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@OHJT OICHOYHBIX CPEACTB pa3paboTaH Ha OCHOBE (eaepalbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CpPeAHEro oOIero oOpa3oBaHUs,
yTBepxaeHHOro Ilprnkazom Munnpocsemenuss Poccun ot 12.08.2022 N 732 u
OpUMEPHOM MpOrpaMMbl TIO JaHHOW 001Ie00pa3oBaTeIbHON  JUCIUIUIMHE,
paccMoTpeHHOUM U omoOpeHHoM Ha 3acenanuu I[lemarornueckoro coBera ®I'BOY
JI1O UPIIO (ITpotokon Ne 13 ot 29.09.2022 1)

@OoHJT OICHOYHBIX CPEIACTB paccMoTpeH U oxo0peH Ilemarormyeckum

coBeToM Tpounkoro ¢punnana PI'bOY BO «Henl'¥V» (mpotokon Ne 7 ot «27.03.2025
L.).
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1. Pe3yabTartsl 00yueHus, periaamentuposanusie ®I'OC COO
¢ yuetom ®I'OC CIIO

JlucuunjnHapHblie (MpeaMeTHbIE) Pe3yJbTAThl 0TPAKAIOT:

- Brnagenme wmeromamMm 0Ka3aTeNbCTB, AJITOPUTMAMH pEIICHUS 3a]ad;
yMeHrue (GOpMYyIHpPOBATh OIPEIACICHHS, aKCHOMBI M TEOpPEMBI, MPUMEHATHh WX,
MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKACHUS B X0/ PEIICHUS 3a/1a4;

- YMeHHe OmnepupoBaTh TOHITHAMH: CTCINCHb YHCIA, JOorapudM UHCIa;
YMEHUE BBIMOJIHATh BBIYKMCICHUE 3HAUYCHUNW W TPEOOpa30oBaHUs BBIPAKEHUM CO
CTENEHSIMU U JoraprudpmaMu, Tpeodpa3zoBaHus JPOOHO-PAMOHATBHBIX BBIPAKEHUN;

- YMeHHe onepupoBaTh MOHSATUSMHU: paIlMOHAJIBHBIE, HppaIMOHAIIbHBIE,
MOKa3aTeNIbHbIC, CTETICHHBIE, JTOTapUu()MUUIECKHE, TPUTOHOMETPUICCKAE YPABHCHHUSI
Y HEPABEHCTBA, UX CHUCTEMBI;

- YMeHHme omepupoBaTh MOHATHUSAMHU: (DYHKIHS, HEMpepbIBHAS (QYHKIHS,
MPOM3BOAHAS, TIEPBOOOpa3Has, OIPEACICHHBIH WHTETPA, YMCHHE HaXOIUTh
IIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIIMNA, HCIOJIb3Yysl CIpPaBOYHBIE MaTepUallbl,
UCCJIEIOBATh B TMPOCTEUIINX CIy4asX (YHKIHMHM HAa MOHOTOHHOCTH, HAaXOJWTh
HauMOOJBIITNE U HAUMEHBIITUE 3HaUYCHUS (PYHKITNI; CTPOUTH IpaKi MHOTOUYJICHOB C
WCIIOJIb30BAaHMEM armapaTa MaTeMaTHYeCKOTo aHaln3a; MPUMEHSTHh MPOU3BOIHYIO
IpY PEIICHUH 33Jlad Ha JBW)KCHHE, PEIIaTh MPaKTUKO- OPUEHTHPOBAHHBIC 33]Ia4M
Ha HaWOOJIBIIMEC W HAWMEHBIINE 3HAYCHHS, Ha HAXOXKICHUE IyTH, CKOPOCTH M
YCKOPCHHSI,

- YMeHune  omepupoBaTh  TOHATUSMU:  pallMOHAIbHAS  (PYHKIHA,
nmokazaTenbHass (PyHKIUS, cTeneHHas (yHkus, gorapudmMuyueckas QyHKIuS,
TPUTOHOMETpUUYECKHe (DYHKITMHU, 0OpaTHbIe (YHKIIMU; YMEHHE CTPOUTH TpaduKu
M3YYEHHBIX (DYHKIMI, WCHOMB30BaTh TpadUKU TPH H3YUYCHUHU IPOIECCOB U
3aBUCUMOCTEH, MpU PENICHUH 3a7ad M3 JPYTUX yYeOHBIX MPEAMETOB M 3ajad M3
peabHOM KU3HM; BRIpaXKaTh (hOPMyJIaMU 3aBUCUMOCTH MEK]Ty BETMUMHAMH,

- YMeHue pemarh TEKCTOBBIE 3a/ladydl pPa3HBIX TUIOB (B TOM YHCJIE Ha
MPOIICHTHI, JIOJIM W YacTW, HAa JBIKEHWE, padoTy, CTOMMOCTH TOBApOB W YCIYT,
HAJIOTH, 3a7a4d W3 00JIACTU YMPABJIICHUS JTUYHBIMA W CEMEHHBIMHU (PUHAHCAMU);
COCTABJISITh BBIPAKCHHS, ypPaBHEHHS, HEPABEHCTBA W HMX CHCTEMBI 10 YCIIOBHUIO
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3a/la4yd, MCCIEIOBAaTh IIOJYYEHHOE pEUIEHWE M OLEHHMBAaTh MPaBAONOA00HOCTb
pe3yJIbTATOB;

- YMeHHe omepupoBaTh MOHATHAMH: CpelHee apu(pMETHIECKOe, MeIuaHa,
HauOOJbIIIEE W HAWMEHbIIEE 3HAYEHMs, pa3Mmax, JUCHEpPCHs, CTaHAapTHOE
OTKJIOHEHUE YUCJIOBOT'O Habopa;

- YMeHue U3BJIeKaTh, HUHTEPIIPETUPOBATh HH(OPMAIUIO, MPEICTABICHHYIO B
TabnMIlax, Ha JuarpaMmax, Trpadukax, OTPaKaIOIIyI0 CBOMCTBA peaJbHBIX
MPOIIECCOB M SIBJICHUM; MPEACTaBIATh HHQPOPMAIUMIO C TMOMOIINbI Tabuull u
JIarpaMM; HUCCIEI0BATh CTATUCTUYECKUE NAHHBIC, B TOM YHUCIE C NMPUMEHEHUEM
rpaduueCcKuX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

- YMeHHEe OIepupoBaThb IIOHATUSMH: CIyYaWHBIM OMNBIT U CIyYalHOE
COOBITHE, BEPOSATHOCTH CIIy4ailHOTO COOBITHS;

- YMeHHE BBIYHCIATH BEPOSITHOCTh C HCIIOJNB30BAaHUEM TrpaduyuecKux
METOJIOB; TMPUMEHATH (OPMYJIBI CIOXKEHHS] U yMHOXKEHHSI BEpPOSTHOCTEH,
KoMOUHaTOpHBIE (haKThl U (HOPMYJIBI IPU PELICHUN 3a/1a4; OIEHUBATh BEPOSITHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO CO CIy4YallHBIMU BEJIMYHMHAMU;

- YMeHue NpUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMeHue OIepupoBaTh IOHATUSAMHU: TOYKa, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, JABYI'PAHHBINA YTOJI, CKPEIIUBAOIINECS IPSAMbIE, MMAPALICIIBHOCTD U
MEPIEHAUKYIJISIPHOCTD MPAMBIX U IUIOCKOCTEN, YIOJI MEXAY MPSIMBIMHU, YTOJ MEXKY
OpsAMOM M TUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PAaCCTOSTHUE OTTOYKH JO
IJIOCKOCTH, PACCTOSIHUE MEXIYy MNPSIMBIMHM, PACCTOSHUE MEXIY IUIOCKOCTAMU;
YMEHHUE HCIOJb30BaTh IMPH PEIICHUU 3aj]ad Hu3ydeHHble (aKThl U TEOpPEMbl
MJIAHUMETPUU; YMEHHUE OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;

- YMeHue ONEPUPOBATH MTOHSTUAMMU: MHOTOIPaHHUK, CECUCHUE
MHOTOTPaHHHKA, Ky0, apauiefenumne;], mpu3Ma, mupaMusa, Gurypa u moBEpXHOCTh
BpaleHus1, MWIMHIP, KOHYC, map, chepa, ceuenust Gurypsl BparieHusi, MIOCKOCTb,
Kacaromasicss cdepbl, MWIMHAPA, KOHYCa, IUIONIaJb TMOBEPXHOCTH MMHPAMUJBI,
OpU3Mbl, KOHYycCa, IWIMHApA, IJomans chepbl, o0beM Kyba, NpSIMOYTOIbHOTO
napajuielienunena, NUPaMuAbl, TMPU3MBI, LMUWIMHApPA, KOHyca, IIapa; YMCEHHUE
U300pakaTb MHOTOTPAaHHUKHU M TMOBEPXHOCTH BpallCHMs, UX CEUEHHUS OT PYKH, C
MOMOIIBI0 YEPTEHKHBIX HMHCTPYMEHTOB M  JJEKTPOHHBIX CPEICTB;, YMEHHE
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pacro3HaBaTb CUMMETPHUIO B NPOCTPAHCTBE; YMEHHE PACIO3HABATH IPABUJIbHBIC
MHOTOTPaHHHKU;

- YMeHHe OnepupoBaTh MOHATHUAMM: IBHXKEHHE B MPOCTPAHCTBE, MOJOOHbIE
(Gurypsl B NMpoCTpaHCTBE; UCHOJIb30BaTh OTHOIICHHE IJIOLIA/IEH MOBEPXHOCTEH U
00BEMOB NMOAOOHBIX PUTYp IIPU PEIICHUU 3a7a4;

- YMeEHHE BBIYMCIIATh T€OMETPUYECKHE BEIUYMHBI (JJIMHA, YIOJ, IJIOMIA/b,
00BbeM, IMJIOLIAAb TIOBEPXHOCTH ), UCTIONb3Ys U3yUEHHbIE (POPMYJIBI U METOIbI;

- YMeHue onepupoBaTh MOHATHAMHU: NPSAMOYTOJbHAs CHUCTEMa KOOPAMHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAISIPHOE IPOU3BEACHUE, YOI
MEKly BEKTOpaMU, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCJI0; HAXOIHUTh C
NOMOIIbIO H3YYEHHBIX (OPMYJl KOOPJIMHATHI CEPEAMHBI OTpPE3Ka, PACCTOSHUE
MEXy IBYMS TOUKAMU;

- YMeHue BhIOMpPATh MOAXOASIINN U3yUYeHHBIH METOJI JJIs PEIICHUs 3a1a4u,
pacrno3HaBaTh MaTeMaTHUYecKue (PakThl 1 MaTEMATHUECKUE MOJIEIH B IPUPOIAHBIX U
OOILECTBEHHBIX  SIBJICHUSX, B HCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUA POCCUMCKON U MUPOBOM MAaTeMaTH4YECKON HAyKH.

- YMeHue onepupoBaTh NOHATHAMU: ONPEACICHUE, AKCHOMA, TEOpEMa,
CJIEICTBHE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCHIIbHBIE (POPMYIHPOBKH;
yMeHue (GopMyJIHpoBaTh OOpaTHOE U MPOTUBOIIOIOKHOE YTBEPKAECHUE, IPUBOJUTH
IIPUMEPBl U KOHTPIIPUMEPBI, HUCIIOJIB30BATH METOJ MAaTEMaTUYECKOW WHIYKIIWH;
IIPOBOAMUTDL JIOKA3aTEJIbHBIE PACCY)KICHWS IPHU PEIICHUH 3a7a4, OLICHHWBATh
JIOTUYECKYIO MPAaBUIIBHOCTD PACCYKICHUM;

- YMeHue onepupoBaTh MOHATUIMU: MHOXKECTBO, IOJAMHOXKECTBO, ONEPALINH
HaJl MHOJKECTBAMH;, YMEHHE HCIIOJIb30BATh TE€OPETUKO-MHOKECTBEHHBIN amnmnapar
IUISl ONHMCAHUSL PEAIBHBIX MPOLIECCOB W SIBICHUW, W NPU PEIICHUU 3a1ad, B TOM
qucie M3 Jpyrux ydeOHbIX mnpeametoB; 2.1 Pe3ynbrarbl, 3aKkperieHHbIE 3a
ITUCHUTUINHOMN

- YMeHue omnepupoBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, LMK,
rpag Ha IUIOCKOCTH; YMEHHE 3a7aBaTh M ONKCHIBaTh Tpadbl pa3IUYHBIMU
croco0aMu; UCIONIb30BaTh Ipadbl IPHU PEUICHUU 33/1aY;

- YMeHue cBOOOJHO OMEPUPOBATH MOHATUSIMH: COUYETaHHE, NEPECTAHOBKA,
YUCJIO COYETaHWM, YHUCIO TMEPEeCTaHOBOK, OMHOM HpIOTOHA; yMeHHE NPUMEHSTH
KOMOMHATOpPHBIE (PaKThl U PACCYKICHUS IJIs PEIICHUs 3a1a4;
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- YMeHHE OnepupoBaTh MOHATHAMH: HATypajJbHOE YHCIO, LEJI0E YHUCIO,
OCTAaTOK [0 MOJAYJIO, PAIlMOHAIBHOE YHCIIO, UPPALMOHAIIBHOE YKCIIO, MHOKECTBA
HAaTypaJbHbIX, ULEJIbIX, palUOHAIbHBIX, JECUCTBUTEIIbHBIX YHCET; YMEHHE
UCIOJb30BaTh MPU3HAKM  JEIMMOCTH, HAWMEHBIIMM OOLMI  JeauTens WU
HauMeHblllee o011ee KpaTHOE, allrOPpUTM EBKINIa IpH pelieHnt 3a/1a4; 3HaKOMCTBO
C Pa3JIMYHBIMU NO3ULIMOHHBIMHA CUCTEMAMU CUUCIICHUS;

- YMeHue CcBOOOJHO ONEPUPOBATH MOHATHSIMM: CTENEHb C LEJIbIM
MOKa3aTeleM, KOpPEHb HAaTypalbHOW CTENEHH, CTENEeHb C paluOHAIbHBIM
MOKa3aTeleM, CTENeHb C JEHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKA3aTelIeM,
norapu(M yucia, CHHyC, KOCUHYC U TAHT€HC MPOU3BOJIbHOIO YUCIIA;

- YMeHHMe  onepupoBaTh  IOHATUSMH:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPAaBHEHUNW M HEPABEHCTB,
PAaBHOCWIBHOCTh ~ YPAaBHEHMI, HEPAaBEHCTB U  CHCTEM,  palMOHAJbHBIE,
UppaloHaIbHbIE, HoKa3aTeNbHbIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUUYECKHE YpaBHEHHUs, HEPaBEHCTBA W CHUCTEMbI; YMEHHE peIlaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMbI C MOMOILBIO PA3IUYHBIX MPUEMOB; PEIIaTh
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMbl C NApamMeTpOM; IPUMEHATHh YpaBHEHUS,
HEpPaBEHCTBA, MX CHUCTEMbl ISl PEIICHHs MaTEeMaTHYECKUX 3aJady W 3aJad Hu3
pPa3IMYHBIX 00JACTEN HAYKU U pealTbHOM JKU3HU;

- YMeHne cBOOOJHO ONEpUpOBaTh MOHATUAMU: Tpaduk GyHKIKMU, oOpaTHas
byHKIMS, KOMMO3UIMS (YyHKIWA, TuHEHHas (QyHKIUSA, KBajpaTudHas (yHKIHS,
cTeneHHass (YHKIUS C LeJbIM I[OKa3aTesleM, TPUTOHOMETpUYEecKrue (QYyHKIUH,
oOpaTHbIE TPUTOHOMETpHUUYECKHE (DYHKIMH, IMOKa3aTelbHas M JorapupmMuyeckas
GyHKUMM; yMEHUE CTPOUTh Tpapuku (YHKIMMA, BBIIOJHITH MPEOoOpPa3OBAHMS
rpa@uKoB QyHKIIHIA;

- YMeHue HUCHoab30BaTh Tpaduku (QYHKUMHA 11 U3yYEHHUS MPOLECCOB U
3aBHCHMOCTEH MPH PELICHUH 3a/1a4 U3 APYTUX yU4eOHBIX MPEIMETOB U U3 PEaIbHOM
’KU3HU; BBIpaxaTh (OpMyJIaMHi 3aBUCUMOCTH MKy BEIUYNHAMU;

- YMeHue CBOOOJHO ONEPUPOBATH MOHATUSMU: YETHOCTh (YHKIIHH,
NEPUOANYHOCTh (DYHKLHHU, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKLUH,
KCTpEMYM (PYHKUMH, HauOOJbllee M HAUMEHbIIEE 3HAYCHUsA (QYHKIMM Ha
IPOMEXYTKE; YMEHHE TPOBOJUTH UCCIIEN0BAHUE (PYHKIINH;
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- YMeHue HuCHoNb30BaTh CBOWCTBA WU TpapuKkd (QPYHKIHUH A1 pEHIeHHS
ypaBHEHMI, HEPABEHCTB W 3ajlad C MapaMeTpamu; M300pakaTh Ha KOOPIWHATHOU
MJIOCKOCTH MHOECTBA PEIICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMeHue CBOOOAHO ONEPUPOBATh TMOHATUSAMU: IOCIEIOBATENBHOCTD,
apudmernyeckass OpOrpeccusi, TIeOMETpUYecKas Mporpeccusi, OECKOHEUHO
yObIBarolasi reoMeTpHUUecKasi porpeccus; yMeHUe 3a7aBaTh M0OCIIEI0BATEIbHOCTH,
B TOM YHCJIE C IIOMOILIBIO PEKYPPEHTHBIX POPMYII;

- YMeHHe onepupoBaTh MOHATUSAMH: HENPEPHIBHOCTh (PYHKIUHU, ACUMITOTHI
rpaduka (QyHKIMH, IIepBas U BTOpas MPOU3BOAHAS (PYHKIUHU, TEOMETPUUYECKUNA U
(u3HUEeCKUil CMBICI TPOU3BOJHOM, MEpBOOOpa3Has, OMNPEECICHHBIM HHTErpa;
YMEHME HaXOJWUThb AaCUMNTOTHl rpaduka (QyHKUMH; YMEHUE BBIYHUCIATH
OPOU3BOAHBIE CYMMBI, IPOU3BEACHUSA, YAaCTHONO M KOMIO3ULIMHU (PYHKIIHM,
HAXOJUTh YpPaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIUY;

- YMeHue uCnoJib30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (DYHKUMH, IS
HaXOXXJEHUSI HAWIYYIIero peleHuss B NPUKIAIHBIX, B TOM YHCIE COIMAIbHO-
AKOHOMUYECKUX U (PU3MUECKUX 3ajavax, /ISl ONpeAesIeHus CKOPOCTU U yCKOPEHHS;
HAaXOJIUTh IJIOIIAIX U 00beMbI (PUTYp C TOMOIIBIO MHTErPAJIA; MPUBOJUTH IPUMEPDI
MaTeMaTUYeCKOro MOAECIUPOBAHUS C TOMOILBIO TP PEepeHIINaNbHBIX YPABHEHH;

- YMeHHe omnepHpoBaTh IMOHATHUSIMH: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opma 3amucH
KOMIUIEKCHBIX YHCell (FeOMeTpHYecKasi, TPUrOHOMETpUUYEecKas U ajaredpanyeckas);
yMETh TPOU3BOJUTH apu(PMETHUYECKHEe JEeUCTBUS C KOMIUIEKCHBIMU YHCIaMU;
OPUBOJUTH MPUMEPHI UCIIOIB30BaHUS KOMIUIEKCHBIX YHCEIT;

- YMeHue cBOOOJHO ONEpUPOBaTh MOHATHUSIMU: cpeaHee apu(MeTUYECcKoe,
MeJaHa, HanOoJiblee U HaMMEHbIIEe 3HAYCHHUS], pa3Max, JUCIIEPCHs], CTAaHAAPTHOE
OTKJIOHEHHE JJIs ONHMCAHMsSI YHUCIOBBIX JAHHBIX; YMEHHE HCCIEeI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM 4YHCIIE C MPUMEHEHHEM IpadUyecKuX METOJ0B U
AJIEKTPOHHBIX CPEJCTB; TpadUUYecKH HCCIEN0BaTh COBMECTHBIC HAOIIOACHUS C
IIOMOILBIO IMarpaMM PacCEeUBAHUS U JINHENHOW PErPECCUH;

- YMeHue HaxoAUThb BEPOATHOCTH  COOBITUH C  MCHOJIb30BAaHUEM
rpaUyecKux METO/OB; NPUMEHATh AJI pelIeHUs 3aAad (OpMyJibl CIOKEHUS U
YMHOXEHHS BEPOSTHOCTEH, (OpMyJy MOJHON BEpOSATHOCTH, (opMyiy bepHymwm,
KOMOHMHATOPHBIE (aKThl U (POPMYJIbI; OLIEHUBATH BEPOATHOCTH PEAIbHBIX COOBITHIA;
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- YMmeHue onepupoBaTh MOHATUSAMM: CIIydalHas BEJIIMYMHA, PACHPEACIICHUE
BEPOATHOCTEN, MATEMAaTHIECKOE 0KUAAHUE, JUCIIEPCUS U CTAHAAPTHOE OTKIOHEHUE
CIIy4aiiHON BeNUYUHBI, (YHKIUU PaCIpeneseHUs] W IJIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTEJIBbHOI0 U HOPMAJIBHOI'O PaCIIpEEICHUN;

- YMeHue UCIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACICHUN Il PELLICHUS
3a]1a4; 3HAKOMCTBO C MOHATHSIMM: 3aKOH OOJIBIIMX YHUCEN, METOJbI BBHIOOPOUYHBIX
UCCIIEJOBaHUI; YMEHHE NMPUBOJUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN
B [IPUPOJHBIX U OOILIECTBEHHBIX SIBJICHUSX;

- YMeHue CBOOOJIHO ONEPUPOBATH MOHATUSMHU: TOYKA, MPSMasi, TUIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JyY, ITIOCKAN YrOJI, ABYTPAHHBIN YTOJI, TPEXIPAHHBIN YOI,
IIepECEKarOINecs, apaulesIbHbIE U CKPELMBAIOLIUECS IIPSAMBIC, IapAJLIEIBHOCTD U
NEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEM, YIOJl MEXKIY NPAMBIMH, YIOJI MEXKIY
IPSIMOM U INIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU
pELIeHNH 3a/1ay M3Y4YEeHHbIE (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OOBEKTOB B OKPY’KAIOIIEM MUPE;

- YmeHue ONEPUPOBATH MTOHATHSIMH: MHOTOTPaHHUK, ce4yeHune
MHOTOIPAHHMKA, TPAaBUJIbHBIA MHOIOTpaHHUK, NpHU3Ma, NHUpaMuia, Qurypa u
MOBEPXHOCTh BpallleHUs, UWIMHAP, KOHYC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CeYyeHUs KOHyca U LWIMHAPA, MMApAIIEIbHbIE OCH WM OCHOBAHMIO, CEYEHHUE I1apa,
IUIOCKOCTb, Kacaromascs chepsl, HUIMHAPA, KOHYCa;

- YMeHue CTpOuTh CEYeHHE MHOTOTpaHHHMKa, M300pa)xkaTb MHOTOTPaHHUKH,
Gurypel ¥ TMOBEPXHOCTH BpAIICHMS, UX CEUYEHUS, B TOM YHUCJIE C MOMOUIBIO
AIEKTPOHHBIX CPEJICTB;

- YMeHHe NPUMEHSTh CBOMCTBA F€OMETPUUYECKHX (PUTYpP, CAMOCTOSITEIBHO
dopMyIMpoBaTh OMNpeAeieHUs H3ydyaeMblX (Uryp, BBIABUIaTh THUIOTE3BI O
CBOMCTBAaxX M MpPHU3HAKaX F€OMETPUUYECKUX (PUTyp, 0OOCHOBHIBATH WIIM ONPOBEPTaTh
UX; YMEHHE TMPOBOJIUTH KIAaCCUPHUKALUIO (QUIYp MO pa3IUYHbIM IpU3HAKaM,
BBITIOJHATH HEOOXOAUMBIE TIOTIOTHUTENbHBIE TOCTPOCHHUS,;

- YMeHue cBOOOJHO ONEpUPOBATh MOHATUSIMH: IUIOUIAAb (PUTYpBI, 00BEM
(Gurypsl, BeIMYMHA yIia, paCCTOSHUE OT TOUYKU JO IUIOCKOCTH, PACCTOSHUE MEXTY
OpSMBIMH, PACCTOSTHUE MEXJy IUIOCKOCTSMH, IUIOIAAb cdephl, IIOLAab
IOBEPXHOCTH  NIHUPaMUJbl, MNpPHU3MBL, KOHyca, LWIMHIApPAa, O0O0BeM  KyoOa,
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MPSAMOYTOJIBHOTO TNapajUieenune a, NUPAMHUAbI, IPU3MBbL, LWIHHIpPA, KOHYCa,
1apa; yMeHHe HaXOJAUTh OTHOILIIEHHE 00beMOB OJOOHBIX (UTYD;

- YMmenue cBOOOAHO OMEPUPOBATh MOHATHUSAMHU: ABIKEHUE, MapauIeIbHBINA
IEPEHOC, CHMMETPHS Ha IIOCKOCTU U B NMPOCTPAHCTBE, MOBOPOT, MPEoOpa3oBaHKe
0100us, oA00HBIE GUTYPBI; YMEHUE PACIIO3HABATH PABHBIC U MOJI00HbIE (DUTYDHI,
B TOM YHCJIE€ B MPUPOJE, HCKYCCTBE, APXUTEKTYpPE; YMEHHE HCIOIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOIUTh TEOMETPUUYECKHUE BEJIMYUHBI (JJIMHA, YOI,
IJIOMIAb, O0BEM) MPHU PEIIEHUM 3aJady W3 JPYTruX Y4YeOHbIX NPEIMETOB U W3
pEAIbHOM KU3HU;

- YMeHue cBOOOAHO ONEPUPOBATH MOHATUAMM: MPSIMOYIOJbHAs CHUCTEMA
KOOPAWHAT, BEKTOpP, KOOPANHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpPAa HAa YHUCIO, PA3JIOKEHHE BEKTOpa Mo 0aszucy, CKalIspHOE
OPOU3BEIACHUE, BEKTOPHOE NPOU3BEIECHUE, YrOJ MEXAY BEKTOpPAMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIN METOJ IJI PELICHHUS] TEOMETPUUECKUX
3a7a4 M 3a/]a4 JAPYruX y4eOHBIX MPEAMETOB; OMEPUPOBATH MOHATUSIMU: MaTpHUIA
2x2 n 3X3, onpeAenuTeNb MaTPULbI, TEOMETPUYECKUI CMBICH ONPEIEITUTENS;

- YMeHHe MOJENMpOoBaTh pealbHbIE CHTyalldd Ha $S3bIKE MAaTEMATHKH;
COCTaBJISITh BBIPAXKEHMS, YPAaBHEHHS, HEPABEHCTBA M HMX CHCTEMbI IO YCIIOBHUIO
3a/1auu, UCCIE0BAaTh MOCTPOSCHHBIE MOIEIIN C UCIIOJIb30BAHUEM armapara ajreopsl,
UHTEPIPETUPOBATh MOJIYYEHHBIN PE3yJIbTaT, CTPOUTh MAaTEMATHUYECKUE MOJEIH C
MIOMONIBI0 T€OMETPUUECKUX TMOHSATUA W BEJIWYMH, pEIIaTh CBA3AHHBIE C HUMU
NPaKTUYECKUE 3a/1aud; COCTABJSTh BEPOSITHOCTHYIO MOJENb M HUHTEPIPETUPOBATH
NOJIy4eHHBIA  pe3ysbTaT,  pemarbh  NpUKIaJHbIE  3aJadyd  CPEICTBAMMU
MAaTeMaTH4eCKOr0 aHajau3a, B TOM UHCIE COLMAIbHO-DKOHOMHUYECKOTO U
(bu3UYECKOro XapakTepa;

- YMeHue BhIOMPATh MOAXOASIINN METO JUIsl PEIICHUS 3a7a9i; TOHUMaHUe
3HAYUMOCTH MAT€MATUKU B M3YYCHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB H
SBJICHUN; YMEHUE pacClO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMaTHUKU B HCKYCCTBE,
YMEHHUE MPUBOAUTH NPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUWCKOW U MUPOBOU
MaTeMaTU4eCKOW HAYKH.

OK .01. IloHumMath CyHIHOCTh M COITMAJIBLHYIO 3HAYUMOCTb CBOEH Oymyiiei
npodeccuu, NPOsIBIIATh K He YCTONYMBBINA HHTEpEC
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OK.02. Opranu3oBbIiBaTh COOCTBEHHYIO AEATEIHHOCTb, BHIOMPATH THIIOBBHIC
METOJIbI U CHOCOOBI  BBIMIOJIHEHUS TMPOPECCHOHATIBHBIX 3a/Jad, OIEHUBATh
3¢ (PEKTUBHOCTH 1 Ka4ECTBO

OK.03 IlpuHuMaTh pelieHus B CTaHIapTHBIX U HECTAHJIAPTHBIX CUTYyaIUsX, B
TOM YHCJIE CUTYyalUsIX PUCKA, U HECTHU 32 HUX OTBETCTBEHHOCTh

OK.04 OcymiecTBisTh MOUCK U UCTOIB30BaHUE HH(POpMAIUU, HEOOXOIUMOMN
71t 9 (HEKTUBHOTO BBHITIOTHEHUS TPOPECCUOHAIBHBIX 3a71a4, MTPOPECCUOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUSA

OK.05. IIpaBunbHO CTpPOUTH OTHOUIEHHUS C KOJUIETaMH, Pa3IuYHbIMU
KaTeropusiMM TIpaxJaH, B TOM YHCI€ C MPEICTABUTEISIMUA  Pa3IUUHBIX
HaI[MOHAJIbHOCTEHN U KOH(peccuit

2. ®OH/ OLIECHOYHBIX CPEACTB JISI BXOJAHOT0 KOHTPOJIA

BXOIHOW KOHTPOJIb COCTOMT U3 3aJaHUW, YACTUYHO B3SITHIX U3 OTKPBITOrO
6anka OI'D u BIIP nmo maremaTtuke. Ha BoImoJIHEHHE 3aJaHU BXOJHOTO KOHTPOJIS
naercsa 1 akagemudeckuit yac (45 MUHYT).

BxomHolt  KOHTpOJb  COCTOMT W3 2-X 4YacTed: o0O0s3aTebHOM U
JIOTIOJTHUTEIILHOM.

OOs3aTenpHas 4acTh COJEPXKUT 3aJaHUS MHUHUMAIBHOTO 0053aTeIbHOTO
YPOBHSI, IONOJIHATETIFHAS YacTh - 00JIee CIOKHBIE 3aJaHusl.

[Ipu BeIMOTHEHUU 3a7aHUN TPEeOyEeTCs MPEICTaBUTh X0/ PEIICHUS U YKa3aTh
MOJTy4eHHBIM OTBET. [IpaBUIbHO BBIMOJHEHHOE 3a/laHME W3 005S3aTEeNIbHON 4YacTu
OIICHUBAETCS B OJIMH Oajll, MPaBWJIbHOE BBINOJHEHUE 3aJaHUM JIOMOJTHUTEILHOMN
4acTH olleHHuBaeTcs 3 6ayutamMu win 1-2 6angaMu 3a 4aCTUYHOE PEIlICHUE.

banibl, mosry4eHHbIE 32 BCE BBINIOJHEHHBIE 3a1aHUs, CYMMUPYIOTCS.

IlIkana nepesooa 6a1106 6 oOMmmMemKU nO RAMUOATLHOU cCUCHEMe

OtmeTka Yucno 6annoB, HEOOXOIUMOE IS TIOTYUYEHHUSI OTMETKH

«3» (ynoB.) 7-9

«4y» (xopor11o) 10-12

«5» (OTAMYHO) 13-15
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Obpazosamenvhvle pe3yivmamsl, noojedxcawjue npogepke (djemenmol);

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

3anamm BXOJHOT'0 KOHTPOJIA

Oobs3aTesibHAs YacTh

Ilpu pewenuu 3a0anu 1-3 3anuwiume npasuibHblil OMeem u3 yemolpex
NpPeOslONCEHHDIX.
1. (1 6amn) Packpoiite GpopMyily COKpAIEHHOTO YMHOKEHUS a° - b2
a) a>-2ab + b%; b) (a-b)(atb); ¢) a? - b%; d) a>+2ab + b?
2. (1 6amn) [Inomans TpeyrojibHUKA BEIUUCISETCS IO (OpMYIIE:
a) S=a*b; b) S= (a*b) /2; ¢) S=2a*b; d) (a*b) /3

3. (1 6amn) Kakoe u3 cieayronmx 4uces 3akiIro4eHo Mexay uuciamu 10/17
u 5/8?
a) 0,4;b)0,5;¢)0,6;d) 0,7

Ilpu svinonnenuu 3a0anuti 4-7 3anuwume xXo0 peuleHus U noay4eHHbull
omeem.

4. (2 6amna) Pemmte ypaBHenme x2-7x+10=0. Ecinm ypaBHeHHME HUMeeT
0oJiee OJHOTO KOPHS, B OTBET 3aMMIINTE MEHBIIUNA U3 KOPHEH.

5. (2 Gamna) Ilmomanps 3eMeNnb KPECThIHCKOTO XO3MMCTBA, OTBEICHHAsS
MO/ TTOCAJKy KyCTapHUKOB U IIBETHUKOB, COCTABIISIET 24 Ta U pacnpeiesieHa MexXIy
HUMHU B OTHOILIEHUH 5:3. CKOJIBKO FeKTapOB 3aHUMAIOT IBETHUKU?

6. (2 6amnma) Beicora BH mapamienorpamma ABCD nenut ero cropony
AD na otpe3kun AH = 2 u HD = 32. Jluaronans napanienorpamma BD pasna 40.
Hatinure miomane mapamieaorpaMmma.

JlonosiHUTEILHAS YACTh

IIpu evinonnenuu 3a0anus 7 3anuwiume xo0, 060CHOBAHUE PeUleHUs. U
NOYYeHHbIl OMEen.

7. (3 Oamna) Pbi00OB MNpOMmibll Ha JIOAKE OT MPUCTAHH HEKOTOPOE
paccTosiHie BBEPX IO TEYCHUIO PEKH, 3aT€M OpOCHII SIKOpb, 2 Yaca JOBUJ PhIOYy U
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BEpHyJIca 00paTHO Yepe3 5 4acoB OT Havyasia myTemecTBus. Ha kakoe paccrosiHue ot
MPUCTAHU OH OTIUIBLI, €CITU CKOPOCTh TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAs
CKOPOCTbH JIOJKH 6 KM/4?

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7
3aaHus
OtBer C b C 2 9 &16 8

3. ®oH/ OLIEHOYHBIX CPEACTB MJIA TEKYIIEIro KOHTPOJISA

Tekymmi KOHTPOJb NPOBOIATCS BO BpEMs ayAUTOPHBIX 3aHIATUUA 110
MaTeMaTUKe B COOTBETCTBUU C YYEOHBIM IJJaHOM M paboueil mporpammbl OJ]
«Marematrka» Mo BCEM paszfenaM NporpamMmbl. TeKylIHi KOHTPOJIb COCTOMT W3
JBYX YacTel: TEOPETUUECKON U mpakTudeckoi. ITpu 3Tom oOyuaromuecs noayqaroT
JIBE OTMETKHU.

Teopernyeckas yacTh MPOXOAHUT B (OpME YCTHBIX OTBETOB: OOydHaroluecs
BBITSITUBAIOT MSATh KapTOYEK C BOMPOCAMM, AAIOT IOJHBIA OTBET (CO CIUCKOM
BOIIPOCOB 00YYArOIIUECs] 3HAKOMSITCSI B HAYaJIe U3yUeHUs pas3fiena).

IlIkana nepesoda 6annoe 6 ommemku no NAMUOANIbHOU cucmeme

OtmeTka KonuyecTBO BEpHBIX OTBETOB HA TEOPETHUECKUE BOITPOCHI
«3» (ynos.) 3
«4» (xopor1o) 4
«5» (OTAMYHO) 5

3amaHusl MPaKTUYECKOW 4YacTh (KOHTPOJbHBIE paOOThl) YACTHUUHO B3SITHI W3
otkpsiToro 6anka EI'D u BITP nmo maTematuke.

Ha BbimonHeHuWe KOHTPOJBHOM paboThl 1O MaTemartuke pgaercs |
aKajJieMu4eckuil yac (45 MUHYT).

KonTponbHas pabora coctouT ux 2-x yacreil. B mepBoil yacTu npejiaraercs
BBINOJIHUTD 4 3a7aHusl - BEIOpATh MPABUIIBHBIA OTBET U3 YETHIPEX MPEIJIOKEHHBIX.
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Bo BTOpOI1 yacTu mpennaraeTcst BHIIOTHUTH O 3a1aHUi - 0OPMUTH XOJ] PELICHUS U
3amuCcaTh MOJYyYEHHBIN OTBET.

3a MpaBWIBHOE BBINOJIHEHHUE JIOOO0r0 3aJaHus NEPBOM 4acTH OOyYaroIIMKCs
noigyyaeT ojauH Oamna. IlpaBunbHOE BBINIOJIHEHUE 3aJaHUl BTOpPOM 4acTu
olieHnBaercs 2 6anmnamu win 1 6anaoM 3a YaCTUUHOE pEIICHHUE.
baiel, mosry4eHHBbIE 3a BCE BBINOJIHEHHBIE 3a1aHUS], CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU cCUCmEME

Otmetka Yucno 6anoB, HEOOX0IUMOE JUISl TOTYYEHHSI OTMETKHU
«3» (ynos.) 8-10
«4» (xopor1o) 11-13
«5» (OTIIUYHO) 14-16

3.1 IlpsMble U MIIOCKOCTH B IPOCTPAHCTBE

Obpazosamenvhvle pe3yibmamsl, noodjedxcawjue nposepke (demernmol).
JAP6 1,AP69,1P6 11, AP 6 12, JIP 6 14.

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

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

Teopernueckune BONpPOCHI

1. Cdopmymupyiite Teopemy Iludaropa.

2. [lepeuncnure OCHOBHbIE (PUTYpBI B IPOCTPAHCTBE.

3. [lepeurcnure crnocoObl 3aJaHuUs TIIIOCKOCTH.

4. [Iponomxure teopemy: «Eciau oaHa U3 ABYX IMAapAJUICIBHBIX IMPSIMBIX
NEPIEHINKYJIIPHA IIOCKOCTH, TO...)».

3. [Ipomoixkure TeopeMy: «Ecaum JaBe NapajuleNbHbIE IJIOCKOCTH
IIEPECEKAIOTCS TPETHEH, TO...».

6. CdopmymupyiiTe onpeaesieHne JByrpaHoro yria.

7. ChopmynupyiiTe onpeaenieHne TpeXrpaHoro yria.

8. PackpoiiTe noHATHE «yTOJ MEXIY NPSIMBIMI.
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9. Ilepeuncaure B3aMMHOE€ DACIIOJIOKEHHE  JBYX MpSMBIX B
IMPOCTPAHCTBC

10.  Kakue npsmble Ha3bIBAKOTCS NapAJIEIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPEUIMBAOIIMMHUCS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAKOTCS NEPIEHANKYJIIPHBIMU B IPOCTPAHCTBE?

13. IlepeuncinuTe B3aUMHOE pAaCIIOIOXKEHUE IPSAMOM M IUIOCKOCTU B
IIPOCTPAHCTBE.

14.  PackpoiTe MOHATHE «yTOJ MEXIY NPSIMOU U TNIOCKOCTBION.

15. PackpoiiTe NOHATHE «MAPAILICITBHOCTD MPAMOM U TNTIOCKOCTH.

16. PackpoiiTe moHATHE «IIEPIEHINKYIISIPHOCTD MPSIMOU U TUIOCKOCTH.

17. llepednciuTe B3aMMHOE PACHOJOKEHHME JBYX INIOCKOCTEM B
IIPOCTPAHCTBE.

18.  PackpoiiTe MOHATHE «yTOJ MEXIY MIOCKOCTSIMIY.

19.  PackpoiiTe NOHATHE «TapaJUIEIIbHOCTD TIOCKOCTEN.

20. PackpoiiTe NOHATHE «HNEPIEHIUKYISIPHOCTD MIIOCKOCTEN.

21. Kak HaliTh pacCTOSTHUE OT TOYKH JI0 TIPSAMOW?

22. Kak HalTu pacCTOSTHUE MEXKIY MPSIMbIMH?

23. Kak HalTu pacCTOSTHUE MEXY IIJIOCKOCTAMMU?

24. Tlponomxure onpenenenue: «llepneHauKysp - 31o...».

25. Ilponomxute onpenenenue: «HaknonHas - 3T0...».

26. IIpomomxure onpenenenue: «I[Ipoekius HAKIOHHOM - 3TO...».

27. Ilepeunciute CBOMCTBA MAPAIIIENBHOTO MTPOEKTUPOBAHUSI.

28. IlpuBemure mnpuUMEpbl CHUMMETPUA Ha IUIOCKOCTH B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE.

29. IlpuBemure mNpUMEpPHl CHUMMETPUNA B IIPOCTPAHCTBE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE.

30. B 4em oTiiMuM€ MOHATHE «JIBUKEHUE» OT MOHSITHUS «ITOBOPOT»?
KonTpoabnas padora O0si3aTeibHAA YaCTh

Ipu pewenuu 3aoanuti 1-4 3anuwume npasuibHullL OMeem U3 4emlpex
NpeOslONCEHHDIX.
1. (1 6amn) Pacmmdpyiite kpaTKyro 3amnuch: a€ .
A) TOouKa a MPUHAJISKUT TII0CKOCTH; b) Touka a mpuHAIIEKUT NpsMoi f3;
B) npsimast a mpunaexxut miockoctu B?; I') mpsimasi a mepecekaeT miocKocTh ?
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2.(1 o6amn) Ilpsmeie AB u CJl ckpemuBatorcs. Kakoe pacmnosiokeHUe HMEIOT
npsmeie AC u B/[?

A) napamnensHele; b) nepnennukyisipeie; B)  ckpemmBarorcs; 1)
EPECEKAIOTCS.

3. (1 6amn) Ilnockoctu o u B umeror 1 obmryro Touky. KakoBo ux
B3aMMHOE PACIIOJIOKEHUE?

A) mnapamnensHbl; b) mnepecekarorcs mno mnpsmoi; B) coBmamarot; I)
CKPEIIHBAIOTCA.

4. (1 6amn) Ecnu npsmasi, mpoBeeHHAsT Ha TIOCKOCTH 4Yepe3 OCHOBAHHUE
HAKJIOHHOM, MEPIeHINKYJISIPHA €€ MPOEKINH, TO OHA...

A) mneprneHIuKyJsipHA W caMOW HakJoHHOW; b) mapamnensHa u camoi
HaKJIOHHOW; B) ckpemuBaercss ¢ HakJIoHHOW; [') mepneHAUKyIsipHa OCHOBAHUIO
HaKJIOHHOM.

Ipu evinonnenuu 3adanuil 5-8 3anuwiume x00 peuieHus U NoJYy4eHHbll
omeen.

5. (2 6anna) Yepe3 koHubl otpe3ka AB u ero cepenvny M mpoBeneHbI
napajuieIbHbIe TPSIMbIC, TIEPECEKAIONINe HEKOTOPYIO IIOCKOCTh B TOUKax A., B. u
M,. Haiinute nnuny otpe3ka MM,, eciin otpe3ok AB He mepecekaeTr mioCKOCTh U
ecimu AA=6,8cm, BB1=7,4CM.

6. (2 o6amna) Ilpsmbie AC, AB u AJl monapHO NEPHEHAUKYJISIPHBI.
Haitnqute orpesok CJI, ecau AB=5 cm, BC=13 cm, AJI=9 cwMm.

7. (2 6anna) M3 ToukM K TJIOCKOCTH MPOBENICHBI JIBE HaKJIOHHBIE. Haliute
JUTHHBI OOIIETO MEePIEeHINKYIISApA, €CIIM MPOSKIIMM HAKIIOHHBIX OTHOCSTCS Kak 2:3 |
JUTMHBI HAKJIOHHBIX paBHBI 23 ¢M U 33 cM.

8. (2 6anna) Haueptuth ky0 ABCJIAB;C ;. I[Toctpouts Touky K €AB,
touky MEJI/1,C, orpe3ok PEEAIBICI.

JlonosiHUTEILHAA YACTh

IIpu evinonnenuu 3aoanus 9 3anuwume xo0, 000CHOBAHUE peUleHUs U
NOJIYYEeHHbIU OmEen.

9. (3 6ayna) Pa3oute nBeTHUK Kpyrioit ¢popmbl (R=2 M) Ha yacTu paznuyHOI
iomaan. Paccuntarh KOJTMYECTBO CAXKEHIIEB IBETOB JJI KXKI0TO CEKTOPA.
OdopmuTts cxemy 1etHuka. Hanpumep:
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Sl i )] fal \
Omanonvl omeemoa.

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

3.2 KoopauHaThl 4 BEKTOPbI

ObpazosamenvHhule pe3yibmamol, oojedcaujue nposepke (emeHmol).
JAPo6 1, AP 69, APo 11, AP 6 12, AP 6 13. APy 1, APy 14, AP y 15, AP y 16, JIP
y 17, AP y 19. OK 01, OK 02, OK 03, OK 05.

Teopernueckue BONpocCHI:

N3 gyero cocToUT NpsIMOYTOJIbHAs CUCTEMA KOOPJAMHAT B IIPOCTPAHCTBE?
Ecnu Touka JeXHUT B INIOCKOCTH XY, Kakasi KOOpAUHATa y Hee HyJieBasi?
[IpuBenuTe npumMep KOOPIAUHAT TOYKHU A, KOTOpas JIEKUT HA OCH Z.
PackpoitTe noHsATHE «BEKTOP».

Kax HaiiTu KoopiMHaTHI BEKTOpa?

[Iepeuncnure U pacKpoONTE MPABUIIA CIIOKEHUSA BEKTOPOB.

Kakune BeKTOpbI Ha3pIBAIOTCA KOJIMHEAPHBIMU ?

XN R WD -

Kakune BEeKTOpbI Ha3bIBAIOTCA NMEPIIEHAUKYISIPHBIMA?
9. UeMy paBHO CKAJISIPHOE MPOU3BEAECHNUE BEKTOPOB?
10. Kak HaliTu BEKTOPHOE MPOU3BEICHUE BEKTOPOB?

11. YemMy paBeH yroa Mexay BEKTOpaMHu?

12. TlpuBeguTe mpuMep MaTpubl 2Xx2.

13. ITpuBeauTe npumep MaTpuilbl 3x3.

Kontpoabnas padora O6s3aTesbHAsA 4YaCTh
Ipu pewenuu 3a0anuu 1-4 3anuwiume npasuivbHblli Omeem u3 Yemvlpex
NPeOIONCEHHDIX.
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1.(1 6amm) Hauwsl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), (0,0,2). Kakue u3 Hux
nexat Ha koopauHatHol nipsimori Oy? A) A; B) B; B) C; I') /1.

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

3. (1 ©Oamr) Kakue wu3 BekropoB a(l,2,-3), c¢(3,6,-6), B(2,4,-6)
kouHeapHbl? A) a, B; b) ¢, B; B) a, ¢; ') koyuiMHeapHbIX BEKTOPOB HET.

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

IIpu svinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuieHus U NOJLYYeHHbILL OMEem.

l. (2 Gamma) [Hauwer Bextopsl a(-6,0,8), B(-3,2,-6). Halimute ckamspHoe
IPOU3BECHUE BEKTOPOB.

2. (2 O6amma) Ilpu kakux 3HAYCHUSX # BEKTOpBl a (4,n,2),v(bh2,n)
NepHeHANKYJISIPHBI?,)

3. (2 6anna) Jlanwr BexTopsl a(-6/18), B(-3,2,-6). Halinutre kocuHyc yria
MEXy BEKTOPAMH.

4. (2 6anna) Jdokaxure, yto yetblpéxyroibHuk ABC/] siBisieTcs poMOomM,
eciu: A(0,7,8), B(8,2,0), C(4,3,2), 1(2,8,4).
JlonoiHUTEILHAA YACTh

IIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOBAHUE PeUleHUs U
NOJIYYEeHHbIU OmEen.

9. (3 Gamnma) Maker kiIymMObl TIpEACTaBIE€H Ha KOOPAMHATHOM TUIOCKOCTH.

Hatimure miomane KaymMObl (YETBIPEXYTOJIbHHUKA), BEPIIMHBI KOTOPOTO HMEIOT
koopauHatsl (8;0), (10;8), (2;10), (0;2).

10f---

B

L] e

N

Omanonel omeemos:

© OO0y BO «Uenl'V»



Muno6puayku Poccun

DenepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE

00pa3oBaTeNnbHOE YUPEKICHUE BHICIIIETO 00pa30BaHUs

«YensOunckuii rocynapctBeHHbii yHusepeuret» (PI'BOY BO «Henl'Vy»)
Tponnxuii pumman

Y

@DOH/T OLICHOYHBIX CPEJICTB AUCLHUILUTHHBI
COO0.01.11 Maremaruka
CrermansHocTh 38.02.03 OnepanoHHast IesITeNbHOCTD B JIOTUCTUKE

Bepcus noxymenra - 1 ctp. 19 u3 46 IlepBelii 3x3eMIIAp KOITHS Ne
Howmep 1 2 3 4 5 6 7 8 9
3aJaHus
Otser B B A B -30 -1 -3/7 - 68

3.3 OcHoBbI TpUroHomerpuu. Tpuronomerpuueckne PyHKIMU
Obpaszosamenvhble pe3yibmamsl, noojexcaujue nposepke (I1emMeHmol):

JIP61,/IP63,/IP65 JIP614. Py 1,JIPy 6, 1Py 7, IP y 8, JIP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckne Bonpocskl 1.Uemy paBeH yroa B OIMH painaH?

2.B Kakux 4eTBepTSAX TPUTOHOMETPUYECKOTO Kpyra (QYHKIHS y=SinX MPUHUMAET
MOJIOKUTENIbHBIC 3HAUCHUS?

4.B KakMX 4YETBEPTAX TPUTOHOMETPUYECKOTO Kpyra (PyHKIUS y= COSX MPUHUMAET
OTpULIATETIbHbIE 3HAUCHUS ?

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

6. [Iponoiwkure onpenenenue: «KocuHyc oCTporo yria - 310...».

7.1Iponomxure onpenenenue: « TaHr€HC OCTPOro yria - 3T0...».

8.ChopmymmpyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

9.Uemy paBHO TipousBeaeHHUE tgx*ctgx?

11.Yemy pasen sin(2x)? CpopmynupyiiTe npaBUiio BEIYUCICHUS.

12.Yemy pasen cos(2x)? Chopmynupyite mpaBUiIO BHIYUCICHHUS.

13.Ilepeuncnure TPUrOHOMETPUYECKHE PYHKIIUU, YKAKUTE UX TIEPHUOIBI.

14.Yemy paBen nepuo GpyHKUUUA y=cos(4x)?

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

16.0mnpenenure 06macTs 3HaueHUs QyHKIMH y=3c0s(5X)?

17 Ilepeuncnure criocoObl perieHus TPUTOHOMETPUYECKUX YPABHCHHM.
18.PackpoiiTe airOpuT™M pelIeHHus] OAHOPOJHBIX TPUTOHOMETPUUECKUX ypaBHEHUI
NEepPBOTo MOPsIKA.

19.PackpoiiTe aJirOpuT™M pelieHusi OJHOPOJIHBIX TPUTOHOMETPUUYECKUX YpPABHEHHM
BTOPOTO MOPSIIKA.

KonTtpoabHas padora O0si3aTeibHAst 4aCTh
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ctp. 20 u3 46

Bepcus noxymenra - 1 IlepBelii 3x3eMILIAp

KOITHS Ne

lIpu pewenuu 3a0anuu 1-4 3anuwiume npasuibHblil 0meem u3 yemolpex
NpeOsIOHCEHHDIX.

1. (1 6amn) B AABC sin C= AB/AC. Kakas u3 CTOpOH SIBISIETCS TUIIOTEHY30M
AABC?

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

2. (1 6amn) Yriom kakoit uerBeptu siBisiercs yron a=400°? A) [; b) 1I; B) II1;
) IV.

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

4. (1 6amn) Kakue u3 uricen sSBIAIOTCS KOPHEM YpaBHEHHUS cos X = 1/2?

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

Ipu evinonnenuu 3aoanuti 5-8 3anuwume xo00 peuleHus U NOJLYYeHHbILL OMEem.

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

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

7. (2 6amna) JlokaxkuTe TOXKAECTBO: 28in (7/2+ B) + COS(w/2 - ) = cos B

8 (2 6anna) Pemure ypaBHenwue: sin’ x - 4 sin x + 3 =0.

JlonoiHUTEILHAA YACTh
Ipu svinonnenuu 3a0anus 9 3anuwume xo0, 060CHOBaAHUE peuleHUs U NOJIYYEeHHbLU
omeem.

9. (3 6amna) Pemute ypaBHeHHE: COS3X — C0S5X = sindx

Omanonvl omeemos:

Homep 1 2 3 4 5 6 9
3agaHus
OtBeT b A B 1 2T X= /24270, |y~ /6420
n€ Z n€E 7 x7
St/6+2mn, n€
7 x= nn/4, n€
V4

3.4 IlpousBoaHasi QyHKIIMH, €€ IPUMEHEHHE

Obpazosamenvhubvie pe3ynibmamol, NOOaEHCAUUE NPOBEPKeE (INeMEHMbL):
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JIP61,IP64,JIP66, P 6 14.

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

Teopernueckue BONpPOCHI

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

[IpuBenuTe npumep apupMeTUIECKON IPOrPECCHH.

[IpuBenuTe npuMeEp reOMETPUIECKON IPOTPECCUMN.

. [IpuBenuTe nprMep OECKOHEYHO YOBIBAIOIIEH reOMETPHUUECKOM MPOTrPECCUM.
IIponoikure onpenenenue: «IIpousBonnas - 310...».

Packpolite reomeTpuyecKuii CMbICI ITPOU3BOJHOM.

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

© NV AW

Packpoiite huzndeckuii CMBICI TPOU3BOTHOM.

9. llepeuncnure mpaBuia BEIYMCICHUS MPOU3BOIHBIX.

10. UeMy paBHa Mpou3BOAHAS CTETICHHOW PYHKIIUH?

11. Yemy paBHa nmpou3BoAHAs IPOU3BEACHUSA?

12. Yemy paBHa npou3BOAHAS YACTHOTO?

13. Yemy paBHa IPOU3BOAHAS CIIOKHOU (DYHKITHH?

14. ChopmynupyiTe mpu3HaK Bo3pacTaHus PyHKITUH.

15. ChopmynupyiiTe npu3Hak yObiBaHUS (QyHKIIUU.

16. ChopmynupyiTe mpu3HaK TOYKM MAKCUMyMa (PYHKIUH.

17. ChopmynupyiTe mpu3HaAK TOYKA MUHUMYMa (QYHKIIMH.

18. CocTaBpTe aJIrOpUTM peEIICHHS 3aJad Ha HaXO0XIEHUS HauOOJbIIEro U
HAaMMEHBIIEro 3HaYeHUsI PYHKIIMU Ha OTpe3ke?

19. CoctaBpTe aiNrOpUTM HCCIAEAOBAHUS U TIOCTPOCHUS Tpaduka GYyHKIUHA C
MMOMOUIBIO MIPOU3BOHOM.

20. Kak HaliTu BEpTUKAIbHYIO aCUMIITOTY rpaduka QyHKITAN?

KonTtpoJsbHas padora O0si3aTe/ibHASI YACTH

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHsili OMeem U3 Yemuipex
NPeOlONCEHHDIX.
1. (1 6amn) Yemy paBHa npousBoaHas QyHKIUU y=COS>X?
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A) y'= —sin’x; B) y' = -2sin’x; B) y' = 2sinxcosx; I') y' = 2cosx

2. (1 6amn) [To xakoii U3 GopMyIT BRIYUCISETCS IPOU3BOIHAS POU3BEICHUS ?

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

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

4. (1 6amr) Ha pucynke wuzobpaxeHn rpaduk mnpousBogHo ¢Gyukuu f(x),
onpeneneHHo Ha uHTepBaie (-10; 8). Haiigure koiIM4ecTBO TOYEK MaKCHUMyMa
dbyukiuu f(x) Ha oTpeske [-9;6].

Mt y=(x)

=Y

-10 N (9] 1 HVEE:

Ipu evinonnenuu 3adanuil 5-8 3anuwiume x00 peuieHus U noJy4eHHbll
omeem.

3. (2 6anna) MatepuasibHasi TOUYKa JBUXKETCS MPSIMOJIMHEWHO IO 3aKOHY
x(t)=3x*+ 6t — 4t + 5t - 5

(Tme X— paccTosHUEe OTTOYKH OTCUeTa B METpax, t— BpeMs B CEKyHJHax,
U3MEpEHHOE C Hauana ABWxkeHus). Halimute ee ckopocTh (B M/C) B MOMEHT
BpeMeHu t=3 c.

6. Ha rpaduke uzobpaxken rpadhuk GyHkmmm y= f(x) U KacaTenbHas K
HEMy B TOYke c abcumccor Xg. HalmuTe 3HaueHHe MpoOM3BOAHON (PYHKIHH f(X) B
TOUKE X.
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7. Pemute HepaBeHCcTBO: (X-2)(x+3)/(x-8) >0
8. HUccnenosars GpyHkimio f{(x)= x* — 3x 1 moctpouts ee rpadux.

JlonotHUTEILHAA YACTh

IIpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHOBAHUE peUleHUs U
NOJIyYeHHbIU Omeen.

7. (3 6amna) dupme «CamoBoI» BBICISIOT YY4acTOK 3eMid Tutomaabio 100
M. TIpeaiararor 4eThIpe y4acTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yuactrok onpobpur paupekrop ¢upmbl «CanoBoa», Yy4uThIBas, 4YTO
HEO00X0IUMO OyAET MOCTaBUTh 3a00p MO NEPUMETPY?
Imanon omeemos:

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

3.5 MHororpaHHUKH M TeJia BpauieHusl
Obpaszosamenvhble pe3yibmamsl, Hooaexcaujue nposepke (1emMeHmol):

Japo1,APp66,/IP69, AIP610,IP6 11, JIP6 12, ZIP 6 14.
APy 1, APy 12, APy 13, Py 14, IPy 15, APy 16, 1P y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernuyeckune BONpocCkI
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[Iponomxkure onpeneneHue: « MHOrOrpaHHUK - 3TO...».
[Iponomxure onpenenenue: «lIpusma - 370...».
[Iponomxkure onpenenenue: «IIpaMoyroapHbIil napauiesenumnes - 310...».

sl o

[Tponomxure onpenenenue: «Ky6 - 3to...».

3. [Iponomxkure onpenenenue: «llupamuna - 310...».

6.ChopMmynupyiTe CBOMCTBO O MPOTHUBOJISKAIIUX TPAHIX TapalIesIeuIe ia.
7.ChopmynupyiiTe CBOMCTBO O TUATOHAIISAX MapaJljIesIeUIe 1a.

8.ChopmynupyiiTe CBOMCTBO O TUArOHAIN U JIMHEHMHBIX pazMepax MpsSMOYTOJIbHOIO
napasulesIenunea.

9. Kakas nmpusma Ha3bIBaeTCS MIPAMON?

10.Kakas mpu3ma Ha3bIBAETCS TPABUIIBHOW?

11.  PackpoiiTe NOHSATHE «IIPaBUIIbHAS TUPAMUIAY.

12. Yo Takoe anodeMa npaBUILHON MHUPAMUJIBI?

13. B 4yeM oTiuuyue MNOJHONW MOBEPXHOCTH MPHU3MBI OT IOJHOW MOBEPXHOCTH
MMAPAMHIBI?

14.ChopmynupyiiTe TEOpeMy O BBIYUCICHUU OOKOBOW IOBEPXHOCTU MPSMOM
MIPU3MBI.

15.Chopmynupyiite T€OpeMy O BBIUUCICHUH OOKOBOW IMOBEPXHOCTH MPABUIHHOM
MUPaMU/IBI.

16.HazoBute mpeamersl u3 Baliei NpodecCHOHaIbHON NeATeTbHOCTH, KOTOPbIE
UMEIOT ()OPMBI MHOTOTPAHHUKOB.

17. Kakme MHOrOTpaHHMKM  Ha3bIBalOTCS  MNpaBuwibHbIMU?  llepeuncaure
paBUJIbHbIE MHOTOTPAHHUKH.

18. IIpomomxure onpenenenue: «lumuuap - 31o...».

19. IIpomomxure onpenenenue: «Konyc - 31o...».

20. IIpomomxute onpeaeneHue: «Y CEYEeHHbIH KOHYC - 3TO...».

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

22.  Yro sBIsieTCS BBICOTOM YCEUYEHHOTO KOHYyca?

23.YT0 sABNSETCS OCEBBIM CEYEHUEM LIMJIMHIPA, KOHYCA, YCEYEHHOTO KOHYca, mapa’?
24. Ilepeuucnute eIUHULIBI U3MEPEHUS IJIOIIAIU, O0BEMA.

25. Yemy paBHO OTHOIICHHE IUIONIAJACH MOBEPXHOCTEH MOJO0OHBIX (GUTYp B
MPOCTPAHCTBE?

26. Yemy paBHO OTHOIIIEHHE 00BEMOB MOJTOOHBIX (UTYP B IPOCTPAHCTBE?
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27. Ha3oBure mpeaMeTsl U3 Bailel MpodeccnoHalbHON eATeIbHOCTH, KOTOPbhIE
UMEIOT (POPMBI TEJT BPALCHHUS.

KonTpoabnas pabora O0s3aTesibHAA YaCTh

Ipu pewwenuu 3a0anuti 1-4 3anuwume npasuibHulll OMeem U3 4emlpex
NPeOsIONCEHHDIX.

1. (1 ©Gamn) B kakux eAWMHUIIAX U3MEPSETCA IUIONIaAb TMOBEPXHOCTH
MHOTOTPaHHHUKA?

A) B rpagycax; b) B MeTpax; B) B kBajpaTHbix MeTpax; [') B IByrpaHHbIX rpagycax.
2. (1 ©Oamn) Ilnomanar OOKOBOM TOBEPXHOCTH TMPHU3MbI BBIYUCISETCS IO
dbopmyiie:

3. (1 6amn) Yto sIBISIETCS OCEBBIM CEYEHUEM YCEUEHHOTO KOHyca?

A) paBHOOeApeHHBI TpeyroiabHuk; b) paBHoOenpenHas Tpamemnusi; B)
MPSMOYTOJIBHHK; ') TpsAMOYTOJIbHAS TPaTeITI.

4. (1 ©Oamn) Kakas ¢urypa mnosny4aeTcss NpU BpALIEHUHW MOPSIMOYTOJIBHOTO
TPEYTroJbHUKA BOKPYT OAHOTO U3 CBOMX KaTETOB?

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

IIpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peweHus U noIy4eHHbll Omeem.

5. (2 6amnma) Pebpo ocHOBaHMSI TPaBUIBHOW TPEYrOJbHOM MHpaMuIbl 3 M,
anogema 6m. Haiinure momiaas 60KOBOIM MOBEPXHOCTH TUPAMHUJIBI.

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

7. (2 6anna) IIpssMOYroIbHUK CO CTOpOHaMU 8§ CM W 3 CM BpallaeTcs BOKPYT

Oosbiieit ctoponbl. Haiigure o0beM, mioniaau OOKOBOM M MOJHOM MOBEPXHOCTEH
MOJY4YEHHOTIO TeJa.

8. (2 6anna) Berauciuth MOBEPXHOCTh KPOHBI KyCTapHUKA, UMEIOIIETO GopMy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ucio, 1€JI€HHOE Ha .

JlonosiHUTEILHAS YACTh

Hpu gvinoHenuuy 3a0anus 9 sanuwmume xod, obocrnoesaHue peuerus u I/IOJZyLleHHblﬁ
omeem.
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9.(3 6amma) Co3mate Mofenb KIyMObl, uMeromed (GpopMy KOMOMHUPOBAHHOTO
r€OMETPUUYECKOTO Tela, BBIMOJHUTH HEOOXOAMMBIE pacyeThl (IJIolaab, O00BEM,
KOJIMYECTBO U BUJIbI CAXKCHIICB).

[Tpennonaraemble MOJENN KITyMO:

Omanonvt omeemoas.

Howmep 3ananus 1 2 |3 4 5 6 7 8 |9
OtBeT B |b |b | A 27 2744 72 T; 1 -
48 m;
6471

3.6 IlepBooOpa3Hasi pyHKIUH, €€ IPUMEHEHHE

Obpaszosamenvhble pe3yibmamol, NoOaeNcaujue nposepre (dJeMeHmol):

JAPo61,/1P64,/1P66,AP6 14. APy I, APy o6, APy 7, APy 8, APy 9, [IP y
10, APy 11, AP y 18, ZIP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckune BONpPOCHI

[Tponomxute onpeaenenue: «Pynkuus F(X) Ha3pIBaeTcs ...».
PackpouTe reoMeTprudEeCKU CMBICI ONIPEACIIEHHOTO UHTErpaa.
IIponomxure onpenenenue: «KpruBoimHeHas Tpaneuus - 3T0...».
Chopmynupyiite hopmyny Herorona-JleliOnuia.

B uewm 3akitouyaercs o0l BUA BceX NepBOOOPA3HBIX?
IIepeuncinre nmpaBuia BEIYACIECHUS HHTETPAIOB.
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KonTpoabnas padora O0si3aTe/ibHASA YaCTh

Ilpu pewenuu 3a0anuu 1-4 3anuwiume npasuibHblil OMeem U3 yemolpex
NpPeOslONCEHHDIX.

l. (1 6amn) [nsa xakoit m3 Gynxkuuii ¢pynxmus F(x)=x>-3x*+ sBnsercs
nepBoOOpa3HOit?
A) f(x)=3(x%-2); b) f(x)=3x(x2-2); B) f(x)= 3x2-6x+1; I) f(x)= 3x>-6X.

2. (1 6amn) Jana pynkuums f(x)=3x>+1. YUemy pasna F(1)&
A)2;b5)4;B)6; 1N
3.(1 6amn) OOuwmit Buj Bcex nepBoooOpa3HbIx 1 f(x)=sinx?
A) F(x)=cosx +C; b) F(x)=-cosx +C; B) F(x)=tgx +C; I') F(x)=-tgx +C.

3. (1 6ann) Beruncnure onpeneneHHbI HHTETPAIT:

Ipu evinonnenuu 3adanuil 5-8 3anuwiume x00 peuieHus U NoJYy4eHHbll

omeem.

5. (2 6amna) Sensercs mu F(x)=x-3x+l nepoobpasHoil i GyHKIUH
f(x)=3(x-1)?

6. (2 6amna) 3amaiite mepsooOpasuyro F(x) mis Qyrkuun f(x)=3x2-2x,

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

7. (2 ©Oamnma) Ha pucynke wuzoOpaxen rpaduk dyHkuun y=f(x),
onpenenéHHoi Ha untepsaine (-3; 11). Haiinure Haumenbiiee 3HadeHUE (QyHKITUU
f(x) Ha oTpeske [2; 9,5].

SEE) :;::*::/\:
n\'\ . | /} ‘x“ x
kAR

Y

8. (2 6anna) Ha pucynke uzobOpaxeH rpadhuk HeKOTOpou PyHKImu y=f(x).
[Tonp3ysch PUCYHKOM, BBIYUCIIUTE OMPENCICHHBIN HHTETpAT f(X)dX.
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JlomoTHUTEILHAA YACTh

[Ipy BbIMOJHEHMH 3aAaHUs 9 3anMIIATE XOJ, OOOCHOBAHHWE pEUICHUS U
ITOJTyYECHHBIA OTBET.

9. (3 6ana) Beruncnuth miomans KiryMObl, IEPUMETP KOTOPOH
orpaHu4uBaioT JuHuu y=0, y=x, y=-2x+6. Pemute n18yms cnocodamu. Crenath
YEPTEK.

Imanonvl 0meemos:

Howmep 1 2 3 4 5 0 7 8 9
3aaHus
OTBeT I A b I na x3-x%+4 -3 12 3

3.7 Crenenu u kopHu. CrenenHast QyHKuus

Obpazosamenvrule pe3yibmamsl, noojexcawjue nposepre (nemeHmol).

JAPo6 1, P62, P63, P65, IP66, IP6 14. 1Py 1, APy 5, APy 6, APy 7,
JPy 8, AP y 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

Teopernueckue BONpPOCHI

1. ChopmynupyiiTe onpeaeneHne CTerneHHon QyHKIINN.

2. [lepeuncnaure CBOWCTBA CTEIIEHHOM (PYHKIIUM C LIEJIBIM [TOKA3aTEIIEM.

3. Ilepeunciure CBOMCTBA CTENEHUW C JICMCTBUTEJIBHBIM  ITOKA3aTEJIEM.
[IpuBenure npuMepsl.

4. [IepeuncnuTe cBOMCTBA KOPHS HATypaldbHOU cTeneHu. [[puBenure mpumepsl
3. Ha d4ro Heobxoammo oOpaTuTh BHHMaHHE TIPU PEIICHUU
HppalMOHATBLHOTO YPABHEHUS YETHOU CcTeneHu?

6. Yemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuliatesbHoro uucna? [IpuBenure
IIpUMep.

7. UeMy paBeH KOpEHb HEYETHOM CTENEHW W3 OTPULATENIBHOTO 4ucia?

[IpuBegute npumep.
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8. Ha 4to crout 06patuTh BHUMaHUE NPU PEUICHUN UPPALIMOHAIBHBIX, APOOHO -
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB?

KonTpoabnas padora O0si3aTe/ibHAs 4aCTh

Ipu pewenuu 3a0anuti 1-4 3anuwume npasuibHullL OMEEM U3 Yemlpex
NPeONONHCEHHDIX.

1. (1 6amr) Mexay KakuMH JABYMS HaTypadbHBIMH YHCIIAMHA HAXOJHUTCS YHCIIO
V19?

A)19u20;b)4u5;B)18u19;1) 3 u4.

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

A) b) B) I

3. (1 6amn) Pacnonoxxure B mopsimke Bo3pactanus uucna: 2; //5; /17 A) 2; //5
/117, B)2;//17; /15 B)//52; /17, 1) //17~2; //5

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

yMHOaeMm; b) nenum; B) cknanpiBaem; [') oTHuMaeM.

Ilpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuleHus U NOJYYeHHbL OMEEN.

5. (2 6amna) Halinute 3nauenue BeIpaxenus (a>->%. a>%)/a®*, mpu a=7.
6. (2 6aita) Haifgure sHagerue Boipaxernns (V12 + V8)2/10+96.
7. (2 6amma) Paccrosame ot HaOmromarens, HaxXOAAIIETOCS Ha HEOOJBIION

BbIcOTE h KujmomeTrpoB Haja 3eMiEd, 10 HaOM0JAaeMOM UM JIMHUM TOPHU30HTA
Berapcisiercs mo dopmyne I=V2Rh, rae R=6400 kM - pammyc 3emmn. C Kakoii
BBICOTBI TOPU30HT BUJEH Ha paccTossHuu 48 kuinoMmeTpoB? OTBET BBIpA3UTE B
KUJIOMETPAX.

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

JlonoiHUTEILHAA YACTh

IIpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHO8aHUE peueHUs U NOYYeHHbLU
omeem.

9.(3 6ata) Peumte rpaddecky CHCTEMy ypaBHEHHMIA: y=VX, y=X.

Omanonvl omeemos:
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Homep |1 2 3 4 5 0 7 8 9
3a1aHus
OtBer b r B B 49 2 0,18 -36 (1; 1)

3.8 Iloka3zareabHass QyHKIUsA

Obpaszosamenvhble pe3yibmamsl, NoOaelcaujue nposepre (J1eMeHmul):

JIP61, P62, P63, P64, IP65, JIP66, IP6 14. IPy 1, IPy 5, AP y 6,
JIPy7,JIPy8, IP y 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.

TeopeaneCKne BOIIPOCHI

1. ChopmynupyiiTe onpenesieHre MoKa3aTeIbHON (QyHKIUH.

2. [lepeuncnure cBOMCTBA MOKA3aTEIbHON (DYHKIIUH.

3. [Tepeuncnure criocoObl pelieHus TOKa3aTeNbHBIX YPABHEHUH.

4. ChopmynupyiiTe  TpaBWIO  peHICHUS  MPOCTEUIIUX  TMOKA3aTEIbHBIX
HEPABEHCTB.

5. B uem 3axntoyaercs rpaduyueckuil cnocod penieHus: ypaBHeHHI.

6. [IpuBenute mnpumep (PYHKIHUOHAIHBHOM 3aBUCUMOCTH  TOKa3aTeIbHOM

(YHKUMU U3 peaTbHOU KU3HMU.

KonTpoabnas pabora O0si3aTesibHAA 4acTh

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

npea]lOJfCeHHle.

1.(1 6amn) Ilpu kakom 3HaueHun a (yHKIMS y=a* yObIBaeT Ha Bceill 00jacTu

onpeneneHus?

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

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

sHaueHue f(2).
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f(2).

L]

f(x)=a’

=Y

o) 1

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

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

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

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

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

6. (2 6amna) CKOIBKO LENBIX PEMIEHHI HMEET HepaBeHCTBO 1 <7%1<49?
7. (2 6amna) HaiiguTe To4Kky MakcuMyMa QyHKIHH y=>"3%*2
8. (2 6anna) B xoxe pacnaja paguoakTUBHOTO MU30TOIA €r0 Macca yMEHbIIIAeTCs

1o 3akony f(x) = me2 VT, rze to - HauanbHAg Macca M30TONA, t - BpPeMs, IPOLIE/IIEE
OT HA4aJIbHOTO MOMEHTa, T - mepuoa nosypacnaza. B HauaJIbHbIM MOMEHT BPEMEHU
Macca uzotona 184 mr. Ilepuon ero moiypacnaga coctaBisier 7 muH. Haligure,
4yepe3 CKOJIbKO MUHYT Macca “30Tomna OyJeT paBHa 23Mr.

JlonosiHUTEILHAS YACTh
IIpu evinonnenuu 3adanus 9 3anuwiume xo0, 000CHOBaHUE PeuleHUs U NOTYYEeHHbLU
omeem.

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

Omanonvt omeemos:

Homep |1 2 3 4 5 0 7 8
3a7aHus

Otser B A B A 1 2 -4 21
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Muno6puayku Poccun
DenepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE
@” 00pa3oBaTeNnbHOE YUPEKICHUE BHICIIIET0 00Pa30BaHUs
«YensOunckuii rocynapcrsensiil yausepcute» (PI'EOY BO «Uenl'Vy)
Tponnxnii pumman

@DOH/T OLICHOYHBIX CPEJICTB AUCLHUILUTHHBI
COO0.01.11 Maremaruka
CrermansHocTh 38.02.03 OnepanoHHast IesITeNbHOCTD B JIOTUCTUKE

Bepcus noxymenra - 1 cTp. 32 u3 46 IlepBelii 3x3eMILIAp KOITHS Ne

3.9 Jlorapugmsl. Jlorapugmudeckas QpyHKIUA

Obpazosamenvhule pe3yibmamsl, Hooexcauue nposepke (emenmol).

APo6 1, 1P62, P63, 1P64, IP65, P66, IP6 14. IPy 1, APy 5, IP y O,
NPy 7, APy 8, APy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05.
Teopernueckune BONpPOCHI

l. Chopmynupyiite ornpeaenenue sorapupMuieckon GyHKIIUH.

2. [lepeunciure cBoMcTBa J0rapu(pMUYECKON (DYHKIIHH.

3. [Iponomxute onpeaenenue: «Jlorapudm - 31o...».

4. Yemy paBeH jorapudm npous3BeaeHus?

3. Uemy paBeH jorapudm 4aCTHOTO?

6. [IpuBequTe npUMeEpbl JOrapuMUYECKON CHUpaId B TPUPOAE U B
OKPY’KaroILEM MHUpE.

7. Ha uyrto crout oOpaTuTh BHMMaHHE NpPU PEUICHUU JOTAaPUPMUUYECKUX U
YPaBHEHHI U HEPABEHCTB?

8. [lepeuncnure cnocoObl pemeHus Jorapu(pMUIECKUX ypaBHEHHM.

9. ChopmynupyiiTe TpaBWIO PEIICHUS MPOCTEHIIUX  JIorapuMUUECKUX
HEPaBEHCTB.

10. B ugewm 3akimouaercs rpapuyecKkuii Coco0 pelieHus ypaBHEeHUH.

11. TlpuBenutre mnpumep G(YHKIHOHATBLHON 3aBUCUMOCTH JIOTapU(PMUUECKOM
(GYHKIIUY U3 peaTbHOU KU3HH.

KonTtpoJsbnas padora O0si3aTesibHAsI 4ACTh

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuIbHbIti OMEem U3 Yemvlpex
NpeOlONCEHHDIX.

1. (1 6amn) Kakas u3 ¢yHkmii Bo3pacTaeT Ha Bceil oOmactu onpeneneHus? A)
f(x) = logs x; B) f(x) = 0,7%; B) f(x)=x% I f(x)= log 0sx

2. (1 6amn) Ykaxute o6nacts onpeaeneaus pynkiuu f(x) = 1g(2x-3)/(x/7)

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

3. (1 6amn) Pacnonokuth B mopsiike Bo3pacTanus: logos 4; logos 0,4, 1ogo s

A) logos4; log,s0.,4; logo,s 1/4; b) logo,s 4;10g0,51/4; logo,s 0,4;

B)  logos1/4; log,s0,4; logos4; I') logo,s 0,4; logo,s1/4 ; 1ogo,s 4.

4. Haiinute xopens ypaBuenus logs(x-5)=2 A) 11; b)-11; B)-3; I') 3.
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Ilpu vinonnenuu 3a0anuti 5-8 3anuwiume xo00 peuleHus U NOJYYeHHbIU OMBEN.

5. (2 6amna) Onpenenure 3HaYeHKe BeIpaxkeHus logs 2 + loge 3 + 210824,

6. (2 6amma) YkakuTe HauMEHBIIEe TEJI0¢ PEIICHHE HEPABEHCTBA:

logs(6x-4)>2.

7. (2 6anna) Haitnute Touky makcumyMma pyskiuu y=8In(x+7) - 8x+3

8. (2 oOamma) J[lms oOorpeBa MOMeEIEHHUsA, TeMIEpaTypa B KOTOPOM
nojJiep>kuBaeTcss Ha ypoBHe T,=15° dyepe3 pamuatop OTOIUICHHUS MPOIYCKAIOT
ropsiuyto Boay. Pacxon mpoxogsiieit yepe3 TpyOy paauatopa Boasl m = 0,6 kr/c.
[Tpoxoxast mo TpyOe pacCTOSHHE X, BOJIa OXJIAXAACTCS OT HaYaIbHOW TEMIIEpaTyphl
T=91° no remneparypsl T, npuuém c, = a*(c*m)/y*log((Ts — Tn)/( T — Ty), roe
ko>puimenT  remwoobMmeHa,  o=8-mocrosHHas, y=28 Br/M*C° 4200
(Br*c)/(xr*C%). Haiigure, m0 Kakoii Temmeparypsl (B Tpamycax llembcus)
OXJIQJNTCS BOJIA, €CJIM JITTMHA TPpYyOBl paauaTopa paBHa 144 m.

JlonosiHUTEILHAA YACTh

IIpu evinonnenuu 3a0anus 9 3anuwiume x00, 000CHO8aHUe peueHUs U NOY4eHHbL
omeem.

9.(3 6amna) Pemute rpaduuecku cucremy ypaBHeHuiM y+2x=log;135-logs5, 2y-
3x=6.

Omanounvi omeemos:

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

3.10 MHoxkecTBa. J1eMeHThI TeOpuu rpagos

Obpaszosamenvhble pe3yibmamsl, NoOaelcaujue nposepke (1emMeHmol):
JAPpo 1, AP62. APy 1, APy 2, IP y 3. OK 01, OK 04.

Teoperuueckue BONpocCsl

1. Cdopmynupyiite onpeneneHue MHOKECTBA.
2. [Iponomxkure onpenenenue: «OObEIMHEHUE MHOKECTB - 3TO...».
3. [Iponomxure onpenenenue: «llepeceueHne MHOKECTB - 3TO... ».
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4. IIponomxure onpenenenue: «Pa3HOCT MHOXECTB - 3TO...».

5. N3o6pazute oObemMHEHNE ABYX MHOXKECTB Ha KpyTrax Juiepa.

6. N3006pa3ute nepeceueHne Tpex MHOXKECTB Ha Kpyrax Jiiepa.

7. Chopmymupyiite omnpeaenenue rpada. UTo Ha3bIBaeTCs BEPIIMHOM,
pebpom rpacda?

8. Kak nHaiitu cTenenp BepiuHbl rpada?

9. HazoBuTe oTiMunTeNnbHbIE YePTHI MTOJIHOTO U HEMOJIHOTO rpadoB.

10.  Ha3zoBuTe OTIUYHUTENbHBIE YEPThI CBSI3HOTO U HECBA3HOTO rpadoB.

KountpouasHas padora

O0s13aTesibHAsI YaCTh

[Ipn peumrennun 3amaHuil 1-4 3anumMTEe NPABUIBHBIA OTBET W3 YETHIPEX
MPEITOKEHHBIX.

1. (1 6amr) Kakast oneparust u3o0pakeHa Ha kpyrax Jitiepa?

A B

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

2. (1 6anm) Kakoii rpad npencrapieH?

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

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

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

4. (1 6amn) Onpenenure cTeneHb BepIIUHBI B:

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

Ilpu ewvinonnenuu 3adanuti 5-8 3anuwiume X00 peuleHuss U NOAYYEHHbIU

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

14 u3 Hux yBuekarorcs ¢yroonaom, a 10 — OGackerbonoM. M Tosbko nBOE
YBJICKAKOTCS M TEM U APYTUM BUJOM criopta. CKonbKo npy3eit y Tomm?

7. (2 O6amna) Ha pucyHke — cxeMa JOpOr, CBSI3BIBAIOIIUX TOPOJCKHUE
mapku A, b, B, I', /I, E. [Io kaxnoi gopore MOKHO JIBUTaTbCS TOJIBKO B OJTHOM
HAIIPaBJICHUH, YKa3aHHOM CTpenkol. CKOJIBKO CYIIECTBYET Pa3JIMYHbIX ITyTEH W3
napka A B mapk E?

8. (2 6anna) MoxHO M HaApUCOBATh U300pAXKEHHBIN HA pUCYHKE rpad He
OTpbIBasl KapaHJall OT OyMaru u NpoBOAs Kaxa0€ pedpo pOBHO OJIMH pa3?

JlonosiHUTEILHAS YACTh

Ilpu ewvinonnenuu 3adanus 9 sanuwiume x00, 000CHOBAHUE peuieHUs U
NOJIyYeHHbIU Omeem.

9. (3 6amna) I[lepByto UM BTOPYIO KOHTPOJbHBIE pabOTHI [0 MaTEMaTUKE
yCHEHO Hamucaiu 33 CTyJEHTa, MEePBYI0 WM TPeThbio - 31 CTYIEHT, BTOPYIO WIH
TpeThio - 32 cTtyneHTa. He MeHee AByX KOHTPOJBHBIX pabOT BHIMOIHUIHN 20 CTYIEHTOB.
CKOJIBKO CTY/I€HTOB YCHEIIHO PELININ TOJIbKO OJIHY KOHTPOJIbHYIO paboTy?

Imanousvt omeemos:
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Homep 1 2 3 4 5 6 7 8 9
3aJaHuAd
OtBer B b 10 r - 22 8 HET 18

3.11 DneMeHTHI KOMOMHATOPUKH, CTATUCTHKHA U TEOPUHU BEPOATHOCTEM
ObpazosamenvHule pe3yibmamol, NOOaeHcauue nposepke (emennvl);

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

Teoperuyeckune BONpPOCHI

1. [Iponomxure omnpenenenue: «CiydailHOe COOBITHE -  3TO...».
[TpuBenute npumep.

2. [IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBeauTe mpuMep HEBO3MOXKHOTO COOBITHSI.

4. [Iponomxkure omnpenenenue: «BepoATHOCTh CIy4aiHOTO COOBITHS -
3TO...».

3. ChopmynupyiiTe TpaBUIIO HAXOXKICHHS CIOKCHHS BEPOSTHOCTEH.

6. CdopmynupyiiTe mpaBuI0 YMHOKEHHUS BEPOSTHOCTEH.

7. Kaxk nHaiitu cpennee apupMeTHIecKOe YUCIOBOTO psiga’?

8. Kak naiitn Mmenuany 4ucioBoro psaaa?

9. Kak Bbruucisercs pasmax 4uciioBoro psjaa?

10. [Jns d4ero HyxHBI guarpammbl, rpaduku? Ilepeuuciaure BUIbI
IUarpaMM.

11. IlpuBenure mpuMepbl MPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOJHBIX SBJICHUSX.

12. IlpuBenutre mnpuMepbl TMPOSIBICHHUS 3aKoHa OOJBIIMX 4YUCET B
OOIIIECTBEHHBIX SIBJICHUIX.

13. UYto u3yuaer ctaTucTUKA?

14. TIponomxute onpeneneHue: «CoueTaHue - 3TO...».

15. IIpomomxute onpenenenue: «Pasmenienue - 3T0...».

16. IIpomomxute onpenenenue: «llepecTaHOBKY - 3TO...».
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17.  IlpuBenute mpuMep MHOKECTBA U3 PEATIBHOU JKU3HHU.
18. IlpuBenurte mpumep oneparuu NepeceyeHuss MHOKECTB.
19. IlpuBenute mpumep onepannuu 00bEAUHEHUS MHOKECTB.
20. IIpuBenute nmpuMep orepauuy pa3sHOCTH MHOKECTB.

21.  Packpoiite noHATHS «Tpad», «AEPEBO», KLUKID).
Konrpoabnasi padora O0s13aTe/ibHASA YACTH

Ilpu pewenuu 3a0anui 1-4 3anuwiume npasuibHblil 0mMmeem u3 yemolpex
NpeOsIOHCEHHDIX.

1. (1 6ann) KomOunaTopuka - 3TO pa3ziesl MaTeMaTHUKH, OTBEUYAIOIINI Ha
BOIIPOCHI CKOJIBKUMHU CITIOCOOaMU MOXHO BHIOPATh DJIEMEHTHI ...

A) 3aJaHHOTO KOHEYHOr0 MHOXKeCTBa; b) OeckoHeuHOro MHOXkecCTBa; B)
T000T0 MHOXKECTBA; ) uppaliioHaIbHBIX YHCEIL.

2. (1 6amn) CoenuHeHHs U3 M AJIEMEHTOB, OTJIMYAIOIIHUECS IPYT OT ApyTa
TOJILKO TIOPSIIKOM PACIIOJIOKEHHS B HUX AJIEMEHTOB, Ha3bIBAIOTCS:

A) nmnepecraHoBkamu; b) coueranusimu; B)  pazmemenusimu; 1)

KOMOMHAITUSIMU.
3. (1 6amn) Ywucino Bcex BO3MOXHBIX Pa3MEIICHUN BBIYUCISIETCS 10
dbopmyiie:

A)A™=nm-m);b) A™M=n(n-1) ... Ccn-m + 1); B)A™=T) A™ =n(u + 1)

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

A) yrmopsioueHHEe €AUHUIl COBOKYIMHOCTH MO TMpu3HaKy; b) pazOueHue
€MHUI] COBOKYMHOCTH HA TIpYyNNbl MO MpU3HaKy; B) 0000mieHne eIMHUYHBIX
¢dakToB; ') 00001IeHNE EAMHUYHBIX PU3HAKOB.

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

5. (2 6amnma) B cpegnem u3 2000 camoBbIX HACOCOB, MOCTYIUBIIMX B
npogaxy, 6 moarekaroT. Haiiaure BEpOATHOCTH TOTO, YTO OJUH CIy4YalHO
BBIOpAHHBIN JIJI1 KOHTPOJIS HACOC HE MOATeKaeT?
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6. (2 6anma) CpaBHUTH BCXOXKECTh CEMSH JTIOOBIX TPEX BHJIOB OJHOJETHUX
1BeToB 3a mocieanue 3 roma. CocTaBUTh auarpamMmy IO HaWJECHHBIM JTaHHBIM.
Cnenarb BBIBOJBI.

7. (2 Oamma) LlBeToBOAY TPEIJIOKUIU YKpPacUTh KIymMOy IIBETamH,
ucrnoiib3ysi 3 Buga. CKOJIBKO Pa3IUYHBIX BAPUAHTOB €CTh Y I[BETOBOJA, €CIIU €CTh
BBIOOD U3 5 BUIOB pa3HOU paccaibl?

8. (2 6anmna) CkoJIBKMMHU CIIOCOOAMU MOXKHO TMOCAJAUTh 4 KyCTapHUKA B
OJUH psn?

/lonosiHMTEILHAS YACTh

IIpu svinonnenuu 3a0anus 9 3anuwiume xo0, 060CHOBAHUE PeUleHUs U
NOJIYUEeHHbIU OmBen.

9. (3 6amna) UtoObl MOCTYNUTh B MHCTUTYT Ha CIHENUAIBLHOCTH «Mactep
CaJIoBO- IMAapKOBOTO U JIAHAWA(PTHOIO CTPOUTENIbCTBAa», aOUTYPUEHT JOJKEH
HaOparb Ha EI'D He menee 70 OaqioB MO KaXaoMy H3 TpEX NPEeIMETOB—
MaTeMaThKa, PYCCKMU A3bIK M HWHOCTPAHHBIM A3bIK. YTOOBI MHOCTYNUTH Ha
cnenuaibHOCTh «KoMmepuus», Hy>)kHO HaOpaTh He MeHee 70 0ayioB MO KaKIOMY
U3 TPEX MPEIMETOB — MaTEMaTUKa, PYCCKUH SA3bIK U 00IIECTBO3HAHUE.

BepositTHOCTH TOr0, 4T0 aOUTypHeHT 3. moiay4yuT He MeHee 70 OayioB 1O
MaremaTtuke, paBHa 0,6, mo pycckoMy si3biky — 0,8, 110 HHOCTPAHHOMY SI3BIKY —
0,7 1 o 00IIECTBO3HAHUIO

Haiinute BEpOSITHOCTH TOrO, YTO 3. CMOXKET MOCTYNHUTh XOTsSI Obl HA OJHY W3
JBYX YIOMSIHYTBIX CHEIIUATbHOCTEH.

Omanonvl omeemos:

Howmep 1 2 3 4 5 6 7 8 9
3a1aHNS
OTtser A A B A 0,997 10 24 0,408

3.12 YpaBHeHUs M HEPaBeHCTBA

Obpaszosamenvhble pe3yibmamsl, Hooaedcaujue nposepre (1emMeHmol):

P62, P63, APo14. APy 1, APy S5, APy o6, APy 7, APy 8, APy 11, AP y 18,
JIPy 19. 0K 1, OK 2, OK 3, OK 4, OK 5.
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TeopeTquCKne BOIIPOCHI

WX kWD =

UTto Ha3bIBaeTCsl ypaBHEHUEM?

UTO0 3HAYUT PEMINThH ypaBHEHUE?

Uto Takoe KOpeHb ypaBHEHUS?

Uto Ha3bIBAETCSI HEPABEHCTBOM?

UTO0 3HAYUT PEMINTH HEPABEHCTBO?

B 4em 3akirouaercst «MeTol UHTEPBAJIOB»?

UYto Ha3bIBAE€TCS PEUICHUE CUCTEMBI YPABHEHUI ?

YTO 3HAYUT PEIINTH CUCTEMY YPABHEHHU?

[Ipu pelieHnn Kakux ypaBHEHUIN U HEPABEHCTB, CIEAYeT 0OpaTUTh BHUMAHUE

Ha 00J1acTh AOITYCTHUMBIX 3HAYCHMI?

10.
11.

[Tepeuncnure ciocoObI pelieHUsl ypaBHEHHIA.
[lepeuncnure ciocoObI pelIeHUs] CUCTEM YPABHEHUM.

KonTtpoJsbHas padora O0si3aTe/ibHASI YACTH

llpu pewenuu 3a0anui 1-4 3anuwume npasuibHblil OMeem U3 Yemolpex

NpPeOlONHCEHHbIX:

1. (1 6anm) Kakoe u3 uncen siBasieTcss KOpHeM ypaBHeHus logy(x+]) = 1

2. (1 6amn) Kakue u3 ypaBHEHHI UMEIOT O0Jiee OJTHOTO KOPHS?

3. (1 6amm) Onpenenute Buj ypaBHeHuss V—32 — * =2,

A) nunerinoe; b) kBaapatHoe; B) uppanunonansHoe; I') panmonansHoE.

4, (1 6amn) Onpenenure HaMMEHBIIEE LEIOE PEIICHAE HEPaBEHCTBa 5*2<1?
IIpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuieHus U NOJLYYeHHbLLL OMeem.
5. (2 6anna) Haitagute kopeHb ypaBHeHus | x-3 | =2

6. (2 6amna) Pemure cucteMy ypaBHeHmii: x-y=8, 2 *% = 16.

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

JlonosiHUTEILHAS YACTh

Hpu gvinoaneHuly 3a0anus 9 zanuwume XOO, obocroesaHue pewenus u nOlequanZ

omeem.

9. (3 6amra) Pemmre ypaBrenue 2sin’x - V3cos(m/2 —x)=0

Omanounvi omeemos:
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Omer |B [A,B|B |A |15 [(102) | (-0:0]U[2:3] | -1;6 | 2m; 7/3; 8/3; 3

4. ®OH/I OLIEHOYHBIX CPEACTB IJIfl Py0esKHOro KOHTPOJI (mo uroram 3.1 - 3.4)
Obpaszosamenvhble pe3yibmamyl, Hoodjexcaujue nposepke (I1emMeHmol):

Jnpo1,APo63,/IP64, P65, P66, IP69, IPO6 11, IP6 12, JIP6 14. [Py 1,
JNPye6, 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.

Oobs3aTeIbHASA YACTD

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHbIl OMEem U3 Yemlpex
NPeOsIONCEHHDIX.

1. (1 ©Oamn) Hawer Touku A(2,0,5), B(-2,0,3). Kakue koopauHATBl HMEET
cepenuHa otpe3ka AB - Touka M?

A) M(0;3;4) b) M(2;3;4); B) M(0;-3;4); T') M(0;3;-4).

2. (1 6amn) Ilpsmeie AB u CJI mapaensHbie. Kakoe pacnoioxkeHue UMEIOT
npsimbie AC u BJ[?

A) napannensnsie; b) nepnenaukysipusie; B) ckpenuBaroTcs ) nmepecekarorcs.

3. (1 6amm) HalimuTe KOpeHb YpaBHEHHUS: COS nx/6=\3/2 . B orBer 3ammuinTe
HauOOJBIINI OTPULIATENb OTPUIATEIbHBIA KOPEHb.

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

4.(1 6ann) Ha pucynke nzobpaxen rpadguk npousBogHon Gpyukun y=f(x). [Ipu
KaKOM 3Ha4eHUH X (PyHKIIMS IPUHUMAET CBOE€ HauOOJIblllee 3HAUCHUE Ha OTPE3KE

YA

y=f'(x)

=Y

ol 1

[-4; 2] ?

A)0,5;b)-4;B)-5,T) 1.
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Ilpu évinonnenuu 3a0anuti 5-8 3anuwume xo00 peuleHus U NOJYYEeHHbIU OMBEM.

5. (2 6anna) BepxHue KOHIIBI ABYX BEPTUKAIBHO CTOAIIUX CTOJIOOB, YJIalEHHBIX HA
paccTostHue 4 M, COCOWHEHBI TepekiaaauHoi. Breicota omuHoro cromba 10 M, a
npyroro 7 m. Hanipure nyiivHy nepekiaauHbl.

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

7.(2 6anna) JIBurasicb co CKOpPOCTBIO V = 3 M/C, TPaKTOp TaIIUT caHu ¢ cuioi F=40
kH, HanpaBiIeHHON MOJX OCTPBIM YTJIOM O K TOPU30HTY. MOIIHOCTB, pa3BUBacMas
TpakTopoM, Beruucisercs no popmyne N = Fvcosa. Haliagure, npu kakom yrie o (B
rpaaycax) 3Ta MOIIHOCTh OyJieT paBHa 60 kBT

8. (2 Gamna) MarepuanbHas TOYKa IBMIKETCS NPAMOJMHEHHO IO 3aKoHy X(t)=t>-
13t+23 (rme x— paccTosiHhe OT TOYKH OTCUETa B METpax, t— BpeMs B CEKyHJaXx,
M3MEPEHHOE C Hayvaja JBWXKEHHUs). B kakoii MOMEHT BpeMeHU (B CEKyHIax) ee
CKOpOCTb OblsIa paBHa 3 M/c?

JlonoiHUTEILHAA YACTh

IIpu evinonnenuu 3a0anus 9 3anuwiume xo0, 060CHO8aHUE peuleHUs U NOIYYEeHHbILL
omeemn.

9. (3 6anna) Pa3ouTh HBETHUK MPSMOYTOJIBLHON (POpMBI (OTHOIIEHUE CTOPOH 2:3) Ha
YacTH Pa3IMYHON  TUIOMAAM. YKaXHUTe pa3HbIM I[BETOM MapaJijie/ibHbIE,
MEePHEHANKYJISIPHbIE, CKpEIIMBAIOIIMECs OTpe3kH. Paccuutarh  KOJIWYECTBO
CaXCHIIEB IIBETOB ISl KaXIOTO cektopa. OGopMUTH CXeMy IBETHUKA (MOXKHO
HCITOJIB30BaTh KOMITbIOTEP). Hanmpumep,

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

5. ®oH OLIEHOYHBIX CPEACTB VISl MPOMEKYTOYHOM ATTeCTANH (IK3aMEH)

OK3aMeHallMOHHAasg paboTa COCTOMT HMX 2-X YacTel: o0s3aTelnbHOM U
JIOTIOJTHUTEIILHOM.

OOs3aTtenpHas 4acTh COAEPKUT 3aJaHUS MUHHUMAIBHOTO 0053aTE€IbHOTO
YPOBHSI, TOTIOJTHUTEIbHAS YaCTh - 00JIee CIOKHBIC 3aJaHMUSI.

[Ipu BbITIOJIHEHUU 3a7aHUI 00s13aTEIBHOM YacTu TpeOyeTcsl MPEICTaBUTh XOJT
pelIeHus] U yKa3aTh TOJyYEHHBIA OTBET. 3a MPABWJIHHOE BBIMIOJHEHHUE JF000OTO
3amaHusl U3 00s3aTeNbHOM dYacTh oOydvaronuiicss moiydaere ojauH Oamr [lpu
BBITIOJTHEHUN 33J]aHUs U3 JOTOJHUTEIBHOM YacT HEOOXOAMMO MOJAPOOHO OmMHcaTh
X0J1 pelieHus: u J1ath oTBeT. [[paBuIbHOE BBIMOJHEHHUE 3aJaHUN JTOMOJHUTEIBHON
4acTH olleHHUBaeTcs 3 OayutamMu win 1-2 GanjaaMu 3a 4aCTUYHOE PEIlICHUE.

baiibl, nojrydeHHbIE 32 BCE BBIIIOJIHEHHBIE 33JJaHUS, CYMMUPYIOTCH.

IlIkana nepeeoda 641106 6 OMMEemMKU NO NAMUOAINTbHOU CUCHIEME

OtMmerka Uwucno 6ammoB, HEOOX0AUMOE TSI TIOTYUYEHUSI OTMETKH
«3» (ymos.) 6-9
«4» (xoporio) 10-14(1e MeHee OJTHOTO 3aJlaHKUsl U3 JIOTIOJTHUTEILHON YaCTH )
«5» (OTAMYHO) 6onee 14(He MeHee IBYX 3aJlaHUM U3 JONOTHUTEILHON YaCTH)

ObpazosamenvHole pe3yibmamol, NOOaeXCauue nposepke (emennol).

JIP61,IP62,JIP63, P64, JIP65, 1P 66, JIP6 7, AP 6 8, IP 6 9, IP 6
10, 1P 6 11, IP 6 12, IP 6 13, IP 6 14.

APy 1, APy 2, Py 3, IPy4, Py 5, IPyo, APy 7, Py 8, IPy 9, IPy
10, APy 11, APy 12, Py 13, IPy 14, IPy 15, IPy 16, AP y 17, AP y 18, IP y
19. OK 01, OK 02, OK 03, OK 04, OK 05.
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JK3aMeHALMOHHbIE 32]aHNUS 110 MATEMATHKE
Oo0s13aTesibHAs YACTh
Ipu évinonnenuu 3ad0anuii 1-12 3anuwume xo0 peutenus u NOJTYYeHHbL
omaemn.

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

2.(1 6amn) Ha pucyHke ®UpHBIMA TOYKAMHU MOKA3aHO CYTOYHOE KOJIMYECTBO
0CaJKOB, BhIMagaBiux B ODmucte ¢ 7 nmo 18 mekadbpst 2001 roxa. ITo ropuzonTanu
YKa3bIBAIOTCA YUCIa MECSA, 10 BEPTUKAIA — KOJIMYECTBO OCAJIKOB, BBINABIIHNX B
COOTBETCTBYIOIIUI NI€Hb, B MIJUIUMETpax. J[JI1 HariasigHOCTH >KUPHBIE TOYKU Ha
PUCYHKE COEIMHEHBI JuHuen. OnpenenauTe Mo pucyHKy, CKOJIBKO JHEM BBINALAlo
6oJee 2 MUJUTUMETPOB OCATKOB?

s owno

ikt

=~ n

oon

OF FNNWWLEW®N

3 . (1 6amn) Mob6unshbIi Tenedon ctowsn 16000 py6neit. Yepe3 HekoTopoe
BpeMs LIEHy Ha 3Ty Mojenb cHu3win a0 15200 py6neit. Ha ckoiibko mpoiieHTOB
Obljla CHU)KEHa 1ieHa?

4.(1 6amn) Ha tapenke 16 nmupoxkoB: 7 ¢ pelOOi, 5 ¢ BApeHbEM U 4 C BUIITHEH.
HOns nayrag BeIOMpaeT onMH MHPOXKOK. Haiiaute BEpOATHOCTH TOTO, YTO OH
OKQXKETCS C BUILHEM.

5. (1 6amn) Haliaute 3Hauenue Beipaxkenus log,2 + log,32
6. (1 6amn) Haitnure kopeHb ypaBHEHUS N7 —6x=7
7. (1 ©Oamn) Pemmre HepaBeHcTBO 2¥° > 64. B OTBET 3amuinuTe
HanMEHbIIIee TIOJ0KUTEINBHOE.
X+d l
8. (1 6amn) Haiimure kopeHs ypaBHeHnst —— ©
0. (1 6amn) Haitgure mpou3BoaHy0 QpyHKIMK B Touke X=0:

y = 5/4x* - 6x% +7x-1
10.(1 G6amn) I{BeTHUK, 0OPMIICHHBIN O MHAWBUIYAILHOMY 3aKa3zy, UMEET
dbopmy nunuHApa. Beicota niBeTHuka 35 cM, quamerp ocHoBaHus 20 cMm. CKOJBKO
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3eMJId HEOOXOIMMO TTPUBECTH, YTOOBI IIBETHUK OBLI 3aMOJIHEH IMOJHOCTHIO. B oTBET
3aMUIIATE YUCIIO, AeJIEHHOE Ha TT.
11.(1 6anm) Haigure mumomans Gurypsl, m300pakeHHOM Ha pUCYHKE

A

|
\
\

y

12.(1 6amn) Teno gmxkercs mo 3akony S(t)=3t*+5t (M) Haiimure ckopocTs

TCJla 4Cpe3 Ic mocie Hayana JABHIKCHUS.

I[OIIOJIHHTCJ]I)H&H 4acTb

Ilpu évinonnenuu 3ad0anui 13-16 3anuwume x00 pewienus u NOJY4eHHbllL
omeem

13.(3 6Gamna) BeluucnuTe IUIOMIAAb 3€MJIM, OTBEAECHHOIO TOA KIyMOY,
IIEPUMETP KOTOPOrO OrPaHMYMBAIOT JIMHHMU Y=X>-2X-2 M y= - x*+2. Bpimonaure
YEPTEK.

OTBeT maiiTe B KBaJIpaTHBIX METpax.

14. (3 Gamna) Pemmre ypaBHeHue sin’x - 2sinx=0. B oTBeT 3amummTe
KOJIMYECTBO PEUICHUN, TPUHAJICKAIIUX TPOMEKYTKY [0; T].

15. Haiinure o0beM MHOTOTpAaHHHKA, W300paKEHHOTO Ha PHUCYHKE (Bce
JIBYTPAHHBIC YTIIBI TIPSIMBIC).

- ;

/'.
/s

7

16. (3 Gamma) IlepBelit cagoBOa BhICAXKUBAaEeT 126 cakeHIIEB Ha 5 4YacoB

owicTpee, yeM BTOpOil. CKOJIBKO CaXEHIIEB 3a Yac BBICA)KMBAET IMEPBBIA CaJI0OBOJI,
€CJIM U3BECTHO, YTO OH 33 YaC MOKET BBICAJUTh Ha 5 CaXXEHIIEB OOJIbIIIE BTOPOTO?
Omanonvl omeemos:

Homep |1(2]3|4 506718 19|10 111213141516

3aJaHusA
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OrBer [2|3[5(025|6(7|1]10|7|35000| 15119 |5 |6 |13
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OGpazoBatenbHas matdopma Opaiit [caitT]. —
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