kadecTBe TEKyIero KOHTPOJIS
MPUMEHSIOTCSI TEOPETHUUYECKHE BOIPOCHI, CaMOCTOsATENbHAss padoTa, CHUCTEMbI
3aJlaHuil B TE€CTOBOM (hopMe, KOHTPOJIbHBIE pa0OTHI MO pa3jieliaM.

4.2.1 Teopernueckune BONPOCHI

Teopetnueckas 4acTh IPOXOAUT B (POPME YCTHBIX OTBETOB: O0YyYarOITHECS
BBITSTMBAIOT MATH KAPTOUEK C BOMPOCAMH, NAIOT TOJIHBIM OTBET (CO CIHCKOM
BOIIPOCOB 00yYaIOLIMECs 3HAKOMSTCS B HAYaJle U3yUYEHUs pa3/ena).

4.2.1.1 Crenenu u kopHu. Ctenennasi pynkuus

Oopaszoeamenvhule pe3yivmamel, noOaeHcauiue nposepke (iemenmot):
I1P6 01, ITP6 02, ITP6 03, ITPG 05, T1P6 06, I1P6 14.
[IPy 1, ITPy 5, I1Py 6, [Py 7, [1Py 8, ITPy 18, ITPy 19.

TeopeTunyeckue BONpochbi:

1. Jlaitite ompeneneHue apupMEeTHUECKOrO0 KBaAPATHOTO KOPHs (HE 3a0bIBaeM
HOSICHUTh 00JIaCcTh ONpeieleHns U 00JacTh 3HAUECHUI, HHAU€e OIpe/ieTICHUE
HE PaCKpBHITO).

2. JlaifTe ompenelieHHWE KOHS TI-OM CTEMeHW U3 4Yucia (He 3a0bIBaeM
NOSICHUTh 00JIaCTh ONpeeeHUs] U 00JacTh 3HAUCHHM, HHAYE ONpEIeTICHUE
HE PACKPHITO)

3. 3anuummTe ¥ MPOU3HECUTE BCIIyX BCE M3BECTHBIE BaM CBOMCTBA KOPHEH.

3anuIInTe U IPOU3HECUTE BCIYX BCE U3BECTHBIE BAM CBOMCTBA CTEIECHEM.

5. Ha 4ro Heob6xonuMo oOpaTuTh BHUMAHHUE MPHU PEIICHUU HUPPAIOHATBHOTO
ypaBHEHUS! YETHOU CTENEeHu?

6. Uemy paBeH KOpeHb UETHOM CTEMEHM W3 OTPHUIATEIBHOTO YHcia?
[Tpusenure npumep.

7. UeMy paBeH KOpEHb HEUYETHOM CTENEHH W3 OTPUIATEIBHOr0 uucia?
[Tpusenure npumep.

8. Ha uro crout o00paTuTh BHUMAHWE MPU PEUICHUU UPPANHUOHATBHBIX,
JIpOOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB?

9. HazoBuTe npaBuUiio BHECEHUSI MHOKUTEIS MO/ 3HAK KOPHS.

&
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10.Kak n30aBisitoTCs OT UPPALUOHATBHOCTH B 3HAMEHaTee?

11.JlaifTe omnpezeneHre CTENEHU ¢ APOOHBIM U OTPUIATEIBHBIM MOKa3aTeJeEM,
copMyIupyiTe UX CBOICTBA.

12.Crenennast yHKIUSA — 3TO QYHKIHUS ...

13.CBoiicTBa cTeNIEHHON (PYHKIIMU Pa3TMYaIOTCs B 3aBUCUMOCTH OT ...

14.CpoiictBa cTeneHHOW GYHKUMM TpU 4YeTHOM 3HadeHun N. ['paduxom
(GYHKIUH SIBISIETCA ... , PACIIOJIOKEHHAS B ... MOJYIJIOCKOCTH KOOPAMHAT

15.CBoiicTBa cTeNneHHON (QYHKIMU MNpU HEYETHOM 3HaueHuud N. [paduxom
byHKIUY SIBISIETCS . . .

16.YpaBHEeHUs1, B KOTOPBIX IEPEMEHHAS .. ..., HA3bIBAIOTCS UPPALIMOHATILHBIMH.

17.PemieHre WppanyoHAIbHBIX ypaBHEHHWH CBOJUTCS K TMEPEXoay OT
UPPAIMOHATIFHOTO K PAllMOHAIFHOMY YPaBHEHHUIO ...

4.2.1.2 Tloka3atejbHasi QyHKIHA

Oopaszoeamenvhule pe3yivmamel, noOaeHcauiue nposepke (jiemenmot):
ITP6 01, ITP6 02, ITP6 03, ITP6 04, T1P6 05, ITP6 06, T1P6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

TeopeTuyeckme Bonpochl:

1. Kakas ¢yHKUMS Ha3bIBa€TCs OKA3aTEIbHOMN?

UYro siBiIIeTCA 00JIACTHIO ONPEAEIEHHS] 1 MHOKECTBOM 3HAYEHUN

MoKa3aTebHOU PyHKIUK?

SABnsiercs M nokasateyibHas QyHKIUS YeTHOU?

[Ipu xakoM yci0BHUH MOKa3aTeabHast QYHKIMS SIBISIECTCS BO3pacTaroiei?

[Ipu xakoM ycioBHUM MOKa3aTeabHast QYHKIMS SIBISETCS yObIBAOIICH ?

Kax 3aBucUT n3MeHeHue moka3aTebHONU (DYHKIIMH OT OCHOBAHMS?

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

[Tepeuncnure cBoiicTBa pyHkimu y=a* npu 0<a <1.

. [Houemy dyHkims y=2* siBnsieTcs BO3pacTaromieii?

10 Kaxue nmpeoOpa3zoBanrs HEOOXOAMMO BBIIIOJHUTH HA KOOPAMHATHON
mockoctu ¢ rpadukom y= (0,5%), 4ToOBI MOTYUUTh rpaduK GyHKIUN
y=2*?

11.CkoJIbKO TOYEK NepeceueHus UMEIOT rpaduku GyHKIUN y=2* u
y=(0,28)*?

12.Kakoe ypaBHEeHHE Ha3bIBACTCS MTOKA3aTEIbHBIM?

13.TTouemy mpu pelieHUur MOKa3aTeIbHBIX YPaBHEHUH ToJIaratoT, uro a>(,
a#0?

14. y=a*. Ilpun a>0 QyHKIM ...

15.Ykaxu KoopAHHATHI TOYKH NepecedeHust y=a* ¢ ocpo OX.

16.Jano ypasHenue a'™=1. MosxHo 1u yTBepsxkaath, uto f(X)=0.

N
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17.Chopmynupyiite mpaBuiio pelIeHHs IPOCTENIINX OKa3aTENbHBIX
YPaBHEHUM.

18.11pu kakux b nmokaszarenpHOE ypaBHEeHHE a*=h nmeeT KOpeHb?
19.CxoibKo KOpHEH nmeeT ypaBHeHue a*=h?
20.Kax pemats ypaBHeHue Buja a'®=a%®)?

21.B yeM 3akimogaeTcs rpapuUISCKuil Crioco0 perieHrs YpaBHCHHIA.
22. JlaiiTe onpeaeneHue Moka3aTeIbHOr0 HepaBeHCTBA?

23.ChopmynupyiTe METOIbI PEIICHUS [TOKAa3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapudmsi. Jorapupmuyeckasi pynkuus

Oopaszosamenvusle pe3yromamul, nooaexcaujue npogepke (I1emennol):
ITP6 01, ITP6 02, ITP6 03, I1PG 04, T1P6 05, I1P6 06, ITPG 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, ITPy 18, I1Py 19.

TeopeTuyeckme Bonpochl:

Jaiite onpeaeneHue jgorapudma.

ChopmynupyiiTe Ha3BaHUE JIEUCTBUS HAXOXKACHUS Jorapudma.

3anuiumuTe OCHOBAaHUE HATYPaJIbHOTO JIorapudma.

CdopmynupyiiTe 0CHOBHOE JIOTapu(PMUUIECKOE TOXKIECTBO.

Chopmynupyiite Teopemy o jorapudme nponu3BeACHUS.

Cdopmynupyiite Teopemy o jorapudme 4acTHOTO.

[TpuBenure popMyily nepexoja K HOBOMY OCHOBAHHUIO.

Kakue cBoiicTBa goraprdma UCroyib3yrTCsl IPU BHIMOIHEHUN

TOKJECTBEHHBIX MPeoOpa3z0oBaHUii?

9. Kaxoii norapudm HazbIBaeTCSA ACCATUIHBIM?

10. HaitTe onpenenenue JorapupmMuueckon GyHKIIUH.

11. ChopmynupyiiTe onpeaeseHue JorapupMuyecKoro ypaBHeHHsl.

12. ChopmynupyiiTe METOIbI pEIICHHUs JOTapu(MUUECKUX YPABHEHUIA.

13. laiiTe onpenenenue gorapupMuIecKoro HepaBeHCTBA.

14. ChopmynupyiiTe METOIbI peUIEHUS JOrapuPMUIECKUX HEPABEHCTB.

15. 3anummre o6mmii Bua JorapuMudeckon (yHKIIHH.

16.Kax mpencTaBuTh YUCIO B BUAEC JIoTaprdmMa 1o OCHOBaHHIO a7

17.N300pa3ute cxemMaTUIHO Tpaduk JorapudmMudecKont GyHKIIUH.

18. Kak onpenenuts MOCTOPOHHUIN KOPEHb JIOTapu(pMUIECKOTO YpaBHEHUSA?

19.Tlepeuniciiutre OCHOBHBIC CBOMCTBA JorapudmoB a>1, a# 1.

20. O0sA3aTeNbHO JIM NPU PEHICHUH JIOTApU(PMHUUECKOTO YPaBHEHUS HAXOAUTh
00J1acTh CyIIeCTBOBAHUS (PYHKIIH, BXOISAIINX B ypaBHEHHUE?

21.Ha uTo, B IepBYyI0 O4epeh ClIenyeT OOpaTUTh BHUMAHUE TIPH

pelIeHnH JIOTapu(PMUIECKOTO HEpaBeHCTBA?

N ORWN R
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4.2.1.4. OcHoBbI TpUroHometrpuu. Tpuronomerpuueckue PyHKIMU
Oébpazoeamenvhvle pe3yiomamol, noodaexcaujue npogepke (31emMennvl):
ITP6 01, ITP6 03, ITP6 05, I1P6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

TeopeTnyecKne BONPOCHI:

1. Kak cTpouTcs yrosi Ha YuCIOBOW OKPYKHOCTH?

[aiite onpenenenue 1 pagnana u 1 rpagyca.

3. 3anummTe popMyITy nepexoja oT rpayCHOTr0 U3MEpPEHUs yria K
pazraHHOMY.

4. JlaiiTe onpeaeneHrne OCHOBHBIM TPUTOHOMETPUUECKUM (PyHKLIHAM
MIPOM3BOJIBHOTO yTJIa.

5. Jlaiite onpezenieHue OCHOBHBIM TPUTOHOMETPUUYECKUM (DYHKIUSAM OCTPOTO
yTia B MPSIMOYTOJIFHOM TPEYTOJIbHUKE.

6. Ilepeuncnure 3HaYEHUSI HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIIUM.

7. IlpuBenuTte 3HaKW OCHOBHBIX TPUTOHOMETPHUECKUX (PYHKIIHI B pa3HBIX
YEeTBEPTAX.

8. 3anuimTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

9. 3amumute GopMyITy, CBA3BIBAIOINILYIO TAHTEHC M KOTAHTEHC yTJa.

10.3anummre HopmMyIibl, CBA3bIBAIOLINE TAHTEHC C KOCUHYCOM M CHHYC C
KOTaHTE€HCOM.

11.Tlepeuncnure OCHOBHBIE (DOPMYJIIBI CIIOKECHHUSI.

12. ChopmynupyiiTe MHEMOHHYECKOE MPABUIIO AJIs 3alIOMUHAHUS POPMYIT
PUBEJICHUSI.

13. Chopmynupyiite mpaBuiio HanmucaHus GOpMyIT IPUBEACHUS.

14. TIpuBeauTe npumMep Ha MPUMEHEHHE (POPMYIT MPUBEICHUS.

15.ITpuBeaute GopMybl CyMMBI YTJIOB.

16.3anumure GopmyIibl ABOMHOTO yTiia TPUTOHOMETPUUYECKHUX (DYHKIIHMA.

17.3anumure GopmyJIibl MOJOBUHHOTO apryMEHTa TPUTOHOMETPUIECKUX
(GyHKLHMA.

18.3anumure Gopmysisl mpeodpa3oBaHUsl CyMMbI TPUTOHOMETPUUYECKHUX
(GyHKLMNA B TPOU3BEICHHUE.

19.3anummute GopmyIiel mpeodpa3zoBaHuUs TPOU3BEACHUS TPUTOHOMETPUUECKUX
GyHKLMIA B CyMMYy.

20. Beipaxxenue TpUroHOMeTpuYecKux (yHKIUA Yepe3 TAHTCHC IMTOJIOBUHHOTO
apryMeHTa

21.T1lepeuncnure GoOpMyIIbI 7Sl pELUICHHs MPOCTEUIINX TPUTOHOMETPUIECKUX
ypaBHEHUH B 00I11IEM BH/IE.

22. ]laiiTe onpeeneHrue apKkCuHyca Yucia.

23. [laliTe onpeienieHre apKKOCUHYCa Yuca.

N

45



24.Kak npoxXoauT JIMHUS TAHTE€HCOB?

25.Kak npoxoauT JTMHUSA KOTaHT€HCOB?

26.IIpuBenute GopMyIIbl perIeHUs IPOCTEHIINX TPUTOHOMETPUIECKUX
YPaBHCHUU.

27.Tlepeuncnure GOpMyIIBI YACTHBIX CIIy4aeB PEIICHUs MPOCTEHIIINX
TPUTOHOMETPUUECKUX YPaBHEHUII.

28. O0bsICHUTE METO/] PEUICHHS MPOCTEUIITNX TPUTOHOMETPUUECKUX YPaBHEHHI
C MIOMOILBIO EJTUHUYHOMN OKPY’KHOCTH.

29.TIpuBenute GopMyIIbl peHICHUS TPOCTEHIINX TPUTOHOMETPUIECKUX
YPaBHCHUU.

30. YkaxxuTe 1Ba OCHOBHBIX METO/Ia PEUICHHS] TPUTOHOMETPHUIECKHIX
YPaBHEHUM.

31. Haiite onpezesieHue OJHOPOIHOTO TPUTOHOMETPUUECKOTO YPaBHEHHUS
IIEPBOM U BTOPOM CTENECHEN.

32. YkaxuTte criocod peuieHust OJHOPOJHOTO TPUTOHOMETPHUUECKOTO
YPaBHEHHUS IEPBOU CTEIICHU.

33.IIpuBennure METObI PEIICHUSI TPUTOHOMETPUYECKUX YPABHEHUN B
3aBHCHMOCTH OT THIIA.

34.Yto Ha3bIBAETCS MPOCTEUILIMMU TPUTOHOMETPUUECKUMHU HEPABEHCTBAMU?

35. [IpommttocTpupyiTe peIIeHNEe HEPABEHCTBA Sin X>M Ha eUHUIHON
OKPY>KHOCTH.

36.Pacckaxkute 0 METO/I€ 3aMEHbI IEPEMEHHOM MU PEIICHUN
TPUTOHOMETPUUECKUX HEPABEHCTB.

37.Kak npuMeHsieTcsi MeTO, UHTEPBAJIOB IIPU PEILICHUU TPUTOHOMETPUUECKUX
HEPABEHCTB?

4.2.1.5. llpousBoaHasi GyHKIMHU, ee IPUMEHEHUE

Oopaszoeamenvhule pe3yivbmamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, TTPG 04, ITP6 06, ITPG 14.
[TPy 01, TTPy 06, I1Py 07, ITPy 08, ITPy 09, [TPy 10, ITPy 11, [1Py 18, T1Py 19.

Teopernyeckne BONPOCHI:

[Iponomxure onpenenenue: «llocaenoBaTenbHOCTD — 3TO. .. ».
[TpuBenuTe mpumep apuhMeTHIECKON TPOTPECCHH.
IIpuBeauTe npuMep reOMETPUYECKON TPOrPECCHH.

4. TlpuBemute  mpuMep  OECKOHEYHO  YOBIBAIOIIEH  T€OMETPUYECKOM
IIPOTPECCHH.

5. IIpomomxure onpenenenue: «I[IponzBogHas — 310...».

6. PackpoiiTe reoMeTpU4eCKUA CMBICI TPOU3BOTHOM.

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

8. PackpoiiTe (pu3nuecKkuil CMbICI TPOU3BOTHOM.

wn e
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9. UYro takoe nuddepeHrpopaHue?
10. [lepeuncauTte mpaBuia BEIYUCICHHS POU3BOIHBIX.

11. UYemy paBHa npou3BOJHAS CTEMICHHON (YHKITHH?

12. UYemy paBHa npou3BOHAs MTPOU3BEICHNUS?

13. Uemy paBHa MpoU3BOAHAS YACTHOTO?

14. UYemy paBHa MpOU3BOAHAS CIONKHOU (QYyHKIIUU?

15. Kakoil Bug UMeeT ypaBHEHHUE KacaTeIbHOM ?

16. Korna kacarenbHas napamieibHa ocu Ox?

17. Touku, B KOTOPBIX IPOU3BOIHASI paBHA HYJIIO, HA3bIBAIOTCH. ..

18. CdopmynupyiiTe npusHaKk Bo3pacTaHus QyHKIUU.

19. Ecnu Ha uHTepBasie (QyHKIMS BO3PACTAET, TO 3HAYECHUE MPOU3BOIHON
Ha 3TOM UHTEpBAJeE. ..

20. Muddepenuupyemas (GyHKIHS MOXKET HMETh HKCTPEMyM B TeX
TOYKaX, TIE ...

21. Cdopmynupyiite mpu3Hak yObIBaHUS (QYHKITHH.

22. CdopmynupyiiTe mpu3HAK TOUKH MaKCUMyMa (yHKITUH.

23. CdopmynupyiiTe mpu3HaK TOUKHM MUHAUMYyMa (PYHKIIHH.

24.  Ecnu rpaduk Mpor3BOJHON pacmoiokeH Boiie ocu OX Ha MHTEepBale,
TO PYHKIUS. ..

25. Ecmu rtpaduk mnpousBomHON mepecekaeT ock Ox B Touke X0,
pacrojaraercsi cHauajia Huxe, notoM Bbimie Ox, To X0 111 yHKIMU SBISETCS ...

26. Kakwue TOUKM Ha3bIBalOTCS TOUKaMH 3KCTpeMyma?

27. Kakas Touka Ha3bIBaeTCs TOUKOM neperuda?

28. CocTaBbTe QITOPUTM PEIICHUS 3a]1a4 Ha HAXOXKJICHHUS HAauOOJBIIETO U
HAaWMEHBIIIETO 3HAYCHHS (PYHKIIMU HA OTpe3Ke?

29. CocTaBbTe aITOPUTM UCCIIECOBAHUS U MTOCTPOEHUs rpaduka QyHKIIUN
C IOMOIIIBIO MPOU3BOIHOM.

30. Kak HaiiTh BepTUKAIBbHYIO aCUMITOTY rpaduka QyHKIHH?

4.2.1.6. IlepBooOpa3nasi pyHKUMU, ee IPUMEHEHUE

Oopaszoeamenvhule pe3yivmamol, noodaexcauiue nposepke (j1emenmot):
[1P6 01, TTPG 04, ITP6 06, ITPG 14.
[TPy 01, TTPy 06, I1Py 07, ITPy 08, ITPy 09, [TPy 10, ITPy 11, [1Py 18, 1Py 19.

TeopeTuyeckme Bonpochl:

=

ChopmynupyiiTe onpenesieHre nepooopazHo.

CdopmynupyiiTe 0CHOBHOE CBOMCTBO mepBooOpazHoi. I 'eomerpuaeckuit
CMBICII OCHOBHOT'O CBOMCTBA MEPBOOOPA3HBIX.

ChopmynupyiiTe Tpu mpaBuia HAXOXKICHUS IEPBOOOPA3HBIX.

Kakyto ¢urypy Ha3bIBaloT KpUBOJWHEHHOM Tpanenune?

3anumute GopMyITy I BBIYUCIEHUS TUIONIAA KPUBOJMHEWMHOM Tpaneiunu.
OObsicHUTE, uTO Takoe uHTerpai. 3anumure Gopmyny Heiorona-Jleiibuuia.

N
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7. T'eomeTrpuueckuii U PU3NYECKUN CMBICI OMPENEIEHHOTO UHTErpaa.
8. Urto Takoe uHTErpupoBaHue?

4.2.1.7. llpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

Oopaszoseamenvusle pe3yromamul, nodexcaujue npogepke (I1emMennol):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, ITPG 14.
[TPy 01, ITPy 14, IIPy 15, ITPy 16, ITPy 18, ITPy 19.

TeopeTnyecKne BONPOCHI:

1. ChopmynupyiiTe Tpu aKCHOMBI CTEPEOMETPUU

CdhopmynupyiiTe TeOpEMBI, CIEIYIONINE U3 aKCHOM CTEPEOMETPUU

3. Haiite onpezenenue napauieiabHbIX MPSAMBIX B IpocTpaHcTBe. [lepeuncnure

CIIy4ad B3aMMHOTO PACTIONOKEHHSI IBYX MPSIMBIX B POCTPAHCTBE.

JlaiiTe onpenenenre napayuieabHOCTH OpsIMOM U tockocTu. [lepeunciure

CIIy4ad B3aMMHOTO PACTIONOXKECHHSI IPSIMOM U TIIIOCKOCTH.

CdhopmynupyiiTe mpu3HaK CKPEIIMBAIOIIUXCS TPSIMBIX.

JlaiiTe onpenenenre CKpeIruBarOIIUXCs MPSMBIX.

CdopmynupyiiTe npu3HaK napaieIbHOCTH NPSAMOM U MIIOCKOCTH.

Cdhopmynupyiite npu3HaK napaiebHOCTU IIIOCKOCTEH.

. ChopmynupyiiTe cBOMCTBA MapauIeIbHBIX MIIOCKOCTEH.

10 Cdhopmynupyiite TeopeMsbl 0 MapaIeIbHOCTH MPSMBIX B IPOCTPAHCTBE

11.BepHo 1, 4TO Yepe3 TOUKY BHE JAaHHOW MIIOCKOCTH MPOXOAUT TpsMast,
napasuiesbHas JaHHOM MJIOCKOCTH, U IIPU TOM TOJIBKO OAHA?

12.BepHo 1, CTO Yepe3 TOUKY BHE JaHHOM MIIOCKOCTH MPOXOAMT IIIOCKOCTb,
napasuiesbHas JaHHOM MJIOCKOCTH, U MPUTOM TOJIBKO OAHA?

13.MoryT Jii CKpeIUBAIOIIHNECS MPSIMbIE OBITh MapalIeTbHBIMU OTHOM
IIJIOCKOCTH?

14 MoryT 51 CKpeIUBAIOIIUECS MPSIMbIE OBbITh MapaIeIbHBIMHU TPEThEH
psAMONn?

15.CdopmynupyiiTe onpeaeeHne neprneHIuKyIsIPHOCTH TPSIMOU U TIIOCKOCTH.

16.Cdhopmynupyiite mpu3HaK NEPICHANKYIIPHOCTH MPSIMOH U MIOCKOCTH.

17.ChopmynupyiiTe TEOpEMY O IPSIMOM, MEPIICHANKYIISIPHON K MJIOCKOCTH.

18.ChopmynupyiiTe CBOMCTBA, CBSI3bIBAIOIINE TTAPAUICIIBHOCTh MPSIMBIX U UX
NEPIEHIUKYIIPHOCTD K MIOCKOCTH.

19.CdopmynupyiiTe TEOpEMyY O TpeX NEPHEHAUKYJIIAPAX.

20.Chopmynupyiite TeopeMy, OOpaTHYIO K TEOpEME O TPEX MEPIECHIUKYJIIApaXx.

21. laifTe onpezeneHre ABYTPaHHOTO YIIa.

22.]laliTe onpeneneHue yriia Mexxay NpsMOM U TNIOCKOCTBIO.

23.ChopmynupyiTe TeOpeMy O TUArOHAIN PSIMOYTOJILHOTO
napasuieNienumnena.

24.ChopmynupyiiTe TpU3HaK NEPIICHIUKYISIPHOCTU TIIOCKOCTEH.

N

B
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25.BepHo 11, YTO MIIOCKOCTh, MEPIIEHIUKYIISIpPHA K JAHHOU MPSIMOiA,
NepHeHANKYJIIpHA K JTI000H MIOCKOCTH, COJIepKaIllel 3Ty NPsSMYI0?

26.BepHo 11, yTO mpsiMas. MEPHEHANKYJIISIpHAs K IBYM JTaHHBIM
NepeCceKAIOIUMHUCS MPIMbIM, IEPICHAUKYIIIPHA K JTI000H MIOCKOCTH,
coJieprKallleld ATU NpsMbIe?

27.MoOXeT JI1 pacCTOSHUE OT TOYKH JI0 TNIOCKOCTU U300paXKaThCs IBYMs
pa3IUYHBIMUA OTPE3KAMHU?

28.MOXeT JI1 pacCTOSHUE MEXTy MapajuieIbHbIMU MII0CKOCTSIMU
U300paxaTbCs IByMs pa3IMIHBIMU OTPE3KaMuU?

29. OA — neprieHIUKYJsIp K Tiockoctu Tpeyroibauka ABC. HazoBute yron
Mexay npsamoit OB u miockocthio ABC.

30.0A — neprneHaukysip K miockoct Tpeyroisuuka ABC. HazoBure yron
Mexay npsmoit OC u miockocteio ABC.

4.2.1.8. KoopauHaThl M BEKTOPbI

Oopaszoeamenvhule pezynomamal, HoO1eHcauwjue nposepke (I1emMeHmol):
[1P6 01, TTP6 09, ITP6 11, ITP6 12, ITP6 13.
[1Py 01, TTPy 14, I1Py 15, ITPy 16, ITPy 17, [TPy 19.

Teopernyeckune BONPOCHI:

JaiiTe onpeneneHne BEKTopa.

JlaiiTe onpeneneHne KOJITMHEAPHBIX BEKTOPOB.

JlaiiTe onpeneneHne Npou3BEACHNS BEKTOPA HA YUCIIO.

[aiite onpeneneHue paBHbIX BEKTOPOB.

ChopmynupyiiTe mpaBuiio TPEyroabHUKA JIJIS CIIOKEHUS JBYX BEKTOPOB.

ChopmynupyiiTe mpaBUiI0 MHOTOYTOJIbHUKA JIJIs1 CJIOKEHUST HECKOJIBKUX

BEKTOPOB.

JlaiiTe onpeneneHne KOMIUIAHAPHBIX BEKTOPOB.

ChopmynupyiiTe npru3HaK KOMILITAHAPHOCTU TPEX BEKTOPOB.

9. Chopmynupyiite TeOpeMy O Pa3IOKEHHH BEKTOPA IO TPEM
HEKOMIUIaHAPHBIM BEKTOPAM.

10.0mummmTe ¢ MOMOIIBIO YepTeKa MPABUIIO TapAJIJISIICTIUIICAA SISl CIIOKEHUS
TpeX HEKOMILUIAHAPHBIX BEKTOPOB.

11.BepHo 1111, 9TO BEKTOPHI, JIS)KAIIHE Ha OOKOBBIX PeOpax MpU3MBI,
KOJUJTMHEAPHBI?

12.BepHo 111, 9TO BEKTOPHI, JIS)kKaIIe Ha OOKOBBIX pedpax MupaMHu/IbI,
KOJUJTMHEAPHBI?

13.MoryT 1 Tpu KOMIUTAHAPHBIX BEKTOPA JISKATh HA TPEX B3aUMHO
MEePICHIUKYJISIPHBIX TTPSMBIX ?

oghkowdpE

o ~

49



14.MoryT 1 Tpu HEKOMIUTAHAPHBIX BEKTOPA JIKATh Ha TPEX MapauIeTbHbIX
MPAMBIX?

15.BepHo 11, 9TO KOOPIMHATHI TOYKHA PAaBHBI COOTBETCTBYIOIIUM KOOPAMHATAM
ee paamyc-BeKTopa’?

16.MoxeT nu AnuHa BeKTopa ObITh MEHbIIIE OJTHOM U3 €ro KOOpAuHAT?

17.MoxeT i ITHa BEKTOpa PaBHATHCS OJHOM M3 €r0 KOOPAUHAT?

18.HazoBuTe KOOPAMHATHYIO IIOCKOCTh, B KOTOPO# JIeKUT Touka M(0;-2;8)

19.Ha3oBuTe KOOPAUHATHYIO IJIOCKOCTh, B KOTOPOH JIeKUT Touka M(-1;0;5)

20. 13 Touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) BeIOSpHTE
TOUKY, JICXKAIIYIO HA OCH alTUINKaT

21.13 touek A(2;0;-4), B(3;0;0),C(0;1;0), D(-1;7;0);E(0;0;11) Be1OCpHUTE
TOUKY, JIEXKAIIYIO HAa OCH OpAMHAT.

22.BepHO 1, 4TO BEJIMYMHA CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB 3aBUCUT OT
BEITUIMHBI yTIIa MEXTY HUMU?

23.BepHo 11, 4TO BEJIMUMHA CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB 3aBUCUT OT
X JJINHEBI?

24 MOXeT Ji CKaJIAPHOE MPOU3BEICHHE JIBYX BEKTOPOB ObITh paBHBIM UX
cyMMme?

25.MOXeT JIi CKaJIIpHOE MPOU3BEACHHUE JIBYX BEKTOPOB ObITh pPaBHBIM
MIPOU3BEICHUIO OBITH PABHBIM MPOU3BEICHUIO OJJHOTO U3 HUX HA YUCIIO?

26. 3anummte GopMyIry KOOPJIUHAT CEPEIUHBI OTPE3Ka.

27.3anummTe GopMyITy JUIMHBI BEKTOpPA B IPOCTPAHCTBE.

28.3anummTe GopMyITy PaCCTOSTHHSI MEXTy ABYMS TOYKaMH B TIPOCTPAHCTRBE.

29.JlaiiTe onpeziesieHne CKaIsIpHOTO MPOU3BEICHHS BEKTOPOB B POCTPAHCTBE.

30.3amumuTe GopMyITy BEIYHCICHUS CKATSIPHOTO MPOU3BEIACHHUS IBYX
BEKTOPOB TI0 UX KOOpJMHATAM

4.2.1.9. MHOTOrpaHHHMKH M TeJIa BpalleHUus

Oobpazoeamenvnuvle pe3yiomamol, nooaexcaujue nposéepke (31emMeHmosl):
I1P6 01, ITP6 06, TTP6 09, ITP6 10, ITP6 11, I1PG 12, ITP6 14.
[Py 01, ITPy 12, ITPy 13, TPy 14, [IPy 15, [IPy 16, ITPy 18, ITPy 19

TeopeTuyecKkme Bonpochbl:

1. JlaiiTe onpenenieHrue NpsMOi IPU3MBI.

2. JlaiiTe ompeneneHue MPaBUJIbHON TPU3MBI.

3. [aiiTe onpenenenuie npaBUJIbHON MTUPAMUIBI.

4. ]Jlavite ompeneneHue ano(pemMbl MPaBUILHON MTUPAMHUIBI.
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5. 3anuumTe popMyIibl IIoMAaAeH O0KOBOM U MOJHON MOBEPXHOCTH
MPaBUILHOM MPU3MBI.

6. 3anumuTe GOpMyIIBI IIOMAAeH OOKOBOM U MOJTHON MOBEPXHOCTEH
PaBUILHOM MUPAMU/IBI.

7. [aiiTe onpeneneHue NpaBUJIbHON yCEUEHHON MUPAMU/IBI. 3alUIINTE
dbopMyIIBl TI0IIAIeH €€ OOKOBOM M MOJTHOM MOBEPXHOCTEH.

8. Haiite onpesenenne MpaBUIbHOTO MHOTOTPaHHUKA.

9. Ilepeuncnure 3I€MEHTH CHMMETPUU MHOTOTPaHHUKA.

10.I1epeuncnuTe BUABI IPAaBUIBLHBIX MHOTOTPAHHUKOB.

11. BepHo 51, 4TO BCE IPpaHU MPSMOM MPU3MBbI — IPSMOYTOJIBHUKHU ?

12.BepHo 51, 9TO OOKOBBIC TPAHW HAKIIOHHOHW MPHU3MBI — MTapajuieIorpaMMbI?

13.MoxeT nu ceueHue Ky0a AeTUTh ero Ha JBE MPaBUIbHbIC TPU3MBI?

14.MoxeT nu ceueHue Ky0a AeUTh €ro Ha IB€ MPSIMbIX TPEYTOJIbHBIX
IIPU3MBI?

15.B tpeyronbHoii nupamuge DABC HazoBuTe BHICOTY, €CJIM OOKOBBIE TPaHU
DAB u DBC nepnenaukynsapasl k ocHoBanuio ABC.

16.B tpeyronbHoi nupamuge DABC HazoBuTe BHICOTY, €CJId OOKOBBIE TPaHU
DBC u DAC nepnenaukynsapasl k ocHoBanuio ABC.

17.laitTe onpenenenue nunuuaApa. Hapucyiite numuHap, yKaxuTe ero
00pa3yIolLyI0 U OCEBOE CEUEHUE.

18. [latiTe onpeaeneHue konyca. Hapucyiite KoOHyc, yKaKHUTE €ro 00pa3yronryto
Y OCEBOE CEUCHUE.

19.3anmummre hopmybl TIomaaeii 60KOBOM M TOTHOM MOBEPXHOCTEH KOHYCA.

20.3anummmTe popMyIibl TIIOMAAeH OOKOBOW U TIOJHOM MOBEPXHOCTEH
WIHHIPA.

21.]1aiiTe onpenenenue cepsl U mapa.

22.]laliTe onpeneneHNe KacaTeIbHOM ITOCKOCTH K cdepe.

23.3anummTe GopMyITy TIomaan 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

24 .3anmmuTe GopMyTy MIomaan cheps.

25.3anummTe ypaBHeHue cephl ¢ TaHHBIM IIEHTPOM U paanycom. Onuimmre
BCE CJIy4ad B3aMMHOTO PACTIONOKEHHS CPephl U TMIIOCKOCTH, YAAJIECHHON OT
1eHTpa cepsl Ha 3aIaHHOE PACCTOSHUE.

26.ChopmynupyiiTe CBONCTBO U MPU3HAK KacaTeIbHON TJIOCKOCTH K cepe.

27.BepHO 11, 4TO BCE TOYKHU LIapa yAAJICHbI OT IEHTpa Ha pacCTOSTHUE, pAaBHOE
paauycy mapa?

28.BepHo 11, 4TO BCe TOUKHU c(hephl yAaneHbl OT LIEHTpa Ha pacCTOSHUE,
paBHOE paguycy chepbi?

29.Mo3eT JI1 0CeBOE CEUCHUE MIIMHAPA ObITh Tpaneue.

30.MoxeT 1 0CeBOE ceueHre KOHyca ObITh HEpaBHOOCIPECHHBIM
TPEYTOJIBHUKOM?

31.3anumute Gpopmyiy 0o6beMa IpsIMOYTOJIBHOTO Mapasieienuresa.

32.3anummTe popMyiy oobema Kyoa.
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33.3anummTe hopmysry oObema IpsiMOil TPU3MBL.

34.3anummTe popMyiry oObeMa KOHyca.

35.3amummTe popMyiry oObeMa IMUIUHIPA.

36.3anummTe popMyiy 00beMa MUPaAMUIBI.

37.3anummTe popMyiry oobema mapa.

38.3anummTe popMyIty MIomMAIN Chephl.

39.3anummTe Gopmyiry oObeMa yCEUeHHON TUPAMUIBI.

40.3anummte hopMyay 00beMa yCEeYeHHOTO KOHYCA.

41.BepHo 71, 94TO MpsMasi ¥ HAKJIOHHAS MPU3MBI C COOTBETCTBEHHO PaBHBIMU
OCHOBAHMSIMU MOTYT UMETh paBHbIE 00bEMBbI?

42.BepHO 1H, U4TO MPaBWIbHAS M HETIPABUIIbHAS TUPAMUIBI C PABHBIMHU
OCHOBAHMSIMU MOTYT HMETh PaBHbIE 0OBEMBI?

43.MoryT 11 JiBa IMIIUHJIpa C paBHBIMU 00b€MaMH UMETh HEPABHbBIC PAIUYCHI?

44 MoryT 11 /iBa 111apa ¢ paBHbIMH 00beMaMi UMETh HEPABHBIE PaNyChl?

4.2.1.10 djeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEPOATHOCTEM

Oopaszoeamenvhule pe3ynomamol, noodaexcauiue nposepke (j1emenmot):
[1P6 07, T1P6 08, I1P6 14.
[TIPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, [TPy 13, ITPy 14, [IPy 18, IIPy 19.

TeopeTnyeckue Bonpochbl:

1. [Iponomwkure omnpenenenue: «CnoydaiitHoe CcOOBITHE — 3TO...».
[IpuBenure npumep.

2. [TpuBenute npuMep 1OCTOBEPHOIO COOBITHSL.

3. [IpuBeauTe MpuMep HEBO3MOKHOTO COOBITHSI.

4, [Iponomxkure onpenenenue: «BeposTHOCTH ciydalHOro COOBITHS —
3TO...».

5 ChopmynupyitTe mpaBUiI0 HAXOXKICHHS CIOKEHUS BEPOSTHOCTEH.

6 CdopmynupyiiTe npaBuiio YMHOXKEHUSI BEPOSITHOCTEH.

7. Jaiite onpeneneHue CiydyaliHbIM BETUYHHAM.

8 Kaxk HaiiTu cpennee apupMeTuieckoe YMCIOBOro psijaa?

9. Kak HaiiTu MmearaHy 4uciIoBOro psaa?

10. Kak Bermcnsercs pazmax 4ucioBOro psja?

11. Mosker nu psii yucen UMeTh 00Jiee OHOM MOIBI?

12.  Psan, B KOTOPOM KaXKJ0€ MOCJIEIYIONIEE YUCI0 MEHbIIE (MIu OOJIbIIe)
MPEABIAYIErO, HA3bIBAETCS. ..

13. Jns uero HyxHBI auarpammbl, rpaduxu? Ilepeunciute BHIIBI
JTUarpaMM.

14. IlpuBenute mpuMepbl MPOSBICHUA 3aKOHA OOJBIIMX YHCEN B
OPUPOAHBIX SIBJICHUSX.
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15.

HpI/IBGILI/ITe IMPHUMCEPELI ITPOABJICHHUA 3aKOHA OOJIBIINX YKCEII B

0OILIECTBEHHBIX ABICHUIX.

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

Yro n3yuaer cratucTuka’?

[Iponomxkure onpeneneHue: «CodeTaHue — 3T0.. ..
[Iponosmkure onpeneneHue: «Pazmemenue — 310...».
[Iponomxure onpenenenue: «llepectaHoBKU — 3TO...».
[IpuBenuTe NpUMep MHOXKECTBA U3 PEAIBHON KU3HU.
[IpuBeauTe NpuMep onepannuy MePeceueHms MHOKECTB.
[IpuBeauTe npuMep onepanuu 0ObEINHEHNS MHOXKECTB.
[IpuBeauTe npuMep onepanuy pasHOCTH MHOKECTB.
Kakune ncxoapl Ha3pIBatOT

Packpoiite noHsTHS «Tpady, «IEPEBO», KLUUKID).
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4.2.2. IlucbMeHHasi caMOCTOsITe/IbHAsI padoTa
4.2.2.1 Crenenu u kopuu. CtenenHasi QyHKuus

Oopaszosamenvnsle pe3yromamul, nooaexncaujue npogepke (I1emMennol):
[1P6 01, ITP6 02, ITP6 03, I1P6 05, ITP6 06, TTP6 14.
[TPy 1, ITPy 5, ITPy 6, ITPy 7, 1Py &, I1Py 18, I1Py 19.

NHIANBUAYAJIBHAS CAMOCTOSATEJIBHASA PABOTA Nel
«Crenenu u kopau. CteneHHas QyHKIND

Bapuant 1

1. BeIuuciInuTh:
1

1) 15%'13%, 2)()_2 ( ) +4-379°; 3)(i/ﬁ8+ 3\/%)%’/5

7

5/ab? 5(aSh a=3-a3

2. YupocTuTh BelpakeHue: 1) / ’CZ, 2) ——.
a3

—9a2

3. Cokpatutb apo0b
7a4+21

4. CpaBHUTH yHuCIa 5\/(%)3 u 5\/(%)3

S. YHpOoCTUTh BBIPAKEHHUE (% + %)2 — (i/_ — %)2

BapuanT 2
1. Berauciaurs:
1 2

5, 1, -1) 3. 10\73, (3)°
1) --9+8-—+—-=  2)(=-12571) 3)2(227) )
2. Yrpoctuts Beipaxenue: 1) (a?5)? - Va; 2) Va2 - (au) :

3 1
3. Cokpatuth apoOb w

azb2—
—\/_ —V5

4. CpaBHUTH yHClIa (12) 151 c—z) :

2 2
5. YIpocTUTh BBIpaKEeHUE (% + %) (a§ + bz — 3 ab).
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4.2.2.2 Tloka3zareabHasi QyHKIusI

Oopaszosamenvusle pe3yiomamal, nood1excaujue npogepke (31emMeHnmol):

I1P6 01, ITPG 02, ITP6 03, ITP6 04, I1P6 05, ITP6 06, ITP6 14.
[1Py 01, ITPy 05, ITPy 06, ITPy 07, I[Py 08, [1Py 18, ITPy 19.

NHANBUAYAJIBHAA CAMOCTOSATEJ/JIBHASA PABOTA Ne2
«lToka3aTenpHble ypaBHEHUs U HEPABEHCTBA»

Bapuanr 1.
1. Pemure ypaBHEHHUS:
1) 3* -3 =_78; 2)2:-4*—-5-24+2=0;
2. PemuTh HEpaBEHCTBA:
1) 2% +2% <20 2) 3% -4-3+3<0

3. PemmuTth rpaduueckum cnocoooMm:
(1JX ;
_ =X—-—
2 2

Bapuanrt 2.

1. Pemuth ypaBHEHUS:

2x-8
1) (%) = 216; 2) 3.-9°-10-3*+3=0

2. PemuTh HEpaBeHCTBA:

l) 32X71 _32X73 <g

2) 5% —4.5* ~5<0
3. Pemuth rpadguueckuM crocooom:

2" :Q—Ex
3
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4.2.2.3. Jlorapu¢gmpbl. Jlorapudmudeckas GpyHKIus

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
ITP6 01, TTP6 02, ITP6 03, TTP6 04, ITP6 05, TTP6 06, TTP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, I1Py 19.

NHANBUAYAJIBHASA CAMOCTOSTEJIBHAS PABOTA Ne3
«Jlorapudmuueckue ypaBuenus. Jlorapubpmuueckre ypaBHEHUSI 1 HEPABEHCTBAY.

Bapuant 1
1. Beruncnurs:
1)1g0.01;  2) 2Ml0823;  3)32logs7,
2. Iloctpouts rpadguk GpyHKIUU:
1) y = logo x; 2) y = log; x.
. CpaBuauts uucna: 1) log,, 3 ulogg , 2.5; 2) log, 0.7 u log, 1.2.
4. Peminth ypaBHEHUE:!
1) log,(50 —x) =2
2) In(7x + 2) = In(5x + 20)
3) log,(x—2)+log,(x+2)=log,(2x-1)
5. Pemuth HEpaBEHCTRO:
1) logs(x — 1) < 2; 2) log:1(2 —x) > —1.
5

W

BapuanT 2

1. BeIuuciauTh:
6logi 2

1)1n0.17; 2) (%) 2 3)0.3219%036;
2. IlocTpouts rpaduk QyHKIUM:
1) y = log1 x; 2) y = logs x.

5

3. CpaBuuts uncna: 1) log19ulog:117;  2) log, g u log, g
3 3

4. Pemuuth ypaBHEHHE:
1) log,(2x —3) =log, x
2) log,x*-log,x-2=0
3) logos(4x +1) —logos(7x +3) =1

5. Pemnts HEpaBEHCTBO:
1 log,(x —4) < 1; 2) logi(4 — 3x) = —1.
5
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4.2.2.4. OcHoBbI TpUTOHOMETpHHU. TpUroHOMeTpHUYeCKHE (PYHKITUN

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):

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

NHAUBUAYAJBHASA CAMOCTOSTEJIBHASI PABOTA Ne4
«OcHoBHbBIE (POPMYJIIBI TPUTOHOMETPUI

Bapmanr 1.
1. Berauciaurs:
. 3
1) sina, tga, ctga, ecnu cosa = — < I/Ig <a<m,
. 5
2) sina, cosa, ctga, ecnu tga = % nmr<a< 3;”
2. Beruuciuts: 1) cos135°;,  2) sin150°; 3) tgi—z; 4) ctgi—z.
3. Jloka3aTh TOXIECTBO:

. T a .
1) 1 — 2sin? (Z — E) = sinaq;
) sina+sin2a

= tga.
1+ cosa+ cos2a

Bapuanr 2.
1. BeruuciauTh:

1) cosa, tga, ctga, ecnu sina = 0.8 H% <a<m,
2) sina, cosa, tga, ecnu ctga = —3 u 3771 < a < 2T.
2. Beruuciute: 1) cos240°,  2) sin225°; 3) tg%n; 4) Ctgs?n.

3. Jloka3aTh TOXIECTBO:

1) 3cos2a + sin?a — cos?a = 2cos2a;

sin5a—sin3a :

) ————— = sina.
2 cosda

NHANBUAYAJIBHAA CAMOCTOSATEJIBHASA PABOTA NeS
«Tpuronomerpudeckue ypaBHEHUD)
Bapuanr 1
Pemnre ypaBHeHue:

1) 2cosx-1=0; 2) tgx—3=0; 3) ctg3x=1; 4) sin(4x—g):%; 5) tg[2x+gj=1.

Bapuanr 2
Pemure ypaBHeHue:

1) 2sinx-1=0; 2) J3ctgx+1=0; 3) tg2x=1; 4) cos(3x+%j=§; 5) ctg[Sx—ngl.
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4.2.2.5. llpousBoaHas pyHKIMHU, ee TPUMEHEHH e

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
[1P6 01, ITPG 04, ITP6 06, I1P6 14.

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

NuauBuayanbHas caMoCTosTeNbHAs paboTta Neb
o teme «IIpousBoanast pyHKumum»
Bapuant 1
1. Haittu mpou3BoHy0 PyHKIIUH
. 3x

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

2. HaiiTu 3HaueHre npou3BogHON GyHKIUH f (X) B TOUKE X, €CIH:
. T, X

1) f(x) = cosx sinx, x, = = 2) f(x) = ors
3. HaiiTi 3Ha4eHus X, IPU KOTOPHIX 3HAUEHUS IPOU3BOAHON (DyHKIMH f(X) paBHO
HYJIIO:

3x+1

1) f(x) =2x3 —x2%; 2) f(x) =x5—-5x3-20x; 3)f(x)= ;_2.
4. HanucaTh ypaBHEHHE KacaTeabHOU K rpauky (QyHKIHH B TOYKE C adCHUCCOU
Xg, €CII Y = x% — 2x, Xy = 3.

xo ::O.

Bapuant 2
1. Haiitu npou3BoaHy10 GyHKIUN
Cosx

1) cosx + 2x°; 2) 2Inx + 3%; 3) log; x * sin2x; 4) pra
2. Haiitn 3Ha4eHne nmpon3BogHOW PyHKIMH f (X) B TOUKE X, CCITH:
1) f(x)=e*Inx,xo =1; 2)f(x)= Zcosx,xo ==

sinx 4
3. HaiiTi 3Ha4eHus X, pH KOTOPHIX 3HAUEHUS IPOU3BOAHON (GyHKIMH f(X) paBHO

HYJTIO:

1) f() = =3x% + 222 + 4; 2) f(x) = (x +3)°(x — 4% 3) f(x) = x? +=.
4. Harmcath ypaBHEHHE KacaTelbHOW K rpaduKy (YHKIIMH B TOUKE C aOCIHUCCOU
Xo, €cnn y = x> + 3x,x, = 3.

NHIUBUAYAJBHASA CAMOCTOSTEJBHAS PABOTA Ne7
«HccnenoBanue (pyHKIMH C TOMOIIBIO IPOU3BOIHON U MOCTPOCHHE €€ IpapuKay.

Bapuanr 1
1. Haiitu wHTepBalbl BO3pacTaHUS W YOBIBaHHS W TOYKH DKCTpEeMyMa
Gynxuun y = 6x — 2x3.
2. Tloctpouts rpaduk hyHKIMH:
1)y =2x*—x%+1; 2)y = x3 - 3x.
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1)

2)
3)

4)

1)

2)

3)

4)

Bapuanr 2

HaiiTi nHTEepBaibl Bo3pacTaHus U yObIBaHHS M TOUYKH dKCTpeMyMa (PyHKIINU
y = 2x3 + 3x% — 2.
[Toctpouts rpadux QyHKIIHH:

3 4
1)y=x?+3x2; 2)y=—x:+x2.

NHANBUAYAJIBHASI CAMOCTOSTEJIBHAS PABOTA Ne8
«Haubonpiiee 1 HaMMEHbILIEE 3HAYCHHS (PYHKIUN

Bapuanr 1

Haiiti HanmenbInee 3Hauenue Gpynkuun y = x> — 15x% + 19 Ha orpeske

[5;15]

o x24900
Haiitn HauMeHbIIee 3HaueHne QYHKIUH Y =

Ha oTpeske [3; 40]
Haiit HanmenbInee 3Hauenue Gyaxuun y = (x — 3)%(x — 6) — 1 Ha
orpeske [4; 6]

Haiitu Hanbonbimee 3Hauenue Gpynkuun y = In(x + 9)° — 9x na orpeske
[-3,5;0]

Bapuanr 2

HaiiTi HauGombinee 3HadeHne Gpyskumn y = 12v2cosx + 12x — 3w + 9
Ha OTpE3KE [0 ; g]

Haiitu HauMeHnbliee 3HaueHue GyHkuun y = —4x + 2tgx + w + 16 Ha
OTpe3Ke [— g; g]

Haiitu nanGonbiee 3Hauenue GyHkuun y = 9 cosx + 15x — 4 na
OTpE3KE [— 37”; 0]

Haiiti HauMeHbInee 3Ha4eHue GpyHkuun y = e?* — 11e* — 1 Ha oTpeske
[—1;2]
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4.2.2.6. llepBooOpa3nasi pyHKIUM, ee IPUMEHEHHUEe

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
[1P6 01, ITPG 04, ITP6 06, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, [1Py 11, TPy 18, ITPy 19

NHAUBUAYAJBHAA CAMOCTOSATEJBHASA PABOTA Ne9
«IlepBooOpa3Has. Berancienue HeonpeIeIEHHBIX HHTETPATIOBY

Bapuanr 1

1. nsa dyskuuu f(x) HaTH mepBOOOpa3Hyro, rpad)K KOTOPOH MPOXOIUT Yepes3
TOUKy M

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

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

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

1) I%co{2x+%jdx; 2) [er*ax; 3) I(—§+65X—cosloxjdx.

Bapuanr 2
1. Ins dbynkuuu f(x) HaTH mepBooOpa3Hyto, rpaduk KOTOPOM MPOXOIUT Yepes
TOUKy M
1) f(x) = sinx, M(m,2);

2) f(x) == M(16,9);
3) f(x) =3x—-2, M(2,5).

2. BBIYHCIIUTG UHTETPAIL:

1) J%sin(4x—%)dx; 2) [(x+8fdx; 3) _[[—§+e6"‘l—sin3xjdx.
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NHIAUBUAYAJIBHAS CAMOCTOSTEJBHASI PABOTA Nel0
«IImomaae KPUBOJIMHENHON Tparenumu»

Bapuant 1
Haiitn tomane Qurypbl, OrpaHUYEHHOW JUHUSAMHU (YepTeX MOCTPOUTH
00s13aTeIbHO):

Ny=x*+2,y=x+2; 2)y=xi2,y=x,y=0,x=4.

Bapuanr 2
Haiitn mmomans ¢urypsl, OrpaHHYEHHOW JHUHUAMU (YepTEX TOCTPOUTH
00s13aTeIbHO):

DNy=x%+1,y=3x+1; 2)y =x,y =2 —x.

4.2.2.7. IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

Oopaszosamenvusle pe3yromamul, nooaexcaujue npogepke (I1emennol):
[1P6 01, ITP6 09, ITP6 11, ITP6 12, I1P6 14.
[Py 01, ITPy 14, TIPy 15, TPy 16, [1Py 18, ITPy 19.

NHAUBUAYAJBHAA CAMOCTOSTEJIBHAS PABOTA Nell
«IIpsiMbI€e ¥ TIIIOCKOCTHU B MPOCTPAHCTBE»
Bapuant 1
1. lokaxkure, uto ecnu npsimbie AB u CD ckpenuBatomuecs, To npsmoie AC u BD
TOXE CKPEIIUBAIOIINAECS.
2. Uepe3 xoHIBI oTpeska AB wm ero cepenwiHy M TIpOBEACHBI MapajljieIbHBIC
npsiMble, TIEPECEKAIONINe HEKOTOPYIO MIOCKOCTh B Toukax A;, By u M. Haiinure
IMHy otpe3ka MM;, ecnu otpe3ok AB He mnepecekaer IUIOCKOCTb M €CIIH
AA; =5Mm,BB; =7 wm.
3. Jlokaxkute, 4To yepe3 J00yI0 TOUKY MPSIMOIM B TPOCTPAHCTBE MOXKHO MPOBECTU
MEPIIEHAUKYJISIPHYIO €1 IPSIMYIO.

Bapuanrt 2
1. MoxHo a1 yepe3 TouKy C, He MPUHAIISKAITYIO CKPEIIUBAIOIIUMCS TPSIMBbIM A
u b, mpoBecTy JBE pa3NMUHbIE MPAMbIE, KaXasi U3 KOTOPBIX MEPECEKAET MpsiMble
a u b? O0BsICHUTE OTBET.
2. Yepe3 koHIpl oTpe3ka AB u ero cepeauny M TmpoBeieHbI MNapaljielibHbIE
npsiMble, TIEPECEKAIOIINe HEKOTOPYIO MIIOCKOCTh B Toukax A;, B; u M. Haiinure

InuHy oTpeska MM;, ecnm oTpe3ok AB He mnepecekaeT INIOCKOCTh U €CIH
AA; =11wm,BB; =16 m.
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3. Jlokaxkute, 4yTo 4yepe3 J00yI0 TOUKY MPSIMOM B IPOCTPAHCTBE MOKHO MPOBECTH
JIBE pa3IU4HbIC EPIEHAUKYIIIPHBIE €1 MPSMBIE.

NHANBUAYAJIBHASI CAMOCTOSTEJIBHAS PABOTA Nel2
«Teopema o TpEX mepneHAUKYIIPAX»
Bapuanr 1

3apaua Nel:
A u B — ToukH, pacnoyioXeHHbIE TI0 OJIHY CTOpOHY oT miockoctu o, AC u BD —
MePICHIUKYJISIPBI, TPOBeAeHHBIE K 3ToH m1ockoctd. AC = 19 cm, BD =10 cm, CD
=12 cm.
Boruncnuth pacctosiHue Mexay Toukamu A u B.
3agaua Ne2:
B paBHOOenpenHoM Tpeyronasauke ABC ocnoBanne BC paBHo 12 cm, OokoBas
ctopona — 10 cMm. I3 BepmHbl A npoBeneH orpe3ok AD =15 cwm,
nepreHauKysipabii mnockoctu ABC. Halitu paccrosinue ot Touku D 10 ctoponsl
BC.

Bapuant 2

3agaua Nel:

A u B — ToukH, pacmonox)eHHbIe TI0 OJIHY CTOpOHY OT mtockoctu o, AC u BD —
MePIICHIUKYJISIPBI, TPOBeeHHbIE K 3TOM mmockoctu. AC =27 cm, BD =15 cm, AB
= 20 cM. Boeruucnuts paccrosinue mexay Toukamu C u D.

3agaua Ne2:

Otpesok anuHoit 10 cMm nepecekaeT miIocKoCTh. KOHITBI 3TOT0 0Tpe3Ka HaXOSATCs
Ha PACCTOSIHUU 3 CM U 2 CM OT IUTOCKOCTH. HailT yros Mexmay 3TUM OTPE3KOM U
MJI0CKOCTHIO.

4.2.2.8. KoopauHaThl M BEKTOPbI
Oopaszosamenvhule pe3ynomamol, noodaexcauiue nposepke (j1emenmot):

I1P6 01, TIP6 09, TIP6 11, TIP6 12, TIP6 13.
TPy 01, [IPy 14, TIPy 15, [IPy 16, ITPy 17, TIPy 19.

NHANBUAYAJIBHAA CAMOCTOSTEJBHAS PABOTA Nel3
«KoopnHaTeI 1 BEKTOPBD»

Bapmuanr 1
3amaua Nel:
Hano: A (-3; 4; 1), B (5; -2; -3).
Haiitu:
a) IIuHy otpeska AB;
1B

0) KOOpIMHATHI BEKTOpa
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B) KOOPJMHATHI ceperHbl 0Tpe3ka AB;

3agaua Ne2:
A(-3; m; 5), B(2;-2;-5), C(x; 0; 0) — cepenuna otpe3ka AB. Haiitm X,m —?

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

3agaua Ned
Ians! BekTophl: a(2,— 1,0), B)(3, 1,4), ¢(1,1,4). Haiinute KOOpAMHATHLI BEKTOPA
P=-a+3b—22

Bapuant 2
3apaua Nel:
Hano: A (-1; 2; 2), B(1; 0; 4).
Haiitu:
a) IuHYy oTpe3ka AB; .
AE,

0) KOOpIMHATHI BEKTOpa =,
B) KOOPJIMHATHI CEpeHBI 0Tpe3ka AB;

3agaua Ne2:
A(-2; m; 5), B(3;-4;-5), C(x; 0; 0) — cepeauna otpe3ka AB. Haitt X,m —?

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

3apaua Ned

Jlanbl BeKTOpHL: a(—3, 2,4), B(O, —2,3), ¢(—1,5,0). Haiigure KoOpAUHATEI
BEKTOPa

P=2a—-b+2C
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4.2.2.9. MHOTOrpaHHUKH ¥ TeJIa BpalleHust

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
[1P6 01, ITPG 06, ITP6 09, I1P6 10, ITP6 11, ITP6 12, ITP6 14.
[TPy 01, ITPy 12, ITPy 13, TPy 14, [1Py 15, [1Py 16, I1Py 18, ITPy 19

NHANBUAYAJIBHAA CAMOCTOSATEJBHASA PABOTA Nel4d
«MHOrOrpaHHUKH U Tela BPALLECHUD)

Bapuant 1
3amauya Nel
B npsimoii TpeyronbHOM Ipu3Me CTOPOHBI OCHOBaHUA paBHbI 10 cM, 12 cm u 15 oM,
a BbicoTa mnpusMmbl 13 cm. Haiiaute rmuiomanb cedeHus, MPOBEICHHOTO dYepes
O0KOBOE PeOPO M MEHBIIIYIO BBICOTY OCHOBAHUSI.

3agaua Ne2
B npsimom mapasienenurene CTOpoHbl OCHOBaHUS 4 CM U 7 CM, YTOJI MEX1y HUMU
30°. BokoBas IIOBEPXHOCTh paBHa 225 cM?. HaiiuTe MOJIHYIO IIOBEPXHOCTS.

3agauya Ne3
Bricota nmnuuapa 6 cMm, paauyc ocHoBaHusi 5 cMm. Haiigurte momans cedeHus,
MPOBEICHHOIO MapajuieIbHO OCH IIWJIMHApPA HA PACCTOSIHUU 4 CM OT Hee.

Bapuanr 2
3agaya Nel
B npsiMoii TpeyroapHOM NpHU3Me CTOPOHBI OCHOBaHUs paBHBI 8 cM, 10 cm u 13 cwm,
a BeicoTa npu3Mbl 11 cm. Haiigure mnmomaas cedyeHus, TPOBEICHHOTO YeEpe3
OOKOBOE PEOPO M MEHBIIIYIO BBICOTY OCHOBAHUSI.

3agaua Ne2
B npsiMoM mapainnenenurieie CTOpOHbl OCHOBaHUA 6 CM U 8 CM, YroJl MEXAY HUMU
45°. BokoBas HoBepXHOCTh paBHa 110 cm?. Halimure NOIHYIO IIOBEPXHOCT.

3agaua Ne3

Bricota nmunuHapa 7 cMm, paauyc ocHoBaHus 6 cm. Haiinute muomanb cedeHus,
MIPOBEJICHHOTO MapaJIIEIbHO OCH IIWIMHAPA Ha PACCTOSIHUU S CM OT HEe.

64



NHANBUAYAJIBHAS CAMOCTOSTEJIBHASI PABOTA Nel5
«O0BEM reOMETPUIECKHX TEID»
Bapuanr 1
3agaua Nel:
B npaBuiapHOM TPEyronbHOM NIPU3ME CTOPOHA OCHOBAHHUs paBHa 18 cM.
Haiitn 00beM MpU3MBI, €CJIH €€ BBICOTa paBHA 12 cM.

3agaua No2:
Haiitn 06beM KoHYyca, eciii ero BeIcoTa paHa 8 cM, a oOpa3ytoias paBHa 10 cM.

3agaua Ne3:
OrnpenenuTs 00beM NPSIMOYTOIBLHOTO MapajuIeNIeUIea 0 TPEM €0
n3MepenusiM: a = 8; B =1,3; ¢ =6.

Bapuanr 2
3agaua Nel:
B npaBuiapHON MIECTUYTOJIBHOM ITPU3ME CTOPOHA OCHOBaHUs paBHa 10 cM. Haitn
00BEM MIPU3MBI, €CJIU €€ BBICOTA paBHa 15 cM.

3amaya Ne2:
Haiitn 00beM LUIUHAPA, paInyc KOTOPOTO paBeH 6 cM, TUaroHajab OCEBOr0
CEUEHHMS C BBICOTOU cocTaBiigeT yroia 30 .

3apaua Ne3:
Onpenenuts 00beM IPSIMOYTOJIBLHOTO MapajuIe/IeUIe a 0 TPEM €ro
n3Mepenusim: a = 18; B =0,1; ¢ =2.

4.2.2.10. d1eMeHThl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUHU BEPOSATHOCTEI
Oopaszosamenvhule pe3yivmamol, nodaeHcauiue nposepke (j1emenmot):

[1P6 07, IIPG 08, TIPG 14.
TPy 01, IIPy 02, TIPy 03, [IPy 04, ITPy 12, [TPy 13, ITPy 14, [IPy 18, TIPy 19.
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NHANBUAYAJIBHASL CAMOCTOSTEJIBHASA PABOTA Nel6
«2neMeHThl KOMOMHATOPUKHU U TEOPUN BEPOSATHOCTEH»

Bapuant 1
1. B Baze nexar 7 pa3HbIX MUPOXKHBIX. CKOJIBKO CYILIECTBYET BAPUAHTOB BhIOOpA
U3 HUX JIBYX MUPOKHBIX?
2. CKOJIBKMMH CIOCO0aMU MOKHO TIOJIApUTh 6 pa3IUYHBIX 1O OKpacke Msuei
HIECTH MaJIbIIIaM, Bpydasi KaXKJoMy MO0 OJJHOMY Msuy?
3. CKOJIBKO CYIIECTBYET CIIOCOOOB 3aHATHh 3 OJJHOMECTHBIEC MAPThI B TIEPBOM PSIY
KJIacca, €CJIM B BRIOOPE MECT y4aCTBYIOT 22 MIKOJbHUKA?
4. bpouienbl 2 urpaibHbIX KyOuka. KakoBa BepoOATHOCTH TOro, 4TO Ha MEpBOU
KOCTH BBITNIAJIO YKCJIO 4, @ HA BTOPON — HEYETHOE YUCII0?
5. BeposTHOCTh momafaHus MO LEIW MPHU OJHOM BBICTPEJE y MEPBOTO OPYIHUS
paBHa 0.6, a y Broporo — 0.7. HaiiTu BEpOSITHOCTB TOTO, YTO MO LEIU MOMAIET XOTH
OBl OJIHO OpYy/AHE MOCJE TOro, KaK 00a CAENAI0T M0 OAHOMY BBICTPEY.

Bapuanr 2
1. Ha okpyxnoctn otMeueHO 10 Toyek. CKOJIBKO pa3IMYHBIX TPEYTOJBHUKOB C
BEpIIMHAMU, BBIOPAHHBIMH M3 3THX TOYEK, MOYKHO IMIOCTPOUTH?
2. CkonpkuMu crioco0aMu JUIsl y4acTusi B KOH(epeHIUH 13 9 4jIeHOB Hay4HOTO
o011ecTBa MOKHO BbIOpaTh TPOUX CTYAEHTOB?
3. CkonbkuMHu croco0aMu MOXKHO paccaJuTh YETBEPBIX JETEH Ha YeThIpex
CTYJIbSIX B CTOJIOBOM JIE€TCKOTO cana’?
4. bpocaror aBe wurpajgbHble KOCTH. HalTH BEpOSTHOCTH COOBITHS, €CIH
IIPOU3BECHUE NOSIBUBIIMXCS YHCEIT PABHO 6.
5. U3 xonoxel kapT B 36 JIMCTOB HayrajJ BBIHUMAETCA OIHA Kapra. Hantu
BEPOSATHOCTH TOTO, YTO 3Ta KapTa JaMa KpaCHOM MacCTH.
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4.2.4. KoHTpoJibHBIEe pa0oThl 0 pa3aejam

4.2.4.1 Crenenn u kopHu. CTeneHHasi, NOKa3aTeJbHasA U JorapupmMmuieckue
Gynxkumn

Oopaszosamenvusle pe3yromamal, nood1excaujue npogepke (31emenmot):
I1P6 01, ITPG 02, ITP6 03, ITP6 04, ITP6 05, TIP6 06, ITP6 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, I1Py 18, TPy 19.

KOHTPOJIBHAS PABOTA Ne2 110 TEME:
«Crenenn u kopHu. CTeneHHas, nokazarejbHasi M JJorapudpmmuyeckas
GyHKIuN»

B 3amanusax 1—6 ykaxuTe mpaBUIIBHBINA OTBET.
[Tpu BbIIOMHEHUH 3a1aHU /—9 3aNMUIINTE X0/ PELICHUS U MTOJTyUYEHHBIH OTBET.

Bapuanr 1
. V128
1. HaifnuTe 3Ha4€HNE YHCIOBOTO BBIPAYKEHUS: 78
1 3
a) ;9 6) 49 B) 2= F) E .
2 1
Q- @b
1
2.Vnupocture Belpakenne: d° -1
1
1 2 1 1
a) a” 6) a’; B) a’-1; r) a® +1
3. Pemure ypaBaenne 100°=10:
1) 1; 2) 2; 3) 0,5; 4)-1.
4. Pemmte HepaBeHCTBO 2°<8:
1) x<2; 2) X>2; 3) x<3; 4) x>3 .

5. Boruncaure 23199,2;

1) 81, 2)27; 3)9; 4)8.
6. Beruucnute logi» 24 — logs, 2:

1) 5; 2) 2; 3) 13; 4) 1.
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Ilpu evinonnenuu 3adanuii (—8 3anuwume x00 peuieHus u NOJIY4EeHHbLI

omeem.
7. Pemure ypaBHEHHE:

a)V3x—1—+vVx+2=1; 6) 25+45*— 5=0.

B) log »(3x +1) = 3; r) logs (4 —x) +logy 3 =1,

8. Pemnre HEpaBEeHCTBO:

a) Vx+15>5-x; 0) (%)X_7 > 1;

B) 9 - 2.3%*<7; r) logg 7 (4x - 2) < loge7 (3x + 1).
Bapuant 2
/128
1. Haiiiute 3HaY€HHE YUCITOBOTO BHIPAXKEHUS: e
a) 3; 0)4 ; B)2 ; r);l.
1
a*- 25

1

6
2. YIIpocTuTh BeIpaskenue: d° 5

1
1 L T !
a) 4’ 6) a°-5; B) a®-5; r) a® +5,
3. Pemire ypaBHenue 25*=5:
1) 1; 2) 2, 3)0,5; 4)-1.
4. Pemmnte HepaBeHCTBO 6°<36:
1) x<2; 2) X>2; 3) x<3; 4) x>3 .

5. Beruuciure 321°952;

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

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

Ilpu evinonnenuu 3adanuii (—8 3anumume x00 peuieHus u NOJIYYEHHbLI

omeem.
7. Pemmurte ypaBHEHUS:

a) VIZ+x—vVi—-x=1 6) 9-10-3*+9=0;
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B) logs(2x-4)=2; r) loge (7 —x) +logs 2 = 1.

8. PemmTe HEpaBeHCTBA:

X—5
a) Vx —3>x—05; 0) (%) < 1;
B) 25*% < 6:5*-5; r) logos(3x+2) < loggs (x—1).

4.2.4.2 OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GpyHKuuu

Oopa3zosamenvHble pe3ynvmamol, nooaedHcaujue nposepke (InemMeHml):
I1P6 01, ITP6 03, I1P6 05, I1P6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne3 10 TEME:
«OcHOBBI TPUTOHOMeTPHUH. Tpuronomerpuyeckne GyHKunm»

B 3ananusx 1—4 ykaxxute npaBUIbHBINA OTBET.
[Ipu BBIMOTHEHUU 3aJaHUI S— 7 3aIUIIUTE X0/ PEIICHUS U IMOJTYYEHHBIN OTBET.

Bapuanr 1
1. Beruuciure Sin 30°;

1)05; 2)1; 3% 92,
2. Haitnure 3Hauenne BeipakeHuss  2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°:
1

1)4; 2) — 4; 3)6: 4)42
3. YropocTuTe, ucnoib3ys (popMysibl pUBEACHHUS cos(m-0)-cos(2m-a)+cos?a.:

1) 2cos?a; 2)1; 3)0; 4)2sin?q.

4. Onpenenute 3HaK BeIpakeHus: Sin110°- cos 110°.

1) +; 2) —.
5. Tlo 3agaHHOMY 3HAYCHHUIO TPUTOHOMETPUIECKON QYyHKIIUU, HAWIUTE
3HAYEHUE

ctg o, ecmu Sin a=0,8 u §< o <.
6. Pemnte ypaBHeHue:

a) cos3x+cosx=0; 6)sin2x+\/2—§sin2x=0.
7. Pemnte HEpaBEHCTBO:

(sinx + COSX)ZZ% :
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Bapuanrt 2

1. Beruucnure cos 30°;

73 vz
1)0,5; 2) 1; ) ) e

2. Haiinure 3HaueHue BeIpakeHus: 2 €0S 30°— 6 sin 30° — ctg 30° + 9 tg 45°:
1)4; 2) —4; 3)6; 4)5

3.Ympoctute, UCronb3ys GOpMYyJIIbl IPUBEICHUS Sin(n—a)-cos(g—a)ﬂosza:
1) 2cos?a; 2)1; 3)0; 4)2sin’a.

4. Onpenenurte 3HaK BoipakeHus: sin100°- cos 100°.
1) +; 2) —.

5. [1o 3aganHOMY 3HAYEHHUIO TPUTOHOMETPUUECKON (YHKITNHU, HAHUTE 3HAUCHUE
T
tg a, ecau cos 0=0,8 u 2 <a<m.

6. Pemute ypaBHeHue:
a) sin5x+sin3x=0; 6) c0s?x+3sinx=0.
7. Peminre HEpaBEHCTBO:

(cosx - sinx)?> % :

4.2.4.3. llponsBoaHasi GyHKINH, ee IPUMEHEHHE.
IlepBooOpa3Has pyHKUNMH, ee IPUMEHEHHE

Oopaszoseamenvusle pe3yrvmamul, noonexcaujue npogepke (I1emMennol):
[1P6 01, TTPG 04, TTP6 06, T1P6 14.
[TPy 01, TTPy 06, ITPy 07, ITPy 08, ITPy 09, I[TPy 10, ITPy 11, IIPy 18, ITPy 19.

KOHTPOJIBHAS PABOTA Ne4 110 TEME:
«IIpousBoaHasi u nepBoodpa3Has GQyHKIUN

B 3aganusx 1-5 ykaxuTe mpaBUIIbHBINA OTBET.
[Ipu BeIMOTHEHNY 3aaHUH 6-9 3aMUITUTE X0 PEIISHUS U TIOJTyYCHHBIN OTBET.

Bapuanr 1
1. Haitaute f/(4), ecu f(X) = 4x 5.
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1)3; 2)2; 3)-1 4) 4.

2. YpaBHEHHUE KacaTeNbHON K rpaguky QpyHkuuu y =X + 4 B Touke ¢ abcruccon
Xo=-3 AMEET BUI.
1) y=7x+13; 2) y=7x+15; 3) y=—7x+15; 4) y=—7x+13.
3. Yxaxute GyHKIHI0, 1u1d KoTopoit F (X) = 4sin X - X siBisiercs
epBOOOPa3HOI:
a) f (X) =4sinx —1; B) f (X) = 4cosx — 1;
0) f(x) = 4sin>l< — 2X; r) T (X) = 4cosx — 2X.

dr

4, Bpraucianure -/~1 :
a) 1/7; 0) 2/7;  B)2/6.

5. Tenmo aBMXKeETCA MO MPSAMOM TaK, 9YTO pacCcTosiHUE S (B METpax) OT HEro o
TOYKW B 3TOM mpsMONi HM3MEHseTCs 1Mo 3aKoHy S(t)=3t*-12t+7 (t — Bpems
JBIDKEHUS B CEKyH1ax). Yepes CKOIBKO CEKYH/I MOocie Havyala JBUKCHUS
MTHOBEHHAsl CKOPOCTh Tesia Oyner paBHa 72 m/c:

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

6. Haiinure nna gpynxuun f(X) = 9x?-16x nepooOpasHyIo, rpaguk KOTOpOii
npoxoauT uepe3 Touky M (1; —2)

7. Halinure HauMeHbIIee 3HaueHue QyHKIMH y =X° — 75X +5 Ha orpeske[0; 6]

8. Haitnure muomanes ¢Gurypsl, orpaHideHHON TpadukoM QyHKITUN
y=(x+1)?, mpambivmu x= -2 1 x= 1, u ocero OX.

9. Uccnenyiite pyrkumo y = x* —2x2— 9 u nocrpoiite eé rpaduk.

Bapuanr 2
1. Haiigure f/(16), ecom f(X) = 8x-3.
)3 22 23)-1 41

. x—3 .
2. YpaBHEHUE KacaTeabHOM K rpaduky QyHKIUH Yy = —o, BTOUKecC abcrmccon
X

Xo=-3 HWMeEET BUJI: 1) y=—5x+23; 2) y=—5x+21;
3) y=5x+23; 4) y=5x+2.
3. Ykaxure Qynkimto, 11 kotopoir F (x) = 19sin x + x siBnsieTcs
nepBOOOPA3HOI:
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. BeryuciauTe uHTerpat: {l x2dx:
a) 4 6) 0; B) <.

5. Teno nBukeTcs MO NPSIMOM Tak, UYTO PACCTOSTHUE OT HAYaJIbHOM TOUKU
WU3MEHSIETCS IO 3aKOHY S(t)=t+0,4t> -6 (M), Tae t— Bpemsi NBWKCHHS B
cexyHnax. Haiiaure ckopocts Tena uepe3 10cexkyHn mocie Hadamia
JIBUKECHMUSL:

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

6. Haiinure mig ynkmun f(X) = 8x3+4x mepBoobpasHyto, rpaduk KOTOPOi
IPOXOJHUT uepe3 TOUKy Touky M (1; —3)

7. Haiinure HanGonbliee 3HavueHne yHKuuM y= x> — 27x +19 Ha otpeske [ -4;0].

8. HaiimuTe momans Gurypsl, orpaHudeHHON rpadukoM (PyHKITUH
y=(x+2)?, mpambimu x= -3 1 x= 0, u ocpo OX.

9. Uccnenyiite pynxuuio y = x* — 3x% +12 u nocrpoiire €€ rpadux.

4.2.4.4. TIpsiMmble U NJIOCKOCTHU B MPOCTPAHCTBeE.
KoopauHaTtsl 4 BEKTOPHI.

Ooépazosamenvusle pe3yibmamel, nooaexHcaujue nposepke (In1emeHnol):

T1P6 01, IIPG 09, ITP6 11, TIPG 12, IIP6 13, [1P6 14.
TPy 01, [TPy 14, [Py 15, IIPy 16, [IP6 17, [Py 18, TIPy 19.

KOHTPOJIBHAS PABOTA NeS 11O TEME:
«IIpsiMmble U JIOCKOCTH B PocTpaHcTBe. KOOpAUHATHI M BEKTOPBI B IPO-
CTPAHCTBE»

B 3apanusax 1-4 ykaxuTe NpaBUIbHBIA OTBET.
[Ipu BHIMOTHEHUU 3aJaHUI 5—/ 3aMUIIUTE XOJ PEUICHUS U OJyUYEeHHbBIN OTBET.

Bapuanr 1

1. EcaiM 10CKOCTh MPOXOAUT Yepe3 NPAMYI0, NapajlieJbHYI0 Apyroi
IJIOCKOCTH, H IepeceKaeT 3Ty IVI0CKOCTh, TO JTMHUS NepecedeHust II0CKoCTel
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A)mapanienbHa JaHHOW TPSMOM;

b) ckpemmBaercs ¢ JaHHOU MPSIMO
B) He napaiuienbHa JTaHHOM PSIMOW;
') mapamienbHa JAaHHOW MJIOCKOCTH.

2. Eciu mpsimasi ..., TO 3Ta npsiMasi NepNeHIUKYJISIPHA JaAHHOMH MJIOCKOCTH.
A) nepreHIUKYJISIpHA KaXKI0M U3 IBYX CKPEIIUBAIOIIUXCS MPSIMBIX;

b) nepnenaukyisipHa K10 U3 ABYX MEPECEKAIOMIMUXCS MPSMBIX, JISKAIIUX B
ATOM MIIOCKOCTH;

B) He nepnenaukyisgpHa Kaka0uM U3 2 nepecekaronmxcs npsMbIX, JeKaluX B
3TOM MIIOCKOCTH;

') meprieHAMKYISIpHA KaXKI0H TIPSMOM, JIeKaIleil B 3TOM MIOCKOCTH.

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

4. Tanbl Touka A(5;0;2) u Touka B(3;-4;6). Haiinure paccrosinne Mexay
3THUMH TOYKAMHU:

a) 3V3; 6) 42 ; B) 6; r) 3.

5. Koniet otpeska AB He nepecekaroiero miocKoCTh, yIaJIeHbl OT Hee Ha
paccrossunu 7,4 M u 2,6 M. Haiinure paccrosaue ot cepennasl M oTpeska AB no
9TOM IJIOCKOCTH.

6. U3 Touku, oTCcTOAIIEH OT IMJIOCKOCTH HA PACCTOSTHUY 4, TIPOBE/ICHBI 1B
HAKJIOHHBIE K IUIOCKOCTH 1o yrioM 45°. Halinure 1IMHBI HAKITOHHBIX.

7. CocTaBbTe ypaBHEHHUE TIIOCKOCTH, TPOXOSINIEH Yepe3 TOUKYy A U
nepreHIuKyIspHoi npssmoii AB, eciu A (1; 2; —3), B (4; 8; —6).

Bapuanr 2
1.Ecaun npsiMasi napaJuiejibHa KaKkoil-1u00 NpsaAMoi, ... , TO JaHHbIE NPAMAS U
IUIOCKOCTH NMAPAJLIEJIbHBI.
A) He nexarien B IJI0CKOCTH;
b) nexareit B mIOCKOCTH;
B) He npuHamiexariei miocKoCTH;
') npuHaanexaien nIoCKOCTH.

2. Eciu oiHa u3 ABYX NapajlieJibHbIX NPSAMBIX NEePHEeHINKYJISIPHA IVIOCKOCTH,
TO ...
A) apyras He nepreHIuKyIsIpHa 3TOM MIOCKOCTH;
b) npyras napasenbHa 3TOH TIOCKOCTH;
B) npyras He nepecekaeT 3Ty MJI0CKOCTb;
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I') u gpyras neprneHIuKysipHa 3TON MIOCKOCTH.

3. Touka M — cepeauna orpeska AB. Hajligure koopauHatsl Touku M,
ecmm A (1;3; -2), M (-5;7;8):

a) M (-2;5;5); 0) M (-2;5;3); ); B) M (3;5;5); T') Ipyroi OTBET.
4. Tanbl Touka A(3; —1;0) u Touka B(2;4;1). Haiinure paccTosinue Mexay
3THUMH TOUKAMMU:

a) 5; 6) 3v3; B) 2/2; r) 9.

5. Touka A JIeKUT B IJIIOCKOCTH, TOUKa B Ha paccrosnuu 12,5 cm ot 3T0i
miockocTd. Halinure paccrossHue OT cepeuHbl oTpe3ka AB 10 mmockocTu.

6. 13 TOYKH, OTCTOHHlef/’I OT IINIOCKOCTHU Ha paCCTOAHNN 10, IIPOBCICHBI IBC
HaAKJIOHHBIC K IINIOCKOCTH 110 YI'JIOM 600 HaﬁﬂHTe CYMMY IJIMH HAKJIOHHBIX.

7. CocTaBbTe YpaBHEHUE MJIOCKOCTH, MTPOXOAIIEH yepe3 TOUKy B u
nepneHaukysipaoi npsimoit BC, eciiu B (3; —2; 4), C (—2; 8; 19).

4.2.4.5. MHOTOTpaHHUKH M TeJIa BpalleHUus

Oopaszoeamenvhule pe3yivmamel, noOaeHcauiue nposepke (iemenmot):

I1P6 01, TIP6 06, TIP6 09, TIP6 10, IIP6 11, TIP6 12, IIP6 14.
TPy 01, [IPy 12, TIPy 13, [IPy 14, ITPy 15, [IPy 16, [TPy 18, TIPy 19

KOHTPOJIBHAA PABOTA Ne6 I1O TEME:
«MHOrorpaHHMKH ¥ Tej1a BPallleHUs

B 3apanusx 1-4 ykaxuTe nNpaBUIbHBIA OTBET.

[Ipu BBIMOTHEHUH 3aJaHUI 5—/ 3alUIIUTE XOJ PEUICHUS U OJyYEeHHbBIN OTBET.

Bapuant 1

1. 12 — 310 4ncIo...

1) BepuIMH napasienenunena;

2) p&bep nmapaiienenunena;

3) rpaneil napasnienaenunesa.
2. IMauHAp HENlb3s MOJYYUTh BpalleHHeM...

1) TpeyroibHIKa BOKPYT OJTHOU U3 CTOPOH;

2) KBaJipaTa BOKPYT OJHOU U3 CTOPOH,;

3) mpsAAMOYTOJIbHUKA BOKPYT OJIHOM M3 CTOPOH.
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3. llepneHaAUKYJIsSIP, ONYIEHHBI W3 BePIIMHbI MMPAMHU/IbI HA MJIOCKOCTH
OCHOBAHMSsI, HA3bIBAETCS:
1) memuaHoi; 2) ocpl0;  3) IUAroHaJbIO; 4) BBICOTOH.

4. boxoBoii MOBEPXHOCTHIO HMJIUHAPA BbICOTOM H 1 AUaAMETPOM OCHOBaAHUSA d

siBJIsieTcsi kKBajapat. Toraa BepHo, 4TO...
1) d =H; 2) H=nd,; 3)nH =d.

5. OcHOBaHHE MUPAMUBI — IPSIMOYTOJBHUK cO cTopoHamu 4 ¢cM u 6 cm. Kaxnoe
O00KOBOE peOpO MUpaMUIbI PaBHO 5 cM. BhIUucInTe BHICOTY MUPAMUIBI.

6. O6pa3yromas konyca 10cwm, a BeicoTa 8cM. Halimute 00bEM KoHycCa.

7. qnametp mwapa 12cm. Haiinure niomaas NOBEPXHOCTH 1Iapa.

Bapuanr 2
1. 8 — 310 YHCIO...
1) BepiIuH napasieNenumnena;
2) p&bep nmapaienenunena;

3) rpaneit napasuienenumnesaa.

2. HuauHAp MOXKHO MOJYYUTH BpPallleHHEM. ..
1) Tpanenuu BOKpPYT OJTHOTO U3 OCHOBaHUIA;
2) pom0a BOKpYT OJHOM W3 TUaroHaJeH;

3) mpsAMOYTOJIbHHKA BOKPYT OJIHOM U3 CTOPOH.

3. BbicoTa 00Kk0BO#i rpaHM NPaBUJILHOW NMMPaAMH/IbI, TPOBEIEHHASN U3 ee
BepIINHBI, HA3bIBAETCSH:
1) meauanoii; 2) anodemoit; 3) nepneHIUKYIIpoM; 4) OUCCEKTPUCO.

4. BokoB0i1 MOBEPXHOCTHIO HWINH/PA € BbICOTOH H 1 paanycom ocHoBaHus R
saBjasercd kpaapar. Toraa BepHo, 4To...
H R

1) R 2) H 3) H =2R.

5. OcHOBaHHE MUPAMUIBI IPSIMOYTOBHUK, Y KOTOPOTO CTOPOHBI 8 CM 1 6 CM.
BricoTa nupaMuibl MpOXOIUT Yepe3 TOUKY MepeceueHus quaroHajieii, OoHa paBHa
12 cm. Haiinure 60k0oBOE peOpo mupamMuIb.
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6. Inomaas MOBEpPXHOCTH  Iapa paBHa 36 cM2. HalinuTe 06b8M 1mapa.

7. Obpasyromias koryca 10cM, a BeicoTa 8cMm. Halimure 60KOBYIO IOBEPXHOCTb.

4.2.4.6. DyieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOATHOCTEI

Oopa3zoeamenvHble pe3ynvmamol, HoOEHCAUUE NPOBEPKE (ITNEMEHMDL):
[1P6 07, I1P6 08, I1P6 14.
ITPy 01, ITPy 02, ITPy 03, TPy 04, ITPy 12, ITPy 13, ITPy 14, I1Py 18, IIPy 19.

KOHTPOJIBHAA PABOTA Ne7 I1O TEME:
«JIEeMEHTBbI TEOPUH BEPOSITHOCTEH H MATEMATHYECKOM CTATHCTHKID)

B 3apanusax 1-4 ykaxuTe nNpaBUIbHBIA OTBET.
[Ipu BIMOTHEHUU 3aJJaHU 5—/ 3aMUIIUTE X0 PEUICHUS U TIOJyUYEeHHbBIN OTBET.

Bapuanr 1
1. Beruucnure E
31441
2) 72; 6) 172; B)4,6; 1) 14.
2 .Beruncaute Py
a) 16; 0) 12; B) 46; r) 24.
6
3. Berunciure —2-:
10
a) 8 ; 6) 24; B4 12
4. Beraucnure CZ, —Cx.:
a) 27; 0) 18; B) 26; r) 24.

5. B rpymne 32 crynenta. CKOJBKUMHU CIOCOOAMU MOXKHO C(HOpMUPOBATH
KOMaHJy U3 4 4eJOBeK JJI y4acTHsl B MaTEMaTHYECKON oauMmmuaae?

6. Ha sx3ameHe nmo MaTeMaTuKe i1 yCUIEHUS KOHTPOJISA TPYILy U3 35 CTyJEHTOB
paccaguiu B Tpu ayautopud. B nepByto nocagunu 10 yenosek, Bo BTopyro — 12,
B TPETHIO — OCTabHBIX. KakoBa BEpOSATHOCTH TOTO, UTO JBA CTYJICHTAa TOBapHILa
OKa)KyTCsl B OHOM ayIUTOpUn?

7. 3 maptuu u3znenuii TopapoBesl OTOUpAET U3EHS BBICILIETO COPTa.
BepoaTtHOCTh TOTO, UTO HayAady B3ATOE U3JENINE, OKAXKETCS BBICILIETO COPTa
paBHa 0,8. Halimure BEpOATHOCTH TOTO, UTO U3 TPEX NPOBEPEHHBIX U3AETUN
TOJIBKO J[Ba BBICILIETO COPTA.
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Bapuanr 2

1. Beruncaure 5'L6|
4145
a) 52; 0)7; B)3,8; 1) 124.

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

4

A
3. Beruuciaure -2
45

a) 10; 6) 17; B)4; 1) l4.

4. Beraucnure Ci —CZ, -
a) 20; 0) 17; B) 42; r) 24.

5. CkosbkuMH crocodamMu u3 25 CTyAEHTOB IPYNIIbI MOXKHO BbIOpaTh YETHIPEX
JUISl y4acTHUs B TPa3JHUYHOM KOHIIepTe?

6. 25 BBIMYCKHUKOB CEJIHCKOXO3SIICTBEHHOTO MHCTUTYTa HAIpaBWIM paboTaTh B
Tpu cena. B XaneneeBky nonano 7 MOJIOJBIX CHEUATUCTOB, B Xa4amypoBKYy —
12, B Kpacnsie Orypelinbl — ocTanbHble. KakoBa BEpOSITHOCTh TOTO, YTO TPH

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

7. OTnen TeXHUYECKOro KOHTPOJsi TUnorpapuu «PaBopuT» MPOBEPUIT KHIKHYIO
IPOAYKUHMIO Ha Hanu4uue Opaka. BeposTHOCTh TOro, YTO KHUra He OpaKkoBaHHas
paBHa 0,9. HaiiTu BEpOATHOCTH TOTO, YTO M3 ABYX IPOBEPEHHBIX KHUI TOJIBKO

oJiHa OpakoBaHHas.
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4.2.5. Mesxcoucuyunaunapuvie 3a0anus ¢ ydyemom npogheccuoHaIbHoll

HanpaejieHHoCcmu

Pa3gen/Tema

BapuaHThl MEXXTUCHUMIUIMHAPHBIX 3a1aHU I

Pa3pnea 1. IloBToO-
peHue Kypca Ma-
TEMATHKH OCHOBHOM
IKOJIbI

3aganue 1. U3 3epeH nueHUIbl IPOU3BOAAT MONTABCKYIO KPYILY,
16

Macca KOTOpPOH COCTaBJIseT 25 Macchl 3€pHA MLICHUIBI, a
OCTQJIbHOE COCTABJISIIOT KOPMOBBIE OTXOAbL. (CKOJIBKO MOXHO
MOJYYUTh TOJTAaBCKOM Kpynbl M KOPMOBBIX OTX0J0B u3 500
LEHTHEPOB MIIECHUIIBI.

3apanue 2. 3an0oJHATH cueT-(aKkTypy:

OT MPOU3BOJIUTENSL B PECTOpaH

OTIYIIIEHO Macyio cIMBOYHOE 38 Kr 110 11eHe 256 py0 3a 1 KkT;
MyKa MIIeHUYHas Y2 Macchl Macia 1o 1eHe 80 py6 3a 1 kr.

3apanue 3. OnpeaenuTh MPOIEHT NOTEPU IIPH TEIUIOBOM
00paboTKe MPOAYKTOB, €CITM Macca rmorydadprukara cocTaBuiia
3600r, BEIXO TOTOBOT'O M3AEIUs cocTaBisieT 22321

3ananue 4. [1nomaap 3eMeNb KPeCTbIHCKOTO X035MCTBA,
OTBEJCHHAs TOJI MOCAKY 37TaKOBBIX M MHBIX KYJIBTYP, COCTABIISET
24 ra. BeiieneHHas Tepputopust pacrpeeneHa MeXIay HUMU B
oTHouieHuu 5:3. CKOJIBKO TeKTapOB 3aHUMAIOT 3EMIIH,
OTBEJICHHBIE T10/1 3]1aKOBbIE KYJIbTYPhI?

3aganue 5: Ha npuroroBienue 3,5 kr pxaHoro xiyieba Tpedyercs
2,5 xr myku. Ckonbko xjieba MOXKHO ucnedb u3 17,5 T pxanoi
MYKH.

3aganue 6: Ha usrotosienue 8 kr tecta st Topta Tpedyercs 750
r caxapHoro necka. CKOJbKO caxapHOTO Iecka moTpedyercs s S
KT TaKOTO TecTa?

3aganue 7: Kakoe KOIM4YeCTBO BOJbI HYXHO /100aBUTH B 1 JUTp
9%-Horo pacTBopa ykcyca, 4To0bl nostyuuTh 3 % - Hblil pacTBOp?

Pazgea 2. Crenenu u
kopHu. CTteneHHas,
NMoKa3aTreJibHasA U
Jorapupmudeckas
pyHkumn.

3aganue 1. 3aBUCHMOCTD CO/IEPKAHUS CHIPOI KIEMKOBUHBI B MyKe
oT KOJIMYECTBA OenKoB
onuceiBaercst  gopmynoit  y=x+2,8. CopaepxaHue  CbIpoi
KJICKOBHHBI B MYKE B pe3yJIbTaTe yOBIBA€T MIJIM BO3PACTACT?

3aganue 2. 3aBUCHUMOCTh  KauecTBa TeCTa OT YIJIEBOJOB
onuckiBaeTca Gopmystoit y=0,6x? . HazoBuTe (yHKIHIO, 3a1aHHYIO
sTOM (hopMyIIoi U €€ CBOICTBA.

3ananue 3. 3aBUCHMOCTH YBEJNIMUYEHUS O0OBEMa TecTa OT
COJIepKaHUs B €r0 COCTaBe APOXOKEH omuchiBaeTcs (OpMyIoi

y = 3% HazoBute ¢QyHkmuio, 3agaHHy0 3Toi dopMmyord u eé
CBOICTBA.

3aganue 4. KonnuecTBO NMpoTeMHa B MYKE B 3aBUCHMOCTH OT
BJIQXKHOCTH MYKH omuchiBaetcs popmynoi y = 0,7*. KonndyectBo
MPOTEMHA B MYKE B 3aBUCHMOCTH OT BJIA)KHOCTH MYKH YyObIBaer
WM BO3pacTaer?
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3aganmue S. B HavanpHBIE MOMEHT BpeMeHHM Obulo 8 OakTepuii,
yepe3 2 4 mocie MOMEIICHUsT OaKTepHil B MUTATENbHYIO Cpely UX
yuciao Bozpociio a0 100. Yepe3 CKOJIBKO BPEMEHH C MOMEHTA
IIOMEILEHUS B NMUTATENIbHYIO CPEAY CIEIYET OXKHUAATHh KOJOHUIO B
500 Gakrepwmii?

3apnanme 6. IlpumepoM OBICTPOro pa3MHOXKEHHUS OaKTEpHil
SIBJISICTCS IIPOLIECC U3TOTOBJICHUS JIPOXKIKEH, TPU KOTOPOM 10 Mepe
UX  pocTa  TPOU3BOAMTCA  COOTBETCTBYMOIIAs  J00aBKa
nepepabaTbiBaeMON  caxapuCTOM Macchl. YBEJIWYEHHE MacChl

JIPOXOKEH BBIpaKAETCS IMOKa3aTeIbHOM (QyHKIHMEH: M = m01,2t,

rie M, — T[epBOHayalnbHas Macca JApoxoked, t — Bpems

JIpOXOKEBaHMS B dYacaX, M — Macca JIpOXIKeH B Mpolecce
IpoxokeBaHus. Berancaum m, ecom My, =10 krut=94

3aganue 7. [Ipon3BoaUTEILHOCTH TPYla paOOYEro B TEUEHUU JTHS
3amaéres  QyHKIMeR f(t)=-0,00625t>+0,05t+0,5 (men. em/u.)
rniet— BpemMs B dacax oOT Haudajga paboTel,0<t<8. Haiitu
¢yuxmuio Q(t),  BbIpaxarouryro  00béM  mpoxaykuuu (B
CTOMMOCTHOM BBIPQXEHHUH) U €r0 BEJIMYUHY 3a pabouuii 1eHb.

Paznen 4. Ilpo-
U3BOJHAs U Mep-
BooOpa3Hasi QyHKIUH

3aganue 1. 3aBucuMocTh YyBenWYeHHS OO0bEMa Tecta OT
n00aBJIEHUS B HETO CYXOT'O MOJIOKA TpecTaBiIeHa popMyIion y =
2x2 — x+1. 3anummre QOpMyNy CKOPOCTH yBeIMYEHHs 0OBEMA
TecTa.

3aganue 2. 3aBHCHMOCThL KadecTBa TECTa OT 4YaCTOTHI €ro
BEIMEIIMBAHUSA  ONMCHIBaeTcs  Qopmynoit y= - 02x° +
0,4x+5.0npenenuth Ipyu Kakoi 4acTOTe BHIMEIIMBAHUS KAa4eCTBO
Tecta OyJeT MaKCUMaJIbHBIM?

3ananme 3. 3aBHCHUMOCTb COAEPKAHUS MOJE3HBIX BEIIECTB B MYKE
OT pa3MepoB YACTHUI[ 3epHA  BhIpaxaercs opmyioii y=0,8x? -
1,2x-1,5. Ompenenuth NOpH KaKUX pa3Mepax uYacTUIl 3€pHA
CoJ/iepXKaHue MOJIE3HBIX BELIECTB B MyKE MUHUMAJIbHO?

3aganue 4: Beruncnure miomans 1Ha EMKOCTH JUIsl XpaHEHUs
3epHa, €CJIM MEPUMETP JHA 3TOM EMKOCTH OTrpaHUYEH JTUHUSIMHU
y=x%-2X-2 1 y=-X*+2. Bimonuure ueprex. OTBET jpaiiTe B
KBaJIpaTHBIX METpax.

Pa3znen 5. Ilpsambie u
MJIOCKOCTH B
NMPOCTPAHCTBE.
Koopaunarsl n
BEKTOPbI B IIPO-
CTPAHCTBe.

3agaua 1. BepxHue KOHIIBI IBYX BEPTHKAIHHO CTOSAIIUX CTOJIOOB,
YIAJIEHHbIX Ha paccrosHue 3,4 M, COCIMHEHBI TEPEKIAJIHHOM.
Bricora onHoro cronba 5,8 m, a apyroro — 3,9 m. Haiinute amuny
MepeKIagNHBI.

3agaya 2. V3 TOYKM K IUIOCKOCTH TPOBEIEHBI IBE HAKIOHHBIE.
HaiinuTe AnuHBI HAKJIOHHBIX, €CIIM OJHA U3 HUX Ha 26 cM OoJblie
JIPYTOi1, a MPOEKINH HAKJIIOHHBIX paBHBI 12 cm u 40 cwm.

Pa3zgea 6. MHuo-
FOrPaHHMKH H TeJia
BpalleHus!

3anganme 1. PesepByap 11 Boasl umeeT (GopMy LWIMHApA, €TO0
BbicoTa 50 cMm. Kakoil y Hero nomkeH ObITh JUaMETp OCHOBaHUS,
qT00BI B HEM nmoMecTHIIOCh 40 1 BOIbI?
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3aganmne 2. CeHoxpaHwiuile umeeT (GopMy Mapauiesienunena.
Ero Beicota 4m, nmmuHa 8w, mmpuHa Sm. Kakoit 00BEM
MPECCOBAHHOTO CEHA B HETO BOMAET?

3aganme 3. B mumHApuueckoM OWJIOHE YPOBEHb >KUAKOCTH
nocturaer 16 cm. Ha kakoil BbicoTe OyIeT HaXOIWUTHCS YPOBEHB
KUJKOCTH, €CIH €€ MepesuTh BO BTOPOH MUIMHAPUICCKHA OUJIOH,
JUaMETp OCHOBaHUS KOTOpPOro B 2 pasa Oosblle JuaMeTpa
ocHoBaHus nepBoro? OTBET BHIPA3UTE B CM.

3aganue 4. KakoBa J0KHA OBITH BBICOTA IMJIMHIPHYSCKOMN
KacTpIOJIM C JMAMETpOM JHa 25 cM, 4YTOObl B HEH MOTJIO
MOMECTHTBCS 7,5 71 )KUAKOCTH (BO3bMUTE TT.=3)?

3aganme 5. Kacrtprons, odopmieHHas MO0 HHIUBUAYATLHOMY
3aka3zy, uMeeT ¢opmy uuiauHApa. BwicoTa kacTproaum 35 cwm,
nuamerp ocHoBanusi 20 cMm. PaccuurailiTe BMECTMMOCTH JTaHHOM
nocy/bl (BO3bMHTE TT.=3).

3agauya 6: bouka umeer popmy unuHapa. Beicota 60uku 35 cm,
nuameTp ocHoBaHus 20 cM. CKOJIBKO BOJIBI MOYKHO BMECTHUTH B
00YKY, YTOOBI 3aII0JIHATH €€ MOJHOCTHIO (BO3bMHUTE T = 3)7?

Pa3znen 7. DjeMeHTHI
TEOPHUH
BEPOSITHOCTEHN U
MaTeMaTH4ecKou
CTATHCTHKH

3aganme 1. Cremmaxx ocHameH nareio0 monkamMu. CKOJIBKUMH
crocob6amMu MOXKHO Pa3MECTUTh 5 BUAOB XJ1eO00YIOUHBIX U3IEIUN
Ha 9TUX TMOJIKAX, NPU YCIOBUHU, YTO HA OJHOW IOJKE JOJKEH
HaXOIHUTHCS TOJIBKO OJHMH BU U3IEIHIA?

3anganue 2. B napruu n3 1000 nacxaneubix Kynmuued, 20 Kymuaei
C I[yKaTaMu, OCTaJbHbIE C M3IOMOM. KakoBa BEpOSTHOCTH TOTO,
4TO B3ATHIE C MEPBOTO pa3a 20 Kyiauueil okaxyTcs ¢ IyKaTaMu?

3agaya 3: Ilpm Bemeukn xyeba TPOM3BOIUTCS KOHTPOJIBHOE
B3BeILLIMBaHME cBeXel OyxaHku. VI3BeCcTHO, 4YTO BEPOSTHOCTH TOTO,
yTOo Macca okaxercsa MeHbuie 810 r, paBHa 0,96. BepositHOCTh
TOTO, 4TO Macca okaxercs 6omnbine 790 r, paBna 0,85. Haitnute
BEPOSITHOCTH TOT0, YTO Macca OyxaHku Oonbuie 790 r, HO MeHblIe
810T.

Baganme 4: Ha MexayHapoJIHYHO HAyYHO-NPAKTHYECKYIO
KoH(pepeHuio "Hayunble wuccnenoBanus 2023" npuexamu 2
yueHbIX u3 ['epmannu, 3 u3 Cepbun u 7 u3 llseitunapun. Kaxsiit
U3 HUX JIeNlaeT Ha KoH(epeHIMK ouH Aokiaa. [lopsnok noknanos
ompenensieTcs xepeOréBkoi. HalimuTe BEpOSTHOCTH TOTO, YTO
ISATBHIM OKaXeTcs AoKIax yueHoro u3 Cepouu.
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4.3. DoHI TECTOBBIX 3aaHUM
Ha Beinmonnenue tecta naercs 1 akagemudeckuid yac (45 munyr), B Tecte 30
BOIIPOCOB.

4.3.1. Ctenenu u kopuu. CteneHHass pyHKIus
Tecr

1. YkaxuTe npomexyToK, KOTOPOMY NpUHagnexaT Bce KOPHU YpaBHEHUSA
Vv5—2x+x=1

O '[—2: 2]

(-4;-3)

o [(—3;-2]

[0;2]

2. Ykaxute abcumcchbl 06WMNX ToUYEK rpadImKoB pyHKLUIA y=vVv7-6x*uy=x

-1

e -1:1

— — — = o
3. Myctb X0- kopeHb ypaBHennsa V6 — 4X —X* —4 =X hapnyre 3%o +1

o -2
o -14
7

16

O

O

VXZ+3-V/4x=0

Hanaute cymmy KOpHen ypaBHEeHUA
2

-2

1

O O O M

4

5. YkaxuTe npoMexyToK, KOTOPOMY NpUHaAnexaT Bce KOPHU ypaBHEeHUs
Xx—1=+vx+11

e [3;6]

[-2;5)

o (0;4)



(-4;-1)

O

_ A _~2 _
6. Ykaxunte abcumcchbl 06WMX ToOUeK rpacpuKoB pyHKLMA y=V4-X*Ny-=x
o V2
o —VZ
o 2
o -2

7. Hangute cymmy a6eumce obmx Touek rpadmkos dyHkumnl (X) = V13X
f(x) = vVx2% + 22

e 13

o -13

o 11

o 2

8. Ykaxurte NMPOMEXYTOK, KOTOPOMY NpuHaanexart BCe KOpHU ypaBHeHUA

V3x+7-3=Xx

o (7:-15)
o (—21-1]
o [0:3]
o (28)

9. HanauTe cymmy abcumcc o6wmnx Touek rpaddMkoB pyHKUNMA y=
y=2x-1

10. YkaxuTe npoMexyToK, KOTOPOMY NpUHaANeXaT Bce Hynu PyHKLMK
f(x) =v3 —-2x2—x

o (-21]

o (20]

o (1;+00)

o [-uo]

V6 — SXZM

11. Hanpgute abcumncchbl 06WMNX TOUYEK rpacPuKoB (PYHKLUMUA fx) =
f(x)=x

V3x2Z2 -2 "
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12. YkaxuTe cymmy abcumcce obLmx Touek rpacmkos dpyHkumnn ¥

y —=+v—20x

e 20
o -16
o -20
o -4

13 YkaxuTte NMPOMEXYTOK, KOTOPOMY NMpuHaanexat BCe HyInu beHKLWIM
f(xX)=v3x+7 —x-3.

(=2;-1]

(0;1]

o [-2:0]

o [24]

14. YkaxuTe npomexyToK, KOTOPOMY NpUHaAnexarT Bce KOPHU ypaBHEeHUs

Vv-5x—-1=1—-Xx

® (_35_1]
o =Z1]
@) (1;6)

(=5-1)

15. YkaxuTe npomMexyToK, KOTOPOMY NpUHaANexaT Bce Hynu PyHKLMUK
fx)=/3x+1)-1—-x.

[=1;2)

(=3;0]

o (=2;2]

o [0;5)

16. YkaxuTe npomexyToK, KOTOPOMY NpUHaAnexart BCe KOPHU ypaBHEeHUs

V15 -7x =3 —x

o [=7:1]
o [5:2]
(—6;1)

@)

Vx2 +64VI
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o 71

V4 +2x —x2 =x— 2.

17. nMyctb X0 - NONOXUTENbLHbIV KOPEHb YPaBHEHUS
Hangute %o t1

1

-8

10

-2

o O O O

HeT nofioXuntenbHbIX KOpHGI7I

18. Myctb *0 - kopeHb ypaBHeHns V8 — 6X —X? =X + 6. Hajgure 3 —Xo

e 5
o 10
o 1
o -4

19. YkaxuTe NpoMexyTOK, KOTOPOMY NpuHaanexaT BCe KOPHN ypaBHEeHUs
V3x+7=x+3

[1;3)

(—=3;—1]

[-1;2]

(=2;-1)

20. HamaguTte cpeaHee apudMeTUUYECKOE KOPHEN YpaBHEHUS
V8 —3x—V3x2+2x=0

) L]

o 3

21. Hawmgute cpegHee apudcpmeTUyeckoe KOpHen ypaBHEHUS

VRET3x 17 =1 2x _1
5

v

22. Hamgute cpeaHee apudpMeTUUECKOE KOPHeil ypaBHeHus V7 — X = V5XZ +X
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e 5
7
5
o)
o HeT KopHen

23.Haiiante nponsseaeHne KOPHEN ypaBHEHUS —12-17x=—x.

e 72

24.Pemure ypaBHenue " O+ Sxr=ux. Eciu ypaBHeHHe nMeeT 00J1ee 0JHOTO KOPHS, B
OTBeTE 3aNMIIUTEe MEHbIINI U3 KOPHEH.

® 6

25. CkonbKo KOpHeW umeeT ypaBHeHue Vr-1+x=3
® OoauVH

O ABa

O HeT KOpHen

3 J—
26. PewuTe ypaBHeHune Vox+1=3x+1

3 J—
27. PelwwuTe ypaBHeHue Vx—2+V3x—5=3

e 3

— _ 2=
28. Pewmre ypasHenne (— 3% +8)V10 +3x —4x7=0

o -1,25
o 2

e -1,25;2

29. CKonbKo KOpHeil uMeeT ypaBHenue ¥ ~ V1 —2x =4

o O4AuH

o pABa

® HeT KopHeu

~9Vx—5x2+4=0

2
30. PewwuTe ypaBHeHue (x
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o -3;1

o 4;1

e 3:1:;4

31. PewuTb ypaBHEHue: VxZ+125=5

o 1

o V300

e 0

o 125

32. HaiiauTe KopeHb ypaBHeHus: VX T 1=x =5

O

33. 3anuMwute HaMEeHbLIUA KOPeHb YpaBHEeHUs: V 3x—2+x=4

o 2

34. CkonbKo KOpHeW UMeeT ypaBHeHue: Ve +1D@x +3)=x +3
e 1
35. Pewwure ypaHenue: Y27 —x=11

e -148

36. PewwTe ypaBHeHMe: v—41 + 3x=7

e 30

37. Pewnte HepaseHcTeo V4X T 5 > Vhx +4

5

[ ]

o (_01811)

o (-0,2;1]

o (0,8;1)

38. PewuTe HepaBeHCTBO Vx<x—2
(2;+)

o (4;+)

o [0;2)

39. PewwnTe HepaBeHCTBO VaZ-x



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

o (-2;0)

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

40. TMpwm KaKMX 3HAaYEHUAX a pelleHMeM HepaBeHcTBa VX +1<2-aggpaerca
npomexyTok [-1; 15)?

e 2

41. Pewwte HepaBeHcTBO VX T 7 = V=1-x

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

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

43. Tpu KaKMX 3HaYEHUAX a peLleHneM HepaBeHcTBa VX — 2 <3~ Aggnaerca
NpPoMeXyTok [2; 18)?

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

44, HanauTte Hanbonbluee Lenoe peweHne HepaBeHCTBa
Vx2 —3x—-18<4—x

® 6

45. HaunaguTe KBagpaT HaMMeHbLUEro Leyioro peweH1s HepaBeHCTBa:
Y3xt+13=1-2x

o 4
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46. YCTaHOBUTE "N TPATATEMA MiawnU UAnaBAUcTEaML 14 14V AGACTbIO
1) Vx—2+/2x+5 =3 A) [2; +oo)
2) V2x—=20+vx+15 =5
3) (x=1WxZ4+1<x2-1 o R

x34+27
4) ||_r =x=3 ) (=; =3] w (0; +x)

B) [10; +e=)

onpeaeneHus:

1
A

2
b

3
B

4
r

qf
47. HanguTe obnacTtb onpeaeneHus BbipaxeHua: V¥ 7
o XxX>7
o x<7

o X<7

® x>7

48. Hamnpute obnactb onpeaeneHus BblpaXeHUs: V5—ux
o x>5
o X=5
® x<5

o X<5

—_
A —X

49. Hawngute obnacTb onpeneneHus (PyHKUUK: T

0 x+=—4

=
1

1 17

706 .706
50. TMpeacTaBbTe B BUAe CTENEHU BbipaxeHue 20%-20
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17

2036

18

201
o 20°
o 4003

51. NpeacTtaBbTe B BUAe cTeneHU BbipaxeHune *
122

o 12°

o 1213

5
L 12
NT3 A 3] 7427

52. Bbluucnurte

e -9

53. PewwuTte ypaBHeHne V¥ —x—6 = —x  EcnuypaBHeHue umeeT Gonee
OOHOrO KOPHS, TO B OTBET 3anNMLINTE CYMMY BCEX ero KOpHem

e 2

54. Pewwte ypaBHeHue 2x+37 =x+1. Ecnu ypaBHeHne nmeeT Gonee ogHoOro
KOPHS, TO B OTBET 3anuluMTe CYMMY BCEX €ro KOpHeW

® 6

T T
55. PewwuTe ypaBHeHne. * VX —1-4vx-1=0gcpy ypaBHeHue umeet 6onee
OLHOro KOPHS, TO B OTBET 3anuLLIMTe Npou3BeaeHne BCeX ero KopHem

o 2

56. PewwuTe ypaBHeHue (e~ 9){y3-2xr - x} = 0. Ecnu ypaBHeHue nmeet 6onee
OLHOrO KOPHS, TO B OTBET 3anuLInTe NpousBeaAeHne BCeX ero KopHemn

e -3

L] I

57. [Ona3apgaHHOW pyHKUUK flx)=x? = 2x+3x2 HanguTe 3Ha4veHue f(4)
e 6

i
f(x)=2x2 = 3x - x?

58. [Ona sapgaHHOW hyHKUUK HanauTe 3Ha4veHue f(9)
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! ~ ™y
l'{]‘lg-\.'lls . _-T

. V3
59 HaVIp,VITe 3HAYeHue Bblpa)KeHVlFl . B OTBeT 3anmuiunTe
KoJinyecTBO HaTypaJ’lele .qenMTeneﬁ I'IOJ'Iy"IeHHOTO yucna.

.,

e 15
t[,u3_ sfee
256 125 y
60. Bbluncnure . OTBeT 3anuwInTe B BUAe AeCATUYHON Apobu
e (0,45

I
5 15v6436 +4.543616 I
61. Hawngute 3HauyeHue BbipaXeHua ' ! . B oTBeT 3anuwuTe
CYMMY BCeX HaTypanbHbIX AenuTenei nony4yeHHoro Yyncna.

e 12

62. BbibepuTe BbipaxeHus, 6onblune eaNHULBI
1) 377, 2) V7, 3)2,78%;4) 0,99%; 5) 0,610

o [33.333%]1
° [33.333%)

° [33.333%3
o [33.333%}4

® [33.333%)5

63. Ecnu cbyHKUMA umeeT o6paTHyI0, TO rpacpmk o6paTHON (PYHKLMMN
CMMMeTpUYeH rpacdpuky AaHHON (hYHKLIMM OTHOCUTENLHO

O ocu abcuucc
O OoCcu opAuHaT
® MpsMON y=X

o ntobon npsamon

64. MoHOTOHHas (pyHKLUA ABNseTCcs

® ob6paTumon

Ty 22 —
65. Pewwute ypaBHenne V3 — X — X% = Xy yxaxute npomexyToK, KOTOPOMY
npuHagnexaT KOPHU ypaBHEeHUS
o (==;0)

o @Fi+e)
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® (-5;7)
o (-7;0,5)

4y —=
66. Haitaute o6nacTb onpeaeneHnust pyHKLUM y= V4+3x—x

(—e0; +)

(—o0; = 1) U (4 +o0)
(—o0; —1] U [4; +0)
[—1;4]

67 YKa)KVITe I'IpOME)KyTOK, KOTOpOMy anHap,ne)KaT KOpHVI ypaBHeva
Vx¥2 —5x+ 15 =3

o (==0)

e I+u)
{—on; 2]

o (2;+00)

68. YkaxuTe NpomMexyToK, KOTOPOMY NpUHaAnexaT KOPHU ypaBHEeHUs
V3x2—2x+1=vV2x2—6x+ 13

5 [2;+o0)
o (~o;-5]
o (==;2)
® (-8;3)

69. KopHu Kakoro ypaBHeHUs1 npuHagnexaTt npomexyTky (-1;1)
x—6=+2x+12

@)

VBx—3—y2x—1=+3x-2
x+1-yTT=%x

@)

70. HaitauTe BblpaxeHUe, 3Ha4€HME KOTOPOro COOTBETCTBYET CYMMe KOpPHei
nppaumoHanbHoro ypaeHenus X +4 = V28 + 12x
24—4v’§ ) 42v’§—1

(V2+y12)?
o 7+24
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/1.

O

o

@)

72.

O

2
7
o - 51
73. CpaBHUTe 3Ha4YeHUA BbIpaXeHui (9)

RLIAgnaTa uabanuLIa UTDanwnRnauua | .
Crenennas GyHKIHA ¥ = X°%, TJIe 11 - HATYpaIbHOe THCII0, 061amaeT
CIIeyIOIIHMH CBOHCTBAMH:

1) oGIacTE ommpeeNIeHHs - TI000e JelCTBHTEIRHOE THCIO;

2) MHOKECTBO 3HATEHHI - TI000e IefiCTRHTeNEHOE THCIO;

3) dbyHKIMa 4éTHAS;

4) GYHKITHS OTPaHHISHA CBEPXY:

5) dyukuus npuHHMaeT HauMeHbInee 3Haderne y=0 npu x=0;

6) Gpyukuus sBisieTcs yObRaromei Ha npoMexyTke x>0 U BozpacTarpmei
Ha npomMexyTKe X<0.

33.333%)2
[33.333%1
[33.333%3

33.333%
[33.333%)5

33.333%|[6

BbiGepeTe BepHble YTBEePXAEHUA.

Crenennas QyHKIMA y = x**, T/le 1l - HATYpaIbHOE THCII0, 00NazaeT
,CTIe Ty OIIHMH CBOHCTBAMH:

1) obmacTe onmpeaeIeHH - MHOKeCTBO JeHCTBHTEIBHEIX THCeT;

2) MHOKeCTBO 3HAUEHHII - MHOJKECTBO JefiCTBHTEIFHEIX UHCeT

3) hyHKIHA HeUETHAS,

4) pyHKIHA SBIeTCS YORBAOMIEH;

5) dyHK1IHA ABIACTCA OrpaHHIEHHOH CBEPXY.

33.333%|1
33.333%)2

33.333%]3
[33.333%}4
[33.333%)5

® nepBoe 6onblie
O paBHbI
O nepBOe MeHblle
o BTOpoe 6onblie
14\ 70 15\
74. CpaBHUTe 3Ha4YeHUA BbIpaXeHUi (E) (E)
O MepBOe MeHblle
o BTOpoe 6onble
O PpaBHbl
[ J

BTOpPOE MeHblLe
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75. CpaBHuTe 3HaueHns Boipakenui (1V3) " 1 BV

o [50%pasHbi

® [50%nepsoe MeHbLe
o [50%sTopoe MeHbwe

° BTopoe 6onbLue
o nepBoe 6onblue

3/ =\—5 3 /3% —5
76. CpaBHUTe 3Ha4YeHUA BbIpaXeHUi (2V6)™ u (6V2)

O MNepBOEe MeHblue
O paBHbI

o BTOpoe 6onblie

® nepsoe 6onblue

1
77. B Kakux KOOpAWHATHbIX YeTBepTAX NeXUT rpacdmk dpyHKunm Y= |x| ?
o I nlv
III n IV

O

° I n II
o III n II

- — I||- 2 -
78. Haitaute o6nactb onpeaenenus dyHkumm ¥ = V3x° —2x—5 B otBer
3anuiINTe HaMMeHbLLEee NOoNoXUTeNbHOe Lienoe Y1ucro u3 obnacTtu
onpeneneHus

e 2

5

o }' e
79. Hamagute o6nactb onpegeneHus GyHKUUU v17-Zx Kakue u3 yncen He
BXOAAT B obnacTtb onpeaeneHus gaHHon (pyHKuumn

o [50%p

* [50%10
o [50%-100
o [50%8,3
o [50%}10
* [50%0,4

4 1

16

327
80. Bbluucnure ‘/; OTtBeT 3anuwnTe B BUAE AeCATUYHON Apobun

e 2,25
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81.

o

©)

©)

82.

83.

@)

@)

@)

84.

(@]

O

5—x

Hanaute o6nactb onpepeneHus pyHKLUU V10x—6 Kakue u3 uncen
BXOAAT B obnacTtb onpeaeneHus gaHHon pyHKLuumn

33.333%-3
33.333%]1

33.333%]100
[33.333%-0,25
[33.333% 16
[33.333%0,45

[33.333%)0, 65

y= ’(x—G)z-(x+11)
Hangute obnactb onpeaeneHusa pyHKLUMU 3—x B otBeT

3anuwunTe Hanbonbluee uerioe 4Yucno U3 oonactu onpepeneHuns

2

BbiGepuTe BbipaXkeHusi, KOTOpPble MeHblue eaUHULbI

1) 37 2) V2T, 3) 17885, g)o797; 5)25%; 6) V(0.99)°

33.333%]1
[33.333%)
[33.333%3

33.333%}4
[33.333%5

33.333%|[6

BbluMcnuTe 3HauYeHUe YNCIOBLIX BbIpaXXeHU U BbibepeTe Te, 3HaYeHue
KOTOPbIX PaBHO HaUMeHbLUeMy MPOCTOMY YUCHy.

( i .'_5} [3 (vi3+/7)°
1) WA NEL ) VA9-YAT; 3) w0s

1-\.||

4) {\fﬁ - H.E] vy

50%1
[50%]2
[50%]3
[50%}4
[50%]5

5) (V15— /60) - V15
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85. Bblq“chTe 3uauou|‘n LA~ ADL IV BLI“Q'\IIQI_II‘I\; A DLIRQ“QTQ Te’ 3HaquMﬂ

VZ.844.2 Vi-AT
)

P2e ; 2) Vi 3}{~.“ﬁ—ﬁ}-{fﬁ+v'?)

KOTOPbIX paBHbLI

® [50%|1
o [50%2
o [50%3
* [50%4
o [50%5

86. Kakas u3 gaHHbIX (pyHKLUUIN ABNAETCA YeTHOU
5 y=x5-x3
o Y=3x*+2x2
= 42
o Y=(x-1)
y=3x2+2x-1

87. Onpepenute Ha KaKoM YepTexe n3obpaxkeH rpacuk HeYeTHON (PYHKLUUN U

1) v [ | 2) [ rEEREN ‘

- | % J‘

- LA A\ 1 )

[ o A1 ¥ o ll x|

[— bt -—4 94— 9 | I
3) | AITTTT 4) | Iz 1

u i

[ 1 \ I

1 \ 1N ARN
x }l l

0 X

A'R BER I N

YKaXute ero Homep
1

(@]

2
e 3
4

88. B KaKoM NPOMeXyTKe NeXuUT 3Ha4YeHue BbipaxeHus V7 — 13

o [=20)
o ((1;5]
e (-2;2)
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o (-8;0)

89. [ana cpyHkuma f(x)=x2°23-1. PacnonoxuTe B nopsake Bo3pacTtaHus f(-2), f(2),

f(1)

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

o O O O

90. Ckonbko pelweHuit uMeeT ypaBHeHue x°=19

19

2

3 1 3/,1 10} 3
1133 om (23)) 7
91. BbluMCAKUTe 3Ha4YEHNE BbIpaXeHUN 4 3 27 Hangute
MoAyNb Pa3HOCTU NMOJTyYeHHbIX 3Ha4YeHUU U BNULLIUTE B OTBET B BUAe
AecATNYHOM Apobu

e (00,9375

92. Kakue n3 uncen He BXOoAOsAT B obnacTtb onpegeneHunA (*)YHKLIVIVI
1"
_ v4x=3

}' =

1!1-' 242x-8
33.333%|-1
[33.333%2,099

o [33.333%]
[33.333%2023

* [3.333%0,5
-33.333%]1

O

O

O

5x-2

Y =1

| e e
93. Kakue u3 uncen BxoaaT B obnactb onpeaeneHns pyHKUnm VAT —x—30

o [33.333%)0
° [33.333%]1

° [33.333%5
o [33.333%6
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o [33.333%2022
o [33.333%-1
o [33.333% 10

7 7
94. CpaBHuTe uncna: (-2V3) u(-3v2)
O nepBoe MeHblle

O paBHbI

® nepsoe 6osblie

O BTOpoe bonblue
(~3V5) n (-5V3)°

95. CpaBHuTe yucna: 1

O paBHbl

o nepsoe 6onblie

® BTOpOE bonblue

O BTOpPOE MEHbLUE

i/_ 32 i/_i
96. BbluucnuTte 243 27

o -1
3 4
97. PacnonoxwTte uncna B nopsiake BospactaHus: Vo V2 V5
o V3VZ Vs
o V3542
[ ] \/E; :V?J %
O \/ji %! 3\/§
o V5332
o5 V52,33

98. PacnonoxuTe uucna B nopsigke BO3pacTaHUs: V17,34, V6
. AT VA YE
o V17, V6,4
V4,917, V6
o V4,V6,17
o V6,Y2,V17
. V6¥17,Va
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7|’_
316 - /486 + "f—;ﬁ
q

99. Bbluucnure

e 3

1512 3z
=3

4 ——
100. Bbluucnure VY? V128

. OTBeT 3anuwinTe B BNae AeCATUYHOMN ,qpoGM

e 3,75

(’4—13— ’65)-\/5
101. Bbluucnure 3 3/ N?*7 B oTBeT 3anuwINTE KONINMYECTBO

HaTypaJsibHbIX aenureneu nosny4YeHHOro 4yucna.

e 3

Ve —2vi7-Ve+2vi7 — Yvi7+3-VYvi7 -3

102. Bbluucnute

o -4

103. Haingure 0,253, roe a — 3Hauenne BLIPpAKEHUS!

V6 —2V5-V6 +2V5+ 8 —v37-18 + V37

e 1,25

3

(s?, 83)
18
104. Bbluncnure V8

o 4

105. PacnonoxuTe uncna B nopsigke y6bisanus:  V9.2,V5

o V9,245
o Y9,v52
e V5192
o V5239
o 23V9.V5
o 2,V539

wal
P
&l
=

106. PacnonoxuTe uucna B nopsigke y6biBaHus: V3

V3,406,471
o Y6310
Y NE AT
. V3,Y10,%%
. V10,¥6,43
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o V6,V10,v3

3t/ 4
107. Bbluucnute 5V5V5?- VS. B oTBeT 3anuwmnTe 3HaYeHUE BbipaXXeHUA
(a:0,001), roe a — pe3ynbTaT BbIYUCIIEHUS.

® 5000

108. Bbluucnute (4-+3) V19183

e 13

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

109. Bbluucnure

e 1

110. CreneHHoOWM (pyHKUMeN HasbiBaeTcA PYHKUMNA Buaa:

. y = xP
o Y=PX
L oy=p

y:1;

@)

111. Ipaduk, kOKon PyHKUUM, M306paKeH Ha KapPTUHKe:
¥

[
3
V

o Y=X
o ¥Y=XTI
i I

o Y=XT
e
y=x*
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112. yKa)l(MTﬁ LARMIAN NIAMAVTUIrA LA FATANARA I“)I\Rha)l(e“ rpa¢MK HequHoﬁ

pyHKUMMN
2

113. Bce monycTumble 3Ha4YeHUS NepeMeHHON X Ha3bIBaKTCH. ..

@)

@)

@)

obnacTblo 3HaUYeHUM PyHKUNK

obnactblo onpeageneHns GyHKLUN
OOHOTOHHOCTbI PYHKLMMK

OrpaHMUYEHHOCTbIO DYHKLUNN

114. Bce ponycTuMble 3Ha4YeHUsi NepeMeHHOW Y Ha3bIBaloTCH...

obnacTblo 3HaUYEeHUM PyHKUNK
obnacTblo onpeaenenns GyHKLMN
MOHOTOHHOCTbIO (PYyHKLMMK

OrpaHNYEHHOCTbI DYHKLMMK

115. OnpeaeneHune NpoMeXyTKOB BO3pacTaHUA UK yobiBaHUA PyHKUUK

Ha3blBaeTCA...
O6nacTblo 3HaYEHUN PYHKLNMK

ObnacTblo onpeaeneHns yHKUNU

MOHOTOHHOCTbIO DYHKLNN

OrpaHu4yeHHOCTbO YHKLMN

116. ®yHKuMa HasbiBaeTcHA Bo3pacTalollein Ha HEKOTOPOM NPOMEXYTKe eCru:

O

@)

6onblIeMy 3HAYEHMIO MEPEMEHHOM X COOTBETCTBYET Hosbllee 3Ha4YeHne NepeMeHHoNn y
60/blUEeMY 3HAYEHMIO MEPEMEHHOM X COOTBETCTBYET MeHblUee 3Ha4YeHne MepeMeHHOoNn y

pPaBHOMY 3HAUEHUIO MEPEMEHHOI X COOTBETCTBYET PaBHOE 3HAUEHUE NepeMEHHON Y

117. ®PyHKuma HasbiBaeTcs yObiBaloLen Ha HEKOTOPOM NMPOMEXYTKE eCru:

@)

6onblIeMy 3HAYEHMIO MEPEMEHHON X COOTBETCTBYET Hosbllee 3Ha4YeHne NepeMeHHon y
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©)

6OJ'IbLLIeMy 3HAYEHUIO NepeMeHHON X COOTBETCTBYET MeHbLUEEe 3HaUYeEHNE MEePEMEHHON Y

paBHOMY 3HAYEHWIO NMEepPeMeHHOl X COOTBETCTBYET paBHOE 3HAaUYeHUe NepeMeHHom y

118. BcTaBbTe nponylieHHoe cnoBo: PyHKUUs l’:m‘-'t"*onpe.qeneHHaﬂ Ha

O

MHoXecTBe X, Ha3blBaeTcH ... HA MHoOXecTBe X, ecnu cyuiecTtByeT Takoe 4Yncno

C, uyto ans nboro x n3 MHoxectea X BbINONHAETCA HepaBeHCTBO f {I] > C .

OFpaHUYEHHOM CHU3Y
OrpaHNYEHHON CBEepXy
orpaHm4yeHHon cboky

OrFpaHNYEHHOM

119. BcrtaBbTe nponyueHHoe crnoBo: OyHKUUA J”:m‘)ronpeneneﬂﬂaﬂ Ha

MHoXecTBe X, Ha3bIiBaeTcs ... Ha MHoXxecTBe X, ecnu cyuiecTtByeT Takoe 4Yncno
C, uyto ansa nboro x U3 MHoxecTtBa X BbINOJNHAETCA HepaBeHCTBO

fl@) <€

OFpaHNYEHHOWM CHU3Y

OrpaHN4YeHHON CBepxy
orpaHu4yeHHon cboky

OrFpaHNYEHHOM

120. Bbi6epuTe BCce BO3MOXHbIe BUAbI CTEMEeHHbIX (PYHKLUA B 3aBUCUMOCTHU OT

(@]

O

(@]

(@]

nokKasaTtens cteneHu

16.667%]|[loka3atenb CTeneHn — YeTHOEe HaTypasibHOE YMC/O
-16.667%|[TokazaTenb CTENEHU — MOOXKUTENbHOE KOMMJIEKCHOE YMCIIO

-16.667%|[1okazaTesib CTEMNEHN — MOSIOXUTENIbHOE UPPaLMOHaNbHOE YMNCNO

16.667%|[lokazaTesnib CTeENEHN — OTpULATENIbHOE YETHOE Lesioe Yncro
-16.667%|[1okazaTesib CTerneHn — oTpuLaTelbHOE KOMMNEKCHOE YNCNO

16.667%|[loka3aTesib CTENEHN — HEYETHOE HaTypasibHOEe YMNCNOo
16.667%|[1oKa3aTenib CTeneHn — oTpuuaTenbHoe aApobHoe Ymncno

16.667%|[lokasaTenb CTeNeHN — oTpULaTENIbHOE HEYETHOE Liesioe YMcio

-16.667%|[1lokasaTesnib CTeneHn — oTpuuUaTenbHOEe UppaLmoHasibHOe YMUCI0

16.667%|[loKa3aTesib CTENEHN — NOJSIOXUTENbHOE ApobHoEe Yncno

121. BbibepuTte 13 nepeyncrieHHbIX (PyHKUMI yObiBalowme Ha NPOMeXyTKe

@)

y:ﬂ'}?_zjy:w_g y:m_.i

1) ; 3)

(0 + o)

[50%]1
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(@]

©)

©)

122. MoctaBbTe B cooTBeTCTBME (PYHKLMUM ee rpacdpuk

[50%2
50%3
[50%4
[50%)5
50%]|6

1

A) -

y=x"

B) -

-L:I-

e

vl |
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12:2 MAATrabL A b AAATDATATDUA rh\n_unqu ee rpa¢v"(

o
¥4 [
7 1_£
5 £ —— 0 1 x
T .
0 1 X .
Y
. B I
& 1 J 0 1
a fl x
- V=X V= "l.:” =
w1 g B) n Y7
A
b
B
[

124. NoctaBbTe B cOOTBETCTBUE (PYHKUUM ee rpacdhmK

¥ IIII.II ip_.'n |
S
7] _JT__I\M_“
' 1 0 'I ‘—1:
| N
8 10 B .
0 1 | 0 1 x
\'“\‘
S
e e —x  y=x"
ay=x " x=1 g ¥V=—X,-
A
b
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4.3.2. Tloka3zarejbHast PyHKIHUA

dox _ -
1. Pewwute ypaBHeHne 3 = 27

o 4
o -1
o 0
1 3E 3=
_,- — '5,"5
2. Pewmre ypaBHeHMe(Fw.'i)

1
3

(@]
L] =

O b2

3. YKaxute npomexyToK, cogepXxalimin KOpeHb YpaBHEeHUs
o [(mw—1]
o, (=08:2]
o, (2;3,5)
[4;10)

X

X 1\2
(5) =)
4. PewwunTe ypaBHeHUe
o -2
o 2
1
2

e 0

42x ; 45 — 4—3x

10
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22x T 32
5. YKaxuTe NPpoMexyToK, cofepX alimil KopeHb ypaBHEHUSA

[—3,5;0)
[0;2)
13,5;4,5]

(5;8)

\/gxz +X _ 5

6. YKaxuTe npoMexyTok, coaepXxalimi Bce KOPHU ypaBHEHUS
(-11)
(—e0;—2)
[—2;2]
[3;5]
7X2—6x -1
7. PewuTe ypaBHEeHue

® (0;6

o 6
o -6

1 )2x+1 169

8. PewuTe ypaBHeHue (13
o -13
o 13
e -1,5
o 1,5

1“){ . —4 _ ﬁx
9. PewuTe ypaBHeHUe 5 5 =5

1

2

1
2
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O, 2X2+0,6 — 0, 040,8

10. Haingute cymmy KOpHel ypaBHEHUs

0,22
0,25

0,2%-0,2% =
11. PewwuTte ypaBHeHue

12. Hawngurte cpegHee apudMeTUYECKOe KOPHEN YypaBHEHUS
9x2+4x+2 — 32x
2

-2
1,5

o O O

-1,5

13.KakoMy npomesxyTKy NpUHaANexuT CyMma BCEX PasfnyHbIX KOPHEN ypaBHEHUS
2_
19X 1049 -1 -

(—oo; —10]
(—10;0)

@)

[1;10)

[10; +0)
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4% = 53

14. PewwuTte ypaBHeHUue

o -2

O

HeT kopHeli

f(x) = 2,75%+

15. Mpwu Kaknx 3HaYeHMAX X 3Ha4YeHUe (PyHKLUU e

E
6onblue u He MeHblue 1217
o -1
o 2
o 0,5

e -0,5

16. MokasaTenbHoW siBNsieTCA (PYHKUUA
y = 5,6*
y=2x*+3x—4

— 3,4
o Y =X

17. YxaxuTe cpyHKUMIO, KOTOpPas ABNSAETCSH BO3pacTaloLlen

y = 516—21:

y = 0}6_2":

= (5)

18. PacnonoxuTe B nopsake Bo3pacTaHUs yucna
= '\\.-'6

123 1 ‘ ‘ =\ —V6
R (9) i9) (3) P ((HB} ) (B oTBeT 3anuwmnTe HoMepa 6e3

npo6enos., 6e3 3anATbIX U APYIrMX AONONHUTENbHbLIX CUMBOJIOB)

X

@)

=27

® 4132
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19 MAafATrabL va b AAATDATATDUUA dhvuriiiais ana rnadhuar

P

Dy=25;: 2y=254+1; 3)y=04**"; 4y=04H

A)

]
E
!
:
{F ——
i
!

1
B
2
-
3
A
4
B
20. Ykaxute MHOXecTBO (0651acTb) 3HaYeHUN PyHKLMN y = 3% _ 3
o (=%;3)
(—3;+ )
[—3; +)
[3;+0)
@]

21. YkaxuTe abcumccy TOUKM nepecedyeHusi rpahukoB (PyHKLUIA

2x—6
_ 3x+1 _ (2
y=15 My = (3) .
e 1
o 5
o -5
o -1
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= a* —-2) = 16.
MNaua cbyHKuMﬂf (.?C) a. U3BecTHO, uTO f(=2) . Hampure

22,
£(0,5)

e 0.5
e 0,5

23. Kakoe CBOWCTBO CTeneHU He CyLLecTByeT

ax
o aY
. (aX)¥ = a*+¥
(ab)* = a*b*
O
a®=1

= a*
24. O6nacTb onpeaeneHus pyHKUUK y
e X-nwboe

o X-niob6oe, X #U
o X>0

O 3arpyaHsitoCb OTBETUTb

25. Kakune n3 cneayrowmnx yTBep)Kp,eHVIﬁ ABNAIOTCA NOKa3aTeJsibHbIMU

2y —7*=8
o y=6xt+2
. y=2x+5

y=x5—7

26. YkaxuTte NMPOMEXYTOK, KOTOPOMY NPUHAANEXUT KOPeHb YypaBHeHUsA

4+ 0 4x-2
(%) T Z 125,

(—4;—-2]
(—2;0]
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(2;4]

(0;2]

27. Kakue u3 nepevymcrieHHbIX NoKasaTemnbHbIX (DYHKLUUI ABAAIOTCA
yb6biBaroWmMmMn?

y=(2)

)
o y=mt

X
.y =492

28. YcTaHoBUTe cooTBeTCTBME MeXxay BuaamMum nokKkasartesibHbIX ypaBHeHMVI

1} 44,1‘—1 +3 .44){‘-3 _ 44.1:—2 = 60
2) 25% =53-%
3} 52X —4-5%3 =
4) 3X=5 — 7X-5
1
YpaBHeHuWe, pelaemMoe C NOMOLLbIO BbIHECEHUS O6LEero MHOXUTENS 3@ CKOBKY
2
YpaBHeHue, pelaemMoe C NOMOLLbIO CBONCTB CTEMNeHU
3
YpaBHeHue, NpMBOAMMOE K KBagpaTHOMY
4

OAHopoAHOE MoKasaTeslbHOe ypaBHEHME

(25)
29. CDyHKLWIH}r 107 gBnsaeTtca

® BoO3pacTaloen
o ybbiBatowen
O nepuoanYeckomn

O YeTHOM

9\ ¥
v = (5)
30. dyHKuus 10/ asnsetcs

o Bo3spacTtatowen

® Y6bIBaloLLlen

o Mepunognyeckon
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o HeueTHOM

31. BbibepeTe hyHKLMUIO, KOTOpPas ABAAKOTCA NoKa3aTeNbHOM

o y=x*
) y=(x+5)3
N
o Y =2x

y = 3%+

32. BblGepuTe BepHOe yTBepXaeHue

31,43 > 31,4

31.4—3 < 31.4—

31.4—3 — 31.4—

@)

33. BbliGepuTe BepHOe yTBEpPXAeHue

0’3162 > 0’317{]
0 3162 <0 317{]

0,3162 — 0131?{]

@)

34. Bbl6epuTe 4nCno, KOTOpoe MeHbLue 1

174

3
1774
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5 2,5

)
o

35. Bbl6epuTe uncno, kotopoe GonbLue 1

3
1774

©)

(0,9
5 -0,8

)

36. BblGepuTe uncno, kotopoe GonbLue 1

3
1774

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

37. Bbl6epuTe uncno, kotopoe GonbLue 1

3
1774

(0,9)V7

@)

38. Cpeau npenonoxeHHbIX PYHKUMIA BbiGepeTe BO3pacTaloLLyo

r=(7)
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y=(03)*
y=21*
39. Cpeau npeanoxeHHbIX (pyHKUMIA BbiGepeTe BO3pacTaloLLyto

y=(V3)'

v=(%)
y =(03)*

40. Cpeau npeanoxeHHbIX (PYHKUMIA BbiGepeTe y6bIBaIOLLYHO

y=1(002)"*

@)

)
- (&

41. Cpeau npeanoXeHHbIX (PYHKLMIA BbiGepeTe y6biBaloLWyo

y=1(02)"*

@)

4 \X
y=(7%)
O
— =X
[ ] y - 2
42. Hangute o6nactb onpeaeneHua pyHkumm f(x) = 3xX+4_39
o (03)
o (03U (B+x)
(—o0;-2)

(—o0;—2) U (—2;+0)
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1
43. Hangute obnacTb onpeaeneHns YHKUUN Y = \1— (111)2 '
[3,5;+0)

[14;+00)
(14;400)
(—o0;14]

44. YKaxuTe NPOMeXyTOK, KOTOPOMY NMPUHAANEXUT KOPeHb YpaBHeHUs
1

3 2.37 =1
[-4,-2]

(=2-1)

[-10]

£2)

45. HanauTe npousBeaeHUe KOPHen ypaBHEHUSA 31 =243

* -6

o -4

o 4

o 6

46. PewwuTe ypaBHEeHue 2* -(g)x :3

e -2

47. CKOMbLKO KOpHeW nMeeT ypaBHeHune 277! = Jort

® /Ba
O O0AMH
o Tpu

O YeTblpe

48. PelunTe HepaBeHCTBO (/3)" < 217

(—o0;—6]
(—o0;-12]
[-6;+0)
(-0;-1,9]

49. PewwuTe HepaBeHcTBO 81> 9" "
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(~00:0,75)

@)
5 (0,75;+x)
5 (—0;—0,25)
o (-0,25+00)
1 3x+4 1 3x+5
50. PewwuTe HepaBeHCTBO (E) +(§) > 6
2

— ;_1i
. (o0 3)

(0:13)
o 3

(—oo;—lgl
o 3

1

[3 o)

@)

51. Haitaute o6nacTb onpeaeneHus dyHkumn f(x) = /2> —16
(L+0)

(—o0-1]

(=o0i=1)

[1+20)

@)

@)

52. Hamagute obnactb onpepeneHns PYHKUUN Y = \/(;)3”7 -1

. [;;+oo)
ey
i (=o0; ;]
i (—=o0; ;)

53.  Ykaxute MPOMEXYTOK, KOTOPOMY NPUHaAJIeXXUT KOpeHb YpaBHeHUs
4x—2 — (E)l—x
2
(—4;-2)
L2)

@)

@)
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[2;4]
(4;6)

o

54. Hamgute cyMMy KopHel ypaBHeHusa 49-77 -50-7* +1=0

e -2

55. PewwuTte ypaBHeHMue (;)X-BX: /1275

e 1,5
o 2
o 3
o 1

56. CKonbKo KOpHel uMeeT ypaBHeHue 2% =./2../32

o Oo4AuH

® .Ba
O HW oAHOIro

o Tpu

57. PewnTe HepaBeHCTBO (;)“X -1<0

2
(_OO’ g)

@)

2
(_Oo’ g]

o 5

58. PewwuTe HepaBeHCTBO 49.7* <7¥*
(=L+00)

(—013)

(=0,5;+0)

(=0;0,5)

59. PewwuTe HepaBeHCTBO 03" -0,3* >0,7

1
(—o0; g]
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©)

60. Hawmgute obnacTb onpegeneHus pyHkumn f(x)= 2ﬁ
(=00,2) U (2;40)

(-0,2)

(2;+0)

(0;2)

61. Haingute o6nacTb onpeaeneHns pyHKUMM y =5 _1

g
. [;;+oo)
)

(—oo;é)

62 YkaxuTe MPOMEXYTOK, KOTOPOMY NpUHaAaNeXxuT KopeHb ypaBHEeHUA
4X+1 _ 22X — 24

(2,4)
[1,2]
(01)
[4,6)

63. HanguTe cymMy KOpHeit ypaBHeHust 6% 2% =1

64. PewwuTte ypaBHeHue 5.2 =01"°

e 3
Y x Lyt _
65. CkonbKko KOpHei uMeeT ypaBHeHue 3 -(g) =243

® OAuH
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o Tpu
o pABa

O HWM oAHOIro

66. PewwuTe HepaBeHCTBO 4* z;
1o (—00;—0,5]

5 [0,5;+00)

o [0,5+x)

@) (—(X),O'S]

67. PewwnTte HepaBeHCTBO (f'l)ex3 <1

(=o0;2]
[0,5;+00)
(—o0;-4]
[4;+00)

68. PelunTe HepaBeHCTBO 2* +2** <20
(—0,2]

(—o0;2)

[2;+00)

(—o0;-2]

@)

@)

69. HaitauTe o6nacTb onpeaenenus dyHkummn f(x) =1-7* -49*
[-2,0]

[0:2]

(=00;2] W [03+00)

[-2:2]

@)

@)

1
70. Hanpute obnactb onpeaeneHns pyHKUMN Y = \/ﬁ
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(—o0;0]

(@]

71. YkaxuTe NpoMeXyTOK, KOTOPOMY NPUHAANEXUT KOPEHb ypaBHEeHUs

32 437 1 3* =39
[-2;0]

[2:4]

(49]

(0;2)

2

. . 5.\.'_72.\,'71 — 25
72. Haihngute cymMy KOpHel ypaBHEHUs

e 2

73. PewwuTte ypaBHeHMue 0,373 =031

2
3

¢}
H N w|e

74. Ckonbko KopHei umeet ypasHeHue (0,1° 108

O [ABa

® OAuH

O HW oaHOro

o Tpu

75. PewuTe HepaBeHCTBO 0,4 >016
[1,5;+0)

[-0,5;+0)

(=0:1,9]

(=0;-0,9]

@)
@)

o
76. PewwuTe HepaBeHCTBO 37" > 277
(1,5;+00)

(—o0i1,5)

(—0;=3,5)

O

@)

ey _ 1
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(3,5;4x)

77. PewwuTte HepaBeHCTBO 3" -3*° <2
® (_0011)
5 [1;-+0)
o (=ol]
o (L+x)

78. W3 npuBeAeHHbIX HWXKe PYHKLMIA YKaX1UTe NnoKasaTenbHble

.
- 4

o y=\/7_x
1

y=3

- x
o BowY=¢

79. W3 npuBeAeHHbIX HUXEe YTBEePXKAEHUI BePHbIMU AABNSAIOTCA:

o [50%byHkumns y =a* npuHumaeT B HekoTOpOIt Touke 3HauyeHue 0;
o d)YHKLI,VIﬂ y=a" aBNaeTcs HeYeTHOW’;
® [50%dyHKkuns y =a” nepecekaeT ocb Oy B Touke (0; 1);

® CbYHKLl,VIﬂ y =a* MPUHUNMAET TOJIbKO MOJIOXKUTEJIbHbIE 3HAYEHWA.

80. Mpwu Kaknx 3HaYeHUAX X BbipaXxeHun 4° Gonble 1?

e x>0
o x<0
o x>1

o x<l1

81l. KopeHb ypaBHeHus V273" =36 paBeH

° 4

x+1 9
82. BblpaxeHue 2a, rge a - KOpeHb ypaBHEHUs (—j =(—j , paBHO

16 7
o 9
o 11
e -11
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o -9

83. HaubGonblee Lenoe 3Ha4YeHUe X, yAOBNeTBOpAIOLEee HePaBeHCTBY
2x

107 <01, paBHO

o -3
e -4
o 0

o He cywecTtByert

84. HaumeHbluee Lenoe 3HaYeHUe X, yAOBneTBopsioLee HepaBeHCTBY
27 <2 , paBHO

e O

o -1

1

O

O

He cywecTtByeT

X

85. HaumeHbLee Lenoe 3HaYeHMe X, yAOBNETBOPAIOLLEe HEPaBEHCTBY 4 2 <8,
paBHO

o -4
o -3
e -2

O

He cywecTtByeT

86. 7 k3 npunBegeHHbIX HUXe (*)yHKLWIﬁ YKaXXuTte noKa3aTtesibHble!:

3
. 4
° y:\/15’“
y—i
- x
ex
y=-—
. 3

87. W3 npuBeaeHHbIX HWXe YTBEePXKAEeHUN BePHbIMU ABNSAIOTCA:
o dDyHKLI,I/IFI y=a" He NpuHUMaeT 3HayeHue 0;

o (DYHKLI,I/IFI y=a" aBNAeTCcs YeTHOM;

° cbyHKu,Mﬂ y=a" nepecekaeT ocb Oy B Touke (0; 1);

o [50%byHkuns y =a” NpUHMMaET ToNbKo HeoTpuLaTebHbIe 3HaUEHUS.
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88. Tpwu Kaknux 3HaYEeHUSIX X BbipaXeHnn 5° meHbLe 1?
o x>0
® x<0

o x>1

o x<l1

89. KopeHb ypaBHeHus V573" =225 paBeH

o 4

90. TnMpowusseneHue kopHen ypaBHeHUs 36" —4-6"—-12=0 paBHO

e 1

1 29x?-8x 4 8x2—29x
91. Cymma KopHel ypaBHeHUs [Ij =(2—1] paBHa

o -37
o 37
o 1

o -1

92. Cymma KopHei ypaBHeHus 4" —10-2° +16 =0 paBHa

93. BblpaxeHue 0,3+a, roe a - KOpeHb ypaBHeHUs 347 = Si, paBHO

2
o 0,7

o 1

o 2,7

o 7

94. HaubGonbliee Uuenoe 3HaYeHue X, yAOBMEeTBOPAIOLIEe HEPaBEHCTBY
2372 < 2% paBHO

o 2

3

0

He cywecTtByeT

O

(@]

(@]

95. KonuuecTBO HaTypanbHbIX pelleHuii HepaBeHcTBa (0,2)%" 2 > 0,04 paBHO

o O e
w N =
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o HeTt oTBeTa

96. YcrtaHoBMUTe coOTBeTCTBUE MeXAay rpadmkom pyHKUUM, NONYYEHHOWN B

pesynbTaTe npeobpasoBaHus rpacdmka dpyHkummn ¥ — 2%

3. 4.

Aly=2%-1B)y=2"1-1
By =2 TIy=2%+2

cdopmynon:
1

97. YcTaHOBMTe COOTBETCTBME MeXAy NoKa3aTesflbHbIM ypaBHEeHUEM U

1) 53 1=07

2) 4—-9:-2%+8=124

3) 5x+1 — 5x—1 = 24

-I-) 22X+1 — 32x+1 — 32X — 7 22}(
5) 2X=x+2

MeToAOM ero peLwieHus.

N e€ aHanuUTU4YecKoun

123



98.

pe3ynbTaTe npeobpasoBaHus rpadpmka yHKUUN y

aHanuTunyeckon cpopmynom:

1. AY

-N(K-;

T

N
w
o

s

123 45

MpUBEICHNE K 00IIeMYy OCHOBaHUIO

BBEJICHUSI HOBOM MTEPEMEHHOM

BBIHECEHUE OOILIEr0 MHOKUATEISA 32 CKOOKH

IPyNIIMPOBKA

(YHKIMOHAIBHO -TpaduyecKuii

YcTtaHOBUTE COOTBETCTBUE MexXAay rpacdhmkom q)yHKuww, nony4YeHHOU B
|

=0,5%
n ee

AY
:5
4
'

-------- H}:’T’b..———
:1 x
1 -
4 L

-6-4-3~2ﬂ1 12345
2
2
o
5

4. AY
5
4
3
2
__/ X

a »>

5 4-3-21731 12345
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99. YcTaHOBUTE COOTBETATPMA Riaw M AAVAsaATARL LULIA WnabUaULay] Y
1) (0,5)% 4%+l = g4-1
2) 3*2-3*=72
3) 5% —4.5%5 =
-I-) 25x+6 _ 75x+2 _ 25x+3 _ 75x+1 =

5) 3¥=yx+1
MeTOoA4OM ero pelueHus

1
IIPUBEACHUE K 0011IEMY OCHOBAHHUIO

2
BBIHECEHHE O0IIEro MHOKHUTEIISA 32 CKOOKH

3
BBEJCHUSI HOBOM NIEPEMEHHOM

4
TPYIIHUPOBKA

5

(GyHKIIMOHATBHO -TpadudecKuit

100. HamguTte abcumccy Touku nepeceyeHns rpadmkos pyHKUUIA

y=2*ny=8.
e 3

101. HainguTte abcumnccy TOUKM nepeceyeHus rpadmkoB pyHKUUN

y=(;Ymy=—.
o 2

I‘x—y = 4,;

102. PewwuTte cucteMy ypaBHEeHUM 5% =25,

® (3;-1)
o (3;1)
o (-1;3)
o (1;3)

3% =09;
25 =4,

103. PewwuTte cuctemMy ypaBHeHUM

® (2;0)
o (-2;0)
o (0;2)
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o (0;-2)

[x +y=-2
5

104. PewwmuTe cucteMy ypaBHEHUM 6*TY = 36

e (-3;1)

o (3;1)

o (1;3)

o (-1;3)

105. KonuuyecTBO HaTypanbHbIX peLieHui

(0,2)>¥ 7343 > 0,04

HepaBeHCTBa paBHO

e 1
2
o 3

O

o Het oTBeTa

4*-10-2"4+16=0

106. Cymma KopHel ypaBHeHuUs paBHa
o 4

o -4

o 10

o -10

107. Ykaxwute ngMe)KyTOK, copepXXawmm KOpeHb ypaBHEHUA
(0,125) 3 =16

® (9,11)

o (9;10)

o (3;5]

o [0;3]

108. YkaxuTe npomMeXyToK, cCoaepXalinin KOpeHb YpaBHEeHUs
750 = 6 - 5172

(-1;2)
o [2;3]

(—0;0)

o O

(5;6]

109. YkaxuTe npomexyToK, coaepXaliuim Bce KOPHU YpaBHEHUS
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(—o0;—1)

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

O

(@]

110. YkaxuTe npomexyToOK, coaepXalui oTpuuaTenbHbIN KOPeHb YpaBHEeHUs
\/§x2_14 _ \/§5x

(=2.5;1)

(—o0; =7]

(=7;-3]

(=3;=2.6)

111. YkaxuTe npomMeXyToOK, CoaepXaliuil KOpeHb YpaBHEeHUs -

(—0;—1]
(—0.8;2]
(2;3.5)
[4;10)

1

4
. 2X T 29
112. YkakuTe NPOMEXyTOK, COAePKaLUMil KOPeHb ypaBHeHust 2 32

o [-3.5;0)
o [0;2)

® [3.5:4.5]
o (5;8)

2
113. YkaxuTe npomexyTok, coaepkalnit BCe KOPHN ypaBHEHUs V§ F=5
(-1;1)
(—0; —2)
[—2;2]

[3;5]

O
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114 \pawiera "AMEXYTOK, CofiepXalumin oTpuLaTenbHbIi KOPeHb YpaBHEHMUS

x2—
JEE R Ele
. (=;—6)
o [=4-2]
° (_21 0)
[—6;—4]
@]
f(x) — 37x+2 _ i
115. YkaxuTe npomexyToK, coaepXalum Hynm yHKLUm 81
o (-7;-3]
e [-2;0]
o (0;5)
o [6;10]

x244x+2  alx
116. MNycTb *0 — HaMMeHbLUNII KOPEHb YPaBHEHUS 81 =97,

Hangute 3Xo 12

o -4
117. Kakomy npomexyTKy NpuUHaanexuT npousseneHne BCex pasfmyHbIX

4x2 . 42 — 16;+1

KOpPHEeW ypaBHeHUs

o (=o0;—1)
o 12;4)

(10;18)
. [0;7]

118. Hangurte cymmy abcumcc obLmx Touek rpacpmkoB (PYHKLNM
3

1 5

fx)=08""2 gx=_(3)"*

3

e 1.5

e 1,5

119. YkaxuTe npomexyToK, cooepXaluim Hynm yHKLUm

y = 516x+10 — 25
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o (-5;-1.7)

e (-1;0.7)
o (0.3;2)
o [3;9]

120. MNyctb *0 — HaMGonbLWKiN KOPeHb ypaBHEHUS )

HaiguTe 2x9 — 5

e 7

121. KaKomy NMPOMEXYTKY NPUHAANEeXUT npondBeaeHne Bcex pa3syinviyHbIX
. 3* .32 =97

KOpPpHeu ypaBHeHuUsA

(-3;-1.5]

(-2;-1]

O

O

[0;1.1]
o (4;6]

122. HaipuTte npousBeneHue abcumce obLMX Touek rpacpukoB PyHKLMIA
5

4

f(x) = 0.9+, g(x) = (%)

e -0.25
e -0,25

123. YkaxuTe npomexyToK, coaepXalmnim Hynm yHKLMm
f(x)=1.718x _2 g9

o (-3;-1)

e [-1;0)

o [0;5]

o (9;10]

124. MycTtb X0 _ wanbonuiumii KopeHb ypaBHeHus 12 1577 = 112, Hangure
Ix +1
30
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125. Kakomy npomexy =~ mnuuannawyt nponssefeHne Bcex pasnuyHbIX
5—1.'2—2.1'—]2 — 25.!:

KOpHen ypaBHeHUA

(—wo; —13]

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

O

(@]

126. HaiiguTe npousBepeHue abcumce o6LWMX ToUYeK rpadmukoB pyHKLUM
T

f) =14 g =(5)°

14

4
° 3
4

3

o 0
2
o V3

127. YkaxuTe npomMexyTOK, cogepXalimnil NoNoX1TeNbHbIN KOPeHb ypaBHEeHUs

23 e
Ol
o [-1;2]
® (2.5;3.5)
o [4;6)
o [6;8]
2 11x
,—3. lx +10 _3172

128. HanguTte npousseneHUe KOpHEN ypaBHEHUSA

e 10

81:-3%=12

9

129. PewwuTte ypaBHeHue

e -6
X Cax+1l —
130. PewwuTte ypaBHeHue ¥ +2-3 7=0

e 0
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2% +23 =9

L
131. PewwuTe cuCTeMy ypaBHeHMit - 33
e (0;-2/3)
o (0;2/3)
o (-2/3;0)
o (2/3:0)

V2x1 =242

132. PewuTte ypaBHEHue

133. PewwuTte ypaBHeHue: 3* =243

134. PewwuTte ypaBHeHue: 7° =343

135. PewwuTte ypaBHeHue: 5" +5° =150

136. PewmnTe ypaBHeHue: 5° +5° =750

e 3
(2) ==
137. PewwuTte ypaBHeHue 16
o -4
16= 1
2

138. PewwuTte ypaBHeHue:

e -0,25

7VT) =—
139. PewwuTte ypaBHeHue: ( ) 343

e -2

(£ "=0,04

140. PewuTte ypaBHeHue:

e 10

3x—4.4-5x+2=
141. PewwTe ypaBHeHMe: 4 4 =64

e 1,125
131



e 1.125

1% 1
142. PewwuTte ypaBHeHwMe: (‘“E) ¥ Zanuwure CYMMYy ero KOpHeM.
e 0

«.?[2
()

|
143. PewwuTte ypaBHeHue: ' '
o O
o 1
o 1lwu-1

® KOpHEN HeT

144. PewwuTe ypaBHeHue: 25%=1

e 0
X_2AX=IX__
145. PewwuTte ypaBHeHue 6X—3=2*-1
e 0
gx+5y — 1
4
LY =625
146. PewwuTte cuctemy ypaBHEHUN:
o (2;3)
e (1;-3)
o (3;-1)
o (1;-2)
o (2;1)
17%16=177

147. Ckonbko KOpHeW uMeeT AaHHOE YpaBHEHMe:

e 1

148. PewuTe HepaBeHcTBO 2 = 2

° .131
o x=1

X -
149. Pewwute HepaseHcTo 0.5 = 2
o x=1
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150. Pewwte HepaseHcTBo ;3 =2
o x=1

o x=1

o x=—1

o x> —1

W -
1 x

O
—W
1 3

O
W -
1 o

O
—_— R
1 x

=2

153. PewwuTte HepaBeHCTBO 0,5

LA -
1 x

O
—_— R
1 3

O
O -
o -1 x
—W
1 x

O

LR -
1 %
O
—_— AR
| 3
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W e
5 -1 X
—W
1 i
O

.-:.:E.EW e
o 1 x
—_— SRR
-1 X
O
.-:.:E.EW -
5 -1 5
—_— SRR
1 X
O

—X
156. PewwuTe HepaBeHCTBO 2 = 2

Mﬂ& R
5 0 1
W{%—F
° -1
S v L
o 1
ARSI,
o 0 1
—x+3 .
157. PewwuTte HepaBeHCTBO 3 >3
GGy,
° 2
NI
o 3
e Ly
o 2 3
T T
2 3
@]
—x+3 .
158. PewwuTte HepaBeHCTBO 3 >3
o (=00 2)U(3: +o0)
o (3 +oo)
[ } [ D-Gl_’
o (& 3J
33 5 3

159. Pewute HepaBeHCTBO -

e} X "":: 2 nnu X _.-:" :.l
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3
3

le) 2*‘-':_.'( <
o Y2

e} X = 3

160. PewwmuTe HepaBeHCTBO' 0,5°>24

o [—2i+e0)
o [2i+ee)
o (—m;El
o (—o0—2]
X >4
161. PewwuTe HepaBeHCTBO -
o [—2i+w0)
° [EH—D‘C‘J
o) I:—m;El
o (—oo; —2]
162. PewwuTe HepaBeHCTBO G’SI =4
o [—2i+00)
o [2:+ee)
o (—m;zl
o (_W;_El
163. Pewwute HepaBeHCTBO =4
o [—2i+e0)
o [2;""':’“,]
° (_W;EI
o (—o0—2]

164. Pewwute HepaBeHCTBO 0,57 =2

o x =< —1
o x=0
o x=10

165. Pewwte HepaseHcTBo ;3" =2
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—1
=0
= ()

o

b b e

I 1A T

©)

166. PewwuTe HepaBeHcTBO 2 = |

o x=—1
o x=—1
o x=0
o x =1

1 ) o
167. Pewwute HepaBeHCTBO (3 3

o x=—1
o x=1
o x=1
o x=—1
y<l
168. PelwmuTe HepaBeHCTBO 3
o x= —1
o x=1
o x=1
o x=—1
3> 1
169. PewuTe HepaBeHCTBO 3
o x=-—1
o x=1
o x=1
o x> —1

(5) =
170. PewmTe HepaBeHCTBO ' - 3

o x=—1
o x=1
o y =1
o x=-—1
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X
171. PewuTe HepaBeHCTBO ’S =12

o x=-1

1

\%

o X

°
>
IA

-1
1

@)
X
IA

O O e
X X
A IV IV
I =
[ [

O
X
IA
[

173. Pewwute HepaBeHCTBO S =
-1
1
-1

\%

o X

\%

o X

IA

o X

e x<1

2°>2

174. Pewunte HepaBeHCTBO
o x>-1

e x2=>1

o x=<-1

o x=<1

x_ 1
R
175. Pewute HepaBeHCTBO 3

o X= 1

176. Pewute HepaBeHCTBO

-
o XS 1
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O
l)v <1

177. Pewwute HepaBeHCTBO 3 3
o X= -1
o X >1
o X=1
5 xz—1

el
178. Pelunte HepaBeHCTBO 3
o X=-1
o X =1
o X=1
- xz—1
179. PewwuTe HepaBeHCTBO 2 =
° 0 x
@) -1 X
. -1 x
5 0 p
180. Pewwte HepaseHcTBo ;3 = 2
@) -1 X
. -1 X
5 0 X

o 0 x

° -1 x
-1 x
(@)
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0 X

182. PewwuTe HepaBeHCTBO 2 = !

o -1 x
o -1 x
. 0 "
3% - 1
183. PewmTe HepaBeHCTBO | 3
LU -
o 1 x
S e
o) 1 A
L
° - 1 X
L -
o —1 X
(5) =3
184. PewwuTte HepaBeHCTBO 3 3
LU =
° 1 X
WL
o) 1 X
L
o -1 X
BLLEITINIITS T -
—1 x

@)

BLL T EITETIIT -
1 X
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186. PewwuTe HepaBeHCTBO -

.-’;".-’.-’H.-‘a’;"f.-’ﬁf.-’fﬂffﬂf‘ -
o 1 X
WL
o 1 A
WL
o "1 X
LU =
° -1 X
.n1-x
187. PewwuTte HepaBeHCTBO 8-2 > 4
® (-o;2)
o (0; +)
o [2;+w)
o (—09; 6)
l{ (l)3+x
188. PewwuTte HepaBeHCTBO 25 5
(—e0;-5]
@]
o [1,+e)
[—5; +e0)
@]
(—00; -1]

34+l 1 1< 4-3%

189. Pewute HepaBeHCTBO
e (-1;0)
o [-1;0)
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o (-1,;0]
o [-1;0]

190. PewwuTte HepaBeHcTBO: 2%* <8

® x<7/3
x>7/3
x=7/3
x<7/3

(@]

(@]

O

191. PewwuTte HepaBeHcTBO: 0,5° " >1
® x<1/2
o x>1/2
o x=1/2
o x<1/2

2-22X_7.10*+5-52% <0

192. PewwuTte HepaBeHCTBO
e (-1,0)
[-1;0)
[-1;0]
(-1;0]

O

O

O

— 3x—6
193. HamguTe o6nactb 3HaYeHUA PYHKLMUM y=

(—oo; +o0)

(0; +oo)

|-6; +oo)
(6; +oo)

@)

@)

5 5
194. PewwuTte HepaBeHCTBO W6 | Kﬁ’J
o 23]
o (Fooi2]
o [3;+oo)

o (F0—2]U[340)

33{2 < 3x+6
195. PewwuTte HepaBeHCTBO
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(—o0;—2) U (3;+00)

o (-2
o (3;+oo)
) (_ 2;3)

(1)2-5.{ { <0
196. HaiguTte HanGonbluee Uenoe pelweHne HepaBeHcTBa '3 -

e 0

(&) -1=0

197. HaiiguTe HauMeHbLUee Lienoe pelleHne HepaBeHcTBa 11

198. Kakas dyHKUMA ABNsAieTCA Bo3pacTalowen?
o y=0.2%

[ ] y=3X

o y=(5/6)

o y=2%

199. Kakas cbyHKUuMA saBnsieTcs yb6biBalowen?
o y=0.2~*

o y=3X

® y=(5/6)

o y=22*%

200. 3akoHuuTe npepnoxeHue: YpaBHeHUe, coaepKallee NepemMeHHyo B
nokasarerne cTeneHu, HasbiBaeTcs ypaBHeHueM.

® [oOKa3aTeJ/ibHbIM
® nokasaTesibHoe
2.'[ .y
i 32,
. \OF LAY =27,
201. PewwuTte cucteMy ypaBHeHUM B oTBeT 3anuwIMTe 3Ha4YeHUe

2*7Y
BbIpaXeHust

® 16

x—1
202. B KaKuxX KOOPAMHATHBIX YeTBEPTAX NEXUT rpadmk pyHkumm ¥ = 3
o IVnlIIl
o Ivwul
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o Inlil
o IIwnlIIl

3.!'
g—}, = 27.

X,y —
203. PewwuTe cucteMy ypaBHEeHUM 32%- 2 16. B oTBeT 3anuwimnTe
x=y
3HaYeHue BbipaXeHus 3
e 9
5% —=5Y =100,
-1 -1 _
204. PewwuTe cuctemMy ypaBHeHUM 5"+ 57" = 30. B orger 3anuwmTe

3HayeHme X TY¥

e 5

4.3.3. Jlorapudgmsl. Jlorapupmuueckasa pyHkums

1. Kakoe u3 cooTHOLIEHWI COOTBETCTBYET onpenAeneHuto norapucdpma?

o loggx=aea*=b

. logab:xgax:b

logo b —
2. Kak Ha3biBaeTcs paBeHCTBO: a®a? =ph ?

BO3BeAEHMNE B CTEMeHb Norapndma

O norapudm cTenexHu

® OCHOBHOE norapndmMmyeckoe ToXaAecTBo

3. Kakoe yTBepxaeHue crnpaBennuBo Ansl Yucen a u b, npucyTcTeByOWNX B
dopmynax ans BbluMcneHus norapucgpmos?

b>0; a>0mna¥* 1
a>0; b>0umnb# 1
b#1;a>0uma% 1

4. Kaknmu cBonicTBaMu o6nagaroT norapudpmbi?

norapudM CyMMbl, norapndm pasHoOCTH

® jforapudmM nponsseneHus, norapmdm 4actHoro, norapudm creneHu

O npowusBeaeHue norapndMoB, YacTHoe norapndmoB
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5. Kakow norapudcgm HasbIiBalOT HaTypanbHbIM?

® jorapudM No ocHoBaHuK e=2,71
O norapudM, B OCHOBaAHUWN KOTOPOro NIEXUT HaTypasibHOE YNCNOo

O JnorapudmM, KOTOpPbI paBeH HaTypasbHOMY YuCny

6. Bbluncnure: 28058

e -3

logy3 0,1+ 10g;30,9

7. Bbluucnure:

e 2

log, 37 — logg 222

8. Bbluucnure:
1
o 0,5

o -1
“log, 64
9. Bbluucnure: 2 52
e 3

10. MMpwm KakKnx 3HaYeHUAX X U Y BEPHO PaBeHCTBO: Ig(-xy) =1g (-x) +lgy ?

o x>0,y >0

o x>0,y <0

® x<0,y>0

log,»,5 ulog,;7

11. CpaBHuTe BbipaxeHus:

log;,5 > log;7

@)

log;»5 <logy,7

log1,5 =logy,7

12. Pacnonoxurte uncna B nopsake y6b|Ba|-m;|:
a=log; 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
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o 4,2

o 4,3
. 4
1
lo log, 12 —
14. Bbluucnure: 82(1084 logs 4)
e 0

_ zab
15. nMponorapudpmupyinTe no ocHoBaHuio 10 BbIpaXeHue: = xy

logyo A=2-(logqga+logyob) -log; o x-logyo y
lg A=2+(lga+lg b)—(lgx+Igy)
lg A=lg 2+ Iga+lgb-lgx-lgy

log, b =x © a*=b?
16. Kakoe noHATME COOTBETCTBYET COOTHOLUEHUIO =

O OCHOBHOE norapndmmyeckoe ToXaecTBo

o norapudmMmnyeckass GyHKUuMS

® onpeaeneHue norapundma

log, b™ =mlog,b ?
17. Kak HasbiBaeTCsl paBeHCTBO: 8a 8a
O BO3BeAeHWe norapudma B CTeneHb
® jorapudM CTeneHu
o dopMyna NOHUXEHUS CTEMEHU

18. Kakumu cBoicTBamu He o6nagaloT norapucpmei?
O norapudm npousseneHuns, norapm@m 4acTHOro

O Jnorapudm cTeneHu

® jforapudmM cyMmMmbl, orapudm pasHoOCTU

19. Kakoe o603HauyeHue MMeeT HaTypanbHbIN norapudpm?
o log.x=Inx
In,x = logx

log,.e =Inx

20. Kakue 3HauyeHusi MOXeT NPUHMMaTbL OCHOBaHue norapudma?

5 O<a<lwua>l
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o O<a=<lwna>l

e O<a<lwua>l

21. Bbluucnure: logg 25 16

o -2

: log; 2 — log; 486

22. Bbluucnure

e -5
o 0,5

_1
o) 5

3
lo —+1lo 0,72
23. Bbluucnure: 806 7 Bose

e 3

0,5 log1 256
24. Bbluucnure: 4

o 0,2
o 2

e -2

25. Bo ckonbkKo pa3 norapudgmbl Yncen no oCHoBaHUIO 2 6onbLue iorapudmMos
3TUX XXe Yucen no ocHoBaHuo 167

o 2

e 4
o 8

26. CpaBHUTe BbIpaXeHust: logo 80 u log;50

logo 80 = log,50

logy80 < log,50

logg 80 > log, 50

27. Hangute paBHble cpeaun AaHHbLIX BbIPaXXEeHUN:

log, 6+ log, 3; log,51 —log, 3; 2+log,4,5

log, 6+1og,3 v log,51 —log, 3

log, 51 —log, 3 n 2+log, 4,5
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log, 6 + log,3 n2+log, 4,5

28.  BbIuMCNUTE: log, 33-210g, 8 +log,5 5 +1og;6 6

o 0,1
o 10

e 1

logy 18 log; 9

29. Bbluucnure: 108362 log7z2

o 2

30. Hanaute uncno A no ero norapudgmy:
log, A =31log,2-2log,3 + log, 0,125

o 9
1
o Y
o 0,9
31. nNorapudpmom uncna b no ocHogaHmio a, rae 30, a+1

Ha3blBaeTCs NOKa3aTeslb CTENEHU, B KOTOPYIO Haflo BO3BECTU OCHOBaHMe a,
YTOObI NOMYYUTb YnUcno b.

® [O/I0OXUTENBbHOIo

32. Norapucdmom nonoxuTtenbHoOro ymucna b no ocHoBaHuio a, rae a>0, a1
Ha3blBaeTCcs NokKasaTtenb , B KOTOPYIO Haf0 BO3BECTU
OCHOBaHue a, 4ToObl NONYYUTb YUcno b.

® CTeneHun

® (CTeneHb

33. IlorapudcgpmoM nonoxutenbLHOro Yncna b no ocHoBaHuio a, rp.ea>0! a1

Ha3biBaeTCA NokKa3aTesib CTerneHn, B KOTOPYyO Ha4oO BO3BECTU

a, YToObI NONYYUTb YUCSIO b.
® OCHOBaHue

® OCHOBaHwuA

34. Jorapudm npousseaeHUs — aTo norapudmos.
® cCcyMMa
35. Norapudm yacTHoro — ato norapudgpmos.

® pasHoOCTb
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36. Norapudm, ocHoBaHue KoToporo pasHo 10 Ha3biBaeTcs

® /eCATUYHbIM

® [1eCATUYHbIN

37. TIorapudgm, ocHoBaHUEe KOTOPOro pam«o“—‘“za7 Ha3blBaeTcA

® HaTypa/ibHbIM

® HaTypasibHbIM

38. Hainngute 3HauyeHue BbipaxeHus log, 2+ log,; 4,5
o -2

e 2

log , 65

o 9

O

1+log, 6
39.YnpocTute BobipaxeHue 2 %

e 12
o 8
o 24
o 7

40. Bbiuncnure (2log,10-log, 25)-log, 36
o O

2log, 5
o 2

O

o 4

. 32—Iog3 18
41. HanauTe 3HauYeHMe BbipaXXeHUsA )

® 0.5

e 0,5

§ logs 5 2-1g4 | slog, 49
42 .HaiauTe 3HauYeHue Boipaxenust 36~ +10°79% + 4%

e 99

logs 2
43.BuiuncnuTe 3HaveHne Boipakenns 2109, 6 —log; 4 +5°%

o 4
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1
5'0979 —log 54
44 BblumcnuTe 3HaueHue Bbipaxenus 49 +16-5

e 10

45. Yemy paBHo!0Ua b +loga c?

5 log, (b +c)
. log.bc
b

log. —
o c

loga (b - c)
46. Haitaute o6nactb onpeaenexnsi doytkumm Y loga (x - 2).
o (0;)
o (2;+x)
o (-91)
o (-o0; + )
47. Pewwute ypa|.>,|-|e|-|14|e|0gz X=-2
o 4
o 2

1
.o =

4
o -4

48. PewwuTte ypa|.>,|-|e|-meIm{'-13 (x+2)=1

o 1

49. PewwuTe HepaBeHCTBO g x>1
P x> 10

o x<10

o x=1

o x>0

logz (x +3) < 1.

50. Kakoe U3 MHOXeCTB SIBNSiIeTCA pelleHneM HepaBeHCTBa
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(-o0;-1)

5 (- o0; + )
o (-1;+x)
o (13)
° (-3;-1)
51. HasoeuTe obnactb onpeaenenms dyHkummnY — logos (x + 5).
o (-6,+x)
° ('5; + OC')
o (-995)
(-0; - 5)

@)

52. Pewwurte ypa|3|-|e|-|14|e|m.:l6 X=2.

® 36

logs (x - 3) = 2.

53. PewwuTe ypaBHeHue

e 28
54. Kakoe U3 MHOXeCTB fIBNISIeTCSl pelleHMeM HepaBeHCTBa logz (x - 1) > 2.
o (5+x)
o (-=:5)
o (1;+,)
(-o0; 1)

55. Hanaute 3HauyeHue BbIpaxXeHUs log216 + log,2

o} 4
e 5
o 6
o 4,5

56. HaiauTe 3Ha4YeHMe BblpaXeHUs 1091236 + log124.
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7
57. HawnguTte 3HauyeHue Bblpa)KeHMﬂlog27 ~log; 16

27
. log; — ,ecnulog; a=0,5
58. Hanagute 3HayeHMe BbipaXeHUs . :

o 2,75

e 2
o 3

o Hogp,5 3
59. Hamnaute 3HauyeHue BbipaxeHUs 0.5 :

e 31

B =

60. Hamagute 3HaYeHUe BblpaXeHUs logo.39 — 2logo.310 .

9
log,, ——-1log,9
61. Haingute 3HauyeHUe BbipaXKeHUs 1274, 812 .

62. OnpegenuTb BepHOe PaBeHCTBO:
logz24 — log:8 =16
logs15 + logs3 = logs5
logs53 =2
log,16% =8
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63. OnpenenuTb BepHOe PaBEHCTBO:
3log,4 = log, (4'3)

o 3log,3=log,27
logs27 =4

o

log,2°=8

logs6 + log: 2
64. HanguTte 3HaYeHUe BblpaXeHuUs 3

o 12

=119 _2
ng—2I99 3Ig8

65. Hawnagute uucno x , ecnu

W] |

bW

66. HawnguTe uncno x , ecnu lg x=1g12 +1g915 - 1g18

o 1
o 0,1

bW

67. HaiguTe uncno x, ecnu 109s X =3logs 2 + 0,5loge 25 — 2logs 3
o 360
o 46
o -6
40

° a9
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1g8 + 1g18

68. Bbluncnutb 282 +1s3 .
e 2
o lgi12
o 3
o 10
1
log1255 — log 5 -+ log2s0,2
69. Bbluucnurb 2
4
o 3
_1
o 6
o -2
11
) 6
log.,6 —1.5
70. Bbluucnutb 9093
1
o 3
3
o
1,5
o 6

71. BbluucnuTb 210953 + log72 — logr14

o 2
o 7
5 2+ 2log;2
o 3

log20,04 + 2log,5

72. YnpocTuTb BblpaXeHue

73. YnpocTuTe BbipaxeHue 251+ logg3

e 225
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o 125
o 625
o 25

log,0,2 +og 15
74.  YnpoctuTe BbipaxeHue: 6°95%° T1°%

5
o b

75. KakoMy npomexyTKy NpUHaANeXuT KOpeHb ypaBHEHUsA
log,(2x—20) =log, 4

(- ; 3)
(-e0;12)
(11;14)
[0;2]

76. Hainagute obnactb onpeaeneHus pyHKUUN Ig(x +7)
o (-7;0)

[-7;+e)

(7; +oo)

@)

O

o (-7;+)

/7. Kakaa pyHKUMA ABNsAeTcA ybbiBalowen?
y =logsx

y=logux
(@) 3

o y=log; 3%
° y =logpgx

78. KakoMy npomexyTKy NpUHaANeXuUT KOpeHb ypaBHeHUs

log,(x—10) =log, 3.

o =8
o [(12;+2=]
o (11;13)
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o [15;18]

79.  Hawaute o6nactk onpeaenenns dynkumn 8%~
[ 4; +20)
(-4;+eo)

o (0;4)

o (4;+)

80. Kakas cpyHKUMA ABNsieTca Bo3pacTalowen?

y =logg s X
y=logix
O 2
o Y=logizx
y =logax
o 5

81. YkaxuTe npomexyToK, KOTOPOMY NPUHAANEXUT KOPEHb yPaBHEeHUS
log:(x —1)°=6

e (0;6)
o [-6;0)
o [18;26]
o (26; 30)

logs(1-x°)=logs(2x(x+1)).
82. Hamgute cyMMy KOpHei ypaBHEHUs ogs(1-x°)=logs(2x(x+1))

2
O—_
3
1
e —
3
1
O_
4
o 4

83. PewunTe HepaBeHCTBO logo2s (2 —0,5x) = -1.

o (-4, 0)
5 (-4; +or)
@) I{-CC,—-‘-']-}
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® (-4;4)

84. PewwuTe HepaBeHCTBO

o (=0 -2)
o (25 4e0)
. (;-2]
o [2;+x)

85. PewwuTe HepaBeHCTBO

o (e -4)

(-4; +0)
o (-;-4]
o [4; +)

log, (1-0.5x)<-1.

86. Tpaduk kakon pyHKUUM n3obpaxeH Ha pUCyHke?

fy

LT

L J

0| |

y = logs(x — 1)
y =logz(x + 1)

y =logz(1 —x)
y =logz(x — 2)

87. Kakas cpyHKuus siBnsieTca y6biBalowwen?

y=2"

@)

y=log1,15x
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y=logp, s X

o y=|og§x
2

88. YkaxuTe NpoMexyTOK, KOTOPOMY NPUHAANEKMUT KOPEHb YPaBHEHUS
logos(13+2x)=logo 3 (1-x).

o (0;1)

o (-2;0)

® (-6;-2)

o (1;3)

lg(5x-6)=2lgx.
89. Hamaute cymmy KopHel ypaBHeHuUs 1g(5x-6)=2lgx

90. PelwuTe HepaBEHCTBO logo s(1-0,5x) =-3.

(-2, 2)
o [-14; 2]
° (-14;2)
{-14; +u)

5 5 logs (5 —2x) < 1.
91. HampauTte yncno UenbIX peLleHNt HepaBeHCTBa

@)
A R W N

157



92 Frnadhav vravaia dawvars napy M3o6pa)KeH Ha pmcyHKe?

]
L 4

ol N | | v

_(1Y
o Y= 2
o y=log,x

o )’:Iogazx

y=Ilog, x

2

93. Kakas dyHKuMA aiBNsieTcA yobiBaloLwWwen?

. y=0,2"
o Yy=logiix

y=- logp, s X
o y=logg x

4

94. YkaxuTe NpoMexyToK, coaepXalimin KopeHb YypaBHEeHUsA
log, 13 —log,(x — 2) =log, 2
o [1;8]
o [-3;0)
e (0.5;8.5]
o (9;10.5]
95. YkaxuTe NnpomMexyTok, coaepxalluit oTpULaTenbHbIN KOPeHb YpaBHEHUA
lg(x* —x) =1g(10 + 2x)
o (-10;-5]
® (-3;-1]
o [-1.5;-1]
o (-1;0)
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5
-logzx +logex =3
96. Haiagute cymMMy KopHel ypaBHeHUs 2 B3 B9

e 3

97. Kakomy npoMeXxyTKy NpyMHaAneXxuT npousseaeHne KOpHel ypaBHeHUs
lg(x* —4x + 10) = [g(14x — x* — 30)

O

(-40;-20]
(-20;0)

(@]

[19;20]
(40;60)

(@]

98. YkaxuTe npomexyToK, cogepXalluii Bce KOPHU ypaBHEHUSA
log;(x* —1)=1

(—oo; —3)
o [-2:2]
(0;2]

|4; 10|

99. YkaXuTe NPOMeXyTOK, Coaepxaliuil Bce KOPHU ypaBHEHUS
lg(x* —x+14) =1g(2 — 9x)

o (—oo—2]

. [—2;—1]

o [=L0)
(—o0; —6]

zlogz x+logsx=4
100. HamguTe cyMmmy KOpHeln ypaBHEHUs

e 2

101. YkaxuTe npomMeXyToOK, cCoaepXaliuil KOpeHb YpaBHEeHUs

log,(5 — 6x) =log,5+10g, 6

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

O

O

(@]
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102 Vwvawira mnnanexyTOK, COAEpXKaLMl BCe KOPHU YpaBHEHUS
log;(x* —4)=1

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

103. YkaxuTe NnpoMexyToK, coepxalumnii oTpuuaTenbHbI KOPeHb YpaBHEHUS
loge(x? — x) = log(3 — 3x)

o l-zi-1

o [—9;-3]
o |-11;-10]
(—oo; —=T7)

Z _ N = _
104. Nyctb *0 - Han60nbLWKI KOPeHb ypaBHEHNS lg(2x" — 5x) = lg(15x - 42).

,_1

X0
Hanaure 7

® 6

o 8
o 17

105. YkaxuTe npomMexyToK, cogepXxalimini KOpeHb YpaBHEeHUS
log,o(4 — 3x) =log,93 +log,q 4

(—8;—6)
[—3;—2]
(1;0)
[5;9]

@)
@)

106. YkaxuTe npomexyToK, cogepXalimini Bce KOPHU ypaBHEHUSA
log,(x*—9) =1

| —4;4]
(—6; -3
10; 5]

(20;21]
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107 Haiamiara uamsAAmL 1111412 vAnauL, ypaBHeHMﬂ

In(x?* +2x) =In(12 — 2x)

108. Nyctb *0 — HauMeHbLWKNI KOPeHb YpaBHEHUS
1
1g(3x* +16) = Ig(x* — 12%). Hajaurez ® >
e 3
109. HanguTte npousBegeHue abcuncc Bcex ob6LMX ToUeK rpacpuKoB (PYHKLUI
f(x) =log,(x* + 3x), g(x) =1log,(8 + x)
o 8
o -8

110. YkaxuTe npomexyToK, coaepXalimini KOpeHb ypaBHEHUs
10g113(5 - Bx) = 10g1135 + 10g113 3

o (-10;-7)

e [-3;-1]
o [-1;1]
o (2;20)

111. YkaxuTe npomMeXyTOK, CoaepXaliuin Bce KOPHU YpaBHEHUS
logy,(x* +3x) = —1

o [(—6;3]

(—15;—10)

(4;8]

(10; +02)

112. YkaxuTe NpoMexyTOK, CoaepXaliui HaMMeHbLLINIA KOPeHb YpaBHEeHUs
logg(x?* — x) = logg(x + 8)

N
o |—2:4)
o [4:6]
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(10;18)

©)

2 _ 2
113. MNycTb *® — Han6onbLKit KOpeHb ypaBHeHVIHI'g{E'r +12) = 1g(x" — 10x).

1
Hamaure T T 270
e 3
114. YkaxuTe npoMexXyToK, CoOAepXaliui KOpeHb YpaBHEHUs
log,(3x) +log-2 =log-, 6

o (—omi=h)
S (—=1.5;0)
10;2.1]

(5;7]

115. YkaxuTe npoMexyTokK, coaepxalimii BCe KOPHU ypaBHeHMﬂlﬂgﬁ{xz 50 =1

® [-6;2)
(-10;-6]
[1;6]
[0;5)

O

O

O

116. HamguTe HaMMeHbLLMI KOpeHb ypaBHenus 1 (10X — x*) = In(12 — 4x + x*)

o 6
o -1
o -6

117. Hahngute npousBeneHue abcumncc Bcex oGLWMX ToUeK rpacpukoB PyHKLMIA
Fix) =lglx® —3x), gix) =1g3x+7)

e -7
o 8
o 0

118. YkaxuTe npomexyToK, cogepxawimini Hynu yHKLUK
fix)=log;((4—x)2) - log; 2x

(@]

[3;4]
(-2;1]

(@]

[2;3)
o [-4;-1)
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Q Haizrnuaura nnAusbanauua aRminiuans AR Y
D T o e S n Gor =32 2 TovX TOUeK rpachukoB pyHKUMIA

e 10
o 11
o 12
o 14

A0 —
120. PewwuTe ypaBHenune 10€; 549 = 2. Ecnn ypaBHeHune nmeeT Gonee oaHoro
KOPHSl, B OTBETE YKaXXUTe MEHbLUMIN U3 HUX.

e 12

121. HanguTte KOpeHb ypaBHEHUSI log,(5x —7) —log, 5 = log, 21.
o 224
e 224
1
log, x=1log,18-=1log ;16 +2log ;5
122. PelwuTe ypaBHeHue: 4
e 2275
1
log, x=2log,3+log,6—-=log, 9
123. PewuTe ypaBHEeHHe: 2

e 18

124. Hangute x: log, x =0

e 1

125. Hangure x: log; x =1

e 7

2 _
126. PewwuTe ypaBHeHMem‘g“-? x” =3logo71

o -1:1
o O
o 0,7

o 1
127. YkaxuTe NpomMexXyTOK, KOTOPOMY NPUHAANEXUT KOPEHb YpaBHEHUN:
4log;(x —5) = logs16
o [-3;3)
o [3;6)
* [6;8)
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o [8:12)

128. Pewmte ypasHenme 085 Xt1085 3108512

o 4
129. PewwuTe ypaBHeHue1°g7 xtlog, 6=log- 18
e 3

130. PewuTe HepaBeHcTBO 1022 X = |

A TR e
0 2 x

@)

ot | Pt
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o

133. PewwuTe HepaBeHcTBO 102> X = |

LRSI
0
([ ]
N
2
o
RN
1
2
o
I e
0
o

134. PewwuTe HepaBeHcTBO 102X = U

— Ll
o 0 1
o T
A
_Wmmamm?_,

LAy
.
O &
—_— Y
° 3
LA YA
o 2 3
B A T
2 3
o

136. Pewnte HepaBeHcTBo 1023Y = |

o (—eo1 2)U(3; +oo

° f3; +ca
o f—m; 2}
o (2:3)

137. Pewute HepaBeHCTBO logix =1

b =
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o X<2ymx>=3
1o 2 =X = 3
o A=l 2

e Y =3

138. Pewnte HepaBeHcTBo 10221 = |

0<x< =
o) 2
o Y =2

.k,-*;
o s

e} {] '“'-:_ X {._ 2

139. Pewute HepaBeHcTBo 10€ ¥ = —1

1
5 {}‘.'."\-\..-x-{'\-\.i
e x =2
]
. 72

o) {] ""ﬂ':_ X {._ 2

0<x< =
O P
o X:-':’z

.k,-*;
o) £

O0<x<=
[ ] £
e x =2
]
.1,-*;
o 2

o) {] ""-':_ X { 2

142. Pewute HepaBeHCTBO logzx < —1
o [(3i+00)
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o (0:3)

)
e

143. PewwuTe HepaBeHCTBO logzx =1
o (3;+400)
o (0:3)

()
(o)

144. Pewute HepaBeHcTBo 1023F < |
o (3;—0‘3‘:]
o (0:3)

(4
§e

145. Pewute HepaBeHcTBo 10231 = —1
o [3;—0‘3‘]
o (0:3)

(5
N

146. PewuTe HepaBEHCTBO loggsx = 1
AN A e
0 L =
@]
L
1 x
o 2
AR R IERT o
0 1 x
° 2
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L MMUNRNN e

o 2 e
147. PewuTe HepaBeHCTBO logg sx < —1
AR AR SR
0 I
@)
— GNSSN
1 x
© 2
AR o
0 1 x
© 2
N
° 2 ¥
148. PewmTe HepaBeHCTBO logy sx = —1
AN A e
0 Y =
[ ]
— G
1 X
© 2
AR R IERT o
0 1 x
© 2
NN
O 2’ 0
149. PewwwuTe HepaBeHCTBO logy sx < 1
AR A O e
0 Y 5
@)
— N
1 %
° 2
N /3 S L LS TS L S L L
0 1 x
© 2
— O
O 2’ o

150. PewwuTe HepaBeHcTBO 10£2% = U
o 0<x i 1
o) ” < X =l 1
o x=1
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o =1

151. PewmuTe HepaBeHcTBo 102X = 0
o D=x=<1

o D=x=1

o X i 1

o) x =1

152. Pewmte HepaseHcTao [020.5% = U

o {] < X E 1_
o D=x<1

o X1

o X == 1

153. PewuTe HepaBeHCTBO logy sx >0

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

o Xx=1

154. Pewnte HepaBeHcTBo 1025Y = |

S U"'%..l"—’xg

e Y =5
1

., 75

o 0<x<5

155. PewwuTe HepaBeHcTBO 1085 % < — 1

1

. Um,xag
o X=3
1
thg

o 0<x<5

156. PewwuTe HepaBeHcTBO 1085F < |
1

O<x <=
o 35
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o 5
o OD=—x<5
157. Hanpute obnactb onpeaeneHus gyHkumum: log,,(2x +4)

e x>-2

o xX>2
X=5

x<5

©)

O
158. Haimpute obnactb onpeaenenuns gpyHkumm: log, (3 —6x)

o x<1/2
o x>1/2
o x=21/2
o x<1/2

159. PewwuTte HepaBeHCTBO logo, x >loggz 0,2

(- =;0.2)
(0,2;+00)

O

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

2
160. PewwuTe HepaBeHCTBOlog6 x >loge x

(0;+e0)

@)

o (1400

(-e2;0)U(1;+e2)

(0;1)

161. YkaxuTe HaumeHbluee Lienoe pelweHne HepaBeHCTBa

logos (x* —1)2logg, 8

e -3
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162 YKaXXute Konu4yecTBO Ho™ /manL uLiv "'l‘lcen, KOTOpbIe ABNAKTCA
logy x=logyy -
X
peleHnssMN HepaBeHCTBa

e 1

163. YkaxuTe KONMYECTBO LieNbIX Yncen, BXOAAWMX B 06nacTb onpeaeneHus

byHKLUM y =logyg ( 1090,9(23‘ — xz)

e 0

164. Pewute HepaBeHcTao (2903 X >10g03 0,3

(- =;0.3)
o (0,3;+e2)

(0;1)

@)

(0;0,3)

2
165. Pewwure HepaBeHCTBologg x“ >logg x

(0;+°=)
o (L+o°)
(-=;0)u(1;+e<)
. (0;1)

166. YkaxuTe Hanbonbluee Lenoe pelleHne HepaBeHCTBa
logo, (x*—1)2logg, 8

e 1

167. YkaxuTe KONMMYECTBO LieNbIX Ynucen, BXOAALWMUX B 06nacTb onpeaeneHus
dyHkumnY = logz (loge7(2x - x*)

e (
log+(0,25x+2) = -1
168. Pewwute HepaBeHCTBO: 3
(—oo; —5]
O
(—8; —5]
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[—5; +0)

o (_8; +00)
y = logix*®
169. HanguTe MHOXeCTBO 3Ha4YEeHUI (PYHKLUMK: 5
o (—00; +o0)
o (=%;5)
5 (5; +0)
(25; +)
@]
1
i log,a==.
170. HaiguTe 3Ha4YeHMe BbipaXKeHUSs log,, (ab ) ecrm 7
e 22
6
71,6 log,a= =
171. Hahngute 3HauyeHUe BbipaXKeHUs log,(a’b J, ecnu
e 14
3
g3 log,a = —.
172. HaihnpguTte 3HauyeHWe BbipaxeHus log,(a"b J, ecnu ’ 17
e 23
3
. P2 log,a = —.
173. HainpguTte 3HauyeHue BbipaXKeHUs log,(a”b »], ecnu ’ 17
e 22
1
3,24 log,a = —.
174. Hahngute 3HauyeHUe BbipaXKeHUs log,(a’b J, ecnu ’ I8
e 39
5
(A0S log,a=—.
175. Hanhgute 3HaueHue BbipaXeHUs log,(a”b :J, ecrm |
o 17
2 logpa= .
176. Hangute 3HauyeHue BbipaXeHUs log,, (ab J, ecnu ’ 8

e 17

177. Haingute norapudm no ocHoBaHuio 4 unucna 64
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178. HaipguTte norapudm no ocHoBaHuIo 5 yncna 625

179. Haigure cymmy 109122 1 10g1272

logs75 u logs3,

180. Yemy paBHa pa3HOCTb

logs8 ulogs2,

181. Yemy paBHO YyacTHOe

182. Yemy paBHo yacTHoe 109427 1 l0ga3,

_2logs25
183. Bbiuucnure: 52~ 2logs2

e (0,04
35 75
loge — + log= —
184. YnpocTuTe BblpaxeHue: 573 957

e 3

2.7 —
185. HaiiauTe 3HaueHue Boipaxenns: (09a D' ecnun log,a = 14

o 49

log,240 log,15

+ log,64
186. Haiigute 3HaYeHue BbipaxeHus 093752  logeoZ

o -2

187. Hangute cyMmmy KOpHeWn ypaBHEeHUSA togy,x = logs2 + logs0, 2

e 25

gy 135 _ lag;4058
188. Haigute 3HauyeHue BbIpaXKeHUs 'eg1s3  logs3

+ logy27
e 45

189. Yemy paBHa pa3HOCTb logs75 u logs25,
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10g90.416 1 2logo 410 ,)

190. Yemy paBHa pa3HOCTb

e 2

m
0 — ,ecnu log,m=T7; log, n=5
191. Hauaure 82 n 52 52

o 2

m
192. Hamawute log, an M log; m=3;log, n=7

e -6

1 |'_
193 Haﬁp‘MTe E IﬂgE('\" b }4 , BCIH IUgE I]' =3

e 2

3
194. Haiigure 14 log7 d*, ecnn log; d=-7

e -3

log,6ulog z16

195. Bbluucnute npoussegeHue

° 4

1 1
(— logg 8— logf,—)
3 3
196. Ynpoctute BhipaxeHue

o 14

log; 135 ulogs 5

197. HaihpguTte pa3HocTb

e 3

198. Haitaute pasHocTb loggz9u2loggy; 10

o 2

199. Bouucnute 1082(M 1), ecrn log, m=9;log, n=5

o 14

m
200. Bbluncnute logs o’ 5™ log; m=13;logz n=7

o 4
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1 —
201. Bbluucnure 5 logs(Vb )® ecnnlogs b =-2

e -1.2
31 1 1

- 10 m) 3, o m=-4
202 Bbluucnure 4 gg( ) ecrin g9

e 1

1

2logaq 5
203. Bbluucnurte 25 =losst

e 81

13 1+0.51logq 14
= 2

204. Bbluucnute
e 3,5
205. HanguTte pasHocTb I“gz 192 n Iﬂgg 3

® 6

206. HamguTte pasHocTb logo,4 64 n3logg, 10

o 3

log, —, ecnu log, m=7;log, n =4
207. Hangure 82 n’ g2m=7;108; N =4,
o 3

log, 2 ecrm log, m=3;log, n=7
208. Hanpgurte 8n
o -7

7
209. Bbluucnure 7 10g4 \/E’ ecni 1084 b=5
e 5
3

, (402 ] ]
210. Bbluucnure 3 084 [E) »ecnn Loy m=-

° -1

log110 u lglé
211. HawmguTe npousBeaeHue 2
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1-0,5logs 11
212.ynpocTute BbipaxeHue 25 85

o 2,5
3
T
5
. ‘11
o -2

logo’g 27 u 310g0’3 10

213. HanguTte pasHocTb

e 3

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

e 21

083 ——, ecrm log3 m =5; log; n =7
215. Hangurte 83 27n’ 83 ; 1083
° -5

110 (1)9 log. n=-3
216. Haitgure 27 _B6\,) »ecmiOBe ="

e 2

5
217. Haiigute 0,0410g11 (t ), ecium logll t=-5

o -1

1
2+5 logy 9-log7 6
218. YnpocTuTe BblpaxeHue: (7%)2

o 49

o -1

1-0,5 log 14
219. YnpocTuTe BbipaxeHue 49 ’

e 3,5
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210823 + Jog, 2 - log, 14
220. YnpocTuTe BblpaxeHue 87 87

e 7

221. YpaBHeHue, copepxalliee nepeMeHHyI0 noa 3Hakom niorapudma,
HasblBaeTcs ypaBHeHUEeM.

® jorapudMUYECcKNM

222. 4YT0 13 3TOro BepHo?

o 3<logg25 <4
o 1< log; 25 < 2
. 2<logz25<3
o 4<logy25<5

223. BbiBepnTe PUCYHOK, Ha KOTOPOM M306paxeH rpachnk yHKUMN- log; x.
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224 Bb|6epMTe NUAVLUAY Ua FATANARM UsARNnawau rnadhiar A’“!HKL‘MM

y=log,,x. ?
o 1
o 2
o 3
o 4
225. BbiGepuTe BCce CBOWCTBA (PYHKLMUM -

bl

&=

o

7.

B

DPYHKLMA HE MMEET TOYEK IHCTREMYMA

® (~m; +a)
YHHLMA BO3PACTAET Ha NPOMERYTHE

DYHKUMA ONpeaeneHs Ha Boel YHENOBOH otk

MHomecTBD IHIYEHME iy HHLMK (0; +22)

(0; +o0)

®YHHUMA BOIPACTAET Ha NPOMEHYTHE
DYHKLMWA MMEST TOUKH 3HCTPEMYMa

MHomecTao Hadenmil dyHryn - )

DYHHLUWA yObIBAET HA NPOMERYTHE (=e2; 422)

° [3.333%|1

(@]

(@]

[33.333%)2
[33.333%3

o [33.333%}4

° [33.333%5
o [33.333%6

° [33.333%7
o [33.333%8

=log, x.
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226 R iIRAaniuara nAra AbAatanTroa daviun """y -

DyHKUMA yObIBAET Ha NPOMERYTKE (0; +0)

@yHKuMﬂ HE MMeeT TOHeK IKCTpemyma

- —00; +a0)
3. MHOMeCT80 3Ha4YeHnn GyHKUUK ( .

(0; +20)

&

MHOMEeCTBO 3HaYeHUN QYHKUNK

v

DyHKUMA ONpeaeneHa Ha BCel YMCI0BOM OCH

6. DYHKUWUA BO3PACTAET HA NPOMEMYTKE (0; +0)

(—; +m)

~

DyHKuMA yObIBaALT Ha NPOMEKYTKE
8. DYHKUMS UMEET TOMKM IKCTPEMYMa

° [33.333%!1
33.333%)2

33.333%)3
[33.333%}4
[33.333%)5
[33.333%)6
[33.333%]7
[33.333%3

o O O O O

227. CpaBhuTe uncna l0go.245 1 1090246

logo245 > logg246

logg245 < logg246

logp245 = 1ogg246

228. CpaBHWTe uucna logs47.1 u logs45.6

° I0g3.47.1 = I093.45.6

logs47.1 < logs,5.6

I0g3|47.1 = I0g3|45.6

log, 4,0.1 u log, ,0.6
229. CpaBHuTe uncna

Iogllq_ﬂ.l = Ioglld_ﬂ.ﬁ

y=log,, x.
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log,40.1 < log; 40.6

log;40.1 = log; 40.6

l 04 ul 0.2
230. CpaBHuTe uncna Joe-* 1 100oe

Iogﬂ.ﬁ 04 = Iogolﬁ 02.

logpe0.4 < logge0.2

loge 0.4 = logg 0.2

log,:0.26
231. CpaBHuTe Cc Hynem

. log;5026= 0

log,:0.26 > 0

o [0g1:026< 0

232. CpaBHUTE C Hynem log,59.1

log;s91< 0

log;:91> 0

log1591= 0

233. CpaBHuUTe C Hynem logo.s4-2

logos42= 0

logp=s42< 0

logp=s42=> 0

234. CpaBHUTEe C HyneM l0go50.31

logy031=> 0
logy031 < 0

@)

logos031= 0
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235. KakoBo 3HauyeHue logyg
o 0,78

36', ecnm logip2=10,3 logn3=0,48

e 1,56
o 1,78
o 0,56

logrx + logyy =3 Yo

{][}f_;g x+loggy =3
Hantmn oTHOWweEHNe *o

236. NycTtb *0: Y. peweHne cuctemsl

e 27
~ =k
237. Hanaute HauMmeHbLUee Lernoe pelweHne HepaBeHCTBa log,2 <5
e 2
r 2
log, (?1 ﬁ} = )

238. Hamaute HaumeHbLUee Lenoe pelweHne HepaBeHCTBa

239. HaitauTe HaMMeHbLUee Lenoe pelleHne HepaBeHCTBa logy 5 (3z — 2) < —4

240. Hangute HauMmeHbLUee Lernoe pelweHne HepaBeHCTBa
lug_l (3z —4) < ll_:gé (z + 2)

e 3

241. YcraHOBUTe COOTBETCTBUE MeXAYy HepaBeHCTBaMU U UX PeLUeHUSAMM

log: z > 1 A. (0:02)
1 s
lug_.l_ 2> 3 E. (0 5)
2. '
logs = < —1 (5; +00)
3 5 B.
lug} z<l1 (02: +60)
4. ’ K
1
2
3
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242. Hangute HaMmeHbLUee Lenoe X, NPy KOTOPOM BbINOJTHAETCA HePaBeHCTBO

log: & > log! 4r.
1 1

e 1

243. Hangute HanmeHbLee Lenoe X, NP KOTOPOM BbINOoJIHAeTCA HepaBeHCTBO

e 1

244, Hangute HanmeHbLee Lenoe X, NP KOTOPOM BbINOoJIHAeTCA HepaBeHCTBO

].”g:; [J' - 1] _' 1 T ].”g:; 2.

e 7

245. Kaxpow cpyHKUMM NnocTaBbTe B COOTBETCTBUE ee 06nacTb onpeneneHus

(~=T7; +00)

oy A.
1 y = log 1 (7 - z)
. 1 ,1" g (=00 0) U (0; +00)
O L 4
] Y 89
{ l“"- .l':{ 0: 4
3 Y 55 B (0] +00)
y=logs(z+7)
4 ) l—. ( X ’,

4.3.4. OCHOBBI TPUTOHOMETPHH.

Tpuronomerpuyeckune GyHKIHNMN.

1
COSO = ——

1. Hangute £, ecnin Vv10y € (1,5m:2m),

e -3
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. Hangurte

0,4

. Hangurte

-4

. Hangute

-3

. Hangure
-0,5
-0.5

. Hangure
-1,5
-1.5

. Hangurte
-0,6
-0.6

. Hangure
-0,4
-0.4

. Hangure
-2.5

-2,5

Hangute (£ & ecnu

[EC ecnn

g ecnm V116 »y o € (0:0,57)
o 1
COS 0l = —— _ o
2, ecnu l v 17 n 2707 < o < 360°.
1 im
CoStl = — e (—:2m)
[ ecnn v 10 2 _
o 2
COSOt = —
g, ecnm Vviuae (1,5m2n)
o 2
COSO = ——
[EC ecnn v13dgae (1,57:2xn)
5
COSO = ——
g ecnn V34 y o€ (0,5mm)
Cos & 2
0SOf = ——
V29 g e (1,572
COS ¢ :
oS0t = ———
tg (I, ecrim \."'I'E n (I E {U,SH,HJ
cos o = >
T \Bd g we (0:0,5m)
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e 0.6

11. Hawmgute
e -0,2
e -0.2

12. Hawmgute
e 0,3
e (0.3

13. Haumgute
e -0,3
e (0.3

14. Haumgute
e 25
e 25

15. Hawmgute
e (0,6
e (0.6

16. Haugute
e (0,2
e (0.2

17. Hawmgwute
o -0,4
o -0.4

10
COS Ol = —

2 ecnu

10
COS Ol = —

2 ecnun

10
COS 0 = —

[ ecnn

5
COSO = ——
ZC ecnn

10

CoOSOl = ———
Vv 104 y &

[ ecnn

V104 y o e (1,5m:27)

V100 4 & € (0:0,57)

V109 y o e (1,5m:2x)

V3dy o< (ml,5T)

c(m1,5m)
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2

COSOf = —— )
18. Hangure 2 &, ecnin V29 o€ (ml,5xm),
o -0,4
e -04
1
COSOl = —— )
19. Hangure £ &, ecnin V26 o< (ml,5x)
e 5
1
COSOt = ——— )
20. Hanmaute 2 ecnun Vapae (0,5mm)
o 1
10
COS Ol = ———= )
21. Hanagute 2 ecnn V101 y o € (0,57 7)),
e -0,1
e -0.1
. 1
Sing = ——— - j
22.Hangute 2% ecnu S5nac(l,5m2n).
° -0,5
e -0.5
. 9
sintt = —— P
23.Hangute & ecnn V181 y € (0:0,57)
e (0,9
e (0.9
. 1
sing = —— i i}
24 .Hangure 2 . ecnin V26 907 < o < 180",
e -0,2
e -0.2
. 1
sing = ——
25. Hangure '€ &, ecnn V1Ty o€ (0,5m:m)
e -0,25
e -0.25
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26. Hangute

27. Hangute

28. Hangute
e -0,3
e -0.3
29. Hawngute
® 1,6
e 1.6

30. Hawmagute

e 1

31. Hawnmagute
e -1,25
e -1.25

32. Hawngute

e -5

33. Hawnaute
e (0,25

e 0.25

34. Hangute

[ ecnn

2
sinot = ———
g & ecnn Vi o e (1,5m:2m)
L 3
SN = —
g ecnn V109 y e (1,5m.27)
o 8
SINQ = ——
g ¢ ecnn V89 y & € ((50,5m)
, 7
sine = ——
V140 4 @ € (0;0,57)
o 3
SiNQ = — ——
[E X ecnn vadlyo e (1,572
SINQL = >
€ ecnm V26 1 (0,5m:7),
sine :
ng = ———
g & ecnimn V17 y o € (m:1,5m7),
Sin & .
SinQ = — ——
g &, ecnm V13y e (1,5m2x)
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e -1.5

SInQ = —i
35. Haiigure €0, ecnu V89 y a € (1,5m:2m),
e -1,6
e -1.6

sinG = T_
36. Haunpgure '€ ecnu V149 y o € (0,57 7)),
e 5

Shlee= —i
37. Haigute (£ ecnn h V26 o € (1,5m:2m)
e -5

sing = L
38. Hangurte £ & ecnn Vina e (0,5mm)
o 1

sing = i
39. Hanaute 2 ecnn l Vvl y o € (0,5 7)
o 1

24 3n
sint=—— o€ | —=:21
40.HanauTe COS O, ecnm 25 n ( 2 )
e (0,28
e (.28
ina =2 e (2, ).

41.Hangute COS X, ecrin Y n 2
e -0,2
e -0.2

LW T
42 .Hangute COSX. ecnin e 4 0 ® < (5 H) ’
e -0,75
e -0.75
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43_Hai7|p‘y|1'e COs . ecnin SN = U: 8 "n 90" < « = 180°.

e -0,6
e -0.6
. 24/6
singt = —— i
44 Hangute 05X, ecnin D n 0= a < 90",
e (0,2
e 0.2
. V19
s = - i
45.Hangure 05X, ecnn 10 07 < a < 90°.
e (0,9
e (0.9
24/2
.':«IT"II‘:I:——3 = 3_??_’2?;)
46.Haingute 3COS 2, ecnmn > n 2
o 1
Gin g — 311
47. Hairgute cos , ecnu 10y «e(1,572n),
e (1
e (.1
. VOT
s = - ~
48. Hauaute cos c, ecnu 10y o (0;0,57),
e 0,3
e 0.3
51
sing = —VI—
49. Hairgute cos @, ecnu noe (1L5m2n)
e 21
e 2.1
. 2v/6
singt = ———
50. Hawnmaure cos i, ecnu S pac(ml,5m)
e -0,2
e -0.2
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51. Hangute cos, ecnun
e 0,5

e (0.5

52. Hawnagute cos @, ecnn
e (0.9

e 0,9

53. Hanagute cosc, ecnu
e -0,25

e -0.25

54. Hangute cosc, ecnu
e (0,9

e (0.9

55. Hangute cos, ecnu
e -0,75

e -0.75

56. Hangute cos o, ecnn
e -0,5

e -0.5

57. Hawngure cosx, ecnun
e -0,7

e -0.7

58. Hangute cos o, ecnn

SN o

S10 X

sing =

SN o

Sin o

SN o

sinog =

—

"l

2 qoac(l,5m2n)

10, e (1,57:27)

<
zl

—

noe (0,5mm)
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e -0.9
*.,,T
sinQ = ——
59. HamguTte cos ¢, ecnu 4 pae(05mm)
e -0.25
e -(0,25
V51
. Cos X = T B ~
60.HaitguTe Sin %, ecnm n o< (0:0,5m)
e 0,7
e (0.7
24/6
. COsx = _T o . o
61.Hangute SINX, ecnn 2 90" < x < 1807
e (0,2
e (0.2

62.Hangute SINX, ecnn cosx = —0,8 4 907 < x < 180",
® 0,6

e 0.6

63.HaitguTte COSY, ecnn Siny = —0,6 4 2707 << x < 360",
e 0,8

e 0.8

64.HaiiguTe SiNX, gcnn cosx = —0,6 4y 1807 < x < 2707,
e -0,8

e -0.8

7 3w
cosgf = —— ﬂ.‘;T
25nu 2 )

65.Hangure $in &, ecnn 5
e -0,96

® -0.96

66.HanguTe 3HayeHue

v 15
. CUS{I = _T s 0
BbipaxeHus SN0, ecnu n 90" < a < 180",
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e 0,25
e (.25

v 13

. COSO0 = ——— ) i
67.Hangute SN, ecnin 4 4 180° < a < 2707,
e -0,25
e -0.5

NG,

68.HaitguTe SIN X, ecnin 4 4,07 < o < 90",
e 0,75

e 0.75

. CoS 0 = ) )
69. Hamaute SN, ecnu 10y oo (0;0,57),

e 0,3
e 0.3

Vv 91
. CosSQ = ——— )
70. Hawngute SINY, ecnn 10, o € (0,5m;7)
e (0,3
e (0.3
5]
. COs O = T )
71. Hanmgute SINT, ecnn 10 e (ml,57)
e -0,7

e -0.7

. cos O = — ) )
72. Hanagute SN, ecnu 4 yoe(0:0,5m)

e 0,75

e 0.75

V3

i costl = —T B
73. Hangute SInd, ecnu 2 pyoe(ml,5m)
e -0,5

e -0.5
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74. HaiguTte S5INC ecnn
e -0,25
e -0.25

75. Hangure Sin ¢, ecnn
o -0,4

° -04

76. HaipguTte SIN ¢ ecnm
e -0,1

e -0.1

77. Hanpgure Sinc, ecnn
e (0,7
e (0.7

78. HaipguTte SIN ¢, ecnn
e 0,75

e 0.75

79. HaunguTe SinC ecnu
e (0,5
e (0.5

80. Haiigute Sin ¢, ecnm
e (0,2

e (0.2

81. Haiigute SN ecnm

Cos @ = ———
4 ,ac(ml,5n)
V21
Cos O = ———
e (ml,5m)
31T
cos @ =
10 4 «e(1,5m2m)
V51
Cos O = ———
10 e (0,5m;7),
V?
CosSOl = ———
4 yoaes(0,5mm)
V3
Cos Ot = ——
2 Lo (050,5m)
2-1.;“?)
Cos O = ———
> pa< (0,57
V21
cos 0 =
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e 04
V13
. Ccos o = e )
82. Haumaurte 51N, ecnn n o€ (0:0,5m),
e (0,25
e (.25

83.Hangute 24cos2a, econ Sin @ = —0,2.

e 22,08

e 22.08

84.Hangute — 20cos2a, ecamn Sin @ = —0, 8.
e 56

e 56

85. Hawnpgute 7cos2a, ecamn sina = —{.2.
o 6,44

® 6.44

86. Haigurte — 2c0s2a, ecnn sina = 1.

o 2

87. Hamaute — 16c0s2a ecnmn Sinc = —0,4.
e -10,88

e -10.88

88. Hawnpure 14cos2a ecnn sino = 0.5.

e 7

89. Hawnpurte 22cos2a, ecan sina = —0.8.
® -6,16
® -6.16

90. Haiigute —5¢0s2c, ecnn SN = 0.7,

e -0,1

e -0.1

91. Hamaute — 14cos2a ecnm sinc = —0,2.
e -12,88
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e -12.88

92. Hamgute — 12cos2a, ecan sina = 0.

o -12

93. Hamaute — 19cos2a ecnm sinc = —0.7.

e -0,38
e -0.38
94. Haingure — 9c0s2a, ecnn sina = 0. 3.
e -7,38
e -7.38
95. Hamaute — 8cos2a ecnu sinox = 0,4
e -544

o -5.44

96. Haiigute — 18cos2a, ecnmn sina = —0,06.

e -504
e -5.04

97. Haigure 15¢c0s2a, ecnmn sin = 0,06.
° 4,2

e 4.2

98. Hampgute 16c0s2¢ ecnn sinex =0.7.
e (0,32

e (.32

99. Haiigure 1 1cos2a@, ecnmn sinax =10.2.
e 10,12

e 10.12

100. Hampgute — 15cos2a ecnn sin@ = —0, 3.

e -12,3

e 12.3

101. Hangute 10cos2a ecnn sina =0, 1.
e 9,8

e 0.8
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102. Hamgute — 6c0s2a, ecnn Sina = 0.6.
® -1,68
e -1.68

103. Haiigute — 22c082d ecnm Sin@ = —1.

o 22

104. Haigurte 21cos2a, ecnu sino = —0.9.

e -13,02
e -13.02

1
105. Hampure 30c0s20 ecnn cos O = 3
e 27,6
® -27.6

1
106. Hangute 25c0s2Q, ecnn cOs O = .
® -23

1

107. Haitgute 3c0s20, ecnun cos 0 = =
e -1,5
® -15

3
108. Haitgute 35¢0s2¢, ecnn cos Q= <.
° -154
° -154

1
109. Haingute 49c0s2, ecnn cosa = .
° -47

1
110. Haiigute 12cos2a ecnn cosq = 7.
® -10,5
® -10.5
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) Cos @ = —.
111. Haigure 63c0s20, ecnm 5

o 18,2
o 18.2

1

Cos O = —.
112. Hangurte 27cos2a@, ecnn 3
e -21

Cos O = —.
113. Haingute 40cos2a ecnn 5
o 27,2
e -27.2

1
Cos @ = —.
114. Hangurte 18¢cos2a ecnm 6

e -17

Cos @ =
115. Hangurte 98cos2a, ecnn

1| wh

o 2
o 1
cos ¢ = —.
116. Haigurte BCo0s2C ecnm 4

o -7

Cos =

':"‘.l LA

117. Hangurte 9cos20 ecnu
e 3,5
e 3.5

cos ol =

1| th

118. Hangure 147cos2a, ecnu

e 3

cosdl =

fodt | —

119. Hangurte 0cos20 ecnu
e -3
o 6
CosQ = —.
120. Haingute 49cos2a ecnn 7
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COSQ = —~.
121. Haingure 60cos2@, ecnu 5

o 16,8
® 16.8
cos o = =
122. Haiigute 70cos2a ecnn 3
e 19,6
® 19.6
6
123. Haitgute 98¢c0s2 ecnn COs 0 = .

° 46

sinoL=—

oolw

2
124. HanaguTe 3HauYeHMe BbipaXeHUs 5-6C0S" | ecnin

5

@)

2 3

oc—sinzoc, ecnm cos’a =2

125. Hainpgute sHauyeHue BbipaxeHusa 10cC0S c

29
5
28
e 5
32
5
18
o 5

126. Haihgute 3HaueHue BbipaxeHusa 8 —14COS2 o, ecnu Sino=-—

~|-
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40
)
41
e 9
32
o 9
o —11

_3

o 6
e 0
o -4

o -3

9

9Sin2a—4, ecnum COSQoL=—

©olN

5

2a—50082 o, ecnu Sinzazg.

sin

4sin’ o —12cos? o, ecnu sinzoc:g.

55in2a -1, ecnn cosa :%.
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59

o 16
1

o 4

_i
o 16

131. HaiguTte 3HauyeHUe BbipaXKeHUs

23
o 12

25
o 12

132. HanguTte 3HaueHUe BblpaXeHuUs

[ J
W wliN wIN
@|\l I I

I
Wik

@]
133. HanguTte 3HaueHue BblpaXeHuUs

16
o 11

188
o 121

26

o 11
4

o 11

5—3C0520c, ecnu sinoc:—%.

53in20c—3cos2 o, ecnu coszazl.

2c052a—4sin2a, ecnu Sin

2

3

_3
o==.

11
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134. HanguTte 3HaueHue BbipaXeHUs

_1
o 16

O
135. HanguTte 3HaueHUe BblpaXeHuUs

_16

5
o 3

159
o 25

137. HainguTte 3HauyeHue BbipaXeHus

152
o 25
148
e 25
32
o 5

5C032a -1, ecnn sina :%

2

2C0s a—4sin2a, ecnu cosza:%.

7—50082a, ecnu Sinazg.

28in20c+4, ecnu COSoc:—%.
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138. HanguTte 3HaueHue BblpaXeHuUs

NS=ENE

[ J
ul

139. HanguTte 3HaueHue BblpaXeHuUs

17
e 3
13
5 3
o 1
o -2

e 25

141. Haihgute 3HauyeHue BbIpaXKeHUs

(@]

wiN ©lF o]

O

7sin% o —cos? o, ecnu Sinzoc:%

2

. 2 2
4sin“ o —5cos oc, ecnm

4—3C0320c, ecnu sinazé.

3—2COSZOL, ecnu Sina:—%.

sin“o =
3

2
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142. Bbluucnute COSZOL—BSiHZOL, ecnu Cosza:%.

_17
° 7
_23
o 7
_143
o 49
3
o [
o 2 .2 .2 2
143. HaipuTte 3HauyeHUe BbipaXKeHUs 6Ccos” a—4sin“ o, ecnu Sin ocz?.
22
o [
_8
o 7
24
o [
248
o 49
144. Hawnpure sina, ecnu cos = —% un<a< 37"
o _ 24
25
o iﬁ
25
24
o
25
18
o 18
25
145. Hanpgure tga, ecnu sina = —% 7 37" <a< 52—"
12
—
5
o ii
12
5
e ——
12
5
o =
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146. WU3BecTHO, u4TO cosa — sina = 1,2. Hanaute (cosa + sina)? — 5sina - cosa.

® 1,66
o 16,6
o 0,166

147. Bbluucnure sin(a + B), eciu cosa = %,sinﬂ = —g, 0°<a<90°180° < B <
270°,
1
o 1
5
_8
65
11
o 4
5
_»

65

@)

148. WU3BecTHO, uTO sina = g. HanguTe cos2a
o 1

e (0,28

o 2,28

o 0,36

149. HaipguTte 3HauyeHue BbipaXeHUss 2 — 5cosa, eCnv N3BeCTHO, YTO sina =
T
0<ac< >

vilw
s

-2

4
-4

O O O O

“ |G

150. HaiguTte 3HauyeHue BbipaXeHuss 5 — 3cosa, eCnv N3BECTHO, YTO sina =

§<a<n

7
-7

o O O O

3

151. Bbluucnurte V8sin(m + a) - cos(m+ a) npu a = %
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o 0,5
o -0,5
o 4

152. HainpguTte 3HauyeHue BbipaXeHUs 5cosa — 3, eCnn N3BeCTHO, YTO sina =
§<a<n

(LS
s

-6

o O O O O

153. Bbiuncnure v3cos (g — a) -cos(m—a) npn a = g

N O] w
i

DR
o

154. Haihpgute 3HauyeHue BbipaXeHUsa 3cosa — 2, €CNN U3BECTHO, YTO sina =

“|&

§<a<n

-4

O O O O

V8
155. PewwuTte ypaBHeHue 2cosx = >
o (—1)”%+nn,nEZ
O i%+nn,n (<4
s
o -+t 2rn,n € Z
° +%+ 2rtn,n € Z
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) 1
156. PewwuTe ypaBHeHUe sin (— g) +2=0
o) %+ 2nn,n € Z
o) g +2nmm,n € Z

] (1)” +2nmn,n€Z

157. PewwuTte ypaBHeHue 2cos (g - x) —-V2=0

o (- 1)” +2nn,nez

B

O —+2nnnez

£

O %+2nnnEZ

] (1)” +nn,nez

158. PewuTe ypaBHeHue cos (g) = %

® iz?n+4nn,n€Z
O i§+2nn,n€Z
O 10Tﬂ+47m,n€Z
O iz+2nn,n€Z

o (1)“ +mnn€Z

159. PewwuTte ypaBHeHMe 1 + sin(m —x) =0
® —§+ 2nn,n € Z

@) E +2nn,ne€Z

@) §+ 2rm,n € Z

(@] §+7m,nEZ

160. HaiiguTe pelieHne ypaBHEHUSA 4cos§sin (g — x) =3

O *+—-—+mn,ne’z

SN

® i%ﬂ +2mn,n € Z
o = 5?” +nn,n€Z
O %ﬂ +2mn,n € Z
TT
o) g +2nmn,n € Z
. X X
161. Mpwu kakux 3Ha4YeHUAX x 3Ha4YeHne PyHKUMKU f(x) = 8sin3cos? - 22 paBHO

07?
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o i%n+3nn,n€Z

3nn

° (—1)”3?”4'7,7’162

o (—1)”§+2%,n €z

e} (—1)”3%+7m,n eZ

162. PelwuTe ypaBHeHuUe 2cos (g) =1

® i%n+47m,n€Z
O i%n+nn,n€Z
O 10Tn+47m,n€Z
e} (—1)”§+7m,n eZ

O i§+2nn,nEZ

163. PewwuTte ypaBHeHUue cos (37" + x) -1=0
@) §+ nmn,n €’z

® §+27m,nEZ
T
O i;+rm,nEZ

o (—1)”%+ 2nn,n € Z

164. HanguTe peweHns ypaBHeHUs 4sin§sin (37” + x) +v2=0
@) E,n €Z

4
o =+ % +nmnne€z

O %ﬂ +2nn,ne€’Z

® i%-& 2nn,n € Z

o (—1)”%+7m,nEZ

165. MMpu Kakux 3HaYEHUAX x 3HaUYeHUe PyHKUMM f(x) = 4sin§cosz — /2 paBHO
0?

o (—1)”%+nn,nEZ

o (—1)”%+nn,n€Z

° (—1)"§+2nn,nEZ

O i§+2nn,nEZ

166. PewwuTe ypaBHeHue 4sin G) =22

O *+—-+mn,nez

O *+-+mnnez

SN IR ]
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O 37”+4nn,n€Z

o (—1)"Z4+2mnnez
2

o (—1)”%+nn,n€Z

167. PewwuTe ypaBHeHue 2cos (g + x) +v2=0

O ig+27m,n€Z

NS

+2mn,n € Z
T
O —E+27m,n€Z

O g+7m,n€Z

168. HanguTe peweHns ypaBHeHUs 4cos§sin (% - Zx) +v3=0

o *+-+2nnnez

O *+-+mnnez

169. PewwuTe ypaBHeHue 2sin2x—1 =10
0 +—=42mnnez
12
T
O —+mnné€z
12
o (—1)"% +mn,ne€zZ

T

_qyn g m
e (-1 12+2,nEZ

170. PewuTe ypaBHeHue 2sin (g + x) +vV2=0

O *+—-+mn,nez

L]

5
O :n+27m,nEZ

L i%n+2nn,n€2

o (—1)"%+nn,n eZ

O E+E,nEZ
4 2

171. HaihnguTe pelueHUs ypaBHEHUs 2tg§cos (x + g) =3

® iz—z+2nn,neZ
6 3

o i§—§+2nn,nez

O iz—z+nn,neZ
6 3
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O ig+%+nn,neZ

IS

172. PewwuTte ypaBHeHMe sin(—4x) = 5

T

o (-)"=+8 nez
16 4
o t=+2 nez
16 4
O 7—7T+E,n€Z
16 2
O i%+nn,nEZ

o (- EZ4+Z nez
16 4’

173. PewwuTte ypaBHeHue sin(m — x) — % =0
o 4 nm,neE’Z

@]
o =+ % +mnne€z

° (—1)”%+nn,n (sS4

174. HaiguTe BCe pelueHUs ypaBHEHUS: sin’x + cos (g - x) =1 - cos*x
O 2mm,n€Z

® mnne’z

O nz—n,nEZ

o = % +mm,ne€Z
175. HainguTe pelueHUs ypaBHEHUS 3ctg§sin (x + g) -vV3=0
@) §+ 2ntn,n € Z
° %+ 2nn,n € Z

O %-Hm,nEZ

O i%+2nn,n€Z

[

176. Pewnute ypaBHeHue sin; —- =0

° (—1)”2§+4nn,nez
O iz?n+27m,nEZ

o (—1)”2?”+7m,n€Z

O —%ﬂ +2nn,n € Z
177. PewuTe ypaBHeHue 3cos (g — x) -1,5=0
o) (—1)”+1§+nn,n €Z
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+mnnez

w3

O i§+nn,n€Z

° (—1)”§+nn,n€Z

178. HaiiguTe Bce pelleHUs ypaBHEHUS: cos?x + sin (= + x ) + sin?x = 1
y 2

O mnneZz
O ﬂ,neZ
4

O *+-+mn,ne”z

L]

® +nmnnez

IS

179. HanguTe peweHns ypaBHeHUs 3tg§cos (x + g) -3

O i%+2nn,nEZ

® —E+2nn,n€Z
O *+-+2nmne’z

O *+—-+mn,nez

180. PewwuTe ypaBHeHne —/8sin2x+2 =0

o Z+Z

— nez
8 2

_ynrt,m
e (-1 8+2,nEZ
o (—1)”g+nn,n€Z

O ig+nn,nEZ

181. PewwuTte ypaBHeHMe cos(—2x) =

I+

+2mn,n € Z

O
[+

+mnne€z

O
[+

+mnne€z

w|y w|d ol|ld old

O
[+

+2nmn,n € Z

182. HaiguTe peweHus ypaBHeHus: sin?5x + cos(m — x) = 1 — cos*5x

O mnneEz
T

® E-Hm,nEZ
T

O E+2nn,n€Z

o +Z+™ nez
2 2

183. PewuTe ypaBHeHue 2sin (x — g) cos%

O i§+nn,nEZ
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o (—1)”%+%+2nn,n€2
° (—1)”%+%+7m,nEZ
O if+z+nn,nEZ

4 4

184. PewwuTte ypaBHeHue sin(—2x) — g =0

O i§+ 2nn,n € Z
o (—1)”+1§+nn,n €EZ

e} (—1)”§+7m,n eZ

® ()™ I+Tnez

185. PelwwuTe ypaBHeHue 2sin (g - x) —VZ2=0
o =+ %ﬂ +mnne€z

® i%+2nn,n€Z
3T

O i7+2nn,n€Z

o (—1)”%+nn,n€Z

186. HanauTe peleHus ypaBHeHus: 2cos(mx — ) = /2

I+

+2n,ne’z
O +2n,n€e’z

O

[+ [+
I N FE NN )

+nnez

O +nnez

Sl w

187. HaiiguTe pelleHUs ypaBHEHUSA: 2¢0S (g — %) cosg =1

® §+4nn,nEZ
m

(@] ;+7m,nEZ
T

O Z+27m,n€Z

O nz—n,nEZ

V2
188. PewwuTte ypaBHeHue cosx = -5
o =+ % +mn,ne’Zz
O ti+2mnnez

® i%n—FZnn,nEZ

3
O i7n+7m,nEZ

189. PewwuTte ypaBHeHue 2sin3x—1 =10
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O iz+2nn,n€Z

|2 @
3
3

190. Hangure peweHus ypaBHeHus: 2sin(tx —m) +1 =10

O mne’z
° (—1)”%+n,n€Z

(@) +nnez

[N

O *+-+nnez

1
6
191. HaiiguTe pelueHUs ypaBHEHUN: 2sin (Zx — Z) sing =1

o %ﬂ +nmn,n€Z

o =+ %ﬂ +nmn,nez

O %ﬂ +2mn,n € Z

@) %ﬂ +mmne€Z

192. Ykaxute abcumucchbl TOUEK NnepecevyeHns rpadpmkoB hyHKLUN
f(x) = 2tg?*x + sin’*x, g(x) =1+ tg*x — cos*x

O 4mn,ne€Z

® mnneZz

O E,n (<4
2

O +2mn,ne€eZ

193. Ykaxute abcumuccbl ToYeK nepecevyeHns rpadmkoB (pyHKLMN
f(x)=ctg—tg*x+1, gkx)=2-

ctgx
O i%+nn,nEZ
m
(@) —§+nn,nEZ
m
O —Z+27rn,nEZ

® %+nn,nEZ

194. YkaxuTe abcumcchbl Touek nepeceyeHus rpacdmka pyHKUMM f(x) = cos2x —

V3
> C ocbio Ox.
O i£+ 2nn,n € Z

12
o (—1)”%+nn,n €Z

® i£+nn,nEZ
12
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O £+2nn,n€Z
12

195. Ykaxute abcumucchbl Touek nepeceyveHus rpacdmka pyHkumMm f(x) = sinbx —%
C ocblo Ox.

O i£+nn,n€Z
36

T

PY _qynm™ ™
(-1 36-+—6,neZ
o +=+8 nez
36 6

o (—1)”%+nn,n eZ

196. YkaxuTte abcumccbl ToUeK nepece4yeHus rpadmka pyHkumm f(x) = sindx —%
Cc ocbio Ox.

O i£+27m,n€Z
24

O i£+7m,n€Z
24

1t
o (-1 24+7Tn,nEZ

_ynE L m™m
e (-1 24+4,n€Z

197. HaipguTte abcumncchbl o6WmMX Touek rpacpmka PyHKUM y = Zcosg M NpsAMOM
y=1.
o +Zi4mnez

O +-+4mn,ne”z

wld wla

O
I+

+2mn,n € Z

S

O i?n+27m,neZ

198. HampuTte abcumccbl 06WMX ToYeK rpadmkoB pyHKUMN f(x) = sin%cos (x +

D ew=-%

5
O £+2nn,nEZ

L] is—n—z+2nn,nEZ
6 3

O iz—z+nn,nEZ
6 3

O i%n—g+7m,neZ

199. HanguTe BCe 3Ha4YeHUs apryMeHTa, MPU KOTOPbIX 3HaYeHUsi pyHKLNIA
f(x) = cos?4x + 1, g(x) = sin’x coBnagaoT

z E,nEZ

4

o +:+8 nez
8 4

O m+2mn,n€Z

O —g—knn,nEZ

212



200. PewwuTe ypaBHeHune Sin2x=0,5.

+2 1 4nk, keZ
o 3
(—1)k%+%nk, keZ

) i%+nk, keZ

(—1)k%+27ck, keZ

o

201. PewwuTe ypaBHeHue /—1,5cosx = sinx

® 2?ﬂ+21‘m,nEZ
O i23—n+21'm,nEZ
O —23—n+21'rn,nEZ

o) 4?ﬂ+21‘m,nEZ
202. PewwuTe ypaBHeHue sinx + V3 cosx = 0
TC
o g—i—Znn,nez
TC
o ig-l-ZT[n,nEZ
T
o §+T[Il,nEZ

T
° —§+T[r1,nEZ

. 1
203. PewwuTe ypaBHeHue 2Sin X COSX = 5
TC
o iz+1’[n,nEZ
T mn
e (—1)"—+— nez
12 2
nT[
o (—1) g+’l’[l’1,nEZ
T
o) ig-l-Z‘ITn,nEZ
O l-FE,n(EZ
12 2

204. PewwuTe ypaBHeHue sin3x = %

o J_r§+2nn,nez
Ld
18

O

[+

+?,nEZ

o (—1)”%+nn,n eZ
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T

e (-1
-1 18+3,nEZ

3
205. PewwuTe ypaBHeHue cosx + \/2—_ =0
o (—1)”%+nn,n eEZ
o (—1)”5{+Tm,n €7

O i%+2nn,neZ

® i%%—Znn,nEZ

206. PewwuTe ypaBHeHue 2sin3x =1

o (-D":+8 nez
9 3
T 2mn

— n_ —
o (-1 5t 3 ,MNEZ

o (—D)"EZ+Z2 nez
18 3

* (-)'=+Tnez
8 9
207. PewwuTe ypaBHeHue 3sin2x = PN

o (—1)"%+nn,n (5S4
PY _qynTt
(-1 P 2,nEZ
1t
o (-1 12+7Tn,nEZ

T

_qyn
o (-1 12+2,nEZ

5 5
208. PewmuTe ypaBHeHHe Zcos?"x : sm?"x +1=0
o >4 En,n €EZ

10 5

_1n3pon
o (-1 5+5,nEZ

3 12
O ———nneZz
10 5

3 12
O ————nmeZzZ
10 5

4.3.5. IlpousBoaHasi PyHKINH, €€ IPUMEHEHH e

1. MaTtepuanbHas Touka ABMXETCHA NPAMOSIMHEHO NO

x(t) = %F 425
3aKoHY = (roe x — paccTosiHue OT TOUYKM OTCYeTa B MeTpax, t —
BpeMsi B CeKyHAax, \3aMepeHHoe ¢ Havana aABunxeHus). Hanaurte ee ckopocTb
(B m/c) B MOMeHT BpemeHnt =1 c.

o 1
214



. MaTepVIan,bﬂ-lail 1=qu§ ABUNXKeTCHA I1p$IMOJ1VIHel7IHO no
x(t) =1 —3r—29
3aKOHY (rp.e X —paccTosiHue OT TOYKM OoTCHeTa B

MeTpax, t — Bpemsi B CeKyHaax, M3aMepeHHoe ¢ Havyana aBuxeHus). Hanagure
ee CKopocTb (B M/C) B MOMEHT BpeMeHn t = 3 c.

3

. MaTtepuanbHasa Touka ABUXETCA NPAMOSIMHENHO MO

1,
xX(1)=—=t"+4r—20
3aKOHY 6 (rae x — paccTosiHMe OT TOUYKMU OoTCcYeTa B
MeTpax, t — BpemMsA B ceKyHAaX, U3aMepeHHoe ¢ Havyana ABvxeHus). Hamaurte

ee ckopocTb (B M/C) B MOMeHT BpemeHn [ = O ¢,

6

. MaTepmaanaﬂ TOYKa ABUNXxeTtcs HpﬂMOﬂMHeVIHO no

R O
x(t) =517 —t+14
3aKOHY = (r.qe X — pacCTosiHne OT TOYKM OoTCYeTa B MeTpax,
t — BpeMsA B ceKyHAaXx, M\3aMmepeHHoe ¢ Havyana aBuxeHus). Hanagure ee

CKOpPOCTb (B M/C) B MOMEHT BpeMeHu ! = 3ec.

2

. MaTepmaanaﬂ TOYKa ABUNXETCHA I1pS|MOJ1VIHel7IHO no
1 ]

x(t)= st +Tt+13

3aKOHY 3 (r.qe X — pacCTtosiHMne OT TOYKM OTCHeTa B MeTpax,

t — BpemMsA B ceKyHAaX, M\amepeHHoe ¢ Havyana aBwxeHus). Hangute ee

CKopocCTb (B M/C) B MOMEHT BpeMeHu = 6 c.

11

. MaTtepuanbHasa Touka ABUXKeTCS NPAMOSIMHENHO MO

1Y — 2y
3aKOHY x(t) =" =Tt =20 (rme x — paccTosiHue oT TOYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hamgurte ee
CKOpOCTb (B M/C) B MOMEHT BpemeHn = 3 ¢,

3

. MaTepMaanaﬂ TOYKa ABUNxeTtcs I1p$|MOJ1VIHeI7IHO no

x(t) = lr:' - 31429
3aKOHY 4 (rae x — paccTosiHMe OT TOYKMU OTCcYeTa B
MmeTpax, t — BpemMs B ceKyHAax, u3aMepeHHoe ¢ Havyana aBuxeHus). Hamgurte
ee cKopocTb (B M/C) B MOMeHT Bpemenu ! = 2 ¢,

2

. MaTepMaanaﬂ TOYKa ABMXxXeTcs HpHMOﬂMHeﬁHO no

o
x(t) = —t"+1-25
3aKOHY 6 (r.qe X — paccTtossHue OT TOYKU OTCHeTa B MeTpax,
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t — BpemMsA B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hangure ee
cKopocTh (B M/C) B MOMEHT Bpemenu ! = 3¢,

o 2

9. MartepuanbHasi TouKa ABUXETCA NPSIMOSIMHENHO NO

I
x(t) = —=1> +9r—-29
3aKOHY 2 (rme x — paccTosiHMe OT TOYKM OTCcYeTa B
MeTpax, t — Bpemsi B ceKyHaax, M3MepeHHoe ¢ Hayana aABuxeHus). Hanaure
ee ckopocTb (B M/c) B MOMeHT Bpemenun ! — 7 c.

e 2

10. MaTepMaanaﬂ TOYKa ABMXeTcH HpﬂMOﬂMHeﬁHO no

; T
3aKOHY x(t) = —t"+7t—4 (rme x — paccTosiHue OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, UsmepeHHoe ¢ Havyana aBwxeHus). Hanaure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = le.

e 5

11. MaTepMaanaﬂ TOYKa ABUXeTCHA HpHMOHMHeﬁHO no

1 4
x(t) = -t"+3t
3aKOHY (rme X — paccTosiHMe OT TOYKM oTcYeTa B MeTpax, t —
BpPeMs B CEeKyHAaX, U3MepeHHoe ¢ Hayana ABwkeHus). Haiaute ee ckopocTb
(B M/c) B MOMeHT BpeMmeHu { = 3 c.

® 6

12. MartepuanbHas Touka ABMXETCA NPAMOSIMHEHO Mo

x(1) = e i7—00
3aKOHy 2 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus ). Hanaure ee
CKOpOCTb (B M/C) B MOMeHT Bpemenun [ — 7 c.

o 14

13. MaTepMaanaﬂ TOYKa ABUMXeTcCH ﬂpﬂMOHMHeﬁHO no

, 2

sakony *\ ) =1 +T7t+3 (rme X — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpeMsl B CeKyHAaX, U3MepeHHoe C Hayana ABuxkeHus). Hangute ee
cKopocTb (B M/c) B MOMeHT Bpemenn = Y c.

e 25

14. MarepmanbHas Touka ABMXKETCA NPAMOJIMHEMHO MO

R
x(t)=—-t"+9r—25
3aKOHY 2 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpeMsi B ceKyHAax, UaMepeHHoe C Havyana aBuxeHus). Hangure ee

CKOpoCTb (B M/C) B MOMeHT Bpemenn / = 3 ¢,

e 11
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15. MaTepu?anaﬂ T:?‘-IKaﬂABM)KeTCFI NPsIMONMHEMHO No
Xty =1
3aKOHY (rme x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, u3mepeHHoe c Hayana ABuXxeHus). Hangure ee

CKOpoOCTb (B M/C) B MOMEHT BpeMeHMU - C.

- e

e 15

16. MartepmanbHas Touka ABMXKETCA NPAMOSIMHEMHO Mo

x(t) = —%F 1813
3aKOHY < (rme x — paccTosiHune OT TOYKM OTCYeTa B
MeTpax, t — Bpemsi B ceKyHOax, M3aMepeHHoe ¢ Havyana ABuxeHus). Hangure
ee cKopocTb (B M/C) B MOMeHT Bpemenun ! = 1 ¢,

e 7

17. MartepuanbHasa Touka ABMXETCA NPAMOSIMHEMHO Mo
) 1
x(t) = 517+ 27
3aKOHY b (roe x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax, t —

BpPeMs B CEKyHAAX, U3MepeHHOoe ¢ Hayana ABwkeHus). HailguTte ee ckopocTb
(B M/c) B MOMeHT Bpemenn = Y ¢.

e O

18. MaTepMaanaﬂ TOYKa ABUXeTCHA HpHMOHMHeﬁHO no

e g2 o
3aKOHy x(t) =17+ 56— 16 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, M3MepeHHoe ¢ Havyana aABuxeHus). Hamaute ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = le.

e 7

19. MarepmanbHasa Touka ABMXKETCA NPAMOSIMHEHO MO

x(t) = L tei—s
3aKOHY 3 (rme x — paccTosiHue OoT TOUYKM OTCYeTa B
mMeTpax, t — Bpems B ceKkyHAax, uamepeHHoe ¢ Havana asnxenus). Hangute
ee ckopocThb (B M/c) B MOMeHT Bpemenu ! = O ¢,

e 2

20. MaTtepuanbHas TouYKa ABMXETCSH NPSAMOSIMHENHO No
I
x(t) =zt +8—15
3aKOHY 3 (rme x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, U3amepeHHoe ¢ Hayana aABuxeHus). Hangure ee

cKkopocThb (B M/c) B MOMeHT Bpemenu | = O ¢,

e 12

21. MaTepMaanaﬂ TOYKa ABUXeTcCH ﬂpﬂMOﬂMHeﬁHO no

Aty =17+t 4+12
3aKOHy S (r.qe X — paCCTOﬂHMe OT TOUYKUN OTCHeTa B MeTan,

t — BpemMsA B ceKyHAax, u3aMepeHHoe ¢ Havyana aABumxkeHus). Hamgure ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = Yec.
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e 19

22. MaTtepuanbHas To4YKa ABMXKETCSH NPSAMONIMHEHO No

P 7
3aKoHY x(t) =" +7t =5 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — BpeMsA B ceKyHAax, M\aMmepeHHoe ¢ Havyana aBuxeHus). Hanaure ee
CKOpPOCTb (B M/C) B MOMEHT BpemeHu ! = 2c.

e 11

23. MaTepMaanaﬂ TOYKa ABUNXeTCHA HpﬂMOﬂMHeﬁHO no

x(t) = lf + 5t 413
3aKoHY 2 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — BpeMsA B ceKyHAax, M\amepeHHoe ¢ Havyana aBwxeHus). Hanaure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHu = 3ec.

e 8

24. MaTtepuanbHas ToUYKa ABMXETCHA NPAMOSIMHEAHO No

1
x(t)==t"+Tt+7
3aKOHY 6 (rme x — paccTosiHue OoT TOUYKM OTCYeTa B MeTpax,
t — Bpemsl B ceKyHAax, uaMepeHHoe ¢ Hayana ABuxeHus). Hangute ee
CKOpoCTh (B M/C) B MOMEHT Bpemenu ! = 3¢,

e 8

25. MartepuanbHas TouYKa ABMXKETCSH NPSAMONIMHENHO No

1.
x(1) = =2 426420
3aKOHY 4 (rﬂe X — paccTosAsHue OT TOYKU OTCHeTa B MeTpax,
t — Bpems B ceKyHAax, UamepeHHoe ¢ Hayana asvxeHus). Hangure ee

CKOpPOCTb (B M/C) B MOMEHT BpeMeHu ! = 4e.

° 4

26. MaTepMaanaﬂ TOYKa ABUXeTcCH ﬂpﬂMOHMHeﬁHO no

- - 2 I -
3aKOHy x(t) =1 2620 (rae x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, U3MepeHHoe ¢ Havyana aABuxeHus). Hamaure ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu = 2c.

o 4

27. MaTepuanbHas To4YKa ABUXETCS NPAMOSIMHEAHO Mo

x(t) = L +5¢+23
3aKOHY 2 (rie X — paccTosiHMe OT TOUYKM OTCYeTa B
MeTpax, t — BpeMsi B CeKyHAax, U3MepeHHoe ¢ Hayana ABwxeHus). Hailgute
ee ckopocTh (B M/c) B MoMeHT Bpemenn / = | ¢,

° 4
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28. MaTepMaanlaﬂ TOYKa ABUXKETCSA NPSAMONIMHENHO Mo
FIEY 2
x(t) = L—lr—t+ 16
3aKOHY (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,

t — BpeMsA B ceKyHAax, U3aMmepeHHoe C Hayana ABuXxeHus). Hangure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHMU

o 4

29. MaTepMaanaﬂ TOYKa ABUXeETCA HpﬂMOﬂMHEVIHO no

x(t) = %F +243
3aKOHY = (rme x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — Bpems B ceKyHOax, M13MepeHHoe C Hayana asuxeHus). Hanagure ee
cKkopocTh (B M/c) B MOMeHT BpemeHun ! = O ¢,

e 8

30. MaTtepuanbHas TouKa ABUXKETCH NPSAMONIMHENHO No

1,
x(r) = Er~—?r+30

3aKOHY (roe X — paccTosiHMe OT TOUKM OTCYeTa B
MeTpax, t — BpeMsi B CeKyHAax, U3MepeHHoe ¢ Havyana ABwxeHus). Haingute
ee ckopocTb (B m/c) B MomeHT Bpemenn [ = 10 ¢,

e 3

31. MaTepMaanaﬂ TOYKa ABUXeTCHA HpHMOHMHeﬁHO no

l ,
x(t) = —zt"+7r—24
3aKOoHY = (rme x — paccTosiHMe OT TOYKM OTCcYeTa B
MeTpax, t — Bpemsi B ceKyHaax, u3aMepeHHoe ¢ Havyana aBuxeHus). Hangure
ee cKopocTb (B M/C) B MOMEHT BpemeHnu ! = J¢.

e 2

32. MaTepMaanaﬂ TOYKa ABUXeTcCH ﬂpﬂMOHMHeﬁHO no

, I 5
x(1) = —5t"+2r+24
3aKOoHY - (rme x — paccTosiHMe OT TOYKM OTCcYeTa B
MeTpax, t — Bpemsi B ceKyHaax, M3MepeHHoe ¢ Hayana aABwxeHus). Hanagure
ee ckopocTb (B M/c) B MoMeHT Bpemenu = | ¢,

e 1

33. MaTepuanbHas Touka ABMXKETCS NPAMONIMHEAHO Mo
, 1,
x(t) =—Zt" +4r—1
3aKOHY e (rae x — paccTosiHMe OT TOUKU OTCYeTa B

MeTpax, t — BpeMsi B CeKyHAax, U3MepeHHoe ¢ Hayana ABwxeHus). Hailgute
ee ckopocTh (B M/c) B MOoMeHT Bpemenn ! = | ¢,

e 3
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34. MaTepMaanaﬂlTqua ABWXETCA NPAMONIMHEMHO No
x(t) = —=1r"+7t+ 10
“* 4

3aKoHY (rae x — paccTosiHMe OT TOYKMU OTCcYeTa B
MeTpax, t — Bpemsi B ceKyHpax, n3MepeHHoe,C Hayana ABwxeHus). Hanpgurte
ee CKopocThb (B M/C) B MOMEHT BpeMeHU c.

e 5

35. MaTepMaanaﬂ TOYKa ABMNXeTCHA HpﬂMOﬂMHeﬁHO no

x(1) = L2 ior—26
3aKOHY 4 (rme x — paccTosiHMe OT TOYKM OTCcYeTa B
meTpax, t — BpeMs B ceKyHAax, u3aMepeHHoe ¢ Havyana aBuxeHus). Hamgurte
ee cKopocTb (B M/C) B MOMeHT Bpemenu ! = 8 ¢,

e 5

36. MaTepuanbHas Touka ABUXKETCA NPSAMONTMHENHO No

x(t) = L. + 4t +23
3aKOHY 6 (rme x — paccTosiHue OoT TOUYKM OTCYeTa B
mMeTpax, t — Bpems B ceKkyHAax, uamepeHHoe ¢ Ha4yana asnxenus). Hangute
ee ckopocThb (B M/c) B MOMeHT Bpemenu = O ¢,

o 2

37. MaTepMaanaﬂ TOYKa ABUXeTCHA HpHMOHMHeﬁHO no

e — 2
3aKOHy x(t) =1 3 (rae x — paccTosiHMe OT TOUYKMU OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, U3MepeHHoe ¢ Havyana aBumxeHus). Hamagure ee
CKopocCTb (B M/C) B MOMEHT BpeMeHu ! = 8 c.

e 7

38. MartepuanbHas Touka ABUXKETCH NPSMONIMHENHO NOo

R
(1) =—-t-—3r—16
3aKOHY ) (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpeMsA B ceKyHAaX, M13aMepeHHoe ¢ Havyana asuxeHus). Hanaure ee

cKkopocTh (B M/c) B MoMeHT Bpemenun ! = 10 ¢,

e 2

39. MaTepuanbHas Touka ABMXKETCS NPAMOSIMHEAHO Mo

- - 2 (
3aKOHY x(t) "+ 9+ 13 (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hanagure ee
CKOpPOCTb (B M/C) B MOMEHT BpeMeHu ! = 3ec.

e 3

40 MaTepMaanaﬂ TOYKa ABNXeTtcH npﬂMonMHeﬁHO no
1 -~
x(t)==t"+9r+15
(1) =3

3aKOHY (r.qe X — paccTtossHue OT TOYKU OTCHeTa B MeTpax,
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t — BpemMsA B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hangure ee
cKopocTh (B M/c) B MOMeHT Bpemenun ! = 2 ¢,

e 11

41. MaTepuanbHas ToYKa ABUXKETCA NPSAMONUHENHO No
I,
x(t)==z1"+4
3aKOHY 3 (roe x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax, t —

BpeMmsi B CeKyHAaxX, U3MepeHHoe ¢ Hayana ABwkeHus). HailauTte ee ckopocTb
(B M/c) B MOMeHT BpeMeHnu = 3 c.

e 2

42. MaTepuanbHas ToYKa ABUXKETCA NPSAMONUHENHO no
) 1,

x(t) = —t"+4r+ 28

3aKOHY § (rme x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax,

t — BpemMs B ceKyHAax, U3MepeHHoe C Havyana ABuxeHus). Hamagure ee
CKOpPOCTb (B M/C) B MOMEHT BpeMeHu ! = 3ec.

e 5

43 MaTepMaanaﬂ TOYKa ABUXeTCA npﬂMonVIHeﬁHo no
_ 1,
x(t)=—-t-—2r—12
3aKoHy 3 (rae X — paccTosiHMe OT TOYKM OTCcuYeTa B MeTpax,

t — BpeMs B ceKyHAax, M3MepeHHoe ¢ Havyana ABuxeHus). Hamaute ee
CKOpoCTb (B M/C) B MOMEHT BpeMeHu = 10¢

e 2

44, MaTepuanbHas TOYKa ABUXKETCA NPSAMOMUHENHO no

. 2,
3aKOHY x(t) =t~ +4t — 18 (rae x — paccTosiHue oT TOYKM OTCYeTa B MeTpax,
t — BpemMs B ceKyHAax, M3aMepeHHoe ¢ Havyana aABuxeHus). Hamgurte ee
cKopocTh (B M/c) B MOMeHT Bpemenun I = 1 ¢,

® 6

45, MaTepMaanaﬂ TOYKa ABUXeTcCH ﬂpﬂMOﬂMHeﬁHO no

A e
3aKOHy x(t) =1 7t—9 (rae x — paccTosiHMe OT TOUYKMU OTCYeTa B MeTpax,
t — Bpems B ceKyHAax, U3amepeHHoe ¢ Hayana aABuxeHus). Hangure ee
cKopocTb (B M/c) B MOMeHT Bpemenun ! = O ¢,

e 5

46. MaTepMaanaﬂ TOYKa ABUXeTcCH ﬂpﬂMOﬂMHeﬁHO no

P o
x(t) =1 —9r—13
3aKoHy "\ (rme x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax,
t — Bpemsi B CeKyHAaX, U3MepeHHoe ¢ Hauyana aswxeHus). Haiaute ee
CKOpOCTb (B M/C) B MOMeHT Bpemenn [ — 7 ¢.

e 5
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47. MaTepMaanlaﬂ TOUYKa ABUXKETCA NPSIMONIMHEMHO No
,uk;)}—gr—%f 4
3aKOHY (rae x — paccTosiHMe OT TOUYKM OTCYeTa B MeTpax,

t — BpemA B CEeKyHAax, UsMepeHHoe C Haana ABuxeHus). Hanaure ee
CKOpOCTb (B M/C) B MOMEHT BpeMeHMU C.

e 5

48. MarepuanbHasa Touka OBUXKETCA NPSAMOSIMHENHO No

et g2
sakony )=t 8 (roe x — paccTosiHMe OT TOYKM OTCUYeTa B MeTpax,
t — BpeMsi B ceKyHAax, UaMepeHHoe ¢ Hauyana aBwxkeHus). Hangurte ee

cKopocTh (B M/C) B MOMeHT Bpemenun ! = 8 ¢,

o 14

49. MaTepuanbHas ToYKa ABUXKETCA NPAMOMUHENHO no

1 .
x(t) = =1 + 61 =20
3aKoHY 2 (rae x — paccTosiHMe OT TOYKM OTCcYeTa B MeTpax,
t — Bpems B ceKyHAax, usamepeHHoe ¢ Hayana ABuxeHus). Hangute ee
ckopocThk (B M/c) B MomeHT Bpemenun ! = 10 ¢,

® 16

50. MaTepMaanaﬂ TOYKa ABM)KeTCFl HpﬂMOﬂMHeVIHO no

3aKOHY x(t) = £+ dr — (rp.e X — paccTosiHMe OT TOUKM OTcYeTa B MeTpax,

t — BpemMs B ceKyHAax, M3aMepeHHoe ¢ Havyana aABwxeHus). Hamagurte ee
CKOpOCTh (B M/C) B MOMEHT BpemeHu ! = J ¢,

o 14

51. HanaguTte yron HakrnoHa KacaTenbHOW K NONIOXUTEeNIbLHOMY HanpaBrieHUIo
1

ocu Ox, npoBeAEHHOM K rpadhmky yHKUMM y = —X 2 — 3X B TOUKE C
abcuuccon (B rpagycax)

® 45

52. HanuwwuTte ypaBHeHue KacaTernbHOM K rpacdmky pyHKUMUN y = x~1 B Touke ¢

abcuuccom xo = 0,5(B rpagycax)

® vy =4x+4
o Yy =Xxt4

o Yy =4x+1
o Yy =4x+0,5

53. HanaguTte yron HaknoHa KacaTenbHOMW K NONIOXUTeNIbHOMY HanpaBrieHUIo
1
ocu Ox, npoBeAEHHOM K rpadnky (PyHKUMM Yy = X 2 + 3X B TOUKY C

. 1
abcuuccomn xy = "

® 135
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54. HanuwwuTte ypaBHeHMWe KacaTenbHOW K rpaduky pyHKUMM y = x~2 B Touke ¢

abcumccom xo =1

® y=-2x+3

o Yy =2x+3
o Yy =2x-3
o y=-2x-3

55. Hamgute yrnosou koaphMUMEHT KacaTenbHOW, NPOBEeAEHHOM K rpadouKy
dyHKUMK y = Inx + x B TOUKe Xy = %

e 38

56. Haigute HaumeHblUee 3HaYeHUe PYHKUUN y = log%(27 — x2).
e -3

57. Hangute HaMmeHblUee 3HaYeHMe PYHKUUKN y = log%(64 — x?%).
e -3

58. Haingute TOUKY MMHMMYMa (PYHKLMUU Y = X2 - 1

e 0

59. TMpwu kakom 3HaYeHn b npsimas y = 3x + b ABRNAeTCA KacaTenbHOW K rpacduKy
dyHKUMKM y = 2x° — 5x +17

e 7
60. Cymma HanmGonbluero u HaumeHbLIEero 3Ha4eHU pyHKuMn y = -x3 + 3x2 + 5
Ha otpeske [1; 3] paBHa
e 14

1 ha otpeske [1; 4]

61. Haigute HaumeHbluee 3HaYeHUe PyHKUMN Y = X~
e 0,25
e 0.25

3
62. Haingute 3HayeHMe NPOM3BOAHON PYHKUMM YV = X2 + 3X B TOUKe C

abcumccom Xy = 4
® 6

2

63. Hamgute HambGonbluee 3HaYeHUe PyHKUMM Y = X~ “ Ha oTpeske [1; 2]
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3
64. Haitgute 3HaYeHUe NPOM3BOAHON PYHKLUUU Y = X2 + X B TOUKE C

abcuuccomn Xp= 16

e 25

65. Haiaute npousBoaHyto pyHkumm f(x) = InB\/X +4
1
3(x+4)
1
3(x—4)
1

o —
X+3

1
3(x+1)
3

X+1

66. 3apaHa pyHKuMs f(x) =——, HaiiguTe f "(1).

Vx2+3
1
o =
6
1
5 =
2
1
o =
3
5
. —
8
3
5 2
8
67. Hanaute npousBoaHyto dpyHKumM: f(X) = e €053%
O —cos3xe cos3*
o e—sm3x
o _e—cos3x

® 35in3xe c0s3X

o ecosBx

- Hanpgute nponsBoaHyro byHKUMKU: y = logzx + e*

1
o ¥4 —
+ xln3

1
x
o e+ —
In3x

1
o e*+—
3x

o e*+3e*
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69. Haitgute npousBogHyto hyHkumm f(x) = (7 — 2x)* B Touke M(3;2).
e -8

70. Haingute npoussogHyto pyHkumm f(x) = (5 + 3x)3 B Touke M(2;3)
o121

71. NpousBogHas yHKumm f(x)=4sin x + x>+1 B TouKke Xo=0 paBHa

° 4

72. TMpousBogHasa pyHKumK f(X)=xe* B ToUKe Xo= 0 paBHa

X =2 B TOuYKe Xo = -1,4 paBHa

73. nMpowusBogHas pyHKuumM f(x)= X
5x+8

o 34

74. Yrnosow KoadppmMUMeHT KacaTenbHoM K rpacuky doyHkumm f(x)=In X B TouKe
Xo=-1 paBeH

e -1

75. [OuddepeHumnan dyHkuumn f(x)=cos X paBeH

-sinxdx

cosx dx

O

sinx dx

O

-cosx dx

O

76. NpoussogHas yHKummM f(X)=5 Inx—x*-2 B TouKe X0 =1 paBHa

77. MNpoussogHas pyHKUuMM f(X)= XCOSX B TouKe Xo=0 paBHa

2 —3X

78. nMpowusBogHas dyHKumuM f(X)=
4+ 2X

B TOuYKe Xo= -1,5 paBHa

e -16
79. Yrnoeow ko3 cpnMUMeHT KacaTenbHOM K rpacuky cyHkumm f(x)=e* B Touke
X0=0 paBeH

e 1

80. AuddpepeHumnan pyHkumum f(x)=sin x paBeH
o sin x dx
O ~-Cos x dx
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® Cos x dx

o -sin x dx

81. NpoussogHaa pyHKumm f(x)=2cos x +x’+3 B Touke xo0=0 paBHa

e 0

82. TMpoussogHas dyHKuMM f(X)=x In X B TOUKe Xo=€ paBHa

83. MpoussogHaa pyHKumm f(x)= 41X +l

B TOuKe Xo=0 paBHa

e 5

84. Yrnosoi ko3dppULMEHT KacaTenbHOM K rpadpuky pyHkumm f(x)=sin x B
TOUYKe Xo=7 paBeH

o -1

85. NpoussogHaa pyHkumm f(x)=3e* -x° -4 B Touke xo=0 paBHa

86. MNpowussogHasa yHKUMK f (X)=X SinX B TOUKe XO:% paBHa

87. nNpowussogHasa yHKuum f(x)= ;+8))(( B TOYKe X0=2,5 paBHa

o 42

88. Yrnosoi koadppuLMeHT KacaTenbHOM K rpacpuky pyHkumm f(X)= cos x B
Touke Xo=0 paBeH

e 0

89. Hangute h'(x) ecnmn h(x) = (4x+7)"
o TI(4x+T)Y

o AA(Ax+T)?

o 44(4x+7)w0
o TT(4x+7)%

o (4x+ 7)10

9. nana dyHkuma y(x) =(4x+7)Y7, nairgute y'(—2)

® 68
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- 86
- 68
76
67

o O O O

91. [OaHa pyHKUMA Yy = SiNX+COSX , BbIYUCNUTE y'(%)

e 0

92. HawnaguTe Bce X, NpU KOTOPbIX 3Ha4YeHNe NPOM3BOAHON PYHKLUMM f(X)= X +
In(2x—1) paBHO HyHIO.

93. Hawngure f'(x), ecnu f(x)=log,(2x+1)

2
2x+1)-In2
1
2x+1)-In2
In2

2-(2x+1)
-
2In2-(2x+1)

2
(2x+1)

7x

%. Hangute f'(x), ecnm f(x) =

e (7-In7)
7X

e —-7*In7
(7)?

e h7-7"

O
7x

227



e (7x—In7)
(7)?
7e” —7*In7
7%

©)

95. Hawmaute f'(x), ecnmn f(x) =tg9x

-9

© 22
sin © 9x

9

© 22
sin © 9x
—9x

o 2
CO0S“ 9x

9x

O —
Sin “ 9x

9
e COS?9X

96. Hamaute f'(x), ecnm f(X)=In(x+3)-(x-3)

2X
[ ]
x> -9
2X
o —t
(x? —9)?
—2X
O
x> -9
X
0 -
X+3
X2
o —>
(x? —9)?

97. Hamaute y'(x), ecnmn y(x) =sin xcos2x
o COSXCOS2X—Ssin 2Xsin X

e cosx(cos? x—5sin % x)

o COSX(Sin 2x +sin X c0s 2X)

o COSXSin 2x —4cos® Xsin X

o €osX(cos2x + 4sin % X)

1

98. Haumgute y'(x), ecnu y(x)=W
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15x
(5x-1)*

—15x
(5x-1)°

15
(5x-1)°

—15x
(5x-1)°

-15
(5x-1)*
99. Hamaute f'(x), ecnm f(x)=(x*—-2x*>+3)°

o (x*=2x*+3)°-(6x* —12x° +18)

(x* —2x% +3)° - (24x> —36x%)
(24x* —36x° +6x) -(x* —2x>+3)°

O

O

(24x% —36x* +18x) -(x* —2x*>+3)°

O

6-(6x* —12x° +18) -(x* —12x° +18)

1
100-Haigure f'(X), ecrm f (X) = (x* —36)2

O
x> —36
2X
O
x? —36
—X
O
x> —36
X—6
O
x? —36

—=3x—In(x+3)°

101. HainguTe HaumeHbLUee 3HaYeHUe hyHKUUM Y
[-2,5; 0].

6

Ha OTpe3Ke
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y=In(x+5)7° -5

102. Haigute HanGonbliee 3Ha4YeHUe PYHKLUMN - ' Ha oTpeske

[-4,5; 0].
e 20
103. HaiauTe HaumeHbLuee 3Ha4eHue dyHkumn ¥ = 40— 4IN(x +7) 46 ya

otpeake |—0,5:07.

e -18

104. Haipgute Hanbonbluee 3Ha4YeHne yHKUUM ¥ — 8In(x+7) —8x+3 4
otpeake |—0,5:07.

e 51
105. HaitauTte HauMeHblee 3HaveHne dyHkumm ¥ = 9% —In(9x) +3 45
15 ]
oTpeske [IH’ 18]
° 4
106. Haitaute HaubonbLuee sHavenne pynkupum ¥ — N(11x) — 11lx+9 ya
1 5 ]
oTpeske [32’ 22|
e 8

107. HaiguTte HanGonbliee 3Ha4YeHUe PyHKLUM y=2x"—13x+9nx+38
13 Iii]
mpesxe[lﬂr’ 4]

e -3

Ha

%
[

108. Haitaute HauMeHbLIee 3Ha4YeHne pyHKLUMM -~ — = Sxtlnx—3 .

3l
oTpe3ke 6° 6]

® -6

|
[

109. Haigute Touky makcumyma cpymkuun ¥ = IN(x+5) —2x+9.

o -4,5
e -45
110. Haigute Touky MuHumyma cpyHkuum ¥ = 2X — In(x 4 3) +7.
e -2,5
e 25
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_ (a3
111. HaiiauTe TOYKY MUHUMYMa PYHKUMK -~ 3x—In(x+3)".

e -2

_ ;o o ﬁ
112. HaitauTe TOYKY MaKCMMyMa PYHKLUM - In(x+35)" —5x.

o 4

113. HanauTte TouKy MUHUMYMa pyHKumMm ¥ — 4x — 4 In{x+7).

e 6

114. HaiauTe Touky makcumyma cpymkumumn ¥ = SIn(x+7) — 8x 4 3.

e 6

= 2x* — 13x+9Inx+ 8.

115. HaiiauTe TOuKy Makcumyma dpyHKLMUM -

e 1

116. Haiiane Touky MuHUMyMa dbyHkumm © — =% % HInx—3.

e 1

1 — _‘l‘l.' Gt
117. Hanpute HaumeHbLWee 3HaYeHNe DYHKLUN y=e 6¢"+3 ya
oTpe3ke [1:2].

e 6

118. HaitauTte TouKy MakcuMyMma doyHKUUM -~ In(x+4)"+2x+7.

e -5

' 3 ;
119. HaitauTe TouKy MakcuMyMma doyHKUUM -~ 2In(x+4)” —8x—19.

e -3,25

4

=0,5x Tx+ 12Inx + 8.

120. HaitanTe ToYKy MakcUMyMa cyHKLUM -

e 3

— 4" — 10x+2Inx—5

121. HaitauTe HauMeHbLuee 3HauYeHne yHKUMK -~ Ha

otpeske [0,3; 3].

e -11

= —9x+9)

122. HaitauTe HauMeHbLuee 3Ha4YeHue pyHKLUUM -
otpe3ke [6; 8].

Ha

e -5
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123. HaitanTe ToYKy MaKCMMyMa PyHKLUM -

e 3

-

= (x—8)e"

124. HaiiguTe HauMeHbLLee 3HaYeHUe PyHKLUM -
oTpe3ke [6:8].

Ha

e -1

L N ;_lt:r
125. Hanpaute TOUKy MUHUMYMa hyHKLMUM (x+16)e" .

e -17

L . o R _,-1I-+‘:"|
126. HaiiguTe TOUYKY MakcuMyMa cpyHKLUMM - (9 —x)e .

e 8

-
s

= (3 —x)e

, —x
127. HaiiguTe TOYKY MMHUMYMa pyHKUMK .

° 4

— o —x
128. HaiiguTe TOYKY MakcuMyMa pyHKLUUM - (x+16)e .

e -15

. 2 .1 v A—30
129. HaiiauTe TOYKY MUHUMYMa PYHKLMK -~ (3x7 —36x+36)e :

e 10
130. HaitanTte TouKy MakcumMyMma cyHKLUM -
e 0

131. HaiiauTe TouKy Makcumyma dpyHkumum -

(x> — 10x+ 10)e” 7.
e 10

D . W2 I"'-_ﬁ
132. HaiiguTe Touky Makcumyma dpyHkumm * (x—2)7e .

e 0
, = (x—2)%
133. Hangurte TOuKy MUHUMYMa (PYHKLUM - .
o 2
— (x+6)%e*,

134. HaitauTe TOYKy MakCUMyMa pyHKLMUM -

o 4

R S S T gRet
135. Hamgute TouKy MUHUMYMa DYHKLUMM -~ (x+3)e .

= 2x? — 25x+39Inx — 54.

— (3x? — 36x+ 36)e 0,
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e -3

136. HaiiauTe TOYKY MUHUMYMa PYHKLMK -

o 2

137. HanguTte HanmeHbLUee 3HaYeHUe (PYHKLUM -

oTpeske 3:10].

e -1

138. HaipguTte HanGonbliee 3HaYeHNe PYHKLMUN -

oTpeske [3:10].

e 1

139. HaiguTte HanGonbLlee 3HaYeHne PYHKLMMN
oTpe3ke [—11;11].

e 1

140. Hainpgute HauMeHbLUee 3HaYeHUe PyHKUUM -

oTpe3ke [8:11].

e -24

141. Haihngute HanGonbliee 3HaYeHUe PYHKLUM -

oTpe3ke [—1:4].

36

142. Hangute HaumeHbLUee 3HaYeHUe (PYHKUUN -

oTpe3ke [L;7].

o -4

143. HanguTte HanGonbluee 3HaYeHUe PYyHKLUM -

oTpe3ke [5:11].

e 10

144. Hanpute HanMeHbLUee 3Ha4YeHue PYHKLUU
otpeske |1:4].

0

145. HanpuTte HanGonbliee 3Ha4YeHne PYHKLMNU
oTpeske [—5:1].

= [.1':

8x+8)e® .
y=(8—x)e’ Ha
y=(8—x)e’ Ha
y=(x=9)e"™ g
y = (3x* —36x+36)¢" 1Y Ha
y = (3x% — 36x +36)e" Ha
y= (x> —8x+8)e™ " Ha
y= (2 — 100+ 10)e'

e A2 a2
y= (-2
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(e a2 —3—x
146. Haﬁ,qMTe_HawmeHbmee 3HayYeHue pyHKLMHU y=(x+3) Ha
otpeake | —3:—1].
e 0
RN, S .
147. Hangute Hanbonbluiee 3HaYeHue yHKUMM » (x+6) Ha
oTpe3ke [—6:—1].
o 4
148. HamnauTe Touky Makcumyma dpyHKumm > (¥ —2)"(x—4)+3.
o 2
149. HaitauTe TOYKY MUHUMYMa PYHKUMK -~ (x+3)7x+35)— L.
e -3
150. HaiiauTe HauMeHbLUIee 3Ha4YeHne PpyHKumn ~ (x+3)7(x+5) — 1 Ha

oTpe3ke [—d;—1].

o -1

151. HaiiauTe Hanbonbluee 3HaueHne pyHKUMMN - (x—=2)"(x—4)+5 4,
oTpe3ke [1:3].

e 5

— (x+6)°(x—10) +8

152. Hainpgute HanGonblee 3HaYeHne PYHKLMMN y
oTpe3Ke [—14:-3].

e §
2 ;
x° 4289
y=— :

153. HanguTe Touky MakcumyMa pyHKUUN A
e 17

2+ 1

y=-
154. HanpguTte TouKy MMHUMYMa PYHKLMMU *
o -1
x4+ 25

155. Hainpgute HaumeHbLUee 3HaYeHUe (hpyHKUUM '

e 10

Ha

Ha oTpeske |1:10].
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156. Haﬁp,lrlelu_awg?nbl.uee 3HayYeHue pyHKLMH Ha
oTpeske ) a
e -10
16
y=—+4x+3.
157. Hangurte TouKy Makcumyma yHKLUM X
o 4
25
y=—-+x+23.
158. HanguTte TouKy MMHUMYyMa (pyHKLUM X
e 5
36
y=xb g
159. HanguTte HauMeHbLUee 3HaYeHUe PYHKLMK X Ha oTpeske (L 9],
e 12
9
y=x+=
160. HanguTte Hanbonbluee 3HaYeHUe PYHKLUU A Ha oTpe3ke [—4:—1].
® -6
X
V= ——".
161. HainguTte TOouKy MakcuMyma PyHKLMN X+ 289
e -17
¥
Y= — i
162. HanguTe TOUKYy MUHUMYMa (PYHKUMM x4+ 1
e 1
98
y=—+42x+15.
163. HanauTe TouKy MakcumyMa pyHKUUN X
o -7

N R
164. Haitaute Touky Makcumyma pyHKumm =~ - T 48x+ 17.

e -4

.3 _ .
165. HaiauTe HaumeHbuwee HaveHme dyrkummn ' — X — 277 ya orpeake [0:4].
o -54
166. Haigute HanGonbluee 3HaueHne yHKumm »  * 3x+4 g

otpeske | —2:0].
235



3 2
167. HaiiouTe Touky Makcumyma dpyHkuun ¥ — & — 3% +2.

e 0

3 2
168. Haitaute Touky MMHUMYMa doyHKummn * — -+ 342,

e 2

R 2.
169. HanguTte HanmeHbLUee 3HaYeHUe (PYHKLUK y=x =342 Ha
oTpeske [1;4].

e -2

vy =1 —6x°

170. HanguTte Hanbonbluee 3HaYeHUe byHKLUN - Ha oTpe3ke [—3:3].

e 0

3 2
171. Hangute Touky Makcumyma cpyHkumm ¥ — +2x" +x+3.

o -1

3 2
172. Haitoute Touky MMHUMYMa doyHKUmKM * — -+ 2x" +x+ 3.

e 1

173. Haitgute HauMeHbLee 3HaueHne dpyHkumm * — =0+ x+3
oTpe3ke [L;4].

e 3

174. Hawnpgute HanGonbluee sHayeHne pyHKumm » O+ +x43 0
oTpe3ke [—4:—1].

e 3

s 2 )
175. HanauTte Touky Makcumyma dpyHkumm ~* — + X +7x—35.

e 1

s — 542 i
176. Hangute Touky MuHUMyMa cpyHKUmMmM - — +5x" +7x—5.

o -1

32 g
177. Hainaute HauMmeHbLuee 3Ha4YeHne pyHkumm -+ — -+ — 4 —40x+3 Ha
otpeske |0:4].

e -109
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R B T T
178. Haﬁ“'rlez'?'ﬁr'6°"b'-”ee anaveHme dymrkumn ¥ =X T20 —dr 4 o

oTpe3ke

e 12

179. Haitaute Touky Makcumyma pyHKUmM = T4+ 12x — .

o 2

180. HaiauTe TouKy MUHMMYMa cbyHKuum * = 1 T 12x —x".

o -2

§— PR
181. Hamgute HauMeHbLuee 3Ha4YeHne hyHKLMM - I+ 12x—2x

oTpe3ke [—2:2].

Ha

e 9

. — e P
182. Haitaute HanbGonbluee 3HauYeHUe PyHKUMKN T4+ 12x —x

oTpe3ke [—2;2].

Ha

a2 .3
183. Haitaute Touky MakcumyMma pyHKUmMM - Oy —x.

gl 3
184. Haitgute TOUKy MMHUMYMa chyHKLMM X" —x7,

iy ] =
— g.i:‘ . -][_.1

185. HaiiguTe HauMeHbLUee 3HaYeHne yHKLUUM - Ha oTpeske | —1:3].

3 2
I1I-'1 _ g.f{- _ _r.'.l

186. Haipgute HanGonblee 3HaYeHne PYHKLMN Ha oTpe3ke [2;10].

e 108
q
X
y=——9x—-7.
187. HanguTte TouKy Makcumyma oyHKUUM 3
e -3
q
X
y=——9x—7.

188. HaiauTe TOYKY MUHUMYMa OYHKLMMN

e 3
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3
y = %—‘1{—7

189. HaMATleSI:-I?rI.MeHbLIJee 3Ha4yeHue (pyHKLMN Ha

oTpe3ke

e -25

y = ?—‘1&:—7

190. HanguTte Hanbonbluee 3HaYeHUe PYHKLUU Ha

oTpe3ske [—3:3].
e 11

-
2

X
191. HanauTe TOuKy MakcMmyMa pyHKLUN -

e 3

-

gl

X
192. HanguTte TOUKy MUHUMYMa (pyHKLUM -

e 3

x
y=25+9%— —
[ 3

193. HainguTte HauMeHbLUee 3HaYeHUe PYHKLMUK Ha

oTpe3ke [—3;3].

e -13

-

3

X
¥ L 3

194. HanguTte Hanbonbliee 3HaYeHUe PYHKLUU Ha

oTpeske [—3;3].

e 23

P

—3x+1.

195. Hampute Touky MUHUMYMa hYHKLMK y==4x

e 4

. 1-'—_1'%—3.{4—1
196. HanguTe HaumeHbLUee 3HaYeHUE PYHKUUUN * Ha

oTpeske [1;9].
e -3

L

y=—=xI —2x+1.
197. HanguTte TOUKy MUHUMYMa (PYHKLMK 3

e 4
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y=-x1-3x+1

o |

198. Haﬁ,qlrfgylllawmel-lbmee 3Ha4veHue pyHKLUUn Ha
oTpeske =

e -8

7+ 6x — 247
199. HailauTe TOUKY MaKCUMyMa yHKLUM * Hx— 235
° 4

. y = 3x— 2x? 0: 4
200. Hamgute Hanbonbliee 3HaYeHUE PYHKUUU Ha oTpe3kKe [0;4].
o 1
23
y=—=xZ+4+3x+4+1.
201. HanguTte TouKy Makcumyma pyHKLUM 3
e 9O
2 3

y=——xZ43x+1

202. Hangute Hanmbonblee 3HaYeHUe (PYHKLUU : Ha

oTpe3ke [1;9].

e 10

203. Hangute TOUKy MUHUMYMa (PYHKUMM ¥ — xy/x—3x+ 1.

o 4

204. Hamgute HauMmeHbLUee 3HaYeHue PyHKumum ¥ — xy/x —3x 41 Ha
oTpeske [1;9].

e -3

2

¥y = —,n/}—lr—k 1.
205. Hangute TOUKy MUHMMYMa (PYHKLUU 3
o 4
2
y= —xvx—3x+1

206. Hangute HanmeHbLUee 3HaYeHMe (PYHKLMUK 3 Ha

oTpeske [1;9].

e -8

207. HanauTe Touky Makcumyma cyHkuun ¥ = / +0x —2x Jx.

o 4
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208. HaﬁnTag4Taw60nbmee 3HayYeHue cpyHkuum ¥ = 3o — 2xy/x Ha
oTpeske

o 1

2
y=——=xyx+3x+1.
209. Hangute TOouKy MakcuMmyma yHKLUN 3

e O

2
y=—=xyx+3x+ 1
210. Hangute HanmGonblee 3HaYeHUe (PYHKLUN 3 Ha

oTpe3ke [1;9].

e 10

3 . A v ;
211. Hamgute Hanbonbliee 3HaYeHUe PYHKLUU y==X 6,5x" + 14x — 14

oTpe3ke [—4:3].

Ha

e -3,5

212. HaitguTe TOuKy MMHMMYMa cbyHKUMM ¥ — —21x —x" + 32,

o -14

5 =3 a0
213. Haitgute Hambonbluee 3HaYeHne PYHKUUMN Sx —20x Ha

oTpe3Ke [—6:1].

o 48

y =3x" —20x" — 54

214. Hangute HanmGonblee 3HaYeHUe (PYHKLUU Ha

oTpe3ke [—4;—1].

e 10

215. Haiaute HauGonbLiee 3Ha4YeHUe PyHKUMM ¥ 3+27x—x
[-3; 3].

e 57

Ha OTpe3Ke

216. Hanaute Hambonbluee 3HaueHne yHkumm » X 3x+4

oTpeske [—2;0].

Ha

® 6

7, 8.3
217. Haitoute Hanbonbluee 3Ha4YeHne yHKUmMmM -+~ -+ +ox 16

oTpe3ke [—9:1].

Ha

e -10
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218. Hangute HauMeHbLlee 3HaYeHue pyHKUMK Y = 15 + 12X + X3 Ha oTpe3kKe
[-2; 2].

e -17
3
219. Hangute TOUYKY MMHUMYMa PYHKLMM y=x2—18x+29.
o 144
3
r=x7 —21x+11.

220. Hangute TOYKY MUHMMYMa (PYHKLUM Y

® 196

4.3.6. IlepBooOpa3Hasi yHKIUN, €€ IPUMEHEHHUE

1. ®yHkumsa F(x) =-0,5 cos 2x + C npeacraBnsieT co60i MHOXECTBO BCeX
nepBoo6pa3HbIX AnA PyHKLMHU:

o f(x) = -sin 2x
o f(x) = sin 2x

o f(x) =-0,5sin 2x

® f(x) = 0,5sin 2x

2. ®yHkuma F(x) = 2 In(0,5x-1) sBnsieTcs ogHOM M3 NepBOO6GpPa3HbIX (PYHKLUN:
f(x) =2/x

e f(x)=1/(0,5x-1)

o f(x) =2/(0,5x-1)

o f(x) = In(0,5x-1)

3. Ykaxute nepBoo6GpasHyto pyHKLuMmM f(X) = cos X, rpachmk KOTOpoi npoxoauT
yepe3 Touky (0;1):

o F(x)=sinx-1

o F(x) =sin x+1

® F(x) =sinx

o F(x) = -sin x+1

. y . -1 1

4. Hangute o6wuii BuO nepsoobpasHomn ansa yHkumum f(x) = 2\/}m+x
2

o \/ﬁ + 1n|x| + C

o —Vx+1+In|x|+C
o —2Vx+1+In|x|+C
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vx+ 1 +In|x| + C
e 2vVx+ 1+In|x|+C

5. Ykaxute nepBoo6GpasHyto pyHKumm f(x) =2x + 4x3 -1
® x?+ x*-x

o 2x% + 4x*4

° 2+ 12x2

o XZ+x*

6. YkaxuTe nepBoobpasHyto pyHkumm f(x) = 3x>+ 2x -4

® X3+ x? - 4x
o 6x+ 2
[¢] X3+ XZ

0 X%+ X - 4x
7. Hangute HeonpeaerneHHbIn uHTerpan ot oyHkumm f(x)=(3x+1)°

6
(3x;rl) +C

53x+1)" +C;
8. MHoxecTBO NepBoo6pa3HbIX (PYHKLMU f(x)=3x*-2x+4 UMEET BUA:
o xX*-x*+4+cC
o X—x%+4x+C

o 6x-2
6X—2_+C

9. Yemy paBeH onpeaeneHHbIN UHTerpan ot yHkumm f(x)=x3+2x Ha MHTepBane
ot a=-1 po b=17

e 0
10. Nnowaab purypbl, OrpaHNYEHHON NINHUAMM y=4—x° y=Xx+2, PpaBHa
® 4,5

11.Hangute HeonpeaeneHHbIN UHTerpan oT pyHKumum f(x)=(1-4x)3
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(1-4x)?
o 4

+C;

o (x—2x2)4+C;
o 3L-4xf +C;

C@-4x)

+C;
° 16

12. MHoxecTBO NnepBooGpa3HbLIX (PYHKUMMU f(x)=5x* —8x+1 UMeeT BuA

o X —4x*+1+C

o X —4x’+x+C

o 20x°-8

o 208*-8,c

13. Yemy paBeH onpeaeneHHbIN UHTerpan ot pyHkumm f(x)=3x%+4x Ha
MHTepBane ot a ao b, ecnn a=-2, b=17

e §
14. Mnowapb urypbl, orpaHU4EHHOMN NMHUAMM y =4x—x°,y = 4— X, PaBHa
e 45

15. Mnowapb KPUBONUHENHOW TpaneLun, orpaHMYeHHON CBepPXy rpacoMKom
dyHKuMn y = 2x Ha [0;3]paBHa (B KB.eA.):

e O

16. HanguTe nnowaab Urypbl, OrpaHMYEHHON 3aAaHHbIMU JIMHUSIMMN Y =
0O,x=ex=e’y= ; (8 kB.€A.)

o 2

17. Hangurte nnowaab purypbl, orpaHU4eHHOM 3a4aHHbIMU NIUHUSAMKU Y =

0,x= 1,x=e,y=§.

o 1

18 Haiitu Bce nepBooBpasHble dyHKumM f(x) = 2(2x + 5)*
° %(ZX +5)7° +¢

o) %(ZX +5)° +¢

o) g(Zx +5)°+¢

19. Onsa dyHKuun y = -3 sinx Hangute nepBoo6pasHylo, rpacpmuk KOTopon
npoxoauT Yyepe3 Touky M(0;10)

o -3cosx + 13
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® 3cosx+7
o -3sinx + 10

o b5cosx +1

20. [Ansa dyHKuMM y = 3sinx HaWauTe NnepBooGpasHyto, rpacPmk KOTopou
npoxoauT Yyepe3 Touky M(0;10)

® -3cosx+13

o 3cosx + 7

o =3sinx + 10

o 3sinx + 10

21. OnpepenuTte cbyHKUMIO, ANA KoTopon F(x) = x* — sin2x — 1 aBnseTca
nepBooGpa3HoOM:

3
f(x):%+c052x+x

O

f (X) =2x —2c0s2x

O

f(x)= 2x+%cost

3
f(x):x—+lc032x+x
3 2

O

22. Hawngute nepsoo6pa3sHyto ans pyHKUmum f(x) = 4x3 + cosx.

o F(X)=12x*—sin x+c¢

o F(X)=4x*+sinx+c

o F(X)=x"'-sinx+c

o F(X)=x"+sinx+c

23. [Onsa dyHkuum f(x) = X2 HanauTe nepBooGpasHyro F, NpUHMMaIOLLY IO
3apjlaHHOe 3HayeHue B 3agaHHOM Touke F (-1)=2

X 1
F(X)—+2=
()3 3

F(x):2x+2%

O

X 1
F(xX)=—"-4+2=
(X) 3 23

O

3

o F(x)=%—2%

1

24. Hangute nnowaab pUrypbl, orpaHNYEHHON NINMHUAMU Y = Jx m y=5x
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X
25. OnpepgenuTte yHKUMIO, ANA KOTopon F(X) = — cos 5" x3+4 saABnsaercs

nepBooOpa3HoOun:

o f(x)=—sin %-3x2

F(x) = Lsin X _ 3y
27 2

O

1. x
f(x) =—=sin = —3x°
(x) 55N 5

O

f(x) = 2sin %—3X2

26. Hangute nepBooGpasHyto ana pyHKumMm f(x) = x2 —sinx

3
o F(x):%—cosx+c

o F(x) =2x -cosx + ¢
x3
o F(x)=§+cosx+c

3
o F(x):%+sin X+C

27. [0Onsa dyHkumm f(X) = 2x - 2 HanauTe nepBoobpasHylo F, rpacmk KoTopon
npoxoauT Yyepes Touky A(2;1)

o F(x)=-x2-2x-1
o F(X)=x>+2x+2
o F(x)=2x>-2

® F(x)=x*-2x+1

28. Hangute nnowaab KPMBONMHEWHOMN Tpaneuun, orpaHUYeHHON NIMHUAMU Y
= 2x%,y=0,x=2

o b—
3
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o 2=
3
051
3
02z
3

29. Bbl6epuTe nepBoobpasHyto ans pyHkummn f(X) =4x-1,
F(x)=16x*—x

O

F(x) = 2x°

(@]

F(X)=2x"—x+1
F(x) =16x

O

30. Kakas n3 gaHHbIX PYHKUUI He ABNsieTCA nepBoobpasHomn Ana pyHKUUU
f(x)=sin2x?

o F(x):—%c032x
1

o F(x):2—§c032x

e F(x)=-2cos2x

o F(x) :4—%0032x

31. A7.HaihnguTte nnowaab purypbl, orpaHUYEeHHON INHUAMMU
y=sinx, y=0,x=0,x=7x.

o
o O
o1
o 2

32. Hanagute nnowaab purypbl, U306paKeHHON Ha PUCYHKe



wlol P owls wlN

33. HaiauTte nnowaab GUrypbl, U306paXKEHHON HAa PUCYHKE

NI~ N CAJ||E\> w |~

34. Hanaute nnowaab purypbl, 3o6paxeHHOW Ha pUCyHke ' " f I BL ] Y:
26

)
25

° 3

o 8
29

° 3

35. BbibGepuTe nepBoobpasHylo AnsA PyHKUMK f(x)=2-x.
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o F(X)=2x—-2x°

e F(X)=-0,5x"+2x+1
o F(X)=2-x°

o F(x)=-0,5x"

36. Kakas n3 gaHHbIX )yHKUUI He ABNsieTCA nepBoobpasHomn Ana pyHKUUm
f (x) =cos3x?

(@]

F(x)= 2+%sin3x

o F(X)= %sin 3X

F(x)= 2—%sin 3X

O

F(x) :4+%sin3x

37. Haunagute nnowaab GUrypbl, orpaHNYeHHON NNHNUAMM

y =CO0S X, y=0,x=0,x:%_

T
o 0
1
2

ore s

- e

38. Hangute nnowaab purypbl, N306pakKeHHON Ha PUCYHKe '

S
° 3
3

O

@)

!
2
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39. HainauTe nnowaas urypbl, M306paKeHHON Ha PUCYHKe

;
° 3
10
)
;
° 2
9
2

40. Hamnagute nnowanb pUrypbl, U306paKeHHON Ha PUCYHKE

o 8

41. ®yHKuma F(x) = 7sinx + 10x* asnaeTcs nepsoobpasHoit Ans dyHKLMM

o f(x)=7cosx + 40x3
® f(x)=—7cosx + 40x3
o f(x)=—7cosx + 2x°
o f(x)=7cosx + 2x°

- 1
42. Hagute o6wmit BUA nepsoobpasHbix Ans pyHkumm f(x) = 3x% — x* + =
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x5

° = x3 = L
F(x)=x ol
o F(x)=6—4x3—xz—3+c
a2 X1
o F(x)=3x P
—32 X _ 1
o F(x)=3x e i 4

43. [Ons dyHkumm f(x) = 3x* — 6x HaauTe nepBoOGpPa3HyIo, rpachnuk KOTOPO
npoxoaun Yyepes Touky M(2;5)

o F(x)=x%—3x?

® F(x)=x%-3x%+49

o F(x)=9

o F(x)=6x—-6

44. Hangute nepsoobpasHyto hyHKUMM f(x) = 3x% — 2x + 4, rpachmk KOTopoW
npoxoauT Yyepes ToOYKyA(—1;1)

® Flx)=x>—x*+4x+7

O F(x)=6x-2

o Fx)=x*-x*+4

o Fx)=x®—x?+3

45. Hangute nnowaab pUrypbl, orpaHndyeHHon nuHuen y = 1 — x3 n ocbio Ox

Bk oW

O
[EN
NI

46. Hanaute nnowapb pUrypbl, OrpaHUYEHHON NMUHUAMN Yy = 2 — x3, x =
-1,x=1

° 4

47. Hangute nnowapb pUrypbl, OrpaHUYEHHON NMUHUAMN Yy = —x2 — 4x, x =
-3,x=1
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48. BbluucnuTe nnowaab 3aWpUXoBaHHON Urypsbl

y
x’-2x+3
0 _-:I:
49. BbluucnuTe Nnowaab 3aWpUxoBaHHOW hurypbl | -
o 2=
3
o 12
3
o 4
1
O —_—
3
o 7=
3

50. Hanmgute nepsoobpasHyto pyHKUMM f(x) = 3x% + 2x — 3, rpachmK KOTOpOM
npoxoauT Yyepes TOYKYyA(1; —2)

® Flx)=x*+x*-3x-1

O F(x)=6x-2

o Flx)=x*+x*-3x+3

o F(x)=x3+x*-3x-5

51. YkaxuTte chopMyny, Mo KOTOPO MOXHO BbIYMCNUTL Nrowaab
3aWTPUXOBaHHOW pUrypbl, N306paKeHHOW Ha PUCYHKe
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o [(4-(x-2)*-x)dx
o [4-(x-2)Hdx

o —[}((x-2)%-x)dx

o [x—4-(x-2)?dx

o [((x-1)?-x)dx

3
52. HaunguTte Kakyo-nn60 nepBoo6pasHyIo PYHKUUN Yy = iz

o 1 —

4x2

3
o 4+ —
4x3

53. [Onsa dyHKuum y = =3 sinx Hanaute nepBooGpasHyto, rpacpmuk KOTopon
npoxoauT Yyepe3 Touky M(0;10)

o =-3cosx + 13

® 3cosx + 7
o -3sinx + 10

o 5cosx +1

54. Bbl6epuTe nepBoobpasHyo Ans GyHKLUUK f(x)=4x-1,
F(x) =16x"—x

F(X) = 2x°

o

@)

F(X)=2x"—x+1
F(x) =16x

55. Kakas n3 gaHHbIX )yHKUMIA He ABNseTcA nepBoobpasHon Ana pyHKUUK
f(X)=sin2x?

F(x):—1c052x
o 2

F(x) =2—10052x
o 2
o« F(X)=-2cos2x

1
F(x):4—50032x
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56. Hanaute nnowaab urypbl, orpaHN4eHHON JINHUAMMU
y=sinx, y=0,x=0,x=7x

e 2

57. Kakas n3 gaHHbIX )yYHKUUIA He ABNsieTcA nepBooGpasHon Ana (yHKLUM
f (X) =c0os3x?

F(x)= 2+%sin3x

@)
F(x):lsin3x
o 3
1.
F(x)=2-=sin3x
o 3
1.
F(x)=4+=sin3x
o 3

58. Hangute nepBoo6pasHyto F dpyHKumm f(x) = 3x2 + 4x3, ecnn F(2) = 15

® F(x)=x3+x%*-9

o F(x) =x3+ 2x%- 25
o F(x)=x*+2x3-17
o F(x)=2x3+2x*-33

o
59, -u -9 "™ Ha pucyHKe n306paxéH rpadmk
-
o F(x) =x"+300" +305x — =
HekoTopoun (pyHKUUM ¥ — fix). PyHKLUMA S —

oA Ha 13 NepBOOOpa3HbIX (PyHKLMUMN Flx). HanauTte nnowanb 3aKpaleHHOMN
curypbl.

e 12
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60."

0 * Ha pucyHke U3obpaxéH raadmx HeKoTopou

fx F(x) =2x" — 54x% + 488x — =

V= Xl.

pyHKUUN T PYHKUMU (A, — ofAHa u3
nepBooOpasHbIX PYHKLUN "HanguTte nnowaab 3aKpaweHHOU urypbl.

e 8

61.° " Ha pucyHke n3o6paxéH rpacpmk HeKOTopom
- I
L F(x) =x* —30x* +301x— =
dyHkumn ¥ = f(X). ®dyHkuus

— ofiHa u3
nepBooOpasHbIX (pyHKLUN Flx). HanguTe nnowaab 3aKkpaweHHON puUrypsbl.

o 4

I
]
f
|
I II,_

-
|

e

|

\
|

62.°

1 * Ha pucyHke usobpaxeH r;lngq)m(
. F(x) = 2x" — 60x° + 601x — —
dyHkumm ¥ = f(X). dyHkuus 7 — opHa u3

nepBoobpasHbIX PyHKLMM flx). HanauTte nnowanb 3akpaweHHOW puUrypbil.
® 6
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-1 """ Ha pucyHke nsobpaxéH

rpachmk HeKoTopou

63.

. 5
F(x) F(x) = 2x" 4+ 60x" + 602x — T
¥ = X -
pyHKUUN ) dJyHKuM?uj — ofAHa u3
nepBooOpasHbIX PYHKLUN "HanauTe nnowaab 3aKpaleHHoON Urypbl.
e §
!II I!:' Wy
4
b N
.
w
W
64. —3 "™ Ha pPUCYHKe M300paxéH rpadmk HEKOTOPOW

Fx)=x +12x* 4 51x—3

dyHKuun ¥ — flx). DyHKUUA — ofHa u3

nepBooOpasHbIX (pyHKLUN flx). HanguTe nnowaab 3akpaweHHon purypbil.

e 8
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65. 3 ” Ha pUCyHKe V|306pa>|<e|-| rpadmk !ﬁKOTOpOM
e F(x) = 2x" 4 24x" + 97x <
dbyHKUMM y =g, DyHKUM (x ~ — opHa u3
nepBooOpasHbIX PYHKLUN HanauTe nnowaab 3akpaweHHOn puUrypsbl.
® 6

66. - -3 ""Ha PUCYHKE M300paxéH rpadmk HEKOTOPOW
5 _ 7
L F(x) =2 +24x" +99x — =
doyHkuun ¥ — fix). DyHKUUA 4 _ opHa n3

nepBooOpasHbIX (pyHKLUN flx). HanguTe nnowaab 3akpaweHHon purypbil.
e 81
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67. -2 " Ha pucyHKe M3069a>|<e|-|1rpaq)m< HeKoTopoW
pyHKUMM ~ dJyHKLwl (x). — oAHa u3
nepBooOpasHbIX PYHKLUN HanguTe nnowaab 3aKkpaweHHON purypbil.

e 1

ii f $
i |
| 1
il |
II |
||. III
| |
III III
IIII IIII
v
68. -

Ha pucyHke nsobpaxéeH rpacpuk HekoTopon

‘ 12 — opna u3
nepBooOpasHbIX (pyHKLUN f1x). HaiguTe nnowaak 3aKpaweHHoun urypbl

e 8

L F(x) =2x" + 18x% + 56x
dbyHKuMn ¥ — flx). PyHKUMA
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69. :

' " Ha pUcCyHke V|306pa>|<e|-| rpacbvu( HeF?Topou
o F(x) ) = 2x° — 18x7 4 55x
y=flx).

hyHKLUUN <Dy|-||<u,v|ﬁ

nepBoo6pa3HbIX (PYHKLMUN

— ofiHa u3
"HanauTe nnowaab 3aKpaleHHoN Urypbl.

70. " ' ” Ha pPUCYHKe n3o6paxéH rpadhmk HeKoTopoW
7 .
F(x)= %.r‘ 6x° + 19x — 2

— oAHa 13
nepBooOpasHbIX (pyHKLUN f(x). HaiguTe nnowaak 3aKpaweHHoun hurypbl

dbyHKUMN ¥ — Flx). PyHKUMA

e O
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-
71, © 5 * " Ha pwcyHKe2M306pa>KéH rpacumk
; g
o Flx)==x —12x"+73x—13
v = flx). ‘ 3
PyH ns —
"HanguTe nnowaab 3aKpalleHHON

HeKoTopoun PYHKLUMM ~
ofiHa U3 NnepBoOOGpa3HbIX PYHKUMU

¢urypbil.
e 6

* " Ha pucyHke n3obpaxéH rpacdmk
19

72. 0
. F(x)=x"—21x> 4+ 149x — —
HekoTOopoun hyHKUUM ¥ — flx). CDyHKl_J,Mfl 10 —
ofiHa U3 nepBooGpa3HbIX PyHKLMUU f1x). HainguTe nnowaab 3aKpalleHHOW
¢urypbil.
e 6
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73. ¢

¢ " Ha PUCYHKe U306paxeH rpadwuc| g
ooy 3 3
L F(x)=x" —2Ix"+152x — —
§ vy = fix). 11
HeKoTopou thyHKLUMN ¢y|-||?.t|ﬁ| —
ofiHa U3 NnepBooOOGpa3HbIX PYHKUUM "HanguTe nnowaab 3aKpalleHHON
¢urypbil.
o 1
L El .i
i: il
ll. =i'
|I i|
| i
| |
|II Ill
III I|
|III Illl
v
74. "

* " Ha pUCYHKe M306paxeéH rpacdumk

o ]
. F(x) =2x" — 48x% + 385x — =
HekoTopoun (hyHKUUM ¥ ~— fix). PyHKLUMA 3

ofiHa U3 nepBooGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaweHHOW
curypbil.

® 6
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2 * Ha PUCYHKe U306paxeéH

]
-

75. "
rpachmk HeKoTopoun P
. F(x)==x>—20x* +201x— =
v = fix). %) 3 Y
PYyHKUMN Uﬁj — ogHa u3
"Hangute nnowapnb 3akpaweHHoN urypbl.

pyHKUMM ~
nepBooOpasHbIX PYHKLUN

e O
N
# b
|'l|l.. "'ll"l
||I.I IIII-
IIII IIII
76, -1 -7 " Ha pUCYHKe n306paxéH rpacdmk
HEKOTOpOM
- 4 . 34 , 280 18
o Fx)=—=x"——=x"——x——
cpyrkumm ¥ = J(X). dynkuns 9 3 3 5 — opgHa u3
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaak 3aKpaweHHOu urypbl.

® 6

77, ; » "Ha pPUCYHKe M306paxéH rpad)uk HEKOTOpoWu
) I 3l , -
L F(x)=—=x'+—=x>—105x—3
dbyHkumn ¥ = f1X). Oynkuna 2 — oAHa u3
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaae 3aKpaleHHoOu purypbl.

® 6,75
® 6.75
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78.° " "Ha pucyHke opaxeé achuK HeKOTOpOW
, pwyn1 n3qobp Hrp(t?VIH TOpOou

o Flx)=—=x"4+—x"—42x — —
v= fix). 5 10 11
pyHKUMMN quHKLl,VI?UL_j — oAHa u3
nepBooOpasHbIX PYHKLUUN "Hangute nnowapnb 3aKkpaweHHoON urypbl.
e 2,7
e 2.7
N
.f;/ \"-. -
79. - - """ Ha pucyHke n3o6paxéH rpacduk
L Flx)= —=x — —x —35x— —
HekoTopoun chyHKUUM ¥ — fix). PyHKUMA 6 I —

ofiHa U3 nepBooGpa3HbIX PyHKLUU Flx). Hangute nnowanb 3aKpalweHHOW
¢urypbil.

e 2725
e 225
N t
' N
.."'lll;: .""-.
.'ll'll'l.l I‘III
80. -w -5 "™ Ha pucyHke n3o6paxéH rpadmk
) 1 . 9. I 1
L F(x)=—=x ;_1'3 30x — —
HeKoTopoun pyHKUMmM ¥ — flx). PyHKUMA 2 - 8 —

ofHa U3 nepBooGpasHbIX PyHKUMMU flx). HanguTe nnowaab 3aKkpaweHHOMN
durypbi.

e 12,5
e 125
- 1
AN

' \

.-"f 4
81. 6 """ Ha pucyHke n3obpaxéH rpadmk

HEKOTOpOM

11, 33 , 297 |
3_222_ 220,

F(x)= —— -
W="35" 3 5 2_opmans

dyHkUuun ¥ — .f'fﬁj- PyHKLUMA ‘
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaak 3aKpaleHHoOu purypbl.

® 4,95
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4
/ x__\\ L
82. —6 """ Ha pucyHke nsobpaxéH rpacdmk
7 4 35 7
o Flx)=—5zx" — X — 42— —
HekoTopon dpyHkuumn ¥ = f(X). dyHkuua 27 6 4__

OoHa U3 NepBOOOpPa3HbIX (PyHKLUMN Flx). Hanaute nnowanb 3aKpaleHHOW
¢urypbil.

e 1
A j
4 N
i h
4 "'\_\
.'II I"l.
A A .
83. —5 """ Ha pucyHke nso6paxéH rpacduk
HEeKOTOpOU
o | - 21 5 135 13
G Flx)=—=x"——x"——x——
dbyHkumn ¥ = f1X). Oynkuna 4 4 4 2 —opHaus
nepBooo6pasHbIX (pyHKLUN f(x). HainguTe nnowaak 3aKpaweHHOU urypbl.
e §
A
A
J !
III III
84. — "" Ha pUCyHKe n3obpaxéH rpadumk

o - I
L F(x) = —x° —21x% — 144x — —
HekoTopon dpyHkuun ¥ = f(x). PyHKUMSA 4 —
ofiHa U3 nepBooOGpa3HbIX PyHKLMUU J1x). HainguTe nnowaab 3aKpalueHHOM
¢urypbl.

° 4
— '|:'r
85. = 6 """ Ha pucyHke n3o6paxeéH rpacuk
_ s 21 5 T2 -+
o Flx)=——x"——x"——x— =
HekoTopour pyHKUUM ¥ — flx). PyHKLUMA 10 10 5 3

ofiHa U3 nepBooOGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaleHHOW
¢urypbil.

e 0,4
e 0.4
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'g. |_'|1.rr -
86. : 5 Ha pl:::cyl-;xe M3q6r:am%rga¢:: 7
o X)=—=Xx"— —x"—24x— =
y y=fix). W 5 10 6
HeKoTopou PYHKLUU PyH ns —
ofHa U3 nepBooGpasHbIX PYHKUMM "Hanaute nnowaab 3aKkpalieHHOM
durypbi.
e 25
e 25
A 't
y N
/’f \\"\. -
87. = —4 """ Ha pucyHke n3obpaxéH rpadmk
o 9 , 9
o Fl(x) = —x — —x? —12x 5
HekoTopoun pyHKUUM ¥ — flx). PyHKLUMA 8 4 o —

ofiHa U3 nepBooGpa3HbIX PyHKLUU Flx). Hamngute nnowanb 3aKpaleHHOW
¢urypbil.

° 4
O\
||l I'.
/ -.
|II I'.
IIII III|
88. - """ Ha pPUCYyHKe n306paxéH rpadmk HEeKOTOpOiA
dyrkumn ¥ = £ (X). Oynkums F(x)=—x"—18x" —105x — 20

— ogHa u3
nepBooOpasHbIX (pyHKLUN f(x). HaiguTe nnowaak 3aKpaweHHoun purypbl.

£
-
|III II'
|II II'
|II II|I
89. K  Ha pucyHKe n306paxéH rpadmk HEKOTOpPo
: 5 5
o Flx)=—2x——=x*—90x—10
dyHkummn ¥ = J1X). dyHkuua 4 4

— oAHa u3
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaak 3aKpaluleHHoOu purypbl.

e 5
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__/ \'-‘ i
90. ¢ = """ Ha PUCYHKe M306RAKEH rpachk HEKOTOPOIA
o F(x)=—=x"—=x* —9x— =
v= fix). 6 4 '
pyHKUMMN quHKLl,VI?UL_j — ofHa u3
nepBooOpasHbIX PYHKLUUN "Hangute nnowapnb 3aKkpaweHHoON urypbl.
e 2725
e 2725
AT
91. -4 —9 """ Ha pucyHke n3o6paxéH rpadpmk HeKOTOpoOM
- I 2, :
o F(x)=—=x"— —x*—9x—=
doyHkuun ¥ — fix). ¢yHKuMg ‘ 5 5 J — opHa u3
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaak 3aKpaweHHoun purypbl.
e (0,8
f-__ I ._\_.flh
/// ™
y b
;'/ \\
4 A\
92. ¢ ! * " Ha pucyHke nsobpaxéH rpacuk
) 4
L Fx)=——x" — =x* 4 3x— —
HeKoTopoun pyHKUuUmM ¥ — flx). PyHKUMA 18 4 11—

oAHa U3 nepBoooGpasHbIX PyHKLMUMU flx). HanguTte nnowaab 3aKkpaweHHOMN
durypbi.

e 20,25
® 20.25
ity fﬁx
93. " 1 4 * Ha pucyHKe n3obpaxeéH rpadmk HeKoTopomn
. 2 12
o F(x)= S = - —=x-8
dyHkummn ¥ = 1 1X). dyHkuua 5 5 5 — oAHa u3

nepBooOpasHbIX (pyHKLUN flx). HanauTte nnowaab 3akpaweHHOn purypbl.
e 16
e 1.6
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94, ¥ 2 > " Ha pucyHke V||306pa>fe|-| rp:mwu( HFﬁOTOpOM
‘ F(x)=—=x'4 = —
v = (). X) = g" | 6! 3 X 9
pyHKUMMN quHKLl,VI?U:j — ofHa u3

nepBooOpasHbIX PYHKLUUN "Hangute nnowapnb 3aKkpaweHHoON urypbl.
e 15

e 1.5

95. 3 " " Ha pUCyHKe n3obpaxeéH rpacdhuk HeKoTopomn
63 16
o F(.t}z——l 4370 - —x— —
cpyrkumn ¥ = J(X). Oynkuns d S 3 —opHaus
nepBooOpasHbIX (pyHKLUN f1x). HainguTe nnowaak 3aKpaweHHOU urypbl.
° 64
® 6.4
& -____d--""_. — _EEH-—
e .
A N
.—'"/ \'\.
w |
96. " 0 “ Ha pucyHKe n3obpaxéH rpacdmk
o Flx)=——x 4+ —x*—Zx—15
HeKoTopoun pyHKUMmM ¥ — flx). PyHKUMA |8 12 3 —

ofHa U3 nepBoo6pasHbIX PyHKUMUU flx). HanguTte nnowaab 3aKkpaweHHOMN
durypbi.

e 20,25
e 20.25
A
£
! E-.
97. ¢ ! " " Ha pUCYHKe U3006paxeéH rpadpmk HEKOTOpoW
] I . 121 , 154 7
o Flx)=——x"+ xT— xX— =
dyHkummn ¥ = J1X). dynkuua 30 20 d 3 — opHa us

nepBoobpasHbIX PyHKLMM flx). HanauTte nnowanb 3akpaweHHOWN puUrypbil.

® 4,095
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v B
98. ! 1 ¥ Ha pucyHke U306paxEH rpachmk
F(x) =p _VI} i :iorzp @rp ib
3 v = flx). o 18 6 3 4
HeKoTopou thyHKLUMN PYHK ns —
oA Ha U3 NepBOOOpPa3HbIX PYHKLMUM "Haiaute nnowanb 3aKkpalieHHOM
¢urypbil.
® -5864
AT
A N
Y N
1 i \"" s
99. ° 6 ¢ " Ha pucyHKe n3o6paxeéH rpacduk
HeKoTopou
. 7 2] | 89 7
oo Fl(x) = — - =
dbyHKUUn ¥ — fix). PyHKUMA 30 4 S 9 — oAHa u3

nepBooOpasHbIX (pyHKLUN flx). HanguTe nnowaab 3akpaweHHon purypbl.

e 23

If‘_

100. * 6 ¢ * Ha pucyHkKe n3o6paxeéH rpacuk

. l - 9, &I 5
oo Fx)=——=x"4+-x——x—=
HekoTopoun (pyHKUUM ¥ ~— fix). PyHKLUMA 10 4 J 2 —

ofiHa U3 nepBooOGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaweHHOW
¢urypbil.

e 1,35
e 1.35
i )_.-'—
’f \"'x
I x’\
! / b -
101. ° 8 10 “ Ha pucyHke n3obpaxeéH rpacdpumk
3. 81 6
g Flx)= -4+ —x* — 144x— —
HekoTopon dpyHkuumn ¥ = f1X). dyHkuua 5 5 11—

ofiHa U3 nepBooGpa3HbIX PyHKLMUU Flx). Hangute nnowanb 3aKpaleHHOW
¢urypbil.

e 24
e 24
102. " 8 10" Ha pucyHKe n3obpaxeéH rpacpumk
, 1 . 27
L F(x) = ——x+ =—x* —60x — |
HekoTopoun (hyHKUUM ¥ — flx). PyHKUMA 4 4 —
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ofiHa U3 nepBooOGpa3HbIX PyHKLMUU flx). Hangute nnowanb 3aKpaleHHOW
durypbi.

e 1

4.3.7. KoopauHaTbl 1 BEKTOPHI

1. OaHbl Toukn A(4; 5; 1) n B(0; 9; -8). Yemy paBHa anuHa oTpe3ka AB?

288 g

J32

(@)
N

2. YkaxuTte napy KormnsinHeapHbIX BEKTOPOB:
a(;4;5) , b(0;8-1)

5(2;8;—1)VI 5(4;16;—2)

a(0,0,0) , b(8;4:3)

a(1;2;2) , b(-1;2;2)

a(L-34)  b(4;-31)

3. BekTop ﬁ(4;—8;6)opTor0Hane|-| BEKTOpy n. YKaXuTe KOOpAMHATDI
BeKTopa n:

n(-L-2-3)
n(L2:3)
n(-2;2:4)
n(2-2-4)
n(-2-2:4)

4. BbluMcnuTb KoopAuHaThl cepeauHbl oTpeska AB, ecnu A(-10; 2; 3) u B(0; 16; -
7).

268



8.

(5:-8:2)
(-5:9,-2)
(-5:8;2)
(5:9,-2)
(—10;14;-4)

YeMy paBeH Mmoaynb BeKTopa MN , ecnu M(v3;v2;7/5) N(243;3V2;5)
J5

J13

Ji1

JV3+v2

J2 43

BbluMcnuTb ckanspHoe Npou3BeneHNe BeKTOPOB 21(2;—1,5;4) n 5(—3,5;2;0)
-10

-3 1 .
[aHbl BEKTOPbI a(gigil) n b(

). BbluncnuTtb KoopauHaTbI BeKTopa

N |~

1.3
4’8
m=15a-8b.

(51515

(ér%ﬂ@

(—3,—-15;-5)

(-3,2,7)

(7:2,11)

Hanbl Toukn A(0; 18; -1) n B(4; 13; 0). Hemy paBHa anuHa otpeska AB?
V113

Ja2
V32
J81
24/32
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9. Ykaxute napy KonnuHeapHbIX BeKTOPOB:

a(;4;5) , b(0:8-1)

. a(28-1) b(416,-2)
a(0;0,0), b(84;3)
a(t;2;2),, b(-1,2;2)
a(L-3;4) , b(2-6:8)

10. Bektop ﬁ(—l;—4;3)opTor0HaneH BeKTOpY n . Ykaxure KOOpAWHaTbl BeKTopa

—

n:
n(-1-2-3)
n(L2:3)
n(=2:2;4)
n(2-2:4)

n(-2,-2;4)

@)

11. BbluucnuTb KoopaMHaThl cepeanHbl oTpeska AB, ecnu A(-5;1; 10) u B(-5;
15; -14).

(5-8;2)

(-5:8,-2)

(-5:8:2)

(5,9;-2)

(-1014,-4)

12. BbluucnuTe KoopauHaThbl cepeauvHbl oTpeska AB, ecnu
A(1;-1;3),B(3;-1;1)

* (2;-1;2)
o (2;1;2)

o (-2;-1;2)
o (-2;1;2)

13. Yemy paBeH moaynb BeKTopa w, ecnu M(Z\/§;3\/§; \/E) N(x/§; \/E;O)

7
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o W11

. 15
o VJ2+43

14. Tpu KaKOM NONOXUTENLHOM N BEKTOPbI (2n +2;l;2) n (n;O;—2)
OpPTOroHanbHbI?

-2; 1

o O O O
N

[ ]
Ay

15. BbluucnuTb ckansipHoe npousseneHne BeKTOpPoB ZI(L—L5;8) n 5(5;2;1,5):

e 14

16. [OaHbl BeKTOpbI 21(3;—3;5) 7 6(3;0;5). BbluncnuTb KoopAuHaTbl BeKTopa
m=5a—6b.

.21
o 151515
7 1
) (g;—g;lo)
o (3-15-5)
o (=327)

5 (7;211)

17. 16. a{L2-3} b{-321} Z{—3:—6;9}.
OyAayT BEKTOpblI...

b

Torpa KonnuHeapHbIMU

>
O a
>
b

ol

@) n

N

5
® aunc

%
18. M (xq;y1; z1), K (X9; yo; Z9). Toraa koopanHaTbl BeKTOpa KM paBHbL...

® {Xy —Xp Y1 — V2iZ1 — Z3}
O {Xp —X4;¥2 — V1,2, — 21}

X1+X2 Y1tY2 Z1t2;
O ) )
2 2 2
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N
19. @ {m; n; k } Torpa BepHoO, YTo...

—_

o lal=vm+n+k
® J|a| =vm?+n?+k?
o) I?sz mnk

R
20. JDaHbl Touku M (-1; 2; 3) u B (1; —1; 5). Toraa koopauHaThl Bektopa BM
paBHbL...

o {-2;3-2}
o {2;-3;2}
o {2;1;2}

o {0;1;2}

o {0;3;-2}

21. A(-1;0:2), B(L -2; 3). Torna | ABI=

e 3

22. M (xq; Y1 z7), K (X9; Y92; z9). Toraa anvHa BekTopa KM pagna...

b \/(x1 — %)%+ (V1 —¥2)2 + (21 — 2,)?
©) \/(xl + )2+ (1 +¥2)%2 + (21 + 2,)2

O \/(x1 +y1+21)% + (xp + ¥, +23)?

BN
23. [OaHbl Toukmn K (2; =1; =3) u M (1; —2; 3). Toraa koopAUHaTbLI BEKTOpa KM
paBHbI...

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 | AB[=_

e 5

25. Kakoe yTBepxaeHue BepHoe?

N
-

ab=|al|-|b|-cos (a, b).

272



N
- -

ab=|al|-|b|-sin (a, b).

A

©)

—

|a|-|b|=ab -cos (a, b).

©)

-

26. CkansipHoe Npov3BeaeHNe BEKTOpoB & {ai; Ay aS} nb {by; by; by} paBHoO...

® q,b+a,b,+asbs
O ay,a,az + byb,bs

O aybybs + bya,b; + bibyas

- -

a{-213} 4 b {-4;2,-1}

27. CkansipHoe npou3BefeHue BeKTOpPOB paBHo...

o 7

8. alb, g{l;—2;4m}, b{22m+L-m} Torgam= ...

0; -1

Takoro m Het
0;1

-1

2;1

o O O O

29. 35. Kakoe yTBepxaeHue BepHoe?

coS (a B) |a| lbl

o ab
cos (g, B)z %ab%.
. YR
sm(a b)_a—b.
lal-|b]

—

30. CkansipHoe NpousBesieHNe BEKTOPOB & {37,-2} u b {-124}

paBHo...
e 3

31. ZLB}’ a{n;_Z;l}’ b{n;]‘;_n}'Tor.uan=...
o 2:--1
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-2; 1

Takoro n Het
0

o o O O
Ay

32. Haitpute ckansipHoe NpousBeaeHme a - b, ecnu: |a|-3, [b|-4 2[a:6)=120°.

® -6

33. Hamaute ckanspHoe npousBeneHMne a - b, ecnu: ‘5‘:6, ‘5‘:1, 4(5;5):1350.

o 32
o 3V2
3
V2
o 3V2
o 6V2

34. Hampute ckansipHoe Npou3BeAeHMNe a - b, eCNH: ‘5‘:4, ‘6‘:5, 4(5;5):150°.

e —10V3
o 10vV3
o 10

o V3

o 5V3

35. Hampgute ckansipHoe nNpou3BeAeHMe a - b, eCNHn: ‘5‘:7, ‘6‘:2, 4(5;6):1200.

36. Hamaute ckanspHoe NnpousBeneHMue a - b, ecnu: ‘5‘:2, ‘6‘:5, 4(5;6):1350.

e 52

O

5v2
V2
5

2v/3
242

o O O O

37. Hanaute ckansipHoe NpousBeAeHMne a - b, ecnu: ‘5‘:6, ‘5‘:3, 4(5;6):1500.

e 93
o 93
o V3
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o 9
o 6V3
o 3vV3

38. Haiigute yron mexay BekTopamm 2 n b, ecnnd-b =12, [d/ =3, |b|=8

o 30°

® 60°

o 120°

39. Hanaute yron mexay Bektopamu a{5; —2; 7} u b{7; 5; 2}.(OTBeT ykaxuTe B
rpapycax)

® 60

40. Hangute yron mexay Bektopamu a{2; 1; 1} u b{-1; —1; 0}. (OTBeT yKaxuTe
B rpagycax)

e 150

41. Hangute yron mexay Bektopamu a{7; 0; -1} n b {7; 4; 4}. (OTBeT ykaxuTe B
rpapycax)

e 45

42. Hawngute yron mexay Bektopamu a{7; 2; 1} u b{1; 1; 0}. (OTBeT ykaxuTe B
rpapycax)

e 30

43. Hanpgute yron mexay Bektopamu a{4; 5; =2} n b{-7; -5; —4}. (OTeeT
yKaXxute B rpagycax)

e 135

44. Hangute yron mexay Bektopamu a{—4; 1; 1} u b {-1; -1; 0}. (OTBeT yKaxuTe
B rpagycax)

® 60

a(330) y b00) (oreer ykanure &

45. BbIMMCAUTBL Yron MeXay BeKTopamm
rpapycax)
® 45

a(0;44) ,

46. BbI4MCNINUTL Yron mMexay BeKTopamu b(0;3,0) (OTBeET yKaxute B

rpapycax)
® 45

47. [OaHbl KoopauHaTtbl Touek: A (1; -1; —-4), B (-3; -1; 0), C (-1, 2; 5), D (2; =3;
1). Torpa KocuHyc yrna mexay npambimu AB u CD paBeH...
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e -0.7

o -0,7

48. [OaHbl KoopauHaTbl Touek: C(3;-2;1), D(-1;2;1), M(2;-3;3), N(-1;1;-2). HanauTte
KOCUHYC yrna mexnay BeKropamu CD w W(OTBeT yKaxuTte B rpagycax)

e 0,7

e 0.7

49. BbluucnuTe yron mexay npsamMmbiMmu AB u CD, ecnun
A(3;-2;4),B(4;—-1;2),€(6;—-3;2),D(7; —3;1). (OTBeT yKkaxxute B rpagycax)

® 30

50. Bbluucnure yron mexay npsaMmbiMmu AB u CD, ecnn
A(5;—-8;—-1),B(6;—8;—-2),C(7;—5;11),D(7; —7; —9). (OTBeT ykaxurte B
rpapycax)

® 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 YKaXute B rpagycax)

e 0

52. Bbluucnure yron mexay npsaMbiMmu AB u CD, ecnun
A(—6;—-15;7),B(—7;—15;8),€(14; -10;9),D(14; —10; 7). (OTBeT ykaxurte B
rpagycax)

® 45
53. HOaubl Toukn A(1;3;0),B(2;3;—1),C(1; 2; —1). Boluncnurte yron mexay
BEeKTOpamMu CAvCB. (OTBeT yKaxuTte B rpagycax)

® 60

54. HauguTte yron A TpeyronbHUKa, BepLUIMHaMU KOTOPOro AABMNATCA TOYKU
A(1;-1;3),B(3;—1;1),€(—1;1; 3) (OTBeT ykaxuTte B rpagycax)

e 120

55. HaungwuTte yron B TpeyronbHuka, BepLiMHaMN KOTOPOro ABMAKTCA TOYKU
A(1;-1;3),B(3;-1;1),€(—1;1; 3) (OTBeT ykaxuTte B rpagycax)

e 30

56. BbluMcnuTe yron mexay Bektopamm a{2; —2; 0} u b{3;0; —3}. (OTBeT
yKaXxute B rpagycax)

® 60

57. BbluucnuTe yron mMexay Bektopamu a{v2;vZ; 2} u b{-3;-3;}. (OTeeT
yKaXute B rpagycax)

276



o 135

58. BbluucnuTe yron Mexay Bektopamu d{0; 5;0} u b{0; —/3;1}. (OTeeT
yKaXxuTe B rpagycax)

e 150

59. BbluucnuTe yron mexay BekTopamu a{—2.5;2.5;0} u b{-5;5;5v2}. (OTBeT
yKaXxuTte B rpagycax)

e 45

60. [OaHbl TOYKMK

A(3;—1;0),B(0;0;-7),€(2;0;0),D(—4;0;3),E(0; —1;0),F(1; 2;3),G(0; 5; —7),H(—\/§; V3;
Kakue u3 aTUX Touek nexar Ha NNocKocTn 0xy?

e A

[ J
o 0O W

(@]
T G M m

61. [OaHbl 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), 6(0; 5; —7), H(—V/5; V3;
Kakune n3 aTux Touyek nexar Ha nyIockoctn 0yz?

o A

B
o C
D

o e
M m

62. [aHbl TOUYKH
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; V3;
Kakue U3 3TUX Touyek nexart Ha nnockoctn 0xz?

o A
e B

e C
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I @ m m O

o O O O

63. [OaHbl Touku A (3; -1; 4), B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HanguTe
paccTosiHue Mmexay cepeamHamm otpeskos AB n CD.

e 1

64. [OaHbl BekTOopbl ¢ = (3;-2;1) na = (2;-3; —1). Hangure |¢ — 23|

SIS

65. [Oanbl Toukn K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). HainguTe Takoe 3HauYeHue y,
yTOObLI BhINONHANOCHL ycrosue KT = PT.

e -4

66. B ky6e ABC[ A:B:C1[11, ycTaHOBUTE COOTBETCTBME MeXAy BeKTopaMu U ux
B3aUMHbIM pa3meLleHneM.

AZ[ )51 B1C1
KONJTIMHEapPHbI

A{Au ]l

141 Ay
NMPOTUBOMOJIOXHO HanpaBJieHbl

BCu AA,
cKpeuwumBarowmnecad

BB, n AA,
nepneHANKYNSpHbI

67. YcTtaHoBUTE cOOTBEeTCTBUE MeXxay BeKtopaMu U 3Ha4YeHUsAMU ux ArinH.

ﬁ=(0;2;-4)
245
a=(0; 1; -3)
J10
C=(-1; 4; 8)
9
B=(1; 2;5)
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68. MWcnonb3ys AaHHbIEe ONMWHBLI BEKTOPOB U KOCUHYCbl YNIOB MeXAy HUMM
yCTaHOBUTE COOTBETCTBUE MeXAY HUMU U 3HAYEHUAMU CKansipHoOro
npou3BeaeHUsi BeKTOPOB C U 3.

18| = 5, |3|=12, 4(56):600

¢-a=30
@ =3, [8l =v2 Aac)-45°
4
¢-a=3
[l =5, ] = 6, Aac)= 120
¢-a=-15
& = 4, |7 = 7, Lac)=180°
¢-a=-28

69. OnpegenuTe KOCUHYC yrna mexay BekTopamm a (2; -1;3) u E (1; -4;3)

70. Kakasi U3 gaHHbIX TOYEK NeXWUT Ha ocu z?
o A(0;3;1)

o B (0;0;0)

e C(0;0;4)

o D (0;-3;0)

/1. Hamgute koopamHaTbl cepeaunHbl oTpeska PQ, ecnim P (1,2; -3; 6,3), Q (-2,6;
3,2; -5,1).

e O(-0,7;,0,1;0,6)

o 0(1,9; -3,1; 5,7)

o 0(0,7; -0,1; -0,6)

o 0O(-1,9; 3,1; -5,7)

72. Hawngute KoopauHaThbl BeKTopa ﬁ, ecnu A (-3; 2; 1), B (1; -4; 3).
o AB(4; -6; 2)

o) ﬁ(-z; -6; 2)

o AB(-2; -2; 4)
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o) ﬁ(4; 6; 2)

73. HamguTte pacctosiHne mexay Toukamm B (-2; 0; 3), K (3; 4; -2).

74. Hangute cymmy BeKTOpoB d = G 0, 3;%), d= (_%;g; _%)

@]
1 E-_lj
., L 630" 20

75. Touka M — cepeauHa otpeska AB. Hangute koopamHaTthl Touku B, ecnu A
(2; -1; 6), M (1; 4;0)

o B (0; 7; -6)
o B(@4;7;6)
o B(3;-6;12)

® B(0;9; -6)

76. BbluncnuTe yron mexay Bektopamu ¢ m @, ecnm, [¢| =2, |3| =3 ,¢x3a=3
(B rpapgycax)

e 30

/7. Yemy paBHO pe6po ky6a ABCDA1B:1CiD1, ecnu A (2; 0; 0), A1 (2; 0; 4)?
o -4

o 16

/8. BbluncnuTe pa3sHOCTb BEKTOPOB 71 — c_i, ecnun = (-2;-1;4), d= (3;1;,-1).

® (-5;-2;5)
o (1;0;3)
o (5;2;-5)
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o (-5;0; 3)

79. [OaHo BekTOp 3= (6;—8;0). HanauTte KoopauHaTbl BeKTopa —1,58.

(@]

(9; 12; 0)
(-9; 12; -1,5)
(9; 12; -1,5)

O

(@]

(-9; 12;0)

80. Hanaute KoopaAUHATLI TOUYKU, CUMMETPUYHOM Touke A (-1; 3;
2),oTHOCUTENbLHO Touku Q (3; -1;4).

o (5;1;10)
o (5;-1;6)
® (7;-5,6)
o (-7;5; -6)

81l. Hanaute paguyc 1 KoopauHaThbl LeHTpa cipepbl X2+ y2 + 72 —2x + 4y — 27 =
31

o 0(-1;2;-1),R =37

e 0(1;-2;1),R=+~37

o 0O(1;-2;1),R=37

o O(-1; 2;-1),R=37

82. DOaubl BekTOpbI ¢ = (—1;3;7) nd = (6;2; —8).HainauTte koopanHaTLI BeKTopa
2¢+ 34

e (16;12;-10)

o (20; 12; 38)

o (20; 12; -10)

o (-2; 6; 14)

83. [OaHbl Toukmn A(5;3;2), B(3;—1,-4). Hanaute anuHy BekTopa AB.

o 2V14
o 6V2
o 8

o -12

84. [OaHbl Toukn A(-1,2;3) u B(1,-14). Pasnoxute BeKTop KB No KOOPAUHATHbLIM
BeKTopam

AB = —2i +3] —K
AB=]+7K
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AB =27 —3] +K

. AB=3(-2j-K

85. [aHbl BeKTOpPbI é{];—B;—l}M 6{—1;2;0}. HanauTte koopanHaTbl BEKTOpa

—b.

(]

51,
51},

2,-5-1}.

a
2,
2,

Ql

¢t
o
t

(
l

9]

25-1}

86. [OaHbl BekTOpbI 4{2,—4;3}n b{-3;2]1}. HaitanTe KoOpAMHaTLI BekTOpa € =a+h

cl-1-2-4}.

87. [DaHbl Toukn A(2;3;-1) u B(41-1). Pasnoxute BeKTop AB no
KOOPAWHATHbLIM BEKTOpaMm

oy AB=-21 +2] -k

@) ’
o ) AB=27-2]+K,
o &) AB=2(-2]
o o AB=27+2]

88. [OaHbl BekTOpbl a{-3-1}u b{-12,0}. HaitauTe KOOPAMHATLI BeKTOpa
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4.3.8. MHOTOIPAHHUKHM U TeJIa BpallleHUus

1. Nnowaab NnoBepxHOCTU Kyba paBHa 18. HanauTe ero anaroHanb.

e 3

2. O6bem ky6a paBeH 8. HanguTte nnowaab ero NOBepPXHOCTMU.

e 24

3. Ecnu kaxgoe pe6po Kyb6a yBenMuuTb Ha 1, To ero nnowaab NOBepPXHOCTH
yBenuuutca Ha 54. Hanaurte pe6po ky6a.

o 4

4. Bo cKonbKo pa3 yBenuuutca ob6suem Kyba, ecnum ero pebpa yBenmunuTb B TpU
pasa?

e 27

5. OmaroHanb Ky6a paBHa v 12. HariauTe ero o6sem.

e 8

6. O6bem Kyba paBeH 244/3. HanguTe ero aoMaroHans.

® 6

7. Ecnu kaxpoe pe6po Ky6a yBenuMuuTb Ha 1, To ero o6Lem ysenuuutcs Ha 19.
HanpguTe pebpo Kyba.

e 2

8. Bo cKonbKko pa3 yBenvMuuTcs nrowanb NoBepXHOCTU Ky6a, ecniv ero pe6po
yBenuunuThb B Tpu pasa?

e O

9. OmaroHanb Ky6a paBHa 1. Hangute nnowaab ero NoBepPXHOCTM.

e 2

10. nMnowaab noBepxHocTU Ky6a paBHa 24. HanguTe ero o6bLeMm.

11. O6vem ogHoro Ky6a B 8 pa3 6onblue o6ema gpyroro Ky6a. Bo ckonbko
pa3 nnowanb NOBepPXHOCTH NnepBoro Ky6a 6onblue nnowanm NnoBepxXHoOCTH
BTOpPOro Ky6a?

e 4
12. [Ba pe6pa npsAMoyronbHOro napannenenuneaa, Bbixogsiue M3 ogHon

BepLUHbI, paBHbl 3 1 4. Nnowaab NOBepXHOCTU 3TOro napannenenuneaa
paBHa 94. Hangute TpeTbe pebpo, Bbixoaslliee N3 TOM XKe BEPLUUHDI.
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e 5

13. [Ba pebpa npsiMoyronbHOro napannenenunena, Bbixogsiine M3 ogHon
BepLUHbI, paBHbI 1, 2. lNnowaab noBepxHOCTU Napannenenuneana pasHa 16.
HanauTte ero gnaroHanso.

e 3

14. Mnowapb rpaHn NpAMOYronbLHOro napannenenunena pasHa 12. Pe6po,
nepneHAUKYNApHoe 3TOW rpaHu, paBHo 4. Hanaute o6bLem napannenenunena.

o 48

15. O6vem npsamoyronbHoro napannenenuneana paseH 24. OgHo u3 ero peGep
paBHo 3. HaiauTe nnowanbs rpaHu napannenenunena, nepneHauKynspHom
3ToMy peopy.

e 8

16. O6wem npsmoyronbHOro napannenenuneaa paseH 60. Mnowaab oaHon
ero rpaHu paBHa 12. Hangurte pebpo napannenenunega, nepneHAuKynspHoe
3TOMN rpaHu.

e 5

17. [Ba pebpa npsAMoyronbHOro napannenenuneaa, Bbixogsiue us ogHon
BepLWUHbI, paBHbl 2 n 6. O6beM napannenenunena paseH 48. Hanaurte Tpetbe
pebpo napannenenuneaa, Bbixoasuee U3 TON e BePLUUHDbI.

° 4

18. Tpu pe6pa npssmoyronbHOro napannenenunena, Bbixogsime U3 ogHom
BepLUHbI, paBHbl 4, 6, 9. Hanaute pebpo paBHOBENUKOro emy Kyoba.

® 6

19. [Ba pebpa npsAiMoyronbHOro napannenenuneaa, Bbixogsiue us ogHou
BepLUHbI, paBHbI 2, 4. [lnaroHanb napannenenunena pasHa 6. Hamgure
o6beM napannenenuvnega.

e 32

20. [Ba pebpa npsimoyronbHoOro napannenenuneaa, Bbixoasiumne U3 ogHou
BepLUHbI, paBHbl 2, 3. O6bem napannenenuneaa paseH 36. Hanagute ero
AunaroHanb.

o 7

21. [Ba pebpa npaAMoyronbHoOro napannenenuneaa, Bbixogsiwue us ogHoM
BepLUMHbI, paBHbI 2, 4. [lnaroHanb napannenenuneaa pasHa 6. Hangure
nnowaab NOBepXHOCTU Nnapannenenuneaa.

° 64
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22. [Ba pebpa npsiMoyronbLHoOro napannenenunega, Bbixogsiiue us ogHowu
BepLWUHbI, paBHbl 1, 2. O6bem napannenenuneaa paseH 6. Hanante nnowanb
ero noBepxXHOCTM!.

e 22

23. B cocya, umerowuii opMy NpaBUNLHON TPEYronbHOW NPU3MbI, HANUNN
BoAy. YpoBeHb Boabl agocturaeT 80 cMm. Ha kakon BbicoTe OyaeT HaxoaUTbCs
ypoOBeHb BOAbl, €CIIN €€ NepenuTb B APYron Takoun Xe cocyA, y KOToporo
CTOpPOHa OCHOBaHuA B 4 pa3a 6onblie, 4em y nepBoro? OTBeT Bblpa3uTe B CM.

e 5
24. HauguTte nnowaab 60KOBOW NOBEPXHOCTU NPaBUILHOW LWECTUYronbLHOM
np13Mbl, CTOpOHa OCHOBaHMA KOTOPOW paBHa 5, a Bbicota — 10.

e 300

25. HamguTte nnowaab NOBEPXHOCTU NPSAMOM NPU3MbI, B OCHOBaHUU KOTOpPOW
nexumT pomMm6 ¢ guaroHansiMm, paBHbiMu 6 n 8, n 60KkoBLIM pebpoM, paBHbIM 10.

® 248

26. Hawngute 60KOoBOE pebpo NpaBUNBLHON YeTbIPEeXyronbHOW NPU3Mbl, €CNnu
CTOpOHa ee oCHOBaHuA paBHa 20, a nnowaab NoBepxHocTU paBHa 1760.

e 12

27. OcHoBaHWEM NPSAMON TPEYrofbHOM NPU3Mbl CAYXUT NPAMOYTOfbHbIN
TpeyronbHUK ¢ KateTamu 6 n 8, 6okoBoe pebpo paBHo 5. Hangute o6HLem
NpU3Mbl.

e 120

28. OcHoBaHWEeM NPSMON TPEYrosibHOM NPU3Mbl CAYXUT NPAMOYTOfibHbIN
TpeyronbHUK ¢ KaTeTamu 6 n 8, BbicoTa npuambl paBHa 10. HamguTte nnowaab
ee NoBepXHOCTM!.

e 288

29. TMnowaab NOBEePXHOCTU NpaBUbLHON TPeyronbHON Npu3Mbl paBHa 6. Kakown
CTaHeT Nnowaab NOBEPXHOCTU NPU3MbI, €CNIN BCe eé pébpa yBenu4yarcs B Tpu
pa3a, a ¢oopma ocTaHeTCs NnpexHen?

e 54

30. OcHoBaHueMm NpsAMON TPEYrofibHOM NPU3MbI CIYXUT NMPSAMOYTOfbHbIN
TpeyronbHUK ¢ KateTamu 5 n 12, 6okoBoe pedbpo npusmbl paBHo 8. Hanagute
nnowanb 60KOBOM NOBEPXHOCTU NPU3MbI.

® 240

31. OcHoBaHueMm NpSAMON TPEYrofibHOW NPU3MbI CIYXUT NPSAMOYTOfbHbLIN
TpeyronbHUK ¢ kKatetamu 9 n 40, 6okoBoe pebpo npusmbl pasHo 50. Hanagute
nnowanb 60KOBOM NOBEPXHOCTU NPU3MBI.
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® 4500

32. OcHoBaHMeM NpsAMON TPeyronbHOW NPU3MbI CAYXUT NPAMOYronbHbIN
TpeyronbHUK ¢ katetamu 3 u 5. O6Lem npusmbl paseH 30. Hangute ee
6okoBoe pebpo.

o 4
33. B npaBunbHoOM TpeyronbHou nupammae SABC ¢ BepLIMHOM S BUCCEKTPUCHI
TpeyronbHuka ABC nepecekarotcs B Touke O. lNnowaab

TpeyronbHuka ABC paBHa 2; o6bem nupamuabl paBeH 6. Hangute anuHy
oTpe3ka OS.

e 9
34. B npaBunbHoOW TpeyronbHon nupamuae SABC MegnaHbl
ocHoBaHusi ABC nepecekaroTcs B Touke O. lNMnowaab

TpeyronbHuka ABC paBHa 9; o6beM nupamuabl paBeH 6. Hamgute gnuHy
oTpeska OS.

o 2
35. B npaBunbHoW TpeyronbHoin nupamuae SABC MeanaHbl
ocHoBaHust ABC nepecekarotcsi B Touke O. [lnowagb

TpeyronbHuka ABC paBHa 2; o6beM nupamuabl paBeH 5. Hamaute gnuHy
oTpeska OS.

e 7,5

e 7.5

36. B npaBunbHOM TpeyronbHou nupammae SABC meaunaHsbl
ocHoBaHust ABC nepecekarotcsi B Touke O. [lnowagb
TpeyronbHuka ABC paBHa 2; o6beM nupamuabl paBseH 4. Hanaute anuHy
oTpe3ka OS.

® 6
37. B npaBunbHOM YeTbipexyronbHon nupammae SABCD Touka O — LUeHTp

OCHOBaHus, S — BepwuHa, SO=15, BD=16. Hangute 6okoBoe pebpo SA.

e 17

38. B npaBunbHOM YeTblpexyronbHon nupammuae SABCD Touka O — LeHTp
OCHOBaHus, S — BepwuHa, SB=13, AC=24. Hangute 6okoBoe pebpo SO.

e 5

39. B npaBunbHOM YeTblpexyronbHon nupammuae SABCD Touka O — ueHTp
OCHOBaHus, S — BepwuHa, SO=8,BD=30 . Hamgute 6okoBoe pedpo SC.
e 17
40. B npaBunbHOM YeTbipexyronbHon nupammuage SABCD Touka O — UeHTp
OCHOBaHus, S — BepwuHa, SD=10, SO=6. Hanaute anuHy otpeska AC.
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® 16

41. B npaBuUnbHOM YeTbipexyronbHou nupamuae SABCD Touka O — LeHTp
OCHOBaHus, S — BepwmnHa, SO=12, BD=18. Hangute 6okoBoe pebpo SA.

e 10

42. OcHoBaHMeM NUpamMuabl ABNAETCA NPAMOYrofbHUK CO CTOpoHamu 3 u 4.
Ee o6bem paBeH 16. HanauTte BbICOTY 3TOM NUpaMuabl.

e 4

43. Haingute 06bem NnpaBUNbLHOW TPEYrofibHOM NMpaMUabl, CTOPOHbI
OCHOBaHUs KOTOPOM paBHbI 1, a BbiCOTa paBHa V3.

e (.25

e (0,25

44, HanguTe BbICOTY NPaBUNbHOW TPEYrofibHOW NMpaMnabl, CTOPOHbI
OCHOBaHUS KOTOPOM paBHbIl 2, a 06bEeM paBeH V3.

e 3

45. B npaBuUNbHOM YeTbIpexyronbLHOM NMpamMmuae BbicoTa paBHa 6, 6okoBoe
pebpo paBHo 10. Hanagute ee o6bLEM.

® 256

46. Hangute nnowanb 60KOBOW NOBEPXHOCTU NPaBUILHON YeTbIPEXYrosbHOM
nMpamuabl, CTOPOHA OCHOBaHMUSA KOTOPOM paBHa 6 u BbicoTa paBHa 4.

® 60

47. B umnMHOpUyYecKkom cocyne YPOoBeHb XuakocTu gocturaeT 16 cm. Ha kakoi
BbICOTEe OyaeT HaXxoAUTbLCA YPOBEHb XXUOKOCTU, €CIN €€ NepennuTb BO BTOPOM
cocya, AvmameTp KoToporo B 2 pa3a 6onblue nepsoro? OTBeT Bbipa3uTe B CM.

° 4

48. 0O6Bem nepsoro uunuHApa paseH 12 m3. Y BTOpoOro uMnuHapa BbICOTa B
Tpwu pa3a 6onblue, a paguyc OCHOBaHUSA — B ABa pa3a MeHblue, YeM y
nepBoro. Hamaute o6bem BTOporo umnuHapa. OTeeT AanTe B Kyom4yeckux
MeTpax.

e O
49. Paguyc ocHOBaHUA UMNUHAPA paBeH 2, BbicoTa paBHa 3. HainguTe
nnowanb 60KOBOW NOBEPXHOCTU LMNUHAPA, AeNEHHYI0 Ha TT .

e 12

50. B uunuHapuyeckui cocyn Hanunum 6 Ky6. cm Boabl. B Bogy nonHocThb10
norpy3unu getans. [pn 3Tom ypoBeHb XUAKOCTU B cocyae yBenuuunca B 1,5
pa3a. Hangute o6b€m aetanu. OTBeT Bbipa3uTe B KyO.
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e 3

51. [nuvHa OKpyXHOCTU OCHOBaHUSA LUNMHAPA paBHa 3, BbICOTa paBHa 2.
Hanaute nnowanb 60KOBOM NOBEPXHOCTU LIMNTUHAPA.

e 6
52. MNnowaab oceBoro ceyeHus LuMnuHAapa paeHa 4. Hangurte nnowagb
GOKOBOM NOBEPXHOCTU LUNUHAPA, AENEHHYI0 Ha TT.

o 4

53. [AnuHa oKpyXHOCTU OCHOBaHUsA UMnuHapa pasHa 3. Mnowanb 6okoBoW
noBepxHOCTU paBHa 6. HanauTte BbICOTY LUNMHApa.

o 2

54. Nnowaab 60KOBOM NOBEPXHOCTU LUNMHAPA paBHa 21T, a AuameTp
ocHoBaHus — 1. Hangute BbICOTY LMNUHAPA.

o 2

55. Mnowaab 60KkOBOM NOBEPXHOCTU LUNMHAPA paBHAZ2TT , a BbicoTa — 1.
Hangute guameTp oCHOBaHMUA.

e 2

56. 0O6Bbem KoHyca paBeH 16. Yepes cepeanHy BbICOTbI NapannenbHO
OCHOBaHUIO KOHyCa NPOBeAEHO ceYeHne, KOTopoe SAABNSAETCA OCHOBaHUEM
MEeHbLUEero KOHyca ¢ ToM Xe BepwunHon. Hanaute o6 bemMm MeHbLero KoHyca.

e 2

57. Bo cKOnbKO pa3 yMeHbLIMTCA 06 beM KOHyca, ecriv ero BbicoTa
yMeHbLluUTCA B 3 pa3a, a paamyc OCHOBaHUS OCTaHeTCS NPeXHUM?

e 3

58. Bo ckonbko pa3 yBenuuutcsi 06-beM KoOHyca, ecrim paguyc ero oCHOBaHUs
yBenuuutcsa B 1,5 pasa, a BbICOTa OCTaHeTCA NpeXxHen?

e 225

e 2,25

59. BwbIcoTa kOHyca paBHa 6, o6pa3ylowias paBHa 10. Hargute ero o6Lem,
AeneHHbIN Ha TT.

e 128

60. KoHyc nonyvaeTcs npu BpaleHUn paBHoGeaApPEeHHOro NPAMOYrofibHOro
TpeyronbHuka ABC BOKpyr KaTteTa, paBHoro 6. Hangute ero oobem, aeneHHbIN

Ha 1T .
e 72
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61. [nuHa OKpY>XXHOCTU OCHOBaHMUsI KOHyca paBHa 3, o6pasylowas pasHa 2.
HanguTe nnowaab 60KOBOW NOBEPXHOCTU KOHYCA.

e 3

62. Bo ckonbKo pa3s yBenuuuTcs nnowaab 60KoBoM NOBEepPXHOCTU KOHYcCa,
ecnu ero o6pasyrllas yBenuumTca B 3 pa3a, a paauyc oCHOBaHUS OCTaHeTCA
npeXxHum?

e 3
63. Paauyc ocHoBaHusi KOHyCa paBeH 3, BbicoTa paBHa 4. Hangute nnowaab
NOJIHOM NOBEPXHOCTU KOHYCa, AeNeHHYI Ha TT .

e 24

64. BbicoTa KOHyca paBHa 4, a auameTp ocHoBaHusi — 6. HanguTe
obpa3yoLlyo KOHyca.

e 5

65. BbicoTa KOHyca paBHa 4, a onuHa o6pasylouwein — 5. HaauTte anameTp
OCHOBaHUSA KOHYca.

® 6

66. [OuameTp ocHOBaHUA KOHyca paBeH 6, a aAnuHa o6pasyrowen — 5. Haingurte
BbICOTY KOHYyca.

° 4

67. MNnowaab oCHOBaHWUA KOHyca paBHa 161, BbicoTa — 6. HanauTe nnowaab
0CeBOro ceYyeHus1 KOHyca.

o 24

68. BbicoTa KOHyca paBHa 8, a aAnuHa obpasyiowein — 10. HainguTte nnowaab
0CeBOro ce4yeHus 3Toro KoHyca.

o 48

69. [OnameTp ocHoBaHUsi KOHyca paBeH 12, a gnuHa obpasytowein — 10.
Hanpgute nnowaagb oceBOro cev4eHusi 3ITOro KOHyca.

o 48

4.3.9 DiaeMeHTHI KOMOMHATOPUKHU, CTATUCTUKH U
TEOPUHU BEPOATHOCTEMN

Tecm:
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. KakoBa BepoAATHOCTb TOro, YTO NpU U3bLATUN OAHOM KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET KOPONSA MUK?

2

1/36
1/25
Va

. KakoBa BepoAATHOCTb TOro, YTO NP1 U3bLATUN OAHOMN KapTbl U3 Konoabl B 36
JINCTOB UrPOK BbIHET CEMEpPKY YepHOU MacTu?

1/22
1/16
Va

1/18

. KakoBa BepOAITHOCTb TOro, 4YTO Ha OTKPbITOM Hayrag JrucTe OTKUAHOro
KaneHaaps Ha iHBapb okaxeTcA 10-e uncno?

2
1/5

1/31
1/27

. KakoBa BepoAATHOCTb TOro, 4YTO Ha OTKPbLITOM Hayrag JfiMcte OTKUAHOro
KarneHaaps Ha AHBapb oKaxeTtcs 32-e yucno?

. B kopobke HaxopsaTcAa 2 OenbiX, 3 4YepHbiXx M 4 KpacHbiX wapa. Hayrap
BblHUMaeTcA oAuH wWwap. Hantm BepoATHOCTb TOro, 4YTO BbIHYTbIA LIAp
YepPHbIN.

5/9
2/3

1/3
1

. B Kopobke HaxopsaTca 2 OenbiX, 3 4YepHbiX U 4 KpacHbIX wapa. Hayrap
BbIHUMaeTCA OAMH wWwap. HanTu BepoATHOCTb TOro, YTO BbIHYTbIN Wap 6enbIn
WUIN YepHbIN.

7/9
2/3
1/3
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5/9

. B noTtepee yyactytoT 100 6uneToB, cpeamn KOTopbiX 5 BbIUrpbIlWwHbIX. Hayrag
6epyT oauMH Ounetr. KakoBa BepOATHOCTb TOro, 4YTO B3ATbIM Owuner
BbIMIPbIWHbLIN?

4/5
V23
3/20

1/20

. BpOLIJeHbl ABe urparibHbleé KOCTW. Hantn BepPOATHOCTb TOro, YTO Ha I'IepBOFI
KOCTU Bbinaso 4Yymcrno 2, a Ha BTOpOﬁ He4YyeTHOe 4Yucno.

1/12

]

1/13

2/3

. BpoweHbl aBe uUrpanbHble KOCTU. HaiTn BeposITHOCTb TOro, YTO Ha NepBow
KOCTM BbiNasio YeTHOE YMUCNO, a Ha BTOPOM KpaTHOE TPeM.

1/9

1/6
2/9
1/3

W3 nonHoro Habopa AOMWUHO, He rMAAA, U3BMEKalT ABe KOCTAWKKU. Haitn
BEepPOATHOCTb TOro, 41O Ha Ka)Kp,Oﬁ N3 KOCTAWEeK OoAdHa nNOoJIOBUHKaA 6y.qu
«NYyCTOM».

11/33
2/5
4/19

1/18

HaiTn BeposiTHOCTb TOro, YTO B pe3ynibTaTe OA4HOro 6pocaHus urpanbHoOM
KOCTU BbiNagaeT YUCno, OTNU4YHoe oT 1.

1/6
1/3
1/12

5/6

HaiTn BeposATHOCTL TOro, YTO Hayraj BbliHyTassh M3 nNofiHOro HabGopa
AOMMHO OAHa KOCTb OKaXkeTcsl He AybGnem.

0,75
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13. BepoATHOCTbL nNonagaHuUs MsiYa B KOP3MHY, OpOLIEHHOro OAWH pa3
HeKoTopbiM OackeTtbonuctom, paBHa 0,4. HauTu BepOATHOCTb TOro, u4TO,
GpocUB MAY B KOP3UHY, 3TOT 6ackeTOONMUCT NPpOMaxHeTCA.

e (0,6

14. Hayrag HasbiBaeTCcA O4HO U3 MepBbIX TPUHAALUATU HaTypanbHbIX 4Yucen.
PaccmaTtpuBaroTca coObiTUA: A — Ha3BaHHOE 4YMCIO ABMAETCA YeTHbIM; B —
Ha3BaHHOE YUCNO KpaTHOe TpeM. YCTaHOBUTb, ABNAIOTCA NMU cobbitua A u B
He3aBMCUMbIMM.

® He aBndaw0TCA

15. BepoATHOCTbL BbIMrpbilla HAa HEKOTOPOW BUpXKe B TeYeHUe KaXxaoro us AByX
comkcupoBaHHbIX AHen paBHa 0,3. HauTu BepoATHOCTbL TOro, YTO Ha 3TOM
OupKe BbIMrpbIWN MPOU3OUAYT B KaXAbIM U3 3TUX ABYX AHEW.

e 0,09

16. BepoATHOCTbL BbIMrpbilla HA HEKOTOPOMW BUpPXKe B TeYeHUe Kaxaoro us AByX
¢ukcupoBaHHbIX AHen paBHa 0,3. HauTu BepOATHOCTb TOro, YTO Ha 3TOM
OupKe ABa 3TUX AHA He OyAeT BbIUrpbIlLen.

e 0,49

17. BepoATHOCTb BbIMrpbilla HA HEKOTOPOW BUpPXKe B TeYeHUe Kaxaoro us AByX
¢oukcupoBaHHbIX AHen paBHa 0,3. HanTm BepoOATHOCTbL TOro, YTO Ha 3TOM
OupxKe BbIUIPbILWLM NPOU3OMAYT XOTA Obl B OAUH U3 ABYX (PMKCUPOBAHHbIX
OHEewn.

e (0,51

18. [OBa cTpenka He3aBUCMMO Apyr OT Apyra CTPeNnsiloT MO  MULLEHW.
BeposaTHOCTbL nonagaHus Mo MULUEHW Yy nepBoro ctpenka paBHa 0,65, y
BTOpOoro pasHa 0,8. HanTn BepOATHOCTb TOro, YTO XOTH Obl OANH U3 CTPENKOB
nonageT No MULLEHMW.

e (0,93

19. [OBa cTpenka HesaBUCMMO Apyr OT Apyra CTPeNnsiloT MO  MULLEHW.
BeposATHOCTbL nNonagaHMA NO MULIEHU Yy nepBoro crtpenka paBHa 0,65, y
BToporo paBHa 0,8. Hantm BepoATHOCTb TOro, 4YTO XOTA ©Obl OAWH
NnpomMaxHeTCA.

e 0,48

20. BepoATHOCTb TOro, YTO flamMrnoyka B FOCTPe NeperopuT B TeyeHue roaa,
paBHa 0,3. Cuurtas, 4YTO Kaxpgasi M3 OBYX TaKuMX JlaMno4yeKk B JOCTpe
neperopaeT He3aBUCUMO OT APYron, HAUTU BEPOATHOCTb COOLITUSI B TeYeHue
roga He neperopuT XoTsA 6bl O4HA NamnoYka.

e 0,91

21. CkonbKko pasnuyHbIX ABY3HAUYHbIX 4Yucen C pasHbIMU LUppPaMU MOXHO
3anucatb, ucnonb3ys undps 4, 51 6?
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® 6

22. CKONbKO pasnU4HbIX ABY3Ha4HbIX 4uCen C pasHbIMM LUdpaMu MOXHO
3anucatb, ucnonb3aya undgpst 6, 7, 8 n 9?

e 12

23. CKONbKO pasnu4HbIX OBY3Ha4HbIX 4uCeNn C pasHbIMM LUcpaMu MOXHO
3anucatb, ucnonb3aya undgpsi 0, 3, 5n 7?

e 9

24. CKONnbKO pasfnU4HbIX TPex3Ha4HbIX YUCEN&T MOXHO 3anucaTb C MOMOLbLIO
uncpp 8 n 9?

e 8

25. CKonbKo pasnUyHbIX TPex3HayHbIX YUCES&T MOXHO 3anucaTb C MOMOLbLIO
undcdp 0 n 5?7

o 4

26. CKONMbKO pasfuyHbIX YeTbIPeXOYKBEHHbLIX CJ/I08 MOXHO 3anucaTb C
NOMOLbIO BYKB «MN» U «a»?

® 16

27. CKONbKO pa3snUyYHbIX YeTbIpeX6yKBEHHbIX CJI08 MOXHO 3anucaTth C
NOMOLL IO BYKB «LU», «a» U «J»?

e 381

28. TMyTewecTBeHHUK MOXET MonacTb U3 MyHKTa A B NyHKT C, npoexaB 4yepe3
nyHKT B. Mexxay nyHktamu A n B umerotTca Tpu pasnuyHblie AOpoOru, a mexay
nyHktamm B mn C - 4eTbipe pasnuyHble paoporu. CKonbKo cyuiecTByeT
pa3nuyHbIX MapLwpyToB MexXAay nyHktamu A u C?

e 12

29. UYT06bLI NONacTb U3 ropoaa M B ropog K, Hy)XHO npoexaTb 4epe3 ropoa H.
Mexpay ropogamu M u H umerotca 4 aBrogoporu, a us ropoga H B ropoa K
MOXHO nonactb NuMb6o noesfaom, nNM6o camornetoM. CKONbKO cyuecTByeT
pa3nuyHbIX cnocob6oB aobpaTbesa us ropoga M B ropoa K?

e 8

30. Ckonbkumu cnoco6amMum MOryT 3aHATb ouvepedb B LWKOMbHbLIN 6ycer 5
y4yawmxcs?

e 120

31. Hawntu 3HauyeHue P.

® 5040
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32. Hawntu 3HauyeHue Ps.

® 40320

33. CKonbKumM cnoco6amMu MOXHO paccaguThb YeTBepbIX AeTel Ha YeTbipex
CTYNnbsiX B CTOJIOBOW AeTCKOro capa?

e 24

34. Ckonbkumn cnocob6amm MOryT 3aHATb MecTa 5 yyalmxcsl Knacca 3a NATbio
OAHOMECTHbIMM NapTammn?

e 120

35. CKONnbKO pasnuuHbIX NATU3HAYHbLIX YUCENl, He coaepXaluX OAUHAKOBLIX
uncp, MOXHO 3anucatb ¢ nomouwbio uudcp 1, 2, 3, 4, 5 Tak, 4TOoObLI NepBoun
Obina uudpa 4?

o 24

36. CKONbKO pasnuuHbIX MNATU3HAYHbLIX YMCerN, He coaepXaluX OAMHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio umncp 1, 2, 3, 4, 5 Tak, 4YTOOLI NepBoun
Obina uudpa 2, a nocneaHeun — uncppa 4?

® 6

37. CKONbKO pasfuUyHbIX NATUM3HAYHbIX YUCerl, He coaepXawuX O4UHAKOBbLIX
uudp, MOXHO 3anucatb € nomowbio uuncgp 1, 2, 3, 4, 5 TaK, 4YTOOLI
nocnegHumm 6binv uncpobl 1 M 2, pacnonoXxeHHble B NOO60OM nopsaake?

e 12

38. HanTu 3HauyeHue BbipaxeHus

o 23

o 25

o 36

32!
31!

e 32
39. HaiTn 3HayeHne BbIpaXKeHUs
o 181

o 192
o 236

14!
12!

o 182

40. HaiTn 3HaYeHMe BblpaXeHUs %
e 3/7

o

o 5/7

o 1/7

41. HanTn 3HaYeHMe BbIpaXeHUsA
e G55

11!
9!-2!
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o 22

o 33

o 45

42. BblMUCAUTL Al
e 5

43. Bbluncnutb A
e 12

44. Bbluncnutb AS
e 720

45. BblunmcnuTb A3
® 336

46. CkonbKMMM cnocobamm AnNA y4vacTuss B KOHdepeHUuuMM u3 9 uneHoB
Hay4HoOro o6wecTBa MOXHO BbiOpaTb YeTBepbiX CTYAEHTOB?

® 126

47. CKONnbKO pa3fnMyHbIX aKKOpAOB, coaepXawmx 3 3ByKa, MOXHO o6pa3oBaTb
M3 12 KnaBULL OO4HOMN OKTaBbI?

e 220

48. B nomeweHun 16 namn. CKONbKO CylecTByeT BapuaHTOB ero ocBeLLeHus,
ecrnv oaqHOBpPEMEHHO AOoNXHbl cBeTUTbCA 14 namn?

e 120

49. Ha nnockocTun oTmeuyeHo 13 Touek, MpUYeM HUKaKue 3 U3 HUX He nexaTt Ha
oAHOU npsiMmon. CKONMbKO pa3fiM4yHbIX OTPE3KOB MOXHO NMOCTPOUTbL, COeAUHSAS
3TU TOYKM NonapHo?

e 78

50. Ha okpyxHOCTU OTMeuYeHO 12 ToueK. CKONbLKO Pas3fiIyHbIX TPEYronbHUKOB C
BepLMHaMM, BbIGPAHHLIMU U3 3TUX TOYEK, MOXXHO NOCTPOUTL?

e 220

51. Haittn 3HaueHue C}
® 6

52. HaiiTn 3HaueHue C3
e 21

53. Haintu 3HayeHue C3
® 56

54. Hantu 3HauveHue Ci,
e 10

55. HaiTu 3HaYeHue, NpeaBapUTENbLHO ero ynpoctus Ci5 + C13
e 105
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4.4. Marepuajbl OlIeHOYHBIX CPEICTB JJIs MPOMEKYTOYHOM aTTecTalun
(3x3aMeH)

Ha BrinosiHeHre MUCEMEHHOM 3K3aMEHAIIMOHHOW pa0OThI 10 MaTeMaTUKE
naetcs 4 actpoHoMuyeckux yaca (240 MUHYT).

DK3aMeHAIMOHHAs pab0Ta COCTOUT U3 2-X YacTei: 00s13aTeIbHON U
JIOMOJIHUTEIILHOM.

O0s3arenbHas 4acTh COJEPKUT 3aJaHUSI MUHUMAJILHOTO 0053aTEIbHOTO
YPOBHSI, TIOTIOJIHUTEIbHAS YaCTh — 00JIee CIOXKHBIC 3aJaHUsl.

[Ipu BeIMOTHEHUY 3ajaHUi 00s13aTEIBLHOM YacTH TpeOyeTCs PEICTABUTD
X0/l PEIICHUs U YKa3aTh MOJyYeHHbIA OTBET. 3a MPABUIHLHOE BBIITOJHEHHE JTI000TO
3aJlaHus U3 00s3aTeNIbHON YacTH 00yJaromuiics nmoiayyaeT ojuH 6amt. [pu
BBITIOJIHEHUHU 33/IaHUsI U3 JOTOJTHUTENILHON YacTH HEOOXO0UMO MOPOOHO OMKUCATh
XOJ1 pelIeHUsl ¥ 1aTh OTBET. [IpaBuUiibHOE BBINOJIHEHUE 3aJaHUN JTOMTOJTHUTEIBHOMN
YacTHU OllEHUBaeTCs 3 Oayutamu win 1-2 G6ajiyiaMu 3a YaCTUYHOE PEILICHHUE.

Babl, mostydeHHbIE 32 BCE BBINIOJIHEHHBIE 3a]JaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOANTLHOU CUCHIEME

Ommemka Yucno o6annos,
Heo0xo0umoe 0711 NOJIYYeHUsl OMMENKU
«3» (y008.) 6-9
«4» (xopowo) 10-14 5
(He MeHee 00H020 3a0aHUs U3 OONOJHUMENILHOU YaACHU)
bonee 14

«5» (omauuno)

(He MeHee 08YX 3a0aHUs U3 OONOJIHUMENbHOU YaACmL)

Oobpazosamenvhble pe3yibmamel, nooaeHcaujue nposepke (InNemMeHnol):

I1P6 01, ITP6 02, ITP6 03, I1P6 04, ITP6 05, TIP6 06, I1P6 07, ITP6 08, ITP6 09,
I1P6 10, ITPO6 11, ITP6 12, ITP6 13, I1PG 14.

[TPy 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, I1Py 11, IIPy 12,
[TPy 13, 1Py 14, ITPy 15, I1Py 16, I1Py 17, I1Py 18, [1Py 19.
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Bapuanr 1
Oo0s13aTeIbHASA YaCTh

IIpu BbinmostHeHuu 3axanui 1-10 3anuumuTe X04 pelieHus M MOJy4YeHHbII
OTBeT.

T 7w
. 42 c0s = cos —
1. Haiiaute 3HaueHHE BHIPAKECHUS 4 3

Haiinute 3HaueHue BoIpasKEHUS lg 250 —1g 2.5

3. Pemmte ypaBrenue ¥ |2+ ¥ =X Ecyn ypaBHEeHHE UMeeT 60jee 0HOTO
KOPHS$I, B OTBETE 3aMUIIUTE OOIBIINI U3 KOPHEM.

4. Pemmnte HepasenctBo 10021 < 0,1
A48 x+8

5. Pemmre ypaBuenue 5x | 7 7x | 5 Ecnu ypaBHEHHE UMEET 60JIE€ OJHOIO
KOpHSI, B OTBETE 3aIMUIITUTE OOJIBIIHNI U3 KOPHEH.
6. MarepuanbHasi TOUKa JIBHXKETCS MPSIMOJIMHEITHO 110

|. 1 -
Wil =t =3+ 2
3aKOHY 2 (rz[e X — PacCCTOsIHUE OT TOYKH OTCYETA B

MeTpax, { — Bpems B CeKyHJaX, U3MEpPEHHOE ¢ Hauasa qBrkeHus ). Haliaure
€€ CKOpOCTh B (M/C) B MOMEHT BpemeHu t = 6 c.

7. Haiigure Toukn skctpemyma pynkiun f(x) = 2x3 — %x“ —8

8. Ilnomanp 3emenb (GepMEepcKOro XO3AWCTBA, OTBEAECHHBIX IMOJ TOCAAKY
CEJIbCKOXO03SMCTBEHHBIX KYJIBTYP, COCTABIIET 24 ra U pacupeesicHa MEXIY
3€pPHOBBIMH U OBOIIHBIMHU KYJbTYpaMU B OTHOIIECHHUH 5 : 3 COOTBETCTBEHHO.
CKOJIBKO TEKTapOB 3aHUMAIOT 3€PHOBBIE KYJIBTYPHhI?

9. ®upwma 3aKymaet NpoAYKIMIO B ABYX JOMAIIHUX X03siicTBax. 40%
MPOAYKIUHU U3 MEPBOTO X0341CTBA — BBICIIEH KATETOPUH, a U3 BTOPOTO
xo3giicTBa — 90% npoayKuuu BeiciIeld kKaTeropun. Beero Bricinyro
Kkateroputo nonydaet 60% npoaykuuu. Haiiqure BEposSTHOCTb TOTO, YTO
MPOIYKIIHUS, KYTIJICHHAs! y 9TON (DUPMBI, OKaXKETCS U3 IMEPBOTO XO35HUCTBA.

10.5muk nst XxpaHeHus 3epHa, UMEroIIHi popmMy Kyda 6e3 0HOM rpaHu C
pebpom 50 cMm, Hy»KHO IMOKPACUTh CO BCEX CTOPOH CHapy»ku. Haiaure
TJIOMIAh TIOBEPXHOCTH, KOTOPYIO HEOOXOIMMO TIOKpacuTh. OTBET JaliTe B
KBaJIPATHBIX CAHTUMETpPaX.

JdonoJiIHuTEIbHAA YACTh
Ilpu eévinoanenuu 3a0anuin 11-14 3anumume x00 peutenus u noy4eHHbvlil
omeem

11.Bpiuucnure TIIOMIAJb Y4YacTKa, OTBEACHHOTO TMOJ KIymMOy, NEpUMETp
KOTOPOTO OrPaHMYMBAIOT JIMHUKM Y = x* + 2,y = 2x + 2. Brmonnure
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yepTexk. OTBET JailTe B KBAIPATHBIX METPax.

12.HatliguTe Bce pemieHusi ypaBHEHHUS COS2X+Sin 2 x+cosx =0.

13.1IpssMOyTOJIbHBIN MapasieaenuIe
OTHMCAH OKOJIOIMIIMH/IPA, PATAYC
OCHOBAHUS U BBICOTA KOTOPOTO PaBHHEI 6.
Haiinure 00beM napasuienenumnesa. A -

14./1Boe pabouux, paboTas BMECTE, MOTYT BBHITIOJTHUTH pa0OOTy 3a 12 aHel. 3a
CKOJIKO JTHEH, paboTasi OT/IEJIbHO, BBITIOJIHUT 3Ty padOTy MEPBBIA paboumii,
€CJIM OH 3a JIBa JTHS BBITIOJHSAET TaKyI0 K€ 4acTh pabOThI, KaKyl0 BTOPOM —
3a TpU JHA?

Bapuanr 2

Oo0s13areabHas YacTh
IIpu BbinmosiHeHuu 3axanui 1-10 3anumuTe X0 pelIeHUs M MOJy4YCeHHbII
OTBeT.

— Y m
o 24/ 2 cos ( ) sin ( ) .
HaI/IIIHTe 3HAYCHUC BBIPAKCHHUA 3 4,

v ¥ ‘. ')
2. Haiinure 3HaYeHUE BHIpAKEHMS logs623 +logy ¢s8000.

—_—

Pernte ypaBaenne vV < T4 =¥ Ecny ypaBHenue nMeet Goliee 0QHOTO
KOpHSI, B OTBETE 3aIUIINTE MEHBIIUN U3 KOPHEM.

4. Pemmute HepaBeHCTBO 82*t1 > (0,125
r 1 x 1

5. Pemmre ypasHenue 5¢+ 11 3x—7" Ecam ypaBHeHHE HMEET GOJIbILE OTHOTO
KOpHSI, B OTBETE 3AMUIITUTE OOJIBIIHNI U3 KOPHEH.

6. MarepuanbHasi TOUKa JIBHXKETCS MPSIMOIMHEITHO 110

(t) = —t* + 61" + 5t +23
3aK0Hy“[” 1"+ 61" + S5t + 2-

(Te X — paccTosTHUE OT TOYKHU OTCUeTa
B MeTpax, t — BpeMs B CEKyHJIax, U3MEPEHHOE C Hayaya JBUKCHUS).

Haiigure ee ckopocTh B (M/C) B MOMEHT BpemeHn ! = 3 ¢,

~

Haiigure Touku sxctpemyma gynxmun f(x) = x> — 5x* + 3

8. Ilnomanap 3emens pepMepcKoro Xo3siicTBa, OTBEAEHHBIX MO MOCAIKY
CENBCKOXO3SIMCTBEHHBIX KYJIBTYP, COCTABIISIET 72 ra U pacrpenencHa Mex Iy
3€pHOBBIMU U 3¢pHOO0O0BBIMHU KYJIbTYpaMU B OTHOILICHUHU 7:2
COOTBETCTBEHHO. CKOJIBKO FeKTapOB 3aHUMAIOT 3€PHOBBIE KYJIbTYPbI?

9. ®upma 3akymaeT NPOAYKIMIO B JBYX JOMamIHUX Xxo3sictBax. 60%
MPOIYKIIMA M3 TEPBOTO XO3SMCTBA —  BBICIICH KAaTETOpWHU, a U3 BTOPOTO
xo3gaiictBa — 70% mpoaykiuu BbICIIed Kateropuu. Bcero BbICHIYIO
Kareropuro mony4daetr 65% mnponykuuu. Haiigure BeposSTHOCTH TOTO, YTO
MPOIYKIINS, KYTIJICHHAS y 3TON (PUPMBI, OKaYKETCS U3 IIEPBOTO XO35IHCTBA.
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10.Amuk ny1s1 XpaHeHus 3epHa, UMeroIIuil popmy Kyda 06€3 0THOM rpaHu ¢
pedbpom 60 cM, Hy)KHO TTOKPACUTh CO BCEX CTOPOH cCHapyku. Haligure
TJIOMIAh TIOBEPXHOCTH, KOTOPYIO HEOOX0IMMO TIOKpacuTh. OTBET JaliTe B
KBaJIpATHBIX CAHTUMETPAX.

JonoJIHUTEIbHAS YACTh
Ilpu eévinoanenuu 3a0anuii 11-14 3anumume x00 peuwienus u nojy4eHHblil
omeem
11. Beluuciaure miomaas y4yacTka, OTBEICHHOTO IMOJ| KIymMOy, HEpUMETP
KOTOPOrO OIrPaHMYMBAIOT JuHMH Yy = x2 + 1,y = 3 — x2. Brmonuure
yepTexk. OTBET JalTe B KBAIPATHBIX METPax.

12.Haiiaure pemieHre ypaBHEHUsT COS2X —Sin X=C0s% X .

13.IIpsaMOyTONBHBIN Mapajienenune/
OTHMCAH OKOJIO IUJIMH/IPA, PaInuyC
OCHOBAHUS U BBICOTA KOTOPOT'O paBHHI 1.
Haiinure o0beM mapasuienenumnesa.

14. Onun pabounii MOKET BBIMOJHUTH 3a7aHue 3a 12 JacoB, a Apyro — 3a 6
9acoB. 3a CKOJIbKO YacOB BBITIOJIHAT 3a1aHue 00a pabouux, paboTas BMecTe?
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5. CHHCOK HCTOYHHUKOB

OcHOBHBIC IEYATHBIC U31AHUSA

1. Maremartuka: yaeOnuk/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC,
2019. (Cpennee npodeccroHaabHOE 00pa30BaHUE)

2. Marematuka: aiareOpa M Hayajda MaTeMaTHUYECKOrO aHalln3a, T€OMETpPHS.
Anrebpa u Hayana maremartudeckoro ananmuza. 10-11 kmacc. Anumon IILA.,
Kossirun FO.M.,, TkaueBa M.B. u apyrue. - M: [IpocBenienue, 2022.

3. Maremaruka: aiaredpa u Hayajda MaTeMaTHYECKOrO aHaJIM3a, T€OMETpPHUS.
I'eomerpus. 10-11 kmacc. Aranacsn JI.C., byry3zoB B.®., Kamomue C.b. u
npyrue. - M: IIpocsenienue, 2022.

4. Maremartrka: aireOpa W Hadyajla MaT€MAaTHYECKOro aHalln3a, F€OMETPUS.
10-11 xnaccel. AnreOpa u Hadaja MaTeMaTHdeckoro anainuza. B 2 4. Yactp 1:
YyeOHuk s yyammxcs ~— oOpa3oBaTeNbHBIX — opraHu3anuii  (0a30BbIN
ypoBenb)/Mopakouu A.I'., CemenoB I1.B.; Yacte 2. 3amauyHuk JJsi ydaiiuxcs
oOpa3oBaTeNbHBIX Opranu3ainuil (6a3zoBbiii ypoBeHb)) Mopakosuu A.l'. u npyrue;
oz penakumerd Mopakosuda A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: aiareOpa M Hayajza MaTeMaTHYECKOIO aHaJIM3a, T€OMETpPHUSL.
AnreOpa u Havasia matemaTudeckoro aHamusa. 10 knacc. Hukonbsckuii C.M.,
[ToranoB M.K., PemernukoB H.H. n npyrue. - M: [Ipocsemenue, 2021.

7. Maremartuka: aiareOpa M Hayajga MaTeMaTHYECKOIO aHaJIM3a, T€OMETpPHUS.
AnreOpa u Havasia matematudyeckoro ananusa. 11 kmacc. Huxonbckuit C.M.,
[ToranoB M.K., PemetnukoB H.H. u gpyrue. - M: [Ipoceemenue, 2021.

8. Maremaruka: anreOpa u Hayajda MaTeMaTHYECKOrO aHaJIM3a, T€OMETpPHUS.
I'eomerpus.10-11 xmacc. IloropenoB A.B. Maremaruka: anrebpa v Havania
MaTeMaTU4YeCKOro aHanusa, reomerpus. ['eometpus.10-11 kiacc. [loropenos A.B.
- M: IIpocsemenne, 2019.

9. Marematuka: anrebpa ¥ Hadyajla MaTeMAaTUYECKOTO aHalN3a, T€OMETpHsl.
['eomerpus. 10 knacc. AnexcanapoB A.Jl., Bepuep A.JL, Peoxkuxk B.M. - M:
[Ipocsemenne, 2021.

10. Maremartuka: anreOpa ¥ HadajJla MaTeMaTUYECKOTO aHalln3a, TEOMETPHSI.
['eomerpus. 11 knacc. AnexcannpoB A.Jl., Bepnep A.JI., Peoxkuxk B.M. - M:
[Ipocsemenne, 2021.

11. Marematuka: anrebpa W HadajJla MaTeMaTHYECKOTO aHAJIM3a,
reomerpus. 10 knacc. Bepuep A.JL., Kapn A.Il. M3parensctBo "IIpocBemenue".

12, Marematuka: anarebpa W Hayala MaTeMaTHYECKOTO aHaIu3a,
reometpus 11 knacc. Bepuep A.JL., Kapn A.Il. U3partenscTBo "[IpocBemienue".

13. Marematuka: anrebpa W HayaJla MaTeMaTHYECKOrO aHalIu3a,
reoMeTpus. Anrebpa W Hadajga MareMaruueckoro aHamm3a (B 2 dactax) (B 2
yactax). 10-11 kmacc. Yacte 1: MopakoBuu A.I'., CemenoB II.B.; Yacts 2:
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Mopakosuu A.I'. u gpyrue; mnon penakumedn Mopakosuua Al'. "HOIL]
MHEMO3H1HA".

14, Marematuka: anaredOpa W HayajJla MaTeMaTHYECKOrO aHalIu3a,
reoMeTpusi. Anredpa U Hayaia MaTemMaTHueckoro aHammsa. 10 kmacc. MypaBuH
['.K., Mypasuna O.B. U3narenscTtBo "[IpocBemienue".

15. Marematuka: anarebpa W Hayajlla MaTeMaTHYECKOTO aHalIu3a,
reoMmeTpusi. AnreOpa W Hayaia maremaTuueckoro aHammza. 11 kimacc. MypaBuH
['.K., Mypasuna O.B. U3narensctBo "[IpocBenienue".

16. Marematuka: aiaredOpa W Hayajla MaTEMaTHYECKOIO aHajau3a,
reomerpusa. ['eomerpusa. 10 kmacc. CmupHoB B.A., CwmwmpHoBa HW.M.
"UznatensctBo "[IpocBemienue".

17, Marematuka: anrebpa W HayaJla MaTeMaTHYECKOTO aHaIMu3a,
reometpus. ['eomerpus. 11 kimacc. Cmupnos B.A., CmupnoBa .M. N3aaTenscTBO
"I[IpocBemienue".

18. Marematuka. 'eomerpus. 10 kmacc. Mepsmsak A.I'., HomupoBckuit
H.A., Ilomonckuit B.b., Axup M.C.; nox penakumenn Ilogonsckoro B.E.
N3parenscTBO "[IpocBemenue".

19. Marematuka. I'eomerpus. 11 xmacc. Mepsmsak A.I'., HomupoBckuit
H.A., Tlomonckuit B.b., Axup M.C.; noa penakuueir Ilomonsckoro B.E.
"UznarensctBo "IIpocBemienue".

20. Marematuka: anrebpa W HadyaJla MaTeMaTHYECKOTO aHaIMN3a,
reoMmeTpusi. AnreOpa U Hadajga mMaremaTudeckoro ananusa. 10 kimacc. Bunenkun
H.4., UBames-Mycaros O.C., [lIBapudoypn C.1. "MOL] MHEMO3MHA".

21. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPHSL.

Anrebpa u Hayana maremaTtudeckoro aHammsa. 11 kmacc. Bunenkun H.AL,
Npames-Mycatos O.C., HIBapuoypa C.1. "MOL MHEMO3MHA
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