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1. Pesyabtarsl 00yuenusi, persiamednTupoBanubie PI'OC COO ¢ yuertom PT'OC
CI10

JucuuninHapHble (MpeIMeTHbIE) Pe3YJbTAThI 0TPAKAIOT:

— Brnagenne meTomamMu 10Ka3aresnbCTB, AITOPUTMAMU PEIICHUA 3a7a4; YMEHUE
bopMyIMpOBaTh OMPEACICHHS, aKCUOMBI M TEOPEMBI, NMPUMEHATh WX, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B X0 PEIICHUS 3a/1a4;

— YMeHue onepupoBaTh MOHATHIMU: CTENIEHB YHCIIA, Jorapu(M YKciia; yMEHHE
BBITIOJTHATH BBIYHMCIICHUE 3HAUCHUH W TpeoOpa30oBaHMs BBIPAKCHUN CO CTEMICHSAMHU U
norapudmMamu, npeodpazoBaHusl IPOOHO-PALIMOHATBHBIX BBIPAKEHUI;

— YMeHue oOonepupoBaTb IMOHATHUSMH: pPAUUOHAIBHBIC, HWPPALHUOHAIbHBIC,
MOKa3aTebHbIC, CTETICHHBIC, JoTapu(PMUUIECcKUe, TPUTOHOMETPHIECKUE YPAaBHCHUS U
HEPABEHCTBA, UX CUCTEMBI;

— VYMeHue onepupoBaTh NOHATUAMHU: (QYHKIMS, HENpepbiBHAs (YHKIMS,
IpPOU3BO/IHASA, TIepBOOOpa3Has, OMNPEACIICHHBIM UWHTErpaj; yYMEHUE HAXOAUThH
IPOU3BOAHBIC AJIEMEHTApHbIX (QYHKIMHA, HCIONb3Yysl CIpPaBOYHBIE MaTEpUaJIbL;
UCCJIEIOBaTh B MPOCTEMIIUX CiIydasX (QYHKIMM HAa MOHOTOHHOCTb, HAXOJUTh
HanOOJbIINE U HAMMEHBIINE 3HAUCHUS (PYHKIIMI; CTPOUTH Tpa)MKu MHOTOUYJIEHOB C
MCIIOJIb30BAHUEM arapara MaTeMaTuyeCcKoro aHajin3a; IPUMEHSTh TPOU3BOIHYIO IIPH
pEelIeHUH 3aJad Ha JBW)XECHHE, pEeIllaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 33Ja4d Ha
HanOOJIbIINE U HAMMEHBIIINE 3HAYCHUSI, HA HAXOXKJEHUE IyTH, CKOPOCTH U YCKOPEHHS,;

— YMeH#e onepupoBaTh MOHATUAMHU: palliOHaIbHas (YHKIIHS, MMOKa3aTeIbHas
¢byHkuusa, creneHHas QyHKUus, Jorapudmuueckas GyHKUUS, TPUTOHOMETPUUECKUE
dbyHKIIMK, 0OpaTHBIE (QYHKIMU; YMEHUE CTPOUTHh TpadUKU W3YYEHHBIX (DYyHKIIUA,
MCIOJIb30BaTh IpadUKHU MPU U3YYEHHH MPOLECCOB U 3aBUCUMOCTEW, MPU PELICHUH
3ajad4 M3 JPYruX y4eOHBIX MPEeIMETOB M 33Jad M3 pealibHOM >KU3HH; BbIpa)arTb
bopMyIamMu 3aBUCUMOCTH MEXY BEIIMUYMHAMY,

— YMeHue pemarb TEKCTOBBIE 33]Ja4l Pa3HbIX TUIIOB (B TOM YUCJIE HA POLEHTHI,
J0JIM ¥ YaCTH, Ha IBHKEHHE, paboTy, CTOMMOCTb TOBapOB U yCIIyT, HAJIOTH, 33J]a4u U3
o0nacTH ynpaBJieHUs JUYHBIMU U CEMEUHBIMU (PHAHCAMU); COCTABISATH BHIPAXKEHUS,
YpaBHEHMS, HEPABEHCTBA M HUX CHCTEMBI [0 YCJIOBUIO 3aJa4yd, HCCIEI0BATh
MOJTy4YE€HHOE PEIICHUE U OLEHUBATh MPaBI0NOA00HOCTh PE3YyIbTAaTOB;

— VYMeHue onepupoBarh MOHATUSIMHU: cpelHee apudpMeThyecKoe, MeIHuaHa,
HauOOJbIIee U HAMMEHBIIIEE 3HAUYEHUs, pa3Max, IMCIEePCHsl, CTAHIapPTHOE OTKIOHEHUE
YUCJIOBOrO Ha0Opa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATh HHGPOPMALIUIO,
NPEICTaBICHHYIO B TabMuIax, Ha AMarpaMMax, rpadukax, OTpa)kKarollyl0 CBOICTBa



peabHbIX MPOLIECCOB U SBJICHUI; MPEACTABIATH HH(GOPMAIUIO C TOMOIIBIO TaOIHII U
quarpamMM; MCCIIEI0BaTh CTATUCTUYECKUE JAHHBIE, B TOM YHUCIE C NPUMEHEHUEM
rpauyecKux METOJIOB U SIEKTPOHHBIX CPENICTB;

— YMeHue onepupoBarh MOHATUSMU: CIIyYallHBIM OMBIT U CIy4yaliHOE COOBITHE,
BEPOATHOCTh  CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH  BEPOATHOCTH €
UCIIOJIb30BaHUEM TIpadUyeCcKUX METO/OB; MPUMEHATh (POPMYJIbl CIOXKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOUHATOPHBIE (haKThl U (hOPMYJIbI IIPU PEILICHUU 3a]1a4;
OIICHUBATh BEPOSATHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YalHBIMU
BEJIMYMHAMH; YMEHUE MPUBOAUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YKCEN B
PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

— YMeHUE OneprupoBaTh MOHITUAMU: TOUKA, MPSIMasl, INIOCKOCTh, MPOCTPAHCTBO,
JBYTpaHHBIN Yo, CKPELIMBAIOIINECS MpSMBIE, IIapajuIeIbHOCTh 151
MEPIEHAUKYISIPHOCTh MPSIMBIX M IJIOCKOCTEM, YroJl MEXKYy NPSMBIMHU, YTOJI MEXKIY
NpAMOM M IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKHU JI0
IJIOCKOCTH, PACCTOSIHUE MEKTY MPSIMBIMU, PACCTOSIHUE MEXIY IIJIOCKOCTSIMU; YMEHUE
MCIIOJIb30BaTh TPHU PEIICHUH 3a/1a4 W3y4eHHbIe (DaKThl U TEOPEMbl MIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIETO MUPA;

— YMeHHe onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, CEUEHUE MHOTOTPaHHUKA,
Ky0, mapaienenunen, mnpusMa, nupamuaa, ¢Gurypa U MOBEPXHOCTh BpaIlCHHUS,
IAJIUHAP, KOHYC, Tap, cdepa, cedeHus (GUrypbl BpalieHus, IIOCKOCTh, Kacaromascs
chepsl, TUIUHAPA, KOHYCA, TJIOMAAL MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa,
HUWJIMHIpa, TUIomanb cdepbl, 00beM Kyba, NPSMOYTOJBHOIO MapalijieenuIesa,
MUpaMu/Ibl, IPU3MBI, IIWIMH]IPA, KOHYCAa, [Iapa; YMEHHE n300paxarb MHOTOTPaHHUKU
M TIOBEPXHOCTU BpAIlEHUS, WX CEUYEHHS] OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U DJJIEKTPOHHBIX CPEICTB;, YMEHHE pacro3HaBaTh CHUMMETPHUIO B
MPOCTPAHCTBE; YMEHUE PaCIOo3HABaTh IPABUIIHHBIC MHOTOTPAHHUKW;

— YMeHue omnepupoBaTh MOHATHUSIMH: JABUKCHHE B MPOCTPAHCTBE, MOJ0OHBIE
¢Gurypsl B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOIICHWE IUIOMIAJEH MOBEPXHOCTEU U
00BeMOB TIOJJOOHBIX (PUTYP MPU PEIICHUN 3a/1a4;

— VYMeHue BBIYHCIATh T€OMETPUYECKHE BEIWYMHBI (JJIMHA, Yroj, IUIOIIAlb,
00beM, TIIONIA/Ib IOBEPXHOCTH ), UCIIOJIb3YS U3YUEHHBbIE (DOPMYIIBI U METOBI;

— VYMeHue onepupoBaTh MNOHATHSAMU: IPSMOYIOJbHAs CHUCTEMA KOOPAMHAT,
KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJISPHOE MPOU3BEIAEHUE, YOI
MEXy BEKTOpaMHU, CyMMa BEKTOPOB, MPOU3BEIECHUE BEKTOpa Ha YKCIIO; HAXOAUTh C
MOMOIUIBI0 U3YUYEHHBIX (DOPMYIT KOOPJIUHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEKIY
JIByMsI TOUKaMHU;



— YMeHHe BBIOMpPATh MOAXOMSAIIMM M3YYEHHBIH METOA IJIsl PELICHUS 3aJayH,
pacrno3HaBaTh MaTeMaTH4yecKue (QakThl U MaTeMaTHYECKUE MOJEIU B MPUPOIHBIX U
OOLIECTBEHHBIX  SIBICHMSIX, B MCKYCCTBE; YMEHHE NPHUBOAUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITHM POCCUMCKOM U MUPOBOM MaTeMaTU4E€CKON HAYKHU.

— VYMeHue onepupoBaTh MOHSATHAMH: OINpEAEICHUE, aKCUoMa, Teopema,
CJIEZICTBUE, CBOMICTBO, NPHU3HAK, J0KA3aTeiIbCTBO, PAaBHOCUIIbHBIE (POPMYIHPOBKHU;
yMeHue (HopMyaupoBaTb 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKACHHE, PUBOAUTH
OpUMepbl U KOHTPIPUMEpPHI, HCIOIb30BATH METOA MaTeMAaTUYeCKOW WHAYKIIHU;
MPOBOJUTH JIOKa3aTeNbHbIE PACCYXKICHHUS TMPH pPEIICHUH 3aJad, OICHUBATh
JIOTUYECKYIO NMPABUIIBHOCTh PACCYXKICHHIA;

— YMeHHe onepupoBaTh MOHSTUSAMU: MHOXKECTBO, IMOJAMHOXKECTBO, ONEPALUU
HaJ MHOXKECTBaMU; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jis
OINHCAHUS PEAIbHBIX MPOLECCOB U SBJICHUM, U MPU PEUICHUU 3a]ad, B TOM YHCIIE U3
APYTUX Y4eOHBIX IPEIMETOB;

— YMeHue onepupoBaTh NOHATUIMU: Tpad, CBA3HBIN rpad, AepeBo, LHUKI, rpad
Ha IUJIOCKOCTH; YMEHHME 3aJlaBaTh WU OIMUCHIBaTh Ipadbl pazIuyHbIMU CIOCOO0AMU;
MCIIONIB30BaTh Ipadbl MpU pelIeHUH 3a/1a4;

— YMmeHue cBOOOIHO ONEpPUPOBATHh MOHATUSMU: COYETAHHE, NMEPECTAHOBKA,
YHUCJIO COYETAaHUM, YUCIO MEepecTaHOBOK; OMHOM HplOTOHA; yMeHHE NpPUMEHSATH
KOMOMHATOpHBIE (PaKThI M PACCY>KICHUS IS PEIICHUS 3a]1a4;

— YMeHue onepupoBaTh NOHATUSMU: HATYypaJbHOE YUCIIO, 1IEJI0€ YUCIIO, OCTATOK
0 MOAYJII0, pAalMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHUCJIO, MHOXECTBA
HATypaJbHBIX, IENbIX, PpAlMOHAIBHBIX, JICHCTBUTENBHBIX YHCEN; yMEHHE
MCIIONb30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBIIINA OO AETUTENb U HAUMEHBIIIee
oO1ee KkpaTHoOe, anropuT™ EBKIIMa npy penieHnu 3a1a4d; 3HAKOMCTBO € Pa3IuYHbIMU
MO3ULMOHHBIMHU CUCTEMaMH CUUCIICHUS;

— YMeHue cBOOOHO ONEepUpOBaTh MOHATHSIMU: CTETIEHD C LEJIBIM IOKa3aTeseM,
KOpEHb HATypaJbHOM CTENEHH, CTENEHb C PallMOHAJIbHBIM MOKa3arejeM, CTENeHb C
JEHUCTBUTEIBHBIM (BEIIECTBEHHBIM) MTOKa3aTeseM, Jorapupm 4uciia, CHHyC, KOCUHYC
Y TAHT€HC NMPOU3BOJILHOTO YHUCIIA;

— YMeHHe oOmepupoBaTh  TMOHSATHUSMHU:  TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHuE, YypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHHM W HEPABEHCTB,
pPaBHOCWIBHOCTh ~ YpaBHEHHUH,  HEpPaBEHCTB M  CHCTEM,  palMOHAJbHBIE,
UppalMOHANIbHBIE, NoKa3aTeNbHBbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl; yMEHHE peIIaTh
YpaBHEHHS, HEPABEHCTBA M CHCTEMbI C TOMOILIBIO PA3IUYHBIX MPUEMOB; pPEIIATh
YpaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI C TMapaMeTpOM; NPUMEHSATh YpaBHEHUS,
HEpAaBEHCTBA, MX CHUCTEMBl JJI1 PEIIECHUS MaTeMaTMYeCKUX 3aJad U 3ajJad u3
pa3anyYHbIX 00NacTell HAyKU U peajJbHON KU3HU;



— YMeHue cBOOOTHO ONMEPUPOBATh MOHATHAMH: Tpaduk QyHKUHUU, oOpaTHas
GyHKIMS, KOMOO3ULMS (QYHKUMM, JuUHEHHass (QYHKIMs, KBaapaTUuHas (QyHKUUS,
CTENEHHass (YHKLUMSA C LEJIbIM [0Ka3areleM, TPUTOHOMETpUUYECKHE (YyHKIHH,
oOpaTHble TPUTOHOMETpUYECKHE (YHKIMM, IOKa3aTelibHas U JiorapudmMuyeckas
GyHKIIMM, yMEHHE CTPOUTHh Trpaduku (yHKIUH, BBIIOIHATH MPEoOpa3OBaHUs
rpaduKoB yHKIINIH;

YMEHHE WCIONB30BaTh TIpa@uKud (QYHKIUN 711 HW3Y4YEHHUs TMPOIECCOB U
3aBHCHUMOCTEH TPU PEIICHUU 3a/1ad U3 JPYTUX Y4eOHBIX MPEIMETOB U U3 peajbHOU
’KU3HU; BbIpaxarb (opMyJaMu 3aBUCUMOCTH MEXKIY BEJIUUNHAMU;

yMEHHE CBOOOJHO  ONEpPUpPOBaTh  MOHATUSMU:  UYETHOCTh  (YHKIIMH,
NEPUOMYHOCTh (PYHKLMH, OTPAHUYEHHOCTb (PYHKLUMU, MOHOTOHHOCTb (YHKIIHH,
SKCTpeMyM (yHKIUM, HauOosblllee W HaWMEHblLIEe 3HAauY€HUs (QYHKLUUU Ha
MIPOMEKYTKE; YMEHHE MPOBOJUTH UCCIEN0BaHUE (DYHKINU;

YMEHUE UCTI0NIB30BaTh CBOMCTBA U IpauKy GYHKIUH JJ1s1 pELIEHUS] ypaBHEHUH,
HEpPaBEHCTB M 3aJlad C NapameTpamH; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTU
MHO>KECTBA PELIEHUI YPABHEHM, HEPABEHCTB U UX CUCTEM;

— VYmeHue CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TIOCIEI0BATEIBbHOCTD,
apudmernyeckass  IMporpeccusi, TIeOMETpUYecKass  Iporpeccus, OECKOHEYHO
yObIBaroI1asi reoMeTpruIecKasi Iporpeccus; yMeHHe 3a7aBarh 10CiIe10BaTeIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;

— YMeHue omnepupoBaTb MOHATUSIMU: HENPEPHIBHOCTH (PYHKIIMH, ACUMIITOTHI
rpaduka (yHKUUHU, MepBasi U BTOpas MPOM3BOAHASA (DYHKIHMH, T€OMETPUUYECKUNA WU
(bU3HUYECKUN CMBICT TPOU3BOIHOM, IEPBOOOpa3Hasi, OMPEEICHHBI HUHTETPAIT; YMEHUE
HAXOJUTh ACUMIITOTHI Irpaduka QyHKIIUH; YMEHHE BBIYUCIIATH NPOU3BOIHBIE CYMMBI,
MIPOU3BENICHUS, YACTHOTO U KOMITO3ULIMU (PYHKLNN, HAXOUTh YPaBHEHHE KacaTeIbHOU
K rpaduky QyHKIINH,

YMEHUE UCIOJIb30BaTh MPOU3BOIHYIO [UIsl HCCleNOBaHUs (QyHKUMMA, [
HaXOXKJICHUS HAWJIy4yllero peuieHus B MPHUKIAIHBIX, B TOM YHUCJIE COLHUAIbHO-
HKOHOMHUYECKHX M (PU3MYECKUX 3aJadax, JJIsl ONpelesICHUsI CKOPOCTH U YCKOPEHUS;
HaXOIUTh IO U 00beMbl (PUTYp C TOMOLIBIO UHTETPaNIa; NPUBOAUTH MPUMEPHI
MaTeMaTU4YE€CKOr0 MOJICTMPOBAHUS C MOMOIIBIO AU(depeHInaTbHbIX YpaBHEHU;

— YMeHue OomnepupoBarb MNOHATHSAMHU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHbIE
KOMITJIEKCHBIE YHCJAa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4ucia, (opMa 3ammcu
KOMILUIEKCHBIX 4Hcell (TeoMeTpuyYecKasi, TPUrOHOMETpUYecKas U aireOpandeckas);
YMETh MPOU3BOAUTH apu(PMeTHUecKue MAEUCTBUS C KOMIUIEKCHBIMH YHUCJIaMU;
MPUBOJIUTH MTPUMEPHI UCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEIT,

— YMmeHue cBOOOIHO OINEPUPOBATH MOHATHSIMU: CpeaHee apudmeTHdeckoe,
Me/araHa, HauOoJblllee U HaUMEHbIIee 3HAUCHUs, pa3Max, TUCIepCHus, CTaHAApTHOE
OTKJIOHEHUE JJI OITMCAHUS YHCIIOBBIX JAHHBIX; YMEHUE HUCCIEA0BATh CTATUCTUYECKUE
JaHHbIE, B TOM YUCJIE C IPUMEHEHHEM rpaprUueCKUX METOIOB U ANIEKTPOHHBIX CPENICTB;



rpaduyeckd HCCIeNOBaTb COBMECTHBIE HAONIOACHHS C TIOMOILNBIO JHUarpaMm
paccenBaHus U JUHEHHOW PETPECCUM;

— YMeHHue HaxoUTh BEPOSTHOCTU COOBITHI C MCHOJIB30BAHUEM IpapUuecKUX
METO/IOB; NPUMEHATh JJIs peueHus 3anad (OopMysbl CIOKEHUS M YMHOXKEHUS
BEPOSATHOCTEH, (HOpMYITy MOTHOM BEpOATHOCTH, hopmyny bepHymin, kKoMOMHATOPHBIE
baktel U GOpMyNBl; OICHUBATh BEPOSITHOCTH pPEANbHBIX COOBITUH; yMEHHE
OTEpUPOBATh MOHATHSIMH: CIy4yailHas BENWYHMHA, pAaCIpeleleHHe BEPOSTHOCTEM,
MaTeMaTU4YeCKOe OXHUJAaHWE, JUCIEPCHs U CTAaHAAPTHOE OTKJIOHEHHE CIydalHOU
BEJIMUYUHBI, (DYHKIIMH PACHPEESICHUs U INIOTHOCTU PaBHOMEPHOTO, ITOKA3aTEIbHOTO U
HOPMAJIBHOTO  pacHpeesIeHnH; yYMEHHE MCIOJIb30BaTh CBOMCTBA H3YyYEHHBIX
pacnpeneneHuil s pelieHus 3a4ad; 3HAKOMCTBO C HOHSTHUAMM: 3aKOH OOJIBIINX
YlCeJl, METOIbl BBIOOPOYHBIX HCCIEJOBAHUN; YMEHHE NPUBOAUTH HPUMEPHI
MPOSIBJICHHSI 3aKOHA OOJIBIITUX YUCEN B TPUPOTHBIX M OOIIECTBEHHBIX SIBJICHHUSIX;

— YMeHne CBOOOMHO OINEpPHPOBATh MOHATHSIMH: TOUYKa, MpsSMas, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, INIOCKUM yIroji, IBYI'PAHHBIM YIroji, TPEXIPAHHBIA yIoOJ,
nepeceKarourecs, napayieibHble U CKPELIMBAIOIIUECS TPsSMbIE, MapalieIbHOCTh U
NEPIEHIUKYIIPHOCTD MPSAMBIX U IUIOCKOCTEH, YIod MEXIY MPSIMBIMU, YIOJI MEXITY
OpsIMOM M TJIOCKOCTBIO, YTOJd MEXAY IUIOCKOCTSAMHU; yYMEHHE HCHOJIb30BaTh IpU
pElIEHNHU 3aJlad U3y4YeHHbIE (PaKThl M TEOPEMbl IJIAHUMETPUU; YMEHHUE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPYXAlOIIeM MHUPE; YMEHHE ONEepHUpOBaTh MOHITHIMHU:
MHOTOTPAHHUK, CEYEHHWE MHOTOTPAaHHWKA, MPABUIBHBIA MHOTOTPAHHUK, MPHU3MA,
nupamua, (Gurypa W TOBEpXHOCTH BpallleHWs, HWIUHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHyca M IWIMHIpA, MapajjielibHble OCH WU
OCHOBaHHUIO, CEYEHHUE IIapa, IUIOCKOCTb, Kacarowascs cgepbl, HUIMHIpa, KOHYCA;
YMEHHE CTPOUTH CEYEHHE MHOTOTpaHHHKA, U300pa)kaTh MHOTOIPAaHHUKHU, (PUTYPHI U
MOBEPXHOCTHU BPALCHUSI, UX CEYEHHUS, B TOM YHCJIE C TOMOIIbIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE TMPUMEHITh CBOWMCTBA TEOMETPHUYECKHMX  (UTYp, CaMOCTOATEITHHO
bopMyIHpOBaTh OMPEACICHNS H3y4aeMbIX (QUTYP, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TIpU3HAKaX T€OMETPUUYECKUX (UTYpP, 0OOCHOBBIBATH WJIM ONPOBEPTaTh MX; YMEHUE
MPOBOMUTH KiIaccH(UKAUi (GUTYp 1O pPA3NIUYHBIM TPU3HAKAM, BBIOJHATH
HE0OXOMMbIE JOMOTHUTENIbHbIE TOCTPOCHNUS;

— YMmeHue CcBOOOJHO OMEPUPOBATH MOHATHAMU: IUIONAAL (UTYPBI, 00BEM
burypsl, BeIMYMHA yTJia, PACCTOSHUE OT TOYKU JIO IIOCKOCTH, PACCTOSHUE MEXKIY
OpsIMBIMH,  PAcCTOSIHHE MEXIy IUIOCKOCTAMHM, IUIOmAaAb cdepsl, IUIonaab
MOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCA, [IUIMHAPA, 00beM KyOa, MPSIMOYTOIEHOTO
napasiesienumnena, MupaMuIbl, IPU3MBL, IWIHNHIPA, KOHYCa, [1apa; YMEHHE HaXOAUTh
OTHOUIEHUE 00bEMOB MOAOOHBIX (HUTYD;

— YMeHue CcBOOOJHO OMEpPUPOBATH TMOHATHUSMU: JBIKEHHUE, MapaiiesbHBIN
MEPEHOC, CUMMETpHUSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe
noao0usi, moJoOHbIe (PUTYpPhI; YMEHHE PACO3HABATH PaBHbIC U MOJI0OHbBIE QUTYPHI, B



TOM 4YHUCII€ B TMPUPOAE, UCKYCCTBE, AapPXUTEKTYypE; YMEHUE HCHOJIb30BAThH
reOMETPUYECKUE OTHOIICHHUS, HAXOAUTh T€OMETPUUECKUE BEJIWYUHBI (JIMHA, YTOJ,
IUI0IAAb, 00bEM) IIPU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEAMETOB U U3 peaibHOU
KU3HHU;

— VYmeHue cBOOOAHO OMNEPUPOBATH MOHATUAMH: MPSMOYTOJIbHAs CHCTEMA
KOOPJMHAT, BEKTOp, KOOPJMHAThl TOYKH, KOOPJIWHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOpA HA YHUCIO, PAa3JIOKEHHE BEKTOpa MO 0a3ucy, CKalIspHOE
MPOM3BEJICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJd MEXKJIy BEKTOPaMH; YMEHHUE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOJ JJIS PEIICHUS F€OMETPUYECKHUX
3a/1a4 ¥ 3aj]1a4 APYyTUx yuyeOHbIX MPEIMETOB; ONEPUPOBATH MOHITUIMU: Marpula 2x2 u
3x3, onpenenurenb MaTPULbl, TEOMETPUUYECKUN CMBICIT ONPEICTUTENS;

— YMEHHE MOJAEIUPOBATh peEajbHbIE CUTyallUM HA SA3bIKE MaTeMaTHKU;
COCTAaBJISITh BBIPAXKEHUSI, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H,
HCCIIEIOBaTh TOCTPOEHHBIE MOJAEIM C UCIIOJB30BaHMEM ammapara aireOphl,
MHTEPIPETUPOBATH TOMYUYEHHBIM PpE3YyJbTaT; CTPOUTh MATEMAaTUYECKHE MOJEIH C
[IOMOIIBKD TEOMETPUYECKUX IIOHATUM M BEJIWYMH, PEIIaThb CBSI3aHHbICE C HUMHU
MPAKTUYECKUE 3aJaud; COCTABISATh BEPOATHOCTHYH) MOJEIb U HHTEPHPETUPOBATH
MOJYYEHHBIN PE3yNbTar; pellarb IPUKIAJAHBIE 3a1a4i CPEACTBAMU MaTeMaTU4eCKOro
aHaJM3a, B TOM YUCJIE COIMAIbHO-?KOHOMHYECKOTO U (PU3MYECKOTO XapaKTepa;

— YMeHue BbIOMpaTh MOAXOASIIUNA METOH JJIS PEIICHUS 3aJa4yu; MOHUMaHUE
3HQUUMOCTH MaTE€MaTUKU B M3YyUYEHUH MPUPOJIHBIX M OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUN; YMEHHE pPAaCIO3HABaTh MNPOSBICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
YMEHHUE MPUBOIUTH ITPUMEPHI MATEMATUUYECKUX OTKPBITUHA POCCUHUCKOM U MHUPOBOU
MaTeMaTUYECKON HAYKH.

OK 01. Beibupars criocoObI petieHust 3aad mpodeccuoHanbHON AeSITENbHOCTH
MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA MOWCKA, aHaiu3a W
WHTEpHpeTanuy WHGOPMAIMKA, W WH(OPMAIIMOHHBIE TEXHOJIOTHHU JUISl BBITIOJHEHUS
3a/1a4 mpo¢eCCUOHATHHOU EeATETLHOCTH

OK 03. IlmaaupoBaTh U peaM30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE H
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIIBCKYIO ACATEILHOCTh B MPO(EeCCHOHATHLHON
chepe, UCIIOIB30BATh 3HAHUS 110 (PMHAHCOBOM IPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYaIUAX

OK 04. DddexTnBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJJICKTHBE U KOMaH/IC

OK 05. OcymecTBidATh YCTHYHO M [HCbMEHHYK) KOMMYHHUKALMIO Ha
rocynapctBeHHOM si3bike  Poccuiickoit denepanmu ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO Y KYJIBTYPHOTO KOHTEKCTa



OK 06. ITposiBIsATh IpaXaaHCKO-MTaTPUOTUYECKYIO O3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE NOBEJICHUE HAa OCHOBE TPAIULIMOHHBIX 00IEUYEIOBEYECKUX LIEHHOCTEN, B
TOM YHCJIE C YYETOM TapMOHHU3ALMK MEKHAIMOHAIBHBIX U MEKPEINTHO3HbBIX
OTHOUIEHUH, MPUMEHATh CTAHIAPThl aHTUKOPPYILIMOHHOTO TIOBEICHUS

OK 07. ConenicTBOBaThH COXPAHEHHUIO OKpYKaromien cpenbl,
pecypcocOepekeHno, MPUMEHSATh 3HAHUST 00 W3MEHEHUM KIMMaTa, MPUHIUIIBI
OEpeXITMBOTO MPOU3BOACTBA, Y(H(PEKTUBHO NEHUCTBOBATH B UPE3BBIYAHBIX CUTYAITASIX

Ilpogpeccuonanvuvie komnemenyuu no npogeccuu 54.01.20 I'pagpuueckuii
ousaiinep
ITK.1.1. OcymiecTBasTh COOp, CUCTEMATH3AIINIO U aHATIU3 TAHHBIX, HEOOXOTMMBIX
JUTSL pa3pabO0TKU TEXHUYECKOTO 3aJlaHusl IN3aiH- MPOYKTa.



2. ®OHJ OLIEHOYHBIX CPEACTB IJid BXOAHOI'0 KOHTPOJIsA

Bxo/1HOI KOHTPOJIb COCTOUT U3 3aJJaHUI, YACTUYHO B3STHIX U3 OTKPHITOTO OaHKA
OI'D u BIIP no maremartuke. Ha BbINOTHEHUE 3a/JaHUI BXOAHOTO KOHTPOJIS gaetcs 1
akaJieMu4eckuit yac (45 MUHYT).

BxosiHOM KOHTPOJIb COCTOUT U3 2-X YacTel: 00s13aTeIbHON U JOTOJTHUTEIbHOM.

OO0s3arenbHas 4acTh COACPIKUT 3aJaHUSI MUHUMAJIBHOTO 0053aTeIbHOTO YPOBHS,
JTOMOJIHATEIIbHAS YaCTh — OOJIee CI0XKHBIE 3aJaHUs.

[Ipy BBIIOJIHEHWU 3aJjaHU TpeOyeTcs TMPEeACTAaBUTh XOJ PEUIeHUs] U YyKas3aTh
MOJIydeHHBIH OTBeT. [IpaBUIIbHO BBHITIONHEHHOE 3aJlaHMe W3 00s3aTEIBPHON YacTH
OIICHUBAETCS B OJIMH 0aJIT; MPAaBIIIBHOE BHIMTOTHEHHUE 33/JaHUN TOTIOJTHUTEIHHOM YacTH
otieHuBaeTcs 3 6anmnamu win 1-2 GamiaMu 3a YaCTUYHOE PEIIeHUE.

bannbl, mosmyyeHHbIE 32 BCE BBIIOJHEHHBIE 3a/1aHUsI, CYMMUPYIOTCS.

IlIkana nepesooda 6an108 6 OMMemKuU NO NAMUOANTLHOU cUcmeme

Ommemka Yucno 6annoe,
HeobXo0umoe 011 NOYUEeHUA OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oopaszosamenvhule pe3yibmamol, nooaexcaujue nposepke (Inemenmot):

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

3aoanusn 6x00H020 KOHMPOJA

OQosi3aTe/ibHAA YACTh
Ilpu pewenuu 3aoanuii 1-4 3anumiume npasuibHovlil Omeem u3 uemovipex
nPeo10IHCeHHbIX.
1. (1 6amr) Packpoiite GpopMmyily COKpAIIEHHOTO YMHOKEHHUS a2-b?;
A) a2-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [momane TpeyroabHUKA BEIYUCISETCS MO (hopmyie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.
10 5
Z9

3. (1 6amn) Kakoe U3 ClIeAYIOLMX YHCEI 3aKII0UCHO MKy unciamu 1/ u 8 .

A)0,4; 5)0,5; B)0,6;T) 0,7



4. (1 6ann) Jausl rpaduxu pynkuuii. Kakas ¢opmyna cooTBeTcTBYeT rpaduky
3):

D ) 3)

o] 1\ o 1 o] 1

9

x—6 2 = —=
’B)y:.x —8x+11’B)y )C,F)y=x+5

1

A) 7732

Ilpu ewvinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u nOJAYYEHHLLU
omeem.

1 11
— _|_ N

5. (2 6amra) Berancmure 2 9

6. (2 6amna) Penmre ypaBHenue X2-7x+10=0. Eciu ypaBHeHMEe uMeeT Gojee
OJITHOTO KOPHS, B OTBET 3alUIINTE MEHBIINN U3 KOPHEM.

7. (2 6anna) Ha aBrozampaBke kiueHT otaai kaccupy 1000 pyoneit u 3amumn 32
mutpa Oensuna mo 1eHe 30 py6.50 xom. 3a nutp. CKOJIBKO CHAYM JTOJDKEH MOYYHTh
kireHT? OTBET JaifTe B pyosisx.

8. (2 6amna) Beicota BH napamienorpamma ABCD nenut ero cropony AD Ha
orpe3ku AH=2 u HD =32. Jluaronane napamuienorpamma BD pasna 40. Haiinure
MJIOIIAb TapaJljIeiorpaMmma.

JonoHUuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOBAHUE peUleHUA U
NOMYYEeHHbLI Omeem.

9. (3 6amma) Pp16070B MPOIUIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE
BBEPX I10 TEUCHUIO PEKH, 3aTeM OPOCHIT SIKOPb, 2 Yaca JJOBHII peIOy ¥ BEpHYJICS 00paTHO
yepe3 5 yacoB OT Hayana myrtemiecTBus. Ha kakoe paccTossHUE OT MPUCTAaHU OH
OTILIBLI, €CJIA CKOPOCTh TEUCHUsSI PEKU paBHA 2 KM/4, & COOCTBEHHAs CKOPOCTh JIOJKU
6 xm/4a?

ITAJIOHBI OTBETOB:

Homep
3alaHU 1 2 3 4 5 6 7 8
fl

OTtBer b b B A 2,7 2 9 816







3. ®@oH/ OLIEHOYHBIX CPEICTB IJI TEKYIEro KOHTPOJIS

Texyiuit KOHTPOJIb TPOBOASTCS BO BpEMs ayAUTOPHBIX 3aHITHI MO MaTeMaTuKe
B COOTBETCTBUHU C Y4eOHBIM IJITaHOM M padouei nporpammbl OJ] «Martemaruka» 1o
BCEM pazzenaM MporpaMMmbl. TeKyluid KOHTPOJIb COCTOMT M3 JBYX YacTeu:
TEOpEeTHUUECKON U IpakTuuecKou. [Ipu 3ToM oOyuaroiuecs noay4yaroT JB€ OTMETKHU.

TeopeTnueckass 4acTh TPOXOAUT B (pOpME YCTHBIX OTBETOB: OOyYaroluecs
BBITATUBAIOT ISITh KAPTOYEK C BOIIPOCAMM, JAIOT MOJHBINA OTBET (CO CIIUCKOM BOITPOCOB
oOyyJaromirecs: 3HaKOMSITCSl B Hauajie U3y4eHUs pa3ziena).

Illkana nepesoda 641108 6 OMMemMKU NO NAMUOATLHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemos na meopemuueckue 60npocl
«3» (y008.) 3

«4» (xopowo) 4

«3» (omauyno) 5

3agaHusl MPAKTUYECKOM 4YacTu (KOHTPOJbHBIE Pa0OThl) YAaCTUYHO B3STHI M3
otkpbiToro 6anka EI'D u BIIP no matemaruxke.

Ha BhinmonHeHne KOHTPOJIbHOM pabOThI MO0 MaTeMaTuKe AaeTcs | akageMuuecKuid
yac (45 MUHYT).

KontponbHasi pabora coctouT ux 2-x yacteid. B mepBoil yactu mpensaraercs
BBITIOJIHUATD 4 3aJJaHusl - BEIOpATh MIPABUIIBHBINA OTBET U3 YETHIPEX MPEIJIOKEHHBIX. Bo
BTOPOM YaCTH MpeJUIaraeTcs BBIMOTHUTH 6 3aaHuil - OPOPMUTH XOJl PEUICHUS U
3aMucaTh MOJYYEHHbBINA OTBET.

3a mpaBWIbHOE BBHITIOJHEHUE JIOOOTO 3aJaHMs MEPBOM YacTH OOydaroluics
noyiy4aet oguH Oasuia. [IpaBuibHOE BBITIOTHEHUE 3aJaHHUI BTOPOIl YaCTH OIIECHUBACTCS
2 6ammamu win 1 6auioM 3a YaCTUYHOE PEIICHHE.

Banibl, mosydeHHbIE 32 BCE BBITIOJIHEHHBIC 3aJJaHUSI, CYMMUPYIOTCS.

IlIkana nepesoda 6an106 6 OmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno 6annoe,
Heobxo0umoe 0151 NOJIYYeHUs OMMEMmKU
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




3.1 Ilpamsie u nnrockocmu 6 npocmpancmee

Oopaszosamenvhole pe3yivmamel, noonexcaujue npogepke (j1emMeHmot):

JIP6 1, JIP6 9, JIPG 11, IPG 12, JIPG 14.
NPy 1, IPy 14, JIPy 15, IPy 16, JIPy 18, /1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

K 1.2
TeopeTnyeckue BONPOCHI:

1. Chopmynupyiite Teopemy Iludaropa.

2. [lepeuncnuTte OCHOBHBIE (DUTYPBI B IPOCTPAHCTBE.

3. [lepeuncnauTe cnocoObl 3aaHMs TIOCKOCTH.

4. [Iponomxute Teopemy: «Ecnu omHa W3 JIBYX MapaiedbHBIX HPSIMBIX
MEepPHEHANKYIISIPHA IUNIOCKOCTH, TO...)».

S. [Iponomxure TeopeMy: «Ecim 1Be mapajuieNbHBIE  IUIOCKOCTH
MEPECEKAIOTCS TPETHEMH, TO. ..».

6. ChopmynupyiiTe onpeesieHre AByrpaHoro yria.

7. ChopmynupyiiTe onpeneneHue TpeXrpaHoro yria.

8. PackpoiiTe NOHIATHE «yTOJI MEXAY ITPSIMBIMMI.

Q. [lepeuncnuTe B3aMMHOE PACIOJIOKEHUE ABYX MPSIMBIX B TPOCTPAHCTBE

10. Kaxkue npsiMbie Ha3bIBAIOTCA MAPaJICIBHBIMU B IPOCTPAaHCTBE?
11. Kaxkue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIUMHUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS MEPIICHIUKYIISIPHBIMU B TIPOCTPAHCTBE?

13. IlepeuncnuTe B3aUMHOE PACIOJIOKEHHUE TIPSIMOM ¥ TUIOCKOCTH B
IPOCTPAHCTRBE.
14.  PackpoiiTe MOHATHE «YTOJI MKy MPSMOMN U TUIOCKOCTHIOM.

15.  PackpoiiTe MOHATHE «TapalIeTbHOCTh IPSIMOM U TIJIOCKOCTH.
16. PackpoiiTe NOHATHE «IEPIEHANKYISIPHOCTD MPAMON U TIIOCKOCTHY.

17.  Tlepeuucnaute B3aMMHOE PACIOJIOKEHUE ABYX MIOCKOCTEN B
IIPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «yTOJ MEXY MIOCKOCTIMUY.

19. PackpoiiTe NOHSITHE «MAPATIIETbHOCTD MIOCKOCTEW».

20. Packpoiite MOHSATHE «IEPICHIUKYISIPHOCTD TUIOCKOCTEH».
21. Kak HaliTh pacCcTOsSTHUE OT TOYKH JI0 TIPSIMO¥ ?

22. Kaxk HaliT pacCTOSIHUE MEXKIy MPSMbBIMU?

23.  Kak HaliTH pacCTOSTHUE MEXIY MIOCKOCTIMU?

24. Ilponomxure onpenenenue: «llepneHaukynsp — 31o...».



25. IIpomomxute onpenenenue: «HakmnoHHas — 3T0...».
26. IIponomxure onpenenenue: «[Ipoekuust HAKIOHHON — 3TO...».
27. Tlepeuncnure CBOMCTBA MAPaLICIHLHOTO MPOSKTUPOBAHMUS.

28. IlpuBenurte mpuUMepbl CHMMETPHUH Ha MJIOCKOCTH B MIPUPOJIE, UCKYCCTBE,
apXUTEKTYypE.

29. IlpuBenute mpuMepbl CAMMETPUN B IPOCTPAHCTBE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpE.

30.B yuem oTiIMYKE MOHATHE ABHKCHHC» OT ITOHATUA «HOBOpOT»?

KoHTpoabHas padora
Oo0s13aTe/IbHAS YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwmiume npaguivbHLII OmMEEmM U3 Yemvlpex

npeooNHceHHbIX.

1. (1 6amn) Pacmmdpyiite KpaTKyto 3aruch: a€p.

A) TOYKa @ MPUHAJIEKUT IUIOCKOCTUS; b) Touka a mpuHamIexuT npsamoinps; B)
npsMasi & IpUHAJIEKUT IIIOCKOCTUS; 1) psiMast a mepeceKaeT II0CKOCTh.

2. (1 6amn) Ilpsmeie AB u CJI ckpemuBarotcs. Kakoe pacmonokeHre UMEIOT
npsimbie AC u BJI?

A) napannensHsbie; b) neprnenaukymsipusie; B) ckpemupatores; ') nepecexarorcs.

3. (1 6amn) [Tnockoctu a u B umerot 1 oburyro Touky. KakoBo nx B3auMHoe
pacronoxenue?
A) mnapamnensHsl; b) mnepecekarorcs mno mpsmoii; B) cosmaparor; I)

CKpEILUBAIOTCS.
4. (1 6amn) Ecnum mpsiMas, mpoBelE€HHAs Ha IUIOCKOCTH 4Yepe3 OCHOBAHME
HAaKJIOHHOW, MEPIICHINKYIISPHA €€ IMTPOEKIINH, TO OHA. ..
A) neprieHIUKYSIpHA U CaMO HAKJIOHHOW; b) mapaiensHa u camoil HaKJIOHHOM;
B) ckpenuBaercs ¢ HakJIOHHOM; ') meprneHANKyIsspHa OCHOBAHUIO HAKIOHHOM.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume X00 peuieHus u NOJIYYEHHbLI
omeem.

5. (2 O6amma) Yepes xoHiwsl orpe3ka AB u ero cepenuny M mnpoBeneHbI
napa’juiesibHbIC MPSMbIE, TIEPECEKAIOIINE HEKOTOPYIO IIIOCKOCTh B Toukax A1, B1 1 My.
Haiinure nnuny orpeska MMy, ecin otpe3ok AB He mepecekaer IIoCKOCTh U €CIH
AA1=6,SCM, BB1=7,4CM.

6. (2 6amna) Ilpsameie AC, AB u AJl nomapHo nepneHaukyasipHsl. Haiinure
otrpesok CJI, eciiu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6amna) 13 TOYKH K ITOCKOCTH ITPOBEACHBI IBE HAKJIOHHBIC. HaliuTe MIMHBI
o0IIero MepreHaNKYIsIpa, €CIU MPOSKIIMA HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIMHBI
HAaKJIOHHBIX paBHbI 23 cM U 33 cM.

8. (2 6amna) Haueptuts ky0 ABCHA1B1C1/1;. [Toctpouts Touky KeAB, Touky
MeJl1:C, orpezok PE€EA1B1C;.



ITAJIOHBLI OTBETOB:

Homep 1 2 5 6
3aJaHus
OTBer B B 7,1 15




3.2 Koopounamul u 6ekmoput

Oopaszosamenvhoble pe3yivmamul, nooaexcaujue nposepke (I1emenmot):

JIP6 1, JIP6 9, JIPG 11, IPG 12, JIPG 13.
NPy 1, APy 14, Py 15, 1Py 16, JIPy 17, JIPy 19.

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

TeopeTndyeckne BONPOCHI:
1. N3 4ero coCTOUT MPSAMOYTOJIbHASI CUCTEMa KOOPAUHAT B IPOCTPAHCTBE?

2. Ecnu Touka JIe)KUT B INIOCKOCTH XY, KaKasi KOOpJIMHAaTa y Hee HyJeBas?
[IpuBeauTe nmpumep KOOPAUHAT TOYKU A, KOTOPAs JIEKUT HA OCH Z.
PackpoiiTe moHATHE «BEKTOP».

Kak HaliTh KOOpIMHATHI BEKTOpa?

3
4
5
6. [TepeuncinTe U pacKpOMTE paBUia CI0KEHUS BEKTOPOB.
7 Kakue BeKTOpbI Ha3bIBAIOTCS KOJLTUHEAPHBIMU?

8 Kakwne BeKTOpHI Ha3bIBAIOTCA MEPICHANKYISIPHBIMU ?

9 UeMy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB?

10. Kak HailiTl BEKTOpHOE IIPOM3BEICHIE BEKTOPOB?

11. Yemy paBeH yroj MeX1y BEKTOpaMu?

12. IlpuBeaute mpuMep MaTpuilbl 2X2.

KouTpoanLHas padora

Oo6s13aTeaLHAs YaCTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHBIIL OmMeem U3 Yemblpex

npeo10HCceHHbIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 21(0,0,2). Kakue u3
HHUX JISKAT HAa KOOpAUHATHOU nipsiMmoid Oy?

A)A;B)B; B) G I) L.

2. (1 6amn) Kakme u3 Bekropos a(1,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBIITFOTCS] CTMHIUYHBIMU ?

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

3. (1 6amn) Kakue u3 Bektopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJUIMHEAPHBI?

A) a, B; b) c, B; B) a, ¢; I') kommmHeapHbIX BEKTOPOB HET.



4. (1 6amr) Jansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro OTpe3Ka
sBisieTcs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u nOJAYYEHHLL
omeem.

5. (2 6amma) [amwer Bektopbl a(-6,0,8) , B(-3,2,-6). Haiinute ckanspHOe
MIPOU3BEICHUE BEKTOPOB.

6. (2 Oamma) Ilpm kakux 3HaYeHUSAX n BeKkTopbla (4,n,2), B(1,2,n)
NEPIICH/IUKYIISIPHBI?)

7. (2 6anna) Jausr Bektopsl a(-6,0,8), B(-3,2,-6). Haiinure KoCHHYC yIiia MEeXIy
BEKTOPaMH.

8. (2 6anna) Jlokaxkure, uto yeThipéxyronbHuk ABC]] sBisieTcst poMOoMm, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8.,4).

JlonmoJJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaAHUE peuieHUA U
NOYYeHHbLIL OmeEen.
9. (3 6ayma) MakeT KITyMOBI TpeICTaBJICH HAa KOOPAMHATHOM TI0cKoCcTH. Haiinute
IJIOMIAAh KIIYMOBI (YETBIPEXYTOJBbHUKA), BEPIIUHBI KOTOPOTO WMEIOT KOOPIWHATHI

(8:0), (10:8), (2;10), (0;2).

10p---

[ a 0 =

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8

3aaHH

|

OTtBer B B A B -30 -1 -3/7 - 68




3.3 Ocnoswvt mpuzonomempuu. Tpuzonomempuueckue Qynkuyuu

OopazoeamenvHule pe3ynbmamol, nooneicauiue nposepke (31emenmaot):
JAP6 1, 1P6 3, JIP6 5, JIP6 14.

APy 1, [IPy 6, [Py 7, iPy 8, JIPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

1.
2.

Teopernueckue BOMPOCHI:
Yemy paBeH yroia B OUH pajnaH?
B Kkakux dYeTBEpTAX TPUTOHOMETPUYECKOTO Kpyra (QyHKIHsS y=sinx

IMPUHUMACT ITOJIOKUTCIIbHBIC 3HAYCHUS?

3.

B kakmx 4YeTBEpTAX TPUTOHOMETPHUECKOTO Kpyra (PyHKIHS y= COSX

MMPUHUMACT OTPUIATCIbHBIC 3Ha4YCHUS?

4
5
6.
.
8
9

10.

11.

12

13.
14.
15.
16.

HpOI[OJI)KI/ITG OIIPCACIICHUC! «CI/IHYC OCTpOro yria — 3TO...».
HpOI[OJI)KI/ITG OIIPCACIICHUC! «KOCI/IHYC OCTpOro yria — 3TO...».

HpOI[OJ'DKI/ITe OIIPCACIICHUC! «Tanrenc OCTpOro yria — 3TO...».

ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Uemy paBHO nipousBeneHue tgx*ctgx?

Yemy paseH Sin(2x)? ChopmynupyiTe MpaBUIO BEIYUCIICHUS.
Uemy paBen €0S(2x)? ChopmynupyiTe IpaBUIO BHIYUCIICHUS.

[lepeuncnuTe TPUTrOHOMETPUUECKUE (PYHKIIMH, YKAKUTE UX IEPUOIBI.

Yemy paBeH nepuo GyHKIUH Y=C0S(4X)?

eMy paBeH nepuojl GyHKIUU y=cos(x/4)?

Omnpenenute o0nacTh 3HaUeHUs QyHKIIMU y=3c0S8(5X)?

[TepeuncnuTe CriocoObI penIeHHs] TPUTOHOMETPHUYECKUX YPaBHEHUA.
PackpoiiTe anroputM peEIICHUS OJHOPOIHBIX TPUTOHOMETPHUYCCKHUX

YPaBHEHUH NIEPBOTO MOPSJIKA.

KoutpojanHas padora
Oo0s13aTeJIbHAA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguilbHBLL OmMEem U3 Uemwlpex
npeo10HCceHHbIX.

1. (1 6amn) B AABC sinC=%. Kaxkas u3 cTopoH sBisieTcs runoreny3oi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) YoM kakoi yeTBepTH siBisiercs yron oa=400°?

A)1; B) II; B) III; T) IV.

3. (1 6amr) Kakue u3 QpyHKumii sBIsIFOTCS YETHBIMU?

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

4. (1 6amn) Kakue u3 yucen sSBISIOTCS KOPHEM ypPaBHEHHUS COS X =§?

A)x==; B)x=2; B)x=2; I XZZ?H.



Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuteHus u NOJAYYEeHHBLU

omeem.
5. (2 6anna) Beraucmate: sin + COS”.

) 2 s —V2
6. (2 6amna) HaiinuTe 3HaueHUE BBIPAKCHUS 4arccos§ - 4arcs1n(%—)

7. (2 6amna) Jokaxure TOxaeCTBO: 2sin(m/2+a) + cos(m — o)= cosal.
8. (2 6anna) Pemure ypasHeHue: Sin? x - 4 sin x + 3 =0.

JlonoJJHMTEIbHAN YaCTh

Hpu eévinoHenuu 3aoanusa 9 3anuwmume x0(), o0ocHosaHue peuienus u

NOJIYUeHHbLIL Omeem.
. Xty=m
9. (3 6amra) Permute cuctemy ypaBHEHUM: {sinx + siny = 2.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJlaHusA
Otser b A B b 1 2m - ~+ ~+
2nn, Znn;g +
neZ 27n,
ne”z




3.4 Ilpou3eoonasa gpynkyuu, ee npumenenue

OopazoeamenvHule pe3ynbmamol, nooneicauiue nposepke (31emenmaot):
JP6 1, J1P6 4, JIP6 6, JIPG 14.

APy 1, IPy 6, [IPy 7, Py 8, JIPy 9, JIPy 10, JiPy 11, [Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

IIK.1.1.
Teopernyeckue BONPOCHI:
1. [Iponomxute onpenenenue: «llocnenoBareIbHOCTD — 3TO. .. ».
2. [TpuBenuTe npumep apupMeTHIECKON NPOTrPECCUH.
3. [IpuBenuTe nmpuMep reOMETPUIECKON IPOTPECCHH.
4. [IpuBeaure mnpumep OECKOHEYHO YOBIBAIOLIEH T€OMETPUYECKON
IIPOTPECCUM.
5. [Iponomxkure onpenenenue: «IIponsBogHas — 370...».
6. PackpoiiTe reoMeTpuyeCcKruid CMBICIT ITPOU3BOJHOM.
7. [Iponomxute onpenenenue: «KacarenbHas — 370...».
8. Packpoiite hu3ndeckuii CMbICI MPOU3BOTHOM.
9 [IepeuncnuTe npaBuiia BBIYMCICHHS IPOU3BOAHBIX.

10. Yemy paBHa mpOU3BOJHAS CTENEHHON (QYHKITUN?

11. UYemy paBHa npou3BOJHAs MPOU3BEACHUS?

12.  UYemy paBHa npou3BOJHAsI YACTHOTO?

13. Yemy paBHa IPOU3BOHAS CIOKHON (PYHKIIHH?

14.  Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIUH.

15.  Cdopmynupyiite npu3HaK yObIBaHUS (PYHKIUH.

16. CdopmynupyiiTe mpuU3HAK TOYKH MaKCUMyMa (PyHKIIUH.

17. CdopmynupyiiTe npru3HaAK TOYKM MUHUMYMA (PYHKIIMH.

18. CoctaBbTe anropuTM pelIeHHs 3a/Ja4 Ha HaXOXKJACHUS HAUOOJBIIETO H
HaMMEHBILIETO 3HaYeHUs (DYHKIIMU Ha OTpEe3Ke?

19. CoctaBbTe aNropuT™M MCCIEIOBAHUS U MOCTPOCHUs rpaduka QyHKINHU C
TTOMOII[BIO TTPOU3BOTHOM.

KonTposnLHas padora
Oo6s13aTeILHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLLIL OmMEemM U3 Yemvlpex

npeo10HCceHHbIX.

1. (1 6amn) Yemy paBHa nmpou3BogHas GyHKLIUH y=c0s>X?

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

2. (1 6ann) o xakoit U3 GopMyJ BEIYMCIISAETCS MPOU3BOAHAS IPOU3BEICHUS?
A) (utv)'=u"+v’; B) () =u'viuv’; B)() = —5—; D)(f(gXx)) =f (g(x)*g'(x).
3. (1 6amn) Pemure ypasuenue f'(x)=0, eciu f(x)=3x? — 6x +4. Bribepure

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



4. (1 6amr) Ha pucynke mzoOpaxkeH rpaduk mpou3BogHou ¢yHknuu f(X),
onpeneneHHold Ha wuHTepBane (—10;8). HaiinnTe konmM4yecTBO TOUEK MaKCUMyMa
dbyukiun f(X) Ha oTpeske [—9;6].

3

v=f"(x)

-10 al 1 8

-

A)S5;b)4;B)2; TN 3.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u nOJAYYEHHLLU
omeem.

5. (2 Oamna) MarepuanbHasi TOYKa JBMIKETCS MPSMOJIMHEMHO IO 3aKOHY

x(r) = —t' 61’ —4r* 4515 (Tme X — paccTostHue OT TOUKHU OTCUETa B MeTpax, t —
BpeMs B CEKyHAaX, U3MEPEHHOE ¢ Havyasa ABvkeHus ). Haitnure ee ckopocTs (B M/C) B
MOMEHT BpeMeHu ! = 3 C.

6. (2 6amma) Ha pucynke uzoopaxén rpaduk pyukunn Y =f(X) u kacarenbHas

HEMY B TOYKE ¢ abcimccoit Xo. Halimure 3HaueHue pon3BoaHoi Gpynkmmu f(X) B Touke
Xo.

,\
St
~

i
"

7. (2 6amna) Pemmte HEpaBEeHCTBO: % >0

8. (2 6amna) Uccnenosars Gpyrkuumio f(x)=x® — 3x u nocTpouts eé rpadux.

JdonoaHuTEIbHAS YACTH
Ilpu evinonnenuu 3adanusn 9 3anuwiume Xxo00, 000CHOGAHUE PeUIEeHUA U
NOJIyYeHHbLIL Omeent.
9. (3 6ayma) Ha A3C mepBblif HacOC HAMOJMHSAET eMKOCTh 3a 30 MUHYT, BTOPOHl -

3a 48 MUHYT, a TpeThil - 3a 1yac 20 MUHYT. 32 CKOJIbKO MUHYT HAIIOJIHAT EMKOCTh TPH
Hacoca, paboTasi OTHOBPEMEHHO?

ITAaJIOHBLI OTBETOB:



Homep 6 7 9

3aJaHu

A

OtBer 1,25 | (-3; 2), 15
(8; MUH.

+00)




3.5 Muozozpannuxu u mena epauieHus

Oopaszosamenvhole pe3yivmamel, noonexcaujue npogepke (j1emMeHmot):

JAP6 1, JIP6 6, JIP6 9, JIPG 10, Z1P6 11, ZIP6 12, JIPG 14.
APy 1, APy 12, 1Py 13, APy 14, APy 15, 1Py 16, APy 18, 1Py 19.

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

[K 1.1
Teopernyeckue BONpPOCHI:

1. [Iponomxure onpenenenue: « MHOrOrpaHHUK — 3TO. . ).

2. [Tponomxkute onpenenenue: «Ilpusma — 310...».

3. [Iponomxkute onpeaenenue: «lIpsgaMoOyroiapHbI napaienenunens —
3TO...».

4, [Tponomxute onpenenenue: «Kyo —37o...».

5. [Iponomxute onpenenenue: «Ilupamuna — 3t1o...».

6. Chopmynupyiite CBOICTBO 0 MPOTUBOJIEKAIINX rpaHsax
napa’suiesienumnesa.

7. ChopmynupyiiTe CBOMCTBO 0 AMATOHAISIX Tapalieenue/a.

8. ChopmynmupyiiTe CBOWCTBO O JHAarOHAIM HM JIMHEHHBIX pa3Mmepax

MPSAMOYTOJIBHOTO NapajuleseuIeaa.

Q. Kaxkas nprsma Ha3bIBaeTCs MPAMON?

10. Kaxkas mpu3ma Ha3bIBAETCS MPABHIBLHOMU?

11. PackpoiiTe OHITHE «IIPaBUIIbHAS TUPAMUIAY.

12.  Yro Takoe anodema mpaBUILHON MUPAMUIBI?

13. B dem ominume MOJIHONW MOBEPXHOCTH MPU3MBI OT TIOJTHOW MOBEPXHOCTU
MAPaMUIbI?

14.  Cdopmynupyiite TeOpeMy O BBIYUCICHUH OOKOBOW TOBEPXHOCTHU MPSIMOU
MIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUHUCICHUH OOKOBOM TOBEPXHOCTHU
MIPaBUJIBHOW MUPAMUJIBI.

16. HazoBute mnpeameTsl W3 Baiield OpodecCUOHATBHOW AESTEIbHOCTH,
KOTOPBIE UMEIOT (JOPMBbI MHOTOTPAaHHUKOB.

17. Kakue MHOTOrpaHHUKHM HasbIBatOTCA mnpaBuibHbIMU? [lepeuncnure
MPaBUJIbHBIE MHOTOTPAHHUKH.

18. IIpomomxute onpenenenue: « {lunuuap — 310...».

19. IIpomomxute onpenenenue: «Konyc —310...».
20. IIpomomxkute onpeaeneHue: « YCEUeHHbINM KOHYC — 3TO...».
21. IIpomomxute onpenenenue: «Ilap —3710...».

22. UYto siBnsieTcs BHICOTOM YCEUEHHOTO KOHyca?



23. Uto sBASETCSA OCEBBIM CEUEHUEM ITMIIMH/IPA, KOHYCa, YCEYEHHOTO KOHYCa,
mapa?

24.  llepeuncnure eAUHUIIBI U3MEPEHHUS IUIONIAIU, OObEMA.

25. Yemy paBHO OTHOIICHHE IUJIOIMIAJICH TMOBEPXHOCTEH MOAOOHBIX (GUTYD B
POCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (UTYDP B IPOCTPAHCTBE?

27. HazoBute mnpeameTsl U3 Bamieil MpodeCcCHOHATBHON NeATeIbHOCTH,
KOTOpbIE UMEIOT ()OPMBI TEJ BPAIICHHUS.

KontpoanHasi padora
Oo6s13aTeaLHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeubHLLIL OmMeem U3 UYemblpex

npeooNHceHHbIX.

1. (1 6amr) B kakux enuHHUIAX HU3MEPSETCS IUION[aAb TMOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpagycax; b) B Merpax; B) B kBagparHbix MeTpax; [') B JByrpaHHBIX
rpajaycax.

2. (1 6amn) Ilnomanb 60KOBOM MOBEPXHOCTH MPU3MBI BEIYUCIIAETCS 110 hopMyJie:

A) S= SGOK +2 SOCH-; B) S6OK :POCH*H; B) S= B601< +S SOCH; F) Sbok :ZPOCH*H-

3. (1 6amr) Yro sBASIETCS OCEBBIM CEYEHHEM YCEUEHHOTO KOHYca?

A) paBHOOenpeHHBIH TpeyronbHUK; b) paBHOOenpenHas Tpanemusi; B)
MPSMOYTOJIBHUK; [') IpsiMOyTobHAs Tpareus.

4. (1 Oamn) Kakas ¢urypa mnonyyaercs MNOpU BpalleHUH MPSIMOYTOJIBLHOTO
TPEYToJIbHUKA BOKPYT OTHOTO U3 CBOMX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuenHnas nupamua.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u nOJAYYEeHHbLU
omeem.

5. (2 Gamma) Pebpo ocHOBaHWS TPABWIBHOW TPEYTOJBHOW MHUPAMHUIBI 3 M,
anodema 6 M. HaiiuTe miomniaas O0OKOBOM MOBEPXHOCTU MTUPAMUSIBI.

6. (2 6anna) Jluaronans ky0a paBHa V/588. Haiinute ero ooOnem.

7. (2 Gamna) IIpsAMOYroJbHUK CO CTOPOHaMH 8CM M 3CM BpalllaeTcsi BOKPYT
Oonbield ctoponsl. Haliaure oObeM, mionaad OOKOBOW W IMOJHOM IMOBEPXHOCTEU
MOJTYYE€HHOTO TeJa.

8. (2 6anna) BerauciauTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIOIIETO (hopMmy
mapa paauyca 0,5 M. B oTBeT 3anumuTe 4ucio, JeJI€HHOE Ha 7.

JdonoaHuTEIbHAS YACTH

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peuleHUs U
NOYYEeHHbLI Omeen.

9. (3 6amna) Co3mare MoOmEIh KIYMOBI, UMEOIIEeH (HopMy KOMOWHUPOBAHHOTO
T€OMETPHUUECKOTO TeJla, BBIMOIHUTh HEOOXOIUMBIEC pacyeThl (ILIONIAaab, O0BEM).

[Ipennonaraempie MOAETH KITyMO:




¢

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7

3a/1aHHu

A

OtBer B b b A 27 2744 | 12,
48 1;
64




3.6 Ilepsoobpasnasn pynkuyuu, ee npumenenue

Oopaszosamenvhole pe3yibmamul, noonexcaujue npogepke (1emMeHmol):

JIPG 1, IP6 4, JIPG 6, IP6 14.

APy 1, [Py 6, JiPy 7, /iPy 8, Py 9, IPy 10, /Py 11, JiPy 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernyeckue BONpPOCHI:
[Mpomomxkute onpenencuue: «Dynkmwst F(X) HazpiBaeTCs ...».
Packpoiite reoMeTpuyeCcKuid CMBICIT ONPEIEICHHOIO NHTETpaa.
[Iponomxute onpenenenue: «KpuBonnHeHas Tpaneuus — 310. .. ».
Chopmynupyiite popmyny Herotona-Jleionua.
B yewm 3akmtodaercs oOuMii BUJ BCEX MEPBOOOPA3HBIX?
[IepeuncnuTe npaBuiIa BEIYUCICHNS UHTETPAJIOB.

ok ownE

KonTpoabHas pagora
Oobsi3aTesibHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npagunbHLLIL OmMEEmM U3 Yembvlpex

npeOJl O0JCEHHbIX.

1. (1 6amn) Hns xaxod u3 ¢ynkumii Qyskmus F(x)=x3-3x?+1 spasgercs
epBOOOpa3HOL?

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

2. (1 6amn) Jlana ¢pynkuums f(x)= 3x>+1. Uemy pasna F(1)

A)2;5)4;B)6:T) 1.

3. (1 6amm) OG6mmumii BUA BCeX 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.

4. (1 6amn) Berauciure onpeneacHHBIN HHTETPA | 12 xdx.

A)-1;b)1;B)-1,5;1') 1,5.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume X00 peuwieHus u NOJIYYEHHbLI
omeem.

5. (2 6amna) SAsnsercs m F(x)=x3-3x+1 neppooOpasnoii mst Gynkuun f(x)=3(x>-
1)?

6. (2 6amna) 3anaiite nepBoodpasnyro F(x) ana dyskuun f(x)=3x2-2x, ecnu
U3BECTHBI KoopauHaThl Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke nzoopaxen rpaduk ¢yuakuuu Y=Ff(X), onpenenéunoii Ha
untepsaie (—3; 11). Haliqute HanMmenbiee 3HaueHune Gynkuuu f(X)na orpeske [2; 9,5].
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8. (2 6amra) Ha pucynke m3oOpaxeH rpaduk HekoTopod ¢yHkimu Y=Ff(X).
[Tonb3ysACh pUCYHKOM, BBIYUCIUTE ONPEICIICHHBIA HHTETPaI [ 15 f(x)dx.

YA

4

et e e s e s s s s
T e e s e e s s s

JlonmoJJHMTEIbHAN YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8AHUE pPeUIeHUs U
NOYYeHHbLIL OMeEen.
9. (3 6amna) Beruncauth miomanb KIyMObl, IEPUMETP KOTOPOl OrpaHUYMBAIOT
muHun y=0, y=x, y=-2x+6. Pemiute aByMs cniocobamu. Caenarb 4epTex.
ITaJI0HBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a/1aHu

1

OTtBer r A b r na x3- -3 12 3
x?+4




3.7 Cmenenu u kopuu. Cmenennas pynkyus

Oopaszosamenvhole pe3yibmamul, noonexcaujue npogepke (1emMeHmol):
J1P6 1, JIP6 2, JIP6 3, JIPG 5, /IPG 6, /1P6 14.

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

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

TeopeTnuyeckure BONPOCHI:

1. Chopmynupyiite onpeaeneHue CTeNeHHON (QyHKIIUH.

2. [lepeuncnuTe CBOWCTBA CTETIEHHOMN (PYHKIIUU C IIEJBIM ITOKA3aTEIIEM.

3. [lepeuncnure CBOMCTBA CTENEHU C JIEUCTBUTEIBHBIM ITOKA3aTEIEM.
[IpuBeauTe nprMepsl.

4, IlepeunciuTe CBOWCTBA KOpHS HarypalbHOM creneHu. I[lpuBenure
IIPUMEPBI

S. Ha uyro HeoOXogumo  oOpaTuTh BHUMaHHE MpPU  PEIICHUU
VPPALMOHAJIBHOTO YPaBHEHUS YETHOU CTEIICHU?

6. Uemy paBeH KOPEHb YETHOM CTENEHH U3 OTPULATENIBHOIO YKciia?

[TpuBenure npumep.

7. Yemy paBeH KOPEHb HEYETHOM CTEIIEHH W3 OTPULATEIBHOrO 4Yucia?
[IpuBenuTe npumep.
8. Ha uro crouT 00paTuTh BHUMAaHHUE IpPHU PELICHUH HPPALUOHAIIBHBIX,

JIpOOHO-pAIMOHATBHBIX YPABHEHU U HEPABEHCTB?

KoHTpoJbHas padora
OQosi3aTe/ibHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLLIL OmMEEM U3 YemMbvlpex

npeooHceHHbIX.
1. (1 6amn) Mexny KakuMu JBYMsI HATYpajJbHBIMU YHCIIaMU HAXOJIUTCS YU CIIO

V19?
A)19u20;b)2u3;B)18ul19;I')3 u4.
2. (1 6amn) Onpenenure KOpeHb ypaBHEHU X°=125
A)3.;b)-3;B)-51)5.
3. (1 6am1) Pacnonoxure B nopsake Bo3pacTaHus uucna: 2; 3/5; V17
A) 2; {5 ¥17; B) 2; Y17; /5, B) i/5; 2; Y17, ) V17;2; V5.
4. (1 6amn) YMHOXas ynciia ¢ OAMHAKOBBIM OCHOBAaHUEM, UX CTEIICHHU. .. "7
A) ymHoxaewm; b) genum; B) cknaapiBaem; ') oTHUMaeM.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume X00 peuieHUs u NOJIYYEHHbLI

omeem.
5,58, .29

a -a

2648

5. (2 6anna) Haiinure 3HaueHUE BhIpaKEHUS npu a=7.



6. (2 6aynna) Haiinute 3HaueHUE BhIpaKeHUs

(VI2+B)’

10++96

7. (2 6anna) Paccrosiuue ot HabroAaTEIIsI, HAXOAIIETOCS HAa HEOOJBIION BBICOTE
h kuoMeTpoB Haja 3eMIIEH, 10 HAOIIOIAEMONW MM JIMHUKA TOPU30HTA BBIYHUCISACTCS 110

dhopmyie

8. (2 6amna) Pemure ypaBHeHHE

[ =+V2Rh

JlomoJTHUTEJbLHAA YACTh

, e R=6400 kM — paauyc 3emin. C Kakoi BBICOTBI TOPU3OHT
BUJICH Ha paccTosiHUM 48 kunoMeTpoB? OTBET BIPa3UTE B KMIIOMETPAX.

vV —=32—x=2.

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaHUE peuieHUA U

n0]ly‘leHHbll7 omeem.

9. (3 6amna) Permmre rpadguuecku cucTeMy ypaBHCHHM:

ITAJIOHBLI OTBETOB:

y =Vx
0y =«

Homep 2 5 7 8 9
3a/IaHN

s

OtBeT r 49 0,18 -36 (1;1)




3.8 Ilokazamenvuasn gynkuyus

OopazoeamenvHule pe3ynbmamol, nooneicauiue nposepke (31emenmaol):

JIPG 1, JIPG 2, JIPG 3, JIP6 4, JIP6 5, JIP6 6, JIP6 14.

APy 1, 1Py 5, [IPy 6, [Py 7, [Py 8, [Py 18, [Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTndyeckure BONPOCHI:

1. CdhopmynupyiiTe onpeseneHne nokaareabHol QyHKITHH.

2. [TepeuncnuTe CBOMCTBA MOKa3aTEIbHON (DYHKITHU.

3. [TepeuncnuTe ciocoObl penieHNs MOKa3aTeIbHBIX YPAaBHCHU.

4. ChopmynupyiiTe NOpaBWIO pelIEHUs MPOCTEHIINX TMOKa3aTeIbHBIX
HEPABEHCTB.

S. B yewm 3akmtouaercs rpadpuyeckuii cnocod perieHus ypaBHEHUH.

6. IlpuBenutre mnpumep GYHKIIMOHAIBHOW 3aBUCUMOCTH TOKa3aTeIbHOM
(GYHKIIMU U3 peaTbHOM KU3HU.

KoHTpojbnLHast padora

OQosi3are/ibHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npagunbHLLIL OmMEEmM U3 Yembvlpex

npeOJl O0JCEHHbIX.

1. (1 6amn) Ilpu kakom 3HayeHuU a (GyHKIMA y=a* ObIBaeT Ha Bceil oOnacTu
onpeaeaeHus?
A) a=3; B) a=8,25; B) a=: ') a=V3.
2. (1 6amn) Ha pucynke m3o0paxén rpaduk ¢ynkuuu Buma f(x)=a*. Haiigure
sHaueHue f(2).
YA

::ur"

fix)=a"

.

U 1. X
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Oynkus 3aaaHa GOPMYIION: f(x)Z(%)X. Yemy pasno f(-2)?
A) - B)-4;B) 4, T) 2.

1 x—13

- =3.
4. (1 6amr) Kopens ypaBHeHUs (9) ?
A) 12,5; B) 13; B) 14; T) 15.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuwteHus u NOJAYYEHHBLU
omeem.



5. (2 6ayuta) Haiinure kopeHb ypaBHeHus 3¥2-5%3%=12
6. (2 6amna) CKOJBKO LIENBIX PEIICHUM NMeeT HepaBeHcTBo 1 <7X1<497

y= 25—8x—x2 .

7. (2 6anna) Haitnute Touky Makcumyma (GyHKIIUH

8. (2 6anna) B xoze pacnana paJuoakTUBHOTO M30TOIA €r0 Macca YMEHBIIAeTCs

I10 3aKOHY m

(l‘) = m0-2_I/T,

rae Mo— HadaJibHass Macca HU30ToIIa, t— BpCM:,

mpomecamee OT Ha4YaJIbHOI'0O MOMCHTA, T— nmepuoa Iiojgypacianaa. B HauanbHbIN
MOMCHT BPpCMCHH MACCa U30TOIIa 184 mr. Hepnoz[ CTO IoJypacianaa COCTaBJIACT 7 MUH.

HaiinuTe, yepes cKobKO MUHYT Macca u30Tona OyJeT paBHa 23 MT.

JlomoJTHUTEJbLHAA YACTh

Hpu eévinoHenuu 3aoanusa 9 3anuwmume x0(), o00ocHosaHue peuienus u

l’lOle‘leHHblﬁ omeem.

9. (3 6amra) Pemute rpaduyecku CHCTEMY YPaBHCHHI: {

ITAJIOHBLI OTBETOB:

y—2x=0
y—2%=0’

Homep 2 7 8 9
3a/1aHu

|

OTtBer A -4 21 (2; 4)




3.9 Jlocapugpmot. Jlocapugpmuueckan pynkyusn

Oopaszosamenvhole pe3yivmamel, noonexcaujue npogepke (j1emMeHmot):

JIPG 1, JIPG 2, JIP6 3, JIP6 4, IP6 5, JIPG 6, JIPG 14.

APy 1, 1Py 5, [Py 6, JIPy 7, [Py 8, [Py 18, /1Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckue BONPOCHI:

1. Chopmynupyiite onpeaenenue gorapudmMuyeckoil GyHKIUY.

2. [lepeuncnure cBOMCTBA JOTapUPMUUSCKON (PYHKITUH.

3. [Tponomxkute onpenenenue: «Jlorapudm —310...».

4.  Yemy paBeH jorapupm npousBeacHUs?

S. Yemy paBeH jorapu@m 4acTHOro?

6. [TpuBenuTe npuMepsl JIOTapuPMUUIECKOW CHUpPATd B TMPUPOAE U B
OKpY’KaloIleM MUpE.

7. Ha 4yTo cTouT 00paTuTh BHUMAaHUE MPHU PEIICHUH JIOTapU(PMUUECKUX U
YPaBHEHHU U HEPABEHCTB?

6. [lepeuncnauTe cnocoObl penieHus JorapuPMUIECKUX YpaBHEHHM.

7. ChopmynupyiiTe NpaBUIO PEIICHUs MPOCTEHIINX JOrapuPMUUECKUX
HEPABEHCTB.

8. B uem 3aknrodaercs rpadudeckuii crocod perieHus: ypaBHEHHI.

6. IlpuBenure mnpumep (yHKIMOHATIHLHOW 3aBHUCHUMOCTH JIOTapU(PMUYECKOM
(GYHKIIMY U3 peaTbHOM KU3HU.

KonTpoanLHas padora
Qo0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHBIL Omeem U3 Yembvlpex

npeo1oHceHHbIX.
1. (1 6ann) Kakast u3 ¢pyHKUMI Bo3pacTaeT Ha BCel 00JIacTH OnpeaeseHus?
A) f(x)=logsx; b) f(x)=0,7%; B) f(x)=x?; I') f(x)=log:x.
2. (1 6amn) Ykaxute obnacTs onpeaeneHus GpyHkuuu f(x) = lg sz+—73
A) (-7;1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); T) (-00; -7), (1,5; +o0).
3. (1 6aym) PacnionoxxuTek B mopsAKe Bo3pacTaHus: logg s4; logy 50,4, log s i.

. 1, . 1 .
A) loggs4; 1ogg50,4;logo s 10 b) logo,s4;l0go s 7 log, 50,4,
1 . 1
B) 1080,5 Z, 1080,50,4; 10g0’54' , r) 1080,50,4, 10g0’5 Z, 10g0,54.

4. (1 6amn) Haiigure KopeHb ypaBHEHHS logy(5 —x) =2.
A)11; B) -11; B) -3; T 3.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuteHus u NOJAYYEHHBLU
omeem.
5. (2 6amia) OnpenenuTe 3HaUYCHUE BRIPAKEHUS loge2 + loge3 + 210824,



6. (2 6amta) Ykaxute HauMEHBIIEe TEJI0€ PEIICHIE HEPABEHCTBA:
log;(6x — 4) > 2.

7. (2 6anna) Haitnute Touky Makcumyma (GyHKIIUH
y=38In(x+7)—8x+3.

8. (2 Oamma) [na oborpeBa IOMENIEHUs, TeMIlepaTypa B KOTOPOM
nojep>kuBaeTcs Ha ypoBHe T,=15° uepes paiuaTop OTOIJICHUS MTPOITYCKAIOT TOPSIUYIO
Boay. Pacxom mpoxomsmei uepe3 TpyOy pamuaropa Boabl m = 0,6 kr/c. IIpoxomst mo
TpyOe paccTosHHuE X, BOAA OXJIAXTACTCS OT HadaimbHOM Temmeparypbl T;=91° mo

cm T — T, Br-
x=o—logy ———=, ¢ = 4200——
temneparypsl 1, mnpuyém v I —T, IDI(S kr-°C _—
Br
Y =28—
TEIIOEMKOCTh BOJIBI, M-°C — gorddunueHT TemnoobmeHa, a & = 0,8 —

nocrosinHas. Haiinure, 10 kakod temmeparypsl (B rpamaycax lLlenbcus) oxmamutcs
BOJIa, €CJIM JJIMHA TPYOBI pajguaTopa paBHa 144 m.

JIOmOJTHUTEJIbLHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOGaAHUE peuieHUA U
NOYUEeHHbLIL OMEem.

9. (3 6amna) Pemute rpaduuecku cuctemy ypaBHeHHﬁi{y +2x = logs135 ~logs5

2y —3x=6 '
ITaJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8
3a1aHu
1

OtBeT A r A b 5 3 -6 34 (0; 3)




3.10 Muoostcecmea. Inemenmot meopuu 2paghoe

Oopaszosamenvhole pe3yivmamel, noonexcaujue npogepke (j1emMeHmot):

JIP6 1, JIPG 2.

APy 1, IPy 2, JIPy 3.
OK 1, OK 4, OK 6, OK 7.

TeopeTnyeckue BONPOCHI:
ChopmynupyiiTe onpeaeeHne MHOKECTBA.
[Iponomxute onpeaenenue: «OObeTUHEHUE MHOXKECTB — 3TO. ...
IIponoikure onpenenenue: «llepeceueHrne MHOXKECTB — 3TO. . ).
IIponomxute onpenenenne: «PasHOCT MHOXKECTB — 3TO...».
N3o0pa3ute oObeuHEHNE IBYX MHOXKECTB Ha Kpyrax Jumiepa.
N300pa3ute nepeceyeHrne Tpex MHOXKECTB Ha Kpyrax Juiepa.

N oo

Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCsS BEpUIMHOM, peOpom
rpada?
8. Kak naiitu ctenens BepmmHb Tpada?

9. HazoBuTe OTIMUUTEIHHBIC YEPTHI IOJHOTO W HETIOITHOTO TpadoB.

10.HazoBuTe OTIIMUNTEILHBIC YEPTHI CBI3HOTO U HECBA3HOTO TpadoB.

KouTpojanHas padora
Oo0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLLIL OmMEEmM U3 Yembvlpex

NPeo10IHCEHHDIX.

1. (1 6anm) Kakas oneparust uzo0pakeHa Ha Kpyrax Jusepa?

Q.

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

2. (1 6amm) Kakoit rpad npencrasien?

A) nonsslii; b) Henonueiii; B)  JIEPEBO; I') HyneBoil.

3. (1 6amn) [Tarepo pabounx BCTPETUIUCH TP BHICAJIKE IIBETOB B KITYMOBI.
CKOJIBKO BCETO OBLIIO CAENIaHO PYKOMOXKATUH

A)10; b) 11; B) 5; ) 6.
4. (1 6amr) Onpenenure CTENEHb BEPIIUHBI B:



E F

A)8:B)11;B)3;T)5.

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u noaAYUeHHLLU
omeem.

5.(2 6amna) 1. Jlanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3,6, 9,
12}. 3anummure u nu3o0pasure rpadpudecKku HOBOe MHOXKECTBO E: a) £=AwUB ; 0)
E=AnBE.

6. (2 6ama) KonuHebl 1py3bsl 3aHUMAIOTCS KAKUM-HUOYIb BUJIOM criopTa. 14 u3
HUX yBJeKatoTcs GpyToOosiom, a 10 — GackerOonom. 1 TonbKo ABOE YBIEKAIOTCS U TEM
U 1pyruM BuaoM crnopta. Ckonpko apysen y Tomu?»

7. (2 6anna) Ha pucyHnke — cxema J0pOT, CBSI3bIBAIOIINX TOpoicKue mapku A, b,
B, I, JI, E. [lo xkaxgou 10opore MOXKHO JBUIaTbCS TOJIBKO B OJHOM HAIlPABJICHUH,
YKa3aHHOM CTpesIKoi. CKOJIBKO CYLIECTBYET pa3IMYHbIX IyTeW U3 napka A B mapk E?

B K
A \r \
=
B 0

8. (2 6anma) MoXHO JI1 HApUCOBATh M300PAKEHHBIN HA PUCYHKE Tpad He OTphIBas
KapaHjai oT OymMard v mpoBoAs Ka10e pedpo poBHO ofuH pa3?

JdonoJiHuTEIbHAS YACTh

Ilpu evinonnenuu 3aoanusa 9 3anuwiume x00, 000CHO8aHue peuwileHUs U
NOJIyYeHHbLIL OMmeent.

9. (3 6anna) [TepByto Wik BTOPYHO KOHTPOJIbHBIE paOOTHI IO MAaTEMATHUKE YCIIEIITHO
Hanucanu 33 cTyleHTa, NEPBYIO WM TPEThio — 31 CTYIEHT, BTOPYIO UM TPETHIO — 32
ctynenta. He MeHee AByX KOHTPOJBHBIX pa0OoT BRIMONHWIN 20 cTymeHTOB. CKOJIBKO
CTYICHTOB YCTICIITHO PEIININ TOJIHKO OJIHY KOHTPOJIBHYIO paboTy?

ITAJIOHbI OTBETOB:



Homep 3 6 8 9
3aaHusA
OTBer 10 22 HET 18




3.11 Snemenmot KOMOUHAMOPUKU, CHIAMUCHUKU U MEOPUU 6EPOAMHOCHEll

OopazoeamenvHule pe3ynbmamol, nooneicauiue nposepke (31emenmaot):

JIP6 7,

JIP6 8, JIPG 14.

APy 1, IPy 2, [Py 3, [iPy 4, [IPy 12, [IPy 13, lIPy 14, JIPy 18, JiPy 19.
OK 1,0K 2,0K 3, OK 4, OK 5.
IK.1.1.

1.
IIpUMEp.

ABJICHUMAX.

12.

Teopernyeckue BONPOCHI:
[Tponomxkute onpenenenue: «CinydailHoe cOObITHE — 3TO...». [IpuBeauTe

[IpuBenute npumep 10CTOBEPHOTO COOBITHUS.
[IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHSI.
[Iponomxkute omnpeneneHue: «BeposTHOCTH ciaydalHOro coOBITUS —

ChopmynupyiiTe npaBUIO HaXOXKACHUS CI0KEHUS BEPOATHOCTEH.
CdhopmynupyiiTe npaBuIO YMHOKEHHUS BEPOSITHOCTEH.

Kak HaliTu cpeanee apupmMeTHuecKOe YUCIOBOTO psiaa?

Kak HailTu MenraHy 4McIIOBOTO psga’?

Kak Berancisercsa pazmax 4uciIoBOro psja?

J171s1 uero Hy>kHbI AMarpamMmel, rpapuku? [lepedrcinre BUIbI 1Uarpamm.
[TpuBeauTe npuMepsl NPOSBICHUS 3aKOHA OOJIBIINX YHUCEI B MPUPOIHBIX

[TpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJIBILIMX YHUCEIT B

0OIIIECTBEHHBIX ABJICHUIX.

13.
14.
15.

16.
17.
18.
19.
20.
21,

Uto U3yyaer craTucTUKA?
[Iponomxute onpenenenue: «CoyeTanue — 3To...».
[Iponomxute onpenenenue: «Pazmemnienue — 3t1o...».

[Iponomxute onpenenenue: «llepectaHoBKHU — 3TO. .. ».
[IpuBenuTe npumMep MHOKECTBA U3 PEAIBHOM KU3HMU.
[IpuBeauTe npuMep onepanuy NepecedeHs MHOKECTB.
[TpuBenuTe npumep onepanuu 0ObeTUHEHHUS] MHOXKECTB.
[IpuBeauTe npuMep ornepanuy pa3HOCTH MHOKECTB.

Packpoiite noHsaTHS «Tpad, «AEPEBO», KIIUKID).

KouTposnLHasi padora
Oo6s13aTeaLHAs YaCTh

Ilpu pewenuu 3aoanuii 1-4 3anumume npasuivbHbLll Omeem u3 uemvlpex
npeo10HCceHHbIX.

1.

(1 6amn) KomOunaTtopuka — 3T0 pas3fen MareMaTHKHU, OTBEYAIOIIUM Ha

BOIIPOCHI CKOJIbKUMH CIT0CO0aMHu MOYKHO BBI6paTB OJICMCHTHI ...



A) 3a1aHHOTO KOHEYHOTO MHOXeCTBa; b) 6eckonedHoro mHOXkecTBa; B) mo6oro
MHOECTBa; [') ppalmoHaIbHBIX YKCE].

2. (1 6ann) Coenuuenus U3 N IIEMEHTOB, OTIMYAIOIIUECS JPYT OT Ipyra TOJIbKO
MOPSAJIKOM PACIIOJIOKEHUS B HUX JIEMEHTOB, HAa3bIBAIOTCSI:

A) niepecranoBkamu; b) couetanusamu; B) pasmemienusimu; ') koMOMHAITASAMMU.

3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MeEIIeHUI BbIUUCIsAETCA 110 hopMyIie:

A)AT =n(n—-m); B) Al =n(n—-1)..(n—m+1); B) A® =(nil—7!n)!; I AT =n(n+
m)

4. (1 6amn) I'pynnupoBka — 3710...

A) ynopsimoueHue eIUHUI] COBOKYITHOCTH IO MPU3HAKY; b) pa3oueHue eauHuil
COBOKYITHOCTH Ha TPYIIbI MO Opu3HaKy; B) o0obOmieHue eauHu4HBIX (aktoB; I)
0000111eH1Ee SUHUYHBIX TPU3HAKOB.

Ilpu ewvinonnenuu 3aoanuii 5-8 3anuwiume x00 peuteHus u nOJAYYEHHLLU
omeem.

5. (2 6amna) B cpenaem u3 2000 caioBBIX HACOCOB, MOCTYIIMBIINX B IIPOAAXY, 6
noatrekaroT. Halaure BEpoSITHOCTH TOTO, YTO OJMH CIyYallHO BBIOpAHHBIM Jist
KOHTPOJISI HACOC HE MOATEKAeT?

6. (2 6amia) Bo MHOrux crpaHax BOJIUTEIBCKOE YAOCTOBEPEHUE UMEET IIHUPP,
coctosui u3 3 OykB u 3 nudp. Uemy paBHO oOlee 4MCIO0 BO3ZMOXKHBIX HOMEPOB
BOJIUTENILCKUX YAOCTOBEPEHUM, CUUTasi, 4TO 4YHUCIO OyKB pycckoro asndaBuTa,
MCIIOJIb3YEMBIX IS COCTaBIeHus mudpa, — 26, a OyKBbl 3aHUMAIOT MIEPBbIC 3 MO3UIIUH
mudpa? Ecou mmdp coctouT Tosbko u3 6 mudp, To 4emy B 3TOM cllydae paBHO 0011iee
YHCJIO BCEX BO3MOXKHBIX HOMEPOB yIOCTOBEPEHUH, €CIIH:

a) uuQpsl B M pe HE MOBTOPAIOTCS;0) MOBTOPAIOTCS.

7. (2 6anna) B nucneTdepckyro aBTonapka mocTymuIN OJHOBPEMEHHO 8§ 3asBOK U3
TPEX a3pOoNOPTOB: JBA 3aKa3a — u3 a3ponopra [llepemerbeBo, MsATh — U3 bIKOBO U OIMH
— u3 JlomonenoBo. CKOJBKO CYILECTBYET Pa3UYHBIX CIIOCOOOB pacmpenesieHust §
TaKCHCTOB T10 3TUM MapIipyTam?

8. (2 6amna) U3 20 paGounx HYKHO BBIJIETUTH 6 JIFOOBIX pab04YnX 115l pabOTHI Ha
onpeeneHHoM ydacTke. CKOIbKUMHU CTI0CO0aMU 3TO MOXKHO CHIeaTh?

JonoJHuTeabHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOGAHUE peuleHUs U
NOJyYeHHbLIL OmeEem.

9. (3 6anna) YtoObl NOCTYNUTHh B UHCTUTYT HA CHELMAIBHOCTh «ABTOMOOMIN U
aBTOMOOWJIBHOE XO34WCTBO», aOUTYpUEHT A0oKeH HaOpath Ha EI'D ne menee 70
0a/ioB MO KaXJOMy M3 TpEX MNpPEeIMETOB— MaTeMaTuKa, PYCCKUN S3bIK U
MHOCTpaHHBIA s3bIK. UTOOBI MOCTYNUTh HA CHEUUAIBHOCTh «Kommepiusy, HyKHO
HaOparb He MeHee 70 OaIOB MO KaXxAOMy M3 TpEX MpPEeIMETOB — MaTeMaTHKa,
PYCCKHI SI3BIK M OOIIECTBO3HAHUE.

BepositHocTh TOrOo, uro adutypueHt 3. moayduT He MeHee 70 OamioB 1o
MaremMaruke, paBHa 0,6, Mo pycckomy si3biky — 0,8, 110 ”HOCTpaHHOMY sI3bIKy — 0,7 1
no obmecrBozHanuio — 0,5.

Haiiaute BeposSTHOCTb TOTO, YTO 3. CMOXKET MOCTYIUTH XOTS Obl Ha OJTHY U3 JIBYX
YIOMSIHYTBIX CIIELIHAIBHOCTEN.




ITAJIOHBLI OTBETOB:

Homep 1 2 5 7 8 9
3aJaHH

A

OtBer A A 0,997 10 24 0,408




3.12 Ypaenenusn u nepagencmaea

Oopaszoseamenvhbie pe3yivmamul, noonexcaujue npoeepke (J1emenmat):
J1P6 2, JIP6 3, JIP6 14.

APy 1, IPy 5, [IPy 6, Py 7, IPy 8, [IPy 11, [Py 18, JIPy 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckue BONpPOCHI:

Yro Ha3pIBaeTCsA ypaBHEHUEM ?
YTO 3HaYUT pEelIUTh YpaBHEHHE?
UYT0 Takoe KOPpEHb YpAaBHEHUS?
UYTto Ha3bIBaeTCA HEPABEHCTBOM?
UYTO 3HAYUT pEIUTh HEPABEHCTBO?
B ueM 3akmirodaercst «METol UHTEPBAIOB» ?
YTto Ha3bIBaeTCs pEeUICHUE CUCTEMBI YPABHEHUI ?
YTO 3HAYNT PEMIUTh CUCTEMY YPAaBHEHUM?
[Ipyn pemieHMH KakuX YpPaBHEHHM M HEpPAaBEHCTB, CIEAYET OOpaTUTh
BHUMaHUE Ha 00JIaCTh JOMYCTUMBIX 3HAUYCHUM?

10. Ilepeuncnute criocoOBI pEIICHUsI yPaBHEHUH.

11. Ilepeuncnute cIOCOOBI pEHIEHUSI CUCTEM YPABHEHH.

CcoNOOR~ODE

KoutpoianHasi padora
Oo6s13aTeILHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHLLIL OmMeEemM U3 Yemvlpex

NPEOIOHCEHHBIX:
1. (1 6ann) Kakoe u3 yncen sBuseTcst KOpHEM ypaBHEeHHs loga(x+1) =1
A)-1;b5)2;B) 1,1 0.
2. (1 6amr) Kakue u3 ypaBHEHUI UMEIOT 00jIee OMHOTO KOPHS?
A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6an) Onpenenute Bu ypashenns ¥V 32 — X = 2.
A) muuerinoe; b) kBanpatHoe; B) uppanuonansHoe; ') parnonansHoe.

4. (1 6amr) OnpenenuTe HAMMEHBIIEE 1I€I0€ PEIICHUE HepaBeHCcTRa 5*2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume X00 peuieHus u NOJIYYEHHbL
omeem.
5. (2 6amma) Halimute KopeHb ypaBHEHUS | x-3 | =2
6. (2 6anna) Pemure cucteMy ypaBHEHUH .

2x% — 5x

7. (2 6anna) Pemure HepaBeHcTBO T 3
8. (2 6anna) Pemure ypaBHeHue (2x — 3)v3x? — 5x — 2=0

< X.



JlomoJTHUTEJbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaHUE peUieHUA U
NOLYUEeHHbLIL OMEem.

9. (3 6amna) Pemure ypaBHeHHE

2sinx — \/gcos (E —X

=0.
2 ) . YKaXXuTe

—:37

KOPHH 3TOTO yPaBHEHHUS, IPHHAICKALINE OTPE3Ky L 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 5 6 7 8 9

3aJlaHusl

Ot1BeT B A, B 1;5 | (10; 2) (—o0; ()} U [2; 3 -1 2]{?7%:: ST:r .
B 6 373




4. ®oH OLEHOYHDBIX CPEACTB IS Py0esKHOro KOHTPOoJsi (mo uroram 3.1 — 3.4)

Oopa3zoeamenvhule pe3yibmamaol, nooiexcauiue nposgepke (31emenmal):

JP6 1, AP6 3, IP6 4, IP6 5, IPG 6, /IP6 9, Z1P6 11, IP6 12, JIPG 14.

APy 1, APy 6, APy 7, APy 8, APy 9, APy 10, 1Py 11, APy 14, [Py 15,
JPyl6,[1Py17, 1Py 18, APy 19.

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

Oo0s13aTeILHAA YACTH
Ilpu pewenuu 3adanuii 1-4 3anuuiume npasunbHuLLL OMEem U3 Yemblpex

npPeo10IHCeHHbIX.

1. (1 6amn) Hausl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTsl UMeeT cepenHa
orpe3ka 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 n CJ] mapamnensabie. Kakoe pacmonokeHne UMEIOT
npsimbie AC u B/1?

A) nmapamnensHsbie; b) neprienaukynsapusie; B) ckpemuatorcs; ') nepecekarorcsi.

x /3

COS — = ——.
3. (1 6amn) Haiinure xopeHb ypaBHECHWS: 6 2 B orteere 3amummre
HauOOJIbIIMI OTPULIATENIbHBINA KOPEHb.
A)-3;b5)0;B)-2;T') -1.
4. (1 6amn) Ha pucynke u3obpaxen rpaduk npoussoaHoi ¢pyukiuu y=Ff(X). [Ipu
KaKOM 3HAYCHHU X (DyHKIIMS MPUHUMAET CBOC HAHOOJIbIIIee 3HaYeHUE Ha oTpe3ke [-4; -

2]?

v=f"(x)

=Y

a1 1

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume Xx00 peuteHus u NOJAYYEHHBLU
omeem.

5. (2 6amna) BepxHue KOHIIBI JBYX BEPTUKAIBHO CTOSIIIMX CTOJIOOB, YIAJIEHHBIX
Ha paccTossHMEe 4 M, COEIWHEHbI NepekyaauHoi. Breicota omgHoro cronbda 10 M, a
npyroro 7 M. Hannure nivHy nepexiiainuHsbl.

6. (2 6amma) [Janmsl uetsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)
Joxaxwure, yto oTtpe3ku AB u CJI nepneHuKyIsipHBbI.

7. (2 6amna) JIBUrasch co CKOpocThi0 U =3 M/c, TpakTop TAIUT CAHU C
cuinoit F=40 xkH, HanpaBneHHOW MOX OCTPBHIM YINIOM O K TOPU30HTY. MOIIHOCTD,



pasBuBaeMasi TPAaKTOpoM, Bhiuucisiercss 1o dopmyne N = FVcos . Haiinure, npu
kH-™m
KaKoOM yTJIe o(B Ipaaycax) 3Ta MOIIHOCTE Oyzmet paBHa 60 kBT (kBT—»310 € ).

8. (2 6ayna) MarepuanbHas TOYKa JBMKETCS IPSAMOJIMHEWHO 110 3aKkoHy X(t)=t2-
13t+23 (rme X— paccTrossHME OT TOYKH OTCYeTa B MeTpax, I — BpeMs B CEKyHIax,
W3MEpPEHHOE C Hauyaja JBIKEHHUs). B kakoi MOMEHT BpeMeHH (B CEKyHIax) ee
CKOpOCTh Obl1a paBHa 3 M/c?

JdonoaHuTebHas YacTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaHUE peuieHUA U
NOJIy4YeHHbLI OMeEent.

9. (3 6amna) Pa30uTh IBETHUK MIPSMOYTOJIBHOM (OpMBI (OTHOIIIEHHE CTOPOH 2:3)
Ha YacTW pa3IMyHOM IUIOIIAAU. YKKUTE pa3HbIM IIBETOM MapaljieibHBbIE,
MEePIICHIUKYIISIPHBIC, CKPEIIMBAIOIINECS OTPE3KU. PaccunTarh KOJIMYECTBO CaXKEHIICB
IBETOB ISl KaXXJI0ro cektopa. OPopMuUTh cXxeMy IBETHHKA (MOXHO HCIOJIb30BaTh
kommnbloTep). Hammpumep,

ITAaJIOHBI OTBETOB:

Homep
3aaHu 1 2 3 4 5 6 7 8 9

b |

OTBer A r I b 5 - 60 8 -




5. ®oHJ O1IeHOYHBIX CPEACTB /ISl MPOMEKYTOUHOH arTecTanun (IK3aMeH)

Ha BbInonHeHHe MUCbMEHHON SK3aMEHAIMOHHOM paboThl IO MaTeMaTUKe JaeTCs
4 actpoHoMHUYecKkux 4aca (240 MUHYT).

DK3aMeHallMOHHAass paboTa COCTOUT HMX 2-X 4YacTeill: 00s3aTeNbHOH U
JOTIOTHUTENILHOM.

Ob6s3arenbHas 4acTh COACPKUT 3aJaHUSI MUHUMAJIbHOTO 00513aTeIbHOTO YPOBHS,
JOTIOTHUTENIbHAS 4aCTh — O0JIee CIIOKHBIE 3aJaHU.

[Ipu BBIIONHEHWW 3aJaHU O00A3aTEIBLHON YacTH TPeOyeTCs MPEACTaBUTH XOJ
pELIeHMS U YKa3aTh [IOJIyYEHHBIH OTBET. 32 IPABUIIBHOE BHIMIOJHEHUE JTI000TO 3a/1aHUS
U3 o0s3aTeNbHON 4YacTH oOyuarolnuiics monydaere oauH Oami. Ilpu BeImoiaHeHHH
3aJlaHus U3 JAOMOJHUTEIBHON YacTh HEOOXOIUMO MOAPOOHO OMKUCATh XOJ PEIICHUS U
natb oTBeT. [IpaBUiIbHOE BBINIOJHEHUE 3a/laHUI TIOTIOJTHUTEIBHOM YaCTH OIIEHUBAETCS
3 Gamnamu win 1-2 GanmaMu 3a YaCTUYHOE PEIIICHHE.

Banibl, mosry4eHHbIE 32 BCE BBIIIOJIHEHHBIE 33JJaHUSI, CYMMUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemKku no NAMUOGANILHOI cucmeme

Ommemka Yucno 6annos,
Heo0xo00umoe 0J1a NoYyYeHUs OMmmemKu

«3» (¥008.) 6-9

10-14
«4» (xopouio) (He MeHee 00H020 3a0aAHUS.
U3 OONONTHUMENbHOU Yacmu)

bonee 14
«5» (omauuro) (He MeHee 08YX 3a0aHUll
U3 OONONTHUMENbHOU Yacmu)

Oopaszosamenvhbie pe3yibmamol, nooaexcauwjue npoeepke (31emeHmol):

JIP6 1, JTP6 2, JTP6 3, JIP6 4, 1IP6 5, IP6 6, JIP6 7, JIP6 8, JIP6 9, JIP6 10, IP6
11, JIP6 12, JIP6 13, JIP6 14.

APy 1, iPy 2, Py 3, Py 4, [IPy 5, [IPy 6, [IPy 7, [IPy 8, /IPy 9, [IPy 10, [Py
11, APy 12, 1Py 13, 1Py 14, Py 15, APy 16, [Py 17, 1Py 18, 1Py 19.

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



IK3amenayuonHvle 3a0aHUs RO Mamemamuke
OQosi3are/ibHAA YaCTh
IIpu BhInOHeHMHU 3aAaHui 1-12 3anuiumMTe XO0A pelIeHUS W NMOJY4YEHHbIH
OTBeT.
1. (1 6ann) Beraucnute: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pHUCYHKE >XUPHBIMH sg
TOYKAaMH  TIOKa3aHO  CYTOYHOE  KOJIUYECTBO ..

40

O0CaJIKOB, BBINNAJABIIMX B OJmucrte ¢ 7 mo 18 =

nexabpss 2001  roma. Ilo  ropusoHTamm =s

YKA3bIBAIOTCS YHCNA MECANA, 10 BEPTHKATH — ;-

KOJIMYECTBO OCAJKOB, BBIMABIIINAX B 7

COOTBETCTBYIOIIMKA J€Hb, B MUMMeTpax. [l

HaIAIHOCTH  JKUPHBIE TOYKM HA PHUCYHKE

COeIMHEHbI JInHUeW. OnpenenuTe Mo PHUCYHKY, CKOJBKO AHEHW BblNagano Ooiee 2

MUWIJIUMETPOB OCAJKOB?

3. (I 6ann) MobunbHblii Tenedon ctoun 16000 pybneit. Uepes HekoTopoe BpeMs
IIEHYy Ha 3Ty Mozesb cHu3mm 10 15200 pyOuneit. Ha ckosbko nporieHToB Oblia

CHIKEHA 1ieHa?

7 g "] 10 11 12 1% 14 15

4. (I 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ pbi00ii, 5 ¢ BapeHbeM U 4 ¢ BunHei. KOs
HayTaJ BRIOMpaeT OAWH MUPOKOK. HaliuTe BEpOsSTHOCTH TOTO, UTO OH OKAXKETCS C
BUIITHEH.

5. (1 6ann) Halinure 3HaueHue BoIpaskeHus logz2 + 109, 32

6. (1 6ann) Halinnte KOpeHb ypaBHEHHUS i=nr=i.

7. (1 6ann) Pemnte HepaBeHCTBO 257 > 64, B 0TBET 3anMIIUTE HAMMEHBIIEE
MOJIOKUTEIILHOE YUCIIO.

x+2 1

8. (1 6ann) Haiioure kopenb ypapHenus X 2 4

9. (1 6ann) Haitnute mpou3BoaHy0 QyHKIIMU B Touke X=0:y = zx‘* — 6x? +
7x — 1

10. (1 6ann)

Cmamus, nabpanuas Ha xomnviomepe, coodepowcum 32 cmpaHuywvl, HA
Kaxcoou cmpanuye 40 cmpox, 6 kaxcoou cmpoke 48 cumeonos. Onpedenume pamep
cmamoli, eciu Kaxdcowlil CUMBOL Kooupyemcs 8 oumamu.

11. (1 6ann) Haitnure momaas GUrypsl, n300pakeHHON HA PUCYHKE
1
_ \
A \
12. (1 6ann) Teno mewxkeTcs 1o 3akony S(t)=3t*+5t (M) Haligure ckopocTsb

Tena yepes 1c¢ mocine Havyana IBUKEHUS.

&

17



JonoJHuTe bHAsA YacTh

Ilpu evinonnenuu 3aoanuii 13-16 3anuwiume x00 peuwieHus u noOaAyYeHHbL
omeem

13. (3 6anna) Beuncnute miomanb 3¢MIH, OTBEACHHOTO 0] KJIyMOY, IIEpUMET]
KOTOPOTO OTPAaHMYMBAIOT JIMHUM y=X2-2X-2 M y=-X*+2. Bemonnure yeprex. OTBET
JaiTe B KBaJIpaTHBIX METpPaXx.

14. (3 6anna) Pemure ypaBHeHue sin’X - 2sinx=0. B 0TBeT 3anUIINTE KOJUYECTBO
peIIeHNA, TPUHAIISKAIIHNX POMEXYTKY [0; 47 ]
15. (3 6anna) Haiigute 06beM MHOTOTpaHHUKA, M300pa>KEHHOTO Ha PUCYHKE (BCe
JIByTPAHHbIC YIIIbI TIPSIMBIE).

1

2

16. (3 6anna)

OropaxuBalOT aBTOCTOSHKY IIPAMOYTOJNBHOM (opMmbl Iwomansio 2500 m? .
KakoBbl OMKHBI OBITH €€ pa3Mepbl, YTOOBI Ha 3a00p yIUIO HAUMEHbIIIEE KOJTUYECTBO
Marepuaa

JTaJIOHbI OTBETOB:

5

Homep |12 3 4 |5/ 6 |7 (8 |9 10 (1112|113 |14 15|16
3a/laHu

sl

OrBer (2 |3 |5/02|6|-7] 1 -10| 7| 50 (15|11 9 | 5 | 6 |12
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