[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue: ABTOHOMHAA 1

®NO: NaweHko TaTbaHa Bac””b??B%IC[HI/II}'I XM
[lomxHocTb: PekTop

1CKOMMEPYCCKast OPraHU3ALMs BBICIIETO 00pa3oBaHHsL
JOXECTBEHHO-TEXHUYECKHUU UHCTUTYT»

[ata nognucanus: 25.05.2026 13:50:32 KOJLIEK BXYTEUH
YHUKanbHbIA MPOrpaMMHbIA KIKOY:
6f70794d4ae80e71b4eb424a71db89beedf6b85¢
7o TR,
.\

IpunsTO: "\ VriBepknaw: 7

Vuensim  CoBetom AHO BO 4 '-'i Pexrop 7 —— _ T.B. JIsmenko

«BXYTEUH» it

IIporokos Ne 01-23 ot 30.01.2023 1.

TMpukas Ne 01-0/23 ot 31.01.2023 .

®OH/J OHEHOYHbLIX CPEACTB

no o0ueo0pazoBaTeTbHOM TUCHHUILINHE

«MaTeMaTHKA»

nporpaMmabl NOATOTOBKH CIICHMUAJTUCTOB CPEIHEr0o 3B€Ha

«001Ie00pazoBaTeJIbHbIN UKD

cnenuanbHoCcTh 54.02.01 Qu3aiin (1o oTpacisim)

Canxrt-Ilerepoypr
2023



U AN W N =

COAEP)KAHUE

PesynbraTel 00yuenus, pernmamentupoBanabie PI'OC COO c yuerom PI'OC CI10. ......4

DOH/1 OLIEHOYHBIX CPEJACTB JJISI BXOTHOT'O KOHTPOIIS «.eenvveenreeireenieenireeneenieeenieesineeneesinesnneens 10
DOoH/T OLICHOYHBIX CPEJICTB JJISI TEKYIIETO KOHTPOIIS «oeeenvvrreeeeirreeeeairreeesnsreeeesssseeessnsseesens 12
DoHA OIEHOYHBIX CPEJICTB I pyOeKHOTO KOHTpOJs (110 utoraMm 3.1 —3.4)................ 38
DoHA OIEHOYHBIX CPEJICTB IJISI MPOMEKYTOUYHOU aTTECTAHU (DK3AMEH).....cuvveenereennnnen. 40



1. Pe3yabTaThl 00ydeHnusi, periaamMmeHTupoBanubie PI'OC COO ¢
yuetom ®I'OC CI1O

JAucnunanHapiablie (mpeaMeTHbIe) Pe3VILTATHI OTPAKAIOT:

Brnagenne wmeromammu 0Ka3zaTenbCTB, AJITOPUTMAMH pEIIEHUs 3a7ad; yMeHue QGopMyJInpoBaTh
OIMPCACIICHUSA, aKCUOMBI U TCOPCMBI, IPUMCHATH UX, IPOBOJAUTH JOKA3ATCIIBHLIC PACCYKACHUA B X0A€ PCIICHUSA
3azady;

YMmenune OICpHUPOBATH NOHATUAMMU: CTCIICHL Y1 CJIA, norapmbM qucia, YMCHHUC BBIIIOJHATL BBIYUCICHUC
3HAYCHHH M TpeoOpa3oBaHMs BBIPAKEHUW CO CTEMEHSIMH H Jiorapudmamu, MpeoOpa3oBaHUs JAPOOHO-
palMOHAIBHBIX BBIPAKECHU;

YMeHue onepupoBaTh MOHATHSAMH: pallMOHANIbHBIE, UPPALIMOHANbHbBIE, TOKa3aTelIbHbIE, CTEIEHHBIE,
norapupMUUECKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

YMmenue onepupoBath NOHIATUSIMU: (QYHKIUS, HETIPEPbIBHAS (PYHKIIHS, TPOU3BOIHAS, IEPBOOOpaA3HAs,
OTpeJIeIEHHBI MHTErpal; yMEHUE HaXOAUTh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKLNH, UCIIONIB3YsI CIIPABOYHBIC
MaTepuaibl; UCCIEeNOBaTh B MPOCTEHIINX Ciay4asX (YHKIMH Ha MOHOTOHHOCTb, HAXOAWTh HAWOOJNbIINE U
HaUMEHBIINE 3HAuYeHHs (YHKUMN; CTPOMTHh TpadUKH MHOTOYICHOB C HCIOJb30BAHHMEM arrapara
MaTEeMaTHYECKOro aHaIKn3a; MPUMEHITh MPOU3BOAHYIO IPU PEIICHUH 3a/1a4 Ha JIBH)KEHUE; pelllaTh MPaKTUKO-
OPHUCHTHPOBAHHBIC 3a/la4Xl Ha HaI/I6OJII>H_II/Ie U HAMMCHBIIMC 3HAUCHHUA, HA HAXOKIACHUC ITYTH, CKOPOCTU H
YCKOpPEHUS;

YMeHue omnepupoBaTh MOHATHAMU: pallMOHANbHAS (QYHKLUS, MMOKa3zaTelbHas (DYHKIHUS, CTEIeHHas
dbyukus, norapupmMudeckas GyHKIHS, TPUTOHOMETpUUYECKHe QYHKIMH, 0OOpaTHbIC GyHKIIMH; YMEHUE CTPOUTH
rpaduKy M3y4EeHHBIX (YHKLIUH, UCIIONB30BaTh T'paQUKU NPU HM3YYEHUH NPOIECCOB M 3aBUCHUMOCTEH, IMpH
pelIeHnr 3aJad U3 JIpPYruX ydeOHBIX MPEeIMETOB M 3ajJady M3 PEajbHOM JKM3HM; BBIpAXaTh (QopmyiamMu
3aBUCUMOCTH MCIKY BCIIMYNHAMU,

YMeHue pemiath TEKCTOBBIE 3a7jaud Pa3HBIX TUIIOB (B TOM YHUCIIE HA MPOIEHTHI, JOJW M YacTH, Ha
IBIKEHUE, padoTy, CTOMMOCTh TOBapOB W YCIYI, HAJOTH, 3aJaud M3 OOJACTHU YIpaBJICHHUS JHUYHBIMU H
ceMeHbIMU (pUHAHCAMU); COCTaBISATh BBIPAKEHHUS, YPABHEHMsS, HEPABEHCTBA U HUX CUCTEMBI 1O YCIIOBHUIO
3aaa4u, UCCIICA0BATD MOJYUCHHOC PCHICHUC U OLICHNUBATDH HpaB,Z[OHOI[OGHOCTB PE3YJIbTATOB;

YMeHue oneprupoBaTh NOHITUSIMU: CpeHee apupMeTHIecKoe, MeuaHa, HauboJblllee 1 HauMeHbIIIee
3HA4YCHHUA, pasMax, JUCHCPCHA, CTAHAAPTHOC OTKIIOHCHUC YHUCIOBOIO Ha6opa; YMCHUC H3BJICKATD,
MHTEPIPETUPOBATh MHPOPMAINIO, IPEICTABICHHYIO B TaOIUIaX, HA AUAarpaMMax, rpapukax, OTpa)karoulyo
CBOWCTBA pEAIbHBIX MPOIIECCOB U SBJICHUMN; MPEICTABIATh MH()OPMAIMIO C IOMOIIBIO TAOJIHUIl U TUArpaMM;
UCCIIeIOBaTh CTaTUCTHYECKUE JaHHbIE, B TOM UYHCIE C MPUMEHEHHEM Ipa)UyecKuX METOJIOB U AJIEKTPOHHBIX
CpPEACTB;

YMeHne onepupoBaTh MOHATUSIMH: CIIYYaHBIA OIBIT U CITy4alfHOE COOBITHE, BEPOSITHOCTh CIIy4aitHOTO
COOBITHSI; YMEHUE BBIYHCIATH BEPOSTHOCTD C MCIIOJIb30BAaHUEM IpapuuecKiX METOJI0B; IPUMEHATH (POPMYIIBI
CIIOKEHUSI U YMHOXEHHS BEpOSITHOCTEH, KOMOMHATOpHBIE (DaKThl ¥ (POPMYJIBI IPU PEILICHUH 3aa4; OLIEHUBATh
BCPOATHOCTU PCAJIbHBIX CO6BITHI>'I; 3HAKOMCTBO CO CHy‘I&ﬁHBIMH BCJIMYMHAMU, YMCHUC MMPUBOAUTH IMPUMCPLL
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX;

YMeHue onepupoBarh MNOHATHAMM: TOYKA, IpsiMas, IUIOCKOCTb, NMPOCTPAHCTBO, ABYTPaHHBIM YIOI,
CKpEILMBAIOIINECS MPsAMbIe, NapaUIeTbHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, Yrojl MEXIy
INPSIMBIMH, YIOJl MEXIYy IPAMON M INIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMM, PACCTOSHHME OT TOYKHU 10
IJIOCKOCTH, PACCTOSTHUE MEXy MPSIMBIMU, PACCTOSHHUE MEXKIY IUJIOCKOCTSIMM, YMEHHUE HCIONb30BaTh MpPU
pelieHnH 3a7ad M3y4deHHble (DaKThl M TEOPEMbl IIAHWMETPUHU; YMEHHE OLCHHBATh pPa3Mepbl OOBEKTOB
OKpY’KaIoIllero Mupa;

YMmenune ONCprUpOBaTh NOHATUAMU: MHOIOI'PAHHUK, CCUCHUC MHOI'OIpaHHUKA, Ky6, napaJiiCJICIIUIIC,
npu3Ma, nupammnaa, (Gurypa U NMOBEpXHOCTh BpaLIeHMs, LWIMHIpP, KOHYC, map, cdepa, cedeHus (GUrypsl
BpAIEHHS, IIIOCKOCTh, Kacarommascs cepsl, HUIMHIPA, KOHYCa, IIIO0MIAb TOBEPXHOCTH MHUPAMHIBI, TPU3MBI,
KOHYCa, HWJIMHAPA, IJIomanb chepbl, 00beM Kyba, IpsIMOYTOJIBHOTO Mapaljielienumnea, TUpaMubl, IPU3MBI,
WINHApA, KOHYyCa, I1apa; yMEHHe H300paxkaTh MHOTOTPAaHHUKU M TIOBEPXHOCTH BPAILCHMS, UX CEUCHUS OT
PYKH, C IOMOIIIbIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB; YMEHHE PaclO3HaBaTh CUMMETPHIO B
MPOCTPAHCTBC; YMCHHC PACIIO3HABATH NPABUJIbHBIC MHOTOI'PAHHUKH,
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YMeHue onepupoBaTh MOHATUSAMH: JBWKEHHE B MPOCTPAHCTBE, MOJOOHBIE (UTYPHI B IMPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHKE IUIONIAIeH TOBEPXHOCTEN N 00BbEMOB MOLOOHBIX (QUTyp MPH PEIICHUH 3a/1a4;

YMeHHe BBIUMCIATH TEOMETPUYECKHE BEIUYMHBI (UIMHA, YTroj, IUIomans, oO0BeM, IUIOLIalb
MOBEPXHOCTH), UCIOJIb3Ys U3yUYEHHBIE (POPMYIIBI U METOBI;

YMeHue onepupoBaTh MOHATHIMU: MPSMOYTOJIbHAsE CHCTEMa KOOPJIMHAT, KOOPAMHATHI TOUKH, BEKTOP,
KOOp/AMHATBl BEKTOpa, CKAISIPHOE MPOU3BEJCHHE, YOI MEKIAY BEKTOpaMH, CyMMa BEKTOPOB, POU3BEJICHHE
BEKTOpa Ha YHUCIIO; HAXOAUTh C MIOMOLIbIO N3YYEHHBIX (HOPMYJT KOOPAMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE
MEXTY ABYMS TOUKaMH;

YMeHue BbIOMpaTh TOAXOINAIIMA M3YYEHHBIM METOA sl peUIeHHs 3aJadyd, paclo3HaBaTh
MaTeMaTHyeckue (pakThl 1 MaTEMATUYECKUE MOJENIN B IPUPOIHBIX M OOIECTBEHHBIX SIBICHUAX, B UCKYCCTBE;
YMEHHUE IIPUBOJAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKONU HAYKH.

VYMeHue onepupoBaTh NOHATUAMU: ONpPEAEICHNE, aKCHOMa, TEOpEMa, CIIEICTBUE, CBOWCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIbHBIE (HOPMYITUPOBKH; YMEHHE (POpPMYJIHpOBaTh 0OpaTHOE M MPOTHUBOIMOJIOKHOE
yYTBEpKJE€HHE, TPUBOAUTh IPUMEPHI U KOHTPIPHUMEPHI, UCIOIb30BaTh METOJ MAaTeMaTHYeCKOW MHAYKLUU;
MPOBOJUTH JIOKAa3aTEJIbHBIC PACCY)XKICHHs IMPH PEIICHUH 3a]ad, OLEHHBATh JIOIMYECKYI0 MPaBUIBHOCTD
pacCy X IeHHUI;

YMeHue onepupoBaTh NOHATUSIMH: MHOXKECTBO, TIOJIMHOKECTBO, ONEPAIIH Ha/l MHOKECTBAMH; YMEHUE
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Ul OMMCAaHUs peaJIbHBIX MPOLIECCOB U SBJICHUH, U NPH
pelLIeHUH 33aa4, B TOM YHCIIE U3 APYTUX YUeOHBIX IPEAMETOB;

VYMeHue onepupoBaTh NOHATUAMU: Ipad, CBSI3HBIN rpad, 1epeBo, LUK, I'pad Ha MIIOCKOCTH; YMEHUE
3aJaBaTh U OMHUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; MCIIONIB30BaTh rpadbl MPH PELICHUH 3a71ay;

YMmeHue cBOOOIHO ONEpHUPOBaTH MOHATHUSAMM: COYETaHHE, NEPECTAHOBKA, YHMCIO COYETaHWH, YHUCIIO
NepecTaHoBOK; OMHOM HbI0TOHA; yMeHHEe MPUMEHATh KOMOWHATOPHBIE (DAKThl U PACCYXKACHUS JUISl PELICHUS
3ajau;

YMeHue omnepupoBaTh MOHATHUSMHU: HATYpaJbHOE YHCIO, IIEJI0€ YHCIO, OCTAaTOK IO MOJIYJIIO,
pallMOHAIPHOE YHCIIO, MPPALUOHAIBHOE 4YHCIO, MHOXECTBA HATYypalbHBIX, LEJbIX, PALUOHAIbHBIX,
JEWCTBUTENBHBIX YHCENT, YMEHUE HCIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAaUMEHbIIMH OOIIMN NEeNuTeNh U
HauMeHblIee o0llee KpaTHOE, aJIropuTM EBKINAA NpU pelleHuH 3ajad; 3HAKOMCTBO C pasInYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CUUCIICHHUS,

VYMeHue cBOOOIHO ONEpPUPOBATH MOHATUSAMU: CTEIEHb C LEJBIM I0Ka3aTesieM, KOPEeHb HaTypaabHON
CTETIeHH, CTETICHb C PAllMOHATIBHBIM MTOKA3aTeIeM, CTEIICHD C IEHCTBUTEIBHBIM (BELIECTBEHHBIM ) ITOKa3aTeIeM,
Jorapu@Mm 4ucia, CHHyC, KOCUHYC U TaHT'€HC IIPOU3BOJIBHOIO YUCIIA;

YMeHue omepupoBaTh IOHATUAMHU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMA YpaBHEHMH M HEPABEHCTB, PABHOCHJIBHOCTb YPABHEHUH, HEPAaBEHCTB U CHCTEM,
panMoHaibHbIe, UPPAlMOHAIBHBIC, TOKa3aTelbHbIe, CTENEHHBIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
yYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI; YMEHHUE DPEllaTh YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3NIUYHBIX MPHUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IMapaMeTpPOM; MPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PEIIEHUs] MaTeMaTHUeCKUX 3aJad U 3ajad U3 Pa3jIM4HbIX 00lacTeil HayKu U
peabHON )KU3HU;

YMeHne cBOOOTHO ONMEPUPOBATH MOHATHUAMH: Tpaduk (yHKIHH, oOpaTHas (YHKIHS, KOMITO3HIIHI
¢byHKUMH, nuHEHHass (QYHKUUSA, KBagpaTHuHas (YHKIHS, CTENeHHas (YHKIHMS C IEJIbIM IOoKa3aTeleM,
TPUTOHOMETpUUYECKUE  (YHKIMH, OOpaTHble TpPUTOHOMETpUYECKME  (YHKLUMHM, I[OKa3aTeldbHas U
norapupmMuueckas (pyHKIHUU; YMEHHE CTPOUTH Tpapuku (QyHKIUH, BBINOIHATH MpeoOpa3oBaHus IpaduKOB
GyHKIWIH;

YMEHHE UCHOJIb30BaTh IrpaduKku (QYHKIHMHA JUIsI M3YyYEHHUS MPOLECCOB U 3aBUCUMOCTEH MpHU pelIeHUN
3aja4 U3 Ipyrux y4eOHBIX NMPEAMETOB U U3 pealbHOM JKU3HU; BbIpakaTh (GOpMYyJaMU 3aBUCHUMOCTU MEXITY
BEIIMYMHAMU;

yMeHHE CBOOOJHO ONEpUpPOBaTh MOHATUAMU: YETHOCTh (YHKIMM, HNEPUOJUYHOCTb (DYHKIUH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH (YHKIHHU, SKCTpeMyM (YHKLIHH, HauOosbllee M HaMMEHbIIee
3Ha4eHUs QYHKIMU Ha IPOMEKYTKE; YMEHNE MPOBOAUTH UCCIIEI0BaHUE QYHKIIMH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku pyHKIMI U1 pelieHns ypaBHEHUH, HEPaBEHCTB U 3a/1a4 C
napameTpamu; U300paxarb Ha KOOPAWHATHOHN MIIOCKOCTH MHOYKECTBA PEIIEHUI YpaBHEHUH, HEPABEHCTB U UX
CHCTEM;

4



YMeHue cBOOOAHO ONEpUPOBATh MOHATHUSAMH: MOCJIENOBATEIBHOCTh, apupMeThyecKas Hporpeccus,
reoMeTpHUecKasl IMporpeccusi, OECKOHEUHO YyObIBalollash IreoMeTpUdecKas MPOIrpeccus; yMEHHUE 3a]aBaTb
MOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (hOpMyIT;

VYMeHue onepupoBaTh MOHATUAMU: HENPEPBIBHOCTh (DYHKIIMH, aCUMIITOTHI Tpaduka GyHKINH, IIepBast
U BTOpasl MpOU3BOJAHAS (PYHKUIUH, TEOMETPUUYECKUA U (PU3NYECKHI CMBICT MPOU3BOJHOM, MEepBOOOpasHasi,
OIIpeIeJIEHHBIN HHTETPasl; YMEHHE HaAXOJUTh ACUMITOTHI rpaduka QyHKIMH; YMEHHUE BEIUUCIIATH IPOU3BOIHbIE
CYMMBI, MTPOU3BEICHHS, YACTHOTO M KOMIO3ULMHU (DYHKIHMHA, HAXOAUTh YpaBHEHHE KacaTeJIbHOH K Tpaduky
byHKIHH;

YMEHHE HCIOJIb30BATh MPOU3BOAHYIO JJIS MCCIENOBAaHMA (DYHKUUH, IUIsI HAXOXACHUS HAMIYYIIEro
peleHysl B IPUKIAIHBIX, B TOM YHCIIE COUATbHO-I)KOHOMUUYECKUX U (PU3NYECKUX 3a7adax, s ONpeaesIeHUs
CKOpPOCTH U YCKOPEHHsI; HaXOUTh TUIOMAIN U 00beMbl (QUTYpP C MTOMOIIBIO MHTErpasia; MPUBOIUTH IPUMEPHI
MaTEeMaTHYeCKOTr0 MOJIEITMPOBAHNUS C TOMOLIBIO TU(PGEPEeHINATBHBIX YPAaBHEHUH;

YMeHue onepupoBaTh MOHATHIMHU: KOMIUIEKCHOE YHUCIIO, COMPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOIYJTh
U apryMEHT KOMIUIEKCHOro u4Hcia, (opMa 3amucu  KOMIUIEKCHBIX — 4ucesl  (reoMeTpHuuecKas,
TPUTOHOMETPHUECKas U alre0Opandeckas); yMEeTh MPOU3BOANTE apu(PMeTHUECKUE AEUCTBUS C KOMILICKCHBIMHU
YHCIaMU; TPUBOANUTH IPUMEPHI UCTIONb30BAHUS KOMIUIEKCHBIX YHCEIT;

YMmeHnue cBOOOIHO ONEPUPOBATH MOHATHAMH: CpelHee apupMeTHYecKoe, MeanuaHa, HauOojblee U
HalMEHblIee 3HA4YEeHHUs, pa3Max, JAUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE JJIsl ONUCAHUS YHUCIOBBIX JaHHBIX;
YMEHHE HCCIEeNOBaTh CTAaTHUCTUYECKHE JaHHBIE, B TOM YHUCIIE C NMPUMEHEHHUEM TIpaUyecKuX METOJIOB H
UIEKTPOHHBIX CPEACTB; TpapUUEecKd HCCIEeA0BaTh COBMECTHBbIE HAOJIOJCHHMS C IOMOILBIO JUarpamMmm
paccenBaHys U JIMHEWHOU PErpeccuy;

YMeHne HaXOAUTh BEPOSATHOCTH COOBITHH C MCIIOIb30BaHUEM I'pa)UUEeCKUX METO/I0B; IPUMEHATh AT
pereHus 3a1a4 GOPMYJIbI CIIOKEHHSI 1 YMHOXEHHUSI BEPOATHOCTEH, (hOpMyITy MOIHOM BEpOATHOCTH, POPMYITY
bepuymm, xomOuHaTopHble (akThl W (GOPMYJIBI, OICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHH; yYMEHHE
OIIEpPUPOBATH MOHATUSAMHU: CITy4yaiiHas BETMYMHA, paclpe/ie]eHue BEPOSTHOCTEH, MaTeMaTHUYECKOe OXKHUIaHUE,
IMCIepcuss U CTaHAAPTHOE OTKJIOHEHUE CIIy4allHOW BEIWYMHBI, (DYHKIUHM pacnpefeneHus U IUIOTHOCTH
PaBHOMEPHOT0, MOKa3aTeIbHOIO M HOPMAIBHOTO  paclpelesieHuil; yMEHHE HCIOJIb30BaTh CBONCTBA
W3YYEHHBIX PAacHpeeseHUH A peleHHs 3a1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH OOJIBIIMX YHMCEN, METOJIbI
BBIOOPOYHBIX UCCIIEIOBaHMIA; YMEHHE PUBOIUTH IPUMEPbI POSBICHUS 3aKOHA OOJIBIINX YHUCEN B IPUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

YMeHue cBOOOAHO ONepupoOBaTh MOHATUSME: TOUKA, MPSIMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUI yroJl, ABYTPaHHbIM yroJl, TpeXIpaHHbIN yIoJl, IepeceKaroIuecs, NapauiebHble U CKPEMBAIOIIUECS
IpsIMbIe, APAJUIEIBHOCTD U MEPIICHIUKYISPHOCTD MPSMBIX M TNTIOCKOCTEH, YTOJI MEXTy PSMBIMU, YTOI MEXTY
IPSIMOM M MJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMM; YMEHHME UCIOJIb30BaTh IPU PELICHUH 33134 U3yUYECHHBIE
(bakThl U TEOpEeMbl IJIAHUMETPUHU; YMEHHUE OILCHMBATH Pa3Mepbl OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE
ONEpPUPOBATh MOHATUAMU: MHOTOI'PDAaHHHMK, CEUEHHE MHOTOIPAaHHHMKA, PAaBUJIbHBII MHOIOTPaHHUK, NpHU3Ma,
nupaMua, GUrypa v moBEepXHOCTh BpaIlCHUs, IMIIMH/P, KOHYC, ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHyCa U IWJIMHApA, NapaulelbHble OCH WJIM OCHOBAHMIO, CEYEHHUE Ilapa, INIOCKOCTh, Kacaromascs cgepsl,
WINHAPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHWE MHOTOTPAHHMKA, M300pakaTb MHOTOTPAaHHHUKH, (QUTYPHI H
MOBEPXHOCTU BPALIECHUSA, UX CEUEHMS, B TOM UHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSATh
CBOWCTBa TE€OMETPHUECKUX (UTYp, CAMOCTOATENBHO (OPMYIMPOBATH ONpEACTCHUs H3y4daeMbIX (uryp,
BBIJIBUT'ATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX F€OMETPUUECKUX (QUTYpP, OOOCHOBBIBATh MIIM ONIPOBEPraTh UX;
YMEHHE NPOBOIUTH KiIacCcuPuKanmuio (GUryp MO pa3IuuHbIM [pPHU3HAKAM, BBIOJIHATH HEOOXOIUMBIE
JONOJTHUTENbHBIE TOCTPOCHMS;

YMeHue cBOOOJHO ONEpPHPOBATH MOHATUAMU: IUIOMIAAL (DUTYPHI, 00BEM (QHUryphl, BEJIHMUMHA YIIIa,
paccTosiHHE OT TOYKHM [0 IJIOCKOCTH, PACCTOSHUE MEXKIY MpPSIMBIMH, PAcCTOSHUE MEXIY IJIOCKOCTSMH,
wiomanas chepsl, MIomaas MOBEPXHOCTH NHPAMMIBI, TPU3MBL, KOHyca, LWIMHIpPA, 00beM KyoOa,
IPSIMOYTOJIBHOTO TapajuleNienuinesia, MUpaMubl, IPU3MbI, IWINHAPA, KOHYycCa, LIapa; yMEHHE HaXOIUTh
OTHOILIICHHE 00BEMOB MOAOOHBIX QUTYD;

YMeHue cBOOOAHO ONEpUpPOBaTh MOHATUSAMHU: JBH)KEHUE, NMapajlIeNIbHBI MEPEeHOC, CUMMETPHs Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, MPe0OpazoBaHKe MOA00Ms, TOA00HbIE (PUTYPBI; YMEHHE PAaCIIO3HABATh
paBHbIE M MOAOOHBIE (UIYpBI, B TOM 4YHCJIE B IPUPOJE, UCKYCCTBE, apXUTEKType; YMEHHUE MCIIOJIb30BaTh
reOMETPHUYECKUE OTHOUICHHUS, HAXOJUTh I'€OMETPUYECKUE BEIMYMHBI (AJUHA, Yrojl, MJOoUaab, 00beM) MpH
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peLIeHUH 3324 U3 APYTHX YUEOHBIX IPEIMETOB U U3 pealbHON KU3HU;

YMmenue cBOOOIHO ONEpUpPOBATh TMOHATUSAMHU: MPSIMOYTOJbHAas cHCTEMa KOOPAMHAT, BEKTOD,
KOOpJAMHATBl TOYKU, KOOPJINHATBHl BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA YHCIIO, PA3JI0KEHHUE
BEKTOpa Mo 0a3ucy, cKajlsipHOE MPOU3BEACHNE, BEKTOPHOE IIPOU3BENICHUE, YTOJ MEXIy BEKTOpaMU; YMEHHE
HCIOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOJ JJIsl PELICHUS FeOMETPUYECKUX 3alad M 3a1ad Jpyrux
y4eOHBIX TPEIMETOB; ONEPHPOBATH TMOHATUAMH: MaTpuma 2X2 u 3x3, ompeaenuTenb MaTPHIBL,
TrE€OMETPUUYECKUIN CMBICT ONPENETUTENS;

YMeHHe MOJEenupoBaTh pPEATbHBIE CHUTYallMH HA S3bIKE MAaTEMaTUKH; COCTABIISITH BBIPAXKECHUS,
YPaBHEHHMsI, HEPABEHCTBA M MX CUCTEMBI [0 YCIOBUIO 3aJaud, HCCIENOBaTb IIOCTPOECHHBIE MOJENH C
MCIOJIb30BaHUEM armapara anreOpbl, HHTEpIPETUPOBATh MOJYUYEHHBIN pe3ysbTaT; CTPOUTh MaTeMaTHYECKHe
MOJIETH C TOMOUIBIO TEOMETPUUYECKUX MTOHATHI U BEIMUNH, PELIATh CBA3aHHBIE C HUMU IPAKTUYECKHE 33]aUH;
COCTABJISITh BEPOATHOCTHYIO MOJENIb W HWHTEPIPETHUPOBATH IOJIYYEHHBIN pEe3yJIbTaT; PEIlaTh MPUKIIAIHBIE
3aJjauu CpPeJICTBAMHM MaTeMaTHYECKOro aHajln3a, B TOM YHUCIE COIMAIbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapaKkTepa;

YMeHue BbIOUpaTh MOAXOAALINI METO IS PEIeHuUs 3a7au; TOHUMaHUe 3HaYUMOCTH MaTeMaTHKHU B
M3Y4YEHUH TPUPOJHBIX U OOLIECTBEHHBIX IIPOIIECCOB U SIBICHUN; YMEHUE paclo3HABaTh MPOSIBICHNE 3aKOHOB
MaTE€MAaTHKU B UCKYCCTBE, YMEHHUE IPUBOJUTH IIPUMEPbl MATEMAaTUYECKUX OTKPBITUI POCCUMCKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

OK 01. Beibupars cnocoObl pemieHus 3a1a4 mpodecCHOHATBLHON JeATENHPHOCTH MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHATU3a U MHTEPIPETAllud UHPOpMAIUH, 1
nH(OPMAIIMOHHBIE TEXHOJIOTUHU IS BRITIOTHEHUS 33124 TPOo(eCCUOHATBLHON AesITeIbHOCTH

OK 03. ITnanupoBaTh U peaM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE W JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHIMATETLCKYIO NEATEILHOCTh B Mpo(decCHoHaNbHOM cdepe, NCTONB30BaTh 3HAHUS MO (PMHAHCOBOMA
IPaMOTHOCTH B Pa3JIMYHbBIX )KU3HEHHBIX CUTYAILIUAX

OK 04. DddhexTuBHO B3aUMOICHCTBOBATh U paboTath B kojuiektuse U komanae OK 05. OcymiecTBisTh
YCTHYIO M NMHUCHbMEHHYK) KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM si3bike Poccuiickoit denepanuu ¢ yyeTom
0COOEHHOCTEH COLMANBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. IIposBIST Tpa’kJIaHCKO-MATPUOTUUYECKYIO IMO3UIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPATUIIMOHHBIX O0IIEYEIOBEYECKIX IIEHHOCTEH, B TOM YHCIIE C YUYETOM rapMOHU3AINH
MEXHAIIMOHATBHBIX M MEXPEIUTHO3HBIX OTHOUICHHWH, TNPUMEHSATh CTaHAApThl AHTUKOPPYHIIMOHHOTO
MOBEJICHUS

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYIKAIOIICH CPEJbI, PECYPCOCOCPEIKEHHIO, TPUMEHSTh 3HAHHS
00 U3MEHEHUH KJIMMaTa, IPUHIMITEI OEPEKITMBOTO IPOU3BOACTBA, 3(PPEKTUBHO NEHCTBOBATH B UPE3BbIUAIHBIX
CUTYaLUsAX

1K 1.4 [Ipou3BoANUTE pacYeTHITEXHUKO- SKOHOMHUYECKOTO0OOOCHOBAHHUSI ITPEIaraeMoro rnpoeKTa

[1K.2.2 BeInOJHATh TEXHUYECKUE YEPTEKU

2. DOH/J OUEHOYHBIX CPEACTB JIJ5 BXOJAHOI0 KOHTPOJIsSA

BxomaHO# KOHTPOJIL COCTOMT W3 3aJaHWM, YaCTHMYHO B3SATHIX M3 OTKpbIToro O0anka OI'D mu BIIP mo
MaTtematuke. Ha BeIoTHEHUE 3a1aHUIA BXOTHOTO KOHTPOJIS gaeTcs | akameMudeckuii uac (45 MUHYT).

BxoaH0# KOHTPOJIH COCTOUT U3 2-X YacTEH: 00sA3aTEIIbHON U JOTIOTHUTEIHHOM.

OO0s13aTenbHAs 9acTh COACPKUT 3a/laHds MHUHHMAIBLHOTO O0S3aTENILHOTO YPOBHS, MOTOTHUTEIbHAS
4acTh — 00JIee CII0KHBIE 3aJIaHHUS.

[Ipu BEIMONTHEHWH 3aMaHUil TpeOyeTcs MPEACTaBUTHh XOJ PEIICHUS W YKa3aTh IOJYYCHHBIH OTBET.
[IpaBUTbHO BBIMOJHEHHOE 3a/JaHWE W3 O0SA3aTEbHOM YacTH OIICHWBACTCA B OJWH Oajll; MpaBUILHOE
BBITIOJIHCHUE 3aJaHWi JIOTIOJHUTEILHON YacTH OILICHWBAaeTCs 3 OaymiaMu Wik 1-2 OalaMd 3a 4acTHYHOE
pelieHue.

Basnnel, moyyeHHbIE 3a BCE BBINIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCH.

IIkana nepesooa 6annoe 6 ommemKku no NAMUOAILHOIL

cucmeme
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Ommemka YQucno 6annoe,
Heobxo0umoe 01 nOJIYYeHUs OMMEmKU

«3» (y008.) 7-9

«4» (xopouwio) 10-12

«5» (omauuno) 13-15

OobpaszoseamenvHule pe3yibmamel, noonesxcawjue npoeepke
(3n1emenmout):

JIP6 1, IPG 5, JIPG 6, IPG 9, JIPG 12, JIPG 14.
APy 1, 1Py 5, APy 7, 1Py 8, APy 18, APy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0anusn 6xX00H020 KOHMPOJis

Oo0s3aTeabHas YaACTh

Ilpu pewwenuu 3a0anuit 1-4 3anuuiume npaguibHbvlil Omeem U3 Yemaulpex nPeoaoHceHHbIX.

1. (1 6amn) Packpoiite popMyITy COKpallleHHOro yMHOKeHus a’-b%: A) a’>-2ab+b?; B) (a-
b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 Ganm) Ilmomane TpeyroidbHHKa BbIUHCIHsIETCS MO (¢opmyre: A) S=a*b; b)
S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6am) Kakoe U3  CIEOYIOMINX qUCeIT 3aKJTIOYCHO MEXITY

10 5

gpcIa u—"7
A) 0,415)0,5 B)0,6;T) 0,7

4. (1 Oamn) JlaHbl rpaduku byHKIM]. Kakas popmyna
COOTBETCTBYET rpaduky 3):

1) | 2) | 3)

o[ 17

1 9
— — —6 —_ ——
A2 T ey =2 —8x+1Lg)Y T Ty y=xss.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 peuieHus U ROJIY4eHHbLIL OHEem.

(2 6anna) Beraucnure 1 11
(2 Oanna) PemnTe ypaBHEHHE x2-27)d%1-95=0. Ecnu ypaBHeHue mmeer 0ojee OJHOTO KOpHS, B OTBET

3alUIINTE MEHBIINNA U3 KOPHEH.
(2 6amna) Ilnomans 3eMenb KPEeCThSIHCKOTO XO3SICTBA, OTBEIEHHAs IMOJ MOCAAKY KYCTapHUKOB U
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LIBETHUKOB, COCTaBIIsET 24 ra U paclpeaencHa Mex,1y HUIMU B OTHOLIEHUH 5:3. CKOJIbKO T'€KTapOB 3aHUMAIOT
[[BETHUKH?

(2 6amna) Beicota BH nmapamnenorpamma ABCD nenut ero ctopony AD Ha otpesku AH =2 u HD =
32. duaronans napamienorpamma BD pasna 40. Haliqure miomaaes napasmienorpaMmma.

JIOTMOJHUTEJbHAS YACTL

IIpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE peuwieHUA U NOJIYYEHHbLI
omeem.

(3 6amia) Pp160710B MPOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO TEUCHUIO PEKH,
3aTeM OpOCHIT SIKOPbh, 2 Yaca JIOBHJI POy M BEPHYJICS OOpaTHO yepe3 5 4acoB OT Hayaia myrtemecTBus. Ha

KAaKO€ pacCTOSHUE OT MPHUCTAaHW OH OTIUIBUL, €CJIM CKOPOCTh TEUYCHHUS PEKU paBHA 2 KM/4, a COOCTBEHHAS
CKOPOCTb JIOAKH 6 KM/4?

ITAJIOHBI OTBETOB:

Home p

3aJaaH 1 2 3 4 5 6 7 8 9
s

OTBeT b b B A 2,7 2 9 816 8




3. DOH] OLI€EHOYHBIX CPE/JICTB AJISl TeKYIEero KOHTPOJsA

Texyuii KOHTPOJIb TPOBOJSTCS BO BPEMsl ayJUTOPHBIX 3aHATUN MO MAaTEeMAaTHKE B COOTBETCTBUU C
y4eOHBIM TUIaHOM | pabodeit mporpammbl O]l «MaTtemaTuka» MO BCEM pasziesiaM MporpaMMbl. TeKymui
KOHTPOJIb COCTOUT U3 JIBYX YaCTEW: TEOPETUUECKOM U mpakTuyeckoi. IIpu aTom oOyuaromumecs moiay4aroT ABe
OTMETKHU.

Teopernueckast 4acTb IPOXOAUT B (hOPME YCTHBIX OTBETOB: 00YUAIOIIUECS BBITATUBAIOT MSATh KAPTOUEK
C BOIIPOCaMH, AAIOT MOJIHBIM OTBET (CO CIMCKOM BOIPOCOB OOydYaroIIuecs 3HAKOMSTCS B Haydaje M3y4YCHUS
pasnena).

IIkana nepesooa 6ani06 6 ommemKu nO NAMUOAITIbHOUL

cucmeme

Ommemka Konuuecmeo éepuvix omeemos na meopemuyeckue 60npocol
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omauuno) 5

3aaHus TPaKTUYECKON YacTH (KOHTPOJIbHBIC pabOThl) YACTHYHO B3STHI M3 OTKphITOro O0anka EI'D u
BIIP no maremaruke.

Ha BeImotHEHNE KOHTPOILHOM pabOTHI IO MaTeMaTHKE JaeTcs | akageMudecKkuii yac (45 MUHYT).

KonTpomnpHas pabota cocTouT ux 2-X yacTeil. B mepBoii 4acTu mpeasiaraeTcs BBIIOJIHUTD 4 3a1aHUs -
BbIOpaTh MpPaBWIbHBIN OTBET M3 YETHIPEX MpeaoKeHHBIX. Bo BTOpoil yacTu mpeanaraercss BBIIOJIHUTH 6
3a/laHui - 0hOPMUTH XOJ1 PEIICHUS U 3aMUCcaTh MOTYYCHHBIN OTBET.

3a mpaBWIbHOE BBIMOJIHEHHE JIIOOOTO 3a/1aHus MEPBOIl YacTh OOy4arouIuiics mojiydaeT oAWH Oasia.
[IpaBuiibHOE BBHITIONHEHHE 3aJaHUl BTOPOHM YacTh oleHWBaeTcs 2 Oamramu wiu 1 OalioM 3a 4acTHYHOE
pelieHue.

bamel, monmy4deHHbIE 32 BCE BBIMIOJHEHHBIC 3a/I1aHUS, CYMMUPYIOTCSL.

IIkana nepesooa 6annoe 6 ommemkKku no NAMUOATILHOIL

cucmeme
Ommemka Yucno 6annoe,
Heobxo0umoe 01 noJyueHus OmmemKu
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16




3.1 IIpamele u naockocmu 6 npocmpancmee

Oobpa3zoeamevHble pe3yiomamul, noonexcawjue npoeepke
(31emenmol):

JIP6 1, JIP6 9, JZIPG 11, JIPG 12, ZIPG 14.

APy 1, APy 14, OPy 15, APy 16, JIPy 18, 1Py 19.

OK 01, 0K 02, OK 03, OK 05, OK 07.

K 3.1

TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite Teopemy Iludaropa.

2. [Mepeuncnure ocHOBHBIC (UTYPHI B IIPOCTPAHCTBE.

3. Ilepeuncaute cnoco6bl 3aaaHMs TNIOCKOCTH.

4. I[Iponomxute Teopemy: «Ecimu oaHa U3 ABYyX MOapajUICNIbHBIX  IPSIMBIX
NepHeHIUKYJISIpHA TUNIOCKOCTH, TO...».

5. ITponomxure Teopemy: «Ecim paBe mnapauielbHBIE INUIOCKOCTH HEPECEKAOTCS
TPEThEH, TO...».

6. CdopmynupyiiTe onpeiesieHre IBYyTpPaHoOTO yIJia.

7. ChopmynupyiTe onpeaesiCeHue TPEXIpaHoro yria.

8. PackpoiiTe OHSATHE «YTOJ MEXAY NPSIMBIMU).

9. Ilepeuncnure B3aMMHOE pacnoioxeHue JABYX  MPSIMBIX B
OPOCTPAHCTBE

10. Kakue OpsiMbIC Ha3bIBAIOTCS napauieIbHbBIMHU B
npocTpaHCcTBE?

11. Kakue npsiMble Ha3bIBAIOTCA CKPEITUBAIOIIUMHUCS B IPOCTPAHCTBE?

12. Kaxkue npsMble Ha3bIBAIOTCA TEPIEHIUKYIAPHBIMU B IPOCTPAHCTBE?
13. Ilepeuncnure B3aMMHOE PACIOIOKEHHE MPAMOM M TNIOCKOCTH B IIPOCTPAHCTBE.
14. PackpoiiTe HoHATHE «YTOJI MEKIY IPSIMOIi H TLIOCKOCTBIO.

15. Packpoiite MTOHSTHE «ITapaIenbHOCTh IPSIMOiA n
TIIIOCKOCTH.

16. PackpoiiTe MOHATHE IIEPIIEHINKYIISPHOCTD MPSMO M TNTOCKOCTH.

17. Ilepeuncaure B3anMHOE pacIoJIOKEHUE ABYX IIJIOCKOCTEN B IIPOCTPAHCTBE.
18. PackpoiiTe MOHSATHE «yTOT MEXIY MIOCKOCTIMI.

19. PackpoiiTe MOHATHE «APATIETBHOCT TIOCKOCTEH .

20. PackpoiiTe MOHATHE «IEPIEHANKYIIPHOCTh MIIOCKOCTEH.

21. Kak HaiiTu pacCTOSHHE OT TOYKHU 70 TIPSIMOA?

22. Kak HaliTH paccTosHHE MEXKAy NpaAMbIMH? Kak HaWTH pacCTOSHUE MEXKIY
IJTIOCKOCTSIMU ?

23. IIponomxkure onpenenenue: «llepneHAUKyIAp — 3TO. .. ».

24. Tlponomxwure onpeneneHue: «HakmoHHAs — 3TO. .. ».

25. TIponomxwure onpenenenue: «[Ipoeknys HAKIIOHHOMN — 3TO. .. ».

26. TIlepeuuncnure cBOICTBA MAapaLUIEIBHOTO IPOSKTUPOBAHUS.

27. TlpuBenute TmpUMephl CHMMETPUI Ha IIJIOCKOCTH B TIPHPOJAE, HMCKYCCTBE,
apXUTEKTYypE.

28. TIlpuBenure nTpHMEPHl CHMMETPHH B IIPOCTPAHCTBE B IPHUPOJE, HCKYCCTBE,
ApXUTEKTYypE.

29. B uem oT/IMuME MOHSTHE «IBHYKSHHUE» OT MOHSITHS

«IIOBOPOT»?

KoHTpoJbHasa padora Oo6s3aTre/ibHasA YacTh

Ilpu pewenuu 3a0anuii 1-4 3anuuwiume npaguIbHLII OMEEN U3 YeMbIPex NPeOdl0HCeHHbIX.
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l. (1 6amn) Paciuugpyiite kpaTKyto 3anuck: acf.

A) TOUKa a MPHUHAJIEKUT IUIOCKOCTUS; B) Touka a nmpuHaiexxuT npsamoiiff; B) npsMas a
NMPUHAIUIEKUT IUIockocTHf ;' T') mpsiMas a repecekaeT II0CKOCThA.

2. (1 6amn) I[Mpsimeie AB u C/] ckpemnBaroTcs. Kakoe pacnosnoxkenue umeroT npsimeie AC u
BA?

A) napannensHble; b) nepnienaukyssipasle; B) ckpemmuBarorcs; ') nepecekarorcsi.

3.(1 6amr) ILiockoctu & wu B wumeror 1 o6myr0 Touky. KakoBo uX B3auMHOE
pacrniosioxkenue?

A) mapamensHbl;, b) nepecekarorcs no npsimoii; B) coBmagarot; I') ckpemmBaroTcsi.

4. (1 ©Oamn) Ecmm npsmas, IIpOBEACHHAas Ha IUJIOCKOCTH qepes
OCHOBaHHE HAKJIOHHOW, NEepNEeHAUKYJISIpHA €€ MPOEKIIMH, TO OHA...

A) meprieHAUKYJISIpHA M caMOW HaKJIOHHOW; B) mapamsenbHa M camMoil HakJIOHHOW; B)
CKPENIMBAETCS C HaKJIOHHOM; [') mepneHauKyIsipHa OCHOBAaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 peuieHus U ROJIY4eHHbLIL OHEem.

5. (2 6anma) Yepes3 koHLBI oTpe3ka AB u ero cepeauny M mnpoBeneHbI NapajjieiabHbIC
npsiMble, TIEPECEKAIOIINE HEKOTOPYIO MJIOCKOCTh B TOUKax A1, B1 1 M. Halinute miinay oTpes3ka
MM, ecnu oTpe3ok AB He mepecekaeT miIockocTh u eciau AA1=6,8cm, BB1=7,4cm. (2 Ganma)
IIpsmbie AC, AB u AJl nonapHo nepneHaukyJsipHbel. Halaure orpe3ok C/, ecnu AB=5 cwm,
BC=13 cm, AJI=9 cm.

6. (2 6amna) M3 TOYKH K TNIOCKOCTH MPOBEACHBI IBE HaKJIOHHBIE. Haliure minHbI 00111eTO
NepPHEeHAUKYJIISIPa, €CIIHM MPOCSKIIMU HAKIOHHBIX OTHOCATCS Kak 2:3 M AJIMHBI HAKJIOHHBIX PaBHBI
23 cmu 33 cm.

7. (2 6amna) Haueptuts kyo ABCHA1B1C1 1. I[Toctpouts Touky KE AB, Touxky MEJJ1:C,
otpe3ok PEEA B C;.

JonoJHuTeIbHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO8aHUE peUIeHUA U NOAYUEHHbLU
omeem.

8. (3 6amma) Pa3oute nBeTHUK Kpyriaoi ¢opmel (R=2 M) Ha gacTu pa3nuyHON TIJIOIIAIH.
PaccuuTaTh KOJTMYECTBO Ca)KEHIIEB IIBETOB IS KaXXJI0Tro cekTtopa. OpopMuTh cxeMmy IIBETHHUKA.
Hanpuwmep:

ITAJIOHBI OTBETOB:

Home pl 2 3 4 S 6 7 8 9
3aaH
Hsi

OrBer B B b A 7,1 15 9 - -
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3.2 Koopounametr u eexmoput

Oobpa3zoeamevHble pe3yiomamul, noonexcawjue npoeepke
(31emenmol):

JAP6 1, AP6 9, AP6 11, JIPG 12, 1P6 13.

APy 1, APy 14, 1Py 15, 1Py 16, 1Py 17, APy 19.

OK 01, 0K 02, OK 03, OK 05, OK 07.

IIK 3.1.

TeopernuyecKkue BONPOCHI:

1 W3 dyero cocTouT npsiMOyToJibHasi CUCTEMAa KOOPAUHAT B IMIPOCTPAHCTBE?
2 Ecnu Touka 1eXUT B INIOCKOCTH Xy, Kakasi KOOpJinHaTa y Hee HyJieBasi?
3 ITpuBenuTe npuMep KOOpAUHAT TOUKHU A, KOTOpasi JIEKUT HA OCH Z.

4 PackpoiiTe moHsITUE «KBEKTOP».

5. Kak HailTu KoOpZAMHATBI BEKTOpa?

6 Ilepeuncnure U packpoiiTe mpaBuiia CJI0KEHUSI BEKTOPOB.

7 Kakue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

8 Kakue BeKTOpbI Ha3bIBAIOTCS NIEPIEHAUKYIISIPHBIMU ?

9 Yemy paBHO CKaAJIIPHOE MPOU3BEAECHUE BEKTOPOB?

10. Kax HaiiTH BEKTOpPHOE MPOU3BEICHUE BEKTOPOB?

11. UYemy paBeH yroa MexIy BEKTOpaMu?

12. TIIpuBeaure nmpuMep MaTPUILI 2%2.

13. TIlpuBeaurte mpuMep MaTPHILBI 3%3.
KoHTpoOJabHas1 padora

Oo6s13aTeabHas YaCTh

IlIpu pewenuu 3a0anun 1-4 3anuwiume npPaAGUILHBIIL OmMeEem U3 UYemblpex
nPeod10IHCEHHbIX.

1. (1 6anmm) Hauer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2).

Kakwue u3 HUX nexat Ha KoopAuHaTHOU nipsimoii Oy?

A)A;B)B;B)C, I A.

2. (1 ©6anm) Kakme wu3 BexktopoB a(l1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBAsSIOTCS
€IUHUYHBIMU ?

A)a;b)c; B)B; ') p.

3. (1 6ann) Kakue u3 Bexktopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KOJLTMHEAPHBI?

A) a, B; b) c, B; B) a, c; I') kosutnaeapHbIX BekTOopoB HeT. (1 O6amm) Jlanbr Toukn A(2,0,5),
B(2,4,-2) C(-2,6,3). CepenuHoit KakoTo OoTpe3Ka siBisercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Ilpu ewvinonnenuu 3adanuit 5-8 3anuuwiume X00 pewteHUs U NOJIYYEHHbBII OMeEem.

4. (2 Oamra) JlaHbl BEKTOPbI a(-6,0,8) , B(-3,2,-6). Haitinure
CKaJISIPHOE TIPOU3BEICHUE BEKTOPOB.

5. (2 6amma) Ilpm Kakux 3HAYEHHSX 71 BEKTOPHBIA (4, é(1,2,n
MEPIEHIUKYISPHBI?) n,2), )

6. (2 O6amma) Jlamwer BekTOpbl a(-6,0,8), B(-3,2,-6). Hailinmure KOCHMHYC YyrIjla MEXIYy
BEKTOPaMH.

7. (2 6amna) Jokaxure, uyto deThipéxyronbHuk ABC/l sBisieTcss poMOOM, €CiIu:
A(6,7,8), B(8,2,6), C(4.3,2), JI(2,84).

JonoJHuTeIbHAA YaCTh
Ilpu evinonnenuu 3aoanus 9 3anuumiume xo00, 000CHOBAHUE PEUICHUA U NOJYYEHHLLU
omeem.
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8. (3 OGamna) Maker KIyMOBI TIpeICTaBJI€H Ha KOOPAWHATHOW TUIOCKOCTH. Haiimure
MJIOIAAb KIIyMOBI (4eThIPEXYTOJbHUKA), BEPIIMHBI KOTOPOTO UMEIOT KoopauHathl (8;0), (10;8),

(2;10), g0;2).

101

Y] S S ———

[ & 0 =

ITAJIOHBI OTBETOB:

Home pl 2 3 4 5 6 7 8 9
3agaH
sl
OtBer B B A B -30 -1 -3/7 - 68
3.30cnosvr mpuzonomempuu. Tpuzonomempuueckue @ynkuyuu 15. TIle
Oopa3zoeamevHble pe3yiomamul, noonexcawjue peuucnure
npoeepke (31emenmut): cn
JIPo 1, IP6 3, IPG 5, J1IPO 14. 0OCOOBI
APy 1, APy 6, 1Py 7, APy 8, 1Py 18, APy 19. pe
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06. IICHUS
TP
TeopeTnyeckue BONPOCHI: UTOHOMETPHYEC
1. Yemy paBeH yroJj B OJIMH pajiiaH? KHX YPABHCHHUII.
2. B Kkakux 4YeTBepTSIX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS . 16. Pa
y=sinX OpUHUMAET MOJOKUTESIIbHBIC 3HAYCHUS ? CKpOHUTE
3. B kakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (QyHKIHS y= al
COSX IPUHUMAET OTPULIATEIILHBIE 3HAYEHHUS? roputm
4, IIponomxkurte onpenenenue: «KCHHYC OCTPOro yriia — 3TO...». pe
5. ITponomxute onpenenenue: «Kocunyc ocTporo yria — 37T0...». HHeHHA on
6. IIponomxkure onpenenenue: « TaHreHC OCTPOro yria — 3TO. .. ». HOPO/IHBIX
7. Cdopmymnupyiite OCHOBHOE TPUTOHOMETPH
TPUTOHOMETPHUYECKOE TOXKIECTBO. YEeCKHUX
8. Yemy paBHO IpOU3BEZICHUE tgx*ctgx? YpaBHEHUU
9. Yemy paseH sin(2x)? ChopMyaupyiTe IpaBUiIO BEIYUCICHUS. HnepBoro
10. Uemy pasen cos(2x)? ChopMyaupyiTe MpaBHIIO BEIYHCICHUS. [opsiaKa.
11. TIlepeuucnaure TpuUroHOMeTpUUecKHe (YHKIHUH, YKAKUTE . 17. Pa
MEPUOIEL. CKpOUTC
12. UYemy paBes nepuona GyHKIHH y=cos(4x)? al
13. emy paBeH nepuon QyHKIUN y=cos(x/4)? ToputM .
14. Onpenenure o61acth 3HaYeHUs GYHKIUU y=3c0s(5X)? O —— P

13



OJTHOPOJHBIX TPUTOHOMETPHUYECKUX YPaBHEHUI BTOPOTO HOPSAIAKA. HOIYYEHHbBLI
omeem.

KoHTpoJabHasi padora O0sizaTe/ibHAS YACTh 5.2
IlIpu pewenuu 3adanuii 1-4 3dnuuwiume? npagunvHvlii. omeem u3 6ania)
uemulpex npeodloHceHHbIX. Bpraucnure: sin

. AB T z
1. (1 6aiur) B AABC sinC= . Kakas u3 cTopoH siBisiercst + cos .
runoreny3oii AABC? A) AB; B) AC; B) BC, I') CB. _
2. (1 6ayn) Yriom Kakou dyeTBeptH sasisercsa yroa o=400°? A) I; B) II; B) 6. (2
L ) I'V. Oara)
3. (1 6ann) Kakue n3 QpyHKIu sBIsTIOTC 9€THBIMA? A) y=sin x; B) y=cos Haiinur
x; B) y=tg x; I') y= ctg x. e 3HA4YCHUE
1 BBIpaKCHU
4. (1 6ann) Kakue 3 unces siBASIIOTCSI KOPHEM YPAaBHEHHUS COS X = 29
2 4arccos—
A) x=* ; B) x=" ; B) x=* ; I') x=2%. 2
6 3 2 3 - 4arcsin
Ilpu ewvinonnenuu 3adanuit  5-8 3anuwiume Xx00 peuwieHusa U
—2
(2
2

7. (2 6amna) Jlokaxkure TOXIAeCTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6ana) Pemmure ypaBHenue: sin’ x - 4 sin x + 3 =0.

JonoJHuTeIbHAA YaCTh
Ilpu evinonnenuu 3aoanus 9 3anuwiume x00, 000CHOBAHUE peUleHUA U NOIYYEHHBLU

omeem.

xt y=w

9. (3 Oamwra) Pemmre cucremy ypaBHCHHMH: | sin x+sin y=2

9TaJIOHBI OTBETOB:

Ho 2 6 8 9
Me P
3agaH
us
OTB A 21 iy (
eT +2 7n 19
2
n z +
ne 2 2
V4 neZzZ
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3.4 Ilpouseoonan pynkyuu, ee npumenenue

Oopa3zoeameibHble pe3yiomamol, noonesxcawiue npoeepke
(31emenmeot):

JIP6 1, J1P6 4, JIPG 6, JIPG 14.

APy 1, 1Py 6, APy 7, 1Py 8, Py 9, Py 10, 1Py 11, 1Py 18, JIPy

19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 3.1.

TeopernyecKkye BONPOCHI:

1. IIponomxkurte onpenenenue: «IlocienqoBarenbHOCTb — 3TO...».

2. ITpuBenuTe npumep apudMETHUECKOM IMIPOTrPECCHUH.

3. I[IpuBenuTe npuMep reOMETPUIECKOM MPOTPECCUU.

4. ITpuBenure npumep OECKOHEYHO yOrnIBaromieit
reOMETPUYECKON NPOTrPECCUMH.

5. ITponomxute onpenenenue: «IIpousBoanas — 3to.. . ».

6. Packpoiite reoMeTpU4eCKUU CMBICI ITPOU3BOIHOM.

7. IIponomxkurte onpenenenue: «KacarenpbHas — 3TO...».

8. Packpoiite pu3ndeckuii CMBICT TTPOU3BOIHOM.

9. Ilepeuncnure npaBuiia BEIMUCIEHUS NPOU3BOHBIX.

10. UYemy paBHa mpou3BOIHAS CTEIEHHON (QYyHKIHHA?

11. UYemy paBHa MpoM3BOIHAS IPOU3BEICHUS?

12. UYemy paBHA IPOU3BOIHAS YACTHOTO?

13. UYemy paBHA mIpoH3BOIHAS CIIOKHOM (DYHKITUH?

14. CohopmynupyiiTe NpU3HAK BO3pacTaHUs (YHKITHH.

15. Cdopmynupyiite npusHak yObIBaHUS (YHKIHH.

16. CdopmynupyiiTe mpU3HAK TOYKH MAKCUMYyMa (QyHKITHH.
17. CdopmynupyiiTe Npu3HAK TOYKU MUHUMYMA (DYyHKITUH.

1 8 . COCTaBBTC aJII‘OpI/ITM pemeHI/m 3a1a4 Ha HaAXO0XICHUA
HanOOJIBIIET0 U HAMMEHBIIIETO 3HAaUCHU ST (DYHKITUN HA OTpe3Ke?

19. Cocrasbte AJITOPUTM HCCIIEIOBAHUS U MMOCTPOCHUS Tpaduka (PyHKIIUU C TIOMOIIBIO
OPOU3BOJIHOM.

20. Kak HaiiTH BEpTUKAILHYIO aCUMOTOTY Tpaduka GyHKIUN?

KoHTpoabHasi padora O0si3aTe/IbHAA YaCTh
Ilpu pewenuu 3a0anuii I1-4 3anuwiume npasuIbHBLL OMEem U3 UYemblpex
RPeonoIHCEHHbIX.

1. (1 6ann) Uemy paBHa Tpou3BoAHAS PYHKIIMH y=COS>X?

A) y'=—sin’x; B)y’=- 2 sin’x; B) y’=-2cos x sinx; I') y'=2cos x.

2. (1 6ann) Io kakoii u3 GOPMyJT BEIYUCIISIETCS MPOU3BOAHAS MPOU3BEICHUA? U u'v
—uy’

A) (u+v)'=u’+v’; B) (uv)’=u'v+uv’; B)( )= 2 ; D)(f(g(x) =t

(g(x)*g ().
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(1 6ann) Pemmre ypasaenue f'(x)=0, ecnu f(x)=3x> — 6x +4. Bribepure oTBeT.

A)1;b)-1;B)4;T) -4.

4. (1 ©OGamm) Ha pwucynke wuzobpaxkeH rpaduk OPpOU3BOAHON (GYHKIHH f(X),
onpeneneHHou Ha unrepnalie (—10; 8). Halinure koam4decTBO TOUECK MakcuMyma GyHKIIHUH f(x) Ha
oTpeske [—9;6].

T
AT, PR

A)5;B)4;B)2;T) 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 peuieHus U ROJIY4eHHbLIL OHEem.
5. (2 OGamna) MarepuaigpHas TOYKa JBHIXKETCS  MNPSAMOJIMHEWHO IO  3aKOHY

4 3 2
xX(r) = =17+ 61" — 41" +5t 5 (T1€ x— paccTossHUE OT TOYKH OTCYETA B METPAX, {— BPEMS B
CEeKyH/Iax, U3MEPEHHOE C Havajia ABW>XeHUs). Hainure ee ckopocTh (B M/C) B MOMEHT BPpEMEHU
tr=3c.
6. (2 6anna) Ha pucynke nzobpax€n rpaduk ¢pyHKmuu y = f(x) U KacaTeabHass K HEMY B

TO4YKe ¢ abcrmccoit xo. Haiimure 3HaueHne mpou3BOAHON PYHKIIUHU f(x) B TOUKE Xo.
YA

[

(x=2)(x13)

7.(2 6anna) PemmnTe HEpaBEHCTBO: >
(x-8)
8. (2 6anna) Uccnenosats ¢pyHkImo f(x)=x> — 3X U MOCTPOUTH €& rpaduk.

JonoJiHUTeIbHAsE __YacTh _Ilpu BRIMOTHEHWM 3afaHus 9 3amuIIATE XO0JI, 0OOCHOBaHUE
pEUICHUS U MMOJTyYCHHBINA OTBET.

9. (3 OGamma) dupme «CagoBom» BBIJICISIIOT YYacTOK 3eMiH 1omaasio 100 M2,
IIpennararor yeTblpe ydyacTka pa3HbIX pa3mMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTtok
oa00puUT mUpeKTop (pUupmbI

«CangoBoay, y9UTBIBas, YTO HEOOXOAUMO OyAET MOCTABUTH 3a00p MO TIepuMeTpy?

ITAJIOHBI OTBETOB:
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Home pl 5 6 7 9

3agaH

s

OTBeT B 8 1,25 (-3; 10x1
2), (8; 0
+o0)
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3.5 Mmnozozpannuku u mena epanieHus

OobpaszoseamenvHble pe3ynvmameol, noonexcawjue npoeepke
(31emenmol):

JAP6 1, 1P6 6, IP6 9, PG 10, Z1P6 11, IPG 12, JIP6 14.

APy 1, APy 12, APy 13, APy 14, APy 15, APy 16, APy 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 1.4, IIK 2.2.

Teopernueckye BONPOCHI:

1. IIponomkure onpeneneHne: «MHOrOrpaHHUK — 3TO.. . ».

2. IIponomxkurte onpenenenue: «lIpusma —31o...».

3. IIponomxure OTIpeJICIICHHUE: «I TpssMOYTONBHBIN
napaieJIienuIies] — 3TO. . . ».

4, IMponomxute onpeneneumne: «Kyo —aTo...».

5. ITponomxure onpenenenue: «llupamuaa —310...».

6. Chopmymupyiite CBOMCTBO O  IPOTHUBOJISKAIIHUX rpaHsax
napauJienenunena.

7. CdhopmynupyiTe CBOMCTBO O AHArOHAJISIX MTapajuiejienuIieaa.

8. Chopmynupyiite CBOMCTBO O  IuaroHajiv U JIMHEUHBIX
pa3Mepax npsiMOyTOJIbHOTO MapalijieJICTIUIIe/1a.

9. Kakas nmpu3ma Ha3zbIBaeTCs MPSIMOM?

10. Kaxas npusma Ha3bIBAETCA IPABHILHON?

11. PackpoiiTe MOHsATHE «ITPABHIHHAS ITHPAMHJIA.

12. Yro takoe anodemMa MpaBHILHON MUPAMUIEI?

13. B dYeM oOTAMYHME TMIONHOHW ITOBEPXHOCTH TIPU3MBI OT IIOJHOHW MOBEPXHOCTH
nupamMuabl?

14. Coopmynupyiite TeopemMy o BBIYUCIICHUH OOKOBOIA
MOBEPXHOCTH MPSIMOU MPU3MBI.

15. Coopmynupyiite TeopemMy o BBIYUCIICHUU OOKOBOIA
MOBEPXHOCTH NMPABUILHOU MUPaMHUBbI.

16. Hazosure npeaMeThbl U3 BallIeHh npodecCUOHAITBHOMU
NeSITEeJIbHOCTH, KOTOPbIE UMEIOT (POPMbI MHOT'OT'PaHHHUKOB.

17. Kakue MHOTOI'PaHHUKU Ha3bIBAIOTCA HpaBUJIbHBIMU?

[MepeuncnuTe MPaBUILHBIE MHOTOTPAHHUKH.
18. TIIpomomxure onpeneneuue: « L{umuuap — 3T0. ..».
19. TIlIponomxute onpenenenue: «KoHyc —3T0. . .».
20. TIIpomomxwuTe onpeneneHue: «Y CeUeHHBIH KOHYC — 3TO. . .».

21. Tponomxute onpenencuue: «Illap — 3T0...».

22. Yro sBAsieTCs BBICOTOM YCEUEHHOTO KOHYyca?

23. UYro SIBJISICTCSI OCEBBIM CeYCHUEM LUJIAH]IPA, KOHycCa,
YCE€UEHHOIo KOHyca, 1mapa?

24. TlepeuucnuTe eIUHMIII M3MEPEHHUs ILIOMIANH, 00bemMa. UeMy paBHO OTHOIIEHHE
JIOMIAJICH TMTOBEPXHOCTEH MOJOOHBIX PUTYP B MPOCTPAHCTBE?

25. UYemy  paBHO OTHOILIEHHE 00BEeMOB MOOOHBIX ¢uryp B
npocTpaHcTBe?

26. Hazosure MTpEIMETHI u3 BaIlci npodeccroHaIbHO

NeSITEIbHOCTH, KOTOPbIE UMEIOT (DOPMBI TEJ BPAILICHUSI.

KoHTpoJgLHass padoTra O0s13aTeILbHAA YACTD
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Ilpu pewenuu 3a0anuii I1-4 3anuwiume npasunbHBLL OMEem U3 UYemblpex
nPeOnoIHCEHHBIX.

1. (1 Oarur) B  kakux eaNHUIaX U3MepsieTCs IUIOIAb
MOBEPXHOCTHU MHOTOTPAaHHHUKA?

A) B rpanycax; b) B merpax; B) B kBampaTtHbIX MmeTpax; ') B JAByrpaHHBIX rpagycax.

2.(1 6amn) ITnomane 60KOBO MOBEPXHOCTH TIPH3MBI BEIYHUCISETCS 110 (hOPMYyJIE:

A) S = Ssox + 2 SOCH.; B) S6ox =Pocs™H; B) S = bsox + S SOCH; I') S60k

=2Pocu™H.

3. (1 ©OGamm) UYrto sBIsieTCS OCEBBIM CEUEHHEM YCEYEeHHOro Kouyca? A)
paBHOOEIPEHHBIN TPEYTOJIBLHUK; b) paBHOOEIpEeHHAsT TpaTIeIus;

B) npsimoyronsHuk; I') npsiMoyrosbHas Tparenus.

4. (1 6amr) Kakas ¢purypa noiaydaercs Npy BPAIIEHUH NPIMOYTOILHOTO TPEYTrOIbHUKA
BOKPYT OJTHOTO U3 CBOUX KareToB?

A) xonyc; b) yceuennslit konyc; B) mupamuna; I') yceueHHas nmupamMuaa.

Ilpu evinonnenuu 3a0anuit 5-8 3anuniume x00 pewteHus U NOJIYYEHHbLI Omeem.

5. (2 6amra) Pe6po ocHOBaHMS MPABHIIBHON TPEYTONBHOM MUpaMu bl 3 M, anodema 6M.
Haiigure muiomais 60KOBOI MOBEPXHOCTH HNUPAMH/IBI.

6. (2 6amna) [lnaronans kyba paBHa Haiinure ero oobem.

7.(2 6amra) TIpsMOYrOIBHUK CO CTOpOHaMK, /@ U 3CM BpaIlaeTcsl BOKPYT OOJbILIEH
cTopoHbl. Haiiiute 00beM, miromaau O0OKOBOW U MOJIHOW TMTOBEPXHOCTEH MOTYYSHHOTO Tea.

8. (2 6amna) BBUHCINTE MOBEPXHOCTh KPOHBI KYCTApHUKA, MMEIOIIEro (opMy Imapa
paauyca 0,5 m. B oTBeT 3anmuiuvTe 4ucio, JISJI€HHOE Ha TT.

JONnoJHUTEJIbHA YaACTh

Ilpu ewvinonnenuu 3aoanus 9 3anuwiume X00, 000CHOBAHUE peUIEeHUA U NOTYYEHHOLU
omeem. (3 6a1na)

Co3oamb mooeny Kiaymovl, umernouiei opmy KOMOUHUPOBAHHOZ0 2€0MEemMPUUECKO20
mena, 6bINOJIHUML Heo0Xo0umvle pacuemst (NAOUWLAOL, 00BEM, KOJIUUECMBO U BUObLL
cajxicenuea).

[Ipenmnonaraembie MOEIHN KITyMO:

ITAaJIOHBI OTBETOB:

Home pl 2 3 4 5 6 7 8 9
3a1aH
Vst
OTBeT B b b A 27 2744 72 T 1 -
48 ;
64 Tt
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3.6 Ilepeooopasznan ¢pynkyuu, ee npumenenue

OobpaszoseamenvHble pe3yibmameot, noonexcawjue npoeepke
(31emenmol):

JAP6 1, IP6 4, JIP6 6, /IPG 14.

APy 1, 1Py 6, APy 7, APy 8, APy 9, 1Py 10, APy 11, APy 18, 1Py

19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 1.4, TIK 2.2.

TeopeTnuyecKkrue BONIPOCHI:

1. I[Mponomxute onpenencuue: «Pynknus F(X) HazpiBaeTcs .. .».

2. Packporite reoOMETPUYECKUU CMBICII OIIPEECIIEHHOI O
UHTErpaa.

3. IIponomxkure onpenencuue: «KpuBoiauHeiHass Tpanenusi — 3TO...».

4. Chopmynupyiite dpopmyny Hrrorona-Jleitbnuma.

5. B gem 3akirodaeTrcst oOmIrii BUI BCEX MEPBOOOPA3HBIX ?

6. Ilepeuncnure npaBuiia BEBIYMCIEHUSI UHTETPAJIOB.

KoHTpoabHasi padora O0si3aTe/IbHAA YaCTh

Ilpu pewenuu 3a0anuii I1-4 3anuwiume npPasuIbHBLIL OMEem U3 UYemblpex
RPeOoIHCEHHBIX.

1. (1 ©OGamn) Jlns  kakoi n3  (pyHKIMH byHsKIIIS F(x)=x>-3x>+1
SIBJISIETCSI TIEpBOOOpa3HOI?

A) f(x)=3(x2-2); B) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I') f(x)=3x>2-6X.

1
2. (1 6ann) Jana ¢yakuus f(x)= 3x>+1. Uemy pasaa F(1) A)2; 5)4; B)6; ) 1.
3. (1 6an) OOuMii BUA Bcex nepBooodpa3zHbix Ay f(x)=sinx?
A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2
4. (1 6amn) Beuucaure onpeaeneHHbIi HHTErpa [xdx.
1
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu ewvinonnenuu 3adanuit 5-8 3anuuwiume X00 peuwteHUs U NOJIYYEHHbBLI OMeEem.

5. (2 ©Ganna) ABnsiercs m  F(x)=x>-3x+1 nepBooOpa3zHOM JUIs
dysxmn f(x)=3(x2-1)?

6. (2 6anna) 3anaiite nepoobpasHyro F(x) mna ¢ysxmum f(x)=3x2-2X, €clau H3BECTHBI
KoopauHathl TOuku M (1, 4) rpaduka F(x). (2 6amna) Ha pucynke nzobpakeH rpaduk GyHKIIumn
y=1f(x), onpenenéunoii Ha uarepnane (—3; 11). Haiinure HauMeHbIliee 3HaYeHUE PYHKIINU f(X)HA
oTpeske [2;9,5].

y

A : v = flx)
3 : | "R 5
) / ‘-,l 11
NN N X
AVZEAVA ]

7. (2 6amna) Ha pucynke mn3zoOpakeH rpaduk HekoTtopou pynkmum y=f(x). Iloms3ysch
PUCYHKOM, BBIYHCIIMTE OIIPEIACICHHBIA WHTErpai

5
[f (x)dx.
1
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JonoJaHuTeIbHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO8aHUE peUIeHUA U NOTYUEHHbLU
omeem.

8. (3 Gayma) BeryucauTh miIomank KIyMOBI, TIEPUMETP KOTOPOUW OTpaHUYHUBAIOT JIMHUH
y=0, y=x, y=-2x+6. Pemuth aBymMs cnocobamu. Caenars 4epTeK.

ITAJIOHBbI OTBETOB:

Ho 1 2 3 4 5 6 7 8 9
Me p
3aj
aAH UA
OT r A b r na x3- -3 12 3
BCT X2
+4
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3.7 Cmenenu u kopuu. Cmenennasn hynkyus

OobpaszoseamenvHble pe3ynrvmameol, noonexcawjue npoeepke
(31emenmol):

JAP6 1, 1P6 2, IP6 3, AP6 5, /IPG 6, /IPG 14.

APy 1, APy 5, APy 6, 1Py 7, APy 8, APy 18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnueckue BONPOCHI:

1. Cdopmynupyiite onpeiesieHue CTEIIeHHON (DyHKITUH.

2. Ilepeuncnure CBOMCTBA CTETICHHOU byHKIIIN C  LEJIbIM
OKa3aTeJIEM.

3. Ilepeuncnure CBOMCTBA CTEIICHU C JEUCTBUTEILHBIM
nokaszaresieM. [IpuBeaure npuMepsl.

4, Ilepeuncnure CBOMCTBA KOpHS HAaTypaJIbHOM CTENECHHU.
IIpuBenure npuMepsbl

5. Ha 4ro HeoOxoauMo o0paTuTh BHHUMaHUE Npu  pEUICHUU
UPPaAILlMOHAIIBHOTO YPABHEHHUS YETHOM CTENEHU?

6. YeMmy paBeH KOpEHb YETHOW CTEeNeHUu H3 oTpullareabHoro uucia? IlpuBeaure
opuMep.

7. Yemy paBeH KOpPEHb HEUETHOM CTEINEHW W3 oTpularenabHoro yucia? IlpuBenure
opuMep.

8. Ha 4qTo CTOUT oOpaTuTh BHUMAaHHE nopu pelieHuu

UppalMoOHaJIBLHBIX, JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB?

KoHTpoabHasi padora O0sizaTe/IbHAA YaCTh
Ilpu pewenuu 3a0anuii I1-4 3anuwiume npPasuIbHBLIL OMEem U3 UYemblpex
nPeonoIHCEHHBIX.

1. (1 6amm) Mexay KaKuMH JIByMSI HATypaJIbHBIMU YUCIIaMU HaXOAUTCS YUCIIO % 19?
A)19u20;b)2u3;B)18u19;1)3 u4.
2. (1 6ann) OnpenenuTe KOpeHb ypaBHeHus x°=125 A) 3.; 5) -3; B)-5; ") 5.

3. (1 6amr) Pacnonoxkute B MOpsAKE BO3pACTAHMS 4YHCHIA: 2; gf 5; f} 17

2t st et ds ezt ntrads
4. (1 OGamn) YMHOXKas qucjia € OJWHAKOBBIM OCHOBaHHUEM, ux
CTEIEHHU. .. 7
A) ymHoxaem; b) nemum; B) ckimagpiBaem; ') oTHEMaem.
4558 . 2.9
Ilpu ewvinonnenuu 3adanuit 5-8 3anuuwiume Xx00 pemw&wﬂyqeunbm omeem.
5. (2 6anma) Haiinute 3HaueHUE BbIPA>KSHUS a= npu a=7/.

2

6. (2 O6aiuta) Haligute 3Ha4YeHUE BBIPAXKSHUS (\/ﬁ+ \/g) -

7. (2 6anma) Paccrositnue ot HabGmromaresisi, Haxosmierobs -Hq/9_660m>m01“4 BEICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 10 HAOIOgaeMoil UM

JIMHUW TOPH30HTA BBIUYHCIHsIETCS 1o (Gopmyie ] — , tne R=6400 kM —
panuyc 3emin. C Kakoil BBICOTHI T'OPU30HT BHACH Ha PaCCTOSHUM kujoMeTpoB? OTBeT
BBIpAa3UTE B KMJIOMETpax.

8. (2 6anna) Pemnre ypaBHEeHUE

vV =32 —x=2.
JlomoJHUTEJILHAA YACTh

Ilpu evinonnenuu 3aoanusn 9 3anuwiume x00, 000CHOBAHUE peUIeHUA U NOJIYYEHHBLU
omeem.
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9. (3 6anna) Pemnre rpaduyecku cucTeMy ypaBHEHHUN: {

y=Vx

y=x
ITAJIOHBI OTBETOB:
Home pl 2 S 7 8 9
3aaaH
nus
OTBeT b T 49 0,18 -36 (1; 1)
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3.8 Tlokazamenvnan hynkuyusn

Oobpa3zoeameivbHble pe3yiomamol, noonesxcawiue npoeepke
(31emenmot):

JIP6 1, AP6 2, JIPG 3, JIP6 4, /IPG 5, JIPG 6, JIPG 14.

APy 1, APy 5, APy 6, 1Py 7, APy 8, APy 18, 1Py 19.

OK 1,0K2,0K3,0K4,0K5,0K6.

TeopeTnyecKHe BONMPOCHI:

1. ChopmymupyiTe onpeiesiecHue MoKa3aTeIbHONW (PyHKITHUH.

2. Ilepeuncnure cBOMCTBA ITOKA3aTEILHON (PYHKIIUH.

3. INepeuncaure cnocoObI pelIeHus TOKa3aTeIbHbBIX YPaBHECHUIA.

4, Chopmynupyiite npaBUIIO peuieHus OPOCTEUIITNX
NOKa3aTeJIbHbIX HEPABEHCTB.

5. B uem 3aKJTI0YaeTCsI rpaduyueckuit C11I0c00 penieHus
YPaBHEHUU.

6. IIpuBenure opuMep (b yHKIIMOHATBHOM 3aBUCUMOCTH

MOKa3aTeJIbHON (PYHKIIUN U3 peaTbHOM KU3HU.

KoHTpOJLHAS padoTa

Oo0s3aTeJIbHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npPasuIbHBLIL OMEem U3 UYemblpex
nPeOnoIHCEHHBIX.

1. (1 o6amn) Ilpum kakom 3HadyeHUHU a QYHKIMA y=a* ObIBaeT Ha Bcel oO0JacTu
orpenesicHus?

4 1
A)a=; B)a=8,25;B)a=;I)a=\3.

3 8
2. (1 o6amn) Ha pucynke uzobOpaxén rpaduk ¢yHKnum Buaa f(x)=a*. Haiigute
3HaueHue f(2).
VA
S| 1
- :]
ol 1. x

A)25.;B)5;B)32; ") HeT BepHOTO OTBETA.

X
2 3. (1 6amn) dyukuus 3amaHa dopmymoit: f(x)= 1 (. Yemy paBro f(-
)? 2

1 _
4A) 5 B) -4 B) 4 )2,
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4 ( 1 )x_l3 _ 5 (1 6amm) Kopenb ypapHerus ?

A)12,5;B5)13;B) 14;T) 15. 9

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume Xx00 pewieHus U NOJIYYEHHBLIL OMEem.

5. (2 6amna) Haitnure kopeHsb ypaBHeHHs 3X2-5%3%=]2

6. (2 6anma) CKOJIBKO LEIIBIX PEIICHUN HMeeT HepaBeHCTBO 1 <7%

<492

7. (2 6ana) Haiinure Touky MakcuMmyma pyHKITAN o) 5_8x—x2

8.(2 Oamna) B xone pacnaga paamoakTUBHOTO U30TOMNA €0 Mac% —

YMEHBIIIAETCA 110 3aKOHY m(l‘) = my - 2—1/ T’ TI€ mo— HadaJibHas Macca usorora, t —
BpeMs, IPOLIEAIIee OT HA4YaJIbHOI'O MOMEHTA, 7' — nepuon nojypacnana. B HagyaabHbIM MOMEHT
BpeMeHHu mMacca uzoromna 184 mr. Ilepuon ero nmomypacnana cocrasisieT 7 MuH. Halinure, yepes
CKOJIBKO MHUHYT Macca U30Tora OyaeT paBHa 23 Mr.

JONoJIHUTEJIbHA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000OCHOBAHUE PEUIEHU U NOYUEHHDbLU
omeem.

—2 x=0
9. (3 6amna) Pemmte rpadmyeckn cucTeMy ypaBHEHUIA: {y . . 220
y—2'=
ITaJIOHBbI OTBETOB:
Home p |1 2 3 4 S 6 7 8 9
3aaH ud
OtBer B A B A 1 2 -4 21 2;4)
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3.9 Jozapugpmut. Jlocapupmuueckasn pynkuyusn

OobpaszoseamenvHble pe3ynvmameol, noonexcawjue npoeepke
(31emenmol):

JAP6 1, IP6 2, JIP6 3, IP6 4, JIP6 5, JIP6 6, /IP6 14.

APy 1, APy 5, APy 6, 1Py 7, APy 8, APy 18, JIPy 19.

OK1,0K2,0K3,0K4,0K5,0Ko6.

TeopeTnuyecKkrue BONIPOCHI:

1. Chopmynupyite omnpenesieHue JorapupMudeckon (HyHKITHH.

2. [lepeuncnaure cBOMCTBaA JIOTapU(PMHUUECKON (YyHKIIHH.

3. IMponomxute onpenenenue: «Jlorapudm —sto...».

4, Yemy paBeH jorapudm npou3BecHUs ?

5. Yemy paBeH gorapudm 4acTHOTO?

6. [IpuBenure npumepsl JorapudMUUECKON CUpaId B MPUPOAE U B OKPYKAIOIIEM
MHUpE.

7. Ha 4To CTOUT oOpaTuTh BHUMaHUE apu pemeHuu
Jorapu(pMHUYECKUX U yPaBHEHUI U HEPAaBEHCTB?

6. Ilepeunciure CITOCOOBI penieHus JJorapuPMHUUIECKUX
YpaBHEHHUIA.

7. Chopmynupyiite IPaBUIIO peuieHus OPOCTEUIINX
snorapu(MHUYECKUX HEPABEHCTB.

8. B uem 3aKJIF0YaeTCs rpaduaeckuit cocoo pemeHust
yYpaBHEHHUIA.

6. IIpusenure opuUMep (pyHKUIMOHATEHOM 3aBUCUMOCTH

norapudMudeckod GyHKIUU U3 pealbHON KU3HU.

KoHTpoJabHas padora O0si3aTe/IbHAs 4YaCTh
Ilpu pewenuu 3ao0anuii 1-4 3anuwiume npPaABUIbHBIIL OmMeem U3 Yemuvlpex
npPeodl0IHCEHHbIX.

1. (1 6amn) Kakast n3 ¢pyHKIMN Bo3pacTaeT Ha BCel 001acTh onpeaeyieHus ?

A) fx)=logs x; B) f(x)=0, 7*; B) f(x)=x% T) f(x)="81 %

2

2x3
(1 6amn) Ykaxkure obmacTs ompeaeneHus ¢ynxuuu f (x)=lg B
+ X
A) (-7; 1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).
3. (1 6ann) PacnonoXuTh B MOPSJIKE BO3PACTAHMUS: logg,54; logp,50,4,
11 0 ; 1 0,4,
og 0 ,4,log b) log :log
A log s 0 ;log Sy
1 |
) o8 0 0 0 0
5 5 5 5
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log log ) 4,' log 1") ]og B 4; 10g 10g 0 ,5 4
0 5 0 5 ’ 0
5 5
4 5 4
4. (1 6ann) Haiinure KOpeHb YypaBHECHUS 10g4 (5 o x) = 2.

A)11;B)-11; B)-3;T) 3.

Ilpu evinonnenuu 3adanuil 5-8 3anuwiume Xx00 pewieHus U NOJIYYEHHBLIL OMEem.

5. (2 6amra) Onpenenure 3HaYeHUE BhIpakeHust log 2+log 3422 %
6. (2 6amma) YkakuTe HauMEHBIIIEE I1EJI0C PEIlICHHUE HEPAaBEHCTBA:
logs (6 x—4)>2.

7. (2 6anmna) Hatinure Touky MakcumMyMa (QYHKITHHA

y=38In(x+7) — 8x+ 3.

8.(2 6amma) Jns oborpeBa MOMEIIECHHS, TEMIIEpaTypa B KOTOPOM IOJIEPKHBAETCS HA
ypoBHe Tn=15° uepe3 paguarop oTomj€HUs NPOIYCKAIOT ropsidyyro Boay. Pacxon nmpoxozasiei
qepes TpyOy paamatopa Boasl m = 0,6 kr/c. [Ipoxoasi mo TpyOe pacCTOsiHUE X, BOJIa OXJIAXK/IaeTCs
OT HayaJibHOU Temmeparypsl T:=91° no temneparyps T,

vmaMiog, I Tn g BEC
pu4YémM Y -1, rae Kr-°C__ remmoémkocts BOJIBI,
Br
Y= 28—M_—C1<€e(b¢muneHT TEIUIOOOMEHa, a o=0,8 __ nocrosstHHas. Hamaure, 10 Kakoi

TeMneparypsl (B rpaaycax Llenbcus) oxigaauTcs Boja, €l JjiuHa TpyObl pajguaTopa paBHa 144
M.

JONoJHUTEAbHAA YACTh

IIpu evinonnenuu 3adanua 9 3anuuiume xo00, 000CHOGAHUE PEULEHUA U NOJIYYUEHHDLI
omeem.

9. (3 6amna) Pemmure rpadmuyecku CUCTEMY YPaBHCHHM:
y+2 x=logsz 135-logs5 {
2 y—3 x=6

9TaJIOHBI OTBETOB:

Homep |1 2 3 4 5 6 7 S 9
3adaH Usl
OtBer |A r A b 5 3 6 34 (0; 3)
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3.10 Mmuoscecmea. Inemenmol meopuu z2pagoe
Oopazosamenvhvle pe3yivmamel, noodJiexcauiue nposepke (InemeHmot):
JAP6 1, J1P6 2.

[Py 1, 1Py 2, 1Py 3.

OK 1, OK 4, OK 6, OK 7.

[1K 3.1

Teoperuyeckue BONPOCHI:

1. Cdopmynupyiite onpeeneHne MHOKECTBA.

2. TIponomkure onpenenenue: «O0beMHEHNE MHOKECTB — 3TO. ..».

3. Tpomomkure onpenenenue: «IlepecedeHrne MHOKECTB — 3T0. .. ».

4. TlponomxkuTe onpeneieHue: «PasHOCTh MHOKECTB — 3TO. ..».

5. H3o0pasute 00beJMHEHNE ABYX MHOKECTB Ha Kpyrax Dilepa.

6. W306pasuTe nepecedeHne TPEX MHOKECTB Ha Kpyrax Dinepa.

7. Coopmynupyiire onpenenenue rpada. Yto HaspIBaeTCs BEPLUIMHOMN, peOpoM rpada?
8. Kak Haiitu crenenp Bepumnb rpada?

9. HasoBure OTIMYUTENBHBIE YEPTHI IOJHOTO ¥ HEMOIHOTO rpados.

10. HazoBuTe OTiMUHTENBHBIE YEPTHI CBA3HOTO U HECBAZHOTO TPadoB.

KonTpoJanHasi padotra O0s13aTeILHAS YACTh

Ilpu pewienuu  3a0anHuil 14 3anuMumenpaguIbHulil
omeem u3 yemulpex npeoioHceHHBbIX.
1. (1 6ayn) Kakast oneparust n3o0paxena Ha Kpyrax Ditnepa?

Qe

A)E=AUB;B)E=AnB,; B)E=A\B;T)E=A-B.

2. (1 6amn) Kakoii rpad npencrapnen?
A) nonubiit; b) Henonueli; B) JEPEBO; I') nynesoii.
3. (1 6amn) IIaTepo pabounx BCTPETUIUCH MPHU BBICAJIKE I[BETOB B KIIyMOBI. CKOJILKO BCEro OBLIO

CEJIAHO PYKOIIOXKaTUHI
A)10;b) 11; B) 5; ') 6.
4, (1 6anm) OnpenenuTe CTETEHb BEPITUHEI B:
A

A)8;Bb)11;B)3;1)5.
Ilpu évinonnenuu 3a0anuii 5-8 3anuniume xXx00 pewieHus u NOJY4EeHHbLIL OMeEen.

5. (2 6amma) 1. Jlanwer nBa mHOXkecTBa A={2, 4, 6, 8§, 10, 12}, B={3, 6, 9, 12}.
3anummmTe u n300pazute rpadudecku HoBoe MHOKeCTBO E: a) £ = A B ;0)E=AnE.
6. (2 6anna) KonuHbl Apy3bs 3aHUMAIOTCS KAaKUM-HUOYIb BUJIOM CIIOPTa. 14 U3 HUX YBJICKAIOTCS

¢bytbosom, a 10 — GackeT6010M. M TOIBKO BOE YBIEKAIOTCS U TEM U APYTUM BHIOM criopTa. CKOIBKO JIpy3eid
y Tomu?»

7. (2 6amna) Ha pucyHnke — cxema Jopor, cBsi3bIBaronux ropojackue napku A, b, B, I', /1, E. Tlo
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KaXKJI0M I0pOre MOXHO JBUTaThCS TOJIBKO B OJTHOM HalpaBJIeHUH, YKa3aHHOM CTpeiKoi. CKOIbKO CYLIECTBYET
Pa3IMYHBIX IMyTEW U3 nagKa A B mapk E?

<

8. 2 6am1a) MOo’KHO 11 HapUCOBaTh I/I306pa)KeHHBII/I Ha PUCYHKe Tpad He OTpbIBas KapaHJall OT
OyMaru u mpoBOJiA Kak10e peOpo pOBHO OJUH pa3?

JlonmoJHUTEIbHAS YACTh
Ilpu eévinonnenuu 3a0anusn 9 3anunwiume xo00, 060CHO8aAHUE PeuieHUsA U ROJIYYEHHbLIL OMGEem.

9. (3 6amna) [lepByro wim BTOPYIO KOHTPOJIbHBIC paOOThI IO MAaTEMAaTHUKE YCIENTHO Hamucamu 33
CTyJEHTa, NMEPBYI0 WU TpeTbi0 — 31 CTyAEHT, BTOpPYI0 WM TpeTblo — 32 cryneHta. He meHee nByx
KOHTPOJIbHBIX pa®oT BbIMOJHWIA 20 cTyneHTOB. CKOJIBKO CTYAEHTOB YCIEIIHO PEIIMIM TOJIBKO OJAHY
KOHTPOJIbHYIO padoTy?

ITaI0HbI OTBETOB:

Hom 1 2 3 4 5 6 7 8 9
ep 3a1aHus

OtBe B b 10 r - 22 8 HE 18
T T
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3.11 Jnemenmopl KOMOUHAMOPUKU, CHAMUCIMUKU U Meopuu

eéeposamuocment

OébpazoseamenvHble pe3yaivmameol, noonexcawjue npoeepke
(31emenmot):

JAP6 7, PG 8, JIPG 14.

APy 1, APy 2, APy 3, APy 4, APy 12, JIPy 13, [Py 14, 1Py 18, 1Py

19.

OK 1,0K2,0K3,0K4,0KS5.

IIK 3.1.

Teopernuyeckye BOIPOCHI:

1. IMTponomxure onpenenenne: «CiaydaitHoe coObITHE — 3TO...». [IpuBenure npumep.

2. [IpuBenuTe mpumMep JOCTOBEPHOTO COOBITHSI.

3. [IpuBenuTe mpuMep HEBO3MO>KHOT'O COOBITHS.

4. IIponomxure OIIpEICIICHUE: «BepostHOCTB CJIy4aliHOI'O
COOBITUSA — ITO...».

5. Chopmynupyiite IIPaBUJIIO HaXO0XKIECHUSI CJIOKEHUSL
BEPOSITHOCTEM.

6. ChopmynupyiiTe MpaBUIO YMHOKESHUS BEPOSITHOCTEH.

7. Kak naiitu cpennee apuMEeTHUIECKOE YHUCITOBOTO psijia?

8. Kak HaiiTn MeimaHy 4MCII0BOIo psiga?

9. Kak Beruucisiercst pa3max 4ucjiaoBoro psaa?

10. JIns gyero Hy>kHBI THarpaMMel, rpaduku? IlepedncanuTe BUIBI TUATPAMM.

11. IIpuseauTte mpuMepsl MPOABIEHUS 3aKOHA GOJIBIINX YUCEN B IPUPOIHBIX SBICHUIX.

12. TIlpuBeanTe TpHUMepHI MPOSBICHUS 3aKOHA OONBIINX YHCENT B OOIIECTBEHHBIX
SIBIICHUSIX.

13. Yro m3yuaer craTUCTHKA?

14. IIponomxure onpenenenue: «CodyeTanue — 3T0...».

15. TIIponomxure onpenenenue: «Pasmernienue —3710. ..».
16. TIIponomxute onpenenenue: «IlepecTaHOBKH — 3TO. . .».
17. IlpuseauTe NpuUMep MHOXKECTBA U3 PEATbHOMN KU3HHU.
18. TIIpuBennTe mpuMep ONEpPaIHH ITEpeceUEHUS MHOYKECTB.
19. TIIpuseaure npuMep onepay 0ObEIMHEHUS MHOXKECTB.
20. TIIpuBenuTe mpuUMep ONEPALUU PA3HOCTH MHOYKECTB.
21. PackpoiiTe mOHATHS «Tpad», «IAEPEBO», CITHKID).

KouTpoJjgnLHasi padora O0sizaTejJLHasi YaCTh

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasuibHbvlii Omeem U3 Yemaoulpex nPeoloHceHHbIX.

1. (1 6amn) KomOuHaTopuka — 3TO pa3zie]l MaTeMaTUKH, OTBEYAIOLINII HAa BOIIPOCHI
CKOJILKMMH cOCO0aM1 MO>KHO BBIOpATh JI€MEHTHI ...

A) 3agaHHOTO KOHEYHOTO MHOXeCTBa; b) OeckoHeuHOTro MHOXecTBa, B) mro6oro
MHO>XecTBa; [') uppalimoHaIbHBIX YHUCEII.

2.(1 6amr) CoeAMHEHUS U3 N DIIEMEHTOB, OTIUYAIONIHECS IPYT OT APYTa TOIbKO HOPSIKOM
pacHoJIOKEeHUsI B HUX 3JIEMEHTOB, Ha3bIBAIOTCSI:

A) nepecranoBkamu; b) coueranusimu; B) pazmenieHusimu; 1) KOMOUHAITASIMU.

3. (1 6amn) Ynciao Bcex BOZMOMXKHBIX Pa3MEIIeHHUH BEIYUCISIETCS TI0 popMyIie:

A) A"=n(n-m); B) A"=n(n=1)... (rem1); B) A" =" 1) 47 (ntm)

n n n
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(n—m) !

n
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4, (1 6ayn) I'pynmupoBKa — 3T0. . .

A) ynopsiiodeHue EeOWHHI] COBOKYIMHOCTH II0 Tpu3HaKy;, b) pa3OueHue eauHUIL
COBOKYITHOCTH Ha TPYIIIbLI MO0 Npu3HaKy; B) o00o0menue eqnHnyHbBIX (pakTtoB; ) 0600meHne
€AUHUYIHBIX IPU3HAKOB.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 pewieHus U ROJIY4eHHbLIL OHEem.

5. (2 6anma) B cpennem mn3 2000 camoBBIX HACOCOB, NOCTYIMBIIMX B IPOJAXKy, 6
noarekaroT. Haiiimre BEpOsITHOCTh TOTO, YTO OJWH CIIy4YaiHO BBIOPAHHBIN IJ1s1 KOHTPOJISI HACOC
He moaTrekaer?

6. (2 6amwra) CpaBHHUTH BCXOXKECTh CEMSH JIOOBIX TPEX BHUJOB OJHOJICTHUX IIBETOB 3a
nociegaue 3 roga. CocTtaBUTh gUarpaMmy 1o HalJI€HHBIM JaHHbIM. CJienaTh BHIBOAbI.

7.(2 6anna) LiBeToBOAY MPEAIOKUIM YKPACUTh KIyMOy LIBETaMH, UCHOIbL3ys 3 BHUJA.
CKOJIBKO pa3IHuYHBIX BapUaHTOB €CTh Yy IIBETOBOJIA, €CJHU €CTh BBIOOPp M3 5 BHIOB pa3HOU
paccaabi?

8. (2 6amra) CKOJBKUMHU CITIOCOGAMU MOYKHO MTOCAIUTh 4 KyCTaApHUKA B OJUH Psi?

JIOTMOJHUTEJbHAS YACTL
Ilpu ewvinonnenuu 3aoanusn 9 3anuuiume xo00, 000CHOBAHUE PEUIEHUA U NOAYYEHHbLU
omeem.

9. (3 6amma) Uro6bl MOCTYHNHTH B HMHCTUTYT HA CHEIHATBHOCTH

«MacTtep cagoBO-IIapKOBOTIO U JIAHAIIA(MTHOIO CTPOUTENBCTBA», AOUTYPUEHT OJKEH
Habpatb Ha EI'D He menee 70 OaniioB o KaXIOMy U3 TPEX MPEeAMETOB— MaTEeMaTHUKa, pyCCKUN
SI3bIK U MHOCTPAHHBIM s13bIK. UTOOBI MNOCTYNUTh Ha cHenHaIbHOCTH «KomMmeprus», Hy>KHO
HabpaThk He MeHee 70 GaIoB MO KaXXIOMY U3 TPEX MPEIMETOB — MaTEeMaTHKa, PYCCKHUH SI3bIK U
0OIIlECTBO3HAHUE.

BeposiTHOCTH TOTO, 4TO aOUTYpUEHT 3. MOayduT He meHee 70 OayyioB 1O MaTeMaTHKE,
pasHa 0,6, mo pycckomMy si3bIky — 0,8, mo nHOCTpaHHOMY sI3bIKY — 0,7 ¥ 110 0OIIECTBO3HAHUIO
—0,5.

HaiinnTte BEpoOSITHOCTH TOTO, 4TO 3. CMOXET IMOCTYMUTH XOTs ObI Ha OJHY W3 JBYX
YIIOMSIHYTBIX CHELHUAJIBHOCTEM.

ITAaJIOHBI OTBETOB:

Home pl 2 3 4 S 6 7 8 9
3aaH

Hsi

OTtBer A A 0,997 10 24 0,408
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3.12 Ypaenenusn u nepasencmea

OobpaszoseamenvHble pe3ynvmameol, noonexcaujue npoeepke
(31emenmol):

JP6 2, 1P6 3, JIPG 14.

APy 1, Py 5, IPy 6, 1Py 7, 1Py 8, JIPy 11, /IPy 18, 1Py 19.
OK1,0K2,0K3,0K4,0KS5, OK6.

TeopernuyecKkue BONPOCHI:
YT1o Ha3bIBAETCSI YpaBHEHUEM?
YTO 3HAYUT PEUINTh ypaBHEHUE?

YTo Takoe KOPEHb YpaBHEHUS?

YT10 HaA3bIBAETCSA HEPABEHCTBOM?

YTOo 3HAYUT PEUIUTH HEPABEHCTBO?

B uewm 3akirogaeTcs «MeToq UHTEPBAJIOB»?

YTo Ha3bIBAETCs pEIICHUE CUCTEMBI YPABHEHUM ?
YTO 3HAYUT PEIIUTh CUCTEMY YpPaBHEHUN?

IIpn pemenun Kakux  ypaBHEHUM U HEPaBEHCTB, cleayer
oOpaTUTh BHUMAaHHE Ha 00JIaCTh JOIIYCTUMBIX 3HAUYCHUI?

10. TlepeumcnuTe CrIOCOGHI pelICHUS YPABHEHHIA.
11. Ilepeuncnute criocoGbl pellIEHUs] CUCTEM yPaBHEHUIA.

OVONOUNWN=

KoHTpoJabHasi padora O0si3aTe/IbHAA YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npPasuIbHBLIL OMEem U3 UYemblpex
RPEONOHCEHHBIX:

1. (1 6amn) Kakoe u3 uncen siBiasieTcst KOpHEM ypaBHEeHHs logx(x+1) = 1

A)-1;b)2;B) 1; I 0.

2. (1 6amn) Kakue u3 ypaBHEHHI UMEIOT O0JIe€ OTHOTO KOPHSI?

A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
V—=32—x=

3. (1 6anm) Onpenenure BUJI yPaBHCHUS 2. A) muueiinoe; b) kBagpatHoe; B)
uppanuoHaibHoe; ")

panuoHaIbHOE.

4. (1 6ann) OnpenenuTe HAUMEHBIIIEE 1I€JI0E pellleHe HepaBeHcTBa 5%2<1?

A)-3:B)0; B)3;T) -4.

Ilpu ewvinonnenuu 3adanuii 5-8 3anuwiume Xx00 peuwieHUs U NOJIy4eHHbLL omeem. (2
oanna) Haiioume Kopensv ypagHeHu:1 |x—3| =2

{x -y=28,

5. (2 6amwa) Pemmre cucremy ypapHeHmit (2 %~ 16.
2x% — 5x

6. (2 6amna) Pemnre HEepaBEeHCTBO < x.

- 4 X
7. (2 6amna) Pemmre ypaBHenue (2 x—3) 3 —5%=230

JonoJHuTeIbHAA YaCTh
Ilpu evinonnenuu 3aoanus 9 3anuwiume Xx00, 000CHOBAHUE peUleHUA U NOTIYYEHHBLU

omeem. .
2sin’x — \/gcos (5 —x) =0.

8. (3 6amma) Pemure ypaBHEeHUE

k¥4
—:37

. YKaXXuTe KOPHHU ATOr0 ypaBHEHUs, MPUHAJIEKAIIUE OTPE3KY { 2
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9TaJIOHBI OTBETOB:

Homep |1 2 3 4 S 6 7
3aaH Usl

Omer B |A, B A [i; 10, |[—o; OJU[2; 3
B
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3. DOoH/1 OLIEHOYHBIX CPE/ICTB AJISl Py0€eKHOIr0 KOHTPOJIs (1Mo
utoram 3.1 —3.4)

Oopa3zoeamevHble pe3yiomamul, nooaesxcauwjue npoeepke
(31emenmol):

JIPo6 1, IP6 3, IP6 4, PG 5, PG 6, Z1PG 9, JZIPG 11, JZIPG 12, JIP6 14.

APy 1, 1Py 6, 1Py 7, APy 8, 1Py 9, 1Py 10, 1Py 11, APy 14, J1Py

15, Py 16, Py 17,

APy 18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK 1.4, TIK 2.2.

Oo6s3aTeabHas YaACTh

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npaguibHblil Omeem u3 Yemaolpex nPeoaoHceHHbIX.

1.(1 6amn) Hdansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTHI UMEET CepearHa OTPe3Ka
AB — touka M?

A)M(O0, 3,4); b) M(2, 3,4); B) M(0,- 3, 4); I') M(0, 3,-4).

2. (1 6ann) [Ipssmeie AB u CJ] nmapannensabie. Kakoe pacrionoxkenne umerot npsimbie AC u
BA?

A) mapamnenpHble; B) nmepnenaukyisipabie; B) ckpemuBarorcs; 1) mepecekarorcsi.

3. (1 6amm) Haiinure KOpeHb ypaBHEHUSI: B OTBETE
3aMHUIIATE HAUOOJBIINN OTPUIIATEILHBIN KOPEHb. oS X ﬁ
A)-3;B)0; B)-2; ) -1. 6 2

4. (1 6anm) Ha pucynke nzoOpaxkeH rpa¢uk npousBogHol pyHkuun y=f(x). IIpu xakom

3Ha4YCHUH X (QYHKIIHS MIPUHUMAET CBOE€ HAaUOOJIbIIIEE 3HAYCHUE HA OTpe3Ke [-4; -2] ?
¥

N
Sov=fx)

=Y

o[ 1

A)0,5;B)-4; B)-5;T) 1.

Ilpu evinonnenuu 3adanuit 5-8 3anuwmwiume Xx00 peuieHUs U NOJIYUEHHbLIL omeem. (2
6anna) Bepxnue Kkonuyvt 08yx 6epmuKaibHO CHOAUWUX CMOI008, YOAIEHHBIX HA PACCHOAHUE
4 m, coeOounenwvt nepexnaounoi. Bvicoma oonozo cmonoa 10 m, a opyzoco 7 m. Haiioume
OJIUHY nepeKaIaouHbl.

5. (2 6amna) Jdaunsr uetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) /1(3,2,2) JJokaxxure, 94TO
otpe3ku AB u CJI nepnieHaAuKyIsIpHBI.

6. (2 6amna) JIBUrasce co CKOpocTbio U = 3 /e, TpakTop TamuT canu ¢ cuyoit F=40 kH,
HaIpaBJICHHON MOJ OCTPBIM yIrJioM & K TOPHU30OHTY. MOIIHOCTBH, pa3BHUBaeMasi TPAKTOPOM,
Berancisiercs mo gopmyne NV = FUCOSK. Haiimure, npu kakoMm yriae OB rpamycax) 3Ta

MoOIIHOCTB OyaeT paBHa 60 kBT (kBT— sT0 1%
H-w™m
7. (2 6anna) MarepuanbHas TOYKa IABUYKETCA MPSMOJIMHEHHO MO 3aKkoHy X(t)=t>-13t+23
(rne x — paccTosiHuE OT TOUKH OTCUETa B METpax, / — BpPEMs B CEKyH/JaX, U3MEPEHHOE C HaJdaJjia
JIBIDKEHUST ). B Kakoiit MOMEHT BpeMeHH (B CEKyH/IaX) €€ CKOPOCTh ObL1a paBHa 3 M/c?
JONoJIHUTEJIbHA YACTh

IIpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE peUieHUA U NOJIYYEHHbLI
omeem.
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8. (3 6amma) Pa3ouTh NBETHUK MPSIMOYTOJIbHOU (DOPMBI (OTHOIIIEHHE CTOPOH 2:3) Ha YacTH
pa3snuYHON IUIOMIAAM. YKaXXHUTE Pa3HbIM I[BETOM MapajuielbHbIe, IIEPIICHANUKYIISIPHBIC,
CKpEIIUBAIONINECs OTPE3KU. PaccunTarh KOJIMYECTBO CaXKCHIICB IIBETOB JJISI KAXKIOTO CEKTOpa.
OdopmuTh cxeMy BETHHUKA (MOKHO UCIIOIb30BaTh KOMObIOTEp). Hanmpumep,

ITaJIOHbI OTBETOB:

Home p

3aaH 1 2 3 4 5 6 7 8 9
17634

OTBeT A T r b 5 - 60 8 -
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4. MDOH/1 OLIEHOYHBIX CPEACTB JJISl IPOMEKYTOUYHOM aTTecCTAlluU
(3x3aMeH)

Ha BbIlIOTHEHWE THMCHMEHHOW »K3aMEHAIIMOHHOW paboThl MO MaTeMaTHuKe naercs 4
acTpoHOMHUYEeCKHX daca (240 MUHYT).

Dk3aMeHaIMoHHasi padoTa COCTOUT UX 2-X YacTeU: 00s13aTEIIbHON U JOTOJTHUTEIILHOM.

OOs3arenbHasi 4YacTh COJICPKUT 3aJaHUsi MHUHHMAaJIBHOTO 00s3aTE€JIBLHOTO0 YPOBHS,
JIOTIOJTHUTEINIbHASL YaCTh — OOJIee CIIOKHBIC 3aJlaHUs.

[Ipu BbITIOTHEHUM 3aJaHUI 00s13aTEIbHON YacTu TpeOyeTcs NMpeACTaBUTh X0 PEIIeHUs U
yKa3aTh IOJyYEHHBIH OTBET. 3a MpaBUJIbHOE BBIMNOJIHEHHUE JIOOOTO 3aJaHUs U3 00s13aTeIbHOM
JacTu oOydarouiuiics mnojydaere oauH Oasui. [lpu BbeImonHEHUM 3aaHUSI U3 JOIOJIHUTEIBHON
4acTU HE0OXO0IMMO MOAPOOHO OMHCATh XOJ PEIIeHUs] U AaTh OTBET. [IpaBUIIbHOE BBHITIOJIHEHHUE
3aaHUuN OOIIOJIHUTEJILHONW 4YacTH OlleHUBaercs 3 OauramMu wian 1-2 OaiuraMd 3a 4aCTUYHOE
peleHue.

Basnel, mosryueHHbIe 32 BCE BBINOJIHEHHBIE 3aJaHUsI, CYMMHPYIOTCS.

IIkana nepegoda 6ann06 6 oMmmemKu O RAMUOAIILHO

cucmeme
Ommemka YQucno 6annoe,
Heobxo0umoe 01 nOJIYYeHUs OMMEmKU
«3» (yoos.) 6-9
«4» (xopowo) 10-14
(He meHnee 00HO20 3a0aHUsl U3 OONOJHUMENbHOU YaCmi)
«5» (omauuno) bonee 14
(He meHee 08YX 3a0aHUll U3 OONOJIHUMENbHOU YACTU)

Oobpa3zoeameinvHble pe3ynbmamal, RoOeHcauiue npoeepke (Ij1emMmenmaot):

JAPo6 1, AP6 2, AP6 3, AP6 4, /1P6 5, IP6 6, APG 7, IPG 8, APG 9,

JAP6 10, AP6 11, AP6 12, JIP6 13, /IP6 14.

APy 1, [Py 2, IPy 3, 1Py 4, 1Py 5, [IPy 6, [IPy 7, [Py 8, JIPy 9,

APy 10, APy 11, APy 12, APy 13, APy 14, APy 15, APy 16, APy 17, APy

18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. Dkx3aMeHallMOHHBIC 3aJIaHUS I10
MaTeMaTHKe

Oo6s3aTeabHas YACTh

IIpu BbINOJIHEHMH 3aaHui 1-12 3anumInTE X0 pelIEHUs U MOJyYeHHbIN OTBeT.

1. (1 6ann) Beraucaure: 2sin(m/6)+2cos(m/3)

2. (1 6ann) Ha prCyHKE )KUPHBIMH TOUKAMIE [FOvARAIIN AUMAIMIINS FATUIIasTmnn Ananrgp,
BbINagaBmIux B Dnucte ¢ 7 no 18 nekabps 2001 rcis J1a
Mecsila, 0 BEPTUKAJIA — KOJIMYECTBO OCAJIKOB, Bss £

JE€Hb, B jq J.'Jf II".l

MuwuIuMeTpax. Jljas HarjJasIHOCTH >KUPHBIE 20 {0 31
Onpenenure 1o pUCYHKY, CKOJIBKO OJHEW BhINAAAJIO 6i5 / 1". f{

3. (1 6ann) MobunsHBI TenedoH cronn 16os 1 ! / HY
Ha 3Ty MoJeib CHU3WIH 10 15200 py6ueit. Ha ckomes™ o 0 1 5 15 13 15 16 17

4. (1 6ann) Ha Tapenke 16 mupoKKOB: 7 ¢ pbiOOi, 5 ¢ BapeHbeM U 4 ¢ BumiHeu. FOmns
HayrajJ BbIOUpaeT OAUH MUPOXKOK. HaliinTe BEpOsITHOCTh TOTO, YTO OH OKaXXETCSI C BUIITHEMH.

5. (1 6ann) Hatinure 3Hauenue BoipakeHus logz2 + logz 32

6. (1 6ann) HalinuTe KOpeHb YpaBHEHUS m -7
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7. (I 6ann) Pemure HepaBeHcTBO 2*'° > 64. B oTBeT 3anuIIUTe HaUMEHbIIIEE
MOJIOKUTEIILHOE YHUCIIO.

xHe 1
8. (I 6ann) Haiinute xopens ypapuenuss -~ 2 4
9. (1 6ann) Haiinute npous3BOoAHYIO (pyHKIMU B Touke X=0:

y=§ x*—6 x>+7 x—1

4

10. (I 6ann) liBernuk, oOPMIICHHBIA MO HHIUBUAYAIbHOMY 3aKa3y, UMeeT (GopMy
nuiuHapa. BeicoTa niBeTHuka 35 cm, quametp ocHoBaHUsA 20 cM. CKOJIBKO 3eMJIM HEOOXOIUMO
OPUBECTH, UTOOBI [IBETHUK OBLI 3aII0OJTHEH MOJTHOCTHIO. B OTBET 3amuminTe Yucio, AeJISHHOE Ha
TT.

11. (I 6ann) Haiinure mumomans GUIyphl, H300PaKEHHOM HA PUCYHKE

\
\
\

\

y
W™ | | | (1 6ann) Teno npmxeTcs 1o 3akoHy S(t)=3t>+5t (M) Haiinute ckopocTs Tena
yepes 1c rmocsie Hayana JIBUKEHUS.

JONOJIHUTEIbHA YACTh
Ilpu evinonnenuu 3a0anuit 13-16 3anuwiume x00 peuwieHus u nOJIy4eHHbLIL Omeem

12. (3 6anna) Berumciaure IUIOMAAb 3€MIH, OTBEIACHHOTO MO KIyMOy, IEpHMETp
KOTOPOI'0 OIPaHMYMBAIOT JIMHUHM y=x>-2X-2 U y=-x’+2. Bremmonnure ueprexx. OTBeT paiite B
KBaJIpaTHBIX METpax.

13. (3 6anna) Pemure ypaBHeHHe sin’x - 2sinx=0. B OTBeT 3amuIImMTe KOTHYECTBO
peleHnil, TpuHaUIe)KaAIIUX TPOMEXKYTKY [0; 47T.

14. (3 6anna) Haiimute 06beM MHOIOIPAHHHKA, M300pa)KEHHOIO HAa PUCYHKe (BCe
JIByTpaHHBIC yTJIbI IPSIMBIC).

I 1

b

15. 3 oanna) llepBolii canoBoa BhICA)XHUBaeT 126 cakeHIIEB Ha 5 4yacoB ObICTpee, YeM
BTOpOM. CKOJBKO CaXXKEHIIEB 3a 4aC BbICAYKUBAET MEPBBIA Caa0BO/I, €CJIM U3BECTHO, YTO OH 3a 4ac
MOJET BBICAJIUTh Ha 5 CaKeHIIEB OOJIbIIIE BTOPOTro?

ITaJIOHBI OTBETOB:

Home pl 2 3 4 5 6 7 8 9 |10 1 1
3agaH 1 2 3 4 5 6
s

—
—
—
[a—

OrBer 2 3 |5 02 © |7 [1 -10 (7 350

—
—
\O
[
[e))
—
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