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

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

— I[1P61 Bnagenue MeTolaMy 10Ka3aTesIbCTB, aJITOPUTMAMU PELICHU 3a1a4; YMEHUE
(opMyIupOBaTh ONpPEAEICHUS, AaKCHOMbl M TEOPEMBI, NPUMEHATh MX, IPOBOAUTH
JIOKa3aTEeIbHbIE PACCYKICHUSA B XO/I€ PELICHU 3a/1a4;

— [IP6G2 YMeHHEe OmepupoBaTh MOHATUSMHU: CTENEHb 4YHCIA, JIOTapudM dYHCIa;
YMEHUE BBINOJIHATh BBIYUCICHUE 3HAYEHUI U Tpeo0pa30BaHus BEIPAXKEHHI CO CTENCHIMU
u orapupmamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATBLHBIX BBIPAXKECHU;

— [IP63 YMeHHE OIEepUpOBATh IOHATUSAMH: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
NOKa3aTeNbHbIC, CTENEHHbIE, JOrapu(MUYECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHUS WU
HEPABEHCTBA, UX CUCTEMBI;

— [IP64 YMeHHEe omnepupoBaTh NOHATUSAMU: (PYHKLMS, HENpepbIiBHAs (yHKUUS,
MpPOMU3BOJHAS, MEpBOOOpa3Hasi, OINPEACICHHBIA  WHTErpajl; yYMEHUE  HaXOJUTh
MPOU3BOAHBIE  AJIEMEHTAPHBIX  (DYHKIMI, HCHOONb3ys  CIPAaBOYHBIE  MaTepHUabL
MCCJIE0BATh B IPOCTEHIINX ClTydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTH HAMOOJIbIIHE
Y HaUMEHbIINE 3HAYCHUS (DYHKIMI; CTPOUTH IpapMKU MHOTOUJIEHOB C MCIIOJIb30BAaHUEM
arrapara MaTeMaTHYEeCKOTO aHAJIN3a; IPUMEHATh IPOU3BOJHYIO IIPU PEIICHUU 3a7ad Ha
JIBUKEHUE; peliaTh MPaKTUKO-OPUEHTUPOBAHHbIE 3a/1a4l Ha HAMOOJIbLINE U HAUMEHBIINE
3HA4YECHUS, HA HAX0XKICHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

— [1P65 YMeHue oneprupoBaTh MOHATUAMHU: pallMOHaANIbHAA (QYHKUHUS, TOKa3aTeabHas
GyHKUMS, cTeneHHas QyHKUud, Jjgorapudpmuyeckas (QyHKLIHS, TPUTOHOMETPUYECKUE
¢yHkuMM, oOpaTHble (YHKIUU; yMEHUE CTPOUTh TpadUKU HU3YYEHHBIX (QYHKIIHA,
MCIIOJIb30BaTh TpaUKu MPU U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4
u3 [IPyrux ydeOHBIX MpEaMETOB W 3ajlay W3 pealibHOM >KU3HU; BBIpaxaTh (opMmyiaMu
3aBUCUMOCTH MEXAY BEIIMUMHAMU;

— TIP66 YMeHHe pellaTh TEKCTOBbIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IOPOLEHTHI, JOJU W YacTH, Ha ABM)KEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOIH,
3a7auyd K3 OOJACTH YMPABJICHHS JHYHBIMA M CEMEHHBIMH (PMHAHCAMH); COCTABIATH
BBIPAXXEHUSA, YPABHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBHIO 3aJa4M, UCCIIEIOBATH
MOJIYYEHHOE PEIICHHE U OLIEHUBATH MPABIONOI00HOCTh PE3YNIbTATOB;

— [IP67 YMEHHE OmNepupoBaTh MOHATHUSAMU: CpeAHee apudmeTrndeckoe, MeauaHa,
HauOoJblllee U HAaUMEHbIIEEe 3HAUCHMsS, pa3Max, TUCIEPCUs, CTaHJApTHOE OTKJIOHEHHE
qyucioBoro  Habopa;  yMEHHE  W3BJIEKaTb, HMHTEPIOPETUPOBATH  HH(POpPMAIHIO,
NpE/ICTaBICHHYI0 B TallMIIax, Ha JauMarpaMmax, rpadukax, OTpa)xarollyl0 CBOMCTBa
peanbHBIX MPOIECCOB U SIBICHUMN; MPEJICTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
qyarpamMM; HCCIIEIOBATh CTAaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C IPUMECHEHUEM
rpaguuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



— [1P68 YMeHue onepupoBaTh NOHATUSAMU: CITyYalHBINA OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIYyYallHOTO COOBITHS; YMEHUE BBIUMCIATh BEPOSTHOCTh C MCIHOJIb30BaHUEM
rpaUyecKux METOJO0B; IPUMEHATH (POPMYJIbl CIOKEHHUS M YMHOXXEHHSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpPMYJIbl MPH PEUIEHUH 3a/ay; OLIEHHWBAaTh BEPOSTHOCTU
peanbHBIX COOBITUH; 3HAKOMCTBO CO CIyYallHBIMH BEJIMYMHAMH;, YMEHHE NPHUBOJUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOJBIINX YUCEN B IPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

— TIIP69 VYMeHHWe oOmnepupoBaTb IOHATUSAMHU: TOYKa, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAaHHBIM YIrOJI, CKPEIIMBAIOIIMECS MpsAMbBIE, NAPaLUICIbHOCTh U
NEPIEHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSAMBIMHU, YIOJI MEXKIY
IIPSIMOM U TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMU, PACCTOSIHUE OT TOYKU J10 IJIOCKOCTH,
PacCTOSTHUE MEXAY IPSAMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTAMU; YMEHHUE HCIIOJIB30BaTh
IIpU PEIICHUU 33/a4 WU3y4YeHHbIE (PaKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

— [IP610 YmeHue OnepupoBaTh MOHATHUSMHM: MHOTOTPAHHHUK, CEYEHHE
MHOTOIpaHHMKA, KyO, Mapajienenunes, mnpusma, nupamuaa, (Gurypa U MOBEPXHOCTH
BpallleHus, LIWIMHApP, KOHYyC, Iap, cdepa, ced4eHHus QUIypbl BpallleHUs, IUIOCKOCTb,
Kacaromascs cgepbl, HWIMHIPA, KOHYCa, IUIOMIAJb NOBEPXHOCTH MHUPAMUAbI, MPU3MBI,
KOHYcCa, LWIMHApA, IIOMaas cepbl, 00beM KybOa, IpsIMOYroJIbHOTO MapaslieienuIea,
MUMpaMubl, TPU3MbI, HUIUHAPA, KOHYCA, IIapa; yMEHUE HU300pakaTbh MHOTOTPAHHUKHU U
IIOBEPXHOCTHU BPAILCHUS, UX CEYECHUS OT PYKH, C [IOMOILIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHUE pPacClO3HAaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NPaBUJIBHBIE MHOTOIPAHHUKUY;

— [IP611 YMeHHe onepupoBaTh MOHITUSIMU: JTBUKEHUE B MPOCTPAHCTBE, MOAOOHBIE
(Gurypsl B MpoCTPaHCTBE; UCIIOIb30BaTh OTHOILIEHUE TUIOMIA e TOBEPXHOCTEN 1 00BEMOB
MoI00HBIX (UTYp TIPH PEUICHUU 3a]1aY;

— [IP6G12 YMeHHEe BBIYUCIATh T€OMETPUUECKUE BEIUUYMHBI (JIMHA, YTOJ, TUIOUIaib,
00beM, TIIOLAAb TOBEPXHOCTH ), UCIIOJIb3YsI H3yUYEeHHbIE (DOPMYJIIbI U METOABL;

— [IP613 YMeHHE ONepUpOBaTh NMOHATHUAMH: MPSMOYTOJbHAS CUCTEMA KOOPIWHAT,
KOOpJAMHATBl TOYKH, BEKTOpP, KOOpPAMHATHI BEKTOpPA, CKAJISAPHOE IIPOU3BEIECHHUE, YIOJ
MEXKIY BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEAECHHE BEKTOpAa HAa YHUCIO; HAaXOAUTh C
MOMOUIbI0 H3YyYEHHBIX (OpMYyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXY
IBYMs TOYKaMU;

— T1P614 YMeHHe BoIOUPATh MOAXOSIINI U3yUYeHHBIH METO IJIsl PEIICHUS 3a/1a4H,
pacno3HaBaTh MaTemMaTudeckue (akThl U MaTeMaTHUYECKHE MOJENU B MPUPOJHBIX U
OOIIECTBEHHBIX SIBICHUAX, B UCKYCCTBE; YMEHUE MPUBOJIUTH MPUMEPHI MAaTEMATUYECKHUX
OTKPBITUM POCCUNCKON YU MUPOBON MaTEMaTUYECKOU HAYKH.

— [IPyl yMCEHHMC ONCpHUPOBATH MNOHATHAMH:. OIIPCACIICHHE, aKCHOMaA, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEIbCTBO, PABHOCWIbHbIE (DOPMYIUPOBKU; YMEHHUE

dbopMynrpoBaTh 0OpPaTHOE W MPOTHBOMOJIOKHOE YTBEPKICHUE, TIPUBOAUTH MPUMEPHI U
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KOHTPOPHUMEPBI, HUCIOJb30BaTh METOJ MAaTeMAaTHYeCKOW HMHAYKLHMH; IPOBOJIUTH
NOKa3aTEIbHbIE PAcCCyKIEHUS IpU PEIIEHWH 3a]a4, OICHUBATh JIOTUYECKYIO
PaBUWIBHOCTh PACCYXKICHU;

— [IPy2 yMEHHE OIEPUPOBATh MOHATHUSIMHU: MHOXKECTBO, MOJIMHOKECTBO, ONEpallUU
HaJl MHOXECTBAaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i
OMMCAaHMUs peajJbHBIX NPOLECCOB U SIBICHWI, W NPU PEHICHUH 33aJad, B TOM YHCIE M3
[TPyrux y4eOHBIX IPEIMETOB;

— [1Py3 yMEeHHE ONEepUPOBATh MOHATUSAMU: Tpad, CBSI3HBIN rpad, 1epeBo, LUK, Tpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OIUCHIBaTh rpadbl pPa3IMYHBIMH CIOCOOaMU;
UCIOJIb30BaTh Tpadbl pH pElICHUH 3a/ay;

— [IPy4 yMeHHe CBOOOJHO OMNEPUPOBATH MOHATUAMH: COUYETaHUE, MEPECTaHOBKA,
YUCJIO COYETaHW#, YHCIO MepecTaHOBOK; OWHOM HpblOTOHA; yMmMeHUE MPUMEHATH
KOMOUMHATOpHbIE (DaKThl U PACCYNKACHUS JJIs PELICHUS 3a/1a4;

— IIPy5 yM€HHE OINCpHPOBATh MOHATHSAMHU: HATypaJbHOE 4YMCIO, IICJIOC 4YMCIIO,
OCTaTOK MO MOAYJI0, PAalUMOHAIBHOE YHUCIO, HPPALMOHAIBHOE YHCIO, MHOXECTBA
HATypaJbHBIX, LEJIBIX, PALMOHAJIBHBIX, JAEUCTBUTEIBHBIX UYUCEI; YMEHHE HCIIOJIb30BaTh
IOpU3HAKU JETUMOCTH, HAaUMEHbIINN OOUIMI NeIuTeNh U HauMeHbllee oOliee KpaTHOE,
anroput™M EBKIMZa IpU pelIeHUM 3a7ad; 3HAKOMCTBO C Pa3JIMYHBIMHU ITO3ULIMOHHBIMU
CUCTEMaMU CUUCIICHHUS,

— IIPy6 yMeHuE CBOOOJHO OIEpUpOBaTh MOHATHSAMHU: CTENEHb C ILEJIbIM
MoKa3aTesieM, KOPeHb HATypaJlbHOM CTENEeHH, CTENEHb C palMOHAIbHBIM IMOKa3aTelieM,
CTENEHb C JCUCTBUTENbHBIM (BEIIECTBEHHBIM) MOKa3aTeseM, JIorapudm uucia, CHUHYC,
KOCHUHYC M TAaHT€HC IPOU3BOJIBHOTIO YHUCIIA;

— IIPy7 yMEHHE ONEpUPOBATHb IOHATHUSAMH: TOXKIACCTBO, TOXJICSCTBEHHOC
npeobpazoBaHue, YpaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUH U HEPaBEHCTB,
PAaBHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB M CHUCTEM, PallMOHAIbHbBIC, NPPALMOHAJIBHEIE,
MOKa3aTelbHbIE, CTENEeHHbIC, JOTrapu(PMUUYECKUE, TPUTOHOMETPUUECKUE YpPaBHEHHS,
HEpPaBEHCTBA U CHUCTEMbl; YMEHHE pElIaTh YypaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
MOMOILBIO PA3JMYHBIX [PUEMOB; pellaTh YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBI C
napamMeTpoM; NPUMEHATh YpPAaBHEHMS, HEPABEHCTBA, WX CHUCTEMBbI JUISl PpELIEHUs
MaTeMaTHYECKUX 3ajay U 3aa4 U3 pa3jINyHbIX 001acTel HAyKH U pealibHOM KU3HU;

— IIPy8 ymeHue CBOOOIHO OMEpUpPOBATH MOHIATHSAMU: Tpaduk GyHKIIMU, oOpaTHas
byHKIIMSA, KOMIIO3uIMsl (PYHKIUH, JWMHEWHas (YHKIMSA, KBajgpaTH4HAs (QyHKITHS,
cTeneHHass (QyHKUHMS C LIeJIbIM MOKa3aTejaeM, TPUTOHOMETpUUEeCKUue (PyHKIUHU, OOpaTHbIC
TPUTOHOMETpUUYECKHE (DYHKIIMM, MTOKa3aTelbHas U Jiorapudmuueckass QyHKIUU; YMEHHUE
CTpOUTH rpaduKku QYHKIHMI, BHITOIHIATH IpeoOpa3zoBaHus rpaukoB GyHKIINIA;

YMEHHE HCIOJIb30BaTh Trpa@uku (GyHKIUNA I  HW3Y4YEHHUS TPOLIECCOB U
3aBUCUMOCTE mpu pereHun 3anad u3 [[Pyrux ydeOHBIX MpEeaMETOB M M3 pealbHOU
’KU3HU; BbIpaxaTh (POpMyIaMH 3aBUCUMOCTH MEXKY BEIMYNHAMU;



yMeHHE CBOOOJHO ONEPUPOBATH MOHITUSAMH: YETHOCTh (DYHKLHUH, MEPHUOJUIHOCTD
(YHKIIMM, OTPaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTh (PYHKLIMH, IKCTPEMYM (PYHKIIHH,
HauOoublllee U HauMEHbIlIee 3HAUCHHUS (YHKIUM Ha MPOMEKYTKE; YMEHHUE IMPOBOJIUTH
UcclieIoBaHuEe (QyHKIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA M rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEPAaBEHCTB M 3aJad C [apaMmeTrpamu; H300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHN, HEPABEHCTB U UX CHCTEM;

— TIIPy9 yMeHHE CBOOOJIHO OIEpPHUPOBATh MOHATUSAMHU: MOCIEAOBATEIHHOCTD,
apudmeTnyeckas IMporpeccus, reoMeTpudeckas Mporpeccus, OECKOHEUHO YObIBaroIiast
reOMETPUYECKasl IIPOrpeCcChs; YMEHHUE 3a7aBaTh IIOCIENOBATEIBHOCTH, B TOM YHUCIE C
MIOMOIIIbIO PEKYPPEHTHBIX (POPMYII;

— [IPyl0 yMEeHHE ONEPUPOBAThH MOHATUAMH: HENPEPHIBHOCTh (PYHKIIMH, aCUMITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPUUYECKUU U
(u3HYeCcKUil CMBICI TPOU3BOAHON, NMEPBOOOpa3Has, ONPEAEICHHBIA HWHTETpANl; YMEHUE
HaxOJIUTh ACUMMTOTHI Tpaduka (QPYHKIUU; YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMITO3MIUU (PYHKIIMM, HAXOAUTh YPaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHME HCHOJb30BaTh MPOU3BOJHYIO JJII MCCIEAOBAaHUSA  (PYHKUMH, IS
HAaXOXXJCHUS HAWIY4dllEero pEHIeHUus B NPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-
SKOHOMHUYECKUX M (PU3HUECKUX 3aJadax, I ONpPENeNIeHUsT CKOPOCTH M YCKOPEHUS;
HaxOJIUTh IUIOMIAJM U OOBEMBbI (UTYp C MOMOIIbIO HMHTErpalia; MNPUBOJUTH MPUMEPHI
MaTeMaTUYECKOro MOAECIMPOBAHUS C TOMOILBIO TP PEepeHITNANbHBIX YPABHEHH;

— [IPyll yMEHHME ONIEPUPOBATH IOHATUAMHU: KOMILIEKCHOE YHUCIIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJAYJb W apryMEHT KOMIUIEKCHOIO 4Hcia, (opma 3amucu
KOMIUIEKCHBIX YHucel (reoMeTpuyecKas, TPUrOHOMETpUYecKas U aireOpandeckas); yMeTb
OPOU3BOANTh apu(pMeTnyecKkue JeHCTBUS € KOMIUIEKCHBIMM YHCIaMH; HPUBOJIUTH
IIPUMEPHI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCET,

— [IPyl2 ymMeHHe CBOOOJHO ONEpPUPOBATh MOHATHUSMU: CpeaHee apu(pMETUUYECKOE,
MeauaHa, HauOoJsblliee M HAaWMEHbIlIee 3HAYEHUS, pa3Max, IUCIEpPCHUs, CTaHJApPTHOE
OTKJIOHEHUE [UI ONMCAaHMsS YMCIIOBBIX JAHHBIX; YMEHUE HCCIEI0BATh CTATUCTUYECKHUE
JaHHbIE, B TOM YHCIIE C PUMEHEHHEM TpadUyecKUX METOAOB M 3JIEKTPOHHBIX CPE/CTB;
rpaduyecKku ucciaenoBaTh COBMECTHbIE HAOIIOACHHS C MTOMOIIBIO TUarpaMM pacceuBaHUS
Y JINHEMHOW PETrPECCHH;

— [1Py13 yMeHUE HAXOJAUTh BEPOSITHOCTU COOBITHI C UCIOIB30BAHUEM TpadUueCcKuX
METOJIOB; MPUMEHSTh JUIsl pelieHus 3anad  (OpMyJbl CIOXKEHUS U YMHOXKEHUS
BEpPOSITHOCTEH, (POopMyJTy TOJHOM BeposSTHOCTH, (popMyny bepHymin, KoMOMHATOpHBIC
(dakTel 1 GOpPMYJIbI; OLICHUBATH BEPOSITHOCTH PEAbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
MOHATUSAMU: CIllydaiiHas BEJIMYMHA, PACIPENEIICHHE BEPOSATHOCTEH, MAaTeMaTHYECKOe

OXKHIaHUC, AUCIICPCHUA WM CTAHAAPTHOC OTKIOHCHHC CHy‘-I&IZHOfI BCINYHHEI, (bYHKI_[I/II/I
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pacrnpencneHuss U IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTEIbHOIO M HOPMAaJIbHOI'O
paclpeneneHuid; yMEHUE WCIO0JIb30BaTh CBOMCTBA W3YYEHHBIX paCHpENeiIeHUun Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCET, METObI BBIOOPOUHBIX
UCCIIEJOBAaHUM; YMEHUE IPHUBOJIUTH IMPUMEPHI NPOSBICHUS 3aKOHA OOJBIIMX YHUCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— IIPyl4 ymMeHHE CBOOOIHO ONEPUPOBATH MOHATHUSMHU: TOYKA, MpsiMasi, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMUA YTOJ, ABYI'PAHHBIM yTOJ, TPEXI'PAHHBIM YyTOI,
[IepeCceKarolMecs, NapajjleiabHble W CKPEIIMBAIOIIMECS MpsMble, NapauIeJIbHOCTh U
NEPIEHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSAMBIMHU, YIOJI MEXKIY
IIPSAMOM U IUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSAMU; YMEHHUE UCIOJIB30BATh IIPU PEIICHUU
3aa4 M3y4yeHHbIe (PAKTBl W TEOpEeMbl IJIAHUMETPUHU; YMEHHME OLCHUBAThb pPa3MeEphI
O00OBEKTOB B OKPY’KAIOIIEM MHUpPE; YMEHHE OIEpUpOBaTh MOHATUSMHU: MHOTOTPaHHUK,
CEYEHHE MHOTOTPAaHHUKA, MPABUJIbHBII MHOTOTPAaHHUK, MpU3Ma, MHpaMuja, ¢urypa u
MMOBEPXHOCTh BPAILEHUS, IMJIMHIP, KOHYC, ap, chepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS
KOHyCa W LWIMHJIpA, NapajjlejbHble OCH WM OCHOBAHUIO, CEYCHHUE IIapa, IJIOCKOCTD,
Kacaromasicsi cgepbl, IWIMHAPA, KOHYCa; YMEHHME CTPOUTh CEYEHHWE MHOTOTpaHHMKA,
n300pakaTb MHOTOTPAHHUKH, (UTYpbl M MOBEPXHOCTU BPAILLIECHUS, UX CEUYEHHUS, B TOM
YUCJIe ¢ IIOMOLIBIO AIEKTPOHHBIX CPEICTB; YMEHHUE IPUMEHATH CBOMCTBA TEOMETPUUECKUX
duryp, camocTosTenbHO (HOPMYIUPOBATH ONPENENICHUS U3y4aeMbIX (UTYp, BBIIBUraTh
TUIOTE3bl O CBOMCTBAX W IPU3HAKaX TIE€OMETPUYECKUX QUryp, OOOCHOBBIBaTH WIIH
ONMpOBEPraTh MX; YMEHHUE MPOBOAUTH KIaCCU(PUKALMIO (GUTYDP MO Pa3IMYHBIM MPU3HAKAM,
BBINIOJIHATh HEOOXOAMMBIE TIOTIOJHUTEIbHBIE IOCTPOCHHUS;

— IIPyl5 yMeHHE CBOOOJIHO OIEPUPOBATH MOHSATHUSAMU: IUIOMAAL (PUTYPHI, 00BEM
¢Gurypbl, BelIWYMHA YIJla, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIY
OpSIMBIMHU, PACCTOSIHUE MEXKIY IJIOCKOCTSAMH, IUIOUIaib c(ephl, MIomaab MOBEPXHOCTH
OUpaMUIbl, OpU3MBL,  KOHYyCa, IIMJIMHApPA, O00BbeM  Kyba, MPSMOYrOJbHOTO
[apajiejienuIena, TupaMuabl, TPU3Mbl, LWIMHApPA, KOHYycCa, ILIapa; YMEHUE HAXOIUThb
OTHOLIEHUE 00BEMOB MOJAOOHBIX (DUTYP;

— [IPyl6 ymeHue CBOOOJHO OINEPUPOBATH MOHATUSAMU: JIBHXKEHHE, MapajiiesIbHbIN
IEPEHOC, CUMMETpUs Ha IUJIOCKOCTH U B IMPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
moo0us1, mogo0HkIe GUTYPHI; YMEHUE Paclio3HABaTh paBHBIE U MOJO00HbBIE (DUTYPHI, B TOM
4yuciie B IPUPOJE, UCKYCCTBE, APXUTEKTYpE;, YMEHHUE HCIOJIB30BaTh I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKHE BEJIUYUHBI (AJIMHA, YTOJ, MIOIMAaab, 00BEM) MPH
pemiennu 3aga4 u3 [IPyrux yueOHbIX IPeIMETOB U U3 pealbHOU KU3HH;

— [IPyl7 ymeHue cBOOOAHO OINEpPUPOBATh MOHSATUSMU: HPSIMOYTOJIbHAs CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAMHATBHI TOYKM, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NpPOM3BEIEHHE BEKTOpa Ha YHCIO, pa3jioKEHHEe BeKTopa Mo 0a3ucy, CKalaspHOe
[IPOU3BEICHUE, BEKTOPHOE MPOU3BEACHUE, YIOJI MEXIY BEKTOPAMU; YMEHUE UCII0JIL30BaTh

BGKTOpHBIfI n KOOpI[HHaTHBIﬁ METOA I PCIICHHA T'COMCTPHYCCKHMX 3adad M 3aldad
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[IPyrux y4yeOHBIX MPEAMETOB; ONEPUPOBATh MOHATUSAMHU: MaTpuima 2x2 u 3x3,
OTIpEeEIUTENIb MAaTPULIBI, FEOMETPUUECKUNA CMBICIT ONPEAETUTENS;

— [IPyl8 yMEHHE MOJEIHUPOBAaTh pEAJbHBIE CHUTyallud Ha SI3bIKE MaTEMaTHKU;
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUsI, HEPABEHCTBA M MX CUCTEMbI IO YCIIOBUIO 3a/layM,
HCCIIEIOBaTh  IIOCTPOCHHBIE  MOJEIM C  HUCHOJB30BaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IMOJYYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMaTHYECKUE MOJEIU C
MIOMOILBI0 TE€OMETPHUYECKMX TMOHATUH M BEJIWYWH, pElIaThb CBS3aHHBIE C HUMHU
MPAaKTUYECKHE 3a/layd; COCTABIIATh BEPOSATHOCTHYIO MOJEIb M HWHTEPIPETHPOBATH
IOJyYEHHBIH pPE3yJbTaT; pellaTh NPUKIAJHbIE 33aJaud CPEJICTBAMU MaTEMATUYECKOTO
aHaJIi3a, B TOM YHUCJIE COLMAIbHO-9KOHOMUYECKOTO U (PU3UUECKOI0 XapaKTepa;

— [1Py19 yMeHue BbIOMpaTh MOAXOAAIIMN METO JJIsl PELICHUs 3aJa4d; TOHUMaHue
3HAYUMOCTM MATEMaTUKH B HM3YyYEHHHM MPUPOJHBIX M OOLIECTBEHHBIX IMPOILIECCOB U
ABJICHHI; YMEHHUE PAclO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHUE
IIPUBOJIUTH  TIPUMEPbl  MAaTEMaTHYECKHX  OTKPBITHM  POCCUMCKOM W MHPOBOU
MaTeMaTUYECKONW HAYKH.

Obuwue komnemenuuu

OK 01. Beibupats crnocoObl penieHust 3aaad NpoecCUOHATBHOW JesSTEIbHOCTH
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHATIU3Aa U UHTEPIPETALIUN
uHpopmanuu, ©  UHPOPMAUMOHHBIE  TEXHOJOTMM Ui  BBIIOJHEHHS  3a4ad
poheCCUOHAIBHOU eI TEIIbHOCTH

OK 03. IlmanupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE H
JMYHOCTHOE pa3BUTHE, NPEANPUHUMATENBCKYIO JEATEIbHOCTh B IMPO(PECCHOHAIBHON
cdepe, MCMOJIB30BAaTh 3HAHUA 10 MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLUAX

OK 04. DddexTnBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJISKTUBE U KOMaH/IE

OK 05. OcymecTtBusiTh yCTHYHO M NUCbMEHHYK0) KOMMYHHUKAIMIO Ha
rocyJ1lapcTBeHHOM si3bike Poccutickoit denepanniv ¢ yueToM 0COOCHHOCTEW COLMAIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBIATh Tpa’kJaHCKO-MATPUOTHUECKYIO MO3UIHUI0, IEMOHCTPUPOBATh
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAAUIMOHHBIX POCCHUICKHUX yXOBHO-HPABCTBEHHBIX
LEHHOCTEl, B TOM 4YHUCJIE€ C YyYETOM TapMOHM3alUMU MEKHALUWOHAIBHBIX U
MEXXPEJIUTMO3HBIX OTHOLIEHU, TPUMEHATh CTAHAAPTH AaHTUKOPPYHILIMOHHOIO ITOBEAEHUS

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepeKeHuUIO,
OPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMaTa, MPUHIMIBI OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PeKTUBHO ACMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUAX

Ilpogheccuonanvuvie Komnemenyuu

2. TIK 1.3. IIpoBoauTh (PUHAHCOBBIC B3AMMOPACUETHI C MACCAKAPAMHU U TPY300TIPABUTEIISIMH.



3. DoHJ O1LIEHOYHBIX CPE€ACTB AJd BXOAHOI'0 KOHTPOJIA

BxomaHO# KOHTPOIB COCTOMT W3 3aJaHUi, YaCTUYHO B3SATHIX M3 OTKpbiToro 6anka OI'D u BIIP mo
MareMartuke. Ha BeInosHEeHHe 3a1aHli BXOJJHOTO KOHTPOJIS JaeTcs 1 akagemudeckuit yac (45 MUHYT).

BXoHO# KOHTPOJIH COCTOUT U3 2-X YacTei: 00s3aTEIbHON U JOTIOJTHUTETHLHOM.

OO0s13aTenbHAs 9acTh COJEPXKUT 3aJaHUSI MUHUMAIBHOTO 0053aTeILHOTO YPOBHS, JOTOTHUTEIHHASL
4acTh — 0oJiee CI0KHBIE 3aJaHus.

[Ipu BbIMIONTHEHUH 3aJlaHUN TpeOyeTCs MPECTABUTH XOJ PEIICHHS U yKa3aTh MOJYYCHHBIM OTBET.
[IpaBWIIbHO BBITIOJIHEHHOE 3aJaHWE U3 005A3aTEIHHOW YacTH OIEHUBACTCS B OJUH 0Oaul, MPaBHIIbHOE
BBLINOJIHEHHUE 3aJaHHUi JOMOJHUTEIHHOM YacTH OIlEHUBAaeTca 3 OajmnaMu WM 1-2 OajjaMu 3a 4YaCTUYHOE
pelieHue.

bainel, monmy4yeHHbIC 3a BCE BBHITIOJIHCHHBIC 3a/IaHHsI, CYMMUPYIOTCSI.

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOI cCUCeMe

Ommemka Yucno o6annos,
Heodxo0umoe 013 nOJIyUeHUs OMMeEenmKu
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

OopaszoseamenvHoie pe3yrvmamel, noodiaexcaujue npoeepke (Inemenmst):

I1P6 1, I1PG 5, ITP6 6, ITP6 9, I1P6 12, I1P6 14.
[1Py 1, ITPy 5, 1Py 7, I1Py 8, TPy 18, I1Py 109.
OK 01, OK 02, OK 04, OK 05, OK 06.

3aoanusn 6x00H020 KOHmMPONA

Oos3aTeqbHas 4aCTh
IIpu pewenuu 3a0anuii 1-4 3anuuiume npaguibHbLIl ONMEEM U3 YeMbIPEX NPEOIONHCEHHDIX.
1. (1 6ann) Packpoiite popMyly COKpaLIEeHHOTO YMHOXEHHUS a?-b%:
A) a’-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6ann) [Inomaab TpEyroabHUKA BEIUUCISAETCS 110 GopMyJie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*h)/3.

0,

3. (1 6amn) Kakoe u3 ciaenyronmx 4ucemn 3akIF0ueHO MEXIy YUCITaMU 17 4 8

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



4. (1 6ann) Jaus rpaduxn pynxumii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

1) - 2) | 3)

o] 11 o[ 1 ’ o[ 1

1 9

= —x—6 _ .2 ——
a2 gy =X 8l g YT T s

Ilpu ¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJIYUEeHHbLIL Omeent.
1 11

5. (2 6amna) Beraucnure 2 5

6. (2 6amna) Pemnre ypaBHEeHHE X2-7x+10=0. Eciu ypaBHEHUE UMeeT 0oJiee OJTHOTO KOPHS, B OTBET
3alUIINTE MEHBIINNA U3 KOPHEH.

7. (2 6anna) [lnomans 3eMenb KPeCThbSIHCKOTO XO35SHCTBA, OTBEEHHAS O] TOCAIKY KYCTApHUKOB U
LIBETHUKOB, COCTaBJISET 24ra M pacrpeneineHa MEXIy HUMH B oTHomeHuu 5:3. CKOJIbKO IeKTapoB
3aHMMAIOT LIBETHUKH?

8. (2 6amma) Beicota BH mapamienorpamma ABCD penut ero cropony AD Ha otpe3ku AH=2 u
HD = 32. JInaronans napainenorpamma BD pasna 40. Haiinure nmomane napasuieaorpamma.

JonmoaHuTEJIbHAA YACTh

Ilpu évinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aAHUE PeUIeHUs U NOJIYYEHHbLIL OMmEemn.

9. (3 6anna) Ppi00sI0B MPOIIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHHE BBEPX MO TEUYCHHIO
peKH, 3areM OpOCHJ AKOpb, 2 daca JIOBWI PbIOY M BEpHYJICS OOpaTHO uyepe3 S5 4YacoB OT Hadyalia
nytemecTBus. Ha kakoe paccTostHHMEe OT MPUCTAaHU OH OTIUIBLI, €CIM CKOPOCTh TEUEHHUs PEKHU paBHA
2 kM/4, a COOCTBEHHAsI CKOPOCTH JIOAKH 6 KM/4?

ITAJTOHLI OTBETOB:

Howep 1 2 3 4 5 6 7 8 9
3aJaHUA
Orger B B B A 27 2 9 816 8
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4. ®oHI OLEHOYHBIX CPEACTB IJIsi TEKYIIEro KOHTPOJIsI

Texymuii KOHTPOJIb MPOBOASTCS BO BpEMsl AyJTUTOPHBIX 3aHSITHM MO MaTEMaTHUKE B COOTBETCTBUU C
y4eOHBIM TUTaHOM | paboueit mporpammbl OJ] «Marematrkay 1Mo BCeM pasjiesiaM MporpaMMbl. TeKymui
KOHTPOJIb COCTOMT M3 JBYX 4YacTeil: TeopeTHueckod u mpakTtudeckoil. Ilpm sTtom oOydwaromuecs
MOJIy4aloT JBE OTMETKHU.

Teopernueckass 4acTh HPOXOAUT B ()OpPME YCTHBIX OTBETOB: OOydYaIOIIMECS BBITATHBAIOT IMATh
KapTO4YeK C BOMNPOCAMH, JAIOT MOJHBIM OTBET (CO CIHMCKOM BOIPOCOB OOYyYarolIHecs 3HAKOMSTCS B
Hayajle U3yuyeHus pas3zena).

IlIkana nepesooa 6a1106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npPocyl
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5)

3amaHus MPaKTUYECKON YacTh (KOHTPOJIbHBIE pabOThI) YaCTUYHO B3SITHI U3 OTKpBITOro O6anka EI'D
u BIIP no maremaruxe.

Ha BpInoIHEHNE KOHTPOIBHOM paboThI M0 MaTeMaTuke AaeTcs 1 akameMudeckuit yac (45 MUHYT).

KonTtposnbHast pabota cocTouT Ux 2-X yacteil. B nepBoil yactu npeanaraeTcs BHIIOIHUTE 4 3aaHus
- BBIOpaTh NMpaBUIIbHBIA OTBET U3 YETHIPEX NPEUIOKEHHbIX. Bo BTOpOl YacTu npezasiaraercs BbIIOJIHUTD
6 3aaHuii - 0OPMUTH XOJ1 PELICHHUS U 3aUCaTh [10Jy4YSHHbII OTBET.

3a mpaBUIILHOE BBHITIOJHEHUE JII000TO 3aaHus IEPBOM YacTH OOYJaIOIIMIICS MOIydaeT OJIMH Oasia.
[IpaBuabHOE BBHIMOJIHEHUE 3aJaHUI BTOPOM yacTu oleHuBaeTcs 2 6ayuiamMu win 1 GayioM 3a 4acTUYHOE
pelieHue.

bael, noxy4yeHHbIe 3a BCE BBIIIOJIHEHHBIE 33aHUs, CYMMHUPYIOTCS.

Hlkana nepesoda 6annoe 6 ommemku no nAMUOANILHOU cucHeme

Ommemxka Yucno 6annoes,
Heo0Xxo0umoe 0114 noJIyUeHus OmMemKu
«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16
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TO..

3.1 IlIpameie u nnockocmu 6 npocmpancmee

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, I1P6 9, T1P6 11, ITP6 12, ITPG 14.
[1Py 1, ITPy 14, 1Py 15, I1Py 16, 1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

IIK ...
Teopernyeckne BONPOCHI:
1. Chopmymupyiite Teopemy Iludaropa.
2. [lepeuncanre ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
3. [lepeuncnure ciocoObl 3aJaHUS TUIOCKOCTH.
4. [Iponomxure Teopemy: «Ecinu onHa U3 AByX NapajuledbHBIX NPSMBIX NEPIEHIUKYISpHA
IIJIOCKOCTH, TO...».
S. [Iponomxure Teopemy: «Ecnum nBe mapajiebHbIE TUIOCKOCTH MEPECEKANOTCS TPETHEM,
.
6 ChopmynupyiiTe onpeeneHue IByrpaHoro yria.
7 ChopmynupyiiTe onpeeneHne TpexXrpaHoro yria.
8. Packpolite moHsATHE «YTrOJl MEXAY IIPAMBIMU».
9 [lepeunciure B3auMHOE PaCcON0KEHHUE JIBYX MPSIMBIX B IPOCTPAHCTBE
10.  Kakwue npsiMble Ha3bIBAIOTCS MMapauIeIbHBIMU B IPOCTPAHCTBE?
11.  Kaxue npsmble Ha3bIBAIOTCS CKPELIMBAIOIIMMHUCS B IPOCTPAHCTBE?
12. Kaxkue npsiMble Ha3bIBAIOTCS MEPICHIUKYISIPHBIMU B TIPOCTPAHCTBE?
13.  Ilepeuucnute B3aMMHOE PACIIONIOKEHHUE MIPSMOI U TUIOCKOCTH B IIPOCTPAHCTBE.
14.  PackpoiiTe NOHSATHE «YTOJl MEXY MPSMOU U MIOCKOCTBION.
15.  PackpoiiTe noHsATHE «apauIeIbHOCTh IPSIMON U IIIOCKOCTHY.
16. Packpolite noHsATHE IEPIIEHINKYISIPHOCTD NPSAMON U IIIIOCKOCTH.
17. [Tepeuncnrre B3aMMHOE PaCIONIOKEHUE ABYX MIOCKOCTEN B MPOCTPAHCTRBE.
18. Packpolite moHsATHE «YTrOJl MEXAY IIJIOCKOCTSIMMIY.
19. PackpoiiTe noHsTHE «IMAPAIIIETBHOCTD MIOCKOCTEN .
20.  PackpoiiTe NOHATHE «IEPHEHIUKYIIPHOCTD IIOCKOCTEH».
21.  Kak HaiiTu paccTosiHUE OT TOUKHU 10 NPpsAMOii?
22.  Kak HallTu paccTossHuEe MEXy MPSIMbIMH?
23. Kak HaliTu paccTostHE MEXAY IUIOCKOCTSIMU?
24.  Ilponmomxure onpenenenue: «llepneHIuKymnsp — 31o...».
25.  Ilponmomxure onpenenenue: «HakiioHHas — 3T0...».
26.  Ilpomomxure onpenenenue: «Ipoekiust HAKITOHHON — 3TO. .. ».
27.  Ilepeuncnure CBOMCTBA MapauIeIbHOIO MPOESKTUPOBAHHUSL.
28.  IlpuBeauTte mpuMepbl CHMMETPHIA Ha MJIOCKOCTH B IPUPOJE, HICKYCCTBE, apXUTEKTYypE.
29.  IlpuBeauTte mpuMepbl CHMMETPHIA B IPOCTPAHCTBE B MMPUPOJIE, UCKYCCTBE, apXUTEKTYpE.

30. B ueM oTiin4He MOHATHE «IBYKEHUE» OT MIOHSATHS «IIOBOPOT»?

KontpoJbsHas padora Nel
Qos3aTe/IbHAS YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1. (1 6amm) Pacimdpyiite kpaTKyro 3amnuck: a€ f3.

A) TOYKa & TPHHAISKHUT IUIOCKOCTH [; Bb) Touka a mpuHamiexutr npsmou f; B) mpsamas a

MNPUHAIJICI)KUT IIJIOCKOCTHU ﬁ ; F) npsiMas a IePeCeKaeT IMIOCKOCTh ﬁ .
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2. (1 6amn) [Ipssmeie AB u CJ1 ckpemuBatorcs. Kakoe pacrnonoxxenue nmerot npsimbie AC u BJ1?
A) napamiensHsle; b) nepnenaukynspusie; B) ckpemusarores; ) nepecexarorcs.

3. (1 6amn) [Mnockoct @ u f umerot 1 o6y Touky. KakoBo ux B3amMHOE pacroioskeHue?
A) mapannensHbl;, b) mepecekatorcs o npsimoii; B) copnagarot; I') ckpemuBaroTcs.

4, (1 ©Oamn) Ecnum mupsimasi, TpOBEICHHAas HAa IUIOCKOCTH 4epe3 OCHOBAHHWE HAKJIOHHOM,
IIEPIEHIUKYJIIpHA €€ IPOEKIINH, TO OHA. ..

A) nepneHAMKYJSpHa M CaMOM HawJIOHHOM; b) mnapamienbHa M camMol HakJIOHHOH; B)
CKPEILMBAETCS C HAKJIOHHOMW; [') mepneHiuKyispHa OCHOBaHUIO HAKJIOHHOM.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u nOJIy4eHHbLIL OMeEem.

5. (2 6amma) Yepe3 xouiel otpeska AB u ero cepenuny M mpoBeneHbl HapajijieibHbIC MPSMBIC,
MepeceKaoIre HEKOTOPYIO IUIOCKOCTh B Toukax Aj, Bi u Mj. Haligure mnuny otpeska MMj, eciu
oTpe30ok AB He nepecekaeT miockocTh U eciiu AA1=6,8cMm, BB1=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nonapuo neprieHaukyisipasl. Haiiaure otpesok CJI, ecnm
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 Gamma) M3 TOUkM K IUIOCKOCTH TPOBEACHBI JBE HaKJIOHHbIE. Haiaure mmmHBI 00mIETO
MIEePIEeHIUKYIIAPA, €CITU MPOEKINY HAKJIOHHBIX OTHOCSTCS Kak 2:3 U JJIMHBI HAKJIIOHHBIX paBHBI 23 ¢M U 33
CM.

8. (2 6amna) Haueptuts ky0 ABCJIA1B1C1/1;. IToctpouts Touky KEAB, Touky MEJI/11C, oTpe3ox
PEEAB.1C;.

JonoJHuTelbHAN YaCTh
IIpu evinonnenuu 3a0anua 9 3anuwiume x00, 000CHO8aNnUE PEUIEHUS U NOTIYYEHHBLI OMGEm.
9. (3 6amna) Pa3buth mnBerHuk Kpyrinoil ¢opmbl (R=2 M) Ha yacTH pa3nUYHON IUIOINAMIH.
PaccunTarh KOJIMYECTBO CaKEHIEB LBETOB s Kaxaoro cexkropa. OQopMuTh cxeMmy IIBETHHKA.
Hamnpumep:

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OTtBer B B b A 7,1 15 9 - -
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3.2 Koopounamul u éexmoput

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, ITP6 9, ITP6 11, TTP6 12, ITP6 13.

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

K ....

Teopernyeckne BONPOCHI:
W3 gero cocrout NpsAMOYTroJibHasg CUCTEMa KOOPpAUHAT B HpOCTpaHCTBe?

Ecam Touka neXuT B INIOCKOCTH Xy, KaKas KOOPAUHATA y HEe HyJIeBas?
[IpuBenuTe npumMep KOOPAUHAT TOYKUA A, KOTOPAsl JIEKUT Ha OCH Z.
PackpoiiTe noHsTHE «BEKTOP.

Kak HaiiTu koopauHaThl BeKTOpa?

[lepeuncnure u packpoiite paBuia CI0KEHHUS BEKTOPOB.

Kaxue BeKTOpbI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

Kaxue BeKTOpbI Ha3bIBAIOTCS MEPIEHIUKYIISIPHBIMU?

YeMy paBHO CKaJISIpHOE NPOU3BEIEHUE BEKTOPOB?

Kak HaiiTu BEKTOpHOE POU3BEIECHUE BEKTOPOB?

UYemMy paBeH yroyl Mexay BEKTOpaMu?

[IpuBeaute npumep MaTpuipl 2x2.

[IpuBeauTe npuMep MaTpuilbl 3x3.

©ooNo Ok wWNE

I e
wn ke o

KontpoJjanHas padora Ne3

Oos3aTesbHAS YACTh

Ilpu pewwenuu 3a0anuii 1-4 3anuwiume npasunvHvlii OMeem u3 Yemuoipex nPeoioIHceHHbIX.

1. (1 6amn) Hansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 Hux nexar Ha
KoopauHaTHOU npsimoit Oy?

A)A;B)B; B)C; ) /1.

2. (1 o6amn) Kakme wu3 BekxtopoB a(1,0,-1), c¢(1/3,2/3,-2/3), »B(1,1,1), p(0,0,-2) sBastoTCS
eAMHUIHBIMU?

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

3. (1 6amn) Kakue u3z Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonmuHeapHbI?

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

4. (1 6amn) Hdausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoi Kakoro oTpe3ka sBISETCsl TOUKa
M(0,3,4)?

A) AB; B) BC; B) AC; T') CB.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHus U NOJYUEHHbLIL OMmeem.

5. (2 6anna) Jlans BexTops a(-6,0,8) , B(-3,2,-6). Haiinure ckaiasipHOE MPOU3BEICHIE BEKTOPOB.
6. (2 6anna) [Ipu KakKuX 3HAYEHUAX 1 BEKTOPHI a (4,n,2), é(1,2,n) NepneHauKyIapHb?)

7. (2 6anna) Hansl BekTops! a(-6,0,8), B(-3,2,-6). HaliquTe KocCHHYC yTiia MEXy BEKTOPaMH.

8. (2 6anna) HokaxuTte, yto 4eTbipéxyronbHuk ABCJI sBrsieTcss poMOOM, eciiu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JIomOJHUTEIbHAS YaCTh
Ilpu eévinonnenuu 3a0anun 9 3anuuiume xo00, 000CHOBAHUE PEUeH U U NOTYYEHHbLIL OMBEM.
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9. (3 Gamma) Maker kiayMOBI TpeACTaBIEH Ha KOOPAWHATHOW IUIOCKOCTH. Haiimurte miommans

KIyMOBI (4ETHIPEXYTOJIbHUKA), BEPIINHBI KOTOPOro uMeroT koopauHats (8;0), (10;8), (2;10), (0;2).
¥

101

[+

9Tajl0HbI OTBETOB:

Homep 1 2 5 6 7 9
3a1aHHusA
OTBer B B -30 -1 -3/7 68
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3.3 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
ITP6 1, TTPG 3, ITP6 5, ITPO 14.

ITPy 1, ITPy 6, TPy 7, ITPy 8, [1Py 18, I1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

[IK ...
TeopeTnueckue BONPOCHI:

1. UYeMy paBeH yroii B OJIUH pajguaH?

2. B Kakux 4YeTBepTSAX TPUTOHOMETPUYECKOTOo Kpyra (QYHKOHS Y=SinX HpUHUMAET
MOJIOKUTEIIbHBIC 3HAYCHHUS?

3. B Kkakux 4eTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (QYHKUIUS y= COSX IPHHUMAET
OTpHILIATENIbHBIC 3HAYCHUS?

4. [Iponomxute onpenenenue: «CUHYC OCTPOro yria — 3710...».

5 [TponomxkuTe onpenenenue: «KocuHyc ocTporo yria — 3710...».

6 [Tponomxkute onpenenenue: « TaHreHe OCTPOTO yriia — 3TO...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8 Uemy paBHO npou3sBeneHue tgx*ctgx?

9 Yemy pasen Sin(2X)? ChopmyIupyiTe MpaBUiIO BEIYUCICHUS.

10.  Yewmy paBen Cc0S(2x)? ChopMynupyiiTe MpaBUIIO BEIYACICHUSI.

11.  IlepeuuciuTe TPUTOHOMETPHUECKUE (DYHKINH, YKAKUTE UX MTEPHOIBI.
12. Yemy paBen nepuoa GyHKiuu y=C0S(4X)?

13. eMy paBeH rnepuol GyHKIUU y=cos(x/4)?

14, Omnpenenure o6nacTh 3HauUeHUs1 GyHKIUU y=3c0s(5x)?

15.  Ilepeuncnure criocOOBI PEIICHUS TPUTOHOMETPUUYCCKUX YPABHCHHU.

16.  PackpoiiTe aJirOpUTM pEIICHUS OJHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHHH MEPBOTO
TTOPSITKA.

17.  PackpoiiTe anropuT™ pemieHus OJHOPOIHBIX TPUTOHOMETPUYECKUX YpaBHEHUU BTOPOTO
TTOPSITKA.

KountpoJjbHas padora Ned
Oo0si3aTe/ibHAs YaCTh
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasuibHblIL OMEEN U3 YemblPex NPed10HCEHHbBIX.

1. (1 6ann) B AABC sinCZ%. Kakas u3 ctopoH siBnsiercst runoteny3oit AABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6amn) Yrnom kakoii uerBepTH sBisieTcs yroi a=400°?

A)LLB)IEB)IILT) IV,

3. (1 6amn) Kakue u3 GyHKIMN SBISFOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amr) Kakue u3 umncen sSBISIOTCS KOPHEM YPaBHEHUS COS X = %’?

4 T T 21
A)x==; B)x==; B)x==; ') x=—.
)x=2: B)x=1; B)x=2; ) x=2
Ilpu évinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMmeem.
. IT s
5. (2 6anna) Beraucnure: sin 5 T C0s—.

. 2 . 2
6. (2 6amnma)  Haiinmute 3HaueHHE BBIpaKEHUS 4arccos\/2—— - 4arcsin(— g)
7. (2 6amma) JlokaxuTe TOXKIECTBO: 2sin(m/2+a) + cos(m — )= cosa.
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8. (2 6ama) Pemmre ypaHenue: Sin° x - 4 sin x + 3 =0.

JIOmOJHUTEJILHAS YACTh

Hpu éblnonHenuu 3a0anus 9 3anuwmume xo¢), oﬁocnoeanuepemenuﬂ u nOlelleHHblﬁ omeem.

9. (3 6amra) Pemure cucteMy ypaBHCHHIA:
X+y=m
sinx + siny = 2.

ITaJI0HBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aaHUA
OTtBer b A B b 1 27 - Ty (E +

2 2
2mn, 21n; g +
ne Z 21n),
ne”z
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3.4 Ilpouseoonasn hynkyuu, ee npumenenue

Obpa3zoseamenvhle pe3ynvomanol, noodaexcaujue npoeepke (InemeHmol):
ITP6 1, TIPG 4, TTP6 6, ITPO 14.

[Py 1, ITPy 6, TPy 7, ITPy 8, [1Py 9, 1Py 10, TPy 11, ITPy 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

CoNoA~WNE

18.

Teopernyeckne BONPOCHI:
IIponomxute onpenenenue: «IlocienoBaTeabHOCTD — 3TO. .. ».
[TpuBenute npumMep apuHMETHUECKON TPOTPECCUH.
[IpuBenuTe npuMep reOMETPUIECKON ITPOrPECCUN.
[TpuBenute npuMep OGECKOHEUHO YOBIBAIOIIEH TeOMETPUIECKOM MTPOrPECCHU.
IIponomxure onpenenenue: «IIpoussonHas — 310...».
Packpolite reoMeTpUYECKHil CMBICIT IPOU3BOJAHOM.
IIponomxure onpenenenune: «KacareapHas — 3T0...».
PackpoiiTe puznyeckuii CMBICI TPOU3BOIHOM.
[lepeuncnure npaBuiia BEIYUCICHUS IPOU3BOIHBIX.
YeMy paBHA IPOU3BOIHAS CTENICHHON QYHKITUH?
Yemy paBHA IPOU3BOIHAS IPOU3BEICHUA?
UYemy paBHA IPOU3BO/IHASL YACTHOTO?
YeMy paBHa IPOU3BOIHAS CIOKHON QyHKIMN?
CdhopmynupyiiTe mpu3HaK BO3pacTaHus QyHKINU.
Chopmynupyiite npu3Hak yObIBaHUS (QYHKIHH.
ChopmynupyiiTe npu3HaK TOYKU MaKCUMyMa (yHKIIUH.
Chopmynupyiite npu3HaK TOYKM MUHUMYMa (YHKILIUH.
CocraBbTe aNrOpUTM pEUICHHs 3aJad Ha HAXOXKACHUS HAMOOJBIIET0 W HAMMEHBIIETO

3HaueHus GYHKIIMU HA OTpe3Ke?

19.
MIPOU3BOJHOM.
20.

CocTaBpTe aIrOpUTM HCCIEIOBAHUS U TNOCTPOeHUs rpaduka (QyHKUUM € MOMOILBIO
Kak HaiiT BepTHKaNbHYIO0 aCUMIOTOTY Ipaduka QyHkuun?

KountpoJanHas padora Ne5
Oo0a3aTeIbHA YACTh

Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasuibHbLIL OMEEN U3 YemMblPexX NPeOI0HCEHHbIX.

1.

(1 6amr) Yemy paBHA IPOM3BOHAS (PYHKIHH Y=COS X?

A)y'=—sin’x; B)y’=-2sin’x; B)y’=-2cos x sinx; I') y’=2cos x.
2. (1 6amn) o kakoit U3 GOpPMYIT BEIYUCIISETCS TPON3BOIHAS TIPOU3BENCHUS?

A) (utv)’=u"+v’; B) (uv)’=u'v+uv’; B) (3)' =

u'v-uv’

; D(f(2()) =f"(g(x)*g (%)

v2

3. (1 6amn) Pemmre ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute oTBeT.
A)1;b)-1;B)4;T') -4.

4.

(1 6amr) Ha pucynke u3oOpaxkeH rpaduk npomsBomnoi ¢yHkimu f(X), ompenenenHoir Ha

unrepsaie (—10; 8). Haiinnte konnuecTBo Touek Makcumyma ¢pynkiun f(X) Ha orpeske [—9;6].

¥

=y

ol 1 YT 7 8

A)5;B5)4;B)2;T) 3.
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewienus u nOJIy4eHHbLIL OMeEem.
5. (2 O6amma) MarepuasibHas ~ TOYKAa  JBIDKETCA  TNPSAMOJMHEHHO MO  3aKOHY

_ 4 3 442 o
x(t) =1 +67 —4t"+ 51 =5 (rme X— paccTostHUE OT TOYKH OTCYeTa B MeTpax, t— Bpems B
CEeKyHJIaX, U3MEPEHHOE C Havana ABrKeHus). Halimure ee cKopocTh (B M/C) B MOMEHT BpeMeHHu [ = 3 c.
6. (2 6ayuta) Ha pucynke n3o0paxén rpaduk ¢ynkuuu y=f(X) u xacarenbHas K HEMy B TOYKE C

abcruccoit Xo. Haliaure 3nadenue npousBoanoit Gpyukiuu f(X) B Touke Xo.
YA

(x=2)(x+3) >0
(x—8)
8. (2 6amna) UccnenoBarh QpyHKIHIO f(x)=x3 — 3X ¥ IOCTpOUTH €€ rpaduk.

7. (2 6anna) Pemute HepaBeHCTBO:

JlomoJIHUTEIbHAA YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuuwiume xo0, 000CHOBAHUE PeUIeHUA U NOTIYUEHHbLIL Omeem.
9. (3 Gamna) ®upme «CamgoBoa» BBLACNSAIOT Y4acTOK 3emiu Iuiomaaso 100 M2, [Ipennararot
YeThIpe y4yacTKa pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil ydacTok ogoOpUT AMPEKTOP
¢bupmbl «CaioBOI», YIUTHIBAS, YTO HEOOXOAUMO Oy/IeT OCTaBUTh 3a00p O MepuUMeTpy?

ITAJOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9

3aganus

OtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)
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3.5 Muozozpannuku u mena spawienus

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
I1P6 1, I1P6 6, T1P6 9, TTP6 10, ITP6 11, ITP6 12, I1P6 14.

[TPy 1, TPy 12, ITPy 13, ITPy 14, [1Py 15, [1Py 16, [TPy 18, I1Py 19.

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

TeopeTnyeckue BONPOCHI:

1. [Iponomxure onpenenenue: «MHOTOIpaHHUK — 3TO.. ..

2. IIponomxure onpeaenenue: «lIpuzma — 370...».

3. IIponomxure onpenenenue: «lIpAMOyroybHbIN MapamieaenuIe] — 3T0. .. ».

4. [Iponomxure onpenenenue: «Kyo —ato...».

5. [Iponoikure onpenenenue: «llupamuga — 3t1o...».

6. CdhopmynupyiiTe CBOHCTBO O MPOTHBOJIEKAIIUX IPAHIX Hapajiesenue/a.

7. Cdopmynupyiite CBOICTBO 0O IMAroHalIsIX Napauieaenunesa.

8. ChopmynupyiiTe CBOWCTBO O JUAroHajdd M JIMHEWHBIX pa3Mepax MpsIMOYTOJIBHOTO
napajulelIenuneaa.

9. Kakas npusma Ha3bIBaeTCs NpsAMOM?

10.  Kakas mpu3Ma Ha3bIBaeTCS MPABUIHHOMN?

11.  PackpoiiTe NOHATHE «IIpaBUJIbHAS MHUPaAMUIAY.

12.  Yro Takoe anodema npaBUIbHON MUpaMuIb?

13. B uem omiinuMe NOJHON MOBEPXHOCTH MPU3MBI OT IOJHOM MOBEPXHOCTH MUPAMU/IbI?

14. Cdopmynupyiite TeopeMy 0 BBIYUCIEHUN OOKOBOI MOBEPXHOCTH MPSAMOM IPU3MBI.

15.  CdopmynupyiiTe TeopeMy O BHIUHUCIEHUN OOKOBOM MOBEPXHOCTH MPABUIBHOM NMUPAMU/IBL.

16. HazoBute mpemmersl U3 Bamield MpoeCCHOHATBHOW IESTEIBHOCTH, KOTOPBIE HMEIOT

(hOpMBbI MHOTOTPaHHUKOB.

17. Kakume MHOTOTpaHHUKHA Ha3bIBAIOTCS TpaBWIbHBIMU? [lepeuncnure mpaBUILHBIC
MHOTOTPaHHHKH.

18.  IIpomomxute onpenenenue: « lumuuap — 310...».

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

20.  IIpomomxwute ornpeneneHue: «YCEYeHHbIH KOHYC — 3TO...».

21. [Iponomxute onpenenenne: «lap —3T0...».

22. Yo sBIsIeTCS BBICOTOM YCEUEHHOTO KOHYyCa?

23.  Uro sBNsETCS OCEBBIM CEUECHUEM IWIMHAPA, KOHYCa, YCEUEHHOTO KOHYca, mapa?

24. [lepeuncnure eAUHUIIBI K3MEPEHUS TIJIOMIATH, O0BEMA.

25.  Uemy paBHO OTHONICHHE TUIOIIA/Iel TOBEPXHOCTEH MOJOOHBIX (GUTYp B IPOCTpaHCTBE?

26.  Uemy paBHO OTHOIIEHHE 00HEMOB MOJOOHBIX (QUTYp B MPOCTPAHCTBE?

27. HazoBute mnpeameTsl W3 Balleld MNPOPECCHOHANBHON NEATEIBHOCTH, KOTOPHIE HMEIOT

(hOpMBI TeJ BpalleHHsI.

KontpoJabnHas padoora Ne6
Qo0s13aTeIbHAA YACTD

Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.

1.

(1 6anm) B kakux enuHUIAX U3MEPsETCs IUIO0IIAb TOBEPXHOCTH MHOTOIpaHHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX Tparycax.

2. (1 6amn) [1nomans GOKOBOM MOBEPXHOCTH MPU3MBI BBIYUCISIETCS IO opMyIIe:

A) S =Seox + 2 Socu-; B) Seox =Pocs™H; B) S = Bgox + S Socu; I') SO0k =2Pcx*H.

3. (1 6amm) Yro ABNSETCA OCEBBIM CEYEHUEM YCEUEHHOI'0 KOHYyca?

A) paBHOOenpeHHBI TpeyronbHUK; b) paBHOOeapenHas Tpaneuus; B) mnpsmoyronsauk; I)
MIPSIMOYTOJIbHASI TPAIELIMsL.
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4. (1 6amr) Kakas ¢urypa mosydaercs IpH BpalieHUU MPSMOYTOJBHOTO TPEYTOJbHHUKA BOKPYT
OJIHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamua.

Ilpu evitnonnenuu 3ad0anuit 5-8 3anumiume xo00 peuieHusA u NOJYUEeHHLLIL OMEem.

5. (2 6anna) Pebpo ocHOBaHMS MpaBHIIBHOW TPEyroibHOW mupamuabl 3 M, anodema 6m. Haiigure
Iona (b 00OKOBOW OBEPXHOCTH MUPAMHIBL.

6. (2 6amra) lnaronans Kyoa paBHa " S88. Haiinure ero oobem.

7. (2 Gamna) IIpAMOYTroNbHHUK CO CTOPOHAMH 8CM M 3CM Bpalmaercs BOKPYT OOJBIIEH CTOPOHBI
Haiinure 06beM, momaan O0KOBOW U IMOJTHONW MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 6anna) BerancnuTe MOBEPXHOCTh KPOHBI KyCTapHUKA, HMetomero popmy mapa paguyca 0,5 m.
B oTBeT 3anumuTe 4nucio, AeIeHHOE Ha TT.

JonoHUTEeIbLHASA YACTh

Ilpu evinonnenuu 3a0anusa 9 3anuwiume x00, 000CHOBAHUE peUleHUA U NOTYUEHHBLI OMEem .

9. (3 6amma) Co3nare MOJENb KIYMOBI, UMEIOIICH (OpMYy KOMOMHHUPOBAHHOTO T'€OMETPHUYECKOTO
Teja, BHIIOJHUTH HEOOXOIMMBIE pacueTsl (IUI0MIalb, 00BEM, KOJTUYECTBO U BUJIbI CAXKECHIICB).
[Ipeanonaraembie MOJEIH KIYyMO:

¥

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3adaHus
OTtBer B b b A 27 2744 12 =, 1 -
48 T;
64 &
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3.6 Ilepsoobpasnan pynkyuu, ee npumeHenue

Oopazosamenvhble pe3yibmamot, nood1excauiue nposepke (3j1emenHmol):

I1P6 1, I1PG 4, I1P6 6, ITPG 14.
[TPy 1, ITPy 6, [1Py 7, I1Py 8, [1Py 9, [1Py 10, ITPy 11, I1Py 18, ITPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckue BONpochI:
[Mponomxkute onpenencuue: «Dynkuus F(X) Ha3pBaercs ...».
PackpoiiTe reomeTpruuecKuii CMbICI OIIPEEIEHHOIO MHTEerpaa.
IIponomxure onpenenenue: «KpuBoauHenHas Tpanenus — 3TO. .. ».
Chopmymupyiite hopmyny Herorona-JIeiiOnuia.
B yewm 3akmouaercs oOmuii B Bcex nepBooOpa3HbIX ?
Ilepeuncanre npaBuiIa BEIYUCICHUS HHTETPAJIOB.

oukhwnE

KontpoJuabnHas padora Ne7
OQo0a3aTeIbHA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anunwiume npasuibHbLIL OMEEN U3 YemMblPeX NPEOI0HCEHHbIX.

1. (1 6amm) ns kakoi u3 GyHKUUN GHyHKIUS F(X):X3-3X2+1 SIBJISICTCS TIGPBOOOPA3HOM?
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 dyrkuus f(x)= 3x’+1. Uemy pasna F(1)

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

3. (1 6amn) O6Mii BUI BCex mMepBoooOpa3HbIx s 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 6ayn) Beruncnure onpenencHHbI HHTETpal flz xdx.

A)-1;b)1;B)-15;T) 1,5.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus U NOJIYUEHHbLIL Omeent.

5. (2 6amma) Semsercs mm F(x)=x>-3x+1 mepBooGpasuoit mst pyrkmmn f(x)=3(x>-1)?

6. (2 6amna) 3anaiite nepBoodpasnyro F(x) mist dyHKIuu f(x)=3x2-2x, €CJIM U3BECTHBI KOOPANHATHI
touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke w3obpaken rpaduk ¢yukiuu Yy=Ff(X), ompenenénnoii Ha HHTepBase
(=3; 11). Haitnute Hanmenbiiee 3HaueHune GpyHkimu f(X)ua orpeske [2; 9,5].

v e
4 v=Jl=)

;\ | EESRERFNAS:

AR EEN
) / ‘-,l 11
NN A\
/| [\/ |

8. (2 6anna) Ha pucynke m3obpaxken rpapuk Hekoropor Gynkmmu Y=f(X). ITonb3ysichk pucyHkom,

. 5
BBIYKCIIMTE OIPEIETICHHBIH I/IHTerpaJIf1 f(x)dx.

22



e s e e s e
) o o s e e e e e e

JonoJHuTEeIbHAS YACTh
Ilpu eévinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGaAHUE PeUteHUA U NOTIYYEHHbLIL ONEEnt.
9. (3 6ayta) BeruuciauTh MI0maas KIyMObI, IIEPUMETP KOTOPOM OrpaHHYMBAIOT JUHUU Y=0, Y=X,
y=-2x+6. Pemuts nByms ciocobamu. Caenatb 4epTex.
ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OTtBer r A b T na X-x+4 -3 12 3
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3.7 Cmenenu u kopnu. Cmenennan hynkuus

ObpazosamenvHble pe3yibmamsl, nodexcauwjue nposepke (I1eMeHnbl):
I1P6 1, ITP6 2, I1P6 3, I1PG 5, I1P6 6, ITPG 14.

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

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

TeopeTnyeckue BONPOCHI:

1. Cdhopmynupyiite onpeaesneHue CTeNeHHON ()yHKITHH.

2. Ilepeuncnure cBONCTBA CTENEHHOM (DYHKIMHM C LIETIBIM [10KA3aTEJIEM.

3. IIepeuncinre cBOKCTBA CTENEHU C IEHCTBUTEIBHBIM NIOKa3areneM. [IpuBenure npumepsl.

4. Ilepeuncnure cBOMCTBA KOPHS HAaTYpallbHOU crenenu. IIpusBennre npumepst

S. Ha dro HeoOxoaumo oOpaTuTh BHHUMAHUE MPU PEUICHUU WPPAIMOHAIBLHOIO ypaBHEHHS
YETHOH CTENeHN?

6. Yemy paBeH KOPEHb YETHOM CTEINEHU U3 OTpULaTesIbHOrO yncna? [Ipusenure npumep.

7. UemMy paBeH KOpEHb HEUETHOW CTENEHU U3 OTpuLaTesibHoro uncna? [lpuseaure npumep.

8. Ha 4uro crtour oOpatuTh BHUMAaHHWE IIPU PpEIIEHUU HUPPALMOHAIBHBIX, JPOOHO-

paloHaIbHBIX YPABHEHUM U HEPABEHCTB?

KonTpoJuabnHas padora Ne 8
OQo0a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YEMbIPEX NPEOI0HCEHHDIX.

1. (1 6amn) Mexy kKakuMu ABYyMS HaTypalbHBIMU YHCIIAMH HAXOJUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I') 3 u 4.

2. (1 6am) Onpenenute KOPEHb YpaBHEHHUS x°=125

A)3.;b)-3;B)-5,1)5.

3. (1 6amn) Pacronoxkute B mopsiJike BO3pacTaHus yucia: 2; 3\/?, V17

A)2; 35 Y17; 8) 2; V17; 3/5; B) 3/5; 2; V17, T) ¥17; 2; 5.

4. (1 6amm) YMHOXas 9uClia C OIMHAKOBBIM OCHOBAHUEM, UX CTETICHHU. .. 7

A) ymHoxxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu e¢vinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHus u NOJIYUEHHbLIL Omeent.
615’58 . aZ,9

6,48
a npu a=7.

(V12+8)°

3 10++96
6. (2 6anna) Haiiaute 3HaueHNe BBIpasKEHUS .
7. (2 6aynna) Paccrosinue oT HaOMIOAATENS, HAXOAAIMIETOCS Ha HEOONBIIONW BBICOTE N KUIOMETpPOB

. y = V2Rh

Haja 3eMi€l, 10 HaOMroJaeMOM UM JIMHUM TOPHU30HTA BBIYMCISETCA MO (opMmyle ! , TIe
R=6400 xmM — pannyc 3emuu. C Kakoi BRICOTHI TOPH3OHT BUJICH Ha paccTostHun 48 kuimomeTpoB? OTBeT
BBIPA3UTE B KUIOMETpax.

8. (2 6anna) Pemmre ypaBHeHHE Y —32—x=12.

5. (2 6amna) Halimure 3HaUYeHHE BBIpAKEHUS

JIONOJHUTEJbLHAA YaCTh
Ilpu eévinonnenuu 3a0anun 9 3anuwiume x00, 000CHOBAHUE PEUIeHUs U NOTYYEHHbLIL OMEem.

y =x

9. (3 6anna) Pemure rpadguyuecku cucteMy ypaBHEHUI: { y=x
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ITaJIOHLI OTBETOB:

Homep 2 5 7 8 9
3alaHus
OtBer r 49 0,18 -36 (1;1)
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3.8 Ilokazamenvnan hynkuus

Oopazosamenvhble pe3yibmamot, nood1excauiue nposepke (3j1emenmot):

[1P6 1, I1P6 2, T1P6 3, TIPG 4, ITP6 5, T1P6 6, I1P6 14.
[TPy 1, [TPy 5, TPy 6, ITPy 7, I1Py 8, 1Py 18, ITPy 19.
OK 1, 0K 2,0K 3, OK 4, OK 5, OK 6.

Teopernueckue BONpochl:
Cdhopmynupyiite onpeaesneHue nokazaTeabHOU QyHKINH.
[lepeunciure cBOKCTBA MOKa3aTeIbHON (YHKIINH.
[lepeuncanre ciocoObl pelIeHUs TOKA3aTeIbHBIX YPAaBHEHUH.
Cdhopmynupyiite npaBuIo peleHus MPOCTEHIINX OKa3aTeIbHbIX HEPABEHCTB.
B yem 3akimovaercs rpaduyeckuii cnoco0 penieHus ypaBHEHUH.
. IIpuBenute nmpuMmep (QyHKUMOHAIbHOM 3aBUCHMMOCTH IOKa3aTEIbHOM (YHKLUHU U3 peanbHON

ScQokrwdE

KHN3HU.

KonTpoJuabnHas padora Ne9

Oo0s3aTeIbHAS YACThH
Ilpu pewenuu 3a0anuil 1-4 3anumwiume npasuibHblil OMEEM U3 YeMblPeX NPEOI0HCEHHbIX.

1. (1 6ayn) Ipu kakoM 3HaYeHUH a QYHKIMS y=a ObIBAacT Ha BCE 00JIaCTH OnpeeaeHus?
A)a=; B)a=8,25; B) a= I') a=V3.

2. (1 6amn) Ha pucynke u3o6paxén rpadux gpynxmun suna f(x)=a*. Haiinqure 3nauenue f(2).
YA ]

::,i'

fix)=a"

i T
-

O 1 X
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) OyHkus 3agana GopMynou: f(x)Z(%)x. Yemy pasno f(-2)?
A)-: B)-4;B) 4 ) V2.

1 x—13

= =3,
4. (1 6ann) Kopenb ypaBHEHUS (9) ?
A)12,5; b) 13; B) 14; I) 15.

Ilpu évinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL Omeem.
o +
5. (2 6anma) Haiigure kopens ypauenus 3*2-5%3*=12
. -1
6. (2 6aa) CKOIBKO LENBIX PEIIEHNI UMEET HepaBeHCTBO 1 <7*<49?
2
_ 25—8x—x
7. (2 6amna) Haiinure Touky MakcuMmyma ¢ yHKITHH Y ’
8. (2 6amna) B xome pacmama paanoakTUBHOTO HM30TOMA €r0 Macca YMEHBIIAETCs 10 3aKOHY
—t/T
m(t) =mgy-271T,
rre Mp— HavajgbHas Macca M30Toma, t— Bpewms, mpolieaniee OT HayalbHOTO
MOMEHTa, | — MepHuoj noyypacnaia. B HayanbHbII MOMEHT BpeMeHU Macca u3otomna 184 mr. Ilepuon

€ro noJjiypacmnajga CoCTaBJIsICT 7 MHH. HaﬁﬂHTe, 4YCpe3 CKOJIBKO MUHYT Macca U30ToIla 6y,HeT paBHa 23 mr.
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JIOmOJHUTEJLHAS YACTh
Ilpu eévinonnenuu 3a0anun 9 3anuuwiume x00, 000CHOBAHUE PEUeHUs U NOTYYEHHbLIL OMEemn.

—2x=0
9. (3 6ayna) Pemmre rpaduyecku cucTeMy ypaBHEHHMM: | Zf —0
ITAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a/IaHusA
OtBer B A B A 1 2 -4 21 (2; 4)
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3.9 Jlozapugpmot. Jlocapugpmuueckan ¢pynkuyus

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenmut):

I1P6 1, I1P6 2, T1PG 3, T1PG 4, ITPG 5, I1P6 6, I1P6 14.
[1Py 1, ITPy 5, I1Py 6, [1Py 7, [1Py 8, I1Py 18, ITPy 19.
OK 1,0K2,0K 3,0K 4, OK 5, OK 6.

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpenencHue JorapuGmMuIeckon GyHKIIUH.

2. [Tepeuncnure cBoOMcTBa TOrapuPMUIECKON (YHKITUH.

3. [Iponomxute onpenenenue: «JIorapudpm — 3T0...».

4. YeMmy paBeH Jorapugm npou3BeaeHus?

5. Uemy paBeH jorapudm 4acTHOTO?

6. [TpuBenuTe npuMepsl JOorapupMUUECKON CIUPAIN B TIPUPOJE U B OKPYIKAIOIIEM MHUPE.

7. Ha 4uro crout oOpaTuTh BHUMaHHE MPH PEHICHUH JOTapu(PMUYECKUX U ypaBHEHUH H
HEPAaBEHCTB?

6. [lepeuncnure criocoOb! penieHus JTorapupMUIECKIX YpaBHEHUH.

7. CdhopmynupyiiTe mpaBUIIO peIIeHUs MPOCTEHIINX JTOTapu(PMHUIECKIX HEPABEHCTB.

8. B yewm 3akmiouaercs rpaduueckuii cocod pemieHus ypaBHEeHU .

6. [IpuBeaure npumep QpyHKIHOHAIBHON 3aBUCUMOCTH JIOTApU(PMUUECKONH (PYHKIIUU U3 peasibHOM
KHU3HH.

KontpoabsHas padora NelQ
Oos3aTesbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHbLL OMEEM U3 YeMbIPEX NPEONOHCCHHDIX.
1. (1 6amn) Kakas u3 ¢pyHKIMil Bo3pacTaeT Ha Bcell o0acTu onpeseneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%T') f(x)=log: x.
2

2. (1 6ayun) Ykaxkure obnacts onpenenenus Gpyukuuu f (x) = 1g 2;_73

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); T) (-o0; -7), (1,5; +o0).

3. (1 6an) PacnionoxuTsk B nopsjke Bo3pactanus: logg s 4; 10gg 5 0,4, logg 5 %.

1 1
A) logos 4; logos 0,4;10805 7 ; b) logos 410805 7510805 0,4

1 1
B) logg s " logo s 0,4;logos4; I')loggs 0,4; loggs " logg 5 4.

4. (1 6ann) Haiinute KOpeHb ypaBHEHUS 10g4 (5 —X ) = 2.

A)11;Bb)-11;B)-3;T) 3.

Ilpu évinonnenuu 3a0anuit 5-8 3anumiume xo00 peuieHus U NOJYUEeHHbLIL OMmeem.
5. (2 6ama) Onpenenute 3HaYeHNe BhIpakeHus logg 2 + logg 3 + 210824,
6. (2 6anna) Ykaxure HaMMEHbIIIEe 11eJ0€ pelleHne HEPaBeHCTRA!

log;(6x — 4) > 2.

7. (2 6anna) Haiigure Touky Mmakcumyma (pyHKIIUN Y= 81n (x + 7) — 8x + 3.

8. (2 Gamma) [ns oborpeBa MOMEIICHHS, TEMIIEpaTypa B KOTOPOM TOJJIEPKUBACTCS HAa YPOBHE
T,=15° uepe3 pagMaTop OTOILIEHHS IPOIMYCKAIOT TOPAYyl0 BOLY. Pacxoj Npoxopsiuel 4epes TpyOy
paguaTopa Boxbl m = 0,6 kr/c. [Ipoxoast mo TpyOe pacCTosiHHME X, BOJa OXJIAXIAeTCs OT HadaIbHOU

cm T, — T, Br-c
X = 06710g2 ﬁ, c=4200

temneparypsl T;=91° 1o Temneparypel T, npuuém I rae Kr-°C__
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287
TEIUIOEMKOCTb BOJIBI, M-°C ko3 puimeHT TemioooMeHa, a o= 07 8__ MOCTOSHHAas.
Haiinure, 1o xakoii Temneparypsl (B rpagycax Llenbcus) oxiiaguTes BoJia, €CIIM AJIMHA TPYOBI pajauaTopa
paBHa 144 m.

JlomoJHHuTEeIbHAS YaCTh

Ilpu evitnonnenuu 3ad0anusa 9 3anuuwiume xo00, 060cHo6anUe peuieHus U NOJIYYEHHbLIL Omeem.
+ 2x = logz 135 — log3 5

9. (3 6ata) Pemure rpadguvecku cucremy ypaBHeHHﬁ:{y

2y—3x=6 '
JTaI0HBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer A r A b 5 3 -6 34 0; 3)
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3.10 Muoscecmea. Inemenmol meopuu 2pagos

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (Ia1emMeHmaol):

I1P6 1, I1P6 2.

[1Py 1, ITPy 2, ITPy 3.
OK 1,0K 4, OK 6, OK 7.
IK....1.3

Teopernyeckne BONPOCHI:
ChopmynupyiiTe onpeaeaeHne MHOKECTBA.
[Iponomxkute onpenenenune: «O0beAMHEHNE MHOXKECTB — 3TO. .. ).
[Tponomxkure onpenenenue: «llepeceueHne MHOXKECTB — ITO. .. ».
[Iponomxute onpenenenue: «Pa3HOCTb MHOXKECTB — 3TO...)».
N3o00pa3ute 0ObeTMHEHNE TBYX MHOYKECTB Ha Kpyrax Diepa.
H300pa3ute nepeceyeHre Tpex MHOKECTB Ha Kpyrax Jujepa.
Cdopmynupyiite onpenenenue rpada. UYto HazbIBaeTCs BEpUIMHON, peOpoM rpada?
Kaxk HaiiTu cTenenp BepiuHbl rpada?
HazoBure oTnu4uTeIbHBIC YePTHI TIOJTHOTO U HEMOJIHOTO IrpadoB.
10 HazoBure oTnuuuTeIbHBIC YePTHI CBA3HOTO U HECBSI3HOTO rpadoB.

©ooNoOhwdE

KonrTpoJuanHas padora (Nel3)
OQo0a3aTeIbHA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anunwiume npasuibHbLIl OMEEN U3 YeMbIPEX NPEOIOHCEHHBIX.

1. (1 6amn) Kakas onepauus n3o0paxkeHa Ha kpyrax Jitnepa?
Q)

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

2. (1 6anm) Kakoit rpad npencrabnen?

A) nonuslit; b) HenonHbI; B) JIEPEBO; [') HyneBoii.

3. (1 6amn) [TaTepo pabounx BCTPETHIIUCH TP BBICAJIKE IIBETOB B KITyMObI. CKOJIBKO BCEro OBLIO
CEJIAHO PYKOIIOXKATUM

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

4. (1 6ann) OmnpenenuTe cTeNeHb BepIINHbI B:
A

A)8:B)11;B)3;T)5.

Ilpu évinoanenuu 3a0anuil 5-8 3anuwiume x00 pewienusn u nOJIy4eHHbLL OMEem.
5.(2 6amma) 1. [ansr nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
n3o0pasure rpaduyecku HoBoe MHOXKecTBO E: a) £ = AU B ;0)E=AnNB.
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6. (2 6anna) Konuusl [1Py3bst 3aHHMaIOTCs] KAKUM-HUOYAb BUJIOM CTIOpTa. 14 M3 HUX yBIEKAIOTCS
¢dbyt60m0M, a 10 — Gacker60m0M. U TONBKO ABOE yBIEeKaroTcs U TeM U [IPyrum Bugom ciopra. CKoJIbKO

[1Py3eit y Tomu?»

7. (2 6amma) Ha pucynke — cxema gopor, cBs3biBaromux ropojackue napku A, b, B, I', /1, E. Tlo
KaXJIOH JIOpore MOXHO JBHUTAaThCSl TOJIBKO B OJHOM HaIlpaBJIE€HUHU, YKa3aHHOM CTpenkoil. CKOJIbKO

CYIIECTBYET Pa3JIMYHbIX MyTeH U3 napka A B napk E?

B K
A \r \
e E
B g

8. (2 6annma) MoxxHO 11 HapucoBaTh M300pPaKEHHBIM HA PUCYHKE rpad HE OTpbIBas KapaHAall OT

OyMmaru u poBOs KaXk10e pedpo poBHO OJUH pa3?

JIonmoJHUTEIbHAA YaCTh

IIpu ¢vinonnenuu 3a0anusn 9 3anuuwiume x00, 000CHOGAHUE PEeUIeHUA U NOTIYYEHHDbLIL OMEEm.

9. (3 6amna) IlepByro WK BTOPYIO KOHTPOJIbHBIE Pa0OTHI 110 MaTeMaTHKE YCHEIIHO Hamucaiu 33
CTYJEHTa, MEPBYIO WIN TpeTbio — 31 CTyAeHT, BTOpyo WM TpeTblo — 32 cryneHTta. He meHee nByx
KOHTPOJIbHBIX palboT BbIMOMHMWINA 20 cTyneHTOB. CKOJIBKO CTYJIEHTOB YCIEIIHO PEIIMIA TOJIBKO OJHY

KOHTPOJIBHYIO paboTy?

ITAJTOHBLI OTBETOB:

Homep 1 2 3 6 8 9
3aaHus
OTtBer B b 10 22 HET 18

31




3.11 Jnemenmubl KoMOUHAMOPUKU, CMAMUCMUKY U MEOPUU 8EPOAMHOCH Ell

Obpa3zoseamenvhle pe3ynvomanbsl, RodeHcAUUE NPOGEPKeE (INEMEHMbL):
I1P6 7, IT1P6 8, I1PC 14.

[TPy 1, TPy 2, I1Py 3, [1Py 4, [TPy 12, [1Py 13, [1Py 14, I1Py 18, I1Py 19.
OK 1,0K2,0K 3, 0K 4, OK 5.

, [IK 1.3.
Teopernueckue BONpockl:
1. [Iponomxure onpenenenue: «CiydaiiHoe coObITHE — 3TO...». [IpuBeauTe npumep.
2. [IpuBenuTe nprMep JOCTOBEPHOTO COOBITHS.
3. [IpuBeauTte npuMep HEBO3MOKHOIO COOBITHSI.
4. ITponomxkute onpenenenue: «BeposTHOCTb CIy4aiiHOT0O COOBITUS — 3TO. .. ».
S. CdhopmynupyiiTe IpaBUIIO HAXOXKACHUS CIOKCHHUS BEPOSATHOCTEH.
6. ChopmynupyiiTe mpaBuiIo YMHOKEHHUS BEPOITHOCTEH.
7. Kak naiitu cpennee apupMeTHIECKOE YUCIOBOTO psia’?
8. Kax HalitTn Mequany unciaoBoro psjaa?
9. Kax Bbrumcisercst pazmax 4ucjaoBoro psja’?
10.  Jlns yero Hy>kHbI Auarpammsl, rpaguku? Ilepedncnure BUabI JUarpaMmm.
11.  IlpuBeauTte npuMepbl NPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIAHBIX SIBICHUSX.
12. IlpuBeauTe mpuUMepHI MPOSIBICHUS 3aKOHA OOJIBIINX YMCEI B OOIIECTBEHHBIX SIBICHUSX.
13.  UYro uzyuaet cratuctuka’?
14.  Ilponomxute onpenenenue: «CoueTaHue — 3TO...».
15.  IIponmomxute onpenenenue: «Pazmerienue — 31o...».
16.  Ilpomomxwure onpeneneHue: «llepectaHOBKH — 3TO...».
17.  IlpuBeauTte mpuMep MHOXKECTBA U3 pPEaTbHON KU3HU.
18.  IlpuBeauTe mpumep OIEpaIUH MTEPECCICHUS MHOKECTB.
19.  IlpuBeaute mpumep onepanuy 00beANHEHHS MHOXKECTB.
20.  IlpuBeauTe mpuMeEp ONEPAIUN PA3HOCTH MHOKECTB.
21.  Packpoiite NOHATUS «Tpad», «AEPEBO», IIUKID».

KonTtpoJsbnas padora Nell
Oo0s3aTe/IbHAsSL YACTH
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHvLl OMEem U3 Yemuipex NPeol0HCeHHbIX.
1. (1 ©amn) KomOuHaTopumka — 53TO pasfesn MaTeMaTUKH, OTBEYAIOIIMM Ha BOIPOCHI
CKOJIbKUMH CIIOCOOaMU, MOKHO BBIOPATh 3JIEMEHTHI ...

A) 3a1aHHOTO KOHEYHOro MHOXecTBa; b) OeckoHeuHoro MHokecTBa; B) moboro muoxecta; I)
UPPAaLMOHAIILHBIX YHUCEN.

2. (1 6amn) CoeaunHenus U3 N snemMeHToB, orTiauyaromuecs [IPyr ot [IPyra Tompko mopsakoMm
PacroJIOoKEHUs B HUX JIEMEHTOB, Ha3bIBAIOTCA:

A) nepecranoBkamu; b) coueranusamu; B) pazmemenusmu; ') komOuHanusamu.

3. (1 6am) Yucno Bcex BO3MOXKHBIX Pa3MEIICHUH BBIYUCISIETCS 10 GOpMyIIe:

AMA=nn—m);B) At =n(n—1)..(n—m+1); B) A" = n ;1) AT = n(n+ m)

(n-m)?’

4. (1 6ann) I'pynnupoBka — 370. ..

A) ynopsiioueHue eMHHI] COBOKYITHOCTH MO MpU3HaKY; b) pa3OueHune equHUIl COBOKYITHOCTH Ha
rpynmnsl 0o npu3Haky; B) o6o0menne eqnHUUHbIX (akToB; I') 00001IeHe eAMHIYHBIX TPU3HAKOB.

IIpu évinonnenuu 3a0anuil 5-8 3anuuiume x00 peuwieHus u NOJIYYEeHHbLIL Omeent.

5. (2 6amna) B cpennem u3 2000 cagoBBIX HAcOCOB, MOCTYMUBIIMX B MPOJaxy, 6 MOATEKAIOT.
HaiinuTte BepoATHOCTB TOTO, YTO OJIMH CITy4aifHO BEIOPAHHBIN JJIsi KOHTPOJI HACOC HE MOATeKaeT?
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6. (2 6anna) CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TPEX BHUJOB OJHOJIETHUX LIBETOB 3a MoOcienHue 3
roaa. CocTaBUTh quarpaMMmy Mo HalJIeHHBIM AaHHBIM. CliesiaTh BIBOIBI.

7. (2 6amna) LlBeToBOMYy MPEMJIOKHIN YKPACUTh KIYMOY IBeTaMU, HCMONB3ys 3 Buaa. CKOJIBKO
Pa3IMYHbIX BAPHAHTOB €CTh Y IIBETOBO/IA, €CIIM €CTh BHIOOP U3 5 BUIOB pa3HOi paccabl?

8. (2 6anna) CKOIBKUMH CLIOCOOAMH MOKHO ITOCATUTh 4 KyCTapHUKA B OIHMH PsiL?

JonoaHuTeabHas YacTh

Ilpu évinonnenuu 3adanus 9 3anuuwiume x00, 060CHO8aAHUE PeUIEHUA U NOJIYYEHHbLI OMEent.

9. (3 6amna) YToOBl MOCTYNMHTHh B MHCTUTYT HAa CHEIHAIBHOCTh «MacTep cagoBO-IIAPKOBOTO U
naHAmagdTHOTO CTPOUTENLCTBAY, AOUTYPUEHT A0KeH HaOpaTh Ha EI'D He meHee 70 GaiioB Mo KakaoMy
3 TpEX MNPEAMETOB— MaTeMaTHKa, PYCCKUH $3BIK M MHOCTPAHHBIM s3bIK. UYTOOBI MOCTYNUTH Ha
cnenuanbHoCcTh «Kommepuus», HyKHO HaOpaTh He MeHee 70 OallIoB MO KaXKJO0MY U3 TPEX MPeIMETOB —
MaTeMaTHKa, PyCCKUH SI3bIK U 00IIECTBO3HAHHUE.

BepositHOCTB TOTO, 4TO abUTYpHEHT 3. MOIYyYUT He MeHee 70 6aimoB o Mmaremartuke, pagHa 0,6, o
pycckoMmy si3biKy — 0,8, o nHOCTpaHHOMY s13bIKY — 0,7 1 o obmiecrBo3Hanuo — 0,5.

Haiigute BeposATHOCTH TOrO, 4TO 3. CMOKET MOCTYMUTH XOTsI Obl Ha OJHY U3 ABYX YHOMSIHYTBIX
CIELUATIbHOCTEM.

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer A A B A 0,997 - 10 24 0,408
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3.12 ¥Ypaenenusa u nepasencmea

Oébpa3zosamenvnvle pe3yipomantvl, nodaexHcaujue nPosepke (InemeHmaol):
[1P6 2, ITP6 3, TIP6 14.

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

OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:
UTto Ha3bIBaeTCs ypaBHEHHEM?
UTo 3HAUUT pelIUTh YpaBHEHUE?
UYro Takoe KOpeHb YpaBHEHUSI?
UYrto Ha3bIBaeTCs HEPABEHCTBOM?
UYTo 3HAYUT PELIUTH HEPABEHCTBO?
B uewm 3akmrouaeTcss «MeTOl HHTEPBAJIOB»?
UTto Ha3bIBaeTCs pellieHue CUCTEMbI YPAaBHEHH?
UTO 3HAUUT PEUINTh CUCTEMY YPABHEHUI?

CoNoOR~wWNE

JONYCTUMBIX 3HAUYCHUNA?
10.  Ilepeuuncnute criocOOBI peIIeHUS] YpaBHEHHIA.
11.  Ilepeuuncnute criocoObl pelIeHUsl CHCTEM YpaBHEHUI.

KonrtpoJsbHas padora Ne 12
Oos3aTesbHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHblil OMEEM U3 YeMbIPEX NPEONOHCEHHBIX:
1. (1 6amn) Kakoe u3 uncen sBisercs KopHeM ypaBHeHus logy(x+1) =1
A)-1;b)2;B) 1;I) 0.
2. (1 6amn) Kakue u3 ypaBHeHUI UMEIOT 0oJiee OJTHOTO KOPHS?
A) x%-6x+5=0; B) 3*2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6anm) Onpenenute BUJ ypaBHEHUS Y —32-—x=2.
A) nuneiinoe; b) kBagpatHoe; B) uppaunonansHoe; I') paunonaabHoe.

4. (1 6amr) OnpeenuTe HANMEHBIIEE [EJI0E PEIICHIE HepaBeHCTBa 5° °<1?
A)-3;b5)0;B)3;T) -4.

Ilpu eévinonnenuu 3ad0anuii 5-8 3anuuwiume x00 peuwieHus U NOJIYUEHHbLIL Omeent.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS | x-3|=2

{x -y =28,
6. (2 6anna) Pemnte cuctemy ypaBHeHUMH 9 "3 - 16.
2x% — Sx -
—_— X.
x—3

7. (2 6amna) Pemure HepaBeHCTBO
8. (2 6anna) Pemmre ypasuenue (2x — 3)V3x% — 5x — 2=0

JIONOJHUTEJIbLHAA YaCTh

Hpu 6blnoNHeHuuU 3a0anus 9 3anuwmume XOO, oﬁocnoeauuepemenuﬂ u n0lelleHHblIZ omeem.

T
2sin?x — \/gcos (E —x) = 0.

9. (3 6amra) Pemure ypaBHEHHE . YKaXuTe KOPHHU 3TOTO

—:37

ypaBHEHUS, TPUHAICKAINE OTPE3KY 2

[Ipu peuieHun Kakux ypaBHEHUN M HEPABEHCTB, CJIEAYeT OOpaTUTh BHUMaHHE Ha 00JacThb
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ITaJIOHLI OTBETOB:

Homep 1 2 5 6 7 8 9

3a1aHUA

OTBer B | AB 1;5 | (10;2) (—oo; ()] U [2; 3] 1,6 5, Tn 8w i
3 30 3T
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3.13 MamemamuuecKkuii npaKmuKym
Oopa3zosamenvuvie pe3ynomamol, nooJjexcauiue npogepke (3a1emenmaot):
[1P6 2, I1P6 3, TIP6 14.
ITPy 1, ITPy 5, 1Py 6, ITPy 7, IIPy 8, [1Py 11, IIPy 18, TPy 19.
OK 1,0K2,0K 3, 0K 4, OK 5, OK 6.
IIK...1.3

Teopernyeckue BONPOCHI:

UTto Ha3BIBACTCSI MATPULICH?

UTo HaA3bIBACTCS ONPESITUTEIIEM BTOPOTO, TPETHETO MOPSIKOB?

Yro npeacraBisieT co0oit yncio i?

Kakoe unciio Ha3bIBalOT KOMILJIEKCHBIM?

Kaxk HaiiTu MOysib KOMILJIEKCHOTO yncia?

Kak HaiiTu apryMeHT KOMIUIEKCHOTO yuciia?

Kakue cymiecTByrOT GOpMbI KOMITJIEKCHBIX YHCEN?

[lo xakuMm TmpaBUJIaM OCYIICCTBIISIIOTCA JCHCTBUA HAJ KOMIUICKCHBIMH YHCIaMU B
TPUTOHOMETPUYECKOH (hopMe: MPOU3BEACHHUE, BO3BEICHUE B CTCIICHD, JICTICHUE?

9. [To kakuM mpaBUIIaM OCYIIECTBISIOTCS JCHCTBUS HaJ KOMIUIEKCHBIMUA YHUCIIAMHU B MTOKA3aTEIHHOM
dhopme: mpousBecHUE, BO3BEICHNE B CTEIICHD, JCICHHE?

10.  Yro Ha3zwBaercs rpadom?

ONoGa~wWNE

11.  [atb onpenenenue rpada.
12.  Kakue neranu npu u300pakeHuu rpada He BayKHBI?
13.  Yto Ha3bIBaeTCSI MAapLIPYTOM, LIENbIO, LIUKIOM?
14.  UYro Ha3biBaeTcs n-pakropuanom?
15.  Kakue coObITHSI HAa3bIBAlOTCS HECOBMECTHBIMHU, IPOTUBOINOIOKHBIMU, HE3aBUCUMBIMU,
3aBUCUMBIMU?
16.  Urto Ha3bIBaeTCs YCIOBHOM BEPOSTHOCTHIO?
17. CdopmynupyiiTe TEOPEMBI CIOKEHUSI U YMHOKEHUS BEPOSITHOCTEH.
18.  Kakas BennuMHa Ha3bIBAaeTCs CITy4aifHON?
19.  Kakas ciyvaifHas BeTMYMHA HA3bIBACTCS TUCKPETHOM?
20.  Onwummute cxemy bepaymnnu. Kakue snemeHTapHble cOOBITHSI HOBTOPSIOTCS B 3TUX OIbITaX?
21.  Bamummure Gopmyny bepHym.
22.  Yro Ha3bpIBaeTCs 3aKOHOM paclipeleIeHus CIy4yailHON BeTU4nHbI?
23.  Kakoii 3ak0H pacrpeieIcHIs] Ha3bIBaeTCsl OMHOMHUAIBHBIM?
KonTpoJsbHasi padora Ne 13
Oos3aTeqbHas 4aCTh
4 -2 5
1. Beruucnure onpepenuresis A=(0 2 3 ueroMuHop My, .
-1 3 0
WA
. . . | % —5x, =10,
2. Haiimute pemenne CHCTEMBI JINHEHHBIX ypaBHEHUN .
2%, +4x, =12

WIH
3. Ha xoopAMHATHOM MIOCKOCTH 1aH TPEYTOJIbHUK BEPIIUHBI, KOTOPOTO pacnoioxeHsl B Touka A (0; 0),
B (5; 3) u C (4; 4). HaiiTu ruiommaib JAHHOTO TPEYTOJIbHUKA.
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X
s
th
X3 @ oy
dh

x
4. OnpezienuTe 4uCI0 pebep, NHINASHTHBIX BepuHe Xz -

5. Ilpon3BoanTCS UCTIBITAaHKUE JETANN Ha HAJEKHOCTh. BEposSTHOCTD OTKa3a eTaau 3a BpeMs HCIBITAHUS
paBHa 0,3. CocraBUTh OMHOMHUAIBHBIA 3aKOH PpAaCIpEneiIeHMs] CIydyalHOM BEIWYMHBI X —  YHUCIO

OTKa3aBIIHX ,I[eTaJ'Ieﬁ N3 TPEX, NOABEPIrHYBIINXCA UCIBITAHHUIO. Haiiti 4ncnoBbie XapaKTECPUCTHUKHU ITOM

pemmapsp: M (X) , D(X) , a(X),

HIJIN

Nwmeroress 20 cBeTogopoB Ha CKage, 5 W3 KOTOPBIX uyeThIpex3HauHble. Haynmauy Oepyt 3 cetodopa.
CocTaBUTh 3aKOH pachpefeNieHuss CIy4ailHOW BeNWYMHBl X - 4YKcia YeThIPEX3HAYHBIX CBETO(OPOB,

OKa3aBIIUXCs B BbIOOpKe. HailTu 4KiciioBble XapaKTEPUCTUKH 3TOM BETMYUHBIL: M (X) : D(X) , o(X)

6. Haiingure KOMILUIGKCHOE W IOJHOE COIPOTHUBICHHE LEMH, €CIM JIaHbl KOMIUIEKC HarpsHKCHHs
\$=16,5+40] utoka B=50+3] . 3anumure ypaBHEHHE TOKA.

HIJIN

T

L] . L] J
Maubl xommiexc Hanpskenus |J =30-e” ;i wommiexe toka | =15-€

2 “
Haiigure KoMILIIEKC

COIIPOTUBJICHUS.
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5. ®oHJ 0LIEHOYHBIX CPEICTB ISl PY0e:KHOro KOHTPOJIs (mo utoram 3.1 — 3.4)

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emeHmol):
I1P6 1, ITP6 3, I1P6 4, TIPG 5, I1P6 6, I1P6 9, I1P6 11, I1P6 12, I1P6 14.

[IPy 1, I1Py 6, ITPy 7, I1Py 8, TPy 9, I1Py 10, ITPy 11, 1Py 14, IIPy 15, I1Py 16, I1Py
17,
[TPy 18, ITPy 19.

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

K 1.3.....

Oosi3aTe/IbHASA YACTh
Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

nPeOI0HCEHHBIX.
1. (1 6amn) Jdausl Touku A(2,0,5), B(-2,6,3). Kakue KoopAHHATEI UMEET CEpEIMHA OTPE3Ka
AB — Touka M?

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

2. (1 6amn) IIpssmeie AB u CJI mapamtensabie. Kakoe pacmonoxenue nmerot npsimbie AC
u BJ1?

A) nmapannensHsle; b) neprnenaukynspusie; B) ckpemmupatores; ') mepecexarorcs.

x V3

COS? = T

3. (1 ©Oamr) Haiimute KOpeHb YpPaBHCHUS: B otBere 3anumure

HauOOJbIINN OTPULATEIbHBIA KOPEHb.
A)-3;b)0;B)-2;T) -1.
4. (1 6amn) Ha pucynke uzobpaxen rpaduk mpousBoanoi pynkuuu y=Ff(X). [Ipu kakom
3HAUCHUU X (QYHKIIMS IPUHIMAET CBOE HanOoIbllee 3HaUeHHE Ha oTpeske [-4; -2] ?
.

N
=L

=Y

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

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHuA U NOAYYEHHbLIL OMmeem.

5. (2 Gamna) BepxHue KOHIIBI JIBYX BEPTUKAIBHO CTOSIIUX CTOJNOOB, YHAIEHHBIX Ha
pacctostHue 4 M, CO€IWHEHBI TepekaaanHoi. Bricota omnoro cronba 10 m, a [IPyroro 7 wm.
Haitgure nmuny nepexiiaiuHsl.

6. (2 6amna) Hansl yersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2) Hokaxute, 4To
orpe3ku AB u CJl nepneHIuKyIsipHBI.

7. (2 6amna) JlBurasice co ckopocTbio U = 3 wm/c, TpakTop Tammt caru ¢ cumoit F=40 kH,
HAMpaBJICHHOW IO OCTPHIM YIJIOM (! K TOPH30HTY. MOIIHOCTh, pa3BHBaeMasi TPaKTOPOM,
Borancisiercs o popmyne N = F D cos a-ﬁ{aﬁﬂme, npu KakoM yriae (B rpagycax) oTa

KH - M

MoIIHOCTh Oyzer paBHa 60 kBT (kBt—»310 € ).



8. (2 Gamia) MarepranbHasi TOYKa IBHKETCS MPSIMOIMHENHO 1o 3akoHy X(t)=t’-13t+23
(rme X — paccTosHUE OT TOYKH OTCYETa B METpax, t — BpeMs B CEKyH/1aX, U3MEPCHHOE C HaJasa
JIBUXKEHMS ). B kKakoit MOMEHT BpeMeHH (B CeKYHaX) €€ CKOpOCTh Oblia paBHa 3 m/c?

JlonoJHuTeIbHAN YACTh

Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOIYYEHHbLI
omeem.

9. (3 6auta) Pa36uTh NBETHUK MPSAMOYTOIBHOM (hOpMBI (OTHOIIEHHUE CTOPOH 2:3) Ha YacTH
pa3MyHON TUIOAAW. YKaKUTE pasHbIM IIBETOM MapajulebHBIC, MEPIEHAUKYISIPHBIC,
CKpellMBaoIIuecs oTpe3ku. PaccunTarh KOJIMYECTBO CaXXEHIIEB I[BETOB JJI KaXJIOTO CEKTOpa.
Odopmuts cxeMy IBETHHKA (MOKHO UCIIOIb30BaTh KoMnbloTep). Hanpumep,

Fon

ITAJIOHLI OTBETOB:

Homep
3aaHus

OTtBer A T T b 5 - 60 8 -




6. ®oHJ OLEHOYHBIX CPEICTB /51 MPOMEKYTOYHOM aTTecTAlNH (IK3aMeH)

Ha BeIMOMHEHHE THUCHMEHHOW JK3aMEHAIMOHHOW paboOThl MO MaTeMaTHKE JaeTcs 3
acrpoHomuyeckux vaca (180 MuHyT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTel: 00s13aTeIbHON U JTOTIOJTHUTEIIbHOM.

OO0si3aTennbHasl 4YacTh COJEPXKHUT 3aJaHUs MHHUMAJIBHOTO 0053aTENbHOTO  YpPOBHS,
JIOTMOJIHUTEIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BBIIOMHEHUH 3a/IaHUN 00s3aTEIBLHON YacTh TPeOyeTcsl MPEICTaBUTh XOJ PEIICHUS U
yKa3aTh MOJIYYCHHBIH OTBET. 3a NMPaBUJILHOE BBHIMOJHECHHE JIIOOOT0 3alaHusl U3 00s3aTeIbHOM
gacTu oOydaromuiicss moiay4daere oauH Oayt. [Ipu BBIOMHEHWH 3aJaHUS U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PEHICHHS U JaTh OTBET. [IpaBuiIbHOE BBHIMOJHEHUE
3aJaHUM JTOMOJHUTEILHOM YacTH OlieHuBaeTcs 3 Oamramu wim 1-2 OautamMu 3a 4aCTHYHOE
pelicHue.

bainel, monyyeHHbIe 3a BCe BBITIOJIHEHHBIE 3a/1aHUSI, CYMMHUPYIOTCSL.

IlIkana nepeeooa 6anno06 6 ommemKu no NAMUOAITILHOU CUCHEME

Ommemxka Yucno 6annos,
Heo0Xo0umoe 01 NOJIy4eHUs OMmMemKu

«3» (y008.) 6-9

10-14
«4» (xopowo) (He Menee 00H020 3a0aHusl
U3 OONOJHUMENbHOU Yacmu)

bonee 14
«5» (omauuno) (He MeHee 08yx 3a0aHull
U3 OONOJIHUMENbHOU Yacmu)

Oobpa3zoeamenvhule pe3yibmamol, nooaexcaujue npogepke (31emenml):
I1P6 1, ITP6 2, 11P6 3, IIPG 4, I1P6 5, I1P6 6, ITP6 7, ITP6 8, I1P6 9, I1P6 10, I1P6 11,

ITP6 12, ITP6 13, ITP6 14.

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

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

IK...1.3




Hpumepbl IK3AMEHAUUOHHbBIX 3a0aHUll 6 ODuneme no mamemamuxe

HA3BAHMUE — CapartoBckuii pusmas Hpusl'VIIC

Paccmotpeno npeamerHon
(IMKIIOBOIT) KOMHUCCUEH
[TpoTokomn Ne

13 2

20 T.
IIpencenarens LK
D10

YTBEPXIAIO:
JK3aMeHaAUMOHHBbIN OniteT Ne _ 3am. qupekropa o YP
Jducuunianna: Maremaruka
5(0)
prﬂﬂa: - 113 E) 20

Cemectp - 2

T.

1. Jausl Touku A(3,1,6), B(-1,5,2). Haitnute koopauHatsl cepenunsl oTpe3ka AB — touku M?

(1 6am)

2. Jlaubl Touku A(3,1,6), B(-1,5,2). Haiinute koopauHate! u JiuHy Bektopa AB. (1 6am)

3. Haiigute kopens ypaBHenus: sin 2] = \/7? (1 6am)

4. Haiit 10c0s 2a, ecim c0s o= - 0,2. (1 6amr)

5. CpenHss MuHUS Tpanenuu paBHa 21, a MeHblllee ocHOBaHHEe paBHO 8. Haiiaure Oosbliee

OCHOBaHUe Tparnenud. (2 6amna)

6. Haiinute BexTop c=3a +2b-d, ecniu a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YrapocTtutsb Bbipaxkenue: sin [ cos [ (111 [] — /. (2 6anna)

8. BRIUMCIUTh CyMMY U Pa3HOCTb 3aJJaHHBIX KOMILICKCHBIX YHcel: Z1=-4+i, Z,=1-3i. (2 6amia)

9. Permuts CJIAY metonom Kpamepa:

(3 6amma)

X+2y=2
2X—-y =17

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIOOi, 5 ¢ BapeHbeM U 4 ¢ BumHel. KOs Hayra

BbIOMpaeT oANH NUPOKOK. HaliiuTe BEposSTHOCTH TOTO, YTO OH OKAXETCS C BUIITHEH.

11. (I 6ann) Haiigure 3nauenue Bopaxkenus log,2 + 109, 32

12.(1 6ann) Haiimute KOpeHb YpaBHEHUS
13. (1 6ann) Pemute HEPAaBEHCTBO 2

OCJI0€ YUCIIO0.

14. (2 6ann) Hailinute KopeHb ypaBHEHHUS

7-6x=7.

X5 > 64. B oTBET 3alUIINTe HAUMEHBIIEE TOI0KHTEIHHOE

x+2 1
3x-2 4




5
15. (2 6ann) Haiimute npou3BoaHyI0 QYHKIIUU B TOUke X=01Y = 1 x* —6x* +7x-1

16. (2 6ann) liBeTHHK, OPOPMIICHHBII 110 MHIUBHIYaILHOMY 3aKa3y, HMeeT (GOopMy IHHIHHIPA.
Bricora nBernuka 35 cm, quamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM HEOOXOAMMO MPHUBECTH,
YTOOBI IIBETHUK OBLI 3aIIOJTHEH MOJIHOCTHIO. B 0TBET 3amuimTe 4yucio, AeJeHHOe Ha TT.

17.(2 6anna) BprumcauTe IUIOIIALL 3€MJIM, OTBEACHHOIO IOJ KIyMOy, MEPHUMETP KOTOPOTrO
OTPAaHUYMBAIOT JIMHUU FXZ-ZX-z u F-X2+2. Brinosnaute yeprex. OTBET JaiTe B KBAJAPATHBIX
METpax.

19. (3 6anna)Pemmre ypasrenue : log %, x-4log, x+3=0

IIpenonaBaTeinn / /




