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1. Pe3yasbTarbl 00y4yenus, perjamentuposanabie PI'OC COO ¢ yuerom PI'OC
CI1O

JIncuMmanHapHabie (MpeaMeTHbIe) pe3viabTaThbl oTpaxkanT (najaee - [1Po6):

— [1P61 Bnagenue MeTolaMy 10Ka3aTellbCTB, aITOPUTMAMU PEILICHUSA 3a7a4; YMECHUE
(bopMyIIMpoBaTh OIpPENEICHUS, AKCUOMBI U TEOPEMBbl, NPUMEHATh UX, IMPOBOJUTH
NOKa3aTEIbHbIE PACCYKICHUS B XO/I€ PEILLECHHUs 3a/1ay;

— [1P62 YMeHue onepupoBaTh NOHITUSAMMU: CTENEHb YHUCIIA, Jorapu(M duciia; yMeHue
BBIIIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpeoOpa3OBaHMs BBIPAKEHUN CO CTENEHSMH U
norapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHATBHBIX BBIPAXKCHHI;,

— [IP63 YMeHue OnepupoBaTh IOHATHUSAMH: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
MOKa3aTellbHbIE, CTENEHHbIE, JIOTapu(PMHUUECKHE, TPUTOHOMETPUUYECKHUE YpABHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

— [IP64 YMeHue omnepupoBaTh MOHATUSAMHU: (DYyHKLHMSA, HENpepbiBHas (QyHKUHA,
IIPOU3BOJIHAS, IEPBOOOPA3HAsL, ONPECIICHHBIM HHTETPall; yMEHUE HaXOJUTh IPOU3BOJIHbIC
ANEMEHTapHbIX  (YHKLUHUWA, HWCIOIb3ys CIPABOYHbIE MaTepUalbl; HCCIEI0BaTh B
MPOCTEUIINX clTydasX (YyHKIIMH HA MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbIINE U HAUMEHbIIINE
3HAUYCHUS (PYHKUUN; CTPOUTh TpaUKd MHOTOWIEHOB C MCIOJB30BAHMEM ammnapara
MAaTeMaTUYECKOTO aHaJIN3a; IPUMEHATh POU3BOAHYIO IIPH PEIICHUH 3a/1a4 Ha JBHKCHHUE;
pelaTh NpakTUKO-OPUEHTUPOBAHHbIE 33/1a4K Ha HAMOOJIbIINE U HAUMEHBIIINE 3HAUEHUs, Ha
HAaXO0XJICHUE IIyTH, CKOPOCTU U YCKOPEHUS;

— P65 YMEHHe onepupoBaTh MOHATUAMHU: pallioHaNIbHAS (QYHKIIUS, OKa3aTeIbHas
¢byHkuus, creneHHas ¢QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKUMH, OOpaTHble (QYHKIMU; YMEHUE CTPOUTh TpaUKA H3YyYEHHBIX (QYHKLIUMH,
MCIIOJIb30BaTh rpaMKU MPHU U3YyYEHUHU MPOLECCOB U 3aBUCUMOCTEM, TPH PEILICHUH 33134 U3
[IPyrux y4eOHBIX NpPEAMETOB M 3a7a4 W3 peajbHON JKHU3HU; BbIpaXKaTh (opmyiaMu
3aBUCHUMOCTH MEXAY BEIIMUMHAMU;

—[1P66 YMEHHE periaTh TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM YKCJIE HA ITPOLICHTHI,
JOJIM U 4acTu, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 3a7aud U3
00JIaCTH yNPABJICHHS JIMYHBIMU U CEeMEHHBIMH ()MHAHCAMH); COCTABIIATH BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA U MX CUCTEMBI M0 YCIIOBHIO 3aJa4H, UCCIIEIOBATH MTOIYYEHHOE
pElIeHre U OLEHUBATh MPABIONOI00HOCTh PE3YIbTATOB;

— [IP67 YMEHHE OINepupoBaTh MOHATHUAMH: CpeiHee apudMeTHUYecKoe, MeJraHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAUCHUS, pa3Max, TUCIEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATH  MH(POPMAIHIO,
NpEJICTaBICHHYI0 B Ta0lMIax, Ha JauWarpaMmax, rpaukax, OTpa)karollyl0 CBOMCTBa
pealIbHBIX MPOIIECCOB M SIBJICHUH; MPEACTaBIATh MH(OOPMALUIO C MOMOIIBI0 TaOIUI] U
qyarpamMM; HCCIIEIOBATh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMECHEHUEM
rpa@uuecKux METOJ0B U 3JIEKTPOHHBIX CPEJICTB;



— I1P68 YMeHue onepupoBaTh NOHATUSAMHU: CITyYailHbINA OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTh C MCIOJIb30BAaHUEM
rpaUyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHUS M YMHOXXEHHS BEPOSTHOCTEH,
KOMOMHATOpHBbIE (akThl U (OpMyJBl MpPHU PEHIEHHH 3a/ay; OLEHUBAaTh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMH BEIMYMHAMH; YMEHHE MPHUBOJIUTH
MIPUMEPHI MIPOSBIICHUS 3aKOHA OOIBIINX YUCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

—[1P69 YMeHHne ONeprupoBaTh NOHATUAMM: TOUYKA, PAMAs, INIOCKOCTb, IPOCTPAHCTBO,
JIBYI'PAHHBIM YIOJI, CKPEIIMBAOIIMECA NPAMBIE, MAPAILIEIBHOCTD U NEPIEHAUKYIAPHOCTD
IPSAMBIX U IIIOCKOCTEH, YIOJI MEXAY NPSMBIMU, YTOJ MEXKY IPAMOU U IIJIOCKOCTBIO, YIOJI
MEXKY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMY,
pacCTOSTHUE MEXKY IUIOCKOCTSIMU; YMEHHUE UCIOJIB30BAaTh IPU PELICHUH 3aa4 U3YYCHHBIE
(akTbl U TEOPEMbI TUIAHUMETPHUH; YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIErO
MHUpA;

— IIP610 YMeHue OIepupoBaTh MOHATHUSAMH: MHOTOTPAaHHUK, CEYEHHE
MHOTOIpaHHMKA, KyO, MapajuieNienuIe],, npusMma, nupamuaa, (Gurypa M MOBEPXHOCTH
BpallleHUsl, UWIMHJIpP, KOHYC, Iap, cdepa, cedyeHuss (Urypbl BpalleHHs, IJIOCKOCTb,
Kacaromasics cgepbl, HUIUHAPA, KOHYyCa, IUIOLa]b MOBEPXHOCTU NUPAMUJbI, HPU3MBI,
KOHYcCa, IWINHJPA, TUIOMAAb cepbl, 00beM KyOa, MpsIMOYTOJIBHOIO Napajuleenunesna,
nMpamMubl, IPU3MbI, HUIUMHAPA, KOHYCa, IIapa; yMEHUE H300pa)kaTb MHOTOTPAHHHUKHU U
[IOBEPXHOCTHU BPAILCHUS, UX CEYEHHS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHME pPacClO3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPaBUJIbHbIE MHOTOIPAHHUKUY;

— I1P611 YMeHue onepupoBaTh MOHITUSIMU: JBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE
¢burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIIECHUE TUIOLIA/Iel TOBEPXHOCTENH U 00BEMOB
MO00HBIX (PUTYp TIPH PELICHUU 3a]1aY;

— [IPG12 YMeHUE BBIYUCIATH T€OMETPUUYECKHE BEIMUYMHBI (JJIMHA, YTrOJj, TUIOIIA/b,
00beM, TIIOLIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIBI U METOIbI;

— [IP613 YMeEHHE ONepUpOBATH MOHATUAMM: MPSAMOYTOJIbHASI CUCTEMA KOOPJAWHAT,
KOOpJIHUHATBI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAIIPHOE IIPOU3BEACHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YMUCIIO; HAXOIUTH C IOMOLIBIO
M3YYEHHBIX (DOPMYJ KOOPJIMWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXTY IBYMs TOUKAMU;

— 11P614 YMeHne BoIOUPATh MOAXOISIINI U3yUYEHHBIH METO Uil PEIICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4eckue (akThl W MaTeMaTHUYeCKHEe MOJEIM B HPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE MPUBOAUTH MPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTEMaTUYECKOU HAYKH.

— [IIPyl yMeHHE OICpHUPOBATH IIOHATHUSAMH: OIPCACICHHE, aKCHUOMa, TEOpeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH; YMEHHE
bopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEP)KJEHUE, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMCPHI, HCITIOJIB30BATH METO/I MaTEMaTUYECKOU HHIYKIHH, IIPOBOJAHTDH
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JOKa3aTeJIbHbIE PACCYKIECHUS TPU PELLIEHUH 3a/1a4, OLEHUBATh JOTUYECKYIO IPABUIIBHOCTD
pacCyXICHUN;

— [IPy2 yMEHHE ONEpPUPOBATh MOHATUAMHU: MHOKECTBO, MOJMHOKECTBO, ONEpallUU
HaJl MHOYKECTBAMH; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIA amnmapar s
OTMCAHUS PEaTIbHBIX IIPOIIECCOB U SBJICHUH, U TIPU PELLICHUH 3a/1a4, B ToM uucie u3 [[Pyrux
y4eOHBIX MPEIMETOB,;

— [IPy3 YMEHHE OIepUPOBaTh MOHATHAMU: Tpad, CBI3HBIN rpad, AepPeBO, MUK, rpad
Ha TUIOCKOCTHM; YyMEHHE 3a/aBaTb W OINHUCHIBaTh rpadpl pPa3IUYHBIMU CIOCOOAMH,
UCI0JIb30BaTh Tpadbl IpH pelIeHUH 3a/1ay;

— [IPy4 yMeHHE CBOOOJHO ONEPUPOBATH MOHATHUAMH: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIO TMepecTaHOBOK; OuWHOM HbloTOHA; yMeHUE MPUMEHATH
KOMOUMHATOpHbIE (DaKThl U PACCYXKACHUS JJIs PELICHUS 3a/1a4;

—IIPy5 yMEHHE ONIEpUPOBATh MOHATHAMM: HATYPAJIBbHOC YHCJIO, LIEJI0C YHUCII0, OCTATOK
0 MOJYJIIO, PAallMOHAIBHOE YHWCJIO, UPPALMOHAIBHOE YKCII0, MHOXECTBA HATYypAJbHBIX,
LENIbIX, PAlMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEN; YMEHHE WCIO0JIb30BaTh NPU3HAKU
JENUMOCTH, HaWUMEHBIIUNA OOIIMIA JIeTUTENIb U HauMEHbIIee o0lee KpaTHOE, alrOpUTM
EBknmnaa mpu pelieHuu 3ajiad; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMU CHUCTEMAMU
CUUCIICHUS;

— [IPy6 yMmeHue CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHB C IEJIBIM ITOKA3aTeNIEM,
KOpPEHb HATypaJIbHOW CTENEHH, CTENEHb C PALMOHAJIBHBIM I[10KA3aTENeM, CTENEHb C
NEeUCTBUTEILHBIM (BEIICCTBEHHBIM) TMOKa3aTesieM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TAHI€HC TIPOU3BOJILHOTO YHCIIA;

— IIPy7 yMeHHC ONCpHUpOBaTh MOHATUIMHU: TOXKICCTBO, TOXKICCTBCHHOC
npeoOpa3oBaHUe, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUHW W HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CUCTEM, pPAllMOHAJIbHBIC, UPPALMOHAIIbHBIE,
MOKa3aTelIbHbIe, CTEeNeHHbIC, JOrapu(pMUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE PEIlIaTh YPAaBHEHHSI, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO
pa3IMYHBIX MPUEMOB; pellaTh YpaBHEHWS, HEPABEHCTBA W CHUCTEMBI C IAapaMeTpPOM;
MIPUMEHSTh YPaBHEHHUsI, HEPABEHCTBA, MX CUCTEMBI JIJIS PELICHUS] MAaTEMAaTUUECKUX 3a/1a4 U
3a/1a4y U3 pa3IUvHbIX 001acTe HAyKH U peaibHOU KU3HH,

— IIPy8 ymMeHHue CBOOOJHO OMEpUpPOBATH MOHATHUSAMU: Tpaduk GyHKIMH, oOpaTHas
byHKIMS, KOMTO3UIKs GyHKIIUN, TMHEWHAs QYHKINS, KBaApaTUIHas QYHKIIHS, CTENICHHAS
GyHKIMST € I[EIbIM  TOKa3aTesieM, TpUroHoMeTrpuyeckue GyHKIUH, OOpaTHbIC
TPUTOHOMETpUYECKHUE (DYHKIIMU, TIOKa3aTelabHas U Jiorapudmuueckas (QyHKIUU;, YMEHUE
CTpOUTH IrpaduKu (QYHKIHMA, BHITOIHITH MpeoOpa3oBaHus TpaduKoB GyHKIIHIMA;

YMEHUE UCTIOIB30BaATh TpaduKku PYHKIUHN 715 U3yYEHHUS IPOLIECCOB U 3aBUCUMOCTEM
npu pemeHnn 3aa4 u3 [[Pyrux yuyeOHBIX MpeaMEeTOB U W3 PEaTbHON KU3HH, BBIPAXKATh
(dhopmyramMu 3aBUCUMOCTH MEK/y BEIIMUNHAMU;



yMeHHE CBOOOJHO ONEPUPOBATH MOHSITUSIMH: YETHOCTh (DYHKLUH, MEPUOTUIHOCTH
(GyHKIUM, OTPaHUYEHHOCTh (DYHKLHH, MOHOTOHHOCTH (YHKIMH, SKCTpEMYM (QYHKIUH,
HauOoJblllee U HaUMEHbIlEE 3HAUYECHUA (YHKIUM Ha MPOMEXKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHuEe (QyHKIUY;

YMEHHE HCIOIb30BaTh CBOWCTBA U rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEpaBEHCTB U 33]1a4 C TapaMeTpaMK; U300pakaTh HA KOOPAUHATHOM IIIOCKOCTA MHOYKECTBA
pElLICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

— [IPy9 yMeHHE CBOOOJHO OIEpUPOBATh NOHATUSAMHU: MOCIEAOBATEIBHOCTD,
apudmeTnyeckas IMporpeccus, reoMeTpudecKkas IMporpeccus, OECKOHEUHO YObIBarolas
reOMETPUYECKasl IPOrpeccrs; YMEHUE 3a[aBaTh II0CJIEIOBATEIIBHOCTH, B TOM YHUCIE C
IIOMOIIbIO PEKYPPEHTHBIX POPMYII;

— [IPyl0 yMEHHE ONEepUpPOBATh MOHATUSAMU: HENPEPHIBHOCTh (DYHKIIMH, aCUMITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUYECKUU U
(u3MYEeCKU CMBICI MPOU3BOAHOW, NMEPBOOOpa3HasA, ONPENEICHHBIA HWHTETpall; YMEHUE
HaxoJIUTh ACUMNTOTHI rpaduka (PYHKIIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3UIIMU (PYHKIIMM, HAXOJUTh YPAaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHE UCTOIb30BaTh IPOU3BOIHYIO JUISl UCCIIENOBaHUS (QYHKIUH, AJ11 HAXO0KICHUS
HAWJIy4YIIETO PEUICHUS B NPHUKIATHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMUYECKUX U
(¢u3nUecKuX 3ajadax, I ONpEAeNIeHHs] CKOPOCTH M YCKOPEHMS; HaXOAUTh IUIONIA[d U
o0beMbl (Uryp ¢ TOMONIBIO MHTErpana; MNPUBOAUTH MPUMEPHl MAaTEMAaTUYECKOTO
MOJEJIMPOBAHUS C TOMOIIBIO TU(DPEpeHIINATIBHBIX YPaBHEHUN;

— [IPyl] yMEHHE ONEPUPOBATH IOHATHUAMU: KOMIUIEKCHOE YMCJIO, COIPSKEHHBIC
KOMIUIEKCHBIE 4HCIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opMma 3amucH
KOMILJIEKCHBIX 4Hcell (TeoMeTpuYecKas, TPUrOHOMETpUUecKas u airedpanyeckas); yMeTb
NPOU3BOJAUTH apUPMeTHUECKue JEHCTBUS € KOMILIEKCHBIMM YHCIaMH; HPHUBOJIUTH
IIPUMEPHI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— [IPyl2 yMeHHE CBOOOJHO OINEpUPOBATh MOHATHUSMU: cpeHee apu(pMETUYECKOE,
MeIuaHa, HauOousblllee W HAaWMEHbIlIee 3HA4YEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHJIAPTHOE
OTKJIOHEHHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBATh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIE C PUMEHEHHEM TpadUyeCKUX METOAOB M 3JIEKTPOHHBIX CPE/CTB;
rpaduyecKu UccaenoBaTh COBMECTHbIE HAOMIOACHUS C TOMOUIBIO JUAarpaMM pacCEeUBaHUS
Y JINHEMHOW PErPECCHH;

— [1Py13 yMEHUE HaXOJUTh BEPOSITHOCTU COOBITHI C UCIOJIb30BAaHUEM IpadUUECKUX
METO/IOB;, NPHUMEHSTh [JIsl pelleHus 3anad  (opMyJibl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (OpMyJTy TOJTHOM BeposTHOCTU, Gopmyny bepHysmum, KOMOMHATOpPHBIE
bakThl U (HOPMYIIBI; OIICHUBATh BEPOSTHOCTU PEAIBbHBIX COOBITHI; YMEHHE ONEPUPOBAThH
MOHATHUAMU: CllydailiHas BEJIMYMHA, PACIPEIEICHUE BEPOSITHOCTEH, MaTEMATHUYECKOE

OXKHUIaHUC, AUCIICPCHUA KW CTAHAAPTHOC OTKIOHCHHC CJ'Iy‘-IElfIHOfI BCINYHHEI, (bYHKHHH
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pacnpeneneHuss W IUIOTHOCTH  PaBHOMEPHOIO, IIOKA3aTEIbHOTO U HOPMAJIBHOTO
pacrpeneneHuid; yYMEHUE WCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCHpENeIeHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C IMOHATUSIMU: 3aKOH OOJIBILIMX YHUCE, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUN; YMEHHUE MPUBOJIUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— [IPyl4 yMeHHE CBOOOJHO OIEpUPOBATh MOHATHUAMH: TOUKA, MpsMasi, MIIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMU YTOJI, ABYI'PAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEpECEKAIOIINECs, NapajyleibHble W CKpELIMBAIOIMECS MpsMble, MapauIeIbHOCTh U
NEPIEHAUKYJIAPHOCTD IIPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY IPSAMBIMU, YTOJI MEXKIY IPIMON
U IIOCKOCTBIO, YO MEXIY INIOCKOCTSAMM, YMEHHE HUCIIOJIb30BaTh IIPU PELICHUH 3a1a4
U3y4eHHbIE (DaKThl U TECOPEMBI IUIAHUMETPHUM; YMEHHE OIIEHMBATh pa3Mepbl OOBEKTOB B
OKpYXKaloIEM MHpPE, YMEHUE ONEpPUpPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEYCHUE
MHOT'OIPAHHMKA, IPABWIIbHBIA MHOTOI'PaHHHUK, IPU3Ma, MUpaMU/a, PUrypa v moBepXHOCTh
BpalleHusl, UWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHyca U
LWIMHAPA, apaulebHble OCU WA OCHOBAHUIO, CEYECHUE 11apa, IJI0CKOCTh, Kacarolascs
chepbl, TWIMHIpA, KOHYCa; YMEHHE CTPOMTb CEUYEHHWE MHOTOIpaHHHKa, H300paxaTh
MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTH BPAIICHUS, UX CEYEHHUSI, B TOM YHCIIE C TOMOILBIO
AJIEKTPOHHBIX ~ CPEJACTB;, YMEHHE IPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSATENbHO (POPMYIIUPOBATH ONPEAEICHHS N3y4aeMbIX (DUTYp, BBIIBUIaTh THIIOTE3bI
O CBOWCTBAaX W MPHU3HAKaX M€OMETPUUYECKHUX (PpUTyp, 0OOCHOBBIBATH WM ONPOBEPraTh UX;
YMEHUE MPOBOAUTH KiacCU(UKAIMIO (QUTYyp O pa3iUYHbIM NpPU3HAKAM, BBINOJHATH
HE00XOAMMbIE JOTIOJTHUTENbHBIE TOCTPOEHUS;

— IIPyl5 yMeHHE CBOOOJHO OMEPHPOBATH MOHATHUSAMU: IUIOMAAL (PUTYPHI, 00BEM
¢burypsl, BeIMYMHA YIJIa, PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXITY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIanb c(ephl, MIomaab MOBEPXHOCTH
MUPAMU/JIBL, TPU3MBI, KOHYCA, IUJIUHAPA, 00beM Ky0a, MPSMOYToJbHOT0 Napajulesenunena,
nUMpamMubl, MPU3MbL, [WJIWHIpA, KOHYCa, IIapa; YMEHHE HAaXOJIUTh OTHOIIEHHE 00BEMOB
MoA00HBIX (UTYp;

— [IPyl6 ymMeHue CBOOOJHO OINEPUPOBATH MOHATHSAMU: IBHXKEHHE, MapaiiebHbIN
NEPEeHOC, CUMMETpUs Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MNpeoOpazoBaHuE
mo00us1, mog00HbIe GUTYPHI; YMEHHE PAclo3HaBaTh PaBHbBIE U MOJO00HbBIE (DUTYPHI, B TOM
yuciie B INPUPOLE, UCKYCCTBE, ApPXUTEKTYpe; YMEHHUE UCIIOIb30BATH I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKHE BEJIUYUHBI (AJIMHA, YTOJ, MIIOMa b, 00BEM) MPH
pemienuu 3aga4 u3 [IPyrux yueOHbIX IPeIMETOB U U3 pealbHOU KU3HH;

— [IPyl7 ymeHue CBOOOJHO OINEPUPOBATH MOHATUSMU: NPSIMOYTOJbHAs CUCTEMA
KOOpJIMHAT, BEKTOpP, KOOpPAMWHATBI TOYKH, KOOPAUHATHI BEKTOpPA, CyMMa BEKTOPOB,
NpOU3BEICHUE BEKTOpa Ha YHCIO, pAa3JIoKEHHE BEKTopa Io 0a3ucy, CKalspHOE
[IPOU3BEICHUE, BEKTOPHOE IIPOU3BEACHUE, YIOJI MEXY BEKTOPAMH; YMEHHUE UCII0JI30BaTh

BEKTOPHBIA U KOOPJAUHATHBIA METOJI ISl PELIEHUS] TEOMETPUYECKUX 3a1a4 1 3aaa4d [[Pyrux
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y4eOHBIX TPEAMETOB; ONEPUPOBATH MOHATHSAMHU: MaTpuia 2x2 W 3x3, OmpeneiauTenb
MaTpULbl, TEOMETPUUECKUN CMBICIT ONPEIEIIUTENS;

— IIPyl8 yMEHHME MOJECIUPOBATh PEAJIbHBIE CHUTYyallMd Ha S3bIKE MaTEMATHUKU;
COCTaBJIATh BBIPAXKCHUS, YPAaBHEHMS, HEPABEHCTBA MU MX CUCTEMBI 110 YCIOBHUIO 33Ja4H,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IOJYYEHHBIM pe3yJbTaT; CTPOUTh MaTEMaTHYECKUE MOJAEIN C
MTOMOILIBIO TEOMETPUYECKUX TOHATUI U BEJIMYUH, PELIATH CBA3aHHBIE C HUMHU TPAKTUYECKUE
3a/la4yd; COCTABIISITH BEPOSTHOCTHYIO MOJEIb M HWHTEPIPETHPOBATH MOJIYYCHHBIN
pe3yJbTar; pelarh MPUKIAIHbIE 331a4d CPEACTBAMM MATEMAaTHYECKOrO aHalli3a, B TOM
YHCJI€ COIMATBHO-3KOHOMUYECKOTO U (PU3HUUECKOTO XapaKTepa;

— [IPy19 yMeHue BBIOMPATH MOIXOSIINI METOJ JUIsl pEeLISHUs 3a/1a4; MOHUMaHUe
3HAYUMOCTU MAaTEMATHKHU B U3YUEHUH IPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHU;
YMEHHUE PACHO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE ITPUBOIUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM MAaTeMaTUYECKOW HAYKH.

Obuwue komnemenuuu

OK 01. Beibupath crnocoObl pemieHust 3aaad NpoeCcCUOHATBHOW JEeSTENbHOCTH
IIPUMEHUTENBHO K Pa3JINYHbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3A U UHTEPIPETALMH
uHpopmanuu, ©  UHPOPMALMOHHBIE  TEXHOJOTMM  JJIS  BBIIOJHEHHS  3ajJad
poheCCUOHAIBHOM JIeSITEIbHOCTH

OK 03. IlnanupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCUOHANBHOE H
JUYHOCTHOE pa3BUTHE, MNPEANPUHUMATENBCKYIO JEATEIbHOCTh B MNpOo(dhecCHOHATBHOM
cdepe, MCIOJIB30BaTh 3HAHUA M0 MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLUAX

OK 04. DddexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH/IE

OK 05. OcymectBisiTh yCTHYHO M NUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJIapcTBEHHOM si3bike Poccuiickoit deaepaliuu ¢ y4eToM 0COOEHHOCTEH COIMaIbHOTO U
KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATE TpakIaHCKO-NATPUOTHUECKYIO TMO3ULHI0, JAEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHHE HA OCHOBE TPAJAUIMOHHBIX POCCHUMCKHUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C yY€TOM I'apMOHHU3ALNH MEKXHAMOHAIBHBIX U MEXPEJIUTHO3HBIX
OTHOLIEHUH, NPUMEHSTh CTAHAAPTHl AHTUKOPPYILIMOHHOTO TOBEAECHUS

OK 07. CozneiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIECH CPENbl, PECypCcoCOEPEKEHHUIO,
MPUMEHATh 3HAaHUS 00 M3MEHEHMM KJMMaTa, NPUHIMIBL OepeXJIMBOrO MPOU3BOJICTBA,
3¢ (peKTUBHO AEMCTBOBATh B UpE3BhIUAMHBIX CUTYAIUAX

Ilpogheccuonanvnvie Komnemenyuu



[1K.4.5 OcymectBasate 00paboTKy MHGOpMAINK, TOTYYEHHOW OT cUCTEM (OTO- U
BUJICOCHEMKH, CHCTEM CIICHUAIN3UPOBAHHOTO HABECHOTO OOOpYIOBAaHUS, CHCTEMBI
MOHUTOPHHIA 3€MHON IMOBEPXHOCTH M BO3IYLIHOTO MPOCTPAHCTBA, CHCTEMAaTU3UPOBAThH
MOJTy4EHHBIC JaHHBIE U OPraHU30BHIBATh UX XPAaHEHUE



2. ®OoHJ OLIEHOYHBIX CPE/CTB AJIsI BXOJAHOT0 KOHTPOJISA

BX0/1HOY KOHTPOJIb COCTOUT U3 3aJJaHUH, YACTUYHO B3ITbIX U3 OTKPBITOr0 OaHKa
OI'3 u BIIP no maTtemaTuke. Ha BbinoJiIHEHUE 3a/laHUM BXOJHOTO KOHTpPOJIs AaeTcd 1
aKajieMU4ecKuu 4ac (45 MUHYT).

BxoiHOUM KOHTPOJIb COCTOUT U3 2-X YacTeM: 0053aTeIbHON 1 JIONOJHUTEIbHOM.

O6sa3aTesibHAsA 4YaCTb COAEPXKUT 33aJaHUsS MHUHHUMaJbHOTO 0053aTeJbHOr0
YPOBHS, JONOJHUATEJIbHASA 4acTh — 60Jiee CI0KHble 3aJaHHUS.

[Ipu BbINOJIHEHUHU 3aZjlaHUN TpebyeTcs NPeACTaBUTh X0/ PellleHHs Y YKa3aTh
NOJIyYeHHbIU OTBeT. [IpaBU/IbHO BBINOJIHEHHOE 33JlaHME W3 0053aTeJIbHOM 4acCTH
OLlEHUBAETCSA B OJIMH 0aJlJI; MpaBUJIbHOE BbINOJHEHUE 3aJlaHUK JONOJHUTENbHON
4YacTH olleHUBaeTcs 3 6a/iaMy UM 1-2 6a/yiaMy 32 YaCTUYHOE PellleHueE.

Basibl, mosiydyeHHbIe 32 BCe BbINIOJIHEHHbBIE 3aJJaHUs], CYMMHUPYIOTCH.

llIkana nepesoda 641108 8 omMemKu o NAMuU6a/11bHOU cucmeme

Ommemka Qucao 6annos,
Heo6xodumoe 3151 NoJy4eHUss OommemkKu
«3» (ydos.) 7-9
«4» (xopowio) 10-12
«5» (omauuHo) 13-15

O6pa3zosamebHble pe3yabmamel, nodJeldcaujue npogepke (3/1emMeHmbl):

[1P6 1, I1P6 5, I1P6 6, [1P6 9, I1P6 12, ITP6 14.
[1Py 1, IIPy 5, 1Py 7, [1Py 8, [1Py 18, [1Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHusi 8X00HO020 KOHMPOAA

06sa3aTebHAsA YaCTh
IIpu peweHuu 3adaHuil 1-4 3anuwiume Npasu/abHbIU 0meem u3 Yyemoipex
Nnpeo/102#CeHHbIX.
1. (1 6asnn) PackpoiiTe Gpopmy/iy COKpaleHHOT0 YMHOX€eHUS a2-b2:
A) a2-2ab+b?; B) (a-b)(a+b); B) a2+2ab-b?; I') (a-b)(a-b)

2. (1 6asn) I[lnomaab TpeyroJbHUKA BIYUCISAETCS 110 GopMy.ie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6a1) Kakoe 13 ciieiyomyx 4yces 3aK/I04eH0 Mex /1y yucaaMu 17 u 8 .

A)0,4;B) 0,5; B) 0,6;T) 0,7
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4. (1 6ann) Jaubl rpadpuku dpyHkiui. Kakas ¢popmysia COOTBETCTBYET rpadpuKy
3):

1) - 2) | 3)

—"qf
=Y

o[ 17 0| i

=Y

9

X;T) y=x+5.

1

A)

IIpu evInosHeHUu 3adaHuli 5-8 3anuwume X00 pewleHUs U NO/AYYEHHbIU
omeem.

I 11

5. (2 6ania) Beraucaure 2 9

6. (2 6anna) Pemnte ypaBHeHue x2-7x+10=0. Eciu ypaBHeHUe HMMeeT GoJiee
OZJHOTO KOPH$, B OTBET 3alUIIMTE MEHBIIUU U3 KOPHEU.

7. (2 6anna) Ilnomaab 3eMesib KPeCTbSHCKOTO XO3SWCTBA, OTBEJlEHHAs MO/
N0CaZiKy KyCTapHUKOB U IBETHUKOB, COCTaBJsIeT 24 ra U pacnpejiesieHa MeXxay HUMH
B OTHOLIEHHUHU 5:3. CKOJIbKO reKTapOB 3aHUMAIOT L|BETHUKU?

8. (2 6assna) Beicota BH mapassienorpamma ABCD penut ero ctoponHy AD Ha
otpe3kd AH =2 u HD =32. /luaronass napasiesorpamma BD paBHa 40. Haugure
IJI0LIa/lb NapaJsijiesiorpaMmma.

JdonoJHUTe/IbHAA YaCTh

IIpu 8vIno/HeHuUu 3adaHus 9 3anuwume X00, 060CHOB8AHUe peuwleHus U
noJ/iy4eHHbulii omeem.

9. (3 6a/1a) Pp160J10B NpOMJIBLI HA JIOJIKE OT IPUCTAHU HEKOTOPOE PACCTOSTHUE
BBEpX 0 TEUYEHUIO PEKH, 3aTeM OPOCHUJI SKOpb, 2 4yaca JIOBUJ PbIOY U BEPHYJICA
o6paTHO Yyepe3 5 4YacoB OT HavyaJsia nyTeliecTBUs. Ha kakoe paccTosiHWE OT MPUCTAHU
OH OTILJIbLJ, €CJIK CKOPOCTh TEYEHUsI PEKH paBHA 2 KM/4, a COGCTBEHHAs] CKOPOCTh
JIOAKU 6 KM /4?

JTaJIOHbI OTBETOB:

Homep
3aJaHud

11



OTBeT

2,7

816
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3. ®oH/ OLlEeHOYHBIX CPeACTB A/ TEKYLero KOHTPOJIA

Tekyuiuii KOHTpOJIb MPOBOASATCA BO BpeMsI ayAWUTOPHBIX 3aHATUU IO
MaTeMaTHUKe B COOTBETCTBUM C Y4eOHbIM IIJIAaHOM M pabouyeir nporpamMmmbl O[]
«MaTeMaTHKa» 10 BCeM pa3/iejiaM NporpaMMsbl. TeKyLMA KOHTPOJIb COCTOUT U3 JBYX
YacTel: TEOPeTUYEeCKON M MpaKTU4yecKoul. [Ipu aToM oby4vawujuecs moay4yarmT JBe
OTMETKH.

TeopeTuueckass 4yacTb NPOXOAWUT B (PoOpMe YCTHBIX OTBETOB: OOyYaroluecs
BBITSITUBAIOT MATh KapTO4YeK C BOMPOCAaMM, JAlOT MOJIHbIA OTBeT (CO CIMCKOM
BOIIPOCOB 00yYalolMecsi 3HaKOMSTCS B HayaJsle U3y4YeHUs paszesia).

llIkaaa nepegoda 6a.1108 8 ommemkKu no nIMu6a/11bHOI cucmeme

Ommemka Kosuuecmeo eepHbix omeemos Ha meopemu4ecKue
8onpocswl
«3» (ydos.) 3
«4» (xopowo) 4
«5» (omauvHo) 5

3a/laHUsl NMPAKTHU4YeCKOU 4YacTU (KOHTPOJIbHBbIE PabOThl) YAaCTUYHO B3ATHI U3
oTKpbITOro 6aHka EI'D u BIIP no MmaTemaTuKe.

Ha BbimosiHEHWe KOHTPOJILHOM paboThl MO MaTeMaTHKe paetcd 1
akaZleMuieckui yac (45 MUHYT).

KoHTpoJsibHasA paboTa coCTOUT UX 2-X 4acTed. B mepBoM yacTu npejJaraercs
BBINIOJIHUTD 4 33/]JaHus - BbIOpATh NPaBUJIbHBIA OTBET U3 YeThbIpeX Mpe/JOKeHHbIX.
Bo BTOpOM yacTu npejaraeTcd BBINOJIHUTD 6 3aZlaHUU - 0QOPMUTD X0/, pelieHUd U
3amMcaTh NOJIyYEeHHbIHA OTBET.

3a nmpaBuJIbHOE BbINOJIHEHUE JIIOOOTO 33/laHMS MepBOM YacTU OOy4darouiuincs
nojydyaeT oJAUH Oasia. [lpaBusbHOe BbBINIOJIHEHME 3aJaHUM BTOPOM 4YacTHU
OLleHMBaeTcs 2 6a/ylaMUi WK 1 6a/1JIoM 3a YaCTUYHOE pelleHue.

BaJuibl, nosiyyeHHble 32 BCe BbINIOJIHEHHbIE 33/JaHUs, CYMMUPYIOTCH.

lIkaaa nepegoda 6a.1,108 8 ommemkKu no nIMuU6a/116HOU cucmeme

Ommemka Yucao 6aa108,
Heo6xodumoe 0151 NoJy4eHUss OmmMemkKu
«3» (ydos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16

13



3.1 IlIpsamele u naockocmu 8 npocmpaHcmaee

O6pa3oeameJibHble pe3y1bmambul, nod1excaujue npogepke (31emMeHmbl):
[1P6 1, ITP6 9, I1P6 11, I[1P6 12, [1P6 14.

[Py 1, Py 14, TPy 15, [Py 16, [IPy 18, [Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

[IK ...

W=

4

5.

TeopeTnyeckye BOMPOCHI:
Cdopmynupyiute Teopemy [ludaropa.
[lepeuunciuTe 0oCHOBHbIE GUTYPHI B IPOCTPAHCTBE.
[lepeuunciuTe cnoco6bl 3a/laHUs MJIOCKOCTH.

[Iponomxute Teopemy: «Ecau ofHa M3 JByX NapasljieJibHbIX NPSIMbIX
HeprneHAUKYJIsipHa MJIOCKOCTH, TO...».
[lpomomxute Teopemy: «Eciau JBe mnapasjiesibHble IJIOCKOCTH
IlepeceKalTCsl TPeTheH, TO...».

6. ChopmysnnpyiiTe onpejiesieHUe JBYTPaHOrO yrJa.

7. CopmynupyiuTe onpejeseHre TPEXTPAHOTO YIJa.

8. PackpoliTe moHATHE «yroJ MEXAY IPIMbBIMU».

9. [lepeynciiute B3aMMHOe pacloJioKeHue JBYX IPAMBIX B IPOCTPAHCTBE

10. Kakue npsiMble HAa3bIBAKTCA MapaJlieIbHbIMU B IPOCTPAHCTBE?

11. Kakue npsamble Ha3bIBAXOTCA CKPELIUBAOIIUMUCH B IPOCTPAHCTBE?

12. Kakue npsamble Ha3bIBAlOTCA NNEPIEHAUKYISAPHBIMU B IPOCTPAHCTBE?

13. IllepeuuciavTe B3aWUMHOE pacCHOJIOKEHHE NPSAMOU U IJIOCKOCTH
IPOCTPAHCTBE.

14. PacKpouTe NOHATUE «YTOJI MEXAY NPSAMOH U NJIOCKOCTBIOY.

15. PackpoiiTe noHsATHE «apa/JIeTbHOCTb IPSIMOM U MJIOCKOCTUY.

16. PackpouTe NOHATHUE «IIEPIEHAUKYISIPHOCTb NPAMOHU U MIJIOCKOCTHY.

17. llepeyucsuTe B3aUMHOE PaCIOJIOKEHUE [BYX IIJIOCKOCTEU B
IPOCTPAHCTBE.

18. PackpouTe nNoHATHE «YTOJ MEXAY NJIOCKOCTAMU».

19. PackpouTe NOHATHUE «APAJJIEJbHOCThb MJIOCKOCTEN».

20. PackpouTe NoHATHE «ePNEHAUKYJAPHOCTD MJIOCKOCTENY.

21. Kak HaWTH paccTOssHHE OT TOYKH J10 MPsIMOM?

22. Kak HaWTH paccTossHUE MeXAy NpsAMbIMU?

23. Kak HaUTH pacCTOSHUE MeXAY MJI0CKOCTAMHU?

24. llpopomxute onpenesneHue: «IlepneHaUKYIAP — 3TO...».

25. Illpopomxute onpeneseHue: «kHakioHHas — 3TO...».

26. IlpogomxuTe onpeaesieHue: «IIpoeKiys HAKJIOHHOU — 3TO...».

27. llepeuncinTe CBOMCTBA NapaJjieJIbHOTO NPOEKTUPOBAHUS.

14



28. IlpuBeauTe npuMepbl CAMMETPHUM Ha IJIOCKOCTHU B IPUPO/JIE, UCKYCCTBE,
apXUTEKTYype.
29. IlpuBeauTe npUMepbl CAMMETPHUM B IPOCTPAHCTBE B IPUPO/E,
VCKYCCTBE, apXUTEKTYype.
30. B 4eM oT/inYM e IOHATUE «IBHXKEHHE» OT IMOHATHUS KIIOBOPOT»?

KoHTpoJibHasg pa6ora Nel
0Q6a3aTeJibHAA YacCTh

IIpu peweHuu 3adaHuil 1-4 3anuwiume NpasuabHbIU omeem u3 Yyemolpex
npeo/104CeHHbIX.

1. (1 6an1) PaciumdpyiTe KpaTKyIo 3anuch: a€ .

A) Touka a NIpUHAJIEKUT MJIOCKOCTHU [f; B) Touka a npuHaAJ/ieXuT npsmoiu ; B)
npsiMasi a IPUHAAJIEXKUT IJIOCKOCTH [; [) mpsiMas a nmepecekaeT IJIOCKOCTD f5.

2. (1 6ann) Ipambie AB u C/l ckpemuBaroTca. Kakoe pacrnosiockeHHe HUMEKT
npamele AC u B/I?

A) napasnensHble; B) nepneHaukysspHble; B)  ckpemuBarorcs; T
nepeceKarTCs.

3. (1 6ann) [nockoctu a U  uMetroT 1 0611yI0 TOUKYy. KaKOBO MX B3aMMHOE
pacnoJioxxeHve?
A) napannenbHbl; bBb) nmnepecekatorcs mno npsMmou; B) coBmagatT; T)

CKpelMBaTCS.

4. (1 6ann) Ecnu npsMas, npoBefjeHHass Ha IJIOCKOCTU 4Yepe3 OCHOBaHUE
HaKJIOHHOM, NepIIeHUKYJIAPHA ee IPOEKIMH, TO OHA...

A) nepneHAUKyJsIpHa M CcaMOM HakJIOHHOMW; b) mnapassesbHa U caMou
HakKJIOHHOM; B) ckpeljuBaeTcss ¢ HakJOHHOW; [') mepneHAMKyJispHA OCHOBAaHMUIO
HAKJIOHHOM.

IIpu 8vIno/HeHuUuU 3adaHuli 5-8 3anuwiume X00 pewleHUs U NO/AYYeHHbIU
omeem.

5. (2 6anna) Yepe3 koHIbl oTpe3ka AB U ero cepeguHy M mnpoBejeHbI
napaJijiesibHble IPsIMble, IepeceKarle HEKOTOPYIO MJIOCKOCTh B ToUKax A, B1 1 M.
Haigurte pinHy otpe3dka MMi, eciin oTpe3ok AB He nepecekaeT IJIOCKOCTb U €CJIU
AA1=6,8cmMm, BB1=7,4cMm.

6. (2 6anna) Ilpambie AC, AB u A/l nomapHo mnepneHAUKyJsgpHbl. Hakhgute
otpe3ok C/l, eciu AB=5 cm, BC=13 cm, AZ[=9 cm.

7. (2 6anna) M3 TOYKM K IJIOCKOCTU TNPOBEJIEHbI JBe HaK/JOHHble. HalljuTte
JUTMHBI 00111ero NeprneHAuKyJispa, eCJIU NPOEKIMM HAaKJIOHHbBIX OTHOCATCS KakK 2:3 U
JUIAHBI HAKJIOHHBIX paBHbI 23 €M U 33 CM.

8. (2 6asna) Haueptuth ky6 ABC/ZIA1B1C1/l1. [locTpouTs Touky KEAB, Touky
Mel1:1C, orpe3ok PEEA1B1Ci.
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AOHOJIHI/ITEJIbHaH 4acTb

IIpu 8vIno/HeHUuU 3adaHus 9 3anuwiume X00, 060CHOB8AHUe peuwleHus U
no/ly4eHHuIli omeem.

9. (3 6asn1a) Pa3ouTh uBeTHUK KpyrJjon ¢popmbl (R=2 M) Ha 4yacTu pa3/IMdYHOHU
miomagu. PaccuuTaTbh KOJIMUECTBO CaXKEHIEB IBETOB [Jis KaXXJOTo CEKTopa.
OdopmuTh cxemy iIBETHUKA. Hannpumep:

JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTBeT B B b A 7,1 15 9 - -

16



3.2 KoopduHambl u 6eKmopbul

O6pa3oeame.ibHble pe3y.1bmamul, nodaexcaujue npogepke (31emMeHmbl):

[1P6 1, [1P6 9, [IP6 11, I1P6 12, [IP6 13.

[Py 1, Py 14, [IPy 15, [1Py 16, [Py 17, [Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK ...

TeopeTnyeckue BONPOCHI:
M3 4ero cocTouT NpsAIMOyToJibHAs CUCTEMA KOOPAHWHAT B POCTPAHCTBE?

Ecsiv ToO4YKa JIeXXUT B IIJIOCKOCTH XY, KaKasg KOOpJIMHATA Y Hee HyJieBas?
[IpuBesuTe npruMep KOOPAUHAT TOYKU A, KOTOpAsA JIEXKUT HA OCH Z.
PackpoiiTe noHATHE «BEKTOP».

Kak HauTH KoOpAUHATHI BeKTOopa?

[lepedyriciuTe ¥ pacKpoWTe paBUJIa CJI0KEHUS BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAOTCA KOJIJIMHEAPHBIMU?

Kakue BeKTOpBI Ha3bIBAlOTCA NePIEeHAUKYAAPHbIMU?

YeMy paBHO CKaJIIpHOE [IPOU3BejeHUue BEeKTOPOB?

Kak HaTU BEKTOpPHOE NIpOH3BeleHe BEKTOPOB?

YeMy paBeH yroJ Mexx/ly BeKTopaMu?

[IpuBesuTe npruMep MaTpULbI 2X2,

[IprBegUTe NpuMep MaTPHULbI 3% 3.

WO W

=
= o

=
W N

KoHTposbHas pa6oTa N23

06s3aTe/IbHAA YaCTh
IIpu peweHuu 3adaHuli 1-4 3anuwiume npasuabHbIl omeem U3 uYembwipex

Nnpeo/102#CeHHbIX.

1. (1 6ann) Jausl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), Z1(0,0,2). Kakue u3 Hux
JIeKaT Ha KoopAUHaTHOU npsamou Oy?

A)A; B)B; B)C; ') [.

2. (1 6ann) Kakue us BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBJISIIOTCS € JUHUYHBIMU?

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

3. (1 6as1) Kakue us Bektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KosliMHEeapHbI?

A) a, B; B) ¢, B; B) a, ¢; ') kosl/iMHeapHBbIX BEKTOPOB HET.

4. (1 6asn) Jlansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeiHOM KaKOT0 OTpe3Ka
saBJsieTcs Touka M(0,3,4)?

A) AB; B) BC; B) AC; ') CB.
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IIpu 8vIno/HeHUuU 3adaHuli 5-8 3anuwume X00 pewleHUs U NOJYYeHHbIU
omeem.

5. (2 6anna) Jlanbl BekTopml a(-6,0,8) , B(-3,2,-6). Haiiaute ckansipHoe
IpoU3Be/leHe BEKTOPOB.

6. (2 6amra) Ilpy Kakux 3HA4YeHMSIX N BeKTOpwl a (4,n2), B(1,2,n)
nepneHuKyJspHbI?)

7. (2 6anna) [lanbl BekTOphl a(-6,0,8), B(-3,2,-6). HaliiuTe KOCUHYC yI/1a MeXay
BEKTOpPaMH.

8. (2 6asna) [lokaxkuTe, 4TO YeTbIpEXyroabHUK ABC/] iBasieTCsA poMOOM, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), [(2,8,4).

JonoJHUTe/IbHAA YaCTh

IIpu 8vIno/HeHuUu 3adaHus 9 3anuwiume X009, 060CHO8AHUe pewleHuUs U
noJ/iy4yeHHslli omeem.

9. (3 6anna) MakeT KJyMObl MNpeACTaBJeH Ha KOOPAWHATHOM MJIOCKOCTH.
Haliaute momaab KAyMObl (Y4eTbIpexXyroJibHUKA), BEPIIMHBI KOTOPOr0 HMEIOT
KOOpP/{HATBI (8;0), (10;8), (2;10), (0;2).

10—

[+

-]
[ ]
[y
-]

JTa/IOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUsA
OTBeT B B A B -30 -1 -3/7 - 68
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3.3 OcHosbl mpuzoHomempuu. TpucoHomempu4veckue (yHKyuu

O6pa3oeameibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):
[1P6 1, I1P6 3, [1P6 5, [1P6 14.
[Py 1, 1Py 6, [1Py 7, [Py 8, [1Py 18, 1Py 19.
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06.

[IK ...
TeopeTnyeckye BOMPOCHI:

1. YeMy paBeH yroJi B OAMH paguaH?

2. B kakux 4eTBepTAX TPUTrOHOMETPUYECKOTO Kpyra (QYHKLUA y=sinx
IPUHUMAET I10JI0KUTeJIbHble 3Ha4YeHUd?

3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QYHKUUSA y= COSX
NpUHUMaeT OTpULLATeJIbHble 3Ha4YeHUA?

4, [Ipoposmxute onpenesenre: «CUHHYC OCTPOro yrJja — 3TO...».

5 [Ipomomxute onpefenenue: «kKocuHyc ocTporo yrja — 3To...».

6. [IpomomxuTe onpefeneHre: « TaHreHC OCTPOTO yrJja — 3TO...».

7 ChopmyiMpyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXK/IECTBO.

8 YeMmy paBHO npou3BeJieHUe tgx*ctgx?

9.  Yemy paBeH sin(2x)? ChopMyiupyiTe npaBUI0 BbIYUCAEHHUS.

10. Yemy paBeH cos(2x)? CbopMyIMpyHTE NPaBUI0 BbIUYHCIEHUSI.

11. [IllepeuucauTte TpUroHOMETPHUUYECKUE QYHKIUH, YKAKUATE UX IEPUOJBI.

12. Yewmy paBeH nepuop GyHKUUU y=c0s(4x)?

13. eMy paBeH nepuoj PyHKIUU y=coS(x/4)?

14. OnpepnenunTe 06J1acTb 3Ha4eHUsI QYHKIMU Y=3c0S(5%)?

15. IllepeducauTe cnocobbl pelieHUs] TPUTOHOMETPUUECKHUX yPaBHEHUM.

16. PackpoilTe ajJropuTM peLleHHUS OJHOPOJHBIX TPUTOHOMETPUYECKHUX
ypaBHEHUH NIEPBOr0 NOPALKa.

17. PackpoWTe aJrOpuTM pelleHUs OJHOPOJAHBIX TPUTCOHOMETPHUYECKUX
ypaBHEHUU BTOPOTO MOpAJKA.

KoHTpoibHasg pa6ora Ne4
06a3aTeJIbHAY YacCTh
IIpu peweHuu 3adaHuii 1-4 3anuwiume npasuabHbIll omeem U3 uYembwlpex

npeo/104CeHHbIX.

1. (1 6an1) B AABC sinC:%. Kakas U3 ctopoH siBssieTcs runoteHy3soi AABC?
A) AB; b) AC; B) BC; ') CB.
2. (1 6an1) YraioM Kakou 4eTBepTH fABJIsIeTCS yroua a=400°7?
A) ; B) II; B) III; T) IV.
3. (1 6as1) Kakue U3 QyHKIUUN ABASKOTCA YETHBIMU?
A) y=sin x; B) y=cos x; B) y=tg x; ') y= ctg x.
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1
4. (1 6ann) Kakue U3 yrces ABJASIOTCA KODHEM YPaBHEHUS COS X = E?
T T T 2w

A)X=g; B)X=§; B)X=E; F)X=?.

IIpu 8vIno/HeHUuU 3adaHuli 5-8 3anuwume Xx00 pewleHUs U NO/AYYeHHbIU
omeem.

. IT T
5. (2 6ass1a) BeraucauTe: sin - oS .

o V2 : V2
6. (2 6ann1a) HailiuTe 3HaUYeHMeE BbIpaXKEHU S 4arccos7 - 4arcsin(— 7)

7. (2 6anna) lokaxxurte ToxAeCTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6ass1a) PemrTe ypaBHeHHUE: Sin? X - 4 sin X + 3 =0.

JonoJHUTe/IbHAA YaCTh

IIpu evinosHeHuu 3adaHus 9 3anuwiume X00, 060CHOBAHUe peuleHUs U
noJiy4eHHbulli omeem.

9. (3 6ass1a) PemrTe cucTeMy ypaBHEHHM
Xt+y=m
sinx + siny = 2.
JTa/I0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUs
OTBeT b A B b 1 2T - | Z+2m, G+
ne 7 27n; %+
2mn),
ne 7
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3.4 IIpou3zeodHasn hyHKyuu, ee npuMeHeHue

O6pa3osamebHble pe3yibmamel, nodJelcaujue npogepke (3/1emMeHmbl):
[1P6 1, IT1P6 4, I1P6 6, [1P6 14.
[Py 1, 1Py 6, [1Py 7, [1Py 8, [1Py 9, [1Py 10, [1Py 11, [TPy 18, [1Py 19.
OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

TeopeTuyeckKue BOOPOCHI:

1 [Ipogomxute onpenenenue: «llocienoBaTeslbHOCTDb — 3TO...».

2. [IpuBenyTe npruMep apuPpMeTHYECKON MPOTPECCUM.

3 [IpuBeuTe NprMep reoMeTPUIECKOU IPOTPECCUM.

4. [IlpuBesvTe mnpuMep OeCKOHEYHO YOBIBAWILEW TeOMETPUYECKOU
IPOrpecCUm.

5. [Ipoposxkute onpegesieHue: «[IpousBogHasa - 3To...».

6. PackpoiiTe reoMeTpUYECKUU CMBICJ IPOU3BOJHOM.

7. [Ipoposmxute onpenesnenue: «KacatesbHad — 3TO...».

8. PackpoiiTe puandecKkruil CMbICJI MPOU3BOIHOM.

9. [lepeuyriciiuTe npaBuJia BbIYUCIEHUSA IPOU3BOJHBIX.

10. Yemy paBHa npou3BOJHas CTENEHHON QYHKIUU?

11. Yemy paBHa Npou3BOHAas NPOU3BeAeHU?

12. Yemy paBHa NIpOU3BOJAHAA 4YaCTHOIr0?

13. Yemy paBHa npou3BOJHAasI CJ10KHOW QYHKLUU?

14. CdopmyaupyrTe Npu3HaAK Bo3pacTaHUs QYHKIMH.

15. CdopmynupyiTe Npu3HaK yObIBaHUSA QYHKIUU.

16. CdopmyaupyHTe NpyU3HAK TOUKU MaKCUMyMa QYHKIIHH.

17. CdopmynupyiTe NpU3HAK TOYKA MUHUMYyMa QYHKIIUU.

18. CocTaBbTe aJIrOPUTM pelleHUs 33Ja4 Ha HaX0XK/JeHUs1 HauboJIbLUIEro U

HaWMMeHbIIEro 3Ha4yeHUuA CIJYHKL[I/II/I Ha OTpGBKE?

19.

CocTaBbTe aJrOPUTM UCCIEJ0BAHUS U NOCTPOeHHUs rpadrka GyHKIUU C

MIOMOIIbI0 TPOU3BO/IHOM.

20.

Kak HaliTH BepTHKaJIbHYI0 aCUMIITOTY rpaduka GyHKIUU?

KoHTposibHasg paéora Ne5
06a3aTeJIbHAY YacCTh

IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuabHbIli omeem u3 Yembwipex
npeo/104CeHHbIX.

1.

(1 6an1) YeMy paBHa NpoX3BOiHASA YHKIIMU Y=COSZX?

A) y'=-sin2x; B) y'=-2sin%x; B)y'=-2cosxsinx; I') y'’=2cos x.
2. (1 6asn1) Ilo kakoi U3 GOpMyJ1 BBIUYUCISETCS IPOXU3BO/IHASA MPOU3BEIeHUA?

u'v—uv’

A) (u+v)'=u'+v’; B) (uv)’=u'v+uv’; B) () = ; D) (fg(x)) =f"(g(x))*g " (x).

)
v2

3. (1 6ann) Peminte ypaBHeHuUe f'(x)=0, ecau f(x)=3x2 - 6x +4. BbibepuTe OTBET.
A) 1;B) -1; B) 4; T') -4.
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4. (1 6ann) Ha pucyHke uzobpaxkeH rpaduk NpousBOAHOW GYHKUUHU f(X),
onpegeneHHOW Ha uHTepBasie (—10;8). Hailute KOJM4YeCTBO TOYEK MaKCUMyMa
byHK1uMH f(x) Ha oTpe3ke [—9;6].

A
/A r=re

=Y

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

IlIpu evInosHeHuu 3adaHull 5-8 3anuwiume x00 peuleHUs1 U NOJYYEHHbI
omeem.
5. (2 6anna) MartepuasbHasg TOYKa JBWXKETCS NPSIMOJHMHEWHO IO 3aKOHY

4 3 42 -
xX(t) = —17+ 617 — 4"+ 51 =5 (rme x — paccTossHUE OT TOYKU OTCYeTa B MeTpax, t —

BpeMs B CEKyH/IaX, U3MEPEHHOE C HayaJla ABW»KeHus). HailjuTte ee ckopocTh (B M/ )
B MOMEHT BpeMeHu ! = 3 ¢.

6. (2 6ass1a) Ha pucyHke n3obpaxén rpaduk QyHKLMHU y = f(X) U KacaTeJibHas K
HEMY B TOYKe C abcuuccou xo. HaliiuTe 3HaueHWe NPOM3BOAHON QPYHKIIMH f{X) B TOUKeE

Xo0.
YA

(x—2)(x+3) >0
(x—8)

8. (2 6as1a) UccnepoBaTh pyHkui0 f(X)=%x3 — 3X U NOCTPOUTD €€ rpadukK.

7. (2 6as1a) PelinTe HepaBeHCTBO:

AOHOJIHI/ITEJIBHEIH 9aCTb

IIpu evInosaHeHuu 3adaHusi 9 3anuwiume X009, 060CHOBAHUE pewleHUs U
no/1y4eHHbslIll omeemn.

9. (3 6as1a) Pupme «Caz0BO» BBIAEISAIOT Y4aCTOK 3eMJIU muoniazbo 100 M2,
[IpeasiararoT yeThbipe yyacTKa pa3HbIX pa3MepoB: 25x4; 20x5; 12,5x8; 10x10. Kakou
y4acCTOK 000pUT AUpeKTOop pupMbl «CaZloBOA», YYUTBIBASL, YTO HEOOXOAUMO OyZeT
MOCTaBUTb 3200p 10 epUMeTPy?

22



JTaJIOHbI OTBETOB:

Homep 1 2 6 7 9
3alaHUs
OTBeT B b 1,25 | (-3;2), 10x10

(8 +)
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3.5 MHOo202paHHUKU u mesia epawjeHust

O6pa3oeamebHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):
[1P6 1, I1P6 6, [1P6 9, I1P6 10, I1P6 11, I1P6 12, [1P6 14.

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

OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

TeopeTuyeckKue BOOPOCHI:

1. [IpomomkuTe onpefesieHre: « MHOMOrpaHHUK — 3TO...».

2. [Ipoposxkute onpenesienue: «[lpusma - 3To...».

3. [Ipogomxure onpegenenue: «lIpaMOyroJibHbIM Napa/uiesienunes -
3TO...».

4, [Ipomomxute onpefnenenue: «Ky6 — 3to...».

5. [Ipomomxute onpeznenenue: «[lupamMmupa — 3to...».

6. Copmynupyiite CBOMCTBO 0 IIPOTHUBOJIEXKALUX rpaHAx
napaJuiesenuiesa.

7. CopmynMpyuTe CBOMCTBO O JUArOHa/IAX NapaJliesenunesa.

8. ChopmysmpyiTe CBOWCTBO O JAWaroHaJd W JIMHEUHBIX pasMepax
NpAMOYTO0JIbHOTO MapaJllesienunea.

9. Kakasa npusma Ha3biBaeTcd NpsaMoun?

10. Kakas npu3ma Ha3bIBaeTCA NPaBUJIbHOU?

11. PackpoiTe NoHATUE «IIPAaBUJIbHAS IAPAMUIA».

12. Yro Takoe anodpeMa npaBUIbHOM NUPAMHU/bI?

13. B 4eMm oTyiMuMe OJIHOW NMOBEPXHOCTHU MPU3MBbI OT [MOJHOW NTOBEPXHOCTHU
nUpaMu/bl?

14. CdopmyaupyuTe TEOpEMY O BBIYUCIEHUH OOKOBOU MOBEPXHOCTHU NMPSIMOH
IPU3MBI.

15. CdopmynupyiiTe TeopeMy O BbIYUCAEHUHM OOKOBOW IOBEPXHOCTH
NpaBUJIbHOU IUPAMU/BI.

16. HasoBuTe mnpeaMeTbl K3 Balledl NpodeCcCUOHANbHON [esaTeNbHOCTH,
KOTOpPbIE UMEIOT POPMbI MHOTOTPAaHHHUKOB.

17. Kakue MHOTOrpaHHUKHM Ha3bIBAKTCA IpaBUJbHbIMU? [lepeuynciute
NpaBUJIbHbIe MHOTOIPaHHHUKH.

18. [IIpoposmxute onpegesenue: «LluauHap — 3TO...».

19. Ilpoposrxute onpegenenue: «KKoHyc - 3To...».

20. IlpogosmxuTe onpenesieHUe: «YCe4eHHbIA KOHYC — 3TO...».

21. Ilpopomxute onpepesenue: «llap — 3To...».

22. YTto gaBJsETCA BBICOTOU YCEYEHHOT 0 KOHyca?

23. Yto gABJsI€TCA OCEBBIM CE€YeHUEM LIUJIMH/PA, KOHYCA, YCEYEHHOT0 KOHY(Ca,
mapa?

24. llepeuuciuTe efMHUIBI U3MEPEHUS MJIOIAAHU, 0ObEMaA.
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25. YeMmy paBHO OTHOLIEHUE IJIOLIAJ€el TOBEPXHOCTEN MOJOOHBIX QPUTYD B
NpOCTpaHCTBE?

26. Yemy paBHO OTHOIlIEHHE 06'bEMOB NMOAO0OHBIX GUTYp B MPOCTPAHCTBE?

27. HasoBuTe npeameTbl M3 Ballled NpPodeCcCUOHAJNbHOU [€ATENbHOCTH,
KOTOpPbIe UMEIT POPMBI TeJl BpalleHUS.

KonTpo.ibHad pa6ora N26
O6sa3aTesbHAdA YACTh

Ilpu peweHuu 3adaHuii 1-4 3anuwiume npasu/bHbLIll omeem Uu3 4Yembvipex
npeo/104CeHHbIX.

1. (1 6ann) B kakux enuHULLAX H3MepseTCa IJIOWE@Ab IOBEPXHOCTH
MHOTOrpaHHUKa?

A) B rpaaycax; b) B Merpax; B) B kBajpaTHbIXx MeTpax; [') B ABYrpaHHBIX
rpajycax.

2. (1 6ann) Inowasb 60KOBOM MOBEPXHOCTH MPU3MbI BBIUUC/ISIETCS IO GOpMYy.IE:

A) S =Seox + 2 Socu.; B) Seox =Poc™H; B) S = Bsok + S Socu; ') S60K =2Pocy™H.

3. (1 6as1) YTo AABASAETCA OCEBBIM CEUEHUEM yCEYEHHOTO KOHyca?

A) paBHOOGeZpeHHbIM TpeyroyibHUK; b) paBHOOeapeHHas Tpaneuus; B)
npsAMoOyroJibHUK; [') npsiMoyroJsibHasa Tpanenus.

4. (1 6ann) Kakaa durypa mnoJsydaeTcs NpPU BpalleHUHU MNPSIMOYTOJIbHOTO

TPeyroJibHUKa BOKPYT OJHOT'O0 U3 CBOUX KAaTETOB?

A) xoHyc; b) yceueHHbIM KOHYC; B) nupamuaa; I') yceueHHas nupaMua.

IIpu evInosHeHuUu 3adaHulli 5-8 3anuwume X00 pewleHUs U NO/AYYeHHbIU
omeem.

5. (2 6anna) Pebpo ocHOBaHHSI NMpPaBUJIBHOW TpPeyroJbHOW NHUpaMUIbl 3 M,
anodpema 6M. Haiijure nioiab 60KOBOM NOBEPXHOCTH MUPAMHU/bI.

6. (2 6as1a) [luaroHanb Kyba paBHa V/588. HaliguTte ero o6bem.

7. (2 6anna) IlpsAMOyroJbHUK CO CTOpoHaMHd 8cM U 3CM BpallaeTcsi BOKPYT
6oJsiblliel cTopoHbl. HaliiuTe 06beM, MmiomaaM OG0KOBOW U MOJHOW MOBEPXHOCTEH
MOJIyYEHHOT0 TeJia.

8. (2 6ass1a) BeluMC/IUTL NOBEPXHOCTh KPOHBI KYCTapHUKA, UMEILEro GopMy
mapa paguyca 0,5 M. B oTBeT 3anuiunTe YUC/I0, [ieJIEeHHOE Ha 7.

JonojHuTe/IbHAA YACTh

IIpu evinosHeHuu 3adaHus 9 3anuwiume X00, 060CHOBAHUe peuleHUs U
no/1ly4YeHHbsIll omeen.

9. (3 6asa) Co3zaTh MoAeb KAYMObI, UMeIled GpOopMy KOMOMHUPOBAHHOTO
reOMeTPUYECKOro TeJsa, BBINOJHUTb HE0OXO0JuMble pacyeThbl (IJIOIaAb, 0O0BbEM,
KOJIMYECTBO U BUJIbI CAXKEHIIEB).

[IpennosiaraemMmbie MoeN KIAYMO:
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JTaJIOHbI OTBETOB:

Homep 1 2 5 6 7

3aaHUS

OTBeT B b 27 2744 | 72 m;
48 T;

64
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3.6 Ilepsoo6pa3Has hyHKYyuu, ee npumeHeHue

O6pa3oeameibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):

[1P6 1, I1P6 4, I1P6 6, I1P6 14.
[IPy 1, [1Py 6, IIPy 7, [1Py 8, [1Py 9, [IPy 10, IIPy 11, [1Py 18, [1Py 19.
OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue BONPOCHI:
[Ipomomxute onpenenenue: «PyHkuusa F(x) Ha3bIBaeTcs ...».

PackpoiiTe reoMmeTprUYeCKUH CMBICJI ONIpeieJIEHHOT0 HHTerpaJa.
[IpomomxkuTe onpeaeneHue: «k KpuBosIMHEWHAs Tpamnenus — 3TO...».
Copmynupyiite popmysy HetoToHa-JleitbHUIIA.

B yeM 3aksr0yaeTcss 06IUHN BU/ BCEX IEPBOOOPA3HBIX?
[lepeyrcinTe nmpaBuUJia BEIYUCTEHUS HHTETPAJIOB.

Uk wWwh -

KoHTpoJbHasg padota Ne7
06a3aTeJIbHAA YaCTh

IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuabHbIli 0meem U3 Yembwipex
npeo/104#CeHHbIX.

1. (1 6ann) Juaa kakou u3 ¢yHKuuMM OyHKOUAa F(x)=x3-3x2+1 gBaseTcsa
nepBoo6pasHoi?

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

2. (1 6an) Jana ¢yukius< f(x)= 3x2+1. Yemy paBHa F(1)

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

3. (1 6a1) 06K BUJ BCex MepBO00Opa3HbIX 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 6as1) BeluucanTe onpeesieHHbINM HHTETrpaJs ff xdx.

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

IIpu 8vInosHeHuUu 3adaHulli 5-8 3anuwiume X00 pewleHUs U NO/AYYeHHbIU
omeem.

5. (2 6anna) fABasercs iu F(x)=x3-3x+1 nepBoobpasHou Ay pyHKuuHU f(x)=3(x2-
1)?

6. (2 6asia) 3agaiiTe nepBoobpasHyw F(x) anaga ¢yHkinuu f(x)=3x2-2x, ecau
M3BECTHBI KOOpAMHATHI TOYkU M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke nsobpaxkeH rpadpuk pyHkuuu y=f(x), onpeaeséHHoi Ha
uHTepBasie (—3;11). HaliguTe HauMeHbllee 3HaueHUE (QPYHKIMMU f(x)HA OTpe3Ke
[2; 9,5].
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8. (2 6amsa) Ha pucynke uzobpaxkeH rpadpuk HekoTopod ¢GyHkuuu y=f(x).

. 5
[To1b3ysICh PUCYHKOM, BBIYHUCJIUTE OMNpeeIeHHbIN I/IHTeraJIf1 f(x)dx.

YA
4

v=f(x)

s e s s e s s s e
i e e s s e s s s

=Y

JonoJHUTe/IbHAA YaCTh

IIpu 8vIno/HeHuUu 3adaHus 9 3anuwiume X00, 060CHO8AHUe peuwleHus U
noJ/1iy4yeHHslli omeem.

9. (3 6as1a) BeiuMCUTh IJIOLAADL KJAYM6Ob], IEPUMETP KOTOPOU OTPaHUYUBAIOT
quHuM y=0, y=x, y=-2x+6. PelunTb AByMs ciocobamu. CesiaTb YepTeXK.

JTa/I0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJlaHUs
OTBeT r A b r Ja | x3-x+4 -3 12 3
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3.7 CmeneHu u KopHu. CmeneHHAas1 yHKYuU

O6pa3oeamesibHble pe3y1bmamul, nodjexcaujue npogepke (3/1emMeHmbl):
[1P6 1, I1P6 2, ITP6 3, I1P6 5, I1P6 6, [TP6 14.

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

OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06.

TeopeTHyeckKue BOOPOCHI:

1 ChopmynmpyiiTe onpejiesieHUe CTENEHHON QYHKIUU.

2. [lepeyrciuTe CBOUCTBA CTENIEHHOW QYHKI MU C LieJIbIM [10Ka3aTeJIeM.

3. [lepedyucsinuTe CBOUCTBA CTeNEHU C JEUCTBUTEJbHBIM II0Ka3aTeJeM.
[IpuBesuTe npuMepsHl.

4 [lepeyrciuTe CcBOMCTBA KOpHA HaTypasbHOW cTeneHU. [IpuBenute
pUMephl

5. Ha 4to HeobxoguMo 00paTUTb BHHMaHWE IpU  pelleHUH
MPPaLMOHA/IbHOTO YPaBHEHUS YeTHOU CTeNleHU?

6. YeMy paBeH KOpeHb YETHOW CTelleHU U3 OTPULATeJIbHOI'0 YUcaa?
[IpuBesuTe npumep.

7. YeMy paBeH KOpeHb HEYeTHOW CTelNeHUM U3 OTPULATEJBbHOr0o 4uciaa?
[IpuBesuTe npumep.

8. Ha 4TOo cTOUT 06paTUTh BHHMaHHe NPU pelleHUWU UppaLUOHAJIbHBIX,

JIpOOHO-paLlMOHA/IbHbIX YPaBHEHUHM U HEPaBEHCTB?

KoHTpoJsibHas pa6oTa N2 8
06sa3aTe /ibHA4g YaCTh

IIpu peweHuu 3adaHuli 1-4 3anuwiume npasuabHbIl omeem u3 uYembwipex
Nnpeo/102#CeHHbIX.

1. (1 6am1) Mexy KaKMUMU ABYMSI HATYPaJibHbIMU YUCJIAMH HAaXOJUTCS YU CJI0
V19?

A)19u20;B)2u3;B)18u19;T) 3 u 4.

2. (1 6ann) OnpepenuTte KOpeHb YpaBHeHHUd x3=125

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

3. (1 6as1) PacniosioxkuTe B mOpsi/iKe BO3pacTaHUSA YMUCIaA: 2; i/?, V17

A) 2; /5 Y17, B) 2; V17; i/5; B) i/5; 2; V17, T) Y17; 2; V5.

4. (1 6ans1) YMHOKasl YUC/1a C OJUHAKOBbIM OCHOBAaHHUEM, UX CTENEHU...7

A) ymHoxaeMm; B) nenum; B) cknagbiBaeMm; ') oTHUMaeM.

IIpu evinosHeHUu 3adaHulli 5-8 3anuwiume X00 peuwleHusl U NOJ1yYEeHHbIU

omeem.
538 . 429
. 2648

5. (2 6ass1a) HaliauTe 3HaYeHHe BbIpaXKeHHUS npu a=7.
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(VIZ+V8)

§ 10496

6. (2 6as1a) HailiuTe 3HaYeHUE BbIpAKEHUSI + :
7. (2 6anna) PacctossHue OT HabJoAaTe s, HaXOASUErocsd Ha HeOOJIbIIOH
BbicOTe h KuJloMeTpoB HajJ 3eMJI€H, A0 HabJ/wJaeMOWM MM JIMHUA TOPHU30HTA

BbIYMCJIsIeTCS 10 dopMyJie [=v 2Rh, rae R=6400 kM — paguyc 3emuin. C Kakou
BBICOTBI TOPU30HT BUJIEH Ha paccTosHUU 48 kuiaoMmetpoB? OTBeT BbIpa3uTe B
KHAJIOMEeTpax.

8. (2 6assa) Pemnte ypaBHeHUE ¥ —32—x=2.

JonoJHUTe/IbHAA YaCTh

IIpu ewvinosiHeHuu 3adaHus 9 3anuwiume X0d, 060CHO8aHUe peuwleHUs U
no/iy4eHHbIli omeem.
y =x
=X

9. (3 6ass1a) PemnTe rpadpuyecku CUCTEMY YPaBHEHUM: {

JTa/IOHbI OTBETOB:

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

OTBer B r B B 49 2 018 | 36 | (1,1
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3.8 [lokazameavHas GyHKyus

O6pa3oeamebHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):

[1P6 1, [1P6 2, [IP6 3, TIP6 4, [1P6 5, [1P6 6, [1P6 14
[Py 1, [Py 5, [1Py 6, [IPy 7, [1Py 8, [Py 18, [Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTHyeckKue BOOPOCHI:

1. ChopmysimpyuTe onpeseseHUe NOKa3aTeJIbHOU QYHKIMH.

2. [lepeuunciuTe cBOMCTBA OKAa3aTEJbHONU QYHKIIUU.

3. [lepeuuncauTe cioco6bl pelieHUsI MOKa3aTeJbHbIX YPAaBHEHUM.

4. ChopMysMpyrTe MNpaBUJIO pellleHUus TMNPOCTEUIINX MOKa3aTeJbHbIX
HEPABEHCTB.

5. B yeM 3akstoyaeTcs rpadpuiecKui cnocob peuieHrus1 ypaBHEHUH.

6. IlpuBeguTte nprvMep QYHKIMOHAJbHOM 3aBUCHMMOCTH I0OKa3aTeJbHON
$YHKIIMU U3 peasbHOM KU3HHU.

KoHTposbHag pa6oTa N29

06g3aTe/IbHAA YACThb

IIpu peweHuu 3adaHuii 1-4 3anuwiume npasu/abHbIl omeem U3 uYembwipex
Nnpeo/102#CeHHbIX.

1. (1 6asa) Ilpy KakoM 3Ha4YeHUM a QPYHKI MU y=a* ObIBaeT Ha BCEW 006J1aCTH
ornpejeJsieHUs1?

A)a=; B)a=8,25; B) a=- I') a=V3.

2. (1 6ann) Ha pucyHke nsobpaxén rpad¢uk yHkuuu Buja f(x)=a*. Halpurte
3HaveHue f{2).

VA

51

fix)y=a"

'y

ol
A) 25, B) 5; B) 32; ') HeT BepHOTO OTBeETA.
3. (1 6a1) @yHKIMS 3a4aHa GOPMYJIOM: f(x):(%)x. Yemy paBHo f(-2)?
A) i B) -4; B) 4; T) V2.

1 x—13

— = 3.
4. (1 6ann1) KopeHb ypaBHeHHUSA (9) ?
A)12,5; B5) 13;B) 14; T') 15.

31



IIpu evIno/HeHUu 3adaHuli 5-8 3anuwume Xx00 pewleHUs U NO/Yy4eHHbIl
omeem.

5. (2 6as1a) HariayuTe KOopeHb ypaBHeHHUS 3¥+2-5%3x=12

6. (2 6as1a) CKOJIBKO LieJIbIX pellleHUH HMeeT HepaBeHCTBO1<7%1<49?
— 25—8)(—)(2
7. (2 6anna) Haiiaiute Touky MakcuMyMa GQyHKIUA y :
8. (2 6as1a) B xoze pacnaza paJu0aKTUBHOTO U30TOIIA €r0 Macca yMEHbIIAETCS

/T
10 3aKOHY m(t) = mo -2 ", rge mo— HadaJbHasd Macca H30Toma, t— BpeMd,
npoulezuiee OT HAa4aJlbHOIO MOMeHTa, T — mepuoj, noJypacnaja. B Haya/bHbIN
MOMEHT BpeMeHHU Macca usortona 184 mr. Ilepuof ero mosypacmnaza cocrabisgeT 7
MuH. HalijuTe, yepe3 cCKoJIbKO MUHYT Macca Uu30Tona 0yzieT paBHa 23 M.

JdonoJHUTe/IbHAA YaCTh

IIpu evinosHeHuu 3adaHus 9 3anuwiume X00, 060CHOBAHUe peuleHUs U

noJ/iy4yeHHslli omeem.
_(y—2x=0
9. (3 6ass1a) Pemne rpadpuyecku CUCTEMY YPaBHEHUM: y—25=0"

JTa/IOHbI OTBETOB:

Homep 1 2 7 8 9
3a,aHUsA
OTBeT B A -4 21 (2;4)
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3.9 Jlocapugmel. Jlocapudmuveckas yHKyus

O6pa3oeame.ibHble pe3y.1bmamul, nodaexcaujue npogepke (31eMeHmbl):

[1P6 1, IIP6 2, TIP6 3, IIP6 4, IIP6 5, [IP6 6, [1P6 14.
[Py 1, [Py 5, [1Py 6, [IPy 7, [1Py 8, [Py 18, [Py 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTuyeckKue BONPOCHI:

1. CdopmynimpynTe onpeseseHue JorapuPMuieckor GyHKIMHU.

2. [lepeuuncauTe cBOMCTBA JIorapuPMUIECKOU QYHKIUH.

3. [Ipopomxute onpeaenenue: «Jlorapupm - 3To...».

4.  Yemy paBeH Jiorapudm npousBeneHUs?

5. Yemy paBeH siorapudm 4acTHOTO?

6. [IlpuBenyTe npuMepbl JiorTapuPMUYECKOW CHOUpaJd B NPUPOJE U B
OKpY:KawlleM MUpe.

7. Ha 4To cTouT 06paTUTH BHUMaHUE MPU pelleHUH JIorapuPpMUIeCcKux 1
ypaBHEHWH U HEPABEHCTB?

6. [lepeyrcauTe cnoco6bl penieHUs JorapuPpMUIecKuX ypaBHEHUM.

7. ChopmynvMpyuTe NpaBUJIO peLIeHUs MNPOCTEUIIUX JIOrapUuPMHUUECKUX
HEepaBEeHCTB.

8. B 4yeM 3akst0yaeTcs rpadpuuecKril cnocob pelieHns1 ypaBHEHU.

6. [IlpuBeguTe nprvMep QYHKIHMOHAJbHONW 3aBUCHMMOCTH JiorapudMHUYecKOu
$YHKIIMU U3 peasbHOM KU3HHU.

KoHTpobHas paéora N°e10
06sa3aTe/ibHAA YACTh
IIpu pewenuu 3adaHuili 1-4 3anuwiume npasuAbHbLI omeem U3 Yembwlpex

npeo/104CEeHHBbIX.

1. (1 6an1) Kakas us pyHKUMK Bo3pacTaeT Ha BCel 06J1aCcTH
onpejeJsieHUs?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; T') f(x)=log: x.
2

2. (1 6an) YkaxkuTe o6s1acTb onpejesneHus pyHkuuu f(x) = 1g 2):73

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

3. (1 6an1) PacronoxuTh B mopsajKe Bo3pacTaHus: logg s 4; 1og, 5 0,4, log 5 i.

1 1
A) logg 5 4; 10805 0,4 ;10805 7’ B) logo,5 4;1080,5 7 logo5 0,4;

1 1
B) logg s " logys0,4;loggs4; I')logg s 0,4;10ogg 5 " logg 5 4.

4. (1 6asn) HaiijuTe KOpeHb ypaBHEHMS log, (5 —x) =2.
A)11; B)-11; B) -3; T) 3.
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IIpu 8vIno/HeHUuU 3adaHuli 5-8 3anuwume X00 pewleHUs U NOJYYeHHbIU
omeem.

5. (2 6a1a) OnpesenuTe 3Ha4eHHe BeIpaxkeHUs logg 2 + log, 3 + 210824,

6. (2 6a/11a) YKaKUTE HAaUMEHbLIIee 1ieJioe pellieHue HeEpaBeHCTRa:

logs(6x —4) > 2.

7. (2 6as1a) HaauTe TouKy MakcUMyMa QYHKIUHA
y=8In(x+7)—8x+3.

8. (2 o6amna) /Jlng ob6orpeBa NOMelleHUs, TeMIepaTypa B KOTOPOM
nojJiep>kMBaeTc Ha ypoBHe Tn=15° 4yepe3 paauaTop OTOIJIEHUS MNPOMYCKAIOT
ropsiuyo Boay. Pacxoj npoxopsiued yepe3 Tpyby paauaTtopa BoAbl m = 0,6 Kr/c.
[Ipoxozs mo Tpy6Ge pacCTOsiHHE X, BOJlA OXJAXK/AAeTCsl OT HAa4aJIbHOW TeMIlepaTyphl

cm . —T, .
x=aPlog, " = 420000
Te=91° no TemnepaTypbl T, mpU4YéM Y T—Ty rpe kr-°C —
T
Y =128
TEIMJIOEMKOCTb BO/JBI, M-°C — kosdppunuent temnoobmena, a & =0,8 —

noctosdaHHadA. Hangure, 1o kakou Temiepatyphl (B rpagycax llenbcus) oxnaaurtcsa
BO/Ia, €CJIU IJIMHA TPYObl pasguaTopa paBHa 144 M.

JonoJHUTe/IbHAA YaCTh

IIpu 8vIno/HeHuUu 3adaHus 9 3anuwiume X00, 060CHOB8AHUe peuwleHuUs U
noJ/1iy4yeHHslli omeem.
9. (3 6ass1a) PemunTe rpaduyecku CUCTEMY

ypaBHeHHﬁ:{y + 2x = log; 135 —log; 5

2y—3x=6 '
JTa/IOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHUA
OTBeT A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2pagoe

Oopaszoseamenvuoie pe3yiomamal, noodiexcaujue npogepke (31emMenmot):

I1P6 1, I1PG 2.

[1Py 1, [IPy 2, ITPy 3.
OK 1, 0K 4, OK 6, OK 7.
[K....

Teopernyeckne BONPOCHI:
Chopmynupyiite onpeaeneHre MHOKECTBA.
[Tponomxkure onpenenenue: «OObEIUHEHNE MHOXKECTB — 3TO. .. )».
[Tponomxkure onpenenenue: «llepeceuenne MHOXKECTB — 3TO. .. ».
[Iponomxute onpeneneHue: «Pa3HOCTs MHOXKECTB — 3TO. .. )».
N300pazute 00beIMHEHUE JBYX MHOXKECTB Ha Kpyrax Jiinepa.
N3006pa3ute nepeceyeHre TpexX MHOKECTB Ha Kpyrax Jujepa.
Cdopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEPIIMHOM, peOpoM
rpada?
8. Kak nHaiiTu crenenn BepIinHbI rpada?
9. HazoBuTe OTAMYUTENbHBIE YEPTHI IOJHOTO U HEMOJIHOTO IrpadoB.

Nounkwh =

10.Ha3oBuTEe OTIMYUTENBHBIC YEPTHI CBSI3HOTO U HECBSI3HOTO IpadoB.

KourpoanHas padora (Nel3)
Qo0s3aTepHad YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anumwiume npPAsuUIbHLIL oOmeem U3 Uemovlpex

nPeO10IHCEHHDIX.
1. (1 6anmn) Kakas onepanus nu3odpakeHa Ha Kpyrax ditnepa?
Q.
A)E=4UB;B)E=A4AnB;B)E=4\58T)E=A-B.
2. (1 6amr) Kaxoii rpad npencrasien?
A) onnbiii; b) HenonHeI; B) JIEPEBO; I') HyneBoM.

3. (1 6ann) IIsaTepo pabounx BCTPETUIUCH MPHU BBICAJIKE IIBETOB B KIIyMOBI. CKOJBKO
BCETO OBLIO CACIAHO PYKOIOKATUI
A)10;Bb) 11;B)5;T) 6.
4. (1 6amn) Onpenenure CTENEHb BEPIIUHBI B:
A

A)8;b)11;B)3;1)5.
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Ilpu evinonnenuu 3a0anuii 5-8 3anumume x00 peuwieHus U NOYYEHHbLIL ONEem.

5.(2 6amna) 1. Jlanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 u300pasute rpaduuecku HOBO€ MHOXKECTBO E: a) E= AuB ; 0)E=AnEB.

6. (2 6anmna) Komunel [1Py3bs 3aHUMAaIOTCS KaKUM-HUOY b BUZOM criopTa. 14 U3 HUX
yBiekarTcs ¢pyrdonom, a 10 — GackerbooM. M TOMBKO JBOE YBICKAIOTCS U TEM U
[T1Pyrum Bugom cnopta. Cxkomnbko [1Py3eit y Tomu?»

7. (2 6anna) Ha pucyHke — cxema JIopor, CBSI3BIBAIOIIMX TOpPOJACKUE Napku A, b, B,
I', [, E. ITo xaxxnoit 1opore MOKHO JBUTAaThCA TOJBKO B OJTHOM HAIPABJICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET Pa3IUUYHbIX ny}Eeﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6anmna) MoxHO JIn HapUCOBaTh U300paKEHHBIM HA PUCYHKE Tpad HEe OTphIBas
KapaHjaail oT OyMarv v mpoBO/Jis Kaxa0€ pedopo poBHO OJUH pa3?

oo IHUTEIbHAS YaCTh

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

9. (3 6amna) [lepByro MU BTOPYIO KOHTPOJIbHBIE pabOTHI MO MAaTeMaTUKE YCIEIIHO
Hanucanu 33 CTyIEHTa, MEPBYIO WIH TPEThIO — 31 CTyIEHT, BTOPYIO WM TPEThIO — 32
ctyneHta. He meHee AByX KOHTpOJIbHBIX paOOT BbIMOJHUIM 20 cTtyaeHToB. CKOJBKO
CTYZEHTOB YCIIECIIHO PEIINUIIN TOJIBKO OJHY KOHTPOJIbHYIO paboTy?

ITAJOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHUA
OT1Ber B b 10 I - 22 8 HET 18
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3.11 InemeHmMbI KOMGUHAMOPUKU, CMAMUCMUKU U Meopuu 8eposimHocmeti

O6pa3oeameibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):
[1P6 7, I1P6 8, [1P6 14.

[Py 1, 1Py 2, [Py 3, [1Py 4, 1Py 12, 1Py 13, 1Py 14, [1Py 18, [1Py 19.

OK1,0K 2,0K 3,0K 4, OK 5.

[IK1.2, [IK 1.3.
TeopeTnyeckye BONPOCHI:

1. [Ipomomxute onpefnenenue: «CiaydahHoe cOObITHE — 3TO...». [I[puBeauTe
npuMep.

2. [IpuBeuTe NpUMep JOCTOBEPHOI'O COOBITHUS.

3. [IprBeuTe NpUMep HEBO3MOXKHOT'O COOBITUS.

4, [IpomomxuTe omnpenesneHue: «BeposTHOCTb CAy4alHOrO COOBITUS -
3TO...».

5. ChopmMyiMpyiTe NpaBUI0 HAXOXK/IEHUS CI0KEHUSI BEPOSTHOCTEM.

6. CpopmyiMpyuTe NPaBUJIO YMHOKEHUS BEPOSITHOCTEM.

7. Kak HanTu cpesiHee apudMeTHYeCKOe YUCTOBOro psAga’?

8. Kak Hal'Tu MeMaHy YU CJI0BOrO psAja?

9. Kak BberyucsisgeTcs paaMmax YucJaoBOro psaja?

10. /[lns yero Hy»KHbI JUarpaMmbl, rpapuku? [lepedncinrte BUAbI AUarpaMm.

11. [IlpuBeguTe npUMephl NPOSABJEHUS 3aKOHA OOJIBILIUX YU CEJ B TPUPOJHbBIX
ABJICHUSAX.

12. IlpuBeguTe npuMephl MPOSIBJIEHUS 3aKOHA OOJIBIIUX YHCEJ B
00I11eCTBEHHBIX SIBJIEHUSX.

13. Yto uM3yyaeT CTaTUCTHUKA?

14. Ilpoposnxute onpeneseHue: «CoyeTaHue — 3TO...».

15. Ilpopgosnkute onpefesnenue: «PasmelieHue — 3TO...».

16. IIpoposnkuTe onpefesienue: «I[lepectaHoBKU — 3TO...».

17. llpuBejuTe NpUMep MHOXKeCTBA U3 peaJIbHOM KU3HU.

18. IlpuBepute npuMep olnepanyu nepecedyeHuss MHOXKeECTB.

19. IllpuBeguTe npuMep onepayuy oo’beJMUHEHU MHOXKECTB.

20. [IlpuBenuTe npuMep olnepayuy pa3HOCTU MHOXECTB.

21. PackpoiiTe noHATHUS «Tpad», «JepeBO», KITUKJI».

KoHTpos1ibHag pa6éora Ne11
06a3aTeJIbHAA YacCTh

IIpu peweHnuu 3adaHuil 1-4 3anuwiume Npasu/abHbIU 0meem u3 Yyemoipex
npeo/104#CEeHHbLIX.

1.

(1 6ann) KombuHaTOpuKa — 3TO pa3jieJl MaTeMaTUKH, OTBEYAIOIIMK Ha

BOIPOCHI CKOJIbKUMHU CIIOCOH6AMHU, MOXKHO BbIOPATh 3JIEMEHTHI ...
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A) 3a/laHHOr0 KOHEYHOT'0 MHOeCTBa; b) 6eckoHeuHOro MHOXeCTBa; B) sit060ro
MHOeCTBa; [') MppaliMOHa/IbHbIX YUCE.

2. (1 6ann) CoepuHeHud U3 n 371eMeHTOB, oTindawuecs [IPyr ot [IPyra Tonbko
HOPSAJKOM PacloJI0KeHHUS B HUX 3JIEMEHTOB, Ha3bIBAlOTCH:

A) nepectaHoBkamu; b) couetanusamy; B) pasmenienusamy; [') KoOMOUHaALUSMU.

3. (1 6asi1) Yrcao Bcex BO3MOXKHbBIX pa3MellleHUH BbIYUCASIEeTCS 10 GopMy.ie:
A) A =n(n—m); B) Al =n(n—1)..(n—m+1); B) A}} = R ) A =

T (m-m)!

n(n+m)

4. (1 6ann) 'pynnupoBKa - 3TO...

A) ynopsisoyeHre eJUHUIL, COBOKYITHOCTH N0 NpU3HaKy; b) pa3bueHue elUHUI]
COBOKYIHOCTHU Ha TPYNIbl N0 NpU3HAKy; B) 00606l1eHrMe efUHUYHBIX PaKTOB; I)
0600611eHUe eJUHUYHbIX TPU3HAKOB.

IIpu evInosHeHUu 3adaHuli 5-8 3anuwiume X00 pewleHUSs U NO/YYeHHbIU
omeem.

5. (2 6anna) B cpeaneM u3 2000 caZoBbIX HACOCOB, MOCTYNMUBIIUX B MMPOJAXKY, 6
noATekatroT. HalijuTe BepOATHOCTb TOTO, YTO OJWH CJY4allHO BbIOpPAHHbIN [Jif
KOHTPOJIsl HACOC He MOo/ITeKaeT?

6. (2 6asna) CpaBHUTb BCXOXKECTb CEMSIH JIIOObIX TpPeX BUJOB OJHOJIETHUX
1[BeTOB 3a mnocjegHue 3 roaa. CocTaBUTh AuarpaMmy IO HaWJAeHHbIM JAaHHbIM.
CaenaTb BbIBOJbI.

7. (2 6an1a) l|BeTOBOAY MpPEAIOKUIN YKPACUTh KJIYMOY [JBETaMH, UCIIOJIb3ys 3
BUJla. CKOJIbKO pas3/IMUHbIX BAPHAHTOB €CThb Y IBETOBOJA, €CJAH eCTb BbIOOpP U3 5
BU/I0B pa3HOM paccajbl?

8. (2 6as1a) CKOJIbKMMHU CIIOCO6GAMU MOXKHO MOCAJUTh 4 KyCTapHUKA B OJIUH psij?

AOHOJIHI/ITEJIBHaH 4acTb

IIpu evinosiHeHuu 3adaHusi 9 3anuwiume X0d, 060CHO8aHUe peuwleHus U
no/iy4eHHbIli omeem.

9. (3 6as1a) YTOOBI IOCTYNMUTh B UHCTUTYT Ha CelMaJbHOCTb «MacTep cafioBo-
NapKOBOI0 U JIaHAIIAapTHOT'O0 CTPOUTENbCTBA», aOUTYPHUEHT A0/KeH HabpaTh HA EI'D
He MeHee 70 6a/IJIOB MO KaXJ,0My U3 TPEX NpeIMeTOB— MaTeMaTHUKa, PyCCKUU SI3bIK
Y UHOCTPaHHbIN A3bIK. YTOOBI NOCTYNUTh Ha CllelUalbHOCTh «KoMMepLus», HY>KHO
HabpaTb He MeHee 70 6a/JIOB MO KaXKJOMy U3 TPEX MpeJMeTOB — MaTeMaTHKa,
PYCCKUU AA3bIK U 00111eCTBO3HAHUE.

BeposiTHOCTE TOro, 4TOo abuTypueHT 3. NOaAy4yUT He MeHee 70 6as/JIOB MO
MaTeMaTHKe, paBHa 0,6, 1o pycckoMy A3bIKy — 0,8, 1o MHOCTpaHHOMY A3bIKY — 0,7 U
1o obuiecrso3HaHuw — 0,5.

HaiiayTe BeposITHOCTB TOTO, YTO 3. CMOXKET MOCTYNUTb XOTs Obl HAa OJJHY U3 IBYX
YIOMSIHYTBIX CIIelUaJIbHOCTEM.

JTaJIOHbI OTBETOB:
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Homep 5 7 8 9
3aaHUsA
OTBeT 0,997 10 24 0,408
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3.12 YpaeHeHus1 u HepageHcmead

Oo6pa3zosameibHble pe3yabmambsl, nodJiexdcaujue npogepke (3/1emMeHmbl):
[1P6 2, IT1P6 3, [1P6 14.

[Py 1, 1Py 5, [Py 6, [Py 7, [1Py 8, 1Py 11, [1Py 18, [1Py 19.

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

TeopeTnyeckye BONPOCHI:

Y10 Ha3bIBaeTcqd ypaBHeHUEeM?
YTO 3HAYUT peliuTh YpaBHEeHUe?
YTo TaKoe KOpeHb ypaBHEHUA?
Y10 Ha3bIBaeTCqd HepaBEeHCTBOM?
YTOo 3HAYUT pelIuTh HEPABEHCTBO?
B yeM 3aksitoyaeTcs «MeToJ, UHTEPBAJIOB»?
YTo Ha3bIBaeTCA pelleHre CUCTeMbl ypaBHEHUN?
YTO 3HAUMUT pPELIUTh CUCTEMY YPaBHEHUU?
[Ipy pemeHMH KaKUX ypaBHEHUU U HepaBeHCTB, CJeAyeT OOpaTUThb
BHHMaHUeE Ha 00/1aCTh JONMYCTUMBbIX 3HAYEHUU?

10. [llepeurcauTe cioco6bl pelieHUs] ypaBHEHHUH.

11. [IlepeuucsuTe cnocobbl pelieHUs CUCTEM YPaBHEHUH.

WO AW

KoHTpoJibHas pa6oTa N2 12
06a3aTeJIbHAA YaCTh

IIpu peweHuu 3adanuili 1-4 3anuwiume npasu/bHuIll omeem u3 Yembvlpex
npeo/10HCEeHHbIX:
1. (1 6ann) Kakoe u3 4yuce sABJsieTcs KOpHeM ypaBHeHUs logz(x+1) =
1
A)-1;B) 2;B) 1; ) 0.
2. (1 6asnn) Kakue M3 ypaBHEHUM UMEIKOT 60Jiee OJHOTO KOPHS?
A) x2-6x+5=0; Bb) 3x+2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6as1) OnpenenvTe BUA ypaBHEHUs —32-x=2.
A) nuHeliHoe; B) kBaapaTHoe; B) uppaunonanbHoe; [') panmoHabHOE.

4. (1 6an) OnpegenuTe HAMMEHbIIee 1ieJI0e pellleHne HepaBeHcTBa 5%+2<17?
A) -3;B) 0; B) 3; I') -4.

IIpu evinosHeHUuU 3adaHulli 5-8 3anuwiume X00 peuwleHuss U NOo/1IyYEeHHbIU
omeem.
5. (2 6as1a) Haiiiute KopeHb ypaBHeHus | x-3 | =2
{x ~-y=28,
6. (2 6an1a) Pemute cucteMy ypaBHeHui (27 %~16.
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2x% — 5x

7.(2 6ama) Pemnte HepaBeHcTBO ¥ 3
8. (2 6anma) Pemnte ypaBHenue (2x — 3)V3x% — 5x — 2=0

< X

AOHOJIHI/ITEJIBHHH 4acCTb

IIpu 8vIno/HeHuUuU 3adaHus 9 3anuwiume X009, 060CHO8AHUe peuwleHus U
noJ/1iy4eHHslli omeem.

T
25in2x — /3 (—— ):0.
9. (3 6ass1a) Peminte ypaBHeHue sin”x — /3 cos 7 . YKaXXU'Te KOpPHU

3w 1
—:37r|.
3TOr0 ypaBHEHU, IPUHAJIeXKalle 0Tpe31<yl 2

JTaJIOHbI OTBETOB:

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

OTBeT B |AB| B | A |1;5]|102) [(—oe; 0]U[2; 3] -1; om E 8—”, 3.
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3.13 Mamemamuyeckuil npakmukym (npumep daa YI'C 23.00.00)
O6pa3oeamebHble pe3y1bmambl, nodaexcaujue nposepke (3/1emeHmsl):
[1P6 2, I1P6 3, [TP6 14.

[1Py 1, [Py 5, [1Py 6, 1Py 7, I1Py 8, [1Py 11, 1Py 18, [TPy 19.
OK 1,0K 2, 0K 3, 0K 4, OK 5, OK 6.
[K...

TeopeTnyeckye BONPOCHL:
YT0 HasbiBaeTcsa MaTpuLen?

YTo Ha3bIBaeTCA onpeneuTeseM BTOPOro, TpeTbero nopsagKoB?
YTo npeacTaBsisieT CO60M YMCIIO i?

Kakoe 4yuciio Ha3bIBalOT KOMIIJIEKCHBIM?

Kak HaTH MOAYJ/Ib KOMILJIEKCHOTO YU CIa?

Kak HaTH apryMeHT KOMILJIEKCHOTO Yrc/a?

Kakue cymecTBy0T GOpMBI KOMIIJIEKCHBIX YU Ce?

PN AW

B TPUT'OHOMEeTpUUECKOU popMe: mpousBe/leHUE, BO3BE/I€HUE B CTEIEHb, Jle/ieHue?

[To kakum I[IpaBHUJIaM OCyIIECTBJIAOTCA I,E[eI\/’ICTBI/IF[ HaJ KOMIIJIEKCHBIMH YU CJIaMHU

0. [To kakum I[IpaBHWJIaM OCYyIIECTBJIAKOTCA ,[LGIZCTBHH HaJ KOMIIJIEKCHBIMH YU CJIaMHU

B [I0Ka3aTeJIbHOM popMe: IpOU3BeieHHE, BO3BEIEHUE B CTEIEHD, JleJIeHue?
10. Yo HaswiBaeTcs rpadpom?

11. /Jlate onpenesieHue rpada.

12. Kakue geTanu npu n3o6pakeHrWM rpada He BaXKHbI?

13. Yro Ha3bpIBaeTCAa MapuIpyTOM, LielbIo, LUKIOM?

14. Yrto Ha3bIiBaeTcq n-PpaKTOpUAIOM?

15. Kakue cobbITHSI HA3bIBAIOTCS HECOBMECTHBIMH, IPOTHUBOIOJIOXXHBIMH,
HEe3aBHUCHUMbIMH, 3aBUCUMbIMU?

16. Yrto Ha3bIBaeTCs YCJIOBHOW BEPOSITHOCTHIO?

17. CdopmMyaupyiTe TeOPEMBI CJA0KEHUSA U YMHOXKEHUS BEPOSITHOCTEH.
18. Kakas BesiMuMHA Ha3bIBAeTCA CIAy4YauHOM?

19. Kakad ciy4aniHas BeJIMYMHA HA3bIBAETCA JUCKPETHOU?

20. Onuwmwute cxemy bepHysiu. Kakue asieMeHTapHble COObITHS TOBTOPSAOTCS B
3TUX OIbITaX?

21. 3anumute ¢popmy.ay bepHysu.

22. YTo HasbIBaeTCs 3aKOHOM pacnpe/iesieHUus CJy4alnHOW BeJIMYUHbI?
23. Kakoii 3aK0H pacnpe/ie/ieHUsI Ha3bIBaeTCsI GUHOMUAIbHbIM?

KoHTpoJ/ibHag pa6ora N2 13
06a3aTeJIbHAA YacCTh

4 -2 5
1. Beruucnure onpeaenuTenb A=|0 2 3| 1 €ro MUHOp M.
-1 3 0
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o o o |x —5x, =10,
2. Haiinure penieHre cucTeMbl TMHEHHBIX YPAaBHEHUM :
2x, +4x, =12
WIH
3. Ha koopMHaTHOM TJIOCKOCTHU JJaH TPEYTOJIbHUK BEPIINHBI, KOTOPOT'O PACIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaiiTu miiomanb TaHHOTO TPEyroJbHUKA.

X1
el

t
X3 @ oxy
a

X
4. OnpeienuTe Ynucio pebep, HHIUISHTHBIX BEPIIMHE X3 -

5. IIpou3BOAUTCS UCIBITAHUE JACTaIM Ha HAACKHOCTh. BeposITHOCTh OTKaza AeTad 3a
Bpems ucnbiTanus paBHa 0,3. CocTaBuTh OMHOMHUAIBHBIN 3aKOH pacipeeeHus CirydyaiHon
BEJIIMYMHBI X — YHCIO OTKAa3aBIIMX JAETAIEH U3 TPeX, MOABEPTHYBUIMXCS HUCIBITAHUIO.
HaiiT uncioBBIe XapaKTepUCTUKH 3Toii Bemmuunbr: M (X) - DX) ~o(X)

WIH

Nmerotcst 20 cBeToopoB Ha CKIaze, S U3 KOTOPBIX 4YeThipex3HauHble. Haymauy Oepyt 3
ceerodopa. CocTaBUTh 3aKOH pacIpelesieHus CiydailHOM BeauuuHbl X - YHUCia
YEThIPEX3HAYHBIX ~ CBETOPOpPOB, OKazaBmIMXCS B  BbIOOpke. HailTu  uucioBbie

XapaKTEePUCTUKH 3Toi Bemmuunsr; M (X) | DX) o(X)

HaliznTe KOMIUIEKCHOE U TIOJIHOE COIPOTHBJIEHHE LIENH, €CIIH JAHbI KOMIUIEKC HAIIPSHKEHUSI
U =16,5+40; u ToKa [ =50+3; . 3amuiunTe ypaBHEHUE TOKA.

58] 051

L] L] T

. J
_ i —15.0"2 N
Hanbr komiuieke Hanpsokenus [/ =30-e W KoMmmiekc Toka [ = 15-¢ % Haiingute xommiekc

COIIPOTHUBJICHUA.
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4. ®oHJ OLLEHOYHBIX CPEACTB AJIS1 pyOeKHOro KOHTpoJid (o urtoram 3.1 - 3.4)

Oo6pa3osamesibHble pe3y1bmamel, nodJieldcaujue npogepke (3/1emMeHmbl):
[1P6 1, I1P6 3, [1P6 4, I1P6 5, I1P6 6, [1P6 9, [1P6 11, I1P6 12, ITP6 14.
[1Py 1, [1Py 6, [1Py 7, [1Py 8, [1Py 9, [1Py 10, [1Py 11, [1Py 14, 1Py 15, [1Py 16, [IPy
17,
[1Py 18, I1Py 19.
OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.
[K.....
06g3aTe/ibHAA YACThb
IlIpu peweHuu 3adaHuli 1-4 3anuwiume NpPasu/IbHLII 0mMeem u3 Yyembuvipex
Nnpeo/102#CeHHbIX.
1. (1 6ann) faunsl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMeeT cepeiuHa
oTpe3ka AB - Touka M?
A) M(0, 3,4); B) M(Z, 3, 4); B) M(0,- 3, 4); ') M(O, 3,- 4).
2. (1 6ann) llpambie AB u CJ] nmapasienbHble. Kakoe pacnoJsiokeHUE HMET

npamele AC u B/I?
A) napannenbHble; B) nepnenaukyaspHble; B)  ckpemuBarotcs; [)
nepeceKarTCsl.
X \/§
COS — = —.
6 2 B orsere sammmuTe

3. (1 6ann) Halpute KOpeHb ypaBHEHMS:
HauObO0JIbLIINN OTpULATEIbHbIN KOPEHBD.

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

4. (1 6ann) Ha pucyHke nsobpaxkeH rpadpuk npousBogHou ¢pyHkuuu y=f(x). [Ipu
KaKOM 3Ha4YeHUH X QYHKI M IPUHUMAET CBOe HauboJiblllee 3HaYeHUe Ha OTpe3Ke |-
4;-2]7?

SNor=1(x)

=Y

ol 1

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

IIpu 8vIno/HeHuUuU 3adaHulli 5-8 3anuwume X00 pewleHUs U NO/AYYeHHbIU
omeem.

5. (2 6ass1a) BepxHue KOHIIbI IBYX BEPTHUKAJbHO CTOSIIMX CTOJI00B, YAaJ€HHbBIX
Ha paccTosiHWe 4 M, cOoeJiIMHeHbl NepekyJaanuHou. BeicoTta ogHoro crosba 10 M, a

[IPyroro 7 m. Hangure fyiuHy nepek/asvHbl.
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6. (2 6asna) [lanbl uetnipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) JokaxurTe,
yTOo oTpe3ku AB u C/l nepneH UKy ISIPHBL.

7. (2 6anna) JlBurasgcb Co CKOPOCTbI0 U =3 M/c, TpaKTOp TalUT CaHU C
cusiort F=40 kH, HanpaB/sieHHOM 1OJ, OCTPbIM YIJIOM O K TOPU30HTY. MOIIHOCTB,
pasBuUBaeMas TPaKTOpOM, BhluucasgeTca no ¢opmysae N =FVcosd. Haiizure, npu

KH-m
KaKoM yrJie o (B rpajaycax) aTa MOIIHOCTb 6yaeT paBHa 60 kBT (kBT —»3Tto ¢ ).

8. (2 6any1a) MaTepurasibHas TOYKA JABWXKETCS NPSIMOJIMHEWHO 10 3aKOHY X(t)=t2-
13t+23 (rge x — paccTossHME OT TOYKHM OTCYeTa B MeTpaxX, t — BpeMs B CEKYH/aX,
M3MepeHHOe C Hayaja JABWXXEeHMs). B kakoll MOMeHT BpeMeHM (B CeKyHJax) ee
CKOpOCTb Obl/1a paBHaA 3 M/c?

JonoJHUTe/IbHAA YaCTh

IIpu evinosHeHuu 3adaHus 9 3anuwiume X0d, 060CHOBAHUe peuleHUs U
no/iy4eHHbIli omeem.

9. (3 6ass1a) Pa36uTh UBETHUK NPSIMOYT0JIbHOU POPMbI (OTHOIIIEHUE CTOPOH 2:3)
Ha 4YaCTH pas3jMYHOW IJIOUAAW. YKa)KUTEe pasHbIM IBETOM MapaJljieibHbIE,
nepreHJUKYJspHble, CKpelluBawllydecsi OTpe3Kd. PaccuuTaTh KOJHMYECTBO
CaKeHIeB LIBETOB AJs Kaxkjoro cektopa. OpopMuUTh cXeMy LBETHHUKA (MOXKHO
MCI0JIb30BaTh KoMnboTep). Hanpumep,

JTa/IOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3aJaHusA
OTBeT A r r b 5 - 60 8 -
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5. ®oHJ, OLIEeHOYHBIX CPEJACTB AJIsl IPOMEKYTOYHOM aTTecTanuu (3K3aMeH)

Ha BbIOJIHEHHWE NHMCbMEHHOW 3K3aMeHAI[MOHHOM paboThl MO MaTeMaTHKe
flaetcs 3 acTpoHOMUYeckux 4yaca (180 MuHyT).

JK3aMeHallMOHHAsA paboTa COCTOUT HX 2-X 4YacTed: o06s3aTeJbHOH U
JIOTIOJIHUTEJIbHOH.

O6sa3aTesibHAasA 4YaCTb COAEPXKUT 33aJaHUsSI MHUHHUMaJbHOTO 0053aTeJbHOr0
YPOBHS, IONOJIHUTEIbHAs 4YacThb — 00Jiee CJ0XKHbIEe 3aJaHUS.

[Ipu BhINOJIHEHMU 3a/laHUI 00513aTEJIbLHOM YacTU TpebyeTcs NpPe/CTaBUTh X0/,
pelieHHWs YW yKa3aThb IMOJYYEHHbIA OTBET. 3a MpPaBUJbHOE BbINOJHEHHUE JIOO0TO
3aJlaHMsl U3 00s3aTeJbHOM 4YaCTH OOy4YawIUKCA ToJydaeTe OAWMH Oast. [lpu
BBINIOJIHEHUHU 3a/]JaHUS U3 JONOJHUTEJbHOW YaCTU HEOOXOJUMO MOAPOOHO ONUCATh
X0/J, pellleHUs U JaTb OTBeT. [I[paBUJibHOE BBINOJHEHUE 3a[JaHUN JOMOJHUTEJIbHON
4YacTH OLleHUBaeTcs 3 6ay1aMu Wiad 1-2 6a/iyiaMU 3a YaCTUYHOE pellleHHe.

BaJsibl, moJsiydyeHHbIe 32 BCE BBINOJIHEHHbIE 3aJJaHUsl, CYMMHUPYIOTCS.

llIkana nepesoda 6a.1108 8 omMemKu N0 nAMu6a/11bHOU cucmeme

Ommemka Yucao 6aa108,
Heo6xodumoe 3151 Noy4eHUss OmmemkKu
«3» (ydos.) 6-9

10-14

«4» (xopowo) (He meHee 00H020 3a0aHus
u3 dono/IHUMeIbHOU yacmu)

6osee 14
«5» (omauyvHo) (He menee dsyx 3adaHutl
u3 dono/IHUMeIbHOU yacmu)

O6pa3oeame.ibHble pe3y.1bmamul, nodaexcaujue npogepke (31emMeHmbl):
[1P6 1, I1P6 2, I1P6 3, [1P6 4, I1P6 5, [1P6 6, I1P6 7, [1P6 8, I1P6 9, ITP6 10, ITP6 11,

[1P6 12, I1P6 13, [1P6 14.

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

OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

[K...
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IIpumepbl IK3amMeHaAYUOHHbIX 3adaHUll 8 6usieme no Mamemamuke

HA3BAHUE - ¢puauan Hpusl'YIIC

PaccmoTpeno mpeametHON . YTBEPX/AIO:
(IMKII0BOM ) KOMHCCHEH IK3aMeHAUMOHHBIH Guter Ne _ 3am. nupekropa o YP
[porokon Ne Jucnumimna: MaTtemaTuka
“ ” 20 T [35(0)
Ipymna: « oo 20 T
IIpencenatens [MIK C emectp - 2
OUO

1. Jdansl Touku A(3,1,6), B(-1,5,2). Haiinure koopauHaThel cepeanHbl oTpe3ka AB — touku M? (1 Gamr)

2. Nansl Touku A(3,1,6), B(-1,5,2). Haiinute koopaunatel u juyiuHy Bektopa AB. (1 6amr)

3. Haiinute KOpeHb ypaBHEHHUS: Sin 2x = g (1 6amn)

4. Haiitu 10cos 2a, eciau cos o= - 0,2. (1 6amr)

5. CpenHsisi TMHUS Tparnenuu paBHa 21, a MeHblee ocHoBaHue paBHO 8. Haitnure Oosbliiee ocHOBaHUE
Tpanenuu. (2 6ama)

6. Haiinure BekTop c=3a +2b-d, ecim a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YpocTuTh BhIpaKEeHUE: Sin x cos x ctg x — 1. (2 6anna)

8. BeIuMcanTh CyMMy U pa3HOCTb 33JJaHHBIX KOMITJIEKCHBIX YHcel: Z1=-4+i, z>= 1-3i. (2 6amna)

9. Petuts CJIAY metonom Kpamepa:

x+2y=2
2x—y =7

(3 6amna)

10.(1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM u 4 ¢ BumHel. Ons Hayrag BeiOupaer
OJIMH NMUPOKOK. Haiiiure BEpOATHOCTh TOTO, YTO OH OKAXKETCS C BULLIHEH.
11. (I 6ann) Haiinute 3HaueHue BoipakeHus logz2 + logs 32

12.(1 6ann) Halinure KOpeHb ypaBHEHHUs 7—6x=7.

13. ( 1 6ann) Pemmute HEpPaBEeHCTBO 2% > 64. B 0oTBET 3alMIINTE HAUMEHBIIEE MOJOKUTEIBHOE 1IEI0e
YHCIIO.

x+2 1
2 4

14. (2 6ann) Haiinute KOpeHb ypaBHEHUS S

o 5 4 2
15. (2 6ann) Haiinure nmpou3Boanyo GyHKIMHU B Touke X=0]Y = Zx —6x” +7x-1

16. (2 6ann) 1BeTHUK, 0(hOpPMIIEHHBIH MO WHAMBUIYAIbHOMY 3aKa3zy, UMeeT GopMmy HuIuHApa. BeicoTa
nBeTHHKA 35 cM, auameTp ocHoBaHUs 20 cM. CKOJIBKO 3eMJIH HEOOXOAMMO TPUBECTH, YTOOBI IIBETHUK OBLIT
3aII0JIHEH MIOJIHOCTHIO. B OTBET 3anuimmre 4mcio, JeJIeHHOE Ha TT.
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17.(2 6anna) Beraucnure 1ionaas 3eMId, OTBEICHHOTO MO KIIyMOy, IEPUMETP KOTOPOT'O OTPAHHYUBAIOT
JUHUN y=X>-2X-2 U y=-x’+2. Beimonuure ueprex. OTBET faiiTe B KBaJpaTHBIX METPax.
19. (3 6anna)Pemute ypasnenue : log %2 x-4logz x+3=0

[IpenonaBarenn / /
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