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1 ITACIIOPT ®OHJA OLIEHOYHBIX CPE/ICTB

@oH/ O11eHOUHBIX cpeAcTB ydyeOHoro rpeamera OYI1.07 MaTemaTnka MOKeT OBbITh UCIT0/Ib30BaH
NPY Pa3/IMUHBIX 00pa30BaTe/IbHbIX TEXHOJIOTHSIX, B TOM UHC/Ie W KaK AWCTaHIMOHHBbIE KOHTPOJIbHBIE
Cpe/CTBa IPU /1eKTPOHHOM / AUCTAaHLIMOHHOM 00yUYeHHH.

B pesynbraTe ocBoenuss yude6Horo mpeamera OYII.07 MatemaTvka OOydaromuiics [0/DKEH
obnagate mpeaycMoTpeHHBIMM PI'OC mo creruanbHocT  11.02.06 TexHMUecKas SKCILTyaTalys
TPAHCIIOPTHOTO PaZ037IeKTPOHHOTO 000pyZAOBaHus (0 BHAM TPAHCIIOPTA) C/eYIOLIMMHU 3HaHUSMH,
YMeHHsIMH, KOTopble (hOpMHUDPYIOT 00I1Me U TpodeccroHa bHble KOMITeTeHLIMH, a TakKe JTMYHOCTHBIMU
pe3y/bTaTaMH, OCBaMBaeMbIMHU B PAMKax MPOrpaMMbl BOCITUTAHUS:

YHC/I0BbIe U OyKBeHHbIE BbIPpa)KeHH S

Y1.BomonHate apudmMeTuueckre JelCTBUS, coyeTas YCTHble M TNHCbMEHHblE IIPUEMBI,
NIpYMeHeHHe BbIUUC/IUTE/IbHBIX YCTPOMCTB; HAXOAUTh 3HAaUeHHsI KOPHSI HaTypalbHOM CTENeHU, CTeNeHU C
pallMOHA/IbHBIM ~ TIOKa3aTesieM, Jjorapudma, WCIOAb3ys TIpU HeOOXOAMMOCTU  BBIUUC/UTE/TbHbIE
YCTPOMCTBA; MOIb30BaThCS OL|EHKOMN U MPUKUAKON MPU MPaKTUYECKUX pacueTax.

Y2.IlpumeHsiTb TOHSTHUSI, CBSI3aHHble C [JEJMMOCTBIO 1L[efbIX UHWCeJ, TpPUA peLIeHUU
MaTeMaTUYeCKUX 3ajau.

Y3.HaxoguTb KOpPHM MHOTOWIEHOB C OJIHOM IlepeMeHHOM, pacK/a/blBaTb MHOTIOWIEHBbI Ha
MHOYXUTEJIN.

Y4.BpinmonHATE  J€UCTBUST C  KOMIUIEKCHBIMHA ~ UYMCJIaMM, [10/1b30BaTbCsl [€OMeTpPHUYeCKOU
VHTepripeTalield KOMIUIEKCHBIX uHWCesl, B TMPOCTEHIIMX CJydyasix HaxO[UTb KOMIUIEKCHbIE KOPHM
yPaBHEHUH C [1eHCTBUTEebHBIMU KO3 pULieHTaMu.

Y5.I1poBouTh Nipeobpa3oBaHusi UHUC/IOBBIX U OyKBEHHBIX BbIPa’K€HHM, BK/IHOUAIOIIUX CTeleHH,
paJuKasbl, 10rapu@mbl U TPUTOHOMEeTpHUYecKHe (yHKLIUH.

HCNO/Ib30BaTh MPUOOpeTeHHbIe 3HAHMA M YMEHHsA B NPAKTHYECKOH [esiTeIbHOCTH H
MOBCeHEBHOM XM3HHU JJIfA:

MPAaKTUUeCKUX pacyeToB MO (opmy/am, BKIouass (OpMyJibl, COJeprKaliie CTeleHu, paJuKarbl,
norapudMbl ¥ TPUTOHOMETpUUeCKHe MYHKIIUH, UCIT0/b3Ys TIPH HeOOXOUMOCTH CITPABOYHbIE MaTepHasIbl
Yl IPOCTeMILINe BbIUMC/IUTEeIbHbIE YCTPOKCTBA;

nproOpeTeHus MPAKTUYECKOTO OIbITa JeSTeTbHOCTH, Mpe/IecTBYoel npodeccuoHalbHON, B
OCHOBE KOTODPOM JIe)KUT JIJaHHBIM yueOHbBIN TTpeIMeT.

¢yukiumu u rpapuku

Y6.0npeziensiTh 3HaUeHUe (GYHKIIMU 110 3HAUEHUIO apryMeHTa TIpY pa3/IMyYHbIX CII0cobax 3aflaHust
(yHKLIMM.

Y7.CtpouTtsh rpadvikul U3yueHHBIX (QyHKLIWH, BBITIOMHATE peobpa3oBaHus TpadrKoB.

¥8.0nuckiBaTh 110 rpaduKy U 1o ¢hopmMyJie moBefieHre U CBOUCTBAa (DyHKLIAM.

Y9.PeiiaTh ypaBHEHUsI, CUCTeMbl YpaBHeHUI, HepaBeHCTBa, UCMO/b3ysl CBOMCTBA (DYHKLIMN U UX
rpaduueckue rnpeCcTaBieHUs.

HCNO/Ib30BaTh MNPUOOpeTeHHbIe 3HAHMA M YMEHHsA B TNPAKTHYECKOW /IeSiTe/IbHOCTH H
MOBCEHEBHOM XU3HH J/If:

OTMCaHUSl U UCC/eIOBaHUs C TOMOLIbI0 (QYHKIUM peanbHbIX 3aBUCHMOCTeM, MpecTaB/ieHus ux
rpaduuecKy; UHTepIipeTaLuy rpadKoB peabHbIX MPOLIeCCOB;

nproOpeTeHus MPAKTUYECKOTO OIbITa JesSTeTbHOCTH, Mpe/IecTBYomIel npodeccuoHalbHON, B
OCHOBE KOTODPOM JIe)KUT JaHHBIM yueOHbBIN TTpeIMeT.

Haya/ia MaTeMaTH4YeCcKOro aHaiu3a

¥Y10.Haxoguts cymmy 6ecKOHeUHO yObIBarolieli TeOMeTPHUeCKOl ITPOTrPecCHH.

Y11.BbuncasTs NpousBofHbIe 1 NepBooOpa3Hble 31eMeHTapHbIX (PYHKLMH, PUMeHsis IpaBu/a
BBIUKC/IEHHS] TTPOU3BOAHBIX U TIepBO0OPA3HBIX, UCIIO/IB3Ys CIIPABOYHBIE MaTepHAJIbI.

Y12.MccnepoBath GYHKLMY U CTPOUTD UX IPaMKU C TOMOLLIBIO TIPOU3BO/HOM.

Y13.Pewuats 3a7jauu C IpYMeHeHHeM ypaBHEeHHUs KacaTeIbHOM K rpauKy (pyHKLMU.



Y14.PemiaTh 3a/lauM Ha HaxoX/eHWe HauOO/bIIero WM HauMEHbBINEro 3HaueHus (YHKIMA Ha
OTpesKe.

¥Y15.Bp1uncasATh M01a b KpUBOJIMHENHOM TparieLyy;

HCNO/Ib30BaTh MNPUOOpeTeHHbIe 3HAHMA M YMEHHsAI B NPAKTHYECKOW [esiTe/IbHOCTH H
MOBCEHEBHOM )XM3HHU JJIfA:

pellieHrs1 TeOMeTPpUYeCcKUX, (PU3NYeCKUX, SKOHOMUYECKUX U JPYTUX MPUK/IAJHbIX 3a7ad, B TOM
yKcIe 3a7ay Ha HauOo/bIIMe W HauMeHbIMe 3HauyeHWs C MPUMeHeHWeM arrapaTa MaTeMaTU4ecKOro
aHa/u3a;

npruoOpeTeHus: TIPaKTUUECKOTO OIIbITa JesATeIbHOCTH, MpeZLecTBYoIIel MpodeccCHoHaNibHOM, B
OCHOBE KOTODPOM JIe)KUT IJaHHBIA yueOHbBIN TIpeIMeT.

yPaBHEeHHUsA M HepaBeHCTBa

¥16.Pemars panyoHasbHbIe, MOKa3aTe/bHble W jorapyupMuyecKkue ypaBHEHHsI U HepaBeHCTBa,
VippaljiOHa/IbHble U TPUTOHOMETPUYeCKHe YPaBHEeHUs, UX CUCTeMBI.

¥Y17.[Joka3blBaTh HEC/I0KHbIe HepaBeHCTBaA.

Y18.Pemate TekcTOBBIe 3alauM C TIOMOLIBIO COCTaB/eHMs] ypaBHEHWH M HepPaBeHCTB,
VIHTEpIIpeTUpYs pe3y/bTaTr C YYeTOM OTPaHUUEHUI YCIO0BUS 3a/jauM.

¥19.M306paxxaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOYKECTBA PellleHn YpPaBHeHWI U HePaBeHCTB C
[BYMsI [IepeMeHHbIMU U UX CUCTEM.

Y20.Haxogute mpubmibkeHHbIE pellleHHs YPaBHEHWH W WX CHCTeM, WCIOJb3ysl Tpadudeckuii
MeTO/.

Y 21.PeiaTh ypaBHeHUs], HepPaBeHCTBA M CUCTeMbI C TIPUMeHeHHeM IpauuecKux rpe/cTaB/leHUi,
CBOWCTB (DYHKLIUM, IPOM3BO/HOM.

KCI0/1b30BaTh NpHOOpeTeHHbIe 3HAHHUSA M YMEHHsI B MPAKTUUYECKOW [eATeTbHOCTH H
MOBCe/{HEeBHOM XXKU3HHU ISl

TIOCTPOEHHS Y MCCJIeZJl0BAHNS NTPOCTENIIINX MaTeMaTUYeCKuX Moziesiel;

nprobpeTeHus MPAKTUYECKOTO OIbITa JesiTe/TbHOCTH, Mpe/liecTByollel npodeccuoHanibHON, B
OCHOBE KOTODOM JIe)KUT JJaHHbINA yueOHbIN MpeaMeT.

3/1eMeHThbl KOMOMHATOPUKH, CTATUCTUKH M TeOPUH BepOATHOCTeMH

Y22. Pemare mnpocreiiiiiie KOMOMHATODHbIe 3a/aud MeTOJOM Iiepebopa, a Takke C
WCTIOb30BaHWeM U3BeCTHbIX (opMysi, TpeyrosibHuKa [lackans; BBIUMCIATH KO3(duiLMeHTbl OMHOMA
HeroToHa o opmysie U C MCOIb30BaHUEM TpeyrosibHuKa [lackans.

Y 23.BelunCasTh BEPOSITHOCTH COOBITUM Ha OCHOBe TMOfCYeTa 4YMcaa HCXO/O0B (TpOCTeilive
c/lydan).

HCNO/Ib30BaTh MNPUOOpeTeHHbIe 3HAHMA M YMEHHsI B NPAKTHYECKOH [esiTe/IbHOCTH H
MOBCEHEBHOM XM3HHU JJIfA:

aHa/jv3a peasjibHbIX YMCJIOBBIX [IAHHBIX, MPEe/CTaB/JIeHHbIX B BHUJE AWarpaMM, rpa(uKoB; A/
aHasm3a UH(OpMaLMM CTaTUCTUUECKOTO XapaKTepa;

nprobpeTeHus MPAKTUYECKOTO OIbITa JesiTe/TbHOCTH, Mpe/liecTByollel npodeccuoHanibHON, B
OCHOBE KOTODOM JIe)KUT JJaHHbIA yueOHbIN MpeaMeT.

reoMeTpus

¥ 24.CooTHOCUTH TIZIOCKHE TeoMeTpruecKre GUrypbl U TpexMepHble O0BeKThI C MX OTMMCAHUSMH,
yepTe)kamH, M300payKeHUsIMU; Pa3/iiuaTh U aHa/IM3MPOBaTh B3aUMHOE pacrioyioykeHue Guryp.

Y 25.1306paxkats reomeTpuyeckrie (pUrypsl U Tea, BHIMOIHATD YePTEX 110 YCIOBUIO 3a/IauH.

¥26.Pemats reomerpuyeckue 3aiauy, ONMMUpasiCh Ha M3yYeHHble CBOWCTBA IJIAHUMETPUYECKUX U
CTepeoMeTpUUeCKMX GHUryp ¥  OTHOLIEHWH MeXAy HHMH, TIpUMeHsisi anreOpanueckuii U
TPUTOHOMEeTPUUEeCKHH ammapar.

Y27.1IpoBoauTh [A0OKasaTe/bHble PACCY)KAeHUs IpU pelleHuM 3ajay, [0KasblBaTb OCHOBHBIE
TeopeMsbl Kypca;

Y 28.BbuncasTh MHeHHbIe 3/1eMeHThI U YTJIbl B TIPOCTPAHCTBEHHBIX KOHPUTYpaLusiX, 00beMbl 1
TUIOLLZIX TIOBEPXHOCTeH MPOCTPAHCTBEHHBIX TeJT U UX MPOCTeNIINX KOMOMHALIUH.

¥29.[TpMeHATh KOOPAMHATHO-BEKTOPHBIM METOZ, /Il BBIUMC/IEHNUs OTHOLIEeHWW, pacCTOSSHUU U
YIJIOB.
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¥30.Ctpouts ceyeHHsi MHOTOTPAHHUKOB M M300pakaTh CeYeHUsl TeJl BpallleHusl.

HCMO/Ib30BaTh MNPUOOpeTeHHble 3HAHMA M YMEHHs B MNPAaKTHUeCKOH [eATe/bHOCTH U
MOBCEHEBHOM XM3HM J|/If:

VcCiej0BaHUs (MOJe/IMpPOBaHKs) HEC/I0)KHBIX MPAaKTUYeCKUX CUTyalluid Ha OCHOBE H3Yy4YeHHbIX
dhopmyn 1 cBOUCTB (pUryp;

BBIUMCJ/IEHUS [JIMH, TUIOIIaZied M 00beMOB peasbHbIX OOBEKTOB IMPHU pelleHUH TPaKTUYeCKUx
3a/1a4, MCII0/Ib3YsI TIPH He0OXOJUMOCTH CITPABOUHHUKH U BHIUMC/TUTE/bHBIE YCTPONCTBA;

nprobpeTeHus MPAKTUYECKOTO OIbITa JesiTe/TbHOCTH, Tpe/llecTByolleli npodeccuoHanibHON, B
OCHOBE KOTODOM JIe)KUT JJaHHbINA yueOHbIHN MpeaMeT.

31. 3HaueHue MaTeMaTUUeCKOM HayKH [Jisl pelleHHs 3a/iay, BO3HUKAIOIIUX B TEOPUU U NIPAKTHUKE;
IIMPOTY U OrPaHWYEHHOCTb TPUMEHeHHWs MaTeMaTUYeCKUX MeTOJOB K aHaau3y U HCC/IeOBaHUI0
TIPOLIECCOB U SIBJIEHWH B MPUpO/ie U 00I1iecTBe;

32. 3HaueHUe MPAKTUKK M BOIIPOCOB, BO3HMKAIOLIMX B CaMOM MaremaTuKe /151 (GOpMUPOBaHUS U
Pa3BUTHSI MaTeMaTUUeCKON HayKU

33. Vgen pacivpeHus: YMCIOBBIX MHOKECTB KaK Criocoba ToCTpoeHHst HOBOTO MaTeMaTH4yecKOro
ammapara /iJisl pelleHus IPaKTUYeCKUX 3a/lay U BHYTPEHHHUX 3a/lau MaTeMaTHKy;

34. 3HaueHue uged, MeTOJOB W pe3y/bTaTOB anreOppl W MaTeMaTW4YeCKOTO aHanv3a [ist
MIOCTPOEHHsI MO/Ie/Iell peasbHbIX MPOLIECCOB U CUTYaLIU;

35.B03MOXKHOCTH reOMeTpuM [JjIsl ONWCAaHUSl CBOWCTB peaslbHbIX IPeJMeTOB U WX B3aWMHOIO
PacIio/IoKeHusT;

36. YHuBepca/bHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTU4yeCKUX pacCyX[eHuM, HX
MIPUMEHUMOCTD B PA3/IMUHBIX 00J1aCTSIX UesioBeYecKou esiTe/TbHOCTH;

37. Pa3nuure TpeOGOBaHWH, TIpeIbSB/sEMbIX K ZIOKa3aTeIbCTBAM B MaTeMaTHKe, eCTeCTBEHHBIX,
COLManbHO-3KOHOMHUYECKMX ¥ TYMaHUTapHbIX HayKaX, Ha MPaKTHKe;

38. Posp akcMoMaTvKy B MaTeMaTHKe; BO3MOXXHOCTb TOCTPOEHUSI MaTeMaTh4YeCKuX TeOpUM Ha
aKCMOMaTUUeCKOW OCHOBe; 3HaueHre akCUOMaTUKU [ijist APYTUX obacTelt 3HaHUS U [1Jisl IPaKTHKY;

39. BepoATHOCTHBIN XapakTep pas/IMYHbIX MPOLIECCOB ¥ 3aKOHOMEPHOCTeH OKPY KaroIllero Mypa.

-00II[He KOMITeTeHI[HH:

OK 01. Beibupats criocobsI pelienus 3aziayu npodeccroHanbHON JesaTeIbHOCTA TIPUMEeHUTETEHO
K Pa3/IMUHbIM KOHTEKCTaM.

OK 02. Vcrionb30BaTh COBpEMEHHbIe CPeJiCTBA MOMCKA, aHa/lu3a U UHTepIpeTalud nH$opMaLiyy,
Y UH(OpMaLJMOHHbIe TeXHOJIOTHY Ji/1s1 BBITIOJIHEHUS 3a/1a4 MPo(eCCUOHa/IbHOM JleATeIbHOCTH.

OK 03. IlnaHupoBaTh W peany30BBIBAaTL COOCTBEHHOe TPOdecCHoHaIbHOe U JIMUHOCTHOE
pasBUTHe, IIpeJIPUHUMATE/IbCKYIO0 [eaTe/lbHOCTh B IIPO(eCcCHOHaNbHOM cepe, UCII0/1b30BaTh 3HAHUS I10
(brHAHCOBOV TPaMOTHOCTU B PA3/IMYHBIX )KU3HEHHbBIX CUTYaLUsX.

OK 04. 3ddexkTHBHO B3aMMO/IeMCTBOBATh U Pab0TaTh B KOJIEKTHBE 1 KOMaH/Ie.

OK 05. OcymecTB/iATh YCTHYIO U MUCbMEHHYH) KOMMYHMKALIMKO Ha TOCYJapCTBEHHOM S3bIKe
Poccwuiickoii @ezepaliuu C yueToM 0coOeHHOCTel COLMAIbHOrO U Ky/IbTYPHOTO KOHTEKCTA.

OK 06. IIposiB/iATE IpakAaHCKO-TATPUOTAUYECKYI0 MO3WLIUI0, [JeMOHCTPUPOBATb OCO3HAHHOE
TOBe/leHe Ha OCHOBe TPaJULIMOHHBIX 0OlleyesioBeUeckKUX LIeHHOCTel, B TOM 4YHCIe C Y4YeToM
rapMOHM3ALMM  MEeXHALMOHAJIBHBIX M MEXPEeJUTHO3HbIX OTHOLUeHWM, TIPUMEHATb CTaHJapThbl
aHTUKOPPYIILIMOHHOI'O TI0Be/leHusl.

OK 07. CogeiicTBOBaTh COXPAaHEHWIO OKPY>KaloOlllel Cpefbl, pecypcocOepekeHHI0, TIPUMEHSITh
3HaHUs1 00 M3MeHeHWH K/IMMaTa, MPUHLIUILI OepeXKMBOro Mpou3BO/CTBA, 3PQPEeKTUBHO [eiCTBOBaTh B
ype3BblYaHbIX CUTyaLUsIX.

-npodeccuoHaIbHbIe KOMIeTeHIMH:

IIK 5.4 OpraHu3oBbiBaTh W KOHTPOJIMPOBaTh BBINIOJHEHHE PabOT 10 TeXHUYeCKOMY
06Cy)KBaHUIO, PEMOHTY U MOZIepHH3aliu1 0ObeKTOB JKele3HO/J0POXKHON 3/IeKTPOCBSI3U

- IMYHOCTHBIE pe3y/1bTaThl:

JIP.2 TIposB/ISIIOIIMM aKTUBHYIO TPa)KJaHCKYIO MO3UI[HI0, 1eMOHCTPUPYIOLLIWN MPHUBEP)KeHHOCTh
NIPUHLIAIIAM YeCTHOCTH, TMOPSA0YHOCTH, OTKPBITOCTH, 3KOHOMMUYECKW AaKTHMBHBIM M Y4YaCTBYIOLIWMH B



CTy/IeHYeCKOM U TeppPUTOPHAIBLHOM CaMOYIIPaB/eHWH, B TOM YHC/Ie Ha YCIOBUSX Z0OpPOBO/BUECTBA,
TIPO/IYKTUBHO B3aMMO/IEMCTBYIOIIMI U yUaCTBYIOLIHIA B ieTeTbHOCTH 0011[eCTBeHHbIX OpraHU3aliii.

JIP.4 TIposiBastoMU U JeMOHCTPUPYIOIIMK yBakKeHHe K JIFOJSM Tpy/ia, OCO3HAIOLMM [IeHHOCTh
cobctBeHHoro TpyAa. Crpemsiuiici K (QOPMHpOBaHWIO B CeTEeBOM cCpefle JIMYHOCTHO U
npogeCCHOHATBLHOI0 KOHCTPYKTUBHOT'O «L{U(POBOTO C/Iefiax».

JIP.23 [TosniyueHre oOyUarOUUMHUCSI BO3MOKHOCTA CaMOPACKpBITHS W CamMopear3aliys
JIMYHOCTH.

JIP.30 Ocy1mecTB/siOLMNA  TIOMCK W HUCTOJb30BaHWe UWHMOpMaluyd, HeoOXogumon s
3¢ (deKTUBHOTO BBITIOJTHEHUSI pa3/IMUHBIX 33/ja4, TPo(deCcCHOHaTLHOTO U TMUHOCTHOTO Pa3BUTHSI.

dopmoii MPOMe)KYyTOUHOM aTTecTaluu 10 yueOHOMY TpeMeTy SIBISIFOTCS 3adeT C oreHKo# (I
ceMecCTp) U NMCbMeHHbIM 3K3ameH (I cemecTp).



2 PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA,
INOJJIEXXAIIIUE ITPOBEPKE

2.1 B pe3ysibTaTe aTTecTalyy M0 yuyeOHOMY Mpe/iMeTy OCYILeCTBJIsSIeTCSl KOMIUIeKCHasi TIpOBepKa
C/IeyIOUMX YMeHWM W 3HaHWM, a TaKKe JAWHaMUKa (OpMHUpOBaHMs OOIMX, TMPogecCHOHaTBHBIX
KOMIIeTeHLUI ¥ IMUHOCTHBIX Pe3y/IbTaTOB B paMKaX MPOrpaMMbl BOCTIUTAHUSI:

Pe3ynbTaThbl 00yUueHHsA: YMEHUS], IToka3aTe/nu OLleHKH pe3y/bTaTa dopma KOHTpPOIsA

3HaHHUA, KOMIIeTeHIIUH "
JIMYHOCTHbIE Pe3y/IbTATbI

H ojéeHuBdaHUA

Ymern:

Y1. BpInoyHATb apu(pMeTHUecKre | - BBIYUC/IATH 3HaueHus | TecTrpoBaHue,
JeNCTBUS, coueTast yCTHBIE U TPUTOHOMEeTPUYEeCKUX byHKLIM C | YCTHBIM OIIPOC,
NMCbMEeHHbIe TIPHUeMBI, 3a/laHHOM CTeIeHbI0 TOYHOCTH; pe3y/bTaT
NpYMeHeHHe BbIYMCTUTeTbHbIX - 1mpeobpa3oBbIBaTh BBINOJIHEHUS
YCTPOMCTB; HaXOAUTb 3HAUEHUSI TPUTOHOMeTpUUYeCKre BbIpa)KeHUs], | BHeayJUTOPHBIX
KOPHS$1 HaTypasbHOU CTeleHH, WCTIO/Ib3YsI TPUTOHOMETPUUECKHE | CAMOCTOSTE/IbHBIX
CTeIeHU C pPaLMOHa/IbHbIM (bopMyJIbL; pabor,
ToKasareseM, jorapudma, - CTpOUThb rpaduku | pe3y/bTaT

UCII0/Ib3Ysl TIPY He06X04UMOCTH TPUTOHOMETPUUeCKUX (YHKLMA U Ha HUX | BBIIOJHEHUS
BBIUMC/IUTE/IbHbIE YCTPOWCTBA; WJUTIOCTPUPOBAaTh CBOWCTBA (QYHKLIUM; NIPaKTUYeCKUX
T10/1b30BaThCS OLIEHKOW U - TpUMEeHAThb reoMmeTpuyeckue | pabor.

NIPUKUJKOW NPY NPaKTUYeCKUX

nipeobpa3oBaHusi (CABUT U JehOopMariuio)

pacyerax. TIpU [TOCTPOEHUU IPa(UKOB;
OK 01 - OK 07 - pelIartb TPUrOHOMETpHUUeCKHe
[IK.5.4 ypaBHEHHsT C  TIOMOILIbI0  YMC/IOBOM
JIP 2,4,23,30 OKPY’KHOCTUY;
- peliaTthb TPUTOHOMeTpUYeCcKUe
ypaBHEHUss C TIOMOIbI0  OCHOBHBIX
MeTO/|0B;
- TPUMEHATb  BbILLE  [epeurC/IeHHbIe
(hopmybl Tpu ripeoOpa30BaHUU
BbIp&KEHU;
- TIpUMeHAATb (OpPMYy/bl TPU  peLIeHuH
TPUTOHOMETPUYECKUX yPaBHEHUI u
HepaBeHCTB;

- BBIUMC/IATE Tpefiesibl QYHKLINH;
- BBIUMC/IATH TIPOU3BOJHYIO;

- BBIUMC/IATE  TPOU3BOJHYIO
yHKIH;

- COCTaB/IATh ypaBHEHUe KacaTebHOM;

CJIO>KHOH

- cciejoBaTb U CTPOUTh  rpadMku
byHKUMH;

- paboratb C BbIp&KEHUSIMU
cojiepyKalljie KOpeHb N-HOMW CTeleHwy;

- CTpouThb  rpaduku CTeIeHHBIX
byHKUUH;

- 1peoOpa3oBbIBaTh 3TU IpaduKu MyTeM
cABuUra u gedopmaruy;

- CTPOWTb Fpa(I)I/IKI/I I10Ka3dTe/IbHBIX,




GYHKUMKA TIPU pas3/MUHBIX OCHOBAHUAX U
Ha HUX WUIIOCTPUPOBAaTh  CBOWCTBA
byHKIU;

- 1npeobpa3oBbIBaTh 3TU rpadMKu MyTeM
c/BUra U Jedopmariyy;

- BBIUMC/IATH 3HAUEHUsl TI0Ka3aTe/bHbIX
BbIpa)XKEHWH C TIOMOLIbI0  OCHOBHBIX
TOX/|ECTB Y BBIUMC/IUTE/IbHBIX CPeICTB;

- pellaTb  HECJIOKHbIE  YpPaBHEHMS,
TIPUBOZIMMEIE K Bzlam: a' ™ = a 8%, a™ = b;
- pellaTb  HECJIOXKHBIE  HEPaBeHCTBa,

NPUBOZIMMEIE K BAZIaM: a™®>< a &%);

- cTpouth rpaduKd JorapupMUUeCcKUx
(GYHKIMIA TIPY pa3/MUHBIX OCHOBAHUSX U
Ha HUX WUIIOCTPUPOBaTh  CBOMCTBa
yHKIWI;

- nipeoOpa30BbIBaTh 3TU rpadUKu MyTeM
cBUra u eopmariuu;
- BBIYHCJISATH
norapupmMuUecKux
TOMOII[bI0  OCHOBHBIX
BBIUNC/IUTE/IbHBIX CPe/ICTB;

- peluathb HECJIOXKHbIe ypaBHeHWUs,
TIpHUBOUMBIe K BUZiaM: log.(x)=f(x) pemiaTh
HeCJIO)KHble HepaBeHCTBa, TPUBOJMMbIE K
BuzaM: log,f(x)><log.g(x).

3HaueHust
BbIpa)KeHU M C
TOXJeCTB U

Y2.IIpuMeHSITb MTOHATHS, - BBITIOJIHATE OTIepaLyy AeleHUs Hajl TecTtrpoBanue,
CBSI3aHHBIE C [JeIMMOCTBIO LeJIbIX | L{e/IbIMU YHC/IaMy; YCTHBIY OIPOC,
yucers, Tpy peLleHnn - IPUMEHSITh CBOMCTBA OTHOLLIEHUSI pe3ysbTar
MaTeMaTUYeCKHX 3ajau. JlelIMMOCTY Ha MHO)KeCTBe HaTypa/IbHbIX BBITIO/THEHUSI
OK 01 - OK 07 YKCeJ TP PeLLeH|H 33/1ay; BHeayIUTOPHBIX
JIP 2,4,23,30 - IPUMEHSTB TPU3HAKH [Ie/TAMOCTU TIPU CaMOCTOSATeJIbHBIX
peILeHnH 3a/1aY. pabor,
pe3yJibTaT
BBITIOJIHEHUS
NIpaKTUYeCKUX
paboT.
¥Y3. Haxoautb KOpHU - BBIUMCJIATD TIpefiesibl QYHKLWH; TectupoBanue,
MHOT'OU/IEHOB C O/JHOU - BBIUMCJISATH TIPOU3BO/HYO; YCTHBIH OTPOC,
repeMeHHOM, pacK/a/bIBaTh - BBIUMCJIATD  TIPOM3BOJHYIO  CJIOJKHOMW | pe3ysbTar
MHOT'OUJIeHbl HA MHOXKUTeJIH. dbyHKLMY; BBITIOJTHEHUSI
OK 01 - OK 07 - COCTaBJ/IATh ypaBHeHUe KacaTelbHOM; BHeayUTOPHBIX
JIP 2,4,23,30 - UCC/Ie[IOBaTh W CTPOMTh  TrpadUKu | CaMOCTOSITeTbHBIX
bYHKIHH; pabor,
- HaXO/JUTh KOPHM MHOTOUJIEHOB C OJHOW | pe3y/bTar
repeMeHHOM; BBITIOJTHEHUSI
- packiajibIBaTh MHOT' OUJIeHbl Ha | NpakTU4YeCKUx
MHOYXHTEJTH; pabor.

- MIpUMeHSITh TeopeMmy be3y npu pereHUn
3a/a4.




Y4. BbINOHATE 1eUCTBUSA C - BBINIOJIHATB [JeMCTBUS C KOMIUIEKCHbIMU | TecTrpoBaHue,
KOMILJIEKCHBIMU UMC/IaMH, yuCIamu; YCTHBII OIpPOC,
T10JIb30BaThCsl TeOMEeTPUYECKOU - T0/b30BaTbCs reOMeTpUUYeCKOM | pe3y/bTar
VIHTepripeTalyeld KOMIUIEKCHBIX VHTepIripeTalyel KOMIUIEKCHBIX UNCET; BBITIOJIHEHUS
yKceJl, B IPOCTEUILINX CIy4asx - HaxOJWThb KOMIT/IEKCHbIe KODHHM | BHEAyUTOPHBIX
HaxO/[JUTb KOMILIEKCHble KOPHU ypaBHeHUH C JleICTBUTE/IbHBIMU | CAMOCTOSITE/IbHBIX
YPaBHEHUH C JeUCTBUTETbHbIMUA K03 duieHTamu. pabor,
Ko3dduimeHTamu. pe3y/bTar
OK 01 - OK 07 BbITIOJTHEHUS
JIP 2,4,23,30 MPaKTUYECKUX
paboT.
Y5. IIpoBoaUTh TTpeoOpa3oBaHust | - BBIUKCIATH 3HaueHud | TecTtrpoBaHue,
YKCIOBBIX U OYKBEHHBIX TPUTOHOMETPUYECKUX byHKLMi C | YCTHBIM OIIPOC,
BbIP&)KEHUM, BK/IFOUAIOLUX 3a/]JaHHOU CTereHbI0 TOYHOCTH; pe3ysbTar
CTeTieHH, paJvKasbl, jorapudmMel | - TIpeoOpa30BBIBAThH BBITIO/THEHUS
Yl TPUTOHOMETpUYecKre PYHKLWU. | TPUTOHOMeTpUUecKue BbIpa)keHusl, | BHeAyAUTOPHBIX
OK 01 - OK 07 WCII0/b3Y5 TPUTOHOMeTpHUUYeCKHe | CaMOCTOSATe/IbHbIX
JIP 2,4,23,30 hopMybI; pabor,
- CTpOUTh rpaduKy | pe3yabTaT
TPUTOHOMEeTPUUeCKMX (YHKLUN U Ha HUX | BBIMOTHEHUS
WJTIOCTPUPOBAaTh CBOWCTBA QYHKLIUM; NIpaKTUYeCKUX
- TIPUMEHSATH reomerpuueckue | pabor.

npeobpa3oBaHusi (CABUT U JehopMariuio)
TIpY TIOCTPOEHUH TpaUKOB;

- peliathb TPUTOHOMETPUUEeCKUe
ypaBHEHWssT C  TIOMOIIBbIO  UMC/IOBOM
OKDYKHOCTU;

- pemiathb TPUTOHOMETPUYECKHE
ypaBHeHUs] C  TIOMOILIbI)  OCHOBHBIX
METO/IOB;

- TIPUMEHATb  BbIllle  Tepeurc/ieHHbIe

hopmy b npy ripeoOpa3oBaHUH
BbIPa)KeHU;

- TpUMeHATb (OPMY/bI TPU  pelleHHH
TPUTOHOMETPUYECKUX ypaBHeHHH u
HepaBeHCTB;

- paboratb C BBbIpa’KeHUSIMHU
cofiep>kalliyie KOpeHb N-HOM CTeleHy;

- CTpouTh  TpaduKH CTereHHBIX
yHKIIHH;

- TpeoOpa3oBbIBATh 3TH T'PadUKU MyTeM
caBura u gedopmaiiuy;

- BBIUYHCJIATH 3HAUEHHUsl TOKa3aTe/bHBIX
BbIpaXXEHWH C  TIOMOLIBIO  OCHOBHBIX
TOXKZIECTB U BBIUMC/TUTE/ILHBIX CPE/ICTB;

- pelatb HeC/I0)KHbIe ypaBHEeHUs],
TIPUBOZIMMEIE K BUfiam: a'™® = a 8%, a® = b;

- pellaTb  HeCJOXXHble  HepaBeHCTBa,
NIPUBOZIMMEIE K BAfIaM: a™®>< a &%);

- cTpouTh rpaduku JorapumMuyecKux
(GYHKIMIA TIPY pa3/MUHBIX OCHOBAHUSX
Ha HUX WUIIOCTPUPOBAaTh  CBOWCTBA




yHKIuH;

- mpeoOpa3oBbIBaTh 3TU rpaduKu MyTem
c/BUra u fieopMariuy;

- BBIYMCJISITh 3HayeHust
norapupMUUecKux BbIpaKeHU! C
TIOMOILIbI0  OCHOBHBIX  TOX/ECTB U
BBIUMC/IUTENbHBIX CPeJCTB;

- peluatb HeCJI0’KHbIe ypaBHEeHUs],
npuBoMMbIe K BUJaM: log.(x)=f(x) perath
HeC/I0)KHble HepaBeHCTBa, TMPUBOJUMBIE K
BugaM: log.f(x)><log.g(x).

¥Y6. Onpegensitb 3HaUeHUE
(YyHKLMY 110 3HAUEHUI0
aprymeHTa Ipy pa3/MuHbIX

criocobax 3asaHust QyHKLWH.

OK 01 - OK 07
JIP 2,4,23,30

- Haxo0;UTh 00/1acThk Orpe/eIeH st
(pyHKL;
- HaXO[UTb 3HaueHWe (YHKIWH,
3a[JaHHOM aHa/IUTHUEeCKU WX Tpauuecky, 1o
3HaueHUIO aprymeHTa U HaobopoT;
- CTpOWTh TpauKu  W3BECTHBIX
CTerneHHbIX (DYHKIMI;
- TIPUMEHSITh reomMeTpruecKre
ripeobpa3oBaHust (CABUT U JiehOpMaLIO) TIPH
MOCTPOeHUH TPahMKOB;
- 1o r’pa(l)l/]KX q)y}m
yCTaHaB/MBaTb €€ Ba)KHeMIllMe CBOMCTBa
(MOHOTOHHOCTb, OTPaHUMYeHHOCTb, YETHOCTb,
HEUYeTHOCTb, TIePUOJUUHOCTH,
HeTpepbIBHOCTh);
- BLIUMC/ISITH HECTIOXKHBIE TIpe/iefTbl
(YHKLIVH B TOUKe ¥ Ha 6eCKOHEUHOCTY;

- peliiaTh palioHa/TbHbIe
HepaBeHCTBa MeTO/IOM UHTEPBAJIOB;

- BBIYUCJISATH 3HaueHust
TPUTOHOMETPHUYECKUX byHKIMI C
3a/IaHHOM CTerNeHbI0 TOUYHOCTH;

- TIpeoOpa30BBIBATH
TPUTOHOMETpUUEeCKUe BbIDA)KEHHUsl,
WCTIONB3YsI TPUTOHOMETpUYeCKHe
bopMyJIbL;

- CTpOUTh rpaduku

TPUTOHOMEeTpUUeCcKuX (YHKIUN U Ha HUX
W/ITFOCTPUPOBATh CBOMCTBA (PYHKLIWM;

- TIPUMEHSTh reomMeTpuuecKre
ripeoOpa3oBanus (CABUT U ZedopMaliuio)
MpY TIOCTPOEHUH TPaUKOB.

- pelIaTh TPUTOHOMeTpUUeCKre
ypaBHEHHsS C  TOMOLIbI0  YMC/IOBOU
OKDY>KHOCTH;

- peuiathb TPUTOHOMETPUUeCKUe
ypaBHEHUs] C  TIOMOLbIO  OCHOBHBIX
MeTO/IOB;

- TIpUMEHSATh  Bbille  TIepeuyrc/ieHHbIe
hopmy b npu npeoOpa30BaHUM
BbIpa)KeHUH;

TecTtrpoBanue,
YCTHBIY OIPOC,
pe3ysbTar
BBITIOJTHEHUSI
BHeayUTOPHBIX
CaMOCTOSITEeJIbHBIX
pabor,
pesyJsbTar
BBITIOJIHEHUS
MPaKTAYeCKUX
pabor.
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- TIpUMeHsTb (OpPMy/bl TIPU  pelleHuU
TPUTOHOMETPUYECKUX ypaBHeHH# U
HEepaBEeHCTB;

- BBIUMC/ISITD TIpe/iesibl DyHKIUMI;

- BBIUMC/IATH TIPOU3BOJHYIO;

- BLIUMC/IAT  TPOM3BOAHYIO  CJIOXKHOM
dbyHKIMY;

- COCTaB/IATb ypaBHeHUe KacaTebHOM;

- ACC/Ie[loBaTb M CTPOUTh  TpadMKu
(hyHKIMA.

- BBIYMC/IATH 3HAUeHHUsl TOKa3aTesbHbIX
BbIpa)KEHWH C  TIOMOILbI0  OCHOBHBIX
TOXKZIeCTB Y BBIUYMC/IUTE/IbHBIX CPE/ICTB;

- pelatb HeC/I0)KHbIe ypaBHEeHUs],
TIPUBOAIMMEIE K Biziam: a'™® = a 8%, a® = b;

- pellaTb  HeCJOXHble  HepPaBeHCTBa,
TIPUBOZIMMEIE K BAfIaM: a™®>< a &%;

- cTtpouth rpaduKd JorapupMUUeCcKUx
(GyHKUMN TIpU Pa3/IMUHBIX OCHOBAHUSIX U
Ha HUX WUIIOCTPUPOBATh  CBOMWCTBA
yHKIuH;

- TmpeoOpa3oBbIBaTh 3TU rpaduKu MyTem
c/BUra u fieopmariuy;

- BBIYMCJISITh 3HayeHust
norapupMUUecKux BbIpaKeHU! C
TIOMOILIbI0  OCHOBHBIX  TOX/ECTB U
BBIUMC/IUTENbHBIX CPeJCTB;

- peluatb HeCJI0’KHbIe ypaBHEeHUs],
npuBOIMMbIe K BUJaM: log.(x)=f(x) perath
HeC/I0)KHble HepaBeHCTBa, TMPUBOJUMBIE K
BugaM: log.f(x)><log.g(x).

Y7. CTpouTb rpauKu U3yueHHbIX
(yHKI[UH, BBITIO/THATD
ripeoOpa3oBaHus rpadrKoB.

OK 01 - OK 07

JIP 2,4,23,30

- Haxo0;UTh 00/1acThb Orpe/ieIeH st
(pyHKL;
- HaXO[UTb 3HaueHWe (YHKIWH,
3a[JaHHOM aHa/TUTHUeCKU WX Tpauuecky, 1o
3HaueHUIO aprymeHTa U HaobopoT;
- CTpOWTh TpauKu  M3BECTHBIX
CTerneHHbIX (DYHKIMI;
- TIPUMEHSITh reomMeTpruecKre
ripeobpa3oBaHust (CABUT U JiehOpMaLO) TIPH
MOCTPOeHUH TPahMKOB;
- 1o r’pa(l)l/]KX q)y}m
yCTaHaBMMBaTb €€ Ba)KHeMIlMe CBOMCTBa
(MOHOTOHHOCTb, OTPAaHUMYEeHHOCTb, YeTHOCTb,
HEUYeTHOCTb, TIePUOJUYHOCTb,
HeTpepbIBHOCTh);
- BLIUMC/ISITH HECTIOXKHBIE TIpe/ieNTbl
(YHKLIVM B TOUKe ¥ Ha 6eCKOHEUHOCTY;

- pelliaTh palliOHa/IbHbIe HePaBEeHCTBA
MeTO/IOM UHTepBaJIOB;
- BBIYMCJISATh 3HaueHust
TPUTOHOMETPHUYECKUX byHKIMI C

TecTtrpoBanue,
YCTHBIY OIPOC,
pe3ysbTar
BBITIOJTHEHUSI
BHeayUTOPHBIX
CaMOCTOSITEeJIbHBIX
pabor,
pesyJsbTar
BBITIOJIHEHUSI
MPaKTAYeCKUX
pabor.
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3a/IaHHOM CTerNeHbI0 TOYHOCTH:

- mpeobpa30BBIBAThH
TPUTOHOMETPHUEeCKHe BBIPa)KEHMS,
WCIIO/B3YST TPUTOHOMETPHYeCKHe
bopMyJibL;

- CTpOUTH rpaduKu

TPUTOHOMeTpUUeCcKuX (YHKIUN U Ha HUX
W/ITFOCTPUPOBATh CBOMCTBA (PYyHKLIWM;

- TIPUMEHSThb reomMeTpuuecKre
ripeoOpa3oBanus (CABUT U ZiedopMaliuio)
NIpY TIOCTPOEHUH TPa(UKOB;

- peLIaTh TPUTOHOMeTpUUeCcKre
ypaBHEHHsS C  TOMOLIbID  YMC/IOBOU
OKPY>KHOCTH;

- peliaTthb TPUTOHOMETpUUeCKre
ypaBHEHUs] C  TIOMOLbIO  OCHOBHBIX
METO/IOB;

- TIPUMEHATb  Bbillle  Tlepeuync/ieHHbIe
thopmy b npu npeoOpa30BaHUM
BbIpa)KeHUH;

- IPUMEHSTb  (JOpPMYJIbl TPU  pelleHUU
TPUTOHOMETPUYECKUX ypaBHeHH# U
HEepaBEeHCTB;

- BBIUMC/ISITD TIpe/iesibl QyHKIUMI;

- BBIYMCJIATD TIPOM3BOHYIO;

- BLIUMC/IAT  TPOM3BOAHYIO  CJIOXKHOM
byHKIMY;

- COCTaB/IATb ypaBHeHUe KacaTebHOM;

- ACC/Ie[loBaTb M CTPOUTh  TIpadMKu
(hyHKIMA.

- BBIUMUC/IATH 3HAUEHHUs T10Ka3aTe/bHbIX
BbIpa)KEHWH C  TIOMOLIbIO  OCHOBHBIX
TOKJ]€CTB U BBIUNCIUTETLHBIX CPe/ICTB;

- pelatb HeC/I0)KHbIe ypaBHEeHUs],
TIPUBOZIMMEIE K Biziam: a'™® = a 8%, a® = b;

- pellaTb  HeCJOXXHble  HepPaBeHCTBa,
NIPUBOZIMMEIE K BAfIaM: a™®>< a &%);

- cTtpouth rpaduKud JorapupMUUecKUx
(GyHKUMN TIpU Pa3/IMUHBIX OCHOBAHUSIX U
Ha HUX WUIIOCTPUPOBATh  CBOMWCTBA
yHKIuH;

- TmipeoOpa3oBbIBaTh 3TU rpaduKu MyTem
c/BUra u fieopMariuu;

- BBIYMCJISITh 3HaYeHust
norapupMUUeCcKux BbIDa)KeHUM C
TIOMOILIbI0  OCHOBHBIX  TOX/ECTB U
BBIUUC/IUTETbHBIX CPe/CTB;

- peluatb HeCJI0’KHbIe ypaBHEeHUs],
npuBoIMMbIe K BUJaM: log.(x)=f(x) perath
HeC/I0)KHble HepaBeHCTBa, TMPUBOJUMBIE K
BugaM: log.f(x)><log.g(x).

¥8. OnuckiBaTh M0 rpadUKy U Mo

- Haxo0;UTh 00/1acThk Orpe/eIeH st

TecTtrpoBanue,
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dhopmyie roBesieHUe 1 CBOMCTBA
(yHKIMA.

OK 01 - OK 07

JIP 2,4,23,30

(pyHKLIL;
- HaxOJWTh 3HaueHWe (yHKLMH,
3a[JaHHOM aHa/IMTHUeCKU WX Tpauuecky, 1o
3HaueHUIO aprymeHTa ¥ HaobopoT;
- CTpOWTh TpauKu  M3BECTHBIX
CTerneHHbIX (DYHKIW;
- TIPUMEHSITh reomMeTpruecKre
nipeobpa3oBaHust (CABUT U JiehopMaLiyio) TIPU
MOCTPOeHUH IPaMKOB;
- (0] rpachKX Q)y}lfq_um
yCTaHaBMMBaTb €€ Ba)KHeMWIlMe CBOMCTBa
(MOHOTOHHOCTb, OTPaHUMYeHHOCTb, YETHOCTb,
HEeYeTHOCTb, TIepHO/IMYHOCTb,
HeTpepbIBHOCTD);
- BBIUMC/IATH HECTIOXKHBIE TIpeJierbl
(YHKLIVM B TOUKe ¥ Ha 6eCKOHEUHOCTY;

- pelaTh paliOHaIbHbIe HePaBeHCTBA

MeTO/IOM UHTepBaJIOB;
- BBIYUCJISAT 3HaueHust
TPUTOHOMETPHUUYECKUX byHKIMI C
3a/IaHHOM CTerNeHbI0 TOYHOCTH:

- npeoOpa3oBbLIBAThH
TPUTOHOMETPUUEeCKUe BbIDA)KEHHUsl,
HCTIONB3YsI TPUTOHOMETpUUeCcKHe
bopMyJibL;

- CTpOUTh rpaduKu

TPUTOHOMeTpUUeCcKuX (YHKIUN U Ha HUX
W/ITFOCTPUPOBATh CBOMCTBA (PYHKLIWM;

- TIPUMEHSThb reomMeTpuuecKre
ripeoOpa3oBanus (CABUT U ZiedopMaliuio)
MIpY TIOCTPOEHUH TPa(UKOB.

- pelIaTh TPUTOHOMeTpUUeCcKre
ypaBHEHHWS C  TOMOLIbI0  YMCJIOBOU
OKPY>KHOCTH;

- peliaTthb TPUTOHOMETpUUeCKre
ypaBHEHUs] C  TIOMOLbIO  OCHOBHBIX
METO/IOB;

- TIpUMEHATb  Bbillle  Tlepeuyrc/ieHHbIe
hopmy b npu npeoOpa30BaHUM
BbIpa)KeHUH;

- IPUMEHSTb  (JOpPMYJIbl TIPU  pelleHUU
TPUTOHOMETPUYECKUX ypaBHeHHi U
HEepaBEeHCTB;

- BBIUMC/ISITD TIpe/iesibl (hyHKLIWM;

- BBIYMCJIATD TIPOM3BOJHYIO;

- BLIUMC/IAT ~ TPOM3BOAHYIO  CJIOXKHOM
dbyHKIMY;

- COCTaB/IATb ypaBHeHUe KacaTebHOM;

- ACC/Ie[loBaTb M CTPOUTh  TIpadMKu
(yHKIMA.

- BBIUUC/IATH 3HAUEHHUs T10Ka3aTe/bHbIX
BbIDa)KEHWHA C  TIOMOLIbIO  OCHOBHBIX

YCTHBI OIPOC,
pe3yJibTar
BBITIOJTHEHUS
BHEayTUTOPHBIX
CaMOCTOSITe/TBHBIX
pabor,

pe3yJsbTar
BBITIOJTHEHUSI
TIPaKTHUEeCKUX
pabor.
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TOKJ]€CTB U BBIUNCIUTETLHBIX CPe/ICTB;
- pelatb HeC/I0)KHbIe ypaBHEeHUs],
TIPUBOZMMEIE K BAziam: a'™® = a 8%, a® = b;

- pellaTb  HeCJOXHble  HepPaBeHCTBa,
NIPUBOZIMMEIE K BAfIaM: a™>< a &%);

- cTtpouth rpaduKd JorapupMUUeCcKUx
(GYHKIMI TIPY pa3/MUHBIX OCHOBAHUSX U
Ha HUX WUIIOCTPUPOBATh  CBOMWCTBA
yHKIuH;

- TmpeoOpa3oBbIBaTh 3TU rpaduKu MyTem
c/BUra u fieopmariuy;

- BBIYMCJISITh 3HayeHust
norapupMuUecKux BbIDa)KeHUM C
TIOMOILIbI0  OCHOBHBIX  TOX/ECTB U
BBIUUC/IUTETbHBIX CPe/CTB;

- peluatb HeCJI0’KHbIe ypaBHEeHUs],
npuBOIMMbIe K BUJaM: log.(x)=f(x) perathb
HeC/I0)KHble HepaBeHCTBa, TMPUBOJUMbIE K
BugaM: log.f(x)><log.g(x).

¥Y9. Peliatb ypaBHeHUs1, CUCTEMBI
ypaBHeHU!, HepaBeHCTBa,
WCII0/Tb3Ys CBOMCTBA (DYHKLMM U
uX rpaduueckye rnpesCcTaB/ieHusl.
OK 01 - OK 07

JIP 2,4,23,30

- BBIYMCJISITh 3HaYeHust
TPUTOHOMETPUUECKUX GbyHKLWHI C
3a/IaHHOM CTerneHbI0 TOUHOCTH;

- mpeobpa3oBbIBAaTh
TPUTOHOMeTpUUeCKre BbIpaKeHUs],
WCTIO/b3Ysl TPUTOHOMETpUYeCKHe
hopmyibl;

- CTpOUTh rpaduku

TPUTOHOMEeTpHUUYeCKUX (YHKLMM U Ha HUX
W/UTIOCTPUPOBATh CBOMCTBA (DYHKLIWIA;

- TIPUMEHSThb reoMeTpuuecKue
npeobpa3oBaHusi (CABUT U JehopMariuio)
TIpY TIOCTPOEHUH TpaUKOB.

- pelliaThb TPUTOHOMEeTPUYEeCKHe
ypaBHeHHs C TIOMOIIbK  YMCJIOBOU
OKDPY>KHOCTH;

- pewiartb TPUTOHOMETPUYEeCKHe

ypaBHEHUS] C  TIOMOIbIO  OCHOBHBIX
METO/IOB;
- TPUMEHSATh  BBIIIE  TIEPEUUC/IEHHbIE

hopmy b npy ripeoOpa3oBaHUH
BbIPa)KeHU;
- TIpUMeHATb (OpPMY/bl TIpU  peleHur
TPUTOHOMETPUYECKUX ypaBHeHUIH u
HepaBeHCTB;

- BBIYMC/IITH 3HAUEHMsl TOKAa3aTe/bHbIX
BBLIDAKEHMI C  TIOMOMIBI)  OCHOBHBIX
TOXK[eCTB U BHIUMC/IUTE/IHBIX CPe/ICTB;

- pellaTb  HECJIOKHBIE  YpaBHEHMS,
TIPUBOZIMMEIE K BUfiam: a'™® = a 8%, a® = b;

- pellaTb  HECJIOXKHBIE  HEPaBeHCTBa,
NIPUBOZIMMEIE K BAfIaM: a™®>< a &%);

- CcTpouTh rpaduku JorapudmMuyecKux

TecTtrpoBanue,
YCTHBIY OIPOC,
pe3ysbTar
BBITIOJTHEHUSI
BHeayUTOPHBIX
CaMOCTOSITEeJIbHBIX
pabor,
pesyJsbTar
BBITIOJIHEHUSI
MPaKTAYeCKUX
pabor.
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(GyHKUMN TIpU Pa3/IMUHBIX OCHOBAHUSIX U
Ha HUX WUIIOCTPUPOBATh  CBOMWCTBA
yHKIuH;

- mpeoOpa3oBbIBaTh 3TU rpaduKu MyTem
c/iBUra U fieopMariuy;
- BBIYMCJISITh
norapugmMuuecKux
TIOMOILIbI0  OCHOBHBIX
BBIUMC/IUTENbHBIX CPeJCTB;

- pelatb HeCJI0’KHbIe ypaBHEeHUs],
npuBoMMbIe K BUJaM: log.(x)=f(x) perath
HeC/I0)KHble HepaBeHCTBa, TMPUBOJUMbIE K
BugaM: log.f(x)><log.g(x).

3Ha4yeHus!
BbIP&)KeHNUH C
TOXIEeCTB U

Y11. BeluucaSTh TPOM3BO/HbIE U | - BBIUMC/ISTH Mpe/ie/nbl (PYHKI; TecTtrpoBaHue,
niepBo0Opa3HbIe 3/1eMeHTapHBIX - BBIYMCJIATH TIPOM3BOJHYIO; YCTHBIY OIPOC,
(yHKLMH, TpUMeHsisl paBUjia - BBIUMC/IATD ~ TIPOM3BOJHYIO  CJIO)KHOW | pe3ysbTar
BBIUMCJIEHUS IPOM3BO/IHBIX U dbyHKIMY; BBITIOJTHEHUSI
1epBO0Opa3sHbIX, UCTIONB3YS - COCTaB/IATh ypaBHeHUe KacaTelbHOM; BHeayUTOPHBIX
CrIpaBOYHbIE MaTepHasIbl. - ACC/Ie[loBaTh M CTPOUTh  TpaMKHU | CAMOCTOSITE/TbHBIX
OK 01 - OK 07 byHKIUH; pabor,
IIK 5.4 - HaxOJWUThb HeoIllpeJe/leHHble WHTEerpasbl, | pe3y/bTraT
JIP 2,4,23,30 CBOJAIIMECS K TaOJHUUYHBIM C TIOMOIIBIO | BBITIOTHEHUS
OCHOBHBIX CBOWCTB M MPOCTENIINX | TPAKTUUEeCKUX
rpeoOpa3oBaHui; pabor.
- BbI/IE/ISTh nepBooOpasHyto,
YZ,0BJIETBOPSIOLY IO 3a/laHHbIM
Haya/IbHbIM YC/IOBUSIM;
- BOCCTaHaB/IMBaTb 3aKOH JBW)KEHHUs IIO
38/laHHOM  CKOpPOCTH,  CKOpPOCTb IO
YCKOPEHHI0, KOJIMYeCTBO 3JIeKTpUYeCcTBa
IO CWJ/le TOKa U T.[.;
- BBIUMCJIAATH OTpeJe/ieHHbI HMHTerpasa C
TIOMOILIbI0 OCHOBHBIX CBOMCTB U (opMys
HrtoToHa -JleibHMIIa;
- HaxOoJuTh TIIOLAAX KPUBOJIMHENHBIX
TparneLui;
- pewaTb IIPOCTeMIIMe TpPUKJIaJHble
3a/laud, CBOJALIMECS K HaXOXJeHUIO
VIHTerpasna.
¥Y12. UccnenoBaTh GyHKLIUU U - BBIYMCJISATD TIpeJienibl YHKIIMM; TecTupoBaHuUe,
CTPOUTh UX rPa(UKU C TIOMOLbIO | - BBIUMAC/ATH IPOU3BOJHYIO; YCTHBIM OIIPOC,
TIPOM3BOJHOM. - BBIYMC/IATD ~ TIPOM3BOJHYI0  CJIOXKHOMU | pe3ysbTar
OK 01 - OK 07 byHKIMY; BbITIOJTHEHUS
JIP 2,4,23,30 - COCTaB/IATb ypaBHeHUe KacaTelbHON; BHeay/IUTOPHbIX
- ACC/Ie[iIoBaTh M CTPOUTh  TpaMKH | CAMOCTOSITEe/TbHBIX
(byHKIMA. pabor,
pe3yJibTaT
BBITIOJTHEHUSI
MPaKTAYeCKUX
paboT.
¥Y13. Pewiats 3aauu ¢ - BBIUMCJIATD TIpefiesibl QYHKLIWH; TecTupoBaHue,

NIpUMeHeHHeM yYpaBHeHUsi

- BEIUYMCJIATE ITPOM3BOJHYIO,

YCTHBIM OT1poc,
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KacaresibHOM K rpaduKy - BBIYMCJIATE ~ TIPOM3BOJHYIO  CJIOJKHOW | pe3ysbTar
(yHKIMM. byHKLMY; BBITIO/THEHUSI
OK 01 - OK 07 - COCTaBJ/IATh ypaBHeHHe KacaTebHOM; BHeay/UTOPHBIX
JIP 2,4,23,30 - UCC/Ie[IOBaTb W CTPOMTh  TpadUKu | CaMOCTOSITeTbHBIX
GYHKLHIA. pabor,
pesysbTar
BBITIOJTHEHUSI
TIPaKTUYeCKUX
paboT.
Y14. Pemats 3a1aum Ha - BBIUMC/ISITD TIpeiesibl QyHKLUH; TecTtrpoBanue,
HaXOXK/|eH1e HauOOJIbIIero U - BBIUMCJISITH TIPOU3BO/HYO; YCTHBIM OIpOoC,
HauMeHbILIero 3HaueHusi QYHKLUMU | - BBIUMC/IATh — [POU3BOJHYHO  CJIOKHOM | pe3y/ibTar
Ha OTpes3Ke. dbyHKIMY; BBITIOJTHEHUSI
OK 01 - OK 07 - COCTaBJIATb YpaBHEHUe KacaTe/IbHOM; BHeayIUTOPHBIX
JIP 2,4,23,30 - ACC/Ie[loBaTh M CTPOUTh  TpaMKHU | CAMOCTOSITE/TbHbBIX
GhyHKIUH. pabor,
pe3yJibTaT
BBITTOJIHEHUS
MPaKTAYECKUX
paboT.
¥Y15. BblumcasTs mionjajb - HaxXOJUTb HeollpeJesieHHble WHTerpassbl, | TecTupoBaHue,
KPHBOJIMHEWHOM TparierLyu. CBOZsIIMECS K TaO/JMYHBIM C TIOMOILBIO | YCTHBIN OIpOC,
OK 01 - OK 07 OCHOBHBIX CBOWCTB M MPOCTEMIINX | pe3yJbTaT
JIP 2,4,23,30 rpeoOpa3oBaHui; BBITIOJIHEHUS
- BBIZIEJISATH nepBooOpa3Hyto, | BHeAYJUTOPHBIX
YZ,0BJIETBOPSIOLY IO 3a/laHHBIM | CAMOCTOSATE/IbHBIX
Haya/lbHbIM YCJIOBUSIM; pabor,
- BOCCTaHAaB/IMBaTb 3aKOH [BWKEHHUs II0 | pe3y/bTaT
3a/laHHOM  CKOpPOCTH,  CKOPOCTb IO | BBITIOJHEHUS
YCKOPEHHI0, KOJIMYEeCTBO 3/IeKTPUYEeCTBa | MPaKTUUeCKUX
IO CWJ/ie TOKa U T.[.; pabor.
- BBIUMCJISATH OTpeZe/ieHHbI HWHTerpasn C
TIOMOIIIbI0 OCHOBHBIX CBOMCTB U (opMys
HrroToHa - JlelbHuMIIa;
- HaxOoJuTh TIIOLAX KPUBOJIMHENHBIX
TpareLui;
- pemaTtb TMpOCTeMIIMe TPHUKIIaJHbIe
3a/laud, CBOJALIMECS K HaXOXJeHUIO
VIHTerpasna.
Y16. Pemath paijvoHanbHbIe, - BBIUUCTAATh 3HaueHus | TecTtrpoBaHue,
roKa3aTeJ/ibHble U TPUTOHOMETPHUYECKUX byHKLMN C | YCTHBIH OIpoc,
norapumMuueckre ypaBHeHUs1 U 3a/]JaHHOU CTereHbI0 TOYHOCTH; pe3ynbTar
HepaBeHCTBA, MppallOHa/IbHbIe U | -  TIPeo0pa30BbIBAaTh BBITIO/THEHUSI
TPUTOHOMETPUYeCKHe YpPaBHEeHUs], | TPUTOHOMeTpUUeCcKue BbIpa)keHUsl, | BHeAYAUTOPHBIX
WX CUCTEMBI. WCIIO0/b3Ys TPUTOHOMETPHUUEeCKHe | CaMOCTOSITeTbHBIX
OK 01 - OK 07 hopMyJIbI; pabor,
JIP 2,4,23,30 - CTPOUTH rpaduKy | pe3yabTaT
TPUTOHOMEeTpUUeCKUX (YHKIUN U Ha HUX | BBIMOTHEHUS
WJTIOCTPUPOBATh CBOMCTBA (YHKLIUA; MpaKTAYeCKUX
- TIPUMEHSATH reomeTrpuueckue | pabor.

ripeobpa3oBanus (CABUT U ZedopMaliuio)
TIPU MTOCTPOEHUU rPa(UKOB.
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- peliathb TPUTOHOMETPUUeCKUe
ypaBHEHUs] C  TIOMOIIbIO  YMCJIOBOM
OKDYKHOCTU;

- pelIaTh TPUTOHOMeTpUUeCcKre
ypaBHeHUs] C  TIOMOIIbI)  OCHOBHBIX
MeTO/IOB;

- TIDUMEHSATb  BbIllle  Tepevrc/ieHHbIe

(hopmyJib npu npeobpa3oBaHUN
BbIPa)KeHU;
- TpUMeHATb (OpMy/bl IpPU  peLleHUH
TPUTOHOMETPUYECKHX yPaBHEeHUU v
HepaBeHCTB;

- peliaTh paliiOHA/IbHbIE, TTOKa3aTe/IbHbIe
%1 JIOFapI/ICbMI/I‘-IECKI/Ie HepaBeHCTBa,
-peliaTb ppaliiOHA/IbHbIE 1
TPUTOHOMETPpUUECKHE YPDaBHEHUA, UX
CHUCTEeMBI.

Y17. Joka3biBaTh HECJIOXKHbIE
HepaBeHCTBA.

OK 01 - OK 07

JIP 2,4,23,30

- BBIYMCJISITh 3HaYeHust
TPUTOHOMETPUUECKUX byHKUMN C
3a/IaHHOM CTeNeHbI0 TOUHOCTH;

- mpeobpa3oBbIBAaTh
TPUTOHOMeTpUUeCKre BbIpaKeHUs],
WCII0JIb3YS TPUTOHOMeTpUUeCcKre
hopmyibl;

- CTpOUTh rpaduku
TPUTOHOMEeTpHUUYeCKUX (YHKLMM U Ha HUX
W/UTIOCTPUPOBATh CBOMCTBA (DYHKLIWIA;

- TIpUMEeHSITb reomMeTpuuecKre
npeobpa3oBaHusi (CABUT U JehopMariuio)
TIpY TIOCTPOEHUH TpaUKOB.

- peuiathb TPUTOHOMETPUUeCKUe
ypaBHEHHs] C  TIOMOIIbIO  YKMCJIOBOM
OKDYKHOCTU;

- peLIaTh TPUTOHOMeTpHUUeCKre
ypaBHeHUs] C  TIOMOILbI)  OCHOBHBIX
METO/IOB;

- TIPUMEHSATb  BbIllle  Tepeurc/ieHHbIe
hopmy b npy ripeoOpa3oBaHUH
BbIPa)KeHU;

- TIpUMeHATb (OpPMY/bl TIpU  pelleHur
TPUTOHOMETPUUYECKUX ypaBHeHH u
HEepaBEeHCTB,;

- pelliaTh palloHa/bHbIe, TI0Ka3aTebHbIe
U yioraprudMuUecKrie HepaBeHCTBa;
-peliaTh UppaloHa/IbHbIe U
TPUTOHOMETpHUYeCKUe YpaBHeHHs], UX
CUCTEMBI.

TecTtrpoBaHue,
YCTHBIY OIPOC,
pe3ysbTar
pe3yJibTaT
BBITIOJIHEHUS
BHeayJUTOPHBIX
CaMOCTOSATeJIbHBIX
paboT,BBINTO/THEHHUS
NPaKTUYeCKUX
pabor.

Y21. Pewiath ypaBHeHusl,
HepaBeHCTBA U CUCTEMBI C
TipyMeHeHreM rpadryecKux
ripe/iCTaB/IeHU, CBOWCTB
(OYHKIMM, TPOM3BO/THOM.

- BBIUMCJISATH 3HaUeHUSs
TPUTOHOMETPHUUECKUX GbyHKIMH C
3a/IaHHOM CTeNeHbI0 TOUHOCTH:

- mpeobpa3oBbIBaTh
TPUTOHOMETPUYECKHE BBIDA)KEHUS,

TecTrpoBaHue,
YCTHBIM OIIPOC,
pesyJibTaT
BBITIOJTHEHUSI
BHeay/IUTOPHBIX
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OK 01 - OK 07 UCII0/b3Y4 TPUTOHOMeTpHUUYeCKUe | CaMOCTOSATe/IbHBIX
JIP 2,4,23,30 hopMybI; pabor,
- CTpOUTh rpaduKy | pe3ynbTaT
TPUTOHOMETPUUeCKUX (YHKLMA U Ha HUX | BBIMOJHEHUS
WJTIOCTPUPOBAaTh CBOWCTBA (QYHKLIUM; NIpaKTUYeCKUX
- TIPUMEHATHb reoMmeTpuyeckue | pabor.
nipeobpa3oBaHusi (CABUT U JehopMariuio)
NIpY NIOCTPOEHNUH TPa(pUKOB.
- pewartb TPUTOHOMEeTPUYEeCKHe
ypaBHEHMsI C  IIOMOILBIO  YMCJIOBOM
OKDPY>KHOCTH;
- pewiartb TPUTOHOMeTpUYeCcKUe
ypaBHeHHs C IIOMOILIBIO  OCHOBHBIX
MeTO/IOB;
- TIpUMEHATb  BbIlle  [epevrC/IeHHbIe
(hopmyJib npy npeobpa3oBaHUN
BbIPa)KeHU;
- TpUMeHATb (OpMy/bl TIpUA  pelleHUH
TPUTOHOMETPUYECKHX yPaBHEeHUM v
HepaBeHCTB.
¥22. PewiaTe npocTeiie - pelaTh MpoCTelre KOMOUHATOPHbIE TectupoBanue,
KOMOMHATOPHBIE 33/laul METOJOM | 3aZlauM; YCTHBIN OIpOC,
niepebopa, a Takxe C - MCMOJ/b30BaTh ()OPMY/Ibl [IepECTaHOBKU U | pe3y/bTaT
VICTI0/Ib30BaHVeM U3BeCTHBIX CcoueTaHus [1PU peLIeHn! 3a/ay; BBITIO/THEHUS
(opmy, TpeyronbHUKa [lackans; | - BEIUMCIST KO3(GUIMEeHTb OMHOMa BHeayIUTOPHBIX
BBIUMCJIATE KO3((ULIMEHTEI HerotoHa; CaMOCTOSITe/IbHBIX
6vHoma HeroToHa 110 opMysie i€ | - - MCMOMb30BaTh TpeyroybHUK [lackans | pabor,
VICTI0/Ib30BaHVeM Tpeyro/IbHUKa TIpY pellleHry 3a/au. pesyJibTaT
ITackasns. BBITIO/IHEHUS
OK 01 - OK 07 MPaKTUYECKUX
IK 5.4 pabor.
JIP 2,4,23,30
¥Y23.BbIuncsTh BepOSITHOCTU - IPUMEHSITh (HOPMYTbI KOMOMHATOPUKU TectupoBanue,
CoOBITHIA Ha OCHOBE ITOZIiCUeTa TIpU pellieHrH 3a/1ay; YCTHBIH OIPOC,
yKC/la UCXOZ0B (TpocTeiie - IPUMEHSTh K/1aCCUYeCcKoe OmnpeJie/ieHre | pe3yJbTaT
c/lyyam). BEepPOSATHOCTH IPU peLleHnH 3a/ay; BBITIO/THEHUS
OK 01 - OK 07 - BBIUKC/ISITH BEPOSITHOCTU COOBITHIA. BHeayIUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITe/IbHBIX
pabor,
pesyJibTaT
BBITIOJTHEHUSI
NIPaKTUYeCKUX
pabor.
Y24. COOTHOCHTH TIJTOCKHE - TIpUMEHATb AaKCUOMBI TUITaHUMeTpuu U | TecTHpoBaHue,
reomeTpuueckue (pUrypsl u CTepeoMeTpuU MpH PeLleHnH 3a/ay; YCTHBIM OIPOC,
TpexMepHbIe 00BEKTHI C UX - [lOKasplBaTb (JIeJCTBUSL W3 aKCHUOM | pe3yJbTaT
OTHCaHUSIMH, YepTerKaMH, CTepeoMeTpuH. BBITIOJTHEHUSI
n300pa)keHUsIMH; pa3nnyath U - yCTaHaB/IuBaTb B  TIPOCTPAHCTBE | BHeayJWUTOPHBIX
aHa/IM3UPOBaTh B3aMHOE rapasie/lbHOCTh  TMPSIMBIX, TIPSIMOM U | CAMOCTOSITE/IbHBIX
pacriosiokeHue GuUryp. TUIOCKOCTH, /IByX IUIOCKOCTeH, MCIO/b3ys | paboT,
OK 01 - OK 07 TMPU3HAKM UM  OCHOBHBIE TeOpeMbl O | pe3y/jabTaT
JIP 2,4,23,30 rapasijie/ibHOCTH; BBITIOJ/JIHEHUS
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- TIPUMEHSATh TPU3HAK MapasieTlbHOCTH
NpsSIMOM ¥ TIJIOCKOCTH, TIPHU  pelleHUH
3ajau;

- TIPUMEHSITh MIpU3HaK
TeprieH UKy ISPHOCTH TIPSIMOM U
TIJIOCKOCTH, TeopeMy 0 Tpex
neprieH/IMKyispax, TpU3HAK
TeprieHAUKY/ISIPHOCTA  TVIOCKOCTeN  [ijist
BLIUKUC/IEHUSI YIJIOB W pacCTOSHUNM B
TIPOCTPaHCTBE;

- pacK/IaApIBaTh BEKTOP 10 Oasucy;

- TIPOW3BOJAUTH OTEpALMI0  CI0XKeHHs,
BLIUWTAHUSI, YMHOXKEHHUSI BeKTOopa Ha
YUCJIO.

CTPOUTH BEKTOP, TI0 ero KOOpJUHaTaMm;

- omepupoBaTh (opMyJlaMH CJIOXKeHHs,
BBIUWTAHUS, CKAaJSIPHOTO TIPOU3BeJeHUs
BEKTOPOB;

BBIUUCJIATE YIJIbl MEXAY TpPSIMBIMH U
TIJIOCKOCTSIMUY;

- peliaTh 3a/lauyd TIPUMEHSIi OCHOBHbIE
cBoMcTBa U (hOPMYJIBI TeJl BpallleHus;

- HaxXoguUTh O00BEM TPSIMOW TPU3MBI,
MTUPaMU/IbI, TIPSIMOTO KPYTOBOTO LIW/TMHAPA
Y KOHY(Ca, 111apa;

- HaxoJuThb TUIOL[AId TIOBEPXHOCTEM
TIPU3MBI, TTMPAMU/IbI, LIWIUHAPA, KOHYCa U
11apa;

BBIUMC/IATE W W300pakaTb OCHOBHBIE
3/IeMeHTBI TIPSIMBIX TIpU3M,
rapasuiesienure/os;

- CTPOMTb  TIPOCTeillle  CeueHUst
MHOTOTPAaHHUKOB ~ YKa3aHHBIX  BBIIIIe,
BBIUNCJISATH TJIOIIA/IU 9TUX CeUeHHM.

TIPAKTUYeCKUX
pabor.

¥25. N306pakaTh
reoMeTpuueckue GpUryphl u Tena,
BBITIOJTHSATD UEPTEXK 110 YCJIOBUIO
3a/1auu.

OK 01 - OK 07

JIP 2,4,23,30

- TIDUMEHSITb aKCHOMbl TUIAHUMETPUU U
CTepeoMeTpuU MpH PeLleHnH 3a/1ay;

- JlOKasbplBaThb CJEJCTBUSI M3 aKCHOM
CTepeoMeTpuH.

- yCTaHaB/IMBaTb B  IPOCTPaHCTBE
napasiie/lbHOCTb  MPSIMBIX, TIPSIMOM U
TJIOCKOCTH, JIBYX IJIOCKOCTeH, WCIOJb3ysi
MpU3HAKW W OCHOBHbIe TEOpeMbI O
rapasieNbHOCTH;

- TIPUMEHSTh TNPU3HAK MapasielbHOCTH
MpsIMOM M TIJIOCKOCTH, TIPU  pellleHrHr
3ajay;

TIPUMEHSITh MpU3HaK
NeprieH UKy ISIpPHOCTH MpsIMOU u
TIJIOCKOCTH, Teopemy 0 Tpex
neprieH UKy aspax, TpU3HAaK

NepreHMKY/ISIPHOCTH  TUIOCKOCTeN  Ji/1sl
BbIUMC/IEHUS] YIJIOB W PAacCTOSIHUKA B

TectupoBanue,
YCTHBIM OI1poc,
pe3y/bTaT
BBITTOJTHEHUS
BHEAY/JIMTOPHBIX
CaMOCTOSITeJTbHBIX
pabor,
pe3y/bTaT
BBITOJIHEHUS
TIPaKTUYeCKUX
pabor.
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TIPOCTPAHCTBRE;
- pPacK/afibIBaTh BEKTOP 10 6a3ucy;

- TPOU3BOAUTL OfeEpaLvI0  CJIOXKEHUsl,
BbIUWTaHUSl, YMHOKEHUS BeKTOpa Ha
YUCJIIO.

CTPOUTb BEKTOP, 110 €ero KOOp/IMHaTaMm;

- omepupoBaTh (opMyJiaMU CI0XKEeHUS,
BbIUWTaHUS, CKAa/JSIDHOTO T[pOU3BEJEeHUs
BEKTODOB;

BBIUNC/SATE YIJII MEXAY TPSMbIMU U
TIJIOCKOCTSIMU;

- pematb 3a7laud TPUMEHSs OCHOBHbIE
cBo¥CTBa U (hOpPMYJIbI TeJl BpallleHus;

- HaxoguTb O00beM TpSIMOW TIPU3MBI,
MIUPAMU/IbI, TIPSIMOTO KPYTOBOT'O L[W/IMH/PA
Y KOHYCa, 111apa;

- HaxoJUTh o 1
MOBEPXHOCTEM  MPU3MbI,  MNUPaMHUJbI,
L[UIMH/Ipa, KOHYyCa U 111apa;

BBIUMCJIATE W M300pa)kaTb OCHOBHbIE
3/1eMeHTbI TIPSIMBIX MpU3Mm,
rapa’siziesienumnesioB;

- CTPOUTH MpoCTeulIre CeyeHus
MHOTOTPAaHHUKOB ~ YKa3aHHBIX  BBILIE,
BBIUKC/ISITh TJIOLA/IN 3TUX CeUeHUM.

¥Y26. PemiaTh reomeTpruueckue
3a/jauy, ONMUpasiCb Ha U3yUeHHbIe
CBOICTBA MJIaHUMETPUUECKUX U
CTepeoMeTpuuecKux (Guryp u
OTHOILIEHUHN MeXAy HUMU,
TIpUMeHsisi anrebpanyecKuii U
TPUTOHOMETPUUECKUH ammapar.
OK 01 - OK 07

JIP 2,4,23,30

- TIPUMEHATb aKCHOMbl TUIAHUMETpUU U
CTepeoMeTpUH TPU pellieHUH 3a/iau;

- [OKa3blBaTb CJIACTBUSI W3 aKCHOM
CTepeoMeTpHH.

- yCTaHaB/IMBaTb B  TPOCTPaHCTBE
napasjie/ibHOCTh — TMPSIMBIX, TIPSIMON U
MJIOCKOCTH, [ABYX IJIOCKOCTEH, MCIOJIb3YS
NpU3HAaKM W OCHOBHbIE TeOpeMbl O
rapasienbHOCTH;

- TPUMEHSATh MPHU3HAK MapasiebHOCTU
MpSIMOM M TJIOCKOCTH, TIPU  pelleHrHr
3ajay;

NIPYMEHSTh NpU3HaK
TneprieH/ MKy PHOCTU MIpSIMOi U
IJIOCKOCTH, Teopemy 0 Tpex
nieprieH/IMKy/ispax, MpU3HaK

NepreHJUKY/ISIPHOCTU  TUIOCKOCTeN  [/si
BLIUKUC/IEHUSI YIJIOB W pacCTOSHUNM B
MIPOCTPAHCTBE;

- pacK/aapIBaTh BEKTOP 10 Oasucy;

- TPOU3BOJUTHL OMNeEpALI0  CJIOXKEHUsl,
BLIUWTAHUSI, YMHOXKEHUSI BeKTOopa Ha
YUCIIO.

CTPOUTH BEKTOP, 110 ero KOOp/iHaTaMm;

- OmepupoBaTh (QOpMyJlaMHU CJIOXKEHUsl,
BLIUMTAHUS, CKAaJSIPHOTO TIPOU3BeJeHUs
BEKTODOB;

TecTtrpoBanue,
YCTHBIY OIPOC,
pe3yJsbTar
BBITIOJTHEHUSI
BHeayUTOPHBIX
CaMOCTOSITEeJIbHBIX
pabor,
pesyJsbTar
BBITIOJIHEHUS
MPaKTAYeCKUX
pabor.
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BBIUUC/IATE  YIJIbl MeXZAY TMpSMbIMHU U
TIJIOCKOCTSIMUY;

- peliaTh 3a/lauyd TIPUMEHSIi OCHOBHBIE
cBoMcTBa U (hOPMYJIBI TeJl BpallleHus;

- HaxoiuThb O00BeM TIPSIMON TIPU3MBI,
MTUPaMU/IbI, TIPSIMOTO KPYTOBOTO LIWTMHAPA
Y KOHY(Ca, 111apa;

- HaXOJUThb TUIOIAU
TOBEPXHOCTe  TMPU3MbI,  NHpPaMU/BbI,
L[WIMHAPA, KOHYCa U 111apa;

BBIUMC/IATE W W300pakaTb OCHOBHBIE
3/IeMeHThI TIPSIMBIX TIpU3M,
Trapasuiesienure/oB;

- CTPOMTb  TIPOCTeiIllie  CeueHUust
MHOTOTPaHHMKOB  YKa3aHHBIX  BBIIIIE,
BBIUNCJISATH TJIOIIA/IU 9TUX CeUeHHM.

Y27. IIpoBoAUTE JOKa3aTebHbIe
pacCy>k/ieHus [pY pelLleHn!
3a/1a4, J0Ka3bIBaTb OCHOBHbIE
TeopeMsbl Kypca.

OK 01 - OK 07

JIP 2,4,23,30

- TIPUMEHSITb aKCHOMbI TUIAHUMETPUU U
CTepeoMeTpuU MpH PeLleHnH 3a/1ay;

- JlOKasbplBaThb CJEJCTBUSI M3 aKCHOM
CTepeoMeTpuH.

- yCTaHaB/IMBaTb B  IPOCTPaHCTBE
napasiie/lbHOCTb  MPSIMBIX, TIPSIMOM U
TJIOCKOCTH, JIBYX IJIOCKOCTeH, WCIOJb3ysi
MpU3HAKW W OCHOBHbIE TEOpPEMbI O
rapa’sieNbHOCTH;

- TIPUMEHSTh TNPU3HAK MapasielbHOCTH
MpsIMOM U TIJIOCKOCTH, TIPU  pellleHrHr
3ajay;

- TIPUMEHSITh MpU3HaK
NeprieH UKy ISIpPHOCTH MpsIMOU u
TIJIOCKOCTH, Teopemy 0 Tpex
neprieH UKy aspax, TpU3HAaK

NepreHAUKY/ISIPHOCTA  TVIOCKOCTeN  Jjis
BBIUMC/IEHUSI YIJIOB W PpacCTOSiHUM B
MIPOCTPaHCTBE;

pack/azbiBaTh BEKTOP 10 6asucy;

- TIPOM3BOJUTH OIEpaLyI0  CI0XKeHHs,
BBIUMTAHMsI, YMHOXKEHHSI BeKTOpa Ha
YUCJIO.

CTPOUTD BEKTOD, 110 ero KOOp/ivHaTam;

- omnepupoBaTh (opMyJaMU CI0XKEeHUs,
BBIUMTAHUsI, CKa/ISIPHOTO IIPOW3BE/eHUs
BEKTOPOB;

BBIUMC/IATE YI7Ibl MEXAY TMPSMBIMH U
TJIOCKOCTSIMUY;

- pellaTh 3a/jaud TPUMEHsS OCHOBHbIE
CBOMCTBA U (hOpMYJIbI TeJl BpallleHus;

- HaxoiuTb 00BEM TIpPSIMONl TIPU3MBI,
MUpaMU/ibl, IPSIMOT0 KPYrOBOTO LIWWHAPA
Y KOHY(a, 111apa;

- HaXO/IUTh o u
TIOBEDXHOCTeH  TpU3MBbI,  NHPaMU/BI,

TectupoBanue,
YCTHBIM OI1poc,
pe3y/bTaT
BBITTOJTHEHUS
BHEAY/JIMTOPHBIX
CaMOCTOSITeTbHBIX
pabor,
pe3y/bTaT
BBITOJ/IHEHUS
TIPaKTUYeCKUX
pabor.
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I[WIMHZPA, KOHYCa U 111apa;

BBIUMC/IATE M K300pakaTb  OCHOBHbIE
3/1eMeHTBI NIPSIMBIX TIpU3M,
Tnapasuiesienure/oB;

- CTpPOUTH  TNPOCTeWIlMe  CeYeHUs
MHOTOIPDaHHMKOB  YKa3aHHBIX  BBIIIIe,

BBIUMC/IATE IVIOMIaAW 3TUX CeueHUH.

¥Y28. BeluucisTh TUHeNHbIe - pacK/a/ibIBaTh BEKTOP 110 Oa3ucy; TecTtrpoBaHue,
3JIEMEeHTBI U YIJIbl B - TPOM3BOAUTH OIEpalyi0  CJIOKeHWUs], | YCTHBIM OIpoC,
TIPOCTPaHCTBEHHBIX BBIUMTAHMUS, YMHOJKEHHsI BeKTOpa Ha | pe3yJibTar
KOH(UTyparusx, 00beMbl 1 YMCIIO; BBITIO/THEHUS
TJIOLIa/Id TIOBEPXHOCTEeHN - CTPOUTB BEKTOP, [0 ero KoopAuHaram; BHeayUTOPHBIX
MIPOCTPAaHCTBEHHBIX TeJl U UX - omepupoBaTh (OpMyJaMU CJIOXKEHUs], | CAMOCTOSITEe/TbHbIX
TIPOCTENIINX KOMOWHALWH. BBIUMTAHHWS, CKalspHOTO TIpOM3BeZieHus | pabor,
OK 01 - OK 07 BEKTOPOB; pe3y/bTar
JIP 2,4,23,30 BBIUHC/IATh YIJIbI MEXJy TIPSIMBIMM U | BBITIOJIHEHUS

TIJIOCKOCTSIMY; NIpaKTUYeCKUX

- pellaTh 3a/lauyd TPUMEHsisi OCHOBHbIE | paboT.

cBO¥CTBa U (hOPMYJIbI TeJl BpallleHus;

- HaxoguTb O00bEeM TMpPSIMOW TPU3MBI,

MYMpaMU/bl, IPIMOr0 KPYrOBOTO LIW/IMHZPA

Y KOHYCa, 111apa;

- HaxoJuTb T/I0LA I

MOBEPXHOCTeM  MpU3MbI,  MNUpPaMHUJbI,

LM/IMH/pa, KOHYyCA U 111apa;

BBIUMCJIATE W M300pa)kaTb OCHOBHbBIE

3/1eMEeHTBI MPSIMBIX MpU3M,

rapasuiesiernure/os;

- CTPOUTH MpoCTeilre CeyeHus

MHOTOIDaHHUKOB  YKa3aHHBIX  BBbIIlIe,

BBIUMC/ISTH IJIOLA/IU 3TUX CeYeHUN.
Y29. IIpuMeHsiTb KOOPAWHATHO- - pPacK/aZibIBaTh BEKTOP 10 Oa3ucy; TecTrpoBanue,
BEKTODHBIN MeTOZ, [/1s1 - TPOM3BOAUTHL OIeEpaLyi0  CJIOKeHHs], | YCTHBIM OIpoC,
BBIUKC/IEHUS] OTHOLLEHUH, BBIUMTAHMUS, YMHOJKEHHsI BeKTOpa Ha | pe3yJbTar
PacCTOSIHUM U YIJIOB. YUCJIO. BBITIOJTHEHUSI
OK 01 - OK 07 CTPOUTh BEKTOP, MO €ro KOOpAuHaTaM; BHeay/UTOPHBIX
JIP 2,4,23,30 - omepupoBaTb (HOpMyJaMU CIOXKEHUs], | CAMOCTOSITe/TbHbIX

BBIUMTAHMWS, CKaJsPHOTO TIpOM3BeZieHus | pabor,

BEKTODOB; pe3yJibTaT

BBIUMC/IATh YIJIBI MEXJY TMPSIMBIMHA U | BBIOJTHEHUS

TMIJIOCKOCTSIMU; NpaKTUYeCKUX

- peluaTh 3a/lauyd TIPUMEHsisi OCHOBHBIE | paboT.

cBo¥cTBa U (hOPMYJIbI TeJl BpallleHus;

- HaxoiuTb 00BEM TIPSIMON TIPU3MBI,
MUpaMU/Ibl, TIPSIMOT0 KPYrOBOTO LIWUHAPA
Y KOHY(a, 111apa;

- Hax0JUTh N OIEN
MOBEPXHOCTeM  TpU3MbI,  MNUpPaMHUJbI,
L[UIMH/Ipa, KOHYyCa U 111apa;

BBIUMCJIATE W HW300pa)kaTb OCHOBHBIE
3/IeMeHTbI TIPSIMBIX TIpU3M,
rapa’siiesienumnesioB;
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- CTPOUTH MpoCTeulIre CeyeHus
MHOTOTPAaHHUKOB ~ YKa3aHHBIX  BBILIE,
BBIUMCJISTh MJIOLIAAA 3TUX CEYEHUM.

¥30. CTpouTh ceueHust - pacK/a/ibIBaTh BEKTOP 110 Oa3ucy; TectrpoBaHue,
MHOTOTPaHHUKOB U M300pa>kaTh - TPOMU3BOAUTH OIEpalyi0  CJIOKeHHUs, | YCTHBIM OIpoC,
CeyeHUs TeJl BpalleHUsl. BBIUMTAHMUS, YMHOJKEHHsI BeKTOpa Ha | pe3yJibTar
OK 01 - OK 07 YHCIIo; BBITIOJIHEHUS
JIP 2,4,23,30 - CTPOUTB BEKTOP, T10 ero KOOpMHaTaM; BHeayIUTOPHBIX

- omepupoBaTh (HOpMyJaMU CJIOXKEHUs], | CAMOCTOSITEe/TbHbIX

BBIUMTAHUS, CKalspHOTO TIpOM3BeZieHus | pabor,

BEKTODOB; pe3yJibTaT

BBIUMC/IATh  YIVIBI MEXJY TPSIMBIMHA U | BBIOJTHEHUS

TIJIOCKOCTSIMY; MPaKTAYECKUX

- pellaTh 3a/lauyd TPUMEHsisi OCHOBHbIE | paboT.

cBo¥CTBa U (hOpMYJIbI TeJl BpallleHus;

- HaxoguTb O00beM TMpPSIMOW TPU3MBI,

NYpaMU/bl, IPIMOr0 KPYrOBOTO LIW/IMHZPA

Y KOHYCa, 111apa;

- HaxoJuTb T/I0La I

MOBEPDXHOCTe  MpU3MbI,  MNUpPaMHUJbI,

LM/IMH/pa, KOHYyCA U 11apa;

- BBIYUCIATb U H300pa’kaTh OCHOBHBIE

3/1eMEeHTBI MPSIMBIX MpU3M,

rapasuiesienue/os;

- CTPOUTH MpoCTeilre CeyeHus

MHOTOIDaHHUKOB  YKa3aHHBIX  BBbILlIe,

BBIUMC/ISATH IJIOLAIU 3TUX CeYeHUN.
3HaThb:
31. 3HaueHue MaTeMaTH4YeCKOU - aKCHOMBbI CTEPeOMETpUY; TectrpoBaHue,
HayKH Ji/Is1 peLleHus 3a/ady, - C/IeICTBUS U3 aKCUOM CTepeoMeTpUH; YCTHBIH OTPOC,
BO3HHMKAOIIMX B TEOPUU U - aKCHOMBI IIJIaHUMEeTPUH; pe3yJibTaT
TMIPaKTHKe; LIUPOTY U - B3aWMHOe paCroJIO)KeHHe TIPSIMBbIX, | BBITTOJIHEHUS
OrpaHUYeHHOCTh IPUMEHEeHHs NIPSIMOW U TJIOCKOCTH, ABYX IUIOCKOCTEN B | BHeayJUTOPHBIX
MaTeMaThUYeCKUX MeTOZ0B K MPOCTPAaHCTBE; CaMOCTOSATeJIbHBIX
aHa/IM3y ¥ UCCJIe[J0BaHUIO - OCHOBHBIE TEOPeMbI O TIapaslie/IbHOCTH | paboT,
TIPOLIECCOB U SIBJIEHU B MPUPOJEe | MPSAMOM U TUIOCKOCTH, Tapasiie/ibHOCTU | pe3y/bTaTt
u oO1iecTBe. JIBYX IJIOCKOCTEW; BBITIOJTHEHUSI
OK 01 - OK 07 - CBOMCTBa Mapaiie/IbHOTO | TIPaKTUYeCKUX
JIP 2,4,23,30 TIPOEKTUPOBAHUSI M WX TIpUMeHeHue [yisi | paboT.

n300paxeHust GUTyp B CTEPEOMETPUY;
OCHOBHbIE TIOHATHS CTepeoMeTpUH;
aKCOMBbl CTepeOMeTpUM U CJIe[ICTBUSL U3
HUX;

- B3aUMHOe pACII0JIO)KeHUe  IPSIMBIX,
NPSIMOM U TIJIOCKOCTH, ABYX TJIOCKOCTEH B

MIPOCTPAHCTBE;
- OCHOBHbIE TeopeMbl )
nepreHIUKY/ISIPHOCTH MpSIMOU u

TIJIOCKOCTH, TIePIeHJUKYISIPHOCTH JABYX
[VZIOCKOCTeI;
- TOHSATHE YI/Ia MEXJy TNPSMbIMHU,

23




yria Mexay TMpsIMOM U  TIJIOCKOCTBIO,

JIBYTPaHHOI0 yria, yrja MeXIY
TZIOCKOCTSIMHU;

- OCHOBHBIE TeOpeMbI 0
MeprneHVKY/ISPHOCTH MpsSIMOU u
TVIOCKOCTH, TrepreHJuKYJ/ISPHOCTH
TVZIOCKOCTel;

- TIOHATHE BEKTOpa, TIpaBUJIO
rapasuiesienuresa;

- CBOMCTBa KOMII/IaHapHbIX U

KOJUIMHeapHbIX BEKTOPOB;
- TIpAMOYTOJIbHasi CUCTeMa KOOp/UHaT;
- KOOp/IMHAThl BEKTOPa;

- CKa/sipHOe TIPOM3Be/ieHNe BeKTOPOB,;

- TeJia Bpall|eHus;

- CBOMCTBA TeJ BpallleHus;

- mnoHATHe oObeMa U IIJIOIAAM
TIOBEPXHOCTU reOMeTPHUYeCKOro Tea;

- opmynbl A7s BRIUKMC/IEHWS] 0ObEMOB U
TIoLa e MOBEepXHOCTel
reoMeTpUUeCKuX TeJl. Tepeunc/ieHHbIX B
cofiep>kKaHUM yueOHOTO MaTepuarna;

- TIIOHATHe MHOT'Or'paHHHKa, ero
MMOBEPXHOCTH, IMMOHATHE MMpaBUJIBHOT'O
MHOT'OrpaHHHKA;

- orpejeseHue MMpU3MBbI,

Tiapasuiesienirie/ia, BUbI TIPU3M;
- CBOMCTBa NPU3M U Napasuiesenurne/oB.

32. 3HaueHue NPaKTUKU U
BOIIPOCOB, BO3HUKAIOIIIUX B CaMOM
MaTeMaTHKe [/ GOpMUPOBaHUS U
pa3BUTHSI MaTeMaTUUECKOUN HayKH.
OK 01 - OK 07

JIP 2,4,23,30

aKCHUOMBI CTEpPeOMeTpHH;
- CJIeICTBUSI U3 aKCIOM CT€DPEeOMeTPUH;

- aKCHOMBbI TUVIaHUMETPUH;

- B3aMMHOe DACI0JIO)KeHUE  TIPSIMBIX,
NPSIMOM U TIJIOCKOCTH, ABYX IJIOCKOCTEH B
TIPOCTPaHCTBE;

- OCHOBHbIE TEOpeMbI O TapasyieslbHOCTU
NpSIMOM ¥ TIJIOCKOCTH, Tlapasuie/lbHOCTH
[BYX IJIOCKOCTEH;

- CBOMCTBa Tapasuie/ibHOT0
MPOEKTUPOBAHUSI U UX TpPUMeHeHHe [iis
n3obpakeHust GpUryp B crepeoMeTpuH;
OCHOBHbIE TIOHATHUS CTepeoMeTpUY;
aKCOMbI CTEPeOMeTpPUM U CJIe[ICTBUS U3
HUX;

- B3aMMHOe DACIOJIO)KeHUe  TIPSIMBIX,
NPSIMOM U TIJIOCKOCTH, ABYX IJIOCKOCTEH B

MIPOCTPAHCTBE;
- OCHOBHbIE TeopeMbl )
nepreHUKY/IsIPHOCTH MpSIMOU u

TJIOCKOCTH, TIePIeHJUKY/ISIPHOCTH  ABYX
[VZIOCKOCTeI;

- TOHATUE YI/Ia MeXJy TMPsSMbIMHU,
yraa MeXKAy TIpsIMOH M TIJIOCKOCTBIO,

TecTupoBanue,
YCTHBIM OI1poc,
pe3y/bTaT
pe3y/bTaT
BBITTOJTHEHHUSI
BHEAYJUTOPHBIX
CaMOCTOSITEe/TBHBIX
paboT,BBITIO/THEHUS
TIPaKTUYeCKUX
pabor.
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JBYTDAaHHOTO  yI7a,  yIAa  MEeXIy
TVIOCKOCTSIMY;

- OCHOBHBIE TeopeMbI 0
TepreHIUKYIIPHOCTH TIPSIMOM u
TIJIOCKOCTH, repreHIUKY/IIPHOCTH
IVZIOCKOCTeI;

- TIOHSTHE BEKTOpa, TIPaBUJIO
rapasijiesierurie/ia;

- CBOMCTBa KOMITJITaHapHBIX 51

KOJUTMHeapHbBIX BEKTOPOB;
- TpSIMOYTOJIbHasl CUCTeMa KOOpAUHAT;
- KOOp/IMHAThI BEKTOPa;

- CKaJIIpHOe Mpou3Be/ieHre BeKTOPOB;

- Tejla Bpall[eHus;

- CBOVCTBA TeJl BpalleHus;

- mnoHATHe obveMa W TIIOMIAAU
MOBEPXHOCTU reOMeTPUUeCcKOoro TeJia;

- ¢dopMysibl /11 BHIUKUC/IEHUST 06BeMOB U
Tionajen MOBEPXHOCTeN
reoMeTpPUUeCKUX TeJl. TIepeUMC/IeHHBIX B
cofiep>kKaHUU yueOHOTO MaTepuarna;

- TIOHSATHE MHOTOTpaHHUKa, ero
TOBEPXHOCTH, TIOHSATHE  TPaBUILHOTO
MHOTOTPaHHUKA;

- orpefeneHue TIPU3MBI,
Trapasuiesiernurie/ia, BUJbI TIPU3M;

- CBOMCTBA MPHM3M U MapaJuiesenure/oB.

33. N geu pacluvpeHus YUCIOBBIX | - [eoMeTpuuecKas uHTepripetauys | TectupoBaHue,
MHO>KeCTB Kak criocoba KOMIT/IEKCHBIX UHMCelT; YCTHBIY OIPOC,
IIOCTPOEHUSI HOBOI'O - JlelCTBUTe/IbHAs WM MHHMasl 4acTh, | pe3yJsbTaT
MaTeMaTUUeCKOro anrapara Jijs MOZlyJ/Ib ¥ apTYMeHT KOMIUIEKCHOT'O YMCJIa; | BBIOHEHUS
pellleHys IIPAaKTUYeCKUX 3afiau U - anrebpanueckas Y | BHeayJUTOPHBIX
BHYTPEHHUX 3a/lay MaTeMaTHKH. TPUrOHOMeTpUYecKass  (OpPMbI  3aIlMCH | CAMOCTOSTeIbHBIX
OK 01 - OK 07 KOMIIJIEKCHBIX UHCeJT, pabor,
JIP 2,4,23,30 - apudmMeTHuecKkue JeMCTBUSL  HaJ, | pe3yJsbTaT
KOMIUIEKCHBIMU ~ YMCJIaMA B PasHbIX | BBIIO/IHEHUs
(opmax 3anucy; NIpaKTUYeCKUX
- KOMIUIEKCHO CONPsKeHHble YUC/Ia. pabor.
35. Bo3mMoKHOCTH reoMeTpuH 11 | - aKCMOMBI CTepEOMeTPUY; TecTtrpoBaHue,
OIUCaHUsI CBOWCTB peasbHbIX - CJ1e[iCTBUS U3 aKCUOM CTepeoMeTpuY; YCTHBIN OIpOC,
TpeJMeTOB U UX B3aMMHOI0 - aKCHOMBI IIJIaHUMeTPUH; pe3yJibTaT
Pacrio/IoKeHus!. - B3aUMHOe pacCIIOJIOKeHHe TIPSIMBIX, | BBITIOJHEHUs
OK 01 - OK 07 NPSIMOW U TJIOCKOCTH, ABYX IUIOCKOCTEN B | BHeayJUTOPHBIX
JIP 2,4,23,30 MPOCTPAHCTBE; CaMOCTOSITe/IbHBIX
- OCHOBHBIE TEOPeMbI O TIapaslieJIbHOCTH | paboT,
NpsIMOM M IJIOCKOCTH, Mapasule/IbHOCTH | pe3yJbTaT
JBYX IJIOCKOCTeW; BBITIOJTHEHUSI
- CBOWCTBA rapasijie/IbHOro | IIPaKTUYeCKUX
TIPOEKTUPOBAHUSI W WX TIpUMeHeHue [isi | paboT.

n3obpakeHust pUryp B CTepeoMeTpuH;
OCHOBHBIE TIOHSATHS CTepeOMEeTpPHY;
aKCHOMbI CTEpPeOMEeTPUM U CJIe[ICTBUSI U3
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HUX;
- B3aUMMHOEe pacIIoJIO’KeHHe  TIPSIMBIX,
MIPSIMOM U TIJIOCKOCTH, IBYX TUIOCKOCTel B
TIPOCTPAHCTRE;

- OCHOBHBIE TeopeMbl 0
TepreHIUKYIIPHOCTH TIPSIMOM u
TJIOCKOCTH, TIePIeHJUKY/ISIPHOCTH  ABYX
IVZIOCKOCTeI;

- TOHATUE YI/Ia MeXJy TNPsSMbIMHU,
yraa MeXAy TIpsIMOH MW TIJIOCKOCThIO,
JIByTPaHHOT 0 yrJa, yria MeXay
TIJIOCKOCTSIMU;

- OCHOBHBIE TeopeMbI 0
TepreHIUKYIIPHOCTH TIPSIMOM u
TIJIOCKOCTH, repreHIUKY/IIPHOCTH
IVZIOCKOCTeI;

- TIOHSTHE BEKTOpa, TIPaBUJIO
rapasisiesierurie/ia;

- CBOMCTBa KOMITJITaHapHBIX 51

KOJUTMHeapHbBIX BEKTOPOB;
- TpSIMOYTOJIbHasl CUCTeMa KOOPAUHAT;
- KOOp/IMHAThI BEKTOPa;

- CKaJIIpHOe Mpou3Be/ieHre BeKTOPOB;

- TeJla Bpall[eHus;

- CBOWCTBA TeJl BpalleH!s;

- mnoHATHe obbeMa U TIIOMIAAU
MOBEPXHOCTU reOMeTPHUUeCcKOoro TeJia;

- opMysibl /11 BHIUKUC/IEHUS 06BEMOB U
Tionaen MOBEPXHOCTeN
reoMeTPUUeCKUX TeJl. TIepeUMC/IeHHBIX B
cofiep>kaHUU yueOHOTO MaTepuarna;

- TIOHSATHE MHOTOTPaHHUKa, ero
TOBEPXHOCTH, TIOHSATHE  TPaBUILHOTO
MHOTOTPaHHUKA;

- orpefeneHue TIPU3MBI,
Trapasuiesierniurie/ia, BUbI TIPU3M;

- CBOMCTBA MPHM3M U Mapasiiesenure/oB.

36. YHuBepcanbHbIM XapaKTep
3aKOHOB JIOTUKU MaTeMaTHyeCcKuX
paccy>kJeHnui, UX MPUMEeHUMOCTh
B Pa3/IMYHBIX 00/1aCTIX
Yye/ioBeueCcKou JiesTeIbHOCTH.

OK 01 - OK 07

JIP 2,4,23,30

- aKCHOMBI CTepeOMeTPHH;
- CJIefICTBUS U3 aKCOM CTepPeOMeTpUH;
aKCHOMBI TIJTAaHUMETPUH;

- B3aUMHOe pacrioJio’KeHHe  TIPSIMBIX,
MpsIMOM U TIJIOCKOCTH, ABYX TJIOCKOCTel B
TIPOCTPaHCTRE;

- OCHOBHBIE TEOPeMbI O TlapaseIbHOCTU
MpSIMOM UM TIJIOCKOCTH, Tapajie/lbHOCTH
JIBYX TIJIOCKOCTel;

- CBOWCTBa rapa’siieslbHOro
TIPOEKTUPOBAHUSI U WX TIPUMEHeHHue [ijis
n300pakeHust pUryp B CTepeoMeTpuH;
OCHOBHbIE TIOHSATHS CTepeoMeTpUH;
aKCHOMbI CTePeOMeTpUUd U CJIeICTBUS U3
HUX;

TecTtrpoBanue,
YCTHBIY OIPOC,
pe3yJsbTar
BBITIOJTHEHUSI
BHeayUTOPHBIX
CaMOCTOSITEeJIbHBIX
pabor,
pesyJsbTar
BBITIOJIHEHUSI
MPaKTAYeCKUX
pabor.
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- B3aWMHOE paCMoJIO)KeHHe TIPSIMBIX,
MPSIMOW U TIJIOCKOCTH, JIBYX TUIOCKOCTEN B
MPOCTPAHCTBE;

- OCHOBHbIE TeopeMbl 0
MeprneHVKY/ISPHOCTH MpsSIMOU u
TIJIOCKOCTH, TIePIeHJUKY/ISIPHOCTH  ABYX
TVZIOCKOCTel;

- TOHATUE YI/Ia MeXJy MNPsSMbIMH,
yria Mexay TMpsIMOM U TIJIOCKOCTBIO,

JIBYTPaHHOT0 yria, yrja MeXIY
TIZIOCKOCTSIMHU;

- OCHOBHBIE TeOpeMbI 0
MeprneHvKY/ISPHOCTH MpsSIMOU u
TVIOCKOCTH, TrepreHJUKYJ/ISPHOCTH
TVZIOCKOCTe;

- TIOHATHE BeKTOpa, TIpaBUJIO
rapasuiesienuresa;

- CBOMCTBa KOMIIJIaHapHbIX U

KOJUIMHeapHbIX BEKTOPOB;

- TIpAMOYTOJIbHasi CUCTeMa KOOp/UHaT;
- KOOp/IMHAThl BEKTOPa;

- CKa/sipHOe TIpOM3Be/ieHNe BeKTOPOB,;

- Tejia Bpall|eHus;

- CBOMCTBA TeJ BpallleHus;

- mnoHATHe oOBeMa U IIIOIIAAM
TIOBEPXHOCTU reOMeTPHUYeCKOro Tesa;

- (opmynbl A7s BRIUKMC/IEHWS] 0ObEMOB U
TIoLa e TOBEepPXHOCTel
reoMeTpUUeCcKuX TeJl. Tepeurc/ieHHbIX B
cofiep>kKaHuM yueOHOTO MaTepuarna;

- TIOHSTHE MHOTOTpDaHHUKa, ero
TIOBEPXHOCTH, TIOHATHE  TIPaBUIBHOTO
MHOTOTDaHHUKa;

- oripefiesieHye TIPH3MBI,
rapa’suiesniernure/ia, BUbl TIpU3M;

- CBOWMCTBA MPHU3M U Mapasiie/ienure/joB.
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3 ODEHKA OCBOEHUMA YYEBHOI'O ITPEJIIMETA

3.1. ®opmMbI U MeTOABI OL|eHUBAHUS
[TpeamMeTOM OLIEHKU C/Ty)KaT YMeHUsl U 3HaHWs, npeaycMoTpeHHble PI'OC no yueOGHOMY TipeaMeTy
OYTI.07 MaremaTuKa, HaripaB/jieHHbIe Ha (hopMUpOBaHUe 00LMX U MTPOdeCcCUOHATBFHBIX KOMITeTeHLUH, a
TaK)Ke JIMYHOCTHBIX pe3y/IbTaTOB B paMKax IIPOrpamMMbl BOCIIUTAHUS.
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KoHTpO/Ib ¥ 0O11eHKa 0CBOeHHUs YUeOHOro mpeMeTa 1o reMam (pasjeiam)

OnemeHT yueGHOr0
npegMera

q)OprI U ME€TO/Jbl KOHTPOJIA

Tekymu1 KOHTPO/Ib

Py06e)xHbIH KOHTPOJIb

ITpome)xyTouHasi aTTecTanus

dopma KOHTPO,IA

IIpoBepsiemble

OK,VY,3

®opma
KOHTPOJIs

IIpoBepsiemble
OK,Y,3

®opma
KOHTPOJIs

IIpoBepsiembie OK,
Y,3

Pazpen 1.
[ToBTOpEHME KypCa
MaTeMaTUKH OCHOBHOM
LIKOJIBI.

3auem c
oyeHkoll

y2
JIP 2,4,23,30

Tema 1.1.-1.3.

Lesb 1 3a5aumn
MaTeMaTUKH [1pU
OCBOEHUU
crielanabHOCTH. Yucia
Y apupmeThyeckKue
orepaLnuy HaJ HUMU.
IIpouieHTHBIE
BBIUWC/ICHUS.
I'eometpus Ha
IIJIOCKOCTH.

Ycemmblili onpoc

CamocmosimenbHas paboma

Nel

y2
JIP

2,4,23,30

Tema 1.4.
IIpakTryeckoe 3aHsATHE
Nel «Ywucnaa u
BBIUUCJIEHUS».

Ycemmblili onpoc

Ipakmuueckoe 3aHsimue Nel
CamocmosimenbHasi paboma

Nel

JIP

2,4,23,30

Tema 1.5.-1.7.
YpaBHeHus U
HepaBeHCTBa. CHUCTEMBI
ypaBHEHUH U
HepaBeHCTB.
[TpakTHueckoe 3aHsITHE

Ycemmblili onpoc

CamocmosmebHas pa6oma

Nel
IIpakmuueckoe 3aHsimue
Ne2

y2
JIP

2,4,23,30
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Neo2 «JIuHeUHEBIe
ypaBHEeHUs U

HepaBeHCTBa»
Paszpen 2. 3auem c Y25, Y26, Y27,
[Ipsimbie U MJIOCKOCTH B oyeHKoll y28,31, 32, 35, 36
MPOCTPAHCTBe. JIP 2,4,23,30
OK 04
Tema 2.1. -2.2. Ycemmblili onpoc OK 04
OCHOBHBI€E [TOHATUS CamocmosimenbHas paboma | JIP 2,4,23,30
CTepeoMeTpHUH. No2
ITpakTnueckoe 3ausaTue | Ilpakmuueckoe 3aHsimue
Ne3 «IIpumeHneHue No3
aKCHOM
CTepeoMeTpUM».
Tema 2.3.-2.7. Ycemmblili onpoc Y25, Y26, Y27,
[TapannensHOCTB CamocmosmenbHas paboma | Y28 ,31, 32, 35,
TIPSIMBIX, TIPSIMOM 1 No2 36
MJIOCKOCTH, Ilpakmuueckoe 3aHsimue Ne4 | JIP 2,4,23,30
TJIOCKOCTEH. IIpakmuueckoe 3aHsimue Ne5

[TpakTHueckoe 3aHsITHE
Ne4 «ITapaniensHOCTb
TIPSIMBIX U
TJIOCKOCTEM».
[TeprieHAVKYISIPHOCTD
TIPSIMBIX, TIPSIMOM 1
TJIOCKOCTH,
TJIOCKOCTEH.
[TapanienbHsle,
TepreH/IUKY IsIpHbIe,
CKpeL1BaIoIIecs
rpsiMble.
[TpakTHueckoe 3aHsITHE
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Ne5 «¥YTON Mexay
IIPSAMBIMU».

Pa3zpen 3.
KoopauHatel u
BEKTOPBI.

3auem c
oyeHKoll

Y25, Y26, Y27, Y28,
Y29, ¥30, ¥31, 31,
32, 35, 36

JIP 2,4,23,30

Tema 3.1.-3.6.
[exkapToBbl
KOOD/IHATHI B
IIPOCTPaHCTBe.
BekTops! B
IIPOCTPaHCTBe. YTOJ/
MeXX/1y BeKTOPaMH.
IIpakTHueckoe 3aHATHE
Ne6 «KoopauHatel 1
BEKTOPBI».

ITpakTHKO-
OpHEeHTUPOBaHHbIe
3a/lauu Ha
KOOpJVUHAaTHOU
IJIOCKOCTHU. PeltieHue
3ajau. KoopauHatel U
BEKTOPBI.
IIpakTrueckoe 3aHATHE
Ne7 «I1pou3sBeneHne
BEKTOPOB».

Ycemmblili onpoc
CamocmosimenbHasi paboma
Ne3
Ilpakmuueckoe 3aHsamue Ne6
Ipakmuueckoe 3aHsimue Ne7

Y25, Y26, Y27,
Y28, Y29, Y30,
Y31, 31, 32, 35,
36

JIP 2,4,23,30

Pazpen 4.

OcCHOBBI
TPUTOHOMETPUH.
TpuroHomeTprueckue

(GyHKIMH.

3auem c
oyeHkoll

Y1, Y5, Y6, Y7, Y8,
Y9, Y17, ¥18, Y22

JIP 2,4,23,30

OK 01
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Tema 4.1.-4.8.
TpuroHomeTpuueckre
dbyHKIMN
TIPOM3BOJILHOTO YyTJIa,
yncia. OCHOBHBIE
TPUTOHOMEeTpUUEeCKHe
TOJKZeCTBa.
[TpakTHueckoe 3aHsTHE
Ne8
«TpuroHomeTpuueckue
dbyHKIMN
MIPOM3BOJIBHOTO YyTJIa,
quc/iaa» .

CuHYyC, KOCHHYC,
TaHTeHC CyMMBI U
PasHOCTHU JBYX YIJIOB.
IIpakTrueckoe 3aHATHE
Ne 9 «IIpeobpa3zoBaHue
TPUTOHOMETPUYECKUX
BbID@)KEHU».
DYHKLMH, UX
CBOMCTBa.
TpuroHomerpuueckue
(yHKLIMM, UX CBONCTBA
Y rpaUKH.
[Tpeobpa3oBaHue
rpa¢uKoB
TPUTOHOMETPUUECKUX
byHKIuH.

Ycemnblili onpoc

CamocmosamenbHas pa6oma

Ned
IIpakmuueckoe 3aHsimue
Ne8
IIpakmuueckoe 3aHsamue
Ne9

Y1, Y5, Y6, Y7,
¥8,Y9, Y17,
Y18, Y22

JIP 2,4,23,30

Tema 4.9.06patHbIe
TPUTOHOMETPUUECKHE

(yHKIMM.

Ycemmblili onpoc

CamocmosimenbHasi paboma

Ned

OK 01
JIP 2,4,23,30
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Tema 4.10.-4.13.
[TpakTHueckoe 3aHsTHE
Nel0 «['padhuiku
OCHOBHBIX
TPUTOHOMETPUUECKUX
(yHKIMI».
Tpuronomerpuueckue
ypaBHEHUS U
HepaBeHCTBa. CHUCTeMBbI
TPUTOHOMETPUUECKUX
yPaBHEHHUH.
[TpakTHueckoe 3aHsTHE
Ne 11
«TpuroHomeTpuueckue
ypaBHeHUs U
HEpaBeHCTBa».
Pemienue 3azau.
OcCHOBBI
TPUTOHOMETPUH.

Ycemnblili onpoc
CamocmosmenbHas paboma
Ned

IIpakmuueckoe 3aHsimue
Nel0

IIpakmuueckoe 3ansamue Ne
11

Y1, Y5, Y6, Y7,
¥8,Y9, Y17,
Y18, Y22

JIP 2,4,23,30

Pa3pen 5.
KomriiekcHele uncIia.

3auem c
oyeHKoll

v4
JIP 2,4,23,30

Tema 5.1.- 5.3.
KowmmekcHsble unca.
[IpumeHeHue
KOMIIJIEKCHBIX UHCE.
[IpakTrueckoe 3aHdTHE

Ne 12 «KomruiekcHsle
qucjaar».

Ycemmblili onpoc
CamocmosmenbHas paboma
No5

Ilpakmuueckoe 3aHsimue
Nel2

Y4
JIP 2,4,23,30

Paspen 6.
IIpoussogHas
dbyHKLMH, ee
TIPUMEHEeHHe.

3auem c
oyeHKoll

Y1, Y3, Y6, Y7, V8,
Y11, Y12, Y13, Y14

JIP 2,4,23,30

OK 01
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Tema 6.1.- 6.5. Ycemmblili onpoc Y1, ¥3, Y6, Y7,
ITonsiThe CamocmosimenbHas paboma | ¥8, Y11, Y12,
TIPOU3BO/IHOM. 6 Y13, Y14
dopMyiibl ¥ IIpaBuUIa IIpakmuueckoe 3aHsimue JIP 2,4,23,30
mvuddepenipoBanus. | Nel3

IIpousBojHbIe CYMMBI,

PasHOCTH,

TPOU3BeIeHNUS],

YacTHOTO.

IIpoussojHbIe

TPUTOHOMETPUUECKUX

(byHKLMA.

IIpakTriueckoe 3aHsTHE

Ne 13 «IIpousBogHas

dbyHKIUNY. [ToHsATHE

HelpepbIBHOU

dbyHKUMH. MeTo[,

HWHTEPBaJIOB.

Tema 6.6. Ycemmblili onpoc JIP 2,4,23,30
I'eomeTpuueckuii U CamocmosimenbHas paboma | OK 01
(bu3nuecKuii CMbICT No6

TIPOU3BO/IHOM.

Tema 6.7.-6.13 Ycemmblili onpoc Y1, Y3, Y6, Y7,
[TpakTrueckoe 3aHstve | CamocmosimenbHas paboma | Y8, Y11, Y12,
Ne 14 Neb6 Y13, Y14
«["'eomeTpuueckuii u Ilpakmuueckoe 3aHsimue JIP 2,4,23,30

(bu3ruecKrii CMbICT

Nel4

TIPOU3BOJHOM». Ilpakmuueckoe 3aHsimue
MOHOTOHHOCTB Nel5
¢byskimu. Touku IIpakmuueckoe 3aHsimue
3KCTpeMyMa. Nel6
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Hawubomnbiee n
HauMeHblllee 3HaUeHUsI
GbyHKIMU.
[TpakTHueckoe 3aHsTHE
Ne 15 «MccnenoBanme
(yHKIMI C TOMOIIbIO
TIPOX3BOHOW».
HaxoxxneHue
ONTUMAJILHOTO
pe3yJbTara C
TIOMOII[bIO
TIPOU3BO/IHOM B
MpaKTHUUeCKUX 3a/jauax.
Perienue 3aau.
IIpoussogHas
dbyHKIMH, ee
TpUMeHeHuUe.
[TpakTHueckoe 3aHsTHE
Ne 16 «IIpumeHeHue
TIPOU3BOZIHOU

OYHKIIN».

Pa3pen 7.
MHororpaHHuKY 1
TeJla BpallleHuUs.

DK3ameH

Y25, Y26, Y27, Y28,
Y29, ¥31, 31, 32, 35,
36

JIP 2,4,23,30

OK 02, OK 06

Tema 7.1.-7.5.
Bepimnel, pebpa,
rpaHu MHOTOIPaHHUKA.
IIpusma, ee
COCTaBJISIFOLLHE,
ceyeHHe.

Ycemmblili onpoc
IIpakmuueckoe 3aHsimue

Nel7

IIpakmuueckoe 3aHsimue

Nel8

Y25, Y26, Y27,
Y28, Y29, Y31,
31, 32, 35, 36
JIP 2,4,23,30
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IIpakTHueckoe 3aHATHE
Nel7 «IIpusmar.
[Mapannenenumnen, Ky6.
[upamupa, ee
COCTaBJIAIOLIYe,
ceyeHue.
IIpakTHueckoe 3aHATHE
No18 «I[Tupamupax».

Tema 7.6. [TpumMepsI Ycemmblili onpoc JIP 2,4,23,30
CUMMETpHUH B

nipodeccun.

Tema 7.7.-7.9. Ycemmblili onpoc Y25, Y26, Y27,
ITpaBunbHBIE Ilpakmuueckoe 3aHsimue Y28, ¥29, Y31,
MHOT'OTPaHHUKH, UX Nel9 31, 32, 35, 36
CBOMCTBA. Ilpakmuueckoe 3aHsimue JIP 2,4,23,30
ITpakTrueckoe 3ansatue | Ne20

Ne 19

«MHOrorpaHHUKN».

IIpakTryeckoe 3aHsATHE

Ne 20 «IIpaBusbHbIe

MHOTOTDaHHUKU» .

Tema 7.10. Ycemnblili onpoc JIP 2,4,23,30
O06o061eHre u OK 06
cHCTeMaTH3al[us

3HAHMUIA.

Tema 7.11.-7.16. Ycemmblili onpoc Y25, Y26, Y27,
ununap, ero IIpakmuueckoe 3aHsimue Y28, Y29, Y31,
COCTaBJIFIOLLHE. Ne21 31, 32, 35, 36
CeueHue 1uIvH/pa. IIpakmuueckoe 3aHsimue JIP 2,4,23,30

[IpakTriueckoe 3aHsATHE
No21 «ununpap».
Konyc, ero
COCTaBJIAIOLIHeE.

Ne22
IIpakmuueckoe 3aHsimue
No23
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IIpakTHueckoe 3aHATHE
Ne22 «Konyc». lllap u
cdepa, UX ceueHUsl.
[TpakTHueckoe 3aHsATHE
Ne23 «Cdepa, 11ap».

Tema 7.17.
IMousaTue 06 00Beme
Tena.

Ycemnblili onpoc

JIP 2,4,23,30
OK 02

Tema 7.18.-7.20.
[TpakTHueckoe 3aHsATHE
No24 «O6BeMBI Tem».
KombuHarmu
MHOT'OI'PaHHUKOB U TeJl
BpaileHus. Perenue
3ajau.
MHororpaHHuKY 1
TeJsia BpallleHUs!.

Ycemmblili onpoc
IIpakmuueckoe 3aHsimue
Ne24

Y25, Y26, Y27,
Y28, Y29, Y31,
31, 32, 35, 36
JIP 2,4,23,30

Pa3zpen 8.
[TepBooOpa3Has
¢byHKLMY, ee
TIpUMeHeHue.

DK3aMeH

Y11, Y15
JIP 2,4,23,30

Tema 8.1.-8.9.
[TepBoOOpasHas
GyHKLMM.
[IpakTHueckoe 3aHATUE
Ne25
«[TepBoobpa3Has».
[1nowazae
KPUBOJIMHEWHOU
TparneLyy.
HeonpeneneHHslit
VIHTerpa’sibl.
IIpakTryeckoe 3aHsATHE

Ycemmblili onpoc
CamocmosmenbHas paboma
No7

IIpakmuueckoe 3aHsamue
Ne25
IIpakmuueckoe 3aHsamue
No26
IIpakmuueckoe 3aHsamue
Ne27
IIpakmuueckoe 3aHsamue
No28

Y11, Y15
JIP 2,4,23,30
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No26
«HeonpeeneHHbI
uHTerpan».ITousTre 06
orpe/ieJIeHHOM
VHTerpase Kak
TUIOLa AU
KPVBOJIMHEWHOMN
TpareLuu.
IIpakTHueckoe 3aHATHE
Ne27 «Omipefie/ieHHBIM
uHTerpam».OnpezenexH
HBIM UHTerpan B
»Ku3HU. [IpakTyeckoe
3aHaTHe No28
«HTerpain u ero
TIpYMeHeHHe».

Pa3pgen 9.
CreneHu ¥ KOpHH.
CreneHHasi QyHKLUSI.

DK3aMeH

Y1, Y5, Y6, Y7, Y8,
Y9
JIP 2,4,23,30

Tema 9.1.-9.7.
CreneHHasi QyHKLuS,
ee CBOMCTBa.
[Tpeobpa3oBaHue
BbIpa)keHU# C KOPHSIMU
N-Ol CTerneH!.
IIpakTriyeckoe 3aHsTHE
No29 «Papukasnbi».
CBolicTBa CTerneHu C
paloHabHBIM U
JeCTBUTE/TIbHBIM
ToKa3aressiMu.
Pelienue

Ycemmblili onpoc

CamocmosmebHas pa6oma

Ne8

IIpakmuueckoe 3aHsimue
Ne29

IIpakmuueckoe 3aHsimue
Ne30

Y1, ¥5, Y6, Y7,
Y8, Y9
JIP 2,4,23,30
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YppaLMOHa/TbHBIX
ypaBHeHUl 1
HepaBeHCTB. CTereHu
Y KopHU. CTeneHHas
byHKIuS.
[TpakTHueckoe 3aHsTHE
Ne30«Crerienun u
KOpHH».

Pazpgen 10.
IToka3arenbHas

byHKIuS.

DK3aMeH

Y1, Y5, Y6, Y7, Y8,
Y9
JIP 2,4,23,30

Tema 10.1.-10.6.
[TokazarenbHast
(dyHK1Us1, ee CBOMCTBA.
[TpakTHueckoe 3aHsiTHE
Ne31 «IToka3aTesnbHast
dbyHKIUs». PerieHue
TOKa3aTebHbIX
ypaBHEHUH U
HepaBeHCTB. PerieHue
3agau. [TokasarenbHas
byHKLuS.
[TpakTHueckoe 3aHsITHE
Ne32«IIoka3aTenbHble
YPaBHEHUS..
IIpakTriyeckoe 3aHsTHE
Ne33 «Iloka3aresbHble
HEpPaBeHCTBay.

Ycemmblili onpoc

CGMOCmOHnKMbHGHpa60mG

Ne9

IIpakmuueckoe 3aHsimue
Ne31

IIpakmuueckoe 3aHsimue
Ne32

IIpakmuueckoe 3aHsimue
Ne33

Y1, ¥5, Y6, Y7,
Y8, Y9
JIP 2,4,23,30

Paszpen 11.
Jlorapu@msi.
Jlorapugmuueckas

yHKIMSI.

DK3aMeH

OK01,¥1, Y5, Y6,
Y7,¥8, Y9

JIP 2,4,23,30

OK 01
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Tema 11.1.-11.9. Ycemmblili onpoc Y1, V5, Y6, V7,
Jlorapudm uucia. CamocmosimenbHasi paboma | Y8, ¥9
CsotictBa siorapudmoB. | Nel0 JIP 2,4,23,30
Onepanus IIpakmuueckoe 3aHsimue
Jiorapu(MUpPOBaHUSI. Ne34

[TpakTnueckoe 3ansitue | IIpakmuueckoe 3aHsamue
Ne34«JIorapugmbi». Ne35

Jlorapudmuueckasi Ipakmuueckoe 3aHsimue

(dbyHKLMs, ee cBoUMcTBa. | Ne31

IIpakTHueckoe 3aHATHE

Ne35 «I'paduiku

norapuMuuecKux

dbyHKLMi». PellieHue

norapumMuuecKux

ypaBHeHUl 1

HepaBeHCTB. CHUCTeMBbI

JorapudmMuuecKux

YPaBHEHHUH.

[IpakTriueckoe 3aHsTHE

Ne36

«Jlorapudmuueckue

YDPaBHEHUA».

IIpakTriueckoe 3aHsTHE

Ne37«Jlorapupmryeck

vie HepaBeHCTBa».

Tema 11.10 Ycemmblili onpoc JIP 2,4,23,30
. Jlorapudmesi B CamocmosimenbHas paboma | OK 01
[IPUPOJE U TeXHUKe. Nel0

Tema 11.11. Petierrie | YcmHbiil onpoc Y1, Y5, Y6, Y7,
3a7a4. Jlorapudmei. CamocmosmenbHas paboma | Y8, Y9
JlorapudmMuueckas Nel0 JIP 2,4,23,30
byHKIHS.
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Pa3zpgen 12. IK3ameH Y1, ¥5, Y6, Y7, V8,
MHoxecTBa. Y9,
OJIeMeHThI TeOpUU JIP 2,4,23,30
rpados. K 5.4
Tema 12.1.-12.3. Ycemnblili onpoc Y1, ¥5, Y6, V7,
MHoecCTBa. CamocmosimenbHas paboma | Y8, Y9
Onepauuu ¢ Nell JIP 2,4,23,30
MHO>XXeCTBaMH. Ipakmuueckoe 3aHsimue
IIpakTrueckoe 3aHsatue | Ne33
Ne38 «MHoKecTBa».
['padbl.
Tema 12.4. Ycemmblili onpoc IIK 5.4,
Penienue 3azau. CamocmosmenbHas paboma | JIP 2,4,23,30
MHoxecTBa, rpadbi 1 | Nell
WX IPUMEHEeHUe.
Tema 12.5. Ycemmblili onpoc JIP 2,4,23,30
[TpakTrueckoe 3aHsTie | CamocmosimenbHas paboma
Ne39 «I'padbi». Nell

IIpakmuueckoe 3aHsimue

Ne34
Pazpgen 13. OK3ameH OKO01, OK03,0KO05,
OeMeHThI OKO07,IIK 5.4,
KOMOWHATOPHKH, Y22, ¥23
CTaTUCTUKU U TEOPUU JIP 2,4,23,30
BEpPOSITHOCTEM.
Tema 13.1. Ycemmblili onpoc OKO5,
OCHOBHBbI€e [TOHAITUS CamocmosmenbHas paboma | JIP 2,4,23,30
KOMOWHATOPHKHU. Nel2
Tema 13.2 Ycemnblili onpoc IIK 5.4,
[TpakTuueckoe 3ausitie | CamocmosimeabHas paboma | JIP 2,4,23,30

Ne40 «[IepecTaHOBKH,

Nel2
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pasMelleHusl, Ipakmuueckoe 3aHsimue

COueTaHusI». Ne35

Tema 13.3. CobbiTHe, Ycemmblili onpoc OKO07,
BEPOSITHOCTh COObITUA. | CamocmosimenbHas paboma | JIP 2,4,23,30
CnoxxeHue u Nel2

YMHOXXeHUe

BEpPOSITHOCTEM.

Tema 13.4. Ycmubiii onpoc OKO01,
BeposiTHOCTE B CamocmosimenbHas paboma | JIP 2,4,23,30
rpoecCcroHaTbHBIX Nel2

3a/iavax.

Tema 13.5.- 13.6. Ycemmblili onpoc y22.,¥23
[TpakTrueckoe 3ausitie | CamocmosimeabHas paboma | JIP 2,4,23,30
Ned41 «Teopus Nel2

BEpPOSITHOCTEM». INpakmuueckoe 3aHsimue

IuckpetHas cinyvaiiHas | Ne36

BeJIMYMHA, 3dKOH ee

pacripefie/ieHusl.

Tema 13.7. Ycmmubiil onpoc JIP 2,4,23,30
3amauun CamocmosmenbHas paboma
MaTeMaTHueCKoun Nel2

CTaTHUCTHUKH.

Tema 13.8. Ycmmbliil onpoc OKO03
[TpakTuueckoe 3ausitie | CamocmosimeabHas paboma | JIP 2,4,23,30
No4?2 Nel2

«Maremarrueckas INpakmuueckoe 3aHsimue

CTaTHUCTUKA». No37

Tema 13.9.-13.10. Ycemnblili onpoc y2,Y23
Pemienue 3amau. CamocmosimenbHas paboma | JIP 2,4,23,30

OJIeMeHThI
KOMOWHATOPHKH,
CTAaTUCTUKU U TEOPUU

Nel2
IIpakmuueckoe 3aHamue
Ne38
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BEpPOSTHOCTEN.
ITpakTHUecKoe 3aHsTHe
Ne43 «KombuHaTOprKa
Y TeOpHs

BEPOSITHOCTEMN».

Paspen 14. OK3ameH Y3
YpaBHeHus U JIP 2,4,23,30
HepaBeHCTBa.

Tema 14.1.-14.9. Ycemmblili onpoc y3

PaBHOCUIBHOCTD CamocmosimenbHas paboma | JIP 2,4,23,30

ypaBHeHUH 1 Nel3

HepaBeHCTB. Ipakmuueckoe 3aHsimue

I'paduueckuii MmeTof
pellieHusl ypaBHeHHH,
HepaBeHCTB.
IIpakTryeckoe 3aHsATHE
Ned4«Pemmenue
ypaBHEHU».
[TpakTHueckoe 3aHsiITHE
Ne45 «Perienue
HEPABEHCTB».
YpaBHeHus U
HepaBeHCTBa C
MOZyJIEM.
[TpakTHueckoe 3aHsITHE
Ne46 «ITapameTpbi».
CocraBnenve u
peleHue
ripoecCroOHaTbHBIX
3a/lau C MOMOLIbIO
ypaBHeHul. PerieHue
3a7iau. YpaBHeHUs U
HepaBeHCTBa.
O06o00611eHre U

Nod44
Ilpakmuueckoe 3aHsimue
Ne45
Ilpakmuueckoe 3aHsimue
Ned6
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crucTeMaTH3arus
3HAHUH.
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3.2 Koanukarop o1jeHOUYHbIX CPeACTB

DYHKINOHA/IHHBIN MPU3HAK OL[eHOYHOT0 CPeACTBA (THII KOHTPO/ILHOTO 3aaHUS) Ko/ oeHOuHOT0
cpeACTBa

YCTHBIH onpoc YO
ITpakTuueckast pabora Ne n IIP Ne n
TectupoBaHue T
KonrposbHasi pabora Ne n KP Ne n
3aziaHust 711 CAMOCTOSITe/TbHOM PaboThI
- pedepar;
- loKnanm; CP
- coobIIIeHHE;
- OCCE
Pa3HoypoBHeBBIe 3a/1auM U 3a/iaHust (pacuéTHele, rpadryeckue) P33
Pabouast TeTpazpb PT
IIpoekT 11
HenoBasi urpa Pzl
Keiic-3aaua K3
3auét 3
InddepennypoBaHHbIi 3a4éT A3
OK3aMeH 2

4 3AJAHUSA N1 ODEHKHN OCBOEHUSA ITPEIJMETA

4.1 Tempbl 3cce (pedepaToB, JOK/IA/JOB, COOOIIIEHHI)




VcTopryeckue CBe/leHHUsI O Pa3BUTHU a/reOphl.

[TpunoskeHusi TPOM3BOJHOM K pellieHHt0 (hr3UUeCcKUx 3azau.
[MpuknagHOe 3HaUeHUe MPOM3BOAHOM U AuddepeHIana.
[MTapasnienbHOCTD MPSIMBIX U TIJIOCKOCTEH.

B3auMHoe pacriosioykeHre TPsSIMBIX U TIJIOCKOCTeH B TTPOCTPaHCTBe.
[TeprieHJUKYASIPHOCTD TIPSIMBIX U TJIOCKOCTEH.

WcTopusi nosiB/ieHust oraprdma.

NoukwWhNE

4.1.2 TToaroToBKa CIIpaBOYHOr0 MaTepHasia
MHOXeCTBO [eMICTBUTE/IbHBIX YHUCe/I.

Buzbl 1 criocoObl pellieHNst ypaBHeHUM U HEPaBeHCTB.
IIpoLieHTBL.

DYyHKIUH.

TpuroHomeTpryeckue (yHKLIUH.

[Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIPDAyKEHUM.
TpuroHomeTprueckre ypaBHeHUsI.

[Tpou3BogHast PyHKLUH.

ITpuokeHus1 akCMOM CTepeOMeTPUU U UX Clle[ICTBUM.
Kophu, crenenu v norapugmsl.

[TokasarenbHas GyHKLHS.

. Jlorapu¢wmsi.

[TepBoOOpa3Hasi U UHTErpas

BekTophb! B IIpOCTpaHCTBe.

MeTog, KOOpIMHAT B IPOCTPaHCTBe.

[1no1agp TOBEPXHOCTH MHOTOI'PaHHUKOB.

[Tnomaae MOBEpXHOCTE! TeJl BpallleHusl.

OO6BéMmbI TeJ.

KomriekcHble uncia.

OneMeHTHI MaTeMaTUYeCcKOl CTaTUCTUKU, KOMOMHATOPHUKH U TeOPUU BepPOSITHOCTEM.
YpaBHeHus 1 HepaBeHCTBa. CHCTeMbl ypaBHeHUH U HEPAaBEHCTB.
MHorousieHsl.
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KpuTepun oneHKH:

«5» — bannoB BbICTaB/sieTCs 00yvaroL[eMycsi, eCid TeMa pacKpbITa BCECTOPOHHe; MaTrepuasl
noZlobpaH akTyasbHbIM, U3/10)KEH JIOTUUHO U I0C/Ie[0BaTe/lbHO; MaTeprasl 0CTaTOYHO W/IIIOCTPHUPOBAH
JIOCTOBEPHBIMM TIpUMepaMH{; Ipe3eHTal[usi BbICTPOEHA B COOTBETCTBUM C TEKCTOM BBICTYIIEHUS,
aprymeHTalysi U CUCTeMa [J0Ka3aTe/IbCTB KODPEKTHBI.

«4» — 0annoB BBICTaB/sIETCS O0yYarOI|eMyCsl, eC/T TeMa pPACKpbITa BCECTOPOHHE; MMEeIOTCS
HETOUYHOCTH B T€DMHHOJIOTMU U W3/I0)KEHWH, He MCKa)kalolllie Cofiep>KaHue TeMbl; MaTepuan TmoJobpaH
aKTyasbHbIH, HO U3/I0KEH C HapylLlleHreM I10C/eloBaTe/IbHOCTH; HeZl0OCTaTOUHO [OCTOBEPHBIX ITPUMEPOB.

«3» — 0OannoB BbICTaB/sieTCs oOyuarolemMycs, ecnd TeMa COOOIeHHs COOTBETCTBYET
COZIep)KaHHIO, HO pAaCKpbITa He TIOJIHOCTbI); WMEIOTCS Cepbé3Hble OMIMOKM B TEPMUHOJIOTHU |
V3JI0’KEHUH, YaCTUYHO HCKa’Karolue CMBICJI cofiep>KaHust yuebHOro MaTepHaa;
MaTepual ~ W3/I0OKeH  Heroc/ie[oBaTeJlbHO W HEJOTMYHO;  HeJOCTaTOYHO  JJOCTOBEPHBIX
MIpUMEpPOB.

«2» — 6asIoB BHICTABISIETCS 00YYAIOIIeMyCsl, eC/T TeMa He COOTBETCTBYET CO/Iep>KaHHI0, He
pacKphbITa; MoZobpaH HeZJ0CTOBEePHBI MaTepurast; IpyObie OIIMOKY B TEDMUHOJIOTHN U U3/I0’KEHUH,
TIO/THOCTBIO MCKa)KaloIMe CMBICI COZleprKaHusl yueOHOro MaTepuana; HH(OpMaLys U3/10kKeHa
HEJIOTUUHO; BbIBO/Ibl HEBEPHBIE U/IM OTCYTCTBYIOT

4.2 Bonpockl AJisi YCTHOTO OIpoca

1. YTo TaKoe MpoCTOe YHC/Io?
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Kakoe unc/io HasbIBaeTCst COCTAaBHBIM?

Pasnoyxure Ha rpocTbie MHOXXUTe M Yiciio 720.

Cdopmymupyiite TeopeMy O Jie/leHUH C OCTaTKOM.

UYTO0 Takoe B3aMMHO IPOCTbIe UMC/IA?

Kakue 3HaeTe CBOWCTBA OTHOLLIEHVS Ie/TMMOCTH HA MHOYKECTBE HaTypasIbHbIX UMcen?
[aiiTe onpeiesieHye YNC/I0BOM OKPY>KHOCTH.

UYro Takoe sin t, cos t, tg t, ctg t?

[TepeunicnvTe OCHOBHBIE CBOMCTBA (DYHKLIMU Y=COSX.

. IlepeuricnuTe OCHOBHBIE CBOMCTBA (DYHKL[MU Y=SiNX.
. UTOo Takoe rOpU30HTa/IbHBIE Y BePTHUKA/IbHbIE aCUMITTOTHI?
. B uem cocTout reomeTpruecKrii CMbIC/ MPOU3BOIHOM?

UTo Ha3bIBAKOT Mpeie/IoM UUCI0BOU NOC/e[0BaTeIbHOCTH?
B uem cocTouT pm3nuecKrii CMBbIC/ TPOU3BOHOMN?
Cdopmynupyiite orpe/ieneHue POXU3BOAHOM.

. Ilepeuncnute ocHOBHBIe npaBra U depeHIMPOBaHUS.

[TepeuniciyTe OCHOBHBIE aKCMOMBI CTEPEOMETPUH U UX CJIe/|CTBUSL.

Kakwue npsiMble B IPOCTPAHCTBEe Ha3bIBAOTCS Mapasule/bHbIMU?

[aiite onpeesieHe NapasielbHOCTH MPSIMOM U IJIOCKOCTH B IPOCTPAHCTBeE.
Kakue npsiMble B IPOCTPaHCTBe Ha3bIBaIOTCSl CKPEIUBAIOIIUMUCS?

. UTo Takoe yroy Mexy CKpeL[UBaOLUMUCS IPSIMbIMU?
. [aiite onpeeneHve neprieHAUKY/ISPHOCTH NPSIMOM U MJIOCKOCTU B IPOCTPaHCTBeE.

Uto Takoe nepneHAuKyasap?
Uto Takoe NpoeKLys MPSIMOW Ha MJI0CKOCTh?

. Kakue niockocTH B IPOCTPaHCTBe Ha3bIBAIOTCS MepIeH/IUKY /I PHBIMU?

Uto Takoe ABYTPaHHBIN yron?

. Urto Takoe pagukan?

[TepeuncivTe CBOMCTBA KOPHS N-OW CTEEHU.
Kaxk BBIYMC/INTH 3HaUeHHe CTeleHH C MI00bIM LIe/I0UMC/IeHHBIM TIOKa3aTesieM?

. Kak ripeobpa3oBbiBaTh BhIpaXKeHHs1, COZieprKalliie paJuKasbl?
. IlpuBeauTe MprMepHI CTENIEHHBIX (PYHKLMI.

. HaliTe onpesieneHue nokasate/jbHON QyHKLIAU.

. IlepeuncnuTe cBOMCTBA MOKa3aTe/bHON (QYHKLIMY.

[TpuBesvTe MpHUMepbI NTOKa3aTeIbHbIX (PYHKLIUN

. Kakue ypaBHeHUs Ha3bIBArOTCSA [TOKA3aTeIbHbIMU?

. Kakue HepaBeHCTBa Ha3bIBalOTCS MMOKA3aTeTbHBIMU?

. Haite onpeziesieHye jorapudma.

. IlepeuricnuTe cBOMCTBA JIOTapUPMUUECKON (QYHKLMH.

I[Tepeuncimte cBoiicTBa jJorapudma.

. Kakwue cymecTtByroT MeTo/ibl pellieHus1 1orapupMryecKux ypaBHeHUN?

. Kak nepeiiT K HOBOMy OCHOBaHMIO Jiorapugma?

. Uro o3Hauaet nocrosiHHas C B ompe/ie/ieHUH Heollpe/ie/IeHHOr0 UHTerpasa?
. I[loueMy uHTerpasn Ha3bIBaeTCsl Heonpe/e/leHHbIM?

. Kakas ¢yHKups Ha3biBaeTcst iepBo0Opa3HOM A/1st 3aJaHHOW (YHKIMN?

. UTto Ha3bIBaeTCs Heolpe/eeHHbIM UHTerpaioM?

. B 4yeMm cocTout reomMeTpryeCcKUi CMbIC/I HEOIIpee/IeHHOr0 UHTerpasna?

. Kakue BuzibI IBU)KeHUM B IPOCTPaHCTBE Bbl 3HaeTe?

. Kakue fBa BeKTOpa B IIPOCTPAHCTBE Ha3bIBaIOTCSl KO/UIMHeAPHbIMU?

. JlaviTe onpeZiesieHre BeKTOpa B IIPOCTPaHCTBe.

YeMy paBHO CKaJIsipHOe TIPOM3Be/ieHre BeKTOPOB?

. Kakue 1Ba BeKTOpa B MPOCTPAHCTBE HA3bIBAOTCSI KOMITJITAHADHBIMU?
. IIpuama umeet n rpaHeii. Kakoii MHOTOYTOJIbHUK JIE)KUT B €€ OCHOBAaHUU?

Kak usmeHuTcst 00beM cdepsl, ec/iv ee pajuyC YBeJIMUUTb B 5 pa3?
MoryT /i1 BCe TpaHU TPEYroJbHOM MTMPaMU/IbI ObITh MPSIMOYTOJIBHBIMH TPeYTOJIbHUKaMU?
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55.
56.

57.
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.

Yro npezcTaB/isAOT o060 ceueHUs [UIMHAPA TVIOCKOCTIMU?

MoryT nu iBe cdepsl C 00IIMM LIEHTPOM M C HEPABHBIMHU PajInyCaMU UMeTh OOIIYI0 KacaTelbHYI0
IIJIOCKOCTh?

Touku A u B npunaziexar mapy. [IpuHajiexxuT M mapy Jyirobast Touka otpeska AB?

PaBHbBI /v APYT APYTY YIJIbI MEXY 00pa3yoLMMU KOHyCa U TJIOCKOCTbIO OCHOBaHUS?

W3menuTcs mi 00beM LWIMHJPA, €Cd AWaMeTp ero OCHOBAHWS YBEeJWUUTb B 2 pasa, a BBICOTY
YMEHBIIUTH B 4 pasa?

Bymer nu mnwvpaMupzia TpaBUIbHOW, ecnd ee OOKOBBLIMU TDAHSIMHM  SIBJSIOTCSL  TIPAaBUJIbHBIE
TpPeyroJIbHUKU?

OrtHotteHre 066eMOB JBYX I1apoB paBHO 8. Kak 0THOCSATCS TUIOIa i MX TIOBEPXHOCTEH?

Yro nipefcrassisieT coboit yuco i?

Kakoe unc/io Ha3bIBatOT KOMIUIEKCHBIM?

Kak HaliT MO/Zly/1b KOMIIIEKCHOTO YMC/1a?

Kakue KOMITJIEKCHBIe YMC/Ia HAa3bIBAKOTCS COTPSDKEHHBIMU?

Kakue cyijecTByrOT (pOpMbI KOMITJIEKCHBIX UHCET?

[TepeunciiTe OCHOBHBIE 33/jaull KOMOMHATOPUKH.

Uto HasbIBaeTcs n- (hakTOpUasoM?

Uto Ha3bIlBaeTCs epecTaHOBKaMu?

Uto Ha3biBaeTCs repeMeleHUs MU ?

Uto Ha3biBaeTCsd COUeTaHUAMU?

Kak ¢opmynupyeTcst TeopeMa Cl0KeHHUsI BepOSITHOCTe?

Uemy paBHa CyMMa BepOSITHOCTel TIPOTHUBOIIOIOKHBIX COOBITHIA?

B kop3uHe 5 6enbix, 3 UepHbIX U 7 TOJ0CATHIX 11apoB. UeMy paBHa BepOSITHOCTb /JOCTaTh Hayraj
O/IHOLIBETHBIM 111ap?

UTo Ha3bIBaeTCsl yC/I0BHOW BEPOSITHOCTBIO?

Kak ¢opMympyeTcsi TeopeMa YMHOKeHHs1 BePOSITHOCTeN ?

[MepeuricnuTe 0611{e METO/IbI PellleHrs] YpaBHeHHUH.

[Tepeuncivte 00Ie MeTO/bI pellieHNs HepaBeHCTB.

B uem cocTouT CyTh MeTO/ja 3aMeHbI [TIepeMeHHOM NPY peLleHUH YPaBHEeHU?

[TepeuniciiiTe MeTOABI pellIeHUs] CUCTEMbl YPaBHEHUM.

CocraBbTe a/IrOPUTM pellleHUs 3a/ay C llapaMeTpaMu.

CcdopmynupyiiTe anropuT™ JjejieHUst MHOTOUIeHOB 6e3 oCcTaTKa.

CdopmynupyiiTe airopuTMm JieJieHUsi MHOTOUYJIEHOB C OCTaTKOM.

Kak 3Byuut Teopema besy?

Kak BbIrisiuT (popMysia COKpalieHHOr0 YMHOXeHHUS [/1s1 BBICILIMX CTerleHen?

Kakue cy1ecTByOT MeTO/bl PellleH!s] YPaBHEHUM BbICIINX CTelleHen?

4.3 TeMbI NIPOEKTOB

I'pynnoBbie TBOpUecKue 3aJaHusi (IPOEKThI):
1. 3os0TOE CeueHue.

2. Jluct Mébuyca.

3. bytbuika KretiHa.

4. 3aragku Lluknongpl.

I/IH,Z[I/IBI/I,Z[yaJ'IbeIe TBOPpYECKHE 3da/ldHUA (HPOEKTBI):

1. ®pakransl.

2. IITaxmaTtHas f0CKa.

3. Yucno «I1n».

4. Maruueckue KBaJparsbl.
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KonTpompyemblie Komnereniuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurtepuu oueHku:

AKTYyanbHOCTh TIOCTaB/IEHHOW TIPO0/IeMbI (apayMeHmupo8aHHOCMb aKmydabHOCMU; onpeodeneHue
yeseti; onpedeseHue U pellieHue nocmaeneHHblx 3a0au; Hosu3Ha pabombl) 1o 4 6aioB.

TeopeTnueckass W/WIM TIPAKTHYeCKasi LEHHOCTb (BO3MOMCHOCMb NPUMEHEeHUsl Hd NpaKkmuke
pe3ynbmamos npoeKmHoll OesimenbHOCMU; COOm@emcmeue 3dse1eHHOU meme, yeasm U 3a0auam
npoekma; npodenaHHass paboma pewaem npobjeMHble meopemuyeckue 80Npocbl 8 OnpeoeneHHOl
HayuHoll obaacmu; asmop e pabome ykazaa meopemuuecKyto U/uau npakmuueckyto 3Ha4umMocms) o 7
Harnos.

KauecTBo cojiep)KaHusi TIPOEKTHOM paboThl (CmpyKmypupO8aHHOCMb U /02UYHOCMb, KOmopas
obecneuugaem nOHUMAHUe U OOCMYNHOCMb COOep}#CaHusl;  8ble0ObI pabombl Ccoomeemcmayrom
nocmasneHHbIM YeasiM; Haauuue uccae0o8amenbckoz2o acnekma e pabome) o 6 6aios.

Odopmrnenue paboTbl (mumyabHbll Aucm; oopMieHUe o021aeneHusi, 3d20/08KO8 pa30enos,
noopasoenos; ogopmaeHue pUCyHKO8, 2pagukos, cxeM, mabauy, npuaodxceHull;  UH(MOPMAYUOHHble
UCMOYHUKU; (hopmamuposaHue mekcma, Hymepayusi U napamempbl cmpaxuy) 1o 9 6asios.

[TpeseHTanyss mpoekTa (cmpykmypa npe3eHmayuu; ogopmieHue caAalidos; npeocmasneHue
uHpopmayuu) no 7 6annos.

['paMOTHOCTb peuu, BjajieHHe CrieliiaabHON TePMUHOJIOTHel o TeMe paboThl B BBICTYIL/IEHUU
(2pamomHocmb peuu; gnadeHue cneyudabHOU MepMuHoOa02Ueli; omeembl HA 80NPOChL) 10 3 GAsIOB.

«5» — ot 36 10 42 Ganios..
«» — ot 31 1o 35 Gamnos.
«3» — ot 26 10 30 GarioB.
«2» —MeHee 26 6asioB.

4.4 TecToBbIe 3aJJaHUA

Pa3gen 1. IloBTOpeHHue Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI.

1. Packpoiite popmyny coxpaleHHOro yMHOXeHHs a>-b*:

a) a’-2ab+b?

6) (a-b)(a+b)

B) a’+2ab-b?

r) (a-b)(a-b)

2. Packpoiite (opMyJly COKpaI|eHHOr0 YMHOXeHws (a-b)*:

a) a’+2ab-b?

6) a*-2ab+b?

B) a’+2ab+b?

r) a’-2ab-b?

3. Kakoe U3 C/Ie[yIOIMX UnCe 3aKII0UeHo Mexay unciamu  10/17 1 5/8 ?
a)0,4

6) 0,5

B) 0,6

r)0

4. Beruncaure: 1/2 +11/5

OtBeT:

5. Pemvire ypaBHenue x>-7x+10=0. Ec/ii ypaBHeHue umeeT 0oJiee 0HOro
KODHS, B OTBET 3arlvIIlIuTe MeHbIIINI U3 KOpHeH.

6. Inst pemoHTa TpebyeTcsi 57 pysioHOB 060eB. Kakoe HauMeHbI1Iee
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KOJINYeCTBO Tavyek 0060MHOro Kiiest HY)KHO /ISl TAKOTO peMOHTa, ec/iv 1 mauka Kies
paccurTaHa Ha 5 py/ioHOB? BeibepriTe BepHBIM OTBET.

a)0,4

6)0

B) 1

r) 12

7. Pb10O0/IOB MPOTI/IBLT Ha JIOJIKe OT TPUCTaHKA HEKOTOPOEe PACCTOsSIHUE BBEpPX

TI0 TeUEHHIO PeKH, 3aTeM OPOCHIT SIKOpb, 2 Yaca JIOBWI PbIOy U BepHYJICS 00paTHO uepe3 5
9 yacoB OT Hauasna nyTelecTBusi. Ha Kakoe pacCTosiHKe OT TIPUCTaHU OH OTILIBbLI, eC/T
CKOpPOCTh TeUeHHs peKU PaBHaA 2 KM/4, a COOCTBeHHast CKOPOCTb JIOAKH 6 KM/u? BribepuTe BepHBIi OTBeET.
a)0,2

0) 40

B) 8

r) 1

8. Packpoiite (opMyJy COKPAI[EHHOTO YMHOXeH#Hs (a+b)*:

a) a’+2ab+b?

0) a’>-2ab+b?

B) a’+2ab-b’

r) a’-2ab-b?

9. JIuHeliHOe ypaBHEHUE UMeeT BUJ:

a) y= kx+b

0) y= -kx+b

B) y= 2kx+b

r) y= -3kx+b

10. Pemmte nuHeliHOe ypaBHeHUe y=5x-10

OrtseT:

Kimou K Tecty

Ne Bomipoca 1 2 3 4 5 6 7 8 9 10
IIpaBwibHbI | 6 9) B 2,7 2 r B a a 2
OTBeT

Pazpgen 2. IIpsambie U IVIOCKOCTH B MPOCTPAHCTBe.

1. PacimdpyiiTe KpaTKyO 3anuchk: a € .

a) TOUKa a MPUHAJJIeXXUT TJIOCKOCTH 3

0) Touka a MpUHA/IIEXKUT MPSIMO [

B) MpsiMasi @ IPUHAZJIEXKUT TVIOCKOCTH [3

r) IpsiMasi a repecekaeT MJI0CKOCTh 3

2. IIpsmble AB u C/1 ckpeluBatoTcs. Kakoe pacriosnioxkeHue umerot rpsiMbie AC
u B/I?

a) napaJiie/ibHble

0) rmeprieH UKy /ISIpHbIE

B) CKpelL1Bal0TCA
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I') IlepeceKaroTCsl.
3. Uepe3s KoHLbI 0Tpe3Ka AB u ero cepesvHy M npoBe/ieHb! napasiiesibHble
npsiMble, TlepeceKarolljie HeKOTOPYIO TVIOCKOCTh B Toukax Al, B1 u M1. Haligute ayiuny

oTpe3ka MM1, ecniu otpe3ok AB He nepecekaeT mioCKocThb U ecii AA1=6,8cm, BB1=7,4cwm.

a)7,1

6) 20

B) 10

r) 150

4. T1/10CKOCTb, MPUTOM TOJILKO OZJHa, TIPOXOJWT uepes ...

a) MpsiMyto

0) MpsIMyI0 U He JIeXKAI[yI0 Ha Hel TOUKY

B) MpPSIMYIO U JIEXKALYI0 Ha Hell TOUKy

T) [iB€e MPSIMBIX

5. Eciiu iBe TOUKM MPSIMOM MPUHA/I/IEXAT TIJIOCKOCTH, TO MpsiMasi
a) JIEXKUT B TJIOCKOCTH

0) mepecekaeT TJI0CKOCTh

B) MnapasuienibHa IJIOCKOCTH

T') He JIEXKUT B TVIOCKOCTH

6. ITpsamele AC, AB u A/l nonapHo nepnesjuKyasapHel. Haviaure otpe3sok C/I,
e AB=5 cm, BC=13 cm, AZI=9 cm.

a)0,7

0) 4

B) 1

r) 15

7. PacimmpyiitTe KpaTKyro 3amuch: B € £.

a) Touka B mpuHaIeXuT riaockocty

0) Touka B nipuHazieXxuT npsmoit 3

B) MpsiMasi B TIPUHAJIEXKUT TJIOCKOCTH 3

I) psiMasi B IepeceKaeT IJIOCKOCTb 3

8. OcHOBHbIMH (DUT'ypaMH B CT€PEOMETPUH SIBJISIFOTCS:

a) KyO

0) Touka

B) JIyu

I) TPeyroJbHUK

n) mpsiMast

e) TJIOCKOCTh

9. [1nockocCTh, MPUTOM TOJIBKO OZ{Ha, IPOXOJUT Yepes ...

a) [iBe TiepeceKarolyecs rpsmblie

0) /iBe CKpeLMBaOLL1ecs MpsiMble

B) O/IHY TIPSIMYIO.

10. BeibepuTe BepHOE YTBEP)KIEHUE:

a) [iBe MpsiMble Ha3bIBAIOTCS Mapasule/IbHBIMU, €C/TH OHU He UMel0T 00IIUX ToueK
0) ABe MpsiMble, TIapasiie/ibHbIe TPeThbel TIPSIMOi, TapasiebHbI
B) /IBe TIPsIMbIe, IepIieHJUKY/IsipHbIe TPeThel TPSIMOM, raparie/bHbI
T') eC/IU yTJibl PaBHbI, TO UX CTOPOHbI COOTBETCTBEHHO COHATIpaBJ/IeHbI.
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Ki1rou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBUILHBIN B B a 0 a r a 0,1,e a 0
0TBET

Pa3pen 3. KoopanHaThl U BEeKTOPHI.

1. YeM oT/IMuaeTCsl BeKTOpHasi BeJIMUKMHA OT CKasipHOM?

a) BeKTOpHas BeJIMUMHA MOXKeT ObIThb BbIpa)kKeHa IpOOHBIM UMCJ/IOM, a CKaJIsipHasi — HeT
6) MOMUMO YKCIOBOTO 3HAUeHHs], BEKTODHAsl BeIMUMHA XapaKTepU3yeTCs U HarpaB/ieHneM
B) BEeKTODHasl Be/IMUMHa 0003HauaeTcs IByMsi OyKBamMH, a CKaJIsipHasi — OJ[HOM

r') HUYeM He OT/IMYaeTCs

2. [laviTe orpefiesieHHe BEKTOPY:

a) OTpe30K, J/isi KOTOPOT0 U3BeCTHO, KaKasi U3 ero rPaHUYHBIX TOUEK SIB/IsIeTCS] HaualbHOM, a Kakasi
KOHEUHOM

0) HampaB/IeHHBIM OTPE30K C 00s13aTe/TbHOM HeHY IeBOM JTUHOMN

B) JIt0OOM OTpe30K, N300pakKeHHBIM Ha KOOPAWHATHOMN TJIOCKOCTH

r) NpsiMasi, COBIa/larolliasi C OAHOW U KOOPAUHATHBIX OCen

3. Kak npaBuibHO 0003HauaeTcsi BeKTOp?

a) AByMs OonbimMu OyKBaMH, 0003HAUarOIIMMK Hauasio U KOHell 0Tpe3Ka, CO CTPesIKOM Haji HUMHU
0) oJHOI MajieHbKOl OYKBOM CO CTPeKOW Hajl Hel

B) 00a BapraHTa J0MyCTUMBI

r) 00a BapuaHTa HeBepHbI

4. Ecyii HayasibHast ¥ KOHeYHast TOuKa BeKTopa COBIMAa/jatoT, TOr/a:

a) 9TO He BEKTOP, a TOYKa Ha TJIOCKOCTH

6) 3TO HYJIeBOM BEKTOP

B) 9TO TOUKa Hayasia KOOpJUHAT

T') 3TO eIMHUUHBIN BEKTOD

5. UTo Takoe MOAyJib BeKTOpa?

a) BeJIMUMHA, OMpe/iesisiioliiasi HarpaB/ieHue BeKTopa

0) A/MHA BeKTOpa, BbIpaKeHHas! UMC/IOBBIM 3HaUeHUeM

B) UeTBePTh KOOPJIMHATHOM IJIOCKOCTH, B KOTOPOM PacIio/io’KeH BEKTOP

I') KBaJpaTHbIM KOpeHb U3 JJIMHbI BEKTOPa

6. [laiiTe orpe/iesieHre KOJI/TMHeaPHbIM BEKTOPaM:

a) BEKTOPBI, OT/IMUHBIE OT HYJIs U HaXOAIIHMecs Ha OJHOM JIMOO0 mapasiie/bHbIX TTPSIMbIX
0) BEKTOPBI, pacrio/io>KeHHbIe TIepTIIeHJUKYJISIPHO JIPYT APYTY

B) BEKTOPBI, Pacrio/ioyKeHHbIe B O/THOM UeTBePTU KOOPAUHATHOM M/I0CKOCTU

I') BeKTOPbI, MOJYJIU KOTOPbIX PaBHBI

7. BeibepuTe (hUTYpBI, COCTOSIIIHE U3 BYX MMap KO/UTMHEAPHBIX BEKTOPOB:

a) Bce u300pakeHHbIe (UTYDPbI
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6) poM0, KBaZipaT, rapasiiesiorpaMmm

B) TparieLjusi, KBajipaT, poM0

I') KBaJlpaT, NapasiiesiorpamMmm, TpareLys

8. /IBa KoJUTMHeapHbIX BEKTOpa UMEIOT pa3Hoe HarpaBreHre. Kak OHM Ha3bIBatOTCS?
a) coHaripaB/ieHHbIe

0) pa3HOHArIpaB/IeHHbIE

B) IPOTUBOIIO/IOXHO HarpaB/ieHHbIe

I') HeHarlpaB/ieHHbIe

9. CBOICTBO paBHBIX BEKTOPOB 3aK/IF0YAeTCs B TOM, UTO:

a) OHU KOJITMHeapHbI

0) oHU COHarpaBJIeHbI

B) UX JIJIVHBI PaBHBI

T) OHU 00/1a/Ial0T BCEMHU TI€PeUHC/IeHHBIMUA CBOMCTBAMH

10. IIpy yMHOXeHUU BEKTOPA Ha YMCJIO MO/Iy4YaeTcs. ..3aKOHUUTe yTBep)KeHue:
a) BEeKTOp, KOJUTMHeapHbIM UCXOJHOMY

0) BeKTOp, pPaBHBIN UCXOAHOMY

B) BEKTOP, NPOTUBOIO/I0HBIA UCXOAHOMY

T') MOJIO)KUTEeTbHOE UKCJIO

Ki1rou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IlpaBwibHbI | 6 a B ) 9) a ) B r a
0TBeT

Paspen 4. OcHoBbI TpUroHoMeTpuM. Tpuronomerpuyeckue pyHKMu.

1. Yryiom Kakoi ueTBepTH siBasieTcst yron a=410°?
a)l

6) II

B) III

r) IV

2. Kakasi U3 yHKL1i1 SIB/ISI€TCS YETHOU?
a) y=sin x

0) y=cos x

3. Ilepuog, pyHKLMM y=sinx?

a) /2

0) 2n

B) 41

r)T

4. Beruuciure: sin’IT + cos’TT

a)7

0) 2

B) 47

r) 1

5. Ilepyop dpyHKIMY y=tgx?

a) /2
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0) 2n

B) 47

r)m

6. YT/I0M KaKo¥ ueTBepTH sIBJisieTCs yroj a=-40°7?
a)Iv

6) I

B) III

r)l

7. UeMy paBHO 3HaueHHe BblpakeHus 7tgx*ctgx?
a)7

6) -9
B) 37
r)2
8. YcraHoBHUTe COOTBETCTBYE:
1.y=cosx a) rpaduk GyHKLMH
CUMMeTpHUYeH
OTHOCUTE/IbHO Havasa
KOOpAUHAT
2. y=tgx 0) rpaduk QyHKIMH
CUMMeTpHUeH
OoTHOCUTEeNBHO ocu Oy
3. y=sinx B) rpauk GyHKLIUU
CUMMeTpHYeH
OTHOCHTe/IbHO ocu Ox

9. + - - + 3HaKU KaKOW TPUTOHOMETPUUeCKON (QyHKIUU?

a) CUHYC

0) KocuHyC

B) TaHT'€HC

') KOTaHTeHC

10. OnpepenuTe 3HaK: KOTAaHTeHC 75 rpajlycoB
a) +

0) -

Kirou K Tecty

Ne Bompoca 1 2 3 4 8 10
IIpaBuibHBIA | a §) ) r r 1-6 a
oTBeT 2-B

3-a

Pazpgen 5. KomniekcHsblie uncia.

1. YeMy paBeH KBa/ipaT MHUMOU eIMHULIbI?
a)-1
6)0
B) 1
r)4
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2. Kak Ha3bIBatOTCs ymncia BUja x + yi?

a) 1e/ibIMU

6) comnpsKeHHbIMU

B) HelTpa/JbHbIMU

I') KOMIJIEKCHBIMU

3. Kakoii 6ykBoii 06b1YHO 0003HaUaeTCsi KOMIUIEKCHOE UHCI0?
a)z

6) d

B) k

r)u

4. Kakoy 3HaK HY>KHO TTIOCTaBUTb MeXXJy MHUMOW eJUHULIeH U JeUCTBUTe/TbHOU OTPULIaTeIbHOU
eUHULIEN?

a)>

0) =

B) <

r)=~

5. Kakoe unc/io He SB/SIETCSI MHUMOM eIUHULIEN?

a) 4

0) 2i

B) 7i

r)i

6. Kak Ha3biBalOTCs umcsia a + bi v a - bi?

a) B3aMMHO COMPSDKEeHHbIMU KOMIIEKCHBIMU UMC/IaMU

0) B3aUMHO 3apsDKEHHBIMM KOMIUIEKCHBIMU UHC/IaMHU

B) B3aMMHO HaMps>KeHHbIMHA KOMIL/IEKCHBIMUA YHCIaMU

I') B3aMMHO MOPa)KeHHBIMU KOMITJIEKCHBIMU UMC/IAMU

7. Kakotii natuHckol 6ykBoit 0603HauaeTcss MHUMasi eIMHULIA?
a)l

0) a

B) i

r)e

8. Uemy paBeH i'?

a)0

0) 1

B) 16

r)-1

9. 13 kakKuX yacTeli COCTOUT H000e KOMIUIEKCHOE UKUC/IO?
a) IeMCTBUTEIbHOM M MHUMOM

0) HacTosIIer 1 0OMaHUNBOM

B) peasibHOM U JIOXKHOMN

r) haKTUUeCKOM U yCJIOBHOU

10. YTo aBnsieTCs BeljeCTBEHHOM YaCThIO B BBIDAKEHUU M + Ni?
a) +

0)i

B) m

r)n
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Ki1rou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IlpaBwibHbBIN | a r a ) a a B 9] a B
0TBeT

Pa3zgen 6. IIpousBoaHas PyHKIUM, ee MPUMeHEHHe.

1. YUeMy paBHa MpoOM3BOAHAsA QYHKLIUK y=2X>7?

a) y'=5x
0) y'=9x
B)y =6

r) y'=6x°

2. I'lo xakoi 13 (opMyJ1 BBIYUC/ISIETCS IPOU3BOJHAS YaCTHOIO?
a) (u+v) =u"+v’

0) (uv) =u’v+uv’

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

D)(f(g() = (8(x))*g (x)

3. Pemmte ypaBHenue f'(x)=0, eciu f(x)=3x* — 6x +4. BribepuTe OTBeT.
a)l

0) -1

B) 4

r)-4

4. Matepua/ibHasi TOUKA JABHKETCS TIPSIMOJIMHENHO 110 3aKOHY X (t)= Y4 t*+t-10
(rme x — paccTosiHue OT TOYKY OTCYeTa B MeTpax, t — BpeMs B
CeKyH/lax, U3MepeHHOe C Hayvasa JiBiKeHus1). B Kakoil MOMEeHT BpeMeHHU (B CeKyH/ax) ee
CKOpOCTb Oblsla paBHa 5 m/c?

a) 1,2

6) -1

B) 8

r) 40

5. UeMmy paBHa npou3BojiHas pyHKuU y=C?

a)0

0) -1

B) 4x

r) 5x

6. [To kakoii U3 (popmy/ BEIUMC/ISETCS TPOM3BOHAS] CYMMbI?
a) (u+v) =u"+v’

0) (uv) =u’v+uv’

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

D)(f(g() = ((x))*g (x)

7. UeMy paBHa Npon3Bo/iHasi GYHKLIWU y=5X?

a) 6C

6) 5

B) 4

r) 3x

8. CooTHecuTe npaBy/ia BbIYMC/IEHUS TIPOM3BOJHBIX
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1. mpou3sBo/iHasE CyMMbI a)(uv) =u'v+uv’

2. TIPOM3BO/IHasH POU3Be/IEeHUS 0)(utv) =u"+v’

3. IPOM3BO/HAs UaCTHOTO B)(u/v) =(u"v-uv’)/v?

_ 4 3
9. Oripe/ienHTe TOUKY MHHHMYMA byHKIpH | G =3x*- 4x* +2.

a)l

6) 58
B) -4
r) 3x

o o x, =0.
10. Haiiiute 3HaueHKHe MMPOU3BOHON DYHKIMK y=5X° B TOUKe *°

a) 6x

6) 60

B) -10
r)0

Kirou K Tecty

Ne Bompoca 1 2 3 4 5 6

N
=-)

10

IIpaBUibHBIA | T B a B a a 0 1-6
oTBeT 2-a
3-B

Pa3zgen 7. MHOrorpaHHUKHM 4 Tejia BpalleHUsl.

1. B kakux ejuHUIAX U3MepsieTcsi 00beM MHOTOTpaHHUKa?
a) B MeTpax

0) B KyOnueckux mMeTpax

B) B KBa/[paTHBIX MeTpax

T) B IByTPaHHbIX I'Pajiycax

2. I1yio1ja/ib IOJTHOM MOBEPXHOCTU MPU3MBbI BBIYUC/ISIETCS TI0 hopMyie:
a) S = S6ok + 2 SOCH.

0) S60k =Pocu*H

B) S = bbok + S SOCH

r) S60k =2PocH*H

3. UTo siB/IsIeTCs1 OCeBbIM CeueHHeM KOHyca?

a) paBHOOeJpeHHbIN TPeYTObHUK

6) paBHOOeipeHHasi Tparerus

B) NPSIMOYTOJIbHUK

T') IPSIMOYTOJ/IbHAs TpareLys

4. Kakas ¢urypa rosiydaeTcsi Ipy BpallleHHH NPSMOYTOJIbHOTO TPeYyro/ibHHKA
BOKPYT OJHOTO M3 CBOMX KaTeTOB?

a) KOHYC

0) yceueHHBIN KOHYC

B) ITMpamMuzia

I) yceueHHasi TMpaMu/ia

5.0cHOBaHUs NPU3MBI BCe JieXKaT B IJIOCKOCTAX:
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a) B TIPOTUBOIIOJIOMHBIX

6) B MaTeMaTUUYeCKUX

B) B apasuie/bHbIX

T') B TFOOBIX

6.YKaxuTe, Kakoe caMoe MajsieHbKOe UMc/io pebep MOKeT Co/iepKaThCsl B TIpH3Me?
a)9

0) 6

B) 3

r) 12

7. 3akoHYMTe TIpe/iyioyKeHre: MHOTOYTO/TbHUKA B OCHOBAHUHW YCeUEHHOW TTMPaMU/IBL. . .
a) paBHbIe

0) moj00HBIE

B) CXOXKUe

r) Mro0bIe

8. BolpaxkeHue: «cymma mpex usmepeHull Keadpama pasHa K8aopam oud20HaAU» TIPUHAJJIEXXUT TOMY
CBOMCTBY Mapasiiesienunes

a) MpsIMOMY Tapasjiesienunesy

0) mapasnnenenurieny

B) MPSIMOYTOJIbHOMY TapaJiiesienumnesy

I') TpeyroabHOMY Tapasuiesienumnesy

9. llecTb yr/0OB U 11€CTh TPEYT'OJbHUKOB, 3TOT MHOT'OIPaHHUK —

a) yCeuéHHOM MMpaMUIon

0) 1IeCTUYTO/ILHOW TIPU3MOM

B) Mapasuiesiernures

I) lIeCTUYTOJIbHAs MUpaMu/ia

10. Kakue paBHOCTOPOHHHE (DUTYPHI BXOJSAT B TeTPaszep:

a) MATUYTOIbHUKH

0) TpeyroNIbHUKH

B) II€CTUYTOJIbHUKH

I') 4eThIpeXyroJbHUKI

Kirou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 10
IIpaBuwibHbI | 6 a a a B a 0 B r )
OTBET

Pa3pen 8. IlepBooOpa3Hasi pyHKIMH, ee MPUMEHEHHeE.

1. O6muit Bz, Bcex nmepBoooOpa3HbIx s f(x)=sinx?

a) F(x)=cosx+C

6) F(x)= -cosx+C

B) F(x)=tgx+C

r) F(x)= -tgx+C

2. Kak HaseiBaetcs dhyHkips y=F(x) a1 dyHkumu y=f(x) Ha mpomexyTtke X, ecmu ajisi X €

X BBIMOJHsIeTCS paBeHCTBO: £ I(X)Zf(x)?

58



a) MpoM3BO/IHAs
6) mepBoobpa3zHasi
B) Tipeiest

3. Haiigure ob1uii BU/ TiepBo00Opa3sHbIX A1 GYyHKIUH f (I) = _5.

o R k

6) -5x

B) _5 +C

4. BeibepuTe meppooOpa3Hyto A/ist GYHKIUH f (I) =2- I.
o F(x)=2x-21"

6 F(x)=—0,5¢ +2x +1

o F()=2-1

o F(x)=-0,5¢"

5. UTo HasbIBaeTCs UHTerpUpPOBaHKEM ?
a) onepauysi HaX0X/leHWsl UHTerpasia

6) npeobpa3oBaHue BbIpa)KeHUs C HHTerpajaMu

B) orepaLysi HaX0KJeH!s IPOU3BOIHOM

r) Tipeie/ pupaleHust PyHKLUU K MPUpALLeHUI0 e€ apryMeHTa

6. C momo11bto, Kakoi (popMyJibl, B OCHOBHOM, PeIIalTCs 3a/laHusl TI0 HaX0XKAEeHUI0 OIpe/ie/IeHHOT0
vHTerpasna?

a) popmysibl Pumana

0) ucronb3yst popmyJibl IpeoObpa30BaHKsI HHTeTpasia
B) hopmysbl HetoToHa - JleliOHuIIa

r) hopmynbl Komm

7. Uemy paBeH HeoIlpe/ie/IeHHbI UHTerpas ot 1?

a) const C

6) 0

B) 1+C

r) x+C

8. durypa, orpaHnueHHasi rpaMKOM HeTlpephIBHOM HeoTpHIjaTe/IbHOM pyHKimu f(X), rae x
TIpUHaZJIeXXUT [a;b], mapanienbHBIMM MPSAMBIMUA X=a U X=b 1 oTpe3koM ocu OX Ha3bIBaeTCs

a) KpUBOJIMHeMHasi TparieLyst

0) npupaiiieHye epBoobpa3Ho

B) MpsSIMOJIMHEelHAas TpareLus

r)Tparnewnys

9. BepHo /i1 TPaBU/IO HAXOXKZEHUsT T1ePBOOOPa3HbIX:

Ecmu F ects nepBoo6pasHas A f, a k - mocrosinHas, To ¢pyHkiws kF ects mepBoo6pa3sHas asis kf.
a) BepHO

0) HeBepHO

10. BepHO /11 TIpaBU/I0 HAaXOKZeHUsT TIePBOOOPa3HbIX:

Ecmu F ecth nepBoo6pasHast a1 f, a G mepBoobpa3Hast ais g, To F+G ecth nmepBoobpasHas ayis f-g.
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a) BepHO
6) HEeBepHO

Kimou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBunbHbIH | 0 ) a ) a B r a a )
OTBeT

Pa3pen 9. Crenenu u kopHu. CteneHHas (yHKIMA.

1. YkaxuTe, KaK BepHO 3allMChIBAaeTCs B BU/le CTeleHU NPOr3Be/leHue:
24024242424 4+24:

a) 2,4°

0)2,4°6

B) 2,45

2. Kak Ha3bIBalOT BTOPYIO CTelleHb Yuc/a:

a) KyOoM umciia

0) uKC/IOBOM eMHULIEH

B) KBaJJpaToOM UKCJIa

3. Kak npaBuibHO yuTaeTcst V4:

a) u3BJieueHue KOpHs us 4

0) KopeHb 4 cTerieHn

B) BO3BeJleHHe B 4 CTereHb

4. TIpaBU/IbHO JIU JJaHHOE BbICKa3biBaHUe: EC/iM B cTerneHb BO3BOUTCS APOOb, TO B CTETIEHb BO3BOJUTCS
YUC/IATEb:

a) HeBepHO

0) BepHO

B) Ha3BaHO He BCe CBOMCTBO

5. [IpaBu/IbHO /M TIpe/ICTaBIeHHOE BbICKa3biBaHUe: Eciv umncsia B CKOOKe 1epeMHOXKaloTCs, a cama
cKoOKa BO3BOJUTCS B CTeleHb, TO He KaXK/blii MHOXKUTEJIb BO3BOJJUTCS B CTeleHb:
a) BepHO

0) HEeBepHO

B) 3aBMCHUT OT yCJIOBUM 3alaud

6. Heob6xouMo TTpaBW/IbLHO BBIUHC/IUTE 3HaUeHHe cTereHu 1° eciu a = 20:

a)l

6) 20

B) 19

7. Eciu fensiTcsi CTerneHy € OJMHAKOBBIM OCHOBaHMEM, TO OCHOBaHHUE OCTAaeTCs TIPEXKHKM, a CTereHn
BBIUMTAIOTCS, TaK JIM 3TO:

a) HeT

0) 3aBUCHUT OT YC/IOBHI KOHKPETHOM 3a/jauu

B) Zia

8. Heo6Xx0MMO YIIPOCTUTH MPEJCTABIEHHOE BhIpakeHHe: 6 ¢ 10° sy ey ey o y:

a) 6000y*

6) 60y*

B) 6000y*

60



9. YKaxuTe, KaK BepHO 3alMCbIBaeTCs Ha MaTeMaTUueCKOM sI3bIKe: YMc/Io 12,5 YMHOXKUTb Ha Pa3HOCTh
KBaZlpaToB 16 u 4,5:

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

0) 12,5 - 16> - 4,5?

B) 12,5 - (16* — 4,5%)

10. Kakum 006pa3oM MOKHO BEpHO 3amHcaTh B BU/ie cTereHu ripou3Beenue 0,8 « 0,8 « 0,8 « 0,8:
a)0,8+4

0) 0,8*

B) 0,8°

Kirou K Tecty

Ne Bomipoca 1 2 3 4 5 6 7 8 9 10
IIpaBwiIbHBIN | a B a B 9] a B a B 9)
OTBET

Pa3zgen 10. [Toka3aresbHas GyHKIMA.

1. TToka3zaTesbHOMN (PYHKLMEH SABSETCS:

a)y*

6) 5*

B) 6

2. YkaxuTe (QyHKLUIO, KOTOpas sIB/sIeTCs BO3pacTatolLeii:

a) 4*

0) 6™

B) 7-3x

3. ®yHKIWS, 3a/jaHHOM hopmyroii y=a* , rje a>0, a He paBHO 1, Ha3bIBaeTCs:
a) norapudmMrUUecKon

0) mokasarebHOU

B) TPUTOHOMETPUUECKOU

4. Tlpu Kako# crerieHu OyzieT BepHO paBeHCTBO B BhipakeHuH 10*=100:
a)3

0) 2

B) 4

5. UeMy paBeH X B ypaBHeHuH 2°'=8:

a)-1

0) -2

B) 4

6. Uepes KakKylo TOUKY MPOXOAUT rpaduk pyHKImMU y=3*:

a) (1;1)

6) (0;1)

B) (1;-1)

7. C moMo11ibto popMyJibl KAKOTO MaTeMaTHKa MOKHO OTpe/le/IUTh MoKa3aTenbHY0 (PYHKLINIO
KOMILJIEKCHOI'O apryMeHTa?

a) [Tyankape

0) Oinepa

B) ®uboHauuM



8. Uto siB/isieTCst OCHOBaHHeM (DyHKImH y=4*":
a) 4

0) x

B) -1

9. Uto siBnisiercst rpadvkoM (PyHKI[MU y=a* , rje a>0, a He paBHO 1:
a) rumnep6bosia

0) mipsimast

B) mapaboJia

10. Uro siB/IsieTcst OCHOBaHHeM (QyHKI# y=8*":
a) X

0) x+9

B) 8

Kirou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 10
IIpaBuibHBINA | B a 6 ) B 6 ) B
OTBET

Pa3pen 11. Jlorapugmsl. JIorapupmvuueckas GpyHKIus.

1. Boruucnure yiorapr¢m 8 1o 0CHOBaHHUIO 2:
a) 2

0)1

B) 3

2. Bbrunciute orapu@m 16 1o oCHOBaHUIO 2:
a) 4

6) 6

B) 7

3. Uemy paBeH X B ypaBHeHUM log,x=3:

a) 8

6) 4

B) 2

4. BrruvcuTe siorapudm 3 1o 0CHOBaHMIO 3:
a)3

0) 1

B) 2

5. UeMy paBeH X B ypaBHeHUH log;x=9:

a)-1

0) 2

B) 4

6. Kakoit MaTeMaTUK SIBsIeTCSI OfHUM U3 n300peTaTeseli iorapugmMoB:

a) Henep

6) ITudarop

B) HetoTOH

7. Onepariusi, oOpaTHast T1orapu)MUPOBaHUIO:
a) UHTerpMpoBaHue
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0) ToTeHI[IpOBaHKE

B) BO3Be/IeHHe B CTeleHb

8. Kak pacumdpossiBaetcs O/13 norapudma:
a) oO11lee felicTBUTETbHOE 3HAUEHUH

0) 0/THO3HAUHOCTH JIoTaprdma

B) 00/1aCThb ZOMyCTUMBIX 3HAUEHUIH

9. Kakasi hyHKIMS SIB/IsIeTCsl yObIBaIOII[ei:
a) logsx

0) logosx

B) logsx

10. Yemy paBeH X B ypaBHeHuH log,x=0:
a)2

0) 1

B) 3

Kirou K Tecty

Ne Bompoca 1 2 3 4 5 7 10
I[IpaBuibHBINH | B a a 0 §) 0 §)
OTBeT

Pa3pen 12. MHo)XecTBa. JjIeMeHThI TeopuM rpagos.

1. I'padpom HasbIBaeTcs:

a) rnapa JJByX KOHeUHbIX MHOeCTB
6) mapa AByX 6eCKOHEeUHBIX MHOXECTB
B) TPU MHOJKECTBA TOUYEK

2. Touku rpacda Ha3bIBAOTCS:

a) pebpamu

0) KOHIJaMH

B) y3/1aMH

3. Jlunuu rpada Ha3bIBatoOTCS:

a) pebpamu

0) ToukaMu

B) y3/1aMu

4. B siiiepoBoM rpage Bce BepIINHBI:
a) HeUeTHOM CTereHu

0) yeTHOI CTereHu

B) IPOM3BOJIBHOM CTeIleH!

5. MHO>XecTBa 0003HAYarOTCA. . .

a) OOJIBIIMMU JTATUHCKUMH OYKBaMH
0) ManbIMU JIATUHCKUMU OyKBamMu
B) MepeMeHHbIMU X U Y

6. OcHOBare/ib TEOPUA MHOXKECTB:
a) Kanrtop

0) Oiinep

B) Danec
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7. YacTh KaKOTO-/TM00 MHOKECTBA - 3TO:

a) MyCcToe MHOXXeCTBO

0) TIOMHO>KeCTBO

B) cucTeMa

8. Kpyry, ¢ moMoI1ibi0 KOTOPbIX M300pakatoT orepariy Haji MHO)KeCTBaMH, Ha3bIBalOTCS:
a) kpyru ITudaropa

6) kpyru dasneca

B) Kpyru Jiinepa

9. IIpeameTbl MHOXKECTBA - 3TO:

a) 5/IEMEHTBI

0) cuctema

B) uMcC/ia

10. I'pad cogepxur 7 gyr. Ero 3iinepoB 1uki OygeT cOCTOSTh U3:
a) 2 pyr

0) 5 ayr

B) 78yr

Kirou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuibHBIN | a B a a a ) 0 B a B
OTBeT

Pa3pen 13. DyieMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BePOATHOCTEM.

1. Yka3aTb BepHOe ompe/ieieHHe.

CyMMoii IByX COOBITUI Ha3bIBaeTCS:

a ) HoBoe cobbITHe, cocTosiiiee B TOM, UTO MPOUCXOAAT 00a COOLITHsI O[HOBPEMEHHO

6 ) HoBoe cob6mITHeE, COCTOSIIIee B TOM, UTO MPOUCXOJUT WX TIepBOe, UM BTOPOe, UK 00a BMecTe
B ) HoBoe cobObITHe, CcoCTOsAIIIee B TOM, UTO TIPOUCXOAUT OJJHO HO He MPOUCXOJUT IPyTroe

2. YKa3aTb BepHOe onpe/iesieHHe.

[Tpou3sBezseHreM IBYX COOBITHIA Ha3bIBaeTCS:

a ) HoBoe cobbiTHe, cocTosiITiee B TOM, UTO TIPOMCXOAAT 00a COOBITHS OZJHOBPEMEHHO

6 ) HoBoe co0ObITHe, COCTOSIII[ee B TOM, UTO IPOMCXOIUT WX TIepBOe, UJIM BTOPOe, UK 00a BMecTe
B ) HoBoe co0ObITHe, COCTOSAIIIEe B TOM, UTO TIPOUCXOAUT OJJHO HO He TMPOUCXO/UT IPyTroe

3. YKasaTb BepHOe OIlpefie/ieHue.

BeposiTHOCTBIO COOBITHST HAa3bIBAETCS:

a ) IpOM3Be/IeHHe UMC/la UCXO/0B, 0/1arOnpUsITCTBYIOIINX TTOSIB/IEHUIO COOBITHS Ha 0011jee UrC/io
HCXO/I0B

0 ) cymMa uKc/ia UCX0/i0B, 6/1aroNpUATCTBYIOIUX TIOSIBJIEHUIO COOBITHSI M OOITIEro urc/ia NCX0/I0B
B ) OTHOIIIEHHE YKCJIa UCXO/I0B, 0/IaronprsTCTBYOLIMX MOSIB/IEHHIO COOBITHS K 00IIIeMy YHCTy NCXO/I0B
4. YKa3aTh BepHOe yTBepKeHue. BeposTHOCTh HEBO3MOYKHOT'O COOBITHS:

a ) 6osbliie HyJISE U MEHbIIIE eIUHUIBI

0 ) paBHa HYJIIO

B ) PaBHa eIMHUILIE

5. KombuHaToprka — 3T0:

a) pa3zes MaTeMaTUK1
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0) pazzmen hU3MKU

B) paszen XUuMUM1

6. TepMuH «KOMOWHaTOpPUKa» ObUT BBEZIEH B MaTeMaTHUUeCKUi 00UXo/;:

a) JleitbHUIIEM

6) KonMoropoBbiM

B) ["apgHepom

7. CoefiiHeHUs, KaXK/l0e U3 KOTOPbIX COZIePKUT M 3/IeMeHTOB, B3SITbIX U3 JaHHBIX N; OJHO COeJUHEeHUe OT
JPpyroro OT/JM4YaeTcs Mo KpaiiHel Mepe OJHUM 3/IeMeHTOM, Ha3bIBatOTCS:

a) [TepectaHoBKHU

0) PasmerlrieHus

B) CoueTaHus

8. YKasarb NpaBU/IbHOE YTBepKJeHue:

a ) BeposiTHOCTB TIpoM3Be/ieHrsT COOBITHI PaBHA TIPOU3BEIEHUIO BEPOSITHOCTEN 3TUX COOBITHH

6 ) BeposiTHOCTB TTpOM3Be/jeHNsT He3aBUCHUMBIX COOBITHI paBHA ITPOM3BeIeHHUIO BEPOSITHOCTEN 3THUX
coObITHI

B ) BeposiTHOCTH NTpOM3Be/IeHNsI HECOBMECTHBIX COOBITHI paBHA MTPOU3BEJEHHI0 BEPOSITHOCTEH 3THX
COOBITHIA

9. Yka3zaTh BepHoe orpeesieHre. CoObITHE 3TO:

a ) DJileMeHTapHbIN UCXO[,

6 ) [IpocTpaHCTBO 371eMEHTapHBIX UCXO/I0B

B ) [logMHOXeCTBO MHO>KeCTBa 3/1eMeHTapHbIX UCX0/0B

10. KombuHaTOprKa OTBeYaeT Ha BOTIPOC:

a) CKOJIbKO pa3/IMUHbIX KOMOMHAL[MI MO’KHO COCTaBUTh U3 37IeMEHTOB IaHHOT'0 MHOKeCTBa +

0) KakoBa YaCTOTa MaCCOBBIX C/TyUalHBIX SIBJIEHUH

B) C KaKoii BepOSTHOCTBIO TIPOU30MeT HEKOTOpOe CilyuaiiHoe cOObITHe

Kimou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuwibHbI | 6 a B ) a a B 0 B a
0TBeT

Paszfen 14. YpaBHeHusI 1 HepaBeHCTBA.

1.Yemy paBeH X B ypaBHeHuu 373 = 27?

a)2

0) 1

B) 0

r)4

2. Kakoro mMeTozia pelieHust TOKa3aTe/TbHbIX YpaBHEHUH He ObiBaeT?
a) rpaduueckoro MeToja

0) MeTOZIa 3aMeHBI TlepeMeHHbBIX

B) METO/ia ITOMCKa 00/1aCTU 3HAUeHUH

I') IpUHLIUIA paBeHCTBa MoKa3aTesiei

3. Ecn 06e yacTv HepaBeHCTBa YMHOXKUTD WX Pa3Zie/TUTh Ha OJJHO U TO Ke TT0JIOXKUTEeIbHOE UHMC/I0, TO
... HepaBeHCTBa He W3MEeHUTCS:

a) 3HaK
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0) neBas UacTh

B) MpaBasi 4acTb

4. OTHOILIeHUe, CBsI3bIBalOILee /1Ba UMC/Ia WM UHBIX MaTeMaTUueCKuX 00beKTa C TTOMOLIbIO OZJHOTO U3
MepeurCc/IeHHbIX HIKe 3HAKOB:

a) paBeHCTBO

0) HepaBeHCTBO

B) paljMOHA/ILHOCTh

5. PerttuTe fABOMHOE HepaBeHCTBO -4 < 2x -1 < 2:

a)-2<x<1

0)-3<x<3

B)-1,5<x<1,5

6. Haligure pelieHne ypaBHeHus 2x + 3y = 2:

a) (5; -4)

6) (-5; 4)

B) (-5; -4)

7. BribepuTe nMrHeliHOe ypaBHEHUe C ABYMsI TIePeMeHHBIMU:

a)xy +6=26

06)3x —y=18

B) (x +4) (y —3) =5

8. CucreMa ypaBHEHUH, KaXK/loe ypaBHEHHE B KOTOPOU SIB/ISIETCS JIMHEMHBIM — a/ireOpandecKumM
ypaBHeHHeM TepBOil CTereHu:

a) cucreMa KpUBOJIMHEMHBIX YpaBHEHUU

0) cucTeMa IMHENHBIX YpaBHEHUH

B) CHCTeMa JIMHeHHO-TIPOCThIX YPaBHEeHUH

9. CucreMa, y KOTOPOM YMC/I0 HEM3BECTHBIX O0JIbIIIe YKC/Ia ypaBHEHUN SIB/SIeTCS:
a) Heonpe/eIeHHOU

0) HemooMpe/e/IEHHOM

B) TiepeoripejeIEHHOU

10. Beipa3uTe nepeMeHHYIO X uepe3 NepeMeHHYI0 y U3 ypaBHeHus -6y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B) X =8 — 3y

Kimou K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuibHBIN | a B a 6 B 6 6 6 6 a
OTBeT

KonTpompyemsblie Komnereniuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepuu onjeHku:

«5» — o1 86% 10 100% mnpaBUIbHBIX OTBETOB.
«4» — 0T 76% 10 85% mnpaBU/IbHBIX OTBETOB.
«3» — 0T 61% 110 75% mnpaBU/IbHBIX OTBETOB.
«2» —MeHee 61% mnpaBUIBHBIX OTBETOB.
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Tab6una 3 - ®opma uHGOPMaALMOHHON KapThl 0aHKA TeCTOBBIX 3a/JaHUI
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HaumenoBanue | Bcero KomuectBo ¢opm T3 KoHTpospyemsbie
paspesioB T3 OTKpBITO | 3aKpbITOr Ha Ynopsapouenue KOMIIeTeHI{HU
ro TMIa 0 TUMA COOTBETCTBHE
Pazgen 1. 10 2 8 - - OK 01, OK 02,
[MoBTOpEHME OK 03, OK 04,
Kypca MaTeMaTuku OK 05,0K 06,
OCHOBHO}M IIKOJIBI OK 07
I1K 3.2
Pazpgen 2. 10 - 10 - - OK 01, OK 02,
IIpsiMbie 1 OK 03, OK 04,
TJIOCKOCTH B OK 05,0K 06,
MPOCTPaHCTBE OK 07
Pasgen 3. 10 - 10 - - OK 01, OK 02,
KooppuHats u OK 03, OK 04,
BEKTOPBI OK 05,0K 06,
OK 07
Pasgen 4. 10 - - 1 - OK 01, OK 02,
OCHOBEI OK 03, OK 04,
TPUTOHOMETPHH. OK 05,0K 06,
Tpuronomerpuuec OK 07
Kre QyHKIMA
Pa3pen 5. 10 - 10 - - OK 01, OK 02,
KoMruiekcHiIe OK 03, OK 04,
aucia OK 05,0K 06,
OK 07
Pasgen 6. 10 - 9 1 - OK 01, OK 02,
[IpousBozHas OK 03, OK 04,
yHKIWH, ee OK 05,0K 06,
NMprUMeHeHHe OK 07
Pazpen 7. 10 - 10 - - OK 01, OK 02,
MHororpaHHUKU OK 03, OK 04,
Y TeJia BpallleHUs OK 05,0K 06,
OK 07
Pasgen 8. 10 - 10 - - OK 01, OK 02,
ITepBoOOpa3Hast OK 03, OK 04,
dyHKIIAH, ee OK 05,0K 06,
NpYMeHeHHe OK 07
Pazmen 9. 10 - 10 - - OK 01, OK 02,
CTerneHu ¥ KOpPHH. OK 03, OK 04,
CreneHHas OK 05,0K 06,
(byrKups OK 07
Pasgen 10. 10 - 10 - - OK 01, OK 02,
TToka3aTesbHas OK 03, OK 04,
byHKIHA OK 05,0K 06,
OK 07
Pasgen 11. 10 - 10 - - OK 01, OK 02,
JlorapugMsi. OK 03, OK 04,
Jlorapudmuueckas OK 05,0K 06,
byHKLsS OK 07 68
Pazpen 12. 10 - 10 - - OK 01, OK 02,
MHoXecTBa. OK 03, OK 04,

OK 05,0K 06,




DJeMeHThI Teopuun

OK 07
rpacdos [IK 2.1, [IK 3.1
Paspmen 13. 10 10 OK 01, OK 02,
DJIEMEHTEI OK 03, OK 04,
KOMOHMHATOPHKH, OK 05,0K 06,
CTaTUCTHKU U OK 07
Teopun . MK 1.1, 1K 1.2
BEpPOATHOCTEM
Paspen 14. 10 10 OK 01, OK 02,
YpaBHeHus U OK 03, OK 04,
HepaBeHCTBa OK 05,0K 06,

OK 07

69




4.5 TIpakTuueckue padoThl
ITpakTnueckoe 3ausaTue Nel
Yucna ¥ BBIYUC/TICHUA

Henb: ymeTh OrepyupoBaTh MOHATUSIMU: HATypajbHOE YMCJIO, 1ieJioe YKMC/IO0, OCTAaTOK IO MOV,
pal[MoHa/llbHOE UHWCJI0, UppalMOHa/bHOEe UKC/I0, MHOXXeCTBa HATypa/ibHbIX, LIe/IblX, pPallMOHAbHBIX,
JeNCTBUTE/IbHBIX UHCEJT; YMeHHe UCIT0/Ib30BaTh MPU3HAKKU [eIMMOCTH, HAMMEHBIIHI OOLIUi JeuTenb U
HauMeHbIIlee 0bIriee KpaTHOe, anroput™M EBKuza

3aganue:

1. BeruuciTe a) (%+%):% 6) (742)°

2. YmpocTuTe BhIpaskeHHe, TI0/L3yACh (hOPMy/IaME COKPAIeHHOTO YMHOXeHus (x +6 )°

Xty
15x Xx+y

4. XokkelHble KOHbKY cTorn 4500 py6. CHavana teHy cHU3uIM Ha 20%, a TIOTOM 3Ty CHWKEHHYIO LieHy

1oBbICUIM Ha 20%. CKOJIBKO CTa/ii CTOUTh KOHBKHU I10C/IE TIOBbILLIEHUS L[eHbI? 3allvILIrTe pellieHre U

OTBeT.

5. B tpeyronsuuke ABC yron ACB paBen 48°, yron CAD pasen 22°, AD — 6uccekrpuca. Haiigure

BesinuuHy yria ABC. OTBeT jaliTe B rpajiycax. 3arnuiiuTe pellieHre U OTBeT.

3. Hanpure ero 3HaueHne npu x=18, y=7,5

KOHTpOJ’Ibele BOIIPOCHI /i 3alI{MThI:

1. Kakue 3HaeTe CBOMCTBa OTHOLLIEHMS [IE/TMMOCTY Ha MHOKECTBE HaTypaJlbHbIX UHCes?
2. Urto TaKoe rpocToe Yncio?

3. Cdopmympyiite TeopeMy O Jie/IeHUH C OCTaTKOM.

4. UYro Takoe B3aMMHO I1POCTbIe UMC/Ia?

5. Paznoxute Ha NPOCTbIE MHOXKUTEA YMCIo 630.

ITpakTnueckoe 3ansaTue Ne2
JInHelHbIe ypaBHeHHs ¥ HEPaBeHCTBa
Henb:ymeHue pelliaTb ypaBHeHWs], HEPaBeHCTBA W CUCTEMbI C MOMOILbIO Pa3/MYHbIX TIPUEMOB; pelllaTh
ypaBHEHUsl, HePaBeHCTBA U CUCTeMbI C NTapaMeTpOM; MPHYMEeHSTh YPaBHEeHUs], HepaBeHCTBa, UX CUCTEMbI
JJIsI pellieHrs MaTeMaTUUeCKUX 3aZiau ¥ 3afiau U3 pa3/IMuHbIX 00siacTel HAYKU U peabHOU YKU3HU;
3apanue.
1.PemmiTe HepaBeHCTBa a) 1-5x>-6x+8; 6)x*-2x-8<0

2. P X-Ez-l 6) #_L_G:O
. Pemmmte ypaBHeHue a) . (x- 2)2 -2

x*-25>0

6-3x>-18
KoHTpo/1bHBIE BONIPOCHI /ISl 31U ThI:

1.Kakne ypaBHeHUs Ha3bIBAOTCS JIMHEVHBIMU.
2.CdhopmyupyliTe aArOpUTM pellieHrs TMHeWHbIX HepaBeHCTB.
3. UTo Takoe OTpe30K, UHTepBasl U MOJyUHTepBaI?
4. CpopmyupyiTe aJrOPUTM pellieHus1 KBa/paTHbIX YpaBHEHHUH.
5.4to Takoe OZ13?

3. Pelire cucreMy HepaBeHCTB

ITpakTnueckoe 3ausaTue Ne3
IIpyMeHeHHNe aKCHOM CTepeoMeTPHM.
Iensn: ; ymeHue HOpMyIUpOBaTh OTIpeiesieHrs], aKCUOMbI U TeOPEeMbI, IPUMEHSITh UX, IPOBO/IUTh
JlOKa3aTeJ/ibHble PAaCCYKJeHUs B X0/le pellleHus 3a7ad.
3aanue.
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1. TInockocTh & MPOXOAUT Uepe3 cepeiHbI 00KOBBIX cTOpoH AB 1 CD Tpanetiyi ABCD — Touku M u N.

a) Jokaxwure, uto AD|| a

6) Haitinure BC, eciu AD = 10 cM, MN = 8 cm.

2. [Ipamas MA npoxoguT yepe3 BeplUUHy KBaspata ABCD U He /1eXXKUT B IUVIOCKOCTH KBazpara.

a) Jokaxwure, uto MA 1 BC — cKpeLMBaroL1ecs MpsiMble.

0) Haiigure yron mexay npsimbiMu MA u BC, eciu yron MAD pageH 45°

3. Touka M He nexxut B 1ytockocTtu Tparneuyu ABCD (AD||BC).

a) Jokaxkure, uyto TpeyrosbHUKU MAD u MBC vMeroT napaJuie/ibHble CpeJIHHe TUHUU

6) Haiiaure AjivHBI 3TUX CpeHUX JUHUM, ecii AD : BC = 5:3, a cpe[jHsisl TMHUS Tparelyy paBHa 16 cM.
KoHTpo/1bHBbIE BONPOCHI /1A 3al{UThI:

1.Yto Takoe cTepeomMeTpusi?

2.Yto Takoe akcruoma?

3.CchopmynupyiiTe akCMOMBI CTEPEOMETPHH.
4.Cchopmynupyiite ciiecTBre 1 U3 aKCUOM.
5.Chopmynupyiite ciieficTBUe 2 U3 aKCUOM.

ITpakTnueckoe 3ansaTue Ned
Ilapa/ieIbHOCTH NPSAMBIX M IJIOCKOCTe!

Ienb: QopmyaupoBaTh yMeHUe Orpefie/ieHUs, akKCMOMbl M TeOpeMbl, Tapasie/lbHOCTA TMpPSIMBbIX U
TIJIOCKOCTeN U MPUMEHATh UX, TPOBOJUTH J0Ka3aTe/IbHble PaCCY KIEeHUs B XO/je PelLleHus 3a/au.
3apanmue:
1.[JaniTe ornpesiesieHHe Napaslie/bHbIX NPSAMBIX B IpocTpaHcTBe. Crienalite pUCYHOK.
2.I17110CKOCTB, MPUTOM TOJILKO OJHA, [IPOXOJUT Yepes ...
a) /iBe mepeceKarolyecs rpsiMble;
0) /IBe CKpeIUBaOIIUeCs TPSIMBbIE;
B) OJiHY NpSIMYIO.
3.[JatiTe onpejeneHue napasie/bHbIX NPSAMBIX B TIpOCcTpaHCcTBe. CrenanTe pUCYHOK.
4.T1710CKOCTb, IPUTOM TOJIBKO OJIHA, IIPOXOJUT Uepes ...
a) [iBe mepeceKarolyecs Npsmsble;
0) [1Be CKpeLMBaIOIIUecs MpsSMbIE;
B) OJJHY MpsIMYIO.

KOHTpOJIbeIe BOIIPOCHI AJiA 3dIIUTHI:

1. [Jaiite oripejesieHNe Napasiie/ibHbIX MPSIMBIX B IPOCTPaHCTBe.

2. CpopmynupyiiTe TeopeMy O Mapasulie/bHbIX MPSMBbIX.

3. Chopmynupyiite U IOKa)KUTe JIeMMY O TepecedeHrH IJIOCKOCTH Tlapasljie/ibHbIMU MPSIMBbIMHU.
4. ChopmyupyiiTe TeopeMy O TpeX Mapasule/ibHbIX MPSIMbIX.

5. B3auMHoe pacriosioxkeHue NpsIMOM U TVIOCKOCTH B ITPOCTPAHCTBE

IIpakTHueckoe 3aHsaTHE No5
Yroa Mmexay npsiMbIMH

Ilenb: popMHUpoBaHue MOHATHS yT/ia MEX/Y CKPeLUBaOILMMUCS MPSIMBbIMU U 3aKperieH!e M0JTyueHHbIX
3HaHWM TIPU pellleHuy 3a/au.
3agaHue:

1. [aiiTe onpejeneHre CKpeIUBaIOIUXCS TIPSIMBIX, TIOCTPOTE UX.
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KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

1. /IBe npsiMble Ha3bIBaKOTCSI CKPELHMBAIOIIUMHUCS, €C/IH. ....

2. ChopmynupyiiTe TIpU3HaK CKPeIMBAIOLUXCS TIPSIMBIX.

3. CpopmynupyiiTe TeopeMy O CKPEL{MBaOLUXCS MPSIMBIX.

4. CpopmyupyiiTe MOHSATHE COHOMPAaB/IEHHbIX Jyuel U YIJIOB C COHOTIPaB/IeHHBIMU CTOPOHAMHU.
5. Chopmynupyiite Teopemy 00 yrjiaXx ¢ COHOIIPaB/IeHHbBIMU CTOPOHAMM.

6. laiiTe orpezesieHue yryia MeXX/y CKpeLUBatoLMMUCS MTPSMbIMHU.

IIpakTHueckoe 3ausaTue Ne 6
KoopauHaTbl 1 BeKTOPBI

Ilenb: HAyUMTHCSl PUMEHSATh TPOCTeMIIne 3a7iaur B KOOpAUHATAX MPU pellieHUH MpodecCroHaNbHbIX
3a/au.
3apanmue:

1. Haligute koopauHathl cepeZiHbl oTpe3ka AB, Touku C. Eciu A(5;-3;1) u B(8;3;9)

2. [aH xoopjuHaThl BeKTOpa a {2;-3;5}.Haligure AmmHy BeKTOpa a

3. Hanbl Touku A(-2; 1; —6), B(1; —2; 3). HariauTe paccrosinve Mexxay TOYKaMu

KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

YTo Ha3bIBaeTCsl pa3HOCTHIO JIBYX BEKTOPOB?
Ha3oBuTe nepByt0 KOOPAWHATY TOUKH B ITPOCTPAHCTBe.
I'me pacnoniaraetcst Touka T(m;0;0)?

YeMy paBHbI KOOPJMHATHI CepeUHbI OTpe3Ka?

b=

IIpakTnueckoe 3ansaTue N7
IIpou3BepeHne BeKTOPOB

Ile/b: OTIeprpoBaTh GOPMY/IaMH CKAISPHOTO NPOM3Be/ieHHs] BEKTOPOB.
3aganue:
1. [Jlambl Bektopsr: d 1;0;3) ,b|-1;4;5/,¢/0;0;-8),d|1;5;0). Beruucnure: ac, ad,bc, dd

2. Haubl Touku A(-2; 1; —6), B(1; -2; 3), C(0; 1; 2), D(6; =3; 1).
HaiiTi: a) KOOpAMHATHI BEKTOPOB A B, CD  6) BBIUMC/IUTE YTO/ MEXAY BeKTOpaMi AB 1 CD
3. Maubi : @|2;1;4) ,b|1;-4;3],¢/1;0;5). Berumcmre: (G+b) *¢

KOHTPOJIBHBIE BOIIPOCHI /I 3alIlMThHI:

1. Uemy paBHO CKaJ/iIpHOE MPOM3BeieHHe IBYX HEeHYJ/IeBbIX BEKTOPOB?
2. [IBa BeKTOpa Ha3bIBAKOTCSl OPTOTOHA/TbHBIMM, €CJIN:

a) OHU pacIioJ/IoXKeHbl Ha OAHOU MPSIMOK

0) UX CKa/lspHOe TIPOU3Be/IeHHe PABHO HYJTHO

B) UX /IJIMHBI PaBHbI

3. Ewm ckanspHoe nipousBe/ieHre BeKTOpoB paBHoO 0, To...
i T
.a b=90° 5
4. [MaHa 3anuchb: UTO MOKHO CKa3aTh TPO 3TU BEKTOPHI?
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IIpakTHyeckoe 3aHsATHE N8

TpuroHomerpuueckue (PyHKLMU IPOU3BOIBHOIO YIJIa, YUC/IA.

Henb:hopMupoBaTh yMeHHe HaXOJUTh Ha UUC/IOBOM OKPY’KHOCTH TOUYKY, COOTBETCTBYIOIIYIO JAaHHOMY
YUCTTY.
3ajaHue.

11 -7 -
1.Bpruucnure 1)sin (Tn); 2)sin (Tn); 3)cos (- 5?”); 4)sin (%)

. 3 3
2.laHo:sina =- cTAe n<a< Tn Haiigure COS&

tga ctga -

KOHTpOJ’IbeIe BOIIPOCHI AJifl 3dllIUTHI:

1.0npesiesieHre CMHYCa YMCIOBOTO apryMeHTa.
2.0mpepiesieHre KOCUHYCa YUC/I0BOT'0 apryMeHTa.
3.OCHOBHOE TPUIOHOMETPHUYECKOE TOXKECTBO.
4.PaviaHHasi Mepa yriia.

5.0T™MeTbTe 16 TOUeK Ha YMC/IOBOM OKPY)KHOCTH.

Ilenn: onepypoBaTh (hopMyJsiaMH CHHYCa U KOCMHYCa CyMMbI U Pa3HOCTU apryMeHTOB, (popMy/1aMu

ITpakTnueckoe 3ausaTue Ne9

IIpeoOpa3oBaHKe TPUTOHOMETPUUYECKHUX BhIPXKEHUH

CYMMbI U Pa3HOCTH KOCHHYCOB, CUHYCOB.
3agaHue:
1.YmpocTtuTe BbIpa)KeHUe U BBIUHMCIUTE, eC/TH 3TO BO3MOJKHO:

a)
b)

0)

d)

11 -7 - 2 7
3.BeiurcnuTe 1) sin _n; 2) sin (Tn); 3) cos (- 5?n); 4) sin (%); 5)tg (- ?n); 6) ctg (- Tn);

€0s95°c0s35° - sin95°%sin 35°
sin17°in 13°+ cos17°cos13°

11 m 11n . &
Sin 5 COS7 + Cos 5 SIH7
n 14n  n . 1l4n

cos;cosT—sm75m 3

2. [IpencTaBbTe B BU/E MPOU3BEEHUS:
a) sin60° - sin30°
b) cos80° — cos30°

C) sin + sin9—7I
4
d) COS% + COS%

6

. 3 3
4. JaHo: a) sth-E rze 7T<t<7n. Hatigure cos t, tgt, ctgt?

b=

KOHTpOJ’IbeIe BOIIPOCHI /il 3dllIUTHI:

Yemy paBeH CHHYC CyMMBI [JBYX apI'yMeHTOB?
3anuiuuTe (hopMyJly pa3HOCTH KOCUHYCOB.
Uemy paBeH KOCUHYC CyMMBI [IBYX apryMeHTOB?
3anuiuuTe (hOpMyJTy CyMMbI CUHYCOB.
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IIpakTHyeckoe 3ansaTue Nel(
I'padyiku 0CHOBHBIX TPUTOHOMETPUYECKHUX (PYHKIIUI

Ienb: ¢opmMupoBaTh yMeHMEe CTPOWUTb TpaQUKA TPUTOHOMETPUUECKUX  M3yUeHHBIX (YHKLIWM,

BBITOJIHSATH Ipeobpa3oBaHUst IpaHKOB.
3aganue:
1. IToctpouTsk rpaduk byHKUUU Y= Sinx

2. [TocTpouts rpaduk PyHKIUU Y= cos(x + 6£ )

3. [TocTpouts rpaduk GyHKIUHU y= sinx + 1
KoHTpo/IbHBIE BONPOCHI AJ/IfA 3alUTHI:

1. [TepeuncinTe OCHOBHBbIE CBOMCTBA (DYHKLIMU Y=COSX.
2. IlepeuriciiTe OCHOBHbIE CBOMCTBA (PYHKL[MM y=SinX.
3. UTo Takoe ropu3oHTaIbHble U BepPTUKAa/IbHble aCUMIITOTHI?

IIpakTHueckoe 3ansaTHe Nell
TpuroHomerpuyeckye ypaBHeHUsl U HepaBeHCTBA

Ienb: hopMUpoBaTh yMeHHe pelllaTb TPUTOHOMeTpUUeCKre ypaBHeHUs] U HepaBeHCTBa.
3apanmue:

1. Pemute ypaBHeHuUe:

a) cosx =1

3
6 1 = —
) sinx >

B)th:-\/3_
r) 2cosx —v3 =0
1) sin’x+sinx-2 =0

KOHTpOJ’IbeIe BOIIPOCHI /il 3dllIUTHI:

1.3anummre hopMysbl 7151 pelleHusi TPUrOHOMeTPUUeCKOro ypaBHeHUs Sin X=d.
2. 3anuimnTe (GOPMYJIbI /151 pellieHus] TPUTOHOMETPHUYECKOr0 YPaBHEHUs COS X=d.
3. 3anuimTe GOpMYJIbl AJis PellieHus] TPUTOHOMEeTPHUYEeCKOr0 ypaBHeHuUs tg X=d.
4. 3anuiuTe GOpMYJIbl [Jis pellieHrsl TPUTOHOMEeTPUUYECKOT0 YPaBHEeHUS Ctg X=d.

IIpakTnueckoe 3ansaTve Nel2
KommiekcHble yncia

Ienb: orpaboTaTh HaBBIKKM BBITIOJIHEHUSI [eHCTBUH C KOMIUIEKCHBIMH UHC/IaMH,
anrebpanueckoit popme.
3aganue:

1. Haifti cymMmMy 1 pa3HOCTb KOMITIEKCHBIX unces1, ecu 1 =1-2i y 22 =4~ 2i
2. HaiiTvi iponsBe/ieHue i YaCTHOe KOMIUIEKCHBIX uncert, eciu 21=1+4i y 22 =5-7i

3. HaliTi yacTHOe KOMIIeKCHBIX uncen, ecim 21=3+1 i 22 =1- 3i
4. V1306pa3uTe Ha TJIOCKOCTH KOMILJIEKCHBIE UKC/Ia:
Z1 =3+2i 5 Z2:-4-3i; Z3:5,' Z4:-2i

3a/laHHBIMU
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5. IlpeacTaBuTh KOMILJIEKCHOE YMC/IO B TPUTOHOMETpUYeCcKou opme , eciv z=-5+5i
KoHTpo/IbHBbIE BONIPOCHI /ISl 31U ThI:

1.Urto npepcTapsieT coboit uncso i?
2.Kakoe umnc/10 Ha3bIBatOT KOMIL/IEKCHBIM?
3.Kakue fielicTBUs onpefiesieHbl HA MHOXKeCTBe KOMITJIEKCHBIX YiCen?

4.Kakye KOMIJIEKCHbIE UMC/ia Ha3bIBalOTCSl COMPSHKEHHBIMU
5.K kakoii (hopme KOMIIJIEKCHOTO uKc/ia ipuMeHrMa ¢opmysia MyaBpa?

IIpakTnueckoe 3ausaTue Nel3
IIpou3BoaHas GpyHKLIMH

Ilenn: GopMUpOBaTh yMeHHe BbIUMC/ISTE IPOU3BOJHbIE CYMMBbI, IIPOW3BE/I€HHSs], YaCTHOTO ¥ KOMIIO3UL[UU
(byHKLMI.
3agaHue:
1. HaiiauTe npor3BOAHYI0 PYHKLUN
1) y=x-1+=

X
2) y=3sinx + 5x
3) y=3x"-8x’+4x+2
4) y=(x3-4x2)(x2-7)

2x+1

5) Y= 3

KOHTPOJIBHLIE BOIIPOCHI /i 3all{MThI:

Yro Ha3bIBalOT Mpezie/ioM YMCI0BOM 10C/Iel0BaTeTbHOCTU?
Cdopmynupyiite onpefiesieHre IPOU3BOAHOM.

3anuiuurTe (opMysy MPOM3BOAHOM MPOM3Be/EHNSI.
3anuiurTe GopMysly MPOM3BOJAHOM YaCTHOTO.

3anuiurTe (GopMysly MPOM3BOAHOM CII0XKHOM (PYHKIUU.

ik e

IIpakTnueckoe 3ausaTue Nel4
I'eomeTpuueckuii ¥ (pu3HUeCKHIl CMBIC/I POU3BOAHOU

Ieab: ymMeTh OMepUpoBaTh MOHATUSIMU: POU3BOAHAs (DYHKI[MH, TeOMeTPUUeCKUM U (hH3UUeCKUid CMBICTT
TIPOU3BO/HOM; POPMHUPOBATh YMeHHE PUMEHSITh TTPOMU3BOAHYIO MPHU pPellleHUH 3a/au.
3aganue:

y=¢ ( x,C, ) ¥

1. MarepuasibHasi TOUKa ABW)KETCS TI0 3aKOHY (m). Haiiite CKOpPOCTh U yCKOpEHHe B
MOMEHT BpeMeHHU to=4 (C).

2. HaliguTe 3HaueHue yryi0BOro Ko3d@uijeHTa KacaTebHOM, MPOBeJjeHHOM K rpaduky (pyHKLHN

() =9x - 4x® X, =1.

B TOUKe C abcrpccoi

- 2x

— 2
3. HamuiiiMte ypaBHeHHe KacaTebHOM K TpauKy dhyHKIUU g () =3x B TOUKe C abCLMCCOoM

Xo— -1
KOHTpOJ’IbeIe BOIIPOCHI /i 3dllIUTHI:

1. Uto xapakTepu3yeT CKOPOCTb U3MeHeHUs] PYHKLIMA OTHOCUTE/IbHO U3MeHeHUs apryMeHTa?
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2. Kak BBIYMC/IUTD YI/I0BOM KO3(D(PULIMEHT KacaTelbHON K KDUBOU B [JaHHOW TOUKe?

3. KakoB reomeTpuueckuii CMbIC/ IPOU3BOAHOM? Kak reoMeTpruecKy onpezie/iuTh 3HaueHue
TIPOU3BO/JJHOM B TOYKe?

4. B yeM 3aK/IH04aeTCsl MeXxaHUYeCKUHA CMbIC/I IPOU3BOJHON?

5. Kak HaliTh MTHOBEHHYIO CKOPOCTb MPSIMOJIMHEHOIO HepaBHOMEPHOTI'O /IBHKeHHUsI?

6. IlpuBeyTe MpUMephbl UCIO/IBb30BaHUS [IPOM3BOHOM NIPU OIpe/ie/IeHUH CKOPOCTH Pas3/InYHbIX
TIPOLIeCCOB.

IIpakTHyeckoe 3aHaTHE Nel5
HccnepoBanue PyHKIMI ¢ MOMOIIbI0 POU3BO/JHOU

Ienb: chopMupoBaTh yMeHUe UCC/e0BaHus GYHKI[MH C TIOMOLL[bIO TTPOM3BOJHOM.
3apanmue:

FO)=3+8x> - x*.

1.0mpesienniTe TOUKU MakKCUMyMa (YHKLIUN

— 3 2
2. ViccrepyitTe dyHKIMIO Ha MOHOTOHHOCT, ¥ —2X +9X7 - 24X

3. HaiijuTe Hauborbllee ¥ HaMMeHbIlIee 3HaueHne GYHKIUMN y=x>-9x’+24 x-1 Ha OTpe3ke [3 ; 6}
KoHTpo/1bHBIe BONIPOCHI /I 3al{UThI:

1.Chopmymupyiite He0OX0UMBIN TTPU3HAK MOHOTOHHOCTH?
2.Cdopmynupylite omnpeiesieHle MaKCUMyMa (PYHKI[WAN?

3. ChopmynupyiiTe onpesieieHue MUHUMyMa (QYHKLIUU?

4. ChopmyupyiiTe MpU3HAaK JIOKaJIbHOT'O 3KCTpeMyMa’?

IIpakTHyeckoe 3anaTue Nel6
I[IpumMeHeHMe NPOU3BOAHON PYHKIIMHU

Ilenb: 0600IUTE U CUCTEMATU3UPOBATh 3HAHUS 110 TeMe MPOU3BO/IHAs (DYHKLIWH.
3aganue:

1.WccnenoBathb faHHble GyHKLUMU MeTofaMu AuddepeHLaTbHOr0 UCUMCIeHUs
y=2x>-3x°-5

KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

1.ChopmynupytitTe He0OXOAUMBIM ITPU3HAK MOHOTOHHOCTH?
2.CopmynupyiiTe ornpejiesieHrie MakCUMyMa (PYHKLIMU?

3. Chopmynupyiite onpeesieHie MUHUMyMa (DyHKLMU?

4. CchopMyupyiiTe NpU3HaK JIOKaJbHOTO SKCTpeMyMa?

IIpakTueckoe 3ausaTue Nel7
IIpu3ma
Ienb: HAyUNUTHCS BEIUMCISATh U U300paXkaTh OCHOBHBIE 3/IeMEHThI TIPU3MBI.

3apanmue:
1. IMocTpotiTe NpsiMyt0 TpeyroJibHYIO pu3My. O603HaubTe. BhIMUIIKMTE OCHOBHBIE 3/IeMEHTHI MTPHU3MBI.
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2. Haiiaute 60KoBOe peOpo MpaBUILHON UeThIPeXYT0/IbHOM MPU3MBI, €C/TH CTOPOHA ee OCHOBAHUS
paBHa 15, a rioiaabs noBepxHoCcTH paBHa 930.

KOHTPOJIbeIe BOIIPOCHI AJIA 3all{UThHI:

1. B kakoii nmpu3me 60koBble peOpa mapasie/ibHbI €€ BBICOTE?
2. Ilpusma umeet n rpaHeili. Kakoli MHOTOYIO/IbHUK JIEKUT B ee OCHOBaHUU?

ITpakTueckoe 3ausaTue Nel18
ITupamuja
Ilesb: HAyYNUTHCS BBIYUCATH U M300pa>kaTh OCHOBHBIE 3/IEMEHTHI TTPU3MBI.

3agaHue:
1.Haligute CTOPOHY OCHOBAHMS TIPaBU/ILHOM TPEYTOJ/IbHOW MTMpaMH/IbI, ecyii 60KoBoe pebpo paBHO 16, a
BbICOTa MUpaMK/bl paBHa 8.

2. B npaBuibHOM TpeyroyibHOM mupamuze 60koBoe pebpo paBHO 7, a CTOpPOHa OcHOBaHMs paBHa 10,5.
Havizure BbICOTY NUpamMu/bI.

KOHTpOJ’IbeIE BOIIPOCHI AJif 3dlIIUTHI:

1.Mor YT JIM BCe T'PAHU TPEYT OTbHOM MUpaMu/bl OBITh MpAMOYT'OJIbHBIMHA TPQYFOJ'IBHI/IKEIMI/I?

Z.BYAET JIK TINpaM#y1d HpaBHﬂLHOﬁ, eci ee OOKOBBIMU rpaHAMHU ABJIAIOTCSA IIPpABUJIbBHBIE TPEYFOJIBHI/IKI/I?

ITpakTueckoe 3ausaTue Nel19
MHororpaHHMKH

Ilesb: yMeTb COOTHOCUTH TIJIOCKME reoMeTpruueckue (UTYpbl U TpexXMepHble OOBEKThI MPH pPelleHUuH
3a/au.

3aganue:

1. HaiiguTe fyaroHasnb NpsIMOYTO/IbHOTO Napasiieienuresia, ecyid ero usMepeHus paBHbl 1; 4; 3.

2. Haiigure 1uioiaib MoBepxHOCTH Kyba, ec/iu iMiaroHanb Kyba paBHa 48cMm.

3. CTOpOHBI OCHOBAHMS MPaBUILHON UeThIPeXyro/IbHOM MpaMu/ibl paBHbI 10, 60KoBBIe pebpa paBHbI 13.
Hatiyte miionja/ib TOBEPXHOCTH 3TOM TTHPaMU/IbI.

KOHTPOJ’IBHBIE BOIIPOCHI /I 3alI{MThI:

Kakoe HaMeHbl1iee yic/io pebep Mo)KeT UMeTh MHOT'OI'PaHHUK?

W3 Kakux paBHOCTOPOHHUX (DUT'Yp COCTaB/IeH rekcasap?

BepuinHoii cKo/bKUX GUTYD SBJIsIeTCS KaXK/asi BepIlIHa TeTpasjpa?

Heo6x0/1MO yCTaHOBUTH COOTBETCTBHE MEX/y Ha3BaHHeM (DUT'YPHI U KOJTMUECTBOM ee TPaHek:
[IpsimoyronbHbIN Napasienenurnes;

a)20

6)18

B) 6

A=
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5. Heo06XoauMo yCTaHOBHUTH COOTBETCTBHE MeXKIYy Ha3BaHWeM (PUrypbl M KOJHUUECTBOM ee TpaHei:
Tetpasap:
a)4
0) 14
B)16
IIpakTnueckoe 3ansaTue Ne2(
IIpaBU/IbHBbIE MHOTOTPAHHUKHU

Ilenb: HayunThCsl BEIUMCIIATE OCHOBHBIE 3/IEMEHThI NPaBU/IbHBIX MHOTOTPAHHUKOB, TIPUMeHsIst (POPMYJIbI
CTepeoMeTpUHU.

3agaHue:

1.1an npsimoyroabHbI napaanenenumnes ABCDA;B,C,D,. 3BectHO, uto AB=5, AD=4. HaiiTu Seox, Srion
2. B nipaBU/IbHOM UeThIpeXyrobHOM MUpaMU/ie CTOPOHA OCHOBAHMS paBHa 6 CM, a yro/ Hak/IoHa
OOKOBOIi TPaHU K IJIOCKOCTH OCHOBaHMs paBeH 60 rpagycos. Halizyute 60koBoe peOpo mupamufpi.

KoHTpo/IbHBIe BOMIPOCHI /ISl 3alUThI:
1./latiTe oripesiesieHHe TTPaBUILHOTO MHOT'OIPAHHHUKA.
2.Kakoli MHOTOrpaHHUK uMeeT 4 rpaHu? 6 rpaHeii ? 8 rpaHeii?
3. Kakue BU/[bl CHMMeTPUU XapaKTepHbI /1/Is PAaBU/IbHBIX MHOTOTDAaHHUKOB?

IIpakTnueckoe 3ansaTve Ne21
unuepp

enb: COBEPIIEHCTBOBAaTh YMEHHUS U HABBIKM PeIlleHUs 3ajad C reOMeTPUUeCKHMHU TelaMHU.
3agaHue:

1.1IIupuHa acdanbTHOrO KaTka paBHa 2M, a ero Auametp paBeH 1 M. Kakywo msoilajbs BblpaBHHBAaeT
KaToK 3a O/IuH 000pOT?

2.B 0CeBOM CeuyeHHH LIMIUH/Pa TI0/YUr/ICS KBaJpar Iuiomaapio 4 cm”. Haiiure: a) ruiomass OCHOBaHUS
1UIMH/pa; 6) roIa s 60KOBOM MOBEPXHOCTH I[WIHMH/IPA; B) TUIOM[A/Ib TTOJTHOM MOBEPXHOCTH LIUUH/PA.

3. BeicoTa ipyHpa paBHa 10 M, a paguyc ocHoBaHust 1 cM. HabiauTe: a) ruioija/ib 0CEBOTO CEUEHMSI.
KoHTpo/IbHBIE BOPOCHI A/IfA 3aIUTHI:

1. Yro npeacTtap/isitoT cob0it ceueHUs [WIMHAPA TUIOCKOCTIMU?
2. TlepeunciiTe OCHOBHBIE 3J7IEMEHTHI LIAIMH/Pa
3. CoctaBbTe ¢opmybl OOKOBO# U TTOSTHON MOBEPXHOCTH LIMUHAPA.

IIpakTHueckoe 3aHsaTHE No22
Konyc

Ienb: cOBepILIEHCTBOBATh YMEHUS U HaBbIKU pPellieHHs 3a/iau C TeOMeTPUUYeCKUMU TejlaMHU.
3aganue:

1. Berunciute miomjaib OOKOBOM TIOBEPXHOCTH KOHYCA, BBICOTA KOTOPOTO paBHa 3 CM, a pafuyc
OCHOBaHUA 4 CM.

2. O6pas3yroijasi KOHyCa, paBHa 5 CM, HaKJIOHEHa K TJIOCKOCTH OCHOBaHUS T0f yriioM 45° . Haiigure: a)
paJuyc OCHOBaHUs KOHYCa; 0) HaliZuTe BLICOTY KOHYCA; B) IJIOMIaAb OOKOBOM MOBEPXHOCTH KOHYCA.
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3. Papuychbl ocHOBaHUH yceueHHOro KoHyca paBHbI 10 u 6. HaiiauTe: a) ayinHy obpasytolieil yceueHHOTO
KOHYCa, ec/ly ero BblcOTa paBHa 3; 0) 1/1011{a/ib 0CEBOr0 CeYeHHs yCeUeHHOr o KOHyca.

KOHTPOJ’IBHBIE BOIIPOCHI AJifl 3dlLIUTHI:

1.  Yrto npezcTaBsitoT cOO0M ceueHus LIWTMHAPA TVIOCKOCTIMU?
2. PaBHBI 1 APYT APYTY YIJIbI MeXAy 00pa3yroLMy KOHyCa U MJIOCKOCTBIO OCHOBAHUS?
3. PaBHbI /1 ApYT APYTY YIJIbI MeXy 00pa3yrolMy KOHYCa U ero OChH?

IIpakTnueckoe 3ausaTue Ne23
Cdepa, map

Ilenn: coBeplIEHCTBOBATL YMEHUs U HAaBBIKY PelleHUs 3a/iad C FTeOMeTPUYeCKUMHU TelaMH.

3apanmue:

1. CocraBbTe ypaBHeHMe cdepbl U HalauTe ee muioazap, ecau A(-2;2;0) — ueHtp cdepsl 1 M (5;0;-1) —
TOUKa MpUHa/exaras chepe.

2. Haiiaute Koop/iMHAaTHI LIeHTpa U pajiiyca cdepsl, 3a7laHHON ypaBHEHHeM

(x+5)(y-3)+(z+2)-16

3. PaccrosiHue OT LjeHTpa mIapa [0 CeKylled ero IUIOCKOCTH paBHO 4 cm. Ilnomazgs ceueHus miapa
IUIOCKOCTBIO paBHa 647 cM’. HaiiTu pafpyc 3TOro miapa.

4. [IBa ceueHus wapa paguyca 10 cM mapasuiesibHbIMU IVIOCKOCTSIMU UMEIOT pajuycChl, paBHble 6 cm U 8
cm. Halitu paccTrosiHre MeXy CeKyl¥MU TUIOCKOCTSIMH.

KoHTpo/1bHBbIE BONPOCHI /1A 3al{UThI:
1. MoryT 1 gBe cdepnl ¢ OOIMUM I[EHTPOM U C HEPAaBHBIMU PaJJUyCaMH UMETh OOIyI0 KacaTelbHYHO
IIJIOCKOCTB?
2. Touku A u B npuHagexar mapy. I[IpuHaaiexuT /M apy jrobast Touka oTpeska AB?
[TpuBeavTe IPUMeEpPhl B3aMMHOTO PACIIONOXKeHUsI Chephl U TVIOCKOCTU

IIpakTnueckoe 3ausaTue Ne24
O0BéMBI TeNT
Henb: HayuuThCsi pellaTb TreoMeTpUYeCKHMe 3aZlaud, ONupasCb Ha U3yueHHble CBOWMCTBA
TJTAHUMETPUUeCKUX U CTePeoMeTPUUeCKUX GUTyp ¥ OTHOILIEHUN MeXy HUMHU.

3agaHue:

1. Haiigure 06béM KOHyca, obOpasyroijasi KOTOpPOro paBHa 51cwm, a paJjiyC OCHOBAHUS paBeH 24 cM.

2. O6bém UuIMHApPA paBeH 321, AuaMeTp ocHOBaHUsA 4 cM. HalizuTe ero BbICOTY.

3. O6bém 1mapa paseH 32/3 n. Haiiaure paguyc mapa.

4. O6bbeM ycedeHHOro KoHyca 4907 M°, a pajuychkl OCHOBaHMI paBHbI 5 ¥ 3 M. OnpejenuTe BBICOTY
3TOr0 yCeueHHOro KOHyca.

5. OcHOBaHMeM NPSMOM TPeyrobHOW MPU3MBbI CJTY KUT MPSIMOYTOJIBHBIM TPEYTOJIbHUK C KaTeTamu 6 U 8,
6okoBoe pebpo paBHO 12. HaiiuTte 06beM MPU3MBI.

KOHTpOJ’IbeIE BOIIPOCHI AJiA 3dILIUTHI:

1. W3menurcs i o0beM LWIMHAPA, €C/IM JUAMeTP ero OCHOBAHHUSI YBeIWYWUTh B 2 Pa3a, a BBICOTY
YMEHBIIUTL B 4 pa3a?
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2. Kak oTHOCATCS 00beMBI IBYX KOHYCOB, €C/TU UX BLICOTHI PaBHBI, @ OTHOIIIEHHSI PaInyCOB OCHOBaHUM
paBHoO 27

3. OrtHoleHre 06beMOB JBYX L1apOB paBHO 8. Kak 0THOCATCS MJIOL[a/Id UX TIOBEPXHOCTEH?

4. W3 Kakux Tey COCTOUT TeJlo, ToJyueHHOe BpallleHHeM paBHOOe[peHHOM Tpariel{ii BOKpPYT O0JIbIiero
OCHOBaHUA?

5. Kak usmenutcsi 06beM cepsl, eciv ee paguycC yBeJUUUTh B 5 pa3?

ITpakTHueckoe 3ausaTue Ne 225
ITepBooOpa3Hasn

Ilenb: chopMUpOBaTh M 3aKpeNUTh TOHSITHE TMepBO0Opa3HON, HAaXOAWUThL repBoobpasHbie (QYHKIMU
PasHOro ypOBHSI.
3aganue:
1. OnpepenuTe GHYHKLUIO, AJIs1 KOTOPOM SIB/ISIETCS TEPBOOOPA3HOIA:
Flx|=tgx+6+/x-7

— 3
2 Haiigure nepBoobpa3sHyto A5 GyHKIUH f(x) =4x” +cosx .

_ 2
3. Ons dyHkumu f(x) =x Hal[uTe TIepBOOOpasHyHo F (X), rpa¥K KOTOPOU NMpPOXOJUT uepe3 TOUKY
M(-12)

KOHTpOJ’IbeIe BOIIPOCHI I/if 3alI{MThI:

1. Yro Ha3bIBAIOT NepBOOOPA3HOi A1 pyHKImK y=f (x|,
2.  YKaxurTe M0 /iBe TIepBO0Opa3Hble i KaXK0W U3 C/IeAYIOMMX (QYHKLIWH:

a) y=x’
6) y=1x

IIpakTnueckoe 3ausatue Ne 26
HeonpepeneHHbIl HHTErpasi
Ilesnn: chopmMUpoBaTh Tpe/CTaB/ieHUs] 00 UHTeTrpaJbHOM UCUMC/IEHUH, TIOHSTh €0 CYIHOCTb, pa3BUBaTh
HaBBIKU TIPY HAXOKJeHWH 1epB00Opa3HbIX U HeoTpe/ie/IeHHOTO UHTeTpaJia.
3aaHue:
1. HauiTu HeonpeJeneHHbI UHTErpat:

a)_]q(3+4x,)dx
6) f% dx
B)f % dx

r)f (sinx+6)dx

) [ (3 cosx+2sinx-8)dx
e)f (3X5-5X4+3X2-5x+2)dx

>K)f sin (5x+%)dx

)f5+3
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1
d
) J 2x-15
KOHTpOJIbeIe BOHPOCBI ,[[f[ﬂ 3al.l.[I/ITbI:

1.YUto Ha3bIBaroT reppoobpaszHoi ans GyHKImu y=f | x).
2. YKa)kuTe I10 [[Be TIepBO0Opa3HbIe /IS KaXKJ0H U3 C/IeYIOIIUX (DYHKIHIA:
a) y= X
6) y=vx
3.Kakoe u3 ripuBeJjeHHBIX H)KEe YTBEPK/|eHUI BepHO, a KaKoe — HeT:
a) ecu y=F (x| - meppoobpasnast ana bysxkimn y=f(x|, 10 y:kF(kx+b)- niepBooOpasHasi st
y=kx+b;

6) ecu y=F x| — mepeooGpasmas A pysximn y=f (x|, 10 ¥y = % F|kx+b)| - nepsooGpasuas pis
y=flkx+b.

4.Haxoxaenve byHkimu f (x| o JlaHHOM ee NPOM3BOAHOM [ | x| Ha3BIBAIOT Oneparyei?

IIpakTnueckoe 3ansaTue Ne 27
OnpepeneHHbIH HHTErpaJl

Ilenn: chopmMrpoBaTh yMeHHe MPUMeHeHHe OCHOBHBIX CBOWCTB OTIpeZieJIeHHOTO WHTerpasa, 0TpaboTaTh
HaBbIKW BbIUKCJ/IEHUS OTpe/ie/IeHHbIX UHTerPasioB.

3agaHue:

1. BbIUMC/IUTE OMnpe/ie/ieHHbIN UHTerpat:

a) _[(7x6+2)dx
6) | (2x°-5)dx

(4x+1)dx

6)
2)

8x'+ 7x*+ 5x*- 3
mn J(

2

(3-2x-x2\]dx

Q%H;%MH%NH

)dx

1 X

KoHTpo/IbHBIE BOMPOCHI /IS 3aIMThI:
1. Uro Ha3BIBAIOT OIPe/Ie/IeHHBIM MHTErpanoM oT QyHKIMU y =f (x| rmo otpesky [a;b]? Kak o603Haercs
oTIpe/ie/IeHHbIN UHTeTpas?
2. B uem COCTOUT reOMeTPHUYeCKUI CMBIC/T OTIPe/Ie/IeHHOTO UHTerpasa?
B uem cocTouT (pr3nUecKuil CMBIC/T OTIpe/ie/IeHHOT0 UHTerpasa?

w

4. 3armmimre dpopmyny HetoToHa — JleiibHu1a [/ BEIUMC/IEHUS OTpe/ie/IeHHOTO UHTerpasa?

IIpakTnueckoe 3ausatue Ne 28
HNuTerpan u ero npumMeHeHue
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HEJ'IB: CI/ICTEMaTI/BI/IPOBaTB TeopeTI/I‘JECKI/Iﬁ MaTepHaJsl 110 TeMe U pa3BHUBATbL YMEHUA ITPUMEHATL 3HaHUA

B MIPUJIOKEHHUAX MHTErDA/IbHOT'O HCUHCIIEHUSA.

3ajanue:

1. CkopocTb ABM)XEHUsI MaTepUalbHOM TOUKU 3a/aeTcsi opMyJioi V(t)= 4t>- 2t + 1 m/c.
Hawpure nyTh, IPOMEHHBIN TOYKOU 3a NepBble 4C OT Havyasa BV KEeHMUs.

2. Teno ABWKETCA MPAMOIUHENHO co CKOpocThio V(t)= 3 + 3t* m/c. HaliauTe myTh, IPOMEHHbIA TeJI0M

3a 2 C OT Hava/a JBUKeHUS.

3. HaiiguTe nuowazb GUrypsl, orpaHUYeHHOM JIMHUSIMU:
a) y=x4,y=0,x=-2,x=0.

KOHTpOJ’IbeIe BOIIPOCHI /i 3aII{MThI:

1. Yro Ha3bIBaeTCsl KpUBOJIMHEMHOU TpareLyen?

N

[Io kakum (opMmyse MOXKHO BHLIUMCIUTHL TIOLIAJAb KPUBOIMHeHHOW Tpameiuu, F|x|- mobas

nepeooGpasHast GpyHKLuK f (x| ?

IIpakTHyeckoe 3aHaTHE Ne 29
Paaukaibi

Ilenb: hopMypoBaTh yMeHHUst IPe0Opa30BbIBaTh BhIPA’KeHMUsI, COZlepyKalliie pa/iiKasbl, YMeH/e pelaThb
ypaBHeHUs cojiepyKalljie pajivKarbl.

3aganue:

1. Beruuciure:
V32

a) 7 6)v16*V4

» VB1- 49 324

2. Pemiite ypaBHeHuUe:

a) x*=81
6) x’°=5

B) Yx+1=3

r) Vx’- 5x+5=1

ik e

Uro Takoe pagukan?

[Tepeuncivite CBOMCTBA KOPHS N-OW CTETEHMU.

Kaxk BBIYMC/INTH 3HAaUeHHe CTeTeHH C TH00BIM LIe/I0UMC/IeHHBIM TIOKa3aTesieM?
Kaxk nmpeoOpa30BbIBaTh BhIPayKeHMsI, CO/IepyKallie PaAuKabl?

[TpuBeaUTe MpUMeEpPHI CTEIEHHBIX (YHKIMIA.

KOHTpOJ’IbeIE BOIIPOCHI AJifl 3dlIIUTHI:

IIpakTnueckoe 3ausatue Ne 30
CreneHH U KOPHHU

Ilesb: 3HaTH CBOWCTBA CTETIEHU U KOPHSI, YMeTh BBITIOJHITh TOXKEeCTBeHHbIe peoOpa3oBaHuUs
BbIP@KEHU, CO/lepXKall[uX CTeNeHU U KOPHU.
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3aganue:

/00625

1. Borunciuts: a) v 6) Vs B) 4727 *16*4>8

1 4 3 5 1 3

. 3 K 3 a . = N4k

2. YnpoctuTe BbIpOXeHHe: a) .3 * .7 0) 48 46 C) (tz) ¢4
KoHTpo/IbHBIe BONPOCHI /I 3alUThI:

1. Kak 3anucaTb KOpeHb B N-0M CTeIeHu?

2. Iyl KaKMX 3HaYeHWW He BCerja uMeeT CMBIC/ KOPeHb N-0M CTerneHu?

3. Uto HY)XHO CZiesiaTh il TOTO, UTOOBI M30aBUTHCS OT UPPALMOHATBHOCTH B [POOHOM BBIPQ)KEHUH?
4. IIpon3BesieHre N COMHOXXKUTeJIeN eCTb?

5. UeMy paBHO BCSIKO€ UMCJIO B HYJIEBOU CTENEeHU?

IIpakTnueckoe 3ansaTue Ne31
IToka3arenbHasa ¢yHKIUs

Ilenb: n3yueHue rpaduka MokKasaTeJbHOW (YHKIMH, €T0 CBOWCTB U BBISICHEHHe 00/1aCTH TPUMeHeHHs!
NOKa3aTebHOM (PYHKLMH.
3aganmue:

X

1. IToctpouTts rpaduk pyHkuumn a) y=3" 6)y = (%) +2

2. 3anucarth cBoicTBa pyHkiuu  y=3"

KOHTpOJ’IbeIe BOIIPOCHI /i 3all{MThI:

C KaKuM OCHOBaHHMEM He PacCMaTpUBAIOT MOKa3aTe/bHYH0 (YHKLUI0?
Kakas QyHK1MS Ha3bIBaeTCsl TOKa3aTeIbHOM?

O6iacTh oripeiesieHUs MOKa3aTe/bHOU QYHKIUN — 3TO?

Kakoi1 siBnsieTcst mokaszaTesibHasi QyHKLMsSI: UeTHOM WX HeUeTHOM?
YKakuTe MHOXKeCTBO 3HaUeHUI MoKa3aTenbHOW (QyHKLUN?

ik W

IIpakTueckoe 3ansaTue Ne32
IToka3aTe/sbHbIE ypaBHEHUS

Ienn: yray6seHre MOHUMAaHUS CYIITHOCTH Pa3/MUHBIX METOZOB PeIlleHHs TI0Ka3aTelbHbIX ypaBHEHWH
[/1s1 IOJTyYeHUs] HOBBIX 3HAHUU.

3aganue:

1. Peluvite nokasaTesibHOe ypaBHeHHUeE:

a) 5°=25 6)8X=% 6) 6= 6

B) 62x+1 :36 F) 62x+5*6x_6:0

KOHTI_)OJ’IBHBIE BOIIPOCHI /i 3alI{MThbI:
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[TepeuncUTh CTIOCOOBI pellieHHs MOKa3aTe/TbHbIX YPaBHEeHWM ?

JIrobasi cTereHb MOJIOKUTEILHOTO YUC/Ia eCTh YUCJIO. . ..

[Tpu feneHyy ojTHAKOBBIX OCHOBaHUM, OCHOBAHKWE OCTAeTCs TIPE)KHUM, a [0Ka3aTeu CTereHei?
Kak peliaetcs ypaBHeHWe, eC/id OfHAa W3 €ro 4YacTell COJepXXUT anrebpandyeckyrd CyMMy C
O/IMHAKOBbIMU OCHOBAHUSIMU?

5. Kakoii 3HaK HY>KHO TOCTaBUTb Mexxay 4* — 10 x 2+ 16 u 0?

Eal

IIpakTnueckoe 3ausaTue Ne 33
IToka3aTe/ibHbIe HEPaBeHCTBA

Ilesb: 3HAKOMCTBO C MOKa3aTe/JbHbIMYA HepaBeHCTBAMU M OCHOBHBIMU MeTO/laMH peliieHusi, 06001ieHre
3HaHWM M YMEeHUH M0 NIPUMeHeHHI0 MeTO/I0B pellleHHsl T0Ka3aTe/IbHbIX HepaBeHCTB.

3ajaHue:

1. Pemre HepaBeHCTRBO:

a) 5** > 625 6) 4" <64
1 2 1 2x X
> — * + 3 * -)>
8) ( 5) 55 r) 2*0,5°+3*0,5°-2>0

KOHTpOJ’IbeIe BOIIPOCHI AJifl 3dllIUTHI:

1. Ilokasare/sibHbIMM Ha3bIBalOTCSl HEPABEHCTBA, CoJepyKallue. ..
2. Ha3oBuTe MeTO/pb! pellieHus TI0Ka3aTe/IbHbIX HepaBeHCTB.
3. Eciu ocHOBaHMe cTereHW a Oosblile eVHUIBI, TO HepaBeHCTBO g* > 1 CrpaBeAIMBO TOrja U
TOJIbKO TOT'/a, Korja x?
4. Ecm oCHOBaHUe CTereHu 0< a< 1, To HepaBeHCTBO @* < 1 CIIpaBe//IMBO TOT/la U TOJBLKO TOT/Ia,
Korja x?
IIpakTHueckoe 3aHsaTHe No 34
Jlorapugmsl

Ienb: 3HaTh OTpezie/ieHue joraprdma, OCHOBHOE JIOrapru(MUUECKOe TOXKIECTBO U €ro CBOWCTBA, YMETh
TIPUMEHSATh [IJI1 BEIUMC/IEHUS JIorapudma.

3aganue:

1. Bounciure:  a) 2°%%  6) 4'7"8? ) 108002

2. Haiitu x:  a) logg,s5=x  6) 10g3%=x B) logx=2

log;50 B) log 10 +1log. 50 - log. 4

a)log,9+2log,8-2log,3  6) —

3. Beruucnure:

2log, 8 +log, i—g - log, 25

r)

KoHTpo/IbHBIE BONPOCHI /1A 3aLUThI:
1. Ha3oBuTe 0CHOBHOe JIOrapu(pMUUeCcKOe TOXIeCTBO.
2. Yemy paBeH jiorapum rpou3BefieHus1 ABYX MOJIO)KUTeTbHBIX YUCem?
3. Jlorapu¢m 4acTHOTO JBYX MOJIOKUTE/IbHBIX UHCEJT paBeH?
4. [aiite orpefeneHue jioraprdma.
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5. Uemy paBeH fecsTUuHbIM uncaa 100?
HazoBute ¢opMysy repexozia K HOBOMY
IIpakTnueckoe 3ausatue Ne 35
I'paduxku norapupmmuueckux GyHKIui

Ienb: pacliMpuTh TIpe/iCTaB/ieHUs 0 JorapudmMuyueckoi GyHKIMM, TpUMeHeHNe ee CBOWCTB B
HEeCTaH/JapTHBIX CUTYaLUsIX.
3agaHue:

1. TloctpoiiTe rpadvk QyHKLMW U TIePEUUC/IMTe CBONMCTBA (PYHKIMU: Y= log%x
2. TToctpoute rpaduk GyHKIUM:  a) Y= log% x+2 6) y=log;x-3

3. Haiigute obnacte onpeziesieHust GyHKLUA: Y = log3(><2 -8x+ 12)

KOHTpOJ’IbeIE BOIIPOCHI AJiA 3dILIUTHI:

OyuKIus, obpaTHas MoKa3aTeJbHOU (DYHKIMM, Ha3bIBAeTCs?

dyunkupma y =10g, X BospacraeT Ha BCel 06/1aCTH OIpe/e/ieHus NP KAKOM 3HaueHuH (a)?
®dyukupma y=1og, X y6biBaeT Ha Bceil 00/1aCTH ONpe/ie/ieHust TIPY KAKOM 3HaueHuH (a)?
WwmeeT iu norapudmudeckast yHKIMS HauOoJIbIllee 1 HauMeHblllee 3HaUeHUs ?

ik

I'paduik Gyukimu y=10g,x cummerpruen rpaduky rMokKasaTebHON QYHKIUK OTHOCHTETBHO?

ITpakTnueckoe 3ansaTue Ne 36
Jlorapu¢muueckue ypaBHeHHSsI

Henb: hopMUpoBaHUe OCHOBHBIX MPHEMOB PellleHUs JIorapu(PMUUecKux ypaBHEHUM,
TIOBTOPUTD OIpejie/ieHre U CBOMCTBA Jiorapudma.

3agaHue:

1. Pelunth ypaBHeHue

a) log,(14-x)= log,5

6) logs(4x-15)= log;(x+3)
B) log,(5x-6/=2

r) 2logs® x -5logs x +2=0

KOHTPOJIBHLIE BOIIPOCHI /I 3all{MThI:

1. JlorapudMuuecKuMHU YpaBHEHUSIMU Ha3bIBalOT ypaBHEHUs BU/A?
2. Tlouemy mipu pellieHWe OrapupMUUECKUX ypaBHEHWM TOTEHL[MUPOBaHWEM BO3MOXKHO TIOsIB/ieHUE
TOCTOPOHHUX KOPHEeu?

IIpakTHueckoe 3ansaTHe Ne 37
JlorapupMuuyecKue HepaBeHCTBa

Henb: TM03HAKOMUTh c JsorapuMUUYEeCKUMH HEpaBEeHCTBAMH, TI0Ka3aThb CIOCOOBI  pelleHust
norapuMUuecKux HepaBeHCTB.
3aganue:

85



1. PemmTh HepaBeHCTBa:
a) log,(5x-2/>1
6) log,sl5x-8|<logys2x+7]

B) logs(3—2x) > logs(4x+1)

KOHTpOJIbeIe BOIIPOCHI /I 3alllMTHI:

1. Jlorapu¢muueckriM HepaBeHCTBOM Ha3bIBaeTCsl HEpaBeHCTBa BU/ia?
2. Korpa norapugmuyeckoe HepaBeHCTBO MeHsSIET CBOM 3HAK?

6. OCHOBaHUIO.

IIpakTHyeckoe 3aHaTHE Ne 38
MHoxecTBa

Ilenb: HAYUNTHCS BBIMOMHATH ONepaly Hajli MHOYKeCTBaMH.

3ajanue:

1. [laHbI Ba MHOKECTBA: A:{Z ;4,;5;8;11; 12} u B:{O ;1;2:3; 4;5}. Haligute nepeceueHue JaHHBIX
MHOXXECTB.

2. JaHbl ;Ba MHOXKeCTBa: A=2;4; 6}‘ u B={1 ; 3}. Haiigute 00beivHeHNe aHHBIX MHOXKECTB.

3. [JaHbl Ba MHOXKeCTBa: A=|[x e R, 5x+13>0/uB=xe€ R, x+5>1|. Haiigure 06beaiHeHYE U
repeceueHre JAHHBIX MHOXXECTB.

4. J1aHbl 1Ba MHOXKECTBA: AZ{x €R, x<4/u B=xeR, x +320]‘. Hatigute 06beauHeHMe U

repeceyeHre AdHHBIX MHOXXECTB.
KOHTpOJ’IbeIE BOIIPOCHI AJif 3dlIIUTHI:

1./laviTe orpesiesieHe MHOXKeCTBa ?

2. TlepeuncnrTe crioco6bl 3a/jaHNsl MHOYKECTB?

3. UTo Ha3bIBAIOT IlepeceyeHreM [BYX MHOKeCTB?
4. Uto HaspIBalOT 00beJUHEHNEM MHOKECTB?

IIpakTHyeckoe 3aHaTHE Ne 39
I'padsl

Ienb: 3HaTh OCHOBHBIE MOHSATUS TeOpUU IpadoB.
3agaHue

1. OnpesenuThb CTereHu BepilyH rpada, 4 1
1300pa’keHHOTO Ha PUCYHKe. '
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2. [JaHa ceTb >kKe/ie3HBIX [JOPOT, COeJWHSIOLIUX HaceJeHHble MyHKThbl. HaWTu Kparuaniime
nmyta oT ropoza Openbypra (1) o Kakgoro HaceeHHOTO MyHKTa (eC/IM BUTaThCS MOYKHO TOJIBKO T10
Jloporam).

OPEHBYPT

3. [TocTpouthb rpad MOCTaBOK KOJECHBIX Map Ha pacripefie/uTe/bHble CKIa/bl 10 yC/IOBUIO:
«Ha cknazse roTOBOIM MPOAYKLMU TMPOMBIIIIEHHOTO TIPEeANPUSTUS MMeeTCsl 3arac KOJIeCHbIX Map B
kommyectBe 800 wt. MuHHMMasbHBIM (pe3epBHbIM) WX OCTAaTOK Ha 3TOM CK/aafe cocraBjseT 90 wiT.
[Tpoaykums npeAnpusTUs peanusyeTcsl uepe3 TPU pacrpeie/MTebHbIX CKaja. 3arnac KOJIecHbIX rnap Ha
cknage Nel paBeH 75 LIT. NMPU CpeHECYTOUYHOM 00BEMe MX MpoJax 22 IIT. 3arachkl KOJECHBIX Tap Ha
ckmage Ne2 — 95 mT., a Ha ckimazie Ne3 — 100 IIT. TIpU CpeAHECYTOUHBIX 00BEMax WX TPOJAaXK
COOTBETCTBEHHO 25 U 35 1T»

KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

1. [latb oripeziesieHye rpada.
2. Kakue pfetamu nipu u3o6pakeHnu rpada He BayKHbI?
3. Uro Ha3biBaeTCs MapLIPYTOM, Lielbl0, LIUKIOM?

IIpakTueckoe 3ausaTue Ne4(
IlepecTanoBKH, pa3MeleHHs, COUEeTaHUA

HEJ'IB: 3HATb U YMETH [IPUMEHATH (l)OPMyJ'IBI rnepeCTaHOBOK, pa3MEMEHHﬁ, COUYeTaAHUM.

3agaHue:

3 5
1. Beruncnute: 1) P; 2) Ag 3) Ce 4) P; - Ps

0! 8/-6!

2. Beruncute: 1) §!-3! 2) 5!

3. YueHHKy HeOOXOAMMO CaTh 4 3K3aMeHa Ha MpoTsokeHuH 8 aHel. CKOMBKUMU ClIocob6aMu MOKeT ObITh
COCTaBJIeHO pacnucaHue ero 5K3aMeHOB?

4. Kypbep Zi0/pKeH pa3HeCcTy TaKeThl B 7 pa3HbIX yupexkaeHuid. CKOJIbKO MapIlpyTOB OH MOJKeT BbIOpaTh?
5. B k/macce 7-M yuamuxcsi yCIeIIHO 3aHUMAOTCs MareMaTUKoW. CKOJIBKMMH CriocobamMu MOXKHO
BbIOpATh U3 HUX [IBOMX JI/Is YUaCTHs B MaTeMaTHUeCKOM OJIuMIHa/ie?

6. B maccakupckom noe3ze 9 BaroHoB. CKOBKMMU CTIOCOOaMHM MO>KHO PacCaZIuTh B Toe3/ie 4 uesioBeKa,
TIpY yCJI0OBUY, YTO BCe OHY JJOJDKHBI €XaThb B Pa3/IMYHbIX BaroHax?

7. CKONIbKUMU Pa3/InYHbIMU Ccriocobamu [ijist yuacTusi B KOH(epeHLIMH 13 9 ujieHOB Hay4yHOro obirecTBa
MOYKHO BbIOpaTh TpeX CTYAEeHTOB?

8. CKOJIbKUMHM criocobamu u3 15 CTYZIeHTOB Pyl MOXKHO BBIOpATh TPEX [/t yUaCTUs B TIPAa3JHUUHOM
KOHLlepTe?
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KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

Yro HasbIBaeTcs n- pakToOpUaIom?
YTo Ha3bIBaeTCs repecTaHOBKaMU?
YTo Ha3bIBaeTCs repeMelieHs MU ?
YTo Ha3bIBaeTCsl COUeTaHUSIMU?

e

IIpakTnueckoe 3ansaTue Ne 41
Teopusi BeposiTHOCTEM

Ile/b: yMeTh BLIUMC/IATH BEPOSITHOCTH COOBITHI Ha OCHOBE TIOZICUeTa YKC/Ia UCXO/IOB.
3apanmue:

1. Cpenu 170 petasnel, U3rOTOBJIEHHBIX HAa CTaHKe, 0OKa3aj0Chb 8 feTasiel, He OTBeUarOlIUX CTaHJApTY.
HaiiguTe BeposiTHOCTB BBIOOpA [leTa/i, He OTBeUaroIei CTaHAapTy.

2. Konrponép, nposepsist kKauectBo 500 uszgenuy, ycraHOBWI, YTO 10 U3 HUX OTHOCUTCS KO 2-My COPTY, a
ocTtasibHble K 1-My. Haligute BeposTHOCTh: a) Bbibopa u3fenusi 1-ro copra; 0) BbIOOpa u3zmenus 2-TO
copTa.

3. Ha cknage umeetcst 50 peTasneii, M3roToBAeHHBIX TpeMst Opuragamu. V3 HUX 25 W3rOTOB/IEHO TIEPBOI
Opuragom, 15- Bropoii u 10 — TpeTheil. HaiiTu BepOSITHOCTH TOTO, UTO Ha COOPKY TMOCTYITH/IA JeTaslb,
W3rOTOBJIEHHAsl BTOPOM U TpeTbel Opuraioi.

4. UrpanbHyro KOCTb OpocaroT Tprx/ibl. KakoBa BeposSITHOCTh TOT0, UTO BbiNazeT Ludpa 5?

KOHTpOJ’IbeIe BOIIPOCHI /i 3all{MThI:

1. Kak dopmynupyeTcst Teopema Cl0KeHHs1 BEpOSITHOCTe ?

YeMy paBHa CyMMa BepOSITHOCTeH MPOTHUBOIIO/IOKHBIX COOBITHIN?

3. B kop3uHe 5 6esnbix, 3 YepHBIX U 7 TIOJI0CATHIX [1apOB. UeMy paBHa BePOSITHOCTh [JOCTATh HAyTaf
OJIHOLIBETHBIH 111ap?

4. Yto Ha3bIBaeTCs YCI0BHOM BEPOSITHOCTBIO?

Kak ¢opmynupyeTcst TeopeMa yMHOXKEHHSI BEPOSITHOCTEM ?

N

v

IIpakTnueckoe 3ansaTue Ne42
MaremaTu4yeckas CTaTUCTHKA

Iesb: MprOOpPeCTH HAaBBIK HAXOXKJEHHUSI MaTeMaTUUeCKOTO OXKUZAHUS, TUCTIEPCUU U CPeIHero

KBa/IpaTUUHOTO OTK/IOHEHUS AUCKPETHOM C/TyuaifHON BeJTMUMHBI 3aKOHOM pacIipefie/ieHusl.

3agaHue:

1. Haiigute wmaTemaTudeckoe oykujaHue M(X), mucnepcuto D(X) U cpeiHee KBajJ[paTUUYHOE
oTk/IoHeHHe ¢ (X).

X -1 -2 -3 -10 -12 -20 -30 -40

p 0.1 0.1 0.1 0.09 0.3 0.009 0.3 0.001

KOHTPOJ’IBHBIE BOIIPOCHI AJifl 3dllIUTHI:
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1. Kakas BenMuMHa Ha3bIBaeTCs CIy4YaliHOM?
2. Kakas cinyvaliHas BeJIMUMHA Ha3bIBAaeTCs JUCKPETHOW?
3. Urto HasbIBaeTCs 3aKOHOM pacripefie/ieHus C/lydaliHOU BeJIMYUHbI?

IIpakTHyeckoe 3ansaTue Ned3
Kom0uHaTOpHUKa U Teopusi BepOATHOCTeM

Iennb: proOpecTy HaBBIK pellieHys TPUK/IAJHBIX 3a/jau Ha HaXOXK/eHHe BePOSITHOCTH COOBITHS, Ha
orpe/ie/ieHre BepPOSITHOCTH C UCII0J/Ib30BAHUEM TEOPEMbI CII0XKEHUS] BEPOSITHOCTEH.

3ajanue:

1. B ypHe copepxutcs 8 6enbix v 6 KpacHbIX 11apoB. CyyaiiHbIM 00pa3oM BEIHUMAROT 4 111apoB. KakoBa
BePOSITHOCTh TOT'0, UTO CPeJIi HUX UMEeTCsI: a) POBHO 3 OesbIx 1m1apoB; 0) MeHblle, yeM 3 OeJIbIX 11apOB;
B) XOTs1 ObI OZiH OesbIi miap.

KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

1.YTo Ha3bIBaeTCA COYeTAaHUAMU?

2.3anuirTe GopMyJTy [7isl BBIYMC/IEHUS] COUeTaHUM.

3.Kakue coObITHsI Ha3bIBAIOTCSl HECOBMECTHBIMH, TIPOTHUBOIIOIOKHBIMH, HE3aBUCUMBIMU, 3aBUCUMBIMU?
4.Ut0 HaspIBaeTCs yCI0BHOU BEPOSTHOCTBIO?

5.ChopmynmpyiiTe TeopeMbl C/I0’KEHUS] U YMHO>KEHHS BEPOSITHOCTEHA.

6.Kakue coObITHS Ha3bIBAIOTCST OCTOBepHBIMU? [IprBejuTe pUMephI.

7.Kakue coObITHSI Ha3bIBAlOTCSI HEBO3MOKHBIMU? [IpuBejuTe IpUMepHI.

8.UTo Ha3bIBaeTCsI BEPOSITHOCTBIO COOBITHS?

IIpakTHueckoe 3ausaTHe Ned4
PemieHue ypaBHeHU

Ilenb: NOBTOPUTH pellleHre TT0Ka3aTelbHbIX, J0rapuMUYecKuX ypaBHEHUH.

3agaHue:
1. Peluyte nokasaTesibHble ypaBHEHUS:
2-3x
1
g =25
a)

6)3x—1_3x+3x+1:63
V10/'=10""*

B)

2. PeliuTe norapugmuueckue ypaBHeHUs:
a) log,(2x-1) =3

0) log,,(4x+5)-log,,(5x+2) =0

B) log,(2x+1)= log,13+ log,3

KOHTI_)OJ’IBHBIE BOIIPOCHI /i 3alI{MThI:

1. YpaBHenue npefcraBrsieT co00¥ paBeHCTBO. ..
2. Uro HasbIBaeTCsA KOpHEM ypaBHeHUsA?
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3. Ilepeuncnure o6Iyie MeTO/IbI pellieHHs ypaBHEeHUH.
4. B 4eM COCTOUT CyTb METO/A@ 3aMeHbl TIePeMEeHHOU MPU peLleHUH ypaBHeHNN?

IIpakTnueckoe 3ausaTue Ne 45
Perenue HepaBeHCTB

Ilenb: NOBTOPUTH pellleHre TT0Ka3aTelbHbIX, J0rapuMUUYecKrX, MppaliOHaTbHbIX HEPaBEeHCTB.
3agaHue:
1. Peuuts HepaBeHCTBa:
x—2

a) /7 7>49

31,1

= >1=
6) 4 3

(\/g)x—6<%

B)

Vx+2>v4—x
r)

VX—2<x-2

)
e) logs(3-2x)>log,(4x+1]

KOHTPOJIBHBIE BOIIPOCHI /I 3alllUThHI:

1. Eciu HepaBeHCTBa 3alMChIBAIOTCS C IIOMOLLIBIO 3HAKOB < UJ/IM >, TO UX Ha3bIBAIOT ... HepaBeHCTBaMHU.

2. Ecmu o6e yacTy HepaBeHCTBA YMHOXKUTb WM PasZie/IUTh Ha OJJHO M TO JKe TIOJIOKUTeTbHOe YHUCIO, TO
... HepaBeHCTBa He U3MEeHUTCSL.

3. Tlepeuncnure obryie METOZBI pellieHHs] HEPaBEeHCTB.

IIpakTHyeckoe 3aHaTHE Ne 46
ITapameTpsnIl

Ilenb: M3yunTh OCHOBHBIE CIIOCOOBI pellieHHsl ypaBHEeHW U HepaBeHCTB C [lapaMeTpaMy.
3aganue:
1. Ilpu BCcex 3HaueHWsAX rapamMeTpa a peLIuTb ypaBHeHHe:

Ix +3|-alx-1|=4.

KOHTpOJ’IbeIe BOIIPOCHI /i 3alI{MThI:

1. Yto Takoe napametp?
2. IlepeuncnuTe 0OCHOBHbIE MeTO/bI PeLlleHHs 33/laHuM C TapaMeTpamH.
3. CocraBbTe a/JrOpUTM pelleHUs 3a/a4 C TapaMmeTpamHu.

KonTpo/mpyemsblie Komnereniuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kpurepuu onjeHKH:

«5» — 0T 86% 10 100% mnpaBUIBLHBIX OTBETOB.

«» — 0T 76% 10 85% mnpaBUIbHBIX OTBETOB.
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«3» — 0T 61% 10 75% mnpaBUIbHBIX OTBETOB.
«2» —MeHee 61% mnpaBUIBHBIX OTBETOB.
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HEPE‘—IEHL BOIIPOCOB /i MOATO0TOBKH K 3K3dME€HY:

Uto Takoe IpoCcToe YncIo?

Kakoe unics1o Ha3bIBaeTcst COCTaBHBIM?

Pasnoxxure Ha npocTble MHOXXUTe YUcsIo 720.

CdopmynupyiiTe TeopeMy O ZieleHAM C OCTaTKOM.

Uto Takoe B3aMMHO IPOCThIe Unc/Ia?

Kakwue 3HaeTe CBOICTBA OTHOLLIEHUS [IETMMOCTH HA MHOYKECTBE HaTypa/IbHbIX UMCces?
[aiTe onpefiesieHrie YUC/I0OBOW OKPY>KHOCTH.

Uro Takoe sin t, cos t, tg t, ctg t?

[TepeunicvTe OCHOBHBIE CBOMCTBA YHKLIMM Y=COSX.

. [lepeuriciiTe OCHOBHBIE CBOMCTBA (DYHKLIMM y=SinX.

. UTo Takoe rOpu3OHTa/IbHbIE U BePTHUKA/IbHbIE aCUMITTOTHI?

. B uem cocTout reomeTprueCcKrii CMbIC/ IPOU3BOHOMN?

. UTO Ha3bIBaKOT Mpe/ie/ioM YKUC/I0BOM MOC/Ie[j0BaTeIbHOCTH?

. B uem cocrout ¢pr3nueckrii CMbIC/ MPOU3BOIHOM?

. CchopmynupyiiTe orpejienieHue POU3BOJHOM.

. [lepeuricite 0CHOBHBIe MpaBuia JuddepeHIIMPOBaHUS.

. [lepeuriciiuTe OCHOBHBIE aKCUOMBI CTEPEOMETPUU U UX C/Ie/ICTBHUS.

. Kakue npsiMble B MpOCTpaHCTBe Ha3bIBalOTCs Mapasiie/IbHbIMUA?

. [laitTe onpeiesieHre napasule/IbHOCTH NPSIMOM U IJIOCKOCTH B IIPOCTPaHCTBe.
. Kakue npsiMble B MpOCTPaHCTBe Ha3bIBalOTCSl CKPELUBAOIIMMUCS?

. UTo Takoe yros Mexxzy CKperuBaroLiMUCs IIPAMbIMUA?

. [laiiTe onpeiesieHre NeprieHUKY/ISIPHOCTY NIPSIMOM U IJIOCKOCTH B TIPOCTPaHCTBe.
. Uto Takoe nepneHuKysp?

. UTo Takoe mpoeKLys PSIMOY Ha MJI0CKOCTh?

. Kakue myiockocTy B IpOCTPaHCTBe HA3bIBAKOTCS MepIeH/UKY/IIPHBIMU?

. UTo Takoe ABYTpaHHBIN yroa?

. Uto Takoe pagukan?

. [lepeuricnTe cBOMCTBA KOPHS N-OU CTEIEHMU.

. Kak BBIYMC/INTH 3HAaUeHHe CTeTleHH C TI00BIM 1Ie/IOUMC/IeHHBIM TT0Ka3aTesneM?
. Kak nipeo6bpa3oBbiBaTh BhIpaXkKeHHs1, COZieprKalliie paJuKasbl?

. [IpuBeuTe NprIMepkI CTeNEeHHBIX (YHKLIMH.

. JatiTe onpe/ieneHre moka3aTe/bHON (QyHKLIUMU.

. [lepeuniciivTe CBOMCTBA MOKa3aTe/IbHON (DYHKLIU.

. [IpuBeyTe IprMepkI NOKa3aTenbHbIX (PYHKLIUN

. Kakre ypaBHeHUs Ha3bIBAHOTCSA NOKa3aTe/IbHbIMUA?

. Kakue HepaBeHCTBa Ha3bIBatOTCS MOKA3aTe/IbHBIMU?

. [Maiite onpeZiesieHye jorapugma.

. [lepeuriciuTe cBOMCTBA JIOTapUPMUUECKOH (QYHKIUH.

. [Tepeunicnute cBOMCTBA Jorapudma.

. Kakue cy1miecTtByroT MeTo/ibl pellieHus 10rapu(MUYeCKUX YpaBHEHUA?

. Kak nepeiiTi K HOBOMy OCHOBaHMIO Jiorapugma?

. Uto o3HauaeT noctosiHHas C B onpe/ieieHny HeoTlpe/ie/IeHHOr0 MHTerpana’?

. [lToueMy uHTerpasn Ha3blBaeTCsl Heonpeze/1eHHbIM?
. Kakas ¢yHKuys Ha3biBaeTcst epBooOpa3HOM Ayist 3aJaHHON (QYHKIN?

. Uto Has3biBaeTCs Heollpe/eeHHbIM UHTerpajiom?
. B uem cocTout reomeTpruecKrii CMbIC/ HEONIPeeJIeHHOT 0 UHTerpasa?
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47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
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.

Kakue BU/bI IBW)KEHMM B IPOCTPAHCTBE Bbl 3HaeTe?

Kakue f1Ba BeKTOpa B IIPOCTPAHCTBe Ha3bIBAIOTCS KOJ/VIMHEAPHBIMU?

[aiiTe onpe/jenieHrie BeKTOpa B IIPOCTPAHCTBE.

Uemy paBHO CKaJIIpHOe IPOM3Be/leHre BeKTOPOB?

Kakue fBa BeKTOpa B IIPOCTPaHCTBe Ha3bIBAIOTCS KOMIUIAHAPHBIMU?

ITpusma umeet n rpa”eli. Kakoli MHOTrOyIrO/IbHUK JIEJKUT B ee OCHOBaHUN?

Kak n3menutcs 06beM cdepsl, eciiv ee pajuyC yBeJMUUTb B 5 pa3?

MoryT 1 Bce TpaHH TPeyrobHOM MAPaMU/ibl ObITh MPSIMOYTO/IBHBIMUA TPEYTOIbHUKAMU ?
Yro npeACTaBisAOT cO60H ceueHus IUIMHAPA TTIOCKOCTSIMU?

Moryt 51 fBe cepbl C OOLMM LIEHTPOM U C HEpaBHBIMU paInyCcaMd MMeTb OOIIyI0 KacaTeabHYHO
TIJIOCKOCTB?

Touku A v B npunaznexar mapy. [IpuHagiexxuT nu mapy Jjirobasi Touka otpeska AB?
PaBHbBI 1 APYT APYTY YIJIbI MeXy 00pa3yrolMMU KOHyCa U TJIOCKOCTbE0 OCHOBaHUS?
V3menuTcs v 00beM LWIMHAPA, €Cd JUaMeTp ero OCHOBAaHHWSI YBEJWUUWTb B 2 pas3a, a BBICOTY
YMEHBLIUTL B 4 pa3a?

Bymer snu mnmpamuga TpaBWIBHOM, ecid ee OOKOBBIMH TPaHSIMH  SIBJSIOTCS  TIPaBHJIBHbBIE
TPeyroJIbHUKU?

OrtHoteHre 00HeMOB JIBYX I1apoB paBHO 8. Kak 0THOCSTCS TUIOIIau MX TIOBEPXHOCTEH?
Yro ripescTaBiisieT coboit uncso i?

Kakoe unciio Ha3bIBarOT KOMILIEKCHBIM?

Kak HaliTi MOZly/1b KOMIIJIEKCHOT'O YMc/ia?

Kakue KoMIlsIeKCHbIe unc/la Ha3bIBarOTCS CONPSDKEHHBIMU?

Kakue cyiecTByrOT ()OpMbI KOMITJIEKCHBIX YHACE?

[TepeuncyiTe OCHOBHBIE 33/jaull KOMOMHATOPHKH.

Uro HasbiBaeTcs n- (pakTopUaniom?

Uro Ha3bIBaeTCs nepecraHOBKaMu?

Urto Ha3bIlBaeTCs nepeMelleHUsIMu?

U0 Ha3bIBaeTCs COUeTaHUAMU?

Kak gopmynupyeTcst Teopema C/10)KeHHs1 BEPOSITHOCTEM ?

Uemy paBHa CyMMa BePOSITHOCTEM TIPOTHUBOIIOIOXKHBIX COOBITHIA?

B kop3uHe 5 GesibIX, 3 YepHBIX W 7 T0JIOCATHIX IapoB. YemMy paBHa BepOSTHOCThL [JOCTaTh Hayraf
OZIHOL[BETHBIM I11ap?

Uto Ha3bIBaeTCsl yC/I0BHOW BEPOSTHOCTBIO?

Kak ¢opmynupyeTcsi TeopeMa YMHO)KeHHUsI BePOSITHOCTe?

[MepeunicnuTe 06I1Kie MeTO/IbI PellieHHsl ypaBHeHUH.

[Tepeuncte 001IHe MeTO/IbI PellieHNs HEPaBEeHCTB.

B uem cocTout CcyTh MeTO/ja 3aMeHbI [TIepeMeHHOM MPY PeLleHUH YPaBHEeHU?
[TepeuniciiiTe MeTO/ b1 pellIeHNsI CUCTEMb] YPaBHEHUM.

CocTaBbTe aJIrOPUTM pellleHts 3a/,a4 C llapaMeTpamH.

CdopmynupyiiTe anropuTM Jie/ieHrsi MHOTOUYIeHOB 6e3 ocTaTka.

CdopMynupyiiTe aropuT™ JieJieH|si MHOTOU/IEHOB C OCTaTKOM.

Kak 3Byuut Teopema be3sy?

Kak BeIrgguT popMy/ia COKpaleHHOr0 YMHOKeHUS [I/1s1 BBICLLIMX CTerleHen?

Kakwue cy1ecTByOT MeTO/ bl pellleHUs] ypaBHEeHUM BBICIINX CTelleHen?
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3ajanus /1A OLEHKH 0CBOEHHUs mpejMeTa 3a 1 cemecTp

TunoBo¥ BapHAHT /I/IA 3aUeTa C OLeHKOM
Peiienrie 3aJaHuii  JIO/DKHO OBbITb  TMPUBEJEHO TIOJHOCTBIO, COMPOBOXKIATHLCS — Pa3sBepPHYTHLIMU
MOSICHEHHUSIMU: HEOOXOJUMO TIPMBECTH B OOIIEM BHE BCE HCIO/b3yeMbie (OPMYJbI; OOLACHUTL U
MOTMBHPOBaThb BCe [EHCTBUA 10 XOJy pelleHus, CieiaTb HeoOXoguMble yepTexu. Ilocie pereHus
KaK/[OT'0 3a/]aHKs I0/DKeH ObITh 3aricaH OTBeT.
Bpems BbinosiHeHusI 3afiaHuii — 90 MUHYT
1.(1 6ar) Haiiti gymny Bektopa: d|3;0;4 |.
2.(1 6ann) Beluncaure y, ecmm y = 2x° + 17x+3.

3.(1 6a/n) Haligute quaroHasib PIMOYTOIBHOTO TIapasiiesienure/ia, eC/id ero u3MepeHust paBHbI 4; 1; 4.

4.(2 6anna) Haiigure Haubobliee U HauMeHbIIee 3HaYeHHsl PYHKLUK y=X" -7x* +11x-21 Ha oTpe3Ke
[-1;0].

2,-27, . .
5.(3 6a/11a) BeruncinTe ﬁ ,ecm z,=3+2i u z,=-2+3i,
2 1
JTa/IOHBI 0TBETOB
1 2 3 4 5
5 | 10x*+17 V33 -40;-21 | 0,25+3,75i

Kpurepum oneHKu:

«5» — 0T 86% 10 100% mpaBU/IBLHBIX OTBETOB.
«» — o1 76% 110 85% mpaBU/IbHBIX OTBETOB.
«3» — 0T 61% [0 75% mnpaBUIbHBIX OTBETOB.
«2» — MeHee 61% mMpaBUIBHBIX OTBETOB.
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3aiaHuA IS OLleHKU 0CBOeHUs IpeaMeTa 3a 2 ceMeCcTp

KY - 54
OTXT — ctpykTypHoe niozpa3szenenre OpUIIC — dumuana [pusl'YTIC

PaccmoTpeHo nipeZiMeTHOM OK3AMEHAIIMOHHBI BUJIET Nel YTBEPXIALO

(uMK/IOBOI) KOMUCCHEH OVYTLO07 MaTeMmaTuka PykoBopuTe/b CTPYKTYPHOT'O

« » 2026 r. niogpasgenenus CITO (OTXKT)

['pynina Cemectp_II
IIpepcepatens ITLK I1.A. I'paueB
«__» 2026 .

MHCcTpYKIusa A 00ydaromuxcs
OK3ameHalMoHHasi paboTa BKMouyaeT15 3aanus o anreOpe M HauasaM aHalM3a U TeOMeTpPHH.
Yacts 1 cogepxur 12 3aganuii (1-12) no 1 6amny, yacts 2 — 3 3amanusi (13-15) no tpu 6Ganna. Ipu
BBITIOJTHEHUH 3a/laHUM YacTH 1 HeoOX0MMO TIpe/ICTaBUTh KpaTKoe pelieHue. PelieHre 3afiaHuii yacTy 2
JIOJDKHO OBITh TIPHMBEZIEHO TIOJTHOCTBIO, COTIPOBOXKJATHCS Pa3BEPHYTHIMU TOSICHEHUSIMU: HeoOXO0AUMO
TIPUBECTH B 00IL[eM BH/e BCe WCTOb3yeMble (hOpMyIbl; OOBSICHUTE M1 MOTUBHMPOBATH BCE JIEHCTBUS TIO
XOJly pelleHus, c/lenaTh Heobxogumble uepTexxd. Ilocre pellleHUst KaXKAOTO 3a/laHUs [JOJDKeH ObITh

3aIMCaH OTBET. 3a/laHus SIBJITIOTCS CTAaH/AAPTHBIMU /IJI1 Kypca MaTeMaTHKH CpefiHero (TIo/iHOro) ob1rero
obpa3oBaHwsl.

KpuTtepun oneHKu

OTmeTKa (OL[eHKA) KonnuecTBo rpaBUIbHBIX OTBETOB KonmmuecTBo NpaBUIbHBIX OTBETOB B Oasiiax
B %
«5» (oTIMYHO) 86-100 19-21
«4» (xoporo) 76-85 16-18
«3» (Y/10BNIeTBOPUTEJILHO) 61-75 13-15
«2» (HeyIOBIIETBOPUTEIHBHO) 0-60 12

Bpems BbinosiHeHus 3afanui — 120 MuHyT

Yacrts 1. IlpeacTaBbTe KpaTKoe pelleHue

1.(1 6anr) YrpocTtute Boipaxkenue: 78 -7%2,

2.(1 6an1) PemmTe nokasaTenbHOe ypaBHeHne:3> = 3%,

3. (1 6a/n) BerunciuTe: logy2 + log16.

4.(1 6am) Pemre orapudmuyeckoe ypaBHeHHe: logs(x+2)=2.

5. (1 6ann) HaiijuTe MHOXKECTBO BCeX MepBO0Opa3HbIX (PYHKIMM y =COS X.

3
. o 2
6.(1 6a/1) Berurcnure orpee/iéHHBIN I/IHTerpanf x“dx.

0
7.(1 6an1) CKonbKUMU criocobamy MOTYT IIeCTh YesloBeK CTOSITh B Ouepe/ib K TeaTpasibHOM Kacce?
8. (1 6amn) OnpefenuTh cTeneHb BeplIMHbI A rpada.

B
A
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9. (1 6a/1) BEIUMC/TUTE MaTeMaTHUeCKOe OXKU/JaHue IUCKPeTHOW CyYaliHOW BeTMUWHbI, 3aJaHHOM

3dKOHOM DpacripeejeHus.

X 1 2

3

p 0,2 0,3

0,5

10. (1 6asn) PerTe HEPaBeHCTRO:

11. (1 6amn) Pemute ypaBHeHue 4 -

g > 0,125

X

LI"4=0.

4

16

+15-

12. (1 6ann) [TpeacraBbTe MHOTOU/IEH B CTAaHJAPTHOM Buge|x-2|[x+2/(x-5].

YacTs 2. IlpegcraBbTe pa3BepHyTOe pellieHue

13.(3 6a/11a) BoruncuTe rionas GUrypel, OrpaHAUeHHON TUHUAMK: y = X%, y = 0, X =2, X = 3

14.(3 6anma) O6pa3syroriass KOHyca paBHa 8 CM, a BbICOTa KOHyca paBHa 6 cm. Haiiiure mutoijazib
TI0JTHOM TTOBEPXHOCTH ¥ 00beM KOHYyCa.

15. (3 6a/na) Pemvite HepaBeHCTBO logs(3—2x) > logs(4x+1)

JTa/IOHBI 0TBETOB

1 2 3 4 5 6 7 8 9 10 11
49 1 |5 7 sin x+ C 9 720 3 23 | (-1;00) 1
12 13 14 15
x>-5x*-4x+20 1 16174281 cm?;56m om® (1,5;00)
6§ KB.eJl ’ ’

Kpurepum oneHKu

OtmeTka (orjeHKa) KosmuecTBO NpaBUIBHBIX OTBETOB KosmuecTBO MpaBU/IBHBIX OTBETOB B Oarax
B %
«5» (0T/IMUHO) 86-100 29-33
«4» (xoporo) 76-85 25-28
«3» (YAOBIETBOPUTE/ILHO) 61-75 20-24
«2» (Hey/I0BJIETBOPHUTENIEHO) 0-60 0-19
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