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1. Pe3yabTarbl 00y4yenus, perjamentuposanabie PT'OC COO ¢ yuerom PI'OC
CIIO

JIncuumiMHapHabie (mpeaMeTHbIe) pe3yabTaTbl 0TpakawT (naee - [1PO6):

— [IP61 Bnagenue MeTolaMy 10Ka3aTellbCTB, aITOPUTMAMU PEILICHUSA 3a7a4; YMECHUE
(bopMyIIMpoBaTh OIpPENEICHUs, AKCUOMBI M TEOPEMBbl, NPUMEHATh UX, I[POBOJUTH
JIOKa3aTEeIbHbIE PACCYKICHUS B XO/I€ PEILLCHHUs 3a/1ay;

— [1P62 YMeHue OnepupoBaTh MOHATHUSIMHE: CTEIICHb YHCIIA, JIoTapu(M ducia; yMeHue
BBINIOJIHATh BBIYMCIEHUE 3HAYEHUH M MpeoOpa3OBaHMs BBIPAKEHUH CO CTENEHSMH U
norapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAXKCHHUI;,

— [IP63 YMeHue OnepupoBaTh IOHATUSAMH: PALUOHAIBHBIE, HPPALMOHAIBHBIC,
[IOKa3aTeNbHbIE, CTENEHHBIE, JOrapu(MUUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS WU
HEPABEHCTBA, UX CUCTEMBI,

— [IP64 YMeHue omnepupoBaTh MOHATUSAMHU: (DYyHKLHSA, HENpepbiBHas (QyHKUHA,
MIPOU3BOIHAs, IEPBOOOpA3Has, ONPEAEIICHHbII UHTErpal, YMEHUE HaXOIUTh TPOU3BOIHbBIC
ANIEMEHTapHbIX (YHKLUHWA, HWCIOJIb3ys CIPABOYHbIE MaTepUalbl; HCCIEI0BaTh B
MPOCTEUIINX clTydasX (YyHKIMH HA MOHOTOHHOCTb, HAXOJIUTh HAUOOJIbIINE U HAUMEHbIIINE
3HAUYCHUA (PYHKUUN; CTPOUTH TpaUKd MHOTOWIEHOB C MCIOJB30BAHMEM ammnapara
MaTEMaTUYECKOT0 aHaIu3a; IPUMEHTh [IPOU3BOJAHYIO IIPU PELLICHUU 3a]a4 Ha JBUKCHUE,
pelaTh NpakTUKO-OPUEHTUPOBAHHbIE 33/1a4K Ha HAaMOOJIbIIE U HAUMEHBIIINE 3HAUEHUS, Ha
HaXO0XXJIEHUE IIyTH, CKOPOCTH U YCKOPEHU,

— [1P65 YMeHHe oneprupoBaTh MOHATUAMHU: pallMOHAIbHAA (YHKUHUS, OKa3aTeIbHas
bynkuus, creneHHas QyHKUMs, Jorapudpmuueckas (yHKLUHS, TPUTOHOMETPUYECKUE
byHKkuMH, oOOpaTHble (YHKIMU; YMEHUE CTPOUTh TpaUKKM H3YyYEHHBIX (YHKLIHMH,
MCII0JIb30BaTh rpaMKU MPHU NU3YyYEHUHU MPOLECCOB U 3aBUCUMOCTEH, TPH PEILICHUH 33134 U3
[IPyrux y4eOHBIX MpeaMETOB W 3a7a4 W3 peajbHOM JKU3HU; BhIpaKaTh (opmyiaMu
3aBUCUMOCTH MEXIY BEIMUNHAMY;

—[1P66 YMEHHE periaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE HA ITPOLICHTHI,
JOJIM U 4acTH, Ha JBM)KEHHUE, pabdoTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 3aJaud U3
00JIaCTH yNpPABJICHHS JIMYHBIMU U CEMEHMHBIMH (PMHAHCAMH); COCTABIIATH BBIPAKEHUS,
YpPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBMIO 3a1a4M, UCCIEAOBATH IIOJIYYECHHOE
pElIeHre U OLEHUBATh MPaBION0I00HOCTh PE3YIbTATOB;

— [IP67 YMeHHE OmnepupoBaTh MOHATUAMU: CpeHee apuPMETHUYeCKOoe, MEIHaHa,
HauOoJblllee U HAaUMEHbIEEe 3HAUCHUS, pa3Max, TUCHEPCUs, CTaHIApTHOE OTKJIOHEHHE
qyucioBOoro  Habopa;  yMEHHE  H3BJIEKaTb, HMHTEPIPETUPOBATh  MH(POPMAIHIO,
NpE/ICTAaBJICHHYI0 B Ta0lMIax, Ha JauMarpaMmax, rpadukax, OTpa)arollyl0 CBOMCTBa
peanbHBIX MPOIECCOB U SIBIECHUM; NMPEJCTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
AUarpaMM; HCCJIEN0BaTh CTAaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpa@uuecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;



— I1P68 YMeHue onepupoBaTh NOHATUAMHU: CITyYalHBIA OMBIT U CIIy4aiiHOE COOBITHE,
BEPOSATHOCTh CIYyYailHOTO COOBITHS; YMEHUE BBIUUCIATh BEPOSTHOCTh C MCIOJIb30BAaHUEM
rpauyecKux METOJO0B; IPUMEHATH (POPMYJIbI CIOKEHHUS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpMyJbl NMpPHU PELIEHUH 3a/lay; OLIEHUBAaTh BEPOSTHOCTH
pealbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMH BEIMYMHAMH; YMEHHE MPHUBOJIUTH
MPUMEPHI MIPOSBIICHUS 3aKOHA OOBIINX YUCEN B MIPUPOAHBIX U OOIIIECTBEHHBIX SBJICHUSX;

—[1P69 YMeHHne ONeprupoBaTh NOHATUAMU: TOUKA, IPAMAs, INIOCKOCTb, IPOCTPAHCTBO,
JIBYI'PAHHBIM YTOJI, CKPEIIMBAOIIMECS NMPAMBIE, MAPAILIEIBHOCTD U NEPIEHAUKYIAPHOCTD
IPSAMBIX U IIOCKOCTEH, YIoJI MEXAY NPSMBIMU, YTOJ MEXKY MPAMOU U IIJIOCKOCTBIO, YIOJI
MEXKY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 10 IUNIOCKOCTH, PACCTOSITHUE MEXKIY IPSIMBIMY,
PacCTOSTHUE MEXKY IUNIOCKOCTSIMU; YMEHHUE UCIOJIB30BAaTh IIPU PELICHUH 3aa4 U3YYCHHBIE
(bakThl ¥ TEOpEMBbI IITAHUMETPUHN; YMEHHUE OIICHUBATh pa3Mephbl 0OBEKTOB OKPYKAIOIIETO
MHUpA;

— IIP610 YMeHue OIepupoBaTh MOHATHUSAMH: MHOTOTPAaHHUK, CEYEHUE
MHOTOIpaHHMKA, KyO, MapajuieNienuie], npusMma, nupamuaa, (urypa M MOBEPXHOCTH
BpallleHUsl, UWIMHJIpP, KOHYC, Iap, cdepa, cedyeHus (Urypbl BpalleHUs, IJIOCKOCTb,
Kacaromasics cgepbl, HUIUHAPA, KOHyCa, IUIOLaJb MOBEPXHOCTU NUPAMUJbI, HPU3MBI,
KOHYCa, IWINHJPA, TUIOMAAb chepbl, 00beM KyOa, MpsIMOYTOJIBHOIO Napajulesenunena,
nMpamMubl, IPU3MbI, HUIMHAPA, KOHYCa, IIapa; yMEHUE HU300pakaTb MHOTOTPAHHHUKHU U
IIOBEPXHOCTHU BPAILCHUS, UX CEYEHHS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMEHHME pPacCllO3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPaBUJIbHbIE MHOTOIPAHHUKY;

— I1P611 YMeHue onepupoBaTh MOHITUSIMU: JBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE
(burypsl B IpoCTPaHCTBE; UCMOIb30BaTh OTHOIICHUE TUIOLIa/Iel TOBEPXHOCTEN U 00BEMOB
MO00HBIX (DUTYp TIPH PELICHUU 33]1aY;

— [IPG12 YMeHUE BBIYUCIATH T€OMETPUUYECKHE BEIMUYMHBI (JJIMHA, YTrOJj, TUIOIIA/b,
00beM, TIIOLIAAb TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIBI U METO/IbI;

— [IP613 YMeHHE ONepHpOBATH MOHATUAMM: MPSAMOYTOJIbHASI CUCTEMA KOOPIWHAT,
KOOpJAHUHATBI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA, CKAIIPHOE IIPOU3BEACHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA YKUCIIO; HAXOIUTH C IOMOILIBIO
M3YYEHHBIX (DOPMYJ KOOPJIAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKTY JBYMs TOUKAMU;

— [IP614 YMeHHe BBIOMPATh MOIXOSIINN U3YyUCHHBIH METOM JIJIs PEIICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTH4eckue (akThl W MaTeMaTHUYeCKHEe MOJEIM B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHUE MPUBOIUTH MPUMEPbl MAaTEMATHUYECKHUX
OTKPBITUM POCCUNCKON Y MUPOBOM MAaTeMaTUYECKOU HAYKH.

— [IIPyl yMeHHE OICpHUPOBATH IIOHATHUSAMH: OIPCACICHHE, aKCHUOMa, TEOpeMa,
CJIEJICTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIUPOBKH; YMEHHE
bopMynpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE YTBEPKJEHUE, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMCPHI, HCITIOJIB30BATH METO/T MaTEMaTUYECKOU HHIYKIHH, IIPOBOJAHTDH
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JIOKa3aTEIbHbIE PACCYXKIEHUS MIPU PEIICHUH 33]1a4, OLIEHUBATh JIOTUYECKYIO MPABUIBHOCTh
pacCyXICHUN;

— IIPy2 yMeHHE ONepUpOBaTh MOHATUSIMHU: MHOXECTBO, IMOAMHOXKECTBO, OIEpaIuu
HaJ, MHOXXECTBAaMHU; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar s
OMMCAHUS PEATbHBIX IIPOIIECCOB U SBJICHUH, U TIPU PELICHUH 3a/1a4, B ToM uucie u3 [[Pyrux
y4eOHBIX MPEMETOB,;

— [1Py3 yMEHHE OIepUPOBaTh MOHATHSAMU: Tpad, CBI3HBINA rpad, AepPeBO, MUK, rpad
Ha TUIOCKOCTHM; YMEHHE 3a/aBaTb W OINHUCHIBaTh rpadpl pPa3IUYHBIMU CIOCOOAMH;
UCIOJIb30BaTh Tpadbl IpU pEelIeHUH 3a/1aY;

— [IPy4 yMeHHE CBOOOJHO ONEPUPOBATH IMOHATHUAMH: COUETAHUE, MEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIO TMepecTaHOBOK; OuWHOM HpbroTOHA; yMeHUE MPUMEHATH
KOMOWHATOpHBIE (haKThl U PACCYXKACHUS IS PEIICHIS 3a71a4;

— [1Py5 yMeHUE ONEPUPOBATH MOHATHIMU: HATYPAIbHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK
0 MOJYJIIO, PAallMOHAIBHOE YHUCJIO, UPPALMOHAIBHOE YKCI0, MHOXECTBA HATYypAJIbHBIX,
LENbIX, PAalMOHAIBHBIX, JECUCTBUTEIBHBIX YHCEN; YMEHHE MWCIO0JIb30BaTh NPU3HAKU
JENUMOCTH, HaWUMEHBIIUNA OOIIMIA JIeTUTENIb U HaUMEHbIIee o0lIee KpaTHOE, alrOpUTM
EBknmaa nmpu pelieHuu 3ajiad; 3HAKOMCTBO C Pa3IUYHBIMU MO3HIIMOHHBIMU CHUCTEMAMU
CUUCIICHUS;

— [IPy6 ymMmeHue CBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHD C IIEJIBIM ITOKA3aTeNIeM,
KOpPEHb HATypaJIbHOW CTENEeHH, CTENEHb C PALMOHAJIBHBIM I[10KA3aTEJeM, CTENEHb C
JNEeUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTesieM, JiorapudM 4ucia, CUHYC, KOCHUHYC U
TaHI€HC TIPOU3BOJILHOTO YHCIIA;

— IIPy7 yMEeHHE ONCpHUPOBATH MOHATHSAMHU: TOXKIACCTBO, TOXICCTBCHHOEC
npeoOpa3oBaHue, YypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHUHW W HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CUCTEM, PAllMOHAJIbHBIC, UPPALMOHAJIbHBIE,
MOKa3aTelIbHbIe, CTEeTNeHHbIC, JOorapupMUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI; YMEHHE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIBIO
pa3JIMYHBIX TPHUEMOB; pellaTh YpPaBHEHUsS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM;
MIPUMEHSTh YPaBHEHMUSI, HEPABEHCTBA, UX CUCTEMBI JIJISI PEIICHUS] MAaTEMAaTUUECKUX 3a/1a4 U
3a/1ay U3 pa3IUvHbIX 001acTe HAyKH U peaibHOU KU3HH,

— IIPy8 ymMeHHe CBOOOJHO OMEpUpPOBATh MOHATHSAMU: Tpaduk GyHKIHUU, oOpaTHAs
byHKIMS, KOMTIO3UKs GYyHKIUN, TMHEWHAs GYHKINS, KBaApaTUUHas QyHKIIHS, CTEICHHAs
GyHKIMST ¢ IEIbIM  TOKa3aTeslieM, TpUroHoMmeTrpuyeckue GyHKIUH, OOpaTHbIC
TPpUTOHOMETpHUYECKUE (DYHKIIMU, TIOKa3aTelabHas U Jiorapudmudeckas (QyHKIUU;, YMEHUE
CTpOUTH IrpaduKu (QYHKIHA, BHITOIHITH MpeoOpa3oBaHus TpaduKoB GyHKIIHIMA;

YMEHHE UCIIOIB30BaTh rpaduku yHKITUHN I U3YUYEHUsI TPOIIECCOB U 3aBUCUMOCTEMN
npu pemeHnn 3ana4 u3 [[Pyrux yuyeOHBIX MpeaMEeTOB U W3 PEaTbHON KU3HH, BBIPAXKATh
(dhopmyramMu 3aBUCUMOCTH MEK/y BEIIMUNHAMU;



yMeHHE CBOOOJHO ONEPUPOBATh MOHITUSAMH: YETHOCTh (DYHKIUHUH, MEPUOJIUIHOCTH
(GyHKIUHM, OTPaHUYEHHOCTh (DYHKLHH, MOHOTOHHOCTb (YHKIMH, SKCTpEMYM (YHKIUH,
HauOoublllee U HaUMEHbIlIEEe 3HAUYECHUS (YHKIUM Ha MPOMEXKYTKE; YMEHHUE IMPOBOJIUTH
UcclieloBaHuEe (QYHKIIUY;

YMEHHE HCIIOIb30BaTh CBOWCTBA M rpaduku (yHKIUN AN pelieHus: ypaBHEHUH,
HEPaBEHCTB U 3a]1a4 C NapaMeTPaMU; U300pakaTh HA KOOPAMHATHOM IIIOCKOCTA MHOYKECTBA
pEIICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

— [IPy9 yMeHHE CBOOOJHO OIEpUPOBATh NOHATUSAMHU: MOCIEAOBATEIBHOCTD,
apudmeTryeckas IMporpeccus, reoMeTpudeckas IMporpeccus, O0ECKOHEUHO YyObIBarolas
reOMETPUYECKasl IPOrpeccrs; YMEHUE 3a[aBaTh II0CJIEIOBATEIBHOCTH, B TOM YHUCIE C
MIOMOIIbIO PEKYPPEHTHBIX POPMYII;

— [IPy10 yMEeHHE ONEpPUPOBATh MOHATUAMU: HETIPEPHIBHOCTh (PYHKIIMH, ACUMIITOTHI
rpaguka (QyHKUMH, TEepBasi W BTOpas MNPOU3BOJAHAA (YHKUHUU, TEOMETPHUUYECKUN U
(u3MYEeCKUil CMBICI MPOU3BOAHOW, NMEPBOOOpa3HasA, ONPENEICHHBIM HWHTETpall; YMEHUE
HaxOJIUTh ACUMNTOTHI rpaduka (PYHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBbI,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3UIIMU (PYHKIIMM, HAXOJUTh YPaBHEHHE KacaTeIbHOU K
rpaduky QyHKIINH,

YMEHHE UCTOIb30BaTh IPOU3BOIHYIO JUISl UCCIIENOBaHUSI (QYHKIUH, A1 HAXO0KICHUS
HAWJIy4YIIETO PEUICHUS B NPHUKIAIHBIX, B TOM YHCJIE COLHAIBHO-DKOHOMUYECKUX U
(¢u3nUecKuX 3ajadax, JUIs ONPEAENICHHs] CKOPOCTH M YCKOPEHHS; HaXOAUTh IUIOUIA[d U
o0beMbl (Uryp C TOMONIBIO MHTErpana; MNPUBOAUTH MPUMEPHl MAaTEMaTUYECKOIO
MOJEJIUPOBAHUS C TOMOLIBIO TU(DPEepEeHIINATBHBIX YPaBHEHUN;

— [IPyl1l yMEHHE ONEPUPOBATH IOHATHUAMU: KOMIUIEKCHOE YMCJIO, COIPSKEHHBIC
KOMIUIEKCHBIE 4MCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOTO 4YHcla, ¢opma 3amucH
KOMILJIEKCHBIX 4Hcell (TeOMeTpUuYecKas, TPUrOHOMETpUUecKas 1 airedpanyeckas); yMeThb
NPOU3BOJAUTH apUPMETHUUECKUe JEHCTBUS C KOMIUIEKCHBIMM YHCIaMH; HPHUBOJIUTH
IIPUMEPBI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCEIT,

— [IPyl2 yMeHHe CBOOOJHO OINEpPUPOBATh MOHATHUSMU: cpelHee apu(pMETUYECKOE,
MeauaHa, HauOousblllee W HAaWMEHbIlIEe 3HAYEHUs, pa3Mmax, JUCIEpPCHUsi, CTaHJIAPTHOE
OTKJIOHEHUE JUIsl ONMCAHUs YMCIIOBBIX JAHHBIX; YMEHHE HCCIENOBAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCIIe C PUMEHEHHEM TpadUiyeCcKUX METOAOB M 3JIEKTPOHHBIX CPE/CTB;
rpauyecKu Uccaen0BaTh COBMECTHbIE HAOIIOACHUS C TOMOUIBIO JUAarpaMM pacCceuBaHUs
Y JINHEMHOU PErPECCHH;

— [1Py13 yMEHUE HAXOJUTh BEPOSITHOCTU COOBITHI C UCIOJIb30BAaHUEM IpadUueCKUX
METO/IOB; NPHUMEHSTh [UIsl pellieHus 3anad  (QopMyJsbl CHOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, (HOpMyJTy TOJTHOM BeposTHOCTU, Gopmyny bepHysmum, KOMOMHATOpPHBIE
¢bakThl U (HOPMYIIbI; OIICHUBATh BEPOSTHOCTU PEAIBbHBIX COOBITHI; YMEHHE ONEPUPOBAThH
MOHATHUAMU: CllydailiHasg BEJMYMHA, PACIPEIEICHUE BEPOSITHOCTEH, MAaTEMATHUYECKOE

OXKHUIaHUC, AUCIICPCHUA WM CTAHAAPTHOC OTKIOHCHHC CJ'Iy‘-IElfIHOfI BCINYHHEI, (bYHKHHH
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pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEbHOTO U HOPMAJIBHOTO
pacrpeneneHul; yMEHUE WCIOJb30BaTh CBOMCTBA W3YYEHHBIX paCHpENeIeHUN Ui
pelIeHus 3a/1a4; 3HAKOMCTBO C IMOHATUSIMU: 3aKOH OOJIBILINX YHUCET, METObI BBIOOPOUHBIX
UCCIIEIOBAaHUN; YMEHUE MPUBOJIUTH MPHUMEPHl MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

— [IPyl4 yMeHHe CBOOOJHO OINEpUPOBATh MOHATHUAMM: TOYKA, MpsMasi, MIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUMU YTOJI, ABYIPAHHBIM yTOJ, TPEXI'PAHHBIA yTOI,
[IEpECEKAIOIINECs, NapajyleibHble W CKPELIMBAIOIMECS MpsAMble, MapauIeIbHOCTh U
NEPIEHAUKYJIAPHOCTD IIPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY IIPSAMBIMU, YTOJ MEXKIY IPIMON
U IIOCKOCTBIO, YOI MEXIY INIOCKOCTSAMM; YMEHHE HUCIIOJIb30BaTh IIPU PELICHUH 3a1a4
U3y4eHHbIe (DaKThl U TEOPEMBI IUIAHUMETPHUM; YMEHHE OIIEHMBATh pa3Mepbl OOBEKTOB B
OKpYXXalleM MHpPE, YMEHUE ONEpUpPOBATH MOHATUSAMU: MHOIOTPAHHUK, CEYCHUE
MHOT'OTPAHHMKA, IPABWIbHBI MHOTOIPaHHHUK, IPU3Ma, MUPaMU/a, PUrypa v moBepXHOCTh
BpalleHusl, UWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHyca U
LWIMHAPA, [apajulebHble OCU WA OCHOBAHUIO, CEYECHUE 11apa, MJI0CKOCTh, Kacarolascs
chepbl, HWIMHIpA, KOHYCa; YMEHHE CTPOMTh CEUYEHHWE MHOTOIpaHHHKa, H300paxaTh
MHOTOTPaHHUKH, (PUTYPBI U IOBEPXHOCTHU BPAIICHUS, UX CEYEHHUSI, B TOM YHCIIE C TOMOILIBIO
AJIEKTPOHHBIX ~ CPEJACTB; YMEHHE MPUMEHSATh CBOWCTBA TE€OMETPUYECKUX (uryp,
CaMOCTOSATENbHO (POPMYIIUPOBATH ONPEAEICHHS U3y4aeMbIX (DUTYp, BBIIBUIAaTh THIIOTE3bI
O CBOWCTBaxX W MPHU3HAKaX M€OMETPUUYECKHUX (PpUryp, 0OOCHOBBIBATH WM ONPOBEPraTh UX;
YMEHUE MPOBOAUTH KiacCU(PUKAIMIO (QUTYp 1O pa3IUYHbIM NpPU3HAKaM, BBINOJHATH
HE0OXOAMMbIE JOTIOJTHUTENbHBIE TOCTPOEHUS;

— IIPyl5 yMeHHE CBOOOJHO OMEPUPOBATH MOHATHUSMU: IUIOMAAL (PUTYpPHI, 00BEM
burypsl, BelIMYMHA YIJIa, PAacCTOSIHME OT TOYKU [0 IUIOCKOCTH, PACCTOSHUE MEXITY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTAMH, IUIOUIanb c(ephl, MIomaab MOBEPXHOCTH
NUPAMU/JIBL, TPU3MBI, KOHYCA, IUJIUHAPA, 00beM Ky0a, MPSMOYTOJIbHOT0 Napajuiesenunena,
MUpaMubl, PU3MbL, [WJIKHIpA, KOHYCa, IIapa; YMEHHE HAaXOJIUTh OTHOIIEHHE 00BEMOB
MoA00HBIX (UTYp;

— [IPyl6 ymMeHuEe CBOOOJHO OINEPUPOBATH MOHATHSAMU: IBHXKEHHE, MapaiiebHbIN
NEPEeHOC, CUMMETpUs Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MNpeoOpazoBaHuE
mo00us1, mog00HbIe GUTYPHI; YMEHHE PAclo3HABATh PaBHbBIE U MOJ00HbBIE (DUTYPHI, B TOM
4yuciie B INPUPOLE, HUCKYCCTBE, apXUTEKTYpe; YMEHHE HCIIOIb30BATH I€OMETPUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKUE BEJIUYUHBI (AJIMHA, YTOJl, IMJIOMa b, 00BEM) MPH
pemienuu 3aga4 u3 [IPyrux yueOHbIX IPEeIMETOB U U3 pealbHON KU3HH;

— [IPyl7 ymeHue CBOOOJHO OINEPUPOBATH MOHATUSMU: NPSIMOYTOJbHAs CUCTEMA
KOOpJIMHAT, BEKTOpP, KOOPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NpOU3BEIEHNE BEKTOpa Ha YHCIO, pa3JIoKEHHE BEKTopa Imo 0a3ucy, CKalspHOE
[IPOU3BEICHUE, BEKTOPHOE IIPOU3BEACHUE, YTOJI MEXY BEKTOPaMH; YMEHHUE UCII0JI30BaTh

BEKTOPHBIA U KOOPJAUHATHBIA METOJI ISl PELIEHUS] TEOMETPUYECKUX 3a1a4 1 3aaa4d [[Pyrux
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y4eOHBIX TPEAMETOB; ONEPUPOBATH MOHATHSAMHU: MaTpula 2Xx2 W 3x3, ompeneiauTenb
MaTpULbl, TEOMETPUUECKUN CMBICIT ONPEIEIIUTENS;

— IIPyl8 yMEHHE MOJIEIMPOBATh pPEAJIbHBIE CHUTYyallMd Ha S3bIKE MaTEMATHUKU;
COCTaBJIATh BBIPAXKCHUS, YPAaBHEHMS, HEPABEHCTBA MU MX CUCTEMBI 110 YCJIOBHUIO 33JayH,
UCCIIEIOBaTh  IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BAaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh MOJYYEHHBIM pe3yJbTaT; CTPOUTh MAaTEMaTHYECKUE MOJEIN C
MTOMOILIBIO TEOMETPUYECKUX TOHATUI U BEJIMYUH, PELIATh CBA3aHHBIE C HUMU TPAKTUYECKHE
3a/layd; COCTABIISITH BEPOSTHOCTHYIO MOJEIb M HWHTEPIPETHPOBATH MOJIYYECHHBIN
pe3yJbTar; pelarh MPUKIAIHbIE 331a4d CPEICTBAMU MATEMATHYECKOrO aHalli3a, B TOM
YHCJIe COIMATbHO-3KOHOMUYECKOTO U (PU3UUECKOTO XapaKkTepa;

— [IPy19 yMeHue BBIOMPATh MOIXOSAIINI METOJT JUIsl pELISHUs 3a/1au; MOHUMaHUe
3HAYUMOCTH MaTEMAaTUKU B U3yUYE€HUH MIPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUI;
YMEHHUE PACO3HABATh MPOSIBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHUE ITPUBOIUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUMCKONM U MUPOBOW MATEMAaTUYECKOU HAYKHU.

Obuwue komnemenuuu

OK 01. Beibupath crnocoObl penieHust 3aaad NpoeCcCUOHATBHOW JesSTENbHOCTH
IIPUMEHUTENBHO K Pa3JINYHbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3a U UHTEPIPETALMH
uHpopmanuu, ©  UHPOPMALUMOHHBIE  TEXHOJOTMM  JJIS  BBIIOJHEHHS  3aJad
poheCCUOHAIBHOU JIeSITEIbHOCTH

OK 03. IlmaHupoBaTh W peaqu30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE H
JUYHOCTHOE pPAa3BUTHE, MNPEANPUHUMATENBCKYIO JEATEIbHOCTh B MNPO(hEeCCHOHATBHOM
cdepe, UCIOJIB30BaTh 3HAHUA MO MPABOBOM M (PMHAHCOBOM I'PaMOTHOCTH B PA3IUYHBIX
KU3HEHHBIX CUTYaLHAX

OK 04. DddexTuBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJIJISKTUBE U KOMaH/IE

OK 05. OcymectBisiTh yCTHYHO M NUCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJIapCTBEHHOM si3bike Poccuiickoi deaepaliuu ¢ ydeToM 0COOEHHOCTEH COIMaIbHOTO U
KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATE TpakIaHCKO-NATPUOTHYECKYIO MO3ULHI0, JAEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAJAUIIMOHHBIX POCCHUMCKHUX yXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C yY€TOM I'ApMOHHU3ALNHA MEXHAMOHAIBHBIX U MEXPEJINTHO3HBIX
OTHOLIEHUH, NPUMEHSTh CTAHAAPTHl AHTUKOPPYILIMOHHOTO TOBEACHUS

OK 07. CozneiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIECH CPENbl, PECypCcOCOEPeKEHHUIO,
MPUMEHATh 3HaHUS 00 M3MEHEHMM KJMMaTa, NPUHLMIBL OepeXIMBOrO MPOU3BOJICTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UPE3BbIUAMHBIX CUTYAIUAX

Ilpogheccuonanvnvie Komnemenyuu



[IK 2.2. Pacnpenensite paOOTHUKOB TO pPabOYMM MeCTaM M ONPEACNATh UM
IPOU3BOJCTBEHHbIE 3aJaHMsI

[IK 2.3. OnenuBath © o0ecleYMBaTh OSKOHOMUYECKYIO A(PPEKTUBHOCTH
POU3BOJICTBEHHOTO MPOIECCA KaK B LIEJIOM, TaK U HA OTJEJIbHBIX dTanax.

[1K 3.2. Pa3zpabaTbIiBaTh TEXHOJIOTMUYECKHUE MTPOLIECCH] HA PEMOHT OTJEIbHBIX J€TaIeH
U Y3JIOB JKEJIE3HOAOPOKHOIO ITOABMXKHOIO COCTaBa B COOTBETCTBUU C HOPMAaTHUBHOU
JTIOKYMEHTALIUEN.



2. ®oHA OUEHOUYHDbIX CPeACTB AN BXOAHOro KOHTPoNA

BXoAHOM KOHTPONb COCTOMT M3 3aZaHMN, YaCTUYHO B3ATbIX M3 OTKPbITOro 6aHka O3
n BMP no matematuke. Ha BbINONHEHWE 3a4aHWUI BXOAHOrO KOHTponsa paetca 1
akagemmyeckui yac (45 munnyT).

BXxo4HOWM KOHTPO/Ib COCTOMT U3 2-X YacTeln: 06A3aTeIbHOM U AONONHUTENBHOMN.

Ob6s3aTenbHan YaCTb COAEPHKMT 3aZ4aHMA MWHMMANbHOTO 06A3aTeNbHOro YPOBHS,
AONONHUTEeNbHAA YacTb — 6onee cNoXKHble 3a4aHuA.

Mpu BbINONHEHUM 3a[aHMA TpebyeTca NpPeacTaBUTb XOJ4, PeLlleHMA W yKasaTb
NONly4eHHbI oTBeT. [paBMAbHO BbINOAHEHHOE 3agaHue w3 06s3aTeNbHOM 4YacTu
oueHuBaeTca B oguMH 6ann; npaBuabHOE BbINONHEHWE 334aHUIA AOMNOJHUTENbHON YacTU
oueHuBaeTca 3 6annamum nnamn 1-2 6annamm 3a YaCTUYHOE peLLeHue.

Bannbl, Nnony4yeHHble 3a BCE BbIMNOJIHEHHbIE 334aHMA, CYMMUPYHOTCA.

UIkana nepesoda 6annoe 6 ommemku no namubannvHol cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 0711 nony4yeHUs ommemku
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omnuyHo) 13-15

Ob6pa3zoeamensHbie pe3yabmamel, nodaexcawjue nposepke (3nemeHmeol):

MP6 1, NP6 5, NP6 6, NP6 9, NP6 12, NP6 14.
MPy 1, NPy 5, NPy 7, NPy 8, NPy 18, NPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHus 8X00HO020 KOHMPOAA

O6a3arenbHasn Y4acTb
Mpu peweHuu 3adaHuli 1-4 3anuwume npasuabHeili omeem u3 4Yemoipex
npeosIoXeHHbIX.
1. (1 6ann) PackpoiiTe popmMyay COKPaLLEHHOro YMHOMKeHMUA a-b%:
A) a%-2ab+b?; B) (a-b)(a+b); B) a%+2ab-b?%; I) (a-b)(a-b)

2. (1 6ann) Nnowanb TPeyronbHUKA BbluMCAAETCA NO popmyne:

A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
=7

3. (1 6ann) Kakoe U3 cnefyioLLmX YMCEN 3aKAOUEHO MeXay uucnamu 17 » 8

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

10



4. (1 6ann) Oanbl rpadukm dyHKUMK. Kakaa popmyna cooTBeTcTByeT rpaduky 3):

1 N 2) | 3)

-

(o] 0| 1

-
<
=

1 9

V=IO y=a 8kl YT Y

A) ) X; T) y=x+5.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Nosny4eHHbIl omeem.
I 11

5. (2 6anna) Boluncamte 2 O

6. (2 6anna) Pewnte ypasHeHue x>-7x+10=0. Ecnn ypaBHeHMe umeeT 6osee 04HOro
KOPHA, B OTBET 3aNULLMTE MEHbLUMIN U3 KOPHEMN.

7. (2 6anna) Nnowaapb 3eMenb KPECTbAHCKOrO X03AMCTBa, OTBeAEeHHaA nNoj Nocaaky
KYCTAapHMKOB M LLBETHUKOB, COCTaBAAET 24 ra n pacnpeaeneHa mexkay HUMU B OTHOLLEHUM
5:3. CKO/IbKO reKTapoB 3aHUMAOT LBETHUKN?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpesKku
AH=2 n HD=32. OunaroHanb napannenorpamma BD paBHa 40. Hangute nnowaab
napannenorpamma.

[ ononHUTeNbHAA YacTb
Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, o6ocHoeaHue peweHUa U
nosay4yeHHolli omeem.
9. (3 6banna) Pbibon0OB Npon/bia Ha NOAKE OT NPUCTAHM HEKOTOPOE PacCTOAHUE BBEPX
No TEYEHUIO PEKU, 3aTem Bpocun AKOpPb, 2 Yaca IOBUA pbiBy 1 BepHYAcA obpaTHO Yepes 5
YyacoB OT Hayana nyTtewecTsuAa. Ha Kakoe paccToAaHMe OT MPUCTAHU OH OTNAbII, €Cu
CKOPOCTb TEYEHUA PEKM pPaBHa 2 KM/4, a COBCTBEHHAsA CKOPOCTb I0AKM 6 KM/u?

9TaNOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA
Orser 5 5 B A 2,7 2 9 816 8

11



3. ®OHA OLEHOYHDbIX CPEeACTB ANA TEKYL,Eero KOHTpoNA

TeKyWwMn KOHTPOIb NPOBOAATCA BO BPEMA ayAUTOPHbIX 3aHATUIA MO MaTemMaTuKe B
COOTBETCTBUM C y4ebHbIM NAaHOM M paboyer nporpammbl O «MaTemaTuKa» no BCeM
pasgenam nporpammbl. TEKYLWMN KOHTPOIb COCTOUT U3 ABYX YACTEN: TEOPETUYECKON M
npakTnyeckon. Mpu aTom obyyarowmeca Noay4aroT ABE OTMETKM.

TeopeTnyeckas 4acTb npoxoauT B Qopme YCTHbIX OTBeTOB: oby4atowmecs
BbITArMBAOT NATb KAapTOYEK C BOMPOCaMM, AAtOT MOHbIN OTBET (CO CMMCKOM BOMPOCOB
obyyatoLmecs 3HAKOMATCA B Ha4ane U3yyeHus pasgena).

LIkana nepesoda 6annoe 6 ommemku no namubannsbHol cucmeme

OmmemkKa Konuyecmeo sepHbix omeemoe Ha meopemuyecKue 80npocsl
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omnuuHo) 5

3a4aHuMA NPAKTUYECKOMN YacTU (KOHTPO/IbHbIe PabOoTbl) YaCTUYHO B3ATbl U3 OTKPbLITOrO
6aHKa EI n BIMP no matemaTtuke.

Ha BbinosHEeHWE KOHTPOIbHOM pPaboTbl N0 MaTeMaTUKe gaeTcsa 1 akaeMnyeckni yac
(45 mnHyT).

KoHTponbHaa paboTa coctouMT MX 2-X 4acTern. B nepBoi 4yactu npepgnaraetca
BbIMOAHUTb 4 3a4aHUA - BbIOpaTb NPaBUIbHbLIN OTBET U3 YeTblpex MpeasoXKeHHbIX. Bo
BTOPOM YacTu npeasaraeTca BbINO/IHUTL 6 3aA4aHNIM - 0GOPMUTL XOA, PeLLEHMA U 3anucaTb
NoJly4eHHbIN OTBET.

3a npaBuAbHOe BbINOAHEHWE Ab6Oro 3agaHMsa nepBor 4Yactu oby4yatowmiics
nonyyaet ogmH 6anna. MpaBuabHoOe BbINOAHEHWE 3a4aHWNIA BTOPOM YacTu oueHuBaeTca 2
6annamu nnm 1 6annom 3a YacTUYHOE peLleHune.

Bannbl, nonyyeHHble 3a BCe BbINO/IHEHHbIE 3a4aHNA, CYMMMUPYIOTCA.

Wkana nepesoda bannoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 0711 nony4yeHUs ommemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omnuyHo) 14-16

12



3.1 lNpamele u naockocmu 8 NpocmMpaHcmee

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmeol):
MrP6 1, NP6 9, NP6 11, NP6 12, NP6 14.

MPy 1, NPy 14, NPy 15, NPy 16, NPy 18, MPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK-...
TeopeTunyeckme BONpochl:

1. Chdopmynunpynte Teopemy Mudaropa.

2. MNepeuncanTe oCHOBHbIe GUTYPbl B MPOCTPAHCTBE.

3. Mepeuncnnte cnocobbl 3a4aHUA NIOCKOCTU.

4. MNpoponknte Teopemy: «Ecnn opgHa w3 ABYX NapannesibHbIX MNPAMbIX
nepneHAnKYIAPHA NIOCKOCTU, TO...».

5. Mpoponkunte Teopemy: «Ecnm aBe napannenbHble NJIOCKOCTU NepeceKkarTeA
TpeTbewn, TO...».

6. Cdopmynmnpynte onpeneneHne asyrpaHoro yraa.

7. Coopmynunpynte onpeaeneHune TpexrpaHoro yraa.

8. PackponTe NOHATME «yroa mexay NPambIMn».

9. MNepeuncanTe B3aMHOe pPacnoioXeHue AByX NPAMbIX B NPOCTPAHCTBE

10. KaKkue npsmbie Ha3bIBAOTCA Napasi/ie/IbHbIMM B MPOCTPAHCTBE?
11. Kakue npaAmble Ha3bIiBAKOTCA CKPELLNBAIOLWMMNCA B NPOCTPAHCTBE?

12. KaKue npsimble Ha3blBaOTCA NepPneHANKYAPHbIMU B NPOCTPaAHCTBE?

13. lMepeyncante B3aMMHOE pPaACNONOXKEHME MNPAMOA UM MJOCKOCTU B
NPOCTPaHCTBeE.
14. PacKpounTe NOHATUE KYroN MeXAay NPAMOMN N NNOCKOCTbIOY.

15. PacKpounTe noHATUE «MapannesbHOCTb MPAMON U NIOCKOCTUY.
16. PackpoiiTe noHATUE «NepneHANKYNAPHOCTb NPAMOMN N NAOCKOCTUY.

17. Tepeuncnnte B3aMMHOE PacnoioXKeHMe ABYX NNOCKOCTEN B MPOCTPAHCTBE.
18. PacKpounTe NOHATUE «Yro/ MeXKay NAOCKOCTAMMUY.

19. PacKpouTe NOHATUE «MapPasNeNIbHOCTb NJIOCKOCTEMY.

20. PackponTe NoHATME «NeprneHANKYIAPHOCTb NI0CKOCTEMN Y.

21. Kak HanlTu paccToAHME OT TOYKKU 40 NPAMON?

22. KaK HalTu paccTofiHMe mexay NpAMbIMn?

23.  Kak HalTW paccToaHMe MeXay NJAOCKOCTAMM?

24. [popgonxute onpeaeneHue: «lepneHanKynap —7o...».

25. Tpopgonxute onpegenenHune: «HakNOHHAA — 3TO...».

26. [MpopomkuTte onpeaenenune: «Mpoekumsa HaKNOHHOM — 3TO...».
27. Nepeuncnute cBONCTBA NapaniebHOro NPOEKTUPOBAHMA.
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28. [lpuseauTe npumepbl CUMMETPUIN HA NIOCKOCTM B NPUPOAE, UCKYCCTBE,
apXUTEeKType.
29. [lpuseauTe Nnpumepbl CUMMETPUIN B NMPOCTPAHCTBE B NPUPOAE, NCKYCCTBE,
apXUTEKType.
30.B yem OoT/IUME NOHATME KABUKEHMNE» OT NOHATUA KNOBOPOTH?

KoHTpoabHasa paborta Nol
O6sa3aTenbHasn YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPaAsuabHbLIl omeem u3 4Yemobipex

npeosIoHEeHHbIX.

1. (1 6ann) PacwmndpyiiTe KpaTKyto 3anuck: a€ L.

A) TOYKa a NpUHAANEXUT NNOCKOCTM ; B) TOYKa a NpuHAZNeXuUT npamoi [5; B)
nNpAMasn a NpPUHaANEXUT NA0CKOCTU [; ') npaMmasn a nepecekaeT NA0OCKOCTb 5.

2. (1 6ann) Npambie AB n CL] ckpewumBatoTcs. Kakoe pacnonoxeHne MMetoT NpsiMmble
AC 1 BA?

A) napannensHble; b) nepneHanKynapHbie; B) ckpewmBatotea; ') nepeceKkatorcs.

3. (1 6ann) NMnockoctn a u S nmetoT 1 061yt TOUKY. KaKOBO MX B3anMHoe
pacnoioXxeHue?
A) napannenbHbl; B) nepecekatoTcsa no npsamoit; B) cosnagatot; M) ckpelumatoTcs.

4. (1 6ann) Echn npamas, npoBeAeHHaA Ha NJIOCKOCTM Yepe3 OCHOBaHWE HAaKNOHHOMN,
nepneHaMKynapHa ee NpPoeKuumn, To oHa...

A) nepneHAMKyNapHa U CaMOW HaK/IOHHOM; B) napannenbHa n camoi HakKNOHHOM; B)
CKpeLLMBaEeTCa C HaK/IOHHOM; ) nepneHaMKynApHA OCHOBAHMIO HAaKNIOHHOMN.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHus U Nosny4eHHobIli omeem.

5. (2 6anna) Yepes KoHUbI oTpe3Ka AB 1 ero cepeanHy M npoBegeHbl napannenbHble
npAMble, NepeceKatowme HEKOTOPYHO NAOCKOCTb B TOYKax A1, Bi u Mi. Hangute gamny
oTpe3ka MM, echm oTpe3oK AB He nepeceKkaeT NN0CKOCTb U ecnm AA1=6,8cm, BB1=7,4cm.

6. (2 6anna) MNpambie AC, AB n Al nonapHo nepneHAnKynspHbl. Haliamte otpesok CA,
ecnn AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6anna) U3 TOYKM K NNOCKOCTM NPOBEAEHbI ABE HAKNOHHble. HallanTte gauvHbI
obwero nepneHAMKyNApa, ecnm MNPOeKUMM HAKNOHHbIX OTHOCATCA Kak 2:3 U OAUHbI
HaK/IOHHbIX paBHbl 23 cm 1 33 cMm.

8. (2 6anna) Haueptntb Ky6 ABCAA1B1C1 1. MocTpounTb Touky KEAB, Touky MEAC,
oTpe3oK PEEA1B1C;.

JlonoaHnTenbHaaA YacTb
Mpu ebinonHeHuu 3a0aHus 9 3anuwume x00, o060cHOBaHUe peuweHUs U
nosy4yeHHolIli omeem.
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9. (3 6anna) Pas3butb uUBETHUK Kpyrnon ¢opmbl (R=2 M) Ha vacTn pasnnyHOM
naowaamn. Paccuntatb KOIMYECTBO CaXKEHLEB LLBETOB A/151 Kaxaoro cektopa. Opopmutb

cxemy uBeTHUKa. Hanpumep:

3TaNOHbI OTBETOB:

Homep 5 6
3aAaHuA
OtBer 7,1 15

15



3.2 KoopOuHameol u 6ekKmopbi

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

NP6 1, NP6 9, NP6 11, NP6 12, NP6 13.

MPy 1, NPy 14, NPy 15, NPy 16, NPy 17, NPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK ...

TeopeTnyeckue BONpocChli:
N3 yero cocTonT NPAMOYrosibHasA CMCTEMA KOOPAMHAT B MPOCTPAHCTBE?
Ecnm TOUKa NeXUT B N1I0CKOCTU XY, KaKaa KOOPAMHATA Y Hee HyeBan?
Mpusegute NnpMmep KOOPAUHAT TOYKU A, KOTOPAA IEXKUT HA OCU Z.
PackponTe NOHATME «BEKTOPY.
Kak HanTn KoopamHaTbl BEKTOpa?
Mepeuncnnte n packpomTe NpaBuia CI0XKEHNA BEKTOPOB.
Kakne BEKTOPbI HA3bIBAOTCA KONJIMHEAPHBIMMU?
Kakune BEKTOPbI HA3bIBAOTCA NePNeHANKYIAPHbIMKU?
Yemy paBHO CKanapHoe Npon3BeaeHme BEKTOPOB?
Kak HalnTK BEKTOpPHOE NpounsseseHne BEKTOPOB?
Yemy paBeH yron mexay BeKtopamm?
MNpuBeauTe Nnpumep maTpumupbl 2x2.
MNpuBeauTte Nnpumep matpumupbl 3x3.

oo NOUAEWNRE

N
wN e o

KoHTponbHaa pabora Ne3

O6asatenbHasa 4YacTb
Mpu peweHuu 3adanuii 1-4 3anuwume npasunabHblli 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). Kakmne u3 Hux
JIeXKaT Ha KoopanHaTHOM npamoin Oy?

A)A;B)B;B)C; I 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
e AUHNYHbIMK?

A) a; B) c; B) B; TN p.

3. (1 6ann) Kakue ns sektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnuHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; ') KON/IMHEAPHbIX BEKTOPOB HEeT.

4. (1 6ann) Oaxbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoin Kakoro otpeska
aBnaeTcs Touka M(0,3,4)?

A) AB; B) BC; B) AC; T) CB.

16



Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) AaHbl BekTOopbl a(-6,0,8) , B(-3,2,-6). HallauTe ckanapHoe npousseneHme
BEKTOpPOB.

6. (2 6anna) Npwu KakMX 3HaYeHUAX 1 BEKTOpbI 4 (4,1,2), B(1,2,11) nepneHanKynapHbi?)

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

8. (2 6anna) dokaxuTte, 4to YeTblipéxyronbHMK ABC/l aBnsetca pombom, ecnu:

A(6,7,8), B(8,2,6), C(4,3,2), 0(2,8,4).

JdononHutenbHasa 4Yactb
Mpu ebinoaHeHuu 3ad0aHua 9 3anuwume xo00, o0b6ocHoeaHUe peweHusa U
nosay4yeHHolIli omeem.
9. (3 6anna) MakeT Knymbbl npeacTaBAeH Ha KOOPAMHATHOM NNOCKOCTU. Hanmaute
naowaab Knymbbl (YeTblpexyronbHUKa), BEPLUMHbI KOTOPOro MMeT KoopauHaTbl (8;0),
(10;8), (2;10), (0;2).

v
10}---

[ a 0 =

3TazI0OHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3agaHuA
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHoebl mpu2oHomempuu. TpuzoHomempu4ecKue (pyHKyuu

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
MnrP6 1, NP6 3, MP6 5, NP6 14.

MNPy 1, MPy 6, MNPy 7, MNPy 8, MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

MK ...
TeopeTnyeckue BonNpochbi:
1. Yemy paBeH yron B 04uMH pagnaH?
2. B KaKnx yeTBepTAX TPMFOHOMETPUYECKOrOo Kpyra GyHKUMA y=sinx NpUHMMaeT
NONOXMUTENbHbIE 3HAYEHUA?
3. B KaKMX YyeTBepPTAX TPUTOHOMETPUYECKOTO Kpyra GyHKLUMA y= COSX NPUHMMAET

oTpuLaTeNbHble 3Ha4YeHUn?

4. MpogonxuTe onpegenerHmne: «CUHYC OCTPOro yrna — 370...».

5 Mpogonxkute onpeneneHne: «KOCUHYC OCTPOro yrna — 370...».

6 Mpoaonkute onpeaeneHne: «TaHreHc OCTPOro yrnia — 3To...».

7. Chopmynunpyinte oCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.

8 Yemy paBHO npousseaeHune tgx*ctgx?

9 Yemy paBeH sin(2x)? ChopmynunpyiTte NpaBmao BbIYUC/IEHUA.

10. Yemy paBeH cos(2x)? CdopmyanpyinTe npaBuIO BbIYNCAEHUS.

11. [Mepeuncnante TPUroHOMeTpUYECKUE GYHKLNM, YKAXKUTE NX NEPUOAbI.

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

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

14. Onpepgenute 061acTb 3Ha4YeHUA PyHKUNM y=3c0s(5x)?

15. Nepeuyncante cnocobbl peleHna TPUroHOMETPUYECKUX YPaBHEHUN.

16. PackpoiiTe anroputm peweHua OAHOPOAHbIX  TPUTOHOMETPUYECKUX
YpaBHEHM NepBoro NopaakKa.

17. PackpoiiTe anroputm peweHuAa OAHOPOAHbIX  TPUTOHOMETPUYECKUX
YpaBHEHM BTOPOro nopsagkKa.

KoHTponbHasa pabora No4
O6sa3atenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLIi omeem U3 Yembipex

npeosioXeHHbIX.

1. (1 6ann) B AABC sinc=%. Kakas 13 cTopoH aBnseTcsa rmnoTeHyson AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6ann) Yrnom Kakon yeTBepTu aBnaaetca yron a=400°?

A) I; B) 1I; B) Il; T) IV.
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3. (1 6ann) Kakue u3 GpyHKUMIA ABNAIOTCA YETHLIMU?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakme us umcen ABNAOTCA KOPHEM YPABHEHUA COS X = E?

T T T 2T
A)X==; B)X==; B)X=—; ) Xx=—.
6 3 2 3

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHobIli omeem.

. TT A
5. (2 6anna) Bblumcaure: sin S tcos—.

6. (2 6anna) HanguTte 3HaYEeHUE BblpaXKEHUA 4arccos§ - d4arcsin(— \/Z—E)

7. (2 6anna) Jokaxkute Toxaecrso: 2sin(m/2+a) + cos(m — a)= cosa.

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

JononHnTenbHaa YacTb

Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, 060CHOBaHUe peweHuUsa U

nony4veHHsIli omeem.
9. (3 6banna) Pewunte cncremy ypaBHeHUN:
X+ty=m
{sin X+ siny = 2.
JTaNIoHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3afaHuA
OTser B A B b 1 21 ~+2m, | G+2m; S+
neE Z 2mm),
ne Z
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3.4 pou3eooHasa (hyHKYuUu, ee npumeHeHue

Ob6paszosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmoi):
NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, NPy 7, NPy 8, NPy 9, NPy 10, NPy 11, NPy 18, MNPy 19.
OK 01, OK02, OK 03, OK 04, OK 05, OK 06, OK 07.

LW N WNRE

N e ol o
NooubkwnNnEoO

18.

TeopeTnyeckue BONpochbi:
MNpoponxkute onpeneneHue: «locnenoBaTesibHOCTb — 3TO...».
MpueeauTe npumep apuPMeTMYeCcKon Nporpeccumt.
MpuBeanTe NpUMep reoMeTpPUYECKON NPOrpeccum.
Mpueeante npumep 6eCKoOHEYHO ybbIBatOLLEN FEOMETPUYECKOM NPOrpPeccun.
MNpoponxkunte onpeneneHune: «lponssogHasa — 3T0...».
PacKkpoliTe reomeTpuUYecKmMin CMbICA MPOU3BOAHOWN.
Mpoponxkute onpeaeneHune: «KacatenbHas — 370...».
PackpoiTte pn3nYecKnui CMbiC1 NPOU3BOAHOMN.
MepeuncnmTe NpaBuNa Bbl4MUCEHNA NPOU3BOLHDIX.
Yemy paBHa Npom3BoaHaA CTENEeHHOM PyHKLMKN?
Yemy paBHa NpoM3BOAHaA Npou3BeseHnA?
Yemy paBHa NpomM3BOAHaA YacTHOro?
Yemy paBHa Npoun3BOAHAA CNOXKHOM GYHKUNMN?
Coopmynnpynte npnsHaK Bo3pacTaHUA GyHKLUMN.
Chopmynunpynte nprsHaK ybbiBaHUA GYHKLUMN.
Coopmynnpynte NnpnsHaK TOYKM MAKCMMYyMa PYHKLNN.
ChopmynnpymnTte Npn3HaK TO4KU MUHUMYMA QYHKLNW.
CoctaBbTe anropuTmM peleHMa 3aga4 Ha HaxoXAaeHua Haubonblero w

HanMeHbLEro 3Ha4eHuA CIDYHKLI,MM Ha OTpe3Ke?

19.

CocTaBbTe anropuTM MCCNenoBaHMA W MOCTPOEHUA rpaduKa GyHKUMM C

NMOMOLLLbIO MPON3BOAHON.

20.

KaKk HanTn BePTUKANbHYO aCMMNTOTY rpadmKa GyHKUNU?

KoHTponbHaa pabora Ne5
O6asatenbHasa 4YacTb

Mpu peweHuu 3adarHuii 1-4 3anuwume npaeunbHeili omeem u3 4Yemobipex

npeosIoHCeHHbIX.

1.

(1 6ann) Yemy pasHa npounssoaHas GYHKLMM y=cos>X?

A)y'=—sin’x; B) y'=-2sin’x; B)y’'=-2cos xsinx; ) y'=2cos x.
2. (1 6ann) Mo Kakoit U3 Gopmyn BblYMCNAETCA NPOU3BOAHAN NPOMU3BEAEHNA?

u'v—uv’

A) (utv) =u+v'; B) (uv)'=u'vsuv’; B) (B = ; 1)(f(g(x)) = (g(x))*g ().

’
v2

3. (1 6ann) Pewunte ypasHeHue f'(x)=0, ecnun f(x)=3x? — 6x +4. BbibepuTe oTBET.
A)1;B6)-1;B)4;T)-4.
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4. (1 6ann) Ha pucyHke wu3obparkeH rpaduKk npomsBoAHoOM GyHKUMK f(x),
onpegeneHHon Ha uHTepsasne (—10; 8). HanguTe KONNYECTBO TOYEK MAKCUMYyMa GYHKLUM
f(x) Ha oTpeske [—9;6].

A y=r)

-y

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

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) MaTepuanbHaa ToO4YKa [ABMXKETCA MPAMOJAMHENHO MO 3aKOHY

_ 4 3 4.2 _
xX(r) = —1" 461" — 41" +51 =5 (roe x — paccTtoAaHMe OT TOYKM oTcyeTa B meTpax, t—

BpemMa B CEKYHAaX, U3SMEPEHHOE C Hayana ABUXKeHuA). Haliaute ee ckopocTtb (B m/c) B
MOMeHT Bpemermn ! =3 C.
6. (2 6anna) Ha pucyHKe nsobpakén rpaduk GyHKUMKM y = f(x) 1 KacaTenbHas K Hemy

B TOYKe C abcunccom xo. Hagmte 3HavyeHne npomsBogHoi GyHKUMM f(x) B TOUKe Xo.
YA

(x—=2)(x+3) >0
(x—8)
8. (2 6anna) Uccneposatb PpyHKUMIO f(X)=x> — 3x 1 nocTpouTb eé rpaduk.

7. (2 6anna) Pewnte HepaBeHCTBO:

JdononaHutenbHasa 4actb

Mpu evinoaHeHuu 3ad0aHua 9 3anuwume x00, o6ocHoeaHue peweHUa U
nosy4yeHHolIli omeem.

9. (3 6anna) dPupme «Caposofy» BbIAENAIOT Y4acTOK 3eman naowagbo 100 m2.
MpeanaratoT YeTbipe y4acTKa pasHbix pa3mepos: 25x4; 20x5; 12,5x8; 10x10. Kakomn y4yacTok
0A06puT anpekTop dmnpmbl «CagoBoa», yuMTbiBaa, YTo Heobxoaumo byaeT NocTaBUTb
3abop no nepumeTpy?

3TaNOHbI OTBETOB:
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Homep 6 7 9

3aaHuA

OTBer 1,25 | (-3;2), 10x10
(8; +=)
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3.5 MHOo202paHHUKU U mena epaujeHus

ObpazosamernbHbie pe3yabmamel, nodaexcauwjue nposepke (3nemeHmoi):
NP6 1, NP6 6, NP6 9, NP6 10, NP6 11, NP6 12, NP6 14.

MNPy 1, NPy 12, NPy 13, MPy 14, MNPy 15, NPy 16, MPy 18, NPy 19.

OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue BONpochbi:
Mpoponkute onpeneneHne: « MHOrorpaHHUK — 3T0...».
Mpoponknte onpegenenune: «Mpmsma — 370...».
Mpogonkute onpeaeneHue: «MpamoyrosibHbl napannenenunes — 37o...».
Mpogonxkute onpeaeneHne: «Kyb —ato...».
Mpoponkute onpegeneHne: «Mupammnga — 370...».
Coopmynunpyinte CBOMCTBO O NPOTMBOJIEKALLMX FPAHAX Napannenenunesa.
CoopmynunpyinTe CBOMCTBO O AMAroHaNAX Napannenenvnesa.
8. Cdopmynnpynte CBOMCTBO O AMAroOHaIM U JIMHEMHbIX pa3smepax

No vk wnNRE

NPAMOYro/sibHOro Napannenenuneaa.

9. Kakasa npuama HasbiBaeTcA npamon?

10. Kakas npu3ama Ha3blBaeTcA NpPaBU/ibHON?

11. PacKpoiTe NoHATUE «NpPaBUAbHAA NUPaMMUaa».

12. Yto Takoe anodema npaBuAbHON NMPaMUabI?

13. B 4yem OT/MYME NOJIHOMN MNOBEPXHOCTM MPU3Mbl OT MOJIHOM MOBEPXHOCTU
nupamumgbl?

14. Chopmynupyinte Teopemy O BbluMCAeHUM OGOKOBOWM MOBEPXHOCTU MPSAMOM
npu3Mbl.

15. ChopmynupyiTe Teopemy o BbluMcaeHMN BOKOBOM NOBEPXHOCTU NPABUIbHOM
nMpamuabl.

16. Hasosute npegmeTbl U3 Bawwen NpodpeccCMoHaNbHON AeATENbHOCTHU, KOTOPbIE
nmeroT GopMbl MHOTOFPaHHMKOB.

17. Kakue  MHOrFOrpaHHMKM  Ha3bIBAKOTCA  NpaBuAbHbIMM?  [lepeuncante
NpaBu/ibHble MHOFOrPaHHUKMN.

18. Tlpopgonxute onpegeneHue: «LlmnnHap — ato...».

19. [pogomkute onpeneneHune: «kKOHyc — 3To...».

20. Mpoponmkute onpeaeneHne: «YCeYeHHbIM KOHYC — 3TO...».

21. [popgonxute onpeaeneHue: «lllap —3to...».

22. YTO0 ABNAETCA BbICOTOM YCEYEHHOIO KOHYCa?

23. Y70 ABNAETCA OCEeBbIM CeYeHMeM UMAMHAPA, KOHYCA, YCeYEeHHOro KOHYCa,
wapa?

24. MNepeuncante eanHULbI UI3SMepeHna naowagm, obvema.

25. Yemy paBHO OTHOLWEHME M/OWAAEN NOBEPXHOCTENM NOAOOHbIX ¢uryp B

npocTpaHcTBe?
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26. Yemy paBHO OTHOLEHMEe 06beMOB NOA06HbIX pUryp B NpocTpaHcTee?
27. HasoswuTe npeagmeTbl U3 Ballen NpodpeccnoHabHOM AeATebHOCTU, KOTopble
nMmetoT GopMbI TeN BPaLLEHUS.

KoHTponbHaa pabora Ne6
O6asatenbHasa 4YacTb
Mpu peweHuu 3adaruii 1-4 3anuwume npasunbHblii omeem U3 4Yemobipex

npeosIoHEeHHbIX.

1. (1 6ann) B Kakux eauHUWLAX W3MepAeTca M/olWaab NOBEPXHOCTU
MHOrorpaHHuKa?

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

2. (1 6ann) Nnowaab 6OKOBOM NOBEPXHOCTU NPU3MbI BbluMcaaeTcA no dopmyne:

A) S = Seox + 2 Soch.; B) Seox =Poci*H; B) S = Book + S Soc; ) SBOK =2Pocu*H.

3. (1 6ann) YTo ABNAETCA OCEBbIM CEYEHMEM YCEYEHHOIO KOHyca’?

A) paBHOGegpeHHbI TpeyronbHUK; bB) paBHObeapeHHas Tpaneuus; B)
NPAMOYronbHUK; I') npamoyronbHas Tpaneuus.
4. (1 6ann) Kakas ¢purypa nonyyaetcsa npm BpaLLEHUM NPAMOYTObHOIO TPeyrosibHUKa

BOKPYr OAHOI0 13 CBOMX KaTeToB?
A) KoHyc; B) yceueHHbI KoHyc; B) nupamnaa; M) ycedyeHHas nupamunaa.
Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHus U nosay4yeHHsIli omeem.

5. (2 6anna) Pebpo ocHOBaHMA NPaBUAbHOM TPEYronbHOM NMpamuabl 3 m, anodpema
6m. HainauTe nnowaab 60KOBOM NOBEPXHOCTM NMPAMUADI.

6. (2 6anna) AnaroHanb Kyba paBHa V/588. Hanpgute ero ob6vem.

7. (2 6anna) NMNpAmoyroabHUK co CTOPOHaMM 8CcM M 3cM BpaLLL@eTcs BOKpYr 60bLiei
CTOpPOHbI. Hangnte obbem, nnowagm 60OKOBOM M NONHOW MOBEPXHOCTEM MOSYYEHHOTO
Tena.

8. (2 6anna) BbluMCAUTL NOBEPXHOCTb KPOHbI KYCTapHUKA, nmetowero ¢opmy Lwapa
paguyca 0,5 m. B oTBeT 3anuwnTe Yncno, aefieHHoe Ha 7.

JdononaHutenbHasa 4actb

Mpu evinonHeHuu 3a0aHua 9 3anuwume x00, o60ocHoeaHue peweHUAa U
nosay4yeHHolli omeem.

9. (3 6anna) CospmaTb Mmoaenb KAymbbl, umerowen dbopmy KOMOUHUPOBAHHOIO
reoMeTpuUyeckoro Tesla, BbINOJHUTL Heobxogumble pacdeTbl (naowaab, ob6bem,
KOJIMYECTBO M BUAbI CAXKEHLEB).

Mpeanonaraemblie MOAENN KNYMO:

L
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9TaNOHbI OTBETOB:

Homep 5 6 7

3aaHuA

Otser 27 2744 72 T,
48 T;
64 1
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3.6 lMepsoobpa3sHasa hyHKYuu, ee npuMmeHeHue

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):

NP6 1, NP6 4, NP6 6, NP6 14.
MNPy 1, NPy 6, NPy 7, NPy 8, NPy 9, NPy 10, NPy 11, NPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckue BONpochbli:
Mpogonkute onpeaeneHne: «PyHkumna F(x) HasbiBaeTca ...».
PacKkponTe reoMeTpmuyYecKkmMin CMbICI ONpeaeneHHoro MHTerpana.
Mpogonxkute onpeaeneHne: «<KpuBoanHeHaa Tpaneuns — 3To...».
Chopmynunpynte popmyny HbtoToHa-/lenbHULa.
B yem 3akntoyaetca obwmim BuA Bcex nepsoobpasHbix?
MepeuncnnTe NpaBUNA BblMUCIEHUA UHTETPANOB.

ouswN R

KoHTponbHasa pabora No7
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem U3 Yembipex

npeosIoHeHHbIX.
1. (1 6ann) Ona kakoit n3 GyHKUMI GyHKUMA F(x)=x3-3x>+1 aBnaeTca nepBoobpasHoOin?
A) f(x)=3(x>-2); B) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.
2. (1 6ann) ana pyHKuma f(x)= 3x>+1. Yemy pasHa F(1)
A)2;6)4;B) 6; 1) 1=.
3. (1 6ann) O6wmi 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.
. 2
4. (1 6ann) Boluncnute onpeaeneHHbIN MHTErpan fl xdx.
A)-1;B) 1; B) -1,5; T) 1,5.

Mpu evbinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHUsA U Nosay4YeHHblli omeem.
5. (2 6anna) Asnaetca am F(x)=x3-3x+1 nepsoobpasHoi ana pyHkumm f(x)=3(x3-1)?
6. (2 6anna) 3apainte nepsoobpasHyto F(x) ana pyHKumm f(x)=3x3-2Xx, €cam M3BeCTHbI
KoopAanHaTbl Toukn M (1, 4) rpaduka F(x).
7. (2 6anna) Ha pucyHke usobpaxkeH rpadpuk ¢yHKumm y=f(x), onpegenéHHol Ha
nHtepsane (—3; 11). Hanante HaumeHblee 3HaYeHMne GyHKUMK f(x)Ha oTpeske [2; 9,5].
i

A ¥ = flz)
N
3 . 'HR =
) / ‘-,l 11
NN LY
/] N/
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8. (2 6banna) Ha pucyHKe nsobparkeH rpaduk Hekotopon dyHKkumm y=f(x). NMonb3yacb
PUCYHKOM, Bbl4MCAUTE OnpeaeneHHbIn MHTerpanflsf(x)dx.

YA

4 y=f(x)

|
|
|
|
|
|
|
|
|
3

JdononHutenbHasa Yactb
Mpu ebinonHeHuu 3adaHua 9 3anuwume xo00, obocHoseaHue peweHua U
nosy4eHHoIli omeem.
9. (3 6anna) Bbluncantb naowasb KNymbbl, nepumeTp KOTOPOI OrpaHMUYNBAIOT IMHUM
y=0, y=X, y=-2x+6. Pewntb aByma cnocobammn. Caenatb YepTexK.
3TaNnoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afaHunA
OTser r A b r aa x>-x*+4 -3 12 3
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3.7 CmeneHu u kopHU. CmeneHHasa hyHKYuA

Ob6pazosamernbHbie pe3yabmameol, nodaexcaujue nposepkKe (3nemeHmeol):
NP6 1, NP6 2, NP6 3, NP6 5, NP6 6, NP6 14.

MNPy 1, NPy 5, MNPy 6, NPy 7, NPy 8, NPy 18, MNPy 19.

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

TeopeTnyeckme BOnNpochl:

1 Chopmynupynte onpegeneHme cteneHHoOn GyHKLMN.

2. Mepeyncnnte CBOMCTBA CTENEHHOM GYHKLUMK C LLENbIM MOKa3aTeIeM.

3. Mepeuncnnute CBOWCTBA CTEMEHM C [AENCTBUTENIbHbIM  MOKAa3aTesneMm.
MpuBeanTe npumepsbl.

4. MepeuncnmTe CBOMCTBA KOPHA HATypanbHOM cTeneHun. Mpuseaute npumepbl

5. Ha uyto Heobxoanmo o06paTUTb BHMMaHME MPU pPeLleHUn UPPALMOHANBHOIO
YPaBHEHWNA YETHOM CTeneHn?

6. Yemy paBeH KOpPeHb YETHOM CTEMNEHM U3 OTPULATENbHOTO Yncna? NMpuseante
npumep.

7. Yemy paBeH KOpeHb HEYEeTHOM CTeneHM U3 OTPULATENbHOrO 4Yucna?
Mpuseante npumep.

8. Ha 4To cTOUT 06paTUTb BHMMAHWE NPU PELUEHUN NPPALMOHANBHbBIX, APOBHO-

PaLMOHaNbHbIX YPAaBHEHUN U HEPABEHCTB?

KoHTponbHana pabora No 8
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosioXeHHbIX.

1. (1 6ann) MeKay KakKUMKU ABYMS HAaTyPasbHbIMM YMCAAMM HAXOAUTCA Yncio /19?
A)19mn20;B6)213;B)18mn19;T) 3 un4.

2. (1 6ann) OnpepenuTe KOpeHb ypaBHeHMA x3=125

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

3. (1 6ann) Pacnonoxute B NnopsaKe BO3pacTaHUA yncna: 2; i/?, V17

A) 2; 3/5; V17;8) 2; Y17; 3/5; B) 3/5; 2, V17, 1) V17, 2; 5.

4. (1 6ann) YMHO»Kana ymcna ¢ oAnMHaKoOBbIM OCHOBAHUEM, UX CTEMEHM...?

A) ymHoKaem; b) gennm; B) cknagbiaem; ') oTHUMaem.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.
558, 29
a b) - a b)

1048

5. (2 6anna) Haiaute 3HaYeHMe BblipaxKeHMn npuv a=7.
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(VIZ+B)’

6. (2 6anna) HatauTe 3HaYEeHME BblpaXKeHuUs
7. (2 6anna) PacctoaHue oT HabaoaaTens, HaxogdAueroca Ha HebonbLoM BbicoTe h
KMIOMETPOB Hag 3eMNEN, A0 Habngaemon UM JIMHUU TOPU3OHTA BbIYMCASIETCA MO

dopmyne

[ =V2Rh

JdononHutrenbHaa 4YacTb

10++96

, rae R=6400 km — paanyc 3emnun. C Kakoi BbICOTbl TOPU3OHT BUAEH
Ha paccToAHMN 48 KunomeTtpos? OTBET Bbipa3nTe B KWIOMETpPaAX.

8. (2 6anna) PewwnTe ypaBHeHne Vv —32—x=2.

lpu ebInonHeHUU 3a00aHua 9 3anuwume x00, obocHoeaHue peweHua u

nosy4yeHHolIli omeem.

9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHeHUN: {

3TaNI0OHblI OTBETOB:

y = VX
y =X

Homep 5 7 8 9
3apaHua
OtBer 49 0,18 -36 (1;1)
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3.8 lNokazamenvHaa hyHKYuUA

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmeoil):

NP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, NPy 5, NPy 6, NPy 7, NPy 8, NPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5,0K6.

TeopeTuyecKkue Bonpochbl:

1. ChopmynnpynTe onpeaenieHme NokasaTebHON GYHKUUM.

2. MNepeuyncanTe CBOMCTBA NOKa3aTeNbHOM QYHKLUNN.

3. Mepeuncnumte cnocobbl pelweHnA NoKa3aTeIbHbIX YPaBHEHUN.

4. Coopmynupyinte nNpaBMAO  pelleHMA  NPOCTEMWMX  MOoKas3aTesibHbIX
HepaBEeHCTB.

5. B uem 3aKkntouaeTca rpapumyeckmin cnocob pelleHna ypaBHEHUN.

6. MpuBeante npumep PyHKLMOHANbHOM 3aBUCUMOCTM NOKA3aTeNbHOM GYHKLUN U3
pPeanbHOM XKU3HMW.

KoHTponbHaa pabora Ne9

O6sa3atenbHasn Yactb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem U3 Yembipex

npeosIoHeHHbIX.

1. (1 6ann) Mpu Kakom 3HayeHMU a PyHKUMA y=a* ObiBaeT Ha Bcel obnactm
onpeaeneHma’?

A)a=3; B)a=8,25; B) a=; I) a=v/3.

2. (1 6ann) Ha pucyHKe n3obpaxkéH rpadpuk ¢yHKkumm Buaa f(x)=a*. Haiigmute 3HayeHme

f2).
VA

::,-'.

flx)=a"

.

A) 25.; B) 5; B) 32; I') HeT BepHOro oTBeTa.
3. (1 6ann) PyHKUMA 3agaHa GopPMYNOiA: f(x)=(§)x. Yemy pasHo f(-2)?
A)—; B)-4;B) 4;T) V2.

1 x—13
— =3.
4. (1 6ann) KopeHb ypaBHEHUSA (9) ?
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A) 12,5; b) 13; B) 14, T) 15.

Mpu evinonHeHuu 3adaruli 5-8 3anuwiume xo0 peweHUA U Nosay4YeHHolli omeem.
5. (2 6anna) HanauTte KopeHb ypaBHeHMa 3¥2-5*3*=12
6. (2 6anna) CKOMbKO LeNbIX peleHnin MMeeT HepaBeHcTBo1<71<49?
_ 25—8x—x2
7. (2 6anna) HangnTte TOUKY Makcumyma GyHKUMK Y :
8. (2 6banna) B xoae pacnafa paAuMoaKTUBHOro M30TOMNa ero macca yMmeHbLllaeTca no

m(t) =my-271T,
3adKOHY ‘' rae mo — HavyanbHaA macca usortona, t — Bpemsa, npoweawee

OT Ha4YaNbHOrO MOMeHTa, T — nepuoa noaypacnaga. B HavyanbHbIA MOMEHT BPEMEHMU
macca m3otona 184 mr. lMNepuog ero nonypacnaga coctasnser 7 mumH. Hangute, yepes
CKOJIbKO MMHYT Macca nsotona byaet pasHa 23 mr.

JdononHutenbHasa 4acTb
Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, 0b6o0cHOBaHUe peweHuUsa U
nosy4eHHolIli omeem.

y—2x=0

9. (3 6anna) PewunTte rpadpuyeckm cuctemy ypaBHeHUN: {y _ox =

9TaNoOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OtBer B A B A 1 2 -4 21 (2; 4)
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3.9 /loecapughmel. Jlocapugpmuveckan pyHKyus

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):

MP6 1, NP6 2, NP6 3, NP6 4, NP6 5, NP6 6, NP6 14.
MPy 1, NPy 5, NPy 6, NPy 7, MPy 8, MPy 18, MNPy 19.
OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

TeopeTnyeckme BONpochl:

1. Coopmynupyinte onpeaeneHune norapuPpmmnyeckomn pyHKLNK.

2. MepeuncnmTe CBOMCTBA 1OrapnPMmMUecKomn GyHKLUM.

3. Mpogonute onpeaeneHue: «Jlorapupm — 37o0...».

4. Yemy paBeH norapuém npomsseaseHns?

5. Yemy paBeH norapudm 4actHoro?

6. Mpueegute npumepbl NorapudmMmMyeckon cnupanu B Npupoae UM B
OKpY!KatoLem mupe.

7. Ha 4to cTtouMT 06paTuUTb BHMMaHME MNPU peleHUn NorapuPMmUYecKnx u
YPaBHEHWUN N HEPABEHCTB?

6. Mepeuncnunte cnocobbl peweHnA norapuPmMmnyecknx ypasHeHUN.

7. Coopmynunpynte npasuno pelweHUA NpPoCTEUWMX norapndmmnyeckux
HepaBEeHCTB.

8. B uem 3aKkntouaeTca rpapumueckmin cnocob pelleHna ypaBHEHUN.

6. MpuBegunTe npumep PyHKLUMOHA/IbHOM 3aBUCUMOCTU IorapuPmmnyeckon pyHKUMm
N3 peanbHOM KU3HW.

KoHTponbHasa pabora N210
O6a3arenbHasn Y4acTb
Mpu peweHuu 3a0aHuli 1-4 3anuwume npasuabHLI omeem u3 Yemobipex

npeosIoXeHHbIX.

1. (1 6ann) Kakas u3 dpyHKUMIN BO3pacTaeT Ha Bcelt obnactm onpeaeneHua?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; ') f(x)=log1 x.

2
2. (1 6ann) Ykaxunte obnactb onpegeneHna oyHkumn f(x) = lg ZXX::

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

3. (1 6ann) Pacnonoxutb B nopaaKe Bo3pactaHua: logg s 4;1ogq 5 0,4, logg 5 i.

1 1
A)logg s 4;1ogg5 0,4;108¢ 5 " B) logg 5 4;108 5 " logg s 0,4;
1 1
B) loggs " logos 0,4;l0oggs4; I)loggs0,4;logg s " logg s 4.

4. (1 6ann) Haligmte KOpeHb ypaBHeHUA log,(5—x) =2.
A)11; B) -11; B) -3; T) 3.
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Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHusa U Noay4eHHbIli omeem.
5. (2 6anna) OnpepenuTte 3Ha4YeHMe BbipaxeHua logg 2 + logg 3 + 210824
6. (2 6anna) YKaxkuTe HaMmeHblUee Lesoe peleHne HepaBeHCTBa:

log;(6x — 4) > 2.

7. (2 6anna) Hangnte ToUKy MakcMmyma GyHKLUK Y= 8111()6 + 7) —8x+3.

8. (2 6banna) Ana oborpeBa NnomelLeHUA, TeEMNepaTypa B KOTOPOM NoanepHKMBaeTCs
Ha ypoBHe T;=15° yepe3 paguaTop OTOMEHMA MNPOMNYCKAKT ropadyo Boay. Pacxos
npoxoadllen yepes Tpyby pagmatopa Boapl m = 0,6 Kr/c. Mpoxoaa no Tpybe paccroaHume
X, BOAa OX/laXAaeTcs OT HayanbHOM TemnepaTtypbl Tz=91° oo Temnepatypbl T, NPUYEM

T,—T, Br- B
L c=4200—= y=28—
I'—T: rpe Kr-°C — tennoémkocTb BoAbl, M-2C —

KoappuumeHT Tennoobmena, a & = 0,8 — noctoanHan. HallauTe, Ao Kakoi Temnepatypbi
(B rpagycax Llenbcus) oxnagutcs Boga, ecnv AnnHa Tpybbl pagmatopa pasHa 144 m.

X = Occmlog
y =2

JdononHutenbHasa 4acTb
Mpu ebinoaHeHuu 3adaHua 9 3anuwume x00, 0b6ocHOBaHUe peweHuUsa U
nosy4YyeHHsIli omeem.

2x = logz 135 —logz 5
9. (3 6anna) PewwnTte rpadpunueckn cuctemy ypaBHeHMﬁ:{y +ex=logs 083

2y —3x=6 '
9TaNOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apgaHua
OtBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2pagoe

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue nposgepke (31emMenmot):

I1P6 1, I1P6 2.

[1Py 1, ITPy 2, [1Py 3.
OK 1,0K 4, OK 6, OK 7.
[K....

Teopernyeckne BONPOCHI:
Chopmynupyiite onpeaeneHrne MHOKECTBa.
[Tponomxkure onpenenenue: «OObEIUHEHNE MHOXKECTB — 3TO. .. )».
[Tponomxure onpenenenue: «llepeceueHne MHOKECTB — 3TO. .. ».
[Iponomxure onpenenenue: «Pa3HOCTs MHOXKECTB — 3TO. .. )».
N300pazute o0beIMHEHUE JBYX MHOXKECTB Ha Kpyrax Jiinepa.
N300pa3urte nepeceyeHre TpeX MHOKECTB Ha Kpyrax Duepa.
Cdopmynupyiite onpeaenenue rpada. Uto Ha3biBaeTCs BEPIIMHOM, peOpoM
rpada?
8. Kaxk HaliTu cTerneHb BepIIuHBI rpada?
9. HazoBuTe OTAMYUTENbHBIE YEPTHI IOJHOTO U HEMOJIHOTO IrpadoB.
10.Ha3oBuTE OTIIMYUTENBHBIE YEPTHI CBSI3HOTO U HECBA3HOIO IpadoB.

NoabkowdE

KonTpoabHas padora (Nel3)
Oo0s13aTeIbHAs YaCTh

Ilpu pewenuu 3a0anun 1-4 3anuwiume npaguIbHBIL OMmMEeM U3 UYemblpex
nPeo10IHCEHHDIX.

1. (1 6anmn) Kakast onepanus u3oopakeHa Ha Kpyrax ditnepa?

Q.

A)E=4UB;B)E=A4nB;B)E=4\58T)E=A-B.

2. (1 6ann) Kakoii rpad npencraBieH?

A) nonnsiif; b) HenonHei; B) JIEPEBO; I') HyneBoM.

3. (1 6amn) [Tarepo pabounx BCTPETHIIMCH MTPHU BHICAIKE IIBETOB B KITyMOBI. CKOJIBKO
BCEro ObUIO CAEJIAaHO PYKOIMOXKATHIMA

A)10;B) 11; B)5; ") 6.

4. (1 6amn) Onpenenure CTeNeHb BepIIMHBI B:
A

A)8;b)11;B)3;I)5.
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus U NOYYEHHbLIL ONEem.

5. (2 6amna) 1. Jlanbl 1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumure 1 u300pasute rpaduueck HOBOe MHOXKECTBO E: a) E= AuB ; 0)E=ANnEB.

6. (2 6anmna) Komunel [1Py3bs 3aHUMAaIOTCS KaKUM-HUOY b BUIOM criopTa. 14 U3 HUX
yBiekarTcs ¢pyrdonom, a 10 — GackerbooM. M TOIBKO JBOE YBICKAIOTCS U TEM U
[TPyrum Bugom cnopta. Cxkomnbko [1Py3eit y Tonu?»

7. (2 6amna) Ha pucyHke — cxema JIopor, CBA3BIBAIOIIUX ropojckue nmapku A, b, B,
I', [, E. ITo xaxxnoit 1opore MOKHO JBUTAThCA TOJBKO B OJTHOM HAIPABJICHUH, YKa3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET Pa3IuyHbIX ny}Eeﬁ u3 napka A B napk E?

<\<\
AN

8. (2 6anmna) MoxHO JI1 HaApUCOBaTh M300paKEHHBIM Ha PUCYHKE Tpad He OTphIBas
KapaHjaail oT OyMarv v mpoBO/Jis Kaxa0€ pedopo poBHO OJUH pa3?

JonoIHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peUleHUA U
NOYYeHHbLIL Omeem.

9. (3 6ayna) IlepByro MM BTOPYIO KOHTPOJIBHBIE pa0OTHI M0 MAaTEMAaTHUKE YCIEITHO
Hanucanu 33 CTy/AeHTa, MEePBYI0 WU TPeThio — 31 CTYIACHT, BTOPYIO MIU TPEThIO — 32
ctyneHTta. He meHee AByX KOHTpOJIbHBIX paOOT BbIMOJHUIU 20 cTyaeHTOB. CKOJBKO
CTYZECHTOB YCIICIIHO PEIINUIIN TOJIBKO OJHY KOHTPOJIbHYIO paboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHUA
OT1Ber B b 10 I - 22 8 HET 18
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3.11 3nemeHmMbl KOMBUHAMOPUKU, CMAMUCMUKU U meopuu eepoamHocmeli

Ob6pa3zosamenbHbie pe3yabmamel, nodsaexcaujue nposepkKe (3nemeHmol):
NP6 7, NP6 8, NP6 14.

MNPy 1, NPy 2, MNPy 3, NPy 4, NPy 12, MNPy 13, MNPy 14, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5.

MK 1.2,

1.
npumep.

ABNEHUAX.
12.

ABNEHUNAX.

13.
14.
15.

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

MK 1.3.

TeopeTnyeckme BONpochl:
Mpogonkute onpegeneHue: «CnyvyamHoe cobbiTme — 370..». lpuBegute

MpuBeguTe NpuMep 4OCTOBEPHOro cobbITUA.

MpuBeguTe NpMMep HEBO3MOXKHOIO CObbITUA.

Mpoaonute onpeaeneHne: «BepoaTHOCTb Cy4aitHOro cobbITMA — 3TO...».
Chopmynunpynte NpaBmIO HAXOXKAEHNA CNOXKEHMA BEPOATHOCTEMN.
CdopmynmnpyinTte NpaBuIo yMHOXKEHUA BEPOATHOCTEN.

Kak HaliTK cpeagHee apndmeTMyecKkoe YMCoBOro paaa?

Kak HanTu meaunaHy 4McnoBoro paga’?

Kak BbluMcaaeTca pasmax YncaoBoro paaa’?

[NA 4yero Hy»KHbl gnarpammsl, rpadukm? MNepeyncante BuAblI AMarpamm.
MpuBeanTe npumepbl NPOABAEHMA 3aKOHa OONbLWIKMX YMCcen B MPUPOAHbIX

MpneeanTe Nnpumepbl NPOABAEHUA 3aKOHA 6onblINX Yncen B 06LLI,eCTBeHHbIX

YTO M3y4yaeT CTaTUCTUKA?
Mpogonxute onpeaeneHune: «CoyetaHme — 370...».
MNpogonxkute onpegeneHune: «PasmelLeHme — 370...».

Mpoponkute onpeaeneHune: «llepecTtaHOBKU — 3TO...».
MpuBeanTe NPUMEP MHOMKECTBA U3 PEAIbHOM }KU3HWN.
NpuseguTe npumep onepaumm nepecevyeHmna MHOXKECTB.
MpuBeguTe npumep onepaummn ob6beANHEHUA MHOXKECTB.
Mpusegute npumep onepaumm pasHOCTU MHOMKECTB.
PackponTte NoHATUA «rpad», «4epeBo», KLUKAN.,

KoHTponbHaa pabora Nel1l
O6sa3aTtenbHana YacTb

Mpu peweHuu 3a0aruili 1-4 3anuwume npaAsunabHbIli omeem U3 4Yemoipex
npeosIoHEeHHbIX.

1.

(1 6ann) KombuHaTopuka — 3TO pasgen MaTtemaTMKM, OTBeYaloluih Ha

BOMPOCbI CKO/IbKUMHU CI'IOCO6aMI/1, MOXHO Bbl6paTb 1IEMEHTDI ...
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A) 3agaHHOro KOHEYHOro MHoKecTBa; b) 6eckoHeyHoro mHorkectsa; B) nwoboro
MHOXecCTBa; ) MppauMOoHanbHbIX YMcen.

2. (1 6ann) CoegnHeHua 13 n anemeHToB, oTamyarowmeca MPyr ot MPyra Tonbko
NoOpPAAKOM PACNO/IOKEHMA B HUX 91€MEHTOB, Ha3bIBAKOTCA:

A) nepectaHoBKamu; b) couetaHnamu; B) pasamelteHnamu; ') KombuHaumnamu.

3. (1 6ann) Yncno Bcex BO3IMOKHbIX pasMeLLeHnit BblumcaseTca no dopmyne:
n!

A) A =n(n—m); B) A'=n(n—1)..(n—m+1); B) At =——;T) A} =

(n-m)!’
n(n+m)

4. (1 6ann) N'pynnuposKa — 3To0...

A) ynopagovyeHne enMHUL, COBOKYMHOCTM MO Npu3HakKy; b) pasbueHne eamHuL,
COBOKYMHOCTM Ha rpynnbl N0 Npu3HaKy; B) o606uieHne eauHUYHbIX dakToB; ) 0606LWeHMe
e4MHUYHbIX NPU3HAKOB.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) B cpegHem mn3 2000 cagoBbiXx HAaCOCOB, MOCTYMUBLUMX B MPOAAXKY, 6
noATtekalT. HallauTe BepOATHOCTb TOFO, YTO OANH CAYyYalHO BbIOPAHHbIMA AN KOHTPOANA
Hacoc He noaTeKaeT?

6. (2 6anna) CpaBHUTb BCXOMKECTb CEMSAH NtOObIX Tpex BUAOB O4HONETHMX LBETOB 33
nocnegHue 3 roga. CoctaBUTb gMarpammy no HanugeHHbIM AaHHbIM. CaenaTtb BbiBOAbI.

7. (2 6anna) LisetoBOoAy NpeasioXUIN YKPACUTb KNymby LuBeTamm, MICNoNb3yA 3 BUAA.
CKO/IbKO pas/INYHbIX BApMAHTOB eCTb Yy LiBETOBOAA, €CN ecTb Bblbop 13 5 BMAOB pa3HoM
paccagbi?

8. (2 6anna) CKonbKMMKM cnocobamm MOXKHO NocaguTb 4 KycTapHUKa B OAWNH psaa?

JdononaHutenbHasa 4actb

Mpu esbinoaHeHuu 3a0aHus 9 3anuwume x00, obocHosaHue peweHUA U
nosy4yeHHolIli omeem.

9. (3 6anna) Ytobbl NOCTYNUTb B MHCTUTYT Ha chneunanbHocTb «MacTep cagoBo-
MapKOBOro M NaHAwWadTHOro CTpoUTeNbCTBa», abUTypMeHT AoKeH HabpaTb Ha EM3 He
MeHee 70 6annoB MO KaxXAomy M3 TPEX NpeamMeToB— MaTeMaTUKa, PYCCKUIMA A3bIK U
WMHOCTPaHHbIN A3bIK. YTOObI NOCTYNUTb Ha CNeLManbHOCTb «KKoMmmepumna», HY*KHO HabpaTb
He meHee 70 6anN0B NO KaXXAoMy U3 TPEX NpeaAMeTOB — MaTeMaTUKa, PYCCKUN A3bIK U
obuecTBO3HaHMe.

BepoATHOCTb TOro, YTo abUTypmueHT 3. NoNy4nT He meHee 70 6annoB No maTemaTuKe,
pasHa 0,6, no pycckomy A3blky — 0,8, no MHoOCTpaHHOMY A3blky — 0,7 M no
obuwiectBo3HaHuio — 0,5.

Hangute BepOATHOCTb TOFO, YTO 3. CMOXET MOCTYNUTb XOTA Obl HA OAHY W3 ABYX
YNOMSAHYTbIX CNeLUnanbHOCTEN.

9TaNOHbI OTBETOB:
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Homep 5 7 8 9
3aaHuA
OtBer 0,997 10 24 0,408
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3.12 YpasHeHUA u HepaseHcmaa

Ob6pazoeamernsHbie pe3yabmameol, nodaexcawjue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

MNPy 1, NPy 5, NPy 6, NPy 7, NPy 8, NPy 11, NPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyeckue BONpochbli:

Y10 Ha3bIBaeTCA ypaBHEHNEM?
Y10 3HAUYUT pewnTb ypaBHeHNE?
YTO TaKoe KOpeHb ypaBHEHUA?
Y10 Ha3bIBaeTCA HEPABEHCTBOM?
YTO 3HAUYUT pPewnTb HEPABEHCTBO?
B yem 3aKkntoyaeTcs «MeToa UHTEPBANoB»?
Y10 Ha3bIBaeTCA pelleHne CUCTEMbI YPaBHEHNI?
YTO 3HAUUT pewnTb CUCTEMY YPABHEHUIA?
Mpw peleHnn Kaknux ypaBHEHUI M HEPABEHCTB, cieayeT 06paTUTb BHUMaHUe
Ha 061acTb 4ONYCTUMbIX 3HAYEHUIA?

10. Nepeuyncante cnocobbl peleHna ypaBHEHWIA.

11. Nepeuyncante cnocobbl peleHna CUcCTeM ypaBHEHWUIA.

Lo NOULREWNE

KoHTponbHaa pabora Ne 12
O6a3atenbHasa 4YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasuabHLIli omeem U3 Yembipex

npeosioXeHHbIX:

1. (1 6ann) Kakoe 13 yncen aBnaeTcs KopHem ypaBHeHUA loga(x+1) =1
A)-1;B)2;B)1;I)O0.
2. (1 6ann) Kakne n3 ypaBHeHU nmetoT 601ee ogHOro 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 BMA ypaBHeHUs v —32-—x=2.
A) nnHeliHoe; b) KBagpaTHoe; B) nppaumoHanbHoe; ) paunmoHanbHoe.
4. (1 6ann) OnpeaennTe HaMMeHbLLEe Liesioe pelleHne HepaBeHcTBa 5%H2<1?

A)-3;B)0;B) 3;T) -4.

Mpu evinoaHeHuu 3adaHuii 5-8 3anuwume xo00 peweHus u nNosay4YeHHoili omeem.

5. (2 6anna) HaiauTe KopeHb ypasHeHus | x-3 | =2
x—y=28,

6. (2 6anna) PelunTe cucTeMy ypaBHEH Wi {2x_3y =16,
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2x% — 5x
x—3

< X.
7. (2 6anna) PewnTte HepaBeHCTBO

8. (2 6anna) PewmnTe ypaBHeHue (2x — 3)V3x2 — 5x — 2=0

JdononHutenbHaa Yactb
Mpu evinonHeHuu 3ad0aHua 9 3anuwume xo00, ob6ocHoeaHue peweHUa U
nosay4YeHHolIli omeem.

. T
2sin’x — \/§COS (5 —x) =0.

3n
—;371'1 .
3TOro ypaBHeHuA, NpuHagaexawme 0Tpe3Kyl 2

9. (3 6anna) PewunTe ypaBHeHMe . YKaXKu1Te KOpHMU

3TazI0OHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3apaHuA

Orser B |AB| B | A [1;5] 102 |(—o; 0JU[2; 3 -1; zn.%",%" 37,
6
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3.13 Mamemamuuyeckuii npakmukym (npumep 0aa YIc 23.00.00)
ObpazosamenbHbie pe3yabmamel, nodaexcaujue nposepke (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

NPy 1, NPy 5, NPy 6, MPy 7, Py 8, NPy 11, MNPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.
MK...

TeopeTnyeckue BoNpochbl:
Y10 Ha3bIlBaeTCA MaTpPULLEN?
Y10 Ha3bIBaeTCA onpegenmTenem BTOporo, TPETbEro NopALKoB?
Y10 npeacrasnaet cobom yncno i?
Kakoe 4ncno HasblBatOT KOMMNAEKCHbIM?
Kak HaliTM moAy/ib KOMNAEKCHOTo Yncna?
Kak HaliTK aprymeHT KOMNAEKCHOro Yncna?
Kakne cyuwecTtBytoT ¢opmMbl KOMNAEKCHbIX Yncen?
Mo KakMM npaBuAaM OCYLLECTBAAKOTCA AEUCTBMA Hag, KOMMJIEKCHbIMU YNCAAaMK B
TPpUroHomeTpu4yeckon ¢opme: NnponsseneHne, BO3BeAEHNE B CTEMNEHD, AeNeHNE?
9. Mo KakMm npaBWAaM OCYLLECTBAAIOTCA AEUCTBMA HaA, KOMMIEKCHbIMU YUCAaMU B
nokasartesibHoW ¢opme: NpomnsBeaeHMe, BO3BeAEeHNE B CTENEHDb, AeNneHne?
10. Yvo Ha3biBaeTcA rpadom?
11. [datb onpeaenenue rpada.
12. Kakue getanu npu nsobparkeHmn rpada He BaXKHbI?
13. Y10 Ha3bIBaeTCA MApPLIPYTOM, LENbIO, LUKAOM?
14. Yrto Ha3biBaeTcA n-paKToprasiom?
15. Kakue cobbITA Ha3bIBAOTCA HECOBMECTHbIMW, MPOTUBOMONOXKHbIMN,
HEe3aBUCUMbIMM, 3aBUCUMbIMN?
16. Y10 Ha3bIBaeTCA YC/IOBHOM BEPOATHOCTbIO?
17. Cdopmynumpynte TeOpeMbl CNOXKEHMA U YMHOXKEHMA BEPOATHOCTEN.
18. Kakas BenmMymHa Ha3biBaeTca CAy4anHOn?
19. Kakas cnyyarHaa BeNMYMHA Ha3bIiBAETCA AUCKPETHOM?
20. Onuuwwute cxemy bepHynnu. Kakne anemeHTapHble cOObITUA NOBTOPAOTCA B 3TUX
onbITax?
21. 3anuwwute popmyny beprHynnm.
22. YTo0 Ha3blBaeTCA 3aKOHOM pacnpeaeneHua cly4anHOM BEANUYUHDI?
23. KaKoM 3aKOH pacnpegeneHuns HasblBaeTca BUHOMMUANbHBIM?

O NOULhWNE

KoHTponbHaa paborta Ne 13
Ob6asatenbHasa 4YacTb

4 -2 5
1. Beiuucnure onpeaenuTeb A=|0 2 3 U €ro MUHOp M., .
-1 3 0
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W
. o . | X —5x, =10,
2. HalimuTe perienre CUCTEMBI INHEWHBIX YPaBHEHUN :
2%, +4x, =12
W
3. Ha KxoOopIMHATHOM INIOCKOCTH JIaH TPEYTOJbHUK BEPIIUHBI, KOTOPOTO PACTIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaitTu moiaab JaHHOTO TPEYTOJbHUKA.

*
&

€y
X3 @ oxy
a

X
4. OnpeienuTe Yucio pebep, HHIUACHTHBIX BEPIIMHE X3! -

5. IIpou3BOAUTCS UCIBITAHUE JACTaIM Ha HAACKHOCTh. BeposITHOCTh OTKaza AeTaid 3a
Bpems ucnbiTanus paBHa 0,3. CocTaBuTh OMHOMHUAIBHBIN 3aKOH pacipe/eeHus CirydyaiHon
BEJIMUMHBI X — YHCJIO OTKAa3aBIIMX JETAJe U3 TpeX, MOABEPTHYBIIUXCS UCIBITAHUIO.
HaiiTu qncioBble XapakTepucTike 1ot Bemmanasr: M (X) | D(X) o (X))

WIH

Nmerotcst 20 cBeToopoB Ha CKIane, S U3 KOTOPBIX YeThipex3HauHble. Haymauy Oepyt 3
ceerodopa. CocTaBUTh 3aKOH paclpelesieHus CiydailHOM BeauuuHbl X - YHUCcia
YeThIPEX3HAYHBIX ~ CBETO(POPOB, OKazaBIIMXCS B  BblOOpke. Halitu  uucnoBbie

XapaKTepHCTHKH 3Toi Bemmumap:: M (X) | D(X) "o(X)

6. HaiiguTte KOMIUIEKCHOE W TMOJIHOE€ COINPOTUBICHUE LIEMH, €CIU JaHbl KOMIIJIEKC
HanpspkeHust U =16,5+40j u Toka | =50+3j . 3amuimure ypaBHEHHE TOKa.

I

.

JlaHBl KOMILJICKC HaIPSHKCHUS . =30-¢el” . ~15.¢ 2 i
p U-= M KOMILIeKC Toka | = . Haiigure xomruiekc

CONIPOTHUBJICHUA.
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4. ®oHA OLEHOYHDbIX CpeacTB AnA pybexkHoro KoHTpona (no utoram 3.1 - 3.4)

Ob6paszoeamenbHble pe3yabmamel, nodsaexaujue nposepKe (3nemeHmeol):
NP6 1, NP6 3, NP6 4, NP6 5, NP6 6, MP6 9, NP6 11, MP6 12, NP6 14.

MNPy 1, MNPy 6, MNPy 7, MPy 8, MPy 9, NPy 10, NPy 11, MNPy 14, NPy 15, MNPy 16, NPy 17,
MNPy 18, MNPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

O6a3arenbHasn 4acTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npPaAsuabHLIL omeem u3 4Yemoipex

npeosIoHEeHHbIX.
1. (1 6ann) Oanbl Toukm A(2,0,5), B(-2,6,3). Kakme KoopanHaTbl MMeeT cepeamHa
oTpe3ka AB —Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); ) M(O, 3,- 4).
2. (1 6ann) Npsmbie AB n CAl napannenbHble. Kakoe pacnosoxeHne UMetoT Npamble
AC 1 BA?
A) napannenbHble; B) nepneHanKkynapHblie; B) ckpewmsatotcs; ') nepeceKkatoTres.

Tx V3

COS— = —.

6 2 B oTtBete 3anuwwuTte

3. (1 6ann) Hangute KOpeHb YypPaBHEHWUA:
HanbobLWKMN OTPULATENbHbBINA KOPEHD.

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

4. (1 6ann) Ha pucyHke n3obpaxkeH rpadpumk nponssoaHon GyHKumm y=f(x). Mpu Kakom
3HaYeHMM X GYHKUMA NPUHMMAET CBOE Hanbonbluee 3HaYeHUe Ha oTpeske [-4; -2] ?

-1I

yv=f"(x)

=Y

/ of 1

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

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwume xo00 peweHusa U Noay4eHHbIli omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKANbHO CTOALUMX CTONOOB, yAANEHHbIX Ha
paccTtoaHue 4 M, coegMHEHbI NepeknagnHoi. Beicota ogHoro ctonba 10 m, a MPyroro 7 m.
Hangute annHy nepeknaaunHoi.

6. (2 6anna) AaHbl yeTbipe Toukm: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) oKaxuTe, 4TO
otpe3kn AB n C[l nepneHANKYNAPHbI.
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7. (2 6anna) surasack co ckopocTbio U = 3 m/c, TpaKToOp TalmT caHu ¢ cunoit F=40 kH,
HanpaB/EHHOM NoA OCTPbIM YINIOM & K TOPU30HTY. MOLWHOCTb, pa3BMBaeMas TPAKTOPOM,
Bbluncaaetca no popmyne IV = FUCOS Q. Hainaute, npu Kakom yrne (B rpagycax) sTa

KH-™M
MoLLHOCTb byaeT paBHa 60 KBT (KBT— 310 € ).

8. (2 banna) MaTepmanbHaa TOUYKa ABMMKETCA MPAMOSIMHEMHO NO 3aKoHy X(t)=t?-
13t+23 (rge x — paccTtoAaHMEe OT TOYKM OTcyeTa B MeTpax, t— Bpems B CEKyHAaX,
N3MepeHHOE C Ha4yana ABUXKEeHMUA). B KaKoi MOMEHT BpemMeHM (B CEKYHAaX) ee CKOPOCTb
6blna paBHa 3 m/c?

JononHurenbHaa 4YacTtb

Mpu evinonHeHuu 3a0aHua 9 3anuwume xo00, ob6ocHoeaHue peweHUa U
nosay4yeHHolli omeem.

9. (3 6banna) Pa3buTtb UBETHUK NPSAMOYroibHON popMbl (OTHOLIEHME CTOPOH 2:3) Ha
4aCTM  pasnMyHOM  naowaan.  YKaxKute  pasHbiM  LBETOM  napanienbHble,
nepneHAMKYNAPHbIe, CKpeliuBatoWmeca OTpe3KU. PaccuMTaTb KOJIMYECTBO CaKeHLEeB
LUBETOB AN1A Kaxaoro cektopa. OdopmuTb cxemy LUBETHMKA (MOXHO WMCNONb30BaTb
KomnbtoTep). Hanpumep,

3TaNI0HbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3apaHuA
OTBeT A r I b 5 - 60 8 -
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5. ®oHA OLUEHOUYHDbIX CPEeACTB ANA NPOMEXKYTOUYHOM aTTecTauum (3Kk3ameH)

Ha BbInONHEHME NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl N0 MaTemaTuke gaetca 3
acTpoHoOMMYeCcKnx Yaca (180 MUHyT).

JK3ameHauMoHHaA paboTa COCTOUT UX 2-X YacTen: 06A3aTeNbHOM U AONOJHUTENIBHON.

Ob6s3aTenbHan YaCTb COAEPXHMT 3a4aHMA MWHMMANAbHOIO 06A3aTeNbHOro YPOBHS,
AONONHUTEeNbHAA YacTb — 6onee cNoXKHble 3a4aHuA.

MpM BbINONIHEHMW 3adaHMN 006A3aTeNbHOM 4YacTn TpebyeTca npeacTaBUTbL XOA
peLlleHNA 1 YKa3aTb NOYyYeHHbIN OTBET. 3a NPaBUIbHOE BbINONHEHWE N0BOro 3aa4aHuA U3
ob6s3aTenbHOM YacTm obyyatowmmnca nonydyaete oanH 6ann. NMpu BbINOSIHEHUM 3a4aHNA U3
AONONHUTENbHON YacTn HeobxoauMmo nNoapobHO onmcaTb XOA4 pelleHuA U aTb OTBeT.
MpaBuAbHOE BbINONHEHME 3a4aHUI AONOJAHUTENBHOM YacTu oueHmBaeTcs 3 bannamm nnm
1-2 6annamu 3a YaCTUYHOE peLleHMe.

Bannbl, nony4yeHHble 3a BCe BbINOJIHEHHbIE 33a4aHNA, CYMMMUPYHOTCA.

LWkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 017 Noay4yeHUA ommemku
«3» (yoos.) 6-9

10-14

«4» (xopowo) (He meHee 00HO20 3a0aHUA
u3 donosHUMenbHol Yyacmuy)

6onee 14
«5» (omnauyHo) (He meHee d8yx 3a0aHuli
u3 donoaHumMensHol Yacmu)

Ob6pazosamernbHbie pe3yabmamel, nodsaexcauwjue nposepke (3nemeHmoi):
nrP61, NP6 2,MP63,MP6 4, NP6 5, NP6 6, NP6 7, MP6 8, NP6 9, NP6 10, MP6 11, NP6

12, NP6 13, NP6 14.

MPy 1, NPy 2, NPy 3, NPy 4, NPy 5, NPy 6, NPy 7, MPy 8, NPy 9, NPy 10, NPy 11, NPy
12, NPy 13, NPy 14, MNPy 15, NPy 16, MPy 17, NPy 18, NPy 19.

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

MK...
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Mpumepeobl 3K3ameHayUOHHbIX 3a0aHuli 8 buneme Nno mamemamuke

HA3BAHUE - ¢puauan Hpusl'YIIC

Paccmotpeno npeameTHon . YTBEPXJAIO:
(1MKII0BOI) KOMHCCHEH JK3aMeHaUHOHHBIH Guer No _ 3aM. nupexropa no YP

Hporoxom Ne Mucuumianna: MaTeMaTuka
113 2 20_ T. (DI/IO
I'pymnma: “« o 20 T
IIpencenarens ITIK CeMeCTp -2
dUO

1. Hanst Touku A(3,1,6), B(-1,5,2). Haliqute koopauHaTel cepeauHbl orpe3ka AB — touku M? (1 6armr)

2. laubl Touku A(3,1,6), B(-1,5,2). Haiiaute koopauHatel ¥ [yinHY BekTopa AB. (1 6amn)

3. Haligute kopeHb ypaBHEHHUS: Sin 2x = g (1 6amm)

4, Haiitu 10c0s 20, eciu c0S o= - 0,2. (1 6amr)

5. CpenHsist TuHUS Tpanenuu paBHa 21, a MeHblee ocHoBaHME paBHO 8. HalinuTe Oosibliiee OCHOBaHKE
Tpanenuu. (2 6ama)

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

7. YpocTuTh BelpaskeHue: sinx cos x ctg x — 1. (2 6anna)

8. BBIYMCITUTD CYyMMY M Pa3HOCTh 3aJaHHBIX KOMIUICKCHBIX Yucer: Z1=-4+i, z>=1-3i. (2 6asna)

9. Petuts CJIAY metonom Kpamepa:

X+2y=2
2x—-y=17

(3 6anna)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOii, 5 ¢ BapeHbeM 1 4 ¢ BumHei. IOs Hayrag BeIOMpaeT
OJIMH NMUPOKOK. Haiiiure BEpoOATHOCTh TOTO, YTO OH OKAXKETCS C BULIHEH.
11. (1 6ann) Haiinute 3HaueHue Boipaxenus logz2 + logz 32

12.(1 6ann) Haiinute KopeHb YpaBHEHUS 7-6x=7.

13. (1 6ann) Pemmute HepaBeHCTBO 257 > 64. B OTBET 3aNMIIMTE HAUMEHBLIEE TIOJOKUTEIHLHOE LET0E

YHUCJIo0.
xX+2

2

-

14. (2 6ann) Haiinute KopeHb YpaBHEHUS T

o _ S 2
15. (2 6ann) Haiinure npousBoanyio GyHKIMHU B Touke Xx=01Y = " X" —6x"+7x-1

16. (2 6ann) liBeTHUK, OOPMIICHHBIN 1O MHAWBUAYaIbHOMY 3aKa3y, uMeeT (hopMy HuiuHApa. Beicora
1BeTHHKa 35 cM, auameTp ocHoBaHuUs 20 cM. CKOJIBKO 3eMJIM HE00X0IMMO MPUBECTH, YTOOBI LIBETHUK OBLIT
3aII0JIHEH MOJIHOCThI0. B 0TBET 3anmummmTe uucio, JeeHHoe Ha TT.
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17.(2 6anna) BerauciuTe miomiaas 3eMIIH, OTBEICHHOTO 1O/1 KJIyMOY, IEPUMETP KOTOPOTO OTPAaHUYMBAIOT
JHHAY y=X2-2X-2 1 y=-X*+2. BeimonanTe uepresx. OTBET MaiiTe B KBaAPATHBIX METpax.
19. (3 6anna)Pemmre ypapHenue : log 22 X-4logz x+3=0

[IpemomaBaTenn / /
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