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1. Pe3yabrTarnl 00yuenus, perjiamentupoBanubie ®I'OC COO ¢ yuyerom
eoI'oC CI10

JduciunjiuHapHble (MpeaMeTHbIE) Pe3YJabTAThl 0TPAXKAIOT !

— Brnagenwe MeTomaMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3aj1ad;
yMeHue (GOpMyIHpOBaTh OMPEICICHUSI, aKCUOMBI U TEOPEMbI, NPUMEHSTh WX,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUSI B XOC PEIICHUS 3a]1a4;

— YMeHHe omnepupoBaTh MOHATUSIMHU: CTENEHb YHCIA, Jiorapudm yucia;
YMCHHE BBITIONHATh BBIUMCICHHE 3HAUYCHUH W MpeoOpa3oBaHMs BBIPAKECHUU CO
CTETICHSMH | JIoTaprudMamMu, mpeodpa3zoBaHus APOOHO-PAMOHATBHBIX BRIPAKEHUH;

— VYMeHue omepupoBaTh MOHATHUAMH: PalMOHAIBHBIC, HUPPAIIMOHAIIBHEIE,
MOKa3aTeNIbHbIE, CTENICHHBIC, TOTapU(MHUIECKIE, TPUTOHOMETPUIECCKHE YPaBHEHUS
Y HEPABEHCTBA, X CUCTEMEI;

— YMeHHe OmepHupoBaTh MOHATHAMH: (DYHKIHS, HEMpephiBHAS (PYyHKITHS,
MPOU3BO/IHAS, TEPBOOOpA3HAas, OMPENCICHHBIM HMHTErpald, YMEHHE HaXOIUTh
MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIMHM, MCIOIb3ysl CIPaBOYHBIE MaTEPHAIIbI;
UCCJIEIOBAaTh B MPOCTEHIIMX ciaydasx (YHKIMM HAa MOHOTOHHOCTb, HAaXOJUTh
HanOOJIbIIINE U HAMMEHBIIINE 3HaUYeHUsI PYHKIIUN; CTPOUTH Ipa@Ki MHOTOUJICHOB
C UCITOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSTH TPOU3BOAHYIO
IIPY PEIICHUH 33]1a4 Ha IBIKCHHE; PEIIaTh IPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a41 HA
HAanOOJIPIIINE W HAWMCHBIINE 3HAYCHHWS, HA HAXOXIECHWE IyTH, CKOPOCTH U
YCKOPEHHUS;

— YMeHue omnepupoBaTh  MOHSTHSAMHU:  palMOHalmbHas  (QYHKIHS,
nokasatelibHas (yHKIMs, CTeneHHas QYHKIus, Jorapudmuueckas QyHKIHS,
TPUTOHOMETPHUUECKHE (PYHKIIMU, OOpaTHbIe (QYHKIIMH, YMEHUE CTPOUTH T'paduku
WU3YYCHHBIX (DYHKIMI, HCIOJB30BaTh TpauKd TMPH H3YyYEHUU TMPOIIECCOB U
3aBUCUMOCTEH, TIPH PEIICHUH 33]a4d W3 APYTHX y4eOHBIX MPEIMETOB M 33jad W3
peanbHON KU3HH, BBIpaXaTh (OpMyIaMHu 3aBHCUMOCTH MEKy BEIIMUNHAMU;

— YMeHHe pemaTh TEKCTOBBIC 3aJaud pPa3HBIX THUIIOB (B TOM 4HCIIC HA
MPOLICHTHI, JIOJM M 4YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB M YCHYT,
HAJIOTH, 3aJa4i W3 OOJACTH YMpaBIICHUS JTUYHBIMU U CEMEWHBIMU (PHHAHCAMM);
COCTaBJISITh BBIPAKCHUS, YPaBHEHUS, HEPABEHCTBA W MX CHUCTEMBI MO YCIIOBHUIO
3aJa4M, HWCCIIENOBaTh IMOJTYYCHHOE pEIICHHEe M OICHWBATh MPaBIOMOA00HOCTD
PE3yIbTATOB;

— YMeHHue OonepupoBaTh MOHATHSAMH: CpeaHee apudMeTHueckoe, MeauaHa,
HauOoOJIbIIIeE W HAaWMCHBIIEC 3HAYCHMs, pa3Max, JUCIepPCHs, CTaHAapTHOE
OTKJIOHEHHWE YHCJIIOBOTO Ha0opa; yMEHHWE U3BJIEKaTh, HHTEPIPETUPOBATH
uHdopMaIuio, TPEACTaBICHHYI0 B TaOiWIlaX, Ha auarpaMmax, rpadukax,
OTPAXAIOIIyI0 CBOWCTBA pEATbHBIX TMPOIECCOB U SBJICHHUM; MPEACTABITH



MH(POPMAIIMIO C MOMOILIBIO TAaOJIML M JUarpaMM; HCCIIEAOBATh CTAaTUCTUYECKUE
JaHHbIC, B TOM YHUCJIE€ C MPUMEHEHHEM TIpaHUuecKUX METOJIOB U DICKTPOHHBIX
CPEACTB;

— YMeHue OIepupoBaTh IOHATHUSIMU: CIYYaWHBIM OIBIT W CIIyYalHOE
COOBITHE, BEPOATHOCTD CIYyYalHOTO COOBITUS; YMEHHE BBIYUCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM TIpapUUEeCKUX METOJOB; MPUMEHATh (POPMYJbl CIOXKEHUS U
YMHOKEHHUSI BEPOSITHOCTEM, KOMOMHATOpHBbIE (aKTbl U (POPMYJIbl MpPU PEILICHUU
3a]1a4; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YallHBIMU
BEJIMUYMHAMU; YMEHHUE MPUBOIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIIUX YUCEN B
IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

— VYMeHue OonepupoBaTh MOHATHUSAMM: TOYKA, IMpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YroJ, CKPEIIMBAIOIIUECS IIPSMBIE, IapAJLICIBHOCTD U
IIEPIICHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEU, YTOJI MEXKAY MPSAMBIMU, YTOJI MEXKIY
IPAMON MU IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMM, PACCTOSHUE OT TOYKU 10
IJIOCKOCTH, PACCTOSHHUE MEXAY IPSAMBIMU, PACCTOSHUE MEXKIY IIOCKOCTIMU;
YMEHUE UCIOJIb30BaTh NpPH pELIEHUM 3aJad HM3y4YeHHbIe (AKTBI U TEOPEMBI
IUIAaHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

— YMeHue onepupoBaTh  MOHATUSMH:  MHOTOIDAHHHMK,  CEYEHUE
MHOTOTpaHHMKa, KyO, mapajulelnenunesn, MNpu3Ma, Oupamuaa, ¢urypa u
NOBEPXHOCTh BpallCHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus (QuUrypol
BpallleHus, IUIOCKOCTh, Kacaromiasicss cepbl, LMIUHApPA, KOHYyca, IUIOMIAIb
NOBEPXHOCTU MHUPAaMUJbl, TPU3MBI, KOHYyCa, IWIMHJIpPA, TUiouaab chepsl, o0bemM
Ky0a, MNpsSMOYroJbHOTO Mapajiefenuneaa, MNUpaMuibl, TPU3MbI, LUIUHAPA,
KOHYCa, l1apa; yMEHHUEe 300pakaTb MHOTOIPAHHUKHU U TIOBEPXHOCTH BpaIEHUs, UX
CEYEHUS OT PYKH, C TIOMOLIBIO YEPTEHKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;
YMEHHE pAaCNO3HABATH CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE pPAaClO3HABATh
IIPaBUJIBHBIE MHOTOI'PAHHUKH;

— YMeHue onepupoBath MOHATUSMU: JBUKEHHE B IPOCTPAHCTBE, MOJO0HBIE
¢Gurypsl B IpOCTPaHCTBE; MCIIOJIb30BaTh OTHOILIEHUE IJIOUIa/Iel MOBEPXHOCTEH U
00BEMOB NOIOOHBIX (UTYp TP PELICHUU 33]1aY;

— YMeHUe BBIYHCIATh T€OMETPUUECKUE BEIMYUHBI (IJIMHA, YToJl, MJI0MAIb,
o0BbeM, TIIOLa/Ib MOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEHHbIE (DOPMYJIIbI U METObL;

— YMeHne onepupoBaTh MOHATUSAMHU: MPSMOYTOJIbHAS CHCTEMA KOOPJWHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKASIPHOE ITPOU3BENCHHUE, YIOJI
MEXKy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH
C TMOMOIIBI0 U3YYEHHBIX (OpPMYJ KOOPAMHATHI CEPEeIUHBI OTPE3Ka, PACCTOSHHE
MEXKy ABYMSI TOUKAMM;

— YMeHue BeIOUpaTh MOAXOIANINNA U3YUEHHBIN METOT JIJIsl PEIICHUS 3a/1a4H,
pacno3HaBaTh MaTeMaTHYECKUE (PaKThl 1 MATEMATHUYECKUE MOJIEIN B MPUPOIHBIX U



OOIIIECTBEHHBIX SIBICHUSX, B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI
MAaTeMaTHYECKUX OTKPBITUN POCCUMCKOW U MUPOBOW MaTEMAaTUYECKON HAYKHU.

— VYMeHHe OonepupoBaTh MNOHATHSAMHU: OIpPEAENIEHHE, aKCMOMa, TEOpeMa,
CIIEJICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCHIBHBIE (OPMYIUPOBKH;
yMeHue (HopMyIupoBaTh 00paTHOE U MIPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOAUTD
IIPUMEPBI M KOHTPIPUMEPHI, MCIOJIB30BATh METOJ MaT€MATHYECKOW WHAYKLUU;
IIPOBOJUTE JIOKA3aTEJIBHBIC PACCYXICHHUsI IIPU PEIICHWH 3a]ad, OLICHWBAaTh
JIOTUYECKYO NTPABUIIBHOCTh PACCYXKICHMUI;

— YMeHue onepupoBarh MOHATHSIMHU: MHOKECTBO, TOJIMHOXECTBO, OIEpaLluU
HaJl MHO>XECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBI ammapar
JUTSl OMCaHUS PeabHBIX MMPOLIECCOB U SBJICHUI, U IPH PELICHUH 3a7a4, B TOM YHUCIIE
U3 JPYTUX Y4EOHBIX IPEIMETOB;

— YMeHue onepupoBaTh HNOHATUAMU: Tpad, CBA3HBIN rpad, AepeBO, LUKI,
rpadp Ha IUIOCKOCTH; YMEHHME 3aJaBaTh M ONMCHIBATh TIpadbl pa3IuYHBIMU
crioco0aMu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a]1a4;

— YMeHue cBOOOIHO ONEpUPOBATh MOHSATUSMU: COUYETAHHE, NIEPECTAHOBKA,
YUCJIO COYETAaHUM, YUCIO MEePEeCTaHOBOK; OMHOM HBIOTOHA; yMeHHE MPUMEHSATH
KOMOMHATOpHBIE (DAaKTHI U PACCY X ACHUS IS PEIICHUS 3aa4;

— YMeHue onepupoBaTh NOHATUSAMHU: HATypPAIBHOE YHMCIIO, LEJIOE YHCIIO,
OCTaTOK MO MOZYJIIO, PAlMOHAIBHOE YMCII0, HPPALMOHAIIBHOE YHCIIO, MHOXKECTBA
HaTypaJbHbIX, LENbIX, PAUUOHAIBHBIX, JCHCTBUTEIBHBIX YMCEN; YMEHHUE
UCIIOJIb30BaTh TMPU3HAKK JIEJIMMOCTH, HaWMEHbUIMM OOIMH JAenuTeNlh U
HauMMeHbllIee 0011Iee KpaTHOE, AIrOpUTM EBKITMIA TPU PEIIEHUH 3a/1a4; 3HAKOMCTBO
C pPa3JIMYHBIMU NO3ULIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

— VYMeHue CcBOOOAHO OINEPUPOBATh MOHATHUSMHU: CTENEHb C LEJIbIM
MoKa3aTelieM, KOpPEHb HaTypalbHOM CTENEeHH, CTEeNeHb C paluOHAIbHBIM
NOKa3aTeleM, CTEleHb C JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTelIeM,
Jorapudm yucia, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

— VYMeHue onepupoBaTh IOHATHUSAMM: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN M HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPAaBHEHMM, HEpPABEHCTB M  CHUCTEM,  pallOHAJbHBIE,
UppaloHaIbHBbIE, NOKa3aTelIbHbIE, CTEIECHHBIE, norapupMuyecKue,
TPUTOHOMETPUUECKUE YPABHEHHMS, HEPABEHCTBA M CHUCTEMbl; YMEHHUE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3JMYHBIX MPUEMOB; PEIIAThH
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; MPUMEHSATH YpaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMBI JUIsl pPELIEHUS MAaTeMaTHYECKUX 3aJad M 3aaad W3
pa3IMyHbIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

— YMeHue cBoOOOAHO ONepupoBaTh NOHATUSAMU: Tpaduk QyHKIMH, oOpaTHas
byHKIMS, KOMIO3UIMS (DYHKIMM, JTuHEeWHas (QyHKUWsA, KBaApaTuyHas (PyHKIuS,



CTENEHHass (YHKUMsI C IEJbIM IIOKa3aTesieM, TPUTOHOMETpUuYecKue (yHKUuH,
oOpaTHbIE TPUTOHOMETpUYECKUE (PYHKIIMHU, MOKa3aTeabHas W Jorapupmuueckas
GyHKIIUM; yMEHHE CTpOUTh Trpaduku (QyHKIUN, BBIIOIHATH MpeoOpa3oBaHUS
rpadukoB QyHKINIA;

YMEHHME HCIIONb30BaTh rpapuKku (QyHKUMN Ui U3y4YEHUS IPOLECCOB U
3aBHCUMOCTEN NP pELICHUH 3a/1a4 U3 APYTUX YUeOHbIX IPEIMETOB U U3 pealbHON
KU3HU; BbIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/ly BEJIMUYMHAMY;

YMEHHE CBOOOJHO ONEPUPOBATH MOHATHSAMM: UYETHOCTh (DYHKLHH,
NEPUOANYHOCTD (DYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (QYHKIMHM, HauOosblliee W HaWUMEHbIee 3HA4YeHHUA (QYHKIUU Ha
IPOMEXKYTKE; YMEHHE MPOBOJUTH HCCIEA0BaHNE QYHKITUH;

YMEHHME HCHOJb30BaTh CBOMCTBA M Tpaduku (GYHKUUN Ui pelieHus
YpaBHEHUH, HEPABEHCTB M 33Jau C MapaMmeTpaMu; U300paxaTb Ha KOOPAWHATHOU
IUIOCKOCTH MHO>KECTBA PEIICHUN YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

— VYMeHHe CBOOOJHO OINEpPUPOBaTh TMOHATUSAMU: IOCIENOBATEIBbHOCTD,
apudmeTnyeckass TMporpeccHus, TeOMETpUYecKas Mporpeccus, OeCKOHEYHO
yObIBaoIasi reOMeTprIecKasi IPOrpeccusi; yMEHHUE 3a/1aBaTh MOCIEI0BATEIILHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

— YMeHue onepupoBaTh NOHITUSIMU: HENPEPBIBHOCTh (YHKIIUHU, ACUMIITOTHI
rpaduka QyHKIMH, [IepBasi U BTOPAsi MPOU3BOAHAA (PYHKIIMU, TEOMETPUUECKUN U
(bu3MYeCKuil CMBICT MPOU3BOJHOM, TMEPBOOOpa3Has, OMpPENCICHHBIM HHTETpa;
YyMEHHE HaxXxOAWTh AaCUMNTOTHl rpapuka (QYHKIMHM; YMEHHE BBIYUCIATH
POM3BOJAHBIE CYMMBI, TPOW3BEIACHHS, YAaCTHOTO W KOMITO3WUIUU (DYHKIIWH,
HaXOJWTh ypaBHEHUE KacaTelbHON K TpaduKy QyHKIUH;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO I HWCCIEIOBaHMsS (DYHKIMNA, IS
HAXOXKJICHUS HAWIYYIIEro pPElIeHUs B MPHUKIATHBIX, B TOM YHCIE COLHUAIbHO-
HKOHOMUYECKUX U (PU3NYECKUX 3a/ladyax, s ONpeIeIeHHUsI CKOPOCTH U YCKOPEHUS;
HAXOAUTb IUIOIIAIU U 00BbEMBI (PUTYp C TOMOIIbIO HHTETPaia; NPUBOAUTH IPUMEPHI
MaTeMaTHYECKOTr0 MOJEIMPOBAHMSI C TOMOUIbIO AUPPEpeHINaTbHBIX YPABHEHUI;

— YMeHue omepupoBaTh MOHATHUSAMHU: KOMIUJIEKCHOE YHCIIO, COMPSKEHHBIC
KOMIUIEKCHBIE YMCIa, MOIYJb M apryMEHT KOMIUIEKCHOTO Ymcia, (Gopma 3amucu
KOMIUTIEKCHBIX YHcel (TeoMeTpuuecKas, TPUTOHOMETpUYecKasi U anredpandeckas);
yMETh TPOU3BOIAUTH apUPMETHUECKUE IEHCTBUS C KOMIUIEKCHBIMHU YHCIIAMHU;
IPUBOJUTH MPUMEPHI UCTIOIH30BAaHUS KOMILIEKCHBIX YHCEIT;

— YMeHnue cBOOOAHO ONEpUPOBATH MOHATUSAMU: CpelHEee apu(METHUECKOE,
MearaHa, HauOoJIbliee U HAUMEHbIIIee 3HAUEHUs], pa3Max, JUCIIePCHsl, CTaHAapTHOE
OTKIIOHGHWE Il ONHCAHWUSA YHWCJIOBBIX JIaHHBIX; YMEHHE UCCIIEI0BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCIIEe C MMPUMEHEHHEM TpauuecKux METOJO0B H



AJIEKTPOHHBIX CPEJCTB; TpaUUYEeCKH HCCIE0BAaTh COBMECTHbIE HAOIIOJEHUS C
ITIOMOILIBIO TUArpaMM PAaCCEUBAHUsS U JIMHEMHON PETPECCHH;

— YMeHHe HaXOJUTh BEPOATHOCTH COOBITUI C UCIIOJIB30BAHUEM IpaUUECKUX
METOJIOB; MPUMEHATH JJIs pelIeHusl 3a1ad (pOpMyJbl CIOXKEHHUS M YMHOXKEHUS
BEPOATHOCTEH,  (QopMysly TOJHOW  BEposATHOCTH, (opmyny  beprymm,
KOMOMHATOpPHBIE (PAKTHI U POPMYJIBL; OLIECHUBATH BEPOSITHOCTH PEAIBHBIX COOBITUI;
YMEHUE OIEpUpOBaTh TMOHATHAMU: CiIy4dalHas BEJIMYMHA, PpaCIpPEACIICHHE
BEPOSITHOCTEH, MaTEMaTUYECKOE OXUAAHUE, JUCHEPCUs W CTaHAapTHOE
OTKJIOHEHHE CIIy4aiHOM BETUYMHBI, (YHKIUU paclpeAesieHuss W IUIOTHOCTU
PaBHOMEPHOI'O, II0KA3aTEJIBHOTO M HOPMAJIbHOIO PACHPEACIICHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBAa W3YYEHHBIX paclpelesieHud J[Uis peuieHus 3ajay;
3HaKOMCTBO C TMOHSTHSMHM: 3aKOH OOJIBIIUX YHCET, METOJbl BBIOOPOUHBIX
UCCIJIEJOBaHM; YMEHUE IPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEI
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

— YMeHue cBOOOJHO ONEpUpOBaTh NOHATUAMU: TOUKA, MpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUNIOCKUH YIOJI, IBYTPAaHHBIN yTOJI, TPEXTPAHHBIN YT OJI,
NIEPECEKAIOIINECS, TAPAIIJICIIBHBIC U CKPEIUBAIOIIKECS MIPSMBIC, TaPaJUICIbHOCTD U
NEPHEHANKYIIPHOCTh NPSIMBIX U TUIOCKOCTEH, YTOI MEXKY IPSIMBIMH, YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh IIPU
pelIeHnH 3a7]ad U3y4YeHHbIe (DaKThl U TEOPEMBI IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB B OKPY’KAIOLIEM MHpE; YMEHHUE OINEepHUpOBATh MOHATUSMHU:
MHOTOI'PAaHHHK, C€YEHHUE MHOTOIPDAHHMKA, NPABUJIbHBI MHOTOIPAaHHUK, IPHU3Ma,
nupamua, purypa M IMOBEPXHOCTh BpallleHMs, IWIMHJIpP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LWIMHJIApA, NapajulelIbHble OCH WIIU
OCHOBAHUIO, CEUYEHHUE 11apa, IUIOCKOCTb, Kacaromascs ceppl, HUIMHIPA, KOHYCa;
yYMEHHUE CTPOUTh CEUEHHE MHOTOTPaHHHUKA, U300pakaTh MHOTOI'PAaHHUKH, PUTYPBI
Y MOBEPXHOCTH BPAILEHHUS, UX CEUYEHHSI, B TOM YHUCIE C MMOMOIIBI 3JIEKTPOHHBIX
CPEICTB; YMEHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (PUTYDP, CAMOCTOSATEIHHO
GbopMyIIMpoBaTh OIpeneseHUs] HU3y4aeMbIX (Uryp, BBIIBUraThb THIIOTE3bI O
CBOMCTBax M MPHU3HAKAX FEOMETPUUYECKUX (DUTYpP, 0OOCHOBBIBATH MJIM ONPOBEPTaTh
UX; YMEHHE NPOBOAUTH KiIacCUPUKALMIO (PUIYp IO pa3IMYHBIM [PU3HAKAM,
BBINIOJIHATh HEOOXOAUMBIE IOTIOJHUTEIbHBIE TOCTPOCHHUS,;

— YMeHue cBOOOJHO ONEepUpoBaTh MOHATUSIMU: IUIOMIAAL (QUTYPBI, 00bEM
burypsl, BeJIMUMHA yTria, paCCTOSHUE OT TOYKHU JI0 MIIOCKOCTHU, PACCTOSTHUE MEXTY
OpsIMBIMH, PAacCTOSHUE MEXAY IUJIOCKOCTSMH, IUIOHIaab c@epbl, IUIOMaIb
NOBEPXHOCTH  NUPAMUJBI, MPU3MBI, KOHyca, UMIUHApa, o00OBeM Kyoda,
NPSIMOYTOJIBHOTO TapajuleNienuieia, MUpaMubl, TPU3MBbI, IWIMHIpA, KOHYCA,
1iapa; yMEeHHEe HaXOIUTh OTHOLLIEHHE 00bEMOB MOJA0OHBIX (DUTYD;



— YMeHue CBOOOJHO OINEpUPOBATH MOHATUSIMU: ABUKEHUE, MapajlieIbHbIN
MEPEHOC, CAMMETPHS Ha TIIOCKOCTHU M B MPOCTPAHCTBE, TOBOPOT, MPEOOpa30BaHKE
no100us, oJ00HbIe (PUTYPHI; YMEHHE PaclioO3HABATh paBHbIE U MOA00HBIE GUTYPHI,
B TOM 4YHCIIE B IIPUPOJE, HMCKYCCTBE, APXUTEKTYpE; YMEHHE HCIIOJIb30BaTh
reOMETPUYECKHE OTHOIIIEHHUS, HAXOIUTh FT€OMETPUUYECKUE BEIMYUHBI (JIMHA, YOI,
Ioaab, 00bEM) MPHU PEIICHUU 337ad U3 JAPYruX Y4YEOHBIX MPEIMETOB U U3
pEabHOM KU3HU;

— YMeHue cBOOOJHO ONEPUPOBATH MOHATUSMU: MPSMOYTOJIbHAS CHCTEMa
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOPA HA YHWCJIO, PA3IOKEHUE BEKTOpa MO 0a3zucy, CKaJspHOE
IIPOU3BEACHUE, BEKTOPHOE IMPOU3BEIAECHUE, YIOJ MEXIy BEKTOpPaMHU; YMEHHUE
VICITOJIB30BaTh BEKTOPHBIN U KOOPAWHATHBINA METOJ IS PELIEHUSI TEOMETPUYECKHUX
3a/lay U 3aJlay JPYruX y4eOHBIX MPEIMETOB; ONEPUPOBAThH MOHATUAMH: MATPHUIA
2x2 u 3x3, onpeeauTeNb MATPULIBI, TEOMETPUYECKUI CMBICIT ONPEAEIUTENIS;

— YMEHHE MOJEIUpPOBATH pEAJbHbIE CUTYAallMM Ha S3bIKE MATEMAaTUKH;
COCTAaBJISATh BBIPAKCHHMS, YPABHEHUS, HEPABEHCTBA M MX CUCTEMBI IO YCIIOBHIO
3aJlayu, UCCIEA0BaTh IOCTPOECHHBIE MOJIEH C UCII0JIb30BAaHUEM armapara anreopsl,
WHTEPIIPETUPOBATH ITOJYUYEHHBIA PE3yNbTaT; CTPOUTh MAaTEMATHYECKHE MOJIEIH C
IIOMOIIBI0 T€OMETPUYECKUX IOHATUNA M BEIMYMH, PEIIATh CBS3aHHBICE C HUMH
IIPaKTUYECKHE 33/1a4M; COCTABISATH BEPOSTHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH
MOJYYEHHbIA  pe3yJibTaT,  pellaTh  NPUKIAAHbIE  3aJaud  CPEICTBaAMU
MaTeMaTHYeCKOro aHaau3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOIO U
(buU3UYECKOro XapakTepa;

— YMeHue BrIOMpaTh NOAXOASIINNA METO JUIsl PEIICHUs 3aa4i; TOHUMAaHKE
3HAYMMOCTU MaTeMaTUKU B U3yYEHUH MPUPOAHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SABJICHUM; YMEHUE PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATUKU B MCKYCCTBE,
YMEHUE MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUUCKONW U MUPOBOM
MaTEMaTH4YECKON HAyKH.

OK O01. BeiOupate cmnocoObl pelmieHds 3afad  MnpodecCuOHaNbHOU
JEeSATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHAIW3a U
UHTepIpeTanuu nHpopmanuu, 1 HHHOPMAITMOHHBIE TEXHOJIOTHH JIJIS1 BHITIOTHEHHSI
3a7a4 MpodeccruoHalIbHOM e TeTbHOCTH

OK 03. IlimanupoBaTh 1 peain30BBIBaTH COOCTBEHHOE TTPO(PECCHOHATEHOE U
JUYHOCTHOE pa3BUTHE, IpeaPUHUMATEIBCKYIO JeSITeIbHOCTh B
npodeccuoHabHON cdepe, UCTIONb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAMOTHOCTHU B
Pa3TMYHBIX KU3HEHHBIX CUTYyAIHsIX



OK 04. D¢ddexTuBHO B3auMoAeHCTBOBaTH M pabOTaTh B KOJUICKTHBE U
KOMaH/Ie

OK 05. OcymecTBiasiTh yCTHYO M HNUCBMEHHYIO KOMMYHHKAIUIO Ha
rocynapctBeHHOM si3bike Poccuiickoit ®@enepanuu ¢ y4eTOM OCOOCHHOCTEU
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. [IposBasTh rpaXJIaHCKO-MMAaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJACHHME HA  OCHOBE  TPAJUIIMOHHBIX
OOIIIEYEIOBEYECKUX I[EHHOCTE, B TOM YHCIE€ C Y4YE€TOM TapMOHU3AINU
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUMN, MPUMEHSTh CTaHAapTh
AHTUKOPPYILMOHHOTO IMOBEICHUS

OK 07. CopgeicTBoBaTb  COXPAaHEHUIO  OKPYXKAIOIIEWM  cpensl,
pecypcocOepeKeHuIo, MPUMEHITh 3HAHUS 00 M3MEHEHUM KiIuMaTa, MPUHIUIIBI
OepeXJIMBOTO NPOU3BOJACTBA, S(PQPEKTUBHO JEUCTBOBATh B YpPE3BbIUYANHBIX
CUTYyaIUsIxX

Ilpogpeccuonanvnvie komnemenuyuu no npogeccuu 35.01.19 Macmep
Ca0060-NAPK06020 U NAHOWAPMHO20 CMPOUmeIbCcmea (6 Kauecmee npumepa).

IIK 2.4. ®opmupoBaTh KpOHBI IEPEBBEB U KyCTAPHUKOB.
IIK 3.1. Co3gaBaTh U 0QPOPMIISATH UBETHUKH PA3JIMYHBIX THUIIOB.



2. ®@oH/ OLIEHOYHBIX CPEACTB AJsl BXOJHOI0 KOHTPOJIS

BX0o1HOW KOHTpPOJIb COCTOMT W3 3aJJaHUM, YaCTUYHO B3SITHIX U3 OTKPBITOIO
6anka OI'D u BIIP mo maremaTtuke. Ha BeInmosHeHHEe 3a/laHU BXOHOTO KOHTPOJIS
naercs 1 akagemuueckuit yac (45 MUHYT).

BXxo1H0# KOHTPOJIB COCTOUT U3 2-X YacTel: 00s3aTEILHON U TOTIOTHUTEILHOM.

OO0s3aTenbHas 4YacTh COACPKHUT 3aJlaHUS MHUHUMAJIBHOTO 00s3aTE€IbHOTO
YPOBHSI, JOTIOJIHUTENIbHAS YacTh — 00Jiee CIOKHbBIC 3a1aHUs.

[Ipu BbITIOTHEHUHU 3alaHUN TPeOyeTCsl MPEeACTaBUTh XOJ PEIICHUS U YKa3aTh
MOJy4YeHHbIA OTBET. [IpaBUIbHO BBIMOJHEHHOE 3aJjaHue W3 00sA3aTEIbHOW YacTu
OIICHUBAETCS B OJWH OaJljl; MPaBWJIBHOE BBIMOJHEHUE 3aJaHUI JTOTOJIHUTEIHLHOM
4acTH OllEHUBaeTcs 3 Oaiamu uinu 1-2 Gayiamu 3a 4aCTUYHOE pPElICHUE.

banibl, mosry4eHHbIE 32 BCE BBINIOJHEHHBIE 3a1aHUs, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOANTbLHOU CUCHIEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 011 Noay4YeHUus OmMemKu
«3» (¥008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

OopaszoeamenvHule pe3yrvmamal, ROOEHcauue nposepke (Ia1emMeHmol):

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

3aoanusn 6x00H020 KOHMPOJiA

Oos13aTe/IbHAs YaCTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHvlil Oomeem u3 yemovlpex
NPeOI0HCEHHBIX.
1. (1 6amr) Packpoiite popMyIly COKPAIIEHHOTO YMHOKEHUS a2-b?;
A) a2-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [1nomanas TpeyrojbHUKA BBIUUCISAETCS IO PopMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
9

3. (1 6amwr) Kakoe U3 cieqyomux 4ucen 3aKIi04eHo Mexny yuciamu 17 u 8 .

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



4. (1 6amn) ansl rpaduku Gynkiuii. Kakas hopmya cooTBeTCTByeT rpaduky

3):

1) . 2) __ 3)

o] 1\ ol 1 ’ o] 1

1 9

2 ;B)y_x 8x—|—1l;B) x;l“)y=x+5.

Ilpu evinonnenuu 3adanuit 5-8 3anumume x00 pewieHus u NOJY4eHHbL
omeem.

I 11

5. (2 6anna) Beruncure 2 9

6. (2 6amna) Pemmre ypaBuenue X>-7X+10=0. Eciu ypaBHeHne umeeT 6ojee
OJIHOTO KOPHS, B OTBET 3aNUILINATE MEHBIIIUN U3 KOPHEM.

7. (2 6amna) I[lnomanb 3eMeNib KPECTHIHCKOTO XO3SIMCTBA, OTBEJICHHAS O]
MOCaAKy KYCTapPHUKOB M IIBETHUKOB, COCTaBJISET 24 Tra M paclpeneicHa MeEXIy
HUMH B OTHOLIECHHH 5:3. CKOIBKO FE€KTAPOB 3aHUMAIOT IBETHUKH?

8. (2 6anna) Beicora BH mapannenorpamma ABCD nenut ero cropony AD Ha
orpe3ku AH =2 u HD = 32. luaronans napasmienorpamma BD pasna 40. Haitngure
IJIOIIA/Ib MapaJiieorpaMma.

JlonoJJHUTEIbHAS YaCTh

Ilpu evinoanenuu 3adanusa 9 3anuuwiume Xxo00, 000CHOBAHUE PeUIeHUA U
ROJIYYEeHHbLIL OmeEem.

9. (3 6anna) Pp16070B MPOMIIBLT HA JIOAKE OT IPUCTAHU HEKOTOPOE PACCTOSTHUE
BBEPX I10 TCUCHUIO PEKH, 3aTeM OpPOCHII SKOPh, 2 4aca JIOBHJI PBIOYy W BEpHYJICS
oOpaTHO Yepe3 5 yacoB OT HavasIa myTemiecTBrs. Ha kakoe paccTosHUuE OT IPUCTaHH
OH OTIUTBLJI, €CJIU CKOPOCTh TCUCHHSI PEKH paBHA 2 KM/4, a COOCTBEHHAss CKOPOCTh
JIOAKHA 6 KM/4?

ITAJIOHBI OTBETOB:

Homep
3a/IaHUA

OTtBer b b B A 2.7 2 9 816 8







3. ®oHA OLEHOYHBIX CPEACTB VI TEKYLIEero KOHTPOJIs

Tekymunii KOHTpPOJIb MPOBOJATCA BO BPEMS aAyJAUTOPHBIX 3aHATHA 11O
MaTeMaTUKE B COOTBETCTBUM C y4eOHBIM IJIaHOM U pabouelt mporpammbl O/]
«Maremaruka» o BCEM paszeiaM MporpaMMbl. TeKyIuii KOHTPOJIb COCTOUT U3
JIBYX YacTei: TeOpETUUECKON U MpakTHuecKou. [Ipu 3ToM oOyuaroniyecs mnoyryqaror
JIBE OTMETKH.

TeopeTnueckas 4acTb MNPOXOAUT B (POPME YCTHBIX OTBETOB: OOYyYarOLIUECS
BBITSITUBAIOT MATh KapTOYEK C BOIPOCAMH, JAIOT IMOJHBIA OTBET (CO CIHMCKOM
BOIIPOCOB 00yYaIOIIMECs 3HAKOMSTCS B HaYaJle U3y4EHUs pa3ena).

IlIkana nepesooa 6a1106 6 ommemKu RO NAMUOANTLHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuuecKkue
60npocul
«3» (y008.) 3
«4» (xopouio) 4
«5» (omauuno) 5

3agaHus NpPaKTAYECKOW YacTu (KOHTPOJbHBIE PabOThl) YACTUYHO B3SATHI U3
oTkpbIToro 6anka EI'D u BIIP nmo maremaTuke.

Ha BbINOJIHEHHWE KOHTPOJBHOM paboOThl MO MaTemMaTuke pgaercs |
akajieMu4eckuit yac (45 MUHYT).

KouTtponbHas padoTa cocTout ux 2-x yacteid. B nepBoit yactu npejiaraercs
BBITIOJIHUTD 4 3a7]aHUs - BBIOpATh MPaBUJILHBIN OTBET U3 YETHIPEX MPEI0KEHHBIX.
Bo BTOpO# yacTu mpensiaraeTcs BHIMOIHUTH 6 3ajaHui - 0QOPMUTH XOJ1 PEIICHHUS U
3aMucaTh MOJTYUYECHHBIA OTBET.

3a mpaBWIbHOE BBIMOJIHEHUE JIO0OTO 33JIlaHUs MEPBON YaCTH O0yYaromuics
noyiydaeT oauH Oamna. [lpaBunbHOE BBHITIOJIHEHHME 3aJlaHU  BTOPOM YacTH
orieHuBaeTcs 2 OamnaMu uin 1 6aJiyIoM 3a 4aCTHYHOE pEIIeHue.

basnibl, noy4eHHbIE 3a BCE BBIMOJHEHHBIE 3aaHUs, CYMMHPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu nO NAMUOAINTLHOU CUCHEME

Ommemka Yucno 6annoes,
Heo0xo0umoe 011 noJIy4eHUus OmmMemKu
«3» (¥008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16




3.1 Ilpsamwire u nnockocmu 6 npocmpancmee

Oopaszosamenvusle pe3yromamal, noodexcaujue npogepke (31emenmol):

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

[IK 3.1
TeopeTuyeckne BONpPoOCHI:

1. Chopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIEC (PUTYPHI B TPOCTPAHCTBE.

3. [Tepeuncnure cnocoObl 3aaHusI MIIOCKOCTH.

4, [Iponomxkure Teopemy: «Ecnu ogHa U3 IBYyX MapajuleIbHBIX MPSIMbBIX
NEPHEHANKYJISIPHA IIIOCKOCTH, TO...)».

S. [Iponomxure TeopeMy: «Ecimm 1Be TmapauiesbHblE IIIIOCKOCTH
NIEPECEKAIOTCS TPETHEH, TO...».

6. CdopmynupyiiTe onpeniesieHne IBYrpaHoTo yTia.

7. Cdopmynupyiite onpenesieHne TPEXTPaHOro yria.

8. PackpoiiTe NOHATHE «yTOJ MEXIY IPSIMBIMID.

9. [lepeuncnrre B3aMMHOE PACHOJIOKEHHUE JBYX MPSIMBIX B IPOCTPAHCTBE

10. Kaxkwue nmpsiMble Ha3bIBAIOTCS MapauieIbHBIMU B IPOCTPAaHCTBE?

11. Kaxue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. IlepeuncnuTe B3aMMHOE pACHOJOKEHUE TPSAMONH M TUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiiTe MOHATHE «YTOJ MEXIY IPSIMOU U MIOCKOCTHIOY.

15. PackpoiiTe MOHATHE «TapaIeTbHOCTh MPSIMON U TUIOCKOCTIY.

16. PackpoiiTe MOHATHE «IIEPIEHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.

17.  Tlepeuucnure B3aMMHOE PACMOIOKEHUE JBYX TIIOCKOCTEN B
POCTPAHCTBE.

18. PackpoiiTe MOHATHE «yTOJ MEX]TY TUIOCKOCTSIMM.

19. PackpoiiTe MOHATHE «TAPATIETBHOCTD MJIOCKOCTEI.

20.  Packpoiite moHSATHE KIIEPIICHIUKYISIPHOCTD TIJIOCKOCTEM.

21. Kak HaliTu pacCTOSIHHE OT TOYKH JI0 MPSAMOM?

22. Kak HaliTu paccCTOSHHE MEXLy NPSIMbIMUA?

23.  Kaxk HaliTu pacCTOsIHUE MEXITY IIIOCKOCTAMU?

24.  Tlponomxute onpenenenue: «IlepneHANKYISp — 3TO. . .».

25. IIpomomxure onpenenenue: «HakmorHas — 3T0...».

26. IIpomomxure onpenenenue: «lIpoekmus HAKIOHHON — 3TO...».

27. Ilepeuncnure CBOWCTBA MAPAIENBLHOIO MPOSKTUPOBAHMUS.

28. IlpuBenurte mpuMepbl CHMMETPHUI Ha TIIOCKOCTH B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE.



29. IlpuBenure mpuMepbl CAMMETPHI B IPOCTPAHCTBE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE.
30.B dyem oTiHMuMEe MOHATUE «JIBHIKEHHUE)» OT MOHATUS ITOBOPOT»?

KourpoJabHast padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasuibHulL OMEEM U3 Uemblpex

nPeOI0IHCEHHBIX.

1. (1 6amn) PacimudpyiiTe KpaTKyro 3anuck: a€ .

A) Touka a IPUHAUICKHUT IJIOCKOCTU f; b) Touka a mpuHaISKUT IpsSMOu f3;
B) npsimast & mpuHaIeKUT TUIOCKOCTH f3; ') mpsiMas a mepecekaeT IIOCKOCTh f3.

2. (1 6amn) IIpsmeie AB u CJ] ckpemmBatorcs. Kakoe pacronoxeHue UMeroT
npsmble AC u BJ1?

A) mnapamnensHble; b) mnepnennukyisipueie; B)  ckpenmBarorcs; 1)
NIEPECEKAIOTCH.

3. (1 6amn) [Mnockoct « u f umerot 1 obmryto Touky. KakoBo ux B3anMHOE
pacrnomnoxxeHue?

A) mapamnensHbl; b) mepecekatorcs mo mnpsamoii; B) coBmamator; I)
CKPELINBAIOTCS.

4. (1 6amn) Eciu npsimasi, IpoBe€HHAs] Ha IJIOCKOCTH 4Ye€pe3 OCHOBAHUE
HAKJIOHHOM, EPIEHANKYIISIPHA €€ TPOEKIUH, TO OHA. ..

A) mnepneHAMKYJsSIpHa W CaMOM HakKJIOHHOW; b) mapamnenbHa u camou
HaKJIOHHOW; B) ckpemmuBaeTcsi ¢ HakJIOHHOW; [) mepneHAMKYJISpHA OCHOBAaHUIO
HaKJIOHHOM.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbBLU
omeem.

5. (2 6amnma) Yepes koHipbl otpe3ka AB u ero cepeauny M mpoBeneHbl
napasuielibHbIe TIPSIMbIE, MEPECEKAIOIINE HEKOTOPYIO TUIOCKOCTh B TOUKax A1, By u
M. Halinure nnmuny otpeska MM, eciin oTpe3ok AB He mepecekaer miIoCKOCTh U
eciu AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpameie AC, AB u A/l nonapHo nepnenaukyiasipusl. Haiiaure
otpe3ok CJI, ecmu AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 6amna) VI3 TOYkM K IJIOCKOCTH IPOBEACHBI JIBE HAKIOHHBIC. Haiimure
JUTHHBI 00IIIET0 IePIEHANKYIISIPa, €CITH MPOSKIIUNA HAKIIOHHBIX OTHOCATCS Kak 2:3 1
JUTMHBI HAKJIOHHBIX paBHBI 23 cM 1 33 cMm.

8. (2 6amma) Haueptuts kyo ABCJIA1B1C1/1;1. [TocTtpouts Touky KEAB, TOuky
MeJl/1:C, otpe3ok PEEA1B1C;.

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinoanenuu 3aoanua 9 3anuuwiume xo0, 000CHOBAHUE pPeUIeHUA U
NOJIY4eHHbLIL OmeEent.




9. (3 6anna) Pa3ouTk nBeTHUK Kpyrioi ¢hopmel (R=2 M) Ha yacTH pazauyHOMN
wionaay. PaccuMTarth KOJMYECTBO CaXXEHIIEB ILIBETOB ISl Ka)JOTO CEKTOpa.

OdopMuUTh cXeMy 1IBETHUKA. HaHEI/IMepI

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHuA
OtBer B B b A 7,1 15 9 - -




3.2 Koopounamut u éexkmopul

Oopaszosamenvusle pe3yromamal, nod1excaujue npogepke (31emenmot):

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

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

[IK 3.1.
Teoperuyeckne BONPOCHI:
1. M3 yero cocTOUT NpsAMOYTOJIbHASL CUCTEMA KOOPAUHAT B
MIPOCTPAHCTBE?
2. Ecnu Touka J1eKHUT B INTIOCKOCTH X)), Kakasi KOOpAUHATa y Hee
HyJeBas?
3. [IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOpPAs JIEKUT HA OCH Z.

4 PackpoiiTe noHsATHE «BEKTOP».

5 Kak HailT KOOpJINHATHI BEKTOpA?

6. [Iepeuncinre U pacKporTe IIpaBUia CI0KEHUS BEKTOPOB.
7 Kakune BEKTOpBI Ha3bIBAKOTCS KOJUIMHEAPHBIMU ?

8 Kakue BEeKTOpBI Ha3bIBAOTCS MEPIEHANKYISIPHBIMU ?

9 UeMy paBHO CKAISIPHOE TPOU3BEICHUE BEKTOPOB?

10. Kak HaliTu BEKTOPHOE NMPOU3BEICHUE BEKTOPOB?

11. UYemy paBeH yroi Mexay BEKTOpamu?

12.  TlpuBenute mpumep MaTPUIIBI 2X2.

13. IlpuBenute mpumep MaTpHIlbl 3%3.

KonrpoabHas padora

Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuUNbHLLIL OMEem U3 UYemblpex

NPeOI0HCEHHBIX.

1. (1 6amm) Jdanst Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3
HHUX JIEKAT HAa KOOpAUHATHOM nipsiMmoit Oy?

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

2. (1 6amn) Kakue u3 Bexkropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBJITFOTCS] € TUHUYIHBIMU ?

A)a;Bb)c;B)B; 1) p.

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

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

4. (1 6amn) Jlansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuiHOl Kakoro
oTpeska siBisiercst Touka M(0,3,4)?

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




Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 Oamma) Hamwer Bektopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckamsipHOe
MIPOU3BEIICHUE BEKTOPOB.

6. (2 Oamma) Ilpm Kakux 3HAUEHUSAX 1 BEKTOPHl a (4,n,2), é(1,2,n)
HepPIEHANKYIISPHBI?)

7. (2 Gamna) Jlanwsr BexTopwl a(-6,0,8), B(-3,2,-6). Haiinure kocuHyc yria
MEXIy BEKTOPAMHU.

8. (2 6amna) [oxaxute, yto uerbipéxyroabHuk ABC] saBisercs pomOom,
eCIIU:

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

JlonoJIHUTEIbHAS YACTh
Ilpu evinoanenuu 3adanua 9 3anuuwiume x00, 000CHOBAHUE pPeuleHUs U
HOJIYYEeHHbLIL Omeem.
9. (3 Gamma) MakeTr KIyMOBI TpEICTaBlIEH Ha KOOPIWHATHON IUIOCKOCTH.
Haiinure mmomanps KIyMOBl (YeTBIPEXYTOJIbHUKA), BEPUIMHBI KOTOPOI'O HMEIOT
KOOP/IUHATEI (8;0), (10;8), (2;10), (0;2).

10—

[ ] T T

o & 10 =

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3alaHuA
OrBer B B A B -30 -1 -3/7 - 68




3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
JIP6 1, IP6 3, JIP6 5, /1PO 14.

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

TeopeTnyecKye BOIPOCHI:

1. Uemy paBeH yroi B OJJMH pajuan?

2. B kakux 4yeTBepTAX TPUTOHOMETPUYECKOTO Kpyra (yHKIHUS y=Sinx
MPUHUMAET MOJIOXKUTENbHbBIE 3HaYeHUs?

3. B kakux 4yeTBepTAX TPUTOHOMETPUUECKOTO Kpyra (PyHKIHUS y= COSX
MPUHUMAET OTPULIATEIIbHBIC 3HAUCHUS?

4, [Iponomxute onpenenenne: «CHHYC OCTPOro yria — 3TO...».

5 [Tponomxure onpenenenue: «Kocunyc ocTporo yria — 3710...».
6 [Iponomxkute onpeneneHue: « TaHreHC OCTPOro yriia — 3T0...».
7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.

8 Yemy paBHO mpousBeacHHE tgX*Ctgx?

9 Yemy paseH Sin(2x)? ChopMynupyiTe mpaBUIO BEIYUCICHUS.

10. Yemy paBen c0S(2x)? ChopmyupyiTe MpaBUiIO BHIYUCICHHUS.

11. Ilepeunciute TPUrOHOMETPUUYECKHE (PYHKIUU, YKAKUTE UX IEPHUOIBI.

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

13. emy paBeH nepuoa GYHKITUU y=cos(X/4)?

14.  Omnpenenute ob6aacTh 3HaYCHUS PYHKIINHA y=3c0S(5X)?

15. Ilepeuncnure criocoObl pelIeHUs] TPUTOHOMETPUUYECKUX YPABHEHHM.

16. PackpoiiTe anropuTM pemieHus OJHOPOJHBIX TPUTOHOMETPUUYECKUX
YPaBHEHUM NIEPBOrO MOPSAAKA.

17. PackpoiiTe anropuTM peEHieHHs OJHOPOJHBIX TPUTOHOMETPUUYECKUX
YPAaBHEHUM BTOPOTO MOPSIJIKA.

KoHTpoJsbHas padora
Oo0s13aTe/IbHAs YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEemM U3 UEMbPEX

NPeOI0HCEHHBIX.

1. (1 6amn) B AABC sinCZ%. Kaxkas n3 cTOpoH sBIIIETCS THUIIOTEHY 301
AABC?

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

2. (1 6amn) Yriom Kakoii yeTBepTH sBsieTcst yroa oa=400°?

A)LB)ILB)IHET) IV,

3. (1 6amn) Kakue u3 QyHKIMI SABASIOTCS YETHBIMU?

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

4. (1 6amn) Kakue U3 grcen sIBISIOTCSA KOPHEM YPaBHEHUS COS X = %?



T[' —E' :E' :2_77:
A)X—E,B)X 3,B)X 2,F)X 3

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJAYYEHHbL

omeem.
5. (2 6amna) Beraucnure: sin% + COS g

. V2 . V2
6. (2 6anma) Haiinute 3HaYCHNUE BBIPKCHUS 4arccos7 - 4arcsin(— 7)

7. (2 6aimna) Jlokaxure TOXKACCTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6anna) Pemure ypasHenue: Sin? x - 4 sin x + 3 =0.

JIOOJTHUTEJIbLHAA YACTh

Ilpu evinoanenuu 3aoanua 9 3anuuwiume Xxo00, 000CHOBAHUE PeUieHUA U

ROJIYYEeHHbLI OMmeent.
9. (3 6amta) Pemute cuctemy ypaBHEHUI
x+y=m
{sin x+ siny = 2.
ITaJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aiaHus
OtBer b A B b 1 2 - | S+ 2m, | G+2m; ]
ne 7 27n),
neZz




3.4 IIpou3eoonan ¢pynkyuu, ee npumenenue

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):
JIPG 1, JIP6 4, JIP6 6, /1PC 14.

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

IIK 3.1.
Teoperuyeckne BONPOCHI:

1 IIponomkure onpenenenue: «IlocaenoBareabHOCTD — 3TO. .. ».

2. [TpuBenute npumMep apupMeTHIECKON IPOrPECCUH.

3 [IpuBenuTe npuMep reOMETPUIECKON IPOIPECCHUH.

4. [TpuBenure mnpumep OECKOHEUHO YOBIBAIOUIEH I'€OMETPUUYECKOM
IIPOTPECCHH.

S. [Iponomxute onpenenenue: «lIponsBoanas — 31o...».

6. Packpoiite reoMeTpuyecKrii CMBICT TPOU3BOIHOM.

7. [Iponomxute onpenenenue: «KacarenbHas — 3TO...».

8. Packpoiite (pu3ndeckuil CMbICI TPOU3BOAHOM.

9 [lepeunciure npaBuiIa BBIYUCIECHUS TPOU3BOIHbIX.

10. UYemy paBHa nmpou3BOJHAs CTEMICHHON (YHKITHH?

11. Yemy paBHa npOW3BOAHAS MPOU3BEICHUS?

12. Yemy paBHa NpoU3BOAHAS YACTHOIO?

13. Yemy paBHa mpOU3BOAHAS CIIOKHOU (PYHKITUN?

14. CdopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIUH.

15. Cdopmynupyiite npusHak yobIBaHUS (QyHKIIUU.

16. CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (DYHKIIHH.

17. CdopmynupyiiTe npu3HaK TOYKH MUHUMYMa (QYHKIIHH.

18. CocrtaBbTe aNTOpUTM pEIICHUS 33]a4 Ha HAX0XJACHUS HauOOJBIIIETO U
HAaMMEHBILIET0 3HAaUeHHs (PYHKIMU HA OTpe3Ke?

19. CocrtaBbTe anTOpPUTM KCCIEIOBAHUS U TIOCTPOSHUs rpaduka QyHKINN
C IOMOIIBIO MPOU3BOTHOM.

20. Kak HaliTh BepTUKAIBHYIO aCUMITTOTY Trpaduka GyHKIIN?

KonrpoabHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npPaAGUILHLIIL OMEEmM U3 YemMblpex

NPeOI0HCEHHBIX.

1. (1 6amn) Yemy paBHa mpon3BoaHas GpyHKIHUH y=COS°X?

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

2. (1 6ann) o xakoi u3 GopMyJ1 BHIYUCISIETCS IPOU3BOIHAS TPOU3BEICHUA?

A) (u+v)=u"+v’; B) (uv)’=u'v+tuv’; B) (%) —uv-uv .
D)(f(g(x)=f"(g(x))*g"(x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x% — 6x +4. Bribepute

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

vz



4. (1 6amn) Ha pucynke m3zoOpaxkeH rpaduk npousBogHon ¢yHkimu f(X),
onpenesnieHHo Ha uHTepBasie (—10; 8). Haiiaute KOIMYECTBO TOYEK MaKCUMyMa
byukiun f(X) Ha oTpeske [—9;6].

)

A)5;b)4;B)2; TN 3.

Ilpu eévinonnenuu 3adanuit 5-8 3anumiume x00 pewienus u NOJIYYEeHHbLI
omeem.
5. (2 6amma) MarepuanbHas TOYKa JABUXKETCS MPSMOJUHEMHO IO 3aKOHY

x(t) = =" +61" — 41" + 51 =5 (rme X— paccTrosiHWE OT TOYKH OTCYeTa B
MeTpax, t— Bpems B CeKyH/Iax, M3MEPCHHOE C Hadana JBwkeHus). Hainute ee
CKOpOCTH (B M/C) B MOMEHT BpemeHu [ = 3 C.
6. (2 6ama) Ha pucynke nzoopaxén rpaduk ¢pynkmuu Y = f(X) n kacareiapHas
K HEMy B TOUKe ¢ abcuuccoit Xo. Haiimute 3Hauenue npousBoaHoi pynkmm f(X) B
TOYKE Xp.
YA

3

o1 /3

(x=2)(x+3) >0
(x—8)

8. (2 6amna) Uccnenosars Gynkuumio f(x)=x® — 3X U HOCTPOUTH €& rpaduk.

7. (2 6anna) Permmre HepaBEHCTBO:

JdonoHuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO6aAHUE pPEUIEHU U
ROYYeHHbLIL Omeemn.

9. (3 6aya) ®upme «CagoBoI» BEIACIAIOT yUACTOK 3eMJIM Mtomaaso 100 M2,
[IpensararoT yeThlpe yyacTka pa3Hbix pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
y4acTOK 0J100puUT AUPEeKTOp hupMbl « CagoBOI», YUUTHIBASI, YTO HEOOXOAUMO Oy IeT
MOCTaBUTh 3a00p MO NMepUMeTpPy?




ITAJOHBI OTBETOB:

Homep 1 2 6 7 9

3aJaHus

OtBer B b 1,25 | (-3; 2), 10x10
(8;

+00)




3.5 Muozozpannuku u mena spauwieHus

Oopaszosamenvusle pe3yromamal, nod1excaujue npogepke (31emenmot):
JP6 1, IP6 6, JIP6 9, JIP6 10, /1P6 11, JIP6 12, /1P6 14.

NPy 1, APy 12, 1Py 13, JIPy 14, [IPy 15, [Py 16, JIPy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[IK 2.4, [IK 3.1.
TeopeTuyeckne BONpPoOChI:

1. [Iponomkure onpeneneHue: «MHOTOrpaHHUK — 3TO. ...

2. [Iponomwxkure onpenenenue: «Ilpusma — 3t1o...».

3. [Iponomxure onpeaenenue: «lIpsIMOYTONBHBIN MapajuieIenune] —
3TO...».

4, [Iponomxute onpenenenue: «Kyd —a3t1o...».

S. [Iponomxute onpenenenue: «llupamuaa — 370...».

6. ChopmynupyiitTe  CBOWCTBO O  NPOTHUBOJIEKAIIMX  TPaHAX
napajuienenuneaa.

7. CdhopmynupyiiTe CBONCTBO O IMAroHaIsX Napajuieaenunea.

8. CdhopmynupyiiTe CBOMCTBO O JAMAaroHadd M JMHEWHBIX pa3Mepax
IPSIMOYTOJIBHOTO Mapalieenuneaa.

Q. Kaxkast mpu3ma Ha3bIBaeTCs NpsIMOn?

10. Kaxkas nmpu3ma Ha3bpIBa€TCA MPABUIIbHOMN?

11. PackpoiiTe NOHSATUE «IIpaBUIIbHAS TUPAMHUJIA.

12.  Yro Takoe anodema npaBUIbLHON TUPAMUJIBI?

13. B deMm oTiMYMe TONHONH TOBEPXHOCTH TMPHU3MBI OT TIOJHOU
MOBEPXHOCTU TUPAMUIbI?

14. CdopmynupyiiTe TeopeMy O BBIUHUCIEHUM OOKOBOW MOBEPXHOCTH
MPSAMOU MIPU3MBI.

15. Cdopmynupyiite TEOpeMy O BBIYMCICHUU OOKOBOM IMOBEPXHOCTH
PaBUILHOM MUPAMUIBI.

16. HaszoBute mpeameTsl U3 Bamiel MpodecCHOHATBHON MeATeTbHOCTH,
KOTOpbIE€ UMEIOT (POPMbI MHOTOI'PaHHUKOB.

17. Kakue MHOTOrpaHHMKHM Ha3blBalOTCA MpaBWibHbIMU? [lepeunciure
IIpaBUJIbHBIE MHOIOTPAaHHUKH.

18. IIponmomxure onpenenenue: «lummHmap — 31o...».

19. IIpomomxute onpenenenue: «Konyc — 31o...».

20. IIpomomxwute ompeneneHne: «Y CEUSHHBIA KOHYC — 3TO...)».

21. IIpomomxure onpenenenue: «lllap — 3T0...».

22. Yro sBNsAeTCS BBICOTOM yCEYEHHOTO KOHYca?

23. UYto sABNAETCS OCEBBIM CEUEHHEM LUJIMHIApA, KOHYCa, yCEYEHHOTO
KOHyca, mapa?

24.  Tlepeuncnute eqUHUIIBI U3MEPEHUS TUTOMIAAHN, 0ObEeMa.



25. Yemy paBHO OTHOIIEHHUE TIJIOIIAICH MOBEPXHOCTEN OTOOHBIX PUTyp B
IPOCTpPaHCTBE?

26. UYewmy paBHO OTHOIIICHHE O0OHEMOB MOJIOOHBIX (PUTYDP B IPOCTPAHCTBE?

27. HazoBute mpenMeTsl U3 Baiield MPOPECCHOHAIBHON IESTEIBHOCTH,
KOTOpbIE UMEIOT (DOPMBI TEJT BPAILICHHUS.

KoHTpoabHas padora
Oo0s13aTeIbHAS YaACTh
Ilpu pewenuu 3aoanuni 1-4 3anumwiume npasunbHuIL OmMeem U3 uemvlpex

nPeOI0IHCEHHBIX.

1. (1 Gamn) B kakux eguHUIIAX H3MEpSETCS IUIOMIAb ITOBEPXHOCTH
MHOTOIpaHHUKA?

A) B rpanycax; b) B Merpax; B) B kBampaTHbIXx MeTpax; [') B JBYrpaHHBIX
rpamycax.

2. (1 OGamm) Ilmomans OGOKOBOM MOBEPXHOCTH MPU3MBI BBIYHCISETCS TIO
bopmyie:

A) S=Seox + 2 Soci-; B) Seox =Pocs™H; B) S= Bgox + S Socu; I') SO0k =2Poc™H.
3. (1 6amr) Yto SBASETCS OCEBBIM CEUCHHEM YCEUECHHOTO KOHYca?

A) paBHOOeIpeHHbIH TpeyroiabHuk; b) paBHOOenpeHHas Tpaneuus; B)
MPSIMOYTOJILHUK; ') IpsIMOYTOJIbHAS TpaneIusl.

4. (1 6amn) Kakas ¢durypa monydaercs NpH BpalleHHUH TPSIMOYTOJBHOTO
TPEYTOJIbHUKA BOKPYT OJIHOTO U3 CBOMX KAaT€TOB?

A) xonyc; b) yceuennsiit konyc; B) mupamuna; I') yceuennas nupammua.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbBLU
omeem.

5. (2 6amna) Pebpo ocHOBaHUS MPaBUIIBHON TPEyroJbHON NMUpaMHUAbl 3 M,
anogema 6M. Haiinure miomaas O0KOBOW MOBEPXHOCTH TUPAMUIBI.

6. (2 6amna) Jluaronanb Ky6a paBHa V/588. HaiinuTe ero oobem.

7. (2 6anna) IIpaMOYTOABHUK CO CTOpOHAMHM 8CM M 3CM BpaIlaeTcs BOKpPYT
Oonbuieit croponbl. Haiinure o0beM, miioniaan 60KOBOW M MOJIHON MOBEPXHOCTEH
MOJIyYEHHOTO TeJa.

8. (2 6anna) BeruucauTh NOBEPXHOCTh KPOHBI KYCTapHUKA, UMEIOLIETO popMy
mapa paauyca 0,5 M. B oTBeT 3anuimmTe 4yncio, JEIEHHOE Ha TT.

JdonoJiHUuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO6aAHUE pPeUleHU U
ROYYeHHbLIL Omeem.

9. (3 6amna) Co3aarh MoJIeTh KITyMOBI, UMetoiei GopMy KOMOUHUPOBAHHOTO
re€OMETPUYECKOTO TeJa, BBITOJHUTH HEOOXOAMMBIE pacyeThl (IUIomaib, 00bEM,
KOJIMYECTBO U BHJIbI CAKEHIIEB).

[Tpenmnonaraembie MOJENU KITyMO:




JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7

3a1aHuA

OtBer B b b A 27 2744 | 72,
48 Tt;
64




3.6 Ilepeooopasnan pynkyuu, ee npumenenue

Oopa3zosamenvHble pe3ynvmamol, nooaedHcaujue nposepke (InemMeHml):

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

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

Teoperuyeckne BONPOCHI:
[Mponomxute onpenenenune: «Pynkuus F(X) Ha3pIBaETCS ... )».
PackpoiiTe reoMeTpU4EeCKUi CMBICI ONPEIETIEHHOr0 HHTErpaa.
[Iponomxute onpeaenenue: «KpuBoamHeWHas Tpaneuus — 3T0. . ).
Cdopmynupyiite popmyny Herotona-JIeitonuiia.
B uem 3akirouaeTrcs o0l BUJ BCeX MEPBOOOPAZHBIX?
[Iepeuncinre npaBuiIa BEIYUCICHUS HHTETPAJIOB.

oSk wdE

KourpoanHas padora
Oo0s13aTeIbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguUIbLHLII OMEEmM U3 YemMblpex

npeofw.)fceuubtx.

1. (1 Gamn) [Jna xaxoi wm3 ¢yHkumii ¢ynxmus F(x)=x3-3x%+1 sBisercs
nepBoOOpa3HOit?

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 6amn) Jlana pynxnus f(x)= 3x%+1. Uemy pasua F(1)

A)2:B) 4, B)6:T) 1.

3. (1 6amr) O6mmMi BuI BCeX epBOO0Opa3HbIX st f(x)=sinX?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6aur) Berunciure onpeieeHHbIi HHTETPAT [ 12 xdx.

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

Ilpu eévinonnenuu 3adanuit 5-8 3anumume x00 pewienus u NOJAYYEHHbL
omeem.

5. (2 6amna) Seagerca mu F(x)=x3-3x+1 nepoobpasHoil a1 (GyHKIMU
f(x)=3(x?-1)?

6. (2 6anna) 3anaiite nepBoodpasHyo F(x) ans pynxuuu f(x)=3x-2x, ecan
U3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucynke nzoopaxen rpadpuk ¢pynkiuu Y=Ff(X), onpeaenénnoit
Ha uHTepBaye (—3; 11). Halinure naumensinee 3nadenne ¢yHkiuu f(X)Ha orpeske
[2;9,5].



ST, 1\
) __/ ‘-,‘1|1 7
AT '\J[

8. (2 0amma) Ha pucynke u3oOpakeH rpaduk Hekotopoit (pyukumu Y=Ff(X).

[
-
i

2]

. 5
[10yb3ysICh PUCYHKOM, BBIYMCIIUTE OTpPEIEIEHHBIA HHTErpa [ i (x)dx.

YA

4 y=f()

o s e e e s e
) e s e s s e s

=Y

JonoaHuTe1bHAs YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE pPeUleHUs U
NOJIYYEeHHbLIL Omeem.
9. (3 6ayna) Beraucuth mioiaib KIyMObl, IEPUMETP KOTOPOM OrpaHUYUBAIOT
muHun y=0, y=x, y=-2x+6. Pemuts nB8yms cnocobamu. CrenaTh 4epTeK.
JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer r A b r aa | X*-x*+4 | -3 12 3




3.7 Cmenenu u kopnu. Cmenennasn Qynkyus

Oopa3zosamenvHble pe3ynvmamol, nooaedHcaujue nposepke (InemMeHml):
JP6 1, AP6 2, IP6 3, JIP6 5, JIPG 6, /IPG 14.

APy 1, IPy 5, JiPy 6, Py 7, JIPy 8, Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyecKkne BONPOCHI:

1. Chopmynupyiite onpeaesieHue CTeneHHON QyHKINU.

2. [Tepeuncnure cBoicTBa cTeNEHHON (DYHKIUU C LEIbIM IIOKA3aTEIIEM.

3. [lepeuncnure CBOMCTBA CTENEHU C ACHCTBUTEIBHBIM ITOKA3ATEIIEM.
[IpuBenuTe NpUMEPBL.

4, [lepeuncnure cBOWCTBA KOpHS HarypaiabHOM creneHu. [IpuBegure
PUMEPHI

S. Ha 4ro HeoOxomumo oOpaTUTh BHUMaHu€ NP  pEUICHUU
VPPALMOHAIBHOTO YPABHEHHS YETHOW CTENEHN?

6. Yemy paBeH KOPEHb YETHOM CTEIIEHU U3 OTPULATEIBLHOIO Yncia’?
[IpuBenure npumep.

7. Yemy paBeH KOPEHb HEUETHOW CTENEHW M3 OTPULATEIBHOIO 4ucia?
[IpuBenute npumep.

8. Ha 4yto cTtout 0OpaTUTh BHUMaHHUE MpPH PEIICHUH UPPALUOHAIbHBIX,

JIpOOHO-pallMOHAIBHBIX YPABHEHUI U HEPABEHCTB?

KourpoJanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaGUILHLIIL OMEEmM U3 YemMblpex

nPeodI0HCEHHBIX.
1. (1 6amn) Mexay KakuMu JByMsl HATypajibHBIMHU YHCIAMU HAXOJUTCS

ancno /19?
A)19u20;b)2u3;B)18u19;1)3 u4.
2. (1 6amn) Onpenenure KOpeHb ypaBHeHUs X°=125
A)3.;b)-3;B)-5,T) 5.
3. (1 6amn) Pacnionoxute B mopsIKe BO3pACTAHUS YnCTa: 2; ?{/?, V17

A)2;3/5; V17;5) 2; Y17, 3/5; B) 3/5; 2; Y17, 1) ¥17; 2; V5.
4. (1 6amn) YMHOXkas yKciia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. ..?
A) ymHoxaeM; b) nenum; B) cknansiBaem; I') oTHUMaeM.

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewienus u NOJAYyYeHHbL

omeem.

5,58 . ,2,9

a -a
7648

5. (2 6amna) HaiinuTe 3HaueHUE BBIpAKEHUS npu a=7/.



(VI2+VB)®

Ny 10++96

6. (2 6anna) Halimute 3HaueHNE BBIPAKEHUS T .
7. (2 6amra) Paccrosane or HaOMIOmaTeNs, HAXOAMIECTOCsS Ha HEOOBIION
BbICOTe N KMjoMeTpoB Haj 3eMJIEH, 10 HAOJFOJaeMOMl WM JIMHHA TOPH30HTA

BBEIYHUCTIACTCS 110 (hopMyIie I=x ZRh, rae R=6400 km — paauyc 3emuu. C Kakoit
BBICOTHI TOPU3OHT BHUJEH Ha paccTosHuM 48 kuiaomeTpoB? OTBET BbIpa3uTe B
KWJIOMETpaX.

8. (2 6ayuta) Pemure ypasuenue Y —32-x=2.

JlonmoJIHUTEILHAA YACTh
Ilpu evinoanenuu 3aoanua 9 3anuuwiume XxXo00, 000CHOBAHUE pPeUieHUA U
NROJIYYeHHbLIL OMEem.
y =+x

9. (3 6anna) Pemmre rpaduyecku cuctemy ypaBHEHUI: { y=x

ITAJIOHBI OTBETOB:

Homep | 1 2 3 4 5 6 7 8 9
3aJJaHUA
OrBer B T B B | 49 | 2 | 018 | -36 | (1;1)




3.8 Ilokazamenvnasn pynkyus

Oopaszosamenvusie pe3yromamul, nodexcaujue npogepke (I1emMennol):

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

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

TeopeTnyecKye BONPOCHI:

1. Chopmynupyiite ornpeesieHue MoKka3aTebHON (QYyHKIIUH.

2. [Tepeuncnaure cBOMCTBA MOKa3aTEILHON (DYHKITUY.

3. [lepeuncnure ciocoObl pelieHus MOKa3aTeNbHbIX YPABHEHUH.

4, ChopmynupyiiTe npaBuiio peuIeHUs NPOCTEHIINX IMOKa3aTEIbHBIX
HEPABEHCTB.

S. B uewM 3axmrouaetcs rpaduyueckuii crnocod penieHus: ypaBHEHH.

6. IlpuBenute mnpumep GYHKIUMOHAIBHOM 3aBUCMMOCTH TMOKa3aTEIbHOM
(GYHKIIUU U3 peaibHON JKU3HHU.

KoHTpoJanHas padora

Qos3aTe/bHAsA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEmM U3 UYEeMblpex

nPeOI0IHCEHHBIX.

1. (1 6amn) Ilpu kakoMm 3HaueHuu a GyHKIMS y=a* ObIBacT Ha BCEH 00JacTH
onpeaeaeHus ?

A)a==; B)a=8,25; B)a=: I') a=V3.
2. (1 6ann) Ha pucynke n3o0paxén rpaduk gpyukiuu suaa f(x)=a*. Haiigure

3nauenue f(2).
YA

.

o]
A) 25.; b) 5; B) 32; I') HeT BepHOro OTBETA.
3. (1 6amr) OynkIMs 3anana GopmMyIioi: f(x)Z(%)x . Uemy pasHo f(-2)?
A)—=: B)-4;B) 4. 1) V2.

1 x—13

— =3.
4. (1 6amn) Kopenb ypaBHeHUs (9) ?
A)12,5;b5)13; B) 14; ') 15.



Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 6amna) Haiigure kopens ypaBHeHus 3X2-5*3¥=12

6. (2 6amta) CKOJIBKO LIENBIX PEIIEHN UMeeT HepaBeHCTBO 1 <7%1<49?
— 25—8x—x2
7. (2 6anna) Hailiiure ToOuky MakcuMyMa (pyHKIIUH Yy )
8. (2 Oamma) B xome pacnaga paauoakTUBHOIO H30TOINA €ro macca

_ —t/T
m(t) =mgy-2"""",
YMEHBIIAETCS 110 3aKOHY r7e Mo — HavaJbHAs Macca M30TOlla,

t— Bpems, mpoulenniee oT Ha4aJbHOTO MOMEHTa, | — Iepuo] noiypacnajga. B
HavyaJIbHBI MOMEHT BpeMeHM Macca u3orona 184 mr. Ilepuon ero momypacnana
cocraBnsieT 7 MuH. Haiiaure, yepe3 cKoJIbKO MUHYT Macca u30Tomna OyAeT paBHa
23 mr.

JIOMOJTHUTEILHAA YACTh
Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE peUieHUA U
HOJIYYEeHHbLIL Omeem.

—2x=0
9. (3 6anna) Pemmre rpaduuecku cuctemy ypaBHEHUI: {J; _or_
JTaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

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




3.9 Jlozapugpmot. Jlocapugpmuueckan pynkyusn

Oopaszoseamenvusie pe3yromamul, nooexncaujue npogepke (I1emMennol):

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

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

TeopeTnyecKye BONPOCHI:

1. Chopmynupyiite onpeaeneHue JorapupmMuyeckoit GyHKINH.

2. [lepeuncnure cBOMCTBA JorapuPMudecKon PyHKIIUHN.

3. [Iponomkure onpenenenue: «Jlorapudm —31o0...».

4.  Yemy paBeH Jorapudm npou3BeieHus?

S. Uemy paBeH jorapudm 4aCTHOTO?

6. [IpuBeauTe mpuMepbl JorapuMUUYECKON CIUpaId B MPUPOJIE U B
OKpY>KaroIleM MUpE.

7. Ha 4to cTouT 00paTuTh BHUMaHUE NPU PEIICHUH JTOTapu(PMUUECKUX U
YPaBHEHUU U HEPABEHCTB?

6. [lepeunciure cnocoObl peteHus Jorapu(PMUIECKUX YPaBHEHUN.

1. ChopmynupyiiTe mpaBuiIo pelieHUs MPOCTEUIINX JIOrapupMUUECKUX
HEPaBEHCTB.

8. B yewm 3akmtouaercs rpaduueckuii cnocod pelieHus ypaBHEHUH.

6. [lpuBenure npumep (QYHKIIMOHATHLHOW 3aBUCUMOCTH JIOTapU(PMUUYECKOM
GyHKIUN U3 peaTbHOM KU3HU.

KourpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguUILHLIIL OMEEmM U3 YemMblpex

nPeoOI0HCEHHBIX.

1. (1 6amn) Kakast u3z pyHkuuii Bo3pacraet Ha Bcelt 00y1acTu
onpeaeneHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x3; I) f(x)=log1 x.
2

2. (1 6amn) Ykaxure obnacts onpenenenns pyHkuuu f(x) = 1g 2):73

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

3. (1 6amn) Pacnonoxuts B mopsxe Bo3pacTanus: log, s 4; logg 5 0,4,

lo L
8o,5 7

1 1
A) logos 4; 10gos 0,4 ;108057 ; B) logg s 410805 ;10805 0,4

1 1
B) log s " logps0,4;logps4; I')loggs 0,4;logg s " logg 5 4.

4. (1 6ann) Halizure KOpeHb ypaBHEHHUS logy(5 —x) =2.
A)11;B)-11; B) -3; T) 3.



Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 6anna) Onpenenure 3HaUeHUE BhIpaxeHus logg 2 + logy 3 + 210824,

6. (2 6amta) Ykaxxute HaMMEHbIIIEE 1IEJI0€ PEIICHNE HEPABEHCTBA!

log;(6x — 4) > 2.

7. (2 6anna) Haiigure Touky Mmakcumyma (pyHKIUN
y=8In(x+7)—8x+3.

8. (2 Oamma) Jlms oOorpeBa TMOMEIICHUS, TEMIIEpaTypa B KOTOPOM
nojanepxxuBaercss Ha ypoBHe T,=15° uepe3 paaumaTop OTOIUIEHHS MPOIYCKAIOT
ropsiuyio Boay. Pacxon mpoxoasiei uepe3 TpyOy paauatopa Bojasl m = 0,6 Kr/c.
[Ipoxonst mo TpyOe paccTosiHUE X, BOJA OXJIAXKIAACTCS OT HAYAJIbHOM TeMIlepaTyphl

cm TB - T]‘[ B *
x = o—log L e =4200——
T3=91° no Tremmepatypsl T, mpuuém T'—Tu ppe kr-°C —
Br
Y =28—
TEIUIOEMKOCTh BO/IBI, M-° C — kosddunment Temnoobmena, a & = 0,8 —

noctosiHHasi. Haiinure, 1o kakoil TeMrepatypsl (B rpamycax Llenbcus) oxmaaurcs
BOJIa, €CJIM JJIMHA TPYOBl paguaropa paBHa 144 m.

JIOMOJTHUTEILHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuuwiume x00, 000CHOGAHUE peuleHUs U
HOJIYYEeHHbLIL Omeem.

9. (3 6aa) Permmre rpaduuecku cuctemMmy
. v+ 2x =log3 135 —log3 5
ypaBHeHI/II/I.{ 2y —3x =6 :

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHHSA
OtBeT A r A b 5 3 -6 34 | (0;3)




3.10 Muoswcecmea. Inemenmul meopuu 2pagos

Oopaszosamenvusle pe3yromamal, noodexcaujue npogepke (31emenmol):

JIPG 1, JTPG 2.

TPy 1, JIPy 2, JIPy 3.
OK 1, OK 4, OK 6, OK 7.
TK 3.1

Teopernueckne BONPOCHI:
CdopmynupyiiTe onpeaesieHne MHOKECTBA.
[Iponomxkure onpeneneHue: «OO0beTUHEHNE MHOXKECTB — 3TO. ..)».
[Iponomxkure onpenenenue: «llepeceuenne MHOXECTB — 3TO. .. )».
[Iponomxkure onpeneneHue: «Pa3HOCTE MHOXKECTB — 3TO...)».
N3o00pa3ure oObequHEeHNE JBYX MHOXKECTB Ha Kpyrax Dumepa.
N300pa3ute nepecedyeHne Tpex MHOKECTB Ha Kpyrax Dumepa.
Chopmynupyiite onpenenenne rpada. Uto Ha3bIBaeTCs BEPUIMHOM,
pebpom rpada?
8. Kak HaiiTu cTereHb BepIIuHbI rpada’?
9. HazoBuTe OTIMYHTENbHBIE YEPTHI MOJTHOTO U HETIOJIHOTO rpadoB.
10.HazoBuTe OTIMYUTENTBHBIE YEPTHI CBSI3HOTO U HECBSA3HOTO rpadoB.

NoakrowdE

KourpoanHas padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguUILHLIIL OMEEmM U3 UYemMblpex

NPeOI0HCEHHBIX.
1. (1 6amn) Kakas onepanus nzo0paxkeHa Ha kpyrax Ditiepa?
Q.
A)E=AUB;B)E=4nB;B)E=4\3T)E=A-B.
2. (1 6amr) Kakoii rpad npeacraBieH?
A) nonnswiil; b) HenonHeIl; B) JIEPEBO; I') HyneBo#.

3. (1 6amn) [Tarepo pabounx BCTPETUIIUCH IIPHU BHICAIKE IIBETOB B KITYMOBI.
CKOJIbKO BCEro ObLIO CIIeIaHO PYKOMOXKATHIH
A)10;b) 11; B)5; ') 6.
4. (1 6amn) Onpenenurte cTeneHb BepIIMHbI B:
A

E F

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



Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 6amma) 1. Jlauwr nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummre u n3006pa3ute rpaduuecku HoBoe MHOXeCTBO E: a) £= AU B ; 0)
E=AnE.

6. (2 6ayna) KonuHbl Apy3bsi 3aHUMAIOTCSI KAKUM-HUOYIb BUJIOM criopTa. 14
U3 HUX yBiekatoTcs Gyroosiom, a 10 — 6acker6osom. U TONBKO ABOE YBIEKAIOTCS
U TEM U IpyTuM BUoM criopta. Ckoiibko fpy3eit y Tomu?y»

7. (2 6anna) Ha pucynke — cxema JI0por, CBSI3bIBAIOIINX TOPOJICKHE MAPKU A,
b, B, I, JI, E. 1o xax o 10pore MOKHO JIBUTAThCS TOJIBKO B OJJHOM HAIlPaBJICHUH,
yKa3aHHOM CTpeskoi. CKOJBKO CYIIECTBYET Pa3IMIHBIX ITyTeH U3 mapka A B mapk

E9
B K
A \ r \
e E
B o

8. (2 Oamna) MoxHO JIu HapUCOBaTh M300PAXKEHHBI HAa PUCYHKE TIpad He
OTpBIBasi KapaHJaIl OT OyMaru ¥ MpoBOJIs KaX10€ peOpo pOBHO OJIMH pa3?

JdonoaHuTeIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO6aAHUE peUleHUs U
ROYYEeHHbLIL Omeem.

9. (3 6amna) IlepByro Wiu BTOPYIO KOHTPOJIbHBIE Pa0OThI MO MaTEeMaTHUKE
YCIIEIITHO Hanucanu 33 CTyleHTa, IEPBYIO WIH TPETHIO — 31 CTyAEHT, BTOPYIO WIH
TpeTbl0o — 32 cryneHTa. He MeHee NIBYX KOHTPOJIbHBIX palOOT BbINOJHUIM 20
CTyJIeHTOB. CKOJBKO CTYAEHTOB YCHEIIHO PELIWIM TOJIBKO OJHY KOHTPOJIbHYIO
paboty?

ITAJIOHBI OTBETOB:

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




OT1BeT

10

22

HECT

18




3.11 JDnemenmot KOMOUHAMOPUKU, CIIAMUCMUKU U MeoPUU
eéeposamuocment

Oopaszosamenvusle pe3yromamul, nodexcaujue npogepke (I1emMennvl):
J1P6 7, 1P6 8, JIP6 14.

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

[IK 3.1

1.

Teoperuyeckne BONPOCHI:
[Mpogomxure omnpenenenne: «CiydailHoe COOBITHE — 3TO...».

[IpuBenure npumep.

2.
3.
4.

9TO...».

©oo~NoO;

10.
JTUarpaMM.
11.

[IpuBeauTe mpuMep JOCTOBEPHOTO COOBITHS.
[IpuBeauTe MpuMep HEBO3MOXKHOTO COOBITHSI.
[Iponomkure onpeneneHue: «BeposTHOCTH cliydailHOrO COOBITUS —

Cdhopmynupyiite mpaBuiIo HAXOKIEHUS CII0KEHUS BEPOSITHOCTEH.
CdhopmynupyiiTe mpaBuiIo YMHOKEHUS BEPOSITHOCTEM.

Kak HaifTu cpennee apupMeTuuecKoe YMCIOBOTO psiaa?

Kak naiitn meauany 4ucioBOTO psaaa?

Kak Beruncigercs pazmax 4MciIoBOro psaa?

Jns 4ero HyxXHBI Auarpammsbl, rpapuku? Ilepeuucnure BHIBI

[IpuBenuTe mpuMeEpbl MNPOSBICHUA 3aKOHA OOJBIIMX YHCENT B

IMPUPOJHBIX ABJICHUAX.

12,

[TpuBeauTe MpUMephl MPOSBICHUS 3aKOHA OOJBIINX YHCEI B

O6H.[CCTB€HHI>IX SABJICHUAX.

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

Yro n3yyvaer craTuCTUKa?

[Iponomxute onpenenenue: «CodeTanue — 3TO...».
[Iponomxute onpenenenue: «Pasmenienue — 3T1o. .. ».
[Iponomxkure onpenenenue: «llepectaHoBKH — 3TO...».
[IpuBenuTe NpUMEP MHOKECTBA U3 PEATBHOW JKU3HU.
IIpuBenuTe npumep Onepanuu NepeceueHuss MHOKECTB.
[IpuBenuTe npumep onepanuu 00beIMHEHNUSI MHOXKECTB.
[IpuBenuTe NpUMeEp ONEpPaLU Pa3HOCTH MHOXKECTB.
Packpoiite nmoHsTHs «rpad, «IepeBO», KLIUKID).

KourpoJanHas padora
Oo0s13aTeIbHAS YACTh

Ilpu pewenuu 3adanuii 1-4 3anumiume npasuibHulil OmMeem U3 Uemovlpex
NPeOI0HCEHHBIX.

1.

(1 6amr) KomOunaropuka — 3T0 pa3aesl MaTeMaTHKH, OTBEYAIOIINI Ha

BOIIPOCHI CKOJIBKUMU CITOCOOAMHU MOKHO BBIOPATH SJIEMEHTHI ...



A) 3a7aHHOTO KOHEUHOIO0 MHOXeCTBa; b) OeckoHedyHOro MHOXecTBa; B)
J1r060r0 MHOKECTBa; [') MppalmOHaIbHBIX YHCE.

2. (1 6ann) CoenuHeHuss U3 N 3JIEMEHTOB, OTIMYAIOIIMECS JPYr OT Apyra
TOJIKO TIOPSZIKOM PACTIONIOKEHUS B HUX DJIEMEHTOB, Ha3bIBAIOTCS:

A) nepectanoBkamu; b) coueranusamu; B) pazmernenusmu; [') koMOMHAMSIMU.

3. (1 6amn) Yucno Bcex BO3MOXKHBIX pa3MeIleHUI BRIYUCIAETCS 10 popmyTe:

A) At =n(n—m); B) At =n(n—1)..(n—m+1); B) A" = (n:!n)!; I
A =n(n+m)

4. (1 6amn) ['pynnupoBka — 370...

A) ynopsiioueHue eMHHII] COBOKYITHOCTH 10 MpU3HaKy; b) pasOuenue equHui
COBOKYIMHOCTH Ha TPYNNBI 10 Tpu3HaKy; B) 0600menne eqnanyHbix (GakTos; )
000011I€HHE ETUHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3adanuii 5-8 3anumwiume x00 pewieHus u NOJAYYEHHbL
omeem.

5. (2 6anna) B cpeanem u3 2000 caioBbIX HACOCOB, MOCTYMHBIIUX B IIPOJIAXKY,
6 noarekaroT. Haiinure BEepOsSTHOCTH TOTO, YTO OJAWH CIy4YalHO BBIOpAHHBIN st
KOHTPOJISI HACOC HE MOJTEKAET?

6. (2 6aymma) CpaBHUTh BCXOXKECTh CEMSH JIIOOBIX TPEX BHJIOB OJHOJCTHUX
1BETOB 3a mnociennue 3 roaa. CocTaBUTh JUarpamMmy MO HaWJIEHHBIM JTaHHBIM.
CnenaTh BBIBOJIBI.

7. (2 6anna) [{BeToBOAY MPEIIOKUIN YKPACUTH KITyMOY IIBETaMH, UCIIOIb3YS
3 Buga. CKOJIBKO pa3IMYHbIX BAPUAHTOB €CTh Y IIBETOBOJIA, €CJIM €CTh BHIOOP U3 5
BHUJIOB Pa3HOM paccaibl?

8. (2 6anna) CkoJIBKMMHU CIOCOOaAMU MOYHO MOCAAUTh 4 KyCTapHUKA B OJUH
psan?

JonoIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuuwiume x00, 000CHOBAHUE PeUIEHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 G6amma) YtoObl MOCTYNUTh B MHCTUTYT Ha CHeluaibHOCTh «Mactep
CaJI0BO-TIAPKOBOTO M JAHAMA(PTHOTO CTPOUTETHCTBA», AOUTYPHEHT JOJIKEH
HaOpate Ha EI'D He Menee 70 OamioB IO KaxXJIOMy H3 TpEX MPEIMETOB—
MaTeMaThKa, PYCCKUW S3bIK W HWHOCTPAHHBIM s3bIK. YTOOBI TOCTYNMUTH Ha
cneruanbHOCTh «Kommepiusy, Hy>)KHO HaOpaTh He MeHee 70 OallIoB MO KaXIOMy
U3 TpEX MPEMETOB — MaTeMaTHKa, PyCCKUH S3bIK U 0OIIECTBO3ZHAHUE.

BeposiTHOCTh TOTO, YTO aOUTypueHT 3. moidyuyuT He meHee 70 OayioB 1o
MaremaTuke, paBHa 0,6, mo pycckomy si3blky — 0,8, 1T0 ”HOCTPAHHOMY SI3bIKY —
0,7 1 mo o6mecTBo3nanuio — 0,5.

Haiinure BEpOSITHOCTh TOTO, UTO 3. CMOXKET MOCTYIUTh XOTs Obl Ha OJIHY U3
JIBYX YIIOMSIHYTBIX CIEIIMATIBLHOCTEH.

ITAJIOHBI OTBETOB:



Homep 5 7 8 9
3a]aHuA
OtBer 0,997 10 24 0,408




3.12 Ypaeuenus u nepasencmea

Oopaszosamenvubie pe3yiomamal, noodaexcaujue nposgepke (31emenmot):
JIP6 2, JIP6 3, JIPG 14.

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

Teoperuyeckne BONPOCHI:

Yro Ha3bIBaeTCA ypaBHEHUEM ?
YTO 3HAYUT PElIUTh ypaBHEHUE?
YTto Takoe KOpeHb ypaBHEHUS?
Uto Ha3bIBAETCS HEPABEHCTBOM?
UYTO 3HAYUT PEIINTH HEPABEHCTBO?
B ueM 3akmnrogaeTcs «MeTo UHTEPBAJIOB)?
UYTo Ha3bIBAETCS PELIEHUE CUCTEMBI YPABHEHUIN ?
UYTO 3HAYUT PEIINTH CUCTEMY YPaBHEHUI?
[Tpu pemeHnM Kakux ypaBHEHUH W HEPABEHCTB, CIEAYET OOpaTUThH
BHUMaHHE Ha 00J1aCTh JOMYCTUMbBIX 3HAUCHUH ?

10. Ilepeuncnute ciOCOOBI pEIICHUsI yPAaBHEHUH.

11. Ilepeunciure ciocOObl pEHIEHUSI CUCTEM YPABHEHHI.

©CoNokwNE

KonTpoJsbHas padora
Qos3aTebHAsA YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLII OMEEemM U3 UEMbIPEX

NPeOIOHCEHHBIX:

1. (1 6amn) Kakoe u3 uncen siBisieTcss KOpHEeM ypaBHEeHUs loga(x+1)
=1
A)-1;b)2;B) 1; 1) 0.

2. (1 6amn) Kakue u3 ypaBHEeHUN UMEIOT 00J1€€ 0OTHOTO KOPHS?
A) x?-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.

3. (1 6aw1) Onpezenute Bus ypapHenus ¥ 32 X = 2.

A) nuneitHoe; b) kBagpatHoe; B) uppauronansHoe; ) paunoHaibHOe.

4. (1 6am) OmpeennTe HaHMEHbIIEE LIE0e PelieHne HepaBercTa 5¥2<1?
A)-3;b5)0;B)3;T') -4.

Ilpu evinonnenuu 3adanuii 5-8 3anumiume x00 pewieHus u NOJAYYEHHbLI
omeem.
5. (2 6ata) Haiinure kopeHs ypaBHenns | x-3 | =2

x—y=28,
6. (2 6amna) Pemmute cuctemy ypaBHEHUMH {2x "%~ 16,
2x% — 5x
— <X
x—3

7. (2 6anna) Permue HEpaBEHCTBO



8. (2 6auia) Pemmure ypaBHenue (2x — 3)V3x2 — 5x — 2=0

JIOMOJTHUTEJILHAA YACTh
Ilpu evinoanenuu 3adanusa 9 3anuwiume x00, 000CHOGAHUE peuieHUA U
NOJIYYEeHHbLI Omeem.

T
2sin’x — \/§COS (5 —x) = 0.

9. (3 6amna) Pemnre ypaBHeHHE . YKaxure
3
{—E;37r .
KOPHH 3TOr0 yPaBHEHHUS, IPHHAUICKAIIAE OTPE3Ky L 2
ITaJIOHBbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJJaHUA

Omer | B | A | B| A [1,5] 102 |(—o; OJU[2; 3] -1; mﬁ;j
B 6 :




4. ®oHJ OLEHOYHBIX CPEICTB JIsl py0e:kHOro KOHTpoJis (mo utoram 3.1 — 3.4)

Oopazosamenvhble pe3yrbmamol, nodaexcauiue nposepke (I1emenmol):

JP6 1, JIP6 3, JIP6 4, IP6 5, IP6 6, Z1P6 9, JIP6 11, PG 12, JIP6 14.

Py 1, APy 6, 1Py 7, APy 8, Py 9, APy 10, APy 11, APy 14, HPy 15, 1Py
16, 1Py 17,
[Py 18, 1Py 19.

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

IK 3.1.

Oo0s13aTeIbHASA YaCTh
Ilpu pewenuu 3aoanuii 1-4 3anumume npasunibHvlil OmMeem U3 uemolpex

NPeOI0IHCEHHBIX.
1. (1 6amn) Hauer touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl HMEET
cepenuHa otpe3ka AB — Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [psmeie AB u CJI napamiensubie. Kakoe pacnoyioxkeHuEe UMEIOT
npsimbie AC u BJ[?
A) napamwnensHble; b) mnepnennukyisipueie; B)  ckpenmBarorcs; 1)

Tx 3

COS — =

6

MCPECCKArOTCs.

3. (1 6amr) Halimure KOpeHb YpaBHCHUS: 2 B orsere 3anummTe

HanOOJbIINN OTPULIATEIBHBI KOPEHb.

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

4. (1 6amn) Ha pucynke nzobpaxken rpaduk npousBogHon ¢pyHkimu Y=Ff(X).
[lpr kakoM 3HAYeHWH X (PYHKIUS TMPUHUMAET CBOE HAWOOJIbIICEe 3HAYCHUE Ha
orpeske [-4; -2] ?

L

Soov=flix)

=y

o[ 1

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewieHus u NOJAYYEHHbLI
omeem.

5. (2 Oamna) BepxHue KOHIBI JBYX BEpPTUKAJIbHO CTOSIIMX CTOJOOB,
yAalEHHBIX HA pacCTOSIHUE 4 M, COSIMHEHBI MepekiIaanHoi. BricoTa oiHOrO cTO10a
10 m, a npyroro 7 m. Halinute mjiMHy nepekiainHbl.



6. (2 6amma) Janusl uwetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)
Joxaxwute, uto otpe3ku AB u C/] nepneHauKyIspHsI.

7. (2 6amna) JIBurasch co CKOpocTbio U =3 m/c, TpakTop TAIIUT CaHU C
cuwinort F=40 xH, mampaBiieHHOH MO OCTPHIM YIJIOM (X K TOPHU30HTY. MOIIHOCTS,
pa3sBUBaeMasi TPAKTOPOM, BBIUMCIAeTcs 1o gopmyne N = Fvcos . Haﬁz[HTe,anH

kH- ™

KaKoM yTJie o/(B rpaaycax) 3Ta MOIHOCTh OyneT paBHa 60 kBT (kBt— 310 €

8. (2 Oamma) MarepuanbHas TOYKA IBHXKETCS NPAMOJIMHEHHO IO 3aKOHY
X(t)=t2-13t4+23 (rme X — paccTosHME OT TOYKM OTCYETa B MeTpax, t— Bpems B
CEeKYHJIaX, M3MEpPEHHOE C Hauajla JBIW)XEHUs). B kakoil MOMEHT BpeMeHU (B
CEKYHJIax) ee CKOPOCTh Oblj1a paBHa 3 mM/c?

JonoaHuTe1bHAs YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PEULeHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6anna) Pa3outh NBETHUK TPSIMOYTOJIbHON (hOPMBI (OTHOILIIEHUE CTOPOH
2:3) Ha 4YacTH pa3IUYHOM IUIOMIAU. YKAXWUTE PA3HbIM I[BETOM MapajlielibHbIE,
MEPICHANKYJIIPHBIC, CKPCUIUBAIOIIMECS OTpe3kH. PaccuuTaTh KOJIWYECTBO
Ca)KCHIICB IIBETOB IS KaXJoro cektopa. OPopMUTH CXeMy IBETHHKA (MOXKHO
HCITOJIB30BaTh KOMIBIOTEP). Hanmpumep

ITAJIOHBI OTBETOB:

Homep
3aaHus

OtBer A r r b 5 - 60 8 -




5. ®oHx OLEHOYHBIX CPEACTB AJIsl IPOMEKYTOYHOM aTTecTallui (IK3aAMeEeH)

Ha BbInmojHeHHE MHUCbMEHHOW 3K3aMEHAIMOHHOW paboThl MO MaTeMaTHKe
naetcs 4 actpoHoMuYeckux yaca (240 MUHYT).

DK3aMeHalMoHHasi paboTa COCTOMT HMX 2-X YacTei: 00s3aTeabHON U
JOTIOJTHUTENBHOI.

OOs3aTenbHas 4acTh COJICPXKUT 3aJaHUs MHUHUMAJIBHOTO 0053aTeIbHOTO
YPOBHSI, IOTIOJIHUTEIbHAS YaCTh — 00JIee CIOXKHBIC 3aJaHUsl.

[Ipu BHIMOJHEHUH 3aIaHUI 0053aTEIBLHON YacTu TpeOyeTcs: MPeICTaBUTh X0
pelieHuss U yKa3aTh MOJYUYEHHBId OTBET. 3a MPaBUIBHOE BBHIMOJIHEHHE JTIO00TO
3aJaHusl U3 00s3aTeNbHOM YacTH oOydwarommiics mosydaere oguH Oamn. [lpum
BBIMIOJTHEHUH 33/1aHUS U3 JIOMOJHUTEIBHON YacTH HE0OX0JUMO MOAPOOHO OMHCATh
XOJl pellIeHUs U AaTh OTBET. [[paBuibHOE BBINOJIHEHHUE 3alaHUN JOTIOTHUTEIbHON
YacTHU OlleHUBaeTcs 3 Oautamul win 1-2 6ajijaMu 3a YaCTUYHOE PEILICHHUE.

basnibl, moy4eHHbIE 3a BCE BBINOJIHEHHBIE 3aJaHUs, CYMMHPYIOTCS.

IlIkana nepesoda 6a11068 8 oOmMemKU O RAMUOAILHOU cUCHEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 01 noay4eHus OmmemKu
«3» (y008.) 6-9
10-14
«4» (xopowo) (He menee 00H020 3a0aHUs
U3 OONOJHUMENbHOU Hacmu)

bonee 14

«5» (omauuro) (He menee 08yx 3a0anull
U3 OONOJIHUMENbHOU Yacmu)

Oopaszosamenvhule pe3ynvbmamol, noodaexcauiue nposepke (j1emenmot):
JIP6 1, AP6 2, 1P6 3, AP6 4, /1P6 5, /1P6 6, /1P6 7, /1P6 8, /1P6 9, /1P6 10,

JP6 11, IP6 12, ZIP6 13, JIPG 14.

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

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



IK3ameHayuoHHble 3a0aHUA RO MamemamuKe
O0s3aTeabHas 4acTh
IIpu BbInoiHeHnHU 3a4aHui 1-12 3anuuuTe X04 pelieHUus: ¥ NOJY4YeHHbIH

OTBeT.
1. (1 6ann) Beraucmure: 2sin(m/6)+2cos(m/3)

un

2. (I 6ann) Ha pucyHke >KUPHBIMU

=T, B =

TOYKaMH II0Ka3aHO CYTOYHOC KOJHMYCCTBO

(RN ]
r—
|

OCaJKOB, BBIAJABIIMX B OJJHCTE ¢ 7 1Mo 18

nekabps 2001 roma. Ilo ropuzoHTamu

=)
-
| T

n
==
|

YKa3bIBArOTC YU CJIa MCCAIla, 110 BCPTUKATIU —

KOJIMYCCTBO 0CaJIKOB, BBIITaBIINX B

o
N
|-~

O F R NN WWE R
i =R
==
|

COOTBETCTBYIOIIUNA JI€Hb, B MHTUMETpaAX.

J171st HATJIATHOCTH SKMUPHBIE TOYKH Ha PUCYHKE

COeIMHEHbI JuHUe. OnpenenuTe N0 pUCYHKY, CKOJIbKO JHEH Bblmaaaio Oosiee 2

MUJJITUMETPOB OCaJKOB?

3. (1 6ann) Mobunwnsrii Tenedon ctoun 16000 py6ieii. Uepe3 HEKOTOpOE BpeMs
[eHy Ha 3Ty MoJieab cHu3uiu 10 15200 pyO6eit. Ha ckosibko nMporieHToB ObLia
CHUYKEHA LIeHa?

4. (1 6ann) Ha Tapenke 16 nupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM U 4 ¢ BUIIIHEH.
FOns Hayran BeiOupaet oauH nupoxok. Haiinure BeposiTHOCTh TOTO, YTO OH
OK)KETCS C BUILHEH.

-
@
0
[
b=
=
s
=
5]
=
W
I
I
=
n
=
b

5. (1 6ann) Halinure 3Hauenue Boipaxenus 10g,2 + log, 32

6. (1 6ann) Hailnute KOpeHb ypaBHEHUS ==

7. (I 6ann) Pemwmre uepaBeHctBo 2X° > 64. B oTBeT 3amuinure
HauMEHbIIIee MOJIOKUTEITHHOE YHCTIO.

x+2 _ 1

8. (1 6ann) Haiinure kopeHs ypaBHennss - 2 %

Q. (I 6ann) Haiimute npousBoAHYIO GYyHKIMA B Touke X=0:
y=%x“—6x2 +7x-1

10. (I 6ann) llBeTHUK, O(QOPMIICHHBIH MO HHAWUBUIYATHLHOMY 3aKasy,

umeer ¢opmy muiMHApa. Beicota nBetHuka 35 cM, auamerp ocHoBaHus 20 cwm.
CKOJIBKO 3eMJM HEO0OXOJAMMO TPUBECTH, YTOOBI IIBETHUK ObUT 3aIlOJHEH
MOJIHOCTHIO. B OTBeT 3anuimre 4ncio, JeIeHHOE Ha 7.

11. (1 6ann) Haitnure momanas GUrypsl, n300pakxeHHOM Ha PUCYHKE
-
| L \
A \
12. (1 6ann) Teno aBrxercs 10 3aKoHy S(t)=3t>+5t (M) Haiinure ckopocTs

TeJa yepe3 1c mocye Havana JIBUKEHHUS.
JIONOJTHUTEJbHAA YACTh

1=



Ilpu eévinoanenuu 3adanuii 13-16 3anumume x00 pewienus u noOJy4eHHbLI
omeem

13. (3 6anna) BeraucnuTte IUIONMIANb 3€MIIM, OTBEJACHHOTO IIOJ KIyMOY,
IIEPUMETP KOTOPOTO OIPAHMYMBAIOT JHHHM y=X2-2X-2 W y=-X>+2. Bplnonnure
yeprex. OTBET JaiiTe B KBaIpaTHBIX METpax.

14. (3 6anna) Pemmre ypaBHeHue sin’X - 2sinx=0. B oTser 3ammmmre
KOJIMYECTBO PEIICHUH, MPUHAIIEKAIIX TPOMEKYTKY [0; 47.]
15. (3 6anna) Haitnute 00beM MHOTOTpaHHHUKA, H300payKEHHOTO Ha PUCYHKE (BCe
JIBYTPAHHBIE YTJIbI IPSIMBIE).

! 1

(5]

16. (3 6anna) IlepBelli cafoBOj BBICAKUBACT 126 CaKEHIEB HAa 5 4YacoB
opicTpee, ueM BTOpoil. CKOJIBKO CaKEHIIEB 3a Yac BBICAKUBACT IEPBBIN CaJ0BO/I,
€CJIM U3BECTHO, YTO OH 33 YaC MOYKET BBICAJUTh Ha 5 Ca)KEHIIEB OOJIbIIIE BTOPOTO?

ITaJI0HbI OTBETOB:
Homep (12 |3| 4 |5|6 |78 9] 10 |11|12 /13|14 |15]|16
3agaHus
OtBer 213(5/025|6|-|1| - 7350015119 |5 |6 |13




