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

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

—I1P61 BnageHne MeTogaMu JOKA3aTeNbCTB, aJITOPUTMAMU PELICHUA 3a7a4; YMEHUE
dbopMyIUpOBaTh OMNPEACICHUSI, AKCUOMBI M TEOPEMbl, MPUMEHSITh WX, MPOBOJUTH
JIOKa3aTeIbHBIE PACCYKICHUS B XOJI€ PEILICHUS 3a/1a4;

—[1P62 YMeHHE OnepupoBaTh MOHATUAMU: CTEIICHb YKCIIA, JOTapudM 4ucia; yMeHue
BBITIOJTHATh BBIYMCIICHUE 3HAYEHUUW W TPE0oOpa3oBaHUsI BBIPAKEHUN CO CTENEHSMH H
jorapupmMamMu, mpeoOpa3zoBaHus JPOOHO-PALIMOHATBHBIX BhIPAKEHUN;

—IIP63 YMeHHe OnepupoBaTh MOHATUSIMU: PALUOHAIBHBIE, WUPPALUOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapuMUUECKHe, TPUTOHOMETPUYECKHUE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

—[1P64 YMeHHe OmnepupoBaTh TMOHATUSAMH: (YHKIUS, HEMpephiBHAS (QYHKIHUA,
MpOU3BOJIHAS, NEepBOOOpa3Hasi, OMNPEICICHHbI  HWHTErpajg; yMEHHE  HaXOJUTh
MPOU3BOJHBIC  DJIEMEHTAPHBIX  (YHKIMHA, WCIHOJB3Yys  CIPAaBOYHBIC  MaTEPHAIIbI;
UCCIIEIOBATh B MPOCTEUIINX ciiydasx (yHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAaUOOJIbIIIHE
Y HauMEHbIIME 3HaueHusi (YHKIUN; CTPOUTh rpad)ki MHOTOWICHOB C HCIOJIb30BaHUEM
arrapara MaTeMaTUYECKOr0 aHaau3a; MPUMEHATH MPOU3BOJHYIO MPHU PEUICHUM 3a7ad Ha
JIBIDKCHHE; PEIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/laul HAa HAMOOJIbIIINE U HAUMEHBIIINE
3HAYEHHUSI, HA HAXOXKJICHUE MTyTHU, CKOPOCTU U YCKOPECHUS,

—I1P65 YMeHHe ONepupoBaTh MOHATUAMU: palldOHaNbHas (yHKIHUS, MOKa3aTeIbHAs
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 JPYTUX Y4eOHBIX MPEAMETOB W 3a7ad M3 peajbHOM KU3HU; BhIpaKaTh (opMyrIamMu
3aBUCUMOCTH MEX]y BEIIMYMHAMU;

—[IP66 YMeHHe penaTh TEKCTOBBIE 3aJaud pa3HbIX TUNOB (B TOM 4YHUCJIE Ha
MPOIIEHTHI, JOJU U 4YaCTU, HA JIBUKEHUE, pabOTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH,
3a7laud U3 OOJACTU YMPABJICHUS JIMYHBIMU M CEMEUHBIMU (PUHAHCAMM); COCTABJIATH
BBIPQKECHUS, YPABHECHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 33a/Ja4M, UCCIEAOBATH
MOJIy4YE€HHOE PEIICHUE U OIIEHUBATh MPaBI0NOA00HOCTh PE3YJIbTATOB;

—I1P67 YMEHHE ONepUpoOBaTh MOHATUSMH: CpeaHee apudMEeTHUECKOE, MeuaHa,
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;

—I1P68 YMeHuHe onepupoBaTh MOHATUSAMU: CIIyHYailHbIN OIBIT U CIIy4ailHOE€ 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;

—IIP69 YMmeHue oOnepupoBarb IOHATHAMHU: TOYKA, IMpsAMas, IIJIOCKOCTb,
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 OnepHupoBaTh NOHSATUSIMHU: MHOT'OI'paHHHUK, CCUYCHHUC
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 NOHATUSMU: JBHKEHUE B MPOCTPAHCTBE, MOJ0OHbBIE
¢burypsl B IpOCTPAHCTBE; HCIOIH30BATh OTHOILLIEHUE TIOIIA/ICH TOBEPXHOCTEN 1 00HEMOB
no10OHBIX (PUTYP MPHU PEUICHUH 3a/1a4;

—I1P612 YMeHHe BBIYUCIIATH TCOMETPHUUICCKHUE BCIMYMHBI (I[J'II/IHa, yroJj, mjaomanib,
00BbeM, TIIONIa/lb IOBEPXHOCTH), UCIIOJIb3YsI U3yUYEHHbIE (DOPMYJIIbI U METOABL;

—IIP613 YMeHHe omnepupoBaTh NOHATUAMU: IPSAMOYIOJbHAsl 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;

—I1P614 YMeHue BoIOMpATh MOJAXOIANINNA M3yYCHHBIM METOJ JIJIsl pelIeHUs 3a/1auu,
pacrno3HaBaThb MaTeMaThdeckue (GakThl U MaTeMaTHUYEeCKHE MOJENU B HPUPOJIHBIX U
OOIIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHUE NMPUBOAUTH MPUMEPHI MaTEMaTHUYECKUX
OTKPBITUNM POCCUMNCKON U MHUPOBOM MAaTEMaTHUUYECKOW HAYKH.



—IIPyl yMeHHE OIepupoBaTh MOHATHIAMH: OINPEJCIICHUE, aKCHOMa, 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;

—IIPy2yMEeHHE ONCPUPOBATH IIOHATHUAMH. MHOXXECTBO, ITOJMHOXXECTBO, OICpannu
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;

—I[1Py3 yMEHHUE ONEPUPOBATh MOHATUAMU: rpad), CBA3HBIN rpad, 1epeBo, UK, rpad
Ha IUIOCKOCTH; YyMEHHME 3aJlaBaTh U OIUCHIBaTh Ipadbl pPa3IUYHBIMU CHOCOOAMU;
UCIOJIB30BaTh Tpadbl P PEIICHUU 33]1aY;

—IIPy4 yMeHHE CBOOOJHO ONEPUPOBATH MOHATHSAMH: COYETaHHME, MEPECTaHOBKA,
YHUCIIO COYETaHWH, 4YHCIO TEpecTaHOBOK; OWHOM HplOTOHA; yMeHHE TNPUMEHSThH
KOMOHMHATOpPHBIE (PAKThI U PACCYKICHUS AT pELICHUs 3a/1a4;

—IIPy5 yMCHHE ONCPHUPOBATHL IMOHATHSAMH: HATypaJIbHOC 4YHCJIO, ICJI0€ 4YHCIIO,
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,

—I1Py6 ymMeHHe CBOOOIHO ONEPUPOBATh MOHATUSAMU: CTENIEHB C IIEJIbIM OKa3aTeleM,
KOPEHb HATypaJlbHOM CTENEHHU, CTENEeHb C palMOHAIbHBIM I[I0Ka3aTeJeM, CTENEHb C
JeHCTBUTENBHBIM (BEILIECTBEHHBIM) IOKa3aTeseM, JorapudmM uucia, CUHYC, KOCUHYC U
TAHT€HC MIPOU3BOJIBHOIO YHCIIA;

—IIPy7 ~ yMCHHE  ONCPUPOBATHL  MOHATHUSAMM:  TOXKIACCTBO,  TOXICCTBCHHOC
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;

—[1Py8 yMeHHE CBOOOJHO ONEPHPOBATh MOHATUSAMU: rpaduk GyHKIHUU, OOpaTHas
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;

—IIPy9 yMmeHHE CBOOOJHO ONEpPUPOBAaTh MOHATUSAMHU: I[OCIEAOBATEIHHOCTD,
apuMeTHIecKas Mporpeccus, reoMeTpudeckas mporpeccus, O0eCKOHEUHO YOBIBaroIIas
reOMETPUYECKAs MPOrpecCus; YMEHHE 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (HOPMYII;

—I1Py10 yMEHHE ONEepUPOBATh MOHATUAMHU: HEMPEPHIBHOCTh (YHKIIUU, ACHUMIITOTHI
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 yMEHHE ONEPHUPOBATH IOHATHUIMHU: KOMIUIEKCHOE YMCIIO, COIPSIKCHHbIC
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 apupMETUUYECKOE,
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;

—I1Py13 yMeHHE HAXOJIUTh BEPOSTHOCTU COOBITUN C MCIIOJNB30BAHUEM I'padUUECKUX
METOJIOB; NPUMEHATh [UIsI peuieHus 3afad  (GopMysbl CIOXKEHHS W YMHOXKCHHS
BEPOATHOCTEH, (HOpMYITy MOJHON BeposTHOCTH, Gopmyny bepHymin, KoMOMHATOpPHBIE
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(dakTel 1 GHOPMYJIbI; OLIEHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSAMU: CIydalHas BEJIIMYMHA, pPACIpEICICHUE BEPOATHOCTEW, MaTEMaTUYECKOE
OKWJAHUE, JUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHON BEJIMYMHBI, (YHKIUHU
pacnpeliecIcHuss W IUIOTHOCTHM PaBHOMEPHOTO, MOKa3aTCJIbHOIO MW  HOPMAaJIbHOI'O
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
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

—I1Pyl4 ymeHHe CBOOOJHO ONEPUPOBATH MOHATUSAMHU: TOUKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YIroOJ, ABYI'PAHHBIA Yroj, TPEXTPaHHBIA Yrod,
IICPECCKAIOIIMECs, TapalJICIbHbIC W CKPCHIMBAIOIIMCCS TMPsIMBIC, ITapaUICIbHOCTh U
NEPIECHINKYJIAPHOCTh NPSAMBIX M IUIOCKOCTEH, Yroa MEXIAy IPSAMBIMH, YIOJI MEXKIY
IIPSAMOM U TUIOCKOCTBIO, YTOJl MEXIY INIOCKOCTAMU; YMEHUE UCIIOIb30BaTh IIPU PELICHUU
3aJa4 M3y4yeHHbIe (AaKThl U TEOpeMbl IUIAHUMETPUHU; YMEHHE OIICHHBATh pPa3Mephl
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 M LWJIHMHJApA, NapajuieJIbHbIE OCH HMJIM OCHOBAHUIO, CCUCHHEC IIapa, MIOCKOCTb,
Kacaromiasics chepbl, HWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUYEHHE MHOrOTpaHHUKA,
M300pakaTb MHOTOIPAHHUKH, (PUTYpbl M MOBEPXHOCTU BpAILCHUS, UX CEUYEHUS, B TOM
YHUCJIE C IIOMOIIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOMCTBA T€OMETPUYECKUX
¢buryp, camocTosITeNbHO (OPMYJIUPOBATh ONpPEAENEHUS U3ydaeMblX (DUTYp, BBLABUIATh
TUNOTE3bl O CBOMCTBaX M INpU3HAKAX T'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OIPOBEPraTh UX; yMEHHE MPOBOJAUTH KiIaccu(UKaluio GUryp mo pa3audyHbIM MPU3HAKAM,
BBITNOJIHATH HEOOXOIUMbIE TOTIOJIHUTEIbHbIE TOCTPOCHUS;

—IIPyl5 yMeHHE CBOOOJHO OTEPUPOBATH TMOHATHUAMH: IUIOMAAL (DHUTYpHI, 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
napajjiejenuneaa, nupamMuibl, IPU3MbI, MUIWHIApA, KOHYCa, IIapa; yMEHHE HaXOJIHUTh
OTHOUIEHHE 00BEMOB MOJIOOHBIX PUTYD;

—I1Pyl6 ymeHHE CBOOOJHO OINEpUPOBATh MOHATHUSMU: JIBHXKEHHE, MapajuiesIbHbIN
NEPEHOC, CUMMETpPUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHME
noj100us, moo0HbIe (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE U MOAO0HBIE (PUTYpHI, B TOM
YHUCJIE B NPHUPOJIC, HMCKYCCTBE, ApXHTCKType, YMCHHME HCIIOJIb30BaTh I'COMETPUUYCCKUEC
OTHOILICHUS, HAXOJAUTh F€OMETPUUECKHUE BEITUUMHBI (JUIMHA, YTOJl, IUIOHIa/lb, 00BEM) MPHU
pelleHny 3a7a4 U3 APYyTrux Y4eOHbIX IPEIMETOB U U3 pealbHOM KU3HH;

—[IPyl7 yMeHHE CBOOOJHO OINEPUPOBATH MOHSATUSMU: TPSIMOYTOJIbHAS CHUCTEMA
KOOpJAMHAT, BEKTOpP, KOOpAMHATBI TOYKM, KOOPAWHATBHI BEKTOpa, CyMMa BEKTOpPOB,
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IIPOU3BEJCHUE BEKTOpa HA YHUCIO, pPA3JIOKEHUE BEKTOpa MO 0a3ucy, CKalIspHOE
IIPOU3BEJEHUE, BEKTOPHOE MTPOU3BEJICHUE, YTOJI MKy BEKTOPAMH; YMEHHE UCII0Ib30BaTh
BEKTOPHBIN M KOOPAUHATHBIA METO ISl PELICHHSI TEOMETPUUECKUX 3aa4 U 3a/1a4 APYTHX
y4eOHBIX MPEJAMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3, ompeaenuTelb
MaTpULbl, TEOMETPUUECKUN CMBICIT OIIPEACIIUTENIS;

—[1Py18 yMEHHE MOJEIUPOBATh pEalbHbIE CHUTYallUM Ha S3bIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHIO 3aJ]layH,
UCCJIeIoBaTh  MOCTPOEHHBIE MOJEIM C  HCIOJb30BaHWEM  anmapara  ajareOpbl,
WHTEPIIPETUPOBATh MOJYYEHHBI PE3yJbTaT; CTPOUTh MATEMATHYECKUE MOJEIH C
MOMOIIBIO TEOMETPUYECKUX TMOHATHI M BEJIWYMH, pEIIaTh CBSI3aHHbIE C HHUMH
IIPAKTUYECKHUE 33Jlayd; COCTaBIIATh BEPOSTHOCTHYIO MOJENb W HWHTEPHPETUPOBATH
NOJIYYEHHBI PE3yJIbTAT;, pellaTh NPUKIAIHBIE 3aJadyd CPEACTBAMU MATEMaTUYECKOTO
aHayn3a, B TOM YHCJI€ COLUAIbHO-ODKOHOMUYECKOTO U (PU3UUECKOTO XapaKTepa;

—[1Py19 ymMeHHe BBIOMPATh NOAXOMAIINNA METOJ JUIS PEUICHUs 3aJa4d; NOHMMAaHHUE
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
MIPUMEHHUTENIBHO K PA3JIUYHBIM KOHTEKCTaM

OK 02. Mcrnonb30BaTh COBPEMEHHBIE CPEACTBA MTOMCKA, AHAIN3a U MHTEPIPETALUN
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
KU3HEHHBIX CUTYalUAX

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 KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBIATh IpaKJaHCKO-MIATPUOTUYECKYIO MO3UIUI0, JIEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJEHUE HAa OCHOBE TPAJAUIMOHHBIX POCCHUICKHX JTYXOBHO-HPAaBCTBEHHBIX
LIEHHOCTE, B TOM 4YHCJIE€ C Y4YE€TOM TapMOHHU3AlUM MEXHAUUOHAIBHBIX U
MEXPEJIMTMO3HBIX OTHOIIEHUI, IPUMEHATh CTaHAAPTHI AHTUKOPPYIIIMOHHOIO ITOBEACHUS

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






Ilpogpeccuonanvnvie Komnemenyuu

[IK 1.1 [ImannpoBars, BBIIOJHATE U KOHTPOJIMPOBATh MEPEBO30YHBIA MPOLIECC HA
TPAHCIIOPTE, B TOM YHUCJIE C MPUMEHEHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHI
YIIPaBJIECHUS MIEPEBO3KAMU.

I[IK 1.2 OdopMmiare  JOKyMEHTBHI, PErJIaMEHTUPYIOIIUE  OpPraHU3allUIo
IIEPEBO30YHOTIO ITPOIiEcCca Ha TPAaHCIIOPTE.

I[IK 2.1 OGOGecrneunBaTh BBINOJHEHUE YCIOBUM 110 OpPraHM3allMM JIBUKCHUS
TpPaHCIOPTA.

[1K 3.1 [TnaaupoBaTh u OPraHU30BLIBATH PAOOTY MO TPAHCIIOPTHO-JTOTUCTHIECKOMY
00CITy’KMBaHHIO B cepe rPy30BbIX EPEBO3OK.

[IK 3.2 [IlmaHupoBaTh M OpraHU30BbIBaTH pPabOTy MO TPaHCHOPTHOMY
00CITy’KUBaHUIO B chepe MaCCAKUPCKUX MEPEBO3OK.
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2. ®oH/ OLEHOYHBIX CPEICTB IS BXOAHOT0 KOHTPOJIS

BxomaHolt KOHTPOJb COCTOMUT W3 3aJIaHMH, YACTUYHO B3ATHIX M3 OTKPHITOTO OaHKa
OI'D u BIIP nmo marematuke. Ha BbIMoJiHEHWE 3a/laHUN BXOJHOTO KOHTPOJS jmaetcs 1
aKkazieMu4eckuii yac (45 MUHYT).

BxoaHOM KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTEIHHON U JOTIOTHUTEIHHOM.

OOs3aTenpHas 4acTh COAEPKUT 3aJaHUSI MUHHMAJIBHOIO OOS3aTENBHOIO YpPOBHS,
JIOTIOJTHUTEJIFHAS YacTh — 00JIe€ CI0KHBIC 3aJaHM.

[Ipy BbIMOSHEHHM 3aJaHUl TpeOyeTcs MPEJACTABUTh XOJ PEIICHHS W YyKa3aTh
MOJIydeHHbIH OTBeT. [IpaBWIIBHO BBIMOJHEHHOE 3ajJlaHUE U3 0053aTeNBbHOM YacTH
OIICHUBAETCS B OJIMH Oalljl; MPAaBWJIBHOE BBIMOJHEHHUE 3aJIaHUM JOTOJHUTEIBHOW YacTH
orieHuBaeTcs 3 Oamamunian 1-2 GamiamMu 3a YaCTUYHOE pPelIeHue.

Bbanibl, momydeHHbIE 3a BCE BBITIOJHEHHBIE 3a/1aHUS, CYMMHUPYIOTCS.

IlIkana nepesooa 6a1106 8 OMmmMemKu O RAMUOAILHOU cUCmeMe

Ommemka Yucno oannoe,
Heo0xo0umoe 0151 ROJIYYeHU OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oobpaszosamenvhble pe3yiomamel, noo1excaujue npogepke (I1emMeHnbol):

[1P6 1, ITP6 5, TTP6 6, I1P6 9, I1PG6 12, I1PG 14.
[IPy 1, ITPy 5, IIPy 7, [1Py 8, I1Py 18, ITPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3aoanus 6x00H020 KOHMPOJIA

Oobs3aTeabHAA YACTh
Ilpu pewenuu 3aoanuin 1-4 3anuwiume npasunbHBIL OMEemM U3 Uembvlpex
nPeO10HCEHHDIX.
1. (1 6ann)Packpoiite GOpMyIy COKPAILEHHOIO YMHOKEHHUS a’>-b*:
A) a>-2ab+b’; B) (a-b)(a+b); B) a*+2ab-b’*; I') (a-b)(a-b)

2. (1 6ann) [1nomanp TpeyroJbHUKA BBIYUCIAETCS IO popMyJie:

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

3. (1 6amn) Kakoe U3 cieaylolmx Yucell 3aKII04eH0 Mexk Ty uncaamu 17 8 .
A)0,4;5)0,5;B)0,6;T) 0,7
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4. (1 6amn) Hanst rpaduku Gyskimii. Kakas popmyna cooTBeTcTBYET rpaduky 3):

D . 2) | 3)

o[ 1| ol 1 o[ 1

1 9
y — 42 _ y=—-"=
A) 2 gy =X —8x+ 1l 5 X;T) y=x+5.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHuA U NOJYYEeHHbLIL OMeem.
1 11

5. (2 6amna)Berauciure 2

6. (2 Gamna)Pemmre ypaBHenuex>-7x+10=0.Eciu ypaBHeHHe MMeeT 0o0Jiee OIHOIO
KOpHSI, B OTBET 3aIIMIINTE MEHBIIIUN U3 KOPHEM.

7. (2 6amna) Ilnomanp 3eMellb KPECThIHCKOTO X03MCTBA, OTBEJICHHAS TI0]T ITOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTaBIISIET 24 rampacrpe/iejieHaMeXTyHIMA B OTHOIICHUHU
5:3. CKOJBKO reKTapoB 3aHUMAIOT LIBETHUKU?

8. (2 6amnma) Beicora BH mapamnenorpamma ABCD penut ero cropony AD Ha
orpesku AH=2 u HD=32. Jlmaronans mnapamnenorpamma BD pasna 40. Haiigure
IJI0IA/Ib MapajiiesorpaMma.

JlonmoJIHNTEJIbHAA YACTh

IIpu evinonnenuu 3adanun 9 3anumiume Xx00, 000CHOBAHUE peuwleHUs U
nOyYeHHbLIL OMEem.

9. (3 6amna) Pp16010B IPOILIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHUIO PEKH, 3aTEM OPOCHII SIKOPb, 2 Yaca JIOBWI PbIOYy U BEpHYJICS 00paTHO uepe3 5
yacoB OT Hauaja myTtemiecTBus. Ha kakoe paccTosHHe OT MPUCTaHU OH OTIUIBLI, €CIU
CKOPOCTbh T€UCHHS PEKU paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKHU 6 KM/4?

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUusA
OtBer b b B A 2,7 2 9 816 8
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3. ®oH OLEHOYHBIX CPECTB JUISA TEKYIero KOHTPOJIs

Tekymui KOHTPOJIb NPOBOASATCA BO BPEMs AyJIUTOPHBIX 3aHATUU IO MAaTEMAaTUKE B
COOTBETCTBHH C Y4EOHBIM TUTAaHOM M paboueit mporpammbl OJ] «Marematukay Mo BceMm
pasaenaM Imporpammsbl. TeKyIIMid KOHTPOJb COCTOUT M3 JABYX YacCTEW: TEOPETUUYECKON MU
npaktudeckoi. [Ipu s3Tom oOydarommecs moaydaroT 1Be OTMETKHU.

TeopeTtndeckass YacTh TPOXOAUT B (GOpME YCTHBIX OTBETOB: OOyYaromnIuecs
BBITATUBAIOT MSITh KAPTOYEK C BOMPOCAMH, JAIOT MOJIHBIM OTBET (CO CIHMCKOM BOIIPOCOB
oOy4aromnuecs: 3HaKOMSITCSl B Ha4aJle U3y4eHHs pas3zenia).

IlIkana nepesooda 6an106 6 ommemku nO NAMUOAIbHOU cucmeme

Ommemka Konuuecmeo eéeprvix omeemos na meopemuuecKkue 60npochl
«3» (v008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3amaHusl TPAKTUYECKOM YacTh (KOHTPOJIbHbIE pPabOThl) YAacCTUYHO B3ATHI U3
otkpbiToro 6anka EI'D u BIIP no maremaTuke.

Ha BbInOIHEHHE KOHTPOJIBHON pabOThI 110 MaTEMAaTHKE AaeTcs | akaJeMUuecKuil yac
(45 MuHyT).

KonTtponbHas pabota coctouT ux 2-x yacTeil. B mepBod wacTu mpezasiaraerTcs
BBIMOJIHUTD 4 3aJaHus - BHIOpaTh NMPaBWIbHBIA OTBET W3 UYETHIpEX MpPEASIOKEHHBIX. Bo
BTOPOI 4acTu mpeyiaraeTcs BbIMOIHUTD 6 3a1laHui - OPOPMUTH XOJ PELICHUsI U 3aIucaTh
IIOJTyYEHHBIN OTBET.

3a mpaBWIbHOE BBHIMOJTHEHHE JIOOOTO 3aJaHusl NEepBOM dYacTh OOydaromuics
nosyyaet ofauH Oamia. [IpaBuibHOE BBINIOJIHEHUE 3aIaHUN BTOPOM YacTH OlICHUBAETCS 2
Oamtamu win 1 6aI0M 32 YaCTUYHOE pELIEHUE.

bayutel, nosry4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3aJaHUS, CYMMUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAIIbHOU cucmeme

Ommemka Yucno oannos,
Heo0xX00umoe 01 noay4eHUs OMmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16
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3.1 Ilpamvle u naockocmu 6 npocmpancmee

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

I1P6 1, ITP6 9, TIPOG 11, ITP6 12, ITP6 14.

[IPy 1, ITPy 14, ITIPy 15, I1Py 16, IIPy 18, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

K 1.1, IIK 1.2, IIK 2.1, TIK 3.1, TIK 3.2.

w =

4.

Teopernyeckne BONPOCHI:
Cdopmynupyiite Teopemy Iludaropa.
[TepeuncnuTe OCHOBHBIC (DUTYPHI B IPOCTPAHCTRBE.
[lepeuncnure ciocoOb! 3aJaHusI MIIOCKOCTH.
[Tponomkure Teopemy: «Ecmu ogHa ©3 JBYX MapaUIeTbHBIX TMPSIMBIX

MNCPINCHINKYJIAPHA IINIOCKOCTH, TO...».

5.

[Iponomxute Teopemy: «Ecnu ABe napajuielibHble INIOCKOCTH NEPECEKA0OTCS

TPEThEH, TO. .. ).

6. Chopmynupyiite onpeeneHre AByTPaHOTo yria.

7. Chopmynupyiite onpeaeneHne TpeXrpaHoro yriia.

8. Packpoiite noHATHE «YTOJ1 MEXIY IIPSIMBIMI.

9. [IepeuncnuTe B3aMMHOE PACIIOIOKEHHUE ABYX MPSAMBIX B IPOCTPAHCTBE

10. Kakwue npsmbie Ha3bIBaIOTCS MapaIeIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBaIOTCS CKPEIINBAIOIIUMUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS NMEPIEHINKYJIAPHBIMUA B IIPOCTPAHCTBE?

13. Ilepeuucnure B3aUMHOE PACHOJOKEHHE TPAMOM W  IUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiTe MOHATHE «YTOJI MEXKY MPSAMOM U IIJIOCKOCTBIOY.

15. Packpoiite noHATHE «TAPATUIETBHOCTD NPSIMOU U TNIOCKOCTH.

16.  Packpoiite NOHATHE «IEPHEHAUKYIAPHOCTD MIPSAMOU U IIIOCKOCTH.

17.  Ilepeuncnure B3aMMHOE PACOJIOKEHUE JBYX INIOCKOCTEN B MPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «YTOJI MEXAY MIIOCKOCTAMM.

19.  PackpoiiTe NOHITHE «apaJIEIbHOCTh IJIOCKOCTEW.

20. PackpoiiTe NOHATHE «IEPIEHAUKYISPHOCTD MIIOCKOCTEW.

21. Kak HailTH pacCTOSAHUE OT TOUYKH 10 MPAMOM?

22. Kak HallTH pacCTOSHUE MEXIY NPSIMbIMU?

23.  Kak HalTH pacCTOSHHE MEXAY IUIOCKOCTSIMU?

24. Ilponmomxure onpenenenue: «llepneHaukymnsap — 3To...».

25. IIpomomxute onpenenenue: «HakionHas — 3To...».

26. IIpomomxute onpenenenue: «IIpoekuus HAKITIOHHON — 3TO...».

27. Ilepeuncnure CBOKMCTBA NAPAJLIEIBHOIO IPOECKTUPOBAHNS.

28. IlpuBenurte npuMeEpbl CHMMETPHUI Ha IJIOCKOCTHU B MPUPOJAE, HCKYCCTBE,
apXUTEKTYpE.
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29. IlpuBenute mpuMeEPsH CHAMMETPUI B IPOCTPAHCTBE B IPUPOJE, UICKYCCTBE,
apXUTEKTYpE.
30.B yeM oTnMuKe NOHATUE «IBUKEHNUE» OT OHATHUS KITIOBOPOT»?

KonrpoabHas padora Nel
Oo0s3aTeabHAA YACTDL
Ilpu pewenuu 3adanuini 1-4 3anumiume nPABUNLHBLIL OmMEEM U3 UeHmbIPex

nPeO10HCEHHDIX.

1. (1 6amr)PacmmdpyiiTe KpaTkyro 3amuch: aEp.

A) Touka a TpUHAMNEKHUT TuIOocKocTUB; Bb) Touka a mpuHajiexutr npsMmoiB; B)
npsiMasi a TpUHAAIEKUT miockocTuB; I') mpsiMas a nmepecekaeT MmiIoCKOCThp.

2. (1 6amn) [Ipssmeie AB u CJI ckpemuBaroTcs. Kakoe pacnosnokeHre UMEIT MpsIMbIe
ACu B/I?

A) napannensusie; b) nepnenaukynsipuasie; B) ckpenuBatotces; ') mepecekarorcs.

3. (1 6amn) [Tnockoctu @ u B umeroT 1 o6myro Touky. KakoBo nx B3auMHoe
pacroyioKeHue?
A)napamnensHsl;, b) nepecekatorcs o npsamoii; B) coBnanaror; I') ckpermmBaroTes.

4.(1 6amn) Ecnu npsimasi, mpoBeZieHHAs HA MJIOCKOCTU YEPE3 OCHOBAHUE HAKIOHHOM,
MIEPIICHINKYJIIPHA €€ MPOEKLUH, TO OHA. ..

A) nepneHIuKyJIsIpHAa U caMOil HAaKJIOHHOM; b) mapamensHa u caMoil HaKJIOHHOI; B)
CKpEIIMBAETCS C HAKJIOHHOM; [') mepneHIuKyJIsspHa OCHOBAaHUIO HaKJIOHHOM.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus u NOJAY4YEeHHbLIL OMmeem.

5. (2 6amna) Yepes koHibl oTpe3ka AB u ero cepenvny M npoBeieHbI apasiiesibHbIe
NpsIMbIE, MEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax A, B1 u M,. Halinure nnuny
orpe3ka MM,, ecau orpe3ok AB He mepecekaeT IJIOCKOCTh M eciu AA;=6,8cMm,
BB,=7,4cMm.

6. (2 6amna) Ipssmeie AC, AB u AJ] monapuo nepneHaukyisipabl. Halimute oTpe3ok
Cl, ecmu AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 6anna)li3 TOYKM K TIJIOCKOCTH NPOBEACHBI JB€ HaKJIOHHbIe. HalinuTe AIMHBI
o0llero MeprneHaANKyIsIpa, €Cld MPOCKIMH HAKIOHHBIX OTHOCATCA Kak 2:3 U JUIMHBI
HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cwm.

8. (2 6anna) HaueptutekyOABCIA BC ;. [loctpouts Touky K€ AB, Touky M €
J,C, orpesok PE€ A,B,C,.

JlomoaHuTEABHAS YACTh
IIpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOBAHUE peuleHUA U
ROJIYyYeHHbLIL OmeEem.
9. (3 6amma) Pa36uth nBetHuk kpyriod Qopmbl (R=2 M) Ha yacTu pazmTu4HON
Iomaan. PaccunTarh KOJWYSCTBO CaXKEHIIEB IIBETOB JUIS Kaxaoro cekropa. OdopMurh
cxemy LBeTHHKaA. Hanpumep:
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ITAJOHBI OTBETOB:

Homep 2 5 6
3aJaHuA
OTBeT B 7,1 15
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3.2 Koopounamot u éekmopul

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

I1P6 1, ITP6 9, TTPOG 11, ITP6 12, ITP6 13.

[IPy 1, ITPy 14, ITPy 15, I1Py 16, I[IPy 17, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

K 1.1, IIK 1.2, IIK 2.1, TIK 3.1, TIK 3.2.

TeopeanecKne BOITPOCHI:

1. N3 yero cOCTOUT NpsIMOYTOJIbHASL CUCTEMA KOOPAUHAT B IIPOCTPAHCTBE?
2. Ecnu TouKa JEKUT B IVIOCKOCTH XV, KaKas KOOpJAMHATA y HEE HyJeBast?
3. [IpuBenuTe npuMep KOOPIAUHAT TOUKH A, KOTOpas JISKUT HA OCH Z.

4. Packporite noHsiTue «BEKTOP».

3. Kaxk HaiiTh KOOpJIMHATHI BEKTOpPA?

6. [Iepeunciure U packponTe IIpaBUia CI0KEHHUS BEKTOPOB.

7. Kakue BEeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

8. Kakue BeKTOpBI Ha3bIBAIOTCS MEPIEHANKYISIPHBIMU ?

9. Yemy paBHO CKaJIsIpHOE NTPOU3BEICHNE BEKTOPOB?

10. Kak HaliTU BEKTOPHOE IPOU3BEICHUE BEKTOPOB?

11. Yemy paBeH yroy Mex1y BEKTOpamu?

12. IIpuBenurte npumep MaTpUIbl 2%2.

13. IlpuBenurte npumep MaTpuilbl 3% 3.

KoutpouabHas padora Ne3

Oobs3aTeabHAA YACTh

Ilpu pewenuu 3aoanuii  1-4 3anuwiume npPasUIbHLIIL OMEEM U3 UeHMbIPeX
nPeO10IHCEHHBIX.

1. (1 6amr) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 Hux
JeXart Ha KoopAuHAaTHOM nipsiMont Oy?

A)A;Bb)B; B)C; IN) L.

2. (1 6amn) Kakue u3 Bektopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siByisitoTcs
SITUHUYHBIMU?

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

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

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

4. (1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro oTpeska
apisiercs Touka M(0,3,4)?

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 pewieHus U NOJIYYEHHbLI Omeem.
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5. (2 6anna) Jausr Bektops a(-6,0,8) , B(-3,2,-6). HaliquTe ckanspHoe Mpou3BeICHHE
BEKTOPOB.

6. (2 6amna)lIpu KaKuX 3HAYEHUSAX 72 BEKTOPBIAd(4,n,2), é(1,2,n)iepleHANKYISIPHBI?)

7. (2 6amna) Jlanwel BekTOopsl a(-6,0,8), B(-3,2,-6). Halinure KOCHHyC yria Mexmy
BEKTOpPaMHU.

8. (2 6ayna) Jlokaxure, uro yetbipéxyroiapbHuk ABC/] siBnsiercs poMOOM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlonoJaHNTEedbHASA YACTh
IIpu evinonnenuu 3adanusn 9 3anuwiume Xx00, 000CHOBaAHUE peuwleHUs U
NOJIYYEeHHbLI Omeent.
9. (3 6amna) Maker kimymMOBbl MpECTaBICH Ha KOOPJIWHATHOM riiockocTu. Haiinure
IIOMAAh KIYMOBI (4€THIPEXYTOIbHUKA), BEPIIMHBI KOTOPOTO0 UMEIOT KoopauHaThl (8§;0),
(10;8)}(2;10), (0;2).

10F

2

Go
=L
=
L

[+

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHuA
OtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):
[1P6 1, ITPG 3, T1PG 5, TIPG 14.

[Py 1, ITPy 6, ITPy 7, I1Py &, ITPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
K 1.1, IIK 1.2, 11K 2.1, TIK 3.1, TIK 3.2.

Teopeanecxne BOIIPOCHI:

1. Yemy paBeH yroma B OMH pajndaH?

2. B kakux d4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra (QyHKIHMS y=sinx
MPUHUMAET MOJIOKUTEIbHBIC 3HAUCHUS ?

3. B kakux 4YeTBepTAX TPUTOHOMETPUYECKOrO Kpyra (QYHKIUS y= COSX
MIPUHUMAET OTPHULIATEIIbHBIC 3HAUCHUS?

4. [Iponomxute onpeaenenue: «CUHYC OCTPOro yria — 3TO...».

5. [Iponomxkure onpenenenue: «KocuHyc oCTporo yria — 3710...».

6. [Iponomxute onpenenenue: « TaHreHC OCTPOro yria — 3T0...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

8. Uemy paBHO nipou3BeieHHE tgx*ctgx?

9. Yemy pagen sin(2x)? Chopmynupyite npaBuiio BEIYUCICHUS.

10. Yewmy paBen cos(2x)? ChopmynupyiiTe nmpaBuiio BEIYUCICHUS.

11. Ilepeuncnure TpUTOHOMETPUUECKHUE (PYHKITUHU, YKAKUTE UX TIEPUOIBI.

12.  Yemy paBeH nepuoi GyHKIMH y=c0s(4x)?

13. emy paBeH nepuos GyHKIHH y=cos(x/4)?

14.  Omnpenenure 06acTh 3HaUeHUS PYHKIIUU y=3c0S(5X)?

15. Ilepeuuncnure criocoObl pemieHus TPUTOHOMETPUUECKUX YPaBHEHUH.

16. PackpoiiTe = aJIropuT™M pEHIEHUs  OJHOPOJHBIX  TPUTOHOMETPUUYECKUX
YPaBHEHHUM NIEPBOrO NOPSIKA.

17. Packpoiite  anroput™M peuUIeHUs  OAHOPOJHBIX  TPUTOHOMETPUUYECKUX
YPaBHEHHMU BTOPOTO MOPSJIKA.

KonTpoJsbHas pabora Ne4
Oobs3aTeabHAA YACTh
Ilpu pewenuu 3ad0anuii 1-4 3anuwiume nNpPasUIBLHBLIL OmMEem U3 uUemvlpex

nPeO10HCEHHDIX.

1. (1 6amn)B AABC sinC=2—g. Kakas u3 cTopoH sBiseTcs runorenysoi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) YoM kakoii yeTBepTH siBisiercs yroy o=400°?

A)L; B) II; B) III; I') IV.

3. (1 6ayn) Kakue 3 GyHKIUN SABISIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
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1
4. (1 Gamn) Kakue u3 4ucen ABIAIOTCS KOPHEM YPaBHEHHS COS X =77

T m T 21
A)x=¢; b)x=3; B)x=,; I x=73".

Ilpu evinonnenuu 3a0anuil 5-8 3anunwiume x00 peuwieHuA U NOAYUEHHbBLI OMBEN.

. Tt A
5. (2 6anna)Beraucnure: sin-y + cos,.

. 2 . =2
6. (2 6ayuta) Haiinure 3HaYeHuE BBIpa)KeHI/ISI4aI”CC08g - 4arcs1n(TJ)
7. (2 6amna)lokaxute TOXKASCTBO: 2sin(m/2+a)+ cos(m—a)= cosa.

8. (2 Gamna)Pemure ypaBHeHue: sin” x - 4 sin x + 3 =0.

/lonoJHUTEeIbHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOGAHUE PEUIEHUA U
ROJIyYeHHbLIL Omeem.
o, X+ y=n
9. (3 bamma)Permmre cucteMy ypaBHEHHIL: |\, o y=2.

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/1aHHUs
OtBer b A B b 1 21 - [ %youn (
27" iomn; s
, 2 2
neZ ne 7z
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3.4 Ilpouzeoonan pynkuuu, ee npumeHeHue

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):
I1P6 1, I1PO 4, TIPO6 6, I1P6 14.
ITPy 1, ITPy 6, ITPy 7, I1Py &, ITPy 9, I1Py 10, ITPy 11, IIPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
Teopernyeckne BONPOCHI:
ITponomxkure onpenenenue: «llocmenoBareabHOCTh — 3TO...».
[IpuBeauTe npumep aprupMETHIECKON MPOrPECCUU.
[IpuBeauTe NpuMep reoOMeTpUYECKON MPOrpeCcCU.
[TpuBeauTe npuMep 6ECKOHEYHO yOBIBAIOIIECH r€OMETPUUECKON TPOTrPECCHH.
[Iponomxute onpexnenenue: «lIponsBoanas — 3T1o...».
Packporite reoMeTpuyeCcKuid CMBICI IIPOU3BOJTHOM.
[Iponomxure onpenenenue: «KacarenbHas — 310...».
PackpoiiTe ¢huzndeckuii CMBICT TPOU3BOTHOM.
9. [Iepeunciaure npaBuia BBIYUCICHUS POU3BOIHBIX.
10. Yemy paBHa mpoU3BOAHAS CTCTICHHOU (DYHKITHH?
11. Yemy paBHa npon3BOAHAS MPOU3BEACHUA?
12.  Yemy paBHa npoW3BOAHAS YACTHOIO?
13.  Yemy paBHa NpOU3BOAHAS CIOKHOU (PYHKIIMH?
14.  CdopmynupyiiTe npu3HaK BO3pacTaHUs PyHKIUU.
15.  Cdopmynupyiite npu3Hak yobiBaHUS (YHKIIHH.
16. CdopmynupyiiTe Npru3HAK TOUKH MaKCUMyMa (DyHKIIUH.
17.  CdopmynupyiTe npu3HaK TOYKA MUHUMYyMa (DYHKIIHH.
18. CocraBbTe aarOpuTM peIIeHUs] 3ajad Ha HaXOXKACHUS HaWOOJBIIET0 H
HAaWMEHBIIEro 3HaYeHUs PYHKITUU Ha OTpe3Ke?
19. CocraBbTe aJrOPUTM HCCIENOBAHMUS M TOCTPOSHUs Tpaduka (QYHKIHH C
TTOMOIIIBIO TPOU3BOJHOM.
20. Kak HaliTu BepTUKAJIbHYIO aCUMITOTY rpaduka QyHKuun?

i Al e

KourpoabHas padora NeS
Oo0s13aTeabHasA YaCTh
Ilpu pewenuu 3a0anuii  1-4 3anumwiume nPAGUNLHBIL OmMEEmM U3 Uemvlpex

nPeO10HCEHHBIX.
1. (1 6amn) Yemy paBHa npou3BoAHAS QYHKIUH Y=COS°X?
A) y'=—sin’x; B) y'=-2sin’x; B)y'=-2cos x sinx; I') y'=2cos Xx.
2. (1 6amn)Ilo kaxoit u3 GopMyJ1 BRIUKUCISETCS TPOU3BOIHAS POU3BEICHHUS?
uv—uv

A) (uhv)=u"+v’; B) () =u'viuv’s B)([) == T)(f(g(x)) = (g(x))*g ().

3. (1 6amn)Pewmmure ypasuenue f'(x)=0, eciu f(x)=3x> — 6x +4. BeiOepute OTBET.

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

4. (1 ©Oamm)Ha pucynke wu3o0paxkeH Tpaduk MNPOU3BOIHON (QYHKIMH f(X),
onpeieIeHHON Ha WHTEpBAJIC (—10; 8).
HaiinurekonnaecTBOTOUeKMakCUMyMaQyHKIIMH/(X)Ha OTpe3ke [—9;6].
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A)5;b)4;B)2; 1) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume xo00 peuwieHuA U NOJYYEeHHbLIL OMeem.
5. (2 Oamnma) MarepuanbHas TOYKa JABIDKETCS MPSMOJIMHEHHO TIO 3aKOHY

4 3 4.2 N
x(1) = —t"+ 61" — 4" 45t 5(rz[ex—paCCTOﬂHI/IeOTTquHOcheTaBMeTan, t—

BPEMSIBCEKYHIaX, M3MEPEHHOECHAYATaABUKEHHUS ). Haitgureeeckopoctb (BM/C)
BMOMEHTBpeMenu! = 3 C.
6. (2 6amna)Ha pucynke n300paxén rpaduk QyHKuuny = f(x) U KacaTeabHas K HEMY

B TOUKE ¢ a0cuuccoiix,. Haliure 3HaueHue Mpou3BoIHON (PYHKIIUUS(X) B TOUKEX,.
YA

(x—2)(x+3)
“x-g 0

8. (2 6amna)Accnenosars Gynkimio f(x)=x’ — 3x 1 HOCTPOUTH €€ rpaduK.

7. (2 6anna)Pemnre HEPaBEHCTBO:

JIOnmoJIHUTEJIbHAA YACTh

IIpu evinonnenuu 3adanuna 9 3anumiume Xx00, 000CHOBAHUE peuwleHUs U
HOJIYYeHHbLIL Oneem.

9. (3 Oamna) ®upme «CamoBom» BBICIAIOT YYACTOK 3eMIM Iuomanesio 100 M2
[IpennararoT yeTbipe ydacTka pa3HbIX pasMmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
y4acToKk oa00put aupektop ¢Gupmbl «CagoBOJ», yUWTHIBAs, 4TO HEOOXOAUMO OyJleT
MMOCTaBHUTh 3200 MO IMepUMETPy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHuA

OrBer B b A B 8 1,25 | (-3;2), - 10x10
(8; Fo0)
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3.5 Muozozpannuku u mena epawieHus

Oopaszosamenvusle pe3yromamul, nodaexcaujue npogepke (3,1emMennol):
[1P6 1, ITP6 6, TTPG 9, ITP6 10, ITP6 11, ITP6 12, I1P6 14.
[TPy 1, TPy 12, I1Py 13, I1Py 14, TPy 15, TTPy 16, [TPy 18, I1Py 19.

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

TeopeTnyeckne BONPOCHI:

1. [Iponomxute onpeaenenune: «MHOTOrpaHHUK — 3TO. ...

2. [Iponomxure onpenenenue: «lIpuszma — 31o0...».

3. [Iponomxkure onpeneneHue: «IIpsamMOyroapHbIi napauieaenuIes — 310. .. ».

4. [Tponomxkure onpenenenue: «Kyo —31o...».

3. IIponomxure onpenenenue: «llupamuaa — 31o...».

6. Cdhopmynupyiite CBOICTBO 0 MPOTUBOJIEKAIINX I'PAHIX MMapaljiesienunesaa.

7. ChopmynupyiiTe CBOMCTBO O TMATOHANISIX MapaJUIeIeUIea.

8. ChopmynupyiiTe CBOMCTBO O JMArOHAJIM W JIMHEHHBIX pa3Mmepax
MPSMOYTOJIBHOTO MapaJIJIeIEIUIIe 1a.

9 Kakast mpu3Ma Ha3bIBaeTCs MPSIMOM?

10. Kakas npu3ma Ha3bIBaeTCS MPABUIBHON?

11.  PackpoiiTe NOHATHE «IIPABUIIbHAS IUPAMUIAY.

12.  Yro Takoe anogema npaBUIbHOW NUPAMUIBI?

13. B 4em OTAMYME MOJTHOM IMOBEPXHOCTU MNPHU3MBI OT MOJHOW MOBEPXHOCTH
paMuib1?

14.  CdopmynupyiiTe TEOpeMy O BBIYUCICHHH OOKOBOW IMOBEPXHOCTH MPSIMOU
MIPU3MBI.

15. CdopmynupyiiTe TeopeMy O BBIYUCICHHUM OOKOBOM  IMMOBEPXHOCTU
MPaBWJIbHOW MUPAMUJIBI.

16. HazoBute mpenmMeTsl u3 Baiiei npodecCuOHANBHON EATeTbHOCTH, KOTOPhIC
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. Kakue MHOrorpaHHMKHM Ha3bIBalOTCS  NpaBuiabHbIMU?  [lepeunciure
IIPAaBWJIBHBIE MHOTOI'PAHHUKH.

18. IIpomomxute onpenenenue: «unuuap — 3to...».

19. IIpomomxute onpenenenue: «Konyc —3to...».

20. IIpomomxute onpenesieHne: «Y CEUeHHBIN KOHYC — 3TO. ...

21. IIpomomxute onpenenenue: «Ilap —3t10...».

22. Yro sABIAETCS BBICOTOM YCEUEHHOTO KOHYycCa?

23. Yro ABIAETCS OCEBBIM CEYEHMEM LMJIMHJIPA, KOHYCA, YCEUEHHOr0 KOHYCa,
mapa?

24.  Ilepeumncnure eqUHUIIBI U3MEPEHUS TUIOMIAAH, 0ObEeMa.

25. Uemy paBHO OTHOIICHUE IUIOIMIAJEH MOBEPXHOCTEH MOMOOHBIX (QUIYp B
MPOCTPAHCTBE?

26. UYemy paBHO OTHOIIICHHE 00BEMOB IOJAOOHBIX (DUTYP B MPOCTPAHCTBE?
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27. HazoBute mpenMeTsl U3 Balie mpodecCUuOHANBHOU EATeTbHOCTH, KOTOPhIC
UMEIOT (DOPMBI TEJI BpAILICHHUS.

KonTpoJsbHas padora Ne6
Oo0sa3aTeabHas YacTh
Ilpu pewenuu 3a0anuii  1-4 3anuwiume npPaeuUNbHLIIL OMeEem U3 UemMbIpex

nPeO10HCEHHDIX.

1. (1 Oamm)B kakux eguHULAX H3MEpPSIETCS  IUIOMIAJb  IOBEPXHOCTH
MHOT'OTpaHHHKA?

A) B rpagycax; b) B MeTpax; B) B kBaapatHbix MeTpax; [') B IByrpaHHbIX Tpajycax.

2. (1 6amn) [1nomaas OOKOBOW MOBEPXHOCTH MPU3MBI BBIUUCISAETCS MO (POpMYyJIE:

A) S = Ssoxt 2 Sociie; B) Seox =Pocs™H; B) S= Beox + SSocu; I') S60k =2P,*H.

3. (1 6amn)Yro sBHsIETCS OCEBBIM CEUEHHEM YCEUEHHOTO KOHYca?

A) paBHOOeApeHHBI  TpeyroibHUK; b) paBHOOenpennass Tpanenus; B)
MPSIMOYTOJIbHUK; [) IpsIMOyTOIbHAS TpaneIusl.
4. (1 oOamn) Kakas ¢urypa mnomydaercs TpU BpAMICHUA NPSIMOYTOIBLHOTO

TPEYToJIbHUKA BOKPYT OJHOT'O U3 CBOUX KAaTE€TOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennast nupamua.
Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus U NOJYYEHHbLI OMmeem.

5. (2 6anna) PeOpo ocHOBaHUS NMPaBUIIBLHOW TPEYrOJIbHOW MUpamMuisl 3 M, anodema
6Mm. HalimuTe mtomaab OOKOBOM MOBEPXHOCTU MUPAMHUIBI.

6. (2 6ayna) Jluaronanb Kyoa paBHa 588. Haiinure ero oobem.

7. (2 6amna) [IpsaMoyroJibHUK CO CTOPOHAMH 8CM M 3CM BpallaeTcsi BOKPYT OOJbIen
ctoponbl. Haitnute o0beM, muiomaad OOKOBOM M TMOJTHOM MOBEPXHOCTEH MOJYYEHHOTO
Tena.

8. (2 6amta) BeruucauTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEOIIEro (GopMy mapa
pamuyca 0,5 M. B oTBeT 3anuimmTe 4nciio, AeIeHHOE Ha 7.

JlomoJHUTEIbHAS YACTh

IIpu evinonnenuu 3adanusn 9 3anuwmiume Xx00, 000CHOBAHUE peuleHUA U
ROJIYYEeHHBLIL OMeem.

9. (3 6amma) Co3mate MoJzEnb KIyMOBI, UMEHOIICH (OpMy KOMOMHHPOBAHHOTO
TEOMETPUYECKOTO Tea, BBHIMOJHUTh HEOOXOIWMBIE pacyeThl (TUIomaab, O00BeM,
KOJIMYSCTBO U BUJIBI CA)KCHIICB).

[Ipeanonaraembie MOACIH KITyMO:
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ITAJIOHBI OTBETOB:

Homep 1 2 5 6 7

3aJ1aHUA

OtBeT B b 27 2744 72m;
48m;
64n
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3.6 Ilepsoobpasznaa hynkyuu, ee npumenenue

Oobpazosamenvuble pe3y1omamel, noo1excaujue npogepke (I1emMennol):

[1P6 1, I1PG 4, TIP6 6, I1P6 14.
[IPy 1, ITPy 6, ITPy 7, IIPy 8, IIPy 9, ITPy 10, IIPy 11, ITPy 18, IIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernyeckne BONPOCHL:
[Tponomxkure onpenenenue: «Dyukuus F(X) HazpiBaeTcs ...».
Packporite reoMeTpUYECKUIA CMBICI ONPEAECIIEHHOIO HHTErpala.
[Iponomxkure onpenenenue: «KpuBonuHeiHas Tpaneuus — 310...».
Chopmymupyiite popmyny Herotona-Jleitonmna.
B uem 3akirouaeTcst 00IIMil BUJ BCEX MEPBOOOPAZHBIX?
[IepeuncnuTe npaBuia BHIYACICHUS HHTETPAJIOB.

SIS e ad a

KonrpoJuabHas padora Ne7
Oobs3aTeabHASA YACTh
Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npPaAGUILHBIL Omeem U3 uUemvlpex
nPeO10HCEHHDIX.

1.(1  oGamn)ns kakoii w3 ¢yskuuii Pyskous  F(x)=x-3x*+1  saBusgercs
nepBoOOPa3HOI?

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

2. (1 6amn) dana ¢pynxuus f(x)= 3x*+1. Yemy pasna F(1)

A)2;B)4;B) 6;1) I5.

3. (1 6am) O6muit Bu Bcex nepBoooOpasHbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
2

4. (1 6amn)BeruuciauTe onpeaeeHHbIA HHTErpal fxdx.
1

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHus U NOJYYEeHHbLIL OMeem.
5. (2 6anna) SdBnsercs mu F(x)=x’-3x+1 nmepsoobpaszunoii mia pyuxmun f(x)=3(x*-1)?
6. (2 6ana)3anaiite nepBoobpasnyio F(x) mus pynkiuu f(x)=3x-2X, €Clli U3BECTHEI
koopauHaTel Touku M (1, 4) rpaduxa F(x).
7. (2 6amma)Ha pucynke m3oOpaxkeH rpaduk pyakmun y=f(x), ompenenéHHON Ha
untepBaiie (—3; 11). HalinurenanmeHnpiiee3naueHue pyHKIMUf(x)Ha oTpe3ke [2; 9,5].
¥

A y= fix)
3 : "R .
) / ‘-,lII]
NN N A\
. 7 R B O
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8. (2 6amma)Ha pucynke nzobpaxen rpadux Hekoropoit pynkiuu y=f(x). [lonb3ysce
5

PUCYHKOM, BBIYUCIIUTE OIIPEACICHHBIN I/IHTerpanf flx|dx.
1

YA
4

s e s s e s s e e
[ ] Y e e

JlonmoJIHuTEJIbHAA YACTh

IIpu evinonnenuu 3adanun 9 3anuwiume Xx00, 000CHOBAHUE peuwleHUs U
ROJIYYEeHHbLIL Omeem.

9. (3 Gamna)BeruucauTh IUIOMIAAb KIYMOBI, MEPUMETP KOTOPOW OTrpaHUYHBAIOT
muann y=0, y=x, y=-2x+6. Pemuts aB8yms cnocobamu. Crnenars 4epTex.

ITaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aIaHHSA
OtBer r A b r na x*-x*+4 -3 12 3
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3.7 Cmenenu u kopnu. Cmenennan pynkuus

OopazoeamenvHble pe3ynvmamol, noOAEHCAUUE npogepke (j1emMenmol):
I1P6 1, ITP6 2, TIP6 3, TTP6S, I1PG 6, TTP6 14.

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

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

TeopeTnyeckne BONPOCHI:

1. Chopmynupyiite ornpeaeneHne CTerneHHoN GyHKINH.

2. [lepeuncnuTe CBOMCTBA CTENEHHOM (PYHKITUU C IIEJIBIM TTOKA3aTEIEM.

3. [lepeuncaure CBOWCTBA CTENEHUM C JEUCTBUTEIBHBIM IOKA3aTEJIEM.
[IpuBeauTe npumMepsl.

4. [lepeuncnure cBOKMCTBA KOPHS HAaTypalbHOM cTeneHu. [IpuBeaure npumepsl

3. Ha uro HeoOxoauMo oOpaTUTh BHUMAHUE NPHU PEIICHUH HUPPALMOHAIBLHOTO
YPaBHEHUS YETHOM CTENEHU?

6. YeMy paBeH KOpEHb YETHOM CTENIEHU U3 OTpuLareabHoro uncna?llpusenure
IpuMep.

7. UeMy paBeH KOpE€Hb HEUETHOM CTEMeHH U3 OTPHUIATEIHHOTO YHciaa?
[IpuBenure npumep.

8. Ha 9to crout 00paTuTh BHUMaHUE MPH PEUICHUH UPPAIIMOHATBHBIX, TPOOHO-

palMOHAJIBHBIX YPABHEHUN U HEPABEHCTB?

KontpoJuabHas padora Ne 8
Oo0s3aTeabHAA YACTDH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npPaAGUIbHLIIL OMEEM U3 UeMbIPeX

nPeO10IHCEHHDBIX.

1. (1 6amn)Mex 1y KaKUMU JIBYyMS HATYPAIbHBIMU YMCIIAMHU HAXOJUTCS YUCIIOY 197
A)19u20;b)2u3;B)18u19;I')3u4.

2. (1 6amn)Onpenennre KOpeHb ypaBHeHus x> =125

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

3. (1 6amn)PacnonoxkuTe B NOpsiIKe BO3pacTaHus uucna: 2; V5;v17

A) 2:35:¥17; B) 2;¥17;35; B) ¥5; 2; ¥17; IN) ¥17;2; V5.

4. (1 6amt) YMHOXkas 4uciia ¢ OJIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. .. ?

A) ymunoxaem; b) nenmum; B) cknaasiBaem; ') otHuMaeM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHuA U NOJAY4YEeHHbLIL OMeem.
558, 2.9
a 1) . a )

048

5. (2 6anna)HaiiauTe 3HaYeHUE BBIPAKEHUS pu a=7.

(VIZ+VB)

6. (2 6amna)HaiinmuTe 3HaUueHNE BBIPAKECHHUSI 10496 :
7. (2 Oamma) Paccrosame ot HabOmomaTens, HaXOAMIErocs Ha HEOOJBIION

BI)ICOTehKI/IJ'IOMCTpOB Haj 36MJ’IéI>i, a0 H&6J’HOI[36MOI>1 UM JIMHUHW TOPHU30HTA BBIYHUCIIACTCA
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[ =V2Rh

o dbopmyiie , raeR=6400 KM —pagnyCc3eMIIN.
CKakOMBBICOTHITOPU30OHTBUICHHAPACCTOSIHUN 48 KHUJIOMETPOB?
OTBETBBIPA3UTEBKUIIOMETPAX.

8. (2 6aya) Pemnre ypasHeHue v —32—x=2.

ﬂOHOJ’lHI/ITeJIBHaﬂ 4acTb

Hpu 6éblnoNIHeHUU 3a0anus 9 3anuwmume x00, 000cHOBaHUE pewienun u
l’lOJIylleHHblﬁ omeem.

9. (3 6aynna)Pemure rpaduuecku CUCTEMY YpPaBHEHHUIA: yyzjxx

JTAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/1aHus
OtBer b r B B 49 2 0,18 -36 (1; 1)
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3.8 Ilokazamenvuan pynkuus

Oopaszoseamenvusle pe3yromamel, nodexcaujue npogepke (31emMennot):

ITP6 1, ITP6 2, ITP6 3, I1P6 4, ITP6 5, I1P6 6, ITP6 14.

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

OK 01, OK 02, OK 03, OK 05, OK 07.
Teopernyeckue BONMPOCHI:

1. ChopmynupyiiTe onpeaeneHne moka3aTebHOU (QYHKIIHH.

2. [lepeuncnure cBOMCTBA MOKa3aTEAbHON (QYHKIIUH.

3. [lepeuncaure cnocoObl penIeHus NOKa3aTeIbHbIX YPABHEHUH.

4. ChopmynupyiiTe  mpaBujaO  PEHICHUS  NPOCTEUIIMX  MOKa3aTeIbHbIX
HEPaBEHCTB.

3. B uem 3akntovaercs rpaduyeckuii cnocod pereHus: ypaBHeHHM.

6. IIpuBeaute npuMep PyHKIIMOHATBHONW 3aBUCUMOCTH MOKa3aTeIbHOU (PYHKIIMH U3
pEabHOM KU3HU.

KontpoabHas padora Ne9

Oo0s3aTeabHAA YACTDH
Ilpu pewenuu 3aoanuii 1-4 3anuwiume nPaGUIbHLIIL OMEEM U3 UeMbIPeX

l’lpe@JlOJfCGHH blX.

I. (1 6amn)llpu xakom 3HaueHMH a (QyHKUUS y=a* ObIBaeT Ha Bcel oOiacTu
onpeaeneHus?

A) a=£; b) a=8,25; B) a=%; ') a=v3.
2. (1 ©Oamn)Ha pucynke uzobpaxén rpadpux @ynkuuu sBupaf(x)=a*. Haiinure

3HaueHuef(2).
VA

51

filx)y=a"

T

A) 25.; B) 5; B) 32; I') et BepHOr0 OTBETA.

X

3. (1 6ayn) OyHkuMs 3a7aHa GopMyIIoi: f(X)Z(%) . Uemy pasno f(-2)?
A)-3: B) -4 B)4;T) /2.

1 x—13
=3.
4. (1 6amr) Kopenn ypaBHeHHﬂ<9) ?
A)12,5;Bb) 13;B) 14;T') 15.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusA U NOJY4YEeHHbLIL OMeem.
5. (2 6anna) Haligure KopeHb ypaBHeHus 3*2-5%3"=12

6. (2 6amna) CKOJIBKO LIENBIX PEIICHUM UMEET HEPABEHCTBO 1 <7¥'<49?

— 25—8x —x2

7. (2 6amna)Haiigure Touky MakcumMyma pyHKIUN Y .
8. (2 6ama)B xone pacnaga paMOaKTUBHOTO M30TOIA €r0 Macca yMEHBIIAETCs 10

3aKOH m(t) =mo-27"T, — —

y r7Iem) — HadalibHasg Macca U30TOIa,f — BpPEMsi, MNPOIIEAICE OT
HayaJIbHOTO MOMEHTa, ] — mepuoj nojypacrnajaa. B HayaabHbId MOMEHT BPEMEHHM Macca
U30TOoIIa 184 wmr. [IepuoneromnoiypacnaaacoCTaBisgeT 7 MHH. Haiinure,
4Yepe3CKOIbKOMUHYTMaccan3oTomnadyaeTpaBHa 23 Mr.

ﬂOHOJ’lHI/ITeJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHO6aHUE peUleHUA U
NOYUEeHHbLIL OMEem.

9. (3 6anna)Pemure rpaduuecKu CUCTEMY YpPaBHECHHIA: y—_221<:=(()) .
JTAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/1aHus
OtBer B A B A 1 2 -4 21 (2;4)
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3.9 Jlozapughmel. Jlocapugpmuueckan pynkuus

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

I1P6 1, ITP6 2, TTPO 3, I1P6 4, I1P6 5, T1P6 6, ITPOC 14.
[IPy 1, ITPy 5, I1Py 6, [IPy 7, IIPy 8, I1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

TeopeTnyeckne BONPOCHI:

1. Chopmynupyiite onpeaeneHue gorapupmMuideckon GyHKINH.

2. [lepeuncnure cBoicTBa JOorapuPMUIECKON HYHKIIUU.

3. [Ipomomxkure onpenenenue: «Jlorapupm — 310...».

4. Yemy paBeH sorapudm npou3BeACHUS?

5. Uemy paBeH norapu¢pm 4acTHOTo?

6. [IpuBeguTe npUMEpPbl JOrapu(pMUYECKOM CHOUpaJd B MNPUPOIE U B
OKpYaIoIlEeM MHUPE.

7. Ha dro crout 00paTuTh BHUMAaHUE TPU PEIICHUH JIOTApUPMUUIECKHX U
YpPaBHEHUM U HEPABEHCTB?

6. [lepeuncnure ciocoObl pereHus JorapuPMUIECcKuX ypaBHEHUN.

7. ChopmynupyiiTe mnpaBuiio pemieHus MNPOCTEHIINX  JorapupMUUYECKUX
HEPaBEHCTB.

8. B uem 3axnrovaetcs rpaduyueckuii cnocod penieHus: ypaBHEHHM.

6. IlpuBegute mnpumMep GYHKIMOHAIBHOW 3aBUCUMOCTH  JIOTapU(MUUYECKON
GyHKIIMY U3 peaTbHOU KU3HH.

KoHntpoJabHas padora Nel(
Qos3aTeabHAsA YACTh
Ilpu pewenuu 3a0anuini 1-4 3anuwiume npagunNbHLLIL OMeEemM U3 UeMbIPEX

nPeoO10HCEHHDIX.
1. (1 6amn) Kakas u3 QyHKIuil Bo3pacTaeT Ha BCeil 001acTh OnpeesIeHus ?
A) f(x)=log; x; B) f(x)=0,7"; B) f(x)=x’; T) f(x)='"81%,
2. (1 6amn)YkaxuTe o61acTh onpeaenenus GpyHkuud fx/=Ig ZXX_'__73

A) (-7; 1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -7), (1,5; +o0).
1
3. (1 6anm)Pacrionoxuts B nopsiake Bospacranus: 1085 4; 108,50,4,log, ;7
1 1
A) 10g0’54; log0)50,4;log0)sz : B) log0,54;log0,52; log,;0,4;
1 1
B) logoysz;log0)50,4;log 4 : F) 10g0’50,4; log0’52;10g0,54_
0,5

4. (1 6amn)Haiiaute KOpeHb ypaBHeHI/Iﬂlog4(5 —x)=2.

A)11;B)-11; B) -3; T) 3.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuuiume x00 peuwieHusA U NOJY4YEeHHbLIL OMeem.
1
5. (2 6anna)OnpeenuTe 3HaUCHNUE BBIPAKEHUS log 2 +log 3+2%,

6. (2 6amta) Ykakure HaMMEHbIIIee 11eJ10€ PEIICHHE HEPABEHCTBA!
log,(6x—4/>2,

7. (2 6anna)HaiiauTe Touky MakcumMyma GyHKIHH Y 81n (x + 7) —8x+3.

8. (2 6amna)/lyis oborpeBa MOMEINICHHsI, TEMIIEPATypa B KOTOPOM TOJIIIEP>KUBACTCS Ha
ypoBHe T,=15° depe3 pamuarop OTOIUIEHHS MPOIYCKAIOT Tropsiuyr Boay. Pacxon
poxXosIIel uepes TpyOy pamuaropa Boasl m = 0,6 xr/c. [IpoxoasmorpybepaccrosiHue X,

BOJAOXJIAKIAaeTCIOTHAYAIbHOUTEMIIEpaTypsl  T,=91° nmo Temmeparyper T, mnpuuém

T, — T, Br- B
=R =4200—— y=28—
T—T; e Kr-°C — TemmoéMKoCTh BOJbI, M-°C_—

ko3 duiment Termoodmena, a & = 0,8 — nocrostanas. Haitaure, 10 kaKoil TeMIepaTypbl
(B rpagycax llenbcus) oxmmanaurces Boja, €cliv JUIMHA TPyObI paguaTopa paBHa 144 M.

cm
x=o—1log,

AOHOHHI/ITCJILHZIH 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aAHUE peUIeHUA U
HOJIYYeHHbLIL OMeent.

. |ly+2x=log,135—1og.5
9. (3 6amna)Pemmre rpadUUECKU CUCTEMY YPaBHEHUIA: 4 & B2,

2y—3x=6
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OTtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muostwcecmea. Inemenmot meopuu zpaghoe

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

I1P6 1, T1PO 2.

[TIPyl, IIPy 2, ITPy 3.

OK 01, OK 02, OK 04, OK 07.

IIK 1.1, [IK 1.2, [IK 2.1, TIK 3.1, 11K 3.2.

Teopernyeckne BONPOCHI:
Cdhopmynupyiite onpeesieHne MHOKECTBA.
[Tponomxure onpeaenenue: «O0bEIUHEHUE MHOKECTB — 3TO. .. ).
[Iponomxkure onpenenenue: «llepeceyeHrne MHOKECTB — 3TO. ...
[Iponomxkure onpenenenue: «Pa3HOCTh MHOXECTB — 3TO. .. ).
N300pa3zute o0beIMHEHUE ABYX MHOXKECTB Ha Kpyrax Jusepa.
N300pa3uTe nepeceueHne TpeX MHOXKECTB Ha Kpyrax Dujepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpom
rpada?
8. Kak naiitu cTrenens BepimuHbl rpada?
9. Ha3zoBuTe OTIMYMUTENBHBIE YEPTHI MOJTHOTO U HETIOIHOTO rpadoB.
10.Ha3oBuTE OTAUYHUTENBHBIE YEPTHI CBSI3HOTO U HECBSI3HOTO TpadoB.

Nk =

KontpoabsHas padora (Nel3)
Qos3aTebHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuNbHLLIL OmMeEem U3 UeMbIPEX

nPeod10HCEHHDBIX.

1. (1 6amn) Kakas onepariust n3o0pa)keHa Ha kpyrax Diinepa?

Q.

A)E=AuUB;B)E=AnB B)E=4\5;T) E=A-B.

2. (1 6amn) Kaxoit rpad npencrasien?

A) nonnsiil; b) Henonuelil; B)  JIEPEBO; I') HylieBOi.

3. (1 6ayn) ITarepo pabounx BCTPETUIIUCH MPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCEro ObLIO CAENIaHO PYKOIOKATHIM

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

4. (1 6amm)Onpenenure CTEeHb BEPITUHBI 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}.
3anuimure U n300pasute rpaduueck HOBOe MHOXKECTBO E: a)E = AU B ; 0)E = AnB.

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 pucyHke — cxeMa Jopor, CBS3BIBAIOIIMX TOpojckue 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 Gamta)MOXKHO JIM HApPHCOBATh M300pPaKEHHBIM Ha PUCYHKE rpad HE OTpHIBAS
KapaHjail OT OyMaru v mpoBO/is Kaxa0€ pedopo poBHO OJUH pa3?

JIonoJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume Xx00, 000CHOBAHUE pewleHUs 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
3aJaHus
OTBer B b 10 I - 22 8 HET 18
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3.1191emenmol KOMOUHAMOPUKU, CMIAMUCIUKU U MEOPUU 8EPOAMHOCH el

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

[1PG 7, I1PO 8, TIP6 14.
ITPy 1, TPy 2, ITPy 3, I1Py 4, TPy 12, ITPy 13, ITPy 14, I1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05.
K 1.2, IIK 1.3.
Teopernyeckne BONPOCHL:
1. [Iponomxute onpenenenue: «CiyyaiiHoe coObITHUE — 3TO...». [lpuBenure
IpuMep.
2. [TpuBeauTe npuMep JOCTOBEPHOTO COOBITHSI.
3. [IpuBeauTe NpuMep HEBO3ZMOKHOTO COOBITHS.
4. [Iponomxkure onpeneneHue: «BepoaTHOCTb CIIy4yaliHOTO COOBITHS — 3TO. .. )».
3. ChopmynupyiiTe mpaBUiI0 HAXOXKIESHUSI CIIOKEHUSI BEPOSITHOCTEH.
6. Chopmynupyiite npaBuiio yMHOKEHHUS BEPOSITHOCTEH.
7. Kak naiiTu cpennee apupmeTndeckoe YucioBOro psiaa?
8. Kak HaliTu MeuaHy 4MciIOBOro psijga?
9. Kak Bbluncsiercst pa3Max 4uciIOBOro psiaa?
10. st gero HyXHBI quarpaMmbl, Tpaduku? [lepedncnure BUIBI TUarpaMm.
11. IlpuBemure mpuMepsl MPOSBICHUS 3aKOHA OOJBIIMX YUCET B MPUPOTHBIX
SIBJICHUSIX.
12.  IlpuBenute npuMepbl MPOSIBICHUS 3aKOHA OOJIBIIUX YHCEN B OOLIECTBEHHBIX
SBJICHUSX.
13.  Yro u3yuaer cratuctuka?
14.  IIponmomxwute onpenenenue: «CoueTaHue — 3T0. ...
15. IIponmomxute onpenenenue: «Pa3menieHue — 310...».
16. IIpomomxute onpenenenue: «llepecTaHOBKH — 3TO. .. ».
17. IIpuBenurte npuMep MHOKECTBA U3 PEATIbHON KU3HHU.
18. IIpuBenurte npumep ornepanuu NepeceueHns: MHOXKECTB.
19. IlpuBenure nmpumep onepanuu 00bEAMHEHUS MHOKECTB.
20. IIpuBenurte mpuUMeEp ONEPALNU PA3HOCTH MHOMXKECTB.
21.  Packpoiite noHsATUA «Tpad», «IEPEBO», CITUKID).

KonTpoabHasi pabora Nell
Oo0sa3aTeabHasa YaCcTh

Ilpu pewenuu 3a0anuint 1-4 3anuwiume npPasuUIbHBIIL oOmeem U3 Uemovlpex
npeo10IHCeHHbIX.

l.

(1 ©Oamn) KomOuHaTopuka— 3TO pa3fes MaTeMaTHUKH, OTBEYAIOIMIMA Ha

BOIIPOCHI CKOJIBKUMU CITOCOOaMU, MOKHO BBIOPATH SJIEMEHTHI ...
A) 3aaHHOTO KOHEYHOI0 MHOKecTBa; b) OeckoHeuHoro mHoxkecTBa; B) modoro

MHO>KECTBA;

') uppanOHaIbHBIX YHCEIL.
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2. (1 6amn) Coenunenus u3 n ’neMeHToB, otiauvatontuecs [IPyr ot I1Pyra Tombko
MOPSAJIKOM PACIOJIOKEHHUS B HUX 3JIEMEHTOB, HA3bIBAIOTCS:

A) nepecranoBkamu; b) coueranusimu; B) pazmenienusimu; [') komOuHanusiMu.

3. (1 6amr) Yucmo Bcex BO3MOXKHBIX Pa3MEIICHUN BRIYUCISIETCS IO (hopmyJie:

A) AY=nln—ml; B) Al=n[n—1]...(n—m+1); B) A;n:(nfi,,; ') AY=nln+m|

m)!

4. (1 6amn) ['pynmupoBka — 3T0. ..

A) ymopsioueHrue eIUHUI] COBOKYITHOCTH MO0 TPHU3HAKYy; b) pa3Oumenwe enuHuIl
COBOKYITHOCTM Ha TpyNmbl Mo mnpusHaky; B) o0oOmienue enuHuuHbix ¢akro; I)
000011IeH e EJUHUYHBIX IPU3HAKOB.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus U NOJYYEHHbLI OMeem.

5. (2 6amna)B cpegnem u3 2000 camoBbIX HACOCOB, MOCTYMMBIIUX B MPOJaxy, 6
noATekaroT. Haliiure BEpOSATHOCTh TOTO, YTO OJIMH CIy4ailHO BBIOPAHHBIN JISI KOHTPOJIS
HACOC HE MOJATeKaeT?

6. (2 6amna)CpaBHUTH BCXOKECTb CEMSIH JIFOOBIX TPEX BHUJIOB OJIHOJIETHHX I[BETOB 3a
nocineanue 3 roga. CoCTaBUTh AMArpaMmy IO HaiIeHHbIM JTaHHbIM. CIenaTh BBIBOJIBI.

7. (2 6amna) L{BeToBOy MPEUIOKUIN YKPACUTD KIIyMOY IIBETaMH, UCTIONB3YS 3 BUJA.
CKOJIbKO Pa3IMYHBIX BAPUAHTOB €CTh Y IBETOBOA, €CIU €CTh BHIOOpP U3 5 BUJIOB pa3HOU
paccaabi?

8.(2 6anna) CKoJIBKUMH cIOCOOAMH MOKHO MTOCAIUTh 4 KyCTapHUKA B OAUH psia?

JIonoJHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO6AHUE peUIEHUA U
NOJIYYeHH bl Oméem.

9. (3 6amna) YtoObl MOCTYNUTh B MHCTUTYT Ha CHEIHAIBHOCTh «Mactep caoBo-
MapKOBOTO U JIAHIIIAQTHOTO CTPOUTEIHCTBA», AOUTYPUEHT JoJKeH HaOpaTh Ha EI'D He
MeHee 70 OamioB MO KaxAOMy U3 TPEX MPEIMETOB— MaTeMaTHhKa, PYCCKUM S3BIK U
WHOCTPAaHHBIN s3bIK. UTOOBI TOCTYNMUTHh Ha crHenuaibHOCTh «KomMmepiusy, HYKHO
HaOpaTh He MeHee 70 OayuIoB MO KaXaA0My M3 TpEX IMPEeIMETOB— MaTeMaTHKa, PyCCKHM
A3bIK U OOILIIECTBO3HAHMUE.

BepositHocTh TOro, uro abutypueHT 3. moaydur He MeHee 70 OamwioB 1O
Marematuke, pasHa 0,6, mo pycckomy sa3blky— 0,8, 1o nHOCTpaHHOMY s3bIKYy— 0,7 ¥ 1O
obmecTBo3Hanuo— 0,5.

HailimuTe BEpOsATHOCTh TOTO, YTO 3. CMOXKET MOCTYNHUTh XOTA Obl Ha OJHY M3 JIBYX
YHOOMSIHYTBIX CIIELIMAJIbHOCTEM.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
Ot1Ber A A B A 0,997 - 10 24 0,408
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3.12Ypasenenus u nepasencmea

Oobpaszosamenvuvle pe3yromamel, nodnexcaujue npogepke (I1emMennol):
[1P62, I1PG3, ITPG 14.

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

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

Teopernyeckue BONMPOCHI:
Yro Ha3bIBaeTCA ypaBHEHUEM ?

YTo 3HAUUT PELIUTh ypaBHEHHE?
YT0 Takoe KOPEHb YPABHEHHUS ?
Yrto Ha3bIBaE€TCA HEPABEHCTBOM?
YTO 3HAYUT PEMINTh HEPABEHCTBO?
B gewm 3akirogaercs «MeTo] HHTEPBAIOBY?
Yo Ha3BIBACTCS PEIICHUE CHCTEMbI YPaBHCHHIA?
UTO 3HAUUT PENIUTh CUCTEMY YPaBHEHUI?
[Ipu pelieHnn KakKuX ypaBHEHUI U HEPABEHCTB, CIEAyeT 0OpaTUTh BHUMAHUE
Ha 00J1acTh AOMYyCTUMBIX 3HAUEHUI?
10. Ilepeuuncnure crocoObl pelieHns YpaBHEHUH.
11. Ilepeuncnure criocoObI pelIeHNs CUCTEM YPaBHEHUH.

A N A o

KontpoabHas padora Ne 12
Qos3aTeabHAsA YaCTh
Ilpu pewenuu 3a0anuini 1-4 3anuwiume npasuNbHLLIL OmMeEemMm U3 UeMbIPEX

npedﬂoofceunblx:

1. (1 6amr) Kakoe u3 uucen siBnsiercst KopHeMm ypaBHeHus log,(x+1)=1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue U3 ypaBHEeHUM UMEIOT O0JI€€ OTHOTO KOPHSI?
A) x*-6x+5=0; B) 3*?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6aw1)Onpesenute By ypashenus ¥V 52— X =2.
A) nuneitHoe; b) kBagpatHoe; B) uppaunonansHoe; ') paunoHaibHoe.

4. (1 6amn)OnpeenuTe HaNMEHbIIEE [EJI0e PEIICHHe HepaBeHeTBa 5™ <17
A)-3;B)0; B) 3; T) -4.

Ilpu evinoanenuu 3a0anuii 5-8 3anuuiume xo00 pewieHus u NOJYYEHHbLI OMmeem.
5. (2 6amta) Haiinure kopens ypaBHenns | x-3 | =2

x—y=28,
6. (2 6amna)PemuTe cuctemy ypaBHEHUN {2x "% - 16,
2x* — Sx
— <X
x—3

7. (2 6anna) Penure HepaBEeHCTBO

8. (2 6amna)PermuTe ypaBHEeHHE (2x—3)V3x°—5x—2=(
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AOHOHHI/ITGJILHZIH 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHOBaAHUE peWieHUA U

nOJIyueHHbLIl Omeent.
T
2sin’ x — V3 cos (— —x) = 0.
9. (3 6anna)Pemure ypaBHeHUE 2
T
— 37| .
. YKa)KHTEeKOPHUATOrOypPaBHEHHS, TIPHHALICKAIIHEOTPE3KYL 2

ITAJIOHBI OTBETOB:

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

3aaHudA

Omer | B | A, | B | A |1;5] (10,2) |(—eo; O]U[2; 3] -1; zn,%”, 87” 37,
B 6
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3.13 Mamemamuueckuit npakmuxym (npumep oasa YI'C 23.00.00)
Oopa3zoeamenvubie pe3yibmamol, nooneHcaujue nposepke (j1emennol):
I1P6 2, ITPG 3, T1PG 14.

[Py 1, ITPy 5, ITPy 6, [1Py 7, I[Py 8, I1Py 11, ITPy 18, IIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

IIK 1.1, IIK 1.2, ITIK 2.1, IIK 3.1, TIK 3.2.

Teopernyeckne BONPOCHI:
Uto Ha3bIBaeTCs MaTpUIIEh?
Urto Ha3bIBAETCS OMpPEAETUTENEM BTOPOTO, TPETHETO MOPSAKOB?
Yro npexacrasiisieT co00i yucio 1?
Kakoe yncio Ha3pIBatOT KOMIUTIEKCHBIM ?
Kak HaiiT MOy Ib KOMIUIEKCHOTO yncia’?
Kak HaiiTh apryMeHT KOMIUIEKCHOTO Ynciia?
Kakue cymectBytoT (pOpMbI KOMIUIEKCHBIX YHCEI?
[To xakuM mpaBUIaM OCYILIECTBISIOTCS JI€UCTBUSA HAJl KOMIUIEKCHBIMU YHCIIAMU B
TPUTOHOMETPUUYECKOI opMe: MPON3BeICHIE, BO3BEICHUE B CTEIICHD, JAe/ICHUE?
9. [To xakuM mpaBUiaM OCYILECTBISIOTCS IEUCTBUSA HAJl KOMIUIEKCHBIMU YHCIIAMH B
MOKa3aTesIbHOM (hopMe: MPOU3BENCHHE, BO3BEACHUE B CTENEHb, JAeJeHuE?
10. Yro HazwiBaeTcs rpadom?
11. Jlate onpenenenue rpada.
12.  Kakue neranu npu nu3o0pakeHuu rpada He BaKHbI?
13.  UYrto Ha3bIBaeTCs MApPLUIPYTOM, LIETBIO, [TUKIOM?
14.  Yro HaswiBaeTcs n-hakTopuanioMm?
15. Kakue coObITHS HAa3bIBAIOTCS HECOBMECTHBIMU, MPOTUBOIOIOKHBIMH,
HE3aBUCHUMBIMU, 3aBUCUMBIMU?
16. Urto Ha3bIBaeTCs YCIOBHOMN BEPOSTHOCTHIO?
17.  ChopmymupyiiTe TECOPEMBbI CIIOKEHNS U YMHOKSHHS BEPOSTHOCTEH.
18.  Kakas BenMuMHa Ha3bIBAETCS CIIy4aliHON?
19. Kakas cinydaiiHasi BeJIMUMHA HA3bIBAETCSA JUCKPETHOM?
20. Onumwure cxemy bepnynnu. Kakue sneMeHTapHbIe COOBITHS TOBTOPSIIOTCS B ATUX
onbITax?
21. 3anummute hopmyny bepHysu.
22.  Yto Ha3bIBaeTCs 3aKOHOM PACTIPEECICHUS CIIyYallHOW BETMYUHBI?
23. Kakoii 3aKk0oH pacnpejeieHusl Ha3bIBaeTCs OMHOMHAIBHBIM?

NN B DD =

KontpoabHas padora Ne 13
Oo0s3aTeabHasa YacTh

4 -2 5
A=0 2 3
1. Beruncnure onpeaenurenb -1 3 0 yero MUHOP M 31,

NI
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2. Hanioure pemeHue CucTeMsl JUHEWHBIX YPABHEHNH |
Wi

3. Ha xoopiMHAaTHOM IJIOCKOCTH JIaH TPEYTOJbHUK BEPIINHBI, KOTOPOTO PACTIOIIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaifTu momaas JaHHOTO TPEYTroJbHUKA.

*1
Gz

th
X3 xy
&y

X X2
4. Onpenenute 4ucio pedep, MHIUIESHTHBIX BEpIITUHE = 3

5. Ilpons3BoguTCA UCHBITAaHUE AETAIM Ha HAJAECKHOCTb. BEpOATHOCTH OTKa3a JETaln 3a
BpeMsi wucneitanuss paBHa 0,3. CocTaBuTh OMHOMMAJIBHBIA 3aKOH paclpeeiaeHUs
CIIy4YallHOW BEJIMYMHBI X — YHCJIO OTKA3aBIIMX JETAJIEHd U3 TPEX, MOJBEPTHYBIIUXCS
ucnbITanuio. Haiity duciioBsle xapakrepuctukn 310it Bemuunnpr: M (X) | DX) Fo(X)

niim

Nmerores 20 cBetoopoB Ha ckiazae, S U3 KOTOPHIX YeThipex3HauHble. Haymauy OepyT 3
ceeropopa. CoCTaBUTh 3aKOH pacHpeleieHus] CIydalHOM BeJIWYUMHBI X - 4Yucia
YeThIpEX3HAYHBIX ~ CBETO(OpOB, OKaszaBmIMXcs B  BbliOOpke. Hailftm  yucioBbie

XapaKTCPUCTHUKHU ATON BEJINYMHBI: M(X) ) D(X) ) o(X) .

6. Haﬁ,[[HTe KOMIIJICKCHOC MW IIOJIHOC COIIPOTHUBJIICHHC ICIIM, CCJIM JaHbl KOMILICKC

nanpsorernst U =105 +40) y roxa 1 =30+3/  3anmmmre ypaBuenue Toka.

01051

o & n
U =30.¢/ I=15."2

JlaHBI KOMILIEKC HaNpsKCHUs U KOMIUIEKC TOKa . Hailigute xoMmreke

COIIPOTUBJICHUA.
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4. ®oua OLIEHOYHBIX CPEICTB IJIsl PyOeskHOro KOHTPoJisi (Mo utoram 3.1 — 3.4)

Obpazosamenvnvle pesyromamol, noonexcawjue npogepke (1emenniol):

I1P6 1, ITP6 3, I1PG 4, I1P6 5, I1P6 6, I1P6 9, I1PG 11, ITP6 12, ITP6 14.

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

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

IIK 1.1, IIK 1.2, [IK 2.1, TIK 3.1, IIK 3.2.

Oo0a3aTeIpbHAA YACTh
Ilpu pewenuu 3ad0anuit 1-4 3anuwiume NpPasuIbHLLIL OMeEemM U3 Uemblpex

nPeo10IHCEHHBIX.
1. (1 6amn) Janer Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl HMeEET
cepenuHa orpe3ka AB — touka M?
A) M(0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ilpsmeie AB u C/] napamienshbie. Kakoe pacnosioxkeHue UMErOT
npsmble AC u BJ[?
A) napamnensHsle; b) mnepnenpukynspusie; B) ckpemmBaiorcs; 1)

epeceKaroTCs.
3
COS — = —.
3. (1 6amn)Haitnute KOpeHb ypaBHEHUSI: 6 2 B orere 3anuimTe
HauOOJIBIINI OTPULATENbHBIA KOPEHb.
A)-3;5)0;B)-2;T) -1.
4. (1  Oamm)Ha  pucynke  u300pakeH  rpaduKk  IPOU3BOJHOMN

¢bynkuuny=f(x).Ilpu xkakoM 3HaueHUU X (YHKIMS TPUHUMAET CBOE HAMOOJbIIEE

3Ha4YeHHE Ha oTpe3ke[-4; -2] ?
|1I

=S

=y

7ol 1

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

Ilpu evinonnenuu 3adanuii 5-8 3anuwmume x00 pewieHus u NoOJY4eHHbLI
omeem.

5. (2 Oanmna) BepxHue KOHIBI JBYX BEPTHUKAIBHO CTOSAIIUX CTOJIOOB,
YAQIEHHBIX Ha paccTosiHue 4 M, COEIMHEHBI MepeKIauHoOW. Bwicora omHOro
crosiba 10 m, a [IPyroro 7 M. Haiiaute nivHy nepekiiaiuHBbl.



6. (2 O6amma) Hawwer uweteipe touku: A(0,1,1), B(1,-1,3), C(3,1,0) /1(3,2,2)
Hoxaxwure, uto orpe3ku AB u CJl neprneHaAuKyasipHBI.

7. (2 6amma) JlBurasich co CKOpOCTbIOU = 3M/C, TpakTOp TalIUT CaHU C
cunoii F=40 xH, nanpaBieHHON ITOA OCTPBIM YINIOMOK TOPU30HTY. MOIIHOCTSD,
pa3BuBaeMasi TPaKTOPOM, BBIYUCIISIETCS IO Q)opMyneN = F'vcos .Haiigure, npu

kH- M
KaKoOM yTJiec(B Tpagycax) 3Ta MOIHOCTh OyaeT paBHa 60 kBT (kBT—>10 € ).

8. (2 Oamma) MarepuanbHas TOYKAa JBIKETCA MPSMOJUHEHHO IO
3akoHyXx(t)=t*-13t+23(raex —paccTOTHUEOTTOUKHOTCUETABMETPAX,f —
BpEMSBCEKYHAAaX, W3MEpPEHHOECHAYalaJABUXKEHUs). BKakoMMOMEHT BpemMeHU (B
CEKyHJax) ee CKOpocTh OblIa paBHa 3 m/c?

JonoJHuTeNbHASA YACTD

IlIpu evinoanenuu 3adanusa 9 3anuwiume x00, 0060CHO8aHUE peUIeHUA U
NOJIYYeHHbLIL Omeem.

9. (3 6amna) Pa30ouTh BETHUK MPSIMOYTOJIBHON (OpMBI (OTHOIIIEHHE CTOPOH
2:3) Ha YacTH pa3IMYHOM MIIOAAU. YKAXUTE Pa3HbIM ILBETOM MapallieIbHEIE,
MEPIEHIUKYJISIPHbIE, CKpEIMUBAIOIIUECs] OTpe3Kku. PaccuuTaTh KOJIUYECTBO
CaXCHIICB IBETOB MJIsi Kaxaoro cektopa. OPopMHUTH CXeMy IBETHHKA (MOXHO
MCIIOJB30BaTh KoMIbIoTep). Hanmpumep

ITAJIOHbI OTBETOB:

Howmep
3a/IaHus

OTBer A I I b 5 - 60 8 -




5. @oHj OLIEHOYHBIX CPEACTB VIS MPOMEKYTOUHOM aTTecTalu (IK3aMeH)

Ha BbImonHeHNE MUCHMEHHOW YK3aMEHAIIMOHHOW pabOThI MO MAaTeMAaTHUKE
naetcsa 3 actpoHomuueckux yaca (180 MunyT).

DK3aMeHallMOHHAs paboTa COCTOMT HMX 2-X 4dYacTel: O00sS3aTeIbHON M
JIOTIOJIHUTEIILHOM.

OOsi3aTenbHass 4YacTh COACPXKUT 3aJaHUSI MUHUMAIBHOTO 00s3aT€IbHOTO
YPOBHS, JOMIOJIHUTEJIbHAS YacTh — 00JIee CIO0KHbIC 3aaHusl.

[Ipu BBIMOSHEHUH 33a/IaHUI 00S3aTEIBHOM YacTH TPeOyeTCsl MPECTABUTh X0/
pelieHrs U yKa3aThb IOJYyYCHHBIM OTBET. 3a MPaBUJIbHOE BBITIOJIHEHHE JI000r0
3aIaHusl U3 00s3aTebHOM 4YacTH oOydaromuidcs mnojydaete oaud Oamin. [lpwu
BBITIOJIHEHUH 3a/IaHHsI U3 TOTIOITHUTEIBHOM YacTh HEOOXOAMMO MOIPOOHO OMKCATh
XOJl peuieHus U AaTh OTBET. [IpaBUiIbHOE BBITIOIHEHUE 3aJaHUM JOMOJHUTEIBHON
4acTH olleHnBaeTcs 3 O6aymamMu uin 1-2 6aniamMu 3a YaCTHYHOE pelieHue.

baibl, nosrydeHHbIE 32 BCE BBIIIOJIHEHHBIE 3aJJaHUSI, CYMMUPYIOTCHA.

IlIkana nepesooa 6an106 6 OMMEemMKU NO NAMUOALILHOU cucCmeMme

Ommemka Yucno 6annos,
Heo0xXo0umoe 0151 NOJYYeHUs OMMEMKU

«3» (y008.) 6-9

10-14
«4» (xopomo) (He MeHee 00H020 3a0aHUs
U3 OONOHUMENLHOU Yacmu)

oonee 14
«5» (omauuno) (ne menee 06yx 3a0anuil
U3 OONOJHUMENbHOU Hacmu)

Oobpaszosamenvhble pe3y1omamel, nooeHcauiue nposepke (I1eMeHnol):
ITP6 1, ITP6 2, ITP6 3, ITPOG 4, ITP6 5, ITP6 6, ITP6 7, ITP6 8, ITP6 9, ITP6 10,

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

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

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

MK 1.1, TIK 1.2, [IK 2.1, TIK 3.1, TIK 3.2.




Hpumepbt 3K3ameuauuouubtx3a0auuﬂ 6 Ouneme no mamemamuke

HA3BAHMUE - ¢pusman Hpusl'YIIC

PaccmoTpeHo npeameTHOM YTBEPXAIO:

(TIMKII0BOM) KOMHCCHEH 3am. mupexTopa mo YP

9K3aMeHAIMOHHBIH OmiaeT Ne
IIporoxom Ne -

© 20 T OVYIIL.07 MaTemaTuka ®UO
I'pynna: 20__r
[Ipencenarens -
5(0) Cemectp - 2

1. Jausl Touku A(3,1,6), B(-1,5,2). Haitnure koopauHatsl cepenaunsl orpe3ka AB — touku M?
(1 6am)

2. Janbr Toukn A(3,1,6), B(-1,5,2). Haiinure koopauHaTs! 1 1ymHY BekTopa AB. (1 6amn)
y 42
3. Haiinure KOpeHb ypaBHEHUs: Sin 2 x—7. (1 6ammn)

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

5. Cpennsist nuHMA Tparneuu paBHa 21, a MeHblee OCHOBaHHE paBHO 8. Haiiaure Oosbliee
OCHOBaHHUe Tpaneuuu. (2 6amna)

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

7. YHpocTuTh BeIpaXKeHue: sin x cos xctgx—1. (2 6aa)

8. BeIYMCaUTh CyMMY U Pa3HOCTb 33JJaHHBIX KOMILJIEKCHBIX YHCeN: Z;=-4+1, z,= 1-3i. (2 6asia)

9. Pemiute CJIAY meronom Kpamepa:

2x—-y =7

{x+2y=2

(3 6anna)

10.(1 6ann) Ha Tapenke 16 mupoxxkoB: 7 ¢ peiO0ii, 5 ¢ BapeHbeM U 4 ¢ BumHed. FOms Hayran
BbIOMpAET OANH NUPOXKOK. HaliiuTe BEposSATHOCTH TOr0, YTO OH OKAXETCs C BULITHEH.
11. (1 6ann)Haiinute 3HaueHne BeIpaxkeHus 1log,2 + log, 32

12.(1 6ann)Haiinute KOpeHb ypaBHEHNUS 7—6x=7.

13. (1 6ann)Pemmre HepaBeHCTBO 2°'°> 64. B OTBET 3amMIIMTE HAMMEHBILEE MOJOKUTEIBHOE
1[EJI0€ YUCTIO.

r4+2 1
3x—2 4

14. (2 6ann)Halinute KOpeHb ypaBHEHUS

. S 4 2
y=—x —6x"+7x-1
15. (2 6aan)Haiinure npon3BoaHy 0 GyHKIMU B TOUKe X=0: 4

16. (2 6ann) lBeTHuK, ohOpMIEHHBINA O UHAUBUAYATbHOMY 3aKa3y, UMeeT GopMy HUIUHApPA.



Bricora nBetnuka 35 cM, auamerp ocHoBaHUS 20 cM. CKOJIBKO 3eMIU HEOOXOAMMO MPHUBECTH,
YTOOKI IIBETHHUK OBIJI 3aITOJIHEH IOJHOCTHIO. B OTBET 3amuImTe Yuciio, JeJIeHHOE Ha TT.

17.(2 6anna)Beraucnute MaoMAAb 3€MIIM, OTBEAECHHOTO MOJA KIymMOy, MEpUMETP KOTOPOTO

OTPaHUYMBAIOT JIMHUM Y=X"-2X-2 M y=-x’+2. Beimonnure deprex. OTBET JaiiTe B KBaAPATHBIX
MeTpax.

19. (36anna)Pemmte ypaBrenue : log”, x-4log,x+3=0

[IpenonaBaTens / /
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