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1. [TacmopT KOMILIEKTA OLIEHOYHBIX CPECTB

IIpeamMeTOM OLIEHKH Ha 3K3aMEHE SIBJIAFOTCS CJIEYIOIUE PE3YIIbTAThI:

- cBOOOJHO OIEPUPOBATh NOHATHUAMU: PALUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoAnYecKas Ipo0b, IPOLEHTHI, HPPAMOHATIBHOE YHUCIO0, MHOXKECTBA PAIlMOHATBHBIX U
JEHUCTBUTENBHBIX YHCEI, MOIYJIb AEMCTBUTEIHLHOTO YUCIIA; IPUMEHSITH IPOOU U TMPOIICHTHI
JUISl PELICHUS NPUKIAAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIIed 3HAHWUW U PEAJbHOW KU3HU;
IPUMEHATh NPUOJIMKEHHBIC BBIYMCICHUS, NPABWIA OKPYIJIEHUs, NMPUKUIKY U OLEHKY
pe3ysbTarta BBIUMCICHMHM; CBOOOJHO ONEPUPOBATh IOHSATUEM: CTENEHb C LEIBIM
IIOKa3aTeJIeM, HUCIIOJIb30BATh MOAXOASIIYI0 (HOPMY 3alMCH IEHCTBUTENBHBIX YUCEN IS
pElIeHNs] TPaKTUYECKUX 3a4ady U NPEJCTaBICHHUS JAHHBIX; CBOOOJHO OIEPUPOBATH
HNOHSATHEM: apU(PMETHUYECKH KOpPEHb HATypallbHOM CTeNneHu; CBOOOJHO OINEpPUpPOBATH
MNOHSTHEM: CTENEHb C PAlMOHAIBHBIM MOKa3aTesieM; CBOOOJIHO ONEpPUpPOBaATh MOHATHIMHU:
jgorapudM dYHCIA, JCCATUYHBIC W HATypajbHBIC JIOTapu(MbBI; CBOOOTHO OIEPUPOBATH
NOHATHUSIMU: CHUHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC YHMCJIOBOTO apryMeHTa; OIEpUpOBATH
MNOHATUSIMU: APKCHUHYC, apKKOCHMHYC M apKTAaHTE€HC YHUCJIOBOrO aprymeHTa. CBOOOIHO
ONEPUPOBATh MOHATUSAMM: HATYpaJIbHOE M IEJO€ YHUCIO, MHOXECTBA HATYpaJbHBIX U
LEJIBIX YHMCEeJ, HUCIMOJIb30BaTh TMpu3HAKKW JenumocTtu uenbix uyucen, HOJ[ u HOK
HATYpaJIbHBIX YHMCEN IJIs pelleHMs 3a/ady, MPUMEHTh airoputM EBkianaa cBoOOAHO
ONIEPUPOBATh TMOHATHUEM OCTaTKa II0 MOAYJIIO, 3alUChIBaTh HATypajbHbIE YHCIA B
pa3IMYHBIX IMO3UIMOHHBIX CHCTEMax CUMCIEHHUS; CBOOOJHO ONEpUPOBATh MOHATHUSMU:
KOMIUIEKCHOE YHUCJIO U MHOKECTBO KOMILJIEKCHBIX YHUCEJl, NPEACTABIATH KOMIUICKCHBIC
yyucia B aareOpanvyeckoil U TPUrOHOMETpUUYECKOW (hopMe, BBIMOIHSITH apu(hMETUUECKHUE
OMepalny ¢ HUMU U U300pakaTh Ha KOOPJAMHATHOM MJIOCKOCTH;

- CBOOOJHO OIEpUpOBaTh MOHATUAMH: TOXKAECTBO, YpPAaBHEHHE, HEPaBEHCTBO,
PAaBHOCWIIBHBIE YPaBHEHUS U YPAaBHEHUs-CICICTBUSA, pPABHOCUIIBHBIE HEPAaBEHCTBA,
OPUMEHATh pa3jMyYHble METOJAbl PELIECHUS PalUOHAIBHBIX U APOOHO-pallMOHATBHBIX
YpaBHEHUN, NPUMEHATh METOJ HWHTEPBAJIOB I pPEIICHHUS HEpPaBeHCTB; CBOOOIHO
OIIEPUPOBATH MOHATUSAMM: MHOTOWIEH OT OJHOW IIEPEMEHHOM, MHOI'OYJIEH C LEJIbIMU
ko3 pureHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSTH JEJIE€HHEe MHOTOYJIEHA HA MHOTOUIEH C
ocTtaTkoM, Teopemy be3y u teopemy Buera ang pemenus 3agad; cBOOOJHO ONEPUPOBATH
MOHATHUSIMU: CUCTEMA JIMHEMHBIX YPABHEHUM, MAaTpULA, ONPEAEIUTENb MAaTPpULbl 2 X 2 U
€ro TeOMETPUYECKUN CMBICI, HCIIOIb30BaTh CBOWCTBA ONpEAeHHTENs 2 X 2 1
BBIYMCJICHUS €r0 3HAYECHUS, IPUMEHATHh ONPEACIUTENN Il PEIIECHNUS] CUCTEMBI JIMHEUHBIX
YPaBHEHUM, MOJEIHUPOBATH pPEAINbHbIC CUTYyallUHd C IIOMOLIBIO CHUCTEMBI JIMHEHHBIX
YPaBHEHUH, UCCIEA0BATh ITIOCTPOCHHBIE MOJEIU € MOMOILBI MATPULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATh TMOJIYYEHHBIM PE3yJbTaT; MCIOJb30BATh CBOWCTBA [JEHUCTBUH C
KOpHSIMHU 11 NpeoOpa3oBaHUsl BBIPAKEHUI; BBINOJIHATH NPeoOpa3oBaHUsS YHCIIOBBIX
BBIPDAKEHNW, COJEpKAIIUX CTENEHW C PAalMOHAIBHBIM IIOKA3aTENEM; HCIOJIb30BaTh

cBOMCTBa Jorapu(MoB Jisi MpeoOpa3zoBaHus JOrapupMUUYECKUX BBIPAKEHHI; CBOOOIHO
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ONEepUPOBaTh MOHATUSIMH: HPPALMUOHANBHBIE, TIOKa3aTeNbHbIE W JorapudMuyeckre
YpaBHEHHUS, HAXOAUTh MX PEIICHUS C TOMOUIbI0 PABHOCUJIBHBIX TIEPEXOJ0B WU
OCYIIECTBIISI MPOBEPKY KOPHEW; MPUMEHSATh OCHOBHbIE TPUTOHOMETpPUUECKHE (HOPMYIIbI
Ui TpeoOpa3oBaHMsl TPUTOHOMETPUYECKHX BBIPAKEHUH; CBOOOJHO OINEPUPOBATH
MOHSTUEM: TPUTOHOMETPUUYECKOE YypaBHEHUE, NMPUMEHATh HE0OXOoAUMBbIE (HOPMYJIIbI IJIs
pelIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN; MOAEIUPOBATH PEalIbHbIC
CUTYyallU Ha A3bIKE aireOpbl, COCTABISTH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA IO
YCIIOBUIO 3aJaud, HCCJENOBaTh IOCTPOCHHBIE MOJEIU C HCIOJb30BAaHUEM ammapara
anreOppl. CBOOOJHO ONEPUPOBATHh TOHSATUSMU: HPPALUOHAIBHBIC, MOKa3aTelIbHbIE U
Jorapu(pMUUecKre HEPaBEHCTBA, HAXOAWUTh HMX PELIECHUS C MOMOUIbI0 PaBHOCHIIBHBIX
NEPEXO0JI0B; OCYHIECTBISATH OTOOp KOpHEW TMpH pEHIeHHMH TPUTOHOMETPUUECKOTO
YpaBHEHHUS, CBOOOJHO OINEPUPOBATH TMOHITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMysdbl  JUIsl  pEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB, CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: CHCTEMA U
COBOKYITHOCTh YPaBHEHHI M HEPABEHCTB, PABHOCHIILHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS,
HaXOAWTh PEIIEHUS CUCTEMbl M COBOKYIHOCTEH palMOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTeIbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUN U HEPAaBEHCTB; pEIIaTh pallOHaJbHbIE,
UppalMoOHaJIbHbIe, IOKa3aTelibHble, JIOrapuMUYECKUe U  TPUTOHOMETPUUYECKUE
YpaBHEHUS W HEPABEHCTBA, COJIEPrKaIle MOTYJIN U MapaMeTphl; MPUMEHITh rpadudecKkre
METOJbI JJIsi PEIICHUS YpaBHEHHWH W HEpaBEHCTB, a TakXKe 3aJad C IapamMeTpamu;
MOJICTIMPOBATh peallbHbIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA M WX CHUCTEMBI TI0 YCIOBHIO 33/1a4H, UCCIEIOBATh MMOCTPOCHHBIE
MOJIEIM C UCHOJb30BAaHUEM ammnapara aireOpbl, HHTEPHOPETUPOBATH IOITYUYECHHBIN
pe3ynbTar;

- CBOOOJHO OMEpUPOBATH MOHATUAMH: (YHKIMS, CHOCOOBI 3aaHusi (PYHKIUH,
B3aMMHO OOpaTHble (PYHKUMU, KOMIO3ULMUA (yHKUMMA, Tpaduk (yHKIHUH, BBIIOJHATH
dJIEMEHTapHbIe TpeoOpazoBaHus TIpadukoB  (PyHKUMMA; CBOOOJHO  ONMEPUPOBATH
MOHSTUSAMH: O0JIACTh OMpECNICHUs U MHOKECTBO 3HAYCHMHA (PyHKIMU, HYIU (QYyHKIIUH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA CBOOOTHO ONIEPUPOBATH MOHATHSIMU: YETHBIC U HEUCTHBIE
GyHKIMH, Iepuondeckue GyHKIUHN, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI
Y MUHUMYMbI YHKIIMH, HauOoJIbIllee M HAUMEHbIIee 3HaueHne (YHKIUU Ha IPOMEKYTKE;
CBOOOJHO OINEPUPOBATh MOHATUSMU: CTEMEHHAas (PYHKUMS C HATypaJbHbIM U LEJIbIM
nokasarenemM, rpaduk CTENEeHHOM (QYHKIMM C HATypaJbHbIM M LEJNbIM IOKa3aTeleM,
rpauk KOpHS N-OM CTENeHW Kak (YHKIMM OOpAaTHOW CTENEHW C HaTypajbHbIM
noKa3aTesieM; ONepHpOBaTh MOHATUSAMU: JTUHEHHAs, KBagpaTudHas U APOOHO-TMHEHHas
(GYHKIIMM, BBITIONHATH DSJEMEHTApHOE WCCICNOBAaHHUE M TOCTPOCHHE UX TpaduKoB;
CBOOOZHO ONEpUPOBATh MOHITUAMM: TOKa3aTeiabHass U Jiorapupmuyeckas QyHKIUH, UX
CBOMCTBa M TpaduKu, UCMOJIB30BATh UX TpadUKHU IJIs1 PEUICHUS ypaBHEHUN; CBOOOIHO
ONEpUpPOBaTh  NOHATUSAMM:  TPUTOHOMETPHYECKAs  OKPY)KHOCTb,  ONPEEIICHUE
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TPUTOHOMETPUUECKUX (PYHKLIMN YUCIOBOTO apryMeHTa; UCIOIb30BaTh rpadpuku GyHKIUN
JUISL UCCJIETIOBAHMS MPOLIECCOB M 3aBUCUMOCTEH MPHU PEUICHUH 3a]a4 U3 JPYTUX Y4eOHbIX
IPEIMETOB U PEaIbHOM JKU3HH, BbIpaXkaTh (POPMYJIaMU 3aBUCHUMOCTH MEXAY BEJIMUNHAMU;
CTPOUTH TpaQUKU KOMIO3ULIUU (YHKIUN C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUSA U
CBOMCTB KOMMO3UIMH ABYX (DYHKIMH; CTPOUTH reoOMeTpudeckre oOpa3bl ypaBHEHUH U
HEPAaBEHCTB Ha KOOPAMHATHOW TJIOCKOCTH; CBOOOIHO ONEPUPOBATH MOHITHIMHU: TPpaPUKU
TPUTOHOMETPUUYECKUX  (DYHKUIWK; TNPUMEHATh (yHKIMKM IS  MOJCTHPOBAHUS U
UCCJIEIOBaHMSI peaIbHBIX MPOLIECCOB;

- CBOOOJHO OINEpUpOBaTh TMOHATUSAMU: apudmeTnyeckas U TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YObIBaroIlas TreoMeTpudeckass Mporpeccusi, JIUHEHHbI |
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, HMETh MPEACTABICHUE O
KOHCTAHTE; HCIIONB30BaTh MPOTPECCHM [IJISl PEIICHUS pPeaTbHBIX 3a7ad MPUKIATHOTO
XapakTepa; CBOOOIHO OMEPUPOBATh MOHATHUSIMU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/IaHuUs
MOCIIeI0BATEILHOCTEH, MOHOTOHHBIE M OTpaHWYCHHBIE MOCIEA0BATEIHLHOCTH, TTOHUMATh
OCHOBBI 3apOXJCHHUS MAaTeMaTHYeCKOTO aHallu3a KakKk aHanmu3a OECKOHEYHO MallbIX;
CBOOOZHO ONEpUPOBATh MOHITUSIMU: HENPEPHIBHBIE (DYHKIMU, TOYKU pa3pbiBa rpaduxa
byHKIMHA, aCUMOTOTHI Tpaduka GyHKIUK; CBOOOTHO OMEPUPOBAThH MOHSATHEM: (YHKIIUSA,
HENpephIBHASI Ha OTpPEe3Ke, MPUMEHITh CBOMCTBA HEMPEPHIBHBIX (DYHKUMN AJI pelieHus
3a/a4; CBOOOIHO OMNEPHpPOBATh MOHITHSAMH: TIEpBasi U BTOpas MPOU3BOAHBIC (PYHKIINH,
KacaTenbHass K rpaduKy (YHKIUHU; BBIYHCIATH MPOU3BOIHBIE CYMMBI, MPOW3BEICHUS,
YaCTHOTO W KOMITO3UITUHU ABYX (DYHKIIMH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIUH;
UCTIOJIb30BaTh TEOMETPUICCKHUN M (PU3MUECKHA CMBICI TTPOU3BOTHOM /ISl pEHICHUS 3a7ad.
UCIIOJIb30BaTh IPOU3BOJHYIO JUIsl HCCIEAOBaHHUA (PYHKIMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI; HaXOJUTh HAaWOOJbIIEe U HaUMEHbIICe 3HAUEHUS (PYHKIMHM HENpPEephIBHON
Ha OTpE3Ke; MCIOJb30BaTh MPOM3BOJHYIO JUIS HAXOXKICHUS HAWIy4dllero pelieHus B
NPUKJIATHBIX, B TOM YHCIIE COIMATbHO-DKOHOMHUYECKHX, 3aJadax, IS OmpeiesieHuUs
CKOPOCTH M YCKOpEHHus Ipoliecca, 3agaHHoro ¢opmyioil win rpadukoM; CBOOOIHO
OTIEpUPOBATh TMOHATHUSMHU: TEPBOOOpa3Has, OMPEIACICHHBI WHTETpall, HAaXOIUTh
nepBOOOpa3HbIe AIeMEHTapHbBIX (GYHKIMI U BBIYUCIATH UHTErpai o ¢popmyne HproToHa-
JleitOHMITA; HAXOMUTDH TUIOMIAAM TUIOCKUX (UTYp W OOBEMBI TEJ C MOMOIIBI0 MHTETpaa;
UMETh TPEJCTaBICHHE O MaTeMAaTUYECKOM MOJEIUPOBAHUM Ha MPUMEpPE COCTABIICHUS
nuddepeHIMaNbHBIX YpaBHEHU; peraTh NpUKIaIHble 3a/1a4, B TOM YUCIE COLMAIbHO-
HKOHOMHUYECKOTO U (PU3MUECKOr0 XapakTepa, CpeiCTBAMU MaTEMaTHUECKOIO aHAIIN3a;

- CBOOOJIHO OMEpPUPOBATH MOHATHUSMU: MHOXKECTBO, OMEpAIlMU HaJ MHOXECTBAMH,
UCIIONIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN armapar Jisi OMUCaHMs pealbHBIX MPOILIECCOB
U SIBIICHUH, TP PEUICHUH 3a]a4 U3 JPYTHX YYeOHBIX MPEAMETOB; CBOOOHO OTEPUPOBATH
HNOHSTUSMU: OIpe/ieJICHHE, TEOpEMa, YPaBHEHHUE - CIIEJICTBUE, CBOMCTBO MAaTEMaTHUYECKOTIO
00BEKTa, I0KA3aTEIbCTBO, PABHOCUIIbHBIEC YPABHEHUS U HEPABEHCTBA;



- CBOOOJHO OMEpPHUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUHU TMPHU PELICHUH
3aJa4 M TNPOBEACHUM MAaTEMaTHYECKHX  PACCYXACHUW; MPUMEHITh aKCHOMBI
CTEpEOMETPUU M CIEACTBUS M3 HUX I[P PEUICHUH TIE€OMETPUYECKHX 3aj]ady;
KJIACCU(PUIIMPOBATh B3aUMHOE DPACIIOIOXKEHHE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
IPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH
HNOHSTHUSMH, CBSI3aHHBIMU C YIJIAMU B IPOCTPAHCTBE: MEXAY HMPSIMBIMUA B IPOCTPAHCTBE,
MEXy NpPSAMON M IJIOCKOCTBIO; CBOOOJHO ONEPUPOBATh IMOHATHSMH, CBSI3aHHBIMHU C
MHOTOTpaHHUKaMH; CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3Ma,
nUpaMu/a, IPAMOYTOJIBHBIN Mapaenenumnes, Ky0); kiaccupuuupoBaTh MHOTOIPaHHUKH,
BbIOMpass OCHOBaHUS M1 KiIacCU(UKALMK; CBOOOJHO OMEPUPOBATh TMOHSATHUSMH,
CBSI3AHHBIMH C CEYEHHMEM MHOTOTPAaHHHKOB IIJIOCKOCTBIO; BBINOJHATH MapajuieibHOE,
IEHTPaJbHOE M OPTOTOHAIBHOE MPOCKTHPOBAaHUE (UTYyp Ha TMJIOCKOCTh, BBITIOIHATH
n300paxkeHusi GUTyp Ha TUIOCKOCTH; CTPOUTH CEUEHUS MHOTOTPAHHHKOB Pa3TUYHBIMHU
METOJIaMH, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; BBIUUCITH TIOMIAAN TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnHUpaMua), TEOMETPUUYECKUX TeJI ¢ MNpuUMEHEeHHeM QopMys;, CBOOOITHO
ONEpUPOBaTh TMOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE, ILEHTP, OCh M IIJIOCKOCTh
CUMMETpPUH, LEHTP, OCb M IUIOCKOCTb CHUMMETPUM (PUTypbl; CBOOOJHO OINEPUPOBATH
MOHSTUSMH, COOTBETCTBYIOIIIMMHU BEKTOPaM M KOOPJIHWHATAM B MPOCTPAHCTBE; BBHITIOIHATH
JNEHCTBUS HAJI BEKTOpaMM; peliaTh 3aJayd Ha J0Ka3aTeIbCTBO MaTEeMaTHYEeCKHX
OTHOIICHU! Y HAXO0XJICHUE TEOMETPUUECKUX BEJIMUMH, IPUMEHSS U3BECTHBIC METOIBI TIPH
pEIIeHN MAaTeMaTUYeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOTO YPOBHS CIOXKHOCTU;
OPUMEHATHh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBl IpPH PEUICHUH CTEPEOMETPHUYECKHX 3a/lad; HU3BJIEKaTh, MPeoOpa3oBbIBAThH U
UHTEPIPETUPOBaTh HMHPOPMAIMI0 O TMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax,
NPECTaBICHHYI0O Ha dYepTeXax M pPHUCYHKAaX; NPUMEHSATh IOJTy4YCHHbIE 3HAHWS Ha
NpaKTUKE: CPAaBHMBATh M aHAJIM3WPOBATH pEabHBbIC CUTYaIlMU, NMPUMEHITh H3YUYCHHBIC
MOHSTHS B MPOIIECCE TMOUCKA PEIICHUS] MaTeMaTHIeCKH C(HOPMYIHPOBAHHON MPOOIEMBI,
MOJICTIMPOBATh peajbHbIe CUTYallud Ha S3bIKE T€OMETPHUU, UCCIEIOBATh MOCTPOCHHBIC
MOJIEJI C KCIOJb30BAaHUEM T€OMETPUYECKUX IOHATHUI M TeopeM, ammapara ainreOpsl,
pelaTth MpakTUYECKUE 3aJauyM, CBSI3aHHBIE C HAXO0XKJIEHHEM TI'€OMETPUUYECKHUX BEIUYMH;
UMETh Mpe/ICTaBIeHUs] 00 OCHOBHBIX 3Talax Pa3BUTHUS F€OMETPUM KaK COCTAaBHOM 4acTu
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTHM. CBOOOIHO ONEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH C
UUIMHAPUYECKOM, KOHMYECKOW U CcPepryecKod MOBEPXHOCTSIMHU, OOBSICHATH CHOCOOBI
MOJTyY€HUsI; ONEPHPOBATh MOHATHIMH, CBS3aHHBIMU C TEJlaMU BPAIICHHS: UIHHIPOM,
KOHYCOM, cepoil u mapom; pacro3HaBaTh Tela BpamieHus (MUIMHAp, KOHYC, cdepa u
map) U OOBSCHATH CHOCOOBI TOJYYEHUs TEJ BPAICHUS; KIACCU(PHUIIMPOBATh B3aMMHOE
pacrnosokeHue cepbl U MIOCKOCTH; BbIUUCIATH BEJIMYMHBI 3IEMEHTOB MHOIOTPAHHUKOB
U TeJl BpallleHusl, 00bEeMbI U IJIOLIAJAN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHus,
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Tr€OMETPUUECKUX Tell C NpPUMEHEHUEM (POopMyJ; CBOOOIHO OMEPUPOBATH MOHITHUSIMH,
CBSA3aHHBIMU C KOMOWHAIIMSIMU TeNl BpPAIEHUS M MHOTOIPAaHHUKOB: MHOTOTPaHHUK,
BIIMCAaHHBIN B c(hepy U OMHCAHHBIN 0KOJI0 cepsl, cepa, BIMcaHHasi B MHOTOTPAHHUK WU
TEJNO BpAILIEHUs, BBIUUCIATH COOTHOIIECHUS MEXIYy IUIOMIAAsIMU IOBEPXHOCTEH U
ob0beMaMU TOJIOOHBIX TeN;, HM300pa)kaTb H3ydaeMble (PUTYPBI, BBIMOIHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYpP: BUII CBEPXY, COOKY, CHU3Y,
CTPOUTH CEYEHMS TeJ BpallEHUs; U3BJIEKaTh, MHTEPIPETHUPOBATH M MPeoOpPa30BbIBATH
UHPOPMAIIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, NpPEICTaBICHHYIO Ha
yeprexax M PHUCYHKAX; CBOOOJHO ONEPUPOBATh MOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH ONEPALMK HaJ BEKTOpaMH; 3a/1aBaTh IJIOCKOCTh YpaBHEHHUEM B JI€KapTOBOM
CHUCTEME KOOPAMHAT; pellaTb NeOMETPUUYECKHE 3aJaud Ha BBIYUCIICHHE YIJIOB MEXIY
NPSIMBIMHU U TUTOCKOCTSIMH, BBIYMCIICHHUE PACCTOSTHUI OT TOYKH JI0 TUIOCKOCTH, B 1IEJI0M, Ha
NPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO METO/AA MPHU PEIICHUH; CBOOOTHO OMEPUPOBATH
MOHSTUSMH, CBS3aHHBIMH C JBMDKEHHEM B TPOCTPAHCTBE, 3HATh CBOICTBA JBIKEHUM;
BBITIOJHATh HM300paKEHUST MHOTOTPAaHHHUKOM W TN BpalIeHHS TMpH MMapauieTbHOM
NEpPeHoce, IEHTPAIbHON CHMMETPUHU, 3€PKAIbHOM CHUMMETpPUHU, IpPHU TOBOPOTE BOKPYT
npsIMOM, MpeoOpa3oBaHus MO00US; CTPOUTh CEUEHUSI MHOTOIPAaHHUKOB U TeJl BPALECHUS:
CeUeHUA UWIMHApa (MapajyieIbHO M MEePHEeHAUKYJIIPHO OCH), CEYEHHs KOHyca
(mapanyenbHOE OCHOBAaHUIO UM TPOXOAsIIee dYepe3 BepIINHY), CEUeHHUs Imapa;
UCTIONIb30BaTh METOAbl TOCTPOCHHUS CEYCHUN: METOJl CJIEJJOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ[ TIepEeHOCa CEKYIIeH IJIOCKOCTH; JO0Ka3blBaTh T'€OMETPUUYECKUE
YTBEPXKACHUS, TPUMEHATh TeOMeTpHueckue (PaKThl ISl PEHICHHs] CTEPEOMETPHUUCCKHIX
3ajJ1a4, MPeANoIaralouuX HeCKOJIbKO I11aroB pelIeHHs, €CIH YCIOBHs IPUMEHEHUS 3aaHbl
B SIBHOM M HesBHOM (opme; pemate 3agaud Ha JI0Ka3aTeIbCTBO MaTEeMaTHUECKUX
OTHOIICHUH M HaXOXKJEHUE T'EOMETPUUECKUX BEJIUYHMH;, NPUMEHATHh [POTrpaMMHbIE
cpencTBa u AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI npu pelieHnn
CTEPEOMETPUYECKUX 3aJ1a4;, MPUMEHSITH MOJyYCHHbIC 3HAHWs Ha TMPAKTHKE: CPAaBHUBATH,
aHaAIIM3UpPOBaTh M OICHUBATh peajbHBIC CHUTYyallMd, MPUMEHSATh W3YyYCHHBIC IOHSTHS,
TEOpPEMBI, CBOMCTBA B MpOIIECCE MOWCKA PEUICHUS MaTeMaTH4ecKu CHOpMYITHMPOBAHHON
npo0JieMbl, MOJIEIMPOBATh peallbHblE CUTYallud Ha $3bIKE T€OMETPUH, HCCIIEI0BATh
IOCTPOEHHBIE MOJIETN C UCMOJIb30BAaHUEM F€OMETPUUECKUX MOHATUN U TEOpeM, anmnapara
anreOppl, peniaTb NPaKTUUECKHUE 3aJaud, CBA3aHHBIE C HAXOXKJIEHUEM TI€OMETPUUYECKHUX
BEJIMYMH; HUMETh MpPEACTaBIECHUS OO0 OCHOBHBIX JTallaXx pa3BUTHUA T€OMETPUM Kak
COCTaBHOM yacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOTHIA;

- cBOOOJIHO OINEpUPOBATh MOHATUAMHU: rpad, MIOCKUN rpad, CBA3HBINA Tpad, NyTh B
rpade, 1emb, UK, JIEPEBO, CTEMEHb BEPIIUHBI, JEPEBO CIYYAHHOTO JKCIEPUMEHTA;
CBOOOJTHO OIEPUPOBATH TMOHATUAMH: CIyHYalHBIA SKCIEPUMEHT (OMbIT), CIy4ailHOe
COOBITHE, DJIEMEHTAPHOE CIIyYaitHOE COOBITHE (PJIEMEHTAPHBIA UCXO0/T) CIyUYalHOTO OMBITA,
HaXOJUTh BEPOSITHOCTH COOBITUH B OIBITaAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
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COOBITUSIMH; HAaXOIUTh U (POPMYIHPOBATH COOBITHS: MEepeceueHrne, 00beIMHEHNE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIIOIOKHOE IaHHOMY, HCIOJIB30BaTh IuarpaMMmbl Oisepa,
KOODAMHATHYIO MpPSAMYIO JJIs pEIIeHUs 3a/Jad, IOJb30BaThCs (POPMYJION CIOKEHUS
BEPOATHOCTEH JIi BEPOSTHOCTEH JBYX M TpeX CIy4yailHbIX COOBITHIA; ONEpUpPOBATH
MOHSATUSIMU: YCJIOBHAsi BEPOSITHOCTh, YMHOXKEHHE BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYyYaWHOTO SKCHEPUMEHTa, HAXOJUTh BEPOSTHOCTH COOBITUA C MOMOIIBIO
npaBuia YMHOXEHHS, JE€peBa CIy4YalHOrO OINBITAa, HWCHOJIb30BaTh (OPMYJTy MOITHOU
BepoATHOCTH, ¢opmyny baileca mnpu pemieHuu 3agad, OINpenesTh HE3aBUCHUMOCTh
coObITHii 1O (opMyse M MO OpraHU3allMy CIIy4aHOTO SKCIEPUMEHTa; MNPUMEHSThH
U3y4YCHHbIE KOMOHMHATOpHbIE (OPMYJBl ISl TEPEYUCICHUS DJIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUN CIYyYalHOTO OIbITA, PEIICHUS 3a7ad MO TEOPUU BEPOSITHOCTEU
CBOOOJIHO OIEpPUPOBATh MOHATUSIMHU: OMHAPHBIN CIIy4YailHbId ONBIT (MCIIBITAHUE), YCIEX U
HEey/1a4ya, He3aBUCHUMBbIE UCTIBITAaHUS, CEPUSl UCTIBITAHUNA, HAXOJAUTh BEPOSITHOCTUA COOBITHIA:
B CEpUM HCHBITAHUW 10 IMEPBOIO yCIieXa, B CEpUM HCHbITaHUW bepHyum, B OmbITE,
CBS3aHHOM CO CIIy4aillHbIM BHIOOPOM M3 KOHEUHOM COBOKYITHOCTH; CBOOOHO ONEPUPOBATH
NOHATHUSMU:  CllydyalHas BEJIWYMHA, paCIpeleeHue BEPOATHOCTEM, AuarpaMmma
pacnpezeneHusi, OuHApHas CclydailHas BEJIMYMHA, T'€OMETPUUYECKOe, OMHOMHUAIbHOE
pacrpeneneHue. onepupoBaTh MOHATUAMU: COBMECTHOE PACIPEACIICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BATh TAOIUI[y COBMECTHOIO PacIpeieNieHUs IBYX CIyYalHbIX BEIMYUH
IUIS BBIICJIEHUS PACHPENCIICHUS] KAKIOM BEJIMYMHBI, OIPENECIEHUS HE3aBUCUMOCTU
CIIy4yallHBIX BEJIMYUH; CBOOOJIHO OINEpPUPOBATh MOHITHEM MaTEMaTHYECKOTO OKHUJAHUS
CIyyallHOM BeNWYMHBI (pacupenesieHusi), MPUMEHSATh CBOMCTBA MaTEMaTUYECKOIrO
OKUJaHUs MIPU PEIICHUH 3ajlay, BBIYUCIATh MaTeMaTHUECKOe OXkHJ1aHue OMHOMHAIIbHOTO
U TEOMETPUYECKOTO paclpe/iejeH; cBOOOJHO ONEepUpoBaTh MOHATUSMU: IUCHEPCHS,
CTaHJApPTHOE OTKIIOHEHUE CIIyYalhHOW BEJIMYMHBI, MPUMEHSITh CBOMCTBA JUCIIEPCUU
CIIyyallHOM BeNWYUHBI (pacnpeaeneHus) Mpu peluieHuu 3a7a4, BbIUUCIATh AUCIEPCUI0 U
CTaHAAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOr0 M OMHOMMAIBHOIO paclpeiesieHui;
BBIYMCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKM MO JIaHHOM BBIOOPDKE U  OLIEHUBATH
XapaKTEpUCTUKA  TE€HEPAIBHOU COBOKYITHOCTH  JAaHHBIX MO BBIOOPOYHBIM
XapaKTepUCTHKaM; OLEHUBAaTh BEPOSITHOCTU COOBITUM W MPOBEPATH NpOCTeHiine
CTaTUCTUYECKUE TUITOTE3BL, ITOJIb3YACh U3YYEHHBIMU PACIIPEACICHUAMM.

KoHTponp M oOLEHKa Ha DJK3aMEHE OCYLIECTBISAIOTCA C  MCIOJIb30BAHUEM
CTaHJAPTU3UPOBAHHBIX KOHTPOJIbHO-U3MEPUTEIIBHBIX MaTepUaIoB (KUM),
MPEJCTAaBICHHBIX B (OpME TECTOBBIX 3aJaHUM, COOTBETCTBYHOIIMX Marepuaiam EI'D
TEKYILIEro yueOHOro roja.

[Io uToram TeCTUPOBaHUS BBICTABISAETCA OLEHKA MO ILIKAJIE: «OTIUYHO», «XOPOIIO»,
«YIIOBJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIILHO» B COOTBETCTBUU CO IIKAJION NIEPEBOAA:



[IpoueHT KonundecTBo nmpaBuibHBIX OreHka ypoBHS OJTOTOBKH
PE3yJIbTaTUBHOCTH OTBETOB Ha BOIIPOCHI =
(IPARMILHEX OTBETOR) TecTa Oayut (0OTMETKA) BepOABHBIA aHAJIOT
76 - 100 76 - 100 5 OTJIMYHO
66 - 75 66 - 75 4 XOpOIIO
50 - 65 50 - 65 3 YIOBJIETBOPUTEIHHO
Memnee 50 Menee 50 2 HEYJOBJIETBOPUTEIIHHO

OueHouYHbIE CPENICTBA MpEeAHA3HAYEHBI JUIsl KOHTPOJISI U OLIEHKHU PE3yJIbTaTOB O0y4YeHUs

CTYJEHTOB, OCBOMBIIMX MPOrpaMMy y4eOHOro nmpeamera «MaremaTuka» u pazpaOoTaHbI

Ha OCHOBaHHUM paboyeil mporpamMmbl IpeaMeTa.
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Enunelii rocynapersennslii 3x3amed no MATEMATHUKE
Bba3oBblii ypoBeHb
HWHcTpyKnus no BHINOJHEHHIO padoThI

DK3aMeHalMOHHAas paboTa BKIIto4yaeT B ceOs1 21 3amanue.

Ha Beimonuenue paboter orBoautes 3 waca (180 MunyT).

OTBeThl K 3a/laHMSM 3alUCHIBAIOTCS MO TMPHUBEACHHBIM HIKE 00pasiam
B BHJE 4YHCIa WIK TOclIenoBarelbHOCTH Idp. CHavana 3alMIIATe OTBETHI
K 3aJaHusIM B TI0JIC OTBETAa B TEKCTE pabOThI, a 3aTeM IEPCHECHTE MX B OJIAHK
otBeToB Ne | crpaBa OT HOMepa COOTBETCTBYOIIETO 3a/1aHHS.

‘036

Ecnu OoTBETOM SIBNISCTCS TOCIEAOBATENBLHOCTh M, KaK B MPUBEAEHHOM
HWXKE MPUMEpe, TO 3alUIINTE 3Ty IOCIEeI0BaTeIbHOCTh B ONaHK OTBETOB Ne |
0e3 mpo0esoB, 3amAThIX U JPYTHX JTOMOJHUTEIBHBIX CHMBOJIOB.

Ortser: _-0,6

A|B|B|T
OTBeT:43 2 |-|3|2

—~

Bce Omankm EI'D 3amomHSIOTCS  SIpKUMH  9E€PHBIME
JlomyckaeTcs HCTIOJIb30BaHUE T€I€BON MM KATMIUIAPHOH PyUKH.

Ilpy BBINONHEHWM 3aJaHUM MOXKHO IIOJIB30BATHCSI YCPHOBUKOM. 3ammcu
B YePHOBHKE, a TAK:Ke B TeKCTe KOHTPOJbHBIX H3MEepPUTeJIbHbIX MATEePHAJIOB
He YYUTBIBAIOTCH NMPH OLEHNBAHUHU PadOThI.

Bannel, nmomyuenHele Bamu 3a BBINOJNHEHHBIE 33aJaHUS, CYMMHPYIOTCSA.
[MocrapaiiTech BBINOJHUTH KaK MOXHO OOJIbIlle 33laHUK W HaOpaTh Hauboiblee
KOJIM4ECTBO 0auIoB.

ITocne 3aBepuieHus paboOTHl MPOBEpPHTE, YTOOBI OTBET HA KaXK10€ 3a/aHue
B O6naHke oTBeToB No 1 ObLI 3amMcaH 1Mo NpaBUIbHEIM HOMEPOM.

YCpHUIIAMU.

Kenaem ycnexa!

BnaHk

Bnank

OTKpbITbIN BapuaHT

CrnpaBo4HbIe MaTepHAJIbI

Auredpa
Ta6nuia kBagparoB nensix uncen ot 0 1o 99
Equauist
leesmant 6T T2 [ 3 [ 4] 5 6] 75809
0 0 1 4 9 16 25 36 49 64 81
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
3 900 | 961 | 1024|1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
9 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

CBoticTBa apu(pMETHUECKOr0 KBAAPATHOTO KOPHS

Jab=a b upn a=0,b5>0 %:% npu a>0, b>0

KopHu kBagpaTHOro ypaBHEeHUs ax’+bx+c=0, a#0

—b—b*—4ac b+ b —4ac mon b —4ac>0

x == x =
! 2a > 2 2a

)c=—i npu b* —4ac=0
2a

DOpPMYJIBI COKPALIEHHOTO YMHOXKEHHS
(a+b)’=a’+2ab+b
(a—b)’=a’~2ab+b’
a’—b’=(a+b)(a—-b)
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Cmenens u nozapugm

CBoJiCTBa CTEHEHH CaoiicTBa iorapugma
mpu a>0, b>0 opu a>0, a#1,b>0, x>0, y>0
afn :Ln alogab:b
a . log,a=1
a -a =a log,1=0
a—:;=an_m log,, (xy)=log, x+log, y
a

log, (£J=loga x—log,y
y

k

log,b" =klog b

I'eomeTpus

CpeuHs{s{ JIMHUSA TPEYTOJIbHUKaA U Tpareuunu
B

BC||AD
MN — cp. 1uH. I
MN || AC MN — cp. nuH.
M, N Py N MN| 4D
MN == MN_BC+AD
A C

Teopema [Mudaropa Jnnna okpyxsHoctn  C = 2nr
IInomane xpyra S=m’

a +b'=c

[TpaBuiIbHBIM TPEYTOJILHUK

}3:‘“3/E
S:”zf a\/—

Ilnowaou guzyp

ITapannenorpamm
b/ \n, S=ah,
Y S =absiny
a
Tpaneuust
b
i _a+ b
N 3 h

OTKpbITbIN BapuaHT

Ilnowaou nogepxnocmeii u 06vémul men

[IpssMOyTronBHBIN Mapaienenunen

|
i
c| ! V =abc
po___L
/b
a
IIupamuga
_1
‘ o
Hununap
V=mrh
Soox =21rh

TpeyronpHuK
b S = %aha
AY b S=Labsiny
a 2
Pom6
A‘ d,, d, — nuaroHanm
1
‘V §= Ed 145
[Ipsimas mpuzma
V=_8,.h
Komnyc
V= %nrzh
Sooc =Tl
[ap
V= %nr 3
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Tpuronomerpuyeckue pyHKIUH

TpI/IFOHOMeTpI/I'-ICCKaﬂ OKPYXXHOCTb
A

[IpstMOyTONIBHBIN TPEYTOIBHUK

1

sino = .
- —{sina

v

X NG
cosa 1
tga=2
b £4=5

.2 2
OcHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO: sin o+ COS O = 1

cosa =

-

o
)
Q\@“‘Q

HexoTtopsle 3Ha4eHNsT TPUTOHOMETPUISCKUX (YHKIIMH

anuaHel | 0 ul z z z T 3 2n
o | PR 6 4 3 2 2
rpaxycel | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina o | L | M2 | 3 0 | -1 | o
2 2 2
cosa 1 ﬁ Q L 0 -1 0 1
2 2 2
tga 0 g 1 J3 — 0 — 0
DyHKIUH

Jluneiinas QyHKuus I'eomeTpuueckuii cMbICT IPOU3BOJHOM

7 Lo ) |
L] o /’\La
y=kx+b T TN

e NG
~ < [y=rc |

g"/‘u _ o /l . -

1 0 X b 0 // X g
/'

k=tgo S(xy)=tga

OTKpbITbIN BapuaHT

Omeemom K Kaxcoomy 3a0aHUI0 A61Aemca KOHEeUHAaAn 0ecaAmuynas opoos, unu
yenoe uucno, unu nocredosamenviocms yugp. Omeem chauana 3anuumiume
6 nojie omeema 6 meKkcme padomowl, a 3amem nepenecume ¢ bIIAHK
OTBETOB M 1 cnpasa om nomepa coomeemcmeyiouiezo 3aoanus. Kascoyro
uudpy, 3HAK «MUHYCH U 3QHAMYI0 RUWIUME 6 OMOENbHOU KlemouKe
6 coomeemcmeuu ¢ npueedéHHLIMU 6 O1anKe oopasyamu. Eounuyol usmepenui
nucamy He HYIHCHO.

Jlerom kunorpamMm kiayOHuku crour 180 pyOmeit. Mama kymuma 2xr 500r
ki1yOHMKH. CKOJIBKO pyOueii ciaun oHa JoipkHa noiyduts ¢ 1000 py6neii?

OrTBeT:

YcTaHOBUTE COOTBETCTBUE MEXAY BECIMYMHAMH U UX BO3MOXXHBIMU 3HAYCHHUAMU:
K KaXXIOMY BJIEMCHTY HEPBOIO CTOJ'I6IIa HO,H6epI/ITe COOTBeTCTByIOHII/Iﬁ OJIEMCHT
H3 BTOPOIo CTOJ'I6LIa.

BEJIMUMHBI 3HAUEHNA
A) UIMTENBHOCTD ITOJHOMETPAKHOTO 1) 0,1 cexynmpt
XyJ0KECTBEHHOTO (I)HHLMa 2) 14 MUHYT 10 CEKyH]I
B) NIpOAOIKMTEIBHOCTD BCIIBIILIKI 3) 132 MuHYTEHI
(oroannapara 4) 10759 cytok
B) Bpems oxHOro o6opota CaTypHa BOKpYT
ConHua

I') cepebpsnsiit Hopmatns I'TO mo Gery
Ha 3 kM g roHomrel 16—17 et

B tabuuiie mox kaxoi OyKBOH, COOTBETCTBYIOIICH BEJIMYMHE, YKAKUTE HOMED &
BO3MO)KHOT'O 3HAYEHUSI.

A|B|B|T

OrTBeT:
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Ha rpaduke wn300pakeHa 3aBUCHMOCTH aTMOC(EPHOTO aBJCHHUS OT BBICOTHI
HaJ ypoBHeM Mops. Ha ropu3oHTaJbHONH OCH OTMEuYeHa BBICOTA HAJ| YPOBHEM
MOpSI B KHJIOMETpaX, Ha BEPTUKAIbHONW — JaBJICHHE B MHJUIMMETPaX PTYTHOIO
crojba.

e e e e o e e e e B
700 +3
600
500
400
300
200
100

0

01 2 3 4 5 6 7 8 9 10 11 12
Onpenenute 1o rpadguky, 4eMy paBHO aTMOC()EpHOE NaBJICHHE HAa BHICOTE 7 KM
HaJ ypoBHeM Mopsi. OTBeT faiiTe B MIJUIMMETPax PTyTHOIO CTOJI0A.

OTBeT:

_ b
sina  sinp’

TeopeMy CHHYCOB MOKHO 3alicatb B BHJIC rone a u b— JABE

CTOPOHBI TPEYTrOJbHUKA, 0. M [ — YIJbl TPEYroJlbHUKA, JIEKALIUE MPOTUB HHUX
COOTBETCTBEHHO. Ilonb3ysick 3ToH (opMynol, HalauTe BEIUUYMHY Sino, €ciId

a=27, b=20, sinBz%.

OTBeT:

OTKpbITbIN BapuaHT

B smmke Haxopnsrcs uépHble U Oernble mIapsl, Npu4YéM 4EPHBIX B 3 pasa Ooiblie,

geM Oenpix. U3 simuka ciydailHeIM 00pa3oM pocrtanu omuH 1map. Haiinure
BEPOSITHOCTH TOTO, YTO OH OyzeT OelbIM.

OTBeT:

HeszaBucumass oskcrepTHas JabopaTopusi OIpeAenseT pedTuHr MscopyOok
Ha OCHOBe cpemHed meHsl P (B pyOmsax 3a ImTyKy), TOKa3aTenei
¢dynkmonansHOCTH F, KadectBa (Q W am3aitHa D. PedtuHr R BeIYUCIAETCS
o opmyne

R=4(2F +20+D)-0,01P.
B Tabunuiie gaHbl eHBI ¥ IOKA3aTeH YETHIPEX MOeIelH MICOPYyOOK.

M 0
OneIE Hena mscopyoia OynkunoHanbHOCTh | KauectBo | [uzaiin
MSICOpYOKHU (py0. 3a 1mT.)

A 4700 2 4 0
b 2300 1 2 0
B 5400 2 4 2
r 3700 3 1 2

HalinuTe HauWBBICIINH PEHTHHT MSCOPYOKM M3 MPEICTaBICHHBIX B TaOiuIe
MOJIEIIEHN.

OTBeT:
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Ha pucynke nzo6pakén rpadpux Gpyukimu y = f(x) u ormeuensl Touku 4, B, C B xunpIx 1omax, B KOTOpBIX Ooibine 12 3Takel, yCTaHOBJIEHBI 3JIEKTPUYECKUE
IUINTHI, Ta30BbIC IUIUTHI HE YCTAHABIMBAIOTCS. BpiOepuTe yTBEpKAE€HHS, KOTOPbIE
BEPHBI IPH PUBEIEHHOM YCIIOBHH.

u D Ha ocu Ox. [Tone3ysick rpagikoM, MOCTaBbTE B COOTBETCTBHE KAXIOW TOUKE
XapaKTepPUCTUKH (HYHKIUH U €€ IPOU3BOIHOI.

\y ‘ L 1) Eciu B moMe ycTaHOBIIEHEI Fa30BEIE TUTHTEL, TO B 3TOM JIOME MeHbIIE 13 aTaeH.
\ y=1() /™ 2) Ecim B nome Gombmie 12 sTaxed, To B HEM YCTaHOBIEHBI JNIEKTPUYECKHE
‘ ‘ / i UTATBL
I . o
B C / 1 3) Ecnm B mome ycTaHOBIGHBI Ta30BbIE IUIUTHI, TO B HEM Oombire 12 sTaxeil.
| . .
~N T o = 4) Ecmu B mome 15 3Taeii, To B HEM yCTaHOBJICHBI F'A30BbIC IUINTHI.
04N, || D X
) g B orere 3anummTe HOMepa BHIOPAHHBIX yTBEpXkAeHHH Oe3 mpoOenoB, 3amsThiX
U JIpyTUX JOTOJHUTEIBHBIX CHMBOJIOB.
TOYKHU XAPAKTEPUCTUKU Otsert:

A 1) 3HaueHMe (QyYHKIME B TOYKE IIOJIOXKHTENBHO,
B a 3HaYeHHEe NPOM3BOIHON (HYHKIUH B TOUKE paBHO 0
3HAUCHHUE  MPOU3BOJIHON HKIIMK B TOYKE
¢ 2) P A (byHku E IInan MecTHOCTH pa3OMT Ha KieTkH. Kaxnas
D MOJIOXKUTENIbHO, a 3HayeHue (QyHKUMM B TOUKE .
KieTka obOo3HadaeT kBazpaTr | M X 1 m. Haiigure ™~
OTPHULIATEIEHO

IUIOIIA/Ib  YYacTKa, H300paXKEHHOIO Ha IUIaHE.
OTBeT f1aiiTe B KBaJpaTHBIX METPax.

3) 3HayeHHe (YHKIMH B TOYKE OTPUIATENBHO,
a 3HauCHHUE NPOU3BOIHOM (HYHKIUH B TOUKE paBHO 0

/
4) 3HaueHWe NPOM3BOAHOH  (yHKIMH B  TOYKe d
OTPULIATENBHO, a 3HAaueHWEe (QYHKUMH B TOYKE
pasuo 0
OrtBer:
B rtabmmme Ui KaXIOM  TOYKM  yKAXHTE HOMEP COOTBETCTBYIONICH
XapaKTEePUCTHKH.
A|B|C|D IoxapHyto necTHully IJMHOM 13 M HpUCTaBMIIM K CTEHE
Orser: noma. HukHuii KOHEI JECTHHUIBI OTCTOMT OT CTEHBI Ha 5 M.
Ha xakoll BbICOTE HaXOOWTCS BEPXHUM KOHEL| JIECTHHUIIbI?
OTBerT faifte B MeTpax.
13 ™
7™
L—>
S5Mm

OTBeT:
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B cocyne, umeromem ¢opmy KOHyca, ypOBEHb JKHUIKOCTH o

1 .
JOCTUTAET 3 BBICOTBL. OOBEM >KHIKOCTH paBeH 20 MIL

CKOJIbKO MWIIMIIMTPOB JKHUIKOCTH HY)XHO JOJIHUTH, YTOOBI
HAIIOJIHUTB COCYJI 10BEpXy?

OrtBerT:

Ha oxpyxHOCTH TIO pa3HBIE CTOpPOHBI OT muamerpa AB D
orMmeuenbl Touku D u C. UsBectHo, uro Z£DBA=49°

Hatigure yron DCB. OtBeT naiite B rpamycax. A B
OtBer: . C

JBa pebOpa NpsIMOYTONBFHOrO Mapajuieienuena pasHel 4 u 3,
a 00béMm mapamrenenunena paser 180. Haiinure mromans
MOBEPXHOCTH ATOTO MapajuieeHIe ia.

Y= ==}

OrtBer:

9,5+8,9

HaiinuTe 3HaueHne BoIpaskeHUs 23
b

OTBeT:

IMoctynuBmmii B mpoAaxy B ceHTA0pe MoOunbHbIH Tenedon cromn 2400 pyoieit.
B oxTs6pe on cran crouts 1320 py6neii. Ha ckonbko MpoIeHTOB CHU3MIIACH [IeHa

MOOHIIBHOTO TeniepoHa B Iepro]| ¢ CEHTSIOPs 110 OKTIOpb?

OT1BeT:

OTKpbITbIN BapuaHT

log7(116)

HaiinuTe 3HaueHne BhIpakeHUST ——————.
2log, 11

OTBeT:

. -11_ 1
Haiinure xopeHb ypaBHEHHS 37 =2

5"

OrtBeT:

KaxxmoMy u3 4YeThIpEX HEPaBEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET OJHO

U3 pelIieHHH B TpPaBOM  CTONOIE. YCTaHOBHUTE COOTBETCTBHE MEXKIY
HEPaBEHCTBAMH M UX PEIICHHUIMH.
HEPABEHCTBA PEIIEHUA
A) (x=3)(x-6)<0 1) 3<x<6
2 2) 3<x<6 umm x>6

b) ﬂ>0 3) x<3wmwm x>6

x=3 4) x<3wmm3<x<6
B) ad :2 >0

N (x-3)*(x-6)<0

BoumumTte B npuBen€HHYIO B OTBeTe Taluumy IOA KaxkIod OykBOit
COOTBETCTBYIOIIUI PEIICHHIO HOMED.

A|B|B|T

OrtBer:




OTKpbITbI BapuaHT MATEMATWKA. ba3oBblii ypoBeHb 717

Haiimure nsrtu3HayHoe uucio, KpaTHoe 15, mpousBeneHue mudp KoTOporo
paBHo 60. B oTBeTe 3anummTe Kakoe-HUOYAb OJJHO TAKOE YHUCIIO.

OtBeT:

Iers 1 BaHs BBIMONHAIOT OMMHAKOBBIH TecT. [leTs oTBevaer 3a yac Ha 20 BOMPOCOB
Tecta, a Bans — Ha 21. OHM OJIHOBPEMEHHO Ha4ald OTBEYaTh Ha BOIPOCHI TECTA,
u Tletst 3aKOHYIII CBOM TecT noke Banu Ha 5 MuHyT. CKOJIBKO BOIIPOCOB COACPKUT
TecT?

OrtBerT:

Ha neHTe mo pasHble CTOPOHBI OT €€ CepeluHBl OTMEYEHBI ABE TOHKHE
NOIEpPEYHBIE IOJOCKU: CHUHAA M KpacHas. Ecnu paspesaTb JEHTy HO KpacHOH
II0JIOCKE, TO OJIHA YacTh OyZAeT Ha 5 cM JuinHHee Apyroi. Eciu paspesaTs neHTy mo
CHHEH IoJOocKe, TO OJHAa 4YacTh OyneT Ha 15 cM nmuuHee apyroi. Haiimure
paccrosiHue (B CAaHTUMETPax) MeXIy KpacHOH M CHHEH MOJIOCKaMHU.

OTBeT:

He 3ab6yobme nepenecmu e6ce omeemwvt 6 0Oaank omeemog Ne 1
6 COOmeemcmeunu ¢ UHCMPYKYUeil O 6bINOJIHEHUI0 PAhOmbL.
IIposepvme, umoovl Kax3cowvlii omeem 0bl1 3aNUCAH 6 CHIPOKE C HOMEPOM

coomeemcmeyrouiezo 3a0anus.

OTKpbITbIN BapuaHT
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