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1. PesyabTatsl 00yuenus, peraamedntupoBanubie ®I'OC COO ¢ yuetom ®I'OC
C1io

JIucuumImHapHbie (mMpeaMeTHbIe) pe3yabTaThbl 0TpakalT (najee - [1Po):

— [1P61 Bilagenne MeTogamMu 10Ka3aTeNbCTB, AITOPUTMAMU PEIIEHUS 3a/1a4; YMEHUE
(GbopMyIMpOBaTh OMNpPEACICHUS, AKCUOMbI W TEOPEMBbI, NPUMEHITh HUX, IPOBOJIUTH
JI0Ka3aTeabHBIC PACCYKJICHUS B XOJI€ PCILICHUS 3a1a4;

— [1P62 YMeHue onepupoBaTh MOHATUAMHU: CTEIIEHb YHCIIa, JIorapudm yucia; yMeHue
BBITIOJIHATD BBIYMCIICHHE 3HAYCHWA W TPeoOpa3OBaHUS BBIPAKECHUN CO CTENEHSIMU U
norapudpmMaMu, TpeoOpa3zoBaHus IPOOHO-PAMOHATHHBIX BhIPAKEHUN;

— [IP63 YMeHue OIepupoBaTh IOHATHUSAMH: pPALMOHAIBHBIE, HPPALUOHAIBHBIC,
[IOKA3aTeIbHbIE, CTENEeHHbIEC, JOrapupMUUYECKHE, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPABCHCTBA, UX CUCTEMBI,

— [IP64 YMeHue ornepupoBaTh MOHATHUSAMU: (GYHKIMS, HENpepbiBHAsS GYHKINSA,
IPOU3BO/IHAS, IEPBOOOpA3HAs, ONPEIeICHHbIN HHTETpall; YMEHHUE HAXOIUTh TPOU3BOIHbBIC
ANEeMEHTApHBIX  (YHKIWNA, WCIONB3Ys CIPaBOYHBIE MaTepUalbl, HCCIEIO0BaTh B
IPOCTEUIUX caydasx GyHKIIUA HA MOHOTOHHOCTh, HAXOIUTh HAUOOJBIITNE U HAUMEHBIIINE
3HAUYCHUS (PYHKUUN; CTPOUTH TpadUKd MHOTOWIEHOB C MCHOJB30BAHMEM ammnapara
MaTeMaTHYCCKOT'0 aHaJIM3a; IPUMCHATDH MMPOU3BOJHYIO IIPH PCIICHUM 3a/1a4 Ha JBHM)KCHMUE,
penaTh NPaKkTUKO-OpUEHTUPOBAHHBIE 33/1a4l HAa HAUOOJIbIIIME U HAUMEHBIINE 3HAUCHUS], Ha
HaXO0XXJICHUE MyTH, CKOPOCTHU U YCKOPEHHUS,

— I1P65 YMeHHe onepupoBaTh MOHATUAMHU: pallioHalbHAs (YHKIINS, TTOKa3aTeabHas
byHKIMSA, CcTeneHHas QYyHKIWA, JorapudmMuydeckas GyHKIHUS, TPUTOHOMETPUYECCKUE
dbyHKMK, oOpaTHble (YHKIMH; yMEHUE CTPOUTHh TpadUWKu W3YUYEHHBIX (PYHKITUH,
UCII0JIb30BaTh rPaMKH IPU U3YUEHUU MPOIIECCOB U 3aBUCUMOCTEMN, MPU PEILICHUH 3a1a4 U3
[IPyrux y4eOHBIX NpEeaMETOB M 3aJady W3 peajbHOM JKU3HHU; BbIpaXKaThb (opmysaMu
3aBUCHUMOCTHU MEXKIY BEJIMUYUMHAMU,

—I1P66 YMeHuUe peraTh TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B TOM YKCJIE HA MTPOLICHTHI,
JI0JIM M 4YacTH, Ha JBIKEHHUE, pabOTy, CTOMMOCTh TOBapOB W YCIyT, HAJOTH, 33/1a4d U3
00JaCTH yNpaBJICHHS JHUYHBIMA U CEMEHHBIMH (DMHAHCAMH); COCTABIIATH BBIPAKEHUS,
YpaBHCHHSI, HCPABCHCTBA M MX CHCTEMBI 110 YCJIOBHIO 3aJa4M, MCCJIECA0BATH IOIyYCHHOE
pElIeHNE U OLEHUBATH NMPABIONOI00HOCTh PE3YJIbTATOB;

— [IP67 YMEHHE OINepupoBaTh MOHATUAMU: cCpeiHee apudMeTHUYecKoe, MeJuaHa,
HauOOJbIIEE U HAaWMEHbIIIEE 3HAYEHUs, pa3Max, AUCHEPCHs, CTaHIAPTHOE OTKJIOHEHUE
YUCJIOBOrO  Habopa; yYMEHHME  U3BJIEKaTh, HMHTEPIPETUPOBATH  HH(OpMaIuio,
NPEICTaBICHHYI0 B Ta0lMIax, HAa JauarpaMmax, rpadukax, OTPa)kalollyl CBOICTBA
pealIbHbIX MPOIIECCOB M SIBJICHUI; MPEACTaBIATh MH(OPMALIMIO C MOMOIIBI0 TAOIHUI U
JuarpaMM; HMCCIeJOBaTh CTAaTHCTUYECKHE JaHHBIE, B TOM 4YHCJIC C IIPUMCHCHUEM
rpaUYeCcKuX METO/IOB U SJIEKTPOHHBIX CPECTB;



— [1P68 YMeHue onepupoBaTh NOHITUAMHU: CITyYalHBINA ONBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYUCISITH BEPOSATHOCTh C MUCIOJIb30BAHUEM
rpa@uyueckux MeETO/I0B; MPUMEHSITh (POPMYIIbI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (akThl U (OpPMyJbl MPU PEUIEHUM 3a/jay; OLIEHHWBATH BEPOSITHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMHU; YMEHHUE IPHUBOJIUTH
IpUMEpPHI MIPOSBICHUS 3aKOHA OOJIBIIUX YUCE B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

—[1P69 YMeHHe ONepupoOBaTh NOHATHUAMU: TOUYKA, IPSIMAas, INIOCKOCTb, IPOCTPAHCTBO,
JNBYIPAHHBIM YroJ, CKPEIIUBAIOIIMECA NMPSIMBIE, NaPAILIEIBHOCTh U NEPIEHIUKYJIIPHOCTD
IPSAMBIX U IIOCKOCTEW, YTOJI MEXAY NPSIMBIMH, YTOJl MEKY MPSAMOU U IIIIOCKOCTBIO, YTOJI
MEXIY TIOCKOCTSMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMU,
PacCTOSHUE MEXIY IJIOCKOCTSAMM; YMEHHUE UCIIOJIb30BATh IIPU PELICHUN 3a/1a4 U3Y4YCHHbIE
(akTel ¥ TEOpeMbl MJIAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPY KAIOIIErO
MUpa;

— [IP610  YMeHue onepupoBaTb IOHATHUSAMHU: MHOTIOTPAaHHUK, CEYECHUE
MHOTOIpaHHHKa, KyO, Napaieienunes, MnpusMma, nupamuaa, (urypa u HOBEPXHOCTh
BpallleHMs, UWIMHAP, KOHYC, Iap, cdepa, cedeHus (QUrypbl BpalleHHs, IUIOCKOCTb,
Kacaromasicss cepbl, TWINHAPA, KOHYCa, IJIOMIAAb MOBEPXHOCTH MUPAMMJIBI, MPU3MBI,
KOHYyCa, IWJIWHIpa, TIomaas chepbl, 00beM KyOa, MpsIMOYTOJIBHOTO Mapasuliesienunea,
OUpaMUJbl, TPU3MBI, HWIMHIpA, KOHYCa, 11apa; yMEHHE W300pa)kaTh MHOTOI'PAaHHUKHU U
NIOBEPXHOCTH BPAILCHUS, UX CEUYECHMS OT PYKH, C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
JJEKTPOHHBIX CPEJICTB; YMEHHE pacClOo3HaBaTb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh PAaBUIIbHBIE MHOTOTPaHHUKH;

— [IPG11 YMeHHne onepupoBaTh MOHATUAMM: JIBHKEHHE B MPOCTPAHCTBE, OI00HBIE
(burypsl B mpoCTpaHCTBE; UCIOIb30BATh OTHOIICHHE TIIOMIA/IeH MOBEPXHOCTEH U 00BEMOB
no100HBIX (GUTYp TIPU PEUICHUH 33/1aY;

— [IP6G12 YMEHUE BBIYUCIATH T€OMETPUUYECKHE BEIMUMHBI (JIMHA, YTOJ, IUIOIIA]b,
00BbeM, MJIOLIAAb IOBEPXHOCTH), UCTIONb3YsI U3YyUEHHBbIE (POPMYJIBI U METO/IbI;

— [IP613 YMeHHe ONnepupoBaTh MOHATUAMM: IPSAMOYIOJBbHASI CUCTEMA KOOPJAMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE MMPOU3BEAEHUE, YTOJI MEKY
BEKTOPAMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA YMCIIO; HAXOAWTh C IMOMOULIBIO
U3YYEHHBIX (POPMYJT KOOPJIUHATHI CEPEANHBI OTPE3Ka, PACCTOSHHUE MEKY IBYMS TOUKAMU;

— [IP614 YMeHue BbIOMpaTh MOAXOSIINI U3yUEeHHBIH METOJ IJisl PEIIeHUs 3a/1auH,
pacrno3HaBaTh MareMaTH4eckue (axkThl WU MaTEeMaTHUYECKUE MOJEIU B NPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHMSIX, B UCKYCCTBE; YMEHHE NPUBOIUTH MPUMEPHl MaTEMaTHUECKUX
OTKPBITUH POCCUMCKON 1 MUPOBOM MAaTEMaTUYECKOW HAYKH.

— IIPyl ymeHME OINCpHUpPOBATL IOHATHSIMH: ONpEJCICHHUE, aKChUOMa, TeopeMa,
CJIeJICTBHE, CBOICTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHbIE (POPMYIUPOBKH; YMEHUE
(opMynupoBaTh 00paTHOE M MPOTUBOINOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH IPUMEPHI U

KOHTPIIPHUMCPBLI, HCIIOJIB30BATH METO/L MaTeMaTUUYECKOM HHAYKIOWUH, IMpOBOAUTD
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JI0Ka3aTeNbHbIC PACCYKACHUS MPU PEUICHUH 33714, OLIEHUBATh JIOTHYECKYIO MPaBUIHHOCTh
pacCyXIeHUN;

— IPy2 yMEHHE ONEpPHPOBATh MOHATHIMH: MHOXKECTBO, MOJMHOXKECTBO, OMEpaIlluu
HaJ, MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s
OTKCAaHMS PeaTbHBIX MPOIIECCOB U SIBJICHUH, U MPU PELICHUH 3a1a4, B TOM uucie u3 [1Pyrux
y4eOHBIX MMPEMETOB,;

— [1Py3 yMEHHE ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBoO, UKII, Tpad
Ha IUIOCKOCTH; yMEHHME 3aJlaBaTh M OIUCHIBaTh Tpadbl pPa3IuIHBIMU CHOCOOAMU;
UCTIOJIb30BaTh Tpadbl MIPH PEIICHUN 33/1aY;

— IIPy4 yMmMeHHE CBOOOJHO ONEPUPOBATH MOHATHAMH: COYETaHHE, MEPECTaHOBKA,
YUCJIO COYETaHWM, YHCIO TMepecTaHoBOK; OumHOM HplOoTOHA; yMeHHE MPUMEHSTH
KOMOMHATOPHBIE (PaKThI U PACCYKACHUS JITIs1 PEIICHUS 3a/1a4;

—[IPy5 yMeHHUE ONepupOBaTh MOHATUSAMU: HATypalbHOE YHUCIIO, LIETI0€ YUCII0, OCTATOK
0 MOJYJIO, palMOHaJIbHOE YHCIO, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA HATypajbHbBIX,
[ENbIX, PAIMOHAIBHBIX, ACHCTBUTEIBHBIX YHCEN, YMEHHE HCIOIb30BaTh IPU3HAKH
JETMMOCTH, HAaUMEHBIINKA OOIIUI JETUTENlb U HauMEHbIIee 00IIee KpaTHOE, alrOPUTM
EBknuma mpu permieHnu 3aad; 3HAKOMCTBO C Pa3lIWYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUHCTICHHSI;

— [IPy6 ymMmeHue CBOOOTHO ONEPUPOBATH MOHATUSIMU: CTETIIEHD C IEJIBIM MTOKA3aTeNeM,
KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C pallMOHAJIbHBIM II0Ka3aTeleM, CTENEeHb C
JeHCTBUTEIBHBIM (BEIIECTBEHHBIM) IMOKa3aTeneM, jorapudm uducia, CUHYC, KOCHUHYC U
TaHTE€HC TIPOU3BOJIHHOTO YHCIIA;

— IIPy7 yMEHHE ONEpUPOBaTh MOHITHSIMH: TOXAECTBO, TOXKICCTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHCHWA W HEPaBEHCTB,
PaBHOCHIILHOCTh YPaBHEHHA, HEPABEHCTB U CUCTEM, paIllMOHAIbHBIC, WPPAIMOHAIBHBIC,
MOKa3aTeNbHbIE, CTENEeHHbIC, JOorapupMUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEPABEHCTBA M CUCTEMbI; YMEHHUE PelIaTh YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIIBIO
pa3NuYHBIX TMPHUEMOB; pellaTh YpPaBHEHHS, HEPABEHCTBA M CHCTEMbI C MapaMeTpoM;
NPUMEHATh ypaBHEHUs, HEPABEHCTBA, X CUCTEMBI JJIs PEIICHUSI MAaTeMaTUYECKUX 3a/1a4 U
3a/1a4y U3 pa3auvHbIX 00JacTel HAYKH U peaibHOU KU3HH;

— TIPy8 yMeHHe CBOOOJTHO OMEpUPOBATh MOHATHUSAMU: Tpaduk (QyHKINHU, oOpaTHas
GYHKIHS, KOMIO3UIHS QYyHKITUH, THHEWHAs QYHKIHS, KBaapaTudHas QyHKIUS, CTCTICHHAS
byHKIMS C [ETsIM  TOKa3aTellieM, TPUTOHOMETpUYecKne (YyHKIUH, OOpaTHbBIC
TPUTOHOMETpUUYECKHE (DYHKIIMH, TTOKa3aTelbHas U Jorapudmuueckas QyHKIUU; YMEHUE
CTPOUTH rpaduKu PYHKINH, BEIIOTHATH MpeoOpazoBaHus rpadukoB QyHKINHI;

YMEHHE UCTIOIB30BaTh rpauKu (PyHKINN A7 U3YUSHHS TPOLIECCOB U 3aBUCUMOCTEN
npu pemrennu 3ana4d u3 [[Pyrux y4eOHBIX MpeIMeTOB M U3 PEalbHOMN KU3HU; BBIPAXKaTh
dbopMyrnamMu 3aBUCUMOCTU MEXK/y BEJIMYNHAMU;



yMEHHE CBOOOIHO OMEPUPOBATHh MOHITHSIMH: YETHOCTh (DYHKINHU, TEPUOIUIHOCTH
(yHKUMU, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKLHHU, IKCTPEMYM (PYHKIUH,
HauOOJblIeE U HAaMMEHbIIEe 3HAaYeHUs (QYHKUMU HA MPOMEXKYTKE; YMEHHUE IPOBOJIUTH
UcclieIoBaHUE (DYHKLUY;

YMEHHE HCII0JIb30BATh CBOMCTBA M IpaduKu (YHKIMH JUIs pELICHUs ypaBHEHUM,
HEPaBEHCTB U 33J1a4 ¢ MapamMeTpaMu; n300paxxaTb Ha KOOPAMHATHOM INIOCKOCTH MHOXECTBA
pELICHU YPaBHEHUW, HEPABEHCTB U UX CUCTEM;

— [IIPy9 yMmeHHE CBOOOJHO ONEpUPOBATh MOHATUSAMHU: MOCIEAOBATEIBHOCTD,
apumeTnyecKkas Nporpeccus, reoMeTpuueckas mnporpeccus, OECKOHEUHO yObIBarolas
TEOMETPUYECKAS] MPOTPECCUsA; YMEHUE 3a7aBaTh IOCIIEIOBATEIBHOCTH, B TOM YHUCJE C
MOMOIIIbIO PEKYPPEHTHBIX GOPMYJI;

— [IPy10 yMeHHE ONEpUpPOBaTh MOHATUAMU: HETPEPHIBHOCTh (DYHKIIMM, ACHMIITOTHI
rpaduka ¢yHKIMWA, TEepBas W BTOpas NPOU3BOJHAS (YHKIMH, TEOMETPHUUYECKUU U
dbu3rUecKuil CMBICT TIPOU3BOJHON, TEPBOOOpa3Hasi, OMPENCICHHBIM HWHTETpall; YMEHHUE
HaXOJUTh ACUMNOTOTHI rpaduka (PyHKIUU; YMEHHE BBIYUCIATH MPOU3BOIAHBIE CYMMBbI,
IPOU3BEACHUS, YACTHOIO U KOMITO3UIIMU (PYHKUMNA, HAXOIUTh YpPaBHEHUE KacaTeIbHOU K
rpa@uky GyHKUIUU;

YMEHHUE UCTOIb30BATh MPOU3BOAHYIO Il UCCIeN0BaHMs (DYHKIIMM, 111 HAXOXKACHUS
HAWJIy4dllIero pEeLIeHHWs B MPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKUX U
¢usnyeckux 3anavax, ISl ONPENEICHUs] CKOPOCTH M yCKOPEHUS; HaXOAWUTh IUIOMIATU U
o0beMBl (QUTYp C TIOMONIbIO HWHTErpana; MPUBOAUTH NPUMEPHl MaTEeMAaTUYECKOTO
MOJIETMPOBAaHUS C MOMOUIBIO TU(PEepEeHINATIBHBIX YPaBHEHU;

— IIPyll yMEeHHE OICpUPOBATH IOHATHIMHU. KOMIUICKCHOC YHCJIO, CONPSKCHHBIC
KOMIUJIEKCHBIE YHCJIa, MOJAYJIb M apryMEeHT KOMIUIEKCHOTO uwHcia, ¢opMma 3amucu
KOMIUJIEKCHBIX Yucel (reoMeTpuueckasi, TPMrOHOMETpUYEeCKasi U ajiredpanyeckas); yMeThb
OPOU3BOANTh apudmeTnyeckue JEHCTBUS € KOMIUIEKCHBIMU UHWCIAMM; HPUBOIUTH
IIPUMEPBI UCTII0JIB30BAHMS KOMIUIEKCHBIX YHCEIT;

— [IPy12 yMeHHe CBOOOJHO OINEPUPOBATh MOHITUAMH: CpelHee apu(MeTHUIecKoe,
MeauaHa, HauOoJiplllee M HauWMEHblIee 3HAYEHWUs, pa3Max, JUCIEpPCHUsi, CTaHIApPTHOE
OTKJIOHEHHWE JUIsl ONMCAHWs YHCIIOBBIX JAHHBIX; YMEHHE HCCIEAOBATH CTATUCTUYECKHE
JaHHBIE, B TOM YHUCJE C MPUMEHEHHUEM Tpad@UuecKUX METOJOB U DJIEKTPOHHBIX CPEJCTB;
rpaduyuecku ucciaeaoBaTh COBMECTHBIE HAOIIOJEHUS C TOMOIIBIO JUAarpaMM paccerBaHuUs
Yl IMHEWHOMN PErpeCcCuy;

— [1Py13 yMEHHE HaXOAUTh BEPOATHOCTU COOBITUI C MCIOJIb30BAHUEM IPaPUUECKUX
METOJIOB; NPUMEHATh [UIsI peuieHus 3afgad  (GOpMysbl CIOXKEHUS U YMHOXKCHHS
BEPOSATHOCTEH, (HOpMyIy TOJHOW BEpOSTHOCTH, Gopmyny bepHymin, kKomMOMHATOpHBIE
(dakTbl U POPMYJIbI; OLIEHUBATH BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHUE ONEPUPOBATH
NOHATUAMU: CJydaliHas BEJIIMYMHA, pPaCIpEIEICHUE BEPOATHOCTEH, MaTEMaTUYECKOE

OXKHUIAaHUC, AOUCIICPCHUA U CTAHAAPTHOC OTKIOHCHHC cnyqaﬁﬂoﬁ BCJINYNHEI, Q)YHKIII/II/I
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pacrpeneneHuss W IUIOTHOCTH PaBHOMEPHOTO, IIOKAa3aTeJIbHOTO MW HOPMAaJbHOTO
pacrpeneneHuii; yMEHUE HCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX pPACIHpPENECICHUN IS
pelIeHus 3a/1a4; 3HAKOMCTBO C TOHSTHSIMU: 3aKOH OOJIBILIMX YUCEN, METOJIbI BHIOOPOUHBIX
UCCIICJIOBAHUN; YMEHHUE IPHUBOJIUTH IMPUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

— IIPy14 ymeHHe CBOOOIHO ONEPUPOBATh MOHATHUSAMU: TOUKA, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUU YTOJ, ABYIPAHHBIA YTOJ, TPEXTPAHHBIA Yrod,
NIEPECEKAIOIINECs], MApaUIeIbHbIE M CKPEIIMBAIOIIMECS MPAMBIE, NApPaUICIbHOCTh U
NEPIEHINKYJIAPHOCTD IPSAMBIX U IUIOCKOCTEM, YTOJI MEXIY IMPSMBIMH, YTOJ MEXKIY IPSIMON
U TUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSIMH; YMEHHUE HUCIIOIb30BaTh MPHU PELICHUM 33734
U3y4eHHbIE (DaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHUE OLCHUBATh pa3Mepbl OOBEKTOB B
OKpYKalOLllEM MHUpE; YMEHHE OIEpUPOBATh IOHATUAMHU: MHOIOIPDAHHHUK, CEUYCHHUE
MHOTOTpaHHHKA, IPaBUWJIbHBII MHOTOTPaHHUK, IpU3Ma, MTUpaMHIa, PUrypa U MOBEPXHOCTh
BpallleHus, IWIMHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca U
HUJIMHIpPA, NapaJJIEIbHbIE OCU WJIM OCHOBAHUIO, CEUYEHHE 1IApa, IJIOCKOCTh, KaCaroIIAsICs
cheppl, LMWIMHIpA, KOHYCa; YMEHUE CTPOUTh CEUEHUE MHOIOTpaHHUKa, H300pa)kaTh
MHOTOT'PaHHUKH, (DUTYPBI U TIOBEPXHOCTH BPAIICHUS, KX CEYEHUS, B TOM YHUCIIE C IOMOIIIbIO
ANIEKTPOHHBIX ~ CPEJCTB; YMEHUE MPUMEHATh CBOWCTBA TIE€OMETPUYECKUX Quryp,
CaMOCTOSITENILHO (DOPMYJIMPOBATh ONPEECIICHUS U3yUYaeMbIX (PUTYp, BBIABUTaTh TMIIOTE3bI
O CBOMCTBax W MpHU3HAKaX reOMETPHUYECKUX (UTYp, 0OOCHOBBIBATH WJIM OMPOBEPraTh MX;
YMEHHE TPOBOAUTH KIacCHPHUKAIUIO (PUTyp MO pa3IuyHBIM MpPHU3HAKAM, BBIMIOIHSITH
HEO0OXO0IUMBbIE JAOMOJTHUTENIbHBIE TOCTPOCHHUS;

— IIPyl5 yMeHHE CBOOOJIHO OINEPUPOBATH MOHATUSAMHU: IJIOMAAL (UTYpBI, 00BEM
burypnl, BeJlIMYMHA YTJa, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHHE MEX]Y
OPSIMBIMH, PAaCCTOSIHUE MEXIY IUIOCKOCTAMM, IUIOMIA/b CQEpbl, MIOMAAb MOBEPXHOCTH
OUPaMUJIbl, IPU3MBI, KOHYCa, IMIUHAPA, 00beM KyOa, IPsSMOYTOJIbHOTO apasuleenunea,
OUpPaMUJbl, IPU3MBI, IWIMHIPA, KOHYyCa, 11apa; YMEHHE HaXOAUTh OTHOILIEHHE 00BEMOB
0TI00HBIX UTYD;

— [IPyl6 ymeHue CBOOOJHO OINEPUPOBATH MOHATHUSAMU: JBM)KEHHUE, NapalieIbHbINA
NEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
no1001s1, M0100HBIE PUTYPBI; YMEHHE PACIIO3HABATH PaBHbIE U MOAO0HBIE (PUTYPHI, B TOM
YUCJIE B TNPUPOAE, UCKYCCTBE, ApPXUTEKTYyPE; YMEHHE HCIOJIb30BATh I'€OMETPUUYECKHUE
OTHOILIEHUS, HAXOAUTh T€OMETPUUECKHE BEJIIMYUHBI (JJIMHA, YrOJ, IUIOWadb, 00bEeM) MpH
pemennn 3a7a4 u3 [IPyrux yueOHbIX IPEeIMETOB U U3 PeaTbHOU KU3HH;

— IIPyl7 yMeHHE CBOOOIHO OMEPUPOBATh MOHATHUAMHU: NPAMOYTOJIbHAS CHCTEMa
KOOPAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
OPOM3BEJACHUE BEKTOpa Ha YHUCIO, pa3JIokKEHUE BEKTopa Mo Oa3ucy, CKaJIspHOE
IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEACHUE, YTOI MEXKAY BEKTOPaMU; YMEHHUE UCII0JIb30BATh

BGKTOprIﬁ )41 KOOp,Z[I/IHaTHLIﬁ MCTOA AJIA pCHICHUA I'COMCTPUYCCKUX 3a1a4 U 3a1a4 HPYFI/IX
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y4eOHBIX MPEJAMETOB; ONEPUPOBATHh MOHATUSAMU: MaTpuua 2x2 u 3x3, ompeaeiauTellb
MaTpULbl, TEOMETPUUECKUN CMBICIT OIIPEACIIUTENIS;

— IIPyl8 ymMeHHME MOJCIMpPOBATH peajibHbIC CUTyallMM Ha s3bIKC MAaTCMAaTHKH,
COCTaBJISITh BBIPAXKECHUS, YPAaBHEHMs, HEPABEHCTBA U MX CUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCJIeIOBaTh  IOCTPOCHHBIE MOJEIM C  HKCIOJB30BAaHWEM  ammapara  ajareOphl,
UHTEPIPETUPOBATh IOJYUYEHHBIA pEe3yibTaT; CTPOUTh MATEMATHYECKHE MOJEIU C
IOMOILBIO TEOMETPUYECKUX TOHATHI U BEJIMYUH, PEILIATh CBA3aHHBIE C HUMU IPAKTUYECKUE
3a1a4M; COCTABJIATH BEPOATHOCTHYIO MOJEIb W HWHTEPIPETUPOBATH IOJYYEHHBIN
pe3yJbTarT; pemarh NMPUKIAIHBIE 33/1a4d CPEACTBAMM MAaTEMAaTHYECKOTO aHajlu3a, B TOM
YHCIIe COUATbHO-3KOHOMUYECKOTO U (PM3HUECKOTO XapaKkTepa;

— [IPy19 yMeHue BBIOMPATH MOIXOSAIIUN METO JUIsl pPelIeHUs 3a/1aud; OHUMaHUe
3HAYUMOCTU MaTEMATUKHU B U3YUCHUH TPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHUI;
YMEHUE PaCIIO3HABATh MPOSBICHUE 3aKOHOB MATEMATUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHUN POCCUMCKON U MUPOBOM MAaTeMaTHYECKOW HAYKH.

Obuwue komnemeHyuu

OK 01. BeiOupate crnocoObl pemieHds 3afady NpopecCHOHANbHONW eATEIbHOCTH
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnons30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIU3Aa U UHTEPIPETALNU
uHbopmar, ©  UHOOPMAIIMOHHBIE  TEXHOJOTHMW  JJis  BBINOJHEHUA  3a/1a4
npodheCCHOHAIBHOM JAeATeIbHOCTH

OK 03. IlmanupoBaTh W peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHANBHOE W
JUYHOCTHOE pPAa3BUTHE, MNPEAIPUHUMATENIBCKYIO JEATEIbHOCTh B MPOPECcCHOHATBHOU
cdepe, UCIONB30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaLIUIX

OK 04. D¢ dexTuBHO B3aUMOJICCTBOBATh U pa0OTaTh B KOJJIEKTUBE U KOMaH/IE

OK 05. OcyuectBisiTh yCTHYIO M TUCBMEHHYKHDO KOMMYHHUKAallMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoii depepanuu ¢ y4eToM 0COOEHHOCTEH COIMaIbHOTO U
KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATH TpaKIaHCKO-NATPUOTHYECKYIO TO3ULHUIO, JEMOHCTPUPOBATh
OCO3HAaHHOE NOBEJECHHUE HAa OCHOBE TPAJULIMOHHBIX POCCUUCKUX TyXOBHO-HPABCTBEHHBIX
LEHHOCTEW, B TOM YHCJIE C YUETOM FrapMOHU3ALMU MEKHALMOHAJIBHBIX U MEKPEITUTUO3HBIX
OTHOUIEHUH, MPUMEHSTh CTAH/IaPThl AHTUKOPPYMIIMOHHOTO MTOBEACHUS

OK 07. CopelicTBOBaTh COXpPaHECHHIO OKPY’KAIOLIEH CPebl, PECypcocOepeKeHHUIO,
OPUMEHATh 3HaHMSA 00 M3MEHEHUM KJIMMara, MPUHIMIIBI OepexIMBOrO IPOU3BOJICTBA,
3¢ (HEeKTUBHO AEHWCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX

Ilpogpeccuonanvnvie Komnemenyuu

IK....






2. ®oHA OUEHOUYHDbIX CPeACTB A1 BXOAHOro KOHTPONA

BXxoAHOWM KOHTPO/Ib COCTOUT U3 3a4aHUM, YaCTUYHO B3ATbIX U3 OTKPbITOro 6aHKa O
n BMP no matematuke. Ha BbINONHEHWE 3a4aHUM BXOAHOro KOHTpons paetca 1
akagemuyeckuii yac (45 munyr).

BxoAHOM KOHTPO/Ib COCTOUT U3 2-X YacTel: ob6A3aTeNnbHOM M AONONHUTENBHON.

ObAsaTenbHana 4acTb COAEPKUT 3a4aHUA MMUHMMANbHOrO 0653aTEeNbHOr0 YpPOBHS,
AONONIHUTENbHAA YacTb — 6onee cNoXKHble 3a4aHus.

MpX BbLINO/JIHEHMW 3a4aHUIM TpebyeTca NPeACcTaBUTb XO4, PEeLeHMA M YKasaTb
NONYYEHHbIN oOTBeT. [lpaBU/IbHO BbINOJHEHHOE 3aJaHue U3 06s3aTenbHON YacTu
OLLeHMBAeTCA B 0AMH 6ann; npaBU/ibHOE BbINOJIHEHME 33a4aHUMA AOMNONHUTE/IbHOMN YacTu
oueHuBaeTca 3 6annamu nnm 1-2 6annamm 3a YacTUYHOE peLLEHUe.

Bannbl, nony4yeHHble 3a BCe BbINOJIHEHHbIE 334aHMA, CYMMMUPYIOTCA.

LWkana nepeeoda 6annoe 8 ommemkKu no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 014 Nosny4yeHUs ommemkKu
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

Ob6pasoeamenbHoble pe3ynbmamel, nodsaexawue nposepke (3nemeHmeol):

MnpP6 1, NP6 5, NP6 6, NP6 9, NP6 12, NP6 14.
MNPy 1, NPy 5, NPy 7, NPy 8, NPy 18, MNPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0aHus 8X00H020 KOHMPOAA

O6asarenbHasa Yactb
Mpu peweHuu 3adaHuli 1-4 3anuwume npPABUAbHLIL omeem u3 4Yembipex
npeosioHeHHbIX.
1. (1 6ann) PackpoiTte popmyay COKpaLLEHHOro YMHOMKeHMA a-b%:
A) a%-2ab+b?; B) (a-b)(a+b); B) a%+2ab-b?; I) (a-b)(a-b)

2. (1 6ann) Nnowaab TpeyroabHUKa BbluMcaseTcs no dopmyne:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6ann) Kakoe 13 cneayoLlmx YACEN 3aKAHUYEHO MEXKAY YMCIaMM "

A)0,4;6)0,5;B)0,6; ) 0,7
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4. (1 6ann) Oanbl rpadmkm dyHKUM. Kakasa popmyna cootseTcTByeT rpaduKy 3):

1) 2) 3)

A) ; B) ; B) ; T) y=X+5.
Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4YeHHbsIl omeem.

5. (2 6anna) Bbluncnute

6. (2 6anna) Pewunte ypasHeHue x>-7x+10=0. Ecnn ypaBHeHne umeeT 6osee 04HOro
KOPHS, B OTBET 3aNMLINTE MEHbLUMA U3 KOPHEN.

7. (2 6anna) MNnowaab 3emenb KPECTbAHCKOrO X035MCTBA, OTBEAEHHAA NOA NOCaaKy
KYCTapHWKOB M LBETHUKOB, COCTaBAAET 24 ra v pacnpegeneHa mexay HUMU B OTHOLLEHUN
5:3. CKO/IbKO reKTapoB 3aHUMAIOT LBETHUKN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpe3Ku
AH=2 n HD=32. OnaroHanb napannenorpamma BD pasHa 40. Hangute nnowaap
napannenorpamma.

AononHuTenbHaa 4acTtb
Mpu ebinonHeHUu 3a0aHus 9 3anuwume x00, 060CHOBaHUe peweHUs U
nosy4eHHolIli omeem.
9. (3 6anna) PbibonoB nponabla Ha N0AKE OT NPUCTaHU HEKOTOPOE PacCcTosiHUE BBEpX
Mo TEYEHUIO PEKK, 3aTem Bpocun AKopb, 2 Yaca NoBUA Pbiby U BepHyaca obpaTHO Yepes 5
4acoB OT Hayana nyrtewecTBuA. Ha Kakoe pacCToAHWE OT MPUCTAHU OH OTNAbIA, ec/n
CKOPOCTb TEYEHMA PEKU paBHa 2 KM/4, a cCOBCTBEHHasA CKOPOCTb I0AKN 6 Km/u?

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuAa
Otser B B B A 2.7 2 9 816 8
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3. ®oHpA OUEHOYHbIX CPEACTB ANA TEKYLLEro KOHTPOAA

TeKyWwMn KOHTPO/Ib NPOBOAATCA BO BPEMSA ayAUTOPHbIX 3aHATUIA NO MaTeMaTUKe B
COOTBETCTBUM C y4ebHbIM NaaHOM M paboyeit nporpammbl Ol «MaTemaTuKa» no BCeM
pasgenam nporpammbl. TEKYLWMIM KOHTPO/Ib COCTOUT U3 ABYX YacTen: TEOPETUYECKON WU
npakTuyeckon. Mpu aTom obyyatoLmecs Noay4atoT Be OTMETKM.

TeopeTnyeckaa 4acTb npoxoAuT B ¢GOpMe YCTHbIX OTBETOB: oOby4atowmecs
BbITATMBAIOT NATb KAPTOYEK C BONPOCAMM, AAOT MOJHbIMA OTBET (CO CMMCKOM BOMPOCOB
obyuyatoumecs 3HaKOMATCA B Hayane U3yyeHus pasaena).

LWkana nepeeoda 6annoe 8 ommemkKu no namubannvHoli cucmeme

OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue 60rnpocsl
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omauyHo) 5

3a4aHuA NPAKTUYECKOM YacTh (KOHTPObHbIE PaboTbl) YaCTUYHO B3ATbI U3 OTKPLITOTO
6aHKa E3 n BIMNP no matemaTtuKe.

Ha BbIno/HEHWE KOHTPOIbHOM PaboTbl N0 MaTemMaTuKe gaeTca 1 akagemmnyeckuii vac
(45 MuUHyT).

KoHTponbHaa paboTa coctouT MX 2-X 4YacTen. B nepBoi 4yactu npepgnaraetca
BbINONHUTL 4 334aHUA - BblIOpaTb MPaBUAbHbLIA OTBET M3 YeTbipex NpeanoXKeHHbIX. Bo
BTOPOI YacTn NpegnaraeTca BbINONHUTb 6 3a4aHMM - 0GOPMUTb XO4, PELLUEHNSA M 3aNnCaTb
NONYYEHHbIN OTBET.

3a npaBunbHOE BbINOAHEHME nOOOro 3agaHMa NepBoM YacTm oby4yatowminca
nonyyaet oguH 6anna. MpaBmMabHOE BbINONHEHWE 3a4aHWNI BTOPOW YacTu oLeHuBaeTca 2
6annamm nnm 1 6annom 3a YaCTUYHOE peLleHue.

Bannbl, nony4yeHHble 3a BCe BbIMNO/IHEHHbIE 3a4aHMA, CYMMUPYHOTCA.

LLIkana nepesoda 6annos 8 ommemkKu no namubannvHoli cucmeme

Ommemka Yucno 6annoes,
Heobxoodumoe 017 Nony4yeHUs ommemku
«3» (ydos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16

12



3.1 lpAamele u naockocmu 8 NpocmpaHcmee

Ob6paszosamenbHbie pe3ynabmameol, nodnaexcaujue nposepKe (3nemeHmeol):
nrP6 1, NP6 9, NP6 11, NP6 12, NP6 14.

MPy 1, MPy 14, NPy 15, MPy 16, NPy 18, MNPy 19.

OK 01, OK02, OK 03, OK 05, OK 07.

MK ...
TeopeTnyeckme BONpochl:

1. Copmynunpynte Teopemy NMudaropa.

2. Mepeyncnnte OCHOBHbIE GUrypbl B MPOCTPAHCTBE.

3. Mepeyncnnte cnocobbl 3agaHNA NIOCKOCTM.

4. Mpogonxkute Teopemy: «Ecnn ogHa wn3 ABYX NapansesibHbIX MPAMbIX
nepneHANKyNApHa NAOCKOCTU, TO...».

5. Mpoponxute Teopemy: «Ecnm ase napannenbHble NJIOCKOCTU NepeceKkaroTeA
TPEeTbEN, TO...».

6. Coopmynnpyinte onpegeneHne AByrpaHoro yrna.

7. Cdopmynmpynte onpegeneHne TPEXrpaHoOro yraa.

8. PackpoiTe NOHATME «Yron Mexxay NPAMbIMNY.

9. MNepeuncanTe B3aMMHOE PacnosioXKeHUe ABYX NPAMbIX B MPOCTPAHCTBE

10. Kakue npsamble Ha3bIBAOTCA Napasi/ieSIbHbIMM B MPOCTPAHCTBE?

11. KaKkue npsambie Ha3bIBAOTCA CKPELMBAOLWMMUCA B MPOCTPAHCTBE?

12. KaKkue npsmble Ha3bIBAOTCA NePNeHANKYNAPHbIMU B MPOCTPaHCTBE?

13. Mepeuncnnute B3aMMHOE pPaACMOJIOXKEHMEe MNPAMOM M NJIOCKOCTM B
NPOCTPaHCTBeE.

14. PacKpounTe NOHATUE «YroN MeXKAy NPAMOMN U NIOCKOCTbIO».

15. PacKpounTe NoHATUE «MapPasie/IbHOCTb MPAMOM U NIOCKOCTU Y.

16. PacKpoiiTe noHATUE «NepneHaUKYAAPHOCTb NPAMOM U NAOCKOCTUY.

17.  Tlepeuncante B3aMMHOE PaCcno/IOXKeHMe ABYX NIOCKOCTEN B MPOCTPAHCTBE.

18. PacKpounTe NOHATUE KYrON MeXKAY NAOCKOCTAMMUY.

19. PacKpounTe NOHATUE «MapaniesibHOCTb NJOCKOCTEMY.

20. PackpoiTe noHATME «NepneHANKYNAPHOCTb NJOCKOCTENY.

21. Kak HanTu paccToAHMe OT TOYKKU A0 NPAMON?

22. Kak HanTu paccToAHMe MexXAay NPAMbIMN?

23.  KaK HauTu paccTosiHMe mexKay NA0CKOCTAMMU?

24. [poponxute onpepeneHuve: «lepneHgnKynap — 371o...».

25. [popgonxute onpepeneHue: «HakNoHHaA — 370...».

26. lpopgonxkute onpeaenenmne: «MpoeKkumsa HAKNOHHOM — 3TO...».

27. MNepeyncamnTe CBOMCTBA NapanaenlbHOro NPOEKTUPOBAHMS.
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28. MpuBeguTte NpMmepbl CMMMETPMIN HA NJIOCKOCTM B NPUPOAE, UCKYCCTBE,
apXuUTeKType.
29. [lpuBeguTe NpuUMepbl CUMMETPUI B NPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
apxXuTeKType.
30.B yem OT/INYME NOHATUE K ABUMKEHME» OT NOHATUA KMOBOPOT»?

KoHTponbHaa paborta Nel
O6a3atenbHasa 4YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasuabHLIl omeem u3 4Yemobipex

npeosioHeHHbIX.

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

A) TOYKa a NpUHAZNEXUT NAocKoCcTM B; B) TouKa a NpuHaanexut npamon [; B)
npAMas a NnpMHaaneXxuT nnockoctu B; ) npAmas a nepecekaeT NAoCcKocTb f3.

2. (1 6ann) Npambie AB n C[, ckpewmnatoTca. Kakoe pacnonoxeHne UMetoT Npamble
AC n BA?

A) napannenbHble; B) nepneHankynsapHble; B) ckpewmsatotes; ') nepeceKkatores.

3. (1 6ann) Nnockoctn a u ff umetoT 1 0buyto TOUKy. KakoBO X B3aMMHoe
pacnonoxeHue?
A) napannenbHbl; b) nepecekatoTca no npsmoi; B) cosnagatot; ') ckpelwmBatoTcs.

4. (1 6ann) Echn npaman, npoBeAeHHasA Ha NIOCKOCTM Yepe3 OCHOBAHME HAaK/IOHHOM,
nepneHANKyNApHa ee NPoeKLnm, TO OHa...

A) nepneHAVKynApHa U CaMOW HAKNOHHOW; b) napannenbHa 1 camon HaK/IOHHOW; B)
CKpeLnBaeTca C HakNoOHHOM; ) nepneHaMKynapHa OCHOBAHMIO HAKIOHHOM.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUs U Nosay4YeHHbIli omeem.

5. (2 6anna) Yepes KoHUbI oTpe3Ka AB 1 ero cepeanHy M npoBegeHbl napannenbHbie
npsMble, NepeceKkarowme HEKOTOPYIO NAOCKOCTb B TOYKax A;, B; n M;. Hanagute anunny
oTpe3ka MM, echn oTpe3oK AB He nepeceKkaeT NAOCKOCTb U ecnm AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) NMNpambie AC, AB n ALl nonapHo nepneHAnKyAspHbl. HalianTte otpesok C/,
ecnm AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6banna) M3 TOYKM K NIOCKOCTU NpoOBeAeHbl ABE HaK/MOHHble. Hallante AnuvHbI
obuwero nepneHAMKyNspa, ecAn MNPOEKUMW HAKNOHHbIX OTHOCATCA Kak 2:3 U AAWHbI
HAKNOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptutb Ky6 ABCAA:B1C1[;. MocTpounTtb Touky KEAB, Touky MEN,;C,
oTpe3oK PEEA;B,C;.

JdononHutenbHasa 4acTb
Mpu ebinoaHeHuu 3ad0aHua 9 3anuwume x00, ob6ocHoeaHue peweHusa U
nosy4eHHoIli omeem.
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9. (3 6anna) Pas3butb UBETHUK Kpyrnoh ¢opmbl (R=2 M) Ha YacTM pasnYHOM
naowaaun. Paccumtatb KOIMYECTBO CaXKEHLEB LBETOB AR KaxKaoro cektopa. Odopmutb

CXemy LUBeTHMKa. Hanpumep:

9TaNoHbl OTBETOB:

Homep 5 6
3aaHuA
Otser 7,1 15
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3.2 KoopOuHameoil u 6eKmMopbl

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):

MP6 1, MP6 9, NP6 11, NP6 12, NP6 13.

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

MK ...

TeopeTnyecKkue BONpochbl:
N3 yero cocTonT NPAMOYrosnbHasA CMCTEMA KOOPAMHAT B NPOCTPAHCTBE?
Ecam TouKa nexunT B NNOCKOCTHM Xy, KaKasa KOOpAMHATa Yy Hee HyneBan?
MpuneeanTe Nnpumep KOOPAUHAT TOYKU A, KOTOPAA NEXKUT Ha OCU Z.
PacKkpoliTe NOHATUE «BEKTOP».
Kak HanTn KoopanHaTbl BEKTOpa?
Mepeuncnnte n packpomTe NpaBuIa C0XKEHNA BEKTOPOB.
Kakune BEKTOPbI HA3bIBAOTCA KONJIMHEAPHbIMU?
Kakne BeKTOpbl Ha3bIBatOTCA NepneHaMKYyAAPHbIMN?
Yemy paBHO CKaNsApHOEe NpPon3BeaeHME BEKTOPOB?
Kak HalTK BEKTOpPHOE Npou3BeaeHNe BEKTOPOB?
Yemy paBeH yron mexay BeKtopamu?
MpuBeauTe Npumep maTpuubl 2x2.
MNpuBeauTe Nnpumep matTpuubl 3x3.

WooNOUAEWDNR

[T T G )
w N = o

KoHTtponbHaa pabota Ne3

O6sa3artenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npPaAsuabHLIL omeem U3 4Yembipex

npeosIoHCEeHHbIX.

1. (1 6éann) Oanbl Toukm A(1,0,5), B(-2,0,4), C(0,-1,0), A(0,0,2). Kakne un3 Hux
NexXkaT Ha KoopAauHaTHOM npsamoi Oy?

A)A; B)B; B)C; IN A.

2. (1 6ann) Kakue 13 sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTcs
eANHUYHbIMN?

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

3. (1 6ann) Kakue 13 BekTopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnnHeapHbI?

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

4. (1 6ann) OaHbl Toukm A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHO KaKoro OoTpe3Ka
aBnaetca Touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.
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Mpu evbinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4YeHHsIlU omeem.

5. (2 6anna) AaHbl BeKkTOpLI a(-6,0,8) , B(-3,2,-6). HanauTe ckanapHoe npousseaeHue
BEKTOPOB.

6. (2 6anna) Npwu Kaknx 3HaYeHUAX 11 BeKTopbl a (4,1,2), B(1,2,n) nepneHanKynAapHbl?)

7. (2 6anna) Oanbl BekTopbl a(-6,0,8), B(-3,2,-6). HalauTe KOCUMHYC yrna mexay
BEKTOpPaMM.

8. (2 6anna) okaxuTe, 4To YeTblpéxyronbHUK ABC/ asnsetcs pombom, ecnu:

A(6,7,8), B(8,2,6), C(4,3,2), A1(2,8,4).

JdononHuTenbHasa 4acTb
Mpu ebinoaHeHuu 3a0aHua 9 3anuwume xo00, 060CHOBaHUe peweHusa U
nosay4yeHHolli omeem.
9. (3 6anna) MakeT KAymbbl npeacTtaBaeH Ha KOOPAWHATHOM naockocTu. Hanaurte
naowanb KAymbbl (4eTbipexyrosibHUKa), BepLNHbI KOTOPOro MMeT KoopauHaTbl (8;0),
(10;8), (2;10), (0;2).

9TaNOHbI 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 OcHoebl mpuzoHomempuu. Tpu2zoHOMempuYeckue pyHKyuu

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):
NP6 1, NP6 3, MP6 5, NP6 14.

MNPy 1, MNPy 6, MNPy 7, NPy 8, MNPy 18, MPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MK ...
TeopeTnyeckme BONpocChl:

1. Yemy paBeH yrosn B OgMH paaunaH?

2. B Kakux yeTBepTAX TPUrFOHOMETPUYECKOTO Kpyra GyHKUMA y=SinX NpUHUMaeT
NONOXUTE/IbHbIE 3HAYEHUNA?

3. B KaKMx 4eTBEPTAX TPUTOHOMETPUYECKOTO Kpyra GYHKUMA Y= COSX NPUHMMAET
oTpuLaTENbHbIE 3HAYEHMA?

4, Mpoaomxkute onpegeneHune: « CUHyC OCTPOro yraa — 370...».

5 Mpogonxkute onpegeneHmne: «KKOCUHYC OCTPOro yrna — 370...».
6 Mpogonxkute onpeaenerHne: « TaHreHC OCTPOro yrsia — 3T0...».
7. Codopmynnpyinte 0CHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npounsBeaeHue tgx*ctgx?

9. Yemy paBeH sin(2x)? Chopmynnpyinte npaBuao Bbl4UCAEHUA.

10. Yemy paBeH cos(2x)? Cdopmynnpynte npaBuIO BblYUCAEHUA.

11. Mepeuncnante TPUroHOMETPUYECKNE PYHKLINM, YKAXKUTE NX NepUoabl.

12. Yemy paBeH nepuog ¢pyHKUMM y=cos(4x)?

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

14. Onpepgenute 061acTb 3Ha4YeHUA PpyHKLUMM y=3c0s(5x)?

15. Mepeuncnaunte cnocobbl peweHna TPUroHOMETPUYECKMUX YPAaBHEHUN.

16. Packpoute anroputm peweHuMa  OAHOPOAHbIX  TPUTOHOMETPUYECKMX
YypaBHEHWI NepBOro nopaaka.

17. PacKkpoiuTe anroputm peweHuMa OAHOPOAHbIX  TPUTOHOMETPUYECKMUX
YPaBHEHWI BTOPOro nopsaaka.

KoHTponbHasa paborta No4
Ob6sas3aTtenbHasa 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuavHeLIi omeem U3 4Yemobipex

npeosioXeHHbIX.

1. (1 6ann) B AABC sinC=i—]C3. Kakas 13 cTopoH asnsetca rmnoteHyson AABC?
A) AB; B) AC; B) BC; T) CB.

2. (1 6ann) Yrnom Kakom yetsepTu ABnasetca yron a=400°?

A) I; B) 1I; B) 1II; T) IV.
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3. (1 6ann) Kakune 13 GyHKLUMIA ABNAIOTCA YETHBIMU?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakune 13 ymcen ABNAIOTCA KOPHEM YPAaBHEHUSA COS X = E?

Y[ 3
A)x=g; B) Xx=—;

3

T
B) Xx=—
2

; M) X= 3

Mpu ebinonHeHuu 3adaHuii 5-8 3anuwiume xo0 peweHus U Nosay4YyeHHsIli omeem.

. T Vi
5. (2 6anna) Bbiumncnure: sin - +Cos—.

6. (2 6banna) Hahaute 3HaYEHUE BblpaXKEHUA 4arccos\/2—E - d4arcsin(— \/2—5)

7. (2 6anna) okaxuTe ToxKaecTBOo: 2sin(m/2+a) + cos(T — a)= cosa.
8. (2 6anna) PewuTe ypasHeHue: sin® x - 4 sin x + 3 =0.

AdononHutenbHaa 4acTb

Mpu esbinoaHeHuu 3a0aHus 9 3anuwume x00, 060CHOBaHUe peweHUa U
nosy4eHHolIli omeem.

9. (3 6banna) Pewunte cncremy ypaBHEHUIA:

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

Homep 3 4 5 6 8 9
3ap4aHuA
Otser B b 1 2T >+ 2m, | G+ 2m; S+

ne Z 21'[11),

ne 7z
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3.4 pou3eo0Hasa pyHKyuu, ee npumeHeHue

Ob6paszosamenbHbie pe3ynabmamel, nodnaexcaujue nposepke (3nemeHmeol):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, MNPy 7, NPy 8, MPy 9, NPy 10, MNPy 11, MPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

OO NOULRWDNPRE

P PR R RPRRPL R R
NoubkwnNEO

18.

TeopeTnyeckue Bonpochbli:
Mpogonxkute onpegenerHune: «fllocnegoBateNlbHOCTb — 3TO...».
MpuBegute Nnpumep apuPmeTUyYecKom nporpeccun.
MpuBeanTe Nnpumep reomeTprUYeCcKomn NPOrpeccumn.
Mpueeante npumep 6eCKoHeYHO ybbIBatOLLEN FEOMETPUYECKOM NPOrpeccuu.
Mpoaonxute onpegeneHue: «MponssoaHan — 370...».
PackponTe reomeTpmn4ecKnin CMbIC1 NPOU3BOAHOM.
Mpogonxute onpegeneHne: «KacatesnbHaa — 3T0...».
PackponTe ¢pn3n4ecKknuim cMbiCn NPON3BOAHOMN.
Mepeyncnnte Nnpasmaa BblYUCAEHMUA NPON3BOLHDIX.
Yemy paBHa npoun3BogHan cteneHHoM pyHKUMn?
Yemy paBHa Nnpou3BogHaA NpousBeaeHmna’?
Yemy paBHa NpoM3BOAHAA YACTHOro?
Yemy paBHa Npoun3BoAHaA CNOXKHOW QYHKUUK?
ChopmynumpyinTe NnpmsHaK BO3pacTaHUA GyHKLMN.
Coopmynnpyinte npusHak yboiBaHUA GyHKUMN.
Chdopmynnpyinte npnsHaK TOYKM MaKCMMyMa GYyHKLNMN.
Chopmynmpynte NpmaHaK TO4KU MUHMMYMA QYHKLNN.
CoctaBbTe anropuTm peweHua 3ada4 Ha HaxoXAeHuA Hambonbllero wm

HaMMeHbLUEro 3HaYeHns GyHKLUUM Ha OTpe3Ke?

19.

CocTaBbTe anropuTM MCCNeAOBaHMA W NOCTPOeHUA rpaduKka ¢GyHKUUKN C

MOMOLLbIO MPOM3BOAHOW.

20.

KaKk HanTn BepPTUKANbHYO aCMMNTOTY rpadumKa GyHKUNKU?

KoHTponbHaa pabota Ne5
0Ob6a3aTenbHaa YacTtb

Mpu peweHuu 3a0aHuli 1-4 3anuwume npPasuabHLIlL omeem U3 4Yemobipex

npeosIoHCEeHHbIX.

1.

(1 6ann) Yemy pasHa npon3sBoaHas GpYHKLMM y=cos>X?

A)y'=—sin?x; B) y'=-2sin’x; B)y'=-2cos xsinx; ') y’=2cos x.
2. (1 6ann) Mo Kakon N3 popmya BbIYNCNAETCA NPOMU3BOAHAA NPOU3BEAEHMA?

u'v—uv’

A) (uv)'=u'+v'; B) (w) =uveuv'; B) () = 5 T)i(f(glx) = (8(x) g (x).

vz

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)

Ha pucyHKe wu306parkeH
f(x) Ha oTpeske [—9;6].

roapuk npomnsBoaHOM PyHKUKUM f(X),
onpeaeneHHom Ha nHtepsane (—10; 8). HallgmuTe KOAMYECTBO TOYEK MAKCMMYyMa PYHKLNK

“re,
v

[

Q\\\‘.

o ’V\J/ i

S

e
=
C ot

; N
;-' A N
4 I | %, \.
," )
—-10

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

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUsA U Nosay4YeHHbIli omeem.
5. (2 6anna)

MaTepman bHaA TO4YKa [ABUXKETCA

NPAMO/IMHENHO MO 3aKOHY

(roe x — paccTosiHMe OT TOYKM oTcyeTa B MeTpax, t —
BpemMs B CeKyHAaX, USMepeHHOoe C Hayana ABueHua). Hangurte ee ckopocTb (B m/c) B
MOMEHT BPEMEHMU

6. (2 6anna) Ha pucyHKe nsobparkéH rpadumk GdyHKUMK y = f(x) U KacaTenbHaa K Hemy
B TOYKe c abcumccolt xo. HaliamTte 3Ha4eHne npomsBoaHoM GyHKUMM f(x) B ToUKe Xo.

-2)(x+3
7. (2 6anna) PewnTe HepaBeHCTBO: % >0
8. (2 6anna) Uccneposatb pyHKumo f(x)=x3 — 3X 1 NOCTPOUTL €é rpaduK.

JononHutenbHasa 4acrtb
nosy4eHHoIli omeem.

llpu esInonHeHUU 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u

9. (3 6anna) dPupme «CapoBoa» BbIAENAIOT y4acTOK 3eman naowagbio 100 m2.

MpepnaratoT YeTblpe y4acTKa pa3Hbix paamepos: 25x4; 20x5; 12,5x8; 10x10. Kakoi yyacTok
on0bpuT anpektTop dmnpmbl «CagoBoa», yYMTbIBAsA, YTO HeobxoanMmo byaeT NoCcTaBUTbL
3abop no nepumetpy?

9TaNOoHbI OTBETOB:
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Homep 6 7 9

3apaHuA

OTtset 1,25 | (-3;2), 10x10
(8, o)
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3.5 MHO202paHHUKU U mena epawjeHus

O6pazosamenvHbie pe3ynbmamel, nodnexcawjue nposeepke (3nemeHmoi):
NP6 1, NP6 6, MP6 9, NP6 10, NP6 11, NP6 12, NP6 14.

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

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

TeopeTnyeckue BONpoChbl:

1. Mpogonxute onpeaeneHme: K MHOrorpaHHUK — 3T0...».

2. Mpopgonxute onpegenerHue: «lprusma — 370...».

3. Mpoponxkute onpeaeneHue: «MpamoyronbHbin Napannenenunes — 3710...».

4. Mpoaonxnte onpegeneHne: «Kyb —ato...».

5. Mpogonxkute onpegenenune: «MNnpammnpga — 310...».

6. Codopmynnpyinte CBOMCTBO O NPOTUBOIEKALLMX FPAHAX Napannenenuneaa.

7. Coopmynnpyinte CBOMCTBO O AMaroHaNAX Napannenenvnesa.

8. Chopmynmpymte CBOMCTBO O AMArOHa/M WU JIMHEMHbIX pa3mepax
NPAMOYro/IbHOro Napannenenunesa.

9. Kakas npuama Ha3sbiBaeTcA Npsimomn?

10. Kakas npm3ama Ha3blBaeTCA NPaBUAbHON?

11. PacKpounTe NoOHATUE «NpPaBUIbHAA NMMPaMMaa».

12. Yto Takoe anodpema npaBUAbHON NUPaAMUAbI?

13. B yem OTAMYME NONHOM MOBEPXHOCTM MPU3Mbl OT MOJHON MNOBEPXHOCTU
nMpammabl?

14. Cdopmynupyiite Teopemy O BblYMCAEHUM OOKOBOWM MOBEPXHOCTU MNPAMOM
NPU3MbI.

15. Cdopmynmpynte Teopemy o BblYMCIeHUN BOKOBOM NOBEPXHOCTU NPABU/IbHOM
nMpamuAapl.

16. HasosuTe npeameTbl U3 Balwen NPodeccMoHanbHOM AeATENbHOCTU, KOTOPbIE
MMerT GOPMbl MHOTOrPAaHHUKOB.

17. KakvMe  MHOrorpaHHWKM  Ha3bIBAlOTCA  MNpaBuabHbIMK?  [lepeuncaunte
NPaBMAbHbIE MHOTOTPAHHUKN.

18. Tlpoponxute onpepeneHune: «hnnnHap — 370...».

19. Tlpogonxute onpepeneHne: «k KOHyc — 3To...».

20. MpopgonxuTte onpeaeneHue: «YCeYeHHbI KOHYC — 3TO...».

21. [poponxute onpegeneHue: «ap —ato...».

22. Y10 ABNAETCA BbICOTOM YCEYEHHOrO KOHyca?

23. Y10 sABNAETCA OCEBbIM CEYEHMEM UMAMHAPA, KOHYCA, YCEYEHHOro KOHYyCa,
Wwapa?

24.  Tepeyncnute eguMHULLBI UI3MEpPEHUA Naowaamn, obvema.

25. Yemy paBHO OTHOWeHWe naAowager noBepPXHOCTEN NOAO0OHbLIX ¢uryp B

NpPOCTPaHCTBE?
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26. Yemy paBHO oTHOLWEHMEe 06beMOB NOA0OHbIX GUTryp B NPOCTPaHCTBE?
27. HasosuTe npeameTbl M3 Bawei NpodpecCcMoHaNbHOM AeATEeNbHOCTU, KOTOpble
nmetoT GOpMbl TEN BPALLEHUA.

KoHTponbHaa paborta Ne6
Ob6sa3aTtenbHasa 4acTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuavHeLIi omeem U3 4Yemobipex

npeosioXeHHbIX.

1. (1 6ann) B Kakux eauHUUAX W3MEPSEeTcA naowaab MNOBEPXHOCTU
MHOrOrpaHHUKa?

A) B rpagycax; b) B meTpax; B) B KBagpaTHbix meTpax; ) B ABYrpaHHbIX rpaaycax.

2. (1 6ann) Nnowanb 6OKOBOWN NOBEPXHOCTU MPU3MbI BbluMcAETCA No dopmyne:

A) S =Seox + 2 Sock-; B) Seok =Poci™*H; B) S = Beok + S Sock; ) SOOK =2Po¢*H.

3. (1 6ann) Yto ABNAETCA OCEBbIM CEYEHMEM YCEYEHHOTO KOHYCca?

A) paBHODOeapeHHbIN TpeyronbHWK;, bB) paBHoGeapeHHaa Tpaneuwus; B)
NPAMOYronbHUK; ) npAMoyronbHan Tpaneyms.
4. (1 6ann) Kakas ¢purypa nosydaercs npu BpaeHUn NPAMOYro/ibHOro TPeYyrosibHUKa

BOKPYF OZHOM0 U3 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbIN KOHYC; B) nupamunaa; M) yceyeHHaa nupamumaa.
Mpu ebinonHeHuu 3adaHuii 5-8 3anuwiume xo0 peweHus U Nosay4YeHHsIli omeem.

5. (2 6anna) Pebpo ocHoBaHMs NPaBUIbHOM TPEYroNbHOM NMpamuabl 3 m, anodpema
6m. Hanante nnowaab 60KOBOM NOBEPXHOCTU NUPaAMMAbI.

6. (2 6anna) AnaroHanb Kyba paBHa HanpauTte ero obvem.

7. (2 6anna) MNpAMOYrosbHUK CO CTOPOHAMM 8Cm M 3CM BpaLLL@aeTcs BOKPYr 60bLiei
CTOpPOHbI. Hangute obbem, nnowagm 60KOBOM M MOJHOM MOBEPXHOCTEM MONYYEHHOTO
Tena.

8. (2 6anna) Bbl4MCAUTL NOBEPXHOCTb KPOHbI KYCTapHMKA, nmetowero ¢opmy Lwapa
paanyca 0,5 m. B oTBeT 3anuwnTe Yncno, AeNeHHoe Ha 7.

JononHutenbHaa YacTb

Mpu ebinoaHeHuu 3ad0aHus 9 3anuwume xo00, ob6ocHoeaHue peweHusa U
nosy4yeHHolli omeem.

9. (3 6anna) Cospgatb Moaenb KAymbbl, umetrouien $opmy KOMOUHMPOBAHHOIO
reoOMeTpu4eckoro Tena, BbINOAHUTb Heobxoaumble pacyeTbl (nNnaowaab, 06bem,
KO/IMYECTBO M BMUAbl CaXKEHL,EB).

Mpepgnonaraemble moaenn KNymo:
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3TaNOHbI OTBETOB:

Homep 5 6 7

3aaHuA

Otser 27 2744 72 T;
48 T;
64 1t
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3.6 NMepsoobpasHan ¢pyHKyuUuU, ee npumeHeHue

Ob6pazosamenbHbie pe3ynbmamel, nodnaexcaujue nposepke (3nemeHmeol):

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

TeopeTnyeckue BONpochbl:
Mpogonxkute onpegenerHne: «PyHKkuma F(x) HasbiBaeTca ...».
PacKkpoinTe reomeTpmMyecKMin CMbICN ONpeaeneHHoro MHTerpana.
Mpogonkute onpepeneHne: <KKpUBoNAnHeMHaa Tpaneuns — 37o0...».
Chopmynumpynte popmyny HotoToHa-/lernbHmua.
B uem 3akntouvaeTca ob6wWmit BUA, BCeX NepBoobpa3HbIX?
Mepeuncnmte NpaBuNa BblMUCIEHUA UHTErPAsOB.

ouhkwnNeE

KoHTponbHaa paborta Ne7
Ob6sa3aTtenbHasa 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuavHeLIi omeem U3 4Yemobipex

npeosioXeHHbIX.
1. (1 6ann) Ona kakoi 3 GyHKUMI GyHKUMA F(X)=x3-3x*+1 aBnseTca nepsoobpasHOn?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.
2. (1 6ann) OaHa pyHKuma f(x)= 3x*+1. Yemy pasHa F(1)
A)2;5) 4; B) 6; T) 1§.
3. (1 6ann) Obwwmit BUA BCex 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) Boluncnute onpeaeneHHblii HTErpan flz xdx.
A)-1; B) 1; B) -1,5; ) 1,5.

Mpu ebinonHeHuu 3adaHuii 5-8 3anuwiume xo0 peweHus U Nosay4YyeHHsIli omeem.

5. (2 6anna) fAisnaetca am F(x)=x3-3x+1 nepsoobpasHoin ana dbyHKumm f(x)=3(x>1)?

6. (2 6anna) 3apainte nepsoobpasHyto F(x) ana dyHKumm f(x)=3x3-2X, €cNm M3BeCTHbI
KoopauHaTtbl To4ku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke usobpaxkeH rpadpuk ¢yHKunm y=f(x), onpegenéHHom Ha
nHTepsane (—3; 11). HaligmuTe HaumeHbllee 3HaYeHne GyHKUMK f(x)Ha oTpeske [2; 9,5].
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8. (2 6banna) Ha pucyHke nsobparkeH rpadumk Hekotopon dpyHKumm y=f(x). NMonbayacw

. 5
PUCYHKOM, BbIYUCINUTE ONpPeaeneHHbIN MHTerpanf1 f(x)dx.

YA
4

y=5(x)

I S ——,
Whh—t—————————

JononHutenbHasa 4actb
Mpu ebinonHeHuu 3ad0aHua 9 3anuwume x00, o0b6bocHoeaHue peweHUs U
nosay4yeHHolIli omeem.
9. (3 6anna) BblumcaunTb naowaab KAymobl, nepUMeTP KOTOPOI OFrPaHMYMBAIOT IMHUK
y=0, y=X, y=-2x+6. Pewntb aByma cnocobamun. CaenaTb YepTex.
9TaNOHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHunA
OTser r A b r aa x3-x>+4 -3 12 3
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3.7 CmeneHu u KopHuU. CmeneHHas pyHKYuA

Ob6pazosamernbHbie pe3ynbmamel, nodsaexcaujue nposepke (3nemeHmol):
NP6 1, NP6 2, NP6 3, NP6 5, NP6 6, NP6 14.

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

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

TeopeTnyeckue BONpocChbl:

1 Chopmynunpyinte onpeaeneHme cteneHHom GyHKUMHN.

2. MNepeuyncnnte cBOMCTBA CTENEHHOM GYHKLUMM C LLeNIbiIM NMOKa3aTeNeM.

3. MNepeuncnnte CBOMCTBA CTENEHU C AEUCTBUTENIbHBbIM  TMOKa3aTenem.
MpuseauTe npmmepbl.

4. MNepeyncanTe CBOMCTBA KOPHA HaTypanbHOM cTeneHu. MpuseanTte npumepbl

5. Ha yto Heobxoammo o6paTUTb BHMMaHUE NPU PeLlleHnn NPPaLUOHANbHOIO
YPaBHEHMA YETHOM CTENEHU?

6. Yemy paBeH KOpeHb YETHOM CTEMEHU U3 OTPULLATENbHOTO Ynucna? MNpuBegute
npumep.

7. Yemy paBeH KOpPeHb HEYETHOM CTeneHu w3 OTPULATENbHOrO 4Yucna?
Mpuseaute npumep.

8. Ha 4To cTOUT 06paTUTL BHUMAHKNE NPU PELUEHUM MPPALMOHANbHbIX, APOOHO-

PaLMOHaNbHbIX YPAaBHEHWUI N HEPABEHCTB?

KoHTponbHaa paborta Ne 8
O6a3atenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblii omeem U3 4Yembipex

npeosioXeHHbIX.

1. (1 6ann) Mexay KaKMMM 4BYMSA HATypPaNbHbIMU YUCAAMMU HAXOANTCA Yncao V19?
A)19120;6)21n3;B)18un 19;I) 3 un4.

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

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

3. (1 6ann) Pacnonoxute B nopsaKe Bo3pacTaHUA yncna: 2; i/?, V17

A) 2; i/S_, V17; B) 2; V17; i/S_, B) 3\/5_, 2: V17; N 317; 2; /5.
4. (1 6ann) YMHOXasA uMcna ¢ 0AMHAKOBbIM OCHOBAHMEM, UX CTEMEHMN...?
A) ymHoxKaem; b) genmm; B) cknagpiBaem; ') oTHUMaem.

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Nony4YeHHoIl omeem.

5. (2 6anna) HatguTe 3HaYeHME BblpaXKeHuUs npu a=7.
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6. (2 6anna) HaiauTe 3HaYEeHME BblpaXKeHuUs .
7. (2 6anna) PaccTtoaHue oT HabnwoaaTens, HaxogAwerocs Ha HeboabLoli BbicoTe h
KUJIOMETPOB Hafd 3eMNén, Ao Habnogaemor UM AUHUM TOPU3OHTA BbIYUCAAETCA MO

dopmyne

8. (2 6banna) Pewunte ypaBHeHUE

AdononHutenbHaa 4acTb

, e R=6400 km — paaunyc 3emnun. C KaKOW BbICOTbl FOPU3OHT BUAEH
Ha paccTtosHuK 48 knnomeTpoB? OTBET Bblipa3nUTe B KMIOMETPaAX.

llpu esbInonHeHUU 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u

nosy4eHHolIli omeem.

9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHEHUN: {

9TaNOHbI OTBETOB:

X
X

Homep 5 7 8 9
3a4aHuA
OtBer 49 0,18 -36 (1; 1)
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3.8 lNokazamenvHaa hpyHKYUA

Ob6pazosamenbHbie pe3ysabmamel, nodaexcaujue nposepke (3nemeHmeol):

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

TeopeTuyeckmue sonpocobl:

1. Cdopmynumpynte onpeneneHue nokasaTesibHON PyHKLMN.

2. MNepeyncanTe CBOMCTBA NOKa3aTeNbHON QYHKUNN.

3. MNepeuncante cnocobbl pelleHna NoKkasaTes/ibHbIX YPaBHEHWUN.

4. Coopmynunpynte  npaBUIO  pelleHUss  NPOCTEMWMX  MOKa3aTesbHbIX
HepaBEHCTB.

5. B uem 3akntouaeTca rpadpumyeckmin cnocob pelleHna ypaBHEHUN.

6. MpuBeante npumep PyHKLMOHANbHOM 3aBUCUMOCTM NOKa3aTebHON GyHKUMM 13
pPeanbHOM }KU3HM.

KoHTponbHaa paborta Ne9

Ob6sa3arenbHan YacTb
Mpu peweHuu 3adaHuii 1-4 3anuwume npasunbHbili omeem U3 4Yemobipex

npeosioXeHHbIX.

1. (1 6ann) Mpn KakomM 3HaYeHMU a PyHKUMA y=a* ObiBaeT Ha Bcel obnactu
onpegenenna?

A) a=§; B) a=8,25; B) a=§; M a=v/3.

2. (1 6ann) Ha pucyHKe n3obpaxkéH rpadpuk ¢pyHKumm suaa f(x)=a*. Hanaute sHauyeHune

f2).

A
3
e alld -
| —!
| 0 pm_l,;.'m_-z{

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

3. (1 6ann) dPyHKUMA 3agaHa opmynoin: f(x)=(%)x. Yemy paBHo f(-2)?
A) = ) -4;B) 4;T) V2.

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) HanauTte KopeHb ypaBHeHUa 3¥2-5%3*=12
6. (2 6anna) CKONbKO LeNbIX pelweHmnii meeT HepaBeHcTBo1<7*1<497?

7. (2 6anna) HaigmTte TOUKY Makcumyma GyHKLMM
8. (2 6banna) B xoge pacnaga pagMoaKTMBHONO M30TOMA €ro Macca yMeHbLUAeTcs no

3aKOHY rae mpe — Ha4dasbHaa macca usotona, t — Bpemsa, npoweawee
OT Haya/ZbHOrO MOMeHTa, T — nepuoA nosaypacnaga. B HayanbHbIE MOMEHT BPEMEHMU
macca msotona 184 mr. lMepuopg ero nonypacnaga cocrasnser 7 muH. Hanaute, yepes
CKO/IbKO MMHYT Macca nsotona byaet pasHa 23 mr.

JononHuTenbHas YacTb
Mpu ebinonHeHuu 3ad0aHua 9 3anuwume xo00, o060ocHoeaHue peweHuUa U
nosy4eHHolli omeem.

—2x=0
9. (3 6anna) PewuTe rpapuyeckn cuctemy ypaBHeHUN: {}; _x
9Ta/NIOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTtBer B A B A 1 2 -4 21 (2; 4)
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3.9 Jloeapudgmel. Jloecapupmuveckas pyHKYua

Ob6pa3zosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmeol):

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

TeopeTnyeckue BonNpochbl:

1. ChopmynunpyinTe onpeaeneHme norapuPpmmyeckomn GyHKUUM.

2. MNepeuncanTe CBOMCTBA 0rapnPMnYeckon GyHKLNK.

3. Mpoponxunte onpegeneHue: «Jlorapuem — 3T1o...».

4. Yemy paBeH norapudm npomssegeHma’?

5. Yemy paBeH norapudm 4acTHOro?

6. MpuBeanTe npumepbl norapudmmyeckom cnupannm B Npupose U B
OKpYKaloLem mupe.

7. Ha u4Tto cTtouT 06patuTb BHMMaHME NPU pPeLleHUn NIorapuPMUYECKUX U
YPaBHEHWUI N HEpPaBEeHCTB?

6. Mepeuncante cnocobbl peleHna norapudMmnyecknx ypaBHeHUN.

7. Coopmynnpyinte npaBuno pPeLEHUA MNPOCTEMWMX  NOrapUuPMUYECKUX
HepaBEeHCTB.

8. B uem 3akntouvaeTca rpadpumyeckmin cnocob pelleHna ypaBHEHUN.

6. MpuBeguTe Npumep PyHKLMOHAIbHOM 3aBUCUMOCTU I0rapnUdMUYECcKon PyHKLMN
N3 peasibHOM XKU3HW.

KoHTponbHaa paborta Ne10
O6a3atenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblii omeem U3 4Yembipex

npeosioXeHHbIX.
1. (1 6ann) Kakas 13 dpyHKUMIN BO3pacTaeT Ha BCel obnactm onpeaeneHuna?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; ) f(x)=loga x.
2

2. (1 6ann) Ykaxute obnactb onpegenerHusa ¢pyHkumm f(x) = 1g ZXX+_73

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

3. (1 6ann) Pacnonoxutb B nopaake BospactaHua: logg s 4; logg 5 0,4, logg s i.

1 1
A)logg s 4;logo s 0,4;logg s " B) logg s 4;1080 5 " logg 5 0,4;

1 1
B) logg s " logogs0,4;l0gg54; Nloggs 0,4;loggs " logg 5 4.

4. (1 6ann) Hanante KopeHb ypaBHEHUS
A) 11; b) -11; B) -3;T) 3.
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Mpu evbinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4YeHHsIlU omeem.
5. (2 6anna) OnpegenuTe 3HauyeHMe BbipaxeHus logy 2 + logy 3 + 210824,
6. (2 6anna) YKaxKnte HaMmeHbLUee Liesoe peleHne HepaBeHCTBa:

logs(6x — 4) > 2.

7. (2 6anna) HaniguTte TOUKY Makcumyma GyHKLMM

8. (2 6anna) Ana oborpeBa nomeLLeHNA, TEMNEpPaTypa B KOTOPOM NoALEPHKMBAETCA
Ha ypoBHe T,=15° uyepe3 paanatop OTOM/JEHMA NPOMNYCKalT ropadyto soay. Pacxos
npoxoaAallen yepes Tpyby pagmnaTtopa Bogbl m = 0,6 Kr/c. NMpoxoaa no Tpybe paccTosHue
X, BOAA OXNa¥AaeTca OT Ha4vasbHoM Temnepatypbl T;=91° ao temnepaTypbl T, NpUYEM

roe — TennoéMKOCTb BOAbI, —
KoadPpuumeHT TennoobmeHa, a — nocToaHHasA. Halaute, oo Kakou TemnepaTypbl
(B rpapycax Llenbcus) oxnagurcs Boaa, ecauv AsnHa Tpybbl paauatopa pasHa 144 m.

JononHuTenbHasa 4actb
Mpu esbinonHeHuu 3a0aHua 9 3anuwume x00, 060cCHOBaHUe peweHUa U
nosay4yeHHolli omeem.

+ 2x = log3 135 — logs3 5
9. (3 6anna) Pewwnte rpadpunueckn cuctemy ypaBHeHmﬁ:{y X~ 10Bs 083

2y —3x=6 '
9Ta/IOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3ap4aHuA
OtBer A r A b 5 3 -6 34 (0; 3)
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Oobpaszosamenvhsle pe3yniomamel, nooaexHcaujue npogepke (I1emMeHnvl):

3.10 Muoswcecmea. Inemenmot meopuu 2paghoe

I1P6 1, TTP6 2.

[1Py 1, I1Py 2, [TPy 3.
OK 1, OK 4, OK 6, OK 7.
[K....

NogakrowdE

8.
9.

Teopernyeckne BONPOCHI:
CdopmynupyiiTe onpeesieHne MHOXECTBA.
[Iponomxure onpenenenue: «O0bEAUHEHNE MHOXKECTB — 3TO.. ..
[Iponomxure onpenenenue: «llepeceyeHre MHOXKECTB — 3TO. ...
[Iponomxure onpenenenune: «Pa3HOCTE MHOKECTB — 3TO. .. ».
N3o0pa3zute 00beMHEHUE ABYX MHOXKECTB Ha Kpyrax Jumiepa.
N300pa3ute nepeceyeHne TpeX MHOKECTB Ha Kpyrax Juiepa.

Cdopmynupyiite onpeaenenue rpada. Uto Ha3bIBaeTCs BEPIIMHOMN, peOpoM

rpada?
Kak HaiiTu crenens BepinHbl rpada?
HazoBuTte oTnuuTenbHble 4epPThI MOJTHOTO U HETIOIHOTO rpadoB.

10.HazoBuTe OTINUNTEIIHLHBIE YUCPTHI CBA3HOT'O 1 HCCBA3HOT'O Fpa(bOB.

KonrpoabHas padora (Nel3)
Oo0s3aTeabHAda YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasuUIbHLLIL OMmMEem U3

NPeoOnoIHCEeHHBIX.

1.

(1 6amn) Kakas onepaiiust nzoOpaxeHa Ha kpyrax Diinepa?

A)E=AuB;B)E=4nB; B)E=4\58T)E=A-B.

2. (1 6amr) Kakoii rpad npencraBieH?

A) nonubiif; b) Henonueiii; B) AEPEBO; ') HyneBo#.

3. (1 6ann) [TsaTepo paboyux BCTPETUIUCH TIPH BBICAJIKE IIBETOB B KITyMObI. CKOJIBKO
BCEro ObUIO CIETaHO PYKOIOXKATUH

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

4. (1 6amn) OnpenenuTe CTeNeHb BEPIIUHBI B:

A)8;b)11;B)3;1)5.

uemoslpex
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus U NOYYEHHbLIL OMEem.

5.(2 6anna) 1. Janbl 1Ba MHOXecTBa A={2,4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure U n300pazute rpaduueck HOBoe MHOXKECTBO E: a) £= AuUB; 0)E=AnSB.

6. (2 6anna) Komunsl [1Py3bs 3aHUMarOTCS KaKUM-HUOY1b BUJIOM criopTa. 14 U3 HUX
yBieKatTcs pyroosoM, a 10 — H6ackerbosiom. M ToIbKO ABOE YBIEKAIOTCS U TEM U
[TPyrum Bugom cnoprta. Cxonbko [1Py3eit y Tomu?»

7. (2 6amma) Ha pucynke — cxema Jopor, CBA3BIBAIONINX Topojackue napku A, b, B,
I, A, E. ITo xaxaoi 10pore MOKHO JBUTAThCSA TOJIBKO B OJJHOM HAIPaBJICHUH, YKa3aHHOM
ctpenkoil. CKONbKO cymegTByeT Pa3IMYHBIX n;;geﬁ n3 napka A B napk E?

[

B A

8. (2 6anmna) MoxHO M HapUCOBaTh M300paKEHHBIM Ha PUCYHKE Ipad HE OTpbIBas
KapaHjam oT Oymaru v mpoBoJis Kaxoe peOpo poBHO OJIUH pa3?

JdonoJiHuTENbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anumume x00, 000CHOGAHUE peuwieHUs U
NnOJIyYeHH bl Omeent.

9. (3 6amna) IlepByro Uau BTOPYIO KOHTPOJBHBIE PaOOTHI MO0 MATEMATHKE YCIEITHO
Hanucanu 33 cTyneHTa, MEepBYIO WM TPEeThio — 31 CTYAEHT, BTOPYIO WM TPEThIO — 32
ctyaeHta. He meHee NByX KOHTPOJBHBIX paboT BeIMOJHWIA 20 cTyaeHTOB. CKOJBKO
CTYJICHTOB YCHEIIHO PELINIIN TOJIHKO OJIHY KOHTPOJIbHYIO paboTy?

ITAJTOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OTBer B b 10 r - 22 8 HET 18
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3.11 3nemeHmMbI KOMBUHAMOPUKU, CMamMucCmMuKu U meopuu eeposimHocmeli

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):
NP6 7, NP6 8, MP6 14.

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

MNK1.2,

1.
npumenp.

ABNIEHUAX.
12.

ABNIEHUAX.
13.
14.
15.

16.
17.
18.
19.
20.
21.

MK1.3.

TeopeTnyeckue BONpochbl:
Mpoponkunte onpegeneHune: «CnyyarhHoe cobbiTMe — 370..». [puBeguTe

MpuBeanTe Nnpumep A40CTOBEPHOro cobbITuA.

MpuBegunTe NpMMep HEBO3MOXKHOIO CObbITUA.

MpoaonKnte onpepeneHne: «BepoaTHOCTb Cy4arHOro cobbiTMA — 3T0...».
ChopmynmpyinTe NpaBUIO HAXOKAEHUA CNOKEHUS BEPOATHOCTEN.
Cdopmynmpynte NpaBuIo yMHOXKEHUA BEPOATHOCTEN.

KaK HanTh cpegHee apndmeTUYecKoe YNCI0BOro paaa?

Kak HanTu megmaHy yncnosoro paga’?

Kak BbluMCAAETCA pa3Mmax YMC/IOBOTO paga?

[NA yero Hy»XHbl gnarpammel, rpadmkn? Mepeuncante BuUAbI AMarpamm.
MpuBeanTe npumepbl NPOABAEHUA 3aKOHa OONbWIKNX YMCen B NPUPOAHbIX

MNpneegnTe Nnpumepbl NPOABAEHUA 3aKOHA 6onbLlMX Yncen B O6LLI,€CTBE'HHbIX

YTO M3yyaeT CTaTUCTUKA?
Mpopgonxkute onpegenerHune: «CovyetaHmne — 370...».
MNpogonxkute onpegeneHune: «PasmelleHme — 370...».

Mpogonxute onpeaeneHne: «MNepectaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA M3 PeasibHOM KU3HMW.
MpuBeauTe NpuMep onepaumm nepeceyeHmns MHOMKeCTB.
MpuBeanTe Npumep onepaumm 0b6beANHEHNA MHOXKECTB.
MpuBeanTe NpMmep onepaumm PasHOCTU MHOMKECTB.
PackpoiiTe NOHATMA «rpad», «AepPeBo», KUUKI».

KoHTponbHaa paborta Nel1l
O6asatenbHasa 4YacTb

Mpu peweHuu 3adaruii 1-4 3anuwume npasusbHbIl omeem U3 4Yemobipex
npeosioXeHHbIX.

1.

(1 6ann) KombuHaTopuKka — 3TO pas3gen MaTemMaTMKM, OTBeYaloWuh Ha

BOMNpPOCbl CKOJIbKUMU CI'IOCO6aMVI, MOXHO Bbl6paTb SNNEMEHTDI ...
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A) 3a4aHHOro KOHe4YHoro mHoxecTtBa; b) beckoHeyHoro mHoxectBa; B) ntoboro
MHOKecTBa; ') ppaLUOHaNbHbIX Yncen.

2. (1 6ann) CoeanHeHna n3 n anemeHToB, oTanvdatowmeca MPyr ot MPyra TonbKo
NOPAAKOM PACMNO/IOKEHUA B HAX 3/1IEMEHTOB, Ha3bIBaOTCA:

A) nepectaHoBKamu; b) couetaHnamm; B) pasmeweHnamm; ') KombuHaumMamm.

3. (1 6ann) Yucno Bcex BO3MOXKHbIX pa3melL,eHMn BbluncaaeTca no popmyne:

A) A =n(n—m); B) Al =n(n—1)..(n—m+1); B) A} = n ) ATl =

(n-m)!’
nn+m)

4. (1 6ann) 'pynnupoBKa — 370...

A) ynopsaao4vyeHue eAuHUL, COBOKYMHOCTM MO Npu3sHaky; b) pasbuenne eauHuy,
COBOKYMHOCTM Ha rpynnbl N0 NpuU3HakKy; B) 0606uieHne eanHn4yHbIX GakTos; ') 0606LLeHne
e4MHUYHbIX NPU3HAKOB.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUs U Nosay4YeHHbIli omeem.

5. (2 6anna) B cpegHem mn3 2000 cagoBbiX HAacOCOB, MOCTYNUBLLUUX B MPOAAXKY, 6
noaTekalT. HalanTe BEPOATHOCTb TOrO, YTO OAMH C/ly4alHO BbIGPAHHbIN ANA KOHTPONS
Hacoc He noaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH NH0ObIX TPEX BUAOB OAHO/IETHUX LIBETOB 3a
nocnegHue 3 roga. CoctaBuTb Anarpammy No HangeHHbIM AaHHbIM. CaenaTb BbIBOAbI.

7. (2 6anna) LiBeToBOAYy NPeaioXUAN YKPACUTb KNymby LBeTamm, MICNONb3yA 3 BUAA.
CKONIbKO Pa3/INYHbIX BAPMAHTOB €CTb Y LLBETOBOAA, €Cn ecTb Bblbop 13 5 BMA0B pasHom
paccagbi?

8. (2 6anna) CKonbKMMKM cnocobamm MOXKHO NocaguTb 4 KyCTapHUKa B OAWH psaa?

[JonoaHuUTeNnbHasa YacTb

Mpu ebinoaHeHuu 3ad0aHusa 9 3anuwume xo00, ob6ocHoeaHue peweHusa U
nosay4yeHHolli omeem.

9. (3 6anna) Ytobbl NOCTYNUTL B MHCTUTYT Ha cneumanbHocTb «MacTep cagoBo-
MNapKOBOro M NaHAWAPTHOrO CTPOUTENbCTBAY, abUTYPUEHT AonxKeH HabpaTb Ha ElM3 He
MmeHee 70 6annoB Mo KaxXAomy M3 TPEX npeameToB— MaTeEMATUKa, PYCCKUIA A3bIK U
MHOCTPAHHbIN A3bIK. YTOObI NOCTYNUTb HA CNeunanbHOCTb «KKommepuma», HyXKHO HabpaTb
He meHee 70 6ann0B NO KaxKA0My U3 TPEX NPegMeToB — MATEMATUKA, PYCCKUMM A3bIK U
obuwecTBo3HaHuMe.

BepoAaTHOCTb TOro, Yto abuUTypmueHT 3. nonyumT He meHee 70 6annoB NO MaTeMaTUKe,
pasHa 0,6, no pycckomy A3blky — 0,8, no WMHOCTpaHHOMY A3blky — 0,7 m no
obwectBo3HaHuio — 0,5.

Hanante BepoOATHOCTb TOro, YTO 3. CMOXKET MOCTYNUTb XOTA O6bl Ha O4HY M3 ABYX
YNOMAHYTbIX CNeumaibHOCTEMN.

9TaNOHbI OTBETOB:
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Homep 5 7 8 9
3apaHuA
OTtset 0,997 10 24 0,408
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3.12 YpasHeHUA u HepaseHcmea

Ob6pa3zosamenbHbie pe3yabmameol, nodnaexcaujue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

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

TeopeTnyeckme BonNpochl:

Y10 Ha3bIiBaeTCA ypaBHEHNEM?
Y10 3HAUUT pewnTb ypaBHeHHne?
Y10 TaKOE KOpeHb YypaBHEHUA?
Y10 Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAUYMT pewmnTb HEPABEHCTBO?
B uem 3akntouyaeTca «metod UHTEPBANOBY ?
Y10 Ha3bIBAETCA peLleHne CUCTEMbI YPABHEHUIN?
Y10 3HAUUT pewnTb CUCTEMY YPABHEHUI?
Mpyu peweHnn Kaknx ypaBHEHMN N HEPABEHCTB, caeayeT 06paTUTb BHUMaHKE
Ha 06/1aCTb AONYCTUMbIX 3HAYEHUI?

10. NMepeuncnute cnocobbl peweHns ypaBHEHN.

11. NMepeuncnnte cnocobbl pelweHns CMCTEM YPaBHEHUN.

OO NOULRAWNPRE

KoHTponbHasa paborta Ne 12
O6sa3atenbHasa 4YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npPaAsuabHLIL omeem U3 4Yemobipex

npeosIoH(eHHbIX:

1. (1 6ann) Kakoe 13 yncen ABNSETCA KOPHEM ypaBHeHus logy(x+1) =1
A)-1;B)2;B)1;I)O0.
2. (1 6ann) Kakne u3 ypaBHeHU nmetrot 60s1ee 0gHOro KOpHA?
A) x2-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; ') 2x-7=0.
3. (1 6ann) Onpepenute BMA ypaBHEHUS
A) nnHerHoe; b) KBagpaTHoe; B) nppaymoHansHoe; ') paunoHanbHoe.

4. (1 6ann) OnpeaennTe HaMMeHbLLee Lesoe pelleHne HepaBeHcTBa 5¥2<1?
A)-3; B6)0; B) 3; T) -4.

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwiume xo0 peweHus U Nosay4eHHsIl omeem.

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

6. (2 6anna) PelunTe cucTemy ypaBHeHMiA {2x_3y =16,
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7. (2 6anna) Pewnte HepaBeHCTBO

8. (2 6anna) PewwnTe ypaBHeHue (2x — 3)V3x2 — 5x — 2=0

[lononHuTenbHasa 4acrtb

llpu ebINnonHeHUU 3a0aHuUa 9 3anuwume XOd, obocHosaHue peweHua U

l'lOﬂy'-leHHbIﬁ omeem.

9. (3 6anna) PewnTte ypaBHEHMNE
3TOro ypaBHEHUSA, NPUHaANENKaLMEe OTPE3KY

9TaNOHbI OTBETOB:

. YKaXKute KopHu

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

6
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3.13 Mamemamuyeckuii npakmukym (npumep 0na ¥YIc 23.00.00)
Obpa3zosamenbHbie pe3ynbmamel, nodaexcaujue nposepke (3nemeHmeol):
MP6 2, NP6 3, NP6 14.

MPy 1, MPy 5, MPy 6, MNPy 7, MNPy 8, MPy 11, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5,0K6.
MK...

TeopeTnyeckme BONpocChl:
Y10 Ha3bIBaeTcA maTpuuen?
Y10 Ha3bIBaeTCA onpeaenmTesiem BTOPOro, TPETbEro NopsLKoB?
Y10 npeacraBnset cobom umcno i?
Kakoe 4ncno Ha3bIBatOT KOMMIEKCHbIM?
Kak HaNTKU MmoAynb KOMMNIEKCHOrO Yncna’?
Kak HalNTK aprymeHT KOMNAEKCHOro Yncna’?
Kakue cywectBytoT $OpMbl KOMMAEKCHbIX Yncen?
Mo KakMm nNpaBuaam OCYLLECTBAAIOTCA AEMCTBUA HAZ KOMMNAEKCHbIMU YMC/TaMK B
TPUrOHOMETPMYECKON dopMme: Npon3BeaeHMEe, BO3BEAEHME B CTENEHD, Ae/ieHne?
9. Mo KakMm npaBMaam OCYLLECTBAAIOTCA AEMACTBMA HAZ KOMMNAEKCHbIMU YMC/TaMK B
NoKasaTenbHoW popme: NpounsBeaeHne, BO3BeAeHUE B CTENEHDb, Ae/ieHne?
10. Yvo Ha3biBaeTcA rpapom?
11. [datb onpeagenenue rpada.
12. Kakue getanu npu nsobparkeHum rpada He BaXKHbI?
13. Y10 Ha3bIBaeTCA MAPLUPYTOM, LLEMNbIO, LUKAOM?
14. Y10 Ha3biBaeTcA n-paKTopmasiom?
15. Kakue cobbITA Ha3bIBAOTCA HECOBMECTHbIMM, MPOTMBOMOOXKHbIMY,
He3aBMCUMbIMM, 3aBUCUMBIMU?
16. Y70 Ha3bIBaEeTCA YCNOBHON BEPOATHOCTLIO?
17. Cdopmynumpyiite TeOpeMbIl CIOKEHUA U YMHOXKEHMA BEPOATHOCTEN.
18. Kakas Benn4mMHa Ha3bIBAETCA CAy4amHON?
19. Kakas cnyyalHadA BeAMYMHA Ha3blBAaeTCA AUCKPETHOM?
20. Onuuwwute cxemy bepHynnu. Kakne anemeHTapHble COObITUA MOBTOPAOTCA B 3TUX
onbITax?
21. 3anuwwute popmyny bepHynnu.
22. Y70 Ha3bIBAEeTCA 3aKOHOM pacnpeaeneHuna cay4yanHom BeIMYNHbI?
23. KaKoW 3aKOH pacnpegeneHus HasbiBaetca BUHOMMANBHBIM?

XN AEWN R

KoHTponbHaa paborta Ne 13
Ob6asatenbHasa 4YacTb

4 -2 5
1. Belunucnure onpeAesuTellb A=|Q 2 3| U €ro MUHOp M,;,.
-1 3 O
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158)051
. o . | X —5X, =10,
2. HalimuTe pemeHne CUCTEMbI IMHEWHBIX YPaBHEHUN :
2%, +4x, =12
158)0%1
3. Ha koopiMHaTHOM IJIOCKOCTH JIaH TPEYTOJbHHUK BEPUINHBI, KOTOPOTO PACTIOJIOKEHBI B

touka A (0; 0), B (5; 3) u C (4; 4). Haiftu muiomaas JaHHOTO TPEYTOJbHHKA.

4. OnpenenuTe Ynuciao pedep, MHUMAECHTHBIX BEpIIMHE X; !

5. IIpou3BOOUTCS WCHBITAHWE JETAIM HA HAJIEKHOCTh. BEpOSATHOCTH OTKa3a AeTanv 3a
BpeMst uctibitanus pasHa 0,3. CocTaBuTh OMHOMHAIBHBIN 3aKOH pacipeeieHus clydaiiHon
BEJIMYMHBI X — YHUCIO OTKAa3aBIIMX JI€TaJ€d W3 TPEX, MOJABEPIHYBIIUXCS HCIBITAHUIO.
Havitn uncioBbie XapakTEpUCTUKHA ITON BEJIUYUHBI: M (X) , D(X) , a(X),
17805

Nmerotcs 20 cBeTodopoB Ha CKilane, S U3 KOTOPBIX YeThipex3HauHble. Haymauy 6epyT 3
ceeropopa. CoCTaBUTh 3aKOH pAaCHOpeACNICHUsl CIy4allHOHW BeIMYMHBI X - 4Yucla
YeTHIPEX3HAYHBIX ~ CBETO(POPOB, OKa3aBIIUXCS B  BbIOOpke. HalTu  uuncioBbie

XapakTepucTuKy 37ol Bemuunasr: M(X) | D(X) “o(X).

6. Halimure KOMIUIEKCHOE€ M IIOJTHOE CONPOTHUBICHUE LENH, €CIN JaHbl KOMIIIEKC
Hanpspkerns U =165+40) u Toka | =50+3j . 3anummre ypaBHEHHE TOKA.

HNJIN

.

L] N L] J
Manbr xommnekc Hanpsokenns |J =30-e” ;1 womrexc toxka | =15-€

2 o
HHHHHTG KOMILJICKC

COIIPOTUBJICHUS.
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4. ®oHA OLEHOYHbIX CpeacTs ANA pybexkHoro KoHTpona (no utoram 3.1 — 3.4)

ObpaszosamenbHbie pe3ysabmameol, nodaexcaujue nposepke (3nemeHmol):
NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, NP6 12, NP6 14.

MNPy 1, NPy 6, NPy 7, NPy 8, MNPy 9, MPy 10, MNPy 11, NPy 14, MNPy 15, NPy 16, MNPy 17,
MNPy 18, MNPy 109.

OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

nK.....

O6sa3aTtenbHasn YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPAsuUAbHLIL omeem u3 4Yemobipex

npeosioXeHHbIX.
1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). Kakme KoopauHaTbl MMeeT cepeauHa
oTpe3Ka 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 6ann) Mpsmbie AB n Cl napannenbHblie. Kakoe pacnonoxeHne MMetoT npsamble
ACu BO?
A) napannenbHble; b) nepnenanKkynapHble; B) ckpewmatoTcs; ') nepeceKatores.

3. (1 6ann) Hangute KopeHb YpaBHEHWUA: B oTtBeTe 3anuwwute
HanboNbLWNIM OTPULLATE/IbHBIN KOPEHD.

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

4. (1 6ann) Ha pucyHke nsobpaxeH rpadpumk nponssoaHon ¢yHKumm y=f(x). NMpn Kakom
3HaYeHUM X PyHKLUMA NPUHMMAET CBOe Hanbobluee 3HaYeHne Ha oTpeske [-4; -2] ?

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

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Nony4YeHHoIl omeem.

5. (2 6anna) BepxHue KoHLUbI ABYX BEPTMKANbHO CTOALWMX CTONOOB, YAANEHHbIX Ha
paccTtoAaHue 4 M, coegMHEeHbl NepeKknaanHoi. Boicota ogHoro ctonba 10 m, a MPyroro 7 m.
Hanpgute AnvHy nepeknaguvHeol.

6. (2 6anna) AaHbl yeTbipe Toukun: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) [oKaxkuTe, 4TO
otpe3kn AB u C[l neprneHANKYNAPHbI.
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7.(2 6anna) ABurascb co CKOPOCTbIO M/C, TPAKTOP TaLLUT caHu ¢ cunoi F=40 kH,
HanpaBAeHHOM NoA, OCTPbIM YINOM & K FOPM30HTY. MOLLHOCTb, pa3BMBaemasa TPAKTOPOM,
BbluMCAsAeTCA No popmyne Hanaute, npn Kakom yrne a(s rpagycax) aTa

MoLHOCTb byaeT paBHa 60 KBT (KBT — 31O ).

8. (2 6anna) MaTepuanbHaa TOYKa ABUMXKETCA NPAMOAMHEMHO MO 3aKoHy x(t)=t2-
13t+23 (rae x — paccToAHMe OT TOYKM OTcYeTa B MeTpax, t— Bpems B CeKyHAax,
M3MepPEHHOEe C Hayasa ABUMMKeHUA). B Kakot MOMEHT BpeMeHU (B CeKyHAax) ee CKOpOoCTb
6blna paBHa 3 m/c?

[JonosnHuUTeNbHasa YacTb

Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, o060cHoeaHue peweHUa U
nosy4yeHHoIli omeem.

9. (3 6anna) PazbuTb UBETHUK NPAMOYrosibHOM Gpopmbl (OTHOLLIEHWE CTOPOH 2:3) Ha
YaCTM  pas3nMyHOM  naowaan.  YKaxKute  pasHbiM  LBETOM  napanfenbHble,
nepneHANKYNApPHbIE, CKpewMBaloWmMecs OTPe3KU. PaccumTaTb KOIMYECTBO Ca*KeHLEB
LBETOB AN1A KaXaoro cektopa. OpopmuTb cxemy UBETHMKA (MOXXHO WMCMO/b30BaTb
KomnbtoTep). Hanpumep,

9TaNOHbl OTBETOB:

Homep | 2 3 a 5 6 7 8 9
3agaHuA
OTBeT A r r b 5 - 60 8 -
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5. ®OHA OLEHOYHbIX CPeACTB ANA NPOMEXKYTOUHOM aTTecTauum (3K3ameH)

Ha BbInoNHEHME NUCbMEHHOM 3K3aMeHaLUWOHHOM paboTbl N0 matemaTuke gaetca 3
aCTPOHOMMYECKUX Yaca (180 MUHYT).

dK3ameHauMoHHan paboTa COCTOUT UX 2-X YacTel: 06a3aTeNIbHON U AONO/IHUTENIbHOM.

ObAsaTenbHan 4acTb COAEPMKUT 3a4aHUA MUHMMANbHOrO 0653aTeNbHOro YpPOBHS,
[OMNONIHUTENbHAA YacTb — 6osee cNoXKHble 3a4aHus.

MpX BbINOJIHEHMWN 33a4aHMA 06A3aTeNbHOM YacTu TpebyeTcs npeacTaBUTb X0/,
peLleHns 1 YKa3aTb NolyYeHHbI OTBET. 3a NPaBUIbHOE BbINOJIHEHWE I0OOro 3aAaHuA u3
06s3aTenbHOM YacTh obyyatowmimnca nonydyaete oanH 6ann. NMpu BbINONHEHUM 3a4aHUA U3
AOMNONIHUTENbHOM YacTu Heobxoammo noapobHO onucaTb XOA peleHua U AaTb OTBeT.
MpaBuabHOE BbINOJIHEHME 3a4aHUIM AONONHUTENIbHOW YacTu oueHmBaeTca 3 6annamm nam
1-2 6annamu 3a YaCTUYHOE peLLEeHMe.

Bannbl, nonyyeHHble 3a BCe BbINOJIHEHHbIE 334aHNA, CYMMUPYIOTCA.

LWikana nepesoda 6annos 8 ommemku no namubannvHoii cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 014 Nosay4YeHUs ommemkKu
«3» (yoos.) 6-9

10-14

«4» (xopowo) (He meHee 00HO020 3a0aHUS
u3 donoaHuMenbHol yacmu)

bonee 14
«5» (omnuyHo) (He meHee 08yx 3a0aHuli
u3 donosHUMenbHoU Yacmuy)

Ob6pazosamenbHbie pe3ysbmamel, nodaexcaujue nposepke (3nemeHmeol):
NP6 1, NP6 2, NP6 3,MNMP6 4, MP6 5, NP6 6, NMP6 7, MP6 8, NP6 9, NP6 10, NP6 11, NP6

12, NP6 13, NP6 14.

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

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

MK...
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Mpumepbl 3K3aMeHayUOHHbIX 3a0aHull 8 6uneme No mamemamukxe

HA3BAHMUE - ¢puaman Hpusl ' YIIC

PaccmoTpeno npeameTHoOH YTBEPX/AIO:

7| 0
(IMKIIOBOI) KOMHCCHEH IK3aMeHaUHOHHDBIH Guer No _ 3am. nupexropa o YP

Hporoxom Ne Mucuuminna: MaTeMaTuka
113 2 20_ T. (I)I/IO
I'pymma: __ « > 20 T
[Ipencenatens MK CeMeCTp -2
dUO

1. Hans Touku A(3,1,6), B(-1,5,2). Haitnute koopauHatel cepenunbl orpe3ka AB — Touku M? (1 6aimn)

2. Nanbi Touku A(3,1,6), B(-1,5,2). Haiinute koopauHathl u aiuHy Bektopa AB. (1 6amn)

3. HaiimuTe KopeHb ypaBHEHUS: Sin 2x = g (1 6amm)

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

5. CpenHsist TuHUS Tpanenuu paBHa 21, a MeHblee ocHoBaHue paBHO 8. HalinuTe Oosbliiee ocHOBaHME
Tpaneruu. (2 6ana)

6. Haiimute Bekrop c=3a +2b-d, ecnu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6amna)

7. YrpocTuth BeIpaxkeHue: sin x cos x ctg x — 1. (2 6amna)

8. BeruucinTh CyMMy M pa3HOCTh 3a/IaHHBIX KOMIUIEKCHBIX uucel: Z1=-4+i, z2= 1-3i. (2 6anna)

9. Permute CJIAY metomom Kpamepa:

X+2y=2
2X—y =17

(3 6amnna)

10.(1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ pbIOOi, 5 ¢ BapeHbeM U 4 ¢ BumHel. KOs Hayraa BeIOHpaeT
OJIMH UPOXKOK. HalianTe BepoSTHOCTH TOTO, UTO OH OKa)KETCS C BUIIIHEH.
11. (I 6ann) Haiinure 3nauenue Boipaxenus logz2 + 10g2 32

V7i—-6x=7.

13. (I 6ann) Penmre HepaBeHCTBO 257 > 64. B OTBET 3alMIINTE HAUMEHBIIEE MOJOKHUTEIBHOE LETOE
YHCJIO.

12.(1 6ann) Haiinute KOpeHb YpaBHEHUS

14. (2 6ann) Haiinute KopeHb ypaBHEHUS

S5 4 2
15. (2 6ann) Haiinure npon3Boanyio GyHKIMU B Touke x=01Y = 1 X" —6x" +7x-1

16. (2 6ann) liBeTHHUK, OPOPMIICHHBII M0 WHIUBUIYyATLHOMY 3aKa3y, umeeT (GopMy HUIMHIpa. BeicoTa
1BeTHUKA 35 cM, nuameTrp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM He0OX0IUMO TPUBECTH, UTOOBI IBETHUK OBLIT
3aI0JIHEH MOJIHOCTHIO. B OTBET 3anummre 4ucio, JeJIeHHOe Ha TT.
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17.(2 6anna) BerauciuTe mI0IIaap 3eMJId, OTBECHHOTO MO KITyMOY, IEPUMETP KOTOPOTO OTPAHUIHBAIOT
TUHUK y=X2-2X-2 1 y=-X>+2. Boinonaute uepresx. OTBET jaiiTe B KBaAPaTHBIX METpPAX.
19. (3 6anna)Pemmre ypasaenue : log 22 x-4logz x+3=0

[IpenoxaBaTens / /
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