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1. Pe3yabTarsl 00yuenus, perjiameHtupoBanubie ®I'OC COO ¢ yuerom @PI'OC
C1io

JAucuuminHapHbIe (HDCHMCTHBIC) pe3VJbTATHI 0TPAKAIOT.

— Brnamenme Meromamu OKa3aTeNbCTB, AITOPUTMAMHU pEIICHUS 3a7ad;, yMEHUE
bopMyIMpOBaTh OMPEACICHHS, AKCHOMBI W TEOPEMbI, NPUMEHSTh UX, MPOBOIUTH
J0Ka3aTeNIbHbBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;

— YMeHHue onepupoBaTh MOHATHSAMHU: CTENEHb 4HWCia, JorapudM 4Yucia; yMEHHE
BBITIOJHATH BBIYHCICHUE 3HAUYCHUH W TMPeoOpa3oBaHUS BBIPAXKCHUH CO CTENEHSIMHU H
norapudmamu, mpeodpazoBaHus APOOHO-PAITMOHATEHBIX BRIPAKCHHUIA

— YMeHue omnepupoBaTh TOHSATHSAMHU:  pallMOHANIbHBIE, HPpPaAIMOHAIbHBIC,
MOKa3aTeNIbHbIE, CTENEHHBIC, JIOTapU()MHUUECKHE, TPUTOHOMETPUYCCKHUE YpaBHEHUS H
HEPaBEHCTBA, UX CHUCTEMBI;

— VYMeHHe OmnepupoBaTh MOHATHIMH: (YHKIOHS, HEOpepbiBHAS (QYHKIHUS,
NMPOU3BOAHAS, TEpBOOOpa3Hasi, ONPEACICHHBIH  WHTETpall; yMEHUE  HaxOIUTh
MPOU3BOJHBIC  DJIEMEHTAPHBIX  (YHKIMM, HUCHOJB3Ys  CIPAaBOYHBIE  MaTEpHAIIbI;
UCCJIEeIOBATh B MPOCTEHIINX clydasxX (QyHKIIMM Ha MOHOTOHHOCTb, HAXOJIUTh HAaUOOJIbIITNE
U HaWMEHbIIIME 3HAYCHUs (QYHKIHIA;, CTPOUTH TpaUKi MHOTOUYJICHOB C MCIOJIb30BAaHUEM
ammapaTra MaTeMaTHYECKOTO aHajIn3a; MPUMEHSTh POWU3BOIHYIO MPU PEIICHUH 3a/1a4d Ha
JBIDKEHUE; PeIlaTh MPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4l HA HAMOOJIBIINE U HAMMCHBIIIHE
3HAYCHUS, Ha HAXOXKJICHUE TIyTH, CKOPOCTH U YCKOPCHHUS;

— YMeHHe OmepHupoBaTh TMOHATHSIMH: pallioOHaNbHAS (DYHKIHSA, IMOKa3aTeIbHAS
byHKIUS, CcTerneHHass (QYyHKIUA, JgorapudmMuueckas GyHKIUS, TPUTOHOMETPUYECKUE
dbyHkuuu, oOpatHble (YHKIMH; yMEHUE CTPOUTh TpaduKM H3YyUYECHHBIX (YHKIINMH,
UCIIOJIB30BaTh TpadUKU NPHU U3YyUYEHUHU MPOIIECCOB U 3aBUCUMOCTEH, MPU PEIICHUU 3a/1a4
U3 JAPYTUX Y4eOHBIX MPEAMETOB W 3a7a4 W3 PEabHON JKWU3HH; BBIpaXXaTh (HopMylaMu
3aBUCUMOCTH MEXK]Ty BETMYNHAMH,

— YMeHHe pemaTh TEKCTOBBIC 3a7a4d Pa3HBIX THUITOB (B TOM YHCJIE Ha IMPOIICHTHI,
JOJIA ¥ YacTH, Ha JBIKEHUE, pabOTy, CTOMMOCTh TOBAapOB W YCIYT, HAJIOTH, 3a/a4yd U3
00JIacTU yNpaBJICHUS JIMYHBIMA M CEMEHHBIMH (DMHAHCAMH); COCTaBIIATH BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI 0 YCJIOBHIO 33/1a4d, UCCIEIOBATh MOJIYyYECHHOE
pEIIeHNE U OIEHNWBATh MPABIONIOI00HOCTh PE3YIHTATOB;

— VYMeHHe omnepupoBaTh TMOHATUSIMH: CpeaHee apupMeTHYecKoe, MeIuaHa,
HauOOJIbIIIeE W HAWMCHBIIICEC 3HAYCHUS, pa3Max, JUCIEPCHS, CTaHIAPTHOE OTKJIOHCHHUE
YUCJIOBOTO  Habopa; yMEHHE  HW3BJICKaTh, HMHTCPIPETUPOBATH  HWH(POpPMAIIHIO,
NPEACTABIICHHYI0O B TaOJMIIaX, HA JguarpaMmax, rpadukax, OTpPa)kalollyrd CBOMCTBa
pEaNbHBIX TMPOIIECCOB W SBJICHUHN; MPEACTaBIATh MHGOPMAIMIO C MOMOIIBIO TAOIHI] U
TUarpaMM; HCCIIEOBaTh CTAaTHCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpapUIECKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;



— YMeHue onepupoBaTh MOHATHUSMH: CIyYalHBIM OMBIT M CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIISITH BEPOSATHOCTh C MCIOJIb30BAHHEM
rpaUIecKuX METOJOB; MPUMEHSITh (POPMYIIBI CIOKCHHUS W YMHOXCHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (akThl W (QOPMYJIBI TIPU PEIICHWH 3a7a4; OICHUBATH BEPOSITHOCTH
peanbHBIX COOBITUM; 3HAKOMCTBO CO CIIyYallHBIMM BEJIMYMHAMH; YMEHHE IPHUBOJUTH
PUMEPDI TPOSBICHUS 3aKOHA OOJIBIITNX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— YMeHHE onepupoBaTh MOHATUAMH: TOYKA, MpAMas, MIOCKOCTb, IMPOCTPAHCTBO,
JIBYTPAaHHBIN yroj, CKpEMBAIOIIMECS NPSIMbIE, TAPAJUIEIbHOCTh U NEPHIEHAUKYISIPHOCTD
MPSAMBIX U TNIOCKOCTEN, YTOJI MEKTY MPSIMBIMH, YTOJI MEXKAY IPSMOU U MIIOCKOCTBIO, YIOJI
MEXKY MIIOCKOCTSIMU, PACCTOSTHUE OT TOUYKH 10 TJIOCKOCTH, PACCTOSHUE MEXKAY MPSMbBIMH,
PacCTOSIHAE MEXK]y IUIOCKOCTSAMU; YMEHHUE UCIIOIb30BATh MPH PEIIEHUH 33/1a4 U3yUYCHHBIE
(baKThl ¥ TEOPEMbI TUTAHUMETPUH, YMEHHUE OIEHWBATH pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

— YMeHue onepupoBaTh NOHATUSMU: MHOTOIPAHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajieiienunesa, npusma, nupamuaa, Gurypa M MOBEPXHOCTb BpAICHHUS, MWJIUHID,
KOHyC, Imap, cdepa, cedeHus (UTypbl BpallleHHs, IUIOCKOCTb, Kacaromascsi cdephl,
HWIMHAPA, KOHYCA, IUIOMIA[b MOBEPXHOCTH NUPAMHUIBI, MPU3MbI, KOHYCa, LWJIMHIPA,
omaab chepol, 00beM KyOa, IPSAMOYTOJILHOIO MapaljieienuIea, TupaMu/ibl, TPU3MBI,
UWJMHIpa, KOHyca, Ilapa; YMEHHE Uu300pakaTh MHOTOTPAHHUKHM W TOBEPXHOCTH
BpAILICHUS, UX CEYEHHUs OT PYKHU, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CpPEICTB; YMEHHME pAaCIlO3HAaBaThb CUMMETPUIO B IIPOCTPAHCTBE;, YMEHHUE pPacClO3HABATH
IIPaBUJIbHBIE MHOTOTPaHHUKU;

— VYMeHue onepupoBaTh MOHSATUSIMU: JIBUKEHUE B MPOCTPAHCTBE, MOAO0OHBIE
burypsl B IpOCTPAHCTBE; UCTOJIb30BAaTh OTHOIIICHUE TUIOIIAJIEH MOBEPXHOCTEH U 00BEMOB
no100HBIX (PUTYp IPU pEUICHUH 33]1aY;

— YMEHUE BBIUUCIATh T€OMETPUUYECKUE BEIUUYUHBI (JIJTMHA, YTOJ, oAb, 00heM,
TUIOIIAh TIOBEPXHOCTH ), UCTIONB3YS U3YYCHHBIC (DOPMYITBI K METO/IHI;

— VYMeHHEe ONnepupoBaTh IMOHATUSAMHU: NPSAMOYIOJIbHAsE CHCTEMA KOOpJMHAT,
KOOpPJAWHAThl TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOPA, CKAJISAPHOE IPOU3BEICHUE, YIrOJ
MEXJIY BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEACHHE BEKTOPA HA YHUCIIO; HAXOIUTh C
MOMOIIBI0 U3YYEHHBIX (POPMYT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSTHUE MEXKIY
JIBYMSI TOUYKaMU;

— VYMeHue BbIOHMpaTh NOAXOIANIMNA HW3YUYEHHBIA METOJ JIs pEIICHUs 3ajiayu,
pacmo3HaBaTh MareMaTHdeckue (akThl WU MaTeMAaTHUYECKHE MOJICTH B TMPUPOIHBIX U
OOIIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPH MAaTEMaTUYECKUX
OTKPBITUM POCCUMCKON 1 MUPOBOM MATEMATUYECKON HAYKH.

— YMeHue onepupoBaTh NOHATHUSIMHU: ONPEAECIECHHUE, AKCHOMA, TEOPEMA, CIIEACTBHE,
CBOWMCTBO, TIPU3HAK, JI0KA3aTEJIbCTBO, PABHOCUJIbHBIE  (POPMYJIUPOBKH; YMEHHE
dbopmynupoBaTh 00paTHOE W MPOTUBOIMOJOKHOE YTBEPKACHUE, TIPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJb30BaTh METOJl MATEMATHYECKOWM HMHAYKIMHU; MPOBOJUTH



JIOKa3aTeNbHbIE  PAcCyX JEHMs IIPU  PEIICHUWH 3a7ad, OLEHUBAThb JIOTUYECKYIO
IIPAaBWJIBHOCTh PACCYKICHNN;

— YMeHue onepupoBaTh MOHATUAMU: MHOYKECTBO, MOAMHOXKECTBO, OTEpAIlUU HaJ
MHOKECTBaMH; yMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBCHHBIN ammapaT s
OMHCAaHUs pPeajbHBIX MPOLIECCOB U SIBJICHWM, W INpPHU PEIICHUU 33Jad, B TOM YHCIE U3
JIPYTUX YYEOHBIX MIPEIMETOB;

— YMeHue onepupoBaTh NOHATUAMMU: rpad, CBA3HBIN I'pad, nepeBo, MK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJlaBaTb M ONKMCBIBaTh TIpadbl pPa3IUYHBIMU CIOCOOAMU;
UCIIONIb30BaTh Tpadbl P PEIICHUN 3a]1aY;

— YMeHue cBOOOAHO ONEPHPOBATH MOHATUSMU: COUYETAHHE, MEPECTAHOBKA, YHCIIO
COYETaHUM, YNCIIO MEPECTAaHOBOK; OMHOM HbIOTOHA; yMEHME IPUMEHATH KOMOMHATOPHBIE
(bakThl U pacCyKIEHUs I PEIICHUs 3a1a4;

— YMeHue onepupoBarh MOHATUSAMU: HATYypaJIbHOE YUCIIO, LIEI0e YUCII0, OCTATOK I10
MOJZIYJII0, PAaLMOHAIBHOE YHUCIO, HPPAMOHAIBHOE YHCIO, MHOYKECTBA HATYpPaJbHBIX,
LENbIX, pAalMOHANbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIOJb30BaTh IPU3HAKU
JEIUMOCTH, HaUMEHbBIINKA OOIIMIA JIeTUTENb U HauMEHbIIee oOLIee KpaTHOE, aJIfOPUTM
EBknuma mpu pemieHnu 3aaav; 3HAKOMCTBO C Pa3IMYHBIMU TO3HIIMOHHBIMUA CHUCTEMaMH
CUHCIICHUS;

— YMeHue CBOOOJIHO ONEpPUpPOBATh MOHATHSAMHU: CTENEHb C IEJIBIM MOKa3aTeJeM,
KOpPEHb HATypaJlbHOM CTENEHH, CTENEHb C pallMOHAJIbHBIM II0Ka3aTesieM, CTENEHb C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTelieM, Jorapudm 4ducia, CUHYC, KOCUHYC U
TaHT'€HC [TPOU3BOJIBHOTO YUCIIA;

— YMeHue onepupoBaTh MOHATUAMHU: TOXKIIECTBO, TOXKAECTBEHHOE TPeoOpa3oBaHuE,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH M HEPABEHCTB, PaBHOCWIBHOCTb
ypaBHEHUM, HEPABEHCTB M CHCTEM, pallMOHAIBHBIC, HpPpAIMOHATbHbBIE, MMOKa3aTeIbHbIC,
CTETICHHbIE, JOorapu(MUUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBI; YMEHHE pellaTh YpPaBHEHMsI, HEPABEHCTBA M CHCTEMbI C TIOMOIIBIO Pa3INYHBIX
IPUEMOB; pellaTh YpaBHEHMs, HEPABEHCTBA W CHUCTEMBbl C MapaMeTpOM; MPUMEHSThH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI JJIsl PELIEHUS MaTeMaTUYeCKUX 3a7ad U 3a/1ay u3
pa3IMYHBIX 00JACTEN HAYKU U PeabHOM JKU3HMU;

— VYMeHue cBOOOJHO ONEPUPOBATH MOHATUAMM: Tpaduk GyHKIMM, oOpaTHas
GyHKUMS, KOMIO3MLMS (PYHKUUH, JIMHEWHass (yHKIUS, KBaJpaTU4Has (QyHKIMS,
cTernieHHass (YHKIUS C IEJIBIM MOKa3aTeleM, TPUTOHOMETpUYeCKue (YHKIMH, OOpaTHBIE
TpUTOHOMETpUUECKHEe (DYHKIIMH, TTOKa3aTelbHas U Jiorapudmuueckas (QyHKIIUU; YMEHUE
CTPOUTH TpaduKu (PYHKITHH, BBITOTHATH IPeoOpa3zoBaHus rpauKoB HyHKIIHIA,

YMEHHE HCMONb30BaTh Trpapukd (YHKUUNA I8 W3Y4YEHHsS] TPOLIECCOB U
3aBUCHUMOCTEH NpHU pEeUIeHHH 3a7ad W3 JAPYTruX Y4eOHBIX NPEIMETOB M U3 pealbHON
KU3HU; BBIpaxaTh POpMyIamMH 3aBUCUMOCTH MKy BEINIMHAMY,

yMEHHE CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHOCTh (DYHKIIUH, MEPHOJUIHOCTD
(GyHKUHUHA, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (YHKLHHU, IKCTPEMYM (PYHKIUH,



HauOoblllee U HauMEHbIlIeEe 3HAYCHHUS (YHKIUM Ha MPOMEXKYTKE; YMEHHUE IMPOBOIUTH
uccienoBanne QyHKIUY;

YMEHHE HCIOIb30BaTh CBOWCTBA U rpaduku (GyHKIUN AJ pelieHus ypaBHEHUH,
HEpPaBEHCTB U 3aJady C [apaMeTpamu; H300pakaTh Ha KOOPIWHATHOW TIOCKOCTH
MHO’KECTBA PEILICHUI YpaBHEHN, HEPABEHCTB U UX CHUCTEM;

— YMeHue CBOOOAHO  ONEPUPOBATH  MOHATUSAMU:  IOCIEAOBATEIBHOCTD,
apu(meTnyeckas Mporpeccus, reoMeTpudeckas Imporpeccusi, OECKOHEUHO YObIBaromiast
reoMeTpuyecKas Mporpeccusi; yMEHHE 3a]laBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C
MOMOIIBIO PEKYPPEHTHBIX (GOPMYI;

— VYMeHHue OmnepupoBaTh NOHATUAMHU: HENPEPHIBHOCTH (YHKIIMH, ACHMIITOTHI
rpaduka ¢GyHKIUU, TepBas W BTOpas MPOU3BOAHAA (PYHKIIMH, TEOMETPUYECKUI U
¢buznyecKkuil CMBICT MPOU3BOIHOM, MEpPBOOOpa3Hasi, OMPEACIICHHBI WHTErpai;, yMEHHE
HaXOAUTh ACUMNTOTHI Tpaduka (YHKIMH; YMEHHE BBIUUCIATH MPOU3BOJHBIE CYMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3UIIMN (PYHKIIMH, HAXOAUTh YpaBHEHHUE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHUE HCHOJb30BaTh MPOM3BOAHYIO JUISl HCCIAEAOBaHUS  (QYHKUOUH, IS
HAaXOKJEHUS HAWIYYIIEro peleHUus B NPUKIAAHBIX, B TOM YHCJIE COIMAIBHO-
PKOHOMHUYECKMX M (PU3MUECKUX 3aJaudax, JJIs ONpENeNIeHUss CKOPOCTH M YCKOPEHUS;
HaXOJUTh IUIOIAAM U O0BEMBI (PUIYpP C MOMOILBIO WHTErpaja; MPUBOAWTH HPHUMEPHI
MaTEeMaTHYECKOT0 MOJEIUPOBAHMSI C TOMOUIBIO TUPPEpEeHINaTbHBIX YPAaBHEHUI;

— VYMeHue onepupoBaTh IOHATHAMM: KOMIUIEKCHOE YHCIIO, CONPSKCHHBIC
KOMIUIEKCHBIE YHCJa, MOAYJIb W apryMEHT KOMIUIEKCHOIO 4Hcia, (opma 3alucH
KOMILJIEKCHBIX YHcell (FreoMeTpuYecKasi, TPUMrOHOMETpUYecKas U anreOpandeckas); yMETh
NPOU3BOANTH apumeTnyecKkne IeHCTBUS C KOMIIEKCHBIMH YHCIAMH, TPHUBOIUTH
IPUMEPHI UCIIOJI30BAHUS KOMILJIEKCHBIX YHCET;

— VYMeHue CcBOOOJHO ONEpPUPOBATH MOHATUSAMU: CpeaHee apupMETUUYECKOE,
MeAMaHa, HauOoJblllee M HauMEHbIlee 3HAuY€HUs, pa3Max, AUCIEpCHs, CTaHJApTHOE
OTKJIOHEHHE [UIsl ONMUCAHMs YUCIIOBBIX JAHHBIX; YMEHHE MCCIEI0BaTh CTaTUCTUYECKHUE
JaHHbIE, B TOM YHCJIe C MPUMEHEHUEM IpaUuecKux METOJOB U AJIEKTPOHHBIX CPEICTB;
rpauyecKku Ucciae0BaTh COBMECTHBIE HAOMIOIEHUS C TOMOUIbIO JUAarpaMM paccerBaHUs
Y IMHENHON PETPECCHH;

— YMeHHue HaxoAUTb BEPOSITHOCTU COOBITHM C HUCHOJIb30BAaHUEM TpapUuUYecKux
METO/IOB; TMPUMEHSTh JUIsl pelieHus 3a1ad  (GOpMyJbl CIOXKEHUS U YMHOXKEHUS
BEpOSITHOCTEH, (popmysy TOJNHOW BeposiTHOCTH, (Gopmyny bepHymin, KOMOWHATOpHBIE
(dakTel 1 GOPMYIIbI; OLICHUBATH BEPOSITHOCTU PEAIbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUAMU: CIIy4ailHas BEJNUYMHA, PpaCIpellejIeHHe BEpPOATHOCTEHW, MaTeMaTU4YecKoe
OXUJaHHWe, AUCIEPCUS M CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BENIMYUHBI, (YHKIHH
pacnpenesieHdss Y IJIOTHOCTM PaBHOMEPHOIO, IMOKA3aTeIbHOTO U HOPMAaJIbHOTO
pacnpesiesieHuid; yMEHHE HCIOJIb30BaTh CBOWCTBA MW3YYEHHBIX paclpeneieHuil s
peuieHus 3a1a4; 3HaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBILIUX YKCEN, METO/Ibl BHIOOPOUYHBIX



UCCJIEIOBAHMI;, YMEHHE NPUBOAUTH NPHUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHCENl B
MPUPOIHBIX ¥ OOIIECTBEHHBIX SBJICHUSX;

— VYMeHue CBOOOJHO OMNEPUPOBATh MOHATHSAMHU: TOYKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUU YTrOJ, ABYIPAHHBIM yTOJI, TPEXTPAaHHBIA YIOJI,
nepeceKaroImecs, MnapajulelibHble W CKpPEIIMBAIONIMECS TMpsiMble, MNapajuIeIbHOCTh U
NEPHEHAUKYIAPHOCTh TPSMBIX M TUIOCKOCTEH, yroi MEXAy MPSMbIMHU, Yol MEXIy
IPSIMOM U TJIOCKOCTBIO, YTOJ MEX]Y IUIOCKOCTSIMU; YMEHUE UCIOb30BaTh MPU PELICHUU
3a7a4y u3y4yeHHble (aKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OLICHHUBATh pPa3Mephbl
00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE OIEepHUPOBATh MOHATUSMHU: MHOTOTPAHHUK,
CE€YCHHE MHOTOTPAaHHWKA, MPAaBWIBHBI MHOTOTPAaHHUK, MpU3Ma, MUpaMuja, Gurypa u
MOBEPXHOCTh BpaIICHU, IWJINHP, KOHYC, IIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyCa M IIWJIMHJIpPA, MapajielbHbIE OCH WIM OCHOBAaHUIO, CEYCHHE Iapa, IIOCKOCTH,
Kacaromiasicsi chepsl, HWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOTpPaHHUKA,
U300pakaTh MHOTOTPAHHUKHU, (PUTYpbl M MOBEPXHOCTU BpAIICHMs, UX CEUEHUS, B TOM
YHCJIE C TTOMOIIBIO AJICKTPOHHBIX CPEJICTB; YMEHHE PUMEHSITh CBONCTBA FT€OMETPUUECKUX
buryp, camoctosTensHO (HOPMYITHPOBATH OMPEACIICHUSI M3y4aeMbIX (DUTYp, BBIABUTATH
TUMOTE3bl O CBOMCTBAaX W MpPHU3HAKaX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATH WIIU
OTpPOBEPraTh UX; YMEHHE MPOBOANTH KIacCUPUKALNIO GUTYD MO Pa3IMUHBIM MPU3HAKAM,
BBITIOJHATH HEOOXOIUMBIE TOTIOJTHUTEIbHBIC TOCTPOCHNUS;

— YMeHue cBOOOJHO ONEpUpOBaTh MOHATUSIMHU: IUIOMIA/Ib (GUTYPBI, 00beM (PUTYDHI,
BEJIMYMHA yTJa, PAacCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMU,
PacCCTOSTHUE MEXIY IJIOCKOCTSIMHU, IUIOMAb chephl, MIONaAb MOBEPXHOCTH MUPAMU/IBI,
Opu3Mbl, KOHyCa, IIWIMHApPA, 00beM Ky0a, MpsSMOYTOJIbHOIO TMapajieienumnesa,
MUpaMUbl, PU3MBI, IWJIMHIAPA, KOHYyCa, I1apa; YMEHHE HaXOJAUTh OTHOIICHHE 00BEMOB
no100HBIX QUTYD;

— YMeHue cBOOOHO OTepupOBaTh MOHITUAMH: IBIKEHHE, TapaJIeIbHBIN MEPEHOC,
CUMMETpHUsl Ha IUIOCKOCTM M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHuE MOA0OMS,
no100HbIe (PUTYPBHI; YMEHUE PACTIO3HABATH PaBHBIC U MOAOOHBIE (PUTYPHI, B TOM UYHUCIE B
IpUpOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE HCIOJb30BaTh F€OMETPUUECKHE OTHOIIEHUS,
HAXOJUTh TE€OMETPUYECKHE BEIWYHMHBI (JJIMHA, YroJl, TUIONIaAb, 00BEM) IMPHU PEIICHUU
3a7a4 U3 IPYTUX y4eOHBIX MMPEAMETOB U U3 PEaTbHOM KU3HH,

— VYmMmenue CBOOOAHO OMEPHUPOBATh TOHATHUSAMHU: TPSMOYTOJbHAS CHCTEMaA
KOOpAMHAT, BEKTOpP, KOOPAMHATHI TOUYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BE/ICHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTOpa Mo 0a3ucy, CKalspHOe
IPOU3BE/IEHUE, BEKTOPHOE MPOU3BEACHUE, YTOJ MEKYy BEKTOpaMH; YMEHHUE UCIOIb30BaTh
BEKTOPHBIN ¥ KOOPAWMHATHBIA METOJ JIJIsl PEIICHUSI TEOMETPUUECKUX 3a7a4 U 3a/1a4 APYyTHUX
y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATHUSAMU: MaTpuia 2x2 u 3x3, ompeaenurtens
MaTpPHUIIbI, TEOMETPUUECKHUI CMBICIT OTIPEACTUTEIS;

— YMeHHe MOJENUPOBaTh PEabHBIE CUTYaIldd Ha SI3bIKE MATEMATHKHU; COCTABISThH
BBIpQXCHUS, YpaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI 1O YCIOBHUIO 3aJauH, UCCIEI0BAThH



IOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUEM armapara anredpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJbTaT; CTPOUTh MATEMATHYECKUE MOJEIN C TIOMOIIBIO T€OMETPUIECKUX
IOHATAM W BEJIWYMH, PEIIATh CBS3aHHBIE C HUMH IPAKTUYECKHUE 3a1a4M; COCTABIATH
BEPOSTHOCTHYIO MOJIEAb W HWHTEPIPETUPOBATH IOJYYEHHBIM pE3yJbTaT, pelarhb
IPUKJIAJHBIEC 33/1a4d CPEACTBAMM MATEMaTHYECKOTO aHalIW3a, B TOM YHCIIE COLUAJIBHO-
HKOHOMUYECKOTO U (PU3HUECKOTO XapaKTepa;

— VYMeHue BbIOMpaTh NOAXOIAIIMM METOJ JUIsl PEUICHHs 3aJauyd; IOHHMaHUe
3HAYUMOCTH MAaTEMaTUKH B H3YYEHUM MPHUPOAHBIX U OOIIECTBEHHBIX NPOLECCOB U
SIBJICHU; YMEHHME PACIIO3HABATh NPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE
NPUBOJIUTH  NPUMEPBI  MATEMATUYECKUX  OTKPBITUA  POCCHMCKOM W  MHUPOBOM
MaTeMaTUYECKONU HAYKH.

Oouwue kKomnemenyuu no npogeccuu 08.01.28 «Macmep omoenounvix
CMPOUMENIbHBIX U OCKOPAMUBHBIX PADON)):

OK 01. BeiOupate crnocoObl pemieHds 3afad MpopecCHOHANBbHON JeATEIbHOCTH
NPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, AaHAJIM3Aa U UHTEPIPETALNU
uHhpopmanuu, ©  UHQOPMALUMOHHBIE  TEXHOJOTMM Ui  BBIIOJHEHHS  3a4ad
1po(hecCUOHATIBHOM e TENbHOCTH

OK 03. IlnanupoBaTh U peaqu30BbIBATH COOCTBEHHOE MPOGECCHOHANBHOE H
JUYHOCTHOE PAa3BUTHE, NPEANPUHUMATENBCKYIO JEATEIbHOCTh B IMPO(PECCHOHATBHON
cdepe, UCMONIB30BaTh 3HAHUS MO (PMHAHCOBOM TPAaMOTHOCTH B PAa3JIMYHBIX >KU3HEHHBIX
CUTYALMIX

OK 04. D¢ dexTuBHO B3aUMOIECTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMaH/IE

OK 05. OcymectBisaTe yCTHYHO M NUCBMEHHYKH) KOMMYHHUKAI[MIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEN COLUATBEHOTO
U KyJIbTYPHOT'O KOHTEKCTa

OK 06. IIposBISTh TPaKIaHCKO-ATPUOTHUYECKYIO MO3UIHUI0, JAEMOHCTPUPOBATh
OCO3HAaHHOE MOBE/ICHNE Ha OCHOBE TPATULMOHHBIX OOIIEUEIOBEYECKUX [IEHHOCTEH, B TOM
YHUCJI€ C YYETOM TapMOHM3alMd MEKHALUHMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOILIECHHH,
OPUMEHSTH CTAaHAAPTHI AHTUKOPPYHIITMOHHOTO MOBEICHUS

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepeKeHuIo,
OPUMEHATh 3HaHWs 00 M3MEHEHUHU KIuMaTa, NMPUHIUIBI OEpeXIMBOrO MPOU3BOJICTBA,
3¢ (HEeKTUBHO AEMCTBOBATH B UPE3BhIUANHBIX CUTYAIUAX

Ilpogpeccuonanvnvie komnemenyuu no npogpeccuu 08.01.28 «Macmep
OMOEIOUHBIX CHIPOUM ETIbHBIX U 0CKOPAMUGHBIX PAOOM):

- BBIIIOJTHCHUC IITYKATYPHBIX U JICKOPATUBHBIX pa60T:



I1IK 1.1. BeInoaHATE IITYKATypHbIE paOOThI IO OTAEJIKE BHYTPEHHUX U HAPYXKHBIX
IIOBEPXHOCTEN 3/TaHUUN U COOPYKEHUM.

[1IK 1.2. BeinonHATh pabOThI MO yCTPOMCTBY HAJIMBHBIX MOJOB M OCHOBAHHUM MOJ
TIOJIBL.

- BBIIIOJIHEHUE MAJIAPHBIX U JEKOPATHBHO-XYI0KECTBEHHBIX PadoT:

[IK 2.1. BeIMOAHATH MOATOTOBUTENbHBIE PaOOTHI MPU MPOU3BOACTBE MAIIIPHBIX
paboT MpHU OTAEIKE MOBEPXHOCTEN 31aHUN U COOPYKEHUHU.

I[IK 2.2. BpimonHATh paboThl MO OKPAIIMBAHWIO M OKJIEHBAHHUIO OOOSIMU

MOBEPXHOCTEH Pa3TMIHBIMU CITIOCOOAMHU.



2. ®OHJ OLEHOYHBIX CpeaCTB 1Ji BXOAHOI'0 KOHTPOJIHA

BxoaHolt KOHTPOJIb COCTOMT W3 3a/JaHUM, YaCTHYHO B3STHIX M3 OTKPHITOrO OaHKa
OI'D u BIIP no marematuke. Ha BhINoOJIHEHUWE 3aJaHUM BXOJHOTO KOHTpPOJIS gaercs 1
aKaJieMU4YeCcKui yac (45 MUHYT).

BxoH0# KOHTPOJIb COCTOUT U3 2-X YacTel: 00s3aTeIbHON U JTOMOJHUTEIBHOM.

OO0s3aTenpHas 4acTh COJECPXKUT 3aJIaHUS MUHHUMAJIBHOTO 0053aTEIBbHOTO YPOBH,
JIOTIOJTHUTEJILHAS YacTh — 00JIee CJIOJKHBIE 3aJaHus.

[Ipn BEIMOMHEHWM 3adaHWii TpeOyeTcs TPEICTaBUTh XOJ PEIICHUS € YyKa3aTh
MOJIYYCHHBIM OTBET. [IpaBWJIBHO BBIMOJHEHHOE 3aJaHWE W3 00S3aTeNbHON YacTu
OIICHUBAETCS B OJWH Oayll; MPaBUIBLHOE BBHITIOJHEHWE 3aJaHWA JTOMOJIHUTEIHLHON YacTh
onieHuBaercs 3 Oayutamu WM 1-2 Oayutamu 3a YaCTUYHOE pELICHUE.

baibl, nosiydeHHbIE 32 BCE BHINIOJIHECHHBIC 3aJJaHUSI, CYMMUPYIOTCSI.

IlIkana nepesooa 6an106 6 ommemku no NAMUOAIILHOU cUCmeEMe

Ommemka Yucno oannos,
Heoo0xo0umoe 01 NOAYy4eHUs1 OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

OopazoeamenvHule pe3ynvmamal, NOOEHcaujue nposepke (3a1emeHmot):

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

3aoanus 6x00H020 KOHMPOA

Qo0s13aTesibHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPAGUIbHBIIL OMEEeM U3 Yembvlpex
npeod10HCeHHBIX.
1. (1 6amn) Packpoiite popMyy COKPAIEHHOTO YMHOKEHUS a2-b?;
A) a2-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [1nomaae TpeyrojibHUKA BRIUUCSETCS 1O (OpMYyJIE:
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 cleayromyx rces 3aKmodeno Mexy uncaamu 17 u 8 .

A)0,4;5)0,5;B)0,6; 1) 0,7



4. (1 6amn) Hausl rpadpuku pynkumii. Kakas popmMyna coorBeTcTByeT rpadguky 3):

1) - 2) | 3)

o 11 ol 1 o[ 1

9

X;T) y=x+3.

1
=—-x—06 _ 2
a2 5y =% —8x+ll;B)y

Ilpu evinoanenuu 3ad0anuii 5-8 3anumiume x00 pewieHus U NOJYYEHHbLI Oneem.
I 11

5. (2 6amta) Beraucnure 2 9

6. (2 6amna) Pemure ypasaenue X2-7x+10=0. Ecau ypaBHeHHEe MMeeT 60Jiee OJHOTO
KOpHSI, B OTBET 3aMUIINTE MEHBIIIHNI U3 KOPHEH.

7. (2 6anna) [1nomanb 3eMellb KPECTHIHCKOTO XO34MCTBA, OTBECHHAS MO/ MOCAAKY
KYCTapHUKOB U IIBETHUKOB, COCTABISIET 24 ra U pacipenesieHa MeK/y HUIMHU B OTHOIIICHHUH
5:3. CKOJIbKO TEKTApOB 3aHUMAFOT [IBETHUKH?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD penut ero cropony AD Ha
orpe3ku AH=2 w HD=32. Jlnaronans napasmenorpamma BD pasna 40. Haitnure
IO MapajljiesiorpaMma.

JdonoHuTEeIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumume Xx00, 000CHOGAHUE peUIeHUA U
NOIYYEeHHbLI Omeem.
9. (3 6anmna) Pp16010B MPOILTBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
10 TEYCHHIO PEKH, 3aTeM OPOCHII SIKOPh, 2 Yaca JIOBUJ PHIOY U BEpHYJICS 00paTHO uepes 5
4acoB OT Hayajia myTemiecTBusi. Ha kakoe paccTosiHME OT MPUCTAHU OH OTIUIBLI, €CIIU
CKOPOCTh TCUCHUS PEKH paBHA 2 KM/, a COOCTBEHHAs] CKOPOCTH JIOJAKU 6 KM/4?

TAJIOHBI OTBETOB:

Howmep
3a/1aHUA

OTtBer b b B A 2,7 2 9 816 8




3. ®OoH/ OLIEHOYHBIX CPEJACTB ISl TEKYIIEro KOHTPOJIS

Tekymuii KOHTPOJIb ITPOBOAATCS BO BPEMs ayAUTOPHBIX 3aHATHM 10 MATEMATHKE B
COOTBETCTBUHM C Y4EOHBIM IJIaHOM U paboueit mporpammbl OY .12 «MaremaTuka» mo
BCEM paszaenaM IporpamMMmbl. Tekylmuil KOHTPOJIb COCTOMT M3 JBYX 4YacTei:
TEOPETUYECKOM M TPaKTUUYECKOM. [Ipr 3TOM CTyIEHTHI ITOIY4YarOT JIBE OTMETKH.

TeopeTndeckast 4acTh MPOXOJUT B (OPME YCTHBIX OTBETOB: CTYJICHTHI BBITATHBAIOT
MATh KapTOUYEK C BOIPOCAMH, JAIOT IOJHBIA OTBET (CO CIHCKOM BOMPOCOB CTYJICHTHI
3HAKOMSITCSl B HaUajie U3y4eHUsl pasjena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocyl
«3» (y008.) 3

«4» (xopowo) 4

«5» (omauuno) 5

3agaHus MPAKTAYECKOM dYacTu (KOHTpPOJIbHBIE pPaOOThl) YacTUYHO B3ATHl U3
otkpsiToro 6anka EI'D u BIIP no matemaruke.

Ha BblIloIHEHHE KOHTPOJIBHOM pabOTHI 0 MaTeMaTHKE JaeTcs | akaJieMUYecKHil yac
(45 MuHyT).

KontponbHasg paboTta coctouT ux 2-X yacteid. B mepBoil yactu mnpenjaraercs
BBINIOJIHUTh 4 3a/laHus - BBIOpaTh NpPaBWIBHBIA OTBET M3 YETHIPEX MPEIIOKEHHBIX. Bo
BTOPOM YaCTH MpEJIaraeTcsl BHIIOJHUATH 6 3a1aHUI - 0POPMHUTH XOJ PEIIEHUS U 3alNUCaTh
NIOJIYYECHHBIA OTBET.

3a mnpaBWIbHOE BBINOJIHEHHWE JHOOOr0 3aJaHUsl NEpBOM dYacTh oOOydaromuics
noyiyqaet ojuH Oanna. [IpaBuibHOE BBITIOJIHEHHE 3aJaHU BTOPON YacTH OIEHUBAETCS 2
Oaytamu v 1 GaioM 3a YaCTUIHOE PEIICHHE.

basisl, mosry4eHHbIE 3a BCE BBINOJIHEHHBIE 3aaHU1, CYMMHUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno o6annoe,
Heo0xo0umoe 0711 NOJIYYeHUss OMMEMKU
«3» (y008.) 8-10
«4» (xopowo) 11-13
«J3» (omauyHo) 14-16




3.1 IIpamevle u narockocmu 6 npocmpancmee

Oopaszosamenvhvle pezynomamal, noodaexcauwjue nposepke (31emenmot):

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

wp e

4.

TeopeTnyeckne BONMPOCHI:
Chopmynupyiite Teopemy [Mudaropa.
[lepeuncnure OCHOBHBIE (PUTYPHI B MPOCTPAHCTBE.
[lepeuncnure criocoOb! 3aaHMsI TNIOCKOCTH.
[Tponomkure Teopemy: «Ecnu ogHa ©W3 JBYX MapajljIeIbHBIX MPSIMBIX

MNCPICHINKYJIAPHA IINIOCKOCTH, TO...».

5.

HpOIIOJDKI/ITC TCOPCMY: «Ecmn ABC IMapaJlJICJIBHBIC IINIOCKOCTH IICPCCCKAIOTCA

TPEThEW, TO...».

6. Cdopmynupyiite onpenesieHue AByrPaHOro yria.

7. CdopmynupyiiTe onpeaesieHne TPEXrpaHoro yria.

8. PackpoiiTe NOHATHE «YTOJ MEXIY IPSIMBIMID.

9. [IepeuncirTe B3aMMHOE PACIIOJIOKEHHUE IBYX IPSIMBIX B IIPOCTPAHCTBE

10. Kaxkwue nmpsiMble Ha3bIBAIOTCS MapauieIbHBIMU B IPOCTPAHCTBE?

11. Kaxue npsiMble Ha3bIBAIOTCA CKPEIIMBAOIIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBaIOTCS NEPIEHANKYISIPHBIMU B IPOCTPAHCTBE?

13. IlepeurciuTe B3aUMHOE pACIOJIOKEHHWE MPSAMOM U IUIOCKOCTH B
IIPOCTPAHCTBE.

14. PackpoiiTe NOHITHE «YTOJ MEXIY NPSIMOU U MIOCKOCTHIOY.

15. PackpoiiTe NOHATHE «apaNIETbHOCTh NPSAMON U TIIOCKOCTHY.

16. PackpoiiTe MOHATHE «IIEPIEHANKYISIPHOCT IPSIMOM U TIIOCKOCTH.

17.  Ilepeuncnaute B3aUMHOE PACIIONIOKEHHUE JBYX IUIOCKOCTEN B MPOCTPAHCTBE.

18. PackpoiiTe MOHATHE «YTOJ MEXAY TUIOCKOCTSIMI.

19. PackpoiiTe MOHATHE «TapAIETFHOCTh TIOCKOCTENY.

20. PackpoiiTe IOHATHE «TIEPIEHIANKYISIPHOCTD IMJIOCKOCTE.

21. Kak HaliTH pacCTOSTHME OT TOYKH JI0 MPSMOii?

22. Kak HaliTu pacCTOSIHUE MEXY MPSAMbIMU?

23.  Kak HaliTu paccTosiHuE MEXKIY MIOCKOCTIMU?

24. Ilponmomxure onpenenenue: «llepneHIUKyIsp — 3TO. .. ».

25. IIponomxute onpenenenue: «HakimoHHas — 3To...».

26. IIponmomxure onpenenenue: «lIpoekius HAKJIOHHON — 3TO...)».

27. Ilepeuncnure CBOWCTBA MapaIeIbHOTO MTPOCKTUPOBAHMS.

28. IlpuBenure mpruMepbl CAMMETPHI Ha INIOCKOCTH B IPUPOJIE, UCKYCCTBE,
apXUTEKTYpE.

29. IlpuBenute npuMepbl CAMMETPHUI B IPOCTPAHCTBE B MPUPOJIE, UCKYCCTBE,
apXUTEKTYpE.

30.B yeM oTiHMUMe MOHATHE «JIBUKEHUE» OT MOHSATUS KITOBOPOT»?



KourpoabHast padora
Oo6s13aTeIbHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaAsUIbHBIIL OMEEM U3 Yemblpex

nPeOI0HCEHHBIX.
1. (1 6amm) PacmudpyiiTe KpaTkyro 3anuch: a€ f.

A) ToYka a MPHHAIICKHUT IUIOCKOCTH f; B) Touka a mpuHamiIexuT mpsmoi f§; B)
npsiMasi & IPUHAJICKUT MIIOCKOCTH [; ') mpsimast a mepecekaeT MmIOCKOCTh 5.

2. (1 6amn) IMpsmeie AB u CJ] ckpernuBarotcs. Kakoe pacmnosioskeHre UMEIOT TpsIMbIC
ACu BJI?

A) napannenshsie; b) nepnenaukynspusie; B) ckpenuatotes; I') nepecexarorcs.

3. (1 6amn) [Tnockoctn a u f umerot 1 o6y Touky. KakoBo nx B3auMHOE
pacroyioKeHue?

A) napaimensHsl; b) nepecekarorcs o npsmoii; B) coBnanarot; I') ckpermmBaroTcs.

4. (1 6amn) Ecnu npsimasi, mpoBeieHHAas Ha IIOCKOCTH Y€Pe3 OCHOBaHUE HAKJIOHHOM,
NEPHEHANKYJIIPHA €€ MPOEKIINH, TO OHA. ..

A) nepneHUKYJIsIpHa U caMOil HAaKJIOHHOM; b) mapaiensHa u camoi HaKJIOHHOM; B)
CKpEIIUBAeTCs ¢ HAKJIOHHOM; [') meprieHIuKyIsipHa OCHOBAHUIO HAKJIOHHOM.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOJY4EeHHbLIL OMEem.

5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepenrny M npoBeieHbl apajljiebHbIE
MpsMBIE, TIEPECEKAOIINE HEKOTOPYIO TNIOCKOCTh B ToOukax Ai, B1 m Mj. Haiinure nnuny
otpeska MM;j, ecim oTpe3ok AB He mnepecekaeT IUIOCKOCTh M eciu AA1=6,8cM,
BBi=7,4cm.

6. (2 6amna) Ipsmeie AC, AB u AJ] momapHo neprneHanKyaspHbl. Haliqute oTpe3ok
CI, ecmu AB=5 cm, BC=13 cm, AJI=9 cwm.

7. (2 6amra) M3 ToYKM K TJIOCKOCTH IPOBEACHBI JBE HaKJIOHHBIC. Halimure mIMHBI
o01IIero MepneHAuKyJapa, €CId TMPOEKIIMH HAKIOHHBIX OTHOCSTCS Kak 2:3 W JJIUHBI
HAKJIOHHBIX PaBHBI 23 cM 1 33 CM.

8. (2 6amna) Haweptute ky0 ABCJIIA1B1Ci/l1. IToctpouts Touky KEAB, Touky
MeI1:C, otpezok PEEA1B;C;.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8
3a/IaHUs

OTBer B B b A 7,1 15 9 -




3.2 Koopounamut u eekmoput

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):

JIPG 1, IP6 9, JIPG 11, JIPG 12, JIPG 13.

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

Teopernueckue BONNPOCHI:
N3 yero cocToUT NpsIMOYroJibHAs CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?

Ecnu To4ka JIEKHUT B INIOCKOCTH XY, KaKast KOOPAMHATA y HEe HyJieBas?
[IpuBenuTe npuMep KOOPAUHAT TOUYKU A, KOTOpas JEKUT HA OCH Z.
Packpoiite noHsATHE «BEKTOP».

Kak HaliT KOOpAMHATHI BEKTOpa?

[lepeuncnure 1 pacCKpONTE MPABUIIA CIIOKEHUS BEKTOPOB.

Kakune BEKTOpBI HAa3bIBAKOTCSA KOJUIMHEAPHBIMU?

Kakue BeKTOpBI Ha3bIBatOTCS MEPIEHANKYISIPHBIMU ?

Yemy paBHO CKAIPHOE MTPOU3BEAECHUE BEKTOPOB?

Kak HaliTu BEKTOPHOE NTPOU3BEIEHUE BEKTOPOB?

Yemy paBeH yroa MeXIy BEKTOpaMu?

[IpuBenuTe npumep MaTpULbl 2X2.

[IpuBenuTe npumep MaTpuubl 3x3.

©oOoNOOAEWNE

ol
wmn ko

KourpoJabHast padora

Qo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNpPAGUIbHBIIL Omeem U3 Uemvlpex

npeod10HCeHHBIX.

1. (1 6amn) Hausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 Hux
JIeXKaT Ha KOOpAMHATHOUN mipsiMmoit Oy?

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

2. (1 6amn) Kakue u3 BexTopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) sBastorcs
€IUHUYHBIMU?

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

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

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

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpeska
sBisieTcs Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI OMeen.

5. (2 6anna) {ansl BexTops! a(-6,0,8) , B(-3,2,-6). Haitnute ckansipHOE MPOU3BEICHUE
BEKTOPOB.

6. (2 Oamwia) Ilpm kakux 3Ha4YeHHAX 71 BeKTOpel a (4,m,2), B(1,2,n)
NePICHUKYIISIPHBI?)



7. (2 6amna) anel BekTophl a(-6,0,8), B(-3,2,-6). Haiinure KOCHHYC yTriia MEXIy
BEKTOPAMHU.
8. (2 6amna) okaxuTte, 4yto yeTbipéxyroapHuk ABC/I aBnsercs pomOoM, eciu:

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

JlonoJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3aoanua 9 3anuwiume Xx00, 000CHOGAHUE PEUWIEHUA U
NOJIyY4eHHbLIL Omeent.
9. (3 Gamna) Ilnan yvacTka ISl CTPOMTENBCTBA TMPEACTABICH HAa KOOPJIUHATHOM
miockocTy. Haiiaure momanp yyactka (4eThIpEXYToJbHUKA), BEPUIUHBI KOTOPOTO UMEIOT
KOOpIHHATHI (8;0), (10;8), (2;10), (0;2).

10
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ITAJIOHBI OTBETOB:

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

Or1Ber B B A B -30 -1 -3/7 - 68




3.3 Ocnoevl mpuzonomempuu. Tpuconomempuueckue pynkuyuu

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):
JIP6 1, JIP6 3, JIPG 5, JIPG 14.

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

Teopernueckue BONNPOCHI:

1.  UYemy paBeH yroia B OAMH paauan?

2. B kakux 4YeTBepTAX TPUTOHOMETPUYECKOrO Kpyra QYHKIUS y=sinx
IPUHUMAET MOJIOKUTENIbHBIE 3HAUECHNUs?

3. B kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra QYHKIHMS y= COSX
IPUHUMAET OTPULATEIbHBIE 3HAUCHUS !

4. [Tponomxkure onpeneneHue: «CHHYC OCTPOro yriia — 3TO...».

) [Iponomwxkure onpeneneHue: «Kocunyc ocTporo yria — 310...».

6. [Iponomwxkure onpeneneHue: « TaHreHe ocTporo yria — 310...».

7 CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKAECCTBO.

8 Yemy paBHO mpousBeaeHHE (gX*Ctgx?

Q. Yemy paseH Sin(2x)? ChopMynupyiiTe mpaBUIO BEIYUCICHUS.

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

11. Ilepeunciure TPUrOHOMETPUUYECKHE PYHKIIUHU, YKAKUTE UX TICPUO/IBI.

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

13. emy paBeH nepuon GyHKIIUU y=cos(Xx/4)?

14. Omnpenenure 061acTh 3HaUCHUA PyHKITUU y=3c0s(5X)?

15. Ilepeuncnure criocoObl penieHUs TPUTrOHOMETPUYECKUX YPABHEHHM.

16. PackpoiiTe aiaroputM pemieHus  OJHOPOJHBIX  TPUTOHOMETPUUYECKHX
YPaBHEHUM NIEPBOTO NOPSAKA.

17. PackpoiiTe aiaroputM pemieHuss OJHOPOJHBIX  TPUTOHOMETPUUYECKHUX
YPaBHEHUN BTOPOTO MOPSIIKA.

KourpoabHast padora
OQo0a3aTeapHad YACTh
IIpu pewenuu 3a0anuit 1-4 3anumiume nNPABUIBbHBIIL OmMEem U3 Uemuvlpex

npeod10HCeHHBIX.

1. (1 6amm) B AABC sinCZQ—E. Kakast u3 cropon siBisiercs runorenyszoii AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) Yriom Kakoi yeTBepTH siBisieTcst yros 0=400°7?
A)L; B) I1; B) II; T) V.
3. (1 6amn) Kakue u3 QyHKIM SABASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amn) Kakue u3 uncen sBASIOTCS KOPHEM YPaBHEHUS COS X = %?
27

T[' —E' :E' =
A)X—E,E)X 3,B)x 2,1“))( 3



Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHBLI OMeent.

5. (2 6amna) Beraucmure: sin% + C0S g

. V2 . V2
6. (2 6amna) HaiiguTe 3HaUeHNE BBIPAKCHHUS 4arccos7 - 4arcsin(— 7)

7. (2 6aimma) Jlokaxure TOXACCTBO: 2sin(m/2+a) + cos(m — a))= cosa.

8. (2 6amna) Pemmre ypaBnenue: Sin® x - 4 sin x + 3 =0.

JdonoaHuTeIbHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anuwmume Xxo00,
NOJIYY4eHHbLIL OMeent.

9. (3 6anna) Pemmre cucteMy ypaBHEHUM .
X+y=m
sinx+ siny = 2.
ITaJIOHBI OTBETOB:

000CHOBaHUE pewienusn u

Homep 1 2 3 4 5 6 8 9

3aJaHHusA

OtBer b A B b 1 2n =+ 2mn, | G+ 2m; S+
ne Z 2mn),

ne Z




3.4 Ilpou3eoonasn pynkyuu, ee npumenenue

Oopaszosamenvhvle pe3ynomamel, noodaexcauwjue nposepke (3i1emenmot):
JIP6 1, JIPG 4, JIPG 6, /IPG 14.

NPy 1, APy 6, 1Py 7, APy 8, APy 9, APy 10, APy 11, Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Teopernyeckune BONPOCHI:

[Iponomxute onpenenenue: «llocnenoBaTenbHOCTD — 3TO. .. ».
[TpuBeauTe npumep apupMeTHIECKON IPOrPECCUHN.
[IpuBenuTe NpuMep reOMETPUIECKON POrPECCUH.
[TpuBeauTe npumep 6€CKOHEYHO yOBIBAIOIIEH Fr€OMETPUUYECKON TPOTrPECCHH.
[Iponomwxkure onpenenenue: «IIpousBogHas — 310...».
Packpoiite reoMeTpru4eCcKruii CMBICI ITPOU3BOIHOM.
[Iponomwkure onpenenenue: «KacarenpHas — 3T0...».
Packpoiite ¢huzndeckuit CMbICI TPOU3BOAHOM.
[lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOTHBIX.

10. UYemy paBHa mpou3BOJHAs CTEMICHHON (QYHKITHH?

11. Yemy paBHa nIpOW3BOAHAS MPOU3BEIACHHUS?

12. Yemy paBHa MpOU3BOAHAS YACTHOTO?

13. Uemy paBHa mpou3BOAHASA CIOXKHOU PyHKIIUN?

14. CdopmynupyiiTe npu3HaK BO3pACTaHUS (PYHKIUU.

15.  Cdopmynupyiite npusHak yobIBaHUS (QYHKIIUU.

16. CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (DYHKITUH.

17. CdopmynupyiiTe npu3HaK TOYKM MUHUMYMa (QYHKIIHH.

18. CocraBbTe aUropuTM pEIICHHs 3a7a4 Ha HAXOXJIEHHS HauOOJIBIIETO U
HAWMEHBIIIETO 3HAYCHUS (PYHKIIUU HA OTpe3Ke?

19. CocraBbTe ajarOpuTM HCCICIOBAHHS M TIOCTpOCHMs Tpaduka (QyHKIHH C
TTOMOIIBIO POU3BOJHOM.

20. Kak HaiiTu BEpTUKAIBLHYIO ACUMIITOTY Tpaduka GpyHKmun?

CoNoaRrLOdE

KourpoabHast padora
OQo0a3aTepHad YaCTh

Ilpu pewenuu 3a0anunt 1-4 3anuwiume nPAGUILHBIIL OM6Eem U3 Yemblpex
npeod10HCeHHBIX.

1. (1 6amn) Yemy paBHa npon3BoaHas (GyHKIHUH y=COS°X?

A) y'=-sin*; B)y'=-2sin*x; B)y'=-2cos x sinx; I') y'=2cos Xx.

2. (1 6amn) Mo xako# u3 GopMyI1 BEIYUCISIETCS] MPOU3BOIHAS TTPOU3BEICHUS?

A) (b =u v B) () =uviuv’s B) () = S5 s T(Re(0) =F (200)*2 ().

3. (1 6amn) Pemmre ypaBuenue f'(x)=0, ecmu f(x)=3x? — 6x +4. BriGepure oTBeT.

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

4. (1 ©oamn) Ha pucynke wuzoOpaxkeHn rpaduk mnpousBoanoit ¢ynkuuu f(X),
onpenaeneHHo Ha uHTepBaje (—10; 8). Halinure koam4yecTBO Touek MakcuMyMa (yHKITUU

f(x) na otpeske [—9;6].




=Y

A)5;b5)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anumwiume x00 pewieHus U NOJAYYEHHbLI ONEem.
5. (2 Oamnma) MarepuanapHas TOYKAa JIBMDKETCS MPSAMOJIMHEHHO II0 3aKOHY

x(t) = —r* 61" — 4%+ 51 =5 (rme X— paccTostHue OT TOYKM OTcueTra B MeTpax, t—
BpeMs B CEKyHJaX, M3MEpPEHHOE C Hadana JBrokeHus). Halimute ee ckopocTh (B M/C) B
MOMEHT BpemeHu ! = 3 C.

6. (2 6amta) Ha pucynke n300paxén rpaduk ¢pynkuuu Y = f(X) 1 kacarenbHas K HeMy

B TOYKe ¢ abcuuccont Xo. Halinute 3HaueHne npousBoaHor ¢yHkiuu f(X) B ToUke Xo.
YA

laid

(x—2)(x+3) >0
(x—8)

8. (2 6anna) Uccnenosats Gynkuuio f(x)=x> — 3X U HOCTpOUTH €& rpaduk.

7. (2 6anna) Pemmre HepaBEHCTBO:

JlonmoJIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusn 9 3anuwume Xx00, 000CHOGAHUE peUIeHUA U
NOJIy4eHHbLI Omeent.

9. (3 6amma) dupme «CamaoBoa» BBIICIAIOT y4acTOK 3eMJu Iniomaasio 100 M2,
[IpennararoT 4yeThlpe ydacTKa pas3HbIX pa3MmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit
y4acToKk 0a00put aupektop ¢upmbl «CagoBoa», yUWTHIBas, 4TO HEOOXOauMO Oyner
MOCTaBUTH 3a00p IO MEPUMETPY?

TAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OTtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)




3.5 Muozozpannuku u mena spauieHus

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):
J1P6 1, IP6 6, JIP6 9, JIP6 10, Z1P6 11, JIPG 12, ZIP6 14.

APy 1, APy 12, 1Py 13, 1Py 14, APy 15, IPy 16, 1Py 18, JIPy 19.

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

Teopernueckne BONPOCHI:

[Iponomxute onpeaeneHue: «MHOTOrpaHHUK — 3TO. ...
[Iponomxute onpenenenue: «lIpuzma — 31o...».
[Iponomxkure onpenenenue: «lIpsMoyroapHbIil napawienenumnes — 310. .. ».
[Tponomxure onpenenenue: «Ky6 —3to...».
[Iponomxute onpenenenue: «llupamuga — 370...».
CdopmynupyiiTe CBOMCTBO O MPOTUBOJICKAIUX IPAHAX MapajuieenuIe/a.
CdhopmynupyiiTe CBONCTBO O IMAroHaIsX Napajieaenuneaa.

8. CdopmynupyiiTe CBOMCTBO O JMaroHald M JIMHEHHBIX pa3Mepax
IPSIMOYTOJIBHOTO Mapajuiejenunesaa.

9. Kaxkast mpu3Ma Ha3bIBaeTCs NpAMON?

10. Kakas nmpu3ma Ha3bIBaeTCs MPaBUIIbHOM?

11. PackpoiiTe NOHATUE «IIpaBUIIbHAS TUPAMUIA».

12. Yo Takoe anodema mpaBUIBLHON MUPAMHUIBI?

13. B dyem oTnuuMe MONHON MOBEPXHOCTU MPHU3MBI OT TOJHOW MOBEPXHOCTU
MIAPaMHJIBI?

14. CdopmynupyiiTe TeopeMy O BBIYMCICHHMH OOKOBOW MOBEPXHOCTH MPSAMOU
PU3MBI.

15. Cdopmynupyiite TeopeMy O BBIUUCICHHMM OOKOBOM  MOBEPXHOCTH
PaBUIBHON MUPAMUJBI.

16. HazoBute npenMeTsl U3 Bamiel npodecCHOHANTBHON IeATEIbHOCTH, KOTOPHIC
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. Kakue MHOTOrpaHHUKM  HasbIBalOTCA  mpaBwibHbIMU?  Ilepeunciure
IIpaBUJIbHBIE MHOIOTPAaHHUKH.

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

19. IIpomomxure onpeneneHue: «Konyc — 310...».

20. IIpomomxwute ompeneneHue: «YCEUEHHBIH KOHYC — 3TO...».

21. TIpomomxwute onpenenenue: «Illap —3T10...».

22. Yro sBnseTCA BBICOTOM YCEUEHHOTO KOHYca?

23. Yto sBNSETCS OCEBBIM CEUYEHHMEM IIWIIMHJpPA, KOHYCAa, YCEUEHHOTO KOHYca,
miapa?

24.  TlepeuncnuTe eAMHUIIBI U3MEPEHHUS TUIOMIAINA, 0ObeMa.

25. Yemy paBHO OTHOUIEHUE IUIOIIAJEH MOBEPXHOCTEH MNOMOOHBIX QUTYp B
IIPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (PUTYP B MPOCTPAHCTBE?

27. HazoBute nmpenMeTsl U3 Baiei mpodecCuOHATBHON JEATeIbHOCTH, KOTOPhIC
UMEIOT (OPMBI TEJT BpaLCHHUS.

No o~ WNME



KonrtpoJsbHas padora
Oo0si3aTeJibHAS YACTh
Ilpu pewenuu 3ad0anuini 1-4 3anuwiume npasuIbHLLL OmMEem U3 UemMbIpex
nPeOI0HCEHHBIX.
1. (1 ©Oamn) B kakux eguHUIAX U3MEPSETCs IUIOMAJb IOBEPXHOCTH
MHOTOI'paHHHKA?
A) B rpanycax; b) B meTpax; B) B kBagpatHbix MeTpax; ') B AByrpaHHBIX Ipagycax.
2. (1 6ayn) ITnomanbk OOKOBOM MOBEPXHOCTU MPU3MBI BEIYHUCIISETCS 110 (hOpMYJIE:
A) S=Ss0x + 2 Soci-; B) Seox =Pocu™H; B) S = Bgox + S Socu; I') S60k =2P,c*H.
3. (1 6amn) Yro siBiIsIeTCS OCEBBIM CEYEHHEM YCEUEHHOTO KOHYyca?

A) paBHOOeIpeHHBIN  TpeyrosbHUK; b) paBHOOeApeHHass Tpaneuus; B)
IPSIMOYTOJIBHUK; [') MpsSIMOYyTOJTbHAS TpareIusl.
4, (1 Oamn) Kakas ¢urypa mnosydaeTcs TIpH BpalICHUH MPSIMOYTOJBHOTO

TPEYTOJbHUKA BOKPYT OJIHOIO U3 CBOUX KATETOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennas nupamua.
Ilpu eévinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHusA u NOJIYUEHHbLIL OMeEem.

5. (2 6anna) PeOpo ocHOBaHUS MPaBUIILHOW TPEYTroiabHOW NMUpaMuibl 3 M, anodema
6Mm. HalinuTe momiaab OOKOBOM MOBEPXHOCTU MUPAMUIBI.

6. (2 6ama) Jluaronanb Kyba paBHa 588. Haiinure ero oobem.

7. (2 6amna) IIpAMOYTOIBHUK CO CTOPOHAMH 8CM U 3CM BpalllaeTcs BOKPYT OOJIbIIEH
croponbl. Halimute oObeM, momanau OOKOBOM M IMOJHON MOBEPXHOCTEH MOTyYEHHOTO
Tena.

8. (2 6anmna) BelyucnuTh MOBEPXHOCTh KPOHBI KYCTapHUKA, HMEIOUIEro (GopMy IIapa
paguyca 0,5 M. B oTBeT 3anummre 4ucio, ACICHHOE Ha 7.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8
3aJaHUus
OTBer B b b A 27 2744 | T2 =, 1
48 t;
64 1t




3.6 Ilepsoobpasznan pynkyuu, ee npumenenue

Oopa3zoseamenvhble pe3ynvmamot, noo1eHcawue nposepke (InemMeHnbl):

JIP6 1, IPG 4, JIPG 6, ]IP6 14.

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

Teopernyeckue BONPOCHI:
[Mponomxute onpenenenune: «Pynknus F(X) Ha3pIBaeTCS ... ».
PackpoiiTe reoMeTpu4eCKUi CMBICI ONPEIETIEHHOr0 HHTErpaa.
[Iponomxure onpenenenue: «KpuBoamHenHas Tpaneuus — 3T0...».
Cdhopmynupyiite popmyny Herorona-Jleibouuia.
B uem 3akmrogaeTcst oOmuil Bu BCEX MEPBOOOPA3HBIX?
[lepeunciure npaBuia BEIYUCICHUS HHTETPAJIOB.

ook wbdE

KonTpoJsbHasi padora
Oo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPAGUIbHBIIL Omeem U3 Uemvlpex

npeod10IHCeHHBIX.

1. (1 6amn) Jna xakod wu3 ¢ysxkmuid ¢Qyskmus  F(x)=x3-3x?+1  gBnsercs
nepBoOOpa3HOi?

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

2. (1 6amn) [lana pynxmus f(x)= 3x*+1. YUemy pasna F(1)

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

3. (1 6amn) O6muMi BUI BCeX MepBO00Opa3HbIX s f(X)=SIiNX?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6aur) Berunciure onpeieeHHbIit nHTETpAT [ 12 xdx.
A)-1;b)1;B)-15;T)15.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 pewieHus U NOJYYEHHbLI OMeem.

5. (2 6amna) Ssnsercs nu F(x)=x3-3x+1 nepsooOpasHoii misg Gpynkumu f(x)=3(x>-1)?

6. (2 6amma) 3amaiite nepsoobpasHylo F(x) ans ¢ymkuum f(x)=3x2-2x, eciau
U3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6anmnma) Ha pucynke m3oOpaxken rpaduk ¢ynkuun Y=f(X), onpenenéunoi na
untepsaie (—3; 11). Haitnure naumenbinee 3HadeHue Gpynkuuu f(X)Ha otpeske [2;9,5].

e | ¥ = fix)
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8. (2 6aﬁna) Ha pucynke wu3oOpaxkeH rpapuk HekoTtopor Qynkuuu Y=Ff(X).

3, 1

. 5
[1o/b3ysICh PUCYHKOM, BBIYMCIIUTE ONIPEIEEHHbBIA MHTErpa [ S (x)dx.
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JlonmoJIHUTEJIbHAS YaCTh
Ilpu evinonnenuu 3adanusn 9 3anumiume Xx00, 000CHOGAHUE peUIeHUA U
NnOJIYyYeHHbLIL OmEem.
9. (3 Oamna) BplYuCIUTh IUIONMIAJIb 3€MEJBHOTO YYacTKa, MEPUMETP KOTOPOTo
orpaHMuuBaroT JuHUM y=0, y=X, Yy=-2x+6. Pemmuts n18yms cmocobamu. Caenarh 4epTex.
ITAJIOHBI OTBETOB:

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

OtBer r A b r a x3-x2+4 -3 12 3




3.7 Cmenenu u kopnu. Cmenennasn pynkyus

Oopa3zoseamenvhble pe3ynvmamot, noo1eHcawue nposepke (InemMeHnbl):
JP6 1, AP6 2, IP6 3, JIP6 5, JIP6 6, JIPG 14.

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

TeopeTnyecKne BONPOCHI:

1. Cdopmynupyiite onpeaesneHne CTelneHHoN QyHKINH.

2. [lepeuncnure CBONCTBA CTENEHHON (PYHKIIMU C IIEJIBIM MTOKA3aTEIEM.

3. [lepeuncnure CBOWCTBA CTENEHU C JICHCTBUTENIBHBIM  IOKa3aTEJIEM.
[IpuBenvTe NpUMEPBL.

4, [lepeuncnure cCBOWCTBA KOPHS HATYpaJIbHOM cTeneHu. [IpuBenure npumepsl

S. Ha uyto HeoOxomumo oOpaTUTh BHHUMAaHUE MPU PEUICHUH HWPPALUOHATBEHOTO
YPaBHEHUS YETHOM CTENEHU?

6. UeMy paBeH KOpEHb YETHOW CTENEHH U3 OTpuLiaTeapHoro uncia’? [lpuseaure
IIpUMEp.

7. Yemy paBeH KOpPEHb HEUETHOW CTENEHUM M3 OTPULATEIBHOrO 4ucia?
[IpuBenute npumep.

8. Ha uyTo cTout 0OpaTUTh BHUMaHUE IPU PEIICHUH UPPALUOHAIBHBIX, APOOHO-

PAalMOHAIBHBIX YPABHEHU Y HEPABEHCTB?

KonTpoJsbHas padora
OQo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume npPAGUIbHBIIL oOmeem U3 Uemvlpex

npeod10IHCeHHBIX.

1. (1 6amn) Mesxay KakuMH JBYMS HATYpaibHBIMH YHCIAMH HAXOAUTCS uncio /19?2
A)19u20;b)2u3;B)18u19;1)3 u4.

2. (1 6amn) Onpenenure KOpeHb ypaBHeHUs X°=125

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

3. (1 6amr) Pacmonoxute B IOpSIKE BO3PACTAHKS YnCa: 2; i/?, V17

A) 2; 35 V17;5) 2; Y17, 3/5; B) 3/5; 2; Y17, 1) V17; 2; /5.
4. (1 6amn) YMHOXKas 9rClia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTCTICHH. .. 7
A) ymnHoxaeM; b) nenum; B) ckinagsiBaem; [') oTHUMaeM.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOY4EeHHbLIL Omeem.
558, 29
a ) . a b

7048

5. (2 6anna) HaliguTe 3HaueHUE BbIpaKEHUS npu a=7.

(VIZ+V8)

y 10++v96

6. (2 6anna) Halinute 3HaueHNE BHIPAXKEHUS T :
7. (2 6amna) PaccrostHre OT HaOMIOAATEN s, HAXOIAIIETOCS Ha HEOOJbIIONH BhICOTE h
KHJIOMETPOB Haja 3eMiIEd, 10 HaOMogaeMoON UM JIMHUM TOPH30HTA BBIYHCISACTCS II0




bopmye [=v 2Rh, riae R=6400 kM — paguyc 3emin. C Kakod BBICOTHI TOPU3OHT BUICH
Ha paccTosiHuM 48 kuaomMeTpoB? OTBET BbIPA3UTE B KMJIIOMETPAX.

vV—=32—x=2.

8. (2 6anmna) Pemure ypaBHEeHHE

JIOMOJHUATEJILHAS YACTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume X00, 000CHOGAHUE pEeUWIEHUA U
HOJIYYeHHbLIL On6ent.
y =Vx
=X

9. (3 6aya) Pemmre rpaduuecku cucteMy ypaBHCHHI: {

ITaJIOHbI OTBETOB:

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

OtBer b I B B 49 2 0,18 -36 (1;1)




3.8 llokazamenvHnas Qynkyus

Oopaszosamenvhule pe3ynomamel, nooaexcauiue nposepke (j1emenmot):

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

JIPy 1, 1Py 5, Iy 6, [IPy 7, JIPy 8, [Py 18, JIPy 19.
OK 1,0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckue BONNPOCHI:

1. Chopmynupyiite ornpeesieHrne moka3aTebHON (QYHKIIUH.

2. [Tepeuncnaure cBOMCTBA OKa3aTEIbHON (DYHKITUH.

3. [lepeuncnure criocoObl pelieHUs! OKa3aTeIbHbIX YPaBHEHUH.

4, ChopmynupyiiTe  mpaBWiIO  peUIEHUS  MPOCTEHIIUX  MOKa3aTeIbHBIX
HEPABEHCTB.

S. B uem 3axnrogaetcs rpaduyueckuii cnocod perieHus: ypaBHeHUM.

6. [IpuBenute nmpumep GyHKIIMOHATHHOM 3aBUCUMOCTH MOKa3aTeIbHON (DYHKITMHN U3
pEATBHOM KU3HMU.

KoHTpoJabHas padora

Qo0a3aTeabHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNPABUIbHBIIL OmMEem U3 Uemovlpex

npednoofcenu blX.

1. (1 6amn) Ilpu kaxkom 3HayeHUU a (PyHKIUS y=a* ObIBa€T Ha Bcell obOyactu
onpeaeacHus?

A)a==; B)a=8,25; B) a=: I') a=V/3.
2. (1 6amn) Ha pucynke uzobOpaxéH rpaduk ¢ynkuumu suma f(x)=a*. Haiigute

3nadenue f(2).
YA

a

fx)=a

T
_

U 1 X
A) 25.; b) 5; B) 32; I') HeT BepHOIro OTBETA.
3. (1 6amn) Oyukuus 3anana GopmyIo: f(x)=(§)x. Yemy paBHo f(-2)?
A)-: B)-4;B) 4 T) V2.

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

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLI Omeemn.
5. (2 6amna) Haiigure kopens ypaBHeHus 3¥2-5*3¥=12



6. (2 6ama) CKOJIBKO LIENBIX PEIIEHNI UMEET HepaBeHCTBO 1 <7%1<49?
- 25—8x—x2

7. (2 6amna) Haliqute TOuky Makcumyma (pyHKITIH y= :
8. (2 6amna) B xonme pacmaga paguoakTHBHOTO M30TOIA €r0 Macca YMEHBIIACTCS IO

m(t) =mgy-27T
3aKOHY ’ rie Mo — HavaibHas Macca U30Toma, t— Bpemsl, MpOLIe/IIee

OT Ha4yaJbHOTO MOMEHTa, | — Mepuoj] noiypacnaga. B HadaibHBIE MOMEHT BpeMEHU
Macca uzorona 184 mr. [lepuon ero mosypacmana cocrabiser 7 MuH. Haitnure, uepe3
CKOJIbKO MUHYT Macca U30Tora OyJ1eT paBHa 23 Mr.

JIOMOJHHUTEJIbHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anuwmume Xx00, 000CHOGAHUE peUIeHUA U
NOJIYYeHHbLIL OMEem.

—2x=0
9. (3 6anna) Pemmre rpaduyecku cuctemy ypaBHEHUI: {ill _ox—
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHUA

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




3.9 Jlozapughmot. Jlozapugpmuueckan pynkuyus

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):

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

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

Teopernueckue BONNPOCHI:

1. Chopmynupyiite onpeaeneHre JorapupmMudecko GyHKINH.

2. [lepeuncnure cBOMCTBA JorapuPmMudeckon PyHKIIUH.

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

4.  Yemy paBeH Jiorapudm npou3BeneHus?

5. Uemy paBeH gorapudm 4acTHOTO?

6. [TpuBenure mnpumepsl JorapuMHUUECKOll cnupanud B TMPUPOAE U B
OKpPY’KaroIEM MHUpE.

7. Ha uyTto crouT 0OpaTuTh BHMMaHWE NpPHU PEUICHUU JOTapU(PMUUYECKUX U
YPaBHEHUI U HEPABEHCTB?

6. [lepeunciure cnocoObl pemeHus J0rapu(pMUIECKUX YPABHEHHM.

1. ChopmynupyiiTe nOpaBUIIO PEIICHUS MPOCTEUIIMX  JIOrapu(PMUUECKUX
HEPaBEHCTB.

8. B uewM 3aknrogaetcs rpaduyueckuii cnocod pereHus: ypaBHeHHM.

6. IlpuBemute npumep GYHKIMOHAIBHOW 3aBUCUMOCTH JIOTapU(DMHUUECKON
GYHKIUU U3 peaTbHOM KU3HMU.

KoHTpoJsbHasi padora
Qo0s3aTeILHAS YACTD
Ilpu pewenuu 3a0anuit 1-4 3anumiume nNpPaAGUIbHBIIL oOmeem U3 Uemvlpex

npPeo10IHCeHHDIX.
1. (1 6amn) Kakast u3 pyHkiuii Bo3pactaeT Ha Bcel 00J1acTH onpeieseHus ?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log: x.
2

2. (1 6amn) Ykaxure obnacte onpenenenus pyHkuuu f(x) = Ig ZXX::

A) (-7;1,5); B) (-o0; -1,5), (7; +0).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).

3. (1 6amr) Pacnonoxuts B nmopsake Bo3pactanus: logg s 4; 10g¢ 5 0,4, 1og 5 %.

1 1
A)logos 4;10go50,4;10805 P B) logo,5s 4;10805 2 logo5 0,4,

1 1
B) log s " logys0,4;logps4; I')loggs 0,4;logg s " logg 5 4.

4. (1 6amn) Halinure KOpEHb YpaBHEHHS logy (5 —x) =2.
A)11;B)-11; B) -3; T) 3.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOYYEeHHbLIL Omeem.
5. (2 6anna) Onpenenure 3HaUeHNE BhIpaxkeHus logy 2 + logy 3 + 210824,
6. (2 6amta) Ykaxxute HaMMEHbIIIEE 11eJI0€ PEIICHIE HEPABEHCTBA!



log;(6x — 4) > 2.

7. (2 6amna) Haiiaure Touky Makcumyma (yHKun Y — 8ln ()C + 7) —8x+3.

8. (2 6amna) Jlns oborpeBa moMerieHus, TeMIiepaTypa B KOTOPOM TOIIEPKUBACTCS
Ha ypoBHe T,=15° yepe3 pamuaTop OTOIUICHHS NPOIYCKAIOT TOpsSdylo Boxy. Pacxon
IpoXo e uepe3 TpyOy paauaropa Boabl m = 0,6 kr/c. IIpoxoas mo Tpyde paccTosHue

X, BOJIa OXJaXXJaeTcsl OT HadanbHOW Temmepatypsl T,=91° no temmepatypsl T, mpuuém

T,—T Br. B
" c=4200—— y=28—
T—T:i rpe Kr-°C — TemmoéMKOCTh BOJIBI, M-°C —

ko2 punuent TemmoobMena, a & = 0,8 — nocrosnnas. Haifaure, 10 xakoit Temmeparypsl
(B rpagycax llenbcus) oxmnanaurcs Boja, €cliv JUIMHA TpyObl paguaropa paBHa 144 M.

cm
x =o—Iog,

JloMOJHUTEJIbLHAA YACTh
Ilpu evinonnenuu 3adanus 9 3anuwmume Xx00, 000CHOGAHUE peUIeHUA U
HOJIYYEeHHBLIL Omeem.

y + 2x = log; 135 —logs; 5

9. (3 6anna) Pemmre rpaduuecku cuctemy ypaBHeHI/II/I:{ 2y —3x = 6 :

ITAJIOHBI OTBETOB:

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

OtBer A r A b 5 3 -6 34 (0; 3)




3.10 Muoscecmea. Inemenmot meopuu 2paghos

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):

JIPG 1, JIPG 2.

APy 1, Py 2, JiPy 3.
OK 1, 0K 4, OK 6, OK 7.

Teopernuyeckne BONPOCHI:
CdopmymupyiiTe onpeaesieHne MHOKECTBA.
[Iponomxkure onpeneneHue: «OO0beTUHEHUE MHOXKECTB — 3TO. .. )».
[Iponomxute onpenenenue: «llepeceyeHne MHOKECTB — 3TO.. . ».
[Ipopomxure onpeneneHue: «Pa3HOCTs MHOKECTB — 3TO. .. ).
N300pa3ute o0bequHEHNE JBYX MHOXKECTB Ha Kpyrax Jisepa.
N300pa3ute nepecevyeHne TpeX MHOKECTB Ha Kpyrax Dumiepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHOM, peOpom
rpacda?
8. Kaxk HaiiTu cTerneHb BepIInHbI rpada?
9. HazoBuTe OTAMYHTENBHBIE YEPTHI MIOJTHOTO W HETIOJIHOTO rpadoB.
10.Ha3oBuTe OTAMYUTENBHBIE YEPTHI CBSI3HOTO U HECBA3HOTO TpadoB.

NoakrowdPE

KoHTpoJabHas padora
Qo0a3aTeabHAA YACTh
IIpu pewenuu 3a0anuint 1-4 3anuwmume nPAGUIBLHBIL OmMeEem U3 YemMblpex

npeod10HCeHHBIX.

1. (1 6amn) Kakas onepanus n3zo0paxkeHa Ha kpyrax Ditiepa?

[ &

A)E=AuB, B)E=4nB;B)E=4\5T)E=A-B.

2. (1 6amn) Kakoii rpad npencrapien?

A) nonnsiil; b) HenonwHelil; B)  JIEPEBO; I') HyseBoi.

3. (1 6amm) ITarepo pabounx BCTPETHIIMCH MTPH BHICAJIKE IIBETOB B KITyMOBI. CKOJIEKO
BCET0 OBLIO CAEJIAHO PYKOIOKATHIMA

A)10; B) 11; B) 5; ') 6.

4. (1 6amr) Onpeaenure cTeneHb BepIIMHbI B:

E F

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



Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume xX00 peuwieHus u NOYYEeHHbLIL Omeem.

5.(2 6amna) 1. Jlansl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anumuTe U n306pazute rpaduyecKku HoOBoe MHOXKECTBO E: a) E= AuUB ; 0)E= An3B.

6. (2 6anna) Konunel 1py3bs 3aHUMAIOTCS KAKUM-HUOY b BUAOM criopTa. 14 u3 HUX
yBiekatTcs ¢pyroonom, a 10 — Gackerdosiom. M TOTBKO ABOE YBIEKAIOTCSA U TEM U
IpyruM Bugom crnopta. Ckonbko apysei y Toau?»

7. (2 6amma) Ha pucynke — cxema JIopor, CBA3BIBAIONTUX TOpojackue mapku A, b, B,
I', 1, E. I1o xaxxa0ou 10pore MOKHO JBUTAThCS TOJBKO B OJHOM HAIPAaBJICHUH, YKa3aHHOM
crpenkoi. CKONBKO CYIIECTBYET pa3IUYHbIX IMyTel U3 napka A B napk E?

NS
P

8. (2 6amna) MoKHO JIM HApUCOBATh M300pAKEHHBIN Ha PUCYHKE Tpad HE OTphIBas
KapaHaail oT OyMarv v mpoBo/Jis Kaxa0€e peOopo poBHO OJUH pa3?

JdonoJHuTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE pPEUICHUA U
NOJIyYeHHbLIL Omeem.

9. (3 6amna) IlepByro WM BTOPYIO KOHTPOJIBHBIC PaOOTHI 0 MAaTEMAaTHUKE YCTICIITHO
Hanucanu 33 cTyAeHTa, MEePBYI0 WIH TPEThbio — 31 CTYIEHT, BTOPYIO WK TPEThio — 32
crtynenta. He meHee AByX KOHTpOJIBHBIX paOoT BbImogHUIM 20 ctyaeHToB. CKOJBKO
CTYJICHTOB YCTIEIIHO PEIIUIIN TOJBKO OJHY KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/1aHUs

OTBer B b 10 I - 22 8 HET 18




3.11 Dnemenmal KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 6EPOAMHOCHEll

Oopaszosamenvhvle pe3ynomamel, noodaexcauiue nposepke (j1emenmot):
J1P6 7, ]1P6 8, JIPG 14.

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

1.
IIPUMED.

0.

1.

ABJICHUSIX.
12.

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

HERO©oo~NOo Ok WN

Teopernuyeckne BONPOCHI:
[Ipomomwkute ompenenenne: «CiydailHoe coObITHE — 3TO...». [IpuBemute

[IpuBenuTe npuMep T0CTOBEPHOTO COOBITHSI.

[TpuBeauTe MpuMep HEBO3MOKHOTO COOBITHSI.

[Iponomkure onpenenenue: «BepoaTHOCTh CIIy4ailHOTO COOBITHS — 3TO. .. ».
ChopmynupyiiTe mpaBuiio HAXOXKACHUS CIOKEHUS BEPOSITHOCTEH.
ChopmynupyiiTe mpaBuiio YMHOKEHHUSI BEPOSITHOCTEH.

Kak naiitu cpennee apupMeTndecKoe YUCI0BOTO psijga?

Kak HaiiTn MmeauaHy 4iciIOBOro psaa?

Kak BbIuncisieTcst pazmax 4ucioBOro psiaa?

Jl71st uero HyXHBI quarpaMmsbl, Tpaduxu? [lepedncnure BUIBI JUarpaMM.
[IpuBenuTe mpuMepbl MPOSIBICHUSI 3aKOHA OOJIBIIMX YKUCEN B MPUPOJHBIX

[IpuBeauTe NpUMephl MPOSBIECHUS 3aKOHA OOJBIINX YHCEI B OOIIECTBEHHBIX

Yro n3yyaer craTucTuka’?

[Iponomxute onpenenenune: «Coyetanue — 3To. .. ».
[Iponomxute onpenenenue: «Pasmenienue — 3T1o. .. ».
[Iponomxure onpenenenue: «llepectaHoBKH — 3TO...».
[IpuBenuTe npuMep MHOKECTBA U3 PEAJIBHOMN KU3HMU.
[IpuBenuTe npuMep ONepanny MepPeceUeHUs] MHOKECTB.
[TpuBenure npumep onepaunu 0Ob€AMHEHNS MHOKECTB.
[IpuBenuTe nNpuUMEp ONEpPaLU Pa3HOCTH MHOXKECTB.
PackpoiiTe moHsITHS «Tpady, «AEPEeBO», KIIUKID).

KourpoabHast padora
Oo0a3aTebpHaAdA YACTh

Ilpu pewenuu 3adanun 1-4 3anuwiume npPAGUIbHLIIL OM6EeM U3 UYemblpex
npeo10IHCeHHbIX.

1.

(1 6amr) KomOmHaTopuka — 3TO pasfen MaTeMaTWUKH, OTBEYAIOIIMM Ha

BOIPOCHI CKOJIBKUMHU CITIOCOOaMH MOYXHO BBIOPATh DJIEMEHTHI ...
A) 3a7aHHOTO KOHEYHOTO0 MHOXECTBa; b) OeckoHewHoro MHOXecTBa; B) mroboro
MHOX€CTBA; [') UppalMOHaIbHbBIX YHCEL.
2. (1 6amn) CoenuHeHUST W3 N AJIEMEHTOB, OTIUYAIONIUECS APYT OT JApyra TOJBKO
MOPSAKOM PACIIONIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAIOTCSI:
A) nepecranoBkamu; b) couetanusimu; B) pazmemenusamu; ') koMOMHAITUSMU.



3. (1 6ayun) Yucno Bcex BO3MOXKHBIX Pa3MeIleHUH BhIYUCIsETCS 1Mo popmyiie:
A)AM=n(n—-m);B) A" =n(n—1)..(n—m+1); B) A" = —2_ ) AT =

n(n +m)

4. (1 6amn) I'pynmupoBka — 370...

A) ymnopsijoueHue eAUHUI] COBOKYIMHOCTHM 1O MpHU3HAKy, b) pa3OueHue enuHuUIl
COBOKYITHOCTM Ha TpYINNbl NO mNpu3Haky; B) o06oOmeHune eauHuyHbIX ¢dakToB; 1)
0000111eHE eTMHUYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3ad0anuit 5-8 3anumiume x00 pewienus u nOJAy4eHHbLIl Omeen.

5. (2 6amna) B cpennem u3 2000 cagoBBIX HACOCOB, MOCTYNUBIIMX B MPOJaxy, 6
nonarekaroT. Haiinure BepoATHOCTh TOTO, YTO OJUH CIy4alHO BBHIOPAHHBIN I KOHTPOJIS
HAcOC HE MOATEKaeT?

6. (2 oOamma) CpaBHUTh BCXOXECTh CEMSH JOOBIX  TpeX  BHJIOB
CEbCKOXO35MCTBEHHBIX pacTeHui 3a nociaeanue 3 roga. CocTaBUTh auarpammy IO
HaWJeHHBIM JaHHBIM. CaenaTh BBIBOIBI.

7. (2 6anna) L{BeToBOY NPEJIOKUIN YKPACUTH KIyMOY I[BETaMHU, UCTIOIb3Ys 3 BUAA.
CKOJIBKO pa3jM4HbIX BApUAHTOB €CTh y LIBETOBO/IA, €CJIM €CTh BHIOOP U3 5 BUIOB pa3sHOU
paccaabi?

8. (2 6amta) CkoJIbKUMU CIIOCOOAMU MOKHO MOCAIUTh 4 KyCTapHUKA B OJIUH Psi?

(n-m)?’

JdonoaHuTEeIbHAA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBAHUE peUIeHUA U
NOIYYEeHHbLI Omeem.

9. (3 Gamma) YtoObl MOCTYNMHTh B HWHCTUTYT Ha CIEHHUATBHOCTD «ATPOHOMY,
abutypueHT nokeH HaOpath Ha EI'D He menee 70 OamioB mo KaxaomMy H3 TpEX
NpeAMETOB— MaTEeMaTHKa, PYCCKUN S3bIK U MHOCTPAHHBIN s3bIK. UTOOBI MOCTYNUTH Ha
CHEUUATBHOCTh « JKOHOMUCT», HY’)KHO HaOpaTh He MeHee 70 OaIoB MO KaXKIOMY U3 TPEX
PEIMETOB — MaTeMaTHKa, PYCCKHIl sI3bIK U 0OILECTBO3HAHUE.

BepositHocTh TOro, yrto abutypueHt 3. mnoiaydydT He MeHee 70 OamioB Mo
MaremaTuke, paBHa 0,6, o pycckomy s3bIky — 0,8, 1o nuHOCTpaHHOMY 513bIKY — 0,7 1 MO
oOuectBo3Hanuo — 0,5.

Haiimute BEepOSATHOCTH TOTO, YTO 3. CMOXET MOCTYMHUTHh XOTsI Obl HA OJHY M3 JABYX
YIOMSIHYTBIX CHEIUATbHOCTEN.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 3) 6 7 8 9
3a/1aHUs

OtBer A A B A 0,997 - 10 24 0,408




3.12 Ypasnenus u nepasencmea

Oopaszoeamenvhule pe3ynvmamal, NOOEHcauwue nposepke (3i1emenmot):
JIP6 2, JIP6 3, JIP6 14.

APy 1, 1Py 5, [iPy 6, [Py 7, Py 8, lIPy 11, [Py 18, JIPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:

Yro Ha3bIBaeTCA ypaBHEHUEM?
YTO 3HAYUT PElIUTh ypaBHEHUE?
Yro Takoe KOpeHb YypaBHEHHUA?
YTo Ha3bIBAETCS HEPABEHCTBOM?
UYTo 3HAYUT PEINTh HEPABEHCTBO?
B ueM 3aknrogaeTcs «MeToq UHTEPBAJIOBY?
YTto Ha3bIBAETCS PELIEHUE CUCTEMBI YPABHEHUIN?
UYTO 3HAYUT PEMINTH CUCTEMY YPaBHEHUIL?
[Tpu pemieHnn Kakux ypaBHEHHUI U HEPABEHCTB, CJIEyeT 0OpaTUTh BHUMaHHE
Ha 00JIacTh JOMYCTUMBIX 3HAUEHUI?

10. Ilepeuncnute ciOCOOBI pEIICHUST yPAaBHEHUH.

11. Ilepeunciure ciocoObl peHIEHUsI CUCTEM YPABHEHHI.

CoNok~wNE

KoHTpoJabHas padora
Qo0a3aTeabHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume nNpPABUIBLHBIIL OmMeem U3 uUemvlpex

nPeo0HCEHHBIX:
1. (1 6amn) Kakoe u3 uncen sBisieTcss KOpHeM ypaBHeHUs loga(x+1) =1
A)-1;b)2;B) 1; 1) 0.
2. (1 6ann) Kakue U3 ypaBHeHUN UMEIOT 00Jie€ OTHOTO KOPHSI?
A) x%-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I") 2x-7=0.
3. (1 6au1) Onpepenute B ypasHerns V 32 — X = 2.
A) nuneitHoe; b) kBagpatHoe; B) uppammonansroe; I') panmonansHoe.

4. (1 6amt) OmpeennTe HAUMEHbIIEE LENOe PellieHne HepaBeHcTBa 5 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume xX00 peuwieHus u NOYYEeHHbLIL Omeem.
5. (2 6anna) Haligute KOpeHb ypaBHEHUS | x-3| =2

x—y=28,
6. (2 6aa) Pemure cucreMy ypaBHEHUI {2x "W .16,
2x% — 5x
— <X
x—3

7. (2 6anna) Pemue HEpaBEHCTBO
8. (2 6aiia) Pemmure ypaBHenue (2x — 3)V3x2 — 5x — 2=0




JlOMOJTHUTEJIHLHAA YACTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume X00, 000CHOGAHUE peUWIeHUA U
HOJIYYeHHbLIL On6ent.

2sinZx — \/§COS (g —x) = 0.

9. (3 6aa) Pemnre ypaBHeHUE . YKaXUTE KOPHU

—3r|.
3TOr0 YpaBHEHUs, IIPUHAIEKAIUE OTPE3KY 2

ITaJIOHBI OTBETOB:

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

OTBeT B A, | B | A |15 10,2 [(—eo; O]U[2; 3] -1; 2;:,7;, 83:'5‘ .
B 6 3




4. ®oH] OLEHOYHBIX CPEICTB sl pyOe:KkHOro KOHTpoJis (mo urtoram 3.1 — 3.4)

Obpaszosamenvhvle pe3yibmamol, nooiexcauiue nposepke (3J1eMeHmbl):
JIP6 1, IPG 3, JIP6 4, /1P6 5, APG 6, JIPG 9, JIPG 11, JIPG 12, /IP6 14.

APy 1, 1Py 6, APy 7, APy 8, APy 9, APy 10, APy 11, APy 14, APy 15, JIPy 16,
HPy 17,
[Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Ob0s13aTe/IbHASL YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npPaABUIbHLLIL OMEEM U3 Uemblpex

nPeOI0HCEHHBIX.
1. (1 6amn) Haner Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMEET CepeauHa
orpe3ka AB — Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [psmeie AB u CJ] napamienshbie. Kakoe pacronoxeHne UMEIOT psiMbIe
ACu BJ?
A) napainenshsie; b) nepnenaukynspusie; B) ckpenuBatotes; ') nepecexaroTcs.

x /3

COS — = —.
3. (1 6amn) Haiingure KOpeHb YypaBHEHWS: 6 2 B oreere sammmmre
HauOOJILIIUN OTPUIIATEIBHBIN KOPEHb.
A)-3;b5)0;B)-2;T') -1.
4. (1 6amn) Ha pucynke m3obOpaxkeH rpadpuk npousBogHor ¢yHkmuu Y=Ff(X). ITpu
KaKOM 3HAYeHHUH X (YHKITUS IIPUHUMAET CBOE HauOoJIbIlIee 3HaYCHHE Ha oTpe3ke [-4; -2] ?

-1I

N
Nr=r)

=Y

770 1

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

Ilpu evinonnenuu 3ad0anuii 5-8 3anumiume x00 peuwieHus U NOJYYEHHbLI OMeemn.

5. (2 6anna) BepxHre KOHIIBI IBYX BEPTHUKAIBHO CTOSIIIUX CTOJIOOB, y/Iad&HHBIX Ha
paccTostHue 4 M, COeIMHEHBI MepeKiIainHoi. Beicota ogHoro cronba 10 M, a gpyroro 7 m.
Haiigure nnvHy nepexsiiaInHbl.

6. (2 6amna) Jlanst wersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) Jokaxure,
yto otpe3ku AB u CJl nepneHAnKyIspHBI.

7. (2 Gamma) JlBurasch coO CKOpOCTbIO U =3 M/c, TpaKTOp TaIIUT CAHU C
cuioit F=40 kH, HampaBieHHOM MOA OCTPHIM YIJIOM ¢ K TOPU30OHTY. MOIIHOCTH,
pasBHMBaeMas TPAKTOPOM, Beraucisercs mo Gopmyne NV = Fvcos . HI_aIu”umTe, IIPU KaKoOM

kKH- M

yrie o(B rpaaycax) 3Ta MOIIHOCTh OyaeT paBHa 60 kBt (kBtr—»3t0 € ).




8. (2 Gamma) MarepuanbHas TOYKa ABUKETCS IPAMOIMHENHO 1o 3akoHy X(t)=t?-
13t+23 (rme X— paccTossHUE OT TOYKM OTCYeTa B MeTpax, {— BpeMs B CEKyHJax,
U3MEPEHHOE C Hayaja JABWKEHHS). B Kakoil MOMEHT BpeMEHM (B CEKYH/IaX) €€ CKOPOCTb
Obuta paBHa 3 m/c?

ITaJIOHbI OTBETOB:

Homep |, 2 3 4 5 6 7 8
3agaHus

OTBer A r r b 5 - 60 8




5. ®oH OLEHOYHBIX CPEACTB AJIs IPOMEKYTOYHOM aTTecTAllui (IK3aAMEH)

Ha BhInmosHEeHUE MUCHbMEHHOW AK3aMEHALMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpOHOMHYECKUX Yaca (240 MUHYT).

Ok3aMeHallMoOHHasg paboTa COCTOMT WX 2-X 4YacTel: o00s3aTenbHOM U
JOTIOJTHUTENBHOM.

OOsi3aTenpHas 4acTh COJAEPKUT 3aJaHHUsI MUHHUMAJIBHOTO OO0s3aTENIbHOIO YpPOBHA,
JOTIOJTHUTEIbHAS 4YacTh — 00JIee CIOXKHBIE 3aJaHMUS.

[Ipyn BbINOMHEHHMH 3aJaHU 00sA3aTENBHOW 4YacTU TpeOyeTcss MNpeACTaBUTh X0l
pellleHus U yKa3aTh MOJTYYCHHBIN OTBET. 3a MPaBWJILHOE BBIIOJIHEHUE JI000TO 3a/1aHus U3
00s13aTeIHPHON YacTH O00yYarOIIHIACS TIoJTy4aeTe ouH Oaut. [Ipy BRIMOTHEHUH 3a1aHUs U3
JIOTIOJTHUTEIBHON YacTH HEOOXOJUMO MOAPOOHO OMUcaTh XOJ PEIICHUS U JaTh OTBET.
[IpaBubHOE BBITOJIHEHHUE 33JIaHUN JOMOJIHUTEIBHON YacTH OLICHUBAETCS 3 OajaMu WM
1-2 Ganmmamu 3a YaCTHYHOE PEIICHUE.

basnibl, mosly4eHHbIE 32 BCE BBINOJIHEHHBIE 3a/1aHHS], CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annos,
Heoo0xo0umoe 01 NOaYy4eHUs1 OMMEmKuU

«3» (v008.) 6-9

10-14
«4» (xopouwio) (e mernee 00H020 3a0aHUs
U3 OONOIHUMENLHOU YaACMUL)

bonee 14
«3» (omauyno) (He menee 08yx 3a0anuil
U3 0ONOIHUMENLHOU YaACmu)

Obpazoeamenvhble pezyiomamot, noodexcauiue npogepke (j1emMeHnol):
J1P6 1, IP6 2, 1P6 3, IPG 4, Z1P6 5, Z1P6 6, 1P6 7, 1PG 8, ZIP6 9, Z1P6 10, JIPO 11,

JIP6 12, JIP6 13, Z1P6 14.

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

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



IK3aMeHayUOHHbIe 300AHUA NO MaAMEMAMUKe
Oo0si3aTeJibHAS YACTh
IIpu BeImoTHeHUM 3a1aHuil 1-12 3anumuTe X04 pelieHUusi M MOJYYeHHbIH OTBeT.
1. (1 6ann) Beraucmure: 2sin(m/6)+2cos(m/3)
2. (I 6anmn) Ha puCyHKE >KUPHBIMU

un

wm oo

TOYKaMH ITIOKa3aHO CYTOYHOC KOJIN4YCCTBO

=RRV
1
L—"

OCaQJKOB, BBINAJABIIMX B OJJHucTe ¢ 7 mo 18

nekabps 2001 rojaa. I[To  ropuzonTanu

m oo
r—|
|
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YKa3bIBAlOTCA 4YHUCJIa MCECiAld, II0 BCPTUKAIN —
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|t
=]

KOJIMYCCTBO 0CaJIKOB, BBIITaBIINX B

PO R R R R W B
o W
==
| —

n

- n i

—

COOTBGTCTBYIOIHI/Iﬁ ACHb, B MHWIJINMCTpPAX. ]_—[J'IH
HallBIAHOCTH  KUPHBIC TOYKM Ha  PUCYHKC

coeAuHeHbl JuHUEH. OrmnpenenuTe IO PHUCYHKY, CKOJIBKO JHEH BhbINagano Oojee 2
MUJITTUMETPOB OCATIKOB?

3. (1 6ann) MobwnbabIN Tenedor croun 16000 pyoieii. Uepes HeKOTOpoe BpeMs IIEHY Ha
3Ty Mozenb cHU3WIH 10 15200 py6uieii. Ha ckoabko MpoOLIEHTOB ObliIa CHUKEHA 1IeHa?

4. (I 6ann) Ha tapenke 16 mupokkoB: 7 ¢ pbIOOi, 5 ¢ BapeHbeM U 4 ¢ ButHel. FOms
HayTaJ BEIOMpAET OJJUH MUPOKOK. HaliiuTe BEpOATHOCTH TOTO, YTO OH OKAXKETCSI C

7 2 =] 10 11 1z 1=z 14 15 1o 17

BUIITHEN.
5. (1 6ann) Haitnure 3HaueHue BeIpakenus 10g,2 + log, 32
6. (1 6ann) Haitnute KOpeHb ypaBHEHUS P-p=
7. (1 6ann) Pemmre HepaBeHCTBO 2X7° > 64. B OTBET 3aNMIINTE HAMMEHBILEE
MOJIOKUTEIBHOE YHUCIIO.
x+2 _ 1
8. (I 6ann) Haiigure kopeHs ypaBHenus X 2 %
Q. (1 6ann) Haitnute npou3BoaHYy0 QYHKIIUU B TOuke X=0:y = %x“ —6x% +7x-1
10. (I 6ann) llBeTHHK, OGOPMIIEHHBIM MO HWHAWBUAYAJILHOMY 3aKa3y, HUMeEET

dbopmy munmmHApa. Beicota niBetHuka 35 cm, quamerp ocHoBaHus 20 cM. CKOJBKO 3eMITH
HEO0OXOJIMMO MPUBECTU, YTOOBI IIBETHUK OBbUT 3alOJIHEH TMOJHOCTHIO. B OTBeT 3amuimuTe
YUCIIO0, IEJICHHOE HA 7.

11. (1 6ann) Haitnute mnomans GUrypsl, n300pakeHHOM Ha PUCYHKE

HER A\ !

i W

| \

A \
12. (1 6ann) Teno nmxercs 1o 3akoHy S(t)=3t*+5t (M) HalizuTe ckopocTh Tena

yepe3 1c mocie Havana JBUKEHHUS.
JonoJIHUTEIbHASA YACTh
Ilpu evinonnenuu 3ad0anuii 13-16 3anuwiume xo00 pewteHus u nOJY4eHHbLIL OMeem
13. (3 6annra) Beruaucnure TUIOMIAAL 3€MJIM, OTBEICHHOTO MOJ KIyMOY, TIEpUMETP
KOTOPOTO OTPaHUYMBAIOT JIMHUM y=X?-2X-2 U y=-X?+2. Bemonnure ueprex. OTBET naiite
B KBaIPaTHBIX METpax.

1=



14. (3 6anna) Pemute ypaBHeHue sin’X - 2sinx=0. B oTBeT 3amuIMTe KOJIMYECTBO
peIIeHHIA, TPUHAJISKAIINX MPOMEXYTKY [0; 47.]
15. (3 6anna) Haligute 06beM MHOTOTpaHHHMKA, H300PaKEHHOTO Ha PUCYHKE (BCe
JIBYTPAHHBIE YTIIbI IPSIMBIE).

16. (3 6anna) IlepBolit camoBoa BeIcaXKHBaeT 126 ca)XeHIIEB Ha 5 4acoB ObICTpee, YeM
BTOpO. CKOJIBKO CaXXEHIIEB 32 YacC BBICAXKUBAET MEPBBINA CaJI0BOJ, €CJIM U3BECTHO, YTO OH
3a Yac MOET BBICAJNTh Ha 5 Ca)KCHIIEB OOJIbIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep |1 |2 (3| 4 |56 | 7| 8 | 9| 10 11|12 13|14 15|16
3a1aHus

OtBer 213|5/025|6|-7| 1 |-10|7 |3%000|15/11| 9 |5 |6 |13
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