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@DOHJT OLIEHOYHBIX CpEeICTB pa3paboTaH Ha OCHOBe (eaepaibHOro
roCyAapCTBEHHOTO 00pa30BaTelbHOTO CTaHAapTa CpeaHero oOlero odpa3oBaHMs,
yTBepkaeHHoro Ilpukazom Munnpocsemenuss Poccunm or 12.08.2022 N 732 u
OpUMEPHON MporpaMMbl MO JAaHHOW 0O0Ie00pa3oBaTeIbHOW  AUCIUIUIMHE,
paccMOTpeHHON W omoOpeHHON Ha 3acemanuu llemaroruueckoro coera OI'BOY
JI1O UPIIO (ITpotokon Ne 13 ot 29.09.2022 1)

®oH/1 OLICHOYHBIX CPEJICTB paCCMOTPEH U 0J100peH [lenarornueckum coBeToM
Komnemxa YenstOMHCKOTO rocynapcTBEHHOTO yHHUBeEpcuTeTa (mpotokona Ne 5 ot 29
despans 2024 1.).
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1. Pe3yabTaTsl 00yyenus, perjiamedTuposanasie ®I'OC COO
¢ yuetrom ®I'OC CIIO

JAucnumiinHapHbie (MpeIMeTHbIE) pe3yJibTAThI OTPAKAIOT:

- Brmagenme MeromamMu JOKa3aTeNbCTB, aJITOPUTMaMU pEIICHUS 3ajad;
yMeHHEe (OpPMYJIHUPOBATh OMNPEACICHUS, aKCHOMBI M TEOPEMBI, MPUMEHATH HX,
IIPOBOJUTH JIOKAa3aTCIIbHBIC PACCYKICHHUS B X0JIC PEIICHHMS 3a71a4,

- YMeHue oIepupoBaTh IMOHATHUSIMH: CTEICHb YHCIA, JIOTapudM 4YHCIa;
YMCHHME BBIMOJHATh BBIUMCICHUE 3HAYCHUW W TPEOoOpa3OBaHMS BBIPAXKCHUN CO
CTCTICHSAMU U JiorapudmamMu, Ipeodpa3oBaHus APOOHO-PAITMOHATBHBIX BhIPAKEHUI;

- YMeHue omnepupoBaTh TNOHATHAMU: palMOHAJIbHBIE, HppaIOHATILHBIE,
nokasareJbHble, CTENIEHHBIE, Jorapu(MUIecKue, TPUTOHOMETPUYECKUE YpaBHEHUS
U HEPaBEHCTBA, UX CUCTEMBI,

- YMeHue omnepupoBaTh MOHATUSAMH: (PYHKIHUSA, HENpepbIiBHAS (YHKIIHS,
NPOM3BOJIHASA, TIEPBOOOpa3Hasi, OMpPEACNICHHBIM WHTETpald; yMEHHUE HaXOJUTh
IPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIMI, WMCIOIb3Yysd CIPABOYHBIE MAaTEpPHUAIbI;
UCCJIEIOBAaTh B MPOCTEHUIIUX chydasXx (YHKIMA HA MOHOTOHHOCTb, HAXOIUTh
HanOOJIBbIIINE M HAUMEHBIITNE 3HAYCHUS (PYHKITU; CTPOUTH rpadKi MHOTOYJICHOB C
UCIIOJIb30BaHUEM amrmapara MaTeMaTHYeCKOTro aHalIn3a; MPUMEHSITh MPOU3BOIHYIO
MpYU PEIICHUH 3a]lay Ha JBIKCHHE; PElIaTh MPAKTUKO- OPUEHTUPOBAHHBIC 33/1a4u
HAa HaWOOJBIIME W HAWMEHBIIWE 3HAYCHMs, HA HAXOXKICHUE MYTH, CKOPOCTU H
YCKOPEHHS,;

- YMeHue  omepupoBaTh  TOHATHSAMHU:  pallMOHaNbHAas  (PYHKIIHS,
nmokaszarenbHas (yHKOWs, creneHHas (yHKOus, JjgorapudMmudeckas (QyHKIHS,
TpUroHOMeTprudeckne (GpyHKIuH, oOpaTHble (YHKIIUU; YMEHHE CTPOUTH TpaduKu
M3Y4YeHHBIX (YHKIHA, WCMOIb30BaTh TrpadUKu TMPU HW3YYECHUU TMPOIECCOB W
3aBUCUMOCTEH, MPHU PEIICHUH 3a7a4 U3 APYTUX YYCOHBIX MPEIMETOB W 3aaad U3
peaNbHOMN KU3HM; BhIpakaTh (OPMYyJIaMH 3aBUCUMOCTH MEXIYy BETNINHAMU;

- YMeHue pemiatb TEKCTOBBIC 3aJadd Pa3HBIX TUIOB (B TOM YHCIIC Ha
MPOIICHTHI, JTIOJIM W YacTH, HAa JBIKEHUE, padOTy, CTOMMOCTh TOBApOB M YCIYT,
HaJorH, 3a7a4u U3 00JIaCTU yNpaBJEHUS JIMYHBIMU U CeMEHHBIMU (UHAHCAMMU);
COCTaBIIATh BHIPAKCHUS, YPABHCHHS, HEPABEHCTBA M WX CHUCTEMBI IO YCIOBHIO
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3a/1a4uM, KCCJIENOBATh TMOJYYEHHOE pEIICHWEe U OLEHHBATh MPaBAONOJ00HOCTh
pe3yJIbTaTOB;

- YMeHue onepupoBath MOHATHSIMU: CpefHee apudmeTnyeckoe, MeIuaHa,
HauOoJibllice W HaWMEHbIEe 3HAYEHUs, pa3MaX, JUCIEpPCUsl, CTaHIAPTHOE
OTKJIOHEHHUE YUCJIOBOTO HA00Pa;

- YMeHue u3BJIeKaTh, HHTEPIPETUPOBATh UH(POpPMAIIHIO, IPEICTABICHHYIO B
TabnuIax, Ha JAuarpammax, rpadukax, OTpaKalollyl0 CBOMCTBA pealbHbIX
MPOIIECCOB M SBJICHUH; TPEACTABIATh WH(POpMAIMIO C TMOMOIIBI TaOIUIl U
JMarpaMM; HMCCJIEI0BAaTh CTAaTUCTUUYECKUE JIaHHBIE, B TOM YHCJIE C NMPUMEHECHHEM
rpauYECKrX METOIOB U JICKTPOHHBIX CPEJICTB;

- YMEHHE ONepUpoBaTh IOHATHUIMH: CIYYAUHBIA ONBIT U CIy4alHOE
cOOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHS;

- YMeHHE BBIUHUCIATH BEPOATHOCTh C HCIOJIb30BaHUEM TpapUUIECKUX
METOJOB; TIPUMEHATh (OPMYJIBI CJIOXKEHUS W YMHOXEHHUS BEPOSATHOCTEH,
KOMOUHATOpHBIE (aKThl U (HOPMYJIBI TIPU PEIICHUH 3aJ]1a4; OIICHUBATh BEPOSATHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CITyYailHBIMHU BETUUNHAMH,

- YMeHue MNpUBOJIUTH NPHMEPHI NPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IIPUPOIHBIX M OOIECTBECHHBIX SIBICHUSX;

- YMEHHE OIEpHUpPOBATH IMOHATHSAMM: TOYKA, IMpsAMas, IUIOCKOCT,
MIPOCTPAHCTBO, ABYTPAHHBIM YIOJI, CKPEIIMBAIOIIMECS MPSIMbIC, NapajieIbHOCTh U
NEePHEHAUKYJISIPHOCTh MPSMBIX U TIJIOCKOCTEH, YTOJl MEXIY MPSIMBIMHU, YTOJI MEXKIY
NpSIMOM M TUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OTTOYKH [10
IUIOCKOCTH, PACCTOSHUE MEXAY MPSIMBIMHA, PACCTOSSHUE MEKAY IUIOCKOCTAMU;
YMEHHE WCIOJIb30BaTh IPH PEIICHUH 3ajad HW3y4YeHHBIE (AKThI U TEOPEMBI
IJIAHUMETPHH, YMEHHUE OIICHUBATH pa3Mephbl 00bEKTOB OKPYKAIOIIECT0 MUPA;

- YMeHue ONEpUPOBATH MMOHSITUSIMM MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, apajuielIeIuIie 1, Mpru3Ma, upaMuia, Gurypa u moBepXHOCTh
BpalieHus, MWINHIP, KOHYC, map, chepa, cedeHus (Gurypsl BpameHus, TUIOCKOCTh,
Kacaromascs cdepbl, WIMHAPA, KOHYCa, IUIOMIAJh TOBEPXHOCTH ITHPAMHMIBI,
MPU3MbI, KOHYyCa, LWIMHIApA, MIOWanas cdepbl, o0beM KyOa, MPSIMOYTOJIbHOIO
napajuiesienunea, NUPaMHUAbI, NPHU3MbI, LIWIMHIApPA, KOHyca, IlIapa; YMEHHE
n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTH BpAILCHUS, UX CEUCHHS OT PYKH, C
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IIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB HW DJJEKTPOHHBIX CPEACTB; YMEHHUE
pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH NPABUJIBHBIE
MHOTOTPaHHUKH;

- YMeHue onepupoBaTh MOHATUSMU: JBUKEHHUE B MPOCTPAHCTBE, MOAOOHBIE
(Gurypsl B MpOCTPAHCTBE; MCMIOJIb30BATh OTHOIICHHE IUIONIAJe MOBEPXHOCTEH U
00BEeMOB MOI00HBIX (DUTYP TIPU PELICHUU 3a]1aY;

- YMeHue BBIUUCIATH T€OMETPUUECKUE BEJMYMHBI (UIMHA, YroJ, MIOLab,
00BbeM, TIOMIAb TOBEPXHOCTH ), UCIIOJIB3YSI U3yUeHHbIE ()OPMYIIBI U METOIbI;

- YMeHue onepupoBaTh NOHATUSMH: MPSMOYIOJIbHAS CUCTEMA KOOPJWHAT,
KOOpPJIMHATBI TOUKHU, BEKTOP, KOOPJAHHATHI BEKTOPA, CKAIAPHOE MPOU3BEICHUE, IO
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, POU3BEAEHUE BEKTOPA HA YHCIIO; HAXOIUTH C
NOMOIIBI0 HU3YYEHHBIX (POPMYNI KOOpPAWMHATHI CEpPEeAMHBI OTpe3Ka, PACCTOSHUE
MEXIY IBYMsI TOUKaMU;

- YMeHue BbIOMpATh MOAXOASIINNA U3YyYEHHBIM METOM JJIsl pelIeHus 3a/a4H,
pacno3HaBaTh MaTeMaTHYeCKue (PaKkThl U MAaTEMAaTUYECKUE MOJIETH B MPUPOIHBIX U
OOIIIECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE, yMEHHE MPUBOAUTH MPUMEPHI
MAaTEMATUYECKUX OTKPBITUH POCCUHUCKOW U MUPOBOM MaT€MaTUYECKON HAYKH.

- YMeHue omnepupoBaTh MOHSITUSIMH: OIIPENEICHUE, aKCUOMa, TEeopeMa,
CJIEICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCUIBHBIE (OPMYIUPOBKH;
yMeHue (GpopMylIupoBaTh 0OOpaTHOE U MPOTHBOIIOIOKHOE YTBEPKIACHHE, IPUBOIUTD
MpUMEPbl U KOHTPIIPUMEPHI, HUCIOJIB30BATH METOJI MaTeMaTUYeCKOW WHIYKIIHH;
MPOBOJAUTH JIOKA3aTEIbHBIC PACCYXICHUS IIPU PELIICHUM 3a7ad, OLICHUBATh
JIOTUYECKYIO NMPABUIIBHOCTD PACCYKIACHUM;

- YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJAMHOKECTBO, ONIEpallin
HaJI MHOYKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar
JUISL ONMCAHUSL PEaJIbHBIX IPOLECCOB M SIBJICHHWM, W NPU PELUICHUU 3a/1a4, B TOM
yuciae W3 JpYrux yuyeOHbIX mpeaMeroB; 2.1 Pe3ynbTaTbl, 3aKpelUieHHbIE 3a
JUCIUIUITMHON

- YMeHue omepupoBaTh MOHSATHUAMH: Tpad, CBI3HBIA rpad, AEPEeBO, UK,
rpad Ha TMJIOCKOCTH, YMEHHE 3a/JaBaThb W OMNKCHIBaTh Trpadsl pa3TuYHBIMU
crioco0amu; UCIOIb30BaTh I'padbl MPU PELICHUHU 3a/aY;
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- YMeHue cBOOOJHO OINEPUPOBAThH IMOHATHUSIMH: COYETAHHE, MEPECTAHOBKA,
YHUCJIO COYECTAHHWH, YHUCIO TEPECTAaHOBOK, OMHOM HbIOTOHA; yMeHHWE NPUMEHSTH
KOMOWHATOPHBIC (GaKThl M PACCYKCHUS JUIS PEIICHUS 3a/1a4;

- YMeHue omnepupoBaTh MOHATHUSAMHU: HATypaJbHOE YHCIIO, IICJIOE YHCIIO,
OCTaTOK 1O MOJYJIIO, PAIllMOHAIBHOE YHCIIO, UPPALMOHATHFHOE YHCIIO, MHOXKECTBA
HATypaJbHBIX, IICJIBIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX YHCEN, YMEHHUE
UCIIOJIb30BaTh TMPU3HAKA JICIMMOCTH, HAWMMCHBIIWKA OOIMMHA  JEIUTENb U
HauMeHbIIIee o0Iee KpaTHOe, alroput™ EBKIHIa py pelIeHUH 3aa4; 3HAaKOMCTBO
C pa3JIMYHBIMHU TIO3UITUOHHBIMUA CHCTEMaMH CUUCIICHUS;

- YMeHHe CBOOOJHO ONEpUPOBATh TOHATHSAMHU: CTENEHb C  IEJBIM
noKasarejeM, KOpPEHb HATypajJbHOM CTENEHH, CTENeHb C  palliOHAIBHBIM
nokasarejieM, CTENeHb C JACHCTBUTENBHBIM (BEHIECTBEHHBIM) TIOKa3aTeleM,
norapudM 4mcia, CHHYC, KOCUHHYC U TAaHT€HC MPOU3BOJILHOTO YUCIIA;

- YMeHue  OmnepupoBaTh  MOHATHSAMHU:  TOXKAECTBO,  TOXKJIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHUU M HEPABEHCTB,
pPaBHOCWIBHOCTh  YpaBHEHHW, HEPAaBEHCTB U  CHUCTEM,  palMOHAJIbHBIE,
UppalvoHaIbHbIE, MOKa3aTeNbHEIE, CTETICHHBIE, jgorapupMuyecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CHUCTEMBI, YMEHHE pEIIaTh
yYpaBHEHHMsI, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3IMYHBIX MPHUEMOB; PEIIaTh
YpaBHEHHMs, HEPAaBEHCTBA W CHUCTEMBbI C TapaMeTpOM; NPHUMEHSITh ypaBHEHWS,
HEPABEHCTBA, MX CHUCTEMBbI JUIsl PEIICHHs MaTeMaTHYeCKUX 3a7ad M 3a1ad u3
Pa3TUYHBIX 001acCTe HAYKH U peaTbHOU KU3HH,

- YMeHue cBOOOTHO ONEPUPOBATH MOHATUSAMHU: rpaduk QyHKIHH, OOpaTHAS
byHKIMs, KoMmo3unus GyHKIWNA, dUHEHHas (QyHKIMSA, KBaapaTuyHas (QyHKIHS,
cTerieHHass (DYHKIMS C TIEJIbIM IOKa3aTelieM, TPUTOHOMETpHUUYeCKne (GYHKIIUH,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIIMH, TMOKa3aTelbHAas W JorapupMudecKas
GyHKIIMU; yMEeHHE CTpOUTh Tpadukd (YHKIWNA, BBITIOIHATH TPeoOpa3oBaHUs
rpadukoB G yHKITHIA;

- YMeHue wucmonb3oBaTh rpaduku QYHKIUNA 71 W3YYCHHS MPOILECCOB H
3aBUCUMOCTEH TP PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB U U3 PEATTbHOM
’KU3HU; BRIpAXXaTh (OPMYIIAMH 3aBUCUMOCTH MEXIY BETUINHAMM;
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- YMeHue CBOOOJHO ONEPHUPOBATH TMOHATHSIMH: YETHOCTh (DYHKIIHH,
NEPHOTUYHOCTh (DYHKIIMU, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
OKCTpeMyM (DYHKIIMHM, HAWOOJbIIIEE M HaWMEHbIee 3HA4YeHHs (YHKIMM Ha
IPOMEKYTKE; YMEHHUE TIPOBOAUTH MCCIIeIOBaHNE (DYHKIINH;

- YMeHHe HCHOJb30BaTh CBOWCTBA W Tpaduku (YHKIHA IS PEIICHHS
yYpaBHCHHI, HEPABEHCTB M 3aJ1ad C NapaMmeTpamu; u300pa)xkaTh Ha KOOPAMHATHOM
TUTOCKOCTH MHOYKECTBA PEIICHUH ypaBHCHHI, HEPABEHCTB M HX CUCTEM;

- YMeHue CBOOOJHO ONEPHUPOBATH IMOHATHSAMH: IIOCJICIOBATCIBHOCTD,
apuMeTHYeCKass  MPOTPECCUsi, TEOMETPUYECKas  IPOrpeccusi, OCCKOHEYHO
yOBbIBarOIas reOMEeTpUYCeCKas MPOrpecCcusi; YMEHHE 3a/1aBaTh MOCIIECI0BATCILHOCTH,
B TOM YHCJIC C TIOMOIIBIO PEKYPPEHTHBIX (DOPMYT;

- YMeHue onepupoBaTh MOHATHSIMH: HEIIPEPBIBHOCTh (YHKITUU, aCUMIITOTHI
rpaduka QyHKIWH, TIepBas U BTOpas MPOU3BOAHAS (DYHKIMU, TEOMETPUUICCKUN H
(GU3NYECKUil CMBICT TPOU3BOAHON, MEPBOOOpa3Hasi, OMpPEIEICHHBI WHTETpa;
yMEHHE HaxXOIWUTh AacCHMITOTHl Tpaduka QYHKIUH; YMEHHE BBIUYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMIIO3HMIIMH (YHKIIHH,
HAXOJIUTh YpPaBHEHHUE KacaTeIbHOU K TpauKy QPyHKIINH;

- YMeHue HCHOJb30BaTh MPOU3BOAHYIO ISl UCCIAEAOBAHHS (PYHKIMH, IS
HaXOXXKJEHUS  HAWIYYIIEro peIieHHus B  TPUKIAAHBIX, B TOM  YHUCIE
COLIMATPHOAKOHOMUYECKUX M (PU3HUYECKUX 3aJavax, Ui ONpPEIEICHUs CKOPOCTH U
YCKOPEHHMsI; HaXOJWUTh IUIOMAAM U OOBEMbl (HUTyp C TOMOINBI0 HMHTETpala;
MPUBOJIUTH  MPUMEPHl  MAaTEMAaTHYECKOTO  MOJEIMPOBAHUA C  MOMOIIBIO
mudepeHInaabHbIX YPaBHCHUH;

- YMeHue omnepupoBaTh MOHATHUSMHU: KOMIIJIEKCHOE YHWCIIO, COMPSIKEHHBIC
KOMITJIEKCHBIE YHUCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucH
KOMITJIEKCHBIX YHUCeN (TeOMeTpUYecKasi, TPUTOHOMETPUYECKass U ainredpandeckas);
YMETh TPOU3BOAUTH apu(PMETHUECKHE MEeUCTBUS C KOMIUIEKCHBIMH YHCIIAMH,
MIPUBOJIUTH MIPUMEPHI UCTIOTH30BAHUS KOMILIEKCHBIX YHCETT;

- YMeHue cBOOOJHO OMEPHPOBATH MOHATHIMU: CpPeAHEE apuPMETHIECKOE,
MeauaHa, HanOoJIbIliee W HAUMEHBITIEE 3HAUCHUS, pa3Max, JUCIIEPCUs, CTAaHIapTHOE
OTKJIOHEHWE I  ONHCAHWS  YHUCJIOBBIX JAHHBIX; YMEHHE WCCIIEIOBAThH
CTAaTHCTUYCCKHE JTaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpadUuecKuX METONIOB U
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AJIEKTPOHHBIX CPENCTB; TrpadUuecKu UCCIEIO0BaTh COBMECTHBIC HAOIIONCHUS C
MOMOUIBIO JUarpaMM PacCEUBaHMS U JTUHEMHON perpeccuu;

- YMeHue HaxoIUTh BEPOSITHOCTH  COOBITUM C  HMCHOJb30BaHUEM
rpaUYecKruX METOJIOB; MPUMEHSTh JUIsl pelieHus 3a7ad (QOpMyJbl CIOXKEHUS U
YMHOEHUSI BEPOATHOCTEH, hopMyly MOJHOU BeposiTHOCTH, dhopmyny beprHysim,
KOMOUHATOpHBIE (DaKThI U (POPMYJIbI; OIICHUBATH BEPOSITHOCTH PEATHHBIX COOBITHIA;

- YMeHHe onepupoBaTh MOHATUAMU: ClydyallHas BEJIUYMUHA, PACIPEICICHUE
BEPOSATHOCTEN, MATEMATUYECKOE OXKUJAHUE, TUCTIEPCUSI U CTAHJIAPTHOE OTKJIOHEHHE
CIIy4yalHOW BeNWYHMHBI, (YHKIMH pacHpejelieHuss W IUIOTHOCTH PaBHOMEPHOTO,
NOKAa3aTEIbHOTO U HOPMAJIbHOTO PaclpeAecHUN;

- YMeHHE UCIOIb30BaTh CBOMCTBA U3YUEHHBIX PACTIPEICIICHUN JIJIs pEIICHUs
3a/lay; 3HAKOMCTBO C TMOHATHUAMH: 3aKOH OOJIBIIUX YHCEN, METOJbl BHIOOPOUYHBIX
UCCJIEIOBAaHUN; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHCEI
B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMeHue cBOOOJHO ONEpUPOBATH MOHATHAMU: TOYKA, MpsMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUH YroJj, IBYTPAHHBINA YrOJl, TPEXTPaHHbIN YroJ,
NepeceKaroMecs, napauielibHble U CKPEIINBAIOIINECS MPSIMbIE, TapaUIeIbHOCTD U
NEPHEHIUKYISPHOCTh MPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY MPSAMBIMH, YTOJI MEXKIY
OpsIMOM U IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPH
pElICHUH 3a/lay U3ydeHHbIE (HaKThl U TEOPEMBI IJIAHUMETPHUH, YMEHUE OICHUBATH
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE;

- YmeHue ONEPUPOBATH MTOHATHUSIMMU: MHOTOTI'PaHHUK, CEUCHHUE
MHOTOTPaHHUKA, TPaBUJIBHBIA MHOTOTPAaHHHUK, MpU3Ma, NuUpamuaa, Gurypa u
MOBEPXHOCTh BpalleHUs, IWIMHIpP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH,
CEUYEHHMS KOHYCAa M UWJIMHJPA, MapauIeNIbHbIE OCU WM OCHOBAHWIO, CEUYCHHUE 11apa,
MJIOCKOCTh, Kacaromasics chepsl, MIIHHIPA, KOHYCA;

- YMeHue CTpOUTh C€YEeHHE MHOIOTpaHHHMKA, U300pakaTh MHOTOTPAHHUKH,
Gurypsl ¥ TMOBEPXHOCTH BpPAICHUS, WX CEYCHHUS, B TOM YHUCJIE C TOMOIIBIO
3JIEKTPOHHBIX CPENICTB;

- YMeHue npuMeHSITh CBOWCTBA F€OMETPUUYECKUX (UTYpP, CaAMOCTOSATEIbHO
bopMynUpOBaTh ONpPEACIICHUS U3y4aeMbIX (Uryp, BBIIBUTaTh THUIOTE3Bl O
CBOMCTBaX M MpHU3HAKAX I'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH UM ONPOBEPraTh
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UX; YMEHHUE TMPOBOAMUTH Kiaccuukaiuioo (Uryp MO pas3iuyHbIM [pPU3HAKAM,
BBIMOJHATH HEOOXOAUMBIE JOTIOTHUTEIbHBIE TOCTPOEHUS;

- YMeHue cBOOOJHO ONEPUPOBATH MOHATUSAMM: IJIOWAAL (UTYPBI, 00bEM
(Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE MEXKIY
OpSIMBIMHM, PACCTOSIHUE MEXJY IUJIOCKOCTSIMH, IUIOWAAs cdepbl, IJIOMaIb
NOBEPXHOCTH  NUPAMHUbI, TMPU3MbI, KOHycCa, UWJIUHApPA, 00beM KyoOa,
OpSIMOYTOJILHOTO MapajuleNienuIea, MUpaMUIbl, MPU3MbI, LUJIUHApPA, KOHYCAa,
mapa; yMeHue HaXOAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYD;

- YMeHue cBOOOAHO ONEPUPOBATH TMOHATUSMH: ABUKEHUE, MapajlieIbHBIN
NEPEHOC, CUMMETPUS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue
no106us, moA00HbIe (PUTYPHI; YMEHHE paclo3HaBaTh paBHbIE U MOI00HBIE PUTYpHI,
B TOM UHUCIE€ B INPUPOJE, HCKYCCTBE, apXUTEKType; YMEHHE HCII0JIb30BaTh
reOMETPUYECKUE OTHOILLIEHUS, HAXOUTh T€OMETPUUECKIE BEJIMYUHBI (IJIMHA, YTOJI,
IUIOIIaab, 00bEM) MpHU pEHIeHMH 3aJady U3 JPYrMX Y4YeOHbIX IPEIMETOB U U3
pEATBbHOU )KU3HU;

- YMeHHe CBOOOJHO ONEpUPOBATH MOHATHUSAMH: IMPSMOYTOJbHas CcHCTEMa
KOOP/IMHAT, BEKTOp, KOOPJIWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha YHCIO, Pa3jOKEHUE BEKTOpa IO 0a3ucy, CKaJIsipHOE
IPOU3BEJICHUE, BEKTOPHOE TIPOU3BEACHHUE, YTOJ MEXKIY BEKTOpaMH; YMEHHUE
UCMOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METOJ AJI PELIECHUS T€OMETPUUYECKUX
3aja4 M 3a7a4 JpYruX y4eOHBIX MPEAMETOB; ONEPUPOBATH MOHATUSMU: MaTpULA
2x2 u 3x3, onpenenurenb MaTPULIbl, FEOMETPUUECKUN CMBICIT ONIPEACIIUTENS,

- YMeHHne MOJEnupOBaTh pEANBHBIE CHTyallMd Ha S3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAJKEHHUSI, YPABHEHHs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO
3a/1ayy, UCCIEA0BaTh IOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM aIlllapaTa ajireopsl,
MHTEPIPETUPOBATh IMOJYYEHHBI PE3yJIbTAT; CTPOUTh MATEMATHUECKHE MOJAEIH C
IIOMOIIBI0 T€OMETPUYECKUX MOHATHA M BEJIUYMH, pPELIaTh CBA3AHHBIE C HUMH
[IPaKTUYECKUE 3a/1a4d; COCTABJISATh BEPOSTHOCTHYIO MOJENb M MHTEPIPETHUPOBATH
MOJIYYEHHBI ~ pe3ynbTaT,  peumarb  NPUKIaJHbIE  33aJadyd  CPEICTBAMM
MaTeMaTU4ecKoro aHajau3a, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
($U3UYECKOro Xapakrepa;

© PIBOY BO «Uenl'V»



Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 11 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITA Ne

- YMeHue BbIOMpATh MOAXOISIINN METOJT ISl pEIICHUs 3a7auu; TOHUMaHue
3HAYMMOCTH MaTeMaTUKH B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX IMPOIECCOB U
SIBJICHUW; YMEHHE PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE,
YMEHUE NPUBOJAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKOW U MUPOBOU
MAaTEMATUUYECKONU HAYKHU.

OK 01. Beibupath crnocoObl perieHus 3a1a4 npoPecCHOHaTbHON 1eATeTbHOCTH
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHBIE CpEJICTBA IOMCKa, aHalu3a W
UHTEpIpeTalui MHPOPMAIMM U HHPOPMAIIMOHHBIC TEXHOJOTUU I BBITIOJHECHUS
3a/1a4 MpoeCCUOHAIBHOMN JCSITEILHOCTH.

OK 03. IlmaHupoBaTh W peayM30BBIBATh COOCTBEHHOE MpPO(ecCHOHATBLHOE |
JUYHOCTHOE pPAa3BUTHE, NMPEANPUHUMATEIBCKYIO AESITENBHOCTh B MpPO(eccHOHaIbHOM
cdepe, UCIOB30BaTh 3HAHUS N0 (PMHAHCOBOM IPAMOTHOCTU B PA3JIMYHBIX KU3HEHHBIX
CUTYaLUsX.

OK 04. 3¢ dexTnBHO B3aMMOJAEHCTBOBATh U PabOTATh B KOJJIEKTUBE U KOMaH/E.

OK 05. OcymecTBiiaTh YCTHYHO UM MNUCBMEHHYIHO KOMMYHHUKAlMIO Ha
rocyJapcTBEHHOM si3bike Poccuiickoit ®@enepaluu ¢ y4eToOM OCOOEHHOCTEH
COLIMATIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 6. Ocy1iecTBISITh TOUCK U UCIIOJIb30BaHUE MH(POpMaLIMK, HEOOXOAUMOM ISt
3((HEKTUBHOTO BBIMIOJIHEHUS] TMPOPECCUOHANBHBIX 3aJa4, Hpo(ecCUOHANbHOTO U
JIMYHOCTHOT'O PA3BUTHS.

OK 7. HUcnonb3oBaTh HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTUU B
npo¢eCcCUOHAIBLHOMN e TETLHOCTH.

2. DoH OLIEHOYHBIX CpeaACTB 1Jidd BXOAHOI'0 KOHTPOJIA

BxoaHOM KOHTPOJIb COCTOWUT W3 3aJaHUM, YaCTUYHO B3SITBIX U3 OTKPBITOIO
06anka OI'D m BIIP mo matemaruke. Ha BoImomHeHHWe 3a1aHuii BXOJJHOTO KOHTPOJIS
naercs 1 akagemuueckuit yac (45 MUHYT).

BxonHOW  KOHTpPOJB COCTOMT M3 2-X 4YacTe: oO0s3aTrenpbHON U
JIOIIOJIHUTEIHLHOM.

OOs3arenbHass 4acTh COACPKHUT 3aJaHUsS MHHUMAJIBHOTO 00s3aTEIBHOTO
YPOBHSI, TOTIOJIHUTEIbHAS YaCTh - 00JIee CIIOKHBIC 3aJaHUS.
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[Ipu BeIMOTHEHUU 3aJaHUN TpeOyeTcsl MPEeICTaBUTh XOJ PEIICHUS U yKa3aTh

HOqueHHBIﬁ OTBCT. HpaBI/IJIBHO BBITIOJTHCHHOC 3aAaHUC M3 00s3aTeJIbHOM 4YacTHu

OLOCHHUBACTCA B OAUH 6aJ'IJ'I; MMPaBUJIBHOC BBIIIOJIHCHUC SaHaHI/Iﬁ HOHOHHHTCHBHOﬁ

HJaCTHu OLICHUBACTCA 3 Gayutamu uiM 1-2 OajutaMM 3a 4aCTHUYHOE peuicHuc.

BaJIJIBI, MMOJTYUYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aldHUS, CYMMUPYIOTCA.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTLHOU cucmeme

OTMeTKa Ywucno 6ammoB, HEOOXOAUMOE TSI IOTYyYEHUS OTMETKH
«3» (ynos.) 7-9

«4» (xopoI10) 10-12

«5» (OTIUYHO) 13-15
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Obpazoseamenvhbie pe3yivmamul, NoOeHcAUe NPpogepke (INeMeHmbl):

JIP61,JIP65 IP66, P69, IP6 12, AP 6 14. TPy 1, APy 5, IP y 7,
JIPy8, JIPy 18, IP y 19. OK 01, OK 02, OK 03, K 04, OK 05.

3a11amm BXOJIHOI'0 KOHTPOJIA

Oobs13aTesibHAA YACTDH

Ilpu pewenuu 3ad0anuii 1-3 3anuwiume npasuibHvlll OMEem U3 Yemolpex
NpPeONoHCEHHDBIX.
1. (1 6amn) Packpoiite GopMysly COKpAIIEHHOTO YMHOKeHus a2 - b?:
a) a>-2ab + b?; b) (a-b)(a+b); c) a2 - b?; d) a®+2ab + b?
2. (1 6amn) [Tnomanp TpeyroJbHUKA BEIYUCIIETCS IO GopMyIIe:
a) S=a*b; b) S= (a*b) /2; ¢) S= 2a*b; d) (a*b) /3

3. (1 6amn) Kakoe u3 cieayromux yuces 3akiI0ueHo Mexay uuciamu 10/17
u 5/8?
a) 0,4; b) 0,5; ¢) 0,6; d) 0,7

IIpu evinonrnenuu 3a0anuti 4-7 3anuuiume xo00 peuleHus U noJyyeHHbli
omeem.

4. (2 6anna) Pemure ypasHeHne x>-7x+10=0. Ecnu ypaBHeHHE HMeeT
0oJee OJTHOTO KOPHS, B OTBET 3aMHIIINTE MEHBIIIUN U3 KOPHEH.

5. (2 Oamna) Ilnomanp 3eMelb KPECTHIHCKOTO XO3SMCTBA, OTBEACHHAS
MO/ MOCaJKy KyCTapHUKOB U IIBETHUKOB, COCTaBIIET 24 ra U pacupeaesieHa MExXIy
HUMU B OTHOIIEHUH 5:3. CKOJBKO T€KTapOB 3aHUMAIOT 1IBETHUKU?

6. (2 6amna) Beicota BH mapamnenorpamma ABCD nenut ero cTOpoHy
AD na orpe3ku AH = 2 u HD = 32. /Inaronans napamienorpamma BD pashna 40.
Haiigure mmomans mapamienorpamma.

JlonosiHMTEIBLHAA YACTDH

Hpu 8bINOJHEHUU 3A0anUsl 7 3anuuiume XO@, 0b0CHOBaHUE pewerus u
I’lOlelleHHbllZ omeenti.
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7. (3 Oamna) Ppi00sOB mpoOribll HAa JIOAKE OT MPUCTAHU HEKOTOPOE
pacCTOSIHHE BBEPX IO TEUEHHUIO PEKH, 3aTeM OpPOCHII SKOpb, 2 Yaca JIOBUJ PHIOY H
BEPHYJICS 00paTHO yepe3 5 4acoB OT Havaia myTeriecTBusA. Ha kakoe pacCTossHUE OT
NPHUCTAaHU OH OTIUIBUI, €CJTU CKOPOCTh TEUCHHUS PEKW paBHA 2 KM/4, a COOCTBEHHAas
CKOPOCTb JIOJKH 6 KM/4?

Omanonvt omeemos:

Howmep 1 2 3 4 5 6 7
3a/1aHAs
OrtBer c b c 2 9 816 8

3. ®oH/I OLIEHOYHBIX CPEACTB /Ml TeKYIero KOHTPOJIA

Texymuii KOHTPOJIb TIPOBOJAATCS BO BpeMsl ayAUTOPHBIX 3aHATUA TIO
MaTEeMaTUKEe B COOTBETCTBHHM C Y4eOHBIM IUJIaHOM M paboueidt mporpammbl O]]
«MaremMaTuka» 1o BCEM pasJeiaM MporpamMMbl. TeKyluid KOHTPOJIb COCTOUT U3
JIBYX YacTeH: TEOPETUUECKOM U MpakTuieckou. [Ipu 3ToM oOydaroniyuecs moxy4aroT
JIBE OTMETKH.

TeopeTnueckass 4acTh MPOXOIUT B (POpME YCTHBIX OTBETOB: OOydaromuecs
BBITATUBAIOT MATh KapTOUEK C BONpOCAaMH, AAIOT MOJHBIM OTBET (CO CIUCKOM
BOIIPOCOB 00yYAarOIINeCs: 3HAKOMSITCS B HAYaJle U3y4YeHUs pas3fena).

IlIkana nepesoda 6annoe 6 ommemku o NAMUOANTLHOU cucmeme

OTmeTka KonnuecTBo BEpHBIX OTBETOB Ha TEOPETUYECKUAE BOTIPOCHI
«3» (ynos.) 3
«4» (xoporo) 4
«5» (OTIINYHO) 5

3amaHusl MPaKTHUYECKOM 4acTh (KOHTPOJIbHBIE PabOThl) YACTUYHO B3SITHI M3
otkpsiToro 6anka EI'D u BIIP no marematuke.

Ha BblllonHEHHE KOHTPOJBHOM paboOThl MO MareMmaruke jaercs 1
akaJgeMHu4eckuit yac (45 MUHYT).
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KonTtponphas pabora cocTout ux 2-X yacteid. B mepBoii yactu mpennaraercs
BBIMOJHUTH 4 3aaHus - BbIOpATh MPaBUIIbHBIA OTBET M3 YETHIPEX MPEI0KEHHBIX.
Bo BTOpOIii yacTu npejiaraeTcs BHIMOIHUTH O 3aJaHui - OPOPMUTE X0 pelIeHUs U
3anMcarh MOJTYYEHHBIH OTBET.

3a MpaBWIBHOE BBINOJIHEHUE JIFOOOTrO 3aJaHusl NEPBOM YacTH 0O0ydaromuics
noinyyaer oAuH Oamia. [lpaBwibHOE BBINOJIHEHHME 3aJaHUN  BTOPOM 4YacTH
olieHuBaeTcs 2 6annamu uiau 1 6aaoM 3a YaCTUYHOE pEIlICHUE.
banbl, mony4yeHHbIE 32 BCE BBHIOJHEHHBIE 3a1aHUsI, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

OtmeTka Uucno 0anioB, HEOOX0AUMOE IS TOTYYEHUSI OTMETKU
«3» (ynoB.) 8-10
«4» (xopoI1110) 11-13
«5» (OTIUYHO) 14-16

3.1 IlpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE

Obpazoseamenvhble pe3yivmamul, NooedxRcauue npogepke (eMeHmbl):
JAP6 1, P69, IP6 11, IP 6 12, /IP 6 14.

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

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

Teopernueckue BONpPOCHI

1. Cdopmynupyiite Teopemy [ludaropa.

2. [lepeuncnute ocCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncnuTte criocoOBI 3a1aHMsI TNIOCKOCTH.

4, [Tpomomxkure Teopemy: «Ecnu omHa W3 IBYX MapaUICIbHBIX MPSMBIX

MEePIEHANKYJIAPHA IIIIOCKOCTH, TO...».
d. [Ipogomxkure Teopemy: «Ecam aBe mapaiienbHbIE  IUIOCKOCTH
IIEPECEKAIOTCS TPEThEU, TO... ).
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ crp. 16 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOIIUA Ne
6. Chopmynupyiite onpeaeneHrue IByrpaHoro yria.
1. Chopmynupyiite onpeaeneHue TPEXIrpaHoro yria.
8. Packpolite moHsATHE «YTOa MEXKY MPSIMBIMI.
Q. [Tepeuuncnure B3aMMHOE PAacCIOJOXEHUE  JBYX MPAMBIX B
IIPOCTPAHCTBE

10. Kaxkue npsiMble Ha3bIBAIOTCA MapajyieIbHBIMU B IPOCTPAHCTBE?

11. Kaxkwue npsiMblc Ha3bIBAIOTCS CKPEITUBAIOIIMMHUCS B IPOCTPAHCTBE?

12. Kaxkwue npsiMblc Ha3bIBAIOTCS MEPICHANKYISAPHBIMHA B IIPOCTPAHCTBE?

13. TlepeuncnuTe B3aWUMHOE pACIOJOKEHUE TIPSIMONH M TIUIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiiTe MOHSATHE «YTOJ MEXKIY MPSIMOU U MIIOCKOCTBIOY.

15. Packpoiite MOHATHE «I1apaIETbHOCTh MPSIMOM U MIIOCKOCTH.

16. PackpolitTe MoHATHE «IIEPIEHANKYISIPHOCTD MPSMOM U TIIOCKOCTH .

17. Ilepeunciure B3aMMHOE pACIOJIOKEHHE JIBYX IIJIOCKOCTEH B
IPOCTPAHCTBE.

18.  PackpoiiTe MOHSITHE «YT0JI MEXKIY TJIOCKOCTIMM.

19. PackpoliTe MOHSITHE «IMapalJIeIbHOCTh IIJIOCKOCTEH.

20.  PackpoiiTe OHATHE «IEPIEHAUKYISIPHOCTD IIIOCKOCTEH.

21. Kak HaiiTH pacCTOSIHHE OT TOYKH JI0 IPAMOK?

22. Kak HailTH pacCTOSHUE MEXIY MPSIMBbIMH ?

23. Kak HailTu pacCTOSHHE MEXY TNIOCKOCTIMU?

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

25. Ilpomomxwute onpenenenue: «Hakmonnas - 310...».

26. Ilpomomxwute onpenenenue: «[Ipoekius HAKIIOHHON - ATO...».

27. Tlepeuucnurte CBOWCTBA MApaUICIBHOTO MTPOCKTUPOBAHMS.

28. IlpuBemure TpUMEpPHl CHMMETPUNA HA TUIOCKOCTH B TPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe.

29. [IlpuBenure mpuUMEpsl CHUMMETPUA B TPOCTPAHCTBE B TMPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe.

30. B d4em oTnuume MOHSATHE «JIBHXKCHHE)» OT IMOHATUS KITOBOPOT»?
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 17 u3 46 ’ Ilepsblii sx3eMILLAp KOITHA Ne

KonTposbnasi padora O0si3aTesibHAs 4aCTh

Ilpu pewienuu 3a0anuti 1-4 3anuwiume npasuIbHbIL OMEEm U3 Yemaulpex

NPeONOHCEHHDBIX.

1. (1 6amn) Paciudpyiite kpatkyro 3anuck: a€ f3.

A) Touka a MPUHAJICHKUT TUIOCKOCTH; b) Touka a mpuHaAJIeKUT NPSIMOi [3;

B) npsimas a mpuHaiexuT miockocTty ?; I') npsmas a nepecekaeT miIocKOoCTh B?
2.(1 6amn) Ilpsmeie AB u CJ] ckpemmBaroTcs. Kakoe pacronoxeHne UMET
npsmbeie AC u BJ1?

A) mapamnensHbie; b) nepnengukynspueie; B)  ckpemmBarotcs; )
EPECEeKAIOTCA.

3. (1 6amn) I[Mnockoctn o um B umeror 1 obmryto Touky. KakoBo wux
B3aMMHOE PaCIOJIOKEeHUE?

A) mapamnenpHbl; b) mnepecekarorcs 1o npsmoi; B) coBmamarot; I)
CKPEIINBAIOTCA.

4. (1 6amn) Ecnu mpsimasi, mpoBeZieHHAass Ha TJIOCKOCTH Yepe3 OCHOBaHUE
HAKJIOHHOM, MEPIEHANKYIIIpHA €€ MPOSKIINH, TO OHA...

A) mnepneHAuKyJIspHA W CcaMOM HakJIOHHOW; b) mapannenbHa u camoi
HaKJIOHHOM; B) ckpemmBaeTcsi ¢ HakJIOHHOW; [') meprneHAUKYJsipHA OCHOBAHUIO
HaKJIOHHOM.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo0 peuteHus U nNoJay4eHHbllL
omeem.

d. (2 6amna) Yepes xonipl otpe3ka AB u ero cepeauny M mpoBeneHbI
napajuielibHble TIPSIMbIE, MEPECEKAOIINEe HEKOTOPYIO MJIOCKOCTh B Toukax A B:. u
M,. Haitnute nnuny otpeska MM,, ecnu oTpe3ok AB He mepecekaeT miocKocTh U
ecimm AA=6,8cm, BB1=7,4CcMm.

6. (2 6amma) Ilpsmeie AC, AB u AJl momapHO NepHeHIUKYISPHBI
Haitnute otpezok C/I, ecau AB=5 cm, BC=13 cm, A/[=9 cm.

7. (2 6ayna) M3 TouKM K TUIOCKOCTH MPOBEICHBI 1BE HAaKIIOHHBIe. HalimuTe
JUTMHBI 00I1IeTO NEePIEeHANKYIISIPa, €CIU NPOEKIUU HAKIOHHBIX OTHOCSTCS Kak 2:3 u
JUTAHBI HAKJIOHHBIX paBHBI 23 ¢cM U 33 cMm.

8. (2 6anna) Haueptuts kyo0 ABC/IA1B1C11;1. IToctpouts Touky K €AB,
touky M€J1/11C, orpe3ok PEEAIBICI.

© PIBOY BO «Uenl'V»



Muno6prayku Poccrn
DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE
‘)} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocynaperBennsiii yausepeute» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT
Bepcust nokymenra - 1 ctp. 18 u3 46 ’ IlepBslii sK3eMILISIP KOITU S Ne

JlomoJiIHUTEIbHASI YACTD

Ilpu evinonenuu 3aoanus 9 sanuwume xo00, 000CHO8AHUE peuleHUs U
NOJYYEeHHbIU OmeEem.

9. (3 6anna) Pa36outh iBeTHUK Kpyriioi Gpopmbl (R=2 M) Ha yacTu pa3nuaHON
Iom@aau. Paccunrars KOJTUYECTBO CAXKEHIIECB IIBETOB JIJIST KAXKJIOTO CEKTOPA.
OdopmuTth cxeMy 11BeTHHKa. Hanpumep:

g

=0 ==

Omanonvt omeemos:

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

3.2 KoopauHATHI U BEKTOPHI

Obpazoseamenvhble pe3yivmamol, NooJedxcauue npogepke (neMeHmbl):
JAPo6 1, P69, AP6 11, AP 6 12, 1P 6 13. APy 1, AP y 14, 1P y 15, IP y 16, [IP
y 17, AP y 19. OK 01, OK 02, OK 03, OK 05.

TeopeTuyeckue BONpoCkHI:

N3 dero cocTout npAMoyroiibHasi CUCTeMa KOOPJMHAT B IPOCTPAHCTBE?
Ecnu Touka NeXHT B INIOCKOCTH XY, Kakas KOOpJIMHATa Y Hee HyseBas?
[IpuBeauTe npumep KOOPIAUHAT TOUKHA A, KOTOpas JIE)KUT HA OCH Z.
Packpolite noHsiTHe «BEKTOPY.

Kak HaifTh koopJiuHaTHl BEKTOpA?

[Iepeuncnure 1 pacKpouTe MpaBuiia CI0KEHUSI BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAKOTCA KOJUIMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAOTCSA NEPIEHAUKYISPHBIMA?

©oOoNOO O~ WDNRE

Uemy paBHO CKaJIsipHOE MPOU3BEICHUE BEKTOPOB?
10 Kak HaliTu BEKTOpHOE NPOU3BEAECHUE BEKTOPOB?
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Muno6prayku Poccun
DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE
@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 19 u3 46 ’ Ilepsblii sx3eMILLAp KOITHA Ne

11. Yemy paBeH yroi Mexj1y BEeKTopamu?
12. TlpuBenurte npumep MaTpuibl 2x2.
13. IlpuBenurte npumep mMaTpuibl 3x3.

KonTpoabnasi pabora O0si3aTesibHAS 4acTh
Ilpu pewienuu 3a0anuti 1-4 3anuwiume npasuibHblll OMEem U3 4emvlpex
NpeONoHCEeHHDBIX.
1.(1 6amn) Haner touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 Hux
nexar Ha koopaunatHou npsimoit Oy? A) A; b) B; B) C; I') .
2. (1 6amr) Kakue u3 Bextopos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-
2) SABISIOTCS €IUHUYHBIMU?
A)a;b)c; B)B; I p.
3. (1 ©Oamn) Kakme w3 BekropoB a(l,2,-3), ¢(3,6,-6), B(2.4,-6)
KoumHeapHsl? A) a, B; b) ¢, B; B) a, ¢; I') KommmHeapHBIX BEKTOPOB HET.
4.(1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro
otpeska sBisieTcs Touka M(0,3,4)?
A) AB; b) BC; B) AC; T') CB.
IIpu evinonnenuu 3a0anuti 5-8 3anuwume xo0 peuteHus U NOJIY4eHHbILL Omeen.
1. (2 6amna) awer BekTophl a(-6,0,8), B(-3,2,-6). Halimure ckanspHoe
IPOU3BEICHUE BEKTOPOB.
2. (2 Oamna) Ilpm kakux 3HAYEHHSIX 7 BEKTOpel a (4,n,2),v(b2,n)
MEePIEHIUKYJIISIPHBI?,)
3. (2 6amma) Jlaner BekTopsl a(-6/18), B(-3,2,-6). Haitnute kocuHyc yria
MEK]ly BEKTOPaAMH.
4, (2 6amma) [Joxaxute, 9to yeThIpéxyronbHUK ABC/] siBisieTcss pomOowm,
eciu: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JdomosiHuTEIBLHAS YACTh
IIpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHO8aHUE peuleHUs U
NOJIYYEHHbIU OMEen.
9. (3 Oamma) Maker KIyMOBI MHpEACTaBICH HAa KOOPAMHATHOM IUIOCKOCTH.
Haiinutre mnnomanb KiIyMObI (YEThIPEXYTroJIbHMKA), BEPIIMHBI KOTOPOTO HMEIOT
koopauHathl (8;0), (10;8), (2;10), (0;2).
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT
Bepcust nokymenra - 1 crp. 20 u3 46 ’ IlepBslii sK3eMILISIP KOITU S Ne

Omanouvt omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a/1aHNAs
OrtBer B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpUroHOMeTpHuH. TpUroHoMeTpuyeckue (PyHKIUN
Obpazoseamenvhbie pe3yivmamul, nooJedxcaujue npogepke (neMeHmbl):

JIP61,/IP63,JIP65,JIP614. TPy 1,JIPy 6, IPy 7, IPy 8, IP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue Bonpocsl 1.UeMy paBeH yroj B 0JiMH paguaH?

2.B Kakux 4YeTBEpTAX TPUTOHOMETPHUUECKOTO Kpyra (GyHKIUS Yy=SInX MPUHUMAET
MOJIOKUTENbHbIEC 3HAUCHUS ?

4.B Kakux Y4ETBEPTSIX TPUTOHOMETPUUYECKOTO Kpyra QyHKIUS y= COSX MPUHUMAET
OTpHULIATENIbHBIE 3HAYEHUS ?

5.IIponomxute onpenenenue: «CHHYC OCTPOro yria - 3TO...)».

6. IIpogomxute onpeaenenue: «KocuHyc oCTporo yria - 3T0...».

7.1Ipopomxure onpenenenue: « TaHT€HC OCTPOro yria - 3TO...».

8.ChopmynupyiTe 0OCHOBHOE TPUTOHOMETPHUISCKOE TOXKISCTBO.

9.Uemy paBHO npou3Be/ieHHe tgx*ctgx?

11.Yemy pased sin(2x)? ChopmyaupyiTe TPaBUIO BEIYHCICHHUS.

12.Yemy paBen cos(2x)? ChopmynupyiTe NpaBUIIO BHIYUCICHUS.

13.Ilepeuncnure TpuroHoMeTpuueckue QYHKINU, YKAKUTE UX MEPUOIBI.

14 Yemy paBeH nepuoj; GyHKIUU y=c0s(4x)?
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 21 u3 46 ’ Ilepsblii sx3eMILLAp KOITHA Ne

15.Yemy paBen nepuosa GpyHKUuU y=cos(x/4)?

16.0Onpenenure 06acTh 3HaueHUs GyHKIUHU y=3c0s(5x)?

17.IlepeuncnuTe ciocoObl pEIICHUs TPUTOHOMETPUYECKUX YPABHEHHIA.
18.PackpoiiTe anropuTM peuieHus] OJHOPOIHBIX TPUTOHOMETPUUYECKUX YpaBHEHHM
MIEPBOTO TOPSI/IKA.

19.PackpoiiTe anropuT™M peuieHHs] OJHOPOIHBIX TPUTOHOMETPUUYECKUX YpaBHEHUU
BTOPOTO MOPSIJIKA.

KonTpoabHas pabGora O6si3aTesibHAS YaCTh

Ipu pewenuu 3a0anuii 1-4 3anuwume npasuIbHbILL OMEEM U3 Yembvlpex
NpPeONoHCEeHHDBIX.

1. (1 6amr) B AABC sin C= AB/AC. Kakas U3 CTOpOH SIBJISIETCS TUIIOTEHY30M
AABC?

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

2. (1 6amm) Yrimom kakoi yetBeptu siBisgercs yron a=400°? A) I; b) II; B) III;

r)Iv.
3. (1 6amr) Kakue u3 QyHKIUN ABISIOTCS YETHBIME?
4, (1 6amr) Kakue u3 uncen ABISIOTCS KOPHEM YpaBHEHHS cos X = 1/2?

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

Ilpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuteHus U NOJIY4eHHbILL Omeen.
5. (2 6anna) Beraucnure: sin /2 + cos m/2

6 (2 6ata) Haiiure 3HauerHne Beipaskenns 4arccos(V2/2) — 4arcsin (-¥2/2)
1. (2 6amra) Jlokaxute TOXIECTBO: 2sin (7/2+ B) + COS(w/2 - B) = COS B

8 (2 6a1a) Pemmte ypasHeHue: sin? x - 4 sin x + 3 =0.

JlonosiHMTEIBLHAA YACTDH
Ipu svinonnenuu 3a0anus 9 3anuwume x00, 060CHOBAHUE PEeUleHUs. U NOJIYYEHHbLI
omeem.

9. (3 6amna) Pemute ypaBHeHHe: cos3X — COSOX = Sindx

Omanonvl omeemos:

© PIBOY BO «Uenl'V»



Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcust nokymenra - 1 cTp. 22 u3 46 ’ IlepBslii sK3eMILISIP KOITHA Ne

Howmep 1 2 3 4 5 6 7 8 9

BaJaHus

OTBeT b A B b 1 2 - X=/2+27n, | — /642N

n€ Z n€E Z x=

Sm/6+27n, n€
7 x= nn/4, n€
VA

3.4 IlpousBogHasi pyHKIUH, ee¢ IPUMEHEHHUE
Obpazosamenvhbvie pe3ynbmamel, noouedxdcawue npogepke (emMenmsl):

JIP61,JIP64, IP6 6, IP 6 14.

APy 1, IPy6, 1Py 7, APy 8, APy 9, APy 10, AP y 11, IP y 18, /IP y 19. OK
01, OK 02, OK 03, OK 04, OK 05.

TeopeTnveckue BONpPOCHI

[Iponomxute onpenenenue: «llocienoBaTenbHOCTD - 3TO...».

[IpuBenute npumep apuPmMeTHIECKON MPOTPECCUH.

[IpuBenuTe npuMep reOMETPUUYECKON MPOTPECCHH.

. [IpuBeguTe prMep GECKOHEYHO YOBIBAIOIIEH Tr€OMETPUUECKON MTPOTPECCHH.
[Iponoikure onpenenenue: «IIponsBognas - 3T0...».

Packpolite reomeTpuyecKuii CMbICI IPOU3BOJTHOM.

[Iponoimkure onpenenenue: «KacarenbHas - 310...».

PackpoiiTe ¢huzndeckuii CMbICT TPOU3BOTHOM.

© 0N ORE WM R

HepeLII/ICJ'II/ITe mpaBujia BEIYUCIICHUA IIPOU3BOIHBIX.

=
o

. Uemy paBHA IPOM3BOIHAS CTETICHHON QyHKIIMN?
. UeMy paBHa pOU3BOJIHASI IPOU3BEICHUS?

i
N

. UeMy paBHa MPOU3BOJIHASI HACTHOTO?

=
w

. UeMy paBHa mpou3BOJIHAS CIIOXKHOU (HyHKIIUN?

=
S

. Chopmynupyiite npu3HaK Bo3pacTaHus PyHKIIUH.
. Chopmynupyiite npusHaKk yObIBaHUS () YHKIIUH.

el
o O

. Chopmynupyiite npu3HaK TOUYKH MaKCUMyMa (DyHKIIUU.
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Muno6prayku Poccun
DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE
@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 23 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITA Ne

17. Chopmynupyiite mpu3HaK TOYKM MUHUMYMa (PYHKIIMH.

18. CocTaBbTe aNropuT™M pelIeHUs 3a7a4 Ha HaXO0XKACHHS HauOOJbIIEro U
HauMEHBIIETO 3HaYeHus1 QYHKINHU Ha OTpe3Ke?

19. CocTtaBbTe anropuT™M HCCIEIOBAaHUS M MOCTpoeHus rpaduka (QyHKIUH C
ITOMOILBIO TTPOU3BOJTHOM.

20. Kak HailTH BepTUKAJIBHYIO aCUMIITOTY Tpaduka GyHKIUH?

Kontposabnast padora O0s3aTesibHas YacTh

Ilpu pewienuu 3a0anuti 1-4 3anuwiume npasuIbHbIL OMEEm U3 Yemuolpex
NpeONoHCEeHHDBIX.

1. (1 6ann) Yemy paBHA NpoM3BOAHAS QDYHKIHU y=COS>X?

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

2. (1 6amn) Ilo xakoit u3 HopMyJ BBIUYKCISAETCS MTPOU3BOIHAS TIPOU3BEICHUS ?

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

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

4, (1 6amm) Ha pucyHke wusoOpaxkeH rpaduk mnpousBogHor ¢GyHkum f(X),
onpeaeneHHo Ha uHTepBaie (-10; 8). HaiiguTe KOMMYECTBO TOUEK MaKCHUMyMa
¢yukuun f(x) Ha oTpeske [-9;6].

| Ay =r(x)

=y

~10 \ |/ 19] 1 71 8

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuienus u noJLy4eHHbll
omeem.

d. (2 6anna) MatepuanibHasi TOUKa JIBHXKETCS MPSIMOJIMHENHO MO 3aKOHY
X(t)= 3x*+ 6t3 — 4t2+ 5t - 5
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Muno6prayku Poccrn
DenepanbHOE rocyapCcTBEHHOE OI0HKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs

«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ cTp. 24 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOITA Ne

(roe x— paccTOsTHUE OTTOYKHM OTCUeTa B METpax, t— BpeMs B CEKyHHaXx,
U3MEpPEHHOEe ¢ Havayia JBwKeHwus). Halinure ee ckopocth (B M/C) B MOMEHT
BpEMEHH =3 C.

6. Ha rpaduke uzobOpaxen rpapuk ¢pynkumm Y= f(X) u kacarempHas K
HeMy B TOuke ¢ abcuuccoi Xo. Haiimute 3HaueHue npousBoaHoit ¢pynkuuu f(X) B

TOUYKE Xo.
YA /s
A
s ?
1 ’//
X, ¥ N
5 H o1 3 |2
1/
| //
il
/I/ ol
/‘/"J
/)
7/
/ “ -
// |

7.  Pemmrs HepaBeHCTBO: (X-2)(X+3)/(X-8) >0
8. HccnenopaTs Gynkimio f(x)= x — 3X ¥ OCTPOUTH ee Tpaduk.

JlonosiHMTEILHAA YACTDH
IIpu evinonnenuu 3a0anus 9 3anuwume xo0, 060CHOB8aHUE PeuleHUsL U

NOJYYEeHHbIU OmeEen.

7. (3 6amna) ®upme «CamoBoa» BBIIEISIOT y4aCTOK 3eMiu ruiomiaapio 100
M. TIpeuiararor 4eThlpe ydacTKa pasHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10.
Kakoi#t yudacrok omobputr nupektop ¢upmbel «CagoBOa», YYUTHIBAsA, UTO
HE0O0X0UMO OYyIET MOCTaBUTh 3a00p 10 IepuMeTpy?
Omanon omeemoas:

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

3.5 MHOroOrpaHHMKH M TeJia BpalleHUs
Obpazosamenvhvle pe3yivmamol, nodjedcawjue nposepke (InemerHmol).
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ cTp. 25 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITHA Ne

JIP61,JIP66,IP69, 1P 6 10, IP 6 11, IP 6 12, JIP 6 14.

APy 1, APy 12, APy 13, 1Py 14, AP y 15, APy 16, AP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernyeckue BONpPoOCHI

1. [Iponomxure onpenenenue: «MHOTOIPaHHUK - 3TO...».

2. [Iponomxkute onpenenenue: «IIpuszma - 31o...».

3. [Iponomxure onpenenenue: «lIpsMOyroapHbIi Mapamienenunes - 370...».
4, [Iponomxure onpenenenue: «Kyo - 370...».

5. [Mponomxure onpenenenue: «llupamuna - 370...».

6.ChopmynupyiiTe CBOMCTBO O MPOTUBOJIECKAIIMX TPAHSIX Mapaliiesienurea.
7.ChopmynupyiTe CBOMCTBO O JUArOHAJSAX MapasuiesIeuIe1a.

8.CpopMynupyiiTe CBOMCTBO O AMArOHAIM U JUHEHHBIX pazMepax MpsiMOYTOJIbHOTO
napajuieNieuIena.

9. Kakast mpu3zma Ha3bIBaeTCs MpsIMOi?

10.Kakas nmpu3ma Ha3bIBa€TCs MPABUILHON?

11. PackpoiiTe MOHATHE «IIpaBUJIbHAS MUPAMUIAN.

12.  Yro Ttakoe anodeMa MpaBUILHON TUPAMUIBI?

13. B d4eMm oTiauumMe MOJHON MOBEPXHOCTH MPU3MBI OT TIOJHOW MOBEPXHOCTHU
MUPaAMUIbI?

14.ChopmynupyiTe TeOpeMy O BBIYHCICHUH OOKOBON TIOBEPXHOCTH MPSIMOM
MIPU3MBL.

15.ChopmynupyiiTe TeOpeMy O BBIYHCICHHH OOKOBOM ITOBEPXHOCTH IPABHIIHLHOM
MAPAMHU/IBI.

16.HazoBure mpenMeTsl W3 Bamie MpodeccCHOHaTbHOU AESTEIBHOCTH, KOTOPHIC
UMEIOT (hOPMbI MHOTOI'PAHHUKOB.

17. Kakue MHOTOrpaHHUKHM  Ha3bIBalOTCs  mpaBuibHbIMHU?  [lepeuuncnure
MPaBUJIbHbIE MHOTOTPAHHUKHU.

18. IIpomomxute onpeaenenne: « umuuap - 310...».

19. TIpomomxute onpenenenne: «KoHyc - 370...».
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ cTp. 26 u3 46 ’ Ilepsslii sx3eMILILAp KOITHA Ne

20. IIpomomxure onpeneneHue: «Y CEUEHHbIN KOHYC - 3TO...».

21. Tlponomxure onpenenenue: «lllap - ato...».

22. Yro sBRsieTCs BHICOTOM YCEUEHHOI0 KOoHyca?

23.Yro siBnsieTCs OCEBBIM CEUEHHUEM LIMIMHPA, KOHyCa, YCEYEeHHOr0 KOHYca, mapa?
24, llepeuncnuTe €AMHUIIBI U3MEPEHUS IUIOMIAAN, 0ObEeMA.

25. Yemy paBHO OTHONIEHHE IUJIOMIAJEH MOBEPXHOCTEW NONOOHBIX (uryp B
IpOCTPaHCTBE?

26. Yemy paBHO OTHOIIICHHE OOBEMOB IMOJJOOHBIX (DUTYP B IPOCTPAHCTBE?

27. Hazourte npeameTsl U3 Baiield NpoPecCHOHANBHON AESTENbHOCTH, KOTOPHIE
UMEIOT (DOPMBI TEJ BPAILCHUS.

KonTpoabnas pabora Ob6si3aTesibHas 4acTh

Ilpu pewienuu 3a0anuti 1-4 3anuwiume npasuIbHbli OMEem U3 Yemaolpex

NpPeONoHCEeHHDBIX.

1. (1 ©6Gamr) B xakux eauHUIAX U3MEPSIETCA IUIOMIAJAh TOBEPXHOCTH
MHOTOTpaHHUKA?

A) B rpanycax; b) B meTpax; B) B kBajgpaTHbIX MeTpax; ') B AByTpaHHBIX Ipajiycax.
2. (1 ©Oamn) Ilmomans OOKOBOM IMOBEPXHOCTH WPHU3MBI BBIYHMCISACTCS TI0
dbopmyie:

3. (1 6asm) Uto sABNAETCS OCEBBIM CEYCHHEM YCEUYEHHOTO KOHYca?

A) paBHOOeApeHHBIN TpeyronbHUK; b) paBHOOenpeHHass Tpamenus; B)
MPSIMOYTOJILHUK; [) IpsIMOyTONIbHAS TpameIusl.

4. (1 ©Oamm) Kakas ¢urypa mnonydaercs TpH BpalieHUH MOPSIMOYTOIBLHOTO
TPEYrobHUKA BOKPYT OJJHOTO U3 CBOUX KAaT€TOB?

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

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuienus u noIy4eHHbulll Omaeen.

d. (2 Gamnma) Pebpo ocHOBaHWS TPaBUIIBLHON TPEYTrONBHOW MHUPAMUIBI 3 M,
anogema 6m. Haiinmure miomaas 60KOBOH MOBEPXHOCTH MHUPAMU/IHI.

6. (2 6anna) uaronans Kyoa paBHa "588. HailauTe €ro 00beM.
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTeNbHOE YIPEkKICHNUE BHICIIIET0 00pa30BaHMs
«Hensbunckuii rocynaperBennsid yausepeute» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ’ crp. 27 u3 46 | Ilepsblii sx3eMILLAp ‘ KOITA Ne

7. (2 6amna) IIpsAMOYTroONBHUK CO CTOPOHAMH 8 CM M 3 CM BpalllaeTcs BOKPYT
Oosbiel ctoponsl. Haiinure o6bem, miomniaau OOKOBOW U MOJHOM MOBEPXHOCTEH
MOJIYYEHHOI'0 Tefa.

8. (2 6anna) BerYMcanuTh MOBEPXHOCTh KPOHBI KyCTapHHMKA, UMEIOIIEro (GopMy
mapa paauyca 0,5 M. B oTBeT 3anumuTe yncio, 1eJIeHHOE Ha TT.

JlonosiHUTEILHAA YACTDH

IIpu vinonnenuu 3adanus 9 sanuwume x00, 060CHO8aHUE PeULeHUsl U NOLYYEHHbIl
omeem.

9.(3 6amna) Co3nmath MoJeNb KIyMObI, uMeromeid (GpopMy KOMOWHHPOBAHHOTO
rE€OMETPUYECKOTO Tea, BBITIOJHUTH HEOOXOMWMBIC pacueThl (TUIOIaah, OO0BEM,
KOJINYECTBO U BUJBI CAXKEHLIEB).

[Ipennonaraemble MOJENIN KIyMO:

Omanonvt omeemos:

Homep 3amanus 1 2 3 4 5 6 7 8 |9
OtBer B (b |b | A 27 2744 72 T 1 |-
48 m;
6471

3.6 IlepBooOpa3Has pyHKUUM, ee TPUMEHEHHUE

Obpazosamenvhbvie pe3yivmamol, noodedcaujue nposepke (InemerHmol).
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOHJT OIICHOYHBIX CPECTB AUCIUTUINHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ cTp. 28 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOITHA Ne

JAPo61,1P64, P66, 1P614. 1Py 1, APy o6, APy 7, APy &, APy 9, IP y
10, APy 11, AP y 18, AP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckue BONpPoOCHI

[Iponomxure onpenenenue: «Pynkuus F(X) HazpiBaeTcs ...».
Packporite reoMeTpUYECKUN CMBICI ONPENEIIEHHOIO0 UHTErpasa.
[Iponomxute onpenenenue: «KpuBoanHeHas Tpaneuus - 310...».
Chopmynupyiite popmyny Herotona-Jleitonua.

B uem 3akirouaeTcst 001IMi BUJ BCeX IEPBOOOPA3HBIX?
Ilepeuncnure npaBuiia BBIYUCICHNUS HHTETPAJIOB.

KonTpoabnas pabora O6s13aTesibHAs YaCTh

IIpu pewienuu 3a0anuti 1-4 3anuwiume npasuibHbll OMEem U3 4emvlpex
NpPeONoHCEeHHDBIX.

1. (1 6amn) Jlnsa xaxoit w3 Qynkumit gynkims F(x)=x3-3x*+1 sapngercs
nepBooOpazHo?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)= 3x%>-6x+1; I') f(x)= 3x2-6X.

2. (1 6amn) Jlana ¢pyuxius f{x)=3x+1. Uemy pasna F(1)&
A)2;b5)4;B)6; 1)
3.(1 6amr) OGmmit B BcexX MepBo00Opa3HbIX 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 6asm) Beruncnute onpeaeneHHbIN HHTETpa:

IIpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuienus u noJLy4eHHbll

omeem.
d. (2 6amna) Senserca mu F(X)=x3-3x+] mepBooOpasHOil mist QyHKIUH
f(x)=3(x%-1)?
6. (2 6anna) 3anaiite mepsoobOpasnyo F(x) mis dysxmun f{x)=3x2-2X,

ecym u3BeCTHBI KoopauHatel Touku M (1,4) rpaduka F(x).

1. (2 oO6amma) Ha pucynke wusoOpaxeH rpaduk Qynknuu y=f(x),
onpenenéuHor Ha wHTepBaie (-3; 11). Haiinure HanMeHblee 3HAYCHHE ()YHKITUH
f(x) Ha otpeske [2; 9,5].
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocynaperBennsid yausepeute» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 crp. 29 u3 46 Ilepsblii sx3eMILLAp KOITA Ne

A | v=f(x)

N ; | / \

J ) ] \ a
D | || =
NN \
\/ |
8. (2 6anna) Ha pucynke nzobpaxkeH rpaguk Hekotopor GpyHkuun y=f(x).

[Tonp3ysach PUCYHKOM, BBIYMCINTE onpeaeiacHHbi uaterpan f(x)dx.

YA

4 —4—\_1' = f(x)

) R ——

]
'

o

JlonosiHMTEILHAA YACTDH

[Ipu BbIMOMHEHWM 3amaHus 9 3amuIIUTE XOJ, OOOCHOBAaHUE PEIICHHUS U
MOJIYYEHHBIN OTBET.

Q. (3 6ata) BeraucauTh miomaab KIyMObl, IIEPUMETP KOTOPOi
OrpaHnyuBaroT JuHUU y=0, y=x, y=-2x+6. Pemiuts n1Byms cnocodbamu. Crnenatb
YEPTEK.

Omanonvl omeemos:

Homep 1 2 3 4 5 0 7 8 9
3a]aHUA
OTBeT T A b T na x3-x%+4 -3 12 3

3.7 Crenenn u kopuu. CTeneHHas pyHKUMUS

Obpa3zosamenvhble pe3yibmamsl, noodiedxcaujue nposepxke (J1eMeHmbl):

NP6 1, 1IP62, 1IP63, IP65, P66, IP6 14. TPy I, 1Py 5, IPy 6, IPy 7,
JNPyS8, 1Py 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeTuueckue BONMPOCHI

1. Chopmynupyiite onpeaencHue CTeneHHON QyHKIUH.
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcust nokymenra - 1 crp. 30 u3 46 ’ IlepBslii sK3eMILISIP KOIIUA Ne
2. [lepeuncnure CBONCTBA CTENEHHON (PYHKIIUMU C LEIBIM MTOKA3aTEIEM.
3. Hepe‘H/ICHI/ITC CBOMCTBA CTEINEHM C JCHUCTBUTCIBHBIM IOKA3aTEJICM.
HpI/IBeIII/ITC IMPHUMCEPHIL.
4, Hepe‘H/ICHI/ITC CBOMCTBA KOpPHA HaTypaHBHOﬁ CTCIICHU. HpI/IBCI[I/ITC IMPUMCEPHI
5. Ha qT0 H€O6XOI[I/IMO 06paTI/ITB BHUMAHUC TIpHU PCHICHUU
HPpalrOHAaJIbHOI'0 YPAaBHCHUS YeTHOU cTeneHu?
6. quy paBC€H KOPCHb YETHOM CTEIICHU U3 OTpHUIATCIBbHOTO yuciua? HpI/IBe,HI/ITe
IMpUMCEP.
7. quy paB€H KOPCHb HCUYCTHOM CTENECHU U3 OTPULATCIBHOI'O ypcua?

IIpuBenure npumep.
8. Ha 4T0 cTouT 00paTUTh BHUMAHUE MIPHU PEIICHUN UPPALMOHATBHBIX, IPOOHO -
PalMOHAIIBHBIX YPABHEHUIN U HEPABEHCTB?

KonTpoabnas pabora O6si3aresibHAs YaCTh

IIpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlll Omeem U3 yemolpex

NpeoNoNCEHHDBIX.

1. (1 6amn) Mexnay KakuMu JABYMS HATYpPaJIbHBIMU YHCIIAMH HAaXOJUTCS YHUCIIO
V192

A)19u20;b)4us5;B)18ul19;I")3 u4.

2. (1 6am1) Onpenenute KOpeHb ypaBHeHHs X°=125

A) b) B) I

3. (1 6anm) Pacmonoxute B mopsiake Bo3pactanus wucna: 2; //5; /17 A) 2; //5
/N7, B)2;//17;//15B) //52;//17; 1) //17~2; //5

4, (1 6amn) YMHOXas ymcia ¢ OJMHAKOBHIM OCHOBAHHWEM, MX CTEMEHH...? A)

ymHOXkaeM; b) nenum; B) cknansiBaem; I') oTHuMaem.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuienus u nojIy4eHHbulll Omeemn.

5. (2 6amna) Haiinure 3Hauenue Boipaxkenus (a>°8. a°)/a®* npu a=7.
6. (2 6amwta) Haiimure 3HaueHne Beipaskenns (V12 + V8)2/10+96.
1. (2 Oamna) PaccrosHue oT HaOmrojaTens, HaXOISIIErocs Ha HEOOJbIION

BbICOTe h KuioMeTpoB Haa 3eMiI€d, a0 HaOI0JaeMOll MM JIMHUA TOPU30HTA
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 31 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITA Ne

Beramcisiercs mo dopmyne I=V2Rh, roe R=6400 kM - pammyc 3emmu. C Kakoid
BBICOTHl TOPHU30HT BHJEH Ha paccTosHuu 48 kmiomeTpoB? OTBET BBIpa3UTE B
KAJIOMETpax.

8. (2 6amna) Pemute ypaBaerue \-32-x=2.

JlonosiHUTEIBLHAA YACTDH

IIpu svinonnenuu 3adanus 9 sanuwume x00, 060CHOBAHUE PEULeHUs U NOLYYEHHbIl
omeem.

9.(3 6aia) Pemmte rpadueckn CHCTEMy ypaBHEHHIT: y=\X, y=X.

Omanouvt omeemos:

Homep |1 2 3 4 5 6 7 8 9
3aaHUsA
Otser |B r B B 49 2 018 |-36 (1; 1)

3.8 Iloka3ateqbHass PyHKIUA

Obpazoseamenvhbie pe3yivmamol, NooJedxRcauue npogepke (eMeHmbl):

JIP61,IP62, P63, P64, IP6 5, IP6 6, IP 6 14. IPy 1, APy 5, P y 6,
NPy 7, APyS8, IPy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BONpPoOCHI

1. Cdopmynupyiite onpeneneHne moka3aTeaIbHON QYHKIINU.

2. [TepeuncauTe cBOMCTBa MOKa3aTEILHON ()YHKITUH.

3. [lepeuncnute ciocOOBI peIIeHNS TTOKa3aTeIbHBIX YPaBHEHU.

4, ChopmynupyiiTe  TpaBWIIO  pEHICHUS  MPOCTEHINHMX  MOKa3aTEIbHBIX
HEPaBEHCTB.

d. B uem 3axmrouaercs rpaduueckuii cmocod penieHus: ypaBHEHH.

6. [IpuBenure mnpumep (PYHKIMOHATBHOM 3aBUCUMOCTH  MOKa3aTEIbHOU

GyHKIMY U3 peaTbHON KU3HH.
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ crp. 32 u3 46 ’ Ilepsslii sx3eMILILAp KOITHA Ne

KonTpoabnasi pabora O0si3aTesibHAS 4acTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuIbHblL OMEEm U3 Yemulpex

NpPeONoHCEHHDBIX.

1.(1 Gamn) Ilpu xakom 3HaueHWU a (yHKIUA y=a* yObIBaeT Ha Bceil 00yacTu
onpeaeneHus ?

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

2. (1 6amm) Ha pucynke m3o0paxkén rpaduk ¢pynkumm Buma f(x)=a*. Haiigute

3Hauenue f(2).

f(2).
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f(x)=a
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A) 25.; b) 5; B) 32; I') HeT BepHOI0 OTBETA

3. (1 6amn) dyukius 3agana popmysnoit: f{x)= (0,5)*. Uemy pasuo f(-2)? A) Vi
B) -4; B) 4; ') V2.

4, (1 6ann) Kopens ypaBuenus f(x)=(1/9)*3=3. Uemy pasro f(-2)? A) 12.,5; b)
13; B) 14; ') 15.

IIpu evinonnenuu 3a0anuti 5-8 3anuwume xo00 peuieHus u nojgy4eHHbulll Omaen.

5.(2 6amna) Haiigure KopeHb ypaBHeHHs 3*2-5*3*=12

6. (2 6amna) CKOJIBKO LIENBIX PELICHUI UMeeT HepaBeHCTBo 1 <7¥1<49?
7. (2 6anna) Haiigure Touky MakcuMyma GpyHKIuM y=>">2
8. (2 6amma) B xonme pacnaga paainoakKTUBHOTO U30TOIA €TO MAcca YMEHBIIIACTCS

27YT rre to - HauaTbHAS Macca M30TOMa, t - BpeMs, MpomIeaIee

1o 3akoHy f(x) = mo
OT Ha4aJbHOr0 MOMEHTa, T - mepuop noaypacnaaa. B HayanpHBI MOMEHT BPEMEHU
Macca nzorona 184 mr. Ilepuon ero momypacmaaa cocrasisier 7 muH. Haiinure,

4yepe3 CKOJIbKO MUHYT Macca U30Tomna OyaeT paBHa 23Mr.
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 33 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITHA Ne

JlomoJiIHUTEIbHASI YACTD
IIpu svinonnenuu 3adanus 9 sanuwiume x00, 000CHOBAHUE PeULeHUsl U NOTYYeHHbIl
omeem.

9. (3 6anna) Pemmure rpaduuecku cuctemy ypaBHEHHI: y=2X, y=2%.

Omanousvt omeemoas:

Homep |1 2 3 4 5 0 7 8
3a/1aHHs

OtBeT B A B A 1 2 -4 21

3.9 Jlorapudmsl. Jlorapupmuyeckas pyHKIus

Obpazoseamenvhbie pe3yivmamul, nooedxncaujue npogepke (neMeHmbl):

JAPo6 1, 1P62, P63, 1P64, P65, IP6 6, AP6 14. APy 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.
TeopeTnveckue BONpPOCHI

1. Chopmynupyiite onpeaeneHre JorapuGmMuueckor GyHKIIUH.

2. [Tepeuncaute cBolicTBa JIorapuMHUIECKON (DYHKITUH.

3. [Iponomxute onpenenenne: «Jlorapudm - 310...».

4. Yemy paBeH sorapudm npousBeaeHUs?

d. Yemy paBen sorapudm 4acTHOTO?

6. [IpuBeauTe mnpuMepbl JorapuMUYECKONW CHUpaId B TPUPOJE U B
OKpPYXAaIoIEeM MHUPE.

7. Ha u9to crout 0OpaTuTh BHHMAaHHE TpPHU PEUICHUU JOTAPUPMUYECKUX U
YpaBHEHHUM 1 HEPABEHCTB?

8. [lepeuncnute cCiocOOBI perIeHUS JIOTapU(PMUIECKUX YPaBHEHUH.

Q. ChopmynupyiiTe TpaBUIIO PEHICHHWS TMPOCTEHIIMX JIOrapuPMUIECKUX
HEPaBEHCTB.

10. B gewm 3axmrodaetcs rpadUUeCcKuii Crioco0 penieHus ypaBHEHU.
11. TlpuBeaute mnpumep GYHKIHMOHAIBHOM 3aBUCUMOCTH JIOrapu(MHUYECKON
GyHKIMY U3 peaTbHON KU3HH.
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOHJT OIICHOYHBIX CPECTB AUCIUTUINHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ crp. 34 u3 46 ’ Ilepsslii sx3eMILILAp KOITHA Ne

KonTpoabnas padora O6si3aresibHAsA YaCTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuIbHblL OMEEm U3 Yemulpex
NpPeONoHCEHHDBIX.

1. (1 6amn) Kakas u3 pyHkiuii Bo3pactaet Ha Bced obnactu omnpesencHus? A)
f(x) = logs x; B) f(x) = 0,7%; B) f(x)= x2; I') f(x)= log 05X

2. (1 6amr) Ykaxwure o0aacts onpenenenus Gyakiuu f(x) = 1g(2x-3)/(X/7)

A) (-7; 1,5); B) (-0;1,5); B) (7; +o0); T') (-1,5;7)

3. (1 6amr) Pacnionoxxuth B opsiake Bo3pactanus: logos 4; 10gos 0,4, 10905

A) 109054, 10905 0,4; 10go,s5 1/4; B) l0go,s 4;1090,51/4; 10go,s5 0,4;

B) 100051/4; 109050,4; 10go54; I') 10go,5 0,4; 1090,51/4 ; 10go,5 4.

4, Haiinure kopens ypaBHenus logs(X-5)=2 A) 11; b)-11; B) -3; I') 3.

IIpu gvinonrnenuu 3a0anuti 5-8 sanuwiume x00 peuleHus u NoJyYeHHbl OMmeen.

5. (2 6anma) OnpenenuTe 3HaUeHNE BhIpakeHus logs 2 + l0ge 3 + 2094,

6. (2 6anna)YkaxuTe HAMMEHBIIIEE 1IeJI0€ pellIeHne HEPABEHCTRA!

logs(6x-4)>2.

7. (2 6ara) Haitnure Touky MakcumyMma GyHkiuu y=8In(x+7) - 8x+3

8. (2 OGamma) J[lns oOorpeBa TOMENIEHHUs, TeMmIepaTypa B KOTOPOM
nojaepkuBaeTcsi Ha ypoBHe T,=15° depe3 pamuaTtop OTOIUICHUS MPOMYCKAIOT
ropsiuyio Boay. Pacxon mpoxoasiein yepe3 TpyOy pamuaropa Boabl m = 0,6 Kr/c.
[Ipoxons mo TpyOe paccTosHUE X, BOJIa OXJIAXKIACTCS OT HAYAJIBbHOW TEMIIEpaTyphI
Ts=91° no remnepatypsl T, nmpudém cm= a*(c*m)/y*log((Ts — Tn)/( T — Tu), Tae
xko3puIMenT  TemnoobMeHa,  o=8-mocrosHHas, y=28 Br/mM*C° 4200
(Br*c)/(xr*C%. Haiigute, n0 Kkakoil Temmeparypsl (B rpamycax Llenbcus)
OXJIaAUTCA BOJIa, €CIIU JIJIMHA TPYObI paauaTtopa paBHa 144 m.

JomosiHuTEIBLHAS YACTh

Ipu evinonnenuu 3a0anus 9 sanuwume x00, 000CHOBAHUE PEULeHUs U NOLYYEHHbII
omeen.

9.(3 6ama) Pemute rpaduveckn cucreMy ypaBHeHHE Y+2X=10g3135-l0gs5, 2y-
3x=6.

© PIBOY BO «Uenl'V»



Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcust nokymenra - 1 crp. 35 u3 46 IlepBslii sK3eMILISIP KOITU S Ne

Omanouvt omeemoas:

Homep |1 2 3 4 5 6 7 8 9
3a1aHus
OtBer | A r A b 5 3 -6 34 0;3)

3.10 MHoxkecTBa. J1eMeHThI TeopuM rpagos

Obpazosamenvhbie pe3yabmamul, nooaedcawue nposepke (emenmsl):
JAPo 1, AP62. [Py 1, APy 2, IP y 3. OK 01, OK 04.

TeopeTuvyeckue BONpPOCHI

1. Chopmynupylite onpeieIeHIEe MHOXKECTBA.

2. [Iponomxute onpenenenue: « O0beIMHEHNE MHOXKECTB - 3TO...».

3. IIponomxute onpexnenenue: «IlepeceueHne MHOXKECTB - 3TO... ».

4. [Iponomxute onpexnenenne: «PasHOCTE MHOXKECTB - 3TO...».

5. N3006pasute 00beAMHEHNE IBYX MHOXKECTB Ha Kpyrax Jisepa.

6. N300pa3ute nepeceueHne Tpex MHOKECTB Ha Kpyrax Jisepa.

7. Chopmymnupyiite omnpenenenue rpada. UTto Ha3bIBaeTcsl BEPUIMHOM,
pebpom rpacda?

8. Kax naiitu crenens BepiinHbl rpada?

9. HazoBute oTiinunTeNbHBIE YEPTHI OJTHOTO U HETIOJIHOIO IpadoB.

10. HazoBuTe OTIMYUTENIHHBIE YEPTHI CBI3HOTO U HECBSI3HOTO IpadoB.

KounrpouasHast padora

Oobs3aTenbHAsA 4aCTh

[Ipu pemenun 3amanuii 1-4 3anumMTE NPAaBWIBHBIM OTBET M3 YETHIPEX
MPEIIOKEHHBIX.

1. (1 6ann) Kakas onepauust nuzodpaxkeHa Ha Kpyrax Jiinepa?

A B

A)E = AkjB; B)E = AuB ; B) = A\B; I') E=A-B.
2. (1 6ann) Kakoii rpad npeacrapien?
A) nonueiii; b) Hemonuelit; B) IEPEBO; ') HyNeBOM.

© PIBOY BO «Uenl'V»




Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcust nokymenra - 1 ‘ ctp. 36 u3 46 ’ IlepBslii sK3eMILISIP ‘ KOITU S Ne
3. (1 6amn) Ilatepo pa®oumx BCTPETUIUCH NPHU BBICAJKE LIBETOB B
KITyMOBI.
Ckoubko Beero 0b110 caenano pykonoxkatuit A) 10; B) 11; B) 5; 1) 6.
4. (1 6aym) Onpenenure creneHb BepIIMHbI B:
A

E
A)8:B)11;B)3;T)S5.

Ilpu evinonnenuu 3aoanuti 5-8 3anuwiume X00 peuwileHus U NOLYYEeHHbIL
omeem.

5. (2 6anna) lansl nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anumuTte u n300pazute rpadudeckn HoBoe MHOXKecTBO E: a) E=Au 5 ;6 )E=ANDB
6. (2 6anna) KonuHbl Apy3bsi 3aHUMAIOTCS KaKUM-HHOY/Ib BHJIOM CIIOPTA.

14 u3 Hux yBiekarorcs ¢yroomom, a 10 — GackerbosoM. M Toabko nBOE
YBJIEKAIOTCA U TEM U APYTUM BUI0M criopta. Ckoiibko npy3eid y Tonn?

1. (2 O6amnma) Ha pucyHke — cxema J0pOT, CBSI3BIBAIOIIUX TOPOJCKHE
napku A, b, B, I', /I, E. Tlo xaxxmoi gopore MOXKHO JABUTATbCS TOJIBKO B OJTHOM
HaIpaBJICHUH, YKa3aHHOM CTpeiaKod. CKOJIBKO CYIIECTBYET Pa3zIMYHBIX MyTell U3
napka A B napk E?

S

8. (2 6anna) MoKHO JI1 HApUCOBATh U300PaKEHHBIN Ha PUCYHKE Tpad HE

OTpbIBas KapaHjail OT OyMaru U NpoBOJs KaxKJ10€ pedpo pOBHO OJMH pa3?
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 crp. 37 u3 46 Ilepsblii sx3eMILLAp KOITA Ne

JlonmosiHMTEILHAS YACTDH

Ilpu evinonnenuu 3adaumusi 9 3anuwiume x00, 0OOCHOB8AHUE peuleHUs U
NOJIYYEHHbIU OMEen.

Q. (3 6amna) [lepByro WM BTOPYIO KOHTPOJBHBIE pabOTHI MO MaTeMaTHKE
yCHEIIHO Hamucanu 33 CTyAeHTa, MEepPBYIO WU TPEThbiO - 31 CTYIAEHT, BTOPYIO HIIH
TpeThio - 32 cTyneHTa. He MeHee ABYyX KOHTPOJBHBIX paOOT BEIMOIHWIN 20 CTYICHTOB.
CKOJIBKO CTYJIEHTOB YCIIEIIHO PEUIWIIA TOJIBKO OJJHY KOHTPOJIbHYIO padboTy?

Imanoxvt 0meemos:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBer B b 10 r - 22 8 HET 18

3.11 DjieMeHTbl KOMOMHATOPUKH, CTATUCTUKUA M TEOPUU BEPOSTHOCTEMH
Obpa3zosamenvhble pe3yibmamsl, nooedcaujue npogepke (J1eMeHmbl):

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

TeopeTuuyeckue BONpoOCHI

1. [Ipomomkure omnpenenenne: «CnydailHOe CcOOBITHE -  9TO...».
[TpuBenute npumep.

2. [TpuBeauTe MpruMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenute npuMep HEBO3ZMOKHOT'O COOBITHS.

4, [Iponomxute omnpeneneHue: «BeposSTHOCTh CIy4yalHOTO COOBITUS -
3TO...».

d. ChopmynupyiiTe IpaBUI0 HAXOXKICHUS CIIOXKEHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe NpaBUiI0 YMHOKEHHS BEPOSTHOCTEH.
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 ‘ crp. 38 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOITHA Ne
7. Kak naiitu cpennee apupmeTnyeckoe 4nciaoBoro psaa’?
8. Kak HaiiTn Mmeauany 4yncioBoro psjaa?
9. Kak Bbruncisiercsa pasmax 4MciIOBOro psjaa?

10. Jns yero HyXHbl guarpammbl, Tpaduku? Ilepeuucnure BHUIBI
JIUarpaMm.

11. TIlpuBeaute npUMepbl MNPOSBICHUS 3aKOHA OONBIIMX YHUCET B
NPUPOTHBIX SIBICHUSIX.

12. TlpuBeaute npUMEpbl MNPOSBICHUS 3aKOHA OOJNBIIMX YHUCET B
OOIIECTBEHHBIX SBJICHUSIX.

13.  Yro uzydaer cTaTUCTUKA?

14.  TIpomomxute onpenenenue: «CoyeTaHue - 3TO...».

15. TIlpomomxute onpenenenue: «Pazmenienue - 3To...».

16. TIIpomomxute onpenenenue: «llepecTaHOBKY - 3TO...».

17. TlpuBeaurte mpuMep MHOXECTBA U3 pPeaIbHON KU3HHU.

18. IlpuBeaurte nmpumMep onepauuu nepeceuyeHuss MHOKECTB.

19. TlpuBeaute mpumep onepanuu 00beTMHECHNUS MHOXKECTB.

20. IlpuBeauTe mpuMep omneparyi pa3sHOCTH MHOXKECTB.

21. PackpoiiTe HOHATUS «Tpad», «IEPEBO», KITUKI».

KonTposabnasi padora O0s3aTe/ibHAS YACTh

IIpu pewenuu 3a0anuti 1-4 3anuwiume npaguibHvlll Omeem U3 yemovlpex
NpeolOHCEHHBIX.

1. (1 6amn) KombGunaTopuka - 3TO pa3aen MaTeMaTUKH, OTBEUYAIOIIUN Ha
BOIIPOCHI CKOJIBKUMU CITOCOOAMU MOYKHO BBIOPATH SJIEMEHTHI ...

A) 3a7aHHOTO KOHEYHOTO MHOXECTBa; b) OeckoHedHOro MHOXecTBa; B)
T000T0 MHOKECTBA; [') MpparmoHaIbHBIX YHCET.

2. (1 6amn) CoenuHeHUsT U3 T JIIEMEHTOB, OTIWYAIONIUECS APYT OT Apyra
TOJIBKO TOPSIIKOM PACIOJIOKEHHS B HUX JIEMEHTOB, Ha3bIBAIOTCS:

A) nepecranoBkamu; b) coueranusimu; B)  pasmemenusmu; I)

KOMOHWHAITUSMHU.
3. (1 Oamnm) Ywmcno Bcex BO3MOXKHBIX Pa3MEIIEHUM BBIYUCISACTCS I10
dbopmyie:
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Muno6prayku Poccun

DdenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@y 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuii rocypaperBennsiii yausepceure» (PI'BOY BO «Uenl'Yy)
Komnemx Yenl'Y

DOH/T OIEHOYHBIX CPEJICTB AUCIUIITAHBI
OVYJI1.01 Maremaruka
CrermanbpHocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus nokymenra -1 ‘ crp. 39 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITHA Ne

A)A™ =npm-m);B) A™=pnm-1) ... (n-m + 1); B)A™=T") A™ =q(11 + 111)

4, (1 6amn) ['pynmupoBka - 370...

A) ynopsiioueHue €IMHMI] COBOKYIHOCTU IO TMpu3HaKy; b) paszOuenue
€UHUI] COBOKYIMHOCTHM Ha TPYyNIbl 1O TMpu3HaKy; B) o0000iIeHHe eIuHUYHBIX
dakToB; ') 0600111eHNE €TMHUYHBIX TPU3HAKOB.

IIpu evinonnenuu 3aoanuti 5-8 sanuwiume x00 peuleHus U noJyYeHHbli
omeem.

5. (2 6amnma) B cpennem u3z 2000 camoBBIX HACOCOB, MOCTYNHBIIUX B
npojaxy, 6 moarekarT. Haiaure BEpOATHOCTH TOrO, YTO OAMH CIIyYaiHO
BBIOpAHHBIN [T KOHTPOJIS HACOC HE MOJTEKaeT?

6. (2 6amta) CpaBHUTH BCXOXKECTh CEMSIH JIFOOBIX TPEX BUIOB OJHOJICTHUX
BeTOB 3a mocieanue 3 rona. CocTaBUTh AuarpaMMmy IO HaWJIEHHBIM JaHHBIM.
CnenaTb BBIBOJIBI.

7. (2 Oamma) IlBeroBomy TNPEMIOKHUIN YKpPacUTh KIyMOy IIBETaMH,
ucnonb3ysa 3 Buma. CKOJBKO Pa3jIMYHbIX BApPUAHTOB €CTh y I[BETOBOJIA, €CIIA €CTh
BBIOOD M3 5 BUJIOB pa3HOM paccaabl?

8. (2 6amna) CKOTBKUMH CTIIOCOOAMHU MOXXHO TMOCAANTh 4 KyCTapHHKAa B
OJUH psin’?

JonmosiHuTEIBbHAS YACTh

IIpu svinonenuu 3aoanus 9 3anuwume x00, 000CHOBaAHUE peuleHUs U
NOJIYYEHHbIU OMEen.

9. (3 6amma) UTtoOBl MOCTYNMHUTh B MHCTHUTYT Ha CHEIUATBHOCTH «Mactep
CaJioBO- TAPKOBOTO M JAHAMA(THOTO CTPOUTEIBCTBA», AOUTYPUEHT JODKCH
Habpate Ha EI'D He Menee 70 OamioB MO KakJIOMy H3 TpEX MPEIAMETOB—
MareMaThKa, PYCCKUWA S3bIK M HMHOCTPAHHBIA s3bIK. YTOOBI NOCTYNHUTH Ha
cneruanbHOCTh «KoMMeprusy, Hy>)kHO HaOpath He MeHee 70 0a/ToB MO KaXIOMY
13 TpEX MPEAMETOB — MaTEMAaTUKa, PYCCKUM SI3bIK U OOIIECTBO3HAHUE.
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Muno6prayku Poccrn

DenepanbHOE TOCYIapPCTBEHHOE OIOKETHOE

@” 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHUs
«Hensbunckuit rocympaperBennsiii yausepceure» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

DOH/T OICHOYHBIX CPEJICTB AUCIUTLIHHBI
OVY/I1.01 Maremaruka
CrermmanpaocTh 40.02.02 TIpaBooxpaHUTENbHAS ICATCILHOCT

Bepcus mokymenra -1 crp. 40 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOITHA Ne

BeposiTHOCTH TOrO, 4yTO0 aOUTYypUEHT 3. moayduT He MeHee 70 OayioB 1Mo
MareMmaruke, pasHa 0,6, mo pycckomy s3bIKy — 0,8, IO HUHOCTpaHHOMY SI3BIKY —
0,7 1 o 00111ECTBO3HAHUIO

Haiigute BEpOATHOCTH TOTO, YTO 3. CMOXKET MOCTYMUTh XOTS Obl HA OJHY U3
JBYX YIOMSIHYTBIX CIIEIIMAIbHOCTEH.

Omanousvt omeemos.

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

3.12 YpaBHeHUS U HEPABEHCTBA

Obpazoeamenvhbie pe3yivmamul, nooJexncaujue npogepke (neMeHmbl):

JNAP62, P63, APo6 14. APy 1, APy S5, APy o, APy 7, APy 8, APy 11, AP y 18,
JIPy 19. OK 1, OK 2, OK 3, OK 4, OK 5.

TeopeTnveckue BONpPOCHI

UTto Ha3bpIBaeTCAd YpaBHEHUEM ?

UTO 3HAYUT PEUINTh ypaBHEHUE?

UT0 Takoe KOpeHb YpaBHEHUS?

UT0 Ha3bIBAETCA HEPABEHCTBOM?

UTO 3HAYUT PElINTh HEPABEHCTBO?

B uem 3akirouaeTcsi «MeTo[ UHTEPBATIOBY»?

Uto Ha3bIBaETCS PEIICHUE CUCTEMbl YPABHEHM ?

O N kWD R

UTO 3HAYUT PEUINTh CUCTEMY YPABHEHUI?

[Ipu pemieHny Kakux ypaBHEHUN U HEPABEHCTB, CIEAYeT OOpaTUTh BHUMAHHUE
Ha 00JIaCTh IOMYCTUMbIX 3HAUCHU?

10. Ilepeuncnute cOCOOBI PENICHHS YPaBHEHUN.

11. Tlepeuucnure cnocoObl pEUICHUS CUCTEM YPaBHEHUH.

KonTpoabHas padora O0si3aresibHAsA YacTh

Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuibHvlll omeem U3 yemovlpex
NpPeolONCEHHDIX !
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Bepcus nokymenra -1 ‘ crp. 41 u3 46 ’ Ilepsblii sx3eMILLAp ‘ KOITHA Ne
1. (1 6amn) Kakoe u3 uncen siisiercst kopHeM ypaBHeHus logo(X+1) = 1
2. (1 6amn) Kakue u3 ypaBHeHU UMEIOT 00Jiee OJTHOTO KOPHSI?

3. (1 6ann) Onpenenure Bua ypaBHeHuss V—32 — * = 2.
A) nunerinoe; b) kBanpatHoe; B) uppanuonansroe; [') pannonansHoe.

4, (1 6amn) OnpenennuTe HaMMEHBIIEE LEJI0€ PEIICHUE HEPaBeHCTBa 5*2<1?
IIpu évinonnenuu 3adanuti 5-8 3anuwume x00 peuieHus U NOJTY4EeHHbII OMeEemn.
5. (2 6anna) Haiimure kopeHb ypaBHEeHHUs | X-3 | =2

6. (2 6ata) Pemmre cucteMy ypaBHeHumit: x-y=8, 2 *¥ = 16.

8. (2 Gamna) Pemnte ypasrenue (2x - 3)V3x2 - 5x - 2=0.

JlonosiHUTEILHAA YACTDH

IIpu evinonnenuu 3aoanus 9 3anuwume xo00, 060CHO8AHUE peuleHUsl U NOJYYEeHHbIl
omeem.

9. (3 6ama) Pemre ypaBuerue 2sin?X - V3cos(m/2 —x)=0

Omanonvt omeemos:

Homep 1 2 3 |4 5 6 7 8 9
3aJaHHS

Omer |B [AB|B |A |15 |(10:2) | (-0:0]U[2:3] | -1:6 | 2m; 7n/3; 87/3; 3m;

4. ®OH/I OLIEHOYHBIX CPEACTB IS Py0e:KHOT0 KOHTPOJIs (o utoram 3.1 - 3.4)
Obpazosamenvhble pe3yivmamol, noodJedxcaujue npogepke (neMeHmbl):

JAPo61,IP63,/IP64, AP65,IP6 6, IP69, IP6 11, IP6 12, IP6 14. IPy 1,
NPy o6, 1Py 7, APy 8, APy 9, Py 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.

Oobs3aresibHA"A YaCTh

lIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHbIlU OMEEMm U3 Yemulpex
NpeoslONCEHHDIX.

1. (1 ©Oamn) Hanet Toukum A(2,0,5), B(-2,0,3). Kakue KOOpAWHATBHI HMEET
cepennHa orpe3ka AB - Touka M?

A) M(0;3;4) b) M(2;3:4); B) M(0;-3;4); I') M(0;3;-4).
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Bepcus mokymenra -1 ‘ crp. 42 u3 46 ’ Ilepsslii sx3eMILILAp ‘ KOITHA Ne
2. (1 6amn) Ilpsameie AB u C]] mapannensHbie. Kakoe pacnoyioxkeHWe HUMEIOT
npsmeie AC u BJ1?

A) mapannensHbie; b) nepnennukymsipaeie; B) ckpemmBatotes ) mepecekarorcs.
3. (1 Gamn) Haiigure KopeHb ypaBHEHHsS: cos Tx/6=\3/2 . B oTBeT 3ammmuTe
HanOOJBIINI OTPHUIIATENh OTPUILIATEIHHBIN KOPEHb.
A)-3;5)0; B)-2;T) -1.
4.(1 6ann) Ha pucynke nzobpaxen rpadux npousBoanoi pynkuuu y=f(x). [Ipu
KaKoM 3HAa4eHHUH X (PYHKIHS MPUHUMAET CBOE HAaNOOJIbIIIee 3HAUCHNE Ha OTPE3Ke

A

y=f"(x)

=Y

o] 1

[-4; -2] ?

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

Ilpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuteHus U NOJIY4eHHbILL Omeen.

5. (2 6anna) BepxHue KOHIIBI IByX BEPTUKAIBHO CTOSIINX CTOJIOOB, YAAJIEHHBIX Ha
paccrosiHue 4 M, COEIWHEHBI TmepekiaaauHod. Breicota omHoro cronbda 10 M, a
npyroro 7 M. Hailgure niMHy nepekiiaguHbl.

6.(2 6amma) anst wersipe Touku: A(0M1), B(1,-1,3), C(3,1,0) [1(3,2,2) HJokaxwure,
yTo otpe3ku AB u C]I nepneHaAuKyIapHbI.

7.(2 6anna) JIBurasich co CKOpOCThIO V = 3 M/C, TPAKTOp TAIIUT caHu ¢ cuioir F=40
kH, HampaBiIIeHHON IOJ OCTPBIM YIJIOM 0 K TOPU30HTY. MOIIHOCTB, pa3BUBacMas
TpakTOpoM, Beraucisgercs mo ¢dopmyine N = Fvcosa. Halimure, npu kakom yrie o (B
rpaaycax) 3Ta MOIIHOCTh OyAeT paBHa 60 kBT

8. (2 6anna) MarepuanbHas TOYKa ABHYKETCS HPAMONHMHENHO 1O 3aKoHY X(t)=t’-
13t+23 (rme x— paccTositHue OT TOYKH OTCYeTa B METpax, t— BpeMsl B CEKyHJax,
M3MEPEHHOE C Hayaya JIBI)KeHUs). B kakoil MOMEHT BpeMeHM (B CEKyHIax) ee
CKOpOCTh ObLiIa paBHA 3 M/c?
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JlomoJIHMTEIbHASA YACTh

IIpu evinonnenuu 3aoanus 9 sanuwume xo00, 000CHO8aHUE peuleHUs: U NOJIYYeHHbI
omeem.

9. (3 6anna) Pa36uTh BETHUK NMPSIMOYTOILHON (POpMBI (OTHOIIEHUE CTOPOH 2:3) Ha
YacTH Pa3IMYHOM  TUIOMIAJAW. YKaXHTE pa3HbIM IIBETOM TapajuleiIbHEIC,
MEPICHANKYIIAPHBIC, CKPCIIUBAIONIUECS  OTPE3KH. PaccunmrTaTh  KOJUYECTBO
CaXCHIICB IBETOB JUIA Kaxjaoro cektopa. OQopMuUTh cXeMy IBETHHKA (MOXXHO
UCII0JIb30BaTh KoMIbloTep). Hanpumep,

Omanonvt omeemos:

Homep |1 2 3 4 5 6 7 8 9
3a7aHus
OTBeTr A r r b 5 - 60 8

5. ®oH/1 OLIEHOYHBIX CPEACTB ISl IPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

Ha BmImonHEHWE NMHUCHMEHHOW JK3aMEHAIIMOHHOW pabOTHI MO MAaTeMAaTHUKE
naercsa 4 actpoHoMuueckux vaca (240 MuHyT).

DK3aMeHaAllMOHHAsT paboTa COCTOMT WX 2-X 4YacTe: o00s3aTeabHON |
JIOIIOJIHUTEIHLHOM.

OO0si3aTenbHas 4acTb COACPKUT 3aJaHUST MUHUMAIBHOTO 00s3aTE€bHOIO
YPOBHSI, JOMOJHUTENIbHAS 4aCTh - 00JIee CI0KHbIC 3aaHusl.
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[Ipu BhIMOTHEHUH 3aIaHUI 0053aTEIILHON YacTH TPeOyeTCs MPECTaBUTh X0/
pelieHrs W yKaszaTh IOJYYCHHBIM OTBET. 3a MPaBWIBHOE BBHITIOJHEHUE JIHOOOTO
3alanug U3 00s3aTeNbHOW 4YacTh oOydaromuiics monyyaetre oauH Oami. [lpu
BBITIOJIHEHUU 3alaHUsl U3 JOMOJHUTEILHONW YacTU HEOOXOIUMO MOJIPOOHO OMUCATH
XOJl pelieHusl U JaTh oTBeT. [IpaBuiibHOE BBIMOTHEHUE 3aJIaHUI JTOMOJIHUTEIHHON
4acTH olleHuBaeTcs 3 6amaMu win 1-2 6amuiaMu 3a YaCTUYHOE pelIeHue.

bannel, momydeHHbIC 32 BCE BBIMIOJHECHHBIC 3aJJaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOALTILHOU cucmeme

OTMeTKa Ywucno 6ammoB, HEOOXOAUMOE TSI IOTYyYEHUS OTMETKH
«3» (yoB.) 6-9
«4» (xopoI110) 10-14(1e MmeHee 0JTHOTO 3a/IaHus U3 IOTIOJTHUTEIIbHON YacTH )
«5» (OTIAUYHO) oosee 14(He MeHee IBYX 3alaHUK U3 JOTIOJTHUTEIIHPHOM YaCTH )

Obpazoseamenvhble pe3yivmamul, NoOJexRcauue Npogepke (eMeHmbl):

JAP6 1, AP62, P63,/ IP64,1P65, 1IP6 6, IP6 7, 1P 6 8, AP 69, /IP 6
10, AP6 11, AP 6 12, IP 6 13, JIP 6 14.

APy 1, Py 2, 1Py 3, IPy4, IPy 5, IPy o6, 1Py 7, APy &, IPy 9, IP y
10, APy 11, APy 12, AP y 13, APy 14, APy 15, AP y 16, AP y 17, IP y 18, IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.

JK3aMeHAIlMOHHbIE 32/IaHUSA 110 MaTeMaTHKe
O0s3aTe1bHAsI YACTh

IIpu evinonnenuu 3a0anuti 1-12 3anuwume xo00 pewenus u noy4eHHbllL
omeem.

1.(1 6amn) Beraucnure: 2sin(-1t/6)+2c0s(7 /3)

2.(1 6amr) Ha pucyHke >KHpHBIMU TOYKAMU TIOKa3aHO CYTOYHOE KOJUYECTBO
0CaJIKOB, BbIMaAaBmuX B Jnucte ¢ 7 mo 18 nekadbpsa 2001 rona. Ilo ropuzonTanu
YKa3bIBAIOTCS YHCIIA MECSA, [0 BEPTUKAIN — KOJIMYECTBO OCAJIKOB, BBINABLINX B
COOTBETCTBYIOIIMN JEHb, B MWUIMMETpax. [ HAriasiiHOCTH >KUPHBIE TOYKH Ha
PUCYHKE COEIUHEHBI JIMHUEH. OnpenenuTe no pUCYHKY, CKOJBKO JHEW BbINAAAN0
0oJiee 2 MUJITUMETPOB OCAJAKOB?
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Bepcust nokymenra - 1 ctp. 45 u3 46 IlepBslii sK3eMILISIP KOITU S Ne

3 . (1 6amn) Mob6unbHbI Tenedon croun 16000 pybmneir. Uepes HekoTopoe
BpeMs 1IeHy Ha 3Ty Mojenb cHuzwiu g0 15200 py6neii. Ha ckonbko mponeHToB
Obl1a CHIDKEHA 11eHa?

4.(1 6amr) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOH, 5 C BapeHbEeM U 4 ¢ BUIITHEH.
KOna nayrag BeIOMpaeT OJMH NHPOXKOK. Haiinure BEpOSTHOCTH TOTO, YTO OH
OKaXEeTCsI C BUIIHEH.

5. (1 6amn) Haiinure 3HadeHne BoipaxkeHus logy2 + 100,32
6. (1 6amwt) Haiiaure kopens ypaBaenns N7 — 6X = 7
1. (1 6amn) Pemmure HepaBencTBO 2**° > 64. B oTBeT 3amuIIuTe
HaWMEHBIIIEE TTOJIOKUTEIBHOE.
i+2 e l
8. (1 6ayn) Haiinute KOpeHb ypaBHCHHS oaadil
Q. (1 6amr) Haiinute npous3BoaHyt0 QYHKIUU B TOUKe X=0:

y = 5/4x* - 6x% +7x-1

10.(1 6amnn) L[BeTHUK, O0OPMIICHHBIH TIO WHIUBHIYATHHOMY 3aKa3y, UMEET
dopmy mmnuHApa. Beicota nBetHuKa 35 oM, auametp ocHoBaHus 20 cM. CKOJIBKO
3eMJId HEOOXOMMO TIPUBECTH, YTOOBI IBETHUK OBLI 3alIOJHEH MOJTHOCTHIO. B oTBET
3aMUIINATE YHUCIIO, ICJIEHHOE Ha TT.

11.(1 6anm) Haitnure mmomans Gurypsl, n300pax€eHHOM Ha PUCYHKE
111 Z\ l

\
\
\

_

12.(1 6amn) Teno aBuskeTcs 1o 3akoHy S(t)=3t>+5t (M) Haiimure cxopocTsb
Tena yepe3 1c mocie Havalia IBH>KEHUSI.
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JlonosiHuTEILHAA YACTDH
Ipu svinonnenuu 3a0anuti 13-16 3anuwume x00 peuteHus u nNOJYYEeHHbII OMEEem

13.(3 6Gamma) Beluuciaute miIom@aasr 3€MJIM, OTBEACHHOTO MO KIyMOY,
IIEPUMETP KOTOPOTO OrPaHHYMBAIOT JIMHHMU Y=X>-2X-2 M y= - x*+2. Brimonaute
YepTexK.

OTBet naiiTe B KBaJIpaTHBIX METpax.

14. (3 Gamna) Pemmre ypaBHenme Sin?X - 2sinx=0. B oTBer 3amummuTe
KOJIMYECTBO PEIICHUH, TPUHAAJICKAMNX MPOMEXKYTKY [0; mt].

15. Haiiaute 00BbeM MHOTOTpaHHUKA, W300paXEHHOTO Ha PHUCYHKE (BCe
JIBYTPAHHBIC YTJIBI TIPSIMBIC).

| ,

/|

16. (3 6amma) IlepBwlif cagoBOM BBICAKHMBaeT 126 cakeHIIEB Ha 5 4YacoB
osicTpee, yeM BTOpoi. CKOJBKO CaKCHIICB 3a 4Yac BBICAKHMBACT IEPBBIM CaJIOBOJI,
€CJIM U3BECTHO, YTO OH 3a Yac MOJKET BbICAJUTh HAa 5 Ca)XCHIICB OOJIBIIIC BTOPOTO?

Omanonvl omeemos:

Homep |12 (3|4 56718 |9]10 1112 13|14 | 15|16
3a1aHus

Otger |2|3|5|025|6|-|1|- [7[35000|15{11{9 |5 |6 |13
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