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1. Pe3yabraTsl 00yueHnus, peraamenTupoBanubie ®T'OC COO ¢ yuerom ®T'OC
CI1O

JIncuMnaMHapHble (mMpeaMeTHbIe) Pe3VabTAThl 0TpaxarT (nagaee - [1Po6):
— [1P61 Brianenne MeTojaMu 10Ka3aTreabCTB, alTOPUTMAMHU PELICHUS 3a/1a4; YMEHHUE
dbopMyUpoOBaTh ONPEACIICHUSI, AKCUOMBI U TEOPEMbI, MPUMEHATh WX, MPOBOIUTH

J0Ka3aTeNbHbIE PACCYKACHUS B X0JI€ PEILCHH 3a/1ay;

— [1P62 YMeHue onepupoBaTh MOHATUSAMU: CTETIEHb YUCJIA, JIOTapU(pM YUCIIa; YMEHHE
BBITNIOJIHATH BBHIYMCIIEHUE 3HAYEHUM U MpeoOpa3zoBaHUs BBIPAKEHUNA CO CTEMEHSMU U
norapudmamu, npeodpa3zoBaHus JpOOHO-PALMOHATBHBIX BBIPAKCHUH;

— [IP63 YMeHHe OmNepupoBaTh MOHATHSIMHU: palMOHAIBHBIC, UPPALUOHAIbHBIE,
NoKa3aTeNbHbIe, CTENCHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUYECKUE YPaBHEHUS U
HEpPaBEHCTBA, NX CUCTEMBI;

— TIP64 YMeHHue OTepupoBaTh MOHATUSAMU: (YHKIHWS, HENpepbIBHAS (QYHKIHS,
POU3BOJIHAs, IEPBOOOPa3Hasi, ONPeEIETICHHbIM HHTErpal; yMEHUE HaXOAUTh P OU3BO/IHBIE
AIIEMEHTApHBIX (QYHKUUH, MCHOJb3YysSd CIPAaBOYHBIE MaTepUalbl; HCCIEIOBaTh B
OPOCTEUIINX CITydasix (YHKIIUU HA MOHOTOHHOCTh, HAXOAUTh HAaHOOIbIIINE 1 HAMMEHBIIIIE
3HaYeHHsT (YHKIUH; CTPOUTh TpapuKd MHOTOWICHOB C HCIOJIb30BAaHHEM ammapara
MaTeMaTHYeCKOT'0 aHAIN3a; MPUMEHSITh IPOU3BOIHYIO MPHU PEIICHUH 3a/1a4 Ha IBUKCHHUE;
pelarh NPaKTUKO-OPUEHTHUPOBAHHBIC 331a41 Ha HANOOJIBIIE Y HANMEHBIIINE 3HAYCHUSI, HA
HAXOXKJIEHHE MTyTH, CKOPOCTH U YCKOPCHUS;

— [IP65 YMeHue onepupoBaTh NOHATUAMU: pallMOHATIbHAs (YHKIMS, TOKa3aTeIbHasl
¢bynkuus, crteneHHas ¢GyHKUus, Jorapupmuueckas (yHKIMS, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHble (QYHKLUMW; YMEHHUE CTPOUTh TpaduKd H3YYEHHBIX (DYHKIIHIA,
UCII0JIb30BaTh I'pauKu MPU U3y4EHUH POLIECCOB U 3aBUCUM OCTEH, IPH PEILICHUH 337124 13
[IPyrux y4eOHBIX MPEIMETOB W 3a/lad W3 pPEaTbHOW >KWU3HM, BBIpaxkaTh (hopmynaMu
3aBUCUMOCTH MEXKy BEIMYHMHAMU;

— [1P66 YMEHHeE pellaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM YKCJIE HA IIPOLIEHTHI,
J0JIM U YacTH, Ha JBMKEHHE, paboTy, CTOUMOCTh TOBAPOB U YCIYT, HAJIOTH, 33Ja4d U3
o0nacTu ympaBlieHUsl JIMYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTABIISATH BBIPAKEHHUS,
ypaBHEHHMsI, HEPABEHCTBA U UX CHUCTEMBI [0 YCJIOBHIO 3a/la4yH, UCCIIE0BATh MOJy4YE€HHOE
peIleHne U OIIEHUBATh MPaBIOTI0I00HOCTh PE3yIbTATOB;

— [IP67 YMeHHUe OnepupoBaTh NMOHATUAMH: CpPEIHEe apu(PMETHIECKOe, MEIUaHa,
HanOOJIbIlICe ¥ HAUMEHBINICE 3HAYCHHS, pa3Max, JHUCIEPCHUsS, CTAHIAPTHOE OTKIOHEHHE
YUCJIOBOIO  Habopa; yMEHHE  U3BJIEKaTb, HHTEPIPETUPOBaTH  MHGOPMALHIO,
NpeCTaBICHHYI0 B Ta0iuIax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
peaNbHBIX MPOIECCOB U SBIICHHIA; MPEACTABIATh WH(GOPMALIUIO C TIOMOIIBIO TaOIUIl U
auarpamMM; HCCIIEOBaTh CTAaTHCTHMYECKHUE JaHHbIe, B TOM YHCJE C NpPUMEHEHHEM
rpaduIecKuX METOIOB U AIIEKTPOHHBIX CPENICTB;



— [IP68 YMeHue OnepupoBaTh MOHATHAMU: CIy4alHbIN OTBIT U ClTy4ailHOe COOBITHE,
BEPOSITHOCTD CIIy4ailHOTO COOBITHS; YMEHHE BBIYUCIISITH BEPOSTHOCTD C UCTIOJIb30BaHUEM
rpaguuecKux METOJO0B; MPUMEHATh (OPMYJIbl CIOKEHUS U YMHOMXEHHSI BEPOSITHOCTEM,
KoMOUHaTopHbIe (DakThl U (OPMyINIBI MPU PELICHUH 33/ad; OLEHUBATb BEPOATHOCTU
peabHBIX COOBITUH; 3HAKOMCTBO CO CIy4YaHBIMM BEJIMUYMHAMM;, YMEHHE MPHUBOJUTH
IpUMEpPHI IPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U OOILIECTBEHHBIX SIBJICHUSX;

— IIP69 YMeHue onepupoBaTh NOHATHAMU: TOUKA, PSIMast, IIJI0OCKOCTh, IPOCTPAHCTBO,
JBYI'PaHHBIM YroJl, CKpPELIMBAOIIMECS NPSAMbIC, NAPALIEIBHOCTD U NEPIIEHAUKYISIPHOCTD
IIPSMBIX U IUIOCKOCTEN, YrOJl MEXKAY IIPSMBIMU, YTOJI MEXIY MPSIMOU U IFIOCKOCTBIO, YTOJI
MEXY IUIOCKOCTSIMHU, PACCTOSTHUE OT TOUYKH J10 TUIOCKOCTH, PACCTOSIHUE MEKY ITPSIMBIMHU,
PacCTOSTHUE MEXTY IUNIOCKOCTAMU; YMEHUE UCTI0JIb30BaTh P PELICHUH 3a/1a4 U3YYEHHBIE
(bakThl ¥ TEOPEMBI IITAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mephbl 00BEKTOB OKPY>KAIOIIETO
MHpA;

— IIP610  YMeHue OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTPAaHHUKA, KyO, MapaieNienurne], npu3ma, nupamuaa, (urypa u HOBEPXHOCTh
BpalleHus, UWIMHIP, KOHYyC, 1ap, cdepa, cedyeHuss (urypsl BpallieHHs, IIIOCKOCTbD,
Kacaromasics cdepbl, IMIMHAPA, KOHYCA, IJIOMAAb MOBEPXHOCTU MUPAMUJIBI, TPU3MBI,
KOHYCa, IIWIMHJIPA, TUIONaab chepbl, 00beM KyOa, MPSIMOYroJbHOTO TMapajuie/ienuIesa,
NUPaMUJIbl, TPU3MBI, HWIMHAPA, KOHYyCA, I1apa; yMEHHe U300paxaTb MHOTOI'PAHH UKW U
ITIOBEPXHOCTHU BPAILEHUS, UX CEYEHUS OT PYKH, C TIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMEHME PACNO3HABaTh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAHHUKY;

— IIP611 YMeHHe onepupoBaTh MOHATUAMU: JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
(burypsl B IpOCTPAHCTBE; UCIIOIb30BaTh OTHOIIIEHHUE TUIONIA/IEH MOBEPXHOCTEN U 00HEMOB
noA0OHBIX GUTYp TPH PELICHUU 3a/1a4;

— [IP612 YMEHHUE BBIYUCIATh T€OMETPUUECKUE BEINYMHBI (JUIMHA, YroJl, IJIOIAAb,
00beM, IUIOIIAAb TOBEPXHOCTH), UCTIOJb3YS U3YUYCHHBIE (POPMYJIIBI U METObI;

— [IP613 YMeHHE ONepupOBaTh MOHATUSAMHU: NIPSAMOYTOJIbHAsA CUCTEMA KOOPIAMHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIAPHOE ITPOU3BEIECHUE, YTOI MEKITY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCJO; HAXOAUTh C MOMOIIBIO
M3Y4YEHHBIX (POPMYII KOOPAUHATHI CEPEIUHBI OTPE3KA, PACCTOSTHUE MEXKY JIByMS TOUKAMHU;

— [1P614 YMeHre BRIOMpATh MOAXOIAIINNA N3YISHHBIN METO I ISl PEIICHUS 3a0a49H,
pacno3HaBaTh Maremaruieckue (akThl M MaTeMaTHYeCKUe MOJENM B MPHUPOJIHBIX U
OOILIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHUE MPUBOJUTh MPUMEPBI MaTEMaTUYECKUX
OTKPBITUN POCCUHCKON U MUPOBOM MaTeMaTU4ECKOW HAYKH.

— [Pyl ymMEHME ONEpHUpPOBaTh MOHATUSAMH: OIPEHECICHHUE, aKCUOMa, TEOpeMa,
CJIEJICTBHUE, CBOMCTBO, MPU3HAK, JOKA3aTeIbCTBO, PABHOCWIbHBIEC (POPMYIUPOBKH; YMEHHIE
dbopmynrpoBaTh 0OpaTHOE U MPOTUBOTIOJIOKHOE YTBEPKIECHUE, TPUBOIUTH MMPUMEPHI U
KOHTPIIPUMEPBI, HCMOJIb30BaTh METOJ, MATEMaTU4e€CKOW MHIYKIHMH;, HPOBOIUTH
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J0Ka3aTebHbIE PACCYKIEHUS MIPU PEIICHUH 3a/1a4, OLIEHUBATh JIOTUYECKYIO TPaBUWIHHOCTD
pacCyXJICHUN;

— TIPy2 yMEHHE ONIEPUPOBATHh MOHATUSIMU: MHOXKECTBO, TIOJIMHOKECTBO, OIEpalun
Ha/l MHO>KECTBAMM;, YMEHHE HCMOJIb30BaTh TEOPETHKO-MHOMXECTBEHHBIM ammapar s
OTIMCaHMs PealbHBIX IPOIIECCOB U SBJICHUH, U IPU PEIICHUH 33/1a4, B TOM uncieu3 [IPyrux
y4eOHBIX TIPEAMETOB;

— [1Py3 yMEHHE OTIEpUPOBaTh MOHATHIMU: Tpad), CBI3HBIN rpad, AepeBo, MUK, Tpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U OMNMCHIBATH Trpadbl pa3IWYHBIMU CTHOCOOaMU;
UCII0JIb30BaTh Tpadbl MPU PEIICHUH 33]1a4;

— TIPy4 yMeHue cBOOOJIHO OMNEPUPOBATH MOHITHSIMHU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETaHUM, 4YHUCIO TMepecTaHoBOK; OuHOM HbIOTOHA; yMeHUE MPUMEHSITh
KOMOMHATOpHBIE (DAKTHI M paCcCyKICHUS ISl pEIICHHs 3a/1a4;

— I1Py5 yMEHHE OTIEpUPOBATH OHATUSIMU: HATYPATLHOE YHCIIO, 1IEI0E YHCII0, OCTATOK
0 MOJYJIO, PallMOHATIHHOE YHCIIO0, UPPAUOHATBHOE YUCIIO, MHOXKECTBA HATYPAIbHBIX,
HEJNBbIX, PAIlMOHAIBHBIX, JEHCTBUTEIbHBIX YMCET, YMEHHE WCIOJIb30BaTh IPU3HAKU
JAETMMOCTH, HAUMEHBIIINM OOIIMI NeNMUTeNh U HaUMEeHbIlee o0Iee KpaTHOe, alrOpUTM
EBKima mpu pemieHnu 3a7a4; 3HaKOMCTBO C Pa3IMYHBIMH TTO3UIIMOHHBIMU CUCTEMaMU
CUUCJICHUSI;

— I1Py6 yMeHHE CBOOOTHO ONIEPUPOBAThH MOHATUAMHU: CTETIEHB C 1IEJIbIM TIOKA3aTeNeM,
KOpPEHb HATypajbHOW CTENEHH, CTENEeHb C pPalMOHAIbHBIM IOKa3aTeleM, CTENEeHb C
JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) MMOKAa3aTeNneM, JIorapudM 4Yucia, CUHYC, KOCUHYC U
TaHT€HC TPOU3BOJIBHOTO YHCIIA;

— [IPy7 yMEHHE OMNEpPUpPOBATh TMOHATUSMHU: TOXAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB,
PaBHOCWILHOCTh YpaBHCHHIA, HEPABCHCTB U CHCTEM, PallMOHAILHBIC, HPPAIlHOHAILHEIE,
NoKa3aTejbHble, CTENEHHbIE, JOTapu(pMUUECKUE, TPUTOHOMETPUUECKHE YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMbI; yMEHHE PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pPa3NMUYHBIX MPUEMOB; pellaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C MapaMEeTpOM;
NPUMEHSTh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JIJISl PEIIICHUS] MaTeMAaTUYECKUX 3a/1a4 U
3a/1a4y U3 pa3jIM4YHbIX 00JacTel HAyKU U peabHOM KU3HHU;

— IIPy8 yMeHHe CBOOOJHO ONEpHUpPOBaTh MOHIATUSAMU: rpaduK (yHKIHUU, oOpaTHas
GYHKITHS, KOMIO3UIMS QYHKITUH, TMHEHHAs QYHKITNS, KBaApaTHIHast (PYHKIHS, CTCTICHHAS
GyHKIMST ¢ [enMbIM  TIOKa3arelieM, TPUTOHOMETpUYeckue (yHKIMH, OOpaTHbIC
TpUrOHOMETpUUeCcKue (YHKIIMHU, TOKa3zaTeNabHas U jJorapudmuyeckas GyHKIUU; YMEHHE
CTPOUTH TpapuKN PYHKIMIA, BHIIOJIHIATH IPeoOpa3oBaHus rpapuKkoB PyHKIIUH;

YMEHHE UCTI0JIb30BaTh rpaduku (YHKIMM I U3YUEHHSI TPOLIECCOB U 3aBUCUMOCTEN
npu pemieHny 3aaa4d u3 [[Pyrux y4eOHbIX MPEIMETOB U U3 PealbHON JKU3HH, BBIPAKAThH
dbopmynamMu 3aBUCUMOCTH MEXKY BEIMYUHAMM;



yMEHHE CBOOOIHO ONEPUPOBATH MOHATHUIMU: YETHOCTh (DYHKIUHU, TEPUOJUIHOCTD
(byHKUIMHU, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (DYHKIIMU, SKCTPeMyM (GYHKIIUH,
HauOoJIblIee U HAaUMEHbIIee 3HaueHUsA (YHKIMM Ha TPOMEXKYTKE, YMEHUE MPOBOJUTH
uccienoBaHue QyHKIUY;

YMEHHE UCMOJb30BaTh CBOMCTBA U Tpa@uku QYyHKIUN IS pelieHus] ypaBHEHHH,
HEpPaBEHCTB U 3ajiay C NapaMeTpaMu; n300paxarb Ha KOOPIMHATHOM I1J10 CKOCTH MHOYKECTBA
PEIICHUN YpaBHEHWI, HEPABEHCTB U UX CUCTEM;

— IIPy9 yMeHHE CBOOOJHO OIEpUPOBATh MOHATUSMU: TOCIIEIOBATEIHLHOCTD,
apudmeTrryeckas nIporpeccusi, TeOMEeTpuIecKas nporpeccusi, 0ECKOHEUHO YOBIB aroIas
reOMETPUYECKAs NPOTPECCHsA; YMEHUE 3a4aBaTh IOCJIEA0BATEIbHOCTH, B TOM YHCIIE C
MOMOIIBbIO PEKYPPEHTHBIX GOPMYIT;

— IIPy10 yMEHHE OTIEpUPOBATh MOHATUSMHU: HEMIPEPBHIBHOCTh (QYHKIIMHU, ACUMITOTHI
rpaduka (yHKIIMH, TIEpBas W BTOpas MNPOU3BOAHAS (DYHKIMH, TEOMETPUUYSCKUN U
bu3nUecKuil CMBICI TPOU3BOIHON, TIEPBOOOpa3Hasi, ONPEACICHHBIM WHTErpal, yMEHHE
HaXOJUTh aCUMNTOTHI rpaduka (YHKIHUH; YMEHHE BBIUMCIATH MPOU3BOJHBIE CYMMBI,
POU3BENICHUSA, YACTHOTO U KOMIO3ULIUU (DYHKIUHI, HAXOAUTh YpaBHEHHUE KacaTEIbHOU K
rpaguky QyHKIUY;

YMEHHE UCTI0JIb30BaTh IPOU3BOIHYIO JIsl UCCIeOBaHUs (DYHKIUH, ISl HAXOXKICHUS
HAaWIy4yIlero PEIIEHWs B NPUKIAAHBIX, B TOM YHUCJE COLMAIBHO-KOHOMHYECKUX U
bu3nyeckux 3agadax, A ONpeaeeHHs] CKOPOCTH U YCKOPEHUS; HAXOUTh TUIOMIAAN U
o0beMbl (GUryp C MOMOIIBIO HMHTErpana; MPUBOAUTH MPUMEPHl MaTeMaTHYECKOIO
MOJEIMPOBAHUS C NOMOILBIO TU(PPEpEHINANTBHBIX YPAaBHEHUI;

— [IPyl1l ymMEHHE ONEpUPOBaTh MOHATHUSAMH: KOMIUIEKCHOE YMCIO, COIPSKEHHbIE
KOMIUIEKCHBIE YHCIIA, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcsa, (opma 3arlucH
KOMILJICKCHBIX YHCeN (FeOMETpUYEcKas, TPUrOHOMETpUYECKasi U anredpanyeckas); yMeTh
OPOU3BOIUTH apUPMETHYECKUE ACUCTBUA C KOMIUIEKCHBIMH YHCIIAMH;, MPUBOIUTH
PUMEPBI UCTIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT;

— IIPyl2 ymeHue cBOOOJHO ONEpPUPOBATh MOHATUSIMU: CpeaHee apupMeTUIecKoe,
MeAuaHa, HauOoJblee M HAUMEHbIIEEe 3HAU€HHUs, pa3Max, JUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHME [JI1 OMMCAHWs YHCJIOBBIX JAHHBIX; YMEHHUE HMCCIIEN0BATh CTAaTUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM IpapUueCcKUX METOIOB U AJIEKTPOHHBIX CPEACTB;
rpaduyecku ucciieoBaTh COBMECTHBIE HAOOAEHNS C IIOMOIIBIO JUarp aMM pacCerBaHus
Y JIMHEMHOW PETPECCUM;

— [IPy13 yMEHUE HaXOIUTh BEPOSITHOCTU COOBITHI € UCIIOJIb30BaHUEM IpadUuecKIX
METOJIOB; TPUMEHSTh [UJIsl peleHus 3aaad  (opMyJbl CJIOXKEHUS U YMHOXKEHUS
BEPOSITHOCTEH, POpMYITy MOJHON BEepOSATHOCTH, Gopmyny bepHymim, KOMOMHATOPHBIE
(bakThl 1 HOPMYJIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHUE ONIEpUPOBATh
MOHATHSIMU: CJIydailHas BEJIMYMHA, PACIPEIEICHHE BEPOSITHOCTEH, MareMaThuyeckoe

OKHMJIaHWE, NHUCTIEPCUS W CTaHAAPTHOE OTKJIOHEHHE CIIydalHOW BEIWYWHBI, (DYHKIIUU
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pacnpenencHuss M IUIOTHOCTM PAaBHOMEPHOTO, IIOKA3aTeNbHOIO M HOPMAIBHOTO
pacnpenencHuil; YMEHHE HCIIOIb30BaTh CBOMCTBA H3YYEHHBIX PAaCHpENEICHUM s
pelIeHus 3a7a4; 3HAKOMCTBO C MOHSATUSIMU: 3aKOH OOJIBILINX YHUCEI, METO/1bl BBIOOPOUHBIX
UCCIIC/IOBAHUM; YMEHUE MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YMCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

— IIPyl4 yMeHHe CBOOOJHO ONEpUPOBATH MOHATUSAMU: TOUKA, MPsMasi, JIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH YroOJ, ABYTPAHHBIA YTOJ, TPEXTPAHHBIA YTOJI,
IIEPECEKAIOIINECS, TMApAUICIbHBIE W CKPELMBAIOLMECS NPsIMbIE, NApaJUIEIbHOCTh U
MEPIEHAUKYIPHOCTD MIPSMBIX U INIOCKOCTEN, YrOJI MEXKAY IIPSMBIMH, YTOJI MEKITY IPSIMOU
Y TUIOCKOCTBIO, YIOJI MEXY INIOCKOCTAMU; YMEHUE UCIIOJIB30BaTh IPH PEIICHUN 3a7a4
U3y4eHHbIC (PAKTHI U TEOPEMbI IJIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB B
OKpPYXKAaIOIIEM MHUPE; YMEHUE ONEpUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEYEHHUE
MHOTOI'PaHHUKA, IPaBUIIbHBII MHOTOI'PaHHUK, IPU3Ma, MUpaMuaa, GUrypa U rmoBEepXHOCTb
BpallleHus, [IWIMHIP, KOHYyC, 1ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUECHUS KOHyca U
LWIMHAPA, NApAJUIETbHBIE OCU WM OCHOBAHMIO, CEYEHHE 1Iapa, IO CKOCTh, KaCAroIIasACs
cheprl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHWE MHOTOrpPaHHMKA, HM300pakaTh
MHOTOTPAaHHUKHU, GUTYPHI U TIOBEPXHOCTH BpAIICHUS, X CEYEHUS, B TOM YHCJIE C TIOMOIIIBIO
AJIIEKTPOHHBIX CPEACTB; YMEHHUE NPUMEHSITh CBOWCTBA TE€OMETpUUYECKUX QUryp,
CaMOCTOSTENbHO (POPMYIMPOBATh ONPECIICHUS U3y4aeMbIX (UTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaX U MpU3HAKAX Fr€OMETpUUECKUX (HUryp, 000CHOBBIBATh WM ONPOBEPTATh HX;
yYMEHHUE MPOBOAUTH KiacCUPHUKAIMIO (PUIYp MO Pa3IMYHBIM MPU3HAKAM, BBITIOJHATH
HEOOXOAUMBIE TOTIOJIHUTEIbHBIE TOCTPOCHHUS;

— [IPyl5 ymMeHHe CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: IIIOMIAAL (QUTYPBI, 00BEM
burypsl, BeIMYMHA YIJIA, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMHU, PACCTOSTHUE MEXKIY IUIOCKOCTIMHU, TUIOMAIb Cephl, MIOMAAb MOBEPXHOCTH
NUPAMUIBL, IPU3MBI, KOHYCa, HIWIUHAPA, 00beM KyOa, MPSMOYTroJIbHOTO Hap ajlyielienuIiesa,
OUPAMUIBI, TPU3MBI, HWIMHAPA, KOHYCAa, 11apa; YMEHUE HAXOJAUTh OTHOIIEHHE 00BHEMOB
no100HBIX GUryp;

— [IPyl6 yMeHHe CBOOOJHO ONEPUPOBATh MOHATUSIMU: ABWKEHHUE, MapasuiebHbIN
MEPEHOC, CUMMETPHSI Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
noao006us, noJo0HkIe (UTYPHI; yMEHHE PACTIO3HABATH PAaBHbIE U MO1I00HbIE (DUTYPHI, B TOM
YuCJe B NPHUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE HUCIIOJIb30BaTb I€OMETPHUYECKHE
OTHOIIEHUS], HAXOIUTh T€OMETPUYECKUE BEJIMUMHBI (IJIMHA, YTOJ, IJIOLAab, 00beM) pH
pemieHuu 3a1a4 u3 [IPyrux yueOHbIX IPEAMETOB U U3 pealbHOM KU3HU;

— IIPyl7 ymMmeHHe CBOOOJHO ONEPHUPOBATh MOHATHSAMU: MPSIMOYroJibHAs CUCTEMA
KOOpJMHAT, BEKTOP, KOOpPAMHATBl TOYKH, KOOPJIHMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpAa HA YMCJO, pPa3JIoKEHHE BEKTopa Mo 0a3ucy, CKaIIpHOE
MIPOM3BEJICHNE, BEKTOPHOE MPOU3BEAEHHUE, YTOJ MEXKY BEKTOpAMH; YMEHUE NCTOJIb30BaTh
BEKTOPHBINA U KOOPAUHATHBIA METOI I PEIICHUS TEOMETPUUYECKUX 3a1ay 1 3aaa4 [[Pyrux
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y4eOHBIX MPEAMETOB; ONMEPUPOBATh MOHATUAMHU: Marpula 2x2 U 3x3, omnpenenuTeib
MaTpHUILIbl, FEOMETPUUECKHUI CMBICH ONPEACIUTENS;

— [IPyl8 yMeHUE MOJEIUPOBaTh peajlbHbIE€ CUTyallUM Ha S3bIKE MaTeMaTHKU;
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMbI MO YCJOBHUIO 3a/1ayH,
UCCIIEIOBaTh MOCTPOCHHBbIE MOJEIM C  HCMOJH30BaHUEM ammapara airedpsl,
MHTEPIPETUPOBATh MOJYYEHHBIA pPE3YyJIbTaT, CTPOUTh MATEMAaTHYECKHE MOJEIN C
MOMOIIBIO FEOMETPUYECKUX MOHSATUI U BETMYUH, PELIaTh CBA3aHHBIEC C HUMU MPAKTUYECKHE
3a/1a4d; COCTAaBJSITh BEPOSITHOCTHYIO MOJEIb M HHTEPHPETUPOBATH IMOJYyYEHHBIN
pe3yJIbTaT; pelarb MPUKIAAHbIE 3a1a4d CPEACTBAMU MATEMAaTUYECKOTO aHaM3a, B TOM
YHUCJIE COLMATbHO-3KOHOMUUYECKOTO U (PU3UYECKOT0 XapaKTepa,

— ITPy19 yMeHue BbIOUpATh MOAXOASIIMA METOT JJI PEICHUs 3a]a4u; OHUMaHUe
3HAYUMOCTH MAaTEeMAaTUKU B U3y4EHUU MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SIBJICHHU;
YMEHHUE PACIO3HABATh MPOSIBIEHUE 3aKOHOB MATEMAaTUKH B UICKYCCTBE, YMEHHUE MPUBOUTH
MIPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MATEMATHYECKON HAYKHU.

Oobwue komnemenuyuu

OK O0I. Beibupars cniocoObl penieHust 3aaad npoecCUOHaNbHON AESITENbHOCTH
MPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Ucnosb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATN3A U UHTEPIPETALNN
uHbpopMay, W  HMHPOPMAIMOHHBIE  TEXHOJOTMM i1  BBHITIOJIHEHUS  3ajaad
npoQecCUOHATbHON AESITeTbHOCTH

OK 03. [InanupoBaTh M pealn30BBIBATE COOCTBEHHOE NpOQecCHOHANbHOE U
JUYHOCTHOE PA3BUTUE, MPEANPUHUMATENbCKYIO JEATENbHOCTh B NPOPECCUOHATBHOU
cepe, “UCcOMB30BaTh 3HAHMS MO MPABOBOM U (PUHAHCOBOM I'PAMOTHOCTU B Pa3IMUHbBIX
YKU3HEHHBIX CUTYyalUsX

OK 04. DddexTnBHO B3aMMOCHCTBOBATh U PadOTATh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymecTBiasiTh YCTHYIO W MHUCbMEHHYID KOMMYHHUKALIMIO Ha
roCyaapCTBEHHOM s3bIke Poccuiickoit demepaliu ¢ yaeToM 0COOCHHOCTEH COMATBEHOTO U
KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposBiATh IpaXxJaHCKO-NATPHOTHYECKYIO MO3UIMIO, JEMOHCTPUPOBAThH
OCO3HAHHOE ITOBEJICHUE Ha OCHOBE TPAJAUIIMOHHBIX POCCUMCKUX AYXOBHO-HPAaBCTBEHHBIX
LIEHHOCTE, B TOM YHCJIE C YY€TOM rapMOHHU3ALMN MEKHAITMOHATBHBIX U MEXP €JTMT MO3HBIX
OTHOIIIEHUH, MPUMEHSTh CTAHIAPTHI AaHTUKOPPYIIIMOHHOTO MOBEAEHUS

OK 07. CoaeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPebl, pecypcocOepekeHuto,
OPUMEHSATh 3HaHUS 00 M3MEHEHWU KIIMMara, MPUHIMIBI O0epeXKIMBOro MPOU3BOJICTBA,
3¢ (EeKTUBHO JEHCTBOBATH B UPE3BbIYANHBIX CUTYAIUSX

Ilpogpeccuonanvnvie kKomnemenyuu



[IK 2.2. Pacmpenensatp paOOTHHUKOB MO paboOdWM MeCTaM H OMPESIATh UM
MIPOU3BOICTBEHHBIC 3aaHHSI

I[IK 2.3. OueHuBarh u oOecmedYnBaTh HSKOHOMHUYECKYIO A(h(HEKTUBHOCTD
MIPOMU3BOICTBEHHOTO MpoOIiecca Kak B 1IEJIOM, TaK U Ha OT/JCIbHBIX dTamax.

[1K 3.2. Pa3pabarbiBaTh TEXHOJOTUYECKHUE TPOLECCHI HA PEMOHT OT/AEIbHBIX JCTaIeh
U Y3JIOB KEJIE3HOIOPOKHOIO MOJBUAKHOIO COCTABA B COOTBETCTBHM C HOPMAaTHUBHOMU
JOKYMEHTAIUEH.



2. ®OHA OUEHOYHbIX CPeacTB ANA BXOAHOro KOHTpoONs

BXO4HOM KOHTPONb COCTOUT U3 3a4aHMMN, YAaCTUYHO B3ATbIX M3 OTKPbITOro 6aHka O3
n BMP no matematuke. Ha BbINO/IHEHME 33a4aHMW BXOAHOrO KOHTponA paetca 1
akagemunyeckuit yac (45 MmuHyT).

BXO4HOM KOHTPONb COCTOMUT U3 2-X YacTelt: 06a3aTeNbHOM U AONONHUTENbHOMN.

ObA3aTenbHaA 4aCTb COAEPXKUT 3a4aHMA MUHMMANbHOro 0653aTeNbHOro0 YPOBHS,
A0NONHUTENbHAA YacTb — bonee CNOXKHble 3a4aHuA.

MpX BbINONHEHUM 3agaHM TpebyeTca nNpencTaBUTb XO4 pPeLeHuMA M yKasaTb
nony4vyeHHbl oTBeT. [paBUAbHO BbINONHEHHOE 3adaHMe U3 006A3aTeNlbHOM YacTu
oLeHMBaeTCcA B 0AMH 6ann; npaBuUAbHOE BbINOJIHEHWE 334aHUIA AO0NONHUTENIbHOM YacTH
oueHuBaetca 3 6bannamm unm 1-2 6annamm 3a HaCTUYHOE PeELLEHME.

Bannbl, Nony4YeHHble 33 BCE BbIMO/IHEHHbIE 3a4aHMA, CYMMUPYIOTCA.

LLikana nepeeoda 6annoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxoo0umoe 01 Noay4eHUs oOmmemku
«3» (yoos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O6pazosamersbHbie pe3ynbmamol, nodnexcaujue nposepkKe (3nemeHmeol):

NP6 1, MP65, NP6 6, MP69, MP6 12, NP6 14.
MPy 1, MPy 5, NPy 7, NPy 8, MNPy 18, NPy 19.
OK 01, OK02, OK 04, OK 05, OK 06.

3adaHusa 8Xx00HO020 KOHMpPONA

O6sa3arenbHana 4acTb
Mpu pewernuu 3ad0aHuli 1-4 3anuwume npPasuabHbIli omeem u3 4Yembipex
npeosIoMHceHHbLIX.
1. (1 6ann) Packpolite popMyay COKPALLEHHOTrO YMHOXeHUA a%-b?:
A) a*-2ab+b?; B) (a-b)(a+b); B) a’+2ab-b?; I) (a-b)(a-b)

2. (1 6ann) Nnowaab TPEYronbHMUKa BbluMcAeTca no dopmyne:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; ') S=(a*b)/3.
3. (1 6ann) Kakoe 13 cnenyrowmx Yncen 3akAUYEHO MeXay YMcnamm "

A)0,4;B)0,5;B)0,6;) 0,7
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4. (1 6ann) AaHbl rpaduku dyHKUMIK. Kakaa dopmyna cooTBeTcTBYET rpaduKy 3):

1) 2) 3)

A) ; B) ; B) ; 1) y=x+5.
Mpu ebinonHeHuu 3adaruli 5-8 3anuwiume xo0 peweHusA u nosay4eHHolili omeem.

5. (2 6anna) Bbiuncnure

6. (2 6anna) Pewwute ypasHeHue x>-7x+10=0. Ecaun ypasHeHne umeet 6osee o4HOro
KOPHA, B OTBET 3aMULLINTE MEHbLLWI U3 KOPHEN.

7. (2 6anna) Nnowaab 3emenb KPECTbAHCKOro X03AMCTBa, OTBEA,EHHAA N0 NOCaAKY
KYCTapHUKOB U LLIBETHMKOB, COCTABANAET 24 ra u pacnpeneneHa mexay HUMU B OTHOLLEHUN
5:3. CKONbKO rekTapoB 3aHUMAIOT LIBETHUKK?

8. (2 6anna) Bbicota BH napannenorpamma ABCD aenut ero ctopoHy AD Ha oTpesku
AH=2 n HD=32. AuaroHanb napannenorpamma BD paBHa 40. Hanaute nnowanb
napanaenorpamma.

OononHutenbHas YacTb
Mpu evinonHeHuu 3adaHus 9 3anuwiume xo00, 060CHOBaHUE peuwleHUA U
nosy4yeHHblli omeem.
9. (3 6anna) Pbibos10B NPONbLIN HAa NOAKE OT NPUCTaHM HEKOTOPOE PaCCTOAHNE BBEPX
Mo TEYEHUIO PEKU, 3aTEM BPOCUN AKOPb, 2 Yaca 10BMA Pbiby M BEpHY/icA 06paTHO Yepe3 5
4acoB OT Hayana nyTewecTBua. Ha Kakoe paccToAHWE OT MPUCTaHW OH OTNAbIA, eciu
CKOPOCTb TeYEHUA PEKUN paBHa 2 KM/4Y, a COBCTBEHHAA CKOPOCTb IOAKN 6 Km/u?

JTaNOHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA
OTtBer b b B A 2,7 2 9 816 8
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3. ®OHA OLEHOYHbIX CPEACTB ANA TEKYLLETO KOHTPONA

TeKyLWMin KOHTPOJIb NPOBOASATCA BO BPEMSA ayAUTOPHbIX 3aHATUI NO MaTeMaTuKe B
COOTBETCTBUM C y4ebHbIM NaaHOM M paboyelt nporpammbl O, « MaTtemaTnka» no BCeM
pasgenam nNporpammbl. TEKYLMIA KOHTPOIb COCTOUT U3 ABYX YacCTei: TeOpeTUYeckon u
npaKTuyeckoii. Mpu aTom obyyatomeca Noay4atoT ABe OTMETKM.

TeopeTnyeckas 4YacTb nNpoxoAuT B Qopme YCTHbIX OTBETOB: oby4yatowmecs
BbITATMBAIOT NATb KAPTOYEK C BOMPOCAMM, AAIOT NOJHbIMA OTBET (CO CMUCKOM BOMPOCOB
obyyalolmecs 3HaKOMATCA B Havasie U3y4yeHus pasaena).

LLikana nepesoda 6annoe e ommemku no namubannvHoii cucmeme

Ommemka Konuyecmeo eepHbix omeemoe Ha meopemuyecKue 80Mpocsl
«3» (yoos.) 3

«4» (xopowo) 4

«5» (omnuuHo) 5

3afaHMA NPAKTUYECKOM YacTh (KOHTPO/IbHbIE PaboTbl) YaCTUYHO B3ATbl U3 OTKPbLITOrO
6aHKa EM u BINP no matemaTuKe.

Ha BbINno/IHEHWE KOHTPO/IbHOM PaboTbl N0 MaTeMaTUKe AaeTcsa 1 akagemmyeckunii vac
(45 MmUHYT).

KoHTponbHas paboTa coctouT MX 2-X 4YacTterd. B nepBor 4yactu npeanaraercs
BbINO/IHUTb 4 3a4aHMA - BblOpPaTb NPaBWU/IbHbIA OTBET U3 YeTblipex NpPeaoXKeHHbIX. Bo
BTOPOW YacTh Npeanaraerca BbINOJHUTL 6 3a4aHMN - 0POPMMUTb X0, PELLEHUA U 3anncaTb
NOJIy4eHHbI OTBET.

3a npaBuAbHOE BbINONAHEHWE NAOOro 3agaHMa NepBOM 4YacTu oby4atowmmnca
nonyyaet oauH 6anna. MpaBuabHOE BbINOJHEHWNE 3343aHNI BTOPOM YacTK OLEeHUBaeTCA 2
6annamm unm 1 6annom 3a YacTMYHOE peLleHue.

Bannbl, nony4YeHHble 3a BCE BbINO/IHEHHbIE 334,aHMA, CYMMUPYIOTCA.

LLIkana nepesoda 6annoe 8 ommemku no namubannvHoli cucmeme

Ommemka Yucno 6annos,
Heobxodumoe 0711 nony4yeHUs ommemku
«3» (yoos.) 8-10
«4» (xopowo) 11-13
«5» (omauyHo) 14-16
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3.1 lMpsamele u nnockocmu 8 npocmpaHcmee

O6pa3zosamesnbHbie pe3ynbmameol, Nodaexcaujue npoeepke (3nemeHmsol):

NP6 1, MP69, NP6 11, NP6 12, NP6 14.
MPy 1, NPy 14, NPy 15, NPy 16, MPy 18, NPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

MK...

wnN e

4.

TeopeTnyeckme BonNpochli:
ChdopmynupymTte Teopemy Nudaropa.
Mepeuncnnte oCHoBHble GUrypPbl B MPOCTPAHCTBE.
Mepeuncnnte cnocobbl 3a4aHNA NNOCKOCTH.
Mpoponxkute Teopemy: «Ecnnm ogHa wu3 ABYX NapannenbHblX MNPAMbIX

nepneHAMKYNApHa NI0CKOCTH, TO...».

5.

Mpoaonxkute Teopemy: «Ecnmn ae napannenbHbie NIOCKOCTU NepecekaoTca

TpPeTben, TO...».

6. Coopmynumpymte onpeneneHune AByrpaHoro yraa.

7. CodopmynupymnTte onpeneneHne TPeEXrPaHoro yraa.

8. PacKkpouTe NOHATUE «YTrOoN MeXAY NPAMbIMUY.

9. MNepeuncnute B3aMHOE pacnonoxeHne AByX NPAMbIX B NPOCTPAHCTBE

10. Kakue npAmble Ha3blBalOTCA NapasiaeibHbIMU B NPOCTPAHCTBE?

11. Kakue npamblie Ha3blBaOTCA CKPELLMBAOLLMMMCA B MPOCTPAHCTBE?

12. Kakue npamblie Ha3blBaOTCA NePNeHAMKYNAPHbIMM B TPOCTPAHCTBE?

13. Mepeuncnute B3aMMHOE pPaCMNoO/IOXKEHME NPAMOM UM  MNNOCKOCTU B
NPOCTPaHCTBE.

14. PackpouTe NOHATME KYroa MeXAy NPAMOM U NJIOCKOCTbHO».

15. PackpoiTe NOHATME «NapanaenbHOCTb MPAMOMN U NIOCKOCTUY.

16. PackpoiTe noHATME «NepneHaUKYAAPHOCTb MPAMOMN U NIOCKOCTUY.

17. TlepeuyncaunTe B3aMMHOE PacrnonoXKeHne ABYX NIOCKOCTEN B MPOCTPAHCTBE.

18. PackpoiTe NOHATUE KYTroa MeXAY NTIOCKOCTAMMUY.

19. PackpoiTe NoHATME «NapaieNbHOCTb NJIOCKOCTENY.

20. PacKpouTe NOHATUE «MepneHaNKYNAPHOCTb MOCKOCTEN Y.

21. KaK HauTu paccToaHme OT TOYKM 4,0 NPAMOM?

22. Kak HauTu paccToaHue mexay NPpsmMmbIMun?

23.  KaK HalTW paccToAHME Mexay NNOCKOCTAMM?

24. Tlpoponxute onpeneneHue: «lMepneHgnKynap —aTo...».

25. [poponxute onpegenenune: « HAKNOHHaA —3TO...».

26. [Mpoponxute onpenenenmne: «MNpoekumsa HAKNOHHOM — 3TO...».

27. [epeyncnunte cBOMCTBA NAPaN/e/ibHOro NPOEKTUPOBAHMUA.
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28. [puBegute npMmepbl CUMMETPUM HA NJIOCKOCTM B NPUPOAE, UCKYCCTBE,
ApPXUTEKTYype.
29. MpuBegute NnpMmepbl CUMMETPUI B MPOCTPAHCTBE B NPUPOAE, UCKYCCTBE,
ApXUTEKTYype.
30.B yuem oTAnUME NOHATME «ABUKEHME» OT NOHATUA KNOBOPOT»?

KoHTpoabHaa paborta Nel
0O6sa3arenbHasa YacTb
Mpu pewernuu 3ad0aHuli 1-4 3anuwume npasuabHbIli omeem u3 4Yembipex

npeosIoMHCeHHbIX.

1. (1 6ann) Pacwuopyiite KpaTKyto 3anuck: a€ f.

A) TOuYKa a NpUMHAZNEXUT NAOCKOCTU [; B) TouKa a nNpuHaanexut npamoi 5; B)
NPAManA a NPUHALNEXUT NOCKOCTK ;') npAMan a nepecekaeT NN0CKOCTb .

2. (1 6ann) Npambie AB 1 CAl ckpelumBatoTca. Kakoe pacnonoxKeHme uMmerT nNpsimble
AC v BLL?

A) napannenbHble; b) nepneHankynspHole; B) ckpewmsatoTcs; ) nepecekatoTcs.

3.(1 6ann) Nnockoctn a v f umetoT 1 ob6uLyto TOUKY. KaKOBO MX B3aMMHoe
pacnonioxeHune?

A) napannenbHbl; B) nepecekatotca no npsamoit; B) cosnagatoT; ) ckpewmsatoTes.

4. (1 6ann) Echnnpamasn, npoBeAeHHan Ha NJIOCKOCTU Yepe3 OCHOBAHME HAaK/IOHHOW,
neprneHAVKYNApHa ee NPoeKLMn, TO OHa...

A) nepneHauKynApHa U CaMo HaKNOHHOM; B) napansienbHa U camoi HakNoOHHOM; B)
CKPELUMBAETCA C HAaKNOHHOM; ') nepneHAMKynapHa OCHOBAHUIO HAaK/1IOHHOM.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHusA U nosay4YeHHolili omeem.

5. (2 6anna) Yepes KoHuUpl oTpe3ka AB 1 ero cepeanHy M npoBeaeHbl NapannenbHble
npAmMble, NepecekatoLlme HEKOTOPYHO NJIOCKOCTb B TOYKax Aj, B; n My. Hangute gnuny
oTpe3ska MMj, echm oTpe3oK AB He nepecekaeT NA0CKoCTb 1 ecan AA;=6,8cm, BB1=7,4cm.

6. (2 6anna) Mpambie AC, AB 1 ALl nonapHo nepneHAMKyNapHbl. Hangute otpesok C/,
ecnam AB=5 cm, BC=13 cm, A=9 cm.

7. (2 6anna) U3 TOYKKM K NNOCKOCTM NPOBEAEHbI ABE HAK/NOHHbIe. HalauTe ANuvHbI
obuwero nepneHAMKyNApa, €CAn MPOEKUMU HAKNOHHbIX OTHOCATCA Kak 2:3 U AAUHbI
HAK/IOHHbIX paBHbl 23 cm 1 33 cm.

8. (2 6anna) Haueptntb kKy6 ABCAAB;C:[1;. MocTpoutb Touky KEAB, Touky ME;C,
oTpe3oK PEEA;B,C;.

[ononHutenbHana Yactb
Mpu ebinonHeHuu 3adaHua 9 3anuwume xo00, 060CHOBaHUE peweHUs U
nony4eHHoIli omeem.
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9. (3 6anna) Pa3butb uBeTHUK Kpyrnon ¢popmbl (R=2 M) Ha 4acTM pPasNMUYHOM
naowaaun. PaccumrtaTb KOIMYECTBO CA*KEHLEB LIBETOB A1 KaxKaoro cektopa. OdopmuTb

CXemy uBeTHMKa. Hanpumep:

3Ta/I0HblI OTBETOB:

Homep 5 6
3apaHuA
OTtBer 7,1 15
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3.2 KoopouHamel u 6eKmopubli

Ob6pa3zosamesnbHble pe3ysabmameol, nodnexcaujue nposepke (3nemeHmol):

MP61,MP69,MP6 11, NP6 12, NP6 13.

MNPy 1, NPy 14, NPy 15, NPy 16, MNPy 17, NPy 19.
OK 01, OK02, OK03, OK05, OK07.

NK....

TeopeTnyecKkme Bonpochbl:
N3 yero cocTomT NPAMOYrosibHasa CUCTEMA KOOPAMHAT B MPOCTPaHCTBE?

Ecnun TOUuKa neXxXnT B N1I0CKOCTH Xy, KaKaA KoopanHaTa 'y Hee HyfleBaFI?

MpuseauTe NnpMmep KOOPAMHAT TOUKM A, KOTOPAA NEXMUT HA OCK Z.
PacKkpouTe NOHATUE KBEKTOPY.

Kak HalnTn KoopAauHaTbl BEKTOpa?

Mepeuncnnte n packpomTe NpaBuia COXKEHMA BEKTOPOB.
Kakune BEKTOpPbI Ha3bIBAKOTCA KONJIMHEAPHbIMU?

Kakune BeKTOpPbI Ha3bIBAKOTCA NEPNeHANKYNAPHbIMN?
Yemy paBHO CKanAapHoe Npoun3BeaeHNE BEKTOPOB?

Kak HalWTK BEKTOpPHOE NPOn3BEAEHNE BEKTOPOB?

Yemy paBeH yron mexay BeKtopamm?

MpuseguTe Npumep MmaTpuLbl 2x2.

MpuseguTe Nnpumep maTtpuubl 3x3.

oo N RAEWNE

S
wN = o

KoHTponbHasa paborta No3

Ob6a3arenbHasn YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasunbHbili omeem U3 4Yemoipex

npeosioHeHHbIX.

1. (1 6ann) AaHbl ToukM A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakmne mn3 Hux
NIeXKaT Ha KoopAauHaTHOM npAmon Oy?

A)A; B) B; B) C; T) [

2. (1 6ann) Kakune ns sektopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) asnstotca
eANHNYHbIMN?

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

3. (1 6ann) Kakue ns sektopos a(1,2,-3), c(3,6,-6), 8(2,4,-6) KonnnHeapHbI?

A) a, B; B) ¢, B; B) a, c; I') KOnnMHEapHbIX BEKTOPOB HET.

4. (1 6ann) OaHbl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepeamnHoi Kakoro oTpeska
asnsaetca Toyka M(0,3,4)?

A) AB; B) BC; B) AC; T) CB.
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lMpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHslli omeem.

5. (2 6anna) JaHbl BekTOpbl a(-6,0,8) , B(-3,2,-6). Hangute ckanspHoe nponsseeHune
BEKTOPOB.

6. (2 6anna) Npu Kaknx 3HaYeHUAX 1 BeKTopbl a (4,n,2), B(1,2,n) nepneHanKyAapHbI?)

7. (2 6anna) OaHbl BekTOpbI a(-6,0,8), B(-3,2,-6). Haligmute KOCUHYC yrna mexay
BEKTOPaMM.

8. (2 6anna) oKkaxkute, uTo YeTblpéxyronbHMKk ABCL aBnaetca pombom, ecnu:

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

AononHutenbHasa 4acTb
Mpu evinonHeHuu 3adaHusa 9 3anuwume x00, 060CHOBAHUe peweHUs U
nosy4yeHHsIli omsem.
9. (3 6anna) Maket Knymbbl NpeAcTaBieH Ha KOOPAWHATHOM NAOCKOCTU. Hanaute
naowanb KNymbbl (YeTblpexyronbHMKa), BEPLIMHbI KOTOPOro MMetoT KoopauHaTbl (8;0),
(10;8), (2;10), (0;2).

3Ta/I0OHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a4aHuA
OTBer B B A B -30 -1 -3/7 - 68
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3.3 OcHosbl mpu2oHomempuu. TpuzoHoMmempu4eckue (pyHKyuu

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):
NP6 1, NP6 3, NP6 5, MP6 14.
MPy 1, NPy 6, MPy 7, NPy 8, NPy 18, NPy 19.
OKO01,0K02,0K03,0K04, OK05, OK06.

MK...
TeopeTnyeckme BONpocobi:

1. Yemy paBeH yron B 04nH pagmaH?

2. B KakMx 4eTBepTAX TPMrOHOMETPUYECKOTO Kpyra GyHKUMA y=SinX NpUHMUMaeT
NONOXKUTENbHbIE 3HAYEHNA?

3. B KakMx 4eTBEepTAX TPUrOHOMETPUYECKOTO Kpyra GYHKLMA Y= COSX MPUHUMaAET
oTpULLATENbHbIE 3HAYEHNA?

4. Mpogonxkute onpeaeneHue: « CUHyC OCTPOro yrsia — 3710...».

5 MNpopgonxnte onpegeneHne: «k KOCUHYC OCTPOro yrna — 3To...».
6 Mpopgonxkute onpegenenme: « TaHreHCc oCTPOro yraa —sTo...».
7. Codopmynumpyite OCHOBHOE TPUTOHOMETPUUYECKOE TOXKA,ECTBO.

8 Yemy paBHO npousBeaeHme tgx*ctgx?

9 Yemy paseH sin(2x)? Chopmynmpyite npaBuao BbIYUCAEHNUA.

10. Yemy paBeH cos(2x)? Cdopmynnpyinte npaBuIO BbIYUCIEHUA.

11. Nepeyncaunte TPUroHOMeETPUYECKME PYHKLUUNM, YKAXKUTE UX Nepuoabl.

12. Yemy paBeH nepuoa PpyHKUMKM y=cos(4x)?

13. emy paseH nepuoa yHKUMKN y=cos(x/4)?

14. Onpeaenute ob6nactb 3HaYeHUA GyHKUMM y=3cos(5x)?

15. Nepeuyncnute cnocobbl peleHna TPUroHOMETPUYECKNX YPABHEHWA.

16. PackpouTe anroputm pelweHnAa OAHOPOAHLIX TPUFOHOMETPUYECKMUX
YPaBHEHWI NepBOro nopaakKa.

17. PackpoiTe anroputm peweHuss OAHOPOAHbIX TPUrOHOMETPUYECKUX
YPaBHEHWIN BTOPOro nopagkKa.

KoHTponbHaa paboTta No4
0O6a3aTtenbHaa YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasunbHbili omeem U3 4Yemoipex

npeosioyHceHHbLIX.

1. (1 6ann) B AABC sinC=2—?. Kakas n3 cTopoH asnaetca runoteHy3on AABC?
A) AB; B) AC; B) BC; T) CB.

2. (1 6ann) Yrnom Kakow yetsepTtu asnaetcs yron a=400°?
A)I;B) I1; B) I11; T) IV.
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3. (1 6ann) Kakne 13 dpyHKUNIM ABNAIOTCA YETHBIMN?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6ann) Kakne 13 ymncen aBNAOTCA KOPHEM YPaBHEHUA COS X = E?

A) x=

VA
g ’

I T
E)X—g, B)X_E' r)X—?.

Mpu ebinonHeHuu 3a0aruii 5-8 3anuwiume xo0 peweHuUsA U Nosay4YeHHbIl omeem.
. T Vs
5. (2 6anna) Bbiuncnure: sin S +Hcos .

6.(2 6anna) HaliauTe 3HaAYEHMeE BbiparkeHUn 4arccos\/2—5- 4arcsin(— \/2—5)

7. (2 6anna) JoKaxuTe ToXaecTo: 2sin(1m/2+a) + cos(m — a)= cosa.
8. (2 6anna) Pewute ypasHeHue: sin?x - 4 sinx + 3 =0.

AdononHutenbHaa Yactb

Mpu ebinonHeHuu 3adaHus 9 3anuwume x00, 060CHOBAHUE peweHuUs U
nosy4yeHHsIli omeem.

9. (3 6anna) Pewnte cuctemy ypaBHEHWIA:

{ Xt+ty=m
sinx + siny = 2.
3TaNOoHbI OTBETOB:

Homep 1 2 3 4 5 6 8 9

3a4aHuA

Otset B A B b 1 21 =+ 2m, | (G +2m; T+
nEZ 2mn),

ne Z
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3.4 NMpou3eo0Hasa hyHKyuu, ee npumeHeHue

O6pa3zosamenbHbie pe3ynbmamel, nodsaexcaujue nposepke (3nemeHmol):
MP6 1, MP6 4, NP6 6, NP6 14.
MNPy 1, MNPy 6, MNPy 7, MNPy 8, MNPy 9, MNPy 10, NPy 11, MNPy 18, NPy 19.
OKO01, OK02, OK03, OK04, OK05, OK06, OK07.
TeopeTnyeckue BONPOCHI:

1. MNpoponxute onpenenenune: «flocnenosaTtesibHOCTb — 3TO...».
2. MpuBeauTe npumep apnPMeTUYeCcKon NPOrpeccuu.

3. MpuBeauTe NpuMep reoMeTpMYEeCcKom NPorpeccmmn.

4, MpuBeauTe npumep 6ecKoHeYHOo ybbIBatOLLLEN TEOMETPUYECKOM NPOrpPeccunt.
5. Mpoaonxute onpegenenHune: «lponssogHaa — 370...».

6. PacKkpoiTe reoMeTpu4ecKkmim CMbICn NPOU3BOAHOMN.

7. Mpoaonxute onpeaenenmne: «KacatenbHaa —3710...».

8. Packpoite GU3n4eCcKnim cMbica NPOU3BOAHOM.

9. Mepeuncnnte npaBuna BbIMUCNEHNA NPON3BOLHDIX.

10. Yemy paBHa npon3BoAHaA CTENEHHON PyHKLUNKN?

11. Yemy paBHa Nnpou3BoAaHaA npousseneHma’?

12. Yemy paBHa Npom3BOAHAA YAaCTHOrO?

13. Yemy paBHa Npoun3BOAHAA CNOKHOMN PYHKUNN?

14. CdopmynupyiTe npusHaK BO3pacTaHma GYyHKLNUN.

15. CdopmynupyiTe npusHaK yobiBaHUSA GYHKLUN.

16. CdopmynumpyinTe npnsHaK TOYKN MaKCMMyma GyHKLNUN.

17. CdopmynupyiTe npusHaKk TOYKM MUHUMYMA QYHKLMUN.

18. CocTtaBbTe aNropuMtTM peleHuMa 3afay Ha HaxoXKaeHua Haubonblero u
HaUMeHbLIero 3HayeHua PYHKLUMN Ha OTpe3Ke?

19. CocTtaBbTe aNroputm MUcCAenoBaHMA M NOCTPOEHUA rpadmKka PyHKUMKU C
NMOMOLLIO NPOM3BOAHOMN.

20. KaK HauTh BepTMKa/IbHYO acMMNTOTY rpadmka GyHKumm?

KoHTponbHasa paborta Ne5
06a3arenbHasa YacTb

Mpu peweHuu 3adaHuli 1-4 3anuwume npPAsuUabHLIL omeem U3 4Yembipex

npeosIoHCeHHbIX.
1. (1 6ann) Yemy pasHa npounssogHan GYHKLMM y=cos>x?
A) y'=—sin’; B)y'=-2sin’x; B)y’'=-2cosxsinx; ) y'=2cos x.
2. (1 6ann) No Kakon M3 GopPMYy BbIYMUCAETCA NPOU3BOAHAA NPON3BEAEHUNA?
A) () =u"+v'; B) (uv)=u'vauv'; B) () = 5 ) (F(g(x) =F (g(x)*g ().
3. (1 6ann) Pewwute ypasHeHnue f'(x)=0, ecam f(x)=3x% — 6x +4. BoibepuTte oTseT.
A) 1;B) -1; B) 4;T) -4.
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4.

(1 6ann) Ha pucyHke wu3obpaxkeH rpaduk npomsBoaHOM yHKUMK f(x),
onpeaeneHHon Ha uHTepsane (—10; 8). Hangute KOAMYECTBO TOYEK MAaKCUMYMa PYHKLUUM
f(x) Ha oTpe3ke [-9;6].

-
|
-
-
pa—

%t

x®
Y

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

Mpu ebinonHeHuu 3a0aruii 5-8 3anuwiume xo0 peweHusA U Nosay4YeHHbIl omeem.
5. (2 6anna)

MaTepmaanaﬂ TOYKa [ABUNXKETCA I'IpFlMOJ'IVIHEVIHO Nno 3aKOHY

(roe x — paccTtoAHMe OT TOYKM OTcyeTa B mMeTpax, t —
BpemA B CeKyHAax, U3MepeHHOoe C Hayana ABuxeHua). Haliaute ee ckopoctb (B m/c) B
MOMEHT BPEMEHMU

6. (2 6anna) Ha pucyHke n3obparkéH rpadumk GpyHKUMM y = f(Xx) 1 KacaTeNbHaA K Hemy
B TOYKe C abcumccoit xo. Halgute 3HayeHne npomsBoaHoON GyHKUMM f(x) B TOUKE Xo.

7.(2 6anna) PewnTe HepaBEHCTBO:

(x—2)(x+3)
) >0

8. (2 6anna) UccneposaTb pyHKUMIO f(X)=x> — 3X 1 nocTPoOUTb eé rpaduK.

[ononHutenbHana Yactb
Mpu ebinonHeHuu 3adaHua 9 3anuwume xo00, 060CHOBaHUE peweHUs U
nony4eHHoIli omeem.

3abop no nepumeTpy?

9. (3 6anna) Pupme «CafoBoa» BbIAENAIOT YYacTOK 3eMnun naowagbio 100 m2.
04,06puUT anpeKkTop dmupmbl «CagoBoa», yunTbiBas, YTo HeobxoaMmo byaeT NocTaBUTb

MpeanaratoT YeTblpe y4acTKa pasHbix pa3mepos: 25x4; 20x5; 12,5x8; 10x10. Kakony4dactok

9Ta/I0HbI OTBETOB:
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Homep 6 7 9

3agaHus

OTBeT 1,25 | (-3;2), 10x10
(8; +==)
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3.5 MHo202paHHUKU U mena epaw,eHus

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):
NP6 1, NP6 6, NP6 9, NP6 10, MP6 11, MP6 12, NP6 14.

MPy 1, MPy 12, NPy 13, NPy 14, NPy 15, NPy 16, NPy 18, NPy 19.
OKO01,0K02,0K03,0K04, OK05, OK06, OKO07.

TeopeTnyecKkme Bonpochbl:

1. Mpoponxute onpegenenme: « MHOrorpaHHMK — 3TO...».

2. Mpogonkute onpegenexHue: «Mpusma —3710...».

3. Mpopgonxkute onpeaenexHne: «MpAMOYronbHbIN Napannenenunes — 31o...».

4. Mpopgonxkute onpeaenerHune: «Kyb —ato...».

5. MNpogonxkute onpegeneHuve: «MNupammaa — 3T10...».

6. Codopmynunpymnte CBOMCTBO O NPOTUBONEXKALUMX FPAHAX Napannenenvnea.

7. Chopmynumpyrte CBOMCTBO O AMaroHanAxX napannenenvneaa.

8. Coopmynupymte CBOMCTBO O AMArOHaAM W  JINHEWHbIX pa3mepax
NPAMOYro/bHOro Napanaenenunesa.

9. Kakaa npmM3ma Ha3bIiBAeTCA NPAMOMN?

10. Kakas npu3ma HasbiBaeTcsA NPaBUAbHON?

11. PacKpoiiTe NoHATUE «NPaBUIbHAA NMpPammnaa».

12. Yto0 TaKoe anodpema npaBUAbHON NUPaMUAbI?

13. B uyem OTAMYME NOAHON MOBEPXHOCTM MPM3Mbl OT MOJIHOM MOBEPXHOCTU
nupamuabl’?

14. Cdopmynupyiite Teopemy O BblYUCAEHMM OOKOBOM MOBEPXHOCTU MPSMOW
NpU3Mbl.

15. Cdopmynupyiite Teopemy o BblYMCAeHUM BOKOBOM NOBEPXHOCTU NPABUIbHOM
nMpamumasbl.

16. HasosuTe NnpegmeTbl U3 Bawen NPodecCMOHaNbHOM AeATeNbHOCTHN, KOTOpbIEe
nmetoT GopMbl MHOFOTPaHHUKOB.

17. Kakve MHOrorpaHHMKM Ha3bIiBAOTCA NpaBuabHbIMM?  [lepedncaunte
npaBubHble MHOTOrPaHHUKW.

18. [pogonxute onpegenenHue: «UlMnmHap —3T1o...».

19. Tpoponxkute onpeneneHne: «k KOHyC —370...».

20. Npoponxute onpeaeneHune: «YceyeHHbIN KOHYC — 3T0...».

21. [pogonxute onpenenenHune: «lWap —3to...».

22. YTO0 ABNAETCA BbICOTOM YyCEYEHHOr0O KOHyca?

23. Y10 ABNAETCA OCEeBbIM CeYeHMeM UMAMHAPA, KOHYCA, YCeYEHHOro KOHYCa,
wapa?

24. Nepeuncnaunte eaMHULbI U3MEPEHUA NowWaam, obbema.

25. Yemy paBHO OTHOLLUEHME N/owWaden noBepxHocTen nNoaobHbIx ¢uryp B

NpPoCTpaHcTBe?
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26. Yemy paBHO OTHOLLIEHME 06BEMOB NOA0OHbIX pUryp B NpoCTpaHCcTBE?
27. HasosuTte npeameTbl U3 Bawen NpodecCMoHabHOM AeATENBHOCTU, KOTOPbIe
nmeroT GopMbl TeN BpaLLEHUA.

KoHTponbHaa paboTta No6
O6a3aTtenbHaa YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPAsUabHLIL omeem U3 4Yembipex

npeosIoMHceHHbIX.

1. (1 6ann) B KakKux eauHMUAX W3MepsieTcs naowagb MNOBEepPXHOCTU
MHOTOrpaHHuKa?

A) B rpagycax; b) B meTpax; B) B KBaapaTHbix meTpax; ') B ABYrpaHHbIX rpagycax.

2. (1 6ann) Nnowaanb 60KOBOM NOBEPXHOCTM NPU3MbI BblYMCAAETCA NO GopMmye:

A) S =Seok + 2 Soch-; B) Seok =Pocw™H; B) S = Bpok + S Soc; ') SGOK =2P,,*H.

3. (1 6ann) Yto saBNAETCA OCEBbIM CEYEHNEM YCEYEHHOTO KOHYCa?

A) paBHObegpeHHbIM TpeyronbHWK; B) paBHoGeapeHHas Tpaneuus; B)
NPSAMOYrofibHUK; ') NnpAaMoyroabHasa Tpaneuus.

4. (1 6ann) Kakasa ¢urypa nony4yaerca npu BpPaLLEHUN NPAMOYTO/1bHOIO TPEYro/bHMKA

BOKPYr O4HOr0 13 CBOUX KaTeToB?
A) KoHyc; B) yceueHHbI KOHYC; B) nupamnaa; N yceueHHas nupammaa.
Mpu ebinonHeHuu 3adaHuli 5-8 3anuwiume xo0 peweHus U Nosay4YeHHbIl omeem.

5. (2 6anna) Pebpo ocHOBaHWA NPaBUAbHOM TPEYroabHOM NMpamumabl 3 m, anodpema
6m. Hanaute nnowanb 6OKOBOW NOBEPXHOCTM NMPAMMAbI.

6. (2 6anna) AnaroHanb Kyba paBHa Hanaute ero ob6bem.

7. (2 6anna) MpAMOYrosibHUK CO CTOPOHAMM 8CM U 3CM BpaLLL@ETCA BOKPYT 6bobLlei
CTOpOHbI. Haliamute o0b6bem, nnowaan 60KOBON M NOMIHOM NMOBEPXHOCTEN MONYYEHHOIO
Tena.

8. (2 6anna) BbluMcanTb NOBEPXHOCTb KPOHbI KYCTapHUKA, MetoLero ¢opmy Lwapa
paguyca 0,5 m. B oTBeT 3anmwmnTe YNCNo, AeNeHHOoe HaT.

JononHntenbHasa YacTb

Mpu evinonHeHuu 3a0aHuA 9 3anuwume x00, 060CHOBAHUe peweHuUs U
nony4eHHoIli omeem.

9. (3 6anna) Co3pgatb modenb KAymbbl, nmerowein Gopmy KOMOMHUPOBAHHOIO
reoOMeTPpUYecKoro Tena, BbINOJHUTL HeobxoauMble pacyeTbl (naowaab, o0b6bem,
KOJINYECTBO M BUAbI CAXKEHLEB).

Mpepnonaraembie Mogeny KNymb:
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JTaNOHblI OTBETOB:

Homep 5 6 7

3apaHuA

OtBer 27 2744 | 72 T;
48 T;
64 T
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3.6 epsoobpa3Hasa ¢pyHKyuu, ee npumeHeHue

O6pazosamenbHble pe3ysbmamel, nodsexcaujue nposepke (3nemeHmol):

MP6 1, MP6 4, NP6 6, MP6 14.
NPy 1, NPy 6, NPy 7, NPy 8, MPy 9, MPy 10, NPy 11, NPy 18, NPy 19.
OK 01, 0K02, OK03, OK 04, OK05, OK 06, OK 07.

TeopeTnuyeckue Bonpocobl:
Mpoaonkute onpeaeneHune: « PyHKuma F(x) HasbiBaeTca ...».
PacKkpoiiTe reoMeTpn4eCcKMUim CMbICN ONpeaesieHHOro MHTerpana.
MpoaonxuTe onpeaeneHune: « KpusonmHelHas Tpaneums — 3T10...».
Coopmynupyiite popmyny HbtoToHa-/lenbHMUa.
B uem 3akntouaeTca obwmii BuA, Bcex nepBoobpasHbIx?
Mepeuncnnte npaBuaa BbIYUCIEHNA UHTETPAJIOB.

ounkwneE

KoHTpoabHasa paborta Ne7
Ob6a3arenbHasn YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasunbHbili omeem U3 4Yemoipex

npeosIoHCeHHbIX.
1. (1 6ann) Ana kakoi us dyHKUMIA dyHKUMA F(X)=x3-3x*+1 aBnaeTca nepsoobpasHoi?
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) AaHa pyHKumaA f(x)=3x*+1. Yemy pasHa F(1)
A) 2;6) 4; B) 6;T) 1§.
3. (1 6ann) O6wwMIt BNA 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) Bolumcante onpeaeneHHbl MHTerpan ff xdx.

A)-1;6)1;B)-1,5;TI)1,5.

Mpu evbinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHslli omeem.

5. (2 6anna) Asnaetca an F(x)=x3-3x+1 nepsoobpasHoit ana dbyHkumm f(x)=3(x>1)?

6. (2 6anna) 3apaite nepsoobpasHyto F(x) ana pyHKumm f(x)=3x>-2X, ecnm n3sectHbl
KoopAauHaTbl Toduku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke usobparkeH rpaduk ¢yHkumm y=f(x), onpenenéHHoi Ha
nHTepBane (—3; 11). Hanaute HanmeHbLlee 3HaYeHne GyHKUMM f(x)Ha oTpe3ke [2; 9,5].
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8. (2 6anna) Ha pucyHKe nsobparxeH rpapumk Hekotopon pyHKummn y=f(x). Monb3lyacb

. 5
PUCYHKOM, BbIYMCNNTE ONpeneneHHbIN |/|HTerpanf1 f(x)dx.

YA
4

y=f{x)

e . e e s . e s s . .

(7] Sy ———

AdononHutenbHasa 4YacTb

Mpu ebinonHeHuu 3adaHua 9 3anuwume xo00, 060CHO8aHUe peweHUa U
noay4eHHoili omeem.
9. (3 6anna) Bbluncantb NaoWaab KNymbbl, NeEpUMETP KOTOPOW OrpPaHUUYNBAOT IMHWN

y=0, y=X, y=-2x+6. Pewuntb AByma cnocobamu. Caenatb YepTex.

3TaNOHbI OTBETOB:

Homep 2 3 4 5 6 7 8
3a4aHuA
OTBer A ) r Aa x3-x2+4 -3 12
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3.7 CmeneHu u KopHU. CmeneHHAsA (PyHKYUsA

O6paszosamesnbHble pe3ynbmamel, nodsexcaujue nposepke (3nemeHmol):
MP6 1, NP6 2, MP6 3, MP6 5, MP6 6, MP6 14.

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

OK 01, OK02, OK03, OK 04, OK 05, OK 06.

TeopeTnyeckue BONpPOCHI:

1 CodopmynupymnTte onpeaeneHme cteneHHom GyHKUUN.

2. Mepeuncnnte cBOMCTBA CTENEHHOM PYHKLUUM C LLebIM NOKa3aTeNem.

3. Mepeuncnnte CBOMCTBA CTENEeHM C AENCTBUTENbHbIM  MOKasaTeNem.
MpuBeguTe npumepsl.

4, Mepeuncante CBOMCTBA KOPHA HaTypasibHOM cTeneHu. Mpuseaute Nnpumepsbl

5. Ha 4yTo Heob6xoAMMO 06pPaTUTb BHUMAHUE NPU PELUEHUN UPPALLMOHANIBHOTO
YPaBHEHWUs YETHOM CTeNneHn?

6. Yemy paBeH KOpeHb YETHOM CTEMEHU M3 oTpuuaTenbHoro Yncna? Mpuseaute
npumep.

7. Yemy paBeH KOpEHb HEYEeTHOM CTeneHM M3 OTPULATEeNbHOro 4Ymucna?
MpuBeauTe npumep.

8. Ha uTo cTouT 06paTUTL BHUMAHWE NPU PELLEHNN MPPALNOHANbHbBIX, APOOHO-

PaLUMOHANbHbIX YPaBHEHUI U HEPABEHCTB?

KoHTponbHasa paborta Ne 8
0O6a3aTtenbHaa YacTb
Mpu peweHuu 3adaruli 1-4 3anuwume npPAsUabHLIL omeem U3 4Yembipex

npeosioMHceHHbLIX.

1. (1 6ann) Mexay KakMmu ABYMSA HaTypPasibHbIMW YNCAAMWN HAXOAMUTCS YUCNO ¥19?
A)19120;6)213;B)181n19;T) 3 un4.

2. (1 6ann) Onpepenute KopeHb ypaBHeHUsa x°=125

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

3. (1 6ann) Pacnonoxute B nopaaKe Bo3pactaHma Yncna: 2; i/?, V17

A) 2;3/5; ¥17;8) 2; V/17; 3/5; B) 3/5; 2; V17; 1) ¥/17; 2; /5.

4. (1 6ann) YMHO»Kaa yncna c 04MHAKOBbIM OCHOBaHUEM, UX CTEMEHMN...?

A) ymHoKaem; B) nenum; B) cknagbiBaem; M) oTHUMaem.

Mpu evinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHuUA U Nosy4eHHolli omeem.

5. (2 6anna) Hanaute 3HayeHUe BblpaXKeHUA npu a=7.
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6. (2 6anna) Hanaute 3HayeHUe BblpaKeHUA .
7. (2 6anna) PacctoaHne oT HabaoaaTenna, HaxoaAlWerocs Ha Hebonblo BbicoTe h
KWIOMETPOB Hag 3emnél, A0 Habnaaemol UM JIMHUM FTOPU3OHTA BbIYUCAIAETCA NO

dopmyne

8. (2 6banna) PewmnTte ypaBHeHUe

NononHuTenbHaga 4Yactb

, Tae R=6400 km — pagmnyc 3emnun. C Kakom BbICOTbl FTOPU3OHT BUAEH
Ha paccTtoAaHnKn 48 KunomeTtpos? OTBET Bblpa3nTe B KUJIOMETPAX.

lMpu evinonHeHuu 3a0aHus 9 3anuwume x00, obocHosaHue peweHusa U

rnosy4eHHbol i omeem.

9. (3 6anna) Pewunte rpadpmnyeckm cMCTEMy ypPaBHEHUN: {

3TaNoOHbI OTBETOB:

y = VX
=X

Homep 5 7 8 9
3agaHuA
OtBeTt 49 0,18 -36 (1;1)
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3.8 NMokazamenvHasa hyHKYUA

O6paszosamesnbHbie pe3yabmamel, nodnexcaujue nposepKe (3nemeHmeol):

NP6 1, MP62, NP6 3,MP64, NP6 5, NP6 6, NP6 14.
MNPy 1, NPy 5, MPy 6, NPy 7, NPy 8, MNPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5,0K6.

TeopeTnyeckue BONPOChHI:

1. Chopmynupyite onpeaeneHme nokasaTenbHom GyHKUUN.

2. MNepeuyncnmnte cBOMCTBA NOKa3aTeNIbHON GYHKUUN.

3. Mepeuncnnte cnocobbl peleHmna NoKasaTeIbHbIX YPaBHEHWUMN.

4. CoopmynupyiiTe  NpaBUNO  peleHua  NPOCTeMWMX  MNOKa3aTeNbHbIX
HepaBeHCTB.

5. B uem 3aKkntovaeTca rpadpmyeckunii cnocob pelleHns ypaBHEHUM.

6. Mpuseaunte npumep GyHKLUMOHANbHON 3aBUCUMOCTM NOKA3aTeIbHOM QYHKLNKN U3
peasibHOM KU3HW.

KoHTponbHasa paborta Ne9

06a3arenbHasa YacTb
Mpu peweruu 3adaruli 1-4 3anuwume npasunabHeIli omeem U3 Yemobipex

npeosioHeHHbIX.

1. (1 6ann) Mpun Kakom 3HavyeHUM a ¢yHKUMA y=a* bGbiBaeT Ha Bceill obnactu
onpepeneHua?

A) a=§; B) a=8,25; B) a=§; M) a=\/3.
2.(1 6ann) Ha pucyHke nsobpakéH rpadmk dyHKummn Bnga f(x)=a*. Haiante s3HaueHme

f2).

——
| O pm.l,;,-m :E{

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

3. (1 6ann) PyHKUMA 3aaaHa GOPMYNON: f(x)=(§)x. Yemy paBHo f(-2)?
A) - B)-4;B) 4;T) V2.

4. (1 6ann) KopeHb ypaBHEHMUA ?
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A) 12,5; B) 13; B) 14;T) 15.

Mpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHus U Noay4YeHHblli omeem.
5. (2 6anna) HaiauTte KopeHb ypaBHeHna 3%2-5%3%=12
6. (2 6anna) CKONbKO LEenbIX peLeHnin umeet HepaBeHcTBO1<7%1<497?

7. (2 6anna) Hanaute TouKy Makcumyma pyHKLUMH
8. (2 6banna) B xoae pacnaga pagAnoakTUBHOIO M30TOMa ero Macca YMeHbLUaeTcs No

3aKOHY rae mo — HayanbHaa macca usortona, t — Bpems, npowesliee
OT Ha4ya/bHOro MOMeHTa, T — nepuog noaypacnaga. B HayanbHbIM MOMEHT BpPEMEHMU
Mmacca nsotona 184 mr. Mepuoa ero nonypacnaga cocraBnaer 7 MuH. Hanaute, yepes
CKOJIbKO MMHYT Macca n3otona byaet paBHa 23 mr.

AononHutenbHasa 4YacTb
llpu ebinonHeHuUUu 3a0aHuUs 9 3anuwume xo00, obocHosaHue peweHua u
ﬂOﬂy‘iEHHblﬁ omeem.

y—2x=0

9. (3 6anna) Pewunte rpadpnyeckm cucteMy ypaBHEHUN: {y _ X — ("

3TaNOHbl 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 Jlocapugmel. Jloeapugpmuyeckas pyHKyus

Ob6pazosamesnbHble pe3ynbmameol, nodnexcaujue nposepke (3nemeHmol):

NP6 1, NP6 2, MP6 3, MP6 4, NP6 5, NP6 6, NP6 14.
MNPy 1, MPy 5, NPy 6, NMPy 7, NPy 8, MPy 18, MNPy 19.
OK1,0K2,0K3,0K4,0K5, OK6.

TeopeTnyecKkme Bonpochbl:

1. Codopmynupymte onpegeneHme norapuPpmmyeckon GyHKLUN.

2. Mepeuncnnte cBoMCTBa NorapmPmmyeckon GyHKLNN.

3. Mpopgonxkute onpeaenexHue: «Jlorapupm —3T0...».

4, Yemy paBeH fiorapndm nponsseseHuns’?

5. Yemy paBeH norapmpm 4actHOro?

6. MpuBeaute npumepbl norapuPmuMyeckon cnupanu B npupoae U B
OKpYrKaloLwem mupe.

7. Ha uyto ctout 06paTuTb BHMMAHWE MpPWU pPeLeHUU NIOrapUPMUUYECKUX U
YPaBHEHMN N HEPABEHCTB?

6. Mepeuncante cnocobbl peleHna norapuPMmUYecKmnx ypaBHEHNN.

7. Coopmynupyinte npaBuno peleHna NpPoCTenWwmnx norapndmmnyeckmnx
HepaBEeHCTB.

8. B uem 3akntouaeTca rpadpmyeckmnii cnocob peleHns ypaBHEHUMN.

6. NpueeguTe npumep GYHKUMOHANBHOMN 3aBUCUMOCTU 1IOFapUPMUYECKOMn GyHKLM
N3 peasibHOM ¥KU3HMW.

KoHTtponbHasa paborta Ne10
06a3arenbHasa YacTb
Mpu peweruu 3adaruli 1-4 3anuwume npPAsuabHLI omeem U3 Yemobipex

npeosioMHeHHbIX.
1. (1 6ann) Kakas u3 pyHKUKNIA BO3pacTaeT Ha Bcelt obnactm onpeneneHma?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log: x.
2
2. (1 6ann) Yraxkute obnactb onpeaenenus dyHkumm f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-22; -1,5), (7; +°).; B) (-1,5; 7); T) (-2°; -7), (1,5; +o°).
3. (1 6ann) PacnonoxuTb B nopaaKe BospactaHua: log, s 4; log, 5 0,4,log, 5 i.
A) log 5 4; log, 5 0,4;1log 5 i; B) log s 4;log0,5i; logy 5 0,4;
1 1
B) 10g0’5 Z; 10g0,5 0,4; 10g0’5 4 ; r) lOgO,S 0,4; 10g0,5 Z; 10g0‘5 4‘.

4.(1 6ann) HatauTte KOpeHb ypaBHEHUA
A)11; b) -11; B) -3; T) 3.
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lMpu ebinonHeHuu 3a0aHuli 5-8 3anuwiume xo00 peweHus U nosay4yeHHslli omeem.
5. (2 6anna) Onpepenute 3HaudeHue Bbipaxerna log, 2 + log, 3 + 210824,
6. (2 6anna) YKarkute HaMMeHbLUee Lenoe peLleHne HepaBeHCTBa:

log;(6x— 4) > 2.

7.(2 6anna) Hangute TouKy Makcumyma GpyHKLUUM

8. (2 6banna) Ona oborpesa NomeLleHUs, TemrnepaTypa B KOTOPOM NoAAepHKUBaAETCS
Ha ypoBHe T,=15° yepe3 pagunatop OTONNAEHMA MNPOMYCKAOT ropAadvyto Boay. Pacxop,
npoxoasuen yepes Tpyby pagmnatopa soabl m =0,6 kr/c. NMpoxoasa no Tpybe paccrosHue
X, BOAa OX/1a)KAaeTcs OT HayanbHOM TemnepaTtypbl T;=91° go TemnepaTypbl T, NPUYEM

roe — TenJIoéMKOCTb BO/bl, —
Ko3pdunumeHT TennoobmeHa, a — NOCTOAHHaA. Hangute, 4,0 KaKon TemnepaTtypbl
(B rpagycax Llenbcuna) oxnagutca Boaa, ecnv agnunHa Tpybbl pagmaTopa pasHa 144 m.

AononHuTtenbHasa 4YacTb

llpu ebInonHeHUU 3a0aHuUs 9 3anuwume xo00, obocHosaHue peweHua u
ﬂOﬂy‘iEHHbll'j omeem.

2x =log; 135 —1
9. (3 6anna) Pewwnte rpadpurueckun cuctemy ypaBHeHMVl:{y +2x = log; 135 —logs 5

2y —3x=6 '
3TaNoHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3apaHuA
OTBer A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemernmuvt meopuu 2paghoe

Oopa3zosamenvHule pe3yibmambl, nooiexcauiue nposepke (31emeHmal):

ITP6 1, ITPG 2.
[Py 1, TPy 2, TIPy 3.
OK 1, 0K 4, OK 6, OK 7.

TeopeTnuyeckue BONPOCHI:
Cdopmynupyiite onpeeneHne MHOKECTBA.
[Iponomxkure onpenenenue: « OObeIUHEHUE MHOKECTB — 3TO...».
[Iponomxure onpenenenue: «llepecedeHne MHOXKECTB — 3TO...».
[Iponomkure onpenenenue: « PA3HOCTH MHOKECTB — 3TO...».
N306pazute 00bequHEHNE IBYX MHOKECTB Ha Kpyrax Duiepa.
N300pa3uTte nepeceueHne Tpex MHOKECTB Ha Kpyrax Duepa.
Chopmynupyiite onpenenenue rpada. Yto Ha3zbIBaeTCs BEPUIMHON, peOpoM
rpada?
8. Kax HaiiTu cteneHp BepimHbl rpada?
9. HazoBuTe OTIMYUTENbHBIE YEPTHI OJHOTO M HEMOJIHOTO rpadoB.

Nook~owbdE

10.HazoBuTe OTIMUUTETBHBIE Y€PThI CBA3HOTO U HECBSI3HOTO Ipad)oB.

Koutpoanuas padora (Nel3)
Qo0s13aTeILHASA YACTh

Ilpu pewenuu 3a0anun 1-4 3anumwiume npagunbHBIL oOmeéem U3 uembvlpex

NPeOn0IHCEHHbIX.
1. (1 6amm) Kakas oneparus n3o0paxeHa Ha Kpyrax Jumepa?

A)E=AuB;B)E=4nB;B)E=4\51) E=A-B.
2. (1 6amn) Kakoit rpad nmpeactasien?
A) nmommbiii; b) Henmonueiit; B) JEPEBO; I') HymeBoi.

3. (1 6aymn) [IsTepo pabounx BCTPETUIUCH ITPHU BHICAJIKE IBETOB B KIyMObI. CKOJILKO

BCEr0 OBLIO CENIAHO PYKOTIOKATHI
A) 10; b) 11; B) 5; I) 6.
4. (1 6amn) Onpenenure CTENEHb BEPIIUHEI B:

A)8;b)11;B)3; 1) 5.
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Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume xX00 pewieHus u noayueHHblil O eem.

5. (2 6amna) 1. Jlaner nBa MHOKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}.
3anummTe 1 n300pa3uTe rpapuuecKu HOBOC MHOXKECTBO E: a) E= AuUB ; 0)F = AnB .

6. (2 6ayna) Komunel [1Py3bs1 3aHUMAaIOTCS] KAKUM-HUOYAb BUAOM criopTa. 14 u3 Hux
yBiekatorcst GyroosioM, a 10 — 6acker60s10M. 1 TOJIBKO ABOE YBIICKAOTCS U TEM U
[TPyrum BugoMm cnopta. Ckosbko [1Py3eit y Tomu?»

7. (2 6auta) Ha pucyHke — cxeMa Jopor, CBA3BIBAIOIIMX TOpOCcKUe apku A, b, B,
I', I, E. Tlo kaxa0u 1opore MOKHO JIBUTaThCs TOJIBKO B OJTHOM HaIIPaBJIEHUH, YKA3AHHOM
cTpenkoi. CKOJBKO CYIIECTBYET Pa3JIMYHBIX H}I}éTeﬁ u3 napka A B napk E?

B A
8. (2 6aya) MosxHO 1M HApHCOBaTh M300paKEHHBIM HA PUCYHKE Tpad HE OTpbIBas
KapaHjaml oT Oymaru ¥ IpoBOJsl KaXxa0€e pedpo pOBHO OJIMH pa3?

JlomoJHUTEJbHASA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000cHOBanHue peuwieHus u
NOIYYEHHbLI O 6em.

9. (3 6amma) [lepByro WM BTOPYIO KOHTPOJIbHBIE PAOOTHI IO MaTeMaTHUKE YCIICIITHO
Hanucaiu 33 CTyJEeHTa, MEPBYIO0 WK TPeTblo — 31 CTYIEHT, BTOPYIO WM TPEThIO — 32

ctyaeHta. He mMeHee NByX KOHTPOJBHBIX paboT BeIMOMHWIM 20 cTyaeHTOB. CKOJIBKO
CTYZEHTOB YCHEUIHO PELIMIN TOJIbKO OJIHY KOHTPOJbHYIO paboTy?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHUA
OTBer B b 10 I - 22 8 HET 18
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3.11 3nemeHmobl KOMbBUHAGMOPUKU, CMaMuCMUuKuU U meopuu eepoamHocmeli

O6paszoeamesnbHbie pe3ynbmamel, nodnaexcaujue npoeepKe (3nemeHmeol):

NP6 7, NP6 8, NP6 14.
MNPy 1, MNPy 2, MNPy 3, MNPy 4, MNPy 12, NPy 13, MNPy 14, NPy 18, MPy 19.
OK1,0K2,0K3, 0K4, OKS5.
MK1.2, MK 1.3.
TeopeTnyeckme BONpocChi:
1. Mpogonkute onpegeneHune: «CnyvyamHoe cobbitve — 370..». [MpuBeaute
npumep.
2. MpuBeguTe Nnpumep [4,0CTOBEPHOrO cCoObbLITUA.
3. MpuBeguTe Npumep HEBO3MOXKHOIO CObbITUA.
4, Mpoaonxute onpeaeneHune: «BeposTHOCTb CY4aMHOro CObbITUA — 3TO...».
5. ChdopmynmpymnTte NpaBuIO HAXOKAEHNA CNOXKEHNA BEPOATHOCTEMN.
6. ChdopmynumpymnTte NpaBUNO YMHOXKEHMA BEPOATHOCTEMN.
7. Kak HanTu cpegHee apudmeTmyeckoe YMcaoBoro paaa’?
8. Kak HanTKn meamaHy YncnoBoro paaa?
9. Kak BbluncnaeTca paamax 4McaoBoro paga’?
10. [nA yero HyKHbl Anarpammel, rpadpukun’? Nepeuncante BuAabl AMarpamm.
11. MpuBeauTe npumepbl NPOABIEHUA 3aKOHA OOAbLIMX YMCEN B MPUPOAHbIX
ABNEHUAX.
12. TMpwueBeauTe NpMmepbl NPOAB/EHNA 3aKOHA 60bLIMX YMCeN B OOLLECTBEHHbIX
ABNEHUAX.
13. Y70 M3y4aeT CTaTUCTMKA?
14. Tpopgonxute onpegenenmne: «CoyetaHme —3T0...».
15. [pogonxute onpepenenune: «PasmelLeHme — 3T0...».
16. [pogonxute onpegenenune: «llepectaHOBKNU — 3TO...».
17. MNpuBeauTte npuMep MHOXKECTBA U3 PeasibHOM }KU3HW.
18. Tpueegute npumep onepauym nepecevyeHmna MHOXKeCTB.
19. NMpwueBeauTe npumep onepaumm o6begUHEHNA MHOMKECTB.
20. Tlpueeagute npumep onepaumm pasHOCTU MHOXKECTB.
21. PackpouTte noHATUA «rpad», K AEPEBOY, KLINKAY.

KoHTtponbHasa paborta Nel1l
06a3arenbHasa YacTb

Mpu peweHuu 3adaHuli 1-4 3anuwume npasusabHbIli omeem u3 4Yemoipex
npeosIoMHceHHbIX.

1.

(1 6ann) KombuHaTopuKa — 3TO pasgen MaTeMaTUKKM, OTBeYalowWmi Ha

BOMPOCbl CKONIbKUMU CI'IOCO6aMI/1, MOXHO Bbl6paTb A/1eMEHTDI ...
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A) 3alaHHOro KOHEeYHOro MHokectBa; b) beckoHeyHoro mHoxectsa; B) ntoboro
MHOXecTBa; ') MppaunoHaNbHbIX YMCen.

2. (1 6ann) CoeauHeHua u3 n anemeHToB, oTandatowmecs MPyr ot MPyra Tonbko
NOPAAKOM PACNO/IOKEHMA B HUX 9N1E€MEHTOB, Ha3bIBalOTCA:

A) nepectaHoBKamu; b) couetaHmamm; B) pasmeweHmnamu; ) KombUHaUMAMMN.

3. (1 6ann) Yumcno Bcex BO3IMOXKHbIX pa3MGIJ.I,eHMl71 BblYMCNAeTCcAa no d)opmyne:
n!

A) AT = n(n —m); B) AT = nn—1).. (n—m+1); B) A} = (n—m)'; N Ay =

n(n+m)

4. (1 6ann) MNpynnupoBKa — 370...

A) ynopsgoyeHne eAuHMUL, COBOKYMHOCTM MO Npu3HaKy; B) pasbueHue eauHul,
COBOKYMHOCTW Ha FPynnbl N0 NpU3HaKy; B) 0606ueHne eagnHUYHbBIX paKToB; ') 0606LeHMe
eAMHUYHbIX MPU3HAKOB.

Mpu ebinonHeHuu 3a0aHuii 5-8 3anuwume xo00 peweHusa U Noay4eHHslli omeem.

5. (2 6anna) B cpeaHem n3s 2000 cagoBbiX HAacOCOB, MOCTYMNUBLLUNX B NPOAaKy, 6
noATekaroT. Hanaute BepoATHOCTb TOFO, YTO OAMH CNY4YaMHO BbiOpPaHHbIN AN KOHTPOSA
Hacoc He noATeKaeT?

6. (2 6anna) CpaBHUTb BCXOXKECTb CEMAH NtOObIX TPEX BUAOB O4HONETHMX LIBETOB 33
nocnegHue 3 roga. CoctaBuUTb AMarpammy no HalaeHHbIM AaHHbIM. CaenaTb BbIBOAbI.

7.(2 6anna) UpetoBoay Npeasnoxunmykpacutb Knymoby uBetamu, ncnonbsya 3 suaa.
CKONbKO pa3nnyHbIX BapMaHTOB eCTb Yy LBETOBOAA, €C/IN eCcTb BbiOOp 13 5 BMA0B pa3HoOM
paccagbi?

8. (2 6banna) CkonbKMMK cnocobamm MoX¥KHO NocaanTb 4 KyCTapHUKa B OA4MH pAa?

JononHuTenbHasa 4acTb

Mpu ebinonHeHuu 3a0aHuAa 9 3anuwume x00, o060CHosaHue peweHus U
nosy4YeHHsIli omeem.

9. (3 6anna) Y106bI NOCTYNUTb B MHCTUTYT Ha cheuManbHOCTb «MacTep capoBo-
NMapKoBOro u naHAWadTHOro CTPOUTENbCTBA», abUTYPUEHT A0/1KeH HabpaTb Ha EM He
MmeHee 70 6annoB Mo Kakaomy M3 TPEX NPeaMeTOB— MaATEMATUKA, PYCCKUM A3bIK U
MHOCTPAHHbIM A3bIK. YTOObI NOCTYNUTb HAa CneuManbHOCTb K KoMmepuma», HY*KHO HabpaTb
He meHee 70 6anN10B NO KaxKAoMy U3 TPEX NPeAMETOB — MaTeMaTUKa, PYCCKUM A3bIK U
oblecTtBo3HaHuMe.

BeposaTHOCTb TOro, 4TO abUTypUeHT 3. NoNy4nT He MeHee 70 6anN0B NO MaTEMATUKE,
pasHa 0,6, no pycckomy A3blky — 0,8, no MHOCTpaHHOMY A3blKYy — 0,7 M no
obuwectBo3HaHuo — 0,5.

Hangute BepoATHOCTb TOro, Y4TO 3. CMOXKET MOCTynuUTb XOTA Obl Ha O4HY M3 ABYX
YNOMAHYTbIX CNeuyanbHOCTEMN.

3TaNOHbI OTBETOB:
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Homep 5 7 8 9
3a4aHuA
OTBet 0,997 10 24 0,408
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3.12 YpasHeHus u HepaseHcmea

O6pa3zosamersbHbie pe3ynbmamel, nodnexcaujue npoeepKe (3nemeHmeol):
NP6 2, NP6 3, NP6 14.

MPy 1, NPy 5, MPy 6, MNPy 7, NPy 8, NPy 11, NPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK®e6.

TeopeTnyeckme Bonpochli:

Y10 Ha3bIBaETCA ypaBHEHNEM?
YTO 3HAUMT pewmnTb ypaBHeHMe?
YTO TaKOe KOpPEHb ypaBHEHUA?
YTO Ha3bIiBaETCA HEPABEHCTBOM?
YTO 3HAYMT peLnNTb HEPABEHCTBO?
B yuem 3akntoyaeTca « MeToa UHTEPBANOB» ?
Y70 Ha3bIBaAETCA peLIEHNE CUCTEMbI YPABHEHUIN?
YTO 3HAYMT pPELINTb CUCTEMY YPABHEHWNIA?

9. Mpu peweHnn Kaknx ypaBHEHUN U HEPABEHCTB, caeayeT 06paTnTb BHUMaHMe
Ha 06n1acTb 4ONYCTUMbIX 3HAYEHUN?

10. Nepeuncnute cnocobbl peweHnsa ypaBHEHWIA.

11. Mepeuncante cnocobbl peleHna CUCTEM YPABHEHWIA.

N U REWN R

KoHTponbHasa pabota Ne 12
Ob6sa3arenbHasn YacTb
Mpu peweHuu 3a0aruli 1-4 3anuwume npasunbHbili omeem U3 Yemobipex

npeosioMeHHbIX:
1. (16ann) Kakoe u3 yncen ABnsieTcs KOpHeM ypaBHeHus loga(x+1) =1
A)-1;B)2; B) 1;T)O0.
2.(1 6ann) Kakne 13 ypaBHEHUN umetoT bonee oaHOro 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 BUA ypaBHEHMA
A) nuHeliHoe; b) KBagpaTHoe; B) nppaunoHanbHoe; ) paymoHanbHoe.

4. (1 6ann) OnpeaennTe HaMMeHbLLee Liesioe pelleHne HepaBeHcTBa 5%H2<1?
A)-3;B)0; B) 3;T) -4.

Mpu evinonHeHuu 3adaHuii 5-8 3anuwume xo00 peweHUsA U Nosay4YeHHolli omeem.

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

6. (2 6anna) PewmnTte cuctemy ypaBHeHUM { 2" "% - 16
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7.(2 6anna) PelwunTe HepaBEHCTBO

8. (2 6anna) Pewnte ypasHeHne (2x — 3)V3x% — 5x — 2=0

NononHnTenbHaga 4Yactb

llpu ebInonHeHUU 3a0aHuUs 9 3anuwume xo00, obocHosaHue peweHua u

nosy4eHHol i omeem.

9. (3 6anna) PewnTe ypaBHEHME

3TOro ypaBHEHUA, NPUHaQNEXKaWNE OTPE3KY

3Ta/IOHbl OTBETOB:

. YKaXKute KopH#H

Homep 1 2 3 4 5 6 7 8 9
3ajaHuA
OTBeT B |[AB| B A |1;5| (10;2) -1;

6
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3.13 MamemamuuyecKuii npakmukym (npumep 01 YIc 23.00.00)
O6pazosamersbHbie pe3ynbmameol, nodnexcaujue nposepke (3nemeHmeol):
MP6 2, NP6 3, NP6 14.

MNPy 1, NPy 5, NPy 6, MNPy 7, MPy 8, MNPy 11, MNPy 18, NPy 19.
OK1,0K2,0K3,0K4,0K5, OK®e6.
NK...

TeopeTnyeckue BONpochbl:
Y10 Ha3bIBaeTCA MaTpuLen?
Y10 Ha3bIBaETCA onpenennTenem BTOporo, TPeTbero NnopsaaKos?
Y10 npeancrasnaer cobom ymcno i?
Kakoe 4nMcno HasbIiBalOT KOMMJIEKCHbIM?
Kak HanTKn moay/ib KOMNAEKCHOro Yyncna?
Kak HanTK aprymeHT KOMMNJIEKCHOrO Yncna’?
Kakue cywectBytoT OpMbl KOMMNIEKCHbIX Yncen?
Mo KaKum npasBmaam OCYLLECTBAAIOTCA AEUCTBMA HAL KOMMAEKCHbIMWU YNCIAMU B
TPUroHOMETpUYecKon hopme: Npon3BeneHMe, BO3BEAEHNE B CTENEHb, AeNeHne?
9. Mo KakMMm npaBuAam OCYLLECTBAAIOTCA AEUCTBUA HAZ KOMMIEKCHbIMU YNCNAaMU B
noKasatenbHon ¢opme: Npom3BeneHNe, BO3BEAEHUE B CTEMEHb, AeNeHne?
10. YT0 Ha3biBaeTca rpapom?
11. [datb onpeaenenue rpada.
12. Kakue aetanu npu nsobpakeHmm rpada He BaXKHbI?
13. Y70 Ha3bIBAaETCA MapPLUPYTOM, LIENbtO, LMKIOM?
14. YT0 Ha3biBaeTcs n-paKkTopranom?
15. Kakue cobbIT1s Ha3bIBaOTCA HECOBMECTHbIMM, MPOTUBOMONOMKHBIMMU,
HEe3aBMCUMbIMMW, 3aBUCMMbIMMN?
16. Y70 Ha3bIBAETCA YC/IOBHOM BEPOSATHOCTbIO?
17. Cdopmynupyite TeOpembl CIOKEHUA U YMHOXKEHMA BEPOATHOCTEMN.
18. Kakas BennymHa Ha3bIBaeTcA cay4amHom?
19. Kakas cnyyanHada BefIYnHa Ha3blBaeTCA AUCKPETHOMN?
20. Onuwwute cxemy bepHynnun. Kakue anemeHTapHble COObITUA MOBTOPAKOTCA B 3TUX
onbITax?
21. 3anuwwute dopmyny beprynnu.
22. Y70 Ha3blBaeTCA 3aKOHOM pacnpesesieHnsa Cy4anHoOn BeIMYMHDI?
23. KaKoii 3aKOH pacnpeaeneHusa Ha3blBaeTca BMHOMMANbHbLIM?

o N Rk WM

KoHTponbHaa paborta No 13
06a3arenbHasa 4acTb

4 -2 5
1. BeruuciuTe onpenenuresb A={0 2 3 U €ro MUHOP M.
-1 3 O

41



150151
o o . | X, —5%, =10,
2. Haitnute peleHre CUuCTeMbl TMHEHHBIX ypaBHEHUI .
2%, +4x, =12
1501051
3. Ha koopiMHATHOM MJIOCKOCTH 1aH TPEYT OJIbHUK BEPIIMHBI, KOTOPOT'O PACIIOIOKEHBI B

touka A (0; 0), B (5; 3) u C (4; 4). Haiftu muioniags JaHHOTO TPEYrOJIbHUKA.

4. Onpenenute Yucyio pedep, MHIUACHTHBIX BEpIIMHE Xj

5. Ilpou3BOAUTCA MUCIBITAHWE NIETATM HA HAEKHOCTh. BEpOATHOCTH OTKa3a AETald 3a
Bpems uctibiTanus paBHa 0,3. CocTaBuTh OMHOMUANBHBIN 3aKOH pacIpeAeIICHHUS CITydaliHOMN
BEJIMUUHBI X — YHCJIO OTKa3aBIIMUX ACTAICH U3 TPEX, MOJBEPTHYBIIMXCS HUCIBITAHUIO.
HaiiT uncioBble XapakTepucTuky 310it BemmuuasrM (X)  D(X) o(X)

WIn

Nmetrores 20 cBeTropopoB Ha CKIIaae, 5 U3 KOTOPBIX yeTbIipex3HadHbie. Haymaay Oepyt 3
ceeroopa. CocTaBuUTh 3aKOH paclpeieleHusl ChaydailHOW BenuuuHbl X - 4Hcia
YeThIpEX3HAUHBIX CBETO(OPOB, OKa3aBUIMXCA B BblOOpke. Hailtu 4yucnoBsie

XapaKTCPUCTUKHN ATOM BEJIMYUHBI: M (X) ) D(X) ) a(X) .

6. Haiinure KOMIUIEKCHOE€ M IIOJIHOE COIPOTHBJICHUE LENH, €CIM JaHbl KOMILIEKC
HanpsokeHust U =16,5+40) 1 Toka | =50+3]j . 3anuiimre ypaBHEHUE TOKA.

Ui

LT

I | =152 i
JlaHbl KOMILIEKC HAMPSHKCHUS U = A KOMIIJIEKC TOKa | =10-€ °  Haiinute KOMIUIEKC

COIPOTUBJICHHUSI.
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4. ®oHp OUEeHOUYHDbIX CPeacTB ana pyberkHoro KoHTponA (no utoram 3.1 - 3.4)

Ob6pazosamesnbHbie pe3ynbmamel, nodnexcauwue nposepke (3nemeHmel):

MP6 1, NP6 3,MP64,MNP65, NP6 6,MP69,NMP6 11, NP6 12, NP6 14.

MNPy 1, MPye6, MPy7,MPy 8, NPy 9, NPy 10, MNPy 11, MNPy 14, MNPy 15, MPy 16, NPy 17,
MPy 18, NPy 19.

OK 01, OK02, OK03, OK 04, OK 05, OK 06, OK 07.

O6sa3arenbHan YacTb
Mpu pewerHuu 3adaHuli 1-4 3anuwume npPAsuUsabHbLI omeem U3 4Yembipex

npeosIoMHceHHbIX.
1. (1 6ann) AdaHbl Toukn A(2,0,5), B(-2,6,3). Kakme KoopanHaTtbl 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) Npambie AB 1 C napannenbHbie. Kakoe pacnosiokeHne MMetoT npsimblie
AC n BO?
A) napannenbHble; b) nepneHaukynspHole; B) ckpewmsatoTcs; ) nepecekatoTcs.

3. (1 6ann) HanauTe KopeHb YypaBHEHUS: B otBeTe 3anuwuTe
HAaNBONbLLINIA OTPMLATENbHbIN KOPEHD.

A)-3;B6)0;B)-2;T) -1.

4. (1 6ann) Ha pucyHke nsobparkeH rpapuk nponssogHoi dyHkumm y=f(x). MprKakom
3HaYeHUn X PYHKUMA NPUHMMAET CBOE Hanbonbluee 3HaYeHMe Ha oTpeske [-4; -2] ?

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

Mpu ebinosnHeHuu 3a0aHuli 5-8 3anuwiume xo0 peweHusA U nosay4YeHHolili omeem.

5. (2 6anna) BepxHue KOHLbI ABYX BEPTUKA/NIbHO CTOALWMX CTONOOB, YAaNEHHbIX Ha
paccTtoaHue 4 M, coeguHeHbl NepeknaanHon. Boicota ogHoro cton6a 10 m, a MPyroro 7 m.
Hanaute annHy nepeknaguHbl.

6. (2 6anna) aHbl yeTbipe Toukn: A(0,1,1), B(1,-1,3), C(3,1,0) A(3,2,2) okaxuTe, 4to
otpe3kn AB n C[l nepneHANKYNAPHDI.
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7.(2 6anna) ABuranacb co CKOPOCTbIO M/cC, TPaKTOP TaLLMT caHu c cunoit F=40KH,
HanpaB/1IEHHOM NOA OCTPbIM YI/IOM ¢ K FOPM30HTY. MOLWWHOCTb, pa3BMBaeMan TPAKTOPOM,
BblumMcaAetca no ¢opmyne Hangute, npu Kakom yrne o (B rpagycax) ata

MOLLHOCTb ByaeT paBHa 60 KBT (KBT — 310 ).

8. (2 6anna) MaTepuanbHaa ToUKa ABWMKETCA NPAMOMIMHEMHO MO 3aKoHy X(t)=t*-
13t+23 (rge x — pacctoAHMe OT TOYKM OTcYeTa B MeTpax, t — Bpema B CEeKyHAaXx,
N3MepPEHHOE C Havyana ABUXKeHus ). B Kakoih MOMEHT BpeMeHU (B CEKYHAaX) ee CKOPOCTb
6blna paBHa 3 m/c?

JononHuTtenbHasa YacTb

Mpu evinonHeHuu 3adaHusa 9 3anuwume x00, 060CHOBaHUe peweHUs U
nosy4yeHHsIli omeem.

9. (3 6anna) Pazbutb LUBETHUK NPAMOYrosbHOM popMbl (OTHOLIEHME CTOPOH 2:3) Ha
YacTM  pasnMYHOM  naowaau. YKa)Kute  pasHbIM  LBETOM  NapajnenbHble,
nepneHAUKYNApHbIe, CKpelmBalowmecs OTpe3KU. PaccumTaTb KOJIMYECTBO CaKeHLEB
LUBETOB ANS Kaxaoro cektopa. OpopmuTb cxemy UBETHMKA (MOXHO MCNO/b30BaTb
KomnbloTep). Hanpumep,

3TaNOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3apaHuA
OTtBeT A r r 5) 5 - 60 8 -
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5. ®OoHpA, OLEHOYHDbIX CPeACTB ANA NPOMEXKYTOUHOM aTTecTaumum (3K3ameH)

Ha BbINO/IHEHME NUCbMEHHOM 3K3aMeHaUMOHHOM paboTbl N0 MaTemaTuKe aaetca 3
acTpoHoMMyeckux Yaca (180 muHyT).

dK3aMeHaUMoHHana paboTa coCTOUT UX 2-X YacTen: 06s3aTeNIbHOM U A0NONHUTENIBHON.

O6s3aTenbHasA YacTb COAEPKUT 3a[4aHMA MUHMMANbHOIO 0653aTeNIbHOr0 YPOBHA,
A0NONIHUTENbHAA YacTb — 6on1ee CI0XKHbIe 3a4aHUS.

Mpn BbINONIHEHMWN 3adaHMN 006A3aTenbHOM 4YacTu TpebyeTca npeacTaBuTb Xoa,
peLleHns 1 yKa3aTb NOAyYeHHbIN OTBET. 3a NPaBM/IbHOE BbINOAHEHWE N1060ro 3a4aHnA U3
06Aa3aTenbHOM YacTn obyYatowmiica nony4yaete oanH 6ann. Mpu BbINONHEHUN 3a4aHUA U3
AONONHUTENbHOM YacTn HeobxoaMmo NoApPobHO onucaTb XOA4, PeleHua U AaTb OTBET.
MpaBuabHOE BbINOJIHEHWE 334aHNI A0MNONAHUTENIbHOM YacTn oLueHMBaeTca 3 bannamm nnm
1-2 6annamm 3a 4YaCTUYHOE peLleHue.

Bannbl, nony4YyeHHble 3a BCE BbIMO/HEHHbIE 3a4aHMA, CYMMUPYIOTCA.

LLIkana nepesoda 6asnnoe 8 ommemku no namubannvHoli cucmeme

OmmemkKa Yucno 6annos,
Heobxodumoe 014 Noay4yeHUs ommemKu
«3» (ydos.) 6-9

10-14

«4» (XOpO LUO) (He meHee 00HO20 3a0aHUA
u3 donosaHumensHol Yyacmuy)

6osee 14
«5» (omnauyHo) (He meHee 08yx 3a0aHul]
u3 donosaHumensHol Yyacmu)

Ob6pa3zoesamesnbHbie pe3ynbmameol, nodnexcauwjue npoeepkKe (3nemeHmeol):
MnrP61,MpP62,NP63,MP64,MNP65,MP66,MP67,MP68,MP69, NP6 10, MP611, NP6
12, NP6 13, NP6 14.
MNPy 1, MNPy 2, MNPy 3,MPy 4, MNPy 5,MPy6, MNPy 7, NPy 8, NPy 9, NPy 10, NPy 11, MNPy
12, NPy 13, NPy 14, MNPy 15, NPy 16, NPy 17, NPy 18, MPy 19.
OK 01, 0K02, OK03, OK04, OK05, OK06, OK 07.
MK...
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Mpumepbl 3K3ameHaYUOHHbIX 3a0aHuli 8 6useme No mamemamuke

HA3BAHUE - ¢pununan Hpusl'YIIC

PaccMmotpeno npeaMeTHOM . YTBEPXAIO:

. N JK3aMeHAIMOHHBbIN OmIeT Ne
(uuknoBoif) KoMuccueit - 3am. mupextopa mo YP
Ipotokonm Ne Jqucuumiuna: MaTtemMaTnka
“ ” 20 T - R 2)%(0)

I'pynna: « » 20
Ilpeacemarens IIOIK CeMme cTp - 2
dUO

1. Hansi Touxku A(3,1,6), B(-1,5,2). Hailinute koopauHatel cepeauHbl otpeska AB — touku M? (1 Gamn)

2. lansl Touku A(3,1,6), B(-1,5,2). Haliqute koopauHathl U JyinHy Bektopa AB. (1 Gamr)
3. Halimute kopeHb ypaBHEHUS: Sin 2x = \/2—5 (1 6amm)

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

5. CpenHsist TuHMS Tpanenuu paBHa 21, a MeHbIee ocCHOBaHKE paBHO 8. Haiimute Oosbiliee OCHOBaHUE
Tpanenuu. (2 6amna)

6. Haiigqute Bekrop c=3a +2b-d, ecin a=(3,2,6), b=(-1,5,2), d=(0,3,-4). (2 6ai1a)

7. YIIpoCcTUTh BBIpaXKeHue: sin x cos x ctg x — 1. (2 Gamna)

8. BEIYHMCIIUTE CyMMY U Pa3HOCTb 33JaHHBIX KOMIUIEKCHBIX yucell: Z1=-4+i, 2= 1-3i. (2 6ama)

9. Pemte CJIAY metomom Kpamepa:

{x+2y:2

2X—y=17

(3 Gayna)

10.(1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ peiOOit, 5 ¢ BapeHbeM U 4 ¢ BunHe. FOnst Hayran BeiOupaer
OIMH NUPOXKOK. HaliiuTe BEpOATHOCTD TOTO, YTO OH OKAXETCs ¢ BUILHEN.
11. (1 6ann) Haiinute 3HadeHue BoipakeHus log22 + logz 32

V7—06x=7.

13. (1 6ann) Peumte HepaBeHcTBO 275 > 64. B 0oTBeT 3alMIMTEe HAUMEHbILEE MOIOKUTEILHOE LET0E
YK CIIO.

12.(1 6aan) Halinute KOpeHb YpaBHEHUS

14. (2 6ann) HaiinuTe KOpeHb ypaBHEHUS

5
15. (2 6aan) Haiigure mpousBoaHyro GyHKIMHU B Touke Xx=0:Y = 1 X" —6x* +7x-1

16. (2 6ann) liBeTHUK, 0OPMIICHHBIN 0 WHIMBUAYyAILHOMY 3aKa3y, ©MeeT GopMy IMIMHIpa. Beicota
1BeTHUKA 35 cM, nuamerp ocHoBaHUs 20 cM. CKOJIBKO 3eMJTM HE0OXOMMO IPUBECTH, YTOOBI IIBETHUK ObLI
3aIl0JIHEH MOJHOCTHI0. B 0TBET 3anuumTe yncio, geneHHoe Ha 7T.
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17.(2 6anna) Beraucnure miIomaab 3¢MId, OTBEICHHOTO 101 KITyMOY, TEPUMETP KOTOPOTO OrPaHUYUBAIOT
JUHMH y=X?-2X-2 ¥ y=-X?+2. BeimonnuTte yeprex. OTBET JaiiTe B KBaJPaTHBIX METPAX.
19. (3 6anna)Penmre ypaBrenue : log 22 x-4logy x+3=0

IpenonaBatenb / /
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