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1. PesyabTatsl 00yuenus, peraamedntupoBanubie ®I'OC COO ¢ yuetom ®I'OC
C1io

JAucuunjanHapHbIe (HDeIIMeTHl)Ie) pe3VJbTAaThL 0TPAKAIOT.

—Bnanenne meromamum A0Ka3aTENbCTB, AITOPUTMAMM PELICHHS 3a]ady; yMEHHE
(GopMyIMpOBaTh OMNpPEIECICHHS, AKCUOMbI W TEOPEMbl, NPUMEHSTh HUX, IPOBOJUTH
JI0Ka3aTeNIbHbIE PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;

— YMeHue omnepupoBaTh MOHIATHSAMHU: CTENEHb 4YMCIA, JIOTapudM Yucia, yMEHUe
BBITIOJIHATD BBIYMCIICHHE 3HAYCHWA W TPeoOpa3OBaHUS BBIPAKECHUN CO CTENEHSIMU U
norapudpmMamMu, TpeoOpa3zoBaHus IPOOHO-PAMOHATHHBIX BBIPAKEHUIA;

—YMeHHE  ONEepHUpOBaTh  IOHATUSAMH:  PAlMOHAJIBHBIE,  HMPPALMOHAIBHBIC,
[IOKA3aTeIbHbIE, CTENEeHHbIEC, JOrapupMUUYECKHE, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

—YMeHue omnepupoBaTh TMOHATUAMH:  (DYHKIUS, HeNpephiBHAsS  (QYHKIUA,
IPOU3BO/IHAS, IEPBOOOpA3HAs, ONIPEIEIICHHbIN HHTETpall;, YMEHUE HaXOIUTh TPOU3BOIHbBIC
ANEeMEHTApHBIX  (YHKIWNA, WCIONB3Ys CIPaBOYHBIE MaTepUalbl, HCCIEIO0BaTh B
IPOCTEUIUX caydasx GyHKIIUA HA MOHOTOHHOCTh, HAXOIUTh HAUOOJBIITNE U HAUMEHBIIINE
3HaUYEHUS (PYHKUUN; CTPOUTH TpaUKd MHOTOWICHOB C MCIOJb30BAHMEM almmapara
MaTEeMaTU4YECKOr0 aHAIN3a; MPUMEHSTh POU3BOJAHYIO IIPY PEIICHNUHN 33]1a4 HA JABUKEHHUE;
penaTh NPaKkTUKO-OpUEHTUPOBAHHBIE 33/1a4l HAa HAUOOJIbIIIME U HAUMEHBIINE 3HAUCHUS], Ha
HAXO0JICHUE MyTH, CKOPOCTH U YCKOPEHHS;

— YMeHHe OmnepupoBaTh TMOHITHAMU: pallMOHAIbHAs (YHKIMS, MOKa3aTeabHas
byHKIMSA, CcTeneHHas QYyHKIWA, JorapudmMuydeckas GyHKIHUS, TPUTOHOMETPUYECCKUE
dbyHKMK, oOpaTHble (YHKIMH; yMEHUE CTPOUTHh TpadUWKu W3YUYEHHBIX (PYHKITUH,
UCII0JIb30BaTh rPAPUKH IPU U3YUEHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU PELUICHUH 3a/1a4 U3
[IPyrux y4eOHBIX NpEeaMETOB M 33Ja4y W3 peajbHON JKU3HU; BbIpaXKaTh (HopmysiaMu
3aBUCHUMOCTH MEXAY BEIUUYNMHAMU;

— YMeHue peliaTh TEeKCTOBBIC 33Jja4M PAa3HBIX THUIOB (B TOM YHUCIJIE Ha IMPOLIEHTHI,
JI0OJIM ¥ 4YacTH, Ha JBIKEHHUE, pabOTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 33/1a4d U3
00JaCTH yNpAaBJIICHUS JHUYHBIMA M CEMEHHBIMH (DMHAHCAMM); COCTABJISITH BBIPAKEHUS,
YPaBHEHUSI, HEPABEHCTBA U MX CHUCTEMBI MO YCIOBHUIO 3aJ1a4M, UCCIIENOBATh MOJIYYEHHOE
pElIeHNE U OLEHUBATH NMPABIONOI00HOCTh PE3YJIbTATOB;

—YMeHue omnepupoBaTh MOHATUSMU: CpelHEEe apu(PpMETHYEeCKOoe, MeIuaHa,
HauOOJbIIEE U HAWMEHbIlIEe 3HAYEHUs, pa3Max, JUCHEPCHs, CTaHJAPTHOE OTKJIOHEHHUE
YUCJIOBOrO  Habopa; yYMEHHME  U3BJIEKaTh, HMHTEPIPETUPOBATH  HH(OpMaIuio,
NpEICTaBICHHYI0O B Ta0lMIax, HAa JuarpaMmax, rpadukax, OTpa)xarollyl0 CBOWCTBa
peaNbHBIX MPOIECCOB U SIBICHUN; MPEICTaBIATh WHOOPMAIMIO C MOMOIIBIO TaOIUIl U
IyarpamMM; HCCIIEIOBATh CTAaTUCTUYECKUE JaHHBIE, B TOM 4YHUCJIE C IPUMECHEHUEM
rpaUYeCcKuX METO/IOB U SJIEKTPOHHBIX CPECTB;



—YMeHHe omepupoBaTh MOHSATHSAMHU: CIyYalHBI ONBIT U CIIy4dailHOE COOBITHE,
BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMEHUE BBIYUCISITH BEPOSITHOCTD C MCIIOJIb30BAHUEM
rpa@uyueckux MeETO/I0B; MPUMEHSITh (POPMYIIbI CIOKEHUS U YMHOXKEHHSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (akThl U (OpPMyJbl MPU PEUIEHUM 3a/jay; OLIEHHWBATH BEPOSITHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMU BEIMYMHAMHU; YMEHHE IPUBOJIUTH
IpUMEpPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

—YMeEHHE OIEpUpPOBATH IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYIPAHHBIM YTOJI, CKPEIIUBAOIIUECS MPSAMBIE, MaPALIEIBHOCTD U MEPIEHAUKYIIPHOCTD
IPSAMBIX U IIOCKOCTEW, YTOJI MEXAY NPSIMBIMH, YIOJI MEXKAY MPSIMOU U INIOCKOCTBIO, YTOJ
MEXIY TIOCKOCTSMH, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXAY NPSIMBIMU,
PacCTOSIHME MEXAY INIOCKOCTSIMU; YMEHHUE UCII0Ib30BaTh IPU PELICHUM 33]1a4 U3YUYECHHBIC
(akTel U TEOpEeMBbl MJIAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOLIETO
MUDA;

— YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK, CEU€HNE MHOTOTPaHHUKA, KYyO,
napajuiesienune 1, npusma, nupaMuaa, (purypa u moBepxXHOCTh BpaIleHUs, HUIUHAP, KOHYC,
map, cdepa, cedeHuss QUTypsl BpallleHHs], TIIOCKOCTh, Kacaromasics chepbl, HUIUHIPA,
KOHYCa, MJI0IIAb MOBEPXHOCTH MUPAMU/IbI, TPU3MBbI, KOHYCA, [IMIIMH]IPA, IJI0Iab chephl,
o0beM Ky0Oa, IpsIMOYTOJIbHOTO MapajuieNienune ia, MMPaMuibl, TPU3Mbl, HIUIUHAPA, KOHYCA,
mapa; yMeHue U300pakaTh MHOIOTPAHHUKHM W TMOBEPXHOCTH BPALIEHMSI, UX CEUECHUS OT
PYKH, C IIOMOLIBIO YEPTEKHBIX HMHCTPYMEHTOB WM JJIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHME pACIO3HABaThb IIPABUJIbHBIC
MHOTOI'PaHHHUKH;

—YMeHue onepupoBaTh MOHATUAMHU: ABH)KEHUE B IPOCTPAHCTBE, NOT00HBIE (PUTYPBI
B IPOCTPAHCTBE; HCIIOJNB30BAaTh OTHOUIEHUE IUIONIAJe MOBEPXHOCTEM HU 00BbEMOB
no100HBIX (GUTYp TIPU PEUICHUH 33/1aY;

—YMeHHe BBIYUCIATh T€OMETPUUECKHE BEIUYUHBI (UIMHA, YroJl, IUIoLIaib, 00beM,
IUIOIIA/Ib IOBEPXHOCTH ), UCIOJIB3YS U3yUEHHbIE (POPMYJIIBI U METOIBL;

—YMeHHE OIepupoBaTh MOHATUAMM: IPAMOYIOJIbHAs CHCTEMa KOOPJMHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA, CKAISIPHOE IMMPOU3BEAEHUE, YTOI MEKTY
BEKTOPAMH, CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA YMCIIO; HAXOAWTh C IMOMOULIBIO
U3Y4YEHHBIX (POPMYJT KOOPIUHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKY IByMs TOUKAMU;

—YMeHue BbIOMpATh NOAXOAAIIMNA M3YYEHHBIM METOA JUIsl pEHIeHHs 3aJadd,
pacrno3HaBaTh MareMaTH4eckue (axkThl WU MaTEeMaTHUYECKUE MOJEIU B NPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE; YMEHHE MPUBOAUTH IMPUMEPhl MAaTEeMaTUYECKUX
OTKPBITUH POCCUMCKON 1 MUPOBOM MAaTEMaTUYECKOW HAYKH.

—yYMEHHE OIIEpUPOBATH MOHATUSAMM: ONPENEIICHHE, aKCHOMA, TEOPEMA, CIEICTBHE,
CBOMCTBO, NpPHM3HAK, JIOKA3aTEIbCTBO, PpPABHOCUJIbHBIE (OPMYJIUPOBKH; YMEHHUE
(opMynupoBaTh 00paTHOE M MPOTUBOINOJIOKHOE YTBEP)KICHHUE, MPUBOIUTH IPUMEPHI U

KOHTPIIPHUMCPBLI, HCIIOJIB30BATH METO/L MaTeMaTUYECKOU HHAYKIOWUH, IMPOBOAUTH
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JI0Ka3aTeNbHbIC PACCYKACHUS MPU PEUICHUH 33714, OLIEHUBATh JIOTHYECKYIO MPaBUIHHOCTh
pacCyXIeHUN;

—yMEHHE ONEepPUPOBATH MOHATHAMH: MHOXECTBO, MOJMHOYXECTBO, OINEpaIlMH HaJ
MHO>KECTBaMU; YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Jjisl ONMCaHUs
peaNbHBIX MPOIECCOB U SIBICHUM, U IPHU PEIICHUH 3a1a4, B ToM yucie u3 [IPyrux yuyeOHbIx
IpEeIMETOB;

— YMEHHE OIEepUpOBaTh MOHATUSMU: Tpad, CBI3HBIN Tpad, nepeBo, UK, rpad Ha
TUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHICHIBATH Ipadbl pa3IMuHbIMH CLIOCOOAMU; UCTIOIH30BATh
rpadsl IpU peIICHUH 3a/1a4;

—yMEHHE CBOOOJHO OMEpPUPOBATh MOHITHSIMH: COYETaHWE, TEPEeCTAaHOBKA, UYUCIIO
COUYETaHUM, YUCIIO IEPeCTaHOBOK; OMHOM HbIOoTOHA; yMeHUE MPUMEHITh KOMOUHATOPHbBIE
(bakThl ¥ pacCyXACHU ISl PEeIICHUs 3a/1a4;

— YMEHHE ONEpUpPOBaTh MOHATUSAMU: HATYPAJIBbHOE YUCIO, LIEJI0€ YUCIIO, OCTATOK 1O
MOJIyJII0, PalMOHAIBHOE YHCIIO, HPPALMOHAIBLHOE YHCIO, MHOXKECTBAa HATypajbHbBIX,
[ENbIX, PAIMOHAIBHBIX, ACHCTBUTEIBHBIX YHCEN, YMEHHE HCIOIb30BaTh IPU3HAKH
JETMMOCTH, HAaUMEHBIINKA OOIINK AETUTENb U HauMEHbIIee o0Iiee KpaTHOE, alrOPUTM
EBknuaa mpu permeHnu 3anad; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUHCTICHHSI;

—yMeHHe CBOOOJHO ONEpUPOBATh MOHATHUAMHU: CTENEHb C LEJIbIM IOKa3aTelieM,
KOpPEHb HATypaJbHOM CTENEHH, CTENEHb C pallMOHAJIbHBIM II0Ka3aTeleM, CTENEeHb C
JIeHCTBUTENIbHBIM (BEIIECTBEHHBIM) IMOKa3aTeneM, jJorapudmM ducia, CUHYC, KOCHUHYC U
TaHTE€HC TIPOU3BOJIHHOTO YHCIIA;

—yMEHHE OIEpPUPOBATh MOHATHIMH: TOXKIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHue,
ypaBHEHHE, HEPABCHCTBO, CUCTEMA YpPAaBHEHUH U HEPaBEHCTB, PABHOCHIIBHOCTH YPaBHEHHUH,
HEPaBEHCTB W CHUCTEM, pallOHaJbHBIC, HUPPANMOHAIBHBIC, MOKa3aTelbHbIE, CTEIEHHBIC,
norapuMUUYECKue, TPUTOHOMETPUUECKUE YPaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHUE
pelaTh ypaBHEHHUs, HEPABEHCTBA U CHUCTEMbI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIlaTh
ypaBHEHUs1, HEPABEHCTBA U CHCTEMBI C TApaMEeTPOM; IPUMEHSTh YpaBHEHUS, HEPAaBEHCTBA,
UX CUCTEMBI I PEIICHUsI MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 PA3IMYHBIX 00IacTel HAyKH
Y PEAIbHOU KU3HU;

—yMEHUE CBOOOJHO OINEpPUPOBATh MOHATUAMH: Tpaduk ¢GyHKUUU, oOpaTHas
GYyHKIHS, KOMIO3UIHS QYyHKITUH, THHEWHAs QYHKIHS, KBaapaTUIHast QyHKIUS, CTCTICHHAS
byHKIMS C [eTbIM  TOKa3aTelieM, TPUTOHOMETPUYECKHMe (PYHKIMU, OOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIIMH, TTOKa3aTelbHas U Jorapudmuueckas QyHKIUU; YMEHUE
CTPOUTH rpaduKu (PYHKIINHI, BEIIOTHATH MpeoOpa3zoBaHus rpadukoB GyHKIIHI;

YMEHHE UCTI0IB30BaTh rpaduku GyHKIUN 7151 N3ydISHHSI IPOLIECCOB U 3aBUCUMOCTEH
NpU pelIeHUH 3a7ad M3 JPYTuX YYEOHBIX MPEIMETOB M W3 PeajbHOW >KU3HH, BBIPAXKaTh
dbopMyrnamMu 3aBUCUMOCTU MEXK/y BEJIMYNHAMU;



yMEHHE CBOOOJHO ONEPUPOBATHh MOHITUAMU: YETHOCTh (DYHKLUH, MEPHOJUIHOCTD
(yHKUMU, OTPaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh (YHKILHMH, 3KCTpEMyM (QYHKLHH,
HauOOJblIeE U HAaMMEHbIIEe 3HAaYeHUs (QYHKUMU HA MPOMEXKYTKE; YMEHHUE IPOBOJIUTH
UcclieIoBaHUE (DYHKLUY;

YMEHHE HCII0JIb30BATh CBOMCTBA M IpaduKu (YHKIMH JUIs pELICHUs ypaBHEHUM,
HEPaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; n300paxaTb Ha KOOPAUHATHOM TIIOCKOCTH MHOXKECTBA
pELICHU YPaBHEHUW, HEPABEHCTB U UX CUCTEM;

—yMeHue CBOOOJHO ONepUpOBaTh HOHATHAMMU: NOCJIEJOBATENBHOCTb,
apu(meTnyecKas NpOrpeccHsi, TeOMETpUYecKas Nporpeccus, OECKOHEYHO YyObIBarolas
reoMeTpuYecKas MPOTrpeccus; YMEHUE 3a/JaBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C
MOMOIIIbIO PEKYPPEHTHBIX GOPMYJI;

—yMEHHUE ONepUPOBATh NOHATUAMU: HEMPEPHIBHOCTH (PYHKIMH, ACUMITOTHI rpaduka
dbyHKIIMU, TIepBas W BTOpasi MPOU3BOJAHAS (YHKIIMU, TEOMETPUUYECKUA U (U3HUIECCKUN
CMBICT TPOU3BOJHOM, IMEepBOOOpa3Has, OMpPEIEICHHBIN HHTErpaj; YMEHHE HaXOJIUTh
acCUMMTOTHI rpaduka GyHKIINH; YMEHNE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IIPOU3BEICHHUS,
YaCTHOTO W KOMIO3UMUMU (YHKLIMHA, HAXOOUTh YpPaBHEHHE KacaTeIbHOM K rpauky
byHKIMY;

YMEHHUE UCTOIb30BATh MPOU3BOAHYIO I UCCIEeN0BaHUs (DYHKIIMM, 111 HAXOXKACHUS
HaWIy4dllero pemieHus B MPUKIAAHBIX, B TOM YHCIIE COLUAIbHO-IKOHOMUYECKUX U
¢usnyeckux 3anavax, ISl ONPENEICHUs] CKOPOCTH M yCKOPEHUS; HaXOAWUTh IUIOMIATU U
o0BbeMBbl (QUTYp C TOMOUIIbIO HHTErpana; MNPUBOJUTH MPUMEPHl MaTEeMAaTUYECKOTO
MOJIETMPOBAaHUS C MOMOUIBIO TU(PEepEeHINATIBHBIX YPaBHEHU;

—yMEHUE ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIO, CONpPSHKEHHbIE
KOMIUJIEKCHBIE YHCJIa, MOJAYJIb M apryMEeHT KOMIUIEKCHOTO uwHcia, ¢opMma 3amucu
KOMIUJIEKCHBIX YMcesl (reoMeTpuuecKasi, TpUroHoMeTpudeckas U anredpandeckas); yMeTh
OPOU3BOANTh apudmeTnyeckue JEHCTBUS € KOMIUIEKCHBIMM YHCIaMH; IPHUBOJIUTH
IPUMEPHI UCIIOJIB30BaHUSI KOMIUIEKCHBIX YHCEIT;

—yMeHHE CBOOOJIHO OTEPUPOBATH MOHATHIMH: CpeHEe apuPMETHUECKOE, MEINaHa,
HauOOJbIIEE U HAMMEHbBIIIEE 3HAUEHU S, pa3Max, JUCIIEPCHs], CTAHIaPTHOE OTKIOHEHUE /IS
OMMCAaHUS YUCIOBBIX JAHHBIX; YMEHHE HUCCIE0BATh CTATUCTUYECKUE TAHHbIE, B TOM YHUCIIE
C IpUMEHEHUEM rpaduIeCKUX METOI0B U JIEKTPOHHBIX CPEJCTB; rpaduyeCcKu UCCIIeJOBATh
COBMECTHBIE HAOJIO/IEHHUS C TOMOIIBIO IMarpaMM pacCerBaHUs U JIMHEMHON perpeccuu;

—yMEHHE HaXOAMUTh BEPOATHOCTH COOBITHM € MCHOJIb30BAaHUEM TpapUUECKUX
METOJIOB; MPUMEHATh JUIsl peuieHus 3afad  (GopMysbl CIOXKEHUS U YMHOXKCHHS
BEPOSATHOCTEH, (HOpMyIy TOJHOW BEpOSTHOCTH, Gopmyny bepHymin, komMOMHATOpHBIE
(dakTel 1 HOPMyYIIbI; OLIEHUBATH BEPOSITHOCTU PEAbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUSIMU: Ciy4yallHas BeJIMYMHA, pACIpEICIICHHE BEpPOSTHOCTEH, MaTeMaTH4ecKoe
OKUJaHWE, AMCIEPCUS U CTaHAAPTHOE OTKIOHEHHE CIy4dailHOM BENMYUHBI, (YHKIUH

pacnpeaciiciusds W IIJNIOTHOCTH  PABHOMCPHOI'O, IIOKA34aTCJIBHOI'O W HOPMAJIbHOT'O
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pacrpeneneHuid; yYMEHUE HCHOJIb30BAaTh CBOMCTBA W3YYEHHBIX pPACHpPENCICHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBILIMX YUCEN, METOJIbI BHIOOPOUHBIX
UCCJIEIOBAaHUI; YMEHHE NPUBOAUTH HPHUMEPHI MPOSBICHUS 3aKOHA OOJIbIIMX YHCENl B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

—yMeHHE CBOOOJHO ONEpUpOBaTh MOHITUAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUK YTOJ, ABYIPAHHBIA YTOJI, TPEXTPAHHBIA Yrod,
NEPECEKAOIINECS, IMAPATUICIBHBIE W CKPEIIMBAIOIIMECS NpsIMble, MNapajuIeIbBHOCTh U
NEPHEHAUKYJIAPHOCTD MPSAMBIX U INTIOCKOCTEH, yroJ MEXAY IPSIMbIMH, YTOJI MEXIY NPAMOU
U TUIOCKOCTBIO, YTOJ MEX]y IIOCKOCTSMH;, YMEHHE MCIOJIb30BaTh MPHU PEIICHUH 3ahad
u3y4deHHbIe (DaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE OLEHUBATH pa3Mepbl OOBEKTOB B
OKPY’KalOIllEM MHpE; YMEHHE OIEpUpOBaTh MOHATUSAMHU: MHOIOTPaHHUK, CEUYEHUE
MHOTOTpaHHUKA, IPaBUIbHBII MHOTOIpaHHUK, IPU3Ma, TUPaMUIa, pUrypa 1 MOBEPXHOCTh
BpallleHus, IWINHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca U
LWIMH/PA, HapajulesIbHbIE OCH WM OCHOBAHMIO, CEUEHHE 1Iapa, IIIOCKOCTh, Kacarouascs
cheppl, MWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEYEHHWE MHOIOTpaHHUKa, H300pa)aTh
MHOTOI'PaHHUKH, (PUTYpPBI U TIOBEPXHOCTH BPALLIEHUS, UX CEYEHUS, B TOM YUCJIE C IIOMOIIbIO
ANIEKTPOHHBIX ~ CPEJCTB; YMEHUE IMPUMEHATh CBOWCTBA TIE€OMETPUYECKUX (uryp,
CaMOCTOATENbHO (POPMYIMPOBATH ONPEAECICHUS U3ydaeMbIX (DUTyp, BBIIBUTAaTh THIIOTE3bI
O CBOMCTBax W IMpHU3HAKaX r€eOMETPUYECKHUX (UTYyp, 0OOCHOBBIBATH UM ONPOBEPIaTh UX;
YMEHHE TPOBOAUTH KIacCCHPHUKAIUIO (UTYyp MO pa3IuyHBIM MpPHU3HAKAM, BBIMIOIHSITH
HEOOXOIMMBIE JOIOJHUTENbHBIE TOCTPOCHMUS;

— YMEHHE CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IUIOUIAAb (PUTYpbl, 00bEM (PUTYDpBHI,
BEJIMYMHA YIJa, PAacCTOSTHUE OT TOYKH JO IJIOCKOCTH, PAacCTOSHUE MEXKIY MPSIMBIMH,
PACCTOSIHME MEXIY IJIOCKOCTSIMH, IJIOMIAab cepbl, MIONIalb MOBEPXHOCTH MUPAMU/IBI,
pU3MBbI, KOHYCa, HIUIUHAPA, 00BEM KyOa, MpSIMOYTOJIBHOTO MapajuieNenumnena, MupaMuIbl,
OpU3MBI, IWINHAPA, KOHYCa, IIapa; YMEHUE HAXOJIUTh OTHOIIEHHWE O0BEMOB MOJOOHBIX
duryp;

— yMEHHE CBOOOHO OMEepUPOBATh MOHITHIMHU: JIBUKEHHE, MapallIeNIbHbIN epeHoc,
CUMMETPHUSl Ha IUIOCKOCTHU M B NPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOAO0OUS,
noj00HbIe (PUTYPHI, YMEHUE pAclOo3HABaTh PaBHbIEC U MOJA00HBIC (PUTYPBI, B TOM YHCIIC B
IpUpPOAE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE HCIOJIb30BATh T€OMETPUUYECKUE OTHOIICHUS,
HAXOJUTh FTEOMETPUUYECKHE BETUUUHBI (JUTHMHA, YTOJI, IJI0I1a/lb, 00bEM) MPU PELICHUH 3a1a4
U3 APYTUX Y4eOHBIX IPEIMETOB U U3 PEasIbHOM KU3HU;

— YMEHHUE CBOOOIHO ONEpUPOBATh MOHATUSAMU: PSIMOYTOJIbHASL CUCTEMa KOOPJUHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOpPOB, IPOHU3BEICHUE
BEKTOpa Ha YMCJIO, Pa3JIOKEHUE BEKTOPA MO 0a3HCy, CKAIAPHOE MPOU3BEACHUE, BEKTOPHOE
OPOU3BEACHUE, Yrod MEXAY BEKTOpaMHd; YMEHHUE MCIOJb30BaTh BEKTOPHBIA U
KOOPAMHATHBIM METOJ JJI PELICHUs] TeOMETPUYECKUX 3afad U 3aaad [IPyrux yueOGHBIX



IPEAMETOB; OIEPUPOBATH NOHATHAMU: MaTpuua 2x2 v 3xX3, ONpenenuTeNlb MaTpHULbI,
TEOMETPUYECKHUI CMBICII OITPENETUTEINS;

— IIPyl8 ymMeHHME MOJCIMpPOBATH peajibHbIC CUTyallMM Ha s3bIKC MAaTCMAaTHKH,
COCTaBJISAITh BBIPAXKECHUS, YPABHEHMS, HEPABEHCTBA U MX CHCTEMBI IO YCJIOBHUIO 33Ja4H,
UCCJIeIOBaTh  IOCTPOCHHBIE MOJEIM C  HKCIOJB30BAaHWEM  ammapara  ajareOphl,
UHTEPIPETUPOBATh IOJYYEHHBIH pE3yibTaT; CTPOUTh MATEMATHYECKHE MOJEIU C
IOMOILBIO TEOMETPUUECKUX TOHATHI U BEJIMYUH, PEILIATh CB3aHHBIE C HUMU IPAKTUYECKHE
3a1a4M; COCTABJIATH BEPOATHOCTHYIO MOJEIb W HWHTEPIPETUPOBATH IOJYYEHHBIN
pe3yJbTar; pemarh MPUKIAIHbIE 33/1a4yd CPEACTBAMM MATEMATUYECKOrO aHalau3a, B TOM
YHCIIe COUATbHO-3KOHOMUYECKOTO U (PM3HUECKOTO XapaKkTepa;

— yMEHHUE BBIOMpPATHh MOJXOJANIMN METON ISl pPElICHUs 3aJaud; MOHWMaHUE
3HAYUMOCTU MaTEMATUKHU B U3YUCHUH TPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHUI;
YMEHUE PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMAaTUKN B UCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHUN POCCUMCKON 1 MUPOBOM MAaTEMAaTUYECKOW HAYKH.

Obuwue komnemeHyuu

OK 01. BeiOupate crnocoObl pemieHds 3afady NpopecCHOHANbHONW eATEIbHOCTH
NPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnons30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAIU3Aa U UHTEPIPETALNU
uHbopmal, ©  UHOOPMAIIMOHHBIE  TEXHOJOTHMW  JJisi  BBINOJHEHHUS  3ajaad
npoeCCUOHAIbHOM AEATEIHbHOCTH

OK 03. IlmanupoBaTh W peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHANBHOE W
JUYHOCTHOE pPAa3BUTHE, MNPEAIPUHUMATENIBCKYIO JEATEIbHOCTh B MPOPECcCHOHATBHOU
cdepe, UCIONB30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOW IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaLIUIX

OK 04. D¢ dexTnBHO B3aUMOJICUCTBOBATh U pa0OTaTh B KOJJIEKTUBE U KOMaH/Ie

OK 05. OcyuectBisiTh yCTHYIO M TUCBMEHHYKHDO KOMMYHHUKAallMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoii depepanuu ¢ y4eToM 0COOEHHOCTEH COIMaIbHOTO U
KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATH TpakIaHCKO-NATPUOTHYECKYIO IO3ULHUIO, JEMOHCTPUPOBATH
OCO3HAaHHOE NOBEJECHHUE HAa OCHOBE TPAJULIMOHHBIX POCCUUCKUX TyXOBHO-HPABCTBEHHBIX
LEHHOCTEW, B TOM YHCJIE C YUETOM FrapMOHU3ALMU MEKHALMOHAJIBHBIX U MEKPEITUTUO3HBIX
OTHOUIEHUH, MPUMEHSTh CTAH/IaPThl AHTUKOPPYNIIMOHHOTO MOBEJACHUS

OK 07. CopelicTBOBaTh COXpPaHCHHIO OKPY’KAIOLIEH CPebl, PECypcocOepeKeHHUIO,
OPUMEHATh 3HaHMSA 00 M3MEHEHUM KJIMMara, MPUHIMIIBI OepexIMBOrO IPOU3BOJICTBA,
3¢ (HEeKTUBHO AEHWCTBOBATH B UPE3BBIYAMHBIX CUTYALIUAX



2. (I)OHII OLICHOYHBIX CPEACTB AJs BXOJIHOTI0 KOHTPOJIsA

BxoHO0# KOHTPOJIb COCTOUT U3 3a/IaHUH, YaCTUYHO B3SATHIX U3 OTKpBITOro 6anka OI'D
u BIIP nmo maremaruke. Ha BbIlOJHEHHE 3aJaHUA BXOJHOTO KOHTpojs jgaercs 1
akajgeMHu4eckuit gac (45 MUHYT).

BXoHO# KOHTPOJIb COCTOUT U3 2-X YacTel: 00513aTCIbHOM M IOTTOTHUTEILHOM.

OOs3aTenpHasl 4acTh COAEPKUT 3aJaHHs] MUHHMAJIBHOIO OOSA3aTENBHOIO YpPOBHS,
JOTIOJIHUTEJIbHASL YacTh — 00JIee CI0KHBIC 3aJaHus.

[Ipu BBIMOTHEHUM 3alaHUl TpeOyeTcsl MPEJACTABUTh XOJ PEIICHHUS W yKa3aTh
noJTydeHHbIH OTBeT. [IpaBWIbHO BBIMOJHEHHOE 3aJaHue U3 00s3aTeIbHON YacTH
OIICHUBAETCS B OJIUH Oall; MPaBWIHHOE BBHITIOJIHEHUE 3aJaHUN JOMOJHHUTEIHHON 4acTH
otieHuBaeTcs 3 Oayutamu win 1-2 GanyiaMu 3a 4aCTUYHOE pEelIeHUE.

Banbl, mosydeHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/JaHUsI, CYMMUPYIOTCS.

LLIkana nepesoda 6annos 8 ommemku no namubannvHoii cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 014 Nony4YeHUss ommemkKu
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

ObpaszosamenbHbie pe3ysbmameol, nodaexcaujue nposepke (3nemeHmol):
OK 01, OK 02, OK 04, OK 05, OK 06.

3a0aHus 8x00H020 KOHMPOAA

O6asarenbHasa Y4acTb
Mpu peweHuu 3adaruli 1-4 3anuwume nNpPAsUAbHLIL omeem u3 4Yemobipex
npeosioXeHHbIX.
1. (1 6ann) PackpoitTe Gopmyny COKpaLLLeHHOro YMHOXeHMa a*-b?:
A) a’-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?%; T) (a-b)(a-b)

2. (1 6ann) Nnowaab TpeyroabHMKa BbluncaAeTcA no popmyne:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

3. (1 6ann) Kakoe 13 cneayoLlmx YACEN 3aKAHUYEHO MEXKAY YMCIaMM "

A)0,4;B)0,5;B)0,6;T) 0,7



4. (1 6ann) Oanbl rpadmkm dyHKUM. Kakasa popmyna cooTseTcTByeT rpaduKy 3):

1) 2) 3)

A) ; B) ; B) ; T) y=X+5.
Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4YeHHbsIl omeem.

5. (2 6anna) Bbluncnute

6. (2 6anna) Pewunte ypasHeHue x>-7x+10=0. Ecnn ypaBHeHne umeet 6osee 04HOro
KOPHS, B OTBET 3aNMLINTE MEHbLUMA U3 KOPHEN.

7. (2 6anna) Nnowaab 3emenb KPECTbAHCKOrO X035MCTBA, OTBEAEHHAA NOA NocaaKy
KYCTapHWKOB M LBETHUKOB, COCTaBAAET 24 ra v pacnpegeneHa mexay HUMU B OTHOLLEHUN
5:3. CKO/NIbKO reKTapoB 3aHUMAIOT LBETHUKN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpe3Ku
AH=2 n HD=32. OnaroHanb napannenorpamma BD pasHa 40. Hangute nnowaap
napannenorpamma.

AononHuTenbHaa 4acTtb
Mpu ebinonHeHUu 3a0aHus 9 3anuwume x00, 060CHOBaHUe peweHUs U
nosy4eHHolIli omeem.
9. (3 6anna) PbibonoB nponabla Ha N0AKE OT NPUCTaHU HEKOTOPOE PacCcTosiHUE BBEpX
Mo TEYEHUIO PEKK, 3aTem Bpocun AKopb, 2 Yaca NoBUA Pbiby U BepHyaca obpaTHO Yepes 5
4acoB OT Hayana nyrtewecTBuA. Ha Kakoe pacCToAHWE OT MPUCTAHU OH OTNAbIA, ec/n
CKOPOCTb TEYEHMA PEKU paBHa 2 KM/4, a COBCTBEHHaA CKOPOCTb I0AKN 6 Km/u?

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuAa
Otser B B B A 2.7 2 9 816 8
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3. ®oHpA OUEHOYHbIX CPEACTB ANA TEKYLLEro KOHTPOAA

TeKyWwmMn KOHTPO/Ib NPOBOAATCA BO BPEMSA ayAUTOPHbIX 3aHATUI NO MaTemMaTuKe B
COOTBETCTBUM C y4ebHbIM NAaHOM M paboyeit nporpammbl Ol «MaTemaTuUKa» no BCcem
pasgenam nporpammbl. TEKYLWMIM KOHTPO/Ib COCTOUT U3 ABYX YacTen: TEOPETUYECKON WU
npakTuyeckon. Mpu aTom obyyatoLmecs Noay4atoT Be OTMETKM.

TeopeTnyeckaa 4acTb npoxoAuT B ¢GOpMe YCTHbIX OTBETOB: o0Oby4atowmecs
BbITATMBAIOT NATb KAPTOYEK C BONPOCAMM, AAOT MOJHbIMA OTBET (CO CMMCKOM BOMPOCOB
obyuyatoumecs 3HaKOMATCA B Hayane U3yyeHus pasaena).

LWkana nepeeoda 6annoe 8 ommemkKu no namubannvHoli cucmeme

OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue e0rnpocsyi
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omauyHo) 5

3a4aHuA NPAKTUYECKOM YacTh (KOHTPObHbIE PaboTbl) YaCTUYHO B3ATbI U3 OTKPLITOTO
6aHKa E3 n BIMNP no matemaTtuKe.

Ha BbIno/HEHWE KOHTPOIbHOM PaboTbl N0 MaTemMaTuKe gaeTca 1 akagemmnyeckuii vac
(45 MuUHyT).

KoHTponbHaa paboTa coctouT MX 2-X 4YacTen. B nepBoi 4yactu npepgnaraetca
BbINONHUTL 4 334aHUA - BblIOpaTb MPaBUAbHbLIA OTBET M3 YeTbipex NpeanoXKeHHbIX. Bo
BTOPOI YacTn NpegnaraeTca BbINONHUTb 6 3a4aHMM - 0GOPMUTb XO4, PELLUEHNSA M 3aNnCaTb
NONYYEHHbIN OTBET.

3a npaBunbHOE BbINOMHEHME AOOOro 3agaHuMsa nepBoOoM 4YacTm oby4yatowmica
nonyyaet oguH 6anna. MpaBmMabHOE BbINONHEHWE 3a4aHWNI BTOPOW YacTu oLeHuBaeTca 2
6annamm nnm 1 6annom 3a YaCTUYHOE peLleHue.

Bannbl, nony4yeHHble 3a BCe BbIMNO/IHEHHbIE 3a4aHMA, CYMMUPYHOTCA.

LLIkana nepesoda 6annos 8 ommemkKu no namubannvHoli cucmeme

Ommemka Yucno 6annoes,
Heobxoodumoe 017 Nony4yeHUs ommemku
«3» (ydos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16

11



3.1 lpAamele u naockocmu 8 NpocmpaHcmee

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):

OK 01, OK 02, OK 03, OK 05, OK 07.

wnN e

4.

TeopeTnyeckue BONpochbl:
Chopmynunpyite Teopemy NMudaropa.
MepeyncnnTte oCHOBHbIE GUTypbl B MPOCTPAHCTBE.
Mepeuncnumte cnocobbl 3ag4aHMA NAOCKOCTH.
Mpogonkute Teopemy: «Ecnm oaHa w3 AByx NapannenbHbiX MNPAMbIX

nepneHankynapHa nioCcKoCTu, 10...».

5.

Mpogonxute Teopemy: «Ecnn ase napannenbHble NAOCKOCTM NEPeceKaoTcs

TPeTben, TO...».

6. Coopmynnpyinte onpegeneHne 4ByrpaHoro yrna.

7. Coopmynnpyinte onpegeneHme TpexrpaHoro yraa.

8. PackponTe NOHATME «yron MeXxay NPAMbIMNY.

9. Mepeuncnnte B3aMMHOE pPacnoNoXKeHue ABYX NPAMbIX B MPOCTPAHCTBE

10. Kakue npAmble Ha3bIBAKOTCA NAapanneNbHbIMM B MPOCTPAHCTBE?

11. KaKue npsamble Ha3bIBAOTCA CKPELMBAOLWMMUCA B MPOCTPAHCTBE?

12. Kakue npaAmble Ha3bIBAKOTCA NEePNEeHANKYNAPHbIMM B NPOCTPAHCTBE?

13. lMepeuncnnte B3aMMHOE pPaACNOJIOXKEHME MNPAMOM M NNOCKOCTM B
NpPOCTpaHCTBe.

14. PacKpounTe NOHATUE «YTroN MeXKAy NPAMOMN U NIOCKOCTbIO».

15. PacKpounTe NoHATUE «MapasifesibHOCTb MPAMOMN U NIOCKOCTUY.

16. PacKkpoliTe noHATUE «NepPneHAMNKYAAPHOCTb NPAMOM U NAOCKOCTUY.

17. Tlepeuncante B3aMMHOE Pacno/iOXKeHMe ABYX NIOCKOCTEN B MPOCTPAHCTBE.

18. PacKpounTe NOHATUE «YrON MeXKAY NIOCKOCTAMMUY.

19. PacKpounTe NOHATUE «MapanieslbHOCTb NJIOCKOCTEMY.

20. PackpoWTe NoHATME «NepneHANKYAAPHOCTb NJOCKOCTEMY.

21. KakK HalTu pacCcToAHME OT TOYKM 40 NPAMON?

22.  KaK HalTu pacCcTofAHMe mexay NpAMbIMKU?

23.  KaK HalTu paccTosiHMe mexKay NA0CKOCTAMMU?

24. [popgonxute onpegeneHue: «lepneHgnKynap — 371o...».

25. Tpopgonxute onpepenenue: «HakIOHHaA — 3T0...».

26. [popgomxkute onpeaenenmne: «Mpoekymsa HakNOHHOM — 3TO...».

27. Nepeuncnute cBONCTBA NAPANNENbHOIO NPOEKTUPOBAHMA.

28. [NpuBeguTe npumepbl CUMMETPUI Ha MNJOCKOCTU B NPUPOAE, UCKYCCTBE,
apxXuTeKType.

12



29. [lpuBeauTe npumepbl CUMMETPUI B NMPOCTPAHCTBE B NPUPOAE, NCKYCCTBE,
apXuUTEKType.
30.B yem OT/IMUME NOHATME «ABUKEHMEN» OT NOHATUA «NOBOPOT»?

KoHTponbHaa paborta Nel
Ob6sa3aTtenbHaa 4YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npasuabHbLIi omeem u3 4Yembipex

npeosioXeHHbIX.

1. (1 6ann) Pacwmndpyiite KpaTKyto 3anucb: a€ .

A) TOYKa a NPUHAZNENXKUT NAOCKOCTM B; B) TOYKa a NpuHaaNeXuT npamoin [; B)
NpAMas a NpUHaANEeXUT NA0CKOCTM ;') NnpAMas a nepeceKaeT NJ0CKOCTb f3.

2. (1 6ann) Npsambie AB n CA, ckpelwmnsatoTca. Kakoe pacnosiokeHne MMerT Npamble
AC 1 BA?

A) napannenbHble; b) nepneHankynapHble; B) ckpewmnsatotea; ') nepeceKkatoTcs.

3. (1 6ann) Nnockoctn a u F umetoT 1 0buyyto TOUKY. KakoBO MX B3aMMHOe
pacnonoxeHue?
A) napannenbHbl; b) nepecekatotca no npamoit; B) cosnagatot; ') ckpewmBatoTca.

4. (1 6ann) Ecnm npaman, npoBeaeHHas Ha NJIOCKOCTU Yepe3 OCHOBaHME HaK/IOHHOM,
nepneHANKyNApHa ee NPoeKLUnm, To OHa...

A) nepneHAUKyNApHa U CaMOW HAaKNOHHOW; B) napannenbHa 1 camon HaK/IOHHOW; B)
CKpeLLMBaEeTCa C HaKNOHHOWM; ') nepneHANKYNSPHA OCHOBAHUIO HAaKNOHHOM.

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Nony4YeHHbsIlU omeem.

5. (2 6anna) Yepes KoHUbI oTpe3Ka AB 1 ero cepeanHy M npoBeaeHbl NapansesbHble
npAmMble, Nepecekarowme HEKOTOPYIO NAOCKOCTb B TOYKax A;, B; n M. Hangute gnunny
oTpeska MM, echn oTpe3oK AB He nepeceKkaeT NN0CKOCTb U ecnmn AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) MNpambie AC, AB n ALl nonapHo nepneHANKyAspHbl. HaliamTte otpesok C/,
ecnm AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6anna) M3 TOYKM K NAOCKOCTM NPOBEAEHbI ABE HaK/OHHble. Hanante anuHbl
obuwero nepneHAMKyNspa, ecan MNPOEKUMW HAKNOHHbIX OTHOCATCA Kak 2:3 M AAWHbI
HAKNOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptutb Ky6 ABCAA:B1C1[:. MocTpounTtb Touky KEAB, Touky MENC,
oTpe3oK PEEA;1B1Cs.

JononHutenbHasa 4acTb
Mpu ebinoaHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHUsa U
nosy4eHHsolli omsem.
9. (3 6anna) Pas3butb uBETHMK Kpyrnoh ¢opmbl (R=2 M) Ha YacTM pasUYHOM
naowaan. PaccuntaTb KONMYECTBO CaXKeHLEB LBETOB ANA KaXKaoro cektopa. OdpopmuTb
cxemy LBeTHWKa. Hanpumep:

13



9TaNOHbI OTBETOB:

Homep 5 6
3apaHuA
Otser 7,1 15
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3.2 KoopOuHameoil u 6eKmMopbl

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK 01, 0K 02, OK 03, OK 05, OK 07.

TeopeTnyeckme BonNpochl:
N3 yero cocTonT NPAMOYrosbHasA CMCTEMA KOOPAMHAT B NPOCTPaHCTBE?
Ecam TouKa nexuT B NNOCKOCTM Xy, KaKasa KOOpAMHATa Yy Hee HyneBanA?
Mpusegute NpMMmep KOOPAMHAT TOYKKU A, KOTOPAA NEXKUT HA OCKU Z.
PacKkpoliTe NOHATUE «BEKTOP».
Kak HanTn KoopanHaTbl BEKTOpa?
Mepeuncnnte n packpomTe NpaBuIa C/I0XKEHNA BEKTOPOB.
Kakune BEKTOPbI HA3bIBAOTCA KONJIMHEAPHbIMU?
Kakne BeKTOpbl Ha3bIBaOTCA NepneHaMKYyAAPHbIMN?
Yemy paBHO CKaNsAApHOEe NpPoOn3BeaeHME BEKTOPOB?
Kak HalTK BEKTOPHOE Npoun3BeaeHNe BEKTOPOB?
Yemy paBeH yron mexay BeKtopamu?
MpuBeauTe Npumep maTpuupbl 2x2.
MNpuseauTe Nnpumep matTpuubl 3x3.

WooNOUAEWDNRE

[T T T G )
w N = o

KoHTponbHaa pabota Ne3

O6sa3atenbHasn 4YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLIl omeem U3 4Yembipex

npeosIoHCeHHbIX.

1. (1 6ann) Oaubl Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), A(0,0,2). Kakne u3 Hux
NeXkaT Ha KoopauHaTHOM npsamoi Oy?

A)A; B)B; B)C; IN A.

2. (1 6ann) Kakue 13 sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnatoTcs
eANHUYHbIMKN?

A) a; B) c; B) B; I') p.

3. (1 6ann) Kakue u3 BekTopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonnnHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; ') KOnNMHEapPHbIX BEKTOPOB HET.

4. (1 6ann) OaHbl ToukM A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHO KaKoro oTpesKa
aBnaetca Touka M(0,3,4)?

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Nony4YeHHoIl omeem.
5. (2 6anna) AaHbl BeKTOpbI a(-6,0,8) , B(-3,2,-6). HaauTe ckanAapHoe npousseaeHue
BEKTOPOB.
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6. (2 6anna) Npwu KakMX 3HaYeHUAX 1 BEKTopbl a (4,1,2), B(1,2,11) nepneHanKynapHbI?)

7. (2 6anna) Oanbl BekTopbl a(-6,0,8), B(-3,2,-6). HanauTte KOCUHYC yrna mexay
BEKTOpPaMM.

8. (2 6banna) okaxuTe, 4To YeTblpéxyronbHUK ABC/l aBnsetca pombom, ecnu:

A(6,7,8), B(8,2,6), C(4,3,2), A(2,8,4).

[JononHutenbHas YacTb
Mpu esbinoaHeHuu 3a0aHua 9 3anuwume x00, 060CHOBaHUe peweHUa U
nosay4yeHHolli omeem.
9. (3 6anna) MakeT KNymbbl NpeacTaBneH Ha KOOpPAMHATHOM NAocKocTU. HalguTe
naowaab KAymbbl (YeTbipexyronbHnKa), BEpWUHbI KOTOPOro UMerT KoopanHatel (8;0),
(10;8), (2;10), (0;2).

3TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OrtBser B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpuzoHomempuu. Tpu2zoHOMempuYeckue pyHKyuu

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06.

TeopeTuyeckmue sonpochbl:

1. Yemy paBeH yron B o4nH pagnaH?

2. B Kakux 4eTBepTAX TPUFOHOMETPUYECKOTO Kpyra GYyHKLUMA y=SinX NPpUHUMaEeT
NONOXKUTE/IbHbIE 3HAYEHNA?

3. B KaKnx 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GYHKLMNA y= COSX MPUHMMAET
oTpuuaTe/IbHble 3HAYeHMUA?

4. Mpopgonxute onpeaenerHne: «CMHyC OCTPOro yrna — 37o0...».

5 Mpopgonxute onpeaenerHmne: «KKocmHyc ocTporo yrna — 37o0...».
6 Mpogonxkute onpegeneHmne: «TaHreHc OCTPOro yrna — 3T1o...».
7. Codopmynnpyinte 0CHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npousBeaeHue tgx*ctgx?

9. Yemy paBseH sin(2x)? Chopmynmpyinte NnpaBuao BblYMUCAEHUS.

10. Yemy paBeH cos(2x)? Cdopmynnpynte npaBuIO BblYUCAEHUA.

11. TMepeuncnute TpUroHoMeTpmYeckme GyHKLUN, YKaKUTE UX Nepnoabi.

12. Yemy paBeH nepunog ¢pyHKUMM y=cos(4x)?

13. emy paBeH nepuog GyHKUMK y=cos(x/4)?

14. Onpepgenute 061acTb 3Ha4YeHUA PpyHKUMM y=3cos(5x)?

15. Mepeuncnaunte cnocobbl peweHna TPUroHOMETPUYECKMX YPABHEHUN.

16. PackpoiTe anroputm peweHuMa  OAHOPOAHbIX  TPUTOHOMETPUYECKMUX
YPaBHEHWI NepPBOro NopaAaKa.

17. PacKkpoute anroputm peweHuMa  OAHOPOAHbIX  TPUTOHOMETPUYECKMX
YypaBHEHWUI BTOPOro NopAaaKa.

KoHTponbHasa paborta No4
O6sa3atenbHasn 4YacTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLIl omeem U3 4Yemobipex

npeosIoHCeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakasa u3 ctopoH asnsetca runoteHyson AABC?
A) AB; B) AC; B) BC; ') CB.

2. (1 6ann) Yrnom Kakom yetBepTu Asaaetca yron a=400°?

A) I; B) I1; B) I1I; ) IV.

3. (1 6ann) Kakune 13 GyHKLUMIA ABNAIOTCA YETHBIMNU?

A) y=sin x; b) y=cos x; B) y=tg x; ') y= ctg x.

4. (1 6ann) Kakme 13 uncen aBNAKTCA KOPHEM YPaBHEHUA COS X = %?
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A T T 2T
A)X=—=; B)X=—=; B)Xx=—; ) x=—.
6 3 2 3

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwiume xo0 peweHus U Nosay4YyeHHsIli omeem.

. T s
5. (2 6anna) Bbiumncnure: sin - +Cos .

6. (2 6anna) HanauTe 3HayYeHMeE BbIParKeHUA 4arccos\/2—E - d4arcsin(— g)

7. (2 6anna) okaxuTe ToxaecTBO: 2sin(m/2+a) + cos(T — a)= cosa.

8. (2 6anna) Pewunte ypaBHeHwue: sin® x - 4 sin x + 3 =0.

[JonosnHuUTeNbHasa YacTb

Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, o060cHoeaHue peweHUa U

nosny4YeHHsIli omeem.
9. (3 6banna) Pewunte cncremy ypaBHEHWUA:
X+y=nm
{sin X+ siny = 2.
9Ta/IoHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3a4aHuA
Orsert B A B B 1 2T ~+2m, | G+ 2m; S+
ne z 2mn),
neE Z
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3.4 pou3eo0Hasa pyHKyuu, ee npumeHeHue

Ob6paszosamenbHbie pe3ynabmamel, nodnaexcaujue nposepke (3nemeHmeol):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, MNPy 7, NPy 8, MPy 9, NPy 10, MNPy 11, MPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

OO NOULRWDNPRE

P PR R RPRRPL R R
NoubkwnNEO

18.

TeopeTnyeckue Bonpochbli:
Mpogonxkute onpegenerHune: «fllocnegoBateNlbHOCTb — 3TO...».
MpuBegute Nnpumep apuPmeTUyYecKom nporpeccun.
MpuBeanTe Nnpumep reomeTprUYeCcKomn NPOrpeccumn.
Mpueeante npumep 6eCKoHeYHO ybbIBatOLLEN FEOMETPUYECKOM NPOrpeccuu.
Mpoaonxute onpegeneHue: «MponssoaHan — 370...».
PackponTe reomeTpmn4ecKnin CMbIC1 NPOU3BOAHOM.
Mpogonxute onpegeneHne: «KacatesnbHaa — 3T0...».
PackponTe ¢pn3n4ecKknuim cMbiCn NPON3BOAHOMN.
Mepeyncnnte Nnpasmaa BblYUCAEHMUA NPON3BOLHDIX.
Yemy paBHa npoun3BogHan cteneHHoM pyHKUMn?
Yemy paBHa Nnpou3BogHaA NpousBeaeHmna’?
Yemy paBHa NpoM3BOAHAA YACTHOro?
Yemy paBHa Npoun3BoAHaA CNOXKHOW QYHKUUK?
ChopmynumpyinTe NnpmsHaK BO3pacTaHUA GyHKLMN.
Coopmynnpyinte npusHak yboiBaHUA GyHKUMN.
Chdopmynnpyinte npnsHaK TOYKM MaKCMMyMa GYyHKLNMN.
Chopmynmpynte NpmaHaK TO4KU MUHMMYMA QYHKLNN.
CoctaBbTe anropuTm peweHua 3ada4 Ha HaxoXAeHuA Hambonbllero wm

HaMMeHbLUEro 3HaYeHns GyHKLUUM Ha OTpe3Ke?

19.

CocTaBbTe anropuTM MCCNeAOBaHMA W NOCTPOeHUA rpaduKka ¢GyHKUUKN C

MOMOLLbIO MPOM3BOAHOW.

20.

KaKk HanTn BepPTUKANbHYO aCMMNTOTY rpadumKa GyHKUNKU?

KoHTponbHaa pabota Ne5
0Ob6a3aTenbHaa YacTtb

Mpu peweHuu 3a0aHuli 1-4 3anuwume npPasuabHLIlL omeem U3 4Yemobipex

npeosIoHCEeHHbIX.

1.

(1 6ann) Yemy pasHa npon3sBoaHas GpYHKLMM y=cos>X?

A)y'=—sin?x; B) y'=-2sin’x; B)y'=-2cos xsinx; ') y’=2cos x.
2. (1 6ann) Mo Kakon N3 popmya BbIYNCNAETCA NPOMU3BOAHAA NPOU3BEAEHMA?

u'v—uv’

A) (uv)'=u'+v'; B) (w) =uveuv'; B) () = 5 T)i(f(glx) = (8(x) g (x).

vz

3. (1 6ann) Pewwute ypasHeHue f'(x)=0, ecan f(x)=3x? — 6x +4. BbibepuTe oTBeT.
A) 1;B)-1;B) 4;T) -4.
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4. (1 6ann)

Ha pucyHKe wu306parkeH
f(x) Ha oTpeske [—9;6].

roapuk npomnsBoaHOM PyHKUKUM f(X),
onpeaeneHHom Ha nHtepsane (—10; 8). HallgmuTe KOAMYECTBO TOYEK MAKCMMYyMa PYHKLNK

“re,
v

[

Q\\\‘.

o ’V\J/ i

S

e
=
C ot

; N
;-' A N
4 I | %, \.
," )
—-10

A)5;B)4;B)2;T) 3.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUsA U Nosay4YeHHbIli omeem.
5. (2 6anna)

MaTepman bHaA TO4YKa [ABUXKETCA

NPAMO/IMHENHO MO 3aKOHY

(roe x — paccTosiHMe OT TOYKM oTcyeTa B MeTpax, t —
BpemMs B CeKyHAaX, USMepeHHOoe C Hayana ABueHua). Hangurte ee ckopocTb (B m/c) B
MOMEHT BPEMEHMU

6. (2 6anna) Ha pucyHKe nsobparkéH rpadumk GdyHKUMK y = f(x) U KacaTenbHaa K Hemy
B TOYKe c abcumccolt xo. HaliamTte 3Ha4eHne npomsBoaHoM GyHKUMM f(x) B ToUKe Xo.

-2)(x+3
7. (2 6anna) PewnTe HepaBeHCTBO: % >0
8. (2 6anna) Uccneposatb pyHKumo f(x)=x3 — 3X 1 NOCTPOUTL €é rpaduK.

JononHutenbHasa 4acrtb
nosy4eHHoIli omeem.

llpu esInonHeHUU 3a0aHua 9 3anuwume x00, obocHoeaHue peweHua u

9. (3 6anna) dPupme «CapoBoa» BbIAENAIOT y4acTOK 3eman naowagbio 100 m2.

MpepnaratoT YeTblpe y4acTKa pa3Hbix paamepos: 25x4; 20x5; 12,5x8; 10x10. Kakoi yyacTok
on0bpuT anpektTop dmnpmbl «CagoBoa», yYMTbIBAsA, YTO HeobxoanMmo byaeT NoCcTaBUTbL
3abop no nepumetpy?

9TaNOoHbI OTBETOB:
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Homep 6 7 9

3apaHuA

OTtset 1,25 | (-3;2), 10x10
(8, o)

21



3.5 MHO202paHHUKU U mena epawjeHus

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK01,0K02,0K03, 0K 04, OK 05, OK 06, OK 07.

TeopeTnyeckme BONpochbl:
Mpogonxute onpeaeneHme: K MHOrorpaHHUK — 3T0...».
Mpogonxkunte onpegeneHue: «fpmusma — 3T10...».
Mpoaonkunte onpeaeneHune: «MpAaMmoyronbHbIN Napannenenunen — 3T10...».
Mpoponxnte onpegeneHne: «Kyb —ato...».
Mpoaonxunte onpeaeneHue: «Mupammaa — 310...».
Coopmynnpyinte CBOMCTBO O NPOTUBOIEKALLMX FPAHAX Napanaenenunesa.
Codopmynnpyinte CBOMCTBO O AMaroHanAX napannenenvnesa.
8. Chopmynmpymte CBOMCTBO O AMArOHaA/IM U JINHEWHbIX pPa3mepax

NouhwnNRE

NPAMOYro/ibHOro Napannenenuneaa.

9. Kakas npuama Ha3sbiBaeTcA Npsimomn?

10. Kakasa npu3ma Ha3biBaeTCcA NpaBuUIbHOM?

11. PacKpounTe NOHATUE «MpPaBUIbHAA NMMPaMMaa».

12. Yrto Takoe anodpema npaBuUAbHON NUPAMUAbI?

13. B yem OTAMYME NONHOM MNOBEPXHOCTU MPU3Mbl OT MOJHOM MNOBEPXHOCTU
nMpammabl?

14. Cdopmynupyiite Teopemy O BblYMCAEHUM OOKOBOWM MOBEPXHOCTU MNPAMOM
NPU3MbI.

15. CdopmynmpyinTe Teopemy o BbluMCIEHMN BOKOBOM NOBEPXHOCTU NPABUIbHOM
nupamuAapl.

16. Hasosute npegmeTbl U3 Bawen NpodpeccMoHaNbHON AeATENbHOCTU, KOTOPbIE
MMerT GOPMbl MHOTOrPAaHHUKOB.

17. KakvMe  MHOrorpaHHWKM  Ha3bIBAlOTCA  MNpaBuabHbIMK?  [lepeuncaunte
NPaBMAbHbIE MHOTOTPAHHUKN.

18. Tlpopgonxute onpepeneHune: «LlmanHap — a7o...».

19. Tlpogonxute onpepeneHne: «k KOHycC — 3To...».

20. MpopgonkuTte onpeaeneHme: «YCeYeHHbIM KOHYC — 3TO...».

21. Tpopgonxute onpegenenune: «Lap —3to...».

22. Y10 ABNAETCA BbICOTOM YCEYEHHOrO KOHyCa?

23. YTO ABNAeTCA OCeBbIM CeYeHMEeM UUAMHAPA, KOHYCA, YCEeYEeHHOro KOHYCa,
Wwapa?

24.  Tepeyncnute eguMHULBI UI3MEpPEHMA Naowaam, obvema.

25. Yemy paBHO OTHOWeHWe naAowager noBepPXHOCTEN NOAO0OHbLIX ¢uryp B
NpoCTpaHcTBEe?

26. Yemy paBHO OTHOLeEHMe 06beMOB NOAOOHbIX pUryp B NpocTpaHcTee?
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27. HasoswuTe npegmeTbl U3 Ballel NpodeccuoHaNnbHOM AeATeIbHOCTUN, KOTopble
MmelT GopPMbl TEN BPALLEHUS.

KoHTponbHaa paborta Ne6
Ob6sa3aTtenbHasa 4YacTb
Mpu peweHuu 3a0aruii 1-4 3anuwume npasuavHeLIi omeem U3 4Yemobipex

npeosioXeHHbIX.

1. (1 6ann) B Kakux eauMHUUAX W3MEPSEeTcA naowaab MNOBEPXHOCTU
MHOTOrpaHHUKa?

A) B rpagycax; b) B meTpax; B) B KBagpaTHbIx MeTpax; ) B ABYrpaHHbIX rpaaycax.

2. (1 6ann) Nnowanb 6OKOBON NOBEPXHOCTU MPU3MbI BbluMCAETCA NO dopmyne:

A) S =Seox + 2 Soci.; B) Seox =Poci™H; B) S = Bgok + S Sock; ') SOOK =2Poc*H.

3. (1 6ann) Yto ABNsEeTCA OCEBLIM CEYEHNEM YCEYEHHOIO KOHYCa?

A) paBHobegpeHHbIN TpeyronbHWK; bB) paBHobOeapeHHas Tpaneuus; B)
NPAMOYronbHUK; ) npAMoyrosibHan Tpaneyms.
4. (1 6ann) Kakas ¢purypa nosy4aercs npu BpaeHUn NPSAMOYro/ibHOro TPeyrobHUKa

BOKPYF OZLHOIO U3 CBOUX KaTeToB?
A) KoHyc; B) yceueHHbIN KOHYC; B) nupamunaa; M) yceyeHHaa nupamumaa.
Mpu ebinonHeHuu 3adaHuii 5-8 3anuwiume xo0 peweHus U Nosay4YyeHHsIli omeem.

5. (2 6anna) Pebpo ocHoBaHMA NpPaBUAIbHOM TPEYronbHOM NMpamunabl 3 m, anodpema
6m. Hainaute nnowanb 60KOBOM NOBEPXHOCTM MMPAMUAPDI.

6. (2 6anna) AnaroHanb Kyba paBHa Hangute ero ob6bvem.

7. (2 6anna) MNpAMOYronbHUK CO CTOPOHamM 8Cm 1 3cM BPaLLAETCA BOKPYr 60/bLuel
CTOPOHbI. Hanaute obbem, niaowanm 60KOBOM M MOAHOM MOBEPXHOCTEM MOSYYEHHOrO
Tena.

8. (2 6anna) Bbl4MCAUTL NOBEPXHOCTb KPOHbI KYCTapHMKA, Mmetowero ¢opmy Lwapa
paguyca 0,5 m. B otBeT 3anunwmnTe yncno, geneHHoe Ha 7.

[JonoaHuUTeNbHasa YacTb

Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, o6ocHoeaHue peweHUa U
nosy4yeHHolli omeem.

9. (3 6anna) CospgaTb Moaenb KAymbbl, umetrouien opmy KOMOUHUPOBAHHOTO
reOMeTpuYeckoro Tena, BbINOAHUTb Heobxoaumble pacyeTbl (nNnowaab, 06bem,
KONMYECTBO M BUAbI CAXKEHLEB).

Mpepgnonaraemble Moaenn KNymo:

9TaNOoHbI OTBETOB:
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Homep 5 6 7

3apaHuA

OTtset 27 2744 | 72 T;
48 T;
64
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3.6 NMepsoobpasHan ¢pyHKyuUuU, ee npumeHeHue

Ob6pazosamenbHbie pe3ynbmamel, nodnaexcaujue nposepke (3nemeHmeol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue Bonpochbli:
Mpoaonkute onpeaeneHune: «PyHKkumnA F(x) HasbiBaeTca ...».
PacKpoinTe reomeTpmMyYecKmMin CMbICN ONpeaeneHHoro MHTerpana.
Mpogonkute onpeaeneHme: «KKpuBoanHeHasa Tpaneuns — 37o...».
Chopmynupynte popmyny HotoToHa-/lenbHMLa.
B uem 3akntouvaeTcsa ob6wmit BUA BCcex NepBoobpasHbIX?
Mepeyncnute NnpasBmaa BblYUCAEHUA UHTETPANOB.

ouhkwnNeE

KoHTponbHasa pabora No7
Obsa3aTtenbHasa YacTb
Mpu peweHuu 3adaruili 1-4 3anuwume npasunbHLIi omeem U3 4Yembipex

npeosioXeHHbIX.
1. (1 6ann) Ona kakoi 3 GyHKUMI dyHKUMA F(X)=x3-3x*+1 aBnseTca nepsoobpasHoON?
A) f(x)=3(x>-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x>-6x.
2. (1 6ann) Oana pyHKuma f(x)= 3x*+1. Yemy pasHa F(1)
A)2;5) 4; B) 6; T) 1§.
3. (1 6ann) Obwwmit BUA BCcex nepBooobpasHbix ana f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I) F(x)=-tgx+C.
4. (1 6ann) Boluncnute onpeseneHHbli UHTerpan flz xdx.
A)-1; B) 1; B) -1,5; ) 1,5.

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHUA U Noay4YeHHbsIl omeem.

5. (2 6anna) fAsnaetca am F(x)=x3-3x+1 nepsoobpasHol ana pyHKumm f(x)=3(x>-1)?

6. (2 6anna) 3apanTe nepsoobpasHyto F(x) ana dyHKumm f(x)=3x2-2x, ecnm n3BecTHbI
KoopAauHaTtbl To4ku M (1, 4) rpadpuka F(x).

7. (2 6anna) Ha pucyHke usobpaxkeH rpadpuk ¢yHKumnm y=f(x), onpegenéHHom Ha
nHTepsane (—3; 11). Hangmte HaumeHbllee 3HaYeHMe GYHKUMK f(x)Ha oTpeske [2; 9,5].

8. (2 6anna) Ha pucyHke nsobparkeH rpadumk Hekotopon dpyHKumm y=f(x). Nonb3yaco

o 5
PUCYHKOM, BblYUCUTE ONpeaeIeHHbIN 14HTerpa/1f1 f(x)dx.
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YA

y=fx

it e e . e . e e e
Whh—t————————

[lononHuTenbHas 4actb

Mpu ebinonaHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHusa U
nosy4eHHsolIli omeem.
9. (3 6banna) Boluncantb nnowanb KAymbbl, NepuMeTp KOTOPOI OrPaHNYNBAOT IMHUK

y=0, y=X, y=-2x+6. Pewntb aByma cnocobammn. Caenatb YepTeXK.

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8
3afaHuA
Otset r A b r pa | XX+ -3 12
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3.7 CmeneHu u KopHuU. CmeneHHas pyHKYuA

Ob6pazosamenbHbie pe3ynbmamel, nodnaexcaujue nposepke (3nemeHmeol):
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06.

TeopeTuyeckme sonpochbl:

1. Chopmynmpynte onpeneneHme CteneHHoM GyHKLMMN.

2. Mepeyncnnte CBOMCTBA CTENEHHOM QYHKLMM C LLeNbIM NOKa3aTenem.

3. MNepeyncante CBOMCTBA CTEMNEHM C AENCTBUTE/NIbHbIM  MOKa3aTenem.
MpuseauTte npumepsl.

4. MepeuncnnTte CBOMCTBA KOPHA HaTypanbHOM cTeneHu. Mpuseante npumepbl

5. Ha uto Heobxoanmo ob6paTUTb BHUMAHWE NPU PELUEHUN NPPALUOHANBHOIO
YPaBHEHUA YEeTHOW cTeneHn?

6. Yemy paBeH KOpeHb YETHOM CTENEHM U3 OTPMLATENIbBHOTO Yncna’? NMpusegure
npumep.

7. Yemy paBeH KOpeHb HEYETHOW CTEeNeHW W3 OTPULATENbHOrOo 4ucna’?
Mpuneegnte npumep.

8. Ha 4To cTouT 06paTUTb BHUMAHUE NPU PELUEHUM NPPALUOHANbHDBIX, APOOHO-

PALMOHANbHbIX YPAaBHEHUN U HEPABEHCTB?

KoHTponbHasa paborta No 8
O6sa3atenbHasn 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuabHLIl omeem U3 4Yemobipex

npeosIoHCeHHbIX.

1. (1 6ann) Mexay KaKMMM 4BYMSA HAaTypaNbHbIMU YNCAAMMU HAXOAUTCA Yncao V19?
A)191n20;B6)2mn3;B)181n19;T) 3 n4.

2. (1 6ann) OnpepennTte KopeHb ypaBHeHUA x3=125

A) 3.; B) -3; B) -5; IN) 5.

3. (1 6ann) PacnonoxuTe B NopsagKe BO3pacTaHWUA yncna: 2; 3{/? V17
A) 2; i/?, V17; B) 2; V17; 3{/?, B) i/g, 2: V17; N Y17; 2; V5.
4. (1 6ann) YMHOXKanA ymcna ¢ o4MHAKOBbIM OCHOBAaHUEM, UX CTEMEHMW...?

A) ymHoaem; B) genum; B) cknagpiBaem; ') oTHUMaem.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume x00 peweHuUA U Nony4YeHHsIl omeem.

5. (2 6anna) HaliauTe 3HaYeHMe BbipaXKeHun npu a=7.

6. (2 6anna) HaliauTe 3HaYEeHME BblpaXKeHuUs
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7. (2 6anna) PacctosiHMe oT HabaogaTens, Haxoaswerocs Ha Hebonbwon BbicoTe h
KUOMETPOB Had 3eMnén, Ao Habnwogaemorl UM SIMHUKM TOPU3OHTA BbIYUCNAETCS MO

dbopmyne

8. (2 6anna) PewunTe ypaBHeEHME

AdononHutenbHaa 4acTb

, roe R=6400 km — paanyc 3emnun. C KaKOW BbICOTbl FOPU3OHT BUAEH
Ha paccTtoaHun 48 knnomeTpoB? OTBET Bblpa3nUTe B KMIOMETPaAX.

llpu ebINnonHeHUU 3a0aHUs 9 3anuwume xod, obocHosaHue peweHua U

l'lOﬂy'-leHHbIﬁ omeem.

9. (3 6anna) Pewunte rpadpuyeckn cucTtemy ypaBHEHUN: {yy=_\§

3TaNI0OHbl OTBETOB:
Homep 5 7 8 9
3ajaHunA
OtBer 49 0,18 -36 (1; 1)
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3.8 lNokazamenvHaa hpyHKYUA

Ob6pazosamenbHbie pe3ysabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5,0K6.

TeopeTnyeckue BONpoOChHI:

1. Cdopmynumpynte onpeneneHne nokasaTesibHON QyHKLMMN.

2. MNepeuncanTe CBOMCTBA NOKa3aTeNbHON QYHKLUN.

3. Mepeuncnumte cnocobbl pelweHnsa NoKasaTebHbIX YPaBHEHUN.

4. Coopmynnpymnte  npaBuIO  peWeHnA  MNPOCTEMWMX  MOKA3aTeNbHbIX
HepaBEHCTB.

5. B uem 3akntouaeTca rpapumyecknit cnocob pelleHna ypaBHEHUN.

6. MpunBeante npumep GyHKLUMOHANbHOM 3aBUCMMOCTM NOKa3aTeNbHON GyHKLUMM 13
peanbHOM }KU3HM.

KoHTponbHaa pabota Ne9

O6a3atenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunbHblii omeem U3 4Yembipex

npeosioHeHHbIX.

1. (1 6ann) Mpu Kakom 3Ha4YeHMU a PyHKUMA y=a* ObiBaeT Ha BCeN obnacTu
onpeaeneHus?

A) a=§; E) a=8,25; B) a=§; r) a=v3.
2. (1 6ann) Ha pucyHKe n3obpaxkéH rpadpuk ¢yHKumm suaa f(x)=a*. Hanaute sHayeHue

f2).

—
| O pr‘l.l;,'t‘l -jrz{

A) 25.; B) 5; B) 32; ') HeT BepHOro oTeeTa.

3. (1 6ann) dyHKUMA 3agaHa opmynoii: f(x)=(§)x. Yemy paBHo f(-2)?
A)—; B)-4;B) 4 1) V2.

4. (1 6ann) KopeHb ypaBHEHUA ?
A) 12,5; b) 13; B) 14; ') 15.

Mpu evinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4YeHHoIl omeem.
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5. (2 6anna) HanauTte KopeHb ypaBHeHUA 3¥2-5%3*=12
6. (2 6anna) CKONbKO LeNbIX peleHnili meeT HepaBeHcTBo1<7*1<497?

7. (2 6anna) Hanante TOUKY MakcMmyma GyHKLMK
8. (2 6anna) B xoae pacnaga pafAMoaKTMBHOIO M30TOMA €r0 MAcca YMeHbLIAEeTCs No

3aKOHY rae mpe — Ha4dasbHaa macca usotona, t — sBpemsa, npoweawee
OT Haya/ZbHOrO MOMeHTa, T — nepuoA noaypacnaga. B HayanbHbIE MOMEHT BPEMEHMU
macca msotona 184 mr. lNMepuopg ero nonypacnaga cocrasnser 7 MmuH. Hanaute, yepes
CKO/IbKO MMHYT Macca nsotona byaet pasHa 23 mr.

[JononHutenbHan YacTb
Mpu ebinonHeHuu 3ad0aHua 9 3anuwume xo00, o6ocHoeaHue peweHuUa U
nosy4eHHolli omeem.

—2x=0
9. (3 6anna) PewuTe rpapuyeckn cuctemy ypaBHeHUN: {}; _x
9TaNOHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a4aHuA
OtBet B A B A 1 2 -4 21 (2; 4)
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3.9 Jloeapudgmel. Jloecapupmuveckas pyHKYua

Ob6pa3zosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0KS5, OK6.

TeopeTuyeckmue sonpochbl:

1. Chopmynumpynte onpeneneHme norapmuPpmmyeckomn GyHKUUM.

2. MNepeuncanTe cBOMCTBA NorapnPMmnYeckon GyHKLUK.

3. Mpoaonxute onpeneneHue: «/lorapudpm — 310...».

4. Yemy paBeH norapudm nponsseaeHma?

5. Yemy paBeH norapndm 4acTHOro?

6. MpueBeanTe npumepbl NorapuPmmMyeckom cnupaam B MNpUpoge U B
OKpY»KaloLLem mupe.

7. Ha uyto ctout 06paTUTb BHUMAHME NPU PELIEHUU NOrapuPMUYECKUX U
YPaBHEHUI N HEPABEHCTB?

6. Mepeuncnnte cnocobbl peweHmna norapmuPmmyecknx ypaBHeHUN.

7. Chopmynmpynte nNpaBuAO pPeELIEHUA MNPOCTEMWNX  NOrapuPMUYEcKux
HepaBEHCTB.

8. B yem 3akntouaetca rpaduryeckunii cnocob peleHnsa ypaBHEHUN.

6. Mpusegute npumep PyHKLMOHANBHOWN 3aBUCUMOCTM NorapuPmmyeckon GyHKLmm
N3 peasibHOM }KU3HMW.

KoHTponbHasa paborta N210
O6sa3atenbHasn 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npaAsuabHLIl omeem U3 4Yembipex

npeosIoHCeHHbIX.
1. (1 6ann) Kakas 13 ¢pyHKUMIN BO3pacTaeT Ha Bcel obnactm onpeaeneHuna?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; T) f(x)=log1 x.
2

2. (1 6ann) Ykaxute obnactb onpegenerHusa ¢yHkumm f(x) = 1g ZXXJ:;

A) (-7;1,5); B) (-o°; -1,5), (7; +°°).; B) (-1,5; 7); T) (-o°; -7), (1,5; +o°).

3. (1 6ann) Pacnonoxutb B nopaake BospactaHua: logg s 4; logg 5 0,4, logg s i.

1 1
A) logg s 4; logos 0,4;10gg 5 2> b logg,s 4;1l08¢ 5 " logg,s 0,4;
1 1
B) loggs " logo s 0,4;loggs4; T)loggs 0,4; 1ogg s " logg s 4.

4. (1 6ann) Hanante KopeHb ypaBHEHUS
A) 11; B) -11; B) -3; T) 3.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHuUA U Noay4YeHHsIlU omeem.
5. (2 6anna) OnpegenuTe 3HauyeHMe BbipaxeHus logy 2 + logy 3 + 210824,
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6. (2 6anna) YKaxunte HaumeHbLLIee Lie/10e pelieHne HepaBeHCTBa:
log;(6x —4) > 2.

7. (2 6anna) HaigmTte TOUKY Makcumyma GyHKLMM

8. (2 6anna) Ans oborpeBa NomMelLEHUA, TEMNEPaATypa B KOTOPOM NMoaaepKuBaeTca
Ha ypoBHe T,=15° yepe3 paguatop OTON/EHMA MPONYCKAKT ropadyto Boay. Pacxopn
npoxoasuen yepes Tpyby paauatopa soabl m = 0,6 kr/c. Mpoxoasa no Tpybe pacctoAHue
X, BOAA OXNa¥AaeTca OT Ha4vasbHoOM TemnepaTtypbl T:=91° ao temnepaTypbl T, NpUYEM

roe — TenJI0EMKOCTb BOAbl, —
Ko3pPUUMEHT TennoobmeHa, a — nocTosiHHaA. HanauTte, Ao KaKko TemnepaTypbl
(B rpapycax Lienbcua) oxnaantca Boaa, ecnm gavHa Tpybbl pagmatopa pasHa 144 m.

AdononHutenbHaa 4acTtb
llpu ebINnoAHeHUU 3a0aHuUa 9 3anuwume XOd, obocHosaHue peweHua U
l'lOﬂy'-leHHblﬁ omeem.

2x =1 135 —1 5
9. (3 6banna) PewunTte rpadpuyeckm cncremy ypaBHeHMﬁ:{y +2x = logs 083

2y —3x=6 '
3Ta/I0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3a4aHuA
OTtBer A r A b 5 3 -6 34 (0; 3)

32



3.10 Muooswcecmea. Inemenmul meopuu 2paghoe

Oobpaszoseamenvnuvle pe3yromamel, nodnexcaujue npogepke (31emMennol):
OK 1, 0K 4, OK 6, OK 7.

NogakowdE

8.
9.

Teopernyeckue BONPOCHI:
CdopmynupyiiTe onpeaeieHne MHOXKECTBA.
[Iponomxkure onpenenenue: «OObeTUHEHNE MHOXKECTB — 3TO. ..)».
IIponomxure onpenenenue: «llepeceyeHre MHOXKECTB — 3TO. . ).
IIponomxure onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO. .. ».
N3o0pazute oObeIMHEHUE ABYX MHOXKECTB Ha Kpyrax Juiepa.
N306pa3ute nepeceyeHre TpeX MHOKECTB Ha Kpyrax Diiepa.

Chopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHOMN, peOpom

rpacda?
Kaxk Haiitu cTrenenp BepimnHbl rpada?
HazoBute oTIMYUTENBHBIE YEPTHI TOJIHOTO M HEMOJHOTO TpadoB.

10.Ha3oBuTe OTIIMYUTENLHBIC YCPThI CBA3HOI'O U HCCBA3HOI'O Fpa(bOB.

KonrpoabHas padora (Nel3)
Qo0a3aTeabHad YaCTh

Ilpu pewenuu 3adanuin 1-4 3anumume nPaAGUNLHBIIL Omeem U3

npeod10HCEHHBIX.

1.

(1 6amr) Kakas oneparust nzo0paxeHa Ha kpyrax Diisepa?

A)E=AUB;B)E=4An3B;B)E=4\5T)E=A-B.

2. (1 6anm) Kakoii rpad npencrabien?

A) nonnsiii; b) HenonHeiil; B) JIEPEBO; I') HyseBo#.

3. (1 6amm) ITaTepo pabounX BCTPETHIIUCH TIPH BHICAJIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro OBLIO CAEIAHO PYKOIOXKATHIMA

A)10; b) 11; B) 5; ') 6.

4. (1 6amn) Onpeaenure cTeneHb BepIIMHbI B:

A)8;b)11;B)3;I) 5.

yemeolpex

Ilpu evinonnenuu 3a0anuil 5-8 3anuniume x00 peuwieHus U NOJIY4EHHbLIL Omeen.
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5. (2 6amna) 1. Jaunbl 1Ba MHOXecTBa A={2,4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anuiure U n300pasute rpaduueck HOBOe MHOXKECTBO E: a) £= AuUB ; 0)E=AnSB.

6. (2 6anna) Konunsl [1Py3bs 3aHMMarOTCSt KAKUM-HUOYIb BUJIOM criopTa. 14 U3 HUX
yBIekaroTcst pyroosom, a 10 — Gacker6osioM. U TONIBKO JBOE YBIEKAIOTCS U TEM U
[TPyrum Bugom cnopra. Ckonpko [IPy3eit y Tomu?»

7. (2 6annma) Ha pucyHke — cxema J0por, CBSI3BIBAIOIIUX ropojickue mapku A, b, B,
I', A, E. Ilo xaxxnoi 1opore MOKHO JBUTAaThCs TOJBKO B OJJHOM HaIlPpaBJICHUH, YKa3aHHOM
ctpenkoi. CKOJIbKO cymegTByeT Pa3IUYHBIX nygeﬁ u3 napka A B napk E?

B A
8. (2 6anmna) MoxHO M HapuUCOBaTh M300paXKEHHBIM Ha pUCYHKE Tpad HE OTphIBas

KapaHjaill 0T OyMaru u nmpoBoJis Kaa0€ pedpo POBHO OJIUH pa3?

JdonoJHuTENbHAA YACTh

Ilpu ewvinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOGAHUE pEUICHUA U
nOYYeHHbLIL Omeem.

9. (3 6anmna) IlepByro UM BTOPYIO KOHTPOJbHBIE paOOTHI MO0 MAaTEMATHUKE YCHEIIHO
Hanucanu 33 cTyAeHTa, MEepBYIO WIH TPEeThio — 31 CTyAeHT, BTOPYIO WU TpeThio — 32
ctynenta. He meHee nByX KOHTPOJIbHBIX paOOT BbIMOMHWIM 20 cTyaeHToB. CKOJIbKO
CTYJICHTOB YCHEIIHO PELINIIU TOJIBKO OJHY KOHTPOJIBHYIO paboTy?

ITAaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OTBeT B b 10 r - 22 8 HET 18
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3.11 3nemeHmMbI KOMBUHAMOPUKU, CMamMucCmMuKu U meopuu eeposimHocmeli

Ob6pazosamenbHbie pe3ynabmamel, nodaexcaujue nposepke (3nemeHmeol):

MNK2.2,

1.
npumep.

O NOORAWDN

[y
o

11.
ABNEHUAX.
12.

ABNeHUNAX.

13.
14.
15.

16.
17.
18.
19.
20.
21.

MNK2.1

TeopeTnyeckue BONpochbl:
Mpoponkunte onpegeneHune: «CnyyarHoe cobbiTMe — 370..». [puBeguTe

MpuBeguTe NpUMep 4OCTOBEPHOrO CObbITUA.

MpuBegunTe NpMMep HEBO3MOXKHOIO CObbITUA.

MpoaonKnte onpepeneHne: «BepoaTHOCTb Cy4arHOro cobbiTMA — 3T0...».
ChopmynnpyinTe NpaBUIO HAXOKAEHUA CNOKEHUSA BEPOSATHOCTEN.
Cdopmynmpynte NpaBuIo yMHOXKEHUA BEPOATHOCTEN.

Kak HanTu cpeaHee apnpmeTnyeckoe YNCAoBOro paaa’?

Kak HanTu meaunaHy 4YncnoBoro paaa?

Kak BbluMCiAETCA pa3Mmax YMC/IOBOrO paga?

[NA yero Hy»XHbl gnarpammsl, rpadmnkn? Mepeuncante BuAbI gMarpamm.
MpuBeanTe npumepbl NPOABAEHMA 3aKOHa OONbWKMX YMCcen B MPUPOAHbIX

MpneegnTe Nnpumepbl NPOABAEHMUA 3aKOHA 6onblIMX Yncen B 06|J.I,eCTBeHHbIX

Y10 M3yyaeT cTaTUCTUKA?
Mpopgonxute onpegenerHune: «CovyetaHmne — 370...».
MNpogonxkute onpegeneHne: «PasmelleHme — 370...».

Mpogonxkute onpeaenerHune: «llepectaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMECTBA U3 PeabHOM }KU3HW.
MpuBeauTe Npumep onepauumn nepeceyeHmnsa MHOXKeCTB.
MpuBeanTe Nnpumep onepaunm ob6beAnHEHNA MHOXKECTB.
MpuseauTe Nnpumep onepaunm pasHOCTU MHOMXKECTB.
PackpoiTe NoHATUA «rpad», «4epPeBO», KLUKAN,

KoHTponbHaa paborta Nel11
O6a3atenbHasa 4YacTb

Mpu peweHuu 3adaruli 1-4 3anuwume npasunavHeili omeem u3 4Yemoipex
npeosioHeHHbIX.

1.

(1 6ann) KombuHaTopuka — 3TO pasgen MaTemMaTMKM, OTBeYaloWuh Ha

BOMPOCbHI CKO/IbKMMM cnocobamm, MOXKHO BblBpPaTb 3/1€MEHTbI ...
A) 3apaHHOro KOHEYHOro MHoKecTBa; b) 6eckoHeyHoro mHokectsa; B) nwoboro

MHOMeCTBa;

) nppauMOHaNbHbIX YMcen.

2. (1 6ann) CoeanHeHna n3 n anemeHToB, oTanvatowmeca MPyr ot MPyra TonbKo

nopAaKOM pPacrnosoXKeHUA B HUX 2/1EMEHTOB, HAa3biBalOTCA:
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A) nepectaHoBKamu; b) couetaHnamm; B) pasmeweHnamm; ') KombuHaumamm.

3. (1 6ann) Yncno Bcex BO3IMONKHbIX pasmelLleHKnit BblumcaseTca no opmyne:
A) Al =n(n—m); B) Al =n(n—1)..(n—m+1); B) A} = n N A =

(n-m)!’

n(n +m)

4. (1 6ann) 'pynnupoBKa — 370...

A) ynopagoyeHve eaMHWUL, COBOKYMHOCTM MO Npu3HaKy; b) pasbueHne eanHuL,
COBOKYMHOCTM Ha rpynnbl N0 NpuU3HaKy; B) 0606weHne eanHnyHbIx dpakTos; ') 0606LeHne
e4MHUYHBIX NPU3HAKOB.

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHuUs U Nosay4YeHHbIli omeem.

5. (2 6anna) B cpegHem mn3 2000 cagoBbiX HAacOCOB, MOCTYNUBLUUX B MPOAAXKY, 6
noaTeKatoT. HallgmMTe BEPOSATHOCTb TOrO, YTO OAMH CAYy4YaMHO BblOPaHHbIN ANA KOHTPOS
HACOC He noATeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMSAH Nt0ObIX TPEX BUAOB O4HONETHUX LIBETOB 3a
nocnegHue 3 roga. CoctaBuUTb Anarpammy No HanaeHHbIM AaHHbIM. CaenaTb BbIBOAbI.

7. (2 6anna) LiseToBoAy NpeanoXuam yKpacutb K1ymoy usetamu, ucnonb3ys 3 BMaa.
CKOIbKO Pa3/INYHbIX BapMaAHTOB eCTb Yy LLBETOBOAA, €CIN eCTb Bblbop M3 5 BMA0B pasHoOM
paccagbi?

8. (2 6anna) CKonbKMMKM cnocobamm MOXKHO NOCaaUTb 4 KyCTapHUKA B OAWH paa?

JononHutenbHaa YacTb

Mpu ebinoaHeHuu 3ad0aHusa 9 3anuwume xo00, ob6ocHoeaHue peweHusa U
nosay4yeHHolli omeem.

9. (3 6anna) Ytobbl NOCTYNUTL B MHCTUTYT Ha cneumanbHocTb «MacTep cagoBo-
NapKOBOro M NaHAWAPTHOrO CTPOUTENbCTBAY», abUTYpUeHT gonxKeH HabpaTb Ha ElM He
MmeHee 70 6annoB MO KaXAomy M3 TPEX nNpegmMeToB— MaATEMATUKA, PYCCKUIM A3bIK U
MHOCTPaHHbIN A3bIK. YTOObI NOCTYNNTb Ha cneuManbHOCTb «KKoMMepuua», HYXKHO HabpaTb
He meHee 70 6annoB NO KaxKA0My U3 TPEX NPegMeTOB — MATEMATUKA, PYCCKUMM A3bIK U
obuwecTBo3HaHuMe.

BepoAaTHOCTb TOro, Yto abuUTypmueHT 3. nonyumT He meHee 70 6annoB NO MaTeMaTUKe,
pasHa 0,6, no pycckomy As3bliky — 0,8, no WMHoOCTpaHHOMY A3blky — 0,7 mn no
obuwecTtBo3HaHuo — 0,5.

Hangute BepoATHOCTb TOro, YTO 3. CMOXKET MOCTYNUTb XOTA 6bl Ha O4HY W3 ABYX
YNOMAHYTbIX CNeumanbHOCTEMN.

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTtset A A B A 0,997 - 10 24 0,408
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3.12 YpasHeHUA u HepaseHcmea

Ob6pa3zosamenbHbie pe3yabmameol, nodnaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0K5, OK®6.

TeopeTn4yeckme BONpochl:

Y10 Ha3bIBaeTCA ypaBHEHNEM?
Y10 3HAUUT pewnTb ypaBHeHUNE?
YTO TaKoe KopeHb YpaBHEHMUA?
YTO Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAYMT peLnTb HEPABEHCTBO?
B yem 3aKkntouaeTcs «MeToa UHTepPBanoB»?
Y10 Ha3bIBaETCA peLIeHNEe CUCTEMbI YPABHEHUN?
YTO 3HAUYMT pewmnTb CUCTEMY YPABHEHUN?
Mpu peweHnn Kaknx ypaBHEHUIN N HEPABEHCTB, caeayeT 06paTUTb BHUMaHMe
Ha 0621aCcTb 4ONYCTUMbIX 3HAYEHWNIA?

10. Mepeuncnaunte cnocobbl peleHna ypaBHEHUN.

11. NMepeuncnnte cnocobbl peleHns CMCTEM YPaBHEHUN.

W N A WNPE

KoHTponbHaa paborta Ne 12
O6a3atenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunbHblili omeem U3 4Yembipex

npeosiodeHHbIX:

1. (1 6ann) Kakoe 13 yncen ABNAETCA KOPHEM ypaBHeHUs loga(x+1) =1
A)-1;B)2;B)1;I)O0.
2. (1 6ann) Kakne 13 ypaBHeHUI nmetoT 60s1ee 0A4HOro KopHA?
A) x?>-6x+5=0; B) 3**2=9; B) (x-4)(x+3)(x-8)=0; I) 2x-7=0.
3. (1 6ann) Onpepenute BMUA ypaBHEHUS
A) I'IMHGVIHOG; 5) KBagpaTHOE, B) NppPaunNoOHaAbHOE, r) paunoHanbHOE.

4. (1 6ann) OnpeaennTe HaMeHbLLEe Lenoe pelleHne HepaBeHcTsa 5¥2<1?
A)-3;B) 0; B) 3;T) -4.

Mpu ebinonHeHuu 3a0aHuUli 5-8 3anuwume xo00 peweHuUA U Noay4YeHHsIlU omeem.
5. (2 6anna) HanauTe KopeHb ypasHeHua |x-3 |=2
{x -y=8,
o -3
6. (2 6anna) PewuTe cuctemy ypasHeHuit (2 Y =16,

7. (2 6anna) Pewnte HepaBeHCTBO

8. (2 6anna) PewwmnTte ypaBHeHue (2x — 3)V3x2 — 5x — 2=0
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JdononHutenbHasa Yactb

Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, o060cHoeaHue peweHUa U

ﬂOﬂy‘-IEHHbIﬁ omeem.

9. (3 6anna) PewunTe ypaBHeHUE
3TOr0 YpaBHEHUA, NPUHAANEKALLME OTPE3KY

9TaNOHbI OTBETOB:

. YKaXKuUte KopHu

Homep 1 2 3 4 5 6 7 8 9
3agaHua
(0] (:135 B |AB| B A |1;5] (10;2) -1;

6
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3.13 Mamemamud4ecKuli NPAKMUKym
Obpa3zosamenbHbie pe3ynbmamel, nodaexcaujue nposepke (3nemeHmeol):
OK1,0K2,0K3,0K4,0KS5,OK6.

TeopeTnyeckme BonNpochl:
Y10 Ha3bIBaeTCcA maTpuuen?
Y10 Ha3bIBaeTCA onpeaenmTenem BTOpOro, TPETbEro NopALKoB?
Y10 npeacrasnaer cobom yncno i?
Kakoe 4uMcno Ha3biBalOT KOMMNJIEKCHbIM?
Kak HanTn moay/ib KOMMNJIEKCHOIO Yncaa’?
Kak HaNTK aprymeHT KOMNAEKCHOro Yyncna?
Kakue cyuwecTtsytoT ¢opmMbl KOMNAEKCHbIX Yncen?
Mo KakMm npaBMaam OCYLLECTBAAIOTCA AEMUCTBUA HAZ KOMMAEKCHbIMW YMUCaMK B
TPUroHOMeTpu4eckon popme: NnpomsBeneHne, BO3BeAEHME B CTENEHD, AeneHune?
9. Mo KaKnMm NpaBu/iamM OCYLLECTBAAOTCA AENCTBUA HAL KOMMIEKCHbIMU YMCNAMU B
NoKasatenbHOM popme: nponsseneHne, BO3BEAEHME B CTENEHD, AeNeHune?
10. Yvo Ha3biBaeTcA rpadom?
11. [Oatb onpeaeneHue rpada.
12. Kakue getanu npu nsobparkeHumn rpada He BarkHbI?
13. Y10 Ha3bIBaeTCA MAPLIPYTOM, LENbHo, LUKAOM?
14. Y10 Ha3biBaeTcA n-paKkTopmasiom?
15. Kakue cobbITA Ha3bIBAOTCA HECOBMECTHbIMW, MPOTMUBOMOOXKHbIMW,
HEe3aBUCMMbIMM, 3aBUCUMbIMW?
16. Y10 Ha3bIBaeTCA YC/IOBHOM BEPOATHOCTbIO?
17. CdhopmynupyiTte TeOpeMbl CIOKEHUA U YMHOXKEHMA BEPOATHOCTEN.
18. Kakas BennMuymHa Ha3blBaeTCcA CAy4anHON?
19. Kakas cnyyalHadA BeAMYMHA Ha3blBAaeTCA AUCKPETHOM?
20. Onuuwwute cxemy bepHynnu. Kakne anemeHTapHble cOObITUA NOBTOPAOTCA B 3TUX
onbITax?
21. 3anuwwute popmyny beprHynnu.
22. YTo0 Ha3blBaeTCA 3aKOHOM pacnpesesieHnsA cCay4ahHOM BENUUYUHDI?
23. KaKoW 3aKOH pacnpegeneHus HasbiBaetca BUHOMMUANBbHBIM?

O NOUAEWNE

KoHTponbHaa paborta Ne 13
O6a3atenbHasa 4YacTb

4 -2 5
1. Beluncnure onpeAenuTeNb A=|Q0 2 3 U €ro MUHOp M.
-1 3 0
158)051
. . . | X —5X, =10,
2. Haiinure peieHre cucTeMbl JUHEHMHBIX YpaBHEHUN :
2%, +4x, =12
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WIH
3. Ha xoopanHaTHOM INTIOCKOCTH JJaH TPEYTOJbHUK BEPIINHBI, KOTOPOT'O PACIOJI0KEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). Haiftu momaas JaHHOTO TPEYTrOJbHUKA.

4. OnpenenuTe Yuciao pedep, MHIUISHTHBIX BepIInHE Xj !

5. IIpou3BOAUTCS MCHBITAHWE JIETAIM HAa HAJIEKHOCTh. BEpOoSTHOCTH OTKa3a AeTalu 3a
BpeMs uctbitanus pasHa 0,3. CocTaBuTh OMHOMHAIBHBIN 3aKOH pacipeaeIeHus clIydaitHon
BEJIMUMHBI X — YHUCIO OTKAa3aBIIMUX JETajed U3 TPeX, MOJABEPrHYBIIMXCS HCHBITAHUIO.
Halitn yncioBbie XapakTEepUCTUKH 3TON BEIUYHUHBI: M (X) , D(X) , a(X),
1581051

Nmerorest 20 cBetoopoB Ha ckiajae, S U3 KOTOPHIX YeThipex3HauHble. Haynauy OepyT 3
ceeropopa. CoCTaBUTh 3aKOH pacHpeiesieHus CIy4ailHOW BeIMYMHBl X - YHUCIA
YEeThIPEX3HAYHBIX ~ CBETO(POpPOB, OKazaBIIMXCS B  BblOOpke. HalTu  4uncioBbie

XapakTeprcTHKH 3Toi Bemmauapr: M (X) | D(X) o(X)

6. HaiiiuTe KOMIUICKCHOE MW TIOJHOE COINPOTHBICHHE II€MH, €CJIM JaHbl KOMILIEKC
Hanpsokenust U =16,5+40j u Toka | =50+3j . 3anMIIkTe ypaBHEHHE TOKA.

N

T

L] R L] J
Manbr xommnekc Hanpsokenns |J =30-e” ;1 wommexc toxka | =15°€

2 o
Haigutre xomiuiekc

COIIPOTHUBIICHUS.
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4. ®oHA OLEHOYHbIX CpeacTs ANA pybexkHoro KoHTpona (no utoram 3.1 — 3.4)

ObpaszosamenbHbie pe3ysabmameol, nodaexcaujue nposepke (3nemeHmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
O6sa3artenbHasn Yactb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasunbHbIli omeem u3 Yembipex

npeosioXeHHbIX.
1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). Kakme KoopauHaTbl MmeeT cepeauHa
oTpe3ka AB — Touka M?
A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(0O, 3,- 4).
2. (1 6ann) Npsambie AB n CA napannenbHble. Kakoe pacnonoxeHne MMetoT npamble
AC 1 BA?
A) napannenbHble; b) nepneHankynapHble; B) ckpewmnsatotea; ') nepeceKkatoTcs.

3. (1 6ann) Hanaute KopeHb YpaBHEHWUA: B ortBeTe 3anuwwute
HanboNbLWNI OTPULLATEIbHbBIN KOPEHD.

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

4. (1 6ann) Ha pucyHke nsobpaxeH rpadumk nponssoaHon ¢pyHKumm y=f(x). NMpu Kakom
3HaYeHUM X GYHKLUUA NPUHUMAET CBOE Hanbosnbluee 3HaYeHne Ha oTpeske [-4; -2] ?

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

Mpu evinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUs U Nosay4YeHHbIli omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKANbHO CTOALUMX CTONOOB, YAANEHHbIX Ha
paccToAaHue 4 M, CoOegMHEHbI NepeKkNaanHon. Boeicota ogHoro ctonba 10 m, a MPyroro 7 m.
Hangute anvHy nepeknaguviHol.

6. (2 6anna) daHbl yeTbipe Toukun: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) oKaxuTe, 4TO
otpe3kn AB u C[1 neprneHANKYNAPHbI.

7.(2 6anna) AiBurascb o CKOPOCTbIO M/C, TPAKTOP TaLLUT caHu ¢ cunoi F=40 kH,
HAaNPaBAEHHOM NOA, OCTPbIM YINIOM ¢ K TOPU30HTY. MOLLHOCTb, pa3BMBaeMasa TPAKTOPOM,
BbluMCAsieTCA NO popmyne Hanaute, npn Kakom yrne a(s rpagycax) aTa

MoLHOCTb byaeT paBHa 60 KBT (KBT — 31O ).
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8. (2 6anna) MaTepuanbHaa TOYKa ABUMMKETCA NPAMOAMHENHO MO 3aKoHy X(t)=t2-
13t+23 (rgpe x — paccToaHMe OT TOYKM OTcyeTa B MeTpax, t — Bpems B CEKyHAaXx,
M3MEPEHHOE C Hayasa ABUMXKEHUA). B Kakol MOMEHT BpeMeHU (B CeKyHAax) ee CKOpPOCTb
6blna paBHa 3 m/c?

JononHutenbHasa 4acTb

Mpu esbinonaHeHuu 3adaHua 9 3anuwume xo00, obocHoeaHue peweHua U
nosy4eHHolli omeem.

9. (3 6anna) PazbuTb UBETHUK NPAMOYrosibHOM GpopMmbl (OTHOLIEHNE CTOPOH 2:3) Ha
YacTM  pasAMYHOM  naowagu.  YKaXkuTe  pasHbIM  LBETOM  NapajnenbHble,
nepneHAMKyNsApHble, CKpelmBatowmeca OTpPe3KM. PaccumTaTb KONMYECTBO CaXKeHUeB
UBETOB ANA Kaxaoro cektopa. OpopmuTb CXemy UBETHMKA (MOXKHO WCMO/b30BaTb
KomnbtoTep). Hanpumep,

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
Otser A r r 3 5 ] 60 8 )
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5. ®OHA OLEHOYHbIX CPeACTB ANA NPOMEXKYTOUHOM aTTecTauum (3K3ameH)

Ha BbInoNHEHME NUCbMEHHOM 3K3aMeHaLUWOHHOM paboTbl N0 matemaTuke gaetca 3
aCTPOHOMMYECKUX Yaca (180 MUHYT).

dK3ameHauMoHHan paboTa COCTOUT UX 2-X YacTel: 06a3aTeNIbHON U AONO/IHUTENIbHOM.

ObAsaTenbHan 4acTb COAEPMKUT 3a4aHUA MUHMMANbHOrO 0653aTeNbHOro YpPOBHS,
[OMNONIHUTENbHAA YacTb — 6osee cNoXKHble 3a4aHus.

MpX BbINOJIHEHMWN 33a4aHMA 06A3aTeNbHOM YacTu TpebyeTcs npeacTaBUTb X0/,
peLleHns 1 YKa3aTb NolyYeHHbI OTBET. 3a NPaBUIbHOE BbINOJIHEHWE I0OOro 3aAaHuA u3
06s3aTenbHOM YacTh obyyatowmimnca nonydyaete oanH 6ann. NMpu BbINONHEHUM 3a4aHUA U3
AOMNONIHUTENbHOM YacTu Heobxoammo noapobHO onucaTb XOA peleHua U AaTb OTBeT.
MpaBuabHOE BbINOJIHEHME 3a4aHUIM AONONHUTENIbHOW YacTu oueHmBaeTca 3 6annamm nam
1-2 6annamu 3a YaCTUYHOE peLLEeHMe.

Bannbl, nonyyeHHble 3a BCe BbINOJIHEHHbIE 334aHNA, CYMMUPYIOTCA.

LWikana nepesoda 6annos 8 ommemku no namubannvHoii cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 014 Nosay4YeHUs ommemkKu
«3» (yoos.) 6-9

10-14
«4» (xopowo) (He MeHee 00HO20 3a0aHUS
u3 donoaHuMenbHol yacmu)

bonee 14
«5» (omnuyHo) (He meHee 08yx 3a0aHuli
u3 donosHUMenbHoU Yacmuy)

Ob6pazosamenbHbie pe3ysbmamel, nodaexcaujue nposepke (3nemeHmeol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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Mpumepbl 3K3aMeHayUOHHbIX 3a0aHull 8 6uneme No mamemamukxe

Paccmotpeno npeameTHoM YTBEPXJAIO:

. . | 0
(UMKIIOBOM) KOMHUCCHEH JK3aMeHaUHOHHDBIH Guer Ne _ 3aM. aupexropa no YP

Hporokom Ne Jucnumiuna: MareMaTuKa
« ” 20 1. DdUO
I'pynna: “« o7 20 T
IIpencenarens [TIK CeMCCTp )
DUO

1. Hanst Touku A(3,1,6), B(-1,5,2). Haiinute koopauHaTel cepeaunbl orpe3ka AB — touku M? (1 6asmn)

2. lanbl Touku A(3,1,6), B(-1,5,2). Haiiaute koopauHatel U JyiuHy Bektopa AB. (1 6amn)
3. HaiimuTe KopeHb ypaBHEHus: Sin 2x = g (1 6amn)

4. Haiitu 10c0Ss 20, ecau c0S o= - 0,2. (1 6amn)

5. Cpennsist TuHUS Tparnenuu paBHa 21, a MeHblliee ocHOBaHHe paBHO 8. HaiinuTe Oobliiee OCHOBaHHE
Tpanenuu. (2 6ana)

6. Haiigure BexTop c=3a +2b-d, eciim a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6am1a)

7. YIpoCcTHTb BeIpakeHue: sin x cos x ctg x — 1. (2 6anna)

8. BBIUHCIUTE CyMMY M Pa3HOCTh 3aJaHHBIX KOMIUIEKCHBIX YHceN: Z1=-4+i, z2=1-3i. (2 6amna)

9. Pemmuts CJIAY metonom Kpamepa:

(3 6anma)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOi, 5 ¢ BapeHbeM u 4 ¢ BumHel. O Hayraj BeIOupaer
OJIMH NMHUPOXOK. Haiinure BEpoATHOCTh TOTO, YTO OH OKAXETCS C BUILIHEH.
11. (1 6ann) Haiinute 3naueHue Boipaxenus logz2 + l0gz 32

12.(1 6ann) Haiinute KOpeHb ypaBHEHUS T=0x=7.

13. (I 6ann) Pemurte HepaBeHCTBO 257 > 64. B OTBET 3alMIINTE HAUMEHbIIEE MOJNOKHUTENBHOE LEJIOE
YUCIIO.

14. (2 6ann) Haiinute KOopeHb ypaBHEHUS

. S 4 2
15. (2 6ann) Haiigure npousBoanyro GyHKImyU B Touke x=01Y = 1 X" —6x"+7x-1

16. (2 6ann) liBeTHUK, OOPMIICHHBIN M0 WHAWBUAYATbHOMY 3aKa3y, uMeeT (GopMy IHMIMHApa. BeicoTa

uBeTHUKa 35 cM, nuamerp ocHoBaHus 20 cM. CKOJIBKO 3eMJIM HEOOXOJUMO IIPUBECTH, YTOOBI IIBETHUK ObLI

3aI0JIHEH MOJIHOCThI0. B 0TBeT 3anmummmre uncio, qeneHHoe Ha TT.

17.(2 6anna) BerauciuTe mI0IIaap 3eMJId, OTBECHHOTO MO KITyMOY, IEPUMETP KOTOPOTO OTPAHUIHBAIOT
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NTUHUN y=X>-2X-2 1 y=-X*+2. Bemonuute yeptesx. OTBET AaiiTe B KBAIPATHBIX METPaX.
19. (3 6anna)Pemmure ypasuenue : log 22 x-4logz x+3=0

[IpemomaBaTein / /
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