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1. Pe3yabTatnl 00yuenus, periaamentupoBannbsie ®T'OC COO ¢ yuerom ®T'OC
CI10

JucuunjinHapHble (MpeIMeTHbIE) Pe3YyJbTaThbl 0TPaxkaloT (1ajee - I1PG):

—I1P61BiiaeHne MerogamMu J0Ka3aTelabCTB, AITOPUTMAMH PEIIEHU 3a1a4; YMEHUE
(GopMyIUpOBaTh OMpPENEICHUS, AKCHOMBI U TEOPEMBI, MPUMEHSITh UX, MPOBOIUTH
JIOKa3aTeJIbHbIE PAacCyKICHHS B XO€ pELICHUS 3a]1ay;

—I1P62 YMeHue onepupoBaTh NOHITUSAMU: CTENEHb YUCIA, JorapupM 4ucia; yMEeHHUe
BBINIOJIHATDh BBIYMCIICHHE 3HAYEHWM M MpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSMHU U
norapudmamu, TpeodpazoBaHus APOOHO-PALIMOHATIBHBIX BBIPAXKECHUH;

—IIP63 VYMeHHME ONEepHpOBaTh MOHATUAMM: PalMOHAIbHBIE, WPPALHOHAIbHBIC,
NOKa3aTeJbHbIC, CTENEHHBbIE, JorapuMuyeckue, TPUTOHOMETPUYECKUE YpPaBHEHUS U
HEPABEHCTBA, UX CHCTEMBI;

—I1P64 YMeHHE OIepUpoBaTh MOHATHAMH: (YHKUHWSA, HENpepbIBHAS (QYHKINA,
OpOM3BOJHASI, MEpBOOOpa3Hasi, ONPENCICHHBbIA  HHTErpajl; yMEHHE  HaxOJUTh
OPOU3BOJHBIE  DJIEMEHTAPHBIX  (YHKIMM, HUCHONb3ys  CHPAaBOYHBIE  MAaTepUabI;
UCCJIeIOBATh B MPOCTEHIINX Cclydasx (QyHKIIMU HAa MOHOTOHHOCTb, HAXOIUTh HAUOOJIbIIINE
U HauMEHbIlNE 3HaueHUs! (PYyHKIUMN; CTPOUTh I'pa)uKU MHOTOWIEHOB C UCIOJIb30BAaHUEM
anmapara MaTEMaTU4YECKOTO aHajau3a; NPUMEHITh IPOU3BOAHYIO IIPHU PEILEHUU 3a/1ad Ha
JBU)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 33/1a4U Ha HAMOOJbIINE U HAUMEHbILINE
3HAYEHHUS, Ha HAXOKJIEHUE IyTH, CKOPOCTH U YCKOPEHUS;

—I1P65 YMeHue onepupoBaTh NOHATHIMU: pallMOHaIbHAsA (DYHKIMS, MOKa3aTeabHas
GyHKUMA, cTeneHHass QyHKUusa, Jjgorapudpmuueckas (QyHKUHS, TPUTOHOMETPUUYECKUE
byHKuMH, oOpaTHble (DYHKIMU; YMEHUE CTPOUTh TpaUKd M3YyUYEHHBIX (YHKIHA,
UCIOJIb30BaTh IpauKy IPHU W3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NPU PEUICHUH 3a/1ad
U3 JIpYyruxX Y4eOHbIX MPEIMETOB M 3aJad U3 pealbHOM XU3HU; BBIpaXXaTh (QopMysiaMu
3aBUCUMOCTH MEX]ly BEIMYUHAMY;

—IIP66 YMeHHE pelaTb TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM 4YHUCJIE Ha
IOPOLIEHTHI, JOJU M YacTH, Ha JBH)KEHUE, padOTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH,
3a7aud U3 O00JIaCTH YNpaBJICHUS JHUYHBIMH W CeMEWHbIMU (PUHAHCAMHU); COCTaBJISATH
BBIPAKEHHUSI, YPABHEHUSI, HEPABEHCTBA U MX CUCTEMBI MO YCIOBHUIO 3aJa4M, UCCIIEI0BAThH
[OJIy4YE€HHOE PEIlIEHUE U OLIEHUBATh MPaBIONOJ00HOCTh PE3YJIbTATOB;

—I1P67 YMeHHe OIepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHYECKOe, MeauaHa,
HauOosblllee U HaUMEHbIlIee 3HAUEHHUS, pa3Max, JUCHEPCHs, CTaHJAPTHOE OTKJIOHEHUE
qUCIOBOrO  Habopa;  yMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
IpPEICTAaBICHHYI0 B TaOIMIAX, Ha JuarpaMmax, Ipadukax, OTPa)Karollyl0 CBONCTBA
peanbHBIX MPOLECCOB M SIBJICHUW; MPEACTABIATh MH()OPMALMIO C MOMOUIBIO TaOIULl U
auarpaMM; HCCIEoBaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM 4YHUCJIE C TPUMEHEHHUEM
rpa)UyeCcKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;



—I1P68 YMeHUEe onepupoBaTh MOHATUAMHU: CIyYalHbIN ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CITyYalHOTO COOBITHS, YMEHUE BBIYUCISITH BEPOSITHOCTH C MCITOJIH30BAHUEM
rpauUecKux METO/OB; MPUMEHSITh (POPMYINIBI CIOKECHHS W YMHOXKCHHUS BEPOSTHOCTEH,
KOMOUHaTOpHbIE (PakThl U (OPMYJIBI MPU PEIICHUM 3aJlay; OLIEHUBATh BEPOSITHOCTHU
peanbHbIX COOBITHM; 3HAKOMCTBO CO CJIyYalHBIMM BEJIUYMHAMH; YMEHHE MPUBOJUTH
IpUMEpPHI NPOSBIICHUS 3aKOHA OOJIBIIIMX YHCEI B IPUPOJAHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

—IIP69 VYMeHue OomnepupoBaTh IMOHATHUSAMU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYIPAHHBIA YTOJ, CKPEIIMBAIOIIMAECSA NPSAMbIE, IMAPALICIBHOCTD U
NEPIECHAUKYJISIPHOCT MNPSIMBIX M IUIOCKOCTEH, YTOJl MEXAY MPSIMBIMH, YTOJI MEXIY
IPSMOU U TIOCKOCTBIO, YIOJI MEXIY IMIIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
pacCTOsIHUE MEXAY MPSMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHHE HCIOJIb30BaTh
IpU pEelIeHUU 3a7a4 U3YYeHHbIe (PaKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OIEHUBATh
pa3mMepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

—I1P610  YmeHue onepupoBaTh MOHSTUAMU: MHOTOT'paHHUK, CCYCHUC
MHOTOTpaHHMKA, KyO, MapajieNenunesl, npusma, nupamuaa, Gurypa U MOBEPXHOCTH
BpalleHUs, IWINHAP, KOHYC, Imap, cdepa, cedeHus GUrypsl BpalieHHs, IUIOCKOCTbD,
Kacaromasicsi chepsl, MWINHAPA, KOHYCa, IJIOMAIh, MOBEPXHOCTH MUPAMHUBI, MPU3MBI,
KOHyCa, IWJIUH/pa, Tomaas cepbl, 00beM KyOa, IpsSMOYTOJIbLHOIO Mapasiesienumnea,
NUpaMUJIbl, TPU3MBI, [IWIMHApPA, KOHYCa, 1Iapa; yMEHHWE HM300pa)kaTb MHOTOTPAHHUKU U
MIOBEPXHOCTHU BPAILCHUS, UX CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
AJEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBATh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOTPAaHHUKWU;

—I1P611 YMeHue onepupoBaTh MOHATUAMH: JBUKEHHE B MPOCTPAHCTBE, MOJTOOHBIC
(Gburypsl B TPOCTPAHCTBE; MCIIOIH30BATh OTHOIICHHE TUIOMIAICH TOBEPXHOCTEH M 00BEMOB
0TI00HBIX GUTYpP TIPH PEIICHUH 3a71aY,

—I1P612 YMeHUEe BBIYUCIATh T€OMETPUUECKUE BEIMYMHBI (JIJIMHA, YroJl, IMJIOIIab,
00beM, MIIONIAb TOBEPXHOCTH ), UCIIOJIB3YS U3yUCHHBIE (POPMYJIIBI U METO/IbL;

—I1P613 YMEHHE ONEpUpPOBATH MOHATUSAMH: MNPSIMOYTOJIbHAsA CHCTEMAa KOOpPAHHAT,
KOOPAWHAThl TOYKH, BEKTOpP, KOOPIHWHATBHI BEKTOPA, CKAISIPHOE IPOU3BEACHUE, YIOJl
MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEACHHE BEKTOPA HA YHUCIIO; HAXOAUTH C
MIOMOIIFI0 M3YYCHHBIX (OPMYJT KOOPAMHATHI CEPEIUHBI OTPE3KAa, PACCTOSHUE MEXKIY
JIBYMSI TOUKaMU;

—I1P614 YMeHue BbIOMpATh MOAXOSAIINNA U3YYEHHBIH METOJ JIs PEIICHUS 3a7ayH,
pacrio3HaBaTh MaTeMaTudeckue (akThl M MaTeMaTHYECKHEe MOJCIH B TMPUPOAHBIX H
OOIIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MaTEMaTUYECKHUX
OTKPBITUH POCCUMCKON U MUPOBOM MATEMATUYECKON HAYKH.

—IIPyl yMEHHE ONEPUPOBATh NOHATUSAMU: OIPEIACICHUE, aKCUOMa, TEOopema,
CJIEJICTBHE, CBOMCTBO, MIPU3HAK, JOKA3aTEeIHCTBO, PABHOCWIbHBIC ()OPMYITUPOBKHU; YMECHUE

dopmynupoBaTh 00paTHOE W MPOTHUBOMIOJIOKHOE YTBEP)KICHHUE, MPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTUYeCcKOM MHAYKLUWH; TPOBOJIUTH
JlOKa3aTeNIbHbIE  PAacCyXACHHUS IMpH  pEIIeHWH 3a7a4d, OLEHUBATh JIOTMYECKYIO
IPaBHJIBHOCTb PACCYXACHUI;

—IIPy2 yMEHHUE ONEpPUPOBATH MOHATHIMH: MHOXKECTBO, MOJMHOXECTBO, ONEPALUU
HaJ MHOXXECTBAaMH; YMEHHE HCIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIM ammapar s
OMMCAaHUs peajbHBIX MPOLECCOB U SIBICHUI, U NpPH PEHICHUH 3aJa4y, B TOM YHCIIEe U3
JIPYTruX y4eOHBIX MPEIMETOB;

—I1Py3 yMEHHUE ONepupoBaTh MOHATUSMU: Tpad, CBA3HBINA Tpad, nepeBo, MUKI, Tpad
Ha IUIOCKOCTH; YyMEHHME 3a/laBaTh W OIHUCHIBaTh rpadpl pa3IMYHBIMU CIIOCOOaMU;
UCII0JIb30BaTh Tpadbl IpH PELICHUH 33/aY;

—I1Py4 ymeHHe CBOOOIHO OINEPUPOBATH MOHATHSIMHU: COYETAHHE, IEPECTAHOBKA,
YUCJIO COYETaHWil, YHCIO MepecTaHoBOK; OumHOM HblOTOHA; yMeHUE MNPUMEHATH
KOMOUMHATOpPHBIE (PAaKThI U PACCYKACHUS AJIsl PEeIIeHUs 3aa4;

—IIPy5 yMeHHE OIepUpOBaTh MOHATHUSIMHU: HATypaJlbHOE YHUCIO, IEJI0€ YHUCIIO,
OCTaTOK MO MOJYJO, palMOHAIBHOE YHUCIIO, HWPPAMOHATIBLHOE YHCIO, MHOXKECTBa
HATYpaJbHBIX, IIEJIBIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX YMCEIN; YMEHHE HCIIOIh30BaTh
NpU3HAKU ACTUMOCTH, HAaUMEHBIINNA OOIIMI AENUTENb U HauMEHbIIee obIiee KpaTHOE,
anroput™ EBKnMIa mpu pemieHuH 3a1ad; 3HAKOMCTBO C Pa3jiHMYHBIMH TO3UIIMOHHBIMU
CUCTEMaMU CUHUCIICHHUS;

—I1Py6 yMeHHe CBOOOHO ONEpUPOBATh MOHITUSAMU: CTEIEHD C LIEJIBIM MTOKa3aTelleM,
KOpPEHb HATypaJIbHOM CTENEHH, CTENEeHb C PAIMOHAJIBHBIM I[IOKa3aTelieM, CTENeHb C
JNEHUCTBUTEIBHBIM (BELIECTBEHHBIM) IMOKa3aTeJIeM, JIorapu(M 4ucia, CUHYC, KOCUHYC H
TaHT€HC IPOU3BOJIBHOTO YHUCIIA;

—IIPy7 ~ yMEHHC  ONCpPHUPOBATh  MNOHATHIMM:  TOXACCTBO, TOXKIACCTBCHHOEC
npeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO, CHUCTEMA YypPaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHOCTh YPaBHEHMI, HEPABEHCTB M CHUCTEM, pallMOHAIbHbIEC, UPPALMOHAIIBHBIE,
NOKa3aTeNibHbIE, CTENEeHHbIEe, JOrapu(pMUYECKUe, TPUTOHOMETPUUYECKHE YpaBHEHUS,
HEpPABEHCTBA W CHUCTEMbI; YMEHHE pellaTh ypaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; pEIIaTh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; TPUMEHSATh YypaBHEHHS, HEPABEHCTBA, WX CHUCTEMBI [UJIsl pEUICHUs
MaTeMaTUYECKUX 3a/1a4 1 33/1a4 U3 Pa3JInYHbIX 00JIacTell HAYKU U peabHOU KU3HU;

—I1Py8 yMeHHE CBOOOJHO OINMEPUPOBATh MOHATHUSMU: Tpadhuk (GyHKIMH, oOpaTHas
(GyHKUMA, KOMIIO3MLMS (PYHKUMH, JIMHEWHAass QYHKUWsA, KBaapaTU4yHas (QyHKUHUA,
cTreneHHass QyHKUUS C IEJbIM TOKa3aTejleM, TPUTOHOMETpUuUeckrue (yHKUHUHU, OOpaTHBIE
TPUTOHOMETpUUYECKHE (DYHKIIMH, TTOKa3aTelbHas U Jlorapudmuueckas QyHKIUU; YMEHUE
CTPOUTH Tpapuku PyHKIIHM, BBITIOJHATH IpeoOpazoBanus rpadukoB QyHKIUH;

YMEHHE HCIONb30BaTh Trpa@uku (GyHKOUH A8 HW3y4YeHHUs TPOLIECCOB U
3aBHCHUMOCTEH IpU peHIeHHH 3aJad U3 JAPYTUX Y4eOHBIX NPEIMETOB M U3 peanbHON
KU3HU; BBIpaXaTh (PopMyJIamMH 3aBUCUMOCTH MKy BEIUYNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATh MOHATHSIMH: YETHOCTh (PYHKIIMH, MEPUOJIUYHOCTH
GbyHKIIUYA, OTPaHUYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTH (YHKIIMH, SKCTpeMyM (yHKIIUH,
HauOosblllee U HaMMEHbIee 3HAUYCHUA (YHKIUH Ha MPOMEKYTKE; YMEHHUE MPOBOIUTH
UCClIeI0BaHNE (PYHKIUY;

YMEHHUE HKCIOJb30BaTh CBOWCTBA M Tpaduku (QyHKIMI AJig pelieHus: ypaBHEHUH,
HEpPaBEHCTB W 3a/Jady C [apaMmMeTpaMH; H300paxkaTh Ha KOOPJIMHATHOM IUIOCKOCTHU
MHO>KECTBA PEIICHUI YpPaBHEHU I, HEPABEHCTB U UX CUCTEM;

—IIPy9 yMmeHHEe CBOOOJHO OINEpPUPOBaTh MOHATHUAMU: TOCIEIOBATEIBbHOCTD,
apudmernyeckas mporpeccus, reoMeTpuyeckas Mmporpeccus, OeCKOHEUYHO YyObIBaroas
r€OMETPUYECKAs] IPOTPECCHsl; YMEHHE 3aaBaTh IOCIENOBATENIBHOCTH, B TOM YHCIIE C
HOMOIIBIO PEKYPPEHTHBIX (POPMYJT;

—I1Py10 yMeHHE ONEPUPOBATH MOHATUSMH: HENPEPHIBHOCTh (PYHKIMHU, ACUMIITOTHI
rpaguka QyHKUMH, TepBasi W BTOpas NPOU3BOJAHAS (YHKIHMH, TE€OMETPUYECKUU H
(u3nyeckuil CMBICH MPOU3BOJIHOM, MEpPBOOOpa3HAsl, ONPEIEIICHHBIM WHTErpai; yMEHHUE
HaXOAUTh aCUMNTOTHI Tpaduka (YyHKUUU; YMEHUE BBIYMCIATH IMPOU3BOJHBIE CYyMMBbI,
NPOU3BEJICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIMM, HAXOUTh YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINN;

YMEHUE MHCHOJb30BaTh MPOM3BOAHYIO JUISl HCCIEAOBaHUSA (QYHKUUWA, I
HAaXOXKJICHUS HAWIY4YLIEro pEIICHUS B MNPUKIAAHBIX, B TOM YHUCJIE COLUAIBHO-
AKOHOMHUYECKUX M (U3MYECKUX 3a7aydax, JJIid ONpe/esieHHus CKOPOCTH M YCKOpPEHUS;
HaXOJWTh IUIOMAANM M O0BEMBI (PUIYyp C MOMOULIBIO HHTErpana; MPUBOAUTH IMPUMEPHI
MaTeMaTHYECKOTO MOJEIUPOBAHMSI C TOMOUIbIO TUPPEpEeHINATbHBIX YPABHEHUI;

—IIPyll yMEHHE OIEepUPOBATh MOHATUAMHU: KOMIUIEKCHOE YHCJIO, COIpPSIKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMeHT KOMIUIEKCHOrO 4Yucia, ¢opMa 3alucu
KOMIUIEKCHBIX YuCeN (TeOMEeTpUYEeCcKas, TPUTOHOMETpUYECKasi U airedpandeckasi); yMETh
OPOU3BOAUTh ApPU(PMETUUYECKUE JACHCTBUS C KOMIUIEKCHBIMU YHCIAMU; TPHUBOJIUTH
IPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;

— IIPyl2 ymeHHe CBOOOJHO OINEPUPOBATH MOHATHSIMU: CpeHEe apu(pMeTHdyecKoe,
Me/JMaHa, HauOoJbllee M HauMEHbIlee 3HAU€HUs, pa3Max, AUCIEPCHsl, CTaHJAPTHOE
OTKJIOHEHHE [UIsl ONHMCAHMS YHCIOBBIX JAHHBIX; YMEHUE HCCIIEN0BAaTh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIe C MPUMEHEHUEM TIpaUyeCKUX METOJOB U AJNEKTPOHHBIX CPEICTB;
rpaduyecKu Uccaen0BaTh COBMECTHBIE HAOMIOACHHS C MTOMOUIBIO TUAarpaMM pacCEUBaHUS
Y JIMHENHOMN PETPECCUH;

—I1Py13 yMeHHE HAaXOJUTh BEPOSITHOCTU COOBITUN C MCIOJb30BaHUEM TpadUuecKuX
METOJOB; IPUMEHATh JUIsl peleHus 3a7ad  (QOpMyJbl CIOKEHUS U YMHOXKEHUS
BEpOSATHOCTEH, (HOpMyIy MOJHOM BeposiTHOCTH, (opMyny bepHymuim, kKoMOMHATOpHbBIE
(dakTel 1 (GOPMYJIbI; OLICHUBATH BEPOSTHOCTU PEAIbHBIX COOBITUI; YMEHHE ONEpPUpPOBATh
HNOHATUSMU: CJIy4yallHas BEJIMYMHA, PACIpEACIICHHE BEPOSATHOCTEN, MaTeMaTHYECKOe

OXKUJaHWE, AMCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE CIy4yailHOW BEIMYWHBI, (YyHKIUU
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pacrpeneneHus W IUIOTHOCTH PAaBHOMEPHOTO, [OKAa3aTeIbHOTO W HOPMAaJbHOIO
pacnpeneseHnii; YMEHUE MCIOJIb30BaTh CBOMCTBA M3YYCHHBIX pPACHPEICICHUN I
pEIIeHus 3a/1a4; 3HAKOMCTBO C TTOHATUSIMU: 3aKOH OOJBIIMX YHCETI, METOIbI BHIOOPOYHBIX
UCCTIEIOBAHUM; YMEHHE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHAa OOJBIIUX YHCENT B
IMPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

—IIPy14 ymeHue CBOOOJHO OIEpUPOBATH MOHATUSIMHU: TOUKA, MpsAMasi, IIOCKOCTh,
IPOCTPAHCTBO, OTPE30K, JyY, IJOCKUW YroJj, NBYI'PAaHHBIA YIoJ, TPEXTpaHHBIM YTroI,
NEepEeCceKalolInecs, MapauielibHble W CKPEIIMBAIOIIMECS MPSIMbIE, MapauieIbHOCTh U
NEPHEHUKYJIAPHOCTh NPSIMBIX U IUIOCKOCTEHM, yroia MEXKIy MPSAMBIMH, yTOJd MEXIY
IPsIMOM U TJIOCKOCTBIO, YTOJI MEXKY MIIOCKOCTSIMU; YMEHHE MCIO0JIb30BaTh MPU PEIICHUU
3a/la4 M3y4YeHHble (PaKTbl U TEOPEMbl IUIAHUMETPUM;, YMEHUE OIICHUBATH pa3Mepbl
00BEKTOB B OKpYKAIOIIEeM MHUpE; YMEHHE ONEpPUPOBATh MOHITHUSMH: MHOTOTPAHHUK,
CE€YeHHWE MHOTOIpAaHHUKA, MPAaBUILHBIAH MHOTOTPAaHHMK, MpU3Ma, Nupamuia, gurypa u
MOBEPXHOCTh BpallleHUs!, HIWIUHAP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W IIWIMHJIpA, MapajuieJbHble OCH WU OCHOBAaHHUIO, CEYCHHE IIapa, IIOCKOCTD,
Kacaromrasicsi chepsl, NMUIMHIAPA, KOHYCa; YMEHHE CTPOWTh CEUYCHHE MHOTOTPaHHUKA,
MU300pakaTh MHOTOTPAHHUKH, (PUTYpHl M TOBEPXHOCTH BPAIICHHS, UX CCUCHHUS, B TOM
YHUCJIE C MOMOUIBIO ANEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHSATh CBOMCTBA TEOMETPUUECKUX
buryp, caMoCTosATeNIbHO (HOPMYJIMPOBATH OMNpPEEICHUS HU3yYaeMbIX (DUTYpP, BBIJIBUTAThH
TUTIOTE3bl O CBOMCTBAX W MpU3HAKAX TEOMETpUUECKUX (Uryp, 0oOOCHOBBIBaTH WU
OMPOBEPraTh UX; YMEHUE MPOBOIUTH KiIacCUPUKAIMIO GUTYP MO PA3TUUHBIM MpU3HAKAM,
BBITIOJIHATH HEOOXOUMBIE JIOTIOJHUTEIbHBIE TIOCTPOCHHUS;

—IIPyl5 ymMeHHe CBOOOJHO OMNEPUPOBATH MOHITHSAMU: IUIONIANb (GUTYpHI, 00BEM
burypsl, BeIMYWHA yTJA, PACCTOSHHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHHUE MEXIY
OPSIMBIMU, PACCTOSIHUE MEX]Y IUIOCKOCTSIMH, IUIOMaAb cepsl, MmiIoniagb MOBEPXHOCTU
nupamMuabl, OpPU3MbI, KOHyca, IWIMHIApa, oO0O0OBeM  Ky0a, MpsSMOYTOJIbHOTO
napajuiesienuneaa, MTUpaMujibl, TPU3MBI, IWIMHApPA, KOHYycCa, IIapa; YMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOI00HBIX PUTYD;

—IIPyl16 yMeHHE CBOOOJHO OINEpUPOBATh MOHATHUSMU: JABWKCHHUE, MapalIeIbHBIN
MEPEeHOC, CUMMETPHUS Ha IJIOCKOCTH U B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue
010011, T0T00HBIE (PUTYPBI, YMEHHE PACTIO3HABATH PaBHbBIE U MOJ00HbBIE (DUTYPHI, B TOM
yucjae B MPUPOJAE, UCKYCCTBE, ApPXUTEKTypEe; YMEHHE HCIOJIb30BaTh TI'€OMETPUUYECKUE
OTHOILICHUS, HAXOJAUTh T€OMETPUYECKUE BEIUYUHBI (IJIMHA, YroJ, TUIolaab, 00beM) MpHU
pelIeHnH 3a7a4 U3 IPYrux y4eOHbIX PEAMETOB U U3 PEeaJIbHOU KU3HU;

—IIPyl7 ymeHHE CBOOOJHO OINEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAS CHUCTEMA
KOOpPJIMHAT, BEKTOP, KOOPAMHATHl TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa HAa YHUCIO, pa3oXKEHHWE BeKTopa Mo 0a3ucy, CKalspHOE
POU3BEICHUE, BEKTOPHOE MMPOU3BEACHUE, YTOJ MEXKIY BEKTOPAMH; YMEHUE UCIIOIb30BaTh

BCKTOpHBIﬁ n KOOpI[HHElTHI:Iﬁ MCTOJ 1A PCHICHUA TCOMCTPHUUICCKUX 3a/1av U 3aJia4 APYyTux
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y4eOHBIX MPEJAMETOB; ONEPUPOBATH MOHATHUSAMHU: MaTpuia 2x2 u 3x3, ompeaenuTelb
MaTpPUILIbl, FTEOMETPUUECKUN CMBICI OITPEAEITUTENS;

—IIPyl18 yMEHHE MOJEIUPOBATh pEAIbHbIE CUTyallMM Ha $3bIKE MATEMAaTHKU;
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBHUIO 3aJayH,
UCCJIeIOBaTh  TNOCTPOEHHBIE MOJEIM C  HCIOJb30BaHWEM  ammapara  anreOpsl,
UHTEPIPETUPOBATh TMOJYYEHHBI pe3yJbTaT; CTPOUTH MaTeMaTHYECKUE MOJCIU C
MOMOIIbI0 TEOMETPUYECKUX TIOHSITHUH M BEIWYMH, pEIIaThb CBS3aHHbIE C HUMHU
NPAKTUYECKHUE 3aJ1a4d; COCTABIIATh BEPOSTHOCTHYKO MOJEIb M HMHTEPIPETUPOBATH
NOJIyYCHHBI PE3yJIbTAT;, peulaTh MNPUKIAIHBIE 33Ja4d CPEACTBAMU MAaTE€MaTHUYECKOIO
aHalln3a, B TOM YHUCJI€ COLIMAIbHO-I)KOHOMUYECKOTO U (PU3MUECKOTr0 XapaKkTepa;

—I1Py19 ymMeHue BbIOMpPATh MOAXOASAIIMI METOA AJIA PELICHUs 3aJay; OHUMaHHE
3HAYUMOCTM MaTE€MaTUKH B M3YyYEHHHM MPUPOJHBIX W OOILIECTBEHHBIX IPOIECCOB H
SABJICHUI; YMEHHUE PAcClO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHHE
OPUBOJUTH  MPUMEPhl  MATEeMaTHYECKUX  OTKPBITUH  POCCHMCKOM M MUPOBOHU
MaTEMaTUYECKON HAYKH.

Obuwue komnemeHyuu

OK 1. BwiObupats crocoObl pemieHus 3amad mpodhecCHOHATHHOU JeATEeIbHOCTH
IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK 2. HMcnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3a U HUHTEPIPETALNU
uHdopmalui, U  UHOOPMAIMOHHBIE  TEXHOJOTMU  JJIA  BBINOJHEHHUS  3aj4ad
npodeccroHanbHOM 1eITeTbHOCTH

OK 3. I[InanupoBaTh W peaJM30BBIBaTh COOCTBEHHOE MNPOGECCUOHAIBHOE H
JUYHOCTHOE DPAa3BUTHE, MNPEANPUHUMATENIBCKYIO JEATEIbHOCTh B IMPOQPECCHOHAIBHON
cdepe, MUCMOIB30BaTh 3HAHMUS 1O MPABOBOM M (PMHAHCOBOM I'PAaMOTHOCTH B PA3IMYHBIX
KU3HEHHBIX CUTYalUAX

OK 4. DddexTuBHO B3aMMOACICTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 5. OcywmectBisiTh yCTHYWO W IHCbMEHHYI KOMMYHHKAlHUIO Ha
rocyJapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yueToM 0COOCHHOCTEN COIMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 6. IIposBisaTh TIpakJaHCKO-IATPUOTUYECKYIO IIO3HMIMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEJCHHE HA OCHOBE TPAJULMOHHBIX POCCHUMCKUX TyXOBHO-HPAaBCTBEHHBIX
LHEHHOCTE, B TOM YHUCJIE€ C YyYE€TOM TapMOHM3aLUU MEKHALUWOHAIBHBIX U
MEXPEJIMTMO3HBIX OTHOLUEHUH, TPUMEHITh CTaHAAPTHl AHTUKOPPYIIIMOHHOTO MTOBEACHUS

OK 7. CopaeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpesbl, pecypcocOEpeKeHHUIO,
OPUMEHATh 3HaHUS 00 M3MEHEHMM KiIuMaTa, NMPUHIMIBL OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PEeKTUBHO AEMCTBOBATh B UPE3BBIUAMHBIX CUTYAIUSIX

Ilpogpeccuonanvnvie Komnemenyuu
[1K 1.2 AHanu3upoBaTh U paCCUUTHIBATH MATEPUATIBI FE€O/IE3UNUECKUX ChEMOK.



@®oH OLIEHOYHBIX CpPEACTB AJd BXOJIHOI'0 KOHTPOJIA

BxogHol KOHTPOJIb COCTOMT W3 3aJaHUM, YaCTHYHO B3SATHIX M3 OTKPBHITOrO OaHKa
OI'D u BIIP no maremaruke. Ha BbINOHEHHME 3aJaHUM BXOJHOTO KOHTpPOJISI jaetcs 1
akajgeMudeckuit yac (45 MUHYT).

BxoHOM KOHTPOJIh COCTOMT M3 2-X YacTel: 00s3aTeIbHON U JOMOJTHUTEIBHOM.

OO0s3arenbHass 4acTh COACPKUT 3aJaHUS MHUHHUMAIBHOTO 00s3aTEIHHOTO YPOBHS,
JOTIOJTHATEIIbHAS YacTh — 00JIee CJI0KHBIC 3aaHMs.

[Ipy BeIMOSHEHWM 3aJaHUN TpeOyeTcss MPENCTaBUTh XOJ PEIICHUS U yKas3aTh
NoJIydeHHbIH OTBeT. [IpaBWIbHO BBIMOJHEHHOE 3aJaHue U3 O00s3aTeIbHONW 4YacTu
OIICHUBAETCSl B OJIUH OaJlI; MPaBUJIHLHOE BBHITIOJTHEHUE 3aJaHUN JTOMOJTHUTEIBLHON YacTu
orieHuBaeTcs 3 Oayutamumiiy 1-2 6aniaMu 3a YaCTUYHOE PEIICHHE.

bainnel, mosydeHHbIE 32 BCE BBIMIOJHEHHBIC 3a]JaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooda 6ann06 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno oannos,
Heo0Xxo0umoe 0151 ROYUEeHUS OMMEMKU
«3» (y008.) 7-9
«4» (xopouto) 10-12
«5» (omauuno) 13-15

OopazoseamenvHble pe3yrvmamol, noOd1eMHcauiue nposepke (INemMeHmpl):

I1P6 1, ITPG 5, TT1PG 6, T1PG 9, TTP6 12, I1PG 14.
[TPy 1, ITPy 5, ITPy 7, 1Py &, [1Py 18, ITPy 19.
OK 1,0K 2, 0K 4, OK 5, OK 6, OK 07

IK 1.2.

3aoanusn 6x00H020 KOHMPOJiA

Oo06s13aTeIbHAA YACTD
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHbLL OMEEM U3 Yemblpex
nPeoI0IHCEHHDIX.
1. (1 6amn)Packpoiite GopMyily COKPALIEHHOTO YMHOXKEHHS a-b%:
A) a’-2ab+b?; B) (a-b)(atb); B) a’+2ab-b% I') (a-b)(a-b)

2. (1 6amn) [1nomans TpeyrojbHUKa BBIYUCISETCS IO PopMyIie:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
(?

3. (1 6amn) Kakoe U3 cleayomumx qncel 3aKI0ueHo Mexry ynciaamu 17 u 8 '

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



4. (1 6amn) Hausl rpaduku Qynkiuii. Kakas ¢popmyrna coorBeTcTBYeT rpaduky 3):

) | 2) | 3)

o 1 ol 1 ol 1

1 9

= .2
a 20 gy o8Il T T s

Ilpu evinonnenuu 3ad0anuit 5-8 3anuwiume x00 peuwienus u NOJIY4EeHHbLIL OMEent.
1 11
— + -

5. (2 6amma)Beruncinre 2 9

6. (2 6amna)Pemmre ypasHenuex>-7x+10=0.Ecnu ypaBHeHHE uMeeT 0O0JI€€ OIHOIO
KOPHSI, B OTBET 3aIIUIINTE MEHBIIINN U3 KOPHEM.

7. (2 6amna) [Tnomanas 3eMenb KPECTHIHCKOTO XO3SICTBA, OTBEICHHAS MO TIOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTaBJISIET 24 Ta U pacnpeesieHa MEK/ly HUMU B OTHOIICHUU
5:3. CKOJIBKO MeKTapOB 3aHUMAIOT IIBETHUKHU?

8. (2 6amna) Beicora BH mapamnenorpamma ABCD nenut ero cropony AD Ha
orpesku AH=2 u HD=32. luaronans napamwienorpamma BD paBuna 40. Haligute
IJIOIA/Ib MapajiieorpaMma.

AOHOJIHI/ITCJILHZIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE peUIEHUA U
NOYYeHHbLIL OMmeEem.

9. (3 6anna) P100s10B POILIBLI HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYEHUIO PEKH, 3aTeM OPOCUII SIKOPh, 2 Yaca JIOBUJI phIOY M BEpHYJICS 00paTHO 4yepe3 5
4acoB OT Hauaja myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAaHU OH OTIUIBLI, €CIIH
CKOPOCTb TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAst CKOPOCTh JIOAKU 6 Km/a?

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHUA
OtBeT b b B A 2,7 2 9 816 8
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2. ®oHJ OLEHOYHBIX CPECTB IS TeKYIIero KOHTPOJIs

Texkymuii KOHTPOJIb IMTPOBOAATCSA BO BPEMs ayJUTOPHBIX 3aHATHM 10 MATEMATHKE B
COOTBETCTBUM € YYEOHBIM IJIaHOM W paboueid mporpammsl O] «MaTtemaTuka» mo BceM
paszzenaMm nporpaMMmbl. TeKyIIMH KOHTPOJIb COCTOMT M3 JABYX YaCTEU: TEOPETUYECKOU U
npaktudyeckoil. [Ipu s3Tom oOyuaromuecs noay4yarT JBe OTMETKH.

Teopernyeckas YacTh MNPOXOAUT B (OPME YCTHBIX OTBETOB: OO0yyaromuecs
BBITSATHBAIOT TSTh KapTOUYEK C BOMPOCAMH, JAIOT MOJHBIM OTBET (CO CIHUCKOM BOIIPOCOB
oOyyJaronrecs: 3HaKOMsITCSl B Ha4alle U3yUYEHUs pas3fiena).

IlIkana nepesooa 6an106 6 ommemKu no NAMUOAILILHOU cCUCHEME

Ommemka Konuuecmeo éepuvix omeemos na meopemuuecKue 60npocyl
«3» (y008.) 3

«4» (xopouto) 4

«5» (omauuno) 5

3amaHusl TPAKTUYECKOW dYacTh (KOHTPOJIbHBIE pPAOOThI) YACTUYHO B3ATHI U3
otkpsiToro 6anka EI'D u BIIP mo maTtemaruke.

Ha BrimonHeHne KOHTPOIBHOM PabOThI IO MaTeMaTHKe JaeTcs 1 akageMudecKuil 9ac
(45 MuHYT).

KontponbHas paborta coctouT uxX 2-X yacted. B mepBoil wactu mnpeniaraercs
BBITIOJTHUTEH 4 3a7aHusi - BhIOpaTh MPABUJIBHBIA OTBET M3 UYETHIPEX MPEMJIOKEHHBIX. Bo
BTOPOM YaCTH MPEAJIaraeTcs BBIITOJIHUTH 6 3aaHUi - OPOPMHUTH XOJ PELICHUS U 3alucaTh
MOJTy4YECHHBINA OTBET.

3a mnpaBWIbHOE BBIMIOJIHEHHE JIIOOOTO 3aJaHusl NEpPBOM YacTh OO0ydaromuics
nojiyyaetr ofguH Oana. [IpaBuibHOE BBITIONIHEHHE 3aJaHUN BTOPOM YacTH OLIEHUBAeTCs 2
Oaymamu win 1 6ayiom 3a YaCTUYHOE PEelleHuUE.

baiibl, nosry4eHHbIE 3a BCE BBINIOJIHEHHBIE 3aJaHUsl, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno oannos,
Heo0Xxo0umoe 0151 ROYUEHUS OMMEMKU
«3» (y008.) 8-10
«4» (xopouto) 11-13
«5» (omauuno) 14-16
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3.1 Ilpsimvle u naockocmu 6 nPOCMpPancmee

OobpaszosamenvHble pe3yibmamasl, noodexHcaujue nposepke (31emeHmot):

I1P6 1, [1PG 9, IIPG 11, IIPG 12, TIP6 14.
TPy 1, [IPy14, [IPy 15, TIPy 16, [IPy 18, TIPy 19.
OK 1, OK 2, OK 3, OK 5, OK 7.

K 1.2
TeopeTnyeckue BONPOCHI:

1. Chopmynupyitte Teopemy [ludaropa.

2. [lepeunciure OCHOBHBIE (PUTYPBHI B TPOCTPAHCTBE.

3. [Tepeuncnure criocoObl 3aaHuUs TUIOCKOCTH.

4. [Ipopgomxure TteopeMy: «Eciam oaHa W3 [BYX MapauleNbHBIX MPSIMBIX
NEepPHEHIUKYJIIPHA IUIOCKOCTH, TO...).

3. [Iponomkure Teopemy: «Ecim nBe mapamieabHbIE INIOCKOCTH MEPECEKAIOTCA
TPEThEH, TO. ...

6. CdopmynupyiiTe onpeesieHne IByrpaHoro yria.

7. ChopmynupyiiTe onpeesieHle TPeXrpaHoro yriia.

8. PackpoiiTe noHATHE «yTOJ MEXIY NPSIMBIMI.

9 [lepeuncnure B3aUMHOE PaCIOI0KEHUE ABYX MPSIMBIX B IPOCTPAHCTBE

10. Kakwue npsiMble Ha3bIBalOTCS MapauIeIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAlOTCS CKPEIIMBAIOIIMMUCA B IPOCTPAHCTBE?

12. Kakune npsiMble Ha3bIBAIOTCS MEPIICHANKYJISIPHBIMHU B ITIPOCTPAHCTBE?

13. Ilepeuucnaure B3aMMHOE pACIOJOXKEHUE TMPSAMOA U  IUIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJI MEXAY MPSAMOM U MIIOCKOCTHIO).

15. Packpoiite NOHATHE «IAPAIUIETBHOCTD MPSIMOUN U TUIOCKOCTH.

16.  Packpoiite NOHATHE «IEPIEHAUKYISPHOCTD MPSMOU U INTIOCKOCTH.

17. Ilepeuucnaure B3aMMHOE PACIIOIOKEHHUE ABYX IUIOCKOCTEN B TPOCTPAHCTRBE.

18.  PackpoiiTe NOHATHE «YTOJI MEXKAY IIIOCKOCTAMMY.

19.  Packpoiite NoHATHE «IAPAJUIEIBHOCTD INIOCKOCTEN».

20. PackpoiTe NOHATHE «IEPNEHAUKYJIIIPHOCTD INIOCKOCTEW.

21. Kak HailTu paccTOSHUE OT TOYKH 0 MPSIMOM?

22. Kak HailTh pacCTOSIHUE MEXITY NPSIMbIMU?

23.  Kak HalTH pacCTOAHUE MEXIY IIOCKOCTAMUA?

24.  Ilpopomxwute onpexnenenue: «llepnenaukysp — 310...».

25. Ilpopomxute onpeaenenue: «HakinoHHas — 3T0...».

26. IIpomomxute onpeaenenue: «lIpoekunst HAKITOHHOM — 3TO...».

27. Ilepeuucnure CBOKWCTBA MapaIEIbBHOTO IPOECKTUPOBAHUS.

28. IlpuBenute mpuMeEpPbl CHMMETPUI Ha INIOCKOCTH B IIPUPOJE, UCKYCCTBE,
apXUTEKTYypeE.
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29. IlpuBenuTte npuMeEPbl CAMMETPUIN B POCTPAHCTBE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE.
30.B yeM oTiIUKE NOHATHE «ABUKEHNUE» OT MOHATHUS KITIOBOPOT»?

KonrpoJuabHas padora Nel
Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPasuIbLHLIL OMEeM U3 Uemblpex

nPeo10IHCEHHBIX.
1. (1 6amur)PacimdpyiiTe KpaTKyIo 3alMCh: a€ f3.

A) ToYKa a NPHHAMICKHUT IUIOCKOCTH 3; b) Touka a mpuHaAmIekUT NpsaMoil f; B)
npsiMast a MPUHAUIEKUT IUIOCKOCTH f3; 1) psimas a mepecekaeT IIOCKOCTS f.

2. (1 6amn) [Ipssmbie AB u CJ] ckpemuBaroTcsi. Kakoe pacnosioxkeHue HMEIOT PSIMbIE
ACuBJ?

A) napannensnsie; b) nepnenaukynsapusie; B) ckpemupatores; [') nepecekaroTcs.

3. (1 6amn) Ilnockoctn « u f uMeroT 1 0bmyro Touky. KakoBo nx B3aumMHOe

pacnoJioxkeHue?
A)napainenssbl;, b) nepecekatorcs o npsamoit; B) coBnanator; I') ckpemmBatorcs.

4.(1 6amn) Ecnu npsimasi, mpoBeIeHHAs! HA TJIOCKOCTH Y€pe3 OCHOBAHHME HAKJIOHHOM,
NEPIEHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) nepneHANKYJIsipHA U caMO# HaKJIOHHOW; b) mapamienbHa u camoil HakJIOHHOH; B)
CKPEILUBAETCS C HAKJIOHHOM; [) mepneHIuKyJisipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOYYEHHBLIL OMEEm.

5. (2 6amna) Yepes xoHibl oTpe3ka AB u ero cepenuny M npoBeneHbl napajijieibHbIe
psIMbIE, MIEPECEKaroIINe HEKOTOPYIO IIOCKOCTh B Toukax A;, B; u M,. Halinure nnuny
otpeska MM, eciu oTpe3ok AB He mnepecekaeT IUIOCKOCTh M eciu AA;=6,8cMm,
BB,=7,4cm.

6. (2 6amna) Ilpssmeie AC, AB u AJ] nonapuo nepneHAuKyIsipHbl. Halimure oTpe3ok
Cl, ecmu AB=5 cm, BC=13 cMm, AJI=9 cmM.

7.(2 Gamna)ll3 TOYKM K IIOCKOCTH IPOBEACHBI JIBE HAKJIOHHBbIC. Halmute IIMHBI
o011lero MepneHANKYsApa, €CJIM MPOEKIIMU HAKJIOHHBIX OTHOCATCS Kak 2:3 W JJIUHBI
HAKJIOHHBIX paBHBI 23 ¢M 1 33 cMm.

8. (2 6amna) HaueptuthkyOABCJIABC,/l;. IToctpoutrs Touky KEAB, Touky Me
J,C, orpe3ok PEEAB,C;.

ﬂOHOJIHI/ITeJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHOBAHUE peUIeHUA U
NOJIYYEeHHbLIL Omeent.

9. (3 6amna)Pa3buth nBeTHUK Kpyriod ¢opmbl (R=2 M) Ha yacTu paznUUHON
miomaau. Paccuntarh KOJWYECTBO CaXKEHIIEB LIBETOB JIJISI KaXKI0To cekropa. OpopMUTh
cxemy uBeTHUKa. Hampumep:
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TAJIOHBI OTBETOB:

Homep 2 5 6
3a/IaHuA
OT1BeT B 7,1 15
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3.2 Koopounamot u 6eKkmopul

OobpaszosamenvHble pe3yibmamasl, noodexcauiue nposepke (31emeHmot):

I1P6 1, [1PG 9, IIPG 11, TIPG 12, TIP6 13.
TPy 1, [IPy 14, [TPy 15, [IPy 16, TPy 17, [IPy 19.
OK 1, OK 2, OK 3, OK 5, OK 7.

K 1.2
Teopernyeckue BONPOCHI:
1. W3 4ero cocTouT NpsIMOYroJibHasi CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
2. Ecnu Touka JIeKUT B MIIOCKOCTH X)), Kakasg KOOPAMHATA y Hee HyJieBas?
3. [IpuBeauTe npumMep KOOPAUHAT TOUKH A, KOTOpPAs JISKHUT HA OCH Z.
4. Packpoiite noHsTHE «BEKTOPY.
3. Kak nHaliTn KoopAMHATHI BEKTOpA?
6. [Iepeuncnure U pacKpoOMTE MPABUIIA CIIOKEHUS BEKTOPOB.
7. Kakune BeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?
8. Kakune BeKTOpbI Ha3bIBAKOTCA MEPIICHANKYISIPHBIMU?
9. YeMy paBHO CKAISIPHOE MIPOU3BEJICHUE BEKTOPOB?
10. Kak HallTM BEKTOPHOE MPOU3BEICHUE BEKTOPOB?
11. Yemy paBeH yrosa Mexay BeKTopamu?
12.  IlpuBenurte mpumep MaTpULBI 2X2.
13. TlpuBenute mpumMep MaTpULbl 3%X3.

KonrtpoJuabHas padora Ne3

Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwiume NPAGUILHBIIL Omeem U3 Yemblpex

nPeoI0IHCEHHDIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux
Jexat Ha KoopAauHaTHOM npsiMoit Oy?

A)A;Bb)B; B)C; ') A.

2. (1 6amn) Kakue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) saBasitorcst
e TUHUYHBIMHA?

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

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

A) a, B; b) c, B; B) a, ¢; I') ko/umHEapHBIX BEKTOPOB HET.

4. (1 6amn) Hdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro oTpeska
sBasieTcst Touka M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 pewieHus U NOJYYEHHbLIL OMEem.
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5. (2 6anna) Jansr BekTops! a(-6,0,8) , B(-3,2,-6). Haitnure ckansipHoe npou3Be/ieHre
BEKTOPOB.

6. (2 Oarnna) [Ipu KaKHX 3HAYEHUSIX n BEKTOPBI 5(4,11,2), B
(1,2,n)neprieH UKy pHBI?)

7. (2 6amma) Jlanel BekTopsl a(-6,0,8), B(-3,2,-6). Hailinute kocwHyC yria Mexmy
BEKTOpaMHU.

8. (2 6amna) Jokaxute, 4yto ueTbipéxyronpHuk ABCJI aBnsercs pomOoM, ecinu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

ﬂOHOJIHI/ITeJIbHaﬂ 4acCTb

Ilpu evinonnenuu 3aoanuna 9 3anumiume Xx00, 000CHOGAHUE PeUIEHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6amma) MakeT kKi1ymMOBI TIpeACTaBICH HAa KOOPJAMHATHOW Iiockoctu. Haiinure
TJI0IIAIb KIIYMOBI (4eThIPEXyTroJIbHUKA), BEPIIMHBI KOTOPOTO UMEIOT KOOpauHATHI (8;0),
(10;8), (2;10), (0;2).

10

2

[

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHuA
OTtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuconomempuueckue pynkuyuu

OobpaszosamenvHble pe3yibmamasl, noodexcaujue nposepke (31emeHmot):
I1P6 1, ITP6 3, I1P6 5, ITPG 14.

IIPy 1, ITPy 6, ITPy 7, IIPy &, IIPy 18, I1Py 19.
OK 1,0K 2,0K 3,0K 4, OK 5, OK 6.
I[IK' 1.2

1.
2.

Teopernyeckne BONPOCHI:
UeMy paBeH yroj B OOUH paauaH?
B kakux 4eTBEpTSIX TPUTOHOMETPUYECKOTO Kpyra (PyHKIUS y=SinX MPUHUMAET

TTOJIOKUTEIbHBIC 3HAUCHUS ?

3.

B kakux 4eTBepTAX TPUTOHOMETPHUECKOTO Kpyra QYHKIUSA Y= COSX IPUHUMACT

OTPULATCIIBHBIC 3HAUCHUA?

4.

PN

9.

10.
11.
12.
13.
14.
15.
16.

[Tponomxkure onpenenenue: «CHHYC OCTPOTO yriia — 3TO...)».
[Tponomxure onpenenenune: «KocuHyc ocTporo yria — 310...».
[Tpomomkute onpenencHue: « TaHTeHC OCTPOTO yria — 3TO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

Uemy paBHO mipou3BeieHHE tgx™*ctgx?

Uemy paseH sin(2x)? ChopMynupyiiTe mpaBuiio BEIYUCICHUS.

Uemy paBen cos(2x)? ChopMynupyiiTe mpaBuiIo BEIYUCICHUS.
[Tepeuncnure TpUroHOMETpUYECKHE (PYHKITUH, YKOKHUTE UX TICPHOIBI.
Uemy paBen niepuos GyHKIHMU y=c0s(4X)?

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

Omnpenenute 001acTh 3HaYeHUsT QyHKIMHN y=3c0s(5X)?

[lepeuncnure ciocoObl pereHus: TPUrOHOMETPUYECKUX YPABHEHHI.
Packpoiite anropurm pemeHuss OQHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHHM

IICPBOI'O IIOPAAKaA.

17.

PackponTe anroputMm peureHus ONHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUH

BTOPOTrO Mnopsaka.

KonTpoabHas padora Ne4
Oo0s3aTeabHAd YACTH

Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npPasuUIBLHBLIL OmMeem U3 Uemovlpex

nPeoI0IHCEHHDIX.

1.1

6amn)B AABC sinC=%. Kakas u3 cropoHn sBnsgercs runoteny3ot AABC?

A) AB; B) AC; B) BC; T) CB.

2.(1

AT,

3.(1

Oayu1) YoM Kakoi ueTBepTH siBisiercst yrou oa=400°?
b) II; B) III; ') I'V.
0ay) Kakve u3 GyHKIUH SBISIIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
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4. (1 6amn) Kakue u3 uncen sSBASIOTCS KOpHeM YPaBHEHHUS COS X :%?

A) X—— b) X—— B) X—— I) X—?

Ilpu evinoanenuu 3a0anuii 5-8 3anumwiume x00 pewieHus U NOYYEHHBLIL OMEEm.
5. (2 6anna)Beruucnure: sing + cosg.

\/_

6. (2 6anna) Haiinure 3HaUeHNE BHIpAKECHUS 4arccos— - 4arcsin(— \/_)
7. (2 6anna) JlokaxuTte TOXACCTBO: 2sin(m/2+a)+ cos(n — 0l)= cos0.
8. (2 6aia) Pemure ypasaenue: sin’ x - 4 sin x + 3 =0.

JlonoaHuTEAbHAS YACTD
Ilpu evinonnenuu 3aoanun 9 3anumwiume Xx00, 000CHOGAHUE peUIEHUA U
NOJIYYeHHbLIL OmeEen.
9. (3 6anna)Pemute cuctemMy ypaBHEHUMN:
X+y=m7
{sin X+ siny =2.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OtBer b A B b 1 2n - | 5t2m, | G 2mmy S+
neZz 2mn),
ne 7z
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3.4 IIpouzeoonas pynkyuu, ee npumernenue

Oopaszosamenvuoie pe3yromamal, noodiexcaujue npogepke (31emMenmot):
[1P6 1, I1P6 4, TIP6 6, I1PG 14.
IIPy 1, ITPy 6, ITPy 7, I[Py &, [IPy 9, ITPy 10, TPy 11, ITPy 18, IIPy 19.
OK1,0K2,0K3,0K4,0K5,0K6,0K7.
TeopeTnyeckne BONPOCHI:
[Iponomxure onpeaenenue: «llocnenoBaTenbHOCT — 3TO...».
[TpuBeauTe npumep apupMeTUYECKON TPOrPECCHH.
[TpuBeauTe NpuMep reOMEeTPUUYECKON TPOrPECCHH.
[TpuBeauTe npuMep OECKOHEYHO YOBIBAIOIIEH r€OMETPUUECKON MTPOTrPECCUHU.
ITponomkure onpenenenue: «lIponsBoaHas — 310...».
Packporite reoMeTpUYECKHUI CMBICI ITPOU3BOTHOM.
[Tponoskure onpenenenue: «KacarenpHas — 310...».
Packpoiite husndeckuii CMbICI TPOU3BOIHOM.
9. Ilepeunciaure npaBuia BEIYUCIEHUS IPOU3BOIHBIX.
10. Yemy paBHA IPOM3BOIHAS CTETICHHON (hYHKIIMH?
11. Yemy paBHa IpOU3BOIHASI TPOU3BEICHHUS?
12. Yemy paBHa IpOM3BOIHASI YACTHOTO?
13. Yemy paBHaA IpOU3BOAHAS CIOKHOU (PYHKIIMU?
14. ChopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIUH.
15. ChpopmynupyiiTe npusHak yoObIBaHUS (QYyHKLIUU.
16. ChpopmynupyiiTe Npu3HaAK TOYKH MAaKCUMyMa (DYHKIUH.
17. ChopmynupyiiTe npu3HaK TOYKM MUHUMYMa (QYHKIIHH.
18. CoctaBpTe a@JIrOpUTM pELICHUS 3a4ad Ha HAXOXKICHUS HauOOJBILIEro MU
HaUMEHbILIEro 3HaYeHUs] PYHKIMH Ha OTpe3Ke?
19. CocTaBbTe airopuT™M HCCICAOBAHHUS W TOCTPOCHHS Tpaduka GYyHKIUUA C
ITOMOIIIBO TTIPOU3BOJHOM.
20. Kak HaiiTu BepTUKAIBHYIO aCUMIITOTY rpaduka GpyHKIIun?

PN R WD =

KonTtpoabHasi padora NeS
Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3ad0anun 1-4 3anuwiume nPAGUNLHBIIL OmMeem U3 Uemblpex

npPeod10HCEHHBIX.
1. (1 6amn) Yemy paBHa mpou3BoaHas QYHKIUH Y=COS>X?
A) y'=—sin’x; B) y’=-2sin’x; B)y’'=-2cos x sinx; I') y'=2cos Xx.
2. (1 6amm)ITo kakoi u3 GOpPMyJ1 BEIYUCIAETCSA NPOU3BOIHAS IPOU3BEICHHS?
A) (hv) =u'+v'y B) () =u'viuv’s B)(3) =50 D)(f(g(x) = (g(x)*g ().

V2 ’
3. (1 6amn)Pemmre ypasuenue {'(x)=0, eciu f(x)=3x% — 6x +4. Boibepute OTBET.
A)1;b)-1;B)4;T) -4.
4. (1 ©Oamm)Ha pucynke wuzoOpaxeH rpaduk NOpou3BOAHON (GYHKUIHUU f(X),
onpenesnieHHo Ha wuHTepBasie (—10;8). Haiiaure KOIMYECTBO TOYEK MaKCcUMyMa
byukuuf(x)aa orpeske [—9;6].
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=[x

=Y

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

Ilpu évinonnenuu 3adanuil 5-8 3anumume x00 pewieHus u nOJIy4eHHbLI OMeEent.
5. (2 Oamnma) MarepuanbHasi TOYKa JBIDKETCS NPSIMOJIMHEWHO TIO 3aKOHY

_ A4 3 442 o
X(T) =1 161 417+ 5t S(F,I[Cx— paccTtosHue OT TOYKHM OTCYE€Ta B MeETpax, [ —

BpeMsl B CEKyHJaX, U3MEpeHHOe C Hadana jaBikeHus). Halimute ee ckopocTh (B M/C) B
MOMeHT BpemeHu! = 3 C.
6. (2 6anna)Ha pucynke n3zo0paxén rpadpuk GpyHkuuy = f(x) u KacaTenbHas K HEMY

B TOYKE ¢ a0cuuccoiixy. Haiinure 3Hauenne npou3BoAHON GyHKIIMUS(X) B TOUKEX,.
A

(X=2)(x+3)<, 0
(x=8)
8. (2 6amna)ccnenosats pyuknuio f(x)=x> — 3x 1 oCTpouTH €& rpadux.

7. (2 6anna)Pemure HEpaBEHCTBO:

JlomoaHUTEALHAS YACTD

Ilpu evinonnenuu 3aoanuna 9 3anumwume Xx00, 000CHOGAHUE peUleHUA U
NOJIYYeHHbLIL Omeemnt.

9. (3 6amna) ®upme «CamoBoa» BBLIENIAIOT yd4acTOK 3eMIM Iiomansio 100 m2.
IIpennararoT 4deThlpe ydacTka pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxoi
y4acToK oa00put aupektop ¢upmbl «CagoBom», YUYHTHIBas, YTO HEOOXOOUMO OyaeT
MIOCTaBUTH 3200p IO IEPUMETPY?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3ajaHus

OTtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)
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3.5 Muozozpannuku u mena épawieHus

Oébpazoseamenvhvle pe3yibmamol, noodaexcauwiue nposepke (I1emMeHmol):
I1P6 1, ITP6 6, ITPG 9, I1P6 10, ITP6 11, ITP6 12, I1P6 14.

IIPy 1, [IPy 12, [Py 13, [IPy 14, IIPy 15, IIPy 16, IIPy 18, IIPy 19.

OK 1,0K2,0K3,0K4,0K5,0OK6,0K?7.

Teopernyeckue BONPOCHI:

NNk W=

[Iponomkure onpeneneHue:
[IponomxkuTe onpeaeneHue:
[Iponomxure onpeneneHue:
[IponomxuTe onpeneneHue:
[Iponomxure onpeaeneHue:
CdhopmynupyiiTe CBONCTBO O MPOTUBOJIECKALINX IPAHAX MapalieenuIesa.
CdopmynupyiiTe CBOMCTBO O AUArOHAJIAX Mapajuieienune/a.

«MHOrorpaHHuk — 3710...».

«IIpusma — 310...».

«IIpAMOYTOIBHBIN NapauIeNeNUIIe] — 3TO. .. ».
«Ky6 —310...».

«ITupamupa — 370...».

8. CdopmymupyiTe CBOMCTBO O JWaroHajdd ©  JUHEHHBIX  pa3Mepax

PSIMOYTOJIBHOTO NIapajuIeIenuIe 1a.

9. Kakas npuszma Ha3bIBaeTCA NPsIMOI?

10. Kakast npu3ma Ha3bIBa€TCs MPABUIBHON?

11. PackpoiiTe MOHATHE «IIPaBUIbHAS MUPAMHIA.
12. Yro Takoe anodema npaBUIbHON TUPAMUIBI?
13. B 4em oTiMuMe MOJTHOM NOBEPXHOCTH MPU3MBI OT MOJHONH MOBEPXHOCTH

nUpaMU/Ibl?

14. ChopmynupyiiTe TeopeMy O BBIYHCICHUH OOKOBOW MOBEPXHOCTH MPSMOM

IIPU3MBL.

15. Chopmynupyiite TeOpeMy O BBIYUCICHUU OOKOBON MOBEPXHOCTH MPABUIBHOMN

IMUupaMUIbl.

16. HazoBute mnpenmeThl U3 Baiied mpodeccuoHaIbHON JEATeNbHOCTH, KOTOPHIE

UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakue MHOT'OI'PAaHHUKHW HA3bIBAIOTCA HpaBI/IJIBHBIMI/I? Hepe‘{I/ICHI/ITe ITPpaBHJIBHBIC

MHOI'OT'PAaHHUKH.

18. IIponoikute onpeaeneHue:
19. IIponoikute onpeneneHue:
20. ITponoikuTe ONpeAEICHUE:
21. IlpopomxkuTte onpenencHue:

«unuHap — 3T10...».

«Konyc —aro...».

«Y CEeYEHHBIN KOHYC — 3TO...».
«Iap — a3T0...».

22. Yto aBasieTcsl BBICOTOM YCEUEHHOTO KOHYyca?
23.YTo ABISIETCA OCEBBIM CEUECHHEM IWIMHAPA, KOHYCA, YCEYEHHOrO0 KOHYCa,

mapa?

24. Tlepeuncnure eAMHUIBI U3MEPEHHS TUIOMIAANA, 00bEeMa.
25.Yemy paBHO OTHOIIEHHE IUIOMIAJEH TOBEPXHOCTEH MOMOOHBIX GuUryp B

IPOCTPAHCTBE?

26. YUemy paBHO OTHOILIEHHE 00bEMOB NOJOOHBIX (PUTYP B MPOCTPAHCTBE?
27. HazoBuTe mnpeaMersl U3 Bailed MpoQEecCHOHATLHON AESTENbHOCTH, KOTOPbIE
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UMEIOT (DOPMBI TEJT BpalllCHHUS.

KoutpoJuabHas padora Ne6
Oo0s13aTeIbHAA YACTD
Ilpu pewenuu 3adanuini 1-4 3anuwiume npaguIbHBIL Omeem U3 UYembvipex

nPeoI0HCEHHDIX.

1. (1 ©Oamn)B kakux eguMHUIIAX U3MEpsieTCs  IUIOIMIAJb  MOBEPXHOCTH
MHOT'OTpaHHUKA?

A) B rpanycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipaycax.

2. (1 6amn) [Tnomaas GOKOBOI MOBEPXHOCTH MPU3MBI BEIYHUCIISACTCS 110 hOpMyJIe:

A) S= S6OK+ 2 SOCH-; B) S60K :POCH*H; B) S= B601< + SSOCH; r) SO0k :2POCH*H'

3. (1 6anm)Yro sBASETCS OCEBBIM CEUCHUEM YCEUEHHOTO KOHYca?

A) paBHOOeApeHHBI TpeyroiapHuk; b) paBHOOenpenHas Tpameuus; B)
IPsIMOYTOJILHUK; [) IpsiMOyTOJIbHAS TpaTeITus.
4. (1 o6amm) Kakas dQurypa mnomydaeTcs TpH BpalieHUH MPSIMOYTOIHHOTO

TPEYTOJIbHUKA BOKPYT OJTHOT'O M3 CBOUX KATETOB?
A) xonyc; b) yceuennsliii konyc; B) nupamuna; I') yceuennas nupamua.
Ilpu evinoanenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJYYEHHbLIL OMEem.

5. (2 6anna) PeOpo ocHOBaHUs MPaBUIBLHON TPEyrojabHON mupaMuibl 3 M, anodema
6M. Haiigure muiomaab 60KOBOM MOBEPXHOCTH MUPAMUJIBI.

6. (2 6anna) Jluaronanp Kyoa paBHa V588. Haiinute ero oobem.

7. (2 6amna) [IpsMoyroJibHUK CO CTOPOHAMHU 8CM U 3CM BpallaeTcs BOKPYT OOJIbIICH
cTopoHbl. Halimute oObem, miomaan OOKOBOW W TOJHOW MOBEPXHOCTEH MOJyYEHHOTO
Tena.

8. (2 Gamna) Berymcinuth MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOUIEro ¢GopMy Imapa
paauyca 0,5 M. B oTBeT 3anuiuTe 4ucio, aeaeHHoe Ha 1.

JlonoJHUTEebHAS YACTh

Ilpu ewvinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE pEUEHUA U
NOJIy4eHH bl Omeent.

9. (3 6amma) Co3mate Monenb KIyMOBI, HMeEromel (HopMy KOMOMHHUPOBAHHOTO
TCOMETPUYECKOTO Teja, BBHIMOJHUATH HEOOXOAMMBIE pacueThl (TUIOMmanah, O0BeEM,
KOJIMYECTBO U BUbI CAKECHIIEB).

[Ipennonaraemeie Moenu KITymO:

¥

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHus
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OT1BeT

27

2744

72
48 T;
64 1
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3.6 Ilepsoobpasnasa hynkyuu, ee npumenenue

OopazoeamenvHule pe3yrvmamal, NOOIEHcaujue nposepke (Ia1emeHmol):

[1PG 1, ITPO6 4, I1P6 6, I1PG 14.
IIPy 1, ITPy 6, ITPy 7, [Py &, IIPy 9, ITPy 10, TPy 11, ITPy 18, ITIPy 19.
OK1,0K2,0K3,0K4,0KS5,0K6,0K?7.

Teopernyeckue BONPOCHI:
[Iponomxute onpenenenue: «Pynkuus F(X) Ha3pIBaercs ... ».
Packpoiite reomeTpruueCcKnii CMBICT ONIPEAEICHHOTO UHTETPAJIA.
[Iponomxkure onpenenenune: «KpuonnHeHas Tpaneuus — 3T0. .. ».
Cdhopmynupyiite hpopmyny Herorona-Jleitbnumna.
B dem 3aknrouaercs oOuuit BU1 Bcex nepBoOOpa3HbIX ?
[IepeuncnuTe npaBusa BBIYUCICHUS HHTETPATIOB.

AN

KonrtpoJuabHas padora Ne7
Oobs3aTebHAS YACTD

Ilpu pewenuu 3a0anuii 1-4 3anuwiume RNPAGUIBHBIIL Omeéem U3 Yemovlpex
nPeo0IHCEHHDIX.

1.(1 Oamn)[ns xakoii w3 ¢ysxkumii  Qyskuus  F(x)=x’-3x*+1  sBusercs
epBOOOPa3HOI?

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

2. (1 6amn) dana ¢pynxuus f(x)= 3x>+1. YUemy pasuaF(1)

A)2;B)4;B)6;T) 1%.

3. (1 6amm) O6mwMit BUA Bcex mepBoooOpa3HbIx A 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)BeruncauTe onpeaeIeHHbI HHTErPa f % xdx.

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 pewienus U NOYYEHHbLIL OMEem.
5. (2 6amna) SIensercsa mu F(x)=x3-3x+1 nepBooOpasnoit s Gpynkmuu f(x)=3(x>-1)?
6. (2 6amna)3anaiite mepBoobpasayro F(x) mus pynkmuu f(x)=3x>-2X, €ClIi U3BECTHEI
koopauHatTel Touku M (1, 4) rpaduka F(x).
7. (2 6amna)Ha pucynke uzobpaxken rpaduxk ¢pyHkuuu y=f(x), ompeaenéHHON Ha
untepBaie (—3; 11). Haiinure naumeHnbiiee 3Hauenue GyHkuuf(x)ua orpeske [2; 9,5].
A

¥y=flz)
3 : "B 5
) LA A 1
NN/ A\
N/ N/
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8. (2 6anmna)Ha pucynke nzobpaxen rpaduk Hekoropoit pynkiuu y=f(x). [lonb3ysce
PUCYHKOM, BBIYUCIIUTE ONPEACIICHHBIA HHTETpaT f ‘;’ f(x)dx.

YA

4 y=f(x)

o [ s s s s s e
i) e e o s e e s s

AOHOJIHHTCJIBHZIH 4acThb

Ilpu ewvinonnenuu 3adanusa 9 3anuwiume x00, 000CHOBAHUE peUEHUA U
NnOYYeHHbLI Omeem.

9. (3 Oawma)Beruucnuth IIOWEAAL KIYMOBI, HNEPUMETP KOTOPOM OrpaHUYUBAIOT
munuu y=0, y=x, y=-2x+6. Pemiuts nByms criocodamu. Cruenarb 4epTex.

JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHus
OtBeT r A b r na x3-x>+4 -3 12 3
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3.7 Cmenenu u kopnu. Cmenennasn pynkyus

OopazoeamenvHule pe3yrvmamal, HOOIEHcaujue nposepke (Iaemenmol):
I1PG 1, ITP6 2, T1P6 3, I1PGS, TTPO6 6, T1P6 14.

[TPy 1, IIPy 5, I1Py 6, ITPy 7, IIPy 8, I1Py 18, ITPy 19.

OK 1,0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:

1. CdopmynupyiiTe onpeenieHne CTeNneHHON QyHKIIUH.

2. Ilepeuncnure cBOMCTBA CTENIEHHON (DYHKIIMH C LIETBIM ITOKa3aTEeIeM.

3. Ilepeuncinure CBOMCTBA CTENEHU C ACHCTBUTENBbHBIM MoKazaTeneM. IlpuBeaure
IIPUMEDBL.

4. Tlepeuncnute CBOICTBA KOPHS HaTypaJibHOU cTenieHu. [IpuBenure npumepsl

5. Ha yto HeoOXomuMoO OOpaTWTh BHHMAHHWE TPHU PEIICHUU HPPAIMOHAIBHOTO
ypaBHEHHUS YETHOU CTENEHU?

6. Uemy paBeH KOpPEHb YETHOM CTEIEHU W3 OTpULATEIbHOTO uncia?l[puBeaure
npuMmep.

7. Uemy paBeH KOpEeHb HEUETHOW CTEMEHH W3 oTpuuarenabHoro yucia? [IpuBegure
IpUMeED.

8. Ha uto croutr oOpaTUTh BHUMaHUE MPU PEIICHUU UPPALMOHAIBHBIX, APOOHO-
PAalMOHAIIBHBIX YPABHEHUU U HEPABEHCTB?

KonrpoabHas padora Ne 8
Oo0s3aTeabHAd YACTH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume nNPAGUILHBIIL Omeem U3 Yemblpex

npPeoI0IHCEHHDIX.

1. (1 6amm)Mexay KakuMu JBYyMSI HATYpaJbHBIMHU YUCIAMU HAXOJUTCS chn0%/1_9?
A)19u20;b5)2u3;B)18u19;I")3 u4.
2. (1 6amn)Onpenenure KOpeHb ypaBHEHUs X>=125
A)3.;b)-3;B)-5;1") 5.
4
3. (1 6amn)PacnonoxuTe B MOPSKE BO3pAaCTaHUSI YUCIIA: 2; 3/3,\/1_7
A)2; 3/3;@1_7; b) 2; W;i/g; B) f/g, 2; W; I \4/ 17; 2; 3/3
4. (1 6amn) YMHOXas 4rclia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. . .7
A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') otHuMaeM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJYYEHHbLIL OMEem.

4558 . 29

a®48

5. (2 6anna)HaliguTe 3HaYeHNE BBIPAKEHUS npu a=7.

(VIZ+/B)*
10++v96

6. (2 6anna)Haiinure 3HaueHUE BHIPAKCHUS
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7. (2 ©Oamnma) PaccrosHme ot HaOmomaTeNns, HaXOJAIIETOCs Ha HEOOIBIION
BBICOTChKHIIOMETPOB Haja 3eMIIEH, 10 HAOII01aeMOM UM JIMHUU TOPU30HTA BBIYHCIISICTCS

o q)opMynel = V2Rh , TneR=6400 kM — paguyc 3emnu. C Kakoil BBICOTBI TOPHU3OHT
BUJICH Ha paccTossHUU 48 kunoMmeTpoB? OTBET BhIPA3UTE B KWIOMETPAX.

8. (2 6ana) Pemure ypaBHenue v —32—-x=2.

ﬂOHOJIHI/ITeJII)Haﬂ 4acCTb

Ilpu evinonnenuu 3aoanuna 9 3anumwume Xx00, 000CHOGAHUE peUleHUA U
NOJIYYEeHHbLIL Omeem.
y =Vx

9. (3 6amma)Pemute rpaduuecku cucTeMy ypaBHEHUH: { y =X

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
OTtBeT b r B B 49 2 0,18 -36 (1; 1)
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3.8 Ilokazamenvnan pynkyus

OobpazosamenvHble pe3yibmamasl, noodexcaujue npogepke (31emeHmot):

I1P6 1, I1PG 2, IIPG 3, ITP6 4, TIP6 5, I1PG 6, IIPG 14.
[Py 1, [Py 5, IIPy 6, [IPy 7, TIPy 8, [1Py 18, TPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckue BONPOCHI:

1. Chopmynupyiite onpeaeneHre nokazareaIbHON PyHKIUH.

2. Ilepeuucnure cBoiCTBa MOKa3aTEIbHON (PYHKIIUU.

3. Ilepeuncnure crnocoObl pelIeHus MOKa3aTeNbHbIX YPAaBHEHHI.

4. Chopmynupyiite MpaBUiIO pelIeHUs IPOCTEHIITNX MOKA3aTEIbHBIX HEPABEHCTB.

5. B 1uem 3akmrouaercs rpaduUecKrii Croco0 peieHus: ypaBHEHUM.

6. [IpuBenute npumep GyHKIIMOHATIBLHON 3aBUCUMOCTH MOKA3aTEIbHOM (PYHKIIUN U3
pEabHOM KU3HMU.

KontpoabHas padora Ne9

Oo0s13aTeIbHAA YACTD
Ilpu pewenuu 3ad0anun 1-4 3anuwiume nNPAGUNLHBIIL OmMeem U3 Uemblpex

npPeod10HCEHHbIX.

1. (1 Gamm)llpm kakom 3HaueHun a (yHKIMS y=a* ObIBaeT Ha Bced oOiacTu
onpeaeneHus?

A) a=§; b) a=8,25; B) a=%; I a=V3.

2. (1 ©Oamm)Ha pucynke wuzo0Opaxén rpadux @ynkuuu Buaaf(x)=a*. Haiigure

3HaueHuef(2).
VA

ol
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6anm) OyHKIUSA 3a1aHa HOPMYIION: f(x)Z(%)X. Uemy pasHo f(-2)?
A) - B)-4;B) 4, T) V2.

1 x—13

_ =3,
4. (1 6ann) Kopenb ypaBHeHI/ISI<9> ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu evinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIYYEHHbLIL Omeent.
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5. (2 6amna) Haiigure kopens ypaBHenus 3X2-5%3%=]2

6. (2 6amna) CKOJILKO LIENBIX PEIIEHUI KMEET HEpaBeHCTBO 1 <7X1<49?
— 25—8x—x2
7. (2 6anna)Haligute Touky Makcumyma pyHKIUN Y :
8. (2 6amna)B xoxae pacnazga paguoaKTUBHOTO M30TOMA €ro Macca YMEHBIIAETCs MO

m(t) = m()-z_t/T,
3aKOHY raemy— HadajJbHasl Macca M30TOIa,/ — BpeEMs, OpoLIeaAIIee OT

Ha4yaJIbHOTO MOMEHTa,] — nepuoj Inoiypacnajaa. B HayanpHbId MOMEHT BPEMEHHM Macca
n3zoromna 184 mr. Ilepmox ero mosypacnanga cocrasisieT 7 MuH. Hanpure, 4yepe3 CKOIBKO
MHUHYT Macca U30Tora 0yet paBHa 23 Mmr.

ﬂOl’[OJ’IHHTeJIbHaﬂ 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwume Xx00, 000CHO6AHUE PEWIEHUA U
ROJIYYeHHbLI Omeem.

-2x=0
9. (3 6aynnma)Pemmure rpaduuecky CUCTEMY YPaBHEHUM: ill X —
JTajIOHBbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
OTtBeT B A B A 1 2 -4 21 (2;4)
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3.9 Jlozapughmur. Jlocapupmuueckan pynkyus

OobpaszosamenvHble pe3yibmamasl, nood1excauiue nposepke (31emeHmot):

I1P6 1, I1PG 2, IIPG 3, I1P6 4, I1P6 5, I1PG 6, I1PG 14.
[Py 1, [Py 5, IIPy 6, [IPy 7, TIPy 8, [1Py 18, TPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeaneCKne BOIIPOCHI:

1. Cdopmynupyiite onpeaenenue aorapupMuyeckon QyHKIMH.

2. Ilepeuncnure cBoiicTBa JorapupMuuecKon QyHKIIHH.

3. Ilpomomxure onpenenenue: «Jlorapudm — 3to...».

4. Yemy paBeH sorapupm npousBeeHus?

5. Uewmy paBeH norapudm 4acTHOTO?

6. IlpuBenure npuMepsl JorapupMUUECKOl CIMpaI B IPUPOJIE U B OKPYKAIOIIEM
MUDE.

7. Ha uyro croutr oOpaTuTh BHUMAaHHE NPU PEHICHUH JIOTAPUPMUUYECKUX HU
YpaBHEHHUI 1 HEPABEHCTB?

8. Tlepeuncnute ciocoObl pemieHus J0rapuPMUIECKUX YPABHEHHI.

9. ChopmymmpyiiTe MNpaBWIO pPEIICHUS  MPOCTEHIHMX  JIoTapu(PMUIECKUX
HEPaBEHCTB.

10. B yeM 3akntovaetcs rpaduueckuii cnocod penieHus: ypaBHEHUI.

11. [IpuBenute mnpuMep (QYHKUMOHAIBHOW 3aBHUCHUMOCTH JIOTapU(PMUUYECKON
(GYHKUMU U3 peanbHOU KU3HMU.

KonTpoabHasi pabora Nel(
Oobs13aTeabHAS YACTD
Ilpu pewenuu 3adanuini 1-4 3anuwiume npPaAGUIbLHBIIL Omeem U3 Yemvlpex
nPeo0IHCEHHDIX.

1. (1 6amm) Kakast u3 ¢yHKIMIA BO3pacTaeT Ha BCei 00J1acTH OnpeieTIeHuUs ?
A) f(x)=logs x; b) f(x)=0,7%; B) f(x)=x* I) f(x)=log: x.
2

2. (1 6amm)Ykaxure ob1acTs onpeaeneHus GpyHkoun f (X) = lg%

A) (-7; 1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); I) (-00; -7), (1,5; +o0).

3. (1 6anm)Pacnonoxute B nopsake Bo3pacranus: log s54; logy50,4,log 5 411'
A) 10g0,5 4, 10g0,5 0,4, 10g0,5}1 5 B) 10g0,5 4;10g0/5}1’. 10g0,5 0,4,

B) 1080,5}1 ;logo504;1ogys54 5 T') log50,4; logol5}1; log54.

4. (1 6amn)Haiigure KopeHb ypaBHeHHH10g4(5 —x)=2.
A)11; B) -11; B) -3; T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 pewienus U NOJYYEHHbLIL OMEem.
5. (2 6anna)Onpenenure 3HaueHue BeipaxkeHus logg2 + loge3 + 2loga4,
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6. (2 6amna) YkakuTe HaMMEHbIIIee 11eJ10€ PEIICHHEe HEPABEHCTBA!
logs(6x —4) > 2.

7. (2 6anmna)HaiinuTe Touky MakcuMyMa GyHKIHH > 8 ln(x + 7) —8x+3.

8. (2 6amma)/lyis oborpeBa MOMENICHHS, TEMIIEpATypa B KOTOPOM TIOIJIEP)KUBACTCS HA
ypoBHe T, =15° uepe3 paauarop OTOIUICHHS MPOMYCKAOT TOpAYyH0 Boay. Pacxon
npoxojsiel yepe3 TpyOy paauaropa Boasl m = 0,6 kr/c. [Ipoxons nmo TpyOe paccTosiHue

X, BOJIa OXJIAKJAeTCsl OT HayajabHOM Temmepatypsl T,=91° no temmeparypel T, npuuém

cm T, — T, Br- B
x = o—log, ——, ¢ = 4200——¢ y =128 h
Y =Ty rpe Kr°C _— Temmo8MKOCTh BOIBI, M-°C_—

ko> durment Temmoodmena, a & = 0,8 — nocrosanas. Haiigute, 1o Kakoii TeMIIepaTyphl
(B rpagycax Llenbcust) oxmanuTcst BoAa, €CIU AIMHA TPpyObl paauaTopa paBHa 144 m.

ﬂOl’[OJ’IHHTeJIbHaﬂ 4acThb

Hpu 6blnOJIHeHUU 3a0anHus 9 3anuwume x00, 000cHOBaHUe pewienusn u

ROJIYYeHHbLI Omeem.

9. (3 6anna)Pemure rpaduuecku cuCTeMy ypaBHeHHﬁ:{y +2x =1og3 135 ~ logs 5.

2y -3x =6
ITAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHusd
OTtBer A r A b 5 3 -6 34 (0; 3)
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OobpaszosamenvHble pe3yibmamasl, nood1excaujue nposepke (31emeHmot):

3.10 Muooswcecmea. Inemenmeol meopuu 2paghos

I1P6 1, T1PG 2.

TPy 1, [IPy 2, [IPy 3.
OK 1, OK 4, OK 6, OK 7.
IK 1.2

NownkLbhe=

8.
9.

Teopernyeckue BONPOCHI:
CdopmynupyiiTe onpeaesieHne MHOXKECTBA.
[Iponomxkure onpenenenue: «O0beIMHEHNE MHOXKECTB — 3TO. ..)».
[Iponomwxkure onpenenenue: «llepeceueHne MHOXKECTB — ATO. .. ».
[Iponomxure onpeneneHue: «PazHOCTh MHOXKECTB — 3TO. .. )».
N300pa3ute oObequHEHNE ABYX MHOKECTB Ha Kpyrax Juiepa.
N300pa3uTe nepeceyeHne TpexX MHOXKECTB Ha Kpyrax Dumepa.

Chopmymupyiite onpeaenenne rpada. Uto Ha3pIBaeTCS BEPIIMHON, peOpoM

rpada?
Kak naiitu crenens BepimmHbl rpada?
HazoBuTe OTAMYUTENBHBIE YEPTHI TOJIHOTO U HEMOJIHOTO TpadoB.

10.Ha3oBuUTE OTIMYUTEIBLHEIC YCPThI CBA3HOI'O U HECCBA3HOI'O Fpa(l)OB.

KonTtposabsHas padora (Nel3)
Oo0s13aTeIbHAA YACTD

Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npasuIbHLIL OmMeem U3

nPeoI0HCEHHDIX.

l.

(1 6aym) Kakas onepanust n3o0pakeHa Ha kpyrax Diinepa?

Q.

A) £=AUB; B) £=AnB; B) £ = A\8; T) E=A-B.

2. (1 6amn) Kakoit rpad npeacrasien?

A) nonubiil; b) Henonuelil; B)  IEPEBO; I') HyneBoi.

3. (1 6amnn) ITsaTepo pabounx BCTPETUIIUCH MIPHU BHICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEro OBLIO CIEIaHO PYKOIOKATHIMA

A)10;Bb) 11;B)5;T) 6.

4. (1 6amn) Onpenenute CTENICHb BEPITUHBI B:

E

A

F

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

uemoslpex
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Ilpu evinonnenuu 3a0anuit 5-8 3anuwiume x00 pewteHus u NOJIYYEeHHbLI Omeem.

5.(2 6amna) 1. Jlanbr 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumute 1 n300pasute rpaduuecku HOBoe MHOXKECTBO E: a) £=AUS ; 0)E=ANS.

6. (2 6anna) Konmunel [1Py3bs 3aHUMAaIOTCS KaKUM-HUOYIb BUAOM criopTa. 14 U3 HUX
yBiekatTcs ¢pyroonom, a 10 — Gackerbosiom. M TOIBKO JBOE YBICKAIOTCS U TEM U
[IPyrum Bugom cnopra. Ckoneko [IPy3eit y Tomm?»

7. (2 6anna) Ha pucyHke — cxema Jopor, CBSI3bIBAIOLIMX ropojickue nmapku A, b, B,
I', [, E. TTo xaxxa0i1 1opore MoKHO JBUTaThCS TOJIBKO B OJTHOM HANpPaBJICHUH, YKA3aHHOM
ctpenkoil. CKOJNBKO CYIIECTBYET PAa3IUYHbBIX n}geﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6anna) MoxHO M HapUCOBAaTh M300paXXEHHBIN Ha PUCYHKE Ipad He OTphbIBas
KapaHaIl OT OyMaru v mpoBo/is Kaxa0e pedopo poOBHO OJUH pa3?

AOHOJIHI/ITCJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHOBAHUE peUleHUA U
nOYYeHHbLIL Omeem.

9. (3 6anna) IlepByto UM BTOPYIO KOHTPOJIbHBIE pabOThI MO MAaTE€MaTUKE YCIEITHO
Hanmucau 33 CTyJEHTa, NMEPBYIO WIH TPETbIO — 31 CTyIEHT, BTOPYIO WM TPEThIO — 32
ctynenta. He menee AByX KOHTpOJIbHBIX PaOOT BbImoJHUIU 20 cTyaeHToB. CKOJBKO
CTYJICHTOB YCIHEIIHO PEIIUIU TOIBKO OJHY KOHTPOJIBHYIO padboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHuA
OtBer B b 10 T - 22 8 HET 18
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3.11 Dnemenmol KOMOUHAMOPUKU, CHMAMUCIUKU U MEOPUU 8ePOAMHOCMell

OobpaszosamenvHble pe3yibmamasl, nood1excaujue nposepke (31emeHmot):

I1P6 7,
[Py 1,

[1P6 8, I1P6 14.
[TPy 2, I1Py 3, I1Py 4, 1Py 12, ITPy 13, [Py 14, ITPy 18, I[Py 19.

OK 1,0K 2,0K 3, OK 4, OK 5.
IIK 1.2.

1.
IIpUMEp.
2.

O NN B W

9.
10.
11.
SBJICHUSIX.
12.
SBJICHUSIX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

TeopeTnyeckue BONPOCHI:
[Ipopomxure ompexnenenue: «CnydaitHoe coObiTuEe — 3TO...». [IpuBenure

[IpuBeauTe npuMep JOCTOBEPHOTO COOBITHSI.

[IpuBenuTe mpuMep HEBO3MOKHOTO COOBITHSI.

[Iponomxkure onpeneneHue: «BeposSTHOCTh CIy4alHOTO COOBITHS — 3TO. .. )».
CdopmynupyiiTe npaBuiIo HAXOXKACHUS CIOKEHUS BEPOSITHOCTEH.
ChopmynupyiiTe npaBuIo YMHOKEHHS BEPOSITHOCTEH.

Kak nHaiitu cpennee apudmMeTnyeckoe YUCI0BOro psaa?

Kax HaliTu MmeauaHy 4ucioBoro psaa?

Kak Bprumcisiercs pazmax 4uciIoBOro psaa?

J5is 9ero HyXHbI AMarpaMmsbl, rpaguku? Ilepeuncnure BUABI AUArpaMM.
[IpuBeaute mpuMepsbl MPOSIBICHUS 3aKOHA OOJBIIMX YUCENT B MPUPOTHBIX

[TpuBeauTe mpuMepsl MPOSBICHUS 3aKOHA OONBIINX YUCEN B OOIIECTBEHHBIX

Uto n3ydaeT craTUCTUKA?

[Iponomxure onpenenenue: «CodyeTaHue — 370...».
[Iponomxure onpenenenue: «Pa3menmenne — 3To...».
[Iponomxure onpenenenue: «llepectaHOBKU — 3T0...».
[IpuBenure npuMep MHOXKECTBA U3 PEATIbHON KU3HU.
[IpuBenuTe npuMep onepanuu NeEPeceUeHUss MHOKECTB.
[IpuBenuTe npumep onepanuu 00bEAMHEHUSI MHOKECTB.
[IpuBeauTe npumep onepanuu pa3HOCTH MHOKECTB.
Packpoiite noHsTus «rpad», «IepeBoy, «IHUKID.

KonrtpoJuabHas padora Nell
Oo0s13aTeILHAA YACTD

Ilpu pewenuu 3a0anuin 1-4 3anumiume npasuIbHLIL OMEem U3 Yemblpex
npPeoI0HCEHHBIX.

1.

(1 o6amn) KomOuHatopuka— 3TO pa3fen MaTeMaTHKH, OTBEUYAIONIUMN Ha

BOTIPOCHI CKOJIBKUMH CIIOCO0AaMH, MOXHO BEIOPATh SJIEMEHTHI ...
A) 3a7aHHOTO KOHEYHOTro MHOXKecTBa; b) OeckoHewHoro mHokecTBa, B) moboro

MHOXKCCTBA,

I') uppanmioHanbHBIX YUCEN.

2. (1 6amn) CoenuHeHus U3 n 3JeMEHTOB, oTiaudaronuecs [IPyr ot [1Pyra Tonbko
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HOPSIAKOM PACIOJIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAIOTCS:
A) nepecranoBkami; b) couetanusamu; B) pasmenienusamu; [') komOMHAIIUSIMU.
3. (1 6ann) Yucno Bcex BO3MOXKHBIX pa3MeIlleHU BBIYUCISIETCs o (hopmyJie:
m _ . m _ . m_ nl | m _
Ay Al'l=n(n-m); B) Al'l=n(n-1).m-m+1); B) A} = N A =

n—m)!’

n(n+m)

4. (1 6amn) I'pynmupoBka — 3710. ..

A) ymopsijoueHue eIUHUI] COBOKYITHOCTH MO TMpU3HAaKy; b) pasOueHue emnuHMIl
COBOKYMHOCTH Ha TPYyNNbl MO Mpu3HAKY; B) o0000menue enuHudHbIX (aktoB; I)
000011I€HHE €TUHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwienus u NOJYYEHHbLIL OMEEm.

5. (2 6amma)B cpenqnem u3 2000 camoBBIX HACOCOB, MOCTYMUBIIUX B MPOJAXy, 6
noarekator. Haligure BEpOATHOCTh TOr0, YTO OAMH CIyYailHO BBIOPAHHBIN 1J11 KOHTPOJIS
HacoC HE IMoJaTeKaeT?

6. (2 6amna)CpaBHUTH BCXOKECTh CEMSIH JIIOOBIX TPEX BUAOB OJHOJETHUX I[BETOB 32
nocnenuue 3 roga. CocTaBUTh IMarpamMmy 1o HalJAeHHbIM JaHHbIM. CIenaTh BBIBOIBI.

7. (2 6amna) L{BeToBOY MPEIIOKUIN YKPACUTh KIIyMOY IIBETaMHU, UCIIONB3Ys 3 BUAA.
CKOJIbKO pa3iu4HbIX BaPUAHTOB €CTh y IIBETOBOJIA, €CIIM €CTh BHIOOP M3 5 BUIOB pa3HOU
paccaini?

8.(2 6anna) CKOIBKUMU CIIOCOOAMU MOYKHO MTOCAANTh 4 KyCTapHUKA B OAUH P’

AOHOJIHI/ITCJILHEIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anumume x00, 000CHO6AHUE peUWleHUA U
NOYYeHHbLIL Omeem.

9. (3 6amna) YToObl MOCTYNHUTh B MHCTUTYT Ha CHEUUAIBLHOCTH «Mactep caaoBo-
NapKOBOTO U JIAHJIIA(QTHOTO CTPOUTEIBCTBA», AOUTYPUEHT JoJkeH Habparh Ha EI'D He
MeHee 70 OamioB MO KaxAOMy M3 TPEX MNPEeIMETOB— MATEMAaTHKa, PYCCKHM S3bIK U
MHOCTpaHHbIM sA3bIK. UTOOBI MOCTYNHUTh Ha chneuuasbHOCTh «Kommepuus», HyKHO
HaOpaTh He MeHee 70 OayuIoB MO KaXA0My M3 TpPEX MPEeIMETOB— MaTeMaTHKa, PyCCKUHI
A3BIK U OOIIIECTBO3HAHUE.

BepositHocTh TOro, uro aOuTypueHT 3. MNOIyyuT He MeHee 70 OamioB 1O
MaremaTuke, paBHa 0,6, o pycckomy si3biky— 0,8, 1o mHOCTpaHHOMY SI3bIKy— 0,7 H 1O
ob6mmectBo3Hanuio— 0,5.

Haiigute BeposATHOCTH TOrO, 4TO 3. CMOXET MOCTYMUTh XOTA Obl Ha OJHY U3 JIBYX
YIOMSIHYTBIX CIIELIMAJIBHOCTEN.

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBer A A B A 0,997 - 10 24 0,408
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3.12Ypasnenusn u nepasencmea

Oobpazoeamenvnvle pezyromamol, nooaexcaujue npoeepke (31emMennvl):
[1P62, ITP63, ITP6 14.

IIPy 1, ITPy 5, ITPy 6, 1Py 7, IIPy 8, I1Py 11, IIPy 18, ITPy 19.

OK 1,0K 2,0K 3,0K 4, OK 5, OK 6.

TeopeTnveckne BONMPOCHI:
UTto Ha3bIBaeTCsl ypaBHEHUEM?

YT0 3HAYUT pelINTh YpaBHEHUE?
UYT0 Takoe KOpEHb ypaBHEHHUS ?
Urto Ha3bIBAETCS HEPABEHCTBOM?
UTO 3HAYUT PEMINTH HEPABEHCTBO?
B ueM 3akiroyaeTcsi «METO UHTEPBAIOBY ?
Yro Ha3pIBaeTCA PEIICHUE CUCTEMbI YPAaBHEHUM?
YTo 3HAUYUT PELINTh CUCTEMY YPaBHEHUI?
9.  Ilpu pemieHuu Kakux ypaBHEHHI U HEPABEHCTB, CJIEyEeT OOpaTUTh BHUMaHUE
Ha 00JIaCTh AOMYCTUMBIX 3HAUYEHUI?
10. Ilepeuucnure ciocoObl pelIeHUs YpaBHEHUH.
11. Tlepeuncnure cmocoObI pEIICHUS CUCTEM YPaBHEHUH.

XN R W=

KontpoJuabHas padora Ne 12
Qos3aresbHASA YACTh
IIpu pewenuu 3a0anuii 1-4 3anuwiume npPaguIbHBIL oOmeem U3 UYemovlpex

nPeOI0HCEHHBIX:
1. (1 6amn) Kakoe u3 uucen siBnsercs KopHeM ypaBHeHuUs logy(x+1)=1
A)-1;b)2;B) 1; 1) 0.
2. (1 6ann) Kakue u3 ypaBHEeHU UMEIOT 00Jiee OJHOTO KOpHS?
A) x2-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6anm)Onpeenure Bux ypaHenns ¥ 52 — X = 2.
A) munerinoe; b) kBaapartHoe; B) uppanronanbHoe; ') paiimoHaibHoe.

4. (1 6amt)OnpenennTe HAMMEHBIIEE [EI0e PELICHIe HepaBeHeTBa 5 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJYYEHHbLIL OMEem.
5. (2 6amta) Haiinure kopens ypasHenns | x-3 | =2

x—y=28,
6. (2 6amna)PemuTe cucTeMy ypaBHEHUI {2x "% _ 16,
2x% — 5x
— < X
x—3

7. (2 6anna) Pemure HepaBEeHCTBO
8. (2 6awra)Pemute ypaBHeHHE (2X — 3)\/ 3x% - 5x — 2=0
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ﬂOHOJIHI/ITeJIbHaﬂ 4acThb

Hpu 6blnOoIHeHUU 3a0anus 9 3anuwume x00, 000cHOBaHUe peuwienusn u
n0lelleHHblﬁ omeem.

2sin®x — \/gcos (g —X

=0.
9. (3 6anna)Pemure ypaBHeHUE ) . YKaXUTE KOPHU

3r
— 37| .
ATOTO ypaBHEHMUsI, MPUHAJICIKAIIUE OTPE3KY l 2
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
Omser | B | A, | B | A |1;5] (10:2) |(—oo; O]U[2; 3| -1; 2%7?”78?”,3,1_
B 6
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3.13 MamemamuuecKkuil nPAKmuKym
Oopaszoseamenvusie pe3yromamal, noodexcaujue npogepke (31emMennol):
[1P6 2, I1P6 3, TIP6 14.
IIPy 1, ITPy 5, I1Py 6, IIPy 7, IIPy 8, I1Py 11, IIPy 18, I1Py 19.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.
[K 1.2

TeopeTnyeckne BONPOCHI:
UYto Ha3bIBaeTCs MaTpULIEH?
Yrto Ha3bIBAETCS ONMPENETUTENEM BTOPOTO, TPETHETO MOPSIKOB?
Yro npencrapisger coO0r yucio 1?7
Kaxoe uncno Ha3bpIBatOT KOMITJIEKCHBIM ?
Kak HaiiTn MOy Ib KOMILUIEKCHOTO yncia’?
Kak HaliTu apryMeHT KOMIUIEKCHOTO 4Kciia?
Kakue cymectBytoT pOpMbI KOMIUIEKCHBIX YUCEN?
[lo xakuMm TpaBUIaM OCYHIECTBISIOTCA JEHUCTBUSI HaJ KOMIUIEKCHBIMH YHCIAMU B
TPUTOHOMETPUUYECKOI opMe: MPOU3BEICHUE, BO3BE/ICHUE B CTEIIECHD, Je/ICHUE?
9. Ilo kakuMm mTpaBUJIaM OCYUIECTBIIAIOTCA JEUCTBUA HaJ KOMILUIEKCHBIMU YHUCJIaMHU B
MOKa3aTeJIbHOHN (opMe: MPOoU3BeICHIE, BO3BEICHUE B CTEIICHD, AICHUE?
10. Yro HazeiBaetcs rpadom?
11. late onpenenenwne rpada.
12. Kakue aetanu npu n3o0paxeHuu rpada He BaXKHbI?
13. Uto Ha3pIBa€TCA MapUIPyTOM, LEMNbIO, IUKIOM?
14. Yto Ha3biBaeTcs n-pakropuaaom?
15. Kakue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMH, IIPOTUBOIOJIOAKHBIMH, HE3aBUCUMBIMH,
3aBUCUMBIMU ?
16. Uto Ha3bIBaE€TCA YCIOBHOM BEPOATHOCTHIO?
17. ChopmynupyiTe TEOPEMBI CIIOKEHHS U1 YMHOKEHUSI BEPOSITHOCTEH.
18. Kakas BenmrunHa Ha3bIBAE€TCS CITy4alHOU?
19. Kakas ciyvaiiHasi BETUYMHA HAa3bIBAETCS TUCKPETHOM ?
20. Onumute cxemy bepuymnu. Kakuwe snemeHTapHbIe COOBITHS MOBTOPSIOTCS B ITHX
onbITax?
21. 3anummute Gpopmyny beprymu.
22. Yto Ha3bIBAaETCS 3aKOHOM PaCIpeAeNICHHs] CITy4ailHON BETUYMHBI?
23. Kakoii 3ak0H pacnpeiesieHus] Ha3bIBaeTCs ONHOMUATIbHBIM?

XN R W=

KonrtpoJuabHas padora Ne 13
Oo0s3aTeabHAd YACTH

4 -2 5
1. Beluucnure onpeaenuTenb D= 2 3| ¥ €ET0 MUHOp M,,.
-1 3 0

150051

38



o o . 1x, - 5x, =10,
2. Haiigute penieHue CUCTeMbl TUHEUHBIX YPABHEHUH | :
i2x, +4x, =12

500041

3. Ha KoOpIMHATHOM MJIOCKOCTH JIaH TPEYTOJIbHUK BEPITUHBI, KOTOPOTO PACIIOIOKEHBI B

touka A (0; 0), B (5; 3) u C (4; 4). HaifTu moiaib JaHHOTO TPEYTrOJbHUKA.
YO

ciy

X2
4. OnpeaenuTe Yucio pedep, MHITUACHTHBIX BEPIIMHE X5~

5. IIpou3BOaWTCS MCIBITAHWE AETAIW HA HAJAEKHOCTb. BepoATHOCTH OTKa3za Jeranu 3a
Bpemsi wucneiTanuss paBHa 0,3. CocTaBUTh OMHOMHMAIBbHBIA 3aKOH paclpeneieHus
CIy4alHOU BeIWYMHBI X — UYHCJIO OTKAa3aBLIMX JETAJIEHd U3 TPEX, NOABEPrHYBIIUXCS
ucnbITaHmio. HaiiTy yucioBblie XapakTepucTyky 31oi Bemmuunpl: M (X) | DY) s (X)

NN

Nmerotcst 20 cBeToopoB HA cKiiazie, 5 U3 KOTOPhIX yeThipex3Haunble. Haynauy Gepyt 3
ceeropopa. CoCTaBUTh 3aKOH pacIpeiesieHus CIy4dailHOM Beau4uHbl X - YHCIa
YeTBIPEX3HAYHBIX ~ CBETOPOPOB, OKa3aBIIMXCS B  BbIOOpke. HalTu  ducrnoBbie

XapakTepuCcTUKH 3T0it Bemmuuusr: M (X) | D(X) s (X)

6. Halimute KOMIUIEKCHOE W MOJIHO€ CONPOTUBIICHUE LENH, €CIU JaHbl KOMIUIEKC
HaMpspKCHUS (&:16,5 +40; 1 TOKa A=50+3 J . 3aIMIIUTE ypaBHEHNE TOKA.

NN
P

: . : »
Janpr xommnexc Hanpsokenus [ ] =305 ;1 wommexe toxka [ =152

Haiinure koMIuiekc

COIIPOTUBJICHHA.
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3. ®oHJ OLIEHOYHBIX CPEACTB JIA PyOesKHOro KOHTPoJis (mo urtoram 3.1 — 3.4)

Oopaszoeamenvhule peynvmamal, HoO1eHcauwjue nposepke (Ia1emenmot):
I1P6 1, I1P6 3, TTPG 4, T1P6 5, T1PG 6, ITP6 9, ITP6 11, ITPG 12, TIPG 14.

ITPy 1, ITPy 6, ITPy 7, 1Py &, [1Py 9, I1Py 10, ITPy 11, ITPy 14, ITPy 15,
[TPy 16, ITPy 17, I1Py 18, ITPy 19.

OK1,0K2,0K3,0K 4, 0K 5, 0K 6,0K7.

IK 1.2

Oo0s3aTeabHAA YACTD
Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasuibHLLIL OMEEM U3 Uemblpex

nPeoN0IHCEHHDBIX.
l. (1 6amn) Hanel touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl HUMEET
cepenuHa 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) Ilpsmeie AB u C]I mapamnensubie. Kakoe pacmonoxeHrne uMeroT
npsmbele AC u B/[?
A) mnapamnensHble; b) mnepnennuxynspasie; B) ckpemuBarorcs; )

NepeceKaroTCsl.
V3
COS — = —.
3. (1 6amn)Haitaute KOpeHb ypaBHEHUS: 6 2 B orsete 3anmmmuTe
HauOOJBIINN OTPULIATEIBHBIN KOPEHb.
A)-3;b5)0;B)-2;T) -1.
4. (1 oO6amm)Ha  pucynke  wu300pakeH  rpaduKk  TPOU3BOJHOMN

bynkuuny=f(x).Ilpu kakoMm 3HaueHUU X GYHKIUS TPUHUMAET CBOE HAMOOJbIIEE

3HAYEHHE Ha oTpe3ke[-4; -2] ?
|1I

M-y = fi(x)

=Y

0| 1

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

Ilpu evinonnenuu 3aoanuii 5-8 3anuwiume x00 pewteHus u NOJAYUEHHOL
omeem.

5. (2 Oamna) BepxHue KOHIBI JIByX BEPTUKAJIbHO CTOSIIUX CTOJIOOB,
YIAAJIEHHBIX HAa paccTosiHue 4 M, COCAMHEHBbI MEepeKIaauHol. BricoTa oaHOrO
cronba 10 m, a [1IPyroro 7 m. Haligute myinHy nepexiaauHbl.

6. (2 G6amma) Hauwer uwetsipe touku: A(0,1,1), B(1,-1,3), C(3,1,0) 14(3,2,2)



Joxaxwure, uto orpe3ku AB u CJl nepneHauKyaspHBbI.

7. (2 6amnma) Jlpurasch co CKOpocTbloV = 3m/C, TpakTOp TAIMT CaHU C
cunoit F=40 xH, nanpaBieHHON MOJ OCTPHIM YIJIIOMUK TOPHU30HTY. MOIIHOCTB,
pasBHuBaeMas TPaKTOpoM, Bhiumcisercs 1o ¢opmynelN = F U cos O .Haiigure, npu

kH-m
KaKoM yTJIeU(B rpaaycax) 3Ta MOIIHOCTh Oynet paBHa 60 kBT (kBt—»310 € ).

8. (2 Oamma) MarepuanbHas TOYKAa JBIDKETCS MPSMOJMHEHHO TIO
3akoHyX(t)=t>-13t+23(rmex — pacCTOSHUE OT TOYKH OTCYETAa B METPaX,! — BpPEMs
B CEKyHJaX, U3MEPEHHOE C Havajla JBWXEHUs). B kakoil MOMeHT BpeMeHHU (B
CEKyHJIaX) €e CKOpOCTh Obliia paBHa 3 m/c?

AOHOJ]HI/ITGJILHaH 4acTb

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO8aAHUE pPeUleHUs U
NOYYEeHHbLIL Omeem.

9. (3 6anna) Pa3ouTh UBETHUK NPSIMOYTOJbHON (HOpPMBI (OTHOLIEHUE CTOPOH
2:3) Ha YacTH PA3IUYHOM IUIOMIAAU. YKAXXUTE Pa3HbIM LIBETOM MapajijiesibHbIE,
NEePHEeHAUKYJIIpHbIE, CKpEeLIMBaIOIIMecs] OTpe3ku. PaccuuTaTh KOJIMYECTBO
Ca)KEHLIEB L[BETOB JUIsI KaxXJaoro cexkropa. OPopMUTH cXeMy IBETHHKA (MOXHO
UCIOJIb30BaTh KOMIbIOTEp). Hanmpumep

JTAJIOHBI OTBETOB:

Howmep
3aaHus

OTBer A I r b 5 - 60 8 -




4. ®oHJ OLEHOYHBIX CPEICTB IJIsl MPOMEKYTOUHOI aTTecTanmnu (IK3aMeH)

Ha BbImosiHEHHWE NUCHMEHHOW SK3aMEHAIMOHHOW palbOThl MO MaTeMaTHUKE
naercs 3 actpoHomudeckux yaca (180 MuHyT).

DK3aMeHallMOHHasi paboTa COCTOMT MX 2-X YacTeil: oOs3aTelbHOM U
JIOTIOJIHUTEIIbHOU.

OOs3aTrenpHas 4acTh COACPKUT 3aJaHUS MUHUMAJIBHOTO 0053aTeIbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS 4aCTh — O0OJIEE CIIOKHBIC 3a/1aHHUS.

[Tpu BbITIOJIHEHUU 3aJ]aHUH 00s13aTEIBLHON YacTH TpeOyeTcs MPEACTaBUTh X011
pelieHnsl U yKa3aTh TOJYyYEHHBIH OTBET. 3a MPAaBWIBHOE BBIMOJHEHHUE JIFOOOTO
3aaHusl U3 00s3aTeNIbHOM 4YacTh oOywaromuics mnony4daete oauH Oamn. I[lpu
BBITIOJIHEHUH 3aaHUS U3 IOMOJIHUTEIFHON YacTH HEOOX0IMMO TTOJAPOOHO OMUCATh
XOJ1 peuieHus U JaTh OTBeT. [IpaBUiIbHOE BBINOJHEHHUE 3aJaHUN JOMOJHUTEIIbHOM
94acTH olleHuBaeTcs 3 Oayutamu niu 1-2 6amiamMu 3a YaCTHYHOE PEIICHNE.

Banibl, mosyyeHHbIE 32 BCE BHITIOJIHEHHBIE 3a/IaHUs], CYMMUPYIOTCSL.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIbHOU cucmeme

Ommemka Yucno bannos,
Heooxo0umoe 015 NOJaY4YeHUs OMMENKU

«3» (v008.) 0-9

10-14
«4» (xopouwo) (He meHee 00H020 3a0anus
U3 0ONOAHUMENbHOU YacmiL)

bonee 14
«5» (omauuno) (He menee 08yx 3a0arHull
U3 0ONOJHUMENbHOU YaACmiL)

Oopaszosamenvhvle pe3yiomamol, nodaexcauiue npogepke (1emenmot):
I1P6 1, ITP6 2, I1P6 3, T1PG 4, I1P6 5, I1PG 6, I1P6 7, I1P6 8, ITP6 9, T1P6 10,

[1P6 11, TTPG 12, ITP6 13, TTPG 14.

ITPy 1, ITPy 2, ITPy 3, IIPy 4, ITPy 5, IIPy 6, ITIPy 7, IIPy 8, ITIPy 9, IIPy 10,
ITPy 11, ITPy 12, ITPy 13, ITPy 14,I1Py 15, ITPy 16, TPy 17, ITPy 18, ITPy 19.

OK 1,0K 2, OK 3, 0K 4, OK 5, OK 6, OK 7.

K 1.2




pruepbl 3K3ameuauuonubzx3a0auuﬁ 6 Ouneme no mamemamuke

- puimaa Hpusl'YIIC

PaccmoTpeno npenmerHoit YTBEPX/IAIO:

7 )
(IIMKII0BOM ) KOMHCCHEH IK3aMeHaUHOHHDbIIH futer Ne _ 3am. mupekTopa mo YP

IIporokom Ne Jucuuminna: MareMaTuka
113 2 20_ T. (I)I/IO
I'pynma: «“ ” 20 T
IIpencenarens [TIK Cemectp - 2
dUO

1. Hansl Touku A(3,1,6), B(-1,5,2). Haiinute koopauHatel cepenuHbl orpe3ka AB — Touku M?
(1 6amm)

2. Mans! Touku A(3,1,6), B(-1,5,2). Haiinute koopanHaTel U anuHy BekTopa AB. (1 6amr)
3. HaiinuTe KopeHb ypaBHEHUs: Sin2x = % (1 6amn)

4. Haittu 10cos 2a, ecnu coso=- 0,2. (1 6ayn)

5. Cpenuss nuHUA Tpanenuu paBHa 21, a MeHbIlee oOCHOBaHKE paBHO 8. Haiinure Gonbiee
OCHOBaHHe Tparenud. (2 6amna)

6. Haiinure Bektop c=3a +2b-d, ecmu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6amna)

7. YOpocTuTsb BelpaxkeHue: sinx cos xctgx — 1. (2 6anna)

8. BBIUMCIUTD CyMMY U Pa3HOCTb 33JJaHHBIX KOMIUICKCHBIX YHceN: Z1=-4+1, z,= 1-3i. (2 Oanna)

9. Pemiuts CJIAY metonom Kpamepa:

ix+2y =2

%2x— y =7

(3 6amnna)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIOOii, 5 ¢ BapeHbeM u 4 ¢ BumHen. FOmst Hayrazg
BBIOMpAET OMH MUPOKOK. HaliiuTe BEpOSATHOCTH TOTO, YTO OH OKaXKETCSI C BHIITHEH.
11. (1 6ann)Haiinute 3HaueHue BelpaxkeHus logy2 + log, 32

V7-6x=7

13. (1 6ann) Pemure HepaBeHCTBO 27> 64. B OTBET 3alMIINTE HAMMEHBILEE MOJIOKUTETLHOE
eJI0e YHCIIO.

12.(1 6ann)Haiinure KopeHb ypaBHEHUS

x+2

1
Ix-12 4

14. (2 6ann)Haiinure KOpeHb ypaBHEHUS

15. (2 6aan)HaiiauTe npou3BoaHyI0 GYHKIUU B TOuKe X=01V ZZX fo6x® +7x- 1




16. (2 6ann) LiBeTHHK, ODOPMIICHHBIN 0 MHAWBUIYATLHOMY 3aKa3y, UMeeT (GopMy IHIMHIPA.
Bricota nBetnmka 35 cm, nuametrp ocHoBaHUsA 20 cM. CKOJIBKO 3eMJIM HEOOXOAMMO MPUBECTH,
4TOOBI I[BETHUK OBLT 3aM0JHEH MOJHOCTHIO. B OTBET 3amuimTe 4yucio, nenennoe Ha .

17.(2 6anna)Beraucnure mIOMaaAb 3€MJIM, OTBEJACHHOTO MOJ KIyMOy, MEPUMETP KOTOPOTO
OrPaHUYMBAIOT JHHUM Y=X>-2X-2 U y=-x>+2. Bemonnute ueprexk. OTBET maiite B KBaJpaTHHIX

MeTpax.
19. (36anna)Penure ypasrenue:log?, x-4logyx+3=0

[IpenomaBaTenp /



