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1. TacnopTt ¢oHIa OLIEHOYHBIX CPEICTB

@OHJ OLEHOYHBIX CPEACTB IMpPENHA3HAYEH Ui TEKYIIEro KOHTPOJS U IPOMEKYTOUYHOU
aTTecTanuu 1no komnoHeHTy «OVY]/[.07 MaremaTnka» OCHOBHOH 00pa30BaTEIbHOW MPOTrPaMMBI
NHCTUTYT HAIIPABO.PY no cneunansHoctu 09.02.10 «Pa3paGoTka KOMIIBIOTEPHBIX HIP,
JIOTIOJTHEHHOM M BUPTyaslbHOM peanbHOCTH». KBanmudukanus — pa3paboTuuK KOMIBIOTEPHBIX
UT'p, IONIOJHEHHON U BUPTYaJIbHOM peabHOCTH.

OO6umii 066EM KoMITIOHEHTa — 342 akazeMudeckux yacoB. @opMa NpoMeKyTOUHOM aTTeCTaI|H:
Ok3ameH — cemectp 1, 2.

HopmatuBHOe ocHOBaHMe: (efepasibHbli TOCYIApCTBEHHbIM 00pa30BaTeNbHBIA CTaHIApT,
YTBEPKAEHHBIA TpHKa3oM MuHuctepcTBa npocsemenus Poccuiickoit denepanum ot 25 uroHs
2024 r. Ne 441; yyeOHbIi TJIaH U COOTBETCTBYIOIIAs paboyas mporpamMma.

2. IIpoBepsiemble pe3yabTaThl H (POPMbI KOHTPOJIS

1.2.1. Heap AUCHUTIIAHBI

Copepxanue mnporpamMmbl oOmieoOpasoBarenbHol auctumiuael  «OY].07 Matematukay
HAIpPaBIECHO Ha JOCTHKEHHE PEe3yJbTAaTOB €€ U3YUYeHHs B COOTBETCTBUH ¢ TpeboBanusmMu OI'OC
COO c yuerom npogeccruonanbHoi HampaieHHocTd OI'OC CIIO. IIpuoputeTHBIMH LETAMU
o0OydeHus MaTeMaTHKe Ha 0230BOM YPOBHE SIBIISIOTCS:

- (opMHpOBaHUE LIEHTPAIBHBIX MAaTEeMaTHUYECKUX MOHATHH (YMCIIO, BEIMYMHA, T€OMETpUYecKas
¢urypa, mnepeMeHHas, BEpOSATHOCTb, (YHKIMs), OOECIEUYUBAIOLUINX IPEEMCTBEHHOCTh H
HEePCHIEKTUBHOCTh MaTEMATHYECKOT0 00pa30oBaHUs 00yUarOIINUXCs

- IIOABCICHUC 06yqa}0u11/1xc;1 Ha JOCTYIIHOM IJid HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U
MAaTEMAaTUKHU U OKPYXKAMICro MHpP4, IMOHUMAHUC MATCMATHUKHU KaK YaCTU O6HleI>’I KYJIbTYPbI
YCJIOBCUCCTBA

- Pa3BUTHUC HUHTCIUICKTYAJIbHBIX W TBOPYCCKHUX CIIOCOOHOCTEHN 06yqa10u1nxc51, MMO3HABATEIILHOM
AKTUBHOCTH, HCCJIICOOBATCIBCKHUX YMGHHﬁ, KPUTHYHOCTHU MBIINIJICHUS, MHTCPECA K UIYUCHHUIO
MAaTEMAaTUKHU

- (opmupoBaHue (YHKIHOHAIBHOM MaTeMaTH4eCKOM TI'pPaMOTHOCTH: YMEHHs paclio3HaBaTh
MaTeMaTHYeCKUEe acCHeKThl B pPEaJbHBIX JKU3HEHHBIX CHUTyalMsX M TPU H3YYEHUH JPYyTUX
JUCLUIUIMH, TPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE
MaTeMaTHUK{ M CO3[aBaThb MaTeMaTH4YeCKHE MOJEH, NMPUMEHSATh OCBOCHHBIM MaTeMaTH4YeCKHM
anmapar Juid pelIeHHs IPaKTHKO-OPHMEHTHUPOBAHHBIX 3ajlad, 3a4ad MpodeccHOHaNbHOM
NesITeIbHOCTH, MHTEPIIPETUPOBATh U OLIEHUBATH I1OJTyUYEHHBIE PE3YIbTAThI.



1.2. Ilnanupyemble pe3yJbTaThl 0CBOEHNsI 0011€00pa30BaTEeIbHON JUCHUUILIMHBI B

Koa n
HanMeHOBaHHE
KOMIIEeTeHIUH

OO0mue pe3yJbTaThl

Hp €IMETHBbIC PE3yJIbTAaThbI

OK 01. Bribupats
CHOCOOBI pelIeHHS
3am1a4
mpohecCHoHAIBHOM
NeSITETBHOCTH
MPUMEHHUTECIIBHO K
pa3IUIHBIM
KOHTEKCTaM

JInaHoCTHBIE PE3YyIbTAaThl JOJIKHBI
0Tpa)kaTh B YACTHU: TPYAOBOTO
BOCITUTAHUS: - TOTOBHOCTH K TPYAY,
OCO3HAHHUE [ICHHOCTH MacTepCTRa,
TPYAOTIOOUE; - TOTOBHOCTh K aKTUBHOM
JCATCIIBHOCTU TEXHOJIOTUYECKON 1
COLIMANILHOM HAIPABICHHOCTH,
CIOCOOHOCTH HHUITMHPOBATD,
IUTAHUPOBATh U CAMOCTOSATEIHHO
BBIIIONHSITH TAKYIO NESITENbHOCTD; -
HHTEPEC K pa3InyHbIM chepam
npodecCHOHATBHON AeITeNEHOCTH/ -
TOTOBHOCTB U CIIOCOOHOCTB K
00pa3oBaHUIO B CAMOOOPa30BAHUIO HA
MPOTSHKCHUH BCEH KHU3HU
MeranpenMeTHBIE pe3yIbTaThl TOIDKHBI
oTpakaTh: OBJlaJicHUE YHUBEPCAIbHBIMU
Y4eOHBIMU ITO3HABATEIIEHBIMH
JIeHCTBUAMU: a) Oa30BbIe JIOTHICCKUE
JIEHCTBUSL: - CAMOCTOSITEIBHO
(bOpMyIUPOBATE U aKTYAIN3UPOBATH
npo0ieMy, paccMaTpUBAaTh €€
BCECTOPOHHE; - YCTaHABIUBATH
CYIIECTBEHHBIN MPH3HAK WIIX OCHOBAHUS
JUTSL CPAaBHEHUS, KITaCCU(PUKAIIIH U
00001IIEeHNS; - OTIPEAEIISATH SN
JeSITeNbHOCTH, 33/1aBaTh HapaMeTphl U
KPUTEPUU UX JOCTHKCHUS; - BHISIBISATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEUUS B
paccMaTpuBaCMbIX SIBJICHUAX, 4 - BHOCHUTDH
KOPPEKTHUBHI B JICSATEILHOCTD, OLICHHBAThH
COOTBETCTBHE PE3YIHTATOB IIETISIM,
OLICHUBATH PUCKU HOCHG,Z[CTBI/Iﬁ
NESITENBHOCTH - Pa3BUBATh KPEaTHBHOE
MBIIIICHUE TTPH PEIICHUH )KU3HECHHBIX
mpobiiem 0) 0a30BBIE HCCIIEI0BATEIbCKIE
IEHCTBUSL: - BIANCTh HABBIKAMH
y4eOHO-HMCCIIeI0BAaTEILCKON U MPOSKTHOM
JESITENbHOCTH, HABBIKAMHU Pa3pelIeHUs
pobJIeM; - CIOCOOHOCT ¥ TOTOBHOCTD K
CaMOCTOSITEIEHOMY TIOMCKY METO/I0B
pEILICHUS MPAKTUIECKUX 33134,
MIPUMEHEHHIO PA3IHYHBIX METOIOB
MO3HAHUS - BEISIBIISITH
PUYIAHHO-CIICICTBEHHEIE CBSI3U H
AKTyaJIM3UPOBATh 3a7a4y, BbIIBUT'aTh
THIIOTE3Y €€ PEIICHHUsI, HAXOIUTh
apTyMEHTHI 7S JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUM, 33/1aBaTh 1apaMeTphl U
KPUTEPUH PEIICHUS; - aHATN3UPOBATh
MIOJTy4EHHBIC B XOJI¢ PEIICHNUS 3a/1a91
pe3yNbTaThl, KPUTUUECKH OIIEHUBATEH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH

Brnanenne MeTogaMu 10Ka3aTeNbCTB,
ANTOPUTMAMU PEIICHUS 3a/1a9; YMCHHE
(opMyITHPOBATE OIPEIEICHSI, AKCHOMBI 1
TEOpEMBI, IPUMEHATH UX, IPOBOJIUTH
JOKa3aTeNbHBIC PACCYKICHHS B XO/IE
pemieHns 3a1a4; Y MEHHE ONICPUPOBATh
HOHATHSAMU: CTENIeHb YHCIIa, Jorapudm
YHcia; yMEHHE BHIIONHATE BEIYUCIICHUE
3HAYEHHUH U IIpeoOpa30BaHuUs BEIPAKECHUN
CO CTETCHSMU U JIOTapU(PMaMHU,
npeobpa3oBaHus APOOHO-PAIIMOHATBHBIX
BBIpaKCHUH; Y MEHUE OIIepUPOBaTh
MOHSATHAMH: palliOHAIBHEIC,
UppaluoHaIbHEIE, TIOKA3aTeIbHbIC,
CTEIeHHbIe, JIorapu(pMUIECcKHe,
TPUTOHOMETPHUYECKIE YPAaBHEHUS U
HEpPaBEHCTBA, X CUCTEMBL; Y MEHUE
OTIEPHUPOBATH HOHATHUSAMIE: PallOHABHAS
GyHKIHS, TOKa3aTeabHas QyHKITHS,
cTeneHHast pyHKIUs, JIorapupMUIecKast
(bYHKITHS, TPUTOHOMETPUIECKUE
¢byHKIIH, 00paTHBIE (PYHKIMN; YMEHUE
CTPOUTH rpaMKN U3yYEHHBIX QYHKIHUH,
HCTIONIB30BATh TPadUKH MIPH U3YICHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pEIIeHNH 3a1a4 U3 JPYTUX YIeOHBIX
IIPEAMETOB | 337a4 U3 PeanbHON KU3HH;
BBIp@XKaTh (POPMYJIaMH 3aBHCUMOCTH
MEXKIY BeTMUMHAME; Y MEHHE PEIIaTh
TEKCTOBBIE 33J[a4M Pa3HbIX THIIOB (B TOM
YHCIie Ha IPOLEHTHI, 0 U 9acTH, Ha
IBIDKCHHE, paboTy, CTOUMOCTH TOBApOB H
yCIIyT, HaJIOTH, 3a/1a4u U3 001acTH
VIPaBICHHS JINYHBIMA U CEMEHHBIMU
(uHaHCAMH); COCTABIIATH BBIPAXKCHHUS,
YpaBHEHUS], HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3a/1a4H, HCCIIEI0BATh
MOJTy4YE€HHOE PEIICHNE U OLCHUBATh
IPaBAONOA0OHOCTh PE3YNbTATOB; Y MCHUE
OTIEpUPOBATH OHATUSMIE: TOUKA, TIPsSMas,
IUIOCKOCTb, IIPOCTPAHCTBO, JIBYTPAHHbIH
YTOII, CKPEIIUBAIOIINECS MPSMBIE,
MapaJUIeTBHOCTE U IEPIEHANKYIISIPHOCTE
HPSIMBIX U IIOCKOCTEH, YOI MKy
TPSIMBIMH, YTOJ MEXIY IPSIMOi U
IUTOCKOCTBIO, YTOJI MKy TUIOCKOCTSMH,
paccTosiHUE OT TOUKU JI0 IUIOCKOCTH,
paccTOosTHIE MEXKITy MPSIMBIMHU, PACCTOSHIE
MEXIY MIOCKOCTSIMU; YMEHHE
UCIIONIE30BATh IIPH PELICHUH 3324
M3y4YCHHBIC (DAKTHI U TEOPEMBI
IUITAaHUMETPUH; YMEHHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MUPA;




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

O0mue pe3yabTaThl

W3MEHEHHE B HOBBIX YCIIOBHAX;
pa3pabaTsIBaTh IUIAH PELICHUS TPOOICMBI
C y4eTOM aHali3a MMEIOIUXCs
MaTepHANTbHBIX 1 HEMaTepHaIbHBIX
pecypcoB; - yMeTh ICPEHOCUTh 3HAHUS B
TMIO3HABATEIBHYIO M PAKTHYECKYIO
00JIaCTH KU3HEAEATEIbHOCTH; - YMETh
MHTETrPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 001acTei; - BBIABUTATD
HOBBIE UJICH, TIpeJIaraTh OpUrHHAIbHbBIC
MOAXO/IbI ¥ PEIISHNUS 5 - CTaBUTh
poOIeMBl U 33/1a4H, AOITy CKaIOIIHe
CIOCOOHOCTB MX MCIOJIBb30BaHUS B
MO3HABATEIBHON U COLMAIILHON IPAKTHKE
OBnazieHne yHUBEPCATbHBIMU
PEryJIATHBHBIMU ISHCTBUAMM: a)
CaMOOpTaHM3aIMsA: JIeNlaTh OCO3HAHHBIH
BBIOOD, apryMEHTHPOBATH €ro, Opathb
OTBETCTBEHHOCTb 32 PEILICHUE

IIpeaMeTHbIe pe3y/bTaThl

YMeHHe oneprupoBaTh MOHATHIMU:
MHOT'OI'paHHUK, CCUCHUC MHOI'OI'PaHHUKA,
Ky0, napajuiesnemnurnes, npusma,
nupamMua, GUrypa u moBepXHOCTb
BpallleHusl, WIMHAP, KOHYC, TIap, chepa,
ceueHMs (GUTypbl BpaILLICHHUS, IITOCKOCTb,
Kacarommasics cepsl, ITHHAPA, KOHYCa,
iomaab MOBEPXHOCTU MUPAMUIbI,
MPU3MBI, KOHYCa, IWIHHIPA, TIIOIIalb
cepsl, 00beM Ky0a, IPSIMOYTOIBHOTO
napajuiesienines1a, TMPaMHubl, NPU3MBL,
UIMHAPA, KOHYCa, [1apa; yMEHHE
n300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTHU BPAILEHUS, UX CEYEHHs OT
PYKH, C TOMOIIBIO YePTEKHBIX
HWHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB,
yYMEHHE paclo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMCHHE PacIIO3HABATH
NpaBHJIbHBIE MHOTOIPAaHHHUKH; Y MEHUE
OIICpHPOBATh MOHATHAMH: IBIKCHUE B
MIPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
IPOCTPAHCTBE; UCIOIb30BAaTh OTHOLICHUE
TUTOIIAJICH MOBEPXHOCTEH M 00HEMOB
NOJO00HBIX (PUTYp IPH pelLIeHNH 3a/1ay;
YMeHHe BBIUNCITATh TeOMETPHIECKHE
BEJIMYUHBI (JUIMHA, YTOJI, IIOIA/lb, 00bEM,
IUIOIA (b IOBEPXHOCTH), UCIIONb3YSI
U3y9deHHbIe (OPMYIIBI M METOBI, Y MEHHE
OIICPUPOBATH MMOHATHUAMU: IPAMOYTOJIbHAsA
cucTeMa KOOPJUHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPANHATHI BEKTOPA, CKAJIIPHOE
MPOU3BECHUE, YTOI MEXIY BEKTOPaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA
Ha 4YUCJI0, HAXOAWUTh C ITOMOIIBIO
M3Y4YEHHBIX (OPMYJT KOOPJIHHATHI
CepeUHBI OTPE3KA, PACCTOSIHUE MEXKITY
JIBYMS TOUKaMH; Y MEHHUE BBIOHPATh
TOAXOAAIINHA N3YyYEHHBIH METOJ JUTs
pelIeHns 3aJa4l, paclo3HaBaTh
MaTeMaTuieckue (pakTel U
MaTeMaTHIeCKHe MOJIENN B TIPHPOIHBIX H
O6HleCTBeHHI>IX ABJICHUSAX, B UCKYCCTBE,
yMEHHE ITPUBOANUTH IPHMEPHI
MaTeMaTUYECKUX OTKPBITHI pOCCUUCKON 1
MHUPOBOM MaTEMaTU4ECKON HayKu

Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

O0mue pe3yabTaThl

IIpeaMeTHbIe pe3y/abTaThl

OK 02. Ucnonp3oBaTh
COBpEMEHHBIE
CpEeJICTBA MOUCKA,
aHaau3a u
WHTEPIpeTaIUH

JInuHOCTHBIE PE3YAbTATHI JOIKHBI
OTpaXkaTh B YaCTH: [IEHHOCTH HAYIHOTO
MO3HAHUS: - C(HOPMUPOBAHHOCTh
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU

YMeHHe oneprupoBaTh NOHATHAMU:
(byHKIWSL, HETIpEepHIBHAS (DYHKITHS,
IPOU3BOAHAS, NEPBOOOPaA3HAa,
OIIpEe/IeJICHHBIN HHTETPaNl; YMEHHE
HAaXOJHUTh IPOU3BOIHBIC 3JTEMEHTAPHBIX




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

nHbOpMAIMH 1
HHPOPMAIMOHHBIE
TEXHOJIOTHH IS
BEITTOTHEHNUS 32124

O0mue pe3yabTaThl

0011ecCTBEHHON PAaKTUKHU, OCHOBAHHOTO
Ha Uajiore KyJabTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

IIpeaMeTHbIe pe3y/bTaThl

(YHKITHIA, HCIIONB3Ys CIIPaBOYHBIC
MaTepHallbl; HCCIEA0BATh B MPOCTEUIITNX
ciIy4asx (yHKLIHUU Ha MOHOTOHHOCT,
HAXOJUTh HANOOJNBIINE 1 HANMEHBIIHE

podeccHoHaTBHOM MertanpeaMeTHbIE pE3yIbTaThl JOIAKHbI 3Ha4eHUs! (QPYHKLUIT; CTPOUTH TpaduKH
JIESITENBbHOCTH oTpaxarhb: OBlaJlecHUE YHUBEPCATbHBIMU | MHOT'OUJIEHOB C HUCIONb30BaHUEM
y4eOHBIMH TTO3HABATEIIEHBIMH anmnapaTa MaTeMaTUYECKOIo aHaJIu3a;
JeHCTBUSIMU: B) paboTa ¢ MH(OPMAIHEH: - | IPUMEHAThH IPOU3BOJHYIO IPH PELICHUH
BJIa/I€Th HABBIKAMU IOJTy4YEHUS 3a/1a4 Ha JIBHKEHME; pelaTb NPaKTUKO-
MH(POPMAIMY U3 HCTOYHUKOB PA3HBIX OpPHEHTHPOBAHHEIC 3a7a4H Ha
THUIOB, CAMOCTOSITEIBHO OCYILECTBIATh HauOONbIINE U HAUMEHBIIINE 3HAUCHN, Ha
MIOUCK, aHAJIU3, CHCTEMAaTHU3aLHIO U HaX0XXJEHHE MyTH, CKOPOCTH U
HMHTEPIIPETANIO HHYOPMALIUH PA3INYHBIX | yCKOPEHHS. Y MEHHE PeIlaTh TEKCTOBBIC
BUJI0B U (hOPM IPEACTABICHUS; - 3a7]auyl Pa3HbIX TUIOB (B TOM UYHUCIIE HA
CO311aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax | MPOLEHTHI, OJM U YaCTH, Ha IBHKEHUE,
C y4eTOM Ha3HaueHHs HH(pOpMaIUU U paboTy, CTOMMOCTB TOBAPOB H yCIYT,
[ENEBOH ayTUTOPUH, 6 BEIOHpast HAJIOTH, 33/Ia41 13 00JIaCTH yIPaBICHUS
ONTUMAIBHYIO (POPMY TPEICTABICHUS 1 JMYHBIMH ¥ CEMEHHBIMU (priHAHCAMH);
BU3YyaIM3aLUY; - OLICHUBATh COCTABJISITh BBIPAXKECHUS, yPABHEHUS,
JIOCTOBEPHOCTb, JIETUTUMHOCTb HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
MH(pOpPMAINH, €€ COOTBETCTBHE IPABOBBIM | 33a4H, HCCIEI0BATh MOITyYCHHOE
U MOPAJIbHO-3TUUECKUM HOPMaM; - pelleHne U OLEHUBATh IPaBJONOA00HOCTh
UCIOJIb30BATh CPEACTBA pe3yJbTaToB; Y MEHUE ONEPUPOBATh
MH()OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX | MOHSATHUSAMU: CpelHee apupMeTHIecKoe,
TEXHOJIOTUH B pEIIeHUN KOTHUTUBHBIX, MenuaHa, HauOoJbIliee U HANMEHBIIIee
KOMMYHHKaTHBHBIX M OPTaHU3AaLHOHHBIX | 3HAYEHHSI, pa3Max, JUCIIEPCHs,
3aj71a4 ¢ COOII0AeHHEM TpeOOBaHUI CTaHAAPTHOE OTKIOHEHUE YHCIOBOTO
SPTOHOMHUKH, TEXHUKU 0€3011acHOCTH, Habopa; yMEHHUE U3BJIEKATD,
THT'HEHBI, pecypcocOepeXeHus], PABOBBIX | MHTEPIPETHPOBATH HH(POPMAIIHIO,
U 3THUYECKHUX HOPM, HOPM NpEJICTAaBICHHYIO B Tabynmax, Ha
HHPOPMAIIMOHHOH 0€30TacHOCTH; - JarpaMmMax, rpadukax, OTpakaromyro
BJIaJIeTh HABBIKAMU PACcIIO3HABAHUS U CBONCTBA PEaJIbHBIX IPOLIECCOB U
3amuTH HHQOpManH, HHPOPMAIIMOHHON | SIBJICHUI; MPEACTABIATh HHPOPMAIIHIO C
0e301acHOCTH JTMIHOCTH MIOMOITBIO TaOJIHIl M AUarpaMM;
UCCIIe/I0BAaTh CTATUCTUYECKUE JaHHBIE, B
TOM YHCIIE C IPUMECHEHHEM IpaUIeCcKuX
METOJIOB U 3JICKTPOHHBIX CPEJICTB;
YMeHnue BEIOUPATh TOIXOASIIHIA
W3YyYEHHBIH METOA JJIs PELIeHUs 3aauH,
pacro3HaBaTh MaTeMaTu4ecKue (haKThl U
MaTeMaTU4eCKHe MOJENIU B IPUPOAHBIX 1
0OIIIECTBEHHBIX SIBICHHSX, B ICKYCCTBE;
yYMEHHUE MPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHI pOCCUUCKON 1
MHUPOBOM MaTEMaTU4ECKON HayKu
Kon n O0mue pe3yabTaThl IIpenmeTHBbIE PE3yabTATHI
HaHNMEHOBaHuUe
KOMIeTeH[UH

OK 03. I[InanupoBatb
" p€aIM30BBIBATDH
coOCTBEHHOE
pohecCHOHABHOE U
JIMYHOCTHOC pa3sBUTHUC,

JIMYHOCTHBIE PE3YJIBTATHI JOIKHBI
OTpaXaThb B YaCTH:
JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI: -
chOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHWSI, ITUUECKOTO MMOBEICHUS; -

Bnanenne MeToaMu JOKa3aTENIbCTB,
ITOPUTMAMH PEIICHUS 3a7a4; YMEHHE
(bopMyIHpPOBATh ONPENEIEeHHUs, AKCUOMBI 1
TEOPEMBI, IPUMEHSTH UX, TPOBOJUTH
JIOKa3aTeIbHbIE PACCYXKACHUS B XOJIE




Ko n
HAHMEHOBaHHE
KOMIIeTeHIINH

MPEANPHHAMATENBCKY
10 IEATETFHOCTD B
npodeccruoHaNbHON
ctepe, UCIOTB30BATh
3HaHUA 10 IPaBOBOH U
(uHaHCOBOM
TPaMOTHOCTH B
pa3IMYHBIX
YKH3HEHHBIX
CUTyanusix

OO01mue pe3yabTaThl

CIOCOOHOCTH OIICHUBATh CUTYAIIUIO H
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHPYSCH HA
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI
LIEHHOCTH; - OCO3HAHUE JINYHOTO BKJIaJa B
MOCTPOEHHE YCTOMUMBOro OyayIIero; -
OTBETCTBEHHOE OTHOIICHUE K CBOUM
POAUTEIISAM U (MJIH) IPYyTUM WICHAM
CEMBH, CO3/IaHHIO CEMbU Ha 7 OCHOBE
OCO3HAaHHOI'O IIPUHATHSI LIEHHOCTEH
CEMENHOM KU3HHU B COOTBETCTBUH C
TpaguuusIMu HaponoB Poccun;
MerTanpenMeTHbIE pPe3yIbTaThl TOJIKHBI
otpaxats: OBIaicHHEe YHHBEPCATbHBIMU
PETYISATUBHBIME IEHCTBHUAMHU: a)
CaMOOPTaHU3AIHSL: - CAMOCTOSITETIBHO
OCYIIECTBIIATE II03HABATEIEHYIO
JIESITEITLHOCTD, BBISBIISITH IPOOJIEMBI,
CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC
3aJa9d B 00pa3oBaTeNbHON IesITeTbHOCTH
Y J)KU3HCHHBIX CUTYAIUsIX;
CaMOCTOATENBHO COCTABIATH IJIaH
peteHuns mpodIeMEI ¢ YIeTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEIIIOYTCHHH; 1aBaTh
OIICHKY HOBBIM CHTYAI[HsIM;
croco0cTBOBaTh (HOPMUPOBAHUIO U
MPOSIBIICHUIO IUPOKOH SPYAUIIH B
pa3HBIX 00JACTSIX 3HAHHHA, TOCTOSTHHO
TIOBBIIIATE CBOI 00Pa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHB; 0) CAMOKOHTPOJIb:
WCTIOJIB30BATh IPUEMBI PePIECKCUH IS
OLICHKY CUTYalllH, BEIOOpa BEPHOTO
peIIeHUs; - yMETh OIEHUBATh PHCKH U
CBOEBPEMEHHO MPUHUMATH PELICHUS 110 X
CHIDKCHUIO; B) IMOIIMOHANBHBIN
WHTEJUIEKT, MIPEIIoIaraloni
c(OPMUPOBAHHOCTh: BHYTPEHHEH
MOTHUBAIINH, BKIIOUAIOIIEH CTpeMIICHHE K
JIOCTHKEHUIO LENN U YCTIEXY, ONITUMH3M,
WHULIHUATUBHOCTD, YMEHHE JICHCTBOBATH,
HCXOJIS U3 CBOMX BO3MOXKHOCTEH; -
SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh
MOHUMATH SMOLUOHAIBFHOE COCTOSHUE
JPYTUX, YYUTHIBATH €TO TPH §
OCYIIECTBICHUN KOMMYHUKAIIHH,
CIOCOOHOCTh K COYYBCTBHUIO U
COTEPEKNBAHUIO; - COLIMATBHBIX HABBIKOB,
BKJTFOUAIOIINX CIIOCOOHOCTH BEICTPAaUBaTh
OTHOIIICHUS C JPYTUMH JIOJbMH,
3a00TUTHCS, MIPOSBIATH HHTEPEC U
paspemarb KOHQJIUKTHI

IIpeaMeTHbIe pe3ybTaThl

pelreHus 3aa4; Y MEHHE OIepHpOBaTh
HOHSTUSIMU: QYHKIHS, HEPEePbIBHA
(byHKIMS, IPOU3BOAHAS, IEPBOOOPA3Has,
OIIpe/IeJICHHBIN HHTETPaN; YMEHHE
HAaXOJHUTh IPOU3BOIHBIC 3JTEMEHTAPHBIX
(YHKIMIA, NCIIONb3YS CIIPABOYHBIE
MaTepHabl; UCCIIEN0BATh B IPOCTEHIINX
Cily4astx (yHKIIMM Ha MOHOTOHHOCTb,
HaxOANTh HaUOOJBIINE U HAMEHBIIINE
3Ha4eHUs (PYHKINH; CTPOUTH rpaduKu
MHOT'OYJIEHOB C UCIONb30BaHUEM
anmapara MaTeMaTHYeCKOTO aHah3a;
MPUMEHSATH IPOU3BOJHYIO IPH PEIICHUH
3a/1a4 Ha JIBIDKEHUE; PeIaTh MPaKTHKO-
OpPHEHTHUPOBAHHBIC 337a41 HA
HauOOJbIINE U HAUMEHBIIINE 3HAUCHNS, Ha
Hax0XXIEHHE ITyTH, CKOPOCTH U
YCKOpEHUsI. Y MEHHE ONIEPUPOBATH
HOHSTHSMU: PAallOHANbHAS QYHKLIHUS,
NoKa3aTesbHas (QyHKIHS, CTeTIeHHAs
¢byHKIWS, TorapupmMudeckas GyHKIHS,
TPUTOHOMETPUUYECKHE (PYHKIIHH,
oOpatHbie (HDYHKIVH; YMEHHAE CTPOUTH
rpa(uKy U3y4eHHBIX (YHKIUH,
UCIIOIB30BaTh IpaduKH pH H3yYeHUH
MPOLIECCOB M 3aBUCUMOCTEH, ITPU
pellIeHny 3aa4 U3 JPYTuX y4eOHbIX
MpEeIMETOB | 33/1a4 U3 PeabHON JKU3HY;
BBIpakaTh (hOPMyJIaMH 3aBUCHMOCTH
MEXy BEIMUHMHAMH; Y MEHUE PELIaTh
TEKCTOBBIE 33Jja4H Pa3HbIX THIIOB (B TOM
YHCIIe Ha MPOLEHTHI, OJIU U YacTH, Ha
JBIKEHHE, paboTy, CTONMOCTH TOBapOB U
YCIIyT, HaJIOTH, 3a/1a91 U3 00IacTH
YIpaBJIeHHs INYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTaBIIATH BBIPAKCHNUS,
YpaBHEHUS], HEPABEHCTBA U X CHCTEMBI 1O
YCIIOBUIO 33/1a4H, UCCIIE0BATh
MOJTyYeHHOE PEIIeHNE U OIIEHUBATh
PaBAONOA0OHOCTh PE3YIbTATOB; Y MCHUE
OIICpHPOBATh MOHATHAMH: CpEJIHEe
apupMeTHIecKoe, MeAnaHa, HanooIbIIee
U HauMEHbIIIEEe 3HAUCHUS, Pa3Max,
JHCIepcHs, CTaHJapTHOE OTKIOHEHHE
YHCIOBOTO HA0Opa; YMEHUE U3BJICKATH,
UHTEPIPETUPOBATh HHPOPMALIUIO,
HpECTaBICHHYIO B TaOInIax, Ha
JuarpamMMax, rpadukax, oTpaxaromyro
CBOICTBa peasIbHBIX IIPOLECCOB U
SIBJICHUI; TIPEACTABIATE NH(POPMAIIHIO C
MIOMOIIBIO TAOJIUIL M AUATrPaMM;
HCCIIEI0BATh CTATHCTHIECKHE TaHHBIE, B
TOM YHCJIE C IPUMECHEHHEM IpaUueCcCKIX
METOJI0B U 3JEKTPOHHBIX CPEJICTB;




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

OO01mue pe3yabTaThl

IIpeaMeTHbIe pe3ybTaThl

YMeHue onepupoBaTh NOHATHAMU:
CITyJaifHBIH OIIBIT M CITy4aiHOE COOBITHE,
BEPOSITHOCTh CITy4aifHOTO COOBITHS;
YMEHHUE BBIUUCIATH BEPOSITHOCTD €
HCTIONIb30BaHNEM TpapUIECKUX METO/IOB;
HIPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOKEHHS BEPOSITHOCTEH,
KOMOHMHATOPHBIE (hakThl U GOPMYJIBI IPH
pELIEeHNH 3a/]a4; OLICHUBATh BEPOSTHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO CO
CllyuailHBIMU BEJTMUMHAMU; YMEHUE
IMPUBOJUTH IIPUMEPHI IIPOSIBIICHUS 3aKOHA
OONBIINX YHCEN B IPHPOIHBIX U
OOIIECTBEHHBIX SIBICHUAX; Y MEHUE
BBEIOWMPATH TIOXOISIIHHN U3YICHHBIN
METOJ JUIsl peLLeHNs 3a1a4H,
pacro3HaBaTh MaTeMaTH4eckue GpakTsl 1
MaTeMaTH9IeCKHe MOJICNN B IPUPOIHBIX 1
OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE;
YMEHHUE MPUBOJUTH IPUMEPbI
MaTEMATUYECKUX OTKPBITUH POCCUICKON U
MHPOBOH MaTEMaTH4YECKOW HAyKN

Koa n
HAHUMEHOBaHHE
KOMIIETeHIIUH

OO0uiue pe3yJbTaThl

IIpeaMeTHBbIe pe3y/IbTaThI

OK 04. D¢ dexTnBHO
B3aUMOJICHCTBOBATh U
paboTath B
KOJUIEKTUBE U
KOMaHIe

JImgHOCTHBIE pe3yIbTATHI TOIDKHBI
OTpaxaTh B YACTU: LIEHHOCTU HAYyYHOT'O
MO3HAHUS: OCO3HaHNE [IEHHOCTH HAyYHON
JESITENBbHOCTH, TOTOBHOCT OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO
JeATeNIbHOCTh HHANBUIYAIBHO U B TPYIIIE
MeranpenMeTHbIE pe3yIbTaThl JODKHBI
oTpaxarb: OBIaJieHHEe YHHUBEPCAIbHBIMU
KOMMYHUKaTHBHBIMU JI€HCTBUSIMH: 0)
COBMECTHAs JICSITENbHOCTb: - IOHUMATh U
HCIIOB30BATh MIPEHMYIIECTBAa KOMAHAHOH
Y MHAMBUAYAIBHOHN paboOTH; - IPUHUMATh
LETY COBMECTHOM AEATENbHOCTH,
OpraHM30BBIBATh M KOOPANHHPOBATH
JEHCTBUS MO €€ JOCTHKEHHUIO: COCTaBIISATh
TUTaH AeHCTBHH, 9 pacTpenensaTs pos ¢
YYeTOM MHEHHH Y9aCTHUKOB 00CYXIaTh
pe3ynbTaThl COBMECTHOM PabOThI; -
KOOPAWHHUPOBATH U BHINOIHATH PaboTy B
YCIIOBUSIX PEATBHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJEIHCTBUS; -
OCYIIECTBIATH TO3UTHBHOE
CTpaTerndeckoe MOBEJCHUE B PA3THUHBIX
CHUTYAaIHsX, IPOSIBIATH TBOPUECTBO U
BOOOpakeHne, OBITh MHUITHATHBHBIM.
OBnajieHue YHUBEPCAIbHBIMU
PETYJIATHBHBIMHA ICHCTBHUAMH: T)
MpUHATHE ce0s U APYTUX JIOACH: -

Brnanenne MeTogaMu 10Ka3aTeNbCTB,
ITOPUTMaMU PELICHUS 3a7a4; yMEHHE
(bOopMyITUPOBATE OIPEIEICHIS, aKCHOMBI 1
TCOPEMBI, MPUMEHATH UX, IPOBOAUTDH
JloKa3aTeIbHbIE PACCYXKACHUS B X0JI€
peleHus 3a1a4; Y MEHUe ONepupoBaTh
MOHSATUAMU: CpeliHee apudmMeTudeckoe,
MenuaHa, HauOoJbllee U HANMEHBIIIee
3HA4YCHUs, pa3Max, JUCIIEpCus,
CTaHJIaPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMEHHE U3BIICKATD,
HUHTEPIPETUPOBATH HH(POPMAIIHIO,
MPEACTABICHHYIO B TAONHIAX, HA
IuarpamMMax, rpadukax, OTpakaromyro
CBONCTBA PeaJIbHBIX IPOLIECCOB U
SIBJICHUH; IPEICTABISATH HHPOPMAIIHIO C
MOMOIIIBIO TAOJHII U IUarpamm;
UCCIIeZIOBAaTh CTATUCTUYECKHE JJaHHbIE, B
TOM YHCIIE C IPUMECHEHHEM IpadUIecKux
METOJIOB U 3JICKTPOHHBIX CPEJICTB;
YMeHne onepupoBaTh MOHATUIMU:
CITy4aliHBIN OIIBIT U CITy4aifHOE COOBITHE,
BEPOSATHOCTH CIyYaifHOrO COOBITHS;
YMEHHE BBIYUCIISATH BEPOSITHOCTD C
HCIIONIB30BaHNEM TpapUIECKUX METO/IOB;
MPUMEHSATH (POPMYJIBI CIIOKEHHS U
YMHOXEHHS BEPOSITHOCTEM,
KOMOMHATOPHBIE (haKkThI U GOPMYJIIBI IPH




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

OO01mue pe3yabTaThl

MPUHAMATH MOTHBBI ¥ pTyMEHTHI APYTHX
JIOZIeH IIPU aHAJIU3€ Pe3y/IbTaToB
JESITeNbHOCTH; - IPU3HABATh CBOE MPABO U
MpaBo JPYTHX JIOJEH Ha OMIHMOKH; -
pasBUBATH CIIOCOOHOCTH MOHMUMATh MUP C
MO3UIUY APYTOro YeI0BeKa

IIpeaMeTHbIe pe3ybTaThl

peILeHUN 3a/1a4; OLICHHBATh BEPOSITHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4allHBIMU BEJIMYMHAMH; YMEHHUE
MIPUBOAUTH IPUMEPHI MIPOSABICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOIHBIX H
OOIIECTBEHHBIX SIBICHUAX; Y MEHUE
BBIOMPATH TIOXOISIIHN U3YICHHBINA
METOJ U1l pEeLLeHNs 3a1auH,
pacrio3HaBaTh MaTeMaTuIecKue HaKThl U
MaTeMaTU4YECKUE MOJEIIU B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSX, B HICKYCCTBE;
YMEHHE NPUBOAUTH IPUMEPHI
MaTEMATUYECKUX OTKPBITUH POCCUICKON U
MHPOBOH MaTEMaTH4YECKOW HAyKN

OK 05. OcymiectBnsiTh
YCTHYIO U
MUCBbMEHHYIO
KOMMyHI/IKaIH/IIO Ha
roCy1apCTBEHHOM
s13pIke Poccuiickoi
®denepanuu c y4eToMm
0COOCHHOCTEH
COIMAIILHOIO U
KYJIbTYpPHOT'O
KOHTEKCTA

JIn4uHOCTHBIE PE3yIbTAThI JOKHBI
OTpaXaTh B YACTU: SCTETUUECKOTO
BOCIIMTAHUS: - 3CTETUUECKOE OTHOILIEHUE K
MUY, BKJIFOYAsi 3CTETHKY ObITa, HAYYHOTO
Y TEXHUYECKOT0 TBOPYECTBA, CIIOPTa,
TpyZa u OOIIECTBEHHBIX OTHOIICHHH; -
CIOCOOHOCTH BOCIIPHHUMATD Pa3INYHbIC
BUJIbI UICKYCCTBA, TPAIULMH U TBOPUECTBO
CBOETO U IPYIMX HapOJ0B, OLIYIIATh
SMOIMOHATIBHOE BO3/ICIICTBUE UCKYCCTBA;
- yO@KICHHOCTh B 3HAUUMOCTH JIJIS
JMYHOCTH M OOIIECTBA OTEYECTBEHHOTO U
MHUPOBOTO UCKYCCTBA, STHUYECKUX
KyJbTYPHBIX TPaaAULUil U HAPOAHOTO
TBOpYecTBa MeTtarpeamMeTHbIe
pe3yabTaThl TOJKHBI OTpaxathb: 10
OBnazeHne yHUBepCalbHbIMU
KOMMYHUKaTUBHBIMU ISHCTBHUSIMHU: Q)
oOlLIeHHe: - OCYIIECTBIATD
KOMMYHHUKAITUH BO BCEX cepax KU3HH; -
pacmo3HaBaTh HeBepOaIbHbBIE CPENICTBA
oOIIeHns, TOHUMATh 3HAUCHHE
COIMATIBHBIX 3HAKOB, PACIIO3HABATh
MPEANOCHUTKA KOH(PIUKTHBIX CUTYaluH 1
CMSTYaTh KOH(IUKTEL; - pa3BEPHYTO U
JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C
HCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB

Bnanenue meronamu 10Ka3aTeNbCTB,
aIrOpUTMaMHU pEIICHUs 3a]1a4; YMEHUE
(bOpMyITUPOBATE OIPEIEICHIS, AKCHOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B X0/
peleHus 3a1a4; Y MEHHEe peniaTh
TEKCTOBBIE 33/1a4H Pa3HBIX THUTIOB (B TOM
YHCJIE HA TIPOLEHTHI, OJIU U YacTH, Ha
IBIDKEHHE, paboTy, CTONMOCTH TOBApOB H
yCIIyT, HAaJIOTH, 33]]a4d 13 00JIaCTH
yIpaBJeHUs TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKCHUS,
YpaBHEHUS], HEPABEHCTBA U UX CHCTEMBI 110
YCIIOBHIO 33/1a41, UCCIIEA0BATh
MOJIy4€HHOE pEelIeHUE U OIIEHUBATh
MIPaBIONOAOOHOCTD PE3YJIbTaTOB; Y MEHHE
ONEepUPOBATh NOHATUSMHU: CITyYalHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSTHOCTh
CIIyYaifHOTO COOBITHS; YMCHHE BEIYUCIIATH
BEPOSITHOCTH C MCIIOJIb30BAHUEM
rpaduyecKrX METOAOB; IPUMEHSITh
(OPMYITBI CITOKEHUS U YMHOXKCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIC (DAaKTHI U
(bopMyJIBI IPU PELICHUH 3a1a4; OLEHUBATD
BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CIy4yalHbIMH BEJIMYMHAMY;
YMEHHE IPUBOANUTH IPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIVX YHCEN B IPUPOIHBIX U
0OLIeCTBEHHBIX SABICHUIX; Y MEHHE
BBIOMPATH TIOJXOISIIHI N3YISHHBIA
METOJ JUISI pelICHUs 3a/1a4H,
pacrno3HaBaTh MaTeMaTHYecKue (paxThl 1
MaTeMaTU4YEeCKUE MOJENIN B IPUPOAHBIX U
0OIIeCTBEHHBIX SIBIECHUIX, B HCKYCCTBE;
YMEHHE NPUBOAUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUH POCCUICKOMN U
MHPOBOH MaTeMaTH4YECKOW HAyKH




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

OO01mue pe3yabTaThl

IIpeaMeTHbIe pe3ybTaThl

OK 06. IIposBasTh rp
QXKJIAaHCKO-TIAaTPUOTHY
€CKYIO MO3UIHIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE
MOBE/IEHUE Ha OCHOBE
TpaaULMOHHBIX
POCCUICKUX JYyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM
YHCIIE C yU4EeTOM
rapMOHHU3aLUU
MEKHAIMOHAJIBHBIX U
MEXKPEIUTHO3HBIX
OTHOIIICHUH,
MPUMEHATH CTaHAAPTHI
AQHTUKOPPYNLUOHHOTO
MOBEICHUS

JIM9HOCTHBIE pe3yIbTATHI TOIDKHBI
OTpaXkaTh B YACTH: - TPAXKITAHCKOTO
BOCIMTAHUS: IPUHATHE TPAAULIMOHHBIX
HaIlMOHANBHBIX, O0IIEUEIIOBEYECKIX
TYMaHUCTUYECKHUX M IEMOKPATHUECKUX
LEHHOCTEI; -NaTPUOTHYECKOTO
BOCITUTAHUS: IEHHOCTHOE OTHOIICHUE K
rOCyJIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOTHOMY
HACJICZIVIO, TAMSATHUKAM, TPAJIHIINASIM
HapoaoB Poccum, noctimwkenusim Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U
TpyZae; MeTanpeaMeTHbIE pe3yIbTaThl
JIOJDKHBI OTpaxath: OBnaneHue
YHHUBEPCAIBHBIMH PETYIISTHBHBIMU
JICUCTBUSMHU: B) YMOIIMOHAIBHBIN
HHTEJUICKT, TPEIIOIararoNHii
c(hOpMUPOBAHHOCTb: --CAMOCO3HAHUS,
BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh
CBOE SMOIIMOHAIFHOE COCTOSIHUE, BUICTh
11 HanpaBieHUs pa3BUTHUS COOCTBEHHOM
OMOIMOHATBHOU Cepbl, OBITh YBEPEHHBIM
B cebe; - caMoperyJIMpoBaHus,
BKITIOYAIOIIIETO CAMOKOHTPOJIb, yMEHUE
MPUHIMATh OTBETCTBEHHOCTD 34 CBOE
MOBeJIEHUE, CIOCOOHOCTh aIalITHPOBATHCS
K YMOLIMOHAJIbHBIM U3MEHEHUSIM U
MIPOSBJISITh THOKOCTD, OBITH OTKPBITHIM
HOBOMY; - BHYTPEHHEH MOTHBAIINH,
BKJIIOYAIOILIEH CTpeMIIEHHE K JOCTH)KEHUIO
[ENTH U YCIEXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHE JCHCTBOBATD,
HCXOJIS 3 CBOUX BO3MOXKHOCTEHH; -
SMIIATHUH, BKIIFOYAIOIIEH CITOCOOHOCTH
MMOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE
IpPYTUX, YIUTHIBAT €T0 MPU
OCYIICCTBICHUH KOMMYHHKAIIUH,
CroCcOOHOCTh K COYYBCTBHUIO U
COIIEPEKUBAHMIO; - COUATBHBIX HABBIKOB,
BKITIOYAIOIIUX CITIOCOOHOCTH BBICTPAMBATh
OTHOWICHUS C IPYTUMH JIOIbMH,
3a00TUTHCS, TIPOSBIIATH HHTEPEC U
paspemarb KOHQIUKTHI

Brnanenue MeronaMu 10Ka3aTeNbCTB,
ITOpUTMaMU PELICHUs 3a7a4; YMEHHUE
(hopMyIUPOBATE ONPEAEIEHHS], AKCUOMBI U
TEOPEMBI, IPUMEHSTDH UX, IPOBOIUTD
JIOKa3aTeJIbHbIE PACCYXKICHUS B XOJI€
peleHus 3a1a4; Y MEHUE pelarhb
TEKCTOBBIE 3a/1a9 Pa3HBIX THIIOB (B TOM
4lCJI€ Ha IPOLIEHTHL, J0JIM U YacTH, Ha
IBIDKEHHE, paboTy, CTOUMOCTh TOBApOB H
YCIIyT, HaJIOTH, 3a/1a41 U3 001acTH
yIpaBJeHUs TUYHBIMU U CEMEHHBIMU
(brHAHCAMN); COCTABIATH BBIPAXKCHUS,
YpaBHEHUs!, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a/1a41, UCCIEA0BaTh
MIOJIyYEHHOE PEIIEHUE U OLIEHUBATh
IPaBAONOA0OHOCTh PE3YIbTATOB; Y MCHUE
OIIepUpPOBaTh MOHATUSAMU: CpEIHEE
apupMeTHIecKoe, MeAnaHa, HanoobIIee
Y HauMeEHbIlIee 3HAa4YeHUs, pa3max,
JUCIIepCHsl, CTAaHJAPTHOE OTKIIOHEHUE
YHCIOBOTO HA0Opa; YMEHUE U3BJICKATH,
MHTEPIPETUPOBATh HH(OPMALIHIO,
TIPEACTaBICHHYIO B Ta0NHIax, HA
JuarpamMMax, rpadukax, oTpaxkaromlyro
CBOICTBa peabHbBIX IPOLIECCOB U
SIBJICHUH; TIPEACTABIATE NH(POPMAIIHIO C
MOMOIIIBIO TAaOJHI U AUarpamm;
UCCIIeZI0BaTh CTATUCTUYECKHUE JaHHbIE, B
TOM YHCJIE C IPUMECHEHHEM IpaUuIecKuX
METOJOB U 3JIEKTPOHHBIX CPEICTB;
YMeHue onepupoBaTh NOHATUSIMU:
CITyuJaifHBIN OIBIT U CITy4yaiiHOE COObITHE,
BEPOSITHOCTH CITYYaiHOTO COOBITHS
YMEHUE BBIUUCIIATH BEPOSITHOCTD €
UCIIOJIb30BAHUEM IpaUIECKUX METOMOB;
MPUMEHATH (OPMYITBI CIOKEHHS U
YMHOXEHHUS BEPOATHOCTEMH,
KOMOMHATOPHBIE PaKThl U (POPMYJIIBI IIPH
pelleHuH 3a/1a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMU; YMEHHE
IIPUBOAUTH IIPUMEPHI IPOSABICHUS 3aKOHA
00JBIINX YKCeN B IPUPOIHBIX U
OOLIECTBEHHBIX SBIEHUAX; Y MEHHE
BBIOMPATH TIOXOAAIINI U3YYCHHBINA
METOJ Ul PELEHNs 3a1a4H,
pacrio3HaBaTh MaTeMaTniIeckue (HakThl 1
MaTEMAaTU4YECKUE MOJEIIU B IPUPOJIHBIX U
0OLIECTBEHHBIX SBJIEHUIX, B HCKYCCTBE;
YMEHHE TIPUBOJIUTH TIPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUIICKOM U
MHPOBOM MaTeMaTH4YECKON HAyKH




Kon n OO01mue pe3yabTaThl IIpenmeTHBbIE PE3yIbTATHI
HaNMeHOBaHHe

KOMIIETEeHIUH

OK 07. JInuHOCTHBIE PE3yAbTATHI JOIKHBI Brnagenne MeTogaMu [OKa3aTeNbCTB,
ConeiicTBOBaTH OTpaXkaTh B YACTH: SKOJIOTHIECKOTO ITOPUTMAMH PEIICHUS 3a7a4; YMEHHE
COXpaHEHUIO BOCIIMTAHUS: - aKTUBHOE HETIPUATHE (bopMyIHPOBATh ONPENEICHHUS, AKCUOMBI 1
OKpY>KaroOIIeH Cpebl, | OeHCTBHMA, IPHHOCAIINX BPEL TEOPEMBI, IPAMEHSTH MX, IPOBOAUTH
pecypcocOepexeHuIo, | OKpY)KaloIeH cpefe; - YMCHHUE JIOKa3aTeIbHbIE PACCYXKACHUS B XOJI€

MPUMEHSATH 3HaHUSA 00
W3MEHEHUU KiuMara,
MIPUHLIUTIBI
OepeXKITUBOTO
TIPOU3BOJICTBA,

3¢ ¢deKTUBHO
IercTBOBAaTh B
Ype3BbIYaliHBIX
CUTYalUsIX

MIPOTHO3UPOBATH HEOJIATONIPUSITHHIC
9KOJIOTHYECKHE TTOCIEICTBUS
MpEANPUHUMAEMBIX TEUCTBUI,
MPEOTBPAILATh UX; - PACIIUPEHHUE OIbITA
JIESITEITbHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH; MeTanpeMeTHbIe
PE3yNbTATHI TOJDKHBI OTPAXKATH!
OBnazieHue yHUBEPCAIEHBIME yUCOHBIMH
MO3HABaTEIbLHBIMU JNeHCTBUSIMU: 12 0)
0a30BbIe HCCIIEIOBATEIBCKUE NCHCTBUS: -
pa3padaTbIBaTh IJIaH PelIeHHs MPOOIEeMBbI
C yYETOM aHan3a UMEIOIUXCSI
MaTepUAIbHBIX U HEMaTePHAITbHBIX
PECYPCOB; - OCYIIECTBIIATh
LIeJIeHAPaBIEHHBIA TTOMCK TIEPEHOCa
CPEIICTB U CIIOCOOOB JICHCTBHS B
poeCCUOHANIBHYIO Cpelly; - YMETh
MIEPEHOCUTH 3HAHUSA B ITO3HABATEIHHYIO 1
MPaKTHUECKYIO 00J1aCTH
KU3HenesTeapHocTr; OBNnageHue
YHHUBEPCAITbHBIMA KOMMYHUKATHBHBIMHU
JeiicTBuAMU: ) COBMECTHAS
JIeATENBHOCTD: - MPeIaraTh HOBBIE
MPOEKTHI, OLICHUBATD HUJCU C TIO3UITUH
HOBUW3HBI, OPUTUHAIBLHOCTH,
MpaKkTUIecKor 3HaunMocTH; OBianeHne
YHHUBEPCAIBHBIMU PETYJISITUBHBIMH
JIeHCTBHSAMU: 0) CAMOKOHTPOJIb: - 1aBaTh
OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTh
KOPPEKTHBBI B JIEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YNIETATOB IEIISIM

pelreHus 3aa4; Y MEeHHEe OIepHpoBaTh
HOHATUSIMU: (DYHKIIWS, HETIPEPhIBHAS
(byHKIHS, IPOU3BOAHAS, IEpBOOOPaA3Has,
OIIpe/IeIICHHBIN HHTETPal; YMEHHUE
HAXOJHUTh IIPONU3BOIHBIC SIIEMEHTAPHBIX
(GyHKUUH, KCHONB3Ys CIPaBOYHBIE
MaTepHabl; UCCIIEN0BATh B MPOCTEHIINX
ciTydasix (yHKIIMA HA MOHOTOHHOCTb,
HaxoANTh HaUOOJIBIINE U HANMEHBIIINE
3HaueHUsl PYHKIUIT; CTPOUTH rpaduKu
MHOT'OYJICHOB C HCIOIb30BaHUEM
anmapara MaTeMaTHYeCKOT0 aHallh3a;
NPUMEHSTh TPOU3BOHYO NIPH PEIICHUH
3a/1a4 Ha JIBIDKEHHUE; pelaTh
MPaKTHKO-OPUEHTHPOBAHHBIE 33/1a41 Ha
HanOOJIBIINE M HANMEHBIINE 3HAUCHHS, Ha
HaxOoXXIEHHE ITyTH, CKOPOCTH U
YCKOpEHUs. Y MEHHE ONePHPOBATh
TOHSTUSIMU: PAllOHANbHAsT QYHKLIUS,
NoKa3aresibHask (QyHKIHS, CTeTIeHHAs
(byHKIWSL, TorapupmMudecKas (yHKIHS,
TPUTOHOMETpUYECKHE (QYHKIINH,
oOpatHble (HYHKINN; yMEHHE CTPOUTD
rpauKy U3yICHHBIX (QYHKIUH,
UCIIOIB30BaTh IpaduKH MpU H3yYEHUH
HPOIECCOB U 3aBUCUMOCTEH, ITpH
pelIeHnH 3aa4 U3 JPYTuX Y4eOHbIX
MPeIMETOB | 3a/1a4 U3 PeabHON JKU3HY;
BBIpaKaTh (POPMYJIaMH 3aBUCHMOCTH
MeXly BeIMYMHAMH; Y MEHHE peliaTh
TEKCTOBBIE 33aJ]a4H Pa3HbIX THIIOB (B TOM
qHCIIe Ha MPOLEHTHI, JOJIN U YaCTH, Ha
JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIyT, HaJIOTH, 3372491 U3 00JIacTH
yIpaBJIEHHs INYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATH BBIPAKCHNUS,
ypaBHEHHS1, HEPABEHCTBA M MX CHCTEMBI 10
YCIIOBUIO 33/1a4H, UCCIIEA0BATh
MOJTyYeHHOE PEIIeHNE U OIIEHUBATh
MPaBAONOAOOHOCTE PE3YNIbTATOB; Y MCHUE
BBIOMPATh NOAXOAAIINHA U3YYEHHBINH
METO JUIs pEelICHHs 3a1a4H,
pacro3HaBaTh MaTeMaTu4ecKue (haKThl U
MaTeMaTHIeCKHe MOJIENN B TIPHPOIHBIX H
0O0IIIECTBEHHBIX SIBICHHSX, B ICKYCCTBE;
yYMEHHE ITPUBOANUTH IPHMEPHI
MaTeMaTUYECKUX OTKPBITHIl pOCCUUCKON 1
MHUPOBOM MaTEMaTU4ECKON HayKu
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Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

OO01mue pe3yabTaThl

IIpeaMeTHbIe pe3ybTaThl

KO,I[ 1 HAaMMCHOBAHUEC
KOMIICTCHIIMN

YMmenus

3HaHus

[IK 1.1. ®opmupoBars

Vmenus: - Ucnonb30BaTh METOIBI U

3HaHuA: - MeTtomasl u IpHUEMBI

AIITOPUTMEL prueMbl (popMaTH3ary MOCTaBICHHBIX (bopManH3anuy MOCTaBICHHBIX 3a1a4; -
pa3paboTku 3aay; - Mcrnoap30BaTh METOMBI U TpHeMBl | SI3bIkH hopMmanu3anny GpyHKIMOHATBHBIX
MPOrpaMMHBIX AIrOPUTMH3ALUY OCTABICHHBIX 3aay; 13 | cnenudukanuii; - MeToabl U NpHeMsl
MOJyJeH B - Ucnonb3oBats mporpaMMHoOe ANTOPUTMH3ALNH [TOCTABICHHBIX 3aa4; -
COOTBETCTBHUU C oOecrieueHue Ajst rpaHuecKoro Horanuto u nporpamMmHoe o0ecriedeHue
TEXHUYESCKIM 0T0OpaKeHUs alNrOpUTMOB; - [IpUMEHATh | A TpadMueCcKOro OTOOpaXKeHUs
3aJaHueM ANTOPUTMEBI PEIICHNS TUIIOBBIX 337124 B AITOPUTMOB; - ANITOPUTMBI PELIICHUS
COOTBETCTBYIOIUX 00JIACTSX; - TUMHWYHBIX 3a/1a4, 00JIACTH U CIIOCOOBI UX
OcCymIecTBIATh KOMMYHHKAITHH C TIPUMEHEHHSI
3aUHTEPECOBAHHBIMH CTOPOHAMH
[IK 2.4. Ywmenus: - [logroraBnusats rpadudeckue | 3HaHusA: - OCHOBBI BEPCTKH C
[oaroraBnuBaTh MaTepHabl B IPOrpaMMax MOATOTOBKH WCTIONIb30BAHUEM SI3BIKOB PA3METKH;
rpaduyeckue pacTpoBBIX N300paKEHUI; - ctuineit; - Texanueckue TpebGoBaHUS K

MaTepHabl IS
BKJIOUCHUS B
rpadudeckuii
TIOJIB30BATEIbCKHN
uHTepdeiic

[MoaroraBnuBaTh rpadguyecKre
MaTepHalIbl B TpOrpaMMax MOoArOTOBKH
BEKTOPHBIX H300paxeHuii; - Paborats ¢
MpOTrpaMMaMH CTaTHCTHYECKOTO aHaN3a
JAaHHBIX; - ONTUMHU3UPOBATH
uHTep(eicHyIo rpaduKy Mo pa3IuvHbIe
paspereHus ’kpana; - [longnepxuBars
00paTHYIO CBA3b C 3aKa3UHUKaMH,
MPEACTABIATH HA YTBEPIKACHUE IPOCKT
rpauIecKOro MOJIH30BATEIHCKOTO
uHTepdeiica

uHTepdeiicHol rpaduke; -
MareMaTH4ecKyto CTaTUCTUKY; - MeTobl
IpPEACTaBICHUs CTATUCTHUECKOM
uHpopmarmy; - TexHomornn
ANTOPUTMHYCCKON BU3yaTH3allUH JaHHBIX

TIK 4.4. Co3naBartb
BU3yaJbHBIE 3P (eKThI
B COOTBETCTBUHU C
TEXHUIECKIM
3aJjaHueM

Ywmenus: - Pa3zpabatbiBath
XYI0KECTBEHHO-TEXHUUECKUE PEIICHUSI
UTSL TIPOU3BOJICTBA BU3YaJIbHOTO 2 dekra
0] KOHKPETHYIO 3a/ady IPOEKTa B
AHMMAI[MOHHOM KHHO M KOMITBIOTEPHOMN
rpaguke; - OCynIecTBISATh
MPEABAPUTEIILHYIO BU3YAITN3AIHIO
addexra; - OCyuIecTBIATh BU3YaIH3aIHIO
a¢dexra (peHIep) B aHUMAITHOHHOM KHHO
Y KOMITBIOTEpHOU rpaduke 14

3HaHus: - TeXHOIOTHH CO3aHuU
BU3YaJBbHBIX 3((EKTOB AaHUMALTHOHHOM
KUHO 1 KOMITBIOTEpHOH rpaduke; B
AQHMMAIIOHHOM KHHO ¥ KOMIIBIOTEPHON
rpaduke; - MaremaTu4ecKue MoaeIu
(U3NIECKNX, XUMHYECKHUX U
MaTEeMaTHIEeCKUX MPOIIECCOB
BO3HMKHOBEHUSI IPUPOAHBIX ABICHUIL, NX
aHAJIOTOB B IIPOTPaMMHOM cperie

Pa3gen / Tema padoueii nporpaMmMsl

®DopMa KOHTPOJIS

Marepunansl

Paznen 1. IloBropenue Kypca MaTeMaTHKH OCHOBHOMW IIKOJIBI

Ormpoc; mpakTHYecKas
WJIM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPHUH
Hacrosero GpoHaa

Tewma 1.1. Llens u 3agaun MaTeMaTUKH TTPH OCBOCHUHN
CIIENMAILHOCTH. MHOKECTBA M JIOTHKA.

Ormpoc; mpakTHYecKas
WY KOHTPOJIbHAS
pabora

3amaHus ¥ KPUTEPUH
Hacrosero GoHaa

Tema 1.2. YUncia u BEIYUCIICHHUS.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHAS
pabora

3agaHus U KPUTEPUH
Hacrosiero Gonma

Tema 1.3. ToxknecTBa U TOXAECTBEHHbIE IPe0OPa30BaHUs
VYpaBHEHMs, HEPABEHCTBA M UX CUCTEMBI.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3aaHus U KPUTSPUH
Hacrosero Gonma
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Pa3gen / Tema paboueii nporpaMmMsl

®Dopma KOHTPOJIS

Marepuaibl

Tema 1.4. [TocnenoBaTebHOCTH U IPOTPECCUH

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 1.5. TIpotieHTHBIC BBIYKCICHUS B TPO(ECCHOHATBHBIX
3a7a4ax.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Tema 1.6. ®yHKIMH U TpadUKH.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tewma 1.7 BxonHo# KOHTPOIH

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Paznen 2. Crenenn u xopuu. CTeneHHas1, IOKa3aTelbHas U
norapupmudeckas QyHKIUsS

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 2.1. Apudmeruueckuil KOpeHb N-0 CTENEHU

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Tema 2.2. IIpeoOpa3zoBaHue BbIpaKEHUH ¢ KOPHAMMU N-0H CTENEHU U

HppalMOHAIBHBIX BBIPAXKECHUI.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 2.3. CteneHu ¢ palliOHAILHBIM U AEHCTBUTEIBHBIM
[OKa3aTeIsIMH.

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tema 2.4. CrenenHast pyHKIUS, €€ CBOHCTBA.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 2.5. UppanuoHnaibHbIE YpaBHEHHS.

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Tewma 2.7. TlpuMeHEHHE CBOWCTB CTEIIEHHON (YHKIHH.
KontpomnbHas padota Ne 2.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tema 2.8. Tloka3atensHast GyHKIIHSA, €€ CBOHCTBA.

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Tema 2.9. Iloka3arenbHble ypaBHEHUS.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 2.10. MeToasl pelieHus 0Ka3aTelbHbIX ypaBHEHUN.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 2.11. [Toka3arenbHbIE HEPAaBEHCTBA.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 2.12. CucteMbl NOKA3aTENbHBIX YPABHEHUH 1 HEPABEHCTB

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Tewma 2.14. Jlorapudm uncna. JlecSTHUHBINA 1 HATYPaJIbHBIH
J0rapugMol.

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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Pa3gen / Tema paboueii nporpaMmMsl

®Dopma KOHTPOJIS

Marepuaibl

Tema 2.15. CpotictBa norapu)moB.

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 2.16. [IpeoOpa3oBaHKe BBIPAKEHUH, COIEPKAIIUX JIOTAPUPMBI

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Tema 2.17. Jlorapudmudeckas GyHKIHS, ee CBOWCTBA

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tewma 2.18. JlorapudmMudeckue ypaBHEHHS.

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Tema 2.19. Metoab! perieHus JIorapuhMHUIECKUX YPaBHEHUH.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 2.21. CucteMsl 1orapupMuuecKux ypaBHEHUN U HEPABEHCTB

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Tewma 2.22. [IpumeHeHne JTOrapuPMOB K pEIICHHIO 3a1a4.
KontponbHas padora Ne 4.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Pazpen 3 IlpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tewma 3.1. IloBTOpEeHNE TUTAHUMETPHUH.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 3.2. OCHOBHEBIE TIOHSTHSI CTEPEOMETPHUH.

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Tewma 3.3. [lapamieasHOCT TPSMBIX, IPSIMOH U TUIOCKOCTH,
MJIOCKOCTEH.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tewma 3.4. Terpasap u ero anmemeHTsl. [locTpoeHue cedeHmid.

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Tewma 3.5. Ilapannenenunen u ero 3ieMeHTsl. [loctpoenue ceueHuii.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tewma 3.6. IlepneHIUKYISIPHOCTD MPSIMBIX, MIPSIMOM U IFIOCKOCTH,
IUIOCKOCTEH

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 3.7. Yron Mexty npsMOH U IJIOCKOCTBIO. YTOJI MEXKAY
IUIOCKOCTSIMH. Teopema o Tpex NepreHIuKyspax

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 3.8. OcHOBHBIE IPOCTPAHCTBEHHbIE (GUTYPBI U UX
B3auMopacmnonoxeHue. KontposnbHas pabora Ne 5.

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Paznen 4. KoopauHaTsl 1 BEKTOPHI

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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Pa3gen / Tema paboueii nporpaMmMsl

®Dopma KOHTPOJIS

Marepuaibl

Tewma 4.1. KoopanHaThl B TPOCTPAHCTBE.

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tewma 4.2. [IpocTeiimue 3a1a4u B KOOpAXHATAX.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Tewma 4.3. Bektops! B mpocTpancTBe. J[elicTBUS C BEKTOpaMH.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tema 4.4. CxansipHOe IpOU3BEZCHNE BEKTOPOB U €T0 CBOWCTBA.

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Tema 4.5. Pemenue 3anad. KoopauHater 1 BekTopbl. KoHTpObHAS
pabota Ne 6.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Pazpen 5. MatemMaTH4eCKUi IPAKTUKYM.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Tema 5.1. Matpulisl ¥ ONpeneNnuTENN.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 5.2. Merop I'aycca perieHust cucTeM JIMHEMHBIX YpaBHEHHI.

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tema 5.3. IToHsATHE KOMILIEKCHOTO yncha. JlelcTBus ¢
KOMITJICKCHBIMU YHCIIAMH.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 5.4. Paznuynbie (OpMbI 3aIMCH KOMIUIEKCHOTO YHCIIA.

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Paznen 6. OcHOBEI TpuTrOHOMETpUHU. TPUTOHOMETPHUIECKHE
GbyHKINU

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tema 6.2. OcHOBHEIE TPUTOHOMETPHUYCCKHUC TOKACCTBA.

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Tema 6.3. ©opMyJIbl CIOXKEHHUS.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 6.4. ®opMysibl ABOIHOTO U TOJIOBUHHOTO yTJIa.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 6.5. ®opMynbl TpUBEICHUS

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 6.6. IIpeoOpazoBaHus CyMMbI TPUTOHOMETPUUECKHUX (DyHKIMH
B IIPOU3BEJICHUE.

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Tema 6.7. Tlepuoanyeckue GyHKIUH. TpUroHoMeTpudecKue
byHKIMY.

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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Pa3gen / Tema paboueii nporpaMmMsl

®Dopma KOHTPOJIS

Marepuaibl

Tema 6.8. OOpaTHbIe TPUTOHOMETPUYECKUE QYHKIMN

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 6.9. VpaBHeHuUE cos X = a. YpaBHEHHE Sin X = a.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Tema 6.10. YpaBHenue tg x = a, ctg x = a.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tewma 6.11. Pemenne TpuroHOMeTpUYIECKUX ypaBHEHUH,
CBOJSILIMXCS K TPOCTEHIIIAM.

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Tema 6.12. OgHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHHUSI.
Pemenue 3amauy.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 6.14. Pemenue 3anau 1o TpuronoMeTpuu. KonrpoabHas
pabota Ne 7.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Paznen 7. IlpousBonHas GhyHKIMY, €€ IPUMEHEHUE

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 7.1. Ilonarue npenena MNOCIEI0BATENbHOCTH U (DYHKIHH.

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tewma 7.2. TloHsiTHE O HENIPEPBIBHOCTH (DYHKIIHH.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tewma 7.3. IlonaTre npou3BOAHOM.

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Tema 7.4. ®opmyisl u ipaBuia auddepeHmpoBanus

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tema 7.5. TIpousBoaHas CIOXKHON QyHKIHH.

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Tema 7.6. ®uszndeckuii CMbICI IPOU3BOIHON B MPO(ECCHOHATIBHBIX
3aqavax.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 7.7. 'eoMeTprudecKuii CMBICI IPOU3BOJHOM.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 7.8. MoHOTOHHOCTb (pyHKIUH. TOUKH SKCTpEMyMa.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 7.9. IlpuMeHeHe IPOU3BOAHOMN K HCCIENOBaHUIO QyHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBIL.

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Tema 7.10. UccnenoBanue GyHKIHUIA U OCTPOEHHE TPaPUKOB.

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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®Dopma KOHTPOJIS
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Tema 7.11. HaxoxaeHne onTuMaibHOTO pe3yIbTaTa ¢ IOMOIIBIO
MIPOM3BOTHON B MPAKTUYECKUX 3a]auax

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 7.12. Pemenue 3anau. [IpousBonnas QpyHkimu, ee
npumeHenue. KontponsHas padora Ne 8.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Pazmen 8. MHOTOTpaHHUKY ¥ T€Ia BpaICHHUS

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tewma 8.1. MHOTOTpaHHUKH, UX CBOMCTBA.

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Tema 8.2. Ilpuzma.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tewma 8.3. Ilupamuna.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Tema 8.4. bokoBas 1 NOHAsI HOBEPXHOCTb IPU3MBI, THPAMU/IbI

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 8.5. JIBuwkeHue B npocTpancTBe. CUMMETPHS B IPOCTPAHCTBE.

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tema 8.6. Hununnp. Ceyenne munuHapa.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tewma 8.7. Konyc. Ceuenne koHyca

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Tema 8.8. YceueHHBIN KOHYC

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tema 8.9. llap u cdepa, X cedeHUst

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Tema 8.10. [TonsaTHe 00 00beME MHOTOI'PAaHHUKOB U TEJl BPAIICHUS.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 8.11. Haxoxxaenue o0beMOB 1 TOBEPXHOCTEH
MHOTOTPAaHHUKOB H TeJl BPAIICHHSI.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 8.12. O0beMbl U TUIOIIAAN TTOBEPXHOCTEH MO00HBIX TEII.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 8.13. KoMOMHAMK MHOTOI'PAaHHUKOB U TEJ BPAILCHHUS.

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Tewma 8.14. Pemenne 3ana4. MHOTOTpaHHUKH U Tella BPALCHUSL.
KounrponbHas pabora Ne 9.

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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®Dopma KOHTPOJIS
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Paznen 9. [leppooOpasHas QpyHKIMH, €€ TIPUMCHEHHE

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 9.1. TlepooOpa3Has HyHKIUH.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHH
Hacrosero GpoHaa

Tema 9.2. Heonpenenennsrit naterpai. Hemocpencrsennoe
WHTETPUPOBAHUE.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUHI
Hacrosero GoHaa

Tema 9.3. Onpenenennsriii uaterpan. ®opmyna Hetorona —
JletibHuma.

Ormpoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus ¥ KpUTEPUH
Hacrosero GoHaa

Tema 9.4. IloHsiTHE KPUBOJIMHEWHON TpaleUH U €€ TUIOIIA/Ib.

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 9.5. Pemenue 3anau. IlepBooOpasnas ¢pyHkuum, ee
npumenenne. KorrponsHas padora Ne 10.

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHys U KPUTEPUU
HacToAImero GpoHma

Paznen 10. Teopust BepoSATHOCTEH M CTATUCTHKA

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 10.7. Cepuu nocie0BaTeIbHBIX UCTIBITAHHMA.

Omnpoc; mpakTu4eckas
W KOHTPOJTbHAS
pabora

3anaHus U KPUTEPHH
HacTodIIero GpoHna

Tema 10.8. Ciiyqaiinple BETUUHUHBI U PACIIpEICICHHUS.

Ormpoc; mpakTUyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 10.9. UncnoBsle XapaKTepUCTUKN JUCKPETHOU CITyIailiHON
BCJIMYHHEI.

Ormpoc; mpakTHYecKas
WM KOHTPOJIbHAasA
pabota

3amaHus ¥ KPUTEPUHI
Hacrosero GpoHaa

Tema 10.10. 3akon Gonplimx yrcesa HenpepbiBHbBIC CilydaiiHbie
BeJIMYMHEI (pacnpenenenus). HopManbHoe pacnpeaeseHue.

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA
pabora

3amaHus ¥ KPUTEPUH
Hacrosiero GoHaa

Tema 10.11. Pemenue 3aau. DneMeHTb KOMOWHATOPHUKH,
CTaTUCTHKH U TeOpUH BepositHocTel. KoHTposbHas padora Ne 11.

Ompoc; nmpakTH4ecKas
WITH KOHTPOJIbHAS
pabora

3ajaHus U KpUTEPUH
Hacrosero GoHaa

Paznen 11. MaTemaTtuueckuil IpakTHKYM

Omnpoc; mpakTHYecKas
WITH KOHTPOJIbHASI
pabora

3agaHus U KPUTCPUU
Hacrosiero Gonma

Tema 11.1. I'pachet

Omnpoc; mpakTHyecKas
WITH KOHTPOJIbHAST
pabora

3agaHus U KPUTEPUU
HacTodImero GpoHaa

Tema 11.2. Jlornyeckue onepayy ¢ MHOXKECTBAMHU.

Omnpoc; mpakTu4eckas
WA KOHTPOJTbHAS
pabota

3anaHys U KPUTEPUU
HacTosIero GpoHma

Tema 11.3. I'pauueckuii METOX pelICHUs] ypaBHEHUH.

Omnpoc; mpakTu4eckKas
W KOHTPOJTbHAS
pabora

3agaHus U KPUTEPHH
HacTosIero GpoHna

Tema 11.4. I'paduueckuii METO/I PELICHUS] HEPABEHCTB

Ormpoc; mpakTHuyecKas
WM KOHTPOJIbHAS
pabota

3amaHus ¥ KpUTEPUH
Hacrosero Gponaa
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Tema 11.5

Ormpoc; mpakTHUyecKas
WM KOHTPOJIbHAS
pabota

3aiaHus ¥ KpUTEPUH
Hacrosero Gponaa

Tema 11.6. HepaBencTBa ¢ Mmomynem

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHasA
pabota

3amaHus ¥ KPUTEPHUH
Hacrosero GoHaa

Tema 11.7 YpaBHeHus c nmapamerpamu

Ormpoc; mpakTHYecKas
WA KOHTPOJIbHAA

3amaHus ¥ KPUTEPUH
Hacrosero GoHaa

pabora

3. Opranu3anus OUEHUBAHUA U KPUTEPUH

Texymmii KOHTPOJIb MPOBOJUTCS MO 3aBEPLICHUM TeM U MpaKTHYECKUX paboT. OOyuarouuiics
MOJTy4yaeT YCJIOBUE 3aJaHMsl, HICXOHbIE JaHHbIe, TPEOOBaHUS K Pe3yJIbTaTy U KPUTEPUU OLICHKH.
PesynbraT ukcupyercst B BEJOMOCTH WM JKypHAJIEe C YKa3aHUEM BHUJa pabOThI U JaThl.

[Ipy npomexyTOUHOM aTTecTaluM IMPOBEPSAIOTCS PEe3yJIbTAaThl BCEX 3aBEPLUEHHBIX pa3J/IEiIoB
cooTBeTcTByMOIIEro cemectpa. CoctaB BapuaHTa OOECIIEYMBAET COMOCTABUMOCTBH CIIOKHOCTH.
[Ipu HaMUUMU HECKOJIBKUX CEMECTPOB aTTECTALUU 3aJlaHHs BEIOMPAIOTCS TOJIBKO U3 OCBOCHHOTO
K 9TOMY CPOKY coziepkaHus paboueil mporpaMmBbl.

HpaKTI/ILIeCKa}I pa60Ta OLICHUBACTCH 110 NPAaBUIIbBHOCTH U IIOJIHOTE PE3yJibTaTa, 000CHOBAaHHOCTH
criocoba peumicHus, CaMOCTOATCIIbHOCTHU BBIITOJIHCHHA, CO6J'IIOI[€HI/IIO Tpe6OBaHI/II71 0€30IIaCHOCTH U
KaueCTBY O(I)OpMJ'ICHI/ISI. IIo 3amaHmsaMm c COOCTBEHHBIM KITFOUOM IMPUMCHSACTCA HpI/IBCI{éHHHﬁ
KJIFOY; IIpU OTCYTCTBUU OTJICILHOM IIKaJIbI HCIIOJIB3YCTCA CIICAYROIIAasd.

Onenka YcaoBus
OTan4HO 90-100% MakcuMaIbHOTO 0aJUIa; pe3yJIbTaT MOJHBIHN, MPOBEPEH 1 000CHOBAH.
Xoportio 75—-89%; pe3ynbTaT NpaBHIBHBIN, HMEIOTCS OTJENIbHBIE HETOUHOCTH, HE HCKAXKAIOIIHE

OCHOBHOC€ PCIICHUEC.

Y 10BIETBOPUTEIBLHO 60—74%; BBIITOTHEHB! OCHOBHBIE TPEOOBAHMUS; OTACIBHBIC OIINOKN HCIIPABIIAIOTCS IPH
YTOYHSIOIIHUX BOIPOCAX.

HeynoenerBopurensno | Menee 60%; OCHOBHBIC TPpeOOBaHUsSI HE BHITIOTHCHBI, PE3YJIbTAT HE MOATBEPKIACH WIIH
COJICPXKHT CYIICCTBCHHBIC OIIUOKY.

Jnst 3au€ra TpeOyeTcss BBIMIOJHUTH OO0s3aTeNbHBIC PA0OTHI W TOATBEPIUTH TOCTHKCHHE
MPOBEPSIEMBIX pe3ysbTaTtoB. [ nuddepeHnupoBaHHOr0 3auéTa BBICTABISIETCS OIEHKA TIO
YCTaHOBJICHHOW IKane. HapymieHne 0e30macHOCTH, CO3Jaroliee Yrpo3y 3J0POBBIO, SBIISIETCS
OCHOBaHHEM OCTAaHOBUTBH BBITIOJHEHHWE PaOOTHI; HEBBINIOJHECHHBIE NEUCTBHS OICHUBAIOTCS Kak
HEMOATBEPKAEHHBIC.

Jis  oOydaromuxcsi € WHBAJUAHOCTBIO U OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3/10pPOBbS
oOecrieunBarOTCsl JOCTyIHbIE (opMaThl MaTepuanoB, HEOOXOAMMbIE TEXHHUUECKHE CPEICTBA U
CHelHalibHbIe YCIOBUS MIPOBEICHUS OLIEHUBAHUS C COXPaHEHUEM MPOBEPSIEMBIX PE3YJIbTATOB.
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4. KOHTpOJIbHO-OHeHO‘IHLIe MaTepHualJbl

4. KOHTpOJII)HO-OIIeHOqHI)Ie cpeacTea nmo AMCIHMIJINHE «MaremMaTHKa»

4.1. Marepuajbl OlIEHOYHBIX CPEJACTB JJIs1 BXOJAHOT0 KOHTPOJIsI

Oobpazosamenvuvle pe3yivmamal, noO1eMHcauiue nposepke (Iaemenmaol):
ITP6 1, ITP6 5, TIP6 6, I1P6 9, TTP6 12, ITP6 14.
[Py 1, ITPy 5, TPy 7, TIPy 8, 1Py 18, TPy 19.

Bapmuanrt 1.
Q0s13aTEIbHASA YACTh

10 5
1. Kakoe u3 CICAYIOINX YUCCJI 3aKIIOYCHO MCKAY YUCTIaMU E u 5‘7 B omeeme yKaskume

HOMeEp npaesujlibHoco eapuanmda.

1) 0,4
2) 0,5
3) 0,6
4) 0,7
2. Pemmre nepaBeHctBo 20— 3(x—5)<19—7x. B omeeme ykaxcume Homep
npasuiIbHO20 8apuUAHma.
1 (=4 +)
1
5 D)
()
H\ 4
4) (—oo; —4)
3. YcraHOBUTE COOTBETCTBHE MEXIy rpadukamu GyHKmmid u QopMmyraamu, KOTOpPHIE HX
3a/1a10T.
A) b) B)
V YA ¥
| AN |
ol 1 ; —_ 0] 1 X ol 1 X
\
Dy=2 Dy =x2-2 3)y =2x 4)y =2 —x?
3anummTe B OTBET HU(PHI, PACTIOIOKHB UX B MOPSIIKE, COOTBETCTBYIOLIEM OYKBaM:
A b B

Ilpu evinonnenuu 3a0anuii 4-7 3anuuiume xo0 peuwienus U nOJIy4eHHbLl O Gem.

3 ]
(2— + 2—) - 16.
4. Haiinute 3HaYeHHE BBIPAXKEHUS 45

(x—4)*+ (x+9)> = 2:%.

5. Pemute ypaBHEeHHE

19



6. Paboune mpokiIaapIBatOT TOHHETH THHOM 500 METPOB, €KETHEBHO YBEIMUUBAs HOPMY

MIPOKJIAJIKM Ha OJTHO U TO K€ YUCIIO METPOB. VI3BecTHO, UTO 3a MepBhIi JIeHb paboune
MPOJIOKUIH 3 MeTpa ToHHeNs. OnpenennuTe, CKOJIBKO METPOB TOHHETIS MPOJIOKHITH
pabouue B MOCIEIHUN JIeHb, €ClIM BCs paboTa Oblia BRITTOTHEHA 3a 10 JHEH.

BricoTta BH napamnenorpamma ABCD nenut ero cropony AD Ha otpe3ku AH = 1 u
HD = 28. Jlnaronans mapamienorpamma BD paBna 53. Haiinure miomans
napajiesiorpamma.

2 !OHOJ'IHI/ITCJ'[LHaﬂ 4acTb

Ilpu evinonnenuu sadanus 8 s3anuwume Xxo0, 0OOCHO8AHUE PEWIeHUA U NOTYYEHHbLI

omeem.

8. Jlopora mexmy myHktamu A u B cocTtouT u3 moabéMa U cItycka, a e€ ayrHa paBHa 31 kM.

Typuct npoweén nyte u3 A B B 3a 7 yacoB, U3 KOTOpBIX cITyck 3aHs1 5 dyacoB. C Kakoit
CKOpPOCTBIO TYpHUCT IIET Ha CIYyCKe, €CIM €ro CKOpPOCTb Ha IMOJbEME MEHBUIE €ro
CKOpOCTH Ha cIycke Ha 2 km/4?

Bapmnanr 2.
Q0s13aTEIbHASA YACTh

KakoMy NpOMEXYTKYy NPHUHAMICKUT uucioV26? B omeeme ykajcume Homep
npasuibHO20 8apuanma.

1) [4;5]

2) [5;6]

3) [657]

4) [7;8]

Penute HepaBeHcTBO 9% — 4(2x + 1) > —8. B omeeme ykadicume Homep npasuibHO20
sapuanma.

1) (~4;+o0)

2) (—12;+o0)

3) (Fo0;—4)

4) (—o0;—12)

VYcraHoBUTE COOTBETCTBUE MEXKIY IpadukamMu (QYHKIMH U (opMylaMH, KOTOPHIE HUX
3a]J1a10T.

A) B) B)
Y v A
I
" _ o1 * ~ >
o[ 1 X . o1 X
1 1
Dy =—>x 2y =—~ 3y =-—x*-2 4y =x

3anumure B OTBET HUQPHI, PACMIOJIOKHB UX B MOPSAKE, COOTBETCTBYIOLIEM OYKBaM:

A

b

B

Ilpu evinonnenuu 3a0anuii 4-7 3anuuiume xo0 pewienus U nOJAYYEHHbLIL OmEem.
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8 12 7
1—: | —=+2— ).
4. Haiinute 3Ha4eHHE BBIPAXKEHUA 17 17 11
2 2 2

5. Pemmre ypaBHeHUE (x+2)7+ (x=3)"=2x".

6. Paboune mpokiIaapIBalOT TOHHEIb JUTMHOHM 39 METpOB, €XKETHEBHO yBEIUYHBAsI HOPMY
MPOKJIAJKK HA OJTHO U TO YK€ YUCIIO METPOB. VI3BecTHO, YTO 3a MepBhIi JieHb paboune
MPOJIOKUIH 4 MeTpa TyHHes1. OnpeaenuTe, CKOJIBKO METPOB TYHHEISI TPOJIOKUIH
pabouue B MOCIETHUH JIeHb, €CITM BCs paboTa Obla BBIMIOJIHEHA 32 6 JTHEH.

7. OcHoBaHus Tpanenuu paBHbI 18 1 12, ogHa M3 GOKOBBIX CTOPOH paBHA 4\/5’ a yroJu
MEXIy Hel ¥ OJTHUM W3 OCHOBaHUM paBeH 135. Haiiaute miomnaap Tpaneuuu.

Q!OHOHHI/ITeﬂbHaﬂ 4acTb

Ilpu ewvinonnenuu 3adanusi 8 3anumume xo00, 000CHOBAHUE peUIeHUA U HOAYYEHHbBLI
omeem.

8. Jlopora mexay myHKTamMu A U B COCTOUT U3 MoabpéMa U CITycKa, a € JyIimHa paBHa 27 KM.
Typuct npomén nyte U3 4 B B 3a 8 yacoB, U3 KOTOPBIX CIycK 3aHsan 3 yaca. C xakou
CKOPOCTBIO TYPHUCT WIEN Ha CIYCKE, €CIH €ro CKOPOCTh Ha TMOAbEME MEHbBINE ero
CKOpOCTH Ha crycke Ha | km/a?

4.2. Marepuajibl OEHOYHBIX CPeJACTB A TEKYIIero KOHTPOJIst

Tekymuid KOHTPOJIb MNPOBOIATCA BO BpEeMs AYJUTOPHBIX 3aHATHH IO
MaTeMaTHKe B COOTBETCTBMM C Yy4e€OHBIM IUIaHOM M pabouell mporpammbsl O]
«MaremaTuka» Mo BCEM paszeiiaM IporpaMMbl. B kadecTBe TEKyIIEro KOHTPOJIA
NPUMEHSIOTCSI TEOPETUYECKHE BOMPOCHI, CAMOCTOSITENbHAs paboTa, CHCTEMBI
3aJ]aHUM B TECTOBOM (popMe, KOHTPOJIbHBIE PA0OTHI IO pa3jciaMm.

4.2.1 TeopeTuuecKkue BONPOCHI

Teopetnueckast 4acTb MPOXOAUT B (POPME YCTHBIX OTBETOB: OOyUaIOIIHAECS
BBITSATUBAIOT ISTh KAapTOUEK C BONPOCAMM, JAIOT IOJHBIA OTBET (CO CIUCKOM
BOIIPOCOB 00YyUarOIIKECs 3HAKOMSTCS B Ha4alle U3yueHUs pa3jiena).

4.2.1.1. Crenenu u kopHu. CrenenHasi pyHKuus

Oopazosamenvubvie pe3yapmamal, HOOAEHcAuUe nposepke (j1emenmel):
[1P6 01, TTP6 02, ITP6 03, ITP6 05, ITP6 06, ITP6 14.
[1Py 1, ITPy 5, I1Py 6, TPy 7, [1Py 8, I1Py 18, TIPy 19.

TeopeTH4yecKHe BONPOCHI:

1. [aiite ompezneneHue apuPMETHUECKOTO KBAIPATHOTO KOpHS (HE 3a0bIBaeM MOSCHUTH
o0nacTh onpeneneHus U 00J1acTh 3HAYEHNUH, MHAYe OINpeJIeNIEHUE HE PACKPBITO).

2. [Maiite ompeneneHne KOHS TM-0i CTeeHW U3 Yncia (He 3a0bIBaeM TOSCHHUTH 00JacTh

ornpeneneHus 1 001acTh 3HAUCHH, HHAYE ONpeeTIeHUE He PACKPBITO)

3anuinuTe U MPOU3HECUTE BCIyX BCE M3BECTHHIC BAM CBOKCTBA KOPHEH.

3anuiurTe U MPOU3HECUTE BCIYX BCE U3BECTHBIE BaM CBOMCTBA CTEIEHEH.

5. Ha 4ro HeoOGxonumMo 0OpaTUTh BHUMaHHE NPHU PEIIEHUH MPPALUOHATIBHOTO YpPaBHEHUS
YETHOU CTeTIeHH?

6. Uemy paBeH KOpeHb YETHOM CTENEeHH U3 oTpulaTenbHoro uncna? [puseaure nmpumep.

7. Uemy paBeH KOpEeHb HEUETHOH CTeleHu U3 oTpuiareiabHoro uncna? [Ipusenute mpumep.

8. Ha uyro crour oOparuTh BHHMaHHE TPU PEUICHUH HPPANUOHAIBHBIX, APOOHO-
palnMoHaIbHBIX YPaBHEHUN U HEPABEHCTB?

9. Ha3zoBuTte npaBuiIo BHECEHUS] MHOXHTES MOJ1 3HAK KOPHSL.

> »
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10. Kak n30aBisitoTcs OT MppallMOHAIbHOCTH B 3HaMeHaTese?

11. [Taiire ompeneneHue CTENEHH C JPOOHBIM W  OTPHIATEIBHBIM  ITOKa3aTeJeM,
chopMynupyHTe X CBOHCTBA.

12. Crenennas GpyHKOUS — 3TO QYHKIUA ...

13. CpoiicTBa cTeneHHOM (DyHKIMHU PAa3TUYaIOTCs B 3aBUCUMOCTH OT ...

14. CoiicTBa cTeneHHON (PyHKIMM NPU YETHOM 3HaueHUH n. I'padukom (pyHKIUU ABISETCA
..., PACIIOJIO>KEHHAS B ... IOIYIUIOCKOCTU KOOPJHHAT

15. CoiicTBa creneHHOW (YHKIWHM TP HEYETHOM 3HaueHun n. ['padukoM GyHKIHUH
ABJIAETCA ...

16. YpaBHEHUs, B KOTOPBIX IEPEMEHHAS ....., HA3bIBAIOTCS UPpaLlMOHATIbHBIMU.

17. Pemenne uppannoOHaNbHBIX YPaBHEHUIH CBOAMUTCS K MEPEXOJy OT HUPPALMOHATIBHOIO K
palMOHAIbHOMY YPaBHEHHUIO ...

4.2.1.2 Tloka3aTeqbHass QYyHKIHA

Oopazosamenvubie pe3yrpmamal, HoOAEHCAUUE NPosepKe (Ij1eMeHmbl):

[1P6 01, I1P6 02, I1P6 03, I1P6 04, I1PG 05, ITP6 06, I1P6 14.
[1Py 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, IIPy 18, ITPy 19.

Teopernyeckue BONPOCHI:
1. Kakas QpyHKIMS Ha3bIBaeTCs MOKa3aTelbHOU?
2. Yro sBiseTcs 00JacThI0 OMpeIeICHUS 1 MHOKECTBOM 3HAYCHUI MTOKA3aTeIbHOM
byaKIIIN?
SBnsiercst 1 oka3aTesibHast PYHKIUS YETHOM?
[Ipu xakoM ycmoBUM TOKazarenbHas (YHKIUS SBIISIETCS BO3PACTAIOIICH?
[Ipu xakoM ycI0BHHM MOKa3aTeNbHas PYHKIUS SBISIETCS yOBIBAIOMIEH?
Kak 3aBucHuT u3mMeHeHHe nMoka3aTebHOM (YHKIIMU OT OCHOBAHMSI?
[Tepeuncnute cBoiicTBa pyHkmu y=a* mpu a>1.
[lepeuncnute cBoiicTBa QpyHkuuu y=a* npu 0<a <I.
[Touemy ¢pyHxMs y=2" sBNsieTCs BO3pacTaromei?
. Kakue npeobpazoBanust He0OOXOAMMO BBITIOJHUTH Ha KOOPAMHATHOMN TIIOCKOCTH C
rpadukom y= (0,5%), uToObI momyunTh rpaduk GyHKIMH y=2*7
. CKoJIbKO TOYEK TiepeceueHust umMeroT rpaduxu ¢pynkimit y=2* u y=(0,28)*?
. Kakoe ypaBHeHue Ha3bIBaeTCs NOKa3aTeIbHbIM?
. [loueMy mipu penieHuN MoKa3aTeNbHBIX YPaBHEHUH NoJaratot, uto a>0, a#0?
. y=a*. Ilpu a>0 dyHkuus ...
. YKaxu KOOpAMHATHI TOUKH MepeceueHust y=a* ¢ ocbto Ox.
. Jlano ypaBHenue a™™=1. MosxHo 1n yTBep)aath, 9to f(x)=0.

=0 0N LW

-

—t e
N N BN =

—_
1

. ChopmynupyiiTe mpaBuiIo pelIeHus MPOCTEHITNX OKa3aTeIbHBIX YPaBHEHUH.

—
oo

. IIpu xakux b mokaszarensHoe ypaBHeHHE a*=b nmeer kopeHb?

—_
Ne)

. CKOJIbKO KOpHEi uMeeT ypaBHeHue a*=b?

\®)
=)

. Kak pemars ypaBuenue puja af®=as®?

(V)
[

. B yem 3axmmrouaercs rpaduyeckuii crnocod pemeHusl ypaBHEHUH.
. JlaiiTe omnpeneneHne NoKa3aTeIbHOro HepaBeHCTBa?

N
[\

23. ChopmynupyiiTe METOIBI PEUICHHS TOKA3aTEIbHBIX HEPABEHCTB.

4.2.1.3. Jlorapudmsl. Jlorapupmuueckas GpyHkuus
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Oopaszosamenvhoie pe3yivmamot, nooaexcaujue npogepke (I1emMenmot):

I1P6 01, TIP6 02, IIPG 03, ITPG 04, IIPG 05, TIP6 06, ITPG 14.
TPy 01, [TPy 05, [IPy 06, IIPy 07, ITPy 08, [IPy 18, TPy 19.

Teopetnyeckmne Bonpocobl:

P NN R DD

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

Jaiite onpenenenue jorapudma.

ChopmynupyiiTe Ha3BaHUE NCHCTBHSI HAXOXKIEHUS Jjoraprudma.

3anuimmTe OCHOBaHUE HATYPaIbHOTO Jorapudma.

Coopmynupyiite oOcHOBHOE JOTapH(PMUIECKOE TOXKIECTBO.

ChopmynupyiiTe TeopeMy o jorapudme mpou3BeIeHUs.

Cdhopmynupyiite TeopeMy o orapudme 4acTHOTO.

[TpuBeaute GpopMyity nepexoga K HOBOMY OCHOBAHHUIO.

Kakue cBoiicTBa noraprdma UCroIb3yOTCs MPU BBIIIOJHEHUH TOKIECTBEHHBIX
npeoOpa3zoBaHuii?

Kakoii norapugm Ha3pIBaeTCs TECITHYHBIM?

Haiite onpenenenue norapuMuyeckoin GyHKIIMH.

Cdhopmynupyiite onpenencHue JorapuGMUIECKOro ypaBHEHHUS.
ChopmynupyiiTe METObI peLIEHUS JOTapU(PMHUUECKUX YPaBHEHUI.
JaiiTe onpezaenenue sorapupMHUIECKOro HepaBeHCTBA.
ChopmynupyiiTe METObI pelIeHHs JOTrapru(PpMUIECKUX HEPABEHCTB.
anumuTe 00U BUA JorapupMudeckoi GyHKIUH.

Kak npegcraBuTh ncio B Bue jJoraprudma 1o OCHOBaHHUIO a?
N3006pa3ute cxeMaTu4yHO rpaduk JorapupmMuueckoil pyHKIUY.

Kak onpenenuts mocTOPOHHUH KOPEHB JIOTapU(MHYECKOTO YpaBHEHHS?
[Tepeunciure ocHOBHBIE CBOMCTBA Torapudmos a>1, a# 1.
O0s13aTeNbHO M IPU PELICHUH JOTapuPMUIECKOTO YPAaBHEHHUS HAXOIUTh 001acTh
CyIIecTBOBaHUS (DYHKIIMH, BXOAAIINX B ypaBHEHHE?

Ha uTo, B mepByto odepens cienyeT 0OpaTuTh BHUMaHHUE MTPH PELICHUH
norapu(MuIecKoro HepaBeHcTBa?

4.2.1.4. KoMIieKCHbBIE YHUCJIA
TeopeTqucmle BOIIPOCHI:
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JlaTh onpenenenne KOMIUIEKCHOTO YUCIA.

CdopmynupoBath onpeaeieHue MHIMOUN €TMHUIIBI.

Kak maiiTi creneHr MHIMOM €TUHUTIBI?

Kakue koMIuiekcHbIC YKCIia Ha3bIBAIOT PABHBIMU, CONPSKECHHBIMHU?

3anucath GopMyITy IS HAX0KIECHUS TIPOU3BOJILHON CTENEHH MHUMOW €MHMUIIBI.
[IpuBeauTe MPUMEPH YUCTO MHUMBIX YHCEI.

JlaTh onpenienieHre CyMMBbI IBYX KOMIUICKCHBIX YHCET.

Jlatb onpenenieHue 9acTHOTO ABYX KOMITJICKCHBIX YUCEIL.

Kak n300pakarorcsi KOMIUIEKCHBIC YKCIIa HAa KOOPAMHATHOM IIOCKOCTH?

. JaiiTe onpenenenre MOAY/s U apryMeHTa KOMILIEKCHOTO YHUCIIA.

. 3armmumuTe GOpMYITy TSt HAXOXKICHHUS MOYJISI KOMIUIEKCHOTO YHCTIa.

. 3anuuTe GopMyIy U HaXOKACHUS MOAYJS KOMIUIEKCHOTO YHCIIa.

. Kak HaliTu aprymMmeHT KOMILIEKCHOTO uuciia’?

. 3anumunTe 00K BUI KOMIUIEKCHOTO YHCIIa B TPUTOHOMETPHUYECKOH (opme.

. Kak nepeMHOXUTH 1Ba KOMIUIEKCHOTO YUCIIa B TPUTOHOMETPUUECKOH opme?
. Kak pa3znenuTh 1Ba KOMIIJIEKCHOTO YHCIIa B TPUTOHOMETpUYecKoid hopme?

. Kak Bo3BecTH B cTEneHb KOMILJIEKCHOE YHCIIO B TPUTOHOMETPUYECKOi hopme?
. CKOJIbKO 3HaUYCHMI UMEET KOPEHb N-i CTENEHU U3 KOMIUJIEKCHOTO YKciia?
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19.

20.
21.

22.
23.
24.
25.

Kaxk nHaiiTu Bce 3Hau€HUsI KOPHS N-¥ CTENEHU U3 KOMIUJIEKCHOTO YUCia U3 KOMIUIEKCHOTO
qucma?

3anummTe 00K BUT KOMITJIEKCHOTO YHCIIa B IOKa3aTebHOU popme.

Kaxk ocymiecTBasieTcss mepexoa oT anredpandeckoi (hopmMbl KOMILIEKCHOTO YUCIa K
MoKa3aTebHOU Gopme?

Kaxk mepeMHOXUTH 1Ba KOMITJIEKCHOTO YHCIIa B ITOKa3aTelbHOH Ghopme?

Kak pa3nenuthb 1Ba KOMIUIEKCHOTO YHCIIA B IMOKa3aTesIbHON hopme?

Kak Bo3BecTH B CTeTICHh KOMIUIEKCHOE YHCIIO B TIOKa3aTelbHOU hopme?

Kaxk naiiTu Bce 3HaUEHWS KOPHS N-i CTENEHU W3 KOMILJIEKCHOTO YUCIIa B MMOKa3aTeIbHON
hopme?

4.2.1.5. OcHoBbI TpUroHoMeTpun. Tpuronomerpnyeckue QPyHKIUNH

Oopazosamenvhoie pezyivmamol, nodaexcaujue npogepke (31emenmol):

ITP6 01, TTPG 03, ITP6 05, I1P6 14.

[1Py 01, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

TeopeTnuyeckue BONPOCHI:

Al

Al i

19.

20.
21.

22.
23.
24.
25.
26.
27.

28.

Kak ctpouTcst yroJ1 Ha 4MCIOBOI OKPY)KHOCTH?

Hatite onpenenenue 1 panuana u 1 rpagyca.

3anummre GopMyIly repexoia OT rpaJyCHOTO U3MEPEHUs yIiia K paauaHHOMY.

Jaiite onpeaeneHue OCHOBHBIM TPUTOHOMETPUICCKUM (YHKITUSM MPOU3BOJIBHOTO YTJIa.
)IaﬁTe ONpCACIICHUC OCHOBHBIM TPUT'OHOMCTPUUCCKUM q)YHKHI/IHM OCTpoOro yriia B
MPSIMOYT'OJILHOM TPEYTOJIbHUKE.

[lepeuncnure 3Ha4eHUST HEKOTOPBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

[TpuBenuTe 3HAKM OCHOBHBIX TPUTOHOMETPHUYCSCKUX (DYHKIIMH B Pa3HBIX YETBEPTSIX.
3anummTe OCHOBHOE TPUTOHOMETPHUYECKOE TOMKIECTBO.

3anummre GOpMyITy, CBA3BIBAIONIYIO TAHTCHC U KOTAHTEHC yTJIa.

. 3anuunte GopMyIbl, CBSI3bIBAIOLINE TAHIEHC C KOCUHYCOM M CUHYC C KOTAHI'€HCOM.
11.
12.
13.
14.
15.
16.
17.
18.

[Tepeuncnure ocHOBHBIE (HOPMYIIBI CIIOKEHHUSL.

ChopmyaupyiiTe MHEMOHUYECKOE MTPABUIIO JJIs 3aITOMUHAHHSA GOPMYIT IPUBEICHHUS.
ChopmynupyiiTe npaBuio Harucanusi GopMys IPUBEACHUS.

[TpuBeaute npumep Ha TpuMeHeHHEe GOPMYI IPUBEICHUS.

[TpuBeaute GopMymbl CyMMEBI yIJIOB.

3anumuTe GOPMYJIbI TBOHHOTO yrila TPUTOHOMETPUYECKUX (DYHKITHH.

3anumurTe GOPMYIIBI IOJIOBUHHOTO apryMEHTa TPUTOHOMETPUYECKUX (DYHKITHH.
3anumuTte GOpMyIbl MpeoOpa3oBaHs CYMMbI TPUTOHOMETPUYECKUX (DYHKITUH B
MIPOU3BEJICHHE.

SanumuTe GopMyIIbl MpeoOpa3oBaHUs MPOU3BEICHHS TPUTOHOMETPHUIECCKUX (DYHKITHI B
CyMMY.

Bripakenne TpuroHoMerpuueckux QyHKIHHA Yyepe3 TaHTEeHC MMOJOBUHHOTO apryMeHTa
[Tepeunciaure GopMyIIBI JUIS PEIICHUS MPOCTEHIIINX TPUTOHOMETPHUYECKUX YPABHCHHIA B
oOrmieM BUze.

JlaiiTe onpenenenne apkCUHyca Yrcia.

Jaiite onpenenenne apKkKOCHHYca dnca.

Kak npoxoauT muHust TAHr€HCOB?

Kaxk nmpoxoauT MMHUS KOTaHT€HCOB?

[Tpuseaute Gpopmynbl penieHUs] TPOCTEHIINX TPUTOHOMETPHUIECKUX YpaBHEHUH.
[epeuncnure HopMysIbl YACTHBIX CITy4aeB PEUICHUS MPOCTEUIIINX TPUTOHOMETPHIECKUX
YpaBHECHUU.

OOBSICHUTE METOJT PEIICHUS TPOCTEUIITUX TPUTOHOMETPHUUECKUX YPABHEHUH C IIOMOTIIBIO
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29.
30.
31.

32.
33.
34.
35.
36.

37.

€IVMHUYHOHN OKPYXHOCTH.

[TpuBenute GopMysbl perIeHns MPOCTEUITHX TPUTOHOMETPHUIECKUX YPAaBHEHUH.
VYkaxxuTe Ba OCHOBHBIX METO/IA PEILICHNS TPUTOHOMETPUUECKUX YPAaBHEHUM.

[aiiTe onpenenenne 0AHOPOJHOIO TPUTOHOMETPUUECKOTO YpaBHEHUS IEPBOM U BTOPOH
CTEIEHEN.

VYxkaxkure crmoco0 pemeHus: 0JJHOPOAHOTO TPUTOHOMETPHUYECKOTO YPAaBHEHUS TIEPBOi
CTEIEHH.

IIpuBeaute MeTOABI pelIeHNs] TPUTOHOMETPUYECKUX YPaBHEHUI B 3aBUCUMOCTH OT THIIA.
UTo Ha3bIBAaETCs MPOCTEUITUMU TPUTOHOMETPUIECKIMHI HEPABEHCTBAMU ?
[IponmmocTpupyiitTe pereHrne HepaBeHCTBa Sin X>Mm Ha €AMHUYHONW OKPYKHOCTH.
Pacckaxxure o MeTozi€ 3aMEHbI IEPEMEHHON MU PELIEHUH TPUTOHOMETPUYECKUX
HEPABEHCTB.

Kak npumMensercs MeTo MHTEPBAJIOB MPHU PELUICHHH TPUTOHOMETPHUYECKUX HEPABEHCTB?

4.2.1.6. IIpousBoanas pyHKUMH, ee MPUMEHEHHE

Oopazosamenvuble pe3yivmamal, nOO1EMHcAuiue nposepke (InemMeHmol):
ITP6 01, ITPG 04, ITP6 06, ITPG 14.

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

TeopeTnueckue BONPOCHI:

1. IIponomxute onpenenenune: «llocaenoBaTenbHOCTE — 3TO. .. ».

2. [TpuBenute mpumMep apuPMETHIECKON TPOTPECCUML.

3. [IpuBennTe npuMep reoMEeTpUIECKON IIPOTPECCHUM.

4. ITpuBenure npuMep 6ECKOHEUHO YOBIBAIOIIEH F€OMETPUUECKON IPOTPECCUU.

5. [Tponomxute onpenenenue: «IIponsBoaHas —310...».

6. Packpoiite reoMeTprUdecKUil CMBICI TPOU3BOTHOM.

7. IIponomxute onpenenenue: «KacarenpHas — 370...%».

8. PackpoiiTe Gusndeckuii CMBICI TTPOU3BOIHOM.

9. UYro takoe muddepeHurpoBanue?

10.  Ilepeuncnure mpaBuiIa BEIYUCIEHUS IPOU3BOIHBIX.

11.  Yemy paBHa mpou3BOAHASA CTENIEHHON (DyHKIIHH?

12.  Yemy paBHa NpOU3BOAHAS MPOU3BEACHUS?

13.  Uemy paBHa npOU3BOAHAS YACTHOTO?

14.  Yemy paBHa IpOM3BOIHAS CIOKHOHN pyHKIMN?

15. Kaxoit Bun umeer ypaBHeHHE KacaTeabHOMN?

16.  Korna kacatenbHas napaiienbHa ocu Ox?

17.  Touku, B KOTOPBIX IPOU3BO/IHAS paBHA HYJIIO, HA3bIBAOTCH. ..

18.  Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKINH.

19.  Ecmm Ha mHTepBane (yHKIUS BO3PACTAET, TO 3HAUCHHE MPOM3BOIHON HAa ITOM
HWHTEpBAJE. ..

20.  Jluddepenmupyemast GyHKIHSI MOXKET IMETh SKCTPEMYM B T€X TOUKaX, TJIE ...

21.  CdopmynupyiitTe mpu3HaK yObIBaHHs (QYHKIIWU.

22.  CdopmynupyiiTe mpu3HaK TOUYKA MAaKCUMyMa (yHKIIUH.

23.  CdopmynupyiiTe MpU3HAK TOYKH MUHUMYMA (DYHKITUH.

24.  Ecmm rtpaduk TpOM3BOAHON pacmoiiokeH Bbime ocu OX Ha HMHTEpBajie, TO
¢GyHKIUSA. . .

25.  Ecnu rpaduk mpousBogHON mepecekaeT ock Ox B Touke x0, pacmomnaraercs
CHavaJsia H1xe, notoM Bbliie OX, 170 X0 111 QyHKIUY SBISETCS ...

26.  Kakue TOYKHM Ha3bIBarOTCS TOUKAMH SKCTpeMyMa?

27.  Kaxkasg Touka Ha3bIBaeTCs TOUKOU meperunoda?

28. CocTaBbTe aNTOPUTM pEUICHHS 33Ja4 Ha HAXOXJCHWUS HauOOJBIIETO U

HAaMMEHBIIETO 3HaYeHUs (QYHKIIUH Ha OTpe3Ke?

29. CocraBpTe alrOPUTM HCCIICIOBaHHMSI M IIOCTpOCHHUs rpaduka QYHKIUU C
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IMOMOIIBIO HpOPI3B0,I[HOI>i.

30.  Kak HaliTH BEpTUKAIBHYIO aCUMITOTY Tpaduka QyHKIUN?

4.2.1.7. llepBooOpa3Has (pyHKIHH, ee IPUMEHEHHUE

Oobpazosamenvhoie pe3yiomamel, noonedxcaujue npogepke (Inemenmaol):
I1P6 01, ITP6 04, TIPG 06, ITP6 14.
[TPy 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, [1Py 11, ITPy 18, ITPy 19.

TeopeTnyeckye BONPOCHI:

1.

2.

®© NN kW

Chopmynupyiite onpenenenue nepooopazHoii.

ChopmyaupyiTe OCHOBHOE CBOMCTBO MEPBOOOPa3HON. I 'eOMETpUUECKUN CMBICIT
OCHOBHOTO CBOWCTBA MEPBOOOPA3HBIX.

Cdhopmynupyiite Tpu MpaBuiia HAXOXKACHUS IEPBOOOPA3HBIX.

Kakyto ¢purypy Ha3pIBatoT KPUBOJIUHEHHOM Tpamenueii?

3armumnte GopMyy A BEIYUCIICHUS TUIONIAIM KPUBOJIMHEHHON Tpanelny.
OOmsicHUTE, YTO Takoe mHTerpait. 3anummure Gopmyny Herorona-Jleiioaua.
I'eomerpudecknii 1 GU3MUECKHIA CMBICT ONPEAEICHHOTO HHTETpajIa.

Urto Takoe UHTErpupoBaHue?

4.2.1.8. IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

Oopazoeamenvhule pe3yivmamol, nooaexcaujue npoeepke (I1emeHnvl):
ITP6 01, TTP6 09, ITP6 11, T1P6 12, TTP6 14.
[Py 01, ITPy 14, IIPy 15, IIPy 16, ITPy 18, ITPy 19.

TeopernuecKkue BOMPOCHI:
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14.

15.
16.
17.
18.
19.
20.

21.
22.

Cdhopmynupyiite Tpu akCHOMBI CTEPEOMETPUHN

Cdhopmynupyiite TeOpeMBI, CIEAYIOINE U3 aKCHOM CTEPEOMETPUN

JlaiiTe onpeneneHrue napauieabHbIX OIPSMbBIX B IPOCTPAHCTBE.

[lepeuncnute ciiydyan B3aMMHOTO PACOJIOKEHUS JBYX IMPSIMBIX B IIPOCTPAHCTBE.
Jlaiite onpenenenre napaysieIbHOCTH IIPSIMOM U INTOCKOCTH.

[lepeuncnute ciiydyan B3aMMHOTO PACIIOJIOKEHUS MIPSIMOM U MJIOCKOCTH.
CdhopmynupyiiTe mpu3HAK CKPEITUBAIOIINXCS MPSMBIX.

JlaiiTe onpeneneHne CKpeINBAIIUXCA TPSIMBIX.

CdhopmynupyiiTe mpu3HaK MapaIeIbHOCTH IPSIMOH H TIIOCKOCTH.

. ChopMynmupyiiTe pr3HaK MapaieIbHOCTH TIOCKOCTEH.

. ChopmymupyliTe cBOHCTBA ApAJIICIBHBIX IIJIOCKOCTEH.

. ChopMynmupyiiTe TEOpEMBI 0 MAPAILICIIBHOCTH MPSIMBIX B TIPOCTPAHCTBE

. BepHo JI, 9YTO 4YE€pE3 TOUKY BHC I[aHHOfI IIJIOCKOCTH ITPOXOJUT MpsAMasd, rapajjiCiibHas

JTAHHOU TIOCKOCTH, U IIPU TOM TOJIBKO OJ(Ha?

Bepno 1u, cTO Uyepe3 TOUKY BHE JaHHOM INIOCKOCTH NMPOXOIUT IIJIOCKOCTb, IapajlieibHas
JTAHHOU TIOCKOCTH, W IIPUTOM TOJIBKO OJ1HA?

MoryT 11 CKpeIMBaOIIHUEcs MpsiIMble ObITh apaUIeIbHBIMU OHOM TIOCKOCTH?
MoryT M CKpEeIMBAIOIINECs MPsIMbIe ObITh NapaUIeIbHBIMU TPEThEH MPsIMOit?
Chopmynupyiite onpenenaeHie NEPIEHIUKYIIPHOCTH IPSIMON U IIOCKOCTH.
Coopmynupyiite IpU3HAK MEPIECHANKYIIPHOCTH IPSIMON U IIIOCKOCTH.
Coopmynupyiite TeopemMy 0 IPSMOH, NEPIEHIUKYIIPHOH K IUIOCKOCTH.
Cdopmynupyiite CBOWCTBA, CBA3BIBAIOLINE MAPAIIEIBHOCTD IPAMBIX U UX
MEPIEHAUKYIIPHOCTD K INIOCKOCTH.

Cdopmynupyiite TeopeMy 0 Tpex HeplneHIUKYIIpax.

Cdopmynupyiite TeopeMy, 00paTHYIO K TEOPEME O TPEX MEPIEHAUKYIApax.
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23
24
25

26.
27.

28.

29.
30.
31.

32.

4.2.1.

. JlaliTe onpeneneHue ABYrpaHHOTO yria.

. JaiiTe onpeeneHue yria Mexay IpsMOU U TNIOCKOCTHIO.

. Chopmynupyiite TeOpeMy O JUArOHAIH MPSMOYTOJILHOTO Mapaslielenune/a.
ChopmynupyiiTe Tpu3HaK MEPHIECHAUKYISIPHOCTH TIOCKOCTEH.

BepHo 11, 4TO TIIOCKOCTH, MEPIICHANKYISIPHA K TAHHOW MIPSIMOM, IEPIICHIUKYIIAPHA K
000 MIIOCKOCTH, CoIepKaIle 3Ty IpsMyro?

BepHo 5, uto nipsiMasi. mepneHANKYyAspHas K ABYM JIaHHBIM MEPECEKaAIOIMHUCS
MPSIMBIM, TIEPIIEHAUKYIISIPHA K JIF000H TUIOCKOCTH, COAEpXKAIIEH ATH TpsIMbIe?

MokeT 71 paccTOsIHUE OT TOYKH JI0 MJIOCKOCTH U300paxaTbes ABYMS pa3IHuHbIMU
oTpe3kamu?

MOJKeT 71 pacCTOSIHHE MKy MapayuIeTbHBIMU TUIOCKOCTSIMH H300pakaThCsl IBYMSI
Pa3TUYHBIMU OTpE3KaMH?

OA — nepneHauKkyIsp K miockoctu TpeyronbHuka ABC. HazoBure yron mexay npsimoit
OB u mnockocteio ABC.

OA — nepneHaAuKyIsIp K miockocTu Tpeyroasauka ABC. HazoBute yron Mexay npsMoi
OC n mockoctsro ABC.

9. KoopauHaThl U BEKTOPBI

Oopaszosamenvhble pe3yibmamol, nooaexcaujue nposepke (jiemenmaot):
[1P6 01, TTP6 09, ITP6 11, ITPG 12, TIP6 13.
[1Py 01, ITPy 14, ITPy 15, ITPy 16, 1Py 17, ITPy 19.

TeopeTnyeckue BONPOCHI:

R S A U e

—_—
=)

14.

15

16.
17.
18.
19.
20.

21.

22.

JaiiTe onpeneneHue BEKTopa.

[aiiTe onpeneneHye KOJIIMHEAPHBIX BEKTOPOB.

JlaiiTe onpenenenue Npou3BeIeHUsI BEKTOPa Ha YUCIIO.

Jlaiite onpeneneHue paBHbIX BEKTOPOB.

ChopmynupyiiTe IpaBUIIO TPEYrOJbHHUKA IS CI0KEHHUS ABYX BEKTOPOB.
CdhopmynupyiiTe IpaBUiIO MHOTOYTOJbHHUKA JUIS CIOKEHUSI HECKOJIBKIX BEKTOPOB.
JlaiiTe onpeneneHre KOMIUTAaHAPHBIX BEKTOPOB.

CoopmynupyiiTe Npu3HaK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.

ChopmynupyiiTe TeOpeMy 0O pa3lioKEHHH BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

. OnumInTe ¢ TOMOIIHIO YCPTEIkKA IIPpaBUJIO MapaLUICICIUIICAa 1A CIIOXKEHUA TPEX

HEKOMIIJIAaHAPHBIX BEKTOPOB.

. BepHo 1, 4TO BEKTOpBI, JIeXkKalue Ha GOKOBBIX pedpax MPU3Mbl, KOJUIMHEAPHbI?
12.
13.

BepHo 11, 4TO BEKTOPBI, JIexkKalnue Ha O0OKOBBIX pedpax MUpaMU/bl, KOJUIMHEAPHbI?
Moryt 11 Tpy KOMIUTAaHAPHBIX BEKTOPA JIEKATh HA TPEX B3aUMHO MEPIEHANKYISPHBIX
HPSIMBIX?

MoryT 51 Tpu HEKOMIUTaHAPHBIX BEKTOpa JISKATh Ha TPEX NapajlieIbHbIX MPSMBIX?

. BCpHO JIK, YTO KOOPANHATBHI TOUKU PAaBHBI COOTBCTCTBYIOIIIUM KOOPAUHATAM €€ paguyC-

BeKTOpa?

MoskeT v JUTMHA BEKTOpa ObITh MEHBIIIE OJTHOUM U3 ero KOOpAUHAT?

Mosket 11 yIMHa BEKTOpa paBHATHCS OAHOM U3 €ro KOOpAUHAT?

HazoBute KoOpAMHATHYIO TUIOCKOCTh, B KOTOPOH JIEXKUT Touka M(0;-2;8)

HazoBute koOpAMHATHYIO TUIOCKOCTh, B KOTOPOH JIexKUT Touka M(-1;0;5)

N3 touek A(2;0;-4), B(3;0;0), C(0;1;0), D(-1;7;0); E(0;0;11) Be1OepHTE TOUKY, JICHKAIILYIO
Ha OCH aIlIlJIMKAT

U3 touek A(2;0;-4), B(3;0;0), C(0;1;0), D(-1;7;0); E(0;0;11) Be1OepuTe TOUKY, JIEHKAILYIO
Ha OCH OPJIMHAT.

BepHo 11, 4TO BENMMYMHA CKAJIIPHOTO MPOM3BEACHHS BEKTOPOB 3aBHCHUT OT BEJTUYHHBI
yriia MexJ1y HUMu?
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23.
24.
25.

26.
27.

28.
29.
30.

BepHo 11, 4TO BeNMYMHA CKAISPHOTO MPOU3BEACHUS BEKTOPOB 3aBHCHUT OT UX JITHHBI?
MokeT 71 CKaJsipHOE MPOU3BECHNE ABYX BEKTOPOB OBITH PAaBHBIM UX CyMMe?

Mo3KeT 71 CKaJsipHOE MPOU3BEICHUE IBYX BEKTOPOB OBITH PaBHBIM MPOU3BEACHUIO ObITH
paBHBIM MPOU3BEIECHHUIO OJHOTO U3 HUX HA YUCIIO?

3anummre GopMyITy KOOPJMHAT CEPeTUHBI OTPE3Ka.

3anumuTe GOpMyITy JUTMHBI BEKTOpa B IIPOCTPAHCTBE.

3anummte GopMyITy pacCTOSIHUS MEKIY IBYMS TOYKaMHU B TIPOCTPAHCTBE.

JaiiTe onpeneneHye CKaJsipHOTO MPOU3BEACHUS BEKTOPOB B IIPOCTPAHCTBE.
3anuunre GopMyiTy BBIYHCICHHS CKAJISIPHOTO MPOU3BEICHHSI IBYX BEKTOPOB MO UX
KOOpIUHATaM

4.2.1.10. MHOrOrpaHHMKHM U TeJIa BpalleHUus

Oopazosamenvhvle pe3yibmamsl, nooaedHcaujue nposepke (I1emMeHmol):
[1P6 01, ITP6 06, ITP6 09, ITP6 10, ITP6 11, ITP6 12, ITP6 14.
[1Py 01, TPy 12, ITPy 13, I1Py 14, ITIPy 15, ITPy 16, ITPy 18, 1Py 19

TeopeTnueckue BONpPocChI:

A S e

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.

26.

[aiite onpeneneHne NpsMON MPU3MBL.

Jaiite onpeneneHue NpaBUIbHON IPU3MBIL.

[HaliTe onpeneneHre NpaBUIbHON MTUPAMU/IBI.

Jaiite onpenenenue anoQpeMsl NpaBUIbHONW MUPAMU/IBI.

3aruniure GopMyIbl TUIOMAAeH OOKOBOW M MOJTHOW MOBEPXHOCTH NPABUIIBHON MTPH3MBI.
3armmute GopMyIIbl TUTOIAAeH OOKOBOW U IOJTHOW MOBEPXHOCTEH MPaBUIIBHOM
MUpamMuIbl.

JaiiTe onpeneneHne NpaBMIbHON yCEUEHHOM MUpaMuabl. 3anuimTe GopMyInbl
nJomazei ee OOKOBOH M MOJHON MOBEPXHOCTEH.

Jaiite onpeneneHue NpaBUIbHOIO MHOTOTpaHHHKA.

[lepeuncnnTe 37€MEHTHl CHMMETPHH MHOTOTPaHHHUKA.

[IepeuncanTe BUABI NPaBUIbHBIX MHOTOTPAHHUKOB.

BepHo 111, 4T0 BCe rpaHu MpsIMOM MPU3MBI — IPSIMOYTOJIbHUKHU ?

Bepno 1w, uTo 60KOBBIE TpaHH HAKJIOHHOW IPU3MBI — MapalIeIorpaMMBbl?

MosxeT 11 cedeHre Kyba JIeJIUTh ero Ha JIB€ MPAaBUIbHbIE PU3MbI?

MoskeT 11 ceueHue Kyba JIeIUTh €ro Ha JABE MPSIMBIX TPEYrOJIbHBIX TPU3MBbI?

B tpeyronshoii nupamue DABC nHazoBute BbIcOTy, ecnu 60okoBbie rpanu DAB u DBC
MepHeHAUKYISIpHBI K ocHoBaHui0 ABC.

B tpeyronbnoii mupamune DABC nazoBute BbicoTy, eciiu 60koBbie Tpann DBC u DAC
NepHEeHANKYISIpHBI K ocHOoBaHHI0 ABC.

Haiite onpenenenue uuianHapa. Hapucyiite quinHap, yKaxkute ero oopasyouiyo u
OCEBOE CEUYCHHUE.

Haiite onpenenenue konyca. Hapucyiite koHyc, ykaxuTe ero o0pasyrollyto 1 0CeBOe
CEUeHHe.

3anummte GopMyItbl TUIOMAAeH GOKOBOW M MOJIHOW MOBEPXHOCTEH KOHYCA.
3anummre GopMyIbl IIomaaeid 60KOBON U MOJHONW MOBEPXHOCTEN IIMIHMHIIPA.

JlaiiTe onpenenenue chepsl u mapa.

JlaiiTe onpeneneHne KacaTelIbHOM MIIOCKOCTH K cdepe.

3anumuTe GopMyTy IUIOIAAN OOKOBOM OBEPXHOCTH YCEUEHHOTO KOHYCA.
3anumuTe GopMyny IIomanu chepsl.

3anummTe ypaBHEHHE CQephl C JaHHBIM [IEHTPOM | paanycoM. ONMUIINTE BCE CIIydan
B3aMMHOTO PaCIOJIOKEHUs cpephl U MIIOCKOCTH, yIaIeHHON OT IeHTpa chepbl Ha
3alaHHOE PacCTOSsIHUE.

Cdhopmynupyiite CBOMCTBO M IPU3HAK KAacaTEIbHOM MJIOCKOCTHU K cdepe.
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27. BepHo 11, 4TO BCE TOYKH IlIapa yAalIeHbI OT IEHTPa Ha PACCTOSHUE, PABHOE PAANYCy
mapa?

28. BepHo 11, 94TO BCe TOUKH cpephl yAaaeHbl OT IIEHTpa Ha PacCTOSHHE, paBHOE PATNyCy
chepsr?

29. MoXeT JT1 0CeBOe CeUEHUE MIITMHAPA OBITh TpaneIuei.

30. MoseT 1 0ceBOoe cedeHre KOHyca ObITh HEPaBHOOEAPEHHBIM TPEYTOJIbHUKOM?

31. 3anumure hopmyiry oObeMa MPSMOYToJILHOTO TapalIeeITHITea.

32. 3anummure popmyiny oobema Kyoa.

33. 3anumute Gopmyiry oObema NpsSMO MPU3MBIL.

34, 3anumuTe Gopmyiry o0beMa KOHyca.

35. 3anummte Gopmynny oObemMa MUIUHAPA.

36. 3anummuTe hopMyiry 00beMa MIPaMUIbL.

37. 3anummure popmyiny oobema mapa.

38. 3anumuTe Gopmyny miIomanu chepsl.

39. 3anumuTe GopMysy 00beMa YyCeUSHHOM MTUPaMHJIBI.

40. 3anumute GopMyiny oObeMa yCeueHHOTO KOHYca.

41. BepHo 11, 4TO MpsAMasi U HAKJIOHHAS IIPU3MBI C COOTBETCTBEHHO PABHBIMH OCHOBAHHSIMU
MOTYT UMETh PaBHBIE 00BHEMBI?

42. BepHo 11, 4TO MpaBUJIbHAs U HETIPaBUJIbHAS TUPAMU/Ibl C PABHBIMH OCHOBAHHUSIMU MOTYT
MMETh PaBHbBIE 0OBHEMBI?

43. Moryr 11 JiBa UWIMHAPA C PAaBHBIMH 00beMaMy UIMETh HEpaBHbBIE PAJNyChI?

44. Moryt 11 JjBa 11apa ¢ paBHbIMH 00b€MaMU UMETh HEpaBHbIE PAANYChI?

4.2.1.11 DeMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUHU BEPOSATHOCTEN

Oopazosamenvuovle pe3yivmamaol, noO1eHcauiue nposepke (Inemenmot):
ITP6 07, ITP6 08, ITP6 14.
[1Py 01, ITIPy 02, ITPy 03, ITPy 04, ITPy 12, ITPy 13, [IPy 14, IIPy 18, I1Py 19.
TeopernyecKkne BONPOCHI:
1.Ilponomwxkute onpexnenenue: «CiaydaitHoe coObITHE — 3T0...». [IpuBeuTe mpumep.
2.Yto n3yyaer Hayka KOMOMHATOpHKa?
3.IlpuBeanTe mpuMep T0CTOBEPHOTO COOBITHSL.
4 TlpuBenute npuMep HEBO3MOKHOTO COOBITHSI.
5.IIpopomxute onpenenenue: «BeposSsTHOCTb CIydalfHOTO COOBITHS — 3TO. .. ».
6.ChopmynupyiiTe MpaBUIO HAXOKACHUS CIOXKEHHUS BEPOSTHOCTEH.
7.ChopMyaupyiTe MPaBUIO0 YMHOKEHHUS BEPOSITHOCTEH.
8.JlaiiTe onpezeneHue cllydaiiHbIM BEJIMYMHAM.
9.Kak Haiitu cpeanee apupmMeTHIECKOE YHCIOBOTO psaa?

10. Kaxk naiiTu MenuaHy 4ucinoBoro psaa?

11. Kax BbluncnsieTcss pa3mMax 4uciioBOro psaa?

12. Mosket nu psiji unucen uMeTh 6oJiee 0THOM MOIBI?

13. Psan, B KOTOpOM Kaxaoe TOCIACAYIOIIEe 4YHCIO MEHbIe (MU OOJIbIIe)
MPEAbIAYIIET0, HA3bIBAETCH. ..

14. Jnis uero Hy>KHbI uarpamMmel, Tpaduku? [lepeunciaure BUapl 1uarpamm.

15. [IpuBenute npuMepsl NPOSBIEHUS 3aKOHA OOJBIIMX YHCEN B TNPHPOTHBIX
SIBJICHUSX.

16. [IpuBeauTe mpuMepsl MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B 0OIIECTBEHHBIX
SBJICHUSIX.

17. Urto u3yuaer craructuka?

18. [Iponomxute onpenenenne: «CoueTaHue — 3TO...».

19. [Iponomxute onpenenenune: «Pazmenienre — 310...».

20. IIpogomkute onpenencuue: «IlepecTaHOBKHA — 3TO...».
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21. [IpuBenuTe npuMep MHOKECTBA U3 PEATIBHOM HKU3HH.

22. [TpuBenuTe mpuMep onepanuy mepecedeHrss MHOKECTB.
23. [IpuBeauTe nmpumMep onepanuu 00beTUHESHUS MHOXKCCTB.
24. [IpuBenuTe npumMep onepanuu pasHOCTH MHOKECTB.
25. Kaxkue ncxonsl Ha3BIBAIOT

26. Packpoiite moHATHS «Tpad», «ACPEBO», KITUKID).

4.2.1.12. MHo:kecTBa. DJjieMeHThI Teopuu rpa¢gos

Oopaszoeamenvhble pe3yibmamel, nooexcauiue nposepke (I1emenmal):
[1P6 01, TTPG 02.
[1Py 01, ITPy 02, ITPy 03.
TeopeTnyeckne BONPOCHI:
ChopmynupyiiTe onpeeieHne MHOKECTBA.

Kak M0HO 3a7aTh MHOKECTBO?

Kakune MHOXecTBa HA3bIBAIOTCS PAaBHBIMU?

Kakoe MHOX&eCTBO Ha3bIBAIOT ITYCTHIM ?

Kakoe MHOKECTBO SIBJISIETCS TTOJMHOYKECTBOM JPYTrOro MHOKECTBA?
Kakue ocHOBHBIE OTIepaItiy BHITIOIHSIIOTCS HAJl MHOXKECTBAMU ?

Kak onpenensiercs o0bennHeHNe MHOKECTB?

NN B W=

Kaxk onpenensiercs nepeceueHre MHOKECTB?

9. Kak onpenensercs pa3HOCT MHOXKECTB?

10.Kakue GbiBaroT MHOXKeECTBA?

11.Coopmynupyiite onpenenenune rpada.

12.Touku rpada HaspIBarOTCA. . .

13.JIunnu rpada HassiBaroTCs. . .

14.Eciu peGpo rpada coeMHseT ABE Er0 BEPIIUHEI, TO TOBOPAT, YTO 3TO PeOPO UM. ..

15.Ecnu cymectByeT pebpo, MHIUIEHTHOE ABYM BEpIIMHAM rpada, To STH BEPIIHHEL
SABIISIOTCS. ..

16.Kaxk nasbiaercst peGpo, UMEOIIEE COBNAIAIOIINE HAYAIO U KOHEI?

17.Pebpa Ha3bIBAIOTCA CMEXHBIMHU, ECIIU OHH ...

18.2iinepos uuki. ..

19.I'aMuIBTOHOB UK. . .

20. B siinepoBoM rpade Bce BEPIINHBI, KAKOH cTerneHn?

21.Kak HaiiTi creneHb BepmuHbI rpada?

22.Ha30BUTE OTINYUTENBHBIE YEPTHI TIOJHOTO M HEMOJIHOTO rpadoB.

23.Ha30BUTE OTIMYHUTENBHBIE YEPTHI CBA3HOTO M HECBS3HOTO rpadoB.

24. PaccTostHEEe MEX/y BEPIIMHAMM €CTh. . .

25. JlepeBo ecTb....

26.Pebpa Ha3BIBAOTCS KPATHBIMH, €CIIM OHH ...

2'7.PaccTosiHUE 0 BEPIUMHBI J€PEBA HA3BIBAIOT ...

28. KoneuHblii CBA3HBIN Tpad ¢ BBIACICHHON BEPIINHON (KOPHEM), HE MEIOIININ ITUKIIOB,
Ha3bIBAIOT. ..

29.JlepeBo, B KOTOPOM MOJEPEBDS KAXKIOTO y3lIa 00pa3yloT yHOPAIOUYEHHOE
TIOJIMHOKECTBO HA3bIBAETCH. ..

30.Ecnu kax/as U3 BEPUIMH HEOPMEHTUPOBAHHOTO rpada coeMHeHa pebpamu ¢
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OCTaJIbHBIMH, TO TaKou rpa(l) Ha3bIBACTCA. ..

4.2.2. CamocTosiTeJibHasi padoTa

4.2.2.1 Crenenu u kopuu. CreneHHasi pyHKIus

Obpazoeamenvhsle pe3yivmamol, noodaexcaujue nposepke (j1eMennivl):
[1P6 01, TTPG 02, ITP6 03, ITP6 05, TTP6 06, I1P6 14.
[1Py 1, ITPy 5, IIPy 6, [1Py 7, I1Py 8, 1Py 18, ITPy 19.

NuauBuayanbHast camocToaTe bHast pabora Nel
no teMe «CteneHu 1 kopHu. CTeneHHast pyHKIUSD)

Bapuant Nel
1. Beruuciurs:

2 7 1
153:33 N (1N\3, . amqo. 3 3[1) 3
DI 2)(3) = (%) +4-379% 3) <\/128+\[;).\/§.
3, 1
2. YopocTtuts BelpaxkeHue: 1) ’ asz- S’f—zb; 2)° _a3
a3

9a5

3. COKpaTHTh ApoOb —
7ais21

4. CpaBHUTH 9HUCla / /

5. YOpoCTUTH BEIpaKEHHUE (\/_ + \/_ )2 - (% - %)2

Bapuant Ne2
1. Beruuciurs:

DZ-9+8-2+2.2 9)(L.12571) % 3)(2%)%-@2.
2. Vpoctuts Beipaxkenue: 1) (a?°)? - Ya; 2) Va? - (a%)z.

3 1

—-b2

3. Cokpatuth z[poﬁb T
azbz-1

4. CpaBHUTB UuCnIa (%) o u (%) —\/§~

2 2
5. YOpocTuTh BeIpaskeHuE (% + %) (a§ + b3 — 3/ ab).

l
2—

NunuBuayanpHas camocTosTeNbHast paboTa Ne2
1o TeMe «PaBHOCH/IbHbIC YPABHCHUS U HEPABEHCTBA)
Bapuant Nel
1. PaBHOCHIIBHBI 1M cileAyromue ypapHenus: |x — 2| = =3 u 3* = (—1)3?

2. PaBHOCHWIJIBHBI M cleayromue HepaseHcTBa: X (x + 3) = 2x u x2(x + 3) = 2x2?

X 2x 4x
3. Pemutsp YPaBHCHHUC. —— +— = > 1
x+1 x—1 x<—1

x+3
4. Pemnth HEPAaBEHCTBO: ——
2+x

<3

5. BBISICHUTD, PABHOCHJIBHBI M ypaBHenus: 23¥t1 =273 y3x + 1 = 3.

Bapuant Ne2
1. PaBHOCHIIBHBI 1T CJIeAyIOMHUe ypaBHeHU: x> — 1 = 0 u 2¥~1 = 0?

2. PaBHOCHIIBHBI JiU crieayronue HepaBeHcta: (x —2)(x+1) <3x +3ux —2 < 3?
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x-1 2 1
3. Pemuth ypaBHEHHE: — — = = —.
x—2 X x—2

xX—2
4. PemunTh HEPaBEHCTBO: R 1.

5. BbIsICHUTB, paBHOCUJIBHBI JIX ypaBHEHUS: VX + 2 =3 ux +2 =9,

4.2.2.2 Tloka3zaTtejgbHast pyHKIUSA

Oébpazoeamenvhsle pe3yibmamaol, noonexcaujue nposepke (11emeHmaol):
[1P6 01, TIPG 02, ITP6 03, I1P6 04, TTP6 05, I1P6 06, ITPG 14.
[TPy 01, ITPy 05, ITPy 06, ITPy 07, I1Py 08, I1Py 18, ITPy 19.

NunuBunyanpHas camocTosTenbHas pabora Ne3
o teMe «Iloka3zaresbHast GyHKIUD)
Bapuant Nel
X
1. IToctpouts rpaduk Gyaknuu: 1) y = G) ; 2)y = 5*.
1

2. CpaBHUTSH yncia: 1) G)OIZ u (5)1.2; 2) 5702 y 5712,

Bapuant Ne2
X
1. Iloctpouts rpaduk GyHkmuu: 1) y = G) ; 2)y = 3*.
0.4 14
2. CpaBHUTH uncna: 1) G) u G) ; 2) 3704 3714,
NunuBuayanpHas caMmocTosITeNbHas padoTa Ned
1o TeMe «Pemenne nmoxkasarejJbHbIX YyPABHEHHH H HEPABEHCTB)

Bapuant Nel
1. Pemute ypaBHEHME:

1) 3%+t = 27%-1, 2) 0.2%*+4x=5 — 1.

3)2x+3_2x+1:12; 4)422x_52x_|_1:0
2. Peminth HEPABEHCTBO:

1) 7572 > 49; 2) 0.5%°-2 > i

3. Pemuth rpaduyecku ypaBHenue: 2-* = 3x + 10.

Bapuanrt No2
1. Pemnte ypaBHEHME:

2
1) 3% 4+ 4-3%+1 = 13; 2)2-33%"1 4 275 = 9x-1 4 2. 32x"1,
3) 2V%+2 — 2VEHL = 12 4 2%, 4) 2%t 4 2¥+2 = 5¥+1 4 3. 5%,
2. Pemuth HEpaBEHCTBO:
1) 9%+3 < 81 2) 0.7%*+2x < (1)3
’ ' 10/ °

—-X
3. Pemuth rpaduuecku ypaBHEHHUE: (g) = 2x + 5.
4.2.2.3. Jlorapudmsl. Jlorapupmudeckas pyHkius
OopazosameibHble pe3yibmamaol, nooJiexcauiue nposepke (I1eMeHmol):

I1P6 01, TTIPG 02, ITP6 03, I1P6 04, TIP6 05, I1P6 06, ITIPG 14.
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[1Py 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, IIPy 18, ITPy 19.

NunuBuayanbHas camocTosITeNbHasE paboTa NeS
1o teMe «Jlorapupmuyeckass pyHKuus»

BapuanT Nel
1. Beruuciurs:

1) logs 125; 2)1g0.01;  3) 20823, 4)32lo8s7,  5)]og, 68 —log, 17.
2. TIloctpouts rpadux GyHKIINH:

1)y =logp, x; 2)y =log; x.
3. CpaBnurts uncna: 1) log,, 3 ulog,, 2.5; 2) log, 0.7 ulog, 1.2.

Bapuant Ne2
1. Beruuciurs:

6log12
1) logs 1;—5; 2)In0.17; 3) G) 3 . 4) 0.32108036,
5) logg % — logg 32.
2. IToctpouts rpaduk GyHKIHHU:
1)y =logix; 2)y = logs x.
5

3. CpaBuutb uyncna: 1) logi 9 ulog117;  2)log, g ulog, ?
3 3

NunuBunyanpHas caMocTosTenbHas pabora Ne6
1o TeMme «PenieHue jJorapupMu4ecKuX ypaBHeHUl M1 HEPABEHCTB)
Bapuant Nel
1. Pemiuth ypaBHEeHUE:
1)logs(3x + 1) = 2; 2)logs(x + 2) +logs x = 1;
3)In(x%? — 6x + 9) =1In3 + In(x + 3).
Inx —Iny=1In3

2. Pemuth cuctemMy ypaBHEHUE: {

x—2y=5
3. Peminuth HEpaBEHCTRBO:
D logs;(x — 1) < 2; 2)log1(2 — x) > —1.
5
Bapuant Ne2
1. Pemuth ypaBHEHHE:
D1g(x? —2) =lgx; 2) log,(x — 5) +log,(x + 2) = 3;
3) log,z(x — 2) logs x = 2logs(x — 2).
2. Pemuth cucreMy ypaBHEHHeE: {}gi + igz ; Z
3. Pemnts HEpaBEHCTBO:
1) log,(x —4) < 1; 2) log:(4 —3x) = —1.
5

4.2.2.4. KoMIieKcHbIE YHCJIa

NunuBunyanpHas caMocTosTeNnbHas padora Ne7
1o TeMe « KoMImiekcHbIe YHuca»
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BapuanT Nel
1. Bemmosaure cnoxenwne (3 — i) + (—1 + 2i).

2. Boimosnure Beiyutanue (4 — 2i) — (=3 + 2i).
3. Bemosaure ymuoxenue (2 + 3i) (5 — 7i).

4. Hatitu uecTHOE -,
5+2i

5. Boruucnure: 1) (i36 + i'7) - i23; 2) (4 + 2i)3.

Bapuant Ne2
1. Bemmonnure cnokenue (2 + 3i) + (5 — 7i).

2. Boimosnure Berautanue (6 — 2i) — (4 + i).
3. Bemosaure ymuoxenue (3 + 2i)(7 — 5i).

4. HaiiTu yecTHOE +—zl
5. Beraucnure: 1) (i32 + i21) - 2 2) (3 —2i)2.

4.2.2.5. OcHoBbl TpUroHOMeTpHuU. TpuronHomerpudeckue PyHkuumn

Oopaszosamenvhoie pe3yirvmamut, nooaexicaujue npogepke (I1emMenmot):

ITP6 01, ITP6 03, I1P6 05, I1P6 14.

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

NunuBunyanpHas caMocTosTenbHas padora Ne8
110 TeMe «OCHOBbI TPUTOHOMETPHUMN

Bapuant Nel
1. Beruuciurs:

. 3. m
1) sine, tga, ctga, ecnu cosa = — PR <a<m,

. 15 3
2) sina, cosa, ctga, ecnu tga = S HT <a< 5

2. Beruucauts: 1) cos135° 2) sin150°; 3) tg Z—Z,

3. JlokazaTb TOXIECTBO:
1) 1 — 2sin? (— — g) = sinaq;

sina+sin2a
2) ————— = tga.
1+ cosa+ cos2a
4. YpocTUTh BhIpaKEHHE:
1) 2(cosa+cos3a)
2sin2a+sin4a ’
. s . i
2) 2 sin(m — a) cos (E — a) + 3sin? (E — a) -2
1+cos?a . 1
3) ( . — sma) 5 tga;

sina
. T Vs
sm(:+a)—cos(z+a)

sin (E+a) +cos(E+a)‘
4 4

Bapuant Ne2
1. Berunciautb:

1) cosa, tga, ctga, ecnu sina = 0.8 I/I% <a<m,

2) sina, cosa, tga, ecnu ctga = —3 1/137” <a<?2m.

2. Berauciuts: 1) cos240°; 2) sin225°; 3)tg 7?";

3. JIoka3zaTh TOXKIECTBO:
1) 3cos2a + sin’a — cos?a = 2cos2a;
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4) ctg i—z.
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sin5a—sin3a .
2) — = SIna.
2 cos4a
4. YOpoCTUTh BbIpaXKEHHE:
1+sina—cos2a—sin3a
1) ;

2sin?a+sina—1
. 3T T
sm(‘rt+a)cos(7—a)tg(a—5)

cos(gﬂz) cos(37n+a)tg(7r+a)’

3) Ctga ( cosa
sin(%—a)+cos(%—a)

sin(n a) cos(7r a)'
4 4

NunuBuayanpHas camocTosITeNbHAs paboTa Ne9
no teme «IIpeodpazoBanue rpappuKoB TPUTOHOMETPUYECKUX QYyHKIIUIT»

1+sin?a

— cosa);

4)

Bapuant Nel
[TocTpouts rpaduk GyHKIHH

1. y= sin(2x+g)
2. y = 3cos (x—g)

3. y= Zsin%x +1

Bapuant Ne2
[TocTpouTts rpaduk GyHKINH

1. y=cos(3x+%)
2. y=25in(x—§)
3. y=2co0s3x—2

NunuBuayanbpHas camocTosTeNnbHas padora Nel(
1o Teme « TpuroHoMeTpuyeckue ypaBHeHUsI 1 HEPABEHCTBAY

BapuanT Nel

1. BerauciauTs:
1) 2arcsin ? + 3arcsin (— %),
2) arccos (— %) — arcsin ?;
3) 2arctgl + 3arctg (—%);
4) cos (arcsin g)
S)tg (arccos S)
2. Pemnthb ypaBHEeHHE:
D) (tgx = v3) (2sin = + 1) = 0;
2) (1 — \/fcosf) (1 ++3tgx) = 0;
3) 3cos?x —sinx — 1 = 0;

Bapuant Ne2

1. Beruucinurs:
1
1) arcsin —= — 4arcsin1;
) \/E b

2) arccos(—1) — arcsin(—1);
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3) 4arctg(—1) + 3arctgV3;
4) ctg (arctg é)
5) ctg (arccos i)
2. Peuuth ypaBHEeHHE:
. s
1) (251n (x + g) - 1) (2tgx + 1) = 0;

2) (1 ++/2cos (x + %)) (tgx —3) =0;

3) 2sin?x + 3cosx = 0;

NunuBuayanpHas camoctosaTenbHas padbora Nell
1o Teme «CucreMbl TPUTOHOMETPUYECKHX YPAaBHEHUH »

Bapuant Nel

. (cos(x+y)=0
1. Pemnth cuctemMy ypaBHEHUH:

cos(x—y)=1
2. Peminte HepaBeHCTBA:

1) cos (g + 2) > %; 2) sin?x + 2sinx > 0.

Bapuant Ne2

. ( sinx —siny =1
1. Pemuth cucreMy ypaBHEHMIA:

sin?x + cos?y = 1’
2. Peminte HEpaBeHCTBA:

1) sin G - 3) < —g; 2) cos?x — cosx < 0.

4.2.2.6. [IpousBoanasi pyHKI UM, ee IPUMEHEHHE

Oopazosamenvuvie pe3yivmamal, HOOIEMHcAuiue nposepke (Iaemenmol):
ITP6 01, TTPG 04, ITP6 06, ITPG 14.
[TPy 01, ITPy 06, TPy 07, ITPy 08, I1Py 09, [1Py 10, [Py 11, ITPy 18, ITPy 19.

NupuBuayanbHas caMocTosTenbHas pabora Nel2
o teMe «IIpousBoanast pyHKUMID)

Bapuant Nel
1. Haiitn nmpou3BoaHyto GyHKIIUH

1) sinx + x?; 2) 3lnx — 2%; 3) Inx - cos3x; 4) %
2. Haiitu 3HaueHue npou3BogHoM QyHKIMHU f(X) B TOUKE X, CCIIU:
1) f(x) = cosx sinx, x, = g; 2) f(x) = ﬁ,xo =0.

3. Haiitu 3HayeHus X, NMpH KOTOPHIX 3HAYEHUS NPOU3BOAHON (yHKuMHM f(x) paBHO HYIIO;
MOJIOXKUTENIFHO; OTPHLIATEIIHHO:

D) f(x) =2x3 —x?%; 2) f(x) = x5 —5x3—20x; 3) f(x) = —
4. Hanncatps ypaBHEHHE KacaTeabHOU K rpaduKy pyHKIIMU B TOUKE ¢ aOCIIMCCOM X'

Dy =x%—-2xx=3; 2)y=sinx,x0:%.

3x+1

Bapuant Ne2
1. Haiitu mpou3BoAHyI0 (YHKITHH
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Cosx

1) cosx + 2x>;  2) 2lnx + 3%; 3) log; x * sin2x; 4) e
2. HaiiTu 3Ha4eHue npousBoaHO# GyHKIMK f(X) B TOUKE X, €CIIH:
1) f(x) =e*lnx,xy = 1; 2) f(x) = 2cosx’x0 ==

sinx 4
3. HaiiTn 3HaveHus X, NMpU KOTOPHIX 3HAUCHUsS MPOM3BOAHON (QyHKIMU f(X) pPaBHO HYIIO;

IMOJIOXKUTECIJIBHO,; OTPULATCIIbHO!

DG ==3x3+2x2+4; 2 f(x) = (x+3)3(x - 9% 3) f) =x2+2,
4. Harmcats ypaBHEHHE KacaTeIbHOU K rpaduKy GpyHKIIMU B TOUKE ¢ aOCIIUCCON X'
Dy =x3+3x,x,=3; 2)y=cosx,x0=§.

NuauBuayanbHas camocTosiTenbHas pabora Nel3
o TeMe «IIpuMeHeHne NPOU3BOIHOI K UCCJIeI0BAHUIO (PYHKIMU»

Bapuant Nel
1. HaiiTu MHTepBasIbl BO3pacTaHus U yobiBaHus GyHKmu y = 6x — 2x3.

. 3
2. Haiitu Touku 3kcTpeMyma QyHKIUN Y = g +

Bapuant No2
1. HaiiTu uHTEpBaIbI BO3pacTaHus U yObiBaHus GpyHkiuu y = 2x° + 3x2 — 2.

2. Haiitu Touku skctpemyma pyukuun y = 0.2x° — 4x2 — 3.

NuauBuayanbHas camocTosiTeNbHas pabora Nel4
no teme «[IpuMeHeHue NPOU3BOAHOI K HCCIeI0BAHNIO (PYHKIMI

Bapuant Nel
1. IToctpouTth rpaduk GyHKIUH:

Dy =2x*—x2+1; 2)y =x3—3x.
2. OyHKIMA Y = X +§ HenpepbiBHA Ha otpeske [1;5]. Haiitu ee Hanbosblliee ¥ HaUMEHbILEE

3HaA4YCHUA.

BapuanT No2
1. IToctpouTts rpaduk HyHKIIHH:

3 4
1)y=%+3x2; 2)y=—"7+x2.

2. ®ynkuus y = x* — 2x? + 3 nenpepwiBHa Ha oTpeske [—4;3]. Haiitu ee HamGombinee n
HavMeHblIee 3HAaYCHUSI.

4.2.2.7. llepooOpa3Has GpyHKIHH, ee IPUMEHEHHUE

Oopa3zosamenvhvle pe3yivmamot, nooaexcaujue nposepke (j1emenmot):
ITP6 01, TTP6 04, ITP6 06, I1PG 14.

[1Py 01, ITPy 06, ITPy 07, ITPy 08, ITPy 09, I1Py 10, TPy 11, ITPy 18, ITPy 19

NunuBuayaabHas caMocTosaTenbHas padora NelS
o teme «IlepBoodpa3nas pyHkuHN»

Bapuant Nel
1. Inst pynkmuu f (x) HalTH epBO0Opa3Hyo, rpaduK KOTOPOH MPOXOIUT Yepe3 TOUKy M:

1) f(x) = cosx, M(37",4);
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2) f(x) = e*, M(L,3);

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

1) f_21(5x4 — 8x3) dx;

2) [ 4% (1 - %) dx;

3) f,V2x = 5 dx.

Bapuant No2
1. dns dynkuu f(x) HaiiTH iepBooOpa3Hylo, rpaduk KOTOPOW MPOXOIUT Yepe3 TOUKy M:
1) f(x) = sinx, M(m,2);
2) f(x) = %= M(169);
3) f(x) =3x—2, M(2,5).
2. Beluucnute uHTErpa:
1) f4\/§(3 —Z)dx;
0 x
2) [ (Vx+1-2)dx;
31

3) glsin x — ) dx.
Ji* LsinGx 2

NuauBuayanbHas camoctosiTenbHas pabora Nel6
1o teme «Iliomaabs KPUBOJIUHEHOM TPaNeun»

Bapuant Nel
Haiitu momans urypsl, orpanndeHHoON| TMHUSAME (0053aTEIbHO HAPHCOBATD):

Dy=x?>+2y=x+2; 2)y:$,y=x,y:0,x=4.

Bapuant No2
Haiitn mnomans Gurypsl, orpaHU4eHHON TUHUSAME (003aTeIbHO HAPUCOBATB):

Dy=x2+1,y=3x+1; )y =+x,y =2 —x.
4.2.2.8. [Ipsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Oobpazosamenvusvle pe3yivmamal, HOOEMHcAUUE nposepke (j1emMeHmal):
ITP6 01, TTP6 09, ITP6 11, ITP6 12, ITPG 14.

TPy 01, IPy 14, IIPy 15, IIPy 16, TTPy 18, TPy 19.

NuauBuayanbHas camoctosiTenbHas pabora Nel7
no TeMe «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE»

Bapuant Nel

1. Hokaxute, uro eciau npsimbele AB u CD ckpemuBaromuecs, o npsmeie AC u BD Ttoxe
CKpeILHBAIOILHECS.

2. Yepe3z koHupl oTpe3ka AB u ero cepeauHy M mpoBeldeHbl NapalljielbHble MpSMBIE,
MepeCEKalOIINe HEKOTOPYIO IIOCKOCTh B Toukax A;, By u M;. Haiinutre anuny otpeska MM,
eciu oTpe3ok AB He mepecekaeT miockocTh u eciiu AA; =5 M, BB; =7 m.

3. Jlokaxute, 49TOo uepe3 IOOYI0 TOYKY NpPSIMOH B TPOCTPAHCTBE MOXKHO IPOBECTH
NEPIEHAUKYIISPHYIO €i MPsAMYIO.

38



Bapuant Ne2
1. MoxHO 11 uepe3 Touky C, He MPUHAIICIKAITYI0 CKPEITUBAIONUMCS TIPSIMBIM d | b, IPOBECTH

JIBE pa3IMyHbIe NPsIMbIE, KaXKaas U3 KOTOPBIX MepecekaeT npsimbie a u b? O0bsicCHUTE OTBET.

2. Uepes xoHmpl oTpe3ka AB u ero cepearHy M mpoBeaeHbl NapaielbHbIE NPSMEIE,
MepeceKarolne HEKOTOPYIO MJIOCKOCTh B Toukax A;, B; u M;. Haiiaure nnuny otpeska MM,
eciu oTpe3ok AB He mepecekaet miockocTs u eciim AA; = 11 M, BB, =16 M.

3. Jokaxute, 4ro uepe3 NOOYI0 TOUYKY MNPSMOM B TMPOCTPAHCTBE MOKHO IIPOBECTH JBE
pa3Iu4HbIE NEPIEHANKYISIPHBIE €1 MIPsIMBIE.

NunuBuayanpHas camocTosiTeNnbHas pabora Nel8

10 TEMCEC «HpHMble ! IJVIOCKOCTH B IIPOCTPAHCTBE»
Bapuant Nel
1. Jlansl mapasuienbHble MIOCKOCTH @ W 5. Uepe3 Toukn A m B MIOCKOCTH TPOBEICHBI
napajuieNibHbIe MPsAMBIE, TIepeceKaroIre MIOCKoCTh S B Toukax A; u B;. Haiinure A, B;, ecnu
AB =5 cm.
2. JIBe MIOCKOCTH MapauIeIbHBI MEXKIy co00i. M3 Touku M, He jexanieii Hi B OJJHON M3 3THX
IJIOCKOCTEH, HU MEX/Y IIOCKOCTSIMH, IIPOBEACHBI IBE MPSAMbIE, IIEPECEKAOLINE 3TH IIOCKOCTH
COOTBETCTBEHHO B Toukax A; u A,, By u B,. W3BectHo, uto MA; =4cm, BB, =9 cwm,
A1A, = MB,. Halinute MA, u MB,.
Bapuant No2
1. Jlansl mapasuienbHbIE TIOCKOCTH @ W 3. Uepe3 Toukn A m B TMIOCKOCTH TPOBEICHBI
napajijielibHbIe TIPsMbIE, TTepeceKarolne MI0OCKoCTh § B Toukax A, u B,. Haiinure A, B;, ecnu
AB =7 cm.
2. JIBe mIoCKOCTH MapajuieldbHbl MeKIy coOoil. M3 Touku M, He nexanieil Hu B OHOM U3 3THX
IIJIOCKOCTEH, HU MEX/Y TIOCKOCTSIMH, TIPOBEACHBI IBE MPSAMbIE, TIEPECEKAOLINE 3TH MIOCKOCTH
COOTBETCTBEHHO B Toukax A; u A,, By m B,. M3BectHo, uto MA; =6 cm, BB, =11 cwm,
A1A, = MB,. Halinute MA, u MB,.

4.2.2.9. KoopauHaThbI U BEKTOPHI

Oopazosamenvubie pe3yrpmamal, HoOAEHCAUUE nposepke (j1emMeHmol):
I1P6 01, TTP6 09, ITP6 11, ITP6 12, ITP6 13.
[1Py 01, I1Py 14, ITPy 15, ITPy 16, ITPy 17, [1Py 19.

NuauBuayanbHas camoctosiTenbHas pabora Nel9
1o TeMe «KoopanHaTbl 1 BeKTOPbI»
Bapuant Nel
1. Jlamsl Bextope: d = 4i—2], b(—3,1,2). Haiiqute KOOpAMHATHI  BeKTOpa
¢ = 2d - 3b.
2. Jlanwel Bektopel: d(2,—1,0), 5(3, 1,4), ¢(1,1,4). Haiigure KOOpAMHATHI BEKTOpPA
~d +3b — 2¢.

p
3. Jlausl BexTOpBL: d(2, — 4,0), b (3,—1,—2). Haiigute 3Ha4eHUS BEIMYUH M U N, IPH KOTOPBIX
BexTops 2d — 3b u (m 4+ n,m — n, 2) — KoJUIMHEAPHbIE.

4. 3amanel Toukm A(2,5,8) m B(6,1,0), Ha ocm opaWHAT pacnoyiokeHa Touka C,
paBHOy#AaneHHas oT Touek A u B. Haitnure mnomans AABC.

5. UzBectnsl Touku A(2,—1,0), B(—3,2,1) u €(1,1,4). Haiinure koopnunats! Touku D, eciu

BBINOJIHSAETCS] PABEHCTBO CD = —24B.
6. 3amaner Touku A(3,—1,3), B(3,-2,2), C(2,2,3) u D(1,2,2). Haiigure yrom Mexmy
npsimeimu AB u CD.
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Bapuant No2

1. Jlamsl Bektoppl: @ =6+3], b(2,—3,1). Hailure KOOpAMHATHL  BeKTOpA
¢ = 3d + 2b.

2. Jlauel BektOopn: d(—3,2,4), I;(O, -2,3), ¢(—1,5,0). Haiigute KOOpAMHATHI BEKTOpA
p=2d--b+2¢

3. lanbl BekTophl: d(—2,4,2), b (5,1, —3). Haiigure 3HaueHMs BETMYNH M U N, TPU KOTOPHIX
BekTopbl 4d + 2b u &(m — n,m +n, 4) — KoIMHeapHbIe.

4. 3amaner Toukum A(3,2,4) u B(7,2,9), Ha ocu opmuHaT pacrnoynoxkeHa Touka C,
paBHOyAaneHHas oT Touek A u B. Haitnure mnomans AABC.

5. U3Bectuwl Touku A(4,—2,5), B(6,7,0) u C(2,3,—5). Haiinute xoopauHatel Touku D, ecinu
BBITIOJTHSIETCS] PABEHCTBO CD = —24B.

6. 3amanwr Touku A(0,—5,4), B(6,—2,3), C(1,1,3) u D(3,—2,—2). Haiigure kocuHyc yria
Mexay npsmbiMu AB u CD.

4.2.2.10. MHOrorpaHHUKH H TeJ1a BpalleHUs

Oobpa3zoseamenvhbie pe3yiomamul, noonexcaujue npogepke (31emMeHmot):
I1P6 01, ITP6 06, ITP6 09, ITP6 10, ITPO 11, I1P6 12, ITPO 14.
[IPy 01, ITPy 12, ITPy 13, ITPy 14, ITPy 15, [1Py 16, I1Py 18, ITPy 19

NunuBuayaabHas caMoCTosATeNIbHas paboTa Ne2()

I10 TEMC ((MHOFOFpaHHI/IKI/I H TE€Ja BpalmeHus»»
Bapuant Nel
1. U3 Touek A u B, nexxamux B TpaHsAX IBYTPAaHHOTO yrja, OMYyIIeHBl NEpIeHIuKYIsipsl AA; u
BB; na pebpo yrma. Haiinute ortpesok AB, ecnmu AA;=5cMm, BBy =7cm, A1B;=9cMm 1
JIBYrpaHHbIi yroi paseH 60°.
2. B psiMoi#t TpeyroiapHOU Mpu3Me CTOPOHBI ocHOBaHuA paBHbI 10 cM, 12 cM u 15 cMm, a BricoTa
npusMbl 13 cm. Haligure miomanp cedeHus, MpOBEAEHHOIO Yepe3 OOKOBOE pedpo U MEHbIIYIO
BBICOTY OCHOBAHUSI.
3. B npsiMoMm mapaienenuiiesie CTOPOHbBI OCHOBaHUA 4 cM M 7 cM, yroin Mmexnay Humu 30°.
BokoBast TIOBEpXHOCTh paBHa 225 cm”. HaiiiuTe MOIHYIO0 TOBEPXHOCTS.

Bapuant No2
1. U3 Touek A u B, nexxamux B TpaHsAX IBYTPAaHHOTO yria, OMYyIIeHBl NEpIeHIuKYIsipsl AA; u

BB; na pebpo yrma. Haiinute ortpe3ok AB, ecnmu AA;=4cm, BB;=6c¢cm, A;B;=8cMm 1
JIBYTpaHHbBIN yroi paBeH 30°.

2. B npsMo# TpeyroJibHOM MpU3ME CTOPOHBI OCHOBaHUS paBHBI 8 cM, 10 cMm u 13 cM, a BricoTa
npusMmbl 11 cm. HaliquTe mnomanp cedeHus, MpoBeIEHHOTO Yepe3 OOKoBOE Pedpo U MEHBIIYIO
BBICOTY OCHOBAHHUSI.

3. B mpsMom mapansienenurene CTOpOHbl OCHOBaHHS 6 cM U 8 cM, Yros Mexay Humu 45°.
BoxkoBas moBepxHoCTh paBHa 110 cvm?. HaiiuTe MoIHYIO OBEPXHOCTS.

NuauBuayansHas camoctosiTenbHast padora Ne21
1o TeMe « MHOrOrpaHHUKH U TeJ1a BpalleHusD)

Bapuant Nel
1. BeicoTa munuaApa 6 cM, paauyc ocHoBaHus 5 cM. HaiiguTe miomans ceueHus, IpOBEICHHOTO

napajujieJibHO OCH LIWJIMH/PA Ha PacCTOSIHUU 4 CM OT HEe.
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2. lmaronanu pom6Oa 15 cm u 20 cm. [llapoBast mOBEPXHOCTH KacaeTcsl BCEX €ro CTOpoH. Paamyc
mapa 10 cM. HaiiiuTe paccTosiHEe OT IIEHTpa Iapa JIo TNIOCKOCTH poMoa.

Bapuant Ne2
1. BeicoTa munuHapa 7 cM, paguyc ocHoBaHMs 6 cM. HaiinuTte miomanp cedyeHus, NpoBEIEeHHOTO

napayuiebHO OCH IIJIMH/PA Ha PACCTOSIHUU 5 CM OT HEe.
2. HMuaronamu pom6a 10 cm u 15 cm. [llapoBast mOBepXHOCTH KacaeTcs BCEX €ro CTopoH. Pamnyc
mapa 5 cm. HaiimuTe paccTossHue OT LIEHTpa mapa 10 II0CKOCTH pomoa.

4.2.2.11 dneMeHTHl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUU BEPOSITHOCTEH

Oopazosamenvhble pe3yibmamal, HOOIEHcAuiue nposepke (IaemMeHmol):
I1P6 07, ITP6 08, TTPG 14.
[TPy 01, ITPy 02, ITPy 03, ITPy 04, ITPy 12, [1Py 13, [1Py 14, [TPy 18, ITPy 19.

WupuBuayanpHas caMoCTOsTENbHAS paboTa Ne22
0 TEME «JJIEMEHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSATHOCTEN»

Bapuant Nel
1. B Baze nexxar 7 pasHbix MUPOKHBIX. CKOJBKO CYIIECTBYET BapUaHTOB BHIOOPA M3 HUX JIBYX

MUPOKHBIX?

2. CKOJBKMMH CTIOCO0aMHU MOKHO TIOJIAPUTh 6 Pa3IMUHBIX [0 OKpPAcKe MSYEH IMEeCTH MaJlbIlaMm,
Bpyuasi KaXJ0MY 110 OTHOMY M4y ?

3. CKOJIBKO CYIIECTBYET CLIOCOOOB 3aHATh 3 OJJHOMECTHBIEC APTHI B IIEPBOM ATy Kiacca, €CH B
BBIOOPE MECT y4acTBYIOT 22 NIKOJBbHHUKA?

4. bpouiensl 2 urpanbHbeIX KyOuka. KakoBa BepoOATHOCTb TOrO, YTO Ha MEPBOH KOCTH BBINAJIO
yucio 4, a Ha BTOPOH — HEYETHOE YUCI0?

5. BeposiTHOCTh momnafaHus MO LETU MPU OJHOM BBICTpEJe y mepBoro opyaus pasHa 0.6, a y
BToporo — 0.7. HaiiT BeposITHOCTH TOTO, YTO TO LENU TMOMAJET XOTs OBl OJHO OpyIHe MOCie
TOTO, Kak 00a CIIENIal0T M0 OJJHOMY BBICTPEIY.

Bapuant No2
1. Ha oxpyxnoctu ormedeHo 10 Touyek. CKOJBKO Pa3IUYHBIX TPEYTOJBHUKOB C BEPIIMHAMHU,

BBIOPAHHBIMH U3 3TUX TOYEK, MOYKHO TTOCTPOUTH?

2. CKOJBKMMH crioco0aMM ISl ydacTus B KOH(EpeHIMH W3 9 YieHOB HaydyHOTo OOIIecTBa
MOYKHO BBIOPATh TPOUX CTYIECHTOB?

3. CxonpKUMH crioco0aMu MOYKHO paccauTh YETBEPBIX JETel Ha YEThIpeX CTYJbsIX B CTOJOBOM
JIETCKOTO caja?

4. Bpocaror nBe wWrpaibHble KOCTH. HalTHm BEpOATHOCTH COOBITHS, €CIIM TPOHU3BEICHUE
MOSIBUBILIUXCSL YHCEN PABHO 0.

5. U3 xonozp! kapT B 36 IUCTOB Hayraja BBIHUMAaeTCs OAHA Kapra. HaliTu BeposiTHOCTH TOTO, YTO
9Ta KapTa JaMa KpacHOM MacTH.

4.2.2.12. MHoxecTBa. JjIeMeHTHI Teopuu rpados

Oopazosamenvuble pe3yivmamal, nHoO1EMHcauiue nposepke (InemMeHmol):
ITP6 01, TTP6 02.

[TPy 01, ITPy 02, ITPy 03.

NuauBuayansHas camocTosiTenbHas pabora Ne23
o TeMe «Onepanumn ¢ MHOKECTBAMID)
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Bapuant Nel
1. BemmumuTe Bce dleMEHThl MHOXKecTBa A, ecnu A — MHOXXECTBO HEUETHBIX JIBY3HAUHBIX

HATypaJIbHBIX YUCEIL.
2. Haiimure nepeceyenne u oObenuHeHne MmHOkectB A u B, ecnu A ={1,2,3,7,8},
B={-1,0,3,4,5,7}.

3. Ilycrs s pelleHHMs HEKOTOPOM 3amaud BhigedeHsl MHoxectBa A = {1,2,3,4,5},
B ={3,4,5,6,7}, C ={8,9,10}. Haiimure AUB,ANB,BUC,BNnC,A\ B,B\C.

Bapuant No2
1. BeimmummTe Bce dJIeMEHTHI MHOKECTBA B, eciiu B — MHOKECTBO YETHBIX OJTHO3HAUHEIX YHCEIL.

2. Haiigute mnepeceuenue u oObeauHeHue MHoxectB A u B, ecom A ={0,1,2},
B={-3,-2,—-1,0,1}.

3. Ilycte a1 pelieHds HEKOTOpOM 3amaud BbigeneHsl MHOkectBa A = {1,3,5,7,9,0},
B =1{3,4,5,6,7},C ={1,0,2,3}. Haiimure AUB,ANB,BUC,BnC,A\B,B\C.

NunuBuayanbHas caMocTosTeNnbHas pabora Ne24
o teMe «I'padbi»

Bapuant Nel
1. HeopuentupoBaHHbIli Tpad 3amaH B BHJIE PUCYHKAa W B BHJIE TaONWIBI. YCTaHOBUTE
COOTBCTCTBUC MC)K)Iy BepHII/IHaMI/I ITUX HpeI[CTaBJ'ICHI/Iﬁ rpa(ba.

B E

-~

| | ot
—

*l@bld—&l\.’/t-‘l
[
—
—
—

2. HeopuentupoBanusblii rpad 3aman Tabnuued. Haiinure anuuy Kparuaiimiero mnyTH u3
BepiInHbI A B BepuuHy D.

10

—
(3]

,_.
ol ©
~1
—

[
(3]
=~
=]
[

o
w
1| o

Q| | = O Q| &) -
o
=

Bapuant No2
1. HarpyxeHHbI!i HEOpUEHTHPOBaHHBIN Tpad 3alaH B BHUJIE PUCYHKA M B BHJe Tabmuisl. Yemy

paBHa JulnHa pedpa, COeUHSIOEro BepuHbl B u D?
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o
[V}
o =1] Ct
D

—
(8]

e}
ot wr =1

[a—
(3]

| C =] WO B =
1| wr|
o

~1
o
[

2. OpueHTHpOBaHHbBIN rpad 3aaan Taduel. Halinure mmny kparyaiimmx nyred u3 B B E u u3
E B B.

A|IB(C|D|E|F |G
A 115 3
B| 2 10
C 1 8|16 |3
D 4
E| 6 3
F 4
G| 2 2

4.2.3. ®oua TECTOBBIX 3aJaHUH

Ha Boinmonnenue Tecta naercs 1 akagemudeckuit yac (45 munyt), B Tecte 30
BOIIPOCOB.

4.2.3.1 Crenenu u kopHu. CrenenHasi pyHKuusA

Tecm:

1. YkaxkuTe MpoOMeKyTOK, KOTOPOMY NMPHHAIEKAT BCe KOPHH YPaBHEHHS

Vvi—2x+x=1

o (=22]

o (-45-3)

o (=3;-2]

o [0:2]

2. VkakuTe aemuccn o6mmx Touek rpaduon dpynwmuii ¥ - V7 6x* Uy =x
o -1

o _[:1

o 1

o 0

3. Ilycrs Xo. KOpeHb YyPaBHEHUSA ' 6—4x—x*—4= X-Haiinre 3Xo +1
e D
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14

7

16

Haiigure cymMMy KOpHel YpaBHeHUs VX2 +3 —/4x =0
2

-2

1

4

. YKaKuTe MPOMeKYTOK, KOTOPOMY NPHHAJIEKAT BCe KOPHH YPABHEHHSA

Xx—1=+vVx+11
[3;6]

[-2;5)

(0;4)

(-4;-1)

=V4—-xZ2ny=x

. Ykaxute adcuuccol 001MX TOYeK rpagukoB pyHKumuii y
V2

-2

2

-2

Haiiznre cymMmmy aGemuce o6mmx Todex rpaduxor pynkmmial %) = VI3x g f(x) = Vx? + 22
13

-13

11

2

. YKaxure MPOMEKYTOK, KOTOPOMY IPUHALJICKAT BCEC KOPHU YPAaBHCHUSA

V3x+7-3=x
(-7;,-1,5)
(=2,1;,-1]

[0; 3]

(2;8)

— 2 _
Haiigure cymmy adcuuce o0ux To4ek rpagpukos GpyHKumii y 3X*—2 "

y=2x-1

44



. HaiiinTe abcuuccsl 00mmx To4ek rpadgpukos pyHkumii f(x) =

. YKaxuTe cymMMy adcuuce 061X Touek rpadpukos pyukumii ¥ ~

. YKaxkuTe NpoOMeKyTOK, KOTOPOMY NPHHALJIEKAT BCe HYIH (PYHKIUH

f(x)=v3-2x2—x
(-2:1]

(-2;0]

(1;+e0)

[-1;0]

V6 — SXZH f(x)=x

VX2 1 64
y =V—-20x

20

-16

-20

-4

. YKa:KuTe MPOMEeKYTOK, KOTOPOMY MPUHALJIEKAT BCe HYJIH PYHKIMH

f(x)=V3x+7 —x—3.
(—=2;-1]

(0;1]

[-2;0]

[2; 4]

. YKa:KuTe MPOMeKyTOK, KOTOPOMY MPUHA/LJIEKAT BCe KOPHU YPABHEHUS

V-Bx -1=1-x
(—3;-1]

(—2;1]

(1;6)

(=5-1)
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15.

19.

20.

. Hyerp X0 . moaoxuTeNLHBII KOpPEeHb YpaBHEHHUH

Viramrmama mnanrasmrrare ramanoMy NPUHAAJICKAT BCE HYJIN q)yHKIII/II/I
fx) = /3x+1)—-1—x.

[-12)

(=3;0]

(—2;2]

[0;5)

. YKaxuTe MPOMEKYTOK, KOTOPOMY NPHHA/IJIEKAT BCe KOPHH YPABHEHHUS

V15 -7x =3 —x
(=7;1]

[-5;2]

(—6;1)

(=7;1)

VETIX =R = X~ 2 faimre
3xp+1

1

-8

10

-2

Het nonoxuteabHbIX KOpHEH

.Mycrs X0 - kopens ypasaenns V8 — 6X —X* =X+ 6. Hajiqure 3 —Xo

5
10
1

4

Ykaxure MPOMEKYTOK, KOTOPOMY IIPUHALJICIKAT BCC KOPHU YPABHCHUSA

V3x+7=x+3
[1;3)

(—3;—-1]

[—1;2]

(=2;-1)

Haiigure cpennee apudMeTnueckoe KopHeii ypapHenusi V8 —3x—V 3x24+2x=0

5
[
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22.

23.

24.

25.

27.

. HaliguTe cpenHee apupMeTnuecKkoe KOpHeil ypaBHeHH s

. Pemiure ypaBHeHue

VT3 =TI 2x _1
5

V6
-2,5
V5
-5

o~ o _ — 4/ 2
Haiigure cpennee apudmernueckoe KopHeii ypapaennst V7 — X = V56X +X

Her xopueit

Haiiute npoussenenne kopHeii ypasnenus: ¥V — /2 — 17x=—x.
72

JETE

Pemure ypaBHeHue 6+3Sx=x. Ecau ypaBHeHue nMeeT 0ojiee OTHOr0 KOPHSL, B
OTBeTe 3aNMIINTE MEHbIIUH U3 KOPHEil.

6

Vvx—1+x=3

CKoJIbKO KOpHeli nMeeT ypaBHeHHe

OJINH
Ba

HET KOpHEH

¥9x+1=3x+1

3 R
Pemnre ypaBHeHHe Vx—2+V3x—5=3

3
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28.

32.

33.

34.

35.

36.

37.

. CKoJIbKO KOpHel HnMeeT ypaBHeHHe

. Pemuure ypaBHeHue

Pemmnre ypaBHeHHe (— 3x + 8)V10 + 3x — 4x2=0

- 1,25
2

- 1,25;2
x—v1-2x—4

OJIMH

JaBa

HET KOpHEH

(x2—9)Vx—5x2+4=0
-3:1

4:1

3;1;4

. Penmuth ypaBHeHue: Va2 +125=5

1

v300

0

125

Hajigute KOpeHb ypaBHEHHS: JVx+1=x-5
8

3anummyTe HAMMEHbIINA KOPeHb YPaBHEHUS: V3x —2+x=4

2

CKo0.1bKO KOpHeii HMeeT ypaBHeHHe: \/(x +1)(2x +3)=x +3

1

Pemure ypaBHeHue: V=27 — x=11

-148

—41 + 3x=7

Pemure ypaBHeHue:

30

PemnTe HEPaBEHCTBO V4x+5>+5x + 4
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\/;<§—2

38. Pemnte HEPaBeHCTBO
(2;+00)

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

Vxz—x< 6

39. Peminte HEpaBeHCTBO Va?-x
° (-2:0)((1:3)

o (1;3)

o (=20)

o (2,0):(-153)

40. Ilpn KaKkuX 3HAYeHUSIX 4 pellleHueM HepaBeHCcTBa xt1<2-a SIBJISICTCS
npoMeskyToK [-1; 15)?

o D

41. PemuTe HEPaBEHCTBO VX+7=vV-1-x

o [4:-1]

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

42. PemumuTe HEPABEHCTBO VX+2Z>x
o (-1;2)
o (-2:2)
* [-2:2)
o (-2;0)

Vx—2<3—a

43. Ilpu kakuX 3HAYEHUSAX a pellleHNeM HePaBeHCTBA
NMPOMeXYyTOK [2; 18)?

ABJIACTCA

o -1
o (=L;7)
o _1:7
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Vx2 —-3x—-18<4—x

44. Haligute HanoJib1Iee 1eJIoe pellleHne HePaBeHCTBA

e 6

45. HaiianTe KBaZPAT HANMEHBIIEro HeJ0ro PeuleHns HepaBencTBa: VX~ +13 2 1—2x

o 4

46. YcTaHOBHUTE COOTBETCTBHE MEKAY HEPABCHCTBAMU M UX 00J1aCTBIO onpeaejacHus:

1) vx—2+/2x+5 =3 A) [2; +00)

2) V2x=20+Vx+1525 (10, +0)

3) (x-1VxZ+1<x2-1 |

B)R
x3427

4) x >x=3 ) (—o0; —3] v (0; +x)
1
2
3
4

4
47. HaiiznTe 06s1acTh onpe/ieJenusi Bbipamennsi: vV -X ~ 7

o x>7
o x<7
o x<7
° x>7

6
48. Haligute 00J1aCTh Ompeae/ieHUsl BHIPAKEHU: S-x
o x>5
o x>5
o x5
o x<5
y= Vo
49. Haligute 00J1aCcTh onpeaejeHUus1 (PYHKIUM: 16-x2
e X= 0,x+—4
1
X # -
o 4
o X <0,x+* 14
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50.

51.

52.

53.

54.

55.

56.

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

x=0x+14

1 17

206.206

IIpeacraBbTe B BUE CTENEHH BbIPAaKeHH e

17
203s

18
201z
203
400°

112
(121] 12°

HpeIlCTaBl)Te B BU/I€ CTCIICHU BBIPAYKECHUE

122
123
1213
125

(/23— hﬁz):JE

3 3 27
Bbruuciaure
-9
[ 2

Pemmmre ypaguenne V2¥ —¥~0 = —X  Fenpn ypaBHenue umeer Gosiee 0HOr0 KOpPHS,
TO B OTBET 3aNHUIINTE CyMMY BCeX ero KopHei
-2

Pemmnre ypaBHenueVv 2x+37=x+1. Ecom yYpaBHeHHE HMeeT 0oJiee OHOT0 KOPHS, TO
B OTBET 3allUIINTEe CYMMY BceX ero KopHeil

6

2 /
Pemmnte ypaBuenue. * VYV T 1-4vx=1=0geny ypaBHeHHe HMeeT 0oJiee 0AHOro

KOPHSI, TO B OTBET 3aNUIINTE MPON3BeIeHNe BCEX ero KOpHei

2

22-Nly3I-2x-x)=0.
Pemmnre ypaBHeHue ( )( ) Ecnu ypaBHeHune umeet 0oJiee 0THOTO
KOPHS1, TO B OTBET 3aNMIINTe MPOU3BeleHHEe BCeX ero KOpHeu

3
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3 I

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

57. Jas 3anaHHoi PyHKIUU HaliauTe 3HaYeHUe f(4)

® 6
58. lnsa 3axaHHOi pyHKIMH HaliauTe 3Ha4YeHHe f(9)

e 24

4
/ I27
(5 9\/5 + 3 T]
3
59. Hal/lﬂl/lTe SHAYCHHUE BBIPAKCHUA . B oTBeT 3anmuIIuTE KOJMYECTBO
HaTypaJbHbIX }IeﬂHTe.ﬂeﬁ MOJY4Y€HHOI'0 Yucja.

e 15
4|,113 3|64
2= _ 22
256 125 .
60. Boruncanre . OTBer 3anumIUTEe B BUJIE JeCATHYHOMH APoOH
e 045

6
(1, 56336 +4,54366 )”
61. HaiinuTe 3HaYeHHE BhIPAKEHHU S

BCEX HATYPAJIBHBIX IIEJII/ITCJIeﬁ MNOJYY€HHOI' 0 YucJia.

. B oTBeT 3anmuummTe cymmy

e |2

62. Boi0epuTe BbIpa:keHusl, 00JIbIINE eIMHULBI

1) 37%; 2) V7 3)2,78%,4) 0,99%; 50,60

o [33.333%]!
o [3333%D

o [3.3339%)
o [33.333%}

o [3.333%)

63. Ecan pyHkuusi umeeT 00paTHYI0, TO rpapuk 00paTHON PyHKIIMH CUMMeTPUYEeH
rpaQuKy JaHHON (PYHKIMH OTHOCUTEJIbHO

o ocwu abcrmcc
O OCH OpJaUHAT
® [IpsMOH y=X

o o000l mpsiMoi

64. MoHOTOHHAsI PYHKIUSA SABJISCTCS

® oOparumoint
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65.

70.

o

. HajiguTe o0JiacTh onpenesieHus PyHKIUU

Pemure 3—x—x?=x
ypaBHeHue Y M YKAKHTE MPOMEKYTOK, KOTOPOMY

NMPUHALJIEKAT KOPHH YPABHEHUsI
(—o0; 0)

(1;+4e0)

(-5:7)

(-7;0,5)

y= V4 +3x— a2

(—o0; +e0)
(o0 —1) U (4 +20)
(—o0; =11 U [4;+20)

[—1;4]

. YKaxuTe MPOMEKYTOK, KOTOPOMY NPHHA/JIEKAT KOPHU YPaBHEHHUS

Vvx2 —5x+15 =3
(—o0; 0)

(0;+)
(—o0; 2]

(2;+0)

. YKaxKuTe MPOMEKYTOK, KOTOPOMY NPHHAJIEAKAT KOPHU YPaBHEHHUS

V3x2—2x+1=+v2x%2—6x+ 13
[2;+)
(—o0;—5]
(—o0;2)

(-8:3)

. KopHE kakoro ypaBHeHHs MPUHHAJIEKAT MPoMexXyTKY (-1;1)

XxX—6=+2x+12

VBx—3—-V2x—1=+3x-2
x+1=+V-1—%x

Haiinure BbIpa:keHune, 3HaUeHHE KOTOPOT0 COOTBETCTBYET CyMMe KOpHei

HPPALUOHAJIBHOI'O YPABHCHUSA X+ 4 = v 28 + 12x

24—463 ) 42v’§—1

(V20— V5120
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71.

o

o

o

72.

74.

2
9
= H
. CpaBHHTe 3Ha4eHHs BbIPAKCHHIT (9

(VZ+V12)
7+24

Bri0epeTe HeBepHbIE YTBep KIEHUS.
Crenennad QyHKIHA v = X°®, T 1 - HATYPATBHOE THCITO, 06IaTaeT
CIIeIYIOITHMH CBOHCTBAMH:
1) obmacTs onpeeneHus - mMoboe AeHCTBHTENRHOE THCIIO;
2) MHOKeCTBO 3HAUSHHI - MTI000e NIeliCTBHTEIRHOE THCIIO;
3) dyuKIUs UETHAS,
4) hYHKIHA OTpaHHYEHA CBEPXY;
5) ¢yHKIHA IPHHHMAaeT HaHMeHbIee 3HaTeHHe y=0 opH x=0;

6) QyHKNUA ABIIeTCA YORIBAOMIel Ha IpoMeKyTKe x>0 H BozpacTaromeii

Ha IpoMeskyTKe X<0.

33.333 %)
-33.333%]1
-33.333%

33.333 %}
-33.333%)>

33.333 %6

BoiOepere BepHbIe yTBEPKICHHS.

Crenennas GyHKIHS v = X**!, rjie n - HaTYpaIbHOE THCII0, 00Ia1aeT
JCIIeIYFOLIHMH CBOHCTBAMH:

1) obnacTh onpeaeneHHs - MHOKECTBO AeHCTBHTEIbHBIX THCET;

2) MHOKECTBO 3HAYEHHH - MHOJKECTBO JIeHCTBUTEIbHBIX YHCE

3) dhyHKIHI HEUETHAS;

4) dyuKIHA aBTIAETCS YORIBAIOTIEH;

5) ¢yHKIHA SBIAETCH OrPAHHYEHHOM CBEPXY.

33.333%]1
33.333%p
33.3339%]3

-33.333%5

nepBoe OoJtbIe
paBHBI
NEPBOE MEHBIIIE

BTOPOE OOJIBIIIE

() n (D)
CpaBHuUTe 3HAYEHHs BbIpaKeHHid 15 16

IEPBOC MCHLIIIC
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75.

O

o

o

76.

78.

79.

. B KakMX KOOPAUHATHBIX YeTBEPTAX JeKUT rpaguK QyHKINH y

BTOpOE OOJIbIIIE

paBHBI

BTOpPOE MEHbILIE

4V3)? n BV~

CpaBHuTe 3HAYEHUS BbIPAKEHUI

aBHbI
50 %|nepsoe Menbie
BTopoe MEHBIIIE

BTopoe TSI
nepBoe 0oJIbIIE

3/2\—5 3/9\—5
CpaBHuTe 3HAYEHMS BbIPAKEHUI 2V6)* n (6V2)
MIEPBOE MEHbIIIE
paBHBI

BTOpOE OOJIBIIIE

nepBoe 0obIe

1
= |x|3
I ulV
I n IV

Inu II
III m II

. — \3x2 — 2x _
Haiiaute o6aactb onpexeenus pyuxuun ¥ = V3X° —2X =5 B grper sanummre
HaHMeHbIIIee MOJI0KHTebHOE [eJI0e YUCIIO U3 00J1aCTH oTpe/Ie/eH st

2

5

. Yy ==
HaiiguTe 0061acTh onpeaenenus GyHKIUN 17-2x Kakue u3 ymce/ He BXOAAT B
00J1acTh omnpee/ieHUus: JAHHOH QyHKIUH

£509%)0

50%]|10
-50%]-100
-50%]8.3
-50%|-10
50%9.4
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4 1
16

3, 7
80. Beruuciaure ® Orper 3anMmuUTe B BUjE ACCATHUHOI IpoOH

e 2795
_ 5—x
81. Haiigurte 00/1acTh onpeneneHusi GyHKIHN v10x—6 Kakue u3 uncea BXomiT B

00J1aCcTh onpeaesieHus JAHHOW PyHKIUH

o 33.333%)3
* [B3.3339%]1

e [33.333%]100
o [33.333%-0,25
o 33.333%16
o F33.333%0.45

® 33.333%|0,65

y = (x—6)2-(x+11)
82. Haiigute 00J1acTh onpeeseHusi GpyHKIHA 3-x B oTBer 3anummTe

HauOoJIbIlEee LieJIoe YHCI0 U3 00JacTH onpeae/JIcHust

o )

83. BbiOepuTe BbIpaKeHHs, KOTOPble MeHbIIIe eINHUIbI

1) 3.7'2; 2) SV?; 3) 1,735%. 4)0,79: 5)25'. g) V(0,99)5

* 33.333%]
o 33.333%p
o [33.333%)3

* B3.333%Y
o [33.333%5

o 33.333%|6

84. BblunciuTe 3HaYeHHe YHCI0BbIX BbIpakeHHil U BbI0epeTe Te, 3HAYEHHEe KOTOPbIX
1) 7 7) N2, ) VA9-Y49; 3) 10401

PABHO HAUMEHbIIEMY IIPOCTOMY YHUCITY. s

* 50%]
o 50%p

o 50%p3
o 509k
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o [50%s

85. BerunciiuTe 3HaYeHHE YHCJIOBBIX BbIPAKeHUI M BblOepeTe Te, 3HAYeHUsI KOTOPBIX

I
I

V2,842 V77

1) ez ; 2y ¥ ; 3(VIB-V7)-(VI3+V7)

’

®
-

4) V49- 949 5) 652 — 562
PaBHBbI

o 1
o 2
@ 3
o [50%}
o 5

86. Kakasi n3 naHHbIX (DYHKIUI SIBJISI€TCA YeTHOM
o Y=3x4+2x2
=(x-1)2
o yE(x1)
y=3x2+2x-1

87. Onpenenure Ha KAKOM YepTe:ke N300paskeH rpaguK HeUeTHOH (PYHKIIMN U YKAKUTE

‘,»..g;y .»."' 4',.,,.,‘..-9.». -

] e

A SN

il AR

\u a+_f_r'] A 1 X

CSATTIT ‘

DORATIFTTTI] » O3 IH T

N EEEET

0: = \ L‘],.-

HEEDN 1] | | o x

ero Homep

o 1
o 2
e 3
o 4

88. B KaKOM NPOMEIKYTKe JIeKHT 3HAUeHHe BhIpaKeHus ¥/ — 43

o [-2;0)
o (@1:5]

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

89. Mana pynkuus f(x)=x"2*-1. Pacnosioxute B nopsiike Bo3pactanus f(-2), f(2), f(1)
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91.

93.

O

o

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), £(2).
f(1), f(2), f(-2).

. CKOJIbKO peliennii umeer ypapHenue x'°=19

0
19
2

1
38

2

3 1 3,1 10\ 3
CC112:%3 oy (2—) L
Bobrunciure 3HavYeHne BbIPAKeHU I 4 3 27 HajiguTe MoayJib
PA3HOCTH MOJYYeHHBIX 3HAYEHUI 1 BIMIIUTE B OTBET B BH/IE ICCATHYHON Apodu

0,9375

183x—3

Y = Siaxs
. Kakue u3 4mces He BXOAAT B 00J1aCTh onpenesienus (GpyHKIMH x“+2x-8

33.333%] 1
-33.333%)[2,099
33.333%)
-33.333%)2023

33.333%)0.5
-33.333%]1

22
Y =171

5x-2

2 _x—
Kakmue U3 ynce1 BXOAAT B 00J1aCTh onpeaeaeHust GyHKIHH x°—x=30

-33.333%)
33.3339%]1

33.333%5
-33.333%l6
33.333%2022
-33.333%]-1
-33.333%-10
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94.

96.

97.

99.

. CpaBHuTE UMCJIA:

(—2v3) u(-3v2)’

CpaBHI/lTe yucjaa:
IICPBOC MCHBLIC

paBHBI

nepsoe Oosble

BTOpOE OOJIbIIe

(-3v8)" u(-5v3)’

paBHBI

nepsoe 0osbie

BTOpOE OOJIbIIIE

BTOPOE MEHBIIIE

5 32 3 1
243 27
Berunciaurte

-1

V342, V5

PacmoJsiosxkure yucjia B NMOPAAKE BO3paCTaHUA:
V3, 452

V2,345

VZ V5,33

{5,43,v2

AR

6 3 4
. Pacmojio:xure yucjaa B MOPAAKE BO3paCTaHUA: 17, \/1’ \/g

Y17,72,V6

V17, V6, V4

V4,917, V6

V4,V6,917

V6,V4, Y17

V6,17, V4

Bobruuciaure V16 V486 + %

8
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ETS 370

100. Bpruucaure VY

e 375

2 2 5
( [412 - /6—): 1=
3 3 27
101. Bpbruucaure . B oTBeT 3anumIUTe KOJIUYECTBO HATYPAJbHBIX

JeuTenei MOJYYCHHOI'0 YHCJjA.

. OTBeT 3anumIUTE B BUJAE 1eCATUYHOI APOoOH

e 3

V6 —2v17-V6+2vi7 - YVvi7+3-YVi7-3

102. Bpbruuciaure

o 4

103. Haiigure 0,25a, rane a — 3HaYeHNe BbIPasKeHUs
V6 —2v5-V6 +2v5 + 8 — 378 + V37

e 1,725

3

11
(86-89)
18
104. Bprumcaurte va

o 4

3
105. PacnoJioxkure 4ncia B nopsaKe yObIBaHUS: V9,2,45

o ¥9,2,4/5
o VIv52
e V5392
o V5239
o 2395
o 2,V539

106. PacmoJioxkuTe ynciaa B MOPsAAKe YObIBAHHUSA: V3,V6,V10
o V3.V6 Y10
o V6.3 Y10
. V1036
. V340,36
, V10.36,V3

o V6,V10,V3
3[e4/E2 . 4
107. BpluncanTe 5V5V52- V5. B oTBeT 3anuiuTe 3HaueHne Buipaxenus (a:0,001),
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rae a — pe3yJjabTaT BbIYUCJICHUS.

e 5000

108. Bpruucaure (4' - \/§) ' \/m

e 13

(2++3)-V7-4V3

109. Berumcaurte

o |

110. Crenennoii pyHKumei Ha3pIBaeTcsl PyHKIUA BUAA:

o Y=XP
o Y=px
o Y=P

v=3%

111. TI'paduxk, kokoil pyHKIUH, H300paKeH HA KADTHHKE:

o Y= X2
N ]

o JTX

o Y= x-2n
— y-2n-1
=X

S y

112. ¥Yka:xkuTe HOMep PUCYHKA, HA KOTOPOM M300paxeH rpaduk HedeTHON GyHKUMU

=

113. Bce nonmycTuMblie 3HaYeHHS NePeMEHHON X HA3bIBAKOTCH. ..

O 001acThiO 3HAYCHUH (PYHKIIHH
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® o0macTpio onpeneneHus PyHKIUU
O OOHOTOHHOCTBIO (DYHKIIMU

O OTPaHMYEHHOCTHIO (PYHKLIUU

114. Bce nomycTuMble 3HaYCHHS IEPEMEHHON Y Ha3BIBAKOTCA...

® 00nacThio 3HaYCHUHN QYHKIIUH
o 007acThio onpeaeneHus GyHKIUU
O MOHOTOHHOCTHIO (DYHKITHH

O OTPaHWYEHHOCTHIO (HYHKIIUU

115. OnpeaeneHue NpOMe:KyTKOB BO3PACTaHUS WJIH YObIBaHHS (DYHKIMM Ha3bIBaeTcH...
o O6nacTpio 3HaUeHUH QYHKITUN

o Ob6nacTbio onpeneneHus QyHKIUN

® MOHOTOHHOCTBIO (DYHKIIUU

o OrpaHu4eHHOCTHIO (PYHKIHH

116. ®@yHkuus Ha3bIBaeTCHA BO3pacTaOIIeil HA HEKOTOPOM NMPOMEKYTKE eCJIn:

® (oJIbLIEMY 3HAYEHHIO IEPEMEHHON X COOTBETCTBYET OOJIbIlIee 3HAUEHUE IEPEMEHHON Y
o 0oJblIEMy 3HaYEHHIO TIEPEMEHHON X COOTBETCTBYET MEHbIIIEE 3HAUCHUE MEPEMEHHOM Y

O PaBHOMY 3HAYEHHIO IEPEMEHHON X COOTBETCTBYET PAaBHOE 3HAUYEHHE TIEPEMEHHON Y

117. ®Dynkuus Ha3piBaeTcs yObIBAIOILEH HA HEKOTOPOM NPOMEKYTKe eCJIH:

o OoJjblIeMy 3HaYEHHIO IEPEMEHHOI X COOTBETCTBYET OOJIbIIIEE 3HAUCHNE IEPEMEHHOH Y

® (QoJIbIIEMY 3HAYEHHIO TIEPEMEHHON X COOTBETCTBYET MEHBIIIEE 3HAYCHHE TEPEMEHHON Y

O paBHOMY 3HAYCHUIO HepeMeHHOﬁ X COOTBCTCTBYET paBHOC 3HAUCHUC HepeMeHHOI;'I y

118. BcraBbTe nponyuieHHoe cJI0B0: DyHKIUA y=f(x), ompeneeHHAs HA MHOKecTBe X,
HA3bIBAETCH ... HA MHOXKeCTBe X, eC/IU cyliecTByeT Takoe yucjo C, 4To 1is J11000ro x

M3 MHO2KeCTBa X BBINOJIHSIETCS HEPaAaBEHCTBO f (I) 2 C .

® OrpaHWYECHHOU CHU3Y
O OTPaHUYECHHOM CBEPXY
O OrpaHMYEHHOU COOKY

O OTPaHHYECHHOU

119. BcraBbTe nponyuenHoe ¢j10Bo: DyHkuus y=fx), onpejejeHHAas HA MHOXKecTBe X,
Ha3bIBAETCH ... HA MHOKeCTBe X, €CJIH CylecTByeT Takoe ynciio C, uTo 114 J160ro x

fl) <C

U3 MHO2KeCTBA X BBINOJIHSIETCS HEPAaBEHCTBO

o OFpaHI/ILIGHHOfI CHU3Yy

® OIPaHUYEHHOU CBEPXY

O OTpPaHMYEHHOH COOKY
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O OTPaHUYEHHOU

120. BpiOepuTe Bce BO3MOKHbIEC BU/bI CTENIEHHBIX (PYHKIMI B 3aBUCMMOCTH OT
NoKa3aTeJ/si CTeNeHu

® [16.667 %|[loka3zaTenb cTENEHN — YETHOE HATypaIbHOE YUCIIO

o [16.667 %|[lokasatens CTemeHH — MONOKHTENHHOE KOMIUICKCHOE THCIIO

o HOKaSaTeJIB CTETICHN — MOJIOKHUTEIBHOE UPPALIMOHATBHOE YHCIIO
° HOKaSaTCJIL CTETIEeHH — OTPHIATETBHOE YETHOE LEJIOe YHCIIO

o HorcasaTenb CTENEHU — OTPULIATETbHOE KOMIIEKCHOE YUCIIO

° HoxasaTenL CTETIeHH — HEUETHOE HATYpPaIbHOE YHCIIO

. HOKa3aTenL CTEIEeHU — OTPHULATENbHOE JIPOOHOE YHUCIIO

° HoxasaTenb CTENEHH — OTPULATENILHOE HEYETHOE LIEJIOE YHMCTIO

o HOKaSaTeJIL CTEIEHH — OTPHULIATEIBLHOE HPPALIMOHATBHOE YHCIIO
. HOKa3aTenL CTEIEHU — MOJIOXKUTEIbHOE JPOOHOE YHUCIIO

121. BpibepuTe U3 nepevnciaeHHbIX GyHKIUiA yobIBaomue Ha npomexyTke (O +),

T 0 — p 4
) Y=T YT 5 YET

2

6) Y7

o 1
@ 2
o [50%)3
@ 4
o 5
o [50%6

122. TlocTraBbTe B cOOTBeTCTBHE (PYHKINHU ee rpaduk
A
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123.
A

b

124.
A

b

IMocTraBbTE B cOOTBeTCTBHE QyHKIMU ee rpaduk

ITocTraBbTe B cooTBeTCcTBHE QyHKIMU ee rpadux

64

2
3
4
7 li
—
[} 1 X
1
8
0 1
- y=x y=x"" X
g *=1 B " n ¥°
8
7
5
6
.
ot * do0| 1 x
5
1 1
8 10 %
0 1 0 x
g Y=g x=1 5 y=—x r)1-.\‘"
9
8
10
7



4.2.3.2 Tloka3aTejbHast QyHKIUSA
Tecm:

1. PemmnTe ypaBHeHHe 3t =27

o |1
o 4
o -1
o 0
1\% 3
2. PemmTte ypaBHeHne(5_‘/§) =5
L
o 3
1
o) 5
2
o 9
2

. 4_2x ; 4_5 — 4—3x
3. YkaxnTe NPOMEKYTOK, COAEPKAIIMI KOpPeHb YPABHEHUSA

o (mo—1]
o (=082]
o (23)5)
o [410)

=

4. PemuTe ypaBHeHHe

o -2
o 2
1
o 2
e (
_ 1
22x T 32
5. VYKakuTe MPOMeKYTOK, COAepP KAllUil KOPeHb YPaBHEHUsI
o [_3151 0)
o [0;2)
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2
10. Haiiaure cymmy KopHeii ypasaenus 0 2¥7+06 = 0,04%°

[3,5;4,5]

(5;8)

Ykaxkure IMPOMEKYTOK, couepmamnii BC¢ KOPHHU YPaBHCHUSA

(-1
(—w;=2)
[-2;2]
(3;5]
Pemure ypaBHeHune
0;6
0
6
-6

Pemire ypaBHeHnue
-13
13

-1,5
1,5

Pemmnre ypaBHeHue

1
2

DN =

2 9K

|

7x2—6x =1

(11_3)2x+1 — 169

510x . 5—4- — 56x

66
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D,sz

0,2%-0,2% =

11. Pemunre ypaBHeHHE 028
o 0

o 3

o -8

o 4

x2+4x+2 - 32x
12. HaiinuTe cpeanee apudpmeTrnyeckoe KOpHel ypaBHeHUs!

o 2
o -2
o 1,5
e -15

13. Kakomy mpomMexyTKYy NMPUHAIIEKUT CyMMa BCEX PA3JIMUHBIX KOPHEN YpaBHEHHUS
19X2—10+9 =19

o (=o=10]
. (-10;0)
L [110)
o [10;+0)

14. Pemmre ypaBenne +* = 52

e (
o 2
o -2

o Her xopneit

f(x) = 2,758%+2

15. Ilpn kakuX 3HAYEHUSIX X 3HAYeHHe PYHKIUU He 0oJIbIIIe U He

16

MeHbIIe 121?
o -1
o 2
o 0,5
e -0)5

16. Iloka3aTeabHOil ABJIAsAETCS PYHKIMSA

y = 5,6%
5 y=2x2+3x-4
— 34
o Y=X
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17. Ykaxurte pyHKIHIO, KOTOPas SIBJISETCH BO3pacTarolen

y = 5’6—2x
o V=067%%
4 X
y=5
. =)
V6
23 -27 B
0@ s2aG) s wn e (e
18. Pacnoio:kuTe B MOPsiIKe BO3PACTAHMS YHCIA B

OTBeT 3anuIInTe HoMepa 0e3 NpodeoB, 0e3 3aNATHIX U IPYTUX JONMOJHUTEILHBIX
CHMMBOJIOB)

e 4132

PDy=25; Jy=25+1; Jy=04%; Hy=04k

19. IlocTaBbTe B cooTBeTCTBHE PyHKIUM ee rpaduk
1

20. YkaxuTe MHOXKECTBO (00J1acTh) 3HaYeHU I QyHKIIUH y=3*-3
o (==3)
o (T3:+w)
o [73;+x)
[3;+w)
o

= 1. 53x+1 n y = (;)21_6_

21. YkasuTte abcuuccy TOYKH nepecedennsi rpaguKos GpyHKumii”

o |
o 5
o -5
o -1
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f(=2) = 16.

22. Nana ¢pynxmus/ ) = @* Uspecrno, uro . Haiigure /(0:5),

e (.5
e (0,5

23. Kakoe cBOHCTBO CTeNleHH He CyIEeCTBYeT

(ax)y = gX+y
(ab)* = a*b*
a®=1
= a*
24. O6nacTb onpeaesieHUs (PyHKIUN y

e X-imro0oe

o X-moboe, X 0
o X>0

o 3ampyousroce omeemums

25. Kakue u3 cieqyOmmX yTBEP:KIeHUH ABJSIOTCA MOKA3aTeJbHbIMHA

2y-7%=8
— (14
5 Y= 6x~* + 2
o Y=2x+5
— 5 _
5 Y=x 7
1 0,4x-2 _
26. YkaxuTe NPOMeKYTOK, KOTOPOMY NPHHAJIEKUT KOPEHb YPABHEHUSI (E) = 125.
o (=4-2]
o (=2%0]
(2;4]
O
° (0;2]

27. Kakue U3 nepeyncjaeHHbIX NOKa3aTeIbHbIX QYHKIUH SIBJIAIOTCH YOLIBAOIIUMHU?

y=(2)

@]

o =0
o Yy=m
o y=1492
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28. YcTaHOBUTE COOTBETCTBHE MEKIY BUIaMH NOKa3aTelbHBIX YPABHEHU

1) 44x—1 + 3 = 44x—3 - - 44x—2 — 60

J] 25F= G
3) B2X _4.5%5_

4) 3X-5 = 7x=5

VYpaBHeHUeE, penraeMoe ¢ TOMOIIBI0 BRIHECEHHUS OOIIEr0 MHOYKUTEIS 32 CKOOKY

1

29. @yHKIUA Y= ( 10) SIBJISIETCA

® Bo3pacraromlen

yOBIBarOIIIEH

O

O TNEepUOINYECKON
O YETHOU
9%
30. ®yHKuus Y= (ﬁ) siBJISIeTCS
o Bo3spacratoueit
e VYObIBatomen

o Ilepuoauueckoit

o Heuetnon

VYpaBHeHue, peraeMoe ¢ IOMOIIBIO CBOMCTB CTENEHU

VYpaBHeHHe, IPUBOAUMOE K KBaJJPaTHOMY

OI[HOpOIIHOC MMOKAa3aTCJIbHOC YpaBHCHUC

31. BoiOepere pyHKIHIO, KOTOPasi ABJISIIOTCH MOKA3aTeJIbHO

2

o Y=X

_ 3
oY (x+5)
. =V
o Yy=2x

° y= 3x+5

32. BoiOepuTe BepHOe YTBepKICHHUE

31,43 > 31,4—

31,4—3 < 31,4—
O

31.43 — 31.4
O
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33. BoiOepuTe BepHOe yTBep:KIeHUE
0 3162 >0 3170

0 3162 <0 3170
O r r

0 3162 =0 3170
O ’ r

34. BeiGepure unc/io, KOTOpoe MeHbIe 1

3
o 174
. 17'%
o 977
2,5
6
-0,8
. @

35. BoiOepure 4ucjio, Koropoe dosapbue 1

w

1772
O
V7
L 09
5 -0,8

)

36. BoiOepure 4unciio, Koropoe dosabue 1

3
1772
O
o (097
(0,97

37. BoiOepure 4uciio, KoTopoe doabme 1

3
1772
O
\7
. (09
5 2,5

. 6

38. Cpenu npeaiokeHHbIX (PYHKIUI BbIOepeTe BO3PaCTAIONIYI0

71



)
y =(0,3)*
o y =21

39. Cpenn npeniosxkeHHbIX GyHKIMI BbIOepeTe BO3PACTAIONIYIO

y=(V3)"
Co=(m)
y=1(0,3)*

40. Cpenu npeajio:keHHbIX GyHKIUI BblOepeTe yObIBAIONLY 10

y=1(02)"*
y=(%)
. =&

41. Cpenu npenioxkeHHbIX (pyHKUMIT BbiOepeTe yObIBAIOILY 10

o y=002)7"
4 X

)
o Y=27

. x-3
42. Haiiante 061acTh onpeneneHus GyHkuuu f(x) = g
o (Fo03)
o (Fo3) U (3i+o)
o (F0=2)

(—00;—2) U (—2;+90)
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44,

46.

47.

50.

X——
VKaKuTE POMEKYTOK, KOTOPOMY NPHHA/JIEKUT KOPeHb ypaBHenust 3 2 -3 =1

[—4:-2]
(-2-1)
[-1;0]
(1;2)

2
. HaiiznTe npon3ssenenne KopHeii ypapuenust 3" ' = 243

-6

-4

4

6

Pemmre ypaBHenune 2" -(;)x = ;

2

CKoJIbKO KOpHeii nMeeT ypaBuenne 277" =-/9*"
JBa

OJHH

TpH

4yeThIpe

1
. PemuTe HEepaBeHCTBO (J3)' < —

27
(—00;—6]
(—o0;=12]
[—6;+00)
(—0;—1,5]

. Pemmre nepaBencreo 81>9'*

(—0;0,75)

(0,75;+)

(—00;—0,25)

(—0,25;+00) .

PemmnTe HepaBeHCTBO (;)3"+4 + (;)3"+5 >6
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2
(eni1)

0:12)

O 3
(=01 2]

O 3
[l;+oo)

O 3

51. Haiinure o6saacth onpenejieHus yHkuun f(x) = A2 16

o (i+o)
o (Foo=l]
L (=D
° [1;+00)
15,
52. Haiigure o0sacTh onpenejieHusi QyHKIUM y = | (g)aH .
[z;+oo)
° 3
7
(=o0;— ]
o 3
7
(_°O§§]
O
7
(—0; g)
O
53. YKaKuTe NPOMEKyTOK, KOTOPOMY NPHHAICKHT KOPeHb YpaBHenust 4~ = (;)'—x
L (4-2)
L @2
o [2:4]
L (46)

54. Haiiaute cyMmMy KopHeii ypaBHenust 49-7> —50-7" +1=0

o 2
1 27
55. Pemure ypa -3 ==
ypaBHeHHUe (5) T
e 15
o 2

74



57.

60.

3
1

. CKOJIbKO KOpHeii nMeeT YpaBHeHHUe 2@ =-/2-/32
OJIUH
IBa
HU OJTHOTO
Tpu

1
PemmTe HepaBeHCTBO (5)2’5 *-1<0

2
(—OO, g)

2
(_w’ g]

(s+0)

[§;+OO)

3x+3
. Pemiure nepasencreo 49-7" <77

(=1;+00)
(—o0;3)
(—0,5;+0)
(—00;0,5)

. Pemnre nepasencreo 0,3 —0,3% >0,7

1
(—OO,— g)

[é;+oo)

X

Haiigute 06aacTh onpenerennsi pyHkunn  f(x) = 22
(—00;2) U (2;400)
(—0;2)
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61.

63.

64.

65.

(2:+00)
(0;2)

53x+1 _

Haiinure o0s1acTh onpenesieHusi QyHKUMH Y = -/ 1
1
—00;— ]
( 3
1
[—;+o0
i )

[-+)

1
(—OO, g)

1 2
. YKaKuTe MPOMEKYTOK, KOTOPOMY NPHHALJIEKAT KOPeHb ypaBHenust 477 —2°" =24

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

Haiiqure cymMmmMy KOpHeil ypaBHeHUsI 6% 2 =1

2

Pemnte ypasuenue 5°-2° =0,1"

3

1
CkoJIbKO KOpHeil nMeeT ypaBHeHue 3° -(g)”‘+1 =243

OJINH
TpHU
JBa

HH OJHOTO

1

. Pemure HepaBencTBo 4° > —

2
(—00;—0,5]
[0,55+00)
[-0,5;+00)
(—0;0,5]
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4
67. PemiuTe HEpPaBeHCTBO (ﬁ)"H <1

o (Fooi2]
o [0.5:+00)
o (Foo—4]
o [4+o0)

68. Pemmre HepaBeHcTBO 2° +2°7 <20

o (—032]
o (F2)
o [2:400)
o (Foi=2]

69. Haiinute odaacTs onpeneaenust pynkuun f(x) =+/1- 7% . 49*
[-2:0]

o [0:2]
o (=o2]U[05400)
o [F2:2]
) 3x-1 1
70. Haiinure o01acTh onpeneneHusi yHkuun y = ! 477 — 4
(2 te0)
o 3
2
(—o0; ]
O 3
o [0i+)
o (F00]

71. YKaxuTe NPOMEKYTOK, KOTOPOMY NPHHALJICKHT KOPEHb yPABHEHHUS
3X+2 +3)«:+1 +3X — 39

o [=2:0]
o [2:4]
o (49]
o (0:2)

x2-2x-1 _
72. HaliguTe cyMMy KOpHeil ypaBHeHUs > -2

e ?
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73.

74.

. Pemmre HepaBencreo 3> > 27

.3y =3
Pemure ypaBHeHnune 0.37-3" =081

CkoJbko kopHeii umeet ypaBuenue (0,1"

Ba
OJINH
HU OJHOTO

TpHU

. PeiuTe HepaBeHCTBO 04> >0,16

[1,5;+0)
[—0,5;+0)
(_003175]

2

(1,5;+00)
(—o0;1,5)
(—0;-3,5)
(3,5;4%)

. Pemmre nepaBencteo 37 -3777 <

(—oo31)
[1;+00)
(—oos1]

(I;+00)

y=x
y=J7—x

8
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. I3 npuBeeHHBIX HUXKe (PYHKIHH YKAKUTE OKA3aTEIbHbIE



81.

82.

1

F50%]"
5097 =¢

. I3 npuBeIeHHBIX HUKe YTBEP KAeHN BePHbIMH SIBJISIIOTCH:

(byHKum y=a" NPUHUMAET B HEKOTOPOH Touke 3HaueHue 0;

q)yHKLu/Iﬂ y=a’ sBIIETCS HEUETHOMH;
(byHKuI/m y =a" nepecekaet ock Oy B Touke (0; 1);

(bYHKL[I/ISI y= a’ MNPUHHUMACT TOJIBKO ITOJOKHUTCIIbHBIC 3HAYCHU .

. Ilpu KaKuX 3HAYeHHX X BbIpakeHUu 4° Goubie 1?

x>0
x<0
x>1

x<1

Kopenb ypaBHeHus J2r @ =36 paBen
4

4 x+1 4 9
Bblpa)l(eﬂﬂe 2a, raie a - KOpeHb YpaBHCHUSA [Ej = (7) » PABHO

9
11

-11
-9

2x

. HauboJb1ee nenoe 3HayeHue X, ya0BJjeTBopsioiiee HepageHcTBy 107 <0,1, paBHoO

-3
-4
0
He cymecTtByer

. HaumeHb1Iee 1esioe 3HaYeHHeE X, YIOBJETBOPSIONIEe HEPABEHCTBY 2 < J2, PaBHO

0

-1

1

He cymecTtByer
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85.

o

O

O

86.

87.

9.

90.

91.

X

HauMmeHblee 1ejioe 3Ha4YeHHe X, yA0BJIeTBOpsiIollee HepaBeHCTBY 4 2 <8, paBHO

He cymecTByer

3 NMPUBECACHHBIX HUKE q)yHKIII/Iﬁ YKAKUTE MOKa3aTECJIbHbIC:

=x°
4
y=\/15)‘

1
y=—

x
ex

y=-—=

3

N3 npuBeeHHBIX HUKe YTBEeP:KACHUH BePHBIMH SIBJISIIOTCH:

(byHKuHH y =a" He npuHUMaeT 3HaueHue 0;
q)yHKLu/Iﬂ y=a" SBJISIETCS YCTHO;

(byHKuH;I y =a" nepecekaer ocb Oy B Touke (0; 1);

c]JyHKuym y =a’ NPUHUMAET TOJIBKO HEOTPUIIATCILHBIC 3HAYCHUSI.

. [Ipn kaKkux 3HaYeHUAX X BbIpa:keHUn 5 MeHbIe 1?

x>0

x<0
1

x<1

Kopennb ypaBHeHus1 \/; \/3_’“ =225paBeH
4

IIpousBenenue kopHeii ypaBuenust 36" —4-6" —12=0 paBHo

1

29x2-8x 8x2-29x
. 21 4
CyMMa KOpHEeH YPaBHEHUSI ? = H paBHa
-37
37
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96.

1
-1

. Cymma kopHeii ypaBHenust 4° —10-2° +16 =0 paBHa

4

4
5

. Beipaxenne 0,3+a, rie a - KopeHb ypaBHenuss 34" = ﬁ , PaBHO

0,7
1
2,7
7

—2
. HauboJbllee 1ejioe 3Ha4YeHUeE X, yIOBJIETBOPAIOIIEe HEPABEHCTB 23x < 2X+3 aBHO
] 9

2
3
0
He cymectByer

27
. KonmuecTBo HaTypaibHbIX pemennii HepaBencrsa (0,2)°" " > 0,04 paBHo

W N =

Hert oTBeTa

YcranoBuTe cooTBeTCTBHE MKy rpadukom GpyHKIMH, TOJYYEHHOH B pe3yJibTare

— X
npeodpazoBanus rpaguka GyHKIUM y=2 U e aHAJIMTHYeCKoil popmyJioi:

- 4.
Al y=2%-1B)y=2*1-1
Bly = 2% Ty =27% 42
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97. YcTaHOBHTE COOTBETCTBHE MEKIY MOKA3aTEJbHBIM YPAaBHEHHEM M METOI0M €ro

peuieHus.

1

1) 531 =072

2) 4% —9.2x

+8=24

3) 51— 5l =24

4) 22x+1 _ 32x+1 — 32x — 7 22x

5) 2X=x+2

IMPUBCACHUC K O6H_ICMy OCHOBAaHHIO

BBEJICHUSI HOBOM MepeMEeHHOU

BBIHECEHHE OOIIEr0 MHOKUTENS 3a CKOOKHU

IpyNIUpPOBKA

(YHKIIMOHATBHO -TpaduyecKuit

98. YcTaHOBHTE COOTBETCTBHE MEKAY rpadpukoM GyHKIMH, MOJYy4EeHHOH B pe3yJbTare

— X
npeodpazoBanus rpadpuxa pynkuun ¥ = 0.5% 4 eé anaimTHueckoii dopmy.roii:

1.

2

)y = 0,5/
Ny = 051+2
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99. YcTaHOBHUTE COOTBETCTBHE MEXKAY NMOKa3aTeJIbHbIM YPABHCHHUEM U METOAOM €I0

1) (0,5)% - 4%+ = 6471

2) 3% -3% =72

3) 5% —4.55 =

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

5) 3F=yx+1
peulenus

1
MpUBEACHNE K 001IEMY OCHOBaHUIO

2
BEIHECEHHE OOIIEr0 MHOKHUTEISA 38 CKOOKHU

3
BBEJICHUSI HOBOM MEpPEMEHHON

4
TPYIIIAPOBKA

5

(hyHKIIMOHANBHO -rpaduyuecKuit

100. HaiignTe aGcumecy Toukn nepecedennst rpaduxos gpynxnmii Y = 2° MYy =8.

y:(llxuy=i_

101. HaijiguTe adcumccy TOYKH nepecedenns rpaguKkoB pyHKIMA

e 2

{X -y=4
102. PemmTe cucTeMy ypaBHeHUil 5 = 25.
° (D)
o (3D
o (-1;3)
o (1;3)

{ 3*=9;
103. PemmTe cucTeMy ypaBHeHUil W =4
e (2:0)
o (-2;0)
o (0:2)
o (0:-2)
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{x +y=-2
104. Pemmre cucremy ypasuennii'6**5Y = 36

o (3

o (3D

o (153)

o (-1;3)

105. KounyecTBO HATYPAJIbHBIX pellleHUil HepaBeHCTBa (0,2 20,04 PaBHO
o |

o 2

o 3

o Her otBera

106. Cymma kopHeii ypaBHeHHs 4"-10-2"+16=0 paBHa

e 4
o -4
o 10
o -10

107.  YKaxuTe NPOMEKYTOK, COAep:KAIIMii KopeHb ypaBHenus (0.125)°75 =16

* (9:11)

o (9:;10)
o (3:;5]
o [0;3]

108.  YKaKuTe NPOMEKYTOK, COep KAIMii KopeHb ypaBHenus />0 = 6 5l+ax

(-1:2)

o [2:3]
(—0;0)
o (5:6]

x2_3x _
109. ¥YkaxuTe NPOMEKYTOK, COJIePKAIIUI Bce KOPHU YPAaBHEHUS 3 =81

(—c0;—1)

[-1;5)
o [57)
(9;11)

(0]

110. YKaxXuTe NPOME:KyTOK, COAEPKAIIMH OTPHIATEIbHBIA KOPEeHb YPaBHEHHS]
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x2-14 5x

V3 =3
o (—25;1)
o (me=7]
o (73]
o (=3-26)
111.  ¥YkaxuTe NPOMEKYTOK, COIEPHKAIMNA KOPEHb YPABHEHUSA o
o (——1]

(—0.8;2]
5 (235

[4;10)

4 _1
112.  VYxkaxuTe NPpOMEXKYTOK, COAEPKAIIMI KOPEeHb YPABHEHHSA 2%% 32
o [-3.5;0)
o [0:2)
e [3.5:4.5]
o (5:8)
\/_xz +x

113.  VYka:xure NpoOMeKyTOK, COAEPKAIIMII BCe KOPHU YPAaBHEHUS 5 =5
o (L1

(—;=2)
o [722]
_[35]

114. VYkamxurte NpoMeKyTOK, COAEP:KAIMIA OTPULIATEIbLHBII KOPEHb YPABHEHUSA

\/§x2721 _ \/§16x
o (m9;-6)
o [=%-2]
e (—2,0)
[—6;—4]
@]
115.  VkaxuTe NpOMEKYTOK, COAePKALMIL HYIM QYHKIUH fx) =375 = %
o (-7;-3]
e [-2:0]
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o (0;5
o [6;10]

Zi4x42 _ 92

- X X - s
116. Tycrs *0 — yaumenbumii Kopens ypapHenns 81 - HaiiguTe 3% +2

o 4

117. Kakxomy mpoMe:KYTKY NPHHAJJIEKUT NMPOU3BeeHNe BCeX Pa3IuYHbIX KOPHeil

2 42 I+
ypasnennss 4 47 = 162"

o (—w;-1)
o [2:4)
, (10;18)
o [0:7]

3
2,1 572

i Lfo=08""2 gx=|;
118. Haiiagure cymmy adcuuce o01ux To4eK rpagpukos GpyHKuuii e G

— =16x+10 _
119. VYkamxurte NpoMeKyTOK, COAePKAIIUAN HYJIH PyHKIIUN y=5 25

o (-5:-1.7)
e (-1;0.7)
o (0.3;2)
o [39]

625 %% = 251 :
120. Mycrs *0 — mauGoabumii KopeHb ypaBHeHHs . Haiigure 2¥0 =5

o 7

121.  KaxkoMy NpoMe:XyTKY NIPHHALJICKUT NPOU3BeIeHHe BCeX Pa3INYHbIX KOPHEH

x? 2 x:2
3" -3*=972
YPaBHEHUS
o (-3;-1.5]
o (-2;-1]
e [0;1.1]
o (4:6]

122. Haiigute npou3BeaeHne adcuuce 001UX TOYeK rpa¢uKkoB QPyHKIHA

o
4

f(x) = 0.9°°+1, g(x) = (3

e -0.25
e -0,25
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— 18x+8 _
123,  YkaxuTe MPOMEXKYTOK, COAEpPKAIIUil HY I PyHKIMHU fx) =17 2.89

o (-3;-1)
e [-1;0)
o [0;5]
o (9:10]
x 5 Pex 24 5 %x +1
124. Hyers ™0 — nanboabmmii kopens ypasuenusi 1217 = 117", Haiigure > ©

125. Kakomy mmarcewmmres enuyqiesKUT NPOU3BeAeHHe BCeX Pa3JIMYHbIX KOPHeil
5—12—2x+12 — 25x

yYpaBHEeHMUSsI
5 (—o0; —13]
o [-14:-12]
o [0;12]
o (15;19]

126. Haiinute npoussenenue adbcuuce 001mMX ToUek rpagukos GpyHKumi
7

f@) =147, g = ()

4

e 3

4

3
0

2

o V3

127. Yxkaxxure mMPOMeKYTOK, COAEPKALMI MMOJIO0KUTEJbHbIN KOPEHb YPABHEHUS

x2-3

@y =2

o [-152]
® (2.5;3.9)
o [4:6)
o [6:8]
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11x

3T 1x2+10 _ 317
128. Haiigute npon3BefieHNe KOPHel ypaBHeHUs1 -

e 10

1
81-3%=_
129. Pemurte ypaBHeHHe ?

X x+l -
130. PeuJMTeypaBHe}me9 t23 7=0

2 +2%3 =9
38x

131.  Pemmre cucreMy ypaBHeHHIi { 33Y

e (05-2/3)
o (0:2/3)
o (-2/3;0)
o (2/3;0)

V2x-1 =22

132. Pemurte ypaBHeHHe

133.  Pemmute ypaBHeHue: 3* =243

134.  Pemmure ypaBHeHue: 7 =343

135. Pemmre ypaBuenne: 5" +5 =150

136. Pemmre ypaBuenne: > +5* =750

e 3

@ =
137. PemmuTe ypaBHeHHE 16
o 4

16*= -
138. PemmTe ypaBHeHHe: 2
e -0,25

¥ 1
(7V7) T343

139. Pemurte ypaBHeHME:
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140. Pemmure ypaBHeHHe:

e 10

141. Pemure ypaBHeHHe
e 1,125
e 1.125

142. PemmnTe ypaBHeHue:

1
— =0
143.  Pemmre ypaBHeHne:( 49)

o 0
o 1
o lu-1

® KOpHEH HeT

144.  Pemmre ypaBuenue: 25" =1

e 0
145. PemuTe ypaBHeHHE r-3=2x-1
e 0
{ 2x+5y — 1
4
146. Pemmure cucreMy ypaBHeHMIi: 577 =615
o (2;3)
* (I;-3)
o (3;-1)
o (1;-2)
o (2:1)

. 17X16=177?
147. CkoJbKO KOpHeil uMeeT JaHHOE YPABHEHUE:
o |

148. PemmnTe HepaBeHCTBO 2 >2 .
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154.

Pemire HepaBeHCTBO Ovsx >2
x>1

x<1

x<-—1

x> —1

X
Pemiure HEPaBCHCTBO 075 S 2
x>1

x<1
x<-—1
x> —1

Pemure HepaBeHCTBO 2" <2
x>1

x<1

x<—1

x> —1

X
Pemure HepaBeHCTBO 2°>2

-

Xz

-

e’.-' -

-1 X

é P

-1 3

- -

1 6

0,5°>2
Pemnte HepaBeHncrso Vs~ —

& —

1 X

i -
-1 2

.&_ﬂ P

-1 X

L %

X
Pemure HEPABCHCTBO 075 S 2
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P -1 X
o o p
é.l' o
1 X
(@]

I—“!:

o 0 i-°
o B
o
o 1
o _gfﬁmﬂﬂ&m’mﬂm’ﬁ'ﬂ?_h
157.  PemmTe HepaBencreo > >3
o W{&'&fj——_
o w—_
o 2 3
A S

—x+3
159. Pemmre HepaBencrBo > >3
o X<2puymx>3

o 2<x<3
o X <2
o x>3

160. PemmTe HepaBenctpo ' 0,57 =24

e [—2;+4-e0)
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o [25400)

o (_°°; 2]

° (—00; —2]

161. PemmTe HEPaBEHCTBO =4
o [~2i4e)

° [2; ‘|‘°°)

o (_°°; 2]

o (_°°; _2]

162. PemmTe HEPABEHCTBO 0,57<4
° [_2; ‘|—°°)

o [2; ‘|‘°°)

o (_oo; 2]

o (_°°; _2]

163. PemmTe HEPAaBEHCTBO =4
o [_2; ‘|‘°°)

0 [2; +°°)

o (—o032]

o (_°°3 _2]

164. Pemmre HepaBenctso 0,5 >2

° XS—l

o )CZ—l
o XSO
e XZO

165. Pemmure HepaBencTBo 0.5 <2
o X E —1

o x> —1

o x<0

o x=0

166. PemmuTe HepaBeHCTBO 2 >1
o x<—1

o x>—1

o x<0

e x>0
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1 X
>
167. PemmTe HepaBeHCTBO (‘) B

o x<—1

W =

o x<1
o x>1
o x=>—1

3 <
168. PemmTe HepaBeHCTBO

° x§—1

o x<1
o x>1
o x>—1
1
3> =
169. Pemute HepaBEeHCTBO 3

o x<—1

o x<1
o x>1
° )CZ—l

1)J 1
— S —
170. PemmuTe HepaBeHCTBO (3 3

o x<—1
o x<1
e x>1
o x>—1

171. Pemmure HepaBeHCTBO 0,57=2

o x2>1

o x<-1]

o x<I1

172.  PemmTe HepaBencTBO = >
e x>-—1

o x>1

o x<-1

o x<1

173. PemmTe HepaBeHcTBO 2 =2
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o x>-1

o x>1
o x<-1
e x<]

2¥>2
174. PemimTe HEPaBEHCTBO

o x>-1

e x>1
o x<-1
o x<1

3z

| =

175. PemmTe HEPaAaBEHCTBO

o Xx=-1
5 x=1
o x=1
o Xxz-1

o] —
—_—
"

%
o=

176. PemuTe HepaBeHCTBO '

o X=-1
o, Xz 1
o ¥=1
o X z-1
177. PemmTe HEPABEHCTBO (%) _%
o x¥=-1
o ¥zl
o x=1
o X2-— 1
37 <l
178. Pemmure HepaBeHCTBO 3
o X=-1
o X2 |
o x=1
o X2-— 1
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179. Pemmurte HepaBEHCTBO 2 >1

O - I X
=1 X

(@]

o 1] X

180. PemmnTe HEPABEHCTBO 0,5 >2

o 0 x
o —‘I X
. iy ¥
o 0 P

181. Pemmure HepaBeHCTBO Oasx <2

o 0 x
° -1 X
o e | X
o 0 X

182. PemmuTe HepaBeHCTBO 2" <1

(@]
=%
=

O -1 X
-1 x

@]

® 0 X

3>
183. Pemmure HepaBEHCTBO

W) —

LU,

o 1 X
é;‘f
o 1 X
(UL
® -1 x




1 X
184. PemuTe HepaBeHCTBO (i) -

W —

I

1

—e

@) -1 X

@) -1 x

1)* 1
— S —
185. Pemmure HepaBEeHCTBO (3 3

L -
o

1 x

O
ol
° 1 X
i
o -1 X
&
o -1 x

1
<o
186. Pemmurte HepaBeHCTBO 3

17T

—

O
&
o 1 X
7
@) -1 X
e -
o -1 X

187. PemmTe HEPAaBEHCTBO 8-217">4

® (-00;2)

o (0;+o0)

o [2;+)

0 (—;6)

i < (1)3+xy

188. PemmTe HepaBeHcTBo 2° °

o (—eo;-5]

o [FL+ee)

5 [—5; +o0)

o (%A1

2x+1 _
189. PemmTe nepasencreo 5 T 1<%4-3*

* (-L0)
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o [-1;0)
o (-1;0]
o [-1;0]

190. Pemmre HepaBeHCTBO: 27" <8
o x<7/3
o x>7/3
o x>7/3
o x<7/3

191. Pemmre HepaBencrso: 0,57 >1

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

192. Pemmre nepapenctso 2 2°*—7-10%+5-52 <0

* (-150)

o [-1,0)

o [-1;0]

o (-1,0]

193. Haiiaure 061acTh 3HAYCHHS QyHKIMH ¥ 2%e
o (0;+c)

o [6i+=)

(6; +o0)

L6
194. Pemure HepaBeHCTBO

o [— 2;3]
o (Foo2]
o [3;+oo)

° (— oo;—2] U [3;+oo)

x% x+6

195. Pemmure HepaBeHCTBO
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(—oo—2)u (3;+;o)

o (Foo2)
o (3;+oo)
° (_ 2;3)

1)\ 2-5%
o = -1=<0
196. HaiinnTe HanboJIb1IEE 1e10€ pellleHHe HEPABEHCTBA (3)

e 0

6x—-3
4
5 () -1=o0
197. Haiiagute HaMMeHbIIIee 1eJI0e pellieHue HepaBeHcTBa ‘11

198. Kakas ¢pyHknus siBjsieTcsi BO3pacTaromei?

o y=0.2*

o y=3%

o y=(5/6)*
o y=2*

199. Kakas pyHKuus siBjasiercsi yobiBarouei?

o y=0.2*
o y=3*

* y=(5/6)"
o y=22*

200. 3axkoHuMTe NMpeAJI0OKeHHe: YpaBHeHHUe, codep:Kallee MepeMeHHYI0 B MoKa3aTeJie
CTeNeHHu, Ha3bIBaeTCsl YPABHEHHEM.

® [10Ka3aTeJIbHbIM
® JI0Ka3aTeJIbHOC

{ 23,

201. Pemmre cucremy ypaBHenuii * *” =27 B oTBeT 3aNMIIMTE 3HAYEHHE BLIPAKEHHS

2%

e 16

202. B KakHX KOOPIAMHATHBIX YeTBEPTAX JeKUT rpaguk Gpynkuuu Y = 3+
o IVull

o IVul

e [ull

o ITmulll
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9y

{ ¥ _ 27,
32527 =

203. PemmTe cucTeMy ypaBHeHHUit 16. B orBer 3anMmmTe 3HAYEeHHE BHIPAKEHHSI

37
e 9

{ 5% — 59 = 100,
204. Pemmre cucremy ypaBHennii (5 ' +57"' =30. B orBer 3anummre 3Hauenne X Y

® 5

4.2.3.3 Jlorapu¢dmel. Jlorapupmunueckass pyHkuus

Tecm:

p—

Kakoe 13 cooTHOIIEHUH COOTBETCTBYET ONpe/ieeHnIo Jorapugpma?

logx=a’ < a*=b

logpx=asa*=>b

o loggb=xsa*=>b

logg b —
2. Kak Ha3bpIBaeTcsi paBeHcTBo: @ -7 =b?
O BO3BEJICHHE B CTEIICHB Jorapudma

o Jorapu(M CTerneHu

® OCHOBHOE JIOTapu(HhMUUECKOE TOXKIECTBO

3. Kaxkoe yTBepikaeHHe cIpaBeJIMBO /Il YHces a U b, npucyTCTBYIOLIUX B hopmyJiax
JUISl BBIYHCJIEHUsI JJorapudmos?

b>0; a>0mna¥ 1

a>0; b>0mnb# 1

b#1,a>0mna% 1

4. Kakumu cBoiicTBaMu 00;1aAa10T Jorapugpmsi?

o JorapuM CyMMBI, JJOTapu(M pazHOCTH

® jorapu(M Mpou3BeACHHUS, TJOTapru(pM YaCTHOTO, JIOTapu(M CTETICHH
O Tpou3BeleHHE JorapuMoB, YaCTHOE JorapumMoB

5. Kakoii jorapu¢gm Ha3bIBalOT HATYPAJIbHbIM?

® jorapudm 1o ocHoBaHuio e=2,71
o Jorapu¢M, B OCHOBAHUU KOTOPOTO JIS)KHUT HATYPATHHOE YHUCIIO

o Jorapu¢Mm, KOTOPBI paBeH HATYypaTbHOMY YHCITY

6. Boruncaure: 108058
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14.

15.

. CpaBHHUTe BBIpa:KeHHUsI:

. Beruncaunre:

-3

Boranciaure: 108030, 1%108,30,9

2

Boruncanre: 108637 — log, 222
1

0,5

1

1
Beruuciaure: 2

3

log, 64

. IIlpu KaKuX 3HAYEHUSIX X M y BepHO paBeHcTBO: Ig(-x"y) =1g (-x) +lgy ?

x>0,y >0
x>0, y <0

x<0, y>0

log25 ulogy 7
log;»5 > logy; 7

log;»5 <logy17

10g12 5 = logll 7

. PacnoosxuTe uncaa B nopsiike yobipanus: 3= 10835; b=log, 5; c=1

b>a>c
a>b>c
c>b>a
log, 23+(log, 2)3 + log,s 2
4,2
4,3
ax
3

1
logz 4

logz(log, 12 — )

Brruuciaure:

0

_ 2ab

IIposorapudmupyiite no ocHopanuio 10 BripakeHue: xy
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log;g A=2:(logy¢ a +log;o b) -log; g x- logo v
lg A=2+(lga+lgb)—(lgx+Igy)

o

lg A=lg2+Iga+lgb-lgx-lgy

= = af = ?
16. Kakoe noHsiTHE COOTBETCTBYET COOTHOLICHUIO log,b=xa b

O OCHOBHOC J'IOFapI/I(bMI/ILICCKOC TOXKICCTBO

o gmorapupmMudeckas QyHKIUS

® omnpezeneHue Jorapupma
m — ?
17. Kak Ha3biBaeTcsi paBeHcTBO: 1082 mlog, b

O BO3BEJCHME Jorapudma B CTEIICHb
® jorapuM cTeneHu
o (opMyna OHMKEHUs CTEIIEHU

18. Kakumu cBoiicTBaMu He 00J1a1a10T Jiorapupmobi?
o JorapuM MPOU3BEACHHSI, JOTapH(PM JaCTHOTO

o Jorapu¢Mm CTeneHu

e jorapud™M CyMMBbI, JJorapudm pasHOCTH

19. Kakoe 0003HaYeHHe HMeeT HATYPAJIbHBII Jorapupm?

log, x =Inx

In,x =logx

log,e =Inx

20. Kakue 3Ha4YeHMs] MOKeT MIPUHUMATH OCHOBaHMe Jiorapugma?
O0<a<lwna>l

O<a <1luna>l

e O<a<lwnaxl

logg.516

21. Boruucaure:

e 2

22. Boruncanre: 10832 — 1083486

e 5
o 0,5

1
O 5
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3
1 —+1 0,72
23. Boruneanre: 50610 0806

e 3

0,5log1256
24. Bpruuciaure: 2

o 0,2
o 2
o D

25. Bo ck0J1bK0 pa3 JiorapugMbl YucesI 10 OCHOBAHUIO 2 §0JIbIIIe JIOrapu(PMOB ITHX Ke
yHces 0 OCHOBaHUIO 16?

o 2
o 4
o 8

1 80 ul 50
26. CpaBHHTE BbIPasKCHHA: 089 11087

logg 80 = log;50
loge 80 < log, 50

logq 80 > log-, 50

27. HaiiinTe paBHbIe Cpeid JAHHBIX BbIpaKeHUIl:
log, 6+ log, 3; log,51 —log,3; 2+log;4,5

log, 6+log,3 u log,51—1log,3

log, 51 —log, 3 n 2+log, 4,5
log, 6 + log, 3 n2+log, 4,5

TN T T p— logy 33-210g,6 8 +log,s 5 +log;6 6

o 0,1
o 10
o |

log; 18 _ logz 9
29. Bpruncaure: 108362 log7z2
o 2
30. Haiizure uncio A no ero orapugmy: 1084 =3108,2 -2log, 3 + log, 0,125
o 9

1
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O

31.

32.

33.

34.

35.

36.

1
. Yrpocrure Bhipakenue 2

0,9

Jlorapupmom yucaa b no ocHoBanmio a, rae a>0, a1 Ha3bIBAaETCH
NMoKa3aTejb cTeleHd, B KOTOPYIO HA/I0 BO3BECTH OCHOBAHUE a, YTOOBI MOJYYUTH YHCJI0
b.

MOJOXHUTCIIbHOI'O

JlorapugMom 10J105KHTEIbHOTrO YKcaa b 1o ocHOBaHHIO a, T/1e a>0, a#1 a3 pimaeres
nokKa3sarteilb , B KOTOPYIO HA/10 BO3BECTH OCHOBAHHeE a, YTOObI
MOJYy4YUTh YHCI0 b.

CTCIICHHU

CTCIICHb

Jlorapu¢gmMom noJ10:KUTETbHOr0 Ynciaa b mo ocHoBanmio a, rnea>0’ a+1 HA3BIBAETCHA
NMoKAa3aTejb CTeNeHH, B KOTOPYIO HAJ10 BO3BECTH a, YTOOBI MOJIYYUTH
qucyao b.

OCHOBAHHC

OCHOBAHUA

Jlorapudgm npousBeaeHus: — IT0 Jorapugmos.

cymma

Jlorapu¢m yacTtHOro — 310 Jorapugpmos.

Pa3HOCTh

Jlorapudgm, ocHoBaHue KOTOPOro pasHo 10 Ha3bIBaeTcH .

JCCATUYHBIM

IeCATUYHBIN

. Jlorapugm, ocHOBaHHEe KOTOPOro PaBHOE~2,T Ha3bIBAETCSA .

HaTypaJlbHBIM

HaTypaJibHbIN

. Haiinure 3Hauyenue Bpipaxenus log, 2 +log 4,5

-2
2
log , 65
9

+log, 6

12
8
24
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42.

43.

44.

45.

O

o

47.

o

o

o 2
. HaliguTe 3HaYeHHe BbIPAKCHUA 3

. HaiiguTe o0JiacTh onpenesieHuss PyHKIUU y=

7

. Boruncaure (2log, 10 —log, 25)-log, 36

0
2log, 5
2
4

—log; 18

0.5
0,5

o 1 — 1 4
HaiiguTe 3HaYenne BoIpaxenus 36 085 4 118t  g4loa®®
99

BbruncauTe 3Ha4Yenne Bbipazkenus 2log , 6 —log, 4+ 5'°%7

4

1
—log; 9 _
BbIunc/IHTe 3HAYEHHE BBIPAKEHUs 492 +16-5 %"

10

Yemy pasnolo¥a b +loga c?

log. (b + c)

log. bc

b
log. —
c

log. (b-c)

logz (x - 2).
(0; =)

(2;+0)

(-o0;1)

(- oo; + o)

Peunte ypapuenue!©92 X = - 2
4

2
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[ ]
o -4
48. Pemute ypaBHe}melc’g3 (x+2)=1
o |
49. Pemiure HEPaBEeHCTBO lg x>1
° x> 10
x< 10
le) X > 1
o x>0

+ .
50. Kakoe u3 MHOeCTB SIBJISIETCS pellleHHeM HepaBeHCTBa loga (x +3) <1

e} (-O’];-l}

o (-o0; + o0)

o (-1+x)

o (1:3)

o (-3-1)

51. HasoBuTe o6.1acTh onpenesiennst gpynxmunY = 10905 (X +5).
o &+w)

o (5+x)

o (-%;5)

o (-3)

52. Pemmnre ypasuenne 1096 X = 2.

® 36

53. Pemmte ypasnenne 1095 (X -3) = 2.

o 28

54. Kakoe M3 MHOXKeCTB SIBJISIETCS pellieHieM Hepagencrpa 092 (x-1)>2.
o (5+x)

o (=;5)

o (1 +x)

., ()
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55. HaiiinTe 3HaueHne BbIPpAKeHUS log216 +logz2

o 4
® 5
o 6
o 4,5

56. Haiigure 3navenne Bpipaenns 1091236 +logi:4,

o 2

o 12

o O

o 40

57. HaiiauTe 3Hauenne BhIpasenus °8:7 ~ 1082 o
o 3

o 4

o 1

o 16

27
. log;— ,ecnu logs a=0,5
58. HaiinuTe 3HaYeHHe BbIPAsKEHU S 83z g :

o 2,75
o 2
o 3
o 5

< 41 3
59. Haiinure 3na4enne Boipakenus 057757 ;
o 0

e 3l
o 12

1
o 2

60. Haiiaure 3nauenne Boipaxenns 109039 —210go310

o 2
o 1
o 2
o 90

9
. log;, ——log,9
61. HaiiguTe 3HAYEHHE BHIPAKEHHS o2 141 08127,
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o 1
o D
o 12

62. OnpeneanTh BEPHOE PABEHCTBO:
o 108:24—logs8=16
log;15 + logs3 = logs5

logs53 =2

e log,16°=8
63. OnpeneJnTh BEPHOE PABEHCTBO:
o 3log,4 = log, (4:3)

° 3log,3 = log,27
o logs27=4

o log;2*=8

. logs:6 + log1 2
64. HailiguTe 3HAYeHUE BbIPAKEHUS E

o 2
o |

o 4
o 12

. Igx=21g9-2ig8
65. HaiiguTe 4MCJI0 X, €CJIH 2 3

3
°
4
3
o
3
2
6

Igx=Ilg12 +Ig15-1g18

66. HaiiguTe 4HCJIO X, €CJIH

e 10
o 1
o 0,1
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o 2
67. Haiigure uncio x, ecan 109s X = 3logs 2 + 0,5logs 25 — 2logs 3

o 360

o 46
o -6

ﬂ
° 9

1g8 + 118

68. Bprumcaurn 21g2 +1g3 :
o 2
o lIgl2
o 3
o 10

1
69. Borumcanrn 091250 ~ 1087 3 *1092:0,2

4

o 3
1

o 6
o —2
E

) 6

70. Boruncaurn, 9'°93° 19

4
e 3
3
4
1,5
o 6

2'°9,% + log72 — logr14

71. Bpluuciaurhb

o ?
o 7
o 2+2log;2
o 3

72. Vnpoctuts Bhipakenne 0920:04 +2log;5
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. YupocTure BbIpasKkeHue:

. Hailigurte o0sacTh onpenejieHuss GQyHKINU

1+log, 3
. Vnpocrure Boipaxenne 29 °9%

225
125

625
25

6I0950.2 +Iogﬁ15

5

6
15 log: 0,2

2,5
15

. KakoMy NpoMeKyTKY NPHHALIEKNT KOpeHb ypaBHenns 1087(2x—20) = log; 4

(- o=;3)
(-o0;12)
(11;14)
[0;2]

lg(x+7)
(-7,0)

[-7; +0)

(7; +e=)

(-7; +00)

. Kakas pynkums siBiasiercs yobiBaromei?

y =logsx
y =logiox
y= 1031,3 X
y= 1080,3X
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78. KakoMy IIpOMeKyTKY IPHHALIEKAT KopeHb ypapuenns 108z(x — 10) = log; 3.
o (-e2:8)

o (12;+00)

. (11;13)

. [15;18]

79. Haiigure 061acTh onpeaeaennst PyHKIUN Ig(x —4)

o L[4+

o (-45+)

o (0:4)

o (4;+00)

80. Kakas ¢pyHkiusa fiBjsieTcsi Bo3pacramomeit?
y =10go5X
y=logix

o Y=10813X%

y=logsx
5

log:(x —1)°=6
81. YKaxkuTe MPOMEKYTOK, KOTOPOMY NPHHALJIEKAT KOPEHb YPaBHEHHS

e (0;6)

o [-6:0)
o [18:26]
o (26;30)

IR
82. HaiiznTe cymmy KopHeii ypaBHeHust logs(1-x)=logs(2x(x+1)).

2
o —-Z
3
1
e —
3
1
o =
4
o 4

P i J -
83. Pemre HepaBeHCTBO logo2s (2 —0,5x) > -1.

o (-40)
(-4; +x)
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log; (1-0,5x)=-1.
84. Pemnte HEpaBeHCTBO 2

o (-0;-2)
o (254
o (95-2]
o 12, +x)

85. Pemiute HepaBeHCTBO

o o -4)
o (4 +x)
o (o0-4]

o [4;+x)

X

A\

86. I'pa¢uk kakoil pyHKUMHU H300paixeH HA pUCyHKe?
y =logs(x — 1)

y =log;(x + 1)

o ¥y =logs(1—x)

o Y =logs(x—2)

87. Kakasi pyHknus siBjsiercs1 yobiBaromieii?

o Y=

R y=logi, 15 X
o V7 logo, s X
o y=log,x

2

88. YKkaKuTe MPOMEKYTOK, KOTOPOMY NPHHALICKAT KOPEHb YPABHEHHSI
logo3(13+2x)=logo s (I-x).

o (0;1)
o (-2;0)
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90.

92.

93.

o

. Haiigute cymMmMy KOpHell ypaBHeHUs

(-6;-2)
(1;3)

lg(5x-6)=2lgx.

5
2
1
12
PemnTe HEPpaBeHCTBO logo s(1-0,5x) >-3.
(-o0; 2)
[-14; 2]
(-14;2)
(-14; +o0)

logs (5 —2x) < 1.

. Haiigure 4MCJI0 HeJbIX PELICHU HEPABEHCTBA

B~ = W

I'padpuk kakoif pyHKnMu n300paskeH HA pUCYHKe?
-
2
y=log, x
y=log,, x

y=log, x

2
Kakas ¢pynknus siBisiercs: yobiBaromeii?
y=0,2"

y=logi1x

112




=-lo X
o Y go,5

o y=log§x

4

94. Ykaxure NpoMeKyTOK, COAEPKAIINI KOpeHb YPABHEHUS
log, 13 —log,(x —2) =log, 2

o [1:8]
o [-3:0)

o (0.5:8.5]
o (9;10.5]

95. YkaxuTe NPOMeKyTOK, COAEPKAIUI 0TPHIATETbHBII KOPEeHb YPAaBHEHHS
lg(x* —x) = 1g(10 + 2x)

o (-105-5]
o (-3;-1]
o [-1.5;-1]
o (-1;0)

5

96. HaiiauTe cyMMy KopHeil ypaBHeHusI 21083 % +logox =3

e 3

97. KakoMy NpoOMeKyTKY NPHHAIEKHT NPOU3BeIeHne KOPHeil ypaBHeHus!
lg(x* —4x +10) = Ig(14x — x* — 30)

o (-40:-20]
o (-20:0)
o [19:20]
o (40;60)

2 —
98. YKaskuTe NPOMeKYTOK, COAEPKALIUil Bce KOPHU YPABHECHHS log;(x" - 1) =1

(—;-3)

o [—2:2]
o (0:2]

[4;10]
O

99. YKasuTe NPOMeKYTOK, COACPKALIUI BCe KOPHH YPABHECHHS

lgx* —x+14) = 1g(2 — 9x)
(—o0; —2]
[—2;—1]
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[—1;0)
(—o0; —6]

. . zlogz;rc+log4x=4
100. HaiiauTe cyMMy KOpHeii ypaBHeHHs! 2
o 2

101.  Yka:xure mpoMeKyTOK, COAEP:KAIMI KOPeHb YPABHEHUSA
log,(5 — 6x) = log,5+1og, 6

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

2 _4) —
102. Ykasxkure MpoMe:KyTOK, CO/IePKAIIUI Bce KOPHH YPABHEHUSA logs(x* -4) =1

o [-3.3]
o (0;3.1]
o (-3;0)
o [5:8)

103.  Ykaxure MPOMeKYyTOK, COMAEPKAIUMII OTPHLATEIbHBI KOPEHb YPABHEHUSI
log,(x* — x) = logs(3 — 3x)

[-2;-1]

[=9;=3]
o [-11;-10]
(=0, =7)

lg(2x? — 5x) =lg(15x —

104.  Iycrn X0 _ yanGonnumi KOpeHb YPaBHEHUA 42). Haiinure

7—;x0
® 6
o 7
o 8
o 17

105. VYka:kure NpoMeKyTOK, COAEPKAIIMNA KOPEeHb YPABHEHHSI
log,9(4 — 3x) = log,93 + 108,04

o (=8,-6)
o [—3-2]

o (1;0)
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[5;9]

(©]

2 —_ =
106. YkamnTe NPpOMEKYTOK, COACPKALIUNH BCe KOPHU YPABHEHHUS log(x"—9) =1

o [—44]
(—=6;-3]

o 10;5]
(20;21]

2 _
107. HaiinuTe HanG0JIbLIIMIA KOPEeHb ypaBHeHnﬂln(x +2x) = In(12 - 2x)

o 6
o -2
o 2
o -6

108. TIycrs *° — HauMeHbIINMIi KOpEeHb ypaBHEHHUS] lg(3x* +16) = g (x* — 12x).
1
Haiigurez™ " >
e 3

109. Haiigute npou3sBeeHne adcuuce Beex 00MX ToUek rpadguxos GyHkumi
f(x) =log,(x* + 3x), g(x) =log,(8 +x)

o 8
o 8
o 0
o 3

110.  YkakuTe NPOMEXKYTOK, COAEPKANIMIi KOpeHb ypaBHeHus 181136 ~ 8%) = 1081135 +1081133

(-10:-7)

O

[-3;-1]
o [-1;1]
(2;20)

(@]

111.  YKamuTe NPOMEKYTOK, CollepKallfii Bce KOPHH ypaBHenusi 10801 (x* +3x) = -1

o (—6:3]

o (~15,-10)
o (48]

o (10;+w)

112.  Ykaxkute NpoOMeKyTOK, COAEPKAIMIA HAUMEHbIINH KOPEHb YPABHEHHUS
logg(x* — x) = logg(x + 8)
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[—oo;—4]

o

o [44)
o [4; 6]

o (10;18)

2 = la(a® —
113.  Tyers ¥ — nanGoasmmii kopens ypasnenus /93X +12) = 19" =100 yrappre

1
4-+5xﬂ
e 3

114.  YKaKuTe NPOMEKYTOK, cofepsKamuii Kopenn ypasnenns 1°87(3%) +108;2 = log; 6

o (=o—4)
o (-15:0)
o [0;21]

(5;7]

2 _
115.  VkamuTe MPOMEKYTOK, cofep:kaluii Bee koprn ypapnennsi 086 (XY™ +5%) =1

e [-62)

o (-10;-6]
o [1;6]

o [0;5)

_ a2y = _ 2
116. HaiiauTte HaMMenbIHii kKopens ypapnemus (110X — x7) = (12 — 4x + x7)

o |
o 6
o -1
o -6

117. Haiigute npousBeaeHne adcuucc Bcex 001MX ToYeK rpadpukos PpyHKumii
f(x) =lg(x* —3x), g(x) =lgBx+7)

o 7
o 8
¢

o 0

118.  YKaxuTe NpOMEKYTOK, conepxammii nym dpynxmmn /%) = logs((4 —x) - 2) — logs 2x

o [3:4]
o (1]
* [2:3)
o [-4-1)
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119. Haiigure npouspeneHne adcuuce 00X TOYEK rpapuKoB PyHKIHH
fx) = In(x? = 2x +10)yy, g(x) = In(20x — x% — 10)

e 10
o 11
o 12
o 14

120. Pemmre ypasnenue 108 549 = 2.Ecau ypasnenne nmeer Gostee 01H0ro KopHsi, B
OTBeTe yKAKNTe MEeHbIIHIi U3 HUX.

e 12

121. Haiiante KopeHsb ypaBHenus 108> (5x—7) —log, 5 = log, 21.
o 224
o 224

1
log, x=log,18——log,16+2log,5
122.  Pemmre ypaBHeHme: o4 ’

e 225

1
log, x=2log,3+log,6—-—log,9
123. PemnTe ypaBHeHHe: ’ o2

e 18

124. Haiigure x: ©g:+=0

125. HaiiauTe x: log, x=1

2 -
126. Pemmre ypaB]—[el—[I/IelogO'7 X" =3logo71

127. VYkaxuTe NpOMeKyTOK, KOTOPOMY NPUHANJIEKUT KOPeHb YPABHEHMS:
4log;(x —5) = log; 16

o [-3:3)
o [3:6)
° [6:8)

o [8;12)
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128. Pemmte ypaBnenne 085 ¥*10853=logs 12

o 4
129. Pemmure ypaBHeHuelOg7 xtlog; 6=log; 18
o 3
130. Pemmre HepaBeHCTBOIngx > 1
e — -
0 2 x
o
Py 2 %

O
_5 1 x
o 2
131. PemmuTe HEPABEHCTBO logyx < —1
— P
0 2 x
o
5 2 X
1 x
o 2
"0 1 x
o 2
132.  PemmTe Hepasencrso 1022 X = —1
Y -
0 2 x
O
¢
2 X
o
1 x
. _)'
Y -
0 1 =x
5 2
133. PemmTe HEPABEHCTBO logyx <1
s P
0 2 x
o
5
2 X
o
1 x
5 2
o 1 x
o 2
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134. Pemmre nepapenctso 1022X > 0

77 . |
o 0 1
o -1 i
o -
° 1
B 0
0 1

E T 1 .

o 2
b (14717143 A
° 3
L R /TN

e} 2 3

QO L1 g

7

o 2 3

137. Pemmre nepagenctso 1083% > 1
o X<2ymx>3

o 2<x<3
0 x<?2
e X>3

138. PemmTe HEPABEHCTBO logrx>1

1
0O<x <=

o 2
o X>2
1
i x>§
o O<x<2

139. Pemmre nepasencrso 1022 X > —1

1
0<x< =

o 2
o x>2
1

x> =

o 2
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o O<x<?2

140. PemmTe HEPAaBEHCTBO log,x <1

1
0<x< =

o) 2

o Xx>2
.

o 72

e O<x<2

141. PemmMTe HEPABEHCTBO log,x < —1

1
0<)C<§
1o x>2
1
5 X>§
@) 0<x<?2

142. Pemmre nepasencreo 1023 % < —1

143.  Pemmre nepasenctso 1083 % > 1

o (3;+e)
o (0:3)

(=)
O 3

144. Pemmre nepapenctgo 1083% < 1
o (3i+e)

145.  Pemmre nepagencreo 1023 % > —1
o (3iteo)
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146. PemnTe HEPaABEHCTBO 10g075x > 1

X

(&1

0

(] .

147. PemmuTe HEPABEHCTBO loggsx = —1

—; i
0 X

(ST 3

o

b | o

— g
0

b=
=

[
[T
b

148. Pemure HEPpABEHCTBO 10g0,5x =1

0 2 x

bt | = o

(@)
=y
=

149. PemmTe HEPaBEHCTBO 10g0,5x <1

=]
-4
=

bt | g
I

b |
=

o

[T %

o

150. PemuTe HEPABEHCTBO log, x>0

o 0<x<1
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o O<x<l
o x=>1

e x>1

151. PemmuTe HEPABEHCTBO log,x <0

e O<x<1

o O<x<l1

o x>1

o x>1

152. PemuTe HEPaBeHCTBO 10g0’5x <0
o O0<x<1

o O0<x<1

e x>1

o x>1

153. PemmTe HepaBeHCTBO 10g0,5x >0
o 0<x<1

o O<x<1

o x>1

o x>1

154. Pemmre nepasencreo 10253 > 1

1
O<x< =
@) 5

e X>5
- 1

x —-—
o 5

o 0<x<5

155.  Pemmre nepagencreo 085X < —1

1
. 0<x<§
o X>35
1
. X>§
o 0<x<5

156. Pemmre nepasenctso 1085% < 1

1
O<x< =
o s
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o X>5

>1
x —
o 5
e O<x<5

157. Haiigure odacTb onpeneaenus Gpynkuun: log, ,(2x+4)

x>-2
o x>2
X=5

x<5

158. Haiigure 06aacTh onpenenenus Gpynkuuu: log ., (3 —6x)

o x<I1/2
o x>1/2
o x>1/2

o x<I1/2

159. PemmTe HEpaBEHCTBO logyz x >logy; 0,2

o [(-=;02)
(0,2;+e°)

o (0,0,2)

. (0:1)

160. PemmTe HepaBeHCTBOlO‘gﬁ x >loge x

o (05+e°)

o (L+e0)
(-o2;0)u(1;+o°)

e (0:1)

2 _
161. VYkaxuTe HaHMeHbIIIee L1eJ10€e pelleHHe HepaBeHCTBa logos (x" —1)2logos 8
o -3

162. VYkamure KOJUYECTBO HATYPAJBHBIX YHCEJI, KOTOPbIE SIBJSIOTCS pellleHHsIMU

1
logqz xslogy; -
HepaBeHCTBA X

o |

163. VYkaxuTe KOJIMYECTBO LEJbIX YHCes, BXOASIIMX B 00J1acTh onpeaeaeHust GQyHKIUH
y =logg (logge(2x — x*)
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164. Pemmte HepaBeHCTB()ng'3 x >logg; 0,3

o (-e=03)
o (0,3;+)
o (0:1)

o (003

2
165. PemnTe HEPABEHCTBO logy x* >logy x

o (05+e=)

o (Li+o°)

o (°0)u(1;+e=)
e) (0;1)

2
166. VkakuTe HanGOIbLIee LeI0e pemenne Hepapencra 0901 (X" —1)2logo, 8

o |

167. VYkaxuTe KOJIUYECTBO LeJbIX YHCEJI, BXOAAIIUX B 00J1aCTh onpeejeHust GyHKIUH
y =log;(logo7(2x — x?)

e 0
log+(0,25x+2) < -1
168. PemmTe HepaBEHCTBO: 3
(—o0; —5]
o
° (-8; —5]
o [=5+=)
o (=8;+)
y = logix®
169. Hajigute MHOKeCTBO 3HAYEHN PyHKIMU: 5
o (=90 +o0)
o (=%;5)
o (G +m)
(25; +)
2
6 log,a==.
170. HaiiguTe 3HaYeHUE BhIpaskeHUsI log, (ab ), ectn 7
o 22
. log,,(a’b%) logya = 2.
171. Hajigute 3HAYEHHE BbIPAKEHHS a , €CJIH 7
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e 1|4

. log,,(a®p?) logya = —.
172. Haiigute 3HaUeHUE BbIPAKEHUS a , €CJIN 17
e 23

y log, (a®b?) logya = .
173. HaiiguTe 3HaYeHNe BbIPAKEHUSI a , €CJIH 17
o 22

312 log,a = i

174. Haiigute 3HaYeHUE BbIPAKEHUS loga (a b ), ecJIin & 18

e 39

5

61,5 log,a=
a b ), ecIn 129 11

175. Haiigute 3HaUeHUE BbIPAKEHUS Oga(

1
2 logpa = -.
log,(ab ), e P28

176. HaiignTe 3HaYeHUE BbIPAKEHUSI

177. Haiijaure Jorapudm no ocHoBaHuIO 4 yuciaa 64

178. Haiijaure jJorapudm 1o oCHOBaHHUIO 5 yucJa 625
179. Haiigure cymmy 109122 u 1091272
180. UYemy paBHna pa3znoctn 109575 M logs3 9

181. Yemy paBHo uacrHoe 0938 nlogs29

182. Uemy paBHo uacrnoe 109427 nlogs3s

2-2logs25
183. Bpluucaure: 5

° 0,04

35 75
logs— +logs—
184. Vnpocrure Bbipaxkenme: 23 | 0957
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237 _
185. Haiignre 3Hauenne Boipasenus: (09" D', ecnu log,a =14

o 49

l 240 l 15
y logy240 _ logz15 | 4,0 64
186. HaiinuTe 3Ha4YeHHe BbIPAKeHHs 093752  logeo?

e 2
187. Haiiaure CyMMYy KOpHei ypaBHeHHs logo2x = logs2 + logs0, 2
o 25
log3z135 log3405
———————+logq27
188. Haiimure 3HaYeHNe BhIpaKeHus 09153 logs3 9o
o 45

189. Yemy paBHa pa3HOCTh logs75 u |09325?

190. Yemy paBHa pasHOCTh 10g0.416 1 2logo.41 0'?

m
08> ; ,ecnu log, m =7; log; n=5

191. Haiigute

m
192. Haiigure log; 2 M log, m=3;log, n=7

193. Haiianre 31085(Vb)* ecnn logs b= 3

194. Haiigure 13_4 log7 d*, ecnn log; d=-7

log,6ulog £16

195. Bbluucanre npou3BeaeHne

(% logg 8- logf,%)
196. ¥Ymnpocrure BbIpa:keHue
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197. Haiigure Pa3HOCTh log3135ulogs 5

198. Haiigute pasnocrs 1080392108310

199. Borumcaure 1082(M ), ecnu log, m=9;log, n=5

e 14

m
200. BbruncimTe logs . ecnu logz m=13; logz n =7

o 4

1 6 = .-
201. Berumcanre 5l°g5(\/5) ,ecnm logs b =-2

o -12

? logo(m) _%, ecnn logg m=-4
202. Bprumciaure 4
o |

1

zl 5
203. Borumcaute 25 2%

o 3]

(1)1+0,510g1 14
- 2
204. Bprumcaure 4

® 35

205. Haiinute pa3HoOCTh logz192 ulog, 3

206. HaiinuTe pa3HOCTb logo,4 64 u3loge, 10

. log, o ecnn log, m=7;log, n=4;
207. Haiigure n

log, log, m=3:log, n=7
208. Haiiaure B2, ecmm 1082 4]
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7
209. Borumcanre / 1984 Vb, ecm log, b=5

B ol ecmn Tomgimase
210. Bpluncaure 5 &4 (m) recnu [084 M=-3

. log110 u lgl6
211. Haiigute npon3BeeHne 2

1-0,5logs 11
“ Ynpocrure BblpaxkeHue 25 Es

o 2,5
=
@) 11
5
2_
° 11
o -2

10g0’3 27 n 310g0,3 10

213. Haiinure pa3HocTh
e 3
214. Haiigure log,(m - n),ecrm log, m=15;log, n=6

o 2]

m
215. Haiiure logs 27 €M log; m=5;logz n=7

2

12
216. Haiaure 27 log, (H) ,ecnu loggn=-3

217. Haiigure 0,04log44 (ts), ecnmlog,,t=-5

1
2+>log79-log; 6
218. Vmpocrure Bhipakenue: (/ )2

o 49
o -1
1
o 49
1
o 4
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491—0,5 log; 14
219. ¥Ymnpocrure BbIpa:KeHHUe

e 35

2le23 + log, 2 - log, 14
220. YmnpocrtuTe BbIpa:KeHUe &7 &7

o 7

221. YpaBHeHHe, coep:Kalee MepeMEeHHYI0 M0/ 3HAKOM Jiorapugma, Ha3bIBaeTcst
YPaBHEHHUEM.

® Jjorapu(pMUIECKUM

222.  YTo0 u3 3TOr0 BepHo?

o 3<logz25<4

o 1<logz25<2

o 2<log;25<3

o 4<logz25<5

223. BbiOepuTe PUCYHOK, HA KOTOPOM M300paxeH rpaduk (])ymcuml-1 o3

224. Bpl0epuTe PUCYHOK, HA KOTOPOM H300paxeH rpaguk QyHKINU JUm 1030.4 L
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225. BrbiOepure Bce CBOMCTBA (PYHKIUH - =log,s x.

1. dyHKUMA HEe MMeeT TOYEeK IKCTpeMyMa

2. DyHKUMA BO3pACTAET Ha MPOMEKYTKE (mos +)

3. ®DyHKuMA OnpeaeneHa Ha BCEW YUCNOBOM OCH
(0; +o0)

(0; +o0)

4. MHO¥ecTBO 3Ha4eHUH QYHKLMM

5. ®yHKUMA BO3PACTAET Ha MPOMEKYTKE
6. DYHKLMA MMEEeT TOYKM IKCTPEeMYyMa

v —00; +00
7. MHo¥ecTBO 3HaYEeHUH BYHKLMM ¢ )

8. ®yHKLMA yObIBAET Ha NPOMEKYTKeE (mooi )

33.333%|
-33.333%)
-33.333%[3

33.333%5
-33.333%6

33.333%]7
-33.333%]3

O

O

O

O

O

226. BpbiOepuTe Bce CBOMCTBA PYHKUIMU y=logy *-

OyHKUMA yObIBAET HA MPOMEXKYTKE (0; +)

¢‘VHKLI,I/IF| He UMeeT TOYEeK IKCTpemMmyma

v —00; 400
3. MHOKecTBO 3HAYEHNN GYHKLMU ( )

4, MHOKeCcTBO 3Ha4YeHMH GYHKUMHK (0; +9)
5. ®yHKUMA onNpeaeneHa Ha BCed YMCAOBOM OcK

6. O@YHKLMA BO3PACTAET Ha MPOMEKYTKe (0; +o0)

7. @®yHKUMA ybbiBaET Ha NpoOMeKyTKe (=i +)

8. ®DYHKUMA MMEET TOYKM SKCTPEMYMA

o [3.3339%)1

* [3.333%)
o [3333%p
o [33.333%)
o [33.333%)
o [33.333%)
o [33.333%f7
o [33.333%f
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10go.245 1 100246
227. CpaBHuTe uncjaa 9027 1 09024

S l0go245 > logo246

logp245 < loggo46

[0g0245 = 1080246

logs 471 u logs 5.6
228. CpaBhuTe umea 93477 M 10934

o 093471 > logsz,45.6

o log; .71 < logz.5.6

logs.47.1 = logs.5.6

log,40.1 u log,,0.6
229. CpaBHuTe 4ucjIa

fogll‘i 0.1 = IOglA‘O_G

IOQ‘IAO.I < 1051.4 0.6

109‘140.1 = Iogl.dl- 0.6

230. CpaBHuTe YHCIA loggs0.4 u logy¢0.2

EOgO.G 0.4 = 5030.60-2

Eogolﬁ 04 < IOgO.G 0.2

EOgO.G 0.4 = IOQU.G 0.2

lo 0.26
231. CpaBHHUTE ¢ HYJIEM grs

log;:0.26 = 0

log;:0.26 > 0

e [0g915026< 0

232. CpaBHHTE ¢ HyJIeM log; 591
log;91< 0

log;<9.1> 0
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log;=91= 0

233. CpaBHHuTE C HYJIeM loggc4.2
logecs4.2= 0
loggs42< 0
logg<4.2> 0
@]
logps0.31

234. CpaBHUTE C HyJIeM
loge<031 > 0
logy031< 0

O

logy031= 0

‘ 1 2=0,3 3 =
235. Kakoso 3uauenue 1981036 ecqu 50  loge3=0,48

o 0,78
e 1,56
o 1,78
o 0,56

Yo
HaijiTi oTHOIIEHME *0

logix+ logzy =3-

[10g3x +loggy =3
3

236. IMyers *0:Y0) . pemenne cucrembr

o 27

237. HaiiniuTe HaMMeHbIIee LeJI0e PellieHe HepaBeHCTBa log, 2 = 5

o loy
238. HaiinuTe HauMeHb1Iee HeJIoe pellleHue HePaBeHCTBA
239. HaiiauTe HAMMEHbLIEE IEJI0E PelleHHe HepaBeHcTBa 9% (37 —2) < ~4

240. HaiijnuTe HaMMeHbIIee LeJI0e PellieHe HepaBeHCTBa log% (B2~ logé g
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241  Vemwamanuwa conrnarernye MejKAY HEPABEHCTBAMU M MX PelIEHMSIMH

logr z > —1 a @02
I o
lug'l z>1 5 (0;5)
2 '
log: z < —1 (S; +00)
3 5 B.
lug_l; 2 <1 P
4. T
1
2
3
4

242. HaliguTe HaMMeHbIIIEe 1eJI0e X, PH KOTOPOM BBINMOJHAETCS HEPABEHCTBO
log: = = log1 4z,
1 1

o |

243. HaiizmTe HaAaMMCEHbIIEE EJI0€ X, IPH KOTOPOM BbBINNOJHACTCH HEPABCHCTBO
log; (16 — 12z) < log, 4z,

244, HaﬁﬂHTe HaAaMMCEHbIIEE EJT0€ X, IPH KOTOPOM BBINMOJHACTCH HEPABCHCTBO
log (2 — 1) = 1 + log, 2.

o 7

245. Kaxaoii pyHKUIMHU IOCTAaBbTE B COOTBETCTBHE €€ 00.J1aCTh Olpe/aeIeHus

~
8

1 ¥ log1 (7 —x)
. , 1()g 2 (—00;0) U (0; +00)
2 v
3 y=loga® 5, (05+00)
y=log,(z+7
4 Yy 83 ( ) [ (—oiT)
1
2
3
4
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4.2.3.5 OcHoBbI TPUTOHOMETPHUHU. TpUTroOHOMeTPHUYECKHE (PYHKIMH
Tecm:

1
1. Haiigure 8 &, econ “* ™ Viom @ € (1,57:27),
¢ 3

10
V116 g o € (0;0,57),

Cos O =

2. Haiigure € & ecin
¢ 04

os

1
3. Haiigure (8 &; ecin ¢ V1T m 270° < o < 360°.

e 4

|
_ 3n
o - oc (—2 ,27r).

COs Ot =

4. Haiinure € X, ecn
o 3

2
oS0 = —=

S. Haiimure (€ O, econ Vima € (1,5m;27),
e 05

e 05

2
6. Haiigure € &, econ CRE=TR pa e (1,5m2m),
e -15
e -1.5

I
7. Haiimure €O econ "~ Vaima € (0,575 7),
e 0,6
e -06

2
8. Haiigure (& & ecom CSE=TUB g o€ (1,5m2m),
o 04
e 04

1
9. Haiigute tg OC’ ecJIu SE=T B goc (0,57; ),

e 25
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10.

18.

. Haiigure 8 &, ecn

. Haiigure 8 & ecan

. Haiigure € &, ecn

-2,5

Haiigure (€ &, ecin
0,6
0.6

cos
. Haiigure € &, ecan

-0,2
-0.2

0,3
0.3

cos o
. Haiigure 8 & ecu

-0,3
0.3

COsO =
. Haiigure € &, ecu

2,5
2.5

0,6
0.6

0,2
0.2

o cos O
. Haiigure € &, ecn

0,4
0.4

. COs O
Haiigure € & econ

CoOsSt¥ =

COS Ok = ——

coso =

CoOStt = ———

5
V3 g o € (0;0,57),

10
V9104 g a € (1,57;27),

10

V109 g @ € (0;0,57),

10
V109 g o € (1,57;27),

V29 g @ € (0;0,57),

5
S Vagac(ml,5n)

10

V10d g O € (”;17577:).

_ 10
7_ﬁ1/l o< (0:57[;75).

2
~ Vmg < (ml,5)

135



19.

20.

21.

27.

. Haiinure € &, ecn

. Haiigure '€ &; ecim

. Haiinure € & econ

0,4
0.4

cosot —
Haiigure € &, econ

5

cosox =
Haiiaure (€ &, econ

1

Haiinure (€ &, econ

sino =

0,9
0.9

sin o

-0,2
-0.2

. 1
sing = ——

. Haiigure € &, ecau Vg & €

-0,25
-0.25

1,2
1.2

o sing =
Haiigure (€ &, ecin

-2

coso = —

|
T /%u @€ (m1,5m)

1
Vsuo e (0,5m;m)

10
0ly & € (0,57?;7?).

-0,1
-0.1
. 1
. Haiigure (€ &, econ ME=mF g€ (1,5m2m).
-0,5
-0.5
9

VISI g @ € (0;0,57),

1
= V26 i 90° < o < 180°.

(0,57 m),

sinQ = ——

Vol g a € (0:0,57)

2

suae (1,5m2n),
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28.

30.

31.

32.

33.

36.

37.

SOV
Haiianre (€ &, ecan ME=T o g o € (1,57;2m),

-0,3
-0.3
. 8
. Haiiznre € &, ecan e V39 4 a € (0;0,57).
1,6
1.6
. 7
Haiiqure (€ &, econ ME=TH g o € (0;0,57)
1

ino = ——>—
Haiizure (€ &, ecn - viim & € (1,5m;2m),
-1,25
-1.25

o —
Haiigure (€ &, ecan ME=seu o€ (0,5m;m),
-5

. 1
sing = ——— )
Haiinure (€ &, econ s Vi &€ (m;1,5m)

0,25
0.25

o= _
. Haiimure €& ecan ™ Viim X € (1,5m;2m)

-1,5
-1.5

. 8
. Haiinure € &, econ M= T/ € (1,5m;2m),

-1,6
-1.6

T
Haiimnre (€ X, ecn ™ Vi & € (0,57; 7).

5

sing =

5
Haiigure (€ &, ecin Ve @ € (1,5m;2m),

-5
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38.

39.

40.

46.

47.

. Haiigure COS X, ecomm

no— ——
Haiigure (€ &, ecin sme=Trmaa < (0,5m;m),

1

a4 .
Haiinure (€ @, ecan ™ Vit u @ € (0,575 7),

1

4 3
. sindk=—— «a€ (—N;ZTE)
Haiigure COS O, ecin 25n 2 .
0,28
0.28

. 2V6
sing = —

w
. Haiigure COS O, ecotn n*c (5’ 7[) :

-0,2
-0.2

V7

T
o singf = — ae(_; 71-)_
. Haiimure COS &, eciiu 4 m 2

-0,75
-0.75

. Haiimure COS &, eciiu sinox =0,8; 90° < o < 180°.

-0,6
-0.6

ino 2v6
sin@ = ——
5

n 07 < a<90°.
0,2
0.2

V19

. Haiigure €08 &, ecim T a 07 <o <90°.

0,9
0.9

sina:—z—ﬁ (xe(

T
3 —: 2:'17).

Haiigure 3 COS &, ecn " 2

1

311

T u o< (1,5m;2m),

8
HaiiguTe COS (X, ecamn

0,1
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48.

0.1

Vo1

sing = —— .
Haiigute COS O, eciu 10 g o€ (0;0,57),

0,3
0.3

2,1
2.1

. Haiigute COS O, eciin

-0,2
-0.2

. Haligute COS O, eciin

0,5
0.5

0.9
0,9

-0,25
-0.25

. Haiigute COS O, ecaan

0,9
0.9

. Haligute COS O, eciin

-0,75
-0.75

na = V3!
. Haiimure cOS O, ec 10 g @ € (1,57:27),

. 246
siIngf = — ——

5 gace (ml,5m)
sino = —

V3
2 aac (1,5m27)

V19

singg = —— .
. HaiiguTe COS (X, ecin 10 ye (0,0,5717).

V15

singt = ——— .
. Haiigure COS O, ecaun g€ (ml,5m)

V19
10 gy o€ (1,5m;2m),

singt = —

v

sSne=-r ae (m3l,5m),
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56.

. Haiigute COS O, eciin

: V3
sSmo =

Haiigute COS O, ecoin 2 yac(0,5mm)
-0,5
-0.5
. V51
ME=T o€ (0,57 ),
-0,7
-0.7

: V19
smo =

. Haiigure COS O, ecin 10 yo € (0,5m;7),

-0,9
-0.9

. V15
sin@t = ——

. Haiigure COS O, ecin 4 goac(0,5mm)

-0.25
-0,25

V51

—_

. CosOl = ——
. Haiigure SIN QO ecim 10 4 o€ (0;0,57),

0,7
0.7
2V6

. COSY = ——— o o
. Haiiure SINX| ecn 5 190" <x <1807,

0,2
0.2

. Haiigure SiNX, ey €0sx = —0,8 ;; 90° < x < 180°.

0,6
0.6

. HaileHTe COSX, ecJan Sile = _0,6 u 2700 <x < 3600

0,8
0.8

. Haiinute Sinx, ecqu COSX = —0,6 " 180° < x < 270°.

-0,8
-0.8
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65.

72.

73.

Haiigure SIN O, econ
-0,96
-0.96

0,25
0.25

-0,25
-0.5

0,75
0.75

0,3
0.3

. Haiigure SIN O, ecin

0,3
0.3

. Haiigure SIN X, eciin

-0,7
-0.7

Haiiaure SIN O eciu
0,75
0.75

Haiigute SIN &, econ

CoOstt = —

V15

Vo1

cosoX = —

COSX = —

coso =

CosO = —

1 cos ol = ﬁ OO 900
. Haiiqure SN &, econ g <a< .

. CoOsSOt = —— .
. Haiigure SIN & econ 0 4 o< (0,0,57)

Vol

10 y @ € (0,57 7).

V51

V7

V3

2

10 yo e (ml,5T)

4 ,ac(0,0,57)

a o€ (ml,5m)

141

1

. Haiigure SIN ¢, ecan =TT a 180° < o < 270°.

V15

. coso = ——— o 5
. Haiigure 3nauenne pbipaxenns SN &; econ 4 590" <o <180



. Haiigure SIN X, ecoin

. Haiigure SIN &, ecoin

-0,5
-0.5

V15
4 gae(ml,5m)

Cos¥ = —

-0,25
-0.25

v21
. cosot = ——— )
. Hajigure SIN OC, ecJIn 5 g € (TE, 1,57[).

04
04
. cos o = ﬂ
. Haiigure SIN O, ecoin 0 yac(l,5m2m)
-0,1
-0.1
. coso = _@
. Haiigure SIN O, ecoin 10 g ac(0,5m7)
0,7
0.7

Cosor = —

v
T aoc(0,5mm)
0,75
0.75

3
Haiigure SINQ, e 2 p @ € (0;0,57),

0,5
0.5
26

cosot = ———

. Haiigure SIN O, ecan S5 g€ (0,571';7!).

0,2
0.2

V21

. Haiigure SINC e "~ 5y &€ (0;0,57)

0.4
0.4
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82.

86.

87.

88.

89.

92.

V15

. costf = —— .
Haiigure SIN O, ecn 4+ gac(0;0,57)

0,25
0.25

. Haiinute 24 cos ZOC, eclIn sino = —0,2

22,08
22.08

. Haiiqute — ZOCOSZ(X’ eCJIN Sin o = —O, 8.

5,6
5.6

. Haiigure 7 COS20 ecn sina = —0,2.

6,44

6.44

Haiiaure — 2C0S20( ecqm SIN QX = 1.

2

Haiigure — 10C0s20 ecau SN0 = —0,4.
-10,88

-10.88

Haiimure 140820 ecnm sina = 0,5.

7

Haiigure 220820 ecqu SIn ¢ = —0, 8.
-6,16

-6.16

. Haiigure — 50520 ecom SN0 = 0,7.

-0,1
-0.1

. Haiigure — 140820 ecy SIN QX = —0,2.

-12,88
-12.88

Haiiaure — 1208 206, ecan Sina = 0.
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93.

100.

101.

102.

-12

Haiigure — 190820 ecu SIN QX = —0,7.
-0,38
-0.38

. Haiigure — 90820, ecqu SINQ = 0, 3.

-7,38
-7.38

. Haiigure — 8COSZOC, ecan SIna = 0,4.

5,44
5.44

Haiigure — 180820 ecu SIn @ = —0,6.

-5,04
-5.04

. Haiigure 150820 ecan SN = 0,6.

4,2
4.2

. Haiigure 16C0$2(X, ecan sina =0,7.

0,32
0.32

Haiigure 11c0820 ecan SN = 0,2.

10,12

10.12

Haiigure — 150820 ecqu SINQ = —0,3.
-12,3

12.3

Haiimure 10c08 20 ecqp Sina@ =0, 1.

9,8

9.8

Haiiqure — 6C0S20 ecan SIN ¢ = 0,6.

-1,68
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e -1.68
103. Haiigure — 22C08206, ecom Sina = —1.

o 22

104. Haiigure 21 COS2X, econ sinax = —0,9.

e -13,02
e -13.02
1
coso = —.
105. Haiinure 30C0S20 ecan 3
e 276
o 276
1
106. Haiigure 25cos 205, ecam cos o = s
e 23
1
107. Haiigure 3cos 20(, L
e -15
e -1.5
3
108. Haiinure 23 COS2Q, ecm cosor= <.
o -154
e -154
1
109. Haiinure 49COS2X, ecn cosa = .
o 47
1
CosQ = —.
110. Haiimare 120820, ecm )
e -10,5
e -10.5
o 4
COS = —.
111. Haiinure 65COS2Q, econ 5
e 18,2
e 182
1
cosQl = —.
112. Haiigure 27 COS2, ecoin 3
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2
CosSOf = —.
113. Haiignre 40C0S2¢X, ecau 5
o 0772
o 2772
1
CosSO = —.
114. Haiigure 18C0S2Q econ 6
o -17
cos Q@ = >
115. Haiigure 98 COS2, ecoin 7
o 2
Cosl = 1
116. Haiigure SCOS2X ecim 4
o .7
CosSO = E
117. Haiinure 9COS2X, ecnm 6
e 35
e 35
CosS O = >
118. Haiinure 147COS20 econ 7
e 3
o 1
coso = —.
119. Haiigure 60820 eciun 2
e 3
cosa = 0
120. Haiinure 49COS2X, ecn 7
e 23
COSOX = 4
121.  Haiimure 60C0S2Q ecnu 5
e 16,8
e 16.8
cCosS X = 4
122. Haiigure 70COS2, ecoin 5

e 196
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e 196

123.  Haiigure 980820, ecn %~ g
e 46
2 o3
124. HaiiguTe 3HaYeHH e BbIPAKEHUS 5—6¢cos”a , €CJIN M=
_3
° 32
133
o 32
S
o 4
35
o 4

N 2 .2 2 3
125. Haiiaure 3nauenne Boipakenus 10cos™ o—sin”~ o, ecam cos™ oL = 5

29
O
28
=
32
O
18
o 5

o 2 : 1
126. HaiiguTe 3navenne Bhipaskenus S —14cos” o, ecam sino =-— 7

152
o 7
_40
o 7
-4
o
54
o 2=
7
127. Haiiaure 3Ha4YeHHe BLIPAKEHUSI 9sin’ o, — 4 , €CIH COSOL=— %
_40
o 9
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e 9
32

s 9

o —11

o .2 2 ) 5
128. Haiigure 3Ha4YeHHe BbIpasKeHus: SIN~ 0L —5Cc0S™ oL, ecam Sin Otzg.

_3
o 6
e 0
o -4
31
o —==
9

. . 2 2 .2
129. Haiinure 3nauenne Bpipaxkenuss 4sin” o —12cos™ o, ecam sin OL:%.

—15

o
. O
-2

o
33
o0 —=22
8

. .2 1
130. HaiinuTe 3Ha4enne BIpakenuss JSin” o —1, ecaim cosa = h

11

o 4
59

o 16
1

o 4
1

o 16

131. Haiigure 3Ha49eHne BbIpaKeHuss 5 — 3COS 20 , ecam sSinoL=-— % .
3

o 2
S

o 2
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23

o 12
25
. 12

o .2 2 2 1
132. HaiiguTe 3Ha4yenue BbIpaxkenuss  3Sin- o —3cos”™ oL, ecam COS oL = 3"

2
o 3
7
o 3
37
o 9
_1
o 3
N 2 ) ) 3
133. Haiigure 3Ha4eHHe BpIpakenus: 2C0S~ o.—4sin~ o, ecam Sin OL:E.
16
o 11
188
o 121
_26
o 11
4
o 11

. 2 : 1
134. Haiigute 3HaYeHUE BbIPAKEHUS 5cos“a—1, ecim sino= Z

_u
o 16
1
O4
59
. 16
11
o 4

. 2 . 2 2 2
135. HaiiguTe 3HaYeHHe BbIpakenuss  2CO0S~ o.—4sin” o, ecam COS 0L=7.
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([ ] 7
1n

o 49
2

o 1
2

o 1

. 2 . 3
136. Haiiaure 3nauenue Boipaxkenuss 7/ —5C0S” O, ecam Sino = 5

19
e 5
26
o 5
o 3
159
o 25
137. Haiigure 3Ha49eHHe BbIpaKeHus:  2Sin 2 o+4, ectm coso=-— % .
152
o 25
148
e 25
32
o 5
28
o 5

. .2 2 ) 3
138. HaiiguTe 3HaYeHHe BhIpasKenus:t /SIN~ 0L —COS~ O, ecaum Sin OL:Z.

S
o 2
1
o 2
e 5
o 1
s inZo— 2 sinzoL:2
139. HaiiauTe 3HaYeHHe BLIPAKEHUS 4sin” -5 cos a4 ecan 3.
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. 2 . 2
140. Haiinure 3nauenne Boipakenuss 4 —3CO0S” O, ecam SinoL= g .

14
o
88
o 25
11
o 5
37
e 25
141. HaiizuTe 3HaYeHHe BHIPAKEHHS 3—2C0820c, eciam Sinaz—%.
17
e 9
1
)
7
o 3
11
5 3

2 .2
142.  Bprlumcaure COS~ o0 —3sin” oL, ecuam coszazé.

7

° 7
P

o 7
143

o 49
3

o 1
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y 2 .2 .2 2
143. Haiiagure 3Ha4Yenne BoIpaskenuss 6Ccos”™ o —4sin” o, ecam Sin OL=7.

22
o 7
8
o 7
24
o 7
248
o 49
o . 7 3n
144. Haiigure sina, ecjm cos = —55 UT <a< >
24
Y —_—
25
24
o +=
25
24
o £
25
18
o —=—
25
. . 5 3 5
145. Haiigure tga, ecu sina = TR 71: <a< 7”
_12
5
o ii
12
5
Y —_—
12
5
o —

146. W3BecTHO, uTO cosa — sina = 1, 2. Haiigure (cosa + sina)? — 5sina - cosa.

e 1,66
o 16,6
o 0,166

147. Boruucaure sin(a + f),ecau cosa = %,sinﬁ = —g, 0°<a<90%180° < B <
270°.
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, 4 .,
148. H3BecTHO, 4TO Sina = P HaijignTte cos2a

o 1

e (0,28
o 2,28
o 0,36

. , 3

149. HaiiguTe 3HaYeHUe BbIpakeHnss 2 — 5cosa, ecjiu N3BECTHO, 4TO Sina = Pl 0<
T
a<-
2

o -2

o 6

O

o 4

o -4

150. HaiiguTe 3HaYeHUEe BbIpa:keHHss 5 — 3cosa, ecjiu U3BECTHO, YTO SiNA = ? n’z—r <
a<m

o 7

o -7

o 5

o 2

o 3

151. Beruncanre V8sin(mw + a) - cos(m + a) npu a = g

o )

o -2

o 0,5

o -0,5

o 4

152. HaiiguTe 3HaYeHHE BbIPakeHUsT 5cosa — 3, ecJiM U3BECTHO, UTO Sina = g " g <
a<m

e -6

o 6

o 3

o 0

o 4

o -4
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153. Buruncaure V3cos (g — a) -cos(m—a) npua = g

3
e —=
4

o

O
N |- -(:]ﬁ Nlél | w

. , V5 om
154. HaiiguTte 3HaYeHHe BbIpakeHUss 3COoSsa — 2, ecJId U3BECTHO, UTO Sina = S Hy <

a<lm
e 4
o 4

155. Pemmure ypaBHeHue 2c0SXx = \/2—5
o (—1)”%+nn,nEZ

o =+ % +mn,nez

o) %+ 2nmtn,n € Z

o +

N

+2nmn,n€Z

156. Pemurte ypaBHeHue Sin (—g) +-=0
o) i%+ 2nmn,n € Z

o) i§+ 2ntn,n € Z

o g +4ntn,n € Z

o (—1)"%+nn,nEZ

° (—1)”§+ 2nn,n € Z

157. Pemmre ypaBHeHHe 2C0S (g — x) -V2=0
o (—1)”%+ 2nn,n € Z

o) %+2nn,nEZ
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o) i%+2nn,neZ

° (—1)n%+nn,n eEZ

158. PemmTe ypaBHeHHE COS (g) = %

e + %n +4nn,n € Z

o ig +2nn,n€Z

o 107” +4nn,n € Z

o) i% +2nn,n€Z

o (—1)"%+nn,nEZ

159. Pemmnte ypaBHenue 1 + sin(mr —x) =0
° —g +2nmn,n€”Z

o) §+ 2Znm,n € Z

o i% +2nmn,neZ

o) §+7m,nEZ

160. HaiiguTe pelieHne ypaBHeHUs 4cos§sin (g - x) =—3

o) i%+nn,nEZ
o +Z+42mmnez
o) is?n+7m,n€Z
o 77T+27In,nEZ

6

o) +%+27m,neZ

161. TIlpu xkakux 3HAYeHUAX X 3HAYeHUe PyHKuuu f(x) = 8sin§cos§ — 2+/2 paBHo 0?
o i%ﬂ +3ntn,n€Z
o ()T 4+ nez
8 2
o (-D"E+ZE ez

o (—1)”%+nn,ne2

162. Pemmute ypaBHeHue 2C0S G) =1
o + 2?” +4nmn,n € Z

o iz?n+1m,neZ
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10
o Tn+41m,n eEZ

o (—1)”§+nn,neZ

o ig+2nn,n€Z

163. Pemmurte ypaBHeHHE COS (37” + x) -1=0
0 %—i— nmn,n ez

° §+ 2nmm,n € Z

o + % +m,ne”z

o (—1)”§+27m,nEZ

164. HaiinuTe pelieHUs1 ypaBHeHUs! 4sin%sin (371[ + x) +v2=0

mn

o) ,NEZ

4
0 i%+nn,nEZ
o %n+2nn,neZ
° i%+2nn,n€Z

o (—1)”%+nn,neZ

165. Tlpu kakux 3HAYEHHMAX X 3HAYeHUe PpyHkuum f(x) = 4sin§cos§ — /2 paBno 0?
o (—1)”%+nn,n€Z

o (—1)”§+nn,n€Z

° (—1)”§+27m,nEZ

o i§+2nn,n€Z

166. Pemmure ypaBHeHue 4sin (g) =2v2
o %

o =+

° (—1)"§+ 2nn,n € Z
o (—1)"%+nn,n€Z

167. PemmTe ypaBHenne v2cos (g + x) +v2=0

o ig+2nn,nEZ
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° %+27m,neZ
0 —%+2nn,n€Z

o §+nn,n€Z

168. HaiinuTe pemieHus1 ypaBHeHUs! 4cos§sin (g - Zx) +v3=0

0 iz+2nn,nEZ

18 w

-+

o +mn,n€’Z

U w

—Z-i—nn,neZ

°
-+

o)
[+
o1l

+m,ne”Z

o) Z_Z +m,n€”Z

169. Pemmure ypaBHenme 2sin2x —1 =0
o iln—z +2nn,n€”Z

o 1”—2 +nmnn€Z

o (—1)":—2+7Tn,n€Z

o (-D"“+>nez

170. Pemmurte ypaBHeHHe 25in (g + x) +vV2=0
o + % +mm,ne’Zz

o %ﬂ +2ntn,n€Z

o i%ﬂ +2nmn,n€Z

o (—1)"%+nn,neZ

o) E+E,nEZ
4 2

171. Haiinure pemienus ypasHenus 2tg % cos (x + g) =3

° i%—§+2nn,neZ

0 ig—§+2nn,neZ

0 iz—z+nn,neZ
6 3

o i%+%+nn,nEZ

172. Pemmure ypaBHenue Sin(—4x) = g

o —kD)"Z+2 nez
16 4
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s mn
o xt—+—,nez
16 4
71 mn
o —+—,ne€ez
16 2

0 i%+nn,neZ

E,neZ

_yn+1 T
¢ ( 1) 16+4-

173. Pemmure ypaBHenue Sin(mw — x) — % =0

o E+1m,nEZ

3w

o —+nz—n,nEZ

o)}

0 i%+nn,nEZ

° (—1)"%+nn,n€Z

[ . 1
174. Haiiaure Bce pelieHus ypaBHeHusi: sin’x + cos (5 - x) =1 - cos’x

o 2nn,n€Z

175. Haiiaure pemenus ypasHenus 3ctg gsin (x + g) -V3=0
0 §+ 2nmn,n € Z
s
° - +2nm,n € Z
o %+ nmn,n€E”Z
o + % +2nmn,n € Z

176. PemmTe ypaBHeHUE sinz ~1-0

N

° (—l)nz?n+ Atn,n € Z
o iz?n+27m,neZ
o (—1)"2?”+7m,n €Z

0 —2?”+ 2nn,n € Z

177. PemmTe ypaBHenue v3cos (g - x) -1,5=0
o (=1t g +mn,n€’Z

o §+nn,n€Z
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0 i§+nn,nEZ

° (—1)"§+nn,neZ

178. HaiiauTe Bce pelmieHus ypaBHeHHUs: COS%x + sin (g + x) + sin’x =1

o mnNeEZ

o —neZz
4
Vs
0 iz+nn,nEZ

° §+nn,nEZ

179. Haiinure pemeHusi ypapHeHus 3tg g cos (x + g) —-V3=0
o =+ % +2nn,n€Z

° —E+27m,nEZ

180. Pemmte ypaBHenne —/8sin2x +2 =0

s mn
o =+X
8 2

,NEZ
_qynk

e (-1) 8+2,nEZ

o (—1)”%+nn,nEZ

o i§+7m,nEZ

181. Pemmre ypaBHenue cos(—2x) = %

° i%+2nn,nEZ
T

o ig+7m,nEZ
T

o i;+7m,nEZ

0 i§+2nn,n€Z

182. Haiiaure pemenus ypaBHenus: sin?5x + cos(m — x) = 1 — cos?5x

o mMn,NeEZ

° g+7tn,nEZ

+2nm,n € Z

O
N

o
-
SNE]

+nz—n,nEZ

183. Pemmute ypaBHeHue 2Sin (x - E) cos% =1
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o) ig+nn,neZ

o (—1)”%+%+2nn,nez
° (—1)"%+%+nn,n€2
o) i%+%+nn,neZ

184. Pemmre ypaBHenue sin(—2x) — \/2—7 =0
o * % +2ntn,n€Z

o (—1)"+1%+nn,n 4

o (—1)"g+nn,n€Z

o (D™ Z+Tnez

185. Pemmute ypaBHeHue 2sin (g - x) —V2=0

o i%n+nn,nEZ
° i%+27m,nEZ
o i3n+2nn,nEZ

4

o (—1)”%+nn,nEZ

186. Haiimure pemenns ypapuenus: 2cos(mx — ) =2

o ti+42nn€”

0 i%+2n,neZ

o) i%+n,neZ
3

o) Z+n,n€Z

187. HaiianTe pelenust ypaBHeHus: 2C0S (g — %) cosg =1
o §+ itn,n € Z
Vs
o 3 +mnne€’Z
o %+ 2nmn,n € Z

n
O 7,7162

188. PemmTe ypaBHeHHE COSX = — g
o =* % +nmn,n€Z
o =+ % +2mn,n € Z
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° i%n—i- 2nn,n € Z

0 +%+ mn,ne”Z
189. Pemmure ypaBHenue 2sin3x—1 =0
o i%+ 2ntn,n € Z
o +—+2 nez
18 3
o (—1)"%+nn,n€Z

i

_1yn™®
o (-1) 18+3,nEZ

190. Haiigute pemenust ypaBuenus: 2sin(mx —m) + 1 =0

o nNnez

° (—1)"%+n,nEZ

o) i%+n,neZ

191. HaiinuTe penieHusi ypaBHeHusi: 2sin (Zx - E) sin% =1
o 3?” +mn,n€Z

o * %ﬂ +nmn,ne€Z

o %ﬂ +2ntn,n € Z

o %ﬂ +nmn,n€Z

192. Ykaxxure adCHUCCHI TOYEK IepecevyeHusi rpapukoB GyHKUMit
2tg?x + sin’x, g(x) =1+ tg*x — cos’x

o 4mn,n€e”Z

e Tnnez

o Znez
2

o V2min,n€Z

193.  VYkaxurte abcumcchbl TOUEK nepecevyeHns rpagpukoB PyHKIUIH
ctg —tg?x+1, gx)=2-—

ctg?x

o =+

N

+mn,n€”Z

o —§+nn,neZ
Vs
o —Z+27Tn,n€Z

° %+7m,neZ

161
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3
194.  VYkaxute aGcuucchbl ToYeK nepecedeHus rpadpuka pynkuuu f(x) = cos2x — g c

ocb10 OX.

0 iln—2+27m,nEZ
o (—1)n%+ﬂn,nEZ
Vs
e +—4+mnnez
12
s
o —+2mnne’”z
12

. 1
195. VYkaxkurte adciucchl ToUeK nepecedenusi rpaguka pynxuun f(x) = sinbx — 3¢

ocblo Ox.

o i:—6+nn,neZ
_qyn m
o (—1) =t 6,neZ
0 i£+ﬂ,nEZ
36 6
o (—1)"%+nn,neZ

. 1
196. VYkaxurte adciucchbl ToOUeK nepecevyeHusi rpaguka pynxuun f(x) = sindx — ;¢
ocbi0 Ox.

o) il+27m,nEZ
24
o) i£+7m,nEZ
24
o (—1)”%+nn,nEZ
o (-D)"Z+ nez
24 4

197. Haiijaure abcuuccsl 00mMX TOYeK rpadpuxa GyHkom y = 2cos§ unpsimoii y = 1.

T

| N

° i3 +4nn,n e ’Z
o i§+4nn,nEZ
o i§+27m,nEZ
o i%n+27m,nEZ

198. HaiinuTe adcumccbl 001UX ToOYeK rpadukoB pyHkumii f(x) = sin% cos (x + g),

g =-2

0 S?R-I-ZT[TL,TLEZ
° is?”—§+2nn,nez

o i%—§+nn,neZ
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2
i?”—§+nn,nez

199. HaiiguTe Bce 3HAYEHHUS] APTYMEHTA, PH KOTOPLIX 3HaYeHus pyHkuuii f(x) =
cos?4x + 1, g(x) = sin’x coBnagaot

° E+E,neZ
8 4
o tX+Z nez
8 4
o m+2rm,n€E€”Z
o) —%+nn,nEZ
200. Pemmre ypaBuenue Sin 2x=0,5.

i§+4nk, keZ

O
ko 1
-1 —=+=nk, keZ
o D pptgmk ke
_%+nk,keZ
O
(—1)"§+2nk, keZ
O

201. Pemmre ypaBHeHue /—1,5 cosx = sinx

° 2?T[+21Tn,nEZ
0 iz?n+2nn,nEZ
0 —z?n+21m,nEZ
41T
0 ?+21Tn,nEZ
202. PemmTe ypaBHenue sinx +v3 cosx = 0
0 %+2nn,nEZ
0 i%+27m,n€Z
0 §+1Tn,nEZ

° —g+1m,nEZ

. 1
203. Pemurte ypaBHeHHe 2SinX COSX = 2

o ig+nn,nEZ

_q)yn™ T
o (—-1) S+t-nel
o (—1)“E+nn,n€Z
o ig+2nn,nEZ

N n
o —+—ne€el’
12 2
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204. Pemure ypaBHeHnue sin3x = %
0 i%+ 2ntn,n € Z
o + 4 E,n €EZ
18 3
o (—1)”%+nn,n€Z
o (-1D)"EZ+2 nez
18 3

205. Pemure ypaBHeHHMe COSX + ? =0

o (—1)”%+Tm,n €Z

o (—1)”5?”+1m,n €Z

o -_l—%+ 2nn,n € Z

° is?n+ 2nin,n € Z

206. Pemmurte ypaBHenue 2sin3x =1
o (-D"I+7nez

o (-D"Z+ZEnez

T 21n

_q{)yn T 2mn
o (-1) ot 3,nEZ

T

_1yn™®
e (-1) 18+3,n€Z

in2x = 2
207. Pemute ypaBHeHHe 3Sin2x = W
o (—1)"§+nn,neZ
)y, m
o (—1) ct5n €EZ
o (—1)"%+nn,neZ

)y,

o (-1) S tT7nEZ
51 . 5m

208. PemmTe ypaBHeHHE ZCOS?x ‘sin——-x +1=0
° —i+gn,neZ

10 5

_1)yn3 o
o (1) cto . neZ

3 12

o ———nnez
10 5
3 12
o ————nnez
10 5

4.2.3.6. IIpousBoanas GpyHKI MM, €e MIPUMEHEHUE

Tecm:
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1,
< ==t"+25
MaTepI/IaJILHaﬁ TO4YKaA IBUKETCHA NPAMOJHUHECHUHO 110 3aKOHY =) 7t (rne X —

paccTosiHue OT TOYKHU O0TCUYETA B METPax, { — BpeMsl B CEKYH/AaX, HU3MEPEHHOe ¢ Havyaja
nBu:kenusi). Haligure ee ckopocthb (B M/c) B MOMeHT Bpemenn £ = 1 c.

1

2
MartepuajibHasi TOUKA ABUKETCH MPSAMOJUHEHHO M0 3aKOHY x(r) =1" =31 =29 (rne x —
paccTosiHue OT TOYKHU O0TCYETA B METPax, { — BpeMsl B CEKYH/AaX, HU3MEPEeHHO0e ¢ Hayaja
nBu:kenusi). Halinure ee ckopocTh (B M/c) B MOMEHT BpeMenn £ = 3 c.

3

|
. x()==r* +4r 20
MarepuajbHasi TOYKA IBHKETCS MPSIMOJIMHEIHO 110 3aKOHY 6 (rme x —

paccTosiHue OT TOYKHU O0TCUYETA B MeTpax, t — BpeMs B CEKYH/aX, U3MePEeHHOe ¢ HaYaJja
nemxenns). Haiiqure ee ckopoers (B M/c) B MomenT Bpemenn [ = O ¢,

6

1
. x(t)==r—1+14
MarepuajbHasi TOYKA IBUKETCS NMPSAMOJIUHEHHO MO 3aKOHY 2 (rme x —

paccTosinie OT TOYKH 0TCYeTAa B MeTpax, t — BpeMsl B CEKYH/IaX, H3MepeHHoe ¢ Hayaja
nemxenns). Haiigure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ — 3e.

2

1
. x(1)= =2 +7t+13
MarepuajibHasi TOYKA ABUKETCS NMPSAMOJUHEHHO 110 3aKOHY 3 (rme x —

paccTosiHue OT TOYKHU 0TCYETA B MeTPax, t — BpeMsl B CEKYHIaX, M3MEpPEeHHoe ¢ HayaJia
neuxenns). Haiiaure ee ckopocth (B M/c) B MomenT Bpemenn [ = O ¢,

11

2 g
MartepHajbHasi TOUYKA ABHKETCSH NPAMOJIHHENHHO 110 3aK0Hy (1) =1"=T71-20 (rme x —
paccTosiHue OT TOYKHU 0TCUYETA B MeTPax, t — BpeMs B CEKYHaX, M3MEpPEeHHOe ¢ HaYaJia
npmxenns). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ — D¢,

3

1,
- x(t) = —=t"+3t+29
MaTepI/laﬂBHaﬂ TOYKaA IBUKETCHA NPAMOJIHUHECHUHO 110 3aKOHY (®) 4 (rz[e X—

paccTosiHMe OT TOYKHU 0TCYETA B MeTpPax, t — BpeMs B CEKYHJaX, H3MEpPEHHoe ¢ HaYaJia
neuxenns). Haiiaure ee ckopocTth (B M/c) B MOMEHT BpeMenn [ = 2e.

2

|
. x(t) = —t>+1—25
MarepuajibHasi TOUKA ABHIKETCS MPSIMOJTUHEHHO 110 3aKOHY 6 (roe x —
PAcCTOsIHHE OT TOUKH 0TCUETa B METPAX, t — BPeMsl B CEKYHI4X, H3MEPEHHOE C HAYAIa

nBuxxenusi). Haiigure ee ckopocTs (B M/C) B MOMEHT BpeMeHH c.

2

. 1
. x(1) = —=249r—29
MaTepna.m,Haﬂ TOYKaA IBMIKETCHA IIPAMOJUHEUHO 110 3aKOHY 2 (rz[e

X — paccTosiHie 0T TOYKH 0TCYETA B MeTpax, t — BpeMsl B CEKYH/1aX, H3MePeHHOe C
Havaua apuskennsi). Haiigure ee ckopocts (B M/c) B MOMEHT BpeMenu [ — 7.

2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

2
MartepuajbHasi TOUKA IBUKETCS NPSIMOJIUHEIHO 10 3aKOHY ) =—1"+7t -4 (roe x —
paccTosiHMe OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYH/AaX, H3MepeHHOoe ¢ HayaJjia

neuskennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ — Le.

5

1,
< x(t)=st"+3t
MaTepna.m,Haﬂ TOYKaA ABMIKETCHA NPAMOJUHEUHO 110 3aKOHY ) 2 (rne X—

paccTosiHMe OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYHIaX, H3MePeHHoe ¢ HayaJjia
npmkenus). Haiiaure ee ckopocth (B M/c) B MOMeHT BpeMenn [ = 3e.

6

1
. x(t) = > +7r =20
MaTepl/IaﬂbHafl TOYKA IBMIKETCHA IIPAMOJUHEUHO 110 3aKOHY 2 (rne X—

paccTosiHue OT TOYKH 0TCYETa B MeTpax, t — BpeMs B CEKYH/aX, U3MEPEHHOe ¢ HaYaJa
nBuskenus). Halizure ee ckopocTh (B M/C) B MOMEHT Bpemenn [ = 7e.

14

N2
MaTepnaabHasi TOYKa ABHKETCS MpsIMosHHeiino mo saxony ~(1) =7 71 +3 (rpex
paccTosiHHE OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CeKyH/IaX, H3MepPeHHoe ¢ HaYa/Ia
nBuskenns). Haiiqure ee ckopocrsh (B M/c) B MoMeHT Bpemenn ! — Y ¢,

25

1,
- x(t)=—t"+9—25
MarepuajbHasi TOYKA ABUKETCH NMPSAMOJUHEHHO M0 3aKOHY 5 (rme x —

paccTosiHue OT TOUKH OTCYETA B MeTPax, t — BpeMs B CEKYH/aX, H3MEPEHHOe ¢ HaYyaja
nBuskennsi). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ = Se.

11

. (1) =2 — 3 —
MarepHajbHAS TOYKA ABHIKETCS IPSIMOJIHHEITHO 110 3aKony “(!) =1 —3 =2 (rpe x —
PAaccTOsiHME OT TOYKH 0TCYeTa B METPax, t — BpeMsi B CEKYH/1aX, H3MePeHHoe ¢ HayaJja

nBuskennsi). Haiiqure ee ckopocrsh (B M/c) B MoMeHT Bpemenn ! = Y ¢,
15
1 2
. x(t)=—=t"+8—3
MaTepuajbHasi TOUKA ABUKETCH MPAMOJIUHEHHO M0 3aKOHY 2 (rme x —

paccTosiHue OT TOYKH 0TCUYEeTa B MeTpax, t — BpeMsl B CEKYH/1aX, H3MepPEeHHOoe ¢ HavaJjia
npmskenns). Haiiqure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ = Le.

1
. x(t) = =12 427
MartepuajibHasi TOYKA JABUKETCH MPSIMOJIUHENHO 10 3aKOHY 2 (rme x —
paccTosiHMe OT TOYKH OTCUYETA B MeTPax, t — BpeMsi B CEKYH/1aX, U3MEpPEeHHOoe ¢ HaYyaJia
nBuskenus). Haiiaure ee ckopocrs (B M/C) B MOMEHT BpeMenu [ — 9ec.

9
=1* 45t 16
MaTepuaabHas TOYKA ABIKETCS IPAMOIHHeiiHo mo 3akomy *(7) =7 +57 —16 (rpex

paccTosiHie OT TOYKH OTCUYETAa B MeTpax, t — BpeMsl B CeKYH/1aX, HU3MepeHHOoe ¢ HaYyaJia
nuzkenns). Haiinure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = Le.

7
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19.

20.

21.

22.

23.

24.

25.

26.

27.

|
. x(t) = —=t* +61—5
MartepuaibHasi TOYKA JBUKETCS MPAMOJIHHEHO M0 3aKOHY 3 (roe x —

paccTosiHie OT TOUKH 0TCUYETAa B MeTpax, t — BpeMsi B CeKYH/1aX, HU3MepeHHoe ¢ HayaJia
neukennsi). Haiinure ee ckopocthb (B M/c) B MomenT Bpemenn I = O ¢,

2

1
. x(t) = =r> +8t—15
MarepuajibHasi TOYKA IBHKETCA NMPAMOJUHEITHO M0 3aKOHY 3 (rme x —

paccTosiHle OT TOYKH 0TCYETA B MeTpax, t — BpeMsl B CEKYH/AaX, U3MEPEHHOE ¢ HAYaJIa
nBuskenns). Haiizure ee ckopocthb (B M/C) B MOMEHT BpeMenn [ — 6.

12

2
Martepua/ibHasi TOYKA ABUKETCHA NPAMOJIHUHEIHO 110 3aKOHY x(t) =" +1+12 (roe x —
paccTosiHie OT TOUKH 0TCUYETa B MeTpax, t — BpeMsi B CeKYH/1aX, H3MepPeHHOoe ¢ Ha4yaJjia
nBuxkenust). Haiiure ee ckopocTh (B M/C) B MOMEHT BpeMeHu [ — 9ec.

19

_ 2 _
MartepuajibHasi TOYKA ABHKETCHA NMPSIMOJIUHEHO 110 3aKOHY x(t) =t"+71 =5 (rme x —
paccTosiHMe OT TOYKH 0TCUETa B MeTpax, t — BpeMsi B CeKYHJaX, H3MepPeHHOoe ¢ HayaJia

nBuskenus). Haiizure ee ckopocThb (B M/c) B MOMEHT BpeMenn [ — 2e.

11

1
. x(t) == +51+13
Martepua/ibHasi TOYKA ABUKETCHA NPAMOJIHUHEIHO 110 3aKOHY 2 (roe x —

paccTosiHie OT TOYKH OTCUYETAa B MeTpax, t — BpeMsi B CeKYH/1aX, HU3MepPeHHOoe ¢ HayaJia
nBuxkenust). Haiiure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ = 3ec.

8

1
. x(t)= P24+ Tt+7
MartepuaabHasi TOYKA ABHIKETCS] MPAMOJIHHEHO 10 3aKOHY 6 (rme x —

paccTosiHMe OT TOYKH 0TCYETA B MeTpax, t — BpeMsl B CEKYH/AaX, U3MEPEHHOE ¢ HAYaJIa
nBuxkenust). Haiiure ee ckopocTh (B M/C) B MOMEHT BpeMenu [ — 3e.

8
15
. x(r) =—1"+2r4+20
MatepuajibHasi TOYKA ABUKETCH NPSIMOJIUHENHO 10 3aKOHY 4 (roe x —
paccTosiHie OT TOYKH 0TCYeTa B MeTpax, t — BpeMs B CeKYH/I3X, H3MepenHoe ¢ HavaIa
nBuzkeHust). Haiinure ee ckopocTh (B M/c) B MOMEHT BpeMeHH c.
4

2
MarepuajibHasi TOYKA IBUAKETCH MPSAMOJUHEHHO 110 3aKOHY x(t) =17 =21 420 (rne
X — PACCTOSIHUE OT TOYKH O0TCUYETA B MeTPax, t — BpeMsl B CEKYH/IaX, H3MEPEHHOE C
Hauaja aBu:kenus). Haiiaure ee ckopocts (B M/¢) B MOMEHT BpeMenu [ = 2e.

4

] )
. x(t) = —=+5t+23
Martepua/ibHasi TOYKA ABUKETCH NPAMOJIUHENHO 110 3aKOHY 2 (roe x —

paccTosiHie 0T TOUKH 0TCYETa B MeTpax, t — BpeMsi B CeKYH/1aX, U3MepPeHHoe ¢ HayaJia
npuzkennsi). Haiinure ee ckopocrs (B M/c) B MomenT Bpemenn [ = 1 ¢,

4
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28.

29.

30.

31.

32.

33.

34.

35.

36.

1
. x(t)=-1> —1+16
MarepuajbHasi TOYKA ABUKETCH MPAMOJIHHENHO M0 3aKOHY 4 (rme x —

paccTosiHMe 0T TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CeKYH/1aX, HU3MepPeHHOoe ¢ HaYyaJla
neuxkenust). Haiinre ee ckopocTh (B M/C) B MOMEHT BpeMenu [ = 10¢,

4

1
X(r) = Etz +2t+3

MarepuajibHasi TOUKA JIBHKeTCA NPSAMOJHHEIHO 110 3aK0HY (rme x —
paccTosiHMe 0T TOYKH 0TCYETa B MeTpax, t — BpeMsi B CeKYH/1aX, HU3MepPeHHOoe ¢ HayaJia
neuxkenusi). Haiiqure ee ckopocts (B M/c) B MomenT Bpemenn ! = O ¢,

8

1 2
- x(t) ==t =Tt +30
MartepuajibHasi TOUKA ABHKETCH NPSIMOJHHENHO 10 3aKOHY 2 (rme x —

paccTosiHMe OT TOYKH 0TCYETA B MeTPax, t — BpeMsi B CEKYH/IaX, U3MEPEHHOe ¢ HaYyaja
nBuskenns). Haiizure ee ckopocthb (B M/c) B MOMeHT BpeMenn [ = 10,

3

1
. x(t) = —=t2+71—24
MaTepHaJ’lbl—[afl TOYKa IBUKETCHA IMPAMOJIUHECUHO 110 3AKOHY 2 (F}Ie

X — pPaccTOsiHUE OT TOYKHU 0TCUYETAa B MeTpax, t — BpeMsl B CeKyH/1aX, H3MepeHHoe C
Hauaja ABukenns). Haiizure ee ckopocTh (B M/C) B MOMEHT Bpemenn [ — Se.

2

1
. x(t) = —=1* 42t 424
MarepuajibHasi TOYKA ABHKETCS NPAMOJHHEIHO 110 3aKOHY 2 (rae

X — PacCTOsIHNE OT TOYKH OTCYETAa B MeTPax, t — BpeMs B CeKYH/IaX, H3MEPEHHoe ¢
Havaja asuskenns). Haiiaure ee ckopocTh (B M/c) B MOMeHT BpeMenn [ = Le.

1

1
. x(t) = —5" 4 — 1
MarepuajbHasi TOUKA JBHIKETCS MPSAMOJIHHEIHO 110 3aKOHY 2 (rme x —

paccTosiHMe 0T TOYKH 0TCUYeTa B MeTpax, t — Bpemsd B CeKYH/I3X, HjMepeHHoe ¢ Havaia
nBuxxenusi). Haliqure ee ckopocTh (B M/C) B MOMEHT BpeMEHHU c.

3

1,
o x(t)=—=t"+7t+10
MaTepnaanaﬂ TOYKA IBUKETCH NPAMOJUHECUHO IO 3aKOHY 4 (rz[e X—

paccTosiHMe 0T TOYKH 0TCYEeTAa B MeTPaxX, t — BpeMs B CEKYH/aX, U3MEpPEHHOEe ¢ Ha4aJia
nuskennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 4e.

5

1
. x(t)=—=*+9r—26
MarepuajibHasi TOYKA ABHKETCH NMPSAMOJIMHEIHO 110 3aKOHY 4 (rme x —

paccTosiHMe OT TOYKH 0TCYETAa B MeTpax, t — BpeMsl B CEKYH/1aX, HU3MePeHHOe ¢ HayaJia
nBuzkenus). Haiigure ee ckopocrs (B M/c) B MOMEHT BpeMenn [ — 8.

5

l 2
. x(r) =—=t"+41+23
MaTepuajJbHasi TOUKA IBHKETCHA MPAMOJMHENHO MO 3aKOHY 6 (roe x —

paccTosiHle 0T TOYKH 0TCYEeTAa B MeTPaxX, t — BpeMs B CEKYH/aX, U3MEpPEHHOEe ¢ HAa4aJia
nBukennsi). Haiiqute ee ckopocts (B M/c) B MomenT Bpemenn ! = O ¢,
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37.

38.

39.

40.

41.

42.

43.

44.

45.

2

Sy 2
MaTepuajJbHas TOUKA IBHKETCHA MPAMOJMHENHO MO 3aKOHY () =17 =9 +8 (rme x —
paccTosiHMe 0T TOYKH 0TCYEeTAa B MeTPaxX, t — BpeMs B CEKYH/aX, U3MEpPEHHOEe ¢ Ha4aJia
nuskenns). Haiinure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = 8 c.

7

1,
. x(f)=-t"=3t—16
MarepuaJjibHasi TOUKA JIBUKETCH MPSIMOJUHEHHO 10 3aKOHY 4 (rme x —

paccTosiHMe 0T TOYKH 0TCYETAa B MeTPaxX, t — BpeMs B CEKYH/IaX, U3MEpPEHHOEe ¢ Ha4aJia
nuskennsi). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ — 10¢.

2

2
., (1) = — 3
MartepHaJbHAS TOYKA IBHKETCS PSIMOJIMHEIHO 10 3aKOHY (7) 7491413 (rne
X — paccTosiHie OT TOYKH 0TCYETa B MeTpax, t — BpeMsl B CEKYH/AaX, U3MepPeHHoe ¢
Hauaja apuskenns). Haiiqure ee ckopocTh (B M/c) B MOMEHT BpeMeHH [ = Je.

3

1
. xt)= =2 +9+15
MaTepI/IaﬂbHaﬂ TOYKA IBUKETCH NPAMOJHHECUHO IO 3aKOHY 2 (FI[e X—

paccTosiHie 0T TOYKH 0TCYETAa B MeTPaxX, t — BpeMs B CEKYH/1aX, U3MEpPEHHOE ¢ HAa4aJia
naBuxkennsi). Haiiqure ee ckopocThb (B M/c) B MOMEHT BpeMeHH [ = 2.

11

. x(t)==1r"+4
MarepuajibHasi TOYKA IBUAKETCH MPSAMOJUHEHHO 110 3aKOHY 3 (rme x —

paccTosiHie OT TOYKH 0TCYETa B MeTpax, t — Bpems B CeKYH/IX, M3MepenHoe ¢ Havana
nBu:kenust). Haiinure ee ckopocts (B M/c) B MOMEHT BpeMEHH c.

2

|
. x(t) = =1 + 41+ 28
Martepua/ibHasi TOYKA ABUKETCH NPAMOJIUHENHO 110 3aKOHY 6 (roe x —
paccTosiHie OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, HU3MepPeHHOoe ¢ Ha4yaJia

nuzkenns). Haiizure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = Je.

5

1
. x()==r*2r 12
MartepuajibHasi TOYKA ABHKETCH NPSIMOJHUHENHO 10 3aKOHY 3 (rme x —

paccTosiHie OT TOYKH 0TCYETA B MeTPax, t — BpeMsi B CEKYH/IaX, M3MEPEHHOe ¢ Hayaja
nBuzkenns). Haiiaure ee ckopocrs (B M/C) B MOMEHT BpeMenn [ = 10 ¢

2

y (1) =1 +4r— 18
MarepuajibHasi TOYKA ABUKETCH MPAMOJTUHEHHO 110 3aKOHY (roe
X — paccTosiHMe OT TOYKH 0TCYeTa B MeTpax, t — BpeMsi B CEKYHJaX, M3MEpPEHHOe C
Hauaja aeu:kenns). Haiiaure ee ckopocTh (B M/c) B MOMEHT BpeMenn [ = Le.

6

WA P
MaTtepuajibHasi TOUYKA IBUKETCS NMPSIMOJUHEHHO M0 3aKOHY x(t) =17 =Tt =9 (rme x —
paccTosiHMe 0T TOUKH 0TCYeTa B MeTpax, t — BpeMsi B CeKYH/1aX, U3MepPeHHOoe ¢ HayaJia
nBzkennsi). Haiigure ee ckopocts (B M/c) B MoMeHT Bpemenn [ = O ¢,
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46.

47.

48.

49.

50.

— 2 _gr_
Martepua/ibHasi TOYKA ABUKETCH NPAMOJIUHENHO 110 3aKOHY x(t) =17 =913 (roe x —
paccTosiHie 0T TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, HU3MepPeHHOoe ¢ Ha4yaJjia
nBuskennsi). Haiizure ee ckopocThb (B M/C) B MOMEHT BpeMenn [ = Te.

5

1
. x(t) = 1> +3t+4
MarepHuajibHasi TOYKA ABHKETCH NPSAMOJUHENHO 110 3aKOHY 6 (rme x —

paccTosiHle OT TOYKH 0TCYETA B MeTpax, t — BpeMsi B CEKyH/IaX, M3MEpPEHHOe C HaYyaja
nBuskenns). Haiizure ee ckopocrhb (B M/C) B MOMEHT BpeMenn [ = 6.

5

iy 2 m
Martepua/ibHasi TOYKA ABUKETCH NPAMOJIUHENHO 110 3aKOHY () =1"—2-38 (roe x —
paccTosiHve OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKYH/1aX, HU3MepPeHHOoe ¢ Ha4yajia
neuxkenusi). Haiiqure ee ckopocth (B M/c) B MOMeHT Bpemenn ! = O ¢,

14

1
. x(t) = =17 + 61— 20
MarepuajibHasi TOYKA IBUAKETCH MPSAMOJUHEHHO 10 3aKOHY 2 (rme x —

paccTosiHie OT TOYKH 0TCYETa B MeTpax, t — BpeMsi B CEKyHIaX, M3MEpPEHHOe C HaYyaja
nBuskenns). Haiinure ee ckopocthb (B M/C) B MOMeHT Bpemenn [ — 10¢,

16

. x(t) =1 +4t 29
MaTepI/IaJILHafl TOYKA IBUKETCH NPAMOJIUHECHHO 110 3AKOHY ~ (r)le
X — pacCTOsIHUE OT TOYKH O0TCUETA B ME€TPaXx, t— BpeMi B CCKYHAAaX, U3BMEPEHHOE C

HauaJa asu:kenns). Haiigure ee ckopocTh (B M/c) B MOMeHT Bpemenn [ — Se.

14

51. HaiiauTe yroJ HaKJIOHA KACaTeJbLHOI K M0JI0KUTEILHOMY HanpaBjiennio ocu Ox,

1
NpoBenéHHOM K rpaduKky GPyHKIUH Yy = —X 2 — 3X B TOUKe ¢ abcHuccoii (B rpaaycax)

45

1

52. HanummuTe ypaBHeHUe KacaTeJbHOM K rpa¢uky GyHKIUM Yy = X~ B TOUKE C

adcmuccoii x, = 0,5(B rpagycax)

y = 4x+4
y =x+4

y =4x+1
y = 4x+0,5

53. HaiiiuTe yroJi HaKJI0OHA KacaTeJbHOM K MOJI0KHTEIbHOMY HanpasJjeHuio ocu Ox,

54. HanummuTe ypaBHeHUE KacaTeJbHO# K rpaduxky pyHkuum y = x~

. 1 1
NpoBeIéHHOM K rpa¢uky QyHKIMH Y = X 2 + 3X B TOUKY € a0CHHUCCOl X = "

135

Z B TOUKeE C

adcuuccoii xo = 1
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y=-2x+3

y =2x+3
y =2x-3
y=-2x-3

55. Haiinure yrijioBoii Ko3(pQpuIHEHT KacaTeJbHOMN, NPOBEAEHHOM K rpaduKy QyHKINH

_l _1
y= nx+xBT0qux0—;

8

56. Haiiqure HanMenbInee 3navenne pynkuun y = log1(27 — x2).
3

-3

57. HaiinuTe Hanmenbuiee 3nauenne pynxuun y = log1(64 — x?).
4

3

58. HaiiauTe TouKky MEHHMYMa QyHKIHH Y = X - 1

0

59. llpu kakoMm 3HaYeHu b npsimasi y =3x + b siBJsieTcs KacaTeJbHOI K rpaguky

bynxmun y = 2x> — 5x +17
7

60. CyMMa HauGoJIbIIEro 1 HAaHMEeHbIIero 3Havenuii pynkuun y = -x° + 3x> + 5 na

orpeske [1; 3] paBua

14

61. HaiiauTe HanMenbIIee 3Ha4enne Gpynkunu y = X ! Ha orpeske [1; 4]

62.

63.

64.

65.

0,25
0.25
3
Haiinnre 3Hauenne npou3BoIHON GPYHKIMHU Y = X2 + 3X B ToUKe ¢ abcuuccoii Xy = 4
6
Haiigute naugosbinee 3Ha4enne pynkuuu y = x~2 na orpeske [1; 2]

1

3
HaiiguTte 3HaYeHHe NPOU3BOAHOI QYHKIIMU Y = X2 + X B TOUKe ¢ abcuuccoi xo= 16

25

Haiinure nponszsoanyro ¢pynkuum f(x) = In Vx+ 4
1

3(x+4)
1

3(x—4)
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1
o —

X+3
1
O
3(x+1)
3
o -
x+1

66. 3anana ¢pyukuus f(x) —\/—%, naiigure f "(1).
X

1
o -
6
1
o -
2
1
o =
3
5
[ ] —_
8
3
o =
8

67. Haiimure nponssoanyo pynxunn: f(x) = e=€0s3%

0 —cos3xe~€0s3x

o e —sin3x

—e —Cco0Ss3x

e 3sin3xecos3x

o ecos3x
%8 HaiignTe npousBoanyio pynkuun: y = logs;x + e*
1
e ¢~
xIn3
1
o e +——
In3x
1
o e+ —
3x

o e*+ 3e*

69. Haiiaure npoussoanyio pynxuuu f(x) = (7 — 2x)* B Touke M(3;2).
e -8

70. HaiiguTe npouspoanyio pynkuun f(x) = (5 + 3x)3 B Touxe M(2;3)
o121

71. Mpoussoanas ¢pyuxuun f(x)=4sin x + x> +1 B Touke xo=0 paBHa

e 4

72. llpousBoanas pynkuuu f(x)=xe* B Touke xo= 0 paBHa

e |
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73.

74.

75.

76.

7.

78.

79.

80.

1.

82.

83.

Ipoussognas pynkuun f(x)= al

34

YraoBoii ko3¢ dunuent kacarebHoii Kk rpaguky ¢pynxuuu f(x)=In x B Touke xo= -1

paBeH

-1

B TOYKe X9 = -1,4 paBHa

5x+8

JMudpepennuan pynkuuu f(x)=cos X paBeH

-sinxdx
cosx dx
sinx dx

-cosx dx

Ipouspoanas pynkunuu f(x)=5 Inx—x*-2 B Touke X9 =1 paBHa

1

IIpousBognas pynkuuu f(x)= xcosx B Touke xo=0 paBHa

IIpounsBognas pynkuun f(x)= 1

-16

Yraosoii ko3 dunuent kacareabHoii K rpaguky ¢pynxuun f(x)=e* B Touke xo=0 paBen

1

+2x

X
B TO4YKe Xo= -1,5 paBHa

Juddepenuuan pynxiun f(x)=sin x paBen

sin x dx

-cos x dx

cos x dx

-sin x dx

Ipoussoanas pynkuun f(x)=2cos x +x'+3 B Touke x9=0 paBHa

0

IMpousBoanas pynkuuu f(x)=x In x B TOuKe Xo=e paBHA

2

IIpousBoanas pynkuun f(x)=

4x+1

B TOuke Xo=0 paBHa
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84.

85.

86.

87.

88.

89.

91.

92.

O

Yraosoii koadgdunuent kacareabHol K rpagurky ¢pynkuun f(x)=sin x B Touke Xo= 77
paBeH

1

Mpouspoanas pynxuuu f(x)=3e* -x* -4 B Touke xo=0 paBHa

3

. T
IpouszBognas pyuknuu f (x)=x sinx B Touke x0=E paBHa

B TOYKeE X0=2,5 paBHa

1
IIpousBoanas pynkuuu f(x)= 5 +8x

42

YrioBoii ko3 puuuenT kacareabHol k rpapuky pynkuuu f(x)= cos x B Touke xo=0
paBeH

0

Haiigute /'(x) ecam h(x) = (4x+7)"
T7(4x+7)"°

44(4x+T7)"

44(4x+7)"°

77(4x+7)"

(4x+7)"

Jlana pynkuus y(x) =(4x+7)", naiigure y'(-2)
68

— 86

- 68

76

67

Jana ¢pyHkuus y = sinx+cosx, Boraucanre y'( 41—)

0

HaiinuTe Bce X, Npu KOTOPHIX 3HAYeHUE MPou3BOAHON PyHkmuu f(x)= x + In(2x—1)
PABHO HYJIIO.

1

2
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o -1

93. Haiimure f'(x), ecim f(x) =log,(2x+1)

« 2
(2x+1)-In2
1
O ————————————————————————
(2x+1)-In2
In2
, 2
2.-2x+1)
1
o b
2In2-(2x+1)
2
O
(2x+1)

7x

%% Haiigure f'(x), ecin f(x)= ¢

X

. e (7-In7)
7X
e =7 "7
O _—
(7%)?
e m7-7"
O ————————————————————————————
7x
o e (Ix-In7)
(7%)°
7e™ =7 In7
O e —
7.)('

95. Haiimure f'(x), ecam f(x)=1g9%x

-9

o —
sin “ 9x

9

o -
sin “9x
—-9x

O 2
cos” 9x
9x

o —
sin “9x
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9

e COS’Ox

96. Haiigure f'(x), ecam f(x)=In(x+3)-(x—-3)
2x

x*=9

(x* =9)?

97. Haiigure y'(x), ecam y(x) =sin xcos2x

O COSXCOS2x—sin 2xsin x

cos x(cos” x —5sin * x)

(@]

cos x(sin 2x + sin xcos2x)

o cosxsin 2x—4cos® xsin x

cos x(cos 2x + 4sin * x)

O

1

98. Haiigure y'(x), ecoim y(x) = ——
y'(x) y(x) G D)

15x
Gx-D*

—15x
Bx-1°

15
Gx-1)°

—15x
Gx-1y°

-15
(5x—1)°
99. Haiinure f'(x), ecim f(x)=(x" —2x> +3)°
o (x*=2x"+3)°-(6x* —12x" +18)

o (x'-2x"+3)-(24x° -36x%)
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o (24x* -36x+6x) -(x*—-2x*+3)°
o (24x® =36x% +18x) -(x* —2x> +3)°
o 6-(6x*—12x>+18) -(x* —12x° +18)

1
100- Hajimure f'(x), ecmm f(x) = (x* —36)2

X
o
x> =36
1
O —_—
Vx? =36
2x
O —_—
Vx? =36
—-X
o
x> =36
x—6
o
x> =36

3x—In(x+3)°

101. HaiignTe HauMeHbIee 3HAYeHHE QYHKIMH ¥ — Ha oTpe3ske [-2,5; 0].

y=In(x+5)° -5

102. Haiigute HauboabIIee 3HAYEHHE PYHKIMH ¥ Ha otpeske [—4,5; 0].

103. HaiiguTe HauMeHbIee 3HaYeHHe QyHKIHH Y — dx—4In(x+7) +6 gy
orpeske [—0,5:0].

e -18

104. Haiigute HauOo/IbIICe 3HAYEHHE PYyHKIHH Y = 8In(x+7) —8x+3 ya
orpeske [—6,5:0].

e 5]

105. HaiiguTe HauMeHbLIee 3HAYeHHe pyHKIMH Y — Ox — ln(9x) +3 Ha
1 5

0Tpe3xe[13’ 18

o 4

15
106. HaiianTe HanboabnIee 3Hauenne pynkmun ¥ = In(11x) — 11x+9 ga orpeske [Z 5} ’

e §

13 15
92 —;—|.
= 2x 13x+9lnx+8ﬂa 0Tpe31ce[14 14]

107. Haiigure Hanbosbee 3HAYeHHE GYHKIMHA
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[5_ 7
Ha oTpe3ke 6 6

b — 2 _
108. Haiixure HanMeHbIIee 3HaYenne PyHK ¥ — =X — X HInx—3

109. Haiigure Touky Makcumyma Qpyrxuun ¥ = In(x+5) —2x+9.
e 45
e 45

110. Haiignre Touky MuaamMyma ynxuun ¥ = 2% —In(x+3) +7.
e 25
e 25

. a3
111. Haiigute Touxky MunnMyma ynkun ¥ — X 1 (x+3)".

5
112. HaiiauTe TouKky MakcumMyMma gpyHkmuun ¥ = 0 (x+5)" —5x.
113. HaiiauTe TOYKy MUHEMYMA QyHKIHH ¥ = 4x —4In(x +7).

114. HaiiguTe TOuKy Makcumyma pynKkmun ¥ = 8In(x+7) —8x+3.

115. Haiiaure Touky Makcumyma pyukmuu ¥ = 2¥ — 13r+9Inx+8.

- y = 2x* — 5x+Inx — 3.
116. Haiigute TOYKY MUHUMYMa (DYHKIIUH

L G2 g X .
117. Haiiante HauMenbee 3uavenne Gyuxunn ¥ = ¢ ¢ 13 ga orpeske [1;2].

2
118. Haiigure TOUKy MaKcumyMma pyHrkmun > — In(x+4)"+2x+7.

_ 3
119. HaiignTe TOYKy MaKcumyma pynkmun ¥ — 2In(x+4)" —8x—19.

e 325

) — 2 —
120. Haiigure Touky Makenmyma ynkuun Y = 054 —7x+12Inx+3.

e 3
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2 .
121. HaiiznTe HaMMeHbIlee 3HaYenne GyHKIUH * 4x” —10x+2Inx —5

3].

Ha oTpe3ke [0,3;

(X —9x+9)

122. HaiiguTe HAMMeHbIIee 3HAYEHHE PYHKIMH ¥ — Ha oTpe3ke [6; 8].

y— 2x2 — —
123.  HaiiguTe Touky Makcumyma dynimun ¥ — X —25¥+391Inxr—>54.

(x—8)e"’

124. HaiiguTe HAMMeHbIIEe 3HAYEHHE PYHKIMH ¥ Ha OTpe3Ke [6; 8] :

R x—16
125. HaiiguTe TOYKY MUHUMYMA GyHKIuU ¥ — (x+16)e™ .

o -17

s (O )Y
126. Haiigure Touky Makcumyma GyHKoum » = (9—x)e™.

N o3 X
127. Haiiaure TOYKy MUHHMYMA QYHKIMH ¥ (3—x)e”

,— 16—x
128. Haiiaure TouKy Makcumyma pynxumn ¥ = (x+16)e™ .

o -I5

(22 x—36
129. Haiiaure TOYKY MUHHMYMA QyHKIHH ~ — (3x7 = 36x+36)e™ .

e 10

s— (3x% — X+36
130. Haiiaure Touky Makcumyma pynkuun ¥ ~ (3x7 —36x +36)e™ 2.

e 0

y— (2 =X
131. Haiianre TOUKy MakcuMyMa GyHKIAN > (x" —10x+10)e> ™.

e 10

. 2 x—6
132.  Haiizure TouKy MakcuMyma Qpynkmun > = (¥ 2)7¢

e 0

133.  Haiigute TOUKy MUHUMYMA QYHKIUMN y=(. '
o 2

134. Haiigure TOYKY MaKCHMyMa QyHKIuM » = (x+6)%* .
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y — 2 2—x
135. Haiigure TouKy MUHUMYMa GyHKIHM ¥ (x+3)7%e .

s (2 6—x
136. Haiizure TOYKY MUHEMYMA GyHKIMH * (0" —8x+8)e” .

8 —x)e’

137. HaiiguTe HauMeHbIIee 3HAYeHHe QYHKIMH * — ( "Ha oTpe3Ke [3;10].

138. Haiigure HanGoabniee 3HaYenne Gy = —9¢"" ga orpeske [3:10].

139. Haiigure Hanboabmee 3HaYenne Gpynkmun ¥ = (¥ —9)e " Ha oTpe3Ke [—11:11].

;— 2 x—10
140. HaiiguTe HaMMeHbIIee 3HAYeHHE PYHKIUHT * — (327 —36x+36)¢" " yq
oTpesKe [8;11].

o 24

v — (32 x
141. Haiignre nanbosbuee 3navenne pynxuun > — (3X — 301+ 36)¢" ya

oTpesKe [—1:4].

y— (2 2—. .
142. Hailizure HaMMeHbLIee 3HAYeHHe QYHKIMH ¥ — (F —8x48)e™ g oTpesKe [1;7].

(x* —10x +10)e'*

143. Haiigure HauboIbIIee 3HAYeHHE PYHKIUT ¥ — Ha

oTpesKe [S;11].
e 10

< A 2 x— .
144. Haiigure HaMMeHbIIee 3HAYeHHe GyHKnun ¥ = (¥ —2)°¢ ‘Ha oTpe3Ke [1 ,4] .

e 0

(x—2)%"

145. HaiinuTe HanoboJbIIee 3HAYeHHE PyHKIMHT * — " Ha oTpe3Ke [_5; 1] :

(I+ 3)26—3—,!{

146. HailinuTe HaMMeHbLIee 3HAYeHHe PYHKIHH ~ Ha OTpe3Ke [_53 - 1} :

(x+ ())ze_4_"

147. HaiiguTte HanGobIee 3HAYeHUE PYHKIHHA ~ — Ha oTpe3Ke [_6; - 1] :
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148.  Haiigure Touky Makcumyma QyHiimmn ¥ = 2)*(x—4) +5.

149. Haiiaure TOYKY MUHEMYMA QYyHKIHH ¥ — (x+3)*(x+5) 1.

e 3

(et 2(x
150. HaiianTe HanMenbIee 3HaueHne Qpyrxun ¥ = ¥ 13)7 (6 +5) —Tyy
oTpesKe [—4;—1].
o -1

2

151. Haiigure HanGoJbIee 3HAYeHHE PyHKIMHT ' — (0 =2)7(x=4)+5 yq oTpe3Ke [1:3].

)y — 2 © — .
152. Haiianrte nanGoubiee 3Hauenne pynkuun ¥ = (¥ +6)7(x —10)+8 yg grpeske [ 14:-3].

e §
4289
153. HaiiguTe TOYKy MaKCUMyMa (pyHKIUM X
o 17
B _xg +1
154. Haiigure TOYKY MUHUMYMA (PyHKIIUH x
o -]
425
i YT [1;10]
155. HaiinuTe HaMMeHbIIee 3HAYECHNE PYHKINH *  HaorTpeske !> :
e 10
- x? 425
156. Haiigute HauboabIIee 3HAYEHUE QYHKIIUH X Ha oTpe3Ke [_ 10; — 1] :
e -10
16

. )= —+x+3.
157. Haiiaure TOYKYy MaKCUMyMa (pyHKIUH g

25
o y=—+x+25.
158. HaiinuTe TOUKy MUHUMYMA QYHKIUH x

. y=x+— .
159. HaiiguTe HaMMeHbIee 3HAYeHHE PYHKIMH - X Ha OTpe3Ke [15 9].

¥ — .
160. HaiignTe HanboJbIIee 3HAYEHHE PYHKINA ¥ HAQ OTpe3Ke [_4» - 1] .
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e -6

X

161. HaiiguTe TOYKY MaKCHMMyMa (PYHKIHH STy
o -17

X

162. HaiiguTe TOYKYy MHHIMYMa (PYHKIHH YTTERT

e |
98
y=—+2x+15.
163. Haiigure TOYKYy MAaKCUMyMa (pyHKIUH X
o .7

3 )
164. Haiigure Touky Makcumyma pynxmun ¥ —F — 48+ 17.

o -4

—27

— 4D .
165. Haiignte HanMenbIee 3HaYenne Gpynkmmn > — * na otTpeske [0:4].

o -54

y:x3—3x—|—4

166. HaiingnTe HanGoJb1Iee 3HAYEHHE (PYHKIIUU Ha OTpe3Ke [_2;0] :

.3 2
167. HaiiauTe TOUKy Makcumyma Gyukumuu ¥ — % 3x" 4 2.

:x3—3x2—|—2.

168. HaiignTe TOUKy MUHUMYMa (PyHKIIUH Y

y:x3—3x2—|—2

169. HaiininTe HaMMeHbLIee 3HaYeHHe PYHKUMHT Ha OTPe3Ke [1 ;4] :

— 0 — 6x°

170. Haiinute HanboIbIICe 3HAYCHHE QYHKINT Y Ha OTpe3Ke [—353].

.3 2
171. Haiiaure Touky Makcumyma pyHkoun > — * +2x" +x+3.

.3 2
172. Haiigure TOUKYy MUHUMYMA PYHKIUMN y=x —2x"+x+3.

32 +x+3

173. HaiizuTe HauMeHbIIee 3HAYenHe GyHKouu ~ — Ha OTpe3Ke [1;4] :
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:x3+2x2+x+3H

174. Haiiqure HanGobIIee 3HAYeHHE PyHKIMNA ~ a

oTpesKe [—4;—1].

7 = 3 — 2 —
175. Haiiaure Touky Makcumyma pynkmun > — ~ Sx"+Tx—5.

.3 2 B
176. Haiigure TOUKYy MUHUMYMA QYHKIUMN y=x"+5x"+7x—5.

_ 32
177. Haﬁ)lrbT_eZq{anMenbmee 3HAYeHHue (PYyHKIMHI y=x —x —40x+3 Ha

oTpe3ke

e -109

_ .3 2
178. Haiigute HanboIb1Iee 3HAYEHUE (PYHKIIMU y=x+2x" —dx+4 Ha
oTpesKe [—2:0].
o 12

I 3
179. Haiigure TOYKY MakcuMyma PpyHKIuu ¥ — T+ 12x—x".

- 3
180. Haiigure TouKy MuHEMyMa pynkmun ¥ = /12X —x".

3 .
181. HaiiguTe HaMMeHbINee 3HAYeHNE PYHKIHH ¥ — T4 12x—x"gg oTpe3Ke [_29 2] :

e 9
— 3 .
182. Haiianre nanbobmee suavenne pynkmmn > = ' T 12X =X ya orpeske [—2:2].
o 23
b= Oy2 42
183. HaiiauTe Touky Makcumyma Qpynkuun * = 2 X
® 6
— 02,3
184. Haiiaure TOUKY MUHUMYMA QyHKIHHM ¥ = 9" —x7.
e 0
y— Oy 43 _1-
185. HaiianTe HanMenbInee 3Havenne Gynxkunn ¥ = X ¥ ga oTpeske [—1;5].
e 0

x3

N .
186. HaiignTe HaubobIIee 3HAYEHHE QYHKIUT » — Ox HA OTpe3Ke [2> 10] :
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e 108

y=—=—-9%-7
187. HaiiguTe TOYKY MaKcHMMyMa QyHKIMHU 3
e 3
3

_ y=1 9r7.
188. Haiiaure TOUKY MUHUMYMAa (DYHKIIUH 3
e 3

x3

. y=—-9-7 3:3
189. HaiinuTe HaMMeHbLIee 3HAaYeHUe PYHKIMH 3 Ha OTpe3Ke [_ ’ ] :
e .25

x3

. y=—=—-9%-7 [_33]
190. Haiigure Hanbo bIIee 3HAYeHNE QYHKIHH 3 Ha oTpe3Ke 9] -
e 11

3

. _,\':5+9x7l—,
191. Haiiaure TOYKY MAKCHMYMa (DYHKIUH 3
e 3

3

. _,\':5+9.xfi»
192. HaiiauTe TOUYKY MUHMMYMa (PYHKIMH 3
o 3

3

. y=5+4+9%— — 3-3
193. Haiinure HauMMeHbIIee 3HAaYeHUe PYHKIMH 3 na orpeske [_ ’ ] :
e -I3

3

- y=5+9%—— _ 1.
194. HaiiguTre HanGo/Ib1Iee 3HAYeHUE (PYHKIMHN 3 Ha oTpe3ke [ 3>3] :

3
. r=x2 —3x+1.
195. HaiiauTe TOUKYy MUHMMYMa (PYHKIMH ye_ o
o 4
3
. ) =x2 —3x .
196. HaiianTe HANMeHbIIee 3HAUCHHE DYHKIMM ~ ¥t oTpe3Ke [1;9].
e 3
2 3
. y=—-x2 —2x+1.
197. HaiiaguTe TOYKY MUHUMYMa (PYHKIMH
o 4
23
y==x1-3x+1 1:9
198. HaiiguTe HaMMeHbIIee 3HAYeHUEe PYHKIUN Ha OTpe3Ke [ ’ ] :
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3
199. Haiigure TOUKy MakcuMyMa gpyHKmun ° 74 6x—2x2.

. )= 3x—2x72 .
200. Haiiaute HanOoIbIEee 3HAYEHUE (PYHKIIMU YT Ha oTpe3Ke [0,4] :

o |
2

. y=——xZ +3x+1.
201. Haiiaute TOYKY MakcuMyMa QyHKIMH 3
e 9

2 :

. y=—=x243x+1 [19]
202. HaiiguTe HanGoJIbIIee 3HAYEHHE PYHKIIUH 3 Ha oTpe3ke |12 7] -
e 10

203. Haiigure TOYKY MUHUMYMA QyHKIHH Y — xVx—=3x+1.

204. HaiiauTe HauMeHbLIee 3HAYeHHE GyHKIUH Y — XVx=3x+ 14, oTpe3Ke [1;9].

e 3
2
. y==xy/x—2x+1.
205. HaiiguTe TOYKY MHHUMYMA (DYHKIHMHU 3
o 4

2
. y=—xvx—3x+1
206. HaiinuTe HaMMeHbIIee 3HAYEeHHEe QPYHKIUU 3

HA 0Tpe3Ke [1;9].

207. HaiiauTe Touky Makcumyma pynkuun Y — 7+ 6x —2xv/x.

208. HaiiauTe HanbobIIee 3HAYeHNE PyHKIMH Y — 3x — Zx\/)_c Ha OTpe3Ke [034] :

2

. = —Sx/x+3x+ 1.
209. HaiiauTe TOYKY MaKCHMyMa pyHKUUH Y=gk
* 9

2

i y= 3Rl 1:9)
210. Haiigute HanGoJbIIEe 3HAYeHHEe (PYHKINU 3 Ha oTpe3ke L[> 7] -
e 10

.3 2
=x —6,5x +14x—14

211. HaiiguTe HauboabIIEe 3HAYEHHE QYHKIIUHT Y
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212. Haiiaute TOUYKY MUHUMYMa QYHKINH

oTpesKe [—4:3].
-3,5

y=—21x* —x* +32.
-14

¥ —5x° —20x

213. Haiiaute HanGob1Iee 3HAYEHUE PYHKIMU Ha OTpe3Ke [_6; 1]-

214. Haﬁ)lrl_Tﬁ,Hgyﬂo.nbmee 3HAYeHHe PYHKIMHU

215.

216.

217.

218.

219.

220.

4.2

48

1.5 3
y=3x —20x" —54

a

oTpe3Ke
10

Haiinnte HanOoJib1Iee 3HAYCHNE PyHKIIUM y=3+27x— X Ha oTpe3ke [—3; 3].
57

Haiinnte HanOoJib1Iee 3HAYECHNE PyHKIIUM y= X 3x +4 Ha OTpe3Ke [_2;0] :
6

Haiinnte HanOoJib1Iee 3HAYEHNE PyHKIIUM Y= x! + SXS — 16 Ha OTpe3Ke [_9; 1]-
-10

HaiizuTe HauMenbee 3Hauenne yuknun y = 15 + 12x + x> na orpeske [-2; 2].

-17

y:x% — 18x+29.

Haiigure TOUKy MUHUMYMA PYHKIIUA
144
3
. y=xZ —=2Ix+11.
Haiigure TOUKy MUHMMYMA PYHKIIUA
196
3.7. llepBooOpa3Has pyHKUMH, ee IPUMEHEHHE

Tecm:
®yuxnus F(x) =-0,5 cos 2x + C npeacrasisieT co00ii MHOKeCTBO BCeX MEPBO0OPa3HBIX
I PyHKIMN:
f(x) = -sin 2x
f(x) = sin 2x
f(x) = — 0,5sin 2x
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f(x) = 0,5sin 2x

. ®ynxuusa F(x) =2 In(0,5x-1) saBJsieTcs ogHOi U3 NepBooOpa3HbIX GyHKUUN:
f(x) =2/x

f(x) =1/(0,5x-1)

f(x) =2/(0,5x-1)

f(x) = In(0,5x-1)

. Ykaxxute nepsoodpasnyro pynkuuu f(x) = cos X, rpaguK KOTOpOii NPOXOIUT Yepe3
Touky (0;1):

F(x)=sinx—1
F(x) = sin x+1
F(x) = sin x

F(x) = —sin x+1

N . . 1 1
. Haiigure 00mmii Bua nepBoodpasnoii 1is pyukuum f(x) = it
2
—t In|x| + C

—Vx+ 1 +n|x| +C
—2vx+ 1 +In|x| + C
Vx+ 1 +n|x| +C
2Vx + 1 +In|x| + C

. Vkaxmure nepsoodpaznyio pynkuuu f(x) = 2x +4x> — 1
x> +xt—x

2x% + 4x4

2+ 12x?

X24x
. Ykaxute nepsoodpasnyio pynkuuu f(x) = 3x*+ 2x -4

x>+ x% - 4x

6x + 2

x>+ x°

x>+ x — 4x

. Haiigute Heonpeneaennblii uaTerpai or gpynkuun f(x)=(3x+1)°

6
(Bx+1) ‘c
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10.

11.

12.

13.

14.

15.

(3x+])6
18

+C;
5Bx+1)* +C;

MHO0:K€eCTBO MEPBOOOPA3HBIX PYHKIMH f(x)=3x>-2x+4 HMeeT BHJIL:

x*—x?+4+C

x> —x>+4x+C

6x-2
6x-21C

Yemy paBeH onpeesieHHbIH nHTerpa ot pynkuuu f(x)=x’+2x Ha uaTepsaie ot a=-1
a0 b=1?

0
Iomwans GUrypol, OrpaHHYeHHON JHHUSAMH y=4—x° y = x+2, paBHA
4.5

Haiizute Heonpenelennblii uuTerpa or pynkuun f(x)=(1-4x)>

3
(1—4x) i
4
(x—2x2)4 +C;
3(1-4x) +C;

4
N c.
16

MHO0KeCTBO MepBo00Pa3HBIX PYHKIHH f(x)=5x" —8x+1 HMeeT BU]
X —4x* +1+C

X —4x?+x+C

20x° -8

20x° — 84

Yemy paBeH onpeiesieHHbIi HATerpan ot Gpynkuun f(x)=3x*+4x Ha HHTepBaJIe OT a 10
b, ecin a=-2, b=1?

8
Iomanb GUrypbl, OrpaHNYeHHOM JIHHUSIMH y = 4x—x°,y =4 —x, paBHA
4,5

Ilnomaas KPUBOJMHEHHON TPpaneuuu, OrPaHUYECHHOM cBepXy rpaduKoM PyHKIHHU Y =
2x Ha [0;3]paBHa (B KB. €]1.):

9
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16.

17.

22.

Hajinure miomansb GpUrypbl, OrpaHu4eHHON 3aJaHHbIMY JUHUsAMU Y = 0, x = e, x =
2
e’ y= < (B KB.€x.)

2

Haiigure miomaas Gpurypobl, OrpaHnYeHHON 3aJaHHBIMU JUHUIMU Y = 0, x = 1, x =
ey= %

1

HaiiTu Bce nepBoodpasubie pynkuun f(x) = 2(2x + 5)*

%(ZX +5)°+c¢

E(Zx +5)°%+¢

§(2x+5)5+c

. s pynkunun y = -3 sinx HaiiinTe nepBoodpasHylo, rpag)uk KOTOPOii MPOXOAUT Yepe3

Touky M(0;10)
—3cosx + 13
3cosx+7

—3sinx + 10

5cosx + 1

. g pyHkuum y = 3sinx HaiiiuTe nepBoodpasHyo, rpaguK KOTOPOi MPOXOAUT Yepe3

Touky M(0;10)
-3cosx+13
3cosx + 7
—3sinx + 10

3sinx + 10

. OnpenennTte pynkuuio, 1us koropoii F(x) = x? — sin2x — 1 aBasercs

nepBoodpa3Hoii:

3
f(x) =%+cos2x+x
f(x)=2x—2cos2x
f(x)= 2x+%cos2x

X 1
X)=—+—cos2x+x
f(x) )

Haiigute nepsoodpasnyio pis pynxuuu f(x) = 4x3 + cosx.
F(x)=12x" —sin x+c¢

F(x)=4x’+sin x+c¢
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23.

24.

25.

26.

F(x)=x"—sinx+c

F(x)=x"+sinx+c

st pynkuuu f(x) = x> HaiizuTe neppoodpasnyio F, npunumalonnyio 3a1annoe

3HaYeHHe B 3ajaHHOi Touke F (-1)=2

X 1
F(x)—+2—
()3 i

F(x):2x+2%

3
X 1
F(x)=—"-+2—
(x) 3 723
x’ 1
F(x)=—-2—
(x) 323
Haiigure njomanb Gpurypbl, OrpaHU4eHHON JUHUSIMH y = Jx m y=
2
1L
3
22
3
12
3

X
Onpenenure pynkuuio, 1s koropoi F(x) = — cosE -x’+4 saBasiercs

nepBoo0Opa3HoIi:

f(x)= —sin%—sz

£(x) = 2sin g _ 3y
Haiigute nepsoo6pasnyio 1ias gpynkuun f(x) = x> — sinx

3
F(x):%—cosx+c

F(x) =2x —cosx + ¢
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27.

29.

30.

3
F(x)=%+cosx+c

3
X

F(x):?+sinx+c

Jsa pynkuun f(x) = 2x - 2 HalianTe nepsoodpasnyo F, rpadpuk koropoii npoxoaur
yepe3 TOUKY A(2;1)

F(x)=-x>-2x—1

F(x)=x>+2x+2
F(x) =2x>-2
F(x)=x>-2x+1

. HaiiauTe miomaas, KpHBOJIMHEHHOl Tpanenun, orpaHuYen ol JURASIME Y = 2X%, y =

0,x=2

52

2=

BoiGepute mepBoodpasuyio st pynkmun  f (X) =4x -1,
F(x)=16x" —x

F(x)=2x

F(x)=2x"—x+1

F(x)=16x"

Kakasi u3 1aHHbIX QYHKIHI1 He ABJISETCS MepPBOO0Pa3sHON A1 QYHKIHH

f(x)=sin2x?

1
F(x)=——cos2x
(x) 5

F(x)= 2—lcos2x
2
F(x)=-2cos2x

F(x) =4—%c0s2x
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31. A7. Haitjnnre niiomaab GpuUrypbl, OrpaHMYeHHON JIMHUSIMU
y=sin, y=0,x=0,x=r.

@] T
o O
@] 1
o 2

32. HaiiauTe miiomans, GUrypbl, u306paKeHHoii HA pUCyHKe =~

2
° 3
4
-
3
o 1
S
° 3

33. Haiiaure miomanb GUIypbl, H300pasKeHHOI HA pUCyHKe 1~

7
° 3
10
73
9
* 2
7
° 2

34. HaiiguTe miomaab GUrypel, n300pakeHHoil Ha pucyHke' *f 132
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3
25
o
o
29
° 3

35. BoiGepute nepeoodpasuyio aust pynkuun  f (X) =2—x.
o F(x)=2x-2x"

o F(x)=-0,5x"+2x+1

o F(x)=2-x

o F(x)=-0,5x"

36. Kakasi u3 1aHHbIX PyHKIMI He ABJISETCH MePBOOOPa3ZHON 1J1s1 PyHKIIUM

f(x)=cos3x?

O

F(x)=2+%sin3x

o F(x) :%sin3x

F(x)=2—%sin3x

F(x):4+%sin3x

O

37. Haitaure niomaab GUrypsbl, OrpaHn4YeHHON JMHUAMH

y=cosx, y=0, x=0, x:%,
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EEELEEERE

38. HaiiauTe muiomanb GUryphbl, H300PasKeHHOI HA PHCYHKE

S
° 3
o 3

7
)

7
. L

3

AR LR LX)

< v 343429 12 (RN
39. HaiiauTe niomaas GUryphl, H300pasKeHHOI HA pUCYHKe | -

7
)
10
)
7
° 2
9
"2

40. HaiiauTe mjomaab (pUrypsbl, n300pakKeHHOI Ha pHCYHKe

25
° 3
26
I
3
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42.

O

O

46.

. ®ynknus F(x) = 7sinx + 10x* apasiercs nepBoodpasnoii 11si QyHKIHHA

f(x) = 7cosx + 40x3

f(x) = —7cosx + 40x3
f(x) = —7cosx + 2x°
f(x) = 7cosx + 2x°

. 1
Hajnute 06muii Bug nepsoodpasubix s pynknun f(x) = 3x2 — x* + =z

_ 3 x 1
F(x) =x Lt

F(x)=6—4x3—é+c

F(x) =32 21

5 x

—ge2 X L
F(x) =3x - —Tate

. das pynkuuu f(x) = 3x? — 6x naiigure nepsoodpasHyio, rpaduK KOTOPO MPOXOAH

yepe3 Touky M(2;5)
F(x) = x3 — 3x?
F(x)=x3—-3x%2+9
F(x)=9
F(x)=6x—6

. HaiizuTe nepsoodpasnyio pynkuun f(x) = 3x*> — 2x + 4, rpadux KOTOpoOii NIPOXOIUT

yepe3 ToukyA(—1; 1)
F(x)=x3—x*4+4x+7
F(x) =6x—2
F(x)=x3—x%+4+4
F(x)=x3>—x%+3

. HaiizuTe niomans Gpurypol, orpanuyennoii muameii y = 1 — x3 u ochio Ox

AR AW

U
NI

3

HaiizuTe niaomaas Gpurypsl, orpannuenHoi muauamMu y = 2 —x3, x = —-1,x =1

4
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47. HaiizuTe miomaas GpUrypbl, orpaHHYeHHOi JuauaMu y = —x2 —4x,x = -3,x = 1

1
e 6H-
3
1
o 7=
3
20
o —=

3

48. Beruucanre miomaab 3alIipuX0BaHHOH (PUTYPBI

1
o =
3

° 5l
o 4

o 6l

3

o 7l

49. BeruucjauTe IJ10A/Ab 3aIIPUXOBAHHOMH (QUIYpBI

1
o 2-
3
2
e 1-
3
o 4
1
o =
3
1
o 7-
3

50. HaiizuTe nepsoodpasnyio pynkuuu f(x) = 3x% + 2x — 3, rpaduk KOTOPOii IPOXOIUT
yepe3 ToukyA(1; —2)

o F(x)=x3+x2-3x—-1
o F(x)=6x—-2

o F(x)=x3+x?—-3x+3
o F(x)=x3+x?-3x—-5

51. Ykaxure popmy.y, o KOTOPO MOKHO BHIYUCIUTH IJIOMIAAb 3AIITPUXOBAHHOM

(urypbl, n300pa:keHHON HA pUCYHKe
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55.

(4= (x —2)? = x)dx
[ (4~ (x = 2)?)dx

— 3= 2)? - x)dx
(=4~ (x —2)?)dx

[ (= 1)% = x)dx

3+
4x

3
4x
3

4 +—
4x3

Touxky M(0;10)
—3cosx + 13

3cosx + 7
—3sinx + 10

S5cosx + 1

F(x)=16x>—x
F(x)=2x"
F(x)=2x"—x+1
F(x)=16x"

Kakas u3 nanabIx GyHKIUi He ABJIsieTCS MEePBOOOPA3HOI I PyHKIIUA

f(x)=sin2x?
1
F(x)=-——cos2x
2
1
F(x)=2——=cos2x
2
F(x)=-2cos2x

F(x) :4—%c0s2x

. 3
. HaiiguTe kakyo-1100 nepBooOpa3Hy0 pyHKONU y = oz

. Jas pynknum y = -3 sinx HaiiiuTe nepBoodpa3nyio, rpagpuk KOTOPOi MPOXOTUT Yepe3

. BeiGepuTe nepsoo6pasuyio wist pyuxmun  f (x) =4x—1,
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Hajigute muomans GUrypbl, OrpaHu4eHHON JUHUAMHA ) = sin x, y= 0, x=0,x=r
o 2

57. Kakas 3 1aHHbIX QyHKIMI He ABJIsIeTCH MepBO0OPa3HOi 1 QyHKIUA

f(x)=cos3x?

F(x):2+%sin3x

@]
1.
F(x)=—sin3x
o 3
1.
F(x)=2——sin3x
° 3
1.
F(x)=4+—sin3x
o 3

58. Haiigure nepsoodpasuyio F gpynkuun f(x) = 3x> + 4x°, ecoain F(2) = 15
e Fx)=x>+x*-9

o Fx)=x*+2x*-25

o Fx)=x*+2x*-17

o Fx)=2x>+2x*-33

\ /

W

59. " Ha pucyHnke n300paxéH rpapuk HekoTopoii
F(x) = x> +30x* +305x — =
¢yukuun Y = S (x) DyHKuus — OoJHAa U3
nepBoo0pa3HbIX PYHKIUH f (x) HajiguTe miomans 3aKpameHHoi Gurypsl.
o 12
60. T +  »* Ha pucyHnke n3o0pakén rpaduk HeKoTOpOii
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) T3
F(x) = 2x° — 54x® 4+ 488x — =

¢yuxkuuu Y = f(x). @ yHKIHSA

— 0/IHA U3 MEePBOOOPaA3HBIX
byHkUU f (x) HajiguTe miomaab 3aKkpaiieHHoi Gurypsl.

o 3
61. " + " Ha pHCYHKe H30QpakéH rpaduK HEKOTOPON
_ F(x) =x" —30x" +301x— =
y = f(x). 9
bynknun DyHKIHA — O0/IHA M3 NEepPBO0OPA3HBIX
byaxunu " Haiigure miomaanb 3aKpaleHHoOH (purypsbi.
o 4
oS
v
' é =f(v)
62. ¢ » " Ha pucynke u3o0paxén rpapux pyukuun Y .
1
F(x) = 2x° —60x* +601x — =
DyHKUMUs 7 — omHa U3 MePBOOOPA3HBIX PYHKIUH f (x)
HaiinuTe miiomans 3akpameHHoi Gurypsl.
® 6
| f
|
|
| \'\,f
63.

"~ Ha pucyHke n300pa:kéH rpaguk HeKOTOpoi

: 5
_ F(x) = 2x° 4 60x* + 602x — =
¢yukuuun Y — f (x) DOyHKIUA — O0/IHA M3 MePBO0OPA3HBIX

bynxkuuu f (x) Haiigute muomaab 3akpanieHHOH (pUrypsbl.

——

64. - - '" Ha pucyHke n306pazkén rpadguk nekoropoii pynxuun Y = f (x)

_ .3 2 -
DyHKUMSA F(x) =2 +12¢" +51x =3 _ 0JHA U3 NepBO00Pa3HBIX QYHKIUH f (x)
HajinnTe Iiomaab 3aKpanieHHol purypsbl.
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65. =  Ha pucyHke u300paxeén rpapuk HekoTopoii pynkuuu ¥ — f(x).
F(x) =22 3247 4 97x — EY f (X)

DyHKUHUA ~ — OJHA U3 NepBOOOPA3HBIX (PYHKIIUHU "Haiigure
IVIOIIA/Ib 3AKPAlIeHHOH (PUrypsbl.

® 6
Ill\ IIllIIi
"\j
66. = -~Ha pucyHnke u300paxéH rpadpuk HekoTopoit pynkuun Y — f(x).
F(x) =22 + 240> +99x — =
DOyHKIusA () =2 ' R OJHA U3 NEePBOOOPA3HBIX (PYHKIMH f (x)
Haiigute nmuomanb 3akpamenHoi gurypsl.
o 38l
' If
\\ /J
 /
67. + = " Ha pucyHke n300paxén rpaguk HeKoTOpoi pyHkuun Y = f(x).
_ 3 2
DyHKIUA F(x) = +9x"+3le—1__ OJHA U3 NepBO0Opa3HBIX QYHKIHMH f(x)
Haiigure nmuomans 3akpamenHoi gurypsl.
o |
I‘R“ .‘j‘
"\v.“
68. - - " Ha pucynke u300pa;éH rpapuk HeKoTOpoii yHKuuu Y — f(x).
F(x) =22 4 18x* + 56x — —
DyHKUIHA 12 _ opna us nepBoo0pPa3HbIX

byHkunu f (x) Haiigute nmuomans 3akpamenHoi Gurypsl.

e §
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69. 2 * * Ha pucynke u300paxép rpaduk HeKoTOpoii GyHKuuu y=f(x).
F(x) =2x" — 18x* + 55x — —
7 S (x).
DOyHKuus — 0/IHA U3 NePBO0OPA3HBIX (PYHKIIUM
HajiguTe miiomaab 3aKpameHHoi Gurypsl.
e 3
|
'\.
“'n
.\ |
‘I".\ ’f
v
70. 0 . * Ha pucynke u3o0paxén rpaguk HekoTopoii pynkuuun Y — f (x)
2
F(x)==x>—6x>4+19x—2
DyHxuus 3 — O/IHA U3 NepBO0OpPa3HBIX GyHKIMHI f (x)
HajiguTe nomaab 3aKkpameHHoil Gurypsbl.
e 9
‘J.“
\‘\/‘f
71.° : <" Ha pucynke u300paxén rpadpux Hekoropoi pynkuuu Y = f (x)
2
F(x)==x"— 12" +73x— 13
DyHxuus 3 — O/IHA U3 NepBOO0PA3HBIX (PYHKIMHU f (x)
HajiguTe njiomaab 3aKpameHHoi purypsbl.
® 6
L/
72,0 ‘ + * Ha pucyHKe H300pa:kéH rpad)MK HeKOTOPOI
F(x)=x" —21x"+149x — —
¢ynkuun Y — f(x) DOyHKUHUA 10 — OHA U3

nepBooOpPasHbIX PYHKIMU f (x) HajiguTe niiomaapb 3aKkpamieHHOH QUrypsbl.
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73. ¢

- * Ha pucyHKe H300pakén rpaguk HeKoTopoi pyHkuun Y — f (x)
: 1

F(x)=x—21x" +152x — —

DOyHKONA

1T — onna u3 neppoo6paznubix GpyHkuun f(x).
HajiguTe nmiomans 3aKkpameHHoil purypsl.
e |

74. ¢

* Ha pucynke u300paxén rpapuk Hekoropoi pyuxuun Y — f(x)
s 1
F(x) =2x> —48x” +385x — =
DyHKOUSA

— 0/IHA U3 MepPBOOOPa3HbIX PyHKINU f ( )
Hajigute miomans 3aKkpameHHoi Gurypsl.
® 6

75. ¢

» " Ha pucyHnke u3o0pakén rpagux HeKoTOpoii
2 3 3 5

F(x)==-x —20x"4+201x— —

¢ynkuun Y — f(x). Dynkuus ®) 3

— 0/IHA M3 NMePBO0OPaA3HBIX
Gyakumnu f (x) HajiguTe muomans 3aKkpameHHoii Gurypel.

76. -1 " Ha PUCYHKe H300pakéH rpad)MK HEKOTOPOii
P 4,734, 280 18
XN)=—x ——x" ——x——
Gynkuuun Y — f(x). DyHKIUs 9 3 3

5 — onna u3
NMepBo00Pa3HBIX (PYHKIIUT f (x) HajiguTe miomans 3aKkpameHHoi Gurypsol.
e 6
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77.

78. "

79.

80.

81.

I‘u

: " *Ha pucynke nsoGpaxén rpadux nekoropoii
- F(x) = — x>+ x> — 105x— 3
y= (x) 2 +

GyHkumnn DyHK 1 — OJlHA U3
nepBooopa3HbIX GQyHKIHHU " Haiianre miomans 3aKpameHHoi Gurypsbl.
6,75

6.75

‘/ -..\\-.
L Ha pucynke n3o0pakén rpaguk HeKOTOPOii
' 7

F(x) = ——x +—=x" —42x — —

¢ynxkuuu Y — f(x). D yHKIUsA 5 10° Il — ogHa u3 nepBoOOPa3HBIX

GyHkumn f (x) HaiiauTe niiomansb 3aKkpanieHHol purypsbl.
2,7
2.7

N

-0 -7 " Ha pucynke n300paxén rpadMK HeKOTOPOii
) 5

1 4
Fx)=—=x" — —x°

— 35x— =
¢ynxkuuu Y = f (x) DyHKIUsA 6 4 "7 — onma 3 MepBo0OPa3HbIX

byHkunn f (x) HajiguTe niiomaab 3aKpanieHHol Gpurypel.
2,25
2.25

*" Ha pucyHke n300pa:kéH rpaduk HeKOTOPOii
_ F(x)=—=x’ — Zx* —30x— —
dynxumn Y = S (x)- Dyukuus 50 2 8 — omHa U3 MEPBOOOPA3HBIX

GyHkumnu f x). Haiigure niomaab 3aKpalieHHON (PUTypHI.

12,5
12.5
PN
/
' \‘\.
' \ L
-9 -+ " Ha pucyHke u300paxéH rpapuk HeKOTOpoii
Fx) 1, 33, 297 1
X)=—=—=X ——X" ——x— =
Gynkuun Y = f(x). Dynxuus 30 4 5 2 omHa u3
nepBoodpa3HbIX QyHKIMH f (x) HaiiauTe niomaas 3akpanieHHol purypsbl.
4,95
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82.

83. -

84.

85.

86.

4.95

; b, "
- - """ Ha pucynke n306pazkén rpaguk HeKOTOPOi
F) = - L= B2 ]
— X)=——7=X — —X — X— =
¢yukuun Y = f(x). D yHKIHs 27 6 4 — omHa M3 MEPBOOOPA3ZHBIX

byaxunu f (x) Haiigute muomaab 3akpaneHHol (pUrypsbi.

-0 -5 " Ha pucynke u300paeén rpapuk HeKoTOpoi
PO 1, 21, 135 13
_ X)=—=X ——Xx ———Xx——

¢yukuun Y = f (x) DOyHkuus 4 4 4 2 — oxHa u3

NnepBoo0pa3HbIX PYHKIIUN f (x) Hajigure miomaab 3aKkpameHHon Gurypsl.

O R """ Ha pucyHke n306paxéH rpaduk HeKOTOPOii

F(x) = —x° —21x% — 144x — —

byHkunu y=rf (x) DyHKIHA 4 — ogna w3

nepBoo0pa3HbIX GYHKIIUN f (x) HajiguTe miomaab 3aKpameHHon Gurypsl.

I|'..

-

- - """ Ha pucynke n306paxén rpaguk HeKOTOpOii
21 4

3 2

“10" 10" 5x_§—0)1}[an3

NnepBooOpPa3HbIX QYHKIIUN f (x) HajignTe miomaab 3aKpameHHon Gurypsl.

¢yukuun Y = f(x). D yHKIHS F)

0,4
0.4
o
AN\ |
-8 =5 """ Ha pucyHnke n300pa:kéH rpaQ)uKk HeKOTOpPOi
o 9 ) 7
F(x)=——x — —x* —24x— -
dynxuun Y = J (x). dyukums ) a] 10 6 — oana u3
NMepBOOOPAZHBIX PYHKIHH f(x). Haiinute niiomans 3akpamenHoi Gpurypol.
2,5
2.5
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88.

89.

90.

91.

N
f/// \\ -
.8 - " Ha pucynke n309paxén rpadpux HeKoTopoi
=f(x) F(x):fg_r}fz.rzfllrfi
byHkunn X DyHKIUsA — O/IHA W3 MEPBOOOPA3HBIX
byHkumnn " Haiianre miomans 3aKpanieHHol purypsl.
4
A

|'lIIII III'I'

ll" Ill'. 4
- - """ Ha pucyHke n300pakéH rpad)mk HeKOTOpPOii

F(x) = —x* — 18x* — 105x — 20

¢yukuun Y — f(x). DO yHKIHU — oHa U3

nepBooOpa3HbIX GQyHKINHU f (x) HajiguTe nuiomaaps 3aKpamieHHON PUrypsbl.

7 + " Ha pucyHKe n306paxén rpaguk HeKoTOpoii pynkuuun Y — f (x)
5
F(x)=—>x'— 7—)«'2 —90x—10
Dyukuus 4 4 — oana u3 nepBoodpasubIx pynkumn J (x).
HaiiauTe muiomaab 3aKkpalmieHHOH QUrypsbl.
5
-
y \“\

Z6 -3 0 a i
Ha pucynke n300pa:kén rpaguk HEKOTOPOit

Flx)=——x>— x>~ 9x— =

¢ynkuun Y — f(x). DO yHKIUs 0 4 2 _— ogna m3

NnepBooOpa3HbIX GyHKIMH f (x) Haiinure muiomaas 3aKpameHHol Gpurypsbl.

2,25

2.25
AT |,
- - """ Ha pucynke n300paxén rpagpuk HeKOTOpOii
12 , 3
Flx) = —=x — —=x"—9x— =
¢yuxkuuun Y — f (x) DOyHKuns 5 5 5 — onua u3

nepBooopa3HbIX GQyHKINHU f (x) HajiguTe nuiomaas 3aKkpamieHHON PUrypsl.

0,8
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93.

94.

95. "

96. "

+* Ha pucyHnke n300paxéH paduk HEKOTOPOi
_ Fx)= ——x" — —x* 4+ 3x— —

y=f(x). 8" 3 1
byHxunu DyHK ;lc — oJHA U3
nepBooOPa3HbIX QYHKIUMN " Haiiaure miomans 3aKpaiieHHoii Gpurypsbi.
20,25
20.25

& r____.r‘_""\\

e 3 " Ha pucyHke u300paxén rpaduk nexoropoii gpynxumu Y = J (%)

F(x)= —sz + 2_12 ——x—
DOyHKIMA 5 5 5 — O/IHA U3 NMePBO0OPA3HBIX PYHKIHH f(x).
HajiguTe njomaab 3aKpameHHoil Gurypsbl.
1,6
1.6

||'._

. e
AT,
! 2 % " Ha pucyHke u300paxén rpaguk HEKOTOPOii
1, 7, 10 10
Fx)=—-x"4+—-x"——5x——

¢ynkuun Y — f(x). D yHKIHUS 9 6 3 9 — onna u3

nepBooOpa3HbIX PyHKIMH f (x) HaiiguTe nuiomaas 3aKpanieHHOH (PUrypsbl.
1,5
1.5

! 3 " Ha pucyHnke n3o0paxéH rpagpux HeKOTOpOi

F(x) = —=x+3x% — —x— —
dynkuwun Y = S (x)- ®yHKIUA 5 5 3 — ogma u3

1nepBoodOpasHbIX QYHKUMHU f (x) HajiguTe muiomaas 3aKpaliecHHOM (PUrypsl.
6,4
6.4

bynxuun Y = f(x). dynkuus 18 12 3 — o1HA U3
nepBooOpPasHbIX GPYHKUIMHU f (x) HajiguTe niiomaab 3aKpamieHHOH QUrypsbl.

20,25
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97. ¢ ! " " Ha PHCYHKe H300pak¢éH rpapMK HEKOTOPOil
) s 120, 154 7
X)=——x +—x"——x— =
¢yukuuu Y = f(x). @ yHKIMA 30 20 5 3 — onna u3

NepBooOpa3HbIX QYHKINHU f (x) Haiigure miomans 3aKpameHHoi Gurypsl.

e 4095
y N
98. " ' v * Ha pucyHke n300paxén rpadgux HexoTopoii
7 ' 1
= Fx)=—=x+- - x—-
bynmwmn ¥ = J (). DyHxumst ) 18 6 37 4 __ oxHa U3 NepBoodPaZHBIX

byHkumnu f (x) HajiiguTe nmuiomaas 3aKpanieHHol GuUrypsl.
o 5864

Wy

| £ .
99. " ¢ ¢ Ha pucyHke u300paén rpad)uk HeKOTOPOii
7

=—— - —x— =
)

F ; x
dynkuun Y = J (x). ®yuxuus 30 4 5 9 — ogna u3
neproodpazueix dpynxunn J (X)- Haiimre niomas 3akpamennoii purypoi.

100. " 6 ¢ " Ha pucyHke u300paxén rpadux
s 9, 81 5
Fx)=——x"+-x"——x—=

nekoropoii pynxuun ¥ = S (x). DyHkuus 10 4 5 2 — onnaus

NMepPBOO0OPa3HBIX PYHKIIMHA f (x) HajiguTe nmuiomaab 3aKpanieHHol Gpurypsbl.

e 135
e 135
y X
.l'lIIr \\\ -
101. ° 8 v * Ha pucynke n300paxén rpadpk HeKOTOPOH
3 81 ,
_ F(x)= 22+ —a% — 14dx — —
¢yukuuu Y = f(x). DynKuus ) 5 5 Il — onna u3

1nepBooOpa3HbIX QYHKINHU f (x) Haiigure momans 3aKpameHHoi Gurypsl.
e 24
e 24
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102. " & 0 Ha pucypke n3odpaxén rpadpuk
— (X) F(X) = *ZX3+TXE*6OX* 1
HEKOTOPOil PyHKIMHU x). DyHKUMSA — O/1HA M3
NnepBoo0pPa3HbIX PYHKIHH " HaiianTe niomans 3aKpalleHHol (PUrypshl.
o |

4.2.3.9. KoopanHaTbl M BEKTOPBI

Tecm:

—

. Janbl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa ajauHa oTpe3ka AB?

e

O
[\

V32

2. YKaKuTe Napy KoJJIHHEAPHBIX BEKTOPOB:

a(l;4:5) , b(0:8;—1)

o
o a28-1), b(416-2)
L a(0:0:0) , b(8:4:3)
oai22) | b(-1;2:2)
o a(l=34) b(4:-31)

—

3. Bekrtop m(4;—8;6) opToronaien BeKTOpy 7. YKaKUTE KOOPAHHATHI BEKTOPA 71 :

o n(-1-2-3)
o on(12:3)

L n(-2:2:4)
o (224
L n(=2-2:4)
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. BbIYMCIMTH KOOPAUHATHI cepeaunbl oTpe3ka AB, eciim A(-10; 2; 3) u B(0; 16; -7).
(5:-8;2)

(=5:9;-2)

(=5:8;2)

(5:9;-2)

(—10;14;-4)

. YeMy paBeH MO1y.Jb BeKTOpa MN , €CJIH M(ﬁ,ﬁ,\/g) N(Z\/§;3\/§; \/g)

J5
Vi3
Jii
B2
J2+43

. BBIYHCIHMTH CKAIAPHOE MPOH3BEIeHIE BEKTOPOB 21(2;—1,5;4) " l;(—3,5;2;0)

-10

. /laHBI BEKTOPBI a(— —:Dm b( ) . BBIYMCANTH KOOPAUHATHI BEKTOPa

l\)l'—t

m=15a—-8b.

51515

. Jlanbl Touxku A(0; 18; -1) u B(4; 13; 0). Uemy paBHa ajauHa oTpe3ka AB?

J113
J42
J32
J81

J32

[\
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. Bextop m(—1;—4;3) oproronasien BeKTopy n . YKa)uTe KOOPAHHATHI BEKTOPA N:

YKakuTe napy KOJIMHEAPHBIX BEKTOPOB:
a(l;4:5) , b(0:8:-1)

a(2:8:-1), b(4;16,-2)

a(0:0,0) , b(8:4:3)

a(1;22) , b(-1;2;2)

a(l;=3:4) , b(2:~6:8)

n(-1,-2;-3)

n(1;2:3)

n(-2;2;4)

n(2;-2;4)

n(=2:-2:4)

. BbIUBCINTH KOOPAUHATHI cepeuHbl 0Tpe3ka AB, ecaim A(-5;1; 10) u B(-5; 15; -14).

(5;-8:2)
(=5:8:-2)
(-5:8;2)
(5:9;-2)
(—10;14;-4)

. Boruncinre KoopauHaThI cepeauHbl oTpe3ka AB, ecoim A(1; —1;3),B(3;—1; 1)

(2:-1,2)
(2:1;2)
(-25-1:2)
(-2:1;2)

. Yemy pasen moayub Bekropa MN | econ M(2\/§ 37245 ) N(\/g 2 ;0)

4

J7

J1i
J15
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o

V2443

14. TIpu KAKOM NOJI0KHTEILHOM 11 BEKTOPbI (2n + 2;1;2) n (n;O;—Z) OPTOrOHAJIBLHbI?

o

o

o

o

15.

2.1
-2

2
1;2
1

BbIYHCINTH CKAJSIPHOE MPOU3BEIeHIE BEKTOPOB a(l;—l,5;8) U 5(5;2;1,5) :

14

16. IaHbI BEKTOPHI 5(3;—3;5) || 5(3;0;5) . BLIYHCIHTH KOOPAHHATHI BEKTOpa m=5a—6b.

18.

19.

o

2,21
15'15°15
(=3;—15;-5)
(=3:2,7)
(7;2:11)

a{t;2,-3) b{-321} Z{—3;—6;9}.
BEKTOPBI...

ub

Toraa KoJUTHHeAPHBIMH OVIYT

Qu

S
ay

u

N
uc

Q

_)
M (xq;5 y15 21)5 K (x95 25 2). Toraa koopauHaTel BeKTOpa KM PAaBHBI...

{x1 —x0;91 —y25 21 — 25}

{x, — X1;Y2 = V1,22 — Z4}

{x1+x2 Yity2 .Z1+22}
2 72 72

N
a {m; n; k } Torma BepHO, 4TO...
lal=vm+n+k

e

la| = Vm?2 + n? + k2
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o |a| =vmnk

N
20. Janbl Touku M (—15 2; 3) u B (15 —1; 5). Torna koopaAnHATHI BEeKTOpa BM PaBHBI...

o {-2;3,-2}
o {2;-3;2}
o {2,1;2}

o {0;1;2}

o {0;3;-2}

.
21. 4 (15 0; 2), B (15-2; 3). Torma | AB1= .

e 3

22. M (xq5 y15 21)s K (x95 ¥25 29). Toraa niimna Bekropa KM paBHA...

o \/(X1 —x2)2 + (y1 — ¥2)% + (21 — 2,)?
© \/(x1 +x2)% + (1 +¥2)%2 + (21 + 2,)?

o \/(x1 +y14+21)% + (% + y,+2,)?

4>

23. Nanbl Touku K (25 —1; -3) u M (15 —2; 3). Toraa KoopanHaThl 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 | AB1=
e 5
25. Kakoe yTBep:KIeHHe BepHoe?
o ab=lal||b|-cos (a.b).
o ab=lal-|b|sin(  b).
o lal-|bl=ab cos (a. b).

- —
26. CxansipHoe Npou3Be/ieHNe BEKTOPOB a {al; dy> a3} U b {bl; by; b3} PaBHo...

® a,b;+a,b,+asb;

(@] a1a2a3 + b1b2b3
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-

N
27. CKkansipHOe npou3BeaeHne BekTopos & {_ 213 } ud {_ 42 -1 } paBHo...

o 7

s alb, al{li=24m), b{22m+1-m)

Tormam=...

e (;-1

O TaKoro m HeT
o 0;l

o -1

o 2:1

29. Kakoe yTBep:kieHue BepHoe?

A - -
o opyolal-1b]
- °

cos (a, b)=
o ab
N
cos (Z, Z)z %ab%
° lal-|b]
sin (a, b)=—90__.
5 lal-15]

- -
30. CxansipHoe npou3BeeHue BEKTOPOB a {3; -2 } 7| b {_ 24 } pPaBHO...

e 3

alb alm-21} bimt-n)

31 “Torpan =...
o 2:-1

o -2;1

o 1

O TaKoro n HeT
o O

32. Haiiqute cKkaJsipHOe MPOM3BEACHHE o - b, eCJIH: ‘Z‘=3, ‘Z‘=4, 4(2;13)=120°.
® -6

-6, ‘E‘:l, 4(5;13):1350.

33. HaiizuTe cKaJasipHOe IPOU3BECHHE o - b, €CIH: |4

° —3\/7
o 32
o 3
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o V2

o 3V2

o 6V2

34. HaiiiuTe cKajsipHOe IPOM3BeICHHE a * b, eCJIH: |Z|:4, |1§|:5, 4(2;13):150°.
e —10V3

o 10V3

o 10

o V3

o 5vV3

35. HaiizuTe ckajsipHOe MPOM3BeIeHHE a - b, eCJIH: |5|:7, |Z|=2, 4(2;7;):1200.
o 7

36. HaiizuTe ckajsipHoe NPOM3BeIeHHE a - b, eCJIH: |Z|:2, |1§|:5, 4(2;13):135°.

e —5V2
o 5V2
o V2

o 5

o 23
o 22
37. HaiizuTe ckajsipHOe NPOM3BedeHHe a - b, eCJIH: |Z|:6, |B|:3, 4(2;2):150".
e —9V3
o 93
o V3

o 9

o 6V3
o 33

38. HaiiauTe yroJ Me:K1y BEeKTOPAMH a y Z, ecnd-b=12,|d| =3, |b| =8
o 30°

e 60°

o 120°

39. HaiiauTe yroa Mesay BeKTopamu a {5; —2; 7} u b {7; 5; 2}.(OTBeT yKkasuTe B rpaaycax)
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40.

41.

42.

43.

44.

45.

46.

47.

49.

50.

60

Haiiaure yros mexay Bexkropamu a {2; 15 1} u 5 {—1; —1; 0}. (OTBeT yKaxuTe B
rpajaycax)

150

Haiigure yros mexay BekTopamu a {7; 0; -1} u 5 {7; 4; 4}. (OTBeT yKaxKuTe B
rpajgycax)

45

Haiizute yros mesay Bektopamu a {75 2; 1} m 5 {1; 1; 0}. (OTBeT ykauTe B rpajaycax)
30

Haiigure yros Mexay Bektopamu a {4; 5; -2} u b {-7; —5; —4}. (OTBeT yKaxKuTe B
rpaaycax)

135

Haiiznte yros mesay Bektopamu a {—4; 15 1} u b {~1; —1; 0}. (OTBeT yKkakuTe B
rpagycax)

60

a(33:0)

BbIuncJIUTH YroJ1 Me:K1y BeKTOPpaMu b(3;0;0) . (OTBeT yKa:KuTE B Ipajaycax)

45

a(04:4)

Boruncianrtnb Yroa Mexa1y BEKTOpaMu b(0’3’0) . (OTBeT YKaXKuTe B rpauycax)

45

Jlanbl koopauHatel Touek: A (1; —1; —4), B (-3;-1; 0), C (-1; 2; 5), D (2; -3; 1). Torna
KOCHHYC yrJjia Mexay npsimeiMu AB u CD pagen...

-0.7
-0,7

. lanbl koopauHatel Touek: C(3;-2;1), D(-1;2;1), M(2;-3;3), N(-1;15-2). Haliqute

KOCHHYC yIJIa MeKIy BEKTOpaMH CD u MN(OtBer YKaKUTe B rpajgycax)
0,7
0.7

Borunciaure yroa mexay npsamsiMu AB u CD, eciin
A(3;-2;4),B(4;—1;2),€(6; —3;2),D(7; —3; 1). (OTBeT YyKa)KHUTE B rPajaycax)

30

Beruncaure yroa mexxkay npsameiMu AB u CD, eciin
A(5;-8;—-1),B(6;—8;—2),C(7;—5;11),D(7; —7; —9). (OTBeT yKaKuTE B rPaaycax)
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e 60

51. Beruncaure yroa mexxay npsameiMu AB u CD, eciiu
A(1;0;2),B(2;1;0),€(0; —2; —4), D(—2; —4; ).(OTBeT yKa}KUTE B rpagycax)

e 0

52. Beruucaure yroua mexay npssmbivu AB u CD, ecain
A(—6;—-15;7),B(—7;—15;8),€(14; —10;9), D(14;—10; 7). (OTBeT yKAKATE B
rpajaycax)

e 45
53. Janbl Toukn A(1;3;0),B(2;3; —1),C(1;2; —1). Beruucanre yroj MexIy BEKTOpamMu
CAuCB. (OT1BeT ykaxxkuTe B rpajaycax)

e 60

54. HajiguTte yroJ A TpeyrojibHMKa, BepIIMHAMHU KOTOPOIo SIBJISIOTCA TOYKH
A(1;-1;3),B(3;—1;1),C(—1; 1; 3) (OTBeT yKaxkuTe B rpaaycax)

e 120

55. HaiiguTe yroa B TpeyrojibHuKa, BepIIMHAME KOTOPOI'0 SIBJISIIOTCS TOYKH
A(1;-1;3),B(3; —1;1),C(—1; 1; 3) (OTBeT yKaKkuTE B rpaaycax)

e 30

56. Beruucaure yroa Mexay Bekropamu a{2; —2; 0} u 5{3 ; 0; —3}. (OTBeT yKaKNTE B
rpajaycax)

e 60

57. BeluucauTe yroja Mexx1y BeKTOpaMu ?i{\/f ; V2 ; 2} " 3{—3 ; —3; }. (OTBer ykaxuTe B
rpajaycax)

e 135

58. Boruucaure yroja Mexx1y BeKTOpaMu af{0;5;0} u B{O; —/3 ; 1}. (OTBeT ykaxurte B
rpajaycax)

e 150

59. BeluncanTe yro Mexay Bekropamu d{—2.5;2.5;0} u B{—S; 5; 5\/2} (OtBer
YKa:KuTe B rpajaycax)

e 45
60. Tansl Touxku 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(—V/5;V3;0) Kakue u3 3TuX To4ek Jieskat Ha MIockocTH 0xy?

e A
o B
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°
Q™ m g9 O

61. lansl Touxu A(3;—1;0),B(0;0; —7),C(2;0;0),D(—4;0;3),E(0; —1;0),

F(1;2;3),G(0;5;-7), H(—\/g; V3; 0) Kakue 13 3THX TOYeK JIesKAT HA IJIOCKOCTH

o A
e B
o C
o D
e E
o F
e G
o

62. lansl Touxu A(3;—1;0),B(0;0; —7),C(2;0;0),D(—4;0;3),E(0; —1;0),

F(1;2;3),G6(0;5;-7), H(—\/g; V3; 0) Kakue 13 3THX TOYeK JIesKAT HA IJIOCKOCTH
Oxz?

°
— Q mmg QO w »

63. Janbl Toukn A (3; -1; 4), B (-1; 1; -8), C (2;1;-6), D (0; 1; 2). HailinuTe paccrosinue
Me:xk1y cepenmHamu orpe3xoB AB u CD.

o |
64. lanwl BekTopnbl ¢ = (3;—2; 1) md = (2; —3; —1). Haiigure |¢ — 23|

. V74
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O

O

5% %

65. Nanbl Touku K (05 15 1), P (2; -15 3), T (-1; y; 0). HaliguTe Takoe 3HaAY€HUE Y, YTOOBI

BbINOJIHsIIOCH YejaoBue KT = PT.

4

66. B kyoe ABC/ A1B1C1/11, ycTaHOBHTE COOTBETCTBHE ME K1Y BEKTOPAMH M MX B3aMMHBIM

pa3MeleHneM.

A—Z[_)H B,Cy
A T
BCu AA;

BB, u AA;

KOJIJIMHCapHbI

MIPOTHUBOIIOJIOKHO HAITPAaBJICHBI

CKpCIINBAIOIINCCA

MEPIEHIUKYISIPHBI

67. YcTaHOBUTE COOTBETCTBHE MEKAY BEeKTOPaAaMH U 3HAYEHUSIMU UX IJIMH.

n =(0:2:-4)
d=(0: 1: -3)

5=(—1;4; 8)

b=(1:2; 5)

245

68. HCHOJ’ILZ}yﬂ AaHHbIC JJIUHBI BEKTOPOB U KOCUHYCbI YJOB MEXKAY HUMHU YCTAHOBHUTE
COOTBETCTBHE MEK1Y HUMHU U SHAYCHUAMHU CKAIAPHOT0 MPOU3BECACHUA BEKTOPOB ¢ua.

2l = 5, [d1=12, Aac)=60°

¢ =3. 13 =vZ ac)=45°

@ = 5, 7] = 6, 2a¢)=1200

2] = 4,131 = 7, Aac)=180°

218
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69. OnpenenuTe KOCHHYC yIjia MesKIy BeKTopamu a (2; -1;3) u B (15 -4;3)
15

® —

291
7

Oﬁ
14

© 37
5

Oﬁ
6

°

70. Kakasi M3 JaHHBIX TOYEK JIESKUT HA OCH Z?

o A(0;3;1)

o B (0;0;0)

e C(0:0:4)

o D (0;-3;0)

71. HaiiquTe KOOPAMHATHI cepeannbl oTpe3ka PQ, ecoim P (1,25 -3; 6,3), Q (-2,6; 3,2; -5,1).
e 0O(-0,7;0,1;0,6)

o 0(1,9;-3,1;5,7)

o 01(0,7;-0,1; -0,6)

o O(-19;3,1;-5,7)

72. HaiiiuTe KOOPAMHATHI BEKTOPa Kﬁ, ecan A (-3;2; 1), B (15 -4; 3).
e AB(4;-6;2)

o AB(-2;-6;2)

o AB(-2;-2;4)

o AB4:6:2)

73. Haiinure paccrosinue mexay Toukamu B (-2; 0; 3), K (35 4; -2).

o V42

e 66

o 233

o 233

74. HaiiniuTe CyMMy BEKTOPOB (7 = (1' 0,3; E), a= (— %; %; — E)

3’ ’5
()
o 13
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o

75.

76.

77.

o

81.

o

(..2)

673020

Touxa M — cepeauna orpe3ka AB. Haligute koopauHatsl Touku B, ecim A (2; -15 6), M
1; 4;0)

B (0;7; -6)

B (4;7; 6)

B (3;-6; 12)

B (0;9; -6)

BbIuncJauTE YroJ Mexay Bekropamu ¢ u d, ecan, |¢| = 2,]d| =v3,ix3d=3 (8
rpaaycax)

30

Yemy paBuHo peopo kyoa ABCDAB1CiD1, eciu A (25 05 0), A1 (25 05 4)?
-4

4

2

16

. BoIYHCIINTE PA3HOCTH BEKTOPOB Ti — d, econ 1 = (—2; —1;4),d = (3;1; —1).

(-5;-2;5)
(1; 05 3)
(5:2:-5)
(-5;0; 3)

. Jlano BekTOp 3= (6;—8;0) . HaiiiuTe KoopauHaTsl BeKTOpa — 1,56 .

(9;12;0)
(-9;12;-1,5)
(9;12;-1,5)
(-9; 12;0)

. Halizute K0OpAUHATHI TOUYKH, CHMMETPUYHOM TOUKe A (-1; 35 2), 0OTHOCUTEIBHO TOYKH

Q (35 -1;4).

(5; 1; 10)

(5;-1;6)

(7; -5 6)

(-7;5; -6)

Haiigure paguyc ¥ KOOpAMHATHI HeHTpa cdepbl X2+ y* + 77 — 2x + 4y — 2z = 31

O(-1:2:-1),R=~37
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e O(l:-2:1),R=+/37

o O(1;-2;1),R=37

o O(1;2;-1),R=37

82. Jlanbl BekTOpbl ¢ = (—1;3;7) ud = (6; 2; —8).Haiigure KoopauHaThl BekTopa 2¢ +
3d

o (16;12;-10)

o (20;12;38)

o (20:12:-10)

o (-2;6;14)

83. Manswl Toukn A(5;3;2), B(3;—1;—4) . Haiinure nuimHy BekTtopa AB.

o 2v14

o 6V2
o 8
o —12

N

84. Nanwl Toukn A(—1;2;3) u B(l;-1;4) . Pa3znoxnre BeKTOp AB 10 KOOPAMHATHBIM
BeKTOpam

XB:—27+3]—I€
AB=j+7k
o AB=2-3j+k

AB=3i -2j—k

85. /laHbl BeKTOPbI a{l -3; 1} { 1;2; O} HaiiauTe koopauHaThl BeKTOpa ¢ =d—b .
éf- 2;5;—1}.

6251}

o
c{2-5- 1}
12:5:-1}

oY

o

86. JlaHbI BEKTOPHI 5{2;—4;3}n b {— 3;2;1}. HaiiuTe KOOpAUHATHI BEKTOpa ¢ =d+b .
c{-1-2-4}.

o

c{1;2:4}.

o

c{-1,2:4}.
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o Cli-1-2:4}

—

87. lanbl Toukn A(2;3;—1) u B(4;1;,—1) . Paznoxurte BekTOop AB 10 KOOPAMHATHBIM
BeKTOpaM

2) AB=—2?+23—1€;

O

o o) AB=20-2]+k.
o B)A%B=2f—2j;

o 1 AB=27+2]

88. laHbI BEKTOPLI &{1;—3;—1}14 b{~1;2:0}. HaiixuTe KOOPAMHATHI BeKTOpPa ¢ =G + b.

&{-1:0--1}

o ,
5 E{O;l;l}

o 011}
o o1

4.2.3.10. MHOrorpaHHUKH M TeJIa BpallleHs!

Tecm:

1. TIlnomans moBepxHocTu Kyoa paBHa 18. Haiinure ero auaronans.
e 3
2. O0beM Kky0Oa paBen 8. HajiquTe miomaab ero noBepxXHocTH.

e 24

3. Ecau kaxnoe pedpo ky0a yBeJu4uTh Ha 1, TO €ero nJjiomajab NOBEPXHOCTH YBEJTUUUTCS
Ha 54. Haiinure peGpo ky0a.

e 4

4. Bo ckoubKko pa3 yBeauqurcsi 00beM Ky0a, ecyiu ero pedpa yBeJMYUThH B TPU pa3a?

e 27

5. Jmaronann ky0a paBHa V12. Haiigute ero oonem.

e g

6. O6bem Ky6a pasen 24+/3. Haiiure ero 1naroHan.

e 6
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Ecau kaxxnoe pedpo ky6a yBequuuTh Ha 1, To ero o0bem yBeuuutcs Ha 19. Haiinure

pedpo ky0a.
2

Bo ckoibko pa3 YBCJIUYUTCA IVIOIAAL MOBEPXHOCTH Kyﬁa, €CJIM €10 pe6p0 YBEINYIUNTH

B TpH pa3a?
9

JAuaronanan Ky0a pasHa 1. Haiigure mjiomanp ero noBepxHocTH.

2

Inomans noBepxnocTu Kyda pasua 24. Haiinure ero oonem.

8

O0beMm ogHOTrO Ky6a B 8 pa3 0oJbine 00bema apyroro kyoa. Bo ckosibko pa3 miomannb

MOBEPXHOCTH MEPBOro Ky6a 00JibIIe MJI0Aa i MOBEPXHOCTH BTOPOro Ky6a?

4

JBa pedpa npsiMOyroJibHOI0 napaJuiesenuneaa, BbIXOAsAUE U3 OHON BepIIMHBI,
paBHbI 3 u 4. Iliiomaab NOBEPXHOCTH 3TOT0 NapaJJesienuneaa pasia 94. Haiigure
TpeThbe pedpo, BLIXOAsIIee U3 TOH ke BepIIMHbI.

5

JIBa pedpa npsiMOyroJIbHOI0 napaJuiejenuneaa, BbIX0Asilye U3 OHOI BepPIIMHbI,
paBHbI 1, 2. [Lnomaaes noBepxHocTu napauienenunena pasua 16. Haiiaure ero
AUAroHAJb.

3

ILnomaas rpaHd MPAMOYToJbLHOI0 napaJuiejenunena pasua 12. Peopo,
NnepneHANKYJIsipHOe 3TOM rpanu, pasHo 4. Haiiiure 00beM napaJuiesenumnena.

48

O0beM NPpAMOYIoJILHOI0 MapaJesienunena pasen 24. OaHo u3 ero pedep paBHo 3.
Haiigute njomaab rpaHu napaJsieienuinena, nepneHnKyJasipHoi 3Tomy peopy.

8

O0BbemM NpAMOYTOJHHOI0 Napajenenunena pasen 60. Ilnomaas oxHOM ero rpaHu
paBHa 12. Haiiiure pedpo napaJesenumnena, nepneHaAnKy/JsipHoe dTOH rPaHH.

5

JBa pedpa npsiMOyroJIbHOI0 napaJuiesenuneaa, BbIXOAsilAe U3 OAHOI BepIIUHBI,
paBHbI 2 U 6. O0bem napasuienenunena pasen 48. Haiiaure Tperbe pedpo
napaJJiesienuieaa, BbIXoAsiee U3 TOii ’ke BepUINHbI.

4

Tpu pedpa npsAMOYroJIbHOr0 NapaJJiejenuiea, BHIXOAsIIIAe U3 OIHOW BepIUIUHBI,
paBHbI 4, 6, 9. Haligute pedOpo paBHOBEJIMKOI0 eMy Kyoa.
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19

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

6

. /IBa pedpa npsiMOYroJIbHOI0 napaJjjie/ienuiena, BBIXOAsIIMe U3 OAHOH BepIIMHBI,
paBHbI 2, 4. /Inaronans napasuienennnena pasua 6. Haiigure o0bem
napaJuiejienuinesa.

32

JIBa peGpa npsiIMOYroJIbHOI0 NapaJjjeenunena, BbIXOAsIMe U3 0HOIl BepUIMHbI,
paBHbI 2, 3. O0bem napauiesenunena pased 36. Haiinure ero quaronajs.

7

/IBa pedpa npsiMOyYroJIbHOI0 napaJJiesienuiena, BHIXOAsIIMe U3 OAHON BepPIIMHBI,
paBHbI 2, 4. /Inaronans napasuienenunena papaa 6. Haligure miomaas noBepXHOCTH
napaJuiejienuiesa.

64

JIBa peGpa npsiMOYTro/IbHOT0 MapaJliesenunena, BbIX0AsiMe U3 0HOI BepIIMHbI,
paBHbl 1, 2. O0bem napauiesienunena pase 6. Haiigure miomans ero noBepxXHocTH.

22

B cocya, umeromuii ¢popmy npaBuJIbHOI TPEyroJbHON NPU3MbI, HAJIUJIH BOAY. Y POBEHb
BoAbI JocTuraer 80 cm. Ha kakoii BbicoTe O0yeT HAXOAUTHCS YPOBEHb BO/AbI, €CJIU ee
nepeJuTh B APYIoil TAKOI Ke cocy/l, Y KOTOPOro CTOPOHA OCHOBaHuUsI B 4 pa3a GoJiblue,
yeMm y nepBoro? OTBeT BbIpa3uTe B CM.

5

Haiigute muiomans 00KOBOH MOBEPXHOCTH MPABUJILHO 1IECTHYT0JIbHO NMPU3MBI,
CTOPOHA OCHOBAHHUS KOTOPOii paBHa S, a BbicoTa — 10.

300

HaiiguTe miomans N0OBepXHOCTH NPAMOM NPU3MbI, B OCHOBAHUM KOTOPOH JIeKUT POMO
¢ IHATOHAJISIMHM, PABHBIMH 6 1 8, 1 60x0BBIM pedpoM, paBHbIM 10.

248

Haiigute 60x0BOe pedpo NMPaBUJIBLHOI 4YeTHIPEXyTroJbHOH NIPU3MBbI, €CJIH CTOPOHA ee
ocHOBaHMA paBHa 20, a IUIOIIaAb MOBEPXHOCTH paBHa 1760.

12

OcHOBaHMEM NMPAMOM TPEYroJbHOI NMPU3MBbI CJIYKUT MPAMOYTOJbHbIA TPEYr0JIbHHUK C
KaTteTamu 6 u 8, 6oxoBoe pedpo paBHo 5. Haiigute 00beM NpU3MBbI.

120

OcHoBaHHEM MPSIMOIi TPEYroJbHON NPU3MBbI CJAYKHT NMPAMOYT0JbHBIH TPEYT0JILHHUK €
KaTteTamu 6 u 8, BbicoTa mpu3mbl paBHa 10. HaiinnTe miiomanpb ee NoBepPXHOCTH.

288

I[Iaomaab NOBEPXHOCTH MPABUJILHOI TPEYroabHON Mpu3Mbl paBHa 6. Kakoii craner
IUI0IA/Ib MOBEPXHOCTH MPU3MbI, €CJIU BCe eé pédpa yBeJn4yarcs B TPU pa3a, a popma
OCTaHeTCsl MPeKHenl?
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

54

OcHoBaHneM NPSIMOI TPEYT0JIbHOM MPU3MBI CJIYKUT IPSAMOYT0JIbHBIN TPEYroJbHHUK €
kaTeramu S u 12, 6oxoBoe pedpo npu3mMsl paBHoO 8. Haligute miomaab 60KoBoM
MOBEPXHOCTH MPU3MBI.

240

OcHoBaHneM NPSIMOii TPEYroJIbHOI MPU3MBI CJIYKHT NPSIMOYT0JIbHbINA TPEYTroJbHUK €
kaTtertamu 9 u 40, 6oxoBoe pedpo npusmsl paBHo 50. Haiinnre nuiomaas 60koBoii
IMOBEPXHOCTH NMPU3MBI.

4500

OcHoBaHMEM NMPAMOI TPEYTroJbHON MPU3MBI CIY’KUT MPSAMOYT0JIbHBIN TPEYTrOJbHHK C
katetamu 3 u 5. O6bem npus3mbl paseH 30. Haiinure ee 60xoBoe pedpo.

4

B npaBuiibHoii TpeyroabHoii mupamuae SABC ¢ BepmnHoii S 0HCCEKTPHCHI
TpeyroanHnka ABC nepecekarorcst B Touke O. [lnomaas TpeyroasHuka ABC paBHa 2;
o0beM nupamuabl paBel 6. Haiiqure 1iuny orpeska OS.

9

B npaBuabHoii TpeyrosbHoii nupamuge SABC mennanbl
ocHoBanust ABC nepecekarorcs B Touke O. Ilnomans Tpeyroasuuka ABC paBua 9;
o0beM nupamuabl paBed 6. Haiinute niuny orpeska OS.

2

B npaBuabHoii TpeyroanHoii nupamuae SABC mennanbl
ocaoanusi ABC nepecekarwrcs B Touke O. Iliomans Tpeyroisnuka ABC pasna 2;
o0bem nupamuabl paBed 5. Haliqute nauny orpeska OS.

7,5
7.5

B npaBuiibHoii TpeyroabHoi mupamuae SABC meqnanbl
ocHoBanns ABC nepecekarrcs B Touke O. Ilnomans Tpeyroibsunka ABC pasna 2;
o0bem nmupamuasl pased 4. Haligure nummny orpeska OS.

6

B npaBuiibHoii yeThipexyroabHoii nupamuae SABCD Touka O — neHTp
ocHoBaHmus, S — BepmmHa, SO=15, BD=16. Haiinute 60xoBoe pedpo SA.

17

B npaBuabHoii yeThipexyroabHoii nupamuae SABCD touka O — nentp
OCHOBaHMs, S — BepmnHa, SB=13, AC=24. Haiigute 60oxoBoe pedpo SO.

5

B npaBuibHoii yeThipexyroiabnoii nupamujie SABCD Touka O — uentp
ocHoBaHmus, S — BepmnHa, SO=8, BD=30 . Haiinute 60xoBoe pedpo SC.

17
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

B npaBuiabHoii yeThipexyroiabHoii nupamuae SABCD Touka O — ueHTp 0CHOBaHMS,
S — Bepmmna, SD=10, SO=6. Haiigure 1;uny orpesxa AC.

16

B npaBuabHoii yeThipexyroabHoii nupamuae SABCD Touka O — neHTp ocHOBaHus, S —
BepumHa, SO=12, BD=18. Haiinute 60xoBoe pedpo SA.

10

OcHoBaHNEeM NMMPaMHUABI ABJISIETCS MPSIMOYTOJbLHUK €0 cTopoHaMu 3 u 4. Ee 00bem
pasen 16. Haiigute BbICOTY 3TOH MApaAMUJBI.

4

HaiinnTe 00beM NpaBUJILHON TPEYTroJbHOM NUPAMH/ABL, CTOPOHBI OCHOBAHMS KOTOPOI
paBHbI 1, a BbIcoTa paBHa V3 .

0.25

0,25

HaiiguTe BbICOTY NPABWIBHOM TPEYroJbHON NMPAMHUAbI, CTOPOHBI OCHOBAHHMS KOTOPOil
paBHbI 2, 2 00beM paBen /3.

3

B npaBuibHOIT YeTHIPeXyroJbHOM MUpPaMu/ie BbICOTa paBHa 6, 00K0BoOe pedpo paBHO
10. Haiinure ee 00beM.

256

HaiinuTe niiomaab 60K0B0OI MOBEPXHOCTH NMPABUJIbHON YeThIPEXyToJIbHOI MUPaMUIbI,
CTOPOHA OCHOBAHHUS KOTOPOIi paBHa 6 M BbICOTA paBHa 4.

60

B unmauHapuyeckom cocye YPOBeHb KUAKOCTH JocTuraer 16 cm. Ha kakoii BbicoTe
Oy/eT HAXOAUTHCS YPOBEHb KUJAKOCTH, €CJIN ee NMepeJuTh BO BTOPOi cocyll, AuaMeTp
KOTOpPOro B 2 pa3a 0oJbie nepsoro? OTBeT BhIpa3uTe B CM.

4

O0beM nepBoro MWIHHAPA paBedH 12 M3. Y BTOPOro HMJIMHAPA BHICOTA B TPH pa3a
0oJibIIIe, a PaJUyC OCHOBAHHMS — B /IBa pa3a MeHbllle, 4YeM y nepBoro. Haiinure 00bem
BTOpPOro muanHapa. OTBer naiite B KyOU4eCKUX MeTpax.

9
Paauyc ocHoBaHus HWJIMHAPA paBeH 2, BbicoTa paBHa 3. Haiigure muiomaab 60KkoBoii
NMOBEPXHOCTH MJIMH/IPA, 1eJIEHHYI0 Ha TT .

12

B mmanHApHYecKii cocya HAJIMIN 6 Ky0. cM Boabl. B Boay MOJTHOCTHIO MOTPYy3HJIN
neTajb. [Ipu 3TOM ypoBeHb KMIAKOCTH B cocye yBeauuunjcs B 1,5 paza. Haiigure
00béM netasu. OTBeT BhIpa3uTe B KYO.

3
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51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

JIJIMHA OKPYKHOCTH OCHOBAHMS IMJIMHAPA paBHa 3, BbicoTa paBHa 2. Halinute
10/ 00KOBOM MOBEPXHOCTH HMJINH/PA.

6

IInomank oceBoro ceueHus nNUJInMHApa paBua 4. Haiinure niomaas 60KoBOM
MOBEPXHOCTH HUJIMHPA, TeJEeHHYIO HA TT.

4

JITMHA OKPY’KHOCTH OCHOBaHHS HUJIMHAPA paBHa 3. [L1omaas 60x0BOI MOBEPXHOCTH
paBHa 6. HaiinuTe BbICOTY HMJIMH/PA.

2

Inomaas GoKOBOIi MOBEPXHOCTH UJIMHAPA paBHA 27T, a AUaMeTp ocHoBaHusa — 1.
HaiiguTe BbICOTY OMJIMHIAPA.

2

Inomans 60KOBOI MOBEPXHOCTH MUJIHHAPA paBHA2T , a BbicoTa — 1. Haiigure
AMAMeTP OCHOBAHUSL.

2

O0bem koHyca paBeH 16. Yepe3 cepequHy BbICOTHI NapaJliieIbHO OCHOBAHUIO KOHYCa
NPOBEIEHO CeYeHue, KOTOPOoe ABJISETCSH OCHOBAHNEM MEHbIIEr0 KOHYCA C TOH Ke
pepummHoi. Haiinnre 00beM MeHbIIEr0 KOHYCA.

2

Bo ckoabko pPa3 YMCHBIIUTCH 00beM KOHYCa, €CJIM €0 BbICOTA YMCHBIIIUTCHA B 3 pa3a, a
paanyCc OCHOBAHHUSA OCTAHETCH npem}mM?

3

Bo ckoJbK0 pa3 yBeanuuTcsi 00beM KOHYCa, ecJId PaIMyC ero 0CHOBAHMS YBeJIUYUTCS B
1,5 pa3a, a BbIcOTa OCTaHETCS MpeskHeit?

2.25
2,25

BricoTa koHyca paBHa 6, o0pa3yomas pasaa 10. Haiinute ero o0bem, jieJieHHbIN Ha TT.
128

Konyc nosnyyaercs npu BpameHuu paBHOOepeHHOI0 NPSIMOYT0JIbHOT 0

TpeyroasHnka ABC Bokpyr karera, papHoro 6. Haiiqute ero o0em, 1eJIeHHbI Ha 7T .

72

JlimHa oKPY:KHOCTH OCHOBaHMS KOHYca paBHa 3, oOpa3yomas pasHa 2. Haiigure
IUI0IIAIL 00OKOBOI MOBEPXHOCTH KOHYCA.

3

Bo cko0/1bK0 pa3 yBeJUYHUTCS IJIOIIAAL O0KOBOI MOBEPXHOCTH KOHYCA, €CJIN €ro
o0pa3yoniasi yBeJU4nTcsl B 3 pa3a, a pajinyc OCHOBAHHUS OCTAHETCS MPEKHUM?
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63.

64.

65.

66.

67.

68.

69.

3

Paguyc ocHoBaHus1 KOHYyca paBeH 3, BbicoTa paBHa 4. HaiinuTe niiomaab noJiHoii
NMOBEPXHOCTH KOHYCA, /IeJICHHYIO HA TT .

24

BoicoTa koHyca paBHa 4, a nuameTp ocHoBanust — 6. Haiinure o0pa3ylomyro konyca.

5

BroicoTa konyca paBHa 4, a yinHa oOpa3ywomieil — S. Haliqure 1uamMerp ocHOBaHUS
KOHYca.

6

JlmameTp ocHOBaHMS KOHYCA paBeH 6, a 1uHa odpa3ywomeii — 5. Haiigure BbIcOTYy
KOHYcCa.

4

Ilnomaas ocHoBaHUA KOHYca paBHa 167w, BbicoTa — 6. HaiinuTe muiomans oceBoro
ceyeHus KOHyca.

24

BricoTa koHyca paBHa 8, a fjimHa oopa3ytomieii — 10. HaliguTe niomanb oceBoro
CeYyeHUs ITOro KOHyca.

48

JInameTp ocHOBaHMs KOHYcA paBeH 12, a iuiuHa oopasywmeid — 10. Haiigute miomans
0CeBOr0 ceYeHHs ITOr0 KOHYycA.

48

4.2.3.11 DjeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BEPOSITHOCTEH

Tecm:

70.KakoBa BepOAAITHOCTb TOro, YTO NPU U3BATAM OAHOW KapTbl U3 Kornoabl B 36

JINCTOB UTPOK BbIHET KOpPOJA nuk?
2

1/36
1/25
a

.KakoBa BepPOATHOCTb TOro, 410 NP U3BATUU oagHoM KapTbl U3 KonoAabl B 36

JINCTOB UIPOK BbIHET CeMepKy qepHoFI mMactun?
1/22

1/16

Ya

1/18
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72.

74.

75.

76.

78.

KakoBa BepOsITHOCTb TOro, YTO Ha OTKPbITOM Hayrag nucTte OTKUAHOro
KaneHgaps Ha sHBapb okaxetcs 10-e uncno?

2
1/5
1/31
1/27

.KakoBa BEpPOATHOCTbL TOro, 4YTO Ha OTKPbLITOM Hayraa J1nucte OTKMAHOIO

KaneHaaps Ha AHBapb oKaxeTtcs 32-e Yynucno?

B kopoGke HaxopaTcs 2 Oenbix, 3 4YepHbiXx M 4 KpacHbIX wapa. Hayrap
BblHUMaeTcA oAMH wWwap. Hantm BepoOATHOCTbL TOro, 4YTO BbIHYTbIA Lap
YepPHbIN.

5/9
2/3

1/3
1

B kopoGke HaxoaaTcsa 2 Genbix, 3 4YepHbIX U 4 KpacHbiX wapa. Hayrap
BbIHMMaeTCcsl oAuH wap. HanTtn BepoOATHOCTb TOro, YTO BbIHYTbIN Wap 6enbin
WUIN YepHbIN.

7/9
2/3
1/3
5/9

B notepee yyacteyloT 100 6uneToB, cpean KoTopbix 5 BbIMrpbIWHbLIX. Hayrag
6epyt oauH Ounetr. KakoBa BeposiTHOCTb TOro, 4YTO B3ATbLIN Ouner
BbIUIPbILWHbLIA?

4/5
2
3/20

1/20

.BpoleHbl ABe urpasnbHble KOCTU. HanT BepOATHOCTbL TOro, YTOo Ha NepBOW

KOCTU BbINarno 4Y1crio 2, a Ha BTOPOWN HeYeTHOe YUCIOo.

1/12
2
1/13
2/3

BpOLIJeHI:I ABeé UrpanbHbleé KOCTMW. Hantn BEepPOATHOCTb TOro, YTo Ha nepBon
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KOCTU BbINano 4YeTHOe YUCII0, a Ha BTOPOW KpaTHOe TpeM.
o 1/9
e 1/6
o 2/9
o 1/3
79.U3 nonHoro Habopa AOMMHO, He NAAsA, U3BMEKAT ABe KOCTAWKU. Hantu

BEPOSATHOCTb TOrO, YTO Ha KaXAoW U3 KOCTsSLLeK oA4Ha NOJIOBMHKA Oypert
«NyCTOMU».

o 11/33
o 2/5
o 4/19

e 1/18

80.Hantm BepOATHOCTb TOro, YTO B pe3ynbTaTe OAHOro GpocaHMA UrpanbHOM
KOCTU BbiNagaeT YNcno, oTnmyHoe ot 1.

o 1/6
o 1/3
o 1/12

® 5/6

81.HanTtm BepoOATHOCTb TOro, YTO Hayrag BblHyTasi U3 NOJIHOro Habopa AOMUHO
oiHa KOCTb OKaXeTcs He Aybnem.

e 0,75

82.BeposATHOCTbL NonagaHUsA MsiYa B KOP3MHY, OpPOLIEHHOro OAUH pa3 HEKOTOPbIM
b6acketbonuctom, paBHa 0,4. Hantn BepoAAITHOCTbL TOro, 4Yto, 6pocMB MsAY B
KOP3UHY, 3TOT 6acKkeTOONUCT NpoMaxHeTCs.

e 0,6

83.Hayraa Ha3biBaeTCcss OA4HO M3 NepBbIX TPUHaAUATM HaTypasibHbIX 4ucen.
PaccmaTtpuBaroTcs coObiTua: A — Ha3BaHHOE YUCIO SABNSAETCA YeTHbIM; B —

Ha3BaHHOE 4YUCIIO KpaTHoe TpeM. YCTaHOBUTb, ABNSAKOTCA N cobbiTa A n B
He3aBUCUMbIMW.

® He aBnarTCcs

84.BepoATHOCTb BbIUrpbilla HA HEKOTOPOWU OUpXKe B TeYeHUe Kaxporo u3 ABYX
¢mkcupoBaHHbIX AHen paBHa 0,3. HanTu BepoOATHOCTb TOro, YTO Ha 3TOM
OMpKe BbIMIpbILIM NPOU3OUAYT B KaXAbIN U3 3TUX ABYX AHEN.

e 0,09

85.BepoATHOCTb BbIUTpbIlla HA HEKOTOPOW Oupe B TeYeHMe KaXaoro us AByx
¢mkcupoBaHHbIX AHen paBHa 0,3. Hautm BepoOATHOCTb TOro, YTO Ha 3TOM
Oupxe ABa 3TUX AHA He OyAeT BbIUrpbILLEN.

e 0,49

86.BepoATHOCTb BbIMIpbilla HA HEKOTOPOW GUpXe B Te4YeHUe KaXaoro U3 AByX
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¢ukcupoBaHHbIX AHen paBHa 0,3. Hautm BepoOATHOCTb TOro, YTO Ha 3TOM
OupXe BbIMIPbIWKM NPOU3OMAYT XOTA Obl B 0AUH M3 ABYX (PUKCUPOBaAHHbIX
AHEewn.

e (0,51

87.[1Ba cTpenka He3aBUCUMO APYr OT Apyra CTPensT No MuleHU. BeposaTHoCTb
nonagaHusi N0 MULLEHU Y nNepBoro ctpenka pasHa 0,65, y BToporo paBHa 0,8.
Hantm BeposTHOCTbL TOro, 4YTo XOTA Obl OAMH M3 CTPenkoB nonageTt no
MULLEHMN.

e 0,93

88.[iBa cTpenka He3aBUCUMO ApPYyr OT Apyra CTPensoT no muweHU. BeposaTHocTb
nonagaHusi N0 MULLEHU Yy nepBoro cTpenka pasHa 0,65, y sBToporo pasHa 0,8.
Hantn BepoATHOCTb TOro, YTO XOTHA Obl OAMH NPOMaXHEeTCS.

° 0,48

89.BepoATHOCTbL TOro, 4YTO NamMnoyka B JKOCTPe MNeperoput B TevyeHue ropa,
paBHa 0,3. CuumTas, 4YTO Kaxaas W3 ABYX TaKuMX JflaMrnoyek B JlOCTpe
neperopaeT He3aBMCUMO OT APYrou, HAaUTU BEPOSTHOCTb COObLITUA B TeYeHMue
roaa He neperopuT XoTsl 6bl ogHa NnaMnoyka.

e 0,91

90.CKONbKO pasfnuyHbiX ABY3HA4YHbIX 4Yucen C pasHbiMM uudpamMm MOXHO
3anucartb, ucnonb3ys uudpbl 4, 5 n 6?

® 6

91.CKONMbKO pas3fiMyHbIX ABY3Ha4YHbIX 4Yucenl € pasHbiMM uudpamMm MOXHO
3anucatb, ucnonb3ysa uncgpol 6,7, 8 1 9?

e 12

92.CKONbKO pasnuyHbiX ABY3HA4HbIX 4Yucen C pasHbiIMM uUucdpamMm MOXHO
3anucartb, ucnonb3ys undpbl 0, 3, 51 7?

e O

93.CKONbKO pa3fnnyHbIX TPexX3Ha4yHbIX YNCEN MOXHO 3anucaTb C NOMOLLbLIO LUndp
8n9?

e 8§

94.CKONbKO pa3fMyHbIX TPeX3Ha4YHbIX YMcen MOXHO 3anucaTb ¢ NoOMoLbIo Ludp
0nbs5?

o 4

95.CKONbLKO pasnUyHbIX YeTbIpeX6yKBEHHbLIX CJT06 MOXHO 3anncaTh C NOMOLLbLIO
OYKB «N» U «a»?

e 16

96. CKONbKO pa3fnyHbIX YeTbIpeXOyKBEHHbIX C/108 MOXHO 3anucaTb C NOMOLbLIO
OYKB «LU», «a» U «»?

e 81
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97.MyTewecTBEHHMK MOXeT nonacTb M3 NyHKTa A B NyHKT C, npoexaB 4epe3
NyHKT B. Mexay nyHktamu A u B umerotca Tpu pasnuyHbie 4Oporv, a Mexay
nyHktamm B u C - 4yeTblpe pasnuyHblie aoporu. CKONMbKO cywecTByeT
pa3nuyHbIX MapLpyToB Mexay nyHkTamu A u C?

e 12

98.4YT106bI NOnacTb U3 ropoga M B ropoa K, Hy)XXHO npoexaTtb 4Yepe3 ropop H.
Mexay ropogamu M v H nmerotca 4 aBTopoporu, a us ropopga H B ropoa K
MOXHO nonactb nNu6o noes3gom, nu6o camonetoM. CKONbKo cyuecTByeT
pa3nuyHbIX cnocob6oB fgobpartbeca U3 ropoaa M B ropon K?

e 8

99.Ckonbkummn cnocob6amm MOryT 3aHATb ouepeAb B LWKONbHbIA Oycdetr 5
yyawmxca?

e 120

100. Hawnth 3HauveHue P;.

® 5040

101. Hawnth 3HauveHue Ps.

e 40320

102. CkonbKuMm crnocob6amm MOXHO paccaauTb YeTBeEpPbIX AeTen Ha YeTbipex
CTYNbsIX B CTONNOBOW AeTCKOro capa?

o 24

103. CkonbkumMu cnocobammu MOryT 3aHATb MecTa 5 yyaluMxcs Knacca 3a nNATb
OAHOMECTHbIMU NapTamMu?

e 120

104. CKONbKO pasnU4HbIX MATAU3HAYHbLIX YMCEN, He coaepXalmx OAMHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uucp 1, 2, 3, 4, 5 Tak, 4TOOLI NepBon
Obina undpa 4?

e 24

105. CKONbKO pasnU4HbIX MATAU3HAYHbLIX YMCEN, He coAepXalmx OAMHAKOBbIX
uncp, MOXHO 3anucatb ¢ nomouwbio uucp 1, 2, 3, 4, 5 Tak, 4TOOLI NepBoun
Obina undpa 2, a nocnegHen — uncppa 4?

e 6

106. CKONbKO pasnUyHbIX NATU3HA4YHbIX YUCen, He coAepXKalwux OAUHAKOBbIX
umcpp, MOXHO 3anucatb ¢ nomowbik uudp 1, 2, 3, 4, 5 TaK, 4YTOODI
nocnegHumMmu 661nn undpbl 1 M 2, pacnonoxeHHble B NHO60M nopsake?

e 12

107. HanTn 3HauYeHMe BblpaXKeHus

o 23

o 25

o 36

32!
31!
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e 32
108. HanTh 3Ha4yeHue BbipaxXeHUsA
o 181

o 192
o 236

141
12!

e 182

109. HanTtn 3HauyeHue BbipaXXeHus %
e 3/7

o '

o 5/7

o 1/7

< 11!
110. HanTh 3Ha4YeHue BbipaXeHusa —

912!
e 55

o 22

o 33

o 45

111. BbluMCAUTBb AL

e 5

112. Bbluucnutb Aﬁ

e 12

113. Bbluucnutb Ag

e 720
114. BblquchTbAg

® 336

115. Ckonbkumm cnocobamm AnNA y4vyactuss B KOHdepeHUMM U3 9 uneHOB
Hay4YHoOro obLiecTBa MOXHO BbIOpaTb YeTBEPbIX CTYAEHTOB?

e 126

116. CKONbKO pas3fiyHbIX aKKOpAoB, coaepXawmx 3 3ByKa, MOXXHO obpa3oBaTb
13 12 KnaBuLl 0AHON OKTaBbl?

e 220

117. B nomelieHun 16 namn. CKONbKO CyllecTBYeT BapuaHTOB €ro ocBeLUeHUs,
€CIn O4HOBPEMEHHO AO0NXHbI CBeTUTLCA 14 namn?

e 120

118. Ha nnockoctn oTtmeyeHo 13 Toyek, NpuyYeM HUKaKue 3 N3 HUX He nexart Ha
oAHON NpsAMON. CKONbKO pa3nM4HbIX OTPE3KOB MOXHO NMOCTPOUTb, COeAUNHASA
3TW TOYKM NONapHoO?

e 78

119. Ha okpyXHOCTU OTMe4YeHO 12 TouyeK. CKONMbKO pasfiMyHbIX TPEYroyibHUKOB C
BepLUMHaMN, BbIOPaAHHbIMA U3 3TUX TOYEK, MOXXHO NOCTPOUTL ?
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e 220

120. Haiti 3HaueHue C,
® 6

121. Haiti 3HaveHme C3
o 21

122. HaiTti 3HayeHue C;
® 56

123. HaiiTi 3HauYeHue Cj,

e 10
124. HaiTi 3Ha4YeHUe, NpeABapUTENbHO ero ynpocTuB Ci3 + C1s

e 105

4.2.4. KoutpoJbHbie padoThI 110 pa3aejaam

4.2.4.1 Crenenn u kopuu. CreneHHas pyHKUus

Oopaszoeamenvnbie pe3yibmamol, HoO1eHcaujue nposepke (In1emeHmol):
I1PG 01, ITPG 02, ITP6 03, ITP6 05, ITP6 06, TTPG 14.

[TPy 1, I1Py 5, I1Py 6, ITPy 7, ITPy &, I1Py 18, I1Py 19.

Konmponwvnas paboma 1

Bapuanr 1
B 3aganusax 1-4 ykaxkute mpaBUIBHBIN OTBET.
[Ipu BeIMOTHEHUH 3aJaHUN 5-6 3aMUIIUTE X0/ PEIICHUS U TOJIyYEHHBIN OTBET.

V128

1. HaiinuTe 3HaUE€HUE YUCIOBOTO BBIDOKCHUA:  — 7=
48
1 3
a)>; 0)4; B2 1.

1 1 3
2. Haiiure 3HaUEHUE YUCIOBOTO BhIpaKeHus: 82:(8°-972).

3 a\/g .
a) %; 0) %/E; B) ‘/E; T') IpYroii OTBET.
2

3. VipocTture BeIpaKEHUE:

a3 _ a3
1
4.Y1upocTuTe BhIpaKEHHE: a’-1
1
1 2 1 1
3 3 3
) d’; §a; wma-l;  pa Al

5. Pemnte ypaBHEHUS:

a) Vx+1=x-5 ; 0) V3x—1—-+vx+2=1.

6. Pemnte HepaBeHCTBa:

a) V4 —2x=>3; 0) Vvx+15>5-—x.
Bapuant 2

B 3aganusax 1-4 ykakute mpaBUIBHBIN OTBET.
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[Ipu BeINOTHEHUH 3aJaHUN 5-6 3aMUIIUTE X0/ PEIICHUS U NOJIyYEHHBIN OTBET.

128

1. Haiimure 3Ha4eHUe YUCIIOBOTO BBIPAKEHUS: ¢/~
3p)
1
a)3;06)4;8)2;1) 5

2 1 1
2. HaiinuTe 3Hau€HUe YUCIOBOTO BhIpaxeHus: 93 : ( 96 x 83 ).

a5  04; I ) L5.

5 4/
3. Yopoctute Beipaxkenue: YIVI

g Va5V,

B) Va ; T') Ipyroi OTBET.
1

a’- 25

1

6
4. Yopoctuts Beipaxenue: 9 +5

1
1 1 1 1
a) a° 6)d°-5; B) 06—5; r) a® +5,
5. Pemure ypaBHeHuUs:
a) V2x—1=x—-2; 6) V12+x—+V1—-x=1.
6. Pemnte HepaBeHCTBRA:
a) V4—2x<2; 6) Vx —3>x—5.

4.2.4.2 Tloka3areabHas pyHKIUS

Oobpazoeamenibnble pe3yibmanul, HoOJeHcaujue nposepke (InemeHnol):
ITP6 01, ITP6 02, TTP6 03, ITP6 04, TTP6 05, ITP6 06, ITP6 14.
[1Py 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, I1Py 18, ITPy 19.

Koumponvuas paboma 2

BapuanTt 1
B 3apanusx 1-4 ykaxurte npaBUIbHBIN OTBET.
[Tpu BeIMOTHEHUY 3a1aHUH 5-6 3aMUIIUTE X0 PEIICHUS U MMOJTYyYECHHBIN OTBET.

1. Cpapuute uncia 32 u 373:

1) < 2)> 3)= 4) Henb3s CPAaBHUT.

2. Pemure ypaBHenue 3°=9 :
1)1;2)2;3)3;4)-1.

3. Pemnre ypaBaenue 100°=10 :
1)1;2)2;3)0,5;4)-1.

4. Pemnte HEpaBeHCTBO 2°<8 :
1) x<2; 2) x>2; 3) x<3; 4) x>3 .

5. Pemuth ypaBHEHUS:
a) 3233 = 2; 0) 25%+4x5* - 5=0.
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6. Peminth HEpaBeHCTBA!

a) (37 = 1; 6) 9%l - 2x3¥< 7.

Bapuant 2
B 3ananusx 1-4 ykaxkute npaBUIbHBIN OTBET.
[Ipu BeINOTHEHUH 3aaHUN 5-6 3aUIINTE X0/ PEIICHUS U NOJIy4YEHHBIN OTBET.

1. CpaBuure uncna 47 n 42:
1)< 2)> 3)= 4) Helb3s CPAaBHUT.

2. Pemnre ypaBHeHue 2°=8 :
1)1;2)2;3)3;4)-1.

3. Pemnre ypaBHenue 25'=5 :
1)1;2)2;3)0,5;4)-1.

4. Pemmte HepaBeHCTBO 6*<36 :
1) x<2;2)x>2; 3) x<3;4) x>3 .

5. Pemnth ypaBHEHUS:
a) 47 + 4¥l=5; 6) 9*-10x3*+9=0.

6. Peuuth HepaBeHCTBa:

a) (%)X-5 <1; 6) 25% < 6x5%—5.

4.2.4.3 Jlorapu¢mbl. Jlorapupmuydeckass GyHKuIHuA

Oopaszoeamenvnbie pe3yibmamol, NoO1eHcaujue nposepke (In1emeHmol):
[1P6 01, ITP6 02, I1P6 03, I1P6 04, I1PG 05, ITP6 06, I1P6 14.
[1Py 01, ITPy 05, ITPy 06, ITPy 07, ITPy 08, ITPy 18, ITPy 19.
Konumponvnaa paooma 3

Bapuanr 1
B 3aganusx 1-4 ykakute mpaBUIBHBIN OTBET.
[Ipu BeIMOTHEHUH 3aAaHU 5-7 3aMUIIUTE X0/ PEIICHUS U TOJy4YEHHBIN OTBET.

1. Boruaucnure logs8 :
1 1; 2) 2; 3)3; 1)4.
2. Boruucnure log3i:
1 -4, 2)-3; 3)-2;  4)-1.
3. Beruncnute 231°%)73 :

1) 81; 2)27: 3)9;  4)8.
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4. Beruncaure logi224 - logi22 :
1)5; 2)2; 3) 13; 4) 1.

5. Pemuthb ypaBHEHUS:
a) log2(3x +1) =3; 0)log,(4 —x) +log,3 =1
B) logsx + 4log,x — 5 = 0.

6. Petnts HepaBeHCTRA:

a) log3(4-2x) =21, 06)logp,7(4x-2) < logp,7 (3x+1).

Bapmuanrt 2
B 3amanusx 1-4 ykaxkure npaBUIIbHBIA OTBET.

[Ipu BeIMOTHEHUM 3aaHUN 5-6 3aUIINTE X0/ PEIICHUS U NOJyYEHHBIN OTBET.

1. Beruucnure logsz81 :

D1 2)2; 3)3; 4) 4.
2. Boiuucnure 10g4% :

1) -4, 2)-3; 3)-2; 4)-1.
3. Berumcnute 37087

1) 81; 2)27; 3)9; 4)12.
4. Beruucnure logs 15 —logs 5.

1 s; 22, 313 L.

5. Pemuth ypaBHEHUS:

a) log 5(2x -4)=2;06) log6 (7—x ) +logb 2 =1;
B) logix — 2logzx — 3 = 0.

6. Pemuuth HepaBeHCTBa:

a) loga(5-2x) =21, 0) logo,5(3x+2) < logo,5 (x—1).
4.2.4.5 OcHoBbl TpuronoMeTpuu. Tpuronomerpudeckue pyHkuun

OopazoseamenvHule pe3yibmamal, nooaexcaujue npogepke (31emMeHmot):
[1P6 01, ITP6 03, ITP6 05, ITP6 14.

TPy 01, [TPy 06, [TPy 07, IIPy 08, TTPy 18, [TPy 19.

Konmponwvnaa paboma 4

BapuanTt 1
B 3apanusx 1-4 ykaxure npaBUIIbHBIN OTBET.
[Tpu BbIOTHEHNY 3a1aHUi 5-7 3aMUIIATE X0 PEIICHUS U MMOJTYyYECHHBINH OTBET.

1.Beruucnure sin 30°
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e
2

V2

0,5 2)1; 3) -

;4
2. Haiinure 3HaueHue BolpaskeHus 2 sin 30° + 6 cos 60° — 3ctg30° + 9tg30°
D4, 2)-4; 3)6; 442
3.Vopocrure cos(m — a) cos(2m — a) + cos?a, ucnons3ys GopMyIibl IPUBEICHHUS
1. 2cos?a; 2)1;3)0; 4)2sin’a.
4. Onpenenure 3HaK BoIpakenus: sinl 10°- cos 110°.

)+ 2) -

5. o 3amaHHOMY 3HAYEHHUIO TPUTOHOMETPUIECKON (BYHKIINU, HAUTUTE 3HAYCHHUE CIg
. T
o, ecnu sin 0=0,8 u 5< o<T.

6. Pemute ypaBHeHue:
. 3 .
a) cos3x+cosx=0; 6)s1n2x+§sm2x20.

: 1
7. PemnTe HepaBeHCTBO: (sinX + cosx)*> P

Bapuanr 2
B 3ananusix 1-4 ykaxkurte npaBUIbHBIN OTBET.
[Tpu BEIMOJIHEHNM 3aAaHUH 5-7 3aMUIIUTE X0/ PEIIECHUS U TIOJTyYeHHBINA OTBET.

1. Beruucnure cos 30°:
D05 D13 HZ
2. HaiinmuTe 3HaueHne BeipakeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°:
D4;  2)—4; 3)6; 4)5
3. VYmpocrure sin(m — @) cos (g - a) + cos?a , ucnonb3ys GopMyIIbl IPUBEICHUS
1) 2cos?a;  2)1; 3)0 4)2sinq.

4. Onmnpenenure 3HaK Beipakenus: sinl00°- cos 100°
H +; 2) -.

5. Ilo 3amanHOMY 3HAYEHHUIO TPUTOHOMETPUIECKON (DYHKIIMH, HAlIUTE 3HAYCHUE 1 O,
eci cos o= 0,8 I/I% <a<T.

6. Pemnte ypaBHeHUE:
a) sinSx+sin3x=0; 6) cos’x+3sinx=0.

ﬂ

. 2
7. PemTe HepaBeHCTBO:  (COSX - Sinx)?> 5 -

4.2.4.6. IlpousBoanasi pyHKUNHU, ee MPUMEHEHHE

Oobpa3zosamenvubie pezyibmamot, noodjexcaujue npogepke (3J1emeHnl):
[TPG 01, TIPG 04, ITP6 06, ITPG 14.

[1Py 01, ITPy 06, ITPy 07, ITPy 08, IIPy 09, IIPy 10, ITPy 11, ITPy 18, IIPy 19.
Konmponvnana paooma 5

Bapmuanr 1
B 3amanusx 1-4 ykaxurte npaBUIbHBIN OTBET.
[Tpu BBITIOJIHEHUY 3aAaHUN S5-6 3aNUIINUTE X0 PEIICHUS U OJYyYEHHbIH OTBET
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1. Haiimure f/(4), ecnu f(x) = 4/x — 5

1)3; 2)2; 3)-1; 4) 1.
2. Vkaxwure ipousBoanyto Gpynkmun  g(x) = x2 + cosx
1) 2x + sinx; 2) 2x — sinx 3)§ + sinx 4)2 — sinx

3. YpaBHEHHE KacaTebHON K rpaduKy QyHKIHHA Y = E B TOYKE C abcIuccoit

X() = -3 UMEeT BUI:

1) y=7x+13; 2) y=Tx+15; 3) y=-7x+15; 4) y=-Tx+13.

4. Teno nBUXKETCS MO MPSMOM TaK, 4TO paccTosiHue S (B MeTpax) OT HEro J0 TOYKH B ATOH

MpSIMOM M3MEHsIETCS TI0 3aKOHy S(f) = 32 12 +7 (t —Bpemsi ABWXKEHUS B ceKyHJax). Yepes
CKOJIBKO CEKYH/I II0CJIe Havasa ABM)KEHHsI MIHOBEHHAasi CKOpPOCTh Tela Oyner paBHa 72 m/c:

1) 16; 2)15; 3) 14, 4) 13
5. Haiinure Hanmensbiee 3Hadenne GyHKUMK y =X — 75X +5 Ha otpeske[0; 6]
6. Uccnenyiite Gpynkuuio y = x* — 2x> - 9 u nocrpoiite eé rpaduk.

Bapuanr 2

B 3amanunsax 1-4 ykaxute NpaBUIbHBINA OTBET.
ITpu BeIMONHEHUM 3alaHUM 5-6 3aNUIINTE X0 PEIICHUS U NTOJIy4EHHBIH OTBET

1. Haiinure £/ (16), ecin f(x)=8vx — 3

1) 3; 2)2; 3)-1; 4) 1.
2. VKaxXuTe MPOU3BOAHYI0 (PYyHKIUH g(X) =x2 “sinx.
1) 2x+cos x; 2) 2x- cos x; 3) 3) § + cosx 4) 5

3. YpaBHeHHe KacaTenbHOU K rpaguky GyHKIuUU y = i—;; B TOYKE ¢ abcuuccoit

Xx() = -3 UMeeT BH;
1) y=-5x+23; 2) y=-5x+21; 3) y=5x+23; 4) y=5x+2.
4. Teno ABUXKETCS MO MPSIMOM Tak, 4YTO PACCTOSIHUE OT HAYaJIbHOW TOYKHM  HM3MEHSIETCS MO
3aKoHy S(f)=t+ O,4t2 -6 (M), rae t—BpeMs JABWKEHUA B cekyHnax. Halimute ckopocTh Tena
yepe3 10 cekyH]1 Tocie Havasna ABUKEHUS:
1)10;2)9; 3)8; 4)7.

5. Haiiute Haubonbluee 3HaueHne GyHKIMH y= X° — 27x +19 Ha oTpeske

[ -4:0].

6. Hccnenyiite pynkuuio y = x* — 3x> +12 u nocrpoiite eé rpadux.

4.2.4.7 llepBooOpa3nasi pyHKIUM, ee MPUMEHEHHE

Oobpaszoeamenvhule pe3ynvmamol, noouexcaujue npogepke (I1emMeHmbol):
I1P6 01, ITP6 04, ITP6 06, TTPG 14.
[TPy 01, ITPy 06, ITPy 07, I[TPy 08, I[TPy 09, ITPy 10, [TPy 11, ITPy 18, TIPy 19

Konmponvnaa paboma 6

Bapuanr 1
B 3aganusx 1-4 ykaxkuTe npaBUIbHBIN OTBET.
[Ipu BeITIONTHEHUU 3a]aHUM S-7 3aMUIINATE XOJ1 PEIICHUS U MOJTyYECHHBIN OTBET.

1. Ykaxute dpynkuuto, st kotopoid F (X) = 4sin X - X sBIseTCS IepBO0Opa3HOIA:
a)f(x)=4sinx-1;B) f(x)=4cosx —1;
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0) f(x)=4sinx —2x; 1) f (X ) =4cosx — 2x.
2. Boruncnute f_ll xbdx:
a) 1/7, 0) 2/7;  B) 2/6.

3. BelunciuTe HHTErpa: fol (x + 3)dx:
a)-2; 0)0; B) 7/2.

i
4. Beruucnute [z cos x dx:
2

a) 1; 0)-1; B) 0.

5. Haitnute nns gynkuun f(x) = 9x>-16x nepBoobpasHyio, rpadHuK KOTOPOil IPOXOIUT Yepes
Touky M (1;-2)

6. HaiimuTe tutommans Gurypsl, orpaHUn4eHHON TpaduKoM GYHKIIUH

y=(x+1)?, npsambiMu x=-2 1 x= 1, u ocbi0 OX.

Bapuant 2
B 3amanusx 1-4 ykaxurte npaBUIbHBIA OTBET.
[Ipu BIMOTHEHUH 3aAaHUN 5-7 3aMUIIUTE XO/1 PEIICHUS U TIOJyYEHHBIN OTBET.

1. Yxaxwure ¢pyHkuuto, s kotopoid F (x) = 19sin X + X siBIsieTCS 1epBOOOPa3HOIA:
a) f(x)=19sinx + 2x; B) f( x ) = 19cosx + 2x;
0)f(x)=19cosx +x;1)f(x)=19sinx + X .

2
2. Belunciaure MHTErpa: fo x%dx:

a) -4; 6) 0; B) 8/3.

3. Berauciure f_ol 3x?%dx:

a) 1; 0) 1/3; B) -3.

4. Beruucnure unterpan 0” sin x dx:
a) 0; 0) -2; B) 2.

5. Haiimure s gpynkimun f(x) = 8x*+4x nepeoo6pasHyro, rpaduk KOTOPOi MPOXOIUT Yepes
Touky M (1;-3)

6. Haiinure momaas GUrypsl, orpaHuueHHON rpadkoM QyHKIHH
y=(x+2)?, nmpambimMu x=-3 1 x= 0, n ocbio OX.

4.2.4.8. IIpsimMble M IJIOCKOCTH B IPOCTPAHCTBE
Oopaszoeamenvubie pe3yibmamol, nooJ1exHcaujue nposepke (In1emeHmol):
[1P6 01, ITPG 09, ITPG 11, ITPG 12, ITP6 14.
[Py 01, ITPy 14, IIPy 15, I1Py 16, ITPy 18, ITPy 19.

Konumponvnaa paboma 7

Bapuanr 1
B 3amanmsix 1-4 ykaxkuTe mpaBUIBLHBINA OTBET.
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HpI/I BBITIOJTHCHUH BaI[aHI/Iﬁ 5-6 3amuImmnTe X0/ pC€IICHUA U HOJIy‘-IGHHBIﬁ OTBECT.

1. Ecau 1Be npsiMble napaJjuieibHbI TPeThel, TO OHH ...
A) CKpeImBaroOTCs MEX Iy co00ii;

b) mapannensHbl Mex Iy CO00i;

B) mepecekarorcst Mexay coboit;

') He mapayuieTbHBI MEXTYy COOOM.

2.IIpsiMasi ¥ MJIOCKOCTH HA3BIBAIOTCS NApPaJieIbHBIMU, €CJIM OHM...
A) UMeIoT 0IHY OOIIYIO TOUKY;
b) He umerot obmieit Touku;

B) umerot nBe 00IIHE TOYKY;
I') umerot Tpu 001IME TOYKH.

3. EcJiu JIOCKOCTH NPOXOIMT Yepe3 NPAMYI0, apalieIbHYI0 APYroi IJI0CKOCTH, U
nepeceKkaeT 3Ty IVIOCKOCTh, TO JINHMA NepecevyeHus MI0CKOCTeH ...

A) mapaiensHa TaHHOU TPSMOIA;

B) ckpemuBaeTcs ¢ naHHOM MpsSiMOii

B) He napannenbHa JaHHOW NPSIMOW;

I') napannensbHa JaHHON MIIOCKOCTH.

4. Eciin npsiMas ..., TO 3Ta NpSIMAasi NepNeHIUKY/JISIPHA JAHHOH MJIOCKOCTH.

A) nepneHIuKyIsIpHa KaX /101 U3 IBYX CKPEIIMBAIOIIUXCS MPSIMbIX;

b) nepriennukynspHa Kaxa0i U3 IByX IMEPECEKAIOIINXCS MPSMBIX, JISKAIIUX B 3TON TIOCKOCTH;
B) He neprnenauKyisgpHa Kaxa0W U3 2 NepeceKaroINXcs MPsIMBIX, JIEXKAIIUX B 3TON INIOCKOCTH;
I') nepnenauKymsipHa Ka>k10¥ NpsAMOH, JiexKalel B 3TON MII0CKOCTH.

S. Konnp! otpeska AB He nepecekaromiero miocKoCThb, yAaJIEHbl OT HEE Ha PacCTOSHUU 7,4 M U
2,6 M. Haitgute paccrosnue ot cepeannsl M oTpeska AB 710 3TOM MIIOCKOCTH.

6. [lepexnaanna ATMHON 8 M CBOMMH KOHLIAMH JISKUT Ha JBYX BEPTHKAIBHBIX CTOJI0aX BHICOTON
3 M u 7 M. KakoBo paccrosiHre MeXTy OCHOBaHHUSIMH CTOJI00B?

Bapuanr 2
B 3aganmsix 1-4 ykakuTe mpaBUIBHBIN OTBET.
[Tpu BbIMOIHEHUU 3a1aHUH 5-6 3aMUIINTE X0/ PEIIEHUS U MOJyYeHHBIH OTBET.

1.Ecin npsimast napaJjJiejibHa IVIOCKOCTH, TO 3Ta NpsiMasi ...Jil000i1 NpsiMoii, Jexaieil B
3TOM NJIOCKOCTH.

A) mapasuienbHa U COBNAIAET C;

b) ckpemuBaercs;

B) napannenbHa wim ckpeniBaercs c;

I') mapannensbHa.

2.Ecau npsiMasi napauiejibHA KaKOH-JIu00 NPAMOH, ..., TO JaHHbIE MPAMAafA U IJI0CKOCTh
napajuiejJbHbI.

A) He JeXarniei B IIOCKOCTH;

b) nexareit B mI0CKOCTH;

B) He mpuHaexariei miocKoCTH;

I') npunaanexaiel MIOCKOCTH.

3. Eciin 01HA U3 IBYX Napa/l/IC¢JIbHBIX IPAMBIX NEPHNCHIAUKY/IAPHA IVIOCKOCTH, TO ...
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A) npyrasi He IEPIEeHIUKYIAPHA 3TOU MIIOCKOCTH;
b) npyras napannenbHa 3TO# MIOCKOCTH;

B) npyras He nepecekaeTt 3Ty IIOCKOCTb;

I') u npyras neprneHAUKYIIpHA 3TOH MIOCKOCTH.

4. Ecnn 1Be npsiMble NepHeHIUKY/ISPHBI IVIOCKOCTH, TO OHH ...
A) nepecekaroTcs;

b) ckpemuBatorcs;

B) He mapannensHsl;

I') napannensHsl.

5. Touka A NeXHUT B IJIOCKOCTH, Touka B Ha paccTosinum 12,5 cM ot 3T0it iockoctu. Haiiaure
paccTosiHue OT cepeAnHbl 0Tpe3ka AB 10 minockocTu.

6. Kakoli 1TuHBI HY)KHO B3SITh ITEPEKIIQINHY, YTOOBI €€ MOKHO OBLJIO TOJIOKHUTh KOHIIAMHU Ha JIBE
BEPTHUKAIBHBIE OTIOPHI BRICOTOM 4 M 1 § M, TIOCTaBICHHBIC HA PACCTOSIHUM 3 M OJIHA OT APYTOit?

4.2.4.9 KoopauHaThl H BEKTOPbI

Oobpazosamenvhvle pe3ynomamel, HOOEMHcAUiUE NPOBEPKe (I/1eMEHNbL):
I1P6 01, ITP6 09, I1P6 11, ITP6 12, I1P6 13.
[TPy 01, TTPy 14, ITPy 15, 1Py 16, ITPy 17, I1Py 19.

Konmponvnaa paboma 8

Bapuanr 1

B 3aganusx 1-4 ykaxxuTe npaBUIIbHBIN OTBET.
[Ipu BeIMOTHEHNHM 3a1aHU S-7 3aNUIINTE X0 PELICHUS U MTOJTYYE€HHBIN OTBET.

1.Kakas u3 mepeunciaeHHbIX ToYeK JeKuT B Y OZ:
a) A (0;1;1); 0) B (1;2;0); B) C(-1;0:5); ) D(1:12).

2. Touka M — cepeauna orpeska AB. Haiinute koopaunats! Touku B, ecnu A (1;3;-2), M (-
2:4;5):

a) B (-5;5;12); 0) B (3;5;8); B) B (-1;5;7); T') IPYroi OTBET.
3. Hanbl Touka A(5;0;2) u Touka B(3;-4;6). HaiimuTe paccTosiHre MEXIy STUMH TOYKAMU:
a) 3v/3 ; 6) 42 ; B) 6; r) 3.

4. Jlanbi Toukn A (6:3:9), B (2:-2:4), C (5:8:1). Haiture 3- AB+5-BC
a) (5;23;-45); 6) (3;35;-30); B) (36;4;8); T) Apyroii OTBET.

5. KaTeTsl npsMOyroJIbHOTO TPEYTOJIbHUKA PaBHBI 5 ¢M U 6 cM. HaliauTe miomanas npoekuuu
3TOTO TPEYroJbHUKA HA IUNIOCKOCTh, €CIIH MIOCKOCTh TPEYroJbHUKA HAKIIOHEHA K TUIOCKOCTH
MPOEKIINH O] yTIOM 60°.

6. 13 Touku, OTCTOAIIEH OT INIOCKOCTA HA PACCTOSHUU 4, TIPOBEJICHBI JBE HAKIOHHBIE K
mIockocTy oz yriom 45°, HaituTe 1IMHBI HAKIOHHEIX.

7. CocTaBbTe ypaBHEHUE INIOCKOCTH, TPOXOASIIEH uepe3 TOUKy A U NEpPHeHANKYIIPHON
npsimoit AB, eciiu A (1; 2; —3), B (4; 8; —6).

Bapuant 2

B 3amanusax 1-4 ykaxxuTe MpaBWIBHBIA OTBET.
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[Ipu BeINOIHEHNH 3aaHUi 5-7 3aUILIUTE X0/ PELIEHUS U [TOJyYEHHBIN OTBET.

1.Kakas u3 nepeunciieHHbIX Touek JexkHUT B XOZ:

a) A (0--1;2);  6) B (1;-2;0);  B) C(0;05-1); r) D (1;1;3).

2. Touka M — cepeauna otpeska AB. Halinute koopauraTs Touku M, ecau A (1;3;-2), M (-
5;7;8):

a) M (-2;5;5); 0) M (-2;5;3); ); B) M (3;5;5); T') IpYroi OTBeT.

3. Mansr Touka A(3;-1;0) u Touka B(2;4;1). Haiinute paccTosiHuE MEXIYy STHMH TOUYKAMHU:

a) 5; 6)3V3 ; B) 2v/2; r) 9.

4. Taus! Touku A (5;0;7), B (3;1;8), C (4;7;-2). Haitmure 2- AB+4- BC :
a) (12;0;34); 0) (5;-40;21); B) (0;26;-38); T') IPYrOi OTBeET.

5. CropoHa paBHOCTOPOHHETO TpeyrojbHUKa paBHa 4 cMm. HaliauTe miomanp NpoeKuu 3Toro
TpPEYroJabHUKA Ha INIOCKOCTh, €CJIM IIIOCKOCTh TPEYTOJIbHUKA HAKJIOHEHA K IIJIOCKOCTH MPOEKIINHU
nox yriaom 30°.

6. 13 TouKH, OTCTOAIIEH OT IJIOCKOCTH Ha paccTosiHUK 10, MpoBeIcHB! 1BE HAKIOHHBIE K
mwiockocTy nof yriaom 60°. Haiiure cyMMy JUIMH HAKITOHHBIX.

7. CocTaBbTe ypaBHEHUE MIOCKOCTH, MMPOXOAIIEH Yepe3 TOUKY B 1 neprneHuKynspHOn npsaMon
BC, eciu B (3; —2; 4), C (-2; 8; 19).

4.2.4.10. MHOrorpaHHMKHM ¥ TeJIa BpallleHUSsI

Oopazosamenvuovle pe3yibmamasl, noojiexcauiue npogepke (I1emMeHnvl):
ITP6 01, ITP6 06, ITP6 09, ITP6 10, TTP6 11, ITP6 12, ITP6 14.
[1Py 01, TTPy 12, I1Py 13, TPy 14, [1Py 15, TPy 16, [1Py 18, TPy 19

Koumponvnasa paboma 9

Bapuanr 1

B 3agannsx 1-4 ykaxuTe npaBUIbHBIA OTBET.
[Ipu BeIMONMHEHNHU 3aJaHUM 5-7 3aMUIINTE X0 PELICHUS U MTOJTY4YE€HHBIN OTBET.

1. 12 — 310 yncno...
1) BepinH napajuienenuneaa;
2) p€bep mapanenenune/a;
3) rpaneii napajuieNenuneaa.

2. lunuuap HeJb3sl MOJTYYUTh BpPaIlleHUEM. . .

1) TpeyrojapHUKa BOKPYT OJHOM U3 CTOPOH;
2) kBaJpaTa BOKPYT OJHOM U3 CTOPOH;
3) npAMOYTOJIbHUKA BOKPYT' OJJHOM U3 CTOPOH.

3. HCpHCHI[I/IKy.Hﬂp, OHYH_ICHHHﬁ 13 BEPUIUMHLBI ITMPpaMU bl HA IIJIOCKOCTh OCHOBAaHMA,
Ha3bIBACTCA:

1) meanaHoii; 2) ocbto;  3) AMATOHATBIO; 4) BBICOTOH.

4. BokoBO¥ NOBEPXHOCTBIO LUJIMHIPA BBICOTOM H U AMaMeTpoM OCHOBaHUs d SIBISIETCS
KkBajpaT. Toraa BepHo, 4ToO...
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1)d=H; 2) H=mnd; 3)ntH =d.

5. OcHOBaHMe TUPaMUIbI — MPSMOYTOJILHUK CO cTopoHaMu 4 cM 1 6 cMm. Kaxkgoe OokoBoe
pedpo mupamuabl paBHO 5 cM. Beruncnure BbICOTY MUPaMUIBL.

6. O6pasytomas konyca 10cwm, a Beicota 8cm. Haliaure 00bE€M KOHYCa.

7. Quamerp mapa 12cm. Haitnure momass moBEpXHOCTH IIapa.
Bapuant 2

B 3aganusax 1-4 ykaxuTe npaBUIbHBIN OTBET.
IIpu BeITIONTHEHUY 3aaHUM 5-7 3alUIINTE X0/ PEIICHUS U MTOTYYeHHBIN OTBET.

1. 8 —9T0 4HCHO. ..
1) BepuIMH napanenenune/a;
2) p€bep nmapaiienenumnesna;
3) rpaHeii napauenenunesa.
2. HunmuHAp MOKHO TIOTYYUTh BPAIICHUEM. ..
1) Tpanenuu BOKPYr OJTHOTO U3 OCHOBAHMIA
2) pomba BOKPYT OJTHOW U3 JraroHaleu;
3) mpsAMOYTOJIbHHUKA BOKPYT OJHOM U3 CTOPOH.
3. BricoTa 60KOBOM TpaHy MpaBUILHON MTUPAMU/IBI, TPOBEJACHHAS U3 €€ BEPIIUHBI, HA3hIBACTCS:
1) memmanoit; 2) amodemoii; 3) mepneHAUKYIIpoM; 4) OMCCEKTPHCOM.

4. BOKOBO#l NOBEPXHOCTBIO LMIMHIPA C BBICOTOM H M paauycoM OCHOBaHMA R sBiseTCA
KBazpar. Torna BepHO, 4To...

H R

— =2r; — =2
H R 2) H

5. OcHOBaHME TUPAMUIBI TPSIMOYTOJBHUK, Y KOTOPOTO CTOPOHHI 8 cM U 6 cM. BricoTa
MUpaMUJIbl POXOJUT Yepe3 TOUKY MepeceyeHus Juaronaneid, ona passa 12 cm. Haitaure
00KOBOE PeOPO MUPAMU/IBI.

6. ITnomaas HoBepxHoCcTH Iapa paBHa 36 cm>. Haiiure 06bEM 1mapa.

7. O6pazyromas konyca 10cm, a BeicoTa 8cM. Halinute 60KOBYIO TOBEPXHOCTb.

4.2.4.11 DneMeHTHI KOMOMHATOPUKH, CTATUCTHKHU U TEOPUHU BEPOSITHOCTEH

Oopazosamenvuvle pe3yibmamaol, ROOIEHcAUiUe NPosepke (InemeHmol):
I1P6 07, I1P6 08, TTPG 14.
[TPy 01, ITPy 02, TPy 03, ITPy 04, I1Py 12, [Py 13, TIPy 14, I1Py 18, I1Py 19.

Koumponvnasa paooma 10

Bapuanr 1
B 3aganusax 1-4 ykaxuTe npaBUIbHBIN OTBET.
[Ipu BbINONHEHNM 3aJaHUH 5-7 3aMUIINTE X0 PEIIEHUS U NOJIYYEHHBIN OTBET.
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647!
344
2) 72; 6) 172; B)4,6; 1) 14

2 .Berauciure Py :
a) 16; 0) 12; B) 46; 1) 24.

1. Beruncnure

6
3. Beruucnure —Z :

10

a) 8; 6) 24; B) 4; 1) :
4. Boruncmute C;, —CJ, -
a) 27; 0) 18; B) 26; r) 24.

5. B ximacce 32 yganuxcs. CKOJIBKMMHU CIOCO0aMU MOYXHO c(OPMHPOBATH KOMaHIy U3 4
YEJIOBEK JUIS YYaCTHS B MaTeMaTHYECKOM OJuMITHazie?

6. Ha nx3aMeHe 1o MaTeMaTHke i1 yCUJICHHSI KOHTPOJIA KIlacc u3 35 ydanuxcs paccaauiu B
Tpu aynutopud. B mepsyto mocammmm 10 denoBek, BO BTOPYI0 — 12, B TPEThIO — OCTaIbHBIX.
KaxoBa BeposITHOCTH TOTO, YTO J[Ba APYra OKKYTCS B OJJHOU ayTUTOpUHN?

7. VI3 mapTuu U3ACNIHi TOBApOBE OTOMPACT U3CSIHS BEICIIETO cOpTa. BEpOATHOCTH TOTO, YTO
Haymady B3sITOE U3JENHe, OKaKeTCs BhIciiero copra paBHa 0,8. Halimute BEpOATHOCTH TOTO, UTO
13 TPEX MPOBEPEHHBIX U3CIIUIA TOJIHKO ABA BHICIIETO COPTa.

Bapuanr 2
B 3agannsx 1-4 ykaxuTe npaBUIbHBIA OTBET.

[Ipu BEIMONTHEHNH 3aJaHUM S-7 3aMUIINTE X0 PEIICHHS U TIOTyYEHHBIN OTBET.

116!
1. Beruuciure 5.+6.:
4145)

8) 52; 6)7; B)3.8 1) 124

2. Berunciure Ps :
a) 15; 6) 120; B) 25; 1) 20.

4
10

3. Beruuciure 3

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

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

5. CxonpKUMU crioco0aMu U3 25 yUeHHKOB KJIacca MOKHO BBIOpATh YEThIpEX IS y4acTus B
Ipa3gHUYHOM KOHLEpTE?

6. 25 BBINTYCKHUKOB MEJIMHCTUTYTA HAIIpaBUiIK paboTaTh B Tpu cena. B Xareneesky nomnaio 7
MOJIOJIBIX CIIeUAINCTOB, B XauanypoBky — 12, B Kpacuasie Orypeiinbl — octanbHble. KakoBa
BEPOSITHOCTH TOTO, UTO TPH JApyra OyAyT cesiThb pazyMHOe, T00poe, BEYHOE B OJTHOM cee?

7. OTnen TeXHHYeCKoro KOHTpoJis Turorpadun «®aBopuT» MPOBEPHIT KHIDKHYIO TTPOIYKITUIO
Ha Hajguuue Opaka. BeposTHOCTE TOTO, 4TO KHHMra He OpakoBaHHas paBHa 0,9. Haiitu
BEPOSATHOCTH TOTO, YTO M3 JIBYX IMPOBEPEHHBIX KHUT TOJIBKO OJTHA OpakoBaHHAs.

4.2.4.12 MHoxecTBa. DiIeMeHTbI TeOpUH rpados
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Oopa3zosamenvhble pezyibmamot, noodjaexcaujue npogepke (3J1emeHnul):
ITP6 01, TTP6 02.
[TPy 01, TTPy 02, ITPy 03.

Koumponvnasa paooma 11

Bapmuanr 1
B 3aganusix 1-4 ykaxute npaBUIbHBIN OTBET.
IIpu BBIIOTHEHUU 3aJaHUN 5-7 3aMUIINTE X0/ PEHIEHUS U TOJyYeHHBIA OTBET.

1. JIuHuH, KOTOPBIC CBA3BIBAIOT BEPIIMHBI, HA3BIBAIOTCAL. ..
1) ctoponamu rpada;

2) BepmmHaMu Tpada;

3) p&opamu rpada;

4) oTpe3Kamu.

2. Kakoii rpad Ha3pIBaeTCsi OPUEHTHPOBAHHBIM:
a) BEepIIMHBI KOTOPOr0 COCIMHEHBI PEOpaMu;

0) BepIITMHBI KOTOPOTO COEAMHEHBI TyTaMu;

B) BEPIIIUHBI KOTOPOTO COCTUHEHBI TPSIMBIMHU.

3. [epecekaroTcss MHOYKECTBA YHCEIT:
a) YCTHBIX U HCUCTHBIX;

0) MPOCTHIX U YETHBIX;

B) MIPOCTBIX M COCTABHBIX.

4. Kakoli orepanyy HaJl MHOXKECTBAMH COOTBETCTBYET BBIPAKEHUE:

«DJIEMEHT, TPUHAICIKAITHH ITOJTyICHHOMY MHOXKECTBY, IPUHAISKUT MHOKECTBY A U
MHOXECTBY B.»:

a) TiepecevYeHrne MHOKECTB;

0) nepeuynciacHue MHOKECTB;

B) JIOTIOJTHEHHE MHOKECTBA.

5. Hainzurte ANBNAUB,ecmu A= {16;18;20;22}, B={
6. OpuenTtupoBanHsbIii rpad G ¢ MHOKECTBOM BepmuH V = {
{(1,6),(2,1),(2,5,(3, 1), (3,3), 3,5, (3,2), 3, 6), (5 1
peanmzanuio rpagda.

7. 113 100 cTyneHTOB M3y4aroT sI3bIKH: UCHaHCKuid — 28, Hemeukuit — 30, ppaniysckuii — 42,
UCTIAHCKUN ¥ HEMEIKUH — 8, ncraHCcKuil u ¢ppaniry3ckuii — 10, Hemeukuid 1 GppaHiry3ckuit — 5,
Bce 3 s13b1ka — 3. CKOJIBKO CTYACHTOB HE U3y4aeT HU OJHOIO s3bIKa?

;023
4, 5, 6} 3aaH CIIMUCKOM JyT

6;8
1,2, 3,
), (5, 6), (6, 4), (6, 5)}. IlocTpouTs

Bapuanr 2
B 3amanuax 1-4 ykaxuTe mpaBUIIbHBIN OTBET.
[Ipu BbIMOTHEHUM 3a1aHUH 5-7 3alUIIMTE X0 PEIICHUS U MOJy4eHHBIH OTBET.

1. I'pag - s70...

1) MHOXKECTBO TOYCK, IBC U3 KOTOPBIX 00s13aTeIBLHO COCOUHAIOTCS JIMHUAMMU,
2) MHOXECTBO TOYECK, KOTOPBIC HUKOTAa HE COCANHAIOTCA JIMHUAMU ;

3) TOJNBKO JIBE TOYKH, KOTOPBIC COCAMHSIIOTCS JTMHUSIMH,
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4) MHOYECTBO TOYEK, KOTOPBIC MOTYT COCAMHATHLCS JIMHUSIMH.

2. I'pad, BepIIMHBI KOTOPOTO COSTUHSIOTCS pEOpaMu, Ha3bIBACTCS:
a) HCOPUCHTUPOBAHHBIM;

0) HampaBJICHHBIM;

B) OPHECHTHUPOBAHHBIM.

3. He nepecekaroTcst MHOKECTBA YHCET:

a) TIPOCTHIX M YETHBIX;

0) MPOCTHIX U HEUETHBIX;

B) MIPOCTBIX M COCTABHBIX.

4. Ecim Bce 2JIEMEHTHI MHOKECTBA A BXOJSIT B MHOXKECTBO B, TO MO’KHO CKa3aThb, YTO:

a) A — o0Opa3 MHOXecTBa B;

0) B — mpoo6pa3 MHOXKeCTBA;

B) A — I0JIMHOKeCTBO B.

5. Haiimure AN BN AU B,eciu A= {3;4,5,6,7} , B={3,5,7;9}.

6. OpuentupoBanusiii rpad G ¢ MHOkecTBOM BepminH V = {1, 2, 3,4, 5, 6} 3aaH COIHCKOM JIyT
{(1,6),(2,1),(2,3),3,1),3,3),(3,3),(3,4), 3, 6), (5 1), (5, 6), (5, 6), (5, 6), (6, 4), (6, 6) }.
[MoctpounTs peanuzanuio rpada.

7. N3 1000 cTyneHTOB, 3aHUMAIOIINXCSl ECTECTBEHHBIMU HayKaMu, 630 mocemaroT creukype no
6uonoruu, 390 — no xumun u 720 — nmo maremaruke. 440 MOCEMAIOT K MATEMATUKY, 1
ouonoruto, 250 — u mareMatuky, u xumuto, u 200 — 1 6uonoruto, u xumuio. 130 cTyneHTOoB
MOCEUIAl0T JeKIUH 1o BceM npeameraMm. Cxonbko u3 1000 cTyaeHTOB HE OCEIIaoT HI
MaTeMaTHKH, HU OUOJIOTUN, HU XUMHH?

4.2.5. Meotcoucyuniunaphnole 3a0aHUA C y4emom npogheccuoHanbHol
HaAnpaeneHHocmu

HaumenoBanue pa3aeijioB BapI/IaHTbI MEKIUCHUINIIIHHAPHBIX 3aaaHui
H TEM

Pa3pen 1.

IMoBTOpEeHME Kypca

MaTeMaTHKH OCHOBHOM

IIKOJIBI

Tema 1.3. 3amaua 1. Caza, B KOTOpPOM JAEPEBBs MOCAXKEHBI B IIAXMATHOM

I'eomeTpus Ha IJIOCKOCTH | MOPAAKE, COCTOMT W3 32 psyioB, Mo 45 1epeBbeB, B KaKIOM.
CocenHue nepeBbs OJHOTO psAla PacloJIOKEHbl HA PacCTOSHUU
8,54m. Ot 3a00pa, KOTOPHIM OTOPOXKEH Caj, KpalHUE JIepeBbs
oTcToAT Ha 3M. HaliguTe miomaap, 3aHUMaeMyro cagoM?

3agaua 2. 3eMenbHBIN ydacTok uMeeT ¢opmy Tpamennn ABCD.
Paznenure ygacroxk ABCD Ha aBe paBHOBEIMKHE YaCTH MEXKOM,
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MPOXO/IAIINE Yepe3 cepeauny oTpeska AB.
3amaya 3. MacmTab KapThl TaKOW, 4YTO B OJHOM CaHTUMETPC
12 xm. UeMy paBHO paccrosinue Mexay ropogamu A u B (B km),
©CJII Ha KapTe OHO COCTaBiIsieT 4 cMm?
3amaua 4. JlayHblii ydacTOk umeeT (opMy KBaapara, CTOPOHBI
kotoporo paBHbl 30 M. Pa3Mmepsl AoMa, pacmojOKEHHOTO Ha
y4acTke W HMeromiero ¢Gopmy MOpsSMOYrojdbHUKa, — 8M X S M.
Haiiqute momanp ocrabmeiicsi yacTu ydactka. OTBeT jaiiTe B
KBaJ[paTHBIX METPaX.

30Mm

Sm
30m &M |

3agaya 5. YyacTok 3eMiIM AJIsl CTPOUTEIBCTBA CAHATOPUS MMEET
dhopMy NpAMOYroIbHUKA, CTOPOHBI KOTOporo paBHbl 900M u
400 M. OHa U3 OONBIIMX CTOPOH ydacTKa UAET BIOIL MOPS, a TPU
OCTaJIbHBIE CTOPOHBI HY)KHO OTTOpOANUTH 3a00pom. Haliaure mnny
aToro 3abopa. OTBET JaliTe B METpax.

3agaua 6. J[Ba camoBoma, WMEIONTHE MPSAMOYTOJBHBIE YYACTKH
pasmepamu 35M Ha 40M c oOmiel TpaHWIICH, JTOTOBOPUIIUCH H
cAenanyd oOIui MpSIMOYTOJbHBIN TIpyn pasmepoM 20M Ha 14 M
(cM. "epTéx), mpuuéM TpaHUIa yIaCTKOB MPOXOAHUT TOYHO Uepes
ueHtp. KakoBa muomans (B KBaApaTHBIX METpPax) OCTaBILEHCS
YacTH y4acTKa KaXJoro cajgoBoja?

3agaua 7. /lauHbli ydacTok mmeeT (GopMy MNPSIMOYrOJIBHUKA CO
cropoHamu 20 MeTpoB U 30 MeTpoB. X03UH ILIAHUPYET OOHECTH
ero 3a00poM W pa3lIeUTh TAaKUM K€ 3a00pOM Ha JIB€ YacTH, OJIHA
U3 KOTOpeIX uMeeT (opmy kBaapara. Haiinmre oOmryro mmmHy
3a00pa B METpax.

30mM

20 m
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Tema 1.4
[IponieHTHBIE BRIUUCIEHUS

3amgaua 1. Ha kakoe BpeMst pabOTHI Balllero COTOBOro TenedoHa XBaTUT
25% ypoBH: 3apsa OaTapeu, eClIi H3BECTHO, 4To B cpeaHeM 100%
YPOBHS 3apsiia OaTapen xBaTaer Ha 8 4 paboThI Tenedona 6e3
roj3apsaky U 3a 1 4 pabotel Tenedona 5% 3apsiiku pacxoyercs
YCTaHOBJICHHBIMU TPUIIOKEHUSIMHU.

3apaua 3. MoOunbsHbIH Tenedon cromn 3500 pyo. Uepes HekoTOpoe
BpeMsI LIeHY Ha 3Ty Mojenb cH3wuan 10 2800 py0. Ha ckonbko
MIPOLICHTOB OblIa CHIKEHA I1eHa?

3anaua 4. Kimment B3s1 B 6anke kpeaut 12 000 py0. Ha rox oz 16%.
OH J0IDKeH moramaTh KPeJuT, BHOCS B OaHK €KEMECSTIHO OJJTHAKOBYIO
CYMMY JICHET, C TeM, YTOOBI Yepe3 I'0J] BHIIUIATHTD BCIO CYMMY, B3SITYIO B
KpemuT, BMecTe ¢ mporieHTamu. CKOITbKO pyOJiei OH JIOJDKEH BHOCHTh B
0aHK eKEeMeCSIIHO?

3apaua 5. B cenrsa6pe 1 xr Bunorpazaa crousn 60 pyo0., B OKTs10pe
BHHOT'paJ 1ojtoposkain Ha 25%, a B Hosiope emre Ha 20%. CroiabKo
pyOseit cronn 1 Kr BUHOrpajaa mnocie noJopoxkaHus B Hos0pe?

3apaua 6. MarasuH Jenaer NeHCHOHEepaM CKUJIKY Ha OMpeaeiIeHHOe
KOJIMYECTBO MPOLICHTOB OT IIEHBI MOKYNKH. [laker kedupa cTOUT B
maraszune 40 py0. [lencuonep 3aratui 3a naker kepupa 38 pyoO.
CKOJIBKO MPOLIEHTOB COCTABIISIET CKUAKA /7151 IEHCUOHEPOB?

3agaua 7. B cocyn, conepxkamuii 5 mutpoB 12% - oro BogHOro pac-
TBOpa HEKOTOPOT'O BELIECTBA, I00ABHIIN 7 TUTPOB BOIBI. CKOIBKO
MIPOIICHTOB COCTABIISICT KOHIICHTPAITUS ITOYYHBIIIErocs pactBopa?
3apaua 8. Cmemanu 4 murpa 15% - oro BoJHOro pacTBopa HEKOTOPOro
BellecTBa ¢ 6 aurpamu 25% - 0ro BOJHOIO PacTBOPA ITOI'O JKE
BemiecTBa. CKOJIBKO MPOIIEHTOB COCTABIISIET KOHIICHTPAIIHS
TIOITyYUBIIIETOCS pacTBopa?

3agaua 9. 31 nexabps 2013 rona Cepreit B3su1 B 6anke 9 930 000 py0. B
kpeaut mox 10% rogoBeix. Cxema BBIIUIATHI KpeAuTa cieayromast: 31
JekaOpst KayKA0ro CIEAyIOIEero rojia 0aHKk HauUCIseT IPOLEHTHI Ha
OCTaBILYIOCS CyMMY JoJira (To ecTh yBenuuuBaeT noir Ha 10%), 3atem
Cepreii epeBoUT B OaHK ONMpPeeEHHYI0 CyMMY €XKET0IHOTO TIaTexka.
Kakoif momkHa ObITH CyMMa €XEroHOro miatexa, 4roost Cepreit
BBITJIATHII JIOJT TPEMS PABHBIMHU €KErOJTHBIMU TIIATSKAMU?

3anaua 10. B 6ank OblT MONIOXKEH BKIIA 110J] 0aHKOBCKUH mporeHT 10%.
Yepes rox x03s1H BKiIaa cHsit co cuera 2000 pyo6., a emie yepes roj
caoBa BHec 2000 py0. OnHako, BCIICACTBUE ATHX JICHCTBUHN Yepe3 TpU
rojia Co BpeMEHH NIepBOHAYAIFHOTO BIOKEHHSI BKJIa/1a OH TTOTYIHIT
CYMMY MEHBIIIE 3aTUTAaHUPOBAHHOM (eciu ObI He OBIIIO TPOMEKYTOUHBIX
orieparuii co BkiagoMm). Ha ckonbko pyOiieit MeHble 3ariaHupOBaHHON
CYMMBI ITOJTYYHIT B UTOT€ BKJIATIHK?

Pa3gen 4.
Jorapugmsel.
Jlorapugmuueckas

bynknus

Tema 4.6
Jlorapudmsl B mpupoae u
TEXHUKE

3ananue 1. Haiitu HanGonpmid MOJOKUTENBFHBIA KOPEHb ypaBHEHUs 4
x-51Inx =235 cTounocteio 10, ucnonssys meron utepamuii. Kopau
OTAENHUTH Tpaduuecku. PaccMoTpeTs mpocTeiiliee pelieHue B CHCTEME
MathCad.

3ananne 2. Haiitn HanGonbIIMiA MOJIOKUTENBHBINH KOPCHb YpaBHEHHS €

- 10 x = 0 c TouHocthio 107, mcmomb3ys meron uTepamuii. Kopru
oTaenuTs rpaduyeckd. PaccMOTpeTh mpocTeiiiiee pelieHHe B CHCTEME
MathCad.

3apanme 3. Haiitu umciio pa3pemeHHbIX KOIOBBIX KOMOWHAIIHiA
npu andaBuTe UCTOUYHNKA B N=064 CUMBOJIa NPU YHCIIE Pa3psaoB
KOJI0BOM KOMOMHAIMK paBHOM k = 9 . (Koauuecmeo 603MO4CHbIX
KOOOBbIX KOMOUHayuii onpeoensemcs, Kax L=2% konuuecmeo
DPA3DeUeHHbiX KOOOBbIX KOMOUHAUULL PABHO HUCTY CUMBOIO8
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angpasuma UCMoOYHUKA, A KOIUYECNEO OUM HeoOXO0OUMbIX 015 Ux
nepedauu onpedensiemcs, xax: | =logz N)

Paznea 6.

OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuieckmne

dyHkuun

Tema 6.7

Omnucanue
MIPOU3BOJICTBEHHBIX
MPOIIECCOB C  MOMOIIBIO
rpadukoB QyHKIHIA

3ananue 1. Ha n300paskeHUH CHHYCOUJAILHOTO CUTHATIA aMIUTUTY/1a
cocTaBiisieT Snuen., nepuon — 10 aen. 3HaueHUs KO3 PHUIUESHTOB
oTkJIoHeHwus: 1o Beptukanmu 0,2 B/nen.; mo ropu3onTamu 1,0 Mkc/mer.
OnpenennuTs MOrpelrHOCTh U3MEPEHHS aMILTATYABI CUTHATA, eCITH
U3BECTHO CIEIYIOIIIE: BEIXOAHOE COMPOTHUBICHHE HCTOYHUKA CUTHATIA
Ru <10 kOM; BXOHOE CONPOTUBIIEHNE YCUIUTENS Y ocLuiiorpada
Ry = 1Mowm; BxonHas emMkocTh yeunutens Y ociuniorpaga Cy =60 nd.

3ananue 2. [To ocipuiorpaMe onpenenuTh BUJ U TapaMeTPhl CUTHAJA
(amMImmUTY MYy, IEPHOJI, YACTOTY)

Macmirab: Bpemenu — 1 kierka-0,2 mc; HanpspkeHus - 1 kierka -2
BOJIbTA

<& ci-67 ©

3apanue 3. [1o ocrmiorpaMme OnpeAaeauTh BU U MapaMeTphl CUTHANA
(ammuTYIy, IEpHO, YaCTOTY)

Macmra6: Bpemenu — 1 kierka-0,5mc; HanpspkeHus - 1 kierka -
0,5BonbTa
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3aganne 4. Macmtab: Bpemenu — 1 kierka-100MKc; HanpspKeHus - 1
Kierka -0,5BonbTa

3amanue 5. MacmTab: Bpemenu — 1 knerka-0,2 Mc; HanpsokeHus - 1
KJIETKa -2 BOJIbTa

Paznen 7.
IpouszBognas ¢yHKIUMH,
ee IpMMEHEeHHue

Tema 7.10

Haxoxnenue
OTNITUMAJILHOTO pe3ylbTaTa
C TOMOIIBIO MPOU3BOTHOM
B MPAKTUYECKUX 3a]Ia4ax

3agava 1.B 1enu 31eKTpHUECKOro TOKa HIIEKTPUUECKUH 3apsa]] MEHSIeTCs
C TEYEHUEM BPEMEHH M0 3aKoHy q = ( (t). Cuna Toka I ecTb mpousBogHas
3apsiaa q mo Bpemenu [ = q ' (t). BeIYucanuTh Crily TOKa B MOMEHT
BpeMeHH t=15 c, eciu q = sin (2 t-10)

3agava 2. Pemuts kelic — 3a1a9y Ha HAXOXKJICHUE 3HAUCHHUS CHIIBI TOKA
B MOMEHT BPEMEHH t depe3 MPOU3BOTHYIO (PYHKIINH.

DJeKTpUUecKUi 3apsi, IPOTEeKalonii Yepe3 pe3ucTop, HauuHas ¢
momeHTa t = 0, 3amaercs popmynoit q (t) =3(t-1)2+( t — 1) + 2. Haiigute
CHJIy TOKa B MOMEHT BpeMeHu t=1c.

3anaua 3. KonmdecTBo aeKTpudecTBa, MpoTEKaloIiee Yepes
MPOBOJTHUK, HAYMHAS C MOMEHTa BpeMeHH ¢ = 0, 3amaercst popmyson Q
=3 -3t +4. OnpenenuTs CHITy TOKa B KOHIIE 6-11 CEKYH/IBI.

3anaya 4. Pemuth Keiic - 3a1a4y Ha BRIYUCICHUE 3HAUCHUS CHJIbI TOKA B
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MOMEHT BpEMEHHU t uepe3 Mpon3BOIHYI0 QyHKIMH. Beraucmure
HaNpsDKCHUE B CETH TIEPEMEHHOT0 TOKa B MOMEHT BpeMeHH t = 1 ¢, eciiu
WHAYKTHBHOCTB KaTymiku L= 5 I'H, a cuiia Toka H3MEHSIETCS 110 3aKOHY
i=10 sin 2w t, A.

3agaua 5. PemmmTh Keiic-3a/1auy Ha BRIYUCIICHUE 3HAUCHUS CUIIBI TOKA B
MOMEHT BpEMEHH t uepe3 Mpor3BOAHYIO QpyHKIMH. Beraucnure cuimy
TOKa B IIEMH, TPOTEKAIOUIYI0 Yyepe3 KoHJeHcaTop eMKocThio C = 5 Mk® B
MOMEHT BpeMeHH t= 1 ¢, eclii HaIlpsDKEHHEe U3MEHSeTCS Mo 3aKoHy U=
5sin 207 t.

3amaua 6. KonnuecTBo niiekTpuyecTBa, MPOTEKAOIIEE Yepe3
MPOBOJIHHK, HAUWHAS ¢ MOMEHTa BpeMeHH t = 0, 3amaercs popmyion Q =
3t2 — 3t + 4. OnpeaenuTh CHITy TOKa B KOHIIE 6-1 CEKYHJIBI.

Pazpnen 8.
IlepBooOpaznas
byHxumn,
NpUMeHEeHHe

ce

Tema 8.5
OnpeneneHHbll  UHTETpall
B JKU3HU

3anaua 1. Beraucnure KOIHMYECTBO AJIEKTPUIECTBA, IIPOTEKIIETO 110
IIPOBOAHMKY 33 IPOMEKYTOK BpeMeHH [3;4], ecitn cuiia Toka 3afaercs

dbopmystoi [(t) = 3% — 2t

3agaya 2. Cuia ToKa B MPOBOAHHUKE U3MEHSETCS 110

3aKOHY I[f’) =e '+ 2 (Bpems B CeKyHJIaX, TOK B amriepax). Kakoii
3apsA MpoieT yepes nomnepeyHoe cedeHne NPoBOIHUKA 3a BPEMsI OT
BTOPOH 10 LIECTON CEeKYHABI?

3agaya 3. Cua TOKa B MPOBOJHUKE MEHSETCSI CO BPEMEHEM IO 3aKOHY
[=2+3t2. Omnpenenuts, Kakoe KOIUYECTBO IJIEKTPUUYECTBA IIPOXOAUT
gepe3 NOoIepeyHoe CeUeHNE IPOBOTHIKA 33 BPeMs OT 2 110 5 CeKyHA.

Paznen 9
IIpsiMbIe M NJIOCKOCTH B
NMPOCTPAHCTBE

Tema 9.5.

ITapannensHbie,
MePIEHINKYIISIPHEIE,
CKPEIIMBAIOIINECS TIPSMbIE

3agauya 1.
|

Puc. 1. JlocTpouTh HA KAPTHHE FOPH3OHTAIb-
Hy10 npoekumio Toukn AfA’— 2, A"} u pponTans-
Hy10 npoexio Toukn B(BY, B" — 7). nexawel B
rOpH3OHTANBLHON nnockocTH H

3agaua 2.
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v

Puc. 2. [MoeTpouTE TPOEKLMH TOYKH
A(10, 25, 10) v Touxn B(30, 10, 20) no

3a0aHHBIM KOOPIAHHATAM

3amaua 3.

_ o
—_ #7) 4

O - /o
L "\..\ / i
Ll N i
L m'] 8’ [ ||
];p;c_i . l;lnm;-dcﬁﬁuﬁ

TOMKH MEpeceueHus npamoii mc
nnockocTeid GfABC)

3agaua 4.

Puc. 4.  Onpenenurs npoek-
LIHH THHHH TepeceveHns mioc-
xocreii afay) n B(a//b)
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Pa3nen 10.
KoopauHaTsl 1 BEKTOPBI

Tema 10.3
[IpakTHKO-OpHEHTUPOBAHHBIE
3a/1a4yd Ha KOOPAWHATHOU
MJIOCKOCTH

3anaua 1. Uepes nyHKTHI A(X1; Y1), B(X2; y2) IpOXOIUT NPSAMOIMHEHHBIH
y4acToK Iocce. Pazmephbl yuacTKoB B JecATKaX KWIOMETPOB. B myHKTe
C OTKpBITO MECTOPOXKICHHE, OT KOTOPOrO HYXHO IIPOBECTH
KpaTJaillyto Jopory K mocce. Beramcnure koopauHatsl Touku D, B
KOTOpOW JOpora AOMKHA COeNWHUTHCS ¢ Imocce. KakoBa mimHa 3Toi
noporu? CoctaBbTe ypaBHEHHE IIOCCE M YPaBHEHHE JTOPOTH.

BapuanTsl

1. A(3;2), B(11;6), C(7;9).

2. A(2;3), B(10;7), C(4;9).

3. A(21;25), B(69;49), C(33;73).

4. A(20; 40), B(60; 20), C(50; 50).

3agaua 2. B ycrnoBuu 3agaun 1 Oyjgem cuurtaTh, 4TO JIOPOTY OT
nyakta C 70 mocce mposenu depe3 myHKT A. Kakoil yrom ona
coctaBiser ¢ mocce? Ha CKONMbKO KHJIOMETPOB Kpardamiinas
Jnopora Obuta Obl kopode? Hamummre ypaBHeHWE NpsSMOi, Ha
KoTopoit iexut nopora AC.

Pa3pen 11.

MHOrorpaHHuKM #  TeJja

BpanieHus

Tema 11.7 3agaua 1. Ha pucyHke nsobpakeH nnaH y4acTka v NpoBefeHbl ABe ero
[Ipumepbl  cUMMETPUH B | oc cummeTpum a M b. BocnpousseawTe PUCYHOK B TeTpaau W
npodecenn BOCCTaHOBWUTE MAAH.

b

3agaua 2. Koneco nmeer 12 cnun. CkoIbKO Oceil cUMMETpUU
HMeeT KoJyieco?

3agauya 3. CKOJBKO BCEro OcCed CHMMETPHUU HMeeT (parMeHT,
M300pakeHHBIN HAa pUCYHKE?

—

N e -

-— — —

&

3amaua 4. Ckonpko oceld cummerpunm uMmeer  (durypa,

n300paskeHHast Ha pUCYHKE?
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3anaya 5. [Ton Ha KyxHEe pa30UT Ha MaJCHbKHUE PaBHBIE KBAIPATHI,
HEKOTOpble W3 HUX 4epHoro uBera. Kakoe MuHHMAaIbHOE
KOJIMYECTBO KBAJPAaTOB YEPHOTO I[BETA HYXHO ellle NMPUKIEUTh Ha
moyi, d4roObl monydeHHass ¢urypa crajia CHMMETPUYHOU
OTHOCHUTEINIHO IMaroHainu KyxHu —psimoid AB?

A

| .

B
3agaya 6. Ha npsiMOyrogbsHOM TOPTE JIEKUT KPYTiasi MOKOJIAIKa.
Kak paspesarb TOpT HaABe paBHbIE YacTH TaK, YTOOBI
U LIOKOJa/Ka TOKE pa3fenniach pOBHO HOIoiaM?

3agaya 7. JIBoe WUIPOKOB MOOYEPENHO BBHIKJIAIBIBAIOT HA
NPSIMOYTOJIBHBIA CTOJT MIATaKA. MOHETY pa3peliaeTcs KiacTh
TOJIbKO Ha cBOOOAHOE MecTo. IIpowrpeIBaeT TOT, KTO HE MOXKET
cIeNaTh Oo4epeqHOM Xon. Jlokakure, 4TO IEPBBIM WMIPOK BCEraa
MOKET BBIUTPATh.

3agauya 8. C noMompl0 HMPKYIS W JIMHEMKH NpPOBEAUTE depe3
OOIIyI0 TOYKY A OKPYXKHOCTEH S1 B S IpAMYIO Tak, YTOOBI OTH
OKPY>KHOCTH BBICEKAJIM HA HEW PaBHbIE XOP/BbI.

3apaua 9. J[aHpl 1BE OKPYXHOCTH U Touka. [locTpouTh OTpE30K,
KOHLIbBI KOTOPOTO JIeXKaT Ha JAaHHBIX OKPYXHOCTSX, a CepeluHa —
B IaHHOM TOYKE.

3agaua 10. Kak oHUM NpsSMONMHEHHBIM pa3pe3oM paccedb Ba
JeKaIIMX HAa CKOBOPOJE KBAJpaTHHIX OJMHA HA JIBE PaBHBIC YaCTH
KK b1 ?

3agaya 11. B menTpe KBagpaTHOro IpyAa IJIaBaeT Yy4YCHHK.
Bre3anHo k BepuIMHE KBajpaTa NOJOLIEN YYHUTEIb. YUUTENb HE
yMeeT IuIaBaTh, HO Oeraet B 4 pasa ObICTpee, YeM YUCHHK TIaBaeT.
VYaenuk Oeraer O6picTpee. CMOKET M OH yOeKaTh?

Tema 11.16
I'eomerpuueckue
KOMOMHAIIMK Ha IPAaKTUKE

3ananus Ha U300paXkeHHE IPOCTPAHCTBEHHBIX (PuUryp.
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Puc. 3. TlocTponts npoekuuH Wwapa A P
¢ LeHTpoM B Touke O, kacarenbHOro T

nnockoctd afABNAC) (7-ii Tun 3ama4 —
ONMYCTHTL NEPNEHAHKYNAD H3 TOYKH B
NPOCTPAHCTEE HA MIOCKOCTD)

Puc. 4. Onpenennrs HATYPANLHYID
BenHuHHY BrICOTH SO nupamusl
SABC (7-ii Tun 3anau)

Paznen 12.
JJ1eMeHThI
KOMOUHATOPUKH,
CTATHCTUKH M
BEPOATHOCTEH

TEOpUH

Tema 12.3
BeposiTHOCTE B
npodecCHOHaIbHBIX 3a7a4ax

3apanme 1. K pacnpenenuTensHOMy YCTPOHCTBY IOIKIIOUEHO TpH
rorpeduTensi ¢ HOMUHaIBHON MomHOCThIO 20, 15 n 5 kBT. BepositHOCTh
BKJIFOUEHHOT'O COCTOSIHUS TioTpebuteneii pasHa Py = 0,6, P, = 0,7; P3 =
0,5. Ompenenutb  BEpPOSATHOCTH  TOr0, YTO  Harpy3ka  Ha
pacupenenuTenbHoM yeTpoiicTBe coctaBuT 40 kBT.

3aganme 2. Ha npeanpusiTue TOCTYNUIM KOMIUIeKTyromue s 10
KoMIbloTepoB. CKOJIBKMMH CHOCO0aMH MOXHO pacnpenenuts 10
MOCTYMUBIINX MAaTEPUHCKUX IJIAT JJIS1 STUX KOMIBIOTEPOB.

3apanne 3. B BHUMCINTENBHOM IEHTpE paboTaer 5 IEpPCOHATIBHBIX
kommbrotepoB (I1K). TIpocreiimmii moTok 3amad, mocrynatomux Ha BI,
rMeeT uHTeHCcuBHOCTH 10 3amad B yac. CpeqHee BpeMsi pelieHnst 3aa4n
paBHO 12 muH. 3asBKa momydaer oTkas, ecnu Bee [IK 3amsaTer. Haiinnre
BEPOATHOCTHBIC XapaKTEPUCTUKH CUCTEMBI o0cmyxuBanus (BLI).
3aganue 4. Ha wucnerranme 1nocraBieHo 1000  OXHOTHIHBIX
MOMIIUITHUKOB KadeHus, 3a 3000 u orkasamo 80 NOAIIMITHHUKOB.

256



Tpebyetcs onpenenuts p(t), q(t) npu t = 3000 u.

3ananue 5. Ha mcneITaHue MOCTABJIEHO IISCTh OJHOTHUIIHBIX M3JICIUMH.
[MomydeHsl cieayronye 3Ha4eHYs #; (1; — BpeMsi 0€30TKa3HOH paboThI i-TO
maenus): t; = 280 u; t; = 350 u; t3 = 400 u; ty = 320 u; ts = 380 u; ts =
330 u. OmpenenuTs CTAaTUCTHYECKYIO OLEHKY CpPETHEro BpEMEHHU
0e30TKa3HOI pabOTHI H3IEIHA.

3agaua 6. Haiiti BeposSsTHOCTh 0€30TKa3HON padOTHl (PYHKIIMOHAIHLHON
[EeMy, COCTOAMICH W3 HE3aBUCHMO paOOTAIONIMX DIEMEHTOB, €CITH
BEPOSTHOCTh Pa0OTHI KaXKI0T0 AsieMeHTa 1enu paBHa pi=0,8, p»= p3=0,7,
p+= ps= ps=0,9, p7= ps= ps=0,8

3 15| | 9 |

3apaua 7. [Ipubop cocTouT U3 3-X y370B, KOTOpBbIE 3a BpeMs paboThI
MOT'YT BBIXOJUTH M3 CTPOS HE3aBUCUMO JAPYyr oT apyra. HamexHocTb
(BeposiTHOCTD 0€30TKa3HOH paboTHI) i-ro y3/1a paBHA pi, BEPOSTHOCTH
otkaza q;=1—-pi(i =1, 2, 3).

p1=0,95; p-=0,98; p3=0,9

HaiiTi BEepOsTHOCTH CIIEAYIONIMX COOBITHI: 4 - BCE y3IIBI paboTatoT Oe3-
OTKa3HO; B - mepBBIN y3€l OTKa3al, OCTaJbHBIE HET; C - oquH U3
Y3JI0B OTKa3all, OcTajbHbIE HEeT; D - oTkasayum JBa y3na u3 3-X; E -
OTKa3aJI XOTs OBl OINH Y3€I.

Tema 12.6
Cocrasienne TadInI 1
JarpaMM Ha TpaKTHKe

3amanue 8. B rpynme u3 12 oOy4arommxcs H3y4aloch CBS3b
YCIIEBa€MOCTH 110 HEKOTOPOH TEOPETUUECKON IMCLUILUIMHE C ABYMS
(akTOpaMu: CUCTEMaTUYHOCTBIO CAMOCTOATENBbHOW pabOThl U KauecTBa
BEJCHUS KOHCIIEKTa Ha Yypoke. Bce mapamerpbl oLieHUBanach IO
KayeCTBEHHbIM  IIKajlaM  mopsiaka.  Pe3ynpTaTWBHBIA — NpHU3HAK
VYcneBaemocth  (y) UWMeNn Tpafalldd  «BBICOKas»,  «XOpOLIasy,
«YIOBIIETBOPUTENbHAS» M  «HEYIOBJIETBOpUTENbHas». DaKTOpHBIH
npu3Hak CHCTEMaTHYHOCTh CaMOCTOSTENbHON paboThl (x1) oleHuBamuCs
M0 TpajlallisiM «BBICOKAs», «IOCTaTOYHAs», «HEJOCTaTouHas». BTopoii
¢dakropHbIil npu3Hak KadecTBo BemeHNs KOHCIEKTa (X2) UMeI rpagaluu
«XOpOLLIHUI,

«yIlOBIIETBOPUTEIbHBINY, «HEYJ0BJIETBOPUTEIbHBII. Hcxonusie
JMaHHBIC TpUBEICHH B Tabmume. HeoOXoauMo yCTaHOBUTH CTEHEHB
BIMSHUS HAa pE3YJNbTATUBHBIA INPHU3HAK KaKAOro U3 (akTOpoB MpHu
¢UKcalM Apyroro, BIMSHHUA (aKTOPOB OPYr Ha Ipyra, a Takke HX
COBMECTHOT'O BIHSHHS (D)aKTOPOB HA Pe3yIbTATHBHBIN NPU3HAK.

A B C D E F G H 1 J

Neg | ®amunua ¥ Panr x1 Panr
1 y x1
2 | 1 |Acm Xop. 7.5 |Beic. 11
3| 2 |Bopun Bhic. 11 [[focr. 7
4 | 3 |BanuH ¥ 4 |Hepocr. 25
5 | 4 |MpiwiH Xop. 75 |[Hoet. 7
6| 5 | Oumun Beic. 11 |Beic. 11
T | 6 |Katuu Heya. 1,5 |Hepoct. | 25
8 | 7 |ManuH Xop. 75 |Noct. 7
9 | 8 |MNawmn va. 4 |Hepoct. | 25
10| 9 |Canmu v, 4 |feer. 7
1110 Tanun Bbic. 11 |Boic. 11
12 | 11 | HOnuu Heyn. 1.5 |Hepoct. | 25
13 12 | Awwn Xop. 7.5 |focr. 7
14 | SR=; 78 SR=; 78
15: ¢ R=10,844 tR=14,973
16; | ry1(2)=} t=12,728
17 | ry2(1)=.0,283 t=10,885
181 | r12(y)=10,301 t=10,948

JlommycTHMO ~ BBITIOTHEHHWE 3aJ@aHusl  MOCPEICTBOM  KOMIBIOTEPHOM
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nporpamMmbel MS Excel.
3aganue 9. MMeroTcs JaHHBIE O PaOOUNX — CAETABITHKAX:

Ne | Crax Mecsiunas | No | Crax Mecsiunas

n/m | paboTsl, | BeIpaboTKa | /m | paboThl, | BEIpaboTKa
JIET pabouero, JIET pabouero,

THIC. PYO. ThIC. PYO.

1 1,0 200 16 | 6,0 256

2 1,0 202 17 5,0 241

3 130 205 18 16,5 252

4 16,5 290 19 19,0 264

5 192 298 20 19,0 270

6 |44 250 21 [ 1,0 234

7 169 280 22 10,5 276

8 125 230 23 | 10,1 262

9 |27 223 24 |55 245

10 | 16,0 310 25 125 240

11 | 13,2 284 26 | 5,0 244

12 | 14,0 320 27 |53 252

13 [ 11,0 295 28 | 7,5 253

14 12,0 279 29 |70 252

15 [ 4,5 222 30 | 8,0 262

ITo naHHBIM TAONUIIBL:

IocTpouts psn pacnpeneneHust pabodnx IO CTaxy, oOpa3oBas 5 Ipymi
C PaBHBIMU MHTEpBaJIAMH.

Jns u3ydeHus 3aBHCHMOCTH MEXIYy CTakeM paboThl U MECSIHOU
BBIPA0OTKOI pabouuX MpOU3BEIUTE:

a) TPYNIIUPOBKY pabodmMx IO CTaxy, oOpa3oBaB 5 TPynn C paBHBIMU
uHTepBanaMu. Kakaylo TpymHIy oxapakTepu3yWTe dHCIOM pabounx;
CPeIHNM CTa)keM paboThI; MECSIHOH BBIPAOOTKOH NMPOLYKINU — BCETO H
B CpefiHEM Ha OTHOTO pabodero;

0) KOMOMHAIIMOHHYIO TPYNIHMPOBKY IO JBYM IPH3HAKaM: CTaxy
paboThl W MecsYHOM BBIPAaOOTKOW MPOJAYKIMH Ha OJHOTO
pabouero.

Paznen 13.
MHozkecTBa. DJ1eMEeHThbI
Teopum rpagos

Tema 13.2

3agaya 1. Mmeercs 25 KOMIOBIOTEPHBIX MPOrpaMM, KOTOpbIE

Onepaupm C MHOXCCTBaAaMH

MOTYT BBINOJHATH TpU BuAa omeparuii: A, B u C. U3 Hux 10
MpOTPaMM BBITTOJTHSAIOT oreparuio A, 15 — B, 12 — C. Oneparuu A
u B Moryt ObI1Th BBITIONTHEHBI 6 iporpamMMami, Au C — 5, Bu C —
3 mporpammbl. CKOJIBKO MPOTpaMM MOTYT BBIIIOJHSTH BCE TpU
omneparumn?

3agaua 2. B oxnoit pupme 70% nporpamMmucToB 3HaroT Java u
80% -Delphi . CxonbKo MPOIEHTOB MPOTPaMMHUCTOB 3HAIOT 00a
SI3BIKA?

3agauya 3. Ha ¢upme pabortator 67 uenosek. M3 Hux 47 3HAIOT
AHIVIMACKUM SI3BIK, 35 - HEMELKHH A3BIK, a 23 - o0a s3bIKa.
CkonbKO 4eJoBeK B (UpMe HE 3HAIOT HHU aHIJIMICKOTO, HU
HEMEIKOTO SI3BIKOB?

Tema 13.4 pemenue 3anmau.
MsuoxectBo. ['padsl u ux
MIpUMEHECHUE

3agaya 1. Ha pucynke cmnpaBa cxema gopor H-ckoro paiiona
n3obpakeHa B Buze rpada, B TabmuIe coAep)Karcs CBEICHHUS O
JUIMHAX 3TUX Jopor (B kuiaomerpax). Tak Kak TaOMUIy U CXeMy
pPHUCOBaJIM HE3aBHCUMO JIPYT OT Jpyra, TO HyMepanus HacelEHHBIX
MyHKTOB B Ta0NWIle HUKaK HE CBsA3aHA C OYKBEHHBIMU
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obo3HavyeHusMu Ha rpade. Omnpenenure, KakoBa MPOTSHKEHHOCTh
noporu u3 nmyHkta I' B myHkr XK. B oTBeTe 3anmimmTe 1e1oe 4rucio
— TaK, Kak OHO YKa3aHO B Ta0iwIIe.

1]2[3[afs[6]7 B r
1 9 7

2 5 11 /\/\
3 12 A

4]9]s 4[13]15 E\lyﬂ
5 4 10] 8

6 11]12113]10 E

717 15] 8

3agauya 2. Ha pucynke cmpaBa cxema nopor H-ckoro paitona
n3o0paxkeHa B BHUje rpada, B TaOIUIE COACPIKATCS CBEICHUS O
JUIMHAX 3TUX JAopor (B kuioMmerpax). Tak kak TaOmuuy u cxemy
PHCOBAJIM HE3aBUCUMO JIPYT OT Apyra, TO HyMepaius HacelEHHBIX
MyHKTOB B Ta0IWIle HUKAaK HE CBsA3aHA C OyKBEHHBIMH
o0Oo3HaueHussMu Ha rpade. M3BecTHO, YTO UIMHA KpaTdaiIero
myTH U3 yHKTa A B myHKT JK He Oomnbiie 15. Onpenenure, kakoBa
JUIMHA KpaTdaimiero mytd u3 myHkra [ B mynkt B. B otBete
3aMUIINTE 11E€JI0€ YUCIIO — TaK, KaK OHO YKa3aHO B Ta0JuIe.

nijn2|n3|n4|ns|nen7 5 B

ni 117 |5 12

m|1 EIEREY rA‘
n3| 7z 15 10 r " E
na| s 15 9

ns 13 6
M6 811096 K
n7|12 (14

3agaua 3. Mexny HacenénnbeiMu nyHktamu A, B, C, D, E, F, Z
MIOCTPOEHBI JOPOTH C OJHOCTOPOHHUM JBIKEeHHEM. B Tabmuue
yKa3zaHa MPOTHKEHHOCTh KaxAonl gopord. OTCyTcTBHE yHCla B
TabIUIle O3HAYaeT, YTO MPSAMON JOPOTHM MEXKIY MyHKTAMH HET.
Hanpumep, u3 A B B ectb nopora nnusoit 4 km, a u3z B B A noporu

HCT.

A|B|]C|D|JE]|F|Z
A 4|6 30
B 3
C 11 27
D 4 |7 |10
E 8
F 5 2
Z |29

CKOJIBKO CYIIECTBYET TaKMX MapuIpyroB u3 A B Z, KOTOpbIE
IpOXOAAT uepe3 6 u 6onee HaceneHHbIX MYHKTOB? [IyHKTHI A u Z
IIPY MOJICYETE YYUTHIBATh. [[Ba pa3a MpOXOIUTh Yepe3 OJUH IMYHKT
HEJIb351.

4.3. Marepuanbl OLLEHOYHbIX CPEACTB ANA NPOMEXYTOUHOM aTTecTauum
(sk3ameH)

Bapuanr 1
OQo0s3aTeJLHAd YACTh

le/l BBINOJIHEHUH 3aJaHUH 1-10 3anuIuuTe X0 peuicHus u HOJIy‘leHHLIﬁ OTBET.
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DN =

10.

11.

12.
13.

14.

T i
. 4y/2c0s = cos —.
Haitnure 3HaueHne BbIpaKeHUS 4 3

HaiiiuTe 3HaueHHe BRIpAKEHHS 1€ 250-1g2,5

Pemrute ypasrenne V 12 T4 = X. Ecu ypaBHenue uMeer 60I1ee 0IHOTO KOPHS, B OTBETE
3anuimuTe 60NN U3 KOPHEH.

Pemure HepaBenctso 10021 < 0,1
x+8 x+8
Pemnte ypaBuenue 5x+7  7x+5 Ecnu ypaBHEHHE UMEET 0OJIEE OJHOTO KOPHS, B OTBETE
3anummMTe OOJIBIINN U3 KOPHEH.
]
. x(t)= = =32+
MarepuanbHasi TOUKa JBMKETCS IPSIMOJIMHEHHO 110 3aKOHY 2 (rne x —
paccTosiHie OT TOYKH OTCUeTa B MeTpax,  — BPeMs B CEKYH/1aX, U3MEPEHHOE ¢ Hayasa

nBrkeHus1). Haliure ee ckopocTh B (M/C) B MOMEHT BpeMeHH ¢ = 6 C.
. 1
Haiiaute Touku skcrpemyma pyakuun f(x) = 2x3 — ;x‘* -8

Moobunwhbiii Tenedon cromn 5000 pyOneit. Uepes HekoTopoe Bpemsi IIeHY Ha 3Ty MOJEINb
cauzunu 10 3500 py6neii. Ha ckonbko nporieHToB ObLTa cCHUXKeHa 1ieHa?

N3 2000 cobpaHHBIX HA 3aBOJIe KOMIIBIOTEPOB 6 MITYK OpaKOBaHHBIX. DKCIEPT NPOBEPSIET OJANH
HayraJ BRIOpaHHBIA KomIibtoTep u3 310l 2000. Haiimure BeposTHOCTB TOTO, YTO MPOBEPSIEMBIi
KOMIBIOTEP OKaXKETCsl OpaKOBAHHBIM.

B 6ak, nmeromuii hopMy MpaBUIIbHOM YETHIPEXYTOIBHONM MPU3MBI CO CTOPOHOM OCHOBAHMS,
paBHOM 20 cM, HAJINTA KUIKOCTh. 151 TOro 4TOOBI U3MEPUTh 00BEM JIETaIN CIOXKHOMN (hOPMBEI,
e€ MOJIHOCTBIO MOTPYXKAIOT B ATY KUAKOCTh. Haliure 00bEM AeTanu, eciau ypoBeHb KHUIKOCTU B
6axe noaHsicsa Ha 20 cM. OTBeT AaiiTe B KyOMYECKHX CaHTUMETpax.

A

<
1

|
I

< pewryer

gOHOJ’lHHTeJIbHaﬂ 4acTb

Ilpu evinonnenuu 3a0anuit 11-14 3anuuiume xo00 pewienusn u nOJIy4eHHbLI OMeem

Bbruncnure miomaap yyacTtka, OTBEIEHHOIO HOJ KIyMOy, MEpUMETP KOTOPOr0 OrpaHUYMBAIOT
mEMu Y = x% + 2,y = 2x + 2. Bemmonnure ueptex. OTBET NaiiTe B KBaAPaTHBIX METPax.

Halinute Bce penteHus ypaBHEHHUS COS2x +sin 2 x+cosx=0.
[IpsamoyTonpHEII NapaIeIenune ] ONMMCcaH OKOJIOMIIMHIPA, PaInyC OCHOBAHUS U BHICOTA
KOTOPOTO paBHEI 6. HaiinnuTe 00beM mapaiiienenumnea.

ITpu aByX OJHOBpEMEHHO pabOTArONIMX MPUHTEpAX pacxon Oymaru cocrapiser | mauky 3a 12
MHHYT. OmNpenenuTe, 3a CKOJbKO MUHYT H3pacXoayeT Mauky OyMard MepBBIH MPHHTEP, CIH
W3BECTHO, UTO OH czenaeT 3To Ha 10 MUHYT ObICTpee, YeM BTOPOH.

Bapuanr 2
Oo0s3aTeLHAA YACTDL

IIpu BeInogaHeHun 3aaanuii 1-10 3anumuTe X0 pelieHus U MOJy4YeHHbI 0TBeT.
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24v/2cos (—E) sin (—E) .

Haiinute 3HaueHue BoIpakeHUsI 3 4

Haiiure 3Hauenue Boipakenns (025025 +10gg os8000.

3. Pemure ypaBHeHHE Y —3+dx=x Ecnu ypaBHenue nmeet Oosiee 0OTHOTO KOPHS, B OTBETE
3aMUIINTE MEHBIINN U3 KOPHEH.
4. Pemwure HepaBeHcTBO 82¥*1 > 0,125
x—1 x—1

5. Pemure ypaBHenue 5x+11  3x—7 Eciu ypaBHEHHE HMEET 0OJIBILE OJHOTO KOPHS, B OTBETE
3anuirTe OONbIINI U3 KOPHEH.

4 3
6. MarepuanbHasi TOUKa JBMKETCS MIPSIMOJIMHEIHO 10 3aKOHY x(r) = —1" 461" +5t+23
(roe x — paccTosiHUE OT TOUKU OTCYETa B METPAX, ! — BPEMS B CEKyHJaX, U3MEPEHHOE C

Havana JBrKenus). Haliure ee ckopocTh B (M/C) B MOMEHT BpeMenu [ = 3e.

7. Haiigure Touku skcTpemMyma Gynkuun f(x) = x° — 5x* + 3

8. MoOunbHsi Tenedon cromn 2500 py6neit. Uepes HEKOTOpoe BpeMs IIEHY Ha 3TY MOJEIh
cHu3mm 110 1550 py6nei. Ha ckobko IPpOLIEHTOB ObliIa CHIKEHA 1ieHa?

9. U3 1000 coOpaHHBIX Ha 3aBOJE KOMIBIOTEPOB 5 IITYK OpakOBaHHBIX. DKCIEPT NPOBEPSET
OJIMH HayraJ BeIOpaHHBIN KoMIbloTep u3 310 1000. Haligute BeposSITHOCTH TOTO, 4TO
MIPOBEPSIEMBI KOMIIBIOTEP OKAKETCS OPaKOBAHHBIM.

10. B 0ak, umeronuii GopMy IpsMOi IPU3MBL, HAMUTO 12 11 Boasl. Ilocie moaHOro morpyKeHus B
BOJIy JIeTaJI, YPOBEHb BOJBI B Oake moausuics B 1,5 paza. Haliqure 006éM aeranu. OTBeT Aaiite
B KyOMYECKHX CAaHTUMETpPaXx, 3HasA, 4To B oHOM JuTpe 1000 KyOHnuecKux CaHTUMETPOB.

|

A7

<
t

|
I
<

pewyer

JonoJHUTEJIbHAA YACTh
Ilpu evinoanenuu 3a0anuit 11-14 3anumwiume xo0 pewieHus u nOJIy4eHHLLI OMeem
11. Beruucaure mionanp y4acTka, OTBEJEHHOTO MOJ KIyMOy, IEpUMETP KOTOPOTO OrPaHUYUBAIOT
maanu y = x2 + 1,y = 3 — x2. Bemosnnure yeprex. OTBET faiiTe B KBaJpaTHBIX METPAX.

. . 2
12. HaiinuTe pelieHre ypaBHEHHs COS2x-5in Xx=cos™ X .
13. TIpssmoyroJibHBIN Mapaulesaenues] OMMcaH 0KOJIO IUINHIPA, paAuyCc OCHOBAHHS U BbICOTA
KoToporo paBubl 1.Haiinure o6bem napannenenumesa.

14.1nbs u CnaBa BBINOJHAIOT OJMHAKOBBIN TecT. Mibs oTBewaeT 3a yac Ha 16 BOIpPOCOB TEKCTa, a
CnaBa — Ha 20. OHM OJTHOBPEMEHHO Hauyaju OTBE€YaTh HAa BOIMpPOCHI TecTa, U WIbs 3aKOHUMIT
cBo# Tect no3:xe CnaBbl Ha 33 MUHYTHI. CKOJIBKO BOIIPOCOB COAECPKHUT TECT?

5. CIHUCOK UICTOYHUKOB
OcHOBHBIC MEYATHbIC U3TAHUA

1. Marematuka: yueOnuk/ bammvakos M.U.- 2-e uzn., crep. - M: KHOPYC,
2019. (Cpennee npodeccronanbHoe 00pa3oBaHuE)

2. Maremaruka: anreOpa M Hayajia MaTeMaTUYECKOrO aHallu3a, Te€OMEeTpusl.
Anrebpa W Hadala maremaTudeckoro aHamm3a. 10-11 xmacc. Amumon II.A.,
Komarun FO.M., TkaueBa M.B. u apyrue. - M: IIpocemenne, 2022.

3. Maremaruka: ainreOpa W Hayajla MaTeMaTUYECKOIO aHajiu3a, FeOMETPHS.
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I'eometpus. 10-11 xmacc. Artanacsn JI.C., byryzoB B.®., Kamomuer C.b. u
npyrue. - M: Ilpocsewenue, 2022.

4. MaremaTHka: anreOpa W Havaja MaTEeMaTHYECKOTO aHAIM3a, TeOMETPHS.
10—11 kmaccel. AnreOpa u Havajla MareMmarudeckoro aHaiamsa. B 2 4. Yacte 1:
YuyeOHuk s ydamuxcs  oOpa3oBaTeNbHBIX — OpraHm3anuii  (0a30BBIH
ypoBerb)/Mopakosua A.I'., CemenoB I1.B.; Yacte 2. 3agayHuk Uil ydammxcs
o0Opa3oBaTeNbHBIX Opranu3anuii (6a30BbIii ypoBeHb)) Mopakosuu A.I'. u npyrue;
noA peaakuueit Mopakosuya A.I'. - M: Muemo3suna, 2018.

6. Martemaruka: anrebpa W Hadajga MaTEeMAaTHYECKOTO aHAIM3a, T€OMETPHSI.
Anrebpa m Hadanma martemMarmyeckoro anamusa. 10 kmacc. Hukomsckumit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. MatemaTuka: anreOpa W Havaja MaTEeMaTHYECKOTO aHAIM3a, TeOMETPHSI.
Anrebpa m Havayma mareMarthdeckoro anammsa. 11 xmacc. Hukomsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue. - M: [Ipocsemenue, 2021.

8. Maremaruka: anrebpa M Hayajga MaTeMaTUYECKOTO aHAIW3a, TEOMETPHS.
I'eomerpus.10-11 xmacc. IloropenmoB A.B. Maremaruka: anreOpa W Havana
MaTeMaTU4YeCcKoro aHanuza, reometpus. 'eometpus.10-11 kmacc. Iloropenos A.B.
- M: Ilpoceewenue, 2019.

9. Maremaruka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHAIN3a, TE€OMETPHS.
I'eomerpusa. 10 xmacc. AnekcangpoB A.Jl., Bepuep A.JI., Pepkuxk B.U. - M:
[Ipocsenienue, 2021.

10. Maremartuka: anreOpa ¥ Hayaja MaTeMaTHYECKOTO aHaIW3a, TE€OMETPHS.
I'eometpus. 11 kmacc. AnexcannpoB A.Jl., Bepuep A.JL, Peoxkux B.M. - M:
[Ipocseuienue, 2021.

11. MaremaTtuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaW3a,
reometpus. 10 kiacc. Bepuep A.JIL., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. Maremaruka: anrebpa W Hayajga MaTeMaTHYECKOrO aHalu3a,
reometpus 11 kimacc. Bepuep A.JI., Kapn A.Il. M3gatensctBo "lIpocsenienue".

13. MaremaTtuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHAlW3a,
reomeTpusi. Anrebpa W Hayaja MaTeMaTHUyecKoro aHaimusa (B 2 dYacTsax) (B 2
gacTax). 10-11 kmacc. Yacte 1: MopakoBuu A.I'., CemenoB II.B.; Yacts 2:
Mopakosuu  A.I'. u gpyrue; moa penakumet Mopakosuua Al "HOILL
MHEMO3HMHA".

14. MaremaTuka: anreOpa W Hayaja MaTeMaTHYECKOro aHalu3a,
reoMeTpus. Anredpa ¥ Hayana maremaruyeckoro ananusa. 10 xiacc. MypaBuH
I'.K., MypaBuna O.B. U3znatensctBo "[IpocBenienue".

15. MaremaTtuka: anrebpa W Havajla MaTEeMaTHYECKOTO aHaJn3a,
reoMmeTpus. Anrebpa M Hayana maTeMaruyeckoro ananmsza. 11 kiacc. MypaBun
I'.K., Mypasuna O.B. U3narensctBo "[Ipocsemenne.

16. Marematuka: ainrebpa W Hayajga MaTeMaTHYECKOTO aHaJIM3a,
reometrpus. ['eomerpus. 10 «macc. CmupHoB B.A., CmupHoBa UN.M.
"UsnarenscTBO "IIpocBemenne.
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17. MaremaTuka: anreOpa W Hayaja MaTeMaTHYECKOro aHalu3a,
reometpus. ['eomerpus. 11 knacc. Cmupnos B.A., CmupHosa .M. U3narenscTBo
"IIpocBenienue".

18. Maremaruka. ['eomerpus. 10 xkmacc. Mep3nsak A.I'., HomupoBckuii
H.A., Tlononckuit B.b., SAxup M.C.; nom penakuueit Ilomonsckoro B.E.
MzparensctBo "lIpocBemienue".

19. Maremaruka. I'eomerpusa. 11 xmace. Mepsnsak A.I'., Homuposckuii
H.A., Tlononckmit B.b., Sxup M.C.; moa penaknueir Ilomoasckoro B.E.
"M3narenbctBO "[IpocBenienue”.

20. MaremaTuka: anreOpa W Havajla MaTeMaTHYECKOro aHalu3a,
reoMmerpus. AnreOpa U Havaja mMareMaruyeckoro ananusa. 10 kiacc. Bunenkun
H.A., UBameB-Mycaros O.C., llIsapudypa C.1. "MOLl MHEMO3MHA".

21. Marematuka: anreOpa W Hayana MaTeMaTUYECKOTO aHAIN3a, T€OMETPHSL.

Anrebpa m Havala MaTemaTudeckoro aHanmm3a. 11 kmacc. Bunenkun H.AL.,
Npame-Mycaros O.C., llIsapudypa C.H. "MOL] MHEMO3MHA

DJIEeKTPOHHbIE U3TAHUS

1. Becepoccuiickue narepHer-onumnuazisl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TeKCT: 37€KTPOHHBIH.

2. Enunas xomnexkus mudpoBbIx 00pa3oBaTeNbHbIX pecypcoB. - URL:
http://school-collection.edu.ru (mata obpamienus: 08.07.2022). - TekcrT:
3JIEKTPOHHBIM.

3. Nudopmanronnas cuctema « ETMHOE OKHO JTOCTYIA K
obpazoBatenbHBIM pecypcam». - URL: http://window.edu.ru/ (mara oOparieHus:
02.07.2022). - TekcT: 2JIeKTPOHHBIH.

4 Hayunas snexrponnas 6ubnuorexa (HOb). - URL:
http://www.elibrary.ru (mara oopamenus: 12.07.2022). - TeKcT: 3JIeKTPOHHBIN.

5. OTtkpsiThiid KOJUTIEK. MaTemaruka. - URL: https://mathematics.ru /
(mata oopamenns: 08.06.2022). - TeKcT: AIEKTPOHHBIMN.
6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /

(mata oopamenns: 12.07.2022). - TeKCT: 2ICKTPOHHBIMH.

7. CnpaBOoYHUK 1O MaTeMaTHKe sl MIKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata oopamenus: 12.07.2022). -
TeKCT: 37IEKTPOHHBIN.

8. Cpennsis maTeMaTudeckasi UHTEpHET mkoja. - URL:
http://www.bymath.net/ (aata oOpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

9.®enepanbhbiil moptan «Poccuiickoe obpazoBanuey. - URL:
http://www.edu.ru/ (mata obparmienus: 02.07.2022). - TeKCT: 2JIEKTPOHHBIMH.
denepalibHBIN IEHTP WHPOPMAITMOHHO-00pa3oBaTelbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata o6pamenusi: 01.07.2022). - TekcT: 3J1eKTPOHHBIH
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