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1. Pe3yabTathl 00yuenus, periamentupoBanubsie ®I'OC COO ¢ yuerom ®PI'OC
C1io

JucuuniinHapHble (IpeMeTHbIe) Pe3yJbTaThl 0TPAXkaIT (aajee - [IP6):

— [IPG1 Bnagenue MeToiaMu 10OKa3aTellbCTB, AITOPUTMAMHU PELIEHUS 33]1a4; YMEHUE
dbopMyIUpOBaTh OMNPEACICHUSI, AKCUOMBI M TEOPEMbl, MPUMEHSITh WX, MPOBOJUTH
JTIOKa3aTeIbHbIE PACCYXKACHMS B XOJI€ pELICHUs 3a/1ay;

— [IP62 YMeHHEe OIepupoBaTh MNOHATHSAMHU: CTENEHb YMCIa, Jorapupm 4Yucia;
YMEHHE BBITIOJIHATH BBIUMCIICHUE 3HAUCHHUM U NMPeoOpa30BaHMs BBIPAXKEHUM CO CTEIICHIMHU
u orapudmamu, npeodpazoBaHus APOOHO-PAITMOHATIBHBIX BBIPAKEHUI;

— [IP63 YMeHue oOomnepupoBaTh MOHATUSAMHU: PALUOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapuMUUECKHe, TPUTOHOMETPUYECKHUE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

— [IP64 YMeHue omnepupoBaTh MOHATHUSAMU: (PYHKIMS, HENpepbiBHAS (YHKIHS,
MpOU3BOJIHAS, NEepBOOOpa3Hasi, OMNPEICICHHbI  HWHTErpajg; yMEHHE  HaXOJUTh
MPOU3BOJHBIC  DJIEMEHTAPHBIX  (YHKIMHA, WCIHOJB3Yys  CIPAaBOYHBIC  MaTEPHAIIbI;
UCCJIEI0BATh B MPOCTEHIINX Cay4yasx (PyHKIMH HA MOHOTOHHOCTb, HAXOUTh HAauOOJIbIINE
Y HauMEHbIIME 3HaueHusi (YHKIUN; CTPOUTh rpad)ki MHOTOWICHOB C HCIOJIb30BaHUEM
anmapara MaTeMaTH4YeCKOro aHalau3a; MPUMEHATh MPOU3BOJHYIO MPHU PEIICHUH 3a7a4 Ha
JIBIDKCHHE; PEIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/laul HAa HAMOOJIbIIINE U HAUMEHBIIINE
3HAYEHHUS, HA HAXOXKJEHUE MYyTH, CKOPOCTH U YCKOPEHHUS;

— [1P65 YMeHHe onepupoBaTh MOHATUSMU: palluOHAIbHAs (PYHKIUS, TOKa3aTeIbHAs
byHKUMsA, cTeneHHas QyHKUUsA, Jjgorapudmuyeckas QYHKIUS, TPUTOHOMETPUUECKHE
byHKuMU, oOpaTHbie (YHKIIMH; yMEHHUE CTPOUTHh TpadUKU HU3YUYEHHBIX (PYHKIUH,
MCIIOJIb30BaTh TpadUKU MPU U3YUYEHUHU MPOIIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUU 3a/1a4
u3 [IPyrux ydeOHBIX MpPEAMETOB W 3aJlad U3 peajbHOW >KU3HU; BBIpaXaTh (opMyIamMu
3aBUCUMOCTH MEXKAY BEJIMUMHAMU;

— [IP6G6 YMeHME pelllaTh TEKCTOBbIC 3aJauydl pPa3HbIX THUIOB (B TOM YHCJE Ha
IPOLIEHTHI, JOJU M YacTH, Ha JBUKEHUE, padOTy, CTOMMOCTh TOBAapOB U YCIYT, HAaJOTH,
3a7laud U3 OOJACTU YMPABJICHUS JIMYHBIMU M CEMEUHBIMU (PUHAHCAMM); COCTABJIATH
BBIPAKEHUSI, YPABHEHHSI, HEPABEHCTBA U MX CHCTEMbI MO YCJIOBHIO 33Ja4d, MCCIEI0BATh
MOJIYYEeHHOE PEIICHHE U OLEHUBAThH MPABIONOI00HOCTh PE3YJIbTATOB;

— [IP67 YMeHHe omnepupoBaTh MOHATUSIMU: CpeAHee apudmeTrrueckoe, MeauaHa,
HamOoJblIIeE U HAaMMEHbIIIeEe 3HAYCHUS, pa3Mmax, AHMCHIepCHs, CTaHAAPTHOE OTKIOHEHUE
YHUCIIOBOrO  Habopa; yMEHHME  U3BJIEKaTh, MHTEPIPETUPOBATH  HH(MOpMAIHIO,
MPEICTAaBICHHYI0O B TaOJIMIaXx, HAa JuarpaMmax, rpadukax, OTpa)xarollyl0 CBOMCTBa
peaNbHBIX MPOIECCOB U SIBICHUMN; MPEICTaBIATh WHGOPMAIMIO C MOMOIIBIO TaOIHI] U



JuarpamMM; MCCIEI0BaTh CTATHCTUYECKHE JaHHBIE, B TOM YHCIE C IPUMEHEHHUEM
rpauYeCcKuX METO/I0B U JEKTPOHHBIX CPEJICTB;

— [IP68 YMeHue oneprupoBaTh NOHATUSAMU: CITyYalHbIN ONBIT U CIy4allHOE COOBITHE,
BEPOSITHOCTh CIyYalHOI'O COOBITHS; YMEHUE BBIYUCIIATH BEPOATHOCTH C UCIOJb30BAaHUEM
rpapuecKux METOJI0B; MPUMEHSITh (DOPMYJIbI CIOKEHUS M YMHOKEHHSI BEPOSITHOCTEH,
KOMOMHaATOpHbIE (akThl U (POPMYJIBI TPU PELIEHUU 3a/ady; OLEHUBATH BEPOSATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CIyYalHbIMU BEJIMYMHAMU;, YMEHHUE NPUBOJIUTH
IPUMEPBI IPOSBICHUSI 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— T[IPG9 VYMeHHEe ONepupoBaTh IOHATUAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIM YIOJ, CKPELIMBAIOLIUECA NPSAMBIC, IAPAIICIbHOCTD W
NEPIECHNUKYJIAPHOCTh NPSMBIX M IUIOCKOCTEH, Yroa MEXAy IPSMBIMH, YIOJI MEXKIY
IIPSAMOM U IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH,
pacCcTOsIHUE MEXIY MPSIMBIMH, PAaCCTOSHUE MEXKAY IUIOCKOCTSMHU; YMEHHE HCIIOJIb30BaTh
OpU pEIIeHNU 3aJa4 U3ydeHHbIe (DAKThl U TEOpPEMbl TUIAHUMETPHUH;, YMEHHUE OILICHHWBATH
pa3Mepbl 00BEKTOB OKPYIKAOIIETO MHUPA;

— IIP610  YMeHue oOmepupoBaTh MOHATHUSAMH: MHOTOTPAaHHUK, CEYEHUE
MHOTOIpaHHHKA, KyO, Napajienenunes, Mnpusma, nupamuja, (urypa M MOBEPXHOCTh
BpalleHUs, UWIMHIAP, KOHYyC, Iap, cdepa, ceueHuss QUIypbl BpaIlEHUs, IJIOCKOCTb,
Kacaromiasics cepbl, WIMHAPA, KOHYCa, IUIOLAAb MOBEPXHOCTH MHUPAMU[BI, MPU3MBI,
KOHycCa, MJIMHIpPA, MIomaas chepbl, 00beM Ky0a, NpsIMOYTroJbHOTO MHapaluielienunea,
NUPaMUJbl, TPU3MBI, HWIMHIpA, KOHYca, 1Iapa; yMEHHE U300pakaTb MHOTOTPaHHUKHU U
IMMOBEPXHOCTH BpaIllCHUS, UX CEYCHUS OT PYKH, C IIOMOIILIO YEPTEIKHBIX HHCTPYMEHTOB U
DJICKTPOHHBIX CPEACTB; YMEHHE pAacCIO3HAaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; YMCHHE
pacmno3HaBaTh IPaBUIbHBIC MHOTOTPaHHHUKHU,

— I1P611 YMeHue onepupoBaTh MOHATUAMU: JBUKEHHE B MMPOCTPAHCTBE, MOIOOHbIE
¢burypsl B IpOCTPAHCTBE; HCIOIH30BATh OTHOILLIEHUE TIOIIA/ICH TOBEPXHOCTEN 1 00HEMOB
no10OHBIX (PUTYP MPHU PEUICHUH 3a/1a4;

— [IP612 YMeHHE BBIYHUCIATH rCOMETPHUYCCKHUEC BCIUMYMHBI (z[JmHa, yTroJi, njomaib,
00BbeM, TIIONIa/lb IOBEPXHOCTH), UCIIOJIb3YsI U3yUYEHHbIE (DOPMYJIIbI U METOABL;

— [IP613 YMeHue olepupoBaTh IOHATUAMU: NPSIMOYIOJIbHAs CUCTEMa KOOpIMHAT,
KOOpJAMHATBl TOYKHM, BEKTOpP, KOOPAHHATBHI BEKTOpaA, CKAIAPHOE IIPOU3BEACHHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha 4YHCJIO; HAXOIHUTH C
NOMOIIbI0 HM3YUYEHHBIX (OpPMYJ KOOPAMHATBHI CEPENUHBI OTPE3Ka, PACCTOSHUE MEXITY
JBYMsI TOYKaMH;

— [1P614 YMeHue BbIOMPATh MOAXOISIINN U3yUYEHHBIN METO| IJIsl PEIICHUs 3a/1auH,
pacrno3HaBaThb MaTeMaThdeckue (GakThl U MaTeMaTHUYEeCKHE MOJENU B HPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHUE NMPUBOAUTH MPUMEPHI MaTEMaTHUYECKUX
OTKPBITUNM POCCUMNCKON U MHUPOBOM MAaTEMaTHUUYECKOW HAYKH.



— [IPyl yMeHHE OINepUpOBaTh MOHATHSAMH: OIpEAeNeHHEe, aKCUOMa, TeopeMa,
CIIEJICTBUE, CBOMCTBO, MPHU3HAK, TOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHHE
dbopMynupoBaTh 00paTHOE W MPOTUBOMOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MaTeMaTHYeCKOH WHAYKLIWW; TMPOBOJIUTH
JIOKa3aTeNbHbIE  PAcCYXACHHUS TPH  PEIIeHWH 3a7ad, OIEHUBATh JIOTUYECKYIO
MPaBHJILHOCTh PACCYXACHUIA;

— [IPy2 yMCHHE ONCpPHUPOBATH MOHATHUAMM: MHOXKECTBO, IOJMHOXKECTBO, OIICpallin
Ha/Jl MHOXECTBaMH;, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN ammapar Jis
OMMCAHMS PealTbHBIX MPOLECCOB M SABJICHUM, W MPU PEIICHUU 3a]ady, B TOM YHUCIE W3
[IPyrux y4eOHBIX IPEAMETOB;

— [IPy3 YMEHHE OIEepUPOBATh MOHITHAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad
Ha IUIOCKOCTH; YyMEHHME 3aJlaBaTh U OIUCHIBaTh Ipadbl pPa3IUYHBIMU CHOCOOAMU;
UCIOJIB30BaTh Tpadbl P PEIICHUU 33]1aY;

— IIPy4 ymMeHHe CBOOOJHO OMNEpUPOBATH MOHSITHIMH: COYETaHHE, NEPECTAaHOBKA,
YHUCIIO COYETaHWH, 4YHCIO TEpecTaHOBOK; OWHOM HplOTOHA; yMeHHE TNPUMEHSThH
KOMOHMHATOpPHBIE (PAKThI U PACCYKICHUS AT pELICHUs 3a/1a4;

— IIPy5 yMCHHC OIICpHMPOBATH MOHATUIMH. HATYpPaJbHOC YHCJIO, ILEJI0C 4YMCIIO,
OCTaTOK IO MOAYJIO, pPAIlMOHATLHOE YKCIO, HPPAUMOHAIBHOE YHCIO, MHOXECTBa
HATYpaJIbHBIX, IETBIX, PAllMOHATBHBIX, JCUCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKK JETUMOCTH, HAMMEHBIINK OOIIMI NeNuTenh U HauMEHbIee O0IIee KpaTHOeE,
anroput™M EBKiMIA mpu pemieHuH 3aJad; 3HAKOMCTBO C Pa3jU4YHBIMU MO3WLMOHHBIMU
CUCTEMaMU CUHCIICHHUS,

— [IIPy6 yMeHHE CBOOOJHO ONEpUPOBATH MOHITUAMM: CTEHNEHb C LEJIbIM
NOKa3aTeJieM, KOpEHb HaTypajbHOW CTENEHH, CTENEHb C PalMOHAIBHBIM IOKa3aTeleM,
CTENEeHb C JCWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, JIoTapupM uucia, CUHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YNCIIA;

— IIPy7 yMCHHE ONCPHUPOBATHL MOHATHUAMM: TOXKACCTBO, TOXKICCTBCHHOC
npeoOpazoBaHue, YypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHEHM W HEPAaBEHCTB,
PaBHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB M CHCTEM, PAllMOHAIbHBIC, UPPAIIMOHAIBHEIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUYECKUE YpaBHEHHUS,
HEPaBEHCTBA W CHCTEMBI; YMEHHE pellaTh YpaBHEHHS, HEPaBEHCTBA W CHCTEMBI C
MOMOIIBIO PA3NUYHBIX TPUEMOB; peIIaTh ypPaBHEHUs, HEPABEHCTBA W CHUCTEMBI C
napamMeTpoM; NPUMEHSATh YypaBHEHHs, HEPABEHCTBA, WX CHUCTEMBbI JUIsl pElICHUs
MaTeMaTUYECKUX 3aJ1ad U 3aa4 U3 Pa3INYHbIX 00J1acTel HAYKU U pEeaIbHOM KU3HU;

— IIPy8 ymMeHHe CBOOOJHO OMEpUPOBATh MOHATUSIMU: TpaduK (QyHKIUHU, 0OpaTHas
byHKIMA, KOMIO3ulMs (PYHKIUH, JuHeWHas GQyHKOHUS, KBagparudHas (QyHKIMS,
CTerieHHasi (PYHKIIMS C LENBIM MMOKa3aTeIeM, TPUTOHOMETpUUYecKre (DYHKIMH, 0OpaTHBIC
TPUTOHOMETpUUYECKHE (PYHKIIMHU, TOKa3aTeabHas U Jorapupmuueckas QyHKIUU; YMEHHE
CTPOUTH IrpaUKH PYHKIIHIA, BBITOIHITH MPeoOpa3oBaHusi rpa@UKOB PYHKIIHIA;



YMEHHME HCIIOJIb30BaTh rpauku QYHKIUH 17O U3y4eHUs MPOLECCOB |
3aBHUCUMOCTEN mnpu pemeHuH 3aaad u3 [IPyrux y4ueOHBIX NpeaMETOB M U3 peasbHOU
KU3HU; BbIpaXxaTh (POpMyJIamMH 3aBUCUMOCTH MEXKTy BEINYMHAMY,

yMeHuEe CBOOOAHO ONEpUPOBATh MOHATUAMM: YETHOCTh (DYHKIIMH, NEPUOJUYHOCTD
(yHKUMH, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (DYHKUHH, IKCTPEMYM (PYHKIIUH,
HamOoJblIeE MU HAaMMEHbIIee 3HAaYeHUs (QYyHKUMU Ha MPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccieoBaHue PyHKINH;

YMEHHUE HUCIOJIb30BaTh CBOMCTBA M Tpaduku (QYHKUMA AJis pElIeHUs ypaBHEHHI,
HEpPAaBEHCTB W 3aJad C I[apaMeTpaMM; H300pakaThb HAa KOOPJMHATHOM IUIOCKOCTH
MHO>KECTBA PEIICHNUI YpaBHEHUI, HEPABEHCTB U X CUCTEM;

— TIIPy9 yMmeHHE CBOOOJHO OINEpPUpPOBaTh MOHATUSAMU: [OCIEIOBATEIbHOCTD,
apuMeTHIecKas Mporpeccus, reoMeTpudeckas mporpeccus, O0eCKOHEUHO YOBIBaroIIas
reOMETPUYECKAs MPOrpecCus; YMEHHE 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (HOPMYII;

— [IPy10 yMEeHHE ONEpHpPOBATh MOHATUSMU: HENPEPHIBHOCTh (PYHKIIMU, aCUMITOTHI
rpajuka QyHKOMM, TNepBas M BTOpas MNPOU3BOAHAS (PYHKIUU, TEOMETPUUYECKHA U
(bu3MYECKUl CMBICI TPOU3BOAHON, NMEPBOOOpPA3Has, ONPEAEICHHBIA HMHTErpall; YMEHUE
HaXOJUTh acUMNOTOTHI rpaduka (PyHKIIMH; YMEHHUE BBIYMCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEJEHUS, YACTHOIO U KOMIO3UIMU (QYyHKUUNA, HAXOJUTh YpPaBHEHUE KacaTeIbHOU K
rpaduky GyHKUINU;

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJIi HCCIEAOBaHUSA  (DPYHKUMHA, Ui
HAaXOXKJAEHUS HAWIy4dllero peleHus B NPUKIAJAHBIX, B TOM YHUCJIE COLMAJIBHO-
HPKOHOMUYECKUX U (PU3MUECKUX 3aJauax, Uil ONPENENICHUS CKOPOCTH M YCKOPEHHS;
HaXOJMTh IUIOWAAN U 00bEeMbl (UIYp C MOMOIIbIO MHTErpayia; MPUBOJAUTH MPUMEPHI
MaTeMaTHYECKOTO MOJEIUPOBAHMSI C TOMOUIBIO AU PepeHInaNnbHbIX YPaBHEHU;

— [IPyll yMEHHME ONEPUPOBATH IOHATHUIAMH: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJb W apryMEHT KOMIUIEKCHOTO uwucia, (opma 3ammcu
KOMIUJIEKCHBIX Yhcell (reoMeTpruuecKasi, TPUrOHOMETpUYECKas U anreOpandeckas); yMeTh
POU3BOAUTH ApPUPMETUUYECKUE JECUCTBUS C KOMIUIEKCHBIMU YHWCIAaMU; MPUBOJIUTH
IIPUMEPBI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;

— [IPyl2 ymMeHHe CBOOOJHO OINEpUPOBaTh MOHATHUSMU: cpeHee apupMETUYECKOE,
MeJuaHa, HauOoJiblliee M HauMEHbLIee 3HA4YEeHHs, pa3Max, JUCHEPCHs, CTaHIAapTHOE
OTKJIOHEHHE Ul ONMCAaHUS YUCIIOBBIX JAHHBIX; YMEHHME MCCIENOBaTh CTaTUCTHUYECKUE
JaHHbIE, B TOM YHCJIE€ C IPUMEHEHHEM IpaUueCKUX METOI0B U 3JIEKTPOHHBIX CPENCTB;
rpau4YecKy UCCIIeI0BaTh COBMECTHBIE HAOMIOIEHUS C TIOMOIIbIO JUarpaMM pacceuBaHMsI
Y JJMHEVMHOM PErpeCCUH;

— [IPy13 yMeHHE HaXOAUTh BEPOATHOCTU COOBITHI C MCIOJIB30BAHUEM IpaPUUECKUX
METOJIOB; NPUMEHATh [UIsI peuieHus 3afad  (GopMysbl CIOXKEHHS W YMHOXKCHHS
BEPOATHOCTEH, (HOpMYITy MOJHON BeposTHOCTH, Gopmyny bepHymin, KoMOMHATOpPHBIE
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bakTbl U GOPMYIIBI; OLIEHUBATh BEPOSITHOCTU PEATHHBIX COOBITHIA, YMEHHE OMEPUPOBATH
NOHATUSMU: CJly4yallHas BEJIWYMHA, pACIpPENCIICHUE BEPOSITHOCTEH, MaTEeMaTUYECKOe
OKWJAHUE, JUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHON BEJIMYMHBI, (YHKIUHU
pacrpeneneHuss W IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO M HOPMaJIbHOTO
pacrpeneneHui; YMEHHE HCIOJIb30BaTh CBOMCTBA HM3YYEHHBIX PACHPEACIICHUN IS
pELIeHMs 3a/1a4; 3HAKOMCTBO C MOHATHUAMM: 3aKOH OOJBIINX YHUCEI, METOAbl BBIOOPOUYHBIX
UCCJIeIOBAHN; YMEHHE MPUBOAUTH NPUMEPHI MPOSIBICHUS 3aKOHA OOJbLIMX 4YKCENl B
MIPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSAX;

— IIPy14 ymeHue CBOOOJHO ONEpUPOBATh MOHATUSIMH: TOYKA, MpsiMasi, MIIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH YTroJ, ABYTPAHHBIA YToOJ, TPEXTPaHHBIA YTrod,
MEPECEKAIOIINUECs], MapalielibHble M CKPEIIMBAOIIMECS MpsMbIe, NapAJIEIbHOCTh H
NEPHNEHIUKYJIIPHOCTh NPSIMBIX M IUIOCKOCTEM, Yroia MeEXIy MPsSMbIMH, YTrOJd MEXIY
IPSIMOM U TUIOCKOCTBIO, YIOJl MEXKJy IUIOCKOCTSIMU; YMEHUE HCIOIb30BATh MIPU PELICHUU
3aad W3y4YeHHBbIE (AKThl W TEOPEeMbl IUIAHUMETPUH; yMEHHUE OIICHUBATH pa3Mepbl
OOBEKTOB B OKpPYXAIOIIEM MHPE; YMEHHE ONEPUPOBATh MOHATUSAMHU: MHOTOI'PaHHUK,
CEYCHHE MHOIOTpaHHUKA, MPaBUJIbHBI MHOTOTPaHHUK, MPU3Ma, NUpamuaa, Qurypa u
MOBEPXHOCTh BpalleHUsl, UMIUHAP, KOHYC, ap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHyCa W LWIMHAPA, NapajuIeIbHbIE OCH WA OCHOBAaHHIO, CEUYECHME IIAapa, IUIOCKOCT,
Kacaromiasics chepbl, HWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE MHOrOTpaHHUKA,
M300pakaTb MHOTOIPAHHUKH, (PUTYpbl M MOBEPXHOCTU BpAILCHUS, UX CEUYEHUS, B TOM
YHUCJIE C TOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSITh CBOMCTBA T€OMETPUYECKUX
buryp, camocTosTeNbHO (HOPMYTUPOBATH OMpPENETICHUsI U3y4aeMbIX (QUTYp, BBIABUTATH
TUIOTE3bl O CBOMCTBAX W TPH3HAKaX T'E€OMETpUYECKHX (uryp, OOOCHOBBIBATH WIU
OTPOBEPTaTh UX; YMEHHE MPOBOJAUTH KIACCH(PUKAINIO PUTYD MO Pa3IUYHBIM MPU3HAKAM,
BBITNOJIHATH HEOOXOIUMbIE TOTIOJIHUTEIbHbIE TOCTPOCHUS;

— IIPyl5 yMeHHE CBOOOTHO ONEPHPOBATH MOHITHAMU: IUIOMAAb (DUTYpPHI, 00bEM
(Gurypel, BEJIMYMHA YTJa, PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIY
NPSIMBIMH, PAaCCTOSHUE MEXKIY IUIOCKOCTAMHM, IUIOMIAAb C(Epbl, MIOMAAb MOBEPXHOCTU
nupamMubl, NpU3Mbl, KOHyca, ILWIMHApa, O00BbeM  Kyba, HOpsSIMOYIOJbHOTO
napajienenunena, MUpaMubl, NPU3Mbl, LWIMHAPA, KOHYCa, LIapa; YMEHUE HaXOIUTh
OTHOUIEHHE 00BEMOB MOJIOOHBIX PUTYD;

— IIPyl6 ymMeHHEe CBOOOJHO ONEPUPOBATH MOHSTHAMU: JIBUKEHUE, MapajuielbHbIN
NEepPeHoc, CUMMETPHUS Ha IJIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE
no00usi, moI00HbIE (PUTYPHI; YMEHHE PACIIO3HABATH PABHBIE U MOAO0HBIE (DUTYPHI, B TOM
4yucjie B MPUPOJE, HCKYCCTBE, APXUTEKTYpPE; YMEHHUE HCIOJIb30BaTh TI'€OMETPUUYECKUE
OTHONICHUS, HAXOJUTh T€OMETPUUYECKUE BEIIMYUHBI (JJTMHA, YTOJI, TUIOMAAh, O0BEM) TIPH
pemennn 3aaa4 u3 [IPyrux yueOHBIX IPEeIMETOB U U3 PEaTbHON KU3HH,

— IIPyl7 ymeHuE CBOOOJHO OIEPUPOBATH MOHATHUSMU: TPSIMOYTOJbHAS CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAHMHATHI TOYKH, KOOPAHMHATHI BEKTOpa, CyMMa BEKTOpPOB,
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IIPOU3BEJCHUE BEKTOpa HA YHUCIO, pPA3JIOKEHUE BEKTOpa MO 0a3ucy, CKalIspHOE
IIPOU3BENCHUE, BEKTOPHOE ITPOU3BEAECHUE, YTOI MEXIY BEKTOPAMH; YMEHHUE UCITOIb30BaATh
BEKTOPHBIM M KOOPAWHATHBIM METOJA Ui PEIICHHs TEOMETPUUYECKMX 3aJad U 3ajad
[IPyrux y4yeOHBIX MpPEAMETOB; OMNEPUPOBATH MOHATHUAMM: MaTpuna 2x2 u 3x3,
ONPEEINUTENb MATPULIBI, TEOMETPUUECKUM CMBICII OITPEIAEITUTEINS;

— [IIPyl8 yMeHHME MOJCIMPOBATHh peajibHbIC CHUTyallMM Ha $A3bIKC MATCMAaTHKM,
COCTaBJISITh BBIPAKECHUS, YPABHEHHUsI, HEPABEHCTBA U HUX CHUCTEMBI MO YCIOBUIO 3a/1a4H,
UCCJIeIoBaTh  MOCTPOEHHBIE MOJEIM C  HCIOJb30BaHWEM  anmapara  ajareOpbl,
WUHTEPIPETUPOBATh IIOJIYYCHHBIA pe3yJbTaT; CTPOUTh MATEMATHYECKHUE MOJEIU C
IIOMOIIBI0 TEOMETPUYECKUX IOHATHUM W BEIWYMH, PEIIAThb CBSI3aHHbIE C HUMU
IIPAKTUYECKHUE 33Jlayd; COCTaBIIATh BEPOSTHOCTHYIO MOJENb W HWHTEPHPETUPOBATH
IIOJIyYEHHBI PE3yJbTaT; pelarh NPUKIAJHBIE 3aJa4d CPEICTBAMU MAaTeMaTUYECKOIO
aHayn3a, B TOM YHCJI€ COLUAIbHO-ODKOHOMUYECKOTO U (PU3UUECKOTO XapaKTepa;

— IIPy19 yMeHue BbIOMPATh MOAXOIALINI METOA JUIsl pelIeHUs 3a/1aui; TOHUMaHUE
3HAYMMOCTH MAaTEMaTUKH B H3YYEHHUU HPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUM; YMEHHE PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATHUKHA B UCKYCCTBE, YMEHHUE
NPUBOAUTH  NPUMEPBI  MATEMATHUYECKUX  OTKPBITUA  POCCHMCKOM W MHUPOBOM
MaTEeMaTU4YECKOU HAYKHU.

Obuwue komnemenuuu

OK 01. BriOupaTe cnocoObl pelieHus 3aaad MpoecCHOHATBHON AesTENbHOCTU
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM

OK 02. Mcrnonb30BaTh COBPEMEHHBIE CPEICTBA IOMCKA, aHAJIN3a U UHTEPIPETalnun
uHpopMaluu, U  HUHQOpPMALMOHHBIE  TEXHOJOTMU  JUIsl  BBINOJIHEHHUsS  3ajad
npo¢eCCUOHATILHON JIeATCIIbHOCTH

OK 03. IlnanupoBaTh W peann30BbIBATH COOCTBEHHOE MPOQPECCHOHATBLHOE U
JUYHOCTHOE DPAa3BUTHE, MNPEANPUHUMATEIBCKYIO JIEATEIbHOCTh B MPO(hecCHOHATBHOM
cdepe, UCTONB30BaTh 3HAHUS MO MPABOBOM M (PMHAHCOBOM TPaMOTHOCTH B Pa3iMYHBIX
JKA3HEHHBIX CUTYALMAX

OK 04. DddexTuBHO B3aUMOJIEUCTBOBATH U pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE

OK 05. OcymecTBisiTh yCTHYHO W NHUCBMEHHYK) KOMMYHHUKAIMIO Ha
roCyJIJapCTBEHHOM si3bike Poccuiickoit denepannu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO
U KyJIbTYPHOT'O KOHTEKCTa

OK 06. IIposBisaTh IpakAaHCKO-NATPUOTUYECKYIO ITO3ULHIO, IEMOHCTPUPOBATH
OCO3HAHHOE NOBEJICHHE HAa OCHOBE TPAJAMIIMOHHBIX POCCHHMCKHUX JAYXOBHO-HPAaBCTBEHHBIX
LICHHOCTEH, B TOM 4YHUCJIE€ C Y4YE€TOM TIapMOHH3ALMHA MEKHALMOHAIBHBIX W
MEKPEIUTMO3HBIX OTHOLIEHNUN, IPUMEHATh CTaHIapThl aHTUKOPPYILIMOHHOTO ITOBEIEHU

OK 07. CopneiicTBOBaTh COXPAaHEHHUIO OKPYIKAIOIIEH CPENbl, PeCypcocOEpeKeHHUIO,
OPUMEHATh 3HaHMS 00 M3MEHEHUHW KJIMMara, MPHUHIMIBI OepeXIMBOTO IPOU3BOJICTBA,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX



Ilpogpeccuonanvnvie Komnemenyuu

IIK....



2. ®oHA OLLeHOYHbIX CPeACTB A1l BXOAHOIo KOHTpoOsA

BXogHOW KOHTPOJIb COCTOUT W3 33a4aHU, YacTUYHO B3ATbIX W3
OoTKpbITOro 6aHka O3 v BIP no matemaTvke. Ha BbIMONHEHVE 3aj4aHUIA
BXOAHOr0 KOHTPO/IA faeTca 1 akagemMmyeckmin yac (45 MUHyT).

BXOAHOM KOHTPOJIb COCTOUT U3 2-X 4acTeil: obA3aTenbHoOn un
AOMNONHUTENIbHOW.

Obs3aTtenbHas 4YacTb cofepxuT 3a/laHuS MUHWMaNbHOro
065A3aTe/IbHOro YPOBHS, AOMONHUTE/IbHAA YacTb — 6bonee C/I0XKHble 3ajaHnS.

[pn BbINONHEHUN 3ajaHNI TpebyeTca MPeACTaBUTb XOJA PeLUueHus U
yKas3aTb MNOJIy4eHHbI oTBeT. [IpaBUNbLHO BbINOJIHEHHOE 3ajaHve U3
0653aTesIbHOM YacTy OLUEHMBAETCA B OAWH 6ann; npaBuibHOE BbiNOIHEHVe
3aJaHNK AONONHNUTENIbHOW YacTu oueHuBaeTca 3 bannamm nnn 1-2 6annamu
3a YaCTUYHOe peLleHme.

Bannbl, NonyyeHHbIe 3a BCE BbIMO/IHEHHbIE 3a4aHNA, CYMMUPYHOTCS.

llikana nepeeoda 6asns108 8 ommemku no hamu6annsbHoli cucmeme

Ommemka HYucno 6annos,
Heobxodumoe 015 nosyYeHUs ommemku
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O6pa3zoeamenvHoie pe3ynsmamel, noodnexcauwjue npoeepke
(3n1emeHmbsl):;

MP6 1, NP6 5, NP6 6, NP6 9, NP6 12, NP6 14.
MPy 1, MNPy 5, NPy 7, NPy 8, NPy 18, MPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0aHuUs 6X00H020 KOHMPONA

O6asaTenbHasa 4YacTb
lMpu peweHuu 3adaHuii 1-4 3anuwiume npasunsvHelli omeem us3
yemeoipex npeodsIoHCeHHbIX.
1. (1 6ann) Packpolite popMyny COKPALLEHHOTO YMHOXeHWs a*-b*:
A) a’-2ab+b?% B) (a-b)(a+b); B) a*+2ab-b% IN) (a-b)(a-b)
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29

8

2. (1 6ann) Mnowaab TpeyroabHMKa BblYMCAAETCA Mo popmyre:

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

3. (1 6ann) Kakoe 13 cneayroLLmMx Yncesn 3aKaYeHo Mexay Yncnamm 17

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

11



4. (1 6ann) AaHbl rpadukn ¢yHKUMin. Kakaa dopmyna cooTBeTCTByeT
rpaduky 3):

R 2) | 3)

ol 1! ol 1 o] 1

1 9
a2 ;E)y:x2_8x+11;8)y__;;r)y=x+5.

lpu ebvinosnHeHuUU 300aHUll 5-8 3anuwiume xo00 pewleHuUs U nosay4YeHHsli
omeem.

1 11

5. (2 6anna) Beluncnute 2 5

6. (2 6anna) Pewmnte ypaBHeHue x>-7x+10=0. Ecnu ypaBHeHMVe nMeeT
6onee 0AHOro KOPHS, B OTBET 3anyLLNTe MeHbLUWIA U3 KOPHE.

7. (2 6anna) Mnowaab 3eMesib KPeCTbSAHCKOro X03§1MCTBa, OTBeAeHHas
noJ nocaaky KyCTapHWKOB U LBETHUKOB, COCTaBndeT 24 ra 1 pacrnpegeneHa
MeXAYy HAMU B OTHOLWeHUN 5:3. CKONbKO rektapoB 3aHMatoT LUBETHUKN?

8. (2 6banna) Bbicota BH napannenorpamma ABCD genunt ero ctopoHy AD
Ha oTpe3kn AH=2 n HD =32. inaroHanb napannenorpamma BD paBHa 40.
HavawuTte nnowaab napannenorpaMmma.

AonosiHuTeNbHasa YacTb

lpu evinosnHeHUu 300aHUA 9 3anuwiume x00, 060CHOBAHUe peweHUs U
nosy4eHHsIli omeem.

9. (3 6anna) PeibonoB nponabin Ha nogke OT MPUCTAHW HeKoTopoe
paccTossiHMe BBEpPX MO TeYeHWo peku, 3aTeM 6pocun SKopb, 2 Yaca NoBU
pbIby 1 BepHYNCa o6paTHO Yepes 5 4acoB OT Hayana nyrtelwecTsus. Ha Kakoe
pPaccToAHMe OT MPUCTaHW OH OTMJIbI, €C/IN CKOPOCTb TeUeHUs peku paBHa
2 KM/4, a CO6CTBEHHAas CKOPOCTb IOAKMN 6 KM/Y?

12



3TaJ/IOHbl OTBETOB:

Homep

3a4aHun 5 8
f

OTBeT 2,7 816

13



3. ®oHA OLleHOYHbIX CPeACTB A1 TeKYLLEero KoOHTpons

TekyLnn KOHTPO/Nb MPOBOAATCA BO BpeMs ayAUTOPHbIX 3aHATUA MO
MaTemMaTVike B COOTBETCTBUM C y4ebHbIM N1aHOM 1 paboyein nporpammbl O/
«MaTemaTtumka» no Bcem pasjgenam nporpammbl. TekyLmiin KOHTPOJIb COCTOUT
N3 ABYyX YacTei: TeopeTnYecKon 1 npakTnyeckon. Mpu 3Tom obyyatrowmecs
Nony4yatoT ABe OTMETKW.

TeopeTuyeckas 4YacTb MpoxoAUT B  ¢opMe YCTHbIX OTBETOB:
obyuaroLmecss BbITAMMBAOT MATb KapToyek C BOMPOCaMMW, AAKOT MOJIHbIV
OTBeT (CO CNMCKOM BOMPOCOB 06y4varoLLmecs 3HaKOMATCA B Hayane n3yyeHus
pa3aena).

lLikana nepeeoda 6asns108 8 ommemKku no namu6annsvHoli cucmeme

Ommemka Konuyecmeo eepHbix omeemoe Ha meopemuyeckue
eonpocel
«3» (ydos.) 3
«4» (xopouwlo) 4
«5» (omauyHo) 5

3ajaHnA NPaKTUYeCcKom YacTu (KOHTPO/IbHbIe paboTbl) YAaCTUYHO B3AThI
N3 OTKPbITOro 6aHka EMN v BINP no matemaTuke.

Ha BbINOJIHEHVE KOHTPO/IbHOW paboTbl MO MaTtemaTtuke pgaetcd 1
akageMunyeckmnin Yac (45 MNHyT).

KoHTponbHaa paboTa coctomT wx 2-x 4actel. B nepsont w4actm
npeanaraeTca BbIMNONHUTL 4 3ajaHUA - BblbpaTb MNpaBU/bHLIV OTBET U3
yeTblpex nNpeasoXxeHHbIX. Bo BTOpoW 4YacTm npepnaraetcs BbIMOAHUTbL 6
33Z,@aHUI - 0GOPMUTB XOZ PeLleHns 1 3anucaTb NMosyyYeHHbl OTBeT.

3a npaBwibHOe BbIMOJHEHMWe Nb60ro 3ajaHMs nNepBOM 4acTu
obyvaroLwmrica nonyyaetr ogmH 6anna. NpaBuabHOE BbINOJIHEHWE 3ajaHUIA
BTOPOM 4YacTun oueHuBaetca 2 b6annamm uam 1 6anioM 3a 4YacTuyHoe
peLueHue.

Bannbl, nonyyeHHble 3a BCe BbIMOJIHEHHbIE 3aaHNSA, CYMMUPYHOTCS.

llikana nepeeoda 6asns108 8 ommemku no namu6annebHol cucmeme

Ommemka Yucno 6annos,
Heobxooumoe 0414 hosyyeHUss ommMmemku
«3» (ydos.) 8-10
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«4» (xopouwlo)

11-13

«5» (omauyHo)

14-16
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3.1 [IpAmMebie u nAocKoCcmMu 8 npocmpaHcmee

O6pa3zosamensHsie pesynsmamel, noodnexawue npoeepke

(3nemeHmbsl):.
NP6 1, MP6 9, NP6 11, NP6 12, NP6 14.
[Py 1, NPy 14, MNPy 15, NPy 16, MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK ...
TeopeTnyeckme BONpochl:
1.  Chopmynupyinte Teopemy lNMunearopa.
2. [lepeuncnunte oCHOBHble GUTrypbl B MPOCTPAHCTBE.
3. TepeuncnunTte cnocobbl 3a4aHNA NAOCKOCTU.

4. [lpopgonxnte Teopemy: «Ecianm ogHa w3 ABYX MapannenbHbIX

npaMbIX nNepneHanKyndapHa naoCckoCTn, TO...».

5. Mpogonxute Teopemy: «Ecnn pBe napannenbHble MAOCKOCTU

nepecekaroTCsa TpeTbewn, TO...».

6. CdopmynumpyinTte onpegeneHue aByrpaHoro yrna.

7. ChopmynmnpyinTe onpepesieHne TpexrpaHoro yrna.

8.  PackpoiiTe NOHATMNE «yroa Mexay NpsaMbIMn».

9. [llepeuncnute B3avMHOE pPacCnoJioXXeHne ABYX MPAMbIX
MPOCTPaHCTBE

10. Kakuve npsiMble Ha3bIBaKOTCA NapannenbHbiIMU B MPOCTPAHCTBE?

11. Kakne npsamMbie Ha3blBalOTCA CKpeLLMBaroLMMUNCA B
npocTpaHcTee?

12. Kakue npamMbie Ha3blBalOTCA NeprneHAVKYNapHbIMU B
npocTpaHcTee?

B

13. I'Iepebu/lcnvlTe B3aMMHO€E pacrnonoxeHume I'IpFIMOI7I N NAOCKOCTN B

NPOCTPaHCTBE.
14. PackpoinTe NOHATVE «Yrosl Mexay MPAMO N NNOCKOCTbHO».

15. PackpoinTe NOHATME «NapaniebHOCTb NPSMOW N MIOCKOCTU.
16. PackpounTe NnoHATUE «NepneHANKYNAPHOCTb NPAMON

MNI0CKOCTU.
17. TMepeuncnnTe B3aMMHOE Pacro/ioXeHMe ABYX MIOCKOCTeN B
NPOCTPaHCTBe.
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18. PackpoinTe NOHATUE «Yro/l MeXAy MJI0CKOCTAMM».,

19. PackpoinTe NoHATVE «NapannebHOCTb MNJ0CKOCTEeN».

20. PackpownTe noHATUE «MeprneHANKYISPHOCTb NI0CKOCTEN».

21. Kak HalTu paccTtosgHmMe OT TOYKU A0 NPSAMOIA?

22. Kak HanTun paccTosiHne Mexay NpsaMbIMinN?

23. Kak HauTuy paccTosiHMe Mexay MaoCKOCTAMMN?

24. TlpogonmkuTte onpegeneHuve: «lepneHAVKynsap - 3T0...».

25. Tlpogonxute onpejgeneHne: «Hak1oHHasa - 3T0...».

26. TpogonmkxuTte onpegeneHuve: «Mpoekuns HAKNOHHOW - 3TO...».

27. [llepeuncnnte CBOWCTBA NapaniieNlbHOro NPOeKTUPOBAHWS.

28. [lpuBeguTe NpMepbl CUMMETPUIA HA NJIOCKOCTU B NPUpoJe,
NCKYCCTBE, apXUTEKTYpe.

29. T[lpuBeguTe NpMepbl CUMMETPUIA B NPOCTPAHCTBE B MPUPOLE,
NCKYCCTBE, apXUTEKType.

30. B uem oTanuve NoHATUE «ABUXKEHVIE» OT MOHATUSA «MOBOPOT»?

KoHTposbHasa pa6oTa Nei
O6s3aTenbHas YacTb
Mpu peweHuu 3adaHuii 1-4 3anuwiume npasunsvHelli omeem us3

yemeipex npeos1oHCeHHLIX.

1. (1 6ann) Pacwunopyinte KpaTkyro 3anmncb: aEp.

A) TOUKa a NPUHAANEXUT MNJIOCKOCTUS; B) ToUuKa a NpUHaANeXNT NPAMOS
; B) npaAMasa a nprHaanexunT nnockoctup; ') npamMasa a nepecekaeT Na0CKOCTb
B.

2. (1 6ann) Mpamele AB n CJ ckpewmBatotcsa. Kakoe pacnosioxeHue
nvetoT npamele AC n BA?

A) napannenbHble; b) nepneHaukyndapHble; B) ckpewwmsatoTcq; )
nepecekaroTCcs.

3. (1 6ann) MNnockoctn a 1 B metoT 1 06LLYyto ToUKy. KakoBO X
B3aMMHOe pacnosioXxeHue?
A) napannenevHbl; B) nepecekatotcs no npamon; B) cosnagatoT; I

CKpeLLBatoTCS.
4. (1 6ann) Ecnn npamas, npoBeeHHasa Ha MJ0CKOCTY Yepe3 OCHOBaHMe
HaKJIOHHOI, NepneHANKYNSAPHa ee NPoeKLUnmn, TO OHa...
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A) nepneHAVKYNSpHa N CaMOW HakKJOHHOW; Bb) mapannenbHa v camol
Hak/JIOHHOW; B) cKpewwmBaeTca C HakNoHHOW; [) nepneHAVKYyNspHa
OCHOBAHWIO HAKJIOHHOW.

lpu ebinosnHeHUU 300aHUl 5-8 3anuwiume xo00 pewleHuUs U nosay4YeHHsolli
omeem.

5. (2 6anna) Yepes KoHubl oTpe3ka AB 1 ero cepegmHy M nposejeHbl
napannenbHble NpsaMble, NepecekatoLLie HEKOTOPYH MIOCKOCTb B TOUKax A;,
B: n M,. Hangute anuHy otpeska MM,, ecnn otpe3ok AB He nepecekaet
nnockoctb 1 ecnv AA,=6,8cm, BB,=7,4cm.

6. (2 6anna) Mpamelie AC, AB n Al nonapHo neprneHAVKYyNspHbl. HaranTe
oTpe3ok CA, echm AB=5 cm, BC=13 cm, AA=9 cwm.

7. (2 6anna) N3 TOuKM K MNNOCKOCTM MNpoBeAeHbl [Be HaK/IOHHbIe.
HanamTte AnviHbl obwiero nepneHAVKynsipa, ecay NpoekumMy HakKJIOHHbIX
OTHOCATCA Kak 2:3 N A/IHbI HAKNOHHbIX PaBHbl 23 CM 1 33 CM.

8. (2 6anna) Haueptntb ky6 ABCAA:B.C:[;. MocTponTtb TOUKy KeAB,
Touky M e A4,C, otpe3ok PE€A,B,C;.

AonosiHuTeNbHasa YacTb

lpu ebinonHeHuu 3a0aHUA 9 3anuwiume xo00, 060CHO8aHUEe pewleHUsA U
nosy4yeHHolli omeem.

9. (3 6anna) Pa36butb uUBeTHWK Kpyrnon ¢opmbl (R=2 M) Ha 4actm
pasnnyHOM naowaan. PaccumtaTb KONMYECTBO CaXeHLeB LBEeTOB A/iA
Kaxxaoro cektopa. OpopmMunTb cxemy LiBeTHUKa. Hanpumep:

3TaJ/IOHbl OTBETOB:

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

A

OoTBeT B B b A 7.1 15 9 - -
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3.2 KoopouHamesl U eeKmMopel

O6pazoeamenbHoie pe3ynemamel, noodnexcawjue npoeepke
(3nemeHmbsl):.

NP6 1, MP6 9, MP6 11, NP6 12, NP6 13.
MPy 1, MPy 14, NPy 15, NPy 16, MPy 17, NPy 19.
0K 01, OK 02, OK 03, OK 05, OK 07.

MK....
TeopeTunyeckume BONpochli:

1. W3 4yero cocTonT NPAMOYrosibHas cctemMa KoopAnHaT B
npocTpaHcTee?

2. Ecnn Touka nexuT B MNOCKOCTY Xy, Kakaa KoopAuHaTta y Hee
HyneBas?

3. [llpvBeauTe npmmep KOOPAMHAT TOUKU A, KOTOpasa NexXunT Ha OCun Z.

4.  PackpouTe NOHATUE «BEKTOP».

5. Kak HanTu KoopAnHaTbl BeKTopa?

6. [lepeuncnnte v packpomTe Npasnia CJIOXKEHNS BEKTOPOB.

7.  Kakue BeKTOpbl Ha3bIBaOTCA KOIMHEAPHbLIMIN?

8.  Kakve BeKTOpbl Ha3bIBarOTCA NepneHANKYNAPHbIMIN?

9. Yemy paBHO cKangapHoe npon3sseseHne BeKTopoBs?

10. Kak HavTn BeKTOpHOe Npon3BejeHne BeKTOPOB?

11. Yemy paBeH yron mexay BeKtopamu?

12. TpuBeanTte NnpuMep MaTpULLbl 2x2.

13. TlpuBeanTte npyMep MaTpuULbl 3x3.

KoHTponbHasa pa6oTta Ne3

O6sa3aTenbHag YacTb

Mpu peweHuu 3a0aHuli 1-4 3anuwiume npasunbHeLIli oMmeem u3 Yyemolpex
npeos10X3ceHHsIX.

l.

(1 6éann) Aanbl Toukum A(1,0,5), B(-2,0,4), C(0,-1,0), 4(0,0,2). Kakne n3

HUX NexaTt Ha KoopAnHaTHoM npsmoin Oy?

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

2. (1 6ann) Kakmne ns sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)
ABNAOTCA e 4MHNYHBbIMW?
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A)a; b)c B)B; IN)p.

3. (1 6ann) Kakme 13 Bektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KoN1nMHeapHbI?

A) a, B; b) ¢, B; B) a, ¢; I') konnrHeapHbIX BEKTOPOB HeT.

4. (1 6ann) Aanbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHON KaKoro
oTpe3ka asngetca Touka M(0,3,4)?

A) AB; b) BC; B) AC; IN) CB.

lpu ebinosnHeHUU 300aHUl 5-8 3anuwiume xo00 pewleHuUs U nosay4YeHHslli
omeem.

5. (2 6anna) AaHbl BekTOopbl a(-6,0,8) , B(-3,2,-6). Hangute ckanspHoe
npovssejeHne BEKTOPOB.

6. (2 6anna) lpwn KakuUxX 3HayeHUAX n BekTopbld (4,n,2), é(1,2,n)
nepneHANKYNAPHbI?)

7. (2 6anna) AaHbl BekTOopbl a(-6,0,8), B(-3,2,-6). Hanamte KoCcMHyC yrna
MeXAy BEKTOpaMMU.

8. (2 6banna) lokaxunTe, UTO YeTblpéxyronbHUK ABC/ saBnsieTca poMoom,
ecnu:.

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

AononHuTtesnbHaaA 4YacTb
lpu evinosnHeHUu 300aHUA 9 3anuwiume x00, 060CHOBAHUe peweHUs U
nosyvyeHHolli omeem.
9. (3 6anna) MakeT KNymbbl NpeAcTaBNeH Ha KOOPANHATHOW MIOCKOCTU.
Havaute nnowasab KAymMbbl (YeTbipexyronibHUKa), BepLUVHbl KOTOPOro
I/IMeKz.T KoopanHaTsl (8;0), (10;8), (2;10), (0;2).

3TaJ/IOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHn
A
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OoTBeT
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3.3 OcHoebl mpu2oHoMempuu. TpuzoHoMempuyeckue QyHKyuu

O6pazoeamenbHoie pe3ynsmamel, noodnexcawjue npoeepke
(3nemeHmbsl):.
NP6 1, NP6 3, NP6 5, NP6 14.
MNPy 1, MNPy 6, MNPy 7, MNPy 8, MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
MK ...

TeopeTnyeckme BONpochl:

1.  Yemy paBeH yron B oAviH pagnaH?

2. B Kakux yeTBepTAX TPUTOHOMETPUYECKOro Kpyra GyHKUUS y=sinx
NPVHMMaET NOJIOXNTEe/NbHble 3HaUeHNA?

3. B Kakux yeTtBepTsaAX TPUTOHOMETPUYECKOro Kpyra yHKLMSA y= COSX
NpVHMMaeT oTpuuaTe/bHble 3HaYeHUNA?

4.  Tlpoponxunte onpepeneHue: «CMHYC OCTPOro yrna - 370...».
Mpogomxkunte onpeaeneHne: «KoCcMHyC oCTPOro yria - 3T0...».
Mpogomkute onpegeneHue: «TaHreHc OCTPOro yrnia - 370...».
CoopmynmpyimnTe 0OCHOBHOE TPUTOHOMETPUYECKOe TOXAECTBO.
Yemy paBHO npownsBegeHune tgx*ctgx?

9. UYemy paBeH sin(2x)? CbopmynnpyinTe NnpaBuao BblUNCIEHUA.

10. Yewmy paBeH cos(2x)? ChopMynnpyimnTe npaBmio BblYNCIEHWS.

11. MNepeuncnnte TpUroHoMeTpuyeckme GyHKLNN, yKaxmnTe nx
nepvroasl.

12. Yemy paBeH nepuog GyHKLNN y=C0S(4X)?

13. eMy paBeH nepuog GyHKUUN y=cos(x/4)?

14. OnpegenuTte 06nacTb 3Ha4YeHNA GYHKLMM y=3c0S(5%)?

QN WU

15. Tllepeuncnute Crocobsl peweHus TPUTOHOMETPUYECKUX
ypaBHEHU.

16. PackpounTte aNropunT™m peLleHns OAHOPOAHbIX
TPUrOHOMETPUYECKNX YyPaBHEHNIA NepBOro NnopsiAka.

17. PackpounTe aIropunT™m peLleHns OAHOPOAHbIX

TPUTOHOMETPUYECKMX YPaBHEHW BTOPOro NopsAKa.

KoHTponbHasa pa6oTta Ne4
O6sa3aTtenbHas YacTb
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Mpu peweHuu 3a0aruii 1-4 3anuwiume npaeunecHellii omeem U3 yemeipex
npeosiodCeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakas 13 cTOpoH iBNAeTca rmnoTeHy3on A
ABC?

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

2. (1 6ann) Yrnom kakow yeTBepTu aBnseTcs yron a=400°7

A) L B)II; B) III; IN) IV.

3. (1 6ann) Kakve 13 pyHKLNIA ABNAKOTCA YETHBIMUN?

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

4. (1 6ann) Kakne n3 ymcen ABASOTCA KOPHEM YpaBHEHUS COS X =%?

2
A) X=¢ ; B)X=5; B)X=5; N X=5.

lpu ebinosnHeHuUU 300aHUll 5-8 3anuwiume xo00 pewleHuUs U noay4eHHslli
omeem.

. Tt Tt
5. (2 6anna) Beluncnure: sin + coss.

6. (2 6anna) Hangute 3HaueHve BblpaxeHus 4arccosg - 4arcsin
(=2

7. (2 6anna) JokaxxnTte TOXAeCTBO: 2sin(n/2+a) + cos(m - a)= cosa.

8. (2 6anna) PewunTe ypaBHeHMeE: sin® x - 4 sin x + 3 =0.

AononHuTtesnbHaaA YacTb
lpu evinosnHeHUu 300aHUA 9 3anuwiume x00, 060CHOBAHUe peweHUs U
nosny4eHHbsIli omeem.

X+y=n

9. (3 6anna) Pewnte cncTemy ypaBHeHWA: sin x+sin y =2.

3TaJ/IOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHun
A
OTBeT b A B b 1 2T - | o (
2 %+2nn;%+
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3.4 Ipou3eodHaA pyHKYuUU, ee npuMeHeHue

O6pa3zoeamesnbHbie pe3synbmamel, nodnexcawue npoeepke
(3nemeHmbsl):.
NP6 1, NP6 4, NP6 6, NP6 14.
MPy 1, MPy 6, MPy 7, MPy 8, MPy 9, MPy 10, MPy 11, MPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
TeopeTnyeckme BONpochl:
1 MNpogomxnte onpegenenune: «flocnegoBaTelbHOCTb — 3TO...».
2. TpwuBeguTe npumep apudmMeTnyecKor nporpeccuu.
3 MNpuBeanTe NpMep reoMeTpr4eckor nporpeccun.,
4. TpuBegnte npumep 6ecKoOHeYHO YybObIBaKOLLEN reoMeTpuyecKkown
nporpeccun.
5. [llpogomkute onpegeneHue: «[1pon3BogHas - 3T0...».
6. PackponTe reoMmeTpuyeckuin CMbICN MPOU3BOAHOMN.
7. Tlpopgonxkunte onpepeneHne: «kKacatenbHaa - 370...».
8.  PackpownTe $pmn3nyecknini CMbIC1 NPOU3BOLHOMN.
9. TllepeuncnuTte npasunna BblYNC/IEHNSA NPON3BOAHbIX.
10. Yemy paBHa Npomn3BoAHAas CTeneHHOW QyHKLNN?
11. Yemy paBHa Npou3BoAHasA NpoviaBeLeHnNA?
12. Yemy paBHa Npou3BoAHasA YacTHOro?
13. Yemy paBHa Npon3BOAHAsA CNOXHOW yHKLMNN?
14. Codopmynumpynte Npr3HaKk Bo3pacTaHUs QYHKLNW.
15. ChopmynupyinTe Nnpmn3sHak ybbiBaHNA GYyHKLMW.
16. ChopmynupyinTe Npn3HaK TOUKN MaKCUMyMa GYyHKLNN.
17. Cohopmynupynte npr3HaK TOUKN MUHUMYMa GYHKLNN.
18. CocTtaBbTe anroputTM peLeHnda 3ajady Ha  HaxoxXaeHusd
HanbonbLIero N HauMeHbLUero 3Ha4yeHust GyHKLUMKM Ha oTpe3ske?
19. CocTaBbTe anroputM WCCIEAOBaHUA W MOCTpoeHUs rpaduka
GYHKUNM C MOMOLLBHO NPOV3BOAHOWN.
20. Kak HalTu BepTMKaNbHYI acuMNTOTy rpadumka GyHKUmMN?

KoHTponbHasa pa6ota Ne5
O6sa3aTenbHas YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasunbHuIli omeem u3 Yemeipex

npeos1oxceHHsIX.
1. (1 6ann) Yemy paBHa nponssogHas GyHKUMN y=COS*X?
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A)y'=-sin’x; B)y'=-2sin’x; B)y'=-2cos xsinx; I y'=2cos x.

2. (1 6ann) Mo kakow 13 GopmMyn BbIUMNCISETCA NPON3BOAHASNA
nponssegeHnNaA?

A) (U+v)'=U"+V'; B) (uv)=u'v+uv; B)() =———; N(f(g(x))'=F (g(x))*g’(x).

3. (1 6ann) PewnTe ypaBHeHue f'(x)=0, ecnu f(x)=3x> - 6x +4. BoibepuTe
oTBeT.

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

4. (1 6ann) Ha pucyHke nsobpaxeH rpadpurk nponsBoaHon GyHKUNY f(x),
onpegeneHHoM Ha wuHTepBane (-10;8). Hanaute KoAMYeCcTBO Touek

MakcmMmyma dyHKuMM f(x) Ha oTpeske [-9;6].
iy

VDN y=1)

=Y

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

Mpu esinonHeHuu 3a0aHuli 5-8 3anuwume xo0d pewieHUs U NOAYYeHHbIl
omeem.

5. (2 6banna) MaTteprnanbHas TouKa ABMXETCHA NMPAMOJIMHENHO NO 3aKOHY

_ 4 3 4.2 .
X(t) =17 +607 =47 +5 =5 (e x— paccTosHME OT TOUKM OTCYeTa B

MeTpax, t — BpeMs B CeKyHAax, MU3MepeHHoe C Hayana ABvxeHus). Hangurte
ee CKopocCTb (B M/C) B MOMEHT BpeMeHn ! = 3 ¢.

6. (2 6anna) Ha pucyHke un306paxéH rpadpuk eyHkumm y=f(x) wn
KacaTtenbHasa K HeMy B Touke C abcumcco xo,. Hangmte 3HaudeHue

Npov3BOAHOW GYHKLMN f(X) B TOUKE Xo.
VA

3

oy 1 13 0
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—2|(x+3
7.(2 6anna) PeunTe HepaBeHCTBO: W

(x—8 >0

8. (2 6anna) NiccnepoBaTb GYHKLMIO f(k)=x3 - 3X 1 NOCTPOUTbL €€ rpaduk.

AononHuTenbHasa YacTb

lpu evinonHeHuu 3a0aHUA 9 3anuwiume x00, 060CHOBAHUe pewieHUA U
nosy4eHHsIli omeem.

9. (3 6anna) dupme «CafoBOL» BbIAENAOT YYaCTOK 3eMAV NAOWAAbHo
100 M MNpeanaratoT YeThbipe yuacTKa pasHbIx pasmepos: 25x4; 20x5; 12,5x8;
10x10. Kakow y4yacTtok ogobput gupektop ¢pupMbl «CafoBoa», YUUTbIBadA, UTO
HeobxoAMMOo ByzeT NOCTaBUTbL 3abop Mo NepumeTpy?

3TaJIOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aaHn

f

OTBeT B b A B 8 1,25 | (-:3;2), - 10x10
(8; +x)
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3.5 MHO202paHHUKU U mena epaweHus

O6pazoeamenbHoie pe3ynemamel, noodnexcawjue npoeepke
(3nemeHmbsl):.

NP6 1, NP6 6, NP6 9, NP6 10, NP6 11, NP6 12, NP6 14.

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

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

TeopeTnueckme Bonpochl:

1.  Tpoaomxute onpeaeneHme: «MHOrorpaHHuK - 3T10...».

2. [lpogonxuTte onpegeneHuve: «[pmsma - 370...».

3. Mpogonmxute onpepenerHune: «[psamMoyronbHblid Napannenennnes -
3TO...».

4. Tpogonxmnte onpepenenHune: «Kyo — 310...».

5. NMpogomxunte onpegeneHue: «MNupamnga - 370...».

6. Coopmynupymnte CBOMCTBO O  MPOTMBOMEXALUMX  FPaHAX
napannenenunneaa.

7.  ChopmynumpyinTe CBOMCTBO O AvaroHansax napanienenvinesa.

8. CdopmynmpyinTte CBOWCTBO O AMAroHanu v NNHENHbIX pa3mepax
NPAMOYro/ibHOro Napannenenunesa.

9. Kakas npu3ma Ha3blBaeTCs NPSAMOIA?

10. Kakasa npv3ma HasblBaeTCs NMpaBuibHOWN?

11. PackpomnTe NOHATME «NpaBu/ibHas NMpaMuaa».

12.  Yto Takoe anodpema npaBuIbLHOW NMpaMuibl?

13. B 4yem otanyve mMoAHOM MNOBEPXHOCTU MPU3Mbl OT MOJIHOWN
MOBEPXHOCTU NUPaMUAbI?

14. ChopmynupyinTe TeopemMy O BblUYMC/IEHNV BOKOBOW MOBEPXHOCTU
NPAMON NPU3MBbI.

15. Chopmynupyinte TeopemMy O BblUUC/IEHNN BOKOBOW MOBEPXHOCTU
NpPaBUIbLHON NMPaMUABI.

16. HasoBute npeamMeThl n3 BaLLeu npodeccroHanbHOMN
AesATeNbHOCTY, KOTopble MetoT GOpMbl MHOTOrpaHHUKOB.
17. Kakune MHOTOrpaHHUKN Ha3bIBaOTCA npaBUIbHbIMU?

MNepeunicnnTe NpaBun/ibHbIe MHOFOrPaHHWIKW.
18. Tlpoaomxute onpeaeneHve: «<LUMANHAP - 3TO...».

19. TlpoaomxunTte onpeaeneHue: «kKOHyC - 3T0...».
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20. TMpogonxuTe onpeaeneHne: «<YCeUeHHbI KOHYC - 3TO...».

21. Tllpogonxnte onpegeneHuve: «LLap - 3T10...».

22. UYTo AABNSeTCs BbICOTOW yCeUYeHHOro KoHyca?

23. UYTo ABNsieTCA OCeBbIM CeyeHneM LMANHAPA, KOHYCa, yCeYeHHOro
KOHYCa, Wwapa?

24, [lepeuncnnte egUHNLbI U3MepeHua niaowaan, obbvema.

25. Yemy paBHO OTHOLUeHWMe NOoLaje MOBepXHOCTEN MNOA0OHbIX
duryp B npocTpaHcree?

26. Yemy paBHO OTHOWeHVMe 06beMOB MNOAOGHLIX GuUryp B
npocTpaHcTBe?

27. Hasosute npeamMeThl N3 BaLLen npodpeccmoHanbHOW
AeATeNIbHOCTU, KOTopble nMetoT GopMbl Ten BpaLLeHuUs.

KoHTponbHasa pa6boTta N6
O6asaTesibHas YacTb
Mpu peweHuu 3a0aHuii 1-4 3anuwiume npaeunevHelli omeem U3 Yyemeipex

npeosiodCeHHsIX.

1. (1 6ann) B kakmx egnHMLAX U3MepseTcs naowajb NoBepxXHOCTU
MHOrorpaHHuKa?

A) B rpagycax; b) B meTpax; B) B kBagpaTHbIX MeTpax; ) B ABYrpaHHbIX
rpagycax.

2. (1 6ann) Mnowaab 60KOBOWV MOBEPXHOCTU MPU3Mbl BbIYUCISAETCH MO
dopmyne:

A) S = S60|< +2 SOCH-; 5) S60|< =POCH*H; B) S = B60|< + S SOCH; r) S6OK =2POCH*H'

3. (1 6bann) Yto ABNAETCA OCEBLIM CEYEeHMEM YCeYEeHHOro KoHyca?

A) paBHObejpeHHbIN TpeyronbHuK; b) paBHObegpeHHaa Tpaneuwns; B)
NPAMOYronbHWK; [') NpaMoyrosibHasa Tpaneyus.
4. (1 6ann) Kakas ¢urypa nonyyaercs npu BpaLLeHUN NPAMOYroJibHOro

TpeyrosibHMKa BOKPYr 04HOro 13 CBOVX KaTeToB?
A) KOHYC; B) yceueHHbIN KOHYC; B) nupamunga; N yceyeHHas nupamuga.

lpu ebinosnHeHuUU 300aHUli 5-8 3anuwiume xo00 pewleHUs U noay4veHHslii
omeem.

5. (2 6anna) Pebpo 0CHOBaHMA NPaBUIbLHOW TPEYrosibHOM NupaMmugsl 3
M, anodema 6M. Hangute naowasb 60KOBOV MOBEPXHOCTU NUPaMUAbI.

6. (2 6anna) AnaroHanb Kyb6a paBHa v S88. HananTe ero obbem.
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7. (2 6anna) MpsAMOYronbHUK €O CTOPOHaMu 8cM M 3CM BpaLlaeTcH
BOKPYr 60/bLUe CTOPOHbLI. Hangnte obbem, naowasim 60KOBOM U MOAHOW
NoBEepPXHOCTEeV Nosly4YeHHOoro Tena.

8. (2 6anna) Bbluncnnte NOBEPXHOCTb KPOHbI KyCTapHWKA, UMEIOLLEro
dopMmy wapa paamyca 0,5 M. B oTBeT 3anuLunTe YnNCno, AeNleHHOe Ha 7.

[JononHwuTtenbHasa YacTb

lpu ebinonHeHuu 3a0aHUA 9 3anuwiume xo00, 060CHO8aHUe pewieHUs U
nosy4eHHsIli omeem.

9. (3 6anna) Co3gatb Mogenb Kaymbbl, uMewowen dopmy
KOMOVHMPOBAHHOIO reoMeTpuYeckoro Tena, BbIMOJHUTL HeobxoauMble
pacyeTbl (Naowajib, 06beM, KOJIMYECTBO U BUALI CAXEHLIEB).
[peanonaraemele MoAenu Knymob:

3TaJ/IOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a4aHun
A
OTBeT B b b A 27 | 2744 | 72 m,; 1 -
48 T;
64

30



3.6 llepeoobpasHas ¢yHKYuu, ee npumeHeHuUe

O6pazoeamenbvHoie pe3ynemamel, noodnexcawjue nposepke
(3nemeHmel):

MP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, MPy 6, MNPy 7, MPy 8, MNPy 9, MNPy 10, NPy 11, MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckre BONpochl:
MpoaomknTe onpegeneHne: «PyHKUMA F(X) HasbiBaeTca ...».
PackpoinTe reoMeTpmnyeckmnin CMbICI OnpeseneHHOro nHTerpana.
MpogomknTe onpegenenmne: «KpuBonnHerHas Tpaneyus - 370...».
Chopmynupyinte dopmyny HetoToHa-SlenbHMLa.
B uem 3akntouaeTca o6LWMIA BUA BCeX NepBOOOHPA3HbIX?
MNepeuncnnTe NnpaBuna BbIUNCIEHNA NHTErPanos.

ok wnN =

KoHTponbHasa pa6bota Ne7
O6s3aTenbHas YacTb
Mpu peweHuu 3a0aHuii 1-4 3anuwiume npaesusneHelli omeem U3 Yyemeipex

npeosIodCeHHbIX.

1. (1 6ann) Ans kakoi u3 GyHKumin ¢yHkuma F(x)=x>-3x*+1 asnsetcs
nepBoOb6pa3HO?

A) f(x)=3(x?-2); B) f(x)=3x(x*-2); B) f(x)=3x-6x+1; I") f(x)=3x*-6Xx.

2. (1 6ann) AaHa pyHkuUms f(x)= 3x*+1. Yemy pasHa F(1)

A)2;B)4;B)6; 1) 15.

3. (1 6ann) O6Lwwin BNA BCex NnepBooobpasHbix ans 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 6ann) BeluncnnTe onpeseneHHbIli MHTerpan | xdx.
1

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

lpu ebIinosnHeHuUU 300aHUli 5-8 3anuwiume xo00 pewleHUs U noay4eHHslii
omeem.

5. (2 6anna) Asnaetca nn F(x)=x>-3x+1 nepBoo6pasHol Ana GyHKLUUN
f(x)=3(x*-1)?

6. (2 6anna) 3agaiiTe nepeoobpasHyto F(x) ansa dyHkumn f(x)=3x>-2x, ecnn
N3BECTHbI KOOpAMHAaTLI ToUkn M (1, 4) rpaduka F(x).
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7. (2 6anna) Ha pwucyHke wu30bpaxeH rpadunk obyHkumm y=f(x),
onpefenéHHoM Ha wuHTepane (—3;11). Hangute HammeHblUee 3HaudeHue
byHKuMM f(x)Ha oTpeske [2; 9,5].

]

A | y=flz)

| /N
B, 1 | .-" 1"1
- f '\ -
) | LA |
NN | A
= DNA N T

é. (-2_6;3.)1na) Ha p|/|cyH|<e i/-l._v;;)ébax(eH rpadmk HekoTopon pyHKUMM y=Ff(X).

MoNb3ysACh PUCYHKOM, BbIUMCIUTE OnpeseneHHblii nHTerpan J flx|dx.
1

YA

4 =/

) | . e s e s s s

|
|
|
|
|
|
|
|
|
|
|
1

Y

AonosiHnTesnbHasa YacTb

lpu evinonHeHuu 3a0aHUA 9 3anuwiume xo00, 060CHOBAHUe pewieHUA U
nosy4eHHsIli omeem.

9. (3 6anna) BbeluMcAMTe nnowagb Kaymbbl, nepuMmeTp KOTOPOU
orpaHn4YmBaT NUHUKU y=0, y=X, y=-2x+6. PewunTb ABYyMSA Crocob6amwu.
Caenatb yepTex.

3Ta/IoHbl OTBETOB:

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

|

OTBeT r A b r na | X-x+4| 3 12 3
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3.7 CmeneHu u KopHU. CmeneHHAA QyHKYUA

O6pazoeamenbvHoie pe3ynemamel, noodnexcawjue nposepke
(3nemeHmel):

NP6 1, NP6 2, NP6 3, NP6 5, NP6 6, NP6 14.

[Py 1, MPy 5, MNPy 6, MPy 7, MNPy 8, MNPy 18, MNPy 19.

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

TeopeTnyeckume BONpochl:

1.  ChopmynupyinTe onpegeneHme cteneHHON GyHKLUNN.

2. llepeuncnute CBOMCTBA CTeneHHOM  GYHKUMWM C  UEeNbIM
nokasaTenem.

3. [epeuncnnTte CBOVCTBA cTeneHun C  [AeNCcTBUTENbHbIM
nokasatenem. [pBeanTe NpriMepesbl.

4. TlepeuncnnTe CBOMCTBA KOPHA HaTypanbHOW cTerneHun. MNMpuseante
npriMepsl

5. Ha u4Tto Heob6xogMmMo 06paTuTb BHUMaHMWE nNpv peLleHnu
NPPaLVIOHaNbLHOIO YPaBHEHNSA YETHOMN CTeneHn?

6. Yemy paBeH KOpeHb YeTHOW CTerneHn N3 oTpuLaTeNbHOro Ymcna?
MprBeanTe Nnprmep.

7. UYemy paBeH KOpeHb HeYeTHOW CTerneHW Wn3 OTpULATEeNbHOro
ymncna? NpurBeanTte Nprmep.

8 Ha u4to cTouT 06patnTb BHMMaHWe nNpu  peLleHnun
NppaLmMoHanbHbIX, 4POH6HO-paLMOHaNbHbIX YPaBHEHWIA U HEepaBEeHCTB?

KoHTposibHasa pa6oTa Ne 8
O6sa3aTesibHag YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwiume npaeunevHelli omeem U3 Yyemeipex

npeos1oX3ceHHsIX.

1. (1 6ann) Mexay KakumMn ABYyMS HaTypanbHbIMW YNCNaMU HaXOANTCA
ymcno ¥19?

A)191n20;B6)2n3;B)18mn19; 1N 3 n4.

2. (1 6ann) OnpeaennTe KOPeHb ypaBHeHUs x°=125

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

3. (1 6ann) PacnonoxmnTe B NopsiaKe Bo3pacTaHus uncna: 2; ¥s; V17

A) 2; ¥5; 417; B) 2; ¥17; ¥5; B) ¥5; 2; ¥17; 1) 17,2; U5

4. (1 6ann) YMHOXasa yncna ¢ 04MHAKOBbIM OCHOBAHWMEM, X CTEMEHW...?
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A) ymHOXaeM; B) genvm; B) cknaabiBaem; I') oTHMaeM.

Mpu esinonHeHuu 3a0aHuli 5-8 3anuwume xo0d pewieHUs U NOAYYeHHbIl

omeem.

5,58, 2.9

a -a

. 6,43
5. (2 6anna) Hangute 3HaveHne BbipaxeHunsa ¢ npu a=7/.

(VI2+B)*

6. (2 6anna) HananTte 3HaYeHMeE BbipaXXeHUs 10+v96 .
7. (2 6anna) PacctossHue oT HabaogaTens, HaXoAALEerocst Ha HebobLLON

BblCOTe h KnnomeTpoB Haz 3eMNén, Ao HabagaeMon UM TNHUN TOPU3OHTA
[ = V2Rh

BblUMCAseTca no dopmyne , rae R=6400 kM — paguyc 3emnn. C
KakoM BbICOTbl FOPU30OHT BUAEH Ha pacctoaHum 48 kmnometpos? OTser
Bblpa3nTe B K/JIOMeTpax.

8. (2 6anna) PelwnTe ypasHeHne ¥V 32— X = 2.

AonosiHuTeNIbHasa YacTb
lpu evinonHeHUUu 3a00aHUA 9 3anuwume xo0, 060CHO8aHUe peweHUA U
nosy4eHHsIli omeem.

.. ly=Vx
9. (3 6anna) PewnTe rpapunyeckn cnctemy ypaBHeHUN: y=x
3TaNOoHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apaHun
A

OTBeT b I B B 49 2 0,18 -36 | (1;1)
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3.8 NokazamenvHasa pyHKyus

O6pazoeamensbHele pe3ynbmamel, noodnexcauwjue npoeepke
(3nemeHmel):

MP6 1, MP6 2, NP6 3, MP6 4, 1NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, MNPy 6, MPy 7, NPy 8, MNPy 18, NPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTunyeckme BONpochl:

1 ChopmynupyinTe onpeseneHmne rnokasatenbHOM GyHKLUN.

2. [lepeuncnute CBOMNCTBA MNOKa3aTesIbHON GYHKLNN.

3 MNepeuncnnTe cNocobbl peLleHns NoKasaTesibHbIX ypaBHEHUN.

4.  ChopmynmpyinTe npaBuIo peLleHnss NPOCTENLLMNX NoKa3aTebHbIX
HepaBeHCTB.

5. B uewm 3akntouvaeTtcs rpaduryeckmnii cnocob peweHns ypaBHEHWIA.

6. MpunBeanTe nprmep PyHKUMOHANLHOW 3aBUCMOCTM MOKa3aTe/bHOM
OYHKUNU N3 peanbHOM XU3HMN.

KoHTponbHasa pa6ota Ne9

O6s3aTtenbHas YacTb
Mpu peweHuu 3a0aruii 1-4 3anuwiume npaeunevHellii omeem U3 Yyemeipex

npeosiodCeHHbIX.
1. (1 6ann) Mpy KakoMm 3HayeHUN a OGYHKUMA y=a* bblBaeT Ha BCew
obnactuv onpegeneHus?

A) a=3; B) a=8,25; B) a=; I a=13.

2. (1 6ann) Ha pucyHke un306paxéH rpaduk oéyHkumm Buga f(x)=a*.
Hanawnte 3HaueHwue f(2).
YA ]

5

f(x)=a"

ol 1 x

A) 25.; b) 5; B) 32; ') HeT BepHOro otseTa.

35



3. (1 6ann) PyHKUMA 3agaHa GOPMYION: f(x)=(%)x. Yemy paBHo f(-2)?
A) -7 B)-4;B)4; 1) 2.

1 x—13
4. (1 6ann) KopeHb ypaBHeHWs (5) =77
A)12,5; b) 13; B) 14; ') 15.

lpu ebinosnHeHuUU 300aHUll 5-8 3anuwiume xo00 pewieHuUs U noay4eHHslli
omeem.

5. (2 6anna) HaignTe KopeHb ypaBHeHUs 3*%-5%3%=12

6. (2 6anna) CKONbKO LeNbIX peLleHnii MMeeT HepaBeHCTBO1<7*"'<49?

5 _ 25—8x—x2

7.(2 6anna) HanamTe TOUKy MakCMMyMa GyHKL NV y :

8. (2 6anna) B xope pacnaga paAI;I0aKTMBHOFO n30Tona ero Mmacca
—t/T

yMEHbLLIAETCA MO 3aKOoHy m(t) =mo-27""", rne mo— HauanbHas Macca

n3oTtona, t— BpeMmA, npollejliee OT HayalbHOro MOMeHTa, T— nepuoj
nonypacnaza. B HauvanbHbIA MOMEHT BpeMeHW Macca wm3otona 184 wmr.
MNepnog ero nonypacnaga cocrasnsieT 7 MWH. Hangute, 4yepes CKOJbKO
MUHYT Macca n3oTtona byaeT paBHa 23 Mr.

AononHuTenbHasa YacTb
lpu evinosnHeHUu 300aHUA 9 3anuwiume x00, 060CHOBAHUe peweHUs U
nosyvyeHHolli omeem.

9. (3 6anna) PewnTe rpadmnyeckn cucteMy ypaBHeHWUIA: };—_22x::(())
3TaNnoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apaHun
A

OTBeT B A B A 1 2 -4 21 (2, 4)
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3.9 Jlozapugmel. Jlocapupmuveckan pyHkyus

O6pazoeamenbHoie pe3ynemamel, noodnexcawjue npoeepke
(3nemeHmbsl):.

MP6 1, MP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, MNPy 6, MPy 7, NPy 8, MNPy 18, MNPy 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckre BONpochl:

CoopmynumpyinTe onpegeneHve norapudmMmmyeckort GyHKLNK.
MNepeuncnmnTe cBOMCTBa Noraprudmmyeckon GyHKLMN.
Mpogonxute onpegeneHvie: «Jlorapudm - 37o...».
Uemy paBeH norapudm rnpovseseHnsa?
Yemy paBeH norapmom yacTtHoro?

6. lpueegute NnpumMepbl noraprudmMmnyeckor cnupanv B Npupose v B
oKpy>XatoLLem Mupe.

7. Ha u4tOo cTOMUT 06patnTb BHMMaHve nNpU  peLleHnun
norapuemMmnyecknx n ypaBHeHum 1 HepaBeHCTB?

6. [llepeuncnmte cnocobbl peLleHVss norapndmMmyecknx ypasHeHun.

7. Coopmynupynite npaBunNo pewleHus NpoCTenLLnX
norapndmMmyeckmnx HepaBeHCTB.

8. B uem 3akntouaeTca rpadpuyeckmnin cnocob peLeHus ypaBHEHUN.

6. MNpuBegnTe npumep bYHKUMOHANbHOM 3aBUCMMOCTN
norapnemMmyeckon GyHKLUNM 13 peanbHOMN XU3HN.

ik WwWwh =

KoHTposibHasa pa6oTta Ne10
O6asaTenbHasa 4YacTb
Mpu peweHuu 3a0aHuii 1-4 3anuwiume npaeuasHellii omeem U3 yemeipex
npeosIodCeHHbIX.
1. (1 6ann) Kakas 13 pyHKLMI BO3pacTaeT Ha Bcerl obnactu
onpeaeneHna?
A) f(x)=log; x; B) f(x)=0,7*; B) f(x)=x*T) f(x)=1°g%",

2. (1 6ann) YkaxuTe 061acTb onpegeneHns GyHkumn flx|=lg 72;_73

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

1
3. (1 6ann) Pacnonoxu s B NopsiiKe BO3paCcTaHus: 10g,54; 108,504, logys 7.
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1 1
A) log,;4; 108,50,4 11085 ; B) 108054108057, 710850.4;
1 1
B) 1080,52; log, ;0,4 ;log054 ; T)log,504; 1080,52; log,-4,

4. (1 éann) Haante KOpeHb ypaBHEHUSA logs(5 —x) =2.
A)11; Bb)-11; B)-3; I 3.

lpu ebinosnHeHUU 300aHUll 5-8 3anuwiume xo00 pewleHuUs U noay4eHHslli
omeem.

5. (2 6anna) Onpegennte 3Ha4YeHVe BbIpaXKeHWs log,2+log 3+2"%*,

6. (2 6anna) Ykaxute HanMeHbLLee Lenoe peLlleHne HepaBeHCTBa:

log,(6x—4/>2,

7.(2 6anna) Hangute Touky MakcMyma GyHKLNN
y=8In(x+7)—8x+3.

8. (2 6anna) Ana oborpeBa nomelleHUs, TeMnepatypa B KOTOPOM
noAaAepXmBaeTca Ha ypoBHe T,=15° yepes pagmaTop OoTONJIEHNA NPONYyCKarT
ropauyto Bogy. Pacxos npoxogsuien 4depes Tpyby pagmatopa BOAbl m =
0,6 kr/c. Mpoxoaa no Tpybe paccTosHMe X, BOAa OX/1aXAaeTca OT HayalbHOM

cm T, — T,
o x=0—logy ——,
Temnepatypbl T,=91° Ao TemnepaTypbl T, Npu4Yém v I'—T: rpe
Br- B
¢ = 4200 ——2 ) y=28—1
kr-°C—  TennoémKocTb  BOAbI, M-°C—  KoapduuUmeHT

TennoobmeHa, a @ = 0,8 — nocrosHHana. HailanTe, A0 Kakol TeMnepatypsbl (B

rpagycax Llenbcusa) oxnagutca BoAa, ecin AavHa Tpybbl pagmatopa paBHa
144 m.

AonosHuTenbHasa YacTb
lpu evinosnHeHuUu 3a0aHUA 9 3anuwiume x00, 060CHOBAHUe pewieHUA U
nosy4eHHsIli omeem.

y+2x=1log,135—1og,5

9. (3 6anna) Pewunte rpapmnyeckn cncteMy ypaBHeHUIN: 2y-3x=6

3TaJ/IOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHn
A
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OoTBeT

34

(0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2paghoe

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):

I1P6 1, T1PO 2.

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

TeopeTnyeckne BONPOCHI:
ChopmynupyiiTe onpeieieHrne MHOXKECTBA.
[Iponomxkure onpenenenune: «OObEIUHEHUE MHOXKECTB — ATO. .. ).
[Tponomxkure onpenenenue: «llepeceyeHue MHOXKECTB — ATO. ...
[Iponomxkure onpenenenue: «Pa3HOCTs MHOXKECTB — ATO. ...
N306pa3ute o0beuHEHNE ABYX MHOKECTB Ha Kpyrax Juiepa.
N3006pa3uTe nepeceueHne Tpex MHOKECTB Ha Kpyrax Disepa.
Cdopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHOM, pedpoM
rpada?
8. Kak HaiiTu cTeneHp BepiuHbI rpada?
9. HazoBuTe OTIUYUTENbHBIEC YEPTHI MOJTHOTO U HETIOJIHOTO IpadoB.
10.HazoBuTE OTIUYUTENbHBIC YEPTHI CBA3HOTO U HECBSI3HOTO rpadoB.

Nk =

KonTpoannasi padora (Nel3)
Oo0s3aTeabHasa YacTh

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume nPaeuIbHLIL OmMEem U3 Yemblpex

npeo10HCeHHbIX.
1. (1 6amm) Kakas oneparus n3o0pakeHa Ha kpyrax Ditnepa?
Q.
A)E=AUB;B)E=4nB; B)E=4\5;T) E=A-B.

2. (1 6amn) Kaxoit rpad npencrasien?
A) nonnsiii; b) Henonueiit; B) JIEPEBO; I') HyJeBOi.

3. (1 6amn) ITarepo pabounx BCTPETUIUCH MPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO

BCEro ObUIO CAEIaHO PYKOIOXKATHI
A)10;b) 11; B)5;T') 6.
4. (1 6amn) Onpenenure CTENEHb BEPIIUHBI B:
A

E F

A)8;b)11;B)3;1)5.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus U ROJIYYEHHbLI Omeem.

5. (2 6anmna) 1. Hanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anuiure 1 n300pasute rpadpuueck HoBoe MHOXKECTBO E: a) = AUB ; 0)E=ANSB.

6. (2 6amna) Konunsl [1Py3bs 3aHMMAarOTCSt KAKUM-HUOYIb BUJIOM criopTa. 14 U3 HUX
yBIekaroTcst pyToosiom, a 10 — Gacker6osioM. U TOIbKO BOE yBIEKAIOTCS U TEM U
[IPyrum Bugom cniopra. Cxoneko [IPy3eit y Tomm?»

7. (2 6anna) Ha pucynke — cxema J0por, CBS3bIBAIOIINX TOPOJACKHE Mapku A, b, B,
I', A, E. I1o kaxx101 10pore MOKHO JBUTATHCS TOJBKO B OJJHOM HAIPAaBJICHUH, YKA3aHHOM
cTpesikoil. CKOJIBKO CYIIECTBYET pPa3INYHbIX H};Eeﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6amma) MoxHO JIM HapuUCOBaTh W300pPaKEHHBIM HA pUCYHKE rpad HE OTPHIBAS
KapaHjail OT OyMaru v mpoBO/is Kaxa0€ pedopo poBHO OJUH pa3?

/lonoHNTEeILHAS YACTD

IIpu evinoanenuu 3adanus 9 3anuwiume x00, 000CHO6AHUE peWleHUA U
nOyYeHHbLIL OMeEem.

9. (3 6anna) [lepByto MM BTOPYIO KOHTPOJIbHBIC paOOThI IO MAaTeMAaTUKE YCHEIIHO
Hanucanu 33 CTyAEeHTa, NMEPBYI0 WU TPEThi0 — 31 CTyAEHT, BTOPYIO WIH TPEThIO — 32
cryneHta. He MeHee nByX KOHTPOJIbHBIX pa0OT BeIMOMHWIM 20 cTyaeHToB. CKOJIbKO
CTYJICHTOB YCIIEIIIHO PEIINIIN TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OTBer B b 10 I - 22 8 HET 18
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3.11 3nemeHmMbI KOM6UHAMOPUKU, CMAMUCMUKU U meopuu
eepossmHocmeii

O6pazoeamenbvHoie pe3ynsmamel, noodnexcawjue npoeepke
(3n1emeHmbsl):.

MP6 7, NP6 8, NP6 14.

MPy 1, MPy 2, MNPy 3, MNPy 4, MNPy 12, MNPy 13, NPy 14, MNPy 18, MNPy 19.

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

MK1.2, NK1.3.
TeopeTnyeckme BONpochl:
1.  Mpogomxnte onpegeneHuve: «CnyyaHoe cobbITMEe - 3TO...».

MpuBeanTe NpumMep.

2. TpwBeguTte npuMmep AOCTOBEPHOro CObbITUSA.

3. [lpuBegute NnpnmMep HEBO3IMOXHOIO COBLITUS.

4, Tpogonxute onpegenerHune: «BepoaTHOCTb Cly4aHOro cobbITnS -
3TO...».

5. CdopmynumpyinTte npaBusio HAXOXAEHUSA C/IOXEHUNA BEPOATHOCTEN.

6. Chdopmynmpyunte NpaBuio YMHOXEHUS BEPOATHOCTEN.

7. Kak HanTu cpefHee apndmeTriyeckoe YNCI0BOro psaa?

8. Kak HalTu megmaHy 4ncioBoro psga?

9. Kak BbluncngeTca pasmax YncioBoro paja?

10. [Ana 4yero HyXHbl Aguarpammel, rpa¢ukn? [lNepeuncnnte BUAbI
AviarpamMmm.

11.

MNpuBegnTe npvMepbl MNPOSIBAEHUS 3akOoHa 60/bLUMX 4ncen B

NMPMPOAHbIX ABTEHUNAX.

12.

MpuBeauTe NpYMepbl NPOSBAEHUS 3aKOHa 601bLUVIX YCen B

O6LLI,€CTB€HHbIX ABNEHNAX.

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

YTO nsyyaet ctaTnUCTMUKA?

MNpogomknte onpegeneHve: «CoyetaHme - 3T0...».
MNpoaomknTe onpeaeneHve: «PasmeLleHre - 3T0...».
[Mpogomxunte onpeaeneHve: «fepectaHOBKU - 3TO...».
MprBeanTe NpMEP MHOXECTBA N3 peasibHOM XU3HN.
[NMpvBeanTe NpriMep onepaunn nepeceyeHss MHOXeCTB.
MNpunBegnTe NpnmMep onepaunm obbeanHeHN MHOXECTB.
MNpunBegnTe NpymMmep onepaymm pasHOCTV MHOXECTB.

PackpoiiTe NOHATUS «rpad», «4ePeBO», KLMKII».
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KoHTponbHasa pa6ota Nel1
O6si3aTenibHag 4YacTb

Mpu peweHuu 3ad0aHuli 1-4 3anuwume npaeunevHelli omeem us3
Yyemoipex nPeos10HCeHHbLIX.

1. (1 éann) KombmHaTopurka - 3T0 paszgen MateMaTrKn, OTBeYaroLL I

Ha BOMPOCbI CKONBLKVMM CNOCOHBaMU, MOXHO BbIOpaTb 31€MEHTHI ...

A) 33a1aHHOr0 KOHEYHOro MHOXecTBa; b) beckoHeuYHoro MHoXecTtBa; B)
N060ro MHOXecTBa; N nppaymoHanbHbIX Yncen.

2. (1 6ann) CoeanHeHMNs N3 N dNeMeHTOB, oTanyatowmeca MPyr ot MPyra
TOJIbKO MOPSAAKOM PacnosIoXeHUS B HAX 3/IEMEHTOB, Ha3bIBarOTCS:

A) nepectaHoBkamu; b) couetaHnamun; B) pasmeweHunamu; )
KOMOBVHaUNSMW.

3. (1 6ann) UYmcno Bcex BO3MOXHbIX pPasMeLLeHUr BbIYNCASETCS Mo

dopmyne:
A) Ar'=n[n—m|: B) Ar=nln—1]...(n—m+1); B) A, =

n!

(n—m)1" ) Av=nln+m

4. (1 6ann) N'pynnmnpoBskKa - 3T0...

A) ynopsigoyeHne eaviHUL, COBOKYMHOCTU Mo Npu3Haky; b) pasbueHne
eAVHUNL, COBOKYMHOCTU Ha rpynmbl NO rnpusHaky; B) o6obuieHne eanHUYHbBIX
dakToB; ) 0606LEeHNe eANHNYHBIX MPU3HAKOB.

lpu ebinosnHeHuUU 300aHUll 5-8 3anuwiume xo00 pewieHuUs U noay4eHHslli
omeem.

5. (2 6anna) B cpegHem n3 2000 cagoBblXx HACcOCOB, MOCTYNMUBLUUX B
npogaxy, 6 noarekarT. Hangmte BepoOATHOCTb TOro, YTO OAUH C/y4YaHO
BbIOpPaHHbIN 418 KOHTPOSA HAacoC He noaTeKkaeT?

6. (2 6anna) CpaBHUTb BCXOXECTb CeMSH N06bIX Tpex BUAOB O4HONETHUX
uBeToB 3a nocnegHve 3 roga. CocCTaBUTb AMarpammy MNo HaWAeHHbIM
AaHHbIM. CAenaTb BbIBOAbI.

7. (2 6anna) UpeTtoBogy nNpeanoXunn ykpacuTb KAymby LuBeTamu,
ncrnonb3ysa 3 Bnaa. CKoNbKO pasnnyHbIX BapUaHTOB eCTb Y LIBEeTOBOAA, eC/u
ecTb Bbl60Op 13 5 BUA0B pa3HoW paccasbl?

8. (2 6anna) CkonbkMMK CcriocobamMm MOXHO MocaguTb 4 KyCcTapHUKa B
OAVIH paa?

AononHuTenbHasa YacTb
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lpu evinonHeHUU 300aHUA 9 3anuwume xo00, 060CHO8aHUe peweHUA U
nosyvyeHHsolli omeem.

9. (3 6anna) YTtobbI NOCTYNUTbL B MHCTUTYT Ha cneunanbHOCTb «MacTep
CaZlOBO-MAapKoBOro v NaHAWadpTHOro CTPOUTENbCTBa», abUTYpPUEHT AOIKEH
HabpaTb Ha EIMD He meHee 70 6annoB Mo KaXAoMy M3 TPEX npesMeToB—
MaTeMaTnKa, PYCCKUA A3bIK U MHOCTPAHHbLIA A3blK. YTO6bI NOCTYNUTbL Ha
cneumanbHOCTb «KoMmepumsi», HY)XHO HabpaTb He MeHee 70 6annoB no
KaXZoMy M3 Tpéx npeaMeToB — MaTemaTuka, PYCCKUA A3bIK U
06LLeCcTBO3HaHMe.

BeposATHOCTb TOro, YTo abUTypuUeHT 3. Noay4nT He MeHee 70 6annoB No
MaTemaTuke, paBHa 0,6, No pycckomy sa3blky — 0,8, N0 MHOCTPAaHHOMY A3bIKY
— 0,7 n no obuiectsozHaHuo — 0,5.

Harante BepOATHOCTb TOrO, YTO 3. CMOXEeT MOCTYNUTb XOTH 6bl Ha OA4HY
N3 ABYX YMOMSIHYTbIX CMeLnasbHOCTeN.

3TaJZIOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHn
A

OTBeT A A B A 0,997 - 10 24 | 0,408
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3.12 YpaeHeHuUa u HepaseHcmed

O6pazoeamensvHoie pe3ynsmamel, hoodnexcawjue npoeepke
(3nemeHmbsl):.

NP6 2, NP6 3, NP6 14.

MNPy 1, MNPy 5, MNPy 6, MNPy 7, MNPy 8, MPy 11, MNPy 18, MNPy 19.

OK 1, 0K 2,0K3,0K4, OK5, OK®6.

TeopeTnyeckme BONpochl:

UTO Ha3bIBaeTCcd ypaBHeHnem?
YTO 3HAUUT pewnTb ypaBHeHne?
YTO Takoe KOpeHb YypaBHeHUA?
YTO Ha3bIBaeTCcsa HepaBeHCTBOM?
YTO 3HAUUT pelnTb HepPaBEHCTBO?
B uem 3aknroyaeTca «MeTo UHTepBanoB»?
UTO Ha3bIBaeTCsa peLleHmne CUCTEMbl YPaBHEHWIA?
YT0 3HaUUT pewunTb CUCTEMY YPaBHEHWIA?

9. [Tlpn peweHNn Kakmx YypaBHEHWUA W HepaBeHCTB, cleayeT
06paTUTb BHMMaHVe Ha 061acTb AONYCTUMbIX 3HAYEHNIA?

10. TlepeuuncanTte cNOCobbI peLleHns ypaBHEeHUN.

11. TlepeydncanTte CNOCO6LI peLleHnsa CUcTeM YPaBHEHWIA.

Nk WN =

KoHTposbHasa pa6oTta Ne 12
O6asaTesibHas YacTb
Mpu peweHuu 3a0aHuii 1-4 3anuwiume npaeunevHelli omeem U3 Yyemeipex

npeosiodCeHHsIX:

1. (1 6ann) Kakoe 13 yncen ABNAeTca KOpHeM ypaBHeHUS
loga(x+1) =1
A)-1;b)2;B)1;I)0.
2. (1 6ann) Kakve n3 ypaBHeHUn nmetoT 601ee 04HOro KOpPHA?
A) x*>-6x+5=0; B) 3*°=9; B) (x-4)(x+3)(x-8)=0; ) 2x-7=0.
3. (1 6ann) Onpegenute BUA ypaBHeHUS Vv —32-—x=2.
A) nnHeriHoe; bB) kBagpaTHoe; B) nppaunoHansHoe; N pauroHanbHoe.
4. (1 6ann) OnpegennTte HaMMeHbLLee Lieoe peLleHne HepaBeHCTBa
5x+2<1?
A)-3;B)0; B) 3; T -4.
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Mpu esinonHeHuu 3a0aHuli 5-8 3anuwume x0d pewieHUsA U NOAYYeHHbIl

omeem.
5. (2 6anna) HangnTe KopeHb ypaBHeHUs |x-3|=2

x—y=38,
6. (2 6anna) PewunTe cuctemy ypaBHeHU {2"’3-" =16,
2x2 —5x
— <X

7.(2 6anna) PewunTte HepaBeHCTBO x—3
8. (2 6anna) Pewunte ypaBHeHMe (2x—-3)V3x’~5x—2=0

AonosiHuTeNbHasa YacTb
lpu evinosnHeHUu 300aHUA 9 3anuwiume x00, 060CHOBAHUe peweHUs U
nosy4eHHsIli omeem.

2sin x — V3 cos (g —x) =0

9. (3 6banna) PewunTe ypaBHeHME . YkaxunTe
3n
—37m| .
KOPHW 3TOr0 ypaBHEHUS, NpuHagnexatime 0Tpe3|<y[ 2 1
STa/IoHbl OTBETOB:
Homep | 1 2 34| 5 6 7 8 9
3apaH
na
Ooteer | B |[AB| B | A | 1; | (10;2) [(—eo; OJU[2; 3] 1; zn,%”,%”,gn
5 6
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3.13 Mamemamuyeckuii npakmukym (npumep 014 YI'C 23.00.00)
O6pazoeamesnibHole pe3ynsmamei, noodnexawue npoeepke
(3nemeHmbsl):.
MP6 2, NP6 3, NP6 14.
MNPy 1, MPy 5, MPy 6, MNPy 7, MPy 8, MNPy 11, MNPy 18, MNPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.
MK...

TeopeTnyeckume BONpochl:
UTO HasbIBaeTCA MaTpuLen?
UTO Ha3bIBaeTCd onpeaenntenem BTOPOro, TpeTbero NopsAKkoBs?
YTOo NnpeacTaBnsieT cobow uncno i?
Kakoe 4ncno Ha3biBatOT KOMMNEKCHbIM?
Kak HanTun MoAaynb KOMMNAEeKCHOro Yyncna?
Kak HalTu aprymMmeHT KOMMeKCHOro ymncna?
Kakme cywiectBytoT $pOpPMbl KOMMIEKCHbIX Yncen?
8. [lo kakum npaswiaM OCYLLECTB/IATCA AeNCTBUA Haj KOMMAEKCHbIMUN
yncnamMm B TPUrOHOMeETpUYeckon ¢opme: rnpomsBefeHrie, BO3BejeHVe B
cTeneHb, AeneHne?
9. [llo kakum npaswiaM OCYLLECTB/IATCA AeNCTBUA Haj KOMMAEKCHbIMUN
yncnamMm B rnokasaTtenbHOMN dopMme: Npov3BeseHMe, BO3BeJeHe B CTeneHb,
AeneHne?
10. Y710 HasbiBaeTcsA rpadom?
11. AaTtb onpegeneHuve rpada.
12. Kakue geTtanu npu nsobpaxeHun rpada He BaxKHbI?
13. Y710 Ha3bIBaeTCa MapLUpyTOM, Lenbi, LUKI0OM?
14. Y10 Ha3biBaeTcA n-hakTopmanom?
15. Kakue cobbIT/S Ha3bIBaOTCA HECOBMECTHBLIMU, MPOTUBOMONOXKHBLIMU,
He3aBUCUMbIMU, 3aBUCUMbIMIA?
16. UYTO Ha3blBaeTCs YC/IOBHOWV BEPOATHOCTbLHO?
17. Chopmynupyite TeopeMbl CIOXEHNA U YMHOXEHWSI BEPOATHOCTEN.
18. Kakas BennuymHa HasblBaeTcs CyyYaHON?
19. Kakasa cnyydaiiHas BeNMYmMHa HasbiBaeTCcsa ANCKPEeTHOW?
20. OnwuwwuTte cxemy bepHynnu. Kakmne anemeHTapHble CObbITUA
MNOBTOPAOTCA B 3TUX OMNbITax?
21. 3anvwwuTte ¢popmyny bepHynnn.
22. Y10 Ha3bIBaeTCHA 3aKOHOM pacrnpejeneHuns ciy4yamHon BeINYNHbI?

NouhkwN-=
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23. Kakoii 3aKoH pacrnpeseneHuns HasblBaeTcst BUHOMUANbHBIM?

KoHTponbHasa pa6ota Ne 13
O6sa3aTenbHas YacTb

4 -2 5
A=|0 2 3
1. Beruncnure onpeaenurenb -1 3 0 yero MHHOP M,
nin
1=5=10, 500

[

2. Haiigure penieHue CucTeMbl TUHEWHBIX YPaBHEHUN ‘
17001

3. Ha koopiMHaTHOM TIOCKOCTH JaH TPEyTOJIbHUK BEPUINHBI, KOTOPOT'O PACIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaitTu miomanb JaHHOTO TPEYyroJbHUKA.

X1
€

)
X3 A oxy
a

X3‘x2
4. Onpenenute 4ucao pedep, MHUUIECHTHBIX BEpLIIMHE = 3:

5. IIpou3BOONTCS WCHBITAHWE IETAIM HA HAJICKHOCTh. BEpOATHOCTH OTKasza JeTainu 3a
Bpemsi wucneitanus paBHa (,3. CocTaBuTh OWHOMHANIBHBIA 3aKOH pacrpeeieHus
CIIyYallHOM BEJIMYMHBI X — YHUCIO OTKA3aBLIMX AETAIE U3 TPEX, MOJBEPTHYBLIMUXCS
MCIbITaHMI0. HalTH YncIioBbIe XapaKTepHCTHKY STOH BemmuuHb!: M (X)), DY) o(X)
WiIn

Nwmerorest 20 cBetoopoB Ha ckiaae, S U3 KOTOPHIX 4YeThipex3HauHble. Haynauy OepyT 3
ceetopopa. CoCTaBUTh 3aKOH pacOpelesieHus CIy4alHOW BEeJIMYMHBI X - 4Yucia
YeThIpEX3HAYHBIX ~ CBETO(OpOB, oOKazaBmIMXcs B  BbliOOpke. Hailtu  ymcinoBbie

XapakTepucTHky 37oi Bemmunnsr: M (X) | DX) “o(X)

6. HaﬁﬂHTe KOMIIJICKCHOC MW IIOJIHOC COIIPOTHUBJIICHHUC INCIIM, CCJIM JaHbl KOMILICKC

nanpsoxenns U =16°+407 y roxa £ =30+3/  3anumure ypasuenue Toxka.

niim

i 4 T
U=30-ej" I=15-e]2

JlaHbl KOMIUIEKC HAmpsKEHUs U KOMIUIEKC TOKa . Haiinure xoMIuiekc

COIIPOTUBJICHUA.
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4. PoHpA OLEHOYHbBIX CPEACTB ANA py6e>xHOoro KoOHTpons (no uroram 3.1 -
3.4)

O6pazoeamenbHele pe3ynsmamel, noodnexcauwjue npoeepke
(3n1emeHmbsl):;
NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, NP6 12, NP6 14.

MPy 1, NPy 6, NPy 7, MPy 8, NPy 9, MPy 10, NPy 11, NPy 14, MPy 15, MNPy
16, MPy 17,
MPy 18, NPy 19.

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

O6sa3aTenbHas YacTtb
Mpu peweHuu 3adaHuli 1-4 3anuwume npaeunvHelli omeem us3

yemeoipex npeodsIOHCeHHbIX.

1. (1 6ann) daHbl Toukn A(2,0,5), B(-2,6,3). Kakne koopAvHaTbl nmeet

cepeaviHa otpeska AB - Touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ') M(O, 3,- 4).

2. (1 6ann) Mpamble AB n CJ napannenbHble. Kakoe pacronoxeHue
nvetoT npamele AC n BA?

A) napannenbHble; b) nepneHaukyndapHble; B) ckpewwmBatoTcq; )
nepecekaroTcs.

Tx 3

COS— = —.
3. (1 6ann) HallgnTe KopeHb ypaBHeHus: © 2 B oTgete

3anMLwInNTe HanboNbLN OTPULATENbHbLIA KOPEHb.

A)-3;B6)0;B)-2;T)-1.

4. (1 6ann) Ha pucyHke wn3obpaxeH rpaduvk NPom3BOAHON PYHKUMN
y=f(x). Mpy KakoMm 3Ha4YeHUU X PYHKUMA MNPUHMMAET cBoe Hambosbluee
3HayeHue Ha oTpeske [-4; -2] ?

|1I

y=["(x)

=Y

o1
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A)0,5; b)-4;B)-5; ) 1.

lpu ebinosnHeHuUU 300aHUl 5-8 3anuwiume xo00 pewleHuUs U nosy4YeHHsli
omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BepPTUKANbHO CTOALWMX CTONOOB,
YAANEHHbIX Ha paccTosHUe 4 M, coefMHeHbl NnepeknagnHoin. BelicoTa ogHOro
ctonba 10 m, a MPyroro 7 M. Hangute gnviHy nepeknainHel.

6. (2 6anna) JaHbl yetblpe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2)
[okaxuTe, uto otpe3skn AB n C/l nepneHAVKYNAPHbI.

7. (2 6banna) [lBurascb Co CKOPOCTbIO ¥V =3 M/C, TPAKTOP TaLUT CaHU C
cunoint F=40 kH, Hanpas/iieHHOW nMoj OCTPbIM YIIOM o K TOPU3OHTY.
MoOLHOCTb, pasBMBaemMasd TPaKTOPOM, BbluMCAseTcA nNo  dopmyne

N =Fvcosa. Harignte, npy Kakom yrne a(B rpagycax) 3Ta MOLWHOCTbL byaeT
KH-M

paBHa 60 kBT (kBT—3T10 ¢ ).

8. (2 banna) MaTtepunanbHasa Touka ABVXeETCS MPAMOJIMHENHO MO 3aKOHY
X(t)=t>-13t+23 (rge x — paccTosiHMe OT TOUKM OTCYeTa B MeTpax, t — Bpems B
CeKyHAax, U3MepeHHoe C Hadana ABWXeHunA). B Kako MOMeHT BpeMeHU (B
CeKkyHzax) ee ckopocCTb bblna paBHa 3 M/c?

AononHuTtesnbHaaA 4YacTb
Mpu evinonHeHuu 3a0aHUA 9 3anuwume xo0, 060cHoeaHuUe peweHUsA U
nosyvyeHHolli omeem.
9. (3 6anna) Pa3zbuTb UBETHUK MPAMOYrosbHON GOopMbl (OTHOLLEHUe
CTOPOH 2:3) Ha 4acTu pPasAMYHOMN MAoWaAnN. YKaxmTe pasHbIM LBETOM

napannenbHble, nepneHAVKYNspHble, cKpeLwimBatoLmecs OTPEe3KWu.
PaccuntaTb KOIMYECTBO CaXeHLeB LBETOB /1S KaXAoro cekropa. OpopMuTtb
CXeMy LBeTHMKa (MOXHO 1UCMNo/b30BaTb KOMMbIOTEP). Hanpumep,

o e

STaJIOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
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3aaHMN
A

OTBeT

60
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5. ®OoHA OLLEHOUYHbIX CPEeACTB AJ1s NPOMEXXYTOUYHOWN aTTecTauumn
(3K3ameH)

Ha BbINONHEeHVe MUCbMEHHOW  3K3aMeHauuoHHOW  paboTbl Mo
MaTeMaTukKe faeTca 3 acTpoHoMuYeckmx vaca (180 MuHyT).

JK3aMeHauUVoHHaa paboTa COCTOUT UX 2-X 4acTel: 0b6s3aTeNlbHON W
AOMNOSTHUTENBHOW.

Obsa3aTenbHas 4YacTb COLEPXKNT 3ajaHuSA MUHVMaNbHOro
06583aTeNbLHOro YPOBHS, A0MNONHUTE/IbHAsA YacTb — 6onee CI0XHble 3aj4aHuS.

Mpn  BbINOAHEHUW  33aj4aHWIA  0bsA3aTeNbHOW  4YacTu  TpebyeTcs
NpeACTaBUTb XOJ peLleHUs U yKasaTb MOoNyYeHHbIA OTBeT. 3a npaBu/ibHOe
BbIMO/IHEHNE N60ro 3ajaHus u3 0683aTeNbHOW 4YacTy 0by4yaroLLnIACS
nonyyaete oawH 6ann. MNpun BbIMNOAHEHUW 3ajaHUA U3 AOMOAHUTENbHOM
4acTu HeobxoaMMOo MoAPOOHO onucaTb XO4 pelleHuss U AaTb OTBeET.
MNpaBuibHOE BbINOJIHEHWE 3a4aHNIA LONOJIHUTENBbHOW YacTn oueHMBaeTcs 3
6annamuy unun 1-2 6annamu 3a YaCTUYHOE peLleHune.

Bannbl, Nony4YeHHbIe 3a BCe BbIMO/HEHHbIE 3a4aHNSA, CYMMUPYHOTCS.

Wkana nepeeoaa 6an108 8 omMemKu no nAMU6anAbLHOI cucmeme

Ommemka HYucno 6annos,
Heob6xodumoe 015 nosyYeHUs ommemku
«3» (ydos.) 6-9

10-14
«4» (xopowo) (He MeHee 00HO20 300aHUS
u3 donosHuUMenbHol Yacmu)

6os1ee 14
«5» (omauyHo) (He MeHee 08yx 3a0aHUL
u3 donosaHUMeaAbHoU yacmu)

O6pazoeamenbHeolie pe3ynsmamel, noodnexcawjue npoeepke
(3n1emeHmbsl):.
MP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 7, IP6 8, NP6 9, NP6 10,

NP6 11, NP6 12, NP6 13, NP6 14.
MNPy 1, MPy 2, NPy 3, TPy 4, MNPy 5, MNPy 6, MNPy 7, MNPy 8, MNPy 9, MPy 10,
MNPy 11, MPy 12, MNPy 13, NPy 14, TPy 15, MNPy 16, MNPy 17, MNPy 18, NPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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lMpumepsl 3K3aMeHAYUOHHbIX 300aHUli 8 6Ueme no Mamemamuke

HA3BAHMUE - ¢puauan Mpusl'YIIC

PaccMoTpeno mpenMeTHoM YTBEPX/IALO:
(IIMKJI0BOM ) KOMHCCHEH DK3aMeHANHOHHbII oueT Ne 3am. nupekTopa no YP
ITporoxom Ne -
“ ”» 20 T Jducuuniunna: MaremaTuka OO
I'pynna: e 20__r
IIpencenarens [TIK
0)5(0) Cemectp - 2

1. Manst Touku A(3,1,6), B(-1,5,2). Haiiaure xoopauHatel cepeannsl orpe3ska AB — touku M? (1 Gan)

2. Nansl Touku A(3,1,6), B(-1,5,2). Haiinute koopanHaTel U ayiuny Bektopa AB. (1 6amr)
N A2
3. Haiinure KopeHb ypaBHEHUs: Sin 2 x= o (1 6amn)

4. Haitt 10cos 2a, eciu cos a=- 0,2. (1 6amn)

5. Cpennsist TUHHS Tpaneluy paBHa 21, a MeHbIlee OCHOBaHME paBHO 8. HaiiiuTte Oorbiiee OCHOBaHUE
Tpareuuu. (2 6amna)

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

7. YIpOCTHUTH BBIpaKEHUE: Sin x cos xctg x—1. (2 6ana)

8. BEIYMCIHTh CYMMY W pa3HOCTH 33JJaHHBIX KOMIUIEKCHBIX YHCeIl: Z;=-4+1, 7= 1-31. (2 Oamna)

9. Pemuts CJIAY metonom Kpamepa:

2x—y=7

{x+2y=2

(3 6ama)

10.(1 6ann) Ha tapenke 16 mupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM u 4 ¢ BumHel. Ons nayrag BeiOupaet
OJIMH NUPOKOK. Haiinure BEpOATHOCTH TOT0, UTO OH OKAYKETCs C BUILIHEH.
11. (I 6ann) Halinute 3HaueHue BolpaskeHus log,2 + log, 32

V7—-6x=7

13. (1 6ann) Pemmte HepaBeHcTBO 2¥° > 64. B OTBET 3alMIINTE HAMMEHbILEE MOIOKUTEILHOE IEI0e
YUCJIO.

12.(1 6ann) Haligure KOpeHb ypaBHEHHUSI

x+2 1

3x—2 4

14. (2 6ann) Halimute KOpeHb YpaBHCHHS

y=%x4—6x2 +7x—1

15. (2 6ann) Haitnure npousBoanyro QyHKIHHN B Touyke X=0:

16. (2 6ann) liBeTHuK, 0hOPMIICHHBIN 10 WHIWBUIYyAIBHOMY 3aKasy, uMeeT (Gopmy mumHapa. Beicora
nBeTHUKa 35 cM, nuametp ocHoBaHHS 20 cM. CKOIBKO 3eMIIM HEOOXOIUMO MPUBECTH, YTOOBI IIBETHUK
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OBLI 3aII0JIHEH TOJIHOCTBIO. B 0TBeT 3amuiure YUCJIO0, ACJICHHOEC Ha 7.

17.(2 6anna) BeruucnouTe TIIOMAAR 3€MJIM, OTBEACHHOTO TMOJ KIyMOy, TEpUMETp KOTOPOTO

OrPaHMYUBAIOT JIUHUHU y=X’-2X-2 U y=-x"+2. Beinonuure ueprex. OTBET JaliTe B KBaIPATHBIX METPaX.
19. (3 6anna)Pemmre ypasuenue : log 2, x-4log, x+3=0

[IpenonaBaTens / /
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