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1. Pe3yabTarbl 00y4yenus, perjamentuposanabie PT'OC COO ¢ yuerom PI'OC
CIIO

JIncuumiMHapHabie (mpeaMeTHbIe) pe3yabTaTbl 0TpakawT (raJee - [1PG6):

— [IPG1 BrageHue MeToiaMm 10Ka3aTeNnbCTB, AITOPUTMAMU PEIIEHUS 3a4a4; YMEHHE
(bopMyIIMpoBaTh OIpPENEICHUs, AKCUOMBI M TEOPEMBbl, NPUMEHATh UX, I[POBOJUTH
JIOKa3aTEeIbHbIE PACCYKICHUS B XO/I€ PEILLCHHUs 3a/1ay;

— [IP6G2 YMeHHEe OmepupoBaTh MOHATUSMHU: CTENEHb 4YHCIA, JIOTapudM dYHCIa;
YMEHUE BBIOJIHATH BEIYMCICHUE 3HAUEHU U TPeoOpa30BaHus BBIPAXKEHUN CO CTENEHSIMU
1 jjorapudpmMamMu, Ipeodpa3zoBaHus IPOOHO-PATMOHATHHBIX BBIPAKCHUIA;

— [IP63 YMeHHuE OIEepUpOBATh IOHATUSAMH: PALUOHAIBHBIE, HPPALHOHAIBHBIC,
NoKa3aTelbHbIE, CTENEHHbIE, JorapupMuueckue, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

— [IP64 YMeHHEe omnepupoBaTh MOHATUSAMU: (PYHKLHMS, HENpepbIBHAs (PyHKUUA,
MpPOMU3BOJAHAS, MEpBOOOpa3Hasi, ONPENCICHHBIA  HMHTETpaJl; yYMEHUE  HaXOJUTh
MPOU3BOAHBIE  AJIEMEHTAPHBIX  (DYHKIMI, HCHONb3ys  CIPAaBOYHBIE  MaTepHUabL
MCCJIE0BATh B IPOCTEHIINX ClTydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIIINE
Y HaUMEHbIIKE 3HAYCHUsS (DYHKLHH; CTPOUTh rpa)uKM MHOTOYJIEHOB C HCIIOJIb30BAaHUEM
arrapara MaTeMaTHYEeCKOTrO aHAJIN3a; IMPUMEHATh IPOU3BOJHYIO IIPU PEIICHUM 3a7a4 Ha
JIBUKEHUE; pelaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/1a4l Ha HAMOOJIbLINE U HAUMEHBLINE
3HA4YECHUS, HA HAXO0XKICHUE ITyTH, CKOPOCTU U YCKOPEHUS;

— [1P65 YMeHHe onepupoBaTh MOHATUAMHU: pallMOHANIbHAs (QYyHKUHUS, OKa3aTeabHas
bynkuus, creneHHas QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKkuMH, oOOpaTHble (YHKIMU; YMEHUE CTPOUTh TpaUKKM H3YyYEHHBIX (YHKLIHMH,
MCIIOJIb30BaTh TpaUKy IPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PEUICHUH 3a]a4
u3 [IPyrux ydeOHBIX MpeaMETOB W 3a/ad W3 PeaibHOM KU3HU; BhIpaxaTh (hopmyiaMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU;

— [IP6G6 YMeHMe pemiaTb TEKCTOBBIE 33Jauyd pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, OJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBApOB U YCIIYT, HAJIOTH,
3alayd K3 OOJAaCTH YMPABJICHMS JUYHBIMA M CEMEHHBIMH (MHAHCAMM); COCTABISATH
BBIPAKEHUSI, YPAaBHEHNUsI, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO 33/1a4d, UCCIEN0BATh
MOJIy4YeHHOE PEIICHUE U OLIEHUBATH MPABIONOI00HOCTh PE3YJIbTATOB;

— TIP67 YMEHHE OINepupoBaTh IMOHATHUSAMH: CpeHee apuPMETHUYECKOe, MEIuaHa,
HauOoJblllee U HAaUMEHbIEEe 3HAUCHUS, pa3Max, TUCHEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBOoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
MPEACTABIICHHYI0O B TaONMIax, Ha JauarpamMmax, Tpadukax, OTPaKarollyl0 CBONCTBA
pEaJIbHBIX MPOLIECCOB U SIBJIEHUH; MPEACTaBIATh MH(OPMALMIO C MOMOIIBIO TaOIUL] U
quarpamMM; HCCIIEIOBAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHUCIE C IIPUMEHEHUEM
rpaUueCKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;



— I1P68 YMeHue onepupoBaTh NOHATUAMHU: CIyYailHBINA OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSTHOCTh C MUCHOJIb30BAaHUEM
rpauyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMyJbl NMpPHU PELIEHUH 3a/lay; OLIEHUBAaTh BEPOSTHOCTH
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YallHBIMM BEJIUYMHAMH; YMEHUE IPUBOAMTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B MIPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

— TIIP69 VYMeHHWe oOmnepupoBaTb IOHATUSAMHU: TOYKa, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, JBYIPAaHHBIM YIOJI, CKPEIIMBAIOLIMECS IMPsAMbBIE, NAPALUICIbHOCTh W
NEPIEHIUKYIAPHOCT MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY IPSAMBIMH, YIoJl MEXKIY
IPSIMOM U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMU, PACCTOSIHUE OT TOYKU J10 IJIOCKOCTH,
pPacCTOSHUE MEXIY NPSAMBIMHU, PACCTOSTHUE MEXAY IIJIOCKOCTAMM; YMEHHUE HCIIOJIb30BaTh
IIpU PEIICHUU 33/1a4 WM3y4YeHHbIE (DAKThl U TEOPEMBI IUIAHUMETPUU; YMEHHUE OIICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

— [IP610 YmeHue OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHUK, CEYEHHE
MHOTOIpaHHMKA, KyO, MapajuieNienuie]], npusma, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHUsl, UWIMHJIpP, KOHYC, Iap, cdepa, cedyeHus (Urypbl BpalleHUs, IJIOCKOCTb,
Kacaromasics cgepbl, HUIUHAPA, KOHyCa, IUIOLaJb MOBEPXHOCTU NUPAMUJbI, HPU3MBI,
KOHYCa, IWINHJPA, TUIOMAAb chepbl, 00beM KyOa, MpsIMOYTOJIBHOIO Napajulesenunena,
nMpamMubl, IPU3MbI, HUIUHAPA, KOHYCa, IIapa; yMEHUE H300pa)kaTb MHOTOTPAHHHUKHU U
ITOBEPXHOCTH BPALIEHUsA, UX CEYEHUS OT PYKH, C MOMOIIBI YEPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHME pPaClO3HAaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPABUIbLHBIE MHOTOTPAHHUKH;

— I1P611 YMeHHue onepupoBaTh MOHITUSIMU: JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
(burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIICHUE TUIOLIa/Iel TOBEPXHOCTEN U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

— [IPG12 YMeHHE BBIYUCISATh T€OMETPUUYECKUE BETUYMHBI (AJIMHA, YroJl, IUIOUaib,
00beM, TIIOLIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIBI U METO/IbI;

— [1P613 YMeHue OlepupoBaTh MOHATHUIAMU: NPSAMOYIOJIbHAsE CUCTEMA KOOpJIMHAT,
KOOpJAMHATBl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpPA, CKAJISAPHOE IIPOU3BEIECHHUE, YIOJ
MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEICHHE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOUIbI0 HM3YyYEHHBIX (OpMYJ KOOPIAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXKITY
IBYMs TOYKaMHU;

— T1P614 YMeHHe BoIOUPATh MOAXOSIINI U3yUYeHHBIH METO IJIsl PEIICHUS 3a/1a4H,
pacno3HaBaTh MaTeMaTudeckue (akTbl U MATEeMAaTHUYECKHME MOJIETU B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE MPUBOAUTH MPUMEPbl MATEMATHYECKHUX
OTKPBITUHA POCCUUCKON U MUPOBOW MAaTEMATUYECKOU HAYKHU.

— [IPyl yM€HHC ONCpUpOBaATh IIOHATHAMHU. OIPCACICHUE, aAKCHOMa, TCOpEMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH; YMEHHE
dbopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTHUYeCKOW WHAYKIHMH;, TMPOBOJIUTH
J0Ka3aTeNbHbIE  pPAaCCY)XJICHHs TMpU pEHIeHUH 3a7ad, OIEHUBATh JIOTUYECKYIO
PaBUIBLHOCTD PACCYKIICHUN;

— [IPy2 yMeHHE ONEepUpPOBATh MOHATUSIMHU: MHOXECTBO, MOAMHOKECTBO, OIEpaIluu
HaJ MHOXXECTBAaMH; yMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar ajs
OMHCaHUsl peajbHBIX MPOLECCOB U SIBJICHUN, W MPH PEIICHUWU 33a7ady, B TOM YHCIE U3
[1Pyrux y4eOHBIX IPEAMETOB;

— [1Py3 yMEeHHE ONEepUPOBATh MOHATUSAMU: Tpad, CBSI3HBIN rpad, 1epeBo, LUK, Tpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OINUCHIBaTh rpadbl pa3IMYHBIMU CIOCOOAMMU;
UCIOJIb30BaTh Tpadbl IpH pelIeHUH 3a/1ay;

— IIPy4 yMeHHE CBOOOJHO ONEpUPOBATH MOHATHAMH: COYETaHHE, NMEPECTaHOBKA,
YHCII0O COYETaHWH, YHCIO TEPecTaHOBOK; OwHOM HpI0TOHA; yMeHHE TNPUMEHSTH
KOMOHMHATOPHBIE (PaKThI U PACCYKIIEHUS JJISl PEIICHUS 3a7a4;

— [IPy5 yMEeHHE OINCpUPOBATh MOHATHSAMHU: HATypaJbHOC 4YMCIO, IICJIOC YHCIIO,
OCTaTOK TO0 MOJYJIO, pPAaIMOHAJBHOE YHCIO, HPPALMOHAIBFHOE YHCIO0, MHOXECTBA
HATypaJbHBIX, IEJNbIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIh30BaTh
NPU3HAKU JEIIMMOCTH, HAaUMEHBIINNA OOLIUI JENUTENIb U HauMeHbIlIee 00lee KpaTHoE,
anroput™M EBKiMIa mpu penieHuW 3ajad; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UIIMOHHBIMU
CHUCTEeMaMH CUHCIICHUS;

— TIPy6 yMmMeHHE CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHb C IEJIBIM
MoKasaresjeM, KOpeHb HAaTypallbHOW CTEMEeHH, CTETEeHb C paIlMOHAJIbHBIM IMOKa3aTelleM,
CTETICHb C JCWCTBHUTEIHHBIM (BEIIECTBEHHBIM) IMOKa3zarejeM, jorapudm dYucia, CHHYC,
KOCHUHYC U TaHT€HC MPOU3BOJIBHOTO YHCIIA;

— IIPy7 yMCeHHE OHNEPUPOBATH IMOHATHUSAMHU: TOXKIAECCTBO, TOXJICCTBEHHOC
npeobpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH U HEPaBEHCTB,
PaBHOCUJIBHOCTh YPAaBHEHMM, HEPaBEHCTB M CHUCTEM, palMOHaJbHbIC, UPPALlMOHAJIbHBIE,
MoKa3aTelbHbIE, CTEMEHHBbIC, JOTapuPMUUIECKUE, TPUTOHOMETPHUECKHE YypaBHEHUS,
HEPAaBEHCTBA W CHUCTEMBl; YMEHHE peIlaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
MOMOIIBIO PA3UYHBIX TPUEMOB; peIlaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
mapamMeTpoM; TMPUMEHSATh ypaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI [JII PpEIICHUS
MaTeMaTHYECKUX 3ajlay U 3aa4d U3 pa3IMuHbIX 00acTell HAyKU U peasibHOM KU3HU;

— IIPy8 ymeHue CBOOOIHO OMEpUpPOBATH MOHIATHSAMU: Tpaduk GyHKIIMU, oOpaTHas
byHKIMSI, KOMITO3HWIMS (QYHKIUNA, JHHEHHas QYHKIWA, KBaapaTudHas QYyHKIUA,
CTeTieHHass (YHKIUS C IEJIBIM MOKa3aTeleM, TPUrOHOMEeTpuUueckrue (yHKIMH, OOpaTHbIE
TPUTOHOMETpHUECKHe (YHKIINH, TIOKa3aTelbHas U JorapupmMudeckas QpyHKIINHA;, YMEHUE
CTpPOUTH Tpauku PyHKIIMMI, BBITIOJHATE IpeoOpa3oBaHus rpadukoB QyHKIIHIM;

YMEHHE HCIONb30BaTh Trpa@uku (GYyHKIUN A  HW3Y4YEHHUS TPOLIECCOB U
3aBHCHUMOCTEH mpu pemeHu 3afad u3 [IPyrux ydeOHBIX HpeaMETOB U U3 peaNbHOMN
’KU3HU; BBIpaXaTh (POpMyIaMH 3aBUCUMOCTH MKy BEIMYNHAMH;



yMeHHE CBOOOJHO ONEPUPOBATh MOHITUSAMH: YETHOCTh (DYHKIUHUH, MEPUOJIUIHOCTH
(GyHKIUM, OTPaHUYEHHOCTh (DYHKLIHH, MOHOTOHHOCTb (YHKIMH, SKCTpEMYM (QYHKIUH,
HauOoublllee U HauMEHbIlEEe 3HAUYECHUS (YHKIUM Ha MPOMEXKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHuEe (QYHKIIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA M rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEPABEHCTB M 3aJad C [apaMmeTrpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNU, HEPABEHCTB U UX CHUCTEM;

— TIIPy9 yMeHHE CBOOOJIHO OIEpPHUPOBATh MOHATUSAMHU: MOCIEAOBATEIHHOCTD,
apudmeTryeckas IMporpeccus, reoMeTpudeckas IMporpeccus, O0ECKOHEUHO YyObIBarolas
reOMETPUYECKasl IPOrpecCUs; YMEHUE 3a7aBaTh II0CIIEIOBATEIBHOCTH, B TOM YHUCIE C
MOMOUIBIO PEKYPPEHTHBIX (GOPMYI;

— [IPyl0 yMEeHHE ONEPUPOBAThH MOHATUAMH: HENPEPHIBHOCTh (PYHKIIMH, aCUMITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUYECKUN U
(u3MYEeCKU CMBICI MPOU3BOAHOW, NMEPBOOOpa3HasA, ONPENEICHHBbI HHTETpall; YMEHUE
HaxOJIUTh ACUMNTOTHI rpaduka (PYHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3UIIMU (PYHKIIMM, HAXOJUTh YPaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh IMPOU3BOJHYIO [UId HCCIEAOBAaHUA  (QYHKIUH, a7
HAaXOXJCHUS HAWIy4dllero pEUIeHUus B NPUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-
SKOHOMHUYECKUX M (U3MUECKUX 3aJadax, JAJI1 ONpeNeNieHUuss CKOPOCTH M YCKOPEHUS;
HaxXOJIUTh IUIOMIAJM U OO0BEMBI (UTYp C MOMOIIbIO HMHTErpajia; MNPUBOJUTH MPUMEPHI
MaTeMaTUYeCKOro MOAECIMPOBAHUS C TOMOILIBIO TU(PPEepeHIINaNTbHBIX YPABHEHH;

— [IPyl1l yMEHHME ONIEPUPOBATH IOHATUAMU: KOMIUIEKCHOE YMCIIO, COIPSKEHHBIC
KOMIUIEKCHBIE 4MCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMILJIEKCHBIX 4Hcell (TeOMeTpUuYecKas, TPUrOHOMETpUUecKas 1 airedpanyeckas); yMeThb
NPOU3BOJAUTH apUPMETHUUECKUe JEHCTBUS C KOMIUIEKCHBIMM YHCIaMH; HPHUBOJIUTH
IIPUMEPBI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— [IPyl2 ymMeHHe CBOOOJHO ONEpUpOBATh MOHATHUSMU: CpeHee apu(pMETUUYECKOE,
MeIuaHa, HauOoJsblliee M HAaWMEHbIlIee 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHJIAPTHOE
OTKJIOHEHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIE C PUMEHEHHEM TpaduyeCcKUX METOAOB M 3JIEKTPOHHBIX CPE/ICTB;
rpauyecKu UcciaenoBaTh COBMECTHbIE HAOMIOACHUS C TOMOUIBIO JUAarpaMM pacCEeUBaHUS
Y JINHEMHOU PErPECCHH;

— [1Py13 yMeHUE HAXOJAUTh BEPOSITHOCTU COOBITHI C UCIOIB30BAHUEM TpadUueCcKuX
METO/IOB; NPHUMEHSTh [UIsl pellieHus 3anad  (QopMyJsbl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEN, (HOpPMYIy INOJHOM BEPOSTHOCTH, (opMyly bepHymin, KoMOMHATOpPHBIE
bakThl ¥ (HOpMyYIIBI; OIICHUBATH BEPOSTHOCTU PEAIBbHBIX COOBITHI; YMEHHE ONEPUPOBAThH
MOHATHUAMU: CIlydaliHas BEJIWYMHA, PACIPENEIICHHE BEPOSITHOCTEH, MAaTEMATHYECKOE

OXKUJaHHWEe, AMCIEPCHS U CTaHAAPTHOE OTKIOHEHHE CIIyYalHOW BENIMYUHBI, (YHKIUH
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pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEbHOTO U HOPMAJIBHOTO
paclpeneneHull; yYMEHUE WCIOJIb30BaTh CBOMCTBA W3YYEHHBIX paCHpENEICHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C IMOHATUSIMU: 3aKOH OOJIBILINX YHUCET, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUN; YMEHUE MPUBOJIUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— IIPyl4 ymMeHHE CBOOOIHO ONEPUPOBATH MOHATHUSMHU: TOYKA, MpsiMasi, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUMU YTOJI, ABYIPAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEpECEKAIOIINECs, NapajyleibHble W CKPELIMBAIOIMECS MpsAMble, MapauIeIbHOCTh U
IEPIECHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEW, YroJ MEXIy IpsSMBIMHU, Yol MEXIy
IIPSAMOM U TUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTAMU; YMEHUE UCIIOIb30BaTh IIPU PELLICHUU
3aJa4 M3y4yeHHble (PAKTBl W TEOpPEMBbl IJIAHUMETPUHU; YMEHHE OLECHUBATh pPa3MeEphI
O0OBEKTOB B OKPYKAaIOIIEM MHPE; YMEHHE OINEpUPOBATh MOHSATUSMU: MHOTOTPAaHHUK,
CEYEHHE MHOTOTPAaHHUKA, MPABUJIbHBII MHOTOTPAaHHUK, MpU3Ma, MUpaMuia, Gurypa u
MOBEPXHOCTh BpAILEHUs1, UWIUHAP, KOHYC, Wap, cdpepa, pa3sBepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W LWIMHJIpA, NAapajuleiIbHbIE OCH WA OCHOBAHUIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacawomascs chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYEHHE MHOI'OIpaHHUKA,
n300paxaTb MHOTOTPaHHUKHU, (PUTYpPhl M MOBEPXHOCTU BPAILICHUS, UX CEUYEHHUS, B TOM
YHUCJIe ¢ IIOMOLIBIO MIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA TEOMETPUYECKUX
¢buryp, camocTosATeabHO (POPMYJIUPOBATH ONPEACICHUS M3y4aeMbIX (DUTYp, BBIIBUTaTh
TUIOTE3bl O CBOMCTBAX W IMpPHU3HAKaX TIEeOMETPUYECKUX QUryp, OOOCHOBBIBATH WIIU
OMpPOBEPraTh MX; YMEHHUE MPOBOAUTH KIacCU(PUKALMIO (GUTYD MO Pa3IMYHBIM MPU3HAKAM,
BBINIOJIHATH HEOOXOUMBIE TIONOJHUTEIbHBIE IOCTPOCHHUS;

— IIPyl5 yMeHHE CBOOOJIHO OINEPUPOBATH MOHATUSMU: IUIOMAAL (PUTYPHI, 00BEM
burypsl, BelIMYMHA YIJIa, PAacCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXITY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIanb c(ephl, MIomaab MOBEPXHOCTH
NUpaMUIbl, TPU3MBL,  KOHyca, IIWIMHApa, o0O0BbeM  Kyba,  IPSIMOYTOJIBHOIO
napajjiejienunena, nupaMuabl, OPU3Mbl, LWIMHAPA, KOHYycCa, LIapa; YMEHUE HAXOIUTh
OTHOLIEHUE 00BEMOB NOTOOHBIX (UTYD;

— [IPyl6 ymeHuEe CBOOOJHO OINEPUPOBATH MOHATUSAMU: JIBHXKEHHE, MapaiiesIbHbIN
NEPEeHOC, CUMMETpUsS Ha IJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, IpPeoOpazoBaHuE
mo00us1, mo00HbIe GUTYPHI; YMEHHE PAco3HABATh PaBHBIE U MOJ00HbBIE (DUTYPHI, B TOM
4yuciie B IPUPOLE, HUCKYCCTBE, APXUTEKTYpE; YMEHHME HCIIOJIb30BATH I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKUE BEJIUYUHBI (AJIMHA, YTOJl, IMJIOMa b, 00BEM) MPH
pemienuu 3aga4 u3 [IPyrux yueOHbIX IPeIMETOB U U3 pealbHOU KU3HH;

— [IPyl7 ymeHue cBOOOAHO OINEpPUPOBATh MOHSATUSMU: HPSIMOYTOJIbHAs CUCTEMA
KOOpPAWHAT, BEKTOp, KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOpPOB,
NpOU3BEIEHNE BEKTOpa Ha YHCIO, pAa3loKEeHHEe BEKTopa Mo 0a3ucy, CKalsipHOE
[IPOU3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXY BEKTOPAMH; YMEHHUE UCII0JI30BaTh

BCKTOpHBIﬁ )51 KOOpI[I/IHaTHHﬁ MCTOA JIsd PCHICHUA T'COMCTPUYCCKHUX 3addad KW 3aJaq
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[IPyrux y4yeOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpuima 2x2 u 3x3,
OTIpEIETIUTENIb MATPHULIbI, TEOMETPUUECKHUIA CMBICIT ONIPEACTIUTEIIS;

— [IPyl8 yMEHHE MOJEIHUPOBAaTh pPEAJbHBIE CHUTyallMM Ha SI3bIKE MaTEMaTHKU;
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUs, HEPABEHCTBA M MX CUCTEMbI IIO YCIIOBHUIO 3a/layH,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BAaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh MOJYYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMaTHYECKUE MOJEIN C
MIOMOILBI0 TE€OMETPUYECKMX TOHATUH M BEJIWYMH, PEIIaTh CBSI3aHHBIE C HUMU
MPAaKTUYECKUE 3a/layd; COCTABJIATh BEPOSATHOCTHYIO MOJENb M HWHTEPIPETHPOBATH
NOJyYEHHBIH pPE3yJbTaT, pellaTh NPUKIAJHBIE 3aJaud CPEICTBAMU MaTEMaTHYECKOIO
aHaJli3a, B TOM YHUCJIE COLIMAIbHO-9KOHOMUYECKOTO U (PU3MUECKOT0 XapaKTepa;

— [1Py19 yMeHue BbIOMpaTh MOAXOASIIMN METO JJIs pEeUIeHUs 3aJa4d; TOHUMaHue
3HAYMMOCTM MATEMaTUKH B HM3YyYEHHH MPUPOJHBIX M OOLIECTBEHHBIX IPOILIECCOB U
ABJICHHUI; YMEHHUE PAclo3HABATh MPOSBIECHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHHE
MPUBOJUTH  NIPUMEPHl  MAaTEMATUYECKUX  OTKPBITUM  POCCHMCKOM W MHPOBOM
MaTeMaTUYECKON HAYKH.

Obuwue komnemenuuu

OK 01. Beibupats crnocoObl penieHust 3aaad NpoecCUOHATBHOW JesSTEIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHbIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIN3Aa U UHTEPIPETALIMN
uHpopmanuu, ©  UHPOPMAUMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3aJad
poheCCUOHAIBHOU JIeSITEIbHOCTH

OK 03. IlmanupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE H
JUYHOCTHOE pPa3BUTHUE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B IMPOQPECCHOHAIBHON
cdepe, UCIOJIb30BaTh 3HAHUA M0 MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLHUAX

OK 04. DddexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTUBE U KOMaH/IE

OK 05. OcymecTtBusiTh yCTHYHO M NUCbMEHHYK0) KOMMYHHUKAIMIO Ha
rocyJlapcTBeHHOM si3bike Poccutickoit denepannu ¢ yaeToM 0COOCHHOCTEM COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBIATh TpakKJaHCKO-MATPUOTHYECKYIO MO3UIUI0, JAEMOHCTPUPOBAThH
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAAUIMOHHBIX POCCHUMCKHUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTEl, B TOM 4YHUCJIE€ C YYETOM TapMOHHM3aUUU MEKHALUMOHAIBHBIX U
MEXPEJIUTMO3HBIX OTHOLIEHU, TPUMEHATh CTAHAAPTHI AHTUKOPPYIILIMOHHOIO ITOBEAEHUS

OK 07. ConeiicTBOBaTh COXpPaHEHHUIO OKPYXAIOIIEH Cpelbl, PeCcypcocOepeKeHuIO,
MPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, NPUHIMIBL OepeXIMBOrO MPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX

Ilpogpeccuonanvnvie kKomnemenyuu



[IK 2.2. Pacnpenensite paOOTHUKOB TO pPabOYMM MeCTaM M ONPEACNATh UM
IPOU3BOJCTBEHHbIE 3aJaHMsI

[IK 2.3. OnenuBath u o0eclmeYMBaTh OSKOHOMUYECKYIO 3(PPEeKTUBHOCTH
POU3BOJICTBEHHOTO MPOIECCA KaK B LIEJIOM, TaK U HA OTJEJIbHBIX dTanax.

[IK 3.2. PaspabarbiBaTh TEXHOJOTHYECKHE TMPOILECCHl HA PEMOHT OTJEIbHBIX
JETaed W Y3JIOB JKEJIE3HOJOPOKHOIO IOJBHKHOTO COCTaBa B COOTBETCTBHH C
HOPMAaTHUBHOW JOKYMEHTAIIUEH.



2. ®oHA OUEHOUYHDbIX CPeACTB AN BXOAHOro KOHTPoNA

BXoAHOM KOHTPONb COCTOMT M3 3aZaHMN, YaCTUYHO B3ATbIX M3 OTKPbITOro 6aHka O3
n BMP no matematuke. Ha BbINO/HEHWE 3a4aHWUI BXOAHOrO KOHTponAa paetca 1
akagemmyeckui yac (45 munnyT).

BXxo4HOWM KOHTPO/Ib COCTOMT U3 2-X YacTeln: 06A3aTeIbHOM U AONONHUTENBHOMN.

Ob6s3aTenbHan YaCTb COAEPHKMT 3aZ4aHMA MWHMMANbHOTO 06A3aTeNbHOro YPOBHS,
AONONHUTEeNbHAA YacTb — 6onee cNoXKHble 3a4aHuA.

Mpu BbINONHEHUM 3a[aHMA TpebyeTca NpPeacTaBUTb XOJ4, PeLlleHMA W yKasaTb
MONly4eHHbIM oTBeT. [lpaBMAbHO BbINOJHEHHOE 3agaHWe w3 06s3aTeNbHOM 4YacTu
oueHuMBaeTca B ogMH 6ann; npaBuabHOE BbINONHEHWE 334aHUIA AOMNOJHUTENbHON YacTU
oueHuBaeTca 3 6annamm nnmn 1-2 6annamu 3a YaCTUYHOE peLLeHue.

Bannbl, nony4yeHHble 3a BCE BbIMOJIHEHHbIE 334aHMA, CYMMUPYHOTCA.

UIkana nepesoda 6annoe 6 ommemku no namubannvHol cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 014 noay4yeHUa ommemku
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omnuyHo) 13-15

Ob6pasosamernbHbie pe3yabmamel, noonexauwjue nposepkKe (3nemeHmeol):

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

3adaHus 8X00HO020 KOHMPOAA

O6sa3atenbHasn YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasuabHeili omeem u3 4Yemoipex
npeosioXeHHbIX.
1. (1 6ann) PackpoiiTe GOPMY/Y COKPALLEHHOTO YMHOMeHUA a’-b’:
A) a’-2ab+b’; B) (a-b)(a+b); B) a’+2ab-b%; I) (a-b)(a-b)

2. (1 6ann) Nnowanb TPeyronbHUKA BbluMCAAETCA NO popmyne:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
—?

3. (1 6ann) Kakoe U3 cnefyioLLmx YMCEN 3aKAOUEHO MeXay uucnamu 17 4 8

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

10



4. (1 6ann) Oanbl rpadukm dyHKUMK. Kakaa popmyna cooTBeTcTByeT rpaduky 3):

1 N 2) | 3)

ol 11 o] 1 ’ ol 1

1 9

yzzx_6_5)y—x2—8x+ll_8y:__

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Nosny4eHHbIl omeem.
1 11

5. (2 6anna) Boluncamte 2

6. (2 6anna) Pewunte ypaBHeEHUE x>-7x+10=0. Echu ypaBHeHne numeet bonee oaHoro
KOPHA, B OTBET 3aNMULLNTE MEHbLUNIN U3 KOPHEN.

7. (2 6anna) Nnowagb 3emenb KPECTbAHCKOTO XO3AMCTBA, OTBEAEHHAA NOo4 NOCaAKyY
KYCTapHMKOB W LUBETHMKOB, COCTaBnAeTr 24ra M pacnpegeneHa mexay HUMK B
OoTHOWweHMK 5:3. CKONbKO rekTapoB 3aHMMAIOT LLBETHUKMN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpesKu
AH=2 n HD=32. OunaroHanb napannenorpamma BD paBHa 40. Hangute nnowaab
napannenorpamma.

dononHutenbHasa 4acTb

Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, obocHoeaHue peweHus U
nosay4yeHHolli omeem.

9. (3 6anna) PoibonoB nmponsbln Ha NOAKE OT NMPUCTAHM HEKOTOPOE paccTosiHWUe
BBEPX MO TEYEHUIO PeKU, 3aTem Bpocma AKOpb, 2 Yaca N0BUA PbIby KU BepHY/cA 0b6paTHO
yepe3 5 yacoB oT Hayana nytewecTBus. Ha Kakoe paccToAaHMe OT MPUCTAaHU OH OTN/bIA,
€C/IN CKOPOCTb TEYEHMA PEKM paBHa 2 KM/4, a COBCTBEHHAsA CKOPOCTb /IOAKU 6 KM/4?

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaaHuA
Orser 5 5 B A 2.7 2 9 816 8
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3. ®OHA OLEHOYHDbIX CPEeACTB ANA TEKYL,Eero KOHTpoNA

TeKyWwMn KOHTPOIb NPOBOAATCA BO BPEMA ayAUTOPHbIX 3aHATUIA NO MaTemaTuKe B
COOTBETCTBUM C y4ebHbIM NAaHOM M paboyer nporpammbl O «MaTemaTuKa» no BCeM
pasgenam nporpammbl. TEKYLWMA KOHTPOJIb COCTOUT U3 ABYX YACTEN: TEOPETUYECKON U
npakTnyeckon. Mpu aTom obyyarowmeca Noay4aroT ABE OTMETKM.

TeopeTnyeckas 4acTb npoxoauT B Qopme YCTHbIX OTBeTOB: oby4atowmecs
BbITATMBAOT NATb KAapTOYEK C BOMPOCaMM, AAtOT MOHbIN OTBET (CO CMMCKOM BOMPOCOB
obyyatoLmecs 3HAKOMATCA B Ha4ane U3yyeHus pasgena).

LIkana nepesoda 6annoe 6 ommemku no namubannsbHol cucmeme

Ommemka Koauyecmeo sepHbix omeemos Ha meopemu4ecKue 60Mpocsl
«3» (ydos.) 3

«4» (xopowo) 4

«5» (omnuuHo) 5

3agaHMA NPaKTUYECKOM YacTu (KOHTPO/bHble pPaboTbl) YaCcTUYHO B3ATbI U3
OTKpbITOro 6aHKa EMN n BMP no matematuke.

Ha BbiNO/IHEHME KOHTPO/bHOW PabOoTbl MO MaTemaTUKe AaeTca 1 akagemMuyeckuin
yac (45 MUHyT).

KoHTponbHaa paboTa cocTouT Mx 2-x 4YacTte. B nepBon 4yactu npepgnaraerca
BbINONHUTb 4 33a4aHuA - BblOpaTb NPaBU/IbHbINA OTBET M3 YeTbipex NpeasioXKeHHbIX. Bo
BTOPOW 4acCTu NpeanaraeTca BbINOJHUTL 6 3a4aHNIN - 0GOPMUTb X0, PELLEHMA U 3anNncaTb
NoJly4eHHbIN OTBET.

3a npaBunbHOE BbINOAHEHMEe nbOro 3agaHuMa nepBor 4actm obydatowmincs
nosny4yaet ogmH 6anna. NpaBuabHOE BbINOAHEHME 3a4aHMA BTOPOM YacTu oLeHnBaeTca 2
6annamm nnm 1 6annom 3a YaCTUYHOE peLleHme.

Bannbl, nony4yeHHble 3a BCE BbINOJIHEHHbIE 3a4aHMA, CYMMMUPYHOTCA.

Lkana nepeeoda 6annoe 8 ommemku no namubannvHol cucmeme

OmmemkKa Yucno 6annos,
Heobxooumoe 014 Nony4yeHUss ommemkKu
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omnuyHo) 14-16
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3.1 lNpamele u naockocmu 8 NpocmMpaHcmee

Ob6pa3zosamenbHbie pe3yabmamebl, nodsexcaujue nposepke (3nemeHmeoil):
MrP6 1, NP6 9, NP6 11, NP6 12, NP6 14.

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

MK-...
TeopeTunyeckme BONpochl:

1. Chopmynunpyinte Teopemy Mudaropa.

2. MNepeuyncanTe oCHOBHbIe GUTYPbI B MPOCTPAHCTBE.

3. Mepeuncnnte cnocobbl 3a4aHUA NIOCKOCTU.

4. MNpoponknte Teopemy: «Ecnn opgHa w3 ABYX NapannesibHbIX MNPAMbIX
nepneHAnKYIAPHA NIOCKOCTU, TO...».

5. Mpoponkunte Teopemy: «Ecnm ase napannenbHble NJIOCKOCTU NEpeceKkaroTeA
TpeTbewn, TO...».

6. Cdopmynmnpynte onpeneneHne asyrpaHoro yraa.

7. Coopmynunpynte onpeaeneHune TpexrpaHoro yraa.

8. PackponTe NOHATME «yroa mexay NPambIMn».

9. MepeuncanTe B3aMMHOE pPacnoioXeHue AByX NPAMbIX B NPOCTPAHCTBE

10. KaKue npsimble Ha3bIBaOTCA NapanienbHbIMU B NPOCTPAHCTBE?
11. KaKue npsimble Ha3biBalOTCA CKPELLMBAOLWMMUCA B MPOCTPaHCTBE?

12. KaKue npsimble Ha3blBaOTCA NepPneHANKYAPHbIMU B NPOCTPaAHCTBE?

13. [lepeuncnute B3aMMHOE pPaACNOJIOXKEHME MNPAMOM U MJIOCKOCTM B
NPOCTPaHCTBE.

14. PacKpounTe NOHATUE KYroN MeXAay NPAMOMN N NNOCKOCTbIOY.

15. PacKpounTe noHATUE «MapannesbHOCTb MPAMON U NIOCKOCTUY.

16. PacKpoiTe noHATUE «NepneHaNKYAAPHOCTb NPAMOM U MNJOCKOCTUY.

17. Mepeuyncnnte B3aMMHOE PacnonoXKeHUEe ABYX N/IOCKOCTEN B MPOCTPAHCTBE.

18. PacKpounTe NOHATUE «Yro/ MeXKAay NAOCKOCTAMMUY.

19. PacKpouTe NOHATUE «MaPaNNeNbHOCTb NJIOCKOCTEM.

20. PackponTe NoHATME «NepneHANKYIAPHOCTb NI0CKOCTEMN Y.

21. KaK HalTu paccToAHME OT TOUYKM 40 NPAMON?

22. KaK HalTu paccTofiHMe mexay NpAMbIMn?

23.  Kak HalTW paccToaHMe MeXay NJAOCKOCTAMM?

24. [popgonxute onpeaeneHue: «lepneHanKynap —7o...».

25. Tpopgonxute onpegenerHune: «HakNOHHaA — 3TO...».

26. [MpopomkuTte onpeaenenune: «Mpoekumsa HaKNOHHOM — 3TO...».

27. Nepeuncnute cBONCTBA NapannebHOro NPOEKTUPOBAHMA.
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28. [lpuseauTe npumepbl CUMMETPUIN HA NIOCKOCTM B NPUPOAE, UCKYCCTBE,
apXUTEKType.
29. [lpuseauTe Nnpumepbl CUMMETPUIN B NMPOCTPAHCTBE B NPUPOAE, NCKYCCTBE,
apXUTEKType.
30.B yem OoT/IUME NOHATME KABUKEHMNE» OT NOHATUA KNOBOPOTH?

KoHTpoabHasa paborta Nol
O6sa3aTenbHasn YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPAsuUabHbLIL omeem u3 4Yemobipex

npeosIoHEeHHbIX.

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

A) TOYKa a NpUHAANEXUT NNOCKOCTU [B; B) ToYKa a NpuHAZNeXuT npamoi [; B)
nNpAMasn a NpPUHaANEXUT NA0CKOCTU [; ') npaMmasn a nepecekaeT NA0OCKOCTb 5.

2. (1 6ann) Npambie AB n CL] ckpewumBatoTcs. Kakoe pacnonoxeHne MMetoT NpsiMmble
AC 1 BA?

A) napannensHble; b) nepneHanKynapHbie; B) ckpewmBatotea; ') nepeceKkatorcs.

3. (1 6ann) NMnockoctn a u S nmetoT 1 061yt TOUKY. KaKOBO MX B3anMHoe
pacnoioXxeHue?

A) napannenbHbl; B) nepecekatoTcsa no npsamoit; B) cosnagatot; M) ckpelumatoTcs.

4. (1 6ann) Echm npamas, npoBegeHHaA Ha NNOCKOCTM Yepe3 OCHOBAHME HAKNOHHON,
nepneHAMKyNApPHa ee NPOeKLUK, TO OHa...

A) nepneHaMKyNApHA N CaMO HaKNOHHOW; b) napannenbHa U camon HaKNOHHOWN; B)
CKpeLLMBaEeTCa C HaK/IOHHOM; ) nepneHaMKynApHA OCHOBAHMIO HAaKNIOHHOMN.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHus U Nosny4eHHobIli omeem.

5. (2 6anna) Yepes KoHubl oTpe3ka AB u ero cepeguHy M npoBeaeHbl
napannenbHble NpAMble, NepeceKkatowme HEKOTOPYIO MAOCKOCTb B TOYKax Aj, B; 1 My.
Hangute pnavHy oTtpe3ka MM, ecan oTtpe3ok AB He nepecekaeT MJIOCKOCTb U ecau
AA:=6,8cm, BB1=7,4cm.

6. (2 6anna) Mpambie AC, AB n Al nonapHo nepneHANKYNsapHbl. HallanuTte oTpesok
C4, echm AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6anna) U3 TOYKM K NIOCKOCTM NPOBEAEHbI ABE HAKAOHHble. Hanante onvHbl
obwero nepneHAMKyNApa, €CcavM MNPOEKUMM HAKNOHHbIX OTHOCATCA Kak 2:3 U OAUHbI
HAKNOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptntb Ky6 ABCOAB,C,[,. MocTpoutb TouKky KEAB, Touky MeN,C,
oTpe3oK PEEA,B,C;.

dononHutenbHas YacTb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume x00, o6ocHoeaHue peweHUa U
nosy4eHHolIli omeem.
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9. (3 6anna) Pas3butb uUBETHUK Kpyrnon ¢opmbl (R=2 M) Ha vacTn pasnnyHOM
naowaamn. Paccuntatb KOZIMYECTBO CaXKeHLEB LLBETOB A/151 Kaxaoro cektopa. OpopmuTb

cxemy uBeTHUKa. Hanpumep:

3TaNOHbI OTBETOB:

Homep 5 6
3apaHuA
OtBer 7,1 15
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3.2 KoopOuHameol u 6ekKmopbi

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

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

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

MK ...

TeopeTnyeckue BONpocChli:
N3 yero cocTonT NPAMOYrosibHasA CMCTEMA KOOPAMHAT B MPOCTPAHCTBE?
Ecnm TouKa NeXuUT B N1I0CKOCTU XY, KaKaa KOOPAMHATA Y Hee Hy1ieBan?
MpnBeanTe Nnpumep KOOPAMHAT TOYKU A, KOTOPAA NEKUT HA OCU Z.
PackponTe NOHATME «BEKTOPY.
Kak HanTn KoopamHaTbl BEKTOpa?
Mepeuncnnte n packpomTe NpaBuia CI0XKEHNA BEKTOPOB.
Kakne BEKTOPbI HA3bIBAOTCA KONJIMHEAPHBIMMU?
Kakune BEKTOPbI HA3bIBAOTCA NePNeHANKYIAPHbIMKU?
Yemy paBHO CKanapHoe Npon3BeaeHme BEKTOPOB?
Kak HalnTK BEKTOpPHOE NpounsseseHne BEKTOPOB?
Yemy paBeH yron mexay BeKtopamm?
MNpuBeauTe Nnpumep maTpuupbl 2x2.
MNpuBeauTte Nnpumep matpumupbl 3x3.

oo NOUAEWDNRE

N O e
wN e o

KoHTponbHaa pabora Ne3

O6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunabHblli omeem U3 4Yembipex

npeosIoHCeHHbIX.

1. (1 6ann) Oaubl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), A(0,0,2). Kakne u3 Hux
JIeXKaT Ha KoopanHaTHOM npamon Oy?

A) A; B) B; B)C; I A.

2. (1 6ann) Kakune ns sektopos a(1,0,-1), c¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTcs
eAVHUNYHbIMW?

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

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

A) a, B; B) ¢, B; B) a, ¢; ') KOonnMHeapHbIX BEKTOPOB HeT.

4. (1 6ann) OaHbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoOn Kakoro otpeska
aBnaeTcs Touka M(0,3,4)?

A) AB; B) BC; B) AC; I') CB.
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Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) AaHbl BeKTOpPLI a(-6,0,8) , B(-3,2,-6). HangmTe ckanAapHoOe npousseaeHue
BEKTOpPOB.

6. (2 6anna) MNpu Kakmx 3HaveHuax N BekTopbl & (4,n,2), B(1,2,n)
nepneHAnKyNApPHbI?)

7. (2 6anna) Aanbl BekTopbl a(-6,0,8), B(-3,2,-6). Hanaute KOCUHYC yrna mexay
BEKTOpaMM.

8. (2 6anna) dokaxunTte, 4to YeTblipéxyronbHMK ABC/l aBnsetca pombom, ecnu:

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

JdononHutenbHasa 4actb
Mpu ebinoaHeHuu 3ad0aHusa 9 3anuwume xo00, obocHoeaHue peweHus U
nosy4eHHolIli omeem.
9. (3 6anna) MaKeT Knymbbl npeacTaBneH Ha KOOPAWHATHOM NAOCKOCTU. HanauTe
naowaab Knymbbl (YeTblpexyronbHMKa), BEPLUMHbI KOTOPOro MMeT KoopauHaTbl (8;0),
(10;8), (2;10), (0;2).

¥
10}---

[ a 0 =

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OtBer B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpu2oHomempuu. TpuzoHomempu4ecKue (pyHKyuu

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
MnrP6 1, NP6 3, MP6 5, NP6 14.

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

MK ...
TeopeTnyeckue BonNpochbi:
1. Yemy paBeH yron B 04uMH pagnaH?
2. B KaKnx yeTBepTAX TPMFOHOMETPUYECKOro Kpyra GyHKUMA y=sSinx NpUHMMaeT
NONOXUTENbHbIE 3HAYEHUA?
3. B KaKmx u4eTBepTAX TPUrOHOMETPMYECKOro Kpyra OJyHKUMA y= COSX

NPUHUMAET OTPMUATENbHbIE 3HAYEHNA?

4, Mpoponxkute onpeaeneHmne: « CUHyC oCcTPOro yrna — 370...».

5 MNMpogonxkute onpeneneHne: «KOCUHYC OCTPOro yrana — 370...».

6 Mpoaonxknte onpegeneHune: «TaHreHc OCTPOro yraa — 3T1o...».

7. Coopmynnpyinte 0OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npousseaeHune tgx*ctgx?

9 Yemy paBeH sin(2x)? ChopmynupyiTte NnpaBmuaO BbIYUCIEHUA.

10. Yemy paBeH cos(2x)? CdopmynnpyinTe npaBUIO BbIYNCNEHUS.

11. Mepeuncnante TPUroHOMeETpUYECKUE PYHKLNM, YKAXKUTE NX NEPUOAbI.

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

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

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

15. MMepeuncnante cnocobbl peleHna TPUroHOMETPUYECKUX YPAaBHEHWUN.

16. PacKkpoihTe anroputm peweHuMa OAHOPOAHbIX  TPUTOHOMETPUYECKMUX
YypaBHEHUIM NepBOro nopasaka.

17. PacKkpouTe anroputm peweHuMa OOHOPOAHbIX  TPUTOHOMETPUYECKMUX
ypaBHEHWI BTOPOro nopagkKa.

KoHTponbHaa pabota No4
Ob6sa3aTenbHana YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npPAsUAbHLIT omeem U3 Yembipex

npeosioXeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakas 13 cTopoH aBnseTcsa rmnoTeHyson AABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6ann) Yrnom Kakon yeTBepTu aABnaetca yron a=400°?

A) I; B) 1I; B) Il; T) IV.
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3. (1 6ann) Kakue u3 GpyHKUMIA ABNAIOTCA YETHLIMU?
A) y=sin x; B) y=cos x; B) y=tg x; ') y= ctg x.

1
4. (1 6ann) Kakme us umcen ABNAOTCA KOPHEM YPABHEHUA COS X = E?

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHobIli omeem.

. TT A
5. (2 6anna) Bblumcaure: sin S tcos—.

6. (2 6anna) HanguTte 3HaYEeHUE BblpaXKEHUA 4arccos§ - d4arcsin(— \/Z—E)

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

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

JononHnTenbHaa YacTb

Mpu ebinoaHeHuu 3adaHusa 9 3anuwume xo00, obocHoeaHue peweHus U

nony4veHHsIli omeem.
9. (3 6banna) Pewunte cncremy ypaBHeHUN:
Xt+ty=m
{sin X+ siny = 2.
9TaNIoOHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3a4aHuA
OTser b A B b 1 21 ~+2m, | G+2m; J+
= 2mn),
neZz
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3.4 pou3eooHasa (hyHKYuUu, ee npumeHeHue

Ob6paszosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmoi):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, NPy 7, NPy 8, NPy 9, NPy 10, NPy 11, NPy 18, NPy 19.
OK 01, OK02, OK 03, OK 04, OK 05, OK 06, OK 07.

LWoOoNOULRWNE

N e o o
Noubk,wnNnPEoO

18.

TeopeTnyeckue BONpochbi:
MNpoponxkute onpeneneHue: «locnenoBatesibHOCTb — 3TO...».
MpueeguTe npumep apudmeTUYECKON Nporpeccum.
MpuBeguTe NpUMep reomeTpPUYECKON NPorpeccum.
MpueeguTe npumep 6ecKoHeYHOo ybbIBaKOLLEN FEOMETPUYECKOM NPOrpeccum.
MNpoponxkute onpeneneHune: «lponssogHasa — 3T0...».
PackponTe reomeTpnYecKnii CMbiC1 NPON3BOAHOMN.
Mpoponxkute onpeaeneHune: «KacatenbHas — 370...».
PackpoiTte pn3nYecKnui CMbiC1 NPOU3BOAHOMN.
MepeuncnmTe NpaBuNa Bbl4MUCEHNA NPOU3BOLHDIX.
Yemy paBHa Npom3BoaHaA CTENEeHHOM PyHKLMKN?
Yemy paBHa NpoM3BOAHaA Npou3BeseHnA?
Yemy paBHa Npon3BOAHaA YacTHOroO?
Yemy paBHa NPOM3BOAHAA CIOXKHOM QYHKLUNKN?
CdopmynmnpynTe NnpmsHaK BO3pacTaHUA GyHKUMM.
Chdopmynunpyinte npmusHakK yboiBaHUA GYHKLMN.
ChopmynmnpymnTte Npm3HaK TOHKKM MaAaKCUMyMa PYHKLMUN.
ChopmynmnpyiTte Npn3HaK TO4KU MUHUMYMA QYHKLNW.
CocTaBbTe aNroOpUTM peLeHUs 3a4a4 Ha HaXoXAeHWs Hambonbluiero wm

HanMeHbLEro 3Ha4eHuA CIDYHKLI,MM Ha OTpe3Ke?

19.

CocTaBbTe anropuTM MCCNenoBaHMA W MOCTPOEHUA rpaduKa GyHKUMM C

NMOMOLLLbIO MPON3BOAHON.

20.

KaKk HanTn BePTUKANbHYO aCMMNTOTY rpadmKa GyHKUNU?

KoHTponbHaa pabora Ne5
Ob6as3atenbHasa 4YacTb

Mpu peweHuu 3adaHuii 1-4 3anuwume npasunbHbili omeem U3 4Yembipex

npeosIoXEeHHbIX.

1.

(1 6ann) Yemy paBHa Npom3BoaHan GYHKLUMM y=COS X?

A)y’'=—sin’x; B)y'=-2sin’x; B)y'=-2cos xsinx; I)y'=2cos x.
2. (1 6ann) Mo Kakoit U3 Gopmyn BblYMCNAETCA NPOU3BOAHAN NPOMU3BEAEHNA?

u'v—uv’

A) (utv) =u+v'; B) (uv)'=u'vsuv’; B) () = ; 1)(f(g(x) = (g(x))*g ().

vz !

3. (1 6ann) Pewwute ypasHeHue f'(x)=0, ecnn f(x)=3x> — 6x +4. BbiGepuTe oTBeT.
A) 1; B) -1; B) 4; T) -4.
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4. (1 6ann) Ha pucyHKe wn306paxeH rpaduk npomnsBoAHOM JYHKUNUM f(X),
onpeaeneHHon Ha uHTepsasne (—10; 8). HangmTe KONNYECTBO TOYEK MAKCUMYyMa GYHKLUM
f(x) Ha oTpeske [—9;6].

o y=r)

=Y

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

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

5. (2 6anna) MaTepranbHaa To4YKka [ABMXKETCA MPAMOJAMHENHO MO 3aKOHY

4 3 42 B
xX(t) = 7+ 617 — 41"+ 51— 5 (rme x — paccToAHMe OT TOYKM oTcyeTa B MeTpax, t —

BpemMa B CEKYHAaX, U3SMEPEHHOE C Hayana ABUXKeHuA). Hallante ee ckopocTtb (B m/c) B
MOMeHT Bpemenmn ! =3 ¢.
6. (2 6anna) Ha pucyHKe nsobparkén rpaduk GyHKUMKM y = f(x) 1 KacaTenbHas K Hemy

B TOYKe C abcuuccom xo. Hangmte 3HavyeHne npomsBogHoi GyHKUMM f(x) B TOUKe Xo.
YA

(x—2)(x+3) >0
(x—8)
8. (2 6anna) Uccnenosatb GyHKLMIO f(X)=X> — 3X U NOCTPOUTL €€ rpaduK.

7. (2 6anna) Pewnte HepaBeHCTBO:

JdononaHutenbHasa 4actb
Mpu evinonaHeHuu 3ad0aHua 9 3anuwume x00, obocHoeaHue peweHUus U
nosy4yeHHolIli omeem.
9. (3 6anna) dupme «Cagosoa» BblAENAKT y4aCTOK 3eman naouwaabto 100 M.
MpeanaratoT 4yeTblpe y4vyacTKa pasHbix padmepos: 25x4; 20x5; 12,5x8; 10x10. Kakowm

y4yacToKk omobput aupektop ¢upmbl «CagoBoay», y4uTbiBan, 4To Heobxoammo 6bypet
NocTaBuTb 3a60p No nepumeTpy?

3TaNOHbI OTBETOB:
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Homep 6 7 9

3aaHuA

OTBer 1,25 (-3; 2), 10x10
(8; +°)
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3.5 MHOo202paHHUKU U mena epaujeHus

ObpazosamernbHbie pe3yabmamel, nodaexcauwjue nposepke (3nemeHmoi):
NP6 1, NP6 6, NP6 9, NP6 10, NP6 11, NP6 12, NP6 14.

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

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

TeopeTnyeckue BONpochbi:
Mpoponkute onpeneneHne: « MHOrorpaHHUK — 3T0...».
Mpoponknte onpegenenune: «Mpmsma — 370...».
Mpoaonknte onpegeneHue: «MpamoyronbHbl Nnapannenenunes — 310...».
Mpoponkute onpegeneHne: «Kyb — 3to...».
Mpoponkute onpeaeneHne: «Mupammnaga — 370...».
Coopmynunpyinte CBOMCTBO O NPOTMBOJIEKALLMX FPAHAX Napannenenunesa.
CoopmynunpyinTe CBOMCTBO O AMAroHaNAX Napannenenvnesa.
8. Cdopmynnpynmte CBOMCTBO O AMArOHAaAM WU JIMHEMHbIX pa3mepax

Nk wnNRE

NPAMOYroabHOro napannenenuneaa.

9. Kakasa npuama HasbiBaeTcA npamon?

10. Kakas npu3ama Ha3blBaeTcA NpPaBU/ibHON?

11. PacKpoiTe NoHATUE «NPaBUAbHAA NTMPaMMNAa».

12. Yto Takoe anodema npaBuAbHON NMPaMUabi?

13. B yem OTAMYME NONHOM MNOBEPXHOCTU MPU3Mbl OT MOAHOM MOBEPXHOCTU
nMpamunapi?

14. Chopmynupyinte Teopemy O BbluMCAeHUM OGOKOBOWM MOBEPXHOCTU MPSAMOM
npu3Mbl.

15. Cdopmynunpyinte Teopemy O BblMUCAEHUM OOKOBOM  MOBEPXHOCTMU
NpPaBuWAbHOM NMPaMUAIbI.

16. Hasosute npegmeTbl U3 Bawwen NpodpeccCMoHaNbHON AeATENbHOCTHU, KOTOPbIE
nmeroT GopMbl MHOTOFPaHHMKOB.

17. Kakue  MHOrOorpaHHMKM  HA3blBAKOTCA  NpaBuAbHbIMM?  [lepeuncaute
NpaBu/ibHble MHOFOrPaHHMKMN.

18. Tlpopgonxute onpegeneHune: «LlmnnHap —ato...».

19. [pogomkute onpeneneHune: «kKOHyc — 3To...».

20. NMpopgonute onpeneneHune: «YCe4YeHHbI KOHYC — 3TO...».

21. Npopgonxute onpegenerune: «Llap —aTo...».

22. YTO0 ABNAETCA BbICOTOM YCEYEHHOIO KOHYCa?

23. Y70 ABNAETCA OCEeBbIM CeYeHMeM UMAMHAPA, KOHYCA, YCeYEeHHOro KOHYCa,
Wwapa?

24, Mepeyncnnte eguHULI UI3MEpPeHUA naowaamn, obvema.

25. Yemy paBHO OTHOLWEHME M/OWAAEN NOBEPXHOCTENM NOAOOHbIX ¢uryp B

npocTpaHcTBe?
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26. Yemy paBHO OTHOLEHMEe 06beMOB NOA06HbIX pUryp B NpocTpaHcTee?
27. HasosuTe npeameTbl U3 Ballen NpodpeccnoHabHOM AeATebHOCTU, KOTopble
nMmetoT GopMbI TeN BPaLLEHUS.

KoHTponbHaa pabora Ne6
O6asatenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunbHblii omeem U3 4Yemobipex

npeosIoHEeHHbIX.

1. (1 6ann) B Kakmx eguHUULAX WU3MepseTca MnaolWaab NOBEPXHOCTU
MHOTOrpaHHMKa?

A) B rpaaycax; b) B meTpax; B) B KBagpaTHbIXx MeTpax; ) B ABYrpaHHbIX rpaaycax.

2. (1 6ann) Nnowaab 60KOBOM NOBEPXHOCTMN NPU3MbI BbluMCcaseTcs No dopmye:

A) S =Seox+ 2 Socie; B) Seox =Poc™H; B) S = Bgox + S Soc; ') S6OK =2P,,,*H.

3. (1 6ann) Yto sBNAETCA OCEBLIM CEYEHMEM YCEYEHHOTO KOHYCa?

A) paBHODGegpeHHbI TpeyroNbHUK; bB) paBHObeapeHHas Tpaneuus; B)
NPAMOYronbHUK; I') npamoyronbHas Tpaneuus.
4. (1 6ann) KaKkaa o¢urypa nonayvyaerca Mpu BpPaALWLEHUU NPAMOYrO/bHOrO

TpeyrosibHMKa BOKPYr 04HOIo U3 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbI KoHyc; B) nupamnaa; M) ycedyeHHas nupamunaa.
Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUs U Nosay4YeHHblli omeem.

5. (2 6anna) Pebpo ocHoBaHWA NPaBUAbHOM TPEYrosbHOM NMpamuapl 3 M, anopema
6m. Hangute nnowaab 60KOBOM NOBEPXHOCTU NUPAMUABI.

6. (2 6anna) AnaroHanb Kyba paBHa V/588. Hangute ero obbem.

7. (2 6anna) NMNpAmoyroabHUK co CTOPOHaMM 8CcM M 3cM BpaLLL@eTcs BOKpYr 60bLiei
CTOpoHbl. Hanaute ob6bem, naowagm 6GOKOBOM U NOSIHOM MOBEPXHOCTEM MOSYY4EHHOro
Tena.

8. (2 6anna) BbluMCAUTL NOBEPXHOCTb KPOHbI KyCTapHUKa, umetolero ¢opmy Liapa
paguyca 0,5 m. B oTBeT 3anunwinTe 4Yncno, geneHHoe Ha 7.

JononaHutenbHasa 4actb

Mpu evinonHeHuu 3ad0aHua 9 3anuwume x00, o060cHoeaHue peweHUa U
nosy4yeHHolIli omeem.

9. (3 6anna) CospmaTb Mmoaenb KAymbbl, umerowen dbopmy KOMOBUHUPOBAHHOIO
reomeTpuyeckoro Tena, BbINOAHUTL Heobxoaumbie pacyeTbl (naowadb, ob6bem,
KOJINYECTBO U BUAbI Ca’KEHLEB).

Mpeanonaraemblie MOAENN KNYMO:

L
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9TaNOHbI OTBETOB:

Homep 5 6 7

3aaHuA

Otser 27 2744 72 T,
48 T;
64 1t
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3.6 lMepsoobpa3sHasa hyHKYuu, ee npuMmeHeHue

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):

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

TeopeTnyeckue BONpochbli:
Mpogonkute onpeaeneHne: «PyHkumna F(x) HasbiBaeTca ...».
PacKkponTe reoMeTpmuyYecKkmMin CMbICI ONpeaeneHHoro MHTerpana.
Mpogonxkute onpeaeneHne: «<KpuBoanHeHaa Tpaneuns — 3To...».
Chopmynunpymnte popmyny HbtoToHa-/lenbHuLa.
B uem 3akntouaeTca o6wmin BUA BCeX NepBO06PasHbIX?
MepeuncnnTe NpaBUNA BblMUCIEHUA UHTETPANOB.

ounswN R

KoHTponbHasa pabora No7
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem U3 Yembipex

npeosIoHeHHbIX.

1. (1 6ann) [Ona Kakoil w3  dyHKUMi  byHKuMA  F(x)=x>-3x*+1 sBnsetca
nepsBoobpasHoi?

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

2. (1 6ann) QaHa dyHKUMA f(x)= 3x°+1. Yemy pasHa F(1)

A)2; 6) 4; B) 6; T) 1§.

3. (1 6ann) O6wmin 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) Boluncnurte onpeaeneHHbIN MHTErpan ff xdx.

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) fAsnaetca v F(x)=x>-3x+1 nepsoobpasHoii ana dyHKumm f(x)=3(x*-1)?

6. (2 6anna) 3apaitte nepsoobpasHyto F(x) ana dyHKUumM f(x)=3x>-2X, €CM U3BECTHDI
KoopAauHaTbl Toukn M (1, 4) rpadmka F(x).

7. (2 6anna) Ha pucyHke n3obpaxkeH rpadpuk ¢yHkunm y=f(x), onpegenéHHoin Ha
nHtepsane (—3; 11). Hanante HaumeHblee 3HaYeHne GyHKUUK f(x)Ha oTpeske [2; 9,5].

uy

A ¥ = flz)
RESERSERSERAY
3 . 'HR =
) / ‘-,l 11
NN LY
/] N/
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8. (2 6anna) Ha pucyHKe nsobparkeH rpaduk Hekotopon dpyHKkumm y=f(x). Nonbayacb

y 5
PUCYHKOM, Bbl4MC/IUTE ONpeaeneHHbIN MHTerpanf1 f(x)dx.

YA
4

i) e e e s e s s e

dononHutenbHasa 4Yacrtb

Mpu ebinonaHeHuu 3adaHusa 9 3anuwume xo00, obocHoeaHue peweHus U
nosy4eHHoIli omeem.
9. (3 6anna) BbluMcanTb naowanb KAymbbl, MEepUMETP KOTOPOM OrpaHu4MBatoT

NHUK y=0, y=X, y=-2x+6. PelwunTb AByMs cnocobamu. CaenaTb YepTexK.

3TazI0OHblI OTBETOB:

Homep 2 3 4 5 6 7 8
3ajaHunA
OTBeTr A b r JiF] X>-x'+4 -3 12
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3.7 CmeneHu u kopHU. CmeneHHasa hyHKYuA

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):
NP6 1, NP6 2, NP6 3, NP6 5, NP6 6, NP6 14.

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

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

TeopeTnyeckme BOnNpochl:

1 Chopmynupynte onpegeneHme cteneHHoOn GyHKLMN.

2. Mepeyncnnte CBOMCTBA CTENEHHOM GYHKLUMK C LLENbIM MOKa3aTeIeM.

3. Mepeuncnute CBOMCTBA CTENEeHM C AOeNCTBUTE/IbHbIM  MOKa3aTenem.
MpuBeguTe NpUMepsbl.

4, MepeuncnmTe CBOMCTBA KOPHA HAaTypanbHOM cTeneHun. Mpuseaute npumepbl

5. Ha yto Heobxoaumo o0bpaTUTb BHMUMaHWE NPU PelleHnn nppaLmMoHanbHOro
YPaBHEHWNA YETHOM CTeneHn?

6. Yemy paBeH KOpeHb YEeTHOM cTeneHun M3 oTpuuatTenbHoro Yncna? MNpueeaute
npumep.

7. Yemy paBeH KOpeHb HEYEeTHOM CTeneHM U3 OTPULATENbHOrO 4Yucna?
MpuBeguTe npumep.

8. Ha 4yTo cTOUT 06pPaTUTL BHMMAHME NPU PeLleHUN NPPALMOHaNbHbIX, APO6HO-

PaLMOHaNbHbIX YPaBHEHUM U HEPABEHCTB?

KoHTponbHasa pabora Ne 8
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosioXeHHbIX.

1. (1 6ann) MeKay KakKUMKU ABYMS HAaTyPasbHbIMM YUUCAAMM HAXOAUTCA Yncio /19?
A)19mn20;B6)213;B)18mn19;T) 3 un4.

2. (1 6ann) OnpenenuTte KopeHb ypaBHeHUs X°=125

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

3. (1 6ann) Pacnonoxute B NopsAKe BO3pacTaHUA yncna: 2; i/S_, V17

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

4. (1 6ann) YMHOXas yncna c 0a4MHaKOBbIM OCHOBaHWEM, UX CTEMEHMW...?

A) ymHoKaem; b) aennm; B) cknagbiaem; ') oTHUMaem.

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

048

5. (2 6anna) Hainaute 3HaYeHMe BblipaXKeHuUn npu a=7.
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(VI2+B)*

6. (2 6anna) HatauTe 3HaYEeHME BblpaXKeHuUs
7. (2 6anna) PaccTtoaHune oT HabaogaTena, HaxogAweroca Ha HeboabLwom BbicoTe h
KMIOMETPOB Hag 3eMNEN, A0 Habngaemon UM JIMHUU TOPU3OHTA BbIYMCASIETCA MO

dopmyne

[ =V2Rh

JdononHutrenbHaa 4YacTb

10++96

, rae R=6400 km — paaunyc 3emnun. C Kakol BbICOTbl TOPU3OHT BUAEH
Ha paccToAHMN 48 KunomeTtpos? OTBET Bbipa3nTe B KWIOMETpPaAX.

8. (2 6anna) PewwnTe ypaBHeHue ¥ —32—-x=2.

Mpu ebinoaHeHuu 3ad0aHusa 9 3anuwume xo00, obocHoeaHue peweHus U

nosy4eHHoIli omeem.

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

3TaNI0OHblI OTBETOB:

y = VX
y =X

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

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmeoil):

NP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, NPy 5, NPy 6, NPy 7, NPy 8, NPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5,0K6.

TeopeTuyecKkue Bonpochbl:

1. ChopmynnpynTe onpeaenieHme NokasaTebHON GYHKUUM.

2. MNepeuyncanTe CBOMCTBA NOKa3aTeNbHOM QYHKLUNN.

3. Mepeuncnumte cnocobbl pelweHnA NoKasaTeIbHbIX YPaBHEHU.

4. Coopmynnpynte npaBuAO  peleHus  NPOCTEMWIMX  MOKA3aTesibHbIX
HepaBEeHCTB.

5. B uem 3aKkntouaeTca rpapumyeckmin cnocob pelleHna ypaBHEHUN.

6. NpuBeante npumep PyHKLMOHANbHOM 3aBUCMMOCTU MOKA3aTeNbHOM QYHKUMU
N3 peanbHOM KU3HW.

KoHTponbHaa pabora Ne9

O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosIoHCeHHbIX.
1. (1 6ann) MNpu Kakom 3HaveHUU a PyHKUMA y=a" 6GbiBaeT Ha Bcel obnactu
onpeaeneHma’?
A)a=3; B)a=8,25; B) a=; I) a=v/3.
2. (1 6ann) Ha pucyHke usobparkéH rpaduk odyHKumm Buaa f(x)=a*. Hangute
3HauyeHue f(2).
VA

::,i.

flx)=a"

'y

A) 25.; B) 5; B) 32; I') HeT BepHOro oTBeTa.
3. (1 6ann) PyHKUMA 3agaHa GopPMYNOiA: f(x)=(§)x. Yemy pasHo f(-2)?
A) - B)-4;B)4;T) V2.

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

Mpu evinonHeHuu 3adaruli 5-8 3anuwiume xo0 peweHUA U Nosay4YeHHbili omeem.
5. (2 6anna) Haliamte KopeHb ypaBHeHus 3*2-5%3*=12

6. (2 6anna) CKONBKO LieNbIX peLleHunii UMeeT HepaBeHcTBo1<7*'<49?

_ 25—8x—x2

7. (2 6anna) HangnTte TOUKY Makcumyma GyHKUMK y :
8. (2 6anna) B xoae pacnafa paanMoaKTMBHOrO M30TOMNa ero macca yMeHbLlaeTca no

_ —t/T
m(t) =my-2""",
3aKOHY ' rae mo — HayanbHaA macca usortona, t — Bpems, npowealiee
OT Ha4ya/lbHOrO MOMeHTa, T — nepuog nonypacnaga. B HavyanbHbIN MOMEHT BpeMeHMU
macca nsortona 184 mr. MNepunopg ero nonypacnaga cocrtasnseTr 7 muH. Hangute, yepes
CKOJIbKO MMHYT Macca nsotona byaet pasHa 23 mr.

JdononHutenbHasa 4acTb
Mpu ebinoaHeHuu 3ad0aHusa 9 3anuwume xo00, obocHoeaHue peweHusas U
nosy4eHHolIli omeem.

—2x=0
9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHeHUN: g _ox =0
3TaNoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHusA
OtBer B A B A 1 2 -4 21 (2; 4)
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3.9 /loecapughmel. Jlocapugpmuveckan pyHKyus

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

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

TeopeTnyeckme BONpochl:

1. Coopmynupyinte onpeaeneHune norapuPpmmnyeckomn pyHKLNK.

2. Mepeuncnnte cCBOMCTBA N10rapuPMmnUeckomn GyHKLNN.

3. Mpoaonxkute onpeaeneHue: «Jlorapupm — 310...».

4. Yemy paBeH norapuém nponsseaseHns?

5. Yemy paBeH norapudm 4actHoro?

6. Mpueegute npumepbl NorapudmMmMyeckon cnupanu B Npupoae UM B
OKpY!KatoLem mupe.

7. Ha uTto cTtoutT 06patuTb BHMMaHME NPU peleHUn NorapuPMmUYEecKnx u
YPaBHEHWUN N HEPABEHCTB?

6. Mepeuncnunte cnocobbl peweHnA norapuPmMmnyecknx ypasHeHUN.

7. Cdopmynnpynte nNpaBuAO pPeELIEHUA MNPOCTEMWNX  NOrapuPmMmyYecKux
HepaBEeHCTB.

8. B uem 3aKkntouaeTca rpapumyeckmin cnocob peleHna ypaBHEHUN.

6. MpuBeante npumep PYHKUMOHANBHOM 3aBUCMMOCTM JIOrapUPMUYECKON
OYHKLUNM N3 peanbHOM XKU3HMN.

KoHTponbHasa pabora N210
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosioXeHHbIX.

1. (1 6ann) Kakaa us ¢pyHKUMIN Bo3pacTaeT Ha Bcen obnactu onpeaeneHmns?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x*; T) f(x)=log1 x.

2
2. (1 6ann) Ykaxunte obnactb onpegeneHna oyHkumm f(x) = 1g 2;:_73

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

3. (1 6ann) Pacnonoxutb B nopaaKe Bo3pactaHua: logg s 4;10g, 5 0,4, logg s i.

1 1
A)logg s 4;1ogg5 0,4;108¢ 5 " B) logg 5 4;l08 5 " logg s 0,4;
1 1
B) loggs " logos 0,4;1l0oggs4; T)loggs0,4; logg s " logg s 4.

4. (1 6ann) Haligmte KOpeHb ypaBHeHUA log,(5 —x) =2.
A) 11;B)-11;B)-3;T) 3.
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Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) OnpegenuTe 3HaudeHue Boipaxenusa logg 2 + logg 3 + 210824,
6. (2 6anna) YKaxkuTe HaMmeHblUee Lesoe peleHne HepaBeHCTBa:

log;(6x — 4) > 2.

7. (2 6anna) Hangnte ToUKy MakcMmyma GyHKLUK Y= 8111()6 + 7) —8x+3.

8. (2 6banna) Ana oborpeBa nomeLlleHUA, TemnepaTypa B KOTOPOM NoanepKMBaAETCA
Ha ypoBsHe T,=15° yepe3 pagmaTop OTOMNEHMA MPOMYCKalOT ropadyio Boay. Pacxopg,
npoxoadllen yepes Tpyby pagmatopa Boapl m = 0,6 Kr/c. Mpoxoaa no Tpybe paccroaHue
X, BOJA OXNaKAaeTca OT HayanbHoOW TemnepaTtypbl T,=91° Ao Temnepatypbl T, Npuuém

cm T, — T, Br-c Br

x = o— log, ——, ¢ = 4200— Y =28—
I'—Tui rpe Kr-°C — tennoémkoctb BOAbI, M-°C —
KoadduumeHT TennoobmeHa, a &= 0,8 —  nocrosHHas. Hanaute, [0 Kakowm

Temnepatypbl (B rpagycax Llenbcma) oxnaautca Boga, ecnm pgavHa Tpybbl paguatopa
paBHa 144 m.

JononHnTenbHaa 4YacTb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, o0b6ocHoeaHue peweHua U
nosy4yeHHoIli omeem.

2x = log3 135 —log3 5
9. (3 6anna) Pewwnte rpadpuryeckn cuctemy ypaBHeHmﬁ:{y T ox = logs 083

2y —3x=6 '
9TaNIoOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apaHua
OtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2pagoe

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue nposgepke (31emMenmot):

I1P6 1, I1P6 2.

[1Py 1, ITPy 2, [1Py 3.
OK 1,0K 4, OK 6, OK 7.
[K....

Teopernyeckne BONPOCHI:
Chopmynupyiite onpeaeneHrne MHOKECTBa.
[Tponomxkure onpenenenue: «OObEIUHEHNE MHOXKECTB — 3TO. .. )».
[Tponomxkure onpenenenue: «llepeceuenne MHOKECTB — 3TO. .. ».
[Iponomxute onpeneneHue: «Pa3HOCTs MHOXKECTB — 3TO. .. )».
N300pazute o0beIMHEHUE JBYX MHOXKECTB Ha Kpyrax Jiinepa.
N300pa3urte nepeceyeHre TpeX MHOKECTB Ha Kpyrax Dusepa.
Cdopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEPIIMHOM, peOpoM
rpada?
8. Kaxk HaliTu cTerneHb BepIIuHBI rpada?
9. HazoBuTe OTAMYUTENbHBIE YEPTHI IOJHOTO U HEMOJIHOTO IrpadoB.
10.Ha3oBuTE OTIIMYUTENBHBIE YEPTHI CBSI3HOTO U HECBA3HOIO IpadoB.

NoabkowdhE

KonTpoabHas padora (Nel3)
Oos13aTeIbHAs YaCTh

Ilpu pewenuu 3a0anun 1-4 3anuwiume npaguIbHBLL OMEeM U3 UYemblpex
nPeo10IHCEHHDIX.

1. (1 6anmn) Kakast onepanus u3oopakeHa Ha Kpyrax ditnepa?

Q.

A)E=AuUB;B)E=4An3B;B) E=4\5T)E=A-B.

2. (1 6anm) Kakoii rpad npeacraBieH?

A) nonueiii; b) Henonueiii; B) AEPEBO; I') HyneBoi.

3. (1 6amn) [1arepo pabouux BCTPETUINCH MPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCET0 ObUIO CAEJIaHO PYKOIMOXKATHM

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

4. (1 6amn) Onpenenure CTeNeHb BepIIMHBI B:
A

A)8;b)11;B)3;I) 5.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHbLIL ONEem.

5. (2 6amna) 1. Jlanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 u300pasute rpaduueck HOBOe MHOXKECTBO E: a) E= AuB ; 0)E=ANnEB.

6. (2 6anmna) Komunel [1Py3bs 3aHUMAaIOTCS KaKUM-HUOY b BUIOM criopTa. 14 U3 HUX
yBiekarTcs ¢pyrdonom, a 10 — GackerbooM. M TOIBKO JBOE YBICKAIOTCS U TEM U
[TPyrum Bugom cnopta. Cxkomnbko [1Py3eit y Tonu?»

7. (2 6amna) Ha pucyHke — cxema JIopor, CBA3BIBAIOIIUX ropojckue nmapku A, b, B,
I', [, E. ITo xaxxnoit 1opore MOKHO JBUTAThCA TOJBKO B OJTHOM HAIPABJICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET Pa3IuyHbIX ny};eﬁ u3 napka A B napk E?

<\<\
AN

8. (2 Gamna) MoxHO M HapUCOBaTh M300paKEHHBIM Ha PUCYHKE Tpad He OTphIBas
KapaHjaaii oT OyMarv v mpoBo/Jis Kaxa0€ pedopo poBHO OJUH pa3?

JlonoJTHUTEILHASL YACTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peUIEHUA U
NOJIy4eHHbLIL Omeent.

9. (3 6amna) IlepByro WM BTOPYHO KOHTPOJbHBIE pa0OThI IO MAaTEMATHKE YCHEITHO
Hanucanu 33 cTyAeHTa, MEepBYI0 WIH TPEeThio — 31 CTyIEeHT, BTOPYIO WK TpeThio — 32
ctyneHta. He MeHee NByX KOHTPOJIBHBIX paOoT BbmogHUIU 20 cryaeHToB. CKOJBKO
CTYJICHTOB yCTICIIIHO PEIINIIU TOJBKO OJHY KOHTPOJIbHYIO paboTy?

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OTtBeT B b 10 r - 22 8 HET 18
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3.11 3nemeHmMbl KOMBUHAMOPUKU, CMAMUCMUKU U meopuu eepoamHocmeli

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
NP6 7, NP6 8, NP6 14.

MNPy 1, NPy 2, NPy 3, NPy 4, NPy 12, MNPy 13, MNPy 14, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5.

MK 1.2,

1.
npumep.

ABNEHUAX.
12.

ABNEHUNAX.

13.
14.
15.

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

MK 1.3.

TeopeTnyeckme BONpochl:
Mpogonkute onpegeneHue: «CnyvyamHoe cobbiTme — 370..». lpuBegute

MpuBeguTe NpUMep AOCTOBEPHOro cobbITUA.

MpuBeguTe NnpMMep HEBO3MOXKHOIO CObbITUA.

Mpoaonute onpeaeneHne: «BepoaTHOCTb Cy4aitHOro cobbITMA — 3TO...».
Chopmynunpynte NpaBmIO HAXOXKAEHNA CNOXKEHMA BEPOATHOCTEMN.
CdopmynmnpyinTte NpaBuIo yMHOXKEHUA BEPOATHOCTEN.

Kak HaliTK cpeagHee apndmeTMyecKkoe YMCoBOro paaa?

Kak HanTu meaunaHy 4McnoBoro paga’?

Kak BbluMcaaeTca pasmax YncaoBoro paaa’?

[ns yero Hy»KHbl guarpammbl, rpadukm? MNepeumcamte BUAbI AMArpPamm.
MpuBeguTe npumepbl NPOABNEHUA 3aKOHA 60/bLIMX YMCeN B MPUPOLHbLIX

MNpneeanTe Nnpumepbl NPOABAEHUA 3aKOHA 6onbLINX Yncen B O6LLI,€CTBeHHbIX

YTO M3y4yaeT CTaTUCTUKA?
Mpogonxute onpeaeneHune: «CoyetaHme — 370...».
MNpogonxkute onpegeneHune: «PasmelLeHme — 370...».

Mpoponkute onpeaeneHune: «llepecTtaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA U3 PEaIbHOM HKU3HWN.
MNpusegute npumep onepaumnm nepecevyeHmna MHOXKECTB.
MpuBeguTe Nnpumep onepaummn ob6beANHEHUA MHOMXKECTB.
MpuseguTe npumep onepaumm pasHOCTU MHOMKECTB.
PackporTte NoHATUA «rpad», «4epeBo», KLUKAN.,

KoHTponbHaa pabora Nel1l
O6sa3aTtenbHana YacTb

Mpu peweHuu 3a0aHuili 1-4 3anuwume npasuabHbIli omeem U3 4Yemoipex
npeosIoXeHHbIX.

1.

(1 6ann) KombuHaTopuKka — 3TO pas3gen MaTemMaTUKW, OTBeYaloWMin Ha

BOMPOCbI CKOJIbKUMHU CI'IOCO6aMI/1, MOXHO Bbl6paTb 1EMEHTHI ...
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A) 3aJaHHOro KoHe4yHoro mHoxecrtsa; b) 6eckoHeyHoro mHoxKectsa; B) nwoboro
MHOXeCTBa; ) MppauMOoHaibHbIX YMcen.

2. (1 6ann) CoegnHeHua 13 n anemeHToB, oTamyarowmeca MPyr ot MPyra Tonbko
NOpPSAAKOM PACMNONOXKEHMA B HUX 3/IEMEHTOB, Ha3bIBalOTCA:

A) nepectaHoBKamu; B) couetaHmamu; B) pasmelteHnamm; ) KombUHaUUAMM.

3. (1 6ann) Yncno Bcex BO3IMOKHbIX pasMeLLeHnit BblumcaseTca no dopmyne:
n!

A) A=n(n—-m); Bb) Al'=n(n—-1)..(n—m+1); B) Alt=——; 1)

(n-m)!’
A" =n(n+m)

4. (1 6ann) N'pynnuposKa — 3To0...

A) ynopagoyeHue enuHUL, COBOKYMHOCTM NO Npu3HaKy; b) pa3bueHne eanHuy,
COBOKYMHOCTM Ha Trpynnbl MO MNpu3Haky; B) ob6obuweHne eanHuyHbIX ¢akTos; )
0606LLeHNe eANHNYHDbIX MPU3HAKOB.

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

5. (2 6anna) B cpegHem mn3 2000 cagoBbiXx HAaCOCOB, MOCTYMUBLUMX B MPOAAXKY, 6
noaTtekalT. HallgmuTe BepOSATHOCTb TOFO, YTO OAUH CAYYalHO BbIOPAHHbIMA ANA KOHTPOANA
Hacoc He noaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMAH Nt0ObIX Tpex BUAOB OA4HONETHUX LBETOB 33
nocnegHue 3 roga. CoctaBUTb gMarpammy no HanugeHHbIM AaHHbIM. CaenaTtb BbiBOAbI.

7. (2 6anna) LiBeToBOAy NpeanoXWMAW YKpacuUTb Kaymby uBeTamu, ucnonb3ys 3
BnAa. CKONbKO Pa3MYHbIX BapMaHTOB eCTb Y LBETOBOAA, €CN ecTb Bblbop M3 5 Bnaos
pa3HoOM paccaapl?

8. (2 6anna) CKonbKMMM cnocobamm MOXKHO NocagmTb 4 KycTapHUKa B OAWNH psaa?

JdononaHutenbHasa 4actb

Mpu esbinoaHeHuu 3a0aHus 9 3anuwume x00, obocHosaHue peweHUs U
nosy4yeHHolIli omeem.

9. (3 6anna) Ytobbl NOCTYNUTb B MHCTUTYT Ha chneyuanbHOCTb «MacTep cagoBo-
MapKOBOro M NaHAWa$THOro CTpoUTENbCTBa», abUTypMeHT AomkeH HabpaTb Ha EIMD He
MmeHee 70 6annoB Mo KaxXaomy M3 TPEX npegmeToB— MaTemaTuKa, PYCCKUM A3bIK U
MHOCTPaHHbIN A3bIK. YTOObI NOCTYNUTb Ha CNeLManbHOCTb «KKoMmmepumna», HY*KHO HabpaTb
He meHee 70 6annoB NO Karkaomy U3 TPEX NpeaMeToB — MaTemMaTuKa, PYCCKMM A3bIK U
obLecTBo3HaHMe.

BepoAaTHOCTb TOro, YTo abUTYPUEHT 3. NoNy4nT He meHee 70 6annoB No maTemaTuKe,
pasHa 0,6, no pycckomy A3blky — 0,8, nNo MHOCTpaHHOMY A3blKy — 0,7 u no
obuwiectBo3HaHuio — 0,5.

Hanante BepoOATHOCTb TOro, YTO 3. CMOXKET MOCTYNUTb XOTA Obl Ha O4HY U3 ABYX
YNOMSAHYTbIX CNeLUnanbHOCTEN.

9TaNOHbI OTBETOB:

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

OTBer

0,997

10

24

0,408
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3.12 YpasHeHUA u HepaseHcmaa

Ob6pazoeamernsHbie pe3yabmameol, nodaexcawjue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

MNPy 1, NPy 5, NPy 6, NPy 7, NPy 8, NPy 11, NPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckme BONpocChl:

Y10 Ha3bIBaeTCA ypaBHEHUEM?
YTO 3HAUUT pewnTb ypaBHEHNE?
YTO TaKOe KOpeHb ypaBHEHMA?
Y10 Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAYUT peLwwmnTb HEPABEHCTBO?
B uem 3akntouvaeTca «MetTom MHTEPBANOB»?
Y10 Ha3bIBaeTCA peweHmne CUCTEMbI YPAaBHEHNI?
YTO 3HAUUT pewwmnTb CUCTEMY YPABHEHUIN?

9. Mpu peweHnn KaKUX YypaBHEHMA U HepaBEHCTB, caeayeT o06paTUTL
BHMMaHMe Ha 061aCTb AONYCTUMbIX 3HAYEHUN?

10. Mepeuncnaunte cnocobbl peleHna ypaBHEHUN.

11. NMepeuyncnute cnocobbl peleHns CMCTEM YPAaBHEHWU.

O N A WNPRE

KoHTponbHaa pabora Ne 12
Ob6sa3aTtenbHana 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblii omeem U3 4Yembipex

npeosioXeHHbIX:

1. (1 6ann) Kakoe 13 yncen aBnaeTcs KopHem ypaBHeHUA log,(x+1) =1
A)-1;b)2;B) 1;T)0.
2. (1 6ann) Kakne n3 ypaBHeHU nmetoT 601ee ogHOro KOpHA?
A) x*-6x+5=0; B) 3**%=9; B) (x-4)(x+3)(x-8)=0; ') 2x-7=0.
3. (1 6ann) Onpepenute BMA ypaBHeHUs v —32-x=2.
A) nmHenHoe; b) KBagpaTHoe; B) nppauymoHanbHoe; I') paumoHanbHoe.

4. (1 6ann) Onpeaennte HaMMeHbLLIEE LLe/I0e pelleHne HepaBeHCTBa 5%2<1?
A)-3;B)0;B) 3;T) -4.

Mpu evinoaHeHuu 3adaHuii 5-8 3anuwume xo00 peweHus u nNosay4YeHHoili omeem.

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

6. (2 6anna) PelunTe cucTeMy ypaBHeH Wi {2x_3y =16,
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2x% —5x
— < X
7. (2 6anna) Pewnre HepaseHcTBo X 3

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

JdononHutenbHaa Yactb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume x00, o0b6bocHoeaHue peweHUus U
nosay4YeHHolIli omeem.

. T
2sin’x — \/§COS (5 —x) = 0.

9. (3 6banna) Pewunte ypaBHeHune . YKaXKnute KopHu

R¥/1
—: 37| .
3TOro ypaBHEHUA, NpUHaaNexaLLmne 0Tpe3Ky{ 2
9TaNOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3agaHuA
Otser B |AB| B | A [1;5] (16;2) |(—ee; O]U[2; 3) -1; zﬂ,%ﬁ, 37”‘3,1
6 O
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3.13 Mamemamuuyeckuii npakmukym (npumep 0aa YIc 23.00.00)
ObpazosamernbHbie pe3yabmamel, nodaexcauwjue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

NPy 1, NPy 5, NPy 6, MPy 7, Py 8, NPy 11, MNPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.
MK...

TeopeTnyeckue Bonpochbl:
Y10 Ha3bIlBaeTCA MaTPULLEN?
Y10 Ha3bIBaeTCA onpenenmTenem BTOporo, TPETbEro NopAaKos?
Y1o npeacrasnaet cobom yncno i?
Kakoe 4ncno HasblBatOT KOMMNAEKCHbIM?
KaK HanTn moaynb KOMMNAEKCHOro Yyncna?
Kak HaliTK aprymeHT KOMNAEKCHOro Yncna?
Kakne cyuwecTtBytoT ¢opmMbl KOMNAEKCHbIX Yncen?
Mo KakMmM npaBuiam OCYLLECTBAAKOTCA AEMUCTBMA HaL, KOMMJIEKCHbIMU YUCAaMN B
TPpUroHomeTpu4yeckon ¢opme: NnponsseneHne, BO3BeAEHNE B CTEMNEHD, AeNeHNE?
9. Mo KakMm npaBuaam OCYLLECTBAAIOTCA AENCTBMA HAZ KOMIMJIEKCHbIMU YNCNAaMMU B
nokasartesibHoW ¢opme: NpomnsBeaeHMe, BO3BeAEeHNE B CTENEHDb, AeNneHne?
10. Yvo Ha3biBaeTcA rpapom?
11. [datb onpeaenenue rpada.
12. Kakue getanu npu nsobparkeHmn rpacda He BaXKHbI?
13. Y10 Ha3bIBaeTCA MApPLIPYTOM, LENbIO, LUKAOM?
14. Yto Ha3biBaeTcA n-paKTopuasiom?
15. Kakue cobbITA Ha3bIBAOTCA HECOBMECTHbIMW, MPOTUBOMONOXKHbIMN,
HEe3aBUCUMbIMM, 3aBUCUMbIMN?
16. Y10 Ha3bIBaeTCA YC/IOBHOM BEPOATHOCTbIO?
17. Cdopmynumpynte TeOpeMbl CNOXKEHMA U YMHOXKEHMA BEPOATHOCTEN.
18. Kakas Benm4ymHa Ha3blBaeTca CAy4aHOnN?
19. Kakas cnyyaiiHaa BeNMYMHA Ha3bIiBAETCA AUCKPETHOM?
20. Onuuwwute cxemy bepHynnu. Kakne anemeHTapHble COObITUA NOBTOPAKOTCA B 3TUX
onbiTax?
21. 3anuwwute popmyny bepHynnu.
22. YTO0 Ha3blBaeTCA 3aKOHOM pacnpeaeneHua cly4yamHOM BEANYUHDI?
23. KaKoW 3aKOH pacnpegeneHuns HasblBaeTca BUHOMMANbHBbIM?

O NOULb_WNE

KoHTponbHaa paborta Ne 13
Ob6asatenbHasa 4YacTb

4 -2 5
1. Beiuncnure onpeaenuTeib A=|0 2 3 U €ro MUHOp M., .
-1 3 0
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W
. o . | X —5x, =10,
2. HalimuTe perienre CUCTEMBI INHEWHBIX YPaBHEHUN :
2%, +4x, =12
W
3. Ha KxoOopIMHATHOM INIOCKOCTH JIaH TPEYTOJbHUK BEPIIUHBI, KOTOPOTO PACTIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaitTu moiaab JaHHOTO TPEYTOJbHUKA.

23
a3

th
X3 @ oxy
a

kY
4. Onpenenure 4ucio pedep, HHIMAEHTHBIX BEPIIMHE Xg: -

5. IIpon3BOaUTCA MCIBITAHUE AECTANM HAa HAJAECKHOCTh. BEpOSTHOCTH OTKa3a AeTalIHd 3a
BpeMsa wucnbeiTanuss paBHa 0,3. CocTraBUTh OWHOMHUANBHBIA 3aKOH paclpeneieHus
CIy4YalHOW BENWYMHBI X — YHUCJIO OTKA3aBIIMX JETANECH W3 TPEX, MOABEPIHYBIIUXCS

ncneiTanulo. Haiitn uynciioBbie XapaKTCPHUCTHUKHU ATON BEIUYMHBI: M (X) ) D(X) ) o(X) .
HniIm

Nmerotcst 20 cBeToopoB Ha CKIane, S U3 KOTOPBIX YeThipex3HauHble. Haymauy Oepyt 3
ceerodopa. CoCTaBUTh 3aKOH pacCIpelesieHus CIydailHOM BeIMYMHBI X - YHUCla
YeThIPEX3HAYHBIX ~ CBETO(POPOB, OKazaBIIMXCS B  BbIOOpke. Halitu  uucnoBbie

XapakTepucTHKH 3Toi Bemmumap:: M (X) | D(X) o(X)

6. HaiiguTte KOMIUIEKCHOE W TOJIHOE€ COINPOTUBICHUE IIENU, €CIU JIaHbl KOMILJIEKC
HanpspkeHust U =16,5+40) u Toka | =50+3j . 3amuimure ypaBHEHHE TOKa.

I

T

1 =30-e | =15.¢'2 .
JIaHBI KOMIUIEKC HAIMpPsHKEHHUS U = U KOMIUIEKC TOKa | = . Hannure koMILIekc

CONMPOTHUBJICHUA.
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4. ®oHA OLEHOYHDbIX CpeacTB ANAa pybexkHoro KoHTpona (no utoram 3.1 - 3.4)

Ob6pazoeamensHbie pe3yabmameol, nodsaexcawjue nposepke (3nemeHmeol):
NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, NP6 12, NP6 14.

MNPy 1, MPy 6, NPy 7, MPy 8, NPy 9, MPy 10, NPy 11, MNPy 14, MNPy 15, NPy 16, MNPy 17,
MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

O6asatenbHasa 4YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasunbHeili omeem u3 4Yemoipex

npeosioXEeHHbIX.
1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). Kakme KoopanHaTbl MMeeT cepeamHa
oTpe3ka AB —Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ) M(O, 3,- 4).
2. (1 6ann) Npsambie AB n CA napannensHble. Kakoe pacnosoxeHne MMetoT Npsamble
AC 1 BA?
A) napannenbHble; B) nepneHaukynapHbie; B) ckpewmBatoTtea; ') nepeceKkatores.

Tx 3

COS — =

6 - B oTeBeTe 3anuwwute

3. (1 6ann) Hahgute KopeHb YypaBHEHUA:
HanbobLWKMN OTPULATENbHbINA KOPEHD.

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

4. (1 6ann) Ha pucyHKe un3obpaxkeH rpapuk npomssogHon ¢yHKumm y=f(x). Mpwn
KaKOM 3HauyeHUM X PyHKLMA NPUHUMAET CBOE HanbonblLee 3HAYeHMe Ha oTpeske [-4; -2]
?

y=f"(x)

=Y

/ of 1

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKANbHO CTOALUMX CTONOOB, yAANEHHbIX Ha
pacctosiHMe 4 m, coeiMHEHbI NepeknaanHon. Boicota ogHoro ctonba 10 m, a MPyroro 7
M. HaliguTte AAnHy nepeknaganHbol.

43



6. (2 6anna) AaHbl yeTbipe Toukm: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) oKaxuTe, 4To
otpe3kn AB n C[l neprneHAMKYNAPHbI.

7. (2 6anna) [dsuraacb co ckopocTbito UV =3 m/c, TpaKTOp TalMT CaHU C
cunoit F=40 KH, HanpaBneHHOM noA OCTPbIM YrAOM O K TOPU3OHTY. MOLLHOCTb,
pa3BMBaeMas TPAKTOPOM, Bbluncasetca no popmyne N = FVcos &. Haligute, npu Kakom

kH - M
yrne (B rpagycax) aTa MoWHOCTb byaeT paBHa 60 KBT (KBT—3to € ).

8. (2 6anna) MaTepuanbHas TOYKa ABUMKETCA NMPAMOAMHENHO MO 3aKoHy X(t)=t*-
13t+23 (rge x — paccToAHMEe OT TOYKM OTCYeTa B MeTpax, t— Bpems B CeKyHAaaXx,
N3MEPEHHOE C Havyana ABUXKEHMA). B KaKO MOMEHT BpeMeHU (B CEKYHAaX) ee CKOPOCTb
6blna paBHa 3 m/c?

[JononHutenbHas 4acTb

Mpu ebinoaHeHuu 3ad0aHua 9 3anuwume x00, o0b6ocHOeaHuUe peweHus U
nosy4eHHoIli omeem.

9. (3 6anna) PasbuTb UBETHUK NPsSIMOYro/ibHOM popMbl (OTHOLWEHME CTOPOH 2:3) Ha
YaCcTM  pPas3IMYHOM  naowagu. YKaXkuTe  pasHbIM  LBETOM  NapanfienbHble,
nepneHAMKYNAPHbIE, CKpeliuBatowmeca OTpe3KU. PaccumtaTb KONMYECTBO CaXKeHLEeB
LUBETOB A/A Kaxaoro cektopa. OdopmuTb cxemy UBETHMKA (MOMKHO WCMO/b30BaTb
KomnbtoTep). Hanpumep,

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaaHuA
Orser A r r 3 5 ; 60 8 ;
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5. ®OoHpA OLEHOUHbIX CPeACTB ANA NPOMEXXYTOUHOM aTTecTauum (3K3ameH)

Ha BbInONHEHWE NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl N0 MaTemaTuke gaetca 3
acTpoHoOMMYeCcKnx Yaca (180 MUHyT).

JK3ameHauMoHHaAa pabota coctouT WMX 2-X YacTen: obA3aTenbHOM U
AONONHUTENBHOWN.

Ob6s3aTenbHan YaCTb COAEPHMT 3aZ4aHMA MWHMMANbHOIO 06A3aTeNbHOro YPOBHS,
AOMNONIHUTENbHAA YacTb — bonee cNoXHble 3a4aHus.

Mpu BbINONIHEHMW 3adaHMK 06A3aTenbHOM YacTn TpebyeTca npeacTaBUTb XOA
pelleHna M yKasaTb MOy4YeHHbIN OTBEeT. 3a NpaBUAbHOE BbiMNOAHEHME Ntoboro 3agaHuA
n3 obsa3aTenbHOM YacTn obyyatowmnca nosyvyaete oamH 6ann. Mpu BbINOAHEHUM 334aHNA
M3 AOMNONHUTENIbHOMN YacTn HeobxoamMmo NoApobHO onNucaTb X044 pelleHna 1 AaTb OTBET.
MpaBunbHOE BbINOAHEHME 3a4aHWIA AONONHUTENbHOM YacTu oueHmBaeTca 3 HGannamm
nnun 1-2 6annamm 3a 4YaCTUYHOE peLleHue.

Bannbl, nony4yeHHble 3a BCE BbIMOJIHEHHbIE 334aHMA, CYMMUPYHOTCA.

LWkana nepesoda 6annoe 8 ommemkKu no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 011 noay4yeHUs ommemeku

«3» (yoos.) 6-9

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

bonee 14
«5» (omnauyHo) (He meHee 08yx 3a0aHUll
u3 dornoanHUMenbHol yacmu)

Ob6pazosamernbHbie pe3yabmamel, nodsaexcauwjue nposepke (3nemeHmeoi):
Mnpr6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 7, NP6 8, NP6 9, NP6 10, NP6 11,

MP6 12, NP6 13, NP6 14.

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

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

MK...
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Mpumepeobl 3K3ameHayUOHHbIX 3a0aHuli 8 buneme No mamemamuke

HA3BAHUE - ¢puauan Hpusl'YIIC

Paccmotpeno npeameTHon YTBEPXIAIO:

. . " °
(1MKII0BOI) KOMHCCHEH JK3aMeHaUHOHHBIH Guer Ne _ 3am. aupextopa o YP

Hporoxom Ne Jucounianna: MaTeMaTuka
113 2 20_ T. (DI/IO
Ipymnma: “« o 20 T
IIpencenarens ITIK CeMech -2
dUO

1. Hansl Touku A(3,1,6), B(-1,5,2). Haliqute koopauHaTtel cepeaunsl orpe3ka AB — touku M? (1 6amn)

2. laubl Touku A(3,1,6), B(-1,5,2). Haiiaute koopauHatel ¥ [yinHY BekTopa AB. (1 6asmn)

3. Halinute kopeHb ypaBHEHHUS: Sin 2x = g (1 6amm)

4. Haiitu 10c0Ss 20, eciu c0S o= - 0,2. (1 6amr)

5. Cpenusist muHMs Tparenuu paBHa 21, a MeHbIiee OCHOBaHHE paBHO 8. Haiiaure Ooibiiee oOcCHOBaHUE
Tpanenuu. (2 6ama)

6. Haiinute Bextop c=3a +2b-d, ecn a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6amna)

7. YpocTuTh BeIpakeHue: sin x cos x ctg x — 1. (2 6amna)

8. BBIYHCITUTD CYyMMY M Pa3HOCTh 3aJaHHBIX KOMIUICKCHBIX YHcel: Z;=-4+i, z,= 1-3i. (2 6asa)

9. Pemtuts CJIAY metonom Kpamepa:

X+2y=2
2X—y =17

(3 6anna)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOi, 5 ¢ BapeHbeM 1 4 ¢ BumHei. IO Hayrag BeIOMpaeT
OJIMH NMHUPOKOK. Haiiiure BEposSATHOCTh TOTO, YTO OH OKAXKETCS C BULITHEH.
11. (1 6ann) Haiinute 3HaueHue Boipaxenus logy2 + logy 32

12.(1 6ann) Halinure KOpeHb ypaBHEHHUS 7—6x=7.

+
13. (I 6ann) Pemure HepaBeHCTBO 2* > > 64. B OTBeT 3alHIINTE HANMEHbIIEE MONOKHTEIBHOE [[EII0e
YUCIIO.

x+2 1
14. (2 6ann) Haiigure kopenn ypasuenus -% 2 %

S 4 a2
15. (2 6ann) Haiinure nponsBoanyto GyHKIHHU B Touke X=01Y = 1 X" —6x"+7x-1

16. (2 6ann) 1{BeTHHUK, 0OPMIICHHBIN 110 WHIXBUAYyAILHOMY 3aKa3y, uMeeT (GopMy HuiauHapa. BeicoTa
nBeTHUKa 35 cM, auamerp ocHoBaHUs 20 cM. CKONBKO 3eMIM HEOOXOAMMO MPUBECTH, YTOOBI I[BETHUK
ObLT 3aM0JIHEH MOJHOCTHIO. B 0TBeT 3amunre 4ucio, 1eleHHoe Ha TT.
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17.(2 6anna) Beiuucnaure IUIOMIAAb 3€MIIM, OTBEACHHOIO IIOJ KIyMOy, IE€PHMETP KOTOPOIO
OTPaHUYMBAIOT JIMHUU FXZ-ZX-2 u y:-X2+2. Brinonnute yeprex. OTBET JaliTe B KBaAPATHBIX METPAX.
19. (3 6anna)Pemmnte ypasrenue : log 2, x-4log, x+3=0

[IpemomaBaTenn / /
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