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1. Pe3yabTaTtbl 00y4eHus, periaamedtupoanabie PI'OC COO
¢ yuetom ®I'OC CIIO

JucuuniuHapHble (MpeIMeTHbIE) pe3yabTaThl 0TPAKAIOT:

- Brmanenue wmetomamMu 10Ka3aTENbCTB, aJTOPUTMaMHU pEUICHUS 3ajady;
yMeHue (QOopMyJIHUpPOBATH OINpPECICHUs,, aKCUOMBI U TEOPEMBI, MPUMEHSTh UX,
MPOBOANTH JJOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 334,

- YMeHue omepupoBaTh MOHATHUSMHU: CTENEHb YHCTA, JOrapudM UHCIa;
YMEHHE BBITIONHATh BBIYMCICHWE 3HAYCHUH M TMPEoOpa3oBaHMs BBIPAKEHUH CO
CTENEHSIMU U Joraprupmamu, Ipeodpa3zoBaHus JpOOHO-PAMOHAIBHBIX BBIPAKEHUN;

- YMeHHe OmepupoBaTh MOHATUSIMH: pPalMOHAIBHBIC, HPpPALHMOHAIBHEIC,
MOKa3aTelIbHbIE, CTETICHHbIE, JTOTapu(MHUUECKUE, TPUTOHOMETPUUECKUE YPaBHEHUS
U HEPABEHCTBA, UX CUCTEMBI;

- YMeHue omnepupoBaTh MOHATUSMU: (DYHKIMS, HENpepbiBHAS (QYHKIUSA,
MpOW3BOJHAS, TiepBooOpa3Hasi, OMpeACNeHHBI WHTErpall; yMEHHE HaXOAWUTh
MPOM3BOJHBIC JJIEMEHTAPHBIX (DYHKIMIA, HCHONB3YyS CIpPAaBOYHBIC MaTepUabl;
WCCIIEIOBaTh B MPOCTEHIIMX clydasx (yHKIMM HAa MOHOTOHHOCTh, HaXOIUTh
HauOOJBIITNE U HAUMEHBININE 3HaYCHUs (YHKIUN; CTPOUTH TpaUKU MHOTOUWICHOB C
UCIIOJIb30BAaHUEM ammapara MaTeMaTHUeCKOro aHalu3a; MPUMEHATh MPOU3BOIHYIO
P PElICHUH 3aJlay Ha JABWKEHUE; peliaTh MPaKTUKO- OPUEHTUPOBAHHBIE 3a/1auu
Ha HauOOJIbIIIME W HAWUMEHBIUE 3HAYCHMs, HA HAXOXXJEHUE IyTH, CKOPOCTH U
YCKOPEHHS;

- YMeHHme  omepupoBaTh  TMOHATHUSAMH:  palldOHANbHAs  (YHKIUSA,
nokasareinbHas (QyHKIMS, cTerneHHas QyHKus, jgorapudmMuyueckas QyHKIuS,
TPUTOHOMETpUUYECKHE (PYHKIMU, OoOpaTHbIe (DYHKIMH, YMEHUE CTPOUTHh TpapuKu
M3YYEHHBIX (YHKIMH, HMCHOJb30BaTh TpauKud TPH U3YYCHUH TIPOILECCOB U
3aBHCHMOCTEH, MPU pEIICHUH 3a7ad W3 IPYTHX y4eOHBIX MPEAMETOB U 3aj1ad W3
peaIbHOM KM3HM, BRIPAKaTh (OPMyTIaMU 3aBUCUMOCTH MEXKIY BEJTMYUHAMU;

- YMeHue pemath TEKCTOBbIE 3a/Jaud pPa3HBIX TUIOB (B TOM YHCIE Ha
NPOIEHTHI, OJM W YacTH, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYT,
HAJIOTH, 3aJa4d W3 O0JIACTH YMPABJICHUS JTUYHBIMA W CEMEHHBIMU (PUHAHCAMU);
COCTaBJISITh BBIPAKCHUS, YPAaBHEHHUS, HEPABEHCTBA U HMX CHCTEMBI MO YCJIOBUIO
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3a/layd, MCCIEIOBaTh IMOJIYYEHHOE pPEIICHWE W OIEHUBATh MPaBIONOJ00HOCTh
pE3yNbTATOB;

- YMeHue omnepupoBaTh MOHATHSMHU: CpelHee apudMeTHyecKoe, MeIHuaHa,
HauOoJbIleE W HAUMEHbIIIEE 3HAYCHUS, pa3Max, AUCHEPCHUs, CTaHAApPTHOE
OTKJIOHEHHE YUCIIOBOTO HabO0pa;

- YMeHue u3BJIeKaTh, MHTEPIPETUPOBATh HH(OPMAILIUIO, MPE/ICTABICHHYIO B
Tabaunax, Ha Juarpammax, Trpadukax, OTpaKalollyl0 CBOMCTBA pealbHbIX
IPOLIECCOB M SIBJIICHUI; MPEACTaBIATh WH(OOPMAIMIO C TOMOIIbIO TalauI u
ayarpamMM; UCCJIEAOBaTh CTATUCTUYECKUE JTaHHbIC, B TOM YHCIIE C NMPUMEHEHUEM
rpaguUecKux METOJOB U DJIEKTPOHHBIX CPEJICTB;

- YMeHue OIlepupoBaTh IMOHATUAMU: CIyYaWHBIM ONBIT WU CIy4alHOE
COOBITHE, BEPOSITHOCTH CIIY4YaHHOTO COOBITHS;

- YMeHHE€ BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAHHEM TpaduuecKux
METOJIOB; MPUMEHATH (HOPMYJbI CIOXKEHHS ¢ YMHOXEHHS BEPOATHOCTEH,
KOMOUHATOpHBIE (PaKThl U GOPMYIIBI IPU PEIICHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMH BEJIMUYNHAMU;

- YMeHue NpUBOAUTH TMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCENT B
MIPUPOIHBIX U OOIIIECTBEHHBIX SIBJICHUSIX;

- YMmeHue onepupoBaTh MOHSATUSMHU: TOYKAa, TNpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, JABYTPAHHBIA YTOJ, CKPEIIMBAIOUINECS MPSMbIC, MapauieibHOCTh U
NEPHEHIUKYJIIPHOCTh MPSAMBIX U MIIOCKOCTEH, YIoJl MKy MPSIMBIMHU, YOI MEXIY
OpsIMOM M TUIOCKOCTBIO, YIrOJl MEXKIY IUIOCKOCTSIMU, PAacCTOSTHUE OTTOYKH JI0
IJIOCKOCTH, PACCTOSIHHE MEXKIY NPSMBIMU, PACCTOSHUE MEXKIY ILIOCKOCTSIMU;
YMEHHME WCIOJIb30BaTh MPU PEUICHUH 3a7ad H3y4eHHbIE (AKTBI U TEOPEMBI
MJIAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIETO MUPA;

- YmeHue OTNIEpUPOBATh MOHATUSIMU: MHOTOTPaHHUK, ceueHue
MHOT'OTpaHHUKA, Ky0, apauiesienune, mpu3Ma, nupamuaa, Gurypa u moBEpXHOCTh
BpaIleHus, [WIKHIP, KOHYC, map, cepa, ceueHus: GUrypsl BpaieHus, MI0CKOCTh,
Kacarorasicss chepsl, IWIMHApPA, KOHYCa, IUIOMAAh TOBEPXHOCTH IHUPAMUIBI,
MPU3MbI, KOHyCa, IWIUHApA, IUIOMIAab cdepbl, 00beM Kyba, MPsSMOYTOJBHOTO
napajuielienunena, NUpaMubl, OpPU3Mbl, UWJIWHIpA, KOHyca, IIapa; yMEHUE
n300paxkaTb MHOTOTPAHHUKHM U TMOBEPXHOCTHU BpAICHUS, UX CEUCHHUS OT PYKH, C
MOMOIIIBI0O YEPTEKHBIX HMHCTPYMEHTOB M  JJICKTPOHHBIX CPEJCTB; YMEHHE
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pacro3HaBaTb CUMMETPHUIO B MHPOCTPAHCTBE; YMEHHE pPACIO3HABaTh IPABUIIbHBIC
MHOTOTPAHHUKY;

- YMeHue onepupoBaTh MOHATUSAMU: ABM)KEHUE B IIPOCTPAHCTBE, MOIOOHBIE
¢Gurypsl B MpoCTpaHCTBE; UCHOJIH30BaTh OTHOIICHHE IJIOLIAACH MOBEPXHOCTEH U
00BEMOB MOJAOOHBIX (PUTYp TIPH PEIICHUH 3a7a4;

- YMeHHE BBIYMCIATh F€OMETPUYECKHE BEJIMYUHBI (JUIMHA, YroJl, IUIOMIA/lb,
00beM, TIIOLAAb TOBEPXHOCTH ), UCIIOJIb3YsI H3yUYE€HHbIE (DOPMYJIIbI U METOABL;

- YMeHue onepupoBaTh NOHATUAMHU: IPAMOYTOJbHAs CHCTEMa KOOpPAWHAT,
KOOPAUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE MIPOU3BEIAECHUE, YOI
MEK]ly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOILBI0 HM3yYEHHBIX (OPMYJ KOOPAMHATBHI CEPEIUHBI OTPE3Ka, PAaCCTOSHHE
MEXIy JBYMSI TOUKaMU;

- YMeHue BbIOMpaTh MOAXOISAIINI U3yUYEHHBIA METOJ AJIA PEIICHHs 3aJa4u,
pacrno3HaBaTh MaTeMaTHYeCKue (pakThl 1 MaTEMaTHUYECKHE MOJIEIH B MPUPOJHBIX U
OOLIECTBEHHBIX  SBJICHMSIX, B MCKYCCTBE, YyMEHHE MPUBOAUTH IMPUMEPHI
MAaTEMaTHYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

- YMeHue onepupoBaTh IOHATHUSIMU: OIPEAEIEHUE, aKCHMOMa, TEOpeMa,
CJIEICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (HOPMYIUPOBKHU;
ymMeHue GopMyIupoBaTh 0OPAaTHOE U MPOTHUBOIOIOKHOE YTBEPKACHHUE, TPUBOIUTH
MPUMEPBI U KOHTPHPUMEPBI, MCIIOIB30BaTh METOJ MAaTEMAaTHUYECKONM WHAYKLNU;
IIPOBOJMTHL JIOKA3aTENIbHbIE PACCYKIECHHWS MPU PELICHUM 3a1ad, OLICHUBATh
JIOTUYECKYIO NPABUIIBHOCTD PACCYKICHUM;

- YMeHue onepupoBaTh IMOHATUSAMU: MHOXKECTBO, IIOJAMHOKECTBO, OIlEpaLlin
HaJl MHO>XECTBAMM; YMEHHME HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar
IUISl ONMCAHUSl PEAJBHBIX IPOLIECCOB WM SBJICHUM, W NPU PEIICHUH 334a4, B TOM
yucie W3 Jpyrux ydeOHbIx mpeameToB; 2.1 Pe3ynbrarhl, 3akperuieHHbIE 3a
JTACIUTIIMHOMN

- YMeHue omepupoBaTh MOHATUAMU: Tpad, CBA3HBIA rpad, IEpeBO, LUK,
rpad Ha TUIOCKOCTH; YMEHHE 3aJlaBaTb U OIUCHIBaTh Tpadbl Pa3INnIHBIMU
crioco0aMu; UCTOIb30BaTh Tpadbl IPH PEIICHUH 3a71aY;

- YMeHue cBOOOIHO ONEpPUPOBATh MOHITHSIMM: COUYETaHHE, MEPEeCTaHOBKA,
YUCJIO COYETaHWH, YMCIO MEepPecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe NpPUMEHSTh
KOMOMHATOpPHBIE (PAaKThI ¥ PACCYKACHUS JIJIs1 peIlIeHUs 3a1a4;
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- YMeHHe OomnepupoBaTh MOHATUSAMH: HATypaJbHOE YHUCIO, IEJI0€ YHUCIIO,
OCTAaTOK MO MOAYJIO, pallMOHAIIbHOE YHCIIO, UPPAlMOHAIBHOE YHUCIO, MHOXKECTBA
HATypajbHBIX, UENbIX, palUOHAIBHBIX, JCUCTBUTEIbHBIX YHUCEN; yMEHUE
UCIIOJIb30BaTh MPHU3HAKU JEIMMOCTH, HAWMEHbIUMK OOIMK  JeNuTellb U
HauMEHbIIIee 0011Iee KpaTHOe, aNropuT™ EBKIuAa nmpu pemeHun 3aaaq; 3HaKOMCTBO
C Pa3JIMYHBIMU O3ULIMOHHBIMH CHCTEMAMH CUUCIICHUS;

- YMenue CcBOOOAHO ONEPUPOBATH MOHATUAMM: CTEHEHb C  LEIbIM
[IOKAa3aTejieM, KOpPEHb HATypPaJIbHOW CTENEHH, CTENEHb C PALMOHAIBHBIM
IoKa3aTeleM, CTENEeHb C JCHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKA3aTEleM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [TPOU3BOJIBLHOTO YUCIIA;

- YMeHHe  oOmepupoBaTh  IOHATHSAMH:  TOXKIECTBO,  TOXIECTBEHHOE
npeoOpa3oBaHUEe, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YpPaBHEHUW M HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHMI, HEpPABEHCTB U  CHUCTEM,  pPallMOHAJIbHBIE,
UppalnoHaIbHbIE, [IOKa3aTelIbHbIE, CTECIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI; YMEHHE pEIIATh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IOMOILNBIO PA3JIMYHBIX MPHUEMOB; PEIIATh
YpaBHEHUS, HEPABEHCTBA M CHCTEMbl C I[apaMETPOM; MPUMEHSITh YypaBHEHMS,
HEpPaBEHCTBA, MX CHCTEMbl JUJISl PEIICHHs MaTeMaTUYeCKHX 3aJad M 3ajay u3
pa3IMYHbIX 00JACTEN HAYKU U pPEealbHOM KU3HU;

- YMeHue cBOOOJHO ONEpUpOBaTh MOHATUAMU: Tpaduk GyHKIHH, 0OpaTHas
GyHKIMS, KOMMIO3UIMS (DYHKIMM, JUHEWHas (QYHKIUSA, KBajpaTuyHas (QyHKIuS,
CTeNEeHHas (YHKUMsSI C IeJbIM IIOKa3aTelieM, TPUTOHOMETpUYecKue (PyHKUuUH,
oOpaTHbIE TPUTOHOMETpHUECKHE (PYHKIIMH, TOKa3zaTelbHas W Jiorapumuyeckas
(yHKUMY; yMEHUE CTpOUTh rpaduku (YHKIMM, BBIIOJHATH MpeoOpa30BaHUs
rpa@ukoB QyHKIIHIA;

- YMeHue Hucnoiib30BaTh rpaduku (GYHKUMA 178 U3y4YEHHUs MPOIECCOB M
3aBUCUMOCTEH MpU pelIeHUH 3a7a4d U3 APYTrux YYeOHBIX MPEIMETOB U U3 peaibHOU
’KU3HU; BbIpaxaTh (POpMyIaMH 3aBUCUMOCTH MKy BEJIMYNHAMM;

- YMeHue CcBOOOAHO OMEpPUPOBATh NOHATUAMU: UYETHOCTh (YHKIIUH,
NEePUOJUYHOCTh (PYHKIMHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIUH,
IKCTpeMyM (PyHKIMHM, HauOOJblIee W HaWMEHbIIEe 3HadeHHs QYHKIMU Ha
IPOMEKYTKE; YMEHUE TPOBOIUTH UCCIEI0BaHNE (DYHKIINY;
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- YMeHHe uCIOoJIb30BaTh CBOWCTBA U Tpaduku (QYHKIUN IS penieHus
ypaBHEHUH, HEPABEHCTB M 3aJa4 C MapaMeTpamu; M300pakaTh HAa KOOPJIUHATHOMN
IJIOCKOCTH MHOYECTBA PEIICHUIN YPAaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMeHue CBOOOJHO OINEPUPOBATH MOHATHSIMH: MOCIEAOBATEIHHOCTD,
apudmernyeckas MpOrpeccusi, TeOMEeTpUYecKass mporpeccusi, OECKOHEUHO
yObIBaroIIasi reoMeTprUUecKasl IPOrpecchsi; yMEHUE 3a/1aBaTh MOCIIEI0BATEIbHOCTH,
B TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMeHue onepupoBaTh MOHATUSAMU: HENPEPBIBHOCTh (PYHKIIMH, aCUMIITOTHI
rpaduka GyHKIMM, TepBasi U BTopas Mpou3BOAHas (YHKIHUHU, TEOMETPUUYECKUN U
(U3MUECKUil CMBICH TPOU3BOJHOM, IEpBOOOpa3Has, ONPEECICHHBIA HWHTErpa;
YMEHUE HaxOAUTh ACHUMNOTOTHI rpapuka (QYHKIUH; YMEHUE BBIYHUCIATH
MPOU3BOAHBIE CYMMBbI, TPOU3BEACHHS, YacCTHOTO H KOMIIO3ULIMU (YHKIIHA,
HAaxOJIUTh YpaBHEHUE KacaTeIbHOH K Tpaduky QyHKIUY;

- YMeHue HUCIoJib30BaTh MPOU3BOAHYIO IS UCCIENOBAaHUS (DYHKUMH, IS
HAaXOXJICHUS  HAWIy4dllero pemeHuss B  MNPUKIAAHBIX, B TOM  YHCIIE
COLIMAJIbHOPKOHOMMUYECKUX U (PU3MUECKHX 3a/ayax, JUisl ONpeAeseHUs] CKOPOCTH U
YCKOPEHMS; HaXOAWTh IJIOMAAA M 00beMbl (UIYyp C MOMOIIBI0 HMHTETpala;
MIPUBOJUTH  IPUMEPbl  MATEMAaTUYECKOTO  MOJEIMPOBAHHUS C  IOMOIIBIO
nuddepeHnanbHbIX YPaBHEHUIT;

- YMeHue omnepupoBaTh MHOHATHUSAMH: KOMIUIEKCHOE YHCIIO, COIPSYKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4ucia, (popma 3amnucu
KOMIUIEKCHBIX YHCell (FeOMEeTpUUYecKasi, TPUTOHOMETpUYECKass U aiaredpanyeckas);
yMETb TPOU3BOAUTH apupMmeTnyeckue IEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOANUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;

- YMmeHue cBOOOJHO ONEPUPOBATH MOHATUSIMHU: CpelHee apudmeTudeckoe,
MeJaHa, HauboJiblliee U HAaUMEHbIIee 3HAaUCHUS], pa3Max, JUCHIEPCHs], CTaHIApPTHOE
OTKJIOHEHME JUIsl  ONKMCAHUS  YHUCJIOBBIX  JAHHBIX; YMEHUE  HUCCIENOBAThH
CTaTHUCTUYECKUE JTaHHBbIE, B TOM 4YHCII€ C MPUMEHEHHEM TIpaUuecKux METOAOB U
AJIEKTPOHHBIX CPENICTB; TpadUUecKH HCCIEI0BAaTh COBMECTHbIE HAOIOJEHUS C
MOMOILBIO THATPAMM PACCEUBAHUS U JINHEMHOW PETPECCUM;

- YMeHue HaxogUTb BEPOATHOCTH  COOBITUH C  HUCHOJIb30BAaHUEM
rpa@uuecKkux METOJOB; MPUMEHSATh JJIA pelleHUus 3aaad (GOpMyJbl CIOXKEHUS U
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YMHOXEHHSI BEpOSATHOCTEH, (OopMyJy MOJHOM BEpOATHOCTH, (opmyiy bephymin,
KOMOMHATOpHBIE (PAKThI U GOPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEaIbHBIX COOBITUI;

- YMeHHE OnepHpoOBaTh MOHATHUAMM: CIIydaliHas BEJIMYUHA, PaCIpereiCHUe
BEPOSATHOCTEW, MATEMAaTUUECKOE 0KUAAHUE, JUCIIEPCHS U CTAaHIAPTHOE OTKIIOHEHUE
CIly4ailHON BeNMMYUHBI, (YHKIUU PpaCIpeneseHUs] W IUIOTHOCTH PaBHOMEPHOTO,
IT0OKA3aTEJIbHOTO U HOPMAJIBHOTO PACTIPEIEIICHNM;

- YMeHHne UCTOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIIPEACICHUN IS PELICHUS
3a]1a4; 3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIIMX YHCEN, METOABl BHIOOPOUYHBIX
UCCIIEJOBaHU; YMEHHE MPUBOJNUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINUX YHCENT
B IIPUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX;

- YMeHue cBOOOJHO ONEpPUPOBATH MOHATUSAMU: TOUKA, MpsAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, INIOCKUM yroJ, IBYTPAHHBIN YTOJI, TPEXTPAHHBIN yTOJI,
IIEPECEKAIOIINECS, MAPAIIIETBHBIE U CKPEIIUBAIOIIKNECS MPSMBIE, [TAPATUIEIIBHOCTD U
NEPHEHAUKYJIIPHOCTD NMPSAMBIX U IJIOCKOCTEW, YroJI MEXAY NMPSMBIMH, YIOJ MEXIY
IPSIMOM U INIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMM; YMEHHUE HCIIOJIb30BaTh IIpU
pElIeHNH 3a/1a4y W3y4YeHHbIE (DAKTBl U TEOPEMbI IJIAHUMETPUHU; YMEHHE OLICHUBAThH
pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM MHPE;

- YmeHue ONEPUPOBATH MOHATHUSIMU: MHOTOTPaHHUK, CEUYEHUE
MHOTOIpAHHMKA, TPAaBWIbHBIA MHOIOTpaHHUK, NpHU3Ma, NHpaMuia, Qurypa u
MOBEPXHOCTh BpalleHUs, UWIMHAP, KOHYC, 1Iap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEHMS] KOHYCa U LUJIMHAPA, NapaJlJIeIbHbIE OCH WJIA OCHOBAaHHUIO, CEYEHHE I1apa,
IUIOCKOCTb, Kacarommasics chepsl, UINHAPA, KOHYCA;

- YMeHue CTpouTh CeYeHHE MHOTOTpaHHHMKa, N300pa)kaTb MHOTOTPaHHHKH,
(Gurypel M MNOBEPXHOCTH BpalleHHUs, WX CEUEHHA, B TOM YHCIE C MOMOIIbIO
AIEKTPOHHBIX CPEJICTB;

- YMeHHe MPUMEHSATh CBOMCTBA reOMETpUYECKHX (UTYp, CAMOCTOSITEIBHO
dbopMynMpoOBaTh OMNpENEICHUS H3ydyaeMblX (QUIyp, BBIABUTATb TUIOTE3bI O
CBOMCTBAaX W MpPU3HAKAX F€OMETPUUECKUX (PUTYp, 00OCHOBBIBATH WJIM OMPOBEPraTh
UX; yMEHHE TPOBOJAUTH KIACCUPUKALUIO (PUTYpP MO Pa3IUYHBIM IPU3HAKAM,
BBITIOJHATH HEOOXOAUMBIE TIONIOTHUTENbHBIE TOCTPOCHHUS,;

- YMeHne cBOOOJHO OMEpUPOBATH MOHATHSAMU: TUIOMAAL (UTYPBI, 00beM
(Gurypsbl, BeJIMYMHA yTia, pACCTOSHUE OT TOYKHU JO IMIOCKOCTH, PACCTOSHUE MEXKIY
OPSIMBIMHM, PACCTOSIHUE MEXAY IUJIOCKOCTSMH, IUIOWAAs cdephl, IUIONaab
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MOBEPXHOCTH  MUpaMUbl, TMPU3MBI, KOHyCa, UMUIUHApPA, 00BeM  KyoOa,
OPSAMOYTOJBHOIO MapajuleNienuIea, NUpaMuIbl, MPU3MBbI, LWINHAPA, KOHYCA,
1apa; yMEeHUEe HaXOUTh OTHOLIIEHUE 00BEMOB MO00HBIX (UTYD;

- YMeHHe CBOOOJIHO ONEPUPOBATH MOHATHUSAMU: ABUKEHHUE, MapajlieIbHbIA
MEPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue
noao0us, mogoOHbIe (GUTYypHl; YMEHHUE PACIIO3HABATh PABHBIE U MOJIOOHBIE (PUTYPBHI,
B TOM 4YHCI€ B IMpPHUPOJAE, HCKYCCTBE, AapXUTEKType; YMEHHE MCIOJIb30BAThH
reOMETPUUYECKHUE OTHOIICHUS, HAXOAUTh F€OMETPUUECKUE BEINYUHBI (IJIUHA, YTO,
IUIONIA b, O0OBEM) NPU PEUICHUM 3aJad U3 APYTUX Y4YEeOHBIX HPEIMETOB U U3
peanbHOU KU3HY;

- YMeHue cBOOOJHO OINEPUPOBATh MOHATHUSAMHU: NPSIMOYTOJIbHAs CUCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpAa Ha YHCIIO, Pa3jOKEHHWE BEKTOpa MO 0a3ucy, CKaJsipHOE
[IPOU3BEICHUE, BEKTOPHOE IIPOM3BEICHUE, YIOJ MEXIAYy BEKTOpaMH; YMEHHE
UCII0JIB30BaTh BEKTOPHBIM M KOOPAWHATHBIM METOJ I PELIEHUS F€OMETPUYECKHUX
3a]a4 M 3ajad JIpyrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMH: MaTpuLa
2x2 n 3X3, onpeAenuTeNb MaTPULbI, TEOMETPUYECKUI CMBICI ONPEIEITUTENS;

- YMeHue MOAENUpPOBAaTh pEANbHbIE CUTYallMH Ha S3bIKE MAaTEMATHUKU;
COCTAaBJIAATh BBIPAXKEHHUsI, YPABHEHMS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHIO
3a/layu, UCCIEN0BaTh MOCTPOECHHBIE MOJENH C MCIOJIb30BAHUEM aIapara aareOpsl,
UHTEPIPETUPOBAThH IOJIYYEHHBIM PE3yJIbTAT; CTPOUTHh MATEMATHYECKHUE MOJEIH C
IOMOILBIO T€OMETPUYECKUX TMOHITHM M BEIWYMH, pPEIIaTh CBSA3aHHBIE C HUMH
OPAKTUYECKUE 3a/1a4M; COCTABISATh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETHPOBATH
MOJIYYEHHBIA  pe3ysbTaT;  pelmarh  NOPUKIAOHBIE  3aJa4d  CPEACTBAMH
MaTeMaTUYECKOTO aHal3a, B TOM YHUCJIE COUUAIBHO-DKOHOMHYECKOTO U
bu3UYECKOro XapakTepa;

- YMeHue BbIOMpPATh MOAXOASAIIMI METOA JUIsl pEelIeHUs 3a7a4M; [IOHUMaHue
3HAYUMOCTH MAaTE€MaTHUKU B U3YyUYEHUHU MPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHUE PAaclO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE NMPUBOAUTH NPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUUCKOM U MUPOBOU
MAaTEMATUYECKON HAYKH.

OK O0l. Beibuparh cmocoObl pemieHus 3afad  MpoQecCHOHATBHON
NEeSATEIbHOCTH, TPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.
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OK 2. OcymiecTBisiTh MOUCK, aHAIW3 W MHTEPHPETAIUI0 HHPOPMAIIIH,
HEO0OXOAMMOM /sl BRITIOJTHEHUS 3a/1a4 TPO(HeCCHOHATBHOM EATeTbHOCTH.

OK 03. [InanupoBaTh U peaqn30BbIBaTH COOCTBEHHOE MpOo(deccruoHaIbHOEe U
JTUYHOCTHOE Pa3BUTHE.

OK 04. Paborath B KOJIJISKTUBE U KOMaH/Ie, 3((PEeKTUBHO B3aUMOICHCTBOBATH
C KOJUIeTaMH, pyKOBOJICTBOM, KITMEHTaMHU.

OK 05. OcymecTBiATh YCTHYHO M IHCBMEHHYIO KOMMYHHKALHIO Ha
roCyJapCTBEHHOM SI3bIKE C Y4E€TOM OCOOEHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

2. ®OH/1 OLIEHOYHBIX CPEICTB ISl BXOJAHOT0 KOHTPOJIsI

BXomHOUW KOHTPOJIb COCTOUT W3 3aJaHWM, YaCTUYHO B3SITBIX U3 OTKPBITOTO
06anka OI'D u BIIP no marematuke. Ha BhInoJIHEHUE 3aJaHU BXOJJHOTO KOHTPOJIS
naercs 1 akagemudeckuit yac (45 MUHYT).

BxomHolt  KOHTpPOJIL  COCTOMT W3 2-X 4YacTe: o0s3aTenbHON W
JTOTIOJTHUTEIILHOM.

OOsi3aTenpHass 4YacTh COACPXKUT 3aJaHUST MUHUMAJIBHOTO 00s3aTEIbHOTO
YPOBHS, JOTIOJIHUTEJIbHAS YacCTh - 00JIee CJI0KHBIC 3aaHNs.

[Ipu BBITIOTHEHUHU 3aaHUN TPeOyeTCs MPEJACTaBUTh XOJ PEIICHUS M YKa3aTh
MOJTYYeHHBI OTBeT. I[IpaBUIIbHO BBITIOHEHHOE 3aJlaHWe M3 00sA3aTeIbHOM YacTH
OIICHUBACTCSA B OJIMH Oall, NMPaBHJIBHOE BBIMOJHEHHUE 3aJaHUMN JIOMIOJIHUTEIHLHON
4acTH olleHHuBaeTcs 3 OayutamMu win 1-2 GanjgaMu 3a 4aCTUYHOE PEIlICHUE.

banibl, moy4eHHBIE 32 BCE BBITIOJHEHHBIE 33/1aHUSL, CYMMUPYIOTCSL.

IlIkana nepesoda 6an106 6 OMMemKu O NAMUOALILHOU cucmeme

OtmMmeTka Yuciao 63.J'IJ'IOB, HeO6XOI[I/IMOC IJId TTOJTYYCHUS OTMETKU

«3» (ymoB.) 7-9

«4» (xopo1IIo) 10-12

«5» (OTAMYHO) 13-15
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Obpaszosamenvhble pe3yibmamol, NoOaexcaujue nposepke (d1emMeHmsl):

JIP61,JIP65,JIP66,JIP69, IP612, IP6 14. IPy 1, IPy 5, AP y 7,
JIPy 8, JIPy 18, JIP y 19. OK 01, OK 02, OK 03, K 04, OK 05.

3aaHus1 BXOJHOT0 KOHTPOJIsI

Oobs3aTeIbHAA YaCTh

Ipu pewienuu 3a0anui 1-3 3anuwiume npasuibHulll OMeem U3 Yemoipex
NPeONONCEHHDIX.
1. (1 6amn) Packpoiite popMyly COKpAIlEHHOTO YMHOKEHH a2 - b?:
a) a®>-2ab + b?; b) (a-b)(a+b); c) a? - b%; d) a®+2ab + b?
2. (1 6amn) [Tnomaap TpeyroabHUKA BRIYUCISICTCS TI0 opMyJie:
a) S= a*b; b) S= (a*b) /2; c) S= 2a*b; d) (a*b) /3

3. (1 6ayn) Kakoe 13 ClieAyrONMX YMCeT 3aKI0YeHO Mexay yuciaamu 10/17
u 5/8?
a) 0,4; b) 0,5; ¢) 0,6; d) 0,7

IIpu vinonnenuu 3a0anuii 4-1 3anuwiume xo00 peuieHus U NOJLy4eHHbl
omeemn.

4, (2 6amna) Pemmte ypaBHenue x2-7x+10=0. Ecinu ypaBHeHHE HMeET
0o0Jiee OJHOTO KOPHS, B OTBET 3aMMIINTE MEHBIINUNA U3 KOPHEH.

5. (2 Gamna) Ilmomans 3eMenb KPECThSIHCKOTO XO3SIMCTBA, OTBEJACHHAs
MO/ TIOCAJIKy KYCTAPHHUKOB M IIBETHUKOB, COCTABIISIET 24 Ta U pacmpeeieHa MexIy
HHUMU B OTHOIIEHUH 5:3. CKOJBKO TEKTApPOB 3aHUMAIOT LIBETHUKH?

6. (2 6anna) Beicota BH mapannenorpamma ABCD aenuT ero cTopoHy
AD Ha otpe3ku AH = 2 u HD = 32. /Ilnaronans napauienorpamma BD pasna 40.
Harinure miomans napamieaorpaMmma.

JlonosiHUTEILHAS YACTh

Ilpu evinoanenuu 3a0anus [ 3anuwume x00, 000CHOBAHUE PEUEHUSL U
NOJYYeHHbIIL OMEem.

7. (3 Oamma) PpiO0MOB MpOIUIBLT HA JIOJKE OT MNPUCTAaHH HEKOTOPOE
paccTosiHUE BBEPX MO TEUEHUIO PEKU, 3aTeM OpOCHII AKOpb, 2 Yaca JIOBUI phIOy U
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BEpHYJICS 00paTHO uepe3 5 yacoB OT Havaia nmyrtemecTBusa. Ha kakoe paccTostHue oT
MPUCTAHU OH OTILIBLI, €CJIM CKOPOCTh TEUCHMS PEKU paBHA 2 KM/4, a COOCTBEHHAas
CKOPOCTB JIOJIKH 6 KM/4?

Omanouvt omeemos:

Howmep 1 2 3 4 5 6 7
3aaHus
Otser c b c 2 9 816 8

3. DoH/I OLIEHOYHBIX CPEICTB AJIf TEKYIIero KOHTPOJIA

Tekymuid KOHTpPOJIb IPOBOASTCA BO BpEMS AYIUTOPHBIX 3aHATHH 10
MaTeMaTUKE B COOTBETCTBHUU C YYE€OHBIM IJIaHOM M paboueil mporpammbl OJ]
«MareMatrka» 10 BCEM pasienaM IporpaMMbl. TeKylIMi KOHTPOJIb COCTOUT M3
JIBYX YacTel: TEOPETUUECKOM U mpakTuyeckoi. [Ipu aTom oOydarornuecs moaydaroTr
JIBE OTMETKHU.

Teopernyeckas yacTb MNPOXOAUT B ()OPME YCTHBIX OTBETOB: OOy4aroOIIHEC
BBITSATUBAIOT MATh KapTOYEK C BOMNPOCAMH, JAIOT MOJHBIA OTBET (CO CHUCKOM
BOITPOCOB 00yYaIOIMECs 3HAKOMSTCS B HaYaJle U3y4eHus pasena).

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAIbHOU cUcmeme

Otmetka KonngecTBO BEpHBIX OTBETOB HA TEOPETUYECKUE BOIPOCHI

«3» (ymoB.)

«» (Xoporo) 4

«5» (OTIHYHO) 5

3amaHusi TPaAKTUYECKON YacTh (KOHTPOJIbHBIC PaOOThI) YaCTUYHO B3SITHI U3
otkpsiToro 6anka EI'D u BITP nmo matemaruke.

Ha BbimogHeHWE KOHTPOIBHOM pabOTHl 1O MaTeMaTuke jaercs 1
aKaJeMU4ecKuil yac (45 MUHYT).

KontponbHas pabota cocToUuT UX 2-X 4yactel. B mepBoit wactu npesaraercs
BBITIOJIHUTH 4 3a7aHus - BRIOPATh MPABUIILHBIN OTBET U3 YETHIPEX MPEJIOKECHHBIX.
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Bo BTOpOIt yacTu npejaraercs BHIMOIHUTE O 3a/laHuid - OPOPMUTH X0 pEUIECHUs U
3amucaTh MOJYYCHHBIN OTBET.

3a mpaBUJIbHOE BBHIMIOJIHEHHE JIOOOTO 3a/laHusl MEepBOM 4YacTH OOydarouiuiics
noiayyaer oauH Oamta. IlpaBuiibHOE BBHITIOJTHEHWE 3aJlaHUl BTOPOM YacTu
olieHHBaeTcs 2 OammamMu win 1 6anmoM 3a YaCTUYHOE pEelIeHHE.
basbl, mosrydeHHbIE 32 BCE BBIIIOJHEHHBIE 3aJaHUs, CYMMUPYIOTCA.

IlIkana nepesoda 6a1106 6 oMmMemKu N0 RAMUOALILHOU cucmeme

Otmerka Yucio 6a1moB, He0OOX0AUMOE ISl TTOJTyYSHUS! OTMETKH
«3» (ynoB.) 8-10
«4» (xopo11o) 11-13
«5» (OTIAMYHO) 14-16

3.1 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

ObpazosamenvHule pe3yibmampl, NOOIeHcawue nposepke (InNeMeHmol):
P61, P69, JIP6 11, IP6 12, /1P 6 14.

JPy1, 1Py 14, 1Py 15, IP y 16, IP y 18, AP y 19.

OK 01, OK 02, OK 03, OK 05.

Teopernueckue BONPOCHI

1. Cdopmynupyiite Teopemy Iudaropa.

2. [lepeuncnure ocHOBHBIE (GUTYPHI B TPOCTPAHCTBE.

3. [Tepeuncnure ciocoObl 3a/1aHKsI TNIOCKOCTH.

4. [Iponomxure TeopeMy: «Ecnu onHa M3 ABYX HapajUIeNIbHBIX MPSMBIX
MEPHEHANKYJIAPHA IIIOCKOCTH, TO...».

S. [Iponomxute Teopemy: «Ecam 1Be mapauienbHble IUIOCKOCTH
[IEPECEKAIOTCS TPETHEU, TO...».

6. Cdopmynupyiite onpeneneHue IByrpaHoro yria.

7. CdopmynupyiiTe onpeeaeHue TPEXrpaHoro yria.

8. PackpouTe noHsTHE «YTrOJl MEXIY NMPAMBIMID.
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Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 ctp. 15 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
9. Hepqu/ICHI/ITe B3aNMMHOC  PACIIOJIOKCHHUC ABYX IIPAMBIX B
IMPOCTPAHCTBC

10. Kakwue npsiMble Ha3bIBAIOTCS MApAJUICTbHBIMU B IPOCTPAHCTBE?

11.  Kakue npsiMble Ha3bIBaIOTCS CKPELIMBAIOIIMMHUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBaIOTCSI IEPIEHIUKYISPHBIMU B IPOCTPAHCTBE?

13. Ilepeuncnute B3aWMHOE pACIIOJNIOKEHHE TMPSIMONM W TUIOCKOCTH B
MIPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJl MEX]Y MPSMOU U MIIOCKOCTBIO.

15. Packpoiite NOHIATHE «IapAJIIEITBHOCTD IPSIMOU U TNIOCKOCTH.

16.  PackpoiiTe NOHATHE «HEPIEHANKYIIPHOCTD MPSMOI U TIIOCKOCTH.

17. Tllepeunciure B3aUMHOE pPACIOJIOKEHUE JBYX IUIOCKOCTEH B
MIPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «yTOJ MEXKITY TIIOCKOCTSIMI.

19.  PackpoiiTe NOHATHE «TAPATUIETLHOCTD TIOCKOCTEM.

20. PackpoiiTe mOHATHE «TIEPIIEHANKYISIPHOCTD IMIIOCKOCTEW».

21. Kak HaliT pacCTOSIHUE OT TOYKH JO MPSIMOIA?

22. Kak HaliTH pacCTOSHUE MEXKIY MPSMBIMH?

23. Kak HaliTu paccTosiHUE MEXAY TUIOCKOCTSIMU?

24.  Tlpopomxwute onpenencHue: «llepneHaAUKyISIp - 3TO...».

25. IIpomomxwute onpenenenue: «HakiaoHHas - 370...».

26. IIpomomxwure onpenenenue: «lIpoekins HAKIOHHOMN - TO...».

27. Ilepeuncnure CBOKWCTBA MapaIEIbHOTO POSKTUPOBAHUSI.

28. llpuBenure TIpUMEpPHl CUMMETPpUNA Ha TUIOCKOCTH B TIPUPOJIE,
HCKYCCTBE, apXUTEKTYpeE.

29. [IlpuBemute mpUMEpsl CUMMETPUHA B TPOCTPAHCTBE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE.

30. B yewm oTiMume NMOHATHE «ABMXKEHUE» OT MOHITHUS «IIOBOPOT»?
KonTpoabnas padora O0si3aTesibHast 4aCTh

IIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHulll 0meem U3 yemolpex
NPeONONCEHHDIX.
1. (1 6amn) Pacmmdpyiite kpaTkyio 3anuch: a€ f.
A) TouKa a MPUHAJJICKUT IJIOCKOCTH; b) ToUKa a mMpuHAISKUT TIPSIMOiA [3;
B) npsimas a npunaanexut mnockoctu B?; I') npsimas a nepecekaeT miockocTsh 3?7
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Muno6puayku Poccnn

\, denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 cTp. 16 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

2.(1 6amn) Ilpsmeie AB u CJI ckpemmBatorcsa. Kakoe pacrnonokeHue HMEHT
npsimbie AC u BJ1?

A) mapamnensHblie; b) mepnenmukyisipasie; B)  ckpemuBarorcs; I)
EepeCceKaroTCsl.

3. (1 6amm) Ilmockoctu o u B umeror 1 oOmryto Touky. KakoBo wux
B3aMMHOE PacCIIOoKeHuE?

A) mnapamnensHbel; b) mnepecekarorcss mo mnpsmoi; B) cosmamaror; I)
CKPEIIUBAIOTCS.

4, (1 6amn) Ecnu mpsiMast, nmpoBeJieHHAsi Ha MIOCKOCTH 4Yepe3 OCHOBaHUE
HAKJIOHHOM, MEPIeHINKYISIPHA €€ MPOEKINH, TO OHA...

A) mnepneHIMKyJspHA M CcaMOW HAKIOHHOW; b) mapamiensHa u camoit
HaKJIOHHOW; B) ckpemmBaeTcss ¢ HakioHHOM; ') meprneHnuKyaspHa OCHOBAHUIO
HAKJIOHHOM.

Ipu vinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewierus u NOJY4eHHbILL
omeemn.

S. (2 6amna) Yepe3 koHubl orpeska AB u ero cepeanny M mpoBeneHbI
napajuieNbHbIe MPSMBIE, MEPECEKAoNNe HEKOTOPYIO TIOCKOCTh B TOUKax A., B. u
M,. Halinute nnuny otpe3ka MMa, eciin otpe3ok AB He mepecekaeT MmiIocKoCTh 1
ecmm AA=6,8cm, BB1=7,4CM.

6. (2 6amna) Ilpsmbie AC, AB u AJl momapHO mepHeHIANKYJISIPHBI.
Haitnute orpesok CJI, ecnu AB=5 cm, BC=13 cMm, AJI=9 cMm.

7. (2 6anna) M3 ToukM K IIIOCKOCTH MPOBEICHBI JBE HakIOHHbIC. HaitnnTe
JUTMHBI OOIIETO MEePIEeHINKYISIpa, €CIN MPOSKIINA HAKIOHHBIX OTHOCATCS Kak 2:3 u
JUTMHBI HAKJIOHHBIX paBHBI 23 ¢M U 33 cM.

8. (2 6amna) Haueptuth ky0 ABCJIA1B1C1/1;. [Toctpouts Touky K €AB,
touxky MEJI/11C, orpe3ok PEEAIBICI.

JlomoiHUTEILHAA YACTD

IIpu évinonnenuu 3a0anus 9 3anuwume xo0, 000CHO8aHUE peueHUs U
NOJIYYEHHbIU OmEen.

9. (3 6ayma) Pa3outs nBeTHUK Kpyrioi hopmel (R=2 M) Ha 4acTH pa3nuaHOR
TIoMIau. PaccuntaTh KOMMYECTBO CAXKEHIIEB 1IBETOB JIJISl KAXKIOTO CEKTOpa.
Odopmuts cxemy 1BeTHHKA. Hampumep:
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Muno6puayku Poccnn

\ denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
I1/1.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 ctp. 17 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7 8
3aJaHns
OtBeT B B b A 7,1 15 9 -

3.2 KoopauHAaThI U BEKTOPbI

Obpaszosamenvhble pe3yibmamol, NoOaexcaujue nposepke (diemMenmsl):
P61, P69, AP611, IP6 12, AP 613. APy 1, APy 14, IP y 15, /1P y 16, JIP
y 17, 1P y 19. OK 01, OK 02, OK 03, OK 05.

Teopernueckue BONpPOCHI:

N3 gyero cocTonuT NpsAMOYroJibHasi CUCTEMA KOOPAUHAT B ITPOCTPAHCTBE?
Ecnu Touka NEXUT B INIOCKOCTH XY, KaKasi KOOpAMHATA y HEe HyJeBasi?
[IpuBenuTe npumep KOOPAUHAT TOUKU A, KOTOpas JISKUT HA OCH Z.
PackpoiiTe noHsITHE «BEKTOP.

Kaxk HaiiTh KoopauHaThI BEKTOpa?

[Iepeuncnure 1 pacCKpOUTE MpaBUIIa CIIOKEHUS BEKTOPOB.

Kakune BeKTOpbI Ha3bIBaIOTCS KOJUTMHEAPHBIMU?

O N OAEWNE

Kakue BEeKTOpBI Ha3bIBAOTCS MEPICHINKYISIPHBIMU?
Yemy paBHO CKAJIIPHOE TIPOM3BEICHUE BEKTOPOB?
10. Kak HaiiTi BEKTOPHOE MPOU3BEICHNE BEKTOPOB?

11. Yemy paBeH yroma Mex1y BEKTOpaMu?

12. TlpuBeaute mpuMep MaTPUIIHI 2X2.

13. IlpuBeauTte mpumep MaTpuilsl 3X3.

KonTtpoJuabHas pabora O0si3aTesibHAsI 4aCTh
lpu pewenuu 3a0anuii 1-4 3anuwume npasunvHwlil omeem u3 vemolpex
NPeONONCEHHDIX.
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\, denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrPaMMUPOBaHUE

Bepcus noxymenra - 1 cTp. 18 m3 45 IlepBelii 3x3eMILIAp KOITHS Ne

1.(1 6amn) Hansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 Hux
nexat Ha koopauHatHou nipsimoit Oy? A) A; b) B; B) C; I') 1.

2. (1 6amn) Kakue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-
2) SIBISIOTCS €IUHUYHBIMU?
A)a;Bb)c; B)B; I) p.

3. (1 oOamr) Kakume w3 BekropoB a(l,2,-3), ¢(3,6,-6), B(2,4,-6)
KoJutuHeapHbI? A) a, B; b) ¢, B; B) a, ¢; ') KoJlmuHeapHbIX BEKTOPOB HET.

4.(1 6amn) Jlauer Toukn A(2,0,5), B(2,4,-2) C(-2,0,3). CepennuHoii Kakoro
oTpeska siBnsiercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

IIpu evinonnenuu 3a0anuti 5-8 3anuwume x00 peweHus u nOIy4eHHbl OMBEen.

1. (2 6amna) ausr Bexktopsl a(-6,0,8), B(-3,2,-6). Haitnure cxanspHoe
MIPOU3BEICHNE BEKTOPOB.

2. (2 Oamma) Ilpu kakux 3HaYeHHAX n BeKTOpbl a (4,n,2),v(b2,n)
NEPIICHIUKYISAPHBI?,)

3. (2 6amna) dansr BekTopsl a(-6/18), B(-3,2,-6). Haliqute kocuHyc yria
MEXIy BEKTOPaAMHU.

4, (2 6anna) lokaxxkure, yto yeThipéxyroibHuk ABCJ] siBisieTcst poMOom,
eciu: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JlonmoiHUTEILHAA YACTD

Ilpu evinonnenuu 3a0anusn 9 3anuwume xo00, 060CHOBAHUE peuleHUs U
NOJIYYEeHHbIU OmaBen.

9. (3 6amna) Maxker KiIyMOBbI MpEACTAaBICH Ha KOOPAMHATHOW TUIOCKOCTH.

Hadimure mmomans KiaymMObl (YETBIPEXYTOJIbHUKA), BEPIIMHBI KOTOPOTO HMMEIOT
koopauHaTtsl (8;0), (10;8), (2;10), (0;2).

10

[ S R ——

Omanonvr omeemos:
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denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs

«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

v

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 ctp. 19 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJlaHus1
OtBer B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpuronoMetTpuu. Tpuronomerpuyeckue GPyHKIHH
ObpazosamenvHule pe3yrbmamol, NOOIeHCauue nposepke (InNemMenmol):

JIP61, P63, P65, IP6 14. Py 1, IPy 6, IPy 7, APy 8, AP y 18, /TP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckue Bonpocel 1.Yemy paBeH yroi B OJIMH paguaH?

2.B KakuxX YeTBEepTAX TPUTOHOMETPUYCCKOro Kpyra (pyHKIHS Y=SINX MpUHUMAECT
MOJIOKUTENbHBIEC 3HAUCHUS?

4.B KakuX 4eTBEPTIX TPUTOHOMETPUUYECKOTO Kpyra PyHKIUS Y= COSX MPUHUMAET
OTpHULIATENbHBIE 3HAYCHHUS?

5.1Tponoikute onpenenenue: « CHHYC OCTPOTO yTIJia - 3TO...».

6. I[Ipomomkure onpenencHue: «KocuHyc 0OCTpOTO yIiia - 310...».

7.1Iponomxkute onpenenenne: « TaHreHe OCTPOro yria - 3TO...».

8.ChopmynupyiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKJICCTBO.

9.Uemy paBHO npowu3BeneHue tgx*ctgx?

11.Yemy pasen Sin(2x)? ChopmymupyiTe mpaBUiIO BEIYUCICHUS.

12.Yemy paBen cos(2x)? ChopmynupyiTe mpaBUiIO BHIYUCICHHUS.

13.Ilepeuncnure TpuroHOMeTpudeckue HyHKIMU, YKAKUTE UX TIEPUOJIBI.

14.Yemy paBeH nepuo GyHKIUU Y=COS(4X)?

15.Yemy paBen nepuoa GyHKuuu y=cos(x/4)?

16.0npenenure obmacth 3HaueHus GyHkimu y=3c0S(5X)?

17 Ilepeunciure criocoObl penieHUs TPUTOHOMETPUUYECKUX YPaBHEHUH.
18.PackpoiiTe aJirOpuT™M pelIeHUs] OJHOPOAHBIX TPUTOHOMETPUUYECKUX YpPaBHEHHUI
MIEPBOTO NOPSAIKA.

19.PackpoiiTe anroput™M penieHus OAHOPOJHBIX TPUTOHOMETPUUYECKUX YpPaBHEHUU
BTOPOTO MOPSIIKA.

KonTtpoJsbnas padora O0s13aTesibHAS YaCTh
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\, denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 ctp. 20 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Ipu pewenuu 3a0anuti 1-4 3anuwume npasuivHsiti omeem u3 4emoipex
NPeONONCEHHDIX.

1. (1 6amr) B AABC sin C= AB/AC. Kakast u3 CTOPOH SBJISICTCS TUIIOTEHY30H
AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yriom kakoit uetBeptH siBisieTcst yroi a=400°? A) I; b) II; B) I11;
) IV.

3. (1 6ayn) Kakue u3 GyHKIUi SBIAIOTCS YETHHIMU?

4, (1 6aym) Kakue u3 yucen siBIISIIOTCS KOPHEM ypaBHEHHsI COS x = 1/2?

A) x=1/2; b) x=1/6; B) x=n/3; I')x=2n/3

Ipu vinonnenuu 3a0anuti 5-8 3anuwume x00 pewieHus u NOIyYeHHbIl OMBEen.

5. (2 6ama) Beraucnure: sin /2 + €0S /2

6 (2 6asta) Haiinure 3sHaueHue BeIpaxkeHms 4arccos(V2/2) — 4arcsin (-v2/2)

7. (2 6amna) Jokaxute ToxkaecTBO: 25iN (1/2+ B) + COS(7/2 - B) = cOS B

8 (2 6ana) Pemmte ypasuenue: Sin x - 4 sin x + 3 =0.

JlonosiHUTEILHAS YACTD
Ipu svinonnenuu 3a0anus 9 3anuwume x00, 060CHOBAHUE PeuleHUs: U NOTYYEeHHbII
omeen.

9. (3 6auta) Pemmre ypaBHeHHe: COS3X — COS5X = Sindx

Omanonvl omeemoas.

Homep 1 2 3 4 5 6 7 8 9
3aIaHHS
OtBer b A B b 1 2 1 X=/2+210, |\~ /6+2mn
n€ 7 n€E 7Z x5
St/6+2mn, né€
Z X= nn/4, n€
V4

3.4 Ilpon3BoaHasi pyHKIMH, ee IPUMEHEHUE

Obpaszosamenvhble pe3yibmamol, NoOaexcaujue nposepke (emMeHmol):
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\, denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 cTp. 21 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

JIPG1,]IP 64, JIP 66, JIP 6 14.

APyl IPy6, APy 7, 1Py 8, 1Py 9, 1Py 10, IP y 11, /1P y 18, JIP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckue BONpOCHI

[Iponomxute onpenenenue: «llocaeqo0BaTEIBHOCTSD - ATO...».

[IpuBenuTe npuMep apupMeTHUEeCKO MPOrpecCuu.

[IpuBenuTe npuMep reOMETPUIECKON IPOTPECCHUH.

. IlpuBenute npumep OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUECKON POTPECCU.
IIponoinkure onpenenenue: «IIpousBonnas - 310...».

Packpoitte reoMeTprueCKU CMBICI POU3BOJHOM.

IIponomxure onpenenenue: «KacarenpHas - 3T0...».

Packpolite pu3nueckuii CMbICI MIPOU3BOAHOM.

©oNo Ok wWwhE

HepC‘-H/ICJ'II/ITe IMpaBuJia BIYUCIICHUA IIPOU3BOJHBIX.

=
(@)

. Uemy paBHa Mpou3BOHAS CTENIEHHONW QyHKIIUN?

[HEN
[HEN

. Uemy paBHa MpOU3BOAHAS IPOU3BEACHUSA?

R
N

. Uemy paBHa POU3BOAHAS YACTHOTO?

=
w

. Uemy paBHa MPOU3BOHAS CIOKHOU PyHKIIMN?

|—\
N

. ChopmynupyiiTe npu3HaK BO3pacTaHusi (PyHKIUH.

=
(€]

. ChopmynupyiiTe npusHaK yObIBaHUS (YHKITUH.

=
»

. ChopmynupyiiTe Npu3HAK TOYKA MAKCUMYyMa (DYHKLIUU.

|
\l

. ChopmynupyiiTe Npu3HaK TOYKA MUHUMYMa (PYHKITHH.

18. CoctaBbTe a@JIrOpUTM pEIICHUS 337a4 Ha HAXOXKJACHUS HAWOOJBIIETO W
HAWMEHBIIIEr0 3HAUYCeHUs PYHKITUU HA OTpe3Ke?

19. CoctaBbTe aNrOpuTM HCCIEAOBAHUS M MOCTpOeHHs] Tpaduka QYHKIUH C
ITOMOIIBIO TTPOU3BOJHOM.

20. Kak HaiiTh BEpTUKAJIBbHYIO aCUMIITOTY rpaduka GyHKIUU?

KonTpoasnas padora O0si3aTesbHast 4aCTh

IIpu pewenuu 3a0anuti 1-4 3anuwiume npaguibHslll omeem u3 uemolpex
NPeONONCEHHDIX.

1. (1 6amn) Yemy paBHa mpou3BogHas (yHKIUH Y=COS?X?
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@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 cTp. 22 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

A) y'=—sin?x; B) y' = -2sin?x; B) y' = 2sinxcosx; I') y' = 2cosx

2. (1 6amn) ITo kakoit U3 HOPMYIT BEIYHCIIACTCS MPOU3BOIHAS IIPOU3BEACHIUS?

A) (UV)' = U'V-V'U; B) (UV)' = U'V+V'U; B) (UV) = U'V-V'U); ) (UV)' = (U'V-V'U
)/2.

3. (1 6amn) Pemmnte ypasnenue f ' (x)=0, ecim f(X)=3x2 - 6x +4. A) 1; ) -1; B) 4;
1) -4.

4. (1 6amn) Ha pucynke wuzoOpaxeH rpaduk npou3BogHor ¢(yHkmum f(x),
onpeneneHHo Ha uHTepBajie (-10; 8). Haiiaure KOIMYECTBO TOUEK MaKCHMyMa
dyukmum f(x) Ha oTpeske [-9;6].

y= 1'(x)

Y

10 o) 1 8

IIpu evinonnenuu 3a0anuii 5-8 3anuwume xo00 peuieHus u noIy4eHHbll
omeemn.

5. (2 6anma) MarepuanbHas TOYKa JABMIKETCS MPSAMOJUHEHHO 10 3aKOHY
X(t)=3x*+ 6t3 — 4t + 5t - 5

(rme x— paccTosiHUE OTTOYKM OTCYEeTa B METpax, t— BpeMs B CEKyHHaX,
M3MEpEeHHOe C Havana JBWkeHus). Haligute ee ckopocth (B M/C) B MOMEHT
BpeMeHHU t=3 c.

6. Ha rpaduke m3o0paxen rpadpuk ¢ynkuuu Y= f(X) u kacarenbHas K
HEMy B Touke ¢ aOciccoit Xo. Haitnute 3Hadenue mpousBoanoi dynkiwu f(X) B
TOYKE Xo.
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\, denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE

@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 cTp. 23 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

VA

oV /3

W o e o T

7.  Pemmutsh HepaBeHCTBO: (X-2)(X+3)/(X-8) >0
8.  Mccnenosats Qpynkimio f(X)= x® — 3X u mocTpouTs ee rpadux.

JlomoiHUTEIbHAA YACTD

Ipu évinonnenuu 3a0anus 9 3anuwume xo0, 000CHO8aHUe peuieHUs U
NOJIYUeHHbIU OmEen.

7. (3 6amna) dupme «CamoBoa» BBUICISIOT y4acTOK 3emid Tuiomaapio 100
M. TIpeaiararor 4eThIpe y4acTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuactok omobput npupextop ¢upmbl «CamoBoay, YUWUTHIBas, YTO
HE00X0IUMO OY/IeT TOCTaBUTh 3a00p IO MEPUMETPY?
Imanoun omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHKAs
OTBeT B b A B 8 1,25 - - 10x10

3.5 MHOrorpaHHMKHM M TeJia BpallleHusl
Obpazosamenvhbvie pe3yibmamsl, NOOAENCAUUE NPOBEPKE (INEMEHMbL):

Jpo61,Ppo66, P69, AP 610, AP 6 11, /IP 6 12, JIP 6 14.
APyl APy12, APy 13, APy 14, AP y 15, /IP y 16, /IP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BONPOCHI
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@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 cTp. 24 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

[Tponomxkure onpeneneHue: «MHOTOIpaHHUK - 3TO...».
[Iponomxute onpenenenue: «lIpusma - 3t10...».
[Tponomxure onpenenenue: «IIpsMOyroapHbIi NapauieIenuIe] - 3T0...».

> w e

[Iponomxkure onpexnenenue: «Kyo - 310...».

5. [Iponomxure onpenenenue: «Ilupamuaa - 31o...».

6. CpopmynupyiiTe CBONCTBO O MPOTUBOJICKAIIUX TPAHSIX MMapaUIeIeIUIeaa.
7.ChopmynupyiTe CBOMCTBO O JUArOHAJSAX MapajuleenuIe/a.

8.ChopMynupyiiTe CBOMCTBO O IMArOHAIU U JMHEHHBIX pazMepax MpsSMOYTOJIbLHOTO
napajuieenunesaa.

9. Kakas npu3ma Ha3bpIBaeTCs NpAMOn?

10. Kakas npu3ma Ha3bIBaeTCs PABUIBHON ?

11.  PackpoiTe NOHATHE «IIPaBUJIbHAS TUPAMHUJIAY.

12.  Yro Takoe anodema npaBUIbHON MUPaMUIbI?

13. B yeM oTiauMuue MOJHOM ITOBEPXHOCTH MPHU3MBI OT MOJHOM MOBEPXHOCTH
nupamMubI?

14. ChopmynupyiiTe TeopeMy O BBIYUCICHUM OOKOBOM TMOBEPXHOCTU MPSIMOMN
IIPU3MBL.

15. Chopmynupyiite TeopeMy O BBIUKUCIECHUU OOKOBOM MOBEPXHOCTHU IMPABUIHHOU
MIAPaMHUJIBL.

16. HazoBuTe mpeameTsl U3 Bailed nNpoecCuOHaNbHOU AESTENbHOCTH, KOTOPhIE
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17.  Kakue MHOTOIpaHHUKHM  HAa3bplBalOTCS  NpaBWIbHbIMU?  Ilepeuncnure
IIPaBUJIBHbIE MHOTOI'PAHHUKH.

18.  IIpomomxute onpenenenue: « lumuump - 310...».

19.  IIpomomxute onpenenenue: «Konyc - 3to...».

20. IIpomomxure ornpeneneHue: «Y CEUeHHBIN KOHYC - 3TO...».

21.  IlIponmomxkure onpenenenue: «lllap - 3to...».

22.  UYro sBIIAETCS BBICOTOM YCEUEHHOIO KOHYyCa?

23.YT0 sABIISIETCA OCEBBIM CEUCHUEM HWJIMHAPA, KOHYCa, yCEYEHHOT0 KOHYca, 1mapa?
24.  Tlepeuucnure eIMHUIBI U3MEPEHHUSI IJIOMIAAN, 00beMa.

25. Uemy paBHO OTHOIIEHHE IUIONIIAJIE MOBEPXHOCTEW MOAOOHBIX (QUTYP B
MIPOCTPaHCTBE?

26. Uemy paBHO OTHOIIIEHHE 0OBEMOB MOJOOHBIX (PUTYP B MPOCTPAHCTBE?
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@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 cTp. 25 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

27.  HazoBute mpenmMeThl U3 Bailiel MpodecCHOHANBbHOMN eI TEIbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJ BpalllCHHUS.

KonTpoabnas padora O0si3aTebHAsSI 4YACTh

1Ipu pewenuu 3a0anuii 1-4 3anuwume npasunbHulll 0Omeem U3 yemulpex

NPeONONCEHHDIX.

1. (1 oOamr) B kakux enWHUIAX HW3MEpSCeTCS IUIOMIAJb IOBEPXHOCTH
MHOTOIpaHHHKA?

A) B rpaaycax; b) B meTpax; B) B kBaapaTHbIX MeTpax; [') B IByrpaHHBIX Irpaycax.
2. (1 ©Oamm) Ilmomame OOKOBOW TIOBEPXHOCTH TPU3MBI  BBIYHCIISICTCS 10
dbopmyse:

3. (1 6ay1) UTO SABIISIETCSI OCEBBIM CEUCHHEM YCEUEHHOTO KOHyca?

A) paBHOOenpeHHBII TpeyroibHUK; b) paBHOOeAapeHHass  Tpameuus; B)
MPSMOYTOJIBHHK; ') IpsIMOYTOJIbHAS TPaTISITHA.

4, (1 Oamn) Kakas ¢urypa mnosdydaeTcs NOpd BpalleHHWH MPSIMOYTOJbHOTO
TPEYroJIbHUKA BOKPYT OJIHOTO U3 CBOUX KAaTE€TOB?

A) xonyc; b) yceuennslii konyc; B) nupamupa; I') yceuenHas nupamua.

Ipu evinonnenuu 3adanuti 5-8 3anuwume xo0 peuwienus u noLy4eHHbll Omeen.

S. (2 6amna) PeOpo ocHOBaHMSI MNPAaBWIBHOW TPEYroJbHOM NUPAMHUABI 3 M,
anogema oM. Haiinure miomaas O0KOBOW MOBEPXHOCTH MTUPAMUIBI.

6. (2 6amna) JInaronans kyoa paBHa 588. HaluTE €r0 00BEM.

7. (2 6anna) IIpsIMOYroJbHUK CO CTOpOHAMHU 8 CM U 3 CM BpAILAETCS BOKPYT

OonbIneit croponbl. Halimute 00beM, Tuiomaan OOKOBOM U TMOJTHOM MOBEPXHOCTEH
NOJIyYEHHOTO TEJA.

8. (2 6anna) BelyucnuTh MOBEPXHOCTh KPOHBI KYyCTApHUKA, UMEIOILIEro (hopmy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ncio, AENEHHOE Ha T.

JlonoJiHUTEIbHASI YACTh

Hpu 8bInoHeHuY 3a0anus 9 3anuwume )CO(), obocHosanue peuterus u I’ZOJZy'{eHHbllZ
omeent.
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Muno6puayku Poccnn

denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa3oBaTeIbHOE YUPEKICHUE BBICIIECTO 00pa30BaHUs

«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)

Komnemx Yenl'Y

DoH/T OLICHOYHBIX CpeaCTB JUCHUIIINHBI

I1/1.01 Maremaruka

CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1

cTp. 26 u3 45

IlepBelii 3x3eMILIAp

KOITHS Ne

9.3 6amma) Co3gath MoOJENb KIyMObl, uMerouiell (GpopMy KOMOMHHUPOBAHHOTO
T€OMETPUUYECKOTO TeJa, BBINOJHUTH HEOOXOAMMBIE pacdeThl (IUIomaab, O00BeM,

KOJINYCCTBO U BUbI

CaXKCHIICB).

[Ipennonaraemble MoJIeIH KITyMO:

Omanonvl omeemos:

¢

Homep 3amanus 1 3 4 5 6 7 8 |9
OtBeT B A 27 2744 72T 1 |-
48 m;
6471

3.6 IlepBooOpa3Has pyHKIUM, ee IPUMEHEHHE

ObpazosamenvHole pe3yibmamol, NOOJIeHcauue nposepke (INeMeHmol):

JIP61,JIP64, P66, AP 6 14. IPy 1, IPy6, APy 7, APy 8, APy 9, JIP y
10, APy 11, AP y 18, AP y 19.

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

Teopernueckue BONPOCHI
[Mponomkute onpenenenue: «Dyukiust F(X) Ha3bIBaeTCs ...».

Packpolite reoMeTpu4eCcKui CMBICIT ONPEACIIEHHOIO UHTErPaJIa.
[Iponomxure onpenenenue: « KpuBosMHENHAS Tpaneuus - 310...».

Chopmynupyiite popmyny Herorona-Jleitoauna.

B gem 3akmrouaeTcst oOmumii B BCEX IIEPBOOOPA3HBIX ?

Hepe‘—II/ICHI/ITe I[IpaBXJia BBIYHUCIICHUA UHTCI'PAJIOB.
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@ } 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
I1/1.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 cTp. 27 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

KonTpoabnas padora O0si3aTesbHast 4aCTh

Ilpu pewenuu 3a0anuti 1-4 3anuwume npasuivHblil Omeem u3 4emovlpex
NPEONONHCEHHDIX.

1. (1 6amn) Jlna xakoii w3 gynkumit Gynkums F(X)=x3-3x?+| asnsercs
epBOOOpa3HON?
A) f(x)=3(x3-2); B) f(x)=3x(x?-2); B) f(x)= 3x2-6x+1; I') f(x)= 3x>-6Xx.

2. (1 6amn) Jlana pynxmus f(X)=3x?+1. Yemy pasna F(1)&
A)2;Bb)4;B)6; 1)
3.(1 6amr) O6mmit Bu Beex mepBoooOpasHbix st f(X)=sinx?
A) F(x)=cosx +C; b) F(x)=-cosx +C; B) F(x)=tgx +C; I') F(x)=-tgx +C.

3. (1 6ayu1) BeruuciuTe onpeneeHHbIH HHTETPaT:

Ilpu svinoanenuu 3a0anuti 5-8 sanuwume x00 peuteHus u NOJAY4eHHbLLL

omeem.
S. (2 Gamna) Senserca mu F(x)=x3-3x+1 mepBooOpasHOi mis (GyHKIUM
f(x)=3(x?-1)?
6. (2 6amna) 3amaiite nepBoobpasnyro F(x) mis Qynkmum f(x)=3x%-2X,

€CJIM U3BeCTHBI KoopauHaThl Touku M (1,4) rpaduka F(x).

7. (2 Oamna) Ha pucynke wuzoOpaxeH rpapuk GyHkuun y=f(x),
onpenenéHHo Ha untepsane (-3; 11). Haiigure HauMeHbllee 3HaueHUE (PYHKIIUU
f(x) Ha orpeske [2; 9,5].

A | y=flx)

EN . | / \

* V1Y | [
D ' | Au |
NANL /N \,%
8. (2 6anna) Ha pucynke nzo0paxeH rpaduk HekoTopoi ¢pynknuu y=F(X).

[Tonb3ysich pUCYHKOM, BBIYUCIIUTE onpeaeacHHbIi naterpan f(X)dx.
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«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 cTp. 28 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

y=f(x)

— e . - -
(TR SR ——

0 SereF
JlonoJIHUTEIbHAS YACTh

[Ipu BbmmonHeHuu 3amaHus 9 3amumuTe Xo0J, 00OCHOBAHWE PEIICHUS U
MOJIYYCHHBIA OTBET.

9. (3 6anna) Beraucnute miomaas KiyMObl, IEpUMETP KOTOPOH

OTpaHUYMBAIOT JUHUU y=0, y=X, y=-2x+6. Pemuth aAByms ciocobamu. Cruenartb

YEePTEXK.
DOmanonvt omeemos:
Howmep 1 2 3 4 5 0 7 8 9
3aJaHMs
OtBeT T A b r na X3-x2+4 -3 12 3

3.7 Crenenu u kopuu. CteneHHasi pyHkuus

ObpazosamenvHole pe3yibmamol, NOOAeHCauue nposepke (InNeMeHmol):

NP6 1, P62, P63, P65, IP66, IP614. Py 1, 1Py 5, IPy 6, APy 7,
JPy8, 1P y 18, /IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BONPoOCHI

1. Cdopmynupyiite onpeesaeHre CTENeHHON (PYHKIINH.

2. [Tepeuncnure cBOMCTBA CTENEHHON (DYHKIIMU C LIEJIBIM TTOKA3aTEIIEM.

3. Ilepeuncaure CBOMCTBA CTENEHU C  JICMCTBUTEIIBHBIM  TMOKA3aTEJIEM.
[IpuBenure npumepsl.

4, [Iepeuncnure CBOKMCTBA KOPHS HATypalbHOU cTeneHu. [IpuBeaure npumepsl
S. Ha d4to Heobxomumo oOpaTUTh BHHMaHUE TMIPU PEUICHUU
UPPAUOHAIBHOTO YPABHEHHS YETHOW CTENICHU?

6. UeMy paBeH KOpEHb UETHOW CTENEHU U3 oTpuliarenbHoro uncia? [Ipuseaure
puMep.

1. Uemy paBeH KOpEHb HEUETHOM CTENEeHW U3 OTPUIATENbHOrO uucia’?

[IpuBenure nmpumep.
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Bepcus noxymenra - 1 cTp. 29 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

8. Ha uto cTout 00paTuTh BHUMAHKE MPU PEIICHUN UPPALUOHATBHBIX, IPOOHO -
palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB?

KonTpoabHas padora O0si3aTesbHast 4aCTh

Ipu pewenuu 3a0anuti 1-4 3anuwiume npasunvusiti omeem u3 4emoipex
NPeONONCEHHDIX.

1. (1 6ayr) Mexay KakuMH ABYMSI HATYpaJIbHBIMH YHCIAMH HAXOIHUTCS YHCIIO
V19?

A)19u20;b5)4u5;B)18u19;I')3 u4.

2. (1 6ayu1) Onpenenure KOpeHb ypaBHEHUS X°=125

A) b) B) I

3. (1 6amr) Pacnonoxute B mopsiake Bo3pactanus uucna: 2; //5; /117 A) 2; 15
I117; B) 2; 1117; 1/5 B) II5 2; 1/17; T') 1/17~2; /I5

4, (1 6amr) YMHOXas 4yKciaa C OJUMHAKOBBIM OCHOBaHHMEM, UX CTEMEHH...? A)

yMHOxaeMm; b) nenum; B) cknanpiBaem; [') oTHuMaeM.

Ipu evinonnenuu 3adanuti 5-8 3anuwume xo0 peulenus u noIy4eHHbll Omeen.

5. (2 6amna) Haiimure 3nauenne Boipakenus (2>, a%°)/ab*, mpu a=7.
6. (2 6ata) Haiinure 3uauenue Beipaxerns (V12 + V8)2/10+196.
7. (2 Oamma) PaccrosHue oT HaOmromaTens, HaXOJIAMIETrocs Ha HEOOJBIION

BBICOTE h KmiioMeTpoB Haj 3eMi€id, 10 HAOMI0JaeMON WM JIMHWM TOPHU30HTA
BeramCisiercs mo Qopmyne [=V2Rh, roe R=6400 kM - pammyc 3emmn. C Kakoid
BBICOTHI TOPU30HT BUJEH Ha paccTossHud 48 kuiaomeTpoB? OTBET BbIPA3UTE B
KAJIOMETpax.

8. (2 6amna) Pemnre ypaBrenue V-32-x=2.

JlonosiHUTEILHAS YACTh

IIpu évinonnenuu 3a0anus 9 3anuwume xo0, 000CHO8aHUe peuieHUs U NOJIYYEHHbIL
omeem.

9.(3 6amna) Pemmte rpaduyecku CUCTEMY YpaBHCHHIA F\/x, y=X.

Omanonvt omeemos:
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Komnemx Yenl'Y

DoH/T OLICHOYHBIX CpeaCTB JUCHUIIINHBI

[11.01 Maremaruka

CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 ctp. 30 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Homep |1 2 3 4 5 0 7 8 9
3aJlaHus
OtBer | b r B B 49 2 0,18 -36 (1;1)

3.8 Iloka3zareabHasi PyHKIUsI

ObpazosamenvHule pe3yibmampl, NOOIeHcawue nposepke (InemMenmol):

JIP61,]IP62,JIP63,/IP64,]IP65,/IP66,IP6 14. 1Py 1, AP y 5, IP y 6,
JIPy7,JIPy8, APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BOPOCHI

1. Cdopmynupyiite onpenencHue Noka3aTelabHON PyHKIUH.

2. [TepeuncauTe CBOMCTBA IMOKA3aTEIbHOM (DYHKITUH.

3. [Tepeuncnure cnocoObl pelIeHus TOKa3aTebHBIX YPAaBHEHU.

4, ChopmynupyiiTe  mpaBWIO  pelIeHHs  MPOCTEUIIMX  MOKa3aTeJbHBIX
HEPABEHCTB.

S. B yewm 3akitouaercsa rpaduueckuil cnocod pereHus: ypaBHEeHH.

6. [IpuBeaure mnpuMep (PYHKIMOHAIBHOW  3aBUCHUMOCTH  IOKa3aTelbHOU

(GYHKIIMY U3 peaTbHOM KU3HH.

KonTpoabnas padora O0si3aTebHAasI 4YACTh

lIpu pewenuu 3a0anuii 1-4 3anuwume npasunbHulll 0Omeem U3 yemulpex

NPeONONCEHHDIX.

1.(1 ©amn) Ilpum kakom 3HaueHuHM a (QYyHKIMS y=a* yObIBaeT Ha BCeH oOJacTu

onpeacieHus?

A) a=4/3 B) a=8,25; B) a=1/8 T') a=\3.

2. (1 6amn) Ha pucynke m3zodpaxén rpadpuk ¢pynkuuu Buaa f(x)=a*. Haiigute

3Hauenue f(2).
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Bepcus noxymenra - 1 ctp. 31 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

f(2).

f{x)=a

X

71

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETa

3. (1 6amm) dynkmus 3agana popmysoit: f(x)= (0,5)*. Uemy paBro f(-2)? A) Y;
B) -4; B) 4; ') \2.

4, (1 6amn) Kopens ypasuenus f(x)=(1/9)*3=3. Uemy pasno f(-2)? A) 12,5; b)
13;B) 14; ') 15.

IIpu evinonnenuu 3a0anuti 5-8 3anuwume x00 peuieHus u NOJIY4eHHbIU Omeem.
5.(2 6a1a) Haiigure kopeHb ypaBHeHus 3¥2-5*3*=12

6. (2 6anna) CKONBKO LENBIX PEIIEHUI UMeeT HepaBeHCcTBO 1 <7¥1<49?
7. (2 6amna) Haiigure Touky MakcuMyMa QyHKIHH y=""8*2
8. (2 6amma) B xone pacnana paguoakTUBHOTO M30TOMA €0 Macca YMEHbIIIAETCS

1o 3akoHy f(x) = mo2 YT, rze to - HauanbpHas Macca U30TONA, t - BpeMs, IPOLIE/IIEe
OT Ha4YaJIbHOTO MOMEHTA, T - mepuoa nonypacnaga. B HadyanmbHbII MOMEHT BPEMEHHU
Macca u3oromna 184 wr. Ilepuon ero moisypacmaaa cocrasisier 7 mMuH. Haitgure,
Yyepes CKOJIbKO MUHYT Macca u3oTtomna OyJeT paBHa 23Mr.

JlomosiHUTEILHAS YACTh
IIpu évinonnenuu 3a0anus 9 3anuwume xo00, 000CHO8aHUe peuieHUs U NOJLYYEHHbIL
omeemn.

9. (3 6ayuta) Pemute rpaduuecku cuctemMy ypaBHeHUM: Y=2X, y=2%.

Omanonvl omeemos:

Homep |1 2 3 4 5 0 7 8
3a7aHus

OtBer B A B A 1 2 -4 21
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@” 00pa3oBaTeNnbHOE YUPEKACHNE BBICIIEr0 00pa30BaHUs
«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMAaIOHHBIE CHCTEMBI M IIPOrpaMMUPOBaHHE

Bepcus noxymenra - 1 cTp. 32 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

3.9 Jlorapudmsbi. Jlorapupmuyeckasi pyHKumusi

ObpazosamenvHule pe3yibmampl, NOOaeHcauue nposepke (InNeMeHmol):

JNPo61, P62, IP63, AP64,J]IP65,ZIP66,/IP6 14. 1Py 1, IPy 5, IP y O,
APy 7, APy 8, 1P y 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Teopernueckue BONPOCHI

1. Cdopmynupyiite onpeaeneHue aorapupMuIecKon PyHKIIH.

2. [lepeuncnure cBoiicTBa JOrapupMuUUecKor HyHKIUH.

3. [Iponomxute onpenenenue: «Jlorapudm - 370...».

4.  Yemy paBeH Jiorapupm Npou3BeACHUSA?

5. Uemy paBeH Jiorapudm yactHOro?

6. [IpuBeautre npUMeEpbl JOrapuPMUUECKOM CHUpaidi B TpPHUPOIE U B
OKpPYXAaIOIEM MHUPE.

7. Ha yto crout 00paTuTh BHUMAHUE MpPHU PEIICHUU JIOTApU(PMHUUECKUX H
YPAaBHEHHI U HEPABEHCTB?

8. [lepeuncnure ciocoObl peteHus JorapupMUIECKUX YPABHEHHI.

Q. ChopmynupyiiTe TpaBUIO PEIICHUS MPOCTEUIINX  JIOTApUPMUUIECKUX
HEPABEHCTB.

10. B yewm 3akimouaercs rpaduueckuii criocod perieHus: ypaBHEHHIA.

11. IlpuBeautre npumMep (YHKIMOHATHLHOW 3aBHUCHUMOCTH JIOTapU(PMUUECKOU
(YHKUMU U3 peaTbHOU KU3HMU.

KonTtpoJubnas padora O0s13aTe/ibHAsA 4aCTh

Ipu pewenuu 3a0anuti 1-4 3anuwiume npasuibHblil Omeem u3 4emovlpex
NPeONONCEHHDIX.

1. (1 6amn) Kakas u3 hyHKIMiI Bo3pacTaeT Ha Bceit oOactu onpeneneHus? A)
f(x) = logs x; b) f(x) = 0,7%; B) f(x)= x?; T) f(x)= log 05X

2. (1 6ayn) Ykaxure obnactb onpeneienus pynkuun f(x) = 1g(2x-3)/(x/7)

A) (-7; 1,5); B) (-0;1,5); B) (7; +00); I) (-1,57)

3. (1 6amn) Pacmonoxuts B mopsake Bo3pactanus: 10gos 4; 10gos 0,4, 10gos

A)  logos4; 109050,4; 10go,5 1/4; B) 10go,s 4;1000,51/4; 1000,5 0,4;

B)  10go51/4; 10g050,4; 10gos4; ') 10go,s 0,4; 10go,51/4 ; 10go,s 4.

4.  Haiigute kopens ypaBaenus 10g4(X-5)=2 A) 11; b)-11; B)-3; I') 3.
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«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
[11.01 Maremaruka
Crnenuansrocts 09.02.07 UHdopMannoHHbIe CHCTEMBI H IPOrPaMMUAPOBAHHUE

Bepcus noxymenra - 1 cTp. 33 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume x00 peweHus u noay4eHHbll Omeen.

5. (2 6anna) Onpenenute 3HaueHue Beipaskenus 0gs 2 + loge 3 + 21094,

6. (2 6amma) Vkakute HaMEHbIIIEE IIeJTOC PEeIICHUE HepaBEeHCTRA!

logs(6x-4)>2.

7. (2 6ama) Hatigute Touky Mmakcumyma GyHkiuu y=8In(x+7) - 8x+3

8. (2 Oamma) Jlnms oOorpeBa IOMEIICHHS, TeMIleparypa B  KOTOPOM
NoJepKUBaAeTCsl Ha ypoBHE T,=15° depe3 paauaTop OTOIJIEHHS MPOITYCKAIOT
ropsiuyro Boay. Pacxon mpoxonsieit yepe3 TpyOy paauatopa Bojasl m = 0,6 Kr/c.
[Ipoxoas mo TpyOe paccTosiHHE X, BOAA OXJIAKIACTCS OT HA4YaJbHOW TeMIIepaTyphl
Ts=91° no remnepatypst T, npuuém cm = a*(c*m)/y*log((Ts — Tu)/( T — Tyy), THE
ko3QQUIMEHT  TemnooOMeHa,  o=8-moctosHHas, =28  Br/M*C° 4200
(Br*c)/(xr*C%). Haiimure, m0 Kkakoii TemmepaTypsl (B Tpagycax Llembcus)
OXJIQJIMTCS BOJIA, €CIIU JJIMHA TPYOBI paauaropa paBHa 144 wm.

JlonoJIHUTEIbHASI YACTh

IIpu evinonnenuu 3adanus 9 3anuwume xo00, 060CHOBAHUE PeuleHUs. U MO YeHHbIlL
omeem.

9.(3 6ayma) Pemmure rpaduuecku cucremy ypaBHenuid Y+2x=1093135-l0gs5, 2y-
3x=6.

Omanonvl omeemoas.

Homep |1 2 3 4 5 6 7 8 9
3a7laHus
OtBer A r A b 5 3 -6 34 (0;3)

3.10 MHuoskecTBa. J1eMeHTHI Teopuu rpagos

Obpa3zoeamenvhvie pe3yibmamsl, nooaexcawjue npogepke (2nemenmol):
JAP61,/]IP62. Py 1, IPy 2, IP y 3. OK 01, OK 04,

Teopernueckue BONPoOCHI

1. Copmynupyiite onpeaeeHne MHOKECTBA.
2. [Iponomxure onpeaenenue: «OObEAMHEHHUE MHOKECTB - 3TO...)».
3. IIponomxure onpeneneHue: «llepecedeHne MHOXKECTB - 3TO. .. ».
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«Yenabunckuii rocynapcrBeHHslid yausepeutet» (PI'EOY BO «UenlY»)
Komnemx Yenl'Y

DOH/T OLICHOYHBIX CPECTB IUCIUIITHHBI
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4, [Tponomkute onpeaenenue: «Pa3HocTh MHOXKECTB - 3TO...».

5. N3o6pazute o0bequHEHNE ABYX MHOXKECTB Ha Kpyrax Diepa.

6. N300pa3ute nepecevyeHre Tpex MHOKECTB Ha Kpyrax Ditepa.

7. Chopmynupyiite omnpenencHue rpada. Uro Ha3bIBAETCS BEPIIMHOM,
pebpom rpacda?

8. Kaxk naiitu crernenp BepIuHbI rpada?

9. HazoBuTte oTIMYUTENBHBIC YEPTHI TTOJIHOTO M HEMTOJIHOTO TpadoB.

10. HazoBuTe OTAMYUTEIBHBIC YEPTHI CBI3HOTO U HECBSI3HOTO rpadoB.

Kontpoabnas padora

Oobs13aTesbHAs YACTh

[Ipu pemenun 3amanuii 1-4 3anmumidTe MpaBUIBHBIA OTBET M3 YETHIPEX
MPEIIIOKCHHBIX.

1. (1 6am1) Kakast onepaius n3o0pakeHa Ha Kpyrax Ditnepa’?

A)E = AkjB; B)E = AnB ; B)t = A\B; ') E=A-B.

2. (1 6ayun) Kakoit rpad npencrabieH?
A) nonnsiii; b) HenonHkIi; B) IEPEBO; ') HyeBOi.

3. (1 6amn) IIsatepo paboumMx BCTPETHIMCh TPHU BHICAJKE ILBETOB B
KITyMOBI.

Ckomnbko Bcero Obuto cienano pykonoxartuii A) 10; b) 11; B) 5; ) 6.

4. (1 6ayu1) Onpenenute cTeneHb BepIIMHBI B:

B
/-,.K
C— ,"‘ \\‘\O
\ ' /
\ / \ /
\ /

\
/
/
A

/
\‘. / /

A\ Ve
E— 4

A)8;B)11;B)3.1)5.

Ilpu evinonnenuu 3adanuti 5-8 3anuwume X00 peuileHus U NOJYYEHHbBIU
omeem.
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5. (2 6amma) lanel nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummre 1 n300pazure rpaduuecku HoBoe MHOKecTBO E: a) E=Amu 5 ;6 )E=ANB
6. (2 6amta) KoauHs! Ipy3bst 3aHUMAIOTCS KAKUM-HUOYIb BHIOM CIIOpTA.

14 u3 Hux yBuekatorcs ¢yroosioMm, a 10 — Oackerbonom. M Tonbko nBOE
YBJIEKAIOTCS U TEM U JpYruM BUaoM cropta. Ckomibko aApysen y Tomu?

7. (2 G6amnma) Ha pucyHke — cxema JOpOT, CBS3BIBAIOIIMX TOPOJICKHE
mapku A, b, B, I', I, E. [lo kaxmoi nopore MOXHO IBUTAThCS TOJBKO B OJHOM
HAIIPaBJICHUH, YKAa3aHHOM CTpEJIKOW. CKOJIBKO CYHIECTBYET PAa3lMYHBIX IyTEH W3
nmapka A B mapk E?

- 5 K .
A \ r /\
8. (2 6anna) MoxHO 11 HapUCOBATh N300PAKEHHBIN HA pUCYHKE Tpad HE

OTpbIBask KapaHJall OT OyMaru u IpoBOAs Kaxa0€ pedpo pOBHO OJIMH pa3?
AN\

AN

JlonoiHUTEILHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anuwume x00, 000CHOBAHUE peuleHUs U

NOJIyYeHHbIU Omeem.

Q. (3 Gamna) IlepByto uinum BTOPYIO KOHTPOJbHBIE paOOTHI 1O MaTeMaTHKe
YCHENIHO Hamucanu 33 CTyJeHTa, NEPBYH WIM TPEThbIO - 31 CTyIEHT, BTOPYIO WIH
TpeTbio - 32 cTynenTa. He MeHee ABYyX KOHTPOJBHBIX pa0dOT BbINTOJHUIN 20 CTYI€HTOB.
CKOJIBKO CTY/I€HTOB YCHEIIHO PEIIMIIN TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

Omanonvl omeemos:
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Howmep 1 2 3 4 5 6 7 8 9
3aJaHusA
Ortser B b 10 r - 22 8 HET 18

3.11 DjeMeHThl KOMOMHATOPUKH, CTATUCTUKHU ¥ TEOPUHU BEPOATHOCTEI
ObpazosamenvHule pe3yrbmamol, NOOIEHCauue nposepke (INeMeHmsl):

JIPG7,JIP68, IP614. IPy 1, IPy2, JIPy3, IP y 4, JIP y 12, JIP y 13,
JIPy 14, 1Py 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeTquCKue BOIIPOCHI

1. [Ipomomxute onpeaenenue: «CayyailHoe COObITHE -  3TO...)».
[IpuBegute npumep.

2. [IpuBenute npumep AOCTOBEPHOTO COOBITHS.

3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHSL.

4, [Iponomxkure omnpeneneHue: «BeposTHOCTH ciiydailHOro coOBITHS -
3TO...».

5. CdopmynupyiiTe MpaBUiI0 HAXOKIECHHUS CI0KEHUS BEPOATHOCTEH.

6. CdopMmynupyiiTe npaBUIo yMHOKEHHS BEPOSITHOCTEH.

7. Kak Haiitu cpegHee apupMeTHueCcKoe YMCIOBOTO psijia?

8. Kaxk HaiiT Mmeanany 4ucioBoro psjaa?

9. Kak Bbluncnsiercst pazmax 4nciioBoro psaa?

10. Jlns yero HyxHBI auarpammbl, Trpaduxu? Ilepeunciure Buibl
auarpamm.

11. TIlpuBeaure mpUMEpPHl MNPOSBICHHUS 3aKOHA OONBIIMX YUCENT B
OPUPOAHBIX SIBJICHUSX.

12. IlpuBeautre mpUMEpPbl MPOSBICHHUS 3aKOHA OONBIIMX YHUCET B
OOIIECTBEHHBIX SIBJICHUSX.

13. Yro u3ydaer craTUCTHKA?

14. Tlponomxure onpeaenenune: «CoyeTaHue - 3TO...».

15. TIlponomxute onpeaeneHue: «Pasmemnienue - 31o...».

16. IIpomomxkure onpenenenue: «llepectaHoBKH - 3T0...».
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17. TlpuBegute npuMep MHOXKECTBA U3 PEATIbHON KU3HHU.
18. IlpuBemute mpuMep ONepanry NepeceueHrss MHOXKECTB.
19. IIpuBemgute npumep oneparry 00beIMHEHUS MHOKECTB.
20. IlIpuBenure mpumep ornepanyu pa3sHOCTH MHOXKECTB.

21. Packpoiite NOHATHUS «Tpady, «AEPEBO», KITUKID.
KonTpoubHast pabora O0si3aTesibHAsI 4aCTh

Ipu pewenuu 3a0anui 1-4 3anuwiume npasuibHuIll 0Omeem U3 Yemulpex
NPeONONCEHHDIX.

1. (1 6ann) KomOunatopuka - 3T0 pa3jien MaTeMaTUKX, OTBEUAIOIINI Ha
BOIIPOCHI CKOJIBKUMHU CITIOCOOAMU MOKHO BBIOPATH SJIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOTO MHOXECTBa; b) OeckoHeuHOro MHOXecTBa; B)
M000T0 MHOXKECTBA; ) uppalilioHaIbHBIX YHCEIL.

2. (1 6ann) CoearHeHUS U3 T HIEMEHTOB, OTJIMYAIOIIHUECS JPYT OT Apyra
TOJIKO TIOPSZIKOM PACIIONIOKEHUS B HUX AJIIEMEHTOB, Ha3bIBAIOTCS:

A) nepecraHoBkamu; b) coueranusimu; B)  pasmewmenusimu;  I)

KOMOWHAIUSIMH.
3. (1 6amr) Yucao Bcex BO3MOMKHBIX Pa3MEIICHUHA BBIYHCIISCTCS TIO
bopmyse:

A)A™=pnm-m);B)A™=nn-1) ... (n-m+1); B)d™=T) A™ =n(1 + 1)

4, (1 6amn) I'pynmupoBka - 3T0...

A) ymopsiioueHHUe EeIUHUI] COBOKYIMHOCTH IO TNpu3Haky; b) pazOuenue
€IVHUI] COBOKYMHOCTH HA TPYNNbl MO MpU3HaKy; B) 0000mieHne eIMHUYHBIX
dakToB; I') 0000111€HNE €AMHUYHBIX TPU3HAKOB.

Ipu svinonnenuu 3adanuii 5-8 3anuwiume x00 peuilenus u noJyYeHHbl
omeemn.

5. (2 6amna) B cpeanem u3 2000 camoBBIX HACOCOB, MOCTYIUBIIMX B
npoaaxy, 6 moarekaroT. Hailgute BEpPOSTHOCTH TOrO, 4YTO OJWH CIy4alHO
BBIOPAHHBIN JJI1 KOHTPOJISI HACOC HE TIOJITEKAeT?
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6. (2 6anna) CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BHIOB OJHOJICTHHX
BeToB 3a mnocieAanue 3 roja. CocTaBUTh guarpaMmy IO HaWJACHHBIM JIAHHBIM.
CrenaThb BBIBOJIBI.

1. (2 Oamma) llBeToBOMY TPENTIOKHUIN YKPACUTh KIyMOY IIBETaMH,
ucrnoib3ys 3 Bujga. CKOJBKO pa3IMYHBIX BAPHAHTOB €CTh y IIBETOBOJA, €CIU €CTh
BBIOOp U3 5 BUOB pa3HOU paccajbl?

8. (2 6amna) CKOJIBKMMHU cHIOCOOAMH MOKHO MOCaAUTh 4 KyCTapHUKA B
OJUH psn?

JlomoJiHUTEIbHASA YaCTh

Ilpu évinonnenuu 3a0anus 9 3anuwiume x00, 060CHOBaAHUE PeULeHUs U
NoOJIyYeHHbIU Omeem.

9. (3 6amma) UtoObl MOCTYNUTh B MHCTUTYT Ha CHEIHMAIBHOCTH «Mactep
CaJ0OBO- TApKOBOro M JaHAA(THOIO CTPOUTENIbCTBA», AOUTYpPUEHT JOJIKEH
HaOpatb Ha EI'D He menee 70 OaiioB Mo KaxaoMy M3 TpEX MPEeIMETOB—
MaTeMaTuKa, PYCCKUH S3BIK M WHOCTPAHHBIM sI3bIK. UTOOBI MOCTYNUTH Ha
cneruaibHOCTh «KoMmmepiusi», Hy>kHO HaOpaTh HEe MeHee 70 OaJIOB 1O KaXa0OMy
U3 TpEX MPEAMETOB — MaTEMaTUKa, PYCCKUH S3bIK U 00I11I€CTBO3ZHAHUE.

BeposiTHOCTH TOrO, 4TO aOUTypuUeHT 3. MOJydyuT He MeHee 70 OamioB 1o
MaremaTtuke, paBHa 0,6, mo pycckomy s3bIky — 0,8, IO MHOCTPaHHOMY SI3BIKY —
0,7 1 mo 00IIECTBO3HAHUIO

Haiinure BEpOSITHOCTh TOTO, YTO 3. CMOKET MOCTYNMUThL XOTsI Obl HA OAHY W3
JIBYX YIIOMSIHYTBIX CIIELIMAIIBHOCTEIA.

Omanonvl omeemos:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer A A B A 0,997 10 24 0,408

3.12 YpaBHeHuUsI U HEPABEHCTBA
Obpazosamenvhbvie pe3yibmamsl, NOOeHcaujue nposepke (1emMeHmol):

JIP62, P63, AP6 14. APy 1, 1Py 5, JIPy6, APy 7, APy 8, APy 11, JIP y 18,
JIPy 19. OK 1, OK 2, OK 3, OK 4, OK 5.
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Teopernuyeckue BONpOCHI

Uto Ha3bIBAECTCS YPABHEHHEM?

UTO 3HAYUT PEIINTh YpaBHEHUE?

Yro Takoe KOpeHb YpaBHEHHUS?

YTo Ha3pIBaETCA HEPABEHCTBOM?

YTO 3HAYUT pEUINTh HEPABEHCTBO?

B dem 3akimovaercs «MeTo1 HHTEPBATIOBY?

Uto Ha3bIBAETCS PEIICHUE CUCTEMbBI YPABHEHUM?

© N Ok~ WNE

UTo 3HAUYUT PELINTh CUCTEMY YPaBHEHUI?

[Tpu pemiennn Kakux ypaBHEHUHN 1 HEPABEHCTB, CIEAYET OOpaTUTh BHUMAHHE
Ha 00J1aCTh JOMYCTUMBIX 3HAUECHHI?

10. Ilepeuncnure ciocoObl pelieHUs ypaBHEHUH.

11. Ilepeunciure cnocoObl PELICHUS CUCTEM YPAaBHEHUM.
KonrpoabHas padora O0si3aTesibHAast 4ACTh

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasunvubiti omeem u3 4emoipex
NPeONONCEHHBIX:

1. (1 6ayn) Kakoe u3 urcen siBasieTcst KopHeM ypaBHenus 10ga(x+l) =1
2. (1 6ayun) Kakne u3 ypaBHEHUI UMEIOT 00JIee OJTHOTO KOPHS?

3. (1 6amn) Onpenenure Bua ypaBHeHus V—32 — * = 2.

A) nunenHoe; b) kBaaparHoe; B) uppanunonansHoe; [') panmonanbHoe.

4, (1 6amn) Onpenenure HAMMEHBIIEE LEIOE PEIICHUE HEpaBeHcTBa 5¥2<1?
Ipu svinoanenuu 3a0anuii 5-8 sanuwume x00 peulenus u NOJLYUEHHbLIL OMEen.
5. (2 6ayma) Haiinure xopens ypaBHeHus | x-3 | =2

6. (2 6anna) Pemute cuctemy ypasHenuit: X-y=8, 2 *% = 16.

8. (2 6amna) Pemmre ypaBreHue (2x - 3)V3x2 - 5x - 2=0.

JlonosiHUTEILHAS YACTD

Ipu evinonnenuu sadanus 9 sanuwume x00, 060CHO8ANHUE PEULEHUSL U NOJIYYEHHBIIL
omeen.

9. (3 6aima) Pemnte ypaBrenue 2sin?X - V3cos(/2 —x)=0

Omanonvt omeemos:
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Bepcus noxymenra - 1 ctp. 40 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Howmep 1 2 3 14| 5 6 7 8 9
3aJlaHus

OrtBer B A,B|B | A |15 (10;2) | (-0;0]U [2;3] | -1; 6 | 2m; 7n/3; 8n/3; 3w,

4. ®OoHJ OLIEHOYHBIX CPEACTB VIS Py0esKHOT0 KOHTPOJIA (1o uToram 3.1 - 3.4)
Obpaszosamenvhble pe3yibmamol, NoOaexcaujue nposepke (diemMenmsl):

JAPpo1,1P63,/IP64, IP65,IP66, IP6 9, IP 6 11, JIP 6 12, IP 6 14. ZIP y 1,
JNPy6, Py 7, IPy8, JIPy9, APy 10, APy 11, IPy 14, IPy 15, 1P y 16, IP y
17, 1P y 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Oobs3aTesbHAS YaCTh

1Ipu pewenuu 3a0anuii 1-4 3anuwume npasunbHulll 0Omeem U3 yemulpex
NPeONONCEHHDIX.

1. (1 o6amn) Mawer toukm A(2,0,5), B(-2,0,3). Kakne KoOpAWHATBI HMEET
cepenuHa otpeska AB - Touka M?

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

2. (1 6amn) Ipsmeie AB u CJI nmapamienshbie. Kakoe pacrmonokeHne UMEIT
npsimbie AC u BJ[?

A) mapannenbsHble; b) nepnenaukynspasie; B) ckpenuBatores 1) nepecekarorcs.

3. (1 6amn) Haiionte KOpeHb ypaBHEHHS: cos nx/6=\3/2 . B oTBer  3armmumre
HAUOOJBIITNI OTPUIIATENh OTPUIATEILHBIA KOPEHb.

A)-3;b5)0;B)-2;T') -1.

4.(1 6ann) Ha pucynke nzobpaxken rpaduk npousBogaHou Gpyukun y=f(x). [Ipu
KaKoM 3Ha4eHHUH X QYHKIMS IPUHUMAET CBOE HAaUOOJIbIIIee 3HAUCHUE HA OTPE3KE

VA

[-4;-2] ?
A)0,5;b)-4;B)-5,T) 1.
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Bepcus noxymenra - 1 ctp. 41 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Ilpu evinonnenuu 3a0anuti 5-8 3anuwiume xo00 peuleHus U NOJY4eHHbIU OMEen.

5. (2 6amna) BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOSIIUX CTOJOOB, YIAIEHHBIX HA
paccTostHue 4 M, COeIWHEHBI MepekiaaauHoi. Breicora onmnoro cronba 10 M, a
npyroro 7 m. Hanigure nyivHy nepexkiaanHbl.

6.(2 6amna) Hansl yersipe Touku: A(0LJ), B(1,-1,3), C(3,1,0) [(3,2,2) Jdokaxure,
yT0 oTpe3ku AB n CJl nepneHauKyIsipHBI.

7.(2 6anna) JIBurasich co CKOpOCThIO V = 3 M/C, TpaKTOp TalUT caHu ¢ cuioit F=40
kH, HampaBiIeHHOW MOA OCTPHIM YIJIOM 0 K TOPU30HTY. MOIIHOCTh, pa3BUBaeMasi
TpakTopoM, Beiuucisietrcs no popmyne N = Fvcosa. Haliaute, npu kakom yrie o (B
rpajycax) 3Ta MOIHOCTh OyAeT paBHa 60 kBt

8. (2 6amma) MarepuanbHas TOYKA JBMKETCS MPSAMOJIMHEWHO MO 3aKoHy X(t)=t2-
13t+23 (rme Xx— paccTosHHE OT TOYKH OTCUYETa B METpPax, t— BpeMs B CEKyHJIax,
M3MEpPEHHOE C Hayaja JABWKeHMs). B kakoii MOMEHT BpeMeHU (B CEKyHIax) ee
CKOpOCTb OblsIa paBHa 3 M/c?

JlomoiHUTEIbHAA YACTD

IIpu evinonnenuu sadanus 9 3anuwume xo0, 060CHO8AHUE peuleHUsl U NOJLYYEHHbIL
omeemn.

9. (3 6anna) Pa3douTh NBETHUK NPSIMOYTOJbHON (DOpMBI (OTHOILIEHHE CTOPOH 2:3) Ha
YacTH pa3jMyHOM TMJIOMAAW. YKaKUTE Pa3HbBIM IIBETOM MapajulelbHBIC,
NEPIeHIUKYIAPHBIC, CKpEIIMBAIOIIMECS OTPe3Ku. PaccuumTaTh  KOJIMYECTBO
CaKEHIIEB IIBETOB S KaXI0ro cekropa. OdopMmuTh cxeMy IBETHUKAa (MOXKHO
MCIIOJIb30BaTh KOMITbIOTEP). Hanmpumep,

Omanonvt omeemos:
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Bepcus noxymenra - 1 cTp. 42 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Homep |1 2 3 4 5 6 7 8 9
3aJaHusA
OtBer | A r r b 5 - 60 8

5. (I)OHI[ OLHCHOYHBIX CPEACTB AJA HpOMe)I(yTO‘IHOﬁ arrecranmmu (3K33MeH)

Ha BbInmojHEHHE MUCHMEHHOW 3K3aMEHAIIMOHHOW pabOThl MO MaTeMaTHKe
naetcst 4 actpoHoMHuueckux yaca (240 MUHYT).

DKk3aMeHallMOHHAasg paboTa COCTOMT HX 2-X 4YacTeil: o00s3aTeNbHON U
JTOTOJTHUTEIBHOM.

OOsi3aTenpHass 4YacTh COJACPKUT 3aJaHUS MHUHHUMAIbHOTO 00s3aTEIbHOIO
YPOBHS, TOTIOJHUTEIbHAS YaCTh - 00JIee CIOKHBIC 3aJaHMUSI.

[Ipu BbITIOJIHEHUM 3aJJaHUN 0053aTENLHON YacTH TPeOyeTCsl MPECTABUTh X0/
pelieHusl U yKa3aTb IOJIYYCHHBIH OTBET. 3a MPaBUIBHOE BBIMOJHEHHE JIFOOOTO
3alaHusl W3 00s3aTelbHOM YacTH oOywaromuiics monydaere oauH Oamwt. [lpu
BBITIOJTHEHUN 3aJJaHUs U3 JTOTIOJIHUTEIBHON YacTH HE0OXO0IUMO MOAPOOHO OMUCATh
XO0Jl pelIeHus1 U JaTh OTBET. [IpaBUbHOE BBITIOJIHEHUE 3aJaHUN JOMOJHUTEILHON
4acTH olleHHuBaeTcs 3 OayutamMu win 1-2 GanjgaMu 3a 4aCTUYHOE PEIlICHUE.

babl, mosydeHHbIE 3a BCE BBITIOJIHEHHBIE 3aJIaHUSI, CYMMUPYIOTCHS.

Illkana nepesooa 6an106 6 oOmmemKu O NAMUOALTIBHOU CUCHEME

OtmeTtka Yucno 6annoB, HEOOXOIUMOE JUISI TOJTYYEeHUS OTMETKU
«3» (ymoB.) 6-9
«4» (X0poT1110) 10-14(1e MeHEe OJTHOTO 3aaHUs U3 JAOMOJIHUTEIIBHON YacTH)
«5» (OTIHYHO) oonee 14(He MeHee MBYX 3aJlaHU U3 JOTIOJHUTEIHLHON YacTH)

ObpazosamenvHble pe3yrbmampl, NOOIeHcauue nposepke (IneMeHmol):

JIP61,JIP62,JIP63,/IP64, IP6 5, IP6 6, AP6 7, IP6 8, AP 6 9, /IP 6
10, JIP 6 11, JIP 6 12, IP 6 13, JIP 6 14.

APy 1, APy2, IPy3, APy 4, Py 5 Py 6, APy 7, 1Py 8, APy 9, IP y
10, APy 11, 1Py 12, 1Py 13, APy 14, AP y 15, APy 16, APy 17, Py 18, IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.
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IK3aMEHALIMOHHBIC 32JAHUA 0 MATEMATHKE
Oo0a3aTespbHAA YACTh

Ipu svinonnenuu 3adanuii 1-12 3anuwume xo00 pewerus u noay4eHHvill
omeem.

1.(1 6amn) Beraucnure: 2sin(-m/6)+2cos(m /3)

2.(1 6amn) Ha pucyHke >KUPHBIMH TOYKaMH MOKAa3aHO CYTOYHOE KOJUYECTBO
0CaJIKoB, BbIMaaaBmux B Dnucte ¢ 7 no 18 nexadbps 2001 roga. [lo ropusonTamu
YKa3bIBAIOTCS YUCIIa MecCsIa, 0 BEPTUKAIN — KOJIMYECTBO OCAJIKOB, BBHINABIIHMX B
COOTBETCTBYIOIIUI JI€Hb, B MWJUIUMETpax. JlJIsl HATJIAIHOCTH XUPHBIE TOYKH HA
PUCYHKE CO€IMHEHbI JuHuen. OnpenenuTe Mo pUCcyHKY, CKOJIBKO JHEH BBINAajo
0oJiee 2 MUJUTUMETPOB OCAAKOB?

{
.

g -4

S
1}
i
3
3

JRENAAENEY
- ; - 1:~ |A1 12 1  14 |;- 16 1‘«' i
3 . (1 6amr) MoOunesnbiii Tenedon croun 16000 py6aeit. YUepe3 HekoTopoe
BpeMs 1IeHy Ha 3Ty Mojelb cHu3wim 110 15200 py6Oseit. Ha ckoibko mporieHToB
ObLIa CHIDKEHA 11eHa?
4.(1 6amr) Ha tapenke 16 mupoxkoB: 7 ¢ pei00ii, 5 ¢ BapeHbeM U 4 ¢ BUIITHEH.

HOna nayrag BbeiOMpaeT oAMH NHUPOXOK. HaliguTe BEepOSITHOCTH TOrO, YTO OH
OKa)KETCsI C BULLTHEN.

5. (1 6amn) Haiioute 3HaueHue Boipakenus 10g,2 + 109,32

6. (1 6asmn) Haiimmre kopens ypauenns V7 —6X = 7

1. (1 Gamn) Pemmre HepaBencTBo 2**° > 64. B orBer 3amummmre
HaMMEHbIIIEE MOJIOKHUTEILHOE. er 4

8. (1 6amwr) Haiigure kopeHs ypasHenus -

Q. (1 6ay1) Haiimure npon3BoaHy0 GYHKIUH B TOUKe X=0:

y = 5/4x* - 6x2 +7x-1
10.(1 6amn) LiBeTHUK, OpOPMIICHHBII IO WHAWBUIYATHHOMY 3aKa3y, UMEET
dopmy munmmHApa. Beicora nBetHuka 35 cM, auametp ocHoBaHus 20 cM. CKOJIBKO
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Bepcus noxymenra - 1 cTp. 44 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

3eMJId HE0OXOAUMO MPUBECTU, YTOOBI LIBETHUK OBLI 3aMI0JIHEH MOJTHOCTHIO. B oTBET
3aMUIIATE YUCIIO, ACJIEHHOE Ha TT.
11.(1 6ayn) Hatiaure turommaas GUrypbl, H300paKeHHOW Ha PUCYHKE

4

»
e 1

12.(1 6amn) Teno apmxercsa mo 3akoHy S(t)=3t>+5t (M) Haligure ckopocTsh
Tena uepes ¢ mocne Havasia JBUKEHUS.

JlonoJiHUTEILHASI YACTh

Ipu evinonnenuu 3a0anuit 13-16 3anuwume xo0 peuienus u noyyeHHwill
omeem

13.(3 ©Oanna) Berumcnure miomaab 3€MIIM, OTBEIEHHOTO TMOJ KIyMOYy,
IEPUMETP KOTOPOTO OTPAaHUYMBAIOT JIMHUM Y=X>-2X-2 U y= - x’+2. Bpmomnure
YepTeK.

OTBeT naiiTe B KBaJIpaTHBIX METPax.

14. (3 Gamma) Pemmre ypaBHenme sin’X - 2sinx=0. B oTser 3ammmmTe
KOJIMYECTBO PEIIEHUM, TPUHAJIEKAIINX TPOMEKYTKY [0; mt].

15. Haitgute 00beM MHOTOrpaHHUKA, M300paKEHHOT'O Ha pHUCYHKE (Bce
JIBYTPAHHBIE YTJIbI IPSMBIE).

16. (3 6amma) IlepBwIii cagoBOj BhICAKMBAeT 126 cCaXKCHIIEB Ha 5 4YacoB
ovIicTpee, yeM BTOpOH. CKOJIBKO Ca)XEHIIEB 3a 4Yac BBICAKHMBACT IEPBBINA CaJOBO/I,
€CJTM M3BECTHO, UYTO OH 32 YaC MOXKET BBICAJIUTh Ha 5 Ca)KEHIIEB OOJIbIIIE BTOPOTO?
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Bepens 10kymenTa - 1 ctp. 45 u3 45 TepBbiit sKk3eMILIP KOTHSI No
IManoHvl 0meemos:

Homep |1|2]3|4 5/6(7(8 |9]10 11112 13| 14| 15| 16

3a/1aHus

OmBer [2|3]5|025]|6 -7 1 -10 7/35000|15/11|9 |5 |6 |13
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