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1. PesyabTaThl 00y4yeHus, periaamenTuposanasie PT'OC COO
¢ yuerom ®I'OC CIIO

JucuunjnHapHbie (MpeAMeTHbIE) Pe3yJIbTaThl OTPAKAKOT:

- Brmamenue wmetomamMu 10Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3aj]1ad;
yMeHuEe (QOpMYyIHpPOBATH OINPEACICHUs, aKCHOMBI W TEOPEMbI, NPUMCHATh WX,
MIPOBOJIUTH JOKA3aTeIbHBIC PACCYKICHHSI B XOJIC PEIICHUS 3a]1a4;

- YMeHHe omepupoBaTh IMOHSATHUSMHU: CTENEHb YHWCHA, JIOTapupM YHUCIA;
YMEHUE BBITMIOJNHATh BBIYHCICHHE 3HAUYCHUM W TPeoOpa3oBaHUs BBIPAKEHUHN CO
CTETNICHSIMU U JIorapu(pmMaMu, TpeoOdpa3zoBaHus JPOOHO-PATMOHATBHBIX BBIPAKEHU;

- YMeHue omnepupoBaTh MOHATHUSMHU: paIlMOHAIBHBIE, HPPAIMOHAIbHbIC,
MOKa3aTeNbHbIE, CTETICHHbIE, JTOTapu(hMUUECKHE, TPUTOHOMETPUUECKUE yYPaBHEHUS
Y HEPABEHCTBA, X CUCTEMEI;

- YMeHHe omnepupoBaTh NOHATHAMHU: (GYHKIHS, HEMpEepbIBHAS (DYHKITHS,
NPOW3BOJIHAS, TICPBOOOpA3Has, ONpPEICICHHBIM WHTErpaj; YMEHHWE HaXOIHTh
NPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIWH, WCIONB3Yysl CIPaBOYHBIE MaTepHAIbI,
MCCJIEIOBAaTh B MPOCTEUIINUX Cly4asX (YHKIHMM HAa MOHOTOHHOCTH, HAXOJHTh
HanOOJIBIITNE U HAUMEHBIITNE 3HAUYCHUS (PYHKITUH; CTPOUTH rpauKi MHOTOUJICHOB C
MCITOJIb30BAHUEM ammapara MaTeMaTHYeCKOT0 aHaau3a; MPUMEHSATH MPOU3BOIHYIO
MpU PEIICHUM 33/1ad Ha JABWKCHUE; peliaTh MPAKTHKO- OPUCHTUPOBAHHBIC 3aJ1a4u
Ha HaWOOJIBIINEC W HAWMEHBIWE 3HAYCHHS, HAa HAXOXJEHWE IyTH, CKOPOCTH U
YCKOPCHHSI,

- YMeHHEe  OmnepHpoBaTh  TOHATUSAMHU:  pallMOHATbHAsS  (yHKIWuS,
nokasarenbHas (yHKIMs, CcTeneHHas GyHKuus, gorapupmudeckas GyHKIHS,
TPUTOHOMETpUUYECKHe (DYHKIMU, oOpaTHbie (YHKIHUU, YMEHUE CTPOUTH Tpaduku
M3Y4YEHHBIX (DYHKIMI, WCTONB30BaTh TpadUKH TPH HIYYCHUH TMPOIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 W3 JPYTUX YYEOHBIX MPEIMETOB WM 3a1ad U3
peaNbHOM KU3HH; BRIpAXaTh (OPMyJIaMHU 3aBUCIMOCTH MEK/Ty BEITHUYNHAMH,

- YMeHHe pemiaTh TEKCTOBBIC 3aJaydl pPa3HBIX THUIOB (B TOM YHCIE Ha
IPOLICHTHI, JOJW M YacTH, Ha JBWXKEHHUE, padOTy, CTOMMOCTh TOBApOB WM YCIYT,
HAJIOTH, 3aJa4d W3 O0JIACTH YIPABIICHUS JIMYHBIMA M CEMEHHBIMH (DUHAHCAMH);,
COCTaBJISITh BBIPAKEHUS, YPaBHECHHUS, HEPABEHCTBA W HMX CHUCTEMBI 10 YCJIOBHIO
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3aJlayd, MCCIIEIOBaTh IMOJIyYEHHOE pEUIeHWE M OLEHHUBAaTh MPaBAONOA0OHOCTb
PE3YJIbTATOB;

- YMeHue onepupoBaTh MOHATHIMHU: CpelHee apuMeTHUYecKoe, MeauaHa,
HamOoJIblIIeE W HAWMEHbIEEe 3HAYEHHUS, pa3Max, JUCHEPCHs, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOTO Ha0O0pa;

- YMeHue u3BJIeKaTh, UHTEPIPETUPOBATH UH(HOPMAITUIO, TPEICTABICHHYIO B
Tabnuiax, Ha JauWarpaMmax, Trpadukax, OTPaKaIIIyId CBOWCTBA peaTbHBIX
MPOIIECCOB M SIBIICHWIA, MPEACTABIATh WH(OOPMAIMIO C TOMOIIBI0 TaOJHIl |
IarpaMm; HMCCJIEI0BATh CTATUCTHUYECKUE JTAHHBIE, B TOM YHUCJIE C NMPUMEHEHUEM
rpauueckux METOJ0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEHHE OIepUPOBATH TMOHATUSAMH: CIYYaWHBIM OIBIT W CIy4YahHOE
COOBITHE, BEPOSTHOCTH CIIyYaitHOTO COOBITHS;

- YMeHHE BBIUUCIATH BEPOATHOCTH C UCIOJB30BAaHUEM TpadUUIeCKUX
METO/IOB, TPUMEHATH (DOPMYINBI CIOKEHUS ¥ YMHOXCHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKThl U (OPMYJIIBI TIPU PEIICHUH 33/1a4; OIICHUBATh BEPOSATHOCTHU
peaIbHbIX COOBITUI; 3HAKOMCTBO CO CJIy4YalHBIMU BEJIMUMHAMU;

- YMeHue NpUBOJUTH MPUMEPHI MPOSIBICHUSA 3aKOHA OOJBIIUX 4YHCEN B
OPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMeHHe OnepupoBaTb IOHATUSAMHU: TOYKA, MpsAMas, IUJIOCKOCTD,
MIPOCTPAHCTBO, ABYI'PAHHBIA yIOJI, CKPELIMBAIOIINECS IPAMBIE, NAPAUIEIbHOCTD U
MEPIIEHAUKYIJISIPHOCTD MPAMBIX U INIOCKOCTEW, YIOJI MEXAY MPSIMBIMH, YTOJI MEXIY
NpAMOM M IUIOCKOCTBIO, YIOJ MEXIAY IUIOCKOCTSIMH, PACCTOSIHHE OTTOYKH [0
IJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMHU, PACCTOSTHUE MEXKAY IUIOCKOCTIMU;
YMEHHME WCMOJIb30BaTh IMpPU PEIICHUU 3ajlad HW3Y4YeHHbIe (AKTbl U TEOpEeMbl
IJIAHUMETPUH; YMEHHUE OIICHUBATh pa3Mepbl 00bEKTOB OKPY>KAIOIIEro MUPA;

- YmMenue ONIEPUPOBATh NOHATUAMMU: MHOT'OTPaHHUK, ceYeHue
MHOTOTPaHHHKA, Ky0, Mapajuiejenune, npu3ma, nupaMua, Gurypa u moBepXHOCTh
BpaIeHus, MWIMHIP, KOHYC, map, cepa, ceueHus: GUrypsl BpaieHus, IOCKOCTb,
Kacaromasicss cdepsl, IIMHIPA, KOHYCa, IUIOMIAJb IOBEPXHOCTH MTHUPAMHUIBI,
MPU3MBI, KOHYyCa, MWIMHApA, MIomanas cdepbl, o0beM KyOa, MpsIMOYTOJIHHOTO
napajyieNienunena, MNUPaMUIbl, TMPU3MbI, LWIMHIpPA, KOHYyCa, IIapa; YMEHHUE
n300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTH BPAICHHS, UX CEUEHUS] OT PYKH, C
MOMOIIBI0  YEPTEKHBIX HMHCTPYMEHTOB U  DJIEKTPOHHBIX CPEICTB; YMEHHUE
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pacrio3HaBaTb CUMMETPUIO B INPOCTPAHCTBE; YMEHHUE pACIO3HABATH IPABUJIbHBIC
MHOTOT'PaHHUKU;

- YMeHue onepupoBaTh MOHSATUSMHU: JIBHIKEHHE B MPOCTPAHCTBE, MOJOOHbBIE
burypsl B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIECHUE IUIOIIAJIeH MOBEPXHOCTEH M
00BEeMOB TTOIOOHBIX (UTYp TIPH PEIICHUH 33]1aY;

- YMeHue BBIYUCIATh T€OMETPUUECKHE BEJIUYMHBI (JJIMHA, YTOJ, MIOWAb,
00BeM, TIOLIaAb MOBEPXHOCTH ), UCTIONb3YS U3YUCHHbIE (POPMYIIBI U METOIbI;

- YMeHue OnepupoBaTh NMOHATHIAMU: IPSIMOYTOJbHAs CUCTEMAa KOOPAMHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE TPOU3BEACHUE, YOI
MEXKJ1y BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YUCIIO; HAXOJAUTH C
MOMOIIBIO M3YYEHHBIX (OPMYJT KOOPAMUHATHI CEpPEAUHBI OTpPE3Ka, PACCTOSIHHUE
MEXKYy IBYMS TOUKaMU;

- YMeHue BHIOMPATH MOAXOASAIINN U3YyUEHHBIN METOJ| IJIsl PEIleHUs 3a/1auH,
pacno3HaBaTh MaTeMaTU4YeCKue (PaKThl 1 MATEMATHYECKUE MOJEIIN B PUPOJHBIX U
OOIIIECTBEHHBIX  SIBICHUAX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPHUMEPHI
MaTeMaTU4YECKUX OTKPBITUNA POCCUMCKON U MUPOBOW MaTeMaTUYECKON HAYKHU.

- YMeHue onepupoBaTh NOHATHAMH: OIPEACIICHHE, aKCUOMa, Teopema,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH;
yMeHue (GopMyIupoBaTh 00paTHOE U MPOTUBONOJIOKHOE YTBEPKIECHUE, IPUBOIUTH
IPUMEPBl U KOHTPIIPUMEPBI, KUCIOJIB30BaTh METOJ MaTEMAaTUYECKOM WHIYKLUU,
IIPOBOAMUTHL JTOKA3aTEIbHBIE PACCYKICHMS IIPU PELICHUWM 3a7a4, OLEHUBATh
JIOTHYECKYIO MTPABWIIBHOCTh PACCYKICHNM;

- YMeHue onepupoBaTh NOHATHUSAMHU: MHOKECTBO, ITOJMHOKECTBO, ONEPALINU
HaJl MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar
IUISL ONIMCAHUSI PEAIBHBIX MPOLIECCOB WU SIBICHUM, W IPU PELICHHM 3a7ad, B TOM
yuciie U3 JApYyrux ydeOHbIX mpeametoB; 2.1 Pe3ynpTaThl, 3aKpemieHHbIE 3a
IUCHUTUIMHOMN

- YMeHHe omnepupoBaTh MOHATHUSAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK,
rpad Ha TIIIOCKOCTH; yMEHHE 3aJaBaTh W ONHCHIBaTh Tpadbl Ppa3TMIHBIMU
croco0amu; UCIOJIb30BaTh Tpadbl IPU pELICHUH 33/1a4;

- YMeHue cBOOOJHO OMEPHUPOBATH MOHATHUSIMH: COUYETaHHE, NMEPECTAHOBKA,
YHUCJIO COYETAHWM, YHUCIO0 TEPECTaHOBOK; OMHOM HpIOTOHA; yMeHHE NPUMEHSThH
KOMOUMHATOpHbIE (DAKThI U PACCYKACHUS AJI PEIICHUS 3a/1a4;
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- YMeHue onepupoBaTh MOHATUSMU: HATYpPAJIbHOE YHUCIO, LEJNO0E YHCIIO,
OCTaTOK 10 MOJAYJIO, PALlMOHAIBHOE YMCIIO, UPPALMOHAIIBHOE YHCIIO, MHOXKECTBA
HATypaJbHBIX, UENbIX, pAlUOHAIBHBIX, JECUCTBUTENIbHBIX YHCET; yMEHHE
UCIOJIb30BaTh  NPHU3HAKH  JIETUMOCTH, HAMMEHBIIMK OOHmMI  JenuTens |
HauMeHblllee o01ee KpaTHoe, allropuT™ EBKiMIa pH pelieHny 3a/1a4; 3HaKOMCTBO
C pPa3JINYHBIMHU MO3ULMOHHBIMHA CHCTEMAMH CUUCIICHUS;

- YMmeHue CBOOOJHO ONEPUPOBATH MOHATHSAMH: CTENEHb C  IEJbIM
[OKa3aTejieM, KOpPEHb HATypaJbHOW CTENEHH, CTENEeHb C PALMOHAJIbHBIM
MoKa3zarejieM, CTeleHb C JEHCTBUTEIbHBIM (BEIIECTBEHHBIM) IIOKAa3aTeJeM,
jorapudM 4mcia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBLHOTO YHCIIA;

- YMeHue omnepupoBaThb  MOHSATUSMU:  TOXKIECTBO,  TOXKJIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHHUH U HEPABEHCTB,
PaBHOCWJIBHOCTh  YPaBHEHHW, HEpPAaBEHCTB U  CUCTEM, palUOHAJIbHBIE,
UppaltOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHs, HEPABEHCTBA M CHUCTEMbI; YMEHHE pelaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMbl C MOMOILIBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMbI C MapaMeTpoM; MPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, HUX CHUCTEMbI JUIsl pEIICHUS MaTeMaTHYeCKUX 3aj]ad U 3aJad u3
pPa3TUYHBIX 00JaCTel HAYKH U peabHOM KU3HMU;

- YMeHue cBOOOJIHO ONEpPUPOBATh MOHATUIMU: TpaduK QYHKIUU, oOpaTHas
byHkmsa, KoMno3unusa (GyHKUMN, nuHelHas (yHKUuUS, KBagpaThuyHass (YyHKIIHS,
CTeTIeHHass (PyHKUIMA C LETbIM IOKa3aTeleM, TPUTOHOMETpUdeckue (yHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIMHU, IMOKa3aTelbHass W JorapupmMuyeckas
(GyHKUMH; yMEHUE CTPOUTh Tpapuku (YHKIMM, BBIIOJHATH MpeoOpa30BaHUs
rpadukoB HyHKIIHIA;

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

- YMeHune CBOOOJHO ONEPUPOBATH TOHITHSAMHU: YETHOCTh (PYHKITUH,
NEPUOJIMYHOCTh (PYHKIMHU, OTPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (PYHKIIUH,
IKCTpeMyM (PYyHKUIMHM, HauOOJIbIIEE UM HaWUMEHbIllee 3Ha4YeHUsi (YHKIUU Ha
MIPOMEKYTKE; YMEHHE MTPOBOJIUTH UCCIIEI0BAHNE (PYHKIUY;
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- YMeHue ucnosib30BaTh CBOWCTBAa W rpaduku (QYHKIUN I peuieHus
ypaBHEHUH, HEPABEHCTB M 3aJay C MapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOU
MJIOCKOCTA MHOECTBA PEIICHUI YpaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMeHue CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: TOCIEAOBATEIBHOCTD,
apudmMernyeckass IpOrpeccusi, TreoMeTpuYecKass Mporpeccus, OECKOHEUHO
yObIBarolasi reoMeTpuuecKasi porpeccus; yMeHue 3a7aBaTh M10CIIE0BATEIbHOCTH,
B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYIT;

- YMeHue onepupoBaTh MOHATUSMHU: HENPEPHIBHOCTD (DYHKIIMH, ACHMITOTHI
rpaduka (yHKIMM, TIepBasg U BTOpas NPOU3BOJAHAS (PYHKIUHU, T€OMETPUUYECKUN U
bu3NYecKuil CMBICIT TPOU3BOJHOM, IEepBOOOpa3Has, ONpENCICHHBIH HHTErpa,
yMEHUE HaXOAUTh ACUMNTOTHI rpaduka (YHKIHH; YMEHUE BBIUUCIATH
IPOU3BOJHBIE CYMMBI, TPOU3BEICHMS, YaCTHOTO W KOMIIO3MLUHU (DYyHKUUH,
HAXOJIUTh YpaBHEHHUE KacaTeIbHOU K Tpaduky QyHKIUY;

- YMeHHe HUCHOJb30BaTh MPOU3BOJIHYIO ISl UCCIENOBaHUS (YHKIUH, s
HAaXOXKJIEHUS  HAWIYYIIEro pelIeHHs B  NPUKIAJHBIX, B TOM  YHCIE
COLIMAJIBHOPKOHOMHUYECKUX U (PU3MYECKUX 3aJayax, JAJis ONpeAeNIeHUs] CKOPOCTU U
YCKOPEHMS; HAXOAWTh IUJIOMAAM M 00beMbl (QUIYyp € TOMOLIBIO HWHTErpana;
OPUBOAUTh  TIPUMEPHl  MAaTEMaTUYECKOTO  MOJEIMPOBAHHUS C  MOMOIIBIO
muddepeHIanbHbIX YpaBHEHUH;

- YMeHHe onepupoBaTh IOHATHUAMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHbBIE
KOMILJIEKCHBIE YHCJa, MOAYJIb U ApPryMEHT KOMIUIEKCHOI'O 4Hcia, (hopma 3amucu
KOMILUIEKCHBIX 4Hucell (TeoMeTpuuecKas, TPUrOHOMETpUUYecKas U anreopanyeckas);
YMETh MPOU3BOJUTH AapU(PMETHUECKUE JEUCTBHUS C KOMIUIEKCHBIMU YHUCJIaMUu;
MPUBOAMUTH MPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEIT;

- YMeHue cBOOOJHO OINEpPUPOBATH MOHATHSAMU: cpeHee apupMeTUYECKOe,
MeJMaHa, HauboJiblliee U HAaUMEHbIIee 3HAaUeHUsI, pa3Max, JUCIEPCHsl, CTaHAAPTHOE
OTKJIOHEHHE Ui  OINHMCAaHMS  YHUCIOBBIX  JAHHBIX; YMEHHME HCCIEA0BAThH
CTaTUCTUYECKUE JTaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TpaUIecKUX METOJIOB H
AIIEKTPOHHBIX CPEJCTB; TpaUUeCKH HCCIEN0BaTh COBMECTHBIE HAONIOACHUS C
ITIOMOIIBIO THArpaMM PAaCCEUBAHUS U JINHEMHON PETPECCHH;

- YMeHHe HaxOOuThb BEPOATHOCTH  COOBITMM €  HMCHOJb30BaHUEM
rpauueckux METOJOB; MPUMEHSTh JJIsi pelleHHs 3a7ady (OpMyJIbl CIOKEHUS U
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YMHOXKEHHSI BEPOATHOCTEH, (GOpMYIy MOJHOW BEpOSTHOCTH, popmyiy bepnyim,
KOMOMHaTOpHBIC (PaKTHI U (HOPMYJIbL; OLIEHUBATH BEPOSATHOCTH PEAIbHBIX COOBITHUIA;

- YMeHue onepupoBaTh MOHATUSAMU: CIy4dailHash BEJIUYMHA, PACHPEICICHUE
BEPOSITHOCTEW, MATEMATUYECKOE OKUIAHUE, JUCTIEPCUS U CTAaHAAPTHOE OTKIOHEHUE
CIIy4ailHOM BEJWYWHBI, (YHKIHUUA pachpenesieHus WU IUIOTHOCTH PaBHOMEPHOTO,
II0KAa3aTeJIbHOI'0 U HOPMAJIBHOT'O paclpeleIeHu;

- YMeHHe nucronb30BaTh CBOMCTBA U3YUEHHBIX PaclpeleICHUI 1 PELICHUS
3aJ1a4y; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
UCCJIEI0BAHNI; YMEHHUE NMPUBOIUTH IPUMEPHI MPOSABICHUS 3aKOHA OOJIBIIUX YHCET
B IIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMeHue cBOOOJHO ONMEPUPOBATH MOHATUSMU: TOUYKA, MpsiMasi, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyU, INIOCKUU YrOJI, IBYTPAHHBIN YIOJI, TPEXTPAaHHbBINA YOI,
MepeCceKarolInecs, MapajylebHbIE U CKPEIIMBAIOIINUECS MPAMbIE, TAPANIEIbHOCTD U
MEPIEHIUKYJISIPHOCTD MPSAMBIX U MIIOCKOCTEH, YroJl MKy NPSIMBIMU, YTOJI MEXKIY
OpSAMOM M IUIOCKOCTBIO, YTOJ MEXJy IUIOCKOCTSMH; YMEHHE HCIIOIb30BaTh IPHU
pELICHUH 3aJlay W3y4yeHHbIe (DAKThl U TEOPEMbl INIAHUMETPUU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHPE;

- YmMeHue ONEPUPOBATh MOHATHUSIMU: MHOT'OTPaHHUK, CEUeHUE
MHOTOTPAaHHMKA, TPaBUJIbHBI MHOTOIPAHHHK, MpU3Ma, NupamMuaa, ¢Gurypa
MOBEPXHOCTh BpalleHUs, IWIMHIAP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH,
CEYEHHMsI KOHYCa U HWIMHAPA, NapaJIeIbHbIe OCH WJIM OCHOBAHHIO, CEUEHHE IIapa,
IJIOCKOCTh, Kacatrouasicsi c(eppl, HUIMHAPA, KOHYCA;

- YMeHHEe CTpPOUTh CEYEHHE MHOTIOIPAHHMKA, U300pakaTh MHOTOTPaHHUKH,
(Gurypbl M NOBEPXHOCTH BpalIEHUS, UX CEUEHUA, B TOM YHCIE C MOMOIIBIO
AJIEKTPOHHBIX CPEJICTB;

- YMeHHue NPUMEHSTh CBOMCTBA F€OMETPUYECKUX (PUTYDP, CAMOCTOSITEILHO
bopMyUpOBaTh OMpENETICHUs H3y4aeMblX (QUryp, BBIABUTATh THUIOTE3bI O
CBOMCTBAxX W MPU3HAKAX TE€OMETPUIECKUX (PUTYpP, 0OOCHOBHIBATH MIIH OTMPOBEPTaTh
UX; yYMEHHE TPOBOAWTH KiacCU(UKAIMIO (UTYp TO pa3IUYHBIM TPU3HAKAM,
BBINIOJIHATh HEOOXOUMBIE IOMOJHUTEIbHBIE IOCTPOCHHUS;

- YMeHue CBOOOJHO ONEpUpOBaTh MOHATHUAMM: IUIOMIAAb (DUTYpBI, 00BEM
(Gurypsbl, BeIMYMHA yria, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
OpSIMBIMHM, PACCTOSIHUE MEXKAY IUIOCKOCTSAMHU, IUIOMAaAb cdephl, IUIONaab

© OIre0Y BO «Uenl'Y»



Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 10 u3 46 [epBbiii aK3eMILIAP KOITHA Ne

NOBEPXHOCTU  MUpaMUIbl, MPU3MBL, KOHycCa, LMIUMHApa, o00BeM KyoOa,
PSMOYTOJBHOIO MMapajUleNienuIela, NUPaMUAbl, MPU3MBbI, LWIAHIPA, KOHYCA,
11apa; yMEHNE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (UTYD;

- YMmeHue cBOOOAHO ONEPUPOBATHh MOHATUSMU: JIBUKEHUE, NapauleIbHbINA
NEPEHOC, CUMMETPHS Ha IIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
no00us1, mogo0HbIe (PUTYPHI; YMEHHE pacliO3HABaTh paBHbIC U MOJ00HbBIE DUTYHI,
B TOM 4YHCJIE€ B IPUPOJE, MCKYCCTBE, APXUTEKTypE; YMEHHME HCIIOJIb30BaTh
reOMETPUYECKHUE OTHOILLIEHHUS, HAXOIUTh F€OMETPUYECKHE BEJIMYMHBI (JIJIMHA, YIrOJl,
oAb, 00bEM) MPU PELIEHUWH 3aJad U3 JIPYTUX YYEOHbIX MPEIMETOB WU U3
peAbHOMU KU3HU,

- YMeHHe cBOOOJHO ONEPUPOBATH MOHATHAMM: INPSMOYIOJbHAs CHCTEMA
KOOPAMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMWHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IPOU3BE/ICHUE BEKTOpAa HAa YHUCIO, PA3JIOKEHHE BEeKTopa Mo 0a3ucy, CKalspHOE
IIPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YIOJI MEXIy BEKTOpPAMH; YMEHHUE
WCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIN METOJ JJIsl PELICHUS T€OMETPUUYECKHUX
3a/lay ¥ 3a/a4 JPYTrux y4eOHBbIX MPEIMETOB; ONEPUPOBATH MOHATHSIMHU: MaTpULA
2x2 n 3X3, onpeAeNnuTeNlb MaTPULbI, TEOMETPUYECKUI CMBICH ONIPEIETIUTENS;

- YMEHHE MOJEIUpPOBaTh pPEAJIbHBIC CHUTyallUH Ha S3BIKE MAaTEMATHKWU;
COCTaBJIATh BBIPAXKEHUs, YPABHEHMs, HEPABEHCTBA U HMX CHUCTEMBI II0 YCIOBHIO
3aJ]a4ui, UCCIE0BaTh MOCTPOSCHHBIE MOJIENIN C UCMOIb30BaHUEM anmnapara anreopsl,
WHTEPIIPETUPOBATh NOJYYEHHBIM pPE3yJIbTaT; CTPOUTHh MAaTEMATUYECKHE MOJIEIH C
IIOMOLIBIO T€OMETPUUYECKUX IOHATHM M BEJIWYMH, pElIaTh CBSA3aHHBIE C HHUMH
MIPAKTUYECKNE 3aa4d; COCTABIIATh BEPOSTHOCTHYIO MOJEIb MU MUHTEPIPETUPOBATH
MOJIyYEHHBIA  pe3yJbTaT;  pemarb  [PUKIaJAHBIE  3aJadyd  CpPElICTBaMU
MaTeMaTHYeCKOro aHajiu3a, B TOM UHCIE COLHUAIbHO-3KOHOMUYECKOTO U
(U3NYECKOTO XapaKTepa;

- YMeHue BbIOMpaATh MOAXOAAIIUN METO/ AJIs peUIeHUs 3a/1auM; IOHUMaHHe
3HaYMMOCTH MaTE€MaTHUK{ B M3yUYEHUHU MPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUM; YMEHHUE PaCIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHHE MPUBOAUTH IPUMEPHl MATEMATUUECKUX OTKPBITUN POCCUMCKONM M MUPOBOU
MaTeMaTUYECKOW HAYKH.

OK .01. ITonumaTh CyIIHOCTh M COLMAJIbHYI0 3HAYUMOCTH CBOEH Oymyuiei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC
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OK .02. Opranu3oBblBaTh COOCTBEHHYIO JI€ATEIBbHOCTh, BHIOMPATh THUIIOBHIE
METO/bl U CHOCOOBI BBIMOJHEHUS MPOPECCUOHANBHBIX 3a/ay, OLEHUBATH M
3 PEKTUBHOCTH U KAYECTBO

OK .03 IlnanupoBaTh U peaau30BBIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, IIPEANPUHUMATEIBCKY IO JEATENbHOCTD B
npodeccuoHallbHON cdepe, HCMOJb30BaTh 3HAHHWSA IO NPABOBOM M (HHUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYaLHAIX

OK.04 OcymiecTBisTh MOUCK M KUCIIOJIb30BaHUE MH(POPMAIUU, HEOOXO0IUMO
JUTs 3 (PEKTUBHOTO BBIMOJIHEHUS MPOPECCHOHANIBHBIX 3aa4, TPO(PECCHOHATBLHOTO U
JMYHOCTHOTO Pa3BUTHS

OK. 05. IlpaBuiabHO CTPOWTH OTHOIICHHUS C KOJUIETAMH, PAa3THUYHBIMU
KaTeropusMH TpaxJaH, B TOM YHCI€ C MPEICTABUTEISIMA  Pa3IUdHBIX
HaIIMOHAJIBHOCTEH 1 KOH(Deccuit

2. (I)OHI[ OLHCHOYHBLIX CPEACTB AJIfA BXOAHOI'0 KOHTPOJIsA

BxogHoOW KOHTpOJb COCTOHUT W3 3aJaHHUM, YaCTUYHO B3SITBIX M3 OTKPBITOTO
06anka OI'D u BIIP nmo marematuke. Ha BhimosiHeHHE 3aJjaHU BXOJHOTO KOHTPOJIS
naetcst 1 akagemudeckuit yac (45 MUHYT).

BxomHolt  KOHTpPOJIb  COCTOMT M3 2-X 4YacTel: 00s3aTeNbHOM U
JIOTTIOJTHUTEJILHOM.

OO6s3aTenpHas 4YacThb COJSPKHUT 3aJaHUS MHUHHUMAJIBHOTO 0053aTeIBHOTO
YPOBHSI, IOTIOJIHUTEIbHAS YaCTh - 00JIee CIIOXKHbIC 3aJJaHHUS.

[Ipu BeIMOTHEHUN 3aMaHUid TPeOyEeTCs MPEACTaBUTh X0 PEIICHUsT U yKa3aTh
MOJIy4YeHHbIH OTBET. [IpaBUIIbHO BBHITIOJTHEHHOE 3aJlaHhe W3 00sA3aTEILHOM YacTH
OIICHUBAETCSl B OJIUH Oajll, MPaBWIbHOE BBINOJHEHUE 3aJaHUN JTOMOTHUTEIBLHON
4yacTu orieHuBaeTcs 3 O6amamu uiu 1-2 0aninaMu 3a YaCTUYHOE PEIlICHHUE.

Bbanibl, mosydeHHbIE 32 BCE BBHITIOJHEHHBIE 3a1aHUsI, CYMMUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOANILHOU CUCHIEME

OtmeTka Yucio 6amioB, HEOOX0AUMOE ISl OTYUCHUSI OTMETKH

«3» (ynos.) 7-9
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«4» (xopor1o) 10-12

«5» (OTIUYHO) 13-15
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Obpazosamenvubvie pe3yrbmamol, NoOaeHCAUUe NPoOGepKe (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

Oobs3aresbHAsA YaCTh

llpu pewenuu 3a0anuti 1-3 3anuwume npasuibHblll OMeem u3 yemovlpex
NPeONIONCEHHDIX.
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 6amn) [Tnomaas TpeyroJbHUKA BBRIYUCISETCS TIO GOpMYIIE:
a) S= a*b; b) S= (a*b) /2; ¢) S= 2a*b; d) (a*b) /3

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

Ilpu evinonnenuu 3a0anuii 4-7 3anuwiume x00 peuleHus u noJLy4eHHublll
omaem.

4, (2 6amna) Pemmte ypaBHenme x2-7x+10=0. Ecam ypaBHeHHME HUMEET
00J1e€ OJJTHOTO KOPHS, B OTBET 3alUIINTE MEHBIINNA U3 KOPHEH.

5. (2 Oamna) Ilnomanb 3eMenb KPECThSTHCKOTO XO35MCTBA, OTBEICHHAS
MO/ TOCaJKy KyCTapHUKOB U I[BETHUKOB, COCTABIISET 24 ra U pacnpeaesieHa MEexXy
HUMU B OTHOIIEHUH 5:3. CKOJIBKO IeKTapOB 3aHUMAIOT I[BETHUKU?

6. (2 6anmna) Beicora BH mapamnenorpamma ABCD genut ero cropony
AD na otpe3ku AH = 2 u HD = 32. /luaronans napannenorpamma BD pasna 40.
Haiinure mmomans mapauienorpamma.

JlomoJIHMTEJIbHAA YACTh

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

7. (3 Oamna) PpiO0sOB MpOIUIBUT HA JIOJKE OT TMPUCTAHU HEKOTOPOE
pacCcTOsIHME BBEPX IO TCUCHHUIO PEKH, 3aTeM OpOCHII SIKOPbh, 2 4Yaca JOBWI PhIOY U
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BEpHYJICS 0OpaTHO uepe3 5 4yacoB OT Havalia myTemecTBusi. Ha kakoe paccTrosiHue ot
MPUCTAHU OH OTIUIBLI, €CJIM CKOPOCTh TEUCHMS PEKU paBHA 2 KM/4, a COOCTBEHHAas
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 COOTBETCTBHU C YYEOHBIM TUTAaHOM W paboueid mporpammbr OJ]
«Maremarnka» Mo BCEM paszenaM Nporpammbl. TeKymni KOHTPOJIb COCTOUT W3
JIBYX YacTeW: TEOPETUUECKOM U nmpakTtuyeckoi. [Ipu sTom oOyyaromnuecs: noyy4yaroT
JIBE OTMETKHU.

Teopernueckass yacTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydYarouIuecs
BBITSITMBAIOT IATh KAPTOYEK C BOINPOCAMH, JAIOT TOJHBIA OTBET (CO CIHCKOM
BOIPOCOB 00y4Yaromuecs 3HaKOMATCS B HavyaJle U3y4eHUs pa3ziena).

Illkana nepesoda 6annoe ¢ ommemKku no RAMUOANTbHOU cucmeme

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

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

Ha BeimonmHeHWe KOHTPOJIBHOM pabOThl 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 MPEII0KEHHBIX.
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Bo BTOpOIii YacTu npeiaraeTcs BHIMOIHUTE O 3a1aHul - 0)OPMHUTH X0 PEIICHHS U
3aMmmcaTh MOJTYyYCHHBIN OTBET.

3a mpaBWIIBHOE BBHIMOJIHEHHE JIOOOTO 3a/aHusl MEPBOWM YacTH OOYYaroIIHiACS
noinydaeT onauH Oamna. IIpaBuibHOE BBITIONHEHWE 3aJaHW BTOPOWM YaCTH
orieHuBaeTcs 2 Oaymtamu uiu 1 6amioM 3a 4aCTUYHOE PEIICHHE.
baniel, moy4eHHbIE 32 BCE BBIMOITHEHHBIC 3a1aHHS, CYMMUPYIOTCS.

IlIkana nepesooda 6ann0e 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, Hoojexcaujue nposepre (1emMeHmol):
NP6 1,IP69,AP6 11, JIP 6 12, JIP 6 14.

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

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

Teopernveckune BONPOCHI

1. Chopmynupyiite Teopemy [ludaropa.

2. [lepeuncnure OCHOBHBIC (DUTYPHI B TPOCTPAHCTBE.

3. [lepeuncnure cnocoObl 3aAaHUs MIIOCKOCTH.

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

S. [Iponomwkure Teopemy: «Ecnum 1Be mapajuielbHble IJIOCKOCTH
NEPECEKAIOTCS TPETHEMH, TO...».

6. Chopmynupyiite onpeaeneHre AByTpaHoro yria.

1. ChopmynupyiiTe onpeneneHne TpeXrpaHoro yria.

8. PackpoiiTe noHATHE «YTOJ MEXKAY NPAMBIMMIY.
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Bepcus nokymenra - 1 ctp. 16 u3 46 [epBbiii aK3eMILIAP KOITHA Ne
9. HCpCIH/ICHI/ITﬁ B3aMMHOC  PACIIOJIOXKCHHC ABYX IMPAMBIX B
IMPOCTPAHCTBE

10. Kakue nmpsiMble Ha3bIBAIOTCS MMapaIEIbHBIMU B TPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIUBAIOITUMUCS B IPOCTPAHCTBE?

12. Kaxkue nmpsiMble Ha3bIBAIOTCS MEPIIEHIUKYIISIPHBIMUA B IPOCTPAHCTBE?

13. Ilepeuncnure B3aMMHOE pACIOJOXKEHHE TMPAMOA U IIJIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoiiTe MOHATHE «YTOJl MEXAY MPSIMOM U IITIOCKOCTHION.

15.  Packpoiite noHsATHE «apajuIeTbHOCTh IPSIMOM U MIIOCKOCTH.

16.  Packpoiite MoHSATHE «IIEPIEHIUKYISIPHOCTD MPSMOMN U TIIOCKOCTH.

17. Ilepeuncnure B3aUMHOE pACIOJIOKEHUE JIBYX IUIOCKOCTEH B
IIPOCTPAHCTBE.

18. PackpoiitTe MOHATHE «YTOJI MEXIY MIOCKOCTSIMUY.

19.  Packpoiite MOHATHE «ITAPATUIETBHOCTh TUIOCKOCTEI.

20. PackpoiiTe MOHATHE «IEPIEHANKYISIPHOCTD TUIOCKOCTEH.

21. Kak HailTu paccTOSTHUE OT TOYKH 10 MPSAMO¥i?

22. Kak HailTu paccTOsSTHUE MEXKIY MPSIMBIMU ?

23. Kak HailTh pacCTOsTHUE MEXY TUIOCKOCTAMMU?

24.  Tlponomxute onpenaenenue: «IlepnenauKkymsp - 370...».

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

26. IIpomomxute onpenaenenne: «I[Ipoekius HAKIOHHOM - 3TO...».

27. llepeunciauTe CBOMCTBA MapaICIIBHOTO MMPOSKTUPOBAHHUS.

28. IlpuBeaute mnpuMepsl CHUMMETPHH Ha IJIOCKOCTH B TPHUPOJE,
HCKYCCTBE, apXUTEKTYpE.

29. IlpuBenutre mnpuUMEpbl CHMMETPHM B MPOCTPAHCTBE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYPE.

30. B 4em oTnuyHe MOHATHE «ABUKEHUE» OT TMOHITHS «IIOBOPOT»?
KonTpoJubHasi padora O0si3aTeibHAs 4YaCTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbliL OMEEm U3 Yemuipex
NpPeOsIOHCEHHDIX.
1. (1 6amn) Pacmudpyiite kpaTkyro 3anuch: a€ .
A) TOouKa a MPUHAIJICKUT TUIOCKOCTH; b) Touka a mpuHaaIeKUT npsaMou [3;
B) npsimas a npunaaniexut miockoctu B?; I') mpsimast a nepecekaeT miocKocTh 3?7
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2.(1 o6amn) Ilpsmeie AB u CJI ckpemmuBatorcs. Kakoe pacmoyiokeHHE HMEIOT
npsmble AC u BJ[?

A) napamnensHbie; b) nepnenaukynspueie; B)  ckpemmBatorcs; )
MIEPECEKAIOTCS.

3. (1 6amn) Ilmockoctn o um B umeroT 1 oOuryro Touky. KakoBo wux
B3aMMHOE PaCIOJI0KeHUE?

A) mapamnensHbl; b) mnepecekatorcss mo mpsmoi; B) coBmapator; I)
CKPEIIUBAIOTCS.

4, (1 6amn) Ecnau nipsimasi, mpoBeJieHHAsI HA TIOCKOCTH Y€pe3 OCHOBAHUE
HAKJIOHHOW, MTEPIICHIUKYJISIpPHA €€ MPOEKIUHU, TO OHA...

A) TIepmeHIUKYJIsSIpHA W camMoil HakJIoHHOW; b) mapamnensHa u camoi
HAKJIOHHOW; B) ckpemuBaercs ¢ HakJIOHHOM; [') mepneHANKYJISpHa OCHOBAHUIO
HaKJIOHHOM.

IIpu 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
ecim AA=6,8cm, BB1=7,4cMm.

6. (2 6amna) IIpsmbie AC, AB u AJl monapHO NEpHEHAUKYJISIPHBI.
Haitaure otpesok C/, ecnu AB=5 cm, BC=13 cm, A/[=9 cm.

7. (2 6ama) M3 TOUKM K MIIOCKOCTH MPOBEICHBI IBE HAKJIOHHBIE. HalianTe
JUTUHBI 00IIeTr0 NepHeHAUKYIsApa, €CJIU MPOCKIUMU HAKJIOHHBIX OTHOCATCS Kak 2:3 u
JUTMHBI HAKJIOHHBIX paBHBI 23 ¢cM 1 33 cM.

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

JJonmoJiHuTEIBbHAS YACTh

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8AHUE peuleHUs] U
NOJIyYeHHbIU Omeem.

9. (3 6ayna) Pa3oute nuBeTHUK Kpyriaoit popmel (R=2 M) Ha yacTu paznuyHOI
riomaau. PaccunTaTh KOJTUYECTBO CaXKEHIIEB IIBETOB JIJISI KAXOTO CEKTOPA.
Odopmuts cxemy 11BeTHuka. 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 KoopauHATHI M BEKTOPHI

Obpazosamenvhole pe3yibmamsl, NOOJexcauue nposepke (emMeHnol).
P61, P69, AP6 11, AP 6 12, AP 6 13. APy 1, APy 14, AP y 15, IP y 16, /IP
y 17, 1Py 19. OK 01, OK 02, OK 03, OK 05.

Teoperuyeckue BONpPOCHI:

N3 yero cocToUT NpsIMOYTOJIbHASA CUCTEMa KOOPIUHAT B POCTPAHCTBE?
Ecnu Touka J1eXuT B INIOCKOCTH XY, Kakast KOOpJIMHaTa y Hee HyJeBast?
[TpuBenuTe mpuMep KOOPAUHAT TOYKU A, KOTOpas JEKUT Ha OCH Z.
PackpoiiTe mOHATHE «BEKTOPY.

Kaxk HaiiTh KOOpAMHATHI BEKTOpA?

[lepeuncnure U packpoiTe mpaBuia CI0KEHUsSI BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU ?

Kakue BeKTOpbI Ha3bIBAIOTCS MEPIEHIUKYISIPHBIMU?

© ooNOo Ok WDNRE

Yemy paBHO CKaJIIpPHOE MTPOU3BEACHUE BEKTOPOB?
. Kak HailTu BEKTOpHOE NMPOU3BEJECHNE BEKTOPOB?

=
N )

. UeMy paBeH yroJ MeX1y BEKTOpaMH?

[HEN
N

. [IpuBeauTe npumep MaTpuubl 2x2.

[EEN
w

. IIpuBenuTe mpuMep MaTpuiibl 3x3.

KountpoabHasi padbora O06s13aTesibHASA YACTH
Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHulll OMeem U3 4emvlpex
NPeOlONCEHHDIX.
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1.(1 6amn) Hauwer 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 6amn) Kakue u3 Bekropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-
2) SIBISIOTCS €TUHUYHBIMU?
A)a;b)c; B)B; ') p.

3. (1 ©amn) Kakume wu3 BekrtopoB a(1,2,-3), ¢(3,6,-6), B(2,4,-6)
KoJutmHeapHbl? A) a, B; b) ¢, B; B) a, ¢; [') KoJlmuHeapHbIX BEKTOPOB HET.

4.(1 6amn) Hauel touku A(2,0,5), B(2,4,-2) C(-2,0,3). CepenuHoii Kakoro
oTpeska siBisiercst Touka M(0,3,4)?
A) AB; b) BC; B) AC; T') CB.

Ipu evinonnenuu 3a0anuii 5-8 3anuwume xo00 peuleHus U noJyYeHHbl OMmeem.

1. (2 Gamma) Hanwer Bektopsl a(-6,0,8), B(-3,2,-6). Haiingute ckamspHoe
MIPOU3BEJICHUE BEKTOPOB.

2. (2 Oamma) Ilpm kakux 3HAYCHHSAX 7 BEKTOPHl a (4,m,2),»(b2,n)
MEePIEHIUKYISIPHBI?, )

3. (2 6amma) Jlamsr BexTopsl a(-6/18), B(-3,2,-6). Haiinure kocuHyC yria
MEXIY BEKTOPAMH.

4, (2 6anna) Jokaxure, 4to 4eThipéxyroabHuk ABCJI sBisieTcss poMOoM,
ecim: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JdomosiHuTEIbHAS YACTh

Ipu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aHUe peueHUs U
NOJYYEHHbIU OmMEen.

9. (3 Oamna) Maker kiIymMObl TpeACTaBI€H Ha KOOPAMHATHOW IUIOCKOCTH.

Haiimute mmomans KiaymMObl (YETBIPEXYTOJIbHMKA), BEPUIMHBI KOTOPOTO HMMEIOT
koopauHathl (8;0), (10;8), (2;10), (0;2).

1of---

Omanonvt omeemos:
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Howmep 1 2 3 4 5 6 7 8 9
3aJaHusd
OtBet B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpUTOHOMeTPUN. Tpuronomerpnyeckue GyHKUMU
Obpaszosamenvhble pe3yibmamol, NOOAeHCawjue nposepre (dJ1eMeHmol).

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

Teopernueckue Bonpocekl 1.Yemy paBeH yroi B O1MH pajiuaH?

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

4.B KakuxX 4ETBEPTSAX TPUTOHOMETPUUYECKOTO Kpyra (PYHKIUS Y= COSX IMPUHUMAET
OTpHULATEIbHbIE 3HAUCHHUS ?

5.IIponomxure onpenenenue: « CHHYC OCTPOro yria - 3T0...».

6. [Iponoikure onpenenenue: «KocuHyc ocTporo yria - 3To...».

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

8.ChopMynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTBO.

9.Yemy paBHO npou3BeeHHe tgx*ctgx?

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

12.Yemy paBeH cos(2x)? Chopmynaupyite npaBuiIo BHIYUCICHHUS.

13.Ilepeuncnure TPUrOHOMETPUUYECKUE (PYHKIIUH, YKAKUTE UX TEPUOJIBI.

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

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

16.0mpenenure obnacts 3HaueHus QyHKIN y=3c0s(5x)?

17.Ilepeuncnure cnocoObl pelIeHUs] TPUTOHOMETPUYECKUX YPAaBHEHUI.
18.PackpoiiTe alirOpuT™M pElICHUS OJHOPOJAHBIX TPUTOHOMETPUUYECKUX YpPaBHEHUI
IIEPBOrO MOPsJIKA.

19.PackpoiiTe anroput™M peumieHuss OJHOPOAHBIX TPUTOHOMETPUYECKUX YPAaBHEHUH
BTOPOTO NOPSIAKA.

KonTposbnasi padora O0si3aTeibHAA 4aCTh
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ctp. 21 u3 46 KOITUA Ne

Bepcus noxymenra - 1 IlepBslit 3x3eMILIAD

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 u3 QpyHkumii ABISIOTCA YETHHIMU?

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

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

IIpu evinonnenuu 3a0anuii 5-8 3anuwume xo00 pewieHus u NOIY4eHHbIL OMEen.

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 6ata) Pemmre ypasaenue: sin? x - 4 sin x + 3 =0.

o N o

JlonosHuTEILHAS YACTh
Ilpu svinonnenuu 3a0anus 9 3anuwume x00, 000CHOBAHUE peLleHUs U NOTYYEHHBLLL
omeem.

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

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7 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 IlpousBoaHast pyHKIUM, ee NPUMEHEHHE

Obpaszosamenvhble pe3yibmamsl, HoOdaexcaujue nposepre (1emMeHmol):
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JIP61,/IP64,JIP66, P 6 14.

APy 1, AP ye6, APy 7, APy 8, APy 9, IP y 10, IP y 11, [IP y 18, IP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

Teoperuyeckue BONpPOCHI

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

[TpuBenute mpumep apupMeTHIECKONH IPOrPECCHH.

[IpuBenuTe npuMeEpP reOMETPUIECKON MPOrPECCUMN.

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

Packporite reoMeTpuYECKUd CMBICT TPOU3BOJHOM.

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

Packpoiite ¢pu3ndeckuii CMbICI MPOU3BOAHOM.

©ooNo R WM R

Hepe‘-II/ICJ'II/ITC IIpaBujia BBIYUCIICHHUA IIPOU3BOJHBIX.

=
o

. Uemy paBHa mpoU3BOAHAS CTENEHHOW (PYHKIIUU?

|
|

. UeMy paBHa ITPOU3BOIHASI IPOU3BEICHHUS ?

RN
N

. Uemy paBHa IPOU3BOIHASI YACTHOTO?

=
w

. Uemy paBHa IpOU3BOAHAS CIIOKHOU (PYHKITN?

[HEN
SN

. ChopmynupyiiTe mpu3Hak Bo3pacTaHus GyHKIIUU.

. ChopmynupyiiTe npu3Hak yObIBaHUS (HyHKIIUU.

. ChopmynupyiiTe mpu3HaK TOYKA MaKCUMyMa (PyHKITUH.
. ChopmynupyiiTe mpu3HaKk TOYKA MUHUMYMa (DYHKITHH.

N e
~N o Ol

18. CocTaBbTe aUrOpUTM pEIICHUS 337ad Ha HAXOXKJCHUS HAWOOJBIIETO H
HaWMEHBIIIEro 3HaUeHUs PYHKIIUKM Ha OTpe3Ke?

19. CocTtaBbTe aNropuT™M HCCIEIOBAHUSA M TMOCTpoeHUs Trpaduka (QyHKIUU C
TTOMOIIBIO TPOU3BOJHOM.

20. Kak HaiiTh BEpTUKAIBHYIO aCUMIITOTY Tpaduka GyHKITIN?

Kountpoabnas padora O6s13aTe/ibHAs YacTh

IIpu pewenuu 3adanuti 1-4 3anuwiume npasuIbHuIL OMEeEM U3 4emaoipex
NPEONONHCEHHDBIX.
1. (1 6amrn) Yemy paBHa npon3BogHas GYHKIUH y=C0S>X?
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C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIMIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 cTp. 23 u3 46 [epBbiii aK3eMILIAP KOITUA Ne

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

2. (1 6amn) ITo xakoit u3 GopMy1 BEIYUCIISIETCS TPOU3BOIHAS TTPOU3BEICHUS ?

A) (UV)' =U'V-V'U; b) (UV)' =U'V+V'U; B) (UV) =UV-V'U); I') (UV) = (UV-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 mnpousBonHoil ¢ynkuuu f(x),
onpeneneHHo Ha unrteppaine (-10; 8). Haiinure koiMuecTBO TOYEK MaKCHUMyMma
¢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 Oanna) MarepuanbHas TOYKa JBUKETCS MNPSAMOJIUMHEHHO IO 3aKOHY
X(t)= 3x*+ 6t> - 4t°+ 5t - 5

(THe X— paccTosIHME OTTOYKH OTCYETa B METpax, t— BpeMsl B CEKyHJIax,
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 xacareabHas K
HEMy B TOuke ¢ abcuuccoi Xo. Haitnure 3nadenue npousBogHor ¢ynkimu f(X) B
TOYKE Xo.
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Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus noxymenra - 1 cTp. 24 u3 46 IlepBslit 3x3eMILIAD KOITUA 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, 060CHOBAHUE peuleHUs U
NOJIYYeHHbIU Omeen.

7. (3 6amna) ®upme «CamoBo» BBIICISIOT YY4acTOK 3eMid Iutomanbio 100
M2, TIpeanararor 4eThIpe ydacTKa pasHbIX pasmMepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoii ywactrok omobputr mupektop ¢upmbsl «CamoBoay, YYHTHIBas, 4YTO
HE0OXO0IMMO OYyJEeT MOCTaBUTh 3a00p 10 NEpUMETPy?
Imanon omeemoas:

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).

APo6 1,/IP6 6, IP69, IP6 10, AP6 11, AP 6 12, /IP 6 14.
APy 1, APy 12, APy 13, APy 14, AP y 15, APy 16, IP y 18, JIP 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 YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuit rocynapcrseHnsii yausepeurer» (PI'bOY BO «Henl'Yy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIMIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 25 u3 46 [epBbiii aK3eMILIAP KOITUA Ne

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

N E

[Tponomxure onpeaenenue: «Kyo - 370...».

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

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

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

9. Kakas npu3ma Ha3bIBa€TCS MPSIMOI?

10.Kakas npu3ma Ha3bIBA€TCS MPABUIBHON?

11. PackpoiiTe MOHATHE «IIPAaBUIbHAS MUPAMUIA.

12.  Yro Takoe anmodema nmpaBUILHON TUPAMUIBI?

13. B dYem oTiauume MONHOW MOBEPXHOCTH TPHU3MBI OT TOJIHOW IMOBEPXHOCTH
paMu/ib1?

14.ChopmynupyiiTe TEOpeMy O BBIYUCICHUU OOKOBOW TOBEPXHOCTU MPSIMOU
MIPU3MBI.

15.ChopmynupyiiTe TeopeMy O BBIYHMCICHHUU OOKOBOM MOBEPXHOCTU MPABUIBLHOMN
MAPAMHU/IBI.

16.HazoBute mpenMersl U3 Baliei NpodeccHoHambHON IesATeIbHOCTH, KOTOpHIC
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. Kakume MHOTOrpaHHUKHM  Ha3blBalOTCA  npaBwibHbIMH?  Ilepeunciure
MpaBUJIbHbIE MHOTOTPAHHUKH.

18. IIpomomxute onpenenenue: « {umuuap - 310...».

19. TIlponomxure onpenenenue: «Konyc - 3to...».

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

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

22. Yto ABNsAETCS BHICOTOM yCEUEHHOTO KOHYyca?

23.Yto sBAsSETCSA OCEBBIM CEUEHHEM LIMJIMHPA, KOHYCa, YCEYEHHOT 0 KOHYca, mapa?
24. llepeuncnuTe eIWHUIIBI U3MEPEHUS TUIOMIAIH, 00bEMA.

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

26. UYemy paBHO OTHOIIIEHHUE 00HEMOB MOJOOHBIX (PUTYP B MPOCTPAHCTBE?
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Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 cTp. 26 u3 46 [epBbiii aK3eMILIAP KOITHA Ne

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

KonTpoabnas pabora Obsi3aTesibHas 4acTh

Ilpu pewenuu 3a0anui 1-4 3anuwume npasuibHblil OMEem U3 Yemuipex

NPeOIOHCEHHDIX.

1. (1 Oamn) B kakux eawHUIAX W3MEPSAETCS IUIOMATbh IOBEPXHOCTH
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 6aym) 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) nupamuaa; I') yceuennas nupamua.

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

d. (2 Gamna) Pebpo ocHOBaHUS TMPaBUIBHON TPEYrOJbHON MHpaMHUIbI 3 M,
anogema 6m. Haiinure miomaas 60KOBOM MOBEPXHOCTH MTUPAMUIBI.

6. (2 6amna) uaronans kyba paBHa “588. HallguTE €ro 00HEM.

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

Oonpuieit croponsl. Haliante 00beM, mioniaan OOKOBOW M MOJHOW MOBEPXHOCTEM
MOJTyYEHHOTO TeJa.

8. (2 6ayma) Ber4ucianTh MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIOIIEro hopmy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ucio, 1eJI€HHOE Ha .

I[OHO.HHI/ITG.]'[])Haﬂ 4acTb

Ilpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060cHO8aHUe peuleHUsl U NOJLYYEeHHbLLL
omeem.
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Muno6prayku Poccun

DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE
00pa3oBaTelIbHOE YUPEKICHNE BBICIIETO 00pa3oBaHus

«YensbuHckuit rocynapctennblit yuusepcurer» (PI'BOY BO «Uenl'V»)

Komnemx Yenl 'V

DOoHJI OLICHOYHBIX CPEACTB AUCIUTUINHBI

CO00.01.01 Marematuka

CrnenmansHocTh 25.02.08 DxcmyaTanus OecIMIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus noxymenra - 1

cTp. 27 u3 46

IlepBslit 3x3eMILIAD

KOITUA Ne

9.3 6amna) Co3garb MoAelb KIymMObl, uMeronieil (Gpopmy KOMOMHHUPOBAHHOIO
F€OMETPUYECKOTO TeJIa, BBIMOJHUTH HEOOXOAMMBIE pacueThl (IJIOIIAdb, OOBEM,

KOJIMYCCTBO N BUBI

Ca)KEHIICB).

[Ipenmnonaraemeie Moaenu KITyMO:

Omanonvl omeemos:

Howmep 3ananus 1 |2 4 5) 6 7

OTBeT B |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, APy 11, APy 18, 1P 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: «KpuBonuHeHas Tpaneuus - 3TO...».

Chopmymupyiite popmyny Hetotona-Jleitbuamna.

B uem 3akirouaeTcs oOmIMi BUJT BCEX MEPBOOOPa3HBIX ?

HCpC‘-II/ICJII/ITe ITpaBuJia BIYUCIICHUS HHTCTPAJIOB.
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Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 cTp. 28 u3 46 [epBbiii aK3eMILIAP KOITHA Ne

KonTposbHasi pabora O0si3aTeibHAs 4aCTh

Ipu pewenuu 3a0anuii 1-4 3anuwume npasuibHullL OMeem U3 4emvlpex
NpPeOsIONCEHHDIX.

1. (1 6amn) nsa 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; 1N
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) mms gynkuum 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 nHaumenbiiee 3HaUeHHE (QYHKIINH
f(x) na otpeske [2; 9,5].

3 | / \ :_.__‘t
0 ; L/ AU
N 7N \/
AV, I
8. (2 6ama) Ha pucynke u3obpaxkeH rpaduk HeKOTopoit pyHkimu y=f(x).

[Tonb3ysich PHCYHKOM, BBIYHCIIUTE ONpeaecHHbINA uaTerpain f(X)dx.
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Muno6prayku Poccun

DdegnepanbHOE rocy1apCTBEHHOE OI0KETHOE

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

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIMIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 cTp. 29 u3 46 [epBbiii aK3eMILIAP KOITUA 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
YEPTEXK.

Omanonvl omeemos:

Howmep 1 2 3 4 5 0 7 8 9
3aJaHU
OTtBeT r A b T na x3-x%+4 -3 12 3

3.7 Crenenn u kopHu. CrenenHas pyHKuus

Obpazosamenvuvie pe3yaibmamul, N0OaENCAUUE NPOBEPKE (INEMEHMbL):

Apoe 1, Apo2, AP63, P65, AP66, P06 14. 1Py 1, APy 5, APy 6, APy 7,
APy 8, APy 18, IPy 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teoperuuyeckue 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 cBOMCTBA KOPHA HATypajbHOU cTeneHu. [IpuBeaure mpumMepsl
d. Ha d4ro Heobxogmmo oOpaTUTh BHHUMAaHHME TP PEUICHUU
VPPaLMOHAIBHOIO YPABHEHUS YETHOM CTEIIEHU?

6. Uemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuliaresbHoro uucna? [lpuBenure
puUMep.

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

[TIpuseaute nmpumep.
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Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 30 u3 46 [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 ABYMSI HATypadbHBIMHU YHCIIAMH HAXOIUTCS YHCIIO
V192

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

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

A) b) B) I

3. (1 6ann) Pacnonoxkure B mopsigke 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 HAOMOJAaeMOW 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 YpaBHEHHIL: y=VX, y=X.

Omanonvl omeemos:
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DenepanbHOE TOCYIapCTBEHHOE OI0KETHOE
00pa3oBaTelIbHOE YUPEKICHNE BBICIIETO 00pa3oBaHus
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Komnemx Yenl 'V

DOoHJI OLICHOYHBIX CPEACTB AUCIUTUINHBI

CO00.01.01 Marematuka

CrnenmansHocTh 25.02.08 DxcmyaTanus OecIMIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 31 u3 46 [epBbiii aK3eMILIAP KOITUA 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 MOKA3aTEeIbHON (DYHKIIUH.

3. [Tepeuricnure criocoObI penieHus TOKa3aTeIbHBIX YPaBHEHU.

4. ChopmynmupyiiTe  TpaBWUJIO  pPEMIEHUS  MPOCTEHIMX  MOKa3aTeIbHBIX
HEPaBEHCTB.

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

6. [IpuBenute mnpuMep (GYHKUMOHAIBHOM  3aBUCUMOCTH  IOKa3aTEIbHOU

GyHKUIMU U3 peaTbHOM KU3HMU.

Kontpoabnasi padora O06s13aTe/ibHASA YACTH

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

NPeOIOHCEHHDIX.

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

onpeaeneHus?

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

2. (1 6amn) Ha pucynke m3oOpaxén rpaduk ¢ynkuuu Buna f(x)=a*. Haiigure

sHaueHue f(2).
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f(2).

L]
-

f(x)=a*

=1 |

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

3. (1 6amn) Oynknusa 3amana dpopmydoit: f(x)= (0,5)*. Uemy paBuo f(-2)? A) V4;
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) Haliqure KopeHb ypaBHEHHUs 3¥2-5*3=12

6. (2 6anna) CKOJIBKO LIENBIX PELICHHI UMEET HepaBeHCTBO 1 <7¥1<49?
7. (2 6awta) Haiimure Touky MakcuMyMma 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 Ha4aJIbHOrO0 MOMeHTa, T - mepuox noiaypacrnana. B HayanbHbI MOMEHT BPEMEHHU
Macca uzortona 184 mr. Ilepuon ero nomypacnana cocrasiser 7 muH. Haligure,

4yepe3 CKOJIbKO MHUHYT Macca u30Tomna OyeT paBHa 23Mr.

JlonoTHUTEIbHAS YACTh
Ipu evinonnenuu 3adanus 9 3anuwume x00, 000CHOBaHUE PeUeHUs U NOTIYYEeHHbILLL
omeenmn.

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 pe3yibmamsl, Nooelcawue nposepke (nemennmol).

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.
Teoperuyeckue BONpPOCHI

1. Chopmynupyiite onpenenenue gorapupmMudeckoin GyHKINU.

2. [lepeuncnure cBoiicTBa MOorapuPmMuUUecKon QyHKIUH.

3. [Iponomxure onpenenenue: «Jlorapudm - 3to...».

4.  Yemy paBeH snorapupm npousBeneHus?

5. UYemy paBeH jgorapudm gacTHOTO?

6.  IlpuBenure mnpumepsl JorapupMUUEcKOd coupaiud B MNPUPOJE U B
OKpY>KaIoIlleM MUpE.

7. Ha 4ro crout oOpaTuTh BHHMAaHUE NPU PEIICHUU JOTapUYMUUYECKUX 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 mnpumep GYHKIUOHATHHOW 3aBUCUMOCTH JIOTapU(DMHUUECKON
(GYHKIIMU U3 pealbHON KU3HU.

KonTpoJubHasi padora O0si3aTeibHAs 4aCTh

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

1. (1 6amr) Kakas u3 ¢pyHKIM Bo3pacTaeT Ha Bcel 00acTu 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) Pacnonoxute 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 loga(X-5)=2 A) 11; b)-11; B)-3; I') 3.

© OIre0Y BO «Uenl'Y»




Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 34 u3 46 [epBbiii aK3eMILIAP KOITHA Ne

IIpu évinonnenuu 3a0anuii 5-8 3anuwume x00 peuieHus U NoJIy4eHHbll 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 GpyHkiun 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)), TE
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, 0O0CHOBAHUE PEULeHUsL U NOTYYEeHHbII
omeem.

9.(3 6amna) Pemmre 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. [Iponomxkute onpenenenne: «O0bEAMNHEHHE MHOXKECTB - 3TO...».
3. [Iponomkute onpenenenue: «llepeceuenne MHOXKECTB - 3TO. .. ».
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4. IIponomxure onpenenenne: «Pa3HOCTb MHOXKECTB - 3TO...».

5. N3o0pa3zute o0beIMHEHNE TBYX MHOXKECTB Ha Kpyrax Diuepa.

6. N3006pa3ute nepeceueHne Tpex MHOKECTB Ha Kpyrax Jijepa.

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

8. Kak HaiiTu crenenp BepinHbl rpaga?

Q. HazoBute oTiMunTeIbHBIE YEPTHI IOJHOTO M HETIOTHOTO rpadoB.

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) nonnsiil; 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 BepIIMHbBI B:

A

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 w3 Hux yBuekatorca pyrdonom, a 10 — OackerOomom. M Tonbko aBOE
YBIIEKAIOTCS M TEM U IPYTUM BUJOM criopta. CKoybKo apy3eit y Tonn?

7. (2 G6amna) Ha pucyHke — cxema JIOpOr, CBSI3BIBAIOIIUX TOPOJCKHE
napku A, b, B, I', /I, E. Ilo kaxnoii gopore MOKHO JBUTaTbCsl TOJIBKO B OJTHOM
HaIlpaBJICHUH, YKa3aHHOM CTpenkoil. CKOJIBKO CYIIECTBYET Pa3JIMUHBIX IyTEH 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 evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8AHUE peUleHUs U
NOJIyYeHHbIU Omeem.

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

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, NOOeXcawue nposepke (Inemenmol):

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 BEPOSTHOCTEH.

7. Kak HaiiTu cpenHee apupMeTHIECKOE YUCIOBOTO psiaa?

8. Kak nHaliTu Mmeauany 4ucCiIOBOTO psaa?

9. Kak Beruucnsiercst pasmax 4ucioBoro psjaa?

10. Hns wyero HyXHbl aAuarpammsbl, rpaduku? Ilepeuncnure BHIIbI
IUarpamm.

11. TIlpuBegute mpuUMEpbl TMPOSBICHUA 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX SIBIICHUSIX.

12. TlpuBegute TmpuUMEpHl TMPOSBICHUS 3aKOHA OOJBIIMX YHCENT B
OOI1IEeCTBEHHBIX SIBJICHUSX.

13. Uro u3ydaer craructuka?

14.  IIpomomxkure onpenenenue: «Coueranue - 3T0...».

15. IIponomxkute onpenenenue: «Pazmenienue - 31o...».

16. IIpomomxkure onpenenenue: «llepectaHOBKH - 3TO...».

© OIre0Y BO «Uenl'Y»




Muno6prayku Poccun

DegepanbHOE rocy1apCTBEHHOE OI0KETHOE

@y o0pa3oBaTeNnbHOE YUPEkKICHUE BHICIIIETO 00pa30BaHUs
«YensOunckuii rocynapcrsennsii yausepeurer» (PI'bOY BO «Uenl'Vy)
Komnemx Yenl'V

@DoH/{ OLICHOYHBIX CPEJICTB AUCLUILIHHBI
C0OO0.01.01 Marematuka
CrnenmansHocTh 25.02.08 DxcmyaTanus OecIUIOTHRIX aBHAIMOHHBIX CHCTEM

Bepcus nokymenra - 1 ctp. 38 u3 46 [epBbiii aK3eMILIAP KOITHA Ne

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

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

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

1. (1 6amn) KomOunaTopuka - 3TO pasziesl MaTeMaTUKH, OTBEYAIOIUM Ha
BOIPOCHI CKOJIBKUMHU CITIOCOOAMU MOXHO BBIOpATh 2JIEMEHTHI ...

A) 3a7aHHOTO KOHEYHOrO0 MHOXecCTBa; b) OeckoHeyHoro MHoxecTBa; B)
J1000T0 MHOXKECTBA; [') MppanmoHaNbHBIX YHUCET.

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

A) nepecraHoBkamu; b) coueranusmu; B) pazmemenusimu; )

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

A)A™=npnm-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) pa3Ouenue
€IUHUI] COBOKYIHOCTHM Ha TPYIIbI O MNpuU3HaKy; B) o0000mieHne eIuHUYHBIX
dakToB; I') 06001IeHIE € AMHUYHBIX PU3HAKOB.

Ilpu evinonnenuu 3a0anuti 5-8 3anuuiume xo00 peuleHus u noay4eHHblU
omeem.

S. (2 6amna) B cpeanem u3 2000 camoBbIX HAcOCOB, MOCTYIHUBIIMX B
npomgaxy, 6 mnoarekarT. Haligure BepOATHOCTH TOrO, YTO OJWH CIIYy4YailHO
BBIOPAHHBIN JJ11 KOHTPOJIA HACOC HE MOJATEKAET?
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6. (2 6anna) CpaBHUTH BCXOKECTh CEMSH JTIOOBIX TPEX BUIOB OJTHOJIETHUX
IBETOB 3a mnocieanue 3 roga. CocTaBUTh IHArpaMMy IO HAWJCHHBIM JaHHBIM.
Cnenatb BBIBOJIBI.

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

8. (2 6amnma) CkompKMMHU cioco0aMy MOKHO MOCaAuTh 4 KyCTapHUKA B
OJIUH psin?

JlomoJIHMTEIbHAA YACTh

Ipu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHOBAHUE peuleHUs U
NOJIYYEeHHbIU OmBen.

9. (3 6amna) UtoObl MOCTyNUTh B WMHCTUTYT Ha CIEUUATBHOCTH «Mactep
CaJI0BO- TAPKOBOTO M JIAHAMA(THOTO CTPOUTEITLCTBA», AOUTYPUEHT JOJDKCH
HaOpate Ha EI'D He Menee 70 OamioB MO KaXAOMy U3 TpEX MNPEeIMETOB—
MaTeMaTuKa, PYCCKMH SA3BIK M HWHOCTPAHHBIA A3bIK. YTOOBI NOCTYNUTH Ha
cnenuanbHocTh «KoMmmepuus», Hy:)kHO HaOpath He MeHee 70 0ayioB MO KaKIOMY
U3 TpEX MPEIMETOB — MaTEeMaTUKa, PYCCKUH S3bIK M 00IIECTBO3HAHUE.

BepostHocTh TOro, 4ro abuTypueHT 3. moiayuyuT He MeHee 70 OamioB Mo
MaremaTuke, paBHa 0,6, mo pycckomy si3blky — 0,8, 10 HHOCTPAHHOMY SI3BIKY —
0,7 ¥ o 00IIECTBO3HAHUIO

Haiinute BEpOsITHOCTH TOTO, YTO 3. CMOXET MOCTYIUTh XOTSI Obl HA OJIHY U3
JIBYX YIOMSIHYTBIX CIIEIIMAIbHOCTEH.

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 pe3yibmamol, NoOaexcaujue nposepre (dJ1emMeHmovl).

Apo2, P63, Ao 14. [Py 1, APy S5, APy o, APy 7, APy &, APy 11, AP 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?

UTto Ha3bIBaE€TCSI HEPABEHCTBOM?

YTO 3HAYUT PEIINTh HEPABEHCTBO?

B uem 3akirouaercst «MeToJ UHTEPBAJIOB» ?

Uto Ha3bIBaeTCS PEUICHUE CUCTEMBI YPABHEHUN?

YTO 3HAYUT PEIINTh CUCTEMY YPABHEHUIA?

[Ipu pelnieHnn Kakux ypaBHEHUN U HEPABEHCTB, CIEAyeT OOpaTUTh BHUMAaHUE

Ha 00JIaCTh JOMYCTUMBIX 3HAUCHUI?

10.
11.

[lepeuncnure ciocoObI peleHus: ypaBHEHHIA.
[Tepeuncnure ciOCOOBI pEIICHUSI CUCTEM YPaBHCHHIM.

Kontpoabhasi padora O6s13aTe/ibHAs YacTh

Ipu pewenuu 3a0anuii 1-4 3anuwume npasuibHbllL OMEem U3 4emulpex

NPeOSIONCEHHBIX !

1.
2.
3.

(1 6amn) Kakoe u3 gucen sBisieTcst KopHeM ypaBHeHHs logo(X+]) = 1
(1 6amn) Kakue u3 ypaBHeHUI UMEIOT O0JI€€ OJJTHOTO KOPHS?
(1 6amm) Onpenenute Bua ypaBHeHus 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, 060CHOBAHUE peuleHUs U NOJIYYUEHHbIU

omeem.
9. (3 6amna) Pemmre ypaBHeHne 2sin?X - V3cos(m/2 —x)=0

Omanonvl omeemos:
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Howmep 1 2 3 14| 5 6 7 8 9
3alaHus

OtBeT B |A,B|B |A|[15](10;2) | (-;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 (Inemenmol):

JAPo61,1P63,/1P64,/1P65,1P66, 1P69, AP6 11, IP6 12, IP 6 14. IP y 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
cepearHa 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 mapamnensHbie. Kakoe pacronokeHue UMErT
npsambie AC u BJ1?

A) napannensnsie; b) nepnenaukysapusie; B) ckpemuBarotes ') mepecekarorcs.

3. (1 6amn) Haiinute KOpeHb ypaBHEHHS: cos Tx/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 CBO€ HauOOJIbIllee 3HAUeHUE Ha OTPE3KE

YA

y=f(x

=Y

al 1

[-4;-2] ?

A)0,5;Bb)-4;B)-5;T) 1.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuleHus U NoJLY4YeHHblL OMeem.

5. (2 6amna) BepxHue KOHIIBI ABYX BEPTUKAJIBLHO CTOSIIIMX CTOJ0OB, yAAIEHHBIX Ha
pacctosiHe 4 M, coequHEHbl TepekiaaauHoi. Breicota onmnoro cronba 10 M, a
npyroro 7 m. Haninure nivHy nepeksiaanHbl.

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 TAIIUT caHu C cuioi 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 MPSAMOIMHEHHO 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

Ipu 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 arTrecralnnumn (3K33M€H)

Ha BbImosiHEHHME MUCHMEHHOM AK3aMEHAIMOHHON palboThl MO MaTeMaTHUKE
naetcs 4 actpoHoMHuueckux yaca (240 MUHYT).

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

OOs3aTrenpHas 4acTh COJACPXKUT 3aJaHUS MHUHHUMAJIBHOTO 0053aTeIbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS YaCcTh - 00JIee CIOKHBIC 3aJaHMsI.

[Tpu BEIMOTHEHNUHN 3aJ]aHUH 00513aTETLHON YacTH TPeOyeTCs MPEACTaBUTh X011
pelieHrs W yKaszaTh MOJYyYEHHBI OTBET. 3a MPaBWIHHOE BBIMOJHEHHUE JHOOOT0
3alaHusl U3 00s3aTeNIbHOM YacTu oOywaromuiics mosiydaere oaud Oami. [lpu
BBITIOJIHEHUHU 3a/IaHUs U3 JOTOTHUTEIbHON YacTH HEO0OXO0IMMO MOJIPOOHO OMHCATh
XOJl pelIeHusl U JaTh OTBET. [IpaBUIbHOE BBINOJHEHHUE 3aJaHUM JIOMIOJTHUTEIBHON
JacTH oIleHHBaeTcs 3 O6amaMu uin 1-2 0ajmiaMu 3a YaCTUYHOE pellieHUe.

bainel, nosry4eHHbIE 3a BCE BBIIIOJIHEHHBIE 33JaHUs, CYMMUPYIOTCSI.

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» (OTIAMYHO) 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 MWJUIMMETpax. sl HarIsiAHOCTU >KUpPHBIE TOYKH Ha
PUCYHKE cOeIuHEHbI 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 cHu3wiu 1o 15200 py6neit. Ha ckoiibko mpolieHTOB
ObLIa CHM)KEHA 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) L{BeTHUK, 0OpPMIICHHBIN MO WHIWBHUAYaILHOMY 3aKa3y, UMEET
dbopmy nunuuapa. Beicota nserHuka 35 cM, quamerp ocHoBanust 20 cM. CKOJIBKO
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3CMJIN HGO6XOI[I/IMO IIPpHUBCCTH, YTOOBI IOBCTHHUK OBIJI 3aII0JIHEH ITOJIHOCTRIO. B oTBeT

3aMUIINATE YUCIIO, IeTIEHHOE Ha TT.
11.(1 6amn) Haiiqure momanb GUrypsl, H300pakeHHON Ha PUCYHKE

Z\ﬁ

|
\
\

] .

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 TwiONMaabp 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, TPUHAJIEKAIIUX IPOMEKYTKY [0; T].

15. Haiigute 00beM MHOrOrpaHHUKA, M300paKEHHOrO0 Ha PHUCYHKE (Bce
JBYT'PAHHBIC 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 CaXeHIIEB OO0JIbIIIe BTOPOTO?

OmanoHvl 0meemos:

Homep |1|2]3|4 51678 |9]10 1112|1314 15|16
3aJJaHus
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OrBer |2(3]5|025|6|71|{10|7|35000|15|{11{9 |5 |6 |13
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