[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

®K1O: Ynpukosa Jlunus MBaHoBHa

[omkHocTb: OupekTop Gpunmana

[ata nognucanus: 19.10.2026 16:15:51

YHUKanbHbI MPOrpaMMHbIN KIKOY:

750e77999bb0631a45¢bf7b4a579¢1095bcef032814fee919138f73a4celcad5

[Ipunoxxenue
K OOII-TITICC3 o cnenuaibHOCTH

23102.09 ABTOMaTuKa U TeJIEMEXaHUKa Ha TPAHCIIOPTE

(>KeIIe3HOIOPOKHOM TPAHCIIOPTE)

®OHJ] OLIEHOYHBIX CPEJCTB YYEBHOT'O ITPEJMETA
OVJI(I1).07 MATEMATHKA

baszosas noocomosxa

cpeoneco npoghecCcuoHaIbHO20 00PA308aHUs



a k0N P

COILEPKAHHUE

PesynbpTaTel 00yuenus, pernamentupoBanasie ®I'OC COO ¢ yuetom @I'OC CIIO ... 3

@DOH/I OIEHOYHBIX CPECTB JJIST BXOTHOTO KOHTPOIS .vvviereesieesinesnreesseessessinesnnessseenees 10
@DOH/I OIEHOYHBIX CPECTB JJIS TEKYIIETO KOHTPOIS .vevveereeeeresiresnveeseessessinesnnessseesees 12
®doH/ OIEHOYHBIX CPEACTB JJIs pyOeKHOro KOHTPOJIs (1o utoram 3.1 —3.4) ............ 36
@DOoH/I OIIEHOYHBIX CPEJICTB JJIS IPOMEKYTOUHOM aTTECTAIMH (IK3AMEH) ....eevveevrenee 38



1. PesyabTarbl 00y4yeHnus, perjamentuposanabie ®PT'OC COO ¢ yuerom PI'OC
CIIO

JucuunjanHapHble (HDCI[MCTHI)IC) PEe3VJbTAThL 0TPAKAIOT.

— Bnagenne MeronamMu J10Ka3aTeiabCTB, AITOPUTMAMH pPEIICHUs 3a7ad; YMEHUE
(bopMyNIMpoBaTh OIpPENEICHUs,, AKCUOMBI M TEOPEMBbl, NPUMEHATh UX, IPOBOJUTH
JI0Ka3aTeJIbHbIE PACCYXACHUSI B X0JI€ PELICHU 3aa4;

— YMeHue onepupoBaTh MOHATHSMM: CTENEHb YMCIA, JIOTapu(M YHCla; YMEHUE
BBIIIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpPeoOpa3OBaHMs BBIPAKEHUH CO CTENEHSMH U
norapupmMamu, IpeoOpa3oBaHus TPOOHO-PANMOHATLHBIX BEIPAKCHHIA,

— VYMeHue onepupoBaTh MNOHATHSAMHU: PAlUOHAIBHBIE, HpPPALUOHAIbHBIE,
[IOKa3aTeNbHbIC, CTENEHHBIE, JOrapu(MUUYECKUE, TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

— VYMeHHe onepupoBaTh MOHATHAMHU: (QYHKIUS, HENpepbiBHAs (yHKIUS,
NPOU3BOJHAs, IEpBOOOpa3Hasl, ONPEICIICHHBIM  WHTErpaj; yMEHHE  HaxOJUTh
MPOU3BOAHBIE  AJIEMEHTAPHBIX  (DYHKIMI, HCHONb3ys  CIPAaBOYHBIE  MaTepHUabl
MCCJIE0BATh B MPOCTEHIINX CIIy4asiX (PYHKIIUM HA MOHOTOHHOCTb, HAXOJAUTh HAMOOJbIIIHE
Y HaUMEHbIINE 3HAYCHUS (DYHKIHI; CTPOUTH IpapMKU MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM
anmapara MaTeMaTH4YECKOTO aHajIu3a; NPHUMEHSTh IPOU3BOJHYIO MPU PELICHUH 33]1a4 Ha
JBUKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 33/1a4U Ha HAUOOJbIINE U HAUMEHbIINE
3HAYEHHUs1, HA HAXOKJAEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

— VYMeHue omnepupoBaTh MNOHATUSAMHU: palUOHaibHas (yHKUUSA, IMOKa3aTeabHas
bynkuus, creneHHas ¢QyHKUMs, Jorapudpmuueckas (yHKUHS, TPUTOHOMETPUYECKUE
byHKkuMH, OOpaTHbIE (DYHKIMU; YMEHUE CTPOUTh TpaPUKA H3YYECHHbIX (YHKIHA,
MCIIOJIb30BaTh TpayKu MPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4
U3 JApYyrux Y4eOHBIX NMPEIMETOB U 3aJad U3 PEaIbHOM JKW3HM; BbIpaxaTh (hopmyiaMu
3aBUCUMOCTH MEX]ly BEJIMYNHAMH;

— YMeHMe pemarh TEKCTOBBIE 33Ja4M Pa3HbIX THUIOB (B TOM YHUCJE HA MPOLEHTHI,
JOJIM U 4acTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTbh TOBapOB M YCIYyT, HAJOTH, 3a/1a4dl U3
00JIaCTH yNPABJICHHS JMYHBIMU U CEeMEHHBIMH ()MHAHCAMH); COCTABIIATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 1O YCJIOBHIO 33Ja4d, UCCIEI0BATh MOIYYEHHOE
pElIeHre U OLEHUBATh MPaBIONOI00HOCTh PE3YIbTATOB;

— VYMeHue omnepupoBaTh TMOHATUAMH: CpeAHee apupMETUYECKOoe, MeIuaHa,
HauOoJblllee U HAaUMEHbIIEe 3HAUCHUS, pa3Max, TUCHEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBoro  Habopa;  yMeHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  HH(POpPMAIHUIO,
NpE/ICTaBJICHHYI0 B Ta0lMIax, Ha JauarpaMmax, rpadukax, OTpa)xarollylo CBOMCTBa
peanbHBIX MPOIECCOB U SIBICHUM; NMPEJCTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
auarpaMM; HCCIEA0BaTh CTATHCTHUYECKHE JIaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM
rpauuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



— YMeHHe omnepupoBaTh MOHATUSMU: CIYYallHBIA OMBIT U CIIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYy4YailHOTO COOBITHS; YMEHUE BBIUMCIATH BEPOSTHOCTh C MCHOJIb30BAaHUEM
rpauyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMysbl MPH PEUIEHUH 3a/ay; OLIEHHWBATh BEPOSITHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIyYallHBIMH BEJIMYMHAMH;, YMEHHE MPHUBOJUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B MIPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

— YMeHHE OnepupoBaTh NOHATHAMH: TOYKA, NMpsAMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYI'PAHHBIM YTOJI, CKPEIIMBAOLIMECA NPAMBIE, NAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD
IPSAMBIX U IIOCKOCTEH, YIoJI MEXAY NPSMBIMU, YTOJ MEXKY MPAMOU U IIJIOCKOCTBIO, YIOJI
MEXY IIJIOCKOCTSAMM, pPACCTOSHUE OT TOUKH 10 IIJIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMU,
PACCTOSHUE MEXAY IJIOCKOCTAMM; YMEHHUE UCIIOJIB30BATh IIPU PELICHUH 3a]1a4 U3YYCHHbIC
(bakThl ¥ TEOpEMBbI IITAHUMETPUHN; YMEHHUE OIICHUBATh pa3Mephbl 0OBEKTOB OKPYKAIOIIETO
MHpA;

— YMeHue onepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuielenunesa, npusma, nupamuaa, (urypa U MOBEPXHOCTh BpAICHHS, LWJIAHID,
KOHyC, mmap, cdepa, ceuyeHuss (QUrypbl BpalleHUs, IUIOCKOCTb, Kacaromiascs cgepsl,
LMAJIMHIpA, KOHYyCa, IUIOIIAAb IIOBEPXHOCTHM IHMpaMMIbI, IPU3MbI, KOHYCa, LMIUHIpA,
wiouanb cepsl, 00beM KyOa, MPsIMOYTOIbHOIO Napajulesienuneia, TUpaMubl, TPU3MBL,
UWIMHApPA, KOHYyca, IIapa; yMEHUE H300pakaTb MHOTOIPAaHHUKM M IOBEPXHOCTHU
BpAILICHHS], UX CEYEHUS OT PYKH, C IIOMOLIBIO YEPTEKHBIX NHCTPYMEHTOB U JJIEKTPOHHBIX
CPEACTB; YMEHHE pacClO3HAaBATH CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pacCIO3HABAThH
ITPAaBUJIBHBIE MHOTOTPAHHUKH;

— VYMeHue omnepupoBaTh NOHATHUAMU: JIBUKEHHUE B IMPOCTPAHCTBE, IOA00HbBIE
(burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIICHUE TUIOLIa/Iel TOBEPXHOCTEN U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

— YMeHue BbIUUCISATh TEOMETPUUECKUE BEIMUMHBI (JJIMHA, YTOJl, TUIOIIA b, 00bEM,
JI0ILAb TOBEPXHOCTH ), UCTIONB3YSI U3YUEHHBIE (POPMYJIIBI K METOIbI;

— YMeHue OnepupoBaTh NOHATUAMH: TPAMOYIOJIbHAs CHCTEMA KOOpAWHAT,
KOODAWHATBI TOYKH, BEKTOpP, KOOPIHWHATBHI BEKTOPA, CKAISPHOE IPOU3BEICHHUE, YTOJ
MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, NPOM3BEICHHUE BEKTOPA HA YHCIIO; HAXOIWUTHb C
MOMOUIbI0 HM3YyYEHHBIX (OpMyJl KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE MEXIY
IBYMs TOYKaMHU;

— VYMeHue BbIOMpATh MOAXOAAIIMN H3YYEHHBIH METOJA JJisl pelIeHUs 3ajau,
pacno3HaBaTh MaTeMaTudeckue (akTbl U MATEeMAaTHUYECKHME MOJIETU B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBIEHUAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPbl MATEMATHUYECKUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

— YMeEHME ONepupoBaTh NOHATUAMU: ONPENEIICHUE, AKCHOMA, TEOpPEMA, CIEACTBHUE,
CBOMCTBO, TpPU3HAK, JIOKA3aTEeIbCTBO, pPABHOCWUJIbHBIE (DOPMYIHPOBKU; YMEHHE
bopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEP)KIIEHUE, MPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCMOJB30BaTh METOJ MaTEeMaTHUeCKOM WHAYKIHMH; TPOBOIUTH
JOKa3aTeNIbHbIE  pPAaCCY)XJCHHs MpU PEHIeHUH 3a7a4, OLEHUBATh  JIOTUYECKYIO
PaBUIBLHOCTD PACCYKIICHUN;

— YMeHue onepupoBaTh MOHATUSIMU: MHOXECTBO, MOJMHOKECTBO, ONEPAIMHU HAJl
MHOKECTBaMHU; yMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaTr s
OMHCaHUsl peajbHBIX MPOLECCOB U SIBJICHUN, W MPH PEIICHUWU 3aJad, B TOM YHCIE U3
JIPYTUX Y9eOHBIX MPEIMETOB;

— YMeHue onepupoBaTh MOHIATHIAMHU: Trpad, CBI3HBINA Tpad, nepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJlaBaTh U ONHUCHIBaTh rpadbl pa3IUYHBIMU  CIOCOOAMU;
UCIOJIb30BaTh Tpadbl MpH pEIICHUH 3a7aY;

— YMeHue cBOOOJHO ONEPUpPOBATH MOHSATUSMU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COUYETaHM, YHCIIO MEepeCcTaHOBOK; OMHOM HbIOTOHA; yMeHUE MPUMEHSATH KOMOMHATOPHbBIE
(bakThl U pacCyXACHUs I PEIICHUs 3a7ad;

— YMeH#e onepupoBaTh MOHATUSAMU: HATypaIbHOE YHCIIO, [1E€J0€ YHCIIO0, OCTATOK 110
MOJIYJIIO, PAIMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO, MHOXKECTBa HATypaJbHBIX,
[EJIbIX, PAIMOHATIBHBIX, JICHCTBUTEIBHBIX YHCENI, YMEHHE HCIOJIb30BaTh MPU3HAKU
JEJIMMOCTH, HaUMEHBIINKA OOLIMI JETUTeNb U HauMEHbIIee 00lee KpaTHOE, alflOPUTM
EBxinnia mpu peieHun 3ajiay; 3HAKOMCTBO C Pa3IMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMU
CUHCTICHHS;

— YMeHue cBOOOJHO ONMEPUPOBATH MOHATHAMH: CTENEHb C LEJBIM IOKa3aTelieM,
KOPEHb HATypaJbHOW CTENEHM, CTENEeHb C paIMOHAJIbHBIM IIOKa3aTelieM, CTEMEeHb C
NEUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TAQHT'€HC [TPOU3BOJIBLHOTO YUCIIA;

— YMeHue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKIAECTBEHHOE MTPeoOpa30OBaHuUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB, pPAaBHOCUIBHOCTH
ypaBHEHUH, HEPABEHCTB M CHUCTEM, pallMOHAJbHBIC, UPpPALMOHAIbHBIC, TOKA3aTEIbHEIE,
CTETICHHbIE, JOorapuMUUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHHUS, HEpPaBEHCTBA U
CHCTEMbI; YMEHHE pellaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMbI C TIOMOIIBIO Pa3TUYHBIX
OPUEMOB; pellaTh YpaBHEHHs, HEPABEHCTBA W CHCTEMBI C TapaMeTpOM; MPUMEHSITH
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI /I PEIICHUS MaTeMaTUYECKUX 3a/1ad W 3a7ad u3
Pa3MYHBIX 00JACTEN HAYKU U PeaTbHOM KU3HU;

— VYMeHue cBOOOAHO ONEPUPOBATh MOHATHAMH: Tpaduk QyHKIUU, oOpaTHas
byHKIMSI, KOMIO3UIMS (QYHKIWMNA, JHUHEWHAs (QYHKIUSA, KBaapaTudHas QYyHKIUA,
CTeTieHHass (QYHKIUS C IEJIBIM TMOKa3aTeleM, TPUTOHOMETpUUYecKrne (PyHKIMH, OOpaTHBIC
TPUTOHOMETpHUECKHe (YHKIINH, TIOKa3aTelbHas U JorapupmMudeckas QpyHKIINHA;, YMEHUE
CTpOUTH rpaduKu QYHKIHMI, BHITOIHIATH IpeoOpa3zoBaHus rpapukoB GyHKIINIA;

YMEHHME HCIOJIb30BaTh Trpa@uku (GYyHKIUN I8 HW3Y4YEHHUS TPOLIECCOB U
3aBHUCHUMOCTE TpU peUIeHHH 3a7ad U3 JAPYTruX Y4eOHBIX MPEIMETOB U U3 pealbHON
KU3HU, BBIpakaTh (OpPMyIaMHu 3aBUCHMOCTH MEK/y BEIMUYNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATh MOHITUSAMH: YETHOCTh (DYHKUUU, MEPHUOJUIHOCTD
(GyHKIUHM, OTPaHUYEHHOCTh (DYHKLHH, MOHOTOHHOCTb (YHKIMH, SKCTpEMYM (YHKIUH,
HauOoJblllee U HaUMEHbIlIeEe 3HAUCHHUS (YHKIUM Ha MPOMEKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHuEe (QYHKIIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA U rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEpPaBEHCTB M 3a/Jady C [apamMeTpaMmH; H300pakaTb HA KOOPJIWHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN, HEPABEHCTB U UX CHCTEM;

— YMeHue CBOOOJHO  OMEpPUPOBATH  MOHATUSAMHU:  MOCIEAOBATEIHHOCTD,
apumeTryeckas IMporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YObIBaroIiast
reOMETPUYECKas MPOTPECcCrs; YMEHHE 3aJaBaTh IIOCIECIOBATEIBHOCTH, B TOM YHUCIE C
MIOMOIIbIO PEKYPPEHTHBIX POPMYII;

— VYMeHue omnepupoBaTh IMOHATUSMHU: HENPEPBIBHOCTh (PYHKIMU, ACUMITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUYECKUN U
(u3MYEeCKUl CMBICI MPOU3BOAHON, NMEPBOOOpa3Has, ONPENEICHHBbIA HHTETpANl; YMEHUE
HaxOJIUTh ACUMMTOTHI Tpaduka (PYHKIUU; YMEHHE BBIYUCISITH MPOU3BOJHBIE CYMMBI,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3UIIMU (PYHKIIMM, HAXOJUTh YPaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJI MCCIEAOBaHUSA  (PYHKUMHA, IS
HaXOXXJEHUs HAWIY4YIIEro peleHrus B TMPUKIAAHBIX, B TOM YHCIE COLHUAIbHO-
SKOHOMHUYECKUX M (U3MUECKUX 3aJaydax, JJIg ONpPENeSIeHUs CKOPOCTH M YCKOPEHUS;
HaxOJIUTh IUIOMIAJM U OOBEMBI (UTYp C MOMOIIbIO HMHTErpajia; MNPUBOJUTH MPUMEPHI
MaTeMaTUYeCKOro MOAECIMPOBAHUS C TOMOIIBIO TU(PPEepeHIINANTbHBIX YPABHEHHI;

— VYMeHHE OnepupoBaTh MOHATHSAMHU: KOMIUIEKCHOE YHUCIO, CONPSOKCHHBIE
KOMIUIEKCHBIE 4MCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMIUIEKCHBIX Yncen (reoMeTpuueckas, TPUrOHOMETpUYecKas U ajredOpandeckasi); yMeTb
NPOU3BOJAUTH apUPMETHUUECKUe JEHCTBUS C KOMIUIEKCHBIMM YHCIaMH; HPHUBOJIUTH
MpUMEPHI UCMOJIB30BAHUSI KOMIUIEKCHBIX YHCEJT;

— VYmMeHue CBOOOJHO OINEPUPOBATH TMOHATHSMU: CpeAaHee apudmeTnyeckoe,
MeIuaHa, HauOoJsblllee M HaWMEHbIlIee 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHIApPTHOE
OTKJIOHEHHE JUIsl ONHCAHMS YUCIIOBBIX JAHHBIX; YMEHHE MCCIIEJOBAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C MPUMEHEHUEM TIpaUUeCKuX METOJOB U AJIEKTPOHHBIX CPEICTB;
rpaduyecKku Uccaen0BaTh COBMECTHbIE HAOIIOACHUS C MTOMOLIBIO TUarpaMM pacCeUBaHUs
Y JINHEMHOU PErPECCHH;

— YMeHHe HaxXOAUTh BEPOSTHOCTH COOBITHM C HCIOJIb30BAaHUEM TpaduyecKux
METO/IOB;, NPHUMEHSTh [JIsl pelieHus 3anad  (GopMyJsbl CIOXKEHHUS UM YMHOXKEHHUS
BEPOSATHOCTEH, (HOpMyJTy TOJTHOM BeposTHOCTU, Gopmyny bepHysmum, KOMOMHATOpPHBIE
bakThl U (HOPMYIIbI; OIICHUBATH BEPOSTHOCTH PEAIBbHBIX COOBITHI; YMEHHE ONEpPUpPOBATh
MOHATUSIMU: CIy4yallHas BEJIMYMHA, PACIpPEICIICHHE BEPOSATHOCTEN, MaTeMaTHYeCKOe

OXKHUIaHUC, AUCIICPCHUA M CTAHAAPTHOC OTKIOHCHHC CJ'Iy‘—IElﬁHOfI BCJIMYHMHEI, (bYHKHI/II/I
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pacrnpesieieHuss ¥ IUIOTHOCTH PAaBHOMEPHOTO, TMOKA3aTeIbHOIO U  HOPMAJIbHOTO
pacnpeneneHnii; yMEHHE HCIONb30BaTh CBOWCTBA M3YYEHHBIX paclpeereHuil aiis
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJBIINX YHUCEI, METOAbl BBIOOPOUHBIX
UCCJICIOBAHUI; YMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCENT B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— VYMeHue CBOOOJHO OINEPUPOBATH MOHATHUSAMHU: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUUA YTOJ, JABYI'PAHHBIM YIOJI, TPEXTPAHHBIA YIOJI,
nepeceKaronmecs, MapaielibHble W CKPEIIUBAIOLIUECS TpsAMbIE, MapalieIbHOCTh U
NEPHEHAUKYIIPHOCTh TPSIMBIX MU TUIOCKOCTEH, yroa MEXIy MPSMBIMH, YroJl MEXIy
IPsIMOM U TJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMU; YMEHUE MCIOIB30BATh MPU PELICHUU
3alady u3y4yeHHble (aKTbl U TEOPEMBbl IUIAHUMETPUU; YMEHHE OLIEHHUBATh pPa3Mephl
OOBEKTOB B OKpPYKAIOIIEM MHpE; YMEHHE ONEepUPOBATh MOHATHUSIMH: MHOTOTPAHHUK,
CeUYeHHE MHOTOTPAHHMKA, MPaBWJIBHBIA MHOTOTPAHHUK, MpHU3Ma, MHpaMuia, Gurypa u
MOBEPXHOCThH BPAIICHUS, IWJIUHP, KOHYC, IIap, chepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyca M HWIMHJpA, MapajiebHble OCH WM OCHOBAaHHWIO, CEUEHHUE IIapa, MIOCKOCTH,
Kacawomascs chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYEHHE MHOI'OIpaHHUKA,
M300pakaTh MHOTOTPAHHUKH, (UTYPHl M MOBEPXHOCTHU BpAIICHUS, UX CEUEHHUSA, B TOM
YHCJIE C TOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTh CBOMCTBA FEOMETPUUECKUX
buryp, camocTosTeNbHO (HOPMYITHPOBATH OMPENEICHUS M3ydaeMbIX (UTYp, BBIIBHUTATh
TUMOTE3bl O CBOMCTBAX W NPHU3HAKAX T'E€OMETPHUYECKHX (UTYp, OOOCHOBBIBATH WIIH
OTIPOBEpraTh WX; YMEHHE MPOBOANTH KiacCUPUKAILMIO0 GUTYD MO Pa3IMYHBIM IIPU3HAKAM,
BBITIOJTHATH HEOOXOAUMBIE TOTIOTHUTENBbHBIE TIOCTPOCHHS,

— YMmenue cBOOOJHO OMEepUpOBaTh MOHATUSIMHU: IUIONIA/Ib (PUTYpPBI, 00beM (PUTYDHI,
BEJIMYMHA yTja, PacCTOSHHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSHHUE MEXAY HIpPSIMbIMHU,
paccTosiHue MEXAY MJIOCKOCTSIMHM, TUIOIAAb c(ephl, MIOMaab MOBEPXHOCTH MUPAMUJIbI,
OpU3MBbl, KOHyCa, IWIMHApA, O00beM Ky0Oa, MpsAMOYroJbHOTO NapajuleJenunena,
NUPAMUJIBI, TIPU3MBI, IMUIMHIPA, KOHYCa, I1apa; YMEHHE HaXOAWTh OTHOIIEHHE 00BHEMOB
MoA00HBIX (UTYp;

— YMeHne cBOOOTHO OTIEpUPOBATh MOHITHIMU: IBIKEHHUE, MTAPAIJICIBHBIN TEepEeHoC,
CUMMETpUsi Ha IUIOCKOCTHM M B MPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHue M0A00US,
1o100HBIe (PUTYPHI; YMEHUE PACIIO3HABATH PABHBIE U MOJAOO0HBIE (PUTYPHI, B TOM UUCIE B
NPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE UCIIOJIb30BATh T€OMETPUUYECKIE OTHOIICHHUS,
HaXOJUTh I'€OMETPUUYECKHUE BEJIMYMHBI (AJIMHA, YTOJ, IUIOMIa[b, O0BEM) NPU PELICHUU
3a]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB U U3 peaTbHON KU3HH,

— VYMeHue CBOOOJHO OMEpPHPOBATh TOHATHUAMU: TIPSAMOYTOJbHAS CHCTEMa
KOOpJMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPJAWMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEICHHE BEKTOpa Ha YHCIO, pa3lIoKEHHEe BeKTopa Mo 0a3ucy, CKalspHOe
MPOU3BEIEHNE, BEKTOPHOE NMPOU3BEACHHE, YTOJl MEX]ly BEKTOpAMU; YMEHHE UCTIOIb30BaTh

BGKTOpHBIﬁ n KOOpI[HHaTHBIﬁ MCTOJ 11 pCHICHUA TCOMCTPHUUICCKUX 3a/1av U 3aJla4 JPYTI'ux
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y4eOHBIX TMPEAMETOB; ONEPUPOBATH MOHATHAMH: MaTpuia 2x2 u 3X3, ompenenuTenb
MaTpPULIbl, TEOMETPUUYECKUNA CMBICI OIIPEAEIIUTES;

— YMeHHEe MOJENUpPOBaTh peajbHble CUTYallUH HA SI3bIKE MATEMATHKHU; COCTaBJIAThH
BBIPAJKCHHUSI, YPABHECHHUsI, HEPABEHCTBA U MX CHCTEMBI [0 YCJIOBMIO 3aJa4d, MCCIIEI0BATh
MOCTPOCHHBIE MOJIETH C UCIOJb30BAaHUEM ammapaTta aiaredpbl, HHTEPIPETHPOBATH
ITOJIYYEHHBIA PE3YNbTAT; CTPOUTh MATEMATUYECKUE MOJEIN C IIOMOIIBI0O TEOMETPUIECKHAX
MOHSATUM W BEJHMYWH, PElIaThb CBA3AHHBIE C HUMH MPAKTUYECKUE 3a/ayd; COCTABISATH
BEPOSITHOCTHYIO MOJIeJIb W HMHTEPIPETUPOBATh MOJYYEHHBIA pe3yibTaT; pEIIaTh
IOPUKJIAJHbIE 33/1a4d CPEICTBAMM MAaTEMaTHYECKOTO aHalIu3a, B TOM YHCIIE COLUAIBHO-
HKOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

— VYMeHue BbIOMpaATh MOAXOMALIMM METON JUIsl PELIEHUs 3aJadyd; NOHHMaHUe
3HAYUMOCTH MAaTEeMAaTUKH B HW3YYCHHHM MPHUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SABJICHUI; YMEHHE PACIIO3HABATH NPOSIBIECHUE 3aKOHOB MATEMAaTUKH B UCKYCCTBE, YMEHUE
MPUBOJUTH  NIPUMEPHl  MAaTEMATUYECKUX  OTKPBITUM  POCCHMCKOM W MHPOBOM
MaTeMaTUYECKON HAYKH.

OK 01. Beibupath crnocoObl pemieHust 3aaad NpopecCUOHAIbHOU JEATENbHOCTH
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHATIU3Aa U UHTEPIPETALIUN
uHpopmanuu, ©  UHPOPMALUMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3aj4ad
1poheCCUOHATIBHON JIEITEIIbHOCTH

OK 03. IlnanupoBaTh M peaqu30BbIBaTH COOCTBEHHOE MPOPECCUOHANIBHOE H
JUYHOCTHOE pPa3BUTHUE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B IMPOQPECCHOHAIBHON
cdepe, UCIOJIb30BATh 3HAHUS MO (PUHAHCOBOM TPAaMOTHOCTH B PA3JIUYHBIX KM3HEHHBIX
CUTYaLUsX

OK 04. D¢ dhexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE

OK 05. OcymecTtBusiTh yCTHYHO M NUCbMEHHYK0) KOMMYHHUKAIMIO Ha
rocyJ1lapcTBeHHOM si3bike Poccuiickoit denepanniv ¢ y4eToM 0COOCHHOCTEM COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBIATh TpakJaHCKO-NATPUOTHUYECKYIO IO3UIHUI0, JAEMOHCTPUPOBAThH
OCO3HAaHHOE TIOBEJICHUE HA OCHOBE TPATUIIMOHHBIX O0IIEYEIOBEYECKIX LICHHOCTEH, B TOM
Ylclie C YYETOM TapMOHHM3allMU MEXHALHMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILIEHUH,
NPUMEHSTh CTaHAAPTHl AaHTUKOPPYILUOHHOTO MOBEACHHUS

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPYXAIOIIEH Cpelbl, PeCypcocOepeKeHuIO,
MPUMEHATh 3HaHUS 00 M3MEHEHHM KJIUMaTa, IMPUHIMIBI OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PEeKTUBHO AEMCTBOBATh B UPE3BhIUAMHBIX CUTYAIUSAX

[IK 1.3 TIlpousBoauTh U3MEpPEHUs TMapaMeTPOB NPUOOPOB H  YCTPOUCTB
CUTHAJIM3aIUH, LIEHTPAIM3ALNUU U OJIOKUPOBKH



[1K 3.2 OcyuiecTBiiTh peryjaupoBKY U MPOBEPKY pabOThl YCTPOWCTB U MPUOOPOB
CUTHAJIM3alUH, LIEHTPAJIN3ALNN U OJIOKUPOBKU



2. ®OoHJ OLIECHOYHBIX CPEACTB IJIs1 BXOJHOI0 KOHTPOJIA

BxoaHol KOHTPOIL COCTOWT W3 3aJaHUi, YACTUYHO B3SITHIX W3 OTKPBITOTO OaHKa
OI'D u BIIP nmo maremaruke. Ha BbImosiHeHWE 3aaHUN BXOJHOIO KOHTpOJIA Aaetrcs 1

aKajieMu4eckuii yac (45 MUHYT).
Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTeNbHON U JOMOTHUTEIBHOI.

OO0s13aTenbHas 4acTh COACPKHUT 3aJaHUs] MUHUMAIBHOTO OO0S3aTENBHOTO YPOBHS,
JONOJIHUTENbHAS YacTh — 00JIee CI0XKHBIE 3aJJaHMUS.
[Ipu BbIMONHEHUU 3a7aHU TpeOyeTcs MPEJACTaBUTh XOJ PEIICHUs U yKa3aTh

HOHY‘IGHHBIﬁ OTBCT.

HpaBI/IJIBHO BBIIIOJIHCHHOC 3aJaHHUC U3 00s3aTCILHOM  YacTH

OLCHUBACTCA B OAHMH 63.]].]'[; IMPaBHUJIBHOC BBIIIOJIHCHHC 3aﬂaHHﬁ ,ZIOHOJIHI/ITGJII)HOﬁ qacTHu
OLCHUBACTCA 3 Gannamumin 1-2 6amnaMu 3a YaCTHIHOE peUICHUC.
BaJ'IJ'IBI, IMOJTYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3a1aHNUA, CYMMHUPYIOTCA.

IlIkana nepesoda 6ann06 6 ommemkKu no RAMUOANILHOU CUCHIEME

Ommemka

Yucno o6annos,
Heo0xXo0umoe 011 Noay4eHUus OmMemKu

«3» (y008.) 7-9
«4» (xopouwo) 10-12
«5» (omauuno) 13-15

Oopaszoeamenvhule pe3ynomamal, nooaexcauiue nposepke (j1emenmot):

JIP6 1, JIP6 5, JIP6 6, JIP6 9, JTP6 12, JIP6 14.
HPy 1, 1Py 5, 1Py 7, APy 8, [IPy 18, [IPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06, TTK 1.3, ITK 3.2

3aoanusn 6x00H020 KOHMPOJiA

Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHbLL OmMeem U3 uemwvlpex

npeodI0HCeHHbIX.

1. (1 6amr) Packpoiite hopMyITy COKPAIIEHHOTO yMHOKEHHUS a>-h’:
A) a?-2ab+b?% B) (a-b)(a+b); B) a*+2ab-b? I) (a-b)(a-b)

2. (1 6ann) [Tnomaas TpeyroibHUKA BEIYUCIISIETCS 110 (hOpMYyIIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

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

10 59

3. (1 6amn) Kakoe U3 ceaylolyx Ynces 3aKI0ueHo Mexry unciaamMu 17 u 8 -
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4. (1 6ann) Jansl rpaduxu Gynkuumii. Kakas popmymna coorBeTcTByeT rpaduky 3):

1) - 2) | 3)

o] 11 o[ 1 ’ o[ 1

1 9

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

Ilpu evinonnenuu 3a0anuit 5-8 3anumume x00 peuwieHusA U NOJIYYEHHbLI Omeem.
1 11

5.(2 6amwra) Beruncaure 2 9

6. (2 6amna) Pemmre ypaBueHnex’-7x+10=0.Eciu ypaBHeHHe HMeeT GOJIee OJHOTO
KOPH$, B OTBET 3aMMILINTE MEHBIINNA U3 KOPHEH.

7. (2 6amna) [Inomans 3eMenb KPeCThIHCKOTO XO3sIIICTBA, OTBEICHHAS MO TTOCAJIKY
KYCTAapHHKOB U IIBETHUKOB, COCTABIISIET 24 Ta U pacupeaesieHa MeX/ly HUMHU B OTHOIIEHUU
5:3. CKOJBbKO TeKTapOB 3aHUMAIOT [IBETHUKU?

8. (2 6amna) Breicora BH mapamnenorpamma ABCD penut ero cropony AD Ha
orpesku AH=2 w HD=32. [Iunaronans napamwienorpamma BD pasna 40. Haigure
IO NapajljIesiorpaMma.

oo IHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
HOLYYeHHbLIL OMEem.
9. (3 6ama) Pr10010B IPOIUIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHHIO PEKU, 3aTeM OpOCHUII SIKOPh, 2 Yaca JIOBUJI PhIOY U BEpHYJICS 00OpaTHO uepes 5
4acoB OT Hauaja myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAHU OH OTIUIBLI, €CIIU
CKOPOCTb TEUEHUS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/4?

ITAaJIOHBI OTBETOB:

Howmep
3aaHus

OTBerT b b B A 2,7 2 9 816 8
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3. ®oHJ OLEHOYHBIX CPEACTB IS TEKYLIEro KOHTPOJIs

Tekymuii KOHTPOJIb TPOBOAATCSA BO BPEMsI ayAUTOPHBIX 3aHATHI [0 MATEMATUKE B
COOTBETCTBUM C YYEOHBIM IJIaHOM U paboueid mporpammbl O]l «MaTtemaTuka» 1Mo BceM
paszenaM nporpaMmbl. T€KyImuMid KOHTPOJIb COCTOMT M3 JIByX 4YacT€H: TEOPETHUYECKOU U
npaktryeckoi. [Ipu 3Tom oOydaromyecs noay4daroT IBE€ OTMETKH.

Teopetnueckas dYactb MNPOXOIUT B (GoOpME YCTHBIX OTBETOB: OOydYarommecs
BBITATUBAIOT ISTh KapTOUYEK C BOIPOCAMU, JAIOT MOJHBIM OTBET (CO CIIMCKOM BOIIPOCOB
oOyyJaroIuecs: 3HaKOMATCSI B Hauajie U3yueHusl paszzena).

IlIkana nepeeoda 641106 6 OMmMEemMKU NO NAMUOAINTLHOU CUCHIEME

Ommemka Konuuecmeo éeprvix omeemos Ha meopemuuecKue 60npocsl
«3» (y008.) 3

«4» (xopouwo) 4

«3» (omauuno) 5

3agaHusl TMPAKTUYECKOM YacTH (KOHTPOJIbHBIE pabOThl) YaCTUYHO B3SATHI U3
otkpbsiToro 6anka EI'D u BIIP no matematuke.

Ha BrinonHeHne KOHTPOJIBHOM pabOThI MO MaTeMaTHKe JaeTcs | akaJieMUuecKuil yac
(45 munyT).

KontponbHas paboTa coctouT ux 2-X yacteid. B mepBoil wactu mnpeniaraercs
BBITIOJIHUTH 4 3aJaHusl - BbIOpaTh MPaBUJIBHBIM OTBET M3 YETHIpEX MPEJIOKEeHHBIX. Bo
BTOPOM YaCTH MPEJIaracTcsl BHIIOJIHUTH 6 3aaHuil - 0OPMUTH XOJ PEIICHUS U 3allicaTh
MOJTyYEHHBIA OTBET.

3a mnpaBWIbHOE BBHIIOJHEHHE JIIOOOr0 3aJaHMsl NEPBOM YacTh OOydaroluics
noiydyaetr oauH Oata. [IpaBusibHOE BBITIOHEHUE 3aaHUN BTOPOM 4acTH OIICHUBAETCS 2
Oatamu win 1 6aioM 3a YaCTUYHOE PEellICHUE.

Basbl, mostydeHHbIE 32 BCE BBITIOJIHEHHBIE 3a]JaHUS, CYMMUPYIOTCHI.

IlIkana nepeeoda 6an106 6 OMMemMKU NO NAMUOANTLHOU cUCHeMe

Ommemka Yucno 6annoe,
Heo0xo0umoe 011 noJIy4eHus OmmMemKu
«3» (¥008.) 8-10
«4» (xopouwto) 11-13
«3» (omauuno) 14-16

12



3.1 Ilpamsie u nnockocmu 6 npocmpancmee

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue nposgepke (1emMeHmol):

JIP6 1, IP6 9, JIPG 11, JIPG 12, JIPG 14.

APy 1, APyl4, 1Py 15, APy 16, APy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.1IK 1.3, IIK 3.2

IIK 3.1
Teopernyeckne BONPOCHI:

1.  Cdopmynupyiite Teopemy Iludaropa.

2. [lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. Ilepeuucnure cocoObl 3aAaHUs MIIOCKOCTH.

4.  Tlpomomxure Tteopemy: «Ecimm omHa W3 JABYX MapalIeNbHBIX MPSMBIX
NEPIEHIUKYIIIPHA IIOCKOCTH, TO...».

5.  Ilpomomxure teopemy: «Eciu nBe nmapamienbHble MIOCKOCTH MEPECEKAIOTCS
TPETBEU, TO...».

6. Cdopmynupyiite onpeneneHyue AByrpaHoro yria.

7. CdopmynupyiiTe onpeaeneHue TpexrpaHoro yria.

8.  PackpoiiTe MOHATHE «YTOJ MEXIY MPSIMBIMI.

9.  Ilepeuucnure B3aMMHOE pacHoOJIOKEHUE IBYX MPSAMBIX B IPOCTPAHCTBE

10. Kakue npsiMble Ha3bIBarOTCs MapajlieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPELIMBAIOIIUMHUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3pIBatOTCS MEPIEHAUKYIISIPHBIMU B IIPOCTPAHCTBE?

13. Ilepeuncnure B3aMMHOE pACIOJIOKEHHE TMPSIMOA U  TUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiTe NOHATHE «yToJd MEXy NPSIMOU U MIOCKOCTBIO.

15.  PackpoiiTe NOHATHE «apalIETbHOCTh NPAMON U TIIIOCKOCTH.

16. PackpoiiTe NOHITHE «TIEPIEHANKYISPHOCTH MPSIMOM U TIIOCKOCTH.

17.  Tlepeuucnure B3aMMHOE PACHOJIOKEHUE JIBYX TJIOCKOCTEN B MPOCTPAHCTBE.

18.  PackpoiiTe MOHITHE «yTOJ MKy TUIOCKOCTSIMMI.

19. PackpoiiTe NOHATHE «TapaIETLHOCTh TNIOCKOCTEN.

20.  PackpoiiTe MOHATHE «IIEPIECHAUKYISIPHOCTH TIOCKOCTEN.

21. Kaxk HaliTh pacCTOSIHHE OT TOYKH JI0 TPSIMOM?

22. Kak HalTH pacCTOSTHHE MEXIY MPSIMBIMU?

23.  Kak HaliTH pacCTOSIHHE MEXKY TIOCKOCTAMU?

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

25. Ilponmomxute onpenenenue: «HakimonHas — 3T0...».

26. IIpomomxwute onpenenenue: «IIpoekius HAKIIOHHOM — ATO. ...

27. Ilepeuncnute CBOWCTBA MAPALUICTLHOTO TPOCKTUPOBAHMUS.

28. IlpuBenure mpuMepbl CHMMETPUI Ha MIIOCKOCTU B IPUPOE, UCKYCCTBE,
apXUTEKTYPE.
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29. IlpuBenure mpuMepbl CHMMETPHUI B IPOCTPAHCTBE B MPUPOJE, UCKYCCTBE,
apXUTEKTYpE.
30.B dyeM oTiHMuMe MOHSATUE «JIBIXKEHHUE)» OT MOHATUS «ITOBOPOT»?

KonrpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anunt 1-4 3anuwiume NPAGUIbHLLIL OMEEM U3 Yemblpex

npPeo10HCEHHBIX.

1. (1 6amn) Pactmmdpyiite kpaTKyro 3amuch: a€ .

A) Touka a MPUHAIJICKHUT TUIOCKOCTH §; B) Touka a mpuHamiexxut npsmoi ff; B)
npsiMasi & IPUHAIEKUT MIIOCKOCTH [5; ') mpsimast @ mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) [Tpsmeie AB u C/] ckpernuBatorcs. Kakoe pacmosioskeHre UMEIOT TpsIMbIe
ACu Ba?

A) napannensssie; b) nepnenaukynspueie; B) ckpernuBarotces; ') mepecekarorcs.

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

4.(1 6amn) Ecau npsimas, mpoBeJieHHAsI HAa IIOCKOCTH Y€pe3 OCHOBAHUE HAKJIOHHOM,
MEPIIEHAUKYJISIPHA €€ MPOEKIUH, TO OHA. ..

A) nepneHAUKyJIsIpHa ¥ caMOil HaKJIOHHOM; b) mapaniensHa U camoil HaKJIOHHOM; B)
CKPEILUBAETCS C HAKIOHHOMW; [) mepneHIuKyJIsspHa OCHOBAHUIO HAKJIOHHOM.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume x00 pewieHus U NOJIYYEHHbLI Omeem.

5. (2 6anna) Yepes koH1bI oTpe3ka AB u ero cepennny M nipoBeieHbI apajuieIbHbIe
IpsIMbIE, TEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B To4ukax Aj, B; m M;. Haiinure mimny
otpeska MM;, eciu oTpe3ok AB He mnepecekaeT IUIOCKOCTh M ecin AA;=6,8cM,
BB;=7,4cwm.

6. (2 6amna) [psameie AC, AB u A/l nomapHo nepneHanKyasipabl. Halianre orpe3ok
Cl, ecmu AB=5 cm, BC=13 cm, AJI=9 cwm.

7.(2 6amma) M3 TOYKM K TUIOCKOCTH TIPOBEJCHBI JBE HaKJIOHHBIC. HaiiauTe mIMHBI
oOlIero MEepHeHIuKysipa, €CId MPOEKIMH HAKJIOHHBIX OTHOCATCS Kak 2:3 W JUTMHBI
HaKJIOHHBIX paBHBI 23 cM 1 33 CM.

8. (2 6amma) Haueptutbky0OABCJA;B:Ci/1;. I[Moctpouts Touky KEAB, Touky
Mel/1;C, orpezok PEEA;B,C;.

JlomoJIHMTEIbHAA YaCTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume X00, 000CHOGAHUE PEUIEHUA U
NOJIYYEeHHbLIL OMeem.
9. (3 6amna) Pa3outh nBeTHWK Kpyriiod (opmbel (R=2 M) Ha 4yacTH pa3TUIHOU
momaau. Paccuutarh KOJMYECTBO Ca)KEHIIEB IIBETOB IS Kaxaoro cekropa. OdhopmMuth
cxemy uBeTHUKa. Hammpumep:
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ITAJIOHBI OTBETOB:

Homep 2 5 6
3agaHus
OTBer B 7,1 15
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3.2 Koopounamut u éexmoput

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

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

APy 1, APy 14, 1Py 15, APy 16, APy 17, IPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.IIK 1.3, [IK 3.2
IIK 3.1.

Teopernyeckue BONpPoOCHI:
N3 dyero cocTouT NpsiMOyrojibHas CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?

Ecnu To4ka JeXUT B INIOCKOCTH X)), Kakas KOOpAUHATA Y HEe HyJieBast?
[IpuBenuTe npumMep KOOPAUHAT TOYKHU A, KOTOPAs JIEKUT HA OCH Z.
PackpoiTe noHsATHE «BEKTOPY.

Kak HailTH KoOpIMHATHI BEKTOpa?

Ilepeuncnure 1 pacKpOWTE NMPAaBUIIA CIIOKEHUS BEKTOPOB.

Kaxkune BeKTOpBI Ha3pIBaIOTCS KOJUIMHEAPHBIMU ?

Kaxkune BeKTOpBI Ha3bIBAIOTCS MEPIIEHAUKYISIPHBIMA?

YeMy paBHO CKAIAPHOE MMPOU3BEACHUE BEKTOPOB?

©ooOoNOORWNE

10. Kak HaliTu BEKTOpHOE NMPOU3BEICHUE BEKTOPOB?
11. Yemy paBeH yroy Mex1y BEKTOpAMH?

12.  TlpuBegute npumep MaTPUIIbI 2X2.

13. IIpuBegute npumep MaTpuIlbl 3x3.

KoHTpoanHas padora

Qo0s3aTebHAA YACThH
Ilpu pewenuu 3a0anuit 1-4 3anumume npPasuIbHLIL oOmeem U3 Uemvlpex

npeod10HCEHHbIX.

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 KOOpAUWHATHOM Tipsmoit Oy?

A)A;b)B; B)C; I') A.

2. (1 6amn) Kaxue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) siBasiroTCcs
STUHUYHBIMHU?

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

3. (1 6amr) Kakue u3 Bexktopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoJTMHEAPHBI?

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

4. (1 6amn) Hdausr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpeska
sBisiercs Touka M(0,3,4)?

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

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus u nOJIY4eHHbLIL OMeent.
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5. (2 6amna) Jlansr BexTops! a(-6,0,8) , B(-3,2,-6). Haiinute ckansipHOE MPOM3BEICHUE
BEKTOPOB.

6. (2 Oaia) [Tpu KaKuX 3HAYCHUSAX n BEKTOpBl  a(4,n,2),
B(1,2,n )T PIICHTUKYJIIPHBI?)

7. (2 6amma) Jlanel BekTopsl a(-6,0,8), B(-3,2,-6). Halimute KOCHHYC yriia Mexmy
BEKTOPAMH.

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

JlonmoJTHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peuleHUA U
HOJIYYEeHHbLIL Oneent.
9. (3 6amnma) Maker kiymMOBI MpeACTaBIEH Ha KOOPJAWHATHOM IIOCKOCTH. Haiinure
IUIONIAb KIYMOBI (Y4ETBIPEXYTOIbHHKA), BEPIIUHBI KOTOPOro MMEIOT koopauHaThl (8;0),

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

10—

[ T

[ & 0 =

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuconomempuueckue ynkyuu

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):
JIP6 1, J1P6 3, JIP6 5, JIP6 14.

APy 1, [IPy 6, [iPy 7, iPy 8, iPy 18, /Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.11K 1.3, IIK 3.2

TeopeTnyecKkne BONPOCHI:

1.  Yemy paBeH yroi B OAUH pajauan?

2. B kakux dYeTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QYHKIUS y=sinx
MPUHUMAET TIOJIOKUTEIbHBIC 3HAUCHUSA?

3. B Kakux 4YeTBEpTAX TPHUTOHOMETPHUYECKOTO Kpyra QYHKIHS y= COSX
NPUHUMAET OTPHUIIATEIbHBIC 3HAYCHUS ?

4, [Iponomxute onpenenenune: «CUHYC OCTPOroO yria — 3TO...».

5 [Iponomxure onpenenenue: «KocuHyc ocTporo yria — 310...».
6 [Iponomxure onpenenenue: « TaHreHe OCTPOro yria — 31o.. ..
7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8 Yemy paBHO nipousBeaeHue tgX*ctgx?

9 Yemy pasen Sin(2x)? ChopMymupyiite IpaBUiIO BEIYUCICHHUSL.

10. Yemy paBen C0S(2x)? ChopmynupyiTe MpaBUIO BHIYUCICHUS.

11. Ilepeuncinute TPUrOHOMETPUUYECKHE (PYHKIUU, YKAKUTE UX IEPHUOIBI.

12. Yemy paBen nepuon GyHKIuU Y=C0S(4X)?

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

14. Omnpenenurte 001acTh 3HaUCHUST QYHKIIUU y=3C0S(5X)?

15. Tlepeuncnute cocoObl pEIICHUsI TPUTOHOMETPUUYECKUX YPABHEHUH.

16. PackpoiiTe anroput™M = pemieHUS  OAHOPOJHBIX  TPUTOHOMETPHUECKHUX
YPaBHEHHUH NEPBOTO MOPAIKA.

17. PackpoiiTe anroput™M pemIeHUS  OAHOPOJHBIX  TPUTOHOMETPHUUECKHUX
YPaBHEHUH BTOPOTO MOPSJIKA.

KonTposbHas padora
Oos3aTe/IbHAS YACTh
IIpu pewenuu 3adanuit 1-4 3anumiume npPasUIbHBIL omeem U3 Uemvlpex

npeodI0HCeHHbIX.

1. (1 6amn) B AABC sinCZ‘:—]é. Kaxkas u3 cropon siBnsiercst runorenys3oii AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amm) Yrmom Kakor 4eTBepTH siBisieTcst yroy 0=400°7?

A)LB)ILB) LT IV,

3. (1 6amn) Kakue u3 QpyHKIMi ABASIOTCS YETHBIMU?

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

4. (1 6amn) Kakue u3 uncen sSBASIOTCS KOPHEM YPaBHEHUS COS X Z%?

18



A) x=

T
6

; b) Xx=

T
3

; B) x=

/A
2 ’

2T

I X==

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwienus U NOYYEHHbLIL ONEem.
. T T
5. (2 6amna) Beraucnure: sin- + COS_..

. V2 . 2
6. (2 6amra) HaiiguTe 3HaYeHNE BBIPAXKCHHUS 4arccos7 - 4arcsin(— ?)

7. (2 6anna) Jlokaxkute ToxaeCcTBO: 2sin(m/2+a)+ cos(m — o)= cosa.
8. (2 6aa) Pewmre ypaBHenue: sin’ x - 4 sin x + 3 =0.

JlomoJIHMTEILHAA YaACTh

Ilpu evinonnenuu 3adanua 9 3anumiume Xoo0,
HOIYYEeHHbLI OMEem.

9. (3 6amna) Pemmte cuctemMy ypaBHEHUIA:

000CcHO8aHUE peuwienuna u

X+y=m
sinx + siny = 2.
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 6 ) 9
3aIaHuA
OtBer b A B b 21 >+ 2m, | G+ 2m; S+

ne Z 2mm),

ne Z
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3.4 IIpou3eoonasn pynkyuu, ee npumenenue

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue npogepke (1emMenmul):
JIP6 1, J1P6 4, JIPG 6, JIP6 14.

APy 1, Py 6, [IPy 7, Py 8, JIPy 9, /Py 10, /iPy 11, JiPy 18, JiPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.I1K 1.3, I1K 3.2
IK 3.1.

Teoperuyeckne BONPOCHI:

IIponomxure onpenenenue: «llocnenoBaTenbHOCTD — 3TO...».
[IpuBenute npumep apuMeTHIECKON MPOrPECCUH.
[IpuBeauTe npuMep reOMETPUYECKON TPOrPECCHH.
[IpuBeauTe npuMep OECKOHEYHO YOBIBAIOIIEH Nr€OMETPUUECKON TPOTrPECCUHU.
IIponomxure onpenenenue: «lIponzBoanas — 310...».
Packpolite reomeTpuuecKuii CMBICI ITPOU3BOJHOM.
IIponomxure onpenenenue: «KacareapHas — 310...».
Packpoiite huzndeckuii CMbICI TPOU3BOTHOM.
IIepeuncinre mpaBuia BEIYACIECHUS TPOU3BOAHBIX.

10. Yemy paBHa MpoOM3BOJIHASA CTETIEHHON QyHKIMNA?

11. UYemy paBHa npou3BOJHAs IPOU3BEICHNUSA?

12.  UYemy paBHa npou3BOJIHASL YACTHOTO?

13. Uemy paBHa Mpou3BOHAS CIOKHOU (QYHKITUU?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIUH.

15. Cdopmynupyiite npru3Hak yObIBaHUS PYHKIUU.

16. CdopmynupyiiTe IpU3HAK TOYKM MaKCUMyMa (PyHKIIHUH.

17. CdopmynupyiiTe npu3HaK TOYKM MUHUMYyMa (QYHKLIHU.

18. CocrtaBpTe aNropuT™M peUIeHHs 3aJad Ha HAXOXJACHHUS HauOOJBIIETO W
HAaWMEHBIIIETO 3HAYCHUS (YHKIIUU HA OTpe3Ke?

19. CocraBpTe anropuT™M HCCISAOBAHUS M TMOCTpOeHUs rpaduka (QyHKIUH C
TMOMOIIBIO MPOU3BOJHOM.

20. Kaxk HaliTu BEpTUKAIBbHYIO aCUMIITOTY rpaduka QpyHKIIUN?

CoNoRWNE

KourpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumume npPasuIbHLIL omeem U3 Uemovlpex

npPeonoIHCeHHbIX.

1. (1 6aw1) Yemy paBHA IPOM3BOIHAS (YHKIHH y=COS X?

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

2. (1 6ann) o xako# u3 Gpopmys BEIYHCIISIETCS MPOU3BOHAS TPOU3BEACHUS?

A) (uhv)'=u'+v’; B) (uv) =u'vtuv’; B)(2) = ———; D(fg(x) = (g(x))*g ().
3. (1 6amn) Pemmre ypasuenue f'(x)=0, ecu f(x)=3x" — 6x +4. BoiGepute OTBeT.

A)1;b)-1;B)4;T) -4.
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4. (1 6amn) Ha pucynke wuzoOpakeH rpaduk mnpousBogHor ¢yukmun f(X),
onpeneneHHol Ha wuHTepBasie (—10;8). HaiiauTe KOIMYECTBO TOYEK MaKCUMyMa
byuakuuf(X)Ha orpeske [—9;6].

N\ y=1'(x)

=y

A)5;b5)4;B)2; I 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume X00 peuieHus U NOJYYEHHbLIL Oneent.
5. (2 Oamna) MarepuandbHasg TOYKAa JBIDKETCS TMPAMOJMHEHHO IO 3aKOHY

_ A4 342 -
x(t) = 1"+ 61" — 41"+ 5t 5(r):[e X— paccTositHuE OT TOYKM OTCU€Ta B MeTpax, t —

BpeMs B CEKYyHJIax, U3MEPEHHOE ¢ Hadayia JBrkeHus). Haiinure ee ckopocth (B M/C) B
MOMEHT Bpemenu! = 3 C.
6. (2 6ayta) Ha pucynke nzoopaxen rpaduk ¢pynkuuny = f(X) 1 kacateabHas K HEMY
B TOYKE ¢ abcuuccoiiXy. Haiinure 3HaueHune mpousBoaHo# GyHKImuf(X) B TOUKeXo.
YA

3

=

(X—Z)(X+3)> 0
(x=8)

8. (2 6amna) Uccaenoats yHKIHIO f(X)=X" — 3X U MOCTPOUTH &8 rpaduK.

7. (2 6anna)Pemmte HEpaBEHCTBO:

JonoIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBAHUE peuleHUA U
NOJIYYeHHbLIL OMeem.

9. (3 6amnma) dupme «CamoBoa» BBIASIAIOT Y4acTOK 3emid Iiomanso 100 M
[Ipennarator yeTblpe ydacTka pasHbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxkoi
y4qacTok oaooput aupektop ¢upmbl «CagoBo», yUYUTHIBas, 4YTO HEOOXOIUMO OyjaeT
MOCTaBUTH 3a00p IO MEPUMETPY?

ITAJIOHBI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aaHus

OTtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +oo)

3.5 Muozozpannuku u mena epawieHusn

OopazoseamenvHbie pe3ynvmamol, nood1edHcauiue nposepke (INeEMeHmyl):
JP6 1, JIP6 6, JIP6 9, JIP6 10, Z1P6 11, JIPG 12, Z1P6 14.

NPy 1, APy 12, 1Py 13, APy 14, APy 15, APy 16, 1Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.3, IIK 3.2
TeopeTuyeckne BONpPoOCHI:

[Iponomxkure onpeneneHue: «MHOTOrpaHHUK — 3TO. ...
[Iponomxure onpenenenue: «lIpuzma — 310...».
IIponomxure onpenenenue: «lIpsMOyroapHbIil napauiesienuIe] — 310. .. ».
[Iponomxure onpenenenue: «Ky6 — 3to...».
[Iponomxute onpenenenue: «[lupamuga — 310...».
CdopmynupyiiTe CBONCTBO 0 MPOTUBOJIEKAIUX IPAHAX HapaslieienuIe/a.
CdopMmynupyiiTe CBOMCTBO O AMArOHANISIX NMapalielenuneaa.
ChopmynupyiiTe CBOHCTBO O JuaroHajid M JIMHEWHBIX pa3zMepax
IIPSAMOYTOJIBHOTO MapaJuIeenuneaa.

Q. Kaxkas npu3ma Ha3biBaeTcst IpsiMOi?

10. Kakas mpu3Ma Ha3bIBa€TCs MPABUILHON?

11. PackpoiiTe NOHITHE «IIpaBUIbHAS TUPAMUIAY.

12.  Yro Takoe anodema npaBHUIbHON TUPAMUIbI?

13. B dYem oTiauune MOJHON MOBEPXHOCTH MPHU3MBI OT IMOJHON MOBEPXHOCTH
MAPaMHIBI?

14. CdopmynupyiiTe TeopeMy O BBIYMCICHHMH OOKOBOW IMOBEPXHOCTH MPAMOMU
MIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUHUCICHUM OOKOBOM  IMOBEPXHOCTHU
MPaBWJILHOW MUPAMUJIBI.

16. HazoBute npeaMeTsl U3 Baiield NpoPecCUHOHAIBHON JeSTEIbHOCTH, KOTOPHIC
UMEIOT ()OPMBI MHOTOTPAHHUKOB.

17. Kakume MHOrOrpaHHUKM  HasbIBalOTCS  mpaBWibHbIMH?  [lepeunciure
MPaBUJIbHbIE MHOTOTPAHHUKH.

18. IIpomomxkure onpenencHue: «lummHgp — 3T0...».

19. TIlponomxure onpenencuue: «Konyc — 3to...».

20. IIpomomxute onpeneseHue: «Y CECUCHHBIN KOHYC — 3TO...».

21. IIpomomxwute ompenenenue: «Illap — 3t0...».

22. Yto ABNAETCS BHICOTOM YCEUEHHOTO KOHYCa?

23. Yto sBNsSETCS OCEBHIM CEUYEHHMEM IWIIMHJpPA, KOHYCa, YCEUEHHOTO0 KOHYCa,
mapa?

24.  llepeuncnure eqUHUIIBI U3MEPEHUS TUIOIIAIH, 00bEeMa.

O~NOoO O WNE
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25. Yemy paBHO OTHOIICHHE IUIOMIAJICH MMOBEPXHOCTEH MOAOOHBIX (UTYp B
POCTpaHCTBE?

26. Uemy paBHO OTHOIIIEHHE OOBEMOB TIOJIOOHBIX (PUTYP B IPOCTPAHCTBE?

27. HazoBute nmpeaMeTsl U3 Balie npodecCuoHaIbHOM 1eATeTbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJ BpallleHHUS.

KonTpoabHasi padora
Oos3aTe/bHAS YACTh
Ilpu pewenuu 3adanun 1-4 3anuwiume npaguIbHBIL OMEeM U3 Yemblpex
npeo10HCEHHBIX.
1. (1 Oamn) B xakux eguHUIAX W3MEPSIETCS IUIOMIAAbh IMOBEPXHOCTH
MHOT'OIpaHHHKA?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbix MeTpax; [') B AByrpaHHBIX Tpaycax.
2. (1 6amm) ITnomaas 60KOBOW MMOBEPXHOCTH TIPU3MBI BRIYHCIISETCS IO POopMYyIIE:
A) S= S601<+ 2 SOCH-; B) S6OK :POCH*H; B) S= E6OK + SSOCH; F) S6oxk :2POCH*H'
3. (1 6amm) Yto sBsIeTCSI OCEBBIM CEYCHHEM YCEUEHHOTO KOHYyca?

A) paBHOOeApeHHBI  TpeyroiabHuk; b) paBHOOenpeHHas Tpameuus; B)
MPSIMOYTOJILHUK; ') IpsIMOYTOJIbHAS TPaTCIus.
4, (1 o6amn) Kakas durypa mnomyyaeTcs NpU BpalleHUH MPSIMOYTOIHHOTO

TPEYTOJbHUKA BOKPYT OJIHOTO M3 CBOUX KATETOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennas nupamuia.
Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumume x00 pewieHusA u NOJIYYEHHbLI Omeem.

5. (2 6amna) PeOpo ocHOBaHUs MPaBUIILHON TPEYroJabHON mUpaMuibl 3 M, aropema
6M. Halinure momaas O0KOBOM MOBEPXHOCTH MUPAMUJIBI.

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

7. (2 6amna) IIpssMOyroibHUK CO CTOPOHAMU 8CM U 3CM BpallaeTcs BOKPYT OOJIbIIICH
ctopoHbl. Haligute oObeM, muiomaad OOKOBOM M MOJHON MOBEPXHOCTEHM MOIYyUYEHHOTO
Tena.

8. (2 Oanmna) BelyMcIuTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOIIEro (popMy 11apa
paguyca 0,5 M. B oTBeT 3anummTe 4ucCIiio, AeICHHOE Ha 7.

JonoJIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBAHUE peuleHUA U
NnOYYeHHbLIL Omeem.

9. (3 6amma) Co3nmate MoOjeinb KIymMObl, MMeErIe ¢(opMy KOMOMHHPOBAHHOTO
T€OMETPUYECKOTO Telia, BBIMOJHUTH HEOOXOIMMBbIE pacyeThl (TUIoaab, O00BeM,
KOJIMYECTBO U BHUJIbI CAKEHIIEB).

[Ipeanonaraembie MOAEIN KITyMO:

L
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ITAaJOHbI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHusA
OtBer B b b A 27 2744 12 T, 1 -
48 1t;
64 n
3.6 Ilepeoobpaznan pynkyuu, ee npumenenue
Oopaszosamenvhbie pe3yiomamal, noodiexcaujue npogepke (31emMenmot):

JP6 1, J1P6 4, JIP6 6, JIPG 14.

APy 1, APy 6, 1Py 7, APy 8, APy 9, 1Py 10, [Py 11, 1Py 18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.IIK 1.3, TIK 3.2

Teopernyeckne BONPOCHI:

1. [Mponomxkute onpenencuue: «Pynkuus F(X) Ha3pIBaeTCS ... ».

2. Packpoitte reoMmeTprUdeCKn CMBICI ONIPEACIIEHHOTO UHTErpaa.

3. [Iponomxure onpenenenue: «KpruBosMHENHAs Tpaneuus — 3T0. ...

4, Chopmynupyiite hopmyny Herorona-JleliOnuia.

5. B dem 3akntouaercs o0l BUI BCEX MEpBOOOPa3HBIX ?

6. Ilepeuncinre mpaBuia BEIYACIECHUS HHTETPAJIOB.

KonrpoabHas padora
O0si3aTesbHAs YaCcTh
IIpu pewenuu 3adanuii 1-4 3anumiume npPAsUIbHBIL oOmeem U3 Uemvlpex
npeod10HCeHHbIX.
1.(1 6amn) Jos xakoir w3 Gyskmmii  dyskmms  F(x)=x°-3x*+1  sBisercs

nepBooOpa3Hoit?

A) f(x)=3(x>-2); B) f(x)=3x(x*-2); B) f(x)=3x"-6x+1; I) f(x)=3x>-6x.
2. (1 6amn) Jana dysums f(x)= 3x*+1. Yemy pauaF(1)
A)2:5)4:B)6:T) I3,

3. (1 6ayn) OOmMit BUI BCeX epBOO0OPa3HBIX Ais 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 6asur) Berumcaure onpeneneHHbIi nHTErpan |. 12 xdx.
A)-1;b5)1;B)-1,5;T) 1,5.

Ilpu evinoanenuu 3ad0anuii 5-8 3anumiume x00 peuwieHus U NOJYYEHHBLIL OMeem.

5. (2 6amma) Sdemstercst i F(x)=x-3x+1 mepBoobpasHoit st pyrximn f(x)=3(x*-1)?

6. (2 6amwra) 3amaiite mepsooOpasuyo F(x) mms dymkmun f(x)=3x>-2x, eciu
M3BeCTHBI KoopauHaTel Touku M (1, 4) rpaduxa F(x).
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7. (2 6amna) Ha pucynke uzoOpaxen rpadpuk ¢yakinuu Y=f(X), onpenenénnoii Ha

uatepBaie (—3; 11). Haiinure Hanmenbinee 3nadenne Gynkuuuf(X)na orpeske [2;9,5].

v e
4 I v=Jl=)

| /N
N, 1 § )

: BE HEE
) LA A1
NN | \|
\/ i

8. (2 Oamna) Ha PHUCYHKE H§06pa>1<eH rpaduk HekoTopour ¢yHkuu Yy=f(X).

. 5
[1oNB3ySICh PUCYHKOM, BBIYUCITUTE ONPEIETECHHBINA UHTErPa [ f (x)dx.

YA

4 y=f(x)

e s s e s s e e
i) s s e s e

=Y

JlonoJIHUTENLHAS YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO8aHue peuwieHUA U
NOJIYYEeHHbLIL OMeent.
9. (3 Gamra) BerumcnuTh miomanb KIymObl, MEPUMETP KOTOPOW OrpaHHUYUBAIOT
auHun y=0, y=x, y=-2x+6. Pemmuts aAByms criocobamu. Caenarh 4epTex.
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHuA
OtBer r A b r a X-x*+4 -3 12 3
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3.7 Cmenenu u kopuu. Cmenennasn pynkyus

OopazoseamenvHbie pe3yrvmamot, nood1exHcauiue nposepke (INeMeHmyl):
JP6 1, JIP6 2, JIP6 3, JIP65, JIP6 6, JIPC 14.

APy 1, [IPy 5, IPy 6, JiPy 7, /Py 8, /Py 18, [IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.1IK 1.3, TIK 3.2

TeopeTnyecKye BONPOCHI:

1. Chopmynupyiite onpeaeneHue CTeNeHHON (QYHKITHH.

2. [lepeuriciure CBOMCTBA CTEMIEHHON (DYHKLIUHU C UEIBIM [TOKA3aTEIEM.

3. Ilepeunciire CBOMCTBA CTENEHM C  JICHCTBUTEIBHBIM  IIOKA3aTEJIEM.
IIpuBenuTe npUMeEpHI.

4. Ilepeuncinre CBOMCTBA KOPHS HATypajbHOU cTeneHu. [IpuBennure nmpumepsl

S. Ha uto HeoOxonumMo oOpaTUTh BHUMAaHUE NPU PEUICHUH HUPPALUOHAIBHOTO
YpaBHEHUS YETHOM CTENIEHU?

6. Uemy paBeH KOpEHb YETHOW CTENIEHU U3 oTpuuarenbHoro uncia?lIpuseaure
IIpUMED.

7. Yemy paBeH KOpPEHb HEUETHOM CTENEHM HW3 OTPULATEIBHOIO 4Yucia?
[IpuBenure npumep.

8. Ha yT0 crouT 00paTuTh BHUMAaHUE NPU PELICHUU UPPALUOHATIBHBIX, APOOHO-

palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB?

KoHTpoanHas padora
Oo0s3aTebHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPasuIbHLIL oOmeem U3 Uemovlpex

npPeonoIHCeHHbIX.

1. (1 6amn) Mexay KakuMu JBYMSI HATypajlbHBIMHU YHCIAMU HAXOJUTCS YUCIIO V19?
A)19u20;b)2u3;B)18ul19;I')3 u4.

2. (1 6amn) OnpenenuTe KOPEHb ypaBHEHHS X =125

A)3.;b)-3;B)-51)5.

3. (1 6amn) Pacnonoxure B MOpsIKe BO3pacTaHUs dyucia; 2; i/?, V17

A)2; 35 V17; B) 2; ¥17; 3/5; B) 3/5; 2; V17; 1) Y17; 2; /5.

4. (1 6amn) YMHOXas 4Kclia ¢ OIMHAKOBBIM OCHOBAHUEM, UX CTETICHH. .. 7

A) ymHoxaeMm; b) nenum; B) cknagsiBaem; I') oTHIMaeM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwienus u NOYYEHHBLIL OMEem.
5,58, .29
a’>®-a~

2648

5. (2 6anna) HalinuTe 3Ha4eHUE BBIPAKEHUS npu a=7.

(VI2+B)’
10496

6. (2 6amna) Halimure 3HaUeHNE BBIPAKEHUS
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7. (2 Oamma) Paccrosame ot HaOmromaTens, HaXOAIIETOCs Ha HEOOIBIIOH
BbICOTENKHIIOMETPOB Haj 3eMiEH, 10 HAOI01aeMOM UM JIMHHHM TOPU30HTA BBIYHUCIISACTCS

1o q)opMyJIel -V ZRh, rneR=6400 km — pamnyc 3emmu. C Kakoil BBICOTHI TOPU3OHT
BUJICH Ha paccTOAHUM 48 KmoMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.

v—32—x=2.

8. (2 6amna) Pemure ypaBHeHHE

JlonmoJTHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peUleHUA U
NOJIYYeHHbLIL OMeem.
y = VX
=X

9. (3 6amna) Pemute rpaduyueckn cucTeMy ypaBHCHHIA: {

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer b r B B 49 2 0,18 -36 (1;1)

3.8 Ilokazamenvhan ¢pynkuyus

OobpaszoeamenvHule peyrvmamal, HoO1eHcauwjue nposepke (31emMeHmot):

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

APy 1, Py 5, [Py 6, IPy 7, /IPy 8, /Py 18, JIPy 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.T1K 1.3, TIK 3.2

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpenesieHre nokazaTeabHON (QyHKIINH.

2. [lepeuriciure cBOMCTBA MOKa3aTEIbHON (DYHKIIUH.

3. [lepeurcnure crnocoObl pelIeHus: TOKa3aTeIbHbIX YPaBHEHUH.

4, ChopmynupyiiTe  OpaBuUiIO  pEHICHUS  MPOCTEUIIMX  IMOKa3aTelbHbIX
HEPaBEHCTB.

S. B uewm 3akmmtoyaetcs rpaduyueckuii cnocod penieHus: ypaBHEHHM.

6. [IpuBenure npumep GyHKIMOHATHHOM 3aBUCUMOCTH MOKA3aTeIbHON (DYHKITUHU U3
pEATIbHOM KU3HMU.

KourpoJanHas padora

Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anunt 1-4 3anuwiume nPaGUIbHLIIL OM6EeM U3 UYemblpex

npPeoNoIHCeHHbIX.
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1. (1 6amn) Ilpu kakom 3HaueHWH a (GYHKIMS y=a ObIBaeT Ha BCel 00IacTu
onpeaeneHus?

A)a=; B)a=825; B)a=:T) a=V3.

2. (1 Gamm) Ha pucynke uszobpaxén rpapuk ¢ynxmun sumpaf(x)=a*. Haiimure
3HaueHuef(2).
YA

51

filx)y=a"

T
o

U | X
A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. (1 6amn) OyHkIuUs 3a1ana Gopmynoit: f(x)=(§)x. Yemy parHo f(-2)?
A)-;: B)-4;B) 4,T) V2.

1 x—13
4. (1 6amn) Kopenb ypaBHeHI/ISI(§) N 3’?
A)12,5;b)13; B) 14;T') 15.

Ilpu évinonnenuu 3a0anuii 5-8 3anumume xo00 pewieHus u nOJIY4eHHbLIL OMmeen.
5. (2 6anma) Haiinure Kopens ypaBHenns 3* >-5*3*=12
6. (2 6anna) CKONBKO LENbIX PEIICHNH HMeeT HepaBeHCTBO 1 <7 '<49?
— 25—8)( —x2
7. (2 6anna)Haiimute Touky Makcumyma (QyHKITUN Y :
8. (2 6amna) B xone pacnaga paguoakTUBHOTO M30TOIA €ro Macca yYMEHBIIAETCS MO

m(t) =my-277
3aKOHY TIEMy — HavaubHas Macca M30Tomna,t — BpeMs, mpoleamee ot

HayaJlbHOIO MOMEHTa, | — Mepuoj mnojypacnajga. B HauyanbHbII MOMEHT BpEMEHU Macca
m3oromna 184 mr. Ilepruon ero nosypacnanga cocrasuser 7 MuH. Hailaure, yepes CKOJIBKO
MUHYT Macca u30Tona 0y/1eT paBHa 23 MT.

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBAHUE peuleHUA U
HOJIYY4eHHbLIL Oneemn.

—2x=0
9. (3 6amna) Pemute rpaduuecku cucteMy ypaBHEHHIA: g} _ox 0
JTAJIOHbI OTBETOB:
Homep 1 2 3 4 3) 6 7 8 9

3aJaHuA
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OtBer B A B A 1 2 -4 21 (2; 4)

3.9 Jlozapughmot. Jlozapugpmuueckan pynkyus

OopazoseamenvHbie pe3ynvmamot, nood1eHcauiue nposepke (INeEMeHmyl):

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

APy 1, IPy 5, [iPy 6, Py 7, IPy 8, [IPy 18, JIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.IIK 1.3, TIK 3.2

TeopeTnyecKye BONPOCHI:

1. ChopmynupyiiTe onpeneneHue JorapupMuueckor GyHKIUH.

2. [lepeunciure cBoicTBa JOorapuMuueckon QyHKIIUH.

3. [Tponomxkure onpenenenue: «Jlorapudgm —310...».

4.  Yemy paBeH jorapudm npousBeneHus?

5. Yemy paBeH jorapudm 4acTHOTO?

6. [IpuBenure npumepsl JorapuPMHUUECKONM CHHpaId B MNPUPOAE U B
OKPYXAaIOIEM MHUPE.

7. Ha uyto crtouT 00paTuTh BHUMAaHUE NpPH PELIEHUU JOrapuPMUYECKHX U
YPaBHEHHU U HEPABEHCTB?

6. [lepeunciure crnocoObl pemeHus J0rapu(pMUIECKUX YPABHEHHM.

1. ChopmynupyiiTe TpaBWIO pPEHICHUS MNPOCTEUIINUX JOrapudMUYECKUX
HEPaBEHCTB.

8. B uewm 3akmtoyaetcs rpaduyueckuii cnocod peneHus: ypaBHeHHM.

6. IlpuBenute mnpumep GYHKIMOHATBHOW 3aBUCUMOCTH  JIOTapu(DMHUUECKON
GyHKIMK U3 peaTbHOM KU3HU.

KonTposbHas padora
Oos3aTe/IbHAS YACTh
IIpu pewenuu 3adanuit 1-4 3anumiume npasuIbHLIL omeem U3 Uemvlpex

npPeonoIHCeHHbIX.
1. (1 6ann) Kakas u3 pyHKIMil Bo3pacTaeT Ha Bceil 001acT onpeaeieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; I) f(x)=log:1 x.
2

2. (1 6amn) Ykaxute obnacts onpeneneans pynkuuu f(x) = g ZXXJ::

A) (-7; 1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +0).

3. (1 6amun) Pacnonoxuts B mopske Bo3pactanus: logg s 4; logg s 0,4,10gg s %.

1 1
A) loggs 4; logos 0,4 ;10805 7 ; b) logg s 4;l0go 5 ;510805 0,4
1 1
B)logos;;logos 0,4;logos 45 T)logos 0,4;10ges 5 logos 4.
4. (1 6amwn) Halinute KOpeHb ypaBHeHI/Iﬂlog4 (5—x)=2.
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A)11;B)-11; B) -3; T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHbLIL ONEem.
5. (2 6anma) OnpenennTe 3HaUeHNe BRIpaxkeHus log, 2 + logg 3 + 219824,

6. (2 6anna) YkaxxuTe HAaMMEHbIIIEE 1I€JI0€ PEIICHNE HEPABEHCTRA:
logz(6x —4) > 2.

7. (2 6anna) Haitnure Touky Makcumyma QyHkupg Y — 8In ()C + 7) —8x+3.

8. (2 6amna) J{ns obGorpeBa moMenieHus, TemMreparypa B KOTOPOM MOJIEPKUBAETCS
Ha ypoBHe T,=15° 4epe3 paamarop OTOIUIEHHsS TMPOIYCKAOT Tops4yi0 Boay. Pacxon
npoxosulel yepe3 TpyOy panuatopa Boasl m = 0,6 kr/c. [Ipoxozas mo TpyOe paccrosiHue

X, BOJIa OXJIAKIaeTcs OT HavaibHOM Temmeparypsl T,=91° mo temmeparypsl T, npuuém

TB — TH Br- B
, ¢ = 4200 —— y=28—
I'=Tu rpe KI-°C— TemmoéMKocTh BOJBI, M-°C_—

kod(duiment temnoodmena, a & = 0,8 — nocrosunas. Haiinure, 10 kakoii TeMIepaTypbl
(B rpagycax Llenbcus) oxinaaurces BojJia, €CIIM JJIMHA TPYyObl paauaropa paBHa 144 m.

X acm log
= —108;
Y

JIOmOJIHATEJIHbHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U
NOLYYUeHHbLIL OMmEem.

2x = log; 135 —1
9. (3 6amra) Pemute rpaduuecku cuctemy ypaBHeHHﬁ:{y + 2x = log3 135 — log3 5

2y —3x=6 '
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHUA
OTtBeT A r A b 5 3 -6 34 (0; 3)

3.10 Muooswcecmea. Inemenmul meopuu 2paghoe

OobpaszosamenvHble pe3yivmamal, noodexcaujue npogepke (I1emMeHnol):

JIP6 1, J1P6 2.

APy 1, APy 2, 1Py 3.
OK 1,0K 4, OK 6, OK 7.
IIK 3.1

Teopernyeckne BONPOCHI:
1. CopmynupyiiTe onpeaeieHne MHOXKECTBA.
2. Ilponomxkwute onpenenenue: «O0beTMHEHNE MHOXKECTB — 3TO. .. ).
3. Ilpomomxkwute onpenenenue: «llepeceuenre MHOXKECTB — 3TO...)».
4. TlpomomxuTte ornpeaeneHne: «Pa3HocTh MHOXKECTB — 3TO. .. ».
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N306pa3ute oObequHEHNE IBYX MHOKECTB Ha Kpyrax Dumiepa.
N306pa3ute nepeceyeHre Tpex MHOKECTB Ha Kpyrax Jisepa.

7. Cdopmynupyiite onpenenenue rpada. Uto Ha3bpIBaeTCs BEPIINHON, peOpoM
rpacda?

8. Kaxk HaliTu cTeneHb BepIIuHbI rpada?

9. HaszoBuTe OTIIMYUTETHHBIE YEPTHI TOJTHOTO ¥ HEMTOIHOTO TpadoB.

10.Ha3oBuTE OTIIMYHUTENBHBIC YEPTHI CBSI3HOTO U HECBSI3HOTO TPadoB.

o o

KoHnTpoabHas padora
Oo0s13aTeIbHAsA YaCTh
Ilpu pewenuu 3adanuni 1-4 3anuwiume nPAGUIbHLLIL OMEeM U3 Yemblpex

nPeoI0HCEHHBIX.
1. (1 6anmn) Kakast onepaius nuzodpakeHa Ha Kpyrax Jitnepa?

Q.

A)E=4uB; B)E=AnB; B) E= 415, T) E=A-B.

2. (1 6amn) Kakoii rpad npencrabien?

A) onnseiil; b) HenonHwI; B)  JIEPEBO; I') HyneBoil.

3. (1 6amn) [Tarepo pabounx BCTPETHIIUCH MTPHU BHICAIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro ObUIO CAEJIAaHO PYKOIOXKATHIA

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.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus U NOYYEHHBLIL OMEem.

5.(2 6amna) 1. Jaunbl 1Ba MHOXKecTBa A={2, 4, 6, §, 10, 12}, B={3, 6,9, 12}.
3anumure U n300pasute rpadpuuecku HOBoe MHOXKECTBO E: a) £= AUB ;0)E=ANB.

6. (2 6anna) KonuHbl 1py3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUAOM criopTa. 14 U3 Hux
yBIiekatorcs ¢hyroosioM, a 10 — 6ackerdooM. M TONBKO IBOE YBIEKAIOTCS U TEM U
IpyruM Buaom criopta. Ckonbko apy3en y Tonu?»

7. (2 6amna) Ha pucyHke — cxema J0por, CBSI3BIBAIOIIUX TOpojickue nmapku A, b, B,
I', [, E. I1o xaxxnoi 1opore MOKHO JBUTaThCA TOJBKO B OJJTHOM HaIIPABJIECHUH, YKa3aHHOM
cTpesikoi. CKOJIBKO CYIECTBYET pa3anyHbIX MyTel n3 napka A B napk E?
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8. (2 6amta) MoXHO JI1 HapHCOBaTh U300paKCHHBIM Ha PUCYHKE Tpad HE oTphIBas

KapaHJam oT OyMard u IpoBOJIsl KaKI0€ pedpo POBHO OJIMH pas?

JlomoJIHMTEIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume Xxoo0,
NOYYEeHHbLI Omeem.
9. (3 6ayna) IlepByro WM BTOPYIO KOHTPOJBHBIC paOOTHI 0 MAaTEMATHUKE YCTICIITHO
Hanucanu 33 CTyAeHTa, MEePBYI0 WK TpeThio — 31 CTYIEHT, BTOPYIO MIU TPEThIO — 32
ctynenta. He meHee AByX KOHTPOJIbHBIX paOoT BbImogHUIU 20 cTtyaeHToB. CKOJBKO

CTYJIEHTOB YCIIEIIIHO PEIINIIN TOJIBKO OJIHY KOHTPOJIBHYIO paboTy?

ITAJIOHBI OTBETOB:

000cHOBaHUe peuwienus u

Homep 1 2 3 5 6 8 9
3aaHuA
OTtBerT B b 10 - 22 HET 18

3.112nemenmol KomoUHAMOPUKU, CHAMUCMUKU U MEOPUU 8EPOAMHOCM el

Obpazoeamenvhvle pe3yivmamol, noodaexcawiue nposepke (j1emMeHnol):
J1P6 7, JIPG 8, JIPO 14.

HPy 1, 1Py 2, 1Py 3, APy 4, [IPy 12, [IPy 13, [IPy 14, IPy 18, JIPy 19.

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

IIK 3.1.

1.

IIPUMED.

Teopernueckue BONPoOCHI:

[Iponomxure ompenenenue: «CiydaitHoe coObiTHe — 3TO...». [lpuBeauTte
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[IpuBenute mpuMep 1O0CTOBEPHOTO COOBITHS.
[TpuBenuTe npuMep HEBO3MOMXKHOTO COOBITHSL.
[Tponomxure onpenenenue: «BeposTHOCT CIIy4aifHOrO COOBITHS — 3TO...».
Cdopmynupyiite npaBuIO HaX0XKJIEHUS CII0KEHUS BEPOSITHOCTEM.
CdopmynupyiiTe npaBuIO YMHOKEHHUS BEPOSITHOCTEH.
Kak nHaiitu cpenHee apuMeTn4ecKkoe YUCIOBOro psaa?
Kak HaiiTu MeanaHy 4nuciaoBoro psiaa?
Kak Bbrumciisercst pazmax 4ucioBOro psaa?
0. [ns gero HyXHBI guarpammsl, Tpaduku? [lepeuncnure BUIbI AHarpamm.
11. IlpuBeguTe npUMEpPHI MPOSIBICHUS 3aKOHA OOJBIIMX YUCET B MPUPOIHBIX
SBJICHUSIX.
12.  TlpuBenute npuMepbl NPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B OOIIECTBEHHBIX
SBJICHUSIX.
13.  Urto u3ydaer craTucTUKA?
14.  IIpomomxkure onpenenenue: «CoyeraHue — 310...».
15. IIponmomxkure onpeneneHue: «Pazmerienue — 310...».
16. TIpomomxuTte onpenenenue: «IlepectaHoBKU — 3TO...».
17. TlpuBenute npuMep MHOKECTBA U3 PEAILHOM KU3HU.
18. IlpuBenute npumep onepanuu NepeceueHrss MHOKECTB.
19. TlpuBenute nmpumep omnepanuu 00bEINHEHUS MHOKECTB.
20. IlpuBenute mpuMep onepanuu pa3sHOCTH MHOXKECTB.
21.  Packpoiite TOHATUSA «Tpady, «IEPEBOY, KIIUKID).

BHOo~NOOTRWN

KonTpoabHas padora
Oos13aTeIbHAs YaCTh
Ilpu pewenuu 3adanuint 1-4 3anuwiume nPAGUILHBLIIL OMEEM U3 Yemblpex
npeod10HCEHHbIX.
1. (1 ©6amn) KomOuHaropuka— 3TO pasfen MaTeMaTUKH, OTBEYAIONIUi Ha
BOIIPOCHI CKOJIBKUMHU CITOCOOaMU MOXHO BBIOPATh DJIEMEHTHI ...
A) 3a7aHHOTO KOHEYHOTO0 MHOXeECTBa; b) OeckoHewHoro MHOXkecTBa; B) mroboro
MHOKeCTBa; [') UppallMOHaIbHBIX YHCEN.
2. (1 6amn) CoenuHeHus: U3 N SIEMEHTOB, OTIWYAIONIUECS APYT OT JAPYyra TOJBKO
MOPSAKOM PACIIOIOKEHUS B HUX 3JIEMEHTOB, Ha3bIBAKOTCSL:
A) nepecranoBkamu; b) coueranusimu; B) pazmenienusimu; ') komOMHAMSMU.

3. (1 6amr) Yucmo BceX BO3MOKHBIX Pa3MEIICHU BBIYUCISIETCS IO (popmyIie:
n!

A) A =n(n—m); b) Al =n(n—1)..(n—m+1); B) A} = E— I)
A =n(n+m)

4. (1 6amn) ['pynmupoBka — 310. ..

A) ymopsimoueHue eAVHUI] COBOKYITHOCTH TO TpPHU3HAKYy;, b) pa3OueHue enuHuIl
COBOKYIMMHOCTA Ha TPYMIbl MO TMpHu3HaKy; B) o00o0meHne eauHU4HbIX (HakToB; )
000011IeHrEe eTMHUYHBIX TTPU3HAKOB.

Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuieHus U NOJIY4EeHHbLIL Oneemn.
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5. (2 6amna) B cpemnem m3 2000 camoBBIX HACOCOB, MOCTYMHBIINX B MPOAAXKY, 6
noaTekaroT. Haiinure BEpOSATHOCTh TOTO, YTO OJIMH CIy4ailHO BBIOPAHHBIA TSI KOHTPOJIS
HacoC HE MojATeKaeT?

6. (2 6amna) CpaBHUTH BCXOXKECTh CEMSIH JIFOOBIX TPEX BHUJIOB OJJHOJIETHUX I[BETOB 3a
nocneanue 3 roga. CocTaBUTh AUarpaMMmy 1o HalCHHBIM JaHHbIM. ClIenaTh BHIBOJIBI.

7. (2 6anna) L{peToBOAY NMPEITIOKMIM YKPACUTh KIIyMOY IIBETaMHU, UCTIOJB3Ys 3 BUA.
CKOJbKO pa3IMYHBIX BaPHAHTOB €CTh Y IIBETOBOJA, €CIIM €CTh BEIOOP M3 5 BHIOB pa3HOM
paccabl?

8.(2 6amna) CKOIBKUMH CTIOCOOAMHU MOYKHO MOCAAUTh 4 KyCTapHHUKA B OIUH PS?

JonoJIHNTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwume x00, 000CHOBAHUE peUleHUA U
NOJIyYEeHHbLIL Omeem.

9. (3 6amna) UtoObl MOCTYNHUTh B MHCTUTYT Ha CHENUAIBHOCTH «MacTtep caaoBo-
MapKOBOTO U JIAHIIIA(PTHOTO CTPOUTEIHCTBA», AOUTYPUEHT JoJbKeH HaOpaTh Ha EI'D He
MeHee 70 OayuioB MO KaXIOMY U3 TPEX MNPEIMETOB— MaTeMaTHKa, PYCCKUN SI3BIK U
WHOCTPAaHHBINA sI3bIK. UTOOBI TMOCTYNUTH Ha CHenuanbHOCTh «KoMMeprus», HYKHO
HaOpath He MeHee 70 0aIoB MO KakJAOMy U3 TPEX MPEIMETOB— MaTeMaTHUKa, PYCCKUM
S3BIK ¥ OOIIECTBO3HAHUE.

BepositHocTh TOro, uTo abutypueHT 3. moiydduT HEe MeHee 70 OaiioB 1O
MaremaTtuke, paBHa 0,6, mo pycckomy sa3biky— 0,8, mo nHoctpaHHOMy s136IKy— 0,7 1 o
obmectBo3Hanno— 0,5.

Haiinute BepoATHOCTh TOTrO, YTO 3. CMOXET MOCTYNMHUTh XOTSA Obl HA OJIHY U3 JABYX
YIOMSIHYTBIX CHIEIIUATLHOCTEH.

JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusA
OtBer A A B A 0,997 - 10 24 0,408

3.12¥pasnenus u nepaserncmea

Oopaszoeamenvhule pe3ynomamal, nooaeHcaujue nposepke (3i1emeHmot):
JP62, JIP63, /1P6 14.

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

Teopernueckue BONPoOCHI:

1. UYto Ha3pIBaeTCs ypaBHEHUEM?
2. Uto 3HAUUT pelInTh ypaBHEHHE?
3. Urto Takoe KOpeHb ypaBHEHHUS?

34




YTo Ha3bIBAETCS HEPABEHCTBOM?
YTo 3HAYUT PELINTh HEPABEHCTBO?
B uem 3akitoyaeTcst «METoJ HHTEPBAIOB»?
Yro Ha3pIBaeTCA pEIICHUE CUCTEMBI YPaBHEHUI?
YTo 3HAUYUT PELIUTh CUCTEMY YPaBHEHUII?
[Ipu penieHnn Kakux ypaBHEHUI 1 HEPABEHCTB, CIEyeT 0OpaTUTh BHUMaHHUE
Ha 00J1acTh JOIMYCTUMBIX 3HAYCHUI?
10. TIlepeuncnute ciocoOBI pelIeHUs YPaBHEHUH.
11. Ilepeunciure ciocOObl pEHIEHUSI CUCTEM YPABHEHHIA.

©oo~N O~

KoHnTpoabHas padora
Oo0s13aTeIbHAs YACTh
Ilpu pewenuu 3a0anunt 1-4 3anuwiume nPAGUIbHLLIL OMEEM U3 YemblpeX

npe()onfceHHblx:

1. (1 6amn) Kakoe u3 uucen sBisieTcst KOpHeM ypaBHeHUs logy(x+1)=1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue u3 ypaBHeHHI UMEIOT 00Ji€€ OJTHOTO KOPHS?
A) X2-6x+5=0; B) 3*=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Onpegenute BuA ypasHerns ¥ —32 =X = 2.
A) nuneitHoe; b) kBagpatHoe; B) uppauronansroe; I') parmonansHoe.

4. (1 6amn) OnpenenuTe HAMMEHBIIEE 1I€I0€ PEIIEHUE HEPABEHCTBA 5*2<17
A)-3;b5)0;B) 3; 1) -4.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewieHus u nOJIy4eHHbLIL OMmeemn.
5. (2 6amna) Halimute KopeHb YpaBHEHUS | x-3 =2

x—y=2_8,
6. (2 6amna) Permmre cucreMy ypaBHEHHIH {2x "% _ 18,
2x* —5x
— <X

7. (2 6amna) Pemmure HepaBenctso ¥ 3

8. (2 6aia) Pemmmre ypaBHeHne (2x — 3)V3xZ — 5x — 2=0

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBAHUE peuleHUA U

nOJIy4eHHbLI OmeEem.
) T
2sin®x — \/gcos (5 —x) = 0.

9. (3 6amma) Pemute ypaBHEeHHE . YKaXUTE KOPHU

—: 37| .
3TOr0 YpaBHEHUs, IPUHALJIEKALINE OTPE3KY 2

ITAJIOHBI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aaHus

Omer | B | A, | B | A [1,5]10;2) [{—oo; OJU[2; 3] -1; | 5y /% 8% 5
B 3

4 . ®oHJI OLIEHOYHBIX CPEACTB JIsl pyOe:KHOTro KOHTPoJs (1o uroram 3.1 — 3.4)

Oopa3zosamenvHble pe3ynvmamot, noo1excauiue nposepke (INEMeHmyl):
JP6 1, AP6 3, IP6 4, IP6 5, AIPG 6, 1P6 9, Z1P6 11, IPG 12, ZIP6 14.

APy 1, Py 6, 1Py 7, APy 8, 1Py 9, 1Py 10, 1Py 11, IPy14, [Py 15, [IPy 16,
1Py 17, 1Py 18, JIPy 19.

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

IK 3.1.

Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHbLLL OMEem U3 UemMblpex

npeodI0HCEHHbIX.
1. (1 6ann) Hansl Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMEET cepearHa
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) [psmsie AB u CJI mapamiensubie. Kakoe pacrosnoxeHue UMErOT NpsiMbie
ACu BA?
A) mapamiensHbie; b) nepnenaukymnsapueie; B) ckpenuBatores; ') nepecekatorcs.

x /3

COS — =

6

3. (1 OGamm) Haligute KOpeHb ypaBHEHUS: 2 B oreere sammmmre

HanOOJIbIIMN OTPULIATEIBHBI KOPEHb.

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

4. (1 o6amm) Ha pucynke m3oOpaxen rpadux mpomsBogHou (yHkimmy=f(X).IIpu
KaKoOM 3HaUCHUH X (PYHKIUS MPUHUMAET CBOE HanOOoJIbIllee 3HaUeHHE Ha oTpeske[-4; -2] ?

)

J
v=f"(x)

=Y

ol 1

A)0,5;b5)-4;B)-5;T) 1.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwume x00 peuienus u NOJIY4eHHbLIL OMEEM.

5. (2 6amna) BepxHue KOHIIbI IBYX BEPTUKAJIBHO CTOSAIIMX CTOJOOB, yIaJEHHBIX Ha
paccrosinue 4 M, COeIMHEHBI TiepekianHon. Beicota ogHoro cronba 10 m, a gpyroro 7 m.
Havinure nnvHy nepexiaanHsl.
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6. (2 6amra) Jlauer getsipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) J1(3,2,2) Jokaxwure,
yTo 0Tpe3ku AB u C/] nepneHauKyIsipHBbI.

7. (2 ©Oamma) Jlpurasce co CKOpOCTbIOU = 3M/C, TpakTOp TAaNIMT CaHU C
cwioh F=40 xH, wnampaBieHHOW 1O OCTPHIM YIJIOMOK TOPU3OHTY. MOIIHOCTb,
pasBHBaeMas TPaKTOpOM, BeramucisieTcss o (gopmyneN = F U cos &.Haiigure, Ipu KakoMm

KH - M
yriaeo(B rpagycax) 3Ta MOIIHOCTH OyeT paBHa 60 kBT (kBr—»310 € ).

8. (2 6amwia) MarepuanbHasi TOYKa IBWKETCS MPSAMOIMHENHO 1O 3aKoHyX(t)=t>-
13t+23(rnex — paccTossiHHEe OT TOYKHM OTcueTa B MeTpax,t— BpemMs B CEKyHIax,
M3MEpPEHHOE C Hayaya JBIKEHUs). B kakoli MOMEHT BpeMeHH (B CEKYHJ/IaX) €€ CKOPOCTb
ObL1a paBHa 3 M/c?

JlomoJIHMTEIbHAA YaCTh

IIpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOGAHUE PEUIEHUA U
NOJIYyYeHHbLIL OmEem.

9. (3 6anna) Pa3ouTh IBETHUK NPSAMOYTOILHON (hOpMBI (OTHOIIIEHUE CTOPOH 2:3) Ha
YacTW  Pa3IMYHOM  IJIOMIaAW.  YKAXKHUTE  pa3HbIM  LBETOM  MapasuielibHbIE,
MEPIEHIUKYJISIPHBIE, CKPEIIMBAIOIIMEC OTPE3KU. PaccuutaTh KOJIMYECTBO CaXKCHIICB
IBETOB JJIA Kaxkjaoro cekropa. OQopMuTh CcXeMy IBETHHKA (MOXXHO HCIIOJIb30BaTh
KommbroTep). Hanmpumep,

JTAJIOHBI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3aJJaHUA
Ot1BeT A I I b 5 - 60 8 -
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5. ®oHJ OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHOM aTTecTaluy (IK3aMeH)

Ha BbInmosHEHHE NMHCHbMEHHOW AK3aMEHAlMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHOMHYeCcKHX yaca (240 MUHYT).

DK3aMeHalMOHHass paboTa COCTOMT WX 2-X  dYacTell: o00sA3aTenbHOH W
JIOIIOJIHUTEIILHOM.

OO0s13aTenbHas 4acTh COACPKHUT 3aJaHUs MUHUMAJIBHOTO O0S3aTENBHOTO YPOBHS,
JIOTIOJIHUTENbHAS YaCTh — O0JIee CI0KHBIC 3a/JaHusl.

[Ipy BhIMOSHEHWM 3aJaHUN 00s3aTENBHON 4YacTU TpeOyeTcs MNPEICTaBUTh XOJ
pElIeHUs 1 yKa3aTh MOJIYYeHHBIH OTBET. 3a MPaBUIILHOE BHIIIOJHEHHUE JIFOOOTO 3aJJaHus U3
00s3aTeIbHON YacTu 00yJaromuiics noyryyaere ojuH 0ami. [Ipu BeIMOTHEHUU 3a1aHUs U3
JIOTIOJTHUTENBHOW YacTU HEO0OXOJUMO MOJAPOOHO OMHUCATh XOJ PEIICHUS U JIaTh OTBET.
[IpaBunbHOE BBITOJHEHHUE 3a/IaHUN JOTOTHUTEIBHON YacTH OLICHUBAETCS 3 OalljlaMu WM
1-2 GanymaMu 3a YaCTUYHOE PEILICHUE.

baibl, mojtydeHHbIE 32 BCE BBIIIOJIHEHHBIE 33JJaHUS, CYMMUPYIOTCHI.

IlIkana nepesoda 6a1106 6 ommemKu no NAMUOATLHOU cCUCHEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 0111 Noy4YeHUus OmmMemKu

«3» (y006.) 6-9

10-14
«4» (xopowo) (e menee 00HO20 3a0aHUsA
U3 OONOIHUMENILHOU YaCmL)

oonee 14
«S5» ( OMJIUYHO, ) (He meHee 08yx 3a0aHull
U3 OONOJIHUMENLHOU YACTNU)

Oopaszoeamenvhule peynrvmamal, HoO1eHcaujue nposepke (31emMeHmot):
JAP6 1, 1P6 2, 11P6 3, [1P6 4, /1P6 5, [1P6 6, 1P6 7, 1P6 8, [1P6 9, /1P6 10, /1P6 11,

JIPG 12, JTPG 13, JIP6 14.

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

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3amenayuonnvle 3a0aHUA RO MAMEMAMUKE
Oos3aTe/bHAS YACTh
IIpu BhInoTHeHNH 3aaaHuii 1-12 3anuIIKMTE X0/ pelIeHUus U MOJY4YeHHbI OTBeT.
1. (1 6ann)Beraucnure: 2sin(m/6)+2cos(m/3)

2. (I 6ann) Ha puCyHKE KUPHBIMH

n
n oo

TOYKaMH ITIOKAa3aHO CYTOYHOC KOJIMYCCTBO

]
=T

(RN
r—
|

0CaJIKOB, BBINAJABIIMX B Daucte ¢ 7 mo 18

|
-

nexkabps 2001 roma. Ilo  ropusonTanu

L
|
|
-l

YKa3bIBAIOTCA YHCIIa MCECiAla, I10 BCPTUKAIN—

]
|
™

KOJIMYECTBO O0CaJKOB, BbIITaBIINX B

|t
[l

=,

m i

U S U R S
[=TRV I
==
|~

—

COOTBETCTBYIOIIIMM JI€Hb, B MHWJLIMMeETpax. Jlis
HaIJSITHOCTH  JKUPHBIE TOYKM HAa PHUCYHKE
coequHeHbl JuHUEH. OmpenenuTe MO PUCYHKY, CKOJBKO [HEH BhiMagano Oosee 2
MUJUIUMETPOB OCAJIKOB?

3. (1 bann)MobunsnbIi Tenedon ctoun 16000 pyoneit. Uepe3 HEKOTOpOe BpeMs IICHY Ha

3Ty MoJenb cHU3WIM 10 15200 py6Ouneii. Ha ckoibKO MpOLIEHTOB ObliIa CHUKEHA 1IeHa?

4. (I 6ann) Ha tapenke 16 nupoxxkoB: 7 ¢ pIOOii, 5 ¢ BapeHbeM U 4 ¢ BuntHel. KOs
HayTraJ BEIOMpaeT OJUH MUPOKOK. Haiinure BEpOATHOCTH TOTO, YTO OH OKAXKETCSI C
BUILIHEH.

7 = =] 10 11 1z 1= 14 1= 1 17

5. (1 6ann) Halinure 3Hauenue Beipaxkenus 10g,2 + log, 32
6. (1 6ann) Haitnure KopeHb ypaBHEHUS 7-bx=7.
7. (I 6ann) Pemmre HepaBeHcTBO 2°7°> 64. B OTBET 3anMIIMTE HAHMEHbIIEE
MOJIOKUTETHHOE YHCIIO.
x+2 _ 1
8. (1 6ann) Haiinute kopeHb ypaBHeHus 3X¥~2 4
Q. (1 6ann) Haitnure npon3BoAHYI0 GYyHKIIUU B TOUKE X=0:y = %x“ —6X* +7x-1
10. (I 6ann) lIBeTHUK, O(DOPMICHHBIA MO WHAMBUIYATLHOMY 3aKa3y, HMEET

dbopmy munuHApa. Beicota niBetHrka 35 cM, quamerp ocHoBaHusA 20 cM. CKOJIBKO 3eMITH
HEOO0XOJIMMO MPUBECTHU, YTOOBI IIBETHUK OBLI 3aMOJIHEH MOJHOCTHIO. B OTBET 3amuiiuTe
YHCIIO, ICJIEHHOE Ha 7.

11. (1 6ann) Haitnure nnomaas GUrypel, 1300paxeHHOM Ha PUCYHKE

[ 111 Z\ ﬁ

[ ] |

| \

A A

12. (1 6ann) Teno mBuxkercs Mo 3akoHy S(t)=3t*+5t (M) Haiimure ckopocTs Tema

yepes 1¢ mocie Havaga JBUKEHUS.
JonoJHUTEIbLHAS YACTh
Ilpu evinonnenuu 3a0anuii 13-16 3anumwiume x00 pewieHus u noay4eHHblI OMeem
13. (3 6anra) Beluucnute TIOMAAb 3€MJIM, OTBEJACHHOTO MO KIyMOY, MEepUMETp
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KOTOPOTO OTPAHMUYMBAIOT JTHHUH y=X'-2X-2 U y=-X"+2. Beimomnuure deprex. OTBET Haiirte
B KBaIPaTHBIX METpax.

14. (3 6amna) Pemmte ypaBHeHne sin’X - 2sinx=0. B oTBET 3amHIINTE KOINYECTBO
peIICHH, TPUHAIICKAIINX TPOMEXyYTKY [0; 47.]
15. (3 6anna)Halinute 06beM MHOTOTpaHHHUKA, M300PaKEHHOTO Ha PUCYHKE (BCe
JIBYTPAHHBIE YTJIbI IPSIMBIE).

! 1

16. (3 6anna) TlepBolit canoBoABBICAXKHBACT 126 CakeHIIEB HAa 5 4acoB OBICTpEE, YeM
BTOpOoi. CKOJIBKO Ca)KeHIIEB3a Yac BBICAKMBAET MEPBBIN Ca0BOJI, €CJIM U3BECTHO, YTO OH
3a 4ac MOXKET BBICAJIUTh Ha 5 Ca)KEHIIEB 0O0JIbIlIE BTOPOTo?

ITAJIOHBI OTBETOB:

Homep | 1|2 |3 4 (5|6 | 7| 8 |9| 10 11|12 13|14 |15 16
3aaHus

OtBer 21 3/5/025(6(-7|1|-10| 7 (35000151119 | 5| 6 |13
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