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1. Pesyabrarnl 00y4eHus, periiamenTupoBanusie ®I'OC COO ¢ yuerom

e1r'OoC C11o

2.1 IncuuniauHapHble (MpeAMeTHbIE) pe3y/bTaThbl HA 6230BOM YPOBHE OTPAKAIOT:

JIP6 01. Bnanmenume MeTomamMH JIOKa3aTeNbCTB, alTOpPUTMAMM pEIICHUS 337ady; yMEHHUE
(GopMyIMpOBaTh OINpPENENEHUsl, AKCUOMBl U TEOPEMBl, IPUMEHATh WX, I[POBOAUTH JOKa3aTelIbHbIE
paccyX/1eHUs B X0JI€ pELICHUs 3a/1a4;

JIP6 02. YMeHue onepupoBaTh NOHATUAMM: CTENEHb YMCIA, JOrapu(M 4uciaa,; yMEHHUE BBIITOJIHATH
BBIUMCIIEHHE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMHU U Jorapupmamu, npeodpazoBaHUs
JIpOOHO-pallMOHATIFHBIX BEIPAKECHUI;

JIP6 03. YMmeHue onepupoBaTh NOHATHAMU: PALUOHAJbHbBIC, MPpAllMOHAIbHBIE, MOKA3aTEeJIbHBIE,
CTEIEeHHbIE, Jorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

JIP6 04. YmeHnue omnepupoBaTh IMOHATUAMHU: (YHKLHWS, HENpEpbIBHAS (DYHKIHUS, MPOU3BOIHAS,
nepBooOpa3Has, ONpEAEICHHBIM HMHTerpajl; yMEHME HaxOIWThb IPOU3BOAHBIE IEMEHTAPHBIX (QYHKLHUH,
UCMOJb3Yysl CHPaBOYHBbIE MaTepHalibl; UCCIEAO0BaTh B MPOCTEHIIUX CiydasX (yHKIUM Ha MOHOTOHHOCTD,
HAaXOJWTh HAWOONBIIME W HAWUMEHbIIWE 3HAYCHUs (YHKUUH; CTPOUTH TpaduKH MHOTOWICHOB C
UCII0JIb30BaHUEM alIapaTa MaTeMaTU4eCKOro aHalau3a; IPUMEHATh IPOU3BOIHYIO IPU PELIECHUM 3a/1ad Ha
JBIDKEHUE, pellaTh MPAaKTUKOOPHUEHTUPOBAHHbBIE 3a7ayd HAa HAauOOJIbIIME M HAaUMEHbLIME 3HAuYEHUs, Ha
HaXO0X/IEHHUE IIyTH, CKOPOCTHU U YCKOPEHUS;

JIP6 05. YMmeHue omnepupoBaTh MOHATUSAMH: pallMOHaNIbHAs (YHKIMS, MMOKazaTeslbHas (QyHKIU,
cTeneHHas (yHKUus, Jorapupmuueckas QyHKLINsA, TPUTOHOMETpUUeckue (GpyHKIMU, 0OpaTHble (QyHKLUY;
YMEHHE CTPOUTh TIpadUKH H3YUYEHHBIX (PYHKIMH, HCHOIb30BaTh rpa@UKyd NpU HU3YYEHHH HPOLECCOB U
3aBUCUMOCTEH, IIPU peIIeHNH 3a1a4 U3 IPYTUX yUYeOHBIX IPEIMETOB U 33]a4 U3 pealbHON )KU3HHU; BBIPAXKATh
(dbopMys1aMy 3aBUCUMOCTH MEXKIY BETMUYNHAMU;

JIP6 06. YMeHue pemaTh TEKCTOBBIE 334a4U Pa3HbIX TUIIOB (B TOM YHUCJIE HA MPOLIEHTHI, 1OJIH U YacTH,
Ha JIBUKEHUeE, paboTy, CTOMMOCTh TOBApPOB M YCIYT, HAJIOTH, 331a4l U3 00JAaCTH YHpaBIeHUS JIUYHBIMH U
ceMeMHbIMU (PMHAHCAMU); COCTABJIATH BBIPAXKEHMSI, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3aJla4yM, UCCIIEI0BATh MOJYYEHHOE PEIIeHHE U OLIEHUBATh MPaBJI0N0I00HOCTh PE3YIbTAaTOB;

JIP6 07. YMeHue omnepupoBaTh HMOHATHUSAMH: CpeaHee apudmeTnueckoe, MenuaHa, HaubOoibllee U
HauMEHbIlIee 3HAa4YeHHs, pa3Max, AUCIEepCHs, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOro Halbopa; yMeHHe
U3BJIIEKaTh, MHTEPIPETUPOBATh MH(OPMAIHMIO, TPEACTABICHHYIO B Ta0iMIax, Ha AUarpammax, rpapukax,
OTPaXKaIOIIyI0 CBOMCTBA peabHBIX MPOIIECCOB U SBJICHUH; MPEACTABIATH HH(YOPMAIUIO C TOMOIIBIO TaOIHIL
U Jarpamm; UCclieZIoBaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHCJE C MPUMEHEHUEM IpadudecKuX METOI0B U
AJIEKTPOHHBIX CPE/ICTB;

JIPG 08. YMeHue onepupoBaTh MOHATHAMM: CIIyYailHBIN OMBIT U CIy4yaiiHOe COOBITHE, BEPOSTHOCTD
CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOATHOCTh C HCMOJIb30BAaHHUEM TIpaUUecKuXx METOJ/I0B;
IPUMEHATH (HOPMYJIBI CIOKEHHUS M YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (PAKTHI U (OPMYJIBI IIPU
pELICHUH 33]a4; OLIEHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YaifHBIMU BETMUYMHAMH,
yYMEHUE TNPUBOJIUTH IMPHUMEPHI IMPOSABICHHUA 3aKOHA OOJBIIMX YHCET B HPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX;

JIP6 09. YMeHue orepupoBaTh MOHATHAMU: TOYKA, IPsiMasi, TIIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIN



YIoJl, CKpPELMBAIOLIUECS MPSIMbIE, ApPAJUIEIBHOCTh M NEPIEHIUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yToJl
MEXy NMPSAMBIMHU, YTOJI MEXKY IPSIMOM U INTIOCKOCTBIO, YTOJ MEX/Y IUIOCKOCTSMH, PACCTOSIHUE OT TOYKHU J10
IIJIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh MpU
peleHnH 3ajad M3y4YeHHble (DaKThl M TEOPEMbl IUIAHUMETPHM; YMEHHUE OIICHMBATh pa3Mepbl OOBEKTOB
OKPY’KaroIllero Mupa;

JIP6 10. Ymenue omepupoBaTh MOHATHSMU: MHOTOTPDAHHHMK, CEYECHHWE MHOTOTpaHHUKA, KYO,
napajiesienunes, mpu3Ma, nupamuaa, Gurypa U moBEpXHOCTh BpalleHHs, MUIMHIP, KOHYC, map, chepa,
ceueHus: (GUTypsl BpalleHHUs], IIJIOCKOCTh, Kacarouiascs cepbl, HUINHAPA, KOHYCa, TUIONIAlb MOBEPXHOCTU
MUPaMHUJIbI, IPU3MBI, KOHYCA, HUJIUHAPA, IJI01aAb chepbl, 00beM KyOa, IPpsIMOYTOJIBHOTO Mapaljiesienumesa,
NUPaMUIbl, TPHU3MBI, [UIMHIPA, KOHycCa, IIapa; yMEHHEe H300pakaTb MHOTOIPAaHHHKH M IOBEPXHOCTHU
BpaUIEHUs, UX CEYEHUS OT PYKH, C TOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacno3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATh IIPABUIIbHBIE MHOTOTPAHHUKY;

JIP6 11. YmMeHue omnepupoBaTh MOHSATHSAMHU: IBIKEHHE B IPOCTPAHCTBE, MONOOHBIE (UTYpPHI B
MIPOCTPAHCTBE; UCIOIB30BAaTh OTHOIICHHUE IUIOMIAIe MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (GUryp Hpu
pellIeHnH 3a/1a4;

JIPG 12. YMeHue BBIYUCIATH TEOMETPHUSCKUE BEIMIMHBI (UIMHA, YTOJI, IDIOMAab, 00BEM, TUIOIIATH
MTOBEPXHOCTH ), UCTIONIb3YS U3YYCHHbIE (POPMYIIBI U METO/IBI;

JIP6 13. YMeHnue omepupoBaTh MOHATHAMHU: NPSIMOYTOJIbHAs CHCTEMa KOOPAWHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJAMHATBI BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI MEXKIY BEKTOPaMH, CyMMa BEKTOPOB,
IPOU3BEJCHNE BEKTOpa HA YMCIO; HAXOAWUTh C TMOMOIIBI0 M3YYEHHBIX (DOpPMYN KOOpIMHATHI CEpEeAMHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

JIP6 14. Ymenue BbIOMpaTh MOAXOASAIINNA M3YYEHHBIH METOJ NIl PELIEeHUs 3a/ladyM, paclo3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHUECKUE MOJIENIN B IIPUPOIHBIX U OOLIECTBEHHBIX SIBIECHUSX, B UICKYCCTBE;

YMEHHE NTPUBOJAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCHUMCKON 1 MUPOBOM MaTEMaTUYECKON HAYKH.

1.2 IncuuniamHapHblie (MpeIMeTHbIE) Pe3y/IbTAaThl HA YIJIy0JI€HHOM YPOBHE OTPAKAIOT:

1Py 01. YMeHue onepupoBaTh NOHATUIMMU: OIIPENEICHHUE, aKCUOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO,
MpPU3HAK, J0Ka3aTeJIbCTBO, PaBHOCHIIbHbIE (OPMYJIHUPOBKH; yMEHHE (QOpMyJIUpoBaTh o0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEP)KJIECHUE, NPUBOIUTH IPUMEPHl M KOHTPIPUMEPHI, HCIOIb30BaTh METON
MaTEMaTHYECKON MHAYKIHMH; MPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS IPHU PELICHMH 3a/1ad, OLIEHUBATH
JIOTUYECKYIO NMPaBUIBHOCTh PACCyKICHUII;

1Py 02. VYmeHue onepupoBaTb MOHATUSAMU: MHOMKECTBO, IIOAMHOXECTBO, OIEpaluy Hal
MHOKECTBaMHU; YMEHHME HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar AJisg OMHCAHMS pealIbHbIX
MIPOLIECCOB U SBJIEHUH U MPH PELICHUHU 3a]1a4, B TOM YHUCJIE U3 JPYTUX YYEOHBIX MTPEIMETOB;

JIPy 03. YMeHue onepupoBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UKI, Tpad Ha MIOCKOCTH;
yMEHHeE 33/1aBaTh U OMUCHIBATH rpadbl pa3IMUYHBIMU CIIOCOOAMHU; MCITIONb30BATh rpadbl MpU pelIeHUH 3a1a4;

1Py 04. YMeHue cBoOOAHO ONEpUpPOBAThH MOHATUSIMH: COYETaHUE, IEPECTaHOBKA, YHCIIO COUETAaHUH,
YHCII0 NMEPEeCcTaHOBOK; OMHOM HpIOTOHA; yMeHHEe MPUMEHSITh KOMOMHATOPHBIE (aKThl U PACCYKICHUS IS
pelieHus 3a1ay;

[Py 05. YMeHue onepupoBaTh NOHITHUSMH: HATypaJIbHOE YUCIIO, IIEJI0€ YHUCIIO, OCTATOK 1O MOJIYJIIO,
palMoHaIbHOE YHCIIO, HPPALMOHAIBHOE YHUCIO, MHOXKECTBA HATypajbHBIX, LEJBIX, pallOHAIbHbIX,

,HGfICTBHTCJ'II)HI)IX YUCCII; YMCHUC HCIIOJb30BATH INPU3HAKU ACIUMOCTH, HaMEHBIIHNH O6H.[I/II71 JACIIUTEIIb U



HaMMEHblIee o0Ilee KpaTHOe, alropuT™M EBKIMaa MpH pEUIeHWH 3a/ad; 3HAKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMU CUCTEMAMH CUMCIICHHUS;

JIPy 06. Ymenue cBOOOAHO ONEpPHPOBATH IMOHATHUSAMH: CTEICHb C IEIbIM IOKa3aTelieM, KOPeHb
HaTypaJbHOM CTENEHW, CTENEHb C pPALUOHAIBHBIM II0KA3aTeleM, CTElEHb C JIEHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCHHYC U TaHI'€HC IIPOU3BOJIBHOIO YUCIIA;

JIPy 07. VYMeHue omnepupoBaTh TOHITHAMHU: TOXKIECTBO, TOXJIECTBEHHOE IMpeoOpa3oBaHUeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTh YPaBHEHUM, HEPABEHCTB U
CHCTEM, palUOHalbHble, MppAlMOHAIbHbIC,  IIOKa3aTelIbHbIE,  CTENEHHbIC,  JOrapupMUUECKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPAaBEHCTBA U CHUCTEMbI; YMEHME pellaTh ypaBHEHHs, HEPAaBEHCTBA U
CUCTEMBI C IIOMOIIbIO PA3JIMYHBIX IPUEMOB; PEILIaTh YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI C I1apaMETPOM;
IPUMEHSATh YPABHEHUS, HEPABEHCTBA, MX CHCTEMBl Ul pelIeHHs MaTeMaTH4YecKMX 3ajad U 3ajad u3
pa3nuYHbIX 001aCTe HAYKH U pealbHOM KHU3HM;

JIPy 08. YmeHue CcBOOOAHO OIEPHPOBATH MOHATUSAMHU: TpaduK (GyHKIMH, oOpaTHas (QyHKIUS,
KoMmno3uuus (QyHKuuil, nuHelHass (yHKUMs, KBajpaTuuHass (QyHKIUsS, cTerneHHas (QyHKIUS ¢ ILeJIbIM
rokaszarejieM, TPUTOHOMETpUIecKre (PyHKINH, 00paTHBIE TPUTOHOMETPHYECKUE (PYHKITNH, TOKa3aTeIbHas 1
norapupmuyueckas QyHKIUN; YMEHUE CTPOUTH rpaduku (GYHKIUH, BBIOIHATE MPEOOpa30BaHus TpaKOB
byHKIMi;

YMEHHE HUCIOJIB30BaTh rpaduku PyHKIUH A1 N3ydeHHs IPOIECCOB M 3aBUCUMOCTEH NP PELICHUN
3a7a4d U3 APYruX Y4eOHBIX MPEAMETOB U U3 peallbHOW JKU3HU; BBIpaXXKaTh (popMysilaMHi 3aBHCHUMOCTH MEXKILY
BEIMYMHAMU;

yMEHHE CBOOOJHO ONEpUpPOBaTh IMOHATUSAMHU: YETHOCTh (PYHKIMH, NEPUOAMYHOCTb (DPYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKIIMH, HauOosblllee U HaMMEHbIIEee
3Ha4yeHus1 GYHKIMU HAa IPOMEKYTKE; YMEHUE MPOBOANUTH HCCieloBaHUE (QYHKIINH;

YMEHHE HUCII0JIb30BaTh CBOICTBA U rpaduku (pyHKUUN A pelIeHHs] ypaBHEHU, HEPaBEHCTB U 3a7a4
C MapaMeTpaMu; U300paXkaTb Ha KOOPJIMHATHOM MJIIOCKOCTH MHOXKECTBA PEIlIEHUH ypaBHEHUI, HEPaBEHCTB U
UX CUCTEM;

1Py 09. VYmenue cBOOOJHO oONEpUpOBAaTh MOHATUSAMHU: IOCIENOBATEIBHOCTh, apudmeTnyeckas
nporpeccusi, reoMeTpuyecKas mporpeccusi, 0eCKOHeUHO yObIBaroIlas reOMeTpruyecKas Iporpeccus; yMeHue
3aJ]aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX (OPMYIT;

JIPy 10. YMeHue omnepupoBaTh HOHSTHUSIMH: HENPEPBIBHOCTh (PYHKIHMH, acCHUMNTOTHI Tpaduka
¢byHKIMHU, IepBasi U BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUUECKUN U (PU3MUECKUI CMBICT TPOU3BOIHOM,
nepBooOpas3Has, ONpPENENIeHHBI HMHTErpaj; yMEHHE HaXOJIUTh ACHUMITOTHI rpaduka (QyHKIUH, yYMEHHE
BBIUUCIISATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIO3UIMK (PYHKIMHA, HAXOAUTh YpaBHEHHE
KacaTeJIbHOU K TpaduKy (YyHKINY;

YMEHHUE HUCIOJIb30BaTh MPOU3BOJHYIO Ui MCCIEAOBAHMS (QYHKUUH, UIs HaXO0XKJICHHUS HAWTYyYIIEero
pelIeHNs B IPUKIIATHBIX, B TOM YHCIIE COLIMAIbHO-3KOHOMHYECKUX U (PU3MUECKUX 3a/1a4ax, Ui ONpeIeTIeHUs
CKOPOCTH U YCKOPEHUS; HAXOJUTh TUIOIAAN U 00BEMBI (GUTyp C TOMOIIBIO HHTErpalla; IPUBOAUTh IPUMEPHI
MaTEeMaTHYeCKOr0 MOJICIMPOBAHUS C TOMOIIBIO JU(PepeHIIHanbHbIX YpaBHEHUH;

APy 11. YmMmenue omnepupoBaTh MOHATUSIMHU: KOMIUIEKCHOE YHCIIO, CONPSYKEHHBbIE KOMILUICKCHBIE
qucaa, MOJIyJb M apryMEHT KOMIUIEKCHOTO 4yHcia, (popMa 3amucu KOMIUIEKCHBIX 4ucel (TeoMeTpHyecKasi,
TPUTOHOMETpHUUECKass M  anreOpavyeckas); yMeTb NPOM3BOIUTH apuU(METHUYECKHE JAEHUCTBUS C

KOMINJICKCHBIMU YK CJIaMU; IPUBOAUTE NPHUMEPHI UCITIOJIb30BaHUA KOMIIJIICKCHBIX YHUCEIT;



JPy 12. Ymenue CBOOOJHO OINEPUPOBATH TMOHATHSIMHU: CpeAHee apupMeTHYecKoe, MeIHaHa,
HauOoJblllee U HAUMEHbIIEe 3HAYCHHs, pa3Max, IUCIEpPCHUs, CTaHAapTHOE OTKJIOHEHUE JUIsl OMUCAHUS
YUCJIOBBIX JIAHHBIX; YMEHHUE MCCIEI0BAaTh CTAaTUCTUYECKHE J[aHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpadMUecKuX METOJOB M 3JEKTPOHHBIX CPEICTB; IrpadUYecKH MCCIIE0BATh COBMECTHBIC HAOIIONEHUS C
IIOMOIIBIO AUarpaMM PacCEUBaHUS U IMHEWHON PErpeccuu;

JIPy 13. YMeHue HaxOAWTh BEPOSITHOCTH COOBITHHM C HMCIOJb30BaHHUEM TpaUUYECKUX METOJIOB;
OPUMEHATH JUIA pElIeHus 3afad (OpMYJbl CIOXKEHHS W YMHOXKEHHS BEPOSATHOCTEH, (hopMyiy HOIHOMH
BepOATHOCTH, hopMyity bepuyinn, komOuHaTOpHbIe (HaKThl U HOPMYJIbI; OLIEHUBATH BEPOSITHOCTH PeabHBIX
COOBITUI; yMEHHME OINEepPUPOBATh TMOHATUSAMU: ClIydyailHas BEJIMYMHA, paCHpe]elIeHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOoe OXHUIaHHEe, AMCIEPCUsS W CTaHJAPTHOE OTKIOHEHWE CIIyYailHOW BENWYHMHBI, (YHKIUH
pacnpesneneHrs U IJIOTHOCTH PAaBHOMEPHOrO, MOKA3aTeIbHOIO U HOPMAJIbHOTO paclpeniesieHUul; YMEHUE
HCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeAesIeHU A pelieHus 3a1a4; 3HaKOMCTBO C IOHSATHSIMU: 3aKOH
OOJIBIIINX YHCEIN, METO/BI BHIOOPOYHBIX MCCIEIOBAHMIA; YMEHNUE TPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

1Py 14. YMenue cBOOOJHO ONEPHPOBATh MOHATHSIMH: TOUYKA, MPSMasi, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, Jy4Y, INIOCKUI YroJl, ABYTPAHHBIN YroJl, TPEXI'PaHHBIM yroJj, MepeceKarouiiecs, napauieiabHble U
CKpELIMBAIOIINECS MPSMBIE, MAPATUIETBHOCTh U NMEPIEHIUKYIIPHOCTD MPSAMBIX U INIOCKOCTEH, YIoll MEXIY
MPSIMBIMHU, YTOJl MEXIy NPSAMON M IIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh IpU
peleHnn 3a1ad u3ydeHHble (DaKThl U TEOPEMbl TUIAHUMETPUH; YMEHHE OLEHHBATH Pa3Mepbl OOBEKTOB B
OKpYKaroIlleM MUPE; YMEHUE ONEPUPOBATh MOHATUAMMU: MHOTOTPaHHMK, CEUYEHHE
MHOTOTpaHHHUKA, MPaBUJIbHBI MHOTOTPAaHHUK, MpHU3Ma, NUpaMuia, GuUrypa M MOBEPXHOCTh BpAaIICHUS,
UWIMHJP, KOHYC, ap, cdepa, pa3BepTka MOBEPXHOCTH, CEYEHHS] KOHyCa M LMJIMHAPA, MapajielbHble OCU
WIA OCHOBaHMIO, CEYEHHUE INapa, IUIOCKOCTh, Kacaromascss cqepsl, HWINHIAPA, KOHYCa; YMEHHUE CTPOMUTH
CeueHHEe MHOTOIpaHHUKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAIlI€HUs, UX CEYECHHUS, B
TOM YHUCJIE C MOMOUIbIO JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHATh CBOMCTBA I'€OMETPHUECKUX (UTYP,
CaMOCTOSITENIbHO (hOPMYJIMPOBATH ONpEAETICHUs M3y4yaeMbIX (UIyp, BBIIBUTATh THUIOTE3bl O CBOMCTBAX U
MpU3HAKax TeOMETpUYeCKuX (uryp, OOOCHOBBIBATH WJIM ONpPOBEpPraTh UX; YMEHHUE NPOBOJUTH
KjIaccu(ukanuoo GUryp MO pa3iMyHbIM [pPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JONOJHUTENbHbIE
IIOCTPOEHHS;

1Py 15. YMeHnue cBoOOAHO ONIEpUPOBATH MOHATHAMU: ILIOMIAIb PUTYPBI, 00beM (PUTYPHI, BEIMUNHA
yrja, pacCTOSTHUE OT TOYKH J10 IFIOCKOCTH, PACCTOSHUE MEXTY NIPSIMBIMU, PACCTOSIHUE MEXY INIOCKOCTSIMH,
wiomaas chepsl, MIOHIaJs MOBEPXHOCTH NHPAMUIBI, NPU3MBL, KOHycCa, IWIHHApA, 00BeM KyoOa,
MPSIMOYTOJIBHOTO Mapajlieenunesa, TupaMu/ibl, TpU3Mbl, HWJINHAPA, KOHYyca, 1Iapa; YMEHHE HaXOJWUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX QUTYD;

JPy 16. YmeHue CBOOOJHO ONEpHpOBATh MOHATUSAMH: JBIKEHHE, NapallieNbHBIH MEpeHoc,
CUMMETpHUSl Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3oBaHUe MOA00MS, MOJ00HBIE (QUTYpHI;
YMEHHUE paclio3HaBaTh paBHbIE U MOAOOHBIE (UTYpHI, B TOM YHCIE B MPUPOJAE, UCKYCCTBE, apXUTEKTYPE;
yMEHHE HCIOIb30BaTh T€OMETPUUECKUE OTHOIICHUS, HAXOAUTh N'€OMETPHUUECKHE BETMYUHBI (JJIUHA, YIrod,
wiouaab, 00beM) MPH PElICHUH 33]1a4 U3 IPYruX yU4eOHbBIX MPEAMETOB U U3 pealbHON KU3HU;

JAPY 17. YMenue cBOOOIHO ONEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOP,
KOOPJHMHATBI TOUYKH, KOOPANHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JI0KEHNE

BEKTOpa Mo 0a3ucy, CKaIIpHOE MPOU3BEACHHUE, BEKTOPHOE MTPOU3BEACHUE, YTOJl MEXAY BEKTOPaMH; YMEHUE



UCIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ JJIsl PEIICHUS T€OMETPUUYECKUX 3a7ad U 3aad IPyTUX
Y4EOHBIX MPEIMETOB; ONEPUPOBATH TMOHATHUSAMHU: MaTpuiia 2X2 u 3X3, OmpeneauTeNb MAaTPHIIHI,
TE€OMETPHUCECKUI CMBICIT ONIPEICITUTEIIS;

1Py 18. YMeHne MoemupoBaTh peanbHbIC CUTYAIMH HA SI3bIKE MATEMATHKH; COCTABIISATH BBIPAKCHUS,
ypaBHEHHsI, HEPABCHCTBA W HMX CHUCTEMbI 10 YCIOBHIO 3aJaud, UCCIEJ0BaTh IOCTPOCHHBIC MOICIH C
MCIIOJIB30BAaHUEM alrapara ajureOpbl, HHTEPIPETUPOBATH MOJYYSHHBIN PE3yJIbTaT; CTPOMTh MAaTEMAaTHYECKHE
MOJIETT C TOMOIIbI0 T€OMETPUYECKHUX IMOHSATHUH W BEJIMYHH, PEIIaTh CBSI3aHHBIC C HUMH NPAKTHUECKUE
3aJ]aud; COCTAaBJIATH BEPOATHOCTHYIO MOJCNIb W WHTEPIPETHPOBATH IOJYYCHHBIH pE3ysbTaT; pemarb
MPUKIIAJHBIC 3314l CPEICTBAMH MAaTEMAaTHYECKOTO aHAJM3a, B TOM YHCJIE COIMATbHOIKOHOMUYECKOTO U
(U3HYECKOTO XapaKTepa;

JIPy 19. YMmenue BpIOMpATh MOAXOMALINI METOA ISl pelIeHHs 3a/Jayd; MOHMMaHUE 3HAYMMOCTHU
MaTEeMaTHKUd B HM3YYEHUHM MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBICHUI; yMEHHE PAclO3HaBATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHUE MIPUBOJUTH MIPUMEPHI MATEMATUYECKUX OTKPBITUN

POCCHUICKON U MHUPOBOW MAaTEMAaTUYECKON HAyKH.

BrImyckHUK, OCBOMBIIMK 00pa3oBaTelIbHYI0 TNPOrpaMMy II0 MaTeMaTHKe, JOJDKeH o00J71aaaTh

CJIEYIOIUMU OOUTUMHI KOMITETEHIIUSMHU:

OK 01 Bribupath crnoco0Obl penieHus 3a1ad Ipo(ecCHOHANbHOM AeATeIbHOCTH MPUMEHUTEIBHO K

Pa3JIMYHBIM KOHTCKCTaM.

OK 02 Hcnonbs3oBaTh COBpEMEHHBIE CPEACTBA MMOMCKA, aHAJIN3a U UHTEpIpeTalui HHPOpMaIIK, U

WH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BBITIOJTHEHUS 3374 MPOo(GeCCHOHATBHOM JIeATeTbHOCTH.

OK 03 IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO AEATEIbHOCTD B MPO(eCCHOHAIBHON cdepe, UCTI0NIb30BaTh 3HAHUS 110 (PMHAHCOBOM

Ir'paMOTHOCTH B PA3JIMYHBIX KU3HCHHBIX CUTYyallUdX.

OK 04 DddexTrBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAH/IE.

OK 05 OcyniecTBiasTe yCTHYHO M INHCBMEHHYK) KOMMYHHKAIMIO Ha TOCYJAPCTBEHHOM  SI3bIKE

Poccuiickoit @enepanuu ¢ yueTroM 0cOOEHHOCTEN COLMATBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06 IIposiBIATE Trpa)kIaHCKO-MATPUOTUYECKYIO MO3ULHUI0, JIEMOHCTPHUPOBATh OCO3HAHHOE
MOBCACHUEC HA OCHOBC TpaJAUIITMOHHBIX OGH.[C‘IGJIOBG‘-IGCKI/IX I.[GHHOCTGFI, B TOM YHUCJIC C YYCTOM rapMOHH3alluN
MCKHAIIUOHAJIBHBIX W MCIKPCIUTHO3HBIX OTHOH_IGHI/II‘/JI, MNPUMCHATHL CTAHAAPTBI AHTUKOPPYHIIUOHHOI'O

[MOBEIECHMUS.



OK 07 ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpe/Ibl, peCypcocOepeKeHHIO, IPUMEHSTh 3HAHUS
00 W3MEHEHMM KJIMMaTa, MPHHLIUNB OEpexIIMBOr0 TMPOHU3BOACTBA, 3((HEKTUBHO JECHCTBOBATH B

I‘IpeE‘)BBI‘{aI\/'IHI)IX cuTtyanusix.

[Ipodeccuonansubie komnerenuu no npodeccun 08.01.28 MacTep OTACIOYHBIX CTPOUTEIBHBIX U
JE€KOPATUBHBIX paboT

I1K 01 BbInoaHATh MITyKaTypHbIE paOOThl IO OTAEIKE BHYTPEHHUX M Hapy>KHBIX ITOBEPXHOCTEN 34aHUN U
COOPYKEHHI.
1K 01.2 BeimosnHsATs paboTHI 110 YCTPOMCTBY HAJIMBHBIX MOJIOB M OCHOBAHUI 1OJ1 TIOJIBI.

[1K 01.3 BeinmonHeHue AeKOpPAaTUBHBIX IMITYKATYPOK.

2. MOHJ OLEHOYHBIX CpeacTB 1Jid BXOAHOI'0 KOHTPOJIA

BXxoHOW KOHTPOJIb COCTOMT M3 33JaHUM, YaCTHYHO B3SATHIX M3 OTKphIToro O6anka OI'D u BIIP mo
maTteMaTke. Ha BbIllosIHEHHE 3ajaHuil BXOJHOTO KOHTPOJIA 1aeTcs 1 akanemuueckuil yac (45 MUHYT).

BX0HO# KOHTPOJIb COCTOUT MX 2-X YacTeil: 00s13aTeabHON U JONOTHUTEIbHOM.

OO0s3aTenbHasl 4acTh COACPXKUT 3a/laHusl MUHMMAJIBHOTO 00S3aTEIbHOTO YPOBHS, JONOJIHUTEIbHAS
qacTh - OoJiee CI0XKHbIE 3aJaHUsl.

[Tpu BeIMOMHEHMHM 337aHUIl TpeOyeTcs MPeICTaBUTh XOJ PEHICHUs M yKa3aTb MOJIYYEHHBIH OTBET.
[IpaBUIBHO BBINOJIHEHHOE 3a/laHUE U3 00s3aTeIbHONM YacTH OLEHMBAETCS B OJMH Oajul; MpaBHIBHOE
BBITNIOJTHEHUE 3aJlaHUM JTOTIOJHUTENBLHOM YacTH olleHHMBaeTcs 3 Oaymmamu i 1-2 Gainamu 3a 4YaCTHUYHOE
penieHue.

BaJ'IJ'ILI, IMOJIYYCHHBIC 3a BCC BBITIOJIHCHHBIC 3aJaHWA, CYMMUPYIOTCA.
IlIxana nepesooa 6a1106 6 OMMemMKU O NAMUDANIbHOU cUCHEMe

Ommemxa Yucno 6ann06, He0OX00UMOE 0151 NOJIYUEHUS OMMEMKU
«3» (y0os.) 6-7
«4»» (xopowo) 9-11
«5» (omauuno) 12-14

Obpa3zosamenshoie pe3ynbmamsl, noouexcaujue npogepke (INemeHmol):

JAP6 1, IP6 5, IP6 6, IP6 9, ZIPG 12, JIPO 14.
APy 1, APy 5, APy 7, APy 8, APy 18, APy 19.
OK 01, OK 02, OK 04, OK 05, OK 06, OK 07
IK 01.1.

3a}IaHI/Iﬂ BXOJHOTI'0 KOHTPOJIA

O0s3aTesbHASL YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHbLIL OMEENM U3 YEMbIPEX NPEONOHCEHHDIX.
1. (1 6amn) Packpoiite popMyiTy COKpaIIEHHOrO yMHOXKeHHUs a’-b?:
A) a2-2ab+b?; B) (a-b)(a+b); B) a®+2ab-b?; I') (a-b)(a-b)
2. (1 6ann) [Inomans TpeyroibHUKA BRIYUCIISETCS IO (hopMyIie:




A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

3. (1 6amn) Hansl rpaduku pynkumii. Kakas popmyna cooTBeTCTBYET rpaduxy

A

V=x2-8x+11 | Y=-9\X V=0,5X-6

2 2 3
B

V=x2-8x+11 | Y=-9\X V=0,5X-6

2 3 1
B

V=x2-8x+11 | V=-9\X V=0,5X-6

3 2 1

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwteHus u NOJIY4EeHHbLIL Omeent.

1,11
4. (2 6amna) Beruucnure 5 ?5

5. (2 6anna) Pemmute ypapHenue X?-7x+10=0. Ecnu ypaBHeHHe UMeeT 6ojiee OHOTO KOPHS, B OTBET
3aNUIINTE MEHBIINN U3 KOPHEH.

6. (2 6amia) Ilnomanas ManzoceMelHON KBapTHPHI B HOBOCTPOiike 24 M> M pacmpesielieHa MEKIy
ob1meii u sxunoit B oTHomeHHH 5:3. CKOMBKO M?B 3aHMMAET JKUIas MIONIab?

7. (2 6amna) Breicora BH mapamenorpamma ABCD penut ero cropony AD na otpe3kn AH =2 u HD
= 32. Jlnaronans mapamenorpamma BD pasna 40. Haligure miomaas napajuieiorpaMmma.

JIOmMOJTHUTEJbLHAA YACTh

Hpu évinoniHenuu 3a0anus 9 3anumume xoo, oﬁocnoeanuepemenu}l u nOlelleHHblﬁ omeem.

8. (3 6amna) Pp16010B MpOMIIBLT HA JIOJKE OT MPUCTAaHU HEKOTOPOE PACCTOSIHME BBEPX IO TEUECHHUIO
peKH, 3aTeM OpOCHII SIKOPb, 2 Yaca JIOBUJI peI0Y M BEpPHYJICS 0OpaTHO uepe3 5 4acoB OT Hayasa My TelIeCTBUS.
Ha kaxoe paccTosiHue OT MpUCTaHU OH OTIUIBUIL, €CJIM CKOPOCTh TEUEHUS PEKH paBHA 2 KM/4, a cOOCTBEHHAas
CKOPOCTB JIOAKH 6 KM/4u?
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Omanonvt omeemos:

Howmep 1 2 3 4 5 6 7 8
3aJaHus
Otger b b A 2,7 2 9 816 8

3. q)OHIl OLHCHOYHBIX CPEACTB JJIfl TEKYHIECIr0 KOHTPOJIsA

Tekyumit KOHTPOJIb TPOBOASTCS BO BPEMs ayJUTOPHBIX 3aHSATUN MO MaTeMaTUKE B COOTBETCTBUH C
y4eOHBIM TUTaHOM M paboueit mporpammbl OJ] «MatemaTuka» 1Mo BCeM paszjenaMm Imporpammsbl. Texyrui
KOHTPOJIb COCTOUT M3 JIBYX 4YacTeil: TeOpeTH4ecKor U mpakTtuyeckoil. [Ipu sTom oOyuaromiuecs moayyaroT
JIBE OTMETKHU.

TeopeTnueckass 9acTh MPOXOJUT B (OpME YCTHBIX OTBETOB: OOYYaIONIUECS BBITATHBAIOT TSTh
KapTOUYeK C BOIPOCAMH, JAIOT MOJIHBIM OTBET (CO CIIMCKOM BOIMPOCOB OOYyUaIOLIUECs 3HAKOMSTCS B Hayale
W3YYCHHUsI pa3Jiena).

LlIxana nepesooa 6an1106 6 ommemKu no NAMUOANTLHOU cUCeMe

Ommemxka Konuuecmeo GE€PHBIX OmMeemos Ha meopemuvdecKue 60npocobl
«3» (y0os.) 3
«4»» (xopowio) 4
«5» (omauuno) 5

3anaHus NPaKTHUECKOM yacTu (KOHTPOJIbHBIE PA0OThI) YACTUUHO B3AThI U3 OTKphITOro Oanka EI'D n
BIIP o marematuke.

Ha BeImoIHEHHE KOHTPOIHHOM pabOTHI IO MaTeMaTHKe AaeTcs | akajgeMudeckuid 9ac (45 MUHYT).

KonTponbhas pabota cocTouT ux 2-x yacteil. B nepBoii yactu npeanaraercs BbIIOIHUTD 4 3aJaHUS -
BbIOpATh MPaBUJIBHBIA OTBET M3 YETHIPEX MpPEIOKEHHBIX. Bo BTOpOIl yacTH mpezyiaraercsi BHIIOJIHUTH 6
3aJJaHU - 0DOPMHTD XOJ PELICHUS U 3aIHCaTh MOJTyYEeHHBIN OTBET.

3a mpaBWJIbHOE BBIMIOJIHEHHUE JIFOOOT0 3a/1aHus NIEPBOM YacTH 00ydJaroIuiics mojiydaeT oJuH Oaa.
[IpaBriibHOE BBINIOJIHEHUE 3a/laHUN BTOPOW YacTU OlLeHUBaeTcs 2 Oamnamu uiau 1 OamyioMm 3a 4acTUYHOE
peuieHue.

baiel, omy4yeHHBIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHNs], CYMMHUPYIOTCS.
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LlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOIU cucmeMe

Ommemka
Yucno 6ann08, HeodX00UMOeE 0113 NOJIYUEHUS OMMEMKU
«3» (yoos.) 8-10
«4»» (xopowo) 11-13
«5» (omauuno) 14-16

3.1 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

Oopaszoseamenvuvle pe3yivmamel, noodaexncaujue nposepke (Inemenmot):

JIP6 1, IPG 9, IPG 11, JIPG 12, JIPG 14.

TPy 1, IPy 14, 1Py 15, 1Py 16, JIPy 18, JIPy 19.
OK 01, OK 03, OK 05

TIK 01.1; [IK 0.2, ITK 0.3;

wn e

4.

TeopeTuueckue BONPOChI:

Chopmymnupyiite Teopemy [Iudaropa.

[lepeuncnure OCHOBHBIE (PUTYPHI B MPOCTPAHCTBE.

[epeuncnure criocoOBI 3aaHUS TUIOCKOCTH.

[Mpogomxkute Teopemy: «Eciu oiHa U3 ABYX MapalIeIbHBIX MPSIMBIX

NEePIEHANKYIIIpHA IJI0CKOCTH, TO.».

5.

TPETBEH, TO.».

6.
7.
8.
9.

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

HpO,Z[OJ'DKI/ITC TCOpEMY: «Ecnu nBe napaJiuiCJIbHBIC MJIOCKOCTHU MTEPECCKAOTCA

ChopmynupyiiTe onpenenenre AByrpaHoro yria.

ChopmynupyiiTe onpeeneHne TpeXrpaHoro yria.

Packpolite moHsATHE «YTOJI MEXAY MPSIMBIMI.

[lepeuncnure B3aMMHOE PACIIOIOKEHHUE ABYX IPSIMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBatOTCA MapajuIeIbHBIMU B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIUMHUCA B TPOCTpAHCTBE?
Kakue npsiMble Ha3bIBalOTCS MEPHEHIUKYIISIPHBIMU B IPOCTPaHCTBE?

[lepeuncnure B3aMMHOE PACIIOIOKEHHUE MPSIMON U TJIOCKOCTH B TPOCTPAHCTBE.

Packpoiite MoHATHE «YTOJ MEKIY MPSAMON U INIOCKOCTBIO.

Packpolite noHsATHE «I1apaJUICIBHOCTD MPSMOM U INIOCKOCTIY.

PackpoiiTe noHsTHE «IEPNEHAUKYIIPHOCTD NPSIMOM U TIJIOCKOCTH.
[Iepeuncinre B3auMHOE PACIIONIOKEHHUE JIBYX IUIOCKOCTEN B POCTPAHCTBE.
PackpoiiTe moHATHE «YTOJI MEXIY IIOCKOCTSIMI.

Packpolite noHsATHE «I1apaUIEIBHOCTD IIJIOCKOCTEW.
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20.  PackpoliTe MOHATHE «IEPIEHAUKYISAPHOCTH IMIIOCKOCTEM.

21.  Kak HailTH pacCTOSTHUE OT TOYKH J0 MPSMOI?

22.  Kak HaiiTH pacCTOSTHUE MEXAY MPSAMBIMU?

23.  Kak HailTh paccTOsSTHUE MEXIY IJIOCKOCTIMU?

24.  Tlpomomxure onpenenenue: «l[lepneHIUKyIsAp - 3T0.».

25.  IIpomomxute onpexnenenue: «HakmoHHas - 3T0.».

26.  IIpomomxure onpenenenue: «IIpoekius HAKIOHHON - 3TO.».

27.  Ilepeuncnure CBOMCTBA MapaJlIeIbHOTO MPOCKTUPOBAHUSI.

28.  IlpuBenure mpuMepbl CHMMETPUN HA MIIOCKOCTU B MIPUPOJIE, UICKYCCTBE, apXUTEKTYpE.
29.  IlpuBenure mpuUMepbl CAMMETPHUI B IPOCTPAHCTBE B IPUPOJIC, HICKYCCTBE, apXUTEKTYpE.

30. B yewm oTnmnumne MOHATHE «IBMKEHUE» OT HOHATHS «IIOBOPOT»?

KouTtpoJnHas padoTa

O0s3aTeIbHASA YACThH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbll OMEeN U3 Yemulpex NPeoioHCeHHbIX.

31. (1 6amn) Pacmdpyiite kpaTkyro 3amnuce: a € f
A) Touka A mpuHAIEKHUT TUIOCKOcTH f; B) Touka A mnpuHamiexut npsmon f; B) mpsmas a

MPUHAJICKUT TUIOCKOCTH ; ') mpsimast @ mepecekaeT II0CKOCTh ff

32. (1 6amn) Ipsameie AB u CJ1 ckpemuBatotcsi. Kakoe pacnonosxenue umerot npsimbie AC u BJ[?

A) napamnensHsle; b) nepnenaukyinspHsie; B) ckpemupatores; [') nepecexkatorcs.

33. (1 6amm) [Tnockoctu a u B umerot 1 obiryro Touky. KakoBo ux B3auMHOE pacrnosioskeHue?

A) napannensHsl; b) nepecekarorces no npsamoit; B) coBnanatot; I') ckpemnBarores.

34. (1 Oamn) Ecmm mpsmas, TpOBEJACHHAas Ha IUIOCKOCTH Yepe3 OCHOBAaHHE HAKJIOHHOM,
NEPIIEHIUKYJISIPHA €€ IPOEKIINH, TO OHA...

A) nepneHAMKYJsIpHA U caMOW HaKJIOHHOM; b) mapasuienbHa u caMoil HakJIOHHOM; B) ckpemuBaercs ¢

HaKJIOHHOM; [') mepneHauKyJsipHa OCHOBAHNIO HAaKJIOHHOM.

Ilpu évinonnenuu 3a0anuit 5-8 3anuwiume xo00 pewienus u NOJAYYEHHbII OMEEMm.

35. (2 6anma) Yepe3 xoHIbl oTpe3ka AB m ero cepeamny M mpoBeAeHBI MapauleibHBIE MPSMbIE,
IIEPECEKAIOIINE HEKOTOPYIO IIJIOCKOCTh B ToUKax Ai, Bim Mi. Halinure nuny otpeska MMy, eciin oTpe3ok
AB He nepecekaeT m10ckocTh U eciu AA:=6,8cm, BB1=7,4cwm.

36. (2 6anna) [Ipsmeie AC, AB u A/l nonapHo nepnenaukyisipusl. Haitnute orpezok C/I, ecnmu AB=5
cM, BC=13 cm, AJI=9 cwm.

37. (2 Gamma) M3 TOYKM K IUIOCKOCTH TIPOBEJEHBI JIBE HAKJIOHHBIC. HalauTe IIHHBI 00IIEro
MEePIEeHANKYJISPA, €CIH MPOECKIUHA HAKIOHHBIX OTHOCSTCS KakK 2:3 W JUIMHBI HAaKJIOHHBIX paBHbI 23 ¢cM U 33
CM.

38. (2 6amna) Haueptuts ky6 ABCA:B:Ci/li. IToctpouts Touky KEAB, Touxky MEJI/I:C, oTpe3ok

PEGA:B.C..

JIomOJJHUTEILHAA YACTh

Hpu 6éblnonHeHuu 3a0anus 9 3anuwmume xoc), oﬁocnoeauuepemeuuﬂ u n0lelleHHblI«7 omeem.

39. (3 Oamna) Pa3oute moBepxHOCTh Kpyrioit ¢gopmbl (R=2 M) Ha yacTH pa3IMYHON ILIOIIAIH.
PaccunTarh KOMMYECTBO KPAaCKM PaA3HBIX I[BETOB JUIsI MOKPAcKU Kaxaoro cekropa. Odopmuts cxemy
MOBEPXHOCTH.
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ITaJI0OHLI OTBETOB:

Homep 31 32 33 34 35 36 37 38 39
3agaHus
OtBer B B b A 7,1 15 9 - -

3.2 KoopauHAaThI M1 BEKTOPHI
Oopaszosamenvhble pe3yibmamot, nRooJexcauiue npoeepke (j1emenmet):

JIPG 1, IP6 9, JIPG 11, JIP6 12, JIP6 13.

[Py 1, 1Py 14, 1Py 15, APy 16, APy 17, 1Py 19.
OK 01, OK 03, , OK 05.

I1K 01.3

©CoNok~wWNE

L
= o

=
w N

Teopernyeckne BONPOCHI:
W3 yero cocTOUT NPSIMOYTOJIbHAS CUCTEMA KOOPJIMHAT B IIPOCTPAHCTBE?
Ecnu Touka 1eXUT B INIOCKOCTH Xy, Kakasi KOOpJIMHATa y Hee HyJeBasi?
[TpuBenuTe npuMep KOOPAUHAT TOUKU A, KOTOpast IEKUT HA OCHU Z.
PackpoiiTe moHsITHE «BEKTOPY.
Kak HaiiTu KoopauHaThI BEKTOpa?
Ilepeunciure U paCKpOUTE NPaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kaxkue BeKTOpbI Ha3bIBAIOTCS MEPIIEHIUKYIAPHBIMU?
Uemy paBHO CKaJsIpHOE MPOU3BEIECHIE BEKTOPOB?
Kak HaliTu BEKTOpHOE NPOU3BEIEHUE BEKTOPOB?
Uemy paBeH yros Mexay BeKTopamu?

[TpuBeauTe npumep MaTpuibl 2X2.

[TpuBeaute npumep Matpuib! 3X3.

KonTpoJnLHas padoTa

Qo0s13aTeILHAA YACThH

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

14.

(1 6amm) Tansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 11(0,0,2). Kakue u3 HuX

JexaT Ha KoopAuHaTHOM npsamoi Oy?
A)A;B)B; B)C, I') .

15.

€INHUYHBIMHU?

(1 6amr) Kakue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBsiroTcst

A)a;Bb)c;B)B; ) p.

16.

(1 6amm) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) konnuHEapHbI?

A) a, B; b) ¢, B; B) a, c; I') kojutmHEapHBIX BEKTOPOB HET.
17.(1 6amn) Jdausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro OTpe3Ka sSBISETCS TOYKa

M(0,3,4)?

A) AB; B) BC; B) AC; T') CB.
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Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL Omeent.

18. (2 6anna) Jlansl BekTops! a(-6,0,8) , B(-3,2,-6). HalimuTe ckansgpHOE MPOU3BEICHUE BEKTOPOB.

19. (2 6amna) ITpu kakuX 3HAYCHUSIX 1 BEKTOPHI A (4,1,2), 6(1,2,)) nepneH UKy pHBI?
20. (2 6anna) Jlans! BexTopsI a(-6,0,8), B(-3,2,-6). Halinure KoCHHYC yria MEXIy BEKTOPaMHU.
21.

(2 6amna) loxaxute, 9yTo 4eThipéxyronbHuk ABC/] siBiisieTcss poMOOM, €CIin:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlonmoJHUTENbLHASA YACTh
Hpu eévinoniHenuu 3a0anus 9 3anumume x0(), oﬁocnoeanuepemenuﬂ u nOlelleHHblﬁ omeem.

22, (3 Oamna) @parMeHT JEKOPAaTHUBHOM IITYKATypKHU TPEACTaBIE€H Ha KOOPAMHATHOM IJIOCKOCTH.

Haiigure ee miomanb (YeThIpeXyroyibHUKA), BEPIIUHBI KOTOPOro UMetoT koopauHaTsl (8;0), (10;8), (2;10) u
(0:2)

ITAJTOHBI OTBETOB:

14 15 16 17 18 19 20 21 22
Homep
3agaHus
OTBeT B B A B -30 -1 68
-3/7 -
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3.3 OcHoBBI TpUTrOHOMeTpHHU. TpUroHOMeTPUYECKUE (PYHKIIUN

OopazosamenvHble pe3yibmamol, nooexcauiue nposepke (31emeHmot):
JAP6 1, J1P6 3, IP6 5, Z1P6 14.

APy 1, IPy 6, [IPy 7, IPy 8, JiPy 18, [Py 19.
OK 01, OK 03, OK 05

Teopernuyeckue BOOIPOCHI:

1. UemMy paBeH yroJs B O1MH pajuaH?

2. B kakux 4eTBepTsAX TPUrOHOMETPUYECKOro Kpyra QyHKIHs Y=SINX MpuHUMAeT
HOJIOXKUTEIIbHbIC 3HAUCHHS?

3. B Kakux 4eTBepTAX TPUTOHOMETPUYIECKOTO Kpyra GyHKIHS y= COSX MPHUHAMAET

OTpUILATCIIbHBIC 3HAYCHUSA?
4, HpO,Z[OJ'DKI/ITC OIIPCACIICHUC! <<CI/IHYC OCTpPOro yria - 3TO...».
HpO,Z[OJ'DKI/ITC OIIPCACIICHUC! «KOCI/IHYC OCTpPOro yria - 3T0.».

6 [Tponomkute onpenenenue: « TaHreHC OCTPOTO YIIIa - 3TO. .

7 ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8. Uemy paBHO nipou3sBeneHue tgx*ctgx?

9 Yemy pasen Sin(2x)? Chopmynupyiite IPaBUJIO BBIYUCIICHUS.
10.  Yewmy paBen c0s(2x)? Chopmyaupyiite NPaBUJIO BBIYKCIICHHUS.

11.  Tlepeuncnute TPUrOHOMETpHUUYECKHE (DYHKIHH, YKAKUTE UX MTEPUOJIBI.

12. Yemy paBeH nepuon GyHKImu Yy=C0S(4X)?

13.  emy paBeH nepuoa GyHKIUU Y=COS(X/4)?

14.  Omnpenenure obnacts 3HaueHus QyHKuH Y=3C0S(5X)?

15.  Tlepeuncnute criocoObl pemIeHUsSI TPUTOHOMETPHUYECKIX YPaBHEHUH.

16.  PackpoiiTe anropuT™ pemeHus OHOPOJAHBIX TPUTOHOMETPHUECKUX YPAaBHEHHUI TIEPBOTO
HopsIZIKA.

17.  PackpoiiTe anropuT™ pemeHus: OAHOPOAHBIX TPUTOHOMETPHUUECKUX YPAaBHEHUH BTOPOTO
HOpsIZIKA.

KountpoJnHast padora

Qo0s13aTeILHAA YACThH

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEN U3 YeMbIPEX NPEON0IHCCHHDIX.

1. (1 6amn) B A ABC sinC=.% Kakas u3 cTropon sBnstieTcs runorenysoi A ABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6anm) Yrinom kakoit ueTBepTH sBisieTcs yroia a=400°?

A)I;B) II; B) III; T) V.

3. (1 6amn) Kakue u3 pyHKUMA ABIAIOTCS YETHBIMU?

A) y=sin x; B) y=tg x; B) y=cos x; I') y= ctg x.

4. (1 6anm) Kakue n3 yncen sBISIOTCS KOPHEM ypaBHEHHUs COS X = 17

—E' :E' :E " :2_7-[
A)x—é, b) x 3,B)X . ;1) X .

Ilpu eévinonnenuu 3a0anuit 5-8 3anumwume x00 peuwienus u noJayueHHbLIL OmMeem.
. T T
o. (2 6amna) Beraucnure: Sin 7 + Cos 2



o 2 f 2
(2 6anna) Haiimure 3HaYCHHME BBIPAKCHHS 4arcc05§— - 4arcsm(-§)

(2 6amna) JlokaxkuTe TOXKIAECTBO: 2 Sin(g +a,) + coS(T -a)= coS o

(2 6anna) Pemmute ypaBnenue: sin’ x - 4 sin x + 3 =0.

JlonmoJIHHTEJIbHAS YaCTh

Hpu 6bInoIHeHuu 3a0anus 9 3anuwmume xod, oﬁocuoeauuepemenuﬂ u n0ﬂyUEHHblﬁ omeem.

9. (3 6anna) Pemute cucteMy ypaBHEHUIA:
X+y=m
{sinx + siny = 2

ITAJTOHBLI OTBETOB:

3amaHus
OTBeT b A B b 1 27 ng 2nn, NE Z (§+ 2nn; §+ 2nn),

neZz
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3.4 IlpouzBoaHasi pyHKIUM, €e IPUMEHEHHE

Oépazosamensuvle Pe3yabmMamul, nooaexHcaujue npogepke (Inemenmaot):
J1P6 1, J1P6 4, IP6 6, J1P6 14.

APy 1, [Py 6, [IPy 7, [IPy 8, /Py 9, [IPy 10, IPy 11, JiPy 18, JIPy 19.
OK 01, OK 03, OK 05
TK 01.2

Teopernyeckne BONPOCHI:
[Iponomxure onpenenenue: «llocnenoBaTenbHOCTD - 3TO...».
[IpuBenure npumMep apuGMeTHUECKON IPOrpeccuu.
[IpuBeauTte npuMep reoMETPUUYECKON TPOTrPECCUN.
[TpuBenure npuMep 6€CKOHEUHO yObIBaIOIIEH reOMETPUUECKO TPOrpeCcCUu.
[Iponomxure onpenenenue: «IIponsBogHas - 310.».
Packpoiite reoMeTpUUECKUI CMBICIT IPOU3BOAHOM.
[Iponomxure onpenenenue: «KacarenpHas - 3T0.».
Packpotite pu3nyeckuii CMBICH POU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCICHUS TIPOU3BOIHBIX.
10. UYemy paBHa npou3BOJHAs CTENEHHOW QyHKIUU?
11. UYemy paBHa npou3BOJHAs IPOU3BEACHUSA?
12.  Yemy paBHa HOpPOM3BOJIHAS YacCTHOrO?
13.  Yemy paBHa NpPOU3BOAHAS CIOXHON QPyHKIUHU?

CoNoR~LNE

14.  Cdopmynupyiite MPU3HAK BO3pacTaHus (PyHKIUU.

15. Cdopmynupyiite NpU3HAK yObIBaHUS (YHKIIHH.

16.  Cdopmynupyiite MIPU3HAK TOUYKU MakCUMyMa (DyHKITUH.

17.  Cdopwmynupyiite MPU3HAK TOYKH MUHUMYMa (QYHKLIUH.

18.  CocraBbTe anropuT™M pelIeHus 3a1ad Ha HaX0XJIeHUs] HAnOOJIBIIETO U
HAaMMEHBIIETO 3HaYeHUsT PYHKIINU Ha OTpe3Ke?

19.  CocraBbTe  aNropuT™M HCCIEIOBAHUS U nocTpoeHus rpapuka GyHKIUN C

MOMOIIBIO TPOU3BOIHOM.
20.  Kak HaliTM BepTUKAJIbHYIO aCUMIITOTY rpaduka GpyHKIUN?

KountpoJnHast padora

Oo0a3aTeabHAd YACTh

Ilpu pewsenuu 3a0anuit 1-4 3anumiume npaguibHbLiL OMEEN U3 YEMbIPEX NPEOTIONHCEHHDIX.

1. (1 6amnm) Uemy paBHa Ipou3BoiHas GyHKIMH Y=COS’X?
A) y'- - sin’x; B) y'- - 2 sin?; B) y'- -2¢0s x sinx; I') y'=2c0s x.
2. (1 6anm) [o kakoit u3 GopMyI BEIUUCIISETCS TPOU3BOAHAS IPOU3BEICHUS?
A) (u+v)-u+Vv'; B) (uv)-u'v+uv'; B) (u) u™; N (x))-fF(9(x))*g'(x).
3. (1 6anm) Pemmre ypasrenue f'(x)-0, ecrm f(x)-3x? - 6x +4. BeibepuTe OTBET.
A)1;b)-1;B)4;T) -4.
4. (1 6amm) Ha pucynke m3o0paxkeHn rpaduk mnpousBogHoil ¢yHkimu f(X),onpenenennoit Ha

unrepsaie (-10; 8). Haitmute xommuecTBo Touek Makcumyma Gyukiun f(X) Ha otpeske [-9;6].
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Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL Omeen.

5. (2 6amna) MarepuanbHas TOYKa ABUKETCS IPSIMOJIMHEMHO 110 3aKOHY
X(t) = t*+6t3-4t2+5t -5 (rme X— paccTosHHE OT TOUKM OTCYETa B METPax, t—BpeMs B CeKyHaX, H3MEPEHHOE
c Havana aBwkeHus). Haiinure ee ckopocTs (B M/C) B MOMEHT Bpemenu t = 3 c.

6. (2 6ayuta) Ha pucynke m3o0paxén rpaduk dynkumu y= f(X) 1 kacatenbHas K HEMy B TOYKE C
a0crmccon Xo. Haiimute 3Hauenue npoussoaHoit Gynkuunu f(X) B Touke Xo.

(x=2)(x+3)
X—8

>0

7. (2 6anna) Pemnte HepaBeHCTBO:

8. (2 6anma) Uccrenoats dpynxmio f(X)=x3 - 3x u moctpouts eé rpaduk.

JIONmOJTHUTEJIbHAS YACTh

Hpu eévinosinenuu 3a0anus 9 3anumume x00, oﬂocuosauuepemeuml u nOlelJEHHblﬁ omeem.

9. (3 6amna) CrpouTenbHas KOMIAaHMS JETaeT YCTPOWCTBO HAJIMBHOIO IOJIa YEThIpeX O(HCOB
mwiomaasio 100 M2, pasHbIX pa3MmepoB: 25x4; 20x5; 12,5x8; 10x10. Jns kakoro W3 MaHHBIX O(HUCOB
noTpedyeTcst 60IbIIIe TOJIOBBIX MITUHTYCOB?

ITAJOHLI 0TBETOB:

3aJaHUuA
Oser B B A B 8 125 | (326 . 10x10
+")
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3.5 [lepBooOpa3nasi pyHKUNH, €€ IPUMEHEHHE

Oopa3zosamenvhble pe3yibmamot, nooedcauiue npoeepke (j1emenmet):

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

APy 1, APy 6, APy 7, APy 8, APy 9, 1Py 10, APy 11, APy 18, Py 19.
OK 01, OK 03, OK 05

IIK 01.2

TeopeTnyeckue BONPOCHI:

[ponomxute onpenenenue: «Pynkuus F(X) Ha3pIBaeTCS ... »».
Packpolite reoMeTpUYECKHil CMBICI ONPEAEIEHHOIO HHTETpaa.
[Iponomxure onpenenenne: «KpuBoamHenHas Tpanenus - 3TO...».
Chopmynupyiite popmyny Herorona-Jlelionuna.

B uem 3akmrouaercst 001IMiA BUI BCeX MEPBOOOPA3HBIX ?
[lepeuncnure nmpaBuiia BEIYUCICHHUS] UHTETPAJIOB.

oakrwbdnrE

KouTpoJnHas padoTa

Oo0a3aTeIbHAA YACThH

Ilpu pewenuu 3a0anuit 1-4 3anumume npaguibHLLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHBIX.
1. (1 6amn) Jna xakoit u3 pynkmwmii dynkmms F(X)=x3-3x.+1 sBnsercs nepsooOpa3Hoii?
A) f(x)=3(x?-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(X)=3x2-6X.
2. (1 6amn) [Jana Gpynkiwus f(X)= 3x.+1. Uemy paBna F(1)
A)2;B5)4;B)6;T) 11.
3. (1 6amn) O6mmui Bua Beex epBoobOpasubix st f(X)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6awt) Beraucnure onpesieneHHbIi nHTErpan | 12 xaXx.

A)-1;B)1;B)-15: ) 1,5.

IIpu evinonnenuu 3a0anuil 5-8 3anuuiume xo00 peuwieHUA U NOJIYYEHHLIL OMeem.

5. (2 6amma) Aenserca m F(X)=x3-3x+1 nepBoobpasuoii ;s ¢pynxmmn f(x)=3(x3-1)?

6. (2 6anma) 3amaiite mepBoobpasnyro F(X) ms gysxmmm f(X)=3X2-2X, eciiu H3BECTHBI KOOPAHHATHI
touku M (1, 4) rpadpuxa F(X).

7. (2 6anna) Ha pucynke n3odpaxen rpadguk pynkuuu y=Ff(X), onpenenénnoii Ha narepsaie (-3;

11). Haiinute HauMeHbliee 3HaUeHUE PYHKIMH (X)Ha oTpeske [2; 9,5].
i

8. (2 6amna) Ha pucynke nzoopakeH rpaduk Hekotopoit pyukiwmu Y=Ff(X). I[Toab3ysich puCyHKOM,

BBIYMCIIATE OonpeeneHubii unterpan [ f(x)dx
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Hpu eévinoniHenuu 3a0anus 9 3anumume x0(), oﬁocnoeauuepemenu}l u l’lOlelleHHblﬁ omeem.

JIomOJJHUTEJILHAS YACTh

9. (3 6anna) Beraucaute mII0MAAb MOICOOHOTO TOMEIIEHUS, TEPUMETP KOTOPOTO OIPAaHHYUBAIOT

nunuu y=0, y=x, y=-2x+6. Cnenats 4epTex.

ITAJIOHLI OTBETOB:

HOMep 5 6 7 8
3aJaHus
OtBer na x3-x%+4 -3 12
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3.6 Dy1eMeHThI KOMOMHATOPUKHU, CTATUCTUKYU U TEOPUM BEPOATHOCTEH

Oopa3zosamenvhble pe3yibmamot, nRooJiedcauiue npoeepke (j1emenmet):
J1P6 7, PG 8, JIP6 14.

APy 1, 1Py 2, APy 3, APy 4, APy 12, IPy 13, 1Py 14, 1Py 18, 1Py 19.
OK 1, OK 3, OK 5.

I1K 01.3.
Teopernyeckue BONPOCHI:
1. [Tponomxkure onpenenenue: «CiyqaitHoe coObITHE - 3TO...». [IpuBeauTe
IpUMep.
2. [TpuBenuTe npuMep 10CTOBEPHOTO COOBITHSI.
3 [TpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.
4 [Tponomxute onpenenenue: «BeposTHOCT ciy4aiiHOTO COOBITHS - 3TO.».
5 Chopmynupyiite npaBuiIo HAXOKAECHUS CIOKEHUS BEPOSITHOCTEH.
6. CdhopmynupyiiTe npaBuiIO yMHOXKEHHS BEPOSITHOCTEM.
7 Kak naiitu cpennee apupMeTnueckoe YucaoBoro psaa?
8 Kak HaiiTu Mmenany 4mMciaoBoro psaa’?
9 Kak Bbruucisercst pazmax 4uciaoBoro psijaa?
10. Jlist gero HyKHBI TuarpaMMsl, rpaduku? [lepeunciuTe BUIBI AUATPAMM.
11. [TpuBeauTe IPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX SBICHUSAX.
12. [TpuBeauTe NpUMeEpHI MPOSABICHUS 3aKOHA OOJBIIUX YHCEN B OOIIECTBEHHBIX SBICHUSX.
13. Yro usyuaer cratuctuka’?
14. [Tponomxure onpenenenue: «CoyeTaHue - 3T0.».
15. [Tponomxure onpenenenue: «Pazmenienue - 310.».
16. ITponoskure onpenenenue: «llepecTaHOBKY - 3TO.».
17. [TpuBeauTe NpUMeEp MHOXKECTBA U3 PEaIbHOM KHU3HH.
18. [TpuBeauTe MpUMeEp onepaluy NepecedeHns MHOXKECTB.
19. [TpuBenute npumMep onepanuu 00bEAMHEHNS MHOXKECTB.
20. [TpuBenuTe npuMep ornepanuy pa3HOCTH MHOXKECTB.
21. Packpoiite noHATHS «rpady, «IepeBOy», KIUKID).

KoHTpoJnLHas padoTa

0O0a3aTeIbHAA YACThH

Ilpu pewenuu 3a0anuii 1-4 3anuniume npasuibHblil OMeem U3 Yemulpex nPeodioHCeHHbIX.
1. (1 6amr) Kombunaropuka - 3To pa3fesn MaTeMaTHKH, OTBEYAIOIIUNA Ha BOMPOCH CKOJbKUMHU
Croco6aMu MOKHO BBIOPATh SJIEMEHTHI .
A) 3a1aHHOTO KOHEYHOTO0 MHOKeCTBa; b) OeckoHeuHOro MHOXkecTBa; B) moboro muoxectna; I)
UppaIlMOHATLHBIX YHCEN.
2. (1 6amr) CoenwHEHHS W3 N 3JIEMEHTOB, OTIUYAIOIIMECS JPYr OT JApPyra TOJBKO TMOPSIKOM
PacIoJIOKEHHUS B HUX DJIEMEHTOB, HAa3bIBAIOTCS:
A) nepectanoBkamu; b) coueranusmu; B) pazmemenusmu; ) koMOnHaASIMH.
3. (1 6amr) Yucno Bcex BO3MOXKHBIX pa3MEIIEHU BRIYUCISIETCS IO popmyre:

n!

A)A"v=nm—m); B)A"n=nm—1)...(n—m+1); B) A" = I A™ =nn+ m)

(n-m)?

4. (1 6amn) I'pynnuposka - 370...
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A) ymopsiioueHue €IUHUI] COBOKYIMHOCTH TO TNpu3HaKy; b) pasOueHne eIWHUIl COBOKYMHOCTH Ha
TPYIIIBI TI0 IPU3HAKY; B) 0000menne ennHuIHbIX (hakToB; [') 0000I1ICHIE € TMHIYHBIX PU3HAKOB.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

5. (2 6amna) B cpennem 3 2000 HOBBIX TOCTPOCHHBIX KBAPTHUP MOCTYIUBIINX B IPOAAXKY, 6 SABISIOTCS
MATUKOMHATHBIMU. HaliiuTe BEpOATHOCTH TOrO, YTO OJHA CIlydallHO BBIOpaHHas IS MPOJAXH KBapTHpa
SIBJISIETCS] IATUKOMHATHOW ?

6. (2 6amra) CtpouTeno NPEASIOKWIA WCIOIB30BATh TPU BHUJA JEKOPATHBHON INITYKATYPKH JUIS
peMoHTa akToBOro 3aja. CKOJIbKO pa3IMYHbIX BAPUAHTOB €CTh Yy HETO, €CIIM €CTh BHIOOD U3 5 BUIOB pPa3HOI
MTYKaTypKu?

7. (2 Oamna) Ilpum OmaroycTpoiicTBE NPUIOMOBOW TEPPUTOPHHM HAAO TOCATUTh KYCTapPHUKH
KUMOJIOCTU. CKOJIBKUMHU CIIOCOOAMU MOKHO MOCATUTh 4 KyCTapHUKA B OJIUH P’

JlonoJHUTeIbHAS YaCTh

Hpu eévinosinenuu 3a0anusn 9 zanumume xoo, obocnoeanue peuienusn u nonyqeunbu? omeem.

8. (3 6amnma) YtoObl mocTynuTh B HMHCTUTYT Ha (akyiabTeT CTpPOUTENbCTBA M APXUTEKTYPHI,
abuTypHeHT noinkeH HaOpaTh Ha EI'D He menee 70 6ayuioB Mo KaxaoMy U3 TPEX MPEeIMETOB— MaTeMaTHKa,
PYCCKHIA SI3BIK U (pr3HKa. UTOOBI IMOCTYIUTH Ha CIICUATBHOCTE « KoMMepmwsi», Hy)HO HabpaTh He MeHee 70
0aJIOB IO KaXIIOMY U3 TPEX MPEAMETOB — MaTEMaTHKa, PYCCKHUI A3bIK U OOIIECTBO3HAHUE. BeposTHOCTh
TOT0, YTO aOUTYpHEHT 3. mony4yut He MeHee 70 GayioB mo mMaremaruke, paBHa 0,6, IO pyCCKOMY SI3BIKY —
0,8, mo ¢pusuke — 0,7 u mo obmecrBoznanuto — 0,5.

Haiinute BepoOsSTHOCTH TOTO, 4TO 3. CMOXKET MOCTYHNUTH XOTS OBl Ha OJHY W3 JBYX YIOMSHYTBIX
CIIELIMAILHOCTEN.

ITAJIOHLI OTBETOB:

3aJaHUuA
OtBer A A B A 0,997 10 24 0,408

3.7 MHOTOrpaHHMKM ¥ TeJia BpalleHus

Oopa3zoeamenshble pe3yibmamot, nooaeHcaujue nposepke (11emenmol):
JAP6 1, 1P6 6, Z1P6 9, Z1P6 10, JIPO 11, /IP6 12, JIPG 14.

NPy 1, 1Py 12, Py 13, APy 14, 1Py 15, /1Py 16, 1Py 18, APy 19.

OK 01, OK 02, OK 03, OK 05

K 01.1, I[IK 01.2 TIK 01.4

Teopernyeckue BONPOCHI:

[Iponomkure onpenenenne: «MHOTOTPaHHHK - ATO...».

IIponomxure onpenenenue: «IIpuszma - 31o.».

IIponomxure onpenenenue: «IIpAMOYyronbHbINA MapajuieaeIuIe] - 3T0.».
[Iponomxkure onpenenenue: «Kyo - 310.».

o wNhE

[Iponomkure onpenenenue: «Ilupamuna - 310.».
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6. CdopmynupyiiTe CBOWCTBO O IPOTUBOJICKAIIUX TPAHIX MapauIeTenuIe/1a.

1. Cdopmynupyiite CBOWCTBO 0 qUAroHAISIX MapaylieNenuiesa.

8. CdopmynupyiiTe CBOWCTBO O AMATOHATUM W JIMHEWHBIX pa3Mepax MNPSMOYTOJIBHOTO
napaJiesienunea.

9. Kaxkas npusma Ha3zbIBaeTCs MpSIMOii?

10.  Kakas npu3ma Ha3bIBaeTCs MPABUIBHOM?

11.  Packpoiite NOHATHE «IIPaBUIbHAS MHUPAMUIAY.

12.  Yro Takoe anodema nmpaBUIbLHON MTUPaAMUIBI?

13. B uem oTnuuue NONHOM MOBEPXHOCTH IPU3MBI OT ITOJHON IOBEPXHOCTH
MUPAMUIBI?

14.  Cdopmynupyiite TeOpeMy O BEIYUCICHIUH OOKOBOM IIOBEPXHOCTHU IIPSIMOI
MIPU3MBI.

15.  Cdopmynupyiite TeopeMy O BBIYUCIEHUH OOKOBOM MOBEPXHOCTH IPABUIBHOM MUPAMUIBI.

16.  HazoBute npeamersl u3 Bameil mpodeccuoOHaTbHON 1eATeIbHOCTH, KOTOPble UMEIOT (hOPMBI
MHOTOTPaHHHUKOB.

17. Kakme MHOTOTpaHHMKHM HAa3bIBAIOTCS  NpaBWwiIbHbIMH?  [lepeuncrnuTe  MpaBUIIbHBIC
MHOT'OI'PaHHHKH.

18.  IIponomxute onpeaenenue: « {uauuap - 3To.».

19.  IIponomxute onpenenenue: «Konyc - 310.».

20.  Ilpomomxwure ompeneneHue: «Y Ce4YeHHBIA KOHYC - 3TO.».

21.  Ilpomomxute onpenenenue: «Ilap - 31o.».

22.  Yro sBnseTCs BHICOTONW YCEUEHHOr0 KOHyca?

23.  Uro sBisieTcs OCEBBIM CEUCHHEM IUJIMHJIPa, KOHYCa, yCEUEHHOT0 KOHYca, Iapa?

24. [lepeuncnure eTUHUIIBI ©3MEPEHUS TUTOIIAIU, 00BeMa.

25.  Yemy paBHO OTHOILIEHHE IUIOIMIAACH MOBEPXHOCTEH MOAOOHBIX (PUTYp B IPOCTPAHCTBE?

26.  Yemy paBHO OTHOILIEHHE 00BEMOB MOAOOHBIX (PUTYP B IPOCTPAHCTBE?

27.  Ha3oBute mpeameTsl U3 Baieil npoecCHOHaIbHON eATEIbHOCTH, KOTOPbIE UMEIOT (hOPMBI

TeJI BPALLCHHUS.

KountpoJjnHast padora

Oo0s3aTeIbHA YACTh

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHolil OMeEem U3 Yemuvlpex nPeod1oHCeHHbIX.

1. (1 6amn) B kakux equHUIIAX U3MEpsIeTCs MII0IAAb TOBEPXHOCTH
MHOTOI'paHHHUKa?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; I') B ABYIrpaHHBIX Ipagycax.

2. (1 6amn) ITnomane 60KOBOM MOBEPXHOCTH MPU3MBI BBIYUCIIAETCS 10 (hopmyrie:

A) SEOK = S+ 2 SOCH.; B) SEOK:P H, B) S =S 60k+ S SOCH; r) SBOK :2POCH*H-

3.(1 6amn) YUro siBIsIETCS] OCEBBIM CEUCHUEM YCEYEHHOTO KOHYca?
A) paBHOOenpeHHBIN TpeyroiabHuK; b) paBHOOenpeHHas Ttpanenusi; B) mnpsmoyromsHuk; I)
MPSIMOYTOJIbHAS TPATISIIHS.
4. (1 6amn) Kakas ¢urypa nomydaercs mpu BpallleHUH NMPSMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT
OJIHOT'O U3 CBOUX KAaTETOB?
A) xonyc; b) yceuennslii konyc; B) mupamuna; I') ycedennas nupamuia.
Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EeHHbLIL OMeem.
5. (2 6amna) Pebpo ocHOBaHUS TPaBUILHOW TPEYroJbHOW mUpaMuabl 3 M, anmodema 6mM. Haiigure
ionia b 60KOBOM MOBEPXHOCTH MUPAMUJBIL.
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6. (2 6amna) JImaronanp ky6a paBaa V588 cm. Halinure ero oobem.

7. (2 6amna) IIpsMOYrolsHUK CO CTOpOHAMHU SCM M 3CM BpaiaeTcss BOKPYr OOJBIICH CTOPOHEI.

Haiinmure 06beM, miomaau O0KOBOW U MOTHOM MOBEPXHOCTEN MOJIYYEHHOTO Tea.

8. (2 Oamia) BeruucianTh MOBEPXHOCTH JAEKOPATHUBHOIO 3JEMEHTa 3/1aHus, UMerouiero ¢gopmy mapa

paauyca 0,5 M. B oTBeT 3anummTe 4ncio, 1eIeHHOE Ha TT.

JIomoJJHUTEJILHAS YACTh

Ilpu evinoanenuu 3a0anusa 9 3anuwiume xo00, 000CHOBAHUE PeUIEHUA U NOTYUEHHBLI OMEEnl.

0. (3 ©Oamma) Co3nmath MoOAENb 3AaHHS, UMEOIEH Gopmy
KOMOWHUPOBAaHHOTO T'E€OMETPUYECKOTO TeEJd, BBIIOJIHUTH HEOOXOIUMBIE
pacueTsl (IUI0Iaab, 00BEM).

[IpenmnonaraeMpie MOJICITH:

ITaJI0HLI OTBETOB:

3axanus

OtBer B b b A 27 2744 72 1; 1 -
48 1;
64 1

25




3.8 Ctrenenn u kopuu. CtenenHasi pyHKuus

Ob6pazosamenvHble pe3yibmamol, nodaexcawjue nposepke (Inemennmol):
JAPo 1, IP6 2, JIP6 3, Z1P6 5, IPG 6, JIP6 14.

APy 1, 1Py 5, [Py 6, [IPy 7, /IPy 8, /IPy 18, [Py 19.
OK 01, OK 03, OK 05,

Teopernyeckue BONPOCHI:

1. Cdopmynupyiite onpenenenue CTeNeHHON QyHKIHH.

2. [Tepeuncnure cBOMCTBA CTENEHHON (PYHKIMM C IIETIBIM IOKA3aTEJIEM.

3. Ilepeuncnnre CBOMCTBA CTENEHU C IEHCTBUTENIBHBIM NTOKa3areneM. [Ipusenure
IPUMEPBHIL.

4. Ilepeuncinre cBOKCTBA KOPHS HATYpaJIbHOU cTeneHu. [IpuBenure nmpumepsl

5. Ha 4yro HeoOxoaumo oOpaTuTh BHUMAHWE HPU PELICHUHM HPPALMOHAIBHOTO YpPaBHEHUS
YETHOMU CTENEHU?

6. Uemy paBeH KOpeHb YETHOW CTENEHH U3 oTpuLarenbHoro yucia? [Ipusenure npumep.

7. YeMy paBeH KOPEHb HEUETHOM CTENIEHU U3 OTpULATeNIbHOTO uncia? [Ipuseaure npumep.

8. Ha 4ro cTtouT 00paTuTh BHUMaHHE NPU PEILICHUH UPPALUOHAIBHBIX, JPOOHOPAIMOHAIBHBIX

ypaBHEHUHN U HEPABEHCTB?

KonTpoabLHas padora

OQo0s3aTeIbHad YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblii OMEem U3 Yemuipex nPeoioHceHHbIX.

1. (1 6amr) Mexry KaKHMH IBYMs HATYPaTbHBIME 9HCIAMH HAXOIUTCS 9HCI0 v/ 197?
A)19u20;b)2u3;B)18ul9;IN)3u4.

2. (1 6amn) Onpenenute KOpeHb ypaBHEHHs X°=125

A)3.;b)-3;B)-5;1)5.

3. (1 6amn) PacmonoxuTe B mOpsiIKe Bo3pacTanus uucna: 2; V5, V17
A) 2; 35, V17; B) 2; V17, ¥/5; B) V/5;; 2;; V17 1) V17; 2; ¥/5;.

4. (1 Gamm) YMHOXas 4MClia C OMUHAKOBBIM OCHOBAaHHUEM, UX CTEMEHH...?
A) ymHoxxaeM; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHusa U NOJIY4EeHHbLIL Omeent.

25584229

5. (2 Gamra) HalinuTe 3Ha4eHUE BHIPAKCHUS ————TIpH a=7.
a6,
. V12 +8)?
6. (2 6amra) Haiinure 3HaueHNe BBRIPAKCHUS ﬁ.
7. (2 6ayuma) PaccrostHue oT HabIrOAATENS, HAXOSIIET0Cs: Ha HeOOBIION BRICOTE N KMIIOMETPOB Ha/T
3eMI€il, 10 HaOJII0JaeMOl UM JIMHUM TOPU30HTA BBIUMCIsieTcs o ¢popmyne , | = V2Rh, 20e R=6400 kxm —

paauyc 3emuu. C Kakoil BBICOTBI FOPU3OHT BUAEH Ha paccTossHUM 48 kuiaoMeTpoB? OTBET BBIPA3UTE B
KHAJIOMETpax.

8. (2 6amna) Pemnte ypaBHeHuu V- 32 — x = 2
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JIOmOJHUTEJILHAA YACTh

Hpu 6blnoNHeHUuU 3a0anus 9 3anuume xo¢), oﬁocnoeanuepemenuﬂ u nOlelleHHblﬁ omeem.

9. (3 6amra) Pemure rpadudecku cucTeMy ypaBHEHHIA: {yy:—\/x;

ITAJIOHBLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHUuA
OtBer b r B B 49 2 0,18 -36 1;1)
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3.9 Iloka3zarenbHast PyHKUIMA

Obpa3zosamenvhble pe3yivomamaol, noodaexcaujue npogepke (31eMeHmbl):

JIP6 1, JIPG 2, JIP6 3, JIP6 4, JIP6 S, JIP6 6, JIPG 14.

APy 1, IPy 5, [Py 6, [IPy 7, [Py 8, JIPy 18, [Py 19.
OK 1,0K 3,0K 5

Teopernyeckue BONPOCHI:

CdhopmynupyiiTe onpeaeeHne noka3aTeIbHON (YHKITHH.
[lepeunciure cBOKCTBA MOKa3aTEILHON (QYHKITUU.
[lepeuncnure ciocoObl peleHus TOKa3aTeIbHBIX YPaBHEHUH.
ChopmynupyiiTe npaBuiio pelIeHUs IPOCTEUIINX [T0KA3aTEIbHbIX HEPABEHCTB.
B gem 3akimogaercs rpaduyeckuii cnocod penieHus ypaBHeHUH.
[IpuBeaute npumep GyHKIIMOHATHLHON 3aBUCUMOCTH MMOKa3aTeIbHON (DYHKINU U3 peabHOM

S

JKHU3HU.

KontpoanHas padora

Oo0s3aTeIbHAA YACTh

Ilpu pewrenuu 3a0anuit 1-4 3anuwiume npaguibHblil OMEem U3 YeMvipex nPeonioHCeHHbIX.
1. (1 6amn) [Ipu kakom 3HaUYeHUU a PYHKIMS y=a* yObIBaeT Ha Bcel o0nactu
onpeneneHus’?
A) a=4; b) a=8,25; B) a=1; I') a=-3.
2.
(1 6am) Ha pucynke n3o6paxén rpaduk
byukun Buaa f(X)=ax. Haiinure 3nauenue /(2).

A) 25.;b) 5; B) 32; I') HeT BepHOrO OTBETA.
3. (1 6amn) @ynkuus 3agana GopMyIioit: f(X)ZG) . Uemy paBHo f(-2)?
1
A)-1;b)-4;B)4; 1) "
1\x—13
4. (1 6ann) Kopenb ypaBHEHHS (5) =3

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

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 peuieHus U NOJYUEeHHbLIL OMEem.
5. (2 6amna) Haiture kopens ypapHeHns 3*2-5*3%=12
6. (2 6amma) CKONBKO LEBIX PEIICHNH nMeeT HepaBeHcTBO 1<7X! <4972
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7.
8. (2 6anna) B xozxe pacnana paguoakTUBHOTO U30TOIA €T0 MAacCa YMEHBIIAETCS 110 3aKOHY

m(t)

= mo*2'" | ryie mo — mavanpHas Macca n30TOMA t - BpeMs MpOIIEITee OTHAYATLHOTO MOMEHTA, T—

nepuoJi nojypacnaga. B HauvanbHbld MOMEHT BpeMeHH Macca u3oromna 184 wmr. Ilepuwon ero
nojrypacraza coctasisier 7 MuH. Haiiaure, uepe3 CKOJIbKO MUHYT Macca u30tomna OyneT paBHa 23

MT.
JonoJHuTEeIbHANA YACTh
Ilpu evinonnenuu 3ad0anusa 9 3anuuwiume xo00, 060CHO6aAHUE PEUEHUA U NOTYYUEeHHbLI
omeem.

-2=0
9. (3 6amna) Pemute rpaduyecku cCUCTEMY ypaBHEHHIA: {;,_ 2% =

ITaJIOHbI OTBETOB:

3aJaHUuA
Otser B A B A 1 2 21 (2 4)
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3.10 Jlorapudgmsl. JJorapudpmuyeckasi GpyHKIust

Oébpa3zosamenvhvle pe3yipbmantsl, RodaeHcAuUE NPOBEPKE (INeMeHMbL):

JIP6 1, JIPG 2, JIPG 3, JIPG 4, JIP6 S, JIP6 6, JIPG 14.

APy 1, Py 5, IPy 6, 1Py 7, /IPy 8, /IPy 18, JIPy 19.
OK 1,0K3,0K5

TeopeTHnueckyne BONPOCHI:

1. ChopmynupyiitTe onpeeracHue JorapuGmMuIeckoi GyHKIIUH.

2. [lepeuncnure cCBOHCTBA JOrapupMUIECKON GyHKIHH.

3. [Tpomomxute onpenenenue: «Jlorapudm - 310...».

4. Yemy paBeH jorapudm rnpousBeaeHus?

5. Yemy paBeH jorapudm yacTHOTo?

6. [TpuBeauTe MpUMEPHI JTOTapUPMUUECKON CIUPAIN B IPUPOJE U B OKPYKAFOIIEM MHUPE.

7. Ha uto cTouT 00paTuTh BHUMaHKE TPU PEIICHUH JOTapUPMUUECKUX U YPABHEHUH H
HEpPaBEHCTB?

6. [Tepeuncnure ciocoObl penieHus JorapupMUIECKIX YpaBHEHUH.

7. CdopmynupyiiTe npaBriIo pemeHus MPOCTEHIINX JTOTapru(PpMUIECKIX HEPABEHCTB.

8. B yem 3akimogaercs rpaduueckuii crnocod peneHus ypaBHeHUH.

6. IlpuBeaure npumep GyHKINOHAIHHOHN 3aBHCUMOCTH JIOTapu(PMUIECKON (PyHKIIUHN U3 peaTbHON
KU3HU.

KontpoJnHuast padora

0O0s3aTeIbHAA YACThH

Ilpu pewienuu 3a0anuii 1-4 3anumwume npasuibHblil OMeem U3 uemulpex nPedi0HceHHbIX.

1. (1 6amn) Kakast u3 ¢pyHKIMil Bo3pacTaeT Ha Bcell o0nacTu onpeaeneHus?
A) f(x)=10gs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=logu.2 X.

2. (1 6amn) Ykaxure obnacts onpenenenus gpynxmun f (X) = Igx
A) (-7; 1,5); B) (-00; 0), (-00 ; +0).; B) (-1,5; 7); I') (0; +00), (1,5;+ o).
3. (1 6amr) PacnionoxuTh B OPSIIKE BO3PACTAHHUS: Iog0,5 4; Iog0,5 0,4, Iogo,51.

A) l0go54; 10905 0,4; 10go,51; B) 10g0,54; 10go51; 10gos50,4;
B) 10go,5 1; 10905 0,4; l0go54 ; T') l0go5 0,4; 10go,5 1; 10go5 4.
4. (1 6ayun) Haiimure kopens ypaBHenus 10ga(5 - x) = 2
A)11;B)-11;B)-3;T) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume xX00 peuieHusA U NOJYUEeHHbLIL Omeem.

5. (2 6ama) Onpenenute 3uadenue Bepaxerns 10ge 2 + 10ges 3 + 2/°%4,
6. (2 banna) Ykaxkute HAaMMEHbIIIee 1eoe perieHre HepasencTna: 10g3(6x- 4) > 2.
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7. (2 6amna) Jlnst o6orpeBa MoMeIeHusl, TeMIIepaTypa B KOTOPOM TMoJAepKruBaeTcs Ha ypoBHe T.=15°
qyepe3 paJnaTop OTOIUICHUS MPOMYCKAIOT TOPsIyIo Boy. Pacxon mpoxoasiei yepe3 TpyOy paauaTtopa BOAbI
m = 0,6 kr/c. IIpoxonas o TpyOe paccTosiHUE X, BOJa OXJIAXIAeTCs OT HavaiabHOU TemmepaTypsl T-=91° no

.. cm Tg——T Br*c
Temmeparypbl T, mpuuém x=o—= IongT_—Tn", rae c=4200 —. — TCIUIOEMKOCTh BOJBL, } = 28

BT
M*°C

enscus) oxmaauTcs BOAA, €CIU JJIMHA TPYObI paguaropa paBHa 144 m.

kod(durment rermoodMena, a a = 0,8 — nocrosaHas. HaliquTe, 10 kakoi Temmneparypsl (B rpamycax

JIomOJJHUTEJILHAA YACTh
Ilpu évinonnenuu 3a0anusn 9 3anuuwiume xo0, 060CHO8aAHUE PeUIeHUA U NOTIYYUEHHbBLIL OmeEent.

8. (3 6anna) Pemmre rpadguyuecku cuctemy ypaBHEHUH:

{y + 2x = log3 135 — logs s
2x—3y=6

ITaJ0OHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8
3aJaHusA
Orser A r A b 5 3 34 (0; 3)
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3.11 YpaBHeHUSs] U HEPABEHCTBA

Oopa3zosamenvhble pe3yibmamot, nooiexcauiue npoeepke (j1emenmel):
J1P6 2, JIP6 3, JIP6 14.

APy 1, 1Py 5, iPy 6, 1Py 7, [IPy 8, /IPy 11, JIPy 18, JIPy 19.
OK 1,0K3,0K4,0K5

Teopernyeckue BONPOCHI:

1. Uto Ha3zbIBaeTCs ypaBHEHUEM?

2. UTo 3HAYUT pelIuTh ypaBHEHUE?

3. Uro Takoe KOpeHb ypaBHEHUs?

4. Uro Ha3bIBaeTCs HEPABEHCTBOM?

5. UTo 3HAYUT pelIUTh HEPABEHCTBO?

6. B ueM 3akmirouaeTcsi «METOl UHTEPBAIOB»?

7. UTto Ha3bIBaeTCs pelieHue CUCTEMbI YPAaBHEHUI?

8. UTo 3HAYUT PEIIUTh CUCTEMY YPaBHEHUI?

9. [Ipu periennn Kakux ypaBHEHUN U HEPABEHCTB, ClIeAyeT OOpaTUTh BHUMaHUE Ha 00J1aCTh

JOTYCTUMBIX 3HAYEHUI?

10.  Ilepeuncnure cocoOBI peLICHNUS yPaBHEHUN.
11.  Ilepeuncnure cnocoObl pelIeHHs] CUCTEM YpaBHEHUM.

KonTpoJjbHasi padora

Oo0s3aTeJIbHAS YACTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npasuibHull OMEeN U3 Yemulpex NPeoioHCeHHbIX:

20.

12. (1 6amn) Kakoe u3 yncen gBnsercs KopHeM ypaBHeHus 1ogz(x+1)=1
A)-1;65)2;B) 1;1) 0.
13. (1 6amn) Kakue u3 ypaBHEHU UMEIOT O60JI1€€ OJTHOTO KOPHSI?
A) x%-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
14. (1 6anm) Onpenenure BUI ypaBHEHUS V- 32 — X = 2
A) nuneiinoe; b) kBanpatHoe; B) uppanumonansHoe; I') paunonanbHoe.

15. (1 6amn) OnpenenuTe HaMMEHbIIEE HEN0E peleHne HepapeHcTa 5 2<1?
A)-3;5)0;B)3;TI') -4.

Ilpu évinonnenuu 3ad0anuil 5-8 3anumiume xo00 pewieHus U NOJYYEHHbLIL OMEem.

16. (2 6amna) Haiinmure kopeHb ypaBHeHHS | X-3 | =2
.(x—y=8
17. (2 6anna) Pemmre cuctemy ypaBHEHU {2x_3y — 16
x%—5x
18. (2 6anna) Pemmre HEpaBeHCTBO: — =X

19. (2 6ama) Pemmte ypaBuenue (2x - 3)V—5x — 2 + 3x2 =0

JIoMOJHUTEIbHAS YaCTh
Ilpu eévinonnenuu 3a0anun 9 3anuuwiume x00, 000CHOBAHUE PeUIEeHUA U NOTYUEHHbLIL OMEEN.

(3 6ama) Pemmre ypasrenue 2sin’x - /3 cos (g — x) = 0. YKaxuTe KOPHU 3TOT0 YpaBHEHUS,
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3
MIPUHAIIEKALLNUE OTPE3KY [%, 37‘[]

ITaJIOHBI 0TBETOB:

Homep 1 2 5 6 7 8 9
3aJaHUuA
Otser B | AB 1,5] (W0:2) | (-00;0]U[2;3 |-1;6 | 7*8mmg 3%
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4. ®oHJA OLEHOYHBIX CPEACTB IS Py0e:KHOro KOHTpoJA (mo uroram 3.1 -
3.4)

Oébpa3zosamenvhle pe3yipbmansl, RoOIeHcAUUE NPOBEPKE (INeMEHMbY):

JP6 1, IP6 3, JIPG 4, Z1P6 5, JIPG 6, /1P6 9, JIPG 11, ZIP6 12, JIPG 14.
Py 1, Py 6, 1Py 7, APy 8, APy 9, 1Py 10, APy 11, APy 14, APy 15, APy 16, APy 17, 1Py 18,
1Py 19.
OK 01, OK 03, OK 05.
IIK 01.2.
O0si3aTesibHASI YACTH

Ilpu pewuenuu 3a0anuii 1-4 3anuwiume npasunbHvlii OMeem U3 Yemoipex npeodiorHceHHbIX.

1. (1 6amn) Hansl Touku A(2,0,5), B(-2,6,3). Kakue koopinHaTh UMEET cepenHa oTpe3ka AB - Touka
M?

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

2. (1 6amn) Ipsameie AB u CJI mapannensusie. Kakoe pacnonoxenue umerot npsimeie AC u BJ[?

A) mapannensnblie; b) nepnenaukynspusie; B) ckpemupatores; ') nepecekatorcs.

N X V3 N
3. (1 ©6amr) Haiinute KOpeHb ypaBHEHHS: COS i ?.B OTBETE 3alUIIUTE HAUOOJIBIIUN

OTpHIIATEIbHBIN KOPCHb.
A)-3;5)0;B)-2;T) -1.
4. (1 6awun) Ha pucynke n3o0paxken rpaduk npousBoanoi Gpynkuuu y=Ff(X). [Ipu kakom 3HaueHUU

X (YHKIIMS TPUHUMAET CBOE HanOoJIblIee 3HaUeHHE Ha oTpe3ke [-4; -2]?

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

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuwiume x00 pewieHusa U NOJIY4EeHHbLIL Omeent.

5. (2 6anma) BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOSIIUX CTOJIOOB, YIaIEHHBIX HAa PACCTOSIHHE 4 M,
COeIMHEHBI epekaa uHoi. Bricota ogHoro cronba 10 M, a npyroro 7 M. Haiiaurte iMHy nepexyiauHBbl.
6. (2 6amna) Hansr wersipe Toukn: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) JokaxkuTe, 9TO OTPE3KH
AB u C]] nepneHIuKyJIsIpHBI.
7. (2 6amra) JIBurascek co CKOPOCThIO = 3 M/C, TPAKTOP TamuT canu ¢ cuiior F=40 kH, HarpaBieHHON
MOJl OCTPBIM YIJIOM ad K FOPU30HTY. MOIITHOCTh, pa3BUBaeMasi TPaKTOpOM, Beluucisiercs mno ¢popmynie N =
Fvcosa. Haitaure, mpu kakom o(B rpaaycax) 3Ta MOITHOCTh OyaeT paBHa 60 kBT.

8. (2 6amna) MarepuanbHas TOYKa JBMKETCS TPAMONMHEHHO 1o 3akony X(t)=t>-13t+23 (rme X—

paccTosiHre OT TOYKH OTCYETa B METpax, t— BpeMs B CeKyHJaX, U3MEPEHHOE ¢ HaJala ABMXKEeHHs). B kakoit
MOMEHT BPEMEHH (B CEKyH/axX) €e CKOPOCTh ObLIa paBHa 3 m/c?
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JIomOJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3ad0anusa 9 3anuuwiume xo00, 060CHO6aAHUE peuleHUA U NOTYUEHHbLIL OmEem.

9. (3 6ama) CKoJIbKO pacTBOpa MOMECTUTHCS B OaK, UMEIOMUM (POPMY IMIECTUTPAHHOU MTPU3MBI
BBICOTOM 6 M M pailyCcOM OIMCAHHON OKPYXHOCTH 40 cM.

9TaJIOHbI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3amaHus
OTBeT A T I b 5 - 60 8 2,5
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5. MoH/ OLIEHOYHBIX CPEACTB Il MPOMEKYTOYHOM aTTecTaluM (IK3aMeH)

Ha BrimosiHeHne MUCbMEHHOM YK3aMEHAIMOHHOM pabOThI IO MATEMATHUKE J1aeTcsa 4 aCTPOHOMUYECKHUX
yaca (240 MuHyT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTei: 00s13aTeIbHOM U IOTIOJIHUTEIILHOM.

OO0s3aTenbHast 9YacTh COJCPIKUT 3a/IaHUsT MUHHMAILHOTO 00S3aTEIILHOTO YPOBHS, TOTMOTHUTEIbHAS
4acTh - 00JICC CI0XKHBIC 3aJaHU.

[Ipu BBITOTHEHUU 3aaHUI 005M3aTEIBLHON YacTH TPeOyeTcs MPEACTaBUTh XOJ PEIICHHS U yKa3aThb
MOJTYYEHHBIN OTBET. 3a MPaBUJILHOE BBHITOJTHEHHUE JII000TO 3aaHus U3 0053aTeIbHOW YacTH O0YyYaromnuucs
nosrydqaere ofauH Oaxn. [Ipw BBIMONHEHWM 3a/laHus W3 JOMOJHUTEIHLHOW YacTH HEOOXOIUMO TOIPOOHO
OMMCaTh XOJ pEIICHUs W JarTh OTBeT. [IpaBWIIbHOE BBIMOJIHEHUE 3aJaHUN JOIMOJHUTEIBHON YacTh
ouieHuBaercs 3 Gammamu win 12 6annamu 3a YaCTUUHOE pELICHHUE.

banbl, nomy4eHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCA.

Ilkana nepesooa 6an106 6 OMmMemKu nO NAMUOATTLHOU cucmeme

Ommemka
Yucno 6annos, Heobxo0umoe 011 nOJYYeHUs OMMEmKU
«3» (yoos.) 6-9
«4»» (xopouto) 10-14
(HE MeHee OJTHOTO 3a/IaHusl U3 AOTIOTHUTEIHHOU YacTH)
«5» (omauuro) oonee 14
(He MeHee IBYX 3aJlaHWi U3 IOMOJIHUTEIbHON YacTH

Oopa3zoeamensvhble pe3yibmamol, nooaexcaujue npogepke (31emenmot):

JIP6 JIP6 JP6 PG JIP6 JP6 JP6 JP6 JP6 JP6 JP6 JP6 JIP6 JIP6
01 02 03 04 06 07 08 09 10 11 12 13 14
Py Apy Jpy Py APy APy APy [Py APy [Py  IPy APy [Py [Py [Py

01 02 03 04 05 06 07 08 09 10 11 12 13 15

APy Py Py Py
16 17 18 19

OK OK OK OK OK
01 02 03 05
IIK [1K
01.1

Ha BrInoiHeHNE MUCHEMEHHON YK3aMEHAIIMOHHOM pa0OTHI 10 MaTeMAaTHKE TaeTCs 4 aCTPOHOMHYECKHUX
yaca (240 MuHyT).

DKk3aMeHaIMoHHas paboTa COCTOUT UX 2-X YacTei: 00sA3aTeIbHON U JOMOTHUTEIBHOM.

OO6s3aTenbHast 4YacTh COACPXKUT 3a/laHUs MHUHMMAJIBLHOTO 00S3aTeIbHOTO YPOBHS, JOMOJIHUTEIbHAs
qacTh - O0yiee CI0XKHBIC 3aJaHus.

[Tpu BbIMONHEHUU 3aAaHUN 00sA3aTeNbHON YacTH TpeOyeTcs MPEeICTaBUTh XOJ PELIeHUs U yKas3aTb
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MOJTYYEHHBIN OTBET. 3a MPaBUJILHOE BBIMOJTHEHHUE JI0O00TO 3a/IaHus U3 005M3aTeIbHON YacTh 00yJarouuics
nonyyaere oauH Oamn. [lpu BBIMOMTHEHMM 33JaHUS U3 JONOJHHUTENBHON YacTH HEOOXOAMMO MOJIPOOHO
omucaTh XOJ pelIeHHs W JAarTh OTBeT. [IpaBuiibHOE BBIMIOJIHEHUE 3aJaHUN JOIMOJIHUTEIBHON YacTH
oueHuBaercs 3 6ayutamu wiy 12 GaiaMu 3a 4aCTHYHOE PElICHHUE.

bambl, nony4yeHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCA.

3K3aM€Hal(u0HHble 300aHUA NO MamemamukKe
Oos13aTe/IbHASA YaCTh
Ipu BeinoTHeHHM 3a7annii 1-12 3anuImmMTe X0/ pelleHus ¥ MOJy4YeHHbIH 0TBET.
1. (16) Ynpocrute Boipakenue: 45in° o —3+4cos’ a.
2.(16.)Ha pucynke uzobpaxén rpaduk auddepenuupyemoit pynkuuu y = f(x). Ha ocu abcruce oTMedeHsI
JICBSITh TOYEK: X1, X2, ..., X9. HAaHUIINUTE KOIMYECTBO TOUCK, B KOTOPBIX Mpou3BoaHas pyHkimu Y = f(X)
OTpHIIATEIIbHA.

3. (16) Jluct nmpoduactuna cromn 1600 pybneit. Yepes rox ero mena crama 2000 py6neit. Ha ckombko
MIPOIICHTOB MTOIOPOKAI JIUCT MPOQHACTHIIA.

4. (16) B nome 16 xBapTup: 7 OJHOKOMHATHBIX, 5 ABYXKOMHATHBIX, 4 UETHIPEXKOMHATHBIX. B omHON u3
KBapTHP YXe CIellaH KOCMETHYeCKHd peMOHT. KakoBa BEpOSTHOCTh, YTO JTOT PEMOHT BBHITNIOJIHEH B
YEeThIPEXKOMHATHOU KBapTUpe?

5. (16) Haiinure 3Hauenue Beipakenus: 1g20 + 1g5

6. (16) Haiinure xopeHb ypaBHeHUs: v 4X—7 =3

7.(16.) Pemmre HepaBeHCTBO: 7°~* > 49. B OTBET 3aNHIIHTE HAHOONBIIEE IEJI0E YUCIIO.
x+4 1

8. (10.) HaiinuTte KOpeHb ypaBHEHUS: 33

9. (16.) Haiinure npoussoanyio pyrkiuu y = 6x1° -4x% -10x + 1,5 B Touke x=0
10. (16.) Bempo umeer ¢opmy mmimHapa auameTpoMm ocHoBaHus 36 cm u Bbicotol 40 cm. Kaxkoe
MaKCHUMaJIbHOE KOJIMYECTBO JIUTPOB OJIM(BI MOKHO B HEro HaUTh. OTBET 3alMILINTE YUCIO, IeIEHHOE Ha TT U
OKpPYIJIEHHOE JI0 LI€JIOr0 YHCIa.

11. (16) HaitaguTe muiomanp 4eThIpEXyTronbHUKA, N300paXXEHHOTO HA KIETYATON
Oymare ¢ pazmepoM KieTkd 1 cMm x 1 cM (cM. pucyHok). OTBeT aaiiTe B 1cx

KBaJApPAaTHBIX CAHTUMETpPAX

]
‘\'h-..

12. (16) Temo meuxercs 1o 3akoHy S(t)=4t>+2t (M) Haiinure ckopocTh Tena
yepes |¢ mociie Havaia ABHKEHHUS

JIONMOJHUTEJLHAA YACTh

Ipu évinonnenuu 3a0anuii 13-16 3anumume x00 peuwienusn u noay4YeHHbLL OMeem

13. (30.) Boruncaure miomaab 3eMiHM, OTBEICHHYIO O] O3€JICHEHUE TEPPUTOPHH OKOJIO OMA, MEPUMETP
KOTOPO# OrpaHMYMBAIOT JTMHUN Y=-X>+6X-6 U y=X>-2X. BBINOIHHUTE YepTexk. OTBET 3aMUIINTE B KBAPATHBIX
MeTpax.

14. (36) Pemmre ypaBHenue: Sin X + sin3 X =0

15. (36.) Anamerp ocHOBaHMS KOHYca paBeH OM., oOpa3ylolias HAaKJIOHEHA K TUIOCKOCTH OCHOBAHUS IOJ
yriom 60°. Haifinte Tmomas omicaHHo 0KOJIO KOHYca chephl.

16. (36.) [lns mTykaTypKu CTEHBI 3/1aHUS HYKHBI 1Boe pabouux. Ecnm ko BpemeHH, 3a KOTOpOE MOXKET
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CaMOCTOSITENILHO OIITYKaTypUTh MEpPBbIi padounii, mpruOaBUTh BpeMsl, 38 KOTOPOE MOKET CaMOCTOSITEIILHO
OLITYKAaTypHUThb BTOPOH paboumii, To momyuutcst 12 gueit. Onpenenute Bpems pabOTHI EPBOTO U BTOPOTO

pabouero, eciu pa3HOCTb €ro cocranisieT 45% BpeMeHH, 3a KoTopoe 00a pabo4nx MOTYT OOJIHMIIEBATh CTEHY
3aHus, padoTasi BMecTe.

9TaJIOHbI OTBETOB:

Homep | 1 2 3 4 8 9 10 11 | 12 13 14 15 16
3adanu

2 | mn 8,7
Omeem| 1 4 25 10,25 -9 | -10| 13 18 | 10 2§ T,nEZ 481 3’3
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