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1. Pe3yabraTsl 00yueHnus, peraamenTupoBanubie ®T'OC COO ¢ yuerom ®T'OC
CI1O

JIncuMnaMHapHble (mMpeaMeTHbIe) Pe3VabTAThl 0TpaxarT (nagaee - [1Po6):

—I1P61Bnagenre MeTo1aMu A0Ka3aTelnbCTB, ATOPUTMAMU PELICHUS 3a/1a4; YMEHUE
bopMynMpoBaTh OMNpPENENCHUS, AaKCHOMbl M TEOPEMbl, NPUMEHATb HX, MPOBOJMTH
J0Ka3arelbHbIe PACCYK/ICHUS B XOJI€ PEILICHUs 3a/1a4;

—I1P62YMeHHe onepupoBaTh MOHATUSIMU: CTETIEHb YHUCIIA, JIOTApU(M YHCIIa; YMEHHE
BBINIOJIHATh BBIUMCIICHUE 3HAYEHUH U MPeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSIMHU U
norapudmamu, mpeoOpa3zoBaHus Ip0OHO-PAIMOHATBHBIX BEIPAKECHUH;

—I[IP63YMEHHE ONEepUpOBaTh MOHATUSAMM: palMOHAIbHbIE, HPPALUOHAIbHBIE,
noKa3aresibHble, CTENEHHbIE, JOTrapudMUUECKUe, TPUTOHOMETPUUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

—I[IP64YMeHHE ONepUpoBaTh TMOHATHUSAMU: (YHKIUSA, HENpepbhiBHAS (QYHKIMS,
NpOU3BOJHAs, TIepBOOOpa3Has, ONpPENENECHHbI HMHTErpal; yMEHUE HAXOJIUTh
OPOU3BOJHBIE  BJEMEHTAPHBIX  (DYHKIMIA, HCTHONB3YyS CIPaBOYHBIE MaTepHabl;
UCCJIEI0BATh B MPOCTEUIINX CIy4asx (yHKIIMM HA MOHOTOHHOCTb, HAXOIUTh HAaUOOJIbILINE
Y HaUMEHbIIME 3HaueHus1 (PYHKIUI; CTPOUTH Tpah UK MHOTOUJIEHOB C MUCTIOJIb30BAHUEM
anrmapara MaTeMaTUYeCKOro aHalan3a; MPUMEHSATh TPOU3BOAHYIO MIPU PELICHUH 33Ja4 Ha
JBIKEHHE; peliaTh MPaKTUKO-OPHUEHTUPOBAHHbBIC 33/1a4M HA HAUOOJIbIIIME U HAUMEHbIIINE
3HAYEHUs1, Ha HAXOXKICHUE MyTH, CKOPOCTH U YCKOPEHUS;

—IIP65YMeHne onepupoBaTh MOHATHSIMU: pallMOHAIbHAS (YHKIMS, TOKa3aTeIbHas
bynkuums, creneHHas QyHKIMs, JorapudmMuyeckas QyHKIUS, TPUTOHOMETPHUYECKHE
¢yHkuMH, oOpaTHble (YHKIUM; YMEHUE CTPOUTh TrpaduKd H3YYEHHBIX (DYHKIIHA,
UCIIOJIb30BaTh rpa)MKy NMPU U3yYEHUU NPOLIECCOB U 3aBUCUMOCTEN, TP U PELLICHUH 331a4
u3 [[Pyrux yuyeOHBIX MpEeIMETOB W 3aJady U3 pealbHOM >KM3HU; BbhIpaxarb GopMyIaMu
3aBUCUMOCTU MEXIY BEJIMUMHAMU;

—[IP66YMEHHE pelaTh TEKCTOBbIE 33Jauyd pPa3HbIX TUIOB (B TOM YHCJE Ha
NPOLIEHTHI, OJIM W YacTH, HA JBWKEHUE, pabOTy, CTOMMOCTbh TOBapOB U YCIYT, HAJOTH,
3aa4d U3 O0O0JIaCTU YNPABJICHUS JIMYHBIMU U CEMEHHBIMH (PMHAHCAMM); COCTAaBISATh
BBIPA)XCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI M0 YCJIOBUIO 3a]1a4M, UCCIEI0BAThH
MOJIyY€HHOE PEIIEHUE U OLIEHUBATh MPaBA0N0100HOCTh PE3YIILTATOB;

—IP67YMeHHE ONEepHUpOBaTh MOHIATHSIMHU: CpeAaHee apudmMeTuyeckoe, MeauaHa,
HanOoJIbIlIee U HaMMEHbINIEE 3HAUYCHUS, pa3Max, JAUCIEPCHUsi, CTaHAAPTHOE OTKIOHEHHE
YUCJIOBOrO0  HaboOpa; yMEHUWE  W3BJEKATh, HUHTEPIPETUPOBATh  WMHGPOPMALHIO,
NpeCcTaBieHHYI0 B TaONMIaX, Ha AWarpaMMmax, rpadukax, OTpPaKarollyl0 CBOWCTBA
pEAIbHBIX MPOIECCOB U SIBJICHUM; MPEACTaBIATh UHPOPMALMIO C MOMOILIBIO TaOIUIl U
auarpaMM; HCCJeoBaTh CTaTUCTHUUECKUE JaHHbIE, B TOM YHUCJE C MPUMEHEHHEM
rpaguuecKux METOJ0B U AJIEKTPOHHBIX CPEACTB;



—IIP68YMeHHEe OnepupOoBaTh MOHATUSMU: CIy4ailHBIN OTBIT U CIIy4yaitHOE COOBITHE,
BEPOSTHOCTD CIIy4allHOTO COOBITHSI; YMEHUE BBIUHUCIIATHh BEPOSITHOCTh C UCTOJIb30BAHUEM
rpaguuecKux METOJIOB; MPUMEHATHh (OPMYJIbI CIOKEHUS U YMHOXKEHUSI BEPOSITHOCTEM,
KOMOMHATOpHbIE (akThl U (QOPMYNbI MPU PEIICHUH 3aad; OLIEHWBATH BEPOATHOCTU
pEATbHBIX COOBITHI; 3HAKOMCTBO CO CIy4yallHbIMM BEJIMUYMHAMU;, YMEHHE MPUBOIUTH
IpUMEpPHI IPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U OOILIECTBEHHBIX SIBJICHUSX;

—[IPG9YMEHHE  ONepupOBaTh  NOHATHAMM: TOYKA, IIpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, JBYIPAHHBIA YIOJI, CKPCIIMBAIOIIMECS MNPsIMbIE, NApaJUIEIbHOCTh M
MEPIEHAUKYIAPHOCTh MNPSMBIX U IUIOCKOCTEW, Yrojl MEXKIY IPSMBIMH, YrOJ MEXIY
IIPSAMOM U IIJIOCKOCTBIO0, YTOJI MEXKAY IUIOCKOCTAMH, PACCTOSHUE OT TOYKH J0 INIOCKOCTH,
pacCTOsIHUE MEXAY NPSMBIMU, PACCTOSIHUE MEKIY IUIOCKOCTAMU; YMEHUE UCTIOJIb30BATh
NpU PELICHUU 3a/1ay U3y4YeHHbIe (aKThl U TEOPEMBI TUIAHUMETPUHU; YMEHHE OLIEHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

—I1P610YMeHne OIIEpUPOBATH MIOHATUAMMU: MHOTOTpaHHHUK, CEUeHUE
MHOTOTPAaHHUKA, KyO, Hapajuienenunesn, Mnpusma, nupamuaa, (urypa u MOBEPXHOCTh
BpalleHusl, WIMHAP, KOHYC, map, cdepa, cedeHus (Urypbl BpallleHUs], IUIOCKOCTb,
Kacaromasics cdepbl, HWIMHIPA, KOHYCa, TUIOLIAb MOBEPXHOCTH MUPAMUIBI, TIPU3MBI,
KOHYCa, MWJIMHIpPA, IJIoMmaab ceprbl, 00beM KyOa, IpsSIMOYTOJbHOTO MapaUie/ienuIesa,
NUPaMUbl, PU3MBL, HWIMHIpPA, KOHYyCAa, 11apa; yMEeHUe N300pakaTb MHOIOTPAHHUKH U
[IOBEPXHOCTHU BPALCHUSA, UX CEYEHUS OT PYKH, C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEICTB; YMEHHME pacIllO3HABAaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAHHUKY;

—IIP611YMeHre onepupoBarh NOHATUSAMU: IBUKEHHUE B MPOCTPAHCTBE, MOI00HbIE
(Gurypsl B IpOCTPaHCTBE; UCTIOJIL30BaTh OTHOIIEHHUE IJIOIIAAEH MOBEPXHOCTEN U 00BEMOB
noA0OHBIX GUTYp TPH PELICHUU 3a/1a4;

—[PG12YMEHNE BBIYUCIATE T€OMETPUYECKUE BEIMYMHBI (JUIMHA, YroJl, IJIONIA/lb,
0o0beM, IUIOIIAAb TOBEPXHOCTH), UCTIOJb3YS U3YUYEHHBIE (POPMYIIBI U METOIBI;

—[1P613YMeHrEe OonepupoBaTh NOHATHAMU: IIPSMOYIOJbHAs CHUCTEMA KOOPIHHAT,
KOOPAMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKALAPHOE IIPOU3BEAECHUE, YIOJI
MEXY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEAECHHE BEKTOPA HA YHUCIJO; HAXOIAUTH C
MOMOIIbI0 U3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE MEXKIY
IBYMsI TOUKaMHU;

—I1P614YMeHre BbIOMpaTh MOAXOASIIMI U3YUYEeHHBIM METOJ JUJIsl pelIeHHs 3a/1a4H,
pacmo3HaBaTh MaTeMaTHuecKhe (aKTbl U MaTeMaTU4ecKUe MOJENTH B MPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE NPUBOAUTH MPUMEPHI MaTEMaTHYECKUX
OTKPBITUM POCCUUCKON U MUPOBOU MaTeMaTuyeCKOU HAYKH.

—[IPylyMCHHC OIICPpHUPOBATL IIOHATHAMHU:. OIPCACICHUE, aKCHOMa, TEOpeEMa,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, TOKA3aTEIHCTBO, PABHOCWIbHBIC (DOPMYITUPOBKU; YMEHHE
dbopmynupoBarh 0OpaTHOE U NMPOTUBOIOJIOKHOE YTBEPKIECHUE, TPUBOIUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJl MaTeMaTHYeCKOW WHAYKIUH;, MPOBOIUTH
JOKa3aTeNbHbIe PACCYXKACHUA TMPU PEIICHWH 3a7ad, OIEHUBATh JIOTHYECKYIO
NPaBUJIBHOCTb PACCYKIECHUM;

—IIPy2yMEHHE ONEPUPOBATh MOHATUSIMHU: MHOKECTBO, MOJMHOMXECTBO, ONEpaluu
HaJl MHOXXECTBAaMHU; YMEHHUE HCIOJb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar s
OTIMCAHMs PEATbHBIX MPOIIECCOB M SIBICHWM, W MPHU PEIICHUM 33/1a4, B TOM YHCJE U3
[IPyrux yaeOHBIX TPEAMETOB;

—IIPy3yMEeHHE OTIEpUPOBATh MOHATUAMU: Tpad), CBA3HBIN rpad, AepeBo, MUK, Tpad
Ha IUIOCKOCTH; YMEHHME 3aJaBaTh M OIHUCHIBATH I'padbl pa3MYHBIMU CHOCOOaMU;
UCIIOJIb30BaTh Tpadbl MpU pelICHUH 33/a4;

—IPy4yMmeHHe CBOOOJIHO OINEpPUPOBATh MOHSATUSMU: COYETaHHUE, IEPECTAHOBKA,
YUCJIO COYETaHW, YHUCJIO TIEPEeCTaHOBOK; OmHOM HbIOTOHA; yMmMeHHE HPUMEHSITH
KOMOMHATOpHBIE (DAKTHI M paCCyKICHUS JJIS1 PEIICHUs 3a/1a4;

—IIPyS5yMeHHE ONepUpOBaTh MOHATUSMU: HATypaJbHOE 4YHUCJO, LEI0e YHUCIIO,
OCTaToOK MO MOJYJII0, PalUMOHAILHOE YMCJO, UPpPAlMOHAIBHOE YHUCJIO, MHOYKECTBA
HATypaJIbHbIX, LEbIX, PAIMOHAIbHBIX, NEUCTBUTEIbHBIX YHCEN; YMEHUE HCIOJIb30BaTh
NPU3HAKU JIETMMOCTH, HAaUMEHBIIMN OOUM JenuTeNlb 1 HauMEeHbIlee o0lee KpaTHoe,
anmroput™ EBKIMIa mpu pelieHuu 3ajad; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU
CHUCTEMaMU CUUCIICHHUS;

—IIPy6yMeHHe CBOOOHO ONIEPUPOBATH MOHATHSIMU: CTENEHB C LIEIbIM MOKa3aTeleM,
KOPEHb HATypalbHOW CTENEHHU, CTENEHb C PAalMOHAJIbHBIM IIOKA3aTeJeM, CTENEHb C
JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTeNneM, JIorapu(M 4Yucia, CUHYC, KOCUHYC U
TaHT€HC MPOU3BOJIHLHOTO YUCIIA;

—IIPy7yMEHHE  OMNEPUPOBATb  MOHATUSMHU:  TOXKJIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHMW W HEPaBEHCTB,
PaBHOCHWJILHOCTh YpPaBHEHHI, HEPABEHCTB M CHUCTEM, pallMOHAIbHBIE, UPPAIlHOHATIBHBIE,
MoKasareibHbIe, CTEMEHHbIE, JorapuMUIEcKre, TPUTOHOMETPUUECKHUE YpPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl; YMEHHE pelIaTh ypaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
NOMOIIBIO PA3JIMYHBIX MPHUEMOB; pEIlIaTh YpPABHEHHS, HEPABEHCTBA U CHUCTEMBI C
napaMmeTpoM; IMPUMEHSATh YpaBHEHMs, HEPABEHCTBA, HMX CHCTEMbl [JisI pELICHHUs
MaTeMaTUYECKUX 3aJa4 ¥ 33J1a4 U3 pa3IMYHbIX 001acTel HAYKU U PEaIbHOW KU3HH;

—IPy8yMeHHe CBOOOJHO OIEPHUPOBATh MOHATHAMHU: Tpaduk (QyHKIHMH, 0OpaTHAs
GbyHKIMsI, KOMIO3WIUs (QyHKUWH, JuHEWHas (yHKIMSA, KBaaparudHas (QyHKIWSA,
cTerneHHas (YHKIUS C LEIbIM MoKa3zareseM, TpUroHOMeTpudeckue (pyHkimu, oOpaTHbIe
TPUTOHOMETPUYECKUE (PYHKIMU, NTOKa3arenbHas U Jorapudmuueckas QyHKUNUU; YMEHUE
CTPOUTH TpapuKKN PYHKIMNA, BHITIOJHATE Pe0oOpa3zoBanHus rpadukoB PyHKIINA;

YMEHHE HCTOJIb30BaTh rpaduku GYHKIMA I U3y4eHHS MPOLECCOB U
3aBUCUMOCTEN Tpu perieHuu 3amad u3 [IPyrux ydeOHbBIX mMpeaMeToB W U3 peabHOU
KU3HU; BBIpaxarb (opMyIaMH 3aBUCUMOCTH MEXY BETMINHAMU,



yMEHHUE CBOOOHO ONEPHUPOBATH MOHATUSMU: YETHOCTh (PYHKIUH, IEPUOTUIHOCTD
(byHKUIMU, OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIMHU, SKCTpEeMyM (YHKIIUH,
HauOoJIblIee U HaUMEHbILEe 3HAYEHUS (PYHKLUMM HAa MPOMEXKYTKE; YMEHHE MPOBOJUTH
uccienoBaHue QyHKIUY;

YMEHHE HUCIOJIb30BaTh CBOMCTBA M T'papuKku (YHKIMHA JJIsl pEIIeHUs] YpaBHEHUH,
HEpABEHCTB M 3aJad C [apaMeTpamH; H300pakaTh Ha KOOPJMHATHON IUIOCKOCTH
MHOYECTBA PEIICHUN YPABHECHHM, HEPABEHCTB U UX CUCTEM;

—IIPy9ymeHne CBOOOJHO ONEPHPOBAaTh MOHATHUAMM: IOCJIEI0BATEIbHOCTD,
apudmeTnyeckas Mporpeccus, reoMeTpuueckas mporpeccusi, 0ECKOHEUHO yObIBaroIlas
reOMETPUYECKAs MPOrpeccusi; YMEHHE 3aJ1aBaTh MOCJEIOBATEILHOCTH, B TOM YHUCJE C
MOMOIIBbIO PEKYPPEHTHBIX GOPMYIT;

—I1Pyl0yMEeHHE OMNEpPUPOBATh MOHATHUSMH: HEMPEPHIBHOCTh (DYHKIIUH, ACUMITOTHI
rpaduka (QyHKIMHM, TIepBas W BTOpas MPOMW3BOAHAS (DYHKIMH, TEOMETPUYECKUN U
bu3nUecKuil CMBICT MPOU3BOJHOM, MEpBOOOpa3Hasi, ONMPEAEICHHBIN UHTErpall; yMEHUE
HaXOJIUTh ACUMIITOTHI Tpapuka (PyHKIIMH, YMEHHE BBIYUCISATH MPOU3BOJHBIC CYMMBbI,
MPOU3BEICHUSA, YACTHOTO U KOMIO3ULIMH (PYHKUMH, HAXOAUTh YPAaBHEHUE KacaTeIbHO 1 K
rpaguky QyHKIUY;

YMEHHE UCIOJb30BaTh MPOU3BOAHYIO JUIA HCclenoBaHus (QYyHKIUH, I
HaxOXJEHUS HAWIy4Illero pEIIeHUs B TMPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHMYECKUX W (U3UYECKUX 3a/adyax, AJsl OMNPEIENICHUS CKOPOCTH U YCKOPEHUS;
HAXOJMUTh TUIOHIAAN U 00BEeMbl (PUTYp C MOMOINBIO MHTErpaia; MPUBOAUTH MPUMEPHI
MaTeMAaTUYECKOTO MOJEIMPOBAHUS C IOMOILBIO TU(PPEepEeHINANTbHBIX YPaBHEHUI;

—[PyllyMe€HHE ONEPUPOBATH MOHITHUAMH: KOMIUIEKCHOE YHCJO, COIPSIKEHHbBIE
KOMIUIEKCHbIE YHUCJA, MOAYJIb W apryMEHT KOMIUIEKCHOTO dYucia, (opma 3amucu
KOMIUTIEKCHBIX YHCeN (TeOMETpHUecKasi, TPUTOHOMETpHUIECKas B alireOpandeckas ); yMeTh
NPOU3BOAUTh apUPMETHUECKUE ACHCTBUS C KOMIUIEKCHBIMU YHUCJIAMH, TPUBOIUTH
MIPUMEPHI UCTOJIb30BAHNS KOMIUIEKCHBIX YUCET;

— [IPyl2ymeHre cBOOOJIHO OMNEPUPOBATh MOHATUSIMU: CpeaHee apupMeTHUIecKoe,
MeAuaHa, HauOoJblllee M HauMEHbIIEEe 3HAUCHMsI, pa3MaX, JHUCIEepCHs, CTaHIapTHOE
OTKJIOHEHHWE JJIsI ONHCAHUS YMCIIOBBIX JAHHBIX; YMEHHE HCCIEI0BaTh CTaTUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM TpapUuecKUX METOJ0B U JEKTPOHHBIX CPEACTB;
rpauuecKu UCCIeI0BaTh COBMECTHBIC HAOMIOAEHHS C TIOMOIIIBIO JUarpaMM pacCerBaHUs
Y JIMHEMHOW PETPECCUM;

—I1Pyl3yMEHNE HAXOIUTh BEPOSTHOCTU COOBITUI C UCIIOJIb30BAHUEM IpaUIECKUX
METOJIOB; MPUMEHATh JJId pEHIeHUus 3a7ad  (QOpMYyNbl CJIOXKEHUS M YMHOXKECHUS
BEpOSTHOCTEH, (HOpMyIly MOJHON BEpOSITHOCTH, (popmyny bepHymm, komMOMHATOpHbBIE
(dakThl 1 GOpPMYJIbI; OLICHUBATh BEPOSTHOCTU pealbHBIX COOBITUH; YMEHHE ONEPUPOBAThH
MOHATHSIMU: CJTydyalHas BEIMYWHA, PAaCHpPEACICHUE BEPOATHOCTEN, MareMaThuyecKoe

OKHMJIaHWE, TUCTIEPCHS] M CTAHIApTHOE OTKIOHEHHWE CIYYailHOW BEMUYHUHBI, (PYHKIIUU
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pacrpeneneHuss W IUIOTHOCTH PAaBHOMEPHOTO, IMOKA3aTEIbHOTO M HOPMAaJbHOIO
pacnpenencHuil; yMEHHE HCHOJIb30BaTh CBOWCTBA M3YYECHHBIX PAaCIHpPEICICHUN IS
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUAMMU: 3aKOH OOJIbIIMX YUCEII, METOJIb BHIOOPOYHBIX
UCCIIC/IOBAHUM; yYMEHHE TMPUBOJUTH NPUMEPHI MPOSIBICHUSA 3aKOHA OOJBUIMX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

—IIPyl4ymeHHue CBOOOJHO ONEpUPOBaTh MOHATHSAMU: TOUYKA, MpsMasi, MIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YroOJ, ABYTPAHHBIA YTOJ, TPEXTPAHHBIA YTOJI,
NIEPECEKAIONINECS, TMAPAUIETbHBIE W CKPELIMBAIOLIMECS MpsSMbIE, MapajUIEIbHOCTh U
NEPHEHIUKYIAPHOCTh MPAMBIX U IUIOCKOCTEH, yroia MeXAy NpsIMBIMHU, Yrod MEXAY
NPSIMOM U TUNIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTMU; YMEHHE UCTIOIb30BaTh MIPU PEILICHUH
3ala4y u3y4yeHHble (aKThl W TEOPEMbl IUIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl
O0OBEKTOB B OKPY)KAIOIIEM MHUPE, YMEHHE ONEPHUPOBATh MOHATUSIMHU: MHOTOTPAHHUK,
CEUYEeHHWE MHOTOIPaHHUKA, MPaBWIbHBIM MHOTOTPaHHUK, NpHU3Ma, MUpamuaa, purypa u
MOBEPXHOCTb BpalIEHUs, IIWJIMHIIP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CeYEHHS
KOHyCa W IWIMHApPA, NapajUleJbHble OCH WM OCHOBAHUIO, CEYEHHUE LIapa, MIOCKOCTD,
Kacaromascs cgepbl, IMWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOTPAaHHHUKA,
n300paXkaTb MHOTOTPAHHUKHU, (GUTYpbl U MOBEPXHOCTU BpAIICHUS, UX CEUEHUS, B TOM
YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATh CBOMCTBA FT€OMETPUYECKHUX
buryp, caMocTosTeNbHO (POPMYyIMPOBATH ONpEEICHHsI U3y4aeMbIX (UTyp, BbIIBUraTh
TUIOTE3bl O CBOMCTBAaX M MNPHU3HAKAX T'€OMETPUYECKHUX (QUryp, OOOCHOBBIBATH WIIU
OTPOBEPTaTh UX; YMEHUE MPOBOIUTH KIACCUPHKALINIO (PUTYP TIO PAa3IMYHBIM MIPU3HAKAM,
BBITIOJIHATh HEOOXOAMMbIE JOTIOJHUTENbHBIE TOCTPOECHUS;

—IPyl5yMeHHE CBOOOJHO OINEpPUPOBATh MOHATUSIMU: IUIOUIAAb (QUIYpHI, 00BEM
burypsl, BeIMYMHA YIJa, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE MEXIY
NPSIMBIMU, PACCTOSIHUE MEXIY TUIOCKOCTSIMU, IJIOMAAb chepbl, IUIONAlb MOBEPXHOCTH
OUpaMUbl, TMPU3MbI, KOHyca, [WIMHApPA, 00BbeM Kyba, MOpPsIMOYrOJILHOTO
napajenenunena, NUpaMuabl, MPU3MbI, [WIMHIpA, KOHYCa, LIapa; yMEHHE HAaXOIUTh
OTHOIIIEHHE 00HEMOB MOJOOHBIX (PUTYD;

—IIPyl6yMEeHHE CBOOOJHO OINEPUPOBATh MOHATUSIMU: JABUKECHHE, MHapasuielIbHbIN
NEPEeHOC, CHUMMETpHUsl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
no00us1, mo100HbIE (GUTYPBI; YMEHUE PACTIO3HABATH PaBHBIE U MTOJ00HBIE (PUTYPHI, B TOM
4ycjie B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHUE MCMOJb30BaTh I'€OMETPHYECKHE
OTHOIIEHUSI, HAXOAUTh F€OMETPUYECKHUE BEIMUMHBI (JJIMHA, YTOJl, IIIO@Alb, 00BEM) IPH
pemieHuu 3a1a4 u3 [IPyrux yueOHbIX IPEAMETOB U U3 pealbHOM KU3HU;

—IIPyl7yMeHHE CBOOOJHO ONEPUPOBATH MOHATUSIMH: MPSIMOYrOJIbHAs CHUCTEMA
KOOpJMHAT, BEKTOpP, KOOPJAMHATBl TOUKH, KOOPJMHATHI BEKTOpa, CymMMa BEKTOPOB,
NPOU3BEICHHE BEKTOpa Ha 4YHUCIO, pa3jioKEHUE BEKTOopa Mo 0aszucy, CKalsIpHOe
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHE, YTOJI MEX]ly BEKTOPaMH; YMEHHE MCTIOJIb30BaTh
BEKTOPHBI U KOOPJMHATHBI METOJ Ui pelIeHHs FeOMETPUYECKUX 3aJad M 3a1ad
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[IPyruxy4eOHBIX TPEAMETOB, ONEPUPOBATh MOHATHAMHU: Marpuma 2x2 u  3x3,
OTPENIEINTENb MaTPHULbl, TEOMETPUUECKUN CMBICIT OTIPEIEIUTENS;

—IIPyl8yMEHUE MOJEIMPOBAaTh pEAIbHbIE CUTYallMd Ha SI3bIKE MAaTEMATUKU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI MO YCJIOBHIO 3a/1a4H,
UCCIIEIOBaTh  MOCTPOEHHBIE MOJIEIM C UCIOJb30BaHHEM ammapara aireopsl,
WMHTEPIIPETUPOBATh IOJYYEHHBIH pE3yJbTaT, CTPOUTb MAaTEMATUYECKHE MOJEIN C
NOMOIIBKD T'E€OMETPUYECKUX IMOHATUH W BEIWYMH, pEIIATh CBSA3aHHBIE C HUMH
NPAKTUYECKUE 33Ja4d; COCTABIATh BEPOATHOCTHYID MOJIE€Ib W HHTEPIPETUPOBATH
MOJIyYCHHBIN pPE3yJIbTaT, pellaTh MPUKIAAHBIE 33/1a4d CPEACTBAMHU MATEMaTHUYeCKOTO
aHaJM3a, B TOM YHUCJIE COIMAIbHO-I)KOHOMUYECKOT0 U (PU3UUECKOr0 XapaKTepa;

—ITPyl9yMeHrEe BBIOMPATh MOAXOIAIIMN METOJ JJIsl PEIICHUs 3aJauyd; MOHUMaHUe
3HAUMUMOCTH MaTreMaTHUKH B HM3YUYEHUU TPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB H
SBJICHUI; YMEHHE PAcIIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaT€MaTHKH B HCKYCCTBE, YMEHUE
MPUBOJAUTh IPUMEPHI MATEMATUYECKUX OTKPBITHM POCCHUHWCKOM W  MHUPOBOH
MAaTEMaTHYECKON HAYKHU.

Oouwgue komnemenuyuu

OK 01. BeiOupars crnocoObl pemeHus 3a1a4 npoQecCUuOHAILHONU ASSITENbHOCTH
MPUMEHHUTEIHHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Mcnons30BaTh COBpEMEHHBIE CPE/ICTBA OUCKA, aHAIM3a U UHTEPIIPETALUU
uHpopmanuy, U  UHPOPMALMOHHBIE TEXHOJOTWUM JUIA  BBIMOJHEHUS  3a4a4
npodeccuoHanbHOU JeATEIbHOCTU

OK 03. IlnanupoBaTh M peaqU30BbIBATb COOCTBEHHOE NPO(PECCHOHAIBHOE U
JUYHOCTHOE pPa3BUTHE, MPEANPUHUMATEIHLCKYIO JEATENbHOCTh B MPO(EecCUOHATBLHON
cepe, ucnonb30BaTh 3HAHUSA MO MPABOBOW U (PMHAHCOBOW I'PaAaMOTHOCTU B Pa3IMUHbBIX
KU3HEHHBIX CUTYyallUAX

OK 04. O¢ddexTrBHO B3aMMO1€HCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/IE

OK 05. OcymecTBiasiTh YCTHYHO M TMCbMEHHYI0 KOMMYHHUKAIMIO Ha
rocyJ1apCcTBEHHOM s13blke Poccuiickoii @enepannu ¢ y4eToM 0COOEHHOCTEN COLUAIBHOTO
U KyJIbTYpHOT'O KOHTEKCTa

OK 06. IIposBIATh IpaXkAaHCKO-NATPHOTHYECKYIO MO3UIMIO, JTEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHNUE HA OCHOBE TPAIUIIMOHHBIX POCCUNUCKHUX JyXOBHO-HPABCTBEHHBIX
LIEHHOCTEW, B TOM 4YHUCJIE C YYE€TOM TapMOHM3alMU MEKHAIMOHAIBHBIX W
MEXKPEJUTMO3HbIX OTHOILIEHUH, TIPUMEHSTh CTAaHIAPThl AHTUKOPPYIIIMOHHOT'O TOBEACHHUS

OK 07. ConelicTBOBaTh COXpPAHEHUIO OKPYIKAIOIIEH CPeNbl, PECypCcOCOEpEKEHHUIO,
NPUMEHATh 3HaHUS 00 M3MEHEHMHU KJIMMaTa, MPUHUUIBI OEepeXIMBOTIO MPOU3BOJICTBA,

3¢ (EeKTUBHO JEHCTBOBATH B UPE3BbIYANHBIX CUTYAITUSX

Ilpogheccuonanvnvie komnemenyuu



[IK 2.2. Pacmpenensth paOOTHHKOB IO pabOYUM MeCTaM W OMPENSIATh UM
MIPOM3BOJICTBEHHBIE 3a/IaHUS

I[IK 2.3. OuenuBath u oOecmeynBaTh SKOHOMHYECKYIO A()(PEKTUBHOCTH
MIPOMU3BOICTBEHHOTO MpoOIiecca Kak B 1IEJIOM, TaK U Ha OT/JCIbHBIX dTamax.

[IK 3.2. Pa3pabarbiBaTh TEXHOJOTHMUECKHE MPOIECChl HAa PEMOHT OTIEIbHBIX
JeTaJled W y3JI0B JKEIE3HOJOPOKHOIO IOJBMKHOTO COCTaBa B COOTBETCTBHUU C
HOPMAaTUBHOU JOKYMEHTALUEH.



2. ®OHA OUEHOYHbIX CPeacTB ANA BXOAHOro KOHTpoONs

BXO4HOM KOHTPO/b COCTOUT M3 334aHMN, YAaCTUYHO B3ATbIX U3 OTKPbITOro 6aHka O
n BMP no matemaTtuke. Ha BbINO/HEHWE 3afaHUM BXOAHOrO KOHTpona paetca 1
aKagemunyeckuit yac (45 MmuHyT).

BXO4HOM KOHTPONb COCTOUT U3 2-X YacTelt: 06a3aTeNbHOM U AONONHUTENbHOMN.

ObA3aTenbHaaA 4acTb COAEPKUT 3a4aHUA MUHUMANBHOTO 06A3aTeNbHOrO YPOBHS,
A0NONHUTENbHAA YacTb — bonee CNOXKHble 3a4aHuA.

MpX BbINOAHEHWW 3af4aHUIM TpebyeTca NPeAcTaBUTb XO4 PELeHUA WU yKasaTb
Nony4YyeHHbI oTBeT. [1paBMIbHO BbIMOJIHEHHOE 33gaHuMe Ku3 06s3aTenbHOM YacTu
oLeHMBaeTcA B 0AWH 6ann; NpaBu/IbHOE BbIMOJHEHME 334aHUN AONONAHUTE/IbHOM YacTu
oueHuBaetca 3 6bannammunm 1-2 6annamm 3a HaCTUYHOE peLLeHUe.

Bannbl, Nony4YeHHble 33 BCE BbIMO/IHEHHbIE 3a4aHMA, CYMMUPYIOTCA.

LLIkana nepeeoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxo0umoe 014 Nony4eHuUs oOmmemku
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O6pazosamersbHbie pe3ynbmamol, nodnexcaujue nposepkKe (3nemeHmeol):

NP6 1, MP65, NP6 6, MP69, MP6 12, NP6 14.
MPy 1, MPy 5, NPy 7, NPy 8, MNPy 18, NPy 19.
OK 01, OK02, OK 04, OK 05, OK 06.

3adaHusa 8Xx00HO020 KOHMpPONA

O6sa3arenbHana 4acTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasusbHLIL omeem u3 4Yembipex
npeos1oMHceHHbLIX.
1. (1 6ann) Packpolite popMyay COKPALLEHHOTrO YMHOXeHUA a%-b?:
A) a*-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I) (a-b)(a-b)

2. (1 6ann) Nnowaab TPEYronbHMUKa BbluMcAeTca no dopmyne:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; ') S=(a*b)/3.
3. (1 6ann) Kakoe 13 cneayroWwmx YNCeN 3aKA0HEHO MEXAY YNACAAMU 1

A)0,4;B)0,5;B)0,6;) 0,7
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4. (1 6ann) AaHbl rpaduku dyHKUMIK. Kakaa dopmyna cooTBeTcTBYET rpaduKy 3):

1) 2) 3)

A) ; B) ; B) ; 1) y=x+5.
Mpu evinonHeHuu 3adaruli 5-8 3anuwiume xo0 peweHuA u nosay4eHHolili omeem.

5. (2 6anna) Bbiuncnure

6. (2 6anna) Pewwute ypasHeHnex>-7x+10=0.Ecnun ypasHeHne nmeet 6oaee o4HOro
KOPHA, B OTBET 3aMULLINTE MEHbLLWI U3 KOPHEN.

7.(2 6anna) Nnowaab 3emenb KPeCTbAHCKOro X03ANCTBa, OTBEA EHHAA NoA4 NOCaAKY
KYCTapHUKOB M LBETHUKOB, COCTaBAAEeT 24 ravpacnpeneneHameKayHMmMmm B OTHOLLIEHUN
5:3. CKONbKO rekTapoB 3aHUMAIOT LIBETHUKK?

8. (2 6anna) Boicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpesKu
AH=2 n HD=32. AuaroHanb napannenorpamma BD pasBHa 40. Hahgute nnowagb
napanaenorpamma.

[dononHuTtenbHas YacTb

Mpu evinonHeHuu 3adaHua 9 3anuwume xo00, o0b60cHoOsaHUe peweHus U
noay4eHHoili omeem.

9. (3 6anna) Pbib60sOB NpPONAbLIA Ha N0AKE OT MPUCTAaHU HEKOTOPOE PacCToAHUE
BBEPX MO TeYEHUIO PeKM, 3aTeM Bpocun AKopb, 2 Yaca I0BUA pbiby M BepHyACcA 06paTHO
yepes 5 YacoB OT Hayana nyTewecTBua. Ha Kakoe paccToAHWE OT NPUCTAHU OH OTN/bI,
€C/11 CKOPOCTb TeYEHUA PEKN paBHa 2 KM/4, a cObCTBEHHaA CKOPOCTb IOAKN 6 KM/Y?

JTaNOHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaaHuA
OTtBer b b B A 2,7 2 9 816 8
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3. ®OHA OLEHOYHbIX CPEACTB ANA TEKYLLETO KOHTPONA

TeKyLWMn KOHTPONb NPOBOAATCA BO BPEMSA ayAUTOPHbLIX 3aHATUI MO MaTEMATUKE B
COOTBETCTBUM C Yy4ebHbIM NaaHOM U paboyeit nporpammbl O «MatemaTnka» nNo BCeM
pa3faenam nporpaMmbl. TEKYLWUIA KOHTPONb COCTOUT U3 ABYX YacTel: TEOPETUYECKON U
npakTMyeckoi. Mpu aTom obyyatoLmeca NoayyatoT ABe OTMETKM.

TeopeTnyeckas 4acTb MNpPOXoAUT B ¢opme YCTHbIX OTBETOB: o0byyatolmecs
BbITArMBAOT MATb KAPTOYEK C BOMPOCAMM, AAOT NOHbIA OTBET (CO CMMCKOM BOMPOCOB
obyuyarowmecs 3HaKOMATCS B HaYale U3yyeHua pasgena).

LLikana nepesoda 6annoe e ommemku no namubannvHoii cucmeme

Ommemka Konuyecmeo eepHbix omeemoe Ha meopemuyecKue 80Mpocsl
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omnuyHo) 5

3afaHMA NpPaKTUYECKOM 4YacTU (KOHTpOJ/IbHble pPaboTbl) YACTUYHO B3ATbl W3
OoTKpbITOro 6aHka EM3 n BIMP no matemaTuke.

Ha BbinonHeHWe KOHTPOAbHOM paboTbl N0 MaTemaTuKke Aaetca 1 akaAeMUYecKui
yac (45 MUHyT).

KoHTponbHas paboTa cocTtouT ux 2-X 4acTel. B nepBoi vacTum npeanaraercs
BbIMO/IHUTL 4 3a4aHUA - BblOpaTb NPaBU/bHbLINA OTBET M3 YeTbipex NpPeasoXKeHHbIX. Bo
BTOPOW YacTh Npeanaraerca BbiNOAHUTb 6 3a4aHUN - 0POPMUTb X0, PELLEHMA U 3anncaTb
NOJIy4eHHbI OTBET.

3a npaBWAbHOE BbINOAHEHME NOOOro 3agaHMA NepBOM YacTu obyyarowmmnca
nonyyaeT oguH 6anna. MpaBunbHOE BbINOJHEHWE 3a4aHWNI BTOPOM YacTU OLeHMBaeTcA 2
6annamm unm 1 6annom 3a YacTMYHOE peLleHue.

Bannbl, nony4YeHHble 3a BCE BbINO/IHEHHbIE 334,aHMA, CYMMUPYIOTCA.

LLIkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 015 Noay4eHUss ommMmemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16
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3.1 lMpsamele u nnockocmu 8 npocmpaHcmee

O6pa3zosamesnbHbie pe3ynbmameol, Nodaexcaujue npoeepke (3nemeHmsol):

NP6 1, MP69, NP6 11, NP6 12, NP6 14.
MPy 1, NPy 14, NPy 15, NPy 16, NPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK...

wnN e

4.

TeopeTnyeckme BonNpochli:
ChdopmynupymTte Teopemy Nudaropa.
Mepeuncnnte oCHoBHble GUrypPbl B MPOCTPAHCTBE.
Mepeuncnnte cnocobbl 3agaHNA NNOCKOCTU.
Mpoponxkute Teopemy: «Ecnn ogHa w3 AByX NapanfienbHbiX MNPAMbIX

nepneHAMKYNApHa NI0CKOCTH, TO...».

5.

Mpoaonxkute Teopemy: «Ecnu aBe napannenbHble NJA0OCKOCTU NepecekaoTca

TpPeTben, TO...».

6. Coopmynumpymte onpeneneHune AByrpaHoro yraa.

7. CodopmynupymnTte onpeneneHne TpexrpaHoro yraa.

8. PacKkpouTe NOHATUE «YTrOoN MeXAY NPAMbIMUY.

9. MNepeuncnute B3aMHOE pacnonoxeHne AByX NPAMbIX B NPOCTPAHCTBE

10. Kakue npAmble Ha3blBalOTCA NapasiaeibHbIMU B NPOCTPAHCTBE?

11. Kakue npamblie Ha3blBaOTCA CKPELLMBAOLLMMMCA B MPOCTPAHCTBE?

12. Kakue npamblie Ha3blBaOTCA NePNeHAMKYNAPHbIMM B NPOCTPAHCTBE?

13. Mepeuncnute B3aMMHOE pPaCMONOXKEHMEe NPAMOA M  NAOCKOCTM B
NPOCTPaHCTBE.

14. PackpouTe NOHATME KYroa MeXAy NPAMOM U NJIOCKOCTbHO».

15. PackpoiTe NOHATME «NapanaenbHOCTb MPAMOMN U NIOCKOCTUY.

16. PackpouTe NOHATME «NepneHANKYAAPHOCTb MPAMON U NIOCKOCTUY.

17. TlepeuyncaunTe B3aMMHOE PacrnonoXKeHne ABYX NIOCKOCTEN B MPOCTPAHCTBE.

18. PackpoiTe NOHATUE KYTroa MeXAY NTIOCKOCTAMMUY.

19. PackpoiTe NoHATME «NapaieNbHOCTb NJIOCKOCTENY.

20. PacKpouTe NOHATUE «MepneHaNKYNAPHOCTb MOCKOCTEN Y.

21. KaK HauTh paccToaHme OT TOYKM A0 NPAMOMN?

22. Kak HauTu paccToaHue mexay NPpsmMmbIMun?

23.  KaK HalTW paccToAHME Mexay NNOCKOCTAMM?

24. Tlpoponxute onpeneneHue: «lMepneHgnKynap —aTo...».

25. [poponxute onpegenenune: « HAKNOHHaA —3TO...».

26. [Mpoponxute onpenenenmne: «MNpoekumsa HAKNOHHOM — 3TO...».

27. [epeyncnute cBOMUCTBA NApPaN/eIbHOro NPOEKTUPOBAHMUA.
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28. [puBegute npMmepbl CUMMETPUM HA NJIOCKOCTM B NPUPOAE, UCKYCCTBE,
ApPXUTEKTYype.
29. MpuBegute NnpMmepbl CUMMETPUI B MPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
ApXUTEKTYype.
30.B yem oTAnuME NOHATUE «ABUKEHMEN OT MOHATUA KMOBOPOT»?

KoHTpoabHaa paborta Nel
0O6sa3arenbHasa YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasusbHLIlI omeem u3 4Yembipex

npeosIoMHCeHHbIX.

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

A) TOYKa a NPUHAZNENKUT NAOCKOCTM 3; B) TOYKa a npuHagnexuT npamon 3; B)
NPAManA a NPUHALNEXUT NOCKOCTK ;') npAMan a nepecekaeT NN0CKOCTb .

2. (1 6ann) Npambie AB 1 CAl ckpelumBatoTca. Kakoe pacnonoxKeHme uMmerT nNpsimble
AC v BLL?

A) napannenbHble; b) nepneHankynspHole; B) ckpewmsatoTcs; ) nepecekatoTcs.

3.(1 6ann) Nnockoctn a v f umetoT 1 ob6uLyto TOUKY. KaKOBO MX B3aMMHoe
pacnonioxeHune?

A)napannenbHbl; B) nepecekatoTtcs no npamoit; B) cosnagatoT; ') cKpewmBatoTcs.

4.(1 6ann) Echv npamas, npoBeaeHHas Ha NO0CKOCTM Yepe3 OCHOBAHWE HAaK/IOHHON,
neprneHAVKYNApHa ee NPoeKLMn, TO OHa...

A) nepneHauKynApHa U cCaMoii HaKNOHHOM; B) napannenbHa U camoit Hak/IoOHHOW; B)
CKPELUMBAETCA C HAaKNOHHOM; ') nepneHAMKynapHa OCHOBAHUIO HAaK/1IOHHOM.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHusA U nosay4YeHHolili omeem.

5. (2 6anna) Yepes KoOHUbl oTpe3ka AB un ero cepeanHy M npoBeaeHbl
napanienbHble NpAMble, NepeceKatolme HEKOTOPYO NJIOCKOCTb B TOYKax A, By u M.
Hanaute anvHy otpeska MM, ecnm otpe3ok AB He nepecekaeT M/IOCKOCTb M ecnu
AA;=6,8cm, BB1=7,4cm.

6. (2 6anna) Npambie AC, AB n A[] nonapHo nepneHAnKynapHbl. HaliamuTte oTpesokK
CL, echn AB=5 cm, BC=13 cm, A1=9 cm.

7.(2 6anna) U3 TOUYKM K NNOCKOCTM NPOBEAEHbI ABE HAKNOHHbIe. HanauTte AnuvHbI
obuwero nepneHAUKyNApa, €can NPOEKUMU HAKMAOHHbIX OTHOCATCA KakK 2:3 U ANUHbI
HAK/IOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptntbky6ABCOAB:C1[;. MocTpounTb Touky KEAB, Touky MEN,C,
oTpe3oK PEEA;B,C;.

JdononHurtenbHas YacTb
Mpu evinoaHeHuu 3adaHusa 9 3anuwume xo00, obocHoeaHue peweHUsA U
nosy4yeHHsIli omeem.
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9. (3 6anna) Pa3butb uBeTHMK Kpyrnon dopmbl (R=2 M) Ha YacTn pasnUYHOM
naowaaun. Paccumtatb KONMYECTBO Ca*KEHLIEB LBETOB A5 KaxKAoro cektopa. OdopmuTb

CXemy uBeTHMKa. Hanpumep:

3Ta/I0HblI OTBETOB:

Homep 5 6
3apaHuA
OTtBer 7,1 15
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3.2 KoopouHamel u 6eKmopubli

Ob6pa3zosamesnbHble pe3ysabmameol, nodnexcaujue nposepke (3nemeHmol):

MP61,MP69,MP6 11, NP6 12, NP6 13.

MNPy 1, NPy 14, NPy 15, NPy 16, MNPy 17, NPy 19.
OK 01, OK02, OK03, OK05, OK07.

NK....

TeopeTnyecKkme Bonpochbl:
N3 yero cocTomT NPAMOYrosibHasa CUCTEMA KOOPAMHAT B MPOCTPaHCTBE?

Ecnm TouKa nexkuT B NIOCKOCTU Xy, Kakasi KoOpAWHATa y Hee Hynesas?
MpuseauTe NnpMmep KOOPAMHAT TOUKM A, KOTOPAA NEXMUT HA OCK Z.
PacKkpouTe NOHATUE KBEKTOPY.

Kak HalnTn KoopAauHaTbl BEKTOpa?

Mepeuncnnte n packpomTe NpaBuia COXKEHMA BEKTOPOB.

Kakune BEKTOpPbI Ha3bIBAKOTCA KONJIMHEAPHbIMU?

Kakune BEKTOpPbI Ha3bIBAKOTCA NEPNEHANKYNAPHbIMN?

Yemy paBHO CKanAapHoe Npoun3BeaeHNE BEKTOPOB?

Kak HalWTK BEKTOpPHOE NPOn3BEAEHNE BEKTOPOB?

Yemy paBeH yron mexay BeKtopamm?

MpuseguTe Npumep MmaTpuLbl 2x2.

MpuseguTe Nnpumep maTtpuubl 3x3.

oo N RAEWNE

S
wN = o

KoHTponbHasa paborta No3

Ob6a3arenbHasn YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasunavHoLili omeem u3 4Yemoipex

npeosioHeHHbIX.

1. (1 6ann) AaHbl ToukM A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakmne mn3 Hux
NIeXKaT Ha KoopAauHaTHOM npAmon Oy?

A)A; B) B; B) C; T) [

2. (1 6ann) Kakue us sektopos a(1,0,-1), c¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnstorca
eANHNYHbIMN?

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

3. (1 6ann) Kakue ns sektopos a(1,2,-3), c(3,6,-6), 8(2,4,-6) KonnnHeapHbI?

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

4. (1 6ann) Oanbl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoM KaKoro oTpeska
asnsaetca Toyka M(0,3,4)?

A) AB; B) BC; B) AC; T) CB.
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lMpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHslli omeem.

5. (2 6anna) AaHbl BeKTOpPbLI A(-6,0,8) , B(-3,2,-6). Hanaute ckanAapHoe npousseaeHme
BEKTOPOB.

6. (2 6anna) Mpwu KaKuXx 3HaYeHusX n BekTOpbl  a(4,1,2),
B(1,2,n1)nepneHanKkynapHbI?)

7. (2 6anna) OaHbl BekTOpbl a(-6,0,8), B(-3,2,-6). Hangute KocuHyc yrna mexay
BEKTOpPaMMU.

8. (2 6anna) Aokaxkute, 4To YeTblpéxyronbHMK ABCL aBnaetca pombom, ecnu:

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

dononHutenbHasa 4actb
Mpu ebinonHeHuu 3a0aHua 9 3anuwume xo00, obocHoeaHue peweHuUsa U
nosy4yeHHsIli omsem.
9. (3 6anna) MakeT KNymbbl NpeacTaBieH Ha KOOPANHATHOW NiocKocTU. Hangute

naowanb KNymbbl (YeTbipexyrosibHUKa), BePLUMHbI KOTOPOro MMeT KoopanHaThl (8;0),
(10;8), (2;10), (0;2).

3Ta/I0OHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a4aHuA
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHosbl mpu2oHomempuu. TpuzoHoMmempu4eckue (pyHKyuu

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):
NP6 1, NP6 3, NP6 5, MP6 14.
MPy 1, NPy 6, MPy 7, NPy 8, NPy 18, NPy 19.
OKO01,0K02,0K03,0K04, OK05, OK06.

MK...
TeopeTnyeckme BONpocobi:
1. Yemy paBeH yron B 04nH pagmaH?
2. B KaKunx yeTBepTAX TPUrOHOMETPUYECKOrO Kpyra GyHKLUMA y=SinX NpUHUMaeT
NONOXKUTENbHbIE 3HAYEHNA?
3. B Kakux 4eTBepTAX TPUrOHOMETPUYECKOro Kpyra oyHKUMA Y= COSX

NPUHUMAET OTPULLATENbHbIE 3HAYEHNA?

4 Mpogonxkute onpeaeneHue: « CUHyC OCTPOro yrsia — 3710...».

5 MNpopgonxnte onpegeneHne: «k KOCUHYC OCTPOro yrna — 3To...».

6. Mpogonxute onpeneneHne: « TaHreHc oCTPOro yraa —sT1o...».

7 Codopmynumpyite OCHOBHOE TPUTOHOMETPUUYECKOE TOXKA,ECTBO.

8 Yemy paBHO npousBeaeHme tgx*ctgx?

9 Yemy paseH sin(2x)? Chopmynmpyite npaBuao BbIYUCAEHNUA.

10. Yemy paBeH cos(2x)? Cdopmynnpyinte npaBuIO BbIYUCIEHUA.

11. Nepeyncaunte TPUroHOMeETPUYECKME PYHKLNM, YKAXKNTE UX NEPUOLbI.

12. Yemy paBeH nepuoa PpyHKUMKM y=cos(4x)?

13. emy paseH nepuoa yHKUMKN y=cos(x/4)?

14. Onpeaenute ob6nactb 3HaYeHUA GyHKUMM y=3cos(5x)?

15. Mepeuncante cnocobbl peleHna TPUroHOMETPUYECKMX YPABHEHUM.

16. PackpoilTe anroputm peweHna OLHOPOAHbIX TPUTOHOMETPUYECKUX
ypaBHEHWUI NepBoro nopaaka.

17. PacKkponte anroputm peweHna OAHOPOAHbIX TPUrOHOMETPUYECKUX
ypaBHEHUIM BTOPOro nopagkKa.

KoHTponbHaa paboTta No4
0O6a3aTtenbHaa YacTb
Mpu peweHuu 3ad0aHuli 1-4 3anuwume npasunbHLIli omeem U3 4Yemoipex

npeosioyHceHHbLIX.

1. (1 6ann) B AABC sinC=2—?. Kakas n3 cTopoH asnaetca runoteHy3on AABC?
A) AB; B) AC; B) BC; T) CB.

2. (1 6ann) Yrnom Kakow yetsepTtu asnaetcs yron a=400°?
A)I;B) I1; B) I11; T) IV.
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3. (1 6ann) Kakne 13 dpyHKUNIM ABNAIOTCA YETHBIMN?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakne 13 ymcen sBNAKOTCA KOPHEM YPaBHEHUA COS X =E?

T T T 2T
A)Xx==; B)X=—; B) Xx=—; ) x=—.
6 3 2 3

Mpu evinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHuUsA U Nosay4eHHoili omeem.

. T Vs
5. (2 6anna) Bbiuncnure: sin>+cos_.

6.(2 6anna) Hanaute 3HaveHue BblpameHMMarccos\/z—E-4arcsin(— \/2—3)

7. (2 6anna) JoKaxuTe ToxaecTso: 2sin(m/2+a)+ cos(m—a)= cosa.

8. (2 6anna)Pewwnte ypasHeHue: sin’x - 4 sin x + 3 =0.

AdononHutenbHaa Yactb

Mpu evinoaHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHUsA U

nosy4yeHHsIli omeem.
9. (3 6anna) Pewunte cuctemy ypaBHEHUNA:
Xt+ty=m
{sin X+ siny = 2.
3TaNOoHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3afaHuA
Otset B A B b 1 2T ~+2m, | G+ 2m; T+
neEZzZ Zmn),
neZ
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3.4 NMpou3eo0Hasa hyHKyuu, ee npumeHeHue

O6pazosamenbHble pe3ysnbmamel, nodsexcaujue nposepkKe (3nemeHmeol):
MP6 1, MP6 4, NP6 6, NP6 14.
MNPy 1, MNPy 6, MNPy 7, MNPy 8, MNPy 9, MNPy 10, NPy 11, MNPy 18, NPy 19.
OKO01, OK02, OK03, OK04, OK05, OK06, OK07.
TeopeTnyeckue BONPOCHI:

1. MNpoponxute onpenenenune: «flocnenosaTtesibHOCTb — 3TO...».
2. MpuBegute Nnpumep apnpmMeTU4ecKon NpPorpeccuu.

3. MpuBeauTe NpuMep reoMeTpMYEeCcKom NPorpeccmmn.

4, MpuBeauTe npumep 6ecKoHeYHOo ybbIBatOLLLEN TEOMETPUYECKOM NPOrpPeccunt.
5. Mpoaonxute onpegenenHune: «lponssogHaa — 370...».

6. PacKkpoiTe reoMeTpu4ecKkmim CMbICn NPOU3BOAHOMN.

7. Mpoponxute onpeaenenmne: «KacatenbHaa —370...».

8. Packpoite GU3n4eCcKnim cMbica NPOU3BOAHOM.

9. Mepeuncnnte npaBuna BbIMUCNEHNA NPON3BOLHDIX.

10. Yemy paBHa npon3BoAHaA CTENEHHON PyHKLUNKN?

11. Yemy paBHa Nnpou3BoAaHaA npousseneHma’?

12. Yemy paBHa Npom3BOAHAA YAaCTHOrO?

13. Yemy paBHa Npoun3BOAHAA CNOXKHOM GYHKUNN?

14. CdopmynupyiTe npusHaK BO3pacTaHma GYyHKLNUN.

15. CdopmynupyiTe npusHaK yobiBaHUSA GYHKLUN.

16. CdopmynumpyinTe npnsHaK TOYKN MaKCMMyma GyHKLNUN.

17. CdopmynupyiTe npusHaKk TOYKM MUHUMYMA QYHKLMUN.

18. CocTtaBbTe anropuTM pelleHns 3ada4 Ha HaxoXKAeHWs Haubonbluero u
HaUMeHbLUero 3HayeHMa GyHKLMN Ha OTpe3Ke?

19. CocTtaBbTe anropuMtm MCCAeA0BaHMA WU NOCTPOEHMA rpaduKka PyHKUUK C
NMOMOLLIO NPOM3BOAHOMN.

20. KaK HauTh BepTMKa/IbHYO acMMNTOTY rpadmka GyHKumm?

KoHTponbHasa paborta Ne5
06a3arenbHasa YacTb

Mpu peweHuu 3adaHuli 1-4 3anuwume npasusabHLIli omeem U3 4Yembipex

npeosIoHCeHHbIX.

1. (1 6ann) Yemy pasHa npounssogHan GYHKLMM y=cos>x?
A) y'=—sin®; B) y'=-2sin?x; B)y’'=-2cos xsinx; ) y'=2cos x.

2. (1 6ann) No Kakon M3 GopPMYy BbIYMUCAETCA NPOU3BOAHAA NPON3BEAEHUNA?
u'v—uv’

A) (u+v)'=u’+v’; B) (uv)'=u’v+uv’; B)(%)' = s T)(f(g(x)) =f"(g(x))*g(x).

’
v2

3. (1 6ann) PewwuTe ypasHeHue f'(x)=0, ecan f(x)=3x> — 6x +4. Bbibepute oTBeT.
A)1;B)-1;B)4;T)-4.
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4. (1 6ann)
onpeaeneHHomn

Ha pucyHKke wu3obpaxkeH rpaduk npoussogHon ¢yHKUmK f(x),
Ha

YA
)
PR

(—10; 8).
|
. H !
; - HE
B $

S1 4 ':'—,f.l,\
AR

5
_. t
s Y

WHTepBane
HanautekonmyectsotouekmakcumymadyHkunnf(x)Ha otpeske [—9;6].
Fan /"\

%t

x®
Y

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

Mpu ebinonHeHuu 3a0aruii 5-8 3anuwiume xo0 peweHusA U Nosay4YeHHbIl omeem.
5. (2 6anna)

MaTepmaanaﬂ TOYKa [ABUXKETCA HpﬂMOﬂMHel;'IHO Nno 3adKOHY
BpemAaBCeERKYHAAX,

(rae x —paccToAHMeoTTOYKMOTCHETaBMETpax, t —
n3mepeHHOeCHaYyanaaBu»keHus).  HaliauteeeckopocTb
BMOMEHTBpEemMeHu

(Bm/c)
6. (2 6anna) Ha pucyHKe nsobparkéH rpaduk dyHKUmMny = f(x) 1 KacatenbHaa K Hemy
B TOUKe C abcumccomxg. Hanaute sHaueHne nponssoaHoM GYHKUUNS(X) B TOUKEX.

-2)(x+3
7.(2 6anna)Pelwnte HepaBEHCTBO: %> 0

8. (2 6anna) UccneposaTb pyHKUMIO f(X)=x> — 3X 1 nocTPoOUTb eé rpaduK.

[ononHutenbHana Yactb
Mpu evinosnHeHuu 3adaHus 9 3anuwume x00, obocHoeaHue peweHus U
nony4eHHoIli omeem.

9. (3 6anna) dupme «CagoBOA» BbILENAOT YHaCTOK 3eMnu naowaabio 100 m2.
MpeanaratoT YeTbipe y4vacTKa pasHbiXx pasmepos: 25x4; 20x5; 12,5x8; 10x10. Kakowm
y4yacTok oaobput aupektop ¢upmbl «CagosBoa», Y4UTbiBasA, YTO Heobxoaumo byaer
nocTaBuTb 3abop No nepumeTpy?

3Ta/I0HblI OTBETOB:
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Homep 6 7 9

3agaHusn

OTBeT 1,25 (-3; 2), 10x10
(8; +o=)
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3.5 MHo202paHHUKU U mena epaw,eHus

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):
NP6 1, NP6 6, NP6 9, NP6 10, MP6 11, MP6 12, NP6 14.

MPy 1, MPy 12, NPy 13, NPy 14, NPy 15, NPy 16, NPy 18, NPy 19.
OKO01,0K02,0K03,0K04, OK05, OK06, OKO07.

TeopeTnyecKkme Bonpochbl:

1. Mpoponxute onpegenenme: « MHOrorpaHHMK — 3TO...».

2. Mpogonkute onpegenexHue: «Mpusma —3710...».

3. Mpopgonxkute onpeaenexHne: «MpAMOYronbHbIA Napannenenvnes — 3T10...».

4. Mpopgonxkute onpeaenerHune: «Kyb —ato...».

5. MNpogonxkute onpegeneHuve: «MNupammaa — 3T10...».

6. Codopmynunpymnte CBOMCTBO O NPOTUBONEXKALUMX FPAHAX Napannenenvnea.

7. Chopmynumpyrte CBOMCTBO O AMaroHanAxX napannenenvneaa.

8. Coopmynupynte CBOMCTBO O AMAroHaAM U JIMHEWHbIX pPasmepax
NPAMOYro/bHOro Napanaenenunesa.

9. Kakaa npmM3ma Ha3bIiBAeTCA NPAMOMN?

10. Kakas npu3ma HasbiBaeTcsA NPaBUAbHON?

11. PacKpoiiTe NoHATUE «NPaBUIbHAA NMpPammnaa».

12. Yto0 TaKoe anodpema npaBUAbHON NUPaMUAbI?

13. B 4yem OT/IMYME NOJIHOM MOBEPXHOCTU MPU3Mbl OT MOJIHOM MOBEPXHOCTU
nupamuabl’?

14. CdopmynupyinTte Teopemy O BblYMCAEHMM DOKOBOWM MOBEPXHOCTU MPAMOM
NpU3Mbl.

15. Cdopmynupyiite Teopemy O Bbl4MCIEHUM OOKOBOM MNOBEPXHOCTU
NpPaBUAbHOM NMPamMUAbI.

16. HasosuTe NnpegmeTbl U3 Bawen NPodecCMOHaNbHOM AeATeNbHOCTHN, KOTOpbIEe
nmetoT GopMbl MHOFOTPaHHUKOB.

17. Kakume MHOrorpaHHMKM  Ha3bIBAlOTCA  NpaBuAbHbIMM?  [lepeuyuncaute
npaBubHble MHOTOrPaHHUKW.

18. [pogonxute onpegenenHue: «UlMnmHap —3T1o...».

19. Tpoponxkute onpeneneHne: «k KOHyC —370...».

20. Npoponxute onpeaeneHune: «YceyeHHbIN KOHYC — 3T0...».

21. [pogonxute onpenenenHune: «lWap —3to...».

22. YTO0 ABNAETCA BbICOTOW YCEYEHHOrO KOHyCca?

23. Y70 ABNAETCA OCeBblM CeYeHMeM UMANHAPA, KOHYCa, YCEYEHHOro KOHYCa,
wapa?

24. Nepeuncnaunte eaMHULbI U3MEPEHUA NowWaam, obbema.

25. Yemy paBHO OTHOWEHME nNaowanenh noBepxHocTer NoaobHbiIx ¢uryp B

NpPoCTpaHcTBe?
23



26. Yemy paBHO OTHOLLIEHME 06BEMOB NOA06HbIX GUTY P B NPOCTPaHCTBE?
27. HasosuTte npeameTbl U3 Bawen NpodecCMoHabHOM AeATENBHOCTU, KOTOPbIe
nmeroT GopMbl TeN BpaLLEHUA.

KoHTponbHaa paboTta No6
O6a3aTtenbHaa YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasusabHLIli omeem U3 4Yemobipex

npeosIoMHceHHbIX.

1. (1 6ann) B Kakux eguHULAX WU3MeEpseTca naowaab MNOBEPXHOCTU
MHOTOrpaHHuKa?

A) B rpagycax; b) B meTpax; B) B KBaapaTHbix meTpax; ') B ABYrpaHHbIX rpagycax.

2. (1 6ann) Nnowaanb 60KOBOM NOBEPXHOCTM NPU3MbI BblYMCAAETCA NO GopMmye:

A) S =Seoxt 2 Soci-; B) Seox =Poc™H; B) S= Beox + SSock; ) SBOK =2P oy *H.

3. (1 6ann) Yto saBNAETCA OCEBbIM CEYEHNEM YCEYEHHOTO KOHYCa?

A) paBHOOeapeHHbIN TpeyronbHWK;, bB) paBHobegpeHHaa Tpaneuua; B)
NPSAMOYrofibHUK; ') npAaMoyroabHasa Tpaneuus.

4. (1 6ann) Kakas d¢urypa nonyyaercs Mpu BPaLLEHUN NPAMOYIOJIbHOIo

TPeyro/ibHMKa BOKPYr 04HOro U3 CBOUX KaTeToB?
A) KoHyc; B) yceueHHbI KOHYC; B) nupamnaa; N yceueHHas nupammaa.
Mpu ebinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHus U Nosay4YeHHbIl omeem.

5.(2 6anna) Pebpo ocHoBaHMA NPaBUAbHOM TPEYroNbHOW NMpamuabl 3 m, anodema
6m. Hanaute nnowanb 6OKOBOW NOBEPXHOCTU NMPAMMAbI.

6. (2 6anna) AnaroHanb Kyba paBHa Hanaute ero ob6bem.

7.(2 6anna) MpamoyronbHMK CO CTOPOHamm 8cm 1 3cm BpaLLaeTca BOKPYr 6obLien
CTOpOHbI. Haliamte 06bem, nnowaan 60KOBOM M NOMIHOM MOBEPXHOCTEN MONYYEHHOrO
Tena.

8. (2 6anna) BbluMCAUTb NOBEPXHOCTb KPOHbI KYCTapHUKA, MMetoLLero ¢popmy Lwapa
paguyca 0,5 m. B oTBeT 3anmwmnTe YNCNo, AeNeHHOoe HaT.

JononHntenbHasa YacTb

Mpu ebinoaHeHuu 3a0aHua 9 3anuwume xo00, obocHoeaHue peweHUAa U
nony4eHHoIli omeem.

9. (3 6anna) Co3pgatb modenb KAymbbl, nmerowein Gopmy KOMOMHUPOBAHHOIO
reoOMeTPpUYecKoro Tena, BbINOJHUTL HeobxoauMble pacyeTbl (naowaab, o0b6bem,
KOJINYECTBO M BUAbI CAXKEHLEB).

Mpepnonaraembie Mogeny KNymb:
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JTaNOHblI OTBETOB:

Homep 5 6 7

3apaHuA

OtBer 27 2744 72T;
48Tr;
641
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3.6 epsoobpa3Hasa ¢pyHKyuu, ee npumeHeHue

O6pazosamenbHble pe3ysbmamel, nodsexcaujue nposepke (3nemeHmol):

MP6 1, MP6 4, NP6 6, MP6 14.
NPy 1, NPy 6, NPy 7, NPy 8, MPy 9, MPy 10, NPy 11, NPy 18, NPy 19.
OK 01, 0K02, OK03, OK 04, OK05, OK 06, OK 07.

TeopeTnuyeckue Bonpocobl:
Mpoaonkute onpeaeneHune: « PyHKuma F(x) HasbiBaeTca ...».
PacKkpoiiTe reoMeTpn4eCcKMUim CMbICN ONpeaesieHHOro MHTerpana.
MpoaonxuTe onpeaeneHune: « KpusonmHelHas Tpaneums — 3T10...».
Coopmynupyiite popmyny HbtoToHa-/lenbHMUa.
B uem 3akntouaeTca obwmii BuA, Bcex nepBoobpasHbIx?
Mepeuncnnte npaBuaa BbIYUCIEHNA UHTETPAJIOB.

ounkwneE

KoHTpoabHasa paborta Ne7
Ob6a3arenbHasn YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasunvHoLIli omeem U3 4Yemoipex

npeosIoHCeHHbIX.

1.(1 6ann) [Ona kKako u3 oyHKkumin  dyHKuma  F(x)=x3-3x’+1 asnaetca
nepsoobpasHon?

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

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

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

3. (1 6ann) O6wwMIt BNA BCcex nepBooobpasHbix 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) Bolumcnaute onpeaeneHHbl MHTerpan ff xdx.

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

Mpu evbinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHolli omeem.

5. (2 6anna) Asnaetca an F(x)=x3-3x+1 nepsoobpasHoit ana dbyHkumm f(x)=3(x*1)?

6. (2 6anna) 3apaitte nepsoobpasHyto F(x) ana dyHkumm f(x)=3x>-2X, ecam n3sectHbl
KoopAuHaTbl Touku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHKe nsobpaxeH rpadmk ¢yHKumm y=f(x), onpegenéHHon Ha
nHTepsane (—3; 11). HananteHaumeHbLlieesHavyeHMedyHKUMNS(x)Ha oTpe3Kke [2; 9,5].
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8. (2 6anna) Ha pucyHke nsobpaxkeH rpaduk Hekotopoi ¢pyHKumnmM y=Ff(x). Monb3ayacb

. 5
PUCYHKOM, BbIYMCNNTE ONpeneneHHbIN |/|HTerpanf1 f(x)dx.

YA
4

y=f{x)

e . e e s . e s s . .

(7] Sy ———

AdononHutenbHasa 4YacTb

Mpu evinoaHeHuu 3adaHus 9 3anuwume x00, 060CHOBaHUe peweHUs U
nony4eHHoIli omeem.
9. (3 6anna) Bblumcantb Naowanb KAymbObl, NEPUMETP KOTOPON OrpaHUYMBaAOT

NNHUN y=0, y=X, y=-2x+6. Pelwuntb AByma cnocobamu. Caenatb YyepTex.

3TaNOHbI OTBETOB:

Homep 2 3 4 5 6 7 8
3a4aHuA
OTtBer A ) r Aa x3-x2+4 -3 12
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3.7 CmeneHu u KopHU. CmeneHHAsA (PyHKYUsA

O6paszosamesnbHble pe3ynbmamel, nodsexcaujue nposepke (3nemeHmol):
MP6 1, NP6 2, MP6 3, MP65, NP6 6, NP6 14.

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

OK 01, OK02, OK03, OK 04, OK 05, OK 06.

TeopeTnyeckue BONpPOCHI:

1 CodopmynupymnTte onpeaeneHme cteneHHom GyHKUUN.

2. Mepeuncnnte cBOMCTBA CTENEHHOM PYHKLUUM C LLebIM NOKa3aTeNem.

3. Mepeuncnnte CBOMCTBA CTENEHW C AENCTBUTE/IbHbIM  MOKasaTeNem.
MpuBeguTe npumepsl.

4, Mepeuncante CBOMCTBA KOPHA HaTypasibHOM cTeneHun. Mpuseante npumepsbl

5. Ha yto Heobxoanmo obpaTUTb BHMMAHWE NPU PELIEHUN MPPALMOHANBbHOIO
YPaBHEHWUs YETHOM CTeNneHn?

6. Yemy paBeH KOpeHb YETHOM CTeNeHU U3 oTpuuaTenbHoro Yncna?Mpusegute
npumep.

7. Yemy paBeH KOpeHb HEYETHOW CTerneHn U3 OTPULATeNbHOro 4Yucna?
MpuBeauTe npumep.

8. Ha yTo cTouT 06paTUTL BHUMAHME NPU PELLEHUN UPPALMOHANbHbIX, APOOHO-

PaLMOHANbHbIX YPaBHEHUI U HEPABEHCTB?

KoHTponbHasa paborta Ne 8
0O6a3aTtenbHaa YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHLIli omeem U3 4Yembipex

npeosioMHceHHbLIX.

1. (1 6ann) Mexay KakMmn ABYMS HaTypPasibHbIMW YUCAAMMN Haxop,MTcnqmcnom?
A)19120;6)213;B)181n19;T) 3 un4.

2. (1 6ann) Onpepenute KopeHb ypaBHeHUsa x°=125

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

3. (1 6ann) Pacnonoxute B nopaaKe Bo3pactaHma Yncna: 2; i/?, V17

A) 2;3/5;¥17; B) 2;¥17; 3/5; B) 3/5; 2; V17; 1) V/17; 2; 5.

4. (1 6ann) YMHO»Kaa yncna c 04MHAKOBbIM OCHOBaHUEM, UX CTEMEHMN...?

A) ymHoKaem; B) nenum; B) cknagbiBaem; M) oTHUMaem.

Mpu evinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHuUA U Nosy4eHHolli omeem.

5. (2 6anna) Hanaute 3HayeHUe BblpaXKeHUA npu a=7.
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6. (2 6anna) Hanaute 3HayeHUe BblpaKeHUA .
7. (2 6anna) PacctosHue oT Habnopatena, Haxoaauwerocs Ha Hebonblon
BbICOTENKMNOMETPOB Haf 3eMNEN, A0 HabntoaaeMon UM TMHUN TOPU3OHTA BbIYUCASETCA

no dopmyne , roeR=6400 KM —paguyc3emnn.
CKaKOMBbICOTbITOPU3OHTBUAEHHAPACCTOAHMN 48 KMIOMETPOB?
OTBETBbIPAa3UTEBKUNOMETPAX.

8. (2 6banna) PewunTte ypaBHeHUe

JononHutenbHaAa YacTb
Mpu ebinonHeHuu 3a0aHus 9 3anuwume x00, o060cHOBaHUEe peweHUs U
nosy4yeHHsIli omseem.
y = VX
=X

9. (3 6anna) Pewnte rpadpun4eckm cuctemy ypaBHEHWIA: {

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBer b r B B 49 2 0,18 -36 (1;1)
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3.8 NMokazamenvHasa hyHKYUA

O6paszosamesnbHbie pe3yabmamel, nodnexcaujue nposepKe (3nemeHmeol):

NP6 1, MP62, NP6 3,MP64, NP6 5, NP6 6, NP6 14.
MNPy 1, NPy 5, MPy 6, NPy 7, NPy 8, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5,0K6.

TeopeTnyeckue BONPOChHI:

1. Chopmynupyite onpeaeneHme nokasaTenbHom GyHKUUN.

2. MNepeuyncnmnte cBOMCTBA NOKa3aTeNIbHON GYHKUUN.

3. Mepeuncnnte cnocobbl peleHmna NoKasaTeIbHbIX YPaBHEHWUMN.

4. CoopmynupyiiTe  nNpaBuIO  pPeleHMA  MPOCTEMWIMX  MOKa3aTeNbHbIX
HepaBeHCTB.

5. B uem 3aKkntovaeTca rpadpmyeckunii cnocob pelleHns ypaBHEHUM.

6. Mpuseaunte npumep GpyHKLUMOHANbHOM 3aBUCUMOCTM NOKa3aTeIbHON PyHKLMMU
N3 peasibHOM XKU3HMW.

KoHTponbHasa paborta Ne9

06a3arenbHasa YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHeLIli omeem U3 Yemobipex

npeosioHeHHbIX.
1. (1 6ann) Mpn Kakom 3HayeHUM a OyHKUMA y=a* ObiBaeT Ha Bcen obnactu
onpepeneHua?
A) a=§; B) a=8,25; B) a=§; M) a=\/3.
2. (1 6ann) Ha pucyHKe wmn306parkéH rpaduk ¢yHKummn Buaaf(x)=a*. Hangwure
3HayeHuef(2).
T

——
| O pm.l,;,-m :E{

A) 25.; B) 5; B) 32; ') HeT BepHOro oTBeTa.

3. (1 6ann) PyHKUMA 3aaaHa GOPMYNON: f(x)=(§)x. Yemy paBHo f(-2)?
A) - B)-4;B) 4;T) V2.

4. (1 6ann) KopeHb ypaBHEHMUA ?
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A) 12,5; B) 13; B) 14;T) 15.

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwiume xo00 peweHus U nosay4eHHslli omeem.
5. (2 6anna) HaiauTte KopeHb ypaBHeHna 3%2-5%3%=12
6. (2 6anna) CKONbKO LEenbIX peLeHnin umeet HepaBeHcTBO1<7%1<497?

7. (2 6anna)Hanaunte TOUKYy Makcumyma GyHKLUK
8. (2 6anna) B xoae pacnaga pagmMoakTMBHOIO M30TOMNA €ro Macca YMeHbLIaeTca no

3aKOHY raemoy — HayanbHaA macca u3oTona,t — spems, npowleatuee ot
Ha4YaNbHOro MOMeHTa, T — nepmoa nosaypacnaga. B HayanbHbIM MOMEHT BpEMEHM Macca
nu3oTtona 184 mr. Neprnoperononypacnagacocrasnsaer 7 MWH. Hanpute,

YyepesCKoIbKOMMHYTMaccanloTonabyaetpasHa 23 mr.

AononHutenbHasa 4YacTb
llpu ebIinosnHeHUU 3a0aHus 9 3anuwume xo00, obocHoeaHue peweHua u
ﬂOﬂy‘iEHHblﬁ omeem.

y—2x=0

9. (3 6anna) Pewunte rpadpnyeckm cucteMy ypaBHEHUN: {y _ X — ("

3TaNOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTBer B A B A 1 2 -4 21 (2;4)
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3.9 Jlocapugmel. Jloeapugpmuyeckas pyHKyus

Ob6pazosamesnbHble pe3ynbmameol, nodnexcaujue nposepke (3nemeHmol):

NP6 1, NP6 2, MP6 3, MP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, NPy 6, NMPy 7, NPy 8, MPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckme Bonpochbl:

1. Codopmynupymte onpegeneHme norapuPpmmyeckon GyHKLUN.

2. Mepeuncnnte cBoMCTBa NorapmPmmyeckon GyHKLNN.

3. Mpopgonxkute onpeaenexHue: «Jlorapupm —3T0...».

4, Yemy paBeH fiorapndm npomsseneHuns?

5. Yemy paBeH norapmpm 4actHOro?

6. MpuBeaute npumepbl norapudmuyeckon cnupann B npupoae M B
OKpYKaloLwem mupe.

7. Ha uTto ctout 06patutb BHMMaHWE NpPU peleHUU NOorapuPMUYEcKUxX U
YPaBHEHMN N HEPABEHCTB?

6. Mepeuncnunte cnocobbl peleHna NorapnuPMmUYecKnx ypaBHEHNN.

7. Coopmynupyinte npaBuao peweHna npocTenwmnx norapndmmnyeckmnx
HepaBEeHCTB.

8. B uem 3akntovaeTca rpadpmyeckunii cnocob peleHns ypaBHEHUMN.

6. MpuBeaute npumep OGYHKUMOHANBHON 3aBUCUMMOCTM NorapupmMmuyeckon
bYHKUMKM U3 peanbHOM KU3HMU.

KoHTtponbHasa paborta Ne10
06a3arenbHasa YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHeLIli omeem U3 Yemobipex

npeosioMHeHHbIX.
1. (1 6ann) Kakas u3 pyHKUKNIA BO3pacTaeT Ha Bcelt obnactm onpeneneHma?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log: x.
2
2. (1 6ann) Yraxkute obnactb onpeaenenus dyHkumm f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-22; -1,5), (7; +°).; B) (-1,5; 7); T) (-2°; -7), (1,5; +o°).
3. (1 6ann) Pacnonoxutb B nopaake Bospactanua: log, 5 4;log, 5 0,4,1og, 5 i.
A) log 5 4; log, 5 0,4;1log 5 i; B) log s 4;log0,5i; logy 5 0,4;
1 1
B) 10g0’5 Z; 10g0,5 0,4; 10g0’5 4 ; r) lOgO,S 0,4; 10g0,5 Z; 10g0‘5 4‘.

4. (1 6ann) HatguTte KOpeHb ypaBHEHUA
A)11; b) -11; B) -3; T) 3.
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lMpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHslli omeem.
5. (2 6anna) Onpepenute 3HaudeHue Bbipaxerna log, 2 + log, 3 + 210824,
6. (2 6anna) YKaxKuTe HaMmeHblLEee Leioe pelleHne HepaBeHCTBa:

log;(6x— 4) > 2.

7.(2 6anna) Hangute TouKy Makcumyma GpyHKLUUM

8. (2 6anna) Ana oborpesBa NnomelLeHMA, TEMMNEPaATypa B KOTOPOM NoAAEPHKUBAETCS
Ha ypoBHe T,=15° yepe3 paguaTop OTOM/IEHMA MPONYCKAKT ropadyto Boay. Pacxop,
npoxoasuen yepes Tpyby paamatopa Bogbl m = 0,6 kr/c. MpoxoaanoTtpybepaccTosHUe X,
BOAAOXNaXAaeTCcAOTHaYanbHOUTEMNepaTypbl T,=91° a0 Temnepatypbl T, NPUYEM

roe — TennoémKOCTb BO/bl, —
KoapoduumeHT TennoobmeHa, a — nocTtofHHaA. Hamgute, [0 KaKow
TemnepaTypbl (B rpagycax Llenbcua) oxnagutca sBoaa, ecnn AanvHa Tpybbl pagmnatopa
paBHa 144 m.

[ ononHutenbHasa Yactb
Mpu evinonHeHuu 3adaHus 9 3anuwume xo00, obocHoeaHue peweHus U
nony4eHHoIli omeem.

2x =log; 135 —log; 5
9. (3 6anna) Pewwnte rpaduyeckn cuctemy ypaBHeHMVl:{y T ox=logs 083

2y —3x=6 '
9TaNoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemernmuvt meopuu 2paghoe

Oopa3zosamenvHule pe3yibmambl, nooiexcauiue nposepke (31emeHmal):

ITP6 1, ITPG 2.
[1Py1, TPy 2, TPy 3.
OK 1, 0K 4, OK 6, OK 7.

TeopeTnuyeckue BONPOCHI:
Cdopmynupyiite onpeeneHne MHOKECTBA.
[Iponomxkure onpenenenue: « OObeIUHEHUE MHOKECTB — 3TO...».
[Iponomxure onpenenenue: «llepecedeHne MHOXKECTB — 3TO...».
[Iponomkure onpenenenue: « PA3HOCTH MHOKECTB — 3TO...».
N306pazute 00bequHEHNE IBYX MHOKECTB Ha Kpyrax Duiepa.
N300pa3uTte nepeceueHne Tpex MHOKECTB Ha Kpyrax Duepa.
Chopmynupyiite onpenenenue rpada. Yto Ha3zbIBaeTCs BEPUIMHON, peOpoM
rpada?
8. Kax HaiiTu cteneHp BepimHbl rpada?
9. HazoBuTe OTIMYUTENBHBIE YEPTHI OJHOTO U HEMOJIHOTO IpadoB.

Nook~owbdE

10.HazoBuTe OTIMUUTETBHBIE Y€PThI CBA3HOTO U HECBSI3HOTO Ipad)oB.

Koutpoanuas padora (Nel3)
Qo0s13aTeILHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHbBLL OMEEM U3 uUemblpex

NPeOn0IHCEHHbIX.
1. (1 6amm) Kakast oneparius n3o0paxkeHa Ha Kpyrax Jusepa?

A)E=4uB;B)E=4An3B; B =4\5;1) E=A-B.
2. (1 6amn) Kakoit rpad nmpeactasien?
A) nmomnbiit; b) Henmonweiit; B)  AEPEBO; I') HyneBOM.

3. (1 6aymn) [IsTepo pabounx BCTPETUIUCH ITPHU BHICAJIKE IBETOB B KIyMObI. CKOJILKO

BCEr0 OBLIO CENIAHO PYKOTIOKATHI
A)10; b) 11; B) 5; I') 6.
4. (1 6amn) Onpenenure CTENEHb BEPIIUHEI B:

A)8;b)11;B)3; 1) 5.
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xX00 pewieHus u noayueHHblil O eem.

5. (2 6amna) 1. Jlaner nBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummre 1 n300pazuTe rpaduuecKd HOBOe MHOKECTBO E: a)F = AUB ; 0)F = An B,

6. (2 6ayna) Komunel [1Py3bs1 3aHUMAaIOTCS] KAKUM-HUOYAb BUAOM criopTa. 14 u3 Hux
yBiekatorcst GyroosioM, a 10 — 6acker60s10M. 1 TOJIBKO ABOE YBIICKAOTCS U TEM U
[TPyrum BugoMm cnopta. Ckosbko [1Py3eit y Tomu?»

7. (2 6auta) Ha pucyHnke — cxema J0por, CBA3BIBAIOIIMX TOpOCcKUe apku A, b, B,
I', 11, E. T1o kaxnoi 1opore MOKHO JIBUTATHCS TOJILKO B OJTHOM HAIpPaBJICHUHU, YKa3aHHOM
cTpenkoi. CKOJBKO CYIIECTBYET Pa3JIMYHBIX H}I}éTeﬁ u3 napka A B napk E?

B A
8. (2 6amma) MoxHO M HapUCOBaTh M300PAXKEHHBIA HA PUCYHKE rpad HE OTpbIBas
KapaHaan oT Oymaru v IpoBoJs Kaxgoe peOpo poBHO OJIUH pa3?

JlomoJHUTEJbHASA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwume x00, 000CHO6AHUE peUIEHUA U
NOIYYEeHHbLI O 6em.

9. (3 6ama) IlepByro WM BTOPYIO KOHTPOJIbHBIE PAOOTHI 0 MAaTEMaTHKE YCIICIITHO
Hanucaim 33 CTyAeHTa, MEPBYI0 WM TpeTbio — 31 CTYIEHT, BTOPYIO WM TPEThiOo — 32

cTyAeHta. He meHee NByX KOHTPOJbHBIX paOoT BbIMOJHWIM 20 cTyaeHTOB. CKOJIBKO
CTYAEHTOB YCHEUIHO PELIMIN TOJIbKO OJIHY KOHTPOJbHYIO paboTy?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHUA
OT1Ber B b 10 I - 22 8 HET 18
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3.113nemeHmbl KOMO6UHAMOPUKU, CMamucmuKu U meopuu eeposimHocmeli

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):

NP6 7, NP6 8, NP6 14.
MNPy 1, MNPy 2, MNPy 3, MNPy 4, MNPy 12, NPy 13, MNPy 14, NPy 18, MPy 19.
OK1,0K2,0K3, 0K4, OKS5.
MK1.2, MK 1.3.
TeopeTnyeckme BONpocChi:
1. Mpogonkute onpegeneHune: «CnyvyamHoe cobbitve — 370..». [MpuBeaute
npumep.
2. MpuBeguTe Nnpumep [4,0CTOBEPHOrO cCoObbLITUA.
3. MpuBeguTe Npumep HEBO3MOXKHOIO CObbITUA.
4, Mpoaonxute onpeaeneHune: «BeposTHOCTb CY4aMHOro CObbITUA — 3TO...».
5. ChdopmynmpymnTte NpaBuIO HAXOKAEHNA CNOXKEHNA BEPOATHOCTEMN.
6. ChdopmynumpymnTte NpaBUNO YMHOXKEHMA BEPOATHOCTEMN.
7. Kak HanTu cpegHee apudmeTmyeckoe YMcaoBoro paaa’?
8. Kak HanTKn meamaHy YncnoBoro paaa?
9. Kak BbluncnaeTca paamax 4McaoBoro paga’?
10. [nA yero HyKHbl Anarpammel, rpadpukun’? Nepeuncante BuAabl AMarpamm.
11. MpuBeauTe npumepbl NPOABNEHUSA 3aKOHA HONbLWIMX Yncen B MPUPOAHbIX
ABNEHUAX.
12. TMpwueBeauTe NpMmepbl NPOAB/EHNA 3aKOHA 60bLIMX YMCeN B OOLLECTBEHHbIX
ABNEHUAX.
13. Y70 M3y4aeT CTaTUCTMKA?
14. Tpopgonxute onpegenenmne: «CoyetaHme —3T0...».
15. [pogonxute onpepenenune: «PasmelLeHme — 3T0...».
16. [pogonxute onpegenenune: «llepectaHOBKNU — 3TO...».
17. MNpuBeauTte npuMep MHOXKECTBA U3 PeasibHOM }KU3HW.
18. Tpueegute npumep onepauym nepecevyeHmna MHOXKeCTB.
19. NMpwueBeauTe npumep onepaumm o6begUHEHNA MHOMKECTB.
20. Tlpueeagute npumep onepaumm pasHOCTU MHOXKECTB.
21. PackpouTte noHATUA «rpad», K AEPEBOY, KLINKAY.

KoHTtponbHasa paborta Nel1l
06a3arenbHasa YacTb

Mpu peweHuu 3a0aHuii 1-4 3anuwume npasunbHbIli omeem u3 4Yemoipex
npeosIoMHceHHbIX.

1.

(1 6ann) KombuHaTopuKa— 3TO pasgen MaTteMaTUKW, OTBevyalowuih Ha

BOMPOCbl CKONIbKUMU CI'IOCO6aMI/1, MOXHO Bbl6paTb A/1eMEHTDI ...
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A) 334aHHOro KOHEYHOro MHoXecTBa; b) 6eckoHeyHOro mHorkectsa; B) ntoboro
MHOXecTBa; ') MppaunoHaNbHbIX YMCen.

2. (1 6ann) CoegnHeHusa M3 n anemeHToB, otTamdatowmecs MPyr ot MPyra Tonbko
NOPAAKOM PACNO/IOKEHMA B HUX 9N1E€MEHTOB, Ha3bIBalOTCA:

A) nepectaHoBKamu; b) couetaHmamm; B) pasmeweHmnamu; ) KombUHaUMAMMN.

3. (1 6ann) Y1cno Bcex BO3MOMKHbIX pa3MeLL,eHUin Bbluncasetca no Gopmyne:
n!

A) Al =n(n—m); B) Al =n(n—1)..(n—m+1); B) A' = (n_;n)!; N Al =
n(n+m)

4. (1 6ann) MNpynnupoBKa — 370...

A) ynopsgoyeHve eguHWUL, COBOKYMHOCTU MO NpusHaKy; b) pasbueHne eauHuy
COBOKYMHOCTM Ha rpynnbl MO npu3Haky; B) obobuieHne eauHWYHbIX ¢akToB; )
o60buleHne eAMHUYHbIX NPU3HAKOB.

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHslli omeem.

5. (2 6anna) B cpegHem 13 2000 cagoBbiX HAaCOCOB, MOCTYMUBLLUNX B NPOAaXKy, 6
noATekatoT. Hanaute BEpOATHOCTb TOr0, YTO OAMH C/Iy4aNHO BbIGPAHHbIN ANA KOHTPOA
Hacoc He noATeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH NOObIX TPEX BUA,0B O4HOETHUX LLBETOB 33
nocnegHue 3 roga. CoctaBUTb Anarpammy no HaaeHHbIM gAaHHbIM. Caenatb BbIBOAbI.

7. (2 6anna) LiBeToBOoAy NpeanoxKunu yKpacutb Knymby uBeTamu, ucnonbsysa 3
BuAa. CKONbKO pa3/IyHbIX BApPMAHTOB eCTb Yy LIBETOBOAA, eCAn ecTb Bbibop 13 5 Bnaos
pa3HoM paccaabl?

8.(2 6anna) CkonbkMmm cnocobamm MOXKHO NocaauTb 4 KyCTapHUKA B OAUH paj,?

JononHuTenbHasa 4acTb

Mpu ebinoaHeHuu 3a0aHua 9 3anuwume xo00, obocHoeaHue peweHUsa U
nosy4YeHHsIli omeem.

9. (3 6anna) Ytobbl NOCTYNUTb B MHCTUTYT Ha crneumanbHOCTb « MacTep capoBo-
NMapKoOBOro M naHAaWwadTHOro CTPoOUTENbCTBA», abUTYPUEHT A0NKeH HabpaTb Ha ElM He
MeHee 70 6annoB Mo Kakaomy M3 TPEX NpeaMeToB— MaTEMATMKA, PYCCKUN A3bIK U
MHOCTPAHHbIM A3bIK. YTOObI NOCTYNUTb HA CNeUnanbHOCTb «KoMmepLma», HY>KHO HabpaTb
He meHee 70 6annoB NO KaXXAoMy U3 TPEX NpeaMeTOB— MaTemaTuKa, PYCCKUM A3bIK U
oblecTtBo3HaHuMe.

BeposTHOCTb TOro, 4To abutypmreHT 3. noNyyunT He meHee 70 6anN0B N0 MaTeMaTuHKe,
pasHa 0,6, no pycckomy aA3blky— 0,8, nNo HMHOCTPaHHOMY A3blKy— 0,7 M no
obuwecTtBo3HaHuio— 0,5.

Hangute BepoATHOCTb TOro, YTO 3. CMOXET MOCTYNUTb XOTA Obl Ha O4HY M3 ABYX
YNOMAHYTbIX CNeuyanbHOCTEMN.

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
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3a4aHuA

OTBeT

0,997

10

24

0,408
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3.12YpasHeHus u HepaseeHcmea

O6pa3zosamersbHbie pe3ynbmamol, nodnexcaujue nposepkKe (nemeHmeol):
MnP62, MP63, NP6 14.

MPy 1, NPy 5, MPy 6, MNPy 7, NPy 8, NPy 11, NPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK®e6.

TeopeTnuyeckme BONpPoOChI:

Y10 Ha3bIBaETCA ypaBHEHNEM?
YTO 3HAUMT pewmnTb ypaBHeHMe?
YTO TaKOe KOpPEHb ypaBHEHUA?
YTO Ha3bIiBaETCA HEPABEHCTBOM?
YTO 3HAYMT peLnNTb HEPABEHCTBO?
B yuem 3akntoyaeTca « MeToa UHTEPBANOB» ?
Y70 Ha3bIBaAETCA peLIEHNE CUCTEMbI YPABHEHUIN?
Y70 3HAUYUT PELLINTb CUCTEMY YPABHEHWNIA?
Mpy pelweHnn KaKuUX YpaBHEHUM U HepaBeHCTB, cnepyetr obpatuTb
BHMMaHMe Ha 06/1aCTb A0NYCTUMbIX 3HAYEHNI?

10. Nepeuncnute cnocobbl peweHnsa ypaBHEHWIA.

11. Mepeuncante cnocobbl peleHna CUCTEM YPABHEHWIA.

WoOoNOUAEWNE

KoHTponbHasa pabota Ne 12
Ob6sa3arenbHasn YacTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuavHLIli omeem U3 Yemobipex

npeosioMeHHbIX:
1. (16ann) Kakoe u3 yncen asnseTcs KopHem ypaBHeHus loga(x+1)=1
A)-1;B)2; B) 1;T)O0.
2.(1 6ann) Kakne 13 ypaBHEHUN umetoT bonee oaHOro KopHa?
A) x?-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.
3. (1 6ann) Onpepenute BUA ypaBHEHMA
A) nuHeliHoe; b) KBagpaTHoe; B) nppaunoHanbHoe; ) paymoHanbHoe.

4. (1 6ann) OnpeaennTe HaMMeHbLLee Liesioe pelleHne HepaBeHcTBa 5%H2<1?
A)-3;B)0; B) 3;T) -4.

Mpu evinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHUA U Nosay4eHHolli omeem.

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

6. (2 6anna) PewmnTte cuctemy ypaBHeHUM { 2" "% - 16
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7.(2 6anna) PelwunTe HepaBEHCTBO
8. (2 6anna) Pewnte ypasHeHne (2x — 3)V3x% — 5x — 2=0

NononHnTenbHaga 4Yactb
Mpu ebinonHeHuu 3a0aHus 9 3anuwume x00, obocHosaHue peweHUa U
nosiy4yeHHsIli omseem.

9. (3 6anna) PewnTe ypaBHEHME

. YKaXXMTEKOPHMITOroypaBHEHMA, NPUHAL/EXKALLNEOTPESKY

3Ta/IOHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTBeT B |[AB| B A |1;,5] (10;2) -1;

6
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3.13 MamemamuuyecKuii npakmukym (npumep 01 YIc 23.00.00)
O6pazosamersbHbie pe3ynbmameol, nodnexcaujue nposepke (3nemeHmeol):
MP6 2, NP6 3, NP6 14.

MNPy 1, NPy 5, NPy 6, MNPy 7, MPy 8, MNPy 11, MNPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK®e6.
NK...

TeopeTnyeckue BONpochbl:
Y10 Ha3bIBaeTCA MaTpuLen?
Y10 Ha3bIBaETCA ONpenennTeniem BTOPOro, TpeTbero nopaaKos?
Y10 npeancrasnaer cobom ymcno i?
Kakoe 4nMcno HasbIiBalOT KOMMJIEKCHbIM?
Kak HanTKn moay/ib KOMNAEKCHOro Yyncna?
Kak HanTK aprymeHT KOMMNJIEKCHOrO Yncna’?
Kakue cywectBytoT OpMbl KOMMNIEKCHbIX Yncen?
Mo KakMm nNpaBuIam OCYLLECTBAAIOTCA AEUCTBUA HAL KOMMIEKCHbIMU YANCAAMU B
TPUroHOMETpUYecKon hopme: Npon3BeneHMe, BO3BEAEHNE B CTENEHb, AeNeHne?
9. Mo KakKum npaBuiam OCYLLECTBAAIOTCA AENCTBMA Had, KOMMIEKCHbIMWU YACAAMK B
noKasatenbHon ¢opme: Npom3BeneHNe, BO3BEAEHUE B CTEMEHb, AeNeHne?
10. YT0 Ha3biBaeTca rpapom?
11. [datb onpeaenenue rpada.
12. Kakue aetanu npu nsobpakeHmm rpada He BaXKHbI?
13. Y70 Ha3bIBAaETCA MapPLUPYTOM, LIENbtO, LMKIOM?
14. YT0 Ha3biBaeTcs n-paKkTopranom?
15. Kakue cobbITMA Ha3bIBaOTCA HECOBMECTHbIMMW, MPOTUBOMNO/IOXKHbIMW,
HEe3aBMCUMbIMMW, 3aBUCMMbIMMN?
16. Y70 Ha3bIBaeTCA YC/IOBHOM BEPOSATHOCTbIO?
17. Cdopmynupyite TeOpembl CIOKEHUA U YMHOXKEHMA BEPOATHOCTEMN.
18. Kakas BennymHa Ha3bIBaeTcA cay4amHom?
19. Kakas cnyyanHada BefIYnHa Ha3blBaeTCA AUCKPETHOMN?
20. Onuwwute cxemy bepHynnun. Kakme anemeHTapHble COObITUA MOBTOPAKOTCA B 3TUX
onbITax?
21. 3anuwwute dpopmyny bepHynnn.
22. Y70 Ha3blBaeTCA 3aKOHOM pacnpesesieHnsa Cy4anHoOn BeIMYMHDI?
23. KaKoii 3aKOH pacnpeaeneHusa Ha3blBaeTca BMHOMMANbHbLIM?

o N Rk WM

KoHTponbHaa paborta No 13
06a3arenbHasa 4acTb

4 -2 5
1. BeruuciuTe onpenenuresb A={0 2 3 U €ro MUHOP M.
-1 3 O
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150151
o o . | X, —5%, =10,
2. Haitnute peleHre CUuCTeMbl TMHEHHBIX ypaBHEHUI .
2%, +4x, =12
1501051
3. Ha koopiMHATHOM MJIOCKOCTH 1aH TPEYT OJIbHUK BEPIIMHBI, KOTOPOT'O PACIIOIOKEHBI B

touka A (0; 0), B (5; 3) u C (4; 4). Haiitu moiaib JaHHOTO TPEYTOJIbHUKA.

4. Onpenenute Yucyio pedep, MHIUACHTHBIX BEpIIMHE Xj

5. IIpou3BOANTCS UCIIBITAHUE JNETAIM HA HAAEKHOCTb. BEpOsATHOCTH OTKa3a xeranu 3a
Bpems wucnbiTanus paBHa (,3. CocTaBuUTh OWHOMHAIBHBIA 3aKOH PaCIp €ACICHUS
CIly4allHOM BEIMYMHBI X — YHUCJIO OTKA3aBIIMX JETAJIEH U3 TpeX, MOJABEPTHYBIIUXCS
ucnbITanmo. Haifn umcnoBsie Xapaktepuctuky 310t BemmauasrM (X)  D(X) o (X)

W

Nmerores 20 cBeToopoB HA CKIIAAE, 5 W3 KOTOPHIX YeThIpex3HauHble. Haymauy OepyT 3
ceeroopa. CocCTaBUTh 3aKOH pacHlpeleieHusl CiIydalHOW BEeMMYMHBI X - YHCIa
YeThIpEX3HAUHBIX  CBETOPOpPOB, OKazaBIIMXCS B BblOOpke. Halitu 4yucnossie

XapaKTCPUCTUKHN ATOM BEJIMYUHBI: M (X) ) D(X) ) a(X) .

6. Haligute KOMIUIGKCHOE W TOJIHOE COINPOTUBIICHWE IIEMH, €CJIM JIaHbl KOMILIEKC
HanpsokeHnst U =16,5+40 ) ¥ Toka | =50+3]j . 3anuimTe ypaBHEHHE TOKa.

Ui

LT

L] R [} ]
Manbr  xommaexke Hampsokennst |J =30-" 1 ovmmexe toxka | =15-€

2 o
Hailiqnte wxommiiekc

COIPOTUBJICHHUSI.
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4. ®oHp OUEeHOUYHDbIX CPeacTB ana pyberkHoro KoHTponA (no utoram 3.1 - 3.4)

Ob6pazosamesnbHbie pe3ynbmamel, nodnexcauwue nposepke (3nemeHmel):

MP6 1, NP6 3,MP64,MNP65, NP6 6,MP69,NMP6 11, NP6 12, NP6 14.

MNPy 1, MNPye6, MNMPy7,M°Py8, NPy9, NnbPy10,MPy 11, NPy 14, MNPy 15, MNPy 16,MPy 17,
MPy 18, MPy 19.

OK 01, OK02, OK03, OK 04, OK 05, OK 06, OK 07.

O6sa3arenbHan YacTb

Mpu peweHuu 3adaHuii 1-4 3anuwume npasunbHbIli omeem U3 4Yemobipex
npeosIoMHCeHHbIX.

1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). Kakne KoopamHaTbl MMeeT cepeamHa

oTpe3ka AB — Touka M?

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

2.(1 6ann) Npamble AB 1 C[l napannensHble. Kakoe pacrnonoxKeHne MMetoT Npsimblie
AC n BO?

A) napannenbHble; b) nepneHaukynspHole; B) ckpewmsatoTcs; ) nepecekatoTcs.

3. (1 6ann) HalauTe KOpeHb YpPaBHEHUA: B otBete 3anuwwute
HAaNBONbLLINIA OTPMLATENbHbIN KOPEHD.

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

4. (1 6ann) Ha pucyHke mnsobpaxkeH rpaduk npomssogHoin ¢yHKummy=f(x).Mpwn
KaKoM 3HaYeHMn X GYHKLMSA NPUHUMAET cBOe Hanbosbluee 3HayeHne Ha oTpesKke[-4;-2] ?

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

Mpu ebinosnHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHusA U nosay4YeHHolili omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKANbHO CTOALLMX CTONOOB, YAANEHHbIX Ha
pacctoaHue 4 m, coeguHeHbl NepeknaanHoi. Beicota ogHoro ctonba 10 m, a MPyroro 7
M. Hangute gnnHy nepeknaguHbi.

6. (2 6anna) AaHbl veTbipe Toukn: A(0,1,1), B(1,-1,3), C(3,1,0) A4(3,2,2) AoKaxkuTe, 4TO
otpe3kn AB n C[l nepneHANKYNAPHDI.
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7. (2 6anna) [Buraacb €O CKOPOCTbIO M/C, TpaKTOp TallMT CaHU C
cunon F=40 KH, HanpaBneHHOW nop OCTPbIM YINOMoK TFOPU3OHTY. MOLHOCTD,
pa3BMBaEMan TPAKTOPOM, BbluMCiAeTCAa No popmyne Hangute, npn Kakom

yrnex (B rpagycax) aTa MOLWHOCTb byaeT paBHa 60 KBT (kBT —aTo ).

8. (2 6anna) MaTepmanbHaa TOUYKa ABMMKETCA MPAMOJMHENHO MO 3aKOoHyX(t)=t*-
13t+23(raex —paccToAHMEOTTOUYKMOTCHETAaBMETPAX,t —BPEMABCEKYHAAX,
N3MepeHHoeCcHa4YanaaBuKeHns). BKaKOMMOMEHT BpeMeHU (B CeKyHaax) ee CKOpOCTb
6blna paBHa 3 m/c?

JononHuTtenbHasa YacTb

Mpu ebinonHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHUAa U
nosy4yeHHsIli omeem.

9. (3 6anna) PasbuTb UBETHMK NPAMOYTronbHOM GopMbl (OTHOLLEHME CTOPOH 2:3) Ha
YacTM  pPasMYHOM  NJaoWaAKn.  YKaxkuTe  pasHbiM  UBETOM  NapannenbHble,
nepneHAUKYNApHbIe, CKpellMBalolWmeca oTpesKku. PaccumtaTb KONMYECTBO CaKeHLEB
LUBETOB AN1A Kaxaoro cektopa. Odopmutb cxemy LBETHMKA (MOMKHO MCNO/b30BaTb
KomnbloTep). Hanpumep,

3TaNOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3agaHuA
OTtBeT A r r b 5 - 60 8 -
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5. ®OoHpA, OLEHOYHDbIX CPeACTB ANA NPOMEXKYTOUHOM aTTecTaumum (3K3ameH)

Ha BbINO/IHEHME NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl N0 MaTemaTuKe aaetca 3
acTpoHoMMyeckux Yaca (180 muHyT).

JK3aMeHaumoHHaa paboTta coctouT UX 2-X YacTer: obasaTenbHon u
[OMONHUTENBHOM.

ObsA3aTenbHaA 4acTb COAEPKUT 3a4aHUA MUHUMANBHOTO 06A3aTeNIbHOrO YPOBHS,
AO0NONHUTENbHAA YacTb — 6onee CNOXKHble 3a4aHuS.

Mpn BbINOAHEHUM 3adaHUMM 006A3aTENbHOM 4YacTu TpebyeTcAa npeacTaBuUTb XOA,
pelleHma N yKasaTb NOJIYYEHHbI OTBET. 3a NpaBUIbHOE BbiNO/IHEHWE NH060ro 3agaHumA
n3 o6s3aTenbHOM YacTn obyYatowmiica nonyyaere oauH 6ann. MNpu BbINONIHEHUM 334aHUA
n3 A0NONIHUTE/IbHOM YacTh Heobxoanmo noapobHO onucaTb XoA4, pPeleHnsa 1 AaTb OTBET.
MpaBuabHOE BbINO/HEHME 33a4aHUN AOMNOJIHUTENIbHON YacTn oueHuBaeTca 3 HGannamwu
nnu 1-2 6annamu 3a YacTMYHOE peLLEeHMe.

Bansbl, NoONy4YeHHbIe 33 BCE BbIMO/IHEHHbIE 3a4aHMA, CYMMUPYIOTCS.

LLIkana nepesoda 6asnnoe 8 ommemku no namubannvHol cucmeme

Ommemka Yucno 6annoes,
Heobxoodumoe 0215 Noay4YeHUs ommemeku

«3» (ydos.) 6-9

10-14
«4» (xopowo) (He meHee 00HO20 300aHUA
u3 donoaHumenesHol yacmu)

6osee 14
«5» (omnauyHo) (He meHee dsyx 3a0aHuli
u3 donosaHumensHol Yacmu)

Ob6pa3zoesamesnbHbie pe3ynbmameol, Nodnexcauwjue npoeepkKe (3nemeHmeol):
MnP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, MP6 7, NP6 8, MP6 9, NP6 10, NP6 11,
NP6 12, NP6 13, NP6 14.
MNPy 1, NPy 2, NPy 3, MPy4, MNPy 5, MNPy 6, MNPy 7, MNPy §, MNPy 9, NPy 10, MNPy 11, MPy
12, MPy 13, NPy 14, MPy 15, MNPy 16, NPy 17, MNPy 18, MNPy 19.
OKO01, OK02,OK03, OK04, OK05, OK06, OK07.
MK...
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Mpumepsbl 3K3ameHayUOHHbIX3a0aHUl 8 buneme No mamemamuke

HA3BAHUE - ¢pununan Hpusl'YIIC

Paccmotpeno npeaMeTHoi . YTBEPXJATO:

. . 9K3aMeHAIMOHHBIH OmieT Ne
(uMKII0BO¥) KOMHCCHEH - 3am. mupekrtopa mo YP
Ilpotoxom Ne Jucuumiuna: MartemaTnka
“ ” 20 T I <) 4 (0]

I'pynna: « ” 0
[pencemarens MK Cemectp - 2
dUO

1. Hansi Touxku A(3,1,6), B(-1,5,2). Hailinute koopauHatel cepeauHbl otpeska AB — touku M? (1 Gamn)

2. lansl Touku A(3,1,6), B(-1,5,2). Haliqute koopauHathl U JyinHy Bektopa AB. (1 Gamr)
3. Halimute kopeHb ypaBHEHUS: Sin 2x = \/2—5 (1 6amm)

4. Haittu 10co0s 20, ecnu coso=- 0,2. (1 6amr)

5. CpenHsist TuHMS Tpanenuu paBHa 21, a MeHbIee ocCHOBaHKE paBHO 8. Haiimute Oosbiliee OCHOBaHUE
Tpanenuu. (2 6amna)

6. Haiigqute Bekrop c=3a +2b-d, ecin a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6ai1a)

7. YpocTuTh BEIpaXKeHHe: sin x cos xctgx — 1. (2 6anna)

8. BEIYHMCIIUTE CyMMY U Pa3HOCTb 33JaHHBIX KOMIUIEKCHBIX yucell: Z1=-4+i, 2= 1-3i. (2 6ama)

9. Pemte CJIAY metomom Kpamepa:

{x+2y:2

2X—y=17

(3 Gayna)

10.(1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ peiOOit, 5 ¢ BapeHbeM U 4 ¢ BunHe. FOnst Hayran BeiOupaer
OIMH NUPOXKOK. HaliiuTe BEpOATHOCTD TOTO, YTO OH OKAXETCs ¢ BUILHEN.
11. (1 6ann) Haiinute 3HadeHue BoipakeHus log22 + logz 32

V7—06x=7.

13. (1 6ann) PenmTe HepaBeHCTBO 25> 64. B oTBeT 3amuImMTe HaMMEHbIIEE TOJIOKHTENBHOE LET0E
YU CIIO.

12.(1 6aan) Halinute KOpeHb YpaBHEHUS

14. (2 6ann) HaiinuTe KOpeHb ypaBHEHUS

5
15. (2 6ann) Haiimute mpousBogHyto GyHKIMHU B Touyke X=0:Y = 1 x* —6x* +7x~1

16. (2 6ann) lipeTHUK, OGOPMIICHHBIH 110 WHAMBHIYAIbBHOMY 3aKa3y, ©MeeT (opMy muiuHapa. Beicora
uBeTHUKa 35 cMm, auamerp ocHoBaHHs 20 cM. CKOJBKO 3eMJIM HEOOXOIMMO MPUBECTH, YTOOBI IIBETHUK
ObLI 3aII0JIHEH MOJHOCTHIO. B OTBET 3anuumTe 4yucio, AeleHHoe Ha TT.
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17.(2 6anna) BeluucauTe IUIOMAAR 3€EMJIA, OTBEACHHOIO IION KIYMOyY, IIEpUMETP KOTOPOTO
OIPaHUYMBAIOT IMHUH y=X2-2X-2 1 y=-X?+2. Beimmosnnure yeprex. OTBET naiiTe B KBaJpaTHLIX METPAX.
19. (36aana)Penmre ypasuenwue : log? 2 X-4logox+3=0

IpenonaBatenb / /
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