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1. Pe3yabTarsl 00yueHus, perjiamednTupoBanubie ®I'OC COO ¢ yuerom ®I'OC
C1io

JIucuunmianHapHblie (MpeaMeTHbIe) Pe3VbTaThl 0TPaKaT (nauee - [1P0):

— I1P61 Bnagenne merogaMu JOKAa3aTeNnbCTB, AITOPUTMAMH PELIEHUS 3a/1a4; YMEHUE
(GopMyIupOBaTh OMpPEAEICHUS, AaKCHOMBI M TEOPEMBbl, MPUMEHSTh WX, TPOBOAUTH
JIOKa3aTCIIbHBIC PACCYKICHHUS B XO/I€ PCIICHU 3a/1a4,

— [1P62 YMeHue OnepupoBaTh MOHATHUSIMHE: CTEIICHb YHCIIA, JIoTapu(M ducia; yMeHue
BBITIOJIHATDh BBIYMCIICHHE 3HAYCHHM M TMpeoOpa3oBaHUs BBIPAKEHU CO CTENEHSIMU U
norapupmMamu, mpeoOpazoBaHusl TPOOHO-PAIMOHATILHBIX BEIPAKEHUI;

— [IP63 YMeHue OnepupoBaTh IIOHATUAMU: PALUOHAIbHBIE, HUPPALMOHAIIBHBIE,
NOKa3aTeNbHbIC, CTENEHHBIE, JOorapuMUUYECKUe, TPUTOHOMETPUUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

— [IP64 YMeHHe omnepupoBaTh MNOHATUSAMU: (YHKUHWSA, HENpepbiBHAs (DyHKIUS,
MIPOU3BOIHAs, IEPBOOOpA3Has, ONPEACIICHHbBII UHTETpal; YMEHUE HaXOIUTh IPOU3BOIHBIC
AJIEMEHTApHbIX (DYHKLIMHA, HUCHOJB3YyS CHOpPaBOYHBbIE MaTepuaibl; HCCIEI0BaThb B
OpoCTeNIINX cayyasx GyHKIUU HAa MOHOTOHHOCTh, HAXOJUTh HaWOOJIBbIINE U HAUMEHbIINE
3HaueHus: (QYHKIUH; CTPOUTHh IpaUKM MHOTOUWIEHOB C HCIOJIb30BAaHUEM arrapaTa
MaTEMaTHYCCKOI0 aHajiu3a, MPUMCHITh IPOU3BOJHYIO IIPU PEIICHUM 3a7a4 Ha JBHIKCHHC,
penaTh NPaKTUKO-OpUEHTUPOBAHHBIE 33/1a4l HA HAUOOJIbIIIME U HAUMEHBIINE 3HAYCHHUS, Ha
HaXO0XXJIECHHUE MyTH, CKOPOCTU U YCKOPCHUS;

— [1P65 YMeHMe oneprupoBaTh MOHATUAMU: pallMOHaIbHAs (QYyHKUHUS, OKa3aTeabHas
byHkuus, creneHHas ¢GyHKUug, Jorapudmuyueckas (yHKIHS, TPUTOHOMETPUYECKUE
dbyHkuuu, oOpatHble (YHKIMU; YMEHUE CTPOUTHh TpaduKu U3YUYEHHBIX (QYHKIUH,
UCIOJIb30BaTh rpapvKM MPU U3YUEHUH MPOLIECCOB U 3aBUCHMOCTEN, NP PEIICHUH 33/1a4 U3
[IPyrux y4eOHBIX MpEeaMETOB M 3a7a4 W3 peajbHOM JKU3HU; BhIpaKaTh (opmyiaMu
3aBHCHUMOCTH MEXKAY BEJIMUMHAMU,

—[1P66 YMeHue peraTh TEKCTOBBIE 3a/1a4U Pa3HbIX TUIOB (B TOM YKCIIE HA TPOLICHTHI,
J0JIM M 4YacTH, Ha JBUWXKEHUE, pabOTy, CTOUMOCTh TOBapOB U YCJIYT, HAJIOTH, 33Jla4dl W3
00JIacTU yNpaBJICHHS JIMYHBIMA U CEMEHHBIMH (DMHAHCAMH); COCTABIISATH BBIPAKEHUS,
YpaBHEHHS, HEPAaBCHCTBA M UX CHUCTEMBI IO YCJIOBHIO 3aJla4d, MCCJIEJA0BATh ITOJIyYCHHOEC
pellIeHre U OLEHUBATh MPaBIONOJ00HOCTb PE3yJIbTAaTOB;

— IIP67 YMeHHME OmepupoBaTh MOHATUSMU: CpeAaHee apudmeTudeckoe, MeauaHa,
HaumOOJbIIEE U HAaMMEHbIIEe 3HAYEHUs, pa3Max, AUCHEpPCUs, CTAaHAAPTHOE OTKIOHEHUE
YUCJIOBOIO  Habopa;  yMEHHE  HW3BJIEKaTh,  MHTEPIPETUPOBATH  HMHQPOPMALIHIO,
IpEeICTaBICHHYI0 B Ta0JMLax, HAa JuarpaMmax, rpadukax, OTpa)xarollyl0 CBOMCTBa
peanbHBIX MPOIECCOB U SIBICHUMN; MPEICTaBIATh MH(GOPMAIMIO C MOMOIIbIO TAOIUI U
JUarpaMM,; MCCIedOBaTh CTAaTHCTUYECKHE JaHHBICE, B TOM 4YHCIC C IIPUMCHCHUEM
rpadUyeCcKuX METOIO0B U 3JIEKTPOHHBIX CPEJICTB;



— [1P68 YMeHue onepupoBaTh MOHITUSMU: CIIyYalHBIN OIBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIYYaHOTO COOBITHS, YMEHHUE BBIYUCIIATH BEPOSTHOCTH C MCITOJIH30BAHUEM
rpaguIecKuXx METOJIOB; MPUMEHSITh (POPMYIIBI CIOKEHUS M YMHOXKCHHSI BEPOSTHOCTEH,
KOMOWHATOpHBIE (AaKTBl W (GOpMyJBl TPU PEIICHWH 3a7a4;, OICHUBATH BEPOSITHOCTU
peanbHBIX COOBITUN; 3HAKOMCTBO CO CIIy4YallHBIMM BEIMYMHAMH, YMEHHE MPUBOJUTH
IPUMEPHI IPOSBIICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

—I[1P69 YMeHue onepupoBaTh MOHITUAMU: TOUKA, IIPSIMAast, IIIOCKOCTh, IIPOCTPAHCTBO,
JIBYTPAaHHBIM YTOJl, CKPELIMBAIOIIKUECS MPSIMbIE, IMAPAJUICIIBHOCTh U NEPIICHAUKYJIIIPHOCTD
NPAMBIX U INIOCKOCTEH, YTOJ MEXKAY NPSAMBIMH, YTOJI MEXY MPAMON U TJIIOCKOCTBIO, YTOJ
MEXAY TJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE MEXKY MPAMBIMU,
pPacCTOSTHUE MEKY TUIOCKOCTSIMU; YMEHHUE UCMOJIb30BaTh MPU PEUICHUU 33724 U3yUYCHHbIC
(dakThl U TEOpEMBI TUIAHUMETPUU; YMEHUE OIIEHUBATH Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUPA;

— IIP610  YmeHume omepupoBaTh MHOHATUSIMU: MHOTOIPAHHHUK, CEYCHHUE
MHOTOTpaHHUKA, KyO, Mapajieienunes, MnpusMma, nupamuna, ¢Gurypa u MOBEPXHOCTH
BpallleHUsI, LUIUHJpP, KOHYyC, Imap, cdepa, ceueHus (UTypbl BpalleHUs, IIOCKOCTb,
Kacaromasicsi cepbl, MUIMHApPA, KOHYCa, IJIOMAAb MOBEPXHOCTH MUPAMU/IbI, MPU3MBI,
KOHYyCa, HWIWHJpA, TIomaab ceprl, 00beM KyOa, MPpsSIMOYTroJbHOrO Mapauieienurena,
NUpaMuIbl, MPU3MBI, ITWIHMHAPA, KOHYCa, 11apa; YMEHUE h300pakaTh MHOTOTPAaHHUKUA U
IIOBEPXHOCTHU BPALLECHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHUE pPACIO3HABaThb CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacno3HaBaTh NPaBUIbHbIE MHOTOIPAHHUKUY,

— [IP6G11 YMeHHne onepupoBaTh MOHATUAMMU: IBHXKEHHE B MPOCTPAHCTBE, MOJI0OHbBIE
burypsl B IpOCTPAHCTBE; UCIOJIb30BAaTh OTHOIIICHUE TUIOIIA/IeH MOBEPXHOCTEH U 00BEMOB
MoJA00HBIX (PUTYp TP PELICHUU 33/1aY;

— [1P612 YMEHHE BBIYUCIATh TEOMETPUYECKUE BEIIMYMHBI (JIJIMHA, YTOJI, TUIOMIA/b,
00BbeM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJIb3Ys H3yUYEeHHBIE (DOPMYJIIbI U METOBI;

— [IP613 YMeHHe OlepupoBaTh MOHATUSIMU: NPSMOYTOJIbHAs CUCTEMa KOOPJHMHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAIIPHOE MPOU3BEAECHUE, YTOJI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpPA HA YHMCIIO; HAXOJIUTHh C MOMOIIBIO
U3YUYEHHBIX (hOPMYJI KOOPAUHATHI CEPEAUHBI OTPE3KA, PACCTOSTHUE MEXKTY ABYMS TOUKAMU;

— [1P614 YMeHue BbIOMPATh MOJIXOMSIINN U3YYEHHBIH METOM JIJIsl PEIICHUs 3a/1auu,
pacrio3HaBaTh MaTeMaTudeckue (akThl M MaTeMaTHYECKHE MOJCIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMaTUYECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MAaTEMaTHUYECKOU HAYKH.

— IIPyl yMEHHE OIEepHUpPOBATh IOHATUSMU: ONPEACIEHHUE, AKCUOMa, TeOopema,
CJIeICTBHE, CBOMCTBO, MPU3HAK, T0KA3aTEIbCTBO, PABHOCUJIbLHBIE (POPMYIUPOBKH; YMEHHUE
dbopMyaMpoBaTh 0OpPaTHOE U MPOTUBOMOJIOKHOE YTBEPXKIECHUE, MPUBOAUTH MPUMEPHI U

KOHTPIIPUMCEPHI, HCIIOJIB30BATH METO/, MaTeMaTUUYECKOM HHAYKIOHWH, IIPpOBOJAHUTH
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JI0Ka3aTeIbHbIE PACCYKICHUS IIPU PEIICHUH 3a/1a4, OLIEHUBAThH JIOTHYECKYIO PABUIBHOCTh
pacCyXIeHUN;

— [IPy2 yMEHHE OINEpPHPOBATh MOHATHIMH: MHOKECTBO, MOJMHOXKECTBO, OMEpaIlluu
HaJ, MHOXXECTBAaMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar ajs
OMKCaHMs PeaTbHBIX MPOIIECCOB U SIBJICHUI, U MPU PEIlICHUH 3aa4, B TOM uucie u3 [1Pyrux
y4eOHBIX NMPEIMETOB;

— [1Py3 yMEHHE ONepupoBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, 1epeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M OIKCHIBaTh rpadbl pa3IMYHBIMH CIOCOOaMU;
MCIIOJIb30BaTh Tpadbl P PEIICHUH 33]1aY;

— IIPy4 yMeHHE CBOOOJHO OMEpUPOBATH MOHATHIMH: COYETaHHE, MEPECTaHOBKA,
YHCII0O COYETaHWH, YHCIO TIEPEeCcTaHOBOK; OmHOM HpIOTOHA; yMeHHE TNPUMEHSTH
KOMOMHATOpPHBIE (PAKTHI U PACCyKACHUS ISl peLICHMs 3a/1a4;

—[1Py5 yMEHHUE ONepUpPOBATH MOHATUSAMU: HATypalIbHOE YHUCIIO, LIETI0€ YUCII0, OCTATOK
0 MOJYJIIO, PalMOHAJIbHOE YHCIIO, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HATYpPaJbHBIX,
[ENbIX, PAlMOHAIBHBIX, JACHUCTBUTEIBHBIX YHCEN; YMEHHUE WCIOJIb30BaTh IPU3HAKU
JEMMOCTH, HauMEHBIINKA OOIIMI JETUTEeNhb U HAauMEHbIIee o0Inee KpaTHOE, alrOpUTM
EBknmuaa mpu permeHnn 3agad; 3HAKOMCTBO C Pa3IMYHBIMUA TMO3UIIMOHHBIMH CHCTEMaMH
CUHCTICHHUS;

— [1Py6 yMeHue CBOOOIHO ONIEpUPOBATh MOHATUSIMU: CTENIEHb C LIEJIbIM IIOKa3aTENEM,
KOpPEHb HATypaJlbHOM CTENEHH, CTENEHb C pallMOHAJIbHBIM IIOKa3aTesieM, CTeNEeHb C
JeHCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTesieM, jorapudm uducia, CUHYC, KOCUHYC U
TaHT€HC IPOU3BOJIBHOIO YHCIIA;

— IIPy7 yMEHHE OINEpPUPOBaTh TMOHITHSIMH: TOXAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHUe, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB,
PaBHOCHUIILHOCTb YPAaBHEHMI, HEPABEHCTB M CHCTEM, palliOHaIbHBIC, UppAIlMOHATHHBIC,
MOKa3aTelbHbIE, CTEMEHHBIC, JIOTApUPMUUIECKUE, TPUTOHOMETPHUECKHE YypaBHEHUS,
HEPaBEHCTBA M CUCTEMbI; YMEHUE PEIllaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTIOMOIIIBIO
pa3iIMyYHBIX MPHUEMOB; pellaThb YpPaBHEHHs, HEPAaBEHCTBA M CHUCTEMbI C MapaMeTpoM;
MIPUMEHSTh YpaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JIJIS PEIICHHS] MAaTEMaTHIECKUX 3a7a9 U
3a/1a4y U3 pa3au4HbIX 001acTel HAyKH U peaibHOW KU3HH;

— [IPy8 yMeHHE CBOOOJHO ONEPUPOBATh MOHATUSIMU: Tpaduk PyHKIHMH, oOpaTHas
GyHKUMS, KOMIO3ULUS PYHKIUN, TUHEHHAs QYHKIUA, KBaapaTUuHast (yHKILNS, CTEIeHHAs
byHKIIMST C  [eJbIM  TOKa3aTejaeM, TpPUTOHOMETpUYecKue (QyHKIMH, OOpaTHBIC
TPUTOHOMETpUUYECKHE (DYHKIINH, TTOKa3aTelbHas U Jorapudmudeckas QyHKIIUU; YMECHUE
CTpOuTh Tpaduku QYHKIIHA, BHITOTHITH MPeoOpa3oBaHus TpaguKoB HyHKIIHIA,

yMEHHE UCTIOIb30BaTh rpaduku GyHKUUN 1151 M3yUEHUS POLIECCOB U 3aBUCUMOCTEH
npu pemreHnd 3ana4 u3 [[Pyrux y4eOHBIX MpeIMEeTOB M M3 PEasIbHOM JKM3HH; BBIPAXKaTh
dbopMyIamMu 3aBUCUMOCTH MEKy BEJIMUYMHAMU;



yMEHHE CBOOOJHO ONEPUPOBATH MOHITUSIMM: YETHOCTh (PYHKLMH, MEPUOJIUYHOCTH
(YHKIIMH, OTPaHUYEHHOCTH (YHKIIMH, MOHOTOHHOCTH (PYHKIIMH, IKCTPEMYM (YHKIIHH,
HanOoJIpIIeE Y HAaWMEHbIIEE 3HAUYCHUA (YHKIHMH Ha MPOMEXYTKE; YMEHHE MPOBOJIUTH
UCCleI0BaHue (PyHKINU;

YMEHHE HCIIONb30BaTh CBOWCTBA M rpaduku (YHKIUI A pelIeHUs ypaBHEHUH,
HEPaBEHCTB U 33Ja4 C IapaMeTpaMu; U300paxaTh Ha KOOPAMHATHOM INIOCKOCTH MHOXKECTBA
pElIeHN ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

— TIIPy9 yMeHHE CBOOOJHO ONEpPUPOBATh MOHATUSAMU: [OCIEAOBATEIBHOCTD,
apudmeTnyeckas Mporpeccus, reoMeTpudecKkas Mporpeccus, OeCKOHEYHO YObIBaroas
r€OMETPUYECKas MPOTrpeccrs; YMEHHE 3a/JaBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C
MTOMOILBIO PEKYPPEHTHBIX (POPMYT;

— [IPy10 yMEHHE ONEpUPOBATh MOHATUAMU: HETPEPHIBHOCTh (PYHKIIMH, ACUMIITOTHI
rpadpuka (QyHKOUM, TepBas M BTOpas MPOU3BOJHAS (PYHKLIHMHU, TE€OMETPUUYECKUI U
(u3nyecKkuil CMbBICH MPOU3BOJIHOM, MEPBOOOpa3HasA, ONpEACNCHHBbIH HHTETrpall; yMEHHE
HaxXoJUTh ACUMNTOTHl Tpaduka (PYHKIMH; YMEHHE BBIUUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEJEHUS, YACTHOTO U KOMMO3UIMU (PYyHKUIUNA, HAXOJUTh YpaBHEHUE KacaTeIbHOU K
rpaguky QyHKLINH;

YMEHHUE UCTOIb30BATh IPOU3BOIHYIO AJI UCCIeI0BaHUs (YHKLINM, 1151 HAXO0KICHUS
HAaWIy4ylIero pelIeHUs B MPUKIAJHBIX, B TOM YHCIE COLHMAIBHO-D)KOHOMUYECKUX U
dusnyeckux 3anavax, IS ONpPENETIeHUs CKOPOCTH U YCKOPEHHS; HAXOIWUTh IUIOIIAIU U
o0beMBbl (UTYp C TOMOIIbIO HHTErpana; HPUBOJUTH HPUMEPHl MaTEeMAaTUYECKOTO
MOJICJMPOBAHUS C MOMOILIBIO JU(depeHIINaTbHBIX YpaBHEHUI;

— IIPyll yMEHHE OIICpUPOBATh IMOHATHIMHU: KOMIIICKCHOC YHCJIO, CONPSKCHHBIC
KOMILUIEKCHBIE YHCJIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4wHcia, (opma 3amnucu
KOMILJIEKCHBIX 4Hcell (TeoMeTpuyecKas, TPUrOHOMETpUYECKasi U aliredpanyeckasi); yMeThb
MPOU3BOAUTH apU(METUYECKHE JCHCTBUS C KOMIUIEKCHBIMU YHCJIAMU; TPHUBOJIUTH
IPUMEPBI UCIIOJIB30BAHUS KOMIIJIEKCHBIX YHCET;

— [IPy12 yMeHHE CBOOOJHO OINEpPHpPOBaTh MOHATUAMU: CpeAHee apu(pMETHUYECKOE,
MearaHa, HauboJiblliee M HAaWMEHbIIEEe 3HAYEHHSA, pa3Max, AMCIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE JUIsl ONHCAHMS YMCIIOBBIX JAHHBIX; YMEHHE MCCIIEOBATh CTATUCTUYECKUE
JaHHBIE, B TOM YHUCJE C MPUMEHEHHEM TpaUueCcKUX METOJIOB U JIEKTPOHHBIX CPEJICTB;
rpauuecKu ucciaeaoBaTh COBMECTHbIE HAOIIOIEHUS C MOMOIIbIO TUarpaMM PacCEeUBaHUS
Y JIMHEVHOMN pErpeccuy;

— [1Py13 yMEHHUE HaXOAUTh BEPOSTHOCTU COOBITHI C MCMOJB30BaHUEM IpapUUECKUX
METOJIOB; MNPHUMEHATH JUIsl peleHus 3a7ad  (QOpMyJIbl CIOXKEHUS W yMHOXKCHHS
BEPOSITHOCTEH, (POpMyITy TOJHOW BEpOSTHOCTH, dopmyrny bepHysmm, koMOMHATOpPHBIC
(dakTbl U POpPMYJIbI; OLIEHUBATh BEPOSITHOCTUA PEATBHBIX COOBITHIA; YMEHHE ONEpUpPOBAThH
HNOHATUSAMHU: ClIy4aiiHas BEJUYMHA, PaCIpeleieHUEe BEPOATHOCTEM, MaTeMaTHYECKOe

OXKNAAHUC, JUCICPCHA KW CTAHAAPTHOC OTKJIOHCHHC cnyqaﬁﬂoﬁ BCJIIMYHHEI, q)YHKHI/II/I
6



pacupenesneHuss W IUIOTHOCTM PaBHOMEPHOIO, IIOKa3aTEJIbBHOIO W HOPMAJIBHOIO
pacrpeneneHnii; yYMEHUE HWCIOJIb30BAaTh CBOMCTBA W3YYEHHBIX pPACIHpENCICHUN Ui
peunIeHus 3a/1a4; 3HaKOMCTBO C NOHATHSAMU: 3aKOH OOJIBIINUX YUCEN, METO/IbI BHIOOPOYHBIX
HCCJICIOBaHMM; yMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHAa OONBIIMX YHUCET B
IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

— IIPy14 ymeHHe CBOOOAHO ONEPUPOBATh MOHATHAMH: TOYKA, MpsiMasi, MJIOCKOCTB,
IPOCTPAHCTBO, OTPE30K, JydY, IUIOCKUW YIoJI, IBYI'PAaHHBIA YroJl, TPEXIPaHHBIA YTOJI,
[EPECEKAIOIINECS, IAPAJUICIIBHBIE W CKPEIIUBAIOIIMECS NPSMBbIE, MAPAIUICIBHOCTD U
MEPHEHANKYISIPHOCTD MPSMBIX U INIOCKOCTEM, YTOa MEXAY NPSIMBIMH, YTOJI MEXIY NPIMON
Y IUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSMM; YMEHUE HCIIOIb30BATh IPU PELICHUM 33734
M3Yy4YEHHbIE (DAKTHI U TEOPEMBI INIAHUMETPUU; YMEHUE OLEHUBATH pa3Mepbl OOBEKTOB B
OKPY’KalIllEeM MHpE; YMEHHE OIEpUpOBaTh MOHATUSAMHU: MHOIOTPaHHUK, CEYEHUE
MHOTOTpaHHMKA, IPaBWJIbHBII MHOTOI'PaHHUK, IpU3Ma, TUPaMKIa, PUrypa u MOBEPXHOCTb
BpallleHus, IWIMHJIpP, KOHYC, IIap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHHUSI KOHyca U
LWIMHPA, HapaJUIeNIbHBIE OCH WM OCHOBAaHHIO, CEYEHHE IIapa, IJIOCKOCTh, Kacarouascs
cheppl, IWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUEHHWE MHOTOTPaHHUKA, H300pa)kaTh
MHOT'OTPAHHUKH, (PUTYPBI K TOBEPXHOCTHU BPALLEHUS, UX CEUECHHUS, B TOM YHCJIE C TOMOUIBIO
ANIEKTPOHHBIX CPEJACTB; YMEHUE MPUMEHATH CBOWCTBA TIE€OMETPUYECKHX (uryp,
CaMOCTOSITENIBHO (POPMYIHPOBATh ONPECIICHUS U3yUYaeMbIX (QUTYp, BBIABUTATh TMIIOTE3bI
O CBOMCTBax M MpHU3HAKaX reOMETPUYECKHUX (PUTYp, 0OOCHOBBIBATH MM ONPOBEPraTh UX;
YMEHHE MPOBOJUTH KJIaCCU(PHUKAUUIO (UTyp MO pa3iMyHBIM IpPHU3HAKAM, BBIIOJIHSTH
HEOOXOAMMBbIE JTOMOJHUTENIbHbIE IOCTPOCHHUS;

— IIPyl5 yMeHHE CBOOOJHO ONEPUPOBATH MOHATHSAMU: IUIOWAAL (QUIYpBI, 00BEM
(Gurypnl, BeJIMYMHA YTJa, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEX]Y
MPSMBIMH, PACCTOSHUE MEXIY IJIOCKOCTAMHM, IUIONaAb cepbl, IIOIMIAIb MOBEPXHOCTU
MMpaMubl, IPU3MBbL, KOHYCa, HWINHAPA, 00beM Ky0a, MPSMOYTOIbHOTO NMapaiejenunesa,
OUPaMUJbl, IPU3MBI, [WIMHAPA, KOHYyCa, 11apa; YMEHHE HaXOAUTh OTHOILIEHHE 00BEMOB
o1I00HBIX GUTYD;

— [IPyl6 ymeHHe CBOOOJHO ONEPUPOBATH MOHATUSIMU: IBUKCHHE, MapajlieIbHbBIN
NEepPeHoC, CUMMETPHUs Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3zoBaHueE
no100us, No100HbIE PUTYPBI; YMEHHE PACTIO3HABATH PaBHbIE U MOAOOHBIE (DUTYPHI, B TOM
Yucjae B TNPUPOAE, MCKYCCTBE, ApPXUTEKTYPE; YMEHHE HCIOJIb30BAaTh I'€OMETPUUYECKUE
OTHOUIEHUS, HAXOJUTh F€OMETPUUYECKHUE BEJIMYMHBI (JJIMHA, YroJ, IJIoNaab, 00beM) Npu
pemiennu 3ana4 u3 [IPyrux yueOHbIX peMETOB U U3 pealbHOM KU3HH;

— IIPyl7 ymeHue CBOOOJHO OIEPUPOBATH MOHSATUSMU: TPSIMOYTOJIbHASs CUCTEMA
KOOpJIMHAT, BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
OpOU3BEIACHUE BEKTOpa Ha YHUCIO, pa3joKEeHHWE BeKkTopa mo 0as3ucy, CKaJasipHOe
IPOU3BEICHUE, BEKTOPHOE TPOU3BECHUE, YTOJI MEKYy BEKTOPAMH; YMEHHE HUCIIOIb30BATh

BCKTOpHBIﬁ 141 KOOp,Z[I/IHaTHBIﬁ MCTOJ AJIA pCHIICHHA rCOMCTPHUUICCKUX 3a1a4 U 3aga4 HPYI‘I/IX
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y4eOHBIX MpPEIMETOB; ONEPUPOBATh MOHATUSAMM: MaTpuua 2x2 u 3Xx3, OmpeneiauTesnb
MaTpULbl, FEOMETPUUECKHUIA CMBICH OIPEAEITUTENS;

— IIPyl8 yMEHHE MOJCIHUPOBATH pCaJIbHbIC CUTyallMM Ha s3bIKE MaTECMaTHKHU;
COCTABJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 33JayH,
UCCIIEZIOBaTh  IIOCTPOEHHBIE MOJEIM C  HCHOJb30BAaHUEM  amnmapara  anreopsl,
UHTEPIPETUPOBATh IOJYYEHHBIA pe3ysibTaT; CTPOUTh MATEMATHYECKHUE MOJEIU C
[IOMOILBIO TEOMETPUUECKUX IIOHITUI U BEJIMYUH, PEILATh CB3aHHBIC C HUIMH IIPAKTUYECKUE
3a/1a4d; COCTABJIITH BEPOSATHOCTHYK) MOJEIb M HHTEPIPETUPOBATH ITOJYYCHHBIN
pe3yibTaT; pelmaTh NPUKIAIHbIE 33a4d CPEACTBAMU MATEMaTHYECKOr0 aHalM3a, B TOM
YHCIIe COLMAIbHO-PKOHOMUYECKOTO U (PU3MUECKOT0 XapaKkTepa,

— [IPy19 yMeHue BBIOMPATh MOAXOISAIINI METOJ JUIsl pEeIIEHUs 3a/1a4d; MOHUMaHUe
3HAYUMOCTH MaTEMAaTUKU B U3yUYE€HUU MTPUPOJIHBIX U OOIIECTBEHHBIX ITPOLIECCOB U SBJICHUH;
YMEHUE PACIIO3HABATh IPOSBICHUE 3a4KOHOB MATEMATUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
IPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUKCKOW U MUPOBOM MAaTEMaTHYECKOW HAYKH.

Oobuwue komnemenuuu

OK 01. BeiOupate crnocoObl pemieHus 3afady MpopecCHOHANbHONU JeATEIbHOCTH
MPUMEHUTENBHO K pPa3INYHbIM KOHTEKCTaM

OK 02. Mcnons30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHATIU3Aa U UHTEPIPETALIUN
uHpopManuyu, U  HUHQOpPMALMOHHBIE  TEXHOJOTWMM  JUISI  BBIIOJHEHHS  3aj]ad
npo¢eCCUOHATILHON JeATCIIbBHOCTH

OK 03. I[InanupoBaTh W peaqu30BbIBaTH COOCTBEHHOE MPOPECCHOHAIBHOE W
JMYHOCTHOE pa3BUTHE, NPEANPUHUMATENBCKYIO JAEATEIbHOCTh B MPO(PECCHOHAIBHON
cdepe, UCHOIB30BaTh 3HAHUS MO NMPABOBOM M (PUHAHCOBOW IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYalUIX

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATH U pa0OTaTh B KOJIJIEKTUBE U KOMaH/IE

OK 05. OcymectBisiTh yCTHYIO M NUCBMEHHYK) KOMMYHHUKAIIMIO HA
rocyJIapCTBEHHOM si3bike Poccuiickoit deaepariuu ¢ yaeToM 0COOSHHOCTEH COIMaIbHOTO 1
KyJIbTYPHOTO KOHTEKCTa

OK 06. IIposiBIATh TpaKJaHCKO-TMATPUOTHUYECKYIO MO3UIUI0, JAEMOHCTPUPOBAThH
OCO3HaHHOE TMOBEJACHHE HA OCHOBE TPAAMIIMOHHBIX POCCHUHCKUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTE, B TOM YHUCJIE C yY€TOM rapMOHHU3ALNUN MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX
OTHOLIEHUH, MPUMEHSTh CTAHAAPTHl AHTUKOPPYNLIMOHHOTO MOBEACHUS

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKPY’KAIOIIEH Cpe/bl, peCypcocOEpeKEeHHUIO,
NPUMEHSTh 3HaHUs 00 M3MEHEHUHU KIuMaTa, NMPUHIUIBI OEpexIMBOrO IMPOU3BOJICTBA,
3¢ (PeKTUBHO AEMCTBOBATh B UpE3BbIUAMHBIX CUTYAIUSAX

Ilpogheccuonanvuvie komnemenyuu
[1K 3.3 BpINOAHATE pacyeTa TEXHUKO-IKOHOMUYECKUX MTOKa3aTelIed CTPOUTENLCTBA
aBTOMOOMJIBHBIX JOPOT U a3pOAPOMOB



2. ®oHJ OLIEHOYHBIX CPEACTB AJIS1 BXOJAHOT0 KOHTPOJIA

BxoiHOM KOHTPOJIb COCTOUT M3 3aJJaHUH, YaCTUYHO B3SIThIX U3 OTKPbITOr0 6GaHKa
OI'3 u BIIP no maTtemaTtuke. Ha BbilnoJiIHEHUE 3alaHUM BXOJHOTO KOHTpPOJIA AaeTcd 1
aKaZleMu4iecKui yac (45 MUHYT).

BxoiHOUM KOHTPOJIb COCTOUT U3 2-X YacTeu: 0053aTeIbHON U JIONOJHUTEIbHOM.

O6sg3aTesibHAasA 4YacTb COAEPKUT 3aJaHUS MHUHHUMAJIbHOrO 0053aTeJbHOrO
YPOBHS, JONOJIHUTEJIbHAS YacCTh — 60Jie€ CI10KHbIe 3aJaHHUS.

[Ipy BhINOJIHEHUU 3ajaHUN TpPeOyeTCs NMpPeACTAaBUTH X0/, pellleHUsI U yKa3aTb
NoJIyYeHHbI OTBeT. [IpaBU/IbHO BBINOJIHEHHOE 33JlaHME W3 0053aTeJIbHOM 4acTH
OlleHHWBaeTCs1 B OJWH 6aJiji; NpaBUJIbHOE BbINOJHEHUE 3aJlaHUN JOMOJHUTENbHOU
4YacTH OlleHWBaeTcs 3 6ay1aMu UK 1-2 6as/1aMy 3a YaCTUYHOE pelleHue.

Basiibl, moJsiy4eHHbIE 3a BCe BbINIOJIHEHHbIE 3a/laHUs, CYMMUPYIOTCH.

llIkana nepeeoda 6a.1108 8 omMemKu no nAMu6a/116HOU cucmeme

Ommemka Yucao 6aai0s,
Heo6xodumoe 015 noJy4YeHuUs1 ommemku
«3» (ydos.) 7-9
«4» (xopowo) 10-12
«5» (omauyHo) 13-15

O6pa3zosamebHble pe3yabmamsl, nodJeldcaujue npogepke (3/1eMeHmbl):

11P6 1, I1P6 5, TIP6 6, IIP6 9, IIP6 12, [IP6 14.
[Py 1, [Py 5, [1Py 7, [Py 8, [1Py 18, [Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3adaHus 6X00H020 KOHMPOAS

O6sA3aTe/IbHAA YACTh
IIpu peweHuu 3adaHuil 1-4 3anuwiume Npasu/abHbIU 0meem u3 4yemslpex
npeo/104CeHHbBIX.
1. (1 6asnn) PackpoiiTe GopMys1y COKpallleHHOT0 YMHOXKeHUS a2-b?:
A) a2-2ab+b?; B) (a-b)(a+b); B) a2+2ab-b?; I') (a-b)(a-b)

2. (1 6asn) [nowaas TpeyroJbHUKA BbIYUCASIETCS IO pOpMy.Ie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 s,

3. (1 6as11) Kakoe U3 ciefyomyx 4uces 3aK/I049eH0 Mexay yucaamu 17 u 8 '

A)0,4;b)0,5;B)0,6;T') 0,7



4. (1 6ana) Jdaubl rpadpuku ¢yHkiui. Kakas ¢popmysia COOTBETCTBYeT rpadpuKy
3):

1) . 2) | 3)

_"qr‘
=

o[ 17 o[ 1

=Y

9

X;T) y=x+5.

1

A)

IlIpu evinosHeHuu 3adaHull 5-8 3anuwiume x00 peuieHUs1 U NOJYYEHHbI
omeem.

I 11

5. (2 6ania) Beraucaure 2 S

6. (2 6asnna) PemuTte ypaBHeHue x2-7x+10=0. Eciu ypaBHeHHe HMeeT GoJiee
OZIHOTO KOPHS, B OTBET 3alIUIINTE MEHBIINHN U3 KOPHEM.

7. (2 6amna) Ilnomanp 3eMesib KPeCTbSHCKOTO XO3SKWCTBA, OTBEJEHHAs MOJ,
N0CaZKy KyCTapHUKOB U IBETHUKOB, COCTaBJAET 24 ra U pacrpejiesieHa Mexy HUMH
B OTHOLIEHHHU 5:3. CKOJIBKO reKTapOB 3aHUMAIOT L|BETHUKU?

8. (2 6anna) Beicora BH mapansienorpamma ABCD genut ero ctopony AD Ha
orpe3ku AH =2 u HD =32. /luaronanps napasuiesorpamma BD paBua 40. Haigure
IJIoLa/lb apaJijiejorpaMmMma.

AOHOJIHI/ITEJIBHaH 4acTb

IIpu evinoaHeHuu 3adaHusi 9 3anuwiume X00, 060CHOB8AHUE pewleHUs U
noJ/iy4eHHblli omeem.

9. (3 6ass1a) Pb160J10B NPOMJIbLI HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSTHUE
BBEpX M0 TEUYEHUIO PEKH, 3aTeM OPOCHUJI SIKOpb, 2 4Yaca JIOBUJ PbIOY U BEpHYJICA
obpaTHO 4yepe3 5 4yacoB OT HayaJsia nyTeliecTBUs. Ha Kakoe paccTosiHWE OT NPUCTAaHU
OH OTIIbLJ, €CJIM CKOPOCTh TE€YEeHUsI PeKHd paBHA 2 KM/4, a COOCTBEHHAsi CKOPOCTh
JIOJKU 6 KM /4?

JTaJIOHBbI OTBETOB:

Homep
3aJaHud

10



OTBeT

2,7

816
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3. ®OHJA OLEHOYHbIX CPEACTB A/ TEKYLEro KOHTPOJIS

Tekyuidii KOHTpPOJIb TPOBOASATCS BO BpeMs ayJUTOPHBIX 3aHATUH IO
MaTeMaTHUKe B COOTBETCTBUM C Y4eOHbIM IIJIAaHOM M pabouyeid mnporpamMmmbl O[]
«MaTeMaTHKa» 110 BCeM paz/iesiaM MporpaMmbl. TeKyIIMHA KOHTPOJIb COCTOUT U3 JBYX
yacTel: TeOpeTUYECKOU M MpaKTUUecKou. [Ipu 3ToM obydaromuecs MoJay4arT JBe
OTMETKH.

TeopeTuyeckass 4acTb HPOXOAUT B (opMe YCTHBIX OTBETOB: OOydaroliydecs
BBITATMBAIOT MAThb KapTO4YeK C BOMPOCaMH, JAIOT MOJHBIA OTBET (CO CIHMCKOM
BOIIPOCOB 00yYalolMecsi 3HAKOMSATCS B HayaJsle U3y4YeHUs paszesia).

llIkaaa nepesoda 6a.1,108 8 ommemkKu no nAIMuU6Ga/116HOIU cucmeme

Ommemka Kosauuecmeo eepHbix omeemos Ha meopemuuecKue
8onpocul
«3» (ydos.) 3
«4» (xopowo) 4
«5» (omauvHo) 5

3a/laHUs NPaKTU4YeCKOU 4YacTU (KOHTPOJIbHBbIe pabOThl) YAaCTUYHO B3ATHI U3
oTkpbITOoro 6anka EI'3 u BIIP no matemaruke.

Ha BbimosiHEHWe KOHTPOJILHOM paboThl MO MaTeMaTHKe paetcd 1
aKaJieMu4eckuu yac (45 MUHYT).

KonTposibHass paboTa cocTOUT uX 2-X yacTed. B mepBoi yacTu npejJjiaraeTcs
BBINIOJIHUTD 4 3a/]laHUA - BbIOpATh [IPAaBUJIbHBIA OTBET U3 YeThbIpex Npe/JoKeHHbIX.
Bo BTOpoO#1 yacTu npejiaraeTcs BhINOJHUATD 6 3alaHUN - 0QOPMUTD X0/ pellleHus 1
3anMcaTh OJIy4YEeHHbIA OTBET.

3a NpaBUJIbHOE BBINOJIHEHHE JIIDOOTO 3aJlaHUA MEepBOW YacTH 00y4aloLUKCH
noJjiyyaeT oJuH 6Oasia. IlpaBUbHOE BBbINOJHEHHWE 33aJlaHMM BTOPOM 4YacTH
OLleHMBaeTcA 2 6a/ylaMU WK 1 6a/1J1oM 3a YaCTUYHOE pelleHue.

BaJuibl, nosiyyeHHble 32 BCe BbINIOJIHEHHbIE 33/JaHUs, CYMMUPYIOTCH.

llIkana nepesoda 6a.1108 8 omMemKu No NAMuU6a/11bHOU cucmeme

Ommemka Yucs0 6aa108,
Heo6xodumoe 015 NoJy4YeHUs1 ommemkKu
«3» (ydos.) 8-10
«4» (xopowo) 11-13
«5» (omauuHo) 14-16
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3.1 IIpsamele u niockocmu 6 npocmpaHcmee

O6pa3oeameJibHble pe3y1bmamul, nodaexcaujue npogepke (3a1eMeHmbl):

[1P6 1, I1P6 9, [T1P6 11, [1P6 12, [1P6 14.
[1Py 1, [Py 14, IIPy 15, I[Py 16, [1Py 18, [1Py 19.
OK 01, 0K 02, 0K 03, 0K 05, OK 07.

[IK ...
TeopeTnyeckye BONPOCHI:

1. CoopmyaupyitTe TeopemMy Iludaropa.

2. [lepeyrciuTe 0CHOBHbIE QUTYPbI B IPOCTPAHCTBE.

3. [lepeyrcauTe cioco6bl 3a/jaHUA MIJIOCKOCTH.

4, [Ipopgomxurte Teopemy: «Eciu ofHa M3 [ByX NapaJje/bHbIX NPAMBIX
nepreHAUKYJIApHa IJIOCKOCTH, TO...».

5. [Ipomomxute TeopeMy: «Ecau [JBe MNapasijiesibHble  IJIOCKOCTHU
nepeceKkarwTCcs TPEThEN, TO...».

6. CpopmysimpyiTe onpesesieHHE ABYTPAHOTO yTJia.

7. ChopmyinpyiiTe onpesiesieHUe TPEXTPAHOro yrJa.

8. PackponTe moHATHE «yTOJl MEXAY MPSAMBIMU».

9 [TepeyuncinTe B3auMHOe pacIioyoKeHHe ABYX NPAMBIX B IPOCTPAHCTBE

10. Kakue npsamble Ha3bIBAIOTCA [1IapaJijieJIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAKTCS CKPEIMBAKIIMMHUCA B IPOCTPAHCTBE?

12. Kakue npsamble Ha3bIBAIOTCA NEPIEHAUKYAAPHBIMU B IPOCTPAHCTBE?

13. [IllepedyucnavTe B3aWMMHOE paCHoOJIO)KEHHWE TMPSIMOU U TMJIOCKOCTH B
IPOCTPAHCTBE.

14. PackpouTe NOHATHUE «YTOJ MEXAY NPAMOU U IJIOCKOCTBIO».

15. PackpoiiTe NoHATHE «apajieJbHOCTb MPSIMOM U MJIOCKOCTU».

16. PackpoiTe NoHATHUE «IEPNEHAUKYIAPHOCTb NPSIMOU U NIJIOCKOCTHY.

17. llepeuyucsuTe B3aUMHOE PacHoJIOKeHHe JIBYX IJIOCKOCTEN B
NPOCTPAHCTBE.

18. PackpouTe NOHATHUE «KYTOJ MEXKAY MJIOCKOCTSIMU».

19. PackpoiTe NOHATHUE «APaAJJIEJbHOCTD IJIOCKOCTEN.

20. PackpouTe NOHATHE «NEPHEHAUKYAAPHOCTD MJIOCKOCTEN».

21. Kak HaWTH pacCTOAHUE OT TOYKHU 10 IPAMOU?

22. Kak HaWTH paccTossHHE MeXy NPAMbIMHU?

23. Kak HauTH pacCTOSTHUE MeXAY MJIOCKOCTAMU?

24. llpopomxuTe onpenesieHue: «llepneHAUKYIAp — 3TO...».

25. llponomxuTte onpeaeneHue: «kHak/JoHHas — 3TO...».

26. IlpogosmxuTe onpenesieHue: «IIpoeKius HAaKJIOHHOU — 3TO...».

27. llepeuyucsuTe CBOUCTBA NapaJljieJIbHOTO NIPOEKTUPOBAHUS.
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28. llpuBeauTe npuMepbl CHMMETPHUM HA MJIOCKOCTH B IPUPO/JIE, UCKYCCTBE,
apXUTEKTYPe.
29. llpuBeauTe npuMepbl CHMMETPHUM B IPOCTPAHCTBE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPe.
30. B 4yeM oT/in4Ue IOHATUE «IABUXKEHHE» OT IOHATHUSA «KIIOBOPOT»?

KoHTposbHag pa6ora Nel
06a3aTe/ibHAsA YaCTb
IIpu peweHuu 3adaHuil 1-4 3anuwiume npagu/abHbLII omeem u3 Yyemowlpex

Npeo/1024CeHHbIX.
1. (1 6as1) PaciimdpyiiTe KpaTKylo 3alKCh: a€ f5.

A) Touka a NpUHA/JIEXKUT IJIOCKOCTH [; B) Touka a npuHa iexxuT npssmoi f; B)
npsiMas a IPUHAAJIEKUT IJIOCKOCTHU [; [') mpsiMas a nepecekaeT NJIOCKOCTD [5.

2. (1 6ann) Ipamele AB u C/l ckpewuBatoTcsa. Kakoe pacnosioxkeHue UMEOT
npsimbie AC u B/I?

A) napannenbHble; B) nepneHaukyaspHble; B)  ckpemmBarorca; I)
HepeceKarTCs.

3. (1 6asn) [lnockoctu a v f uMmeroT 1 0611y10 TOUuKy. KakoBO UX B3aMHOe
pacnoJioxeHue?
A) mnapannenbHbl; b) mnepecekatorca mno npsMol; B) coBmagatoT; T)

CKpeLUBaTCS.

4. (1 6amn) Ecnum npsamad, npoBefjeHHas Ha IJIOCKOCTH 4Yepe3 OCHOBaHUE
HaKJIOHHOW, NTeplieHAUKY/IIpHA ee NIPOeKIMH, TO OHA...

A) nepneHAWKyJiIpHA W CaMOM HakJOHHOW; bB) mnapajsesnbHa U camMou
HaKJIOHHOM; B) ckpeljuBaeTca ¢ HakJOHHOW; [') mepneHAUKyJIspHA OCHOBAaHMUIO
HaKJIOHHOM.

IIpu 8vIno/iHeHuUu 3adaHuli 5-8 3anuwume X00 pewleHUs U NO/Yy4YeHHbLIL
omeem.

5. (2 6asna) Yepe3s koHubl oTpe3ka AB u ero cepeauHy M mnpoBejieHbl
napaJijiesibHble IPsSIMbl€, IepeceKale HEKOTOPYIO MJI0OCKOCTh B ToUKax A, B1 1 M.
Havpure pavHy otpe3dka MM, ecin oTpe3ok AB He mepecekaeT MJIOCKOCTb U eC/IU
AA1=6,8cMm, BB1=7,4cM.

6. (2 6anna) llpsambie AC, AB u A/l nonapHo nepneHJAUKYyJsApHbL. Hanaurte
otpe3ok C/l, eciu AB=5 cm, BC=13 cm, AZ[=9 cm.

7. (2 6ansna) U3 TOUYKKM K MJIOCKOCTH NMpPOBEJEHbI [Be HakJOHHble. HalguTe
JUIMHBI 00111er0 NeprneHAuKYJ/Ispa, eCJIU NPOEeKIUM HAaKJIOHHBIX OTHOCSTCS Kak 2:3 U
JIJIMHBbI HAKJIOHHBIX PaBHbI 23 CM U 33 CM.

8. (2 6anna) Haueptuth ky6 ABC/ZIA1B1Ci/l1. [locTpouTth Touky KEAB, Touky
Mel:1C, orpe3ok PEEA1B1Ci.
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AOHOJIHI/ITEJIBHEIH 4aCTb

IIpu ewvIinoaHeHuu 3adaHusi 9 3anuwiume X00, 060CHOB8AHUE pewleHUs U
noJ/iy4eHHblii omeem.

9. (3 6ass1a) Pa36uTh UBETHUK KpyrJjok ¢opmbl (R=2 M) Ha 4yacTu pa3IMYHOUN
mionaau. PaccyuTaTh KOJIMYECTBO CaXKeHIEB I[BETOB JJis KaXKAOTro CeKTopa.
OdopmuTsk cxeMy I[BeTHUKA. Hanmpumep:

JTa/IOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUs
OTBeT B B b A 7,1 15 9 - -

15



3.2 KoopduHambvl u eekmopbwl

O6pa3oeame.ibHble pe3y.1bmamsl, nodaexcaujue npogepke (31emMeHmbl):

[1P6 1, I1P6 9, [TP6 11, [TP6 12, I1P6 13.

[1Py 1, [Py 14, 1Py 15, 1Py 16, [1Py 17, [1Py 19.
OK 01,0K 02, 0K 03, OK 05, OK 07.

[K ...

TeopeTnyeckye BONPOCHI:
M3 yero cocTouT NpsAMOYroJibHasA CUCTEMa KOOPAUHAT B IPOCTPAHCTBE?
Ecsiv ToO4YKa JIeXKUT B IJIOCKOCTH XY, KaKasd KOOpJAWHATA y Hee HyJieBas?
[IpuBesuTe npruMep KOOPAUHAT TOYKHU A, KOTOpaAsd JIEXKUT Ha OCH Z.
PackporiTe noHATHE «BEKTOPY.
Kak HalTH KOOpZAUHATHI BEeKTOpa?
[TepeyunciuTe ¥ packpouTe npaBuJia CJA0KEHNUA BEKTOPOB.
Kakue BeKTOpBI Ha3bIBAlOTCA KOJIJIMHEAPHBIMU?
Kakye BeKTOpBI Ha3bIBAOTCA NNePHEeHAUKYAAPHBIMU?
YeMy paBHO CKaJIApHOe NIPpOU3BeZjeHUue BEeKTOPOB?
Kak Hali'TH BEKTOpHOE NIpOou3BeJjeHUue BEKTOPOB?
YeMy paBeH yroJ Mexay BeKTopaMu?
[IprBegUTE NpUMep MaTPHULbI 2% 2.
[IpuBesuTe npruMep MaTpuLbl 3% 3.

XN W

=
= <

=
w

KoHTpoJsibHas pa6oTa N23

06a3aTeJIbHAA YacCTh
IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuUAbHbLIT omeem U3 uYemblpex

npeo/104CEeHHbIX.

1. (1 6ann) Jausl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue U3 Hux
JieXkaT Ha KoOopArWHaTHOU npsiMou Oy?

A)A;B)B; B)C; I') A.

2. (1 6ann) Kakue us BektopoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SBJISIIOTCS € JUHUYHBIMU?

A)a; B)c; B) B; T') p.

3. (1 6asnn) Kakue us Bektopos a(1,2,-3), c(3,6,-6), B(2,4,-6) Ko//IMHeapHbI?

A) a, B; B) ¢, B; B) a, ¢; I') ko/lIMHEeapHBbIX BEKTOPOB HET.

4. (1 6an) ansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeiMHOU KaKOTO OTpe3Ka
saBJsieTcsa Touyka M(0,3,4)?

A) AB; B) BC; B) AC; T') CB.
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IIpu evIno/HeHuu 3adaHull 5-8 3anuwiume X00 peuwleHus1 U NOJYYEHHbII
omeem.

5. (2 6anna) Jlauel BekTopbl a(-6,0,8) , B(-3,2,-6). HaunauTe ckansgpHoe
pou3BeJleHhe BEKTOPOB.

6. (2 6amra) Ilpy Kakux 3HA4YeHMsIX N BeKTOpwl a (4,n2), B(1,2,n)
neprneHgUKyJsIpHbI?)

7. (2 6anna) Jausl BekTopsl a(-6,0,8), B(-3,2,-6). HailjuTe KOCUHYC yrJjia MeXay
BEKTOpPAMH.

8. (2 6asna) [lokaxkuTe, 4TO YeTbIpEXyroabHUK ABC/] aBasieTCA poMOOM, eciu:

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

ll()lI()JIIlIdTP(EJII:]lZlSI 4acCTb

IIpu ebinosHeHuu 3adaHus 9 3anuwiume Xo0d, 060CHOBAHUe peuwleHUs U
noJ/1iy4yeHHbslli omeem.

9. (3 6asa) MakeT KJyMObl NpeAcTaBJeH Ha KOOPAWUHATHOM IJIOCKOCTH.
Haiijute nsomagb KJAyMObl (YeTbIpeXyroJibHUKA), BepIIMHbI KOTOPOTO HMEIT
KOOp/IMHATbI (8;0), (10;8), (2;10), (0;2).

10—

(] T ST T T TP

o a 0 =

JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUsA
OTBeT B B A B -30 -1 -3/7 - 68
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3.3 OcHo8bl mpu2oHomempuu. TpucoHomempu4yeckue yHKyuu

O6pa3oeamebHble pe3y1bmamul, nodjexcaujue npogepke (3/1eMeHmbl):
[1P6 1, I1P6 3, I1P6 5, I1P6 14.
[IPy 1, [1Py 6, IIPy 7, [1Py 8, [1Py 18, [1Py 19.
OK 01, 0K 02, OK 03, OK 04, OK 05, OK 06.

[IK ...
TeopeTnyeckye BONPOCHI:

1. YeMy paBeH yroJi B O4UH pajuaH?

2. B kakux 4YeTBepTAX TPUTCOHOMETPUYECKOTO Kpyra (QYyHKLUA y=sinx
NPUHUMAET M10JI0KUTEJIbHble 3Ha4YeHud?

3. B kakux 4yeTBepTAX TPUTOHOMETPUYECKOrO0 Kpyra QyHKLHUS y= COSX
NpPUHMMAET OTpULIATeIbHbIE 3HaYeHUA?

4. [IpoposmxuTe onpenesnieHre: «CUHHYC OCTPOro yrja — 3TO...».

5 [IpomomxuTe onpenenenue: «KKocuHyc ocTporo yrJa — 3To...».

6. [Ipoposmxute onpenesnieHue: «TaHreHC OCTPOro yrja — 3TO...».

7 ChopmyiMpyiiTe OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.

8 Yemy paBHO Npou3BejieHUE tgx*ctgx?

0. Yemy paBeH sin(2x)? ChopMyaupynTe NpaBUJI0 BbIYACIEHUS.

10. Yemy paBeH cos(2x)? ChopMyiMpyiTe NpaBUI0 BbIYUCAEHHUS.

11. TIlepeducauTe TPUTOHOMETPHUYECKHUE QYHKIUH, YKAKUTE UX IEPUOBI.

12. Yemy paBeH nepuoa PyHKUUU y=coS(4x)?

13. eMy paBeH nepuoj PyHKUUU y=coS(x/4)?

14. Onpeaenute 06J1acTb 3HaYeHUs GyHKIUHU y=3c0s(5x)?

15. IlepeducauTe criocoObl pelieHUs] TPUTOHOMETPUYECKUX YPaBHEHUH.

16. PackpoWTe aJroOpuTM pelleHHs OJHOPOJAHBIX TPUTCOHOMETPHUYECKUX
ypaBHEHUH [1IEPBOr0 NOPALKA.

17. PackpoiWTe aJITOPUTM pelleHrus OJHOPOJHBIX TPUTOHOMETPHUYECKUX
ypaBHEHUW BTOPOT0 NOPALKa.

KoHTpoJsbHas pa6oTa N24
Oo6sa3aTeJibHasg YacCTh

IIpu peweHuu 3adaHuii 1-4 3anuwiume npasu/abHbI omeem u3 4Yembwipex
npeo/10)#CeHHbIX.

1. (1 6ann) B AABC sinC:%. Kakas u3 cTopoH sfiBaseTca runotenysoun AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6as1) YryioM Kakol 4eTBePTH sABJAsAeTCA yroua oa=400°7
A) I; B) II; B) II; T') V.
3. (1 6as1) Kakue u3 QyHKIMU ABJASKOTCA YETHBIMU?
A) y=sin x; B) y=cos x; B) y=tg x; I') y= ctg x.
18



1
4. (1 6ann) Kakue 13 yrces ABJASIOTCSA KOPHEM YPAaBHEHUS COS X = E?

T T s 21
A)X—g, B)X—g, B)X_E' F)X—?.

IIpu evinosHeHuu 3adaHull 5-8 3anuwiume X00 peuleHUs U NOJYYeHHbIIl
omeem.

. IT T
5. (2 6ass1a) BeruucauTe: sin - oS .

o V2 : V2
6. (2 6ass1a) HarauTe 3HaUYeHHE BbIpaXKeHHU 4arccos7 - 4arcsin(— ?)

7. (2 6anna) Jlokaxxurte ToxAecTBO: 2sin(m/2+a) + cos(m — a)= cosa.
8. (2 6ass1a) PemrTe ypaBHeHHUE: Sin? X - 4 sin x + 3 =0.

AOHOJIHI/ITeJleaH 4acCTb

Hpu 8bIN0/IHEHUU 3ddaHus 9 3anuwiume X00, 060CHOB8AHUe peuieHus u
nOﬂyquHblﬁ omeem.

9. (3 6as1a) Pemnre cucteMy ypaBHEHUU:
X+y=m
sinx + siny = 2.
JTa/I0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OTBeT 3 A B B 1 21 - | Z+2m, G+
ne 7 27n; %-I—
2mn),
ne 7
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3.4 I[Ipou3eodHasa (byHKYuu, ee npumMeHeHue

O6pa3oeame.ibHble pe3y.1bmamsl, nodaexcaujue npogepke (31emMeHmbl):
[1P6 1, [1P6 4, I1P6 6, [1P6 14.

[IPy 1, [1Py 6, IIPy 7, [1Py 8, [1Py 9, [IPy 10, IIPy 11, [1Py 18, [1Py 19.
OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.

TeopeTuyeckKue BOOPOCHI:

1 [Ipomomxute onpegenenue: «[locienoBaTebHOCTD — 3TO...».

2. [IpuBenyiTe npruMep apuPMeTHUYECKON MPOTPECCUM.

3 [IpuBenyTe NprMep reoMeTPUIECKOU IPOTrPECCHUM.

4. [lpuBenvTe mnpuMep OECKOHEYHO YOBIBAIOILEA TeOMETPUYECKOU
IPOrpPecCUm.

5. [Ipomomxute onpenenenue: «[l[ponsBogHas — 3To...».

6. PackporiTe reoMeTprUieCKUM CMBICJ IPOU3BOJAHOM.

7. [IpomomxuTe onpefenenue: «KacarenbHas — 3ToO...».

8. PackpoiiTe puandecKruil CMbICJI MPOU3BOIHOM.

0. [lepeyunciuTe npaBuia BBIYUCIEHUSA IPOU3BOHBIX.

10. Yemy paBHa NpouW3BOJIHASA CTENIEHHOW QYHKIUN?

11. Yemy paBHa nIpou3BOJHadA NpoU3BeJeHUA?

12. Yemy paBHa NIpOU3BOJLHAA 4YaCTHOIr0?

13. Yemy paBHa NpoOU3BOHAS CJA0KHOU QYHKIHU?

14. CdopmynupyiTe NpU3HAK BO3pacTaHUs QYHKIIUU.

15. CdopmynupyiTe npu3HaK yObIBaHUS QPYHKIUU.

16. CdopmynupyiTe NpU3HAK TOYKA MaKCMMyMa QYHKIIMHU.

17. CdopmynupyiTe NpU3HAK TOYKA MUHUMYyMa QYHKIIUU.

18. CocraBbTe aJropuTM pelleHHs 3a4ad Ha HaXOXJAEeHHS HaubOJIbIIEro u

HauMeHbllIero 3HayeHus: QYHKIMU HA OTpe3Ke?

19.

CocTaBbTe aJrOPUTM HUCCJIE0BAHUS U MOCTPOEHUs rpaduka GyHKIUU C

MIOMOIIb0 TPOU3BO/IHOM.

20.

Kak HaliT¥ BepTHKa/IbHYI0 aCUMIITOTY rpadprka GyHKLUU?

KoHTposbHag pa6oTa N25
0Qo6a3aTeJibHAA YaCTh

IIpu pewenuu 3adaHuii 1-4 3anuwiume npasu/abHbIlli 0mMeem u3 Yembvipex
npeo/10)#CeHHbIX.

1.

(1 6an1) YeMy paBHa npor3BOiHAsA QYHKIIUU y=C0S2X?

A) y'=-sin2x; B) y'=- 2 sin2x; B) y'=-2cos x sinx; I') y'=2cos x.
2. (1 6asn1) I1o kakoi U3 GOpPMyJ1 BBIUYUC/ISIETCS IPOXU3BO/IHAS MPOU3BEIeHUA?

u'v—uv’

A) (u+v)’=u’+v’; B) (uv)’=u’v+uv’; B) (%) = ; [ (f(g(x)) =f(g(x))*g"(x).

)
v2

3. (1 6ann) Peminte ypaBHeHuUe f'(x)=0, ecau f(x)=3x2 — 6x +4. BbibepuTe OTBET.
A)1;B)-1;B) 4;T) -4.
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4. (1 6ann) Ha pucyHke uzobpakeH rpadpuk NpousBOAHONW GYHKIMU f(X),
onpesieJieHHOW Ha WHTepBajsie (—10;8). HalauTe KoJM4eCTBO TOYEK MaKCMMyMa
byHKIUHY f(x) Ha oTpe3ke [—9;6].

)
¢ _|'—_}'.J(-r]

=Y

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

IIpu 8vIno/HeHuUu 3adaHulli 5-8 3anuwiume X00 pewleHUs U NO/AYYeHHbIU
omeem.
5. (2 6anna) MartepuasbHasg TOYKa JBWXKETCS NPSIMOJHMHEWHO IO 3aKOHY

4 3 42 -~
xX(t) = 17+ 617 — 417+ 51 =5 (rme x — paccTosiHUE OT TOYKU OTCYeTa B MeTpax, t —

BpeMs B CEKyH/iaX, U3MepeHHOe C HayaJa ABWXeHHUs ). HaliauTte ee ckopocTh (B M/c)
B MOMEHT BpeMeHu ! = 3 c.

6. (2 6anna) Ha pucynke uzoopaxxén rpadpuk GyHkuu y = f(x) 1 KacaTesbHas K
HeMY B TOYKe C abcuuccou xo. HaliuTe 3HaueHWe NPOM3BOAHOU QYHKIIMH f{X) B TOUKe

Xo0.
VA

(x—=2)(x+3) >0
(x—8)

8. (2 6anna) UccnenoBaTth GyHKIUIO f(X)=x3 — 3X U NOCTPOUTH €€ rpaduK.

7. (2 6anna) Pemnte HepaBeHCTRBO:

AOHOJIHI/ITGJIbHaH 4aCTb

IIpu evinosaHeHuu 3adaHusi 9 3anuwiume X009, 060CHOB8AHUE pewleHUs U
noJ/iy4eHHblli omeem.

9. (3 6an1a) Pupme «CazoBOA» BBIAEASIOT y4aCTOK 3eMJIH Mowaabio 100 m2.
[IpeasiaratoT yeThbIpe ydyacTKa pa3HbiX padMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit
y4acTOK 0006puUT AupeKTop ¢upmbl «CaZoBO», yYUThIBasA, YTO HEOOXOAUMO OyJEeT
OCTaBUTb 3a00p MO NEPUMETPY?
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JTa/IOHbI OTBETOB:

Homep 1 2 6 7 9
3alaHUS
OTBeT B B 1,25 | (-3;2), 10x10

(8; +)
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3.5 MHO202paHHUKU U meJia epaujeHust

O6pa3oeamebHble pe3y1bmamul, nodjexcaujue npogepke (3/1eMeHmbl):
[1P6 1, I1P6 6, [TP6 9, I1P6 10, IT1P6 11, I1P6 12, TTP6 14.

[1Py 1, [Py 12, I1Py 13, [Py 14, [1Py 15, [1Py 16, [1Py 18, 1Py 19.

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

Teo PETUYECKHUE BOIIPOCHI:

1. [IpomosnkuTe onpegesieHue: «k MHOTOrpaHHUK — 3TO...».

2. [Ipomomxute onpepnenenue: «[Ilpusma - 3To...».

3. [IpomomxuTte onpenesneHue: «l[lpaMoyrosbHbIM Napasiesienumef -
3TO...».

4.  Ilpopmomxute onpeneneHue: «Kyo - 3To...».

5. [Ipomomxute onpefenenue: «[lupamuaa — 3to...».

6. CdopmynupyuTe CBOMCTBO 0 NIPOTHBOJIEXKAILKX rpaHsAx
napaJijiesienune/a.

7. ChopmyiMpyiiTe CBOMCTBO 0 AWaroHaJIsiX NapaJsijiesenune/a.

8. CoopmysivpyiiTe CBOWCTBO O [JHAaroHajJu U JIMHEHMHBIX pa3Mepax
NpsIMOYTOJIBHOTO MapaJlieienunesaa.

0. Kakast npyr3aMa Ha3bIBaeTcs nNpsimMoun?

10. Kakag npu3Ma Ha3bIBaeTCd PaBUJIbHOU?

11. PackpoiTe NoHSATUE «IIPAaBUJIbHAS NAPAMU/IA».

12. Yrto Takoe anodema npaBUIbHON NUPAMUJbI?

13. B 4eMm oTsiM4YKe NOJIHOM NOBEPXHOCTH NPU3MBI OT MOJIHOM IOBEPXHOCTH

nupamMmuibl?
14. CdopmyaupyuTe TeOpeMY O BbIYUCIEHUH OOKOBOU MOBEPXHOCTHU NMPSIMOH
NPU3MBI.

15. CdopmynupyiTe TeopeMy O BbIYUCJIEHHHM OOKOBOM IOBEPXHOCTH
NPaBUJIbHOU MUPAMU/IBI.

16. HaszoBuTe mnpeaMeTbl M3 Balled NpodpecCHMOHAJbHOW AesdTe/JIbHOCTH,
KOTOpPbIE UMEIOT POPMbI MHOTOTPAaHHHUKOB.

17. Kakue MHOIOTpaHHMKH Ha3bIBAOTCA IMpaBUJbHbIMU? IlepeuunciuTe
NpaBUJIbHble MHOTOTPAHHUKU.

18. IIpoposnxkuTte onpegesienue: «Lluanuuap - 3ToO...».

19. [IIpoposnxute onpegenenue: «kKoHyc - 3To...».

20. IlpogomxuTe onpeneseHue: «YCcedeHHbIM KOHYC — 3TO...».

21. llpopomxute onpenenenue: «llap - 3To...».

22. Yro aBasieTcd BBICOTOU YyCeYeHHOT0 KOHyca?

23. Yo ABJyIseTCA 0OCEBBIM CeYeHUEM LIMJIMH/PA, KOHYCA, YCeYEHHOr 0 KOHYCa,
mapa?

24. llepeuuncavTe eMHUILbI U3MEPEHUS IJIOUIAAU, 00'bEMA.
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25. Yemy paBHO OTHOLIEHHE IJIOLIAJIEX MOBEPXHOCTEN MOJOOHBIX QUTYD B
IPOCTpaHCTBE?

26. YeMy paBHO OTHOLIEHHE 06'beMOB NOA0OHBIX QUTYp B IPOCTPAHCTBE?

27. HasoBuTe npeaMeTbl U3 Balled MNpodpecCUOHATbHOU [esATeIbHOCTH,
KOTOpPbIE UMEIOT GOPMBI TeJ BpallleHUS.

KoHTpoJsibHag pa6oTta N26
06a3aTe/IbHAsA YaCThb
IIpu pewenuu 3adaHuii 1-4 3anuwiume npasu/abHbLIII Oomeem u3 4Yembipex

npe()/loofceHH biX.

1. (1 6amn) B kakux eAuvHULAX H3MepsAeTCAd IUIOLW@Jb IMOBEPXHOCTHU
MHOTrOrpaHHUKa?

A) B rpaaycax; B) B Merpax; B) B KBagpaTHbIX MeTpax; [') B ABYrpaHHBIX
rpaaycax.

2. (1 6asn) [lomaab 60KOBOU MOBEPXHOCTHU MPHU3MbI BbIYHUCSETCS 110 GOpPMY.JIE:

A) S =Sé6ok + 2 Socn.; B) S6oxk =P0CH*H; B) S = B6ox + S Socy; F) S60K =2Pocu*H.

3. (1 6ann) Yto ABJIIETCA OCEBBIM CEYEHUEM YCEYEHHOT0 KOHYyCca?

A) paBHOOeJpeHHBIM TpeyroJbHUK; bB) paBHOOefgpeHHas Tpaneuus; B)
npsAMoyroJibHUK; [') mpsiMoyroJsibHasa Tpanenus.
4. (1 6ann) Kakasag ¢urypa mnoJiydyaeTcl NPUA BpallleHUH MPSMOYTOJbHOTO

TPeyroJibHUKa BOKPYT OJHOT'0 U3 CBOUX KaTETOB?

A) xoHyc; B) ycedueHHbl KoHyC; B) nupamuaa; I') yceyeHHast nupamuza.

IIpu 8bIno/HeHuu 3adaHull 5-8 3anuwiume x00 pewleHuUs1 U NOJAYYEHHbI
omeem.

5. (2 6ansna) Pebpo ocHOBaHHMSI NpPaBUJIbHOW TPEYroJbHOW MUPaAMHUAbI 3 M,
anodpema 6M. HaiijuTe nioinajb 60KOBOM NOBEPXHOCTH MUPAMHU/bI.

6. (2 6as1a) [luaroHanb Kyba paBHa V/588. HaliguTte ero o6bem.

7. (2 6anna) IlpsAMOyroJibHUK CO CTOpOHaMHd 8cM U 3CM BpallaeTcsi BOKPYT
6osibllield cTOpoHbI. HaliayuTe 06beM, maoagu OOKOBOM W MOJHOW MOBEPXHOCTEH
NOJIy4eHHOTr0 TeJla.

8. (2 6ass1a) Beiyuc/AIUTh MOBEPXHOCTh KPOHBbI KYCTapHUKA, UMewIlero Gopmy
mapa paguyca 0,5 M. B oTBeT 3anuiunTe 4uc/10, leJIeHHOE Ha .

JonoHuTEe/IbHAA YaCTh

IIpu evinosaHeHuu 3adaHusi 9 3anuwiume X00, 060CHOB8AHUE pewleHUs U
noJ/iy4eHHblIli omeem.

9. (3 6anna) Co3pgaTh MoAeb KJAyMObl, UMetolleld GopMy KOMOUMHUPOBAHHOTO
reOMeTpPUYECKOr0 TeJsa, BBINOJHUTb HEO0OXOJMMble pacyeThbl (IJOlaAb, 00BbEM,
KOJINYECTBO U BU/Ibl CaKEHIIER).

[Ipepnonaraembie MoJIEJIU KIYMO:
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JTa/IOHbI OTBETOB:

Homep 1 2 5 6 7

3aJaHus

OTBeT B b 27 2744 | 72 m;
48 m;

64 1
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3.6 Ilepsoo6pa3Hasn (pyHKYuu, ee npumMeHeHue

O6pa3oeameibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):

[1P6 1, I1P6 4, TIP6 6, TIP6 14.
[Py 1, [Py 6, [1Py 7, [Py 8, [1Py 9, [Py 10, [Py 11, [IPy 18, [1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

TeopeTnyeckye BOMPOCHI:
[IpomomxuTe onpenenenue: «PyHknusa F(x) Ha3bIBaeTcs ...».
PackpoliTe reoMeTprieCcKUM CMBICJI ONIpe/ieJIEHHOT 0 UHTerpaJa.
[IpogosmxrTe onpenenenve: «KpuBosMHeHas Tpanenus — 3TO...».
Cdopmynupyiuite popmysy HeroToHa-JIeHO6HUIIA.
B 4eM 3aksroyaeTcsa 0611 BUJ, BCeX NEPBOOOPA3HBIX?
[lepeunciuTe npaBuia BBIYUC/IEHUS UHTETPAJIOB.

oUW -

KoHTposbHag pa6ora Ne7
06g3aTe/ibHAA YACTh
IIpu pewenuu 3adaHuli 1-4 3anuwiume npasuabHbIl Oomeem u3 uYembwipex

npeaJIOJfCBHH biX.

1. (1 6ann) [na kakod u3 ¢PyHkuuh o¢yHkuusa F(x)=x3-3x2+1 sgaBaserca
nepBoo6pasHou?

A) f(x)=3(x2-2); B) f(x)=3x(x2-2); B) f(x)=3x2-6x+1; I') f(x)=3x2-6x.

2. (1 6ann) Jana pynkuus f(x)= 3x2+1. Yemy paBHa F(1)

A)2;B) 4 B) 6,1 1.

3. (1 6as1) O61MM BUA BCeX TepBO000Opa3HbIX A4 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 6as1) BeluncanTe onpeesieHHbIM HHTETrpaJs ff xdx.

A)-1;B5)1;B)-1,5; ") 1,5.

IIpu 8vIno/HeHUu 3adaHuli 5-8 3anuwume Xx00 pewleHUsI U NO/Yy4YeHHbIL
omeem.

5. (2 6anna) ABnsierca qim F(x)=x3-3x+1 nepBoobpa3noint s GyHkyum f(x)=3(x2-
1)?

6. (2 6assna) 3agaiiTe nepBoobpasHyw F(x) auasa dynkuuu f(x)=3x2-2X, ecau
HM3BeCTHbI KOOpJAMHaThl ToUuku M (1, 4) rpaduka F(x).

7. (2 6anna) Ha pucyHke nsobpakeH rpadpuk pyHkuuu y=f(x), onpeneséHHON Ha
uHTepBasie (—3;11). HalijuTe HauMMeHblllee 3HaueHHe QYHKIUHU f(x)HA OTpe3Ke
[2; 9,5].
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8. (2 6anna) Hal pPUCYHKe H300pakeH rpadpuk HeKoTopor ¢GyHKuuu y=f(Xx).

. 5
[Tos1b3ysiCb PUCYHKOM, BbIUMCJIUTE ONpe/eJeHHbIN I/IHTeI‘paJIfl f(x)dx.

YA
4

v=f(x)

JuHuu y=0, y=X, y=-2x+6. PemiuTh ByMs cnocob6amu. CiesiaThb YEPTEXK.
JTaJIOHbI OTBETOB:

s e s e e s s s e

T e s e e s s s

=Y

AOHOJIHI/ITEJIBHaH 4acCTb

IIpu evinonHeHuu 3adaHusi 9 3anuwiume Xo0d, 060CHO8aHuUe peuleHusl U
noJ1iy4eHHbulli omeem.
9. (3 6asns1a) BeiuncauTh MuIoMaAb KJayMObl, IepUMETP KOTOPOU OTPaHUYHUBAIOT

Homep 1 2 3 5 6 7 8
3aJaHUs
OTBeT r A b na | x3-x2+4 -3 12
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3.7 CmeneHu u KkopHu. CmeneHHas PyHKYus

O6pa3oeameibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):
[1P6 1, IT1P6 2, ITP6 3, [TP6 5, [1P6 6, [1P6 14.

[1Py 1, 1Py 5, [1Py 6, [1Py 7, [Py 8, [1Py 18, [1Py 19.

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

TeopeTuyeckKue BOOPOCHI:

1 CdopmysimpyuTe onpezesieHUE CTEIEHHON QYHKIUH.

2. [lepeuuncyiuTe cCBOMCTBA CTeNEeHHON QYHKIUU C 1]eJIbIM [IOKa3aTeJeM.

3. [lepeyrciuTe CBOMCTBA CTelleHU C [eUCTBUTEJbHBIM I10Ka3aTeJIeM.
[IpuBeguTe npuMepsl.

4, [lepedyuciute CBOWCTBAa KOPHA HATypaJbHOM cTeneHu. llpuBegute
npuMephbl

5. Ha 4yto HeobxoauMo o06paTUTb BHHMaHWE MpPU  pelleHUH
VMPpPaLMOHAIbHOI'O YpaBHEHUA YeTHOU CTENEeHU?

6. YeMy paBeH KOpEHb YeTHOM CTENEHU U3 OTPULLATEJIbLHOTO Yrcaa?
[IpuBeauTe npumep.

7. UYeMy paBeH KOpeHb HeYeTHOU CTelleHU M3 OTPULATEeJbHOT0 4ucjaa?
[IpuBeguTe npumep.

8. Ha 4To cToUT 06paTUTh BHHMaHHE NpPHU pelIeHUM HpPpPaLUOHAJIbHBIX,

JIpO6GHO-paliMOHAJIbHbIX YPAaBHEHUH U HepaBeHCTB?

KoHTposibHas paéora Ne 8
06sa3aTe/ibHAA YACTh
IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuAbHbLI omeem U3 uYemblpex

npeo/104CEeHHBbBIX.

1. (1 6am1) Mexy KaKMUMU JBYMSI HATYpaJibHbIMU YUCJAaMHU HAaX0JUTCS YU CJI0
V19?

A)19u20;B5)2u3;B)18u19;T) 3 u4.

2. (1 6a1) OnpefenvTe KOpeHb ypaBHeHUs x3=125

A) 3,;B) -3; B) -5; I') 5.

3. (1 6as1) PacnosioxkuTe B opsiike BO3pacTaHUs YUcaa: 2; 3{/?, V17

A) 2; /5, V17, B) 2; V17; i/5; B) i/5; 2; V17, T) ¥17; 2; V5.

4. (1 6as1) YMHOXKas YUC/Ia C OAMHAKOBBIM OCHOBAaHUEM, UX CTENEHM...7

A) ymHOxaeMm; B) nenum; B) cknaapiBaem; ') oTHUMaeM.

IIpu evinosHeHuu 3adaHull 5-8 3anuwiume X00 peuleHUsl U NO/AYYEHHbIU

omeem.
538 . 429
. 648
5. (2 6anna) Hailiute 3HaYeHUE BbIpAXKEHUS npu a=7.
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(VI2+B)*

N 10+v96

6. (2 6ass1a) HariauTe 3HaYeHWE BbIpaXKEHHUS + .
7. (2 6anna) PacctosiHue oT HabJroAaTess], HaXOAdAlerocs Ha HeOOJbIION
BbICOTE h KWJIOMETpOB Haj 3eMJIEH, A0 Hab/JwAaeMOd UM JIMHUM TOPU30HTA

BBIUMCJISIETCS 10 dopMyJie [=v 2Rh, rae R=6400 kM — paguyc 3emuin. C Kakou
BbICOTbI TOPU3OHT BHUJEH Ha paccToaHUU 48 kusoMetpoB? OTBeT BbIpa3uTe B
KWJIOMEeTpax.

8. (2 6as1a) Perinte ypaBHeHHE v —32-x=12.

JonoJHUTe/IbHAA YaCTh

IIpu evinosHeHuu 3adaHus 9 3anuwiume Xo0d, 060CHOBAHUe peuleHus U
noJ1iy4eHHbulli omeem.
y =Vx
=X

9. (3 6as1a) Peminte rpadpuyecku cucTeMy ypaBHEHHUM: {

JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHUA
OTBeT b r B B 49 2 0,18 -36 | (1;1)
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3.8 [lokazameabHass PyHKYU

O6pa3oeameJibHble pe3y1bmamul, nodjexcaujue nposepke (3/1eMeHmbl):

[1P6 1, I1P6 2, I1P6 3, I1P6 4, I1P6 5, [1P6 6, [1P6 14.
[1Py 1, IIPy 5, 1Py 6, [1Py 7, [1Py 8, [1Py 18, [1Py 19.
OK1,0K2,0K3,0K4,0KS5, OK 6.

Teo PETUYECKHUE BOIIPOCHI:

1. ChopmynupyiiTe onpejesieHUe MOKa3aTeJbHON QYHKIUU.

2. [lepeuunciuTe cBOMCTBA OKA3aTEJbHONU QYHKIIUU.

3. [lepedyricinTe cnoco6bl pellleHUs M0Ka3aTeJbHbIX YPaBHEHU .

4. ChopmysiMpyiiTe NpaBUJO peUIeHUsT MNPOCTEUIIMX MOKa3aTeJbHbIX
HEpPaBEHCTB.

5. B yeM 3ak/iroyaeTcsa rpapudyecKri Crocob pelieHrs ypaBHEHUH.

6. llpuBeguTte mnpuMep QYHKLUOHAJIbHOW 3aBUCHMMOCTHU IOKa3aTeJbHON
GYHKLMY U3 peabHOW XKHU3HHU.

KoHTpoJbHasg padoTa N29

06a3aTeJIbHAA YaCTh
IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuUAbLHbLII omeem U3 uYemblpex

npeo/104#CEeHHBbIX.

1. (1 6asa) Ilpy KakoM 3Ha4YeHHWM a QPYHKIUS y=a* ObIBaeT Ha BCEW 006/1aCTH
ornpejeJsieHUs?
A)a=5 B)a=8,25; B) a= I') a=v3.
2. (1 6ann) Ha pucyHke nsobpaxén rpaduk yHkuuu Buja f(x)=a*. Hahpurte
3HauyeHue f(2).
YA

51

flx)y=a"

- )

A) 25.;B) 5; B) 32; ') HeT BepHOTO OTBETA.
3. (1 6as1) ®yHKIMA 3a/1aHa GOPMYJIOM: f(x):(%)x. Yemy paBHo f(-2)?
A) i B) -4; B) 4; ) V2.

] x—13

— =3.
4. (1 6ann) KopeHnb ypaBHEHUA (9) ?
A) 12,5; B) 13; B) 14; T') 15.
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IIpu evInosHeHuu 3adaHull 5-8 3anuwiume x00 peuleHUs1 U NOJYYEHHbI
omeem.

5. (2 6an1a) Haitjute KopeHb ypaBHeHUd 3%+2-5*3x=12

6. (2 6ass1a) CKOJIBKO LieJIbIX pellleHUnH UMeeT HepaBeHCTBO1<7%x1<497
— 25—8)(—)(2
7. (2 6anna) Haitjute TOUKy MakCUMyMa QyHKLUU y )
8. (2 6as1a) B xoze pacnaza pajH0aKTUBHOTO U30TOIA €r0 Macca yMEHbIAeTCs

m(t) =mg-27"/7
0 3aKOHY ’ rAe mo— HadajbHasg Macca M30TONa, t— BpeMs,

npoue/iee OT HAa4YaJbHOTO MOMeHTa, T — mnepuop mnojypacnaza. B HayanbHbIN
MOMEHT BpeMeHU Macca u3sorona 184 mr. [lepuopn ero mosaypacnaza cocraBaset 7/
MuH. HalijuTe, yepe3 CKOJIbKO MUHYT Macca u30Tona 0yzieT paBHa 23 M.

AOHOJIHI/ITEJIbHaH 4acCTb

Ilpu evinosHeHuu 3adaHusi 9 3anuwiume Xo0d, 060CHOBAHUe peuwleHUs U
noJiy4yeHHbuIl omeem.
y—2x=0
y—2¥=0

9. (3 6ass1a) PemurTe rpadpuyecku CUCTEMY YPaBHEHUM: {

JTaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHUsA
OTBeT B A B A 1 2 -4 21 (2; 4)
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3.9 Jlocapugmbl. locapugpmuueckass pyHKyus

O6pa3oeame.ibHble pe3y.1bmamsl, nodaexcaujue npogepke (31emMeHmbl):

[1P6 1, I1P6 2, I1P6 3, I1P6 4, I1P6 5, [1P6 6, [1P6 14.
[1Py 1, IIPy 5, 1Py 6, [1Py 7, [1Py 8, [1Py 18, [1Py 19.
OK1,0K 2,0K 3,0K 4, 0K5, OK 6.

Teo PETUYECKHUE BOIIPOCHI:

1. ChopmynupyiiTe onpeeneHue JorapudMuueckor GyHKIUH.

2. [lepeyrcauTe cBOMCTBA JIOoTapUPMUUYECKON PYHKIUH.

3. [IpomomxuTe onpefnenenue: «Jlorapudm - 3T0...».

4, Yemy paBeH siorapudpm nporsBeseHUs?

5. YeMy paBeH JiorapupM 4acTHOTO?

6. [IlpuBenvTe npuMepbl JiorapuPMUYECKON CHUpasd B HOPUPOJiE U B
OKpYy:KawlieM MUpe.

7. Ha 4TO cTOUT 06paTUTh BHUMaHWE NpPU pPelleHUH JIOTapUPMUIECKUX U
ypPaBHEHUH U HEPABEHCTRB?

6. [lepeuncinTe cioco6bl peuieHUst JIorTapuPpMUIECKHUX YPAaBHEHU M.

7. ChopmysiMpyiiTe NpaBUJIO pelIeHUs NPOCTEUIIUX JOTrapUuPMHUUYECKUX
HEpPaBEeHCTB.

8. B yeM 3akstoyaeTcsa rpadpuiecKkui cnocob peuleHrus1 ypaBHEHUH.

6. [lpuBeguTe npumep (QYHKUUOHAJIBHOW 3aBUCUMOCTH JIOTapUPMHUUECKON
GYHKIIMU U3 peasbHOM KU3HHU.

KoHTpoJsibHas pa6oTa N210
06sa3aTe/ibHA4 YaCTh

IIpu pewenuu 3adaHuii 1-4 3anuwiume npasuabHbIl omeem u3 uYembwlpex
npeo/10#CeHHbIX.

1. (1 6ann) Kakas us pyHKUMK BO3pacTaeT Ha BCel 06J1aCcTH
onpejeJsieHUs?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x2; T') f(x)=log1 x.
2

2. (1 6asn) YkaxkuTe o6Js1acTb onpejesneHust pyHkuuu f(x) = 1g 2;:_73

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

3. (1 6an1) PacronoxuTh B nopsjKe Bo3pacTaHus: logg s 4; 1ogy 5 0,4, log 5 %.

1 1
A) logg 5 4; 10805 0,4 ;10805 2’ B) logo,5 4;1080,5 g logo5 0,4;

1 1
B) logg s " logys0,4;loggs4; I')logg s 0,4;10gg 5 " logg 5 4.

4. (1 6asn) Haiijute KOpeHb ypaBHEHMS logy(5 —x) =2.
A) 11; b)-11; B) -3; I') 3.
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IIpu evIno/HeHuu 3adaHull 5-8 3anuwiume X00 peuwleHus1 U NOJYYEHHbII
omeem.

5. (2 6a/1a) OnpesienTe 3HaUYeHHe BhIpaxkeHus logy 2 + logy 3 + 210824,

6. (2 6as1a) YKaKMTe HAUMEHbIIIee 1[eJ10€e pellleHe HEPAaBEHCTBA:

log;(6x — 4) > 2.

7. (2 6as1a) HaauTe ToOuKy MakcUMyMa QYHKIUH
y=8In(x+7)—8x+3.

8. (2 6Oamnma) /Jlna obGorpeBa INOMellleHUs], TeMIepaTypa B KOTOPOM
noJep>xuBaeTcd Ha ypoBHe Tp=15° 4depe3 paauaToOp OTOIJIEHUS NPOMYCKAKOT
ropsiuyro Boay. Pacxon mpoxojsuieil yepe3 Tpy6y paauatopa BoAbl m = 0,6 Kr/c.
[Ipoxoas mo Tpybe paccTOsiHUE X, BOoJa OXJIaXKJAeTcsl OT HavyaJlbHOM TeMIepaTyphl

cm T, — T, .
x=o—log, ——, C:42()0BTOC
Ts=91° po Ttemneparypbl T, npudém v I'—Ty rpe Kkr-°C —
Y =128 OT
TEIMJIOEMKOCTb BO/JBI, M-°C — koadodunuent Temnoobmena, a & =0,8 —

noctosiHHasA. Haigure, 1o kakoil Temmepartypsl (B rpagycax lleabcusi) oxnaauTtcsa
BO/Ia, €CJIU IJIMHA TPYyObl pasguaTopa paBHa 144 m.

AOHOJIHHTEJIbHaﬂ 4acCTb

Hpu 8bIN0/IHEHUU 3ddaHusl 9 3anuwiume X00, 060CHO8AHUeE peuieHus u
nOﬂyquHblﬁ omeem.

9. (3 6as1a) Pemnre rpadpuvecku cuctemMy

ypaBHEHHﬁ:{y +2x = log3 135 — logs 5

2y —3x=6 '
JTaJ/IOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHMs
OTBeT A r A b 5 3 -6 34 (0; 3)
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3.10 Muooscecmea. Inemenmul meopuu 2paghoe

Oopaszosamenvhbie pe3yiomamal, noodaexcaujue nposgepke (31emenmot):

I1P6 1, I1P6 2.

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

Teopernueckue BONpPOCHI:
CdopmynupyiiTe onpeesieHne MHOXKECTBA.
[Iponomxkure onpeneneHue: «OO0beTUHEHNE MHOXKECTB — 3TO. .. )».
[Iponomxkure onpenenenue: «llepeceyeHre MHOXKECTB — 3TO. . ..
[Iponomxkure onpenenenue: «Pa3HOCTE MHOXKECTB — 3TO...».
N306pa3ute o0beuHEHNE ABYX MHOKECTB Ha Kpyrax Juiepa.
N3006pa3uTe nepeceueHne Tpex MHOKECTB Ha Kpyrax Dusepa.
Cdopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHOM, peOpoM
rpada?
8. Kaxk HaiiTu cTreneHb BepIuHbI rpada?
9. HazoBuTe OTIUYHUTENbHBIC YEPThI MOTHOTO U HETIOJIHOTO rpadoB.
10.HazoBuTe OTIIMYUTEIBHBIE YEPTHI CBI3HOTO M HECBS3HOTO rpadoB.

NogagbkowdPE

KonTpoabHas padora (Nel3)
Oos3aTe/IbHAS YACTh

Ilpu pewenuu 3adanun 1-4 3anuwiume npasuIbHLIL omeem U3 yYemovipex
nPeo10IHCEHHDBIX.

1. (1 6amm) Kakas onepanus uzoOpaxkeHa Ha kpyrax Jitnepa?

Q.

A)E=AuUB;B) E=AnB; B) E= 413 T) E=A-B.

2. (1 6ann) Kaxoii rpad npencraieH?

A) nonueiii; b) Henonueiii; B) AEPEBO; I') HyneBoM.

3. (1 6amn) [Tarepo pabounx BCTPETHIIUCH MTPHU BHICAJIKE IIBETOB B KITyMOBbI. CKOJIBKO
BCETo OBLIO CAEIIAaHO PYKOIOKATHMA

A)10;Bb) 11; B)5;T) 6.

4. (1 6amn) Onpenenute CTETICHb BEPITUHBI B:
A

A)8:B) 11;B)3;T)5.
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Ilpu eévinonnenuu 3a0anuii 5-8 3anumiume x00 peuwieHusA U NOJIY4YEeHHbLIL Omeem.

5. (2 6amna) 1. Haunbl 1Ba MHOXecTBa A={2, 4, 6, §, 10, 12}, B={3, 6,9, 12}.
3anummte 1 n300pa3ute rpaduuecku HOBOe MHOXKECTBO E: a) = AuB ; 0)E = AnSB.

6. (2 6anna) Komunel [1Py3bs 3aHMMarOTCA KakMM-HUOY1b BUJIOM criopTa. 14 u3 HUX
yBjeKatoTcs pytoosnoMm, a 10 — Gackerbosiom. M ToabKO ABOE YBIEKAIOTCSA U TEM U
[TPyrum Bugom cnopra. Ckomnbko [1Py3eit y Tonu?»

7. (2 6anna) Ha pucyHnke — cxema J0por, CBSI3BIBAIONIUX ropojickue napku A, b, B,
I', A, E. I1o xaxxnoii 1opore MOKHO JBUTaThCs TOJIBKO B OJJHOM HaIIPABJICHUH, YKA3aHHOM
cTpenikoid. CKOJIBKO CYIIECTBYET pa3InuHbIX nﬁeﬁ u3 napka A B mapk E?

<\<\
AN

8. (2 6amna) MoxHO I HApUCOBATh M300paKEHHBIM Ha pUCYHKE Tpad HE OTphIBas
KapaHjaall oT OymMarv v mpoBoJig Kaxa0e peOpo poBHO OJUH pa3?

JdonoaHuTeIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xxo00, 000CHOGAHUE peUieHUA U
NOJIyYeHHbLIL Omeent.

9. (3 6ayna) IlepByro WM BTOPYIO KOHTPOJbHBIE paOOTHI M0 MAaTEMATUKE YCHEIIHO
Hanucanu 33 CTy/AeHTa, NMEePBYI WM TpeThio — 31 CTyIEeHT, BTOPYIO WM TPEThio — 32
ctynenta. He meHee nByX KOHTPOJIbHBIX paboT BbimosHuau 20 cryaeHToB. CKOJBKO
CTYJICHTOB YCTICIITHO PEIININ TOJBKO OJHY KOHTPOJBHYIO padboTy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 3) 6 7 8 9
3aJaHus
OTBerT B b 10 r - 22 8 HET 18
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3.11 IaemeHmMbl KOM6UHAMOPUKU, CMAMUCMUKU U Mmeopuu eéeposimHocmet

O6pa3oeame.ibHble pe3y.1bmamsl, nodaexcaujue npogepke (31emMeHmbl):
[1P6 7, I1P6 8, [1P6 14.

[IPy 1, [1Py 2, I[1Py 3, [IPy 4, [1Py 12, [1Py 13, [IPy 14, I[IPy 18, [Py 19.
OK1,0K2,0K3,0K4, OK5.

[IK 1.2, [IK 1.3.
TeopeTnyeckye BONMPOCHL:

1. [Ipomomxute onpenenenue: «CaydyaiHoe COObITHE — 3TO...». [I[puBeauTe
npuMmep.

2. [IlpuBenyTe NprMep JOCTOBEPHOT'O COOBITHS.

3. [IpuBenyTE MpUMEpP HEBO3MOXKHOI'O COOBITHS.

4. [IpomomxuTte omnpenesieHue: «BeposATHOCTb CIy4YalHOrO COOBITUSA -
3TO....

5. ChopmynMpyuTe NpaBUI0 HAXOXKIEHUS CIA0KEHUS BEPOATHOCTEM.

6. CpopmyiMpynTe NpPaBUJIO YMHOKEHUS BEPOSITHOCTEM.

7. Kak HaiiTu cpesiHee aprudpMeTHUUYECKOE YUCTOBOTO psaga’?

8. Kak HauTU MeiaHy YMCJI0BOTO psaa?

9. Kak Bberyuc/igeTcd pasMmax Y4ucJ0BOro paga?

10. /[lns yero Hy»kHbI UarpaMmbl, rpapuku? [lepedncanrte BUAbI AUarpaMmm.

11. [IlpuBeguTe NprUMephl NPOSIBJIEHUS 3aKOHA O0JIBIIMX YK CEJ B IPUPOAHBIX
ABJICHUSX.

12. IlpuBeguTe NpUMeEpPbI MNPOSIBJEHUS 3aKOHA OOJIbLIUX YHCEJT B
00111eCTBEHHBIX SIBJIEHUSX.

13. Yro u3y4yaeT cTaTUCTUKA?

14. [Ilpoposnxkute onpefesieHue: «CoyeTaHue — 3TO...».

15. TIlpopoxkute onpejiesieHue: «Pa3meleHue — 3TO...».

16. Ilpoposnxkute onpefgenenue: «[lepectaHOBKHU - 3TO...».

17. IlpuBepuTe Np¥Mep MHOXECTBA U3 pPeaJibHOM KU3HHU.

18. IlpuBeguTe npuMep olnepanyu nepecedyeHruss MHOXKECTB.

19. IllpuBeguTe npuMep onepayuu 06’beJUHEHUSI MHOXKECTB.

20. [IllpuBepuTe npuMep onepayuy pa3HOCTU MHOXKECTB.

21. PackpoiiTe noHATHUSA «Tpad», «AePeBO», KIIUKJI».

KoHTposibHas pa6oTa Ne11
0Q6a3aTeJIbHASA YacCTh

IIpu peweHuu 3adaHull 1-4 3anuwiume nNpasu/bHLII 0Meem u3 Yembuipex
npeo/10)#CeHHbIX.

1.

(1 6ann) KombrHaTOpuKa - 3TO pa3jieJl MaTeMaTUKH, OTBEYAIOIIMK Ha

BOIIPOChI CKOJIbLKHUMH CHOCO6aMI/I, MOXHO BbI6paTb 3JIEMEHTHI ...
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A) 3a/1laHHOT0 KOHEYHOT'0 MHOXKeCTBa; b) 6eckoHeYHOro MHOXecCTBa; B) ito60oro
MHO>eCTBa; [') uppallMOHa/IbHbBIX YUCE.

2. (1 6ann) CoeguHeHUs U3 N 3J1eMeHTOB, oTJinvatoiuyecs [IPyr ot [IPyra Tosibko
NOPAJLKOM PacCIOJI0KeHUA B HUX 3J1IEMEHTOB, Ha3bIBAOTCA:

A) nepectaHoBkaMy; b) coueTanusmy; B) pasmelenusamy; [') koMOUHaLUAMU.

3. (1 6as1) Yurcsio Bcex BO3MOXKHBIX pa3MellleHUU BbIYUCASETCS 10 popMyJie:
A) A =n(n—m); B) Al =n(n—1)..(n—m+1); B) A}} = R ) AT =

(n-m)!’

n(n +m)

4. (1 6ann) 'pynnupoBKa - 3TO...

A) ynopsijoueHre eAUHUIL, COBOKYIIHOCTH MO NMpU3HaKy; b) pa3bueHue eauHuI]
COBOKYIIHOCTHU Ha TPYNIbl N0 NpH3HaKy; B) 0606i11eHrMe eAUMHUYHBIX PakToB; I)
0060011eHUe eJUHUYHbIX TPU3HAKOB.

IlIpu evIno/HeHuu 3adaHull 5-8 3anuwiume X00 pewleHUs1 U NOJAYYEHHbIL
omeem.

5. (2 6an1a) B cpegnem u3 2000 caioBbIX HACOCOB, OCTYNMBIINWX B IPOJAAXKY, 6
noATekaroT. HalljuTe BepOSATHOCTb TOTO, YTO OJUH CJAY4YallHO BbIOpPAHHbIN [Jisl
KOHTPOJISI HACOC He MO TeKaeT?

6. (2 6asa) CpaBHUTb BCXOXKECTb CeMsIH JIIOObIX TpeX BHUJOB OJHOJIETHUX
1BeTOB 3a mnocjaegHue 3 roza. CocTaBUTh AuarpaMmy IO HaWJAEeHHbIM JAaHHbIM.
CnenaThb BbIBO/IbI.

7. (2 6anna) l|BeTOBOAY MPEAJIONKHUIN YKPACUTh KJAYMOY I|BETaMH, UCIIOJIb3ys 3
Bu/Jla. CKOJIbKO pas/IMUHbIX BAPUAHTOB €CTb Yy LBETOBOJA, €CJAM eCTb BbIOOpP U3 5
BHU/I0B pa3HOM paccabl?

8. (2 6as1a) CKOJIbKMMHU CIIOCO6AaMU MOXKHO MOCAJUTh 4 KyCTapHUKA B OJIUH psij?

JdonoJHUTe/IbHAA YaCTh

IIpu 8vIno/aHeHuUu 3adaHus 9 3anuwume X00, 060CHOB8AHUe peuwleHus U
noJ/iy4eHHblli omeem.

9. (3 6ass1a) YTOOBI NOCTYNMTh B UHCTUTYT HA CllelidaJbHOCTb «MacTep casoBo-
NapKOBOTO0 U JIaHAMA(QTHOTO CTPOUTENBCTBA», aOUTYPHUEHT A0/KeH HabpaTh Ha EI'D
He MeHee 70 6aJIJIOB M0 KaXKJOMY U3 TPEX NpeJMETOB— MaTeMaTHUKa, PYCCKUU SI3bIK
Y UHOCTPAHHbIX S13bIK. YTOOBI NOCTYNHUTh HA CHELMaJbHOCTb «KOoMMep1iHs», Hy»KHO
HabpaTb He MeHee 70 6a/JIOB MO KaXKJOMy U3 TPEX MpeJMeTOB — MaTeMaTHKa,
PYCCKHH SI3bIK U 00LIeCTBO3HAHMUE.

BeposiTHOCTL TOro, 4TO aOUTYpUeHT 3. MOJy4UT He MeHee 70 6ayyioB MO
MaTeMaTHKe, paBHa 0,6, mo pycckoMy 3bIKy — 0,8, 1o uHOCTpaHHOMY s13bIKYy — 0,7 U
1o obuiecrso3HaHuw — 0,5.

HaiiuTe BeposATHOCTB TOTO, YTO 3. CMOXKET NOCTYNUTD XOTS ObI HA OAHY U3 [IBYX
YHOOMSIHYTBIX CIIELIUa/IbHOCTEH.

JTaJIOHbI OTBETOB:
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Homep 5 7 8 9
3aaHUsA
OTBeT 0,997 10 24 0,408
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3.12 YpasHeHus u HepageHcmeaa

Oo6pa3osamesibHble pe3y1bmamel, nodJieldcaujue npogepke (3/1emMeHmul):
[1P6 2, T1P6 3, [1P6 14.

[1Py 1, IIPy 5, 1Py 6, [1Py 7, [1Py 8, [1Py 11, [1Py 18, [1Py 19.
OK1,0K2,0K3,0K4,0KS5, OK 6.

TeopeTnyeckye BONPOCHI:
YTo Ha3bIBaeTcd ypaBHeHUEM?

YTO 3HAYUT peliUuTh YpaBHEeHUe?
Y10 Takoe KOpeHb ypaBHeHUA?
YTo Ha3bIBaeTCAd HEPABEHCTBOM?
YTO0 3HAYUT pelIuTb HepaBeHCTBO?
B 4yeM 3akJ/iro4aeTcd «MeToJ, UHTepPBaJIOB»?
YTo Ha3bIBaeTCA pelleHre CUCTeMbl ypaBHEHUN?
YTO 3HAQYUT pelIuTb CUCTEMY YPaBHEHUMN?
9. [Ilpy pemeHUMH KaKuUX ypaBHEHUU U HEpPABEHCTB, CJIeAyeT 00OpaTUTb
BHHMaHHe Ha 00/1aCTh JONYCTUMBbIX 3HAYEeHUU?
10. IlepeurcauTe ciocOObI pelleHUs] YPaBHEHHUH.
11. [llepeducauTe cnocobbl pelieHUs CUCTEM YPaBHEHU.

O N AW

KoHTpoJsibHag pa6ota N2 12
O6sa3aTeJibHAA YacCTh

IIpu pewenuu 3adaHuli 1-4 3anuwiume npasu/abHbI O0mMmeem U3 Yemvipex
npeo/10#CeHHbIX:
1. (1 6amn) Kakoe 13 yuces saBJsieTCA KOpHEM ypaBHeHUs logz(x+1) =
1
A)-1;B) 2;B) 1; ) 0.
2. (1 6ann) Kakue M3 ypaBHEHHH UMEKOT 60Jiee 0JHOT0 KOpHSA?
A) x2-6x+5=0; B) 3x+2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6an1) Onpegenute BUJL ypaBHEHUS V —32—x=2.
A) nuHeliHoe; B) kBaapaTHoe; B) uppauunonanbHoe; [') panimoHa/ibHOE.

4. (1 6a:1) OnpesiesinTe HaMMEHbIIEE [eJI0e PellleHre HepaBeHcTBa 5¥*+2<1?
A)-3;B) 0; B) 3;T) -4.

Ilpu evinoaHeHuu 3adaHuii 5-8 3anuwiume X00 peuleHUSA U NOJAYYEHHbII
omeem.
5. (2 6as1a) HallinTe KopeHb ypaBHeHUs | x-3 | =2
{x ~y=8,
6. (2 6an1a) Pemute cucteMy ypaBHeHui (27 =16,
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2x% — 5x

7.(2 6ama) Pemnte HepaBeHcTBO ¥ 9
8. (2 6asu1a) Peminte ypaBHeHUe (2X — 3)\/3)(2 — ot — 2=

< X.

AOHOJIHI/ITEJIBHHH 4acCTb

IIpu ewvino/iHeHuu 3adaHus 9 3anuwiume X0d, 060CHO8aAHUe peuwleHus U
noJ/iy4eHHbIli omeem.

2sin?x — \/gcos (E —X

= 0.
9. (3 6ass1a) Pemivte ypaBHEeHUE 2 ) . YKaKUTe KOPHU

3n
— 37| .
3TOr0 ypaBHEHUS, IPUHAJJIeXKalle 0Tpe31<yl 2
JTaJIOHbI OTBETOB:
Homep 1 2 3 4 | 5 6 7 8 9
3aaHU
A

Oreer | B |[AB| B | A |[1;5](10:2) [(—o0; OJU[2; 3 -1; | 5, 7% 8% 5.
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3.13 Mamemamuyeckuili npakmukym (npumep 0as YI'C 23.00.00)
Oo6pa3zosamebHble pe3yabmamel, nodjeldcaujue npogepke (3/1emMeHmbl):
[1P6 2, I1P6 3, [TP6 14.

[1Py 1, IIPy 5, 1Py 6, [1Py 7, [1Py 8, [1Py 11, [1Py 18, [1Py 19.
OK 1,0K 2, 0K 3,0K 4, OK 5, OK 6.
[K...

TeopeTnyeckye BONPOCHL:
YTo Ha3bIBaeTcd MaTpuLen?

YTo Ha3bIBaeTCs ONpe/ie/IMTe/IEM BTOPOTO, TPEThEro NOpsiiKOB?
YTo npeacraBisieT cO60M YMCIIO i?

Kakoe yuc/io Ha3bIBalOT KOMIJIEKCHBIM?

Kak Ha'TU Mo/lyJib KOMILJIEKCHOT'O YK cJia?

Kak HaTH apryMeHT KOMIIJIEKCHOT'O YucJia?

Kakue cyiecTByoT GOpMbl KOMIIJIEKCHBIX YMCE?

N HAE WD

B TPUTI'OHOMETpUUECKOU PpopMe: Mpou3Be/leHUE, BO3BEIEHUE B CTEIEHb, e/iIeHue?

ITo kakum I[IpaBHWJIaM OCyII€CTBJIAKOTCA ﬂEﬁCTBHH HaJ KOMIIJIEKCHBIMH YU CJIaMHU

9. [To kakum I[IpaBHUJIaM OCyIIE€CTBJIAOTCA ,Z[QIZCTBHH HaJ KOMIIJIEKCHBIMH YHUCJIaMHU

B [I0Ka3aTeJIbHOM popMe: IPpOH3Be/ieHUE, BO3BEJ|€HUE B CTENEHD, JleJieHue?
10. Yrto HasbiBaeTcs rpadpom?

11. /JlaTe onpenesieHue rpada.

12. Kakwue getanu npu uzobpaxkeHuu rpada He BaXKHbI?

13. YrTo Ha3bIBaeTCd MapUIPyTOM, L EeMNbIO, [UKJIOM?

14. Yrto Ha3biBaeTcs n-pakTopruaaioM?

15. Kakwue co6bITHS Ha3bIBAIOTCS HECOBMECTHBIMHU, TPOTUBOIOJIOXKHBIMH,
HEe3aBHUCHUMbIMH, 3aBUCUMbIMU?

16. YTo Ha3bIBaeTCH YCJIOBHOM BEPOATHOCTBIO?

17. CdopmMmyaupyuTe TeOpeMbl CJI0KEHUS U YMHOXEHHUSI BEPOSITHOCTEM.
18. Kakas BesJiMYKMHa HAa3bIBAETCA CIAYYAUHOU?

19. Kakad ciydyallHas BeJIMYMHA HAa3bIBAETCA JUCKPETHOU?

20. Onumwute cxeMy bepHysin. Kakue asieMeHTapHble COOBITHSA NOBTOPSKOTCS B
3TUX OIbITAX?

21. 3anumute popmyay bepHysim.

22. Yrto Ha3bIBaeTCA 3aKOHOM pacnpeje/leHUs CJ1y4anHOWU BeJTUIUHBI?
23. Kakoii 3aK0H pacnpe/ie/ieHUsI Ha3bIBaeTCsl GUHOMUAIbHbIM?

KoHTpoJsbHag pa6ota N2 13
0Qo6a3aTeJIbHASA YacCTh

4 -2 5
1. Berunciure onpeneauTeNb A={0 2 3 ¥ ero MUHOp M,,.
-1 3 0
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. . . | X —95X%, =10,
2. Haitnure pelieHre CUCTEMBI TMHEHHBIX YpaBHEHUN :
2%, +4x, =12
WIn
3. Ha xoopIMHATHOM IUIOCKOCTH JIaH TPEYTOJbHUK BEPIINHBI, KOTOPOTO PACIIOJIOKEHBI B
touka A (0; 0), B (5; 3) u C (4; 4). HaitTu mioiaab JaHHOTO TPEYTOJbHUKA.

*1
a3

ty
o d oy
&

X
4. Onpenenure Ynucio pedep, HHIUAEHTHBIX BEPIIMHE Xg: -

5. IIpou3BOIUTCSA HCHBITAHWE ACTAIM HA HAJEKHOCTh. BEpOSITHOCTH OTKaza JeTainy 3a
BpeMsi uctibitanus paBHa 0,3. CoctaBuTh OMHOMHAIIBHBIN 3aKOH pacipeAeICHuUs CIIydaitHOM
BEJIMYMHBI X — YHCIO OTKAa3aBIIMX JACTAlIEHd U3 TPEX, MOJABECPTHYBIIMXCS HUCHBITAHUIO.
Haittn ynciioBbie XapakTe€pUCTUKHU 3TON BEIIMUYUHBI: M(X) , D(X) , a(X),
WA

Nmerorest 20 cBeTogopoB Ha cKiajae, S U3 KOTOPBIX YeThIpex3HauHble. Haynauy OepyT 3
ceerodopa. CoCTaBUTh 3aKOH paclpelesieHus Cily4ailHO BeauuMHbl X - Yucia
YeThIpEX3HAYHBIX ~ CBETO(POPOB, OKazaBIIMXCA B  BblOopke. Hailtu  uwncioBbie

xapakTepucTiky 510 Bemmunnsr; M (X) | DX) o(X),

6. HaiinuTte KOMIUIEKCHOE€ W TOJHOE€ CONPOTUBJICHHWE I1I€MH, €CIU JaHbl KOMIJIEKC
HanpspkeHus U =16,5+40 u Toka | =50+3j . 3anuimre ypaBHEHHUE TOKA.

NN

T

) =30.e)" [ =15-¢'2 .0
JlaHbl KOMIIIEKC HAIMpPSHKCHUSI U = MU KOMIUIEKC TOKa | = . Hatigute xoMmiiekc

CONIPOTHBIICHUA.
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4. ®OHJ OLLEHOYHBIX CPEACTB AJIA PyO6EeKHOro KOHTPOoJIA (1o utoram 3.1 - 3.4)

Oo6pa3zosamebHble pe3yabmamel, nodJelcaujue npogepke (3/1emMeHmbl):
[1P6 1, I1P6 3, [1P6 4, [1P6 5, I1P6 6, [1P6 9, I1P6 11, [1P6 12, [1P6 14.

[1Py 1, 1Py 6, [Py 7, 1Py 8, I1Py 9, 1Py 10, [1Py 11, [1Py 14, IIPy 15, [1Py 16, [1Py
17,
[IPy 18, IIPy 19.
OK 01, 0K 02, 0K 03, OK 04, OK 05, OK 06, OK 07.
[K.....
06g3aTe/ibHAA YACThb
IIpu peweHuu 3adaHuil 1-4 3anuwiume Npasu/abHbLIU 0meem u3 Yemsuipex
npeo/104#CeHHbIX.
1. (1 6ann) anbl Touku A(2,0,5), B(-2,6,3). Kakre koopZiMHAaTbl UMEET cepearHa
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) llpambie AB u C/] napannenbHble. Kakoe pacrnoJsiodkxeHUe UMET
npsimbie AC u B/I?
A) napasnenbHble; B) nepneHaukysspHble; B)  ckpemuBarorcsa;  T)
nepeceKarTCs.

Tx 3

COS — = —.
3. (1 6ann) Haiiute KOpeHb YpaBHEHUS: 6 2 B orsere sammmuTe
HauObOJIbIINN OTPULATEbHbBIN KOPEHD.
A) -3;B5) 0; B) -2; ') -1.
4. (1 6an1) Ha pucyHke nsobpakeH rpapuk nporusBogHou yHKuuM y=f(x). [Ipu
KaKOM 3HauyeHUHU X PYHKIMSA NIPUHUMAET CBOe HauboJiblliee 3HAaUeHHE Ha OTpe3Ke [-

4;-2]7?

Soov=[1(x)

=Y

o 1

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

IIpu evinosHeHUuU 3adaHulli 5-8 3anuwiume X00 peuwleHusl U NOJIyYEeHHbIU
omeem.

5. (2 6ass1a) BepxHue KOHIbI IBYX BEPTHUKAJIbHO CTOSIIUX CTOJI00B, YAaJEHHbBIX
Ha paccTosiHhe 4 M, coeJMHEHbl NepekJaAuHON. BricoTa ogHoro crosba 10 M, a

[IPyroro 7 m. HanauTe a/MHy nepekiaJvHbI.
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6. (2 6asn1a) Jlanbl yeTnipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) Z1(3,2,2) lokaxxuTe,
4yTO oTpe3ku AB u C/l nepneHUKYIAPHBI.

7. (2 6anna) JlBurasgcb co CKOpOCThbi U =3 M/c, TpaKTOp TallUT CaHU C
cunou F=40 kH, nHanpaBsieHHOM NOJ, OCTPBIM YIJIOM O K TOPU30HTY. MOILHOCTB,
pasBuUBaeMas TPaKTOpOM, BhluucaseTca no ¢popmysae N =FVcosd. Haiigure, npu

kH - ™
KaKoM yTJie & (B rpajaycax) aTa MOIIHOCTb 6yaeT paBHa 60 kBT (kBT —»3Tt0 € ).

8. (2 6ass1a) MaTepuasibHas TOYKA ABMXKETCS NPSIMOJIMHENHO 10 3aKOHY X(t)=t2-
13t+23 (rpe x — paccTosiHME OT TOYKHM OTCYeTa B MeTpaxX, t — BpeMs B CEKYH/aX,
M3MepeHHOe C Hayaja JABWXeHMd). B Kkakol MOMeHT BpeMeHU (B CeKyHJax) ee
CKOPOCTb Oblj1a paBHa 3 M/c?

JonoJHUTe/IbHAA YaCTh

IIpu 8vIno/HeHuUuU 3adaHus 9 3anuwiume X00, 060CHOB8AHUEe pewleHuUs U
noJ/iy4yeHHbslli omeem.

9. (3 6a/1a) Pa36uTh BETHUK NPAMOYTr0JAbHONW GOPMBI (OTHOLIEHHE CTOPOH 2:3)
HAa YaCTH pas3/MYHOM IUIOIAAU. YKaXKMTe pa3HbIM IBETOM MapaJliesibHbIe,
NeprneHAUKYJspHble, CKpellMBalolldecss OTpe3KU. PaccuuTaTh KOJMYECTBO
CaKEHIIEB LIBETOB /ISl KaxJoro cektopa. OQopMUTbH cxeMy LBETHHKA (MOXHO
MCI0JIb30BaTh KOMIbioTep). Hanpumep,

JTa/IOHbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3alaHUSA
OTBeT A r r b 5 - 60 8 -
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5. ®oHJA OLEeHOYHBIX CPEACTB AJISI IPOMEKYTOYHOM aTTeCcTaluy (3K3aMeH)

Ha Bbino/siHeHWE NHCbMEHHOW 3K3aMEHALlMOHHOW paboTbl MO MaTeEMaTHKe
flaetcs 3 acTpoHoMUYeckux 4yaca (180 MuHyT).

JK3aMeHallMOHHAsA paboTa COCTOUT HUX 2-X 4YacTed: o006sg3aTeJbHOH U
JOTIOJIHUTEJIbHOMH.

O6sa3aTesibHAasg 4YaCTb COAEPKUT 3aJaHUS MHUHHUMaJbHOTO 0053aTeJbHOr0
YPOBHS, JONOJHUTEJbHAS 4acTh — 60JIe€ CI10KHbIe 3aJaHHUS.

[Ipu BhINOJIHEHMU 3a/laHUI 00513aTEJIbHOM YacTU TpebyeTcs NpPeCTaBUTh X0/,
pelleHHWsA Y yKa3aTb IOJYYEHHbIA OTBET. 3a MpPaBUJIbHOE BBINOJHEHHE JIHO0ro
3aZlaHusl U3 00s13aTeJIbHOM 4YacTU OO0yYyalolluicsa mnoJydaeTe oAuH Oasi. [lpu
BBINIOJIHEHUHU 33a/JaHUS U3 JONOJHUTEJbHOW YaCTU HEOOXOJUMO MOAPOOHO ONUCATh
X0J, pelleHUs U JaTb OTBeT. [I[paBu/ibHOEe BbINOJIHEHWE 33JJaHUN [OMOJHUTENBHOU
4acTHU oleHUBaeTcs 3 6asyiaMu uaM 1-2 6ai1aMu 3a YaCTUYHOE pelleHHue.

Basibl, mosiyyeHHBbIe 32 BCe BbINIOJIHEHHbBIE 3aJJaHUs], CYMMHUPYIOTCH.

LlIkana nepeeoda 6a.1108 8 oMmMemkKu no NAMuU6a/116HOI cucmeme

Ommemka Yucsao 6a1108,
Heo6xodumoe 015 noJy4YeHuUs1 Ommemku

«3» (ydos.) 6-9

10-14
«4» (xopowo) (He meHee 00H020 3a0aHus
u3 dono/IHUMeAbHOoU yacmu)

6osee 14
«5» (omauuHo) (He menee dayx 3adaHutl
u3 dono/IHUMeAbHOoU yacmu)

O6pa3oeame.ibHble pe3y.1bmamul, nodaexcaujue npogepke (31emMeHmbl):
[1P6 1, I1P6 2, I1P6 3, [1P6 4, I1P6 5, [1P6 6, I1P6 7, [1P6 8, I1P6 9, I1P6 10, ITP6 11,

[TP6 12, I1P6 13, IIP6 14.

[1Py 1, [1Py 2, IIPy 3, [1Py 4, 1Py 5, [1Py 6, 1Py 7, [1Py 8, [1Py 9, [1Py 10, [1Py 11,
[Py 12, [1Py 13, [1Py 14, [Py 15, I1Py 16, [1Py 17, [1Py 18, [1Py 19.

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

[IK...
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Hpumepbl IK3AMEHAUUOHHbIX 3adaHuli 8 6us1eme no Mmamemamuke

HA3BAHMUE - ¢pusmman Hpusl'YIIC

PaccmoTpeno mpeameTHOU . YTBEPXIAIO:
(IMKII0BOH ) KOMHCCHEH IK3aMeHANMOHHDIIH OuteT N — 3am. gupexropa o YP
[poroxom Ne Jucuuniuna: MaremaTuka
“ ” 20 T )5 (0)
Tpynnma: « 20 -
IIpencenatens MK Cemecrp - 2
OUO

1. Hansr Touku A(3,1,6), B(-1,5,2). Haiinure koopauHatel cepenuHbl orpe3ka AB — toukun M? (1 6ain)

2. laub Touku A(3,1,6), B(-1,5,2). Haiiaute koopauHatel ¥ inHy BekTopa AB. (1 6asmn)

3. Haiimute KopeHb ypaBHEHUS: Sin 2x = g (1 6amn)

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

5. CpenHsist TuHUS Tpanenuu paBHa 21, a MeHblee ocHoBaHME paBHO 8. HalinuTe Oosibliiee OCHOBaHUE
Tpaneuuu. (2 6aia)

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

7. YpocTuTh BhIpaXkeHue: sin x cos x ctg x — 1. (2 6ama)

8. BbrunciuTh CyMMy U Pa3HOCTb 33/IaHHBIX KOMIUIEKCHBIX ncel: Z1=-4+i, z2= 1-3i. (2 Gasna)

9. Permuts CJIAY metomom Kpamepa:

X+2y=2
2X—-y=17

(3 6ama)

10.(1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peiOOii, 5 ¢ BapeHbeM u 4 ¢ BumHei. IO Hayraj BeIOUpaer
OJIMH NMHUPOKOK. Haiiiure BEpOATHOCTh TOTO, YTO OH OKAXKETCS C BULLIHEH.
11. (1 6ann) Haiinute 3HaueHue BoipaxeHus logr2 + 10gz 32

12.(1 6ann) Haiimure KOpEeHb ypaBHEHHS 7—6x=7.

13. (1 6ann) Pemmre uepaBeHcTBO 2> > 64. B OTBET 3anMIINTe HAUMEHBIIEE MONOKUTEIBHOE HENOE
YHCIIO.

x+2 1
3x-2 4

14. (2 6ann) Haiinute KOpeHb ypaBHEHUS

S 4 a2
15. (2 6ann) Haiigure npousBoaHyto GyHKIMH B Touke x=01Y = 7 X" —6x" +7x-1

16. (2 6ann) 1{BeTHHK, 0OPMIICHHBIN 110 WHIXBUAYyAILHOMY 3aKa3y, UMeeT (opMy HuaHHIpa. BeicoTa
1BeTHUKA 35 cM, muameTp ocHoBaHUs 20 cM. CKOJIBKO 3eMJIH He0OXO0IUMO TPUBECTH, UTOOBI IIBETHUK OBLT
3aIl0JIHEH ITOJHOCTHIO. B OTBET 3amMImMTe YnCIIo, NeJIeHHOE Ha TT.
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17.(2 6anna) Beraucnure miomiaas 3¢MIIH, OTBEICHHOTO MO KJAyMOY, IEPUMETP KOTOPOTO OTPaHUYMBAIOT
JMHUM y=X2-2X-2 1 y=-X*+2. Boinonuure yeprex. OTBET AaiiTe B KBaJPaTHBIX METPAX.
19. (3 6anna)Penmre ypaHenue : log 22 x-4logz x+3=0

[IpenomaBaTenp / /
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