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1. Pe3yasbTarbl 00ydyenus, perjaamentuposanabie PI'OC COO ¢ yuerom PI'OC
CI1O0

JIncuMmanHapHablie (MpeaMeTHbIe) pe3viabTaThl oTpaxkanT (najuaee - [1Po6):

—I1P61Biianenne MeronamMu 10Ka3aTenbCTB, AITOPUTMAMU PEIIEHUS 3a7a4; YMEHHE
(opMyIUpOBAaTh ONPEIEICHUS, AaKCHOMBbI M TEOPEMBI, NPUMEHATh MX, IPOBOAUTH
JIOKa3aTeJIbHBIE PACCYKICHUS B XO€ PELICHUS 3a]1a4;

—I1P62 YMeHue onepupoBaTh MOHATUSAMU: CTETIEHb YHUCIIA, JIOTApU(M YHCTIa; YMEHUE
BBIIIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAXKEHUW CO CTENEHSIMH H
norapupmMamu, mpeoOpa3oBaHus TPOOHO-PANMOHATHLHBIX BEIPAKCHHIM;

—IIP63 VYMEHHME OIEepUpPOBATH IMOHATHSAMU: PALMOHAJIBHBIC, HWPPALMOHAIBHBIC,
MOKa3aTelbHbIE, CTENEHHBIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKHUE YpABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

—I1P64 YMeHHE OlepupoBaTh MNOHATHAMM: (YHKUUS, HENnpepbiBHAs (yHKIUS,
OpOU3BOAHAs, IEpBOOOpa3Has, ONpEACNCHHBIM  WHTErpajl; yMEHHE  HaXOIUTh
MPOMU3BOAHBIE  DJIEMEHTAPHBIX  (DYHKIMI, HCHONb3ys  CIPABOYHBIE  MaTepHUabl
MCCJIE0BATh B IPOCTEHIINX ClTydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOIUTh HAMOOJIbIINE
Y HaUMEHbIINE 3HAYCHUS (DYHKLHI; CTPOUTH IpapMKU MHOTOUJIEHOB C MCIIOJIb30BAaHUEM
arrapara MaTeEMaTHYECKOTO aHAIN3a; MPUMEHATh IPOU3BOJHYIO IIPU PEIICHUM 3a7ad Ha
IBUKEHUE; peliaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l Ha HAMOOJIbLINE U HAUMEHBIINE
3HA4YECHUS, Ha HaX0XKJACHUE IIyTH, CKOPOCTH U YCKOPEHUS;

—I1P65 YMeHHue OnepupoBaTh MOHATUSIMH: pallMOHaIbHAs QYHKIMS, MOKa3aTeIbHas
(GyHKUUMS, cTerneHHas QyHKUuud, Jjgorapudpmuyeckas (QyHKLIHS, TPUTOHOMETPUYECKUE
¢yHKUuMK, O0OpaTHble (YHKIUU; yMEHUE CTPOUTHh TpadUKU HU3YYEHHBIX (QYHKIUH,
MCIIOJIb30BaTh TpapUKK MPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3aaa4
U3 JpYyrux Y4eOHBIX NMPEIMETOB U 3aJad U3 PEAIbHOM >KU3HM; BbIpaxaTh (hopmyiaMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU;

—[1P66 YMEHHE pellaTh TEKCTOBBIE 3aJa4d pPA3HBIX THUIOB (B TOM 4YHCIE Ha
HOPOLEHTHI, JOJU U YacTH, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH,
3a7auyu K3 OOJACTH YMIPABJICHHS JIMYHBIMA M CEMEHHBIMH (PMHAHCAMH); COCTABISATH
BBIPAKEHUSA, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBHIO 3aJa4M, UCCIIEIOBATH
MOJIYYEHHOE PEIICHUE U OLIEHUBAThH MPABIONIOI00HOCTh PE3YJIbTATOB;

—I1P67 YMeHHe ONepupoBaTh MOHATUAMU: CpeAHee apudmernueckoe, MeauaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAUCHMsS, pa3Max, TUCIEPCUs, CTaHJApTHOE OTKJIOHEHHE
qyucioBoro  Habopa;  yMEHHE  W3BJIEKaTb, HMHTEPIPETUPOBATH  HHQPOpPMAIHIO,
MpE/CTaBICHHYI0 B TaOJHIlaX, Ha JAMarpaMMax, rpadukax, OTpa’Karollyl0 CBOHCTBa
pealIbHbIX MPOIIECCOB M SIBJICHUI; MPEACTaBIATh MH(OOPMALIMIO C TOMOIIBI0 TaOIUI] U
qyarpamMM; HCCIEIOBATh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMECHEHUEM
rpa@uuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



—I1P68 YMeHHe OnepupoBaTh MOHITHIMHU: CIYYalHbBIN OMBIT U CIy4yaliHOE COOBITHE,
BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHUE BBIUUCIATh BEPOSTHOCTh C MUCIOJIb30BAaHUEM
rpauyecKux METOJO0B; IPUMEHATH (OPMYJIbl CIOKEHHUS M YMHOXXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMysbl MpPHU pEHIEHUH 3a/ay; OLICHUBATh BEPOSITHOCTU
peanbHBIX COOBITMH; 3HAKOMCTBO CO CIIyYallHbIMH BEJIMYMHAMH;, YMEHHE HPHUBOJUTH
MIPUMEPHI MIPOSBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOJHBIX U OOIIIECTBEHHBIX SBJICHUSX;

—IIP69 YMeHne ONnepupoBaTb IOHATHAMHU: TOYKA, IMpsAMAas, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAaHHBIA YIOJI, CKPCIIMBAIOIIMECS MPsSMBIE, IApaUICIBHOCTh U
NEPIEHAUKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEHW, YroJl MEXAY IPSAMBIMHU, YIoJl MEXKIY
IIPSIMOM U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMU, PACCTOSIHUE OT TOYKH J10 IJIOCKOCTH,
pacCTOsSHUE MEXIY NPSAMBIMHU, PACCTOSTHUE MEXAY IUIOCKOCTAMH; YMEHHUE HUCIOJIb30BATh
IIpU PELICHUU 33/a4 HU3y4YeHHbIE (PAaKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE OLICHHBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

—[IP610  YMeHue  omepupoBaTh  IOHATHUSAMH:  MHOTOTPAaHHUK,  CEYEHHE
MHOTOIpaHHMKA, KyO, MapajuieNenune], npusMma, nupamuaa, (Gurypa M MOBEPXHOCTb
BpallleHus, LWIMHApP, KOHYyC, Iap, cdepa, ced4eHus QUIypbl BpallleHus, IUIOCKOCTb,
Kacaromascs cgepbl, HWIMHIPA, KOHYCa, IUIOHIAJb NOBEPXHOCTH MHUPAMUAbI, MPU3MBI,
KOHYCa, LWIMHAPA, IIOMaas cepbl, 00beM KybOa, IpsIMOYroJIbHOTO MapaslieienuIea,
NUMpamMubl, TPU3MbI, HUIMHAPA, KOHYyCa, 1Iapa; YMEHUE M300pakaTbh MHOTOTPAHHUKH U
ITIOBEPXHOCTH BPALIEHUs, UX CEUEHUSA OT PYKH, C IOMOIIBI YEPTEKHBIX HUHCTPYMEHTOB U
ANEKTPOHHBIX CPEJICTB; YMEHHE pAaClO3HaBaTb CUMMETPUIO B MPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh NPABUIbHBIE MHOTOTPAHHUKH;

—I1P611 YMeHue onepupoBaTh NOHATUAMU: JIBH)KEHUE B IPOCTPAHCTBE, MOJT0OHbBIE
(Gurypsl B MpoCTPaHCTBE; UCIIOJIb30BaTh OTHOILLIEHUE TUIOMIA e TOBEPXHOCTEN 1 00BEMOB
NM0I00HBIX (UTYp TIPH PEUICHUU 3a]1a4;

—I1P612 YMeHHe BBIYUCIATH F€OMETPUUECKUE BEIUYMHBI (JJIMHA, YroJl, IUIOIIAJlb,
00beM, TIIOLAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIbI U METOBL;

—IIP613 YMEHHE OIEpUpOBATH IMOHATUSAMHU: NMPAMOYIOJIbHAs CUCTEMAa KOOPIAWHAT,
KOOPAWHATBI TOYKH, BEKTOpP, KOOPIHWHATBHI BEKTOPA, CKAISPHOE IPOU3BEICHHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEIACHHUE BEKTOPA HA YHCIJIO; HAXOIWUTh C
MOMOUIbI0 M3YyUYEHHBIX (OpMYJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY
IBYMsI TOYKaMHU;

—I1P614 YMeHue BhIOMPATh MOIXOMAIINN U3yUYEeHHBI METOM JJIsi PEIICHUS 3a/layH,
pacno3HaBaTh MaTeMaTHdeckue (akThl MU MaTeMAaTHYECKHME MOJIEM B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MaTEeMATUYECKHUX
OTKPBITUM POCCUNCKON U MUPOBON MAaTEMaTUYECKOU HAYKH.

—[IPyl yME€HHE OIEepUPOBATh IOHATUAMU: OIPEACIICHUE, aKCHUOMa, TeOopeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYJIMPOBKHU; YMEHNE

dbopMynrpoBaTh OOpPaTHOE U MPOTHBOMOJIOKHOE YTBEPKICHUE, MPUBOAUTH NMPUMEPHI U
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KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJl MAaTEMAaTHUYEeCKOM HWHAYKIUH, MPOBOIUTH
JOKa3aTeNbHbIE  PACCYKJICHHUS TMpU pEHIeHUH 3a7a4, OIECHUBATh  JIOTUYECKYIO
PaBUIBLHOCTD PACCYKIICHU;

—[IPy2 yMEHHE ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO, MOJMHOMKECTBO, ONEpalvuu
HaJl MHOXECTBAaMHU; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i
OTMCAHUs peajbHbIX MPOIECCOB U SABJICHUN, W MPHU PEUICHUHU 3a7ady, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEAMETOB;

—I1Py3 yMEHHUE ONEPUPOBATH MOHATHSAMU: Tpad, CBA3HBIN Tpad, 1epeBo, MUK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCHIBaTh rpadbl pa3IMYHBIMU CIOCOOaMU;
UCIOJIb30BaTh Tpadbl IpU pelIeHUH 3a/ay;

—[1Py4 yMeHHE CBOOOJHO OINEPUPOBATH TMOHATUSIMH: COUYETAaHUE, MEPECTAHOBKA,
YUCJIO COYETaHW#, YHCIO MEepecTaHOBOK; OuHOM HbrOoTOHA; yMeHUE MPUMEHATH
KOMOUMHATOpHbIE (DaKThl U PACCYXKACHUS JJIs PELICHUS 3a/1a4;

—IIPy5 yMCHHC ONCpPHUPOBATHh IMOHATHUIMH: HATypaJbHOC YHCJIO, IICJIOC YMCIIO,
OCTaTOK MO MOAYJIO, PAalUOHAIBHOE YHCIO, HUPPALMOHAIBHOE 4YHCIO, MHOXECTBA
HAaTypaJIbHBIX, LEJbIX, PALUOHAIBHBIX, JEHCTBUTENBHBIX YHUCEJI; YMEHUE HUCIIOIb30BaTh
MPU3HAKKU JICTMMOCTH, HAaUMEHBIITNI OOUIMN JeNUTeNhb U HauMEHbIlee O0IIee KpaTHOeE,
anroput™ EBKIMZa mpu pelIeHHH 3a7ad; 3HAKOMCTBO C PAa3JUYHBIMU MO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHHUS;

—I1Py6 yMeHHE CBOOOIHO ONEPUPOBATH MOHITUSIMU: CTENEHD C LIEJIBIM MTOKa3aTelIeM,
KOpPEHb HATypaJIbHOW CTENEeHH, CTENEHb C PALMOHAJIbHBIM I[10KA3aTEleM, CTENEHb C
NEeUCTBUTEIBHBIM (BEIICCTBEHHBIM) TOKa3aTesieM, JiorapudM 4ucia, CUHYC, KOCHUHYC U
TaHI€HC MMPOU3BOJIBHOTO YHCIIA;

—IIPy7 ~ yMEHHC  ONEpUpPOBATh  MHNOHATHAMH:  TOXACCTBO, TOXIACCTBCHHOC
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YypPAaBHEHUH W HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHHM, HEPABEHCTB U CHUCTEM, pPallMOHAJIbHbIC, UPPALMOHAIIBHBIE,
MoKa3aTeyibHbIe, CTENEeHHBbIC, JIorapuMUUECKHUEe, TPUTOHOMETPUUECKUE YpPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBbI; YMEHHE pelllaTh YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C
MOMOIIBI0 PA3JIUYHBIX TPUEMOB; pellaTh ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; TMPUMEHSTh YpPAaBHEHHs, HEPABEHCTBA, HMX CHUCTEMbl ISl PELICHHS
MaTeMaTUYECKHX 3aJ1a4 M 3a7]a4 U3 Pa3IMIHbIX 00JIacTell HAyKW U PEaTbHON KU3HH,

—IIPy8 yMeHHE CBOOOJHO OMEpPUPOBATHh MOHATHSAMU: rpaduk (yHKIHH, oOpaTHas
byHKIIASA, KOMIIO3uIMsl (PYHKIUHN, JWHEWHass (YyHKIMSA, KBagpaTHYHAs (QyHKITHS,
cTeneHHass GyHKUHMS C LIeJIbIM MOoKa3aTejaeM, TPUTOHOMETPUUECKUEe (PYyHKIUMU, OOpaTHbIE
TPUTOHOMETpHUUECKHE (DYHKIIMHU, TIOKa3aTelbHas U JiorapudmMuueckas (QyHKIUU; YMEHUE
CTpOUTH rpaduKku QYHKIIHMI, BHITOIHATH MpeoOpa3zoBaHus rpagukoB GyHKIINIA;

YyMEHUE WCIONb30BaTh rpaduku GYHKIUNA I W3Y4YEHUS TMPOIECCOB U
3aBUCUMOCTEH TIpU PEIICHUH 3a/ad W3 JAPYTUX Y4eOHBIX MPEAMETOB W W3 PEaTbHOMU
KU3HU, BBIpakaTh (OpMyIaMHu 3aBUCHMOCTHA MEK/y BEIIMUNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATh MOHITUSIMH: YETHOCTh (DYHKUUU, MEPHUOJUIHOCTD
(YHKIIMM, OTPaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTh (PYHKLIMH, IKCTPEMYM (PYHKIIHH,
HauOosblllee U HaUMEHbIEEe 3HAUYECHUS (YHKIUM HA MPOMEXKYTKE; YMEHHUE MNPOBOJIUTH
UcclieIoBaHuEe (QYHKIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA U rpaduku (yHKIUH AN pelieHus: ypaBHEHUH,
HEPAaBEHCTB M 3aJad C [apaMmeTrpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN, HEPABEHCTB U UX CUCTEM;

—IIPy9 yMeHHE CBOOOJHO OIEPUPOBaTh TMOHATHUSAMHU: MOCIEAOBATEIHLHOCTD,
apudmeTnyeckas IMporpeccus, reoMeTpudeckas Mporpeccus, OECKOHEUHO YObIBaroIiast
reOMETPUYECKast IPOrpecChs; YMEHUE 3a7aBaTh II0OCIEIOBATEIIBHOCTH, B TOM YHUCJIE C
IIOMOIIBbIO PEKYPPEHTHBIX (POPMYII;

—[1Pyl10 yMEHHE ONEpUpPOBATh MOHATUAMH: HENPEPHIBHOCTh (PYHKIWH, ACUMIITOTHI
rpaguka (QyHKUMH, TEepBass W BTOpas MNPOU3BOJAHAA (YHKUHUHU, TEOMETPHUUYECKUN U
(u3HYecKUil CMBICI TPOU3BOAHON, NEPBOOOpa3Has, ONPEACICHHBbIA WHTETpANl; YMEHUE
HaxOJIUTh ACUMNTOTHI rpaduka (PYHKIIMH; YMEHHE BBIYHCIATH MPOU3BOAHBIE CYMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMITO3MIUU (PYHKIIMM, HAXOAUTh YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO Ui MCCIEAOBAHUA  (YHKIMM, s
HAaXOXXJCHUS HAWIY4dIllero pEHIeHUus B NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMHUYECKUX M (U3MYECKUX 3a7adax, JJId ONpPEAeSIEHUs CKOPOCTH M YCKOPEHUS;
HaxOJIUTh IUIOMIAJX U OO0BEMBI (UTYp C MOMOIIbIO HMHTErpalia; MNPUBOJUTH MPUMEPHI
MaTeMaTUYeCKOro MOAECIMPOBAHUS C TOMOILIBIO TUPPEepeHIINaNbHBIX YPABHEHHI;

—[IPyll yMEHHE ONEPUPOBATH IOHATHUAMU: KOMIUIEKCHOE YMCIIO, COIPSKEHHBIC
KOMIUIEKCHBIE YHCJIa, MOJAYJb W apryMEHT KOMIUIEKCHOIO 4Hcia, (opma 3amucu
KOMIUIEKCHBIX YHucel (reoMeTpuyecKas, TPUrOHOMETprUYecKas U aireOpandeckas); yMeTb
OPOU3BOANTH apu(pMeTHyecKkue JeHCTBUS € KOMIUIEKCHBIMM YHCIaMH; HPUBOJIUTH
IIPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— [IPyl2 yMeHHe CBOOOJHO ONEpUPOBATh MOHATHUSMU: CpeaHEee apu(PpMETUUYECKOE,
MeuaHa, HauOoJblllee M HAaWMEHbIlIee 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHJIAPTHOE
OTKJIOHEHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C MPUMEHEHUEM TIpaUyeCKUX METOJOB U AJIEKTPOHHBIX CPEICTB;
rpaduyecku uccaen0BaTh COBMECTHbIE HAOIIOACHHS C MTOMOIIBIO TUarpaMM pacCerBaHUS
Y JINHEMHOW PErPECCHH;

—I1Py13 yMEHUE HAXOJIUTh BEPOSITHOCTU COOBITUM C MCHOJb30BaHUEM TpadUyeCcKux
METOJIOB; MPUMEHSTh JUIsl pelieHus 3anad  (opMyJsibl CHOXKEHUS ¢ YMHOMKEHUS
BEpPOSITHOCTEH, (POopMyJy TOJHOM BepOsSTHOCTH, (popMyny bepHymin, KoMOMHATOpHBIC
(dakTel 1 GOpPMyYJIbI; OLICHUBATH BEPOSITHOCTU PEAbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
MOHATHUAMU: CIllydaiiHas BEJIMYMHA, PACIPENEIICHUE BEPOSITHOCTEH, MaTEMATHYECKOE

OXKHWIaHUC, AUCIICPCHUA WM CTAHAAPTHOC OTKIOHCHHC CHy‘-I&IZHOfI BCINYHHEI, (bYHKI_[I/II/I
6



pacnpencneHuss U IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTEIbHOIO M HOPMAaJIbHOI'O
paclpeneneHuid; yMEHUE WCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCHpENEICHUN Ui
pELIECHNUs 3a/1a4; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YHCEN, METOJIbl BEIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHHUE IPHUBOJIUTH IMPUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

—I1Pyl4 ymeHHe CBOOOJHO OMEPUPOBATH MOHATUSMHU: TOYKA, MpsSMas, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMUA YTOJ, ABYIPaHHBIA YIOJI, TPEXTPAaHHBIA YIOJI,
[IepeCcEeKaroIMecs, NapajyleiabHble U CKPEIIMBAIOIIMECS MpsMble, MapauIeIbHOCTh U
NEPIEHAUKYIIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY IPSAMBIMHU, YIOJI MEXKIY
IIPSAMOM U IUIOCKOCTBIO, YTOJl MEXAY INIOCKOCTSIMU; YMEHHUE UCIIOJIb30BATh IIPU PEILECHUN
3aa4 M3y4yeHHbIe (PAKTBl W TEOpEMBbl IJIAHUMETPUHU; YMEHHME OLEHUBAThb pPa3MeEpHI
O00OBEKTOB B OKPY’KAIOIIEM MHUpPE; YMEHHE OIEepUPOBaTh MOHATUSMU: MHOTOTPaHHUK,
CEYEHHE MHOTOTPAaHHUKA, MPABUJIbHBII MHOTOTPAaHHUK, MpU3Ma, MHpaMuja, ¢urypa u
MMOBEPXHOCTh BpalllEHUs1, UUIUHAP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUS
KOHyCa W LWIMHJIpA, NapajjleibHble OCHU WM OCHOBAHUIO, CEYCHHUE IIapa, IJIOCKOCTD,
Kacaromasicsi cdepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTpaHHMKA,
n300pakaTb MHOTOTPAaHHUKH, (PUTYpPhl M MOBEPXHOCTU BpALICHUS, UX CEUEHHs, B TOM
YUCJIe ¢ IIOMOLIBIO AIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA TEOMETPUUYECKUX
duryp, camocTosTeNbHO (HOPMYIUPOBATH ONPENENICHUS U3Y4aeMbIX (UTYp, BBIIBUIaTh
TUIOTE3bl O CBOMCTBAX W IMPU3HAKaX TIE€OMETPUYECKUX (QUryp, OOOCHOBBIBATH WIIU
OMpOBEPraTh MX; YMEHHE MPOBOJIUTH KiIacCU(UKAIUIO GUTYP MO pa3IMYHBIM MPU3HAKAM,
BBINIOJIHATh HEOOXOAMMBIE TIOTIOJHUTEIbHBIE IOCTPOCHHUS;

—IIPyl5 yMeHHE CBOOOJIHO ONEPHPOBATH MOHSITHAMU: IUIOMAAb (UTYPBI, 00BEM
(Gurypsl, BelIWYMHA YyIJla, PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
OpSIMBIMHU, PACCTOSIHUE MEXKIY IJIOCKOCTSAMH, IUIOUIab c(ephl, MIomaab MOBEPXHOCTH
OUpaMUJbl, TOpU3MBI, KOHYcCa, LWIUMHApPA, O00beM  Kyba, MPSMOYTIOJbHOTO
HapajuiejienuIeaa, nTupaMuabl, TPU3Mbl, LWIMHApPA, KOHYycCa, IIapa; YMEHHE HAXOIUThb
OTHOLIEHUE 00BEMOB MOJOOHBIX (UTYD;

—[1Pyl6 yMeHHE CBOOOJHO OINEpUPOBATh MOHSATUSMU: JIBMXKEHHE, MapauiesIbHbIN
NEPEeHOC, CUMMETpUs Ha IUJIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
mo00us1, mog00HbIe GUTYPHI; YMEHHE Paclio3HaBaTh paBHBIC U MOJO00HbBIE (DUTYPHI, B TOM
yuciie B INPUPOLE, HUCKYCCTBE, apXUTEKTYpe; YMEHHUE MCIOJIb30BaTh I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKHE BEJIUYUHBI (AJIMHA, YTOJ, MJIOMA b, 00BEM) MPH
pEelIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEJAMETOB U U3 PEaIbHOU KU3HM;

—[1Pyl7 yMeHHE CBOOOJHO OINEPUPOBATH MOHATHUSMHU: NPSIMOYTOJbHAs CHUCTEMA
KOOPAMHAT, BEKTOP, KOOPAWMHATBHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NpOM3BEIEHHE BEKTOpa Ha YHCIO, pa3ioKEeHHEe BeKTopa Mo 0a3ucy, CKalspHOe
[IPOU3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXIY BEKTOPAMU; YMEHUE UCIIO0JIL30BaTh

BGKTOpHBIfI n KOOpHHHaTHLIﬁ MCTOJ JIsI pCHICHUA TCOMCTPHUUICCKUX 3a/1a1 U 3aJia4 JPYTIUx
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y4eOHBIX TMPEAMETOB; ONEPUPOBATH MOHATHSAMHU: MaTpula 2Xx2 W 3x3, ompeneiauTenb
MaTpPULbl, TEOMETPUUYECKANA CMBICI OIIPEAEIIUTES;

—IIPyl8 yME€HHE MOJEIUPOBATH pPEAIbHBIC CUTyallMM HA S3BIKE MAaTEMaTHUKU;
COCTABJISITh BBIPAKCHHUs, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh  IIOCTPOCHHBIE  MOJEIM C  HUCHOJB30BaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IMOJYYEHHBIM pe3yJibTaT; CTPOUTh MAaTeMaTHYECKUE MOJEIU C
MIOMOILBI0 TE€OMETPHUYECKMX TMOHATUH M BEJIWYWH, pEllaThb CBSI3aHHbIE C HUMHU
MPAaKTUYECKHE 3a/layd; COCTABIIATh BEPOATHOCTHYIO MOJEIb M HWHTEPIPETHPOBATH
NOJIyYCHHBII PE3yJIbTAT; pellaTh NPUKIAIHBIE 337a4d CPEACTBAMU MaTEMaTHYECKOTO
aHaJIM3a, B TOM YHUCJIE COLIMATIbHO-9KOHOMUYECKOTO U (PU3NUECKOI0 XapaKTepa;

—I1Py19 ymMeHHe BbIOMpaTh MOAXOJAIIMA METOH Ui pEeUIeHUs 3aJauM; TOHUMaHue
3HAYUMOCTM MATEMaTUKH B M3YYEHHHM MPUPOJHBIX M OOUIECTBEHHBIX IMPOILIECCOB U
ABJICHHUI; YMEHHUE Paclo3HABATh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B HMCKYCCTBE, YMEHHUE
IIPUBOJIUTH  NIPUMEPHl  MAaTEMaTUYECKUX  OTKPBITHM  POCCUMCKOM W MHPOBOU
MaTeMaTUYECKONW HAYKH.

Obuwue komnemenuuu

OK 1. BeiObupaTth cmnocoObl pemieHus 3agad Mpo(hecCHuOHATBbHON JesATEIbHOCTH
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2. HMcnonb30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, AHAIN3a U MHTEPIPETALNN
uHpopmanuu, ©  UHQOPMAUMOHHBIE  TEXHOJOTMM Ui  BBIIOJHEHHS  3a4ad
poheCCUOHAIBHOU eI TEIbHOCTH

OK 3. I[lnanupoBaTh M peaJM30BBIBaTh COOCTBEHHOE MNPO(ECCUOHATBHOE H
JUYHOCTHOE pa3BUTHE, NPEAIPUHUMATENBCKYIO JAESITEIBbHOCTh B MPO(eCcCHOHATBHOU
cdepe, MCMOJIB30BAaTh 3HAHUSA 10 MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLUAX

OK 4. DddexTrBHO B3aMMOICHCTBOBATh M pa00OTaTh B KOJJICKTUBE U KOMaH/IE

OK 5. OcymectBisiTh yCTHYHO W  IIHCBMEHHYIO KOMMYHHUKAlHI  Ha
rocyJlapcTBeHHOM si3bike Poccuiickoit denepanniv ¢ y4eToM 0COOCHHOCTEW COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 6. IIposiBasATh TpakAaHCKO-NATPHUOTUYECKYIO IIO3HUIHIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHHE HA OCHOBE TPAAUIIMOHHBIX POCCHUICKHUX yXOBHO-HPABCTBEHHBIX
LEHHOCTEl, B TOM 4YHUCJIE€ C YYETOM TapMOHM3alUU MEKHALUWOHAIBHBIX U
MEXXPEIUTMO3HBIX OTHOLIEHU, TPUMEHATh CTAaHAAPTH AHTUKOPPYHILIMOHHOIO ITOBEACHUS

OK 7. CopneiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpelbl, PecypcocOepeKeHuIo,
OPUMEHSATh 3HaHUS 00 M3MEHEHMM KJMMaTa, MPUHIMIBI OepeXJIMBOrO MPOU3BOJCTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUAX

Ilpogheccuonanvuvie komnemenyuu
[IK 1.2 AHanu3upoBaTh U PaCCYUTHIBATh MATEPHUAIBI TEO0IE3NYECKUX CHEMOK.



@DOoH OIIEHOYHBIX CpeacTB 1Jisd BXOAHOI'0 KOHTPOJIA

BxoaHOl KOHTPOIH COCTOWT W3 3aJaHUi, YACTUYHO B3SITHIX W3 OTKPBITOTO OaHKa
OI'D u BIIP no Maremaruke. Ha BbINONIHEHHE 3aJaHUM BXOJHOTO KOHTpPOJIS jaercs 1
aKaJieMU4ecKuil yac (45 MUHYT).

BxoaHo# KOHTPOJIB COCTOUT U3 2-X YacTel: 00s3aTeIbHON U JOMOJHUTEIbHOM.

OO0s3aTenpbHas 4acTh COJEPXKUT 3aJlaHUS MHUHUMAJIBHOTO 0053aTEILHOIO YpPOBHS,
JIOTIOJITHHUTEIIbHAS YacTh — 00JI€€ CIIOKHBIE 3aJaHu.

[Ipy BBIMOJHEHHHM 3aJaHUNl TpeOyeTcs TMPEJACTaBUTh XOJ PCEIICHHS U YKa3aTh
NMoJydeHHbIH OTBeT. [IpaBWiIbHO BBIMOJHEHHOE 3ajaHue U3 00s3aTeIbHON YacTh
OIICHWBAETCS B OJWH OaJUT; MPABUIBLHOE BBITIOJHEHUE 3aJlaHWA JTOTOJIHUTEIHLHOW YacTh
otieHuBaeTcs 3 Oamnamumu 1-2 6amiaMu 3a YaCTHYHOE PEIlIeHuUE.

bannbl, mosrydyeHHbIE 32 BCE BBIINOJHEHHBIE 3aaHUSI, CYMMHUPYFOTCH.

IlIkana nepeeooda 6an106 6 OMMemKU NO NAMUOATLTLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 0.1 NOAYYeHUs OMMEMKU
«3» (¥008.) 7-9
«4» (xopouwo) 10-12
«3» (omauuno) 13-15

Oopaszoeamenvhule pe3yiomamel, nooaexHcauiue nposepke (yiemeHmot):

I1P6 1, IIP6 5, IIPG 6, ITP6 9, IIPG 12, IIPG 14.
[Py 1, [Py 5, [IPy 7, [IPy 8, TIPy 18, ITPy 19.
OK 1, OK 2, OK 4, OK 5, OK 6, OK 07

IK 1.2.

3aoanusn 6x00H020 KOHMPOJiA

Oo0si3aTesibHAsI YACTh
IIpu pewenuu 3adanuiic 1-4 3anuwiume NpaGuUNbHBLIL OMEEM U3 Uemblpex
nPeo10HCEHHDBIX.
1. (1 6amn)Packpoiite GopMyIly COKpAIIEHHOTO YMHOKEHHUS a2-b?:
A) a?-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?*; I') (a-b)(a-b)

2. (1 6amn) [Tnomaae TpeyroJbHUKA BEIYUCTSETCS IO (JOpMYIIE:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
9

3. (1 6aur) Kakoe 13 cliey OLIiX 9ruce 3aKI0UeH0 Mex Ty dncuamu 17 u 8

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



4. (1 6ann) Jansl rpaduku Gynkuuii. Kakas popmyrna coorBeTcTByeT rpaduky 3):

Y - 2) | 3)

o] 1\ o[ 1 o 1

1 9

—x-6 _ 2 -z
A)y 2 gy =X _8x+1l;B)y X; ) y=x+5.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume x00 pewieHus u NOJIYYEeHHbLI Omeem.
1 11

5.(2 6awra)Berunciure 2 9

6. (2 Gamna)Pemure ypaBHenuex>-7x+10=0.Ecnu ypaBHeHne uMeer Goiiee OIHOTO
KOPHS, B OTBET 3aMUIINTE MEHBIIHNI U3 KOPHEH.

7. (2 6anna) [1nomanp 3emMenb KPECThIHCKOTO XO35MCTBA, OTBEAEHHAs MO/ IMOCAAKY
KyCTapHUKOB U [IBETHHUKOB, COCTaBJISET 24 ra U pacnpe/iesieHa Mex 1y HUIMHU B OTHOILICHUU
5:3. CKOJBKO reKTapoB 3aHUMAIOT LIBETHUKH ?

8. (2 6amna) Breicora BH mapamnenorpamma ABCD genut ero cropony AD Ha
orpe3ku AH=2 u HD=32. Jlnaronans napamnenorpamma BD pasna 40. Haitnute
TUIOIIAAb MapajuiesiorpaMMma.

oo IHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
RnOIYYeHHbLIL Omeem.
9. (3 6ama) Pri00I0B MPOIUIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEUEHUIO PEKH, 3aT€M OPOCHII SIKOPh, 2 Yaca JIOBUJI PhIOY U BEpHYJICS 00paTHO vepe3 5
4acoB OT Hauaja myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAHU OH OTIUIBLI, €CIIU
CKOPOCTb TEUEHUS PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 Km/a?

ITAaJIOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3aIaHus
OTtBerT b b B A 2,7 2 9 816 8

10




2. ®oH/J OLIEHOYHBIX CPEACTB sl TEKYIIEero KOHTPOJIs

Texkymuii KOHTPOJIb MTPOBOASTCSA BO BpEMsI ayAUTOPHBIX 3aHATHI M0 MAaTEMATUKE B
COOTBETCTBUM C Y4EOHBIM IJIaHOM U paboueid mporpammbl O]l «MaTtemaTuka» 1Mo BceM
paszenaM nporpaMmbl. TE€KyIIMKA KOHTPOJIb COCTOUT M3 JIBYX YacCTE€M: TEOPETUYECKOU U
npaktuyeckoi. [Ipu 3Tom oOydaronyiecs Noay4daroT IBE€ OTMETKH.

Teopetnueckas dYactb MNPOXOIUT B (¢GopMe YCTHBIX OTBETOB: oOOydaromuecs
BBITATUBAIOT ISITh KapTOYEK C BOIPOCAMU, JAKOT MOJHBIM OTBET (CO CIIMCKOM BOIIPOCOB
oOyyaroIrecs: 3HaKOMSTCSI B Hauajie U3y4eHusl pas3zena).

IlIkana nepeeoda 0641106 6 OMmMemKU NO NAMUOANTLHOU cCUCHIEMe

Ommemka Konuuecmeo eepnvix omeemoe na meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopouwo) 4

«3» (omauuno) 5

3agaHusl TMPAKTUYECKOM YacTH (KOHTPOJIbHBIE paOOThl) YaCTUYHO B3SATHI U3
otkpsiToro 6anka EI'D u BIIP no matemaruke.

Ha BrinonHeHne KOHTPOJIBHOM pabOThl MO MaTeMaTHKe JaeTcs | akaieMUuecKuil yac
(45 MunyT).

KontponbHas pabota coctouT ux 2-X yacteid. B mepBoil wactu mpeniaraercs
BBITIOJIHUTh 4 3aJlaHus - BHIOpaTh NMPABWIbHBIA OTBET U3 YETHIPEX MPEIOKEHHBIX. Bo
BTOPOM YaCTH MpeIaracTcsi BHITIOJHUTD 6 3a1aHUM - 0pOPMUTH XOJ PEIICHUS U 3alucaTh
IIOJTyYE€HHBIN OTBET.

3a mnpaBWIbHOE BBIOJHEHHE JIIOOOrO 3aJaHusl TEpPBOM YacTh O0O0yyaroluics
noiyyaetr oauH Oata. [IpaBuibHOE BBITIOHEHUE 3aJaHUN BTOPOM 4acTH OIIEHUBAETCS 2
Oatamu win 1 6aioM 3a YaCTUYHOE PEIICHHUE.

Babl, mosiydeHHbIE 32 BCE BBINIOJIHEHHBIC 3a]JaHUS, CYMMUPYIOTCHI.

IlIkana nepeeooda 6annoe ¢ ommemku no NAMUOATLTLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 01 noJy4eHus OmmemKu
«3» (y008.) 8-10
«4» (xopouto) 11-13
«5» (omauuro) 14-16

11



3.1 Ilpampvle u naockocmu ¢ npocmpancmee

Oopaszosamenvhoie pe3yiomamal, noodaexcaujue npogepke (31emMeHmot):

[1P6 1, ITP6 9, I1P6 11, I1P6 12, TTP6 14.
[TPy 1, ITPy14, ITPy 15, I1Py 16, ITPy 18, ITPy 19.
OK 1,0K2,0K3,0K 5, OK 7.

IIK 1.2

1.
2.
3.
4.

5.

6. Chopmynupyiite onpeaeneHyue AByrpaHoro yria.

7. ChopmynupyitTe onpeesieHre TPeXrpaHoro yria.

8. PackpoiiTe NoHATHE «yroa MEXAY MPSIMBIMM).

9. IlepeuncinTe B3aMMHOE PACIIONIOKEHUE ABYX IPSIMBIX B IPOCTPAHCTBE

10.  Kakue npsimble Ha3bIBAIOTCSA MMAPAIIIETBHBIMU B IPOCTPAHCTBE?

11. Kakue npsimble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAKOTCSA MEPIICHANKYJISIPHBIMU B IPOCTPAHCTBE?

13. Ilepeuucnure B3aUMHOE pACHOJIOKEHUE TPAMOM U  TUIOCKOCTH
IIPOCTPAHCTBE.

14.  PackpoiTe NOHATHE «YTOa MEXKIY MPSIMOU U TUIOCKOCTBION.

15. PackpoiiTe NoHATHE «apaJIEIbHOCTD MPSMOUN U MIIOCKOCTH.

16.  PackpoiiTe NOHATHE «IEPIEHIUKYISIPHOCTD NPSIMOU U TNIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PACIIOIOKEHUE ABYX INIOCKOCTEMN B IMPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «yTOJ MEXAY MIOCKOCTSIMI.

19.  PackpoiiTe NOHATHE «IAPAIIEIBHOCTD TIOCKOCTEN.

20. PackpoilTe NMOHATHE «IIEPIEHAUKYIISIPHOCTD INTIOCKOCTEW.

21. Kak HailTH paccTOSTHUE OT TOUYKH J0 MPSAMON?

22. Kak HalTH pacCTOSHUE MEXKIY NPSIMbIMU?

23.  Kak HalTH pacCTOSHHUE MEXKAY ITOCKOCTIMU?

24. Ilpomomxute onpeaenenue: «llepneHauKyasip — 3TO...».

25. Ilponomxure onpenenenue: «HakinonHast — 3T10...».

26. IIpopomxute onpeaenenue: «IIpoekunst HAKITIOHHON — 3TO...».

27. Ilepeuucnure CBOWCTBA MapalIeIbHOTO IPOSKTUPOBAHMSL.

28. IlpuBenurte mpuMepbl CHMMETPUI Ha MIIOCKOCTU B IPUPOE, UCKYCCTBE,
aApPXUTEKTYPE.

TeopeTnyeckne BONPOChI:
Chopmymupyiite Teopemy [ludaropa.
[lepeunciure OCHOBHBIC (PUTYPHI B POCTPAHCTRBE.
[epeuncnure criocoObI 3aJaHUS TUIOCKOCTH.

[Iponomxure Tteopemy: «Ecimm omHa W3 ABYX MNapaJUICNIbHBIX IIPSAMBIX
NIEPIIEHAUKYJIAPHA IIJIOCKOCTH, TO.. ).
[Iponomxure Teopemy: «Ecnu nBe mapajuiesibHbIE TIOCKOCTH MEPECEKAIOTCS
TPETbEH, TO. .. ).
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29. IlpuBenure mpuMepbl CHMMETPHUI B IPOCTPAHCTBE B MIPUPOJE, UCKYCCTBE,
aApXUTEKTYPE.
30.B ueM oTiiMuMEe MOHATHE «JIBUKEHUE» OT MOHATUS «IIOBOPOT»?

KourpoanHas padora Nel
Oo0s13aTeIbHAsA YaCTh
Ilpu pewenuu 3a0anun 1-4 3anumwiume NPAGUIbHLLIL OMEEM U3 Yemblpex

npPeo10HCEHHbIX.

1. (1 6amm)Pacmudpyiite KpaTKyro 3amuch: a€ f3.

A) Touka a MPUHAIJICKHUT TUIOCKOCTH §; B) Touka a mpuHamIexxuT mpsmoi f§; B)
npsiMasi a IPUHAAJIEKUT IUIOCKOCTH [§; ') mpsimast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) [psmeie AB u CJ] ckpemuBarotces. Kakoe pacnosioxeHne UMEIOT MpsiMble
ACu BJ?

A) mapannensHble; b) nepnenaukymspusle; B) ckpemuBatores; [') nepecekaroTcst.

3. (1 6ann) [Tnockoctu a u f umerot 1 oburyo Touky. KakoBo Ux B3auMHOE
pacnoJioxkeHue?
A)napainenshsl; b) nepecekatorcs o npamoid; B) coBnanarot; I') ckpemmBatoTcs.

4.(1 6amn) Ecau npsimasi, IpoBeJIeHHAsI HAa IIOCKOCTH Y€pe3 OCHOBAHUE HAKJIOHHOM,
NEPIEHIUKYJIIPHA €€ MPOEKIUH, TO OHA. ..

A) nepneHAUKyJIsIpHa U caMOU HaKJIOHHOW; b) mapaiiensHa U caMoi HaKJIOHHO#; B)
CKPEILUBAETCS C HAKIOHHOMW; [) mepneHIuKyJIipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 peuwieHus U NOJIYYEHHbLI Omeemn.

5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepenrny M npoBeneHbl napayijieibHbIe
MpsIMBIE, TEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax Aj, By m M. Haiinure mimny
otpeska MM, eciu oTpe3ok AB He mnepecekaeT IUIOCKOCTh M eciu AA;=6,8cM,
BB;=7,4cwm.

6. (2 6amna) [Ipsmeie AC, AB u A/l nonapuo nepnenaukyisipusl. Haiinure oTpe3ok
CH, eciu AB=5 cm, BC=13 cm, A/I=9 cm.

7.(2 6anmma)I3 TOUkM K IUIOCKOCTH TPOBEICHBI JBE HakJIOHHBIC. HaiiguTe niuHBI
oOlIero MepHeHIuKysipa, €cild MPOEKIMH HAKJIOHHBIX OTHOCSTCS Kak 2:3 W JJIMHBI
HAKJIOHHBIX paBHBI 23 ¢cM U 33 cM.

8. (2 O6amma) Haueptuteky0OABCJIA B |C /. IlocTtpoutrsr TOouky KEAB, TOuKy
Mel/1;C, orpezok PEEAB,C,.

JlomoJIHMTEIbHAA YaCTh
Ilpu evinonnenuu 3aoanun 9 3anuwiume X00, 000CHOGAHUE PEUIEHUA U
NOJIYYEeHHbLIL Omeen.
9. (3 Oamna)Pa3z6uth 1BeTHUK Kpyrioi (opmel (R=2 M) Ha 4YacTu pazmTUYHOU
riomaau. Paccuntarh KOJWYECTBO CAXKEHIIEB LIBETOB JIJIsI KAXI0TO cekropa. OPopMuUTh
cxemy uBeTHUKa. Hammpumep:
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ITAJIOHBI OTBETOB:

Homep 2 5 6
3aJlaHuA
OTBer B 7,1 15
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3.2 Koopounamut u éekmopui

Oopaszoseamenvuwie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

[1P6 1, ITP6 9, I1P6 11, ITP6 12, TTP6 13.

[TPy 1, ITPy 14, ITPy 15, I1Py 16, ITPy 17, ITPy 19.
OK1,0K2,0K 3, 0K 5, 0K 7.

K 1.2

Teoperuyeckne BONPOCHI:
W3 yero cocToUT NpsIMOYroJibHAsi CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
Ecnu To4ka JeXUT B INIOCKOCTH X)), Kakas KOOpAWHATA Y Hee HyJieBast?
[IpuBenuTe npumMep KOOPAUHAT TOYKHU A, KOTOPAs JIEKUT HA OCH Z.
PackpoiiTe noHsATHE «BEKTOPY.
Kak HailT KoOp/IMHATHI BEKTOpA?
[lepeuncnure 1 pacKpOWTE MPAaBUIIA CIIOKEHUS BEKTOPOB.
Kaxkune BeKTOpBI Ha3pIBAIOTCS KOJIMHEAPHBIMU ?
Kakune BEeKTOpBI Ha3bIBAIOTCA MEPIEHAUKYIISIPHBIMUA ?
Yemy paBHO CKaJsipHOE MMPOU3BEECHUE BEKTOPOB?
Kaxk HaliTu BEKTOPHOE NPOU3BENECHUE BEKTOPOB?
UYemy paBeH yroj Mexay BEKTOpaMu?
[IpuBeauTe npumMep MaTpULbl 2X2.
[TpuBeauTe npumep MaTpuubl 3x3.

A S AN e

e e N
W N = O

KourpoabHas padora Ne3

Oobsi3aTesibHAsI YaCTh

Ilpu pewenuu 3a0anuit 1-4 3anumiume npPasuIbHBIL oOmeem U3 Uemvlpex
npeodI0HCEHHbIX.

1. (1 6amn) Haust Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux
JIe’)KaT Ha KOOpJAMHATHOM Tipsmoit Oy?

A)A;B)B; B)C; I /.

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) siBasitoTCSt
€IMHUYHBIMU?

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

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

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

4. (1 6amn) Hdansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?

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

Ilpu évinonnenuu 3ad0anuii 5-8 3anumiume xo00 pewienus u nOJIy4eHHblIl OMmeen.
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5. (2 6amna) Jlanst BexTops! a(-6,0,8) , B(-3,2,-6). Haitnute ckanspHOE MPOU3BEICHNE
BEKTOPOB.

6. (2 Oaia) [Tpu KaKuX 3HAYCHUSX n BEKTOpBl  a(4,n,2),
B(1,2,n )TIEPIICHIUKYJISIPHBI? )

7. (2 6amma) Jlanel BexTopsl a(-6,0,8), B(-3,2,-6). Halimute KOoCWHYC yriia MeExmy
BEKTOPAMH.

8. (2 6amna) Jlokaxure, uto yeThipéxyroibHuk ABCJI sBisieTcst pomOoMm, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8.,4).

JdonoaHuTeIbHAA YaCTh
Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOGAHUE peUIEHUA U
NOJIYYEeHHbLIL Omeen.
9. (3 6amna) Maker kiymMOBI MIPEJCTaBIIEH HAa KOOPAMHATHOM miiockocTu. Halimure
IJIOMIAb KIYMOBI (4eTBIPEXYTOJIbHUKA), BEPIIMHBI KOTOPOr0 MMEIOT KoopauHathl (8;0),
(10;8),"(2;10), (0;2).

10—

] T .

o & 10 =

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OT1BeT B B A B -30 -1 -3/7 - 68
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3.3 Ocnoesvt mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

Oopaszosamenvhbie pe3yiomamal, noodexcaujue npogepke (31emMenmot):
[1P6 1, ITP6 3, TTP6 5, TTPG 14.
[IPy 1, ITPy 6, IIPy 7, [TPy 8, IIPy 18, IIPy 19.
OK 1,0K 2,0K 3,0K 4, OK 5, OK 6.
K 1.2

Teopernyeckne BONPOCHI:

1. Yemy paBeH yroJ B OAUH pajauaH?

2. B Kakux 4eTBepTsIX TPUTOHOMETPUUECKOTo Kpyra GyHKIMS y=SINX MPUHUMAET
MOJIOKUTEIIbHBIC 3HAUEHUSA?

3. B Kakux 4eTBepTAX TPUTOHOMETPUUECKOrO Kpyra (PyHKIUS y= COSX MPUHUMAET
OTPULIATEIIbHBIE 3HAUCHUS ?

4. Ilpomomxute onpenenecaue: «CUMHyC OCTPOTO yria — 3TO...».
[Tpomomxute onpenenenune: «Kocunyc octporo yria — 3T10...».
[Iponomxure onpenenenue: « TaHreHC OCTPOro yria — 31o.. . ».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTRO.
Yemy paBHO IpOU3BEICHUE tgX* ctgx?

9. Uemy pasen sin(2x)? CpopMynupyiiTe npaBUiIO BEIYUCICHUS.

10. Yemy pasen cos(2x)? ChopmynupyiiTe NpaBUio BIYUCICHUS.

11. Ilepeuncinure TPUrOHOMETPUUYECKHE (PYHKIIUU, YKAKUTE UX TEPHUOIBI.

12. Yemy paBeH nepuol GyHKIHHA y=c0S(4Xx)?

13. emy paBeH nepuoa pyHKuU y=cos(x/4)?

14. Onpenenute o61acTh 3Ha4eHUsT PyHKIIUHU y=3¢0S(5xX)?

15. Ilepeuncnure cnocoObl perieHnsi TPUTOHOMETPUUECKUX YPaBHEHHIA.

16. PackpoliTe aqroput™m peuieHus OAHOPOIHBIX TPUTOHOMETPUUYECKUX YPaBHEHUN
NEPBOTO MOPSIKA.

17. PackpoiiTe allrOpUTM pPEIICHUSI OAHOPOAHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUI
BTOPOI'O MOPSIIKA.

XN W

KourpoabHast padora Nod
Qo0s3aTepbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npPasuIbHBIL oOmeem U3 uUemvlpex

nPeoN0IHCEHHBIX.

1. (1 6anm)B AABC sinC=%. Kaxkas u3 cropon sBnsiercs runoreny3oi AABC?
A) AB; b) AC; B) BC; T') CB.

2. (1 6amn) Yriiom kakoii ueTBepTu siBnsiercs yroa oa=400°?
A)LB)ILB)ILT) IV.

3. (1 6ann) Kakue 3 GyHKIMMA SBISIIOTCS YETHBIME?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.
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1
4. (1 6amn) Kakue u3 yucen sSBISIOTCS KOPHEM YpaBHEHHUS COS X =5?

T YA T
A) X=2s b) X=35 B) X=23 I x=—.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwmume x00 peuwieHus U NOYYEHHBLIL ONEem.

. T s
5. (2 6anna)Beraucimre: Sin + cOsz.

. V2 . V2
6. (2 6bama) Haiigute 3HaUeHUE BhIPAXKEHUS 4arccos7 - 4arcsin(— 7)

7. (2 6amma) J{lokaxxure TOXKIASCTBO: 2sin(mw/2+a)+ cos(m — o)= cosa.

8. (2 6amna) Pemmre ypaBHenue: sin’ x - 4 sin x + 3 =0.

JlonoJIHUTEeIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume Xxoo0,
nOIYyYeHHbLIL Omeem.
9. (3 6aya)Pemmre cucteMy ypaBHEHUN:
X+y=nm
{sin X+ siny = 2.

ITAJOHBI OTBETOB:

000CHOBaHUE peuienus u

Homep 1 2 3 4 5 6 8 9
3aaHus
OtBer b A B b 1 21 g +2mn, | G+ 2m; ~+
n€ 7z 2mmn),
nE 7Z
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3.4 IIpouseoonan pynkyuu, ee npumenenue

Oopaszosamenvubie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):
[1P6 1, ITP6 4, TIPG 6, I1P6 14.
[IPy 1, ITPy 6, IIPy 7, [Py 8, I1Py 9, I1Py 10, ITPy 11, [1Py 18, ITPy 19.
OK 1,0K2,0K 3,0K 4, OK 5, OK 6, OK 7.
Teopernueckne BONPOCHI:
[Iponomxure onpenenenue: «IlocnenoBaTenbHOCTD — 3TO. .. ».
[TpuBenute npumep apuMeTHIECKON MPOrPECCUH.
[IpuBenuTe npuMep reOMETPUYECKON TPOrPECCHH.
[IpuBeauTe npuMep OECKOHEYHO YOBIBAIOIIEH Nr€OMETPUUECKON MTPOTrPECCUHU.
IIponomxure onpenenenue: «lIponzBoanas — 310...».
Packpoitte reoMeTpruuEeCKNA CMBICIT IIPOU3BOTHOM.
[Iponomxure onpenenenue: «KacarenbHas — 3T0...».
Packpoiite huzndeckuit CMbICI TPOU3BOTHOM.
IIepeuncinre mpaBuia BEIYACIECHUS TPOU3BOAHBIX.
10. Yemy paBHa POU3BOIHAS CTETIEHHOU (PYHKITUU?
11. Uemy paBHa npou3BoaHas TPOU3BEACHUS?
12. UeMy paBHa pOU3BOAHAS YACTHOTO?
13. Yemy paBHa IPOU3BOIHAS CIIOKHOU (DYHKITU?
14. ChopmynupyiiTe mpu3HaK Bo3pacTaHus PyHKIUH.
15. Chopmynupyiite npu3HaKk yObIBaHUS (PYHKLIUU.
16. ChopmynupyiiTe IpU3HAK TOYKA MAKCUMYMa (DYHKIUU.
17. ChopmynupyiTe npu3HAK TOYKA MUHUMYMa (DYHKIIMH.
18. CocTaBbTe aIrOpUTM peIICHUs] 3aJa4 Ha HAXOXKJACHUS HaUOOJBIIETO U
HaWMEHBILIET0 3HAYeHUs] (PYHKLUU HA OTpe3Ke?
19. CoctaBbTe aNrOpUTM HCCIAEAOBAHUS U TOCTPOCHUS Trpaduka (YyHKUHH C
ITOMOII[BIO TTPOU3BOJHOM.
20. Kak HaliTi BepTUKAIbHYIO aCUMIITOTY Irpaduka GyHKIIN?

XAk W=

KonTposabHas padora NeS
Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anumiume nPAGUIbHBIIL oOmeem U3 Uemvlpex

nPeo10HCEHHBIX.

1. (1 6ann) Yemy paBHa npousBoaHas QYHKIUH y=COS’X?

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

2. (1 6amn)Ilo kakoit u3 GopmMys BEIYUCIISETCS MPOU3BOAHAS TTPOU3BEACHUS?

A) (utv)=u+v’; B) () =u'vtuv’; B)(D) = ———; D(f(g()) =f (g(x)*g ().

3. (1 6amn)Pewmmre ypasuenue f'(x)=0, eciu f(x)=3x> — 6x +4. BeiOepure OTBeT.

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

4 (1 o6amm)Ha pucynke wu3o0paxeH rTpaduk Mpou3BOAHON (QYHKIUU f{x),
onpeneneHHo Ha wuHrepBane (—10;8). Haiiaute KOIMYECTBO TOUYEK MaKCUMyMa

dbynkuunf{x)ua orpeske [—9;6].
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A)5;b)4;B)2;TN) 3.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHus U NOJYYEHHBLIL ONGEM.
5. (2 Oamna) MarepuanbHas TOYKAa JBIDKETCS NPSIMOJIMHEHHO TIO 3aKOHY

4 3 442 o
x(t) =1 +061 47+ 51 S(F,I[e X— PacCTOSIHHMEC OT TOYKH OTCYCTAa B METpaAX, [ —

BpeMs B CEKYHJaX, U3BMEPEHHOE C Hadayia JBWKeHus). Halinure ee ckopocth (B M/C) B
MOMEHT Bpemenu! = 3 ¢.
6. (2 6amna)Ha pucynke n300paxkéH rpaduk GyHKIUUY = f(x) U KacaTelbHas K HEMY

B TOUKe ¢ abciuuccoiixy. Haiigute 3HaueHne mpou3BoHON QYHKIIUUS(X) B TOUKEX).
A

(x—=2)(x+3)
5 >0

8. (2 6amna)lccnenosars GpyHkmIo f{x)=x> — 3X M MOCTPOUTH €& rpaduk.

7. (2 6anna)Pemte HEPABEHCTBO:

oo IHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
NOJIyYeHHbLIL Omeem.

9. (3 6amma) ®upme «CamoBoa» BHIIEIAIOT y4aCTOK 3eMid Iuomaznbo 100 M2,
[Ipenyarator 4deThipe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxon
y4acToOK 0J00puT nupekTop ¢upMbl «CaloBOa», YUYUTBIBAs, 4YTO HEOOXOIUMO OyIeT
MOCTaBUTH 3a00p IO TEPUMETPY?

ITAJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +0)
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3.5 Mnozozpannuku u mena epauienus

Oopaszosamenvhoie pe3yiomamal, noodaexcaujue npogepke (1emMeHmul):
[1P6 1, TTP6 6, ITP6 9, I1P6 10, I1P6 11, I1P6 12, I1PG6 14.

[TPy 1, ITPy 12, IIPy 13, [IPy 14, IIPy 15, IIPy 16, ITPy 18, I1Py 19.

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

TeopeTnyecKye BONPOCHI:

X NN R W=

MMPAMOYTOJIBHOT'O ITapaJlICIICIIUIIC/AA.

IIponomxure onpeneneHue:
[Ipopomxute onpeneneHue:
IIponomxure onpeneneHue:
[IpopomxuTe onpeacieHue:
[Iponomxure onpeneneHue:
ChopmynupyiiTe CBOMCTBO O MPOTUBOJICKAIIMX IPAHAX Mapasuiesienuneaa.
CdopmynupyiiTe CBONCTBO 0 AMAaroHajIsaX Mapajieenunesa.

ChopmynupyiiTe  CBOHCTBO O JUaroHalMi W  JIMHEHHBIX  pa3Mmepax

«MHOTOrpaHHuK — 3710...».

«IIpusma — 3710...».

«IIpssMOYTONIBHBIN NTapaJUIENIECIAIEN — 3TO. . ).
«Ky0 —aT0...».

«ITupamupga — 370...».

9. Kakas nmpusma Ha3bIBAETCS MPSIMON?

10. Kakas nmpusma Ha3bIBa€TCs MPABUIBHOW?

11. PackpoliTe MOHATHE IIPABUIIbHAS TUPAMULAY.
12. Yro Takoe anodema npaBuIbHOM MUPAMUIIBI?

13. B ueMm oTianuMe MOJIHOU
MAPaMUIbI?

IIOBCPXHOCTHU IIPHU3MBI OT MOJTHOM IIOBCPXHOCTHU

14. ChopmynupyiiTe TeopeMy O BBIUUCICHUU OOKOBOM TOBEPXHOCTH MPSIMOM

IIPU3MBL.

15. ChopMynupyiite TeOpeMy O BBIYUCICHUHU OOKOBOW MOBEPXHOCTH MPABUILHOMN

ImUpaMu/abl.

16. HazoBute mpeameTsl U3 Balleil mMpoecCUOHANbHON NEATeIbHOCTH, KOTOPHIE

MMEIOT (POPMBI MHOTOTPAHHUKOB.

1'7. Kakue MHOTOTpaHHHMKHM HA3bIBAIOTCS NpaBuiIbHBIMU? [lepeuncinure npaBuibHbIE

MHOT'OI'PaHHHKH.

18. Ilponomxkure onpenenenue: « {umuuaap — 310...».

19. IIponomkute onpenenenne: «KoHyc — 310...».

20. Ilponomxkute onpeaeneHue: «Y CEUeHHbI KOHYC — 3TO. ...

21. IIponomxure onpexaenenue: «llap —3t1o...».

22. Yto sBAsieTCS BBICOTOM YCEUEHHOTO KOHYyca?

23.YTo sBISETCA OCEBBIM CEUYCHUEM LIMJIMHAPA, KOHYCA, YCEYEHHOTO KOHYCa,

mapa?

24. Tlepeuncnure eAMHUIIBI U3MEPEHUS TUTONIA A, OOBEMa.
25.Yemy paBHO OTHOIIEHWE TUIOMIAJEH MOBEPXHOCTEH TMOAOOHBIX (uryp B

MPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHUE 00BEMOB MOJOOHBIX (PUTYP B IPOCTPAHCTBE?
27. HazoBuTe mpemMeTsl w3 Baiied Mpo(ecCHOHATBHON AESITEIBHOCTH, KOTOPHIC
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UMEIOT (POPMBI TEJ BpallleHHUS.

KonrpoanHas padora Ne6
Oo0s13aTeIbHASA YaCTh
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUILHLIIL OmMeem U3 Yemblpex

npeo10HCeHHbIX.
1. (1 Oamn)B kakux eauHULAX H3MEpPSeTcs IUIoONaAb IOBEPXHOCTH
MHOT'OTpaHHHKA?
A) B rpanycax; b) B meTpax; B) B kBagpatHbix MeTpax; [') B AByrpaHHBIX Ipaaycax.
2. (1 6amn) [Tnomaas 6OKOBOM MOBEPXHOCTH MPU3MBI BEIYHCIIICTCS 110 (hOpMYyJIe:
A) S = Seoxt 2 Socu-; B) Seox =Pocn™H; B) S= Beox + SSocu; ') SO0k =2P . *H.
3. (1 6amn)Yto sBISETCS OCEBBIM CEUYEHUEM YCEUEHHOTO KOHyca?

A) paBHOOeApeHHbI TpeyroiabHuk; b) paBHOOenpenHass Tpameuus; B)
MPSIMOYTOJIbHUK; ') IpsIMOYTOJIbHAS TpaTeIusl.
4. (1 o6amn) Kakas dQurypa mnomydaeTcss NOpu BpalleHUH MPSIMOYTOJIBHOTO

TPEYTOJIbHUKA BOKPYT OJTHOI'O U3 CBOMX KAaTE€TOB?
A) xonyc; b) yceuennsliit konyc; B) mupamuna; [') ycedenHas nupamua.
Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 pewieHus u NOJIYYEHHbLI Omeem.

5. (2 6anna) PeOpo ocHOBaHUA MPaBUIBHON TPEYroJbHON mMUpaMuabl 3 M, anodpemMa
6M. HaiinuTe momaas 00KOBOM IMMOBEPXHOCTH IMTHUPAMUJIBI.

6. (2 6amna) Jluaronans Kyba paBHa 588. Haiinute ero oonem.

7. (2 6amna) IIpsMOyTroapHUK CO CTOpOHAMH §CM U 3CM BpalllaeTcs BOKPYT OOJbIIeH
cTopoHbl. Halimute oObeM, momaaun OOKOBOM M TMOJHON MOBEPXHOCTEH MOITYYEHHOTO
Tena.

8. (2 Oanna) BelyMcIuTh MOBEPXHOCTh KPOHBI KYCTapHHUKA, UMEIOIIET0 (popMy 1Iapa
panuyca 0,5 M. B oTBeT 3anummTe 4nciio, JeICHHOE Ha 7.

JdonoHUTEIbHAS YaCTh

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

9. (3 6amma) Co3marh Mozenb KIyMOBI, MMerOIeH (HopMy KOMOMHHUPOBAHHOTO
T€OMETPUYECKOTO TeJa, BBHIMOJHUTH HEOOXOoIUMble pacueThl (TUIomEaab, OO0bEM,
KOJIMYECTBO U BHJIbI CAKEHIIEB).

[Ipeanonaraempie MOAEIH KITyMO:

L

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/1aHUSA
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Ot1Ber

27

2744

72 T
48 T;
64
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3.6 Ilepeooopa3znas pynkuyuu, ee npumenenue

OopazoseamenvHbie pe3yavmamot, nood1eHcauiue nposepke (INeEMeHmyl):

I1P6 1, IIPG 4, TIPG 6, [1P6 14.
TPy 1, Py 6, [TPy 7, [IPy 8, [TPy 9, ITPy 10, [IPy 11, 1Py 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

TeopeTruyeckne BONpocChl:
[Tponomxkwure onpenenenue: «Dynkus F(X) HazbBaeTCs ...».
Packpoiite reoMeTprueCcKuid CMBICT OMPEICTICHHOTO HHTETpaa.
[Tponomxkwute onpenenenue: «KpruBonuHeWHas Tpamenus — 3T0. .. ».
Chopmynupyitte hopmyny Herorona-JleliOnuia.
B yewm 3akimogaetcs 00muii BUI BCeX MEpBOOOPA3HBIX?
[lepeuncnute mpaBuia BEIYUCICHUS HHTETPAJIOB.

SN S

KoHTpoanHas padoora Ne7
Oo0s3aTebHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npPasUIbHBIL oOmeem U3 Uemovlpex

npPeo10HCEHHbIX.

1.(1 OGamm)ns xaxoii w3 Qynkuuid ¢Qyskmus F(x)=x>-3x>+1  aBusercs
nepBOOOpa3HOit?

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

2. (1 6amn) dana pynkuums f(x)= 3x*+1. Uemy pasuaF(1)

A)2:B)4;B)6:T) 1=

3. (1 6amn) O61mwMit BUA Bcex nepBoooOpasHbx 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)BeraucuTe ONpeeNeHHbIi HHTErpa [ 12 xdx.

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

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus u NOJIYYEeHHbLIL OMeEen.

5. (2 6amna) Snsercs mu F(x)=x3-3x+1 nepsooOpasnoii mis pynxuuu f(x)=3(x>-1)?

6. (2 6amna)3anaiite mepBoobpasnyro F(x) mas pynxumu f(x)=3x>-2X, €ClIM U3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amma)Ha pucynke mzoOpaxeH rpaduk ¢yHkmmu y=f(x), ompenenéHHON Ha

unrepsae (—3; 11). Haiinure nanmenbiee snauenue GpyHxuuuf{x)ua orpeske [2;9,5].

A v = fiz)
NEEReEEERER
3 . ‘AR =
) LA A1
NAN |/ A\l
/1 [\

24



8. (2 6anna)Ha pucynke nzo0paxen rpadux HekoTopor pynkunu y=f(x). Ilons3ysce
PHCYHKOM, BBIMUCIIUTE OTIPEIETEHHBINA MHTETPA | 15 f(x)dx.
YA

4 y=f(x)

) o o s e e s s

JlonoJTHUTENLHAS YacTh
Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U
NOJIyYeHHbLIL Omeemn.
9. (3 Oamna)BeruucauTh MIOMWAAL KIYMOBI, HNEPUMETP KOTOPOM OTrpaHUUYMBAIOT
nuHun y=0, y=x, y=-2x+6. Permuts AByms criocobamu. Caenars 4epTex.
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuSA
OTtBer r A b r a x3-x>+4 -3 12 3
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3.7 Cmenenu u kopnu. Cmenennasn )ynKyus

OopazoseamenvHbie pe3yrvmamot, nood1eHcauiue nposepke (INemMeHmyl):
ITP6 1, TTP6 2, TTP6 3, I1PGS5, I1P6 6, I1P6 14.

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

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

Teopernyeckne BONPOCHI:

1. Cdopmynupyiite onpesesieHue CTEEHHON (PyHKINU.

2. lIlepeunciute CBOMCTBA CTENEHHON (YHKIIMU C IIEIBIM MOKA3aTEIEM.

3. Ilepeuncnure CBOICTBA CTENEHU C JEWCTBUTENBbHBIM MOKa3zaTeneMm. [IpuBegure
IPUMEPBI.

4. llepeuncnute CBOMCTBA KOPHS HATypalbHOU cTeneHu. [IpuBeaute npumepsl

5. Ha 4ro HeoOxoaumo oOpaTUTh BHHUMAaHHE MPHU PEIICHUH UPPALUOHATBHOTO
YpaBHEHHS YETHOU CTENEHU?

6. Uemy paBeH KOpEHb YETHOMU CTENEHU U3 oTpuliaTeabHoro uncna?lIpuseaure
IIpUMeED.

7. UeMy paBeH KOpEHb HEUETHOW CTENEHH W3 oTpuuaTeiapbHoro yucna? IlpuBenure
IIpUMeEDp.

8. Ha uTo crouT oOpaTUTh BHUMaHUE NPU PEIICHUH UPPAIMOHAIBHBIX, APOOHO-
palMOHAJIBHBIX YPAaBHEHUW U HEPABEHCTB?

KourpoabHas padora Ne 8
Qo0s3aTebHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPasuIbHBIL oOmeem U3 uUemvlpex

nPeo10HCEHHBIX.

1. (1 Gamn)Mesx Iy KAKMMH ABYMS HATYPAIbHBIMI YACIAMH HAXOUTCS unciioy/19?
A)19u20;b)2u3;B)18ul19;I')3 u4.

2. (1 6amn)Onpenennte KOpeHb ypaBHEHHS X =125

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

3. (1 6amm)Pacrionoxute B MOpsAIKE BO3pACTaHMS Yncha;: 2; 3\/?, V17

A)2; Y5 Y17; B) 2; ¥17; 3/5; B) 3/5; 2; V17; 1) /17; 2; /5.

4. (1 6amn) YMHOXast 4rclia ¢ OIMHAKOBBIM OCHOBAHUEM, UX CTETICHH. .. "

A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') oTHMaeM.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMeem.
5,58, .29
a’>°-a~

2648

5. (2 6anna)HaiiquTte 3HaueHNE BBIPAKCHUS npu a=7.

(VI2+B)’
10496

6. (2 6amna)Haiinure 3HaYeHUE BRIPAKCHUS
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7. (2 Oamma) Paccrosame ot HaOmomaTens, HAXOJAIIETOCs Ha HEOOIBIION
BBICOTChKHIIOMETPOB Haj 3eMJEH, 10 HAOI01aeMO UM JIMHHHM TOPU30HTA BBIYHUCIISACTCS

o Q)opMyﬂel -V 2Rh, rneR=6400 kM — paguyc 3emsin. C Kakod BBICOTHI TOPU3OHT
BUJICH Ha paccTOAHUM 48 KmoMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.

vV—32—x=2.

8. (2 6anmna) Pemure ypaBHeHHE

JlonmoJTHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHO8AHUE peUleHUA U
NOJIYYEeHHbLIL Omeemn.
y = VX
=X

9. (3 6amma)Pemmre rpadudecku cUCTEMY YpaBHEHUM: {

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OTtBer b r B B 49 2 0,18 -36 (1; 1)
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3.8 Ilokazamenvnaa hynkyus

Oopaszosamenwvuoie pe3yiomamal, noodexcaujue npogepke (31emMenmot):

I1P6 1, IIPG 2, I1PG 3, [1P6 4, TIP6 5, I1PG 6, IIPG 14.
[Py 1, [Py 5, TPy 6, [IPy 7, 1Py 8, [IPy 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckne BONPOCHI:

1. ChopmynupyiiTe onpeaercHne moka3aTeaIbHOW (PYHKITUH.

2. [lepeuncnute CBOMCTBA MOKa3aTeNbHON (PyHKIUU.

3. Ilepeuncnure cnocoObl pelIeHNs MOKA3aTENbHbIX YPABHEHHIA.

4. ChopMynupyiTe IpaBUIO PEIICHUS MPOCTEHIIINX MOKAa3aTEIbHBIX HEPABEHCTB.

5. B 1uem 3akitouaercsa rpaguueckuil cnocod peleHus ypaBHEHU .

6. [IpuBenure npumep GyHKIIMOHAIBHON 3aBUCUMOCTHU MOKA3aTeIbHOW (YHKIIUU U3
pEAIIbHOM KU3HMU.

KourpoanHas padora Ne9

Oo0si3aTesbHAs YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume nNPAGUIbHBIIL oOmeem U3 Uemvlpex
nPeoI0HCEHHBIX.

l. (1 6amm)llpm kakoM 3HaueHMM a (QyHKIUs y=a* ObIBaeT Ha Bced oOnacTu
onpenencHus?

4 1

A) a=; b) a=8,25; B) a=; I') a=V/3.

2. (1 ©Oamn)Ha pucynke wuzobpaxén rpaduxk Qynkuuu Bupaf(x)=a*. Haitgute
3HaueHuef(2).

YA

::,-"

flx)=a"

T
o

~ “ >
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amn) OyHkuus 3a1aHa GopMyIoii: f(x)=(%)x. Uemy pasno f(-2)?
A)-: B)-4;B) 4 ) V2.

1 x—13
4. (1 6amr) Kopens ypaBHeHI/IH(a) N 3'?
A) 12,5; B) 13; B) 14; T) 15.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienusa u nOJIy4eHHbLI OMmeen.
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5. (2 6anna) Haiigure kopenb ypaBHenus 3¥2-5%3%=12

6. (2 6aa) CKOIBKO LETbIX PEIEHUH HMEET HepaBeHcTBO 1 <7%1<497
— 25—8)(—)(2
7. (2 6anna)Haiaute Touky Makcumyma GyHKITUH Y )
8. (2 6amna)B xoxe pacnaga paguoaKTHBHOIO M30TOMA €ro Macca YMEHBIIASTCS IO

. —t/T
m(t) =mgy-27"",
3aKOHY rem)— HadajlbHas Macca U30TomNa,! — BpPEMsl, MPOLIeAIee OT
HayaJbHOTO0 MOMEHTa,T — mepuoJl nojaypacnaaa. B HadabHBIE MOMEHT BpEeMEHU Macca
m3oromna 184 mr. Ilepuon ero mosypacmnanaa cocrtaBisier 7 MuH. Haliure, yepe3 CKOJIBKO
MHHYT Macca U30Tona 0yet paBHa 23 MT.

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHO8AHUE peuleHUA U
NOJIYYEeHHbLIL Omeen.

y—2x=0
y—2%=0"

9. (3 6amna)Pemure rpadguuecku cUCTEMy ypaBHEHUM: {

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUSA
OtBer B A B A 1 2 -4 21 (2;4)
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3.9 Jlozapugmut. Jlozapugpmuueckan pynkyus

Oopaszoseamenvuwie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

I1P6 1, I1PG 2, I1PG 3, [IP6 4, TIP6 5, I1PG 6, I1PG 14.
[Py 1, [Py 5, 1Py 6, [IPy 7, 1Py 8, [IPy 18, [IPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyecKkne BONPOCHI:

1. CdopmymupyiiTe onpeaenenne JorapupMuueckon QyHKITAH.

2. Ilepeunciure cBoMcTBa JOrapu(pMUIECKON (PYHKIIUH.

3. Tlpomomxkure onpenencHue: «Jlorapudm — 370...».

4. Yemy paBeH jorapupm npou3BeaecHus?

5. Uemy paBeH norapudm gacTHOTO?

6. IlpuBegute mpUMepsbI JJOrapuPMUUIECKON COUPATIA B IPUPOJIE U B OKPYKAIOLIEM
MUDE.

7. Ha 4ro crouT oOpaTuTh BHUMAHHE NPU PEUICHUH JIOTAPUPMUYECKUX MU
YPaBHEHUI Y HEPABEHCTB?

8. Ilepeuncnute crocoObl pemieHus JorapuMUIECKUX YPaBHEHUH.

9. CdopmynupyiiTe mOpaBUIO  pPELIEHUS  MPOCTEHIIMX  JorapupMUUECKUx
HEPABEHCTB.

10. B uem 3akmtouyaetcs rpaduueckuii cnocod peneHus: ypaBHeHH.

11. [lpuBenute mnpuMep (QYHKUMOHAIBHOM 3aBHCHUMOCTU JIOTapU(PMUUECKOM
(YHKUIMU U3 peaTbHOU KU3HHU.

KourpoabHas padora Nol()
Qo0s3aTepHad YaCTh
Ilpu pewenuu 3a0anuint 1-4 3anumwiume npPasuIbHBIL oOmeem U3 uUemvlpex

npeoI0HCeHHbIX.
1. (1 6anm) Kakas u3 pyHkImii Bo3pacTaeT Ha Bceil 001acTH onpeaeieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x? I) f(x)=log: x.
2

2. (1 6amn)Ykaxkute odaacTh onpeaeneHus Gy f(x) = 1g ZXX::

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

3. (1 6amm)PacnonoxuTk B opsijike Bo3pacTanus: 10gq s 4; 1ogq 5 0,4,10gq 5 i.

1 1
A) logo,s 4; 1085 0,4 ;10805 2’ B) log,5 410805 g logo5 0,4;

1 1
B) logg 5 " logos0,4;loggs4; I')loggs 0,4; logg s " logg s 4.

4. (1 6ann)Haiimmte kopens ypasrerusl 024 (5—x)=2.
A)11; B)-11: B) -3: T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus u NOYYEHHBLIL OMEem.
5. (2 6amna)OnpenenuTe 3HaYeHNe BeIpaxeHus log, 2 + log, 3 + 210824,
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6. (2 6amta) YkaxuTe HaMMEHBIIIEE 11eJ7I0€ PEIICHIE HEPABCHCTBRA!
log;(6x —4) > 2.

7. (2 6anna)Haiinure Touky MakcuMyMa GyHKIHH Y 8In (x + 7) —8x+3.

8. (2 6amna)list oborpeBa MoMeIIeHusI, TeMIepaTypa B KOTOPOM MOJIJICPKHUBACTCS Ha
ypoBHe T =15° depe3 paauatop OTOIJICHHS MPONMYCKAIOT TopAYyr0 Boay. Pacxon
poxosiel yepe3 Tpyoy paauaropa Bojabl m = 0,6 kr/c. IIpoxoas mo Tpyde paccrosiHue
X, BOJA OXJIAXKIAETCA OT HadallbHOM Temmeparypsl T,=91° no temmneparypsl T, npuduém

TB — TH Br- B
L c=4200—— y= 28—~
I'=Tu rpe Kr-°C— TemmoéMKoCcTh BOJBI, M-°C—

koddurment temmoodmena, a & = 0,8 — nmocrosunas. Haiinure, 10 Kakoii TeMIepaTyphl
(B rpanycax Llenbcust) oxiaauTcst Boja, €Cliv AJIMHA TPyObl paauaropa paBHa 144 m.

cm
x=a—1log,

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peUleHUA U
NOJIYYEeHHbLIL Omeent.

2x =1 135 -1 5
9. (3 6ayna)Pemmre rpaduuecku cuctemy ypaBHeHHﬁ:{y T 2x = logs 083

2y —3x=6 )
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooswcecmea. Inemenmul meopuu 2pagos

Oopaszosamenvhoie pe3yiomamal, noodaexcaujue nposgepke (1eMeHmul):

I1P6 1, I1PG 2.

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

TeopeTuyeckne BONpPoOCHI:
Cdhopmynupyiite onpeseneHne MHOKECTBA.
[Tponomxkure onpenenenue: «OObEIUHEHNE MHOXKECTB — 3TO. .. )».
[Tpogomxkure onpenenenue: «llepeceuenne MHOXKECTB — 3TO.. ..
[Iponomxute onpeaeneHue: «PasHOCTh MHOKECTB — 3TO...)».
N300pazute 00beIMHEHUE ABYX MHOXKECTB Ha Kpyrax Jusepa.
N300pa3urte nepeceyeHre Tpex MHOKECTB Ha Kpyrax Diepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpom
rpada?
8. Kak HaiiTu crenenn BepIInuHbI rpada?
9. HazoBute oTnuuuTEIbHBIE YEPTHI MIOJHOTO U HEMOJIHOTO rpadoB.
10.Ha3oBuTe OTIMYUTEIBHBIEC YEPTHI CBA3HOIO U HECBSI3HOTO IpadoB.

Nounkwh =

KourpoanHas padora (Nel3)
Qo0s3aTepHad YaCTh
Ilpu pewenuu 3a0anun 1-4 3anumwiume nNPasuIbHLIL omeem U3 Uemvlpex

nPeo10HCEHHBIX.

1. (1 6anmn) Kakast oneparus nuzodpakeHa Ha Kkpyrax Jitnepa?
Q.

A)E=A4uUB;B) E=AnB; B) E= 4\B;T) E=A-B.

2. (1 6amn) Kakoii rpad npencrabien?

A) monnbiii; b) HenonHeI; B)  JIEPEBO; I') HyneBoil.

3. (1 6ann) IIsaTepo pabounx BCTPETUIIUCH MPHU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEro ObLIO CAENIaHO PYKOIMOKATHM

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

4. (1 6amn) Onpenenure CTENEHb BEPIIUHBI B:
A

E F
A)8:B) 11; B) 3;T) 5.
32



Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL OMEem.

5.(2 6anna) 1. Jlanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 u300pazute rpaduuecku HoBoe MHOXKECTBO E: a) E= AuUB;0)E=ANB.

6. (2 6anna) Komunel [1Py3bs 3aHUMAaIOTCS KaKMM-HUOY1b BUJIOM criopTa. 14 u3 HUX
yBiekatoTcs ¢pyroosnom, a 10 — Gackerbosiom. M ToabKO ABOE YBIEKAIOTCS U TEM U
[TPyrum Bugom cnopra. Ckomnbko [1Py3eit y Tonu?»

7. (2 6amna) Ha pucyHke — cxema J0por, CBSI3bIBAIOIIUX ropojickue napku A, b, B,
I', [, E. I1o xaxxa0i 1opore MOKHO JBUTAThCS TOJBKO B OJTHOM HAIPABJICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET pa3INYHbIX MyTel U3 napka A B mapk E?

<\<\
AN

8. (2 6amna) MoxHO JI1 HApUCOBATh M300pPAKEHHBIM Ha pUCYHKE Tpad HE OTphIBas
KapaHjaail oT OyMarv v mpoBo/Jis Kaxa0€ peOopo poBHO OJUH pa3?

JlonoJIHuTeIbHANA YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peuleHU U
NOJIYYEeHHbLIL OmEem.

9. (3 6anna) IlepByro MM BTOPYIO KOHTPOJIbHBIE pabOTHI MO MAaTE€MaTUKE YCIEITHO
Hanucanu 33 CTyIEHTa, MEPBYIO WIH TPEThIO — 31 CTYIEHT, BTOPYIO WM TPEThIO — 32
ctyneHta. He meHee AByX KOHTpOJIbHBIX paOoT BbIMOJHUIU 20 cTyaeHTOB. CKOJBKO
CTYJIEHTOB YCHEIIHO PELINIIU TOJIbKO OJHY KOHTPOJbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OTBeT B b 10 I - 22 8 HET 18
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3.11 dnemenmovl KOMOUHAMOPUKU, CHAMUCIMUKU U MEOPUU 6EPOAMHOCH el

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMenmot):

I1P6 7,
ITPy 1,

[1P6 8, ITP6 14.
[IPy 2, ITPy 3, I1Py 4, 1Py 12, IIPy 13, IIPy 14, [1Py 18, ITPy 19.

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

1.
npumep.
2.

e A il

10.
I1.

SABJICHUSX.
12.

SABJICHHAX.

13.
14.
15.
16.
17.
18.
19.
20.
21.

TeopeTuyeckne BONpPoChI:
[Iponomxure omnpenenenue: «CiydaitHoe coObiTHe — 3TO...». llpuBeaute

[IpuBenuTe npuMep 1O0CTOBEPHOIO COOBITHSL.

[IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.

[Iponomxkure onpeneneHue: «BeposTHOCTh CIy4allHOTO COOBITHS — 3TO...)».
ChopmynupyitTe mpaBUiIO HAXOXKICHUS CIOKEHHS BEPOSITHOCTEH.
ChopmynupyiiTe mpaBUI0 YMHOKEHUSI BEPOSATHOCTEH.

Kak HaiiTu cpennee apupMeTruyecKoe YMCIOBOro psja?

Kak HaiiTn MenuaHy 4McioBoro psaa?

Kak Berumcisiercst pa3max 4ucioBOro psaa?

Ji 9ero HyXHbI AMarpaMmsl, rpaduku? Ilepeurciute BUABI IUAarpaMM.
[IpuBenure mpuMephl MPOSIBICHUSA 3aKOHA OOJIBIIUX YHUCEN B MPUPOIHBIX

[IpuBenuTe mpuMepbl NPOSBICHUS 3aKOHA OOJBIINX YMCET B OOIIECTBEHHBIX

UTo U3y4daeT cTaTUCTUKA?

IIponomxure onpenenenue: «CodyeTaHue — 3TO...».
IIponomxure onpenenenue: «Pa3mernenne — 31o. .. ».
[Iponomxure onpenenenue: «llepectaHoBKH — 3TO...».
[IpuBeauTe npuMeEpP MHOKECTBA U3 PEANBHOM KU3HH.
[IpuBenuTe npumep onepanuu NePeceueHnuss MHOKECTB.
[IpuBenure npumep onepauuu 00bEAMHEHUS MHOXKECTB.
[IpuBenuTe npuMep onepanru pa3HOCTH MHOXKECTB.
Packpoiite noHstus «rpad», «1epeBo», «UUKID).

KourpoanHas padora Nell
Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHBILl Omeem U3 yemblpex
nPeoN0IHCEHHBIX.

1.

(1 6amn) KomOunatopuka— 53TO paszfenl MaTeMaTUKH, OTBEYAOUIMNA Ha

BOTIPOCHI CKOJIBKUMH CTIOCO0aMH, MOYKHO BBHIOPATh JIEMEHTHI ...
A) 3aaHHOTO KOHEYHOI'0 MHOXKeCTBa; b) OGeckoHeuHoro MHoxecTBa; B) mroboro
MHO>KeCTBa; ) mpparoHaIbHBIX YUCEIL.
2. (1 6amn) Coenuuenus u3 n snemeHToB, otinyatomuecs [IPyr or [1Pyra tonbko
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MOPSAJIKOM PACIOJIOKEHHS B HUX 3JIEMEHTOB, HA3bIBAIOTCSL:
A) nepecranoBkamu; b) couetanusimu; B) pasmenienusamu; [') komOMHaALIUSIMU.
3. (1 6amn) Yucno Bcex BO3MOKHBIX pa3MEIeHUN BEIYUCIAETCS 110 (hOopMyJIe:

A) A =n(n-m); B) A" =n(n—1)..(n—m+1); B) A" =—“_: ) AT =

(n-m)?’
n(n+m)

4. (1 6amn) I'pynmupoBka — 370...

A) ymnopsiioueHue eAUHUI] COBOKYITHOCTH IO Mpu3HaKy;,; b) pa3Ouenue enuHul
COBOKYIMTHOCTA Ha TPYMIbl IO TMpHU3HaKy, B) o00o0meHne eauHUYHBIX ¢dakToB; )
00001IIeHrE eTMHUYHBIX TTPU3HAKOB.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuiume x00 peuieHus U NOJYYeHHbLIL ONEem.

5. (2 6amma)B cpegrem m3 2000 camoBBIX HACOCOB, MOCTYIUBIIUX B TPOJAXy, 6
noarekaroT. Haliiure BEpOATHOCTh TOrO, YTO OJUH CIY4ailHO BBIOPAHHBIN AJI1 KOHTPOJIS
HAacoC HE MOATEKAET?

6. (2 6ayma)CpaBHUTH BCXOKECTh CEMSH JIOOBIX TPEX BUIOB OJHOJETHUX I[BETOB 32
nocneanue 3 roga. CoCTaBUTh AMarpaMmy IO HalJICHHbIM JTaHHbIM. CIenaTh BEIBOJBI.

7. (2 6anna) LiBeToBOAY MIPEMTIOKUIN YKPACUTD KIIyMOY IIBETaMH, UCTIONB3Ys 3 BUJIA.
CKOJIbKO pa3IuYHbIX BapUAHTOB €CTh y IIBETOBO/JIA, €CJIU €CTh BHIOOP U3 5 BUIOB pa3HOU
paccaisi?

8.(2 6amta) CkoJIBKUMU CITIOCOOAMU MOKHO MOCATUTh 4 KyCTapHUKA B OJIUH psin?

JonoJIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumume Xx00, 000CHOBAHUE PEUIEHUA U
NnOYyYeHHbLIl Omeem.

9. (3 6amma) YToObl MOCTYNHUTh B MHCTUTYT Ha CHEUUAIbHOCTh «Mactep caloBo-
MapKOBOTO U JIAHAA(PTHOTO CTPOUTEIHCTBA», AOUTYPUEHT J0JKeH HaOpaTh Ha EI'D He
MeHee 70 OayuioB MO KaXXKIOMY M3 TPEX NPEIMETOB— MaTEeMaTUKa, PYCCKUM S3BIK W
WHOCTPAHHBIN s3bIK. YUTOOBI TOCTYNMUTHh Ha CHenuaibHOCTh «KomMMepIius», HYKHO
HaOpath He MeHee 70 0ayuIoB MO KaXIOMY M3 TPEX MPEIMETOB— MaTEeMaTHKa, PyCCKUN
SI3BIK ¥ OOIIIECTBO3HAHUE.

BepositHocTh TOro, uto abutypueHT 3. moiyduT He MeHee 70 OamioB 110
MaremaTuke, paBHa 0,6, o pycckomy s3biky— 0,8, 1o nHOCTpaHHOMY 3bIKy— 0,7 U 1O
ob6mectBo3Hanuo— 0,5.

Haiinute BepoSATHOCTh TOTrO, 4TO 3. CMOXET MOCTYMHUTh XOTS Obl HA OJIHY M3 JABYX
YIOMSIHYTBIX CHIEIIUATLHOCTEH.

ITAJIOHBI OTBETOB:

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

Oobpaszosamenvusle pe3yromamal, noonexcaujue npogepke (I1emMenmot):
[1P62, TTP63, T1P6 14.

[IPy 1, ITPy 5, TPy 6, IIPy 7, [IPy 8, I1Py 11, ITPy 18, I1Py 19.

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

Teopernueckne BONPOCHI:

UTto Ha3bIBaeTCs ypaBHEHUEM?
YTO 3HAYUT PEMIUTH ypaBHEHUE?
UT0 Takoe KOPEHb YpABHEHHUS?
YTto Ha3bIBAETCS HEPABEHCTBOM?
UTO 3HAYUT PEMINTH HEPABEHCTBO?
B yeM 3akirouaercs «MeTo1 UHTEPBAIIOB)?
Uto Ha3bIBaE€TCS PEUICHUE CUCTEMBI YPABHCHUN?
YTO 3HAYUT PEMIUTH CUCTEMY YPABHEHUI?
[Ipu pereHun Kakux ypaBHEHUM U HEPABEHCTB, CIEAYET OOpaTUTh BHUMAaHUE
Ha 00JIaCTh JOMYCTUMBIX 3HAUYCHUN?

10. Tlepeuuncnute ciocoObl pelIeHNs YpaBHEHUM.

11. Ilepeuucnure cnocoObl pelICHUS] CHCTEM YpaBHEHUH.

WX R WD =

KonTposabHasi padora Ne 12
Oobs3aTe/bHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anumiume nNpPAsUIbHBIIL Omeem U3 uUemvlpex

nPeoI0HCeHHbIX:
1. (1 6amn) Kakoe u3 uncen siBnsgeTcs KopHeM ypaBHeHUs logy(x+1)=1
A)-1;b)2;B) 1;T) 0.
2. (1 6amn) Kakue u3 ypaBHeHUM UMEIOT 00jiee OJHOTO KOPHSI?
A) x2-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6amn)Onpenenure BUI ypaBHEeHUS V —32-x=2.
A) nuneitoe; b) kBagparnoe; B) uppamuonansroe; I') parmonansHoe.

4. (1 6amwn)OnpenenuTe HaMMEHbIIee [EN0e PeLIeHIe HepaBeHcTsa 3% 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHusA U NOJYYEHHbLIL OMEem.
5. (2 6amra) Haiimure kopens ypaBHenns | x-3 | =2

x—y=28,
6. (2 6amta)Pemmre cucteMy ypaBHEHUN {2x "W _16.
2x% — 5x
—F <X
7. (2 6anna) Pemmre HepaseHcTBO * T 3

8. (2 6aia)Pemmre ypaBHenue (2x — 3)V3x2 — 5x — 2=0
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JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anumiume Xx00, 000CHOBaAHUE peUleHUA U
NOJIYYEeHHbLIL Omeemn.

2sin®x — V3 cos (E — X

=0.
9. (3 6amna)Pemnre ypaBHeHue 2 ) . YKa)KHUTE KOPHU

—;3r|.
3TOr0 YPaBHEHUs, IPUHALJIEKALINE OTPE3KY 2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a1aHUA

Omer | B | A, | B | A [1;5] (10:2) [(—o0; OJU[2; 3] -1; | 5 /% 87 4
B 6 3 3
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3.13 MamemamuuecKuit npaKmuKym
Oobpaszosamenvusie pe3yromamal, noonexcaujue npogepke (I1emMenmol):
[1P6 2, ITP6 3, T1P6 14.
ITPy 1, ITPy 5, ITPy 6, [1Py 7, IIPy 8, I1Py 11, IIPy 18, I1Py 19.
OK 1,0K 2,0K 3,0K 4, OK 5, OK 6.
[K 1.2

Teopernueckne BONPOCHI:
Uto Ha3pIBaETCS MaTPULICH?
UTo Ha3bIBAETCS ONMPENEIUTEIIEM BTOPOTO, TPETHETO NOPAIKOB?
Yro npezacrasnset co0oit yuco 1?
Kakoe uncio Ha3bIBalOT KOMILIEKCHBIM?
Kak HaiiTn MOy Ib KOMIUIEKCHOTO Ynciia?
Kaxk HaiiT apryMeHT KOMIUIEKCHOTO YHCIIa?
Kakue cymectByroT (pOpMbl KOMIUIEKCHBIX YHCEI?
[To kakum mpaBUSiaM OCYIIECTBIAIOTCS NEUCTBUSI HAJ KOMILUIEKCHBIMU YHUCIAMU B
TPUTOHOMETPHUYECKOU (popMe: TPOU3BEEHUE, BO3BEJICHUE B CTENIEHD, ACIICHUE?
9. Tlo kakuM MpaBWIAM OCYLIECTBIISIIOTCS AEUCTBUS HAJ KOMIUIEKCHBIMU YHUCIAMU B
HoKa3aTeNbHON (popMe: IPOU3BEIECHUE, BO3BEICHUE B CTENECHD, AC/ICHUE?
10. Yro HazbiBaetcsa rpagom?
11. Jlatp onpenenenue rpada.
12. Kakue netanu ripu n3oopaxenuu rpada He BasKHbI?
13. YUto Ha3pIBaeTCS MapUIpyTOM, LENbIO, TUKIOM?
14. Yto HazpiBaeTCs n-pakropuasom?
15. Kakue coObITHSI Ha3bIBAIOTCSI HECOBMECTHBIMHU, TTPOTUBOMOJIOAKHBIMHU, HE3aBUCUMBIMU,
3aBUCUMBIMH ?
16. Yto Ha3bIBaeTCS YCIOBHOU BEPOSITHOCTHIO?
17. ChopMynupyite TEOPEMBI CIOKEHUS U YMHOKEHUSI BEPOSATHOCTEH.
18. Kakas BennurHa Ha3bIBA€TCS CIIy4YalHOW?
19. Kakas cnydaiiHas BETMYMHA HA3bIBACTCS TUCKPETHOM?
20. Onumute cxemy bepuymnu. Kakue snemeHTapHbIe COOBITHS MOBTOPSIOTCS B ITHX
onbITax?
21. 3anummrte Gopmyny bepuyu.
22. YUTo Ha3bIBAETCS 3aKOHOM PACHPEACIICHUS CIIy4YalHOW BEJIMYUHbBI?
23. Kaxoii 3ak0H pacnpe/ielieHUsI Ha3bIBaeTCsI ONHOMHUATBLHBIM?

Al e

KourpoabHas padbora Ne 13
Qo0s3aTebHAA YACTH

4 -2 5
1. Beruucaute onpenenuTeab A=|0 2 3 U €ro MUHOp M.
-1 3 0

NI
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o o . [x —5x, =10,
2. Haiinure penieHrie cUCTeMbl TMHEHHBIX YPAaBHEHUM :
2x, +4x, =12
WIH
3. Ha koopauHaTHOM TJIOCKOCTHU JJaH TPEYTOJIbHUK BEPIIMHBI, KOTOPOTO PACIIOIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). Haittu miomanb JaHHOTO TPEYyTroJbHUKA.

X1
3

i
oM oy
4 4]

X
4. OnpeenuTe YuciIo pedep, UHIUAEHTHBIX BEPIIMHE Xy : -

5. IIpou3BoauTCs MCHBITAHHUE ACTAJIM Ha HAACKHOCTb. BEposaTHOCTH OTKa3za JeTanu 3a
Bpems wucnbeiTanug paBHa 0,3. CocraBuTh OWHOMHMAIBHBIM 3aKOH pacIpeneaeHUs
CIy4YalHOW BEJIWYMHBI X — YHCJIO OTKA3aBIIMX JETANCH W3 TPEX, NMOABEPIHYBIINXCS
HCObITaHNUI0. HalTH YncoBbIe XapaKTEPUCTUKHU ITON BEIIMYMHBI: M(X) D (X ), oX ),

NN

Nwmerorest 20 cBeTogopoB Ha cKiane, S U3 KOTOPBIX YeThIpex3HauHble. Haymauy Oepyt 3
ceerodopa. CoCTaBUTh 3aKOH pacCHpelesieHus Cily4ailHOM BeaM4MHbl X - 4Yucia
YeThIPEX3HAYHBIX ~ CBETO(POPOB, OKazaBIIMXCA B  BblOopke. Haiftu  uwncioBble

XapaKTCPHUCTHUKHU ATOM BEJIMYMHBI: M(X) , D(Xx) , o(X) .

6. HaiiguTte KOMIUJIEKCHOE M TIOJIHOE€ CONPOTUBIEHUE LENU, €CIU JaHbl KOMILIEKC
HanpsokeHus U =16,5+40j u Toka [ =50+3j . 3anumuTre ypaBHEHHE TOKA.

NN

° T
. Jul
— J7 — 2 o
Haubt xommuieke Hanpsokenus [ =30-e u xommiekc Toka J =15-¢€?, Halinure Komiiekc

CONIPOTHUBJICHUA.
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3. ®oH/ OLIEHOYHBIX CPEACTB JIsl Py0eKHOr0 KOHTPOoJIs (1o urtoram 3.1 —3.4)

Oopaszoseamenvuwie pe3yiomamal, noodiexcaujue npogepke (31emMenmot):
I1P6 1, ITP6 3, T1P6 4, I1PG 5, ITP6 6, I1P6 9, I1P6 11, ITP6 12, ITP6 14.

ITPy 1, IIPy 6, ITPy 7, IIPy 8, [IPy 9, [1Py 10, ITPy 11, [TIPy 14, ITPy 15,
[1Py 16, ITPy 17, I1Py 18, TPy 19.

OK 1,0K2,0K3,0K4, 0K 5, 0K 6, OK 7.

K 1.2

OQo0s13aTeabHAA YACTH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuibHvlil OMEEM U3 Uemblpex

npeo10IHCeHHBIX.
1. (1 6amn) Hanel touku A(2,0,5), B(-2,6,3). Kakue koopauHATBI HUMEET
cepenuHa otpe3ka 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 CJ] napamienbasie. Kakoe pacnosioxxeHre UMEIoT
npsmbie AC u BJ1?
A) napamwensHele; b) mnepnennukynspueie; B) ckpemmwmBarorcs; 1)

x 3

S— = —

6 2 B ortBeTe 3anmimre

MNEPECCKArOTCs.

3. (1 6amn)Haitnure KOpeHb ypaBHEHUS:
HanOOJIbIIMN OTPULIATEIbHBIN KOPEHb.

A)-3;b5)0;B)-2;T)-1.

4. (I  o6amm)Ha  pucynke  wu3zo0paxkeH  rpaduK  MNPOU3BOTHOU
bynkunny=f(x).Ilpn kakoM 3HaueHUU X QYHKUUA TPUHUMAET CBOE HAMOOJbIIEe

3HaYeHHUE Ha oTpe3ke[-4; -2] ?

|1I

Sor=fx

=Y

I

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

Ilpu evinonnenuu 3adanuit 5-8 3anumume x00 pewieHus u NOJIyYEeHHbHL
omeem.

5. (2 Oamna) BepxHue KOHIIBI JIBYX BEpPTUKAJIBLHO CTOSIIMX CTOJOOB,
YAAJIEHHBIX HAa paccTosiHne 4 M, COCAMHEHBI MEpPEeKIaaIuHON. BbicoTa OIHOrO
cronba 10 m, a [TPyroro 7 m. HalinuTte AmHy nepexyiainHbl.

6. (2 6amra) Jansl uwerbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)



Joxaxwute, uto otpe3ku AB u C/] nepneHauKkyaspHsl.

7. (2 Gamma) JIBurasch co CKOPOCTBIOV = 3M/c, TpakTOp TaIIUT CaHU C
cunoit F=40 xH, HanpaBieHHON NOA OCTPHIM YIIOMOK TOPHU30HTY. MOIIHOCTS,
pasBHMBaeMas TPaKTOpOM, Berumcisercs 1o Gopmyine’N = F U cos & .Haiigute, npu

kH- M
KaKkoM yriiec(B Tpagycax) 3Ta MOITHOCTh Oyaet paBHa 60 kBT (kBT—»310 € ).

8. (2 Oamma) MarepuasibHas TOYKAa JBIDKETCA MPSMOJMHEMHO TIO
3akoHyX(t)=t>-13t+23(raex — paccTOsSHUE OT TOYKH OTCYETa B METPax,! — BPeMs
B CEKYHJaX, U3MEPEHHOE C Havaja ABWXKEHUs). B Kkakoil MOMEHT BpeMeHHU (B
CEKYH/Iax) €€ CKOPOCTh ObliIa paBHa 3 m/c?

JlomoJIHMTEIbHAA YaACTh

Ilpu evinoanenuu 3aoanua 9 3anuwiume Xxo00, 000CHOBAHUE PeUIeHUA U
NOJIyYeHHbLIL O 6ent.

9. (3 6anmna) Pa3outh UBETHUK NPSIMOYTOJbHON (hOPMBI (OTHOLIEHUE CTOPOH
2:3) Ha 4YacTH pa3IUYHOM IUIOMIAU. YKaKUTE Pa3HbIM I[BETOM MapasuieiibHbIC,
MEPICHANKYIIAPHBIE, CKPEIIMBAIOIIMECS OTpe3ku. PaccuWTarh KOJMYECTBO
CaXXEHIICB IIBETOB IS KaXaoro cektopa. OdopMuth cxemy IBETHHKA (MOXKHO
MCIIOJIb30BaTh KoMIIbloTep). Hanpumep,

ITAJIOHBI OTBETOB:

Homep
3a/IaHuA

OTBer A r r b 5 - 60 8 -




4. ®oHA OLICHOYHBIX CPEICTB /IS MPOMEKYTOYHOM aTTecTAlMU (IK3aMEH)

Ha BbIMojgHEeHNE MHUCHMEHHOW 3K3aMEHAIIMOHHOM pabOThl MO MAaTeMAaTHKE
naercs 3 actpoHomuyeckux yaca (180 MunyT).

DK3aMeHallMOHHAas paboTa COCTOMT HMX 2-X 4YacTeil: o0s3aTeabHONM U
JIOOJIHUTEIILHOM.

OOs3aTenbHass 4YacTh COACPKUT 3aJaHUS MHUHHUMAJIBHOTO 0053aTeILHOTO
YPOBHS, JOMOJHUTEIIbHAS YacTh — 00JIee CIOKHbIC 3aJaHusl.

[Tpu BBIMOTHEHNY 3aaHUI 00s3aTEIHLHON YacTH TPeOyeTCs PEICTABUTh XOJT
peIIeHUs] W yKa3aTh MOJYYEHHBIH OTBET. 3a MPaBUILHOE BBINOJTHEHHE JIFOOOTO
3a/laHds U3 00s3aTeNbHOM 4YacTh oOywaromuiics moiy4yaete ojauH Oamwt. Ilpu
BBITIOJIHEHUHU 33JaHUS U3 JIONOJHUTEILHON 4acTh HEOOX0JUMO MOJIPOOHO OMKCATh
XOJl peuIeHus1 U AaTh OTBET. [IpaBUIIbHOE BBITIOJIHEHUE 3aIaHUIN JOMOJHUTEIBHON
YacTH OlleHHUBaeTcs 3 OayuiaMu uin 1-2 6ayutamMu 3a 4aCTUYHOE PEellIeHuUe.

baibl, nojiydeHHBIE 3a BCE BBINIOJIHEHHBIE 33JaHUsI, CYMMHUPYIOTCSI.

IlIkana nepesoda 6an106 6 ommemKu no NAMUOATLHOU cUCHEME

Ommemka Yucno o6annos,
Heobxo0umoe 0111 noaIy4eHus OmmemKu

«3» (y008.) 6-9

10-14
«4» (xopouwio) (He meHee 00H020 3a0aHus
U3 OONOHUMENLHOU YaACmu)

oonee 14
«3» (omauyno) (ne menee 06yx 3a0anull
U3 OONOHUMENLHOU YaACmU)

Oopaszoeamenvhvle pezynomamal, nooaexcauiue nposepke (3j1emenmot):
I1P6 1, TTP6 2, TTP6 3, T1PG 4, T1P6 5, ITP6 6, T1P6 7, T1P6 8, I1P6 9, T1P6 10,

I1P6 11, TIP6 12, TIP6 13, IIP6 14.

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

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

IK 1.2




prnepbl 9K3ameuauuouublx3a0auuﬁ 6 Ouneme no mamemamuke

- puwsman Ipusl'YIIC

PaccmoTpeno npeameTHOH YTBEPXIAIO:

JK3aMeHAIlMOHHBIN OmiaeT Ne _

(umkII0BOI) KOMHCCHEH 3am. nupekropa mo YP

ITporokom Ne Jducunnanna: Maremaruka
113 EE] 20— T. q)I/IO
I'pynna: “ oo 20 T
Ipencenatens MK Cemectp - 2
0)4(0]

1. Jansl Touku A(3,1,6), B(-1,5,2). Haiinute koopauHaThl cepeauHbl oTpe3ka AB — touku M?
(1 6amm)

2. Manbl Touku A(3,1,6), B(-1,5,2). Halinute koopauHaTel U ayiuHy Bektopa AB. (1 Gamn)
3. Haiinute kopeHb ypaBHEHUS: Sin 2x = \/Z—E (1 6amn)

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

5. Cpennsist TuHUSA Tpaneuuu paBHa 21, a MeHbllee ocHOBaHUe paBHO 8. HaiinuTte Gonbiiee
OCHOBaHHe Tparenu. (2 6amia)

6. Haitnure BexTop c=3a +2b-d, eciu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6amna)

7. YnpocTuTh BbIpaxeHue: sin x cos xctgx — 1. (2 6anna)

8. BbuncianTh cymMmy U pa3HOCTb 33JJaHHBIX KOMIUIEKCHBIX YHcen: z1=-4+i, zo= 1-3i. (2 6anna)

9. Pemuts CJIAY metonom Kpamepa:

x+2y=2
2x—y=17

(3 6ama)

10.(1 6ann) Ha Tapenke 16 nmupoxkoB: 7 ¢ ppiOOH, 5 ¢ BapenbeM U 4 ¢ BuinHei. KOns nayran
BbIOMpaET OAMH NHPOKOK. HaliinTe BEpoATHOCT TOT0, YTO OH OKAXKETCS C BUILIHEH.
11. (I 6ann)Haiinute 3HaueHue BeIpaxkeHus logr2 + loga 32

12.(1 6ann)Haiinure KopeHb YpaBHEHUS 7-6x=7.

13. (1 6ann) Pemute HepaBeHCcTBO 27> 64. B OTBET 3aNUIINTE HAUMEHBILEE MOI0KUTEILHOE

IeJI0€ YHUCIIO.
x+2 1

y 3x-2 4

14. (2 6ann)Halinute KOpeHb ypaBHEHHS

15. (2 6ann)Haiimure ipousBoaHyto GyHKIUK B TOYKe Xx=01Y = ZX4 —6x” +7x-1




16. (2 6ann) L|BeTHUK, 0(OPMIIEHHBIN TI0 MHAMBUAYAILHOMY 3aKa3y, uMeeT (hopMy LMIMHIPA.
BricoTa niBetHuka 35 cm, nuamerp ocHoBaHusl 20 cM. CKOJIBKO 3eMJI HEOOXOJIUMO MPUBECTH,
4TOOBI IBETHUK OBLI 3aMI0JIHEH MOJIHOCTHIO. B 0TBET 3anuimre 4ncio, 1eleHHoe Ha TT.

17.(2 6anna)Beraucnute IUIOMAAL 3€MJIM, OTBEACHHOTO MOJ KIyMOY, MEpUMETpP KOTOPOTO
OTPaHMYMBAIOT JIMHUU y=X>-2X-2 U y=-x’+2. Bemmonnute ueprexk. OTBET AaiiTe B KBaJpaTHBIX

MEeTpax.
19. (36anna)Pemre ypasuenue:log” x-4logax+3=0

[IpenonaBarenn /



