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@OHJT OIEHOYHBIX CPEACTB pa3paboTaH Ha OCHOBe (QeaepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CpeaHero ooliiero oOpa3oBaHUs,
yTBepkaeHHoro Ilpukazom MunnpocBenienuss Poccun ot 12.08.2022 N 732 u
OpUMEPHOM MpOrpaMMbl TIO JaHHOW 001Ie00pa3oBaTeIbHOM  JUCIUIUIMHE,
paccMoTpeHHOM U omoOpeHHoM Ha 3acenanuu I[lemarornueckoro coBera ®I'BOY
JI1O UPIIO (ITpotokon Ne 13 ot 29.09.2022 1)

@DOHJT OIICHOYHBIX CPEJICTB PACCMOTPEH M 0100peH [lemarornyeckum coBeToM
Konmnemxka Yensiourckoro rocymapctBeHHoro yHuBepcuteTa (mpotokon Ne 1 ot 30
asrycra 2023 ).
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1. Pe3yabTaTtsl 00yueHus, periaamentuposanusie ®I'OC COO
¢ yuetom ®I'OC CIIO

JucuuiinHapHble (MpeAMeTHbIE) pe3yJIbTAThI OTPAKAIOT:

- Brnagenme wmeromamMm 10Ka3aTenbCTB, AJITOPUTMAMH pEIICHUS 3a]ad;
yMeHrue (GOpMYyIHpPOBATH OIPEACICHHs, aKCHOMBI W TEOPEMBI, MPUMEHATH WX,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

- YMeHHme OomnepupoBaTh TOHITHAMH: CTEINCHb YHCIA, JorapudM UHCIa;
yMEHUE BBIMOJIHATh BBIYKMCICHUE 3HAYCHUNW W TPEeoOpa3oBaHUsl BBIPAKEHUN CO
CTENEHSIMU U JoraprudmaMu, Tpeodpa3zoBaHus JPOOHO-PAMOHATBHBIX BBIPAKEHUN;

- YMeHHe onepupoBaTh MOHSATUSMHU: pAaIlMOHAJIbHBIE, HppaIMOHAIIbHBIE,
MOKa3aTeNIbHBIC, CTCTICHHBIC, JTOTApU()MHUUIECKIE, TPUTOHOMETPUUECKUE yYPaBHCHUS
1 HEPABEHCTBA, UX CHUCTCMBI;

- YMeHHe omnepupoBaTh MOHATHUSAMU: (YHKIHS, HENpEepbIBHAS (QYHKIHS,
MPOM3BOAHAS, TIEPBOOOpa3Hasi, OMpPEACICHHBI WHTErpall; YMEHHWE HaXOJHTh
IIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIWN, HCIHOJIB3Ysl CIPAaBOYHBIE MaTepUalbl;
UCCJIEIOBaTh B TMPOCTEUIINX CIydasX (YHKIHMM HAa MOHOTOHHOCTh, HAXOJWTh
HauOOJBIITNE U HAUMEHBIITUE 3HaYeHUsI (DYHKIIHMI; CTPOUTH TpaKu MHOTOUWICHOB C
MCITOJIb30BAaHUEM armapara MaTeMaTHYeCKOTO aHaju3a; MPUMEHSATH MPOU3BOIHYIO
MIpU PEIICHUM 3a/1ad Ha JABMKEHUE; PelIaTh MPAKTHKO- OPUCHTHPOBAHHBIC 3a/1auu
Ha HaWOONBIINE W HAWMCHBIIWE 3HAYCHHS, HAa HAXOXXICHUE ITyTH, CKOPOCTH H
YCKOPCHHUS;

- YMeHuwe  omepupoBaTh  TOHSATHUSAMH:  pallMOHANbHAs  (PYHKIUA,
nmokazaTenbHass (QyHKIUS, cTeneHHas QyHKus, gorapudmMuyueckas QyHKIus,
TPUTOHOMETpUUYECKHE (PYHKIMU, OOpaTHbie (YHKIIUUA, YMEHUE CTPOUTH Tpaduku
M3YUYEHHBIX (DYHKIMI, WCMOIB30BaTh TpadUKU TpPU H3YUYCHUU TMPOIECCOB M
3aBUCUMOCTEH, MpU PEIICHUM 3a71ad M3 JIPYTUX YYEOHBIX MPEIMETOB W 3a7ad U3
peabHOM KU3HH, BRIpaXKaTh (hOpMYyJIaMHU 3aBUCUMOCTH MEK/y BEIIMUNHAMU;

- YMeHme pemaTh TEKCTOBBIC 3aJadyd pPa3HBIX THUIIOB (B TOM 4YHCJIE Ha
MIPOIICHTHI, JTIOJIM U YacTW, Ha JBIWKEHUE, padoTy, CTOMMOCTh TOBApOB W YCIHYT,
HAJIOTH, 3a7a4d W3 00JIACTU YMPAaBJICHUS JUYHBIMU U CEeMEHHBIMH (pHHAHCAMM);
COCTABJISITh BBIPAKCHHS, yPaBHEHHS, HEPABEHCTBA M HMX CHCTEMBI IO YCIIOBHUIO
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3a/la4yd, MCCIENOBaTh IOJYYEHHOE pEUIEHWE W OLIEHUBATh MpPaBIONOA0OHOCTh
pe3yJIbTATOB;

- YMeHHe omnepupoBaTh MOHATHAMH: CpelHee apu(pMETHIECKOe, MEIHMaHa,
HauOOJbIIIEE W HAUMEHbIIEE 3HAUCHHUA, pa3Max, JUCHEpCHsi, CTaHAAPTHOE
OTKJIOHEHHE YUCJIOBOT'O Habopa;

- YMeHue u3BJIeKaTh, UHTEPIPETUPOBATh UH(MOPMAIIUIO, PEICTABICHHYIO B
TabiMIlax, Ha JuarpaMmax, Trpadukax, OTPaKaIOIIyI0 CBOWCTBA pEalbHBIX
MPOIIECCOB M SIBJICHUM; TMPEACTaBIATh HHPOPMAIMIO C TOMOINbIO Tabuull u
IarpaMM; HMCCIEI0BATh CTATUCTUYECKUE TAHHBIE, B TOM YHUCIE C MPUMEHEHHUEM
rpaduyeCcKuX METOJIOB U JIEKTPOHHBIX CPEJICTB;

- YMEHHE OIepUpOBaThb IIOHATUSMH: CIyYaWHBIM OMNBIT U CIYYalHOE
COOBITHE, BEPOSATHOCTh CIIy4aitHOTO COOBITHS;

- YMeHHE BBIYHCIATH BEPOSITHOCTh C UCIOJIb30BAaHUEM TpaduyecKux
METOJIOB; MPUMEHATH (OPMYJIBI CIOXKEHHS] U yMHOXKEHHSI BEpPOSTHOCTEH,
KoMOUHaTOpHBIE (HaKThl U (HOPMYJIBI IPU PELICHUM 3a7a4; OLICHUBATH BEPOSTHOCTHU
peanbHbIX COOBITUI; 3HAKOMCTBO CO CIy4YallHBIMU BEJIMUUHAMU;

- YMeHue NpUBOAUTH TPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YHUCEN B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMeHue OIepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, JABYIPAHHBINA YTOJI, CKPEIIMBAOIINECS IPSAMBIE, MapaLIEIIbHOCTD U
NEPIEHAUKYJIIPHOCTD NPSAMBIX U IJIOCKOCTEHN, YTOJ MEXAY MPSIMBIMU, YTOJI MEXIY
NpSAMOM W TUJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSTHUE OTTOYKH [0
IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBbIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH;
YMEHHUE HCIOJIb30BaTh IMPU PEIICHUU 3ajlad Hu3y4deHHble (aKThl U TEOPEMBI
MJIAHUMETPUU; YMEHHUE OILICHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIEro MUPa;

- YMeHue ONEPUPOBATH MTOHSTUAMMU: MHOTOI'PaHHUK, CECUCHUE
MHOTOTPaHHHKA, Ky0, MapauieNenume], mprusma, nupamMusa, Gurypa u moBEpXHOCTh
BpaIieHus, MWIMHIP, KOHYC, map, chepa, cedeHust Purypsl BpalieHus, MIOCKOCTb,
Kacaromasicsi cdepbl, HWIMHAPA, KOHyCa, IUIONMIAJb IMOBEPXHOCTH IHUPAMMUIBI,
NpPU3MBI, KOHyCa, HWIMHIpA, IUomaab cdepsl, o0beM KyOa, MNPSIMOYTOJIHHOTO
napajjiejenuneaa, NUPaMUJIbl, MPU3MbI, HWIMHAPA, KOHYyCa, IIapa; YMEHHUE
n300paxaTh MHOTOTPAHHUKH M TOBEPXHOCTH BpAILEHMs, UX CEYEHHUS OT PYKH, C
MOMOILBI0 YEPTEKHBIX HMHCTPYMEHTOB M  JJIEKTPOHHBIX CPEICTB; YMEHHE
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pacno3HaBaTh CHMMETPHIO B IMPOCTPAHCTBE; YMEHHE pACIIO3HABATh NpPABUIIbHBIC
MHOTOIPAHHHKW;

- YMeHue onepupoBaTh MOHATUSMU: JBHKEHUE B MIPOCTPAHCTBE, MOJOOHBIC
(Gurypsl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIIEHHUE IJIOMIAeH MOBEPXHOCTEH U
00bEMOB TOIOOHBIX (PUTYD TIPHU PEIICHUU 3a]1a4;

- YMeEHHE BBIYMCIIATh T€OMETPUUYECKHE BEIUYMHBI (JJIMHA, YIOJ, IJIOMIA/b,
00beM, MJIOIIAAb IOBEPXHOCTH ), UCIIOIb3Ys U3yUeHHbIE (POPMYJIBI U METO/IbI;

- YMeHue onepupoBaTh MOHATUSMU: NPSIMOYIOJbHAs CHCTEMa KOOpIWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE MTPOU3BEICHHE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAHTD C
NOMOIIbIO H3YYEHHBIX (OPMYJI KOOPJAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEXAY JBYMS TOUKaMU;

- YMeHue BbIOMpATh NOAXOSAIINNA U3yYEHHBIM METO AJIS pELICHUs 3a/1a4H,
pacrno3HaBaTh MaTeMaTUYeCKue (PakThl 1 MaTEMATHUECKUE MOJEIH B IPUPOIAHBIX U
OOILIECTBEHHBIX  SIBJICHUAX, B HCKYCCTBE;, YMEHHUE TNPUBOJUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUHA POCCUMCKON 1 MUPOBOM MaTEMAaTHYECKON HAYKH.

- YMeHHe omnepupoBaTh NOHATUSMHU: ONpEIEICHUE, aKCMOMa, TEOpeMa,
CJIEICTBHE, CBOMCTBO, MPU3HAK, J0KAa3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH;
yMeHue (GopMyJIHpoBaTh OOpaTHOE U MPOTUBOIOJIOKHOE YTBEPXKIEHUE, TPUBOIUTH
OpUMEPBl M KOHTPHPHUMEPHI, HCIIONB30BAaTh METOJ MAaTEMaTHYECKON WHIYKIIWH;
OPOBOJAUTH JIOKA3aTEJIbHBIE pACCyKJIEHUsS INpH pEIIEHUWH 3aJad, OLEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYKICHUI;

- YMeHue onepupoBaTh MOHATUSAMU: MHOKECTBO, MOJMHOKECTBO, ONEpaLluU
HaJ MHOXECTBaMHU; YMEHHE MCHOJb30BaTh TEOPETUKO-MHOXECTBEHHBIN armapar
JUISL OMMCAaHUSl peajbHbIX MPOLECCOB M SBJICHUW, W MPHU PEIICHUM 3a/lady, B TOM
quciie M3 Jpyrux ydeOHbIX mnpeameToB; 2.1 PesynbTaTsl, 3akpemsieHHble 3a
JTUCHUTUINHOMN

- YMeHue omnepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK,
rpag Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OMNHUCHIBaTh TIpadbl pa3IUUHBIMU
croco0aMu; UCIONIb30BaTh I'padbl IPH PEIICHUH 3a/ay;

- YMeHue cBOOOJHO OMEpUPOBATH MOHATHUSIMH: COYETaHHE, NEPECTAHOBKA,
YUCJIO COYETaHWM, YHUCIO0 TMEPEeCTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSThH
KOMOMHATOPHBIE (PaKThl U PACCYKIECHUS IS PELICHUS 3a7a4;
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- YMeHHe OomnepupoBaTh IMOHATHSAMH: HATypajlbHOE YHCIO, LEJIOE YHUCIIO,
OCTAaTOK [0 MOJAYJIO, PAllMOHAIBHOE YHCIIO0, UPPALMOHAIIBHOE YKCIIO, MHOKECTBA
HaTypaJbHbIX, ULEJbIX, pPalUOHAIbHBIX, JACHCTBUTENBHBIX YHCEN; yMEHUE
UCIOJIb30BaTh NPHU3HAKH  JIETUMOCTH, HAWUMEHBIIMK OOmMI  JenuTens WU
HauMeHblIee 0011iee KpaTHoe, aNroput™ EBKIIMAa npu penieHnu 3aa4; 3HakOMCTBO
C Pa3JIMYHBIMU NO3ULMOHHBIMA CUCTEMAMHM CUUCIICHUS;

- YMeHue CcBOOOJHO ONEPUPOBATH MOHATHSMM: CTEHEHb C LEJIbIM
MOKa3aTelieM, KOpPEHb HATypaJbHOW CTENEHH, CTENEeHb C PalMOHAJIbHBIM
MOKa3aTeleM, CTENeHb C JEHCTBHUTEIbHBIM (BEIIECTBEHHBIM) IOKAa3aTeleM,
norapu(M 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMeHHe onepupoBaTb  IOHATUSAMHU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHUI W HEPaBEHCTB,
PAaBHOCWIBHOCTh  YPaBHEHMI, HEPAaBEHCTB W  CHCTEM, palHOHAJIbHBIC,
UppalHOHaIbHBIE, [IOKa3aTeJIbHBIE, CTCIICHHBIE, jorapudmuyeckue,
TPUTOHOMETPUUECKUE YPABHEHHS, HEPABEHCTBA M CHUCTEMbl; YMEHHE peIlaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbI C MOMOILBIO Pa3IUYHBIX MPUEMOB; peLIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMbl C MApaMETPOM; MPUMEHSATH YypaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMbl JUIsl PEIICHHS MaTEeMaTUYEeCKUX 3ajJady W 3a7ad H3
pa3IUYHBIX 00JACTEN HAYKU U pealTbHOM JKU3HU;

- YMeHue cBOOOJHO ONEepUpOBaTh MOHATHAMU: Tpaduk GyHKIHUU, oOpaTHAs
GbyHKIMS, KOMMO3UIMS (YHKIHMM, JTUHEHHas (QYHKIUS, KBaJpaThyHas (QyHKIIHS,
cTeneHHass (YHKIUS C LEJbIM IOKa3aTelieM, TPUTOHOMETpUYECKue (DyHKIHH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (DPYHKIMH, IMOKa3aTelbHas M Jjorapupmuyueckas
GyHKUMY; yMEHUE CTPOUTh TIpaduku (YHKIMMA, BBIIOJHATH MpeoOpa3oBaHuUs
rpa@ukoB QyHKIIHIA;

- YMeHue HUCHoab30BaTh Trpaduku (PyHKUUN Uil U3Yy4YEHHUS MHPOIECCOB U
3aBHCHMOCTEH MPH PELIEHUH 3a/1a4 U3 APYTUX yUeOHBIX MPEIMETOB U U3 PEaIbHOM
’KU3HU; BBIpaXxaTh (POpMyIaMH 3aBUCUMOCTH MEX]y BEJIMUYMHAMU;

- YMeHue CBOOOJHO ONEPUPOBATH MOHATHUSMHU: YETHOCTh (PYHKIIUH,
NEePUOJUYHOCTh (PYHKIMU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH (DYHKIIHH,
IKCTpeMyM (QYyHKIHMHM, HauOoJblllee M HaUMEHbIlIee 3Ha4YeHUs (YHKIUU Ha
IPOMEKYTKE; YMEHUE IPOBOJUTH UCCIIEI0BaHNUE (DYHKIINY;
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- YMeHHe HuCHoJb30BaTh CBOWCTBA M TpapuKkd (QYHKIMA AN pEIICHUS
YpaBHEHUH, HEPABEHCTB M 3aJlad C MapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOU
IJIOCKOCTH MHOECTBA PEIICHUI YpaBHEHUI, HEPABEHCTB U UX CHCTEM,;

- YMeHue CBOOOAHO ONEPUPOBATh MOHATHUSAMHU: IOCJIEI0BATEIBHOCTD,
apudmernueckas Iporpeccusi, TreOMETpUYecKass Mporpeccus, OECKOHEUHO
yObIBarolasi reoMeTpruuecKasi porpeccus; yMeHre 3aaBaTh MOCIEI0BATEIbHOCTH,
B TOM YHCJIE C IIOMOILBIO PEKYPPEHTHBIX (POPMYII;

- YMeHHe onepupoBaTh MOHATUAMH: HEMPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (QyHKIMH, IIepBasg U BTOpas MPOM3BOJHAA (DYHKIIMH, T€OMETPHUUECKUI U
(u3HUECKUil CMBICI TPOU3BOJHOM, MEpBOOOpa3Has, ONPEICICHHbIA HHTErpa;
YMEHME HaXOJWUThb AaCUMITOTHl rpaduka (yHKUUU; YMEHHE BBIUUCIATH
OPOU3BOAHBIE CYMMBI, TPOMU3BEACHMS, YACTHOTO M KOMIO3UIMU (DYHKUUH,
HaXOJUTh ypaBHEHUE KacaTelbHOM K rpaduKy QyHKIUHY;

- YMeHue HCHoJib30BaTh MPOU3BOJHYIO JUISI UCCIENOBAaHUS (PYHKUMH, IS
HaxXOXXJEHUs  HAWIyYllIero peleHuss B  NPUKIAJHBIX, B TOM  YHCJE
COLIMAIBHOAKOHOMUYECKUX U (PU3NYECKUX 3aJauax, AJIg ONPEACTICHHUs] CKOPOCTH U
YCKOpPEHMS; HAXOAUTh IUIOMAIM M O00beMbl (QUIYyp € TMOMOIIBIO HHTErpana;
NPUBOANTH  NPUMEPbl  MaTEMaTHUYECKOrO0  MOJEIUPOBAHUS €  [OMOIIBIO
nuddepeHnranbHbIX ypaBHEHUM;

- YMeHHe OmnepHpoBaTh IOHATHUSIMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbBIE
KOMIUIEKCHBIE YHCJIa, MOJAYJIb M apryMEHT KOMILJIEKCHOTO 4Hcia, (opMa 3amucH
KOMILJIEKCHBIX 4yuced (reoMeTpuyeckas, TPUrOHOMETpUYECKasi U airedpanyeckas);
YMETh MPOU3BOJUTH apUPMETUUYECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIaAMU;
OPUBOJUTDH MPUMEPHI UCTIONB30BAHUS KOMIUIEKCHBIX YHCEIT;

- YMeHue cBOOOJHO ONEpUpOBaTh MOHATUSIMU: CpeliHee apudmeTHdeckoe,
MeraHa, HauOoJIblliee 1 HauMEHbIIIee 3HAUCHHUs, pa3Max, JUCIIEPCHs], CTAaHIapTHOE
OTKJIOHEHHE JUI1 ONHCAHWS  YUCJIOBBIX JAHHBIX; YMEHHE HCCIEA0BATh
CTaTHUCTUYECKUE JIaHHBIC, B TOM YHCJIE C MPUMEHEHHEM IpadUyecKux METO/0B U
ANIEKTPOHHBIX CPEACTB; rpadUyecKd HCCIEAOBATh COBMECTHbIE HAONIOIEHUS C
IIOMOILBIO IarpaMM pacCeUBaHUSA U JIMHEMHON PErpeECCUH;

- YMeHHMe HaxoJIUTh BEPOSITHOCTU COOBITUH C  HUCHOJIb30BAaHUEM
rpa@uuecKkux METOJOB; MPUMEHSTh IJis pelleHUus 3aAad (OpPMYJIbl CIOXKEHHS U

© ®IreOY BO «Uenl'V»




Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 9 m3 45 IlepBelii 3x3eMILIAp KOITHS Ne

YMHOXKEHUSI BEpOsATHOCTEH, HopMyIly MOITHON BeposATHOCTH, hopmyrny bepHysm,
KOMOHMHATOpPHBIE (PaKThl U (POPMYJIbI; OLIEHUBATH BEPOSTHOCTU PEATBHBIX COOBITHH;

- YMeHue onepupoBaTh NMOHATHSAMHU: CIydaliHas BEIWYWHA, PACIPEICIICHHUE
BEPOSITHOCTEN, MATEMATHYECKOE 0KUIAHNE, TUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE
CIIy4ailHON BeJNWYUHBI, (YHKUUU PACIPENETICHUS] U IUIOTHOCTH PAaBHOMEPHOTO,
NIOKA3aTeJIbHOIO U HOPMAJIBHOTO PacpeeIeHU;

- YMeHHE HCNIOIb30BaTh CBOKMCTBA U3YUYEHHBIX PACIPENCICHUIN 1T PELICHUS
3a/1a4y; 3HAKOMCTBO C THOHATHSMH: 3aKOH OOJIBIIMX YHUCEI, METOJBI BHIOOPOYHBIX
MCCJIEI0BAHNM; YMEHHE NMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YUCET
B [IPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX;

- YMeHue cBOOOJHO ONEpPUPOBATH MOHATHUSAMU: TOUKA, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN YIOJ, IBYTPAHHBIN yIoJI, TPEXTPaHHbIA yIoJ,
NEPECEKAIOIINECS, TapAJIEIIBHBIE U CKPELIMBAIOIIMECS MIPSMBIE, TAPAIIEIBHOCTD U
NEPHEHANKYJIIPHOCTD MPSMBIX U IUIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YTOJ MEXIY
MNpSAMOMl M IUIOCKOCTBIO, YTrOJd MEX]y IUIOCKOCTSMH;, YMEHHE HUCIOJIb30BaTh NpPH
pelIeHnH 3a/1ad U3y4deHHbIE (DaKThl U TEOpPEMbl TUIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepbl 0O0BEKTOB B OKPYIKAIOIIEM MHUPE;

- YMenue ONepUpoOBaTh  TMOHSATHUAMM: MHOTOIPAHHUK, CEUYCHHE
MHOTOTpaHHMKA, MPaBWIbHBIM MHOTOTPAaHHUK, NpU3Ma, NOHpamuia, ¢Gurypa u
NOBEPXHOCTh BpallleHus, LWINHApP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH,
CEYECHMS] KOHYCAa U LMJIMHAPA, NapaJljIeIbHble OCH WJIA OCHOBaHUIO, CEYECHME I1apa,
IJIOCKOCTB, Kacaromascs cepsl, WINHIPA, KOHYCA;

- YMeHHEe CTpPOUTh CEYEHHE MHOTIOTPaHHHKA, U300pa)kaTb MHOTOTPaHHUKH,
Gurypel ¥ TMOBEPXHOCTH BpAIICHMS, UX CEUYEHUS, B TOM YHUCJIE C MOMOUIBIO
AIIEKTPOHHBIX CPEICTB;

- YMeHue NmpUMEHSTh CBOMCTBA T'€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
(GopMynupoBaTh OIpeneieHus] HU3y4aeMbIX (UTYyp, BBIABUTATb THUIOTE3Bl O
CBOMCTBAaX M MpPU3HAKaX T€OMETPUUYECKUX (PUTyp, 0OOCHOBBIBATH HJIM ONPOBEPraTh
UX; yYMEHHUE MPOBOJIUTH Kiaccu(ukanuioo ¢GUryp IO pa3MyHbIM IPHU3HAKAM,
BBINIOJIHATh HEOOXOAUMBIE JIONIOJHUTEIbHBIE IOCTPOCHHUS;

- YMeHue cBOOOJHO ONEpUPOBaTh MOHATUSIMH: IUIOMIAb (DUTYpBI, 00beM
(Gurypsl, BeIMYMHA YIJa, PACCTOSIHUE OT TOYKH JI0 MIOCKOCTH, PACCTOSHUE MEXKIY
OpSIMBIMH, PACCTOSHUE MEXKAY IUIOCKOCTSIMH, IUIOMIaab cdephl, III0maab
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MOBEPXHOCTU  MHUpPaMU[bI, MPU3MBI, KOHycCa, LHWJIMHApA, O00BeM KyoOa,
MPSMOYTOJIBHOTO TNapaJUiesIieNune a, HUPAMHUIbBI, MPU3MbI, LWIWHIAPA, KOHYCA,
11apa; yMeHue HaXOAUTh OTHOLICHHE 00bEMOB MOJOOHBIX GUTYD;

- YMeHue cBOOOAHO ONEPUPOBATh MOHATHUAMHU: JBHKEHUE, NapajuIeIbHbINA
IEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MIOBOPOT, MpeoOpa3oBaHUE
10100151, MoA00HBIE GUTYPBI; YMEHUE PACIIO3HABATH PaBHBIC U MOJ00HbBIE (PUTYDHI,
B TOM 4YHUCJIE€ B IPUPOJE, HCKYCCTBE, apXUTEKType; YMEHHE MCIOJb30BaTh
r€OMETPUYECKUE OTHOILIECHHUS, HAXOIUTh T€OMETPUUYECKHUE BEIIMYUHBI (JUIMHA, YTOJ,
IJIOIIAb, O0BEM) MPHU PEIIEHUM 3aJad W3 JIPYTUX YYEOHBIX MPEIMETOB H U3
pEAIbHOM KU3HU;

- YMeHue cBOOOJHO ONEPUPOBATh MOHATHUSAMHU: NPSAMOYTOJIbHAs CHUCTEMA
KOOpPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOPA, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTOopa Mo 0a3ucy, CKaspHOE
IPOU3BEIACHUE, BEKTOPHOE NPOU3BEACHHUE, YIOJ MEXIy BEKTOpAMH; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ AJI PEUICHUSI TEOMETPUUYECKUX
3a/a4 W 3a37a4 JIPYyrux y4yeOHBbIX MPEIMETOB; ONEPUPOBATH MOHATHSIMHU: MaTpUla
2x2 n 3X3, onpeAenuTeNb MaTPULbI, TEOMETPUUECKUI CMBICI ONIPENEIUTENS;

- YMeHHe MOJENMpoBaTh pealbHbIE CHUTyalldd Ha A3bIKE MAaTEMATHKU;
COCTABJISITh BBIPA)XXCHMS, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIIOBHUIO
3aJla4uM, UCCIEA0BaTh MOCTPOSCHHBIE MOIENIM C UCIOIb30BaHUEM amlmnapara ajareopsl,
MHTEPIPETUPOBATh IMOJYUYEHHBIM pPE3yJIbTaT; CTPOUTh MATEMATHYECKUE MOJEIN C
MOMOILIbI0 T€OMETPUYECKUX TOHITHUI M BEIMYMH, peliaTh CBA3aHHBIE C HUMH
MPaKTUYECKHUE 337a4d; COCTABIISATh BEPOSTHOCTHYIO MOJIETb U UHTEPIPETHPOBATH
NOJYYEHHBIA  pe3yJibTaT,  pelarb  NPUKIAJHBIE  3aJadyd  CpPelCTBaMU
MAaTeMaTH4YeCKOr0 aHajiu3a, B TOM YHCIE COLHAIBHO-DKOHOMUYECKOTO U
(uznyeckoro xapaxkrepa;

- YMeHue BbIOMpATh MOAXOAAIIMN METOMA AJIs PELICHUs 3a/1aui; MOHUMaHHUe
3HAYUMOCTH MaTE€MaTHK{ B M3yUYEHUU NMPUPOJHBIX U OOIECTBEHHBIX IMPOLECCOB U
ABJICHUM; YMEHHE pPacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHUE NPUBOAUTH NPUMEPHI MATEMATUUECKUX OTKPBITUHA POCCUMCKOU U MUPOBOMU
MaTeMaTU4ECKOU HAyKHU.

OK OlI. BoiOupath cnocoObl  penieHus 3anad  MpodecCUOHATbHON
NEeATENbHOCTH, TPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.
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OK 2. OcymiecTBiaTh MOWCK, aHAIW3 W HHTEpHIpeTauio HHpopmammu,
HE0OXO0IUMOM IS BHITIOTHEHUS 3a71a4 MpodheCCUOHATBHOM NeATeIbHOCTH.

OK 03. [1nanupoBath U peain30BbIBaTh COOCTBEHHOE MPO(heCcCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTath B KOJUIEKTUBE U KOMaH e, 3 (HEKTUBHO B3aMMOACHCTBOBATh
C KOJUIETaMH, pyKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymecTBimaATh YCTHYHO M NMCBMEHHYIO KOMMYHHUKAIMIO Ha
roCyJJapCTBEHHOM SI3bIKE C y4E€TOM OCOOEHHOCTEH COLMAIbHOTO U KYJIbTYPHOTO
KOHTEKCTA.

2. ®oH OLIECHOYHBIX CPEACTB VISl BXOJHOT0 KOHTPOJIS

BX0mHOW KOHTPOJIb COCTOMT W3 33JaHUW, YACTUYHO B3SITHIX U3 OTKPBITOrO
6anka OI'D u BIIP mo maremaTtuke. Ha BeInoJIHEHUE 3aJaHU BXOJIHOT'O KOHTPOJIS
naercs 1 akagemudeckuit yac (45 MUHYT).

BxomHoli  KOHTPOJb  COCTOMT W3 2-X 4YacTe: 00s3aTelbHOM U
JOTIOJITHUTEIIbHOU.

OOs3aTtenpHas 4acTh COAEPKUT 3aJaHUS MUHHUMAJIBHOTO 0053aTe€IbHOTO
YPOBHSI, TOTIOJIHUTEJIbHAS YaCTh - 00JIee CJI0KHBIC 3aJaHus.

[Ipu BBITIOTHEHUHU 3aaHUN TPEOyeTCs MPEACTaBUTh XOJ PEIICHUS U YKa3aTh
MOJIy4eHHBIA OTBET. [IpaBUIBLHO BBIMIOJHEHHOE 3aJjaHue M3 O00sA3aTEIBbHOW YacTH
OIICHUBACTCSA B OJIMH Oall, MPaBWJIHHOE BBIMIOJHEHUE 3aJaHUMN JIOMOTHUTEIHLHON
JacTH olleHnBaeTcs 3 6aymtamMu win 1-2 6anmaMu 3a 9aCTUIHOE PEIICHHE.

bannel, mosy4yeHHBIE 3a BCE BBITIOJIHEHHBIE 3a/IaHUsI, CYMMHUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOATTLHOU cCUCmEME

OTMeTKa Yucno 6annoB, HEOOXOIUMOE JJIS TOTYUYEHUS OTMETKH

«3» (ynoB.) 7-9

«4» (xopor1o) 10-12

«5» (OTIMYHO) 13-15
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Obpazosamenvhule pe3yibmamol, Hoojexcaujue nposepke (emeHmol).

JIP61,JIP65,JIP66, P69, AP 6 12, IP6 14. IPy 1, IPy 5, IP y 7,
JIPy 8, IPy 18, IP y 19. OK 01, OK 02, OK 03, K 04, OK 05.

3anamm BXOJHOT'0O KOHTPOJIA

Oo0s13aTesibHAs YaCTh

Ilpu pewenuu 3a0anu 1-3 3anuwiume npasuibHblil OMeem u3 yemolpex
NPeOslONCEHHDIX.
1. (1 6amn) Packpoiite popMyiTy COKpAIIEHHOTO YMHOXKEHUS a2 - b
a) a>-2ab + b?; b) (a-b)(a+b); c) a? - b?; d) a®+2ab + b?
2. (1 6amn) [1nomane TpeyroJibHUKA BEIYUCISETCS 1O HOpMYJIE:
a) S= a*b; b) S= (a*b) /2; ¢) S= 2a*b; d) (a*b) /3

3. (1 6amn) Kakoe 13 cieayronux 4ucen 3aKiro4eHo Mexay uuciamu 10/17
u 5/8?
a) 0,4; b) 0,5;¢)0,6;d) 0,7

Ilpu svinonnenuu 3a0anuti 4-7 3anuwume xo0 peuleHus U noay4eHHbull
omeem.

4, (2 6amna) Pemmre ypaBHenue x2-7x+10=0. Eciam ypaBHeHHME HUMeEET
0o0Jiee OHOTO KOPHS, B OTBET 3aMMIIUTE MEHBIIUNA U3 KOPHEH.

5. (2 6amna) Ilnmomaab 3eMeNb KPECThSTHCKOTO XO35UCTBA, OTBEICHHAsS
MO/ TMOCAJKy KyCTapHUKOB U IIBETHUKOB, COCTABJISIET 24 ra U pacnpeaesieHa MEexXy
HUMH B OTHOIIEHUH 5:3. CKOJIBKO IeKTapOB 3aHUMAIOT LIBETHUKU?

6. (2 6amnma) Beicora BH mapamnenorpamma ABCD penut ero ctopony
AD na otpe3kun AH = 2 u HD = 32. /Iuaronans napamienorpamma BD pasna 40.
Harinure miomane napamieaorpaMmma.

JlonosiHUTEILHAS YACTh

Ipu svinonnenuu 3a0anus 7 3anuwume xo0, 060CHOBAHUE peuleHUs U
NONYYeHHbIl OMEen.

7. (3 Oamna) Pbi00NOB MpOMbLI Ha JIOAKE OT MPUCTAHH HEKOTOPOE
paccTosiHie BBEPX IO TEYCHHUIO PEKH, 3aTeM OPOCHII SIKOpb, 2 4Yaca JIOBHUJ PhIOYy U
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BEpHyJIca 00paTHO Yepe3 5 4acoB OT Havasna myTemecTBus. Ha kakoe paccrosiHue ot
MPUCTAHU OH OTIUIBLI, €CITU CKOPOCTh TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAs
CKOPOCTbH JIOJKH 6 KM/4?

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7
3a7aHus
OrtBer c b c 2 9 816 8

3. ®oH/ OLIEHOYHBIX CPEACTB MJIA TEKYIIEIro KOHTPOJISA

Tekylmuii KOHTPOJIb IIPOBOAATCA BO BpeMs ayAUTOPHBIX 3aHATHM 110
MaTeMaTUKe B COOTBETCTBUM C YYEOHBIM IIJJaHOM M paboueid mporpammbl O]
«Maremarnka» Mo BCeEM paszfenaM IMporpammbl. TeKymHi KOHTPOJIb COCTOUT W3
JIBYX YacTel: TEOPETUUECKON U mpakTuyeckou. [Tpu aTom oOyyaromuecs moixy4yaror
JIBE OTMETKHU.

Teopernyeckas yacTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydaroUIUecs
BBITSATMBAIOT IISITh KAPTOYEK C BOINPOCAMM, JAKOT IOJHBIA OTBET (CO CIHCKOM
BOMPOCOB 00yYaroIIMecs 3HAKOMATCS B HaUaJle U3yUeHUs pas3jaena).

IlIkana nepesooda 6annoe 6 ommemku no NAMUOANTLHOU cCUCHEME

OtmeTKa KonnuecTBO BEpHBIX OTBETOB Ha TEOPETHUYECKUE BOMPOCHI
«3» (ymoB.) 3
«4» (xopor1o) 4
«5» (OTIIMYHO) 5

3amaHusl MPaKTUYECKOW 4YacTh (KOHTPOJbHBIE paOOThl) YACTUYHO B3SITHI M3
otkpsiToro 6anka EI'D u BITP nmo maTemaruke.

Ha BbmomHeHuWe KOHTPOJABHOW paboThl MO MaTeMatuke gaercs |
aKaJeMU4ecKuil yac (45 MUHYT).

KoHntposnbHast pabota cocTouT ux 2-x yacteil. B nmepBoil yactu npejmaraercs
BBINOJIHUTD 4 3a7aHusl - BEIOpATh MPABUIIbHBIA OTBET U3 YETHIPEX MPEIIOKEHHBIX.
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Bo BTOpOI1 yacTu npennaraeTcsi BHIIOTHUTH O 3aaHMi - 0QOPMUTH X0 PEIICHUS U
3amMCaTh MMOJYyYEHHBIN OTBET.

3a nmpaBUIIbHOE BBINOJHEHHE JIIOOOr0 3a/laHus MEPBOW YacTU O0ydaroIuics
noigyyaeT ojauH Oamta. [lpaBunbHOE BBINOJHEHUE 3aJaHUMl BTOPOW YacTH
olieHuBaercs 2 6amamu win 1 6anaoM 3a YaCTUYHOE pEIICHHUE.
baiel, osry4eHHbIE 3a BCE BBINOJIHEHHBIE 3aaHUs], CYMMHUPYIOTCS.

IlIkana nepesoda 6ann06 6 ommemku no NAMUOANTLHOU cUCHEME

OtmeTka Yucno 6annoB, HEOOX0IUMOE ISl TOTYYEHHS] OTMETKU
«3» (ynoB.) 8-10
«4» (xopor1o) 11-13
«5» (OTIINYHO) 14-16

3.1 IlpsiMble U IIOCKOCTH B MPOCTPAHCTBE

Obpazosamenvuvie pe3yabmanul, NoOaeHcAUUE NPOBEPKE (IeMEHMbL):
P61, P69, AP 6 11, IP 6 12, JIP 6 14.

NPy 1, APy 14, 1Py 15, APy 16, 1P y 18, JIP y 19.

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

Teopernueckue BONpPOCHI

1. Cdopmymupyiite Teopemy [ludaropa.

2. [Tepeunciure OCHOBHBIC (PUTYPHI B TPOCTPAHCTBE.

3. [Tepeuncnure crocoObl 3aaHUs INIOCKOCTH.

4. [Tponmomxute Teopemy: «Eciy omHa W3 IBYX MapauICIbHBIX MPSMBIX
NEPICHINKYJIIPHA TUIOCKOCTH, TO...)».

5. [TIpomomwkure Teopemy: «EcmM J1Be mapajIelbHBIC IUIOCKOCTH
MEePECEKAIOTCS TPEThEH, TO...».

6. CdopmynupyiiTe onpeaesieHne JByrpaHoro yria.

1. ChopmynupyiiTe onpeaeeHue TpeXrpaHoro yria.

8. PackpoiiTe MOHATHE «YTOJ MEXIY IPSIMBIMID).
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\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 ctp. 15m3 45 IlepBelii 3x3eMILIAp KOITHS Ne
9. Hepe‘—H/ICHHTe B3aMMHOC  PACIIOJIOKCHHUC ABYX IPAMBIX B
IMPOCTPAHCTBC

10. Kakwue npsiMble Ha3bIBAIOTCS MAPAJUICTBHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMple Ha3bIBAIOTCS CKPEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?

12.  Kakue npsiMmble Ha3bIBAIOTCS NEPIIEHIUKYISPHBIMU B IPOCTPAHCTBE?

13. Ilepeuncnure B3aUMHOE pACIOJIOKEHHE MPSIMOM U IUIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJ MEXAY MPSIMOU U IITIOCKOCTHION.

15.  Packpoiite noHsATHE «apajIeIbHOCTh MPSIMOM U MIIOCKOCTH.

16.  PackpoiiTe MOHATHE «IIEPIEHAUKYISIPHOCTD MPSAMOM U MIIOCKOCTHY.

17. Ilepeuucnure B3aUMHOE pACIOJIOKEHHE JABYX IUIOCKOCTEH B
IPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «YTrOJ MEXKAY IIIOCKOCTSIMU.

19.  Packpoiite NOHATHE «I1APAIIIEIBHOCTh MIIOCKOCTEN.

20.  PackpoiiTe MOHATHE «EPIEHANKYISIPHOCTD TIOCKOCTEM».

21. Kak HailTu paccTOSTHUE OT TOYKH 0 MPSAMOii?

22. Kak HailTu paccTOsSTHUE MEXIY MPSIMBbIMU?

23. Kak HailTu paccTosiHIE MEXKIY TIIOCKOCTIMU?

24.  Ilpomomxute onpeaeneHue: «llepneHauKymsp - 3To...».

25. Tlpopomxute onpenenenne: «HakinonHas - 370...».

26. Ilpomomxute onpenenenue: «IIpoekius HAKITIOHHOM - 3TO...».

27. Ilepeuncnurte CBOICTBA MapaIEIBHOTO IPOSKTUPOBAHUS.

28. IlpuBemnure mnpuMepbl CHUMMETPHA Ha IUIOCKOCTH B TIPHUPOJE,
UCKYCCTBE, apXUTEKTYpE.

29. [IlpuBenutre mnpuMepbl CHUMMETPU B TPOCTPAHCTBE B MPUPOJE,
HCKYCCTBE, apXUTEKTYPE.

30. B uem oTnnuue NOHATHE «JIBUKEHUE» OT MOHATHS «ITOBOPOT»?
KonTpoabHas padora O0si3aTe/ibHAS 4aCTh

IIpu pewenuu 3a0anuii 1-4 3anuwume npasuIbHbIl OMEEM U3 Yemvlpex
NpeOlONCEHHDIX.
1. (1 6amn) Pacmmudpyiite kpaTKyto 3anuch: a€ .
A) TOouKa a MPUHAJIEKUT TIIOCKOCTH; b) Touka a mpuHaIEKUT NpsaMoi f3;
B) npsimast a mpunaiexkut miockoctu B?; I') mpsimast a mepecekaeT miocKocTh 3?7
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Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 16 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

2.(1 ©6amn) Ilpsmeie AB u CJl ckpemuBatorcs. Kakoe pacmnoyioxkeHue HMEIOT
npsmeie AC u B/[?

A) napamnensHble; b) nepnennukyispHeie; B)  ckpemmBarotcs; D)
NIEPECEKAIOTCS.

3. (1 6amn) Ilmockoctn o u P umeroT 1 ob6myro Touky. KakoBo ux
B3aMMHOE PaCIIOJIOKEHHE?

A) mnapamnensHbl; b) mnepecekatorcs mno mnpsmoi; B) coBmanmaror; I)
CKpEUIUBAIOTCS.

4, (1 6amn) Ecnu npsmasi, mpoBeJeHHAsI Ha IJIOCKOCTH 4Y€pe3 OCHOBAHUE
HaKJIOHHOM, MEPIECHIUKYJISIPHA €€ IPOCKIMHU, TO OHA...

A) mneprneHIuKyJsipHA W caMOM HakJoHHOW; b) mapamnenbHa u camoit
HaKJIOHHOM; B) ckpenuBaercs ¢ HakjaoHHOW; [') mepneHAMKYJsIpHa OCHOBaHUIO
HaKJIOHHOM.

Ilpu svinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus U NOJy4eHHbll
omeem.

S. (2 6anna) Yepe3 koHubl otpe3ka AB u ero cepenuny M mpoBeneHbI
napasuiesibHbIe TPsIMbIE, MEPECEKAIOIIUE HEKOTOPYIO MIOCKOCTh B Toukax A, B. u
M,. Haiinute nnuny otpe3ka MM,, eciin oTpe3ok AB He mepecekaeTr mioCKOCTh U
eciim AA.=6,8cm, BB1=7,4CM.

6. (2 o6amna) Ilpsambie AC, AB u AJl monapHO NEpHEHAUKYJISAPHBI.
Haitnute orpesok CJI, ecnu AB=5 cm, BC=13 cm, AJI=9 cMm.

1. (2 6anna) M3 ToukH K MJIOCKOCTHU MPOBEICHHI BE HaKJIOHHBIC. HaliuTte
JUTMHBI 00IIIETO MEePNeHANKYISpa, €ClIU MPOCKIIUA HAKJIOHHBIX OTHOCATCS Kak 2:3 u
JUTMHBI HAKJIOHHBIX paBHBI 23 ¢M 1 33 cMm.

8. (2 6anna) Haueptuth ky0 ABC/IA1B1C111. IToctpouts Touky K €AB,
touky MEJIJ11C, orpe3ok PEEAIBICI.

JlonoiHUTEILHAA YACTh

IIpu evinonnenuu 3aoanus 9 3anuwume xo00, 000CHOBAHUE PeUleHUs U
NOJIyYeHHbIU Omeem.

9. (3 6ayna) Pa3outek nuBeTHUK Kpyriaoit ¢popmel (R=2 M) Ha yacTu pazIuyHON
wiomaau. Paccuntarh KOJMYECTBO CAKEHIIEB LIBETOB JJISI KAXKJIOTO CEKTOPA.
Odopmuts cxemy 1BeTHuka. Hanpumep:
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Muno6puayku Poccun

\‘ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocyaapcrsennsiii yausepeute» (PIBOY BO «Uenl'Vy)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB AUCLHUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 ctp. 17 n3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Omanonvl omeemoa.

Howmep 1 2 3 4 5 6 7 8
3aJJaHHs
OTBeT B B b A 7,1 15 9 -

3.2 KoopauHaThl 4 BEKTOPbI

Obpazosamenvhule pe3yibmamol, Hoojexcaujue nposepke (emeHmol).
JAPpo6 1, AP 69, Apo 11, AP 6 12, AP 6 13. APy 1, APy 14, 1Py 15, AP y 16, JIP
y 17, AP y 19. OK 01, OK 02, OK 03, OK 05.

Teopernueckue BONpocCHI:

N3 gero cocToUT NpsIMOYTOJIbHAs CUCTEMA KOOPJANHAT B IIPOCTPAHCTBE?
Ecnu Touka JeXHUT B INIOCKOCTH XY, Kakasi KOOpAUHATa y Hee HyJieBas?
[IpuBenuTe npuMep KOOPAUHAT TOYKHU A, KOTOpPAsi JIE)KUT HA OCH Z.
PackpoiiTe noHsATHE «BEKTOP».

Kak HaiiTn KoopIMHATBI BEKTOpA?

[lepeuncnure 1 pacKpONTE MPABUIIA CIIOKEHUS BEKTOPOB.

Kakune BeKTOpbI Ha3bIBAIOTCA KOJIMHEAPHBIMU ?

Kakune BEeKTOpbI Ha3bIBAIOTCA MEPIEHAUKYISIPHBIMA?

©ooNoO O WNE

UeMy paBHO CKaJIIpHOE MTPOU3BEACHUE BEKTOPOB?

=
o

. Kak HaliTu BeKTOpHOE MPOU3BEICHHE BEKTOPOB?

[HEN
[HEN

. UeMy paBeH yroj Mexay BEKTOpaMHu?
. [IpuBeauTe npumep MaTpuubl 2x2.
. [IpuBeauTe npumep matpuusbl 3x3.

=
w N

KonTpoabnas pabora O0s3aTesibHAsA 4acTh
Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuivbHblli omeem u3 yemuipex
NPeON0NHCEHHDIX.
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Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 18 m3 45 IlepBelii 3x3eMILIAp KOITHS Ne

1.(1 6amm) Hawsl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 HuX
nexat Ha koopauHatHou nipsimoii Oy? A) A; b) B; B) C; I') 1.

2. (1 6amm) Kakue u3 Bexropos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-
2) SIBISIOTCS €TUHUYHBIMU?
A)a;b)c;B)B; ') p.

3. (1 ©oamr) Kakume wu3 BektopoB a(1,2,-3), ¢(3,6,-6), B(2,4,-6)
koJunHeapHsl? A) a, B; b) ¢, B; B) a, c¢; ') komnHeapHbIX BEKTOPOB HET.

4.(1 6amn) Hausr touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
oTpe3ka siBisercs Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Ilpu svinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus U NOJLY4YeHHbIL OMEem.

1. (2 Gamma) [Hauwer Bextopsl a(-6,0,8), B(-3,2,-6). Halimute ckamspHoe
IPOU3BEICHUE BEKTOPOB.

2. (2 O6amma) Ilpu kakux 3HAYEHUAX # BEKTOpbl a (4,n,2),v(b2,n)
NepHeHANKYJISIPHBI?,)

3. (2 6amna) Jlansr Bextopsl a(-6/18), B(-3,2,-6). Haiinure xocuHycC yria
MEXTy BEKTOPAMH.

4, (2 6amna) Jokaxute, yTo 4eThipéxyroabHuk ABCJI siBisieTcs poMOoM,
eciu: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JlonoiHUTEILHAA YACTh

Ipu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aHUe peueHUs U
NOJIYYeHHbIU OmEen.

9. (3 Gamna) Maker kiIymMObl TpEACTaBICH Ha KOOPAMHATHOW TUIOCKOCTH.

Hatimure mmomans KiaymMOBl (YETHIPEXYTOJIBHMKA), BEPIIMHBI KOTOPOTO HMMEIOT
koopauHatsl (8;0), (10;8), (2;10), (0;2).

10

.

Q
™
o
"
=]

Omanonvl omeemos:
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Muno6puayku Poccun

DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs

«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

O

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 ctp. 19 m3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJaHus1
Ortser B B A B -30 -1 =317 - 68

3.3 OcHoBbI TpUroHomerpuu. Tpuronomerpuueckne pyHKIMU
Obpaszosamenvhble pe3yibmamsl, NoOaelcaujue nposepre (J1eMeHmul):

JIP61,/IP63,JIP65 JIP614. 1Py 1,/IPy 6, 1Py 7, IPy 8, APy 18, JIP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckne Bonpocsl 1.Uemy paBeH yroa B O1MH pajnaH?

2.B Kakux 4eTBepTSIX TPUTOHOMETPUUYECKOTO Kpyra (GYHKIHS y=SinxX MPUHUMAET
MOJIOKUTEIIbHBIC 3HAUCHUS?

4.B KaKuX 4YETBEPTSIX TPUTOHOMETPUUYECKOTO Kpyra (QyHKIHS y= COSX MPUHUMAET
OTpULIATETIbHbIE 3HAUCHUS ?

S.IIponomxure onpenenenue: « CHHYC OCTPOTO yriia - 3TO...».

6. IIponomxure onpenenenue: «KocuHyc oCTporo yria - 37T0...».

7.1Iponomxure onpenenenue: « TaHreHC OCTPOro yria - 3T0...».

8.ChopmympyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO.

9.Uemy paBHO mipousBeaeHHE tgx*ctgx?

11.Yemy pasen sin(2x)? Cpopmynupyiite NpaBUiIO BEIYUCICHUS.

12.Yemy pasen cos(2x)? ChopmyaupyiiTe MpaBUIo BHIYUCICHHUS.

13.Ilepeunciure TPUrOHOMETPUYECKHE PYHKIUU, YKAKUTE UX TIEPUOIBI.

14.Yemy paBen nepuoa pyHKuuu y=cos(4x)?

15.Yemy paBen nepuos byHKInu y=cos(x/4)?

16.0mnpenenure 06macTs 3HaUeHUs QyHKIMN y=3c0s(5X)?

17 Ilepeuncnute CriOCOOBI pelIeHUs TPUTOHOMETPUUECKUX YPaBHEHUH.
18.PackpoiiTe anropuT™M pelieHus: OJJHOPOJAHBIX TPUTOHOMETPUUYECKUX YpPaBHEHHUI
NEePBOTo MOPSIKA.

19.PackpoiiTe anroput™M perieHus: OJHOPOAHBIX TPUTOHOMETPUUYECKUX YpPaBHEHUH
BTOPOTO MOPSIAKA.

KonTpoabnas padora O0si3aTe/ibHASl 4YACTh
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Muno6puayku Poccun

DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs

«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

O

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

ctp. 20 u3 45 KOITA Ne

Bepcus noxymenra -1 IlepBelii 3x3eMILIAp

llpu pewenuu 3a0anuu 1-4 3anuwiume npasuibHblil 0mMmeem u3 yemolpex
NpPeOsIOHCEHHDIX.

1. (1 6amr) B AABC sin C= AB/AC. Kakast u3 CTOPOH SBJISICTCSI THUIIOTEHY301
AABC?

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

2. (1 6amm) Yriom kakoit yerBeptu siBisiercst yroa a=400°? A) I; b) II; B) II1;
) Iv.

3. (1 6amn) Kakue u3 GpyHKUMIA ABISIIOTCA YETHBIMU?

4, (1 6amn) Kakue u3 uncen sSBISIIOTCS KOPHEM ypaBHEHUS cos X = 1/27

A) x=1/2; b) x=1/6; B) x=n/3; I')x=2n/3

Ipu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuieHus U NOJLYYeHHbILL OMEem.

5. (2 6anna) Beruncnure: sin /2 + cos m/2

6 (2 6aiuta) Haiinure 3HadeHne BepaxkeHust 4arccos(V2/2) — 4arcsin (-v2/2)

7. (2 6anma) lokaxkute ToXxaeCTBO: 2sin (m/2+ B) + COS(7t/2 - B) = COS B

8 (2 6anna) Pemmre ypasuenue: sin x - 4 sin x + 3 =0.

JlonotHUTEILHAA YACTh
Ipu svinonnenuu 3a0anus 9 3anuwume xo0, 060CHOBaHUE peuleHUs U NOJIYYEeHHbL
omeem.

9. (3 6anna) Pemmre ypaBHeHHe: cos3x — COS5X = Sindx

Omanonvl omeemoa.

Homep 1 2 3 4 5 6 7 8 9
3agaHus
OtBeT b A B 1 2 10 X=T/2+27n, |y~ /6420
n€ Z nE 7 x5
Stt/6+27n, n€
7 x= nwn/4, n€
V4

3.4 IlpousBoaHas PyHKIHUH, e¢ IPUMEHCHUE

Obpaszosamenvhble pe3yibmamol, Hoodaexdcaujue nposepke (diemMeHmovl).
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Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 21 n3 45 IlepBelii 3x3eMILIAp KOITHS Ne

JIP61,IP64,JIP66, P 6 14.

APy 1, JIPy 6, IPy 7, IPy 8, IPy 9, [IP y 10, [IPy 11, JIP y 18, JIP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

Teopernueckune BONpPOCHI

IIponoixure onpenenenue: «llocinenoBaTenbHOCTD - 3TO...».

[IpuBenuTe npumep apupMeTUYECKON TPOrPECCHH.

[IpuBenuTe npuMeEp reOMETPUIECKON IPOTPECCHUMN.

. [IpuBenuTe nprMep OECKOHEYHO YOBIBAIOIIEH r€OMETPUUECKOM MPOTrPECCUH.
IIponoinkure onpenenenue: «lIpousBonnas - 310...».

Packpoiite reomeTpuyecKnii CMBICI ITIPOU3BOJHOM.

IIponomwxure onpenenenue: «KacarenpHas - 310...».

Packpoiite huzndeckuii CMbICI TPOU3BOTHOM.

© oo NGk wWN R

Hepe‘H/ICHI/ITC IMpaBujia BBIYUCICHUS ITPOU3BOAHBIX.

=
o

. Uemy paBHa IpOU3BOAHAS CTENIEHHOW (PYHKIIMU?

[HEN
[HEN

. Uemy paBHa ITPOU3BOIHAS] IPOU3BEICHUSA ?

[N
N

. Uemy paBHa IpOU3BOAHAS YaCTHOTO?

=
w

. Uemy paBHa IPOU3BOIHAS CIIOKHOU (DYHKITH?

[N
IS

. ChopmynupyiiTe mpu3HaK Bo3pacTaHus PyHKITUH.

=
(€]

. ChopmynupyiiTe npusHak yobIBaHUS (yHKIIUU.

=
»

. ChopmynupyiTe NpU3HaK TOYKH MAKCUMyMa (PYHKIUH.

|
\l

. ChopmynupyiiTe mpu3HaK TOYKA MUHUMYMa (DYHKITHH.

18. CoctaBbTe anropuT™M peEHIeHUs 3ajJa4 Ha HAXOXKJICHHUS HaAUOOJBIIETO |
HAaUMEHBIIEro 3HaYeHUs] PYHKIIMU Ha OTpe3Ke?

19. CocTaBbTe aQJIrOpUTM UCCIENOBAHUA M TOCTpOeHUs Tpaduka QYHKIUU C
TMOMONIBIO MIPOU3BOTHOM.

20. Kak HaiiTu BepTHKaJIbHYIO aCUMIITOTY Tpaduka pyHKImu?

KonTpoasnas padora O0si3aTe/ibHAs 4acTh

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHsili OMeem U3 Yemuipex
NPeOlONCEHHDIX.
1. (1 6ann) Yemy paBHa npou3BogHas QYHKIUH y=COS>X?
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Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 22 n3 45 IlepBelii 3x3eMILIAp KOITHS Ne

A) y'= -sin’; B) y' = -2sin%x; B) y' = 2sinxcosx; I') y' = 2cosx

2. (1 6amn) ITo xako# 3 HOpPMyJT BEIYUCIACTCS MPOU3BOIHAS TIPOU3BEIACHUS?

A) (UV) =U'V-V'U; B) (UV)' = U'V+V'U; B) (UV)' = U'V-V'U); T) (UV)' = (U'V-V'U
)/2.

3. (1 6amn) Pemmre ypasuenue f' (x)=0, ecan f(x)=3x? - 6x +4. A) 1; B) -1; B) 4;
1) -4.

4. (1 6amr) Ha pucynke wuzobpaxen rpaduk mnpousBogHoi ¢yukmun f(x),
onpenenieHHo Ha uHTepBaie (-10; 8). Haiimure koiIM4ecTBO TOYEK MaKCHUMyMma
dynkun f(x) Ha oTpeske [-9;6].

\ M y=£(x)

=Y

-10 |/ 9] 1 \ | 1] 8

Ipu evinonnenuu 3adanuil 5-8 3anuwiume x00 peuieHus u noJyYeHHbll
omeem.

5. (2 6anna) MatepuaiibHasi TOUKa JBUXKETCS MPSIMOJIUHEHHO MO 3aKOHY
X(t)= 3x*+ 6t> — 4t>+ 5t - 5

(rme X— paccTosHuEe OTTOYKH OTCUeTa B METpax, t— BpeMs B CEKyHJax,
U3MEpEHHOE ¢ Hauana JBwkeHus). Haiinure ee ckopocTh (B M/C) B MOMEHT
BpeMeHu t=3 c.

6. Ha rpaduke m3obpaxken rpadpuk ¢yukiuuu Y= f(X) u xacateabHas K
HEMy B TOUYKe ¢ abcuuccor Xo. Haiiaure 3Hauenue npousBogHou (yHkimu f(X) B
TOYKE Xo.
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@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 23 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
VA '. //
3 4
1 E //
\II / -
5 o)/ 1 3 0

\\

N

7.  Pemwuth HepaBeHCcTBO: (X-2)(X+3)/(X-8) >0
8. Uccnemosats Gpyrkuuio f(x)= x* — 3X 1 MocTpouTsh €€ rpaduk.

JIonoJIHUTEIbHAS YACTh

IIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOBaHUE peUIeHUs U
NOJIYYEHHbIU OMEen.

7. (3 6amna) ®upme «CamoBO» BBLACISAIOT YYaCTOK 3eMiM Iiomaaso 100
M. TIpemiararor 4eThIpe y4acTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuacrok onpobpur paupekrop ¢Gupmbl «CanoBoa», y4uThIBas, 4YTO
HEO00XO0IMMO OyAET MOCTaBUTh 3a00p MO NEPUMETPY?
Imanon omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHMs
OTtBeT B b A B 8 1,25 - - 10x10

3.5 MHoOrorpaHHUKH M TeJia BpauieHusl
Obpaszosamenvhble pe3yibmamsl, Hoodaexcaujue nposepke (1emMeHmol):

Apo61,1P66,/1IP69, ZIP6 10, IP6 11, IP 6 12, ZIP 6 14.
APy 1, APy 12, APy 13, Py 14, APy 15, APy 16, [IP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckune BONpocCkI
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@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
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Bepcus noxymenra -1 cTp. 24 n3 45 IlepBelii 3x3eMILIAp KOITHS Ne

[Iponomxure onpeneneHue: « MHOrOrpaHHUK - 3TO...».
[Iponomxure onpenenenue: «lIpusma - 370...».
[Iponomxkure onpenenenue: «IIpaMOyroapHblil Mapamieaenunes - 310...».

HwbheE

[Iponomxure onpenenenue: «Kyo - 31o...».

S. [Iponomxute onpexnenenue: «llupamuaa - 3T1o...».

6.ChopmynupyiiTe CBONCTBO O IPOTUBOJIEKAIUX IPAHAX Hapalieienue/a.
7.ChopmynupyiTe CBOWCTBO O AMATOHAIISAX MapaliesenuIe/a.

8.ChopmynupyiTe CBOMCTBO O JUAaroHaIN U JIMHEHHBIX pa3Mepax MpsSMOYTOJbHOrO
napajuiejaenunesaa.

9. Kakas nmpusma Ha3bIBaeTCS MPAMON?

10.Kakas nmpu3ma Ha3bIBa€TCS IPAaBUIIbHOW?

11. PackpoiiTe NOHATHE «IIPaBUJIbHAS TUPAMUIAY.

12.  Yro Takoe anodema npaBUILHON TUPAMUJIbI?

13. B dyem oTinuuMe MONHON MOBEPXHOCTU MPHU3MbI OT IOJHOW IMOBEPXHOCTU
MMAPAMHIBI?

14.ChopmynupyiiTe TEOpeMy O BBIYUCICHUU OOKOBOW TIOBEPXHOCTU MPSMOM
MIPU3MBI.

15.Chopmynupyiite T€OpeMy O BBIUHUCICHUH OOKOBON IMOBEPXHOCTH MPABUIHLHOM
MUPaAMU/IBI.

16.HazoBute mpeamersl u3 Baliei mpodecCHOHaNbHON NesATEeIbHOCTH, KOTOPHIC
UMEIOT (OPMbI MHOTOT'PAaHHUKOB.

17. Kakume MHOrorpaHHUKM  Ha3bIBalOTCS  mNpaBuibHbIMH?  [lepeunciure
MPaBUJIbHbIE MHOTOTPAHHUKH.

18. TIIpomomxute onpenenenue: « {ummunaap - 3to...».

19. IIpomomxute onpenenenue: «Konyc - 310...».

20. IIpomomxwute ompeneneHne: «Y CEUSHHBIA KOHYC - 3TO...».

21. IIpomomxwute onpenenenue: «Ilap - 3To...».

22. Yo ABnseTCSA BHICOTOM yCEUEHHOTO KOHYyca?

23.Yro siBNIsieTCA OCEBBIM CEYEHHEM IMIIMH]IPa, KOHYCa, YCEUEHHOI0 KOHyca, mapa?
24. llepeuncnure eqUHULBI U3MEPEHUS TUIOLIAAN, OObeMa.

25. Yemy paBHO OTHOUIEHHE IUIOMIAJEH TMOBEPXHOCTEW NOMOOHBIX (Uryp B
IPOCTPAHCTBE?

26. UYemy paBHO OTHOIIICHHE 00HEMOB TOJJOOHBIX (PUTYDP B IPOCTPAHCTBE?
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27. Ha3zoBute mpeameTsl U3 Baiiel mpodeCcCHOHATBLHON e TENIbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJT BPAILCHHUS.

KonTpoabnas pabora O0si3aTesibHAA 4aCTh

Ilpu pewwenuu 3a0anuti 1-4 3anuwume npasuibHulll OMeem U3 4emlpex
NPeONONHCEHHDIX.

1. (1 ©OGamn) B kakux eAWMHUIIAX U3MEPSETCA IUIONIaAb MOBEPXHOCTH
MHOTOTPaHHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBaagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipaaycax.
2. (1 ©Oamn) Ilnomanar OOKOBOM TOBEPXHOCTH MPHU3MblI BBIYUCISETCS 0
bopmyiie:

3. (1 6amn) Yto sIBISIETCS OCEBBIM CEYEHUEM YCEUEHHOT'O KOHyca?

A) paBHOOeApeHHBIM TpeyroibHUK;, b) paBHOOenpeHHass Tpameuus; B)
MPSAMOYTOJIbHUK; ') psiMOyToJIbHAS Tpaneuus.

4, (1 ©Oamn) Kakas ¢urypa mnomyyaercss NpU BpPAIIEHUH NPSIMOYTOJIBHOTO
TPEYTroJIbHUKa BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamupa; I') ycedennasi nupamua.

IIpu evinoanenuu 3a0anui 5-8 3anuwiume x00 peulenus u noay4eHHbIl Omeemn.

5. (2 6amnma) Pebpo ocHOBaHUS TMPaBUIBHOW TPEYroJbHOM MHpaMHUIbI 3 M,
anogema 6m. Haiinure momiaas 60KOBOM MOBEPXHOCTH TUPAMHUIBI.

6. (2 6anna) Jluaronans ky0a paBHa "588. HaliuTe €ro 00OHEM.

7. (2 6amna) IIpAMOYroabHUK CO CTOpOHAMHU 8 ¢M M 3 CM BpallaeTcsi BOKPYT

Oosbiieit ctoponbl. Haiiaure o0beM, mioniaau OOKOBOM U MOJHOM MOBEPXHOCTEH
MOJY4YEHHOTI O TeJa.

8. (2 6anna) BeryuciuTh MOBEPXHOCTh KPOHBI KyCTapHHKA, UMEIOIIETO (GopMy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ucio, 1€JIEHHOE Ha .

JlonosiHUTEILHAS YACTh

Hpu gvinoHenuy 3a0anus 9 sanuwume XO@, obocHosaHue peuerus u I/ZOJZylleHHbllj
omeem.
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CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1

cTp. 26 u3 45

IlepBelii 3x3eMILIAp

KOITHS Ne

9.(3 6amma) Co3mate Mofenb KIyMObl, uMeromeld (GopMy KOMOMHHUPOBAHHOTO
r€OMETPUUYECKOTO Tela, BBIMOJHUTH HEOOXOAMMBIE pacyeThl (IJIolaab, O00BEM,

KOJIMYECTBO U BHUABI

Ca)KCHIIEB).

[Ipennonaraembie MOJIETH KIIyMO:

Omanonvl omeemos:

Howmep 3amanmst 1 4 5 6 7 9
OTBeT B A 27 2744 72 T 1 |-
48 T,
6471

3.6 IlepBooOpa3Hast pyHKIUH, €€ IPUMEHEHHE

Obpazosamenvhule pe3yibmamol, NOOaeNCauUe Nposepke (nemennmol).

NP6 1,/IP64,/IP66,IP614. 1Py 1, APy o6, APy 7, APy 8, JIPy 9, IPy
10, APy 11, APy 18, AP y 19.

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

Teopernueckune BONpPOCHI

[Iponomxure onpeaenenue: «Pynkuus F(X) Ha3pIBaeTcs ...».

Packpoiite reomeTpruyuecKknii CMbICT ONPEAECIEHHOTO UHTETpala.
[Iponomxure onpenenenune: «KpuponrmHuenHas tpaneuus - 310...».

Chopmynupyitte hopmyny Herorona-JleiiOnuia.
B yewm 3akmogaetcs 00muii BUI BceX MepBOOOPA3HBIX ?
[lepeuncnure mpaBuiia BEIYMCICHUS] HHTETPAJIOB.
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Kontpoabnas padora O0si3aTe/ibHASA YaCTh

Ilpu pewenuu 3a0anuu 1-4 3anuwiume npasuibHblil OMeem U3 yemaolpex
NpPeOsIONCEHHDIX.

1. (1 6amn) Jna xakoil m3 QyHkumii ¢yHkimsa F(x)=x3-3x*+] ssnsercs
nepBoOOpa3HOit?
A) f(x)=3(x2-2); B) f(x)=3x(x2-2); B) f(x)= 3x%-6x+1; I') f(x)= 3x°-6X.

2. (1 6amn) Jana pynxuus f(x)=3x>+1. Uemy pasna F(1)&
A)2;B5)4;B)06; 1N
3.(1 6amn) OOuwmit Buj Bcex neprooodpasHbix Juis f(x)=sinx?
A) F(x)=cosx +C; b) F(x)=-cosx +C; B) F(x)=tgx +C; I') F(x)=-tgx +C.

3. (1 6ann) Beruncnure onpeneneHHbI HHTETPAIL:

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus U NoJLy4eHHbll
omaemn.

S. (2 Gamna) Senserca mu F(x)=x3-3x+1 mepBoobGpasHoi ans (QyHKIUHU
f(x)=3(x%-1)?

6. (2 6anna) 3agaiite nmepoodpasHyro F(x) mis gynkmuu f(x)=3x2-2X,
€CJIM U3BeCTHBI KoopAauHaThl Touku M (1,4) rpaduka F(x).

7. (2 ©Oamnma) Ha pucynke wuzoOpaxen rpaduk dyHkuun y=f(x),
onpenenéHHoi Ha untepsaine (-3; 11). Haiinure Hammensbliee 3HaUeHHE (QYHKIIMH
f(x) Ha otpeske [2; 9,5].

A | y= f(x)

C-\ ] : / \

} ‘ [ \ X
D | || Au [
7 NI\ \
\/ N
8. (2 6anna) Ha pucynke uzo0paxeH rpadhuk HeKOTOpou pyHKIuu y=f(x).

[Tonb3ysich pPUCYHKOM, BBIUKCIINTE onpeeacHHbIN naTerpan f(X)dx.
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YA

4 _l—\_r = f(x)

e

7] =
JlomoTHUTEILHAA YACTh

[Ipn BbIMOSHEHMH 3aAaHus 9 3anuIIUTE XOJ, OOOCHOBAaHUE pEIICHUS U
ITOJTyYECHHBIA OTBET.

Q. (3 6ana) Berancnute miomans KiryMObl, IEPUMETP KOTOPOH
orpaHu4uBaioT JuHUU y=0, y=x, y=-2x+6. Pemute n8yms cnocodamu. Crnenath
YEPTEK.

Imanonsvl omeemoas:

Howmep 1 2 3 4 5 0 7 8 9
3aaHus
OT1BeT r A b T na x3-x2+4 -3 12 3

3.7 Crenenu u kopHu. CreneHHast QyHKuus

Obpazosamenvrble pe3yibmamsl, noodjexcawjue nposepre (nemenmol).

JAPo6 1, P62, P63, AP6 S, IP66, IP6 14. 1Py 1, APy S, 1Py 6, APy 7,
JPy 8, APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckune BONpPOCHI

1. ChopmynupyiiTe onpeneneHne CTerneHHoN (QyHKIINN.

2. [lepeuncnure CBOWCTBA CTEIIEHHOM (PYHKIIUM C LIEJIBIM [TOKA3aTEIIeM.

3. Ilepeunciure CBOMCTBA CTENEHU C  JICHMCTBUTEIBHBIM  IMOKA3aTEJIEM.
[IpuBenure npuMepsl.

4, [IepeuncnuTe cBOMCTBA KOPHS HATypalbHOU cTeneHu. [[puBeaure npumepsl
d. Ha d4ro Heobxoaummo oOpaTuTh BHHMaHHE TIPU PEIICHUU
MppalMOHAIBLHOTO YPABHEHUS YETHOU CTeneHu?

6. UeMy paBeH KOpEeHb YETHOM CTENEHU U3 oTpulatesnbHoro uncna? [lpusenure
pUMeED.

7. UeMy paBeH KOpEHb HEYETHOM CTENEHM U3 OTPULATEIBHOTO 4Hcia?

[IpuBegute npumep.
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8. Ha 4to crouT 06paTtuTh BHUMaHUE MPU PEUICHUH UPPALIMOHAIBHBIX, APOOHO -
paloHaIbHBIX YPABHEHHUI U HEPABEHCTB?

KonTpoabnas padora O0si3aTe/ibHAsl 4aCTh

Ilpu pewenuu 3a0anuti 1-4 3anuwume npasuibHulll OMeem U3 4emlpex
NPeONONHCEHHDIX.

1. (1 6amn) Mexnay KakuMH JABYMsI HAaTypajJbHBIMHU YHCIIAMHA HAXOAMTCS YHCIIO
V192

A)19u20;b5)4us5;B)18u19;1) 3 u4.

2. (1 6amn) OnpenenuTe KOpeHb ypaBHEHHS X°=125

A) b) B) I

3. (1 6amn) Pacnonoxkure B mopsiake Bo3pactanus uucna: 2; //5; /17 A) 2; //5
/117, B) 2; /117; /15 B) //5 25 //17; 1) //17~2; //5

4, (1 6amn) YMHOXKasl 4yuclia ¢ OAMHAKOBBIM OCHOBaHUEM, WX CTENEHH...? A)

yMHOaeMm; b) nenum; B) cknanpiBaeMm; [') oTHuUMaeM.

IIlpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuleHus U NoJYYeHHbIU OMBEm.

5. (2 6amna) Haiigute 3HaueHue Beipaxenus (a>°%. a>%)/ab®, mpu a=7.
6. (2 6aiuta) Haiigure 3Haderne Bopaxenns (V12 + V8)2/10+V96.
7. (2 6amma) Paccrossame ot HaOmromarens, HaXOAAIIETOCS Ha HEOOJBIION

BbICOTE h KWiOMeTpoB Haj 3eMil€id, 10 HaOI0JAaeMOl UMM JIMHMM TOPU30HTa
BhIUHCIsIeTCs o (opmyne [=V2Rh, roe R=6400 kM - pammyc 3emmn. C Kakoit
BBICOTBI TOPU30HT BUJEH Ha paccTossHun 48 kuinoMmeTpoB? OTBET BbIpAa3UTE B
KUJIOMETPAX.

8. (2 6anna) Pemute ypaBHEHUE \-32-x=2.

JlonoiHUTEILHAA YACTh

IIpu evinoanenuu 3a0anus 9 3anuwume x00, 060CHO8aAHUE peulenUs U NOTYYEHHbIl
omeem.

9.(3 6amra) Pemnte rpadudecku CHCTEMY YpaBHEHHIT: y=VX, Y=X.

Omanonvt omeemos:
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Homep |1 2 3 4 5 0 7 8 9
3aJaHusA
Omser | B r B B 49 2 018 |-36 (1; 1)

3.8 Iloka3zareabHass QyHKIUSA

Obpaszosamenvhble pe3yibmamsl, Hoodjexcaujue nposepke (I1emMeHmol):

JIP61,IP62, P63, P64, IP6 5, JIP6 6, IP6 14. IPy 1, IPy 5, IP y 6,
JIPy7,JIPy8, IP y 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeaneCKne BOIIPOCHI

1. Cdhopmynupyiite onpenenenne noka3aTeabHON (QYHKIUH.

2. [Tepeuncaure cBOWMCTBA ITOKa3aTEIbHON (DYHKITUH.

3. [Tepeuncnure ciocoObl pelieHus TOKa3aTeNbHBIX YPABHEHUH.

4. ChopmynupyiiTe  TpaBWIO  peHICHUS  MPOCTEUIIUX  IMOKA3aTEIbHBIX
HEpPABEHCTB.

S. B uem 3axntoyaercs rpaduyueckuil cnocod penieHusl ypaBHEHHI.

6. [IpuBequTe mnpuMep (QYHKUMOHAIBHOW 3aBHCUMOCTH  IOKa3aTeJIbHON

(YHKUMU U3 peaTbHOU KU3HMU.

KonTpoabnas pabora O0si3aTesibHAs YacTh

Ilpu pewenuu 3aoanuti 1-4 3anuwume npasuibHull 0OMeem U3 4emvlpex

npea]lOJfCeHHle.

1.(1 6ann) Ilpu kakoM 3HaueHHH a (QyHKIUS y=a® yObIBaeT Ha Bceill o0iacTu

onpeneneHus?

A) a=4/3 B) a=8,25; B) a=1/8 T') a=\3.

2. (1 6amm) Ha pucynke mnzobOpaxén rpaduk dhynkumu Buna f(x)=a*. Haitnure

sHadeHue f(2).

© ®IreOY BO «Uenl'V»




Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE
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f(2).

N
-

fx)=a

>
Y

(0] 00, |

A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA

3. (1 6amn) Oynkuus 3anana popmydoit: f(x)= (0,5)*. Uemy paBno f(-2)? A) Y4
B) -4; B) 4; T) \2.

4, (1 6amn) Kopens ypasrenus f(x)=(1/9)<3=3. Uemy pasno f(-2)? A) 12,5; b)
13;B) 14; ') 15.

Ilpu vinonnenuu 3a0anuti 5-8 3anuwiume xo00 peuleHus U NOJYYeHHbIU OMBEN.

5.(2 6amna) Haiimure KopeHb ypaBHeHus 3% 2-5*3=12

6. (2 6amna) CKOIBKO LENBIX PEIIEHHI HMeET HepaBeHCTBO 1 <7%1<49?
7. (2 6amna) Haiigure Touky MakcuMyMa QyHKIHH y=>"%%2
8. (2 6anna) B xoxe pacnaga paguoakTUBHOTO U30TOMA €r0 Macca yMEHbIIIAeTCs

110 3akoHy f(x) = mp2 YT

, e to - Ha4aJabHas Macca U30ToIa, t - BpeMs, IPOIICAIIEe
OT HA4aJIbHOTO MOMEHTa, T - mepuoa nosypacnaza. B HauaJIbHbIM MOMEHT BPEMEHU
Macca uzotona 184 mr. Ilepuox ero moiiypacnanga coctasisier 7 muH. Haligure,

4yepe3 CKOJIbKO MUHYT Macca “30Tomna OyJeT paBHa 23Mr.

JlonoiHUTEILHAA YACTD
IIpu evinonnenuu 3adanus 9 sanuwiume x00, 000CHOBAHUE PeuleHUs U NOTYYeHHbII
omeem.

9. (3 6anna) Pemute rpaduuecku cucteMy ypaBHeHUM: y=2x, y=2%.

Omanonvt omeemoas:

Homep |1 2 3 4 5 0 7 8
3aJJaHus

OTtBeT B A B A 1 2 -4 21
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\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 32 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

3.9 Jlorapugmsl. Jlorapugmudeckas QpyHKIUA

Obpazosamenvhule pe3yibmamol, HooJexcaujue nposepke (emeHmol).
JHAPpo61,1P62, P63, IP64, P65, P66, IP6 14. 1Py 1, APy 5, IP y 6,
NPy 7, APy 8, APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Teopernueckune BONpPOCHI

1. Chopmynupyiite ornpeaenenue sorapupMuyeckon GyHKIIUH.

2. [lepeuuncnute cBoicTBa JorapuPMudeckon PyHKIIUHU.

3. [Iponomxkure onpenenenue: «Jlorapudm - 31o...».

4, Yemy paBeH jorapudm npous3BeaeHus?

5. Uemy paBeH jorapudm 4aCTHOTO?

6. [IpuBequte mnpuMepbl JorapuMUYECKONH CHUpaId B TPUPOAE U B
OKPY’KaroILEM MHUpE.

7. Ha uyto crouT oOpaTuTh BHMMaHHE NpPU PEUICHUU JOTapUPMUYECKUX U
YPaBHEHHI U HEPABEHCTB?

8. [lepeuncnure cnocoObl pemeHus Jorapu(pMUIECKUX ypaBHEHHM.

Q. ChopmynupyiiTe TpaBWIO PEIICHUS MPOCTEHIUX  JIorapuMUUECKUX
HEPaBEHCTB.

10. B uewm 3axmtouaetcst rpaduueckuii crocod peneHus: ypaBHEHHI.

11. TIlpuBenute npumep Q(YHKIMOHATHHOM 3aBUCUMOCTH JIOTapu(MUUECKON
(GYHKIMY U3 peaTbHOM KU3HH.

KonTtpoJsbHas padora O0si3aTe/ibHAsI 4aCTh

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHsili OMeem U3 yemvipex
NpeOlONCEHHDIX.

1. (1 6amn) Kakas u3 dyHkmii Bo3pactaet Ha Bcel obmactu onpeneincHus? A)
f(x) = logs x; B) f(x) = 0,7%; B) f(x)= x?; I') f(x)= log 05X

2. (1 6amn) Ykaxure obmacts onpeaenenus pyukuuu f(x) = 1g(2x-3)/(x/7)

A) (-7; 1,5); B) (-o0;1,5); B) (7; +o0); I) (-1,57)

3. (1 6amn) Pacmonoxxuth B opsiake Bo3pactanus: logos 4; 10gos 0,4, 10gos

A)  logos4; 100050,4; 10go,s 1/4; B) l0go,s 4;1090,51/4; 10go,5 0,4;

B) 100051/4; 10905 0,4; 10go54; T') 10go,5 0,4; 10go,51/4 ; 10go,5 4.

4, Haiinure kopenb ypaBaenus 1094(X-5)=2 A) 11; b)-11; B)-3; T) 3.
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@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocynapcrBenssiii yausepeuret» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/I OLICHOYHBIX CPEJICTB AUCLUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 33 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Ilpu vinonnenuu 3a0anuti 5-8 3anuwiume xo00 peuleHus U NOJYYeHHbIU OMBEN.

5. (2 6anna) Onpenenure 3HaueHKe BeIpaxkeHus logg 2 + logs 3 + 21°924,

6. (2 6amma) YkaxuTe HauMEHBIIEee 1EJI0¢ PEIICHIE HEPABEHCTBA:

logs(6x-4)>2.

7. (2 6anna) Haitgure Touky makcumyma GyHKImu y=8In(x+7) - 8x+3

8. (2 Oamma) Jlns oOorpeBa TOMENIEHHUs, TeMmIepaTypa B KOTOPOM
nojJiep>kuBaeTcss Ha ypoBHe T,=15° dyepe3 paauatop OTOIUICHHUS MPOIYCKAIOT
ropsiuyto Boay. Pacxon mpoxogsiieit yepe3 TpyOy paauaTopa Boasl m = 0,6 kr/c.
[Tpoxoxas mo TpyOe pacCTOSHHE X, BOJIa OXJIAXTAACTCS OT HAYAJIbHOW TEMITEpPaTyphI
T=91° no remneparypsl T, npuuém cm= a*(c*m)/y*log((Ts — Ty)/( T — Ty), roe
ko>(ppuuueHT  TermooOMeHa,  o=8-mocTosHHas, =28 Br/m*C° 4200
(Br*c)/(xr*C%). Haiigure, n0 kakoii Temmeparypsl (B rpamycax Ilenbcus)
OXJIQJUTCS BOJIA, €CJIM JITTUHA TPYOBbl paauaropa paBHa 144 m.

JlomoTHUTEILHAA YACTh

Ipu évinonnenuu 3a0anus 9 3anuuwume x00, 000CHO8aAHUE PEUEHUs U NOTYYEeHHbLIL
omeem.

9.(3 6amna) Pemmre rpaduyecku cuctemy ypaBHeHui Y+2x=l0g3135-logs5, 2y-
3X=6.

Omanonvl omeemoas.

Homep |1 2 3 4 5 6 7 8 9
3aJaHus
OtBer A r A b 5 3 -6 34 (0;3)

3.10 MHoskecTBa. J1eMeHThI TeOpuu rpagos

Obpazosamenvhubvie pe3yrbmamyl, HOOeHcaujue NPosepKe (INeMeHmyl):
JApo 1, APo62. APy 1, APy 2, IP y 3. OK 01, OK 04.

Teopernueckue BONpocsI

1. Cdopmynupyiite onpeieeHue MHOKECTBA.
2. [Iponomxkure onpenenenue: «OObEIMHEHNE MHOKECTB - 3TO...».
3. [Iponomxure onpenenenue: «llepeceueHne MHOXKECTB - 3TO... ».
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@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 34 u3 45 IlepBelii 3x3eMILIAp KOIIUA Ne

4, IIponomxute onpenenenue: «Pa3HOCTb MHOKECTB - 3TO...).

5. N3o0pa3zute oObeIMHEHNE ABYX MHOXKECTB Ha Kpyrax Duiepa.

6. N3o0pa3zute nepecedeHne Tpex MHOKECTB Ha KpyTax Juiepa.

1. Chopmymupyiite omnpeaenenue rpada. UTo Ha3bIBaeTCA BEPIIMHOM,
pebpom rpada?

8. Kak nHaiitu cTenenp BepiuHbl rpada?

9. HazoBute oTIMuMTEIbHBIE YEPTHI MOJHOTO U HEMOJIHOTO TpadoB.

10. HazoBuTe OTIMUMTEIBHBIC YEPTHI CBA3HOTO U HECBSIZHOTO TpadoB.

KountpouasHas padora

O0s13aTesibHAsI YaCTh

[Ipu peurennun 3amaHuil 1-4 3anumMTEe NpPAaBUIBHBIA OTBET W3 YETHIPEX
MPEUTOKEHHBIX.

1. (1 6amr) Kakast oneparust u3o0paxkeHna Ha kpyrax Jitnepa?

A B

A)E = AkjB; B)E = AuB ; B)f = A\B; I') E=A-B.

2. (1 6anm) Kakoii rpad npencrapien?

A) nonnsiil; b) HenonHeIil; B) AEPEBO; [') HyneBoil.

3. (1 ©Gamn) Ilarepo pabouumx BCTPETWIHCH MpPU BHICAJAKE LBETOB B
KIIyMOBI.

Cxonbko Bcero 0bU10 caenano pykonoxatuit A) 10; b) 11; B) 5;T') 6.

4, (1 6amn) Onpenenure cTeNeHb BEPIIUHBI B:

A

8

C/ D

E F

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

Ilpu evinonnenuu 3adanuti 5-8 3anuwiume X00 peuileHuss U NOAYUeHHbIl

omeem.
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Komnemx Yenl'Y
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5. (2 6anna) Jansr nBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummTe U n300pasuTe rpadudecku HoBoe MHOXKecTBO E: a) E=Au 5 ;6 )E=ANDB
6. (2 6anna) KoauHbl Apy3bs 3aHUMAIOTCSI KAKUM-HUOY/Ib BUIOM CIIOpTA.

14 u3 Hux yBuekatorcs (yrtdonom, a 10 — OackerOonom. M Tonbko aBOE
YBIIEKAIOTCS U TEM U APYTUM BUAOM criopTa. CkoabKo apy3ei y Tonu?

1. (2 O6amna) Ha pucyHke — cxeMa JOpOT, CBSI3BIBAIOIIMX TOPOJICKUE
mapku A, b, B, I', /I, E. [Io kaxmoi gopore MOXXHO JBUTaTbCsS TOJIBKO B OJHOM
HaIpaBJICHUH, YKa3aHHOM CTpesikoil. CKOJBKO CYIIECTBYET Pa3IMYHBIX IMyTeH W3
napka A B mapk E?

8. (2 6anna) MoxHO M HApUCOBATh U300pAXKEHHBIN HA pUCYHKE rpad He
OTpbIBasl KapaHJall OT OyMaru u IpoBOs KaxK0€e pedpo pOBHO OJIUH pa3?

JlonosiHUTEILHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaHUE peUeHUs U
NOJYYEHHbIU OmeEem.

Q. (3 6amna) IlepByto uaum BTOPYIO KOHTPOJbHBIE pabOTHI MO MaTEMaTUKE
YCHENIHO Hamucanu 33 CTyJAeHTa, NEPBYIO WIM TPEThbIO - 31 CTyAEHT, BTOPYIO WU
TpeTbio - 32 ctyneHTa. He MeHee ByX KOHTPOJIbHBIX paboT BHIMOMHUIN 20 CTYIEHTOB.
CKOJIBKO CTY/IEHTOB YCHEIIHO PEIINIIN TOJIBKO OJIHY KOHTPOJIbHYIO paboTy?

Imanonvl omeemos:
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@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y
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CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 36 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B b 10 r - 22 8 HET 18

3.11 DneMeHTHI KOMOMHATOPUKH, CTATHCTUKH ¥ TEOPHUHN BEPOATHOCTEI
ObpazosamenvHule pe3yibmamol, NOOaexcawue nposepke (emennivl);

JIP67,7IP68,IP6 14. APy 1, IPy 2, IPy 3, APy 4, IP y 12, JIP y 13,
JIPy 14, IPy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckune BONpPOCHI

1.  TIlponmomxute onpeaenenue: «CayyailHoe cOOBITHE -  3TO...».
[TpuBenure npumep.

2. [IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

3.  IlpuBenute mpuMep HEBO3MOXKHOTO COOBITHS.

4, [Iponomxkure omnpeaenenue: «BepoATHOCTh CIy4ailHOTO COOBITHS -
3TO...».

5. CdopmynupyiiTe mpaBUiIo HAXOXKIACHUS CIOKEHUS BEPOSITHOCTEH.

6. CdopmynupyiiTe mpaBuIo YMHOKEHHUS BEPOSTHOCTEH.

7. Kax naiiTu cpennee apudpMeTnyeckoe YMCIOBOro psaa?

8. Kaxk HaliTu MeauaHy 4uciaoBoro psaa?

9.  Kak Bpiuncnsercs pa3Max 4ucioBoro psiga?

10. Jnsa wdyero HyXHbl auarpammbl, rpaduku? Ilepeunciure BUIBI
Jararpamm.

11. TlpuBeaute mnpuMepbl MPOSBICHUS 3aKOHAa OOJIBIIMX YHUCEN B
MPUPOIHBIX SBJICHUSX.

12. TlpuBegute mpuUMEpbl MNPOSBIECHUS 3aKOHAa OOJBIIMX YHUCENT B
OOIIIECTBEHHBIX SIBJICHUIX.

13. Yro u3yvaer cratucTuka?

14.  IIponomxure onpeneneHue: «CodyeTaHue - 3TO...».

15. TIlponomxute onpenenenue: «Pazmenienue - 310...».

16. IIponmomxute onpenenenue: «IlepectaHoBKY - 3TO...».
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17. IlpuBeguTe npUMep MHOXKECTBA U3 PEAIBHOM KU3HU.
18. IlpuBemute nmpumep onepauy nepeceueHrs MHOKECTB.
19. TlpuBenute npumep onepanuy 00beTUHEHUS MHOXKECTB.
20. IIpuBenute mpuMmep onepanuy pa3sHOCTH MHOXKECTB.

21.  Packpoiite NOHATHUSA «Tpady, «IEPEBO», KITUKID).
Kontpoabnasi padora O0s13aTe/ibHASA YACTH

Ilpu pewenuu 3a0anui 1-4 3anuwiume npasuibHblil OMeem u3 yemolpex
NpeOsIOHCEHHDIX.

1. (1 6ann) KomOunaTopuka - 3TO pa3fiesl MaTeMaTUKH, OTBEYAIOIIUM Ha
BOIIPOCHI CKOJIBKUMHU CITIOCOOAMU MOKHO BBIOPATH SJIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOr0 MHOXKeCTBa; b) OeckoHeuHOro MHOXkecCTBa; B)
M000T0 MHOXKECTBA; |) uppaliioHaIbHBIX YHCEIL.

2. (1 6amn) CoenuHeHHs U3 M BJIEMEHTOB, OTJIMYAIOIIMECS IPYT OT ApyTra
TOJILKO TIOPSIIKOM PACTIONIOKEHHS B HUX DJIEMEHTOB, HAa3bIBAIOTCS:

A) nepecraHoBkamu; b) coueranusmu; B) pasmewenusmu; )

KOMOHHAITUSMHU.
3. (1 6amn) Ywucno Bcex BO3MOXHBIX Pa3MEIICHUN BBIYUCISIETCS 10
dbopmyie:

A)A™ =nm-m);B) A™=n(m - 1) ... (n-m + 1); B)A™=T") A™ =q(11 + 1)

4, (1 6anmn) I'pynnupoBka - 3T0...

A) ymopsioueHHEe €AUHUIl COBOKYIMHOCTH MO Mpu3HaKky; b) pazOueHue
€AMHUI] COBOKYMHOCTH HA TIpyNNbl MO MpHU3HaKy; B) 0000mieHne eIuHUYHBIX
¢dakToB; I') 06001IeHNE EAMHUYHBIX PU3HAKOB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peueHus u NoaIy4eHHbll
omeem.

5. (2 6amna) B cpeanem u3 2000 camoBbIX HACOCOB, MOCTYNUBIIMX B
npoaaxy, 6 moarekaroT. Hailgute BEpPOSTHOCTH TOrO, YTO OJWH CIy4alHO
BBIOpAHHBIN 1J11 KOHTPOJIS HACOC HE MOATEKAET?

© ®IreOY BO «Uenl'V»




Muno6puayku Poccun

\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 38 m3 45 IlepBelii 3x3eMILIAp KOITHS Ne

6. (2 6anma) CpaBHUTH BCXOXKECTh CEMSH JIIOOBIX TPEX BHJIOB OJTHOJIETHUX
1BeToB 3a mocneanue 3 roma. CocTaBUTh auUarpamMmy IO HaWJACHHBIM JTaHHBIM.
Cnenatb BBIBOJBI.

7. (2 Oamma) IlBeToBOAY MPEMIOKUIN YKPACUTh KIyMOy IIBETaMH,
ucnoiyib3yst 3 Buga. CKOJIBKO Pa3IudHbIX BAPUAHTOB €CTh Yy I[BETOBOJA, €CIIU €CTh
BBIOOD U3 5 BUJIOB pa3HOU paccaibl?

8. (2 6anma) CKONBKMMH CIIOCOOaMHU MOXKHO TMMOCAIUTh 4 KyCTapHUKa B
OJUH psn?

/lonosiHUTEILHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aHUe peueHUs U
NOJYYeHHbIU OmEen.

9. (3 6amna) UtoObl MOCTYNUTh B MHCTUTYT Ha CHENUAIBLHOCTH «Mactep
CaJloBO- MAapKOBOTO U JAHAWAPTHOTO CTPOUTENIbCTBA», AOUTYPUEHT JOJIKEH
HaOpatb Ha EI'D He menee 70 OaiyioB MO KaxAOMy H3 TpPEX MPEAMETOB—
MaTeMaThKa, PYCCKMU $A3bIK M WHOCTPAHHBIA A3bIK. YTOOBI MNOCTYNUTH Ha
cnenuaibHOCTh «KoMmepuus», Hy>)kHO HaOpaTh He MeHee 70 0ayioB MO KaKIOMY
U3 TPEX MPEIMETOB — MaTEeMaTHKa, PyCCKUM S3bIK U 00IIECTBO3HAHUE.

BepositTHOCTh TOr0, 4ro aOUTypHeHT 3. moiay4yuT He MeHee 70 OayioB 1O
MaremaTuke, paBHa 0,6, mo pycckoMy si3biky — 0,8, 110 HHOCTPAaHHOMY SI3BIKY —
0,7 1 o 00IIECTBO3HAHUIO

Haiigute BEpOATHOCTh TOTO, YTO 3. CMOXKET MOCTYNHUTh XOTS Obl HA OJHY W3
JBYX YIOMSIHYTBIX CHEIIMAIbHOCTEN.

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer A A B A 0,997 10 24 0,408

3.12 YpaBHeHUA U HEPABEHCTBA
Obpaszosamenvhble pe3yibmamsl, noodaexcaujue nposepke (dJ1eMeHmuvl).

P62, AP63,/IP614. 1Py 1, APy 5, Py 6, APy 7, APy 8, APy 11, AP y 18,
JIPy 19. 0K 1, OK 2, OK 3, OK 4, OK 5.
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TeopeTquCKne BOIIPOCHI

O NOoO Ok~ WNE

UYTto Ha3bIBaeTCsl ypaBHEHUEM?

YTo0 3HAYUT PEMIUTH ypaBHEHUE?

Uto Takoe KOpEeHb ypaBHEHUS?

Uto Ha3bIBAETCS HEPABEHCTBOM?

UTO0 3HAYUT PEUINTh HEPABEHCTBO?

B 4em 3akirouaercs «MeTol UHTEPBAJIOB»?

UYto Ha3bIBAE€TCS PEUICHUE CUCTEMBI YPABHEHUI ?

YTO 3HAYUT PEMIUTH CUCTEMY YPABHECHHI ?

[Ipu perieHnu Kakux ypaBHEHUN U HEPABEHCTB, CIEAYET 0OpaTUTh BHUMAHUE

Ha 00J1acTh AOITYCTHUMBIX 3HAYCHMI?

10.
11.

[lepeuncnure criocoObl pelieHUs] ypaBHEHUM.
[lepeuncnure ciocoObI pelIeHUs] CUCTEM YPAaBHEHUM.

KonTtpoJsbHas padora O0si3aTe/ibHASI YACTH

llpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMEem U3 Yemolpex

l’lpe()]lOQfC‘eHHblx.'

1.
2.
3.

(1 6amm) Kakoe u3 uncen sBisiercs KopHeM ypaBHeHus logo(X+l) = 1
(1 6amn) Kakue u3 ypaBHEHHI UMEIOT O0Jiee OJTHOTO KOpHS?
(1 6amm) Onpenenute BuA ypaBHenus V—32 — * = 2.

A) nuneitHoe; b) kBagparHoe; B) uppanronansroe; I') parronansHoe.

4.

(1 6amn) OnpenenyTe HaMMEHbBIIEE LETOE PELIEHNE HEpaBeHCcTBa 5*2<1?

llpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuleHus U NOJYYeHHbIU OMBEm.

S.
6.

(2 6anna) Haitnure kopeHb ypaBHeHUs | X-3 | =2
(2 6amna) Pemnre cucremy ypasHeHuii: x-y=8, 2 *¥ = 16.

8. (2 6amna) Pemmte ypaBHenue (2x - 3)V3x2 - 5x - 2=0.

JlonosiHUTEILHAS YACTh

Hpu gbinoaneHuly 3a0anus 9 zanuwume XO@, obocrosarue pewenus u I’lO]ZylleHHbllj

omeemn.
9. (3 6ama) Pewmre ypaBHerue 2sin®X - V3cos(m/2 —x)=0

Omanounvt omeemos:
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\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 ctp. 40 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Howmep 1 2 3 |4 5 6 7 8 9
3aJaHusA

OtBer B |A,B|B |A |15 [(10;2) | (-0;0]U [2;3] | -1; 6 | 2m; 7n/3; 8n/3; 3m;

4. @OH/T OLIEHOYHBIX CPEICTB JUIsA PYOesKHOTo KOHTPOoJIst (o utoram 3.1 - 3.4)
Obpaszosamenvhble pe3yibmamyl, noojexcaujue nposepke (I1emMeHmol):

JP61,1P63,/1IP64,1P65,/1P6 6, IP6 9, IP6 11, IP6 12, 1P 6 14. IPy 1,
HNPy6, 1Py 7, APy 8, APy 9, APy 10, APy 11, AP y 14, 1Py 15, AP y 16, IP y
17, AP y 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Ob6s13aTesIbHAA YACTh
Ilpu pewenuu 3a0anuti 1-4 3anuwume npasuibHulll OMeem U3 4emlpex
NpPeOslONCEHHDIX.
1. (1 ©Gamn) Hauer Touku A(2,0,5), B(-2,0,3). Kakue koopauHATBI HMEET
cepenuHa otpe3ka AB - Touka M?
A) M(0;3;4) b) M(2:3;4); B) M(0;-3;4); T') M(0;3;-4).
2. (1 6amn) Ilpsmeie AB u CJl nmapamiensHbie. Kakoe pacnosioxkeHHe HUMEOT
npsimbie AC u BJ[?
A) napannensssie; b) nepnenaukysipuasie; B) ckpenuaroTcs ) nmepecekarorcs.
3. (1 6amn) Haiimure KopeHb ypaBHeHus: cos mx/6=\3/2 . B orer 3ammmmure
HauOOJIBIIMI OTpULIATETh OTPULATENBHBIA KOPEHb.
A)-3;b5)0;B)-2;T') -1.
4.(1 6amn) Ha pucynke n3o0paxen rpaduk npoussoaHoi ¢pyakiun y=f(x). [Ipu
KaKOM 3HA4eHUH X (PyHKIIMS MPUHUMAET CBOE€ HauOoJIblliee 3HAUEHUE Ha OTPE3Ke

A

y=f"(x)

=Y

o] 1

[-4; -2] ?

A)0,5;b)-4;B)-5,T) 1.
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@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
«Yensbunckuii rocyaapcrsennsiii yausepeute» (PIBOY BO «Uenl'Vy)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB AUCLHUILTHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 41 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

Ilpu évinonnenuu 3a0anuti 5-8 3anuwume xo00 peuleHus U NOJIYYEeHHbIU OMBEM.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTUKAIBHO CTOSIIUX CTOJOOB, YIAJIEHHBIX HA
paccTostHue 4 M, COCIWHEHBI TepekiaauHoi. Bricota omHoro cromba 10 M, a
npyroro 7 m. Hanpure nivMHy nepekiaanHbl.

6.(2 6amna) dansl uersipe Touku: A(0JM1), B(1,-1,3), C(3,1,0) [1(3,2,2) Hokaxure,
yt0 0Tpe3ku AB u CJI neprneHIuKyIspHblI.

7.(2 6anna) JIBurasicb co CKOpPOCTBIO V = 3 M/C, TpaKTOp TAIIUT caHu ¢ cuioi F=40
kH, HanpaBiIeHHON MO OCTPBIM YTJIOM (. K TOPU30HTY. MOIIHOCTb, pa3BUBacMas
TpakToOpoM, Beruucisercs no popmyne N = Fvcosa. Haitnure, npu kakom yrie o (B
rpaaycax) 3Ta MOIIHOCTh OyJieT paBHa 60 kBT

8. (2 Gamna) MarepuanbHas TOYKa JBMKETCS MPSAMOJIMHEHHO MO 3aKOHy X(t)=t?-
13t+23 (rme x— paccTosiHhe OT TOYKH OTCUETa B METpax, t— BpeMsl B CEKYHJaXx,
M3MEPEHHOE C Hayvaja JABWKEHHUs). B kakoii MOMEHT BpeMeHU (B CEKyHIax) ee
CKOpOCTh ObliIa paBHa 3 M/c?

JlonotHUTEILHAA YACTh

IIpu evinonnenuu 3aoanus 9 3anuwiume xo0, 060CHO8aHUE peuleHUs U NOIYYUEHHbLI
omeemn.

9. (3 6anna) Pa3ouTh HBETHUK MPSMOYTOJIBLHON (POpMBI (OTHOIIIEHUE CTOPOH 2:3) Ha
YacTH Pa3IMYHON  TUIOMAAM. YKaXHUTe pa3HbIM I[BETOM MapaijiesibHbIC,
MEePNEHANKYJISIPHbIE, CKpEIIMBAIoOIuecs OTpe3ku. Paccuutarh  KOJIMYECTBO
CaXCHIIEB IIBETOB IS KaXI0ro cektopa. OQopMuTh cxeMy LIBETHHKA (MOXKHO
MCIIOJIb30BaTh KoMIbloTEp). Hanpumep,

Omanonel omeemos:
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\’ DenepanbHOE rocy1apCTBEHHOE OI0PKETHOE

@’} o0pa3oBaTeNnbHOE YUPEKICHUE BBICIIIET0 00pa30BaHUs
«Yensbunckuii rocynapcrseHubii yausepeurer» (PI'bOY BO «Henl'Vy»)
Komnemx Yenl'Y

@DOH/T OLICHOYHBIX CPEJICTB IUCLUILUIHHBI
I1/1.01 Maremaruka
CnenuansHocts 09.02.07 MabOpMannoHHbIE CHCTEMBI U TIPOrPAMMHPOBaHHE

Bepcus noxymenra -1 cTp. 42 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne
Homep |1 2 3 4 5 6 7 8 9
3aJaHus
OtBer | A r r b 5 - 60 8

5. ®oHI OLIEHOYHBIX CPEACTB sl IPOMEKYTOYHOM aTTecTanum (3K3aMeH)

Ha BbImONHEHHWE NUCHMEHHOW SK3aMEHAIMOHHOW palbOThl MO MaTeMaTHKE
naetcs 4 actpoHoMUYeckux yaca (240 MUHYT).

OK3aMeHallMOHHasg paboTa COCTOMT HX 2-X 4YacTed: oO0A3aTeNbHOW U
JOTIOJIHUTEIIbHOM.

OOs3aTenpHas 4YacTh COJACPXKUT 3aJaHHMsl MUHUMAIBHOTO 0053aTebHOTO
YPOBHSI, TOTIOJTHUTEIbHAS YaCTh - 00JIee CIOXKHBIC 3aJaHMUSI.

[Ipu BbITIOJIHEHUU 3a7aHUI 00s13aTEIBHOM YacTU TpeOyeTCsl MPEJICTaBUTh XOJT
pelieHusl U yKa3zaTh IOJyYEHHbIH OTBET. 3a NPABUIIBHOE BBIMOJHEHHUE JH000T0
3a/laHusl U3 00s3aTeNibHOM vacTu oOywaromuiicss mosiydaere oaud Oami. [lpu
BBITIOJTHEHUN 33J]aHUs U3 JOTIOJHUTEIBHOW YacTh HE0OXOAMMO MOJAPOOHO OmucaTh
X0l pemeHuss U 1ath oTBeT. [[paBuiabHOE BBINOJHEHHE 3aJaHUM JIOMOJTHUTEIBHOMN
4acTH olleHHnBaeTcs 3 6ayutamu win 1-2 6aiaMu 3a 9aCTUIHOE PEIICHHUE.

bainbl, nosry4eHHbIE 3a BCE BBIIIOJIHEHHBIE 33JJaHUS, CYMMHUPYIOTCSI.

IlIkana nepeeoda 6an106 6 OoMMemKU NO NAMUOAINTLHOU CUCHIEME

OTMeTKa Uwucno 6ammoB, HEOOX0AUMOE TSI TIOTYUYECHUSI OTMETKH
«3» (ymoB.) 6-9
«4» (xoporo) 10-14(He MeHee OTHOTO 3aJaHusl U3 JIOTIOJTHUTEILHOMN YacTH )
«5» (oTIIMYHO) oonee 14(He MeHee ABYX 3aJaHUI U3 JOTOTHUTEIBHON YaCTH)

Obpaszosamenvhble pe3yibmamsl, NoOaeHcaujue nposepre (dJieMeHmol):

JApo1,IP62, IP63,/IP64, IP65,/IP66, ZIP6 7, JIP6 8, JIP6 9, /IP 6
10, IP6 11, AP 6 12, AP 6 13, /1P 6 14.

APy 1, APy2, JIPy3, APy 4, APy 5, APy 6, APy 7, IPy 8, 1Py 9, IP y
10, APy 11, APy 12, APy 13, APy 14, Py 15, APy 16, APy 17, 1P y 18, IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.
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@’} o0pa3oBaTeNbHOE YIPEKICHUE BHICIIIEr0 00pa30BaHUs
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CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcus noxymenra -1 cTp. 43 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

JK3aMeHALMOHHbIE 32IaHUS 110 MATEeMATHKe
Oo0s13aTesibHAs YACTh
Ilpu évinonnenuu 3a0anuii 1-12 3anuwume xo0 peutenus u NOJTYYeHHbLU
omaemn.

1.(1 6amn) Beraucaute: 2sin(-1/6)+2cos(m /3)

2.(1 6amn) Ha pucyHke )UpPHBIMH TOUKAMHU MTOKA3aHO CYTOYHOE KOJIMYECTBO
0CaJIKOB, BbIMaaaBmux B Jiucte ¢ 7 no 18 aexadbps 2001 roga. Ilo ropuzonTanu
YKa3bIBAIOTCA YUCIIa MECSA, 0 BEPTUKAIA — KOJIMYECTBO OCAJIKOB, BBIIABIINX B
COOTBETCTBYIOIIIMKA J€Hb, B MUJUIMMETpax. /[JIsl HarJsIAHOCTH JKUPHBIE TOYKU HA
PUCYHKE COEIMHEHbI JuHuel. Onpenenure Mo pucyHKy, CKOJIBKO JHEH BBINALAo
6osee 2 MUJUTUMETPOB OCATAKOB?

3 . (1 6amn) Mob6unsHbl Tenedon ctomn 16000 py6neit. YUepe3 HekoTOopoe
BpeMs LIEHy Ha 3Ty Mozenb cHu3wiu a0 15200 py6neit. Ha ckoiibko mpoIeHTOB
Oblj1a CHU)KEHa 1ieHa?

4.(1 6amn) Ha tapenke 16 nupoxkoB: 7 ¢ peiOOii, 5 ¢ BapeHbeM U 4 ¢ BUIITHEH.
HOns nayrag BeiOMpaeT oaMH NHPOXKOK. Haiiaute BEpOSITHOCTH TOTrO, YTO OH
OKQXKETCS C BULLIHEM.

S5. (1 6amn) Haiigure 3Hauenue BeipakeHust logz2 + 109232
6. (1 6amn) Haitnure kopeHb ypaBHEHUS N7 —6x=7
7. (1 Gamn) Pemmre HepaBencTBo 2**° > 64. B orBer 3amummuTe
HaMEHbIIIee TIOJOKUTENBHOE.
X+2 l
8. (1 6anm) Haiinute KOpeHb ypaBHEHUS e
Q. (1 6ann) Haitaure npon3Boanyto GyHKIMH B TOUKe X=0:

y = 5/4x* - 6x? +7x-1
10.(1 G6amn) I{BeTHUK, O0OPMIICHHBIN O MHAWBUIYAILHOMY 3aKa3zy, UMEET
dbopmy nunuHApa. BeicoTa niBetHuka 35 cM, quamerp ocHoBaHus 20 cMm. CKOJBKO
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Bepcus noxymenra -1 cTp. 44 u3 45 IlepBelii 3x3eMILIAp KOITHS Ne

3eMJIM HEOOXOIMMO MTPUBECTH, YTOOBI IIBETHUK OBLT 3aIllOJIHEH TOJHOCTHIO. B oTBET
3aMUIIATE YUCIIO, AeJICHHOE Ha TT.
11.(1 6anm) HaiguTe mmomans Gurypsl, n300pakeHHOM Ha pUCYHKE

Z\f

L

12.(1 6amn) Teno aBuxkeTcs 1o 3akoHy S(t)=3t+5t (M) Haiimure cxopocTsb

\
\
\

TCJIa 4CpeC3 Ic mocie Hayana JABHKCHMUS.

I[OIIOJIHHTCJ]I)H&SI 4acTb

Ilpu évinonnenuu 3a0anuii 13-16 3anuwume x00 pewienus: u NOJY4eHHbllL
omeem

13.(3 6Gamna) BeluuciauTe IUIOMAAb 3€MJIM, OTBEAECHHOIO TOA KIyMOY,
IIEPUMETP KOTOPOTO OTPAaHMYMBAIOT JIMHUM Y=X>-2X-2 U y= - X’+2. BpImosnnure
YEepTEK.

OTBeT gaiiTe B KBaJIpaTHBIX METpax.

14. (3 6amna) Pemmrte ypaBHenue sin®X - 2sinx=0. B orser 3ammiumre
KOJIMYECTBO PEUICHUN, TPUHAJICKAIIUX TPOMEKYTKY [0; T].

15. Haiigute 00beM MHOTOrpaHHWKA, M300pa)XKEHHOTO Ha PHUCYHKE (BCe
JBYTPAHHBIC YTIIBI TIPSIMBIC).

‘ :

#h

o
2

16. (3 6amna) IlepBriif camoBoA BbICaKMBaeT 126 ca)keHIEB Ha 5 4acoB
obicTpee, ueM BTOpOM. CKOJBKO CaKEHIIEB 3a Yac BBICAXKHBAET MEPBBIA Cal0BOJI,
€CJIM U3BECTHO, YTO OH 3a YacC MOKET BBICAIUTh Ha 5 ca)keHIIeB O0JIblle BTOPOro?

© ®IreOY BO «Uenl'V»




O

Muno6puayku Poccun

DenepanbHOE rocy1apcTBEHHOE OI0/DKETHOE
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DOH/T OLICHOYHBIX CPEACTB TUCIUTUTIHHBL

I1/1.01 Maremaruka

CnenuansHocts 09.02.07 MHpOpMALIHOHHBIE CHCTEMBI M IIPOrPAMMUPOBaHHE

Bepcnst 1okymenTa - 1 ctp. 45 u3 45 TepBbiit sKk3eMILIP KOTHSI No
Imanonvl 0meemos:

Homep |1(2|3|4 5678 [9]10 11112}13|14|15| 16

3a/1aHusl

OrBer |2|3|5(/025|6 7 1 -10 713500015119 |5 |6 |13
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