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1. HacnopT KOMILUICKTA OICHOYHBIX CPECJACTB

IIpenMeToM OLEHKH Ha 3K3aMEHE SIBJISAIOTCS CIECAYIOIUE PE3YIIbTAThI:

- cBOOOJTHO ONEepUpPOBATh MOHATHAMHU: PAIIHOHAIBHOE YMCIIO, OECKOHEYHAs! IePUOIUECKast
IpoOb, IPOLIEHTHI, UPPAIIMOHATIFHOE YHCII0, MHOXKECTBA PAIlMOHAIBHBIX U JICHCTBUTEIBHBIX YHCEI,
MOJIyJ b IHCTBUTEIBHOTO YUCIIA; IPUMEHSTH APOOH U MPOIICHTHI JJIsl PEIICHUs IPUKIAIHBIX 3a71a4
U3 pa3IMYHbIX OTpaciei 3HAHUN U pealbHOW >KU3HU; MPUMEHSATh NPUOJIMKEHHBIE BBIYHCICHMUS,
IIpaBWJIa OKPYIJICHUs, NMPUKUIKY M OLIEHKY pe3yJibTaTa BbIYMCICHHUI; CBOOOJAHO OIEpHUPOBATH
MOHATHEM: CTENEHb C IeJIbIM II0KAa3aTeJIeM, HCII0JIb30BAaTh MOAXOASNIYI0 (OpMYy 3amucu
JNEUCTBUTENBHBIX YKCEN JUIsl pElIeHUs MPAKTUUYECKUX 3a7ad U MPEJCTaBIICHUs JAHHBIX; CBOOOIHO
OTIepUpPOBATh MOHATHEM: apU(PMETHUECKUI KOPEHb HAaTypaJbHOM CTENEHU; CBOOOJHO ONIEpUPOBAThH
MOHATHEM: CTENIEHb C PALIMOHAIIBHBIM [TOKa3aTeleM; CBOOOIHO ONEpUPOBATH MOHATUSAMU: Jorapudm
quclia, JAECATUYHBbIE W HATypaJbHbIE JIOrapu(Mbl; CBOOOJHO ONEPUPOBATH MOHITHSIMH: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC 4YHCJIOBOIO aprymMeHTa; OIEpUPOBATh IOHATUSMH: aAPKCUHYC,
apKKOCHMHYC M apKTaHTeHC YHCJIOBOIO apryMeHTa. CBOOOJHO ONEpUPOBaTh MOHATUSAMU:
HaTypaJbHOE U II€JI0€ YKCIIO, MHOYKECTBA HATYPAJIBHBIX M LIEJIBIX YUCEJN, UCIIOIb30BATh MTPU3HAKU
nemumoct nensix gyucesn, HOJl m HOK HarypanbHbIX ymcen aisg pemeHus 3ajgad, NPUMEHSTh
anroput™ EBKiInaa cBOOOAHO oOmepupoBaTh MOHATHEM OCTAaTKa IO MOJIYNIO, 3alHChIBATH
HaTypaJIbHbIE YUCJIa B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMax CYHCIEHUS; CBOOOJHO ONEpUpOBaTh
MTOHATHSAMM: KOMIIJIEKCHOE YMCJIO U MHOKECTBO KOMIUIEKCHBIX YMCEN, PEICTABIATh KOMIUIEKCHBIE
qucia B anreOpanyeckoil U TPUrOHOMETPUYECKOH (hopMe, BHIIOJIHATh apU(PMETUYECKUE OTIepaLn
C HUMHU M N300pakaTh Ha KOOPAMHATHOH MJIOCKOCTH;

- cBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOKIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U YPABHCHUSI-CIICACTBYSI, PABHOCUIIBHBIE HEPABCHCTBA; IPUMEHATD Pa3IMYHbIE METObI
pelLeHHs pallMOHAIBHBIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUH, TPUMEHATh METOJ] HHTEPBAJIOB JUIs
pelleHrs] HEpaBeHCTB; CBOOOJHO ONEpPHpPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOM NepeMeHHOH,
MHOTOUJIEH C LENbIMU KOAPPULIHEHTAMH, KOPHU MHOTOWIEHA, IPUMEHSATh JIeJIEHUE MHOTOUIEHA Ha
MHOTOWIEH C OCTaTKoM, TeopeMmy be3dy u Teopemy Buera mns pewmenust 3anad; cBOOOJIHO
OIIEpUPOBATh NOHATHAMM: CUCTEMA JIMHENHBIX YPAaBHEHUM, MAaTPULIA, ONIPEAEIUTENIb MAaTPULBI 2 X 2
U €r0 T€OMETPUYECKUI CMBICII, HCIOJIb30BATh CBOMCTBA ONPEAEINATENS 2 X 2 JUIsl BBIYMCICHUS €ro
3HAYEHUS, IPUMEHSTH ONPEACIUTEIIN JIJIs PEILICHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUI, MOJEIINPOBATh
peaJIbHbIE CUTYallUH C IOMOILNBIO CHUCTEMBI JIMHEHHBIX YPABHEHMM, MCCIIENOBAaTh MOCTPOCHHBIE
MOJEIU C TOMOIUBIO MAaTpHIl M OIPEIEIUTEICH, MHTEPIPETUPOBATH IOJYYCHHBIN Ppe3yJbTaT;
UCIOJb30BaTh CBOICTBAa NEMCTBUH € KOPHAMHU I NPeoOpa3oBaHMs BBIPAKEHWH; BBIIOIHSITH
peoOpa3oBaHUs YMCIIOBBIX BBIPAXKEHUH, COJEpKAILUX CTENEHU C PalMOHAJIbHBIM IOKa3aTeJeM;
UCIOJb30BaTh CBOWCTBA JIOTapu(PMOB A IpeoOpa3oBaHUs JIOTapU(PMUUYECKUX BBIPAKECHU;
cBOOOJTHO ONepUpOBaTh MOHATUAMHU: HppalMOHAIbHBIE, IOKa3aTelbHble M Jiorapu(pMUUECKue
YPaBHEHUS, HAaXOIUTb UX PEIICHHUS C IMOMOILBIO PAaBHOCUJIBHBIX IEPEXOA0B HIIU OCYILECTBIIASA
MIPOBEPKY KOpHEH; MPUMEHATh OCHOBHBIE TPUTOHOMETpUYecKue (opMyIbl JUIsl MpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKEHHH; CBOOOJHO ONEPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, MpPHUMEHATh HeoOXoaumble  (GOpMyabl  JUIsL  pPELIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YpPaBHEHUH; MOJIENMPOBATh pealbHble CHUTyallMM Ha S3bIKe aiareopsl,
COCTAaBJIATh BBIPAKECHHUs, YPABHEHUS!, HEPABEHCTBA 110 YCIIOBUIO 33/1a4H, UCCIIE0BATh IIOCTPOCHHBIE
MOJIEIM C UCHOJb30BAHWEM ammapara ajireOpbl. CBOOOJHO ONEPUPOBATH  MOHATHUSAMM:
uppalnroHalbHbIe, TIOKa3aTelbHble U JOTapu(pMHUYECKHe HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C



MOMOIIBI0O  PAaBHOCWJIBHBIX TIEPEXOJIOB; OCYLIECTBIISATH OTOOpP KOpPHEH TMpH  pelieHUH
TPUTOHOMETPUYECKOTO YpaBHEHHs; CBOOOJHO ONEpUPOBATh TMOHSATHEM TPHUTOHOMETPHUECKOE
HEpaBEHCTBO, NPUMEHATh HEOOXOAuMble (OPMYNBI A PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB; CBOOOIHO ONEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYITHOCTb
YpaBHEHHI W HEPABEHCTB, PAaBHOCWJIBHBIE CHCTEMBI UM CHCTEMBI-CICJCTBHS, HAXOAUTh PEUICHUS
CHCTEMBl W  COBOKYIHOCTEH  palMOHAIBHBIX, HPPALUOHAIBHBIX, IIOKA3aTENbHBIX |
norapu(MUYECKUX YpAaBHEHH M HEPaBEHCTB; peIIaTh palUOHAIbHBIC, HWppalMOHAIbHEIE,
MoKa3aTeNbHbIe, JIoTapu()MUYECKHE U TPUTOHOMETPUYECKHE YPaBHEHHS W HEPaBEHCTBA,
coJiep Kaliue MOAYJIM U TapaMeTphl; IPUMEHSITh rpaduueckue METO bl IS PEIICHNUsT YpaBHEHUH U
HEPaBEHCTB, a TAKXKE 3a/1a4 C MapaMeTpaMu; MOJIEIMPOBaTh PeaIbHbIE CUTYAllUH Ha A3bIKE aIreOphl,
COCTaBJIAThH BBIPAYKEHHSI, YypaBHEHUS, HEPABEHCTBA M UX CUCTEMBI TI0 YCIIOBHIO 33/1a4H, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENIM C WCIOJB30BAHWEM ammapara anreOpbl, HHTEPIPETHPOBATH IOJTyYSHHBIH
pe3ynbTarT;

- cBOOOJHO ONEpUpOBaTh MOHATUAMU: (YHKLHSA, CIOCOOBI 3aaHusl (PYHKIUHU, B3aUMHO
oOpaTtHble (YHKIMH, KOMIO3MLMS (QYHKUUN, TIpaduk (GYHKIMM, BBIIOJHATH 3JI€MEHTAapHbIC
npeobpazoBanus rpadukoB PyHKIHI; CBOOOJHO OTIEPUPOBATH TMOHITHSIMU: 00JIACTh OTIPEACTICHUS
W MHOKECTBO 3HAUCHHWH (QYHKIMH, HYTU (DYHKIIHH, MPOMEXKYTKH 3HAKOTOCTOSHCTBA CBOOOHO
OTIEPHPOBATH MOHITUSMH: YETHBIC W HEYETHBIC (DYHKITHH, TEPHOANIECKHE (DYHKITHH, TIPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, MaKCUMyMBbl ¥ MUHHMYMBI (DYHKIMH, HanOoJbllee ¥ HAMMEHBIIEEe
3Ha4YeHrne (DyHKIMU Ha TMPOMEXKYTKE; CBOOOTHO OIEPHPOBATH MOHATUSMU: CTETIeHHAs (pYHKIHS C
HaTypaJbHBIM U LEJNBIM IOKa3aTeneM, I'padUK CTENEHHOM (YHKIUH C HATypaJbHbIM U LEJIbIM
nmokaszatesneM, rpaduk KOpHsS N-Oi CTENMeHW KaK (PyHKIMU oOpaTHOW CTENEeHH C HaTypalbHBIM
M0Ka3aTeseM; ONepUpOBaTh MOHATUAMU: JIMHEWHas!, KBaApaTU4Has U APOOHO-IHHENHHAs QyHKIUH,
BBITOJIHATE AJIEMEHTAPHOE MCCIIEIOBAaHUE U MOCTPOEHHE UX IpaduKoB; CBOOOJHO ONEpUPOBAThH
MOHATUSAMMU: NTOKa3aTebHas U Jorapupmudeckas GyHKIMH, UX CBOWCTBA U Ipa(UKH, UCIIOIB30BaTh
uX rpauKu AJs pelieHusl ypaBHeHUH; cBOOOIHO ONEepUpOBaTh NOHATUSAMU: TPUTOHOMETpUYECKas
OKpPYXHOCTb, OTIPe/I€JICHNE TPUTOHOMETPHUECKUX (PYHKIMI YUCIOBOTO apryMEeHTa; HCIOJIb30BaTh
rpaduku GyHKUUH A7 UCCIe0BaHMsI POLIECCOB U 3aBUCUMOCTEH NPU PELIeHUH 33134 U3 APYrux
yueOHBIX IPEIMETOB M PEAIbHOM KU3HU, BBIpaXkaTh (POPMYJIaMU 3aBUCUMOCTHU MEX/1y BEIMUUHAMU;
CTPOUTH IpaUKKU KOMIO3MLUU (PYHKLIMH C MOMOUIBIO 3JIEMEHTAPHOTO MCCIIEI0BAaHUS U CBOWCTB
KOMIIO3ULIMU JIBYX (DYHKLHMH; CTPOUTH I'€OMETpHUYECKHE O00pa3bl YpaBHEHHH M HEpaBEHCTB Ha
KOOPAMHATHOM IJIOCKOCTH; CBOOOJHO ONEPUPOBAaTh HMOHATHAMM: I'paUKU TPUTOHOMETPUUECKUX
GyHKUMT; TPUMEHSTh (YHKLIUHU 7151 MOAEIUPOBAHUS U UCCIIEIOBAHUS pPealIbHBIX ITPOLECCOB;

- CBOOOJHO OINEpHPOBATh MOHATUAMM: apupMeTHdecKas U reoMeTpudeckas MpOrpeccus,
0eCKOHEYHO YOBIBAOLIasi T€OMETPUUYECKasi MPOrpeccusi, JUHEHHbIM M 3KCIOHEHIUAIbHBIA POCT,
(opMyIa CI0KHBIX IPOLIEHTOB, UIMETh IIPECTABICHUE O KOHCTAHTE; UCIIOJIb30BaTh IPOTPECCUU IS
pelieHusl pealbHBIX 33Jad  NPUKIAJHOIO XapakTepa; CBOOOJHO ONEpPUpPOBATH MOHATHUSAMM:
MOCIIEI0BATEIbHOCTh, CIIOCOOBI 3a/laHMs MOCJEN0BaTEeIbHOCTEH, MOHOTOHHBIE U OrpaHHYEHHbIE
MOCJIEI0BATEIbHOCTH, MMOHUMATh OCHOBBI 3apOXKJICHHMS MATeMaTHYeCKOro aHallM3a KakK aHaiu3a
0eCKOHEYHO MaJbIX; CBOOOIHO OMEpUPOBATh MOHATUSAMU: HEMIPEPBIBHBIE (DYHKIINU, TOUKH pa3pbIBa
rpaduka QyHKIMH, aCUMIITOTHI Irpaduka GYHKIMH; CBOOOTHO ONEpUPOBATh MOHATHEM: (DYHKIIHS,
HeNpepbIBHAs Ha OTPE3Ke, MPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKUMN JUId pelIeHus 3ajady;
cBOOOJIHO ONEepUpoBaTh MOHATHAMHU: IEpBas M BTOpas MPOM3BOJHBIC (YHKIIMH, KacaTelbHas K
rpaduKy (QyHKIMH; BBIYHUCISATH IMPOU3BOJHBIE CYMMBI, MPOMU3BENEHUS, YACTHOTO M KOMIIO3HMIIUU
IBYX (DYHKIMI, 3HATH MPOU3BOJHBIEC AIIEMEHTAPHBIX (PYHKLUH; HCIIOIb30BAaTh T€OMETPUUECKUI U
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¢u3nvecKkuii CMBICT TPOW3BOMHOW JUIS PEHICHUS 3a/ad. HCHOJb30BAaTh IPOU3BOAHYIO IS
uccieoBaHus (PYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI; HAXOAUTh HauOoJIbIIee 1 HAaUMEHbIIee
3Ha4eHUs1 (YHKIUU HEMPEPHIBHOM Ha OTPE3KEe; HMCIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKICHUS
HAaWIY4ILlEro penieHusl B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-d)KOHOMHUYECKUX, 3aJayax, JUIs
OTIpeNIeNIeHUs] CKOPOCTH U YCKOPEHUS Tpolecca, 3aJaHHoro GopMyinol mim rpagukom; cBoOOIHO
ONEpUpPOBaTh MOHIATUAMM: NEPBOOOpa3Hasi, ONPEAEIEHHbIM MHTErpaj, HaxXOIUuTh MEPBOOOpa3HbIE
AIIEMEHTAPHBIX (YHKIUH W BBIYMCIATH WHTErpan mo ¢opmyne Hrprorona-JleiOHuIa; HaXoauTh
IUIOUIAAM IUIOCKUX (uryp U oOBeMBI Te€Jl C IMOMOILIBI0 HHTErpajia; MUMETh IPEJICTaBICHUE O
MaTeMaTHYeCKOM MOJICTUPOBAHUN Ha TPUMEpE COCTaBlIeHHUS Iu(epeHINaTbHbBIX YpaBHEHHIA;
pelarh NpUKJIagHbIe 337a4, B TOM YHCIIE COLUAIbHO-9KOHOMUYECKOTO U (PM3UYECKOTO XapaKTepa,
CpEICTBaMHU MaTeMaTUYECKOro aHalln3a;

- CBOOOJHO OINEpUPOBaTH MOHATHSAMH: MHOKECTBO, OIEpallMd HaJl MHOXKECTBaMU;
UCII0JIb30BAaTh TEOPETHUKO-MHOXECTBEHHBIM amnmapaTr JAjs ONMCAHUS pealbHbIX IPOLECCOB H
SIBIICHUH, TP PELICHUH 33]a4 U3 IPYTUX YUeOHBIX ITPEIMETOB; CBOOOTHO ONEPUPOBATH MOHATUSIMHU:
OmpeJiefieHue, TEeOopeMa, YpaBHEHME - CIEJCTBUE, CBONCTBO MaTeMaTHYECKOro OOBEKTa,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE YPAaBHEHHUS U HEPABEHCTBA;

- cBOOOJIHO ONEPHUPOBATh OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUH MPU PEUICHUM 33134 U
MIPOBEJIEHUN MaTEMaTHUECKUX PACCYKJIEHUI; MTPUMEHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX TPU PEUICHUH T€OMETPUUYECKUX 33/1a4; KIACCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSAMBIX
B IIPOCTPAHCTBE, INIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE; CBOOOHO
OTepUpOBaTh MOHATUSMH, CBS3aHHBIMM C YIJIaMH B MPOCTPAHCTBE: MEXIY TMPSMBIMH B
MIPOCTPAHCTBE, MEXAY NPAMOMN U MJIOCKOCTHIO; CBOOOTHO ONEPUPOBATH MOHSATUSMU, CBI3AHHBIMH C
MHOTOTpaHHUKaMHU; CBOOOJHO pacro3HaBaTh OCHOBHbIE BHABI MHOTOTPAHHUKOB (IIpU3Ma,
MUpaMuU/Ia, MPSMOYTOJIbHBINA TapallIeIenuea, Ky0); KiaccuduIupoBaTh MHOTOTPAHHUKH, BEIOUpAs
OCHOBaHUS Ui KJacCU(pHUKAUMU; CBOOOJAHO ONEPHUPOBATh MOHSITHSIMH, CBSA3aHHBIMU C CEUYECHHEM
MHOTOTPAaHHUKOB IUIOCKOCTHbIO; BBIMOJHATH MapajlieibHOE, UEHTPAIbHOE W OPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTyp Ha IJIOCKOCTh, BBIMOIHITH H300paXkeHus: (GUryp Ha IUIOCKOCTH; CTPOUTH
CeUeHHUs] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHU, BBIMOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX GUIYp: BUI CBEpXy, COOKY, CHH3Y; BBIYHCIATH IUIOIIAIN
MOBEPXHOCTE MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMUAA), T€OMETPUUYECKUX Tl C MPUMEHEHHEM
(dbopmyit; cBOOOIHO ONEPUPOBATH MOHITUSIMH: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTYPBI; CBOOOJHO ONEPUPOBATH MOHATUSIMU,
COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPAMHATAM B MPOCTPAHCTBE; BBINOJIHATH JACHCTBUSA Hal
BEKTOpaMH; pelaTh 3aJlayd Ha J0Ka3aTelbCTBO MATEMAaTHUYECKUX OTHOIICHUH U HAXOXKICHHE
r€OMETPUYECKUX BEITUYMH, MPUMEHSS U3BECTHBIE METOJbI MPH PEUICHUH MaTeMaTHUYeCKUX 3ajad
MOBBIIIEHHOTO M BBICOKOTO YPOBHSI CJIO’KHOCTH; IPUMEHSATH MPOCTEHUIITNE MPOrPaMMHBIE CPEJICTBA U
IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUN CTEPEOMETPUUECKHUX 3aj]ay; U3BJIEKaTh,
peoOpa3oBbIBaTh M WHTEPIPETUPOBATh MHMOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPHUUYECKUX
¢urypax, MpeICTaBICHHYI0 Ha 4epTeXaX M pPUCYHKaX; NPUMEHSTHb IOJydeHHbIE 3HAHHUS Ha
IIPaKTHKE: CPABHUBATh U aHAIM3UPOBATh PEajbHbIE CUTYallMH, IPUMEHATh U3yUCHHbIE TIOHATHS B
mporecce TOUCKA PEHIeHHs MaTeMaTHYecKd C(HOpMYyIHMpOBAaHHON MNpoOsieMbl, MOJETUpPOBaTh
pealIbHbIE CUTYAIlMU Ha A3BIKE T€OMETPUH, UCCIIEN0BATh IIOCTPOEHHBIE MOJIENIN C HCIIOIb30BaHUEM
reOMEeTPUYECKUX TIOHATHH 1 TeopeM, armapara ainreOpbl, pelaTh IpakTHYeCKUe 3a/1a41, CBSI3aHHbIe
C HaXOKJICHUEM I'€OMETPUYECKUX BETMYMH; UMETh MPE/ICTaBICHUS 00 OCHOBHBIX dTarax pa3BUTUS
reOMETPUN KaK COCTaBHOW 4YacTH (yHAaMEHTa Pa3BUTHs TEXHOJOIMH. CBOOOIHO OMIEpUpPOBAThH
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MOHATUSAMH, CBS3aHHBIMU C LMJIMHIPUYECKOH, KOHHYECKOM U CHEpUYecKOd MOBEPXHOCTSIMH,
OOBSICHATH CIIOCOOBI IMOJIyYCHHS, ONEPHPOBATH MOHATHSAMHU, CBSI3aHHBIMU C TellaMH BpAlCHHS:
HWIMHAPOM, KOHYCOM, c(hepoii 1 mapom; pacro3HaBaTh Teja BpalieHus (LWIMHApP, KOHYC, chepa u
map) ©“ OOBICHATH CHOCOOBI TOJYYEHHUS Tell BpalleHHs; KiIacCUu(UIMPOBaTh B3aMMHOE
pacnoJjio)keHue cepbl U IIOCKOCTH; BBIYMCIATH BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ
BpallleHUs], 00bEMBI U TUIOIIAN TOBEPXHOCTENH MHOTOI'PAaHHUKOB U TEJI BPALLEHUSI, TEOMETPUUYECKIX
TeJ ¢ mpuMeHeHueM GopMyIr; CBOOOIHO ONEPUPOBATH MOHATHSAMU, CBI3AHHBIMUA C KOMOWHALIUSIMHU
TEJ BPAIICHUS W MHOTOTPAHHUKOB: MHOTOTPAaHHHK, BIMCAHHBIA B CQepy M OMUCAHHBIA OKOJIO
cdepsl, chepa, BIECaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPALICHHUS, BBIYUCISATH COOTHOIICHUS MEXKIY
IUIOUIAAIMU  TIOBEpXHOCTEH M 0oO0beMaMu NOJOOHBIX TeJd; H300pakaTh u3ydaemble (UTYpBI,
BBITNIOJIHATH (BBIHOCHBIE) TIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BPAIllEHUs; U3BIIEKaTh, HHTEPIPETUPOBATH U PEOOPa30BBIBATH
nH(}OPMALIHMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEJCTABIECHHYIO HAa YepTexax U
pUCYHKaxX; CBOOOJHO ONEPUPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE; BBHIIIOJHATH ONEpaIUi HaJ
BEKTOpaMH; 3aj7aBaTh IUIOCKOCTh YpaBHEHMEM B JEKapTOBOM cCHUCTEME KOOpJMHAT; pelnarhb
reoMeTpUYECKHe 3aJjaud Ha BBIYUCIICHUE YITIOB MEXIY MPSIMBIMU U IUIOCKOCTSMHM, BBIUMCIEHUE
PaccTOSHUN OT TOYKH 0 IJIOCKOCTH, B I[EJIOM, HAa MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a
MIpU pEelIeHUH; CBOOOJHO ONEepUpOBATh MOHATHSIMH, CBSI3aHHBIMH C JIBHJKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBAa ABW)KEHUM; BBIMOJHITH M300paXKEHHs] MHOTOTPAHHUKOM W TEJ BpaIIeHUs IpU
napajuleIb-HOM TepeHoce, IEHTPaIbHONM CHUMMETPHUH, 3€pKaJbHOM CHUMMETpPUH, NMPU IMOBOPOTE
BOKPYT IIPAMOii, peoOpa3oBaHus MOA0OUS; CTPOUTh CEYEHHUs MHOIOI'PAaHHHUKOB M TEJl BPALCHUS:
CeueHMs] LWIMHApaA (MapajulelbHO M IMEPHEHAMKYJISPHO OCH), CEUYEHHUs KOHyca (MapajulieibHOe
OCHOBAHHUIO U MPOXOAAIIEE Yepe3 BEPIUMHY), CEYCHMs LIapa; UCIOJIb30BaTh METObl OCTPOCHMUS
CEUCHMI: METOJ| CJEIO0B, METOJ BHYTPEHHErOo INPOEKTUPOBAHMs, METOJ MEepeHoca CeKylleh
IUIOCKOCTH; J0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKICHHS; IPUMEHATh T€OMETPUUECKUE (DAKTBI JUIs
peleHus CTepeOMETPUYECKHX 3a/1a4, PEAIO0JIAratoLINX HECKOJIBKO [Iar0B PEIIEHUs, €CIIH YCIOBUS
IPUMEHEHMsI 3aJaHbl B SBHOW M HEABHOW (Qopme; pemiaTe 3aJauyd Ha J0Ka3aTeNIbCTBO
MaTeMaTU4YECKUX OTHOLIECHUH U HaX0)KICHUE MT€OMETPUUECKUX BEIMYMH; IPUMEHATh IPOrpaMMHBbIE
CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKUX 3aj1ay;
IIPUMEHSATH [0Jy4eHHbIE 3HaHUS Ha MPAKTHKE: CPABHUBATh, AHATM3UPOBATh U OLIEHUBATh PEajIbHbIE
CUTYallUu, IPUMEHATh M3y4YECHHBIE MOHATHS, TEOPEMbI, CBOWCTBA B IpOLECCE MOMCKA pEIICHUs
MaTeMaTH4ecKu c(hopMyIMpPOBaHHON MpPOOIEMbl, MOJEIUPOBATh peallbHble CUTYyallUd Ha S3bIKE
reOMETpPHUH, MCCIIEeI0BATh MOCTPOECHHBIE MOJIENIN C UCHOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH U
TeopeM, ammapara ajireOpbl, pemaTh IPAKTUYECKUE 3a7adM, CBS3aHHbIE C HAXO0XJIECHUEM
reOMETPUYECKUX BEIMYMH; UMETh NPEJCTABICHNUs 00 OCHOBHBIX 3Talax pa3BUTHUS I'€OMETPHH Kak
COCTaBHOM YacTH (pyHJaMEHTa pa3BUTHUS TEXHOJIOTUH;

- ¢cB0OO/IHO OTIEpUPOBAThH MOHATUAMU: I'pad, MIOCKUH rpad, cBA3HbIN rpad, myTs B rpage,
Lenb, IUKJI, JIepeBO, CTENEHb BEPIIMHBI, JEPeBO CIy4alHOro SKCIEPUMEHTa; CBOOOIHO
OTIEPUPOBATH MOHATHAMMU: CIy4alHBIA HKCIIEPUMEHT (OIBIT), CIydaifHOe COOBITHE, JIEMEHTapHOE
cllyyaifHoe cOOBITHE (JIEMEHTAPHBIN UCX0/]) CIy4aifHOTO OMbITA, HAXOAUTh BEPOSITHOCTU COOBITUI
B OMNbBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHM COOBITUSMH; HAXOJUTh U (HOpMYyIHpPOBAThH
COOBITHS: TIepeceueHrne, 00beIMHEeHNE JaHHBIX COOBITHH, COObITHE, MPOTHUBOMOJIOKHOE AAHHOMY,
HCI0JIb30BaTh AMAarpaMMbl Jilliepa, KOOPAMHATHYIO MPSAMYIO Ul PELIEHUs 3a4ay, M0JIb30BaThCs
(bopMyIoil CIIOKEHUSI BEPOSITHOCTEH sl BEpOATHOCTEH JBYX M TpeX CIydalHBIX COOBITHIA;
ONEpUPOBATh TMOHATUSAMU: YCIOBHAs BEPOATHOCTb, YMHOXXEHHE BEPOATHOCTEW, HE3aBUCHUMBbIE
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COOBITHS, JIEPEBO CIIYYAHOTO SKCIIEPUMEHTa, HAXOJUTh BEPOSATHOCTH COOBITHH C TOMOIIBIO
MpaBUJIa YMHOXKCHHUS, IEPEBA CIIyYailHOTO OIBITA, MCIIOJIB30BaTh (POPMYITy HMOJIHONW BEPOSTHOCTH,
dopmyny baiieca mpu permieHun 3aqad, ONpeneNsiTh HE3aBHCUMOCTh COOBITHI TIO (GOopMyse U IO
OpraHu3alluy CIy4ailHOrO AKCIIEPHUMEHTA; MPUMEHATh U3ydeHHbIE KOMOMHATOPHBIE (POPMYIIBI A
MIEPEYUCIICHUS JIEMEHTOB MHOYKECTB, JIEMEHTAPHBIX COOBITUI CITy4alfHOTO OIIbITA, pEIICHUs 3a7a4
[0 TEOPUHU BEPOSITHOCTEH CBOOOJHO ONEPUPOBATH IMOHATHUSAMH: OWHAPHBIA CIIy4alHbIN OIBIT
(ucnbiTaHue), ycnex W HeyJaya, HE3aBUCHUMBbIE HCIBITAaHUS, CEpPHUsl MCIBITAHUN, HaXOJUTh
BEPOSITHOCTH COOBITHI: B CEPUU UCIBITAHU /10 TIEPBOTO ycCIieXa, B CEpuUu ucnblTanuil bepHyminu, B
OTIBITE, CBA3AHHOM CO CIy4allHbIM BBIOOPOM M3 KOHEUHOI COBOKYMHOCTH; CBOOOJHO OIIEPUPOBATH
MOHATHSAMM: CIIlydaiiHas BEIWYMHA, PACIpEACNICHHE BEPOATHOCTEH, AMarpamMma paclpelesieHus,
OuHapHas ciyyailHas BeJIWYHHA, T€OMETPUUYECKOe, OMHOMHAIILHOE paclpesiejieHHe. ONepupoBaTh
MOHATUSIMH: COBMECTHOE pacHpelesieHue IBYX CIIydalHbIX BEJIWYMH, HCIOJb30BaTh TaOIUIy
COBMECTHOTO pacHpeleseHus IByX CIIyYalHbIX BEJIMUYUH JUISl BBIIEIICHUS PACIpPEIeIeHUs KaKI01
BEJIMYMHBI, ONIPE/ICTICHHS] HE3aBUCUMOCTHU CITy4allHbIX BEJIMYMH; CBOOOHO ONEPUPOBATH OHATHEM
MaTeMaTHYECKOr0 OKHUJAHUS CIIydallHOM BeNWYMHBI (paclpelesieHusi), HPUMEHSATh CBOMCTBa
MaT€MAaTHYECKOT0 OKMJAHWUS TPH PEIICHWH 3a/1ad, BBIYMCIATH MAaTEMATHYECKOE OXUIaHUE
OMHOMHUAIBHOTO W TEOMETPUYECKOTO paclpelesieHuil; CBOOOJHO ONepUpoBaTh MOHATUSMHU!
JUCHEPCHS], CTAHIAPTHOE OTKJIOHEHHWE CIy4alHON BEIMYMHBI, IIPUMEHSTh CBOMCTBA JUCIEPCUHU
CillydailHOM BeNUYMHBI (paclpenieieHus]) MpU pPElIeHWH 33a7ad, BBIYHMCIATH JUCIEPCUI0 U
CTaH/IaPTHOE OTKJIOHEHHE TE€OMETPUYECKOr0 KM OWHOMMAIBLHOTO PpACIpENeTIeHU; BBIYUCIATH
BBIOOPOYHBIE XapaKTEPUCTHKHU 0 JAHHOM BBIOOPKE M OLIEHMBATH XapaKTEPUCTUKU T€HEpaIbHOU
COBOKYITHOCTH JAHHBIX MO BBIOOPOYHBIM XapaKTEPUCTHKAM; OLEHHBATH BEPOSITHOCTU COOBITUI U
IIPOBEPSATH MPOCTEUIINE CTATUCTUYECKUE TUIIOTE3bI, NTONIb3YsACh N3YYEHHBIMU PACIPEAEICHUSIMM.
KoHTponp ¥ OLEHKa Ha  DK3aMEHE  OCYIUECTBISIOTCS € HCIOJIb30BAHHEM

CTaHJAPTU3UPOBAHHBIX KOHTPOJBHO-U3MepUTENbHbIX MaTepuanoB (KMM), npencraBieHHbIX B
(dhopmMe TECTOBBIX 3aJjaHUi, COOTBETCTBYIOIINUX MaTepraiam EI'D.

Ilo wrtoram TECTHpPOBaHMs BBICTABISACTCS OLEHKA [0 WIKAJlE: «OTIUYHO», «XOPOLIO»,
«yZIOBIIETBOPUTEIIBHO», «HEYAOBIETBOPUTEIBHO» B COOTBETCTBUHU CO LIKAJION IIEPEBOA:

Kpurepuu oneHku:

[Ipouent KonunuecTBo nmpaBUiIbHBIX Orenka ypoBHS OJATOTOBKU
PE3yNbTaTUBHOCTH OTBETOB Ha BOIPOCHI 5 5 =
(TIpaBUIIBHBIX OTBETOB) TecTa an (oTMeTKa) BEPOAILHBIH
aHayor
76 - 100 76 - 100 5 OTJINYHO
66 - 75 66 - 75 4 XOpOIIO
50 - 65 50 - 65 3 YZIOBJIETBOPUTEID
HO
Menee 50 Menee 50 2 HEYJIOBIIETBOPUTE
JILHO




OuneHoYHBIE CpEeACTBAa NPEAHA3HAYEHBI JUIA KOHTPOJISI W OLEHKH pE3yJIbTaTOB
0Oy4eHHsI CTYJEHTOB, OCBOMBILIUX IMPOrpaMMy yuyeOHOro npeamera «MaremaTtukay u
pa3paboTaHbl HA OCHOBAaHUU paboyveil mMporpaMMbl IpeIMETa.

2. KOMIUVIEKT KOHTPOJIBHO - UBSMEPUTEJIbHBIX MATEPHUAJIOB
JJIA OHEHKHN OCBOEHHMSA YYEBHOI'O ITPE/IMETA

1. ®oHj OIIEHOYHBIX CPEACTB AJISI TEKYIIETO KOHTPOJIS

Texymuii KOHTPOJIb TPOBOJASITCS BO BPEMSI AyAUTOPHBIX 3aHATHI 110 MATEMATUKE
B COOTBETCTBHUU C YUEOHBIM IJIAHOM U pabouell mporpaMMebl npeamera «MaTtemaTrukay
IO BCEM pazaenaM nporpamMMbl. TeKylIMil KOHTPOJIb COCTOMT W3 ABYX 4YacTEW:
TEOpeTUYEeCKOM 1 npakTruueckou. [Ipu 3TOM 0Oyuaronmecs noyy4yaror AB€ OTMETKH.

TeopeTnueckass 4yacTb MPOXOAUT B (OpME YCTHBIX OTBETOB: OOyYaIOIIHECS
BBITSITUBAIOT MATH KapTOYEK C BOMPOCAMH, JAIOT TMOJIHBIA OTBET (CO CIHUCKOM
BOIPOCOB 00y4YarOLIMECs] 3HAKOMSTCS B HAUaJle U3yUeHUs pasjiena).

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cUCHeMe

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue
80NPOCHI
«3» (y008.) 3
«4» (xopouio) 4
«5» (omauuno) 3)

3amaHus MPaKTUYECKOM YacTH (KOHTPOJIbHBIE pa0OThl) YACTHUYHO B3ATHI W3
otkpbiToro 6anka EI'D u BIIP no maremaruke.

Ha BbinosHeHHE KOHTPOIBHOM pabOThI MO0 MaTeMaTHKeE JAaeTcs | akaJeMuyecKui
yac (45 MUHYT).

KonTtponbsHas paboTta cocTouT ux 2-x yactedd. B mepBoil yactu mpesiaraercs
BBHITIOJTHUTD 4 3a/1aHUs — BEIOpATh MPABUIIbHBIN OTBET U3 YETHIPEX MPEAIOKEHHBIX. Bo
BTOPOW YacTH TpeJjiaraeTcs BBIIOJHUTHh 6 3aJaHuil — OOPMUTH XOJA peuieHus u
3aIMCcaTh MOJTYYEHHBIA OTBET.

3a mpaBWIbHOE BBIMIOJHEHUE JTIO00OT0 3a/laHMsl MEPBOM 4YacTh OOydYaroluiics
noiydaer oauH Oamma. [IpaBuiabHOE BBITIONIHEHHWE 3aJaHWl  BTOPOM YacTH
orieHuBaeTcs 2 6amtamu uiau 1 6aymioM 3a YaCTHYHOE PEIICHHUE.

bambl, mony4eHHbIE 3a BCE BBIITOJIHECHHBIE 3aJaHUSI, CYMMUPYIOTCSI.



Illkana nepesooa 6ann06 6 ommemKu nO NAMUOALTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 01 NOYUeHUA OMMEMmKU
«3» (v008s.) 8-10
«4» (xopoutio) 11-13
«5» (omauuno) 14-16
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Hp;mue U njiockocmu, KOOPOUHaMbl U 66Kmopuol 6 npocmpancmee

TeopeTnyeckue BONPOCHI:
Chopmynupyiite Teopemy [Iudaropa.
[Tepeuuciaure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[Tepeuucaure ciocoObl 3a1aHUS TIJIOCKOCTH.
[Iponomxute Tteopemy: «Ecmu ogHa W3 JBYX MapauieNbHBIX MPSIMBIX
NepHeHIUKYJISIpHA IIIOCKOCTHU, TO...»
[Tponomxute Teopemy: «Eciau aBe mapanieabHble MIIOCKOCTH MEPECEKAOTCS
TPEThEU, TO...».
Chopmynupyiite onpeaeneHrue IByrpaHHOTO yTJia.
PackpoiiTe moHsATHE «YTOJT MEXKAY MPSIMBIMI.
[TepeuuncnauTe B3auMHOE PACIIONOKEHHE IBYX MPSMBIX B IPOCTPAHCTBE
. Kakue npsimble Ha3bIBAIOTCS MapaIeIbHBIMU B POCTPAHCTBE?

10 Kakue IMPAMBIC HA3bIBAOTCA CKPCIIUBAOIINMUCS B HpOCTpaHCTBe‘?
11.Kakne IMPAMBIC HA3bIBAIOTCA IICPICHAUKYJIAPHBIMHU B HpOCTpaHCTBC?
12.H€p€‘{I/ICHI/ITC B3aUMHOC  PACIIOJIOKCHUC HpHMOﬁ N IINIOCKOCTH B

IPOCTPAHCTBE.

13.PackpoiiTe TOHIATHE «YyTOJI MEX]Y MPSIMOU U MIIOCKOCTHIOY.
14.PackpoiiTe OHITHE «APALIEITBHOCTD MPSMON U TIOCKOCTH.
15.PackpoiiTe NOHITHE «IEPIEHAUKYIIPHOCTD MPSIMOM U MIIOCKOCTH.
16.IlepeuncnuTe B3aMMHOE PACIIOIOKEHHUE IBYX TUIOCKOCTEN B MIPOCTPAHCTBRE.
17.PackpoiiTe OHITHE «YTOJI MEXKY MIOCKOCTIMU.

18.PackpoiiTe OHATHE «ApAIIETBHOCTD ITOCKOCTEM.

19.PackpoiiTe oHATHE «IEPIEHIUKYISIPHOCTD TNIOCKOCTEI.

20.Kak HaliTu paccTosTHUE OT TOUKH JIO MPSMOW?

21.Kak HalTH pacCTOsTHUE MEXKTYy TPSIMbIMU?

22.Kak HalTH pacCTOsTHUE MEXKTY TUIOCKOCTSIMH?

23.TIponomxkure onpeaencHue: «llepneHauKyIsip — 3TO...».

24 Tlponomxkure onpeneneHue: «HakimoHHas — 3TO...»

25.1Iponomxkure onpenenenue: «lIpoekins HAKIOHHON — 3TO...»
26.1lepeunicnure CBONCTBA MAPAIIEITFHOTO MPOSKTUPOBAHUS.

27.113 yero coCTOUT MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT B IPOCTPAHCTBE?
28.Ecnu TouKa JeXHT B MIIOCKOCTH X)), KaKasi KOOpAMHATA Y HEe HyJieBas ?
29.1TpuBeauTe mpuMep KOOPIAUHAT TOUKH A, KOTOpas JISKUT Ha OCH Z.
30.PackpoiiTe MOHSATHE «BEKTOPY.

31.Kakue BEeKTOpHI HA3bIBAIOTCS KOJTTHHEAPHBIMHE?

32.Kakue BEeKTOPBI Ha3bIBAIOTCS MEPIICHANKYIISIPHBIMU ?

KouTpoJsibHasg padora
IlepBas yacThL




Ilpu pewenuu 3ad0anuii 1-4 3anuwiume npasuivbHLIL OMeem U3 Yemouvipex
nPeod10HCeHHDIX.

1. (1 6amn) Pacuudpyiite kpaTkyto 3anuck: a€ f.

A) Touka a MPUHAJICKUT TNIOCKOCTH [5; b) Touka a npuHaiexuT npsimoit ; B)
npsiMasi & IPUHAAJIEKUT TUIOCKOCTH [5; ') mpsimast & nmepecekaeT IIoCKOCTh .

2. (1 6amn) Ilpsameie AB u CJI ckpemmuBarorcs. Kakoe pacnoyiokeHHe UMEIOT
npsmble AC u B/[?

A) mnapamenshble; b) nepnenmukynspueie; B)  ckpemmuBatorcs; )
EePECEeKaOTCS.

3. (1 6ann) Kakue u3 Bektopos a(1,2,-3), c¢(3,6,-6), B(2,4,-6) xoynmuHeapHbie?

A) a, B; b) ¢, B; B) a, ¢; I') konnnHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hauwer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoii Kakoro
oTpe3ka sBisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Bropasi yacth

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 pewienHus u noOJay4eHHbL
omeem.

5. (2 6amma) Yepes koHibl oTpe3ka AB u ero cepeauny M mnpoBeneHbI
napasuiesibHbIE MPSIMBIE, TTEPECEKAIOIINe HEKOTOPYIO IJIOCKOCTh B TOUKax A1, B1 1 M.
Haitnute nmuny otpe3ka MMy, ecin otpe3ok AB He mepecekaeT MmIOCKOCTh U €CIIH
AA1=6,8cm, BB1=7,4cwMm.

6. (2 6amna) [Ipsmeie AC, AB u AJl monapHo nepnenaukynspHbl. Haiinure
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, AI=9 cm.

7. (2 6amna) (2 6amna) dansl Bekropsl a(-6,0,8) , B(-3,2,-6). Haiigure ckamsipHOe
IPOU3BEICHHE BEKTOPOB.

8. (2 6amna) Haueptuts ky6 ABCJIA1B1C1/11. IToctpouts Touky KEAB, Touky
MeJIJ1:C, orpezok PEEA1B1C;.

9. (2 6amma) Ilpm Kakux 3HaueHHMAX 7 BEKTOpHl a (4,n,2), B(1,2,n)
MEepPHEHIUKYIISAPHBI?

10. (2 6anna) Odopmure nuct 6ymaru A4 BepTHUKaIbHBIMHU, TOPU30HTAIBHBIMU,
HAKJIOHHBIMU JIMHUSIMU, UCTIOJIb3YS pPa3HbIE IIBETOBBIE OTTEHKH.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aIaHuA
OtBerT B B A B 7,1 15 -30 - -1 -
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1.
2.

Ochoevt mpuzonomempuu. Tpuzconomempuueckue ynkyuu

TeopeTnyecKHe BONPOCHI:
Uemy paBeH yroia B OJIMH pajidaH?
B kakux 4eTBepTSIX TPUTOHOMETPUYECKOTO Kpyra (QyHKIUS y=sinx

MMPUHUMACT ITOJIOKUTCIIbHBIC 3HAYCHU?

3.

B kakux uyeTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QYHKIUS y= COSX

IMPUHUMACT OTPULATCIIbHBIC 3HAYCHUS?

15.
16.

[Iponomxure onpenenenue: «CUHYC OCTPOTO yria — 3TO...».
[Iponomxure onpenenenue: «Kocunyc ocTporo yria — 310...».
[Iponomxure onpenenenue: « TaHr€HC OCTPOro yriia — 3TO...».
CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

Yemy paBHO npousBenenue tgx*ctgx?

Yemy pasen Sin(2x)? Chopmynupyiite IpaBUio BEIYUCICHHS.

Yemy pasen €0S(2x)? Chopmynupyiite npaBUiIo BHIYUCICHHUS.
[lepeuncnure TpuroHoMeTpuyeckrue PYHKIIUHU, YKAKUTE UX TIEPUOJIBI.
Yemy paBen nepuoj Gpyukuun y=cos(4x)?

eMy paBeH nepuoa GyHKIUU y=cos(x/4)?

Omnpenenute obnactb 3HaUeHUsT PyHKIIUU y=3c0S(5xX)?

[lepeuncnure ciocoObl penieHust TPUrOHOMETPUUECKUX YpaBHEHUIA.
Packpoiite ajroput™M pemeHuss OJHOPOIHBIX TPUTOHOMETPUUYECKUX

YpPaBHEHHI IEPBOT0O MOPSIIKA.

17.

PackpoiiTe anroput™ pemieHus OJHOPOJHBIX TPUTOHOMETPUUYECKHUX

yYpPaBHEHUN BTOPOTO MOPSIKA.

KoHnTpoJabHas padora
IlepBasi yacThL

Ilpu pewenuu 3adanuit 1-4 3anumume nPAGUIbHBIIL OMEEM U3 Uemblpex
npeo10HCeHHbIX.

AB .
1. (1 6amn) B AABC COSCZE. Kakas u3 CTOpOH SIBISIETCS TUIIOTEHY301

AABC?

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

2. (1 6amr) YriioM Kakoil YeTBEPTH sIBIsieTCS yroi 0=410°7?
A)I; B) 1I; B) ITL; T) IV.

3. (1 6amn) Kakue n3 GyHKIMN ABIIIOTCS YETHHIMUA?

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

4. (1 6amn) [Mepuon pyuakmum y=sinx?

A)n/2; b) 2m; B)4m; T) m
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Bropast yacth

IlIpu evinonnenuu 3adanuii 5-10 3anuwiume x00 peuwieHus u NOAYYEHHbL
omeem.

5. (2 6anna) Beruucnure: sin% + COoS %

. V2 : V2
6. (2 6amia) Haiinute 3HaueHe BbIpaXEHUs 4arccos7 - 4arcsin(— 7)

7. (2 6aiura) Haiinure 3HaueHre BBIPaKEHUS Ttg13°-tg77°.
8. (2 6anna) Pemute ypaBHEHUE COS X = % 3anuInTe HauMEHBIIHI

MOJIO)KUTENbHBIN KOPEHb YpaBHEHUSI.
9. Pemure ypasHeHue Sin x - 4 sin x + 3 =0.
10. IoctpoiiTe rpaduk TpuroHoMeTpudeckon GyHkuu y=2 Sinx

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHuA
OTtBer b A B b 1 21 7 /3 | w/2+2xn,

ne Z
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Ilpouszeoonan u nepeooodpasnas Gpynkyuu

Teopernyeckue BONpPOCHI:
[Iponoskure onpenenenue: «IIpousBogHas — 3T0...».
Packporite reoMeTpuyecKui CMbICI IPOU3BOIHOM.
Packpoiite ¢pu3nueckuii CMbICI TPOU3BOAHOM.
[lepeuncnure npaBuIa BHIYUCICHUS TPOU3BOIHBIX.
Yemy paBHA IPOU3BOIHASI CTEIEHHOW (PYHKITUH?
Yemy paBHaA IPOU3BOIHASI MPOU3BEACHHUS?
Yemy paBHaA IPOM3BOIHASI YACTHOTO?
Yemy paBHaA IPOU3BOIHAS CIIOKHON (QYHKIIUU?
Cdopmynupyiite npu3Hak Bo3pacTaHusi (yHKIUU.
Cdopmynupyiite npu3Hak yObIBaHUS (QYHKIIUH.
Cdopmymnupyiite mpu3HaK TOUYKA MaKCUMyMa (DYHKITHH.
Cdopmynupyiite npu3HAK TOUKHM MUHUMYMa (PYHKITUH.
13. CocraBbTe aNrOpuTM pEHICHUS 3a/a4 Ha HAXOXJACHHUS HAUOOJBIIETO U
HAaUMEHBIIETO 3HaYeHus1 QYHKIIMHU HAa OTpe3Ke?
14. CoctaBbTe aITOPUTM HMCCIICIOBAHUS U TTOCTpOSHUS Tpaduka QyHKIUHU C
OMOIIIBIO POU3BOTHOM.
15. TIpomomxute onpenenenne: «Dyukuus F(X) Ha3pIBaeTCs ... ».
16. PackpoiiTe reoMeTprUUecKrii CMBICI OMPEIEICHHOTO HHTETpaIa.
17. TIpomomxute onpenenenue: «KpuponunenHas Tpanenus — 3T0...».
18. Cdopmymupyiite popmyny Hrrotona-JleiiOnua.
19. B dgewm 3akmrouaercs oOUIMiA BHJI BCEX MEPBOOOPA3HBIX?
20. Ilepeunciute mpaBuia BEIYUCICHUS HHTETPAJIOB.

ROoo~NoOk~kwNE

=
A

KonTpoJbHas padora
IlepBas yactb

Ilpu pewenuu 3aoanuii 1-4 3anumiume npasuibHLLL OMEem U3 UYemblpex
npeo10HCeHHbIX.

1. (1 6am1) Yemy paBHa npousBogHas QyHKIHH y=2X137?

A)y'=5x;B) y'=6x; B) y'=6;T") y=6x°.

2. (1 6amn) o xako# 3 GopmMys BEIYUCISIETCS MPOU3BOIHAS YACTHOTO?

A) (utv)'=u'+v’; b) (uv)’=u’v+uv’; B) (%)’ =2
D)(H{g(x) =" (g(x))*g"(x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, ecian f(x)=3x? — 6x +4. BeiGepure
OTBeET.

A)1;b)-1;B)4; ') -4.

4. (1 6amr) OOmwmiA BHJ BCeX MEPBO00OPa3HBIX s f(x)=Sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

vz
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Bropast yacth

IlIpu evinonnenuu 3adanuii 5-10 3anuwiume x00 pewieHus u NOAYYEHHbL
omeem.

5. (2 Oamma) MarepuanbHas TOYKa JBHXKETCS NPSIMOJUMHEHHO IO 3aKOHY
x(f) = e 10

4 (rme X — paccTositHue OT TOYKU OTCUeTa B MeTpax, t — BpeMms B

CeKyHJIaX, U3MEPEHHOE C Havasia ABMKeHUsI ). B kakoit MOMEHT BpeMeHH (B CeKyH/1aX)
ee CKOpOCTh OblIa paBHA 5 M/c?

6. (2 6anna) Ha pucynke u3o0paxén rpaduk ¢pynkiuu Yy = f(X) u kacarenbHas K
HEMY B TOUYKe ¢ abcruccoit Xo. Haliaue 3HaueHue npou3BoaHoi GpyHkiuu f(X) B Touke
Xo.

YA

7. (2 6anna) Pemure HepaBeHcTBO: X2-16 < 0

8. (2 6amra) Ha pucynke n3obpaken rpaduk ¢pynkiuu Y=Ff(X), onpenenéunoii Ha
uarepBajie (—3;11). Haiinure nammensbinee 3uauenue ¢GyHkiuu f(X)Ha oTpeske
[2;9,5].

u RS
A ¥ = flx)

N\
YN I\
AR EERE
) / ‘-,lII]
NN A\
\/

9. (2 6amna) Ha pucynke n3o6paxén rpadux HekoTopoit Gpynkuun ¥ = f (x) (nBa
nyda ¢ oOmiel HadanbHOU TOUKOW). [1onb3ysach pUCYHKOM, BHIYHCIIATE F(8)—F(6),

rie F(X) — opna u3 IepBo0OpasHbIX GyHKIHH J (x).
7

—8

=Y

o 1 7 8
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10. (2 6anna) ®upme «Jluzaiin+» BBIIEISAIOT YY4aCTOK 3eMJIHM mIomanso 100 M2,
[IpennararoT 4yeThipe ydacTka pasHbIX pa3MepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
Y4acTOK 0100pHUT AUPEKTOP PUpPMBI «/In3aitH+»», yuuThIBasi, 4T0 HEOOXOAUMO Oy IeT
MOCTaBUTH 3a00p 1O MepuMeTpy?

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBeTt r B A b 8 1,25 | (-4 -3 12 | 10x10

15



WM

3TO...».
4.
5.
6.

7.
8.

9.

10.
11.
12.
13.
NApaMUIbI?
14.

MHuozozpannuku u mena épauieHus

Teopernueckue BONPOCHI:

[IponoikuTe onpeneneHue:
[IponoikuTe onpeneneHue:
[Iponoikure onpeneneHue:

[IponoikuTe onpeneneHue:
IIponomxure onpeneieHue:

«MHOTOrpaHHuK — 3T0...».
«IIpusma — 310...».
«IIpsAMOYroNIbHBIN NTapajlIeIenunes] —

«Ky06 —a710...».
«ITupamupa — 310...».

CdopmynupyiiTe CBOWCTBO O MPOTUBOJICKALIUX IPAHIX
napaJiiesIeuIe1a.
CdopmynupyiiTe CBOWCTBO O IMArOHANIAX Mapaljiesenunea.
CdopmynupyiiTe CBOWCTBO O AMArOHAIN U JUHEHHBIX pazmepax
IPSIMOYTOJIBHOTO NapaJIIeJICIIHIIE 1A,
Kakast npu3zMa Ha3bIBaeTCs NpsIMOit?

Kakast nprzMa Ha3bpIBaeTCs NPaBUIBHOM ?

PackpoiiTe noHsTHE «IPaBUJIbHASI TUPAMUIA».

Yro Takoe anodema npaBUIbLHON MUPaMUABI?

B yeM oTnnuMe NoJHOM NOBEPXHOCTH MPU3MBI OT ITOJIHOM ITOBEPXHOCTH

Cdopmynupyiite TeopeMy

PSAMOM MPU3MBI.

15.

Cdopmynupyiite TeopeMy

paBUJIbHON MTUPAMHU/IBI.
HazoBute mnpeamersl u3 Bamiedl mnpodeccroHaabHON AesATEIBbHOCTH,
KOTOpBIE UMEIOT ()OPMBI MHOTOTPAHHUKOB.

16.

17.
18.
19.
20.
21.
22,

23.
24,

25.
26.

[Ipomomxute onpeneneHue:
[Iponomxure onpeneneHue:
[Iponomxute onpeneneHue:
[Iponomxure onpeneneHue:

O BBIYHCJIICHHMH OOKOBOM IMOBCPXHOCTHU

O BBIYHCIICHHUH OOKOBOM IMOBCPXHOCTH

«umusap — 3T10...».

«Konyc — 310...».
«YCEUEeHHBI KOHYC — 3TO...».
«ap —3T0...».

UTo siBisieTCs BBICOTOM yCEUEHHOT0 KOHYyca?

Urto sABnsE€TCS OCEBBIM CEUCHUEM ULWIMHAPA, KOHYCA, YCEYEHHOIO
KOHYca, mapa?
[lepeuncnute eAMHUIIBI U3MEPEHHUS TUIOIAAN, 00BEMa.

Yemy paBHO OTHOIICHHE IUIOMIAICH MTOBEPXHOCTEH MOJOOHBIX QUTYD B
MPOCTPAHCTBE?
Yemy paBHO OTHOIIIEHHE 0OHEMOB MOJOOHBIX (PUTYpP B MPOCTPAHCTBE?
HazoBwute npeameTs! U3 Baiei npogecCuoOHAIBHON AeSTENHHOCTH,
KOTOpPbI€ UMEIOT (POPMBI TE BpalICHUSI.
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KountpoJsibHasg padora
IlepBas yacTh
IlIpu pewenuu 3aoanuii 1-4 3anuwiume nPaguIbHLIIL OMEEM U3 UYemMbIPEX

npPeod10HCeHHDIX.

1. (1 6amn) B kakux enuHUIIAX U3MEPSIETCS 00bEM MHOTOTpaHHUKA ?

A) B Mmerpax; b) B kyOuueckux Merpax; B) B kBaapatHeix Merpax; [') B
JIBYTPaHHBIX T'paaycax.

2. (1 6amn) [Tnoraap MOJHOM MOBEPXHOCTH MPU3MBI BEIYUCIISCTCS 10 (opMyJIe:

A) S=S00k + 2 Socn.; B) S60Kk =Poci™H; B) S=b60k + S Soci; ') SO0k =2Pocn™*H.

3. (1 6ayn) Yto sSBISETCS OCEBBIM CEYEHHUEM KOHYca?

A) paBHOOenpeHHBI TpeyronbHuk; b) paBHOOenpennas tpaneuusi; B)
NpSAMOYTOJBHUK; [7) MpsIMOyTONIbHAS Tpareus.
4. (1 6amn) Kakas c¢urypa mnomyyaeTcss NHpuU BpalleHUH OPSIMOYTOJbHOTO

TPEYroJIbHUKA BOKPYT OJJHOTO U3 CBOMX KaTE€TOB?
A) xonyc; b) yceuennsiii konyc; B) nupamuna; I') yceuennas nupamuia.

Bropasi yacth
Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 pewienHus u noOJaYy4eHHbL
omeem.
5. (2 6amna) PeGpo ocHOBaHUWS NPaBUIBLHON TPEYTroOJIbHON MUPaMHABI 3 M,
anogema 6M. Haiinure mionaas 00KOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 6amna) /IBe cTropoHBl mapauienorpaMmMa OTHOCITCS kKak 3:17, a mepumerp

ero paseH 40. Haiiaure Ooubliyio CTOpOHY MapajuiesiorpaMmma.
D C

A
y
ry

/

A
7. (2 6amna) IIpssMOyroiapHUK €O CTOpOHAMH 8 ¢CM U 3 CM Bpamiaercs BOKPYT

Oompiiel croponsl. Haiinmure o0beM, riomaan OOKOBOM M IMOJHON MOBEPXHOCTEH
MTOJTyYEHHOT'0 TeJIa.
8. (2 6amna) Haiigute 006EM MHOTOTpaHHKKA, H300paXEHHOTO HA pUCYHKE (BCE

JIBYTPaHHbBIE YTJIbI IPSIMBIE).
3

9. (2 6amra) Knuenty HeoOX0auMO, YTOOBI B KOMHATE 0053aTEIIBHO MPHUCYTCTBOBAIH
00bEeMHBIE 3JIEMEHTBI JeKopa UuiauHapuyeckod (opmel. [locTtpoutrs u3 Oymaru
Mojienb UuinuHapa. Pa3Mepsl Juisi MOCTPOECHHS BHIOpATh CAMOCTOATENBHO, C YyY€TOM
TOT'0, YTO COOTHOIIEHUE Paguyca K BHICOTE JOJIKHO OBITH 1:2.
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10. (2 6anna) PaccuMtarh KOJIMYECTBO 2-X KMUJIOTPAaMMOBBIX OAHOK KpacKU HYXHO
KYIIUTh JUIS OKPAIMBAHUS IIMIMHIAPUYECKOrO cBoja noxasana. Pacxox kpacku 100 r
na 1 m2. CumtaTsh =3.

// > /"

ITAJOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a1aHuA
OtBer b A A A 27 17 | 72w | 87 - 3
48 T,
64 nt
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Cmenennas, nokazamenbHasn u jo2apupmuyeckan Qyukuyuu

Teopernyeckne BONPOCHI:

Chopmynupyiite onpeaencHrue CTeneHHON QyHKIUH.
[lepeuncnure cBOMCTBA CTENEHHON PYHKIIUU
ChopmynupyiiTe onpeaeneHue noka3aTeIbHOU PyHKIIUH.
[lepeuncnure cBOMCTBA MOKA3aTeNbHON (YHKINUU
Cdopmynupyiite onpeneneHue gorapupmMuyeckor GpyHKINH.
[lepeuncnure cBOMCTBA JorapuPMuyecKoil GyHKIUU.
IIponomxure onpenenenue: «Jlorapudm — 3710...».
Yemy paBeH sorapudm npousBeaeHus ?
UYemy paBeH jorapu@m 4acTHOro?
0. IlpuBeaute npumepbl JorapupMUUECKOW CHOUpATd B MPUPOJE U B
OKpYXaloIleM MHUpE.

11. Ha 4yro HeoOXoauMO O0OpaTUTh BHUMAHUE TMPU  PEIICHUU
UPPaALMOHAIIBHOTO YPaBHEHUSI YETHOM CTEIIeHN?

12.  Yemy paBeH KOpPEHb YETHOM CTETIEHU U3 OTPUIATEIHLHOTO Yyucia?
IIpuBenure npumep.

13. Yemy paBeH KOpeHb HEYETHOM CTENEHH M3 OTPUIIATEIBLHOTO YHcia?
IIpuBenure npumep.

14.  Ha yto cTouT 0OpaTUTh BHUMaHUE NPU PEIICHUU JIOTAPUPMUUECKUX U
UppaloOHaIbHbBIX, JPOOHO-PAaLlMOHAIBHBIX YPABHEHUH U HEPABEHCTB?

15. B uem 3axitouaeTcs rpaguueckuii crocod perieHus ypaBHEHUH.

ROoO~NoOkwWNE

KoHnTpoJabHas padora
IlepBasi yacThL
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuIvbHLIL OMEEM U3 YemMblpex

npeo10HCeHHbIX.
1. (1 6amr) Mexay KaKuMU IBYMS HATypaJdbHBIMU YHUCIaMU HaXOAUTCS YHCIIO
V19?
A)19u20;b)2u3;B)18u19;I")3u4.
2. (1 6amr) Ha pucynke m3o0paxén rpaduk ¢pynkmuu Buaa f(x)=a*. Haiigure
snauyeHwue f(2).
YA

o 1. x

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ann) Kakas u3 GpyHKIMI BO3pacTaroT Ha Bceil 00IacTu onpeaesieHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% T') f(x)=log: x.

2
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4. (1 6amwn) Yraxute obnacts onpenencuust pyukimu f(x) = Ig 2;_73

A) (-7, 1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); ') (-00; -7), (1,5; +o0).

Bropasi yacth
IlIpu evinonnenuu 3adanuii 5-10 3anuwiume xo00 peuwieHus u NOAYYEHHbLU
omeem.

|
5. (2 6amna) HaiimuTe 3HaYeHNE BBIPAsKEHUS 451110 448,
6. (2 6amna) CKoOIbKO LENbIX PElIeHNI UMeeT HepaBeHCTBO 1 <7X1<49?
7. (2 6ana) Haiigure kopeHs ypaBHeHust 1085 (4+x)=2.
8. (2 6amma)) PaccrosstHue ot HaOmomaTess, HaXOAAIIErocs Ha HEOOJBIION
BbICOTE N KWJIOMETpOB Haja 3eMicil, 10 HaAOM0JacMOW MM JIMHHUM TOPHU30HTA

BBIYHUCIIAECTCSA 110 (popmyiie I=v 2Rh, rae R=6400 km — paguyc 3emun. C Kakoi
BBICOTHI TOPU30HT BHUACH Ha paccrosHun 48 kuinomeTpoB? OTBET BbIpa3uTe B
KWJIOMETpax.

9. (2 6anna) B xone pacmnana pagruoakKTUBHOTO U30TOIA €r0 Macca YMEHbIIACTCS

—mg-2"T
I10 3aKOHY m(t) = Mo 2 ’ TAE€ Mp— HadvaJlbHasA Macca H30TOIIa, t— BpCMs,

mpoleaniee OT Ha4aJbHOTO MOMEHTa, | — TEepHoJ Mojypacnana. B HavyaibHbBIN
MOMEHT BpeMeHM Mmacca u3otora 184 mr. Ilepuosa ero mojypacmnajia COCTaBiIseT 7
MuH. Haiinure, yepes CKOJIbKO MUHYT Macca u30Torna OyeT paBHa 23 MT.

10. (2 6anna) Hanigute 3HavyeHUue BoipaxkeHUs1 logg 108 + logg 2

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/IaHHS
OtBeTt b A A ) 121 2 21 |1 0,18 | 21 3
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nemenmot meopuu eepo;lmnocmeﬁ U Mamemamuyieckoil CmamucmuKku

Teopernueckue BONPOCHI:

1. [Iponomxure onpeaenenue: «CiayyaiiHoe coObiTHE — 3TO...». [IpuBenure
puMep.

2. [IpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [IpuBenute npuMep HEBO3ZMOKHOT'O COOBITHS.

4, [Iponomxure omnpenenenue: «BeposSTHOCTH ClaydyallHOrO COOBITHS —
3TO...».

5 CdopmynupyiiTe npaBUiIO HAXO0XKIECHUS CIIOKEHHUS BEPOSITHOCTEH.
6 CdopmynupyiiTe npaBUiI0 YMHOXKEHUSI BEPOSTHOCTEH.
7. Kak naiitu cpennee apupmeTnyeckoe YucaoBoro psjaa’?

8 Kak nalitu MmeauaHny 4ynucioBoro psijaa?

9. Kak Bbluncisiercsa pasmax 4MciIOBOro psjaa?

10. Iy yero Hy»HBI quarpaMmbl, Tpaduku? [lepeuucnure BUIbI TUarpaMmm.

11. IIpuBeauTe mpuMepsl NPOSBICHUS 3aKOHA OOJIBIITUX YKCEI B TIPUPOIHBIX
SABJICHUAX.

12.  IlpuBeaute npuMepsl NPOSBICHUS 3aKOHA OOJBIINX YHUCEI B
OOIIECTBEHHBIX SBJICHUSIX.

13. UYto u3ydaer craTucTuka?

14. TIpopomxute onpeaeneHue: «CoyeTaHue — 3To...».

15. TIpomomxkute onpenenenue: «Pazmerienue — 31o...».

16. IIpomomxute onpenenenue: «llepectaHOBKM — 3TO...».

KoHnTpoJabHas padora
IlepBasi yacTL

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHLIL OMEem U3 4Yemblpex
npeo10HCeHHbIX

1. (1 6amr) Kakux coObITHII HE OBIBACT B TECOPHH BEPOSTHOCTEMH ?

A) cnyuaiinble; b) Hecnyuaiinble; B) noctoBepHnblie; ') HEBO3MOKHBIE.

2. (1 6amm) CoObITHE, KOTOPOE MPHU BBHIOJTHEHUH OTPEICICHHON COBOKYITHOCTH
YCIIOBUIA, 00s13aTEIHHO MPOU30MIET - ATO:

A) cnyuaiinoe; b) necnyuaiinoe; B) nocroBepHoe; ') HEBO3MOKHOE.

3. (1 6amr) BeposiTHOCTH CITydallHOTO COOBITHSI €CTh HEOTPUIIATEILHOE YHCIIO,
3aKJIIOYEHHOE MEXK]1y YHCIIAMMU:

A)Oul; B)Ou100; B)-1u 1;T') -100 u 100.

4. (1 6amn) ['pynmupoBka — 310. ..

A) ynopsiloueHue eUHULl COBOKYIMHOCTH MO MPU3HAKY; b) pazOuenue enuHuIL
COBOKYITHOCTH Ha TPYNIbl MO Tpu3HaKy; B) o0oOmenue enuunyHbix (akxtos; I)
000011IeHIEe eTMHUYHBIX MPU3HAKOB.

BTopas yacthb
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IlIpu evinonnenuu 3aoanuii 5-10 3anuwiume xo00 pewieHus u NOAYYEHHbLI
omeem.

5. (2 6amna) B oduce nuzaliHepCKOro areHTCTBA HAXOJATCS 8 MOCETUTENEH
AKEHCKOT0 ToJla M 2 My»Kckoro. OmnpenenuTb BEPOSATHOCTh TOTO, YTO IMEPBBIM K
KOHCYJIbTAHTY OOpaTUTCSI MY>KUHMHA.

6. (2 6amma) Ha xondepenmnuio npuexain 2 ydeHbix u3 I'epmannn, 3 u3 Cepoun
u 7 u3 llBeinapun. Kaxxapiit u3 Hux nenaet Ha KoHGepeHnu oauH aokia. [lopsmaok
JOKJIAJI0B ompeaesieTcs: kepeObéBkoi. HaiiauTe BEpOSATHOCTH TOTO, YTO MSTHIM
OKa)keTcs 1oKJa] yueHoro u3 CepOuu.

7. (2 6amna) Mama, Tumyp, Jnana, Kocts u AHTOH Opocuin KpeOnuil — KOMY
JIOCTAHETCSl TTPOCKT MO oOpMIICHHIO CBajieOHOro 3aia. Haliqure BeposiTHOCTh TOTO,
YTO MPOEKT TOYHO HE OYJIET BHITTOIHATH AHTOH.

8. (2 6amna) B simuke Tpu KpacHBIX M TpU CUHUX (uiomacTepa. DiaomacTepsl
BBITACKMBAIOT MO OYepeIM B clydaiiHOM mopsjke. KakoBa BEpOsITHOCTh TOTO, UTO
NePBBIN pa3 CUHUM (IoMacTEP MOSIBUTCSI TPETHUM IO CUETY?

9. (2 6amma) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnute
MOy psiJia U cpesHee apudMeTHIecKoe psja.

10. (2 6anna) Ilpu ananu3e 1EHOBBIX MPEATIOYTEHUN KIMEHTOB TU3AMHEPCKOro
areHTCTBA TIOJYyYCHBl JaHHBIC, TMPEICTABICHHbIE B TaOJUIE: JOJSI KIUEHTOB,
npuoOpeTaImuX AU3aliHePCKUE YCIYTd OAWHAKOBOTO HA3HAYCHUS, HO Pa3IMYHOMN
ueHbl. Haiitu Moy ciydaiiHOM BEIMYUHBI. X — LIEHBI POJIABAEMBIX YCIYT.

Xi 3500 |4500 |5500 |6500 | 7500 |8500
Pi 1/20 [3/20 |3/20 |8/20 |4/20 |1/20

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a/IaHHS

OtBert b B A A 02 025 08 | 0,15 | 172; | 6500
172,75

@oH/1 OLIEHOYHBIX CPEACTB JIsl IPOMEKYTOUHOM aTTeCTAIMA
(3K3aMeH):
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