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1 MACIIOPT ®OHJJA OHEHOYHbIX CPEJICTB

@oHJ OIEHOYHBIX cpeacTB  yueOHou mumcuumuasl OYIn.0711 Marematuka MOXeET OBITh
UCIOJIb30BaH MpPHU PA3IMYHBIX OOPAa30BATENbHBIX TEXHOJOTHUSX, B TOM 4YHMCIE M KaK AMCTAaHI[MOHHBIC
KOHTPOJIbHBIE CPEACTBA MPH AIEKTPOHHOM / JUCTAHIIMOHHOM O0YYECHHUH.

B pesynbrate ocBoenus yuebHoi mucuurinabl OV JIm.0711 MaremaTtrka oO0y4aromuics 10JKeH
obmanate upenycmorpeHHbiMu DI'OC mo cmenmanpHOocTH 23.02.06 TexHuveckas SKCIUTyaTanus
MOJIBIJKHOTO COCTaBa JKEJIE3HBIX JIOPOT CIEAYIOIIMMU 3HAHUSMH, YMEHUSIMH, KOTOpbie (HOPMHUPYIOT
obmre U mpodecCuOHATbHBIC KOMIETCHIINH, a TAK)Ke JIMYHOCTHBIMH Pe3yJIbTaTaMH, OCBAaWBAEMBIMH B
paMKax [porpaMMbl BOCIIUTaHUS:

-yMeTh:

YHCJI0BbIe M OYKBEHHbIE BHIPAKEHHUS

Y1.BemonaHATh  apupMETHUECKHUE JCUCTBUS, COYETas YCTHbIE U IHCHMEHHBIC IPUEMBI,
IIPUMEHEHUE BBIUMCIUTENBHBIX YCTPOKUCTB; HAXOAUTh 3HAYEHUSI KOPHS HATYpaJlbHOU CTENIEHHU, CTEIICHU C
palMoHANBHBIM  [OKa3aTejeM, Jiorapupma, HCIONB3YsS MPH HEOOXOJUMOCTH BBIYHCIUTEIHHBIC
YCTPOMCTBA; MOJIb30BATHCS OLIEHKON U MPUKUAKON MPU MPAKTUYECKUX pacyeTax.

V2.IlpumeHsATh TOHSATHSA, CBSA3aHHBIE C JCJIMMOCTBIO IEJbIX YHCEN, NpPU PElICHUU
MaTeMaTU4YeCKUX 3a/1au.

¥Y3.Haxonuth KOpPHM MHOTOYIEHOB C OJHOW IEPEMEHHOM, pAacKiIaJbplBaTb MHOTOYJIEHBl Ha
MHOXHUTENH.

Y4.BoIlonHAT,  JEUCTBUA €  KOMIUIEKCHBIMH — YHCJIaMH, T10Jb30BAaThCSl T€OMETPUUYECKOM
MHTEpIpeTalMell KOMIUIEKCHBIX YHCEJl, B MPOCTEHIIMX CIy4yasxX HAaXOAUThb KOMIUIEKCHBIE KOpPHHU
YpaBHEHHH € ICHCTBUTEIBHBIMHI KO PHUIIMESHTAMH.

Y5.IlpoBoauTh npeodpazoBaHusl YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX CTEMEHHU,
paauKaibl, Jorapu@mbl U TPUTOHOMETPUYECKUE (PYHKITHH.

HCMOJb30BATh NPHOOpPeTeHHbIe 3HAHUA W YMeHHMSI B NPAKTUYECKON AeSiTeIbHOCTH H
IOBCEIHEBHOM KU3HU 1JIA:

MPAKTUYECKUX PacyeToB 1o (opMmyiam, BKIOYas (OPMYIIbI, COAEpIKALINE CTEIICHH, PaIHKAaIbI,
norapu@Mmbl U TPUTOHOMETpUUYECKHE (HYHKIUHU, UCTIONB3YS P HEOOXOIUMOCTH CIIPaBOYHbIE MATEPUAIIBI
Y MPOCTEUIIINE BBIYUCIUTEIbHBIE YCTPOKCTBA;

MpUOOpPETEeHUsT MPAKTUYECKOTO OMBITA AESITEILHOCTH, MPEAIIeCTBYIONIeH MpodecCHoHaNbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH MpeIMeT.

¢pynxkuum u rpaguku

¥Y6.0mnpenensats 3HadeHrne (GyHKIMU 110 3HAUEHUIO apryMEHTa IpU pa3In4HbIX croco0ax 3a1aHus
byHKIIH.

¥Y7.Crpouts rpaguKu U3y4eHHBIX (PYHKIMI, BBITOIHATH IPeoOpa3oBaHus Ipa@UKOB.

¥8.0nucsiBath 1o rpaduky u 1o Gopmysie MoBeACHUE U CBOMCTBA (QYHKIUH.

¥Y9.Pemars ypaBHeHHUs, CUCTEMBbl YPaBHEHUH, HEPABEHCTBA, UCIOJb3YsI CBOMCTBA (DYHKIMHA U MX
rpaduvecKue mpeaCcTaBICHHS.

HCIO0JIL30BATh NPHOOpPETEHHbIC 3HAHWUS W YMEHHS B IPAKTHYECKOH [eATeJbHOCTH H
NOBCeHEBHOM KU3HH 1JIS:

OINMCAHMS U MCCIIEJOBAHUS C MOMOIIBIO (PYHKIMI pealbHBIX 3aBUCUMOCTEH, MPEICTaBICHUS HX
rpaduyecKy; HHTEpIIpeTaluy rpa)uKoB peabHbIX IPOIECCOB;

MPUOOPETEHUs] MPAKTHUECKOTO OIBITA JEATENLHOCTH, MPEIIIEeCTBYIONIeH NpodeccnoHaabHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH MpeIMeT.

Ha4ajla MaTeMaTHYeCKOI0 aHAJIN3a

¥Y10.Haxoauts cymMmMmy 0€CKOHEYHO YOBIBAIOLIEH F€OMETPHUECKON POTPECCHH.

¥Y11.Boruncnsate npou3BO/IHbIE U NMEPBOOOPA3HBIE AJIEMEHTAPHBIX (YHKIIMM, MpUMeEHss MpaBuia
BBIUUCIICHUSI IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIB3YS CIIPABOYHbIE MAaTepHAIIBI.
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Y12.VccnenoBarh PyHKIIUU U CTPOUTH UX TPA(UKH C TTOMOIIHIO TPOU3BOTHOM.

Y13.PemaTh 3a1a41 ¢ IPUMEHEHUEM YpaBHEHHsI KacaTeIbHOU K rpaduKy (pyHKITHH.

Y14.Pemath 3a7aud Ha HAXOXJIEHUE HAUOOJBILIEr0 M HAMMEHBIIErO 3HAYCHHMsI (QYHKLUUU Ha
OTpE3Ke.

Y15.Berunciists miomaab KpUBOJIUHEHHON Tpaneuuy;

HCIIO0JIL30BATh MNPHOOpPEeTEeHHbIe 3HAHWUS W YMEHHSl B IPAKTHYECKOH /JIeSITeJIbHOCTH H
NOBCEIHEBHOM KU3HM 1JIf:

peLIeHHs] TEOMETPHUECKUX, (PU3MUECKUX, SKOHOMUYECKUX U JPYTUX MPUKIAJHBIX 3a7a4, B TOM
yucie 3a7a4 Ha HauOoJiblIME W HaMMEHBIIME 3HA4YEeHUs C INPUMEHEHUEM aliapara MaTeMaTH4ecKoro
aHanu3a;

IIPUOOPETEHUs NPAKTHUECKOIO OIbITA JEATEbHOCTH, MPEIIECTBYIOLIEH NpodeccnoHaabHOH, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIH ITpeIMeT.

YPABHEHHS M HEPABEHCTBA

Y16.Pemath panuoHaibHbIE, MMOKa3aTeNbHBIE U JIOTapU(MUYECKUE yYpaBHEHHS M HEPaBEHCTBA,
UPPaLUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI.

¥Y17./loka3pIBaTh HECTIOKHBIE HEPABEHCTBA.

Y18.Pemiath TEKCTOBBIE 3aJaud C IOMOULIbIO COCTAaBJICHUS YpaBHEHUH W HEPaBEHCTB,
UHTEPIPETUPYS PE3yNbTaT C YUYETOM OTPAHUYEHUH YCIOBUS 3a/1a4H.

¥Y19.1300paxaTh Ha KOOPAMHATHOMN IVIOCKOCTH MHOXKECTBA PELICHUN YpPaBHEHUH U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥Y20.Haxoauth npuOIMKEHHbIE pEIIEHUS YPAaBHEHUH M HX CUCTEM, UCHOJIb3ys IpadruecKuit
METO/I.

¥Y21.Pemath ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IPUMEHEHUEM IpaUUECKUX MPEICTABICHUH,
CBOWCTB (DYHKIIMH, TPOU3BOTHOM.

HCIO0JIBL30BATh NPHOOpPETEHHbIC 3HAHMA W YMEHHS B IPAKTHYECKOH [eATeJbHOCTH H
NOBCEeHEBHOM KU3HH IJIS:

IIOCTPOCHHUSI U UCCIIEJOBAHMS POCTEUIINX MATEMaTUUECKUX MOJEIIEH;

NpUOOPETEHUS! MPAKTHUECKOTO OIBITA JCATEILHOCTH, MPEIIISCTBYIOMEH MPpodecCHOHaIbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIH peaMET.

3J1eMeHTbl KOMOMHATOPUKH, CTATHCTUKH M TEOPHHU BePOSTHOCTE

¥22. Pemarp mnpocreiiline KOMOMHATOpHbIE 3aJayd MeETOJOM Iepebopa, a TaKxKe C
HCIIOJIb30BaHUEM M3BECTHBIX (opmyn, TpeyronbHuka [lackans; BBIMUCIATH KOAPHUIMEHTH OMHOMA
HeroToHa no ¢opmysie u ¢ ucnosib3oBaHueM TpeyrosibHuka [lackamns.

V23.BerauciaTh BEPOSATHOCTH COOBITHH Ha OCHOBE IIOJICUETa YHCIA WCXOJOB (TMpocTeumme
ClIy4an).

HCI0JIL30BATh MNPHOOpPETEeHHbIe 3HAHWUS W YMEHHSl B NPAKTHYECKONl [1esiTeIbHOCTH M
NOBCEIHEBHOM KU3HHU 1JI51:

aHaJlM3a peajbHBbIX YHCIOBBIX JaHHBIX, MPEJCTABIEHHBIX B BUJIE AUarpaMm, rpaQukoB; IS
aHanM3a MHQOPMAIMK CTAaTUCTUYECKOTO XapaKTepa;

MPUOOPETEHUsT MPAKTUYECKOTO ONBITAa AEITEIbHOCTH, MPEAIIECTBYIONIEH MpodeccCuoHanbHOM, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA yUeOHBIN peaMeET.

reoMeTpus

¥Y24.CooTHOCUTH ITUIOCKUE FeOMEeTpUUecKrue GUTypbl U TPeXMEpHbIE OOBEKThI C UX OMHCAHUSAMH,
yepTeKaMH, U300paKEeHUSIMH; pa3indyaTh U aHAIU3UPOBATh B3aUMHOE PACIOIOXKeHHE QUryp.

¥Y25.1300paxars reoMeTpruuecKkue GUrypsl ¥ Teja, BBITOIHATH YEPTEX MO YCIOBUIO 33/Jauu.

Y26.PemaTh TeoMeTpUYECKHE 3a/1a4H, ONMUPAsCh HA U3yUEHHBIE CBOMCTBA IUIAHUMETPUYECKUX U
CTepeOMEeTpUYECKUX (GUIyp M  OTHOUIEHMH MEXIy HHMMH, NpUMEHss anreOpandeckuii
TPUTOHOMETPUYECKHI anmnapar.

¥Y27.1lpoBoauTh JoKa3aTeldbHbIE PACCY)XICHHMsS IPH PElIeHHHM 3ajad, J0Ka3blBaTb OCHOBHBIE
TEOpEMBI Kypca;

Y28.BeIuuciaTh TUHEWHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(MUTYpALUAX, 00bEMBI U
TIJIOIAIH TTIOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIIIMX KOMOWHAITHAHN.
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¥V29.IlpuMeHsATh KOOPIUHATHO-BEKTOPHBINH METOJ JJII BBIYMCIICHHUS OTHOIICHUH, PacCTOSHUNA U
YIJIOB.

¥30.Ctpouth ceyeHusi MHOTOIPaHHUKOB U H300pakaTh CEUEHUS TN BPAIICHHUS.

HCIO0JIB30BATh NPHOOpPeTeHHbIe 3HAHUSL M YMEHUSI B MNPAKTHYECKON JAeATEeJbHOCTH U
IOBCEIHEBHOM KU3HM JIA.

uccienoBaHus (MOJEIMPOBAHMSI) HECIOKHBIX NMPAKTUYECKUX CUTYallMil HA OCHOBE HM3YUYEHHBIX
dhopmys u CBOMCTB (uryp;

BBIUMCIICHUS UIMH, IJIOMIAJCH W OOBEMOB pealbHBIX OOBEKTOB MPU PEIICHUH MPAKTHUYECKUX
3aJ1a4, UCIOJIb3Ys PU HEOOXOIUMOCTH CITPABOYHUKHU U BBIYUCIIUTEIbHBIC YCTPONUCTBA;

NpUOOPETEHUs] MPAKTHUECKOTO OIBITA JIEATENLHOCTH, MPEIIIECTBYIONIeH NpodecCnoHaIbHOH, B
OCHOBE KOTOPOM JICXKUT JaHHBIA y4EOHBIN MPEIMeET.

- 3HATh:

31. 3naueHre MaTeMaTUYeCKOW HAYKU JIJIsl PEIlIeHUs 3a/1a4, BO3HUKAIOIIUX B TEOPUU U MPAKTUKE;
LIIMPOTY U OrPAHUYEHHOCTh IMPUMEHEHMSI MATEMATUUYECKHX METOJOB K aHAINW3Y M MCCIEAO0BAHUIO
IIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

32. 3HaueHue NPAaKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTHKE Ui (JOPMHUPOBAHUS U
pa3BUTHA MAaTEMaTHUECKON HAyKH

33. Mnen pacmivpeHus: YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOEHUsI HOBOI'O MaTeéMaTHYECKOTo
ammapara JJs pelleHHs MPaKTUYeCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTUKH;

34. 3nayeHue wuACH, METOAOB M pE3yJIbTATOB alreOpbl M MaTEeMaTHYECKOTO aHalIu3a IS
MIOCTPOCHUS MOJIETIEH peanbHbBIX MPOLIECCOB M CUTYAIIHIA;

35.Bo3MoxkHOCTH TeOMETpUU Uil OMMCAHMSI CBOMCTB pPEaJbHBIX NPEIMETOB U UX B3aUMHOTO
PacToIOKEHUS;

36. VYHuBepCaJIbHBI XapakTep 3aKOHOB JIOTHKM MAaTEMAaTHYECKHX PACCYXKIACHHM, WX
MPUMEHUMOCTh B PA3JIMYHBIX O00JIACTAX YEIOBEUECKOM NEATEIbHOCTH;

37. Paznuuue TpeGoBaHM, NPEABIBISIEMbIX K JOKA3aTelIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMUYECKUX U TYMaHUTapHBIX HayKaX, Ha MPAKTUKE;

38. Posib akcnomMaTHKu B MaTeMaTHKE; BO3MOXKHOCTh IOCTPOEHUS MaT€MaTHYECKUX TEOpUH Ha
aKCMOMATUYECKOI OCHOBE; 3HAUEHHE aKCHOMATHUKH JIJISl IPYTUX 00JIacTeil 3HAHUSI U JUIsl IPAKTUKH;

39. BepoATHOCTHBIIN XapakTep pa3IudYHbIX MPOIECCOB U 3aKOHOMEPHOCTEHN OKPYKAIOIIEro MUPA.

-001Ie KOMIIeTeHIIHH

OK 01. Bri6upaTh criocoObl pemieHus 3ajad npo(eccHoHaNbHOM AeATeNbHOCTH IPUMEHUTEIBLHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a U MHTEPIIpEeTAalli UH(OpMAaIHH,
1 nH()OpPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITIOJIHEHUS 3a7a4 MPOodeCcCHOHATBHON IeATeTbHOCTH.

OK 03. IInanupoBaTh M pealu30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO IEATEIBHOCTh B MPO(eECcCCHOHAIBHON cdepe, UCII0Ib30BaTh 3HAHUS T10
(uHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaAIUSX.

OK 04. D dexTuBHO B3aUMOJIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/IE.

OK 05. OcymecTBisaTh yCTHYI0O M IUCBMEHHYIO KOMMYHHKAIMIO0 Ha T'OCYJAapCTBEHHOM SI3BIKE
Poccutiickoit denepaiuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IlposBiATh TrpakAaHCKO-NIATPUOTHYECKYIO IO3HULHUI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIMOHHBIX OOIEYEeIOBEYECKUX LIEHHOCTEH, B TOM YHUCIE C YYETOM
TapMOHM3AllMM  MEXHAIIMOHAJIbHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIILHUOHHOTO TIOBE/ICHUSI.

OK 07. ConeiicTBOBaTh COXpaHEHMIO OKPYIKAIOIIEH Cpelbl, pecypcocOepeKeHHI0, MPUMEHSITh
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPUHILHUIIBI OEpexIIMBOro MPOU3BOACTBA, Y3P(PEKTUBHO JIEHCTBOBATH B
YpE3BbIYANHBIX CUTYAILIMSIX.

-npog)ecCHOHAIbHBbIC KOMIIETCHIIUHN

IIK 2.1 [TnanupoBath 1 OPraHU30BbIBATH IPOU3BOICTBEHHBIE PA0OTHI KOJJIEKTHBOM
WCTIOJIHUTEIECH.

IIK 2.3 KoHTposinpoBaTh U OLIEHUBATh KAYECTBO BBHIOJIHIEMbIX PaOoOT.



IIK 3.2 Pa3pabaTtbiBaTh TEXHOJOTUUECKHI MPOIECCHl HA PEMOHT OTJEIBHBIX JETANCH U Y3JI0B
MOABUKHOTO COCTABA JKEJIE3HBIX JOPOT B COOTBETCTBUU C HOPMATUBHOM IOKYMEHTALIUEH.

-JIHNYHOCTHBIE Pe3yJIbTATHI:

JIP.2 TlposBisioniuii akTUBHYIO IPaXKJAHCKYIO TO3UIUIO, IEMOHCTPUPYIOIINMA MPUBEPKEHHOCTh
MPUHLUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMHMYECKM AKTUBHBIA M YYacTBYIOLIMU B
CTYJICHYECKOM U TEPPUTOPHUAIBHOM CaMOYMPABJICHHH, B TOM YHCIIE Ha YCIOBHUAX J0OPOBOJIHYECTBA,
MIPOJYKTHUBHO B3aMMOJICHCTBYIOIINI U YYaCTBYIOIIUHN B A€ITEILHOCTH OOIIECTBEHHBIX OpraHU3aIiil.

JIP.4  IlposBistomuii U JEMOHCTPUPYIOLIMH yBaXKEHHE K JIIOJIM TPYAa, OCO3HAIOIINN [IEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIEIA».

JIP.23 [Tonyuenne oOy4arOMUMHUCS BO3MOKHOCTH CAaMOPACKPBITHS W caMOpear3aius
JTUYHOCTH.

JIP.30 OcymecTBisOMUNA TMOUCK W HMCHOJIb30BaHUE HWH(OpMAIMK, HEOOXOIUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33]1a4, TPO(HECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.

@®opMoif POMEKYTOYHOW  arTecTaliud 1o Yy4eOHOH aucuuIiuHe (TpeaMmery) SBIsSeTcs
MMHUCbMEHHBIN IK3aMeH.



2 PE3YJIbTATBI OCBOEHUA YYEBHOM JUCHUILINHBI,

HOJJIEXKAIIME ITPOBEPKE

2.1 B pe3ynbprare aTTecTanuu 1no yuyeOHOW TUCIMIIMHE OCYIIECTBIIETCS KOMIUIEKCHAs IPOBEPKa
CIIEIYIOIIUX YMEHUH W 3HaHWM, a Takke IuHAMUKa (OPMHUPOBaHUSA OOIIMX, MpodeccrnoHaTbHBIX
KOMIIETEHIUH U JTMYHOCTHBIX PE3YJIbTaTOB B paMKax MpOrpaMMbl BOCIIUTAHHUSA:

Pe3ynbTaThl 00y4yeHusi: yMeHus,
3HaHMS, KOMIIeTeHUMH 1
JIMYHOCTHBIE Pe3yJIbTaThl

Iloka3arenn oueHKH pe3dyJjbTaTta

dopMa KOHTPOJIA
U OLlCHHBAHUSA

YMmern:

V1. BeimonHsATh apupmMeTnyeckue
JEUCTBUS, cOUeTasi yCTHBIE U
[IUCbMEHHBIE ITPUEMBI,
IIPUMEHEHHUE BBIYNUCIUTEIbHBIX
YCTPOWCTB; HAXOAUTh 3HAYCHUS
KOPHSI HaTypaJIbHOM CTENECHH,
CTEIIEHU C PALIMOHAJIBHBIM
rokasaresem, Jorapudma,
UCIOJIb3YSl IPU HEOOXOIUMOCTH
BBIYHCIIUTEIBbHBIE YCTPOMCTBA,
II0JI30BaThCs OLEHKOU 1
IIPUKUIKON ITPU MPAKTUYECKUX
pacyerax.

OK 01 - OK 07, IIK 2.1, TIK 2.3,
[IK 3.2

JIP 2,4,23,30

- BBIYHUCIIATH 3HAYCHUS
TPUTOHOMETPUUYECKHUX byHKIMI c
3aJJaHHOM CTEIEHbIO TOYHOCTH,

- TpeoOpa3oBHIBATH
TPUTOHOMETPUYECKUE BBIpAXKEHU,
HCIIONB3YS TPUTOHOMETPUYCCKHUE
(bopMyIBI;

- CTpOUTH rpaduku

TPUTOHOMETPUICCKUX (YHKIIMH M Ha HUX
WJLTIOCTPUPOBATH CBOWCTBA (DYHKIIHIA;

- MPUMEHSTH reOMETPHUECKUE
npeoOpazoBanus (CABUT H Je(popMaIinio)
MIPU TOCTPOSHUH TPAPHKOB;

- pemiartb TPUTOHOMETPUUYECKHUE
YpPaBHEHUS C  IOMOLIBKO  YHCJIOBOM
OKPY’>KHOCTHU;

- pewiatb TPUTOHOMETPUYECKUE
YpPaBHEHHMsIT €  IIOMOINBIO  OCHOBHBIX
METOJI0B;

- MPUMEHATh  BBIIE  MEPEUUCIICHHBIC
(hopMybI pu peodpazoBaHUN
BBIPAKCHUM;

- TNPUMEHATH (OPMYJBI TIpH  pEIICHUN
TPUTOHOMETPUUYECKHUX ypaBHEHHI u
HEpPaBEHCTB,

- BBIUUCIIATH NpeAesbl GyHKIMM;
- BBIYMCIIATH IPOU3BOHYIO;

- BBIYMCIIATE  IPOM3BOIHYIO
byHKIHIH;

- COCTaBJIAATh YPAaBHEHUE KacaTEIIbHOM;

CJIIO’KHOU

- UcCeloBaTh U CTPOUTHh  IpaduKu
GbyHKIIUH,

- paboratb c BBIPAKEHUSAMHU
coJiepxKalue KopeHb N-HOU CTeNeHH;

- CcTpouTh  TpaduKu CTETIeHHBIX
dynxumii;

- TpeoOpazoBHIBATh 3TU IpaPUKU MyTEM
ciBUra u fepopMalmu;

- CTpOWUTHh TpaduKuM MMOKA3aTEIbHBIX,

TectupoBanue,
YCTHBIN OIpOC,
pe3yJbTar
BBIITOJIHEHUS
MPaKTUYECKUX
pabor,
pe3yJbTar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
CaMOCTOATENIbHBIX
pabor.




(GYHKIMHA TIpU pa3IMYHBIX OCHOBAHMUAX U
HA HOAX WUTIOCTPUPOBATH  CBOWCTBA
byHKIUH;

- 1peoOpa3oBBIBaTh ITH TpaduKU IIyTeM
caBHra u 1eopMaluu;

- BBIYHUCIATH 3HAYCHUS IOKa3aTEIbHBIX
BBIPQ)KCHUH C TOMOIIBI0  OCHOBHBIX
TOXJIECTB U BBIYUCIIUTEIBHBIX CPEJICTB;

- perarb HECJI0KHBIE ypaBHEHWS,
HPUBOIUMBIC K BHIAM: af® =g 9% ) = -
- pemiarb  HECIOKHBIC  HEPABEHCTBA,

MIPUBOJIUMBIE K BUJIAM: al®>< g 9®:-

- CTpPOUTHh TpapuKu JOrapuPMHUECKUX
GYHKIMHA IIPU pa3iaMyYHBIX OCHOBAHMSX U
HA HUX WUIIOCTPHUPOBATh  CBOWCTBA
GbyHKIU;

- NpeoOpa3oOBBIBATH ITU TPAPHUKHU ITyTEM
caBura u epopMaIuu;
- BBIYUCIATH
JorapuMUIECcCKux
MIOMOIIbI0O  OCHOBHBIX
BBIUMCIIUTEIBHBIX CPEICTB;

- peuarb HECJIOKHbIE ypaBHEHUs,
npuBoMMbIe K BHIaM: 10ga(x)=f(X) periats
HECJIOJKHbIE HEpPaBEHCTBA, NPUBOAUMBIE K
Bunam: 10gaf(x)><logag(x).

3HAYEHUs
BBIPAKECHUI c
TOXKIECTB U

V2.IlpuMeHATh NOHATHS, - BBITOJIHATB ONEPALUU JIJICHUS HaJ| TectupoBanue,
CBSI3aHHBIE C JICJIMMOCTBIO LEJIBIX | LIEJIBIMU YUCIAMU; YCTHBIHN OIpoC,
qKCell, IPU PELIEHUH - IPUMEHSATH CBOMCTBA OTHOLICHUSI pe3yJbTar
MaTeMaTHYeCKUX 3ajau. JIEIIMMOCTY Ha MHOYKECTBE HaTypaJTbHbIX BBITIOJTHEHUSI
OK 01 - OK 07, IIK 2.1, IIK 2.3, | uucen npH peleHn 3aad; MPAKTUYECKUX
K 3.2 - IPUMEHSATH NPU3HAKH ISTUMOCTH IIPU pabor,
JIP 2,4,23,30 PpELIEeHNH 3a/1a4. pe3yabTar
BBITIOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
V¥3. Haxoautb KopHU - BBIYMCIIATD Ipeienbl QyHKIUI; TectupoBanue,
MHOT'OYJIEHOB C OJTHOM - BBIYMCIIATH IPOU3BOHYIO; YCTHBIH OIIpOC,
MIEPEMEHHOM, pacKyaibIBaTh - BBIYMCIATh  IPOU3BOJHYIO  CJIOXKHOW | pe3yibTar
MHOTO4JIEHBI HA MHOYKHUTEIIN. ¢byHKIMH; BBITIOJTHEHUS
OK 01 - OK 07, TIK 2.1, TIK 2.3, | - cocTaBisITh ypaBHEHHE KacaTelIbHOM’; MPAKTUYECKHUX
IIK 3.2 - HCCIIeIOBaTh M CTPOUTH  Tpaduku | pador,
JIP 2,4,23,30 GbyHKIUH,; pe3yabpTar
- HaXOJUThb KOPHU MHOTOUWIEHOB C OJHOW | BBIIIOJIHEHHUS
MIEPEMEHHOM; BHEAyIUTOPHBIX
- packiabpIBaTh MHOTOYJIEHBI Ha | CAMOCTOSITEJIbHBIX
MHOXKUTEJH; pabor.

- IPUMEHATH TeopeMy be3y npu penieHuu
3ajau.




V4. BbIonHATE AEUCTBUS C - BBIIOJIHATH ACUCTBUSA ¢ KOMIUIEKCHBIMU | TecTupoBaHue,
KOMILUIEKCHBIMH YU CJIaMU, YUCIIAMY, YCTHBIH OIpoc,
I10JIb30BATHCS TEOMETPUUYECKOM - T0Jb30BaThCS TFE€OMETPUUECKOH | pe3yJIbTaT
MHTEpIpeTaleil KOMIUIEKCHBIX MHTEpIIpeTaleil KOMIUIEKCHBIX YNCET, BBIITOJIHECHUS
4ucell, B IPOCTEUINX CIydasx - HaxoJHUTh KOMILJICKCHbIE KOPHU | MPAKTUYECKUX
HaxO0JIUTh KOMIUIEKCHbIE KOPHU yYpaBHEHUH c JEHCTBUTENIbHBIMU | paboT,
ypaBHEHUH C IEUCTBUTEIBHBIMU Kod(hpUIeHTaMH. pe3yJbTar
kod(purmeHTamu. BBITIOJTHCHUS
OK 01 - OK 07, IIK 2.1, IIK 2.3, BHEAYIUTOPHBIX
[IK 3.2 CaMOCTOATENIbHBIX
JIP 2,4,23,30 pabor.
V5. [IpoBoauTth nmpeoOpa3oBaHusi | - BBIYUCISTH 3HaueHus | TectupoBaHue,
YHCIIOBBIX U OyKBEHHBIX TPUTOHOMETPUYECKUX byHKuit C | YCTHBIH ompoc,
BBIPAYKEHH, BKIIFOYAIOIINX 3aJJaHHOW CTENEHbIO TOYHOCTH; pe3yapTaT
CTENEeHHU, PaIUKaIbL, JorapudMbel | - MpeoOpa3oOBHIBATH BBIITOJIHECHUS
U TPUTOHOMETpHUYECKUEe QYHKIMU. | TPUTOHOMETPUUECKHUE BBIPAKEHUS, | TPAKTUYECKUX
OK 01 - OK 07, IIK 2.1, IIK 2.3, | ucnons3ys TPUTOHOMETPUYECKHE | padoT,
[IK 3.2 (bopMyIBI; pe3yJbTar
JIP 2,4,23,30 - CTpOUTH rpauKy | BBITTOJIHCHUS
TPUTOHOMETPUYECKUX (YHKIMI U HA HUX | BHEAYJAUTOPHBIX
WJUTIOCTPUPOBATh CBOWMCTBA (DYHKIIMIA, CaMOCTOATENIbHBIX
- MPUMEHSTH reoMeTpudecKue | padort.

npeoOpazoBanus (CABUT H Je(popMaIinio)
MPU TOCTPOSHUH TPAPHUKOB;

- pewiatb TPUTOHOMETPUYECKHE
YpPaBHEHUS C  IOMOLIBIO  YHCJIOBOM
OKPYXKHOCTH;

- pemarthb TPUTOHOMETPUYECKHE
YpaBHEHHsI C TOMOINBID  OCHOBHBIX
METOJIOB;

- TPUMEHATh  BBIIIE  TEPEYMCIICHHbIC

(hopMybI pu peodpazoBaHUN
BBIPAKCHUM;

- TNpUMEHATb (GOpMyNbl TpU PEILICHUH
TPUTOHOMETPUUYECKUX ypaBHEHUI u
HEPABEHCTB,;

- paboratb C BBIPAKEHUSMU
coJieprKale KOpeHb N-HOW CTENEHH;

- CTpOUTHh  TrpauKu CTENEHHBIX
dynxumii;

- TpeoOpa3oBBIBATh 3TU TPaQUKH MyTEM
cIIBHUTa U Je(OpMaIlny;

- BBIUMCIIATH 3HAYEHUS [TOKA3aTelIbHBIX
BBIPDXKEHWH C  TOMONIBKD  OCHOBHBIX
TOXIECTB M BBIYUCIUTENBLHBIX CPENICTB;

- pemiarsb HECIIOKHBIE ypaBHEHUS,
NPHUBOMMEIE K BUaam: '™ = a 9% af® = p:

- pemiaTh  HECJIOXHBIE  HEPABEHCTBA,
TIPUBOJMMBIE K BUIAM: aW>< g 9%9;

- CTPOWMTH TpadHKH JOrapuPpMHUIECKUX
GYHKIMA [P Pa3sAMYHLIX OCHOBAHMAX U




HA HUX WUIIOCTPUPOBATh  CBOWCTBA
byHKIHI;

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MTyTEM
cBHTA U Je(pOpMAIIHH;

- BBIYHCIIATH 3HAYCHUS
norapu(HMUIECKIX BBIPKCHU I C
MOMOIII0  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTEIBHBIX CPEJICTB;

- pemars HECIIOXKHBIC ypaBHEHUH,
npuBoaumbie K Bugam: 10ga(x)=f(X) perats
HECJIOXKHBIC HEPABEHCTBA, IPHBOJUMbBIC K
Buzam: 10gaf(x)><logag(x).

V6. Onpenensite 3HaUCHUE
(GYHKITUY 110 3HAYCHHUIO
apryMeHTa IIPH Pa3InIHbIX
croco0ax 3agaHus QyHKIIHH.

OK 01 - OK 07, TIK 2.1, IIK 2.3,
K 3.2

JIP 2,4,23,30

- Haxo;IuTh o0acTb OIIpe/ICIICHUs
(yHxumm;
- HAXOAWTh 3Ha4eHHe (DYHKIMH, 3aIaHHOU
AQHAJIMTUYECKU WU TpaUIecKy, 110 3HAYCHHIO
aprymMeHra 1 Hao0opoT;
- CTpouTh rpaMKU W3BECTHBIX CTEMEHHBIX
bynKrpaii;
- [IPUMEHSTh TeOMETPUYUECKUE
npeoOpa3zoBaHus (CIBUT U ISPOPMAITHIO) TIPH
MOCTPOEHUH IPa(HUKOB;
- 1o rpa¢uKy (YHKIMM YCTaHABIMBATH €€
BOXHEUIIIME  CBOMCTBA  (MOHOTOHHOCTB,
OrPaHMYEHHOCTh, ~ YETHOCTb,  HEYETHOCTb,
MIEPUOITIHOCTb, HEPEPHIBHOCTH );
- BBIUHCIIITH HECIIO)KHBIC TIpEIeITBI
(yHKIMI B TOUKE U Ha OECKOHEYHOCTH;

- peliaTh panroHaIbHBIE HEPABEHCTBA

METO/IOM UHTEpPBAJIOB;

- BBIUUCIATH 3HAYCHHUS
TPUTOHOMETPUUECKUX byHKIMH c
3aJJaHHOM CTEIEHBIO0 TOYHOCTH,

- mpeobpa3oBbIBATh
TPUTOHOMETPUYECKHE BBIpaXEHHUS,
UCTIONB3YSI TPUTOHOMETPUIECKHE
(bopMyBI;

- CTpOUTH rpaduxu

TPUTOHOMETPUYECKUX (YHKIMNA U Ha HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIIMIA;

- MPUMEHSTh reoMeTpHUYecKue
npeoOpaszoBanus (CABUT U Je(opMaIuio)
IIPU IOCTPOCHUHU TPaPHKOB.

- pemath TPUTOHOMETPUYECKHE
YpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH;

- pemiatb TPUTOHOMETPUYECKHE
YpaBHEHUSI C TIOMOIIBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATh  BBIIIE  TIEPEUNCIICHHBIC
(hopmyIb npu peoOpazoBaHUH
BBIPAKCHUM;

TectupoBanue,
YCTHBIN OIPOC,
pe3yJbTar
BBIITOJIHECHUS
MPaKTUYECKUX
pabor,
pe3yJbTar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
CaMOCTOATENIbHBIX
pabor.
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- TpPUMEHATh (OPMYJIBI TPU  PEIICHUN
TPUTOHOMETPUIECKHIX ypaBHEHHI "
HEPABCHCTB;

- BBIYUCIIATH TPeACIbl (DyHKIIHM;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIUUCIIATH  MPOU3BOJHYIO  CJIOXHOH
byHKIUY;

- COCTaBJIATh ypaBHCHHE KacaTeIbHOM;

- ICCIIEIOBaTh M CTPOUTH  TpaduKu
GbyHKIMA.

- BBIYMCJISATH 3HAYCHHUS IOKA3aTEIbHBIX
BBIDQ)KCHUH C TOMOIIBI0  OCHOBHBIX
TOXKCCTB U BBIYUCIIUTEIIBHBIX CPE/ICTB;

- pemarb HECJIOKHBIC ypaBHEHUS,
IpUBOMMEIE K BUaaM: a'™ = a 9% af® =

- pemarb  HECIOXKHBIE  HEPaBEHCTBA,
TIPUBOJAMBIE K BUIaM: aW>< g 909;

- cTpouTh TpapuKu JTOrapuPpMHUCSCKUX
GYHKIMIA TIPH Pa3jIMYHBIX OCHOBAHUAX U
HA HHX WUIIOCTPUPOBATh  CBOWCTBA
(byHKIHU;

- NpeoOpa3oBBIBATH ITU TPAPHUKHU ITyTEM
cBHTa U Je(pOpMaIIHH;

- BBIYHCIIATH 3HAYCHHUSI
norapu(pMUIECKIX BBIPKCHU I C
MOMOII[bI0  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTEIBHBIX CPEIICTB;

- pemars HECIIOXKHBIC ypaBHEHUS,
npuBoaumbie K Bugam: 10ga(x)=f(X) perars
HECJIOXKHBIC HEPABEHCTBA, IPHBOJMMBIC K
BumaMm: 10gaf(X)><logag(x).

V¥7. Crpouts rpapuku U3y4eHHBIX
(GYyHKUIMH, BBITOTHSATD
npeoOpa3oBaHus rpaduKoB.

OK 01 - OK 07, IIK 2.1, TIK 2.3,
IIK 3.2

JIP 2,4,23,30

- Haxo;IuTh o0nacThb OTIpeICIICHUS
bynKrm;
- HAaXOAWTh 3HaueHHe (DYHKLMH, 3a7aHHOU
AQHATMTUYECKU WITH TPaQITIECcKH, TI0 3HAYCHHIO
aprymeHTa 1 Hao0opoT;
- CTpouTh rpa(UKy W3BECTHBIX CTETICHHBIX
bynKrnait;
- TIPUMEHSTh TeOMETPUIECKHE
npeoOpazoBanus (CABUT U iehopMaliiio) mpu
MOCTPOEHUH IPa(HUKOB;
- 10 rpa¢puKy (YHKIMH YCTaHABIMBATh €€
BaKHEIIIME  CcBOWCTBA  (MOHOTOHHOCTD,
OrPaHMYEHHOCTb, ~ YETHOCTb,  HEYETHOCTb,
MIEPUOIMTIHOCTb, HEPEPHIBHOCTB );
- BBIUUCIATH HECIIO)KHbIE TIpeJIeIbl
(hyHKITMIA B TOUKE 1 HA OECKOHEYHOCTH;

- pelarh paroHaTbHbIe HEPaBEeHCTBA

METOJIOM HHTEPBAJIOB;
- BBIYUCITH 3HA4YCHUSA
TPUTOHOMETPUYECKHUX byHKIUi c

TectupoBanue,
YCTHBIH OIpocC,
pe3yJbTar
BBITIOJTHEHUSI
MIPAKTUYECKHUX
pabor,
pe3yJbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX
pa0or.
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3aJJaHHOU CTENEHbIO TOYHOCTU:

- TpeoOpa3oBHIBATH
TPUTOHOMETPUUECKHUE BBIPAKECHUS,
UCTIOJB3YSI TPUTOHOMETPUYECKHE
(bopMyIBI;

- CTpOWTH rpaduku

TPUTOHOMETPUYECCKUX (YHKIMH U HA HUX
WUTIOCTPUPOBATH CBOMCTBA (DYHKIIMIA;

- MPUMEHSTh reOMETPHUECKUE
npeobOpazoBanus (CABUT U Jae(opMaIinio)
MIPU TOCTPOSHUU TPAPHKOB;

- pewiatb TPUTOHOMETPUYECKHE
YpPaBHEHU €  IOMOLIBIO  YHCJIOBOM
OKPYXHOCTH;

- pemartb TPUTOHOMETPUYECKHE
ypaBHEHHsS] C  TOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMCHATH  BBIIE  TEPEYMCIICHHBIC

(hopMyJIbI pu peoOpa3oBaHUH
BBIPAKCHUH;
- IPUMEHTh  (POpPMYJIBI TMPU  PEIICHUH
TPUTOHOMETPUIECKHX ypaBHEHUHT "
HEpPaBEHCTB,

- BBIYHCIIATH TIPEIeNbl (QyHKITUH;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIYHCIIATh  TPOU3BOJHYIO  CJIOKHOM
byHKIMH;

- COCTaBJIATh ypaBHECHUE KaCaTCIIbHOM;

- ICCIIEZIOBaTh ¥ CTPOUTH  TpaduKu
GyHKIUH.

- BBIYUCIISTH 3HAYEHUS MOKa3aTelbHBIX
BBIDOKEHUH C  TIOMOIIBI0O  OCHOBHBIX
TOKJIECTB U BBIUUCITUTENBHBIX CPECTB;

- pemartb HECJIOXKHBIC YpaBHEHUS,
MPUBOIUMBIC K BHIAM: a® =g 90 ) = -

- pemiath  HECIIOXKHBIE  HEPaBEHCTBA,
MIPUBOJIMMBIE K BUJIAM: al¥>< g 9®):

- CTpoUTh TIpaduKu JorapuPpMUUEecKuX
GYHKIMN TIpU pa3IUYHBIX OCHOBAHMSIX U
Ha HHX WDUIIOCTPHPOBAThL  CBOWMCTBA
GbyHKINH;

- TIpeoOpa3oBBIBATH ITH T'PaQUKHU ITyTEM
CABHUTa U AepopMaIuy;

- BBIYUCIIATH 3HAYCHUS
norapuMUIECKUX BBIpKEHUI C
MMOMOIIBI0  OCHOBHBIX  TOXICCTB H
BBIYHCITUTENBHBIX CPECTB;

- pemiarh HECJIOXKHBIC ypaBHEHUS,
npuBoauMbie K Buaam: 10ga(x)=f(X) perats
HECJIOXKHBIC HEPaBEHCTBA, IMPHUBOJUMBIC K
Buzam: 10gaf(x)><logag(x).
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V8. OnuceiBath 10 TpaduKy U 1Mo
dhopmysie moBeACHUE M CBOMCTBA
(byHKIHHA.

OK 01 - OK 07, IIK 2.1, [IK 2.3,
IK 3.2

JIP 2,4,23,30

- HaXO;IUTh 0011acThb OTIpe/CIICHUs
(yHxumm;
- HAXOAWTh 3Ha4YeHHe (DYHKIMH, 3a7aHHOU
AQHAJIMTUYECKU WU TpaUIecKy, 110 3HAUYCHHIO
aprymMeHra 1 Hao0opoT;
- CTpouTh rpaMKU W3BECTHBIX CTEHNEHHBIX
bynKrnaii;
- [IPUMEHSTh reOMETPUYUECKUE
npeoOpa3zoBanHust (CIBUT U ISPOPMALTHIO) TIPH
MOCTPOEHUH IPa(UKOB;
- 1o rpaduKy (QYHKIMH YCTaHABJIMBATH €&
BOXHEUIIIME  CBOMCTBA  (MOHOTOHHOCTH,
OrPaHMYEHHOCTb, ~ YETHOCTb,  HEYETHOCTb,
MIEPUOIMTIHOCTb, HEPEPHIBHOCTH );
- BBIYHCIIITH HECIIOXKHBIE TIpeJIeITbI
(hyHKITMIA B TOUKE M HA OECKOHEYHOCTH;

- pemarh paroHaTbHbIC HEPaBEeHCTBA

METOJIOM UHTEpPBAJIOB,

- BBIYHCIATH 3HAYEHUS
TPUTOHOMETPUIECKUX byHKIMH c
3aJaHHOU CTENEHbIO TOYHOCTH:

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YSI TPUTOHOMETPUYECKHE
hopmyIIbI;

- CTpPOHUTH rpaduKu

TPUTOHOMETPUUYCCKUX (YHKIMIA M Ha HHUX
WJLTIOCTPUPOBATH CBOWCTBA (DYHKIIHIA;

- IPUMEHSTH reOMETPHUCCKUE
npeoOpa3zoBanus (CABUT U Je(opMaIuio)
IIPU OCTPOCHUHU TPaPHKOB.

- peuaTb TPUT'OHOMETPUUCCKUC
YpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH,

- pemaTh TPUTOHOMETPUYECKHE
YpPpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METO/IOB;

- TNPUMCHATH BBIIIIC MEPCUUCIICHHBIC

(hopmybl npu peoOpazoBaHU
BBIPAKCHNUH;
- IPUMEHATh  QPOpPMYTBI TPU  pPEIICHUH
TPUTOHOMETPUIECKHIX ypaBHEHUHT "
HEpPaBEHCTB,

- BEIYUCIIATH TIpeIeibl PYHKINHT;

- BBIUUCIIATH IIPOU3BOIHYIO;

- BEIYUCIIATH  TPOW3BOAHYIO  CIIOXKHOH
GbyHKIUY;

- COCTaBIISITh ypaBHEHHE KacaTeIbHON;

- HCCIIEZIOBaTh M CTPOUTH  TpaduKu
GbyHKIUH.

- BBIYMCIATH 3HAUEHUS IOKa3aTeIbHBIX
BHIDQ)KCHUH C  TIOMOIIBIO  OCHOBHBIX

TectupoBanue,
YCTHBIU OIPOC,
pe3yabTar
BBIITOJIHECHUS
MPaKTUYECKUX
pabor,
pe3yabTrar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
CaMOCTOATENIbHBIX
pabor.
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TOXJIECTB U BBIYHCIIUTEIBLHBIX CPEJICTB;

- pemarsb HECIIOKHbIC ypaBHEHUS,
IpUBOMMEIE K BUaaM: '™ = a 9% af® =

- pewmiaTh  HECJIOXHBIC  HEPaBEHCTBA,
TIPUBOJAMEIE K BUAM: aW>< g 909;

- crTpouTh TpadyKH JOrapuPMUIECKUX
(GYHKIUI [IpU Pa3lIMYHBIX OCHOBAHHSAX W
Ha HHUX WUIIOCTPUPOBATh  CBOWCTBA
byHKINIT;

- TpeoOpa3oBBIBATH ITH IpadUKH IIyTEM
caBura u fepopMaruu;

- BBIYUCIATH 3HAUCHUS
norapuMUIecKux BBIPKCHHUI c
NOMOIIBI0  OCHOBHBIX  TOXIECTB  H
BBIYMCIIMTEIBHBIX CPEJICTB;

- pemarb HECIIOXKHBIC ypaBHEHUH,
npuBoMMbIe K BHIaM: 10ga(x)=f(X) periats
HECJIOXKHBIC HEPABEHCTBA, IPHUBOJMMBIC K
Buzam: 10gaf(x)><logag(x).

V9. Pemath ypaBHEHUS, CHCTEMBI
ypaBHCHHIA, HCPABEHCTBA,
UCTIOJB3Ys CBOWCTBA (PYHKIUH U
uX rpaduvecKue mpeICTaBICHUS.
OK 01 - OK 07, IIK 2.1, TIK 2.3,
IK 3.2

JIP 2,4,23,30

-  BBIYHUCIIATH 3HAYCHUSA
TPUTOHOMETPHUUYECKHUX byHKIMI c
3aJJaHHOM CTEIEHBIO TOYHOCTH,

- TpeoOpa3oBHIBATH
TPUTOHOMETPUYECKUE BBIpAXKEHU,
HCIIONB3YS TPUTOHOMETPUUYCCKHUE
(bopMyIBI;

- CTpOUTH rpaduku

TPUTOHOMETPHUYECKUX (YHKIMA M HA HHUX
WTIOCTPUPOBATh CBOWCTBA (DYHKIIMIA;

- TPUMEHSTH reOMETPHUECKUE
npeoOpa3oBaHus (CABUT U JedopMalnio)
P MOCTPOEHUH TPAPUKOB.

- pemath TPUTOHOMETPUYECKHE
YpaBHEHHs C  TOMOINBIO  YHCIOBOMH
OKPY>KHOCTH;

- pemath TPUTOHOMETPUYECKHE
yYpaBHEHUSI C TIOMOIIBIO  OCHOBHBIX
METO/10B;

- TPUMEHATh  BBIIIE  TIEPEUNCIICHHBIC

(hopmybl npu peoOpazoBaHU
BBIPAKCHNUH;
- TpUMEHATh (GOPMYNbI TIPU  pPEIICHUH
TPUTOHOMETPUIECKHIX ypaBHEHUHT "
HEPaBEHCTB,;

- BBIUMCIIATH 3HAYEHUS [TOKA3aTelIbHBIX
BBIPDXKEHHH C  TOMONIBK  OCHOBHBIX
TOXIECTB M BBIYUCIIUTENLHBIX CPENICTB;

- pemiarsb HECIIOKHBIE ypaBHEHUS,
IPHUBOMMEIE K BUaam: a'™® = a 9% gf®) = p:

- pemiath  HECJIOXHBIE  HEPABEHCTBA,
IPUBOJMMBIE K BUIaM: aW>< g 9%;

TectupoBanue,
YCTHBIH orpoc,
pe3yJsbTar
BBITIOJIHEHUS
MIPAKTUYECKHUX
pabor,
pe3yJsbTar
BBITIOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
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- CTpPOUTHh TpapuKu JOrapuPMHUECKUX
GYHKIMHA TIPH pa3jIMYHBIX OCHOBAHUAX H
HAa HUX WUIIOCTPHPOBATh  CBOWCTBA
GbyHKIU;

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MyTeM
cBHTA U Je(pOpMAIIHH;

- BBIYUCISTH 3HAYCHHS
norapu(pMUIECKIX BBIPKCHU I C
MIOMOIIBI0O  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pemars HECJIO)KHBIC ypaBHEHHUS,
npuBoaumbie K Buaam: 10ga(x)=f(X) perats
HECJIOKHBIE HEpPaBEHCTBA, NMPUBOAUMBIE K
Buzam: 10gaf(x)><logag(x).

V11. Berauciars Npou3BOJHBIC B | - BBIYUCIIATH MPEIEbl (QyHKITHIA; TectupoBanue,
MepBOOOPA3HBIE TIEMEHTAPHBIX - BBIYHCIISATH IPOU3BOIHYIO; YCTHBIN OIpoC,
GyHKIMH, TPUMEHSS TPaBUIa - BBIYMCIATh  IPOU3BOJHYIO  CJIOXKHOW | pe3yibTar
BBIYHCIICHUS MPOU3BOAHBIX U byHKIUY; BBITIOJTHEHUS
[1€pBOOOPA3HBIX, UCIIOJIB3YS - COCTaBJIATh ypPaBHEHUE KacaTeJIbHOM; MIPAKTUYECKUX
CIPaBOYHbBIEC MAaTEPUAIIBI. - UccienoBaTh U CTpoUTh  Tpaduku | pador,
OK 01 - OK 07, IIK 2.1, IIK 2.3, | dyHKUHH; pe3yJsbTar
IIK 3.2 - HaxOJUTh HEOIpe/eJCHHbIE MHTETPalibl, | BHIIOJIHEHUS
JIP 2,4,23,30 CBOJSIIIMECS K TaOJUYHBIM C TIOMOIIBIO | BHEAYJUTOPHBIX

OCHOBHBIX CBOWCTB U MPOCTEHIINX | CAMOCTOSITENBHBIX

npeoOpa3oBaHui; pabor.

- BBIJICTISITh nepBoOOpa3HYIO,

YA0BJIETBOPSIOILYIO 3aJJaHHBIM

HA4aJIbHBIM YCJIOBHSIM;

- BOCCTAHABJIMBATh 3aKOH JIBU)KEHUS IO

3aJJaHHOM  CKOpPOCTH,  CKOPOCTb IO

YCKOPEHHIO, KOJIMYECTBO 3JIEKTPUYECTBA

10 CHJIE TOKA U T.[L.;

- BBIUUCIATH OIpPEAENIEHHbI MHTErpan ¢

MOMOIIIbIO OCHOBHBIX CBOMCTB U (hopMyl

Hrerotona -Jleiionuna;

- HAXOJIWTh IUIOIIAJU KPHUBOJIMHEWHBIX

Tpaneunui;

- pewmatb NPOCTEHINIME TPUKIAIHBIC

3aJjay, CBOJSIIMECS K HAXO0XJEHHUIO

UHTErpaa.
V12. UccnenoBaTh PyHKIUHU U - BBIUUCIIATH TpeAesbl GyHKIMM; TectupoBanue,
CTPOUTH UX TPapUKU C IOMOIIBIO | - BRIYUCIATH IPOU3BOIHYIO; YCTHBIN OIpoC,
IIPOU3BOIHOM. - BBIYMCIATE  IPOM3BOJHYIO  CJIOYKHOW | pe3yibTar
OK 01 - OK 07, IIK 2.1, TIK 2.3, | dyHkIuu; BBITTOJTHEHUS
IIK 3.2 - COCTaBJIATh YPAaBHEHUE KacaTEIIbHOM; MIPAKTUYECKHUX
JIP 2,4,23,30 - UccienoBaTb U CTpoUTh  Tpaduku | pabor,

(bYyHKIMHA. pe3yJibTar

BBITIOJTHEHUSI
BHEAYIUTOPHBIX
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CaMOCTOATCIIbHBIX

pabor.
V13. Pemars 3aauu ¢ - BBIYMCIIATH TPeAesbl QyHKIHM; TectupoBanue,
MIPUMEHEHHUEM YPaBHEHUS - BBIYUCIIATH IPOU3BOAHYIO; YCTHBIH OIpoc,
KacaTenbHOU K rpaduKy QYHKIUU. | - BBIUUCISATh  MPOU3BOJHYIO  CIIOKHOHM | pe3yibTaT
OK 01 - OK 07, IIK 2.1, TIK 2.3, | dyHkiuu; BBIITOJIHCHUS
[IK 3.2 - COCTaBJIATh YpPaBHEHUE KacaTeJIbHOM; IIPAKTUYECKHUX
JIP 2,4,23,30 - ICCIIEJIOBaTh M CTPOUTH  Tpaduku | pador,
(byHKIHHA. pe3yJbTar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
CaMOCTOSATENIbHBIX
pabor.
V14. Pematp 3a7a4u Ha - BBIYUCIIATH TIpeaeIibl GyHKIINM; TectupoBanue,
HaX0XJ/ICHUE HAauOOJIBIIEro U - BBIYUCIISATH TPOU3BOAHYIO; YCTHBIH orpoc,
HAaUMEHBIIETO 3HaUeHUsI QYHKIIUN | - BBIUUCISTh  MPOU3BOJHYIO  CIIOKHOH | pe3yibTaT
Ha OTPE3KE. byHKIUY; BBITIOJIHCHUS
OK 01 - OK 07, TIK 2.1, IIK 2.3, | - cocTaBisiTh ypaBHEHUE KacaTeIbHOM; MPAKTUYECKUX
K 3.2 - HCCIIeIOBaTh W CTPOHMTH  Tpadukd | pador,
JIP 2,4,23,30 GbyHKIU. pe3yabTaT
BBITIOJIHCHUS
BHEAYIUTOPHBIX
CaMOCTOSATEIIbHBIX
pabor.
V15. Beruucasats mwiomaib - HaxXOJIUTh HEOIPEJECICHHbIC UHTETpalibl, | TecTupoBaHue,
KPUBOJIMHEWHOMN TpareLuH. CBOAAIIMECS K TaOIMYHBIM C TMOMOUIBIO | YCTHBIN OIpOC,
OK 01 - OK 07, TIK 2.1, TIK 2.3, | OCHOBHBIX CBOWCTB U IIPOCTEUIINX | PE3yIbTAT
K 3.2 npeoOpa3oOBaHMA; BBITTOJTHEHUS
JIP 2,4,23,30 - BBIJICIIATH EepPBOOOPA3HYI0, | MPAKTUUYECKUX
YAOBJIETBOPSIONIYIO 3a/laHHBIM | padoT,
Ha4YaJIbHBIM YCIIOBUSM; pe3yabTaT
- BOCCTaHABJIMBATh 3aKOH JABWKEHHUS IO | BBINOJIHEHUS
3aIaHHOW  CKOPOCTH,  CKOpPOCTh  TIO | BHEAYJUTOPHBIX
YCKOPEHHUIO, KOJIMYECTBO AJIEKTPUUYECTBA | CAMOCTOSTENbHBIX
10 CUJIE TOKA U T.1.; pabor.
- BBIYUCIIATH OINPEIEICHHBIA MHTErpall C
MTOMOII[BI0O OCHOBHBIX CBOWMCTB U (hOpMyII
Hrrorona - Jleionuna;
-  HAXOJUTh IUIOMIATU KPUBOJIHMHEHHBIX
Tparenui;
- pemarb TPOCTEHIINE MPHUKIATHBIE
3a/laud, CBOJAIIMECS K HaxO0XJIECHHUIO
WHTEerpasa.
V16. Pemate pauiiOHAJIbHBIE, - BBIYUCIATH 3HaueHus | TectupoBaHue,
MOKa3aTeIbHbIE U TPUTOHOMETPUUYECKHUX byHKIUI C | YCTHBIH ompoc,
norapu(MUIecKue ypaBHEHUS U 3aIaHHOM CTETICHBIO TOYHOCTH; pe3yabTaT
HEPaBEHCTBA, UPPAIMOHANILHBIE U | - MPeoOpa30BHIBAThH BBITTOJIHEHUS
TPUTOHOMETPUUECCKHE YPAaBHEHUS, | TPUTOHOMETPHUECKUE BBIpAKEHUS, | TPAKTUIECKUX
UX CUCTEMBIL. WCIIONb3Ys TPUTOHOMETPUYECKHE | paldoT,
OK 01 - OK 07, TIK 2.1, TIK 2.3, | dbopmysl; pe3yabpTar
1K 3.2 - CTpOUTH rpaduKu | BBINOJHEHUS
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JIP 2,4,23,30

TPUTOHOMETPUIECKUX (YHKIMH U Ha HUX
WJUTFOCTPUPOBATh CBOMCTBA (PYHKIINIA;

- MPUMEHSTh reOMETPHUECKUE
npeobOpazoBanus (cABUT U Je(opMaIuio)
[IPU IOCTPOCHUHU TPAPHKOB.

- pewiatb TPUTOHOMETPUYECKHE
YpaBHEHUS €  IOMOLIBIO  YHCJIOBOM
OKPYXHOCTH;

- pemartb TPUTOHOMETPUUYECKUE
YpaBHEHHsI C  IOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATH  BBIIIE  [EPEYUCIICHHbIC
(hopmyIbt npu rpeodpa3zoBaHUU
BBIPKEHU;

- TPUMEHATH (OPMYJIBI TIPU  PEIICHUH
TPUTOHOMETPUYECKUX ypaBHEHUI u
HEpaBEHCTB,;

- pemarhb panroHaJIbHbBIE, TOKa3aTeIbHbIC
u orapupMudecKiue HEpaBeHCTBA,
-penraTh UpparuoHAIbLHBIC U
TPUTOHOMETPHYECKHE YPAaBHEHUS, NX
CUCTEMBI.

BHEAyIUTOPHBIX
CaMOCTOSITETIbHBIX
pabor.

V17. Jloka3biBaTh HECIOKHBIE
HEpPaBEHCTBA.

OK 01 - OK 07, TIK 2.1, IIK 2.3,
K 3.2

JIP 2,4,23,30

- BBIUUCIATH 3HAYCHMS
TPUTOHOMETPUIECKUX byHKIMH c
3aJJaHHOM CTEINEHbI0 TOYHOCTH,

- mpeoOpa3oBBIBATH
TPUTOHOMETPUYECKHE BBIPAXEHHUS,
UCTIONB3YSI TPUTOHOMETPUIECKHE
(bopMyJIBI;

- CTpOUTH rpaduku
TPUTOHOMETPHUECKUX (YHKIMHA M Ha HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIIMIA;

- [PUMEHSATbH reOMEeTPHUECKUe
npeoOpa3oBaHus (CABUT U JedopMalnio)
P MIOCTPOEHUH TPAPUKOB.

- pemartb TPUTOHOMETPUUECKHUE
YpaBHEHUSI C  TOMOIIBK)  YHUCJIOBOM
OKPY>KHOCTHU;

- pemiathb TPUTOHOMETPUUYECKHUE

ypaBHEHHs] C  TIOMOIIBIO  OCHOBHBIX
METOJIOB;
- TPUMEHATh  BBIIIE  TIEPCUYNCIICHHBIC

(hopmybI npu peoOpa3zoBaHUN
BBIPAKCHUM;
- TpUMEHATh (GOpPMyJbl TpU  PELICHUH
TPUTOHOMETPUUYECKUX YpaBHEHUI u
HEpPaBEHCTB,

- pemaTh palMOHAIIBHBIE, [I0KA3aTEIbHbIE
U JorapupMudecKkie HepaBeHCTBa,
-pelaTh UppalMOHAIbHBIE U
TPUTOHOMETPUYECKNE YPABHEHUS, UX

TectupoBanue,
YCTHBIN OIpocC,
pe3yabTar
BBITIOJTHEHUS
MPaKTUYECKUX
pabor,
pe3yJbTar
BBITIOJTHEHUSI
BHEAYUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
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CHUCTCMBI.

V21. Pemath ypaBHeHUS, - BBIYUCIATH 3HaueHus | TectupoBaHue,
HEPABEHCTBA U CUCTEMBI C TPUTOHOMETPUUECKUX byHKIMN C | YCTHBIH ompoc,
IIPUMEHEHHEM I'papruecKux 3aJIaHHOM CTENEHBIO TOYHOCTH: pe3yJbTar
MPEJICTaBICHUM, CBOWCTB - mpeoOpa3oBHIBAThH BBITIOJTHEHUS
(GyHKUMH, TPOU3BOJHOM. TPUTOHOMETPUUECKUE BBIPAJKEHUS, | IPAKTUYECKUX
OK 01 - OK 07, IIK 2.1, TIK 2.3, | ucnons3ys TPUTOHOMETPUYECKUE | paldoT,
K 3.2 hopmyIbI; pe3yJibTaT
JIP 2,4,23,30 - CTpOUTH rpaduKu | BBITIOJIHEHUS
TPUTOHOMETPUUECKUX (YHKIMHA M Ha HUX | BHEAYJUTOPHBIX
WJUTIOCTPUPOBATH CBOKCTBA (DYHKIIHIA, CaMOCTOSITEJIbHBIX
- NPUMEHATH reoMeTpuyecKue | paboT.
npeoOpa3oBanus (CABUT U AePOpPMAITHIO)
IIPU OCTPOCHUHU I'PaPHKOB.
- pewiatb TPUTOHOMETPUYECKUE
YPaBHEHHsT C  TIOMOIIBIO  YHMCIOBOU
OKpPYHOCTH;
- pewiartb TPUTOHOMETPUYECKUE
YpaBHEHHUSI C  IOMOIIBIO  OCHOBHBIX
METOJI0B;
- DPUMEHATh  BBIIIE  [EPEYUCIICHHbIE
(hopMyJIbI pu peoOpa3oBaHUH
BBIPAKCHUH;
- NpUMEHATb (OpMyNbl IpU PEIICHUU
TPUTOHOMETPUUYECKUX ypaBHEHUI u
HEPaBEHCTB.
¥22. Pemate npocreimme - pemarthb MpocTenire KOMOUHATOPHbIE TectupoBanue,
KOMOMHATOpHBIE 337]a4u METOZIOM | 3aJlauH; YCTHBIN OIpoC,
nepebopa, a TakxKe ¢ - HCIOJIB30BaTh (POPMYJIbl IEPECTAHOBKHU U | PE3YJbTAT
HCIOJIb30BaHNUEM M3BECTHBIX COUYETaHMsI IPU PELICHUH 3a/1a4; BBITIOJTHEHUSI
¢bopmyi, TpeyronpHuka [lackans; | - BIUMCHATH K03 PuLneHTs OMHOMA IIPAKTUYECKHUX
BBIYUCIIATH KOOPPHUIIUEHTHI HeroTona; pabor,
6unoma HeroToHa o ¢popmyne M ¢ | - - HCHOIB30BaTh TpeyroabHUK [lackans | pe3yibrar
HCIOJIb30BaHUEM TPEYTOJIbHUKA IIpY pElICHUH 3a/au. BBITIOJTHEHUSI
[Tackans. BHEAYIUTOPHBIX
OK 01 - OK 07, IIK 2.1, IIK 2.3, CaMOCTOSITETbHBIX
IIK 3.2 pa0or.
JIP 2,4,23,30
VY23.BbraucasTh BEpOSATHOCTU - IPUMEHSATH POPMYJIbI KOMOMHATOPUKHU TectupoBanue,
COOBITHI Ha OCHOBE MOJICUETa IIPY pELICHNN 3a/]ad4; YCTHBIH OIIpOoC,
quclia UICX0/10B (MpocTenine - IPUMEHSTH KJIACCUYECKOE OMpEIeNIeHne | pe3yJbTaT
Cllydan). BEPOATHOCTH IIPU PELICHUH 3a/1a4; BBITIOJTHEHUS
OK 01 - OK 07, TIK 2.1, TIK 2.3, | - BBIUHUCHATH BEPOSITHOCTU COOBITUH. MIPAKTUYECKUX
IK 3.2 paoor,
JIP 2,4,23,30 pe3yabpTar
BBITIOJTHEHUSI
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
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pa0or.

¥24. COOTHOCHUTB IIOCKHE
reoMeTpHUYecKue PUrypsl u
TpeXMEepHBIE OOBEKTHI C UX
OIMCAaHMSIMHU, YEPTEKAMHU,
n300paKEeHUSIMHU; pa3IndaTh U
aHAJM3UPOBATh B3aMMHOE
pacrnosoxenue Guryp.

OK 01 - OK 07, IIK 2.1, IIK 2.3,
IIK 3.2

JIP 2,4,23,30

- IPUMEHATh AKCHOMBI IUIAHUMETPHH U
CTEPEOMETPUU IIPU PELLIEHUU 3a]a4;

- J0Ka3bplBaTh CIEIACTBUS H3 AKCHOM
CTEPEOMETPUH.

- yCTaHAaBJIUBATh B IIPOCTPAHCTBE
[apaJuIeJIbHOCTh  NPSMBIX, HOpSIMOH U
IUIOCKOCTH, ABYX IUIOCKOCTEM, HCIOJb3YS
IPU3HAKKM U  OCHOBHBIE TEOPEMBI O
[apaJlIeIbHOCTH;

- [PUMEHATh NPU3HAK MapaIEIbHOCTH
OpsIMOM M IIOCKOCTH, IIPH  PEIICHUU
3az1ay;

- IPUMECHATH IIPU3HAK
NEPIEHIUKYISPHOCTU psIMOH u
IJIOCKOCTH, TeopeMy 0 Tpex
HEepIEeHIUKYIISIpax, IIPU3HAK
NEPIEHIUKYISIPHOCTH  IUIOCKOCTEM  JUIs
BBIUMUCIIEHUS YIJIOB W pAcCCTOSIHMM B
IIPOCTPAHCTBE;

- packiaJpIBaTh BEKTOp IO Oa3ucy;

- TPOU3BOAUTH OIEPALMIO  CIOXKCHMUS,
BbIUWTAHUS, YMHOKEHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, 0 €ro KOOpAUHATAM,;

- onepupoBarh (HopMyIamMH CIOXKEHU,
BBIUWTAHUS, CKAJISIPHOIO IPOU3BEACHHUS
BEKTOPOB;

BBIUMCIATh YIVIBI MEXAY IHpPSAMBIMH MU
IJIOCKOCTSIMU;

- pemarb 3a7aud NPUMEHSSI OCHOBHBIE
CBOICTBa U (hOPMYIIBI TEJ BpAILIEHUS;

- HaxoguTb OOBEM MpPSAMON TPHU3MBI,
MU PAMHU/JIbI, IPSMOTO KPYTOBOTO HUJIMHIpa
Y KOHYCa, 111apa;

- HaxoAWTh IUIOUIAJM TOBEPXHOCTEH
IIPU3MBI, TUPAMUJIBI, HUIMHIPA, KOHyCa U
mapa;

BBIUUCIIATE M HM300paxaTb OCHOBHbBIE
AIIEMEHTHI MPSIMBIX IpU3M,
napauIeIenuIe10B,;

- CTPOHUTH MpoCTeNIIme CEUCHUSA
MHOTOTPaHHUKOB  YKa3aHHBIX  BBIIIE,
BBIUUCIIATH IUIOIIAIN 3TUX CEUCHUI.

TectupoBanue,
YCTHBI OIIpoC,
pe3yJsbTar
BBITIOJIHCHUS
MPAKTUYECKUX
pabor,
pe3ysbTar
BBITIOJIHCHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pador.

V25. U3obpaxath
reoMeTpuueckue GUrypsl U Tena,
BBIITOJIHATDE YCPTEXK IO YCIOBUIO
3a/1a4m.

OK 01 - OK 07, TIK 2.1, TIK 2.3,
1K 3.2

- NOPHUMCHATH AKCHUOMBI IUIAHUMCTPUU H
CTCPCOMETPHUH NTPHU PCIICHUUN 3a/1a4;

- JOKa3bIBaThb CJICACTBUA H3 aKCHOM
CTCPCOMCTPHUH.

- YCTaHaBJIMBAaTb B IIPOCTPAHCTBEC
NapajuiCJIbHOCTb ~ TPSMBIX, HpHMOﬁ n

TectupoBanue,
YCTHBIH OITpOC,
pe3yJbTar
BBITIOJTHEHU S
MPAKTUYECKHUX
pabor,
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JIP 2,4,23,30

IUIOCKOCTH, ABYX IUIOCKOCTEM, MCHOJIb3Ys
NpPU3HAKK W OCHOBHBIE TEOPEMBI O
HapaJjiesIbHOCTH;

- [PUMEHATh MNPU3HAK MapaIEIbHOCTH
OpsIMOM M IIJIOCKOCTH, IIPU  pElIeHUU
3ajady;

MIPUMEHSATD IIPU3HAK
MEePIEeHIUKYISPHOCTU npsIMOi u
IJIOCKOCTH, TeopeMy 0 Tpex
MEePICHIUKYIISIpax, MPU3HAK
NEPIEHIUKYISIPHOCTH  IUIOCKOCTEM  JUIst
BBIUMCIICHUS YIJIOB W PACCTOSIHMM B
IIPOCTPAHCTBE;

- packiaJbIBaTh BEKTOp MO Oa3ucy;

- NPOU3BOAMUTH OIEPALMIO  CIOKEHMUS,
BBIUWTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, IO €ro KOOpAUHATAM,;

- omepupoBaTth (GopMyIaMH CIIOKEHUS,
BbIUWTAHUS, CKaJSIPHOTO IPOU3BEACHUS
BEKTOPOB;

BBIYUCIIATh YIJIBI MEXIY TMPSAMBIMA U
MJIOCKOCTSIMU;

- pewarth 3a7auyd NPUMEHSISI OCHOBHBIE
CBOICTBa U (YOPMYIIBI TEJ BPAILICHUS;

- HaxoAuTb O0OBEM MpPSAMOM MPU3MBIL,
MUPAMHU/IBL, IPSMOTO KPYTOBOTO IIUIHH]IpA
U KOHYCa, 111apa;

- HAXOJUTh TIOLIAN
MOBEPXHOCTEH  TPHU3MBI,  MHUPAMHUIBI,
HUJIUHIpA, KOHyCca U 11apa;

BBIUMCIATH U H300pakaTb OCHOBHBIE
AIIEMEHTBI MPSIMBIX IPU3M,
napasuieJenunes10B,;

- CTpOMTb  NPOCTEHUIINE  CEYEHHUS
MHOTOTPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,
BBIYUCIIATH MUIOMIAN 3TUX CEUCHUM.

pe3yJibTar
BBIITOJIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIbHBIX
pabor.

¥26. Pemiate reomeTpuyeckue
3aJ1a4yM, OMHUPAsCh HA U3yUCHHbIE
CBOMCTBA IJIAHUMETPUYECKUX U
CTepEeOMETpUYECKUX (PUTyp U
OTHOILIEHUI MEXy HUMH,
MIpUMEHsIS anreOpanyeckuii u
TPUTOHOMETPUUECKUH ammapar.
OK 01 - OK 07, IIK 2.1, TIK 2.3,
IIK 3.2

JIP 2,4,23,30

- IPUMEHATH AKCHOMBI IUIAHUMETPUHM U
CTEPEOMETPHUH IIPHU PELIECHNUH 3a/1a4;
- JI0Ka3bplBaTh CIEJCTBUS W3 AKCHOM
CTEPEOMETPHHU.
- yYCTaHaBIIMBAaTh B IIPOCTPAHCTBE
MapaJUIEIbHOCTh  MPSMBIX, NPSIMOA U
IIJIOCKOCTH, ABYX IUIOCKOCTEH, UCIOJb3Ys
NIPU3HAKK W  OCHOBHBIE TEOPEMBI O
NapaJljIeIbHOCTH;
- NPHUMEHATh IPHU3HAK NapPALIEIbHOCTH
OpsAMOM M IUIOCKOCTH, IIPU PELICHUU
3ajad4;

MIPUMEHSITh MIPU3HAK
NEePIEHAUKYISIPHOCTH npsiMOi u

TectupoBanue,
YCTHBIH OIpoc,
pe3yJbTar
BBITIOJTHEHUSI
IIPAKTUYECKHUX
pabor,
pe3yJbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
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IJIOCKOCTH, TeopeMy 0 Tpex
HepHeHINKYIApax, IIPU3HAK
NEPIEHIUKYISIPHOCTH  IUIOCKOCTEM  JUIst
BBIUMCIIEHUS YIJIOB W PACCTOSIHUHA B
IIPOCTPAHCTBE;

- packJaibIBaTh BEKTOP 10 Oa3ucy;

- NPOM3BOAMUTH OIEPALMIO  CIOKEHMUS,
BBIUUTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTB BEKTOP, I10 €0 KOOPJIMHATAM,;

- omepupoBath (GOpMyIaMH CIIOKCHUS,
BBIUUTAHUSA, CKaJIAPHOIO HPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YIJIBl MEXAY MpSIMBIMH U
TUIOCKOCTSIMH;

- pemiaTh 3aJa4d INPUMEHSAS OCHOBHbIE
CBOICTBa U (hOPMYJIBI TEJ BpAILIEHUS;

- HAaxXOOUTh OOBEM TPSMOW TPHU3MBI,
OUPaMU/IbL, IPSIMOT0 KPYrOBOTO LIMJIMHAPA
U KOHYCa, 111apa;

- HaXO0JIUTh IUIOIIAH
MOBEPXHOCTE  TPHU3MBI,  IHPAMHUJIBI,
LWINHAPA, KOHYyCa U 111apa;

BBIUUCIIAATh W HM300pakaTb OCHOBHBIC
3JIEMEHTBI IPSIMBIX pU3M,
napajuleJenune/10B,;

- CTPOMTh  MpPOCTEHIIME  CEUEHUs
MHOTOTPAaHHHKOB  YKa3aHHBIX  BBIIIE,
BBIYUCIIATH IUIOLIA/IU 3TUX CEUEHUH.

V27. [IpoBOAUTH JTOKA3aTEIHHBIC
paccyXAeHHUsI IPU PEIICHUH
3aJ1a4, JOKa3bIBaTh OCHOBHBIC
TEOpEMBI Kypca.

OK 01 - OK 07, TIK 2.1, TIK 2.3,
IIK 3.2

JIP 2,4,23,30

- IPUMEHSTHh AKCUOMBI IUIAHUMETPUHU U
CTEPEOMETPUU IIPU PELIEHUH 3a4a4;

- JIOKa3bIBaTh CIIEJCTBUS U3 aAKCHOM
CTEPEOMETPUH.

- yCTaHAaBIIMBAaTh B IIPOCTPAHCTBE
NapajuleIbHOCTh  MPSMBIX, HOpSIMOH U
IUIOCKOCTH, ABYX IUIOCKOCTEM, MCHOJIB3YS
NPU3HAKKW U OCHOBHBIE TEOPEMBI O
NapaljIeIbHOCTH;

- [PUMEHATh NPU3HAK MapasIeIbHOCTH
OpsIMOM M IJIOCKOCTH, TP  PELICHUU
3ajad,;

- NPUMEHATH IIPU3HAK
MEPIEHAUKYISIPHOCTH psAMOM u
IIJIOCKOCTH, TeopeMy 0 Tpex
NEepNEHIUKYIApax, MIPU3HAK

NEPIEHAUKYISIPHOCTH  TUIOCKOCTEH ISt
BBIUUCIICHHUA YIJIOB U paCCTOSIHI/II\/II B
IPOCTPAHCTBE;

packiapIBaTh BEKTOp MO Oa3ucy;

- TPOU3BOAMUTH OIEPALHUIO  CIOXKEHUS,
BbIYUTAaHUA, YMHOXKCHHA  BCKTOpa HaA

TectupoBanue,
YCTHBIH OIpocC,
pe3yJbTar
BBITIOJTHEHUS
IIPAKTUYECKHUX
pabor,
pe3yJbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX
pa0or.
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YHCIIO.
CTPOHTH BEKTOP, IO €r0 KOOPINHATAM,;

- omepupoBath (GOpMyIaMH CIIOKCHUS,
BBIUUTAHUS, CKAISAPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YIJIBl MEXAY MPSIMBIMH U
TJIOCKOCTSIMU;

- pemaTh 3aJa4d TMPUMEHSST OCHOBHbBIE
CBOIiCTBA U (HOPMYJIBI TEJI BPALICHHUS;

-  HaxoOUTh OOBEM TMPSMOW TPHU3MBI,
APAMUIBL, IPIMOTO KPYrOBOrO LUIUHIPA
U KOHYCa, 1apa;

- HaXoauTh ILIO0oIagun HOBerHOCTef/'I
NPU3MBI, TUPAMHJIBI, IMIIMHIPA, KOHyCca U

mapa;
BBIUUCIIAATE W HM300pa)kaTb OCHOBHBIC
DJIEMCHTHBI IIPSAMBIX IIpu3M,
napaJuieleHIe/0B,;

- CTPOUTDH HpOCTeI‘/‘II_HI/IC CCUCHUA
MHOTI'OI'paHHUKOB YKa3aHHBIX BBIIIIC,
BBIYUCJIATH IIOIIAAN 3THUX CEUYCHMH.

V28. Beruucasate TMHEHHBIC - packJiaJpIBaTh BEKTOp 1O Oa3ucy; TectupoBanue,
3JIEMEHTHI U YTJIbI B - TPOU3BOAUTH ONEPALMIO CIIOXKEHUS, | YCTHBIN OIpoc,
MIPOCTPAHCTBEHHBIX BBIYMTAHUSI, YMHOXEHHUS BEKTOpa Ha | pe3yjbTaT
KOH(UTyparusax, 00bemMbl U YHCIIO; BBIITOJIHECHUS
TIJIOIA U TTOBEPXHOCTEN - CTPOUTH BEKTOP, IO €ro KOOPAUHATAM, MPaKTUYECKUX
MIPOCTPAHCTBEHHBIX TEII U UX - omepupoBaTh (GopMylaMHu CIOXKEHHUs, | padoT,
MPOCTEHIIINX KOMOWHAITUH. BBIYUTAHUS, CKASIPHOTO TPOU3BEACHUS | pe3yabTaT
OK 01 - OK 07, IIK 2.1, IIK 2.3, | BEKTOpOB; BBITTOJTHEHU S
K 3.2 BBIYUCIIATh YIJIBL MEXIY TMPSMBIMA U | BHEAYJAUTOPHBIX
JIP 2,4,23,30 IUIOCKOCTSIMM; CaMOCTOSITEIbHBIX

- pemath 3aJa4d TPUMEHST OCHOBHBIE | paboT.

CBOICTBa U (YOPMYIIBI TEIl BPAILICHUS;

- HaxoAWTh O0OBEM MPSMON MPHUIMBIL,

MUPaMUJIBI, IPSMOTO KPYTOBOTO ITUIMHAPA

1 KOHYCa, 111apa;

- HaXOJIUTh IO AN

MOBEPXHOCTEM  OpPHU3MbI,  [HUPAMHUJIBI,

MUJTUHIpA, KOHYyCa U 11apa;

BBIUMCIATh W H300pakaTh OCHOBHBIC

AIIEMEHTBI MIPSIMBIX MIPU3M,

napajiejenunesos,;

- CTPOUTH MpoCTeNIIme CEUCHUSA

MHOTOIPAaHHUKOB  YKa3aHHBIX  BBIIIE,

BBIYHCIISATH TUIOIIA/IA TUX CCUCHUM.
¥29. [IpuMeHATh KOOPAUHATHO- - packiabIBaTh BEKTOp MO Oa3ucy; TectupoBanue,
BEKTOPHBIN METOJT TSt - TPOU3BOAUTH OMNEPAIMIO  CIIOXKEHHS, | YCTHBIN OIMpocC,
BBIYMCIICHHS] OTHOUIECHUH, BBIYMTAHUSI, YMHOXEHHUS BEKTOpa Ha | pe3yJjbTaT
pPacCTOSTHUM U YTJIOB. YHUCJIO. BBITIOJTHCHUS
OK 01 - OK 07, TIK 2.1, TIK 2.3, | cTpouTh BEKTOD, 10 €r0 KOOPAMHATAM; MIPAKTUYECKUX
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IIK 3.2 - omepupoBarth (opMyJamMHu CIOXEHUs, | paboT,
JIP 2,4,23,30 BBIYUTAHUS, CKAIAPHOIO MPOU3BEICHHUS | pe3yJbTaT
BEKTOPOB; BBITIOJTHEHUS
BBIUMCIIATh YIVIBI MEXAY IMpSMBIMA U | BHEAYJAUTOPHBIX
IJIOCKOCTSIMU; CaMOCTOSITEIIbHBIX
- peumiath 3aJayd MPHUMEHSSI OCHOBHBIE | paboT.
CBOIiCTBA M (HOPMYJIBI TEJl BPALICHHUS;
- HaxoAWThb O0O0BEM MPSAMOM MPHU3MBL,
MIUPAMM/JIbL, IPSMOTO KPYTOBOI'O IMJIMHJIpa
1 KOHYCa, 111apa;
- HaXO0JUTh IJIOLIAAN
MIOBEPXHOCTEM  NPU3MBbI,  I[HUPAMHUJIBI,
LWIMH]Ipa, KOHYCa U 111apa;
BBIUMCIATH W H300pakaTh OCHOBHBIE
AIIEMEHTBI IIPSIMBIX IPU3M,
napajuiejenune/0B,;
- CTPOHUTH MpoCTeNIIne CEUCHUS
MHOTOTPAaHHUKOB  YKa3aHHBIX  BBILIE,
BBIYUCIIATH IUIOLIAN 3TUX CEUECHUM.
¥30. Ctpouts ceueHus - packiaJbIBaTh BEKTOp IO Oa3ucy; TectupoBanue,
MHOTOTPaHHUKOB U U300paKaTh - TPOU3BOAUTH ONEPALMIO0  CIIOXKEHUS, | YCTHBIN OIpoc,
CEUEHUs TeJl BpalllCHUS. BbIUWTAHUS, YMHOXXEHHUS BEKTOpa Ha | pe3yibTar
OK 01 - OK 07, IIK 2.1, IIK 2.3, | uucio; BBIITOJIHCHUS
[IK 3.2 - CTPOUTH BEKTOP, I10 €ro KOOpAUHATAM, IIPAKTHYECKUX
JIP 2,4,23,30 - omepupoBaTh (opmMylIaMu CIIOXKEHHS, | padoT,
BbIUWTAHUS, CKAJSIPHOIO IPOU3BEACHHUS | pe3yibTar
BEKTOPOB; BBIITOJIHECHUS
BBIUMCIATh YIJIBI MEXAY NPSAMBIMH U | BHEAYJUTOPHBIX
IUIOCKOCTSIMU; CaMOCTOSITEIIbHBIX
- pemath 3aJayud MPHUMEHSsST OCHOBHBIE | padoT..
CBOMCTBa U (hOPMYJIBI TEJl BPALICHHUS;
- HaxoAuTb O0O0BEM MpPSAMOM MPU3MBL,
MIMPAMMJIBL, IPSIMOTO KPYTOBOTIO LIMJIMHIpA
Y KOHYCa, 111apa;
- HaXO0JUTh IJIOLIAAN
MOBEPXHOCTEW  MPU3MBI,  NHPAMUIBL,
LHWIMHIpA, KOHYyCa U 111apa;
- BBIUMCIATh U H300pakaTh OCHOBHBIE
AIIEMEHTHI MPSIMBIX MIPU3M,
napauIeIenuIe10B,;
- CTPOHUTH MpoCTENIIne CEUCHUSA
MHOTOTPaHHUKOB  YKa3aHHBIX  BBILIE,
BBIUMCIIATH IUIOMIAAN 3TUX CEUCHUH.
3HaTh!
31. 3HadyeHHe MaTeMaTH4eCKOU - aKCHUOMBI CTEPEOMETPHUH; TectupoBanue,
HAyKH JJIs peLIeHUs 3a/a4, - CJIECTBUS U3 aKCUOM CTEPEOMETPUH; YCTHBIH OIIpOoC,
BO3HUKAIOIIUX B TEOPUH U - aKCHOMBI IUTAHUMETPHH; pe3ynbTar
MIPaKTUKE; LIUPOTY U - B3aUMHOE€ pAacHOJIOKEHHUE TPSMBIX, | BBIIOIHEHUS
OTrPaHUYEHHOCTh NPUMEHEHUS NPsIMON M IJIOCKOCTH, JIBYX INIOCKOCTEH B | MPaKTUYECKUX
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MaTeMaTUYECKUX METOJOB K
aHaAJIM3y U MCCIIEJOBAHUIO
MPOLECCOB U SIBJICHUI B IPUPOJIE
1 o01ecTBe.

OK 01 - OK 07, IIK 2.1, TIK 2.3,
[IK 3.2

JIP 2,4,23,30

IIPOCTPaHCTBE;

- OCHOBHBIE TEOPEMBI O MAPAIEIBHOCTH
OpsIMOM M IUIOCKOCTH, HapajljIeIbHOCTH
JBYX IJIOCKOCTEH;

- CBOMCTBA [1apaJuIeIbHOT O
IPOEKTHUPOBAHUSA M HUX NPUMEHEHUE JyIs
n300pakeHus puUryp B CTepeoMeTpu;
OCHOBHBIE HOHATUSA CTEpEOMETPHUH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3alMHOE€ pAacHOJOXXEHUE IPSMBIX,
OpsMOI U IJIOCKOCTH, JIBYX IIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpEeMBbI 0
NEPIEHIUKYISIPHOCTH psIMOI u
IUIOCKOCTH, TEPHEHIUKYISIPHOCTH JIBYX
TIOCKOCTEH;

- IOHATHE yIJIa MEXAy HpsIMbIMHU, yria
MEXTY IPSIMOit U IUIOCKOCTBIO,
JBYTPaHHOIO  yIJa, yraa — MEexXay
IUIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYIISIPHOCTH npsIMOi u
IJIOCKOCTH, NEePHEHIUKYIISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODA, MIpaBUIIO
napasieNenunena;

- CBOMCTBa KOMILUTAHAPHBIX 51
KOJIJITMHEAPHBIX BEKTOPOB;

- NpSAMOYToJibHAs CUCTEMa KOOpAHUHAT;

- KOODPJMHATBI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJIa BpallleHus;

- CBOIWCTBA TeJ BpallCHUS,

- ToHATHE o0beMa M IUIOIIAJH
MOBEPXHOCTH F€OMETPUYECKOTO TENA;

- (bopmynbl 115 BBIYMCIEHHUS 0OBEMOB U
mIomaneu MMOBEPXHOCTEMN
reOMETPUYECKUX TEJ. MEPEUYHUCICHHBIX B
coJIep’KaHUU y4eOHOro MaTepuana;

- TIOHATHE MHOIOTPaHHUKA, ero
MOBEPXHOCTH, IOHATUE  MPABUILHOTO
MHOT'OI'PaHHUKA;

- ompejeneHue MIPU3MBI,
napasenenumesia, BUIbl Ipu3M;

- CBOMCTBa IPU3M 51
NapayIesICIUIEA0B.

paoor,

pe3yabTar
BBITTOJTHCHUS
BHEAYIUTOPHBIX
CaMOCTOSITETIbHBIX
pabor.

32. 3Ha4ueHHE NPAKTUKH U

BOIIPOCOB, BOZHUKAIOIIUX B CAMOM
MaTemaTHke a5 GOpMUPOBAHUS U
pa3BUTHS MaTEMATUYECKON HAYKH.
OK 01 - OK 07, IIK 2.1, TIK 2.3,

- aKCHOMBI CTEPEOMETPUH;

- CIIECTBUS U3 aKCUOM CTEPEOMETPUU;

- aKCHOMBI IJITaHUMETPHH;

- B3aMMHOE PAaCIOJOXKEHHUE INPSAMBIX,
NPSAMON M TIJIOCKOCTH, ABYX IUIOCKOCTEH B

TectupoBanue,
YCTHBIH OITpOC,
pe3yJbTar
BBIITOJIHCHUS
IPAKTHYECKHUX
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IIK 3.2
JIP 2,4,23,30

IIPOCTPaHCTBE;

- OCHOBHBIE TEOPEMBI O MAPAIEIBHOCTH
OpsIMOM M IUIOCKOCTH, HapajljIeIbHOCTH
JBYX IJIOCKOCTEH;

- CBOMCTBA [1apaJuIeIbHOT O
IPOEKTHUPOBAHUSA M HUX NPUMEHEHUE JyIs
n300pakeHust pUryp B CTepeoMeTpuu;
OCHOBHBIE HOHATUSA CTEpEOMETPHUH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3alMHOE€ pAacHOJOXXEHUE IPSMBIX,
OpsMOI U IJIOCKOCTH, JIBYX IIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpEeMBbI 0
NEPIEHIUKYISIPHOCTH psIMOI u
IUIOCKOCTH, TEPHEHIUKYISIPHOCTH JIBYX
TIOCKOCTEH;

- IOHATHE yIJIa MEXAy HpsIMbIMHU, yria
MEXTY IPSIMOit U IUIOCKOCTBIO,
JBYTPaHHOIO  yIJa, yraa — MEexXay
IUIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYIISIPHOCTH npsIMOi u
IJIOCKOCTH, NEePHEHIUKYIISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODA, MIpaBUIIO
napasieNenunena;

- CBOMCTBa KOMILUTAHAPHBIX 51
KOJIJITMHEAPHBIX BEKTOPOB;

- NpSAMOYToJibHAs CUCTEMa KOOpAHUHAT;

- KOODPJMHATBI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJIa BpallleHus;

- CBOICTBA TeJ BpalllCHMUS,

- ToHATHE o0beMa M IUIOIIAJH
MOBEPXHOCTH F€OMETPUYECKOTO TENA;

- (bopmynbl 115 BBIYMCIEHHUS 0OBEMOB U
mIomaneu MMOBEPXHOCTEMN
reOMETPUYECKUX TEJ. MEPEUYHUCICHHBIX B
coJIep’KaHUU y4eOHOro MaTepuana;

- TIOHATHE MHOIOTPaHHUKA, ero
MOBEPXHOCTH, IOHATHE  MPaBUIBHOIO
MHOT'OI'PaHHUKA;

- ompejeneHue MIPU3MBI,
napasenenumesia, BUIbl Ipu3M;

- CBOMCTBa IPU3M 51
napasiesIeuIea0B.

paoor,

pe3yabTar
BBITTOJTHCHUS
BHEAYIUTOPHBIX
CaMOCTOSITETIbHBIX
pabor.

33. Unen paciimpeHust YUCIOBBIX
MHOECTB KaK cI1ocoba
MOCTPOEHHSI HOBOT'O
MaTeMaTHYECKOTO armapara JUist

- TEOMETpUYECKas UHTEpIIpETaLus
KOMIUIEKCHBIX YHCEIT,

- JCUCTBUTEIbHAs W MHHUMAas 4YacTb,
MOAYJIb U apPTYMEHT KOMILJIEKCHOT'O YMCJIa;

Tectuposanue,
YCTHBIH OIpoc,
pe3yabTrar
BBIITOJIHCHUS
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pelIeHns MPAaKTUYECKUX 3a7a4d U - anreOpanyeckas U | IPaKTUYECKUX

BHYTPEHHUX 337]a4 MAaTEMATHKHU. TpUrOHOMEeTpHUuYeckas  (QopMbl  3amucH | padoT,

OK 01 - OK 07, IIK 2.1, IIK 2.3, | KOMIICKCHBIX YHCECII; pe3yJibTaT

11K 3.2 - apudMeTHYECKue JNIEUCTBUA HaJ | BBIIOJHEHUS

JIP 2,4,23,30 KOMIUIEKCHBIMM ~ YHUCJIAMM B PAa3HbIX | BHEAYAUTOPHBIX
(dhopmax 3anucu; CaMOCTOATENIbHBIX
- KOMIUIEKCHO COIPSDKEHHBIE YHUCIIA. pa0or.

35. BO3MO>XHOCTH '€OMETPUH ISl | - AKCHOMBI CTEPEOMETPUU; TectupoBanue,

ONMCaHUs CBOMCTB PEAIbHBIX - CJEICTBUS U3 aKCUOM CTEPEOMETPUH; YCTHBI OIpoc,

IIPEIMETOB U UX B3aUMHOIO - aKCHOMBI IUIAHUMETPUH; pe3yJbTar

PacCIOJIOKEHUS. - B3aUMHOE€ pACIOJOXKEHUE NPSIMBIX, | BHITOJIHEHUS

OK 01 - OK 07, IIK 2.1, TIK 2.3, | npsiMOil ¥ MJIOCKOCTH, JBYX IUIOCKOCTEH B | MPAKTUYECKUX

K 3.2 MIPOCTPAHCTBE; pabor,

JIP 2,4,23,30 - OCHOBHBIE TEOPEMBI O NAPAJUICIBHOCTH | PE3YJIbTAT
OpsIMOM M IJIOCKOCTH, MapaljIeIbHOCTH | BBIITOJIHEHUS
JIBYX IJIOCKOCTEH; BHEAYIUTOPHBIX
- CBOMCTBa NapajuieJIbHOTO | CAMOCTOSITENbHBIX
NPOCKTHPOBAHUS M WX NpPUMEHEHHE JUIs | paboT.

n300paxeHus: GUryp B CTEPEOMETPUU;
OCHOBHBIE MOHSTHUSA CTEpPEOMETPUH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS M3
HUX;

- B3aUMHO€ PAacCIOJIOKEHUE TMPAMBIX,
IIPSAMOM M IJIOCKOCTH, JIBYX IINIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHEBIE TEOPEMBI 0
NEePIEHANKYIIPHOCTH MPpAMOM n
IUIOCKOCTH, IEPIEHAUKYJISIPHOCTH OBYX
IUIOCKOCTEH;

- IIOHATHUC yrna Me>1<z[y Hp?[MI)IMI/I, yrna
MEXIY npsAMOi u IJIOCKOCTBIO,
JIBYTPaHHOTO yria, yria MEXKTY
IUIOCKOCTSIMU;

- OCHOBHEBIE TEOPEMBI 0
MEPIEHAUKYIIPHOCTH psIMOM "
IJIOCKOCTH, MEePIEeHIUKYISIPHOCTH
IJIOCKOCTEN,

- TOHATHE BEKTOpA, MIPaBUIIO
napajyieaenunesa;

- CBONCTBa KOMILTAHAPHBIX n

KOJUTMHEAPHBIX BEKTOPOB;

- TOpSIMOYTOJIbHAsi CUCTEMAa KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJIsipHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIllCHHUSI;

- CBOICTBA T€J BpallleHHUS;

- pmoHATHE oO0BEMa W IUIOIIAIHA
MOBEPXHOCTH T'€OMETPUUYECKOI0 TENa;

- (GopMyJBI IS BBIYMCICHUS O0BEMOB M
JIomaaen IMOBEPXHOCTEN
TEOMETPUYECKUX TEJI. TEPEUHCICHHBIX B
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COJIep’)KaHUU yu4eOHOTO MaTepuana;

- TIOHATHE MHOTOT'paHHUKA, ero
IMMOBCPXHOCTH, IIOHATHUC MMPpaBUJILHOT'O
MHOT'OT'PaHHUKA;

- OIpeJlesieHHe IIPU3MBI,
napasienenuIesa, BUsl IpusM;

- CBOMCTBa IIPU3M u
napajuiesIenune10B.

36. YHUBepcaabHbIN XapakTep
3aKOHOB JIOTHKH MaTeMaTH4YeCKUX
paccyKIeHHA, NX TPUMEHUMOCTh
B Pa3IMYHBIX 00JIaCTIX
YEJIOBEYECKOU JIEATEIbHOCTH.

OK 01 - OK 07, IIK 2.1, [IK 2.3,
IK 3.2

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPUU;
- CJICICTBHS U3 aKCHOM CTEPEOMETPHH;

- AKCHUOMBI HHaHI/IMeTpI/II/I;

- B3aUMHO€ pACIOJOXKECHHE TPIMBIX,
IIPSIMOM U IIJIOCKOCTH, JABYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MapaLIeIbHOCTH
NpsIMON M TUUIOCKOCTH, IapajlIeIbHOCTH
JIBYX IJTIOCKOCTEN;

- CBOMCTBa napajuieJIbHOTO
HpOGKTI/IpOBaHI/Iﬂ n Hux HpI/IMeHCHI/Ie JUUIA
n300pakeHus GUTYP B CTEPEOMETPHUU;
OCHOBHBIC IIOHATUSA CTGpGOMeTpI/II/I;
aKCHOMBI CTEPEOMETPUHM M CJICACTBHUS W3
HUX;

- B3aUMHO€ pACIOJOKCHHE TPIMBIX,
IIPSAMOM M IIJIOCKOCTH, JBYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHEBIE TEOPEMBI 0
MePIEHIUKYIIPHOCTH psAMOK 51
IUIOCKOCTH, MEPIEHIUKYIAPHOCTH IBYX
IUIOCKOCTEH;

- IIOHATHUC yrna Memny prIMI)IMI/I, yrna

MEKY MPpAMOM u MIOCKOCTBIO,
JIBYTPaHHOT'O yria, yria MEXKTY
MIOCKOCTSIMU;

- OCHOBHBIC TEOPEMBI o
MEPIEHAUKYIIPHOCTH IPSAMOM 3¢
MIIOCKOCTH, MEPIEHAUKYIIPHOCTH
IJIOCKOCTEN,

- TOHSTHE BEKTOPA, MIPaBUIIO
napajyieaenunesa;

- CBolicTBa KOMILUTAaHAPHBIX n

KOJUTMHEAPHBIX BEKTOPOB;

- TOpSIMOYTOJIbHAsi CUCTEMAa KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJIsipHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIllCHHUS;

- CBOICTBA T€J BpallleHHUS;

- pmoHATHE oO0BEMa W IUIOIIAIHA
MOBEPXHOCTH T'€OMETPUUYECKOI0 TENa;

- (GopMyJBI IS BBIYMCICHUS O0BEMOB M
JIomaaen IMOBEPXHOCTEN
TEOMETPUYECKUX TEJI. TEPEUHCICHHBIX B

TectupoBanue,
YCTHBIN OIPOC,
pe3yJbTar
BBIITOJIHECHUS
MPaKTUYECKUX
pabor,
pe3yJbTar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
CaMOCTOATENIbHBIX
pabor.
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COJIep’)KaHUU yu4eOHOTO MaTepuana;

- TOHATHE MHOI'OI'PaHHUKA, ero
IIOBEPXHOCTH, IOHATHE  IPaBUIJIBHOIO
MHOI'OI'PAHHUKA;

- OIpeJlesieHHe IIPU3MBI,
napasienenuIesa, BUsl IpusM;

- CBOMCTBa IIPU3M u
napajuiesIenune10B.
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3 OLIEHKA OCBOEHUA YYEFHOU JUCITATLIMHBI

3.1. ®opMbI U MeTObI OLIEHNBAHUS
[IpenmeToMm OLIeHKH Clly»KaT yMeHHs U 3HaHud, npeaycMoTpenabie @I'OC no aucuumiune OY An.0711
MaremaTrka, HarpaBJeHHbIE Ha (POPMHPOBAHUE OOIMIMX U MPOPECCHOHATBHBIX KOMIICTCHIIUH, a TaKKe
JUYHOCTHBIX PE3yJIbTaTOB B paMKaX MPOrpaMMbl BOCITUTAHUS.
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KoHTpOJIb M 01lleHKa 0CBOCHUS Y4eOHOM NMCHUILIMHBI (MpeaMeTa) o TeMaM (pasjaeiam)

DJieMeHT yueOHOo
AU CHHIITAHBI

(I)OpMBI U METOAbI KOHTPOJIHA

Tekymmii KOHTPOJIb

Py0e:xHbBIN KOHTPOJIb

HpOMe)KyTO'{Haﬂ aTrrecranus

DopMa KOHTPOJIA

IIpoBepsiembie
OK,V,3

®opma
KOHTPOJIA

IIpoBepsiemble
OK,V,3

®opma
KOHTPOJIA

IIpoBepsiembie
OK,V,3

Paznen 1.

YucioBbie U OyKBEHHbBIE
BI)Ipa)KeHI/I?I. Pa3BI/ITI/Ie IIOHATHUA
0 YHCIIE.

OK 01
y2
JIP 2,4,23,30

Dxzamen

BBeaeHue.
Tema 1.1.-1.6.
Yucia ¥ BLIUHCIIEHU.

Bripaxkenus u npeoOpa3zoBaHusl.

HarypanbHsble, nensie,
paloHaJbHBbIE,
MppalMOHATIbHBIE YHCIIA.
JlelicTBUTENbHBIC YHCTIA.
[TpuGnueHHble BEIYNCIICHUS.
[Tpaktuueckoe 3anstue Nel
«Hucna v BBIYUCICHUS».
JInHeliHblE paBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUH.
[IpakTnueckoe 3ansTue Ne2
«JInHelHbIE ypaBHEHUS U
HEPABEHCTBAY.

Yemmuwiu onpoc
CamocmosmenvHnas paboma
Ilpaxmuueckoe 3anamue Nel
Ilpakxmuueckoe 3ansmue No2

V2
JIP 2,4,23,30

Tema 1.7. Pemenue
npodeccuoHaNbHbIX 3a1au.

Yemmuwiii onpoc
Camocmosmenvuas paboma

OK 01
V2
JIP 2,4,23,30
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Pazgea 2. Drzamen Yo, V7, V8§

DyYHKIMH. JIP 2,4,23,30

Tema 2.1.-2.4. Yemmuwiii onpoc yeo, V7, V8

Onpenenenne 4ucaIoBoOn Camocmosmenvuasn paboma JIP 2,4,23,30

(YHKIHMH U CTTIOCOOBI ee Ilpakxmuueckoe 3anamue Ne3

3aganus. CBoicTBa GyHKINU.

Pemenue 3amau. O6parnas

¢ynkuus. IIpaktuueckoe

3aHsaTue Ne3 «DyHKIUM.

Paznea 3. Dxzamen IIK 2.1

Tpuronomerpus. Vi1, V5, V6, V7,
V8, V9, Vi7,
Vis, y22

JIP 2,4,23,30

Tema 3.1.-3.14. Yemuwiii onpoc Vi, V5, V6, V7,

Uucnosast okpyxHOCTb. CUHYC Camocmosmenvuas paboma V8 V9 Vi7,

Y KOCUHYC, TAaHT€HC U Ilpakmuuecxoe 3anamue Ne4 Vi8§, y22

KOTaHT'€HC. Ilpakmuueckoe 3anamue Ne5 JIP 2,4,23,30

Tpuronomerpuueckue GyHKIUU
YKCIIOBOTO apryMeEHTA.
Tpuronomerpuueckue QyHKIUU
YTJI0BOTO apryMeHTa.
[TpakTuueckoe 3anstue Ned
«YHucnoBas OKpy>KHOCTBY.
®OyHKIMU y=COSX, Y=SINX X
CBOMCTBA U TpaduKu.

@ynknnn y=tgx, y=Cctgx ux
CBOMCTBA U TpaduKu.
Oo6parnbie
TPUTOHOMETPUUYECKUE (PYHKIUH.
[Ipeo6pa3zoBanue rpadukoB
TPUTOHOMETPUYECKHUX

Ilpaxmuueckoe 3anusamue Ne6
IIpaxmuueckoe 3anamue Ne7
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¢bynkuuid. [Ipaktuaeckoe
3ansaTue Ne5 «I'paduxu
OCHOBHBIX
TPUTOHOMETPUYECKHUX
byHKIHR.
Tpuronomerpuyeckue QyHKIUH
CYMMBI U pa3HOCTH apryMEHTOB.
OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXK]IECTBA.

[IpeobpazoBanue cymm u
MPOU3BEICHUI
TPUTOHOMETPUUECKUX
¢byukuii. [Ipaktuyeckoe
3ansaTue Neb «IIpeoOpazoBanue
TPUTOHOMETPHUYECKUX
BbIpakeHM». [Ipocreiimne
TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA.
OCHOBHBIE METO/BI PELICHUS
TPUTOHOMETPUYECKHUX
ypaBHeHUH. OAHOPOJHBIE
TPUTOHOMETPUYECKHE
ypaBHeHus. [IpakTrueckoe
3aHsaTHe Ne7
«Tpuronomerpuyeckue
YPaBHEHUS U HEPABEHCTBA.
Pemenue npodeccnoHanbHBIX
3anad. [IpakTuueckoe 3anarue
Ne8 «Tpuronomerpuueckue
bYHKIMNY.

Tema 3.15. Pemenue
npodeccuoHaNbHbIX 3a/1a4.

Yemmuwiii onpoc
Camocmosmenvuas paboma

1IK 2.1
Vi1,V5, V6, V7,
Y8, V9, V17,
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Vi§, y22

1Py 1,2

JIP 2,4,23,30
Tema 3.16. [IpakTuueckoe Yemmuwiit onpoc V1, V5, Ve, V7,
3ansTue Ne§ CamocmosmenvHnas paboma V8, V9, Vi7,
«Tpuronomerpuueckue Ilpakmuueckoe 3anamue Nog Vis, ¥V22
byHKIMNY. JIP 2,4,23,30
Pazgea 4. Drzamen Vi1, V3, Ve, V7,
Haugana MmaTeMaTu4eckoro V8 Vi, Vi2,
aHanuza. [IpousBoanas Vi3, Vi4
byHKIUH. JIP 2,4,23,30
Tema 4.1.-4.8. Yemuwiit onpoc; Vi, V3, ve, V7,
YucaoBble Camocmosmenvuas paboma V8 Vi, Vi2,
MOCJIEI0BATEILHOCTH. Ilpakmuueckoe 3anamue Ne9 Vi3, Vi4
[Ipenen yucnoBoit Ilpakxmuueckoe 3anamue Nel0 | JIP 2,4,23,30
IIOCJIEOBATEIILHOCTH.

[Ipenen GpyHkimm.
Ompenenenne NpoONU3BOTHOM.
Brruucnenue npous3BOAHbBIX.
JuddepeHunpoBaHue CiIoxKHON
byHKIUH.
JuddepenunpoBanue
oOpatHot

¢ynkuun. [Ipaktnyeckoe
3ansTue Ne9 «lIpousBoanas
GbyHKIUNY. YpaBHEHHE
KacaTelnbHOU K rpaduky
byHKIUH.

[Ipumenenne nponu3BOIHOM IS
uccaeaoBaHus QyHKIIHH.
[Ipumenenne nponu3BOIHOM IS
HaxO0X/ICHUS HAMOOIBIINX U
HaWMEHbIINX 3HAYCHUU
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BEJIMYMH.
[IpakTrueckoe 3anstue NelQ
«IIpumenenune nporu3BOAHON

GYyHKIINY.
Pazneua 5. Ox3amen OK 04,0K 06
I'eometpus. [Ipsambie u IIK 2.3
MIJIOCKOCTH B IPOCTPAHCTRBE. V25, V26, V27,
V28,31, 32, 35,
36
JIP 2,4,23,30

Tema 5.1. AxcuOMBI Yemmuuwiii onpoc OK 04
CTEPEOMETPUHU, HEKOTOPbIE CamocmosmenvHnas paboma V25, V26, V27,
CJICJICTBHS U3 HUX. V28,31, 32, 35,

36

JIP 2,4,23,30
Tema 5.2.-5.6. Yemmuwiit onpoc Y25, V26, Y27,
[IpaxTuueckoe 3anarue Nell Camocmosmenvuasn paboma V28,31, 32, 35,
«ITpuMeHeHue akcuom Ipaxmuuecxoe 3anamue Nell | 36
CTEPEOMETPUIN. Ipakmuueckoe 3ansamue Nel2 | JIP 2,4,23,30
[TapaienbHOCTD IPSMBIX, IIpakmuueckoe 3anamue Nel3
MIPSIMOM U TUIOCKOCTH.
[TapannenbHOCTh TIOCKOCTEH.
[IpakTuueckoe 3ansitue Nel2
«[TapannenbHOCTh MPSMBIX U
IIJIOCKOCTEN.
CkpemuBaronyecs npsimsle,
YTOJI MEXITY TIPSIMBIMHU.
IIpakTnueckoe 3ansatue Nel3
«YT0J MEKY NPSIMBIMID.
Tema 5.7. Terparap u Yemmuwiii onpoc 1IK 2.3
napaenenumnen. Pemenue Camocmosmenvuas paboma V25, V26, V27,
3a/ay. V28,31, 32, 35,

36

JIP 2,4,23,30
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Tema 5.8.-5.12. [IpakTudeckoe

Yemmuwiii onpoc

V25, V26, V27,

3ansaTue Nel4 «Tetparap. Camocmosmenvuas paboma V28 .31, 32, 35,
[Tapannenenuneny. IIpaxmuueckoe 3anamue Nel4 | 36
[TepnengukynspHocTh npsiMort | [Ipakmuueckoe 3ansamue Nel5 | JIP 2,4,23,30
Y TJIOCKOCTH. Ipaxmuuecroe 3anamue No16
Yron Mexay npsamMout u
IocKocThio. [lpakTuueckoe
3ansaTHe Nel5 «llepneHaukyssp
Y HaKJIOHHBICY.
JIByrpaHHbIN yTrod.
[lepnenauKyIsIpHOCTH
wiockocteil. [Ipaktuyeckoe
3ansitue Nel6
Tema 5.13.-5.15. Yemmuwiit onpoc Y25, V26, Y27,
N300pakenue Camocmosmenvuasn paboma V28,31, 32, 35,
MIPOCTPAHCTBEHHBIX (QUTYD. Ilpaxmuueckoe 3anamue NelT | 36
[IpakTnueckoe 3ansitue Nel7 Ipakmuueckoe 3anamue Nel8 | JIP 2,4,23,30
«IIpoctpaHcTBeHHBIE PUTYPBDY.
[IpakTuueckoe 3anarue Nel8
«CtepeomeTpusi».
Tema 5.16. O0001eHE U Yemmuwiii onpoc OK 06
cucTeMaTHu3allis 3HaHUH. CamocmosmenvHas paboma V25, V26, Y27,
V28,31, 32, 35,
36
JIP 2,4,23,30
Pazpea 6. Ix3amen OK 01
Uwucnobie U OyKBEHHBIE Vi1, V5
BbIpakeHHs. CTENEHN U KOPHH. JIP 2,4,23,30
Tema 6.1.-6.6. Yemuwiit onpoc Vi, V5
Kopens N-HO# cTeneHy. Camocmosmenvuasn paboma JIP 2,4,23,30

[IpeobOpazoBanme BRIpaXEHUH,
COJIEPIKAIINX PATUKATIBL.

OyHkiun Y = VX , IX

Ipaxmuueckoe 3ansamue Nel9
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CBOWCTBA U TpaduKu.
[IpakTnueckoe 3anstue Nel9
«Pamuxaney. CtenneHHbIE
GbyHKIIH.

Crenennble GyHKIMH, UX
CBOMCTBA, rpadUKH.

Tema 6.7. Pemienue Yemuwiii onpoc OK 01
poeCCHOHAIBHBIX 3aJ1a4. Camocmosmenvuas paboma VI, V5

JIP 2,4,23,30
Tema 6.8.-6.14. Yemmuwiit onpoc V1, V5, Yo, V7,
[IpakTnueckoe 3anstue Ne20 Camocmosmenvuasn paboma Vs, V9
«CTteneHu ©1 KOPHUY. Ilpaxmuueckoe 3anamue Ne20 | JIP 2,4,23,30
[Toka3zarenbHast QyHKIHS e IIpakmuueckoe 3anamue No21
CBOICTBA U TpaduK. Ipakmuueckoe 3ausamue Ne22
[IpaxTuueckoe 3anarue Ne2 1 IIpaxmuueckoe 3anamue No23
«ITokazarenpHast QyHKIUI.
ITokazaTenbHble ypaBHEHUS.
[IpakTuueckoe 3anstue Ne22
«ITokazarenbHbIE YPAaBHEHUS.
[Toka3aTenbHbIE HEPABEHCTBA.
[IpakTnueckoe 3ansatue Ne23
«IlokazaTenbHble
HEPaBEHCTBAY.
Tema 6.15.-6.27. Yemmuwuii onpoc V1, V5, Ve, V7,
[Tonstue norapudma. Camocmosmenvuas paboma Vs, V9
Jlorapupmuueckas pynkuus, ee | Ilpakmuueckoe 3anamue Ne24 | JIP 2,4,23,30

CBOMCTBa U rpaduK.
[Ipaktuueckoe 3anstue Ne24
«I'paduxu norapupmudeckux
GbyHKIMR.

CsoiicTBa s0orapupmMoB.
IIpakTnueckoe 3anarue Ne25
«Jlorapudmery. Permenue 3agaq.
Jlorapudpmuueckue

Ipaxmuueckoe 3auamue No25
Ipaxmuuecroe 3anamue No26
Ipaxmuuecxoe 3ansamue No27
Ipaxmuuecroe 3anamue No28
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YpaBHCHHSI.
Jlorapudmuaeckue
HepaBeHcTBa. [IpakTudeckoe
3ansaTue Ne26
«Jlorapupmuueckue
ypaBHeHus». [IpakTuueckoe
3ansitue Ne27
«Jlorapudmuueckue
HEPABCHCTBAY.
HuddepenunpoBanue
IIOKA3aTEIbHOU U
norapu@Muueckon GyHKITHI.
Pemenne npodeccrnoHaIbHBIX
3azad.

[IpaxTnueckoe 3ansarue Ne28
«Jlorapudmudeckas GyHKIUD.

Paszpnen 7.
Hauana maremaTuueckoro
aHanu3a. Mlarerpan u ero

Dxzamen

Vil, Vi5
JIP 2,4,23,30

MIPUMEHEHHE.
Tema 7.1.-7.10. Yemuwiit onpoc Vil, V15
[TepBoobOpaznas. CamocmosmenvHas paboma JIP 2,4,23,30

Brruncienue HeonpeaeaeHHoro
unrerpana. IIpaktuueckoe
3aHaTue Ne29
«Heonpenenenuslii HHTErpaD».
OnpeneneHHblil UHTErpa,
¢dopmyna Herorona-JleitbHuna.
Brrunciienne onpeaeieHHoro
uHrerpana. [Ipakrunueckoe
3a"saTue Ne30 «OnpeneneHHbIN
UHTETpa.

Haxoxxnenue miomanu
KPUBOJIMHEHHON TPANCLMH.

Ipaxmuuecxoe 3anamue No29
IIpakmuueckoe 3anamue Ne30
Ipaxmuuecroe 3anamue No31
IIpakmuyeckoe 3anamue No32
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[IpakTnueckoe 3anarue Ne31
«Bpruucnenue miomanu
KPHUBOJIMHEHHOH TPAIECLINY.
Pemenue 3ana4 ¢ npuMeHEHUEM
HUHTETPaJIoB.

[IpakTrueckoe 3anstue Ne32
«MHTerpan u ero NpUMEHEHUEY.

Pazgea 8.
I'eomerpus. Koopaunars! u
BEKTOPBHI.

Drzamen

V25, V26, Y27,
V28, V29, V30,
V31, 31, 32, 35,
36

JIP 2,4,23,30

Tema 8.1.-8.11.

BekTopsl B IpocTpaHCTBE.
[IpakTnueckoe 3ansatue Ne33
«KonnuHeapHbie BEKTOPBI».
KomriutaHnapHbie BEKTOPBI.
[IpakTuueckoe 3anstue Ne34
«KommianapHbsIe BEKTOPBI».
Koopaunats! TOuku 1
KOOpJMHATHI BEKTOPA.
IIpakTnueckoe 3anarue Ne35
«KoopanHaTel TOUYKU U
BEKTOpa».

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB.

JBrxenus. [Ipaktnaeckoe
3anstue Ne36 «IIpousBenenue
BEKTOPOBY.

Pemenue npodeccuonanbHbIX
3agad. [IpakTuueckoe 3aHsTHE
Ne37 «Koopnunatsl n
BEKTOPBI».

Yemmuwiut onpoc
Camocmosmenvuas paboma
Ipaxmuueckoe 3ansmue Ne33
Ilpakmuueckoe 3anamue Ne34
Ipaxmuuecroe 3anamue No35
Ipakmuueckoe 3anamue Ne36
Ipaxmuuecxoe 3anamue No37

V25, V26, V27,
V28, V29, V30,
V31, 31, 32, 35,
36

JIP 2,4,23,30

Paszgen 9.

Dxzamen

OK 02
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I'eomerpuss. MHOrOrpaHHUKH.

V25, V26, V27,

V28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30

Tema 9.1.-9.7. Yemmuwiii onpoc V25, V26, V27,
[ToHsiTHE MHOTOTpaHHUKA. Camocmosmenvuas paboma V28, V29 V31,
[Tpuzma. Ipakmuueckoe 3anamue Ne38 | 31, 32, 35, 36
[Mupamua. Ilpakmuuecxoe 3auamue Ne39 | JIP 2,4,23,30
[TpaBWIIbHBIE MHOTOTPAHHUKH.
[IpakTuueckoe 3anstue No38
«IIpusma u nupamuaa».
Pemenue 3anau. [Ipaktrueckoe
3anatue Ne39
«MHOrOrpaHHUKNY.
Tema 9.8.-9.13. Yemuwiii onpoc V25, V26, V27,
Humuaap. Camocmosmenvuas paboma V28, V29, V31,
Konyc. IIpaktrueckoe 3ausitue | IIpakmuueckoe 3anamue Ned0 | 31, 32, 35, 36
Ne40 «[unusap, KOHYC. Ipakmuueckoe 3anamue Nedl | JIP 2,4,23,30
Cdepa u map.
Pemenue 3anau. [Ipaktrueckoe
3ansitue Ne41 «Cdepa, mapy.
Tema 9.14.-9.18. Yemmuwuii onpoc Y25, V26, Y27,
O0BEM PSIMOYTOIIBHOTO Camocmosmenvuas paboma V28, V29, V31,
napajuiejenuneaa, npsaMon Ipaxmuueckoe 3anamue Ned2 | 31, 32, 35, 36
MPU3MBI, HUIMH]IpA. JIP 2,4,23,30
IIpakTnueckoe 3ansaTue Ne4?2
«OO0BEMBI MHOTOTPAaHHHUKOB).
OOBEM HaKJIOHHOW MTPU3MBI,
MMAPAMHJIBI H KOHYCA.
O06BEM 11apa ¥ MmIomaab
ctepsl. [Togobue Tem.
Tema 9.19. Pemienue Yemmuwii onpoc OK 02
npodeccnoHanbHbIX 3ajJad. CamocmosmenvHas paboma V25, V26, V27,

V28, V29, V31,
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31, 32, 35, 36

JIP 2,4,23,30
Tema 9.20. [IpakTuueckoe Yemmuwiii onpoc V25, V26, V27,
sagarue Ne43 «OOBEMBI TEM. Camocmosmenvuas paboma V28, V29 V31,

Ipaxmuyeckoe 3ansamue Ned3 | 31, 32, 35, 36

JIP 2,4,23,30
Paznen 10. OKzamen V4
UwucnoBbie 1 OYKBEHHBIE JIP 2,4,23,30
BbIpakeHMs1. KomIuiekcHbie
YHpcIa.
Tema 10.1.-10.9. Yemuwiii onpoc V4
KomMiuiekcHble yucia u Camocmosmenvuas paboma JIP 2,4,23,30

apu(MeTHYECKIE OTIepaIiy Hal
HUMH.

KommnekcHeie uncia.
[IpakTuueckoe 3anstue Ne44
«JlercTBHS C KOMIUIEKCHBIMU
qucliaMu B alreOpandeckon
dbopme».

KommiekcHbie uucna u
KBaJpaTHBIC ypaBHEHUSI.
IIpakTnueckoe 3anarue Ne45
«KBanpaTHble ypaBHEHUS €
OTPULIATETbHBIM
JTUCKPUMHUHAHTOM.
Bo3BeneHne KOMIUIEKCHOTO
yucia B creneHb. M3Bieuenne
KOpHEN U3 KOMIUIEKCHOTO
yucina. [Ipaktuueckoe 3aHsTHE
Ned46 «Bo3senenune
KOMIUIEKCHOTO YHCJia B
HaTypaJIbHYIO CTETICHbY.
®opMBbI 3aMUCH KOMIUIEKCHBIX
yucen. [Ipaktuueckoe 3aHsTHE

Ilpakmuueckoe 3anamue Nod4
Ipaxmuueckoe 3anamue No45
Ipaxmuuecroe 3anamue No46
Ipaxmuuecroe 3anamue No47
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No47 «JleiicTBus Haf
KOMIUIEKCHBIMU YHCIIaMU B
pa3HbIX (hopMax 3amuCHy.

Pazpen 11. Dxzamen OK 05
DneMeHTHl KOMOMHATOPUKH, V22
CTaTUCTUKU U TEOPUHU JIP 2,4,23,30
BeposiTHOCTE. OCHOBHBIE
MOHSTHSI KOMOMHATOPHKH.
Tema 11.1.-11.2. Yemmuwiii onpoc y22
OCHOBHBIE TTIOHITHA Camocmosmenvuas paboma JIP 2,4,23,30
KOMOWHATOPHKH. IIpakmuueckoe 3anamue No48
[IpakTuueckoe 3anstue No48
«IlepecTaHoBKH, pa3MeNICHNUS,
COUYECTAHMUSI.
Tema 11.3. Pemenue 3amau. Yemmuwiii onpoc OK 05

CamocmosmenvHnas paboma V22

JIP 2,4,23,30

Tema 11.4. [IpakTuueckoe Yemmuwuii onpoc V22
3ansTue Ne49 Camocmosmenvuas paboma JIP 2,4,23,30
«KombuHaTopukay. IIpakmuueckoe 3anamue No49
Paznea 12. OKx3amen OK 01, OK
DneMeHTbl KOMOMHATOPUKH, 03,0K 07
CTaTUCTUKU U TEOPUU V23
BeposiTHOCTEN. OCHOBHBIE JIP 2,4,23,30
TIOHATHUS] TEOPUH BEPOSATHOCTEH.
Tema 12.1. Yemmuwiii onpoc OK 07
OcCHOBHBIE TIOHSTHS TEOPUHU Camocmosmenvuas paboma V23
BEPOSTHOCTEM. JIP 2,4,23,30
Tema 12.2.- 12.3. Yemmuwiii onpoc V23
[IpaxkTnueckoe 3ansTue Ne50 CamocmosmenvHas paboma JIP 2,4,23,30

«Teopus BeposTHOCTEW».
DeMeHThl MaTeMaTHYeCKOM
CTaTUCTUKH.

Ipaxmuuecroe 3anamue NS0
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Tema 12.4. [IpakTuueckoe

Yemmuwiii onpoc

OK 03

3aHaTHe NeS1 Camocmosmenvuas paboma V23
«MaremaTtuueckas Ilpakmuueckoe 3auamue NedSl | JIP 2,4,23,30
CTaTUCTUKAY.
Tema 12.5. Pemienue Yemmuwiii onpoc OK 01
poeCCHOHAIBHBIX 3aJ1a4. Camocmosmenvuas paboma V23
JIP 2,4,23,30
Pazpen 13. Drzamen IIK 3.2
VYpaBHEHUs U HEPABEHCTBA. Vie, V17
JIP 2,4,23,30
Tema 13.1.-13.8. Yemuwiii onpoc Vie,vi7
OO01Ke MEeTOIbI peIICHUS Camocmosmenvuas paboma JIP 2,4,23,30
ypaBHeHui. [IpakTuueckoe Ipaxmuuecxoe 3anamue NoS2
3ansTue Ne52 «Pemenue Ipaxmuueckoe 3anamue No53
ypaBHeHU». OOIIHe METOIBI Ilpakmuueckoe 3anamue Nod4
pelicHusT HepaBEHCTB. Ipakmuueckoe 3anamue NoS55
Pemenne ypaBuenuii u
HepaBeHCTB. [IpakTuueckoe
3ansTue Ne53 «Pemienne
HEPaBEHCTBY.
Cucremsl ypaBHEeHUH. 3a/1auu ¢
napamerpamu. lIpakTrueckoe
3ansTue Ne54 «CucreMbl
ypaBHeHui». [IpakTrdeckoe
3ansaTHe NoS5 «Ilapamerpbi».
Tema 13.9. Pemenue Yemmuwiii onpoc IlIK 3.2
npodeccuoHalbHbIX 3ajJad. CamocmosmenvHas paboma Vie,Vi7
JIP 2,4,23,30
Paznen 14. IK3amen V3
YucnoBele U OyKBEHHBIE JIP 2,4,23,30
BBIpKEHUSI. MHOTOWICHBI.
Tema 14.1.-14.7. Yemmuwiii onpoc V3
MHorouieHsl OT OJJHOU Camocmosmenvuas paboma JIP 2,4,23,30

[IEPEMEHHOM.

Ipaxmuuecxoe 3anamue NoS6
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MBHOTo4ICHBI OT HECKOIbKUX
nepeMeHHbIX. [IpakTHueckoe
3aHsaTHEe NeS6 «MHOro4IeHbD.
YpaBHEHUS BBICHIMX CTEIICHEH.
IIpaxkTrueckoe 3ansatue Ne57
«YpaBHEHUS BBICIINX
creneHel». Pemenue
poeCCHOHAIBHBIX 3aJ1a4.
O000111eHNE U CHCTEMATH3ALINS
3HAHUM.

Ipaxmuueckoe 3anamue NoS7
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3.2 KonnduxaTop OueHOYHBIX CPEACTB

DOYHKIUOHAIBHBIN MPU3HAK OLEHOYHOI'0 CPeACTBA (THUII

Koa onenounoro

KOHTPOJILHOI0 3a1aHMS) cpeacTBa
Y cTHBIN onpoc YO
[TpakTudeckas padora Ne n IIP Nen
TectupoBanue T
KoHnTtponbHas pabora Ne n KP Nen
3ajanus A1 CaMOCTOSITEIbHOM paboThI
- pedepar;
- HOKJIazg, CcpP
- COOOIIIEHHE;
- OCCE
PasHoypoBHEBbIE 3a1a4M 1 3a7aHus (pacu€THbIe, rpaduIecKue) P33
Pabouas Terpaap PT
[IpoekT 11
JenoBas urpa JIU
Keiic-3anaua K3
3auér 3
JuddepenumpoBanHbIi 3a4€T /13
DK3aMeH 2
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4 3AJAHUSA I ONEHKHW OCBOEHUA IUCHUIIJINHBI

4.1 Temsl 3cce (pepepaToB, 10KJIAI0B, COOOIEHUI)
Hcropuueckue cBe€HUS O Pa3BUTUU alreOpsbl.

[Tpunoxenus Npou3BOIHON K PEUICHUIO (PU3NYECKHX 3a/1a4.
[IpuknaagHoe 3HaYeHHe NPOU3BOIHON U TuddepeHmana.
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEH.

B3aumHoOe pacnonoxeHue NpsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
[lepneHIUKYISPHOCTD NMPSMBIX U IIIOCKOCTEH.

Hcropus nosiBieHus jorapudma.

Noook~ownE

4.1.2 IToaAroToBKa CIPaBOYHOI0 MaTepHuaja
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEL.

Bunel v criocoObl penieHus: ypaBHEHH U HEPaBEHCTB.
IIpoueHTsI.

DyYHKIUH.

Tpuronomerpuueckue QyHKITUH.

[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BBHIPAKECHUM.
TpuroHoMeTpUUYECKUE YpaBHEHUSI.

[TpousBoaHas GyHKIUH.

IIpuinokeHns akCuOM CTEPEOMETPHUM U UX CIIEICTBUM.
0. KopHu, crenenu u gorapupmsl.

1. TlokazarenbHasi QyHKIHUS.

. Jlorapudmsl.

13. IlepBooOpasHas 1 UHTETPAT

14. BekTophl B IPOCTPaHCTBE.

15. Metox KOOpPAMHAT B MPOCTPAHCTBE.

16. IInomaab MOBEPXHOCTH MHOTOTPAHHUKOB.

17. Tlnouraas MOBEPXHOCTEH TeJl BpalCHUSI.

18. OOBEMBI Teu.

19. KomrmiekcHbIe YuCIa.

20. DneMeHThl MaTeMaTHYEeCKOW CTATHCTUKH, KOMOMHATOPUKHU U TEOPUHU BEPOSTHOCTEH.
21. VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUH Y HEPABEHCTB.
22. MHOrO4YIIeHBI.

RBROooo~NoOR~wNE

=
N

KoHTponb BBINOJIHEHHS AAHHOTO BMJA CAMOCTOSTEIBHOM pPabOThl OCYIIECTBISIETCS BO BpEMs
y4eOHOTO 3aHATUS B BHJAE IPOBEPKH IIpenojaBaTeneM INUcbMeHHoro scce (pedepara, noknana,
COOOIIEHNUS1) UM YCTHOTO BBICTYIIEHHS 00y4arolerocs.

Kpurtepun onenkn:

«5» — 0OayIoB BBICTABISIETCS O00ydYaroIeMycCsl, €ClIM TeMa pacKpblTa BCECTOPOHHE; MaTepHal
MoI00paH aKTyalbHBIM, U3TI0KEH JIOTUYHO U MOCIEA0BaTEIbHO; MaTepral IOCTATOYHO HILTIOCTPUPOBAH
AOCTOBCPHBIMU IIPUMCPAMH; MPE3CHTAUIWA BBICTPOCHA B COOTBETCTBUM C TCKCTOM BBICTYIIJIICHHA,
apryMeHTalus U CUCTEMa JJOKA3aTeJIbCTB KOPPEKTHBI.

«4» — OalyoB BBICTABISIETCS OOYYalOIIEMYyCs, €CJIM TE€Ma pPACKpPhITa BCECTOPOHHE;, HMMEIOTCS
HETOYHOCTH B TEPMUHOJIOTUU U U3NIOKEHUU, HE MCKAKAIOIINE COIepKaHWe TEMBI, MaTepuasl MoJo0paH
aKTyaHBHBII\/II, HO HU3JIOKCH C HAPYHMICHUEM MOCICA0BATCIIBHOCTU,; HEAOCTATOYHO JOCTOBCPHBIX ITPUMCPOB.

«3» — OamIoB BBICTABISETCS OOyYalOUIEMyCs, €CIId TeMa COOOIICHUS COOTBETCTBYET
COJIEP’)KaHUIO, HO pACKphlTa HE TOJHOCTHIO; HMEIOTCA CEphE3HbIE OIMOKM B TEPMHUHOJOTHH U
U3JI0KEHUH, YaCTUYHO HCKaXKaroIue CMBICIT Co/IepKaHus y4eOHOro MaTepHana;
MaTepuad  M3J0XKEH  HEMOCIeNOBaTellbHO M HEJOTMYHO;  HEJAOCTAaTOYHO  JOCTOBEPHBIX
MIPUMEPOB.
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«2» — OanyoB BBICTABISIETCS OOyYaroIIEMycCs, €CIM TeMa HE COOTBETCTBYET COACP)KaHUIO, HE

packpbITa; MOAOOpaH HENOCTOBEPHBIM MarepHall; TpyOble OLIIMOKH B TEPMHUHOJIOTUUM WM H3JIOKEHUH,
MOJTHOCTBIO MCKAXAIOIIME CMBICI COJAEp)KaHUs ydeOHOro wmarepuana; HHGOpMaIMs U3JI0XKEeHa
HEJIOTMYHO; BHIBOJIbI HEBEPHBIE HJIU OTCYTCTBYIOT.

RROONOOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.

4.2 Bonpochl ISl YCTHOTO OIPoca

Yro Takoe mpocToe uncio?

Kaxoe uncio Ha3pIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOYKHTEH urciio 720.

Cdopmymupyiite TeOpeMy O JIENEHUH C OCTAaTKOM.

UYro Takoe B3aMMHO IIPOCTbIE YKcIia?

Kakwue 3HaeTe cBOiiCTBa OTHOIIEHHS JEITMMOCTY HA MHOYKECTBE HaTypaIbHbIX YUCEN?
JlaiiTe onpenenaeHrue YucioBOM OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[lepeuncnure ocHOBHbIE CBOMCTBA (QYHKIIMU y=COSX.

[Tepeuuncnute OCHOBHBIC CBOMCTBA (DYHKIIMU Y=SINX.

Yo Takoe ropu30HTAIBHBIE U BEPTUKAJIBHBIE ACUMIITOTHI?

B uem cocTout reomeTpuyuecKuil CMbICT POU3BOAHON ?

Yto Ha3bIBAIOT NPEAEIIOM YUCIOBOM MOCIEI0BATEIBHOCTH?

B 4yem cocTouT pU3NUECKUl CMBICI IIPOU3BOTHOM?

Cdhopmynupyiite onpeneneHue Npou3BOAHOM.

[lepeuncnure ocHOBHBIE MpaBwiia T HepeHIUPOBAHHUS.

Ilepeuncnure OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBU.

Kakue npsiMble B IpocTpaHCTBE HAa3bIBAIOTCS MApaAJIICIIbHBIMU?

Jlaiite onpezesieHne napauieIbHOCTH IPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
Kakue npsiMble B IpoCTpaHCTBE HA3bIBAIOTCS CKPEIIMBAOIIUMHUCA?

Yro Takoe yron Mexay CKpeIUBAOIIUMUCS IPSIMBbIMU ?

JlaiiTe onpenenenye NepreHIuKyJIIPHOCTH NPSAMOM U INIOCKOCTH B IIPOCTPAHCTBE.
Yro Takoe nepneHuKyisap?

UYro Takoe MpoeKuust NpsIMON Ha IIOCKOCTh?

Kaxue mnockocTy B IpOCTPaHCTBE HA3bIBAIOTCS NEPIIEHUKYISPHBIMA?
UYro Takoe AByrpaHHbIN yrou?

Yro Takoe panukan?

[Iepeuncinre cBOKCTBA KOPHS N-0i1 CTETIEHMU.

Kak BbIUMCIINTB 3HaUEHHE CTETIEHU C JTFOOBIM LIEJI0YNCIEHHBIM TIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PAIUKAIIBI?

[IpuBenuTe NpUMeEpbI CTENEHHBIX (QYHKLUH.

Jaiite onpeeneHne noka3aTelbHON (QYHKIIHH.

[lepeuncnure cBoiicTBa MOKa3aTENbHON PYHKIIHH.

[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX (PYHKIUHA

Kaxue ypaBHEHMS Ha3bIBAIOTCS 10KA3aTEIbHBIMUA?

Kaxue HepaBeHCTBa HAa3bIBAOTCS IOKA3aTEIbHBIMU?

JaiiTe onpenenenue norapudma.

[lepeuncnure cBoiicTBa JTorapu(pMUIecKoi QyHKIIH.

[lepeuncnure cBoiicTBa Jorapudma.

Kakue cymiecTByroT METO/IbI PEIIeHUs JIOTapU(PMUIECKUX YpaBHEHUI?

Kak nepeiiTu Kk HOBOMY OCHOBAaHHUIO Jorapugpma?

Yro o3nauaeT nocrosiHHasg C B ONpeielIeHMH HEONPEAEIEHHOTO0 HHTErpaia?

[ToueMy uHTErpan Ha3bIBAECTCS HEONpPEACIEHHBIM?
Kakas ¢yHkIms Ha3pIBaeTCsl IEpBOOOpa3HON AJ1s 3a1aHHON (QyHKIIMN?

Yto Ha3bIBaeTCSA HCOMPCACIICHHBIM I/IHTeraJIOM?
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46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

S7.
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

B uem cocTouT reoMeTpuUECcKnii CMBICT HEOIIPEIEIEHHOIO HHTErpasia?

Kakue Bubl IBUKEHUHN B MPOCTPAHCTBE BbI 3HaeTE?

Kakue 1Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?

JlaiiTe onpezeneHre BEeKTopa B IPOCTPAHCTBE.

YeMy paBHO CKaJISIPHOE POU3BEIEHUE BEKTOPOB?

Kakue aBa BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOMILUIAHAPHBIMU ?

IIpu3ma umeer N rpaneil. Kakoii MHOrOyroJbHUK JIEKUT B €€ OCHOBAaHUU?

Kak n3menutcst 00beM cepsbl, eciiu ee paanyc yBeaIuduTs B 5 paz?

MoryT Jiu Bce rpaHH TPEYTroJIbHOM MUPaMUAbI OBITH TPSMOYTOJIBHBIMU TPEYTOJIbHUKAMHU?
Yro npencTaBisoT cCOO0H CeUeHUs HUIMHAPA MIIOCKOCTAMHU?

MoryT 1 aBe chepbl C OOIUM LIEHTPOM U C HEPaBHBIMHU PAJANyCaMU UMETh OOIIYI0 KacaTeIbHYIO
IIJIOCKOCTh?

Touku A u B npunamexar mapy. [IpuHauiexut iau mapy jarobas Touka otpeska AB?
PaBHBI 11 ApyT APYTY YIUIbl MEXy 00pa3yoLUMMH KOHYCa U INIOCKOCThKO OCHOBaHUS?
N3menurca nu oObeM LMIMHApA, €CIIM JUAMETP €ro OCHOBAHMS YBEJIWYUTh B 2 pa3a, a BBICOTY
YMEHBIIUTH B 4 paza?

byner nm nupamuna npaBUIbHOH, ecin ee OOKOBBIMM TPaHSAMHU SBISIOTCS IPaBUJIbHbIE
TPEYroJbHUKN?

OTHoueHue 00beMOB JBYX 1IapoB paBHO 8. Kak OTHOCATCS IIIOLau UX OBEPXHOCTEH?
Yro npenacraBiseT co00i Yucio i?

Kakoe uucio Ha3pIBatOT KOMIUIEKCHBIM?

Kak HaiiTy MO1yJ1b KOMIUIEKCHOTO yuciia?

Kakne KoMIIeKCHbIE YnClla Ha3bIBAIOTCS CONPSKEHHBIMU?

Kakue cymecTByoT (GOpMbI KOMIIJIEKCHBIX YHCEN?

[lepeuncanure OCHOBHBIE 3a/1a4l KOMOMHATOPUKH.

Urto Ha3wiBaeTcs n- hakTOopragom?

UYro HazbIBaeTCs epecTaHOBKaMH?

Uro Ha3bIBaeTcs NepeMereHusIMu ?

UYro Ha3bIBaeTCs COYETAHUSAMU?

Kak ¢popmynupyercs Teopema cioxKeHUs! BEpOSTHOCTEN ?

YeMy paBHA CyMMa BEpOSITHOCTEH IPOTUBOIOIOKHBIX COOBITHI?

B xop3une 5 Genbix, 3 4epHbIX U 7 MONOCaThIX IIapoB. YeMy paBHa BEpOSITHOCTh JOCTAaTh HayTaj
OJTHOLIBETHBIN I1ap?

Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTBIO?

Kak popmynupyercs TeopemMa yMHOKEHHsI BEpOSTHOCTEH?

[lepeuncnure oOuIMe METOABI PELIEHUS YPABHEHU.

[lepeuncaure obire METOIbI pEILICHHUSI HEPABEHCTB.

B uem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOMN NPU PELLICHUN YpaBHEHUH?
Ilepeuncnure METOBI PEIIEHNS CUCTEMBI YPABHEHUH.

CocTaBbTe anropuTM peIlieHus 3aa4 ¢ TapaMeTpaMH.

Cdhopmynupyiite alropuT™ AejaeHHus MHOTOWIEHOB 0€3 OCTaTKa.

ChopMynupyiiTe arOpuT™ JIeJICHUS MHOTOUYJICHOB C OCTATKOM.

Kak 3Byunt teopema bezy?

Kak BeIrsiiuT ¢popMyiia COKpaieHHOrO YMHOXKEHUS JJ1s1 BBICIIUX CTENEHEH?

Kakue cymiecTByroT METOIbI PEILIEHUS] YPABHEHUH BBICIIUX CTENICHEN?

4.3 Tembl IPOEKTOB

I'pynnosbie TBOpYeckHe 3aaHusl (IPOEKTHI):
1. 3onoToe ceueHue.

2. Jluct Mébuyca.

3. Bytbutka Kieiina.

4. 3araaku L{uKIOHIBI.
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NuauBuayaibHble TBOPYECKHUE 3a1aHNUs (IPOEKTHI):

1. ®pakransl.

2. IllaxMarHas g0cKa.

3. Yucno «IIu».

4. Maruueckue KBaJIparhl.

KonTposmpyembie komnetrennuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepum ouenku:

AKTyalbHOCTh TOCTAaBICHHON MPOOJIEMBI (apeyMeHMUpoSaHHOCMb AKMYalIbHOCIU, OnpedeieHue
yeneli; onpeoeienue u peulerue NOCMABIeHHbIX 3a0ay, HOBU3HA pabomwl) 10 4 OAILIOB.

Teopernueckass W/HMIM TPAKTHUECKAs LEHHOCTh (803MOJNCHOCMb NPUMEHEHUs HA NPAKmuke
Pe3yibmamos NpoeKmHOU  OesimebHOCMU, COOMBEMCmEUe 3as6NeHHON meme, YeiaM U 3a0auam
npoekma,  NpooeraHHas paboma pewiaem npooOIeMHble MeopemuyecKue B0Npocvl 8 ONpedeneHHOl
HayuHou obnacmu; aemop 8 pabome YKA3ai meopemuyeckyio uw/uiu npaKmuieckyo 3HayumMocms) 1o 7
0aJIoB.

KadecTBo conepkaHusi MPOCKTHOH pabOThI (CMpYKmMypupo8aHHOCMb U JIOSUYHOCHb, KOMOPAsL
obecneuugaem NOHUMAHUe U OOCMYNHOCIb COOEPAHCAHUs,  6bl600bL pPAbOMbL  COOMBEMCHEYIOM
NOCMABNIEHHbIM YeAM, HAAuYUe UCCied08amenbCKo2o acnekma ¢ pabome) 1o 6 6aios.

Odopmienue pabOTBI (mMumynbHblll aucm, ogopmienue 021asieHuUs, 3a20108K08 pda30eios,
noopasoenos; ogopmieHue PUCYHKO8, 2pagukos, cxem, mabauy, NPuiodiceHull,  UHGopmayuoHHbsie
UCMOYHUKU, hopmMamuposanue mexcma, Hymepayus u napamempsl cmpanuy) 1o 9 6amios.

[IpeseHTanust MPOEKTa (cmpykmypa npezenmayuu; ogopmieHue clatoos, npeocmasieHue
ungopmayuu) 1o 7 6aIIOB.

['paMOTHOCTH peuu, BIAJICHUE CIECIMATBLHON TEPMHUHOJIOTHUEH MO TeME PadOThl B BBICTYIJICHUU
(epamommuocms peuu,; 61a0eHue CneyualbHoU mepmMuHoao2uell, Omeemsl Ha 60NPocsl) 10 3 GaIIOB.

«5» — o1 36 10 42 Gamnos.
«4» — ot 31 o 35 Gamios.
«3» — ot 26 1o 30 Gamios.
«2» — MeHee 26 OailIoB.

4.4 TecTroBble 3aJaHUA

Pasznen 1. Uncnosbie 1 OyKBeHHbIE BbIpakeHHsl. PazBuTHe NOHATHSA 0 YHuCIe.

1. Packpoiite popMyITy COKpAIEHHOTO yMHOXKeHHUs a’-b?:
a) a>-2ab+b?
6) (a-b)(a+h)
B) a2+2ab-b?
r) (a-b)(a-b)
2. Packpoiite (opMyITy COKpAIIEHHOTO YMHOXKeHHs (a-h)?:
a) a>+2ab-b?
6) a2-2ab+b?
B) a’+2ab+b?
r) a-2ab-b?
3. Kakoe U3 cleayolux yices 3akI04eHo Mexry uncaamu  10/17 u 5/8 ?
a)0,4
6)0,5
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B) 0,6

r)0

4. Beraucnure: 1/2 +11/5

Orser:

5. Pemmte ypaBHeHue x>-7x+10=0. Ecin ypaBHeHHe HMeeT 6oJee 0HOro

KOpH$, B OTBET 3alIUIINTE MEHBIIUI U3 KOPHEH.

6. lns pemonTa Tpedyetcst 57 pyynoHoB 000eB. Kakoe HauMeHbIee

KOJIMYECTBO MavyeK 000MHOro Kiies Hy»KHO JJIs TAKOTO PEMOHTa, eclii 1 mayka Kies
paccunTana Ha 5 pynoHoB? BeiOepuTte BepHBIN OTBET.

a)0,4

6)0

B)1

r) 12

7. Pp100J10B IPOILIBLT HA JIOAKE OT IPUCTaHU HEKOTOPOE PACCTOSIHUE BBEPX

M0 TEYEHUIO PEKH, 3aTeM OpPOCHII IKOPb, 2 Yaca JIOBHJI pbI0y U BEpHYJICS 0OpaTHO uepes 5
9 yacoB oT Hayasa nmyteuecTBus. Ha kakoe paccTosiHue OT IPUCTAHU OH OTILIBLI, €CIIU
CKOpOCTh TEUCHHS PEKH PaBHA 2 KM/, a COOCTBEHHAsI CKOPOCTH JIOAKH 6 KM/4? Bribepure BepHBIN OTBET.
a)0,2

0) 40

B) 8

r)l

8. PackpoiiTe (OopMyITy COKpAIIEeHHOTO YMHOKeHHs (a+0):

a) a>+2ab+b?

6) a’-2ab+b?

B) a2+2ab-b?

r) a-2ab-b?

9. JIuneliHoe ypaBHEHHE UMEET B!

a) y= kx+b

0) y=-kx+b

B) y= 2kx+b

r) y=-3kx+b

10. Pemmre nuneitHoe ypaBHeHHE Y=5X-10

Otsert:

Kiuarou k recty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuiabHblii | 0 0 B 2,7 2 r B a a 2
OTBeT

Pasznen 2. dynkuuu.

1. Beruncnure 3HaueHue pyHKIuN Y= 4X+5 B Touke X=1
a) -3
0) 9
B) 15
r)-7
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2. I'padpyixoM TUHEHHON QYHKUIUH SIBIISETCH. . .

a) OTPE30K

0) my4

B) IIpsiMast

3. Cpenu 3a1aHHBIX QYHKIIUN YKAKUTE YETHYIO
a) y=x°

6) y=x°

B) Y=X

r) y=-5X

4. Cpenu 3a1aHHBIX QYHKIUH YKQKUTE HEYCTHYIO
a) y=6x8

6) y=4x°

B) Yy=5

r) y=-5x?

5. O6nacts onpenencHus PyHkun Yy=3X+8 paBHa
a) (0;5)

0) R

B) (-9;6)

r) (10;15)

6. I'paduk pynkuuu y= -6 mapanneneH:

a) ocu Ox

0) ocu Oy

7. I'padux pynkmmn y=x/x , rae k>0, Ha3pIBaeTCS:
a) ruriepboma

0) mapabona

8. Bce 3HaueHMs HE3aBUCUMON IEPEMEHHOM 00pa3yloT:

a) paiioH onpezaeneHus: GyHKIUN

0) cexTop onpenaeneHus GyHKIUN

B) 00s1acTh onpeseneHus QyHKIUN

9. O1HO M3 OCHOBHBIX CBOMCTB (DYHKIIMH:
a) 005acTh onpeneneHus pyHKIuu

0) NPUHLIUIINATBHOCTD QYHKIIUU

B) OCHOBA (PYHKIIUHU

10. OHO U3 OCHOBHBIX CBOMCTB (DYHKITHH:
a) eAMHUIB! QYHKIUN

0) HynM QyHKIMU

B) I€CATKH (PyHKIUU

Kiarou k Tecty

Ne Bonpoca 1 2 3 4 5 10
IpaBuiabHbli | 6 B a 0 0 0
0TBET
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Pa3znen 3. Tpuronomerpus.

1. Yriiom kakoit ueTBepTH sBIseTCS yroi a=410°?
a)l

0) 1

B) III

r) IV

2. Kakas u3 ¢GyHKIMA SBIeTCS YETHON ?
a) y=sin X

0) y=cos X

3. [lepuoxa pynkImu y=sinx?

a) /2

0)2n

B) 41

)7

4. Beraucnure: sin’IT + cos?IT

a) 7

0) 2

B) 41

r)l

5. lepuon Gpyukumu y=tgx?

a) /2

0) 2n

B) 4n

r)T

6. Yriiom Kakoii 4eTBepTH ABIsieTCs yroi o=-40°?
a) IV

0) I

B) III

r) |

7. Uemy paBHO 3Ha4eHUE BBIpOKEHHs 7tgX*CtgX?
a)7

0) -9

B) 37

r)2

8. YcTaHOBUTE COOTBETCTBHUE:!

1.y=cosx a) rpaduk GyHKITUH
CUMMETPHYCH
OTHOCHTENIbHO Havasa
KOOpWHAT

2. y=tgx 0) rpaduk QyHKIMH
CUMMETPUYEH
oTHOcUTeNbHO ocu Oy

3. y=sinx B) rpaduk pyHKIUM
CHMMETPHYCH
OTHOCHUTENBbHO ocu Ox

9. + - - + 3HAKW KaKO#l TPUTOHOMETPHUECKON QYHKIINN?
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a) CUHYC

0) KOCHHYC

B) TAHTCHC

I') KOTaHTE€HC

10. Onpenenure 3HAK: KOTAaHTEHC 75 TpaaycoB
a)+

0) -

Kirou k Tecty

Ne pompoca 1 2 3 4 5 6 8 9 10
[paBuibHbIi | a 0 0 r r a 1-6 0 a
oTBeT 2-B

3-a

Pa3znen 4. Hauana matemaTnyeckoro anajaunsa. llpousBoanas gpyHkuuu.

1. Yemy paBHa mpou3BoaHas GyHKIHH y=2X17?

a)y'=5x
0) y'=9x
B)y =06

r) y'=6X°

2. Mo kako# u3 GopMyJI BEIYUCISAETCS TPOU3BOIHAS YACTHOTO?
a) (utv)'=u'+v’

0) (uv)=u’v+uv’

B) (uv)" =u'v-uv'v2

r)(fg(x)=f"(gx)*g’ (%)

3. Pemmre ypasuenue f'(x)=0, eciu f(x)=3x? — 6x +4. BeibepuTe oTBeT.

a)l
0) -1
B) 4
r) -4

4. MatepuanbHas TOUKa JBHKETCA NPAMOJIHHENHO 1o 3aKoHy X (t)= V4 t?+t-10

(roe x — paccTosiHuE OT TOYKU OTCYEeTa B METpax, t — Bpems B

CEKyHJaX, U3MEPEHHOE C Havyaya JBIKEHUs ). B kakoli MOMEHT BpeMeHH (B CEKyHIaX) ee

CKOpOCTbH Obli1a paBHa 5 M/c?

a) 1,2

0) -1

B) 8

r) 40

5. Uemy paBHa npousBoaHas GpyHkuu y=C?
a)0

0) -1

B) 4x

r) 5x

6. ITo xakoil u3 GpopMyI BEIYMCISETCS IPOU3BOIHASI CyMMBI?
a) (utv)'=u'+v’




0) (uv)’=u’v+tuv’
B) (uv)" =u'v-uv'v2

)(f(g(x) =1 (g(x)*g"(x)

7. Yemy paBHa mpou3BoHas GYHKIMH Y=5X7

a) 6C
0) 5
B) 4
r) 3x
8. CooTHecuTe mpaBuiia BBIYUCICHUS TPOU3BOAHBIX
1. mpou3BOIHASI CYMMBI a)(uv)'=u'v+uv’
2. MpOU3BO/IHAS POU3BEICHUS 0)(utv)'=u'+v’
3. IpOM3BOIHAS YACTHOTO B)(U/V) =(u'v-uv’)V?

Ayl 3
9. Onpenenute TOYKY MUHUMYMa (DYHKITHUH f (X) =37 —4x" +2.

a)l

0) 58

B) -4

r) 3x

10. HaitauTe 3HaueHre Npou3BoAHON (GyHKuu Y=5x° B Touke X, = 0.
a) 6x

0) 60

B) -10

r) 0

Kiarou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuiabHbIi | T B a B a a 0 1-6 a r
OTBeT 2-a

3-B

Paznen 5. I'eomerpus. IIpsiMble 1 IJIOCKOCTH B IIPOCTPAHCTBE.

1. Pacumdpyiite kpaTkyro 3anuce: a € .

a) TOYKa a MPUHAIIIEKUT TIIOCKOCTH [

0) TOYKa & IPUHAIISIKUT MPSAMOH [

B) MpsiMast & IPUHAAJTICKUT IIIOCKOCTH f3

I') IpsMas a epecekaeT MIOCKOCTh B

2. Ilpsmeie AB u CJ] ckpemmBatorcs. Kakoe pacnonoxkenne numerot npsimbie AC
u BJ1?

a) mapajJiesibHbIe

0) mepneH UKy I pHbIe

B) CKPEILINBAIOTCS

I') IepeceKaroTCsl.

3. Yepes koH1p! oTpe3ka AB u ero cepennHy M nmpoBeieHBI IapaJlIeIbHbIE
MIpsIMBIE, TEpECEKAONe HEKOTOPYIO INTOCKOCTh B Toukax Al, Bl u M1. Haiinure nnuny




otpeska MM, eciiu otpe3ok AB He nepecekaet miockocts U eciau AA1=6,8cm, BB1=7,4cm.

a)7,1

0) 20

B) 10

r) 150

4. I110oCcKOCTh, MPUTOM TOJIBKO OIHA, MPOXOAHUT YEpes ...

a) MpsIMYyI0

0) mpsAMYIO U HE JekKAILYI0 Ha He TOUKy

B) MpPSMYIO U JISKAIyIO Ha HEH TOUKY

T') IBE MPSMBIX

5. Ecnu aBe Touku npsAMoil mpuHaAexar MmiIoCKOCTH, TO MpsMas
a) JICKUT B IJIOCKOCTH

0) rmepecekaeT MmIOCKOCTh

B) IapajuieibHa IJIOCKOCTU

T') HE JISKUT B TUIOCKOCTH

6. [Ipsimbie AC, AB u A/l nonapuo nepnennukyisipubl. Haitnure otpesox C/I,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

a)0,7

0) 4

B) |

r) 15

7. Paciudpyiite kpatkyto 3anuce: B € .

a) Touka B mpuHaexuT mwiockoctu

0) Touka B npunamiexur npssmoit B

B) MpsiMasi B IPUHAJICKUT TUIOCKOCTH B

T) IpsiMasi B iepeceKaeT IIOCKOCTh [

8. OcHOBHBIMHU (pUTYpaMU B CTEPEOMETPHH SBIISIOTCS:

a) kyO

0) Touka

B) JIIy4

I') TPEyTrOoJbHUK

1) mpsiMast

€) IJIOCKOCTh

9. IT11ocKkoCTh, MPUTOM TOJIBKO OJIHA, TPOXOIUT YEPE3 ...

a) JBe MepeceKaromecs npsmple

0) ABE CKpELIUBAIOLINECS MPSMBbIE

B) OJIHY NPSIMYIO.

10. Beibepure BepHOE yTBEPKICHHE:

a) JBE MpsIMbIE HA3BIBAIOTCS MapaJuIeIbHBIMH, €CITH OHU HE UMEIOT OOIINX TOYeK
0) 1Be mpsAMbIe, MapajlieNbHbIe TPEThel MPIMOii, HapaienbHbl
B) JIB€ MpsIMBIE, IEPIICHIUKYIIIPHBIE TPEThEH NPSMOH, MapauieIbHbI
I') €CIIU YIJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHANPABJICHBI.

Kiaiwu k Tecty
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Ne Bompoca 1 2 3 8 9 10

I
ol
o
\,

IpaBuiabHbIH B B a o a r a 0,0, a o
OTBET

Paznen 6. UuncnoBble u OykBeHHbIE BbIpaxkeHUusi. CTeneHu U KOPHU.

1. Ykaxure, Kak BEpHO 3alIUCBIBACTCS B BUJIE CTEIIEHU IPOU3BEICHHE:
24024242424 424:

a) 2,4°

6)2,46

B)2,4+5

2. Kak Ha3pIBalOT BTOPYIO CTENEHb YUCA:

a) KyooM gucia

0) YMCIIOBOM €TMHULICH

B) KBa/IpaToOM 4uciia

3. Kak nmpaBWJIbHO YHTAETCS \4:

a) U3BJIeYEHUE KOpHs U3 4

0) KOpeHb 4 CTeIeHU

B) BO3BEJICHUE B 4 CTEIIEHb

4. [lpaBuibHO 1M JaHHOE BbICKa3biBaHue: Eciu B creneHb BO3BOAUTCS JpOOb, TO B CTENIEHb BO3BOAUTCS
YUCIIUTENb:

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOICTBO

5. IIpaBuiibHO JIM IPECTaBIEHHOE BbICKa3biBaHue: Eciy yncia B CkOOKe epeMHOKaloTCs, a caMa
CKOOKa BO3BOJIUTCS B CTENEHb, TO HE KX/l MHOXKHUTENb BO3BOAUTCS B CTEIICHb!
a) BEpHO

0) HEBEpHO

B) 3aBHCUT OT YCJIOBUH 3a/1aun

6. Heo6xo1uMo npaBUIIbHO BBIYMCIIUTE 3HaUeHUeE cTenenu 1%, ecnu a = 20:

a)l

0) 20

B) 19

7. Ecnu gensTcst CTeneH! ¢ OJMHAKOBBIM OCHOBAHHUEM, TO OCHOBAHUE OCTAETCS MPEKHUM, a CTETIEHH
BBIUUTAIOTCSA, TaK JIU TO:

a) HET

0) 3aBUCHUT OT YCJIOBUM KOHKPETHOM 3a1auu

B) 1a

8. Heo6X0MMO yHIPOCTUTH HPEICTAaBIEHHOE BhIpaskeHne: 6 » 103 ey sy ey ey

a) 6000y*

6) 60y*

B) 6000y*

9. VYkaxuTe, Kak BEPHO 3aIHCHIBACTCS HA MATEMaTHUECKOM SI3bIKE: YMCIO 12,5 YMHOXHTH Ha Pa3HOCTh
KBaapaToB 16 u 4,5:

a) 12,5 - (16 + 4,59

6) 12,5 - 16% — 4,52

B) 12,5 - (162 —4,5?)
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10. Kakum oOpa3om MOKHO BEPHO 3amucaTh B Buje creneHu npousseaenaue 0,8 « 0,8 « 0,8 « 0,8:
a)0,8+4

6) 0,8*

B) 0,8°

Kiawud k Tecty

Ne ponmpoca 1 2 3 4 5 6 7 8 9 10
IpaBUIbHBIIH a B a B 0 a B a B 0
OTBET

Paznean 7. Hauasa matematudeckoro anajau3a. UHTerpas u ero npuMeHeHue.

1. O6muii Bu Bcex mepBoooOpa3HbIx ais f(x)=sinx?

a) F(x)=cosx+C

0) F(x)=-cosx+C

B) F(x)=tgx+C

r) F(x)=-tgx+C

2. Kak naseiBaercs dynkiust Y=F(X) mist dyukimn y=Ff(X) Ha npomexyTke X, ecim st X S

X BBIMOJHACTCS PaBEHCTBO: £ I(X)Zf(x)?

a) MPOU3BOIHAS

0) mepBooOpazHas

B) IIpeien

3. Haiimure oOmmii Bua epBooOpa3HbIX sl PYHKIIUU F(x)=-5 .
a) X+C

6) —5x

B) A5+C

4. Beibepute niepBooOpa3Hyto sl GyHKIUU F®=2 —x
2 F@)=2x— 2x*

5 F@®= —0,5x* +2x +1
5 F®)=2- x*
n F@)= —0,5x*

5. Yro Ha3bIBAaETCS UHTETPUPOBAHUEM
a) omepalus HaX0X/I€HUsI HHTerpaJia

0) npeoOpa3oBaHye BBIPAXKEHUS C UHTETpajlaMU

B) Omeparys Hax0XJIEHHs TPOU3BOIHOM

T') Ipees NpupamieHus GyHKINUU K TPUPAIICHUIO € apryMeHTa

6. C nomosio, Kakoi (hopMyJbl, B OCHOBHOM, PELIAIOTCS 33aHUs IO HAXOXKACHUIO ONIPEIeTIEHHOTO
uHTerpana’?

a) popmynsl Pumana

0) ucnone3ys GopMyIibl mpeoOpa3zoBaHUs UHTETpaja

B) popmyibsl Hetorona - JleiiOnuma



r) popmynst Komu

7. Yemy paBeH HeomnpeaeeHHbIN nHTerpai ot 17

a) const C

0)0

B) 1+C

r) X+C

8. durypa, orpaHnueHHast rpa)uKoM HENpPepbHIBHOW HeoTpuuaTenbHoi ¢pynkuuu f(x), rae x
NPUHAIISKHUT [a;b], mapayuienbHBIMU NPSMBIME X=a U X=b 1 0Tpe3koM ocu OX Ha3bIBaeTCS
a) KpUBOJIMHEWHAS Tpareuust

0) nmpupalieHue nepBooOpa3HOM

B) NPSIMOJIMHENHAs Tpanenus

T')Tparenus

9. BepHo 111 IpaBHII0 HAX0XKACHUSI IEPBOOOPA3HBIX:

Ecnu F ects nepBooOpasnas mis f, a k - mocrostanast, To pynkuus kF ects nepBooOpaznas ams kf.
a) BEpHO

0) HEBEpHO

10. BepHo 511 nipaBuII0 HAXOKJIEHUS IEPBOOOPA3HBIX:

Ecmu F ecth mepBooOpasznas mis f, a G mepBooOpasznas st g, To F+G ects nmepBoobpasnas s f-g.

a) BEPHO
0) HEeBEpHO

Kiuarou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
[paBuibHelid | 6 0 a 0 a B r a a 0
OTBET

Pasnen 8. I'eomerpusi. KoopauHaTel 1 BeKTOpHI.

1. YeM oTnmyaercs BEKTOpHAsI BEIMYMHA OT CKaJIIpHON?

a) BEKTOpHasl BEJINYMHA MOXKET OBITh BbIpaXke€Ha IPOOHBIM YHCIIOM, a CKaJsipHas — HET

0) MOMHMMO YMCIIOBOI'O 3HAYEHUS], BEKTOPHAs BEJIMUMHA XapaKTEpU3yeTcsl U HallpaBICHUEM

B) BEKTOpHas BeIM4MHA 0003HavyaeTcs AByMsl OyKBaMH, a CKaJIIpHas — OJTHON

I') HHYeM HE OTIINYaeTCs

2. [laiiTe onpeaeseHne BEKTOpYy:

a) OTPe30K, /Il KOTOPOTO U3BECTHO, KaKas U3 €ro rpaHUYHBIX TOUEK SBIISETCS HAauyalbHOM, a Kakas
KOHEYHOM

0) HanpaBJIeHHBIH OTPE30K C 00s3aTeIbHON HEHYJIEBON AITMHON

B) JTI000M OTPE30K, N300paKEHHBIN Ha KOOPAMHATHON TIJIOCKOCTH

T') IpsiMasi, COBIAJIA0IIAsI C OJHOW M KOOPJAMHATHBIX OCEH

3. Kak mpaBunbHO 0003Ha4aeTCst BEKTOP?

a) IByMsi OOJIbIIMMH OyKBaMu, 0003HAYAIOIIMMH Haval0 U KOHEIl OTPe3Ka, CO CTPEITKON HaJl HUMU
0) oHOM MaNleHbKOW OYKBOI CO CTpENKOW Haja He

B) 00a BapHaHTa JIOMYCTUMBI

r) o0a BapuaHTa HEBEPHBI

4. Ecnu HayanpHasl ¥ KOHEYHasl TOYKa BEKTOPA COBIAAAIOT, TOTa:

a) 3TO HE BEKTOP, a TOYKA Ha IJIOCKOCTH
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0) 3TO HYJIEBOI BEKTOP

B) 3TO TOYKa Hayaja KOOpJAHWHAT

T') 3TO €AMHUYHBII BEKTOP

5. Uto Takoe MoayJb BekTopa?

a) BEJIMYMHA, OTIpPEeIISAIoNIasl HalpaBiIeHHEe BEKTOpa

0) AMMHA BEKTOPA, BEIPAXKEHHAS YMCIIOBBIM 3HAYEHUEM

B) YETBEPTh KOOPJAMHATHOM MIIOCKOCTH, B KOTOPOM PACHOI0KEH BEKTOP

I') KBaJIpaTHBI KOPEHb U3 JUIMHBI BEKTOpA

6. JlaiiTe onpeneneHne KOJUIMHEAPHBIM BEKTOPaM:

a) BEKTOPBI, OTJIMYHbIC OT HYJIS U HaXO/SIIMecs Ha OJHOM MO0 mapaieIbHbIX MPSMBIX
0) BEKTOPbI, paCHOJIOKEHHbIE MEPIEHAUKYIISIPHO APYT APYTY

B) BEKTOPbHI, PACIIOJIO0KEHHBIE B OTHON Y€TBEPTH KOOPAUHATHON TIOCKOCTH
T') BEKTOPbI, MOJYJIU KOTOPBIX PAaBHBI

7. BeiOepute purypsl, cocTosimue u3 AByX nap KOJUIMHEAPHBIX BEKTOPOB:

A\ // \ \\\ \

\

a) Bce n300paxxeHHbIE GUTYPBI

0) pom0, KBaapar, mapaieorpaMmm

B) Tpamenus, KBajapar, poMo

I') KBaJIpaT, apajjieiorpamMm, Tpamneus

8. JIBa KoJUTMHEAPHBIX BEKTOpa UMEIOT pa3Hoe HampasieHue. Kak oHu Ha3pIBatOTCSA?
a) COHaIpaBJICHHbIE

0) pa3HOHaINpaBIICHHbIE

B) MPOTHBOTIOJIOKHO HAIIPABJICHHBIE

T') HEHaNpaBlIeHHbIE

9. CBOJiCTBO paBHBIX BEKTOPOB 3aKJIFOUAETCS B TOM, UTO:

a) OHU KOJUTMHEAPHBI

0) OHM COHAMpPaBICHBI

B) UX JUTMHBI PABHBI

') OHU 00JIaJJal0T BCEMH MEPEUUCICHHBIMHU CBOMCTBAMU

10. [Tpu yMHOKEHUH BEKTOpa HA YHCIIO TIOTYYaeTcs. .. 3aKOHUNTE YTBEPKICHHE:
a) BEKTOp, KOJUIMHEAPHBIA NCXOTHOMY

0) BEKTOD, paBHBIN UCXOAHOMY

B) BEKTOP, IPOTUBOMOJIOKHBIA UCXOTHOMY

T') MOJIOXKUTETHFHOE YHCIIO

K4 k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbli | 6 a B 0 0 a 0 B r a
0TBET
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Pasznen 9. I'eomerpusi. MHOrorpaHHHUKH.

1. B xakux equHUIIaX U3MEPsETCS 00beM MHOTOTpAaHHUKA?

a) B METpax

0) B KyOMUeCKrX MeTpax

B) B KBaJIpaTHBIX METPAX

T') B IBYI'PaHHBIX Tpajycax

2. [1nomaap mMosHONM MOBEPXHOCTH MPU3MBI BEIYUCISETCS 10 (hopMmyIe:
a) S = Sook + 2 SOCH.

0) S6ok =Poca*H

B) S = book + S SOCH

r) S60k =2Poca*H

3. Uto siBisieTCs OCEBBIM CE€UEeHHEM KOHYca?

a) paBHOOCIPEHHBIN TPEYTOIBLHUK

0) paBHOOEIpEHHAS TpaNeIHs

B) IPSMOYTOJIBHUK

T') IPSMOYTOJIbHAS TPATICIIHS

4. Kakas ¢urypa noigydaercs Ipy BpaIleHUH MPSMOYTOJILHOTO TPEYTOJbHUKA
BOKPYT OJTHOTO U3 CBOUX KaT€TOB?

a) KOHYC

0) yceueHHBIN KOHYC

B) MpamMua

I') yceueHHas nupaMuja

5.0cHOBaHUS MPU3MBI BCE JISKAT B IMIIOCKOCTAX:

a) B POTUBOIOJIOKHBIX

0) B MaTeMaTHYECKUX

B) B IapajlieIbHBIX

T') B JIFOOBIX

6.Ykaxure, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET Co/iepKaThCs B pu3me?
a)9

0) 6

B) 3

r) 12

7. 3axoHUHUTE MpeIoKeHNe: MHOTOYTOJILHIUKH B OCHOBAaHUH YCEYEHHOMN MUPAMUJIBL. . .
a) paBHbIE

0) mogoOHbIE

B) CXOXHE

r) Jr00BIe

8. BeIlpaxkeHue: «cymma mpex usmepeHull Keaopama pasHa Keaopam OUda2oHA Uy TPUHAAIE)KUT TOMY
CBOWCTBY MapauleJIenumnes]

a) MPSAMOMY TapaJIJICICTTUIIETY

0) mapajuienenumnesy

B) MPSIMOYTOJILHOMY TapaJuIeIIeuIeny

I') TPEYroJbHOMY Mapajliesenuney

9. lllecTh yrioB u 1IeCTh TPEYTOIBHUKOB, 3TOT MHOTOI'PAaHHHK —

a) yCe4€HHOM mupaMuaoi

0) IIEeCTUYTOJIbHOM MPU3MOI
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B) IapajuieyenuIe]

I') HIECTUYTOJIbHASI TUpaMKIa

10. Kakue paBHOCTOpOHHHE (UTYPBI BXOAT B TETPAdIEP:
a) MATUYTOJIbHUKH

0) TpEYroJIbHUKU

B) IIECTUYTOJIbHUKH

T') 4YeTBIPEXYTOIbHUKI

Kiawud k Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
[paBuibHblid | 0 a a a B a 0 B r 0
OTBET

Pasnea 10. YucioBble u OyKBeHHbIe BbipakeHus1. KommiekcHblie yncia.

1. Uemy paBeH KBajipaT MHUMOH €IUHHIIbI?
a) -1

6)0

B) 1

r)4

2. Kak Ha3bpIBaroTCs 4ncia Buja X + yi?

a) LeJIbIMU

0) COnpsHKEHHBIMU

B) HEUTpPaIbHBIMU

I') KOMILJICKCHBIMU

3. Kakoii 6ykBoii 00bIYHO 0003HAYAETCSI KOMIUIEKCHOE YHUCII0?
a) z

0)d

B) k

r)u

4. Kaxoif 3HaK HY»KHO [TOCTaBUTh MEX/1y MHUMOMW €IMHULIEN U IeHCTBUTEIBHON OTPULIATEIbHON

eIMHULIEN?

a) >

0)=

B) <

)~

5. Kakoe uncio He ABageTCsI MHUMOW € qUHUILIEH?

a) 4

0) 2i

B) 71

)i

6. Kak nassiBaroTcst yncia a + biu a - bi?

a) B3aMMHO COTIPSHKEHHBIMU KOMIUIEKCHBIMU YHCTIAMH
0) B3aMMHO 3apsHKEHHBIMH KOMILIEKCHBIMH YUCIIaMU
B) B3aHMHO HANPSHKCHHBIMU KOMIUICKCHBIMU YHCIIAMH
T') B3aMHO TTOPAKCHHBIMU KOMIUICKCHBIMHU YHCIIAMH
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7. Kakoii natunckoil OykBoi 0003Ha4aeTcsi MHUMAas €IUHHIA?
a) |

0)a

B) 1

r)e

8. Uemy pasen i*?

a)0

0) 1

B) 16

r)-1

9. U3 xakux yacTel COCTOUT 000 KOMIUIEKCHOE YHCII0?

a) NEeWCTBUTEIIPHOW U MHUMOM

0) HacrosIIel 1 OOMaHYNBON

B) peajbHON U JIOKHON

T) (haKTHUECKOH U YCIIOBHOM

10. Yro sBsETCS BEMIECTBEHHOW YacThIO B BRIPAKCHUH M + ni?
a) +

0)1

B) M

r)n

Kiaiu k Trecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBUIbHBIH a r a 0 a a B 0 a B
OTBET

Paszjnen 11. DiieMeHThl KOMOMHATOPUKHM, CTATUCTHKH M T€OPUHU BeposiTHOCTel. OCHOBHBIE
MOHATUA KOMOUHATOPUKH.

1. KombunaTopuka — 3710:

a) pa3en MaTeMaTHKu

0) paznen ¢pu3nKu

B) paszziesl XuMHUH

2. CoennHEeHHUs, KaXKJ10€ U3 KOTOPBIX COAEPKUT M AJIEMEHTOB, B3STHIX U3 JAHHBIX N; OJJHO COEAMHEHHE
OTJIIMYAETCS OT APYTOTo MO KpaiHeH Mepe OJHUM 3JIEMEHTOM WM TIOPSIIKOM HX CIIeIOBAHHUSA,
Ha3bIBAIOTCS:

a) Coueranus

0) [lepecTanoBKH

B) Pazmenienus

3. CoenuHeHus1, U3 KOTOPBIX KaXKI0€ COAEPKUT BCE JJAHHBIE N; OJHO COEIMHEHHE OTIMYACTCS OT APYTOro
TOJIBKO TOPSIKOM PACIIONOXKEHHS HJIIEMEHTOB, Ha3bIBAIOTCS:

a) Pasmemenus

0) [lepecTanoBkH

B) CoueTtanus
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4. CoequHEeHHMSI, KOK0€ U3 KOTOPBIX COJEPKUT M AJIEMEHTOB, B3AThIX U3 JAHHBIX N; OJJHO COCIUHEHUE OT
JPYToro OTJINYaeTcs o KpaitHel Mepe OJJHUM 3JIEMEHTOM, Ha3bIBAOTCS:

a) [lepecranoBKHM

0) Pazmemnienus

B) CoueTtaHus

5. CKOIBKUMHU cIIOCOOAMM MOKHO Pa3MECTUTDH Ha MOJIKE 5 KHUT:

a) 12

0) 120

B) 210

6. KomOunaropuka oTBe4aeT Ha BONPOC:

a) CKOJIbKO pa3IUYHbIX KOMOMHAIIMI MOXKHO COCTaBUTh U3 AJIEMEHTOB IaHHOTO MHOXECTBA +
0) KaKOBa YacTOTa MaCCOBBIX CIIyYailHbIX SBJICHUN

B) C KaKO#l BEpOSTHOCTBIO IPOU30UJIET HEKOTOPOE CiIy4aiiHoe COObITHE

7. Beibepute U3 mpeyioKeHHBIX MHOKECTB MHOKECTBO HATYPATBHBIX YHCEI:

a) Q

0) N

B) G

8.CKOJIBKMMH CITOCO0aMU MOYKHO PacCTaBHUTh 4 pa3IMIHbIC KHUTH Ha KHUKHOU TOJIKE:

a) 36

0) 20

B) 24

9. B xop3une nexat rpudsl, cpenu koTopbix 10% 6enbix u 40% prokux. KakoBa BeposSTHOCTH TOTO, YTO
BBIOpAaHHBINA TPUO OEIBIN MM PHDKUIL:

a) 0.1

6) 0.50

B) 0.5

10. TepmMun «kOMOMHATOPHKA» OB BBEJIEH B MATEMAaTHUCCKUI OOUXOI:

a) JleliOHuIIEM

6) KommoropoBsiM

B) ["apaHepom

K4 k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IlpaBuiabHbl | a B 0 B 0 a 0 B B a
O0TBET

Paznea 12. DieMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TeOPUH BeposiTHOCTel. OCHOBHBbIE
MOHSITUSI TEOPUH BEPOSITHOCTEN.

1. Yka3arp BepHOE omnpesieieHue.

CymMoii 1ByX COOBITHI Ha3bIBAETC:

a ) HoBoe coObITHE, COCTOSIIEE B TOM, YTO MIPOUCXOAAT 00a COOBITHS OJTHOBPEMEHHO

6 ) HoBoe co0OnITHE, cocTosIIIEe B TOM, UTO MIPOUCXOIUT UITH MIEPBOE, UM BTOPOE, WM 00a BMECTe
B ) HoBoe cobOniTuHE, cocTosee B TOM, UTO MPOUCXOIUT OJTHO HO HE MIPOUCXOIUT JIPYroe

2. Ykazath BepHOE ONPE/ICIICHHE.

[IpousBeneHrneM ABYX COOBITUI Ha3bIBACTCS:
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a ) HoBoe coObITHE, COcTOsIIEE B TOM, YTO IIPOUCXOAAT 00a COOBITHS OJJHOBPEMEHHO

0 ) HoBoe coOrITHE, cocTOsIIIEE B TOM, YTO MPOUCXOIUT UJIH MIEPBOE, WU BTOPOE, I 00a BMECTE
B ) HoBoe cobObiTHE, cocTosIee B TOM, UTO MPOUCXOIUT OJTHO HO HE MIPOUCXOIUT IPYyroe

3. Yka3arb BepHOE OIpe/IeIICHHUE.

BeposiTHOCTBIO COOBITHS Ha3bIBAETCS:

a ) IpOM3BEICHUE YUCIIAa UCXOI0B, OJaronpusATCTBYIOIIUX MOSIBICHUIO COOBITHS Ha 00IIee YHCIIO
HCXOJI0B

0 ) cyMMa 4rclia KICXOJI0B, OJIarONpHsITCTBYIONIUX MOSBICHUIO COOBITHS U OOIIET0 YKCIa UCXO/I0B
B ) OTHOIIICHUE YMCJIa UCXOJI0B, OJIArONPHUSATCTBYIOIIUX TOSBICHUIO COOBITHS K O0OIIEMY YHCITY UCXO/I0B
4. Yka3zaTb BepHOE yTBepKJIeHHE. BeposTHOCT HEBO3MOKHOTO COOBITHSI:

a ) OOJIBIIIC HYJISI 1 MCHBIIIEC €TUHUIIBI

0 ) paBHa HYJIIO

B ) paBHA CIMHUIIE

5. Yka3arb BepHOE yTBEpKACHHE. BEpOSTHOCTH TOCTOBEPHOTO COOBITHS:

a ) OOJIBIIIE HYJIS U MEHBIIIE AMHUIIBI

0 ) paBHa HYIIIO

B ) paBHa €/IMHULIE

6. Yka3arb BepHOE CBOMCTBO. BEposSITHOCTD ClTydyallHOTO COOBITHSA:

a ) OoJIbIIIE HYJISA U MEHBIIIE SAUHUIIBI

0 ) paBHa HYIIIO

B ) paBHA €IMHULIC

7. Yka3arh npaBUIbHOE YTBEPIKICHUE!

a ) BeposiTHOCTH CyMMBI COOBITHII paBHA CyMME BEPOSITHOCTEHN 3TUX COOBITHI

0 ) BeposiTHOCTD CyMMBI HE3aBUCHMBIX COOBITHI paBHAa CyMME BEPOSITHOCTEH 3TUX COOBITUI

B ) BeposiTHOCTH CyMMBI HECOBMECTHBIX COOBITUI paBHA CyMMeE BEPOSTHOCTEN ITUX COOBITUH

8. Ykazarh paBUWIbHOE YTBEPKICHUE:

a ) BeposiTHOCT pon3BeIeHNUS COOBITUI paBHA MIPOU3BEACHUIO BEPOSITHOCTEHN 3TUX COOBITHI

0 ) BepoATHOCTh pOU3BEACHUS HE3aBUCHUMBIX COOBITHI paBHA TPOU3BEICHUIO BEPOSITHOCTEHN 3TUX
COOBITUI

B ) BeposiTHOCTH Mpou3BeieHNs HECOBMECTHBIX COOBITHI paBHA MPOM3BEICHUIO BEPOSATHOCTEH ITHUX
coOBbITHI

9. Yka3zarp BepHoe onpeneneHue. CoobITHe 3TO:

a ) DIeMeHTapHbBINA UCXOT

0 ) [IpocTpaHcTBO AIEMEHTAPHBIX UCXOI0B

B ) [loqMHOXKECTBO MHOKECTBA AIIEMEHTAPHBIX HCXOJI0B

10. Yka3ate mpaBuiIbHbIN 0TBET. Kakue coOBITHS HA3BIBAIOTCS TUIIOTE3aMu?.

a ) r00bIe MOMAaPHO HECOBMECTHBIE COOBITHS

0 ) momapHO HECOBMECTHBIE COOBITHS, 00beTUHEHNE KOTOPBIX 00pazyeT T0CTOBEPHOE COOBITHE

B ) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITUI

K4 k Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbli | 6 a B 0 B a B 0 B 0
OTBET
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Pa3znen 13. YpaBHeHMs U HepaBeHCTBA.

1.Yemy paBeH X B ypaBHerun 333 = 277

a) 2

0)1

B) 0

r4

2. Kakoro mMeTojia pemeHus oKa3aTebHbIX YPaBHEHUI He ObIBaeT?

a) rpaduUeCcKOro MeToIa

0) MeTo/a 3aMEHBI TIEPEMEHHBIX

B) METO/1a IMOMCKa 00J1aCTH 3HAYECHUH

I') IPUHIIMIIA PABEHCTBA MOKa3aTemneit

3. Eciin 00e yacTu HepaBeHCTBAa YMHOXKUTH WM Pa3/IeIUTh Ha OJIHO U TO K€ MOJOKUTEIBHOE YHUCIIO, TO
... HEpaBEHCTBA HE U3MEHUTCS:

a) 3HaK

0) JeBas 4acTh

B) IpaBas 4acTb

4. OTHOIIEHHUE, CBSA3BIBAIOIICE JIBA YHCIIA WIIM UHBIX MATEMAaTHIECKUX 0OBEKTa C MOMOIIBIO OJTHOTO U3
MIEPEYUCIICHHBIX HUXKE 3HAKOB:

a) paBEHCTBO

0) HEpaBEHCTBO

B) pallMOHAILHOCTb

5. PemuTe nBOIHOE HEPAaBEHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-15<x<15

6. Haiinure pemenue ypaBHenus 2x + 3y = 2:

a) (5; -4)

6) (-5; 4)

B) (-5; -4)

7. BeiOepuTe IMHEWHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMH:

a)xy + 6 =26

0)3x—y=18

B) (x +4) (y —3) =5

8. CucreMa ypaBHEHUH, KaXx/10€ ypaBHEHHE B KOTOPOIl SABIIsETCS TMHEHHBIM — alNre0pandeckum
ypaBHEHHMEM IEpBOM CTETEHU:

a) cucTeMa KpUBOJIMHEHHBIX YpaBHEHUIH

0) cucrema JMHEHHBIX yYpaBHEHHH

B) CUCTEMa JIMHEHHO-IIPOCTBIX YPaBHEHUH

9. Cucrema, y KOTOPOI YHMCIIO HEU3BECTHBIX OOJIbIIIE YUCIIa YPAaBHEHUH SIBISETCS:
a) HEOTpeACIICHHON

0) HeooMpeneIEHHOM

B) TIepeonpeaenEéHHON

10. Beipazure nepeMeHHyI0 X 4epe3 IEPEMEHHYIO y U3 ypaBHEHUS -0y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B) X =8 — 3y
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Kiarou k Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
[paBuibHbIi | a B a 0 B 0 0 0 0 a
OTBET

Paznen 14. UnciioBblie 1 OyKBeHHbIE€ BbIpaKeHUs1. MHOT04JIEeHbI.

1. Packpoiite ckoOKHu ¥ pUBEANTE MO00HBIE citaraeMble: 3X — (x+3):
a) 2x-3

0) 2x+3

B) 4x+3

2. MHOTO4JIeH X + y SIBIISCTCS:

a) TPEXWICHOM

0) IBY4ICHOM

B) KBaIpaTHBIM

3. MHorouneH x +y + z sBnsiercs:

a) TPEXWICHOM

0) ABY4ICHOM

B) KyOHMYECKUM

4. K MHOrOWI€eHy ... IpUOABUTH IPYroil MHOTOYJICH:
a) HeJb3s

0) MOXXHO

B) 3aBUCHUT OT yCIIOBHS 33/1a4U

5. VI3 MHOrOWIEHA ... BBIYECTH APYIOM MHOTIOUJIEH:
a) HeJb3s

0) MOKHO

B) 3aBHCHT OT YCJIOBUS 33/1a4H

6. MHOTO4JIEH MOYKHO TIPECTaBUTh B BHJIE:

a) IPOM3BEACHUS MHOTOYJICHOB

0) CyMMbI MHOTOWICHOB

B) 4YaCTHOTO MHOT'OYJIEHOB

7. Cymma OJTHOUJICHOB:

a) MHOTO4JICH

0) pa3HOCTh MHOTOUJICHOB

B) 3aBUCHUT OT 33JIa4H

8. MHOTOUJIEH MOXHO TIPE/ICTAaBUTh B BUJIE:

a) MPOM3BEACHUS MHOTOWJICHOB

0) 4aCTHOTO MHOTOYJICHOB

B) Pa3HOCTH MHOT'OYJICHOB

9. Ecnii MHOTOUJIEH COCTOUT U3 TPEX YJICHOB, TO TAKOH MHOTOUYJICH HA3bIBAIOT:
a) TPEXWICHOM

0) ABy4ICHOM

B) KyOMUECKUM
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10. SBnsercs nu uncaoBoe BelpakeHue 5 — 4 + 9 MHOTOUIIEHOM:
a) na
0) HeT

Kiawud k Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IpaBuIbHBIIH a 0 a 0 0 0 a B a a
OTBET

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepumn oneHku:

«5» — ot 86% 1m0 100% mpaBUILHBIX OTBETOB.
«4» — o1 76% no 85% npaBUIIBLHBIX OTBETOB.
«3» — 01 61% 10 75% npaBUIbHBIX OTBETOB.
«2» —menee 61% npaBUIBHBIX OTBETOB.




Taoauna 3 - ®opma HHPOPMALMOHHON KAPTHI 0aHKA TECTOBbBIX 3aIaHU I

HaumeHoBaHue pa3jie/ioB Bcero KoanuectBo ¢gopm T3 KonTposmpyembie
T3 OTkpbITO | 3aKPBITOTO Ha KOMIIETeHIIU U
Ynopsgoyenune
0 THIIA THIIA COOTBETCTBHE
Paszen 1. Yucnosble 1 OyKBEHHBIE BBIPAKEHHUSL. 10 2 8 - - OK 01, OK 02,0K 03, OK 04,
Pa3zputne MOHATHS O YHCIC OK 05,0K 06,0K 07
Paznen 2. OyHKIMN 10 - - - - OK 01, OK 02,0K 03, OK 04,
OK 05,0K 06,0K 07
Paznen 3. TpuroHoMeTpus 10 - - 1 - OK 01, OK 02,0K 03, OK 04,
OK 05,0K 06,0K 07
Pasznen 4. Hayana MaTeMaTHYECKOIO aHaIM3a. 10 - 9 1 - OK 01, OK 02,0K 03, OK 04,
IpousBoaHast GyHKIIUH OK 05,0K 06,0K 07
Pazmen 5. T'eomerpus. [IpsiMbie U TITOCKOCTH B 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
IPOCTPAHCTBE OK 05,0K 06,0K 07
Paznen 6. UnciaoBsie U OYKBEHHBIE BRIPAKESHHUS. 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
CreneHu U KOpHH OK 05,0K 06,0K 07
Pasnen 7. Havama MareMaTHYECKOTO aHAIM3A. 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
WHTerpan u ero npuMeHeHue OK 05,0K 06,0K 07
Pasznen 8. I'eomerpust. KoopauHATHI H BEKTOPHI 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
OK 05,0K 06,0K 07
Paszzen 9. T'eomerpust. MHOrOrpaHHUKH 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
OK 05,0K 06,0K 07
Pazmen 10. YuciaoBbie U OYKBEHHBIE BEIPAYKEHUS. 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
KoMiuiekcHble uncia OK 05,0K 06,0K 07
Paszzmen 11. DneMeHTh KOMOWHATOPHKH, 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
CTAaTUCTUKU U TEOPUH BeposaTHOCcTel. OCHOBHBIE OK 05,0K 06,0K 07
HOHATHS KOMOMHATOPUKH.
Paznien 12. DneMeHThI KOMOUHATOPHUKH, 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
CTAaTUCTUKH U TEOPUHU BeposaTHOCTeH. OCHOBHBIE OK 05,0K 06,0K 07
IMOHATHUA TCOPUHU BepOHTHOCTeﬁ
Paznen 13. YpaBHEeHUS U HEpABEHCTBA 10 - 10 - - OK 01, OK 02,0K 03, OK 04,
OK 05,0K 06,0K 07
Pasznen 14. YucioBbie # OYKBEHHBIC BHIPAXKEHUSL. 10 - 10 - - OK 01, OK 02,0K 03, OK 04,

MHorouJjieHbl

OK 05,0K 06,0K 07

67



v LR

4.5 IlpakTuyeckue padboThl
IIpakTuyeckoe 3ansaTue Nel
Yucia v BbIYUCICHUSA
Heab: ymeTs onepupoBaTh NOHATHUSAMHU: HATYPAIBHOE YHUCIO, LEI0€ YHUCIO, OCTATOK MO MOAYJIO,

palMOHAIBHOE YUCIO, UPPALUOHATBHOE YHMCIIO, MHOXXECTBA HATYypPaJbHBIX, IEJbIX, PALHMOHAIBHBIX,
JCHUCTBUTENBHBIX YUCEI; YMEHUE WCIIOIh30BaTh MPU3HAKU JICTMMOCTH, HAUMEHBIIIUN OO ICTUTENh U
HauMeHbIee obIee KpaTHoe, anroput™ EBkimuaa

3ananue:

1. HaiimuTe aOCOIOTHYIO MOTPEIIHOCTh OKPYTJICHUS rciia 3,7 10 OIMKalIIero meyoro Yucia.

xy+y? 3x .
* —— HaluTe ero 3HaueHue npu X=18, y=7,5
15x x+y

2. YpocTute BblpakeHNE

3a%+43ab+3b?% 2a%-2b2
4a+4b 9a3-9b3

KoHTpoJsibHbIE BONIPOCHI A5l 31U THI:
Kakwue 3HaeTe cBOKCTBA OTHOIIECHUS IETTMMOCTH Ha MHOYKECTBE HATYPaJIbHBIX YUCEN?
Yro Takoe mpocToe uncio?
Cdhopmymupyiite TeOpeMy O JEIEHUH C OCTaTKOM.
Uto Takoe B3aMMHO TIPOCThIE Yncia?
Pasnosxure Ha mpocTbie MHOXUTENH uKciio 630.

IIpakTHyeckoe 3ansaTHE Ne2
JIuHeliHble ypaBHeHH S U HEPABEHCTBA
Heab: ymeHue pemiaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MMOMOIIBIO PA3IMYHBIX MPUEMOB; peIIaTh

YpaBHCHHs, HCPABCHCTBA U CUCTCMBI C IMApaMETPOM; NNPUMCHATL YPABHCHUA, HCPABCHCTBA, X CHUCTCMBI
AJI1 pCIICHUA MATCMATUYCCKHUX 3aa4 U 3a1a4 U3 pa3JIMYHbIX obnacreit HAayKH U peaHBHOﬁ KHN3HU,

3ananue:
1. Pemure HepaBenctsa a) 1-5x = —6x +8; 6)x2—2x—8<0
6 1 1
2. PemuTe ypaBHEHHE a) X — S = -1 0) e 2 6=0
2-25>0
3.P { X
ELINTE CHCTEMY HEPABEHCTR) = . "0~ o

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
. Kakue ypaBHeHHS Ha3bIBAIOTCS JTMHEUHBIMH.

1

2. CchopmynupyiiTe alrTOpUTM pEIICHHUs JINHEHHBIX HEPaBEHCTB.
3. Uto Takoe OTpe30K, MHTEPBAJI U MOTYUHTEPBAI?

4. ChopmynupyiiTe alrOpUTM pEIICHUs KBaJAPaTHBIX YPAaBHEHUM.
5. Uro Taxoe OJ13?

IIpakTnueckoe 3ansaTHe Ne3
DOyHKUNH
Heab: ymeHnue cBOOOAHO ONMEPUPOBATH MOHATUSIMH: YETHOCTb (PYHKIMH, MEPUOAUYHOCTb (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIMHU, HAanOOoIbllIee U HauMEHbIIIee
3HaYeHUs QYHKIIMHU Ha IPOMEXKYTKE;
3aganue:

o N9-x?
) y=v16-x" g Y= x=3)x-1)

6) y=2x"+x°

1. Haiimute obmactes onpeeneHust GyHKINH: a

—x2 _
2. UccneyiiTe Ha 9eTHOCTB M HedeTHoCTh GyHkmum:  a) J — X 1;
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2
3. Ipu kaxux X dynxmust Y = X~ 6x—7 BO3pacraer?
X+1, x<-1
= x* -1, x>-1
4, Jlana ¢GyHKIHSA " 77 7 Bpruucnmre F(0) : f(2) , f (_1), f (_2); nmocTpouTe rpaduk
JTAHHOHM (YHKITHH.
y :—‘x2 —6x+5‘

5. [Toctpoiite rpaduk GyHKIUN

KonTpoabHbie BONPOCHI IS 3aIUTHI:
ChopmynupyiiTe onpeaeneHne YucioBor (GYHKIIMU OTHOU MEPEMEHHOM.

Yro takoe rpaduk GyHKIHHA OJHON IEPEeMEHHOMH?

[TpuBenute npumep rpaduuecKoro 3aaHust pyHKIUH.

Kak o rpaduky pynkiun Haiitu o0nacts ee 3Hauenus? [IpuBenure npumep.
[TpuBenuTe mpUMeEp CIOBECHO 331aHHON (DYHKIIHUH.

IIpakTHyeckoe 3ansaTHe Ned

Yuc0Bast OKPYKHOCTh
Heab: popmupoBaTh yMEHNE HaXOJUTh HA YUCIOBOW OKPYKHOCTH TOYKY, COOTBETCTBYIOIIYIO JAHHOMY

YUCITY.
3anaHue:

1.Beraucnure 1)sin (MTR); 2) sin (%Z”); 3) cos (— 5?”), 4) sin (_Tsn)

2. lano: sina = —%rne T<a< 3777 Haiinure COs | 192 Clga 5

KonTpoJibHbIe BONPOCHI IS 3alIUTHI:
1. Onpenenenne cuHyca YUCIOBOIO apryMEHTa.

2. OnpenesneHre KOCHHYca YUCIOBOIO apryMeHTa.
3. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

4. PaguanHas Mepa yria.

5. OrMethTe 16 TOYEK HA YUCIOBOM OKPYKHOCTH.

IIpakTH4eckoe 3anaTHE NeS
DOYyHKIUH
Hean: ¢dopMupoBaTb yMeHHE CTPOUTh TIpadUKU TPUTOHOMETPUUYECKMX  HM3YUYEHHBIX (DYHKIHIH,
BBINOJIHATE MPeoOpa3oBaHus rpauKoB.
3aganue:
1. [Toctpouts rpaduk GyHKIMH Y= SiN X.

2. IToctpouts rpaduk GyHKIUU F(x) =3cos 2x .

KoHTpoJibHBbIe BOPOCHI IS 321U THI:
1. [lepeuncnuTe OCHOBHBIE CBOWCTBA (PYHKIIUUA Y=COSX.

2. [TepeuncnuTe OCHOBHBIE CBOICTBA (PyHKIMH Y=SINX.
3. Uro Takoe ropru30HTAIBHBIC U BEPTUKAIBHBIC aCHMITTOTHI?

IIpakTHyeckoe 3anaTHE N7
Tpuronomerpuyeckne ypaBHeHusl 1 HePaBeHCTBA
Hean: popmupoBaTh yMeHUE peniaTh TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.
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3amanme:

~ |G

1. Pemnte ypaBHeHne: a) 2C0S X +v/3=0, 6) sin 2x =—

V3

2. Pemnte HepaBeHCTBA SINX > 2

2
3. Peumre ypaBHenne: 2C08° X +3C0sX+1=0,
4. Pemmre HepaBeHCTBO Sinx + sinx + 1 < 0.

KoHTpoJibHbIe BOPOCHI 1JIS1 321U THI:
1.3anumure GopMyJIbl sl PEIICHUS] TPUTOHOMETPUYECKOTO YpaBHEHHsI SiN X=a.

2. 3anumute GOPMYIIBI TSl PEUICHUS TPUTOHOMETPHUYECKOTO YpaBHEHHS COS X=a.
3. 3anumuTe GOPMYIIBI IS PEIICHUSI TPUTOHOMETPUIECKOTO yYpaBHEeHHS 1g X=a.
4. 3anumute GOpMYIIBI TSl pEIICHHUS TPUTOHOMETPHUYECKOTO ypaBHEHUs Ctg X=a.

IIpakTuyeckoe 3ansaTne Ne§
Tpuronomerpuyeckue pyHKuuu
Heab: dopmupoBaTh yMEHUS TPHUMEHATH  TPUTOHOMETPUYCCKUE (GOPMYIBI Uil MPEOOPa30OBAHHS
BBIPA)KCHU.
3ananue:

1. Boraucaure cos (105°)
36 c0s102°+sin102° \34sh1100°
Sin204° 7 sin260°

2. Beraucnure a)

KoHTposbHbIe BONIPOCHI IS 3aIMUTHI:
1. anumuTe GopMyITBl ABOWHOTO apryMEHTA.

2. 3anummte GOpMYITBl CyMMa CHHYCOB U pa3HOCTb CHHYCOB.
3. 3armumuTe GopMyITbI CyMMa KOCHHYCOB U Pa3HOCTh KOCHHYCOB.

IIpakTnueckoe 3ansaTue Ne9
IIpounsBonnas pyHkuuu
Heab: popmupoBaTh yMEHNE BBIUUCIATH MIPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMIIO3UIIMU
byHKIMI
3aganue:
Haiinute npon3BoaHyo GyHKINU
1)y = 4x5 — 10x% + 6x + 2

2)y =sinx

2x+1
Ay =—7
4y = (x3—4x?)(x* - 7)
6)y=2x—-1
Ny=x3—6x%+9x—11
8)y=x""°

2

11)y:x_6

15) y = 4cosx - x°
KoHTpoJibHBbIe BOPOCHI IS 321U THI:
1. Yto Ha3BIBAIOT MPEACIIOM YHCIOBOM MOCIEI0BATEIFHOCTH?

2. CdopmynupyiiTe onpeneneHnue Mpou3BOAHOM.
3. 3anummure GopMyITy IPOU3BOIHON MPOU3BEICHUS.
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4. 3anummurte GopMyITy IPOU3BOIHON YaCTHOTO.
5. 3ammmmre Gopmyiry TpOU3BOAHON CIOKHON (YyHKIIUH.

IIpakTyeckoe 3ansaTue Nel0
IIpumeHnenune npou3BOAHON QYHKIIUN
Less: ymers onepupoBaTh NOHATUSAMH: TEpBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPUYECKUN U

¢bu3nvecKkuil CMBICIT POU3BOIHON (POPMUPOBATH YMEHUE PUMEHSTH MPOU3BOIHYIO MPH PEHICHUH 3a7a4
Ha IBUXCHHC.
3ananmue:

1. CocTaBUTh ypaBHEHHE KacaTelbHOI K napabone Y = X° —4X + 3, ecin KacaTenbHas 06pa3yer ¢ 0ChI0
Ox yron 45°.

2. MartepuaibHas TOUKa JIBIKeTCs 110 3aKkony S(t) = 6t° —t? (m). Haiiute CKOpOCTb M yCKOPEHHE B
momMmeHT Bpemenu t; =10 (c).

3. UccrenoBarh ¢ HOMOIIBIO Tpon3BoaHoi (pynkimio f(X)= 2x3-3x2-4

KoHnTpoJsbHbIe BONPOCHI AJI51 3A1UThI:
1. Yo xapakTepusyeT CKOPOCTh U3MEHEHUs (PYHKIIMU OTHOCUTEIbHO U3MEHEHHUS apryMeHTa?

2. Kak BBIYUCITUTH YTII0BOH KO3 (GUIMEHT KacaTeIbHOM K KpUBOW B JAHHOW TOUYKE?

3. KakoB reomeTrpudeckuii cMbICl Ipon3BoiHON? Kak reoMeTpuyecky onpeaeanuTb 3HaUeHNe
MPOU3BOAHOMN B TOUKE?

4. B yeM 3aKiIH04aeTcsi MEXaHUYECKUIA CMBICI IPOU3BOIHON ?

5. Kak HaliTu MTHOBEHHYIO CKOPOCTb MPSIMOJIMHEHHOI0 HEPAaBHOMEPHOTO JIBUKECHUS?

6. IlpuBeanTe MpUMeEpH UCTIOIH30BAHUS TIPOU3BOIHOM NP ONPEACTCHUNA CKOPOCTH PA3THIHBIX
MIPOIIECCOB.

paxkTnyeckoe 3ansitue Nell
IIpyMeHeHNEe AaKCHOM CTepeoMeTPUM
Heab: chopmupoBath ymMeHUE POPMYITUPOBATH OMPEACICHUS, AKCHOMBI H TEOPEMBI, IPUMEHSTH HX,

IIPOBOAMTH JOKA3aTENbHBIE PACCYKACHUS B XOI€ PEILEHUS 3a1ay.

3aganue:

1. TT10CKOCTE oL MPOXOIUT Yepe3 cepeauHbl 00KOBBIX cTOpoH AB u CD Tpameruu ABCD — Touku M u N.
a) [lokaxwure, uro AD|| a

0) Haiinute BC, ecnmu AD = 10 cm, MN = 8 cm.

2. [lpssmast MA nipoxoaut uepe3 BepmnHy kBaapara ABCD 1 He JIeXKHT B TUIOCKOCTH KBaipara.

a) [lokaxure, utro MA u BC — CKpeuuBarouecs npsmele.

6) Haiigute yron mexay npsmeiMu MA u BC, eciiu yron MAD pasen 45°

3. Touka M ue nexwur B miockoctu tpanenuu ABCD (AD||BC).

a) [lokaxure, uro TpeyronbHuku MAD u MBC umerot napauienbHble CpeIHUE JIUHUN

0) Halinure muymHb 3TX cpenaux muHui, eciu AD - BC = 5:3, a cpeHsst TUHUS Tpanenuu paBHa 16 cm.

KoHTpoJsbHbIe BONIPOCHI AJI51 3ALUThI:
1. Yto Takoe crepeoMeTpusi?

2. Yto Takoe akcuoma?

3. ChopmynupyiiTe akCHOMBI CTEPEOMETPHUH.
4. Copmynupyiite cneacrue 1 U3 akcuom.
5. Chopmynupyiite crieacTBue 2 U3 akCHOM.
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IIpakTnyeckoe 3ansaTue Nel2
MapajieJbHOCTH NPAMBIX U IJIOCKOCTEN
Heab: dbopMmynupoBaTh yMEHHE OMpEICIICHUS, aKCHOMBI W TEOPEMBI, MapalICIbHOCTH MPSIMBIX U

IUIOCKOCTEH U MPUMEHSTh UX, IPOBOIUTH JI0Ka3aTelbHbIC PACCYKICHUS B XO/€ PEILICHUs 3a/a4.
3ananmue:

1. Tpsimbie a u b nexxaT B mapauiebHbIX IUIOCKOCTSX o ¥ 3. MOTYT Jii 9TH MPSIMbIE OBITh:

a) mapaJijiesIbHbIMHU;

0) CKpEeIMUBAOIIUMHUCS?

Crenaiite puCyHOK JJISl KQXKJJOTO BO3MOXHOT'O CITyYasi.

2. Yepes Touky O, JIEKAILIYI0 MEXKIY MapauICIbHBIMK IIOCKOCTSIMHU O U [3, IpoBeaeHbI mpsiMbie | 1 m.
[psimast | mepecekaer mockoctu o u f B Toukax A1 1 A2 COOTBETCTBEHHO, psiMasi M — B Toukax Bi u Bo.
Haiinure iy otpeska A2B2, ecnmu A1B1 =12 cm, B10 : OB, =3 : 4.

KoHTpoJibHbIEe BOPOCHI ISl 3A1MTHI:
1. MaitTe onpezenenue napauielbHbIX MPSIMbIX B IPOCTPAHCTBE.

2. ChopmynupyiiTe TeopeMy O apauieIbHbIX MPSIMBIX.

3. ChopmynupyiTe U JOKaKUTE JIEMMY O TIEPECEYCHHUH IJIOCKOCTHU MapaslieIbHBIMU IPSIMbBIMHU.
4. ChopmynupyiiTe TeOpeMy O TpeX HapauieIbHbIX MPSIMBbIX.

5. B3aumHoe pacnonoxeHue npsMoil U INIOCKOCTH B IPOCTPAHCTBE.

IIpakTnyeckoe 3ansaTue Nel3
Yroa mexay npssMbIMHA
Heanb: dopMupoBaHre TMOHATHS Yria MEXIY CKpPEIIMBAIONIMMUCS TPSIMBIMH M 3aKpEIUICHHE

MOJIyYCHHBIX 3HAaHUH IIPU PELICHUH 3a/1a4.

3aganue:

1.A BCD — tpaneuus; o - minockocts;. o N(ABCD) no npsmoit AD, T.e. ADc . Touka M —
cepenuHa AB, Touka N — cepenunaa CD. Jlokazats, uto MN | « . Haiitu AD , ecmu BC =4 cm, MN = 6
CM.

2. Tpeyronsnuk ABC , CD — npsimast, CD ¢ (ABC). Touka E — cepenuna AB, Touka F — cepenuna BC.
Hokazats, uto CD u EF — ckpemuBatoinuecs npsmble U HailTh yroa mexay npsmbivu CD u EF, ecmun £
DCA = 60°.

3. ABCD - pom6, Touka M¢ (ABCD), MC — npamas, MC N (ABCD) = C. Z MBC = 70°,

Z BMC = 65°. Haiitu yron mesxay npameiva MC u AD.

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3aAIIIMTHI:
1. Z[Be MPAMBIC HA3BIBAKOTCA CKPCHIUBAIOIIUMUCH, CCIIH. . ...

2. ChopmynupyiiTe Ipu3HaK CKPELUIUBAIOIUXCS TPSIMBIX.

3. Chopmynupyiite TEOpeMy O CKPEIIUBAIOIINXCS MPSIMbIX.

4. ChopMynupyiTe NOHATHE COHOMPABICHHBIX JIyuel U YIJIOB C COHONIPABICHHBIMU CTOPOHAMM.
5. Chopmynupyiite Teopemy 00 yriiax ¢ COHOMPaBICHHBIMH CTOPOHAMH.

6. JlaiiTe omnpeieneHne yriia MeX/1y CKPEIUBAIOIIMHCS PSIMBIMU.

IIpakTyeckoe 3ansaTue Nel4

Terpasap. Ilapajnenenunen
Heab: popmMupoBaTh HaBBIKH W300paKEHUS TETpadapa, Mapajulesienueia ¥ UX JIEeMEHTOB Ha TUIOCKOCTH U
“qreHue” mpeaIaraéMbeIX n300pakeHni, TpaduaecKoi TPaMOTHOCTH.

3aganue:
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1. M3o6pasute terpasap DABC u nmocTpoiiTe ero ceueHue miocKoCThIo, Mpoxoasiieit uepe3 Touku F u R,
seisttonuecs: cepenuaamu pedep DC u BC, u touky G, takyro, uro G € DA, AG : GD =1: 3.

2. Wzob6pazute napamenenunes ABCDA1B1C1D:1 u mocTpoiite ero ceuyeHue MmiIoCKOCThIO, TPOXOISIIEH
yepe3 Touku M, N u K, sBisrorecs: cepennaamu pedep A8, BC u DDa.

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1.1300pa3ute TeTpasap, U NePEeUUCIUTh €r0 OCHOBHBIE 3JIEMEHTHI.

2. I/I3o6pa3HTe napaiiCJaCcnuIica, U n€PCUYrnCInTb €0 OCHOBHBIC DJICMCHTHI.

IIpakTyeckoe 3ansaTue NelS
IlepneHauKy/ISp U HAKJIOHHBIE
Ieab: GopMupoBaTh HaBBIKM OCHOBHBIX IOHSATHM IEPIICHIUKYJISAPA, HAKIIOHHOM, IPOEKIMY HAKJIOHHOM,

paccTosiHUS OT TOYKH JI0 TUIOCKOCTH; PACCMOTPETh CBOMCTBA HAKJIOHHBIX U UX MPOEKIUI; pacCMOTPETh
CBSI3b MEXKAY NEPIECHIUKYJIIPOM, HAKJIOHHON U MPOEKIHeN HAKJIOHHOM, 3aKPENUTh 3TH MOHITHS B XOJI€
pelieHus 3a1ad.

3aganue:

1. 3akoHumTE MpeanoKeHue, 4ToObl MOTYYHIIOCh BEpHOE yTBepKAeHHe. ClienaiTe pucyHOK.

A.JIBe ipsiMbIe Ha3BIBAIOTCS TIEPICHIUKYIIPHBIMH, €CITH. ..

b.Ecnu minockocTh nepreHAnKyIsipHa OTHOW 13 JABYX MapajuIeIbHbIX IPSMBIX, TO OHA ...

B.Ecnu nBe m10CKOCTH NEPIEHAUKYJIISIPHBI IPSIMOM, TO OHM. ..

2. OTBeTHTE HA BOIIPOC.

CKOJBKO MepHeHANKYIIIPOB MOKHO MPOBECTH Yepe3 NaHHYIO TOUKY K JaHHOW MPsIMON Ha IITOCKOCTH?

3. B rerpasape ABCD touka M- cepenuna pedpa BC, AB=AC, DB=DC. [lokaxure, 4TO IMJIOCKOCThH
tpeyroasHuka ADM nepnienaukynsipHa k npsimoit BC.

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIMTHI:
1. Kak Ha3pIBaeTcs JIMHUS, COCAUHAIOIIasA OCHOBAHMS IIEPIICHAUKYIISIpA U HaKJIOHHO#?

2. PaccrosHue oT TOUKH a0 HpSIMOI\/’I paBHO UINHE. ..

3. [Ipsimast npoBeieHHast B IUIOCKOCTH ¥ MEPIIEHANKYIISIpHAS MPOEKIINU HAKIIOHHOW Ha 3Ty TUIOCKOCTH,
MEPIEHIUKYIISIPHA H. ..

4. V3 1BYX HAKJIOHHBIX, HCXOASAIIMX U3 OJJHOM TOUKHM, HE JeKallel Ha JaHHOM IIOCKOCTH, OOJIbILE Ta, Y
KOTOpPOH...
IIpakTyeckoe 3ansaTue Nel6
IMepnenaukyasipHbie MJI0OCKOCTH
Heas: GopMupoBaTh yMEeHHE MPUMEHSATHh MPU3HAK MEPICHINKYISPHOCTH TUIOCKOCTEH MPH PEHICHUH U
3ajau.
3aganue:

1. Haligute n3mepenus Ky0a, eciiu ero [uaroHaib paBHa 12cwm.

2. Haiigute nuaroHans NpsiMOYTOJIbHOIO NapajuIeIeNUIENa, €CIIN €r0 U3MEPEHUs paBHHI 8,9, 127
3. lan ky6 ABCDA:1B1C1D1 lokaxkute, uro minockoctu ABCiu A1B1D neprnenaukyasipHsl.

KoHTpoJibHbIE BONIPOCHI IS 321U THI:
1. Moryr M JABE IJIOCKOCTH, KaXKJas W3 KOTOPBIX MEPIEHAMKYISIpHA K TPEThEe IUIOCKOCTH, OBITH
MapajulIeIbHBIMU IUIOCKOCTAMM.
2. Moryr 7nH JBe TUIOCKOCTH, KaXIash W3 KOTOPBIX TEPIECHIUKYJISpHAa K TPETheH IUIOCKOCTH, OBITH
MEPIEHUKYISIPHBIMU IJTIOCKOCTSIMHU.
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3. MOoXxHO 1 9epe3 TOUKY MPOCTPAHCTBA MPOBECTU TPU TUIOCKOCTH , KXKJIBIC ABE U3 KOTOPHIX B3aUMHO
MEePIEeHANKYIISIPHBI?

4. CKOJBKO JBYTPAHHBIX YIIIOB UMEET TeTpadap?

5. CKONbKO IBYTPAaHHBIX YTJIOB UMEET Mapauiesienurnes?

IIpakTyeckoe 3ansaTue Nel7

IIpocTpancTBeHHBIE (PUTYPBI
Heab: popMupoBaTh YMEHHE COOTHOCUTH IJIOCKHE FeOMeTpUudeckue GUrypbl U TpEXMEpHbIE OOBEKTHI C
UX ONMMCAHUAMM, YepPTEXKaMHU, U300PAKECHUSIMHU.
3ananue:

J
1. Mapannensubie npsmbie 9 u © sexar B miockoctu & . Jlokaxwute, uTo mpsimast © , mepecekarorias

f
npsmbie @ u Y Takoke nexut B mwiockoctu T
2. HapucyiiTe pa3BepTKy OKTa’Ipa.

3. TpI/I TOYKH COCAMHCHBLI ITOIIApHO OTPC3KaAMMU. HOKa)KI/ITe, 4YTO BCC OTPC3KHU JICIKAT B OI[HOﬁ IIJIOCKOCTH.

KOHTpOJIbeIe BOIIPOCHI JIf 3AIIIMTHI:

1. PeOpa OOKOBBIX TpaHeid, HE MPUHAMIEKAIINE OCHOBAHUSM, Ha3bIBAIOTCH. . .
2. Ompenenure 4UCIO rpaHeil BOCbMUYTOJIbHOM MIPU3MBL.
3. ¥V npusmsl 20 rpaneit. Haiinure uncio Bcex e€ pedep.

IIpakTyeckoe 3anaTue Nel8
Crepeomerpusi
Heub: pemars reoMETpUUECKUE 3aJaud, ONMHUPAsSCh HAa HM3yYCHHBIE CBOWCTBA IUIAHUMETPUYECKUX H
CTEPEOMETPUYECKMX (GUTyp ¥  OTHOIICHHH MEXAYy HHMH, TPUMEHSS anreOpaudeckuil u
TPUTOHOMETPHUYECKHI anmapar.

3ananmue:
1. Haligute nuaroHanb mpsiMOYTOJIBHOTO MapauleNienuIeia, eclid ero u3MepeHus paBHsl 1, 1, 2.

2. Yepe3 uentp O okpyxkHocTH, BnucanHod B TpeyroabHuk ABC, mnpoeaena mnpsmas OK,
NEepNeHIUKYJsipHas K IUIOCKOCTH TpeyrosnbHuka. Haiinute paccrossaue ot touku K 10 cropon
TpeyroapHuka , ecnu AB=BC=10cMm, AC=12cm, OK=4 cm.

3. Ha peopax DA, DB nu DC Tterpasgpa DABC ormedensr Ttouku M,N, P, Ttak, uyto
DM:MA=DN:NB=DP:PC.lokaxwure, uto miockoctd MNP u ABC napamiensHsI.

KoHnTpoJsbHbIe BONPOCHI AJ151 31U ThI:
1. JIBe npsiMble NapaljiesIbHbl HEKOTOPOM IUIOCKOCTH. MOTYT JIM 3TH IPSIMBIE TI€PECEKATHCS?

2. MOFYT JIN 6I)ITI) paBHBI Ba HenapaHHCJILHBIX 0Tpe31<a, 3aKJIOYCHHEBIC MC)KI[y HapaJ'IJ'ICJ'II)HI)IMI/I
IJTOCKOCTSAMUA?

3. Kakne MHOTOYrOJIbBHUKH MOTYT IOJIY4YUTHCSA B CEUEHUU TETPadIpa.

IIpakTyeckoe 3ansaTue Nel9
Pagukauanl

I_[em,: q)OpMI/IpOBaTB YMCHUA Hp606pa3OBBIBaTB BBIPpAXXCHUSA, COACPKANIUC PAUKAJIbl, YMCHUC PCILIATH
YpaBHCHHA COACPKAIINC paluKaAIIbI.

3ananmue:
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1. Beruucnure: 381 - /49 -3/24 .
2. Pemmre ypaBHeHue: v x° +4x +4 = x?

1 1

a* 64 . a-s
1 11 [

a*—-¢* a*+6*) 4a-4a

N
N~

3. Haiinure 3Ha4YeHHE BBIpAKEHUS 6", npu 4= 16 b=9,

KoHTpoJsibHBIE BONIPOCHI /I 3A1HUTHI:
Urto Ttakoe pagukan?
IIepeuncinre cBOKCTBA KOPHS N-0i CTEIICHMU.
Kak BpIUMCIINTD 3HaYEHHE CTENIEHU C JHOOBIM LEI0UYHUCIECHHBIM ITOKa3aTeneM?
Kak nmpeoOpa3oBbIBaTh BRIPAKEHHUS, COACPIKAIINE PATHUKAIBI?

a s wh e

[IpuBenuTe NpUMEpPbI CTENEHHBIX (PYHKIUH.

IIpakTHyeckoe 3ausitue Ne 20
CreneHu U KOpHU
Leab: 3HaTh CBOWCTBA CTENECHU M KOPHS, YMETh BBINOJHATH TOXIECTBEHHBIC NpPeoOpa3oBaHUS
BBIP)XEHHH, COAEPKAIINX CTEIIEHH U KOPHH.
3aganme:
1.Bbruucnuts:

5°|6v32 — 3.|9v162 — 11418 + 23/75\/%

2.Y1pocTuTh BbIpaXKEHHE:
a) (—VID*%  6) V647 B)7Y(=3)8%; 1)8v2/23V% 1) (V2)'2)2
5

e)16s; x) 24304
3.H36aBI/ITLCH OT UPpPAIUOHAJILHOCTHU B 3HAMCHATCIJIC :

V345
5-+/3

KoHnTpoJsbHbIe BONPOCHI AJ1s1 3A1UThI:
1. Kax 3anucars KOpeHb B N-0if cTenenu ?

2. Jlng KakuX 3HAUYEHUN HE BCErZla UMEET CMBICI KOPEHb N-01 cTeneHn?

3. UTo HYXHO cllenarh Ui TOTO , YTOOBI M30aBUTHCS OT HPPALMOHATBHOCTH B IPOOHOM BBIPAKEHHUH 7
4. TlpousBenaeHre N COMHOXKUTENEH €CTh ?

5. YUemy paBHO BCSIKO€ YHCJIO B HYJIEBOM CTETICHU?

IIpakTnyeckoe 3ansaTue Ne 21
IHokazaTrenbHast (pyHKIUA
Heasb: n3ydyenue rpapuka mnoxkasaTeabHONH (QYHKIMH, €ro CBOWCTB U BBIAICHEHHE O0JACTH NMPUMEHEHUS
MOKa3aTeabHON (QYyHKIUH.
3aganue:
1. [ana ¢pynkmus y=3* — 2
a) Haiinute Haubonbliee 1 HauMeHbIIee 3HaueHne QyHKIMH Ha oTpeske [0; 2]
0) Ha xakom otpeske ganHas QyHKIMS TPUHAMAET HAHOOJIbIIIee 3HAYCHUE, paBHOE 25, HAUMEHbIIIEE
3Ha4YeHue, paBHoe 17
2. [Toctpouts rpaduk dpyukipu y = 0,25%
3. Kakas u3 ¢pyHKUuMH He sSBISETCs Bo3pacTarouien?
75



a) y=(/3); 6))/:%; B) y=5%; F)y=(%)x

KoHTpoJsbHbIe BONIPOCHI A5l 31U THI:
C kakuM OCHOBaHHEM HE PacCMaTPUBAIOT MOKa3aTeNbHYIO (QYHKIUIO?
Kakas ¢pyHkius Ha3piBaeTcs MOKa3aTeIbHON ?
OO6uactp onpeaesieHnsl MoKa3aTeabHON QYyHKIIUA —3TO?
Kakoii siBiisiercst moka3atenbHast (pyHKIUS: YeTHON UM HEYEeTHOU?

ISAEEIE A

VYkakuTe MHOKECTBO 3HAYCHUI TIOKa3aTeIbHON (PyHKIMN?

IIpakTHyeckoe 3ansitue Ne 22
IHoka3aTesbHbIe ypABHEHUS
He.]'lb: erIY6JIeHI/Ie MMOHMMaHHUA CYIIHOCTU Pa3JINYHbIX MCTOAOB PCIICHHA IMOKA3ATCIBbHBIX ypaBHeHI/If/’I

JUISL IOy 9EHMS HOBBIX 3HAHMIA.

3ananmue:

1. PemmTe OKa3aTenbHOE ypaBHeHHe: 93/x = 32X7°
2. Haiftu kopuu ypaBHenus: 72X —8X7*+7 =0

X
3. Pemuts ypaBuenue 5* + 20(\/5) —-125=0
Ecnu ypaBHeHue uMeeT 6osiee 0THOTO KOPHS, 3aITHIIUTE OTBET B BUIC MX [IPOU3BEICHHUS.

KOHTpOJILHbIe BOIIPOCHI IJIAA 3aAIIMTHI:
Hepe‘II/ICHI/ITb CIIOCOOBI PCUICHUA IMTOKA3aTCIIbHBIX ypaBHeHI/Iﬁ ?

JIrobas cTenens MOJIOKUTEILHOIO YHCJIa €CTh YUCIIO. . ..
HpI/I JACJICHHUN OAMHAKOBBIX OCHOBaHHﬁ, OCHOBAHHC OCTACTCA IIPCIKHUM, d I10OKA3aTCIIN cTeneHeii?

M wnh e

Kak pemiaercss ypaBHEHHE, €CIM OJHA M3 €ro YacTeil COAEPKUT anreOpandecKyro CyMMmy ¢
OJIMHAKOBBIMH OCHOBAHUSIMHU?
5. Kakoii 3HaK HYXXHO TTOCTaBUTh MexKIy 4 — 10 X 2X+ 16 u 0 ?

IIpakTuyeckoe 3ansitue Ne 23
IToka3aTesbHBbIC HEPABEHCTBA

Heﬂb: 3HaKOMCTBO C IMOKAa3aTCJIbHBIMU HEPABCHCTBAMU U OCHOBHBIMHU MCTOJaMU PCIICHUS, O606HICHI/IC
3HAaHUH U }’MGHI/Iﬁ 10 IPUMECHCHNIO METOJI0B PCHICHHA IMOKA3aTCIIbHBIX HCPABCHCTB.
3aganue:
1. Pemmure HepaBeHCTBO: (%)3"‘7 < (%)7""3
2. Pemmre HepaBeHCTBO: 2°72 — 2% > 96
3. PemuTe HepaBeHCTBO: 72 — 50 X 7 + 49 > 0

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
1. TToka3zaTenpbHBIMH HA3bIBAIOTCS HEPABEHCTBA, COJIEPIKAIIINE. ..

N

. HazoBure MCTOABI pCHICHUSA MTOKAa3aTCIbHBIX HEPABCHCTB.
3. Ecnu ocHOBaHHE CTeTeHW a OoJbllle €IWHUIBI, TO HEPaBEeHCTBO a* > 1 cmpaBemiwBO TOrAa M
TOJIBKO TOT/1a, Korja Xx?
4. Ecnu ocHoBanme crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 cmpaBeyIMBO TOT/Ia ¥ TOJIBKO TOT/A,
Korja x?
IIpakTyeckoe 3ansaTue Ne 24
I'padguxu norapupmudeckux GyHKuun
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Heab: pacmputh mpencraBieHuss o Jorapupmuyeckoid (GyHKIUM, NPUMEHEHHE €€ CBOWMCTB B

HECTaHJAPTHBIX CUTYaIHIX.
3aganue:

1. Haiimure obmacte onpenencHus: GyHKIUM:

a)y = log;(x? — 8x + 12)
0) y = log;(—x% + 37x — 10)
2. I[Toctpouts rpaduk GyHKIUU:
a) y=logix+2
2

6)y =logzx—3

3. Haiigute opaMHATy TOYKH IepecedeHus rpaguxa GpyHKIum.

a) y =logs(x+9) —3
0)y =log,(16 —x) + 2

SNl A

KoHTpoJibHbIE BONPOCHI sl 321U ThHI:
Oyukius, oOpaTHas MoKa3aTelbHOW (DYHKIIMU, Ha3bIBACTCS?
Oyukuus y = log, x Bo3pactaer Ha Bcell 007acTH ONpeaeieHns MPH KaKkoM 3HaueHuu (a)?
@Oynkuus y = log, x yObiBaeT Ha Bceil 0061acTu onpeneneHus Ipy KakoM 3Ha4eHuH (a)?
Nwmeer nmu norapudmuyeckas pyHKIUs HAMOOJbIIIEE U HAMMEHBIIICE 3HAYCHUS ?
I'paduk pynkuun y = log,x cumMmeTpuueH rpapuky nokasareabHON PyHKIIUA OTHOCUTENHHO?

IIpakTnueckoe 3ansaTue Ne 25
Jlorapugmsl

He.]]b: 3HATb OIIPCACIICHUC norapchMa, OCHOBHOC J'IOFapI/I(I)MI/I‘ICCKOG TOXACCTBO U €T'0 CBOﬁCTBa, YMETb

INPUMCHATD IJIA BBIYUCIICHUS norapHQ)Ma.

3aganue:
1. Beraucnure :

a) zlogz 32 6) 41+log42 B) 1olog10 0,01-2

2. Haiitu x:
a) logil =x
78
0) log, 0,125 = -3

3
B) l0g16x = Z
3. HaiiTn 3HaueHNe BBIpaKCHUS:
logs 25
) logz 5
0) logs 9 log; 25

logs 50
) 910g5 2

r) 3logs 7 4 4910g7\/§

o g wn e

KoHTpoJsbHbIe BONPOCHI AJI51 3AIUThI:
Ha3zoBute ocHOBHOE Jlorapu(pMUUEcKOe TOKIAECTBO.
YeMy paBeH Jorapugm npou3BeeHHS IBYX MOJIOKUTEIBbHBIX YUCEN?
Jlorapugm 4acTHOTO JABYX IOJIOKUTEIILHBIX YHCEI paBeH?
Haiite onpenenenue norapudpma.
Uemy paBeH aecsaTHuHbIi yncna 100 ?
Hazosure ¢popmyiy nepexosna K HOBOMY OCHOBAHHUIO.
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IIpakTuyeckoe 3ansitue Ne 26
JlorapupmMuyeckue ypaBHeHUsI
Hean: (opMupoBaHre OCHOBHBIX NPHUEMOB pPEIICHHS JOTapu(PMHUYECKHX YpaBHEHHH, IOBTOPUTH

OTpesieNieHUE W CBOMCTBA JioTapudma.
3ananue:
1. Pemuthb ypaBHEHue:
a)log,3 —log,5=2
6) 2log,\7 = log,;(9 — 2x)
B)log;x = 4 — 3logz x
2. BBIYUCIUTSD X:
a) log, 0,125 = -3
0) logiex = %
B) logsx = —3
3. Pemute rpaduyecku ypaBHenue: logix = x — 3
2

KoHTpoJibHbIe BONPOCHI IJIS1 321U THI:
1. Jlorapudmuueckumu ypaBHEHHSIMH Ha3bIBAIOT YPABHEHUS BUJIA ?

2. llouemy mpu peuieHHe JOrapuMUUYECKUX YpPaBHEHUH MOTEHIIMPOBAHHMEM BO3MOXKHO IOSBICHUE
MIOCTOPOHHUX KOPHEH?

IIpakTHyeckoe 3ansitue Ne 27
JlorapudmMuyeckne HepaBeHCTBA

Heanb: MO3HAKOMUTH ¢ Jjorapu(MHYECCKHMMH HEPAaBEHCTBAMH, II0Ka3aTh CIIOCOOBI  PEIICHHUS
Jorapu(GMUIECKUX HEPaBEHCTB.
3amanue:

1. Pemnts HepaBeHCTBa:
a)log,(5x—2)>1
0)logg(5x — 8) < logg(2x + 7)
B) logo3(x* —5x+7) = 0

2. PemuTe HEpaBEHCTBO BBEACHHUEM BCIIOMOTATEIHHOMN ITEPEMEHHOM:
log?x —log,x >3
4

3. Pemure rpaduuecku HEpaBEHCTBO:
logzx <4 —x

KoHTposbHbIe BONIPOCHI 4151 3ALHUThI:
1. JlorapudmMuyeckumM HEpaBEHCTBOM Ha3bIBAETCS HEPABEHCTBA BUJA ?
2. Kornaa norapudmuyeckoe HepaBeHCTBO MEHSET CBOI 3HAK?

IIpakTnueckoe 3ansaTue Ne 28

Jlorapngmunuyeckas GpyHkuus
esb: HayYUTh NPUMEHSTD MOJTyYEHHbIC 3HAHUS, 3aKPEMUTh YMEHUS BBIWICHITH MPOOIeMbl U HAXOIUTh
IyTU UX PELICHUS.

3amanue:
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1 . Haiitu obnactb onpenaeneHus GyHKIUN
a)y = logs;(4x + 5),
6) y = logo4(x +5)?
2. a) ano: log; 2 = m. Haiinutelog,g 28
0) Hano: ig 3 = a, ig 5 = b. Haiinute log,5 30

KouTpoJibHbIe BONPOCHI ISl 3alIUTHI:
Kak Ha3bIBacTCs PaBeHCTBO: ¢'%8«? = p?
Kakoii norapum Ha3bIBaIOT HATYpPAIBHBIM?
Kakoe nonsiTue cooTBeTCTBYET COOTHOIIEHHIO log,6 =x; a*=B?
a) OCHOBHOE JOTapu(hMUUECKOE TOKAESCTBO
0) onpenenenue jgoraprudma
B) JorapupmMudeckas GyHKIHS
Kakue 3HAYCHHS MOXET NPUHUMATD OCHOBaHHUE norapugma?
Bo ckonbpko pa3 norapudmel 9rcen Mo OCHOBAHUIO JiBa, OOJbIIE JOTapu(pMOB ITHX K€ YHCEI IO

No ok~ wbhRE

OCHOBaHHIO 167?
IIpakTuueckoe 3axanue Ne 29
Heonpenesennblii ”HTErpaJ
Ieab: chopMupoBaTh MPEACTABICHUS 00 HHTETPATHLHOM HCUUCICHUH, TOHATH €r0 CYIIHOCTh, Pa3BUBAThH
HABBIKH [P HAXOKICHHUHU TIEPBOOOPA3HBIX M HEOIPEACICHHOIO HHTErpaa.

3aganue:
dx
X2 +4%X+5
2. HaliTn HEonpeIelICHHBIN HHTETPa fxz (3 + 4x)%dx

1. Beruucnuts [

2+x*
3. Boiuuciuts unterpan [ —dx

KonTpoJibHbIe BOMPOCHI JJIs 32U THI:
Yto Ha3bIBAIOT HIepBOOOpa3HoOl st pyHKuun y = f(x).
VYkaxuTe 1o ABe NepBoOOpa3HbIe s KaKI0N U3 CIASAYIOMMX (YHKIIHIA:
a)y =x3
6)y = Vx

Kakoe w3 nmpuBeIeHHBIX HUXKE YTBEPKIACHUN BEPHO, a KAKOE — HET:

o ks W

a) ecim v = F(X) - mepBoobpasnas s ¢pyukiun y = f(x), To y = kKF(kx + b)- nmepBoobpaznas mist

y = kx + b;

7. 0)ecmu y = F(x) — mepBooOpasHas 1ist pynkuun y = f(x), Toy = %F(kx + b) - nepBooOpa3nas s
y = f(kx + b).

8. Haxoxnenune ¢pyukimu f(X) mo manHO#M ee mpou3BoaHOM {'(X) Ha3BIBAIOT ormeparueii?

IMpakTnyeckoe 3axanue Ne 30
OnpeneneHHbIi HHTErPaJ
Heanb: chopMupoBats yMEHNE IPHMEHEHNE OCHOBHBIX CBOMCTB OIPE/ICIIEHHOT0 HHTETpalia, 0TpadoTaTh
HaBBIKU BBIYUCIICHHUS ONPE/ICIICHHBIX HHTETPAJIOB.
3amanme:
1. Bbeaucnuts:
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X
a) f x sin xdx
0

6) J, /4=~ dx.

cos?x

2. BBIUUCTUTS ONpe/IeIeHHbIH HHTErPal:
5

a) [ 7x°dx
2

6) [, 2x* dx

B) f_l(4x+ 1)dx

3. BbruncnuTh onpeieseHHbIi HHTerpa:

1
f (3 -2x—x%)dx

-2

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1. Yro Ha3bIBAalOT ONpEAEICHHBIM HHTerpaioM ot ¢yHkimma Yy = f(x) mo orpesky [a;b]? Kak

0003HaeTCs OnpeIeNICHHbBIN HHTETPa?
2. B d4eM coCTOUT reoOMEeTpUIECKUi CMBICI OTIPEICIICHHOTO HHTETpasa?

w

B 4yem cocTouT pU3NUECKUil CMBICIT OIIPEIeIIEHHOT0 HHTerpaia’?
4. 3Banumute hopmyny HeroTona — JleiiOHMIIA 17151 BRIYMCIICHUS ONPEIeNICHHOTO HHTErpasia?

IIpakTunyeckoe 3aganue Ne 31
Bolunc/ieHre MI0AaaAM KPUBOJIHHEHON Tpaneuuu
Ieab: ycBOUTH NOHATHE KPUBOJWHEWHOM TpAINlCLUH, HAYYUTHCA BBIYHUCIATH IUIOLIAJAb KPUBOJIMHEMHOU
TpaIeLunH.
3ananne:
1. BHIUMCIIUTE MIIOMAb OFPAHMYEHHOM MMHuaMu: y = 1 —xuy = 3 — 2x — x2.

2. N306pasute cxeMaTn4ecky (GUrypbl, IUIOMIAIM KOTOPBIX BBIPAKAFOTCS CIELYIOIMMU HHTErPAlaMHU
1
a) f, x dx
1,.2
6)f, 2x° dx
3. Beruncnure miomas GUryphl, OrpaHMYeHHON (QHUTYpPBI, OTPaHUYEHHOI TMHUSAMA Y = COS X, Y = 0,

T 3
eClim —— <X < —.
2 2

KoHTpoJibHBbIE BONIPOCHI IS 321U THI:
1. Yro Ha3bIBaeTCs KPUBOJIIMHEHHON Tpanenuei?

2. Tlo xakum (opMyse MOXHO BBIYUCIHTH IUIONIA[h KPHBOJMHEHHON Tpaneruu, F(x)- mrobas
nepBooOpasuas Gyukiun f(x)?

IMpakTuueckoe 3aganue Ne 32

HNHuTerpai u ero npumMeHeHune
Heapb: moka3arb BO3MOXHOCTH NMPUMEHEHHS HMHTErpaja B Pa3IUYHBIX 00JIACTAX (PU3UKHU, SKOHOMUKH,
TEXHUKE.
3aganue:
1. CxopocTh nBuxkeHne Touku B paBHa (12t — 3t%) m/c. HaiiTu myTh, IpoiiIeHHbII TOUKON OT Havyana
JBAKEHUS JI0 €€ OCTaHOBKH.
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2. Teno OpoMICHO C MOBEPXHOCTH 3eMJIA BEPTUKAIBHO BBEPX CO ckopocThio V = (39,2 — 9,8t)wm/c.
Haiitu HanbGonpIIyto BEICOTY MOAbEMA TEa.

. Beraucanre mnomans GUrypel, orpaHH4eHHON napadoaon y = X° U IPSAMO y = —X.
3.B YPHI, 0 2

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1. OmnpeneneHHbIN UHTETPAT BRIUUCISIOT 11O (hopmyrie?

2. HenocpencrBeHHass HHTETpUPOBAHKE, METO/I TOJICTAHOBKM, UHTETPUPOBAHHUE 10 YACTSIM — 3TO?
3. OmpeneneHHbIN HHTETPaJl C OAMHAKOBBIM MpUAEIaMU PaBeH?

IIpakTyeckoe 3ansaTue Ne 33
KouanuneapHbie BeKTOPbI
Hesb: 3HAaTh NOHATHE KOJUTMHEAPHBIX BEKTOPOB, YMETh PacKJIaIbIBaTh BEKTOP 10 0a3uCy, MPOU3BOAUTH
OIIEPAIHIO CIIOKEHHUS, BBIYUTAHUSI, YMHOXKEHHS BEKTOPA Ha YHCJIO.

3aganue:
1. Haiinure 3HaucHre mapamerpa N mpu kotopom Bektopa a = {132; 77; 143} u b = {-12; -7; n} OyayT

KOJUTMHEAPHBI.

— — — —
2. llpm KaKHX 3HAYCHUSX o u B BEKTOD d=li-oaj+2k KOJJTMHEApEeH
— —s —
Bekropy & 21874 ‘E‘ ?
KoHnTpoabHbie BONPOCHI IS 3aIUTHI:

1. JlaiiTe onpezenieHHe BEKTOpa B MIPOCTPAHCTBE.
2. Kakwue nBa BeKTOpa B IPOCTPAHCTBE HA3BIBAIOTCS KOJUTMHEAPHBIMU?
3. Kak Ha3pIBarOT BEKTOpPa, KOTOPHIC JICXKAT HA OJHOM MPSMOM HITM HA TApAJICIIbHBIX MPSMBIX?

IIpakTyeckoe 3anaTHe Ne 34
Komnuiianapabie BeKTOPbI
LleJsib: 3HATh MOHATHE KOMIUTAHAPHBIX BEKTOPOB.

3aganue:
1. Hansl mapamnenorpammsl ABCD u AIBICIDI. [okaxure, uro Bektopsl BB1 CCl1 DDl
KOMIUTaHAPHBI.

2. B mapamnenenunene ABCDA1BICIDI touka K cepenuna pebpa CCl. Pasnoxure Bektop AK 1o
BekTopam AB, AD, AA1; DAI no Bektopam AB1, BC1 u CD1.

KonTpoabHbie BONPOCHI A5 3aIHUTHI:
1. Kakwue 1Ba BeKTOpa B MPOCTPAHCTBE HAZBIBAIOTCS KOMIUIAHAPHBIMU?
2. Kakoe BpICKa3pIBaHHE HE OTHOCHUTCS K IOHATHIO KOMIUTAHAPHOCTH TPEX BEKTOPOB:
a) UX CyMMa JIaeT HYyJIEBOM BEKTOP
0) OHU JIe)KaT B OJHOM MJIOCKOCTH
B) X CMEIIAHHOE MTPOU3BEICHUE PABHO HYJIIO
3. TlonsTue npaBoii u N1EBOW TPOMKH TEPSIET CMBICI JJIsI CIEIYIOIUX BEKTOPOB:
a) paBHBIX 1O JUIMHE
0) KOMIUTaHApHBIX
B) OPTOTOHAIILHBIX

IIpakTyeckoe 3ansaTue Ne 35
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KoopauHatbl TOUKH M BEKTOpa
Ilesib: COBEpIICHCTBOBATh YMEHHS M HABBIKW BBITIOJIHEHHS ICUCTBUI Ha/l BEKTOPAMH.
3aganmue:

1. HailiguTe KOOpauHATHI BEKTOPA E, eciu A(2;-5;3) nB(5;1; —2).

2. JlaHbl BEKTOPBI E(_li 3 -3)u R‘[‘k —5;1). HaiiguTe KoOpIMHATHI U JUIMHY BEKTOpa E
3. Jamo: A (2;1;4), B (3;0:-1), C (1;-2;0) .

Haiimu:2 - AB + 3+ BC

KoHTpoJsbHbIe BONIPOCHI AJ151 3AIUThI:
Kak Ha3piBatoTCs uncia, KOTOpPbIE ONPEAEISAIOT [T0JI0)KEHUE TOUKU?
UToOBI HANTH KOOPAMHATHI BEKTOPA HYXKHO ...?7
IIpu yMHO€EHUU BEKTOpA HA YUCIO ...7

N .

Kax na3eiBaroTcs KOB(i)(bI/II_[I/ICHTH Pa3I0XKEHUA BEKTOPA 110 KOOPAUHATHBIM BEKTOPAaM B HaHHOﬁ
CHCTEMC KOOp,I[I/IHaT‘.7

IIpakTuyeckoe 3ansaTue Ne 36
IIpousBenenne BeKTOPOB
Heab: oneprupoBath HopMyIamMu CKaIIPHOTO MTPOU3BEIACHUS BEKTOPOB.
3ananue:

1. Hanb Touku A(-3; 5; —6), B(5; —2; 4), C(0; 4; 3), D(-6; -3; 0).
Haiitu:

a) CkanspHoe npou3BeACHUE AB. @ :

0) Yron Mexay BeKTOpaMu ABu CD.
%) (AC + BD)-CB.

KoHTpoJsibHbIE BONPOCHI A5l 321U THI:
1. UYemy paBHO CKaJsipHOE MPOU3BEIEHHUE JIBYX HEHYJIEBBIX BEKTOPOB?
2. JIBa BeKTOpa Ha3BIBAIOTCSI OPTOTOHATBHBIMU, CCITH:
a) OHU PaCIOJIOKEHBI Ha OJHOM MPSAMOMN
0) UX CKaJIIpHOE MPOU3BEJICHUE PABHO HYJIIO
B) MX JUIMHBI PaBHBI
3. Ecnu ckanspHoe npousBepeHne BeKTOpoB paBHoO 0, To...

a b=90°

4. Jlana 3anmuch: UTO MOKHO CKa3aTh MPO 3TH BEKTOPHI?

IpakTnyeckoe 3ansaTue Ne 37
KoopanHatbsl 1 BeKTOPbI
Llesib: HAyYNUTHCS IPUMEHATH MPOCTEHIINE 3a/1a4l B KOOPAUHATAX MIPH PELICHUU MPOQecCHOHATBHBIX
3a1ad.
3aganue:

d(4:2;—4) nb(6; —4;10).
a(2;1;—5), b(—3;0;1).

1. Haiinute cymMMy 1 pa3HOCTh BEKTOPOB:

= —
2. Haiinure nmuHy BeKTOpa 3a + Zb, €CJIt
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El A

JlaHbI BEKTOPBI E(_li 3 =3)u R[‘l‘? —5;1). HaiinuTe koopinHaTHI U AJIMHY BEKTOpa E

KoHTpoJibHbIE BONPOCHI AJIsl 321U ThHI:
Urto Ha3bIBaeTCsS Pa3HOCTHIO IBYX BEKTOPOB?
Ha3zoBuTe nepByro KOOPJMHATY TOYKH B IIPOCTPAHCTBE.
I'ne pacnonaraercs Touka T(m;0;0)?
YeMy paBHBI KOOPJIMHATHI CEPEIMHBI OTpe3Ka?

IIpakTuyeckoe 3ansaTue Ne 38
Ipu3sma n nupamujga

I.[e.m;: HAay4YUTBHCA BBIYUCIIATL U 1/1306pa>1<aTb OCHOBHBIC 3JICMCHTBI ITMPAMHU/JbI U IIPU3MBI.

3aganue:

1. OcHoBaHue npsAMON NpU3MbI — NPSMOYTOJBHBIA TPEYrojabHUK ¢ KaTtetamu 6 u 8 cm. Haiinure
IUIOIIAb OOKOBOI MOBEPXHOCTH MIPU3MBI, €Clii e€ HauboubIass O0KOBasi TpaHb — KBaIpar.

2. B mpaBuIbHOM YeTHIPEXYTONIbHOM MUpaMuUe BbICOTA paBHA 2 CM, CTOPOHA OCHOBAaHUS paBHa 6 CM.
Haiinure 60koBOE peOPO MUpPaMUIBI.

3. bBokoBoe peOpo MpaBHIBHON YETHIPEXYTOJbHOW mMUpaMuibl o0pasyer yroia B 60° ¢ IUIOCKOCTh
ocHoBaHus. Halinure muiomaab NoBepXHOCTU MpaMM/Ibl, eciii 0okoBoe pedpo paBHO 10 cMm.

KonTposabHbie BONPOCHI 1A 3aIUTHI:

1.  Moryt 11 Bce rpaHu TPEYroiabHON MUPaMU/Ibl ObITh IPSIMOYTOJIBHBIMH TPEYTOJbHUKAMU?

2. B xaxoii mpusme 60KOBBIE pedpa mapauieibHbI €€ BHICOTe?

3. Ilpusma mmeet N rpaneit. Kakoli MHOTOYTOJIBHHK JISKUT B €€ OCHOBAHUU?

4. bynmer M mnupaMuia TPaBWIBHOW, €CiM €€ OOKOBBIMH TpaHSIMH SIBIISIIOTCS TPaBUJIbHBIC

TPEYroJbHUKN?

IMpakTnyeckoe 3ansitue Ne 39
MHoOrorpaHHuKHu

eab: yMeTb COOTHOCUTD IJIOCKUE T€OMETPUYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI ITPH PEIICHUN

3az1ad.
3ananne:
1. HaiinuTte nuaroHanss NpsIMOYTOJIbHOTO MapajlieNenuIesa, €Clid ero U3MepeHus pasHsl 1; 4; 3.
2. Haiiaure niomnaap NOBEPXHOCTH Ky0a co CTOPOHOI 3 cM.
3. Haiiaure muomaap MOBEpXHOCTH MHOTOTPAaHHHMKA, M300paXKEHHOTO Ha PHUCYHKE (Bce ABYI'paHHbBIE

YIJIBI TIPSIMBIE).

4
&
!
KoHTpoJibHbIE BONIPOCHI IS 321U THI:

1.  Kaxoe HauMeHbIIee YUCIIO pedep MOKET UMETh MHOTOTpaHHUK?
2. V3 xakux paBHOCTOPOHHUX (PUTYp COCTaBIIEH I'eKcadp:
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BepmuHoii ckonbKux (GUryp sBIseTCs Kax/1as BEpILIMHA TeTpadapa:

Heo0xoaumMo yCTaHOBUTH COOTBETCTBUE MEKY Ha3BaHHEM (PUTYpbI U KOJMYECTBOM €€ I'paHei:
[IpsimoyronbHBIN NTapauieIenune];

a)20

6)18

B) 6

Heo06x0o1uMo yCTaHOBHTH COOTBETCTBHE MEXAY Ha3BaHHEM (UIYpbl U KOJIWYECTBOM €€ TpaHe:
Terpasap:

a)4

0) 14

B)16

IMpakTnyeckoe 3ansitue Ne 40
uaunap, Konyc

He.]]b: COBepH_IeHCTBOBaTB yMeHI/ISI W HAaBBIKH peH.IeHI/IH 3a4a4 C FGOMeTpI/I‘IeCKI/IMI/I TCIIaMH.
3ananmue:

1.

no

B 0cCeBOM CeueHHMM LMIMHApPA TONYdYMICS KBaapaT mwomansio 4 cm?. Haiimute: a) miomans
OCHOBaHHUs IWIMHApA; O) IUIom@aas OOKOBOW MOBEPXHOCTH IMJIMHAPA;, B) IUIOIIAAb ITOJHOM
MMOBCPXHOCTU HUJIMH/IpPA.

OoOpa3yromas konyca paBHa 10 cM, a BpicoTa KOHyca paBHa 5 cm. Haiimute: a) paauyc ocHOBaHUs
KOHYyca; 0) yroii, KOTOpbIM cOCTaBiIsIET 00pa3yrolas ¢ MII0CKOCThI0 OCHOBAHMSI; B) IUIOIIA/Ib OCEBOTO
CCUCHHsI KOHYCa.

Panuycel ocHoBaHuii yceueHHOTO KOHyca paBHbl 10 um 6. Haiimure: a) mmHy oOpasyromien
YCEYEHHOT0 KOHYyCa, €CIIM €ro BhICOTa paBHA 3; 0) IJIOMIAIb OCEBOTO CEYCHUSI YCEUEHHOIO0 KOHYCA,

ecliu JJInHa o0pa3yrolel paBHa 5.

KoHTpoJibHbIe BONPOCHI IS 321U THI:
UTto npeacTaBisaoT coO0l ceYeHUs IUIMHAPA MIIOCKOCTIMU?

PaBHBI 11 ApyT APYTY YIIIBI MEXTy 00pa3yolMMH KOHYCa U INIOCKOCThIO OCHOBAaHUS?
PaBHBI 11 ApyT APYTY YIIIBI MEXTy 00pa3yoLUMMHU KOHYCa U €ro OChio?

IpakTuyeckoe 3ansaTue Ne 41

Cdepa, map

Llesib: COBEpIICHCTBOBATh YMEHHS M HABBIKH PEIICHHS 3a/1a4 C TEOMETPUIECKIMHU TEJIAMH.

3aganue:

1. CocraBbTe ypaBHeHue chepsl U Haiaute ee twiomans, eciu O(0;0;0) — uentp chepsr u A(4;3;0) —
TOYKa MpUHaAIexaas chepe.

2. JlBa ceuenus mapa paauyca 10 cM napajuieabHbIMH IIJIOCKOCTSMU UMEIOT pajinychl, paBHbIe 6 CM U 8
cM. HaliTu paccTosiHME MEXly CEKYIIMMH TUIOCKOCTSIMM.

KonTpoabHbie BONPOCHI IS 3aIUTHI:

1. Moryrt iu aBe chepbl ¢ OOLUMM LIEHTPOM U C HEpaBHBIMHU PaJNyCaMu UMETh OOIIYI0 KacaTeIbHYIO
IJIOCKOCTB?

2. Touku A u B npunaanexart mapy. [lpunaanexxut nu mapy ao6as Touka otpeska AB?

3. [puBemute mpuMepsl B3AUMHOTO PACTIONOKEHHUS CPEephI U MIIOCKOCTH.

84



IIpakTyeckoe 3ansaTHEe Ne 42
O0BbEMBI MHOTOTPAHHUKOB

Ienb: HayuuTbCcs pemaTb TIEOMETPUYECKME 3aJadyM, ONUPAasICb HAa HU3YYCHHBIE CBOMCTBa

IUIAHUMETPUYECKUX U CTEPEOMETPUUECKUX (PUTYP U OTHOLICHUN MEXKAY HUMHU.

3aganue:

1. Tlom morpe® HyXHO BBIPHITH KOTJIOBaH HMMEIOUIMH (OPMY NPSMOYTOJIBHOTO Mapaiesienune/a.
I'myGuna KoTJIOBaHa 2 M, CTOPOHBI OCHOBaHMH 3 1 4 M. CKOJIbKO KyOOMETPOB 3eMJIM HY>KHO HU3BJICYb
Ha TIOBEPXHOCTb.

2. Haiigure o0beM MpaBUIBHOW TPEYroJbHOW MUPAMHJbI, BBHICOTa KOTOpOHl paBHa 12cM, a cTopoHa
ocHoBaHus 13 cm.

3. B mpsmom mapamnenenurnene CTOPOHbI OCHOBaHUWs, paBHBI 5 u 10 am, obOpasyror yrom 60°.
Omnpenenure 00beM Napajuleienunena, eciay Ioaas 60NbIIEero AUaroHaJIbHOrO Ce4YeHus paBHa 4
M2

KoHTpoJsbHBIE BONIPOCHI /I 31U THI:
1. Heo6X01MMO yCTaHOBUTH COOTBETCTBHE MEXy MHOTOIPAaHHUKOM U (POPMYIION HAX0XKICHHS €ro

oObBema:

Ky6:

a) V=1/3 Sh

0) V=a"3

B) V=Sh

2. HeoOX0IMMO yCTaHOBHTH COOTBETCTBUE MEXKy MHOTOTPAHHUKOM M (POPMYJIION HAXOXICHUS €rO
oObeMa:

[Ipusma:

a) V=a"3

0) V=1/3 Sh

B) V=Sh

3. HeoOX0uMO yCTaHOBUTH COOTBETCTBHE MEKIY MHOTOIPAaHHUKOM H (DOPMYJION HAXOKIACHUS €T0
oObeMma:

[Mupamupa:

a)V=a"3

6) V=1/3 Sh

B) V=Sh

IIpakTyeckoe 3ansaTue Ne 43
O0BEMBI T
Henab: HayuuThcs pemiaTh TEOMETPUYECKHE 3aJauyd, ONUpasch Ha HW3YyYEeHHbIE CBOMWCTBa
IUTAHUMETPUYECKUX U CTEPEOMETPUUECKHUX (QUTYP U OTHOLICHUM MEXAy HUMH.
3ananue:
1. O6meM yceueHHOTO KOHyca 4907 M°, a pajiychl OCHOBAHMH paBHBI 5 M 3 M. OmIpesenuTe BEICOTY
3TOT0 YCEUYEHHOI'0 KOHYCAa.

2. Haiimure

2. OObeM nwIMHApa paBeH 277 M3, a momams 6oOKOBOM MOBEPXHOCTH paBHA 27 M
JUaroHallb OCEBOI0 CEUECHUS LUIMHPA.
3. O6BeM CTeHOK Monoro mapa, pased 8767 cv®, a TommuHa cTeHOK 3 cM. OmpeenuTe HapyXKHBIHA U

BHYTPEHHUH PaJnyChl €70 IOBEPXHOCTH.

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3AIIIMTHI:
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1. MW3menutcs nu o0beM LWIMHJpPA, €CIU AMAMETP €ro OCHOBaHMS YBEIWYHTH B 2 pa3a, a BBICOTY
YMEHBIIUTH B 4 paza?

2. Kak oTHOCATCS 00BEMBI IBYX KOHYCOB, €CJIM MX BBICOTHI PaBHBI, @ OTHOILICHUS PaIlyCOB OCHOBAaHHMA

paBHO 27

OTtHomeHue 06bEeMOB JBYX MIApOB paBHO 8. Kak 0OTHOCATCS TIIOMAAN MX TOBEPXHOCTEH?

4. W3 xakux Ten COCTOMT TeJO, 0JIyYeHHOE BpalleHHEeM paBHOOEAPEHHON Tpaneluyu BOKPYT OO0JIbIIEro
OCHOBaHUsA?

5. Kak usmenutcs oowem chepsl, eciu ee paanyc yBeIu4uTs B 5 paz?

w

IMpakTnyeckoe 3ansiTue Ne 44
JeiicTBHA ¢ KOMILIEKCHBIMH YK CJIAMM B ajireopanyveckoii popme
Heab: oTpaboTaTh HABBIKK BBINOJIHEHUS JEHCTBHUI ¢ KOMIUIEKCHBIMU YHCIIAMH, 3a/laHHBIMU B
anredpandeckoit popme.
3ananmue:
1. Haiiti cymMMy U pa3HOCTb KOMIUICKCHBIX YHCeI, eclii 29 =1-2i u z,=4-2i

HaifTi mponsBeieHIe KOMIUICKCHBIX YHCer, ecin 21= 1+41 5 22 =5-7i

2
3. HaiiT yacTHOE KOMILIEKCHBIX uncen, ecmm 21=3+1 i 22=1-3i
4. W306pa3uTe HA MIOCKOCTH KOMILIEKCHbIE YHCIIA:

Zl:1+2i; 22:—3—3i; 23:4; Z4:—3i

KoHTpo/ibHbIE BONPOCHI sl 321U ThHI:
Yro npeacraBiseT co00i Yucio i?
Kakoe uuciio Ha3pIBalOT KOMILJICKCHBIM?
Kakue neficTBus onpeaeneHbl HA MHOYXKECTBE KOMIUICKCHBIX YHCEIT?

ML e

Kakne koMIaeKkCHBIE YHCa Ha3hIBaIOTCS COl'IpSDI(eHHbIMI/I‘.7

IMpakTnyeckoe 3ansitue Ne 45
KBaagpaTtHble ypaBHeHMs ¢ OTPULATEIbHBIM TMCKPUMHHAHTOM
Lesb: HAYyINTHCS HAXOAUTH KOMIUIEKCHBIE KOPHH KBAJIPATHBIX YPABHEHUH C AEWCTBUTEILHBIMU
K03 ULIEHTaMHU.
3aganue:
1. Pemure ypaBHeHue:
x2—2x+2=0
x*+4x+53=0
x24+4x+29=0
KonTpoabHbie BONPOCHI A5 3aIHUTHI:
1. Kakumu uuciamMu MeXIy COOOH SBISIOTCS KOPHH KBaJpPAaTHOTO YpPaBHEHHsI C OTPHUIATEIHHBIM
JUCKPUMUHAHTOM?
2. Yemy paBeH KOpeHb KBajpaTHbIH 13 -100?
3. Uemy paBeH KBaJIpaT MHUMO €JMHULIBI?

IIpakTuyeckoe 3ansaTue Ne 46
Bo3Begenne KOMIIEKCHOI0 YMCJIa B HATYPAJIbHYIO CTelleHb
Hean: HayunThcs NpUMEHATH popmyay MyaBpa npu pelieHUH 3aaHUi ¢ KOMIUIEKCHBIMU YHCIaMH.
3ananmne:
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s oy .. @)
z'=|cos E,+:5m —,|
Bo3BecTH B cTeneHn L = e

o o 4 .
I[IpencTaBUTh KOMILUIEKCHOE YUCIIO B TPUTOHOMETpHYECKOi hopme 1 HallTu Z; , ecnu 29 = 1+1

KonTpoabHbie BONPOCHI IS 3aIUTHI:
I'ne ucnonwzyercs popmyna Myaspa?
Kem ony6nukoBana popmymna Myaspa B 1722romy?
K kaxoit popme koMIiekcHOTO yuciia npuMmernma popmyna Myaspa?

IIpakTyeckoe 3ansaTue Ne 47
JeiicTBUA HAJl KOMILJIEKCHBIMHU YU CJIAMH B pa3HbIX Gopmax 3anucu

]_le.]]b: HCCIICA0BATh DJICMCHTAPHBIC HeﬁCTBHH HaJl KOMIUICKCHBIMHU YUCJIaMU B PA3JIMYHbIX (bopMax.

3aganue:
1. TIlpencraBuTh B TPUTOHOMETPHUYECKOM U MOKA3aTeNbHOM (opme uucio z=2+2i .
2. BbIOMHUTE ICHCTBUS YMHOKCHHUS M JICTICHUS] B TPUTOHOMETpHUYecKoit hopme: z=51 u z=1+i.
3. IlpencraButh B anredpandeckort (opme uucio z=2(cos2/1 + i sin211)
KonTpoabHbie BONPOCHI JAJIs 3aIHUTHI:
1. Kakue cymectByroT (hOpMbl KOMIUIEKCHBIX YUCEN?
2. Kak HaliTH apryMeHT KOMILIEKCHOTO uncia?
3. Pacckaxure anroputM nepexoga OT anredpanyeckod (GOpMBI  KOMIUIEKCHOTO — 4HcCla
TPUTOHOMETPHUECKOM.
4. Kak onpenenuTh, B KAKOW YSTBEPTH HAXOAUTCS ToUYKa Z=a+hi?
5. UYro HazpIBaeTcs MOIYJIEM KOMIUIEKCHOTO yncia?

IIpakTnueckoe 3ansaTue Ne 48
IlepecranoBKH, pa3MeleHUs1, COYECTAHUS

Ilesb: 3HaTh U yMETh IPUMEHATH (OPMYJIBI IEPECTAHOBOK, pa3MEIleHUH, cOYeTaHuil.

3ananmue:

1. Beruncnure:
1) Ps

2) Ps

3) Ao’

4) As®

5) Cg®

6) C1c®

2. Brimonaure geicTBUs:
1)P7 -Ps

2) A7* + A¢?
3)C&-Cs°

4) As* + Cg?

1.
2. UYro Ha3bIBacTCSA HCpGCTaHOBKaMI/I?

KOHTpOJIbHI)Ie BOIIPOCHI IJIA 3aIIIMTHI:
Uro Ha3biBaeTcs n- pakTopuaniom?

K
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3. Uro HazbIBaeTCs MEepeMEICHUSIMU ?
4, Yto Ha3pIBACTCA COUYETAHUAMU?

IMpakTnyeckoe 3ansitue Ne 49
KomOunaropuka

Llesib: HAyYINUTHCS peIIaTh MPOCTEHITNE KOMOMHATOPHBIE 3a/1aUH.
3ananue:
3amaua 1.CKoIbKMMH crIOcO0aMH MOKHO BBIOpATh JABYX JIEKYPHBIX, €CIIH B TpyIe 23 yyamuxcs?
3amaua 2. CKOJIBKO CYIIECTBYET BAPUAHTOB PACIIOJIOKEHUSI 6 BAarOHOB IIPU COCTABJIEHUH MMACCAXKUPCKOTO
noe3zna?
3amaua 3. B knacce 12 ygamuxcs. CKOJIBKO CYyIIECTBYET BApUAHTOB ()OPMUPOBAHUS KOMAH/IbI U3 4
YeJIOBEK JJIs y4acTUsi B MaTeMaTUYECKOM onumnuaje?
3anaya 4. B copeBHOBaHMX yuyacTBOBaJIO 4 KoMaHAbl. CKOJBKO BApUAHTOB paclpeesieHUsI MECT MEXKIY
HUMH BO3MOXKHO?
3amauda 5. CKOJIBKMMH CIOCOOaMHU U3 cocTaBa mmoe3zaa B 10 BaroHoB MOKHO BHIOpAaTh BarOH-PECTOPaH U
BaroH TeX. CIIykKObI?

KoHTpoJibHbIEe BOPOCHI ISl 3AIMTHI:
1. TIlepeuucnuTe OCHOBHBIE 33]1a4 KOMOMHATOPUKH.
2. B pasmemenusx uiu coueranusx HE BakeH mopsimok?
3. Ha kaxkoit Bonpoc oTBe4aeT KoMOMHATOpUKA?

IIpakTnueckoe 3ansaTue Ne 50
Teopus BeposiTHOCTEH

e yMEeTh BBIUUCIATH BEPOSITHOCTH COOBITHI HA OCHOBE MO/ICUETa YMCIIAa UCXO/I0B.

3ananmue:

1. W3 uwucen 2, 3, 4, 5, 6 omHOBpeMeHHO BbIOUpatoT TpH. Haiinure BeposSTHOCTH TOTO, YTO CYILIECTBYET
MPSIMOYTOJIbHBIA TPEYTOIbHUK ¢ TAKUMH CTOPOHAMM.

2. bBpocator urpanbHyto KocTh. HaliTu BEpOSATHOCTh TOTO, YTO BBIMAJIET YETHOE YHCIIO OYKOB.

3. B kopobOke Haxomutcs 250 nammovex. M3 vux 100 mo 100 Bt, 50 — mo 60 BT, 50 — mo 25 BT, 50 — no
15 Br. BbluucauTh BEpPOATHOCTH TOTO, YTO MOIIHOCTH JIIOOOM B3ATOM Hayraj JaMIIOYKH HE
npesbicuT 60 BT.

KoHnTpoJsbHbIe BONPOCHI AJ151 31U ThI:
Kak popmynupyercs Teopema cioxkeHHs BEpOATHOCTEH?
UYemy paBHa cymMMa BEpOSITHOCTEN MPOTUBOIIONOKHBIX COOBITHIN?
3. B xop3une 5 Genbix, 3 uepHBIX U 7 MOJIOCATHIX MIApOB. UeMy paBHa BEPOSATHOCTh 10CTAaTh HAYTa
OJIHOIIBETHBIN T1ap?
Yro Ha3bpIBacTCA yCIOBHOW BEPOSITHOCTBHIO?
Kak ¢popmynupyercs Teopema yMHOXKEHHUS BEPOSITHOCTEN ?

N

S

IIpakTnyeckoe 3ansaTue Ne 51

MaremaTu4eckasi CTaTUCTUKA
Heanb: mpuoOpecTr HABBIK HAXOXKICHUS MATEMAaTHIECKOTO OXKHUIAHUS, JTUCIICPCUHU B CPEITHETO
KBaJIPATHYHOTO OTKJIOHCHHS TUCKPETHOH CITy9IaliHOW BEJTMIMHBI 3aKOHOM pacIpee/ICHus.
3ananue:
1. 3agan 3aK0H pacnpeeNneHus TUCKPETHO! clydaifHoi BenuyrHbl X. HaliTu: a) BeposSTHOCTH ps;0)
maremarudeckoe oxuganue M (X); B) aucnepcuto D(X)
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1.
2.
3.

x |07 1] 2]5
P 1025]02[015|01 | ps

KoHTpoJibHbIe BONPOCHI IS 321U THI:
Kakas BennunHa Ha3bIBa€TCS CIIy4aiHOM?
Kakas ciydaiinas BelMunHa Ha3blBaeTCs JUCKPETHOM ?
UTo Ha3bIBACTCSl 3aKOHOM PaCIPECICHUS CIIy4YallHOW BETUYMHBI?

IIpakTyeckoe 3ansaTue Ne 52
Pemienue ypaBHenuit

IleJib: MOBTOPUTH pELICHUE TIOKA3aTENbHBIX, JIOTapU(PMUIECKUX YPaBHEHHIA.

3aganue:
62x+1 — i
1. Pewmute ypaBHEHUE: 36 .
1\ 2X 1\*
2. Pemure ypaBHEHUE: (g) -5 (g) —-6=0.
» = 1 »
log,x=21log,5——log,8+1log, 0,2
3. Haiigure x, ecnu 3
KoHTpoJsbHbBIe BONIPOCHI AJI51 3A1UThI:
1. VYpaBHenue npezacrasisieT coOOi paBEHCTBO. ..
2. UYro HazpIBaeTCs KOPHEM ypaBHEHHS?
3. Ilepeuncnure o0mine METOABI peILICHHs YpaBHEHHH.
4. B uem coCTOMT CyTh METO/1a 3aMEHbI IIEPEMEHHOM MIPU PELICHUN YpaBHEHUI?

[MpakTnyeckoe 3ansiTue Ne 53
Pemienue HepaBeHCTB

Ieab: MOBTOPUTH peLICHHUE TOKA3ATEIbHBIX, JOTapUPMUUECKUX, UPPALIMOHAIBHBIX HEPABEHCTB.

3ananne:
1. Pemmre mepasencto 100, (5X—9) <log,(3x+1)

3x—7 7\ 7x—3
2. Pemmre HepaBeHCTBO: (;) < (E)
3. Pemmwnre uepaBenctso: V24 —10x > 3—-4x

KonTpoabHbie BONPOCHI A5 3aIHUTHI:
1. Ecnu HepaBeHCTBA 3alMCHIBAIOTCA C IOMOLIBIO 3HAKOB < WJIM >, TO UX Ha3bIBAIOT ... HEPABEHCTBAMHM.
2. Ecmm o0e yacTi HepaBeHCTBA YMHOKHUTH WJIH Pa3AeUTh Ha OJTHO U TO XK€ MOJIOKUTEIFHOE YHCIIO0, TO
... HEpaBeHCTBA HE U3MEHUTCH.

3. Ilepeuncnure oOrHe METOABI pEIIEHUS] HEPABEHCTB.

IIpakTyeckoe 3ansaTue Ne 54
Cucrembl ypaBHeHUH

Heab: MOBTOPUTH peLICHUE CUCTEM JIMHEHHBIX, I0KA3aTEeIbHBIX, IOTApUPMUUECKUX YpaBHEHUI.

3ananue:

1.

log,x —logzy =2

Pemure cuctemy ypaBHEeHU# {4 log,x —5logzy =7
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x+y+2z=-1,
2. Pemmure cucremy ypaBHeHUit {2x — Yy + 2z = —4,

4x +y + 4z = 2.
3. Pemuts cucreMy ypaBHEHHI

2x +y=—2
[ 3'1-+-}J — 9

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1. Tlepeuncnute METOMABI PEUICHUS CUCTEMbI YPABHEHHH.

IMpakTnyeckoe 3ansiTue Ne 55
IMapameTpbl
esb: M3y4UTh OCHOBHBIE CIIOCOOBI PellleHUs1 YPABHEHU M HEPABEHCTB € MapaMeTPaMHu.

3aganue:
y 302 —2pr —p+6=10
1. Haiimure 3HaYeHMEe HapaMeTpa p, IPU KOTOPOM ypaBHeHHe < 4pr —1] = Ynmeer 2

Pa3IMYHBIX KOPHSL.
2. Pemmre HepaBeHCTBO (a+3)x < 4a-1.

KoHTpoabHbie BONPOCHI IS 3aIUTHI:
1. Yro Takoe mapamerp?

2. Hepe‘II/ICHI/ITe OCHOBHBIC MC€TObI pCHICHU A SaﬂaHI/Iﬁ C ImapaMeTpamMu.
3. CocrtaBbTe AJITOpUTM PCUHICHHA 3a/1a4 C IIapaMCTpaMu.

IMpakTnyeckoe 3ansitue Ne 56
MHoro4jeHbl

eab: HaX0QUTh KOPHU MHOTOUYIEHOB C OJJHOW NEPEMEHHOM, pacKiabIBaTh MHOTOUIEHbBI Ha
MHOXHUTEJH.
3aganue:
1. Pa3noxuTh Ha MHOXKHTEIH C IETBIMU KOd(QPUIEEHTaMH X -2X2-5X+6.
2. Pemure ypaBHEHUE

a) x°-5x+4=0

6) 2x*-7x3-7x%+3x+1=0
3. Ilpu Kakux a U B MHOTOuIeH 2x*+3x3-ax+Bx-3 nenuTcs 6e3 ocTaTka Ha X+3, a IPH JeTEHHUH HA X-2

JTa€T OCTAaTOK, PaBHBIM S.

KoHTposbHbIe BONPOCHI 1151 3ALUThI:
1. Cdopmynupyiite alropuT™ J€I€HUs] MHOTOWIEHOB 0€3 OCTaTKa.

no

Cdhopmynupyiite alropuT™ €i1€HNs MHOTOUJICHOB C OCTaTKOM.
3. Kak 3Byunt teopema bezy?

IIpakTnueckoe 3ansaTue Ne 57
YpaBHeHus BbICIIMX CTelNeHel
Ieb: M3y4ynTh METOIMKY PELIECHUS] YPABHEHUH BBICIIUX CTEIECHEH.
3aganue:
Pemnre ypaBHeHnue:
x*+2x3=11x>-4x -4
6x> - 11x*-2x+8=0.
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X3-9x2+26x-24=0

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1. Kak Beirasaut Gopmyrna COKpalleHHOr0 YMHOKEHHUS Ui BBICIINUX CTereHen?

2. Kakue cymecTByrOT METO/IbI pEeIICHUST yPAaBHEHUH BBICIIMX CTENEHEeH?
3. B uem cyts cxemsl ['opaepa?

Kountposanpyemsie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepumn oueHku:

«5» — ot 86% 10 100% mpaBUILHBIX OTBETOB.
«4» — o1 76% no 85% npaBUIIBHBIX OTBETOB.
«3» — 0T 61% 110 75% npaBUIBHBIX OTBETOB.
«2» —Menee 61% npaBUIBHBIX OTBETOB.
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Hepeqeﬂb BOIIPOCOB /1 MOATIOTOBKH K JK3aMEHY:

UYro Takoe npocToe uncio?

Kakoe 4ncino Ha3pIBaeTCs COCTaBHBIM?

Paznoxwure Ha mpocThie MHOXUTEM Yrcio 720.

CdhopmymmpyiiTe TeOpeMy O JCIEHUH C OCTaTKOM.

Uro Takoe B3aUMHO IMPOCThIE uKcIia?

Kakwue 3HaeTe cBoiCTBa OTHOIICHHS JETMMOCTH Ha MHOYKECTBE HaTypaIbHbIX YUCeN?
JlaiiTe onpeneneHne YnciioBOrM OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[Tepeuncnure OCHOBHBIC CBOMCTBA (YHKITUM Y=COSX.
[Tepeuncnute OCHOBHbBIC CBOMCTBA (DYHKIIUU y=SINX.

UTo Takoe ropu30HTANIbHBIE U BEPTUKAIbHBIE ACUMITOTHI?

B ueMm cocTouT reomeTpuuecKuil CMbICI TPOU3BOIHOM?

Uto Ha3bIBalOT NPEEIIOM YUCIOBOM MOCIEI0BATENBHOCTH?

B geMm cocTout puznueckuii CMbICT TPOU3BOAHON?
Cdhopmynupyiite onpeneneHue Npou3BOAHOM.

[lepeuncnure ocHOBHBIE npaBuia qupdepeHIpoBaHUS.
[lepeunciute OCHOBHBIE AKCHOMBI CTEPEOMETPUH U UX CIICICTBHUS.
Kakwue npsiMble B IpOCTpaHCTBE HA3bIBAIOTCS MAPAIICIIbHBIMU?
Jaiite onpeneneHrue napajieJIbHOCTH MPSIMOM U TJIIOCKOCTH B IIPOCTPAHCTBE.
Kakwue npsiMbie B IPOCTPaHCTBE HA3BIBAIOTCS CKPEIIMBAIOIIMMHUCS?
UYro Takoe yron Mexay CKpeIlUBaOIUMUCS IPSIMbIMU?

Z[aﬁTe OMpeACIICHUC ICPIICHAUKYIIIPHOCTU HpﬂMOﬁ U IIJIOCKOCTH B ITPOCTPAHCTBE.

Urto Takoe neprneHauKysip?

Yro Takoe MpoeKuus NpsAIMON Ha INIOCKOCTb?

Kakue miockocTy B IpOCTpaHCTBE HA3bIBAIOTCS NEPIIEHIUKYISIPHBIMU?
Urto Takoe AByrpaHHbIN yron?

Urto Ttakoe pagukan?

Ilepeuncnure cBoiicTBa KOPHS N-0H CTENIECHHU.

Kak BpIUMCINTD 3HaYEHHE CTENEHU C JHOBIM LEI0UUCIECHHBIM NTOKa3aTenem?
Kak npeoOpa3oBbIBaTh BBIPAXKEHHUS, COAEPIKAIINE PATUKAIbBI?
[IpuBeauTte npuMepsl CTENEHHBIX PYHKIIUH.

Jlaiite onpenenenne noka3aTelbHON (QYHKITHH.

[lepeuncnure cBoiicTBa MOKa3aTeIbHON (PYHKIINU.

[TpuBeauTe mpUMepbl MOKa3aTeNbHbIX (YHKIHI

Kakue ypaBHeHMs Ha3bIBAIOTCS MOKA3aT€IbHBIMU?

Kaxue HepaBeHCTBa HAa3bIBAIOTCS TOKA3aTEIbHBIMU?

JaiiTe onpenenenue norapudma.

Ilepeuncaure cBoiicTBa JorapupmMudeckoil pyHKIum.

[lepeuncnure cBoiicTBa Jorapudma.

Kakue cymiecTByroT METO/Ibl PELICHNUs JIOTapU(PMUUIECKUX YPaBHEHUI?
Kak nepeiiTu Kk HOBOMY OCHOBaHHUIO Jorapugma?

Yro o3nauaeT nocrosiHHasg C B ONPEIEIEHUH HEONIPEAEIEHHOTO NHTErpana?
IloueMy uHTErpan Ha3bIBAETCS HEONPEACIEHHBIM?

Kaxkas ¢pyHkius Ha3piBaeTcs nepBooOpa3HoM A 3aaHHON QyHKINN?
UYTto Ha3bIBaeTCS HEONPEIAECICHHBIM HHTETPAIOM ?

B uem cocTonuT reoMeTpuUECKnii CMBICT HEOIIPEIEIEHHOIO HHTETpasia?
Kaxue Bubl IBUKEHUI B IPOCTPAHCTBE BBl 3HAaeTE?

Kakne nBa BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCSA KOJJIMHEAPHBIMU?
JlaiiTe onpenenenyre BEKTopa B IIPOCTPaHCTBE.

YeMy paBHO CKaJSIpHOE MPOU3BEICHUE BEKTOPOB?

Kakue 11Ba BEKTOpa B IPOCTPaHCTBE HA3bIBAIOTCS KOMIIJIAHAPHBIMU?
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IIpu3ma umeer N rpaneil. Kakoii MHOTOYroJIbHUK JIEKUT B €€ OCHOBAaHUU?

Kaxk n3menutcst oobeM cepsl, eciiu ee painyc yBEIHIUTh B 5 pa3?

MoryT Jiu Bce rpaH#l TPEYTroJIbHOM MUPaMUAbI OBITh IPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

UTto npeAcTaBisoT co00r cedeHUs MTUIMHAPA MIIOCKOCTIIMU?

MoryT 11 aBe cdepbl ¢ OOMKMM LEHTPOM U C HEPABHBIMHU PaJAMyCaMHd MMETh OOIIYIO0 KacaTelbHYIO
IIJIOCKOCTh?

Touxu A u B npunagnexar mapy. [IpuHamiexur au mapy iarobas Touka otpeska AB?

PaBHBI 11 ApyT APYTY YIUIbl MEXy 00pa3yoLMMH KOHYCa U INIOCKOCTbEO OCHOBaHUS?

W3menutcs nu o0beM IMIMHAPA, €CIU TUAMETP €ro OCHOBAaHUS YBEIWYHTb B 2 pasa, a BBICOTY
YMEHBIIUTH B 4 paza?

Byner nm nupamupa TpaBUIBHOM, e€ciid €€ OOKOBBIMU TpaHSMHU SIBISIOTCS TPABUIBHBIC
TPEYTroJIbHUKU?

OTtHomeHue 06eMOB JBYX 1IapoB paBHO 8. Kak 0THOCATCS MIIOMIAAN UX TOBEPXHOCTEH?

Yro mpeacTaBiseT co00i Yrcio i?

Kaxkoe 4nciio Ha3bIBatlOT KOMITJIEKCHBIM?

Kaxk HaliTu MOAYyJIb KOMILJIEKCHOTO yucaa?

Kaxue KkoMIIIeKCHbIE YnCIia HAa3bIBAIOTCS CONPSKEHHBIMU ?

Kakue cymecTByoT (hOpMbl KOMIUIEKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4ll KOMOMHATOPUKH.

Yro HazbIBaeTcs n- Gpakropuaiom?

Uro Ha3bIBaeTcs NepecTaHOBKAMU?

UYro Ha3bpIBacTCs EPEMEILIEHUAMU ?

Uro Ha3bIBaeTcs cOUeTaHUAMU?

Kak popmynupyercs Teopema cioxeHust BEposATHOCTEH?

YeMy paBHA CyMMa BEPOSITHOCTEH POTUBOMOIOKHBIX COOBITHIT?

B xop3une 5 Oenbix, 3 yepHBIX U 7 mojocaThiX IIapoB. UeMy paBHa BEpOSTHOCTb JOCTaTh Hayraj
OJIHOLIBETHBIN 11ap?

Yro Ha3bpIBacTCA yCIOBHOW BEPOSTHOCTBIO?

Kak ¢popmynupyercs Teopema yMHOKEHUS BEPOSTHOCTEN?

[lepeuncaure ob1re METOIbI pEILICHHs YPaBHEHHIH.

[lepeuncnure oOLIME METOABI PELICHHS] HEPABEHCTB.

B uem cocTouT CyTh METO/1a 3aMEHBI IEPEMEHHOM TPU PELLIEHUN YPAaBHEHUN?

[Iepeuncinre METOABI PELIEHUS CUCTEMBI YPAaBHEHH.

CocTaBbTe anropuT™M pEIICHUs 33aa4 ¢ TapaMeTpaMH.

ChopmynupyiiTe aropuT™ JIeJICHNUs MHOTOYJICHOB 0€3 ocTaTKa.

Cdhopmynupyiite alrOpUTM™ JI€J€HNS MHOTOUJICHOB C OCTaTKOM.

Kak 3Byuut Teopema bezy?

Kak BbIrIsiiuT opMyIia COKpaIieHHOI0 YMHOKEHHS I BBICIINX CTeNeHei?

Kakue cymiecTBytoT METO/IbI pellIeHNs] ypaBHEHUHN BBICILIUX CTENEHEH?
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33}13HHH AJId OHE€HKH OCBOCHUA NUCHMIIJIMHBI 3a 1 CCMECTP

KY -54
OTXT — crpykryproe noapasaenenue OpUIIC — punmana Caml ' YIIC
PaccmoTpeHo mpeameTHOH (IUKIIOBOIT) SK3AMEHALIMOHHBIN BUJIET Nel YTBEPXIAIO
KOMHCCHEH OV/In.0711 Matemarika 3aMecTHTeNb TUPEKTOPA 110
« » 2023 r. yueOHoit padbore CITIO
I'pynma Cemectp | (OTXKT)

[Ipencenarens TTLK by P2

« » 2023 1.

OnennBaembie komnerennuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK
2.1, 11K 2.3, TIK 3.2, JIP 2, JIP 4, JIP 23, JIP 30

HNHcTpyKuus 1J1s1 00y4aommuxcst

DK3aMeHaIMOHHas paboTa BKIOYaeTldS 3amaHus Mo anredpe W HavajgaMm aHaiu3a U TeOMETPHUHU.
Yacte 1 comepxur 12 3amanuii (1-12) mo 1 Gammy, wacte 2 — 3 3amanus (13-15) mo tpu Gamna. Ilpu
BBINOJIHEHUH 33J]aHUi YacTh 1 HeoOXOAMMO MPENCTaBUTh KPAaTKOE pelieHue. Pemenne 3a1anuii yactu 2
JOJDKHO OBITH MPHUBEACHO IOJHOCTHIO, COMPOBOXKIATHCS Pa3BEPHYTHIMH TOSCHEHUSMHU: HEOOXOIUMO
MPUBECTH B OOIIEM BHJIE BCE UCIOJIb3yeMble (HOPMYJIIbI; OOBSCHUTh 1 MOTHBHPOBATH BCE JCHCTBHUS IO
XOJly pEIICHHUs, CAeNaTh HeoOXoAuMmble depTekd. [locie pemeHus Kaxaoro 3agaHusi JODKeH OBITh
3amMcaH OTBET. 3a/laHusl SBJISIOTCS CTaHIAPTHBIMU JJISl Kypca MaTeMaTUKH CPEIHEro (IIOJHOro) OOIIero

oOpa3oBaHUsI.
Kpurtepun oueHku
Otmetka (O1IeHKA) KonugecTBo npaBHiIbHBIX KonngecTBo npaBHIIbHBIX OTBETOB B
OTBETOB B % Oaymnax
«5» (OTAMYHO) 86-100 19-21
«4» (xoporio) 76-85 16-18
«3» (y10BIETBOPUTEIBHO) 61-75 13-15
«2» (HEyIOBJIETBOPUTEIILHO) 0-60 0-12

Bpems BbInosiHeHust 3aganuii — 120 MunyT
Yacrs 1. IIpeacraBbTe KpaTKoOE pelieHue

1.(1 6ana) Haiimute abCOMOTHYIO MOTPEIIHOCTh OKPYTIICHUS Yrcia 2,4 10 OiKalInero meioro Yucia.

]

2.(1 6ann)Ykaxure nHTepBai yopiBaHUs PyHKIMH, TpaduK KOTOPOi [

M300pakeH Ha PUCYHKE. EENEEN'J ﬁ(_
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— >

|

|
/11

3.(1 6ana)PemuTe mpocTeiinee TpUroHOMETpUYECKOe ypaBHeHue: CoSt =—1.
4.(1 6amn)Beraucnute y', ecnu y = 2x° + 17.

5.(1 6amun)Haiinure cripaBeIIMBOE paBEHCTBO:

1) arctgy/3 = %; 3) arccos‘/z—g:

« |
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2) arcctgy3 = =; 4) arcsin?z z

6.(1 6au1) Haiinure 3HaueHNne BbIpAXKCHUS: 2sin 60° +C0s90° —1g45°

] 2
7.(1 6am1) Haiiaure o6nacts onpenenenus Gynkmgm Y = V10—

8.(1 6a11) TIpu KaKuX 3HAUEHHAX apIyMeHTa 3HayeHue (ynkium Y —04x+5 paBHo 13 ?
9.(1 6amn) Haiinure f'(7), ecm f(x)=x2-sin x.
10.(16aman) JaHo:sina = — %, rner<a< 37" . Haiinure ga ?
xZ
Y= —
11. (1 6aan) Haligure 3HaueHUE MPOU3BOAHON (QYHKIIHH x=1 g rouke Yo = 3.

12. (1 6aa) Ipeacrassre MEHOTOUWIEH B cTanaapTHoM Buae(x — 2)(x + 2)(x — 5).

Yacrs 2. IIpeacraBbTe pa3BepHyTOE pelliecHUE

13.(2 6amma) Haiinute CKOpOCTh M YCKOpEHHE TOYKH B MOMEHT BpeMmenu t=10C., eciiu oHa IBHXKETCS
npAMOJUHENRHO 110 3aKony S(t) = 3t3 — t + 4 (xoopmunata s(t) u3MepsieTcs B MeTpax).

14.(3 6aana)K rpapuky dyskmmm y = 3 + 7x + 4x° mpoBeneHa  kacaTenbHas  C  YIJIOBBIM
ko3¢ uenTom -9. Haliinte KOOpANHATHI TOYKH KaCaHHSI.

15.(3 6ana) Yepes Touky O, He JeXKallyl0 MEXIY MapalieIbHBIMU IJIOCKOCTSMU O U [3, POBEACHBI

npsimbie lu m. Ipsmas | nepecekaer miockoctr o u B B Toukax Al u A2 cOOTBETCTBEHHO, IpsiMasi M — B
toukax B1 u B2. Haiigure qnuny orpeska A1B1, ecnmu A2B2 =15 cm, OB1:0B2 =3 : 5.
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ITAJT0HBI OTBETOB

1 | 2 3 4 5 6 7 8 9 10 11

04 | @3 |7 “:eé““‘ 10x* | 2 | v3—1|[44]]| 02 | -n? 0,75 0,75
12 14 15

x3—5x2—4x+20 | v=899;a =180 | (-2;5) 9

Kpurepun oueHkun

OtmeTka (O1eHKA)

KonnyecTBo npaBUIBHBIX

KomngectBo IMpaBHUJILHBIX OTBCTOB B

OTBETOB B % Oaymnax

«5» (OTIMYHO) 86-100 19-21

«4» (xopomio) 76-85 16-18

«3» (YIOBIETBOPUTEIIHHO) 61-75 13-15
«2» (HEYIOBJIETBOPUTEIILHO) 0-60 0-12
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33}13HHH AJI OHE€HKH OCBOCHUA NUCHMIIJIMHBI 3a 2 CCMCECTP

KVY - 54

OTXT — crpykryproe nonpasaenenue OpUIIC — bunmana Cam['YIIC

PaccmoTpeHo mpeaMeTHoOH (IMKIIOBOIT)
KOMHUCCUER
« » 2023 r.

IIpencenarens ITIK

DK3AMEHALIMOHHBIN BUJIET Nel
OV n.0711 MaTtemaTuka

I'pymma Cemectp_II

YTBEPX/AIO
3aMecTUTENb TUPEKTOPA 110
yueOHoit padote CI1O
(OTXKT)

IL.A. I'paues
«_» 2023 .

OnenuBaembie komnerennun: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.1,
I1IK 2.3, TIK 3.2, JIP 2, JIP 4, JIP 23, JIP 30

HNucTpyKnus 1151 00y4arouuxcsi

DKk3aMeHanMoHHas padora BkIo4YaeTld 3amanus mo anredpe W HayajlaMm aHATW3a U TEOMETPHUH.
Yacte 1 comepxkut 12 3amanuii (1-12) mo 1 Gammy, vacte 2 — 3 3amanus (13-15) mo tpu Ganna. IIpu
BBITTOJIHEHUH 337aHui YyacTu 1 HeoOXOAMMO MPENCTaBUTh KpaTKoe perieHue. Pemenne 3aganuii yactu 2
JOJDKHO OBITh TPUBEACHO TOJHOCTBIO, CONPOBOXKIATHCS PA3BEPHYTHIMH IOSICHEHUSMHU: HEOOXOMMO
MPUBECTH B OOIIEM BHJE BCE UCIONb3yeMble (HOPMYJIIbI; OOBSICHUTh U MOTHBHPOBATH BCE JCHCTBUS IO
XOJy peUICHUus, cIellaTh HeOOXOJMMbIe 4YepTeku. [lociie pelieHus KaxIoro 3alaHusl TOJDKEH OBITh
3amucaH OTBET. 3aJaHusl SBJISIOTCS CTAaHAAPTHBIMU IS Kypca MaT€MaTUKU CPEIHEro (IOJHOTro) O0IIero

oOpa3oBaHHUsI.
Kpurtepuu oueHku
Otmertka (OlICHKA) KonuyecTBo npaBHIIbHBIX KosmdyecTBo npaBHIIbHBIX OTBETOB B
OTBETOB B % Oaytax
«5» (OTIMYHO) 86-100 19-21
«4» (xopomio) 76-85 16-18
«3» (YyIOBIETBOPHUTEIHHO) 61-75 13-15
«2» (HEy10BJIETBOPUTEIILHO) 0-60 12

Bpems BbInosiHeHust 3aganuii — 120 MunyT

Yacrs 1. IIpeacraBbTe KpaTKoe pemieHne

1.(1 6am1) Ynpocrtute Boipaxkenue: 718 792,

2.(1 6ana) PemmTe nokasaTenbHoe ypaBHeHue: 325 = 3¥1,

3. (1 6ana) Beruncnure: logz2 + 10g216.

4.(1 6asur) Pemure norapudmudeckoe ypaBuenue: 10gs(x+2)=2.

5. (1 6amur) Haliaute MHOXKECTBO BCeX MEPBOOOPA3HBIX (PYHKIUN Y = COS X.

. . 3
6.(1 6a1) Berunciute onpenenéHnbIi uHTErpa [ 0 x%dx.

7.(1 6a1;1) CKOITBKUMHU CITIOCOOaMU MOTYT LIECTh YEJIOBEK CTOSATh B OYepe/ib K TeaTpaibHON Kacce?

8. (1 6asn) Haiitu muny Bekrtopa: a{5; 0; 4 }.
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9. (1 6amm) O6BeM Kyba paser 64 cm°. Haifaure pebpo kyoba.

10. (1 6ana) Pemure HepaBeHcTBO: 82 > 0,125 .

X X
11. (1 6aa) Pemnre ypaBHenue 4 - (1—16) +15- G) —4=0.

12. (1 6amn) z; = 2 + 4i vz, = —4 + i Halinure z; + 2,

Yacrts 2. [IpeacraBbTe pa3BepHyTOE pellieHue

13.(3 6aa1a) BeruucanTe miomans GUryphl, OrpaHHUEHHON THHASAME: y = X2, y=0,Xx =2, x =3

14.(3 6a/uta) OcHOBaHKE MUPAMUIBI PABHOOSAPEHHBIN TPEYTOABHHUK O cTopoHamu 40cM, 25¢m, 1 25¢M.
E€ BbIcOTa MPOXOIUT Uepe3 BEPIINHY yTIia, IPOTUBOJIEKAIIETO OoJbIIel CTOpoHe U paBHa 8cMm. Haiiaure

60KOBy1-0 IMOBCPXHOCTDb IMUPAMHUbI.

ZZ—ZH
Z+Zl)3 ’

15. (3 6as1;1a) Berunciure ecmn z; =3+ 2iuzy, = —2+ 3i.
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ITAJO0HBI OTBETOB

1 2 3 4 5 6 7 8 9 10 11
49 | 1 |5 7 sin x+ C 9 720 | Va1 | 4 | (-1, ) 1
12 13 14 15
—2+3i 6L 540 cm? 7i —8
3 —4i—2

Kpurepun oueHkun

OtmeTka (O1IeHKA)

KommuectBo IMpaBUJIbHBIX

KomngectBo IIpaBUJIbHBIX OTBCTOB B

OTBETOB B % Oaytax

«5» (OTIMYHO) 86-100 29-33

«4» (xopomio) 76-85 25-28

«3» (y10BIETBOPUTEIBHO) 61-75 20-24
«2» (HEYTOBJICTBOPUTEIIHLHO) 0-60 0-19
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