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1. PesyabraTrbl 00y4eHus, perjameHTupoBanHbie PI'OC COO c¢ yuyerom
eroc Ciio

[TpenmeTHbIE pe3yabTaThl HA 0230BOM YPOBHE OTpaXkaroT:

JIP6 01. BnameHue MeromaMM J0Ka3aTeNbCTB, ANTOPUTMAMU DPELICHUS 3a/ad;
yMeHHe (OPMYJIMPOBaTh ONPEIEIICHUS, aKCUOMbl M TEOPEMbI, NPUMEHATh UX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B X0 PELICHUS 33/1a4;

JIP6 02. YmMmeHnue omepupoBaTh MOHSATHUSMHU: CTEMEHb YHCIA, JOrapupM YHCIa;
YMEHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUH U NPeoO0pa3oBaHUsl BBIPAKEHHH CO
CTeeHAMH W  Jjorapudmamu, mpeoOpazoBaHus  APOOHO-PALMOHAIBHBIX
BBIPAKEHU;

JIP6 03. YmMmenue omepupoBaTh MOHSATHSAMH: pallMOHAIBHBIC, UpPpALMOHATbHBIC,
noKa3aTelbHbIe, CTETIEHHBIC, JorapupMuuecKkue, TPUrOHOMETPUUECKHUE YPaBHEHUS
Y HEPABEHCTBA, UXX CUCTEMBI;

JIP6 04. YMeHue onepupoBaTh NOHATUAMU: (YHKIUS, HENpepbIBHAs (PyHKLHUA,
IPOU3BOJHAs, IEepBOOOpa3Has, OIpENEICHHbI WHTErpajl; yMEHHE HaXOJIUTh
IPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIUH, HCHOJIb3YS CIpPAaBOYHBIE MaTepUalbl;
UCCIIEIOBaTh B MPOCTEHIIMX CiydasX (YHKIUM HAa MOHOTOHHOCTb, HaXOJUTh
HauOOobIINE U HAMMEHBIINE 3HaUeHUs (PYHKIHUI; CTPOUTH TpaduKi MHOTOWIEHOB
C  HWCIOJB30BAaHWEM  anmapara MaTeMaTH4YecKOro  aHalIWu3a; I[PHUMEHSThH
IIPOU3BOIHYIO npu peLIeHUH 3aa4y Ha JBUKEHUE; pemarb
PaKTUKOOPUEHTHUPOBAHHBIE 3a/1a4M HA HauOOJIbILIME U HAUMEHbIIINE 3HAYEHUs, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

JAIP6  05. VYwmenuwe omnepupoBaTh MOHATUSAMU: palMOHAIbHAsA  (QYHKIUS,
nokasarelibHass (yHKLUMS, CTeneHHas (QyHKUus, Jorapudmuueckas (QyHKIuS,
TPUTOHOMETPUUYECKUE (PYHKIUHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
U3YYEHHbIX (PYHKLIMH, HCHOJB30BaTh TIpadUKH NpU H3YYEHHUU IMPOLECCOB U
3aBHCUMOCTEH, MpU pelIeHnH 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3
peasibHOM JKU3HU; BBIPAXKaTh (pOpMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUNHAMU;

JIP6 06. YmMmenue pemiaTh TEKCTOBBIC 3a/1aud Pa3HBIX TUIMOB (B TOM YHCIIE Ha
IOPOLEHTHI, A0JAM U YacTH, Ha ABMXKEHUE, pabOTy, CTOMMOCTb TOBAapOB U YCIYT,
HAJIOTH, 3aJlaud U3 O0JIACTH YIpaBJICHUS JUYHBIMH U CEMEHHBIMHU (PUHAHCAMHU);
COCTABJISITh BBIPAXKECHUS, YPaBHEHHs, HEPABEHCTBA M MX CUCTEMBI MO YCIOBHUIO
3a/layd, MCCIIEIOBATh IOJYYEHHOE pEUICHUWE U OLICHWBATh MPaBAONOAO0OHOCTh
pE3yNbTATOB;

JIP6 07. YMeHue onepupoBaTh NOHATHIMU: CpelHEE apu(pMeTHdecKoe, MeIuaHa,
HaumOoJIblIEE W HauMMEHblllee 3HA4YCHMs, pa3Max, JUCIEepCHus, CTaHAAPTHOE
OTKJIOHEHHE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATD
uHpopMaIMioo, MPEACTaBICHHYI0 B TaOJWIaX, Ha JAuarpaMmax, TIpadukax,
OTPaXKalOLyl0 CBOWCTBA PEAIbHBIX IPOLECCOB U SBJICHUI; MPEACTABIATH
uHGOPMAIIMIO C MOMOIIBIO TaOJMI M JUarpaMM; HCCIIEAOBAaTh CTaTHCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEIICTB;



JIP6 08. Ymenue omepupoBaTh MOHATUSAMHU: CIy4YailHBIA OMBIT U CIy4yalHOE
COOBITHE, BEPOATHOCTH CIYYaHHOTO COOBITHS; YMEHHUE BBIYUCIISATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM 5 rpadUyecKuX METOJIOB; MPUMEHATHh (POPMYIIbI CIOKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOpPHBIE (PaKThl W (GOpMyJbl MPU PEIICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEANbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aliHBIMU
BEJIMYMHAMU; YMEHUE MIPUBOJIUTH MPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIIMX YHCEI B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

JIP6 09. VYwmenuwe omnepupoBaTh MOHATUSAMH: TOYKA, MpsMas, TUIOCKOCTD,
IIPOCTPAHCTBO, ABYTPAHHBIN YrOJI, CKPEIIMBAIOIIMECS PSIMbIE, TAPAJUIEIBHOCTD U
NEPHEHANKYJIAPHOCTh NPSIMBIX U IUIOCKOCTEH, YOI MEXKY IPSIMBIMH, YTOJ MEXIY
IPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHM, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHHUE MEXIAY HNPSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTAMM;
YMEHHE HCIOJIb30BaTh MNpPHU PEIICHWH 3aa4 HW3Y4YCHHbIE (aKThl U TEOPEMBI
IJIAaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

JIP6  10. VYMeHue onepupoBaTb MNOHATUSIMHM: MHOTOTPAaHHHUK, CEUYECHUE
MHOTOTpaHHMKa, KyO, mapajulelnenunesn, MNOpusMa, nOupamuaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIUHAP, KOHYC, wiap, cdepa, ceueHuss (Qurypsl
BpallleHus, IUIOCKOCTh, Kacaromasicss cgepbl, LMIUHApPA, KOHYyca, IUIOMIAIb
MNOBEPXHOCTU MHUPAaMUJbl, IPU3MBI, KOHYyCa, IWIMHJIPA, IUiomaab cheprl, o0beM
Ky0a, NpsSAMOYroJbHOTO MNapajUlesienunena, MNUpPaMUAbl, HPU3MBbL, HJIMHAPA,
KOHycCa, 1Iapa; yMEHUE M300pakaTb MHOTOTPAHHUKU M MOBEPXHOCTH BpaLICHUS,
UX CEUYEHUS OT PYKH, C MOMOULIBI0 YEPTEHKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEACTB; YMEHHE pacloO3HaBaTb CUMMETPUIO B IPOCTPAHCTBE, YMEHHE
pacno3HaBaTh NMPAaBUIbHBIE MHOTOTPAHHUKH;

JIP6 11. YMeHue onepupoBaTh NOHATUSAMU: JTBHXKEHHE B IPOCTPAHCTBE, IOI00HBIE
(Gurypsl B IpOCTPAHCTBE; MCIOJIb30BATh OTHOUIECHUE IJIOLIAJEH MOBEPXHOCTEU U
00BEMOB TTOI00HBIX (UTYP TIPHU PEUICHUU 3a]1aY;

JIP6 12. YMeHue BBIYUCIATh T€OMETPUUECKHE BEIUUMHBI (IJIMHA, YToJl, IJI0Iadb,
00BeM, TUIOIIA/Ib TOBEPXHOCTH ), UCTIOJIb3YSI U3YUYEeHHBIEC (DOPMYJIIBI U METOJIBL;

JIP6 13. YMmenue onepupoBaTh MOHATUSIMH: TPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT,
KOOpPJIMHATBl TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA, CKAJISIPHOE ITPOU3BEICHUE,
yroa MeXAy BEKTOpaMH, CyMMa BEKTOpPOB, MPOM3BEICHUE BEKTOpA Ha YHCIIO;
HaXOAUTh C IOMOIIBI0 H3YYEHHBIX (POPMYT KOOPAMHATHI CEpEelUHBbI OTpE3Ka,
PAcCTOSIHME MEXY IBYMsI TOUKAMH;

JIPG 14. YMmenue BoIOUpATh MOIXOASIINN N3YYEHHBIM METOT [Tl PEIICHUS 3a/1a4u,
pacno3HaBaTh MareMaTudeckue (pakTbl U MaTEMATUYECKHE MOJEIN B MPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSX, B MCKYCCTBE; YMEHUE NPHUBOJIUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOW MaTeMaTUYECKON HAYKHU.

TpeboBanuss K  MPEAMETHBIM  pe3ysibTaTaM  OCBOCHHS  YIIIyOJIEHHOTO
Kypca MaTeMaTUKH JOJDKHBI BKJIIOYATh TpeOOBaHUA K pe3yjbTaTaM OCBOCHUS
0a30BOTO Kypca U JOTIOTHUTEIHHO OTPAXKATh:

APy 01. YMenue omepupoBaTh MNOHSATUAMH: OIpPEIECICHUE, AKCHOMA, TEOpEMa,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, JOKA3aTEIHLCTBO, PABHOCWIbHBIE (DOPMYIUPOBKH;
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ymMeHue (QopmMyaupoBaTh o0OpaTHOE U  NPOTHBOIOJIOKHOE YTBEpXKIACHHUE,
IIPUBOJUTH IIPUMEPBI M KOHTPIPUMEPHI, UCIOJIB30BATh METOJ MAaTEMATHYECKOU
WHIYKIUY; TPOBOJUTH JIOKA3ATENIbHBIC PACCYKJICHUS IPH pELICHUU 3a1ad,
OLICHMBATh JIOTHYECKYIO IIPABUIIBHOCTD PACCYKICHUI;

APy 02. VYmeHue onepupoBarh NOHATHUSAMHU: MHOKECTBO, IIOJMHOECTBO,
Ollepallly HaJ MHOXECTBAMH; YMEHHUE HMCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIMCAHMS PEAIbHBIX MIPOLIECCOB U SIBICHUM U IIPU PELICHUM 3a/ad, B
TOM YHCJIE U3 JPYTUX YUEOHBIX PEIMETOB;

JIPy 03. Ymenwue onepupoBaTh MOHATHIMH: Tpad, CBI3HBIA rpad, AepeBO, UK,
rpap Ha TMJIOCKOCTH; YMEHHE 3a/aBaTb M OMNHUCHIBATH Tpadbl pPa3IUYHBIMH
crioco0aMu; UCIOJIb30BaTh Tpadbl MPHU PEIICHUH 3a]1aY;

JIPy 04. YmeHue cBOOOJHO ONEpUpOBaTh NOHATHIMU: COUYETAHUE, NTEPECTAHOBKA,
YUCJIO COYETAaHUM, YUCIO MEPECTaHOBOK; OMHOM HBIOTOHA; yMeHHE NMPUMEHATH
KOMOMHATOpPHBIE (PaKThl U pacCyKACHUS IS pELICHU 3aay;

JIPy 05. YMenue onepupoBaTh MOHATUSAMH: HATYpaldbHOE YHCIIO, LEJIOE YHUCIIO,
OCTaTOK MO MOZYJII0, PAllMOHAIBHOE YUCIIO, HPPALMOHAIBHOE YHCIIO, MHOKECTBA
HaTypaJbHBIX, LENbIX, PAUUOHAIBHBIX, JCHCTBUTEIBHBIX YMCEN; YMEHHUE
UCIOJIB30BaTh TMPU3HAKU JIEJIMMOCTH, HAaWMEHbUIMM OOIIMH JAEIuTeNlh U
HauMeHblllee oOIlee KpaTHoe, auropuT™M EBkiuaa mnpu pemieHud  3aaad;
3HAKOMCTBO C Pa3JIMYHBIMH ITO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS],

JIPy 06. VYmeHue cBOOOJHO ONEPHPOBATH MOHATUSAMH: CTEHEHb C UEIbIM
MOKa3aTelieM, KOPEHb HAaTypaJbHOW CTENEHH, CTENEeHb C pPalMOHAIbHBIM
MOKa3aTelieM, CTENEeHb C JCUCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKA3aTEIIEM,
jgorapupM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

APy 07. VYmeHume onepupoBarb NOHATHUAMH: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh  YPaBHEHHW, HEPAaBEHCTB M  CHCTEM, palHOHaJIbHbBIC,
UppaLMOHAIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHHMs, HEPABEHCTBA M CHCTEMBI; YMEHHUE pEIlaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C IOMOIIBI PA3IMYHBIX MTPUEMOB; PEIIAThH
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; IMPUMEHATH YPaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI Ul pEUIEHUS MAaTeMaTHYECKUX 3aJad M 3aJad H3
pa3TUYHBIX 00JaCTeil HAYKH U peabHOM KU3HMU;

Py 08. YMmenue cBoOOAHO ONEpUpOBaTh MOHATUSAMU: Tpauk QyHKIIMKU, OOpaTHAs
GbyHKUMSI, KOMOIO3UIUS (DYHKIMM, JTUHEWHass (yHKUUsA, KBaApaTuyHas (PyHKIuS,
CTeneHHass (PYHKOUS C IEJbIM [0Ka3aTeJleM, TPUTOHOMETpUYECKHe (QYHKIUH,
oOpaTHbIe TPUTOHOMETpUYECKHE (YHKLIMH, MOKa3zaTeabHas U JorapupmMuyeckas
byHKUMM; yMeHUE CTpOUTh rpaduku (QYHKIMI, BBIIOJHATH NPeoOpa3zoBaHUs
rpad@ukoB QyHKIIHIA;

YMEHHE HCIONb30BaTh Tpaduku (PYHKIMM A7 U3Y4YEHHUS TPOIECCOB U
3aBHCHMOCTEH MpU pelIeHUH 3a/1a4 U3 APYTUX Y4eOHbIX PEIMETOB U U3 pearbHON
KHU3HU; BbIpaxaTb GOpMyIaMH 3aBUCUMOCTH MEXy BEIMYMHAMU;

yMEHHE CBOOOJHO OMEPUPOBAThH MOHATHIMU: YETHOCTh (YHKIIMH, IEPUOAUYHOCTD
GyHKIIUHA, OTPAaHUYEHHOCTh (YHKIIMM, MOHOTOHHOCTH (DYHKIIMH, JKCTPEMYyM
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¢byHKIIMM, HauOoOJbIIee W HAaWMEHbLIEe 3HAYCHHUA (PYHKIMH Ha MPOMEXKYTKE;
YMEHHE MTPOBOJUTH UCCIIEN0BaHUE QYHKIINM;

YMEHHE MCIOJIb30BaTh CBOMCTBA U rpa@UKu (PyHKLIMNA 7S PEIICHUs] YpaBHEHUH,
HEPAaBEHCTB M 33/au C NapaMmeTpamu; U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH
MHO>KECTBA PEIICHN ypaBHEHUH, HEPABEHCTB U X CUCTEM;

JPy 09. Ymenue cBOOOJHO ONEpPUPOBATh MOHATHSAMH: IOCIEIOBATEIBbHOCTD,
apu(meTnyeckass IMporpeccus, TIeOMETpuYecKas Iporpeccus, OeCKOHEYHO
yObIBaromas reOMETPUIECKAs IIPOTPECCHS; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIHHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

1Py 10. YMeHue onepupoBath MOHATHIMH: HETIPEPHIBHOCTD (DYHKIIMU, ACUMIITOTHI
rpaduka QyHKIUH, IepBas U BTOpasi MPOU3BOAHAA (PYHKIIMU, TEOMETPUUECCKUI U
¢uznyecKkuit CMBICT TPOM3BOIAHON, TMEpPBOOOpa3Has, OMpECNICHHBIM HMHTErpa;
YMEHHE HaxXOJAWTh AaCHUMNTOTHl rpapuka (QYHKIMH; YMEHHE BBIYUCIATDH
IPOU3BOJAHBIE CYMMBI, IMPOU3BEICHMS, YaCTHOTO U KOMIIO3MLMHU (PyHKUUH,
HAXOJUTh YpaBHEHUE KacaTelbHOU K rpaduKy QyHKIUH,

YMEHHME UCHOJb30BaTh MPOU3BOJHYIO JUIsl HUCCIENOBaHMs (QYHKUUH, i
HAXOXKJCHUS HAWIy4dlIero PEIICHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMUYECKUX U (U3MUECKHX 3ajayax, s ONpelNeleHHUs CKOPOCTH U
YCKOpPEHUS; HaXOJWUTh IUIOMAAM M 00BeMbl (UIYyp C MOMOUIbIO HHTErpaja;
IPUBOJNUTH  INPUMEPbl  MATEMAaTUYECKOTO  MOJCIHMPOBAHUSA C  [OMOIIBIO
nuddepeHInaNbHBIX YpaBHEHUH;

[Py 11. YMenue onepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, COIPSIKEHHBIC
KOMILJIEKCHBIE YHCIIAa, MOJYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu
KOMILJIEKCHBIX YHUCEN (Fre€OMEeTpUYecKasi, TPUTOHOMETpUYECKasl U anredpandeckas);
YMETh MPOU3BOJUTH APUPMETHUYECKUE JIEUCTBHS C KOMIUIEKCHBIMU YHWCIAMU;
IIPUBOJUTH NMPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHCET,

JPy 12. YMenue cBoOOJHO ONEpUPOBaATh MOHATHAMU: cpeaHee apudmeTndeckoe,
MeAuaHa, HauOoJsiplllee W HaMMEHbIllee 3HA4YCHUs, pa3Max, JUCHEepCHus,
CTaH/JAPTHOE OTKJIOHEHHUE JUJISl OIIMCAHUS YUCIIOBBIX JAHHBIX; YMEHUE UCCIEA0BATh
CTaTUCTUYECKHUE JaHHbIC, B TOM YHUCIIE€ C IPUMEHEHUEM IpaHUUecKuX METOJO0B U
AJIEKTPOHHBIX CPEJCTB; TrpaUUeCcKH HCCIEN0BaTh COBMECTHbIE HAOIIOACHUS C
IMOMOILBIO TUArPaMM PACCEUBAHUS U JINHEMHOU PETPECCUU;

Py 13. VYMeHue HaxXxoAuTh BEPOSTHOCTH COOBITHM C HCIOJIb30BAHUEM
rpauyuecKkux METOJOB; MPUMEHATH IS pelieHus 3a1ad (GOpMysbl CIOXKEHHUS U
YMHOKEHHS BEPOATHOCTEH, (POpMYITy MOITHOW BEPOSATHOCTH, opMyiny bepryiu,
KOMOMHATOpHbIE (QakThl U (GOPMYJbl; OLEHUBATh BEPOATHOCTU peaJbHBIX
COOBITHI;  yMEHHE  ONEepUpOBaTh  MOHATUAMM:  CiydyailHas  BEJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEH, MaTEMAaTHYECKOE OXUIAHUE, JHUCHEPCUS W
CTaHJApTHOE OTKJIOHEHHE CIy4yaHOW BEIWYMHBI, (DYHKIMH paclpeAesieHUus U
IJIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEJIbHOIO M HOPMAJIBHOIO PacIpeAciICHUN;
YMEHHUE MCNOJb30BaTh CBOMCTBA U3YUYEHHBIX PACIpPEACIICHUN I PEIICHHS 3a/1a4;
3HaKOMCTBO C TMOHSTHSMH: 3aKOH OOJIBIIUX YHCET, METOJbl BBIOOPOUHBIX
UCCJIEIOBaHMI; YMEHUE IPUBOJUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJBIINX YHCEI
B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;



1Py 14. YMenue cBOOOJHO ONEpUpOBaTh MOHATHIMH: TOUYKA, MpsMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, IUIOCKMM YroJl, ABYTPaHHBIM YroJj, TPEXI'PaHHBIN
yroji, NEPECeKaIInecs, MNapajUleIbHble M CKPEUIMBAIOIIMECS  IPSMBIE,
NAapaJLIEBHOCTh U NEPIECHINUKYJISAPHOCTh NPAMBIX U IUIOCKOCTEH, YTrOJ MEXIY
IPSMBIMHM, YIOJI MEXKIy HIPSIMOM M IUIOCKOCTBIO, YIOJI MEXIy IUIOCKOCTSIMU;
YMEHHME HCIIOJIb30BATh MpPHU PEIICHUU 3a7a4 H3Y4YEHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHPE;
YMEHUE OIEPUPOBATh MOHSATUSMU: MHOTOIPAHHUK, CEYEHHWE MHOIOTPaHHUKA,
NpaBWIbHBIA MHOTOTPAaHHUK, IpU3Ma, NHpaMHaa, (uUrypa H MOBEPXHOCTb
BpallleHus, UWIMHIP, KOHYC, IIap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyCa W LWIMHAPA, MNapajulelIbHble OCHM WM OCHOBAaHWIO, CEYEHHE Iapa,
IUIOCKOCTh, Kacaromascs cdepbl, HWIMHAPA, KOHYCa; YMEHHUE CTPOUTH CEUeHHUE
MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (UTYpBl U  TOBEPXHOCTHU
BpalICHUS, UX CECUYCHHUs, B TOM YHUCJIE C IIOMOLIBIO 3JIEKTPOHHBIX CPEIICTB; YMEHUE
IPUMEHATh CBOICTBA F€OMETPUUECKHUX (UTYpP, CAMOCTOSITENbHO (HOPMYIUPOBATH
OIpe/eNIeHUs U3ydaeMbIX (PUTYp, BBIABUIATh TUIIOTE3bl O CBOMCTBAX M MpHU3HAKaAX
reoMeTpuyecKkux (uryp, 000CHOBBIBATh WJIM OIPOBEPIaTh MX; YMEHUE MPOBOJIUTH
KJIacCUpUKaluoo (GUryp mo pasivyuHbIM INPU3HAKAM, BBIIOJHATH HEOOXOAMMBbIE
JOTIOJTHUTENBHBIE TOCTPOEHUS;

1Py 15. YmeHnue cBoOOAHO ONEpUPOBATHh MOHATUSAMU: ILIOWAAbL (GUTYPBI, 00bEM
(Gurypsl, BeJIMYUHA YIJIa, pACCTOSTHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXKTY
NPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMHM, IUIOmaab cdepbl, IO
NOBEPXHOCTU  MUpaMUIbl, MPU3MBL, KOHYyCa, ULMIUMHApAa, O00beM Kyba,
NPSIMOYTOJIBHOTO TapajuleNieNuIeia, MUPaMUbl, TPHU3Mbl, LHUWIMHAPA, KOHYCA,
1iapa; yMEeHUEe HaXOUTh OTHOLIEHUE 00bEMOB MOJAO0OHBIX (DUTYD;

JIPy 16. YMeHue cBOOOJHO ONEpupoBaTh MOHATUSIMU: ABUKEHUE, MapaliesIbHbIN
NEPEHOC, CAMMETPHS Ha MJIOCKOCTU U B MPOCTPAHCTBE, IOBOPOT, PEOOpa3oBaHKe
nonoousi, MmojaoOHbIe (QUTYpBI, yYMEHHE paclo3HaBaTh paBHBIE M TMOJO0OHBIE
¢Gurypsl, B TOM 4uCl€ B IPUPOJE, HICKYCCTBE, apXUTEKTYpPE; YMEHHE HCII0Ib30BaTh
reOMETPUYECKHE OTHOIICHHUS, HAXOAUTh FT€OMETPUUECKHUE BETMUHUHBI (JJIMHA, YOI,
wionaab, o0beM) MpPU PEIICHUU 3a7ady W3 JAPYruX Y4eOHBIX MPEIMETOB U M3
pEATBHOM )KU3HU,

1Py 17. YMenue cBOOOJIHO OmMepuUpOBaTh MOHATHUSMU: MPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOpPA HA YHKCJIO, PA3J0KEHUE BEKTOpa Mo 0a3ucy, CKaIsipHOE
MPOU3BEJCHUE, BEKTOPHOE IPOU3BEIACHUE, Yrol MEXAY BEKTOpPAMH; YMEHHUE
UCIIOJIb30BaTh ~ BEKTOPHBIK M KOOPAMHATHBIA  METOJ Uil pEelIeHUs
reOMETPUYECKUX3aad M 3aJad JPYyrux Yy4eOHBbIX MPEAMETOB; ONEPUPOBATH
MOHATHUSIMU: MaTpula 2 X 2 u 3 X 3, ONpeaenuTeab MaTpULbl, TEOMETPUUECKUN
CMBICJT OIPEEITUTEIS;

[Py 18. YmeHue MoaenupoBaTh peajbHbIE CUTyalldd Ha SI3bIKE MAaTeMaTHKH;
COCTABJISITh BBIPAXXEHUS, YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHUIO
3a/layd, MCCJIEI0BAaTh IIOCTPOECHHBIE MOJEIM C HCIIOJIB30BAaHUEM arapara
anreOpbl, UHTEPIIPETUPOBATH MOJYUYECHHBIN pE3yNbTaT; CTPOUTh MATEMaTUYECKUE
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MOJENHN C NTOMOIIBIO T€OMETPUYECKUX MOHITUN W BEIWYMH, PEIIATh CBA3AHHBIE C
HUMH [PAaKTUYECKUE  3a/1aud; COCTaBIAATh BEPOATHOCTHYKD  MOJENb U
UHTEPHPETUPOBATh IIOJIYYEHHBIM pPE3yJIbTaT; pellaTh MPUKIATHBIE 3a1a4u
CpEICTBAMHM MaTEMaTUYECKOT0 aHAJIN3a, B TOM YHCIIE COLMAIIBHO-O)KOHOMUYECKOTO
U PU3NYECKOTO XapaKTepa;

JIPy 19. YMmeHnue BbIOMpaTh NOAXOAAIIMN METOT 1)1 PEILICHUS 3a]]aul; TIOHUMaHHE
3HaYMMOCTU MaTEMAaTUKHU B U3yYEHUH MPUPOAHBIX U OOIIECTBEHHBIX IPOLECCOB U
SABJICHUM; YMEHHME PACIO3HABATh NPOSBICHUE 3aKOHOB MAaTEMATHUKHU B MCKYCCTBE,
YMEHHE IPUBOAUTH ITPUMEPBI MATEMATHYECKUX OTKPBITUNA POCCUMCKON U MUPOBOM
MaTeMaTUYECKOW HAYKH.

OK 01. Boibupats crocoObl pemieHus 3aaad npohecCHOHATbHOU NeATENbHOCTH
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA TOUCKA, aHAIN3a U UHTEPIPETALIUH
uHbopMaluu, MU HHOOPMALMOHHBIE TEXHOJOTUU JJI1 BBIIOJHEHUS 3a4a4
1po(hecCUOHATIBHOM e TENbHOCTH

OK 03. IlmanupoBaTh M peaM30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBHOE H
JMYHOCTHOE pasBUTHE, IIPEANPUHUMATEIBCKYIO NEATEIbHOCTD B
npodeccuoHaNbHON cdepe, UCIOIB30BaTh 3HAHUS M0 (PUHAHCOBOW I'PaMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX CUTYalUsIX

OK 04. D¢ dexTuBHO B3aUMOIEUCTBOBATh U pa0OTaTh B KOJUIEKTUBE U KOMaH/IE
OK 05. OcymecTBiasiTh YCTHYIO W TNHUCBMEHHYK0O KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoii @expepauuu ¢ y4eToM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBnsATE rpa)xAaHCKO-IIATPUOTUYECKYIO MO3ULMIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJACHHME HAa OCHOBE TPAJUUMOHHBIX  OOIIEYETOBEYECKUX
LIEHHOCTE, B TOM YHUCJIE C YYETOM TapMOHU3ALMM MEKHALMOHAJIBHBIX U
MEXPEJINTUO3HBIX OTHOILIEHUH, NPUMEHATh CTAHIAPThl AHTUKOPPYILHOHHOIO
NOBEACHUS

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH CpPebl, peCypcocOepeKeHHUIO,
OPUMEHATh 3HaHUS 00 W3MEHEHHWH KJIMMAaTa, M[PUHIUIB OepeXIUBOTO
IPOU3BOCTBA, 3()PEKTUBHO NEHCTBOBATH B UPE3BhIYANHBIX CUTYALIUSIX

[1K 1.3. (CB)3kcrutyaTupoBaTh CyJI0OBbIE SHEPTE€THUECKUE YCTAHOBKHU

[IK 1.1. (BOM) OOecnieurBaTh ~ ONTUMANbHBIA  pEeXUM  pabOTHI
AIEKTPOOOOPYIOBaHUSA M CPEACTB aBTOMATUKH C YYETOM HMX (YHKIHOHAIBHOTO
HA3HAYEHUS, TEXHUYECKUX XapaKTEPUCTUK U MTPaBUJII SKCIUTyaTallun

I[IK 1.4. (BII) DOkcniyarupoBaTh pabouyue yCTpodcTBa U 00OpyAOBaHUE
3eMCHapsI0B

I[IK 1.1. (CM) OOecneunBarb TEXHUYECKYIO OKCIUTyaTallMl0 TJIaBHBIX
HYHEPreTUYECKUX YCTAHOBOK CYHA, BCIOMOTraTEIbHBIX MEXAaHU3MOB U CBA3aHHBIX C
HUMU CHUCTEM YIPABJICHHUS

[1K 3.1. (OIT) Opranu3oBbiBaTh paboTy MepcoHaza Mo 00paboTKe MepeBO30YHBIX
JOKYMEHTOB M  OCYILIECTBJIEHUIO pacy€TOB 3a YCIYTd, MPEJOCTaABISIEMbIC
TPaHCIOPTHBIMHU OPraHU3aLUSIMH



2. ®oHJ OLIEHOYHBIX CPEICTB I BXOAHOI0 KOHTPOJIS

BXonHOM  KOHTpOJb MPOBOJUTCS €  LENbIO IPOBEPKH  OCBOEHUS
oOyJaroluMucsl  cofepxaHus o0pa3oBaHusd MO Marematuke. Popma paboOThI
o0ecreunBaeT MOJTHOTY MPOBEPKH 3a CUET BKIIIOUEHUS 3a/laHuM, COCTABJICHHBIX Ha
MaTepuaje OCHOBHBIX pa3/ieloB IpeaMera «MaremaTtuka» B IIKOJE: ypaBHEHUS,
HEPAaBEHCTBA, CTENEHM, ICHCTBUS C JEHCTBUTEIBHBIMM YHUCIAMH, IPOLEHTHI,
rpaduku sneMeHTapHbIX (QyHKIMA, Teopema Iludaropa. Pabora BriIrOUaeT
3aJaHusl IBYX YPOBHEW: 0a30BOTO M TMOBBIIIEHHOTO, KOTOPHIC MPECTABICHHI B
BUJIE TECTOB, UYTO MO3BOJISIET KOHTPOJIUPOBATH PE3YIIbTAT.

[Tpu BoimomHeHUM 3agaHuil 0a30Boro ypoBHs (4acth A u B) oOydaromuecs
JIOJKHBI  TIPOJIEMOHCTPUPOBATh OMNPEICICHHYI0 CHCTEMHOCTh 3HAHUU, yYMEHHE
MOJIb30BAaThCA MaTEeMaTHUYEeCKMMHM TEPMHHAMHM, pAclO3HaBaTh 3alaHus. OTU
3aJJaHus COCTaBJISIIOT He MeHee 70% Bcelt paboThI.

3amanue yactu C  HampaBlIEHO Ha MPOBEPKY BIAJACHHUS MaTepuaioM Ha
NOBBILICHHOM ypoBHE. Takxke B paboTe MPOBEPSIIOTCS BBIYMCIUTEIbHBIE HABBIKH.

JUis moJyyeHus MOJOKHUTEIBHOTO pe3ysibTaTa 00yJaroleMycsi JOCTaTOYHO
BBITNIOJIHUTD 3a/1aHusl 0a30BOr0 YPOBHSI.
Bpems Ha BbimosiHeHHE palbOThl 45 MUHYT.
B pesynpTate BBINOJNHEHHS BXOJHOTO KOHTPOJS — oOOydaromuecs JOJIKHbI
MOKa3aTh:

Pe3yabTarbl 00yuyeHus

(ocBOCHHBIC YMEHUS, YCBOCHHBIE IHoka3arejin OLlEHKH pe3yJibTaTa
3HAHUA)

YMeHus:

pemarb  MOJIHBIE KBaJIPaTHBIE | IPUMEHSET bopMyIibl

YpaBHEHHUS; JUCKPUMUHAHTA " KOpHEN
KBaJIpaTHOTO  YpPaBHEHHUS TUISL
pELICHUs YPABHEHUN;

pelaTh JUHEWHbIE HEPABEHCTBA, packpbIBaeT  CKOOKH,  MPUBOJAMT

noAOOHbBIE CllaraéMble, HCIOJIb3YET
CBOWCTBA HEPABEHCTB;

BBITIOJIHATD BBIYHCIICHUSI C | IpUMEHSIET TIpaBWa BBINOJHEHHUS
JICUCTBUTEIbHBIMU YHCJIAMU; apuMETHICCKUX  JEHWCTBUH  HaJ
JICUCTBUTEIbHBIMU YHUCIIaMHU B
paMKax NIpOrpaMMHBIX TpeOOBaHUI;
BBIIOJIHATH JICUCTBHS CO CTENCHSIMHU M | BIaJCeT CBOMCTBAMH CTCIECHEH U

HaXOJWTh 3HAYEHUS BBIPAXKEHUS MPH | HAXOAUT 3HAYEHUE BBIPAXKEHUS,

3aJITaHHOM 3HAY€HUU NIEPEMEHHO; COJIEpPKAIIeTO CTENEHb;

CTpPOUTH Tpauku PyHKIINIA; CTPOUT rpaguku  JIMHEWHBIX
dynxumi;

pematb TEeOMEeTpUYECKHWe 3aJadyd C | pelraeT 3ajJadyd C HUCIOJIb30BaHUEM
ucrnoyib3oBanueM teopemsl [ludaropa; | reopemsi [Mudaropa;




HaxXOoAWThb ITPOLUCHTHI OT YHUCJIa; HaxoguT IPOOCHTBI OT 4YHCIa U
peuiacT 3aga41 Ha IPOLUCHTEI,

YIPOIATh BBIPAKECHHS, COJICPIKAIINC npuMeHsIeT HOPMYIIBI COKPAIIEHHOTO

JpoOH. YMHOXKEHUS IS YIPOILCHUS
anreOpanyecKux BhIPKCHUH;

3HaHHUA:

dbopMyIBl  TUCKPUMHHAHTA, KOPHEH BOCHPOU3IBOAUT CbOpMym’UI
JTUCKPUMUHAHTA n KOpHEH

KBaJpaTHOTO ypaBHEHUS,
KBaJPAaTHOTO YPaBHEHUS,

dbopMyIHpyeT TpaBuUiia PACKPBITHS
CKOOOK, OIpeesieHne MOI00HBIX
cllaraeMbIX, IIEPEUNCISIET  CBOMCTBA

npaBuia PaCKpBITHS CKOOOK;
OTpeJieieHHe TMOAOOHBIX CllaraeMbiX,
CBOICTBa HEPABEHCTB;

HCPABCHCTB,
apu (bM CTHUCCKHE 1 CHCTRUS Ha HCE)C‘—II/ICJEHeT IHOCJICA0BATCIbHOCTD
MHOXKECTBEC I[GIZCTBHTGJ'IBHBIX YUCCII, I[GI:ICTBI/IPI B BBIPKCHHAX ¢
JACUCTBUTCIIbHBIMU quCJIaMH,

dopMmynupyeT npaBuia AEHCTBUNA Ha
MHO>KECTBE JICHCTBUTEIHHBIX YUCEIT;

OIIpEJIEIICHHE CTENEHU c | popmynupyet ONpeJeIeHUue H

JEUCTBUTEIbHBIM [IOKAa3aTelieM, | IEPEUNCIISICT CBOMCTBA CTEICHU,

CBOMCTBA CTENEHU;

CBOMCTBA JIMHEHHONW QYHKIIMK U €& OIpelensieT rpaukyd  TUHEHHBIX

rpaduK; byHKIMN u OMMUCHIBAET 170:¢
CBOMCTBA;

teopema [ludaropa; o0ocHoOBBIBaeT teopemy Iludaropa;

(bopMyIIbl COKpAIEHHOTO YMHOXEHUS. | BBIAEISAET (POPMYIIbl COKPAILIEHHOTO
YMHOXEHUS, WITIOCTPUPYET HX
IIPUMEHEHUE Ha NPAKTHUKE.

KpuTtepun oieHKH BXOJTHOT'0 KOHTPOJIA

3a mpaBUIILHOE BBIMOJIHEHUE JIOOOTO 3aaHus YpoBHA 1 oOydaromniumiics
noJjiyyaeT oaMH 0asl. B 3amaHusx c BbIOOpOM OTBETa, C KPaTKUM OTBETOM HJIU
Ha YCTAaHOBJICHHE COOTBETCTBHUS, OOy4aloluiicss  MOJy4yaeT OAMH  0aJul,
COOTBETCTBYIOIINNA JTAHHOMY 3aJaHUI0, €CIIM YKa3aH HOMEp BEpPHOro OTBeTa (B
3aJlaHusX ¢ BBIOOPOM OTBETA), UJIM BIKMCAH BEPHBIN OTBET (B 3a4aHUSX C KPATKUM
OTBETOM), WJIM MPaBUIBHO COOTHECEHbI OOBEKTHl JBYX MHOXKECTB U 3amucaHa
COOTBETCTBYIOIIAs MOCIEAOBATENbHOCT, LU(Mp (B 3alaHUSIX Ha YCTaHOBJICHHE
cooTBeTcTBUS). [IpH BHIMOJHEHUU TaKUX 3aJaHUM, TJ€ HEOOXOAMMO MPUBECTH
KpaTKOE PEIICHHUE, 3a HEMOJHOE PEeIICHUE 3aJaHus (BBIYMCIUTEIbHAS OIIMOKA,
OMKCKa) MOKHO BbICTaBUTh 0,5 Oanmna. Ecnu oOydaromuiicss mpuBOAUT HEBEPHOE
pElIeHNE, HEBEPHBII OTBET WJIM HE MPUBOAMT HUKAKOTO OTBETAa OH moiyvaer 0
0anoB.
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3amanus bajutel [Ipumeuanue
Al —-AS 3) Kaxx11p1i1 npaBuiIbHBIN OTBET 1 Oayn
B6, B7 4 Kaxxaplit mpaBuiIbHBIN OTBET 2 Oasia
C8 3 Kaxxaplit mpaBuiIbHBIN OTBET 3 Oasia

MakcuMainbHbIN 0asut 3a paboTy B 11e710M — 12 6aJ10B.

1 BapuaHT
Al. Peuts ypaBHeHue x (x - 5)=-4
a)dul 0) 4,5 B) 4 r—-4mul n) 1
A2. Pemute HepaBeHCTBO 6x — 3 <-17 — (- x —5)
a)x< 4 0)x <-4 B)x >-4 rNx >4 nx<-1.8
1 1 23
——=1:(1-0,2)-3—
A3. Berauciautb [ 5 6) ( ) 24
11 11 11
3— -3= 2—
2 12 6)3.9 B) ~395 r)4 N 1o
a’-a’®

A4, HpCI[CTaBI/ITB B BUAC CTCIICHHU H HAWTH 3HAYCHUE BBIPAKCHUA a _2 IIpu

a="6.

ol

1
2) 6 6 7% B) 4 r)—6 )
AS. lloctpouts rpadux ¢pyHkmuu y = 2x + 1.

B6. B npsiMoyroinbHOM TpEeyroibHUKE TUNOTeHy3a paBHa 10 cM, a oauH U3

kateToB 6 cM. HaliTu BTOpO#l  Karter.
a) 4 cM 6) 16 cm B) 8 cM r) V136 cm n) 10 cm

B7. bank Bbl1aunBaeT €xerogHo 8% oT cyMMbl BKIana. Kakoil craner cymma
yepe3 roj, €ciau IepBOHAYaIbHbIM BKJAJ coctaBistl 7600 pyOneit?
a) 8208 py6. 06) 608 py6. B) 8200 py0. r) 7600 pyO. 1) 8000 py0.

a a-b
C8.Y1pocCTuTh BBIpaXXKEHNE a-b a+b’
2 BapuaHT
Al. Peuts ypaBHeHue x (x - 4) =-3
a)3ul 0) 4,5 B) 3 rN—-3ul n) 1

A2. Pemute HepaBeHCTBO 5 (x +4) <2 (4x—5)
a)x < -10 0)x < -4 B)x >-10 r)x >10 n)x<-18
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A3. Beryuciautse E : g — —+1
73 4 _ g 11
3 5
15 11 11
- 3= 2~
2 12 6) 1 B) 15 r-1 N “15
o7 .c3
A4.TlpeacTaBuTh B BHJIC CTCIICHW W HAWTH 3HAYCHHUEC BBIPAXKCHUS c6 pH
c=4,.
1 1
a) 16 % "6 B) 4 r)—16 m 16

AS. lloctpouts rpadux pyHkmum y = - 2x + 1.

B6. B npsiMOyronsHOM TpEYroNbHUKE THUNOTEHYy3a paBHa 10 cM, a onuH U3
KaTeToB 8 cM. Haltu BTOpOM  Karer.

a)4 cm 0) 6 c™m B) 8 cM r) V136 cm n) 10 cm

B7. bank BblmiaunBaeT exeroaHo 8% OT cyMMbl BKIIaga. Kakol craner cymma
4yepe3 rofl, €Ciau IepBOHAYAIbHBIA BKIAJ coctaBistl 8600 pyOieit?

a) 8208 py06 0) 688 pyo B) 9288 py6 r) 8600 py6 1) 8000 py6
X=y Y
X+y X-=Yy°

C8.Y1poCTuTh BBIpaXXEHNE

ITAJIOHBI OTBETOB

3agaHus Al A2 A3 A4 AS B6 B7 C8
b(3a—b)
1 BapuanT a i B I B a a2 _p?
-3
2 BapuaHT a r § i S B xfzc ~ yJ;)
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3. ®oHJ OLIEHOYHBIX CPEJCTB I TEKYIIero KOHTPOJIs

Texymuii KOHTPOJIb OCYIIECTBIISIETCS C UCIOJIb30BAaHUEM CIIEYIOIUX (GOpM U
METO/ZIOB KOHTPOJISi: YCTHBIM ONpOC; TMpakThuueckas paboTa; ayauTOpHas
camocToATeNbHas  paboTa;  TECTMPOBAHUE;  MATEMAaTHYECKUW  JUKTaHT,
WHIUBUyaIbHOE TIPOSKTUPOBAHUE.

Pazngen 2. IlpsiMble U IVIOCKOCTH B MIPOCTPAHCTBE

OO6pa3oBartesbHbIC PE3YyIbTAThI, OAJICKAIINE MPOBEPKE (JTIEMEHTHI):

JIP6 01, JIP6 09, 11P6 11, JIPG 12, ZIP6 13, JIPG 14, 1Py 01, /1Py 14, IPy 15, [IPy
16, 1Py 18.

OK 01, OK 3, OK 04, OK 7, TIK

MaremaTu4ecKuid TUKTAHT 10 Teme: «IlapanieJbHOCTh NPAMBIX, IPAMOH U
IJIOCKOCTH, IJIOCKOCTEH»
1 BapuanT
1. Harmucath 0603HaYeHUE MPSMBIX.
2. Hanucath 0603HaYEHUE OTPE3KOB.
3. Hanucatb 0603Hau€HKE YIJIOB.
4. Hanucath 0003Ha4Y€HUE TIIIOCKOCTEH.
5. CKOJIBKO IUIOCKOCTEW MOKHO ITPOBECTH YEPE3 OJIHY MPAMYIO?
6. CKOJIBKO IIOCKOCTEW MOKHO ITPOBECTH YEPE3 JIBE MAPAJIICITBbHBIEC MPSIMbIE?
7. CKOJNBKO TUIOCKOCTEW MOKHO ITPOBECTH YEPE3 JIBE MEPECEKAIOIIUECS MPAMBIE?
8. CKOJIBKO TTIOCKOCTEN MOKHO MPOBECTH YEPE3 JBE CKPEIIMBAOIINECS MTPSMBIC?
9. llpssimMble a ¥ 6 mapaielbHbl TOpsiMoi c¢. Kak pacronoxeHsl Mexay coOoi
npsiIMbIE a U 67
10./IBe mIOCKOCTH TapasuielibHbl OJHON MpsiMOoW. [lapaiyienbHbl U OHU MEXITY
coboii?
2 BapMaHT
. Harmucatp 0603Ha4eHME TIIOCKOCTEM.
. Hartucatp 0603HaueHre MPSMBIX.
. Hanmucate 0603HaueHue yrios.
. HazoBute ocHoBHbBIE (UTYphI B MPOCTPAHCTBE.
. CKOJIBKO TIJIOCKOCTEM MOHO MPOBECTH YEpe3 TpU TOYKH Ha JIeKallue Ha
OJIHOM TIPSAMOIA?
. Moryt nu mpsiMasi U IUJIOCKOCTh UMETh JBE OOIHUE TOYKU?
. CKOJIBKO TJIOCKOCTEN MOKHO TPOBECTH uepe3 MpsAMYI0 U HE JIekallylo Ha
HEW TOYKY?
8. CKOJIbKO MOKET OBbITh OOIIMX TOYEK y MPSIMOW U TIOCKOCTU?
9. Bcerna nu yepe3 ABe MapajulelibHbIE MPSIMbIE MOKHO MPOBECTU IJIOCKOCTH?
10.BepHo 1M, 4TO MJIOCKOCTH MapaJJIENbHBI, €CI TpsiMas, Jexamas B OJHOU
MJIOCKOCTH, NapajuielibHa IPYTOd TMIOCKOCTH?

DN AW

N

Kpurepumu onenkn padorsl
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3amaHus banner [Ipumeuanne

1-10 10 Kaxxplii nmpaBuiibHBIN OTBET 1 Oasi

MakcuMmanbHbli 60asut 3a paboty — 10 6ansioB

ITaJIOHbI OTBETOB

1 BapuaHT 2 BapHMaHT
1 |A4B,ab a, S, (ABC),..
2 | AB, CD,.. AB, a,b
3 | Z4BC, 20, q, 1, /ABC, 20, a, 1,
4 |a,p,(A4BO),. TOYKA, MPsIMasi, INIIOCKOCTh
5 | MHOXECTBO OJIHY
6 |omnHy HET
[/ |onHy OJIHY
8 |HuU omgHOI OJHY, MHOTO, H OJTHOM
9 |mapauienbHO Ja
10 |u ga, u HET HET

[E—

N

N —

93]

7

MaremaTu4ecKMid AMKTAHT 10 TeMe: «llepneHAUKYJISIPHOCTD NPAMBIX,
NPAMOH U IJIOCKOCTH, INIOCKOCTE»
1 Bapuant

. MOTyT JI1 CKpELMBAIOIINECS TIPSIMbIE OBITh MEPIEHINKYISIPHBIMU?
. Kakue Mexnay coboli Be mpsiMble MEPIEHIUKYISIPHbIE K OJHOU MJIOCKOCTH?
. Moryt 51 ObITh NEPHEHANKYJIAPHBI K OJHON MJIOCKOCTU JIBE€ CTOPOHBI OJHOTO

TpPEyTrOJbHUKA?

. HpHMEUI IICPIICHIUKYJIAIPHA K OI[HOﬁ N3 IBYX IICPCCCKANOIINXCA HHOCKOCTeﬁ,

MO>KET JIU OHA OBITh MEPICHIUKYIISIPHA K APYTOl MII0CKOCTH?

. Ecnin nBe IIOCKOCTM MEPNEHIUKYISPHA K OJHOU MPSAMOM, KAKOBBI OHU MEXKIY

co0oit?

. CKOJTbKO HAKJIOHHBIX MOYHO MPOBECTH U3 OJHON TOUKH K ILUIOCKOCTH?
. MOXeT 1 yroy Mexy NpsMON U TJIOCKOCThIO ObITh paBeH 70°?

2 BapuaHT

. Kak pacnonoxxens! Ipyr Kk Apyry péopa, BRIXOAIINE U3 OJTHOW BEPIIUHBI KyOa?

. Ecniu oHa u3 ABYX nmapaieabHbIX MPSMBIX NEPHEHAUKYJISIPHA K JIOCKOCTH,
OyZzeT i BTopas npsiMasi, TOXKe NePHEeHIUKYJISIpHA K 3TOUM MITOCKOCTH?

. MoryT ;i1 ObITh NEPHNEHIUKYISIPHBI K OHOU MJIOCKOCTH JIBE CTOPOHBI
Tpaneuuu?

. UTO Ha3bIBAIOT PACCTOSTHUEM OT TOUKH 0 MJIOCKOCTH?

. CKOJIBKO MEpNEHIUKYIISIPOB MOXKHO IMPOBECTU U3 OAHOW TOUKH K IJIOCKOCTH?

. MoXeT 11 mepneHauKyssip ObITh JUTMHHEE HAKIIOHHOM, MPOBEAEHHOMN U3 ITOU
K€ TOUKU?

. MoxeT 1 yros Mexry NpsiMOi U MIOCKOCThIO ObITH paBeH 120°7

Kpurtepuu oueHku padoTsl
14



3amanus banner [Ipumeuanne
1-7 7 Kaxxplii mpaBuiibHBIN oTBET 1 Oasi
MakcuManbHbIi 0asut 3a paboty — 7 0anjioB

ITaJIOHBI OTBETOB

1 BapuanT 2 BapHAaHT
1l |na 1
2| |l za
3 |Her a
4 |Her JUTMHA TIePICHINKYIISIpa
5 || OJIUH
6 | MHOXECTBO HET
7 |na HET

Pa3znen 3. KoopauHaThl M BEKTOPbI
OOpazoBaTenbHbIE Pe3yNbTaThl, MOAJEKAIINE IPOBEPKE (3JIEMEHTBI):
JAP6 01, AP6 09, PG 11, PG 12, IP6 13, /1P6 14, APy 01, APy 14, 1Py 15, /1Py
16, 1Py 17, APy 18.
OK 02-OK 4, OK 7, IIK
1 BapuanT
3anoJHUTE NPOIYCKU:
1. BekTOpOM Ha IJIOCKOCTH HA3bIBACTCA ...
2. Bextop nzobpaxkaercs ...
3. Moaynem BEKTOpa Ha3bIBAETCH ...
4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS MPOTHBOIIOJIOKHO HAPABICHHBIMH,
€CIH ...
5. Ilpn yMHOX€EHHH BEKTOPA HA YUCJIO ...
6. JIBa BEKTOpa CUMTAIOTCS PABHBIMU, €CJIH ...
7. HyneBol BEKTOP KOJUIMHEAPEH ........ BEKTODY.
Pemure 3anauu:

8. Haiinnte KoopIMHATHI BEKTOpA N?;, ecu A(5;-1;3) u B(2;-2;4).
9./1aHbI BEKTOPHI 5{3;1; —2} u 6{1;4;—3}. Haiinure ‘Tb—C‘.
10.Hansr Toukn A (0; 0; 2) u B (1; 1;-2). Ha ocu OV naiinure TOUKy
M (0;y; 0), paBHoynanéHnytro oT Touek A u B. Touka O — Ha4yayi0 KOOpIUHAT.

11. SABnsrorcst mu Bektopel AB 1 CE KOJUIMHEAPHBIMU, €CIIH
A(5:-153) ,B(2:-2;4),C(3;1; -2),E(6;1;1)?

2 BapuaHT
3anoJIHUTE MNPOIYCKHU:
1. BekTopoM B pOCTPAaHCTBE HA3BIBAECTCH ...
2. Bekrop o603HavaercH ...
3. JIIMHOM BEKTOpa HA3bIBACTCH ...
4. JIBa BEKTOpa B MPOCTPAHCTBE HA3BIBAIOTCA OJMHAKOBO HAIIPABJICHHBIMU, ECIIH
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5. lnst TOrO0, 9YTOOBI CIOKHUTH 1BA BEKTOPA, HYXKHO ...
6. HyseBbIM BEKTOPOM Ha3bIBAETCH ...

7. JIBa BEKTOpa Ha3bIBAIOTCS KOJUIMHEAPHBIMHU, €CIH ...
Pemute 3agaun:

8.Haiinnte KoOpAMHATHI BEKTOpA Cﬁ, ecmu C(6;3;-2) u D(2;4;-5).
9.J1aHbI BEKTOPHI 5{5;—1;2} u 6{3;2;—4}.HaﬁﬂI/ITe ‘é—%‘
10. Jaubr touku A (0;-2;0) uB (1;2;-1). Ha ocu OZ Haiimure TOUKy

M ( 0; 0; 2), paBHOoynanéHHyo ot Ttouyek A u B. Touka O — Hagano
KOOpJIMHAT.

11. SIBnsirOTCS M BEKTOPBI AB u CM KoJutmHeapHbiMH, eciin C(5;-1;3),
M(2;-2;4), A(1;-2;3)u B(-5;-4;5)?

Kpurtepun oeHKku padoThl

3aganus bamnel [Ipumeuanue
1-7 7 Kaxxaplit mpaBuiibHBIN OTBET 1 Oasn
8-10 6 Kasxxaplif mpaBuIbHBIN OTBET 2 Oajia
11 3 Kaxx11p1il npaBuIIbHBIN OTBET 3 Oasuia

MakcuMmanbHblid 6as 3a padboty — 16 6aJsioB

JTAJIOHBI OTBETOB

1 Bapuant 2 BapHaHT
1 | HapaBJIEHHBIN OTPE30K HaIIpaBJIEHHBIA OTPE30K
2 | a—> a,->
3 | JuIMHA BEKTOpa JUIMHA OTpe3Ka
4 | KOTIMHEAPHbIE M HX UX HaIlpaBJICHUs COBIAAAI0T
HaIlpaBJIEHUs] HE COBIMAJIAIOT
g | Ha9TO YMCIO YMHOXKAKOTCS CJIOXUTh UX KOOPJAUHATHI
KOOPJIMHATHI BEKTOPa
g | OHH COHAIPABJICHBI M MX JUIMHBI |BEKTOP, Y KOTOPOTO HAYAIO 1 KOHEN
paBHBI COBIAAAIOT
7 no0omy OHU JIeKaT Ha MapalyiesIbHbIX WIH Ha
OJTHOM IIPSIMOM
8 | 4B={-3-11} CD={-4;1;-3}
9 |20~ ={5-2-1}[2b ~¢ =30 a -2b = {-1-5;10}|a - 25126
10 |M(0; 1;0) M (0; 0; -1)
11 |He KoJUTMHEapHbIe KOJIJIMHEAPHBIE

Pasznea 4. OcHoBbI TpUroHOMeTpUHU. TpUroHOMeTpUYECKHE PYHKIIUHN
OOpazoBaTenbHbIE PE3YJIbTATHI, MOJIEKAIINE TPOBEPKE (IJIEMEHTHI):
JAP6 1, /1P6 3, IPG 5, JIP6 14 .
OK 1-OK 7, IIK

1 BapuaHT
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1) Beunciuts: a) C0s765°; 6) Sinlg?ﬂ-

) 3 3
2) Beruucnutsb Sinear,C0S2a, eciau COSa = g, 7 <a<?2rx

3) YopocTuth BhIpakeHHE sin (a + ﬂ) +sin (a — ﬂ)
4) PemuTh ypaBHeHUd: a) SiN?X - 2 = sin2X — cos? X; 6) 3c0sX — cos?x = 0

5) Pemuthb HepaBeHCTBO SiNa < >

2 BapuMaHT

1) Beramcuts: a) sin600°; 6) COS%

i 7
2) BeraucnuTh COScx,COS2¢x, eciu SINa = % ,0<a< %
3) YopocTuTh BhIpakeHHE COS(a - p ) - COS(a +p )
4) Petmth ypaBHeHHs: a) 3 - C0S3X = 3€0s°X + 3sinx; 6) sin’x —sinx =0

2

5) Pemuths HEepaBeHCTBO COSCr > Y

Kpurepuu oueHku padorbl

3aganus bamnel [Ipumeuanue
1(a), 1(6) 4 Kaxnip1i1 npaBmiibHBIN OTBET 2 Oasia
2-5 15 Kaxxaplit mpaBuiIbHBIN OTBET 3 Oasia

MakcuMmanbhblii 6as 3a padboty — 19 6assioB

Paznen 5. KommiekcHble yuciia
OO6pa3zoBartesibHbIC PE3YJIbTAThI, OAJICIKAIINE MPOBEPKE (JIIEMEHTHI):
JAP6 01, IPy 11.

OK 1-OK 7
1 BapuanT
Al. [lansl KOMIUIEKcHBIE uncna z, =2+3i,Z, =3—1. Torma z, - z,
a) 9+7i b) 6-7i c) 2-3i d) 4+6i

A2.Ecmn Z=4+1, TO CONMPSUKEHHOE EMY YHCIO Z PABHO
a) 1+4i b) 5+i C) 4-i d) 1-4i

A3. Ecmn a~ 2,7, T0 abCOMOTHAST TIOTPEIIHOCTh OKPYTIEHUS 10 OJIMKANIIero
1[EJI0TO YKCiIa paBHA

a) 0,3 b) -0,3 ¢) 0,7 d) -0,7
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A4.Ecm z,=1+3i,2,=2-3i, 10 Z, +2,
a) 2+3i b) 3-i c) 3 d) 3+6i

AS. JTano xoMrutekcHoe unciio Z =4—3i, To ero Moay/ib paBeH

a) 8 b) 16 c) -5 d) 5

A6. BpibepuTe UCTUHHOE YTBEPKICHHE
d) MHOXECTBO IENIBIX YHCENT SBISCTCS TOJMHOXECTBOM  MHOXECTBA
HaTypaJbHBIX YUCEII
b) MHOXECTBO NEHCTBUTEIBHBIX YUCEN SBISETCS TOAMHOKECTBOM MHOXECTBA
palMOHAIBHBIX YHACET
C) MHOECTBO MUPPALUOHAIBHBIX YUCEN SBJISETCS IMOJIMHOKECTBOM MHOXECTBA
JEHUCTBUTEIIBHBIX YUCEI
d) MHOXXECTBO PallMOHAIBHBIX YUCEN SIBISIETCS MOJMHOXKECTBOM MHOKECTBA
UPPALMOHATIBHBIX YUCEI
A7. Monynp KOMIUIEKCHOTO 4YMcla [=2, a aprymMeHT @ = % Torma B
TPUTOHOMETPHUUECKOU (POpME KOMIUIIEKCHOE YHUCIIO UMEET BU

T . . T T . . T
a) 2(cos——1-SIn— Cc) 2(cos— +1-SIn—
) 2(cos——i-sin") ) 2(cos - +i-sin)

b Zsinz—i-cosz d ZsinZ i-cosz
) 2( 1 4) ) 2( 2" 4)

B1. Ammnepmerp maet tounocts +0,02 A. [Ipn u3mepeHun Cuibl TOKA MOTYYNIIN
10,63 A. Ykaxxute rpaHullbl 3TOr0 YKCa.

2 BapuaHT
Al. [lanbl KOMIUIEKCHBIE uncna Z, =1+51,z, =3—4i. Torga z, - z,
a) 15+8i b) 23+11i c) 23-3i d) 20+6i

A2. Ecin Z=2+ 3, TO CONPsHKEHHOE EMY YHCIIO z paBHO
a) 2-3i b) 3+2i c) 3-2i d) 4+6i

A3. Eciu a =~ 3,6, To abCOMOTHAs TOTPEIIHOCTh OKPYTICHUS JI0 OJIMKaWIIero
[EJI0T0 YMCiIa paBHA

a) -0,6 b) 0,6 c) 0,4 d) -0,4

A4.Ecmm 7, =3+1,2,=4+2i,710 7, + 2,
a) 7+3i b) 4+6i c) 7-3i d) 4-6i

AS. JTano xoMiutekcHoe unciio Z =12 +5i, To ero Mmoayis paBeH

a) 2 b) 5 0 12 d) 13
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A6 BriOepute HCTUHHOE YTBEPKICHHUE

d) MHOXECTBO KOMIUICKCHBIX YHCEN SIBISCTCS TMOAMHOKECTBOM MHOXECTBa
HATYypaJbHBIX YUCEI

b) MHOXECTBO HATypalbHBIX YHCEN SBJSICTCSA IOJMHOMXECTBOM MHOXKECTBA
palMOHANBHBIX YHACET

C) MHOXECTBO UPPAIIMOHAIBHBIX YHCEIT SIBJISCTCS TOJMHOKECTBOM MHOXECTBA
HATYypaJbHBIX YUCEI

d) MHOXXeCTBO palMOHAIBHBIX YHCEN SBJISCTCS IOJMHOYKECTBOM MHOXECTBA
HaTypaJbHBIX YHCEI

V4
A7. Moaynap KOMIUIEKCHOIO 4wucia =3, a apryMeHT (D:E. Torma B

TPUTOHOMETPUUYECKON PopMeE KOMILJIEKCHOE YUCIIO UMEET BU/T

a) 3(cos——1-sin— c) 3(cos—+1-sin—
) 3( 2 3) ) 3( 2 3)

. T . T /A T
b) 3(sin—+1-cos— d) 3(sin——1-cos—
) 3( 2 3) ) 3( 2 3)

B1. Atomuas macca Bomopoxa 1,0082 +0,0005, a mequ 63,44 +£0,15. Ykaxure
TpaHUIlbl TPUOIMKEHHBIX 3HAYCHUN ATUX YHCE.

3 BapuaHT
Al. Jlanb! KoMIUIeKCHbIE uncna Z, =2+4i,z, =1+3i. Torna z, -z,

a) 8+6i b) -10+10i c) 4-3i d) -2+8i

A2. Eciin Z=3+5I1, TO conpspkeHHOE eMy YHCII0 z pPaBHO
a) -3+5i b) 3-5i c) 5-3i d) -5+3i

A3. Eciu a~1,4, 1o abconroTHash MOTPEIIHOCTh OKPYIJICHUS 70 ONMKalIlero
[EJI0TO YMCiIa paBHA

a) 0,4 b) 0,6 c) -0,4 d) -0,6

A4.Ecmu z, =3-51,2,=4+2i,10 2, + 2,
a) 7-i b) 5+3i c) 5-2i d) 7-3i

AS. JTaHO KOMIUTIEKCHOE YnCIo Z =2+ 31, TO €ero MOyJIb paBeH

a) 4 b)\/ﬁ c) 5 d) 9

A6. BeibeprTe UCTUHHOE YTBEPKICHHE
a) MHOKECTBO HPPAIMOHAIBHBIX YHMCEI W MHOKECTBO PAllMOHAIBHBIX YHCEI
MEPECEKAIOTCS
b) MHOXECTBO HUppaIMOHATIBHBIX YHCEN SBIACTCS MOJIMHOKECTBOM MHOYKECTBA
LEJIBIX YHCET
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C) MHOKCCTBO HATypaJbHbBIX YHCCII ABJICTCA IMOAMHOXCCTBOM MHOXKCCTBA
pParOHAJIbHBIX YHUCEII

d) MHO>XKCCTBO KOMINICKCHBIX YHCCJI ABJIACTCA ITOAMHOXMXCCTBOM MHOXKCCTBA
PalluOHAJIbHBIX YUCCII

V4
A7. Moaynp KOMIUIEKCHOrO 4wucia =4, a apryMeHT (DZE' Torma B
TPUTOHOMETPHUIECKON (POpME KOMIIIICKCHOE YHUCIIO HMEET BUJI

T . . T . T . T
a) 4(cos—+1-SIn— c) 4(sin——1-cos—
) 4(cos +i-sin>) ) 4(sin )

b 4sinZ i-cosz d 4c:os£—i-sinZ
) 4( - 2) ) 4( 5 2)

B1. Illokonanka crout 40 pyOseil. B BockpeceHbe B cymnepMapKeTe JEHCTBYET
CIeLMaIbHOE TMPEAJIOKEHHE: 3aljaTUB 3a JBE IIOKOJAJIKH, MOKYIaTelb
noiay4yaer Tpu (0IHY B mojapok). CKOJBKO IIOKOJAJ0K MOXHO IMOJYyYUTh Ha
320 py0Ouieii B BOCKpeceHbe?

4 BapuaHT
Al. Jlanb! kKoMIulekcHble uncna z, =1+ 2i,z, =3—-4i. Torga z, -z,
a) 3+6i b) 3-8i c) 11+2i d) 4-2i

A2. Ecimn Z=5-2i, TO conpspKeHHOE eMY YHCII0 z pPaBHO
a) 5+2i b) 2-5i c) 2-5i d) 1+6i

A3. Ecmu o =1,3, 10 abcontoTHash MOTPEIIHOCTh OKPYTJIEHUS 10 OJIMKauIero

OCJIOro 4Yuciia paBHa
a) 0,3 b) 0,7 ¢) -0,3 d) -0,7

A4.Ecmn 2, =2-3i,2,=4+51,10 Z, + 2,
a) 4+6i b) 6+2i c) 4-3i d) 6-2i

AS. JlaHO KOMILIEKCHOE YHCIIO Z =4+ 2\/§i , TO €ro MOJIyJIb paBeH
a) 10 b) 8 c) 6 d) -6

A6. BeibeprTe UCTUHHOE YTBEPKICHHE

a) MHOXECTBO MPPAIMOHATIBHBIX YHCE]T U MHOXKECTBO PAIMOHATBHBIX YHCENT HE
IIEPECEKaAOTCs

b) MHOXECTBO palMOHAIBHBIX YHCEN SBISCTCA IOIMHOKECTBOM MHOXKECTBA
HaTypaJIbHbIX YHCEII

C) MHOXKECTBO MPPAIMOHAIBHBIX YMCEIT SBJISCTCS IMOAMHOXCCTBOM MHOYXECTBA
HaTypaJIbHbIX YHCEII

d) MHOXXEeCTBO KOMIIJICKCHBIX YHCEN SBJSCTCS IMOJAMHOXECTBOM MHOXECTBA
LIEJIBIX YUCell
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V4
A7. Moaynp KOMIUIEKCHOrO uucia =4, a apryMeHT (ng. Torma B

TpHFOHOMeTpI/I‘IGCKOﬁ (1)0pM€ KOMIIJICKCHOC YU CJIO UMCCT BH [

a) 4(sin——1-cos— c) 4(cos— —1-SIn—

) 4 o 8) ) 4( o 8)

T . . T . T . T

b) 4(cos— +1-Sin— d) 4(sin=+1-cos—

) 4( 2 8) ) 4 g 8)
B1. B  yHuBepcHTETCKyI0 OMOJMOTEKY TPUBE3IH HOBBIE YYCOHUKH

1o reoMeTpuu st 1—2 kypcos, o 280 mTyk s KaXaoro kypca. Bee kauru
OJIMHAKOBBl IO pa3Mepy. B KHWKHOM mIKady 7 MOJIOK, HAa KaXJOH IOJIKE
nomemnaercst 30 yueOHUKOB. CKONBKO IIKA(QOB MOYKHO MOJTHOCTBIO 3alOJHUTH
HOBBIMU yYEOHUKaMU?

Kpurepuu oneHkn padoTsl

3amanus basnbl [Ipumeuanue
Al - A7 7 Kaxaplii npaBuibHBIN oTBeT 1 Oasn
B1 2 Kaxx11p1i1 npaBuiIbHBIN OTBET 2 Oaiuia

MakcuManbHblid 0asut 3a padoty — 9 OansioB

Pa3nen 6. [IpousBoaHas GpyHKUMH, ee IPUMEHEHHE
OO0pazoBaTeNbHbIC PE3YJIbTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
J1P6 01, JIP6 04, [1P6 06, IP6 14, 1Py 08, APy 09, 1Py 10.

OK 1-OK 7, IIK
Tect mo Teme: «ludppepenuupoanue pynxkuuin
1 BapuanT
Nel TIpoussonnas pynkmuu y = INx-SinX umeer Bup ...
;1 ; sinx
1) Y' = —+cC0sX 3) Yy =——+Inx-cosx
X X
2) y/:w_mx.cosx 4) y/:%
X X
No2 Vcranosure coorBeTcTBUE MEXAY DYHKIMSIMHU U UX TPOU3BOAHBIMU
1) f(x) = 2sinx ] f/(x) = 2cosx
2) f(X) =2x+sinx 0 f/(x) = =2sinx

3) T (x) = 2cosx 0 f/(x) = 2+cosx

3
Ne3  Jlana ¢ynkmus »y =5X—-3X"—1. VYcraHOBUTE COOTBETCTBHE MEXKIY
IPOM3BOAHBIMU (DYHKIMH B COOTBETCTBYIOIIUX TOYKAX U UX 3HAYCHHUAMU

1) »'(0) -4

, 15
2) vy (1) 7-31
3) »'(2)
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6
N4 TIpoussoguas pyukuuun Y = € " iMeer BUJI. ...

1) 6xe®* 3) 66
2) 6xe™ 4) 6e**
Ne5 Bropast mpou3BogHas y” (X) pysxmmm y(X) = —~7X* +X—3 wumeer Bul. ..
1) —14x+1 3)0
2) -14 4) 14

Ne6 YroBoii K03(PUIMEHT KacaTelbHOM K TpaguKy GpyHkimu ¥ =8 —6x — 2x° B
Touke Xo = 2 paBeH ...
15 3) -12
2) 6 —4x 4) -14
Ne7 Touka mBIKETCS MpsIMONTHHEHHO 10 3akoHy S (1) = t* +t* — 4. Haiitu
CKOPOCTh TOYKH B MOMEHT Bpemenn t=2C.

1) 16 3) 10
2)8 4) 14
2 BapuaHT

Nel IlpousBonHas pyHKIMU Y = X’ -COSX HMeeT BHLI ...

1) y' =2x-sinx 3) y' =-2xsinx

2) y' =2xcosx+ x*sinx 4) y' =2xcosx—x?sinx
Ne2 VcraHOBUTE COOTBETCTBHE MCIKIOY (byHKIII/IHMI/I " UX IIPOU3BOIHBIMHA

DFf(x)=x+2+e" 0f(x)=1+¢"

2) f (x) = 2x +¢” 0 f/(x) =1+ 2

3) f(X) = X+ 2e* 0f'(x)=2+¢"

4
Ne3 Jlana ¢pynukius ¥ = X° —OX+ 7 | YcTaHOBHTE COOTBETCTBUE MEKTY
NPOM3BOJHBIMU (DYHKIIMH B COOTBETCTBYIOLINX TOYKAX M MX 3HAYEHUSMU

1) »'(0) er
, -1
2) ¥ (1) -5
3) ¥'(2)
Ned TIpoussonnas Gpynkuuu Y = COS(7X —3) umeer Bu. ...
1) —sin(7x —3) 3) 7cos(7x —3)
2) —7sin(7x—3) 4) 7sin(7x —3)
Ne5 Bropas npousBogHast y" (%) dyuxmpn y(X) =12x° +15X umeer BHL. ..
1) 24 3) 15
2) 24x+15 4)0

Ne6 VrnoBoii ko3duirieHT kacaTenpbHol K rpa@uKy GyHKIUM Y = X*+2x—4g

touke Xo = —1 pasen ...
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1) 0 3)2
2) -4 4) -3
Ne7 Touka JBHKETCS TIPAMONHHEIHHO 110 3akony S(t) =3t? +8t —2. Haiftn
CKOPOCTh TOYKH B MOMEHT BpeMenu t=1 c.

1) 12 3) 14
2)9 4) 16
3 BapuaHT
Nel ITpousBoanast pyHkuuu ) = COSX - InX wumeer Bur ...
I .
1) y' = sinxlnx + € 3) y' =-sinxinx
X : 1
/ sin X 4) y’ =—-SINX+—
Y= "
No2 VcranoBure coorBeTcTBUE MEXAY (DYHKIMSIMU U UX TPOU3BOAHBIMU
1)f(x)=3+4x+¢e" 0f'(x)=4+¢"
2) f(X) = 7x + e 0f/'(x)=7+e"
3)f(x)=7e* -3 0 f/(x) =7e*

4 2
No3 lana pyrkmust ¥ = X —3X° +6. VcraHoBute cooTBETCTBUE MEXKIY
MIPOU3BOIHBIMA (DYHKIIMHM B COOTBETCTBYIOIINX TOYKAX M MX 3HAUCHHUSIMHU

1) »'(0) 20
, -2
2) v () 00
3) »'(2)
Ne4 Tlpoussoanas pynxumu Y = SINAX umeer Bu....
1) 4cos4x 3) C0s4x
2) 4cosx 4) —4cos4x

No5 Bropast npou3BogHast y" (X) dyrkmun  Y(X) = A%> —8X* +4X + 2 umeer
BHI. ..
1) 12x2 ~16x + 4 3)6
2) 24 4) 24x—-16
Ne6 Yri1oBoii koo HuLmeHT KacaTenbHOM K rpaduky Gpyukuun ¥ =7 —2X—3X°p
Touke X, =1 pageH ...
1) -2 -9x? 3)-11
2 5 411
No7 Touka JBIKETCS IPSIMOHHEHHO 110 3akony S(t) =6t° + 4t —10. Haitru
CKOpPOCTh TOUKH B MOMEHT BpeMeHH t = 3 c.

1) 170 3) 164
2) 160 4) 166
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4 BapuaHT

5
Nel Ipowussognas pyukuuu YV = X e umeer BUJI ...

1) y' =5x"e* 3) y' =5x*+e*
2) y' =5x"e* +x%" 4) y' =5x%e*"

No2 YcraHoBUTE COOTBETCTBHUE MCIKIOY (i)YHKHI/ISIMI/I " UX IIPOU3BOAHBIMHA
1) f (x) = 4x+5c0sx 0 f/(x) =-5sinx
2) f(x) =x" +5sinx 0 f/(x) = 4x® +5c0sx
3)f(x) =4+5cosx 7 f/(x) =4—5sinx

2 3
Ne3 Tana yrkmust ¥ = X~ — X~ — 8. YcTaHOBHTE COOTBETCTBHE MEXIY
MIPOU3BOJIHBIMU (DYHKIIMHM B COOTBETCTBYIOIINX TOYKAX U MX 3HAUCHHUSIMHU

1) y/ (1) 1-21
} ] -8
2) v (2) 0-1
3) ¥’ (3)
Ne4 TIpoussonnas pynkuun Y = tg(6 —2X) umeer Bun....
1 = 3 2
) cos® (6 — 2x) ) cos? (6 —2X)
6
2) Ctg(6— 2X) 4) COSZ (6—2X)
No5 Bropas nipousBogHast y” (2) byHKIIIH y(x) = 2x° —4x° +1 UMeEET BUL. ..
1)1 3) 16
2)8 4) 24

Ne6 Yri1oBoii Koo dHLHeHT KacaTenbHOMN K rpaduky Qpyukuun ¥ =3X° +8X—4
TOuke X, =—1 paBeH ...
1) -9 3) -2
2) 6x+8 4) 2
N7 Touka ABHKETCS IPSAMONHMHEIHO 110 3akony S(t) =3t + 2t —4. Haiitn
CKOpPOCTh TOYKH B MOMEHT BpeMeHH t = 2 C.

1) 38 3) 40
2) 24 4) 34
5 BapuanT

4
Nel Ipowussoanas ¢pyukmmn Y = 19X X" pmeer Bur ...

1 x4
1)y = +4x3 - Ax%t
)Y cos® X 3) Y cost x X
2) y/ _ 4 _4X3th 4 y/ _ 4X3
c0s? X ) cos2 X
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Ne2 VcranoBute cOOTBETCTBUE MEXKIY QYHKUMAMU U UX IPOU3BOIHBIMU

Fooy _ 4 3
Df(x)=Inx+x* +4 0T () = +ax

2)f(x) =4" +4x+2 Df’(x)=16x3+f
3)f(x) =4x" +4Inx X
0 f(x)=4"In4+4

3 2
No3 Jlana ¢pyrkmus ¥ =1—4X" +12X°. Ycranosure cooTBeTCTBHE MEXKITY
IPOM3BOJAHBIMU (DYHKIIMH B COOTBETCTBYIOLIMX TOYKAX M MX 3HAYCHUSAMU

/
-1
1) y/( ) 3
2) y'(0) 70
3 »' @ 12
Ne4 ITponssoanas ¢pyukmuu Y = CtQ7X umeer Bu. ...
1) tg7x 1
3) Sin x
7 7
2) §in? 7x N ~GinT7x

No5 Bropas nipousBogHast y” (-1 byHKITUN y(x) = 3x* —2x° +4 UMeEET BUL. .

1) -18 3) 36x° —12x
2) 48 4) 24

Ne6 YrioBoit ko3hduIMEHT KacaTenbHOM K rpaduky GyHKuun Y =9 — 06X+ 2x° B

TOUKE X, =3 paBeH ...
1)6 3)5
2) —6+4x 4) -6
Ne7 Touka JBUKETCS IpsAMOIMHEHO 110 3akony S (1) = t* + 3t + 6t . Hajitu
CKOPOCTh TOYKHM B MOMEHT BpeMeHH t = 1 c.

1) 15 3) 20
2) 10 4)5
6 BapuaHT
Nel ITpou3sBoaHast pyHKIMH Y = x* sin x AMEET BUII ...
1) y' =4x%cosx 3) y' =4x*sinx—x* cosx
2) y' = 4x®sinx + x* cosx 4) y' = 4x® +cosx

No2 VcranoBute coorBeTcTBUE MEXAY (DYHKIIMSIMU U UX IPOU3BOIHBIMU

1) f (x) = 6x+ x° +5sinx [ f'(x) =6"In6—5sinx
2) f (X) = 6+ 6" +5C0sX 1 f/(x) =6+6x> +5c0sX
3) f () = 6x* + 6 —5c0sX 0 f/(x) =12x +5sinx
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2
Ne3 JTana ¢pynkius y =15X° +8X—4 . YcraHOBUTE COOTBETCTBUE MEKITY
MPOU3BOAHBIMU (DYHKIIHH B COOTBETCTBYIOIINX TOYKAX U UX 3HAYCHHUSIMH

1) -

1) »'(0)

2) ¥' (1)

3) »'(2)
Ne4 TTpoussonuas ¢pyukupn Y = IN(4 —3X) umeer Bu. ...

3
4 — 3X
4
4 —3x

[ -22
168
18

1
3)

4 —3x

4 (4-30 -2

Ne5 Bropas mpousBoHas y" (X) dynxmuun Y(X) = 3C0SX nmeer Buy. ..

1) —3C0SX
2) —3sinx

3) 3COSX
4) 3sinx

Ne6 YrnoBoit kKoappuuMEHT KacaTenbHOU K rpaduKy QyHKIUU Y = 4x* -8x+3 B

Touke X, = —2 paBeH ...

1) 8x—8
2) 35

3) -24
4) 30

V) 3 2 )
No7 Touka ABHKETCS TPAMOJIUHERHO 1o 3akony S(t) = 2t° +4t° +t. Haiitn
CKOPOCTH TOYKH B MOMEHT BpeMeHH t = 2 C.

1) 44 3) 34
2) 30 4) 41
Kpurtepuu onieHKH TecTa
3aganus bamel [Tpumeuanne
1-7 7 Kax1ip1il npaBuibHBIN OTBET 1 Oannd
MakcuManbHblid 6as 3a padoty — 7 0aJ/10B
JTaJIOHbI OTBETOB
|1 BapuanT | 2 BapuaHT | 3 BapuaHT |4 BapuaHT | 5 BapuaHT | 6 BapUaHT

Nel 3 4 1 2 3 2
No2 132 132 123 321 132 213
No3 213 321 321 321 123 231
Ne4 3 2 1 3 4 1
No5 2 1 4 3 2 1
No6 4 1 3 4 1 3
Ne7 1 3 4 1 1 4

Paznes /. MHOTOIPAaHHUKH M TeJia BpallEeHUS
OOpazoBaTenbHbIE PE3YJIbTATHI, MOJIEKAIINE TPOBEPKE (IJIEMEHTHI):
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JIP6 01, JTP6 06, JTIP6 09, JIP6 10, JIP6 11, JIPG 12, JIP6 14, TPy 01, TPy 14, TPy
15, JIPy 19.
OK 1- OK 7, TIK

«MHOTroOrpaHHUKW
1 BapuanT
Al. BriOepure BepHOE yTBEPKICHHE

a) MapajuieNenuIle]] COCTOUT U3 IIECTH TPEYTrOJIbHUKOB;

0) MPOTUBOIIOJIOKHBIE FPaHU NapajuieNieNunea UMEIOT OOITYI0 TOUKY;

B) JMAaroHajgd MapajulelIelIUIela IEePECEKAalOTCsl U TOYKOW IepeceyeHus

JETATCA MOTIOJIAM.

A2. KonnuecTBo pedep MIECTUYTOJIbHON NPU3MBI
a)l8 6)6 B)24 )12 m) 15
A3.Hanmenbliiee ynuciao rpaHei mpu3Mbl
a)3 06)4 BS 16 1)9
A4. He aBnsieTcs npaBUIbHBIM MHOTOTPAaHHUKOM
a) MpaBWIbHBIN TeTpadp; ©O) MpaBUIIbHAS MIPU3MA;
B) IPaBWJIBHBIN JJOJIEKAdIP; T) MPaBUIBHBIM OKTAdIP.
AS. Beibepure BepHOE yTBEP)KJICHUE:

a) BBINMYKJIbII MHOTOTPAHHUK HAa3bIBACTCS MPABWIBHBIM, €CJIH €r0 TpaHu
SIBJISIFOTCSl TPABWJIBHBIMU MHOTOYTOJIBHUKAMU C OJHUM U TEM K€ YHCIIOM
CTOPOH M B KaXKJIOW BEpIIMHE MHOTOIPAaHHHUKA CXOJUTCA OJHO M TO K€
qucio pedep;

0) mpaBuJIbHASL TPEYroJibHAs MUpaMuAa U MPABUIIbHBINA TETpa’Ap — 3TO OJHO
U TO XKE€;

B)IUIOIIAAh, OOKOBOM MMOBEPXHOCTH MHPAMHIBI paBHA MPOU3BEICHHIO
NepuMEeTpa OCHOBAHHUSI Ha BBICOTY.

A6. Bricora OOKOBOW TpaHU TMpaBWIBHOW NHpPaMUJIbI, TMPOBEJACHHAS U3 €€

BEPIIMHBI, HA3bIBAETCS

a) MaroHaiplo; 0) MeAMaHoOW; B) anmoQeMoil.

A’7. lnaroHaib MHOTOTPaHHUKA — 3TO OTPE30K, COCAUHSFOLINN

a) MoObIe IBE BEPIIMHBI MHOTOTPAHHHUKA;

0) 1Be BEpIIMHBI, HE IPUHAIJICKAIINE OJHOU IPaAHH;

B) JIBE€ BEPIIIMHBI, IPUHAJITICKAIUE OJHOU IPaHHU.

B8. Haiigute nuaroHanu mpsMOYTOJBHOIO NapajuIeNICIUIENd, €CIU CTOPOHBI
€ro OCHOBaHMA 3 cM, 4 cM, a BbicoTa paBHa 10 cwm.
C9. B mpaBuibHON YETBIPEXYTOJIBHOW MUPAMHUJIE CO CTOPOHOM OCHOBAHHUS 8§ M,

OOKOBasi TpaHb HAKJIOHEHA K IUIOCKOCTH OCHOBaHUA moj yrioMm 60 0

Haipure BeicOTy nupaMusbl.

2 BapuMaHT

Al. BwiGepute BepHOE yTBEPKIICHUE
a) TeTpadAp COCTOUT U3 YETHIPEX MapaIeIOrPaMMOB;
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0) OTPE30K, COEAUHSIOMNK TPOTHBOIIOIOKHBIE BEPIIMHBI NapauleICuIe/a,

Ha3bIBACTCA €0 UaroHalbIo;

B) MapajuieenuIie]] UMEET BCETO LIECTh pedep.
A2. KonnyecTBo rpaHeil MECTUYTOJIbHOU MPU3MBI

a)6; 0)8;, B)10; 1r)12; n)l6.
A3.Haumensbliee uncio pédep nmpu3Mbl

a)9; 06)8; B)7; 1)6; 1)35.
A4. He saBnsercs npaBUIbHBIM MHOTOTPAaHHUKOM

a) MPaBWIBHBIN TeTpasp; 0) NpaBUIbHBINA JOJIEKAdIP;

B) IpaBWJIbHAS MUPAMU/IA; T') MPABUIBHBIA OKTa3P.
AS. Beibepute BepHOE yTBEP)KIICHHE:

a) MPaBWJIBHBIN T0JEKa3Ip COCTOUT U3 BOCBbMU NPABUIIBHBIX TPEYTOJIbHUKOB;

0) MpaBUJILHBII TETPA3AP COCTOUT U3 BOCBMH MPABUIIBHBIX TPEYTOJIbHUKOB;
B) MPaBUJIbHBIA OKTA3/Ip COCTOUT U3 BOCBMU MPABUIIbHBIX TPEYTOJILHUKOB.

A6. Anodema — 310

a) BBICOTA MUPaMUJIbI; 0) BbICOTa OOKOBOM TpaHU MTUPaAMUIbL;

B) BBICOTa OOKOBOM I'paHM MPABUILHON ITHPAMU/IBI.
A’7. YcedeHHas nupaMua Ha3bIBA€TCS MPABUILHOM, €CITH
a) € OCHOBaHUS — IIPaBUIIbHBIC MHOTOYTOJIbHUKH;

6) OHa II0JIYYCHA CCUCHUCM HpaBHHBHOﬁ IMUpaMuIbI IINIOCKOCTLIO,

MapaJUIEIbHON OCHOBAHMIO;
B) €€ OOKOBBIE I'PaHU — MPSIMOYTOJIbHUKH.

B8. Haiinure OoxoBoe peOpo MNPaBUIBHON YETHIPEXYTOIBHOM, TUPAMUIBI, Y

KOTOpPOM CTOPOHAa OCHOBaHHS 8 M, a BbicoTa paBHa 10 M.

C9. B npAMOyronpHOM MNapaJUICIICNUIIEIE CTOPOHBI  OCHOBaHUA S M M 12 M,

a JuaroHajb Napajulesieluiea HaKIOHEHAa K IUIOCKOCTH  OCHOBAaHMS
nog yroM 30 °. Halinute BBICOTY mapasuiesenumena.
Kpurepumu oneHkn padorsl
3amanus bamnel [Ipumeuanue
Al - A7 7 Kax w1t mpaBuibHBIN OTBET 1 Oasn
B8 2 Kaxx11p1il npaBuiibHBINA OTBET 2 Oaiia
C9 3 Kaxx11p1il npaBuIIbHBIN OTBET 3 Oasuia

MakcuManbhblid 6as 3a padboty — 12 6aJioB

ITaJIOHBI OTBETOB

1 BapuanT 2 BapuaHT
Al |B 0
A2 |a 0
A3 |B a
A4 |0 B
A5 |a B
A6 | B B
A7 |6 0
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B8 | 545 V132

o 4.3 13V3

«TeJia BpalueHus»
1 Bapuant

[ToaTBEpAUTH UM ONPOBEPTHYTH CIAEAYIOIINE YTBEPKICHUS.

Al. Ilpu BpameHuM NpPSIMOYrOJIBHUKA  OKOJIO CTOPOHBI KaK OCH IOJIy4aeM
HAJTAH]IP.

A2. OTpe3kd, COCIMHSIONIME  BEPIIMHY KOHYCa C TOYKAMH  OKPY>KHOCTHU
OCHOBAaHMs HA3bIBAIOTCA OOpa3yIoIMMU KOHYcCA.

A3. OceBbIM CEUCHHUEM UWIUHApPA  SBISIETCS TPEYTOJIbHUK.

A4. Bricota nunuHapa (mpsMoro) ©OoJblie o0pa3yroliei.

AS. [Ipu BpaleHu# NOJyKpyra BOKPYT €ro AuaMeTpa Kak OCH MOJIy4aeTcs — Iap.

Pemure 3anauy:

B1. Bricota koHyca paBHa 12 M, a oOpa3yromias 13 m. Haiigure miomanb
OCEBOI'0 CEUYECHHsI KOHYCaA.

2 BapuaHT

[ToaTBEpIUTH UM ONMPOBEPTHYTH CIEIYIOIIUE YTBEPKICHUS.

Al. Ilpu BpameHnu NpsiMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT €ro KaTeTra KakK OCH
MOJIy4aeM KOHYC.

A2. OTpe3kn, COEAUHSIONIME COOTBETCTBYIOIIME TOYKH OKPYKHOCTEM KPYTOB
Ha3bIBAIOTCS OOpa3yoIMMU WJIMH/PA.

A3. OceBbIM CEYEHHEM KOHYycCa ABJISIETCSL NPSMOYTOJIbHUK.

Ad4. BeicoTa KOHyca paBHa o0Opa3yroIieH.

AS. OTpe3oK, COeIUHSIOMUNA JBE TOYKHA IIAPOBOM MOBEPXHOCTU U MPOXOASALIUN
4yepes LEHTP 1Iapa, Ha3bIBAETCS IUaMETPOM Iapa.

Pemure 3anauy:

B1. Ilnomans GOKOBOM IOBEPXHOCTM LMIMHApPAa paBHa 601 M2, a paamyc
ocHoBaHMs 5 M. Haiiaute niuHy oOpasyromiei IuiInHIpa.

Kpurepuu ouenku padorbl

3amaHus bamer ITpumeuanue
Al —AS 3) Kaxx1ip1il npaBmiibHbIN OTBET 1 Oan
B7 3 Kaxaplii mpaBuIBHBIN OTBET 3 Oasia

MaxkcumanbHbIi 6y 3a paboty — 8 0assioB

ITaJIOHbI OTBETOB

1 BapuaHT 2 BapuaHT
Al | na a
A2 | na a
A3 | na HET
A4 | Her HET
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A5 | na Ja
Bl |60 m? 6 M

«O0BbeMBbI»
1 Bapuant
Al. Kakas popmyna ucmons3yeTcs mjis BBIYUCICHHUS o0beMa mpu3Mbl, rae R —
paguyc ocHoBaHus, H — BbICcOTA.

2
a) %SMH 0) AR°H B) S,,H r) %H(S+Sl +4ss, |

A2. ITnomazas rpanu Kyba paBHa 16 cM . Beraucinre ero o0beM.

a) 24 cm?® 0) 48 cm?® B) 56 cm? r) 64 cm*

A3. Haitnute 00bEM LIMIIMHpPA C BBICOTOM, paBHOM 3 CM M IMaMETPOM OCHOBAHMS
6 cm.

a) 27m cm® 0) 91 cm® B) 36m cm® r) 187 cm®

B1. OcHoBaHue NpsiMOl NPHU3MBI - MOPSIMOYTOJBHBIA TPEYTrOJIBHUK C KaTETOM
5 cm u runoreny3oil 13 cm. Beicota mpusmbel paBHa 10 cm. Haiinure
00BEM TIPU3MBI.

B2. [unuaap oOpa3oBaH BpallleHUEM MPSIMOYTOJbHUKA C JAHAroHaldbl0 5 cM
BOKPYr CTOpOHBI JiuHOW 3 cm. Haiinure oO0BEM HMIMHApA W IUIOMIATH
MOJIHOW €ro MOBEPXHOCTH.

2 BapuaHT
Al. O6beM nupamMuibl onpeaessiercs no hopmyne, rae S, ., - IWIOMAAb
ocHoBaHus, H — BbicoTa, R — panuyc.
a) %SMH 0) %ﬂRZH B) S,q,H r) %,,RZH

A2. N3mepeHus npsaMoyroJibHOTO napajuieNielnunena paBHbl 2 ¢cM, 3 CM U 5 cM.
Boruucnure ero oonem.

a) 30 cm3 0) 15cm? B) 20 cMm 2 r)25cm?
A3. Bricora konyca 3 cm, oOpasyromas 5 cMm. Haiiaure ero oobem.
a) 271 cm® 0) 9n cm® B) 1671 cm® r) 187 cm®

B1. 13 Bepmmnasl B xBagpara ABCD co cropoHOoii 6 cM K €ro MmioCKOCTH
npoBenéH nepnenaukysip BK. Haiinute o0bémM mupamunbl, ecnu AK =10 cwm.
B2. [IpssAMOYTONBHBIA TPEYTOJBHUK C TUIOTEHY30M 13 cM BpalaeTcss BOKPYT
ocH, cojepxamieil kater  nuuHOM 5 cM.  Haligute 00BEM MONIy4eHHOTO
KOHyCa M IUIOIIAJb €r0 IOJHON IOBEPXHOCTH.

Kputepumn onenku padorsl (MakcuManbHbIi 6amt 3a padoty — 11 6ajioB)

3amaHus baser ITpumeyanue
Al 1 Kaxx11p1il mpaBuiibHbIN OTBET 1 Oann
A2-A3 4 Kaxx11p1i1 npaBmIbHBIN OTBET 2 Oasa
B1-B2 6 Kaxaplii mpaBMIIBHBIN OTBET 3 Oasia
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ITAaJOHBI K OTBETAM

1 BapuaHT 2 BapMaHT
Al |B a
A2 |6 a
A3 |a B
B1 | 300 cm® 96 cm®
B2 M CM3 5—00 T CMS

Pasznen 8. [lepBooOpa3Hasi pyHKUMH, ee IPUMEHEHHE
OO0pazoBaTenbHbIE PE3YJIbTATHI, MOJJICKAIINE TPOBEPKE (ITIEMEHTHI):
JP6 01, IP6 04, [1P6 06, IP6 14, 1Py 08, APy 09, 1Py 10.

OK 1-OK 7, TIK

No2

Ne3

Ne4

Tect nmo reme: «MMHTEerpupoBanue GyHKUu»

1 Bapuant
MHOXeCTBO BCeX MEPBOOOPasHBIX PYHKIMUH Y = 2X HMeEeT BUJ ...
1) x> +C 2) 2x>+C  3) x? 4) 2

2

3
OrnpeneneHHbI HHTErpal j4x dx PaBEH ...
1

BBeante orBeT

[Tnomans kpuBOIMHEIHOM Tpaneuu D onpenenseTcss UHTErpajIoM ...

1) j‘(\/;-i-l)dx 3) j.\/;dx
2) j(&u)dx 4) i(&ﬂ)dx

Hcnons3ys CBOWCTBO OMPEICIEHHOTO MHTErpaa, UHTErpas

T

2
_[(X COSX +95iNX)dX yoxmo mpuBecTH K BUY ...
0

T

3) (xcosx +9sinx)dx

1)

=

2
xcosxdx+j93in xdx
Vs

4

T

v

4)

Ol N[N NN —— O

2
2 _ xcosxdx + 9jsin xadx
2) 9I(xcosx+smx)dx 0
0
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Ne5  CkopocTh MaTepuanbHONW TOUKH, IBHKYLIEHCS IPSIMOJIMHEWHO, paBHA
V(t) = 2t + 3. Torna nyts, npoiieHHbIi TouKoii 3a Bpems t =2 o Hayana
JIBVKEHUS, PABEH ...

1) 14 2)7 3) 10 4) 4

Neb ey j f (x) = -5¢ctgx+ C | torna gpynxmus f (X) pasHa. ..
3)
1) Stgx 2 sintsx D Tsintx 4 Sin? x
2 BapHMaHT

Nel  MuoxectBO Beex neppoobpasHbIX GyHKuHH Y =—3" uMeer BU ...

A 2) -

) In3 i_i_c) In3 4)—3 In3
In3

2

2
Ne2  Omnpepenennslii uaTErpan J.(Z +3x°)dx paBeH ...
0

BBeante orBeT

Ne3 [Inomane kpuBoIMHEHHOM Tpanenuu D onpenensercs UHTErpaioM ...

Y4k
5 1
g x4 1y [ +4)dx 3) | (x* +4)dx
\I ° '°
9 1
é 2) j(xz +4)dX 4) .deX

. . 0

1] 1 x"

6

o 2 X
Ned4  Hcmonb3yst CBOMCTBO OIPECIEHHOTO0 WHTErpajia, WHTerpal J-(X +3e”)dx
2

MOJKHO IIPUBCCTHU K BUAY ...

4 6 6 6
1) Ixzdx+.[3exdx 3) .fxzdx+3jexdx
2 4 2 2
6 2
2 X X
2) 3£(x +e*)dx 2 !(x2 +3e)dx

Ne5  Ckopoctb MaTepranbHON TOYKH, IBUKYIIEUCS TPSAMOJIMHENHO, paBHA

2 y y .
V(t) =2t +1° . Torma nyts, npoiineHHbIi TOUKOI 3a MEPBYIO CEKYH/LY,
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PaBEH ...

1 1
1— 2—
1) 3 2) 3 3)2 4) 3
N6 oo _[ f(x)=2"+C, rorna dpynxuus f(X)pasna. ..
1) —2*In2 2) 2" 32 4) 2¥In2
3 BapuaHT
Nel  MmuosecTBo Beex nepBooOpasHbIX GyHKIUM Y =5" nmeer Bup ...
X X 5X
1) 5%In5 2) In5 3)In5+C 4)_In5+c
4
1.3
Ne2  Onpenenennslii maTerpan J.EX dX pagexn ...
2
X2
1) 5 2) 32 3) 18 4) 30
Ne3  [Inomane kpuBoIMHENHHON Tpaneuuu D onpenensercs HHTErpaioM ...
Wk
1) L
o 9 3) [ (Vx-2)dx
——— s m [CC Sl S
0/4 ] 'X 7! 4
P 2) 4) J-(\/; —2)dx
9 0
[ (x-2)dx
0
Ne4  Hcnons3ys CBOWCTBO ONPENIEIIEHHOTO MHTETpaa, WHTETpal
5
7T—x+ dx
_!( o 4) MO>KHO ITPUBECTH K BHIY ...
° 2 dx ; 2 6dx
1) JV?—de—I—GI— 3) I\/7—xdx+j—
. > X+4 . s X+4

x+4 x+4

2) GI(\/7—x+ L )dX 4) "‘(\/7—)64— © )dx

Ne5  CkopocTh MaTepuanbHON TOUKH, NIBUKYILEHCS TPSIMOJIMHENHO, paBHA
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v(t) =1+3t. Torxa IIyTh, IPOMIEHHBI Toukol 3a BpeMst { =3 or Hauana
JBUKEHHUS], PABEH ...

1) 10 2) 16,5 3) 14,5 4) 12
2
Nog Ecmu _[ f(x)= " +C | rorma dynkums f(X) pasua...
2
1)1 2) 2x 3) 2Inx 4~z
4 BapuaHT

No] MHOXECTBO Bcex mepBooOpa3HbiX GyHKIUH Y = 3 MMeeT Bul ...
1 9 3 3
-—+C -— -—+C - —
1) X2 2) x4 3) 2y 2 4 2y?

1
N2 Onpenenennsliii unTerpan I(ZX +4x°)dx paBeH ...
0

BBenute oTBeT

Ne3 [Inomane kpuBoIMHEHHOM Tpamnenuu D onpenensercs UHTErpaioM ...
Y In3

1) jlnxdx 3) _[Inxdx
0 0

n3 F-==-=-- ; 2
1

Hcnonb3ys CBOMCTBO ONPEEIIEHHOTO MHTErpana, MHTETpaj
Ned4 7
5
!(ZX " cod X)dx MOJKHO TIPUBECTH K BHIY ...
2 6 7
1 - dx
—(2x° - )dx 2x°dx —
1) 2 3) 2
’ COS” X . % COS” X
7 5 7
- dx
2) ZI(XS ————)dx 2) 2jx5dx— :
2 COs” X . % COS” X

Ne5  Ckopoctb MaTepranbHON TOYKH, IBUKYIIEUCS TPSAMOJIMHENHO, paBHA
V(t) =3+ 6t . Torna myTs, npoiiaeHHbI TOUKOI 32 BTOPYIO CEKYH/IY, PABEH

1) 12 2) 15 3) 20 4) 13
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Neb ey j f (X) = 4tgx+C | torna pynxmus f (X) paHa...

1 4 4
L) Cos? ax 2) Actgx %)~ Cos? x 4 Cos? x
S BapuanT
Nel
MHOXeCTBO BceX MepBoOOpasHbIX PyHKIUU Y = sin? y AMeeT BUL ...
1) 3ctgx+C 2) —3ctgx+C 3) 3tgx 4) — 3ctgx
61 ,
Ne2  Onpenenennblii nHTErpan IEX dX pagen ...
0
X3
2) —
1) 6 6 3) 16 4) 36
Ne3  [Inomane kpuBOIMHENHHON Tpaneuuu D onpenensercs HHTErpaioM ...
¥
1 1
perl 1) [(* +1)dx 3) [ (x° +1)dx
0 -1
2 :} 2 0
3 3
+1)dx
e I 2)!)‘()6 +hdx  4) _jl(x )
Ne4  Hcnons3ys CBOWCTBO ONPENIEIIEHHOTO MHTETpaa, WHTETpal

Ho
I(COSX +2sin” X)dX mosxHO mpHBecTH K BUAY ...
0

0 Vg T
1) [ (cosx+2sin‘ x)dx 3) jcosxdx+ stin4 xdx
g 0 0

2) ZJ' (cosx + 2sin® x)dx
0

O =N N

2) cosxdx+j25in4 xdx

2
Ne5  CkopocTh MaTepranbHOM TOYKH, IBHUXKYILEWCS TPIMOIMHENHO, paBHA

2 g y y
V(t) =t° + 4t Torza myts, npoiineHHsIH ToUKOl 3a Bpemst t =3 or Havana
JIBUKEHUS], PABEH . ..

1) 27 2) 21 3) 25 4) 30

Neb6
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No2

Ne3

Ne4d

No5

Ecnm I f(X) =InXx+C, torna pynxmus f(X)papna...

1
1) Inx 2) % 3) X 4) x°
6 BapuanT
MHOeCTBO BCeX MEPBOOOPasHBIX PyHKIMU Y =2COSX wMMeeT BUL ...
1) 2sinx+C 2) —2sinXx 3) sinx 4) —2sinx+C

Onpe/eneHHbli HHTErpal _[(4X3 +2x—1)dX  papen ...
0

BBenute oTBeT

HJ'IOHIaI[I) KpI/IBOJII/IHGI/IHOI/I Tpalcunuu D OHpGI[eHHeTCH I/IHTGI‘paJIOM

; 1)j(9 x* 3)j(9 x?)dx

; 2) Ixzdx 2 j(g—xz)dx
4 J

3[ 0 \3 "

Vcnonb3ys CBOMCTBO ONpENEIEHHOrO HHTErpaa, HHTErpal _[(4X —8cosx)dx
0

MOJKHO IIPUBCCTHU K BUAOY ...

0 E T

1) I(4x—8cosx)dx j _[ 8cosxdx
777[ %
4| (x-2 d 0

) J).(X cosx)dx 4) _[(4x+8cosx)dx

CkopocTh MaTepUaIbHON TOUKH, IBUKYILEICS MIPSIMOJIUHEWHO, paBHA

2 . . .
V(t) =3+1t°. Toraa myTs, IpoiiCHHBIH TOUKOH 3a MATYIO CEKYH/LY, PABEH ...

1
1) 53 2) 41 3) 233 4) 12

N6 e I f(x) =5cosx+C | rorna pynkmus f(X)pasna...

1) 5sinx 2) —5sinx 3) 5cosx 4) —5C0SX
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Kpurepuu oueHku recra

3amanus baniael [Ipumeuanue
1,3,4,6,7 5 Kaxxplii mpaBuiibHBIN OTBET 1 Oasi
2,5 4 Kaxxplii mpaBuiIbHBIN OTBET 2 Oasia

MakcuManbHblid 0asi 3a padoty — 9 0aslI0B

ITaJIOHbI OTBETOB

| BapuanT | 2 BapuaHT | 3 BapuaHT |4 BapuaHT | 5 BapuaHT | 6 BapUaHT
Nel 1 1 3 3 2 1
Ne2 15 12 4 2 4 1
Ne3 4 3 1 4 3 1
Ne4 4 3 1 1 3 2
Ne5 3 2 2 1 1 3
Ne6 4 1 2 1 1 1
Ne7 4 4 4 4 2 2

Pazgen 9. Crenenn u kopuu. CrenenHass pyHkuus
OO0pazoBaTesbHbIC PE3YJIbTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
JP6 1, AP6 2, IP6 3, JIP6 5, JIPG 6, JIPG 14.

APy 1, IPy 5, [iPy 6, iPy 7, Py 8, /IPy 18, JIPy 19.
OK 01 - OK 05, OK 07, IIK

[Ipn pemennn 3amanuii 1-4 3anuuWTe NTPABWIBHBIA OTBET W3 YETHIPEX
IIPEIOKEHHBIX.

1. (1 6amr) Mexnay kKakuMu JByMsI HaTypajIbHBIMHU YHCIAMU HAXOJUTCS
ancno /19?

A)19u20;b)2u3;B)18u19;1)3 u4.

2. (1 6amn) Onpenenure KOpeHb ypaBHeHUs X°=125

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

3. (1 6amr) Pacmonoxute B IOpSIKE BO3PACTAHMS YnCa: 2; i/?, V17
A)2; {5, V17, B) 2; V17; /5; B) V/5; 2, V17, 1) Y17; 2; V5.

4. (1 6amn) YMHOXKas ynciia ¢ OAMHAKOBBIM OCHOBAaHUEM, UX CTEICHH. . .7
A) ymnHoxaeMm; b) nenum; B) cknansiBaem; I') oTHUMaeM.

[Ipu BBITIOTHEHNH 3aAaHUI S5-8 3ANMILNTE X0 PEIIECHUS U MOJyYEHHBIN OTBET.
5,58, .29
a ) . a b)

048

5. (2 6anna) HaliguTe 3HaueHUE BbIpAKEHUS npu a=7.

(VIZ+/B)’

Ny 10++96

6. (2 6anna) Halinute 3HaueHNE BHIPAXKEHUS T :
7. (2 6amra) Paccrosaue oT HaOMrOaTeNs, HAXOAMIErocs Ha HEOOBIION
BbICOTE N KujaoOMeTpoB Haa 3eMy€i, 10 HaOI0AaeMOW WM JIMHHHA TOPU30HTA

37




BBIYHUCTIsIETCS TIO (hopMyIie [=~ ZRh, riae R=6400 km — paguyc 3emnu. C kakou
BBICOTHI TOPU3OHT BHUJEH Ha paccTosHuu 48 kuiaomeTpoB? OTBET BbIpa3uTe B
KWJIOMETpAX.

8. (2 6anna) Pemure ypaBHeHue V —32—x=12.

HpI/I BBIITIOJIHCHUM  3a1aHH 9 szanumure XO0n, 000CHOBaHHE PCIICHUA U

MIOJTyYEHHBIH OTBET.
Ly =+x
9. (3 6aya) Pemure rpaduuecku cucteMy ypaBHEHHI: {y VX
y=x

OTaJllOHBI OTBETOB:

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

OrtBer b r B B 49 2 0,18 36 | (1;1)

Pa3nen 10. [loka3zaresbHas pyHKIus
OO6pa3zoBartesbHbIC PE3YJbTAThI, OAJICKAIINE POBEPKE (JIIEMEHTHI):
JAPo6 1, JIP6 2, IP6 3, /IPG 4, JIP6 5, /1P6 6, /IPO 14.

APy 1, IPy 5, [Py 6, Py 7, JIPy 8, /IPy 18, JIPy 19.
OK 01 - OK 05, OK 07, IIK

[Ipu pewenun 3agaHuii 1-4 3anumMTe NOpPaBWIBHBIA OTBET W3 YETHIPEX
IIPEIOKEHHBIX.

1. (1 6amn) [Ipu xakom 3HaAYeHUH a PYHKIUs y=a* ObIBaE€T Ha BCceW oOyacTu
onpeaeaeHus?

A)a==; B) a=8,25; B) a=: I') a=V/3.
2. (1 6amn) Ha pucynke u3o0paxén rpaduk ¢pyukiuu Buaa f(x)=a*. Haiigure

3nauenue f(2).
YA

::ur"

fix)y=a"

T
_—

(J' 1 X
A) 25.; b) 5; B) 32; I') HeT BepHOTro OTBETA.
3. (1 6amr) Oynkius 3anana GopmMyIno: f(X):(%)x . Uemy paBHo f(-2)?
A)-: B)-4;B) 4 1) V2.

1 x—13
= =3.
4. (1 6amn) Kopenb ypaBHeHUS (9) ?
A)12,5;b)13;B) 14;T') 15.
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[Ipu BBIMOTHEHNUM 33IaHUHN S5-8 3aMUIINTE XOJ PEUICHUS U MOJYYEHHbIA OTBET.
5. (2 6amna) Haiigure kopeHb ypaBHeHHUs 3¥72-5*3%=12
6. (2 6amna) CKOJIBKO LENbIX PEICHUN HMEET HEpaBeHCTBO 1<7%1<49?
— 25—8)7 _x2
7. (2 6anna) Hailiiure TOUuky MakcuMyMa (pyHKIIHH Y :
8. (2 Obamma) B xome pacmaza paadoaKTUBHOIO M30TONA €ro Macca

_ —t/T
m(t) =mgy-2"""",
YMEHBILAETCS 110 3aKOHY re Mo — HadalbHas Macca M30TOIa,

t — Bpewmsi, mpoluenee oT HaYaJIbHOIO MOMEHTa, | — mepuo noiypacnaia. B
HayaJbHBIH MOMEHT BpeMeHM macca u3otomna 184 mr. Ilepuos ero momypacmnana

coctaBiisier 7 muH. Haiinure, yepe3 CKOJIbKO MUHYT Macca M30Tola OyJeT paBHa
23 MT.

HpI/I BBIIIOJIHCHUM  3aJ1aHM 9 szanumure XOon4, 000CHOBaHHE PCIICHUA H
HOJIY‘-ICHHBIIZ OTBCT.

—2x=0
9. (3 6amna) Pemute rpaduyuecku cucteMy ypaBHEHUI: Y . Zf 0
DTajlo0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJIaHUs
OtBeT B A B A 1 2 -4 21 (2; 4)

Pa3nen 11 Jlorapugmbl

OO0pazoBaTeNbHbIC PE3YNIbTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
JAP6 01, AP6 02, IP6 03, IPG 04, IP6 06, /1P6 14, /1Py 06, 1Py 07.
OK 1-OK 5, OK 7, TIK

1 BapuanT
1 2 5 1

Al. Berumcnuts 53 -53 —44 144
a) 20 6)9 B) 1 r) 0.1

1
A2. Beruemurs 270 —13° +32-3/4
a) 4 6) 5 B) 6 r) 11

A3. Beruaucimuts log,12 +log, 6 —log,18
a) 4 0) 16 B) 2 r) 78

A4. Boruncnuts log,, 16
a) 6 0) 2/3 B) 4 r) 1/3

39




A5. Pemmuts ypaBrenune 3 =9
a) 071 6) 2 B) 3

A6. Permuts, ypasuenue 10g,(3+x)=5
a) 1027 6) 1021 B) 1

A7. Pemmnth ypaBHeHue 324 —4x =4
a) -10 0) 10 B) 21

log,, 4-2
B1. Bpruucaurp 139

B2. Beruucnuts 2195+ % lgl6

Cl. Peumrts ypaBuenue log,(Xx—3)—log,(x—6)=1

2 BapuMaHT
3 1 5 1
Al. Beruncnuts 84 -84 —24 ;24
1 3
A2. Berancnts 92 —0,5° + 32
/16
a) 295 6) 3,5 B) 4

A3. Beraucnuts log,8—log, 2+ log,9
a) 36 0) 6 B) 2

A4. Boruucnuts logg, 3
a) 1/4 0) 4 B) -4

A5. Pemmuts ypapHenue 2°° =8
a) 4 6)0 8) 6

A6. Pemuts ypasuenue 109, (1+ X) =8
a) 3 6) 63 B) 257

A7. Pemuts ypaBHeHue 34X +4 =—4
a) -17 6) 17 8) -15

|
B1. Boruncimre 231092°

B2. Boruuciuts 3195+ % lg512

r) 1

r) 622

r)-21

r) 61

r) 4,5

r) 15

r)9

r)7

r) 255

r) 15
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Cl. Pemmts ypaBuenue log,(4x+3)—1log,(9—-2x)=0

3 BapuaHT
5 1 7 1

Al. Borupenuts 156 -156 —136 :136
a) 2 0) 28 B) 15/13

1
A2. Beranciuts 162 —2° + \/\/1_6

a) 8 0)7 B) 4

A3. Beraucimuts log, 6 +log,3—-1og,9
a)3 6)0 B) 1

A4. Beruucauts log, 32
a) 10 0) 2 B) 0,4

A5. Pemmuts ypaHernue 4° =16
a) 7 6) -3 B) -1

A6. Pemus ypasuenue 10gg(5+X)=3
a) 211 6) 221 B) 724

A7. Pemuth ypaBHeHHE +/3X+1=4
a) 1 6) 17/3 B) 5

B1. Beruucaurs 10'9°7

B2. BbuuciuTh %|ng5+ 4Ig@

C1. Pemmnts ypaBHEHHE |0gJ§(X -2)— IOgV,§ X=-2

4 BapuaHT
9 2 6 4

Al. Borapcmuts 87 187 —35 .35
a)5 0) -1 B) 1

1

0
A2. Boraucnuts 252 —(%j + %(‘/8_1
a)5 0) 6 B) 7

A3. Beraucnuts log,8—log, 2+ log, 6,25
a)0 0) 12,25 B) 25

r) 1,1

r) 6

r)2

r) 2,5

r)9

r) 8/3

r)2

r)2
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A4. Beranciuts log, 27
a) 2/3 0) 1,5

A5. Pemmuts ypaBHenue 5 =125

a) 24 6) 26

A6. Pemuts ypasuenue 109,(9+x)=4

a) 72 6) 90

A7. Pemnth ypaBHeHHE J/2X +8 =—1

a) -6,5 0) 3,5

log, 6-1
B1. Beruuciaurp 5°%

B2. Beruucnuts 3195+ % lg 64

B) 6 r)2
B) 4 r)2
B) 55 r) 73
B) -3,5 r)-4,5

C1. Pemuts ypaBuenue log,(x—5)+log,(x+2)=3

Kpurepumu oneHkn padorsl

3amanus bamnbl [Ipumeuanue
Al - A7 7 Kaxxaplit mpaBuiibHBIN OTBET 1 Oasn
Bl - B2 4 Kaxx11p1i1 npaBuiIbHBIN OTBET 2 Oaiuia
Cl 3 Kaxx1ip1i1 npaBuiibHBIN OTBET 3 Oaiuia

MakcuManbHblid 60as 3a padboty — 14 6aJioB

JTAJIOHBI OTBETOB

1 BapuaHT 2 BapHaHT 3 BapHaHT 4 BapuaHT
Al |B r a S
A2 |a a B a
A3 |B 0 B T
A4 |0 r T 0
AS |T B 3 B
A6 |0 r a a
A7 |a a B r
Bl |4/169 72 5000 1,2
B2 |2 3 2 3
Cl |7 1 3 6

Paznen 12. MHo:kecTBa. Jj1eMeHThI Teopuu rpagos
OO0pazoBaTebHbIC PE3YIBTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):

JIP6 1, JIPG 2.

APy 1, JIPy 2, JIPy 3.
OK 01 - OK 07
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[lpu pemiennn 3amanuii 1-4 3anummTe TPABWIBHBIA OTBET U3 YETHIPEX
PEI0KCHHBIX.
1. (1 6amn) Kakas onepanus n3o0paxkeHa Ha kpyrax Ditnepa?

Q.

A)E=4AuB;bB)E=4nB;B)E=4\5T) E=A-B.

2. (1 6amr) Kakoii rpad npencraBieH?

A) nonnsiil; b) Henonwelil; B) JIEPEBO; I') HysneBo#.

3. (1 6amn) [TaTepo pabounX BCTPETHINCH IIPH BHICAJIKE IIBETOB B KITyMOBI.
CKOJIBKO BCEro ObLIO CIIETaHO PYKOTOXKATHIMA

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

4. (1 6amr) Onpeaenure cTeneHb BepIMHbI B:
A

E F

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

[Ipy BBINONHEHUW 3aJaHU 5-8 3aNMUIINTE XOJ PELICHHUS U TOJYYEHHBIN
OTBET.

5.(2 6amna) 1. Jaunbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummre u n306pasurte rpaduuecku HoBoe MHOXeCTBO E: a) £= AU B ; 0)
E=AnE.

6. (2 6ayna) KonuHbl Apy3bsi 3aHUMAIOTCSI KAKUM-HUOY1b BUIIOM criopTa. 14
U3 HUX yBIieKatoTcs yroosioM, a 10 — O6ackerbosioM. M TOIBKO ABOE YBIEKAIOTCS
¥ TEM U IpYyruM BUAOM cniopta. CKoabKo npy3en y Tomn?»

7. (2 6anna) Ha pucynke — cxema J0por, CBSI3bIBAIOIIMX TOPOJICKHE MapKu
A, b, B, I', JI, E. Ilo kaxaoi I0pore MOXHO JIBHUIaTbCS TOJHKO B OJHOM
HaIlpaBJICHUH, YKa3aHHOM CTpPeNKoi. CKOJIbKO CYIIECTBYET PA3JIMUHbBIX MyTEH W3
napka A B napk E?

8. (2 Gamma) MoxHO 5 HapuUCOBaTh M300PAKEHHBIM HAa PUCYHKE Tpad He
OTpBIBask KapaHJaIl OT OyMaru 1 MpoBOAs Kaxa0€ pedpo pOBHO OJIMH pa3?
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[Ipn BBImMoOMHEHWM 3amaHus 9 3amumuUTe XOJ, O0OOCHOBAaHWE PEIICHHUS U
MTOJTyYECHHBINA OTBET.

9. (3 6amna) IlepByro WM BTOPYIO KOHTPOJBHBIE PabOTHI MO MaTEMaTHKE
YCHEIIHO Hanucanu 33 KypcaHTa, MepBYIO WIH TPETbio — 31 KypcaHT, BTOPYIO HIIU
TpeTbio — 32 Kypcanta. He MeHee ABYX KOHTPOJIBHBIX paOOT BbIMOJHUIM 20
KypcaHToB. CKOJIbKO KYpPCAHTOB YCIICIIHO PEHIMJIA TOJBKO OJHY KOHTPOJHHYIO
paboty?

OTaJllOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHusd
OtBer B b 10 r - 22 8 HET 18

Pazgea 13. Ji1eMeHTbI KOMOMHATOPUKH, CTATUCTUKU M TEOPUH BEPOSATHOCTEH
OOpazoBaTenbHbIE Pe3yNbTaThl, MOAJIEKAIINE TIPOBEPKE (3JIEMEHTBI):

JAP6 07, AP6 08, IPO 14, 1Py 04, 1Py 12, 1Py 13, 1Py 18, IPy 19.

OK 0I- OK 5, OK 7, IIK

«JJ1eMeHTbI KOMOUHATOPUKI
1 BapuanT

5 2
A+ Gy

4
2) CKOJIbKO pa3IUYHBIX MTEPECTAHOBOK MOYKHO COCTaBUTh M3 OYKB CJI0Ba
«MOPJSIK»?
3) Pacniucanue Ha MOHEACIBHUK JIJIsl IEPBOTO Kypca COCTOUT U3 4 map.

OnpeaenuTs YUCI0 BapUaHTOB paciucaHus pu BeIOOpe U3 12 auciumiux?
4) CKoJBKO CYIIECTBYET CIOCOOOB BBIOOPA TPEX KYPCAHTOB U3 BOCHMU?

1) Berunciuts:

2 BapMaHT

Co+ 4

P, 3
2) B rpynme 25 kypcanToB. CKOJIBKUMHU CITOCOOAMU MOTYT OBITH BEIOPAHBI
CTapIlINHa U €ro 3aMeCTUTEIIb?
3) CKOJIBKO CYIIECTBYET CIIOCOOOB BHIOOpA YETHIPEX CTYACHUYECKUX OUJICTOB U3
ceMu?
4) CKOJBKO CYIIIECTBYET CIIOCOOOB PACCTAHOBKHU 8 KYPCAHTOB B IIEPEHTY I10
OJIHOMY?

1) Berunciuts:
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3 BapuaHT
2 3
1) Beruncnurs: Grd
6
2) B copeBHOBaHUSX yUUJIUIIIA 11O OETY y4acTBYIOT 15 KypCcaHTOB, TpO€ U3 HUX
3aiimyT 1, 2, 3 MecTo. CKOJIBKO CYIIECTBYET PA3IMYHBIX BAPUAHTOB MOITYUEHUS
MPU30BBIX MECT?
3) CkoapKuMU criocobaMu MOXHO BbIOpaTh 4 potorpaduu uz 9?
4) CKoJIbKHMH CITOCOOaMH MOKHO COCTaBUTh CITUCOK Ha BbLIAYy (POPMEHHOTO

OOMYHIUPOBaHUA 7 KypcaHTam?

4 BapuaHT

AL +C

1) Beruucouts: ———>
4

2) CKOJIbKUMHU CTIOCO0aMU MOKHO PacCTaBUTh Ha MOJIKE 6 Pa3IUYHBIX YYCOHUKOB?

3) CxoyibKuMHU crioco0aMu MO>KHO BBIOPATh TPEX KYpPCAaHTOB Ha TPU Pa3INUHbIC

JOJIDKHOCTHU 13 BOCBbMH KaH,Z[H,HaTOB?

4) B rpynne 24 kypcanta. CKOJIbKMMH CHOCOOaMU MOTYT OBITh BBIOpaHBI 2

KypcaHTa B Hapsii?

5 BapuanT

4 3

45 + G
5

2) B rpynne 24 kypcanta. CKOJIbBKUMHU CIOCOOAMU MOTYT OBITh BEIOpaHBI 2
KypcaHTa B Hapsi/i: OAWH Ha BEPTYLIKY, IPYroil Ha KaMOy3?
3) CKOJBKO pa3IMuHbIX EPECTAHOBOK MOKHO COCTABUThH OYKB CIIOBa
«PYJIEBON»?
4) CkoapKuMH criocobamu U3 7-u pa3aIudHbIX TETPajeii MOKHO BbIOpaTh 37

1) Beruncnuts:

6 BapuaHT

2 4

Cs + 45
P, 3

2) 3a xopomryro ydedy u oTiamdHoe nopeAacHue 10-u KypcaHTaM TpyIIbl ObLUIH
BbI/IaHbI 6 OUJIETOB B pa3iuuHble TeaTpbl ropoaa. CKOJIbKUMHU CIIOCOOaMHU OHU
MOTYT OBITh pacnpeieiaeHbl?
3) CkoJIbKO CYIIECTBYET CIIOCOOOB BHIOOpA MATH KYPCAHTOB 1Jisi yOOpKHU
TEPPUTOPHUH U3 TPYIIIHI B 28 4eIOBEK?

1) Berunciuts:

4) CkonabKUMH CIOCOOaMH MOKHO paccajiTh 3a CTOJOM 5 KypCaHTOB MO 5

MecTam?
Kpurepumu onenkn padorsl
3amanus bamnel [Tpumeuanue
1-4 8 Kaxxiplii mpaBuIbHBIN OTBET 2 Oajia
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MaxkcumanbHbIit 61 3a padboTy — 8 Gamios

ITaJIOHBI OTBETOB

| BapuanT | 2 BapuaHT | 3 BapuaHT | 4 BapuaHT | 5 BapuaHT | 6 BapuaHT
1 |30,25 212 0,0625 93 14& 243
3 6 6 3
2 1120 600 2730 720 552 151200
3 | 11880 35 126 336 5040 98280
4 |56 40320 5040 2176 35 120

« DJIeMEeHTBI TEOPUM BEPOSITHOCTEH U MATEMATUYECKON CTATUCTUKI»
1 BapuanT
Nel U3 25 yyammxcs B kmacce 20 caemanu mpuBuMBKU. Haymady BBIOMparOT
y4eHHKa. BeposATHOCTh, YTO BBIOpaiM ydeHHKa, KOTOPOMY ObLIa clejaHa
MIPUBHBKA, PaBHA. ..

1)0,5 2) 0,2 3) 0,08 4)0,8
Ne2 U3 80 mpoduHaHCHPOBAHHBIX MPOEKTOB OaHK MOJy4HJ MpUObBLIL OT 70.

OTHOCHTENbHAS YaCTOTa MOJTyYEHHUs MPUOBLIN OT MPOEKTA paBHA. ..

1)0,3 2) 0,125 3) 0,875 4) 0,7
Ne3  3akon pacnpenenieHus Cly4yalHOW BEJIMYHMHBI 3a7aH X 1 2 4

B BUjie Tabnuibl. Torma BeposTHOCTH P; paBHa... P p, | 0.2 03

1)0,5 2) 0,2 3)0,3 4) 1
Ne4  Yemy paBHO MaTEMaTUUYECKOE OKUIAHUE X | 3 5 6

JTVCKPETHOW CIIy4aillHOM BEJIMYMHBI, 38/ TAaHHOMN P |03|02)05

3aKOHOM pacIpeiesICHus:

1)1 2) 14 3)4,9 4) 4,5
No5 Ecnu  marematmdyeckoe — oxkujaaHue — kBajapara | X | -1 0 3

CIy4YallHOM  BEJMYMHBI,  3aJaHHOM  3akoHoM | P | 0,1 | 0,2 | 0,7

pacmpenencuuss pasHo M (X?)=6,4, Torma

JUCIIEPCHS] paBHA. ..

1)2 2) 3,4 3)2,4 4) 1,7
Ne6 BeposTHOCTH COBMECTHOTO MOSIBICHHUS IBYX HE3aBUCUMBIX COObITHI A 1 B,

BEPOSITHOCTU KOTOPHIX paBHBI cooTBeTcTBeHHO P(A) = 0,55 u P(B) = 0,2,

paBHa...

1) 0,375 2) 0,35 3) 0,011 4) 0,11
Ne7 BepoATHOCTH MOSIBJICHHSI OJHOTO U3 JBYX HECOBMECTHBIX cOObITMH A u B

(6e3pa3nMuHO KaKoro), BEPOSITHOCTA KOTOPHIX COOTBETCTBEHHO P(A) = 0,3

P(B) =0,28 paBHa...

1) 0,084 2) 0,58 3)0,3 4) 0,02

2 BapuaHT

Nel B kopobke 2 cuHuX M 3 KenTbix KyOuWKoB. PeOeHok ciyuyaliHbIM 0Opa3zom

oeper oauH KyOuK. BeposTHOCTH TOro, 4To KYyOHMK OKaKETCSI >KENITHIM,
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No2

Ne3

Neq

No5

Neb

No7

Ne2

Ne3

Neq

paBHa...

10,4 2) 0,6 3)0,1 4)1
Ha xaxpapsie 200 BBI30BOB MOXKAPHBIX MNPUXOAUTCS 10 JIOXXHBIX BBI3OBOB.
OTHOCHUTENBHAS YaCTOTA JIOKHBIX BHI30OBOB PaBHA. ..

1) 0,95 2)0,1 3)0,5 4) 0,05
3aKOH pacnpeieseHus CIy4aiiHOW BEIUYUHBI 3a]1aH X 1 2 4
B BUJIe TaOnuibl. Toraa BepoaTHOCTh P, paBHA... P 106 p, |03
10,1 2) 0,6 3)0,3 4) 1
Yemy paBHO MaTeMaTU4ECKOE oxunanue | X 4 -2 6
JOUACKPETHOW  CIIydallHOM BeIWYWHbI, 3aganHon | P | 0,2 | 0,1 | 0,7
3aKOHOM pPacCIpeICICHHUS:

1)4,8 2) 8 3)1 4) 5,2
Ecnu  marematnueckoe — oxupgaHue  kBagpara | X | -1 | O 8
CIy4YallHOM  BEJMYMHBI,  3aJaHHOM  3akoHoM | P | 0,6 | 0,2 | 0,2

pacmpenenenus  paBHo M (X?)=134, Torma

JTUCIIEPCHS paBHa. ..

1)14,4 2) 4,5 3)1 4)12,4
BeposiTHOCTh COBMECTHOTO MOSIBJICHUS IBYX HE3aBUCUMBIX COObITHI A 1 B,
BEPOSITHOCTU KOTOPHIX paBHBI cooTBeTcTBeHHO P(A) = 0,4 1 P(B) = 0,15,
paBHa...

1) 0,06 2) 0,6 3) 0,275 4) 0,25
BeposTHOCTh MOSABIEHHUS] OJHOTO M3 JABYX HECOBMECTHBIX coObITUHA A U B
(6e3pa3nIuyHO KaKoro), BEPOSATHOCTH KOTOPBIX cOOTBeTCTBEHHO P(A) = 0,43
u P(B) =0,5 paBHa...

1) 0,215 2) 0,43 3) 0,93 4) 0,07

3 BapuaHT
B notepee u3 1000 OunetoB umerorcs 200 BBIUTPHINIHBIX. BBIHUMAIOT
Haynauyy oauH Owier. UeMy paBHa BEpOSITHOCTh TOTO, YTO 3TOT OWIIET
BBIUTPBILIHBINA?
1)5 2) 0,2 3)0,8 4)1
Ha 3aBome 3a rom momator 30 palMoOHAIU3aTOPCKUX TMPEATIOKECHHUM, W3
KOTOpbIX  mpuHUMaroT  25.  OTHOCUTENbHAas  4acTOTa  NPUHATHUSA
paIrMoHAMM3aTOPCKHUX MTPUHATHIX MPEIJIOKCHUH paBHa. . .

1) 5/6 2) 1/6 3) 25 4) 5
3aKOH pacnpeieseHus CIy4aiiHOW BETUYMHBI 3a]1aH X 1 2 4
B B¢ Tabiuipl. Torma BepoaTHOCTh P3; paBHa... P 10206 | p,
1)1 2)0 3)0,8 4) 0,2
Yemy  paBHO MaTeMaTHYECKOE oxumanue | X 2 | 4| 3
NUACKPETHOW CIIydallHOM Benu4uHbl, 3agaHHod | P | 0,3 | 0,1 | 0,6
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Neo5

Neb6

No7

Nel

No2

Ne3

Neq

Neo5

Neb

3aKOHOM pPacCIIpCACICHUA:

1) 3,2 2) 2,8 3)2 4)1
Ecmm  marematmueckoe — oxupmanue — kBajgpara | X | -2 0 6
CIy4YalHOM  BEJIMYUHBI, 3amaHHon  3akoHoM | P [ 0,4 | 0,3 | 0,3

pacipenenenuss  pasio M (X 2) =124 torma

JUCIIEpCUs paBHa. ..

1)13,4 2)11,4 3)1 4)12,4
BeposiTHOCTh MOSABJIEHUS] OJHOTO M3 JABYX HECOBMECTHBIX coObITUNA A U B
(6e3pa3nuIHO KaKoro), BEPOSITHOCTA KOTOPHIX COOTBETCTBEHHO P(A) = 0,4 m
P(B) =0,5 paBHa...

1) 0,45 2)0,5 3)0,9 4) 0,36
BeposTHOCTh COBMECTHOTO MOSIBJIEHUS ABYX HE3aBUCUMBIX COObITUH A 1 B,
BEPOSTHOCTU KOTOPBIX paBHbI cooTBeTCTBeHHO P(A) = 0,28 u P(B) = 0,4,

paBHa...
1) 0,112 2) 0,68 3) 0,4 4) 0,12

4 BapuaHT
B maptuun u3 18 pgeraneit Haxomstcs 4 OpakoBaHHbIX. Hayran BeIOMparoT
OIHY JAeTaib. Yemy paBHa BEpOSTHOCTb TOrO, YTO JAETAIb OKaXETCs
CTaHJApTHOM?
1) 4,5 2) 2/9 3)7/9 4) 14
N3 50 akmuii uaBectop moayuuns npuObLIb OoT 40. OTHOCUTENbHAS YacTOTa
NOJIy4eHUs] TpUObUIH OT aKLIUW paBHa...

1)0,2 2)0,8 3) 40 4) 10
3aKoH pacnpeaeneHus ClIydailHON BETUYNHBI 3aaH X | 2 6 0
B BuJie Tabauubl. Torga BEpoATHOCTH P; paBHa... P | p [02]07
10,1 2)0,2 3)0,7 4)1
Uemy  paBHO MaTeMaTU4YECKOe oxumanue | X 1| -2 8
JUCKPETHOM  cllydaliHOM BeluuuHbl, 3amanHon | P | 05 | 0,1 | 0,4
3aKOHOM pacCIpeICIICHHUS

1) 3,5 2) 3,9 3) 3,7 4) 3
Ecim  Marematudeckoe  oxumaHue kBagpata | X | 7 | -2 | O
CIyJailHOM  BeNWYMHBI,  3aJaHHoOM  3akoHoM | P | 04 | 0,4 | 0,2

pacpenenienns pasio M (X?)=212, rorma
IUCIIEPCHS paBHa. ..
1)2 2) 21,2 3) 19,2 4) 17,2
BeposiTHOCTh MOSIBICHUSI OAHOIO M3 JBYX HECOBMECTHBIX COObITHH A U B
(6e3pa3nMuHO KaKoro), BEPOSITHOCTH KOTOPBIX COOTBETCTBEHHO P(A) = 0,7 u
P(B) =0,1 paBHa...
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1)0,4 2)0,8 3) 0,7 4) 0,6
Ne7 BeposTHOCTh COBMECTHOTO TMOSIBJICHHSI IBYX HE3aBUCHUMBIX COOBITHI A 1 B,
BEPOSTHOCTU KOTOPBIX paBHBI cooTBeTcTBeHHO P(A) = 0,43 u P(B) = 0,5,
paBHa...
1)0,5 2) 0,93 3) 0,215 4)1
S BapuanT
Nel W3 ypHbl B KOTOpOM HaxoasaTcs 12 Oenblx W 8 YEpHBIX IIAPOB, HayAady
BBIHUMAIOT ap. KakoBa BEpOATHOCTh TOTO, YUTO IIap OKAXKETCS YEPHBIM?
1)8 2)4 3)0,6 4)04
Ne2 M3 1000 mocesHHBIX ceMsiH JaHHOTrO copta Bexomar 968. Haiitu
OTHOCHUTEJIBHYIO YaCTOTY BCXOXKECTH CEMSH.

1) 0,968 2) 0,032 3) 32 4) 968
Ne3  3akon pacnpeneneHus: CaydyailHOM BEIWMYMHBI 3a7aH | X 6 -2 8
B BUie Tabiumilbl. Torna BeposiTHOCTH  P3; paBHa... P (01]03] p,
10 2) 1 3)0,4 4) 0,6
Ne4 Yemy  paBHO MaTeMaTU4YECKOE oxumanue | X 2 | -1 |10
TACKPETHOW CIy4YalhHOM BeJIWYMHBbI, 3amanHou | P | 0,6 | 0,1 | 0,3
3aKOHOM pacIpeeICHHUS:
1)1 2)9 3) 4,3 4) 4,1
Noe5 Ecnim  Marematuueckoe — OXujaHue  kBajapara | X 7 0 | -1
CIy4YallHOM  BEJMYMHBI,  3aJaHHOM  3akoHoM | P | 0,3 | 0,6 | 0,1

pacnpenenenns pasao M (X 2) =148, Torma

JUCIIEPCHS paBHA. ..

1)12,8 2) 18,8 3) 10,8 4) 14,8
Ne6  BeposTHOCTH COBMECTHOTO TOSIBICHHSI IBYX HE3aBHCUMBIX COObITHI A u B,

BEPOSATHOCTU KOTOPBIX paBHBI cOOTBeTCTBEHHO P(A) = 0,55 u P(B) = 0,2,

paBHa...

1) 0,011 2) 0,375 3)0,11 4) 0,35
Ne7 BeposTHOCTh MOSIBIEHMSI OJHOTO M3 JABYX HECOBMECTHBIX coObITHIA A U B

(6e3pa3InyHO KaKoro), BEPOSATHOCTH KOTOPBIX cooTBeTcTBeHHO P(A) = 0,36

u P(B) = 0,4 paBHa...

1) 0,76 2)0,4 3) 0,144 4) 0,04

6 BapuaHT
Nel B xop3une nexat 40 5160710k, U3 KOTOPBIX 12 KpacHBIX, OCTaJIbHBIEC 3€JICHBIE.
Haynauy BeiHUMAaIOT 071HO 5106710K0. KakoBa BEpOsITHOCTh TOTO, YTO SIOJIOKO
OKa)KETCsl 3€JIEHBIM?
1) 0,7 2)0,3 3) 28 4)1
Ne2 B cepun u3 16 6pockoB, 6ackeTOOIUCT momnaaaeT B Koyiblo 14 pa3. Haittu
OTHOCHUTEJIbHYIO YaCTOTY IMOIAIaHus B KOJIBIIO.
1) 0,875 2) 0,125 3) 14 4)0,8
Ne3 ' X |6 [-2] 3]
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3aKOH paclpeAesieHus CIy4YallHOM BEJTWYMHBI 3aaH | P p, | 08|01

B BHJIe TaOymIpl. Torma BEposSTHOCTh P, paBHA...

1)0 2) 1 3)0,1 4)0,8
Ne4 Yemy  paBHO MaTEMaTU4YECKOe oxunanue | X 6 | -3 | 8
JOVACKPETHOW  CIIydallHOM BeJIW4WHbI, 3aaanHod | P | 0,2 | 0,2 | 0,6
3aKOHOM pacIpe/ie/ICHuUs:
1) 6,6 2)5,4 3)4,8 4) 11
Ne5 Ecnmm  marematuyeckoe — oxumanue  kBagpata | X [ 05| -1 | 10
CIy4YallHOM  BEJMYMHBI,  3aJaHHOM  3akoHoM | P | 0,6 | 0,3 | 0,1
pacipenenenust pasmo M (X?)=1045, rorma
JUCTIIEPCHS paBHa. ..
1)11,45 2) 9,45 3) 10 4)9
Ne6  BeposTHOCTH COBMECTHOTO MOSIBICHHUS IBYX HE3aBHUCUMBIX COOBITHI A 1 B,
BEPOSITHOCTU KOTOPHIX paBHbI cooTBeTcTBeHHO P(A) = 0,2 1 P(B) = 0,6,
paBHa...
1)0,8 2) 0,88 3)0,12 4)0,4
Ne7 BeposATHOCTh MOSIBIEHHSI OJHOTO M3 JABYX HECOBMECTHBIX coObITHA A U B
(6e3pa3IuyHO KaKoro), BEPOSTHOCTH KOTOPBIX cooTBeTCTBEHHO P(A) = 0,32
u P(B) = 0,28 paBHa...
1) 0,04 2) 0,32 3) 0,0896 4) 0,6
Kpurepuu oneHkn recra
3aganus bamnel [Ipumeuanue
1-7 7 Kaxxaplit mpaBuibHBIN OTBET 1 Oasn

MaxkcumanbHbIl 6yt 3a paboty — 7 6a/1J10B

JTAJIOHBI OTBETOB

|1 BapuaHT | 2 BapuaHT | 3 BapuaHT | 4 BapuaHT | 5 BapuaHT | 6 BApUaHT

Nel 4 2 2 3 4 1
Ne2 3 4 1 2 1 1
Ne3 1 1 4 1 4 3
Ne4 3 1 3 1 4 2
Ne5 3 4 2 4 3 2
Neb 4 1 3 2 3 3
Ne7 2 3 1 3 1 4

Paznen 14. YpaBHeHUs1 1 HEPABEHCTBA.

OO0pazoBaTenbHbIC PE3YIBTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
J1P6 03, JIP6 14, [1Py 07, 1Py 14.

OK 01- OK 07, ITK

1 BapuaHT 2 BapuaHT
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Nel. Pemuth ypaBHEHME:

a) Iog£(3x—5):—l; a) Iogl(4x+5)=—1;
2 3
6) 3 +3"" =4; 6) 5 +5"? =26
B) 3sin®x—5sinx—2=0. B) 6C0S° X +C0SX—1=0.
No2. Pemuth HEpaBEHCTBO:
2x+1 1-3x
2) (lj <1. a) (7) >1;
5
1 1
0) Iog4(2x—1)25, 0) Iogg(3x—4)>§.
Ne3. Pemuth cucremy ypaBHEHUM:
log, (x+y) =1, {Iogg(x+2y) =2,
log,(x—y)=2. log,(x—2y) =1.
Ne4. Pemnuth rpaduuecku ypaBHEHHE:
1 X
2 =2x+ 3. (Ej =-2x+3.

Kpurepuu ouenku padornbl
[Ipn BbIMOJHEHHH JIIOOOTO 3aJaHUSl  KMCHOJB3YIOTCS CIEAYIOIIUE KPHUTEpUU
OIICHKH 3aJIaHUU:

bajbl Kpurepuu o1ieHKH BBINIOJHEHHOI'0 33 IaHUA
3 Haitnen npaBuibHBIN X0 PELICHHUS, BCE €r0 IIaru BBIIIOJIHEHBl BEPHO
Y TIOJIyY€H ITPAaBUIIbHBIA OTBET.
5 [IpuBeneHo BepHOE perieHue, HO JOMYIeHa BHIYMCIUTENIbHAS OITHOKA

HJIN OIIMCKaA, IIpU 5TOM MOIKCT OBITh IMOJIYUCH HeBeprIﬁ OTBCT

Pemienne HavaTto JOTMYECKHM BEPHO, HO JOMYIIeHA OIIMOKa, JHOO

1 pelIeHne HE AOBEAEHO 0 KOHLIA, MPH 3TOM OTBET HEBEPHBIM WIH
OTCYTCTBYET.
0 HeBepHoe penieHre, HEBEpHBIN OTBET UJIM OTCYTCTBUE PEIICHUSI.

MakcuManbHblid 6ast 3a padboty — 21 6ana

4. @oH/1 OLIECHOYHBIX CPEACTB sl MPOMEKYTOYHOM aTTeCTALNH
OO0pazoBaTeNbHbIC PE3YIbTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
J1P6 1-11P6 14, 1Py 1- 1Py 19, OK 01- OK 07.

Ha BbImoNIHEHWE THUCHMEHHOW HK3aMEHAIMOHHOW pabOThl MO MAaTeMAaTHKE
naercs 3 akagemuyeckux yaca (135 MunyT).

DK3aMeHallMoHHasi paboTa COCTOMT MX 2-X YacTeil: oO0s3arelbHOd U
JIOMOJIHUTECIILHOM.

OOsi3aTenbHass 4YacTh COACPXKHUT 3aJaHUS MUHUMAJILHOTO 00s3aT€IbHOTO
YPOBHSI, JOTIOJIHUTEIIbHAS YacTh — 00Jiee CI0KHbIC 3a1aHusl.
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[Ipn BbITONMHEHWHM 3amaHuii  OOS3aTENBHOW dYacTh TpeOyeTrcs yKaszaTh
MOJIYYCHHBIA OTBET B BHUJE YHCIIA WM MOCJEI0BAaTEIbHOCTH IUGP, 3aJaHus
OLICHMBAIOTCA 10 1 Gaty Kaxaoe.

[Ipy BbBIMONMHEHUM 3a/laHUsl W3 JOMOJHUTENBHOM YacTH HEO0OXOIUMO
noJpoOHO OMUcaTh XOJ pelIeHuss M JaTh OTBeT. Ha kaxpoe 3ajaHue JTaHHOTO
YPOBHS JAIOTCSI KPUTEPUH OLICHUBAHUS. baslibl, MOJTy4YEeHHBIE 33 BCE BHITIOJIHEHHBIC
3a1aHUs, CYMMUPYIOTCS.

IIpumepHbIii IK3aMeHAMOHHBIH OueT 3a 1 cemecTp
B 3apmanumsx 1-6 pemieHue mNpOBOAUTCS B YEPHOBUKE, B UHUCTOBHUK
3aIMCHIBAIOTCS TOJIBKO OTBETHI B BUJE UMCIIA WIH IMOCIeaoBaTeabHOCTH 1udp. B
3a1aHuAX 7-9 B YMCTOBHK 3aIIMCHIBAEM IIOJIHOE PELIEHUE C OTBETOM.

1

Nel (I 6ann) Yxaxure o0nacTh onpeaeneHus (yHKIINH, 1 _ a_
rpauk KOTOpoil U300pa’keH Ha PUCYHKE.

v

No2 (1 6ann) 3apaboTHas mata motopucta coctasisuia 60000 pyoseit. B cBsi3u ¢
uHpsAuMerd oHa Obula ToBbIMIeHA Ha 5,5%. HailiTh HOByIO 3apaboTHYIO IUIATy
MOTOPHCTA.

No3 (1 6ann) I3 TOUKM A Ha TJIOCKOCTH ( OMYIIEHBI Py
neprneHaukyiasp AH u nHaknonHas AM. Haiitu miuny

MEePIIEHAUKYJISIpA, €CIU JUIMHA HAKIOHHOW paBHa J, a y
JUIMHA €€ MPOEKIINY Ha TUIOCKOCTh O paBHa 3. ——

Ned (1 6ann) JlaHBI BEKTOPBHI: 5{—2;1;0}, 6{0;3;—2}, 6{3; 2;0}.  Haiitu

KOOpJAMHATHI BekTopa 3a+2b—cC.

No5 (1 6ann) HaiiTn 3Hau€HNE BBIPAXKEHHUS: 1243 COS(— %)tg(— %)

Ne6 (2 6anna) Jlansl kommnekcHsle yncna 2 =—2+3l u Z, =3—21, H306pa3uth
KOMILIEKCHBIE UMCIa Ha TUIOCKOCTH, HAWTH X CcyMMYy (pa3HOCTB).

No7 (2 6anna) PeyHoM TaHKEp JBMXKETCS MPAMOJMHEWHO IO 3aKOHY

_ 2
5(t)=0.5t"+39t+5, rae S - paccTosiHME€ OT TOYKM OTCYeTa B KHUJIOMETpax, t -
BpeMs B Hacax, U3MEPEHHOEe C Hadaia JBWKeHHs. HaliTu ero ckopocTs depes 4ac
1I0CJIE HAYaJIa JBUKCHMUSL.

Cooepircanue Kpumepus bannw
OOG0CHOBAaHHO MOJIYYE€H BEPHBIN OTBET 2
[TonyueH HEBEpHBIN OTBET W3-3a BBIUMUCIWUTEIBHOW ONIMOKH, MPU STOM 1
MMEETCS] BEpHAasl MOCIIEI0OBATEIBHOCTh BCEX IIAarOB PEIICHHUS
Penienne He COOTBETCTBYET HM OJTHOMY W3 KPUTEPHUEB, MEPEUHNCICHHBIX 0
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BBIIIC

Maxkcumanvroiu 6anin 2

Ne8 (3 6anna) Haiirit Touky MusmmMyma dyrkmmm Y = X° —15x% +11.

Cooepircanue kpumepus bannw

OOOCHOBAaHHO NOJIYYEH BEPHBINA OTBET 3
PaGota BbIMONIHEHA TOJHOCTHIO, TOJMYyYEH HEBEPHBIH OTBET U3-3a 2
BBEIYHMCIIUTEIILHON ~ ONIMOKH, Ipu  3TOM  HUMEETCA BEpHas
NIOCJIETOBATEIBHOCTh BCEX IArOB PELICHMUS.
OO60CHOBaHHO MPUMEHEH AJITOPUTM HAXOXKIEHUSI TOYKU DKCTPEMyMa, HO 1
pElIeHUE ero He 3aBepUICHO.
Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvruiii bann 3

Ne9 (3 6arna) Penruth ypasHenne 6C0S° X —7€0sX —5=0.

Cooepircanue Kpumepus bannn
OO60CHOBAaHHO TIOJIYYE€H BEPHBIN OTBET 3
PaboTta BBINIOJIHEHA TIOJHOCTBIO, TOJYYEH HEBEPHBIA OTBET U3-3a 2
BBEIYHMCIIUTCIILHON ~ OIIMOKH, Opy  3TOM  UMeEETcs  BepHas
MOCJIEIOBATEIBHOCTh BCEX IArOB PEUICHUSI.
OOOCHOBaHHO TPUMEHEH AQJTOPUTM PEIICHHUS YPaBHEHUS METOJ0M 1
3aMEHBbI IEPEMEHOM, HO PEIICHUE €r0 HE 3aBEPILIECHO.
Pemenue He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IIEPEUUCICHHBIX 0
BBIIIIE
Maxcumanvrulii bann 3
Cucrema oueHUBaHMS BbINOJHEHHUS Bcell padoThl
MakcuManbHbIi 0asut 3a BBITIOJIHEHUE padoThl — 15

IlepeBoj nepBUUYHBIX 0aJIOB B OTMETKH MO NSATHOAIILHOM IIKaJIe

OTMmeTKa 1o NATHOATBHON ITKAJIe «2» «3» «4» «S»

[lepBruuHbIe OaUIBI 0-4 5-9 10-12 | 13-15

IIpuMepHBIi 3K3aMeHAIIMOHHBIN OWJIeT 3a 2 cemecTp
B 3amanmsx 1-7 pemieHue mOpPOBOAMTCS B UYEPHOBUKE, B UHUCTOBHK
3aMUCHIBAIOTCS TOJBLKO OTBETHI B BUJIE UMCIIa WM TOCJEeN0BaTebHOCTH udp. B
3agaHusX 8-10 B UMCTOBUK 3aMMCHIBAEM IOJHOE PEIICHUE C OTBETOM.

Nel (1 6ann) KonuuecTBO TEMNOTHI, MNOJYYEHHOE OJHOPOAHBIM TEJIOM IpHU

HATPEBAHMH, BBIUKCIsETC Mo (opmyre Q =CM ('[1—'[2), rae C - yIenabHas

TENJIOEMKOCTh, M - Macca Tena, t; - HavyalbHas TeMmmeparypa Ttena, a tp -
KOHEYHasi Temmeparypa Tena. [lome3ysachk aToit dopmyroit, Haitaute Q (B k),
ecmu t; = 359,¢=500,m=4 ut; = 366.
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Ne2 (2 6anna) Beruucnuts: (4\/3—\/6_2)(4\@4-\/6_2) ; log; 75-1log; 3

Ne3(1 6ann) launblii yaacTok UMeeT (opMy IPSIMOYTOJIbHUKA
co cropoHaMu 25 meTpoB U 30 MeTpoB. X035IMH IIJIAHUPYET 5.
OOHECTH €T0 U3TOPOAbI0 U OTTOPOJAUTH TAKON Ke MU3TOPOABIO 25 n
KBaJpaTHBIM y4acTOK CcO cTopoHOou 15 merpos. Hanmure

CYMMapHYIO JUIMHY U3TOPOJHU B METPAX. 30 m

No4 (1 6ann) IlyTemecTBeHHUK M3 OMCKa XOUET MOCETUTh YETHIPE TOpoia 30J0TOTO
koJsbla Poccuun: Bragumup, fApocnasne, Cy3nans u PocroB Benukuii. Typarent-
CTBO IPEMJIAraeT MapUIPyThl C MOCEUIEHUEM HEKOTOPBIX TOPOJOB 30JI0TOr0 KOJIb-
na. CBelleHUsT O CTOMMOCTH OWJIETOB U MaplIpyTax MpEeCTaBICHbl B TaOJIHIIE.
Kakue mMapuipyThl 10KEH BbIOpaTh IMyTEHIECTBEHHUK, YTOOBI MOOBIBATH BO BCEX
4eThIpEX Toposiax u 3aTpatuth MeHee 5000 pyoOueit? B oTBeTe ykaxuTe Kakoil-HU-
Oyab ouH HAOOp HOMEPOB MapUIPYTOB 0€3 MPOOENIOB, 3aMATHIX U APYTUX JOMOJI-
HUTEJIBHBIX CUMBOJIOB.

Ne IMocemaemslie ropoaa Croumocrtnb
MapupyTa (pyo)
1 PocroB, Bnagumup 2150
2 Cysnainb, SApocnasib 2650
3 Cysnanb, Bnagumup 2250
4 Apocinapib 1700
5 Spocnaene, Bnagumup, PoctoB 3950
6 Cysznans, PocToB 2300

Ne5 (1 6ann) Ha sx3amene no marematuke 40 BonpocoB. Kypcant He Belyunn 6 u3
HuX. Hanigure BEpOsSTHOCTH TOTO, YTO €MY ITOIAIETCS BBIyYEHHBIN BOIIPOC.

1

45x+1 -

256
Ne7 (I 6ann) YcTaHOBUATE COOTBETCTBUE MEXKY HEPABEHCTBAMHU U HUX PELLICHUSMU.
3anummre B OTBET UU(DPHI, PacHoONIOKUB MX B TOPSJIKE, COOTBETCTBYIOIIEM
OyKBaMm.

Nob6 (1 6ann) Pemnre ypaBHEHHE:

HEPABEHCTBA: PEHIEHWA:
A[B|[B|T 1 .
A o Y 1) (8+w)
B) 0,7°*<0,7; 2) (=o0;7) U (8;+0)
B) logg X > 1; 3) (7:8)
X—7 4) (—0;7)
N ——=> 0.
X i

No8 (2 6anna) CkopocTh MaTE€pUaIbHON TOUKH, JIBHXKYIIEHCS TPSIMOJIMHENHO, paBHA

V(t)=3t"+1. YeMy paBeH IIyTh, IPOMICHHBIA TOUKOMN 3a BTOPYIO CEKYHIY.
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Cooepoircanue Kpumepus bannn
OO6G0CHOBAHHO TOJTYY€H BEPHBIM OTBET 2
[ToydeH HEBEpHBI OTBET M3-3a BBIYMCIUTEIBHOW ONIMOKH, TIPH 3TOM 1
UMEEeTCsI BepHas MOCJIeI0BATeILHOCTD BCEX IIaroB PeIICHUs
Pemenne He COOTBETCTBYET HU OJHOMY W3 KPUTEPUEB, IMEPECUNCICHHBIX 0
BEITIIC
Maxcumanvuolii 6ain 2

NeQ (3 6awna) bapka mponuia mo TeueHUIO peku 64 KM U, MOBEPHYB OOpaTHO,
npoiia eme 48 KM, 3aTpaTMB Ha Bech MyTh § 4YacoB. Haiinmure coOCTBEHHYIO

CKOPOCTb Oap’ku, €CIM CKOPOCTh TEUEHUsI PEKH paBHA S5 KM/U.

Cooepircanue kpumepus bannw

OOOCHOBAaHHO NOJIYYE€H BEPHBIN OTBET 3
OOOCHOBAaHHO COCTAaBJICHHO YpaBHEHHUE [IJIi BBIYMCICHUS CKOPOCTH 2
JAHHOTO CyaHa (TE€YEHHWs), HO TIOJYYCH HEBEPHBIH OTBET W3-3a
BEIYHMCIIUTCIILHON ~ OIIMOKH, mpu  OTOM  HWMEETCS  BepHas
MIOCIIEIOBATEIHHOCTh BCEX IIAroB PEIICHHSI.
OOGOCHOBaHHO COCTaBJIECHHO YypaBHEHHWE JUISI BBIYHMCICHUS CKOPOCTU 1
JTAHHOTO CyJIHA (TEYEHMUsI), HO PEUICHUE €r0 HE 3aBEPIICHO.
Pemenue He COOTBETCTBYET HU OJHOMY W3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIE

Maxcumanvrolii 6an 3

NelO (2 6anna) OnHa nMIIMHApPHUYECKas: KPY’KKa BIBOE BBIIIE BTOPOW, 3aTO BTOpasi B
nositopa pasza mupe. Hailinure oTHomeHue oObeMa BTOPOM KPYKKH K 00beMy

IIEPBOM.
Cooepircanue Kpumepus bannw

OOG0CHOBAaHHO TIOJIYYE€H BEPHBIN OTBET 2
OO0O0OCHOBAaHHO COCTaBJIEHAa MaTeMaTH4ecKas MOJEIb I BBEIUUCIICHHUSI 1
00BbEMOB KPY>KEK, HO TIOJIy4YeH HEBEPHBIM OTBET M3-3a BBIYUCIUTEILHON
OIMUOKHU, TIPU ATOM UMEETCS BEpHasl MOCIEIOBATEIbHOCTh BCEX IIAroB
pelieHus
Pelienrie He COOTBETCTBYET HU OJIHOMY U3 KPUTEPHUEB, MEPEUUCICHHBIX 0
BEITIIC

Maxcumanvrolii 6ain 2

Cucrema oueHUBAHHS BbINOJHEHHUS BCell padoThl
MakcumanbHbBIN 0T 32 BBITIOJIHEHHUE paboThl — 15

ITepeBo1 mepBUYHBIX OAJJIOB B OTMETKHU IO MATHOAIIILHOM TKAJIe

OrMeTKa 110 IIATUOAIEHOM MIKAJIE P» «3» «“»

«5»

0-4 5-9 10-12

[lepBuunbie OasIbl

13-15

TekceT pacueTHBIX 3aJaHUI POMEKYTOUHOM aTTecTaunu HAa 1 1 2 cemecTpbl
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I

1) Vkaxure 00JacTh oOmnpeneiacHus  (QYHKIIHH, y 7
rpaduK KOTOpOil M300pakeH Ha PUCYHKE.

L

2) Ykaxute o0Oiacth ompeaencHuss  (YHKIUH,
rpaduk KOTOpoil H300pakeH Ha PUCYHKE. S

3) Vkaxure o00macTp ompeneicHus — (QYHKIIHH, 4
rpaduK KOTOPOi H300paKeH Ha PUCYHKE. \

4) Yxaxure 00JIacTh omnpeacicHus  (QYHKIUH, -
rpaduk KOTOpoi M300pakeH Ha pUCYHKE. N

5) Vkaxute oOsacte ompeaeleHuss  (yHKIUH, I
rpauK KOTOpOM N300paKEH Ha PHCYHKE.

N

6) Vkaxure o0macTh ompeneiacHus — (QYyHKIIHH,

rpaduk KOTOpoi N300pakeH Ha pUCYHKE. V- \\

0 X

\

7) 3apabotHas maata MoTopucta coctaBisuia 60000 pyoneit. B cBsizu ¢ uHsaimei
OHa Obls1a TIOBKIIIEHA Ha 5,5%. Haiitu HOBYIO 3apabOTHYIO IJIaTy MOTOPHCTA.

8) 3apaborHas maara pyieBoro cocrarisuia 62000 pyOneit. B cBsa3u ¢ uHbsmmei
oHa Obly1a TIoBbIIIeHA Ha 5,5%. HalimuTe HOBYIO 3apabOTHYIO TIaTy PYJICBOTO.

9) 3apaboTHas 1uiaTa MexaHuka coctaBisuia 64000 pyoseii. B cszu ¢ uHbsmei
OHa ObliIa TTOBKIIIeHA Ha 5,5%. Haiinure HOBYIO 3apa0OTHYIO IJIaTy MEXaHUKA.
10) 3apaboTHas ImaTa 3JaeKTpoMexaHuKa cocTaBiisia 63000 pyOneit. B cBs3u ¢
uHIsiIuen oHa ObUIa MoBbIIEHa HA 5,5%. Halinute HOBYIO 3apaOOTHYIO IJIATy

AIEKTPOMEXaHHUKA.

11) 3apaboTHas MmaTa THAPOTEXHHMKA cocTtaBimsuia 58000 pyoOmeir. B cBs3m ¢
uHIsIIMen oHa ObUIa TOBbINIeHA Ha 5,5%. Halinure HOBYIO 3apa0OTHYIO IIATY
TUAPOTEXHUKA.

12) 3apaGoTHass Mara omepaTopa  CICHHUAIbHBIX  YCTPOHCTB  3e€MCHApsI0B
coctapisuia 61000 py6uieii. B cBs3u ¢ undusamnueit ona Obuta moBbiieHa Ha 5,5%.
Haiimute HOByr0 3apa0OTHYIO TIIaTy oOIlepaTopa CIEIHAIBHBIX YCTPOMCTB
3eMCHapsI0B.
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13) U3 Toukm A HA TUIOCKOCTh O  OIYIICHBI
nepneHaukyysip AH u nHaknonnas AM. Hailtu nivny
MEPIICHINKYJIAPA, €CIU JJIMHA HAKJIOHHOM paBHA S, a
JUIMHA €€ MPOEKIINU Ha TUIOCKOCTh (X paBHa 3.

14)3 Toum A Ha TUIOCKOCTH (O  OIYIIEHBI
nepreHaukyisap AO u HakinonHass AB. Haittu nuny
HAKJIOHHOW, €CIIY JIJTMHA MEePIeHIUKYIspa 6 , a JyinHa
€€ MPOEKIMH Ha ITIOCKOCTH ( paBHA §.

1513 Toum A  Ha  IUIOCKOCTh 77 OIIYIIEHBI
neprneHaukyysip AB u naknonnas AC. Halitu nnuny
NEepHeHANKYJIIApa, €Clau JUIMHA HaKJIOHHOM paBHa 10,
a IJIMHA ee TPOEKIIMK Ha IIOCKOCTh 7T paBHA 6.

16) Vi3 Toum A Ha TUIOCKOCTH (0  OIYIIEHBI
nepreHaukyisip AO u HaknonHas AB. Hantu mmny
HAKJIOHHOM, €CIIU JJIMHA NIEPIEHIUKYISpa 3 , a IIIuHa
€€ MPOEKIMH Ha INIOCKOCTB Cf paBHa 4.

17)U3 Toum A Ha IIOCKOCTh T  OIYIICHBI
nepreHaukyisp AB u Hakionnas AC. Haittu pimny
MEPIECHINKYJIApA, €CIIH JJIMHA HAKJIOHHOW paBHaA 13,
a JJIMHA €€ MPOEKIUHU Ha IIOCKOCTh T paBHa 12.

18)Mi3 Toum A Ha TUIOCKOCTH (O  OIYIIEHBI
nepreHaukyisip AH u Haknonnas AM. Halitu mymny
HAKJIOHHOM, €CIM JUIMHA MEepIeHIUKYsIpa 8 , a JJIMHA
€€ MPOEKIHUH Ha TUIOCKOCTh (f paBHa 6.

19) JIaHBI BEKTOPHI: 5{—2;1; 0}, B{O; 3,2}, 6{3;2;0}. Haiit K0oOpAMHATEI BEKTOPA

3a+2b—c.

20) JTaHbl BEKTOPHI: 5{2; -3,-3}, 6{—1; 0;1}, E{l; 0;0}. Haiitu KoOpaMHATEI BEKTOpA

3a+2b—c.

21) JTaHbl BEKTOPHI: 5{2; -3,-3}, 6{—1; 0;1}, E{l; 0;0}. Haiitu KoOpaMHATEI BEKTOpA

3a+2b—c.

22) JIaHbI BEKTOPHI: a{0; 21}, b{0;3;—1}, cf{-2;2;0}. Haiitu KOOPIMHATBHI BEKTOPA

3a+2b-c.

23) JTaHbl BEKTOPHI: a{-1;-2;2}, b{0;2,—2}, c{0;0;0}. Haiitu KOOPJIMHATHI BEKTOPA

3a+2b-c.

24) JTaHbI BEKTOPEI: 5{—3; —2;1}, B{O;l—; 2}, E{—3;l} O}. Haiftu koopanHaTEI BeKTOpa

3a+2b-c.

4

25) Haiitn 3HaYeHUE BBIPAKCHHUS: 124/3 cos(_ %)tg(— Zj
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26) Haiit 3HaueHUE BBIPAKCHHUS: 123|n(— —jtg( %)

27) Haiit 3HaYeHUE BBIPAKCHHS: 224/3 COS( )tg( %)
_ Vid T

28) Haiitn 3HaueHUE BBIPAKCHHS: 52./2 COS(— thg( Z

29) Haiitn 3HaueHUE BBIPAKCHHS: 16+/3si n(— %th(— %)

30) Haiitu 3HaueHUE BBIPAKCHHS: 1242 Sin(— %)tg(— %)

31) Jlanel KOMIUIGKCHBIe umciaa Z; =—2+31 n z,=3-2i, N300pa3uthb
KOMITJICKCHBIE YHCJIa Ha TIIOCKOCTH, HAWTH UX CYMMY M Pa3HOCTb.

32) lanbl KoMILIGKCHBle umcna Z; =—1+21 n z,=—2-3i. W306pa3uth
KOMITJICKCHBIE YHCJIa Ha TIIOCKOCTH, HAWTH UX CYMMY M Pa3HOCTb.

33) lansl KOMIUIGKCHBIe umcia Z; =3—21 wu z,=-1-3i. N306pa3uth
KOMITJICKCHBIE YHCJIa Ha TIIOCKOCTH, HAWTH UX CYMMY M Pa3HOCTb.

34) lansl KoMIUIeKCHBle umcna Z; =1-51 p Z,=—4+2i.  H306pa3uth
KOMITJICKCHBIE YHCJIa Ha TIIOCKOCTH, HAWTH UX CYMMY M Pa3HOCTb.

35) lanbl KOMIUIEKCHbIe umcna 2, =95+31 n Z,=—-2-1. N3006pa3uth
KOMITJICKCHBIC YHCJIa Ha TIJIOCKOCTH, HAUTH UX CYMMY M pa3HOCTb.

36) lausl koMIUIeKcHble umcna 2, =2—4 wu  Z,=-6+51.  H306pa3uts
KOMITJIEKCHBIE YHCJIa Ha TIIOCKOCTH, HAWTH UX CYMMY M Pa3HOCTb.

_ 2
37) PeuHoii TaHKEP ABMIKETCS MPSIMOJIMHEHHO 10 3aKOHY S(t)=0.5t"+3%+5, rae S
- pacCTOSIHHE OT TOYKH OTCYETa B KHJIOMETpaXx, t - BpeMs B "yacax, H3MEPEHHOE C
Hayvasa JBKeHus. HailTu ero ckopocTh uepes Jac mocie Hadana JBUKCHHS.

38) KoHTeitHepoBO3 JABMKETCS MPSIMOJUHEHHO 10 3aKOHY S(t) =0.5t° +34t_3, rae
S - paccTosiHHE OT TOYKH OTCYETa B KMJIOMETpaXx, t - BpeMs B yacax, U3MEPEHHOE
Cc Hayama ABwxkeHWs. Haiimure ero ckopocTh depe3 2 dYaca TOCIE Hadasa
JIBKEHUSI.

S(t) = L y35-13
39) Cyxorpy3 IBHXKETCS NPSIMOJIMHEHHO IO 3aKOHY 2 , THe S -
pAaCCTOSIHAE OT TOYKH OTCYETA B KWIIOMETpax, t- Bpems B yacax, U3SMEPEHHOE C
Hayasa JBWKEeHUs. HallguTe ero CKoOpoCTh 4epe3 vac Mociie Havalia IBUKEHHUS.
40) Ilporyno4Hblii  TEIIOXO.T IBWKETCA  NPAMOJIMHEMHO TI0  3aKOHY
S(t) = lt2 +30t+11
2 , TIe S - pacCTositHUE OT TOYKM OTCYEeTa B KWJIOMETpax, t-
BpeMs B Yacax, U3MEPEHHOEe ¢ Havasia JBwkKeHus. Haiiaure ero ckopocts uepes 2
yaca I10cJIe Hayayla JBUKECHUS.
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S(t)=1t2+111+22

41) Bykcup JABMOKETCSA MPSAMOJUHEHHO IO 3aKOHY 2 , Toe S -
pPacCTOSIHME OT TOYKH OTCYETa B KUJIOMETpaxX, { — BpeMs B Hacax, MU3MEPEHHOE C
Havana JBWKeHWSA. Haliaure ero ckopocTh dYepe3 2 dYaca Toclie Hadaia
JIBUKCHUSL.

S(t)=£t2+32t—15

42) I'py30BOH TEIUIOXOJ JBMXKETCS MPSIMOJIMHEHHO MO 3aKOHY 2 ,

rae S - paccTosHWE OT TOYKM OTCYeTa B KWJIOMeTpax, t- Bpems B wyacax,

M3MEpPEHHOE ¢ Hauana JBmwxkeHus. Haiinure ero ckopocth uepe3 1 yvaca mocie
Hayasa JBUKCHUS.

43) Haiitu Touxky MuHuMyma Gyskimn Y = X° —15x% +11.
44) Haiitu Touky MakcumyMa yrxiun Y = X° +24x% +11.
45) Haiiti Touxy MuauMyma Gyskuun Y = X° —24x° +15.
46) Haiitn Touky Makcumyma dyrxiun Y = X +9x” +15.
A7) Haiiti Touxy MuauMyma Gyskoun Y = X° —9x° +15.
48) Haiiti Touky Makcumyma Gysxuun Y = X° +15x7 +11.
49) HaiiTi Bce KOpHH ypaBHeHns 6C0S° X —7¢€0sx —5=0.
50) Haiiti Bce KopHu ypaBHeHus 4sin° Xx—12sinx+5=0.
51) Haiiti Bce KopHH ypaBHeHus 6C0S° X —5c0sX —4=0.
52) Haiiti Bce KopHu ypaBHeHus 4sin° X+4sinx—3=0.
53) Haiiti Bce KopHE ypaBHenns 2Sin° X—3sinx+1=0.

54) Haiiti Bce KopHH ypaBHeHus 6tg°X +5tgx— 4 =0.
55) Pammyc BrnmcaHHOW B TPSIMOYTOJNBHBIA  TPEYTOJBHHK  OKPYKHOCTH

a—+ c
BBIUUCISAETCS 1O (popmyrie r:T, rme @ u b — xarerel, a C —

runotenysa. [lonb3yscek 3Toit popmyol, Haliaure I, eciun @ = 8 cMm, b = 15
cMmuc =17 cm.

56) PaGoTa MOCTOSIHHOTO TOKA (B KOYJISIX) BBIMUCIACTCS 110 hopmyte A=

Ut
R

rne U - Hanpspkenue (B BosibTax), R - conmpoTtuBienue (B omax), t - Bpems (B
cexkynaax). [lonb3ysce atoit hopmymoit, HaliguTe A (B mKoynsix), ecnu t = 18c,
U=7BuR = 14 Om.

57) Ilnowams TPeyronbHUKA BEIYUCISETCS [0 GopMyse © = > besina

rae b u ¢ - 1Be CTOpPOHBI TPEYTOJIBHUKA, a O - YroJl MeXay HUMH. [101b3ysch

9TOM (hopMyJIOi, HalauTe Iomanb S, ecmu b=16cm, c=9cmu sina = 5 .

2
58) PaboTa mOCTOSHHOTO TOKA (B KOYJISIX) BEIYUCIIAETCS 1O (hopmyiie A=I"Rt
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rae | - cunma Toka (B ammepax), R - comporuBinenue (B omax), t - Bpemsa (B
cekyHnax). [lons3ysace atort dhopmynon, Haiiaute A (B mkoymsax), eciu t = 4 ¢,
| =7AuR =350m.

59) [Tiomaap MOBEPXHOCTH MPSMOYTOJIBLHOTO Mapaiienenumnena ¢ péopamu a, b u ¢
MOXHO HaliTh mno dopmyne S =2(ab+ac+ bC). Haiiqure muiomans
MOBEPXHOCTHU MPSAMOYTOJIBLHOTO Mapaienenumnena ¢ péopamu ScMm, 6 cm u 20 cMm.

a’ +b*-c?
2ab

CTOPOHBI TPEYTOJIEHUKA, & Y - YroJI MEeXAy cropoHamu a u b. Ilonp3yscek 3o

60) TeopeMy KOCHHYCOB MOKHO 3amucarth B Bujge COSY = ,Tnmea, buc-

dbopMyIT0ii, HalUTE BETUIHHY cOS Y, ecimma = 7,b=10m c = 11.

61) BeruncnuTs: a) (@—3\/5)(@+3\/§) 0) log, 60 —log,12
a) (V55 —+/46)(+55++/46); 6) log,12+1log, 3
63) BelunciiuTe: a) (@—3\/§)(\/_+3\/_) 6) l0g,112—log, 7
(
(

62) BEIYHCIINTD:

64) Beraucants: a) \/ﬁ—\/%)( 9+J_) 6) l0g,s 5+1log,; 45
65) Beruucauts: a) x/ﬁ—4\/§)(\/_+4\/_) 6) log,512-log, 2

66) Beruncauts: a) (5\/5—\/_)(5\/_+\/E); 6) log,0,9+1og,10

67) Jaunenii ydacTOk uMeeT (GOpMy NpPSIMOYTOJIbHHKA CO

CTOpPOHaMH 25 MeTpoB M 15 MeTpoB. X035MH IUIAHUPYET $
OOHECTH €ro M3rOpoAbI0 M OTTOPOJMTH TAKOH Ke 3
M3rOpOJIbI0 KBAJIPATHBIM YYACTOK CO CTOPOHOW 8 METPOB. 75
Haiinure cymmapHyro JUIMHY U3rOPOAU B METPax.

68) launblii yyacTOok uMeeT (GOpMy NPSIMOYTOJIbHHKA CO 40y

ctopoHamu 25 meTpoB U 40 MeTpoB. XO035IMH TUIAHUPYET [
oOHecTH ero 3a00poM U pa3iesiuTh TaKUM K€ 3a00poM Ha 25 M
JIB€ 4YacTH, OJHA W3 KOTOPHIX HMMeeT ¢GopMy KBajapara.
Haiinute cymmapHyto 1yinHy 3a00pa B METpax.
69) launblii yyacTok uMeeT (GOpMy NPSIMOYTOJbHHKA CO
cropoHaMu 35 meTpoB U 20 MeTpoB. XO35IUH IUIAHUPYET 10w
OOHECTH €ro W3ropoAbI0 W OTTOPOJUTH TaKOW K€ 20m
M3TOPOJIbI0 KBAAPATHBIA y4aCTOK CO CTOPOHOM 10 MeTpOB. B
Haitgure cyMmMapHyro JUIMHY U3TOPOAU B METpax.
70) aunblii ydyacTOk uMeeT (GOpMy NPSIMOYTOJbHHKA CO
ctopoHamu 22 metpa U 30 MeTpoB. XO035IMH IUIAHUPYET '
oOHecTH ero 3a00poM U pa3eliuTh TaKUM K€ 3a00poM Ha 2m
JIBE YacTH, OJHA W3 KOTOPHIX HMMeeT ¢GopMy KBajapara.
Haiinute cymmapHyio UIMHY 3a00pa B MeTpax
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71) Jaunelii ygacTOK HMeeT (GOpMy NpPSIMOYTOJIbHHKA CO
cropoHamu 30 MeTpoB U 20 MeTpoB. XO35IUH IUIAHUPYET 2

20m

O0HECTH €ro HU3ropoapt0 M OTropoauTb TaKOM KE

U3TrOPOJBI0 KBAJIpaTHBIA BOJBEP CO CTOPOHOM 12 METpOB. e
Haiinure cymmapHyro JUIMHY H3rOpOAU B METPAXx.

72) JauHblii y4acTOK HMeeT (GOpMy NpPSIMOYTOJIbHHKA CO
ctopoHamu 22 metpa u 30 MeTpoB. XO035IMH IUIAHUPYET

OOHECTH ero 3a00poM U pa3leTuTh TAaKUM ke 3a00poM Ha 2w

JOm

JIB€ 4acTH, OJHA U3 KOTOPHIX MMeeT (opMy KBajJpara.
Haiinure cymmapHyto 1nuHy 3a00pa B METpax.

73) [TyremecTBeHHUK 13 OMCKa XOYET MOCETUTh YEThIpE TOpoJa 30J0TOrO KOJbIA
Poccun: Bragumup, Apocnasne, Cy3aane u PoctoB. TypareHTCTBO mpezuiaraer
MapLIPyThl C MOCEIEHUEM HEKOTOPBIX rOposoB 30JI0TOro Koibla. CBeneHus o
CTOMMOCTH OWJIETOB M COCTaBE MapLIPYTOB IpeacTaBieHbl B Tabimue. Kakue
MapuipyThl JOJDKEH BbIOpPaTh NYTEHIECTBEHHHUK, 4YTOOBI IMOOBIBaTH BO BCEX
4eThIpEX ropojax U 3aTpaTUTh Ha Bce moe3nku meHee 5000 pyOneit? B orsere
YKa)XUTE€ POBHO OJUH HAOOp MapupyToB 0e€3 mpoOesioB, 3amiThIX U JPYTHX
JOTIOJTHUTENBHBIX CUMBOJIOB.

Homep mapmipyTa IToceniaemsble ropoaa CrtoumocTsb (pyo.)
1 Cysznainsb, SApocnasnb, Bnagumup 3900
2 PocToB, Bragumup 2400
3 SApocnasnb, Bnanumup 2100
4 Cy3znanb 1650
5 Pocros, Cy3nann 2700
6 SApocnasnb, PocToB 2350

74) Typuct, npuosiBimii B CaHkT-IleTepOypr, X04eT HOCETHTh YEThIpe My3es:
Opmurtax, Pycckuii wmysei, llerpomaBioBckyro kpenocte W FcaakueBckuit
co00p. DKCKYpPCHOHHBIE KAaCChl MPEIaraloT MapUIpyThl C MOCEIIEHUEM OJHOIO
WIM HECKOJIbKUX O00BbeKkTOB. CBENEHUsST O CTOMMOCTH OWJIETOB U COCTaBe
MaplipyTOB MpeJcTaBieHbl B TaOmuiue. Kakue MapuipyTel NOKEH BBIOpaTh
TYpUCT, YTOOBI TMOCETUTh BCE YEThIpE My3€sl W 3aTpaTUTh Ha BCe OWJIETHI
HaMMEHbIIYI0 cymMMy? B oTBeTe yKaXuUTe€ pPOBHO OJUMH HA0Op HOMEpPOB
MapHipyToB 0e3 MpoOeJIoB, 3aMsIThIX U IPYTUX JTONOJHUTEIbHBIX CHUMBOJIOB.

Homep Ilocemaembie 00bEKTHI CroumocTh
MapupyTa (py0.)
1 DpMHUTaK 300
2 Opmutax, Pycckuit mysen 1450
3 HcaakueBckuii cobop 350
4 [lerpomaBioBckast kpenocTh, McaakneBckuit co0op 1300
5 Pycckuii myzei 350
6 [leTpomaBioBckast KpenocTh, Pycckuit my3ei 1600

75) Typuct, npuosiBimmii B Cankr-IleTepOypr, X04eT TOCETHTh YEThIpe My3es:
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Opmutax, Pycckmii myseit, [lerponaBioBckyto kpenoctb u FcaakueBckuii
co00p. DKCKYpPCHOHHBIE KACChl MPEIaraloT MapUIPyThl C MOCELIEHUEM OJHOIO
WIH HECKOJIBKMX OO0BEeKTOB. C(CBeIEHUST O CTOMMOCTH OMJIETOB U COCTaBe
MapLIpyTOB MpeAcTaBiieHbl B TabOiuue. Kakue mapmipyTsl AODKEH BBIOpaTh
TYpUCT, 4YTOOBI IOCETUTh BCE YEThIpE My3€si M 3aTPAaTUTh HAa BCE OWJIETHI
HauMeHblIyl0 cymmy? B oTBere ykaxure pOBHO OAMH HabOp HOMEPOB
MapuIpyToB 0e3 MpoOesoB, 3alAThIX U APYTUX JONOJIHUTEIbHBIX CHMBOJIOB.

Howmep IMocemaemMblie 00bEKTHI CroumMocTh
omiera (pyo)
1 ITerponaBiioBCcKast KPEnoCTh 250
2 NcaakueBckuii cobop, [leTpomanioBckas KpernocTh 1450
3 NcaakueBckuii cobop, Pycckuii mysei 1400
4 Pycckuit myzeit 550
5 DpMuTax 500
6 Opmurax, Pycckuii mysei 1400

76) Typuct momoupaet 3KCKypcuu. CBeleHHS 00 SKCKYpCHAX IPEICTaBICHBI B
tabnuiie. [lonb3ysace Tabnuieit, mogdoepure HAOOp IKCKYPCHl TakK, YTOOBI TYpUCT
MOCETHJI YeThlpe OOBEKTa: KPENocThb, 3arOpoJHBIM JBOpEl, MapKk W My3ei
YKUBOITMCH, & CYMMapHasi CTOUMOCTb dKCKypcuil He mpeBbiana 650 pyonei. B
OTBETE YKAKUTE KaKOH-HUOYJb OJIMH HaOOp HOMEPOB IKCKypcuil 6e3 mpooesnos,
3aISITHIX U IPYTUX JIOMOJHUTEIBHBIX CHMBOJIOB.

Ne ykckypeuu ITocenaemMbie 00bEKTHI CroumocTsb (pyo)
1 My3eil )KMBONIUCH, TTApK 450
2 3aropoIHbII IBOpEI, KPETIOCTh 250
3 3aropoHBIN TBOPEI], My3€H JKUBOITHCH 200
4 [MTapx 200
5 3aropoJIHbIA IBOPEI] 250
6 Kpenocts 150

77) ITyremecTBeHHUK 13 OMCKa XOYET MOCETUTh YETHIPE TOpoJia 30JI0TOTO KOJIbIA
Poccun: Bnangumup, Apocnasnb, Cy3nane u PoctoB Benukwnii. TypareHTcTBO
npeajiaraeT MapupyThl C MOCEIIEHUEM HEKOTOPBIX TOPOJ0B 30J0TOr0 KOJIbLIA.
CeneHust 0 CTOMMOCTH OMJIETOB M MapuIpyTax IpejcraBiieHbl B Tadnune. Kakue
MapuipyThl JOJDKEH BbIOpaTh MYTELIECTBEHHHUK, YTOOBI MOOBIBaTH BO BCEX
YyeThIpéX ropojaax u 3arpatuth MeHee 6000 pyOneil? B oTBeTe yKakuTe Kakoii-
HUOYJIb OJIMH HAOOpP HOMEPOB MapUIPYTOB 0€3 MpoOEoB, 3aNsAThIX U IPYTUX J0-
MOJIHUTEJIbHBIX CUMBOJIOB.

Homep mapuipyra Iloceniaemble ropoaa Croumocts (pyo)
1 Pocros 1700
2 Pocros, Apocnasns, Baagumup 3750
3 Brnagumup, SApocnasib 2050
4 Cysznans, PocToB 2850
5 Apocnasib, Cy3nainb 2350
6 Cyznanb, Bnagumup 2450

78) Typuct, npuObBIIMKA B MOCKBY, XOYeT IMOCETHTH JOCTONPHUMEYATECIHLHOCTH:
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Kpacuyto momans, TperesikoBckyto ranepero, B/IHX wu  OcTaHKMHCKYO
TeneOalH. DKCKYPCUOHHBIE ar€HTCTBA IPEUIaraloT MApLIPYTHI ¢ MOCELIEHUEM
OJTHOM WM HECKOJBKHUX JOCTONpHUMedaTenbHOCTeH. CBEIEHUsS O CTOMMOCTH
OUJIETOB M COCTaBe MapIIPYTOB IpeacTaBieHbl B Tabiuue. Kakune mapripytsl
JOJKEH BBIOpaTh TYPHUCT, UTOOBI IOCETUTh BCE YETHIPE JOCTONPHUMEUYATEIHOCTH
U 3aTpaTUTh HAa BCE OWMJIEThl HAaMMEHBUIYI0O cyMMy? B OTBeTe yKaKuTe pPOBHO
OJMH Habop HOMEPOB MapHIpyTOB 0e3 mpoOesoB, 3amiATbIX U APYTUX
JIONIOJIHUTEJIbHBIX CUMBOJIOB.

Howmep IocemaemMbie 00bEKTHI CroumocTh
Mapupyra (pyo)
1 Kpacnas momanp 200
2 TpetpsaxoBckas ranepes, BJHX 1200
3 OcTaHKHHCKas TeaeOalHs 500
4 BJIHX, OcTtaHKuUHCKas TeaeOanHs 1500
5 TpeTbsikoBCKas rajepest 700
6 Kpacnas momanp, OcTaHKMHCKAs TeJeOanHs 1600

79) U3 25 BOIIPOCOB K 3a4eTy KypcaHT He BbIyum1 5. KakoBa BEpOSITHOCTH TOTO, YTO
Ha 3a4eTe €My JOCTaHETCsl BOIPOC, KOTOPBIM OH BbIyUUII?

80) B cOopuuke OmietoB mo maremaruke 10 BompocoB o teme «HepaBeHcTBay U
15 BompocoB mo Teme «YpaBHeHus». Haiinutre BEpOSITHOCTH TOTO, YTO B
CllyuallHO BBIOPAaHHOM Ha 3K3aMEHE OmieTe KypCaHTy JOCTaHETCsl BOIPOC IO
teme «HepaBeHncTBay.

81) Us 24 kypcantoB B rpymme 20 cuemanu mnpuBHBKH. Haymauy BeIOMparoT
Kypcanta. KakoBa BepoOsSITHOCTb TOTO, YTO BBIOpAJIM KypcaHTa, KOTOPOMY
IIpUBUBKA ObLJIa HE ClIeTaHa.

82) B xopoOke nexar 36 KypCOBOK IEpBOTO Kypca M 18 KypCOBOK BTOPOTO Kypca.
Haynauy OepyT oaHy, KakoBa BEpOSITHOCTb TOTO 4TO, 3TO OYyIeT KypCOBKa
nepBoro Kypca?

83) B kxommbroTepHOM Kilacce 16 pabouuMx KOMIBIOTEPOB, W 2 HE pabOTaroT.
Haynauy BkimrouaroT oauH KommbroTep. KakoBa BEpOSTHOCTH TOTO, YTO 3TO
pabouuii KOMIbIOTEP?

84) B rpynme 26 KypcaHTOB BBINOJHHIIM JOMAIHEE 3aJaHKe MO0 MaTeMaTuke u 4
KypCaHTa MpUIIM HEroTOBble K 3aHsATHIO. KakoBa BEpOSITHOCTH TOrO, 4YTO
IIPENOABATEINb CIIPOCUT MTOATOTOBJIIEHHOIO KypcaHTa?

1
85) Pemmre ypasuenue: 4 = o4
1 X+5
86) Pemnte ypaBHEeHuE: 3]~ 9
1
87) Pewnte ypasuenue: 5 = ——
) yp oE
1 X+6
88) Pemnre ypaBHeHHME: > =8
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s 1
89) Pemure ypasuenue: 4 = —

16

X+2
1
90) Pemmre ypaBHEHHE: (gj =27

91) CkopocTh  MaTepHaJbHONH TOUKH, JBHXKYIICHCS TNPSIMOJUHECHHO, paBHA
v(t) =6—-2t (M/c) . Yemy paBeH IyTh, IPOIICHHBIM TOYKOM 3a IEPBBIC YETHIPE
CEKYH/IbI?

92) CkopocTh MaTepUANIbHOM TOYKH, JBIDKYIIECHWCS NPSIMOJMHCHHO, paBHA
v(t) =2+3t* (m/c). YeMy paBeH IyTh, INPOHICHHBI TOYKOH 3a TPETHIO
CEKYHITY.

93) CxopocTh  MaTepHadbHONH TOUYKH, JIBHXKYIICWCS TPSIMOJIMHEHHO, paBHA
v(t) =3+4t® (m/c) . Uemy paBeH myTb, HPOILCHHbIIl TOUKOI 32 BTOPYIO CeKYHY.

94) CxopocTh MaTepHalbHONH TOYKH, JIBHXKYIICWCS TPSIMOJIMHEHHO, paBHA
V(t) =10-3t* (M/c) . Yemy paBeH ImyTb, IPOHICHHDIA TOUKOIl 3a TEpBbIE TPU
CEKYH/IbI.

95) CkopocTh  MaTepHadbHONH TOUYKH, JBHXKYIICWCS TPSIMOJIMHEHHO, paBHA
V(t)=8t>+1(m/c). UeMy paBeH IyTh, NPOWJEHHBIA TOYKOW 3a IEPBBIE JBE
CEKYH/IbI.

96) CkopocTh ~MaTepUabHON TOYKH, JBWKYILNEHCS TNPSMOJMHEHHO, paBHA
v(t) =4+9t* (w/c). YeMy paBeH IyTb, IIPOIICHHBINA TOUKO 33 TPETHIO CEKYHIY.
97) YcTraHOBUTE COOTBETCTBUE MEXKIY HEPABEHCTBAMH U UX PEIICHHUSIMU. 3aITUIIUTE

B OTBET LUU(PBI, PACTIONOKUB X B OPAIKE, COOTBETCTBYIOLIEM OyKBaM:

HEPABEHCTBA: PELLIEHUS:
ATE[B] a1 o 1) (~0;2) U (3;40)
(x=2)(x-13) 2) (3;+o0)
B) 377 >3, 3) (—0;2)
B) log, x>1. 4) (2;3)

98) YcTaHOBUTE COOTBETCTBUE MEXKy HEPABEHCTBAMU M MX PCIICHUSMH. 3alHIIUTE
B OTBET IU(PBHI, PACTIOIOKHUB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

HEPABEHCTBA: PELIEHVS:
AT E | B N 1 <0 1) (—.oo;l)u(2;+oo)
(x=1)(x-2) 2) (2;+)
B) 227 > 2; 3) (-»;1)
B) log, x> 1. 4) 1,2

99) YcTaHOBUTE COOTBETCTBUE MEXK]Iy HEPABEHCTBAMH M UX PEHICHUSMU. 3aHIIUTE
B OTBET U(PBI, PACIIOJIOKHUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

HEPABEHCTBA: PELLEHMS:
A 5 B N X—4 <0 1) (—o0;3) U (4;+0)
X—3 2) (4;+o0)
gy 47 > 4; 3) (—;3)
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B) log, x> 1. 4) (3;4)
100) YcraHoBHTE COOTBETCTBHE MEXKIY HEPABEHCTBAMU W WX PEIICHHUSIMH.
3anumuTe B OTBET LUQPHI, pPAaCHOIOKHB UX B MOPSAKE, COOTBETCTBYIOLIEM

OyKBam:
HEPABEHCTBA: PEILIEHUS:
A TE T B X;4>O' 1) (—o0;4) U (5; +0)
A5 2) (5;+x)
B) 4°7 > 4; 3) (—0;4)
B) log, x >1. 4) (4,9)

101) YcraHoBHTE COOTBETCTBHE MEXKAY HEPABCHCTBAMU W HX PCHICHHUSIMHU.
3anummTe B OTBET IU(MPHI, PACTIONOXKHUB WX B TMOPSAKE, COOTBETCTBYIOIIEM

OyKkBaM:
HEPABEHCTBA: PEILIEHUA:
A B B X_—5 <0 1) (—o0;5) U (6; +0)
N6 2) (6:+)
B) 5*° >5; 3) (—;5)
B) log, x> 1. 4) (5;6)

102) YCcTaHOBUTE COOTBETCTBHUE MCXKOAY HCPAaBCHCTBAMM MW HX PCIICHUAMH.
3anuimmTe B OTBET ]_II/I(pr)I, PaCIIONIOKHUB HX B IOPAOKE, COOTBCTCTBYIOIICM

OyKkBaMm:
HEPABEHCTBA: PELLIEHMSI:
Al B | B A) —— <0, 1) (=00;6) L (7;+00)
(Xx—=6)(x-7) 2) (7;+0)
B) 6" >6; 3) (—=;6)
p) log, x>1. 4) (6;7)

103) Bapyka mporuia Mo TSYCHHUIO pekH 48 KM M, TOBEPHYB 00paTHO, MPOILIA eIIe
36 kM, 3aTpaTuB Ha Bech myTh 6 yacoB. Haliiute cOOCTBEHHYIO CKOpPOCTh
OapiKu, €CJIM CKOPOCTh TEUCHUS PEKH paBHA 5 KM/U.

104) Temnoxo/ MPOXOAMT MO TEYCHUIO PEKU IO MyHKTa Ha3HauCHHs 76 KM M MOCTIC
CTOSTHKM BO3BpAIllA€TCs B yHKT oTnpasieHus. Hailaure CKOpocTh TEMI0Xoa B
HETIOJIBMXKHOM BOJIE, €CJIM CKOPOCTh TEUCHMs paBHA 3 KM/4, CTOSIHKA JJUTCS 1
4ac, a B IIYHKT OTIIPABJICHUS TEIUIOXOJ BO3Bpamaercsa depe3 20 yacoB mocie
OTIUIBITHUS U3 HETO.

105) bapsa mporuia o Te4eHuto peku 80 KM M, MMOBEPHYB OOpaTHO, MpOIILIa eIie
60 kM, 3aTpatuB Ha Bech MyTh 10 wacoB. Haiinure cOOCTBEHHYIO CKOpPOCTh
OapiKu, €CJI CKOPOCTh TEUCHUS PEKH paBHA 5 KM/U.

106) TerutoxoJ MPOXOIUT 1O TEYCHHIO PEKU JI0 MyHKTa Ha3Ha4deHus: 70 KM H TOCIe
CTOSIHKM BO3BpalllaeTcsl B MYHKT OTHpaBiieHHs. Hailaure CKOpoCTh TeudeHus,
€CJIM CKOpPOCTh TEIUIOXOJa B HEMOJABMXKHOM BOje paBHA 24 KM/4, CTOSIHKA
JUIMTCSL 8 4acoB, a B MYHKT OTHPABJIEHHUs TEIUIOXOJ BO3Bpalaercs udepes 14
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4acoB MOCJI€ OTIUIBITHS U3 HETO.

107) Bapya mporiuia mo TeUEeHHI0 peKH 32 KM U, IMOBEPHYB 0OpaTHO, MPOILIA eIle
24 xM, 3aTpaTuB Ha Bech MyTh 4 yaca. Halinure coOCTBEHHYIO CKOPOCTh OapKu,
€CJIM CKOPOCTh TEUEHUSI PEKH paBHA 5 KM/U.

108) Temnoxo/ MPOXOAMT IO TEYCHUIO PEKU JI0 MyHKTa Ha3HaueHus 80 KM M MoCye
CTOSIHKM BO3BpAILlA€TCs B MMyHKT OTHpaBieHus. Haiinure ckopocTh Temioxoa B
HEMOJIBM)KHOU BOJIE, €CJIM CKOPOCTh TEYEHHS paBHA S5 KM/4, CTOSIHKA JITUTCS 23
4aca, a B IIyHKT OTIIPABJIEHUS TEIJIOXOJ BO3BpaLIacTCsA yepe3 35 4acoB Mocie
OTIUIBITHUS U3 HETO.

109) [Iee kpyxku umeroT Gopmy nmiamHapa. [lepBas kKpyxkka B
MOJITOpA pa3za HUKE BTOPOM, a BTOpas BTPOE YK€ MEPBOM. _
Bo ckoipko pa3 o0BEM mepBOl KPYKKH OOJbIIe 00BhEMa )
BTOpOM?

110) Janbl aBe KpyXKH IHIHHApUYeckoi (opmel. [lepBasi kpykka BIBOE BBIIIC
BTOpPOM, a BTOpasi B 4EThIPE pa3a 1upe neppoid. Bo ckoybko pa3z 00bEM BTOpOI
KPYKKHU 00JIbI1Ie 00BEMA NIEPBOIA?

111) JJanbl 1Be KPYKKH HWIMHAPHUYECKOH (Gopmbl. [lepBas kpyxka B YeThIpe pasa
HIKE BTOPOM, a BTOpasi B MOJITOpa pasa mupe nepBoil. Bo ckoyibko pa3 00bEM
MEePBOIl KPY>KKH MEHbIIIE 00bEMa BTOPOI?

112) JIBe kpyxKu uMeroT GpopMy muiauHIpa. [lepBas kpykka B TOJTOpa paza HIDKE
BTOPOM, a BTOpas BJIBOE Mupe nepBoid. Bo ckoyibko pa3 00bEM NEpBOM KPYKKH
MEHbIIIE 00BEMA BTOPOI?

113) lansl naBe KpyXKH ImuaHApUYeckoi (opmel. [lepBas kpyxka B 4YeTBHIpE C
IOJIOBUHOM pasa BbILIE BTOPO, a BTOpas B IOJITOpA pa3a Impe nepBoil. Bo
CKOJIBKO pa3 00bEM BTOPOH KPY>KKH MEHbILIE 00bEMa MepBOi?

114) Jlansl ABEe KPYXKH IUIHHAPUIECKOi (hopMmbl. [lepBas kpyKka BUETBEPO BBIIIIEC

BTOpOH, a BTOpasi B UEThIpE pasa Impe nepoi. Bo ckoibko pa3 o0bEM nepBoit
KPY>KKH MEHbIIIEe 00bEMa BTOPO?

66



