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

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

—IIP61 BiianeHne meToiaMu 10Ka3aTeabCTB, AIlTOPUTMAMHU PEIIEHUS 3a]a4; YMEHUE
(bopMyIIMpoBaTh OIpPENEICHUs, AKCUOMBI M TEOPEMBbl, NPUMEHATh UX, I[POBOJUTH
JOKa3aTeJIbHBIE PACCYKICHMS B XOJE€ PEIIEHUS 3a/1a4;

—I1P62 YMeHue onepupoBaTh NOHATHIMU: CTENEHb YHCIIA, JJOrapu(M 4Kciia; yMEHUE
BBINIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpeoOpa3OBaHMs BBIPAKEHUH CO CTENEHSMH U
norapudmamu, mpeodpa3oBaHus APOOHO-PALMOHAIBHBIX BBIPAXKCHHI;

—IIP63 VYMEHHME OIEepHUpPOBATHh IMOHATHSAMU: PALUOHAJIBHBIC, HWPPALMOHAIBHBIE,
NoKa3aTelbHbIE, CTENEHHbIE, JorapupMuueckue, TPUTOHOMETPUUYECKUE YpPaBHEHUS U
HEpPABEHCTBA, UX CUCTEMBI;

—I1P64 YMeHHE OlepupoBaTh MOHATHAMM: (YHKIUS, HENpepbiBHAs (QYHKIMS,
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;

—I1P65 YMeHue onepupoBaTh NOHATHIMU: pallMOHalbHAsA (DYHKIMS, MOKa3aTeabHas
bynkuus, creneHHas QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKkuMH, oOOpaTHble (YHKIMU; YMEHUE CTPOUTh TpaUKKM H3YyYEHHBIX (YHKLIHMH,
MCIIOJIb30BaTh TpayKy IPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU PEUICHUH 3a]a4
U3 JpYyrux y4eOHbIX NPEIMETOB M 3aJad U3 pealbHOM YKU3HU; BBIpaXaTb (QopMyjaMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU;

—[IP66 YMeEHHME pelaTh TEKCTOBBIE 3aJa4d pPA3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, OJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBAPOB U YCIYT, 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;

—I1P67 YMeHHE OINepupoBaTh MOHATUSIMH: CpeaHee apuPpMETHYECKOe, MEIuaHa,
HauOoJblllee U HAaUMEHbIEEe 3HAUCHUS, pa3Max, TUCHEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBOoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
MPEACTABICHHYI0O B TaOnWIax, Ha auarpamMmax, Tpadukax, OTpa)Karomlyl0 CBONCTBa
pEaJIbHBIX MPOLIECCOB U SIBJICHUI; MPEACTaBIATh MHOOPMALMIO C MOMOIIBIO TaOIUI] U
qUarpaMM; HCCIENOBaTh CTATHCTHMYECKUE JaHHbIE, B TOM 4YHUCJIE C IIPUMEHEHUEM
rpaUueCKuX METO/I0B U DJIEKTPOHHBIX CPEJICTB;



—I1P68 YMEeHHE ONepupoBaTh MOHATUSMHU: CIIYYalHBIN OMNBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CITy4YaHOT'O COOBITHS; YMEHUE BBIYUCISITH BEPOATHOCTH C UCIOJIb30BAHUEM
rpa@uuecKkux METOJIOB; MPUMEHSITh (POPMYIbI CIOKEHUS M YMHOXKEHHSI BEPOSITHOCTEH,
KOMOUHaATOpHbIE (akThl U (POPMYINIBI MPHU PEIICHUU 3a/1ay; OLEHUBATH BEPOATHOCTHU
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YallHBIMM BEIUYMHAMH; YMEHUE MPUBOAMTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B MIPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

—IIP69 VYMeHne ONnepupoBaTb IOHATHAMHU: TOYKA, IMpsAMAs, ILIOCKOCTb,
IIPOCTPAHCTBO, JBYIPAaHHBIM YIOJI, CKpEIIMBAIOIIMECS IPsAMbBIE, NAPALUICIbHOCTh U
NEPIEHAUKYJIAPHOCTD MPSMBIX M IUIOCKOCTEH, YroJd MEXAY IMPSIMBIMU, YrOJl MEXIY
IIPSMOU U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH,
pPacCTOSHUE MEXIY NPSAMBIMHU, PACCTOSTHUE MEXAY IIJIOCKOCTAMM; YMEHHUE HCIIOJIb30BaTh
IIpU PEIICHUU 33/1a4 M3y4YeHHbIE (AaKThl U TEOPEMBI IUIAHUMETPUU; YMEHUE OLIEHUBATH
pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHUPA;

—[IP610  YMeHue  omepupoBaTh  IOHATHUSMH:  MHOIOTPAaHHHUK,  CEYEHHUE
MHOTOIpaHHMKA, KyO, MapajuieNienuie]], npusma, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHUsl, UWIMHJIpP, KOHYC, Iap, cdepa, cedeHHus (QUrypbl BpalleHMs, IJIOCKOCTb,
Kacaromasics cgepbl, HUIUHAPA, KOHyCa, IUIOLaJb MOBEPXHOCTU NUPAMUJbI, HPU3MBI,
KOHYCa, IWINHJPA, TUIOMAAb chepbl, 00beM KyOa, MpsIMOYTOJIBHOIO Napajulesenunena,
NUpamMubl, TPU3MbI, HUIUHAPA, KOHYCa, IIapa; yMEHUE H300pakaTb MHOTOTPAHHUKHU U
ITOBEPXHOCTH BPALIEHUs, UX CEYEHUS OT PYKH, C IOMOIIBIK YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPENICTB; YMEHUE pACIO3HABATh CUMMETPUIO B MPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh NPABUIbLHBIE MHOTOTPAHHUKH;

—I1P611 YMeHue onepupoBaTh NOHATHUSMU: JBHKEHUE B IMPOCTPAHCTBE, MOJO0OHbBIE
(burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIICHUE TUIOLIa/Iel TOBEPXHOCTEN U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

—I1P612 YMeHHe BBIYUCIATH F€OMETPUUECKHUE BEIUYMHBI (JJIMHA, yroJl, IUIOIAJlb,
00beM, TIIOLIAAb MOBEPXHOCTH ), UCIIOJIb3YsI H3yUYEeHHbIE (DOPMYJIIbI U METOABL;

—I1P613 YMeHue omnepupoBaTh IMOHATUSAMU: IPSAMOYIOJbHAS CUCTEMA KOOpJIMHAT,
KOODAMHATBI TOYKH, BEKTOpP, KOOPIHWHATBHI BEKTOPA, CKAISPHOE NPOU3BEICHHUE, YTOJ
MEXKJy BEKTOpaMH, CyMMa BEKTOPOB, NPOU3BEICHHE BEKTOPA HA YHCIIO; HAXOIUTH C
MOMOUIbI0 HM3YyYEHHBIX (OpPMYJT KOOPAMHATHI CEPEAUHBI OTPE3Ka, PACCTOSIHHE MEXKIY
IBYMs TOYKaMHU;

—I1P614 YMeHue BhIOMPATh MOIXOMAIINN W3YyYEHHBIN METOM JJIsi PEIICHUS 3a/1auH,
pacno3HaBaTh MaTeMaTudeckue (akTbl U MATEeMAaTHUYECKHME MOJIETU B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHl MAaTEMaTHUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOW MAaTEMATUYECKOU HAYKHU.

—IIPyl yM€HHE OINCpupOoBaTh IOHATHUAMMU: ONpEACICHHUE, aKCcuoma, TeopeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH; YMEHHE
dbopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPHKACHUE, MPUBOAUTH MPUMEPHI U
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KOHTPIIPUMEPBI, HCMOJB30BaTh METOJ MaTEeMaTHUeCKOM WHAYKIHMH; TPOBOIUTH
J0Ka3aTeNbHbIE  pPAaCCY)XJICHHs TMpU pEHIeHUH 3a7ad, OIEHUBATh JIOTUYECKYIO
PaBUIBLHOCTD PACCYKIICHUN;

—[IPy2yMeHUE ONEPUPOBATH MOHATHUAMH: MHOKECTBO, MOJMHOKECTBO, OIEpaluu
HaJ MHOXXECTBAaMH; yMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OMHCaHUsl peajbHBIX MPOLECCOB U SIBJICHUN, W MPH PEIICHUWU 33a7ady, B TOM YHCIE U3
[1Pyrux y4eOHBIX IPEAMETOB;

—I1Py3 yMEHHUE ONepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, MUKI, rpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OINHCHIBaTh rpadbl pa3IUYHBIMU CIOCOOaMU;
UCIOJIb30BaTh Tpadbl MpH pEIICHUH 3a7aY;

—IIPy4 yMeHHME CBOOOJHO ONEPUPOBATHh MOHATHSAMH: COYETaHHE, NEPECTaHOBKA,
YHCII0O COYETaHWH, YHCIO TEPecTaHOBOK; OwHOM HpI0TOHA; yMeHHE TNPUMEHSTH
KOMOHMHATOpPHBIE (PaKThI U PACCYKIICHUS AJIs PEIICHUS 3a/a4;

—IIPy5 yMCHHC ONCPHUPOBATHh IMOHATHUIMH: HATypaJbHOC YHCJIO, IICJIOC YMCIIO,
OCTaTOK MO MOAYJIO, PAalUOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHCIO, MHOXECTBA
HATypaJbHBIX, IEJNbIX, PAIMOHAIBHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHE HCIOIh30BaTh
NPU3HAKU JEIMMOCTH, HAaUMEHBIINKA OOLIUI JENUTENIb U HauMeHbIIee 00lee KpaTHOE,
anroput™M EBKiMIa mpu penieHuW 3ajad; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UIIMOHHBIMU
CHUCTEeMaMH CUHCIICHUS;

—I1Py6 yMeHHe CBOOOIHO ONEPHPOBATH MOHATUSAMU: CTENIEHB C IIENIBIM MOKa3aTeleM,
KOpPEHb HATypaJbHOW CTENEeHH, CTENEeHb C paIlMOHAJIbHBIM IIOKa3aTelieM, CTEMEeHb C
NEeUCTBUTEIBHBIM (BEIICCTBEHHBIM) TOKa3aTesieM, JiorapudM 4ucia, CUHYC, KOCUHYC U
TAQHT'€HC [TPOU3BOJIBLHOTO YUCIIA;

—IIPy/  yME€HHE  ONCpUPOBATH  IOHATUSIMH:  TOXICCTBO, TOXKIECCTBECHHOC
npeobpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB U CHUCTEM, pallMOHAIbHBIC, WPPAIIMOHATLHBIC,
MoKa3aTelbHbIE, CTEMEHHBbIC, JOTapuPMUUIECKUE, TPUTOHOMETPHUECKHE YypaBHEHUS,
HEPAaBEHCTBA W CHUCTEMBI; YMEHHE pellaTh YpaBHEHHs, HEPABEHCTBA W CHUCTEMBI C
MOMOIIBI0 PA3IUYHBIX TPUEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
mapamMeTpoM; TMPUMEHSATh ypaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI [JII PpEIICHUS
MaTeMaTUYECKHX 3aJ1a4 M 3a71a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U PEAIbHOM KU3HU;

—I1Py8 yMeHHE CBOOOJHO OMEpPUPOBATH MOHATHUSMU: Tpaduk (PyHKIMH, oOpaTHas
byHKIMSI, KOMIO3UIMS (QYHKIWMNA, JHUHEWHAs (QYHKIUSA, KBaapaTudHas QYyHKIUA,
CTeTieHHass (YHKIUS C IEJIBIM MOKa3aTeleM, TPUrOHOMEeTpuUueckrue (yHKIMH, OOpaTHbIE
TPUTOHOMETpHUECKHe (YHKIINH, TIOKa3aTelbHas U JorapupmMudeckas QpyHKIINHA;, YMEHUE
CTpPOUTH Tpaduku PyHKIMM, BBIMOJHATH MpeoOpazoBaHus rpadukoB GyHKIUH;

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



yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSAMH: YETHOCTh (DYHKLHUH, MEPHUOJUIHOCTD
(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,
HEpPaBEHCTB M 3a/Jady C [apamMeTpaMmH; H300pakaTb HA KOOPJIWHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNU, HEPABEHCTB U UX CHUCTEM;

—[1Py9 yMeHHE CBOOOJHO ONEPUPOBATh MOHATUSAMHU: MOCIEAOBATEIBHOCTD,
apumeTryeckas IMporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEUHO YObIBaroIiast
reOMETPUYECKasl IPOrpecCUs; YMEHUE 3a7aBaTh II0CIIEIOBATEIBHOCTH, B TOM YHUCIE C
MOMOUIBIO PEKYPPEHTHBIX (GOPMYI;

—[1Py10 yM€HHE ONEpHpPOBATh MOHATUSMHU: HEMPEPBIBHOCTh (PYHKIUMHU, ACUMITOTHI
rpaguka (QyHKUOMU, TEpBasi W BTOpas MPOM3BOJHASA (YHKUIMH, TEOMETPUYECKHN U
(u3MYEeCKUl CMBICI MPOU3BOAHON, NMEPBOOOpa3Has, ONPENEICHHBbIA HHTETpANl; YMEHUE
HaxOJIUTh ACUMNTOTHI rpaduka (PYHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
IPOU3BENICHNUS, YaCTHOTO U KOMITO3ULIUHU (PYHKIIMH, HAXOJUTh YpaBHEHUE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJII MCCIEAOBAaHUSA  (PYHKUMH, IS
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;

—[IPyll yMEHHE ONEPUPOBATH IOHATUAMU: KOMIUIEKCHOE YMCIIO, COIPSKEHHbIC
KOMIUIEKCHBIE 4HCIa, MOAYJIb W apryMeHT KOMIUIEKCHOrOo u4ucia, ¢opMa 3alucu
KOMIUIEKCHBIX Yncen (reoMeTpuueckas, TPUrOHOMETpUYecKas U ajredOpandeckasi); yMeTb
NPOU3BOJAUTH apUPMETHUUECKUe JEHCTBUS C KOMIUIEKCHBIMM YHCIaMH; HPHUBOJIUTH
IIPUMEPBI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— IIPyl2 ymMeHHe CBOOOJHO ONEpUPOBATh MOHATUSMU: CpellHee apu(MeTHUECKoe,
MeauaHa, HauOoJsblliee M HaWMEHbIlIee 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHJApTHOE
OTKJIOHEHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBATh CTATUCTUYECKHE
JaHHbIE, B TOM YHCIIE C PUMEHEHHEM TpaduyeCcKUX METOAOB M 3JIEKTPOHHBIX CPE/ICTB;
rpaduyecKku uccaen0BaTh COBMECTHbIE HAOIIOACHHS C MTOMOIIBIO TUarpaMM pacCeBaHUS
Y JINHEMHOU PErPECCHH;

—I1Py13 yMeHUE HAaXOJIUTh BEPOSITHOCTU COOBITUM C MCHOJb30BaHUEM IpadUyecKux
METO/IOB; NPHUMEHSTh [UIsl pellieHus 3anad  (QopMyJsbl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEN, (HOpPMYIy INOJHOM BEPOSTHOCTH, (opMyly bepHymin, KoMOMHATOpPHBIE
bakThl U (HOPMYIIbI; OIICHUBATH BEPOSTHOCTU PEAIBbHBIX COOBITUI; YMEHHE ONEpPUpPOBATH
MOHATHUAMU: CIlydaliHas BEJIWYMHA, PACIPENEIICHHE BEPOSITHOCTEH, MAaTEMATHYECKOE
OXKUJaHHWEe, AMCIEPCHS U CTaHAAPTHOE OTKIOHEHHE CIIyYalHOW BENIMYUHBI, (YHKIUH
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pacnpencieHuss W IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIbHOIO M HOPMAaJIBLHOIO
paclpeneneHuil; yMEHUE MWCIO0JIb30BaTh CBOMCTBA W3YYEHHBIX paACHpENEICHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C IMOHATUSIMU: 3aKOH OOJIBILINX YHUCET, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUN; YMEHUE MPUBOJIUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

—I1Pyl4 ymeHHe CBOOOJHO OMEPUPOBATH MOHATUSMHU: TOYKA, MpsAMas, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUMU YTOJI, ABYIPAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEpECEKAIOIINECs, NapajyleibHble W CKPELIMBAIOIMECS MpsAMble, MapauIeIbHOCTh U
NEPIEHIUKYIAPHOCTh MPSAMBIX M INIOCKOCTEH, YroJl MEXAYy IPSAMBIMH, yrojdl MEXKIy
IIPSAMOM U TUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTAMU; YMEHUE UCIIOIb30BaTh IIPU PELLICHUU
3aJa4 M3y4yeHHble (PAKTBl W TEOpPEMBbl IJIAHUMETPUHU; YMEHHE OLECHUBATh pPa3MeEphI
O00OBEKTOB B OKPY’KAIOIIEM MHUpPE; YMEHHE OIEepUpOBaTh MOHATHUSMHU: MHOIOTPaHHUK,
CEYEHHE MHOTOTPaHHWKA, MPAaBWIbHBIA MHOTOIPAaHHUK, MpU3Ma, NUpamuaa, (urypa u
MOBEPXHOCTh BpAILEHUs1, UWIUHAP, KOHYC, Wap, cdpepa, pa3sBepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W LWIMHJIpA, NapajjleiabHble OCHU WM OCHOBAHUIO, CEYECHHUE IIapa, IIJIOCKOCTD,
Kacaromasics cepbl, IWIMHAPA, KOHYCa; YMEHUE CTPOUTHh CEYEHHE MHOIOIpaHHUKA,
n300paxaTb MHOTOTPaHHUKHU, (PUTYpPhl M MOBEPXHOCTU BPAILICHUS, UX CEUYEHHUS, B TOM
YHUCJIe ¢ IIOMOLIBIO MIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA TEOMETPUYECKUX
¢buryp, camocTosiTeabHO (HOPMYIUPOBATh ONpPEAENICHUS U3Y4aeMbIX (UTYp, BBIIBUIaTh
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 CBOOOJHO OIEpHUPOBATh MOHATHUSAMH: TUIOMAAb (UTYPBI, 00BEM
burypsl, BelIMYMHA YIJIa, PAacCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXITY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIanb c(ephl, MIomaab MOBEPXHOCTH
NUpaMUIbl,  TPU3MBL,  KOHyca, IUIMHApA, o00BeM  Kyba, MPSMOYrOJbHOTO
NapajyiejienuIeaa, TupaMuabl, IPU3Mbl, LWIMHApPA, KOHYycCa, LIapa; YMEHUE HaXOIUTh
OTHOLIEHUE 00BEMOB NOTOOHBIX (UTYD;

—I1Pyl6 yMeHHE CBOOOJHO OINEpUPOBATh MOHATHUSIMU: JIBHXKEHHE, MapajuiesbHbIN
NEPEeHOC, CUMMETpUsS Ha IJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
mo00us, Mo00HbIe GUTYPHI, YMEHHE PAaClO3HABATH PaBHBIC U MO00HBIE (PUTYPHI, B TOM
4yuciie B IPUPOLE, HUCKYCCTBE, APXUTEKTYpE; YMEHHME HCIIOJIb30BATH I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKUE BEJIUYUHBI (AJIMHA, YTOJl, IMJIOMa b, 00BEM) MPH
pEeLIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MIPEAMETOB U U3 peajbHOM KU3HU;

—[1Pyl7 yMeHHE CBOOOJHO OINEPUPOBATH MOHATHUSIMHU: MPSIMOYTOJbHAs CHUCTEMaA
KOOpPAWHAT, BEKTOp, KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOpPOB,
NpOM3BEIEHNE BEKTOpa Ha YHCIO, pa3lokKEeHHEe BEKTopa Mo 0a3ucy, CKalspHOe
[IPOU3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY BEKTOPAMU; YMEHUE UCIIOJI30BaTh
BEKTOPHBIM U KOOPIUHATHBIM METOJ JUIS PEUICHUS T€OMETPUYECKUX 3a1a4 U 33/1a4 IPYTHUX
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y4eOHBIX TPEAMETOB; ONEPUPOBATH MOHATHSAMHU: MaTpula 2Xx2 W 3x3, ompeneiauTenb
MaTpULbl, FEOMETPUUECKUIA CMBICIT ONIPEAETUTENIS;

—IIPyl8 yMEHHE MOJEIUPOBATh pealbHbIE CHUTyallUM Ha S3bIKE MaTEMaTHKU;
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 TEOMETPHUYECKMX TMOHSATUH M BEJIWYWH, pellaThb CBS3aHHbIE C HUMHU
MPAaKTUYECKUE 3a/layd; COCTABJIATh BEPOSATHOCTHYIO MOJENb M HWHTEPIPETHPOBATH
HOJyYEHHBIH pPEe3yJbTaT; pellaTh NPUKIAJHBbIE 33aJa4d CPEJICTBAMU MaTeMAaTUYECKOTO
aHaJIi3a, B TOM YHUCJIE COLIMAIbHO-9KOHOMUYECKOTO U (PU3NUECKOI0 XapaKTepa;

—I1Py19 ymMeHHe BbIOMpaTh MOIXOJAIIMA METOH Ui peUleHUs 3aJauM; OHUMaHue
3HAYMMOCTM MATEMaTUKH B HM3YyYEHHH MPUPOJHBIX M OOLIECTBEHHBIX IPOILIECCOB U
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 MOUCKA, aHATIN3Aa U UHTEPIPETALIMN
uHpopmanuu, ©  UHPOPMAUMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3aJad
poheCCUOHATIBHON JIEITEIbHOCTH

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. OcymectBusiTh yCTHYHO M NHUCBMEHHYKH) KOMMYHHUKAlMIO Ha
rocyJlapcTBeHHOM si3bike Poccutickoit denepannu ¢ yaeToM 0COOCHHOCTEM COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBIATh TpakKJaHCKO-TATPUOTHYECKYIO TMO3UIUI0, JAEMOHCTPUPOBATh
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 COXpPAHEHUIO OKPYXAIOIIEH Cpelbl, PeCypcocOepeKeHuIO,
MPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, NMPUHLMIBI OepexIMBOrO MpPOU3BOJICTBA,
3¢ (EeKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUAX



Ilpogpeccuonanvnvie Komnemenyuu

IIK 1.1 ImannpoBatk, BBIIOJIHATh U KOHTPOJIMPOBATH NIEPEBO30YHBINA MIPOLIECC HA
TpaHCIOPTE, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX MH()POPMALIMOHHBIX TEXHOJIOTHUI
YIPaBIICHUS IEPEBO3KAMH.

I[IK 1.2 Odopmisith  JOKYMEHTBHI, pPErJIaMEHTUPYIOIIME  OpPTraHU3aIHIO
IIEPEBO30YHOIO MPOLIECCa Ha TPAHCTIOPTE.

[IK 2.1 OOecrmeunBaTh BBIIIOJTHCHUE YCIOBHM 10 OpPTaHU3ANMH JIBHKCHUS
TPAHCIIOPTA.

[1K 3.1 [InanupoBaTh 1 OPraHM30BbIBATh PA0OTY MO TPAHCIIOPTHO-JIOTUCTHYECKOMY
00Cy’KUBaHUIO B c(pepe rpy30BbIX EPEBO3OK.

I[IK 3.2 IlnaHupoBaTh M OpraHu30BbIBaTH pabOTy MO TPAHCHOPTHOMY
00CITy’kKMBaHUIO B cepe MacCaXKUPCKUX MEPEBO3OK.



2. ®oH/ OLEHOYHBIX CPEACTB /sl BXOJAHOT0 KOHTPOJIS

BxoaHol KOHTPOIL COCTOWT W3 3aJaHUi, YACTUYHO B3SITHIX W3 OTKPBITOTO OaHKa
OI'D u BIIP nmo maremaruke. Ha BbImosiHeHWE 3aaHUN BXOJHOIO KOHTpOJiA AaeTrcs 1

aKaJieMu4eckuii yac (45 MUHYT).
Bx0/1HO# KOHTPOJIb COCTOUT U3 2-X YacTei: 00s3aTeNbHON U JOMOIHUTEIBHOI.

OO0s13aTenbHAas 4acTh COACPKHUT 3aJaHUs] MUHUMAJIBHOTO 0053aTEIbHOTO YPOBHS,
JIOTIOJIHUTENbHAS YaCTh — 00JIee CIOKHBIC 3aJaHusl.
[Ipu BbIMONHEHUM 3aAaHUil TpeOyeTcss MPEeACTaBUTh XOJ pEIIeHHUs M yKa3aTb

HOHY‘IGHHBIﬁ OTBCT.

HpaBI/IJ'II)HO BBIIIOJIHCHHOC 3aJaHHUC U3 00s13aTEeIbHOM  YaCTH

OLCHUBACTCA B OAMH 63.]].]'[; IMPaBHUJIBHOC BBIIIOJIHCHHC 3a,Z[aHI/II>’I HOHOHHHTGHLHOﬁ qacTHu
OLICHUBACTCA 3 GannamumiM 1-2 GamiaMu 3a YaCTUYHOE pCUICHUC.
BEUIJIBI, IMOJTYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3a1aHNA, CYMMHUPYIOTCA.

IlIkana nepesoda 6an106 6 ommemKu no NAMUOALTLHOU cCUCHEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 0111 Noay4eHUus OmMemKu
«3» (y008.) 7-9
«4» (xopouwo) 10-12
«5» (omauuro) 13-15

Oobpazosamenvuble pe3yriomamal, nooaexcaujue npogepke (In1emMeHmot):

I1P6 1, ITP6 5, TTPG 6, I1P6 9, I1P6 12, ITP6 14.
[TPy 1, ITPy 5, 1Py 7, I1Py 8, ITPy 18, ITPy 109.
OK 01, OK 02, OK 04, OK 05, OK 06.

Ilpu pewenuu 3adanuit 1-4 3anuwiume npaguIbHLLI

nPeoN0IHCEHHbIX.

3aoanusn 6x00H020 KOHMPOIA

Oo0s13aTeIbHAS YACTh

1. (1 6amn)Packpoiite GOPMyITY COKPAIIEHHOTO YMHOXEHHS a°-b’:
A) a>-2ab+b% B) (a-b)(a+b); B) a’+2ab-b? T (a-b)(a-b)

2. (1 6ann) [1nomans TpeyrojibHUKA BRIYUCSETCS 1O (OpMYJIE:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 59

3. (1 6aiur) Kakoe U3 ClIeyrOMIX YHCe 3aKII0UeH0 Mexay ancaamu | 7 8

A)0.4;5)0,5;B)0,6;1") 0,7

omeem u3 uemblpex
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4. (1 6amn) Jans! rpaduku Gynkuii. Kakas dopmyna coorBercTByeT rpaduky 3):

1) - 2) | 3)

ol 11 o 1 i ol 1

1 9

=—x—6 _ .2 —=
A)y 2 gy =X _8x+1l;B)y X; ) y=x+5.

Ilpu évinonnenuu 3a0anuii 5-8 3anumume x00 pewieHus u nOJIy4eHHbLIL OMmeen.
1 11

5. (2 6awra)Berunciure 2 9

6. (2 Gamna)Pemmte ypaBHenneX -7x+10=0.Eciu ypaBHEHHE HMeeT 6oiee OJHOTO
KOpHSI, B OTBET 3aMUIINTE MEHBIINI U3 KOPHEH.

7. (2 6amna) Ilnomanp 3eMellb KPECThIHCKOTO XO3IMCTBA, OTBEJICHHAS IO/ MOCAIKY
KYCTapHUKOB M IIBETHUKOB, COCTaBIsIeT 24 ravpacrpee/ieHaMeKIyHUMU B OTHOIICHHUH
5:3. CKOJbKO TEKTAapOB 3aHUMAIOT [IBETHUKU?

8. (2 6amna) Breicora BH mapamnenorpamma ABCD genut ero cropony AD Ha
orpesku AH=2 u HD=32. Jlnaronans napammenorpamma BD pasna 40. Haiinute
MJI0IIAh TApaJlIeIorpaMma.

oo IHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
HOLYYeHHbLIL OMEem.
9. (3 6ama) Pr100I0B MPOIUIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEUEHUIO PEKH, 3aTeM OPOCHII SIKOPh, 2 Yaca JIOBUJI PeIOY U BEpHYJICS 00paTHO uepe3 5
4acoB OT Hauajia MmyTemecTBus. Ha kakoe paccTosiHME OT MPUCTAHU OH OTIUIBLI, €CIIU
CKOPOCTb TEUEHUS PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/a?

ITAaJIOHbI OTBETOB:

Howmep
3aaHus

OtBer b b B A 2,7 2 9 816 8
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3. ®oHJ OLIEHOYHBIX CPEACTB I TEKYLIero KOHTPOJIs

Texymmii KOHTPOJIb MPOBOAITCS BO BPEMsI ayIUTOPHBIX 3aHATHI 110 MAaT€MaTHKE B
COOTBETCTBUM C Y4eOHBIM IUIaHOM U paboueit mporpammbl O] «Marematuka» 1Mo Bcem
paszenaM nporpaMmbl. T€KymMid KOHTPOJIb COCTOMT M3 JIByX YacT€H: TEOPETHUUECKOU U
npaktryeckoi. [Ipu a3Tom oOydaromuecs noay4daroT IBE OTMETKH.

Teopetnueckas dYactb MNPOXOIUT B (¢GoOpMe YCTHBIX OTBETOB: oOOydaromuecs
BBITATUBAIOT ISATh KapTOUYEK C BOIPOCAMU, JAIOT MOJHBIM OTBET (CO CIIMCKOM BOIIPOCOB
oOyyJaroIuecs: 3HaKOMATCSI B Hauajie U3yueHusl paszzena).

Illkana nepesooa 06annoe 6 ommemkKu no NAMUOANILHOU cucmeme

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

«4» (xopouwo) 4

«3» (omauuno) 5

3amaHusi TPAKTUYECKOM dYacTu (KOHTPOJIbHBIE pPAOOThI) YACTUYHO B3ATHI U3
otkpbsiToro 6anka EI'D u BIIP no matematuke.

Ha BrinonHeHne KOHTPOJIBHOM pabOThl MO MaTeMaTHKe JaeTcs | akaieMUuecKuil yac
(45 munyT).

KontponbHas paboTa coctouT ux 2-X yacteid. B mepBoil wactu mpeniaraercs
BBITIOJIHUTH 4 3aJaHusi - BbIOpATh MPaBUJIBLHBIM OTBET M3 YETHIPEX MPEJI0OKEHHBIX. Bo
BTOPOI YacCTH MpeJJIaracTcs BHIMOJHUTH 6 3alaHuil - 0(DOPMUTH XOJ] PEIICHUS U 3alucaTh
MOJy4YEHHBIA OTBET.

3a TpaBWIbHOE BBIMOJHEHUE JIO00T0 3aJaHusl TEpBOM 4YacTh OOydarouuucs
noiydyaetr oauH Oasta. [IpaBuibHOE BHITIOHEHUE 3aJaHUN BTOPOM 4acTH OIICHUBAETCS 2
Oatamu WK 1 6aioM 3a YaCTUYHOE PEIICHUE.

bannbl, mosrydeHHbIE 32 BCE BBINOJHEHHBIE 3aaHUS, CYMMHUPYFOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 011 noJIy4eHUus OmMemKu
«3» (y008.) 8-10
«4» (xopouwo) 11-13
«5» (omauurno) 14-16
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3.1 Ilpamsie u nnockocmu 6 npocmpancmee

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

I1P6 1, ITP6 9, ITP6 11, ITP6 12, ITP6 14.

[TPy 1, ITPy 14, IT1Py 15, I1Py 16, 1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK 1.1, IIK 1.2, TIK 2.1, TIK 3.1, T1K 3.2.

wWn e

4.

TeopeTnyeckne BONpochl:
Chopmymupyiite Teopemy [ludaropa.
[lepeuncnutTe OCHOBHBIC (PUTYPHI B MPOCTPAHCTRBE.
[epeuncnure criocoObI 3aJaHUS TUIOCKOCTH.
[Tponomkure Teopemy: «Ecimum ogHa ®W3 JABYX MapaJlICIbHBIX MPSIMBIX

MIEPIICHIUKYJISIPHA TUIOCKOCTH, TO...».

5.

HpOI[OJDKI/ITe TCOPCMY: «Ecan ABC I1apaJlJICIIBHBIC IINIOCKOCTH IICPCCCKAIOTCA

TPETBEU, TO...».

6. Chopmynupyiite onpeaeneHyue AByrpaHoro yria.

7. CdopmynupyiiTe onpeaeneHue TpeXrpaHoro yria.

8. PackpoliTe MOHATHE «YTOJ MEXIY IPSIMBIMUY.

Q. IlepeuncinTe B3aMMHOE PACIIONIOKEHUE ABYX IPSIMBIX B IPOCTPAHCTBE

10. Kakue npsiMble Ha3bIBatOTCS MapajlieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPELIMBAIOIIMMUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBatOTCS MEPIEHAUKYIISIPHBIMU B IPOCTPAHCTBE?

13. TIlepeuncnute B3aUMHOE pACIOJIOKEHHWE TPAMONM M  TUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiTe NOHATHE «yToJd MEXY NPSIMOU U MIOCKOCTHIO.

15.  PackpoiiTe NOHSITHE «apalIeTbHOCTh NPAMON U TIIIOCKOCTH.

16. PackpoiiTe NOHITHE «IIEPIEHANKYISIPHOCTH IPSIMOM U MIIOCKOCTH.

17.  Ilepeuncnute B3auMHOE PACIIONIOKEHHUE JBYX IUIOCKOCTEH B MPOCTPAHCTRE.

18. PackpoiiTe OHITHE «yTOJ MKy TUIOCKOCTSIMM.

19. PackpoiiTe MOHATHE «TaPATIETLHOCTh TUIOCKOCTEN.

20. Packpoiite NoHATHE KIEPIEHIUKYIIPHOCTD MIIOCKOCTEN.

21. Kaxk HaliTh pacCTOSTHHE OT TOUYKH JI0 TPSIMOM?

22. Kaxk HaliTU pacCTOSTHHE MEXTy TMPSIMbIMU?

23.  Kak HaiiTu paccTossHUE MEXIY IITOCKOCTAMU?

24. Tlpomomxwute onpenenenue: «llepneHaukynsp — 31o...».

25. Ilponmomxute onpenenenue: «HakmonHas — 3T10...».

26. Ilpomomxute onpenenenue: «IIpoekius HAKITOHHON — ATO. .. ».

27. Ilepeuncnute CBOWCTBA MAPALICTLHOTO TPOCKTUPOBAHMUS.

28. IlpuBenurte mpuMepbl CHMMETPHUI Ha MIIOCKOCTU B IPUPOJE, UCKYCCTBE,

apXUTEKTYPE.
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29. IlpuBenure mpuMepbl CHMMETPHUI B IPOCTPAHCTBE B MPUPOJE, UCKYCCTBE,
aApXUTEKTYpE.
30.B dyeM oTiMuMe MOHATUE «JIBXKEHHE» OT MOHATUS «ITOBOPOT»?

KourpoanHas padora Nel
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3a0anunt 1-4 3anuwiume NPAGUIbHLLIL OMEEM U3 Yemblpex

npPeo10HCEHHBIX.
1. (1 6amm)Pacmudpyiite KpaTKyro 3anuch: a€ f3.

A) Touka a MPUHAJICKHUT TUIOCKOCTH §; B) Touka a mpuHamiexxut mpsmoi f; B)
npsiMasi & IPUHAIEKUT MIIOCKOCTH [5; ') mpsimast @ mepecekaeT MmIOCKOCTh 5.

2. (1 6amm) Ipsmeie AB u C/] ckperuBatorcsi. Kakoe pacmnosioskeHre UMEIOT TpsSIMbIe
ACu B/1?

A) napannensssie; b) nepnenaukynspueie; B) ckpernuBarotces; ') mepecekarorcs.

3. (1 6amn) [Tnockoctu a u f umeroT 1 oburyro Touky. KakoBo ux B3auMHOE
pacnoJioxkeHue?
A)napainenshsl; b) nepecekatorcs o npsamoid; B) coBnanarot; I') ckpemmBatoTcs.

4.(1 6amn) Ecau npsimas, mpoBeJieHHAsI HAa IIOCKOCTH Y€pe3 OCHOBAHUE HAKJIOHHOM,
MIEPIICHIUKYJIIPHA €€ MPOEKIUH, TO OHA...

A) nepneHANKYJIsIpHA U cCaMO# HAaKJIOHHOW; b) mapaiuiensHa u caMoii HaKJIOHHOI; B)
CKPEILUBAETCS C HAKIOHHOMW; [) mepneHIuKyJIsspHa OCHOBAHUIO HAKJIOHHOM.

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 pewteHus U NOJIYYEHHbLI Omeem.

5. (2 6anna) Yepes koH1b! oTpe3ka AB u ero cepennny M npoBezieHbI apajuieabHbIe
IpsIMBbIE, TEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B To4ukax Aj, B; m M;. Haiinure mmny
otpeska MM;, eciu oTpe3ok AB He mnepecekaeT IUIOCKOCTh M ecin AA;=6,8cM,
BB;=7,4cwm.

6. (2 6amna) [psameie AC, AB u A/l nomapHo nepneHanKyasipabl. Halianre orpe3ok
Cl, ecmu AB=5 cm, BC=13 cm, AJI=9 cwm.

7.(2 Gamna)ll3 TOYKM K IIJIOCKOCTH TPOBEACHBI JBE HAKJIOHHBIC. Halaure MIMHBI
o0lIero MEepHeHIuKYsIpa, €CIU MPOEKIMH HAKJIOHHBIX OTHOCSTCS Kak 2:3 W JUJIMHBI
HAKJIOHHBIX paBHBI 23 cM U 33 CM.

8. (2 6amma) Haueptutbky0OABCJIA;1B1Cyi/l;. IMoctpouts Touxky KEAB, Touxy
Mel/1,C, orpezok PEEA;B,C;.

JlomoJIHMTEIbHAA YaCTh
Ilpu evinonnenuu 3adanuna 9 3anuwiume X00, 000CHOGAHUE PEUIEHUA U
NOJIYYEeHHbLIL OMeem.
9. (3 6amna) Pa3outh nBeTHWK Kpyriiod (opmbel (R=2 M) Ha 4yacTH pa3TUIHOU
miomaad. Paccuntarh KOJWYECTBO CaXEHIIEB LIBETOB JJIA Kaxjoro cekropa. OhopmMuth
cxemy 1BeTHHKA. Hanpumep:
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ITAJIOHBI OTBETOB:

Homep 2 5 6
3agaHus
OTBer B 7,1 15
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3.2 Koopounamut u éexmoput

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

I1P6 1, ITP6 9, ITP6 11, ITP6 12, ITP6 13.

ITPy 1, ITPy 14, IT1Py 15, I1Py 16, 1Py 17, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK 1.1, TIK 1.2, I[IK 2.1, TIK 3.1, TIK 3.2.

Teopernyeckue BONpPoOCHI:
N3 dyero cocTouT NpsiMOyrojibHas CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?

Ecnu Touka J1€XKUT B IJIOCKOCTH XY, KaKasi KOOpJIMHATA Y HEE HYJIEBAs?
[IpuBenuTe mpuMep KOOPIAUHAT TOUYKH A, KOTOpas JISKUT HA OCH Z.
Packpoiite noHsATHE «BEKTOPY.

Kak HailTH KoOpIMHATHI BEKTOpa?

Ilepeuncnure 1 pacKpOWTE NMPAaBUIIA CIIOKEHUS BEKTOPOB.

Kaxkune BeKTOpBI Ha3pIBaIOTCS KOJUIMHEAPHBIMU ?

Kakune BEeKTOpbI Ha3bIBAIOTCS MEPIIEHAUKYISIPHBIMA?

Yemy paBHO CKaJsipHOE MMPOU3BEECHUE BEKTOPOB?

Kaxk HaliTu BEKTOPHOE NMPOU3BEIECHUE BEKTOPOB?

Uemy paBeH yroj Mexay BEKTOpaMu?

[TpuBeauTe npumep MaTpULbl 2X2.

[TpuBeauTe npumep MaTpuubl 3x3.

©ooOoNOOR~WNE

[ S S N
wnN o

KourpoabHas padora Ne3

Qo0s3aTebHAA YACThH
Ilpu pewenuu 3a0anuit 1-4 3anumume npPasuIbHLIL oOmeem U3 Uemovlpex

npeod10HCEHHbIX.

1. (1 6amn) Haust Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 Hux
JIe)KaT Ha KOOpAUWHATHOM Tipsmoit Oy?

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

2. (1 6amn) Kakue u3 Bexkropos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBistitoTcs
€ IUHUYHBIMHA?

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

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

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

4. (1 6amn) Hdausr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpeska
sBisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume X00 peuieHus U NOJIYYEeHHbLIL Oneen.
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5. (2 6amna) Jlansr BexTops! a(-6,0,8) , B(-3,2,-6). Haiinute ckansipHOE MPOM3BEICHUE
BEKTOPOB.

6. (2 6ama)llpu KaKuX 3HAYCHUAX n BEKTOpPBI  d(4,n,2),
é(1,2,n )T PIICH UK YJIIPHBI?)

7. (2 6amma) Jlanel BekTopsl a(-6,0,8), B(-3,2,-6). Halimute KOCHHYC yriia Mexmy
BEKTOPAMH.

8. (2 6amna) Jlokaxure, uro yeTbipéxyroibHuk ABCJI sBisieTcst pomOoMm, eciu:
A(6,7,8), B(8,2,6), C(4,3,2), J1(2,8,4).

JlonmoJTHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peuleHUA U
NOJIYYEeHHbLIL OMeent.
9. (3 6amma) Maket kiTymMOBI TpeCTaBIeH Ha KOOPJIWHATHOHM IUIOCKOCTH. Haiinure
IO KIYMOBI (Y4ETBIPEXYTOIbHHKA), BEPIIUHBI KOTOPOro UMEIOT koopauHaThl (8;0),

(10:8), (2,10), (0;2).

101

[ a 0 =

JTAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBer B B A B -30 -1 -3/7 - 68
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3.3 Ocnoevt mpuzonomempuu. Tpuconomempuueckue ynkyuu

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):
I1P6 1, ITP6 3, I1P6 5, I1P6 14.

[1Py 1, ITPy 6, I1Py 7, I[Py 8, [1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
IIK 1.1, TIK 1.2, I[IK 2.1, TIK 3.1, TIK 3.2.

TeopeTnyecKkne BONPOCHI:

1.  Yemy paBeH yroJ B OUH pajauan?

2. B kakux dYeTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QYHKIuUS y=sinx
MIPUHUMAET TOJIOKUTENIbHbIC 3HAUCHUs?

3. B kakux 4YeTBepTAX TPUTOHOMETPUUYECKOrOo Kpyra GYHKIHUS y= COSX
MIPUHUMAET OTPHUIIATEIbHBIC 3HAUCHHUS ?

4, [Iponomxure onpenenenue: «CHHYC OCTPOTro yria — 3TO...».

5. [Tponomxute onpenenenune: «Kocunyc octporo yria — 3710...».

6. [Iponomxure onpenenenue: « TaHreHC OCTPOTO yriia — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8. Yemy paBHO nipousBeaeHue tgxX*ctgx?

Q. Yemy pasen Sin(2x)? ChopMyaupyiiTe IpaBUiIO BEIYUCICHUS.

10. UYewmy pasen €c0S(2x)? ChopMynupynTe IpaBUIO BHIYUCICHUSI.

11. TlepeuncnuTe TPUrOHOMETPUUYECKHE PYHKITUHU, YKAKUTE UX TICPUOIBI.

12. Yemy paBeH nepuon GyHKIuu Y=C0S(4X)?

13. emy paBeH nepuoa PyHKIUU y=cos(Xx/4)?

14. Omnpenenurte 061acTh 3HaAYCHUS QYHKIIUNA y=3C0S(5X)?

15. Tlepeuncnure ciocoObI perieHUs] TPUTOHOMETPUYECKUX YPABHEHHIM.

16. PackpoiiTe anaroputM pemieHUuss  OJHOPOJIHBIX  TPUTOHOMETPHUECKHUX
YPaBHEHHUH NEPBOTO MOPSAIKA.

17. PackpoiiTe anroput™M pemieHUS  OJHOPOIHBIX  TPUTOHOMETPHUYECKHX
YPaBHEHUU BTOPOTO MOPSIJIKA.

KourpoabHas padora Nod
Qo0s3aTebHAA YACTh
Ilpu pewenuu 3adanun 1-4 3anuwiume nPAGUNLHBLIL OMmMeem U3 Yemblpex

npeoI0HCeHHbIX.

1. (1 6amm)B AABC sinCZ%. Kaxkas u3 cropon siBnsiercst runoreny3oit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amn) Yrinom Kakoi 4yeTBepTH siBisieTcst yroy 0=400°7?

A)L; B) 1I; B) ;) V.

3. (1 6amn) Kakue u3 GyHKIUN SABISIIOTCS YETHBIMU?

A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.
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1
4. (1 6amn) Kakue u3 yucen sSBISIOTCS KOPHEM YpaBHEHHUS COS X =5?

T[' —E' :E' —_
A)X—E,E)XS,B)XZ,F)X :

Ilpu evinonnenuu 3a0anuii 5-8 3anumiume x00 peuwieHus U NOYYEHHbLIL OMEem.

5. (2 6amna) Beruncure: sin% + COS%.

. V2 ., 2
6. (2 6amna) Haiinure 3HaYeHHE BBIpa)KeHI/I}I4aI'CCOS7 - darcsin(— 7)

7. (2 6amma)/lokaxxkute TOXKAECTBO: 2sin(n/2+a)+ cos(m—a)= cosa.
8. (2 6ama)Pemmte ypaBHeHue: Sin” x - 4 sin x + 3 =0.

JlomoJIHMTEIbHAA YaCTh

Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peuleHUA U

NOYYEeHHbLIL OmEem.
9. (3 6anna)PemmTe cucteMy ypaBHEHU |
x+y=m
{sin x+ siny = 2.
JTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a1aHus

Otser b A B b 1 2n - | S42m, | G+ 2m; S+
ne 7 2mn),

ne Z
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3.4 IIpou3eoonasn pynkyuu, ee npumenenue

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue npogepke (31emMenmo):
[1P6 1, I1P6 4, TIP6 6, [1P6 14.
[1Py 1, ITPy 6, 1Py 7, [TPy 8, I1Py 9, I1Py 10, ITPy 11, ITPy 18, [TPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.
Teopernyeckne BONPOCHI:
[Tponomxure onpenenenue: «llocnenoBaTeabHOCTD — 3TO. .. ».
[IpuBenute npumep apudMEeTHIECKON MPOrPECCUH.
[IpuBeauTe npuMep reOMETPUYECKON TPOrPECCHH.
[IpuBeauTe npuMep OECKOHEYHO YOBIBAIOIIEH Nr€OMETPUUECKON MTPOTrPECCUH.
[Iponomxure onpenenenue: «lIponzBoanas — 310...».
Packpoitte reoMeTpruueCKNUA CMBICIT ITIPOU3BOTHOM.
[Iponomxure onpenenenue: «KacarenpHas — 3T0...».
Packpoiite huzndeckuii CMbICI TPOU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOIHBIX.
10. Yemy paBHa MpoM3BOJIHASA CTETIEHHON QyHKIMN?
11. UYemy paBHa npou3BOJHAs IPOU3BEICHNUSA?
12.  UYemy paBHa Npou3BOJIHASL YACTHOTO?
13. Yemy paBHa IPOU3BOAHAS CIOKHOU DYHKIIU?
14.  CdopmynupyiiTe npusHaK Bo3pacTaHus QPyHKIUH.
15. Cdopmynupyiite npusHak yObIBaHUS PYHKIUU.
16. CdopmynupyiitTe Ipu3HAK TOYKA MaKCUMyMa (DyHKIIHUH.
17. CdopmynupyiiTe npu3HaK TOYKM MUHUMYyMa (QYHKLIHU.
18. CocrtaBpTe aNropuT™M peIIeHHs 3aJad Ha HaXO0XJACHUS HAuOOJBIIET0 |
HAaMMEHBILIET0 3HaUeHUs! QYHKLIHUU Ha OTpe3Ke?
19. CocraBpTe aNropuT™M HCCIEAOBAHUSA M TOCTPOCHHS Trpaduka (PYHKIHH C
TMOMOIIBIO MPOU3BOHOM.
20. Kaxk HaliTu BEpTUKAIBbHYIO aCUMIITOTY rpaduka QpyHKIuu?

CoNOaARLDE

KourpoanHas padora NoS
Oo0s13aTeIbHAS YACTh

Ilpu pewenuu 3a0anun 1-4 3anuwiume npaguIbHLIL oOmeem U3 UYemvipex
nPeoN0IHCEHHbIX.
1. (1 6a1) Yemy paBHa mpon3BoaHas GYHKIHH y=COS X?
A) y'=-sin’k; B)y'=-2sin’x; B)y’=-2cos x sinx; ') y’=2cos x.
2. (1 6ann)Ilo xakoi u3 GopMyI1 BHIYUCISETCS IPOU3BOIHAS IPOU3BEICHUS?
u'v-uv’

A) (utv)=u"+v’; B) (uv)=u'vtuv’; B)() = ; D(f(g(x) = (g(x))*g"(x).

7 >
3. (1 6amn)Pemmre ypasaenue t'(x)=0, ecnu f(x)z‘éx2 — 6x +4. Beibepute OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 ©ammHa pucynke wuzo0Opaxken rpaduk mnpousBogHoit dynkun f(Xx),

OTIpEICICHHOM Ha HWHTEpBaJe (—10; 8).

HarigurekonnuectBoTouekMakcumymadyakiuuf(X)na otpeske [—9;6].
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A)5;B)4: B)2;T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus u NOAYYEHHBLIL OMEem.
5. (2 Oamna) MarepuanbHas TOYKAa JBIXKETCS NPSMOJIMHEHHO TIO 3aKOHY

4 3 442 _
.X(f) =t +6t 4+ 5t S(FI[G X—DPaCCTOSAHUECOTTOYKHOTCYCTaBMETPAX, t—

BPEMSBCEKYH/IaX, M3MEpPEHHOECHAYaIaIBUKECHHUS ). HaiinureeeckopocTh (BM/C)
BMOMEHTBpeMenu! = 3 C.
6. (2 6aia)Ha pucynke n3o0paxén rpaduk ¢pyHkiuny = f(X) 1 kacaTeibHas K HEMY

B TOYKE C abcuuccoiiXy. Haiinure 3HaueHune mpousBoanoi GpyHkimuf(X) B ToukeXo.
YA

(x=2)(x+3)
_—>
(x—8) 0

8. (2 6amma)dccnenoBars GyHKImIO f(X)=X" — 3X U HOCTPOHTH & rpaduk.

7. (2 6amna)PemTe HepaBEHCTRO:

JonoJHUTEIbHASA YACTh

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

9. (3 Gamwra) ®Oupme «CagoBOI» BBUICISIOT YYACTOK 3eMJIH IUomanso 100 M2,
[Ipenyararor 4deThipe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kaxou
y4acToK 0a00puT aupektop ¢upmbl «CamoBoy», yUYUTBIBAas, 4TO HEOOXOAUMO Oyaer
MOCTaBUTH 3a00p IO MEPUMETPY?

ITAaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a/IaHUA

OTBeT B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)
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3.5 Muozozpannuku u mena epawienus

Obpazoeamenvnvle pe3yiomamel, noodaexcauiue nposepke (31emMeHnbol):
I1P6 1, I1P6 6, ITP6 9, ITP6 10, ITP6 11, ITP6 12, I1P6 14.
ITPy 1, ITPy 12, I1Py 13, [1Py 14, TPy 15, I1Py 16, 1Py 18, I1Py 19.

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

Teoperuyeckne BONPOCHI:

[Iponomxure onpeneneHue: «MHOTOrpaHHUK — 3TO. ...
[Iponomxute onpeaenenue: «lIpuzma — 310...».
[Iponomxure onpenenenue: «lIpsMoyroapHbIi napamienenumnes — 370. ..».
[Iponomxure onpenenenue: «Ky6 — 3to...».
[Iponomwxure onpenenenue: «lIupamuna — 310...».
CdopmynupyiiTe CBOMCTBO O IPOTUBOJIEKAIINX TPAHAX HapaljIesIeUIEe 1a.
CdopmynupyiiTe CBONCTBO O IMAroHaIsIX Napajuleenunena.
ChopmynupyiiTe CBOHCTBO O JuaroHajiud U JIMHEWHBIX pa3Mepax
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.

Q. Kaxkas npu3ma Ha3piBaeTcs npsiMon?

10. Kaxkas mpu3ma Ha3bpIBa€TCS MPABUILHOMN?

11. PackpoiiTe NOHATHE «IIpaBUJIbHAS TUPAMUAA.

12.  Yro Takoe anodema mpaBUILHON TUPAMUIBI?

13. B 4YeMm oTiuMyue TMOJHOW TMOBEPXHOCTH MPU3MBI OT TIOJHOM TMOBEPXHOCTHU
UpaMUIbI?

14.  CdopmynupyiiTe TEOpeMy O BBIYMCICHMH OOKOBOW IMOBEPXHOCTH MPSIMOU
IIPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIYUCICHHMH OOKOBOM  TMOBEPXHOCTHU
MPaBUIILHON MUPAMUIBI.

16. HazoBwute mpeaMeTsl U3 Baliei MpodeccuoOHAIBHON NeATeIbHOCTH, KOTOPhIE
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakume MHOrOrpaHHUKMA  Ha3bIBalOTCS  mpaBuibHbIMH?  [lepeunciure
MpaBUJIbHbIE MHOTOTPAHHUKHU.

18. Ilpomomxkure onpenencuue: « {umuHagp — 310...».

19. TIlponomxure onpenenenue: «kKonyc —ato...».

20. IIpomomxkwuTe ompeneneHue: «Y CEUCHHBIA KOHYC — 3TO...)».

21. TIIpomomxute onpenenenue: «lllap —310...».

22. Uro sABISETCS BBICOTOM YCEUEHHOr0 KOHyca?

23. Utro sABIAETCS OCEBBIM CEUYEHHWEM LWJIMHJpA, KOHYCa, YCEUCHHOTO KOHYcCa,
mapa?

24.  llepeuncnure eqUHUIIBI U3MEPEHUS TUIOIIAIH, 00beMa.

25. Yemy paBHO OTHOIICHHE IUIOMIAJIEH MOBEPXHOCTEH MOAOOHBIX (UTYp B
IIPOCTpPaHCTBE?

26. UYemy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (PUTYP B IPOCTPAHCTBE?

O N O WNE
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27. HazoBute nmpeaMeTsl U3 Balie npodecCuoHaTbHOM 1eATeNbHOCTH, KOTOPhIE
UMEIOT ()OPMBI TEJT BPAIIICHHS.

KourpoanHast padora Ne6
Oo0s13aTeIbHAsA YaCTh
Ilpu pewenuu 3a0anuni 1-4 3anuwiume npaguibHLIL OM6EeM U3 UYemblpex

npe()Jlo:)fceHHblx.

1. (1 OGamr)B kakux eauHUIIAX HU3MEPSAETCS  IUIOMIAAb  ITOBEPXHOCTH
MHOTOTpaHHHKA?

A) B rpanycax; b) B MmeTpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHBIX Tpajaycax.

2. (1 6ann) ITnomaab 6O0KOBOM MOBEPXHOCTH MPU3MBI BEIUUCIISIETCS 110 hopMyJIe:

A) S=Ssoxt 2 Socu-s B) Sgox =Pocu™H; B) S= Bgox + SSpcu; I') SO0k =2P o, *H.

3. (1 6amn)Yro sBIsIETCA OCEBBIM CEUEHHEM YCEUEHHOTO KOHYyca?

A) paBHOOeApeHHbI  TpeyroiapHuk; b) paBHOOenpenHas Tpameuus; B)
IPSIMOYTOJIBHUK; [') MpsSIMOYyTONTbHAS TpamneIusl.
4. (1 o6amn) Kakags d¢urypa mnomydaeTcss NOpu BpalleHUH MPSIMOYTOJIBHOIO

TPEYTOJIbHUKA BOKPYT OJHOTO U3 CBOMX KAaTE€TOB?
A) xonyc; b) yceuennslil konyc; B) nupamuna; I') yceuennas nupamuia.
Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL ONEem.

5. (2 6amna) PeGpo ocHOBaHUS MPaBUILHOW TPEYroabHOM MUpaMuIsl 3 M, anodema
6Mm. Haiinure momaas 60KOBOI MOBEPXHOCTH MTUPAMUJIBI.

6. (2 6anna) Jluaronans kyba paBHa V/588. Haiinute ero oobem.

7. (2 6amna) [IpsaMOyTroIpHUK CO CTOPOHAMH 8CM U 3CM BpalaeTcs BOKPYT OOJIbIen
cTopoHbl. Halimute oObeM, 1uiomaau OOKOBOH M ITOJHON MOBEPXHOCTEH ITOTYYEHHOTO
Tena.

8. (2 6amna) BeryucauTh MOBEPXHOCTh KPOHBI KYCTapHHUKA, UMEIOIIETO (hopMy I1apa
pamuyca 0,5 M. B oTBeT 3anummmTe unciio, ASICHHOE Ha 7.

JJonoJHUTEIbLHASL YACTh

Ilpu evinonnenuu 3adanusn 9 3anumume x00, 000CHOBAHUE peuleHUA U
NOJIyY4eHHbLIL Omeent.

9. (3 6amna) Co3pmate MoOJeinb KIymMObl, MMerome ¢opMy KOMOMHHPOBAHHOTO
r€OMETPUYECKOT0 TeJla, BBIMIOJIHUTHL HEOOXOAuMBbIE pacdeThl (IJIoIIab, OOBEM,
KOJINYECTBO U BUbI CAKCHIIEB).

IIpenmnonaraemeie MojieIU KITyMO:

¥
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ITAaJOHbI OTBETOB:

Homep 1 2 5 6 7

3a1aHuA

OtBer B b 27 2744 127,
48m;

64n
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3.6 Ilepeoobpaznan pynkyuu, ee npumenenue

OopazoseamenvHbie pe3yrvmamot, nood1exHcauiue nposepke (INeMeHmyl):

[1P6 1, I1P6 4, TIP6 6, [1P6 14.
[1Py 1, ITPy 6, [1Py 7, I1Py 8, TPy 9, [1Py 10, ITPy 11, 1Py 18, [1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTruyeckne BONpochl:
[Mponomxkute onpenencuue: «Pynkuus F(X) Ha3pIBaeTCS ... ».
Packpoiite reoMeTprueCKuid CMBICT OIMPEICTICHHOTO HHTETpaa.
[Tponomxkwure onpenenenue: «KpuBonuHeWHas Tpamenus — 3T0. .. ».
Chopmynupyiite popmyny Herotona-Jleitonuna.
B uem 3axmrouaeTcst oOumii Buj BCeX MepBOOOpPa3HBIX?
[lepeuncnure mpaBuiia BEIYUCICHUS HHTETPAJIOB.

SohkowdpE

KonTpoabHas padora Ne7
Qos3aTebHAsA YaCTh

Ilpu pewenuu 3adanun 1-4 3anuwiume npaAGUIBLHLIIL oOmeem U3 Yemovipex
nPeo10HCEHHBIX.

1.(1 6Gamn)nst xakol w3 QyExkomit  dyekmEs  F(x)=x>-3x+1  sBisercs
nepBoOOpa3HOit?

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 6amn) Jana dynxuus f(x)= 3x*+1. Uemy pasua F(1)

A)2:B)4;B)6:T) I-.

3. (1 6ayn) OOmMit BUI BCeX epBOOOOPa3HBIX Ais 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 6amn)BeraucuTe ONpeeNeHHbIH UHTErpa [ 12 xdx.

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

Ilpu ¢vinonnenuu 3a0anuit 5-8 3anumiume x00 peuwieHus U NOJIYUEHHbLI Omeemn.

5. (2 6ama) Semstercs mu F(x)=x>-3x+1 mepBoo6pasnoii st dysxmms fi(x)=3(x>-1)?

6. (2 6auta)3amaiite mepBooGpasayo F(x) mis dyHKmuu f(X)=3x-2X, €ClIH H3BECTHbI
koopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6anna)Ha pucynke m3obpaxen rpadux ¢ynkmmn Y=f(X), ompenenéuHoii Ha

unrepsaie (—3; 11). Halinnrenanmenpeesnasennepynkuunf(x)na orpeske [2;9,5].

A v = fiz)
A
3 . ‘AR =
) LA A1
NAN |/ A\l
A/
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8. (2 6amna)Ha pucynke uzobpaxeH rpaduk Hekoropoit pynkuu Y=f(X). [Tonp3ysce
PHCYHKOM, BBIMUCIIUTE OTIPEIETEHHBIA MHTETPA | 15 f(x)dx.

YA

4

) e s e e s e e s

JlonoJIHUTENLHAS YacTh
Ilpu evinonnenuu 3adanua 9 3anumwume Xx00, 000CHOBaHUe peUleHUA U
NOJIyYeHHbLIL Omeem.
9. (3 Gamma)BerumcnuTh TIIOMIANb KIyMOBI, MEPUMETP KOTOPOW OTPaHUYMBAIOT
muann y=0, y=X, y=-2x+6. Pemuts nByms cnocobamu. Crenatb 4epTex.
ITaJIOHbI OTBETOB:

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

OtBer r A b r a xX-x"+4 -3 12 3
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3.7 Cmenenu u kopuu. Cmenennasn pynkyus

OopazoseamenvHbie pe3yrvmamot, nood1exHcauiue nposepke (INeMeHmyl):
ITP6 1, TIP6 2, T1P6 3, I1PG5, I1P6 6, I1P6 14.

[1Py 1, ITPy 5, [IPy 6, [1Py 7, ITPy 8, [1Py 18, 1Py 19.

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

TeopeTnyecKye BOIPOCHI:

1. Chopmynupyiite onpeaeneHue CTeNeHHON (QYHKITHH.

2. [lepeuriciure CBOMCTBA CTEMIEHHON (DYHKLIUHU C UEIBIM [TOKA3aTEIEM.

3. Ilepeunciire CBOMCTBA CTENEHM C  JICHCTBUTEIBHBIM  IIOKA3aTEJIEM.
IIpuBenuTe npUMeEpHI.

4. Ilepeuncnure cBOMCTBA KOPHA HATypaabHOM cTeneHy. [IpuBenure nmpumMepsl

S. Ha uto HeoOxonumMo oOpaTUTh BHHUMaHUE NPU PEUICHUH HWPPALUOHAIBLHOTO
YpaBHEHUS YETHOM CTENIEHU?

6. Uemy paBeH KOpEHb YETHOW CTENIEHU U3 oTpuuarenbHoro uncia?lIpuseaure
IIpUMED.

7. Yemy paBeH KOpPEHb HEUETHOM CTENEHM HW3 OTPULATEIBHOIO 4Yucia?
[IpuBenure npumep.

8. Ha yT0 crouT 00patuTh BHUMAaHUE MPU PELIEHUU UPPALUOHATIBHBIX, APOOHO-

palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB?

KourpoabHas padora Ne 8
Qo0s3aTebHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumume npPasuIbHLIL oOmeem U3 Uemovlpex

npPeonoIHCeHHbIX.

1. (1 Gamn)Mesx Iy KAKMMH ABYMS HATYPAIbHBIMU YACIAMH HAXOIUTCS unciioy/19?
A)19u20;b)2u3;B)18u19;1")3 u4.

2. (1 6amm)Omnpeenure KOPeHb ypaBHEHHS X =125

A)3.;b)-3;B)-51)5.

3. (1 6amr)Pacmionoxure B MOpsiAKE BO3paCTaHUS YHCIA: 2; i/?, V17

A) 2; Y5 Y17; B) 2; ¥17; 3/5; B) 3/5; 2; V17; 1) ¥17; 2; /5.

4. (1 6amn) YMHOXas 4rclia C OIMHAKOBBIM OCHOBAaHUEM, UX CTETICHH. .. 7

A) ymHoxaeM; b) nenum; B) cknaasiBaem; [') oTHMaeM.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 pewieHus U NOJYYEHHbLIL OMeem.
5,58, 2.9
a’”®-a~

6,48
a npu a=7.

(VI2+8)’
10+v96

5. (2 6anmna)Haiinure 3HaYeHUE BBIPAKCHUS

6. (2 6anna)Haiinute 3HaYe€HUE BBIPAKEHUS
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7. (2 Oamma) Paccrosame ot HaOmomaTens, HAXOJAIIETOCSs Ha HEOOIBIION
BbICOTEhKHIIOMETpOB Haj 3eMiEl, 10 HAOI01aeMO UM JIMHHHM TOPU30HTA BBIYHUCIISACTCS

1o bopmyie I=v2 h, rneR=6400 KM —paJnyC3eMIIH.
CKaKOMBBICOTBITOPU30HTBHICHHAPACCTOSTHUN 48 KUJIOMETPOB?

OTBCTBBIpaSHTCBKI/IJIOMGTan.

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

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHO8AHUE peuleHUA U
NOJIYYeHHbLIL OMeem.
y =

9. (3 6amma)PemuTe rpaduuecKku CHCTEMY ypaBHCHUI: { y=x

ITAJIOHBI OTBETOB:

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

OtBeTt b r B B 49 2 0,18 -36 (1;1)
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3.8 Ilokazamenvnan ¢pynkuyus

Oopaszosamenvubie pe3yiomamal, noodiexcaujue npogepke (31emMeHmot):

I1P6 1, I1P6 2, TIPG 3, ITP6 4, I1P6 5, I1P6 6, TTPG 14,

[1Py 1, ITPy 5, [1Py 6, I1Py 7, ITPy 8, [1Py 18, ITPy 19.

OK 01, OK 02, OK 03, OK 05, OK 07.
Teopernueckne BONPOCHI:

1. CdopmynupyiiTe onpeaesieHue Moka3aTeabHON QYHKIIMH.

2. [Tepeuncnute cBOMCTBA MOKAa3aTEIbHON (DYHKITHH.

3. [lepeunciute criocoObl pelieHus OKa3aTeNIbHbIX YPaBHEHUN.

4. ChopmynupyiiTe  nmpaBuUiIO  pelIEHHsT  MPOCTEHIIMX  MOKa3aTelIbHbIX
HEPABEHCTB.

S. B uewm 3akmtouaercs rpaduyueckuil cnocod peneHus: ypaBHeHH.

6. [IpuBenure npumep GyHKIIMOHAIBHOW 3aBUCUMOCTHU MOKA3aTeIbHOW (QYHKIIUHU U3
pEATbHOM KU3HMU.

KonTpoanHuas padora No9

Oobs3aTe/bHAS YACTh

IIpu pewenuu 3adanuit 1-4 3anumiume nPABUIbHBIIL oOmeem U3 Uemvlpex
npeod10HCEHHbIX.

1. (1 G6amm)IIpun kakoM 3HaueHuH a (GYHKIUS y=a' ObIBa€T Ha BCEH 00JacTH
onpeaeaeHus?

4 1

A) a=; b) a=8,25; B) a=; I') a=V/3.

2. (1 Gamn)Ha pucynke uzoOpaxén rpadpuk (ynkumu sugaf(x)=a*. Haiigute
3Havyenuef(2).

VA

::f'

flx)=a"

e

o T X
A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. (1 6amn) Oynkuus 3anana Gopmynoi: f(x)=(%)x. Yemy paBHo f(-2)?
A) - B)-4;B) 4 1) V2.

1 x—13
=3.
4. (1 6amn) Kopenb ypaBHeHI/ISI(Q) ?
A)12,5;b)13; B) 14;T') 15.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHBLIL OMeem.
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5. (2 6amwta) Haitnure kopens ypaBaenns 3* °-5*3*=12

6. (2 6anna) CKONBKO LENbIX PEIICHNH HMeeT HepaBeHCTBO 1 <7 '<49?
— 25—8x—x2
7. (2 6anna)Haiiaute Touky Makcumyma GyHKITUH Y .
8. (2 6amna)B xone pacmaga paJInOaKTUBHOTO M30TONA €r0 Macca YMEHBIIAETCS 1O

_ —t/T
m(t) =mgy-27"",
3aKOHY raeMy, — HavallbHasi Macca u3oTomna,t — BpeMsi, MpouIeAIiee OT
Ha4YaJIbHOTO MOMEHTa, | — Mepuoj mojypaciaga. B HadambHBIIT MOMEHT BpEMEHH Macca
H30TOMa 184 wmr. IlepuroneromnoiypacmaaacocTaBIIsIeT 7 MMH. Haitgure,
4epe3CKOIbKOMUHYTMAcCan30TonadyaeTpaBHa 23 Mr.

JIOMMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peuleHUA U
NOJIYYEeHHbLIL OMeent.

—2x=0
9. (3 6amna)Pemmte rpaduuecku cucTeMy ypaBHEHUI: Y _or_
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHuA

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

30




3.9 Jlozapugpmot. Jlocapugpmuueckan pynkyusn

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

I1P6 1, I1P6 2, TIPG 3, ITP6 4, I1P6 5, I1P6 6, TTPG 14,
[1Py 1, ITPy 5, [1Py 6, I1Py 7, ITPy 8, [1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

TeopeTnyecKye BONPOCHI:

1. Chopmynupyiite onpenenenue gorapubmMudeckoin QyHKINH.

2. [Tepeuncnure cBoiicTBa JorapuPmMuyeckon PyHKIIUH.

3. [Tponomxkure onpenenenue: «Jlorapudgm —310...».

4.  Yemy paBeH jorapudm npousBeaeHus?

5. Yemy paBeH jorapudm 4acTHOro?

6. [IpuBenure npumepsl JorapuPMHUUECKOM CHOHpadd B MNPUPOAE U B
OKpPYXaroIEeM MHUpE.

7. Ha uyro crtour oOparurh BHMMAaHHWE NpPHU PEIICHUU JOrapuPMUUECKUX HU
YPaBHEHHU U HEPABEHCTB?

6. [lepeunciure crnocoObl peleHus J0rapu(pMUIECKUX YPaBHEHHM.

1. ChopmynupyiiTe TpaBWIO PEHICHUS MPOCTEHIIUX  JIorapuMHUUECKUX
HEPaBEHCTB.

8. B uewm 3axmmroyaercs rpaduyueckuii cnocod peneHus: ypaBHeHHM.

6. IlpuBegute mnpuMep (YHKIIMOHATBHON 3aBUCUMOCTU JIOTapUPMUUYECKOM
(yHKIIMHU 13 peaIbHOM JKU3HHU.

KonTpoabHas padora Nel(
Oos3aTe/IbHAS YACTh
IIpu pewenuu 3adanuit 1-4 3anumiume npPAsUIbHBIL oOmeem U3 Uemvlpex

npeodI0HCeHHbIX.
1. (1 6ann) Kakas u3 pyHKImil Bo3pacTaeT Ha Bceil 001acTH onpeaesieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x>; T) f(x)=log: x.
2

2. (1 6amm)Ykaxure obmacTs onpenenenust pynkuuu f(x) = 1g 2):73

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

3. (1 6amur)Pacrionoxute B opsjike Bospactanus: logg s 4; logy s 0,4,10gg 5 i.

1 1
A) loggs 4;10go5 0,4;10805 7 ; b) logg s 410805 ;10805 0,4,
1 1
B) log s 7 logo5 0,4;108054; I')logys 0,4; logg s y log,5 4.

4. (1 6amn)Haiigure KOpeHb ypaBHeHI/mlngl (5—x)=2.
A)11:B)-11: B) -3; T) 3.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume X00 peuieHus U NOJIYYEeHHbLIL Oneen.

5. (2 6amta)OnpeienuTe 3HaUCHHE BhIpaxkerHus logg 2 + log, 3 + 210824,
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6. (2 6amta) YkakuTe HaMMEHBIIIEE 11eJI0€ PEIICHIE HEPABCHCTBA!
log;(6x — 4) > 2.

7. (2 6anna)Haiinure Touky MakcuMyMa GyHKIHH Y — 81n ()C + 7) —8x+3.

8. (2 6amna)/lya oborpeBa moMenieHus, TeMIIepaTypa B KOTOPOM MOAICPKUBACTCS HA
ypoBae T,=15° depe3 paauaTop OTOIUIEHHS MPOIYCKAIOT TOPSIyI0 BOLy. Pacxo
npoxosuiel uepes TpyOy paauaropa Boasl m = 0,6 kr/c. [IpoxoasnorpybepaccTosHue X,

BOJIaOXJIaKAaeTcsIoTHaYanpbHOTeMueparypsl  T,=91° mo Temmeparypsr T, mnpuuém

Ix —Tn Br-c Br
5 ¢ =4200 y =28
I'=Tu rpe Kr-°C — TemmoéMKOCTh BOJIBI, M-°C —

kod(urment Tennoodmena, a & = 0,8 — nocrosunas. Haigure, 10 Kakoii TeMIepaTyphl
(B rpagycax Llenbcus) oxiaaurces BoJa, €CIIM JJIMHA TPYyObl paauaropa paBHa 144 m.

x—occmlog
y 2

JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHOBAHUE peuleHUA U
NOJIYYEeHHbLIL OMeent.

+ 2x = logz 135 —log; 5

N
9. (3 6amna)Pemute rpaduyuecku cuctemy ypaBHeHI/II/I.{ 2y —3x=6 :

ITAJIOHBI OTBETOB:

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

OrBer A r A b 5 3 6 34 | (0;3)
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3.10 Muoswcecmea. Inemenmul meopuu 2paghoe

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

I1P6 1, I1P6 2.

[1Py1, TPy 2, TPy 3.

OK 01, OK 02, OK 04, OK 07.

IK 1.1, 1IK 1.2, I1IK 2.1, I1K 3.1, I1K 3.2.

Teopernyeckne BONPOCHI:
Cdhopmynupyiite onpeseneHne MHOKECTBA.
[Tponomxkure onpenenenue: «OObeIUHEHNE MHOXKECTB — 3TO. .. )».
[Iponomxure onpenenenue: «llepecedueHne MHOKECTB — 3TO. . ).
[Iponomkure onpeneneHue: «Pa3HOCTE MHOXKECTB — 3TO. .. ».
N3006pa3ure o0beAMHEHNE ABYX MHOXKECTB Ha Kpyrax Jiepa.
N300pa3ute nepeceyeHne TpeX MHOXKECTB Ha Kpyrax Jusepa.
Cdhopmynupyiite onpezenenue rpaga. Uto Ha3zpIBaeTCs BEPLUIMHON, peOpom
rpacda?
8. Kaxk HaiiTu cTeneHb BepIuHbI rpada?
9. HazoBuTe OTAMYUTENBHBIE YEPTHI IOJTHOTO U HEMOJIHOTO rpadoB.
10.Ha3oBuTE OTIIMYUTENBHBIE YEPTHI CBSI3HOTO U HECBSA3HOTO TpadoB.

NogabkowbdE

KourpoabHas padora (Nel3)
Qo0s3aTebHAA YACTH
Ilpu pewenuu 3a0anuit 1-4 3anumwiume nNPasuIbHLIL omeem U3 uUemvlpex

npeod10HCeHHbIX.
1. (1 6amm) Kakas onepanus nzo0paxkeHa Ha kpyrax Jitnepa?

Q.

A)E=4uB; B)E=AnB; B)E=4\5T) E=A-B.

2. (1 6amm) Kakoii rpad npencrabien?

A) nonueiil; b) Henonuelii; B)  AEPEBO; I') HyneBoi.

3. (1 6amn) [1arepo pabounux BCTPETUINCH MPU BBICAJIKE IIBETOB B KIIyMOBI. CKOJIBKO
BCETO OBLIO CACIaHO PYKOIOXKATUI

A)10;Bb) 11;B)5;T) 6.

4. (1 6amn)Onpenenute CTETCHb BEPIIMHBI B:

A

B8

E F
A)8:B) 11; B) 3;T) 5.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHbLIL ONEem.

5.(2 6amna) 1. Jlanbl 1Ba MHOXeCcTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anumure 1 u300pazute rpaduuecku HoBoe MHOXKECTBO E: a)E= AU B ; 0)E = AnB.

6. (2 6anmna) Komunel [1Py3bs 3aHUMAaIOTCS KaKUM-HUOYIb BUZOM 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 6anna)Ha pucyHke — cxeMa JI0Opor, CBA3BIBAIOIINX ropojckue napku A, b, B,
I', [, E. ITo xaxxnoit 1opore MOKHO JBUTAThCA TOJBKO B OJTHOM HAIPABJICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET pa3IuyHbIX n};{reﬁ u3 napka A B mapk E?

<\<\
AN

8. (2 6amta)MoKHO JIM HapuUCOBaTh M300paXKEHHBIM 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 Gamna) I[lepByro WM BTOPYHO KOHTPOJIbHBIC pabOTHI M0 MaT€MaTUKE YCIEITHO
Hanucanu 33 cTyAeHTa, MEepBYI0 WIH TPEeThio — 31 CTyIEeHT, BTOPYIO WK TpeThio — 32
ctyneHta. He MeHee NByX KOHTPOJIBHBIX paOoT BbmogHUIU 20 cryaeHToB. CKOJBKO
CTYJICHTOB YCTICIIIHO PEIINIIN TOJIBKO OJIHY 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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3.119nemenmut KomoOUHAMOPUKU, CHMAMUCMUKU U MEOPUU 6EPOAMHOCHEll

Oopaszosamenvuoie pe3yiomamal, noodexcaujue npogepke (31emMeHmot):

[1P6 7, I1P6 8, T1P6 14.
[TPy 1, ITPy 2, T1Py 3, [1Py 4, [1Py 12, I1Py 13, [1Py 14, T1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05.
IIK 1.2, TIK 1.3.
Teopernyeckne BONPOCHI:
1. [Iponomxure omnpexnenenue: «CaywailHoe coObiTue — 3T70...». llpuBenute
npuMep.
2. [IpuBenute npuMep 10CTOBEPHOTO COOBITHS.
3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.
4. [Iponomxure onpeneneHue: «BeposSTHOCTh CIy4allHOTO COOBITHS — 3TO...)».
5. ChopmynupyiiTe mpaBUIO HAXOXKICHUS CIOKEHHS BEPOSTHOCTEH.
6. CdopmynupyiiTe nNpaBUI0 YMHOKEHHUS BEPOSITHOCTEM.
7. Kak HaiiTu cpennee apupMeTrnyecKoe YMCIOBOro psiaa?
8. Kaxk HaliTu MeauaHy 4uciI0BOro psaa?
Q. Kak Bprumcisiercst pazmax 4ucioBOro psaa?
10.  JIns yero Hy»kHBI quarpammsl, rpaduku? [lepeuncnure BUabl AUarpamm.
11. TlpuBenute npumepbl NPOSBICHUS 3aKOHA OOJBIIMX YHUCET B HPUPOTHBIX
SIBJICHUSIX.
12. TlpuBeauTe mpuUMeEpHI MPOSIBICHUS 3aKOHA OOJBIINX YMCET B OOIIECTBEHHBIX
SIBJICHUSIX.
13. Yro m3ydaer craructuka?
14.  TIpomomxkute onpenenenue: «Coueranue — 3T0...».
15. IIponmomxure onpeneneHue: «Pazmenienue — 310...».
16. IIpomomkure onpeneneHue: «llepectaHOBKH — 3TO...».
17. IlpuBeguTe npuMep MHOXKECTBA U3 PEAIbHOM KU3HU.
18. IlpuBenuTe mpuMep OmepaIuu MepeceueHrss MHOKECTB.
19. TlpuBeaute mpumep omnepanuu 0ObETUHEHNUS MHOXKECTB.
20. IlpuBenure mpumep onepary pa3sHOCTH MHOKECTB.
21.  Packpoiite NOHATUA «Tpady, «I€PEBO», KLIUKID).

KourpoanHas padora Nell
Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBLl OmMeem U3 Yembvlpex
nPeoN0IHCEHHbIX.

1.

(1 6amn) KomOunatopuka— 53TO pas3fen MaTeMaTUKH, OTBEYAOUIMNA Ha

BOTIPOCHI CKOJIBKUMH CIIOCO0aMH, MOYKHO BBIOPATh JIEMEHTHI . ..
A) 3alaHHOTO KOHEYHOIo MHOXeCTBa; b) OGeckoHewuHoro MHoxkecTBa; B) mroboro

MHOKCCTBA,

') uppalioHaIbHBIX YHCEIL.
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2. (1 6amn) CoenuHeHus u3 N 3meMeHToB, oTiaudaromuecs [IPyr ot [IPyra Tonbpko
TTOPSIIKOM PACITOJIOKEHUS B HUX 3JIEMEHTOB, HAa3bIBAIOTCS:
A) nepectanoBkami; b) couetanusamu; B) pasmenienusamu; [') koMmOMHAIIASIMHU.

3. (1 6am) Yucno Bcex BO3MOXKHBIX pa3MeIEHUI BBIYUCIACTCS 10 (popmyie:

T (n-m)?

m=nn+m)

4. (1 6ann) I'pynnupoBka — 3710...

A) ymopsigoueHue €AWHHI] COBOKYITHOCTH TIO TPHU3HAKY;, b) pa3OuweHwme enuHuIl
COBOKYIMMHOCTA Ha TPYMIBl IO TpHU3HaKy, B) o00o00meHne eauHUYHBIX (HakToB; )
000011IeHNE eTMHUYHBIX TPU3HAKOB.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 peuieHus u nOJIy4eHHbLI OMEen.

5. (2 6amma)B cpennem u3 2000 cagoBBIX HACOCOB, MOCTYIMHUBIIUX B MPOJAxy, 6
noarexaroT. Haliiure BEpOATHOCTh TOTO, YTO OJMH CIY4aifHO BBHIOPAHHBIN JJI1 KOHTPOJIS
HAacoC He MOATEKaeT?

6. (2 6amna)CpaBHUTH BCXOXKECTh CEMSIH JIFOOBIX TPEX BHUJIOB OJIHOJIETHHX I[BETOB 3a
nocienuue 3 roga. CocTaBUTh IUarpamMmy 1o HalAeHHBIM JTaHHBIM. CenaTh BbIBOIBI.

7. (2 6anna) [{BeToBOAY MPEITIOKIIN YKPACUTh KIIyMOY IIBETaMU, UCTIOJIb3Ys 3 BUJA.
CKOJIBKO pa3MUYHBbIX BApUAHTOB €CTh y IIBETOBOJA, €CJIM €CTh BHIOOP U3 5 BUIOB pa3HOU
paccansi?

8.(2 6amna) CKONBKUMH CTIOCO0AMHU MOYKHO MOCAAUTh 4 KyCTapHHUKA B OIUH PS?

JonoIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE peUIEHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6aymma) YToObl MOCTYNUTh B MHCTUTYT Ha CHEIUAIbHOCTh «Mactep canoBo-
MapKOBOTO U JIAHAIA(PTHOTO CTPOUTEIHCTBA», AOUTYPUEHT NoJDKeH HaOpaTh Ha EI'D He
MeHee 70 OayuioB MO KaXIOMY M3 TPEX MNPEIMETOB— MaTeMaTHKa, PYCCKUN S3BIK H
WHOCTPAaHHBIN sI3bIK. UTOOBI TOCTYNUTH Ha CHeNUanbHOCTh «KoMMmepius», HYKHO
HaOpaTh He MeHee 70 0ayyIoB MO KaXIOMY U3 TPEX MPEeAMETOB— MaTeMaTuKa, PYCCKUU
A3BIK M OOIIECTBO3HAHUE.

BepositTHoCTh TOro, uyTto aOuTypueHT 3. ToJydduT He MeHee 70 OaioB MO
MaremaTuke, paBHa 0,6, mo pycckomy sa3biky— 0,8, mo nHoctpaHHoMy si3bIKy— 0,7 U 1o
ooOmectBo3Hanuo— 0,5.

Haiinute BepoATHOCTh TOTrO, YTO 3. CMOXET MOCTYMHUTh XOTS Obl HA OJHY M3 JABYX
YIOMSIHYTBIX CHIEIIUATLHOCTEH.

ITAJOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHusl

OtBer A A B A 0,997 - 10 24 0,408
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3.12¥paenenusn u nepasencmea

Oébpazoeamenvhvle pe3yiomamot, nooaexcauiue npogepke (1emMenmol):
[1P62, TTP63, T1P6 14.

[1Py 1, ITPy 5, TPy 6, [Py 7, [1Py 8, I1Py 11, I1Py 18, I1Py 19.

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

Teoperuyeckne BONPOCHI:

Yo Ha3bIBaeTCA ypaBHEHUEM?
YTO 3HAYNT PEMINTh ypaBHEHUE?
Yrto Takoe KOpeHb YpaBHEHHUS?
Uto Ha3bIBAETCS HEPABEHCTBOM?
UYTO 3HAYUT PEMINTH HEPABEHCTBO?
B dem 3aknroyaercs «MeTo HHTEPBAJIOBY» ?
UYto Ha3bIBAaETCS PEUICHUE CUCTEMBI YPABHEHNN?
YTO 3HAYUT PEMIUTH CUCTEMY YPABHEHUI?
[Ipu penieHnn Kakux ypaBHEHUN U HEPABEHCTB, CIEAYET OOpaTUTh BHUMAaHUE
Ha 00J1acTh JOMYCTUMBIX 3HAUCHUI?

10. Ilepeuncnure criocOObI pelICHUS] YPABHEHHIA.

11. Tlepeuncnute criocoObl PEIIEHUsI CUCTEM YPABHEHUM.

CcoNoGaRODE

KonTposabHasi padora Ne 12
Oos3aTe/IbHAS YACTh
IIpu pewenuu 3adanuit 1-4 3anumiume npPaAsUIbHBIIL Omeem U3 uUemvlpex

npedﬂoofcenubtx:

1. (1 6amn) Kakoe u3 uucen sBisieTcst KOpHEM ypaBHeHUs log,(x+1)=1
A)-1;b)2;B) 1; 1) 0.
2. (1 6amn) Kakue u3 ypaBHeHUI UMEIOT 00Jiee OJTHOTO KOPHS?
A) x°-6x+5=0; B) 3*=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amm)Onpenenure BUI ypaBHEeHUS v —32—x=2.
A) nuneriHoe; b) kBaapartHoe; B) uppanuonansHoe; I') pannoHansHoe.

4. (1 6amn)Onpenenure HAaMMEHBIILEE 1IEJI0€ PELIEHHE HEPABEHCTBA 5*2<17
A)-3;b5)0;B)3;T) -4.

Ilpu evinoanenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus U NOJYYEHHbLIL OMeem.
5. (2 6amra) Haiimure kopens ypaBHenns | x-3 [ =2

x—y=28,
6. (2 Gamna)PemuTe cucTeMy ypaBHEHH {2x "% 16,
2x% — 5x
— <X
x—3

7. (2 6anna) Pemnte HepaBEeHCTBO

8. (2 6anna)Permure ypaBHenne (2x — 3)V3x2 — 5x — 2=0
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JIOMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anumiume x00, 000CHO8AHUE peuileHUA U

NOJIYYEeHHbLIL OMeent.
. T
2sin®x — \/§COS (5 —x) =0.

3 ]
—: 37| .
. YKa)XUTEKOPHUITOTOYPABHEHUS, HpI/IHaI[JIeH(aHII/IGOTpe?)Ky{ 2

9. (3 6anna)Pemure ypaBHeHHE

ITAJIOHBI OTBETOB:

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

OTtBeT B A, | B| A [1;5]| (10,2 [(—ee; O]U[2; 3)) -1; 217;’ 8;':1 .
B 6 37 3
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3.13 Mamemamuueckuit npakmuxym (npumep oasa YI'C 23.00.00)
Oobpaszoseamenvusle pe3yromamal, nooexncaujue npogepke (I1emenmot):
[1P6 2, ITP6 3, T1P6 14.

[Py 1, ITPy 5, ITPy 6, [IPy 7, IIPy 8, I1Py 11, I1Py 18, IIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

K 1.1, [IK 1.2, TIK 2.1, 1K 3.1, [IK 3.2.

Teopernyeckne BONPOCHI:
Yrto Ha3BIBaETCS MATPHUIICH?
Yrto Ha3bIBACTCS OMPEACIUTEIEM BTOPOTO, TPETHETO MOPSAKOB?
Yro npencrasiser coO0i yucio 1?
Kakoe urcno Ha3pIBalOT KOMIUIEKCHBIM?
Kak HaiiTM MOy b KOMIUIEKCHOTO yncia’?
Kak HaiiTu apryMeHT KOMIUIEKCHOTO yuciia?
Kakue cymiecTByroT (pOpMbl KOMILIEKCHBIX YnCen?
[To kakuM mpaBWJIaM OCYILECTBIISIOTCS JEHCTBUS HAJl KOMIJIEKCHBIMHM YHCIAaMHU B
TPUTOHOMETPHUUECKOH (popMe: IPON3BEICHUE, BO3BEICHUE B CTEIICHD, AC/ICHUE?
9. [To kakuM mpaBUJIaM OCYILECTBIISIOTCS JEHCTBUS HAJl KOMIJIEKCHBIMHM YHMCIAaMU B
noKa3areiabHON (opMe: IPOU3BE/ICHUE, BO3BEICHUE B CTENECHD, JAC/ICHUE?
10. Yro nazwiBaetcs rpadom?
11. Jlatb onpenenenue rpada.
12. Kaxkwue aeranu npu nzo0paxkennu rpada He BaXKHBI?
13.  Uto Ha3bIBaETCS MAapIIPyTOM, IIETIHIO, IIUKIOM?
14.  Yro HazpiBaeTcs n-pakropranom?
15. Kakue coObITHS HA3bIBAIOTCSI HECOBMECTHBIMH, MPOTUBOIIOIOKHBIMH,
HE3aBHCUMBIMH, 3aBUCIMBIMU ?
16. Yro Ha3bIBaeTCA YCIOBHOU BEPOSITHOCTHIO?
17.  CdopmynupyiiTe TEOPEMBI CIOKEHHS 1 YMHOXKEHHUSI BEPOSITHOCTEH.
18. Kaxkas BenmnumHa Ha3bIBAETCS CITy4aHHOMN?
19. Kakas cioyyaiiHas BeTMYMHA Ha3bIBAE€TCS AUCKPETHOM?
20. Omummte cxemy bepnymu. Kakue snemeHTapHbIe COOBITHS TTOBTOPSIIOTCS B 3THX
onbITax?
21. 3anummre popmyny beprymu.
22. UYrto Ha3bIBAETCS 3aKOHOM paCIpeAesIeHUs] CTy4YaiHON BETUYHHbBI?
23.  Kakoii 3aK0H pacnpeiesieHus] Ha3bIBaeTCs ONHOMUAIbHBIM?

NGOk~ WDE

KourpoabHas padbora Ne 13
Qo0s3aTebHAA YACTh

4 -2 5
1. Beruuciure onpenenuTeb A={Q 2 3 U €ro MUHOp M.,.
-1 3 0

W
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o o . | X —5x, =10,
2. Haiinure pelieHue cucTeMbl JMHENHBIX YpaBHEHUN :
2%, +4x, =12
WIH
3. Ha xoopIMHATHOM IUIOCKOCTH JIaH TPEYTOJBbHUK BEPIINHBI, KOTOPOTO PACIIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaiiTu nioiaab 1aHHOTO TPEYTrOJIbHUKA.

*1
&

t
X3 xy
L£4]

X
4. OnpeenuTe YucIo pebep, MHIUAEHTHBIX BEpIIMHE X3! -

5. HpOI/I3BOI[I/ITCH HUCIIBITAHUC OCTAaJINM HAa HAJCKHOCTB. BepOSITHOCTL OTKa3a JACTaIl 3a
BpEMA HCIBITAHHA paBHA 0,3 CocTaBUTh OMHOMHAIBLHBIM 3aKOH PacipcaciICHuA
CquaﬁHOﬁ BCJIMYUHBI X — YHCJIO OTKa3aBIIHX I[CTEUIGI?I N3 TPCX, IOABCPIrHYBHINXC:A

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

Nwmerorest 20 cBeToQopoB Ha CKiIaje, S U3 KOTOPBIX YeThIpex3HauHble. Haymauy Oepyt 3
ceeropopa. CoCTaBUTh 3aKOH paclpeAesieHHusl CiIy4allHOM Benu4uHbl X - Yucia
YeThIPEX3HAYHBIX ~ CBETO(POpPOB, OKa3aBUIMXCS B  BblOOpke. Hailltu  uucnoBbie

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

6. Haiigure KOMIUIEKCHOE W IIOJHOE CONPOTHBJIEHHE IIEMH, €CIM JaHbl KOMILIEKC
Hanpsokenns U =16,5+40j u Toka | =50+3] . 3anuiunre ypaBHEHHE TOKA.

NI

T

. R . J
Maner kommnexc Hanpsokenns |J =30-¢"” i wommexe toxka | =15-€

2 o
Haligure KoMILIEKC

CONPOTHBIICHUS.
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4. ®oHJ OLEHOYHBIX CPEICTB IJIsl py0e:KHOro KOHTPoJIs (1m0 uroram 3.1 — 3.4)

OopazoseamenvHbie pe3yrvmamol, nood1eHcauiue nposepke (INeEMeHmyl):
[1P6 1, ITP6 3, I1P6 4, I1P6 5, I1P6 6, I1P6 9, I1P6 11, I1P6 12, ITP6 14.

[1Py 1, ITPy 6, [Py 7, [1Py 8, ITPy 9, [1Py 10, ITPy 11, 1Py 14, IIPy 15,
[TPy 16, [1Py 17, [1Py 18, ITPy 19.

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

IK 1.1, TIK 1.2, [IK 2.1, TIK 3.1, TIK 3.2.

OQo0s13aTeIbHASA YaCTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvll OMEEM U3 Yemblpex

nPeOI0IHCEHHBIX.
1. (1 Gamn) Jansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTtel uUMeeT
cepenuHa otpe3ka AB — touka M?
A)M(O0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [Ipsmeie AB u C]I mapamtensubie. Kakoe pacmonoxxeHne uMEoT
npsimble AC u BJ[?
A) mnapawnensHbie; b) mnepnennukynspueie; B) ckpemmBarorcs; )

x /3

S T
B oTrBeTe 3amuinute

IICPCCCKArOTCA.

3. (1 6amm)Haiinute KOpeHb ypaBHEHUS:
HanWOOJIBIITUN OTPUIIATEIHHBIN KOPEHb.

A)-3;b5)0;B)-2;T) -1.

4. (1  Oamm)Ha  pucynke  wu3o0paxeH  rpapuk  TPOU3BOAHOM
byuakuny=Ff(X).ITpy xakoM 3Ha4YeHHH X (QYHKIMS MPUHUMAET CBOC HAMOOJIbIICE

3HauYeHHUE Ha oTpeske[-4; -2] ?

..ll

N y=S1x)

=Y

7ol 1

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

Ilpu evinonnenuu 3adanuii 5-8 3anumume x00 pewieHus u NOJAYUEHHbLI
omeem.

5. (2 Oamna) BepxHue KOHIBI ABYX BEPTUKAIBHO CTOSIIUX CTOJOOB,
yAaIEHHBIX Ha paccrosinne 4 M, COEAMHEHBI MepekIaauHoi. BeicoTa onHOrO
crosida 10 m, a [1Pyroro 7 m. Haitnure nyivHy nepekyiajnHbl.



6. (2 6ayimma) Mamwr werbipe touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)
Hoxaxwure, uro orpe3ku AB u CJI nepneHauKyaspHbI.

7. (2 Gamma) JIBurasch co CKOPOCTBIOV = 3M/c, TPakTOp TaIIUT CaHU C
cwioi F=40 xH, nampaBieHHOW MOA OCTPBIM YIIIOMO(K TOPU30HTY. MOIIHOCTS,
pasBHMBaeMas TPaKTOpOM, Berumcisercs 1o dopmyneN = FUcos & .Haiigure, npu

kKH - M
KaKoM yriieq (B rpamycax) 3Ta MOIIHOCTh Oy et paBHa 60 kBT (kBT—>3T0 € ).

8. (2 OGamma) MarepuasibHas TOYKa JBIDKETCA MPSMOJIMHEMHO TIO
3akoHyX(t)=t?-13t+23(r1eX —paccTOSHHEOTTOUKHOTCIETABMETPax,t —
BpPEMSBCEKYHIaX, HM3MEpPEHHOECHAuUaIaJABUKeHUs). BrakoMOMEHT BpemeHH (B
CEKYH/Iax) €€ CKOPOCTh ObljIa paBHa 3 mM/c?

JonoJIHUTEeIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE pPeUieHUA U
NOIYYUeHHbLI OmEem.

9. (3 6anmna) Pa3outh UBETHUK NPSIMOYTOJbHON (hOPMBI (OTHOLIEHUE CTOPOH
2:3) Ha 4YacTH Pa3IUYHOM IUIOMIAAU. YKKUTE Pa3HbIM IIBETOM IMapajuieiibHbIC,
NEePHeHANKYIIAPHbIE, CKpEeIMBaIOIIMecs OTpe3ku. Paccuutarh KOJIMYECTBO
Ca)XCHIIEB IIBETOB JJIsi Kaxaoro cektopa. OPopMUTh CXeMy LBETHUKA (MOXKHO
HCIIONB30BaTh KoMIbroTep). Hanpumep,

ITAJIOHBI OTBETOB:

Homep
3a/IaHUA

OTtBer A r r b 5 - 60 8 -




5. ®oHJI OLEHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTecTallu (IK3aMeH)

Ha BwImoiHEHNE MHUCHMEHHOW JK3aMEHAIIMOHHOW pabOTHI MO MAaTeMAaTHKE
naetcst 3 actpoHoMuuecknx 4yaca (180 MunyT).

DK3aMeHallMOHHAas paboTa COCTOMT HMX 2-X 4YacTeil: o0s3aTeabHONM U
JIOOJIHUTEIILHOM.

OOs3aTenpHass 4YacTh COACPKUT 3aJaHUS MHUHHUMAJIBHOTO 0053aTeIbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS 9aCTh — 00JIee CIIOKHBIC 3aaHUS.

[Ipu BbITIOJIHEHUH 3a7aHUI 00s3aTEIBHOM YacTU TpeOyeTcsl MPEICTaBUTh X0
pelieHus U yKa3aTh TOJyYEHHbIH OTBET. 3a MPAaBWIbHOE BBIMOJHEHUE JIHOOOTO
3aJlaHds U3 00s3aTeNbHOM 4YacTh oOywaromuiics mnoiy4yaete oauH Oamwt. Ilpu
BBITIOJIHEHUHU 33JaHUS U3 JIOMOJIHUTEILHON 4acTh HEO0X0IMMO TOIPOOHO OMKCATh
XOJI pellieHusl U 1aTh OTBET. [IpaBuiibHOE BBHIMOJHEHUE 3aJJaHUM JOMOJHUTEIILHON
YacTH OlleHHUBaeTcs 3 6ayiaMu uin 1-2 OayuiamMu 3a 4aCTUYHOE PellIeHUE.

basnibl, mosrydeHHbIE 32 BCE BBIMOJIHEHHBIC 3a/1aHHS], CYMMUPYIOTCS.

IlIkana nepesoda 6an106 6 ommemKu no NAMUOATLHOU cUCHEME

Ommemka Yucno o6annos,
Heo0xXo0umoe 01 noay4eHus OmmemKu

«3» (y008.) 6-9

10-14
«4» (XOPOWO) (He menee 00H020 3a0aHUs
U3 0ONOIHUMENLHOU YaACmU)

oonee 14
«3» (omauyno) (ne menee 06yx 3a0anull
U3 OONOHUMENLHOU YaACMU)

Oopaszosamenvhvle pe3ynomamal, nooaexcauiue nposepke (j1emenmot):
ITP6 1, TTP6 2, ITP6 3, T1PG 4, TIP6 5, I1P6 6, ITP6 7, ITP6 8, ITP6 9, ITP6 10,

[1P6 11, ITP6 12, ITP6 13, I1P6 14.

[1Py 1, ITPy 2, [1Py 3, I1Py 4, [1Py 5, [1Py 6, ITPy 7, [1Py 8, I1Py 9, I1Py 10,
[1Py 11, ITPy 12, ITPy 13, TPy 14, [1Py 15, [1Py 16, I1Py 17/, ITPy 18, I1Py 19.

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

[IK 1.1, IIK 1.2, TIK 2.1, TIK 3.1, TIK 3.2.




Hpumepbl 3K3ameuauuouublx3a0auuﬁ 6 Ouneme no mamemamuke

HA3BAHWUE - ¢puauan Hpusl'YIIC

PaccMoTpeHo npeaMeTHoi . YTBEPXIAIO:
(UMKIIOBOIT) KOMHUCCHEH JK3aMeHaUHOHHBIH Guer Ne _ 3am. aupexTopa o YP

Hporokox Ne OVIIL.07 MaremaTuka
13 ER] 20_ T. (DI/IO
Ipymna: “« o 20 T
[Ipencenarens CeMech )
[0)5(0]

1. Jausl Touku A(3,1,6), B(-1,5,2). Haitnute koopauHatsl cepenunsl otTpe3ka AB — touku M?
(1 6am)
2. Jlaub Touku A(3,1,6), B(-1,5,2). Haiinute koopauHate! u 1iuHy Bektopa AB. (1 6am)

3. Haiigute kopeHb ypaBHeHHs: Sin 2x = g (1 6am)

4. Haiit 10c0S 2a, ecnmu cosa=- 0,2. (1 6amn)

5. Cpennsist nuHUS Tpanenuu paBHa 21, a MeHblee ocHoBaHUE paBHO 8. Halinute Oosnbliee
OCHOBaHHe Tparnennd. (2 6amia)

6. Haiinute BexTop c=3a +2b-d, ecin a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6anna)

7. YrpocTuTh BeIpaxeHue: sin x cos xctgx — 1. (2 6amna)

8. BBIUHCIUTD CYMMY M Pa3HOCTH 3aJaHHBIX KOMILJIEKCHBIX uKcell: Z;=-4+i, z,= 1-3i. (2 6ana)

9. Petmute CJIAY metonom Kpamepa:

X+2y=2
2X—y =17

(3 6amma)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIOOi, 5 ¢ BapeHbeM U 4 ¢ BumHel. KOs Hayra
BbIOMpaeT oANH NMUPOKOK. HaliiuTe BEposSTHOCTH TOTO, YTO OH OKAXETCS C BUIITHEH.
11. (I 6ann)Haiigute 3HaYeHnE BeIpakeHus log,2 + log, 32

12.(1 6ann)HalinuTe KOPEeHb ypaBHEHHS 7—-6x=7.

x+5

13. (I 6ann)Pemmre HepaBeHcTBO 2°°> 64. B OTBeT 3anuIIMTe HAMMEHBIIEE TOIOKHUTEIHHOE

EI0€ YUCJIIO.
x+2 1
2 4

14. (2 6ann)Haiigute KOpeHb YpaBHEHUS e

S 4 2
15. (2 6ann)Haiiute npoussoanyto GyHKIUU B Touke X=01Y = 4 X" —6x"+7x-1

16. (2 6ann) liBeTHUK, OPOPMIICHHBIN 110 MHINBHIYaILHOMY 3aKa3y, ©MeeT (OopMy IHIHHPA.



Bricora nBernuka 35 cm, quamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM HEOOXOAMMO MPHUBECTH,
yTOOBI IBETHUK OBLI 3aII0JHEH ITOJHOCTHIO. B OTBET 3amuImnTe 4nciio, neJIeHHOE Ha TT.
17.(2 6anna)Beruucnure IUIOMIAAb 3€MJIM, OTBEACHHOIO IOA KIyMOy, IEPUMETP KOTOPOTrO

OTPAaHUYMBAIOT JIMHUU FXZ-ZX-z u F-X2+2. Brinmosnaute yeptex. OTBET JaiTe B KBAJAPATHBIX
MeTpax.

19. (36amna)Pemmre ypasrenue : 109, x-410gox+3=0

[MpenoxaBaTensb / /




