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1. Pe3syabTarbl 00yuenus, periiamenTupoBanubsie PI'OC COO ¢ yuerom ®I'OC
CI10

JIucuumanHapHbie (mpeaMeTHbIe) pe3yabTaTbl 0TpakalT (najee - IPG):

— [1P61 Bimagenue MeTogaMu J0OKa3aTebCTB, aIrOPUTMAMU PELICHUSA 3a/1a4; YMEHHUE
dbopMyIUpOBaTh OMNPEACIICHUS, AaKCUOMbl M TEOPEMBI, MPUMEHSITh HX, IPOBOJUTH
JIOKa3aTeIbHbBIE PACCYKACHHUS B X0JI€ PELICHU 3a1a4;

— [1P62 YMeHue onepupoBaTh MOHATUSIMU: CTETICHb YUCIA, JIorapudM Yucia; yMeHUE
BBITIOJIHATh BBIYMCIICHHUE 3HAUCHUW W MPeoOpa3oBaHUsI BBIPAKEHUI CO CTETNCHSMH H
norapudmamu, npeodpazoBaHus APOOHO-PAITMOHATBHBIX BHIPAKEHUI;

— TIP63 YMeHHE ONEpUpOBATh NOHATHUAMU: PALUOHAIBHBIE, WPPALUMOHAIBHBIE,
MOKa3aTeIbHbIC, CTEMEHHbIC, JIOTapu(PMUUECKUE, TPUTOHOMETPUUECKUE YPaBHEHHUS W
HEPABEHCTBA, UX CUCTEMBI;

— [IP64 YMeHue OmNepupoBaTh MOHATHUSMU: (PYHKIMS, HENpepbiBHAS (YHKITHS,
IPOU3BOHAS, IEPBOOOPA3HASI, ONIPEICICHHBIN UHTErPAl; YMEHUE HAXOIUTh MPOU3BOIHBIC
dJIEMEHTapHBIX (YHKIUH, WCMHOJB3YysS CIPAaBOYHBIE MaTepualibl; HCCIEeJA0BaTh B
MPOCTEUIINX CydasX GYHKIIMA HA MOHOTOHHOCTh, HAXOIUTh HAUOOJIBIITNE U HAUMEHBIIINE
3Ha4YCHUS (PYHKIMNA; CTPOUTH TpaUKH MHOTOUYJIEHOB C MCIIOJIb30BAHHEM armapara
MaTEeMaTHYECKOro aHajHn3a; NIPUMEHATh IIPOU3BOAHYIO IIPU PEIICHUH 3aJ1a4 Ha JBMIKCHHUE,
pemaTh NpakTUKO-OPUEHTUPOBAHHBIC 33]]a4H HAa HAUOOJIbIIINE U HAMMEHBIIINE 3HaYeHU s, Ha
HaXO)XJICHUE IyTH, CKOPOCTHU U YCKOPCHHUS,

— [1P65 YMeHHe onepupoBaTh MOHATHIMU: pallUOHANIbHAS (PYHKIUS, TOKa3aTeIbHAS
byHKIuMsA, creneHHas (QYHKIUSA, Jorapupmudeckas QYHKIUS, TPUTOHOMETPUUYECKUE
dbyHkuy, oOpaTHble (GYHKIIMH; YMEHHE CTPOUTh Tpauku HU3YYEHHBIX (DYHKIIHH,
UCIIOJIb30BaTh IPaQUKU MPU U3YUCHHUH MTPOIIECCOB U 3aBUCUMOCTEH, MPHU PEIICHUH 3a/1a4 U3
[IPyrux yd4eOHBIX TpEeAMETOB W 3aJa4 W3 peajlbHOM >KU3HM, BBIpAXaTh (OpPMYJIaMU
3aBHCHUMOCTH MEXKIY BCIIMYMHAMU,

—[1P66 YMeHUE pelaTh TEKCTOBbIE 3aa4H Pa3HbIX TUIIOB (B TOM YUCJIE HA POLICHTHI,
JI0JTM ¥ 4acCTH, Ha JBUXKEHUE, pabOTy, CTOMMOCTh TOBapOB W YCIYT, HAJIOTH, 3a/la4ydl W3
00JacCTH yMpaBlICHUS JHUYHBIMH W CEMEHHBIMH (PMHAHCAMHU); COCTABJISATH BBIPAKECHUS,
YpaBHCHUS, HEPABCHCTBA U UX CHUCTEMBI II0 YCJIIOBHIO 3aJa4d, MCCICIOBATh IOITYYCHHOE
pEIIeHHE U OIEHUBATh MPaBIOMOJ00HOCTh PE3YIBTATOB;

— [IP67 YMeHHE OmepHpoBaTh MOHATHSAMU: cpefHee apudmeTHdeckoe, MeIuaHa,
HanOOJIbIIIeE W HAaWMEHBINIEE 3HAUYCHUS, pa3Max, JUCIEPCHs, CTaHJAPTHOE OTKIOHEHHUE
YUCJIOBOTO  Habopa;  yMEHHE  M3BIEKaTh, HHTEPHIPETUPOBATH  HHGPOPMALHUIO,
MPEACTAaBICHHYI0 B TaOlWIax, HAa JuarpamMmax, Tpadukax, OTpaKkarolIlyl0 CBOHCTBa
pEaNbHBIX TPOIECCOB W SBJICHUH; MPECTABIATh MHPOPMAIHMIO C MOMOIIBI0 TAOIHIl U
auarpaMM; HCCJICIOBAaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE€ C HOPUMCHCHUEM
rpaUyeCcKrX METOJIOB U IEKTPOHHBIX CPEJICTB;



— [IP68 YMeHHUE oneprupoBaTh NOHATUSAMU: CIIyYaHBIN OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIy4YalHOIO COOBITUS; YMEHUE BBIYUCIIATH BEPOSATHOCTH C UCIOJIb30BAHUEM
rpauuecKkux METOJIOB; MPUMEHATH (HOPMYJIbI CIOKEHUS M YMHOKEHHS BEPOSITHOCTEM,
KOMOMHaTOpHbIE (akTbl U (QOpPMyJBI MPU PEIICHUH 3a7ay; OLEHUBATH BEPOSITHOCTU
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4ailHBIMH BEJIMYMHAMH;, YMEHHE HPUBOJIUTH
MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

— [1P69 YMeHue onepupoBaTh NOHATUAMU: TOUYKA, IIpsAMas, INIOCKOCTh, IIPOCTPAHCTBO,
IBYIPaHHBIA YIOJI, CKPELIUBAIOLIKUECS IPSIMbIE, apauIeIbHOCTh U MEPIEHIUKYIAPHOCTD
IPSAAMBIX U IUNIOCKOCTEH, YOl MEXAY IPAMBIMH, YIOJI MEXIY MPSIMOMN U IIJIOCKOCTBIO, YIOJI
MEXKy IUNIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J10 IUNIOCKOCTH, PACCTOSTHUE MEKY NPSIMBIMU,
pacCToOsIHUE MEXKY IUIOCKOCTAMU; YMEHHUE UCII0JIB30BaTh IIPU PELICHUH 3aJ1a4 U3YYEHHbIC
(akTbl U TEOpEMbl TUIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpA;

— IIP610 YMeHue omnepupoBaTb IOHATHUSAMHU: MHOTOI'PDAaHHUK, CEUYCHUE
MHOTOTpaHHUKa, KyO, Mapajienenunen, MNpu3Ma, nupamuaa, (urypa M MOBEPXHOCTh
BpallleHUs], IWIMHIP, KOHYC, Imap, cdepa, ceueHus GUTYyphl BpallleHHs, TIOCKOCTb,
Kacaromascsi cepbl, IWIMHIpa, KOHYCa, IUIONIaJb MOBEPXHOCTU MUPAMUAbI, TPU3MBI,
KOHYyCa, UWIUHAPA, TUIomaas chepbl, 00beM KyOa, MpSAMOYTOJIbHOTO MapajuieNenuena,
OUpaMubl, TPU3MbI, HWIMHIpA, KOHyca, I1apa; yMEHUE H300pakaTh MHOTOI'PAaHHUKU U
IIOBEPXHOCTH BPAILICHHUS, UX CEYCHUS OT PYKH, C IIOMOILBIO YEPTEIKHBIX HHCTPYMEHTOB U
JJEKTPOHHBIX CPEACTB; YMEHHE pAcCIO3HAaBaTh CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh IPABUIILHBIE MHOIOTPAHHUKY;

— [IP611 YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHE B NMPOCTPAHCTBE, MOI0OHBIE
(Gurypbl B IpOCTPaHCTBE; UCIIOJIb30BATh OTHOLICHHUE IO MOBEPXHOCTEW U 0OBEMOB
0TI00HBIX (PUTYp MPHU PEIICHUH 3a/1a4,

— [IP612 YMeHHEe BBIUUCIATH T€OMETPUUYECKUE BEIWYMHBI (IJIMHA, YIOJ, IUIOMAlb,
00BbeM, MJIOLIAAb TIOBEPXHOCTH ), UCTIONb3YsI U3yUEHHbIE (POPMYJIBI U METOIbI;

— [IP613 YMeHHE ONEepHUpOBATh MOHATUAMM: IPSAIMOYTOJIbHAsA CUCTEMA KOOPAUHAT,
KOOpPAMHATBI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA, CKAJIAPHOE IIPOU3BEIECHHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa HAa YUCIIO; HAXOAUTH C IIOMOILBIO
U3YYEHHBIX (POPMYJI KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

— [1P614 YMeHHne BBIOMpATH MOAXOAIINA H3yICHHBIM METOJI JUIS PEIICHHS 3a1auH,
pacrno3HaBaTh MaTeMaTHueckue (akTbl M MaTeMaTHYECKUE MOJEIM B MPUPOJHBIX U
OOIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMEHHE MPUBOAUTH IMPUMEPHl MATEMATUYECKUX
OTKPBITUHA POCCUMCKON U MHUPOBOM MaTeMaTUYECKON HAYKHU.

— IIPyl yMeHHE OIEpUpPOBATH MOHATUSAMU: OIPEACIICHUE, AKCUOMa, TeopeMa,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, OKA3aTEIbCTBO, PABHOCHIbHBIE (DOPMYITHPOBKU; YMEHNE
(opMynHpoBaTH OOpPAaTHOE W MPOTHUBOIIOIOKHOE YTBEPKIACHUE, NPUBOJIUTH NMPUMEPHI U

KOHTPIIPUMCPHI, HUCITIOJIB30BATH METO/ MaTEMAaTUYECKON WHAYKIUH; IIPOBOJUTDH
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J0Ka3aTeNbHBIC PACCYKIICHUS MPU PEIICHUH 3324, OIEHUBATh JOTHYECKYIO TPABUIBHOCTD
pacCcyXIeHUN;

— TIPy2 yMEHHE OTEPUPOBATH MOHATUSIMU: MHOXECTBO, IMOJAMHOXKECTBO, OIEpaIiuu
HaJ MHOXXECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar aiis
OIMCAaHMsI PEATBHBIX MTPOIIECCOB U SBJICHUM, U TIPH PEIICHUH 3a7a4, B ToM uncie u3 [IPyrux
y4eOHBIX MTPEIMETOB;

— [1Py3 yMEHHE ONEepUpPOBATh MOHATUIMU: I'pad, CBA3HBIN rpad, AEPeBO, LUK, rpad
Ha TUIOCKOCTH; YMEHHE 3a/aBaTh W OIHUCHIBaTh Trpadbl pa3IMYHBIMUA CIOCOOAMH,
MCTIONB30BaTh Tpadbl P PEIICHUHN 33]1aY;

— TIPy4 ymMeHHe CBOOOIHO ONEpUPOBATH MOHITHAMH: COYETAHWE, MEPECTAaHOBKA,
YHCIIO COYETaHWH, YHCIO TIEPecTaHOBOK, OWHOM HpIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCY>KIACHHUS ISl pEIICHHs 3a/1a4;

— [IPy5 yM@HHUE OTIepUPOBATh MOHITUAMHU: HATYPATLHOE YHCIIO, 11€JI0€ YUCIIO0, OCTATOK
10 MOJYJIIO, PallMOHAIBHOE YHCJIO, WPPAIMOHATBFHOE YHCIIO, MHOXKECTBAa HATYpaJbHBIX,
IENBIX, PAlMOHANBHBIX, JACHCTBUTCIIBHBIX YHCEN; YMEHHE WCIIOb30BaTh IPU3HAKU
JCIMMOCTH, HAaUMEHBIIUK OOIIUI NeNTuTeNlh U HauMEHbIIee 0o0Iee KpaTHOE, allfOPUTM
EBknuma mpu pemeHnH 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMU TO3HIIMOHHBIMUA CHCTEMaMHU
CUHCIICHHSI;

— [1Py6 ymeHue cBOOOAHO ONEPUPOBATH MOHITHIMU: CTENEHB C IIEJIBIM MTOKa3aTeleM,
KOpPEHb HATypajbHOW CTENEHU, CTENeHb C PalMOHAIBHBIM TIOKA3aTeleM, CTEIEHb C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM) TMOKa3aTesieM, Jiorapudm yucia, CUHYC, KOCHHYC U
TAHT€HC MPOU3BOJIHHOTO YUCTIA;

— [IPy7 yMEHHE OIepUpoBaTh TMOHATHAMHU: TOXKAECTBO, TOMXKICCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHHWW U HEPABEHCTB,
PaBHOCWJIBHOCTh YpPaBHEHUW, HEPABEHCTB W CHUCTEM, pallMOHAIIbHBIE, WPpPALMOHATIbHBIC,
NoKa3aTeJIbHbIe, CTENEHHbIE, JOrapu(PMUUYECKUE, TPUTOHOMETPUUYECKHUE YypaBHEHUS,
HEPABEHCTBA M CUCTEMbI; YMEHHUE peliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIIBIO
pPa3TUYHBIX TMPHUEMOB; pEIIaTh YpPAaBHEHHS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
MPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, KX CUCTEMBI JIJIsl PEIICHHUS] MaTeMaTHUECKHUX 3a/1a4d U
3a/1a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U PEaIbHOM )KU3HH;

— IIPy8 ymMeHHe CBOOOJHO OMEPUPOBATh MOHATUAMH: rpaduK (QYHKIMH, oOpaTHas
byHKITMS, KOMIO3UIUS GYHKITUHN, TUHEHHAsS QYHKIMSA, KBaapaTHiHas (yHKINS, CTeTICHHAs
GyHKIMS C [EeTbIM  TOKa3aTeleM, TpUTOHOMEeTpuueckue (yHKmuu, oOpaTHBIC
TpUrOHOMETpUYeckne (YyHKIWH, TIOKa3aTeabHas W jorapudmudeckas QyHKIINHA, yMEHUE
cTpouTh Tpaduku GHyHKIIHA, BEIOIHATH Mpeodpa3oBanus rpadukoB GyHKIINN;

YMEHHUE UCTOIh30BaTh TpaduKu PYHKITUI 7151 ©3yYEeHUS MTPOILIECCOB M 3aBUCUMOCTEH
npu pemieHud 3anad u3 [[Pyrux yuyeOHBIX MpeaMeToB W U3 PEaIbHOW KWU3HH, BBIPAKaTh
dbopMynamMu 3aBUCUMOCTH MEXITY BETUINHAMU;



yMeHue CBOOOJHO ONEpUpOBATh MOHATUAMM: YETHOCTh (PYHKIUH, MEPUOJIUYHOCTH
(YyHKIMH, OrPaHUYEHHOCTh (YHKUHMH, MOHOTOHHOCTh (PYHKIUH, 3KCTPEMYM (DYHKIIUH,
HanOoJblIee M HAaMMEHbLIEE 3HAYEHUS (YHKUMU Ha MPOMEXKYTKE; YMEHUE MIPOBOJIUTH
UCCle10BaHne (PYHKIINH;

YMEHHUE HUCIOJIb30BaTh CBOMCTBAa M Tpaduku (YyHKUMNA IJI pelIeHUs YpaBHEHUH,
HEpaBEHCTB U 3a]1a4 C MapaMeTpaMu; U300pakaTh Ha KOOPAUHATHOM TIIOCKOCTH MHOXKECTBA
pELIEHUN ypaBHEHU I, HEPABEHCTB U UX CUCTEM,;

— [IPy9 yMmeHHEe CBOOOJHO ONEpPUPOBATh MOHATHUSMU: IOCJIEA0BATEIBLHOCTD,
apumeTnyeckass Mporpeccus, reoMeTrpuyeckas mnporpeccusi, 0ecCKoHeYHO yObIBarolas
rEOMETPUYECKAs MPOrpECCUsl; YMEHHUE 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C
MOMOLIBIO PEKYPPEHTHBIX (POPMYIL;

— [IPy10 yMeHHE ONEepUPOBATH MOHATUSAMU: HEMPEPHIBHOCTh (QYHKIHUU, ACUMITOTHI
rpaduka QyHKUIUM, TepBas W BTOpas MNPOU3BOAHAS (PYHKIUH, TEOMETPUYECKUN H
(du3nuecKkuii CMBICT TPOM3BOJHOM, MEpBOOOpa3Hasi, ONPECICHHBI WHTErpaj; yMEHHE
HaXOJUTh ACUMINTOTHI rpaduka (YHKIHH; YMEHUE BBIUYUCISATH MPOU3BOJHBIE CYMMBI,
IPOM3BEICHHS], YACTHOTO U KOMIIO3UIIMM (PYHKIMH, HAXOAUTh YPAaBHEHHE KacaTeJIbHOU K
rpaduxy QyHKIUH,

YMEHHUE UCTIONB30BATh MPOU3BOIHYIO JIsl UCCIIeIOBAaHUS QYHKIUHN, 1151 HAXO0XKICHUS
HAWJIy4dlllero pelIeHHWs B NPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKUX U
¢u3nyeckux 3agavax, s ONpPEIETIeHHUs CKOPOCTH U YCKOPEHMsI; HaXOAUTh IUIOLAAN U
o0beMbl (QUIyp C TIOMOIIbIO HWHTErpajia; NPUBOAUTH HPHUMEPHl MAaTEMaTUYECKOTO
MOJIEIMPOBAHMS C TOMOLIBbIO AU PEepeHInaNbHbIX YPaBHEHNH;

— [IPyll yMeHHME ONEpUPOBATH IOHATUAMU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMIUIEKCHbIE 4YHCJIa, MOJYJb M apryMEeHT KOMIUIEKCHOrO uucia, (opma 3amucu
KOMIUIEKCHBIX 4HCcell (TeoMeTprudecKasi, TPUrOHOMETpHUECKast U ajnreOpanueckas); yMeTb
OPOU3BOAUTh apu(pMETHUYECKHE JAEHCTBUS C KOMIUIEKCHBIMU YHCJIaM{; TNPUBOAMTH
IIPUMEPBI UCIIOJIb30BAHNS KOMILIEKCHBIX YHCEIL;

— IIPyl2 ymMeHHEe CBOOOJHO ONEpUPOBATHh MOHATUSIMU: CpelHEe apUPMETHUECKOe,
MearaHa, HauOoJblllee M HauWMEHbIEee 3HAUYEHHUs, pa3Max, AMCIEPCHs, CTaHJapTHOE
OTKJIOHEHHWE U1l ONMCAaHMs YMCIIOBBIX JAHHBIX; YMEHHME HCCIENOBaTb CTaTHUCTHYECKUE
JaHHbIE, B TOM YHCIIE C MPUMEHEHHEM IpaUUYeCKHX METOJ0B U DJIEKTPOHHBIX CPEJICTB;
rpaUYecKu UCCiIeI0BaTh COBMECTHBIE HAOIIOIEHUS C MOMOLIBIO JUarpaMM pacCcerBaHMs
Y JIMHEMHOM PErpecCuy;

— [1Py13 yMEHUE HaXOJIUTh BEPOSTHOCTH COOBITUI C MCIOJIb30BAHMEM I'PAPUUECKUX
METOJIOB; MPHUMEHATh Ui peleHnd 3a1ad  (OpMyJbl CIOXKEHUS W YMHOXKEHUS
BEPOSITHOCTEH, (PopMyIlly TONHON BeposTHOCTH, Gopmyny beprymin, koMOWHATOpHBIC
(GakTel 1 OPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEAJbHBIX COOBITHI; YMEHHE ONEepUpOBATh
MOHATHAMU: CIydaliHas BEJIMYMHA, PACIPEIEICHUE BEPOATHOCTEW, MaTEMAaTHYECKOE

OKHMJIAaHWE, JHUCIEPCUSi U CTAaHJAPTHOE OTKIOHEHUE CIyYalHOW BEJIMYHMHBI, (DYHKIHUU
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pacupenelieHdss Y IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIbHOIO W HOPMAJIBLHOTO
pacnpeneseHuid; yMEHHE WCIIOIb30BaTh CBOMCTBA H3YYEHHBIX pACHPEACICHUN 1A
pEelIeHMs 3a/1a4; 3HAKOMCTBO € MOHATUAMM: 3aKOH OOJIbIINX YHCEJ, METOAbl BEIOOPOUYHBIX
UCCJIEI0BAaHNN; YMEHHE NPUBOAUTH NPHUMEPHI MPOSIBICHUS 3aKOHA OOJBLIMX YHCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

— IIPyl4 ymeHue CBOOOJHO ONEpUPOBATH MOHATUSAMU: TOUKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, IUIOCKMU YIoJI, ABYIPAaHHBIM YIroJl, TPEXI'PaHHBIA Yroi,
[IEpECEKAOHECs, IMapajlebHblE W CKPELIUBAIOLINECS IIPsAMBIE, IApAJLIEIIBHOCTh U
MEPIIEHAUKYJIAPHOCTD IPSIMBIX U INIOCKOCTEU, YIOJI MEXKAY NPSMBIMHU, YTOJI MEXIY IPSIMON
U INIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTAMHU; YMEHHE MCIIOIb30BaTh IPU PELICHUH 3aaay
U3y4YeHHbIe (DaKThl U TEOPEMbI IUIAHUMETPUHU; YMEHHE OLEHUBATH pa3Mepbl OOBEKTOB B
OKPYJ)KAIOIIEM MUpE; YMEHHE ONEpUpOBATHh IIOHATUSAMH: MHOTOTPAHHUK, CEUYECHUE
MHOTOT'paHHUKA, MPABUIIbHBII MHOTOTpaHHUK, IPU3Ma, UpamMuaa, purypa u moBepXHOCTh
BpallleHus], IWIMHJP, KOHYC, 1ap, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHHs] KOHyca U
LHWIMHAPA, [TapajulejbHble OCU WIM OCHOBAHUIO, CEYECHHE IIapa, INIOCKOCTh, KACAIOIIasICs
cheppl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEUEHHWE MHOTOTpaHHUKA, H300paxaTh
MHOTOTPAaHHUKH, (GUTYPBI U TOBEPXHOCTH BpPAIIEHUS, X CEUEHUS, B TOM YHUCJIE C TTOMOIIBIO
AJNIEKTPOHHBIX CPEACTB; yMEHUE NPHUMEHSATh CBOWCTBA T'E€OMETPUYECKUX (uryp,
CaMOCTOSATEIBHO (POPMYIIUPOBATH OMpPENENICeHNUs N3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bI
O CBOWMCTBax W MPHU3HAKaX reOMETpUYECKUX (puryp, 000CHOBBIBATH WJIM ONPOBEPraTh UX;
yMEHHUE MPOBOJIUTH KiIacCUPUKALUIO (UTYp MO Pa3IUYHBIM MpPHU3HAKAM, BBIMOJIHATH
HEOOXOIUMBIE JOTOJTHUTEIbHBIE TOCTPOCHHUS;

— [IPy15 yMeHHe CBOOOIHO OMEpUpPOBATh MOHATHAMU: IUIOMIAAL (PUTYpPHI, 00BEM
burypsl, BeIWYMHA yTja, PAacCTOSHUE OT TOYKUA 10 TUIOCKOCTH, PACCTOSHHUE MEXIY
NOPSIMBIMH, PAaCCTOSTHUE MEXKIY IUIOCKOCTSIMH, TUIOIIAAb C(Epbl, MIOMAab MOBEPXHOCTH
MUPAMHUJIBI, IPU3MBI, KOHYCA, [IIIIKHIPA, 00beM KyOa, MPsIMOYTOJILHOTO MapajuieNenumnena,
NUPAMUJIbI, IPU3MBI, [IWJIWHIPA, KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOILIEHHWE O00BEMOB
OI00HBIX UTYD;

— [IPyl6 ymeHHe CBOOOJHO ONEpUPOBATH MOHATHUSAMU: JBUKECHHE, MapajlieibHbIHI
[IEPEHOC, CUMMETPHUS Ha IUIOCKOCTM W B IPOCTPAHCTBE, MOBOPOT, NPeoOpa3zoBaHUE
moo0usi, moAo0HbIe (DUTYpHI; YMEHUE PAclOo3HABATh PaBHbBIE U MOJ00HbBIE (PUTYPHI, B TOM
YUCIIE B IIPUPOJE, HUCKYCCTBE, apXUTEKType, YMEHHE HCIIOJIb30BATh I'€OMETPUUYECKUE
OTHOILIEHUS, HAXOJAUTh F€OMETPUUECKUE BEIMYMHBI (JJIMHA, YIoJ, MJIOoaab, 00beM) Ipu
pemernn 3aaa4 u3 [IPyrux y4eOHbIX IPEIMETOB U U3 pEaTbHOU KU3HH,

— IIPyl7 ymeHuE CBOOOJHO OMNEPHUPOBATH MOHSTHUSAMU: MPSMOYIOJbHAs CHCTEMA
KOOpIWHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOpPA HA YHUCIO, pA3JI0XKEHUE BEKTOpa Mo 0a3ucy, CKaJIspHOE
HIPOU3BEAEHUE, BEKTOPHOE IIPOU3BEICHUE, YTOJI MEXKY BEKTOPAaMH; YMEHUE UCIIOJIB30BATh

BEKTOPHBIN U KOOPAWHATHBIN METOJ ISl PEIIEHUS TEOMETPUUECKUX 3a]a4 1 3aaa4d [[Pyrux
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y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATHAMU: MaTpuma 2x2 u 3x3, ompeaeiauTelb
MaTpHIIbl, TEOMETPUUECKUN CMBICTT OTPEICTIUTENS;

— [IPyl8 yMEHHE MOJIETMPOBaTh pEAJIbHBIE CHUTYallMM Ha S3bIKE MaTEMAaTUKWU;
COCTaBJISITh BBIPAKEHMS, YPaBHEHHUS, HEPABEHCTBA U MX CHCTEMBI MO YCIIOBHIO 3ajayH,
HCCIIeIOBAaTh  TMOCTPOCHHBIE  MOJIEIM € HUCIOJB30BaHMEM  ammapara  ajareopsl,
MHTEPIPETUPOBATh TMOJYUYCHHBIM pe3yiabTaT; CTPOMTh MAaTEMAaTHYECKUE MOJEIH C
MTOMOIIIBIO0 TEOMETPUUECKUX MOHSATUM U BEJIMUUH, PEIIaTh CBI3aHHBIEC C HUMU IIPAKTUYECKUE
3a/1a4d; COCTABJISITh BEPOSTHOCTHYIO MOJI€NIb U HMHTEPIPETUPOBATH TMOJYyUYCHHBIM
pe3yabTaT; pemaTh NPUKIAIHbIE 3aauyd CPEeJICTBAMU MaTeMaTHYECKOro aHalv3a, B TOM
YHUCJIe COIMATBHO-2KOHOMUYECKOTO M (PU3UYECKOTO XapaKTepa;

— [IPy19 ymMeHue BBIOMpATh MOIXOAIIMM METOM JJI PELICHUs 3a]auu; MOHUMaHUE
3HAYMMOCTH MaTeMaTHUKH B U3yUCHUU MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SIBJICHUI;
yMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHUE TTPUBOIUTH
IpUMEPhl MAaTEMATUYECKUX OTKPBITUM POCCUMCKON M MUPOBOM MaTeMaTHUYECKON HAYKH.

Obuwue kKomnemenyuu

OK 01. Beibupars crocoObl perieHus 3agad MpoecCUOHATBLHON JeATeIbHOCTH
MPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Ucnons3oBaTh COBpEMEHHBIE CPEJCTBA MOMCKA, aHATN3a U UHTEPIPETAIINH
uHbpopMay, U  UHOOPMAIMOHHBIE  TEXHOJOTHMU IS  BBINOJHEHUA  3a/1a4
npodeccuoHaIbHOM 1eITeIbHOCTH

OK 03. IInanupoBaTh W peaju30BbIBATH COOCTBEHHOE MPOQPECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO JE€ATeIbHOCTh B MPO¢ecCHOHAIbHON
cdepe, UCNIONB30BAaTh 3HAHUSA MO MPABOBOM U (PUHAHCOBOM TPAMOTHOCTH B Pa3IMYHBIX
AKU3HEHHBIX CUTYaLHsIX

OK 04. D¢ dhexTnBHO B3aUMOICHCTBOBATh U pa0OTaTh B KOJJICKTUBE U KOMaHJIC

OK 05. OcymectBisiTh YCTHYHO M NHCBMEHHYIO KOMMYHHUKAIUIO Ha
rocyJIapcTBEeHHOM si3bIke Poccuiickoit depepariuu ¢ yaeToM 0COOEHHOCTEH COIMAIBHOTO U
KyJIbTYpPHOI'O KOHTEKCTa

OK 06. TIposiBIATH Tpa’KJaHCKO-MATPUOTHUECKYIO IMO3UIUIO0, JEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJAECHUE HAa OCHOBE TPAAUIMOHHBIX POCCUHCKUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTEW, B TOM YHCJIE C YYETOM FrapMOHU3AMN MEKHAIMOHATIBHBIX U MEKPETUTHO3HBIX
OTHOLLIEHUM, MPUMEHSTh CTAaH/IaPThl aHTUKOPPYHIIMOHHOTO MTOBEICHUS

OK 07. CopeiicTBOBaTh COXpPaHEHHIO OKPYKAIOIIEH CPElbl, PeCypcocOepeKeHHIO,
MPUMEHSTh 3HaHUA 00 M3MEHEHUU KJIMMara, MPUHIMIB OEpeXIIMBOrO MPOU3BOJICTBA,
3G (HEeKTUBHO NECTBOBATH B UPE3BHIUYAWHBIX CUTYyAITHSIX

Ilpogpeccuonanvnvie Komnemenyuu



I[IK 2.2. Pacnpenensith paOOTHMKOB MO pabOuyMM MecTaM U ONpEeAeNsTb HM
IIPOU3BOJICTBEHHBIE 33 IaHUS

I[IK 2.3. OuenuBath u o0ecneynBaTh HKOHOMUYECKYIO 3(P(HEKTUBHOCTD
MIPOU3BOJICTBEHHOTO MPOIIECCa KaK B II€JIOM, TaK U Ha OT/IEJIbHBIX dTamax.

1K 3.2. Pa3pabatrbiBaTh TEXHOJOTMUECKHE MTPOLIECCH HA PEMOHT OTJEIbHBIX JeTaneH
U Y3JI0B JKEJIE3HOJOPOKHOIO IOJBHKHOTO COCTaBa B COOTBETCTBUHM C HOPMATHBHOMU
JOKYMEHTALHUEN.



2. ®oHA OUEHOYHbIX CPeAacTB ANA BXOAHOrO KOHTPOAA

BXoAHOM KOHTPONb COCTOUT M3 3a4aHUN, YaCTUYHO B3ATbIX M3 OTKPbITOro 6aHka O3
n BMP no matematvke. Ha BbINO/JIHEHME 334aHUMA BXOAHOrO0 KOHTpoAnA paetca 1
akagemumyeckuii vyac (45 MmuHyT).

BXoAHOM KOHTPOAb COCTOMUT U3 2-X YacTen: obA3aTeNIbHOM U AONONHUTENIbHOWN.

Ob6s3aTenbHaa 4acTb COAEPKUT 3a4aHUS MUHUMANbHOTO 06A3aTeNbHOrO YPOBHS,
AOMNONHUTEIbHAA YacTb — 6o/iee CI0XKHbIe 3a4aHKA.

Mpn BbINONHEHMW 3adaHMK TpebyeTcAa NpeacTaBUTb XO4 pPEeLEeHMA U YKasaTb
Nosy4yeHHbIn oTBeT. [1paBUNbHO BbINOJIHEHHOE 3agaHue U3 06A3aTeNbHOM 4acTu
oueHuMBaeTcA B oAuH H6ann; NnpaBuUAbHOE BbINONIHEHWE 334aHUN AONOJHUTE/IbBHOM YacTu
oueHunBaeTca 3 6bannamu nnm 1-2 6annamm 3a YaCcTUYHOE PELLEHME.

Bannbl, nonyyeHHble 3a BCe BbIMNO/IHEHHbIE 3a4aHUA, CYMMUPYHOTCA.

LWikana nepeeoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 015 Nosay4yeHUss ommemKu
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omnuyHo) 13-15

ObpasosamenbHbie pe3ynbmamel, nodnaexaujue nposepke (3nemeHmeol):

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

3a0aHus 8Xx00H020 KOHMpPOAA

O6sasaTenbHasn YacTb
Mpu peweHuu 3adaHuii 1-4 3anuwume npasunvHLiii omeem u3 Yemolpex
npeosioXeHHbIX.
1. (1 6ann) Packpoitte Gopmyny COKpaLLEHHOTO YMHOMeHMA a%-b?:
A) a-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?%; I) (a-b)(a-b)

2. (1 6ann) Nnowaab TpeyronbHMKa BblYUCAAETCA NO dopmynie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I) S=(a*b)/3.
10 5
—?

3. (1 6ann) Kakoe U3 cneaytowwmx Ymcen 3akaoueHo mexay umcnamm 17 4 8

A)0,4;b)0,5;B)0,6; ) 0,7
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4. (1 6ann) ODaHbl rpadpukm pyHKUMA. KaKkaa dopmyna cooTBeTcTBYET rpaduky 3):

1 . 2) | 3)

_‘

=]
=Y
.

o[ 17 o[ 1

1 9

yzzx_6,5)y—x2—8x+11.3 y=-7

A) ) X;T) y=x+5.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHUA U Nosay4YeHHblli omeem.
1 11

5. (2 6anna) Boluncamte 2 S

6. (2 6anna) Pewute ypasHeHue x2-7x+10=0. Ecam ypaBHeHne nmeet 6osee 04HOro
KOPHA, B OTBET 3aNMLINTE MEHbLUMN N3 KOPHEN.

7. (2 6anna) Nnowagb 3emenb KPeCTbAHCKOrO X03AMCTBA, OTBEAEHHAA NOA NOCaAKY
KYCTapHMKOB U LLBETHUKOB, COCTaBAAET 24 ra n pacnpeaeneHa mexay HUMM B OTHOLWEHNMU
5:3. CKONbKO reKTapoB 3aHMMaAtOT LBETHUKN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD genut ero ctopoHy AD Ha oTpesKu
AH=2 n HD=32. AuaroHanb napannenorpamma BD pasHa 40. Hangute nnowagp
napannenorpamma.

dononHutenbHasa 4acTb
Mpu ebinonHeHuu 3adaHus 9 3anuwume xo00, o06ocHosaHue peweHUA U
nosy4eHHolii omeem.
9. (3 6anna) Pbi6on0B NpoNbIA Ha NOAKE OT NPUCTAHU HEKOTOPOE PaCcCTOSHUE BBEPX
Mo TEYEHUIO PeKK, 3aTem Bpocun AKopb, 2 Yaca N10BUA PbIbY 1 BepHyAcA obpaTHO yepes 5
YacoB OT Hayasa nyTewecTsMAa. Ha Kakoe paccToAHMe OT NPUCTaHW OH OTM/bIA, eCau
CKOPOCTb TEYEHUA PEKUN paBHa 2 KM/Y, @ cOBCTBEHHAsA CKOPOCTb I0AKM 6 Km/4?

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
Orser B B B A 2.7 2 9 816 8

11



3. ®OHpA, OLEHOYHbIX CPeACTB ANA TEKYLLEro KOHTponsA

TeKyLWMN KOHTPOIb NPOBOAATCA BO BPeMA ayAUTOPHbIX 3aHATUIM NO MaTemaTuKe B
COOTBETCTBUU C y4ebHbIM NaaHOM M paboyei nporpammbl O[] «MaTemaTuKa» No BCEM
pasgenam nporpammbl. TEKYLLMI KOHTPOIb COCTOUT M3 ABYX YacTeil: TEOPEeTUYEeCKoM U
npaKkTuyeckoi. MNpu aTom obyyaroLwmeca Noay4atoT 4Be OTMETKM.

TeopeTuyeckada 4acTb npoxoaut B ¢GOpMe YCTHbIX OTBETOB: oOby4atowmecs
BbITATMBAIOT NATb KAPTOYEK C BOMNPOCAaMW, AAIOT MOJSHbIN OTBET (CO CMMCKOM BOMPOCOB
obyuyatowmeca 3HAaKOMATCA B Ha4ale U3yveHus pasaena).

LWikana nepeeoda 6ann08 8 ommemku no namubannvHoli cucmeme

Ommemka Konuyecmeo sepHbix omeemoe Ha meopemuy4ecKue 80npocobl
«3» (ydos.) 3

«4» (xopowo) 4

«5» (omauyHo) 5

3a4aHnA NPAKTUYECKOM YacTU (KOHTPONbHbIE PabOTbl) YaCTUYHO B3ATbl U3 OTKPbLITOrO
6aHKa EIM v BMNP no matemaTtuke.

Ha BbiInoONHEHME KOHTPO/IbHOM paboTbl N0 MaTemaTmKe gaetca 1 akafeMnYecKkni yac
(45 muHyT).

KoHTponbHaAa paboTa coctouT mx 2-x 4acteh. B nepsor 4actu npeanaraercs
BbIMONHUTL 4 33a4aHMA - BblbpaTb MpPaBMIbHbIA OTBET U3 YeTblpex NpeasoxeHHbIX. Bo
BTOPOW YacTu NpeasiaraeTca BbINOAHUTb 6 3a4aHUI - 0POPMUTL X0 4, PELLUEHNA U 3anncaTb
NoJly4eHHbIN OTBET.

3a npaBunbHOE BbINOAHEHME ObOOro 3agaHuAa nepBor 4YacTu obyyatowmnca
nonyyaet oguH 6anna. NMpaBuabHOe BbINOJHEHME 334aHMN BTOPOM YacTN OLEeHMBAeTCA 2
6annamm nnm 1 6annom 3a YacTUYHOE pPeLLEeHME.

Bannbl, nony4yeHHble 3@ BCE BbINOAHEHHbIE 3a4aHUA, CYMMUPYIOTCA.

WWkana nepesoda 6annoe 8 ommemkKu no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 018 nosay4yeHUs ommemKu
«3» (ydos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16

12



3.1 Ipamele u N10CKOCMU 8 nNnpocmpaHcmeae

O6pa3zosamesnbHbie pe3yabmamel, nodaexcawjue nposepke (3nemeHmeol):
NP6 1, NP6 9, NP6 11, NP6 12, NP6 14.

MPy 1, MPy 14, MPy 15, MPy 16, MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MnK...
TeopeTnyeckme BONpochbl:

1. Cdopmynupynte Teopemy Mudaropa.

2. MepeuncnumTe ocHoBHble GUTrypbl B MPOCTPAHCTBE.

3. Mepeuncnunte cnocobbl 3a4aHNA NNOCKOCTMH.

4. Mpoponxute Teopemy: «Ecnnm ogHa w3 ABYX NapanfefbHbiX MPSMbIX
nepneHaMKyAspHaA NN10CKOCTH, TO...».

5. Mpogonxute Teopemy: «Ecnm gBe napannenbHblie NJOCKOCTU NepecekaroTca
TpeTbewn, T0...».

6. Coopmynunpyiite onpegeneHune aByrpaHoro yraa.

7. CoopmynunpyiTte onpegeneHume TpexXrpaHoro yraa.

8. PacKkponTe NoHATUE «YTro/l MeXAy NPAMbIMUY.

9. MepeyncnumTe B3aMMHOE PaACcNoNOXKeHMe ABYX NPAMbIX B MPOCTPAHCTBE

10. KaKkue npamble Ha3bIBAOTCA NapansienbHbIMM B NPOCTPAHCTBE?

11. KaKkue npAamble Ha3bIBAOTCA CKPELMBAOLWMMNCA B NPOCTPAHCTBE?

12. KaKkue npamble Ha3bIiBaOTCA NepneHaMKyNApPHbIMU B MPOCTPaHCTBe?

13. MMepeuncnnte B3aMMHOE PACMNONIOXKEHME NPAMOM U MNJOCKOCTU B
NpPOCTpaHcTBe.

14. PacKpounTe NOHATUE «Yroa MeXAay NPAMOM U NIOCKOCTbIOY.

15. PacKpounTe NoHATUE «NapaniesibHOCTb NPAMON N NNOCKOCTUY.

16. PacKpoiTe NoHATUE «NepneHaANKYNAPHOCTb MPAMON U NJAOCKOCTUY.

17. MepeyncanTe B3aMMHOE PacrnosioKeHne ABYX NI0CKOCTEN B MPOCTPAHCTBE.

18. PacKpounTe NOHATUE «YroN MeXAY NOCKOCTAMMY.

19. PacKpounTe NoOHATUE «NAaPaNNeNibHOCTb NIOCKOCTEN Y.

20. PackpoiTe NoHATME «NepPneHANKYNAPHOCTb NJOCKOCTENY.

21. Kak HalTu paccTosiHMe OT TOYKM A0 NPSAMOI?

22. Kak HalTu paccTofiHMe MexKay NpAMbIMK?

23. Kak HaTh paccTtofaHMe mexKay NAOCKOCTAMMU?

24. [lpopomxute onpeneneHue: «lepneHgnKynap — ato...».

25. [popgonxute onpepeneHune: «HaKNOHHAA — 3TO...».

26. [Mpopgonxkute onpeaenenme: «MpoeKkuma HakNOHHOM — 3TO...».

27. TlepeyuncnuTe CBOWCTBA NapasiienbHOro NPOeKTUPOBaAHMSA.
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28. [puBeguTe npumepbl CUMMETPMIN Ha NIOCKOCTU B MPUPOLAE, NCKYCCTBE,
apXuUTeKType.
29. [lpuBeguTe NnpuUMepbl CUMMETPUIN B NPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
apXuUTeKType.
30.B uem oTAnYME NOHATUE K ABUNKEHME» OT MOHATUA KMOBOPOT»?

KoHTponbHasa paborta Neol
0O6sa3aTtenbHasn 4YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasuabHLIli omeem U3 Yembipex

npeosioxeHHbIX.

1. (1 6ann) Pacwmndpyiite KpaTKyto 3anuck: a€ .

A) TOYKa a nNpUHAANEXWUT NAoCKoCTM B; B) TouKa a NpuHaanexuT npamou ; B)
npAmas a NpuHaaNeXuT NAockocT ;') npAMas a nepeceKaeT NJ0CKOCTb f3.

2. (1 6ann) Npambie AB u C[, ckpewmsatoTcsa. Kakoe pacnonoxeHne uMmerT npamble
ACu B/?

A) napannenbHble; b) nepneHguKkynsapHole; B) ckpewumsatoTtes; ) nepeceKkatoTcs.

3. (1 6ann) Nnockoctn a u f umetoT 1 06wyto ToUKy. KakoBO Mx B3anmHoe
pacnonoxeHue?
A) napannenbHbl; b) nepecekatotca no npamoit; B) cosnagatoT; ) ckpelmBaroTcs.

4. (1 6ann) Ecnm npaman, npoBeAeHHAn Ha NJIOCKOCTM Yepe3 OCHOBaHME HAaK/IOHHOM,
nepneHauKyNspHa ee NPoeKLMn, To OHa...

A) nepneHAUKynapHa U caMoi HaKNOHHOW; B) napannenbHa U camoit HaKNOHHOW; B)
CKpeLmBaeTca C HakNoHHOM; ) nepneHANKyAspHa OCHOBAHUIO HaK/IOHHOM.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHUs U Noay4YeHHblili omeem.

5. (2 6anna) Yepes KoHuUpbl oTpe3ka AB 1 ero cepeanHy M npoBesieHbl NapannenbHble
npAmMble, Nnepecekarlme HEKOTOPYIO MAOCKOCTb B ToYKax A, B: n Mi. Hanaute anvny
oTpe3ka MM, ecnn oTpe3oK AB He nepeceKaeT NN0CKOCTb n ecam AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) Npamoblie AC, AB n Al nonapHo nepneHAuKynapHbl. HaliauTe oTpesok CA,
ecnn AB=5 cm, BC=13 cm, A[=9 cm.

7. (2 6anna) U3 TOYKM K NNOCKOCTM NPOBeAEHbl ABe HaK/AOHHble. Halaute A/uHbI
obuwero nepneHAMKynAapa, ecan MNPOEKUMU HAKNOHHbIX OTHOCATCA KakK 2:3 U ANINHbI
HAK/IOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptutb Ky6 ABCOA:1B1C1 ;1. MoctpouTb Touky KEAB, Touky MEC,
oTpe3oK PEEA;1B1C1.

JdononHutenbHaa 4yactb
llpu ebInosaHeHUU 3a0aHUs 9 3anuwume xoa, obocHosaHue peuweHua u
ﬂOﬂy'-leHHblﬁ omeem.
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9. (3 6anna) Pasbutb uBeTHUK Kpyrno dopmbl (R=2 M) Ha YacTM pasnUYHOM
naowaan. PaccuntaTb KOIMYECTBO CaXKeHLEB LBETOB A5 KarKaoro cektopa. Opopmutb

cxXemy UBeTHWMKaA. Hanpmmep:

9TaNOHbI OTBETOB:

Homep 5 6
3apaHuA
OtBer 7,1 15
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3.2 KoopduHameol u 8eKmopbl

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmeol):

NP6 1, NP6 9, NP6 11, NP6 12, NP6 13.

MPy 1, NPy 14, NPy 15, NPy 16, NPy 17, NPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK ...

TeopeTnyeckue BONpocCobl:
N3 yero cocTomT NpAMOYrosibHaa cucTemMa KOopAMHaT B NPOCTpaHCTBE?
Ecnum TouKa nexknT B NIOCKOCTU Xy, KaKaAa KOOPAMHATA Yy Hee HyneBana?
MpuBeguTe Nnpumep KOOPAUHAT TOUKM A, KOTOPAA NeXUT HA OCU Z.
PackponTe NOHATME «BEKTOPY.
Kak HaTn KoopamMHaTbl BEKTOpA?
MepeyncanTe N packpomTe NpaBuaa COKEHMA BEKTOPOB.
Kakune BeKTOPbI HA3bIBAKOTCA KONIMHEAPHbIMU?
Kakune BeKTOPbI HA3bIBAOTCA NePNeHANKYNAPHbIMMK?
Yemy paBHO CKanAapHoe Npou3BeseHne BEKTOPOB?
Kak HalnTK BEKTOpPHOE NpounsBeaeHNe BEKTOPOB?
Yemy paBeH yron mexay BeKtopamm?
MpuBeanTe Nnpumep matpuubl 2x2.
MNpuseanTe Nnpumep matpuubl 3x3.

W NOUEWDN R

[
w N = o

KoHTponbHaa paboTta Ne3

0O6sa3atenbHan YacTb
Mpu peweHuu 3adanHuli 1-4 3anuwume npasunbHelli omeem U3 Yembipex

npeosioXeHHbIX.

1. (1 6ann) Oaubl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), A(0,0,2). Kakme mn3 Hux
NIeXKaT Ha KoopaMHaTHOM npamon Oy?

A) A; B) B; B) C; T) .

2. (1 6ann) Kakue u3 Bektopos a(1,0,-1), c¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTcs
eANHNYHbIMN?

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

3. (1 6ann) Kakune n3 BekTopos a(1,2,-3), c(3,6,-6), 8(2,4,-6) KonnnHeapHbI?

A) a, B; B) ¢, B; B) 3, c; ') KONNMHEAPHbIX BEKTOPOB HET.

4. (1 6ann) OaHbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoin KaKoro oTpeska
asnsetca Touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.
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Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4eHHbIli omeem.

5. (2 6anna) AaHbl BeKTOpPLI A(-6,0,8) , B(-3,2,-6). HallgmTe ckanAapHoe npousseaeHune
BEKTOpPOB.

6. (2 6anna) Mpu KakUX 3HaYEHUAX 11 BEKTOPbLI a (4,1,2), B(1,2,11) nepneHamnKynapHbI?)

7. (2 6anna) AdaHbl BekTOopbl a(-6,0,8), B(-3,2,-6). Hanaute KocuHyC yrna mexxay
BEKTOpPaMM.

8. (2 6banna) [okaxuTe, 4To YeTbipéxyronbHuk ABCL, ssnaetca pombom, ecau:

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

JdononHutenbHasa Yactb
Mpu evinoaHeHuu 3adaHua 9 3anuwiume xo00, o060cHOBaHUe peuweHUa U
nosy4eHHoIli omeem.
9. (3 6anna) Maket Knymbbl NnpeacTaBNeH Ha KOOPAMHATHOWM NAOCKOCTU. Halaute
naowaab KAymbbl (YeTblpexyronbHWKa), BepLUIMHbI KOTOPOro MMelT KoopanHatbl (8;0),
(10;8), (2;10), (0;2).

¥
101

[ a 0 =

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a4aHus
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHo8bl mpu2oHomempuu. Tpu2zoHomMmempu4yecKue pyHKyuu

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue npoesepke (3nemeHmol):
NP6 1, NP6 3, NP6 5, NP6 14.
MNPy 1, NPy 6, NPy 7, MPy 8, MPy 18, NPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MK ...
TeopeTnyeckue BONpPocChbI:

1. Yemy paBeH yrosn B 0O4MH paaunaH?

2. B Kakux yeTBepTAX TPUrOHOMETPUYECKOTO Kpyra GyHKUMA y=sinXx NpUHUMaeT
NONOMKNUTENbHbIE 3HAYEHNA?

3. B KakMx 4eTBEpPTAX TPUTOHOMETPUYECKOIO Kpyra PyHKLMA Y= COSX NPUHUMAET
oTpuLaTe/IbHble 3HaYeHMUA?

4, Mpoaonxute onpeaenenme: « CUHYC OCTPOro yrna — 3To...».

5 MNpogonxute onpegeneHme: «k KOCMHYC OCTPOro yraa — 370...».
6 Mpoponxute onpeaeneHme: «TaHreHCc OCTPOro yraa — 3T1o0...».
7. Coopmynnpyinte oCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npousseaeHue tgx*ctgx?

9 Yemy paBeH sin(2x)? Chopmynnpyinte npaBuio BblYUCAEHUA.

10. Yemy paBeH cos(2x)? Cbopmynnpyinte npaBuIO BbIYUCIEHUSA.

11. Mepeuncante TPUroHOMETPUYECKNE PYHKLNM, YKAXKUTE UX Nepuogbl.

12. Yemy paBeH nepuon pyHKUNM y=cos(4x)?

13. emy paBeH nepuog ¢pyHKUUKN y=cos(x/4)?

14. Onpepenute ob6nactb 3HaYeHUs GyHKUMM y=3cos(5x)?

15. Mepeuncaunte cnocobbl peweHna TPUroHOMETPUYECKUX YPaBHEHUA.

16. PacKkpoute anroputm pelweHuAa OAHOPOAHbIX  TPUFOHOMETPUYECKUX
YypaBHEHWUI NepBOro NopAAaKa.

17. PacKpoute anroputm pelweHuAa OAHOPOAHbIX TPUFOHOMETPUYECKUX
YpaBHEHWI BTOPOro NopsaKa.

KoHTponbHaa paboTta No4
Ob6sa3aTtenbHana YacTb
Mpu peweHuu 3adaruili 1-4 3anuwume npasunbHbI omeem U3 4Yemoipex

npeosiodeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakaa u3 ctopoH asasetca runoteHyson AABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6ann) Yrnom Kakom yetBepTu siBnaetca yron a=400°?

A) I; B) II; B) IlI; T) IV.
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3. (1 6ann) Kakne 13 pyHKUMIN SBAAOTCA YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; ') y= ctg x.

4. (1 6ann) Kakne ns yncen ABNAKOTCA KOPHEM YPaBHEHMUA COS X =

A)x=g; B) Xx=—; B)X=E,' M x=—.

T

[
3

2

3

15

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4YeHHvlili omeem.
. T s
5. (2 6anna) Bblumncnure: sin S tcos .

6. (2 6anna) HanauTe 3HaYeHMe BblpPaXKeHMUA 4arccos\/7E - d4arcsin(— \/75)

7. (2 6anna) [okaxkute Toxaectso: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6anna) Pewnte ypasHeHue: sin? x - 4 sin x + 3 =0.

JdononHutenbHaa Yactb

llpu ebInosnHeHUU 3a0aHuUs 9 3anuwume xod, obocHosaHue peuweHua U
I'lOﬂy'-IEHHbla omeem.

9. (3 6anna) Pewnte cuctemy ypaBHEHWIA:

X+y=m
sinx + siny = 2.
9TaNOHbI OTBETOB:

Homep 4 5 6 8 9
3afiaHunA
Otser b 1 2T >+ 2m, | G+2m; S+

nEzZ 2m),

ne Zz
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3.4 lNpou3eoOHaa ¢pyHKyuuU, ee npumeHeHuUe

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue npoesepke (3nemeHmol):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, NPy 7, MNPy 8, MPy 9, MNPy 10, NPy 11, MNPy 18, MPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Lo NOULRWNPRE

P R R R R R R
NoukwNE O

18.

TeopeTnyeckue BONpocbi:
Mpoaonxute onpegenenune: «MocneaoBatebHOCTb — 3TO...».
MpuBeanTe npumep apndMeTUYECKON NPOrpeccum.
MpuBeanTe NnpuMmep reoMeTpUYeCcKom NPorpeccuu.
Mpueeante npumep HeCKOHEYHO ybbIBatOLWENM reOMETPMUYECKON NPOrpeccum.
Mpoaonxute onpeaeneHune: «MponssoaHas — 370...».
PacKkpoiTe reomeTpu4ecKmnii CMbIC/1 NPON3BOAHOMN.
Mpopgonkute onpegeneHune: «KacatesnbHaa — 3T0...».
Packpoiite pM3nMYeCcKnin CMbica NPOU3BOAHOMN.
MepeyncanTe npasBmaa BbIMUCEHUA NPOMU3BOLHbIX.
Yemy paBHa Nnpoun3BogHaA ctTeneHHoM GyHKUUn?
Yemy paBHa Npom3BogHaA Nnpon3sBeeHuna?
Yemy paBHa NpoM3BOAHAA YAaCTHOro?
Yemy paBHa NpPoM3BOAHAA CIOXKHON PyHKLUM?
Chopmynumpynte NnprsHaK Bo3pacTaHUsa GyHKLUN.
Chopmynumpynte npmsHak yboiBaHMA GYHKLUUN.
Chopmynmpynte NprU3HaK TOYKM MaKCMMyMa QYHKLUMN.
Chopmynmpynte NprU3HAK TOYKN MUHUMYMA QYHKLMMN.
CocTaBbTe a/rOPMTM peLeHnA 3aday4 Ha HaxoXaeHuA Hambonbliero wm

HaMMEHbLLEro 3HaYeHnn PyHKUUM Ha oTpesKe?

19.

CocTaBbTe aNropuTM WUCCNEAOBAHUA U MOCTPOeHUs rpadmka OYHKUUKM C

NMOMOLLLbHO NPOU3BOAHOMN.

20.

KaK HaTh BEPTUKaNbHYIO acCMMNTOTY rpadurka pyHKUmMn?

KoHTponbHaa paborta Ne5
Ob6sa3aTtenbHana YacTb

Mpu peweHuu 3adanHuli 1-4 3anuwume npasunbHelli omeem U3 Yembipex

npeosioXeHHbIX.

1.

(1 6ann) Yemy paBHa npounssBoaHan GyHKLMM y=COS2X?

A) y'=—sin?x; B)y'=-2sin?x; B)y'=-2cos xsinx; ) y'=2cos x.
2. (1 6ann) Mo KaKoM N3 popMyn BblYMCASETCA NPON3BOAHAA NPOU3BeAeHUA?

u'v—uv’

A) (u+v)'=u’+v’; B) (uv)’=u’v+uv’; B) (%), = ; N)(f(g(x))=f"(g(x))*g"(x).

’
v2

3. (1 6ann) Pewwute ypasHeHue f'(x)=0, ecnun f(x)=3x? — 6x +4. BbibepuTe oTserT.
A) 1; B) -1; B) 4; T) -4.
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4. (1 6ann) Ha pucyHke un30b6paxeH rpaduKk npousBogHon GyHKUMM f(X),
onpeaeneHHom Ha nHTepsane (—10; 8). HanauTe KOAMYECTBO TOYEK MaKCUMyMa GYHKLNMU
f(x) Ha oTpeske [-9;6].

o y=r)

=Y

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

Mpu ebinonHeHuu 3a0aHuUli 5-8 3anuwume x00 peweHuUs U Nosay4eHHbIl omeem.

5. (2 6anna) MaTepmanbHas ToOYKa ABUNKETCA MPAMOJMHEMHO NO 3aKOHY

4 3 442 o
x(f) =t + ot 47451 =3 (I',D,EX— paccToAHME OT TOYKM OTcyeTa B meTpax, t —

Bpema B CEKyHAaX, \3MepeHHOoe C Hayana ABuxkeHus). Halaute ee ckopocTb (B m/c) B
MOMeHT BpemeHn =3 ¢.
6. (2 6anna) Ha pucyHKe nsobparkéH rpadumk GyHKUMK y = f(x) 1 KacaTenbHaa K Hemy

B TOYKe ¢ abcunccom xo. Haliamute 3HaYeHne npomsBoaHon GyHKUMM f(x) B TOUKE Xo.
YA

(x—2)(x+3) >0
(x-8)
8. (2 6anna) Uccneposatb PpyHKUMIO f(X)=x3 — 3X M NOCTPOUTL €€ rpaduK.

7. (2 6anna) Pewnte HepaBEHCTBO:

JononHutenbHasa 4yacTb
Mpu evinoaHeHuu 3adaHua 9 3anuwume xo00, obocHosaHue peweHUs U
nosay4yeHHolli omeem.
9. (3 6anna) dupme «Capsoson» BblAENAOT YYaCTOK 3emaun naowagbo 100 m2.
MpeanaratoT YeTbipe y4acTKa pa3Hbix pa3amepoBs: 25x4; 20x5; 12,5x8; 10x10. Kakoi y4yacTok

oaobput anpekTop Ppupmbl «CagoBoa», y4nTbiBaa, 4Tto HeobxoamMmo byaeT nocTaBuTb
3abop no nepumetpy?

3TaNoOHbI OTBETOB:
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Homep 6 7 9

3apaHus

(0] (:135 1,25 | (-3;2), 10x10
(8; +°)
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3.5 MHo202paHHUKU U mena epawjeHus

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue npoesepke (3nemeHmol):
NP6 1, NP6 6, MP6 9, MP6 10, NP6 11, NP6 12, NP6 14.

NPy 1, NPy 12, NPy 13, NPy 14, NPy 15, MPy 16, MPy 18, MPy 19.

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

TeopeTnyeckue BOMNpochI:

1. Mpopgonxute onpegeneHune: «MHOrorpaHHUK — 3TO...».

2. Mpoponxute onpegenenmne: «fpusma — 37o...».

3. Mpoponxute onpegenenmne: «MpAMoOyronbHbIN Napannenenmneg — 3T10...».

4. Mpoponkute onpegenenmne: «Kyb —3to...».

5. MNpogonxute onpegeneHune: «Mnpammpa — 310...».

6. Codopmynmpyinte CBOMCTBO O MPOTUBOENKALLMX FTPAHAX Napanienenvnesa.

7. Codopmynnpyinte CBOMCTBO O AMATOHANAX Napannenenvnesa.

8. Cdopmynmpymnte CBOWCTBO O AMAroOHa/M W JINHEWHbIX pa3mepax
NPAMOYroNbHOro Nnapannenenuneaa.

9. Kakas npuama Ha3sbiBaeTcA npamon?

10. Kakas npm3ama Ha3blBaeTCA NPaBUIbHOM?

11. PacKpounTe NOHATUE «NpPaBUbHaA NMpPaMmmaar».

12. Yto Takoe anodema npaBuIbHOM NUpPamnabl?

13. B 4yem OTAMYME MNOAHON MNOBEPXHOCTM MPU3Mbl OT MOJIHOM MOBEPXHOCTU
nupammabl?

14. Cdopmynmpynte Teopemy O BblYMC/IEHUN OOKOBOM MOBEPXHOCTM MPAMOW
NPU3MbI.

15. Cdopmynumpynte Teopemy 0 BblMMCAEHUMN BOKOBOIM NOBEPXHOCTM NPaBUIbHOMN
nupamumasbl.

16. Ha3sosute npegmeTbl U3 Bawwer NpodpeccMoHanbHOM AEeATENBbHOCTU, KOTOpPbIE
MMerT GopPMbl MHOTOTPAaHHUKOB.

17. KaKue  MHOrorpaHHMKM  Ha3bIiBalOTCA  NpaBuabHbiIMM?  [lepeuuncaute
npaBuabHble MHOTOrPAHHUKMN.

18. Tlpopgonxute onpeagenenune: «LlmamHap — a7o...».

19. Tlpopmonxute onpeageneHne: «kKoHyc —3T0...».

20. Mpopgonxute onpeaeneHune: «Yce4eHHbIN KOHYC — 3TO0...».

21. [lpopomxute onpepeneHue: «ap —3to...».

22. Y10 ABNAETCA BbICOTON YCEYEHHOrO KOHYyCa?

23. Y10 ABNAeTCA 0OCeBbIM CevyeHuMemM UWUIMHAPA, KOHYCa, YCeYeHHOro KOHYCa,
wapa?

24. Mepeyncante eguHULbI U3MeEPEHUs naowaam, obbema.

25. Yemy paBHO OTHOLIEHME NOWAAEN MNOBEPXHOCTEM NOAOOHbIX ¢uryp B

npocTpaHcTBe?
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26. Yemy paBHO OTHOLWIEHKE 06beMOoB NOAO0OHbIX GUryp B NPOCTPaAHCTBE?
27. Ha3oBuTe npegmeTbl U3 Ballen NpodeccuoHaibHOM AeATENbHOCTH, KOTOpPbIe
nmeroT GopMbl TeN BpaLLeHUA.

KoHTponbHasa paborta No6
0O6sa3aTtenbHasn 4YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHLI omeem U3 Yemobipex

npeosioXeHHbIX.

1. (1 6ann) B KakuMx eguMHUUAX WM3MepAeTca nNolWaab MNOBEPXHOCTU
MHOrOrpaHHMKa?

A) B rpagycax; b) B meTpax; B) B KBagpaTHbIx meTpax; ') B ABYrpaHHbIX rpasycax.

2. (1 6ann) Nnowanb 60KOBOM NOBEPXHOCTU NPU3MbI Bbl4MCAAETCA NO dopmyne:

A) S =Seok + 2 Soch-; B) Seok =Poci™H; B) S = Bgok + S Sock; ') SBOK =2Pqcr*H.

3. (1 6ann) Yto saBNAETCA OCEBbIM CEYEHMEM YCEYEHHOIO KOHYCa?

A) paBHObGegpeHHbI TpeyronbHWK; B) paBHobeapeHHas  Tpaneuusa; B)
NPAMOYro/ibHUK; ') NpAMOYroabHan Tpaneums.
4. (1 6ann) Kakasa ¢purypa nonydaeTtcs Npu BPaLLEHUN NPSMOYTrO/IbHOTO TPEYroNbHUKA

BOKPYr OZHOIO U3 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbIN KOHYC; B) nupamunaa; M) ycedeHHaa nupamumaa.
Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U Nosay4YeHHbIli omaeem.

5. (2 6anna) Pebpo ocHOBaHMA NPaBWUIbHOM TPEYroNbHOM NMpamuabl 3 m, anopema
6m. Hangute nnowaab 60KOBOM NOBEPXHOCTU NMUPAMUAbI.

6. (2 6anna) AmnaroHanb Kyba paBHa V/588. Hanpgute ero o6vem.

7. (2 6anna) MpamoyroNbHUK CO CTOPOHaMKM 8CcM M 3CM BpaLLaeTca BOKpyr 6onbliei
CTOpOHbI. Hanaute obbem, nnowagm 6GOKOBOM M NOSHOW NOBEPXHOCTEN MONYYEHHOro
Tena.

8. (2 6anna) BbluMCANTb NOBEPXHOCTb KPOHbI KYCTapHMKA, MMetowero ¢opmy Lwapa
paguyca 0,5 m. B oTBeT 3anuwmnTe YNCNo, AENEHHOE Ha .

JdononHutenbHasa 4acTb

Mpu ebinonHeHuu 3adaHus 9 3anuwume xo00, o06ocHosaHue peweHUA U
nosy4eHHolii omeem.

9. (3 6anna) CospmaTb Moaenb Kaymbbl, umerouen Gopmy KOMOUHUPOBAHHOIO
reoMeTpu4yeckoro Tena, BbINOAHUTbL HeobxoaMMble pacyeTbl (naowaab, 0b6bEM,
KO/IMYECTBO U BUAbI Ca’KEHLEB).

Mpegnonaraemble MOAENN KNYMO:

L
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9TaNOHbI OTBETOB:

Homep 5 6 7

3apaHuA

OtBet 27 2744 | 72T,
48 Tt;
64 Tt
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3.6 lNepsoobpasHaa hyHKYuUU, ee NnpumeHeHue

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmeol):

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

TeopeTnyeckue BONpocbi:
Mpoaonxkute onpegenenme: «PyHKuma F(x) HasbIBaeTca ...».
PacKpoiTe reoMeTprYeCcKUii CMbICN ONpeaeneHHOro nHTerpana.
Mpoaonxute onpeaenenme: «<KpMBONNHENHaA Tpaneuns — 3To...».
Codopmynumpymnte popmyny HetotoHa-/lenbHuua.
B uem 3aKkntovaetca obwmmn Bna Bcex nepBoobpasHbIX?
MepeuncnunTe npaBuaa BblMUCNEHUA NHTEFPANOB.

ok wnNE

KoHTponbHaa paboTta No7
O6a3aTenbHasa 4YacTb
Mpu peweHuu 3a0aHuili 1-4 3anuwume npasunbHbIl omeem U3 4Yemoipex

npeosioXeHHbIX.
1. (1 6ann) Ana kakon u3 pyHKUMA dyHKUMA F(x)=x3-3x2+1 aBnaeTca nepsoobpasHoOn?
A) f(x)=3(x2-2); B) f(x)=3x(x2-2); B) f(x)=3x?-6x+1; I') f(x)=3x>-6x.
2. (1 6ann) Oana dyHKuma f(x)= 3x%+1. Yemy pasHa F(1)
A) 2; B) 4; B) 6; ) 1%.
3. (1 6ann) O6wWMi BNA BCcex NnepBooobpasHbix ana 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) Boluncnute onpeaeneHHbli MHTerpan flz xdx.
A)-1;B) 1; B)-1,5; T) 1,5.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus u Noay4YeHHbIli omaeem.

5. (2 6anna) Asnaetca nn F(x)=x3-3x+1 nepsoobpasHoit ana dyHKumm f(x)=3(x2-1)?

6. (2 6anna) 3apaiTe nepsoobpasHyto F(x) ana pyHKummM f(x)=3x2-2X, €cm n3BecTHbl
KoopAnHaTbl To4ku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke m3obpaxkeH rpadpuk ¢pyHkumm y=f(x), onpegenéHHol Ha
nHTepsane (—3; 11). Hangute HaumeHblee 3HaYeHMe GyHKUMMK f(x)Ha oTpeske [2; 9,5].

)

A ¥ = flx)
A
3 . ‘AR =
) / ‘-,l 11
NN/ LY
A/ N/
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8. (2 6anna) Ha pucyHke nsobparkeH rpapumk HekoTopomn dyHKumm y=Ff(x). NMonb3yaco

o 5
PUCYHKOM, BblYMCINTE ONpeaeneHHbIN leTerpanf1 f(x)dx.

YA
4

v=f(x)

i) e e e s e s s e

AJdononHuTenbHaa Yactb

Mpu evinoaHeHuu 3adaHua 9 3anuwume xo00, o6ocHoeaHue peweHUa U
nosy4yeHHolli omeem.
9. (3 6anna) Boluncantb nnowagb KNymbbl, NepUMeTP KOTOPOI OFpaHNYMBAIOT IMHUK

y=0, y=X, y=-2x+6. PewnTb AByma cnocobamm. Caenatb YepTex.

3TaNOHbI OTBETOB:

Homep 2 3 4 5 6 7 8
3apaHuA
OTBer A b r aa x3-x*+4 -3 12
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3.7 CmeneHu u KopHU. CmeneHHas hyHKYuA

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmeol):
NP6 1, NP6 2, NP6 3, MP6 5, NP6 6, NP6 14.

NPy 1, MPy 5, NPy 6, MPy 7, NPy 8, NPy 18, MPy 19.

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

TeopeTnyeckue BONpochbI:

1 Cdopmynumpynte onpegeneHme cteneHHoM GyHKUUN.

2. MepeuncnunTe CBOMCTBA CTEMNEHHOM QYHKLMK C LLeIbIM NOKA3aTeNem.

3. Mepeyncnute CBOMCTBA CTENEHU C AENCTBUTENbHbIM  MOKa3aTesem.
MpuBeauTe npumepsbl.

4. MepeuncnumTe CBOMCTBA KOPHA HaTypanbHOM cTeneHu. NpuseanTe npumepbl

5. Ha yto HeobxoamMmo 06paTUTb BHMUMAHME NPU PeeHnUn NPPaLUOHANBHOTO
YPaBHEHWA YeTHOWN CTEeNEHN?

6. Yemy paBeH KOpeHb YETHOM CTENEHM U3 OTpULATENBbHOTO Ynucna? Npueegute
npumep.

7. Yemy paBeH KOpeHb HEYeTHOM CTeneHu U3 OoTpuuaTeNbHOro 4ucna?
MpuseauTe npumep.

8. Ha uyto cTont 06patTb BHUMAHWE NPU PELUEHNN UPPALLMOHANBbHbIX, APOOHO-

paLMOHaNbHbIX YPAaBHEHUI N HEPABEHCTB?

KoHTponbHasa paborta No 8
Ob6asaTtenbHan YacTb
Mpu peweHuu 3a0aruili 1-4 3anuwume npasunbHbI omeem U3 4Yemoipex

npeosioXeHHbIX.

1. (1 6ann) Mexay KakKMMKU ABYMA HATYPaNbHbIMU YUCTAMU HAXOAUTCA YNCNO V19?
A)191n20;B6)2mn3;B)181 19;T) 3 n4.

2. (1 6ann) Onpepenunte KopeHb ypaBHeHUa x3=125

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

3. (1 6ann) Pacnonoxxute B Nnopazike BO3pacTaHUA Yyncna: 2; i/S_, V17

A) 2; 35 V17, 8) 2, Y17; 3/5; B) 3/5; 2, V17, 1) V17, 2; V5.

4. (1 6ann) YMHOKadA ymcia ¢ OAMHAKOBbIM OCHOBAHUEM, X CTEMEHMN...?

A) ymHOaem; B) genvum; B) cknagpisaem; ') oTHUMaem.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4eHHbIli omeem.
558 .29
a b) - a Y

048

5. (2 6anna) Hanante 3HaYeHUe BblpaXKeHUA npu a=7.
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(VI2+B)*

6. (2 6anna) HaanTe 3HaYeHUE BbIpaXKeEHUA
7. (2 6anna) PacctosHue oT HabaoaaTena, HaxoAALLeroca Ha HebonbLwon BbicoTe h
KWJOMETPOB Hag 3eMNén, Ao Habnwogaemon UM AUHUM TOPU3OHTA BbIYMCNAETCA NO

dopmyne

[ =V2Rh

AJdononHuTenbHaa Yactb

10++96

, rae R=6400 km — paanyc 3emnun. C Kakon BbICOTbl FOPU3OHT BUAEH
Ha paccToAHMN 48 KunomeTpos? OTBET Bbipa3nTe B KWIOMETPAX.

8. (2 6anna) PewmnTe ypaBHeHue v —32—x=12.

Mpu evinoaHeHuu 3ad0aHua 9 3anuwume xo00, ob6ocHoeaHue peweHUs U

nosy4eHHolIli omeem.

9. (3 6banna) PewunTte rpadnYecKku cucTemy ypaBHEHWIA: {

3TaNOHbI OTBETOB:

y = Vx

y =X

Homep 5 7 8 9
3apaHunA
OTtBer 49 0,18 -36 (1; 1)
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3.8 lNokazamenvHaa hyHKyUA

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue npoesepke (3nemeHmeol):

NP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, NPy 6, NPy 7, NPy 8, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK 6.

TeopeTnyeckue BONpochI:

1. Cdopmynumpynte onpegeneHune nokasaTesbHOM PyHKUMMN.

2. MepeyncanTe CBOMCTBA NOKa3aTeENbHON QYHKUMUMN.

3. Mepeuncnunte cnocobbl peleHns NoKasaTeabHbIX YPaBHEHWUNA.

4. Coopmynunpyinte  NpaBUNO  pelieHMA  MNPOCTEMWMX  MNOKa3aTesbHbIX
HepaBEeHCTB.

5. B uem 3aKkntouaeTca rpadpuyecknin cnocob peweHns ypaBHEHUN.

6. Mpueeante Nnpmumep PyHKLUMOHANBbHOM 3aBUCMMOCTM NOKa3aTeNbHON GYHKUNM U3
PeanbHOM }KU3HM.

KoHTponbHaa paboTta N9

O6sa3atenbHan YacTb
Mpu peweHuu 3adanuli 1-4 3anuwume npasunbHelli omeem U3 Yembipex

npeosioXeHHbIX.

1. (1 6ann) Mpu Kakom 3HayeHUU a OyHKUMA y=a* 6GbiBaeT Ha Bcel obnactu
onpegenenHua’?

A) a=3; B) a=8,25; B) a=—; ) a=V/3.

2. (1 6ann) Ha pucyHke n3obpaxkéH rpadpuk dyHkunm Bnaa f(x)=a*. Halaute sHaueHue

f(2).
YA

::,i.

flx)=a"

'y

A) 25.; B) 5; B) 32; I') HeT BepHOro oTBeTa.
3. (1 6ann) PyHKuMA 3aaaHa GopMYIONL: f(x)=(%)x. Yemy paBHo f(-2)?
A)=; B)-4;B) 41) V2.

1 x—13
— =3.
4. (1 6ann) KopeHb ypaBHeHUS (9) ?
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A) 12,5; B) 13; B) 14; T) 15.

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4eHHbIli omeem.
5. (2 6anna) HaguTe KopeHb ypaBHeHuaA 3*+2-5%3*=12
6. (2 6anna) CKONbKO LENbIX pelleHnin UMeeT HepaBeHCTBo1<7%1<49?
— 25—8x—x2
7. (2 6anna) Hangnte To4Ky MakCcMMyMma GyHKLUMM Yy )
8. (2 6banna) B xoae pacnaga paAnMoaKTUBHOIO M30TOMA €ro Macca YMeHbLllaeTcs no

m(t) =my-271T,
3aKOHY rAe Mo — HayanbHaA macca u3oTona, t — Bpems, npoleauee

OT Ha4ya/NibHOrO MomeHTa, T — nepuopa nosaypacnaga. B HayasbHbIi MOMEHT BpeMeHU
Macca u3sotona 184 mr. Mepwuopg ero nonypacnaga coctasnser 7 muH. Haigute, yepes
CKONIbKO MUHYT Macca nsotona byget paBHa 23 mr.

JdononHuTenbHaa Yactb
Mpu esbinoaHeHUu 3a0aHus 9 3anuwume x00, 060CHOBGHUe peweHUs u
nosy4eHHolli omeem.

y—2x=0
y—2=0’

9. (3 6anna) Pewnte rpadn4ecKkn cucTeMy ypaBHEHWIA: {

3TaNoOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHus
OTBet B A B A 1 2 -4 21 (2; 4)
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3.9 /lozapugmel. Jloeapugpmuveckasn pyHKyua

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmeol):

MP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, NPy 6, NPy 7, NPy 8, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK 6.

TeopeTnyeckue BONpochI:

1. Chopmynumpynte onpegeneHne norapuPmmyeckomn pyHKUMM.

2. Mepeyncante cBOMCTBA I0rapuPMmMUecKkomn GyHKLMMN.

3. Mpoaonxute onpeaenenune: «Jlorapudm — 3T10...».

4. Yemy paBeH norapnem npomsseneHuma?

5. Yemy paBeH norapndm 4actHOro?

6. MpuseauTe npumepbl NorapudmuyeckorM cnupanm B nNpupose U B
OKpY*KatoLLem mupe.

7. Ha 4to cTOoMT 06paTuUTb BHMMAHME MNPU peleHUn NorapuPMUYEcKUx WU
YPaBHEHUN U HEPABEHCTB?

6. Mepeuncnute cnocobbl pelweHns norapudmMmMYeckmx ypaBHEHUNA.

7. Coopmynmpynte npaBuaO pelleHns NpocTerwmnx NorapupmmnyecKkmx
HepaBeHCTB.

8. B uem 3aKkntouaeTca rpadpuyecknin cnocob peweHns ypaBHeHUN.

6. MpuBeaunTe npumep GYHKLUMOHANBHOM 3aBUCUMOCTU N0rapuPmMmyeckon GyHKLNK
N3 peanbHOM }KU3HMW.

KoHTponbHaa paborta N210
O6sa3aTtenbHana YacTb
Mpu peweHuu 3a0aruili 1-4 3anuwume npasunbHbI omeem U3 4Yemoipex

npeosioXeHHbIX.
1. (1 6ann) Kakas 13 dpyHKUMI BO3pacTaeT Ha Bcel ob6nacTv onpegeneHmns?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I) f(x)=log1 x.
2

2. (1 6ann) Ykaxute obnactb onpegenerHua oyHkumm f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-o°; -1,5), (7; +=).; B) (-1,5; 7); T) (-o°; -7), (1,5; +o°).

3. (1 6ann) Pacnonoxutb B nopaaxe sospactaHua: logg 5 4; 1ogg 5 0,4, logg s %.

1 1
A)logo,s 4;10go,5 0,4 10gos - ; B) logos 4;1080,5 ;310805 0,4;
1 1
B) logg s " loggs0,4;loggs4; Nloggs0,4;loggs " logg 5 4.

4. (1 6ann) Haliaute KopeHb ypaBHEHMA log,(5 —x) =2.
A) 11; B) -11; B) -3; T) 3.
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Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4eHHbIli omeem.
5. (2 6anna) OnpeaenuTe 3HaueHWe BblpakeHua logg 2 + log, 3 + 210824,
6. (2 6anna) YKaxnte HaumeHblUee Lenoe peleHne HepaBeHCTBa:

log;(6x — 4) > 2.

7. (2 6anna) Haitaure Touky makcumyma dyHkumm Y — 81n(x + 7) —8x+3.

8. (2 6anna) OAna oborpea nomelLeHUsA, TemnepaTypa B KOTOPOM NOAAEPKMBAETCA
Ha ypoBHe T,=15° yepe3 pagumatop OTON/IEHMA MPONYCKAKT ropAadyto Boay. Pacxopn
npoxogauwen yepes Tpyby pagnatopa Boasl m = 0,6 kr/c. Mpoxoas no Tpybe paccToaHue
X, BOAA OXNaxAaeTca OT HavasbHOM Temnepatypbl Tz=91° go TemnepaTypbl T, NPpUYEM

cm T, — T, Br- B
¢ =4200 To ; ’}’ =28 oT
Ae Kr-°C — tennoémkoctb BoApI, M-°C —

KoadppuumeHT Tennoobmena, a & = 0,8 — nocrosHHan. Haligute, 10 Kakoit TemnepaTypbl
(B rpagycax Llenbcma) oxnaantca Boaa, ecnam gavHa tTpybol pagmaTtopa paBHa 144 m.

JdononHutenbHaa 4yactb
llpu ebInosnHeHUU 3a0aHuUs 9 3anuwume xod, obocHoeaHue peweHua u
I'lOﬂy'-IEHHbla omeem.

+ 2x =1 135 -1 5
9. (3 6banna) PewunTte rpadunyecku cuctemy ypaBHeHMH:{y X = 1083 083

2y —3x=6 '
9TaNOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Mnooscecmea. Inemenmol meopuu zpaghoe

Oopaszosamenvhovle pe3yibmamol, noonexcaujue npogepke (31emenmat):

I1P6 1, ITPO 2.

[1Py 1, ITPy 2, ITPy 3.
OK 1, OK 4, OK 6, OK 7.
IK....

Teopernyeckue BONpPOCHI:
Chopmynupyiite onpeaencHue MHOKECTBRA.
[Tponomxute onpenenenne: «O0beTMHEHNE MHOXKECTB — 3TO.. ..
[Tponomxute onpenenenue: «llepecedyeHne MHOKECTB — ITO...».
[Iponomxute onpenenenue: «Pa3HOCTH MHOXECTB — 3TO...)».
N3o00pa3ute oObenMHEHUE ABYX MHOKECTB Ha Kpyrax Juiepa.
N300pa3ute nepeceyeHne Tpex MHOXKECTB Ha Kpyrax Diisepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOM, peOpom
rpada?
8. Kak naiiTu crenenp BepiiuHbl rpada?

NoakowdE

9. HazoBuTe OTAMYUTEIBHBIC YEPTHI IOJIHOTO U HEMOJHOTO TpadoB.
10.Ha3oBuTE OTIMYHUTEIBHBIC YEPThI CBA3HOTO U HECBS3HOTO TpadoB.

KonTpoJubHas padora (Nel3)
O0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npPaAGUIbHBIL oOmeem U3 Uemblpex

npeo10HCeHHbIX.
1. (1 6anm) Kakast oneparust n3o0pakeHa Ha Kpyrax Dusepa?
Q.
A)E=AuB,bB)E=4nB;B)E=4\51T) E=A-B.
2. (1 6amm) Kaxoii rpad npencraBien?
A) nonssliii; B) Henonneiil; B) JIEPEBO; I') HyneBoi.

3. (1 6amn) [Tarepo pabounx BCTPETUIUCH NP BBICAJIKE IIBETOB B KITyMOBbI. CKOJBKO
BCEro ObLIO CAEIaHO PYKOIMOXKATUN
A)10;Bb) 11;B)5;T) 6.
4. (1 6amn) Onpenenurte cTeneHb BepIIHbI B:
A

A)8;b)11;B)3;I) 5.
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Ilpu evinoanenuu 3ad0anuii 5-8 3anuuwiume x00 peuwieHus U NOJYYEeHHbLI OMeemn.

5. (2 6amma) 1. Jlanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anummuTe U n300pasute rpaduuecku HOBO€ MHOXKECTBO E: a) #= AuUB ; 0)E=ANSB.

6. (2 6amna) Konunsl [1Py3bs 3aHMMatOTCS KaKUM-HUOY1b BUJIOM criopTa. 14 u3 HUX
yBiekaroTcsa pyrdosiom, a 10 — Gacker6onioM. U TobKO JBOE YBIEKAIOTCS U TEM U
[IPyrum Bunom cnopra. Cxonsko [IPy3ei y Tonmu?»

7. (2 6anna) Ha pucynke — cxema JI0por, CBA3bIBAIOIIUX ropojckue napku A, b, B,
I, 1, E. ITo xaxaou 1opore MOKHO JBUTaThCS TOJIBKO B OJHOM HalpaBJICHUH, YKA3aHHOM
ctpenkoi. CKOJIBKO CYIIECTBYET Pa3IMUYHBIX MyTeH 13 napka A B napk E?

<\<\
AN

8. (2 6amna) MoHO M HapucOBaTh M300paKEHHBIM HA pUCYHKE Tpad HE OTphIBas
KapaHJam oT Oymaru v mpoBoJs Kaxaoe peOpo poBHO OJUH pa3?

JonoHuTEebHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE peUICHUA U
nOy4YeHHbLII OMeEem.

9. (3 6amna) IlepByro Wi BTOPYIO KOHTPOJBHBIE PAOOTHI MO MAaTEMATHUKE YCIICITHO
Hanucanu 33 CTyJeHTa, MEepPBYI0 WM TPeThio — 31 CTYNEHT, BTOPYIO WIIA TPEThiO — 32
ctyneHta. He MeHee ABYyX KOHTPOJBHBIX pa0OOT BBIMOMHWIN 20 cTyneHTOB. CKOJBKO
CTYJICHTOB YCIICIIHO PEIIUIN TOIBKO OJIHY KOHTPOJIBHYIO paboTy?

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OTtBer B b 10 r - 22 8 HET 18
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3.11 3nemeHmMbl KOMOBUHAMOPUKU, CMamMucmuKu u meopuu eepoamHocmeli

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue npoesepke (3nemeHmol):
NP6 7, NP6 8, NP6 14.

MNPy 1, NPy 2, NPy 3, MPy 4, MPy 12, NPy 13, NPy 14, NPy 18, MNPy 19.
OK1,0K2,0K3,0K4, OK5.

MK 1.2,

1.
npumep.

ABNEHUAX.
12.

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

MK 1.3.

TeopeTuyeckmue BoNpochbi:
Mpoaonxute onpegeneHue: «CnyyaHoe cobbiTe — 370..». lpuBeaute

MpuBeauTe Nnpumep AOCTOBEPHOrO CObbITUA.

MpuBeauTe NpMep HEBO3IMOXKHOIO COBbITUSA.

MpoaonKnte onpeaeneHme: «BepoAaTHOCTb CAy4aiHOTo cOObITUA — 3TO...».
CoopmynnpyinTte NpaBUAO HAXOKAEHNA CNOXKEHMA BEPOATHOCTEN.
Chopmynumpynte NpaBuI0 YMHOXKEHNSA BEPOATHOCTEMN.

Kak HaliTK cpegHee apudmeTmyeckoe YMCN0BOro paaa?

Kak HaliTM MmegunaHy YncnoBoro paaa’?

Kak BbluMcAaeTcA pa3max YncaoBoro paaa’?

[ns yero Hy*KHbl Anarpammebl, rpadumkmn? MNepevmcnmTte BUAbI ANarpamm.
MpuBeauTe nNpuMmepbl NPOSBAEHMA 3aKOHA O0/bWKMX YMCen B MPUPOAHbLIX

MNpneegnTe Npumepbl NPOABNAEHMNA 3aKOHA 601bLlIMX Yncen B O6LLI,eCTBEHHbIX

YTo M3yyaeT cTaTUCTUKA?

Mpogonxute onpegeneHue: «CoyetaHme — 370...».
Mpogonxkute onpegeneHune: «PasmeweHne — 370...».
Mpogonkute onpegeneHune: «fepectaHOBKM — 3TO...».
MpuBeanTe NPUMEP MHOXKECTBA M3 PEASIbHOM KU3HMU.
MNpueeauTe npumep onepaumn nepecevyeHmna MHOMKeCTB.
MpuBeanTe npumep onepaunmn obbegnHEHNA MHOXKECTB.
MpueeauTe npumep onepaummn pasHOCTU MHOMKECTB.
PackpounTe NnoHATUA «rpad», « 4epeBo», KLUKAY.

KoHTponbHaa paborta Nel11l
Ob6a3saTtenbHan YacTb

Mpu peweHuu 3adaHuii 1-4 3anuwume npasunabHeIli omeem U3 4Yemoipex
npeosioxeHHbIX.

1.

(1 6ann) KombuHatopuKa — 3TO pa3gen maTteMaTUKKW, OTBEYAKLWMKA Ha

BOMPOCblI CKO/IbKMMU CI'IOCO6aMVI, MOXHO Bbl6paTb 3J/1eMeHTbI ...
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A) 33aHHOro KOHe4YyHoro MHorkecTBa; b) 6eckoHeyHoro mHoxectsa; B) nwoboro
MHOKecTBa; ) MppaLMOHaNbHbIX YUCEN.

2. (1 6ann) CoeanHeHna M3 n anemeHToB, oTanyatowmeca MPyr ot MPyra Tonbko
NOpPAAKOM PACNO/IOKEHMA B HUX 31EMEHTOB, Ha3bIBAKOTCA:

A) nepectaHoBKamu; b) couetaHnamm; B) pazmeweHmamm; ') KombUHaumMamm.

3. (1 6ann) Yncno Bcex BO3MOXKHbIX Pa3MeLLeHUI Bbl4McaAeTca No opmyne:
A) A =n(n—m); B) Al'=n(n—1)..(n—m+1); B) A} = n N Am =

n-m)!’

n(n + m)

4. (1 6ann) N'pynnupoBKa — 370...

A) ynopspoyeHve epuHUL, COBOKYMHOCTM NO Npu3HaKy; b) pasbueHue epguHuy,
COBOKYMHOCTM Ha rpynnbl No Npu3Haky; B) 0606ueHne eanHnyHbIX haKkToB; ) 0606LeHne
€4MHUNYHbIX NPU3HAKOB.

Mpu ebinonHeHuu 3a0aHuUll 5-8 3anuwume x00 peweHuUs U Nosay4YeHHbIl omeem.

5. (2 6anna) B cpegHem m3 2000 cafoBbIX HAaCOCOB, NOCTYNMBLUMX B NpoAaxy, 6
noArteKkatoT. Hangute BEPOATHOCTb TOrO, YTO OAMH CAYYaMHO BbIOPAHHbBIA ANA KOHTPOASA
HACcoC He noaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH NH0ObIX TPEX BUAOB OA4HONETHUX LIBETOB 3a
nocnegHue 3 roga. CoctaBuUTb gMarpammy no HangeHHbIM faHHbIM. CaenaTtb BbIBOAbI.

7. (2 6anna) LipeToBOoAy NpeanoXunm yKpacuTb KNymoy LBeTaMm, ucnonb3ys 3 BMAa.
CKONbKO pa3/INYHbIX BAPUAHTOB €CTb Yy LBETOBOAA, EC/IN eCTb BbI6Op U3 5 BUA0B pa3HOM
paccagbl?

8. (2 6anna) CKonbKMMK cnocobamm MO*KHO NOCaguTb 4 KyCTapHWUKA B O4MH paa?

dononHutenbHas 4actb

Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, o060cHOeaHue peweHUA U
nosay4yeHHolli omeem.

9. (3 6anna) Ytobbl NOCTYNUTb B MHCTUTYT Ha cneumanbHocTb «MacTep cagoBo-
NapKoBOro U NaHAWwadTHOrO CTPOUTENbCTBA», abUTYPUEHT A0/IKeH HabpaTb Ha EMD He
MeHee 70 6annoB NO KaKgomMy M3 TPEX NpeaMeTOB— MaTeMATMKA, PYCCKUM A3bIK U
MHOCTPaHHbIN A3bIK. YTOObI NOCTYNUTb Ha CNeunanbHOCTb « Kommepuma», HYKHO HabpaTb
He meHee 70 6annoB NO KaXXAoMy M3 TPEX NPeaMeToB — MaTemMaTuKa, PYCCKUMN A3bIK U
obuwecTBo3HaHuMe.

BepoATHOCTb TOro, YtTo abUTypmneHT 3. nony4nT He meHee 70 6annoB NO MaTEMATUKE,
pasHa 0,6, no pycckomy A3blKy — 0,8, NnOo MHOCTpaHHOMY A3blky — 0,7 u no
obwectBo3HaHuntio — 0,5.

Hangute BepoATHOCTb TOro, YTO 3. CMOMKET NOCTYyNUTb XOTA Obl HA OA4HY M3 ABYX
YNOMSAHYTbIX CNeLManbHOCTEN.

3TaNOHbI OTBETOB:
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Homep 5 7 8 9
3a4aHuA
OtBer 0,997 10 24 0,408

38



3.12 YpasHeHuUA u HepaseHcmea

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmol):
NP6 2, NP6 3, NP6 14.

MNPy 1, NPy 5, NPy 6, MNPy 7, MNPy 8, MNPy 11, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK 6.

TeopeTnyeckue BONpochI:

Y10 Ha3bIiBaeTCA ypaBHEHNEM?
YTO 3HAUUT pewnTb ypaBHeHHne?
Y10 TaKoe KopeHb ypaBHEHUA?
YTO Ha3bIBAETCA HEPABEHCTBOM?
YTO 3HAYUT peLINTb HEPABEHCTBO?
B uem 3aKntovaeTca «MeToa MHTEPBANOB»?
Y10 Ha3bIBAETCA peLleHne CUCTEMbI YPABHEHUIN?
YTO 3HAYUT peLnTb CUCTEMY YPABHEHUNIA?
Mpyn peweHnn KakmMx ypaBHEHUM N HEPABEHCTB, cieayeT 06paTnTb BHUMAHME
Ha 06/1aCTb AONYCTUMbIX 3HAYEHUN?

10. Mepeumcante cnocobbl pelweHna ypasHEHUN.

11. Nepeuncnute cnocobbl peweHna cMCTem YPaBHEHUMN.

LWooNOUL A WNPE

KoHTponbHaa paboTta Ne 12
Ob6asaTtenbHan YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npaesusnbHbIl oOmeem U3 4Yembipex

npeosIoXeHHbIX:
1. (1 6ann) Kakoe 13 yncen aBaaeTcs KopHemM ypaBHeHus loga(x+1) =1
A)-1;B)2;B)1;I)O.
2. (1 6ann) Kakne u3 ypaBHeHU nmetot 601ee ogHOro KOpHA?
A) x2-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Onpepenute BuA ypaBHeHUn v —32-x=2
A) nuHelHoe; B) KBagpaTHoe; B) nppaumoHansHoe; IN) paunoHanbHoe.

4. (1 6ann) OnpesenvTe HaUMEHbLLEE LEeoe pelueHne HepaseHcTea 5*H2<1?
A)-3; B) 0; B) 3; T -4.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4eHHbIli omeem.

5. (2 6anna) Haiaute KopeHb ypasHeHusa | x-3|=2
x—y=28,

6. (2 6anna) PelunTe cucTeMy ypaBHEH Wi {2x "W _ 16,
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2x% — 5x
x—3

< X.
7. (2 6anna) Pewnte HepaBeHCTBO

8. (2 6anna) Pelwnte ypasHeHue (2x — 3)v3x2 — 5x — 2=0

JononHurenbHasa Yyactb
Mpu ebinonHeHuu 3adaHus 9 3anuwume xo00, 060CHos8aHUe peweHUA U
nosy4yeHHolIli omeem.

. T
2sin’x — \/§COS (5 —x) = 0.

9. (3 6banna) PewunTe ypaBHeHUe . YKaXnte KopHu

R¥4
—: 37| .
3TOro ypaBHeHMUA, NpUHaaiexallme 0Tpe3Ky[ 2
3TaNOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHunA
Otser B [AB| B | A |[1,5] (02 [(—; 0]U[2; 3| -1; zm%ﬂ, ng A7,
c 307
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3.13 Mamemamu4ecKuii npakmukym (npumep 0aa YIC 23.00.00)
Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

MNPy 1, NMPy 5, NPy 6, MPy 7, NPy 8, NPy 11, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK 6.
MK...

TeopeTnyeckue BONpocobli:
Y10 Ha3bIiBaeTCA maTpuuen?
Y10 Ha3bIBaeTCA onpegennTesem BTOPOro, TPeTbero NopAaaKos?
Y1o npeacrasnaet cobon ymncno i?
Kakoe uncno HasbiBatOT KOMMNAEKCHbIM?
Kak HanTKU moayb KOMNAEKCHOro Yncna?
Kak HaNTK aprymeHT KOMMJIEKCHOrO Yncna’?
Kakue cywectBytoT GOpMbl KOMNAEKCHbIX Yncen?
Mo KakMm npaBuaam OCYLLECTBAAKOTCA AENCTBMA HAL KOMMNAEKCHbIMWU YNCNAMU B
TPUrOHOMETPUMYECKON GopMe: Npomn3BeaeHMe, BO3BeAEHNE B CTENEHD, Ae/ieHne?
9. Mo KakMm npaBuaam OCYLLECTBAAIOTCA AENCTBMA HAL KOMNAEKCHbIMU YNCNAMU B
noKasaTesibHOW popme: Nnpoun3BeseHNe, BO3BEAEHME B CTEMNEHb, AeNeHune?
10. Yto Ha3biBaeTcs rpadom?
11. [aTtb onpeaeneHue rpada.
12. Kakue getanu npu nsobpaxkeHnun rpacda He BaXKHbI?
13. Y70 Ha3blBaeTCA MAPLIPYTOM, LLENbIO, LUKAOM?
14. Yto Ha3biBaeTcs n-pakTopnanom?
15. Kakue cobbiTMA HAa3bIBAKOTCA HECOBMECTHbIMMU, MPOTUBOMNO/IOKHbIMMU,
HEe3aBUCMMbIMM, 3aBUCUMbIMN?
16. 410 Ha3bIBaeTCA YC/IOBHOM BEPOATHOCTbIO?
17. CdopmynunpyiTe TeOpeMbI CIOXKEHNA U YMHOXKEHUA BEPOATHOCTEMN.
18. Kakas Benn4YMHA Ha3bIBAETCA CAYYAUHOM?
19. Kakas cnyyalHasa BeAMYMHA HA3bIBAETCA ANCKPETHOMN?
20. Onuwwute cxemy bepHynnn. Kakne anemeHTapHble cobbITUS NOBTOPAKOTCA B 3TUX
onbITax?
21. 3anuwute dopmyny bepHynnn.
22. Y70 Ha3blBaeTCA 3aKOHOM pacnpeaeneHns cay4amHom BeNUUYUHbI?
23. KakoW 3aKOH pacnpeaenieHna Ha3biBaeTca BUHOMUANbHbIM?

O NV EWNRE

KoHTponbHaa paborta No 13
Ob6a3saTtenbHan YacTb

4 -2 5
1. Beiunucnure onpeAenuTesib A=|{0 2 3| U €ro MUHOp M., .
-1 3 0
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WIn
o o . [X —5X%, =10,
2. Haitnute pelieHre CUCTEMbI TMHEHHBIX YPAaBHEHUI .
2X, +4x, =12
WIn
3. Ha xoopIMHATHOM IJIOCKOCTH JIaH TPEYTOJbHUK BEPIIUHBI, KOTOPOT'O PACIIOI0KEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). Haiftu miomaas JaHHOTO TPEyTOJIbHUKA.

*
a3

ty
X3 @ oxy
a

kY
4. Onpenenure 9ucio pedep, HHIKMIEHTHBIX BEpIIUHE Xg: -

5. IlpousBoauTCS MCHBITAHUE JETAM HA HAJICKHOCTh. BEpOATHOCTH OTKasza AeTalnu 3a
BpeMs uctbiTanus pasHa 0,3. CocTaBUTh OWHOMUAIbHBIN 3aKOH PACTIPEICIICHUS CITydaitHOM
BEJIMUMHBI X — YHUCIO OTKa3aBLIMX J€Tajedl U3 TpeX, MOJABEPrHYBIIUXCS HUCHBITAHUIO.
HaifTi 4iCI0BbIe XapaKTePUCTUKHU 3TOI BeIMUMHBL: M (X), B(X), o(X)
W

Nmeroresa 20 cBeToopoB Ha ckiiaze, 5 U3 KOTOPHIX YeThipex3HauHble. Haymauy 6epyt 3
ceetopopa. CoCTaBUTh 3aKOH paclpeieieHuss CciaydyalHoil BenuuyuHbl X - YHcia
YeThIpEX3HAYHBIX ~ CBETO(OpOB, oOKazaBmMXCA B  BbeIOOpKe. Haiftu  4yucioBbie

XApPaKTCPUCTUKN ATOM BEJIUYMHBI: M (X) ) D(X) ) o(X) .

6. HalimuTte KOMIUIEKCHOE€ M TIOJIHOE€ CONPOTUBJIEHUE LIEMH, €CIU JIaHbl KOMILJIEKC
HanpsokeHust U =16,5+40j u Toka | =50+3j . 3anummuTe ypaBHEHUE TOKA.

NN

T

[ ] L]
_ 0. a7 _1E.02 .
Hanbr  xommueke nanpsokenus | J =30-€”  y xommmexe Toxka | =19°€ * . Haiimure xommmexc

COIIPOTHUBJICHUS.
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4. ®oHA OUEHOYHbIX CPeacTB Ana pybexKHoro KoHTpona (no utoram 3.1 — 3.4)

Ob6pa3zosamesnbHbie pe3yabmamel, noonexcawjue nposepke (3nemeHmol):

NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, MP6 12, NP6 14.

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

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

MK.....

Ob6sa3aTenbHan YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume nNpPAsunabHLIL omeem Uu3 4Yembipex

npeosioxeHHbIX.
1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). KakMe KoopAauHaATbl MMeeT cepeauHa
oTpe3ka 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) Npambie AB n Cl napannenbHblie. Kakoe pacnonoxeHne MMeroT npamble
ACwn BAO?
A) napannenbHble; b) nepneHguKynspHole; B) ckpewmsatotea; ') nepecekatotca.

Tx 3

Cos — = —.
3. (1 6ann) HalhguTe KOpPeHb YypaBHEHMA: 6 - B ortBeTte 3anuwwure
HanbonblWKNI OTPULLATENIbHbIN KOPEHD.
A)-3;B6)0; B)-2;T) -1.
4. (1 6ann) Ha pucyHke n3obpaxeH rpadpuk nponssoaHon dyHKumum y=Ff(x). NMpn Kakom
3Ha4YeHUU X GYHKUMA NPUHMMAET CBOe Hanbonbluee 3HayeHne Ha oTpeske [-4; -2] ?

..ll

Soov=fx)

=Y

ol 1

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4eHHbIli omeem.

5. (2 6anna) BepxHue KOHUbI ABYX BEPTUKANIbHO CTOALLMX CTONOOB, YAANEHHbIX HA
paccToAHue 4 M, coegMHeHbl nepeknagnHon. Boicota ogHoro ctonba 10 m, a MPyroro 7 m.
Hangute annHy nepeknaanHbl.

6. (2 6anna) Aanbl yetbipe Toukn: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) oKkaxuTte, 4Tto
oTtpe3ku AB u C[] nepneHANKYNAPHbI.
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7. (2 6anna) [eurasacs co ckopocTbio U = 3 m/c, TpaKTOp TalMUT caHu ¢ cunoit F=40 kH,
HanpaB/IEHHOM NOA OCTPbIM YINOM ¢ K TOpU30oHTY. MOLWHOCTb, pa3BMBaemMasn TPaKTOPOM,
BbluncnsaeTca no popmyne N =Fuvcosa. HaiauTte, npn Kakom yrne o(B rpagycax) aTa

KH-™M
MOLHOCTb byaeT paBHa 60 KBT (KBT—3to € ).

8. (2 6anna) MatepuanbHaa TOYKa ABUMKETCA MPAMOAMHEMNHO NO 3aKoHy X(t)=t?-
13t+23 (rge x — paccToAHMEe OT TOYKWM OTcyeTa B MeTpax, t— Bpema B CEeKyHAaXx,
M3MepeHHOoe C Hayana ABuKeHus). B KaKkon MOMEHT BpeMeHM (B CeKyHAaX) ee CKOPOCTb
6blna paBHa 3 m/c?

JdononHutenbHasa Yactb

Mpu evinoaHeHuu 3adaHua 9 3anuwume xo00, obocHosaHue peweHUA U
nosay4yeHHolli omeem.

9. (3 6anna) Pazbutb UBETHUK NPAMOYronbHOM GopMbl (OTHOLWEHME CTOPOH 2:3) Ha
YacTM  pas/IMYHOM  naowagu.  YKarkute  pasHbiIM  LBETOM  NapajfesibHble,
nepneHAMKyNspHble, CKpelMBaloWmMecs OTPe3KU. PaccumtaTb KONMYECTBO Ca*KeHLEB
LUBETOB ANA Kaxkporo cektopa. OpopmuTb cxemy UBETHMKA (MOMKHO WCNO/ab30BaTb
KomnbloTep). Hanpumep,

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBeT A r r b 5 - 60 8 -
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5. ®OHA OUEHOYHDbIX CPEeACTB ANA NPOMEXKYTOUHOM aTTecTauum (3K3ameH)

Ha BbINnoNHEHWE NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl MO MaTemaTuKe aaetcs 3
aCTpOHOMMYECKMX Yaca (180 MUHYT).

JK3ameHaunoHHan paboTa cocTomT X 2-x YacTen: 06s83aTeNbHOM U AONONHUTENBHON.

Ob6s3aTenbHaa 4acTb COAEPKUT 3a4aHUS MUHUMANbHOTO 06A3aTeNbHOrO YPOBHS,
AONONIHUTEIbHAA YacTb — 6onee CNoXKHbIe 3a4aHuA.

Mpn BbINONHEHMW 3adaHMK obA3aTenbHOM 4YacTm TpebyeTca NpPeacTaBUTb XOA,
peLleHns 1 YKasaTb NOIyYEHHbI OTBET. 3a NpPaBU/IbHOE BbINOIHEHME Nt060ro 3a4aHnAa U3
obsa3aTenbHOM YacTu obyyarowmniica nonyyaete oauH 6ann. MNpu BbINONHEHUN 3a4aHUA U3
AONONIHUTENIBHOM YacTM Heobxogmmo noapobHO onmucatb XoA4 pelleHna U aaTb OTBET.
MpaBnabHOE BbINONHEHWE 33a43aHMN AONONHUTENIbHOM YacTu oLeHuBaeTca 3 bannammn nam
1-2 6annamm 3a YaCTUYHOE peLleHue.

Bannbl, nonyyeHHble 32 BCE BbINO/HEHHbIE 3a4aHUA, CYMMMUPYHOTCA.

LWikana nepeeoda 6aanoe 8 ommemku no namubannvHol cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 015 nosy4yeHUss ommMmemKu
«3» (ydos.) 6-9

10-14

«4» (xopowo) (He meHee 00HO20 3a0aHUS
u3 donosaHUMesnbHoU Yacmu)

6onee 14
«5» (omnauyHo) (He meHee dsyx 3a0aHuli
u3 donosaHUMenbHoU Yacmu)

Ob6pasosamernbHbie pe3ynbmamel, nodaexaujue nposepke (3nemeHmeol):
MpP6 1, NP6 2, NP6 3, NP6 4, MP6 5, NP6 6, MP6 7, NP6 8, MP6 9, NP6 10, NP6 11, NP6

12, NP6 13, NP6 14.

MPy 1, NPy 2, MPy 3, NPy 4, MPy 5, NPy 6, NPy 7, NPy 8, NPy 9, MPy 10, NPy 11, NPy
12, NPy 13, NPy 14, MPy 15, MPy 16, NPy 17, NPy 18, NPy 19.

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

MK...
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Mpumepbl 3K3ameHAYUOHHbIX 3a0aHuli 8 6useme No mamemamuke

HA3BAHUE - dpuanaua Hpusl'YIIC

Paccmotpeno npeameTHol YTBEPXJIAIO:

. . " °
(UMKIIOBOM ) KOMHUCCHEH JK3aMeHaUHOHHBIH Guier Ne _ 3am. qupexTopa o YP

IIporokom Ne Jucuumiaunna: MaremaTuka
(13 k3l 20— r. ®I/IO
I'pynma: “ o> 20 T
IIpeacenatens [TIK Cemectp - 2
OO

1. Jans! Touku A(3,1,6), B(-1,5,2). Haiinute koopauHaTsl cepeauHsl orpe3ka AB — touku M? (1 6amn)

2. Nansl Touku A(3,1,6), B(-1,5,2). Haiiqure koopnuHate! U uinHy Bektopa AB. (1 6asmn)

3. HaiinmuTe KOpeHb ypaBHEHUS: Sin 2x = g (1 6amm)

4. Haiitu 10c0S 20, ecau c0S o= - 0,2. (1 6amr)

5. Cpenssist TMHUS Tpaneuuu paBHa 21, a MeHblIee ocHoBaHHe paBHO 8. HalinuTe Oosnbliiee oCHOBaHME
Tpanenuu. (2 6ana)

6. Haitmure Bektop c=3a +2b-d, ecu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YIpoCcTUTh BeIpaKeHHUE: sin x cos x ctg x — 1. (2 6amna)

8. BBIUHCIIUTE CyMMY M Pa3HOCTh 3aJaHHBIX KOMIUICKCHBIX YHcelt: Z1=-4+i, z,=1-3i. (2 Gamia)

9. Pemmuts CJIAY metomom Kpamepa:

X+2y=2
2X—-y=7

(3 6amna)

10.(1 6ann) Ha Tapenke 16 mupokkoB: 7 ¢ peIOOii, 5 ¢ BapeHbeM U 4 ¢ BumHed. KOs Hayran BeiOupaer
OJIMH MUPOXKOK. HaliuTe BEeposSTHOCTh TOTO, YTO OH OKQXKETCS C BUIIIHEH.
11. (1 6aan) Haiinute 3HaueHue BoipaxkeHus logz2 + logz 32

12.(1 6ann) Haiiure KOpeHb ypaBHEHHs 7—6x=7.

13. (1 6ann) Pemmte HepaBeHcTBO 25 > 64. B OTBET 3amMIIMTE HAUMEHBIIEE MOJOKUTEILHOE LET0E
YHCIIO.

x+2 1
2 4

14. (2 6ann) Haiinute KOpeHb ypaBHEHUS S

S 4 gy
15. (2 6ann) Haliaure nponsBoaHyro GpyHKIMA B Touke X=01Y = 1 X" —6x" +7x-1

16. (2 6ann) 1|BeTHUK, OOPMIICHHBIN 110 MHIMBUAYaIbHOMY 3aka3sy, uMeeT (opMmy IHiIuHApa. Beicora
nBeTHHKa 35 cM, quamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJT HEOOXO0IUMO IPUBECTH, YTOOBI LIBETHUK OBLIT
3aIl0JIHEH MOJIHOCTHIO. B OTBeT 3anumure yuco, aqeneHHoe Ha 7.
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17.(2 6anna) Beruucnute 1miomaab 3¢MIIU, OTBEACHHOTO O] KITyMOY, IEPUMETP KOTOPOTO OrPaHUYUBAIOT
MHUK y=X2-2X-2 1 y=-X*+2. Beinonuure yeprex. OTBET JaiiTe B KBaAPATHBIX METPAX.
19. (3 6anra)Pemmure ypauenue : log 22 x-4logz x+3=0

[IpenonaBaTens / /
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