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

JIncuumiMHapHabie (mpeaMeTHbIe) pe3yabTaTbl 0TpakawT (naee - [1PO6):

—[1P61Bnagenre MeToiaMu JA0Ka3aTeNbCTB, aJrOPUTMAMU PELICHUS 3a]1a4; YMEHHUE
dbopMyIUpoBaTh ONpENEICHUS, AKCHOMBI W TEOPEMBI, NPUMEHITh WX, IPOBOJIUTH
NIOKa3aTEIbHBIE PACCYKICHUS B XOJ/I€ PEILICHUS 3a/1a4;

—I1P62YMEHHE ONepUpPOBaTh MOHITHAMU: CTCTICHD YHCIIA, JorapudM 4ncia; yMEeHUE
BBINIOJIHATh BBIYMCICHUE 3HAYEHUH M MpeoOpa3oBaHUS BBIPAKEHUW CO CTENEHSAMH H
norapupmMamu, IpeoOpa3oBaHus TPOOHO-PANMOHATHLHBIX BEIPAKCHHI;

—[IP63YMEHHE OINEepUpOBaTh MOHATUSMH: PALUOHAIBHBIE, WPPALMOHAIBHBIC,
MOKa3aTelibHbIE, CTENeHHbIe, JorapupMUUECKHe, TPUTOHOMETPUYECKUE YpaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

—[IP64YMeHHe OomnepupoBaTh MOHATHAMHU: (QYHKIUS, HeNpepbiBHAs (QyHKLUS,
MpPOMU3BOJAHAS, MEpBOOOpa3Hasi, ONPENCICHHBIA  HMHTETpaJl; yYMEHUE  HaXOJUTh
MPOU3BOAHBIE  AJIEMEHTAPHBIX  (DYHKIMI, HCHONb3ys  CIPAaBOYHBIE  MaTepHUabL
MCCJIEI0BATh B IPOCTEHIINX ClTydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HAMOOJIbIINE
Y HaUMEHbIINE 3HAYCHUS (DYHKIHI; CTPOUTH IpapUKU MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM
arrapara MaTeMaTHYECKOTO aHAJIN3a; IPUMEHATh IPOU3BOJHYIO IIPU PEIICHUU 3a7a4 Ha
JABWKEHUE; pelaTh MPaKTUKO-OPUEHTUPOBAHHbIE 3a/1a4l Ha HAMOOJIbLINE U HAUMEHBLINE
3HA4YCHUS, Ha HAXO0XKIACHUE IIyTH, CKOPOCTH U YCKOPEHUS;

—[1P65YMeHHEe OonepupoBaTh MOHATUSIMU: palMOHANbHAs (PYHKIUs, MOKa3aTeabHas
bynkuus, creneHHas QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKkuMH, oOOpaTHble (YHKIMU; YMEHUE CTPOUTh TpaUKKM H3YyYEHHBIX (YHKLIHMH,
MCIIOJIb30BaTh TpapUKK MPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4
u3 [IPyrux ydeOHBIX MpeaMETOB W 3a/ad W3 PeaibHOM KU3HU; BhIpaxaTh (hopmyiaMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU;

—[IP6G6YMEHHE pellaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM 4HCIE Ha
IPOLEHTHI, TOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH,
3aJaui U3 OO0JIaCTU YMpABJICHUS JIMYHBIMU W CEMEHHbIMU (DUHAHCAMU); COCTaBIISITh
BBIPAKEHUSI, YPABHEHNUsI, HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBHUIO 3a/1a4d, UCCIEN0BATh
MOJIy4YEHHOE PEIIEHUE U OLEHUBATH MPABIONOI00HOCTh PE3YJIbTATOB;

—[IP67YMEHHUE OMEepUpOBaTh TMOHATUSAMH: CpenHee apudMeThuuecKkoe, MeauaHa,
HauOoJblllee U HAaUMEHbIEEe 3HAUCHUS, pa3Max, TUCHEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBOoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
NpE/CTaBICHHYI0 B TaOiMIlaX, Ha JAMarpaMMax, rpadukax, OTpa’Karollyl0 CBOHCTBa
peanbHBIX MPOIECCOB U SIBIECHUM; NMPEJCTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
qyarpamMM; HCCIIEIOBATh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMECHEHUEM
rpa@uuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



—I1P68YMEeHHE ONepupOBaTh MOHITHIMHU: CIyYallHBIA OMBIT U CIy4yailHoe coObITHE,
BEPOSATHOCTh CIYy4YailHOTO COOBITHS; YMEHUE BBIUMCIATH BEPOSTHOCTh C MCHOJIb30BAaHUEM
rpauyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akTel U (OpMysbl HpPHU pEHIEHUH 3a/lady; OLEHMBATh BEPOSTHOCTU
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIyYallHBIMH BEJIMYMHAMH;, YMEHHE MPHUBOJUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B MIPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

—[IP69YMEHHE  ONEepUpOBAaTh  NOHATUAMM:  TOYKA, IpsAMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAaHHBIM YIrOJI, CKPCIIMBAIOIIMECS MpPsSMBIE, IApaJUICIBHOCTh U
NEPIEHIUKYIAPHOCT MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY IPSAMBIMH, YIoJl MEXKIY
IPSIMOM U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMU, PACCTOSIHUE OT TOYKU J10 IJIOCKOCTH,
pacCTOSTHUE MEXKIY IPSAMBIMHU, PACCTOSIHUE MEXAY IIOCKOCTAIMH; YMEHHUE HCIIOIB30BaTh
IpU pEeIICHUH 3a/lay M3yuyeHHBbIE (PAKThl U TECOPEMBI MJIAHUMETPUHU; YMEHHE OICHUBAThH
pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

—I1P610YMeHne OIIepUpOBaATH HOHATUSIMU: MHOTOTPaHHHUK, CCUCHUEC
MHOTOIpaHHMKA, KyO, MapajuieNienuie]], npusma, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHUsl, UWIMHIpP, KOHYC, IIap, cdepa, cedeHus (GUrypbl BpalleHUs, IJIOCKOCTb,
Kacaromasics cgepbl, HUIUHAPA, KOHyCa, IUIOLaJb MOBEPXHOCTU NUPAMUJbI, HPU3MBI,
KOHYCa, IWINHJPA, TUIOMAAb chepbl, 00beM KyOa, MpsIMOYTOJIBHOIO Napajulesenunena,
nUupamMubl, IpU3Mbl, HUIMHAPA, KOHYyCa, 1Iapa; YMEHUE M300pakaTb MHOTOTPAHHUKHU U
IIOBEPXHOCTHU BPAILCHUS, UX CEYEHHS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHME pPacCllO3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPaBUJIbHbIE MHOTOIPAHHUKY;

—I1P611YMeHne onepupoBaTh MOHATHSAMU: JABM)KEHHE B MPOCTPAHCTBE, MOA0OHbBIE
(burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIICHUE TUIOLIa/Iel TOBEPXHOCTEN U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

—[1PG12YMEHNE BBIYMCIATH N€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YrOJ, IUIOIIA/b,
00beM, TIIOLIAAb MOBEPXHOCTH ), UCIIOJIb3Ys U3YUYEHHbIE (DOPMYJIIbI U METObI;

—[1P613YMEHrnEe OnepupoBaTh IMOHATHAMU: MPAMOYIOJIbHAs CUCTEMA KOOpAWHAT,
KOOpAMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpPA, CKAJISAPHOE IIPOU3BEIECHHUE, YIOJ
MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEAECHHE BEKTOpAa Ha YHUCIO;, HAXOAUTH C
MOMOUIbI0 HM3YyYEHHBIX (OpMyJl KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE MEXIY
IBYMs TOYKaMU;

—I1P614YMeHre BBIOMPATH MOAXOSIINNA W3YYECHHBIM METO JJIsi PEIICHUs 3a/1ayH,
pacno3HaBaTh MaTeMaTudeckue (akTbl U MATEeMAaTHUYECKHME MOJIETU B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBIEHUAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPbl MATEMATHUYECKUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

—IIPylyMEeHHE ONCpHUpPOBATh IOHATHSAMH:. ONPCACICHUEC, aKCHOMa, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH; YMEHHE

dbopMyIupOBaTh OOpPAaTHOE U MPOTHUBOMOIOKHOE YTBEPXKIICHUE, MPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCIHOJIb30BaTh METOJl MAaTEMATHYECKOM MHAYKIUH, MPOBOIAUTH
NOKa3aTeJIbHbIE PACCy)KIEHUS TMpU PEIIEHWH 3a0a4, OICHUBATh JIOTUYECKYIO
IPaBUIIBHOCTD PACCYXKICHUN;

—[IPy2yMEHHE OINMEPUPOBATHh MOHATUSMH: MHOYKECTBO, MOJMHOKECTBO, ONEpalUU
HaJl MHOXXECTBAMHU; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i
ONKCAaHUs pPeajJbHBIX MPOLECCOB U SIBICHHWM, W NPU PEIICHUH 33aJad, B TOM YHCIE M3
[1Pyrux y4eOHBIX IPEAMETOB;

—I1Py3yMEeHHUE OMEpUPOBATh MOHATUSIMU: Tpad, CBsI3HEIN rpad, AepeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OINUCHIBaTh rpadbl pa3IMYHBIMU CIOCOOAMMU;
UCIOJIb30BaTh Tpadbl MpH pEIICHUH 3a7aY;

—[IPy4AyMeHUE CBOOOJHO OMNEPUPOBATH TMOHITUAMHU: COYETaHHUE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIO MEepecTaHOBOK; OmHOM HblOTOHA; yMeHUE MNPUMEHSTH
KOMOUMHATOpHbIE (DaKThl U PACCYXKACHUS JJIs PELICHUS 3a/1a4;

—IIPySymMmeHHE ONEpHUPOBATh IOHATHUAMHU: HATypaJlbHOC YHCJIO, IICJ0€ YHCIIO,
OCTaTOK MO MOAYJIO, PAalUOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJbHBIX, LEJbIX, PAlMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHUE HCMOJIb30BaTh
MPU3HAKU JICIIMMOCTH, HAaUMEHBIIUN OOIIMN JeNuTeNlb U HauMEHbIlee 00IIee KpaTHOe,
anroput™ EBKIMAa mpH pelIeHHH 3a7ad; 3HAKOMCTBO C PAa3JUYHBIMU MO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHHUS,

—[1Py6ymMeHue CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHD C LEJIbIM MTOKa3aTelIeM,
KOpPEHb HATypaJIbHOW CTENEHH, CTENEHb C PALMOHAJIBHBIM I[10KA3aTENEeM, CTENEHb C
NEUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TAHT'€HC MPOU3BOJIBHOTO YUCJIA;

—IIPy/ymMeHune OIICpUPOBATH NOHATHUAMU TOXIECCTBO, TOXKICCTBCHHOEC
npeoOpa3oBaHue, YypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH W HEPABEHCTB,
PAaBHOCHJIBHOCTh YPAaBHEHUM, HEPABEHCTB U CUCTEM, pPallMOHAIIbHBIC, UPPALMOHAIILHBIE,
MOKa3aTelbHbIE, CTENEHHbIC, JOTapu(pMUUYECKUE, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbI; YMEHHE pEIlaTh YypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
MOMOILBIO PA3JIMYHBIX TPUEMOB; pellaTh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C
MapaMeTpoM; TMPUMEHSATh YPaBHEHUS, HEPABEHCTBA, WX CHUCTEMbl [JISl PEIICHUs
MaTeMaTUYeCKHX 3aJ1ay M 33714 U3 Pa3IMuHbIX 00J1acTel HAYKU U PEaIbHOM KU3HU;

—[1Py8yMeHHE CBOOOJIHO OMEPHPOBATH MOHATUSIMH: Tpaduk (yHKIUMU, oOpaTHas
byHKIMSI, KOMIO3UIMS (QYHKIWMNA, JHUHEWHAs (QYHKIUSA, KBaapaTudHas QYyHKIUA,
cTeneHHass GyHKUHUS C LIeJIbIM MOoKa3aTejaeM, TPUTOHOMETpUUEeCKUue (PYyHKIUHU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIIMHU, TIOKa3aTelbHas W Jiorapudpmudeckas (QyHKIUU;, YMEHUE
CTpOUTH rpaduKu QYHKIHMI, BHITOIHIATH IpeoOpa3zoBaHus rpapukoB GyHKIINIA;

YyMEHUE WCIONb30BaTh rpaduku GYHKIUNA I W3Y4YEHUS TMPOIECCOB U
3aBUCUMOCTEH mpu pereHun 3amad u3 [[Pyrux y4deOHBIX MpEeAMETOB M W3 pPEealbHOU
KU3HU, BBIpakaTh (OpMYyIaMu 3aBUCUMOCTH MEX/Ty BEJIMUNHAMH,



yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSAMH: YETHOCTh (DYHKLHUH, MEPHUOJUIHOCTD
(GyHKIUHM, OTPaHUYEHHOCTh (DYHKLHH, MOHOTOHHOCTb (YHKIMH, SKCTpEMYM (YHKIUH,
HauOoJblllee U HaUMEHbIIEEe 3HAUYECHUS (YHKIUM HA MPOMEKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHuEe (QYHKIIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA M rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEpPaBEHCTB M 3a/Jady C [apamMeTpaMmH; H300pakaTb HA KOOPJIWHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNU, HEPABEHCTB U UX CHUCTEM;

—[IPy9ymeHue CBOOOJHO  ONEPUPOBATH MOHATUSIMH:  TOCJIEIOBATEIBbHOCTD,
apumeTryeckas IMporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YObIBaroIiast
reOMETPUYECKasl IPOrpecCUs; YMEHUE 3a7aBaTh II0CIIEIOBATEIBHOCTH, B TOM YHUCIE C
MIOMOIIbIO PEKYPPEHTHBIX POPMYII;

—I1Pyl0yMEeHHE OMEpUPOBATHh MOHATHSIMH: HENPEPHIBHOCTh (DYHKIIMH, ACHMITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUYECKUN U
(u3MYEeCKUl CMBICI MPOU3BOAHON, NMEPBOOOpa3Has, ONPENEICHHBbIA HHTETpANl; YMEHUE
HaxOJIUTh ACUMNTOTHI rpaduka (PYHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
IIPOU3BENICHNUS, YACTHOTO M KOMIIO3ULIMU (YHKIUI, HAXOUTh YpaBHEHUE KacaTeJbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJII MCCIEAOBAaHUSA  (PYHKUMH, IS
HAaxXOXXJCHUS HAWIy4dllIEero pEUIeHUus B NPUKIAAHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMHUYECKMX M (PU3MUECKUX 3aJauax, I ONpeleNIeHUs] CKOPOCTH M YCKOPEHUS;
HaxOJIUTh IUIOMIAJM U OOBEMBI (UTYp C MOMOIIbIO HMHTErpajia; MNPUBOJUTH MPUMEPHI
MaTeMaTUYeCKOro MOAECIMPOBAHUS C TOMOIIBIO TU(PPEepeHIINANTbHBIX YPABHEHHI;

—[IPyl1yMEHHME OIEepUpPOBATh IOHATHUAMU: KOMIUIEKCHOE 4YHCIIO, COIPSIYKCHHbIC
KOMIUIEKCHBIE 4YHCJIa, MOAYJIb W apryMEHT KOMILJIEKCHOTrO u4ucia, ¢opMa 3alucu
KOMIUIEKCHBIX Yncen (reoMeTpuueckas, TPUrOHOMETpUYecKas U ajredOpandeckasi); yMeTb
NPOU3BOJAUTH apUPMETHUUECKUe JEHCTBUS C KOMIUIEKCHBIMM YHCIaMH; HPHUBOJIUTH
IIPUMEPBI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— [IPyl2ymMeHHe CBOOOJHO OIEpUPOBaTh MOHSTHIMHU: CpelHee apudmeTHueckoe,
MeIuaHa, HauOoJsblllee M HaWMEHbIlIee 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHIApPTHOE
OTKJIOHEHHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIe C IPUMEHEHHEM TpaduUyeCKUX METOAOB M JIEKTPOHHBIX CPEICTB;
rpaduyecKku Uccaen0BaTh COBMECTHbIE HAOIIOACHUS C MTOMOLIBIO TUarpaMM pacCeUBaHUs
Y JINHEMHOU PErPECCHH;

—[1Py13yMEeHHE HAXOJIUTh BEPOSITHOCTU COOBITHI C MCIOIB30BAHUEM TpadUuecKux
METO/IOB; NPHUMEHSTh [UIsl pellieHus 3anad  (QopMyJsbl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (OpPMYJTy TOJTHOM BeposSTHOCTU, Gopmyny bepHymi, KOMOUHATOpPHBIE
bakThl U (HOPMYIIbI; OIICHUBATH BEPOSTHOCTH PEAIBbHBIX COOBITHI; YMEHHE ONEpPUpPOBATh
MOHATHUAMU: CllydailiHasg BEJMYMHA, PACIPEIEICHUE BEPOSITHOCTEH, MAaTEMATHUYECKOE

OXKHWIaHUC, AUCIICPCHUA KW CTAHAAPTHOC OTKIOHCHHC cnyqaﬁHofI BCINYHNHEI, (I)YHKLII/II/I
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pacnpencieHuss W IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIbHOIO M HOPMAaJIBLHOIO
pacnpencieHnii; yMEHUE MCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX PACHPEACICHUM IS
pelIeHus 3a/1a4; 3HAKOMCTBO C TOHITUSAMU: 3aKOH OOJIBIIUX YUCEN, METOJIbI BHIOOPOUHBIX
UCCJICIOBAHUI; YMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCENT B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

—[1Pyl4yMeHHEe CBOOOJHO OMEPUPOBATH MOHATHSMHU: TOUYKA, MpsMasi, IMJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUMU YTOJI, ABYIPAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEpECEKAIOIINECs, NapajyleibHble W CKPELIMBAIOIMECS MpsAMble, MapauIeIbHOCTh U
NEPIEHAUKYIAPHOCTD MPSMBIX W INIOCKOCTEH, YIOJd MEXAY IPAMBIMU, YIOJd MEXIY
IIPSMOU U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSMU; YMEHHUE UCIIOJIb30BATh IIPU PELICHUN
3alady M3y4yeHHble (aKThl W TEOpPEeMbl IUIAHUMETPUU; YMEHHE OLICHUBATh pPa3Mephl
O0OBEKTOB B OKPY’KAIOIIEM MHUpPE; YMEHHE OIEpUPOBaTh NOHATHUSMHU: MHOIOTPaHHUK,
CEYEHHE MHOTOTPAaHHUKA, MPABUJIbHBII MHOTOTPAaHHUK, MpU3Ma, MUpaMuia, Gurypa u
MOBEPXHOCTh BpAILEHUs1, UAIUHAP, KOHYC, Iap, cdpepa, pa3BepTKa MOBEPXHOCTHU, CEYEHHUS
KOHyCa W LWIMHJIpA, NapajjleiabHble OCHU WM OCHOBAHUIO, CEYECHHUE IIapa, IIJIOCKOCTD,
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 (HOPMYIUPOBATh ONpPEAEIICHUS U3y4aeMbIX (UTYp, BBIIBUraTh
TUIOTE3bl O CBOMCTBAX W IMPU3HAKaX TIE€OMETPUYECKUX QUryp, OOOCHOBBIBATH WIIU
ONMPOBEPraTh UX; YMEHUE POBOJUTH KIACCU(PUKALMIO (PUTYpP MO PA3IUYHBIM MpU3HAKAM,
BBINIOJIHATh HEOOXOUMBIE TIONIOJIHUTEIbHBIE IOCTPOCHHUS;

—IIPyl5yMeHHE CBOOOJIHO OMNEPHPOBATH MOHATUIMH: IUIOMAAb (PUTYPBI, O0BEM
burypsl, BelIMYMHA YIJIa, PAacCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXITY
NOPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIalb CQEpbl, MIOIMAas MOBEPXHOCTH
NUpaMUIbl,  TPU3MBL,  KOHyca, IUIMHApA, o00BeM  Kyba, MPSMOYrOJbHOTO
napajjiejienunena, nupaMuabl, OPU3Mbl, LWIMHAPA, KOHYycCa, LIapa; YMEHUE HAXOIUTh
OTHOLIEHUE 00BEMOB NOIOOHBIX (UTYD;

—[IPyl6yMeHHe CBOOOJHO OINEpUPOBATh MOHATUSIMU: JABUKEHUE, TapayieIbHBIN
NEPEeHOC, CUMMETpUs Ha IJIOCKOCTH M B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
mo00us1, mog00HbIe GUTYPHI; YMEHHE PAclo3HABATh PaBHbBIE U MOJ00HbBIE (DUTYPHI, B TOM
4yuciie B IPUPOLE, HUCKYCCTBE, APXUTEKTYpE; YMEHHE HCIIOJIb30BATH I€OMETPUYECKUE
OTHOILICHHUS, HAXOAUTh T€OMETPUUECKHE BEJIUYUHBI (AJIMHA, YTOJ, IMJIOMAb, 00bEM) MPH
pemienuu 3aaa4 u3 [IPyrux yueOHbIX IPEeIMETOB U U3 peabHON KU3HH;

—[1Pyl7yMeHle CBOOOJHO ONEPUPOBATH MOHATUAMU: TPAMOYTOJbHAs CUCTEMA
KOOpJIMHAT, BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOU3BEICHHE BEKTOpa Ha YHCIO, pa3lIoKEHHEe BeKTopa Mo 0a3ucy, CKalspHOe
[IPOU3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY BEKTOPAMU; YMEHHUE UCII0JIL30BaTh
BEKTOPHBIM M KOOPAMHATHBIM METOJ JIA PELICHUS TI'E€OMETPUYECKHUX 3ahad M 3a1ay
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[1Pyruxy4yeOHbIX MpEeIMETOB; ONEpPUPOBATh MNOHATUAMM: MaTpuma 2x2 u  3x3,
OIIpEEIUTENIb MAaTPHULIbI, FEOMETPUUECKUNA CMBICIT ONIPEAETUTENS;

—[IPyl8yMEHHE MOJEIUPOBATh pEAIbHbIE CHUTyallUM Ha $3bIKE MaTEeMaTHKU;
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUs, HEPABEHCTBA M MX CUCTEMbI IIO YCIIOBHUIO 3a/layH,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BAaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yibTaT; CTPOUTh MAaTEMAaTHYECKUE MOJEIU C
MIOMOILBI0 TE€OMETPHUYECKMX TMOHSATUH M BEJIWYWH, pEllaThb CBS3aHHBIE C HUMHU
MPAaKTUYECKUE 3a/layd; COCTABJIATh BEPOSATHOCTHYIO MOJENb M HWHTEPIPETHPOBATH
HOJyYEHHBIH pPEe3yJbTaT; pellaTh NPUKIAJHBbIE 33aJa4d CPEJICTBAMU MaTeMAaTUYECKOTO
aHaJli3a, B TOM YHUCJIE COLIMAIbHO-9KOHOMUYECKOTO U (PU3NUECKOI0 XapaKTepa;

—[1Pyl9yMeHHE BBIOUPATH MOAXOIALINN METOA JUIsl pElIeHMs 3a/1ayd; MOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B HW3YYCHHHM NPUPOJIHBIX M OOIIECTBEHHBIX IPOIIECCOB H
ABJICHHI; YMEHHUE PAclOo3HABATh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHUE
IIPUBOJIUTH  TIPUMEPHl  MAaTEMaTUYECKUX  OTKPBITHM  POCCUMCKOM W MHPOBOU
MaTeMaTUYECKON HAYKH.

Obuwue komnemenuuu

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

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHATIU3Aa U UHTEPIPETALIUN
uHpopmanuu, ©  UHPOPMALUMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3aj4ad
1poheCCUOHATIBHON JIEITEIIbHOCTH

OK 03. IlmanupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE H
JMYHOCTHOE pa3BUTHUE, NPEANPUHUMATENBCKYIO JEATEIbHOCTh B MNPOPECCHOHATbHON
cdepe, UCIOJIb30BaTh 3HAHUA M0 MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLHUAX

OK 04. D¢ dhexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE

OK 05. OcymecTtBusiTh yCTHYHO M NUCbMEHHYK0) KOMMYHHUKAIMIO Ha
rocyJ1lapcTBeHHOM si3bike Poccuiickoit denepanniv ¢ y4eToM 0COOCHHOCTEM COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBIATh TpakJaHCKO-NATPUOTHUYECKYIO IO3UIHUI0, JAEMOHCTPUPOBAThH
OCO3HAaHHOE MOBEJCHHE HA OCHOBE TPAAULIMOHHBIX POCCHUMCKHUX yXOBHO-HPABCTBEHHBIX
LIEHHOCTE, B TOM 4YHUCIE C YyYETOM TapMOHM3alUMM MEKHALHOHAIBHBIX U
MEXPEJIUTMO3HBIX OTHOLIEHU, TPUMEHATh CTAHAAPTHI AHTUKOPPYIILIMOHHOIO ITOBEAEHUS

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPYXAIOIIEH Cpelbl, PeCypcocOepeKeHuIO,
MPUMEHATh 3HAHUS 00 M3MEHEHWM KJIMMaTa, NPUHIMIBL OepeXJIMBOrO MPOU3BOJICTBA,
3¢ (PEeKTUBHO AEMCTBOBATh B UPE3BhIUAMHBIX CUTYAIUSAX

Ilpogheccuonanvuvie Komnemenyuu



[IK 2.2. Pacnpenensith paOOTHUKOB TO pabOUYMM MECTaM U OINPEAETsATh WM
IPOU3BOJCTBEHHbIE 3aJaHMsI

[IK 2.3. OnenuBath u o0ecreuynBaTh SKOHOMHUYECKYIO 3(PHEKTHBHOCTH
IIPOU3BOACTBEHHOTO MIPOIECCca KakK B I1[E€JI0M, TaK M Ha OTJEIBHBIX dTarax.

[IK 3.2. PaspabarbiBaTh TEXHOJOTHYECKHE TMPOILECCHl HA PEMOHT OTJEIbHBIX
JEeTaed W Y3JIOB JKEJIE3HOJOPOKHOIO IOJBHKHOTO COCTaBa B COOTBETCTBHH C
HOPMAaTHUBHOU JTOKYMEHTAIUCH.



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).

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

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

Mpn BbINONHEHUM 3aJaHMNA TpebyeTca NpPeacTaBUTb X0, PeLleHMA U yKasaTb
NONly4eHHbI oTBeT. [paBMAbHO BbINOAHEHHOE 3agaHue w3 06s3aTeNbHOM 4YacTu
oueHuBaeTca B oguMH 6ann; npaBuabHOE BbINONHEHWE 334aHUIA AOMNOJHUTENbHON YacTU
oueHuBaeTca 3 6annamumam 1-2 6annamm 3a HacTUHHOE peLleHune.

Bannbl, Nnony4yeHHble 3a BCE BbIMNOJIHEHHbIE 334aHMA, CYMMUPYHOTCA.

Uikana nepeeoda 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

Ob6pa3zoeamensHbie pe3yabmamel, nodaexcawjue nposepke (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

O6a3arenbHasn Y4acTb
Mpu peweHuu 3adaruili 1-4 3anuwume npasuabHeili omeem u3 4Yemoipex
npeosIoOHEeHHbIX.
1. (1 6ann) PackpoiiTe popmMyay COKPaLLEHHOro YMHOMKeHMUA 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.

105,

3. (1 6ann) Kakoe 13 cnefyoLmx YMCeN 3aK04EH0 mexay uncnamm 17 48 '

A)0,4;B)0,5;B)0,6;) 0,7
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4. (1 6ann) Oanbl rpadukm dyHKUMK. Kakaa popmyna cooTBeTcTByeT rpaduky 3):

1 N 2) | 3)

ol 11 ol 1 ’ ol 1

1 9

V=IO y=a 8kl YT Y

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Nosny4eHHsbIl omeem.
I 11

5. (2 6anna) Boluncamte 2 O

6. (2 6anna) Pewunte ypasHeHnex>7x+10=0.Ecnn ypasHeHne nmeet 6onee ogHOro
KOPHA, B OTBET 3aNULLMTE MEHbLUMIN U3 KOPHEMN.

7. (2 6anna) Nnowaapb 3eMenb KPECTbAHCKOro X03AMCTBa, OTBeAeHHaA noj Nocaaky
KYCTapHMKOB M LLBETHWKOB, COCTaBnAeT 24 ranpacnpegeneHameKayHMmm B OTHOLWEHUU
5:3. CKO/IbKO reKTapoB 3aHUMAOT LBETHUKN?

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

[ ononHuTeNbHAA YacTb

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

9. (3 6anna) PbibonoB nponabia Ha NoAKe OT NPUCTAaHM HEKOTOPOE PaCcCTOAHME
BBEPX MO TEYEHUIO PEKM, 3aTeM BPOCKA AKOpb, 2 Yaca N0BUA Pbiby U BepHYACA 0bpaTHO
yepes 5 YyacoB OT Hayana nyTtewecTsns. Ha Kakoe paccTosiHMe OT MPUCTaHU OH OTMNJIbI,
€C/IM CKOPOCTb TEYEHMA PEKM paBHa 2 KM/U, @ COBCTBEHHAsA CKOPOCTb /IOAKMU 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. PoHpA OLEHOYHbIX CPEACTB A/1A TEKYLLEero KOHTPoNA

TeKyLNIN KOHTPONb NPOBOAATCA BO BPEMA AyAUTOPHbLIX 3aHATUI NO MaTEMATUKeE B
COOTBETCTBUM C y4ebHbIM MIaHOM M paboyven nporpammbl Ol «MatemaTuKa» No BCeEM
pasgenam nporpammbl. TEKYLWMA KOHTPOJIb COCTOUT U3 ABYX YACTEN: TEOPETUYECKON U
npakTnyeckon. Mpu aTom obyyarowmeca Noay4aroT ABE OTMETKM.

TeopeTuyeckas 4acTb npoxoauT B Qopme YCTHbIX OTBETOB: o0Oby4vatowmecs
BbITATMBAIOT NATb KAPTOYEK C BOMPOCAMM, AAOT MOJHbIA OTBET (CO CMMCKOM BOMPOCOB
obyyatoLmecs 3HAKOMATCA B Ha4ane U3yyeHus pasgena).

LIkana nepesoda 6annoe 6 ommemku no namubannsbHol cucmeme

OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue 80npocsl
«3» (yoos.) 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 coctouMT MX 2-X 4acTern. B nepBoi 4yactu npepgnaraetca
BbIMOAHUTb 4 3a4aHUA - BblOpaTb NPaBUAbHbLIN OTBET U3 YeTblpex NpPeasioXKeHHbIX. Bo
BTOPOW YaCTu NpeanaraeTca BbIiNOJHUTL 6 3a4aHNIN - 0GOPMUTb X0, PELLEHMA U 3anNncaTb
NMONYYEHHbIN 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,
Heobxodumoe 0711 nony4yeHUs ommemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omnuyHo) 14-16
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3.1 lNpamele u naockocmu 8 NpocmMpaHcmee

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmeol):
MrP6 1, NP6 9, NP6 11, NP6 12, NP6 14.

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

MK-...
TeopeTunyeckme BONpochl:

1. Chdopmynunpynte Teopemy Mudaropa.

2. MNepeuncanTe oCHOBHbIe GUTYPbl 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 yrna.

8. PackponTe NOHATME «yroa mexay NPambIMn».

9. MNepeuncanTe B3aMHOe pPacnoioXeHue AByX NPAMbIX B NPOCTPAHCTBE

10. KaKkue npsmbie Ha3bIBAOTCA Napasi/ie/IbHbIMM B MPOCTPAHCTBE?
11. Kakue npaAmble Ha3bIiBAKOTCA CKPELLNBAIOLWMMNCA B NPOCTPAHCTBE?

12. KaKue npsimble Ha3bIBaOTCA NepPneHANKYIAPHbIMK B NPOCTPaAHCTBE?

13. lMepeyncante B3aMMHOE pPaACNONOXKEHME MNPAMOA UM MJOCKOCTU B
NPOCTPaHCTBeE.
14. PacKpounTe NOHATUE KYroN MeXAay NPAMOMN N NNOCKOCTbIOY.

15. PacKpounTe noHATUE «MapannesbHOCTb MPAMON U NIOCKOCTUY.
16. PackpoiiTe noHATUE «NepneHANKYNIAPHOCTb NPAMOMN U NAOCKOCTUY.

17. Tepeuncnnte B3aMMHOE PacnoioXKeHMe ABYX NNOCKOCTEN B MPOCTPAHCTBE.
18. PacKpounTe NOHATUE «Yro/ MeXKay NAOCKOCTAMMUY.

19. PacKpouTe NOHATUE «MapPasNeNIbHOCTb NJIOCKOCTEMY.

20. PackponTe NoHATME «NeprneHANKYIAPHOCTb NI0CKOCTEMN Y.

21. Kak HanlTu paccToAHMe OT TOYKKU A0 NPAMON?

22. KaK HalTu paccTofiHMe mexay NpAMbIMn?

23.  Kak HalTW paccToaHMe MeXay NJAOCKOCTAMM?

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

25. Tpopgonxute onpegenenHune: «HakNOHHAA — 3TO...».

26. [MpopomkuTte onpeaenenune: «Mpoekumsa HaKNOHHOM — 3TO...».
27. Nepeuncnute cBONCTBA NapannenbHOro NPOEKTUPOBAHMA.
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28. [lpuseauTe npumepbl CUMMETPUIN HA NIOCKOCTM B NPUPOAE, UCKYCCTBE,
apXUTEeKType.
29. [lpuseauTe Nnpumepbl CUMMETPUIN B NMPOCTPAHCTBE B NPUPOAE, NCKYCCTBE,
apXUTEKType.
30.B yem OT/IMYME NOHATME «ABUMKEHMEN OT NOHATUA «NOBOPOT»?

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 NNOCKOCTM ; B) TOYKa a NpuHAZNeXuUT npamoi [5; 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)napannensbHsbl; B) nepeceKatotca no npamoii; B) cosnagatot; ') ckpewmBatoTcs.

4.(1 6ann) Ecnm npamas, npoBeAeHHAs Ha NJOCKOCTU Yepe3 OCHOBAHME HAKNOHHOM,
nepneHAaNKyApHa ee NPoeKLnK, To OHa...

A) nepneHAMKyNapHa U CaMOW HaK/IOHHOM; B) napannenbHa n camoi HakKNOHHOM; 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 HEKOTOPYI MAOCKOCTb B ToYKax A1, B1 1 Mq.
Hangute pavHy oTtpe3ka MM, ecan otpe3ok AB He nepecekaeT MJIOCKOCTb U ecau
AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) Npambie AC, AB 1 Al nonapHo nepneHAMKynaApHbl. Hanante oTpesok
C4, echn AB=5 cm, BC=13 cm, A=9 cm.

7.(2 6anna) N3 TOYKM K NNOCKOCTM NpoBeAeHbl ABe HaK/JAOHHble. Hangute gnvHbl
obwero nepneHAMKyNApa, eCcnvM NPOEKUMM HAKNOHHbIX OTHOCATCA Kak 2:3 U OAUHbI
HAKNOHHbIX paBHbl 23 cm 1 33 cMm.

8. (2 6anna) Haueptntbky6ABCOA1B1C1/11. NMocTpontb Touky KEAB, Touky Me.C,
oTpe3ok PEEA1B1C;.

dononHutenbHasa 4Yactb
lpu ebinonHeHUU 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u
ﬂOﬂy'-IEHHbIﬁ omeem.
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9. (3 6anna) Pas3butb uUBETHUK Kpyrnon ¢opmbl (R=2 M) Ha vacTn pasnnyHOM
naowaamn. Paccuntatb KOIMYECTBO CaXKEHLEB LLBETOB A/151 Kaxaoro cektopa. Opopmutb

cxemy uBeTHUKa. Hanpumep:

3TaNOHbI OTBETOB:

Homep 5 6
3aAaHuA
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 NeXUT B N1I0CKOCTU XY, KaKaa KOOPAMHATA Y Hee HyeBan?
Mpusegute NnpMmep KOOPAUHAT TOYKU A, KOTOPAA IEXKUT 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 maTpumupbl 2x2.
MNpuBeauTte Nnpumep matpumupbl 3x3.

oo NOUAEWNRE

N
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). Kakmne u3 Hux
JIeXKaT Ha KoopanHaTHOM npamoin Oy?

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

2. (1 6ann) Kakune n3 sektopos a(1,0,-1), c¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTcs
e AUHNYHbIMK?

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, ¢; ') KON/IMHEAPHbIX BEKTOPOB HEeT.

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

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

5. (2 6anna) AaHbl BekTOopbl a(-6,0,8) , B(-3,2,-6). HallauTe ckanapHoe npousseneHme
BEKTOpPOB.

6. (2 6anna) Mpwu KaKunx 3HaYeHuAxX n BeKkTOpbl  a(4,n,2),
B(1,2,n)nepneHanKynapHbI?)

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), A(2,8,4).

[JononHutenbHas 4acTb
Mpu ebinoaHeHuu 3ad0aHua 9 3anuwume x00, obocHoeaHuUe peweHusa U
nosay4YeHHolIli 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).

v
10}---

[ a 0 =

9TaNoOHbI 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 TPMFOHOMETPUYECKOrOo Kpyra GyHKUMA y=sinx NpUHMMaeT
NONOXMUTENbHbIE 3HAYEHUA?
3. B KaKmx u4eTBepTAX TPUrOHOMETPUYECKOro Kpyra OJyHKUMA y= COSX

NPUHUMaAET OTpULaTe/IbHble 3HAaYEeHUA?

4. MpogonxuTe onpegenerHmne: «CUHYC OCTPOro yrna — 370...».

5 Mpogonxkute onpeneneHne: «KOCUHYC OCTPOro yrna — 370...».

6 Mpoaonkute onpeaeneHne: «TaHreHc OCTPOro yrnia — 3T0...».

7. Chopmynunpyinte oCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npousseaeHune tgx*ctgx?

9 Yemy paBeH sin(2x)? ChopmynunpyiTte NpaBmao BbIYUC/IEHUA.

10. Yemy paBeH cos(2x)? CdopmyanpyinTe npaBuIO BbIYNCAEHUS.

11. MMepeuncnaunte TpUroHOMeTpUYecKne GyHKUUMN, YKAXKMUTE UX Nepmnoapl.

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

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

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

15. Nepeuyncante cnocobbl peleHna TPUroHOMETPUYECKUX YPaBHEHUN.

16. PackpoiiTe anroputm peweHua OAHOPOAHbIX  TPUTOHOMETPUYECKUX
YpaBHEHM NepBoro NopaakKa.

17. PackpoiiTe anroputm peweHuAa OAHOPOAHbIX  TPUTOHOMETPUYECKUX
YpaBHEHM BTOPOro nopsagkKa.

KoHTponbHasa pabora No4
O6sa3atenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLIi 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 aBnaaetca 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; I') y= ctg x.

1
4. (1 6ann) Kakne 13 yncen ABNAKOTCA KOPHEM YPABHEHMA COS X =

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.

. T T
5. (2 6anna) Bbluncnure: sin—+ cos—..

6. (2 6banna) Hanaute 3HaYeHue Bblpa)KEHVIFI4arCCOS§ - 4arcsin(— \/Z—E)

7. (2 6anna) Jokaxkute Toxaecrso: 2sin(m/2+a)+ cos(m—a)= cosa.
8. (2 6anna)PewnTte ypasHeHue: 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:
X+ty=m
{sin X+ siny = 2.
JTaNIoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/aHuA
OTser b A B b 1 21 - | S42mn, | G+2m T
neE z 2mn),
neZz
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3.4 pou3eooHasa (hyHKYuUu, ee npumeHeHue

Ob6paszosamenbHbie pe3yabmamel, nodaexcaujue nposepke (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, MNPy 19.
OK 01, OK02, OK 03, OK 04, OK 05, OK 06, OK 07.

LW N WNRE

N e ol o
NooubkwnNnEoO

18.

TeopeTnyeckue BONpochbi:
MNpoponxkute onpeneneHue: «locnenoBaTesibHOCTb — 3TO...».
MpueeauTe npumep apuPMeTMYeCcKom Nporpeccumt.
MpuBeanTe NpUMep reoMeTpPUYECKON NPOrpeccum.
Mpueeante npumep 6eCKoOHEYHO ybbIBatOLLEN FEOMETPUYECKOM NPOrpPeccun.
MNpoponxkunte onpeneneHune: «lponssogHasa — 3T0...».
PacKkpoliTe reomeTpuUYecKmMin CMbICA MPOU3BOAHOWN.
Mpoponxkute onpeaeneHne: «KacatenbHas — 370...».
PackpoiTte pn3nYecKnui CMbiC1 NPOU3BOAHOMN.
MepeuncnmTe NpaBuNa Bbl4MUCEHNA NPOU3BOLHDIX.
Yemy paBHa Npom3BoaHaA CTENEeHHOM PyHKLMKN?
Yemy paBHa NpoM3BOAHaA Npou3BeseHnA?
Yemy paBHa NpomM3BOAHaA YacTHOro?
Yemy paBHa Npoun3BOAHAA CNOXKHOM GYHKLUN?
Coopmynnpynte npnsHaK Bo3pacTaHUA GyHKLUMN.
Chopmynunpynte nprsHaK ybbiBaHUA GYHKLUMN.
Coopmynnpynte NnpnsHaK TOYKM MAKCMMYyMa PYHKLNN.
ChopmynnpymnTte Npn3HaK TO4KU MUHUMYMA QYHKLNW.
CoctaBbTe anropuTmM peleHMa 3aga4 Ha HaxoXAaeHua Haubonblero w

HanMeHbLEero s3Ha4eHuA 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
O6asatenbHasa 4YacTb

Mpu peweHuu 3adarHuli 1-4 3anuwume npasunbHelli omeem U3 4Yemobipex

npeosIoHCeHHbIX.

1.

(1 6ann) Yemy pasHa npounssoaHas GYHKLMM y=cos>X?

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

u'v—uv’

A) (usv)'=u'+v'; B) (w) =u'veuv'; B)C) =50 )(f(g(d) =F (g0x) g (x).

’
v2

3. (1 6ann) Pewute ypasHeHue f'(x)=0, ecam f(x)=3x> — 6x +4. Bbibepute oTserT.
A)1;B6)-1;B)4;T)-4.
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4. (1 6ann) Ha pucyHke wu306paxkeH rpaduk npousBogHon yHKUMK f(X),
onpeaeneHHom Ha UHTepBane (—10; 8).
HanautekonnyectsoTtoueKMakcumymadpyHKkumMnf(x)Ha otpeske [—9;6].

7
/A r=rw

KB
=
]
2%
=Y

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

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) MaTepuanbHaa ToO4YKa [ABMXKETCA MPAMOJMHENHO MO 3aKOHY

_ 4 3 4.2 _
x(t) = —1" 461" — 41"+ 5t 5(r,cl,ex—paccmﬂH14e0TToqKMOcheTaBt\/\eTpax,t—

BPEMABCEKYHAAX,  W3MepeHHOoecHavanaasuxkeHus).  Hanauteeeckopoctb  (Bm/c)
BMOMeHTBpemeHn! = 3 C.
6. (2 6anna) Ha pucyHke n3obpaxkéH rpadumk dyHKUMKMY = f(x) 1 KacaTenbHaa K Hemy

B TOYKe c abcunccomxo. HananTe 3HayeHmne nponsBoaHoM GyHKLUMKUS(X) B TOUKEX.
YA

(x—=2)(x+3)
g >0

8. (2 6anna) Uccneposatb PpyHKUMIO f(X)=x> — 3x 1 nocTpouTb eé rpaduk.

7. (2 6anna)PewnTe HepaBEHCTBO:

JdononaHutenbHasa 4actb
Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, obocHoeaHue peweHus U
nosy4yeHHolIli omeem.
9. (3 6anna) dupme «Caposon» BbIAENAIOT Y4acTOK 3emam naowagbio 100 m2.
MpeanaratoT 4yeTblpe y4vyacTKa pasHbix padmepos: 25x4; 20x5; 12,5x8; 10x10. Kakowm

y4yacTok omobput aupektop ¢upmbl «CagoBoa», y4uTbiBan, 4To Heobxoammo bypet
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, NPy 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...».
Mpogonkute onpeaeneHue: «MpamoyrosibHbli Napannenenunes — 370...».
Mpogonxkute onpeaeneHne: «Kyb —ato...».
Mpoponkute onpegeneHne: «Mupammnga — 370...».
Coopmynunpyinte CBOMCTBO O NPOTMBOJIEKALLMX FPAHAX Napannenenunesa.
CoopmynunpyinTe CBOMCTBO O AMAroHaNAX Napannenenvnesa.
8. Cdopmynnpynmte CBOMCTBO O AMArOHAaAM WU JIMHEMHbIX pa3mepax

No vk wnNRE

NPAMOYro/sibHOro Napannenenuneaa.

9. Kakasa npuama HasbiBaeTcA npamon?

10. Kakas npu3ama Ha3blBaeTcA NpPaBU/ibHON?

11. PacKpoiTe NoHATUE «NpPaBUAbHAA NUPaMMUaa».

12. Yto Takoe anodema npaBuAbHON NMPaMUabI?

13. B 4yem OT/IMYME MNOJIHON MNOBEPXHOCTM MPU3Mbl OT MOJIHOM MOBEPXHOCTU
nupamumgbl?

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. KaKkue  MHOrorpaHHWMKM  Ha3blBAlOTCA  NpaBuabHbiIMK?  [lepeuncaunte
NpaBu/ibHble MHOFOrPaHHUKMN.

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

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

20. Mpoponmkute onpeaeneHne: «YCeYeHHbIM KOHYC — 3TO...».

21. [popgonxute onpeaeneHue: «lllap —3to...».

22. YTO0 ABNAETCA BbICOTOM YCEYEHHOIO KOHYCa?

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

24. MNepeuncante eanHULbI UI3SMepeHna naowagm, obvema.

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

npocTpaHcTBe?
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26. Yemy paBHO OTHOLEHMEe 06beMOB NOA06HbIX PUryp B NPOCTpaHCTBE?
27. HasoswuTe npeagmeTbl 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 eguHUUAX U3MepseTca nolWaab NOBEPXHOCTU
MHOTOrpaHHMKa?

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

2. (1 6ann) Nnowaab 6OKOBOM NOBEPXHOCTU NPU3MbI BbluMcaaeTcA no dopmyne:

A) S = Seoxt 2 Soc-; B) Seox =Poci™H; B) S= Beox + SSock; ') SBOK =2Pocy*H.

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

A) paBHODGegpeHHbI TpeyronbHUK; bB) paBHObeapeHHas Tpaneuus; B)
NPAMOYronbHUK; I') npamoyronbHas Tpaneuus.
4. (1 6ann) Kakaa o¢urypa noayyaercs nNpu BpPaALWEHUMU MNPAMOYrO/IbHOrO

TpeyrosibHMKa BOKPYr 04HOIo U3 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbI KoHyc; B) nupamnaa; M) ycedyeHHas nupamunaa.
Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHus U nosay4yeHHsIli omeem.

5. (2 6anna) Pebpo ocHOBaHMA NPaBUAbHOM TPEYronbHOM NMpamuabl 3 M, anodpema
6m. HainauTe naowaab 60KOBOM NOBEPXHOCTM NMPAMUADI.

6. (2 6anna) AnaroHanb Kyba paBHa V/588. Hanpgute ero ob6vem.

7. (2 6anna) NMNpAmoyroabHUK co CTOPOHaMM 8CcM M 3cM BpaLLL@eTcs BOKpYr 60bLiei
CTOpPOHbI. Hangnte obbvem, naowaam H6OKOBOM M MOAHOW MOBEPXHOCTEM MOAYYEHHOTO
Tena.

8. (2 6anna) BbluMCAUTL NOBEPXHOCTb KPOHbI KYCTapHUKA, nmetowero ¢opmy Lwapa
paguyca 0,5 m. B oTBeT 3anuwnTe Yncno, aefieHHoe Ha 7.

JdononaHutenbHasa 4actb

Mpu evinonHeHuu 3a0aHua 9 3anuwume xo00, o060cHoeaHue peweHUa U
nosay4yeHHolli omeem.

9. (3 6anna) CospmaTb Mmoaenb KAymbbl, umerowen dbopmy KOMOUHUPOBAHHOIO
reoMeTpuUyeckoro Tesla, BbINOJHUTL Heobxogumble pacdeTbl (naowaab, ob6bem,
KOJIMYECTBO M BUAbI CAXKEHLEB).

Mpeanonaraemblie MOAENN KNYMO:

L
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9TaNOHbI OTBETOB:

Homep 5 6 7

3aaHuA

Otser 27 2744 72T,
48T;
641
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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, MNPy 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...».
Chopmynunpynte popmyny HbtoToHa-/lenbHULa.
B yem 3akntoyaetca obwmim BuA Bcex nepsoobpasHbix?
MepeuncnnTe NpaBUNA BblMUCIEHUA UHTETPANOB.

ouswN R

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

npeosIoHeHHbIX.

1.(1 6ann) [Ona Kakol wu3  OyHKUMIN  PyHKumAa  F(x)=x3-3x’+1 asnaetca
nepsoobpasHoi’?

A) f(x)=3(x>-2); B) f(x)=3x(x3-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.

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

A)2; 6) 4; B) 6; T) 1§.

3. (1 6ann) O6wmi 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) Asnaetca am F(x)=x3-3x+1 nepsoobpasHoi ana pyHkumm f(x)=3(x3-1)?

6. (2 6anna) 3apante nepsoobpasHyto F(x) ana dyHkumm f(x)=3x3-2X, ecam U3BeCTHbI
KoopAanHaTbl Toukn M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke n3obpaxkeH rpadpuk ¢yHKumm y=f(x), onpegenéHHoin Ha
nHtepsane (—3; 11). HananteHanmeHbliee3dHayeHMepyHKUMUS(Xx)Ha oTpe3Ke [2; 9,5].

uy

A ¥ = flz)
N
3 . 'HR =
) / ‘-,l 11
NN LY
/] N/
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8. (2 6anna) Ha pucyHKe nsobparkeH rpaduk Hekotopon dpyHKkumm y=f(x). Nonbayacb
PUCYHKOM, Bbl4MCAUTE OnpeaeneHHbIn MHTerpanflsf(x)dx.

YA

4 y=f(x)

|
|
|
|
|
|
|
|
|
3

AdononHutenbHaa 4acTb
Mpu evinonHeHuu 3adaHua 9 3anuwume xo00, o0b6ocHoBaHue peweHUua U
nosy4eHHoIli omeem.
9. (3 6anna) BbluMCAMTb naoWaAb KAYMObl, NepMMETP KOTOPOM orpaHu4mMBatloT
nnHnn y=0, y=X, y=-2x+6. Pewntb asyma cnocobammn. Caenatb YepTeXK.
3TaNoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHunA
OTser r A b r aa x>-x*+4 -3 12 3
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3.7 CmeneHu u kopHU. CmeneHHasa hyHKYuA

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):
NP6 1, NP6 2, NP6 3, NP65, 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 BONpochl:

1 Chopmynupynte onpegeneHme cteneHHoOn GyHKLMN.

2. Mepeyncnnte CBOMCTBA CTENEHHOM GYHKLUMK C LLENbIM MOKa3aTeIeM.

3. Mepeuncnnute CBOMCTBA CTENEHM C AENCTBUTENbHbIM  MOKA3aTenem.
MpuBeanTe npumepsbl.

4. MepeuncnmTe CBOMCTBA KOPHA HATypanbHOM cTeneHun. Mpuseaute npumepsbl

5. Ha uyto Heobxoanmo o6paTUTb BHMMaHME MPU pPeLleHnn NPPaALMOHANBbHOrO
YPaBHEHWNA YETHOM CTeneHn?

6. Yemy paBeH KOpPeHb YETHOM CTEMEHM U3 OTPULATENBHOTO Yncna?lNpmnsegure
npumep.

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

8. Ha 4To cTOUT 06paTUTb BHUMAHUE NPU PELLEHUN NPPALMOHANBHbBIX, APOOHO-

PaLMOHaNbHbIX YPAaBHEHUN U HEPABEHCTB?

KoHTponbHana pabora No 8
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosioXeHHbIX.

1. (1 6ann) MesKay KaKUMK ABYMS HATYPasbHbIMU YUCAAMM HaXxOAMTCAYMCI0Y 19?
A)19mn20;B6)213;B)18mn19;T) 3 un4.

2. (1 6ann) OnpepenuTe KOpeHb ypaBHeHMA x3=125

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

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

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

4. (1 6ann) YMHO»Kana ymcna ¢ oAnMHaKoOBbIM OCHOBAHUEM, UX CTEMEHM...?

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

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

1648

5. (2 6anna) Haiaute 3HaYeHMe BblipaxKeHMn npuv a=7.
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(VIZ+B)’

6. (2 6anna) HatauTe 3HaYEeHME BblpaXKeHuUs

7.

(2 6anna)

PacctosHue oT Habawpgatens,

10++96

HaxogdAweroca Ha Hebonblom

BbicoTehKMnomeTpoB Hag 3emnén, A0 HabnaaeMOol UM IMHUK TOPMU30OHTA BblYMCASETCA

no

[ =V2Rh

CKaKOMBbICOTbIFOPMU3OHTBUAEHHAPACCTOAHNM
OTBeTBbIpPa3nUTEBKMNIOMETPAX.

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

dbopmyne

roeR=6400

JdononHutrenbHaa 4acTb

KM —paanyc3emnu.
KM1oMeTpoB?

lpu ebInonHeHUU 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u

ﬂOﬂy‘IEHHbIﬁ omeem.

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

3TazI0OHbI OTBETOB:

y = VX
=X

Homep 5 7 8 9
3apgaHua
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 NoKa3aTeIbHbIX YPaBHEHUN.

4, Coopmynupynte  nNpaBuIO  peleHUA  NPOCTEMWMX  MOKA3aTeNbHbIX
HepaBEeHCTB.

5. B uem 3aKkntouaeTca rpapumyeckmin cnocob pelleHna ypaBHEHUN.

6. Mpueegute npumep PyHKLMOHANbHOM 3aBMCMMOCTM MOKa3aTe/IbHOM GYHKLUUM
N3 peanbHOU KU3HW.

KoHTponbHaa pabora Ne9

O6sa3atenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLIl omeem U3 Yemobipex

npeosIoHeHHbIX.
1. (1 6ann) Mpu Kakom 3HayeHMU a PyHKUMA y=a* ObiBaeT Ha Bcel obnactm
onpeaeneHma’?
A)a=3; B)a=8,25; B) a=; I) a=v/3.
2. (1 6ann) Ha pucyHke wu3obparkéH rpaduk oyHKkumn Buaaf(x)=a*. Hangute
3HauyeHuef(2).
YA

::,-'.

flx)=a"

.

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.

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

Mpu ebinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHusA U Noay4yeHHsIli omeem.

5. (2 6anna) HanauTte KopeHb ypaBHeHMa 3¥2-5*3*=12
6. (2 6anna) CKOMbKO LeNbIX peleHnin MMeeT HepaBeHcTBo1<71<49?
_ 25—8}(—)(2

7. (2 6anna)Hangnte ToUKy MakcMmyma GpyHKLNM Y :

8. (2 6anna) B xoae pacnafa paanMoaKTMBHOrO M30TOMNa ero macca yMeHbLlaeTca no

3aKOHY

m(t) =mg-2

‘'raemo — HayvyanbHaAA macca nlortona,t — Bpemsa, npoweauwee ot

HayaNbHOro MomeHTa, T — nepuoga nosypacnaga. B HayanbHbI MOMEHT BpeMeHN Macca

M30TOoNna

MepuoaeronosypacnagacocraBnser
Yyepe3CcKoNbKOMMHYTMaccansotonabyaeTpasHa 23 Mr.

JononHnTenbHaa YacTb

MUH.

Hangute,

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

nosy4eHHolIli omeem.

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

9TaNoOHbI OTBETOB:

y — 2X
y—2°

Homep 7 8 9
3apaHuA
Otser -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. MepeuncnmTe CBOMCTBA 1OrapnPMmMUecKomn GyHKLUM.

3. Mpogonute onpeaeneHue: «Jlorapupm — 37o0...».

4. Yemy paBeH norapném npomsseneHms?

5. Yemy paBeH norapudm 4actHoro?

6. Mpusegute npumepbl norapudmMmMYecKon Ccnmpaam B nNpupoae U B
OKpY!KatoLem mupe.

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

6. Mepeuncnunte cnocobbl peweHnA norapuPmMmnyecknx ypasHeHUM.

7. Coopmynunpynte npasuno pelweHUA NpPoCTEUWMX norapndmmnyeckux
HepaBEeHCTB.

8. B uem 3aKkntouaeTca rpapumyeckmin cnocob pelleHna ypaBHEHUN.

6. MpuBeante npumep PYHKUMOHANBHOM 3aBUCMMOCTM JIOrapUPMUYECKON
bOYHKUMN N3 peasibHOM XKU3HM.

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

npeosIoXeHHbIX.

1. (1 6ann) Kakas u3 dpyHKUMIN BO3pacTaeT Ha Bcelt obnactm onpeaeneHua?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; ') f(x)=log1 x.

2
2. (1 6ann) Ykaxunte obnactb onpegeneHna oyHkumn f(x) = lg ZXX::

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

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

1 1
A)logg s 4;1ogg5 0,4;108¢ 5 " B) logg 5 4;108 5 " logg s 0,4;

1 1
B) loggs " logos 0,4;l0oggs4; I)loggs0,4;logg s " logg s 4.

4. (1 6ann) Haligute KopeHb ypaBHeHMH10g4(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) OnpepenuTte 3Ha4YeHMe BbipaxeHua logg 2 + logg 3 + 210824
6. (2 6anna) YKaxkuTe HaMmeHblUee Lenoe 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 ypoBHe T;=15° yepe3 paguaTop OTOMEHMA MNPOMNYCKAKT ropadyo Boay. Pacxos
npoxoasdulen yepes Tpyby paanaTtopa soabl m = 0,6 Kr/c. MpoxoaanoTpybepaccTonaHme X,
BOJAOX/1aXKAaeTCcAOTHaYaAbHoMTemnepaTypbl Ts=91° a0 Temnepatypbl T, NPUYEM

cm 1. — T, Br-c Bt
x = o— log, ——, ¢ = 4200—— y=28—

Y I'—T: rpe Kr-°C — TennoémkocTb BOAbI, M-°C —
KoapduumeHt TennoobmeHa, a & =0.8 — nocroanHan. Haiigute, [0  KaKkoW

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 — logs 5
9. (3 6anna) Pewwnte rpaduueckn cuctemy ypaBHeHmﬁ:{y T ox = logs 083

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

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue nposgepke (31emMenmot):

I1P6 1, I1P6 2.

[1Py1, TPy 2, TPy 3.

OK 1,0K 4, OK 6, OK 7.
[K....

Teopernyeckne BONPOCHI:
Chopmynupyiite onpeaeneHrne MHOKECTBa.
[Tponomxkure onpenenenue: «OObEIUHEHNE MHOXKECTB — 3TO. .. )».
[Tponomxure onpenenenue: «llepeceueHne MHOKECTB — 3TO. .. ».
[Iponomxure onpenenenue: «Pa3HOCTs MHOXKECTB — 3TO. .. )».
N300pazute o0beIMHEHUE JBYX MHOXKECTB Ha Kpyrax Jiinepa.
N300pa3urte nepeceyeHre TpeX MHOKECTB Ha Kpyrax Duepa.
Cdopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEPIIMHOM, peOpoM
rpada?
8. Kaxk HaliTu cTerneHb BepIIuHBI rpada?
9. HazoBuTe OTIAMYUTENbHBIE YEPTHI OJHOTO U HEMOJIHOTO rpadoB.
10.Ha3oBuTE OTIIMYUTENBHBIE YEPTHI CBSI3HOTO U HECBA3HOIO IpadoB.

NoabkowdE

KonTpoabHas padora (Nel3)
Qos3aTebHAsA YACTh

Ilpu pewenuu 3a0anun 1-4 3anuwiume npaguIbHBIL OMmMEeM U3 UYemblpex
nPeo10IHCEHHDIX.

1. (1 6anmn) Kakas onepaius nuzodpakeHa Ha Kpyrax Jitnepa?

Q.

A)E=A4UB;B) E=AnB; B)E=4\58,T) E=A-B.

2. (1 6ann) Kakoii rpad npencraBieH?

A) monnsiii; b) HenonHei; B)  JIEPEBO; I') HyneBoil.

3. (1 6amn) [Tarepo pabounx BCTPETUIINCH IPH BBICAIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro ObUIO CAEJIAaHO PYKOIMOXKATHIMA

A)10; b) 11; B)5; T') 6.

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

E 2
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 HOBO€ MHOKECTBO E: a)E = AuB; 0)E = AnB.

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}Eeﬁ u3 napka A B napk E?

<\<\
AN

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

JonoIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
NOYYeHHbLIL Omeem.

9. (3 6ayna) IlepByro MM BTOPYIO KOHTPOJIBHBIE pa0OTHI M0 MAaTEMAaTHUKE YCIEITHO
Hanucanu 33 CTy/AeHTa, MEePBYI0 WU TPeThio — 31 CTYIACHT, BTOPYIO MIU TPEThIO — 32
ctyneHTta. He meHee AByX KOHTpOJIbHBIX paOOT BbIMOJHUIU 20 cTyaeHTOB. CKOJBKO
CTYZECHTOB YCIICIIHO PEIINUIIN TOJIBKO OJHY KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHUA
Ot1Ber B b 10 I - 22 8 HET 18
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3.113aemeHmbl KOMBUHAMOPUKU, cCMamucmuKu U meopuu eeposmHocmeli

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

MNPy 1, NPy 2, MNPy 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 4OCTOBEPHOro cobbITUA.

MpuBeguTe NpMMep 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’?

[NA 4yero Hy»KHbl gnarpammsl, rpadukm? MNepeyncante BuAblI AMarpamm.
MpuBeanTe npumepbl NPOABAEHMA 3aKOHa OONbLWIKMX YMCcen B MPUPOAHbIX

MpneeanTe Nnpumepbl NPOABAEHUA 3aKOHA 6onblINX Yncen B 06LLI,eCTBeHHbIX

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

Mpoponkute onpeaeneHune: «llepecTtaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA U3 PEAIbHOM }KU3HWN.
NpuseguTe npumep onepaumm nepecevyeHmna MHOXKECTB.
MpuBeguTe npumep onepaummn ob6beANHEHUA MHOXKECTB.
Mpusegute npumep onepaumm pasHOCTU MHOMKECTB.
PackponTte NoHATUA «rpad», «4epeBo», KLUKAN.,

KoHTponbHaa pabora Nel1l
O6sa3aTtenbHana YacTb

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

1.

(1 6ann) KombuHaTopuKka— 3TO pas3gen MaTemaTMKM, OTBeYaloWunh Ha

BOMPOCbI CKO/IbKUMHU CI'IOCO6aMI/1, MOXHO Bbl6paTb 1IEMEHTDI ...
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A) 3agaHHOro KOHEYHOro MHoKecTBa; b) 6eckoHeyHoro mHorkectsa; B) nwoboro
MHOXecCTBa; ) MppauMOoHanbHbIX YMcen.

2. (1 6ann) CoegnHeHua u3 n anemeHToB, oTamyarowmeca MPyr ot MPyra Tonbko
NoOpPAAKOM PACNO/IOKEHMA B HUX 91€MEHTOB, Ha3bIBAKOTCA:

A) nepectaHoBKamu; b) couetaHnamu; B) pasamelteHnamu; ') KombuHaumnamu.

3. (1 6ann) Yncno BCcex BO3MOXKHbIX pa3MelLeHMI BbluncaseTca no popmyne:
A) A =n(n—m); B) A'=n(n—1)..(n—m+1); B) A} = n N Al =

(n-m)!’

n(n+m)

4. (1 6ann) N'pynnuposKa — 3To0...

A) ynopspovyeHne eauHUL, COBOKYMHOCTM MO Mpu3HaKy; b) pasbueHne eanHuL,
COBOKYMHOCTM Ha rpynnbl MO Mpu3Haky; B) ob6obuweHne eamHuuHbIX ¢akTos; )
0606LLeHNe eANHMUYHDbIX 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 noAaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH Nt0ObIX Tpex BUAOB OA4HONETHMX LBETOB 33
nocnegHue 3 roga. CoctaBUTb gMarpammy no HanugeHHbIM AaHHbIM. CaenaTtb BbiBOAbI.

7. (2 6anna) LiBeToBOAy NpeanoXWMAW YKpacuUTb Kaymby uBeTamu, ucnonb3ys 3
BMAa. CKONbKO Pa3/IMYHbIX BapMaHTOB eCcTb Y LBETOBOAA, €C/IN eCTb BbibOp M3 5 BMAOB
pa3HoM paccaapl?

8.(2 6anna) CkonbKkMmM cnocobamm MOXKHO NocaanTb 4 KyCTapHUKa B OAUH pAL?

JdononaHutenbHasa 4actb

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

9. (3 6anna) Ytobbl NOCTYNUTb B MHCTUTYT Ha cheuuanbHOCTb «MacTep cagoBo-
MapKOBOro M NaHAWa$THOro CTpoUTENbCTBa», abUTypMeHT AomkeH HabpaTb Ha EIMD He
MeHee 70 6annoB Mo KaxXaomy M3 TPEX npegmeToB— MaTemaTuKa, PYCCKUM A3bIK U
MHOCTPAHHbIN A3bIK. YTOObI NOCTYNNTb HA CNEeUManbHOCTb KKoMmMepLma», HYXKHO HabpaTb
He meHee 70 6anN0B MO KaxkAoOMy U3 TPEX NPeaMEeTOB— MaTeMaTUKa, PYCCKUMN A3bIK U
obuecTBO3HaHMe.

BepoATHOCTb TOro, YTO abUTYPUEHT 3. NoAy4YnT He meHee 70 6anN0B NO MaTeMaTHUKe,
pasHa 0,6, no pycckomy A3blIky— 0,8, No MHOCTpaHHOMY A3blIky— 0,7 M no
obuwectBo3HaHnio— 0,5.

Hangute BeposATHOCTb TOrO, YTO 3. CMOXET MOoCTynuUTb XoTA Obl Ha OAHY M3 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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3.12YpasHeHus u HepaseHcmeaa

Ob6pazoeamernsHbie pe3yabmameol, nodaexcawjue nposepke (3nemeHmeol):
MNnP62, NMNP63, NP6 14.

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

TeopeTnyeckue BONpochbl:

Y10 Ha3blBaeTCA ypaBHEHNEM?
YTO 3HAUUT pewnTb ypaBHeHne?
Y10 TaKoe KOpeHb ypaBHEHUA?
YTO Ha3bIBaeTCA HEPaABEHCTBOM?
YTO 3HAYUT peLwmnTb HEPABEHCTBO?
B uem 3akntouvaeTca «MetTom MHTEPBANOB»?
Y10 Ha3blBaeTCA pelleHmne CUCTEMbI yPaBHEHNI?
YTO 3HAYUT pewwmnTb CUCTEMY YPABHEHUN?

9. Mpu peweHnn KaKUX YypaBHEHMA U HepaBEHCTB, caeayeT o06paTUTL
BHMMaHMe Ha 06/1aCTb AONYCTUMbIX 3HAYEHUIN?

10. MNepeuncnnte cnocobbl peleHna ypaBHEHNN.

11. Nepeuncante cnocobbl pelweHma CMcTem ypaBHEHNN.

O NOUAEWNPR

KoHTponbHaa pabora Ne 12
O6a3atenbHasa 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuabHLIli omeem U3 Yembipex

npeosioXeHHbIX:

1. (1 6ann) Kakoe 13 yncen aBnaeTca KopHem ypaBHeHUA logy(x+1)=1
A)-1;B)2;B)1;I)O0.
2. (1 6ann) Kakne n3 ypaBHeHU nmetoT 601ee ogHOro KOpHA?
A) x2-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Onpepenute BMA ypaBHeHUs v —32-—x=2.
A) nnHeliHoe; b) KBagpaTHoe; B) nppaumoHanbHoe; ) paunmoHanbHoe.
4. (1 6ann) OnpeaennTe HaMMeHbLLEe Liesioe pelleHne HepaBeHcTBa 5%H2<1?

A)-3;B)0;B) 3;T) -4.

Mpu evinoaHeHuu 3adaHuii 5-8 3anuwume xo00 peweHus u nNosay4YeHHoIili 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—3

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

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

JdononHutenbHaa Yactb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, obocHoeaHue peweHus U
nosay4YeHHolIli omeem.

. T
2sin’x — \/§COS (5 —x) =0.

3m
—;371'] )
. YKaXKUTEKOPHUITOroypaBHEHMUA, anHap,nemau.LmeOTpe3Ky{ 2

9. (3 6anna) PewunTe ypaBHeHMe

3TazI0OHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3af,aHuA

Otser B |[AB| B | A |15] (1062 [(—e; OJU[2; 3)) -1; zx,%”, ST”.M.
" 3
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3.13 Mamemamuuyeckuii npakmukym (npumep 0aa YIc 23.00.00)
ObpazosamenbHbie pe3yabmamel, nodaexcaujue 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 MaTpPULLEN?
Y10 Ha3bIBaeTCA onpegenmTenem BTOporo, TPETbEro NOpPALKOB?
Y10 npeacrasnaet cobom yncno i?
Kakoe 4ncno HasblBatOT KOMMNAEKCHbIM?
Kak HaliTM moAy/ib KOMNAEKCHOTo Yncna?
Kak HaliTK aprymeHT KOMNAEKCHOro Yncna?
Kakne cyuwecTtBytoT ¢opmMbl KOMNAEKCHbIX Yncen?
Mo KakMM npaBuiam OCYLLECTBAAIOTCA AEMUCTBMA Hag, KOMMIEKCHbIMM YMCAaMN B
TPpUroHomeTpu4yeckon ¢opme: NnponsseneHne, BO3BeAEHNE B CTEMNEHD, AeNeHNE?
9. Mo KakMm npaBuiam OCYLLECTBAAIOTCA AEUCTBMA HaA, KOMMJIEKCHbIMU YMCAaMU B
nokasartesibHoW ¢opme: NpomnsBeaeHMe, BO3BeAEeHNE B CTENEHDb, AeNneHne?
10. Yvo Ha3biBaeTcA rpadom?
11. [datb onpeaenenue rpada.
12. Kakue getanu npu nsobparkeHmn rpada He BaXKHbI?
13. Y10 Ha3bIBaeTCA MApPLIPYTOM, LENbIO, LUKAOM?
14. Yrto Ha3biBaeTcA n-paKToprasiom?
15. Kakue cobbITA Ha3bIBAOTCA HECOBMECTHbIMW, MPOTUBOMOOXKHbIMW,
HEe3aBUCUMbIMM, 3aBUCUMbIMN?
16. Y10 Ha3bIBaeTCA YCIOBHOM BEPOATHOCTbIO?
17. Cdopmynumpynte TeOpeMbl CNOXKEHMA U YMHOXKEHMA BEPOATHOCTEN.
18. Kakas BenmMymHa Ha3biBaeTca CAy4anHOn?
19. Kakas cnyyarHaa BeNMYMHA Ha3bIiBAETCA AUCKPETHOM?
20. Onuuwwute cxemy bepHynnun. Kakne anemeHTapHble COObITUA NOBTOPAOTCA B 3TUX
onbITax?
21. 3anuwwute popmyny bepHynnm.
22. YTo0 Ha3blBaeTCA 3aKOHOM pacnpeaeneHua cly4anHOM BEANUYUHDI?
23. KaKoM 3aKOH pacnpegeneHuns HasblBaeTca BUHOMMUANbHBIM?

O NOULhWNE

KoHTponbHaa paborta Ne 13
Ob6asatenbHasa 4YacTb

4 -2 5
1. Beiuucnure onpeaenuTeb 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). HaiiTu noiaib 1TaHHOTO TPEYTrOJIbHUKA.

*
&

€y
X3 @ oxy
a

X
4. OnpeienuTe Yucio pebep, HHIUACHTHBIX BEPIIMHE X3! -

5. IIpon3BOaUTCA MCIBITAHUE AECTANM HAa HAJAECKHOCTh. BEpOSTHOCTH OTKa3a AeTalIHd 3a
BpeMsa wucnbeiTanuss paBHa 0,3. CocTaBUTh OWHOMHUANBHBIA 3aKOH paclpeAesieHUs
CIy4YalHOW BENWYMHBI X — YHUCJIO OTKA3aBIIMX JETANEW W3 TPEX, NMOABEPIHYBIIMXCS

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 paclpelesieHus CiydailHOM BeauuuHbl X - YHUCcia
YeThIPEX3HAYHBIX ~ CBETO(POPOB, OKazaBIIMXCS B  BblOOpke. Halitu  uucnoBbie

XapaKTepHCTHKH 3Toi Bemmumap:: M (X) | D(X) "o(X)

6. HaiizuTe KOMIUIEKCHOE MW IIOJHOE COIPOTHBICHHME II€MH, €CJIM JaHbl KOMIUIEKC
Hanpsokenns U =16,5+40j u Toka | =50+3]j . 3anummTe ypaBHEHUE TOKA.

I

.

JlaHBl KOMILJICKC HaIPSHKCHUS . =30-¢el” . ~15.¢ 2 i
p U-= M KOMILIeKC Toka | = . Haiigure xomruiekc

CONIPOTHUBJICHUA.
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4. ®oHA OLEHOYHDbIX CpeacTB AnA pybexkHoro KoHTpona (no utoram 3.1 - 3.4)

Ob6paszoeamenbHble pe3yabmamel, nodsaexaujue nposepKe (3nemeHmeol):
NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, MP6 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.

O6a3arenbHasn 4acTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPAsuUabHbLIL omeem U3 4Yemobipex

npeosIoHEeHHbIX.
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 napannenvHble. Kakoe pacnonoxeHne MMetoT Npsmble
AC 1 BA?
A) napannenbHble; B) nepneHanKkynapHblie; B) ckpewmsatotcs; ') nepeceKkatoTres.

Tx V3

COS — =

6 2 B ortBeTe 3anuwwuTte

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

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

4. (1 6ann) Ha pucyHke wusobparkeH rpaduk npoussogHon ¢yHKUnMy=f(x).Mpwn
KaKOM 3HaYeHUM X GYHKLMA NPUHUMAET CBOe Hanbonbluee 3Ha4YeHUe Ha oTpeske[-4; -2] ?

-1I

Soov=fix)

=Y

ol 1

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

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

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKANbHO CTOALUMX CTONOOB, yAANEHHbIX Ha
pacctoaHne 4 m, coeanHeHbl nepeknagnHon. Boicota ogHoro ctonba 10 m, a MPyroro 7
M. Hainaute anvHy nepeknaaunHol.

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 nepneHANKYNAPHbI.
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7. (2 6anna) [suraacb co ckopocTbioV = 3m/c, TpaKTOp TaWMT CaHU C
cunon F=40 KH, HanpaBneHHOM nNoOA, OCTPbIM  YIIOMOK TFOPU3OHTY. MOLWHOCTD,
pa3BMBaeMas TPaKTOPOM, Bbluncnaetca no popmyneN = FUCOS X.Haiigute, npu Kakom

KH - M
yrnec (B rpagycax) aTa MoWHOCTb 6yaeT paBHa 60 KBT (kBT —3to € ).

8. (2 6anna) MaTepmanbHasa TOYKa ABMNKETCA MPAMONMHENHO MO 3aKoHyXx(t)=t?-
13t+23(raex —paccTosHNEeOTTOYKMOTCYETaBMETPAX,t —BpPEMABCEKYHAAX,
N3MepeHHoecHa4YanaaBuKeHna). BKakOMMOMEHT BpeMeHM (B CEKyHAax) ee CKOpOCTb
6blna paBHa 3 m/c?

JononHurenbHaa 4YacTtb

Mpu evinonHeHuu 3adaHua 9 3anuwume xo00, ob6ocHoeaHue peweHUa U
nosay4yeHHolli omeem.

9. (3 6banna) Pa3buTtb UBETHUK NPSAMOYroibHON popMbl (OTHOLIEHME CTOPOH 2:3) Ha
4aCTM  pasnMyHOM  naowaan.  YKaxKute  pasHbiM  LBETOM  napanienbHble,
nepneHAMKYNAPHbIe, CKpPelMBatoWmnecs OoTpe3KU. PaccumTaTb KONMYECTBO CaKeHLEeB
LUBETOB AN1A Kaxaoro cektopa. OdopmuTb cxemy LUBETHMKA (MOXHO WMCNONb30BaTb
KomnbtoTep). Hanpumep,

3TaNI0HbI OTBETOB:

Homep |, 2 3 4 5 6 7 8 9
3apaHuA
OTBer A r r b 5 - 60 8 -
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5. ®oHA OLUEHOUYHDbIX CPEeACTB ANA NPOMEXKYTOUYHOM aTTecTauum (3Kk3ameH)

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

JK3ameHauMoHHaAa paboTta coctouT WMX 2-X YacTen: obAs3aTtenbHOM U
[OMONHUTENbHOMN.

Obsa3aTenbHan 4acTb COAEPMKUT 3a[aHUA MUHMMANbHOrO 0653aTENbHOrO YPOBHS,
AOMNONIHUTENbHAA YacTb — bonee cNoXHble 3a4aHus.

Mpu BbINONIHEHMW 3adaHMK 06A3aTenbHOM YacTn TpebyeTca npeacTaBUTb XOA
PeLleHna U yKa3aTb NOJIYYEHHbI OTBET. 3a NpaBU/IbHOE BbINOJHEHWE NOOOro 3aaaHun
n3 obsa3aTenbHOM YacTm obyyatowmnca nosyvyaete oamH 6ann. Mpuv BbINOAHEHUM 334aHNA
N3 AONONHUTENbHOM YacTU HeobXxoAMMO NoAPOBHO onucaTb X04, PELIEHUA U AaTb OTBET.
MpaBunbHOE BbINOJIHEHME 33a4aHWIA AONONHUTENbHOM YacTu oueHuBaeTca 3 Hannamm
nnun 1-2 6annamm 3a 4YaCTUYHOE peLleHue.

Bannbl, nony4yeHHble 3a BCE BbINOJIHEHHbIE 3a4aHNsA, 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 donosHUMenbHol Yyacmuy)

bonee 14
«5» (omnauyHo) (He meHee 08yx 3a0aHuli
u3 dornoanHUMenbHol yacmu)

Ob6pazosamernbHbie pe3yabmamel, nodsaexcauwjue nposepke (3nemeHmeoi):
Mnr6 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, NPy 17, NPy 18, MPy 19.

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

MK...
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Mpumepeobl 3k3ameHayuoHHbIX3a0aHuli 8 6uneme No mamemamuke

HA3BAHUE - ¢puauan Hpusl'YIIC

Paccmotpeno npeameTHon YTBEPXIAIO:

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

Hporoxom Ne Jucuunianna: MaTeMaTuka
113 2 20_ T. (DHO
Ipymna: “« o 20 T
IIpencenarens ITIK CeMech -2
dUO

1. Hanst Touku A(3,1,6), B(-1,5,2). Haliqute koopauHaTel cepeauHbl orpe3ka AB — touku M? (1 6armr)

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

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

4, Haiitu 10c0Ss 20, ecau cosa=- 0,2. (1 6amn)

5. CpenHsist TuHUS Tpanenuu paBHa 21, a MeHblee ocHoBaHME paBHO 8. HalinuTe Oosibliiee OCHOBaHKE
Tpanenuu. (2 6ama)

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

7. YpocTuTh BelpaskeHue: sin x cos xctgx — 1. (2 6amna)

8. BBIYMCITUTD CYyMMY M Pa3HOCTh 3aJaHHBIX KOMIUICKCHBIX Yucer: Z1=-4+i, z>=1-3i. (2 6asna)

9. Petuts CJIAY metonom Kpamepa:

X+2y=2
2x—-y=17

(3 6anna)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOii, 5 ¢ BapeHbeM 1 4 ¢ BumHei. IOs Hayrag BeIOMpaeT
OJIMH NMUPOKOK. Haiiiure BEpoOATHOCTh TOTO, YTO OH OKAXKETCS C BULIHEH.
11. (1 6ann) Haiinute 3HaueHue Boipaxenus logz2 + logz 32

12.(1 6ann) Haiinute KopeHb YpaBHEHUS 7-6x=7.

13. (1 6ann) Pemure HepaBeHCTBO 2X7> 64. B OTBET 3alMIINTE HAMMEHBIIEE MONOKHMTEILHOE LENOE

YHUCJIo0.
xX+2

2

-

14. (2 6ann) Haiinute KopeHb YpaBHEHUS T

o _ S 2
15. (2 6ann) Haiinure npousBoanyio GyHKIMHU B Touke Xx=01Y = " X" —6x"+7x-1

16. (2 6ann) 1{BeTHHUK, OGOPMIICHHBIN 110 WHIXBUAyAILHOMY 3aKa3y, uMeeT (GopMy nuiauHapa. BeicoTa
1BeTHUKa 35 cM, auamerp ocHoBaHUs 20 cM. CKONBKO 3eMJIM HEOOXOIAMMO MPUBECTH, YTOOBI I[BETHUK
OBLJT 3aIT0JTHEH MOJHOCTHIO. B OTBET 3amuimuTe 4ucio, AeIeHHOe Ha TT.
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17.(2 6anna) Beiuucnaure IUIOMIAAb 3€MIIM, OTBEACHHOIO IIOJ KIyMOy, IEPHMETP KOTOPOIO
OTPaHMUMBAIOT JIMHUN y=X>-2X-2 U y=-X’+2. Bemonaute ueprex. OTBET JaiiTe B KBaAPaTHBIX METPax.
19. (36anna)Pemmte ypasuenue : 10g? 2 X-410g2x+3=0

[IpemomaBaTenn / /
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