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@DOoHJT OLIEHOYHBIX CPEACTB pa3paboTaH Ha OCHOBE (heaepalibHOTO
roCyJapCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHAApTa CpPeAHEro o0Iiero obdpa3zoBaHUS,
yTBepkaeHHoro Ilpukazom Munnpocenienuss Poccun ot 12.08.2022 N 732 u
OPUMEPHOM TIPOrpaMMbl  TIO  JAHHOM  00IIe00pa3oBaTeNbHON  TUCHIUILIMHE,
paccMOTpeHHOM U ofoOpeHHOW Ha 3acenanuu llemarornueckoro coera OI'BOY
JI10 UPITO (ITpotokon Ne 13 ot 29.09.2022 1)

®DoH/I OIIEHOYHBIX CPEACTB paCCMOTPEH M 0100peH [legarornaeckum coBeTom
Komtemka YensOuHCKOTO rocyaapcTBeHHOro yHuUBepcutera (rmpotokosn Ne 1 ot 29
asrycra 2024 r.).
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1. PesyabTaThl 00y4yeHus, periaamenTuposanasie PT'OC COO
¢ yuerom ®I'OC CIIO

JucuunjnHapHbie (MpeAMeTHbIE) Pe3yJIbTaThl OTPAKAKOT:

- Brmamenue wetomamMu 1OKa3aTENbCTB, AITOPUTMAMH DPEIICHHS 3aj]1ad;
yMeHuEe (QOpMYyIHpPOBATH OINPEACICHUs, aKCHOMBI W TEOPEMbI, NPUMCHSTh WX,
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHSI B XOJC PEIICHUS 3a]1a4;

- YMeHHe omepupoBaTh IMOHSATHUSMHU: CTENEHb YHWCIA, JIOTapudM YHUCIA;
YMEHUE BBITMIOJNHATh BBHIYMCICHHE 3HAUYCHUM W TPeoOpa3oBaHUs BBIPAKEHHUH CO
CTETNICHSIMU U JiorapumMaMu, TpeoOdpa3zoBaHus JPOOHO-PAITMOHAIBHBIX BBIPAKEHU;

- YMeHue omnepupoBaTh TOHATHUSMHU: pPaIlMOHAIBHBIE, HPPAIMOHAIBHEIE,
MOKa3aTeNIbHbIE, CTETICHHbIE, JOTapu(MUUECKHE, TPUTOHOMETPUUYECKUE yYPaBHCHUS
Y HEPABEHCTBA, X CUCTEMEI;

- YMeHue omnepupoBaTh NOHIATHAMHU: (GYHKIHS, HEMpepbIBHAS (DYHKITHS,
MPOU3BOAHAS, TIEPBOOOpa3Has, OIpPEACICHHBIH WHTErpall; YMEHHE HaXOIUTh
MPOW3BOJHBIC DJIEMEHTApHBIX (DYHKIWN, WCHOJIB3ys CIPABOYHBIE MAaTEpHAIIbI;
UCCJIEIOBaTh B TMPOCTEUIINUX ClydasX (YHKIHUM HAa MOHOTOHHOCTH, HAXOJHTh
HauOOJIBIITNE U HAUMEHBIITNE 3HAUYCHUS (PYHKITUH; CTPOUTH rpad)iKi MHOTOUJICHOB C
WCITOJIb30BAaHUEM ammapara MaTeMaTHYeCKOr0 aHajau3a; MPUMEHSATh MPOU3BOIHYIO
MpU PEIICHUM 33/1ad Ha JABWKCHUE; pelaTh MPAKTHKO- OPUCHTUPOBAHHBIC 3a]1a4u
Ha HaWOOJIBIINEC W HAWMEHBITUE 3HAYCHMs, Ha HAXOXKICHUE ITyTH, CKOPOCTH H
YCKOPCHHUS;

- YMeHHEe  OmepHpoBaTh  TOHATHUSAMHU:  pallMOHAIbHAsS  (yHKIMS,
nokaszarenbHass (yHKIMsS, cTerneHHas QyHKus, gorapudpmMuyueckas QyHKIuS,
TPUTOHOMETPHUUECKHE (PYHKIMU, OoOpaTHbie (YHKIIMH; YMEHUE CTPOUTH Tpaduku
M3YYCHHBIX (YHKIHMHI, WCMOIB30BaTh TrpadUKH TPHU H3YUYEHUU TMPOIECCOB M
3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 W3 APYTUX YYEOHBIX MPEIMETOB M 3a1ad U3
peaNbHOMN KXU3HH, BBIpaXaTh (OPMYyJIaMHU 3aBHCUMOCTH MEKy BEIIMUNHAMU;

- YMeHHe pemniath TEKCTOBBIC 3aJa4yM pPa3HBIX THUIOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIWKEHHE, padOTy, CTOMMOCTb TOBapOB W YCIYT,
HAJIOTH, 3a7]a4d M3 O0JIACTH YIPaBJICHUS JIMYHBIMH U CEMEWHBIMH (DHMHAHCAMMU);
COCTaBJISITh BBIPAKEHUS, YPaBHCHUS, HEPABEHCTBA W HMX CHUCTEMBI 10 YCJIOBHIO
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3aJlayd, MCCIIEIOBaTh IMOJIyYEHHOE pEUIeHUE M OLEHHUBAaTh MPaBAONOAOOHOCTb
PE3YJIBTATOB;

- YMeHue onepupoBaTh MOHATHIMH: CpelHee apuMeTH4YecKoe, MeauaHa,
HamOoOJIblIIEE W HAWMMEHbIEEe 3HAYCHHUS, pa3Max, JUCHEPCHs, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha00Pa;

- YMeHue u3BJIeKaTh, UHTEPIPETUPOBATH UH(HOPMAITUIO, TPEICTABICHHYIO B
Tabnuiax, Ha [auWarpaMmax, Tpadukax, OTPaKaIIyId CBOWCTBA pPeaTbHBIX
MPOIIECCOB M SIBIICHWI;, MPEACTABIATh WH(OOPMAIMIO C TOMOIIBIO TaOJHIl |
JIAarpaMM; MCCIEIOBaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIIE C MPUMEHEHUEM
rpauuecKkux METOJ0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE OIEepUPOBATH TMOHATUSAMH: CIYYaWHBIM OIBIT W CIy4YahHOE
COOBITHE, BEPOSTHOCTH CIIyYaltHOTO COOBITHS;

- YMeHHE BBIUUCIATH BEPOATHOCTH C UCIOJB30BAaHUEM TpapUUIECKUX
METOJIOB, TPUMEHATH (DOPMYIBI CIOKEHHS ¥ YMHOXCHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (PaKThl U (OPMYJIIBI IPH PEIICHUH 3a/1a4; OIICHUBATh BEPOSATHOCTHU
peaIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMUUHAMU;

- YMeHue MNpUBOJUTH TPUMEPHI MPOSIBICHUSA 3aKOHA OOJBIIUX 4YHCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMeHHe OnepupoBaTb IOHATUSAMH: TOYKA, MpsMasi, IUJIOCKOCT,
MIPOCTPAHCTBO, ABYI'PAHHBIA YIOJI, CKPELIMBAIOIIMNECS MPAMBIE, APAJUIEIbHOCTh U
MEPIEHAUKYIJISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJI MEXAY MPSIMBIMH, YTOJI MEXIY
NpAMOM M IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PAacCTOSIHUE OTTOYKH [0
IJIOCKOCTH, PACCTOSTHUE MEXKAY NPSMBIMHU, PACCTOSHUE MEXKAY IUIOCKOCTIMU;
YMEHHME WCMOJIb30BaTh IMpPU PENICHUU 3a/lad HW3Y4YeHHbIEe (AKTBI M TEOpPEMbl
MJIAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YmMeHue ONEPUPOBATh MOHATHUSIMU: MHOT'OTPaHHUK, ceyeHue
MHOTOTPaHHHKA, Ky0, Mapajuiejenune, npu3Ma, nupaMua, Gurypa u moBepXHOCTh
BpaIeHus, MWIMHIP, KOHYC, map, cepa, ceueHus: Gurypsl BparieHusi, MIOCKOCTb,
Kacaromasicss cdepsl, IWIMHIPA, KOHYCa, IUIOMIAJbh ITOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYyCa, HWIMHApA, MIOmanas cdepbl, o0beM Kyba, MpsIMOYTOJHHOTO
napajjieNenunena, MNUPaMUibl, NPU3MbI, LWIMHApPA, KOHYCa, IIapa; YMEHHUE
n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTH BpAIICHHS, UX CEUEHHUS OT PYKH, C
MOMOIIBI0  YEPTEKHBIX HMHCTPYMEHTOB M  JJIEKTPOHHBIX CPEICTB; YMEHHE
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pacrio3HaBaTb CUMMETPUIO B INPOCTPAHCTBE; YMEHHE paClO3HABATH IPABUJIbHBIC
MHOTOT'PaHHUKU;

- YMeHue onepupoBaTh MOHSATUSMHU: JIBHIKEHHE B MPOCTPAHCTBE, MOJ0OHbBIE
burypsl B MpPOCTPAHCTBE; MCIOJIb30BaTh OTHOIIECHHE IUIOIIAJIed MOBEPXHOCTEH M
00BEeMOB TTOIOOHBIX (GUTYpP TIPH PEIICHUH 33]1aY;

- YMeHue BBIYUCIATh T€OMETPUUECKHE BEJIWYMHBI (JJIMHA, YTOJ, MIOWAIb,
00BeM, TIIOLIaAb MOBEPXHOCTH ), UCTIONB3YS U3YUCHHBbIE (POPMYIIBI U METOIbI;

- YMeHue OnepupoBaTh NOHATHIMU: NPSIMOYTOJbHAs CUCTEMA KOOPAMHAT,
KOOPAMHATHI TOUYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOI
MEXKJ1y BEKTOPaMH, CyMMa BEKTOPOB, [IPOU3BEACHUE BEKTOPA HA YMCIIO; HAXOJAUTH C
MOMOIIBIO HM3YYEHHBIX (OPMYJT KOOPAUHATHI CEpPEAUHBI OTpPE3Ka, PACCTOSIHHE
MEXKy IBYMS TOUKaMU;

- YMeHue BHIOMPATH MOAXOASAIINN U3YyUYEHHBIN METOJ| IJIsl PEIIeHUs 3a/1auH,
pacno3HaBaTh MaTeMaTU4YecKue (PaKTbl 1 MAaTEMATUYECKHE MOJEIIH B MPUPOJHBIX U
OOLIECTBEHHBIX  SIBIEHUSAX, B HCKYCCTBE, YMEHUE [PUBOJUTH IPUMEPHI
MaTeMaTU4YECKUX OTKPBITUNA POCCUMCKON U MUPOBOW MAaTEMaTUYECKON HAYKHU.

- YMeHue onepupoBaTh NOHATHAMH: OIPENEIICHHE, aKCUOMa, Teopema,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH;
yMeHue GopMyIupoBaTh 0OpaTHOE U MPOTUBONOJIOKHOE YTBEPKIECHUE, IPUBOIUTH
IIPUMEPBL U KOHTPIIPUMEPBI, KCIOJIB30BaTh METOJ MaTEMAaTUYECKOM WHIYKLWU;
IIPOBOAUTHL JTOKA3ATEIbHBIC PACCYKICHHMS IIPU PELICHUM 3a7a4, OLECHUBATh
JIOTHYECKYIO ITPABWJIBHOCTh PACCYKICHNN;

- YMeHue oneprupoBaTh NOHATHUSAMHU: MHOKECTBO, ITOAMHOKECTBO, ONEPALINU
HaJl MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA anIapar
JUISl ONHMCAHUSl PEAJbHBIX MPOLIECCOB W SBICHUN, M NPU PEIICHUU 3a1a4, B TOM
yuclie U3 JApYyrux ydeOHbIX mpenmetoB; 2.1 Pe3ynbpTaThl, 3aKkpemieHHbIE 3a
JTUCIHUTUINHON

- YMeHHe omepupoBaTh MOHATHUSAMHU: Ipad, CBA3HBIN rpad, nepeBo, LUK,
rpad) Ha TIUIOCKOCTH; YMEHHE 3aJaBaTb M ONUCHIBATH Tpadbl Pa3TUIHBIMU
crioco0amu; UCMoJIb30BaTh Ipadbl IpH PELICHUH 33/1a4;

- YMeHue cBOOOJHO OMEpUpPOBATH MOHATHUSIMH: COUYETAHHE, NMEPECTAHOBKA,
YHCIIO COYETAHWM, YHUCIO TIEPECTaHOBOK; OMHOM HpIOTOHA; yMeHHE NpPUMEHSTH
KOMOUMHATOpHbIE (DAKTHI U PACCYXKACHUS JJIs PELICHUS 3a/aY;
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- YMeHue onepupoBaTh MOHATUSAMU: HATYpPAJIbHOE YHUCIO, LEN0E YHUCIIO,
OCTaTOK 10 MOJAYJIO, PALlMOHAIBHOE YMCIIO, UPPALMOHAIIBHOE YHCIIO, MHOKECTBA
HATypajbHBIX, UENbIX, pAalUOHAIBHBIX, JECUCTBUTEIIbHBIX YHCET; yMEHHE
UCIIOJIb30BaTh NPHU3HAKH  JIETUMOCTH, HAWUMEHBIIMK OOMMI  JenTuTenbh WU
HauMeHblllee o01ee KpaTHoe, allrOpuT™ EBKiIMIa IpH pelieHny 3a/1a4; 3HaKOMCTBO
C pPa3JINYHBIMU O3ULMOHHBIMHA CHCTEMAaMH CUUCIICHUS;

- YMmeHue CBOOOJHO ONEPUPOBATH MOHATHSAMH: CTENEHb C  IEJbIM
[OKa3arejlieM, KOpPEHb HAaTypaJlbHOW CTENEHH, CTENEeHb C PALMOHAJIbHBIM
MoKa3zarejieM, CTeNeHb C JEHCTBUTEIBHBIM (BEIIECTBEHHBIM) IIOKAa3aTEJeEM,
jorapudM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

- YMeHue omnepupoBaThb  MOHSATUSMU:  TOXKIECTBO,  TOXKJIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUHW M HEPABEHCTB,
PaBHOCWJIBHOCTh  YPaBHEHHW, HEPAaBEHCTB W  CHUCTEM, palUOHAIbHBIE,
UppaltOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHUCTEMbI; YMEHHE pelaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMbl C MOMOILIBIO PAa3IUYHBIX MPUEMOB; pelIaTh
YpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C MapaMeTpoM; MNPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, HUX CHUCTEMBbI JUIsl pEIICHUS MaTeMaTHYeCKUX 3aJad U 3aJad W3
pa3TUYHBIX 00JaCTEel HAYKH U peajbHOM KU3HMU;

- YMeHue cBOOOJIHO ONEpPUPOBATh MOHATUIMU: TpaduK QYHKIUU, oOpaTHas
byHkusa, koMmno3unus (pyHKUMN, nuHeWHas (yHKUWSA, KBaapaTuyHas (QyHKIUS,
CTeTIeHHass (PyHKIMA C LEIbIM IOKa3aTeleM, TPUTOHOMETpUYecKue (GyHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMM, IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMM; yMEHUE CTPOUTh Trpaduku (YHKIMI, BBIIOJHATH MPeoOpa30BaHUS
rpadukoB GyHKIIHIA;

- YMeHue HCHoab30BaTh rpaduku (YHKIMA A7 U3Y4YEHHUs TMPOIECCOB U
3aBHCUMOCTEN MpH PELeHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 peanbHON
’KU3HU; BBIpaXXaTh (pOpMyIamMu 3aBUCUMOCTH MEX]Ty BEIMUYMHAMY;

- YMeHune CBOOOJHO ONEPHUPOBATH TOHITHSAMHU: YETHOCTh (PYHKITUH,
NEPUOJIMYHOCTh (PYHKIMHU, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (PYHKIIUH,
IKCTpeMyM (PyHKIMHM, HauOOJbIIEE UM HaWUMEHbIlee 3Ha4YeHUsi (YHKIUU Ha
MIPOMEKYTKE; YMEHUE TPOBOIUTH UCCIIEIOBaHNE (DYHKIINY;
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- YMeHue uCnosib30BaTh CBOWCTBAa W rpadukd (QYHKIUN [ penieHus
ypaBHEHUH, HEPABEHCTB M 3aJay C MapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOU
IUIOCKOCTH MHOXKECTBA PEIICHUN YpPAaBHEHUIN, HEPABEHCTB U UX CUCTEM;

- YMmeHue CBOOOJHO ONEPUPOBATH TMOHATUSAMU: IIOCIEIO0BATENBHOCTD,
apudmMernyeckass IpPOrpeccusi, TreoMETpUYecKass Iporpeccus, OECKOHEUHO
yObIBarolasi reoMeTpruIecKasl Mporpeccus; yMeHue 3a7aBaTh M0CIIE0BATEIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

- YMeHue onepupoBaTh MOHATUSMHU: HENPEPHIBHOCTD (DYHKIIMH, ACUMITOTHI
rpaduka (yHKIMM, TIepBasg U BTOpas NPOU3BOAHAS (PYHKIUMU, T€OMETPUUYECKUN U
¢u3nyecKkuil CMBICI IPOU3BOJHON, INEPBOOOpa3Hasi, OIpPENEICHHbIA WHTETpa;
YyMEHME HaXOAWTh ACUMITOTHl rpaduka (QyHKIMH; YMEHUE BBIYHUCIATH
IPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YAaCTHOTO W KOMIIO3ULUHU (PYyHKUUH,
HAXOJIUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKINY;

- YMeHHe UCHOJB30BaTh MPOU3BOJAHYIO ISl MCCIENOBaHUS (QDYHKUUH, IS
HAaXOXKJEHUS  HAWIYYIIEro pEIIeHHs B  NPUKIAJHBIX, B TOM  YHCIE
COLIMAJIBHOPKOHOMUYECKUX U (PU3MYECKUX 3alayax, JAJis ONpeAeNIeHUs] CKOPOCTU U
YCKOPEHMS; HAXOAMWTh IJIOMAIM M O0beMbl (QUIYyp C TOMOLIBIO HWHTErpana;
OPUBOJUTH  NPUMEPBl  MAaTEMaTHMYECKOIO  MOJEIMPOBAHUS C  IIOMOIIBIO
nuddepeHInanbHbIX YpaBHEHUH;

- YMeHue onepupoBaTh IMOHATHUAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE
KOMIUJIEKCHBIE YHCJa, MOAYJIb W ApPryMEHT KOMIUIEKCHOIO 4Hucia, (opma 3amucu
KOMIUIEKCHBIX YHCell (FeOMeTpHYecKasi, TPUTOHOMETpUYECKass U anredpandeckas);
YMETh MPOU3BOJIUTH AapU(PMETHUYECKUE JEUCTBHUS C KOMIUIEKCHBIMU YHUCJIaMUu;
PUBOJAUTH MPUMEPHI UCTIONbB30BAHNSA KOMIUIEKCHBIX YHCEIT;

- YMeHue cBOOOJHO OINEpPUPOBATH MOHATHSAMU: cpefHee apupMeTHYECKoe,
MeaMaHa, HanOoJIblllee U HauMEHbIlIee 3HAUEHUs, pa3Max, IUCIEPCHsl, CTAHJAPTHOE
OTKJIOHEHHE I  OINHCAaHMS  YHUCJIOBBIX  JAHHBIX; YMEHHME  HCCIEA0BATH
CTaTUCTUYECKUE JaHHBIC, B TOM YHCJE C MPUMEHEHHEM TpaUYecKUX METOJIOB H
AIIEKTPOHHBIX CPEJCTB; TpaUUecKH HCCIEN0BaTh COBMECTHBIC HAONIOJCHUS C
ITIOMOILIBIO TUArpaMM PAaCCEUBAHUS U JINHEMHON PETPECCHH;

- YMeHHEe HaxOOuThb BEPOATHOCTH  COOBITMM €  HMCHOJb30BaHUEM
rpauueckux METOJOB; MPUMEHSTh JJIs pelIeHHs 3a7ady (POpMyJIbl CIOKEHUS U
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YMHOXKEHHSI BEPOATHOCTEH, (GOpMYIy MOJHOW BEpOSTHOCTH, Gopmyiy bepnyimu,
KOMOUHaTOpHBIC (PaKTHI U (HOPMYJIbL; OLIEHUBATH BEPOSATHOCTH PEAIbHBIX COOBITUIA;

- YMeHue onepupoBaTh MOHATUSAMHU: CIy4dailHas BEJIUYMHA, PACHPEICIICHUE
BEPOSTHOCTEW, MATEMATUYECKOE OKUIAHUE, JUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
CIIy4ailHOM BeNMWYMHBI, (YHKIHUU paclpeneNieHus U IUIOTHOCTH PAaBHOMEPHOTO,
IIOKAa3aTeJIbHOI0 U HOPMAJIBHOT'O PaclpeeIeHU;

- YMeHHe nucronb30BaTh CBOMCTBA U3YYEHHBIX PaclpeleICHUI A PEIICHUS
3aJ1a4y; 3HAKOMCTBO C MHOHATHSIMHU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
UCCJIeIOBAHMI; YMEHHE NMPUBOIUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJIBIIUX YMCET
B [IPUPOJHBIX U OOILIIECTBEHHBIX SIBICHUSIX;

- YMeHue cBOOOJHO ONMEPUPOBATH MOHATUSMU: TOUYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN YrOJI, IBYTPAHHBIN YIOJI, TPEXIPAaHHbBINA YOI,
MepEeCeKarolInecs, MapajyiebHbIE U CKPEIIMBAIOIINUECS MPAMbIE, TAPaNIETIbHOCTD U
MEPIEHIUKYJISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YroJl MKy NPSIMBIMU, YTOJI MEXKIY
OpSAMOM M IUIOCKOCTBIO, YTOJ MEX]Yy IUIOCKOCTSMM; YMEHHE HCIIOIb30BaTh IPHU
pELIeHUH 3a/lay U3y4yeHHbIe (DAKTHI U TEOPEMbl IIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;

- YmMenue ONEPUPOBATh NOHATUAMMU: MHOT'OTPaHHUK, CEUECHUE
MHOTOTPAaHHMKA, MPAaBUJIBHBII MHOTOTPAHHHK, MpU3Ma, NupamMuaa, ¢urypa
MOBEPXHOCTh BpalleHUs, IWINHIAP, KOHYC, map, cdepa, pa3BepTKka MOBEPXHOCTH,
CEUEHHMsI KOHYCa U HWIMHAPA, NapaJljIeIbHbIe OCH WJIM OCHOBAHHIO, CEYEHHE 11apa,
IUIOCKOCTh, Kacatrouasics c(heppl, HUIMHAPA, KOHYCA;

- YMeHHe CTpOUTh CEYEHHE MHOTOIPAHHMKA, U300pakaTh MHOTOTPaHHUKH,
(Gurypbl M NOBEPXHOCTH BpalICHUS, UX CEUEHHUA, B TOM YHUCIE C MOMOIIBIO
AJIEKTPOHHBIX CPEJICTB;

- YMeHue NPUMEHSTh CBOMCTBA F€OMETPUUYECKUX (PUTYDP, CAMOCTOSITEILHO
bopMyTUpOBaTh OMNpENETICHUsT H3y4aeMblX (QUryp, BBIABUTATh THUIOTE3BI O
CBOMCTBAxX W MPU3HAKAX TE€OMETPUIECKUX (PUTYp, 0OOCHOBHIBATH WIIM OTPOBEPTaTh
UX; yYMEHHE TMPOBOAWTH KiacCH(UKAIMI0 (UTYp TO pa3IUYHBIM TPU3HAKAM,
BBINIOJIHATh HEOOXOUMBIE TIONOJHUTEIbHBIE IOCTPOCHHUS;

- YMeHue CBOOOJHO ONEpUpOBaTh MOHATHUAMM: IUIOMIAAb (DUTYpBI, 00BEM
(burypsbl, BeJIMYMHA yTria, pACCTOSTHUE OT TOYKH JI0 MJIOCKOCTU, PACCTOSHHE MEXY
OpSIMBIMHM, PACCTOSIHUE MEXKAY IUIOCKOCTSAMHU, IUIOMAaAb cdephl, IUIONaab
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MOBEPXHOCTU  MHUpaMUIbl, MPU3MBL, KOHyca, LMIUMHApa, o00BeM KyoOa,
OPSMOYTOJIbHOTO Tapajijiesienunena, NTUPaMHUIbI, MPU3MbL, MWIHHIpA, KOHYCA,
11apa; yMEHNE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (UTYD;

- YMmeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: JIBUKEHUE, NapauleIbHbINA
NEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IPeoOpazoBaHue
noo0ust, mogoOHbIe (PUTYpHI; YMEHHE pacliO3HaBaTh paBHbIE U MOJ00HbBIE (UTYDHI,
B TOM 4YHUCJIE€ B IMPUPOJE, HCKYCCTBE, APXUTEKTypE; YMEHHE HCIO0JIb30BaTh
reOMETPUYECKHNE OTHOILIEHHUS, HAXOIUTh F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTrOJl,
oAb, 00bEM) MPU PEUIEHUH 3aJad U3 JIPYTUX YYEOHbIX MPEIMETOB WU U3
peAbHOMU KU3HU,

- YMeHue cBOOOJHO ONEpUPOBATH MOHATHAMM: INPSMOYIOJbHAs CHCTEMA
KOOpJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAHHATHl BEKTOpPA, CYMMa BEKTOPOB,
IPOU3BE/ICHNE BEKTOpA HAa YHUCIO, PA3JIOKEHHE BEeKTopa Mo 0a3ucy, CKaspHOE
IIPOU3BEJCHUE, BEKTOPHOE IIPOU3BEIACHUE, YroJ MEXAYy BEKTOpPAMH; YMEHHE
MCII0JIB30BaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ JJI PEUICHUS T€OMETPUUECKUX
3a/lay ¥ 3a/a4 JPYrux y4eOHBbIX MPEIMETOB; ONEPUPOBATH MOHATHSIMHU: MaTpUla
2x2 n 3X3, onpeAeNInuTeNb MaTPULBL, TEOMETPUYECKUI CMBICH ONPEIETUTENS;

- YMEHHE MOJEIUpOBaTh pPEAJIbHBIC CHUTyallUH Ha S3BIKE MAaTEMATHKWU;
COCTaBJIATh BBIPAXKECHMSI, YPaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHUIO
3aJ]a4uu, UCCIIE0BaTh MOCTPOSCHHBIE MOJIENIN C UCMOJIb30BaHUEM anmnapara anreOpsl,
MHTEPHPETUPOBATH IMOIYYEHHBI PE3yJIbTAaT; CTPOUTHh MATEMATUUYECKUE MOJEIH C
MOMOILBI0 T€OMETPUYECKUX TMOHATHI M BEIMYMH, pElIaTh CBSA3aHHBIE C HHUMHU
MPAKTUYECKUE 3a/1a4d; COCTABJISATh BEPOSITHOCTHYIO MOJENb M MHTEPIPETUPOBATH
NOJIyYEHHBIA  pe3yibTaT;,  pelmaTh  NOpPUKIaJAHble  3aJadyd  CpeACcTBaMu
MaTEMaTUYECKOro aHajiu3a, B TOM YHUCJIE COLMAIbHO-DKOHOMHYECKOTO M|
(U3NYECKOT0 XapaKkTepa;

- YMeHue BbIOMpATh MOAXOASIINN METOA JJIs PELIeHUs 3a/1aui; TOHUMaHHUe
3HaYUMOCTH MaTE€MaTUKU B M3yUYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
SBJICHUI; YMEHHE DPACIO3HABaTh MPOSIBJICHUE 3aKOHOB MaT€MaTHKH B HCKYCCTBE,
YMEHUE NPUBOJAUTH MPUMEPHl MATEMATHUYECKUX OTKPBITHI POCCUIICKON U MUPOBOM
MaTeMaTUYECKOW HAYKHU.

OK Ol. Boibuparb cnocoObl  pemieHust 3aaad  npogecCuOoHAIbHOU
NESATENBHOCTH, IPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTAM.

© OIre0Y BO «Uenl'Y»




Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuit rocynapcrseHnsii yausepeurer» (PI'bOY BO «Henl'Vy)
Komnemx Yenl'V

@DoHJ OLIEHOYHBIX CPECTB AUCIUIIINHBI
T1/1.01 Maremartuka
CrnermmansHocts 09.02.07 UHpOpMaIOHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHNE

Bepcus noxymenra - 1 ctp. 11 u3 45 IlepBslit 3x3eMILIAD KOITUA Ne

OK 02. OcyuiecTBisTh NOHUCK, aHAIW3 M HMHTEPIpETAlUi0 HH(OopMmanuwu,
HE0OXOAMMOM ISl BBITIOJIHEHUS 3a71a4 MPOo(eCCUOHATBHON NeSATeIbHOCTH.

OK 03. IInanupoBaTh U pealn30BBIBaTh COOCTBEHHOE MPO(HECCHOHATBEHOE U
JUYHOCTHOE PAa3BUTHE.

OK 04. PaboTaTh B KOJIJIEKTUBE B KOMaHE, dPPEKTUBHO B3aUMOCHCTBOBATh
C KOJIJIEraMu, pyKOBOACTBOM, KIIHEHTAMHM.

OK 05. OcyuectBiasiTb YCTHYIO ¥ MNHCBMEHHYIO KOMMYHHUKAIIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEH COIHUAIBHOIO M KYJBTYpHOTO
KOHTEKCTA.

2. ®oH/I OLIEHOYHBIX CPEACTB 1JIS BXOAHOI0 KOHTPOJIS

BxonHO#l KOHTPOJIb COCTOUT U3 3aJaHUM, YACTUYHO B3SITBIX U3 OTKPBHITOTO
0anka OI'D u BIIP mo maremaTtuke. Ha BoImosHeHHE 3ajaHU BXOJHOTO KOHTPOJIS
naercst 1 akagemuueckuit yac (45 MUHYT).

BxomHoli  KOHTpPOJIL  COCTOMT W3 2-X 4YacTel: o00s3aTellbHOM U
JIOMOJIHUTEIILHOM.

OO0si3aTenpHass 4YacTh COJACPKUT 3aJaHusT MUHUMAIIBHOTO 0053aTelbHOTO
YPOBHSI, JOTIOJIHUTENIbHAS 4acTh - 00Jiee CI0KHbIC 3aJaHusl.

[Ipu BbINOTHEHUU 3a7jaHUN TPEOYETCsl MPEACTABUTH XOJ PEIICHUS U yKa3aTh
MOJTy4YeHHBI OTBeT. I[IpaBUJILHO BBHITIOJTHEHHOE 3aJlaHMe U3 00s3aTeIbHOW 4YacTh
OIICHUBAETCS B OJWH Oayll; MPaBWJIBHOE BBITIOJHEHUE 3aJIaHWH JTONOJTHUTEIHHOMN
JacTH olleHuBaeTcs 3 O6ammaMu uin 1-2 6ajiaMu 3a YaCTUHYHOE PEeleHUeE.

bannbl, mosryyeHHbIE 332 BCE BBINIOJHEHHBIE 3aaHUS, CYMMHUPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu no NAMUOANTLHOU CUCHEME

OtmeTKa Yucno 6anioB, HEOOXOAUMOE JJIsl TOTYUYEHHUS] OTMETKU

«3» (ynoB.) 7-9

«4» (xopor1o) 10-12

«5» (OTIAMYHO) 13-15
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Obpazosamenvubvie pesyrbmamol, NoOaeHcaAUUe NPosepke (INeMeHmbl):

JIP61,JIP65, JIP66, P69, IP6 12, AP 6 14. IPy 1, IPy 5, IP y 7,
JIPyS8, JIPy 18, APy 19. OK 01, OK 02, OK 03, K 04, OK 05.

3allaHI/Iﬂ BXOJHOT'0O KOHTPOJIsA

Oobs3aTesbHAsA YACTh

Ilpu pewenuu 3a0anuti 1-3 3anuwume npasuibHblll OMeem u3 yemovlpex
NPeOIONCEHHDIX.
1. (1 6amn) Packpoiite GOpMyITy COKPALIEHHOTO YMHOXEHHUS a2 - b?:
a) a>-2ab + b?; b) (a-b)(a+b); c) a? - b?; d) a>+2ab + b?
2. (1 6ann) [1nomaas TpeyroibHUKA BRIUUCIISIETCS 1O GOpMYyJIE:
a) S= a*b; b) S= (a*b) /2; ¢) S= 2a*b; d) (a*b) /3

3. (1 6amn) Kakoe u3 cieayronmx 4ucelsl 3akiro4eHo Mexay uuciamu 10/17
u 5/8?
a) 0,4; b) 0,5; c) 0,6; d) 0,7

Ilpu evinonnenuu 3a0anuii 4-7 3anuwiume xo00 peuleHus U noJLy4eHHblll
omaem.

4, (2 6amna) Pemmte ypaBHenme x2-7x+10=0. Eciam ypaBHeHHE UMeET
0o0Jiee OJJTHOTO KOPHS, B OTBET 3alUIINTE MEHBIINN U3 KOPHEU.

5. (2 Gamna) Ilnomanb 3eMenb KPECThSTHCKOTO XO35MCTBA, OTBEICHHAS
MO/ TOCAJKy KyCTAPHUKOB U I[BETHUKOB, COCTABIISET 24 ra U pacipeaesieHa MEexX 1y
HUMU B OTHOIIEHUH 5:3. CKOJIBKO IeKTapOB 3aHUMAIOT IBETHUKHU ?

6. (2 6amna) Beicora BH mapamnenorpamma ABCD genut ero cropony
AD na otpe3ku AH = 2 u HD = 32. Jluaronans napannenorpamma BD pasna 40.
Haiinure mmomans mapauienorpaMmma.

JlomoJIHMTEJIbHAA YACTh

Ipu évinonnenuu 3a0anus 7 3anuuiume xo0, 000CHO8aHUe peueHUs U
NOJYYeHHbLI Omeem.

7. (3 Oamna) PpiO0sOB TpOIUIBUT HA JIOJKE OT TMPUCTAHU HEKOTOPOE
paccTosiHME BBEPX IO TEUCHHUIO PEKH, 3aTeM OpOCHII SIKOpbh, 2 4Yaca JOBWI PhIOY U
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BEpHYJICS 00paTHO uepe3 5 4yacoB OT Havalia myTremecTBusi. Ha kakoe paccTosiHue oT
MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUEHMS PEKU paBHA 2 KM/4, a COOCTBEHHas
CKOPOCTb JIOJKH 6 KM/4?

Omanonvl omeemos:

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

3. ®oHJ OLIEHOYHBIX CPEACTB JJIfl TEKYIIero KOHTPOJIA

Tekymmi KOHTPOJIb NPOBOIATCS BO BpEMs ayAUTOPHBIX 3aHIATUHA 110
MaTeMaTUKEe B COOTBETCTBHMU C YYEOHBIM TUTaHOM W paboueid mporpammbr O]]
«Maremarnka» Mo BCEM paszenaM Nporpammbl. TeKymnd KOHTPOJIb COCTOUT W3
JIBYX YacTel: TEOPETUUECKOM U nmpaktuyeckoi. [Ipu sTom oOydaromniyecs: moiy4yaror
JIBE OTMETKHU.

Teopernueckass yacTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydYarouiuecs
BBITSITUBAIOT IMSATh KApTOYEK C BOINPOCAMH, TAIOT MOJIHBIA OTBET (CO CIHCKOM
BOIPOCOB 00y4YaroIMecs 3HAKOMSITCS B Hayalle U3y4eHHUs pa3zena).

IlIkana nepesoda 6annoe ¢ ommemKku no RAMUOANTbHOU cucmeme

OtmeTka KonndecTBo BEpHBIX OTBETOB Ha TEOPETUYECCKUE BOIIPOCHI
«3» (ymoB.) 3
«4» (xopor1o) 4
«5» (OTIUYHO) 5

3amaHusi MpPaKTUYECKOW 4YacTh (KOHTPOJIbHBIE PAaOOThI) YACTUYHO B3SITHI M3
otkpeiToro 6anka EI'D u BIIP no marematuke.

Ha BeimonmHeHuWe KOHTPOJIBHOM paboOThl MO MaTeMaTuke jaercs |
akajgeMuueckuit yac (45 MUHYT).

Kontponbhas pabota coctout ux 2-x yacteid. B mepBoii yacTu mpejiaraercs
BBITIOJTHUTD 4 3a/laHusl - BHIOpATh MPaBUJIbHBIA OTBET U3 YETHIPEX MPEI0KCHHBIX.
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Bo BTOpOIii yacTu npeiaraeTcs BHIMOIHUTE O 3aIaHul - 0)OPMHUTH X0 PEIICHHS U
3aMmmcaTh MOJTYyYCHHBIN OTBET.

3a mpaBWIIBHOE BBHIMOJIHEHHE JIOOOTO 3a/laHusl MEPBOWM YacTH OOYYaroIIUKCs
noimydaeT onauH Oamna. IlpaBuibHOE BBITIONHEHUE 3aJaHW BTOPOM YaCTH
orieHuBaeTcs 2 Oamiamu uiau 1 0amioM 3a YaCTUYHOE PEIICHHE.
banel, moy4eHHbIE 32 BCE BBIMOJTHEHHBIC 3a/1aHHS, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOANTLHOU CUCHIEME

OtmeTka Yucno 6anmoB, HEOOX0AUMOE JIJISl TIOTYUYEHHUS] OTMETKH
«3» (ynoB.) 8-10
«4» (xoport1o) 11-13
«5» (OTIAMYHO) 14-16

3.1 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Obpaszosamenvhble pe3yibmamyl, Hoodaexcaujue nposepre (1eMeHmol):
JAPo6 1, AP 69,/ IP6 11, IP 6 12, JIP 6 14.

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

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

Teopernveckue BONPOCHI

1. Chopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIC (DUTYPHI B TPOCTPAHCTBE.

3. [lepeuucnure cnocoObl 3aaHUs MIIOCKOCTH.

4. [Tponomxure Teopemy: «Ecnu ogHa U3 IBYX MapayIeNbHBIX MPSIMBIX
NEPIEeHIUKYIAPHA TIOCKOCTH, TO...).

S. [Iponomxure Teopemy: «Ecnum 1Be mapauielibHble IJIOCKOCTH
NEPECEKAIOTCS TPETHEMH, TO...».

6. ChopmynupyiiTe onpeaeneHre IByTpaHoro yria.

1. ChopmynupyiiTe onpeneneHrne TpeXrpaHoro yria.

8. PackpoiiTe NoHATHE «YTOJ MEXKAY NPAMBIMMIY.
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9. HCpCIH/ICJII/ITﬁ B3aMMHOC  PACIIOJIOXKCHHC ABYX IMPAMBIX B
IMPOCTPAHCTBE

10. Kakue nmpsiMble Ha3bIBAIOTCS MMApaIETbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIUBAIOITUMUCS B IPOCTPAHCTBE?

12.  Kaxkue nmpsiMble Ha3bIBAIOTCS MEPIICHIUKYIISIPHBIMUA B IPOCTPAHCTBE?

13. Ilepeuncnure B3aMMHOE pACIHOJOXKEHHE TMPAMOA U IIJIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiiTe MOHATHE «YTOJl MEXAY MPSIMOM U IITIOCKOCTHION.

15.  Packpoiite NoHATHE «apajuIeTbHOCTh IPSIMOM U MIIOCKOCTH.

16. Packpolite MoHSATHE «IIEPIIEHIUKYIISIPHOCTD MPSMOM U MIIOCKOCTHY.

17. Ilepeuncnure B3aUMHOE pACIMOJIOKEHUE JIBYX IUIOCKOCTEH B
IIPOCTPAHCTBE.

18.  PackpoiitTe MOHATHE «YTOJI MEXAY MIOCKOCTIIMU).

19. PackpoiiTe MOHATHE «ITAPATUIETBHOCTD TUIOCKOCTEI.

20.  PackpoiiTe MOHATHE «IEPIEHANKYIIPHOCTH TUIOCKOCTENY.

21. Kak HaiiTu paccTOSTHUE OT TOYKH 10 TMPSAMO¥i?

22. Kak HailTu paccTOsTHUE MEXKIY MPSIMBIMU ?

23. Kak HailTu pacCTOsTHUE MEX]Y TUIOCKOCTAMMU?

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

25. Ilpomomxute onpenenenne: «Hakinonnas - 370...».

26. IIpomomxute onpexaenenne: «I[Ipoekius HAKIIOHHOM - 3TO...».

27. llepeuncnuTe CBOMCTBA MapaICIIBHOTO MMPOCKTUPOBAHHUS.

28. IlpuBeaute mnpuMepsl CHUMMETPHA Ha IJIOCKOCTH B TPHUPOIE,
HCKYCCTBE, apXUTEKTYpeE.

29. [IlpuBeaute mpuUMepbl CHUMMETPUH B TPOCTPAHCTBE B TMPHUPOJE,
HCKYCCTBE, apXUTEKTYPE.

30. B d4em oTauuMe MOHATHUE «ABUKEHUE» OT MOHSITHS «IIOBOPOT»?
Kontpoabnas padora O6s3aTesibHas 4acTh

Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHbliL OMEem U3 Yemuipex
NPeONIOHCEHHDIX.
1. (1 6amn) Pacmudpyiite kpaTKyro 3anuch: a€ .
A) TOuKa a MPUHAJICKUT TUIOCKOCTH; b) Touka a mpuHa IexXuT npsMoi f3;
B) npsimas a npuHaanexuT rockoctu B?; I') npsimast a mepecekaeT IiocKocTh [3?
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2.(1 6amn) Ilpsmeie AB u CJI ckpemuBatorcs. Kakoe pacnoyiokeHHE HMEIOT
npsmble AC u BJ[?

A) mapamnensHble; b) nepnenmukyssipaeie; B)  ckpemuBarorcs; 1)
MepPeCceKaroTCsl.

3. (1 6amn) Ilmockoctn o u B umeror 1 oOmryro Touky. KakoBo wux
B3aMMHOE PaCIooKeHue?

A) mnapamnensHbl; bB) mepecekatorcs mo npsmoi; B) comagator; )
CKpEILMBAIOTCS.

4, (1 6amn) Ecnou npsimasi, mpoBe/IeHHAsI HA MJIOCKOCTH Yepe3 OCHOBAHUE
HAKJIOHHOM, MepIEHANKYISIPHA €€ MTPOEKIUH, TO OHA...

A) TIepmeHIUKYJsIpHA W camMoil HakJIoHHOW; b) mapamnensHa u camoi
HaKJIOHHOW; B) ckpenuBaercsi ¢ HakKJIOHHOM; [') meprneHIuKyJsipHa OCHOBAaHUIO
HaKJIOHHOM.

lIpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuienus u Noay4eHHbllL
omeem.

S. (2 6anna) Yepe3 koHubl oTpe3ka AB u ero cepenuny M mnpoBeneHsbl
napajuielibHble TpsIMbIE, MEPECEKAIOIINe HEKOTOPYIO IUIOCKOCTh B TOUKax A:, B: u
M.. Haligute anuny otpeska MM,, eciu otpe3ok AB He mepecekaer miocKOCTh U
ecimm AA=6,8cm, BB1=7,4CcMm.

6. (2 o6amra) Ilpsmeie AC, AB u AJ] momapHO NepHeHIUKYJISPHBI.
Haiinute otpezok C/, ecnu AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amma) M3 TOUKM K IMIIOCKOCTH MPOBEICHBI IBE HAKJIOHHBIE. HaliauTe
JUTUHBI 00IIeT0 NepHeHAUKYIsApa, €CIIU MPOCKIIUU HAKJIOHHBIX OTHOCATCS Kak 2:3 u
JUTMHBI HAKJIOHHBIX paBHBI 23 ¢cM U 33 cMm.

8. (2 6anmna) Haueptuts ky0 ABCJJA1B1C1/l1. [locTpouts Touky K €AB,
touky ME€JIJ1:C, orpezok PEEAIBICI.

JJonmoJiHuTEIBbHAS YACTh

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHOBAHUE peuleHUs U
NOJYYEHHbIU OMEen.

9. (3 6ayna) Pa3oute nuBeTHUK Kpyriaoit popmel (R=2 M) Ha yacTu paznuyHOI
riomaau. PaccunTaTh KOJTUYECTBO CaXKEHIIEB IIBETOB JIJISI KAXOTO CEKTOPA.
Odopmuts cxemy 11BeTHHUKa. Hanpumep:
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V-—-—.’ el e 7
s = 8

| | LA

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7 8
3a/TaHUS
OtBeTr B B b A 7,1 15 9 -

3.2 KoopauHAaTHI M BEKTOPHI

ObpazosamenvHule pe3yibmamol, HOOexCawue Nposepke (InemeHmol):
JAPo61,P69,IP6 11, IP6 12, AP 6 13. APy 1, APy 14, IP y 15, IP y 16, JIP
y 17, 1Py 19. OK 01, OK 02, OK 03, OK 05.

Teoperuyeckue BONPOCHI:

W3 yero cocTout npsiMOyrosibHasi cucTeMa KOOpAUHAT B IPOCTPAaHCTBE?
Ecnu Touka JIeXUT B IIIOCKOCTH XY, Kakas KOOpJIMHaTa y Hee HyJeBasi?
[IpuBeaute mpuMep KOOPAUHAT TOYKU A, KOTOPAs JICKUT HA OCH Z.
Packpoiite MOHITHE «BEKTOPY.

Kak HaiiTu KoopauHATHI BEKTOpa?

[lepeuncnure u packpoiiTe MmpaBuia CI0KEHUS BEKTOPOB.

Kaxue BekTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

Kakue BeKTOpBI Ha3bIBAIOTCS MEPIICHANKYISIPHBIMU ?

© ooNoO Ok WD R

Yemy paBHO CKaJIIpHOE TPOU3BEACHUE BEKTOPOB?

[HEN
o

. Kak HailTu BEeKTOpHOE MPOU3BEJECHNE BEKTOPOB?

[HEN
[EEN

. UeMy paBeH yroj Mexay BEKTOpaMHu?

[HEN
N

. [IpuBeauTe npumep MaTpuubl 2x2.

[E=N
w

. [IpuBenuTe mpuMep MaTpuiibl 3x3.

KontpouabHasi padora OQ06s13aTe/IbHASA YACTH
Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHulll OMeem U3 4emvlpex
NPeolONCEHHDIX.
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1.(1 6amn) Hauer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3z HuX
nexat Ha koopauHatHou nipsimoit Oy? A) A; b) B; B) C; I) /1.
2. (1 6amr) Kakue u3 Bexropos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-
2) SBISIIOTCS €IUHUYHBIMU?
A)a;b)c; B)B; ') p.
3. (1 ©Oamn) Kakume wu3 BektopoB a(1,2,-3), ¢(3,6,-6), B(2,4,-6)
KoJutmHeapHbI? A) a, B; b) ¢, B; B) a, ¢; [') KoJlmuHeapHbIX BEKTOPOB HET.
4.(1 6amn) Hamer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
oTpeska siBisiercst Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.
IIpu evinonnenuu 3a0anuii 5-8 3anuwume xo00 peuleHus U noJyYeHHbl OMmeem.
1. (2 Gamma) Hanwsl Bektopsl a(-6,0,8), B(-3,2,-6). Haiimute ckamspHoe
MPOU3BEJICHUE BEKTOPOB.
2. (2 Oamma) Ilpm kakux 3HAYCHHSAX 7 BEKTOPHl a (4,m,2),»(b2,n)
MEePIICHIUKYJISIPHBI?, )
3. (2 6anmna) Jlamsl Bextopsl a(-6/18), B(-3,2,-6). Haiinure KocuHyC yria
MEXIY BEKTOPaAMH.
4. (2 6anna) Jokaxwute, 4to 4eThIpéxyroasHuk ABCJI sBisieTcss poMOoM,
ecim: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JJomoiHUTEILHAA YaCTh
Ilpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aHUE peueHUs U
NOJYYEeHHbIU OMEen.
9. (3 Oamnma) Maker kiIymMObl TpeACTaBlIE€H Ha KOOPAMHATHOM IIOCKOCTH.
Halinutre mmomanas KiaymMObl (Y4eThIPEXyrojbHUKA), BEPIIMHBI KOTOPOTO HMEIOT
koopauHatsi (8;0), (10;8), (2;10), (0;2).

1of---

Omanonvt omeemos:

© OIre0Y BO «Uenl'Y»



Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs

«YensOunckuit rocynapcrseHnsii yausepeurer» (PI'bOY BO «Henl'Vy)
Komnemx Yenl'V

O

@DoHJ OLIEHOYHBIX CPECTB AUCIUIIINHBI
T1/1.01 Maremartuka
CrnermmansHocts 09.02.07 UHpOpMaIOHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHNE

Bepcus nokymenra - 1 ctp. 19 u3 45 [epBbiii aK3eMILIAP KOITHA Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJaHusd
OtBer B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpUTOHOMeTpHHU. TpUroHOMeTpHUYECKHE (PYHKIIUU
Obpaszosamenvhble pe3yibmamol, NOOaeXCawjue nposepre (demMeHmovl).

JIP61,1P63,IP65,JIP6 14. IPy 1, IPy 6, APy 7, APy 8, IP y 18, JIP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue Bonpocekl 1.Uemy paBeH yroi B O1MH pajinuaH?

2.B Kakux 4eTBepTSIX TPUTOHOMETPUYECKOTO Kpyra (yHKIHS y=sinX MPUHUMAET
MOJIOKUTENIbHbIEC 3HAUEHUS?

4.B Kakux 4ETBEPTAX TPUTOHOMETPUUYECKOTO Kpyra (PYHKIUS y= COSX MPUHHUMAET
OTpHULATEIbHBIE 3HAUCHHUS ?

5.Iponomxkure onpenenenue: «CUHYC OCTPOTO yria - 3TO...».

6. [Iponoikure onpenenenue: «KocuHyc octporo yria - 3T1o...».

7.11ponospkute onpeneneHue: « TaHreHe ocTporo yria - 310...».

8.ChopMynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.

9.Yemy paBHO npou3sBeaeHHe tgx*ctgx?

11.Yemy pageH sin(2x)? ChopmynupyiTe MpaBUiIO BHIYUCICHUS.

12.Yemy paBeH cos(2x)? ChopmynupyiTe NpaBUIO BHIYUCICHUS.

13.Ilepeuncnute TPUrOHOMETPUUYECKHUE (PYHKIIUH, YKAKUTE UX TEPUOJIBI.

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

15.Yemy paBen nepuoj GyHKIUU y=cos(x/4)?

16.0mnpenenure o6aacTs 3HaueHUs GyHKIN y=3c0s(5x)?

17 Ilepeuncnute cnocoObl pelIeHUs] TPUTOHOMETPUUYECKUX YPAaBHEHUIA.
18.PackpoiiTe airOpUTM pEIICHUS] OJHOPOAHBIX TPUTOHOMETPUUYECKUX YPaBHEHUI
NEPBOTo NMOpsAJIKA.

19.PackpoiiTe alropuT™M pelIeHUs] OJHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHUI
BTOPOTO MOPSI/IKA.

KonTpoabHasi pabora O0si3aTeibHAA 4aCTh
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Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuivbHsill 0meem u3 yemvipex
NPeOIOHCEHHDIX.

1. (1 6amr) B AABC sin C= AB/AC. Kakast U3 CTOPOH SIBJISICTCS THUIIOTEHY301
AABC?

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

2. (1 6amn) Yriom kakoit uerBeptu siBisiercst yron a=400°? A) I; b) II; B) I1I;
) IV.

3. (1 6amn) Kakue n3 QpyHkumii ABISIOTCA YETHHIMU?

4, (1 6amn) Kakue u3 yucen sSBIAIOTCS KOPHEM YpaBHEHUs cos X = 1/27

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

IIpu evinonnenuu 3a0anuii 5-8 3anuwume xo00 peweHus u NOIYy4eHHbIL OMmeen.

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

(2 6ata) Haiinute sHadenne Boipaxenust 4arccos(V2/2) — 4arcsin (-V2/2)

(2 6amra) JlokaxxuTe TOXIECTBO: 2sin (71/2+ B) + COS(w/2 - B) = COS B

(2 6amta) Pemmre ypasaenue: sin? x - 4 sin x + 3 =0.

o N o

JlomoJIHMTEJIbHAA YACTh
Ilpu evinonnenuu 3a0anus 9 3anuwume xo00, 000CHOBAHUE peLteHUs U NOTYYEHHbLLL
omeem.

9. (3 6amna) Pemmre ypaBHeHHE: cos3X — COSS5X = Sindx

IOmanonvl omeemos:

Howmep 1 2 3 5 6 9
3aaHUS
OTBeT b A B 1 2 10 x= 1/2+27n, K=  1/6+2mn
n€ Z nE Z x=
S1t/6+2nn, n€
Z x= mn/4, n€
Z

3.4 [IpousBoaHas PYHKIHUH, e IPUMEHECHUE

Obpaszosamenvhble pe3yibmamyl, HoOdiexcaujue nposepre (1emMeHmol):
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JIP61,/IP64,JIP66, P 6 14.

APy 1, AP y6, APy 7, APy 8, APy 9, 1Py 10, IP y 11, [IP y 18, IP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

Teoperuyeckue BONpPOCHI

[Iponomxure onpenenenue: «llocnenoBaTenbHOCTS - 3TO...».

[TpuBeauTe npumep apuPpMeTUIECKON NPOrPECCUH.

[IpuBenuTe npuMeEpP reOMETPUYECKON MPOrPECCUMU.

. [IpuBenuTe prMep GECKOHEYHO YOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.
[Iponomxute onpenenenue: «lIponsBoanas - 31o...».

Packpoiite reoMeTpuYeCcKrUd CMBICI IPOU3BOJHOM.

[Iponomxute onpenenenue: «KacarenbHas - 310...%.

Packpoiite ¢pu3ndeckuii CMbICI MPOU3BOAHOM.

©ooNo R WD R

Hepqu/Icm/ITe [IpaBujia BEIYUCIICHUA IIPOU3BOJHBIX.

=
o

. Uemy paBHa mpoU3BOAHAS CTENEHHOW (PYHKIIMU?

-
-

. UeMy paBHa ITPOU3BOIHASI IPOU3BEICHUS ?

[N
N

. Uemy paBHa IPOU3BOIHASI YACTHOTO?

=
w

. Uemy paBHa IpOU3BOAHAS CIIOKHOU (PYHKITN?

[HEN
SN

. ChopmynupyiiTe mpu3Hak Bo3pacTaHus GyHKIIUH.

[HEN
a1

. ChopmynupyiiTe npu3Hak yObIBaHUS (HyHKIINU.

[HEN
(o))

. ChopmynupyiiTe mpu3HaK TOYKA MaKCUMyMa (PyHKITUH.

[HEN
\‘

. ChopmynupyiiTe mpu3HaK TOYKA MUHUMYMa (DYHKITHH.

18. CocTaBpTe anropuTM peIIEHUsS 3a7ad Ha HaXOXACHUS HAWOONBIIETO U
HaWMEHBIIIEro 3HaUeHUs PYHKIIUKM Ha OTpe3ke?

19. CocTtaBbTe aNropuT™M HCCIEIOBAHUSA M TMOCTpoeHUs Trpaduka (QyHKIUU C
TTOMOIIBIO TTPOU3BOJHOM.

20. Kak HaiiTh BEpTHKAIBHYIO aCUMIITOTY Tpaduka GyHKITIN?

Kountpoabnasi padora O6s13aTe/ibHas YacTh

Ipu pewenuu 3a0anui 1-4 3anuwiume npasuivHsill Omeem u3 yemvlpex
NPeOlONCEHHDIX.
1. (1 6amn) Yemy paBHa pou3BogHAS QYHKIMH y=COS>X?
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A) y'= =sin%x; B) y' = -2sin%x; B) y' = 2sinxcosx; I') y' = 2cosx

2. (1 6amn) Mo xakoit u3 GopMy1 BEIYUCIISIETCS TPOU3BOIHAS TTPOU3BEICHMUS ?

A) (UV) =U'V-V'U; B) (UV)' = U'V+V'U; B) (UV) =U'V-V'U); I) (UV) = (U'V-V'U
)/2.

3. (1 6amn) Pemmute ypasuenue ' (x)=0, eciu f(x)=3x% - 6x +4. A) 1; B) -1; B) 4;
1) -4.

4. (1 Oamn) Ha pucynke wuzoOpaxkeH rpadux mnpousBonHoit ¢ynkuuu f(x),
onpeneneHHo Ha unrtepBane (-10; 8). Haiinure koinyecTBO TOYEK MaKCHUMyma
¢byukuu f(x) Ha orpeske [-9;6].

y= FLE)

=Y

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

Ipu evinonnenuu 3adanuii 5-8 3anuwume xo00 pewieHus U NOJIY4eHHbLU
omeem.

S. (2 Ganna) MatepuanbHas TOYKa JBUKETCS MPAMOJIUMHEHHO IO 3aKOHY
X(t)= 3x*+ 6t> - 4t°+ 5t - 5

(Tme X— paccTosiHME OTTOYKH OTCYeTa B METpax, t— BpeMsl B CEKyH[Iax,
U3MEpPEHHOE C Hayayia JBWKeHHs). Haiimute ee ckopocTh (B M/C) B MOMEHT
BpeMeHH t=3 c.

6. Ha rpaduke m3zobpaxen rpadpuk yukuumu y= f(X) u xacarenbHas K
HEMy B TOuke ¢ abcuuccoi Xo. Haitnure 3nadenue npousBogHor ¢ykimu f(X) B
TOYKE Xo.
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Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuit rocynapcrseHnsii yausepeurer» (PI'bOY BO «Henl'Vy)
Komnemx Yenl'V

@DoHJ OLIEHOYHBIX CPECTB AUCIUIIINHBI
T1/1.01 Maremartuka
CrnermmansHocts 09.02.07 UHpOpMaIOHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHNE

Bepcus nokymenra - 1 ctp. 23 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

7. Pemmth HepaBeHCTBO: (X-2)(X+3)/(X-8) >0
8. Uccnenosars Gpynkuuro f(x)= x3 — 3x u mocTpouts ee rpaduk.

JlomoJIHMTEJIbHAA YACTh

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHOBaAHUE peuleHUs U
NOJYYEeHHbIU OmEen.

7. (3 6amna) ®upme «CamoBo» BBIICISIOT Y4acTOK 3eMid Iutomanabio 100
M2, TIpeaararor 4eThIpe y4acTKa pa3HbIX pazMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoii ywactrok omobputr nupektop ¢upmbsl «CamoBoay, YYHTHIBAs, 4YTO
HE0O0XO0IUMO OyAET MOCTaBUTh 3a00p MO epUMeTpy?
Imanon omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a7laHus
OTtBer B b A B 8 1,25 - - 10x10

3.5 MHOrorpaHHUKH ¥ TeJia BpalleHu sl
Obpaszosamenvhble pe3yibmamol, NoOaexcaujue nposepre (dJ1emMeHmol).

APo 1,/IP6 6, IP69, IP6 10, IP6 11, AP 6 12, IP 6 14.
APy 1, APy 12, APy 13, APy 14, APy 15, APy 16, IP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernveckune BONPOCHI
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Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Hensabunckuii rocynapctseHHblil yausepcute (PI'BOY BO «Uenl'Y»)
Komnemx Yenl'V

@DoHJ OLIEHOYHBIX CPECTB AUCIUTIINHBI
T1/1.01 Maremartuka
CrnenmansHocTh 09.02.07 MHbOpMAaOHHBIE CHCTEMBI H IPOTPaMMUPOBAHKE

Bepcus nokymenra - 1 cTp. 24 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

[Iponomxure onpenenenue: « MHOrOrpaHHUK - 3TO...».
IIponomxure onpenenenue: «llpusma - 310...».
IIponomxure onpenenenue: «lIpsaMoyroapHelil napauiesenuIes - 310...».

N E

[Iponomxure onpenenenue: «Kyo6 - 310...».

5. [Iponomxure onpenenenue: «[lupamuna - 310...».

6.ChopmynupyiiTe CBONCTBO O MPOTUBOJICKAIINX TPAHSIX Mapaieienuneaa.
7.ChopmynupyiiTe CBONCTBO O JUATOHAJSAX IMapajuIieenuIe/a.

8.ChopMynupyiiTe CBONCTBO O AMATOHAIHM U JMHEHHBIX pa3Mepax MpsSMOYTOJIBHOTO
napajijiesnenunena.

9. Kakas npu3ma Ha3bIBaeTCS MPSIMOI?

10.Kakas npu3ma Ha3bIBAE€TCS MPABUILHON?

11. PackpoiiTe MOHATHE «IIPAaBWIbHAS MUPAMUIA.

12.  Yro Takoe anodema mpaBUILHON TUPAMUIBI?

13. B dYem oTiauymMe TMOJHOW MOBEPXHOCTH TPHU3MBI OT TIOJHON IMOBEPXHOCTH
npaMu/ib1?

14.ChopmynupyiiTe TEOpeMy O BBIYUCICHUU OOKOBOW TMOBEPXHOCTH MPSIMOU
MIPU3MBI.

15.ChopmynupyiiTe TeopeMy O BbIUUCICHUU OOKOBON MOBEPXHOCTH MPaBUIILHOM
MAPaAMU/IBI.

16.HazoBute mpenMersl U3 Baiei NpodeccCHOHaTbHON IesATEeIbHOCTH, KOTOpHIC
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakue MHOTrOrpaHHUKM Ha3blBalOTCA  mnpaBwibHbIMH?  Ilepeunciure
MpaBUWJIbHBIE MHOTOTPAHHUKH.

18. Ilpomomxute onpenenenue: « L {umuump - 370...».

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

20. IIpomomxwute onpeneneHue: «Y CeUeHHbIH KOHYC - 3TO...».

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

22. Yto sABNsAETCS BHICOTOM yCEUEHHOTO KOHYyCa?

23.Yt1o SBASETCSA OCEBBIM CEUEHHEM LIMJIMHPA, KOHYCa, YCEYEHHOT 0 KOHYca, mapa?
24. llepeuncnuTe eIWHUIBI U3MEPEHUS TUIOMIAIU, 00bEMA.

25. Uemy paBHO OTHOIICHHE IUIOMIAJIEH TMOBEPXHOCTEW MOAOOHBIX (Uryp B
IPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE 0OBEMOB MOJO0HBIX (PUTYP B MPOCTPAHCTBE?
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DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
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@DoHJ OLIEHOYHBIX CPECTB AUCIUIIINHBI
T1/1.01 Maremartuka
CrnermmansHocts 09.02.07 UHpOpMaIOHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHNE

Bepcus nokymenra - 1 ctp. 25 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

27. HazoBute npenMeTsl U3 Balie npodhecCuoHaNbHONW EATEIbHOCTH, KOTOPhIE
UMEIOT (POPMBI TEJ BpalllCHHUS.

KonTpoabnas pabora Obsi3aTesibHas 4acTh

Ilpu pewenuu 3a0anuu 1-4 3anuwume npasuibHbliL OMEem U3 Yemuipex

NPeOIOHCEHHDIX.

1. (1 Oamn) B kakux eaWHUIAX U3MEPAETCS IUIOMATbh ITOBEPXHOCTH
MHOT'OTpaHHHKA?

A) B rpanycax; b) B meTpax; B) B kBagpatHbix MeTpax; [') B IByrpaHHbIX rpajaycax.
2. (1 ©Oamn) Ilmomane OOKOBOM IMOBEPXHOCTH MPU3MBI BBIYUCISETCA TIO
bopmyie:

3. (1 6asm) Uto ABNISIETCSI OCEBBIM CEYEHUEM YCEUEHHOTO KOHyca?

A) paBHOOEIpeHHBI TpeyroibHUK; b) paBHOOeapeHHass Tpamneuus; B)
MPSMOYTOJILHUK; ') IpsIMOYTOJIbHAS TPATICITHA.

4. (1 ©Oamn) Kakas ¢urypa mnomyyaeTcss MNpU BpPAIIEHUHA HOPSIMOYTOJIBHOTO
TPEYroJIbHUKA BOKPYT OJHOTO U3 CBOMX KaT€TOB?

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

Ipu svinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuleHus U NOJLy4YeHHblL Omeem.

d. (2 Gamna) Pebpo ocHOBaHMS MPaBUIBHON TPEYrOJBHOM MNHpPaMHUIBI 3 M,
anogema 6m. Haiinure miomaas 60KOBOIM MOBEPXHOCTH MTUPAMUIBIL.

6. (2 6amna) [uaronans kyba paBHa ~588. HaliguTE €ro 00HEM.

7. (2 6amna) IIpAMOYTOIBHUK CO CTOPOHAMH & CM M 3 CM BpaulaeTcsi BOKPYT

Oonpiieil croponsl. Haliaute o0beM, mioniaan OOKOBOW M MOJHOW MOBEPXHOCTEH
MOJTyYEHHOTO Tea.

8. (2 6ayma) BeruciauTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIOIIEro hopmy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ucio, 1€JI€HHOE Ha T.

I[OHOJ]HI/ITG.]I])Haﬂ 4acTb

Ilpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CcHO8aHUe peuleHUs: U NOJLYYEeHHbLLL
omeem.
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Muno6prayku Poccun

DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE
00pa3oBaTelIbHOE YUPEKICHNE BBICIIETO 00pa3oBaHuUs

«YensbuHckuit rocynapcteennblit yuusepcurer» (PI'BOY BO «Uenl'Y»)

Komnemx Yenl 'V

@DOoHJ OLICHOYHBIX CPEACTB AUCIUIUINHBI

T1/1.01 Maremartuka

CrnenmansHocTh 09.02.07 MHbOpMAaOHHBIE CHCTEMBI H IPOTPaMMUPOBAHKE

Bepcus noxymenra - 1

cTp. 26 u3 45

IlepBslit 3x3eMILIAD

KOITUA Ne

9.3 6amna) Co3garb MoAelb KIymMObl, uMeronieil (Gpopmy KOMOMHHUPOBAHHOIO

r€OMETPUYECKOTO TeJIa, BBIMOJHUTH HEOOXOAMMBIE pacueThl (IJIOIIadb, OOBEM,

KOJIMYCCTBO N BUBI

Ca)KEHIICB).

[Ipenmnonaraemeie Moaenu KITyMO:

Omanonvl omeemos:

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

3.6 IlepBooOpa3Has pyHKI UM, ee IPUMEHEHHE

Obpaszosamenvhble pe3yibmamyl, Hoojexcaujue nposepke (1eMeHmol):

JIPG61,IP64,1P66,/IP614. APy 1,JIPy6, APy 7, APy 8, APy 9, JIP y
10, 1Py 11, IP y 18, P y 19.

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

Teopernveckue BONPOCHI
[Iponomxkure onpenenenue: «dOynkius F(x) Ha3bIBaeTcs ...».

Packporiite reoMeTpuyYECcKUd CMBICI ONPEACIEHHOIO HHTErpasa.
[Iponomxure onpenenenue: «KpuBoauHeHas Tpaneuus - 3TO...».

Chopmymupyiite popmyny Hetotona-Jleitbuamna.
B uem 3akirouaeTcs oOMIMI BUJT BCEX MEPBOOOPa3HBIX ?

HCpC‘-II/ICJII/ITe ITpaBuJia BIYUCIICHUS HHTCTPAJIOB.
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DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
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Bepcus noxymenra - 1 cTp. 27 u3 45 IlepBslit 3x3eMILIAD KOITUA Ne

KonTposbHasi pabora O0si3aTeibHAs 4aCTh

Ipu pewienuu 3a0anuii 1-4 3anuwiume npasuibHulll OMeem U3 4emvlpex
NpPeOsIONCEHHDIX.

1. (1 6amn) Jnsa xaxoit m3 Qynkuuii Gpynxkuus F(x)=x3-3x*+ sBnsercs
nepBoOOpa3HOit?
A) f(x)=3(x2-2); Bb) f(x)=3x(x2-2); B) f(x)= 3x%-6x+1; I') f(x)= 3x2-6Xx.

2. (1 6amn) Jana ¢pynknus f(x)=3x>+1. Uemy pasna F(1)&
A)2;B5)4;B)6; I
3.(1 6amr) OGuuit BUA BceX MepBoooOpa3HbIX A 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 6amn) Beraucnure onpeneneHHbI HHTETPA:

Ilpu evinoanenuu 3a0anuti 5-8 3anuwiume xo0 peulerust U NoJaY4eHHbLI

omeem.

S. (2 Gamna) Senserca mm F(x)=x3-3x+1 mepBoobpasHoil mis QyHKIMU
f(x)=3(x?-1)?

6. (2 Gamna) 3agaiite mepBoobpasnyro F(x) mis ynkuum f(x)=3x2-2X,

€CJIM U3BeCTHBI KoopauHaThl Touku M (1,4) rpaduka F(x).

1. (2 ©Oamnma) Ha pucynke wusoOpaxen rpaduk dyHkuuu y=f(x),
onpenenéHHon Ha uHtepBaie (-3; 11). Haiinure Haumenbiiee 3HaUeHUE (QYHKIIUH
f(x) na otpeske [2; 9,5].

3 | / \ :_.__‘t
0 ; L/ AU
N 7N \/
AV, I
8. (2 6anna) Ha pucynke nzo0paxkes rpaduk HeKoTopoit pyHkImu y=f(x).

[Tonb3ysich PHCYHKOM, BBIYHCIIUTE ONpeaecHHbINA uaTerpain f(X)dx.
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DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE
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Bepcus nokymenra - 1 cTp. 28 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

YA

4 _l—\_r = fix)

. o s
T O ——

7] [

JlonoTHUTEIbHAS YaCTh

[Ipu BBIMONHEHMH 3afaHUs 9 3amUIIMTe XO0J, OOOCHOBAHWE PEUICHUS W
MOJIYYEHHBIN OTBET.

Q. (3 6amna) Beruncauth miomaab KIyMObl, IEPUMETP KOTOPOit
orpaHu4uBaioT JuHUK y=0, y=X, y=-2X+6. Permth 18yms ciocodamu. Caenath

YEePTEK.

DOmanonvt omeemos:

Howmep 1 2 3 4 5 0 7 8 9
3aJIaHus

OtBet r A b r na x3-x2+4 -3 12 3

3.7 Crenenn u kopHu. CreneHHas GyHKuus

Obpazosamenvuvie pe3yaibmamul, N0OaENCAUUE NPOBEPKE (INEMEHMbL):

Apoe 1, Apo2, P63, P65, AP66, P06 14. 1Py 1, APy 5, APy 6, [Py 7,
APy 8, APy 18, IPy 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teoperuyeckue BONpPOCHI

1. ChopmynupyiiTe onpeaeneHne CTerneHHoN QyHKIINH.

2. [Tepeuncnure cBOMCTBA CTEMEHHON (QYHKIIUU C TETBIM MTOKA3aTEICM.

3. [lepeuncnure CBOWCTBA CTENEHU C  JCUCTBUTEIBHBIM  IIOKA3aTEJIEM.
[IpuBenuTe MpPUMEDPBI.

4. [Iepeuncnure cBOWCTBA KOPHA HATypajabHOU cTeneHu. [IpuBeaure mpuMepsl
d. Ha d4ro Heobxogmmo oOpaTUTh BHHUMAaHHME TP PEUICHUU
VPPaLMOHAIBHOIO YPABHEHUS YETHOM CTEIIEHU?

6. Uemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuliatesbHoro uucna? [Ipusenure
IpUMED.

7. Uemy paBeH KOpPEHb HEUYETHOW CTENEHUM U3 OTPULATEIBHOrO0 4wucia?

[Tpuseaute npumep.
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DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
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Bepcus nokymenra - 1 ctp. 29 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

8. Ha yT0 crouT 00OpaTuTh BHUMaHUE MPHU PEILICHUH UPPALIMOHATIBHBIX, TIPOOHO -
palMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB?

KonTpoabnas pabora O0si3aTeibHAs 4aCTh

Ilpu pewenuu 3a0anuu 1-4 3anuwume npasuibHbliL OMEem U3 Yemuipex

NPeOIOHCEHHDIX.

1. (1 6amm) Mexnay KakuMu ABYMS HATypadbHBIMH YHCIIAMH HAXOIUTCS YHCIIO
V192

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

2. (1 6amr) Onpenenure KOpeHb ypaBHeHU X°=125

A) b) B) I

3. (1 6ann) Pacnonoxkure B mopsimke Bo3pactanus uucna: 2; //5; //17 A) 2; //5
/117, B) 2; /117; 115 B) //5 25 //17; 1) 1/17~2; //5

4, (1 6amn) YMHOXKas yucia ¢ OJMHAKOBBIM OCHOBAHHMEM, UX CTENEHU...? A)

yMHOXkaeM; b) nenum; B) cknaasiBaem; I') oTHrMaeM.

IIpu evinonnenuu 3a0anuti 5-8 3anuwiume x00 peuleHus U NoJLyYeHHblL OMmeem.

5. (2 6amna) Halinure 3Hauenue Beipaxenus (a>°%. a%°)/ab*8, mpu a=7.
6. (2 6amta) Haiinure sHauenne Boipakenns (V12 + V8)2/10+96.
1. (2 Oamna) PaccrosHue ot HaOmrOmaTens, HaXOSIIETOCSd Ha HEOOJBIION

BbICOTE h KuIoMeTpoB Haja 3eMi€id, 10 HAOMOJAeMOW MM JIMHUM TOPU30HTA
Bergmcisiercs mo dopmyne I=V2Rh, roe R=6400 kM - pammyc 3emmn. C Kakoii
BBICOTBI TOPU30HT BUJEH Ha paccTosHuM 48 kunomeTpoB? OTBET BbIpa3UTE B
KUJIOMETpax.

8. (2 6ama) Pemnte ypasHenne V-32-x=2.

JlonmoJiHuTEIBbHAS YACTh

IIpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHOBAHUE PeUeHUs U NOTYYEeHHbLU
omeem.

9.(3 6ata) Pemnte rpadudeckn cHCTeMy ypaBHEHHIT: y=VX, y=X.

Omanonvl omeemos:
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Bepcus nokymenra - 1 ctp. 30 u3 45 [epBbiii aK3eMILIAP KOITHA Ne
Homep |1 2 3 4 5 0 7 8 9
3aMaHus
OtBer | b r B B 49 2 0,18 -36 (1;1)

3.8 Iloka3areabHass PyHKIUA

Obpaszosamenvhble pe3yibmamsl, NoOaexcaujue nposepre (dJiemMeHmol).

JIP61,/IP62, P63, P64, P65, 1P 66, IP6 14. APy 1, APy 5, JIP y 6,
JIPy7, APy 8, JIPy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernveckune BONPOCHI

1. ChopmynupyiiTe onpeaesieHue Moka3aTeabHOU QYyHKIIUH.

2. ITepeunciauTe cBOMCTBA MOKAa3aTEeIbHON (DYHKITUH.

3. [Tepeurcnure criocoObI penieHus TOKa3aTeNIbHBIX YPaBHEHU.

4. ChopmynmupyiiTe  TpaBWUJIO  pEMIEHUS  MPOCTEHIMX  MOKa3aTeIbHBIX
HEPaBEHCTB.

S. B uewm 3akntogaercs rpaduyueckuii cnocod peneHus: ypaBHeHHM.

6. [IpuBenute mnpuMep (GYHKUMOHAIBHOM 3aBUCUMOCTH  IOKa3aTEIbHOU

GyHKUIMU U3 peaTbHOM KU3HMU.

KontpoabHasi padora OQ06s13aTe/ibHASA YACTH

Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHbliL OMEem U3 Yemuipex

NPeONIOHCEHHDIX.

1.(1 Gamn) Ilpum xakom 3HaueHuUH a (yHKIUA y=a* yObIBaeT Ha BCeil 00yacTu

onpeaeneHus?

A) a=4/3 B) a=8,25; B) a=1/8 T) a=\3.

2. (1 6amn) Ha pucynke mzoOpaxén rpaduk ¢ynkuunu Buna f(x)=a*. Haiimure

sHaueHue f(2).
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Bepcus nokymenra - 1 ctp. 31 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

f(2).

L]
-

f(x)=a*

=1 |

o[ .1
A) 25.; B) 5; B) 32; I') HeT BepHOrO OTBETA

3. (1 6amn) Oynknusa 3anana dpopmydoii: f(x)= (0,5)*. Uemy paBno f(-2)? A) Va;
B) -4; B) 4; ') V2.

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

IIpu evinonnenuu 3a0anuii 5-8 3anuwume xo00 peuleHus U noJyYeHHblI Omeem.

5.(2 6ama) Halimure KopeHb ypaBHEHUs 3¥2-5*3=12

6. (2 6anna) CKOJIBKO LIENBIX PELICHHI UMEET HepaBeHCTBO 1 <7¥1<49?
7. (2 6ata) Halimure TouKy MakcuMyMa (QyHKIUH y=>"x*2 |
8. (2 6anna) B xozxe pacnaga paguoakTUBHOTO U30TOIA €r0 Macca yMEHbIIIAeTCs

1o 3akony f(x) = me2 "

, e to - Ha4aJbHas Macca U30ToIIa, t - BpeMms, IIpOoLIeaIIce
OT Ha4yaJIbHOro MOMeHTa, T - mepuon noaypacraaa. B HayaapHbIM MOMEHT BpEMEHU
Macca uzortona 184 mr. Ilepuon ero momypacnana coctasiser 7 muH. Haligure,

gyepe3 CKOJIbKO MHUHYT Macca u30Tomna OyJeT paBHa 23Mr.

JlonoiHUTEIbHAS YACTh
IIpu evinonnenuu 3adanus 9 3anuwume x00, 000CHOBaHUE PeUeHUs U NOTIYYEeHHbILLL
omeemn.

9. (3 6anna) Pemure rpaduuecku cucteMy ypaBHeHH: y=2X, y=2".

Omanonvl omeemos:

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

OTtBeT B A B A 1 2 -4 21
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3.9 Jlorapugmsbi. Jlorapupmudeckass pyHKIUA

ObpazosamenvHole pe3yibmamol, NOOaeXCawue Nposepke (InemeHmol):

Apo 1, P62, P63, P64, IP6 5, P66, IP6 14. 1Py 1, APy 5, IP y O,
APy 7, APy 8, APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Teoperuuyeckue BONpPOCHI

1. Chopmynupyiite onpenenenue gorapupmMudeckoin GyHKINN.

2. [lepeuncnure cBoiicTBa MOorapuPMuUUecKon QyHKIUH.

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

4.  Yemy paBeH snorapupm npousBeneHus?

5. UYemy paBeH jgorapudm gacTHOTO?

6. IlpuBenure mnpumMepsl JorapupMUUEcKOd cOupaid B MNPUPOJE U B
OKpY>KaIoIlleM MUpE.

7. Ha 4ro crtouT oOpaTuTh BHHMaHUE NpPHU PEIICHUU JOTapu(PMHUUECKUX H
ypaBHEHUI U HEPABEHCTB?

8. [lepeurcnure cnocoObl pemeHus J0rapu(pMUIECKUX YPABHEHHM.

9. ChopmynupyiiTe TpaBWIO PEIICHUS MPOCTEHUIIUX  JIOrapu(PMUIECKUX
HEPaBEHCTB.

10. B uem 3axmrovaercs rpaduyuecKuii cnocod penieHns: ypaBHeHHIM.

11. TIlpuBegute npumep GYHKIUOHATHHOW 3aBUCUMOCTH JIOTapu(DMHUUECKON
(GYHKIIMU U3 pealbHON KU3HU.

KonTpoJubHasi padora O0si3aTeibHAs 4aCTh

Ipu pewenuu 3a0anui 1-4 3anuwiume npasuivbHbill Omeem u3 yemvipex
NPeOsIOHCEHHDIX.

1. (1 6amn) Kakas u3 ¢pyHKIMI BO3pacTaeT Ha BCcel 00iacTH omnpeneneHus? A)
f(x) = logs x; B) f(x) = 0,7%; B) f(x)= x2; I') f(x)= log 05X

2. (1 6amr) Ykaxwure odnacts onpenencaus ynkmun f(x) = 1g(2x-3)/(X/7)

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

3. (1 6amr) Pacnonoxuts B opsiake Bo3pacranus: logos 4; 10gos 0,4, 10gos

A) logos4; 10gos0,4; 109o,5 1/4; B) 109o,5 4;1090,51/4; 10go,5 0,4;

B)  100051/4; 10905 0,4; 10gos4; T') 10905 0,4; 10go,51/4 ; 10go,s 4.

4, Haiinure kopens ypaBaenus 10gs(X-5)=2 A) 11; b)-11; B) -3; I') 3.
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IIpu vinonnenuu 3adanuii 5-8 3anuwume x00 peuieHus U NoJIy4eHHblIl Omeem.

5. (2 6anna) OnpenenuTe 3HaueHHe BhpakeHus logs 2 + loge 3 + 210924,

6. (2 6amta)YkaxxuTe HauMEHbIIEe 11eJI0e PeIIeHUE HEPaBeHCTRA:

logs(6x-4)>2.

1. (2 6anna) Haitnure Touky makcumyma GpyHkimun y=8In(x+7) - 8X+3

8. (2 Oamnma) Jlns oOorpeBa moMemieHus, TeMmIeparypa B KOTOPOM
nojaepxkuBaeTcss Ha ypoBHe Ty,=15° wepe3 paguarop OTOIUIEHUS MPOIMYCKAIOT
ropsiayro Boay. Pacxon mpoxopsmieit yepe3 TpyOy pammaropa Boasl m = 0,6 Kr/c.
[Tpoxoas mo TpyOe paccTosiHUE X, BOAA OXJIAXKIAETCs OT HAYaJbHOW TEMIEpaTyphl
Ts=91° no remnepatypsl T, npuuém cm= a*(c*m)/y*log((Te — Tu)/( T — Twn)), TOE
xkod>pdunment  TemmooOMeHa,  o=8-moctosHHagz, Yy=28  Br/mM*C®% 4200
(Br*c)/(xr*CP%. Haiigure, m0 Kakoii Temmeparypel (B Tpamycax llembcus)
OXJIQJIUTCS BOJIA, €CJIM JIJTMHA TPYOBI paauaropa paBHa 144 m.

JlonoTHUTEIbHAS YACTh

Ipu svinoanenuu 3a0anus 9 3anuwiume xo0, 000CHOBAHUE PEULEHUsL U NOTYYEeHHbII
omeem.

9.(3 6amna) Pemmure rpaduyecku cucremy ypaBHeHui Y+2x=10g3135-logs5, 2y-
3X=6.

Omanonvi omeemos:

Homep |1 2 3 4 5 6 7 8 9
3a7aHus
OtBeT A r A b 5 3 -6 34 0;3)

3.10 MHoskecTBa. JJjIeMeHTBI TeOpuHU rpados

ObpazosamenvHule pe3yibmamol, NOOJeXCawue nposepke (Inemenmol):
JIP61,JIP62. Py 1, AP y 2, IP y 3. OK 01, OK 04.

Teopernueckue BONPOCHI

1. Cdopmynupyiite onpeeaeHne MHOXKECTBA.
2. [Tponomxkure onpenenenue: «OObeIMHEHUE MHOKECTB - 3TO...».
3. [Iponomkute onpenenenue: «llepeceuenne MHOXKECTB - 3TO. .. ».
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4. IIponomxure onpenenenne: «Pa3HOCTb MHOXKECTB - 3TO...».

5. N3o00pa3zute o0beIMHEHNE TBYX MHOXKECTB Ha Kpyrax Juepa.

6. N3006pa3ute nepeceueHne Tpex MHOKECTB Ha Kpyrax Jijepa.

7. Chopmynupyiite omnpezaenenue rpada. UTo Ha3bIBaeTCAd BEPIIUHOM,
pebpom rpada?

8. Kak HaiiTu crenenp BepinHbl rpaga?

Q. HazoBuTte oTiMunTeIbHBIE YEPTHI IOJHOTO M HETIOTHOTO TpadoB.

10. HazoBwute oTIUUUTENBHBIE YEPTHI CBA3HOTO M HECBA3HOIO IpadoB.

Kountposabnast padora

Oo0s13aTes1bHAsA YaCTh

[Ipn pemwenun 3amanui 1-4 3anuMmmTe NPABUIBHBIA OTBET W3 YETHIPEX
IIPEI0KECHHBIX.

1. (1 6amr) Kakas onepamus nzo0paxkeHa Ha Kpyrax Juepa?

A B

A)E = AkjB; B)E = AnB ; B)£ = A\B; I') E=A-B.

2. (1 6amn) Kakoii rpad npencraBien?

A) nonusiil; b) HenonwHeiil; B) AEPEBO; I') HyleBOil.

3. (1 6amm) Ilatepo paboumx BCTPETHIMCh NPHU BHICAJKE IIBETOB B
KITyMOBI.

CkoJibKo Bcero 0b110 cenano pykonoxatuit A) 10; b) 11; B) 5; T') 6.

4. (1 6amr) Onpenenure cTeneHb BepIMHbBI B:

E F

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

Ilpu evinonnenuu 3adanuti 5-8 3anuwiume X00 peuwleHus U NOLY4YeHHbIU

omeem.
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5. (2 6amma) laner nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anuiure U n300pasuTe rpapuueckd HoBoe MHOXeCTBO E: a) E=Au 5 ;6 )E=ANDB
6. (2 6amna) Konunsl 1py3bs 3aHUMAIOTCS KAKUM-HUOYIb BUIOM CIIOPTA.

14 u3 Hux yBuekatorca (yrdonom, a 10 — OackerOomom. M Tonbko aBOE
YBIICKAIOTCS M TEM U IPYTUM BUJOM criopta. CkoybKko apy3eit y Tonn?

7. (2 G6amna) Ha pucyHke — cxema JIOpOr, CBSI3BIBAIOIIUX TOPOJCKHUE
napku A, b, B, I', /I, E. Ilo kaxnoii gopore MOKHO JBUTaTbCsl TOJIBKO B OJTHOM
HaIlpaBJICHUH, YKa3aHHOM CTpenakol. CKOJIBKO CYIIECTBYET Pa3JIMUHBIX ITyTEH W3
napka A B napk E?

- g - K

Y

8. (2 6anna) MoXHO M HapUCOBATh U300paXKEHHBIN HA pUCYHKE Trpad HeE
OTphIBasi KapaHJall OT OyMaru u NpoBOs Kaxa0€ pedpo pOBHO OJIUH pa3?

JlomoJiHUTEIbHASI YACTh

Ilpu evinornenuu 3adanus 9 3anuwiume x00, 000CHO8AHUE peUleHUs U
NOJIyYeHHbIU Omeem.

Q. (3 Gamna) I[lepByto unu BTOPYIO KOHTPOJbHBIE PabOTHI MO MaTEMaTHKE
YCIEIWHO Hamucaiu 33 CTyJIeHTa, MEPBYK WA TPEThiO - 31 CTYJAEHT, BTOPYIO WIH
TpeThlo - 32 cTyneHTa. He MmeHee ABYyX KOHTPOJBHBIX padOT BbINOJHUIN 20 CTYIEHTOB.
CKOJBKO CTYJIEHTOB YCHEIIHO PELINIH TOIbKO OJJHY KOHTPOJIbHYIO padboTy?

Omanonvl 0meemos:
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Howmep 1 2 3 4 5 6 7 8 9
3alaHus
OtBer B b 10 r - 22 8 HET 18

3.11 DiaeMeHTBI KOMOMHATOPUKH, CTATUCTHKHM U TEOPUHU BePOATHOCTEM
Obpazosamenvhule pe3yibmamel, NOOJeXCawue nposepke (Inemennol):

JAPo67,1P 68, IPo6 14. 1Py 1, APy 2, APy 3, 1Py 4, 1Py 12, ]IP y 13,
APy 14, 1Py 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernyeckue BONpPOCHI

1. [Iponomwxkure omnpenenenue: «CioydailHOe COOBITHE - 3TO...)».
[IpuBenure npumep.

2. [IpuBeauTe npuMep JOCTOBEPHOTO COOBITHSI.

3. [IpuBeauTe npuMep HEBO3ZMOXKHOTO COOBITHS.

4, [Iponomxkure onpexaenenue: «BepoATHOCTh coydyalHOrO COOBITHS -
3TO...».

5. ChopmynupyiiTe mpaBUiIo HAXOKIACHUS CIIOKEHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe mpaBUiI0 YMHOXKEHUS BEPOSITHOCTEH.

7. Kak HaiiTu cpenHee apupMeTHIECKOE YUCIOBOTO psiaa?

8. Kak nHaliTu Mmeauany 4ucCiIOBOTO psaa?

9. Kak Beruucnsiercst pasmax 4ucioBoro psjaa?

10. Hns wyero HyXHbl aAuarpammsbl, rpadpuku? Ilepeuncnure BHIIbI
Jarpamm.

11. TIlpuBenute mpuMepsl NPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX SIBIICHUSIX.

12. TlpuBegute TmpuUMEpHl TNPOSBICHUS 3aKOHA OOJBIIMX YHCENT B
0OI1IeCTBEHHBIX SIBJICHUSX.

13. Yo m3yuaer craructuka?

14. Tlponomxure onpeneneHue: «CodyeTanue - 3TO...».

15. IIponomxure onpeneneHue: «Pa3Melienue - 370...».

16. IIponmomxure onpeneneHue: «llepectaHoOBKH - 3TO...».

© OIre0Y BO «Uenl'Y»




Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuit rocynapcrseHnsii yausepeurer» (PI'bOY BO «Henl'Vy)
Komnemx Yenl'V

@DoHJ OLIEHOYHBIX CPECTB AUCIUIIINHBI
T1/1.01 Maremartuka
CrnermmansHocts 09.02.07 UHpOpMaIOHHBIE CHCTEMBI U TPOrPAaMMHUPOBAHNE

Bepcus nokymenra - 1 ctp. 37 u3 45 [epBbiii aK3eMILIAP KOITHA Ne

17. IlpuBenute npuMep MHOXKECTBA U3 PEAIbHON KU3HU.
18. IlpuBenute mpumep onepaluu NepeceyeHuss MHOKECTB.
19. IlpuBenute npumep onepanuu 00beIUHEHUS MHOMKECTB.
20. IlpuBenute nmpumep onepanuy pasHOCTH MHOXKECTB.

21. PackpoiiTe NOHATHUS «Tpady, «IEPEeBO», KIIUKID).
Kontpoabnasi padora Q06s13aTe/ibHASA YACTH

llpu pewenuu 3a0anuti 1-4 3anuwiume npasuibHblil OMEem U3 yemolpex
NPeONIOHCEHHDIX.

1. (1 6amn) KomOunaTopuka - 3T0 pasjies MaTeMaTUKH, OTBEYAIOINM Ha
BOIPOCHI CKOJIBKUMHU CITOCOOAMU MOXHO BHIOpATh 3JIEMEHTHI ...

A) 3a7aHHOTO KOHEYHOT0 MHOXeCTBa; b) OeckoHewHOro MHOXecCTBa; B)
JT1000T0 MHOXKECTBA; ') MppanmoHaNbHBIX YHUCET.

2. (1 6amn) CoenuHeHuUs U3 M JIEMEHTOB, OTIWYAIOIIUECS APYT OT Apyra
TOJIBKO MOPSIKOM PACIIOIOKEHUSI B HUX 3JIEMEHTOB, Ha3bIBAIOTCSL:

A) nepecraHoBkamu; b) coueranusimu; B) pazmemenusimu; )

KOMOMHAITUSIMH.
3. (1 6amr) Ywucio Bcex BO3MOXHBIX pa3MEIICHUN BBIYUCIISAETCS 10
bopmyie:

A)A™=nm-m);B)A™=nm-1) .. (n-m+1); B)YA™=T) 4™ =q1(11 + 111)

4. (1 6amn) I'pynmupoBka - 3T0...

A) ymopsgoueHHe €AUHUIl COBOKYMHOCTHM MO Tpu3HaKky; b) pa3OuecHue
€IUHUI] COBOKYITHOCTHM Ha TPYIIBI IO MNpu3HaKy; B) 00001ieHue eIUuHUYHBIX
daxToB; I') 06001IeHNE € AMHUYHBIX PU3HAKOB.

Ilpu svinoanenuu 3a0anuii 5-8 3anuwume xo00 peuleHus u noayYeHHblll
omeem.

S. (2 6amna) B cpeanem u3 2000 camoBbIX HAcOCOB, MOCTYIMHUBIIMX B
npogaxy, 6 mnoarekarT. Haligure BepOATHOCTH TOrO, YTO OJWUH CIIYy4YailHO
BBIOPAaHHBIN JJI1 KOHTPOJIA HACOC HE MOJATEKAET?
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6. (2 6anna) CpaBHUTH BCXOKECTh CEMSH JTIOOBIX TPEX BUJIOB OJTHOJIETHUX
BETOB 3a mnocieaHue 3 roga. CocTaBUTh IHArpaMMmy IO HAWJCHHBIM JAaHHBIM.
Cnenatb BBIBOJIBI.

7. (2 Oamna) IlBeToBOoAy MPEMJIOKHIM YKPAaCUTh KIyMOy IIBETamH,
ucrnosib3ysi 3 Buna. CKONBKO Pa3IUYHBIX BAPUAHTOB €CTh y I[BETOBOJA, €CIIA €CTh
BBIOOP U3 5 BUIOB pa3HOU paccabl?

8. (2 6anma) CkonmbKMMH cHIOCOOaMU MOXKHO TOCAIUTh 4 KyCTapHUKa B
OJIUH psn’?

JlonmoJIHMTEJIbHAA YACTh

Ipu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHOBaAHUE peuleHUs U
NOJYYEeHHbIU OmEen.

9. (3 6amna) UtoObl MOCTyNUTh B MHCTUTYT Ha CIENUATbHOCTH «Mactep
CaJI0BO- TAPKOBOTO M JIAHAMA(THOTO CTPOUTEITHCTBA», AOUTYPUEHT JOJDKEH
HaOpate Ha EI'D He Menee 70 OaminoB Mo KaxXaoMy U3 TpEX MNPEeIMETOB—
MaTeMaTuKa, PYCCKUI S3BIK M HWHOCTPAaHHBIA A3bIK. YTOOBI NOCTYNUTH Ha
cnenuanbHocTh «KoMmmepuus», Hy:)kHO HaOpath He MeHee 70 0aioB MO KaKIOMY
U3 TpEX NMPEIMETOB — MaTEeMaTUKa, PYCCKUH S3bIK U 00IIECTBO3HAHUE.

BepositHocTh TOro, 4ro abutypueHT 3. moiayduT He MeHee 70 OamioB Mo
MaremaTuke, paBHa 0,6, mo pycckoMmy si3blky — 0,8, 10 HHOCTPAHHOMY SI3BIKY —
0,7 ¥ o 00IIECTBO3HAHUIO

HailinuTe BEpOSITHOCTh TOTO, 4TO 3. CMOXKET IMOCTYIUTh XOTS Obl HA OJIHY U3
JBYX YIOMSIHYTBIX CHEI[UATbHOCTEH.

Omanonvl omeemoa.

Howmep 1 2 3 4 5 6 7 8 9
3a/1aHAs
OTBeT A A B A 0,997 10 24 0,408

3.12 YpaBHeHUS U HEPABEHCTBA

Obpaszosamenvhble pe3yibmamyl, HoOdiedcaujue nposepre (1emMeHmol):

Apo62, P63, Ao 14. [Py 1, APy S5, APy o, APy 7, APy &, APy 11, IP y 18,
APy 19.0K 1, 0K 2, OK 3, OK 4, OK 5.
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Teoperuyeckune BONpPoOCHI

O N OEWNE

UTto Ha3bpIBaeTCsl ypaBHEHUEM?

UYTO 3HAYUT PEMINTh ypaBHEHUE?

UTo Takoe KOpeHb ypaBHEHHUS?

Yrto Ha3bIBAE€TCS HEPABEHCTBOM?

YTO 3HAYUT PEIINTh HEPABEHCTBO?

B ueM 3akiroyaeTcss «METoJ MUHTEPBAIOBY ?

Uto Ha3bIBaeTCs PEUICHUE CUCTEMBI YPABHEHUN?

UTO 3HAYUT PEIINTh CUCTEMY YPABHEHUIA?

[Ipu penieHnn Kakux ypaBHEHUN U HEPABEHCTB, CIEAyeT OOpaTUTh BHUMAHUE

Ha 00JIaCTh JAOMYCTUMBIX 3HAUCHUIA?

10.
11.

[Tepeuncnure criocoObI pelieHus: ypaBHEHHIA.
[Tepeuncnure ciocOOBI pEIICHUSI CUCTEM YPaBHCHHI.

KonTpoubHasi padora O0si3aTeibHAsA YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHblll OMEem U3 4emulpex

NPeOSIOHCEHHBIX !

1.
2.
3.

(1 6amn) Kakoe u3 gucen sBiasieTcst KopHeM ypaBHeHHs logo(X+]) = 1
(1 6amn) Kakue u3 ypaBHeHUI UMEIOT O0JI€€ OJJTHOTO KOPHS?
(1 6amm) Onpenenute Bua ypaBHenus V—32 — * = 2.

A) nunerinoe; b) kBaaparnoe; B) uppanmonansHoe; I') pannonansHoe.

4.

(1 6amn) OnpenennTe HaMMEHBLIEE 1IEIOE PEIIEHNE HEpaBeHCTBa 5% 2<1?

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuleHus U NOJLYYeHHblL OMeem.

S.
6.

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

8. (2 6amta) Pemmre ypasrenne (2x - 3)V3x2 - 5x - 2=0.

I[OHOJ]HI/ITGJILHZIH qacTb

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8AHUE peuleHUs U NOJIYYEHHbI

omaem.
9. (3 6amna) Pemure ypasuenue 2sin’X - V3cos(n/2 —=x)=0

Omanonvl omeemos:

© OIre0Y BO «Uenl'Y»




Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Hensabunckuii rocynapctseHHblil yausepcute (PI'BOY BO «Uenl'Y»)
Komnemx Yenl'V

@DoHJ OLIEHOYHBIX CPECTB AUCIUTIINHBI
T1/1.01 Maremartuka
CrnenmansHocTh 09.02.07 MHbOpMAaOHHBIE CHCTEMBI H IPOTPaMMUPOBAHKE

Bepcus nokymenra - 1 ctp. 40 u3 45 [epBbiii aK3eMILIAP KOITHA Ne
Howmep 1 2 3 14| 5 6 7 8 9
3alaHus

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

4. ®OH/T OLIEHOYHBIX CPECTB IS PyOesKHOro KOHTPOJIsi (1o utoram 3.1 - 3.4)
ObpazosamenvHule pe3yibmamol, Hoolexcawue nposepke (InemeHmol):

JAP61,1P63,/1P64,/1P65,/1P66, 1P69, IP6 11, IP6 12, IP 6 14. 1Py 1,
APye6, 1Py 7, APy 8, APy 9, 1Py 10, APy 11, APy 14, APy 15, APy 16, /IP y
17, AP y 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Oobs13aTeIbHAA YACTH

Ipu pewenuu 3a0anuii 1-4 3anuwume npasuibHulll OMeem U3 4emovlpex
NPeolONCEHHDIX.

1. (1 6amm) Hamer toukum A(2,0,5), B(-2,06,3). Kakme koopmuHatel umeeT
cepenuHa orpe3ka AB - Touka M?

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

2. (1 6amn) Ilpsmeie AB u CJI nmapaensHbie. Kakoe pacrosnoxeHue UMEIOT
npsambie AC u BJ1?

A) napannensnsie; b) nepnenaukynsapusie; B) ckpemuarotcs ') mepecekatorcs.

3. (1 6amn) Haiinure KOpeHb ypaBHEHHS: cos mx/6=\3/2 . B oTBer 3amummre
HanOONBIINK OTPHUIIATENh OTPUIATEIbHBIA KOPEHb.

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

4.(1 6amr) Ha pucynke u3o0paxen rpaduk npoussonnoi pyukimu y=f(x). [Ipu
KaKOM 3HAYeHUH X (DYHKIIMS IPUHUMAET CBOE€ HauOoJIblllee 3HAUCHUE Ha OTPE3Ke

YA

y=f(x

=Y

al 1

[-4;-2] ?

A)0,5;b)-4;B)-5,T) 1.
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Bepcus noxymenra - 1 ctp. 41 u3 45 IlepBslit 3x3eMILIAD KOITUA Ne

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuleHus U NoJLY4YeHHblL OMeem.

5. (2 6amna) BepxHue KOHIIBI ABYX BEPTUKAJIBLHO CTOSIIIMX CTOJ0OB, yAAIEHHBIX Ha
pacctosiue 4 M, cOequHEHbl mepekiaaauHoi. Breicora onmnoro cronba 10 M, a
npyroro 7 m. Halinure nivHy nepexsiaanHsbl.

6.(2 6amma) Hanst yetsipe Touku: A(0I[), B(1,-1,3), C(3,1,0) [1(3,2,2) HJokaxwure,
yTo oTpe3ku AB u C/] neprneHuKyIspHBbI.

7.(2 6anna) JIBurasick CO CKOPOCTBIO V = 3 M/C, TPAaKTOp TAIUT caHu C cujoi F=40
kH, HanpaBineHHON MOJX OCTPBIM YTJIOM O K TOPU30HTY. MOIIHOCTB, pa3BuBaemas
TpakTopoM, Beruucisercs no popmyne N = Fvcosa. Haitnure, npu kakom yrie o (B
rpajaycax) 3Ta MOITHOCTh OyeT paBHa 60 kBT

8. (2 Gauta) MaTepuanbHas TOYKa JBUKETCS MPSAMOIMHEMHO IO 3aKOoHy X(t)=t’-
13t+23 (rme x— paccTosiHue OT TOYKM OTCYETa B METpax, t— BpeMsl B CEKYyHJax,
W3MEpPEHHOE C Hauaja JABWXEHHsS). B kakoli MOMEHT BpeMeHH (B CEKyH/ax) ee
CKOpPOCTbH ObliIa paBHA 3 M/c?

JlonoJIHUTEIbHASA YACTh

Ilpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8aHUE peuleHUs: U NOJIYYEeHHbLL
omeem.

9. (3 6amna) Pa30ouTh IBETHUK MPSMOYTOJIBLHON (pOopMBI (OTHOIIIEHHE CTOPOH 2:3) Ha
YacTH pa3IMYHOM  TUIOMIaAW. YKaXKUTe pa3HbIM IIBETOM MapajuielibHbIC,
NEpPHNEHIUKYJIApHbIE, CKPEIIMBAIOIIMECSs OTpe3KU. Paccuutatb  KOJIUYECTBO
CaKCHIICB IIBETOB IS KaXKIOTO cekTopa. OdQopMuTh cxeMmy NBETHUKA (MOXKHO
UCIIOJIB30BaTh KoMIbioTep). Hampumep,

Omanonvl omeemos:
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Homep |1 2 3 4 5 6 7 8 9
3aaHusd
OtBer | A r r b 5 - 60 8

5. ®oHja O1LIEeHOYHBIX CpeacTB AJasl HpOMe)I(yTO‘IHOﬁ aTrecralnmn (3K33M€H)

Ha BbImosiHEHHME MUCHMEHHOM AK3aMEHAIMOHHOW pabOThl MO MaTeMaTHUKE
naercs 4 actpoHoMudeckux yaca (240 MUHYT).

DK3aMeHallMOHHas paboTa COCTOMT HX 2-X uyacTed: oOs3aTeNbHOW U
JOTIOJIHUTEIBHOM.

OOs3aTenpHas 4YacTh COJACPXKUT 3aJaHUS MUHHUMAIBHOTO 0053aTeIbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS YacTh - 00JIee CIOXKHBIC 3aJaHHUsI.

[Tpu BEIMOHEHNHN 3a]aHUH 00s13aTEILHON YacTH TPeOyeTCs MPEACTaBUTh X011
pelieHrs W yKaszaTh MOJYyYEHHBI OTBET. 3a MPaBWIHHOE BBIMOJHEHHUE JHOOOT0
3alaHusl U3 00s3aTeNIbHOM YacTu oOywaromuiicss moisiyyaere oaud Oami. [lpu
BBITIOJIHEHUHU 3a/IaHUs U3 JOTOTHUTEIbHON YacTH HEO0OXO0IMMO MOJIPOOHO OMHCATh
XOJl pelIeHusl U JaTh OTBET. [[paBUIbHOE BBINOJHEHHUE 3aJaHUM JIOMIOJTHUTEIBHON
JacTH oIleHHBaeTcs 3 O6amaMu uin 1-2 0ajmiaMu 3a YaCTUYHOE pellieHUe.

baisbl, nosrydeHHbIE 32 BCE BBINIOJIHEHHBIE 3aJJaHUSI, CYMMUPYIOTCS.

Illkana nepesoda 6annoe ¢ ommemKku no RAMUOANTbHOU cucmeme

OtmeTka Yucno 6annoB, HEOOXOIUMOE JUIsl TOTYYEHHSI OTMETKU
«3» (ynoB.) 6-9
«4» (xopo1Io) 10-14(He MeHEee OHOTO 3aJaHusl U3 JIOTIOJTHUTEIEHOMN YacTH)
«5» (OTJINYHO) 6onee 14(ne MeHee ABYX 3alaHUI U3 JTOTIOJTHUTEIILHON YacTH)

Obpaszosamenvhble pe3yibmampl, HoOaexcaujue nposepre (dJ1emMeHmuvl).

JAPpo61,AP62, IP63,/1P64,/IP6 5, IP66, IP6 7, AP6 8, IP6 9, IP 6
10, AP6 11, AP 6 12, AP 6 13, ZIP 6 14.

APy 1, Py 2, IPy3, 1Py 4, IPy 5, [IPyo, APy 7, APy 8, [IPy 9, IPy
10, APy 11, APy 12, APy 13, APy 14, AP y 15, APy 16, AP y 17, IP y 18, [IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.
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JK3aMeHALMOHHbIE 32]aHUS 110 MAaTeMATUKe
O0si3aTesibHAsA 4YaCTh
IIpu evinonnenuu 3a0anuii 1-12 3anuwume xo00 pewienus u NOJY4eHHbLL
omaem.

1.(1 6ayn) Beraucinure: 2sin(-7t/6)+2c0s(7 /3)

2.(1 6amn) Ha pucyHke KUPHBIMU TOUYKAMU MMOKA3aHO CYTOYHOE KOJIUYECTBO
0CaJIKOB, BbIMaAaBIIKUX B Dnucte ¢ 7 no 18 gexadbps 2001 roga. Ilo ropuzonTanu
YKa3bIBAIOTCS YUCIA MECsIa, M0 BEPTUKAIN — KOJUYECTBO OCAJKOB, BHINIABIINX B
COOTBETCTBYIOIIUNA J€Hb, B MUWJUIMMETpax. sl HarJIsIAHOCTU KUpPHBIE TOYKH Ha
PUCYHKE cOequHEHbI JUHUEH. ONpenennure no pucyHKy, CKOJIbKO JHEW BBIIAJAII0
0osee 2 MUJUTUMETPOB OCATKOB?

Mowowno

o n o

OFR FENNWWLSEE&EW®W

~
0

10 11 1z 1= 14

3 . (1 6amn) MobGunwhbiit Tenedon croun 16000 pyGrneit. Uepe3 HekoTOopoe
BpeMsi LIEHy Ha 3Ty Mojesb cHu3wiM 1o 15200 py6neit. Ha ckoiibko mpoieHTOB
OblIa CHIKEHA 1ieHa?

4.(1 6amr) Ha rapenke 16 nupoxkoB: 7 ¢ pelOOii, 5 ¢ BapeHbeM U 4 ¢ BUIITHEH.
HOna nayrag BeiOuMpaeT oJMH NHPOXKOK. Haiiaute BEpOATHOCTH TOTO, YTO OH
OKa)KETCS C BUILHEM.

5. (1 6amn) Haiiaure 3navenue Boipaxkerus logz2 + 109232
6. (1 6amr) Haiinure kopens ypaBreHus \7 — 6X = 7
7. (1 6amn) Pemmre HepaBeHcTBO 2*° > 64. B oTBeT 3anmmMmmTe
HaMEHbIIIee TOJ0KUTENBHOE.
X+2 l
8. (1 6amm) Haitnure KopeHb ypaBHEHUS -
Q. (1 6amn) Haitaute mpon3BoaHy0 QyHKIMH B Touke X=0:

y = 5/4x* - 6x% +7x-1
10.(1 6amn) I{BeTHUK, 0hOPMIIECHHBIN O WHIWBHAYaJIbHOMY 3aKa3y, UMEeT
dbopmy nunuuapa. Beicota nserHuka 35 cM, quamerp ocHoBanust 20 cM. CKOJIBKO
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3eMJIM HEOOXOIMMO TTPUBECTH, YTOOBI IIBETHUK OBLI 3aII0JIHCH MOJHOCTHIO. B 0TBET
3aMUIINATE YUCIIO, IeTIEHHOE Ha TT.
11.(1 6amn) Haiiqure momanb GUrypsl, m300pakeHHON Ha PUCYHKE

4

] \
A \

12.(1 6amn) Temo amxkercs mo 3akoHy S(t)=3t*+5t (m) Halimure ckopocTh

TCJa 4Cpe3 I c mocne Hayvana JABHKCHUS.

I[OI[OJIHHTG.]ILH&H qacTb

Ilpu evinoanenuu 3a0anuti 13-16 3anuwume x00 peuieHus U NOJIY4eHHbLU
omeem

13.(3 Oamna) Berumcnmre Twiomaab 3€MIIM, OTBEICHHOTO TMOJ KIyMOYy,
IIEPUMETP KOTOPOTO OTPAHMYUBAIOT JIMHUM Y=X>-2X-2 ¥ y= - Xx*+2. Beimonaute
YEPTEXK.

OTBer naiiTe B KBaAPATHBIX METPaX.

14. (3 6amna) Pemmte ypaBHenume sin?X - 2sinx=0. B orser 3ammiumre
KOJIMYECTBO PEUICHUM, TPUHAJICKAIINX NPOMEKYTKY [0; T].

15. Haiigute 00beM MHOrOrpaHHUKA, M300paKEHHOrO0 Ha PHUCYHKE (Bce
JIBYTPAHHBIC YTJIbI IPSAMBIE).

. 1

1

16. (3 6amna) IlepBriii cagoBoa BhICAXXHBaeT 126 cakeHIEB Ha 5 4YacoB
obicTpee, ueM BTOpoil. CKOJBKO CaXKEHIIEB 3a Yac BBICAKUBACT MEPBBIN CajoBO],
€CIIM U3BECTHO, YTO OH 32 YaC MOXET BBICAINTh Ha 5 CaXEHIICB OO0JIbIIIEe BTOPOTO?
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Omanonvl 0omeemos:

Homep |1(2(3|4 5/6(7|8 [9]10 111121314 15|16
3aJaHus
OtBer |2(3]5|025|6|71|10|7|35000|15|{11{9 |5 |6 |13
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