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I ITacnopT (pOHI0B OLIEHOYHBIX CPEACTB

1. ObsacTe NpMeHeHUs

®onj oueHouHbIX cpeacTs (POC) npeaHasHayeH Ui IPOBEPKU PE3yIbTaTOB OCBOCHUS
JTVCIUTUIMHBL MaTeMaTHKa, BXOJIIEH B COCTaB IPOTPAMMBI TIOJATOTOBKH CIIEIIHAINCTOB
cpenHero 3BeHa mno cneuuansHocTd 40.02.04 IOpucnpynenuus (ykpynHEHHas Trpymnna
cnenuanbHocteir 40.00.00 FOpucnpynenuusi). O0beM uYacoB Ha ayAUTOPHYIO HArpys3Ky IO
nucHuIInHe 232.

2. O0beKTbI OLIECHNBAHUS — Pe3YJbTATHI 0CBOCHM S JUCHMILIIMHbI

@®OC 1no3BOJISET OLIEHUTH CIEAYIOIINE PE3yJIbTaThl OCBOCHHUS AUCITUTIIUHBIL:

OcBoenue comep)kaHusi yaeOHOUM JUCIUIUTUHBI 00ECTIeUNBACT TOCTHIKCHUE CTYJICHTAaMHU
CJICAYIOUINX Pe3yJIbTaTOB:

JHUYHOCTHBIX:

B pesynbrare u3yueHMs MaTeMaTUKM Ha YPOBHE CpeAHero oOmero oOpa3oBaHUS Y
obyyaromierocs OyayT chOpMHUPOBAHBI CICAYIOMINE TUIYHOCTHBIE PE3yJIbTATHI:

1) rpa’k1aHCKOTO BOCITUTAHUS:

cOPMHUPOBAHHOCTh ~ TPAXKIAHCKOW TMO3WIMK  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCUIHCKOro OOIIECTBa, MPEJICTaBIEHHE O MaTEMAaTHYECKMX OCHOBaX
(YHKIIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBICHHH, MPOIEAYyp Tpa)kIaHCKOTO o0OIecTa
(BBIOOpBI, ONMPOCHI U JPYroe), yMEHHE B3aUMOJIEWCTBOBATH C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMSIMHU ¥ Ha3HAYCHUEM;

2) [aTpPUOTHYECKOIO BOCHIMTAHU: CHOPMHPOBAHHOCTH POCCHUMCKON  IpakIaHCKOU
WJICHTUYHOCTH, YBRXCHHUS K MPOLUIOMY U HACTOSIIEMY POCCHICKONH MaTeMaTHKH, IIEHHOCTHOE
OTHOIICHHE K JOCTI)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTHUECKOM LIKOJIBI,
UCTIOJIb30BaHUE ATHX JIOCTIKCHUN B IPYTHX HAyKaX, TEXHOJOTHAX, c(hepax SKOHOMHUKH;

3) 1yXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSI:

OCO3HAHME JYXOBHBIX IIECHHOCTEH POCCUHCKOTO HAapoaa, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOI'O IOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHXKEHUN
HayKd ¥ JIeSITeIBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYHBOTO
Oyny1uero;

4) 5CTETUYECKOT0 BOCTIUTAHMUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYas I3CTETUKY MAaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEHICHUH, PacCyKIACHUH, BOCIPUUMYUBOCTH K MaTEMATHYECKHM AacCIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) pU3HYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMATHUECKHUE 3HAHUSI B MHTEpecax 37J0POBOTO U
Oe3omacHOro o0pas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryisipHas (pu3ndeckas akTHBHOCTb),
(u3nIecKoe COBEPIUICHCTBOBAHNE TIPH 3aHITUSAX CIIOPTHBHO-03/I0POBUTEIBHON JESITEIbHOCTHIO;

6) TPYAOBOTO BOCTIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHWE IICHHOCTU TPYIOJIOOMS, WHTEPEC K PasIUYHBIM chepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymed mpodeccu H Peain30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HH, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAaKTHUYECKUX 3a7]a4 MaTeMaTHUECKON HaMpaBIeHHOCTH;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYpbl, [OHHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAaHUE
I00ambHOrO  XapakTepa  AKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHU I PEIICHHs 3a/1a4 B OOJIACTH OKPYIKAroIIeH Cpelbl, TUIAHUPOBAHHE
MOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

8) IEHHOCTH HAYYHOTO TTO3HAHUS:



c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKh U OOIIECTBEHHOW TMPAKTUKH, IIOHMMAaHHE MaTEMaTUYeCKOW HAyKH Kak cdepsl
YeJIOBEUECKOU JIEATENIbHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUIsl Pa3BUTHS LIUBUIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYypOl KaK CPEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYLIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U
B TpyIIIIE.

MeTanpeaMeTHbIX:

B pesynprate OCBOEHUS MpOrpaMMmbl 1O MaTE€MaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOywaromierocss OyayT cGOPMUPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTEePU3YIOIMIMECS  OBJIAICHUEM  YHHBEPCAIBHBIMUA  TO3HABATEIbHBIMU  JEHCTBUSMH,
YHUBEPCAIbHBIMM KOMMYHHKAaTUBHBIMU JEHCTBUSAMH W YHUBEPCAIbHBIMH PETYJISTUBHBIMU
JIEeUCTBUSIMHA

ITo3HaBaTe/IbHbIE YHUBEpPCcAIbHbIE YUeOHbIE TelicTBUS

ba3zoevie nocuueckue oeiicmeus:

BBISBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKH MAaTeMaTHYeCKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TOHATHAMH, (HOPMYJIHUPOBATH OMNPENCTCHUS TOHATHMA,
YCTaHABIMBATh CYIIECTBEHHBI NpHU3HAK KIAacCU(UKALMK, OCHOBaHUA s 0000meHus u
CpaBHEHHS, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITUPOBAaTH U TNPEeOOpPa3OBLIBATh CYXKACHHUS: YTBEPAUTEIbHBIE H
OTpHUIIATENIbHBIE, €IMHUYHBIEC, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISBJISITH MaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOpeuus B (hakTax,
JAHHBIX, HAOMIONCHHWSIX W  YTBEPXKACHUSAX, TMpemiaraTb KPUTEPUU JJIS  BBISIBICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JiefaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WU WHIYKTHUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUCHHUI TI0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KAa3aTEIbCTBA MATEMATHUCCKUX YTBEPKACHUHN (IIPSMBIE U OT
NPOTUBHOTO), BBICTpAUBAaTh AapPryMEHTAIMIO, NPUBOAUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMPATHh HaNOO0JIeE MOIXOIANIUN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3zoevie uccneooeamenvckue oelicmeust:

UCIIOJTb30BaTh BOMPOCHI KaK HCCIICOBATEILCKANA WHCTPYMEHT IMO3HaHUsS, (hOPMYJIHPOBATH
BOMPOCH], (UKCHUPYIOIIHE MPOTUBOpeUne, MpobiaeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIMIO0, MHEHHUE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHMPOBAHHBIA  SKCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCA, BBISBICHUIO
3aBUCUMOCTEH MEXITy 00beKTaMH, IBJICHUSMH, ITPOIIECCAMM;

CaMOCTOSITEIIEHO (hOpMYJTHPOBATh OOOOMICHWSI M BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHOTO
HAOIIO/ICHUS, UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHN;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAaKKE BBIABUTATh MPEANOJIONKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayuei:

BBISBJIATH JCUIUTH HH()OPMAIMH, JaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BOIPOC M JUIS
pelIeHus 3a/1a4u;

BEIOMpaTh MHPOPMAIMIO U3  HCTOYHUKOB  PAJNIMYHBIX  THIOB, aHAIM3HPOBATH,
CHUCTEMAaTH3UpPOBATh W HMHTEPIPETUPOBATh HMHQPOPMAIMIO Pa3JIMYHBIX BHIOB MU  (hopm
MPE/ICTABJICHHUS;

CTPYKTYypUPOBaTh WH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax, WIIIOCTPUPOBATD
rpaduvecKu;

OLICHMBATh  HAJAE&KHOCTH HMHPOPMAIMM IO  CaMOCTOSTENbHO  CPOPMYITUPOBAHHBIM
KpUTEpUsIM, CHOPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.
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KoMMyHuKATHBHBIE YHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

BOCIIPHHUMATh W (HOPMYyITUpPOBATh CYXICHUS B COOTBETCTBHHM C YCJIOBHSIMH W UEISMHA
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCHBMEHHBIX
TEKCTaX, JaBaTh TNOSCHEHHWS IO XOAy pEIIeHHs 3aadd, KOMMEHTHUPOBATh MOJIYYCHHBIH
pe3yJbTar;

B Xojie OOCYXXIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEeMBI, MPOOIJIEMBI,
pemaemMoit 3a1a4M, BBICKAa3bIBaTh WMJIEH, HAlleJICHHbIE HAa MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JWAIOTa, OOHAPYKHWBATh Pa3InYMe U CXOJCTBO
MO3ULIUH, B KOPPEKTHOH opme HopMyITUpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3yJIbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, HCCICIOBAHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMmar BBICTYIUICHHS C Y4Y€TOM 3ajad [pe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

PeryasiTuBHBIe yHMBepcaabHble yueOHbIe AeiicTBUS

Camoopanusayusn:

COCTaBJIATh IUIAH, AJTOPUTM pEIIeHHUs 3aJadyd, BbIOUpPATh CIOCOO peIIeHUs ¢ y4ETOM
UMCIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI PEIICHHI ¢ y4ETOM HOBOM MH(OPMALIUH.

Camoxonmponv, IMOUUOHAILHBLIL UHMENTIEKM:

BJIaJIeTh HAaBbIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUs COBEPIIAEMBbIX JIEHCTBUH U
MBICIIUTEIBHBIX ~ TIPOIIECCOB, WX  pE3yJbTaToOB, BIANETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJISI IPOLIECCa U Pe3yJIbTaTa PEeLIeHNUss MaTeMaTHUeCKOM 3a1auu;

NPEBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/Ja4H, BHOCHTH
KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHU U YCIOBUSAM, OOBSACHIATh MPUUUHBI TOCTUKECHUS
WIA HEJOCTIKCHHS pe3yJbTaTOB JICATENBHOCTH, HAXOMUTh OMIMOKY, JaBaTh OICHKY
npuoOpPETEHHOMY OTIBITY.

Coemecmnasn deamenbHOCMb:

NOHUMAaTh M HUCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W MHAMBHMIYaJbHOM pabOThl mpu
pemieHNH y4YeOHBIX 3aJa4, MPUHUMATh I[eJb COBMECTHOH JeSTENBbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacmpeneisTbh BHIbl paboT, TOTOBapHBAThCs, OOCYXAATh
MPOILIeCC U Pe3yabTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIPYMNNOBBIX (opmax paboThl (00CyXaeHHs, OOMEH MHEHHUH, «MO3TOBbIE
IITYpPMBD» M WHBIC), BBINOJHATH CBOIO 4YacTh pabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaH/bl, OLIEHMBaTh KaueCTBO CBOEro BKJaJa B OOWIMI NPOIYKT MO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

NpeAMeTHBIX:

c(OpPMHPOBAHHOCTH NPEACTABICHUN O MaTeMaTHKe KaK YaCTH MHPOBOHM KYJbTYPHI U MeCTe
MaTeMaTUKd ¥ MH(MOPMATUKUM B COBPEMEHHOHN IMBWJIM3ALMM, CHOCO0aX OMUCAHUS SIBICHUN
pearpHOr0 MUpa Ha MAaTEMaTHIECKOM SI3BIKE;

c(OPMHUPOBAHHOCTb MPEJACTABICHUI O MaTeMaTHUYECKUX TMOHATHAX KaK BaKHEMIIMX
MaTeMaTHYECKUX MOJIEISX, MIO3BOJISIONINX OMKMCHIBATh M M3y4aTh Pa3HBIE MPOIECCHl U SBICHHUSA,
B TOM YHCJIE C TIOMOIIbIO HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOT U]

BJIAJICHNE METOJaMH JO0Ka3aTelIbCTB U alTOPUTMOB DEIICHHS, YMEHHE WX TPUMEHATH,
HPOBOJUTH JIOKA3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a1a4;

BJIAJICHHE CTAHIAPTHBIMH MPHUEMaMH pEUICHHUS PAlUOHAIBHBIX W HPPALUOHAIBHBIX,
II0Ka3aTeJIbHbIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

c(OPMHUPOBAHHOCTD TMPEJCTABICHU 00 OCHOBHBIX MOHATHSX MAaTEMAaTHYECKOrO aHAJIM3a U
UX CBOMCTBax, BJaJeHHME YMEHHEM XapaKTepU30BaTh IOBeAeHUE (YHKIMHA, HMCIOIb30BaHUE
NOJTYYCHHBIX 3HAHUHN JIJIS1 ONMCAHUS M aHAJIN3a PEeaTbHbBIX 3aBUCUMOCTEI;

BJaJICHUE OCHOBHBIMM MOHSATHSAMU O IUIOCKUX M HPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢burypax, uXx OCHOBHBIX CBOMCTBaX;



c(OpMHPOBAHHOCTb YMEHUS PAaCO3HABATh FT€OMETpUYECKHEe (DUTYPhI HA YepTexax, MOACIIX
U B pealbHOM MHpE;

IPUMEHEHHE HW3YyYEHHBIX CBOHCTB reoMeTpudeckux ¢uryp u ¢Gopmyn A pelieHus
T€OMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COAECPKAHNEM;

c(OpPMHUPOBAHHOCTD TNPEJCTABICHUIN O Mpoleccax W ABICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX THOHSATHSIX
3JIEMEHTAaPHOU TEOPUU BEPOSATHOCTEN;

YMEHUM HaXOIUThb W OLEHUBAaThb BEPOSITHOCTH HACTYIUIEHUS COOBITUN B MHpPOCTEHIINX
IPAKTUYECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTUKU CIy4yallHBIX BEJIWYWH; BIaJCHUE
HaBBIKaMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PEIICHUH 3a/1a4.

B pe3yabTaTe HM3yueHusi yueOHOro mpeamera «MareMaTHka» Ha yYpPOBHE CpeIHEro
o0mero odpasoBanus o0y4aronmuiics Ha 0a30BOM YPOBHE HAYYHTCH:

Yucna u ebruucienus:

ONEepUPOBATH MOHATUSAMH: DPALMOHAIBHOE M JICHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JECATUYHAS APOOk, TPOIEHTHI;

BBINOJIHATH apUPMETHYECKHE ONIEPALIUH C PALIMOHATIBHBIMH U AEHCTBUTEIbHBIMHI YHCIAMH;

BBIIIOJIHATH HpI/I6J'II/I)KéHHBI€ BBIYUCIICHUSA, HCIOJIB3Yys IpaBUWjia OKPYIJICHUA, ACIATh
NPUKUJKY U OLEHKY pe3yJIbTaTa BHIYMCICHUM;

OIIEPHPOBATh TIOHATHSAMH: CTETICHb C IIEJBIM TIOKa3aTeleM, CTaHAapTHas (opMma 3amucu
NeMCTBUTENILHOTO YKCIIa, KOPEHb HAaTypaJllbHOW CTEMEHHU, MCIOJIb30BaTh MOAXOJAIIYI0 (hopMy
3armucu H@ﬁCTBI/ITCJ’IBHLIX YUCCIT IJI1 pCHICHUA MPAKTUYCCKHUX 3a1ad U IMPEACTABIICHHUA JaHHBIX,

OIEpUPOBATH MOHATUSAMHU: CUHYC, KOCHHYC U TAHT€HC MPOM3BOJBHOIO YyIJa, UCIOJIb30BAThH
3aIMCh MPOU3BOJIBHOTO yTJIa Yyepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIINY;

OINIEpPUPOBATH MOHATUAMU: HATypaJIbHOE, 11€J0€ YUCIIO0, UCIIOJIb30BaTh NPU3HAKU JIETUMOCTH
IEJTBIX YMCell, pa3JI0KEeHNE YMCIIa Ha TPOCTHIE MHOXKUTEIH JIJISl pEIICHUS 3a/1a4;

OIEpPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATILHBIM IT0Ka3aTelIeM;

ONEepUpPOBaTh NOHATUAMU: JJOrapu(M YucIa, 1ecITUYHbIE U HATypaJIbHbIE Jorapu(Msbl.

ypa6H€H1/l}l u Hepaeencmea.

OTIEPHPOBATH TOHATUSMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IEJOE, PAIMOHAIBHOE,
UppalMOHATIbHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHUE;

BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUIECKUX BBIPAKCHUIN a peuarn
TPUTOHOMETPUUYECKHE YPAaBHEHMS;

BBITMIOJHATh NPEe0oOpa3oBaHusl LENbIX, PAlMOHAJIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUH U
pelIaTe OCHOBHBIE THIIBI LEIBIX, PAlOHATIBHBIX 1 UPPAMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB;

MNPUMCHATHL YPaBHCHHA W HEPABCHCTBA IJId PCHICHUA MATCMATUUYCCKHX 3adad W 3aJad U3
Pa3MMYHBIX 00JIaCTe HAYKH M PeabHOW KU3HH;

MOZACIIMPOBATE PCAJIbHBIC CHUTyallMM Ha A3bIKC anre6pm, COCTaBJIAATb  BBIPAKCHMUA,
ypaBHEHUs, HEPAaBEHCTBAa [0 YCIOBHIO 33Ja4yH, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCTIONIb30BAHUEM almapaTa areOpsl;

NPUMEHSATH CBOMCTBA CTETICHH JUIA MPEoOpa30BaHUs BEIPAKEHHH, ONIEPUPOBATH MOHATHAMU:
IMMOKAa3aTCJIbHOC YPABHCHHUEC N HCPABCHCTBO, PCIIATh OCHOBHBIC TUIIBI MMOKA3ATCIIbHBIX ypaBHeHI/If/'I
Yl HEPaBCHCTB;

BBITIOJHATh MPEOOPA30BaHUS BBIPAKCHHM, COICPKAIIMX JIOTapu(Mbl, ONEPUPOBATH
HOHATUSAMH: JIOTapU(PMHUYECKOE YpaBHEHHE M HEPAaBEHCTBO, peIlaTh OCHOBHBIC THIIBI
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

HAaXOJIUTh PEIICHUS TPOCTEUIINX TPUTOHOMETPUIECKUX HEPABEHCTB;

OIEPUPOBATh INOHATUSAMHU: CHUCTEMA JIMHEMHBIX YPAaBHEHHM U €€ pelIeHUE, HCIIO0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHUH JUI PEHICHHS MPAaKTHUECKHX 3a/1ay;

HaxOJUTh PEUICHUS MPOCTEUIINX CUCTEM M COBOKYIIHOCTEH PALMOHAIBHBIX YPaBHCHHU H
HEPaBEHCTB;

MOZACIIMPOBATh PCAJIbHBIC CHUTyallMM Ha A3bIKC anre6pm, COCTaBJIAATb  BBIPAXKCHMUA,
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YpaBHEHHMsI, HEPABEHCTBA M CHCTEMBI 110 YCJIOBUIO 33]1a4, UCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C
WCTIOJIH30BAHUEM aIlliapara ajureOpsl.

Qyukyuu u epaguxu:

OTIEPUPOBATH MOHATHIMU: (PYHKIHS, CITOCOOBI 3aanusi (YHKIMH, 00JacTh OMPEIETICHUs U
MHOX€ECTBO 3HaUCHHH QyHKIMHU, TpaduK QyHKIUH, B3aUMHO 00paTHbIe (PYyHKIINY;

OTIePHPOBATH TOHATHSIMH: YETHOCTh M HEUETHOCTh (DYHKITNH, HYTH (QYHKIHH, TIPOMEXYTKA
3HAaKOIIOCTOSIHCTBA,

UCTIONTB30BaTh rpaduku QYyHKIHIA 1T pelIeHUs] YPaBHEHUH;

CTPOUTh W UUTATh Tpaduku JTUHEHHOW (YHKIMU, KBaAPaTUYHON (DYHKIIMH, CTETIEHHON
(bYHKIMH C IIEJTBIM TIOKa3aTelieM;

UCMOJIb30BaTh rpaduku (QYHKUMH JUId HCCIEeOBaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX YYeOHBIX MPEIMETOB M PEaNbHOW XKU3HH, BBIpaXaTh (HopMylamu
3aBUCHUMOCTH MEXIy BETUYMHAMU;

ONEpPHPOBATh TOHATUSAMH: TEpHOAWYEcKass (QYHKIUSA, TMPOMEKYTKH MOHOTOHHOCTH
(yHKIIUU, TOYKU IKCTpeMmyMa (YHKIUH, HauOOJbIllee U HauMEHbIee 3HaueHUs (DYHKIMU Ha
POMEKYTKE, UCIIOJIb30BaTh UX IS UCCIIEAOBAaHMS (DYHKITUH, 3aJaHHOH IrpaduKoM;

OTEepUPOBATh  TMOHSTHUIMH: rpaduKkd  TOKa3aTeNbHOW,  JorapuMHUUECKO U
TPUTOHOMETPHYECKIX (PYHKIUH, N300pakaTh X Ha KOOPIAMHATHOM TUIOCKOCTH U HMCIIOJB30BATh
JUISL pEIICHUs] ypaBHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAWHATHOHN TUIOCKOCTH TpadUKH JIMHEHHBIX YPaBHEHUH U MCIOJIH30BAThH
UX JUIS PEIICHUsI CUCTEMbI JIMHEWHBIX YPaBHEHUM;

UCTIOJIB30BaTh TPaQUKH QYHKIUH IS HCCIEIOBAHUS IPOIIECCOB M 3aBUCUMOCTEH U3 APYTHX
Y4eOHBIX AUCIUILIUH.

Hauana mamemamuueckozo ananusa:

ONEepUPOBATh MOHATUSAMH: IIOCIIEAOBATEILHOCTh, apU(pMeTHdYecKas M TeoMeTpuYecKas
IPOTPECCHUH;

ONEepUPOBATH MOHATUSAMH: OECKOHEUHO YObIBaroIllasi reoMeTpHuecKasi Mmporpeccus, cymma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOrPeCcChy;

3aJjaBaTh MOCJIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCO0AMH;

UCTIOJIF30BaTh CBOKMCTBA MOCJEIOBATEIBHOCTEH M TPOTPECCHUN UISI PEIICHHS pPeaTbHbBIX
3a/1a4 MPUKIAJTHOTO XapaKTepa,

OTIEPHPOBATH TOHATHIMHU: HETIPephIBHAS (DYHKIWS, MPOU3BOAHAS (YHKINH, UCIOIH30BATH
reoOMeTPHUECKU U GU3NYECKUN CMBICI MPOU3BOIHOM 7S pelIeHHs 3a/1a4;

HAXOJIUTh TPOW3BOTHBIC JIIEMEHTAPHBIX (DYHKIUI, BBIYHCIATH TPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YaCTHOTO (PYHKIIUA;

UCTIONIB30BaTh IMPOW3BOAHYIO [UIA  WCCIENOBaHMsS (QYHKIMH HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl UCCIEI0BAHUS K TOCTPOCHHUIO IpaUKOB;

MCTIOJIB30BaTh IPOU3BOIHYIO JUISI HAXO0XKICHHUS HAWITYUILETO PEIICHUS B IPUKIIATHBIX, B TOM
YHClie COLIMATbHO-I)KOHOMUYECKUX, 3a/1a4ax;

OTIEPHPOBATH TOHATHAMHU: TIEPBOOOpa3Hasi W MHTETpall, MOHUMATh T€OMETPHUECKUH U
(u3nuecKkuil CMBICT HHTETPANIA;

HAXOJUTh TEPBOOOpa3HBIC AIIEMEHTAPHBIX (DYHKIMA, BBIYUCIATH HHTErpan mo Qopmyie
Hrrorona—Jleibonuma;

pemaTh NpUKIaaHBIC 33/a4d, B TOM YHUCIIE COIMAIbHO-YKOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeICTBaMU MaTEMaTHUECKOT0 aHalIK3a.

Mmnoorcecmsa u noeuka:

OTEepUPOBATH MOHATUSAMU: MHOXKECTBO, ONIEPAIIMU HAJ MHOXKECTBAMH;

HCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PEaTbHBIX MPOIECCOB U
SIBIICHUH, MIPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB;

OTIEPHPOBATH MOHATHIMHU: OTIPENICIICHNE, TEOPEMa, CIIEACTBUE, TOKA3aTEIbCTBO.

Teomempus

OTIEPHPOBATH MOHATHSIMH: TOUYKA, MPSIMasi, TNIOCKOCTH;
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IIPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA W3 HUX IPHU PEIICHUU T'€OMETPUUYECKUX
3az1ay;

OIEpUPOBATh NOHATUAMHU: NAPAJIIETIBHOCTD U NEPIEHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEN;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIONI0KEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

OIIEpUPOBATH MOHATUSAMHU: JIBYTPAHHBIA yToJI, TPaHU JBYTPAHHOTO yTia, peOpo ABYTpPaHHOTO
yIJIa, JUHEMHBIA yToJ IBYTPaHHOTO YIJIa, FPAayCHasl Mepa ABYTPaHHOTO YIJIa;

ONEpUPOBATh MOHATHSIMHM: MHOTOIPDAHHUK, BBINYKJIBIA M HEBBIITYKJIbI MHOIOTPaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOIPaHHUK;

pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOIPAaHHHMKOB (MHMpaMuia, MpU3Ma, MNPSMOYTOJIbHBIN
napajuieNienume, Kyo);

KJIaccu(UIMpPOBaTh MHOIOI'PAaHHUKH, BHIOMpAsi OCHOBAHUS ISl KJIaCCU(PHUKAIMU (BBITYKIIbIE
Y HEBBIMYKJIbl€ MHOTOIPAaHHUKH, PAaBUIbHbIE MHOTOTPAHHUKH, IPSIMblE U HAKJIOHHBIE MTPU3MBIL,
napaeNenumne/sl);

ONEepUpPOBATh MOHIATUSAMHU: CEKyLIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB;

OOBSICHATH PUHIIMIIBI TOCTPOEHUS CEYEHUH, UCTIOb3YsI METO/I CIIE/IOB;

CTPOUTh CEYEHHS MHOTOIPAHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

pelaTh 3aJaud Ha HaXO0XJICHHE T€OMETPUUYECKUX BEJIMYUH MO o0pa3laM WIH alropuTMam,
IPUMEHSSI U3BECTHBIE AHAJUTUYECKHE METOJbl MPU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXy JByMs TOYKaMHU, OT TOYKU JO MPSIMOU, OT TOYKU O
IUIOCKOCTH, MEXy CKPEIMBAIOIMMUCS IPSIMbBIMU;

pelaTh 3aJaud Ha HaXO0XJIEHWE T€OMETPUUYECKUX BEJIMYUH MO o0pa3laM WIH alroputMam,
IPUMEHSAS] U3BECTHBIE AHAJUTUYECKHE METOJIbl IPU PELICHUU CTAaHIAAPTHBIX MaTeMaTHYECKHX
3a/lad Ha BBIYUCIICHHE YIJOB MEX]y CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXAy NpSIMONH U
IUIOCKOCTBI0, MEKY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIATH O0BEMBI U IUIOLIAJN MOBEPXHOCTEH MHOrOrpaHHHMKOB (IpH3Ma, MHpaMuia) C
OpuMeHeHHeM (OpMyJl, BBIYHUCIATH COOTHOIIEHHMS MEXIy IUIOMAASMU TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOIPaHHUKOB;

ONEpUPOBaTh MOHATUAMM: CHMMETPHS B TIPOCTPAHCTBE, LEHTP, OCbh M IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPBI;

U3BJIEKaTh, MPEOOpPa30BBIBATh M HMHTEPIPETHPOBATH MH(POPMALMIO O MPOCTPAHCTBEHHBIX
TreOMEeTPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OPUMEHATh TeoMeTpuueckue (akThl A pelleHHs CTepeOMEeTPUYECKHX  3ajad,
IPEIOJIaraolliuX HECKOJIBKO IIIaroB PELIEHUs, €CIM YCJIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
opwme;

IPUMEHATh MPOCTEHIINE NIPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPY PELIEHUHU CTEPEOMETPUUECKUX 3aay;

IPUBOJUTH TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOJAE U KHU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

NPUMEHATh I[OJIyYEHHbIE 3HAHMSI Ha MpPAaKTHKE: aHAIU3UPOBATh pEalbHbIE CUTyallud U
IPUMEHATH  M3yYEHHbIE TIOHATHA B  IpOLIECCE€ IIOMCKA  PELICHHs  MaTeMaTH4YECKU
c(opMyJIMPOBAaHHON MpOOJIEMBI, MOJIEINPOBATH PEAJIbHBIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCJIE0BATh IOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUN U TEOPEM,
anmnapara anreopsbl, pelarh MPaKTUUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOXKIECHUEM I€OMETPHUUECKHUX
BEJIMYNH;

OTIEPHPOBATH TMOHATHIMHU: IMJIMHIPHYECKAS MMOBEPXHOCTh, 00pa3yIOMINe IIHIMHIPHYECKON
IOBEPXHOCTH, LWJINHAP, KOHUYECKasi MOBEPXHOCTb, 00pa3yloline KOHWYECKOH MOBEPXHOCTH,
KOHYC, cepruecKkas IOBEPXHOCTb;

pacro3HaBaTh TeJla BpalleHus (LHIMHAP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI TIOTYYEHUS TEJl BPAIICHUS;

KJIaccu(UIMPOBaTh B3aUMHOE PACIONIOKEHHE CHEPBI U TIIOCKOCTH;

ONEpUpPOBaTh MOHSTUSAMM: IIAPOBOM CETMEHT, OCHOBAHME CEIMEHTa, BHICOTA CETMEHTAa,
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I1apOBOM CJIOM, OCHOBaHHE 1IAPOBOT0 CJIOS], BBICOTA LIAPOBOTO CJIOSI, IAPOBOM CEKTOD;

BBIUUCIATH OOBEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHHs, T€OMETPUUYECKHX Tel C
IpUMEHEHHnEM (OpMYII;

ONEepUpPOBAThH MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U ONMHUCAHHBIA OKOJIO CEpHI,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAIICHUS;

BBIUUCIISATH COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOTIOOHBIX TET;

n300pakaTb H3ydaeMble (UIYpHl OT PYKH U C TNPUMEHEHHEM IMPOCTBIX YEePTEXKHBIX
WHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PUCYHKOB HMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJ BPAIICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U IMPeoOpa3oBbIBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OIEpUPOBATH NOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JCHCTBUS CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHHSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHU 00JIaJatoT;

IPUMEHATH [IPaBUJIO MapajlieenuIena;

ONEpUpPOBaTh MOHATHUAMU: JEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
IIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CyYMMY BEKTOPOB M IPOM3BEJCHHE BEKTOpa Ha YHCIIO, YTOJI MEXY BEKTOpamH,
CKaJISIpPHOE MPOU3BEIEHHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3aJ1aBaTh INIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPMHAT;

OPUMEHATh TeOMETpHuYecKue (akThl IS pelleHHs CTepeOMEeTPUYECKHX  3ajad,
IPEIOJIaraolliuX HECKOJIbKO IIIaroB PELIEHUs, €CJIM YCJIOBUS MPUMEHEHUS 3a/laHbl B SBHOMU
opme;

pelars MpocTelIe TeOMETPUYECKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a;

pemiath 3aJaud  Ha J0Ka3aTelbCTBO MaTEeMaTHYECKHX OTHOLIEHUN U HaXO0XKJEHUE
TeOMETPUUECKUX BEJIMYMH MO 00pas3laM WM alropuTMaM, MPUMEHsS U3BECTHBIE METObI MpH
pELIeHNN CTaHIapTHBIX MaTEMaTUUYECKUX 33/1a4;

IPUMEHATHh MPOCTEHIINE NPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a7ay;

IPUBOJUTH IPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TPUPOJAE U  KHU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

INPUMEHATh MOJYYEHHblE 3HAHUS Ha NPAKTUKE: aHAJU3UPOBATh pEaJbHbIE CUTYallUd WU
OPUMEHATh M3yYEHHbIE TIOHATHUS B  Ipollecce TOMCKAa  pElIeHHs  MaTeMaTHU4YecKu
chopMyIMpPOBaHHOW MPOOIEMbI, MOIETUPOBATh pPealbHblEe CUTyallUd Ha SI3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUYECKUX IMOHATUH U TEOpEM,
anmapara anreOpsl, pelaTh IPaKTHYECKUE 3a7aui, CBA3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX
BEJIMYUH.

Beposimnocms u cmamucmuka

YUTATh U CTPOUTH TAOJHIIBI U TUATPAMMBI;

ONEepUpOBATh MOHATHAMMU: CpeHee apudmMeTHueckoe, MeanaHa, Haubosbpliee, HauMeHbIlee
3HAYEHUE, pa3Max MacCUBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh MOHATUAMU: CIy4YalHbBIM SKCHEpUMEHT (OMNbIT) M CilydailHOEe COObITHE,
3JIEMEHTAapHOE COOBITHE (DJIEMEHTAPHBIA MCXOJ) CIYy4alHOIO ONbITA, HAXOAUTH BEPOSITHOCTU B
OIBITAaX C PABHOBO3MOKHBIMHU CITy4aifHBIMHU COOBITUSAMU,

HAXOJUTh M CPAaBHHUBATH BEPOSTHOCTH COOBITUH B M3YyUYCHHBIX CIIyYailHBIX SKCIIEPUMEHTAX;
HaXoIuTh U (HOPMYJIMPOBATh COOBITUS: IEepecedyeHue M OObeAMHEHHE JaHHBIX COOBITHI,
coObITHE, NPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThCA AUarpaMmamu Oiliepa u
(hopMyJI0ii CIIO’KEHHSI BEPOATHOCTEH MpH PEeLICHUH 3ajiay;

ONEpUPOBATh IOHATUSIMU: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHMbIE COOBITHS, HAXOAMThH
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BEPOSITHOCTH C ITOMOILBIO IIPaBUjIa YMHOXEHUS, ¢ IOMOIIBIO IepEBa CIIy4alHOIO OIIBITA;

MPUMEHSTh KOMOMHATOPHOE PAaBUJIO YMHOKEHUS TIPU PEILICHUH 3aay;

OIIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMBIC HUCIIBITAHUS, CEpUs UCIIBITAHUM, yCIIEX
U HeyJaya, HaXOJUTh BEPOSTHOCTU COOBITHHM B CEpUU HE3aBUCHUMBIX MCIBITAHUN J0 NEPBOTO
ycrexa, HaX0JIUTh BEPOSATHOCTH COOBITUH B cepuH UcIbITaHui bepHyy;

ONEPHUPOBATH MOHATHAMU: CIydailHasl BEIMYMHA, PACIPEIeICHUE BEPOSATHOCTEN, JUarpaMMa
pacrpezncieHus;

CpaBHUBATh BEPOSITHOCTH 3HAYEHUM CIyYalHOM BEJIIMYMHBI IO PACIPEIACICHUI0 WU C
IIOMOLLBIO IHarpamm;

ONEPUPOBATh IOHATHEM MATEMaTUYECKOIO0 OXHWIAHMS, MPUBOAUTH TNPHUMEPBI, Kak
IIPUMEHSAETCA MAaTeMAaTUYECKOE OXUAAHUE CIIy4allHOW BEJIIMYMHBI HAXOAUThb MaTEMaTU4YECKOe
OKHJaHME I10 TaHHOMY PACIIPEACICHUIO;

UMETb MPEJCTABICHNUE O 3aKOHE OOJIBIINX YHCEN;

HMMETH MPECTABICHUE O HOPMAIBHOM PaCIIPEACIICHHUH.

OO0yuyarommuiicss Ha 6a30BOM YPOBHE NMOJYYUT BO3MOKHOCTh HAYYHThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOYKECTBA, IIOJMHOKECTBO,
nepeceyeHrue U OOBEAMHEHHE MHOKECTB, YHCIOBbIE MHOXKECTBA Ha KOOPIMHATHOW MpPSIMOH,
OTPE30K, WHTEpBaJ, MOJIYUHTEpPBAJI, MPOMEXKYTOK C BBIKOJIOTOM TOYKOH, Trpaduueckoe
MMpEACTAaBIICHUEC MHOKCCTB Ha KOOp)lHHaTHOfI IIJIOCKOCTH,

OIEpUPOBATh NMOHATUAMM: YTBEPKICHHUE, OTPULIAHUE YTBEP)KIEHUS, UCTUHHBIE U JIOJKHBIE
YTBEPKACHUS, IPUUNHA, CJIEACTBHUE, YACTHBIN ciiyyail 00IIero yTBEpKICHHs, KOHTPIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaxXOJUuTb TIICPCCCUCHUC U O6T>CI[I/IHGHI/IC MHOXCECTB, B TOM 4YHCJIC HIPCACTABICHHBIX
rpaduuecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM MJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKICHUS JIJIsl 0OOCHOBAHUSI ICTUHHOCTH YTBEPKICHUM.

B noBceaHEeBHOM )XKM3HU U NTPU U3YUEHHUH JIPYTHX IPEIMETOB:

WCIIOJIB30BaTh YHUCIIOBBIE MHOJKECTBA HAa KOOPAMHATHOW MNpPSAMONM M Ha KOOPAMHATHOU
IUIOCKOCTH ISl OITMCAHUSI peabHbIX MPOLIECCOB U SIBICHU;

IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHHS B CUTyal[UsIX TIOBCEAHEBHOM )KU3HU, IIPU PELICHUH
3a/1a4 U3 Ipyrux MpeiMeToB

CB0OOAHO OIEpUpOBaTh MOHATHAMM: LIEJI0€ YHUCIO, AEIMMOCTb YHUCEN, OOBIKHOBEHHas
Ipo0b, necATUYHast IpoOb, PAaIlHOHATIBHOE YHCII0, TPUOIMKEHHOE 3HAUCHHE YHCIIa, YacTb, O,
OTHOILICHHE, MIPOLIEHT, MOBBIIIEHNE U MOHWKEHUE Ha 3aJJaHHOE YKCIIO IPOLIEHTOB, MacIlTao;

MPUBOIUTH MPUMEPBI UUCEN C 3aJJaHHBIMU CBOMCTBaMH JI€TUMOCTH;

OIEepUPOBAThH MOHATUAMU: JOrapu(pM YKCIIa, TPUTOHOMETPUUECKAs! OKPY>KHOCTh, pauaHHas
U TpalyCHas Mepa yrja, BeJIUMYMHA YIJVIa, 33JaHHOTO TOYKOM Ha TPUTOHOMETPHUYECKOMN
OKpPY)KHOCTH, CHHYC, KOCHHYC, TAHI'€HC M KOTAHI'€HC YIJIOB, HMEIOIIUX MPOU3BOJIbHYIO
BEJIMUYMHY, YUCIIA € U T;

BBINOJIHATh apu(MeTHueckue JeicTBUsA, coueTass YCTHbIE M INHCbMEHHbBIE IPUEMBI,
IPUMEHSSI TP HEOOXOAUMOCTH BBIYMCIIUTENIbHbBIE YCTPONUCTBA;

HaXOJUTh 3HAYECHUsl KOPHS HATypalbHOM CTENEHH, CTENIEHH C PALlMOHATIbHBIM IIOKa3aTeIeM,
aorapudma, uCrosbp3ys Ipu He0OOXOIUMOCTH BbIUNCIUTENbHBIE YCTPOMCTBA,

HOJIb30BAThCS OLIEHKOM U MPUKUAKON IPU MPAKTUUECKUX pacyeTax;

IPOBOAMTH 110 M3BECTHBIM (opMmyjaM M MpaBuigaM IHpeoOpa3oBaHUsl OyKBEHHBIX
BBIPa)KEHUI, BKIIIOYAIOIIUX CTENIEHU, KOPHHU, JIorapu(Mbl U TPUTOHOMETPUUECKUE (PYHKLIUY;

HAXOJIUTh 3HAYEHUS YHCIOBBIX W OYKBEHHBIX BBIPA)KCHUH, OCYIIECTBISS HEOOXOIUMBIC
HOJICTAHOBKH U IIPeoOpa3oBaHus;

n300paxaTbh CXeMaTHUECKU yToJl, BEJIMUYMHA KOTOPOro BHIPAyKEHA B rpajycax WK pajuaHax;

UCIOJIb30BaTh MPH PELICHUM 337ay TAaOJUYHbIE 3HAYEHUS TPUTOHOMETPHUECKUX (YHKIMH
YIJIOB;



BBITIOJIHATH IICPEBOA BCJIMYUHBI YIJIa U3 paHHaHHOﬁ MCPBI B I'palyCHYIO U O6paTHO.

B noBceHEeBHOI KU3HU U IPU U3YyUEHHUH JAPYTUX YUEOHBIX MPEIMETOB:

BBIMIOJHATh JEMCTBHUSL C YHCIOBBIMM JIAaHHBIMM TpU pEUIeHHHM 3a7ad MPaKTUYECKOTrO
XapakTepa M 3aJa4 U3 pa3IM4YHBIX OOJacTel 3HAHWM, MCIONB3YyS MNpPU HEOOXOJUMOCTH
CIPaBOYHbBIE MaTepUaibl U BBIYUCINUTEIbHBIE YCTPONUCTBA;

OLICHUBAaTh, CPaBHUBATh M HMCIOJb30BATh NPHU PEIICHUH MPAKTHUECKUX 3a7au YHCIIOBBIC
3HAUEHUS peaJbHbIX BEJIUYMH, KOHKpPETHbIE€ YHCIIOBbIE  XapaKTEPUCTUKU  OOBEKTOB
OKpY KaroIlero Mupa

Pemate panuoHanbHble, TOKa3aTeNbHbIE U JIOTapu(MUYECKHe ypaBHEHHsS U HEpaBEHCTBA,
MIPOCTENIINE HPPALTMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPAaBHEHNS, HEPABEHCTBA U UX CUCTEMBI;

UCIIOJIB30BaTh METOJbI PCLICHHsS YPaBHCHUU: NPUBEICHUE K BUAY «IIPOU3BEICHUE PAaBHO
HYJIIO» WIHA «9aCTHOE PaBHO HYJIIO», 3aMEHA IEPEMEHHBIX;

UCIIOJIB30BaTh METO UHTEPBAJIOB JUIsl PELLEHUSI HEPABEHCTB;

UCIONIb30BaTh Tpaduyeckuii Meron s NpUOIMKEHHOTO pEIIeHUs YpaBHEHUH W
HEPaBEHCTB;

n300paxaTb Ha TPUTOHOMETPUYECKOW OKPYXHOCTH MHOKECTBO PELIEHUH MNpOoCTeHIInX
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

BBIIIOJHATh OTOOpP KOpPHEM ypaBHEHHMH WJIM pELICHUH HEpPaBEeHCTB B COOTBETCTBUU C
JOTIOJIHUTEIbHBIMU YCIOBUSMHU U OTPAHUYECHUSMH.

B noBceqHeBHOI KU3HU U IPU U3YyYEHHUH JAPYTUX YUEOHBIX MPEAMETOB:

COCTaBJIATh U pelIaTh ypPaBHEHUS, CUCTEMbl YPaBHEHUI U HEpaBEHCTBA IIPU PELICHUH 3a]a4
JPYTUX y4eOHbIX IPEAMETOB;

WCIIOJIb30BaTh yPaBHEHUS W HEPABEHCTBA ISl MOCTPOEHUS W HCCIEIOBaHUS MPOCTEHUIINX
MaTEMaTHYECKUX MOJEJIEH PEATIbHBIX CUTYallui WK NPUKJIAJHBIX 3a1a4;

YMETb HMHTEPIPETUPOBATh MOJIYUYEHHBIH MpPH PpELICHUH YpaBHEHHUS, HEPaBEHCTBA WIIU
CHCTEMBI pe3yJbTaT, OLEHUBATh €0 NMPaBA0No00He B KOHTEKCTE 3aJJaHHOM peabHON CUTyaluu
WJIY TIPUKIIAIHOW 3a71a4u

OnepupoBaTh MOHATUSAMH: 3aBHUCHUMOCTb BEJIWYHMH, (QYHKLHUSA, apryMEHT M 3HaueHHE
¢yHKMu, o0nacTh OINpeneieHus] U MHOKECTBO 3HAYeHUM (QYHKIUH, TpaduK 3aBUCUMOCTH,
rpaduk QyHKUUHU, HYJIH (QYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYTKE, yObIBAaHHME HAa YHUCIOBOM INPOMEXKYTKE, HauOOJIbllIee M HaWMEHbLIee 3HauY€HUE
(YHKIIMM Ha YUCIIOBOM HPOMEXKYTKE, Nepuoauueckas (yHKLHMs, IEepUoJ], YeTHas U HeyeTHas
byHKIHIY;

ONEpUpOBaTh MOHATUAMHU: TMpsiMas M oOpaTHas MNPONOPLUUOHAIBHOCTh, JIMHEIHas,
KBaJpaTHYHAas, JorapupMUUecKas 1 mokasaTesabHast (QyHKIUH, TPUTOHOMETpUYEeCKHe (yHKIINH;

onpeneNiTh 3HaueHHe (QYHKLUMU [0 3HAYEHHUIO apryMeHTa NpU pa3iMyHBIX Ccrocobax
3amaHus (QyHKIHH;

CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIHII;

ONMCHIBATh MO IpaduKy M B MPOCTEHIIMX clayyasx Mo ¢opMmysie MOBEIACHHE M CBOMICTBa
(GyHKUMH, HAXOAUTH 1O rpaduKy GYHKIMHM HAauOOJbIINE M HAUMEHbIINE 3HAUCHHUS;

CTpOUTH ACKU3 Tpadpuka (YHKIWH, YIOBICTBOPSIONICH NMPUBEACHHOMY HAa0OpY YyCIOBHHI
(mpoMeXyTKH BO3pacTaHMs/yObIBaHMs, 3HaYeHME (YHKIMM B 3aJaHHOM TOYKe, TOYKHU
9KCTPEMYMOB, ACUMITOTHI, HyJIN (PYHKIUH H T.1.);

pelaTh ypaBHEHUs, IPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIIONb3Ys CBOMCTBA (PyHKIUM 1 X
rpaduKoB.

B noBceaHEeBHOM )KM3HU U ITPU U3YUEHHUH IPYTHX YUEOHBIX PEAMETOB:
onpeneNniaTh Mo rpadukaM M HCHOJIb30BaTh JJIS PEIICHUs NPUKIAJHBIX 3aJad CBOWCTBA
peaIbHBIX IMPOLIECCOB M 3aBUCUMOCTEH (HaMOOJbIIME W HAUMEHbIINE 3HAYEHUS, TPOMEKYTKH

10



BO3pacTaHusd W yObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOTHI, MEPUOJA U
T.IL.);

MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOM CUTYaIuH;

ompenensaTh Mo rpadukaM TpOCTEHIINe XapaKTePUCTUKU TEPHOAMYECKHX ITPOIECCOB B
O610JIOTMH, SKOHOMUKE, MYy3bIKE, PAJJMOCBS3U U JIp. (AMIUIUTY 1, IEPHOA U T.I1.)

OnepupoBaTh TOHATHSAMH: TPOM3BOMHAS (YHKIMM B TOYKE, KacaTelbHas K rpaduky
(GyHKUIMH, TPOU3BOAHASA (PYHKIIMH;

BBIUUCIIATh TPOU3BOIHYIO OJHOWIECHA, MHOTOUYICHA, KBAJIpPaTHOTO KOPHS, MPOWU3BOIHYIO
CYMMBI (DYHKIIHIA;

BBIUUCIIATh TPOU3BOJHBIC DJJEMEHTAapHBIX (YHKIMA W WX KOMOWHALWH, WCIIONB3Ys
CIPaBOYHBIEC MAaTEPHAJIbI;

MCCIIEIOBATh B MPOCTEHIINX CITy4asx (YHKIUU HA MOHOTOHHOCTh, HAXOUTHh HAaUOOJIBIINE U
HaVMEHbIIME 3HAa4eHUs (QYHKUUH, CTPOUTh TpaUKH MHOTOWIEHOB M  IMPOCTEHIINX
panroHaTBHBIX (PYHKIMIA ¢ MCIIOIb30BaHUEM alliapaTa MaTeMaTHIECKOTO aHAIIN3a.

B noBceaHeBHOM )XKU3HU U MTPU U3YUYEHUH IPYTHX YUEOHBIX MPEAMETOB:

pemaTh MNPHUKIAIHbIC 33Ja4d U3 OWONOruM, (U3MKHM, XMMUH, SKOHOMUKHA U JAPYTHX
IIPEMETOB, CBSI3aHHBIE C MCCIIEIOBAHUEM XapAKTEPUCTUK PEAIBHBIX MPOLECCOB, HAXOKICHUEM
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHHUS U T.IL.;

MHTEPIPETUPOBATH ITOITYUEHHBIE PE3YJIbTAThI

HMMers 1npencraBlieHHE O JAMCKPETHBIX M HENPEPBIBHBIX CIIyYaHHBIX BEIMYMHAX, H
pacrpeaeseHusX, O HE3aBUCUMOCTH CIIy4YalHbIX BEJINUUH;

UMETH NIPEACTaBICHUE O MATEMATUYECKOM OXXKUJAHUU U JUCIIEPCUU CIIyYalHbIX BEJIMYHH;

MMETh IMPEACTABICHUE O HOPMAJIBHOM pACIPENCICHUHM M IpUMEpax HOPMAJIbHO
pacIpeelICeHHbIX CIIy4YalHbIX BEJIUYHH;

MIOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEM;

UMETh Mpe/icTaBlIeHne 00 YCIOBHON BEPOATHOCTH U O MOJHOW BEPOSATHOCTH, IPUMEHSTh UX
B PEIICHUH 33/1a4;

UMETh IIPEACTABICHUE O Ba)XXKHBIX YAaCTHBIX BHMJAX paCHpEiCIICHUH U NPUMEHATh UX B
peleHny 3a1ay;

UMETH NPEACTABICHUE O KOPPENIALMH CIIy4aiiHbIX BEJIUYHMH, O JMHEHHONW PErpeCcCHH.

B noBceiHEBHOM KM3HU U ITPU U3YUYEHUH JPYTHX IPEIMETOB:

BBIUHCIISTH UM OLIEHUBATh BEPOSATHOCTHU COOBITHI B peasIbHOM JKU3HH;

BbIOMPATH MOAXOAIINE METO/IbI ITPEJICTABIECHHS U 00pPaOOTKHU aHHBIX;

YMETh pellaTh HECIOXHbIE 3a7aul Ha MPUMEHEHHE 3aKOHA OOJIBIIMX YHCET B COLMOJIOTHUH,
CTpaxOBaHMHM, 3APaBOOXpPAHEHUH, oOecreuyeHHH O€30MacCHOCTH HaceJIeHHMs B Ype3BbIYaHbBIX
CUTYaLUsAX

Pematp 3aaun pa3HbIX TUIIOB, B TOM YHUCIIE 3a/1a4M ITOBBIIIEHHOW TPYIHOCTH;

BBIOMPATh ONTHUMAJIBHBIN METOJ] PEIICHUS 3a/1a4H, PACCMATPHUBAs Pa3IMYHBIE METOIBI;

CTPOUTH MOJEJIb PEIIECHUS 3aJa4i, IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHHUS;

pemarp 3amauyd, TpeOyromme Tmnepedopa BapUAHTOB, TPOBEPKH YCIOBUH, BBIOOpA
ONTHMAJIbHOTO PE3YJIbTaTa;

aHAJTM3UPOBATh M MHTEPIIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCJIOBUS 3a/1a4H, BEIOWPATH
pelleHus, He MPOTUBOPEYALINE KOHTEKCTY;

NEePEeBOIUTH MIPU PEIICHUH 33a7aud MH(GOPMAIHMIO U3 OAHON (HOPMBI B OPYTYIO, UCIIONB3YS
IpU HEOOXOTUMOCTH CXEMbI, TaOJIHIIbI, FpauKH, TUarpaMMsl;

B noBceiHEBHOM KM3HU U ITPU U3YUYEHUH IPYTHX IPEIMETOB:

pemaTh NPaKTUYECKUE 3a1a41 U 33J1a4U U3 JPYrUX IIPEIMETOB

OnepupoBaTh NOHATHUAMHU: TOYKA, IPAMas, INIOCKOCTb B IPOCTPAHCTBE, NapaJUIEIbHOCTD U
NEPIEHANKYIJSIPHOCTD MPSMBIX U IIJIOCKOCTEM;
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OPUMEHATh JUIsl pelIeHUs 3a7ady TeOMETpHUYeCKHe (aKThl, €CIH YCIOBUS NPUMEHEHHUS
3a/laHbl B IBHOU (hopMme;

pelaTh 3aJa4d Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMYHMH 0 00pas3iaM WK alropuTMam;

Jenath (BBIHOCHBIE) IUIOCKHE YEPTEKUM M3 PHUCYHKOB OOBEMHBIX (PUTYyp, B TOM YHCIE
pHUCOBaTh BHJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOTPaHHUKOB;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HHYOPMALMIO O TEOMETPUUYECKUX
¢burypax, npeJCTaBIeHHYIO Ha YepTekKax;

NPUMEHATh reoMeTpuyeckrue (akThl sl pelIeHrs 3aJad, B TOM 4YHCIe MpeArnoararmimx
HECKOJIBKO LIaroB peLICHMS;

ONMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

(dbopMyIHMpOBaTH CBOMCTBA U PU3HAKU DUTYD;

JTIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKIACHUS;

BJIaJIeTh CTAHAAPTHOM KiaccupUKanMeld NpOCTPaHCTBEHHBIX (GUryp (MUpaMuibl, MPU3MBI,
napaJuiesienunesabl);

HaXOIUTh OOBEMBI M IUIOIIAAM TOBEPXHOCTEH T'€OMETPUYECKHUX TeJl C MPUMEHEHHEM
(opmyu;

BBIUUCIIATH PACCTOSIHUS U YTJIbl B IPOCTPAHCTBE.

B nmoBceHeBHOM XKU3HU U MIPH U3YYEHUH IPYTHX MPEIMETOB:

UCIIOJIb30BaTh CBOMCTBA TEOMETPHUYSCKUX (HUTyp I pemieHHs 3aaad MPaKTHISCKOTO
XapakTepa u 3a/1a4 U3 APYyrux 00JacTeil 3HaHH

OnepupoBaTh TMOHATUSMHU JICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOpP, MOJYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKalsipHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC BEKTOPHI;

HAXOJHUTh PACCTOSIHHE MEXKIY IBYMS TOUKAMH, CyMMY BEKTOpPOB U MPOM3BEJIEHUE BEKTOPa
Ha YHCIIO, YTOJ MEXKIY BEKTOpaMH, CKaJspPHOE MPOU3BEJICHUE, PACKIIAIBIBATh BEKTOP IO JIBYM
HEKOJIJTUHEAPHBIM BEKTOPaM;

3aJ1aBaTh TUIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEMEe KOOPIMHAT;

peliaTh IpocTeiire 3aa4i BBEIEHUEM BEKTOPHOTO Oasuca

[TpencTaBisaTh BKJI/ BEIAAOIIMXCS MATEMATHKOB B PA3BUTHE MAaTEMATHKH Y MHBIX HAYYHBIX
oOacrei;

MMOHUMATH POJIb MATEMATHUKH B pa3BUTUU Poccun

Hcnonp30BaTh OCHOBHBIE METONBI JIOKa3aTeNbCTBA, MPOBOAMUTH JIOKA3aTEIbCTBO H
BBITIOJTHATH OMPOBEPIKCHNUE;

NPUMEHSITh OCHOBHBIC METOJIbI PEIICHHUS MATEMAaTHUECKUX 33]1a4;

HAa OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJIE XapaKTEPH30BATh KPACOTy H
COBEPILEHCTBO OKPYIKAIOIIET0 MHUpa M MIPOU3BEACHUIN HCKYCCTBA,

MPUMEHATh TPOCTEHIIME TPOTPpaMMHBIC CPEICTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHUCTEMBI IIPH PEIICHUU MAaTEeMAaTHYCCKUX 3a/1a4

3 ®opMBbI KOHTPOJISA M OLEHKH Pe3yJIbTATOB OCBOCHMS AU CHHMILIUHBI

KoHTposb 1 o11leHKa pe3yabTaTOB OCBOEHMSI — 3TO BBISIBJICHHUE, U3MEPEHUE U OILICHUBAHUE
pE3yIbTaTOB OCBOEHUS TUCLIUILIMHBI.

B coorBerctBuu ¢ yueOHbIM muaHoM crenuanbHocTH 40.02.01 TIpaBo u opranuzanus
COLIMAJIBHOTO o0ecrieueHus, paboueit OporpaMMoil  JIUCHMIUIMHBI ~ MaTeMaTHhKa
IpelyCMaTPUBAETCS TEKYIIUI U IPOMEKYTOUHBINH KOHTPOJIb PE3YJIbTATOB OCBOCHHUSI.

3.1 ®opMbI TeKyLIEr0 KOHTPOJIS

Texymuii KOHTPOJIb YCIIEBAEMOCTH INPEACTABISAET COOOM MPOBEPKY YCBOEHMSI YUYEOHOTO
MaTepHala, peryjsipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHUs.

Texyumuil KOHTPOJb PE3yJIbTaTOB OCBOECHMS AMCLMILIMHBI B COOTBETCTBUU C paboueit
OporpaMMoOil M  KaJeHJapHO-TEMAaTUYECKMM IUIAHOM IPOMCXOIUT TMpPH  HCHOJIb30BaHUU
CIICAYIOUINX 00s3aTebHBIX (HOPM KOHTPOJIS:
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— 6bINONIHEHUe NPaKmMu4eckux pabom,

— NpOGepKa 8bINOIHEHUS. CAMOCMOAMENbHOU paOOmMbl CIMYOEHMO8,

— Npo6epKa 8bINOJIHEHUS KOHMPOIbHBIX padbom.

Bo Bpems mpoBeneHusi y4eOHBIX 3aHATUN JOMOJHUTEIBHO MCIOJB3YIOTCS CIEIyIOIINe

(OpMBI TEKYLIETO KOHTPOJIS — YCMHbILL ONPOC, peuleHue 3a0ad.

BbinoJsiHeHue U 3amMTAa NpakTHYecKkuX pador. [IpakTrueckue pabOTHI MPOBOIATCS C

LEIbI0 YCBOCHHS U 3aKPEIICHUs] PE3YJIbTAaTOB OCBOEHUS JUCLUMIUIUHBIL. B Xoze mpakTuyeckoin
paboThl 00y4YarOIIKecss Yy4aTCsl UCHONb308aMb (OPMYIbl, U NPUMEHAMb PA3IudHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJVUEHHble pe3yibmamvl U O0elamsb 6bleo0bl, ONUPAACL Ha
meopemuyeckue 3HaHusl.

Crnucok mpakTU4YecKux padboT:
[Ipaktrueckass padora Nel «Apudmernyeckue ornepanud C PaHOHATBLHBIMU YHUCIAMH,
npeoOpa30BaHUs YUCIOBBIX BIPAKEHUI
[Ipaktrueckass pabora Ne2 «JleiictBurensubie umcna. CranmaptHas Qopma 3amucu
JNEHUCTBUTEIBHOTO YUCIIa»
[IpakTuueckas padora Ne3 «HartypasnbHble U 1ieble YUCIIa B 3a[ja4ax U3 PEaJbHOM KUZHI
[IpakTuyeckas padora Ne4 «IIpru3Haku AETMMOCTH LENIBIX YUCEID»
[IpakTuueckas pabora Ne5 «Apudpmernueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCTAMID)
[Ipaktuyeckass pabora Ne6 «IIpeoOpa3oBaHue YHUCIOBBIX W OYKBEHHBIX BBIPAXKECHUH,
COJIepKalINX CTEIIEHM
[IpakTuyeckas padora Ne7 «Pemienue npukiIaaHbIX 3a7a4d Ha CI0KHbIE TPOLIEHTHDY
[Ipaktuueckass pabota Ne8 «lIlporpeccus. Apudmernueckas U TeoMeTpUUECKas
nporpeccuu. beckoHeuHo yObIBaro1asi reoMeTpUdecKast IPOrpeccus»
[Ipaktuueckas pabora Ne9 «Cymma OeckOHEYHO YOBIBalOIIEH TIeOMETPUYECKON
nporpeccur. @opMyiia CI0KHBIX POLICHTOBY
[Ipaktrueckas pa6ora NelO «lcnonp30BaHue MPOTPECCUU ISl PEIICHUS PEATIbHBIX 3a71a4
IPUKIJIAJHOTO XapaKTepay
[IpakTuueckas padora Nell «3Haku cuHyca, KOCHHYCa U TAHT€HCa»
[IpakTuyeckas padora Nel2 «TpuroHomeTpruecKkue TOXKIECTBA
[Mpaktrueckas padota Nel3 «Dopmysibl MprUBEICHUS
[IpakTuyeckas padora Nel4 «IIpumenenue GopMys1 TPUTOHOMETPUH NIPH PEILICHUU 3a1au»
[IpakTuueckas pabora NelS «IIpeobpazoBaHue TpPUrOHOMETPUUECKUX BBIPAKEHUI
[IpakTuyeckas padora Nel6 «Cymma u pa3HOCTb cuHYcoB. CyMMa U pa3HOCTb KOCHHYCOB)
[paktryeckas padora Nel7 «I'paduk ¢pynkuuu. McciaenoBanne GyHKINN
IIpaktuyeckass pabora Nel8 «CpoiictBa M rpaduku CTENEHHBIX, MOKAa3aTEIbHBIX U
aorapu(pMUUECKUX QYHKIHID
[Ipaktuyeckass pabora Nel9 «Mcnonb3oBanue rpadukoB GQyHKIMA [Uid  peleHus
YPaBHEHUH U CUCTEM)
[IpaxTuueckas padora Ne20 «IlepectanoBkM U pakTopHai. Ynuciao coueTaHuin»
[Ipaktuueckas padora Ne21 «Tpeyronbuuk [Tackansa. @opmyna OuHoma HeroToHa»
IIpaktuyeckas pabora Ne22 «PemeHne mpakTHMYECKUX 3a7ad C MCIOJIb30BAaHMEM IPaBUII
KOMOMHATOPUKI
[Ipaktuuyeckass pabora Ne23 «IIpumepbl mNpUMEHEHHS MaTEMaTHYECKOrO OXHIaHHS
(cTpaxoBaHue, 1oTepes). MaremaTHuecKoe OKUIaHUE CyMMbI CITy4aiHbIX BETUUMH»
[Ipaktuyeckass pabora Ne24 «Omnepainuu HajJ COOBITUSIMH: IepeceueHHe, OObeAUHEHHE
COOBITUH, IPOTUBOIIOJIOKHBIE COOBITHSI
IIpaktuueckass pabora Ne25 «Crnoxenue BeposTHocTel. He3aBucumble CcoOOBITHS.
YMHOXEHNE BEPOSITHOCTEN»
[Ipaktuueckas padora Ne26 «CnyyaiiHple BenuuuHbl. L{eHTpanbHble TEHACHIIUN CIy4YailHON
BEJIMYUHBD)
[TpakTuueckas pabota No27 «3akoH 60nbinX yucen. BeIOOpOUHBIN METO] HCCIIE0BaHUI
[IpakTuueckas pabora Ne28 «HenpepsiBHbIE cilyyaliHble BETUUYHUHBI (pacpeiesICHuUs )»
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[Ipaktuyeckas padora Ne29 «IloBTOpEeHHE U3YYEHHOT0»

[TpakTiueckast padora Ne30 «IIpumeHeHHE NMPOM3BOJHBIX IIEMEHTAPHBIX (YHKIUN MpU
pELIeHNN 3a1a9»

[Ipaktrueckas padota Ne31 «IIpousBoiHas U SKCTPEMyMBbI (PYHKITAN

[Ipaktuyeckast pabora Ne32 «IIpoBeneHue ¢ TNOMOIIBIO TMPOU3BOAHOM HCCIEIOBaAHUS
GyHKIMN»

[IpakTuyeckas padota Ne33 «OO0ure MeTo bl peleHus ypaBHeHHH. MeToa pa3inokeHus: Ha
MHOKHUTENIU. MeTo1 BBEIEHUSI HOBOW IMEPEMEHHON»

[IpaxTuyeckas pabora Ne34 «Pemienne HepaBeHCTB € OHOM epeMEHHON

[IpakTuueckas pabora Ne35 «PenieHnne HepaBeHCTB METO/I0M UHTEPBAJIOB)»

IIpaktuyeckass pabora Ne36 «PemeHue cucreM ypaBHEHUHl METOAOM MOJCTaHOBKH,
METOJIOM aNTeOpanyecKoro CI0KEHHS 1 METOJIOM BBEJICHUS HOBOM TIEPEMEHHO
[IpakTuyeckast pabota Ne37 «PemieHrne uppanMoHaIbHBIX U MMOKa3aTeNbHBIX YPaBHEHUH U
HEPaBEHCTB»

[Ipaktuyeckas padota Ne38 «B3aumHOE pacmojoXeHHe MPSMBIX B MPOCTPAHCTBE. YTOI
MEXy IBYMS IIPSIMBIMI

[IpakTuyeckas padota Ne39 «IleprnenaukyIsipHOCT NPsAMON U TUIOCKOCTH. Teopema o Tpex
NEePIEHIUKYIApax»

[Ipaktuyeckass pab6ota Ne40 «llepneHIuKynsip M HAKJIOHHBIE. YTOJI MEXAy HpSAMOH H
IJIOCKOCTHIO. JIByrpaHHbIN yrom»

[Ipaktuuyeckass pabora Ne4l «BbluncieHue 5>JIEMEHTOB MHOIOIPAaHHHUKOB: pE&Opa,
JMaroHali, yriibh»

[IpakTuyeckas padora Ne42 «O0beM nupamMuibl, KOHyca U I1apa»

[IpakTuueckas pabora Ne43 «CeueHus MHOTOIpaHHUKOB U 11apa. [IpaBuia nocrpoeHus»
[Ipaktuyeckass pabora Ned4 «Pemienue 3amau, CBSI3aHHBIX C HPUMEHEHHEM MPaBUII
JICUCTBUI C BEKTOPaAMID)

[IpaxkTuyeckas padora Ne45 «IIpocteifine 3a1aun B KOOpAUHATAX)

[Ipaktrueckas padota Ned6 «CkanspHoe MPOU3BEACHUE BEKTOPOBY

[Ipaktuyeckass pabota Ned7 «BbruncieHue yriioB MeXay HOpSIMbIMU U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBII METO P PELIEHUH T€OMETPUUYECKUX 3a1a4»

[IpakTuueckas padora Ne48 «IloBTOpEeHHE U3YUEHHOT0»

IIpakTyeckas padora Nel
«Apudmernyeckue onepanuy ¢ pAMOHAJBLHBIMHU YMCJIAMHU, IPe0OPa30BAHUA
YHCJIOBBIX BbIPAsKEHHII»
&m+l 2m-16 4m
3aoanue 1. YPOCTUTE BBIPAKEHHE: C - =
e2m-1 2m+1lg 10m-5

3aoanue 2. YIpOCTUTE BBIpAXKEHUE: x2+ 3 *3 + 2 > °
x +3 ex-3 x+3g
5 12°
3aoanue 3. Haiinute 3HaYCHHE BBIPAKEHUS: -
274
28 >a9 265 >Q10
3aoanue 4. Haiinute 3HaYCHHE BBIPAXKEHUS: m —
14 13" 8

3a0anue 5. Beimonaure nIelicTBUSL:

2 1 58 1
220,2:—-32%248—
%3 6 9% 15

IIpakTHyeckas padora Ne2

«eiicTBuTe/IbHBIE Yncaa. CTanaapTHas GopMa 3anUcH JeHCTBUTEIbHOT0 YU CIA)
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2 1 3
3aoanue 1. TIpefcTaBbTe CTENEHb ¢ APOOHBIM MOKa3aTeneM B BUe KopHs ¢, m>, d

3aoanue 2. HpI/IBeCTI/I YKa3aHHOC BBbIPAKCHHUE K BUAY, I'I€ @ — pAllUOHAJIBHOC YHCIIO, b -
I 2

55
3aoanue 3. YpocTUTh: 3«/% X/4a , 12136

11 3
3aoanue 4. 3amenute apudMeTHUECKUE KOPHH CTEIEHAMH C JPOOHBIM I0Ka3arenaeM v 2da
3[4.2
Wx ., Alb
3adanue 5. BoinonHure aeiicTBue (\/g - /24) <2

IIpakTHyeckast padora Ne3
«HaTtypaJibHble U HeJble YHCJIa B 321a4aX U3 PeabHOM JKU3HID)
3a0anue 1. Pa3noxuTe Ha MHOXATEIHN ynciio 16 380

HaTypaJIbHOC YHUCJIO

3aoanue 2. Onpenenuts, unciao 2003 mpocToe Wi COCTaBHOE.

3adanue 3. Haiith HaTypanbHble PEIIEHHUS YPaBHEHUS X >+6X=-5

3a0anue 4. B o¢upme «3X, mpokady!» CTOMMOCTb MO€3AKM Ha Takcu (B pyOuIsx)
paccuntbiBaercs o gopmyne C=150+11%(t-5), rne t — IUTENBHOCTD MMOE3/KH, BHIPAXKEHHAs B
MuHyTax [lonb3ysichk 9Toi (OpMyYIION, paCCUUTANTE CTOMMOCTD 8-MUHYTHOU TIO€3/TKH.

3aoanue 5. VI3 GopMynbl LIEHTPOCTPEMHTENLHOIO yCKOpeHHs a = o’R maiinure R (B

'y a=64wm/c2

MeTpax), ecmu ® =4 ¢~
IIpakTyeckas padora Ned
«I[Ipu3HaKH 1eJIMMOCTH HeJIbIX YHces»

3adanue 1. Onpenenuth Ha Kakue yucia 0e3 ocrarka AENUTCS ducio 1525 mpu momoiu
MPU3HAKOB AEIUMOCTH Ha 2, 3,5, 7, 10.

3a0anue 2. U3 psna HaTypalbHBIX YMCEN BBIIHCATh Bce yuciaa oT 36 no 141, xoropsle
nesTes Ha 9.

3a0anue 3. U3 psna HaTypalbHBIX YMCEN BBIIHCATh Bce 4Hciaa oT 57 1o 252, KoTopsle
JeJIsITC Ha 5.

3aoanue 4. V3 psiia HaTypaibHbBIX YKUCEIN BBINMKUCATh BCE HEUETHBIE Yyucha oT 455 1o 567.

3aoanue 5. Ycranosuts kakue u3 uncen 1030, 1152, 1210, 586, 70, 75, 150 aensarcs Ha 2, 3,

IIpakTHyeckas padora Ne5
«ApudpMeTHUYecKHE ONlePALMH C AeliCTBUTEIbHBIMH YUCIAMU»

f 24
1£2 — 3./009
3a0anue 1. BerauciuTs: 23 .

3aoanue 2. YIpOCTUTH BBIPAKCHHUE: (818 +6+24 - \72}: (24B).
b4 —¢
3adanue 3. CokpaTuth apodh 5~ N , €CIIH Jr=a,

1
A=

3aoanue 4. OCBOOOIUTHCS OT HPPAITMOHAIBHOCTH B 3HAMEHATENIE IpoOH ’E_ 2’5

3adanue 5. BoinonHure aeiicTBue (\/g - /24) <2

IIpakTHyeckas padora Ne6
«IIpeoOpa3oBaHue YUCJIOBBIX H OYKBEHHBIX BbIPAsKEHMIl, COIEPKAIINX CTENIeHN

17 2.8 - LS
3aodanue 1. TlpencraBbTe JaHHOE BHIPAXKEHHE B BUE cTenenu: )V X7 X 77,

02, 7.-0,7
3adanue 2. Ynpoctute Beipaxenue: b 1b "

2
3aoanue 3. Yupocture Boipaxkenue: (@) 3.
15



33
-1
3adanue 4. Coxkpatute 1poOs: al

x33 +x22 +xll :
. ® Tyt O
3adanue 5. HalimuTe 3Ha4eHNE BBIPAKCHUS: §—— e T npux = 0,0625.
§JxRx" 5
3
l - 7
3adanue 6. YpocTuTe BBIpAXKCHHE 3/ + 2\/; .
I+y*+y
.16 4
3adanue 7. YPOCTUTE BBIPAKECHUE — -a’
a’-4
1
o 93p >§-; — 1
3aoanue 8. Haiinute 3HaUCHUE BBIPAYKESHUS IIpu p —5 .

-6 _
3aoanue 9. Halinure 3HaueHrEe BBIPAXKEHUS 37 >/3_Tp npup =-2.

IIpakTHyeckas padora Ne7
«PemeHue MPUKJIATHBIX 32124 HA CJIOKHbIE POLEHTHD)
CymrectByeT Gopmyia sl HAUUCICHHS CJIOKHOTO MPOIICHTA!
S=A*(1+R)T

A- cymMMma BKIJIQJIa;

R- cTaBka mporienTa;

T- KOIMYECTBO MEPUOJIOB;

S- mony4aemas cymma.

PaccMoTpuM HECKOIIBKO 3a1a4, PEeMIaeMBbIX 110 3TOH (hopMyIie.

3aoanue 1.

Paccunrate cymMmy Bkiana uepe3 3 rojia MpU CJIOXKHOM TmpoueHTHOUW craBke 10%
roJIOBBIX, eciu Ob110 BiioskeHo 100000 py6ieii.

3aoanue 2.

C xakoi POIIEHTHON CTaBKOW HEOOXOIMMO BJIOXKHUTH JICHBIM B OaHK, €CJIM 4epe3 2 rojaa
BKJIQUUK x0ueT noiayuuth 120000 py6neit mpu nepBonavansHoM B3HOCe 100000 py6Gieii?

3aoanue 3.

3a 5 JeT npu CIOXHOW MPOIEHTHOM cTaBKe 7% TOJIOBBIX HAa CUETY y BKJIQJUMKA CTaJIO
200000 py6seit. CKOBKO JCHET OH BIOXKHJI B OaHK?

3aoanue 4.

Jlnst o0yuenus B kosutemxke Heooxoaumo 120000 py6aeit. Pogutenn OKcaHbI MONTOXKUIN
B Oank 75000 pybneit mon 6% romoBbIX (CIIOKHAs TMPOILIGHTHAs CTaBKa). bynmer i y HHX
HeoOxouMasi cyMMa, eciiu oka OkcaHa B IepBOM KJlacce (cuuTaTh 00ydeHue B mkose 9 net)?

3aoanue 5.

bopuc xoder Bmoxute 50000 pyGneit Ha 5 neT, 4ToOBI MoNy4nTh HEe MeHbIne 70000
pyOreit. OguH OaHK mpejiaraeT BIOXKUThH JIEHbIW 1moa 8% TroloBBIX, a Apyroi - mox 0,5% B
Mmecsil. Kakomy 6aHky oTaath npeanourenue bopucy?

3aoanue 6.

Kakyio cymmy HYXHO BJIOXHUTH B OaHK, 4TOOBI yepe3 3 roja Ha cyeTy Obuio 59550
pyOIeii, eciu cioXKHas IPOIICHTHAs cTaBka OaHka paBHa 0,5% B Mecsir?

IIpakTHyeckas padora Ne§
«IIporpeccusi. ApudpmMeTnyeckas u reomerpuuyeckasi nporpeccuu. beckoneuno
yObIBalOIasi reoMeTpuYecKasi Mporpeccus»
3aoanue 1. Apudmermueckass mporpeccust (a,) 3agaHa yciIoBUSMHU: a, = 3,8-5,7n
Haiinure ag.
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3a0anue 2. T'eomerpuyeckas Imporpeccust 3ajaHa ycinoBuem b; = =7, b, + | = 3b,.
Haiinure cymmy nepBbIX 5 €€ 4JI€HOB.

3aoanue 3. Jlana reomerpuueckas nporpeccus (b,), 3HaMeHaTellb KOTOPOW paBeH 2, a
b, = 16. Haiigure by.

3aoanue 4. ApudmeTrndeckas mporpeccus 3ajgaHa ycjaoBuem a, = —11,9 + 7,8n. Haiinure
art.

3aoanue 5. BeimucaHbl TIepBbIe HECKOJIBKO WICHOB apu(MeTHIeCKOM mporpeccuu: —26 ;
—20; —14; ... Haiinute nepBbIii MOJOKUTEIBHBIN YIEH 3TON MPOTPECCUH.

3a0anue 6. BpIIMCaHO HECKOJIBKO TMOCIEAOBATEIBHBIX UWICHOB T€OMETPUUYCCKOM
nporpeccui: ... ; -12 ;x;-3; 1,5 ; ... HaliquTe unen nporpeccuu, 0003HauUEHHBIN OYKBOM X.

IIpakTyeckas padora Ne9
«CyMmma GeckoHe4HO YObIBaKoLeil reoMeTpu4eckoii nporpeccun. @opmy.ia cJI0KHBIX
NPOLEHTOB»

3aodanue 1. HaliTu KOHIIEHTpAIMIO COJIM B PacTBOPE, €CJIM Ha 5 JUTPOB BOJBI JOOABUIH
200 r comnu.

3aoanue 2. KnueHt MOXeT caenaTh BkiaJ B 6anke B cymme 50000 pyOneit Ha 3 roga 1o
cxeme npocTbie % u cioxuble %. bankoBckas craBka 10% rogoseix. Kakoi Bki1aJ BeITOJHEE U
Ha CKOJIbKO?

3a0anue 3. Haiitu TpeTuil wieH 6ecCKOHEUHOM reomeTpuueckoi nporpeccu (b,), cymma
KOTOpOM paBHa 8/5, a BTopoil uieH paBeH -1/2.

3aoanue 4. Cymma nepBOro M TPETHEro WICHOB T'€OMETPUUECKON MpOrpeccuu paBHa 35.
Cymma niepBbIxX 5 uiieHOB B 49 pa3 60Jblie cyMMbl X 00paTHBIX BennuuH. HaiiTu 3HamMeHarenb
Y [IEPBBIN YJIEH FEOMETPUYECKOUN POTrPECCUH.

3aoanue 5. S, — cymMMa MEPBBIX N WIEHOB T€OMETPUUECKOMN mporpeccuu. Jloka3are, 4To:
Sn(s3n_s2n):(82n_sn)2o

IIpakTnyeckas padora Nel0
«Mcnonb30BaHue NPOrpPeccuu AJsl pelieHUs peajbHbIX 32124 NPUKJIATHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkiaaaaM 4% ronoBsix. CKOJIBKO JIeHET OyJeT Ha CUeTy Y
BKJIaJ[UMKa yepe3 5 set, eciiu oH mosioxkui Ha cueT 100 000 p u He cHUMaI HauucaeHus?

3aoanue 2. buznecmen Koposun nonyuun B 2000 roxy npudsuie B pazmepe 1 400 000
pyonei. Kaxnasiii crneayrommii roa ero npuObUTs yBenuuuBaniach Ha 20% MO CpPaBHEHHIO C
npensiaymuM rogoM. Ckombko pyoneit coctaBuia npudsutb Koposuna 3a 2004 ron?

3aoanue 3. Kommanus «Anbda» Hadala WHBECTHPOBATH CPEICTBA B MEPCIEKTUBHYIO
otrpacib B 2001 rony, umest kanutan B pazmepe 4000 nomnmapos. Kaxnpiii rog, Haunnas ¢ 2002
rojia, oHa moJjrydaja mpuobLIb, KoTopas coctaBisiia 100% oT kamuTana mpeaplaylero roja. A
komnanus «bera» Hawana MHBECTHpPOBaTh CpeACTBa B Apyryio orpacis B 2004 romy, umes
kanutan B pazmepe 4500 mosutapos, u, HauuHas ¢ 2005 roma, €KeroaHO Mojydana MpUObLIb,
cocrapmsitoiryro 200% oT kanuTana npeaplayniero roga. Ha ckonpko Mom1apoB KanmuTainl OqHON
U3 KOMITaHUK ObLT O0JIbIe KamuTaia Apyroi k konmy 2007 roxa, eciu mpuObLTE U3 000pOoTa HE
u3bIManace?

3aoanue 4. Ha moBepXHOCTH O3€pa PACTYT BOJOPOCTH. 3a CYTKHM KaxKJaas BOJOPOCIH
JEJIUTCS TIOTIOJIaM, U BMECTO OJIHOM BOJOPOCIHU MOSBIAIOTCS [Be. EIé uepe3 CyTku Kaxaas u3
HOJIyYMBIIUXCS BOAOPOCIEH JenuTcs nomnosiaM U Tak gainee. Uepes 30 cyTok 03epo MOJIHOCTBIO
MOKPBUIOCH BOJIOPOCIAMHU. Uepe3 Kakoe BpeMsi 03epo ObLJIO 3aM0IHEHO HAMOJIOBUHY ?

3aoanue 5. buznecmen byoOmukoB nomyumsn B 2000 romy mpuOwsuib B pasmepe 5000
pyOuneii. Kaxnaplii cnemyromuii rog ero mpuObuib yBenuuuBaiach Ha 300% 1o cpaBHEHHIO ¢
npeabaymumM rogoM. Ckoiibko pyoseit 3apadotan by6nukos 3a 2003 roa?

IIpakTnyeckas padora Nell
«3HAaKHM CHHYCA, KOCHHYCA H TAHT€HCA»
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3aoanue 1. B tpeyronsauke ABC yron C pasen 90°, AC = 6, AB = 10. Haiigure sinB.
3aoanue 2. B tpeyronsauke ABC yron C pasen 90°, BC = 10, AC = 7. Haiinure tgB.

21
3
3aoanue 4. OnpenennTsh 3HaKU CUHYca U KocuHyca yria 800°.

3adanue 5. OnpenenuTs 3HaKU Sin3 u cos3.

5n
3adanue 6. OnpenenuTh 3HaK TaHT'€HCA yriia s

3adanue 3. OnpenenuTh 3HaKU CUHYCa U KOCHHYCA yIJia

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckue TOKICTBA»

1
3adanue 1. Beraucnuts tgo, eciu coso = pHa € (37”; 271)

. _ 5 . 3m,
3adanue 2. Beraucnuts tgo, eciu sino, = — T uo€ (r; 7,)
N . N2
3adanue 3. Halimute 3cosa, ecinu sino, = —%— no€ (3?71; 2m)
o . _ 26 i
3aodanue 4. Haiinnte 5sina, eciik cosa, = = uo € (0; >
. . 3
3aoanue 5. Halimure sina, eciim coso, = cHa € (0; g)
. . 2
3aoanue 6. Haiinute cosa, eciau sind =S Ho € (E; 7)

IIpakTnyeckas padora Nel3
«®opmyJabl IPUBEIEHU»
Dopmynvt npueedeHusn

. (o]
smé;”i- a —=cosa ,
e2

14/
cos{a;’i- a o+=sina ,
e2 o

. o]
s1n§a;’i +a +=cosa,
e2

(0]
cosg’i +a o+=- sina |,
e2 o

sin(p -a) =sina ,
cos(p-a)=-cosa ,
sin(p +a)=-sina ,

cos(p +a) =-cosa -

3aoanue 1

Bbraucnuts 1) sin 735 °; 2) tg?—g 0e3 MoMoIlK TabJIUI U MUKPOKAJIbKYJIATOpa

3aoanue 2

BhuncauTs ¢ omorsio hopmys npusenerms €03 13 +sin210 +7g420

3aoanue 3
CpaBHuUTb 4ncaa sin 500 ° U cos 600 °

3aoanue 4

JlokazaTh TOXIeCTBO Cfga ctg{;é—p +a 9;- 1
e2 2

3aoanue 5

18



. 3po
YHpocTuTh BBIPAKEHUE M HANUTH €r0 YMCIOBOE 3HAUCHHUE s1n$ - Tp{tgz @-p)) opu
e (%]

IIpakTnyeckas padora Nel4
«IIpumenenue (popmMy.J1 TPUTOHOMETPHUHM NIPH PELICHUHU 3a1a49»
Dopmynvt 0801HO20 apZymMenma
sin 2a =2sina cosa ,

coa =cosa-sina,
_ 2iga

1-tg’a’
sin3a =3sina - 4sin'a,
cosla =4cosa- 3cod .

tg2a

3aoanue 1
11p

Haiitu sin 2a u cos 2a , eciau 5p <a < , tga =0,75

3adanue 2

Haiitir sin 2a , ecn 90° <a <180°, sina :%

3aoanue 3
1+ cos 2a +sin 2a

YOpocTuTh BeIpakeHHE :
cosa +sina

3aoanue 4

4 .2 . 4
JlokaszaTh TOxaecTBO COS A - 6cosasina +sin'a =cosia

3aoanue 5
Pemmth ypaBHEHHE 8§ sin 2x cos 2x =4 .

IIpakTnyeckas padora NelS
«IIpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIPAKEHHII»

Dopmynvl nOIOGUHHOZ0 APYMEHMA

, a 1+ cosa
coS —=—""7",

2 2
. ,a 1-cosa
sm —=-———-
2

,a _1-cosa

tg-— = P
& 2 l+cosa
a
2tg—
sina :—23,
l+10% =
& 2
l-tgza—
cosa = az’
l+1g? =
& 2
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2tg a
tga = 2a
1- tg” —
3aoanue 1

Borunciuts £g] S 6es MIOMOIIM TaOJIUIl 1 MUKPOKAJIBKYJIATOpA

3aoanue 2
Beipa3zute cymmy S =sin a +cos “a 4epes cos 4a
3aoanue 3

2
BhINOIHUTE OHIKEHUE CTeNEHH sin > 30 °, cos 2 27°, Ig 75

3aoanue 4
a . a
1+cos—- sin— a
Jlokazath TOXKAECTBO a 2 —. ctg y
1- cos—- sin —
2 2
3aoanue 5

Pemuts ypaBHenue 1- 2sitt 2x=0

IIpakTnyeckas padora Nel6
«CymMma 1 pa3HocTh CHHYCOB. CyMMa U pa3HOCTh KOCHHYCOB)
Dopmynst cnoxicenusn
sin(a +b) =sina cosb +cosasinb,
sin(a - b) =sina cosb - cosa sinb ,
cos(a +b)=cosacosb-sinasinb,

cos(a - b)=cosacosb +sinasinb,
tga +tgb

1- tgatgb’

tga +1gb

1- tgatgb

ig@+b) =

ig@-b)=

3aoanue 1

Berancnure tg(600 +a), ecmt iga =- 3.
3aoanue 2

JlokasaTh TOXKIECTBO sina cos b :%(sin(a +b)+sin(a - b))

3aoanue 3

Brmauciautb cos(a +b),€CIH cosa :i u 3—p<a <2p, cos b =- E Up<a <3—p
13 2 13 2

3aoanue 4

cos@ +b)+cos@ - b)
cosa cosb

YIpocTuTh BeIpakeHNE

3aoanue 5
Pemnte ypaBHEHHE sin 3x cos 2x =cos 3xsin 2x + 1

Dopmynvt CyMMbl U PA3HOCMU CUHYCO8 (KOCUHYCO8)
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a+b a-b

sina +sinb =2sin cos ,
2 2
. . .a-b a+b
sina - sinb =2sin cos
2 2
a+b a-b
cosa +cosb =2cos 5 cos >

.a+b . a-»b
cosa - cosb =-2sin > sin .

3aoanue 1
BeraucauTb cos 165 ° - cos 75°
3aoanue 2
[IpeobpazoBarh B MPOU3BEACHUE CYMMY sin a + cos b
3aoanue 3
sin 2a +sin 5a - sina

JlokazaTh TOXIECTBO =tg2a
cosa +cos2a +cosSa

3aoanue 4
IIpeoOpa3oBath B mpousBeneHHUE sin 18" + sin 20 °
3aoanue 5

VIIPOCTUTH BEIPAKEHUE sincjag +a2 sin(B -a)
e4d o 4

IIpakTnyeckas padora Nel7
«I'padpuk pynkuuu. Uccinenopanmne GyHKkuum»
3aoanue 1
Hccnenosath GyHKIHIO | y=x>—1
3aoanue 2
Haiitu MHOXeCTBO 3HaueHUN DYHKITUH
f(x)=3x>—-5x*+2
3aoanue 3
HccnenoBath GyHKIHIO.
——1(* =322 +4),

3aoanue 4
HccnenoBath GhyHKIHIO.
X

y(x)="

3aoanue 5
[IpoBecTr noIHOE HCCIeTIOBaHUE (PYHKIIMHI:

_x2+8

Y=

IIpakTnyeckas padora Nel8
«CBolicTBa ¥ TPapUKHU CTENEHHBIX, MOKA3ATEAbHBIX U JIOTAPU(PMHUUYECKUX
GyHxumin
3aoanue 1
1. Ha KakoM pUCYHKe npeactaBaeH rpaduk nokasaTenbHOM GyHKUMN ?
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y y yl\
1

0| ol x 0 %

B r
3aoanue 2
2. Ha KakoM puCyHKe npeacTaBfieH rpaduk cTeneHHon GyHKumMm ?
y.’ yl\
1
0 ; 0 x
A b B r
3aoanue 3
3. YcTaHOBUTE COOTBETCTBUE MeXAY GYHKUMAMU U UX rpadpukamMm?
1
11 o _
1) y= (?)x: 2)y =x4; 3)y=x 8. 4) y =logsx

)

v ¥ Y

1

0| 5

0 X 0 x
A B
1) 2) 3) 4)
3aoanue 4

Jns dynkuun y= log 1X BbIOEpUTE NMPaBUIIbHBIE YTBEPIKICHUS:

7

1) ®ynkuus Bo3pacTaeT Ha Bcel 00JIaCTH ONpEEICHNUS;
2) @yskuus yObIBaeT Ha Bcei 00JIACTH ONPEAEICHUS;

3) Oonactb 3Hauenus GyHkuuu E(y)=(— oo; + oo)
4) T'paduk ¢pyskmuu npoxoaut yepes Touky (0;1)

3adanue 5

4. Ha KakoM pucyHKe n3obpaxeH rpaduk GyHKumn iy = log, x?

22




0

=y
(=1 -
=

b B r

IIpakTnyeckas padora Nel9
«Hcnonb3oBanne rpapukoB GPYHKUMH 1JIA pelIeHUs] YPABHEHUI U CHCTeM»

3aoanue 1

Pemutes ypaBHeHue rpadudeckum criocodom: 2x—10=2
3aoanue 2

PemnTh ypaBHEHHE TpadMIECKUM CIIOCOO0M: X>+2Xx—8=0
3aoanue 3

3
Pemnute ypaBHeHHE TpaduaeckuM criocooom: 2 x12=0

3aoanue 4
Pemuts ypaBHeHHe rpaduyeckuM cnocoooM: 2x3—x—1=0.
3aoanue 5
y=3x-4
Pemmmts ypaBHeHue rpadudeckuM criocoOom:
{y +2x =1
IIpakTnueckas padora Ne2(
«IlepecTanoBkH U (pakTopual. Uuciio coueTraHuin

3aoanue 1

Ha cTtpaHuiie nHTepHET-Mara3uHa OACKIbl pa3MelieHbl Tpu GpyTooiaku. Eciu moMeHsTh
UX pacrojoXeHHe Ha CTpaHHIle, MOJY4YUTCs HoBas mnepecTaHoBKa. CKOJIBKUMHU criocoOaMu
MOJKHO PACIIONOXKUTH (HyTOONIKM Ha cTpaHulie?

3aoanue 2

UToObl BBIMIOJIHUTH €KETHEBHBIM KBECT, MTPOKY HYXKHO MPUHECTH Mary KOp3UHY C
YEeTBIPbMSI KPUCTAJUIAaMHU pa3HOro IBeTa. IlepBoil HEOOXOAMMO HAaWTH KOP3MHY, a KPUCTAILIbI
MOXXHO CJIOKHUTh B He€ B MPOM3BOJIBHOM mopsiake. Kak HallTH 4mcio crocoOOB BBIMOIHUTH
3aganue?

3aoanue 3

Henaneko ot monws3oBarens ectb 9 pectopanoB. M3 HUX Hamo BEIOpATh 4, KOTOPHIE Oy Iy T
0TOOpaxaThcsi Ha TTIABHOM 3kpaHe. CKOJIBKO €CTh CIOCOO0B BEIOpATh peCcTOpaHbI?

3aoanue 4

CKOTBKMMHU CIIOCOOAMH MOHO 3allOJTHUTH CIIOPTUBHBIN MbEIECTal U3 TPEX MECT, eclin
ectb 10 mpeTeHIeHTOR?

3aoanue 5

N3 9 akT€poB BRIOMpAIOT YETHIPEX AT MacCOBKHU. [1opsiiok BIOpAaHHBIX JIFOJICH HE Ba)KCH.

CKOJIIBKO €CTh CITIOCOOOB BHIOpATh aKTEPOB?

IIpakTnyeckas padora Ne2l
«Tpeyroabuuk IMackans. ®opmysa ounoma HeroTtona»
3aoanue 1
PackpbITh CKOOKH B BhIpaskeHuu (x+1)°
3aoanue 2
PackpbITh CKOOKH B BhIpaskeHuH (a’-2b)°
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3aoanue 3
15
Haiitu 13-ii unen pa3noxenus OuHoMa (% + \/E)
3aoanue 4

11
Haiitu 7-# uneH pa3noxxeHus OnHoOMa (2x2 - y3)

3aoanue 5
PackpbITh CKOOKH B BEIpakeHun (X + 2)°

IIpakTuyeckasi padora Ne22
«PelieHue NpakTUYECKHUX 33724 ¢ UCMOJIb30BAHMEM NMPABUI KOMOMHATOPUKI»

3aoanue 1

TypareHTCTBO pacronaraer 3KCKYpCOBOJAMH IO BOCBMHU JPEBHEPYCCKHM TOpOaM.
ATEHTCTBO MPEANIOKUIO KIMEHTY BBIOpaTh MapUIpyT MOCEHIEHUS Tpex (U3 MPeasioKEeHHBIX
BOCBMH) TOPOJIOB B JIFOOOH moceaoBaTeIbHOCTU. CKOIBKO CYIIECTBYET CIIOCOOOB OpPraHU3aIun
TaKoro mMapuipyra?

3aoanue 2

CkonpKo cymiecTByeT crmocoO0B 00O3HAUEHHS BEPIIMH TPEYroJdbHOW MHUPaMUIBI C
nomonipio 6yks A, B, C, E?

3aoanue 3

CKOJIBKO Ppa3IMYHBIX YETHIPEX3HAUHBIX YHCEN CYIIECTBYET CIOCOO0B 0003HAYCHHS
BEPILKH TPEYTOJIbHON MUpaMuIbl ¢ moMolnbio OykB A, B, C, E?

3aoanue 4

CKOJbKO Pa3IMYHBIX YEThIPEX3HAUYHBIX YuCeN (Bce HU(PBHI KOTOPHIX Pa3IHUHbI) MOXKHO
3ammcarh, UCTOIbL3ys udpel 2, 4, 5, 6, 7, 8?

3aoanue 5

AnMmuHHCTpanusi ropoja pemwia nepeumeHoBath 3 ynunel. K BeiOopy Obuin
npeioxkeHsl 7 Ha3BaHU. CKONBKUMHU CIIOCOOaMH MOTYT OBITh IEPEUMEHOBAHBI 3TU 3 YIIHIIBI?

3aoanue 6

Pemnth oTHOCHUTENBHO M ypaBHEHUE:

1) G +Cy =T(m+3);2) 14C,,, =5C, 4: 3) Cs,,,, =66.

m+2 m+2 m
3aoanue 7

Brrauciautb
16 2

0 I 12 30
1) C,52) Ciy53) Ci54) Cg;5) Ci56) G,
3aoanue 8

3anucath pasnokeHue OUHOMa (Zx - 1)5

IIpakTnyeckas padora Ne23
«IIpuMepbI NpUMeHEHHSI MATEMATHYECKOI0 0KU/AAHHUSA (CTPaxoBaHue, JoTepest).
MaTteMaTHYeCKOe 0KHAAHHEe CYMMBI CIy4YalHBIX BeJTHYHH

3aoanue 1

bpocarorcst nBe wurpanpHele KOoCcTH. Haipaure wmaremaTH4ecKoe OKHMIAHUE UL
IPOM3BEICHUS OYKOB HA BBINABIIUX IPAHSX.

3aoanue 2

Crpenok BeleT cTpenb0y MO LEIM ¢ BEPOATHOCTBIO MOMAJaHUs MPHU KaKJOM BbICTpese
0,2. 3a kaxmoe momajaHue OH MOJy4daeT 5 OYKOB, a B CJIyyae IMpoMaxa OYKOB €My He
HauucysAoT. COCTaBUTh 3aKOH paclpesielieHusl 4Hucia OYKOB, MOJYYEHHBIX CTPEIKOM, 3a 3
BBICTpPEJIA, U BBIYMCIUTD MAaTEMaTHUECKOE OKUAAHUE 3TOU CITydaifHOW BEIIMYHMHBL.

3aoanue 3

3a nmom BHeceH cTpaxoBoil B3HOc 200 pyOmei. BeposTHOCTh eMy cropeTh B JaHHOU
MECTHOCTU JJIsl TaKOro THUMa JO0MOB oleHuBaercs, kak 0,01. B caywae, ecnmu nom cropwur,
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CTpaxoBasi KOMIIaHUs JIOJDKHA BBIIATUTH 32 Hero 10000 py6neit. Kakyro npuOblis B cpeaHeM
OXKUJIaeT TOYYNUTh KoMIanusi? Ha kakyto mpuOBLITh CMOKET paCCUNTHIBATH KOMITAHUS, €CITH IS
MONTy4eHUs CTpaxoBoi cyMMebI B pasmepe 10000 py6ieii ona Oynet 6path B3HOC 100 pyOneit?

3aoanue 4

CornacHo aMepUKAaHCKUM CTAaTUCTHMUYECKUM TaOJUI[aM CMEPTHOCTH, BEPOATHOCTH TOTO,
4yTO 25-J€THUI 4YelIOBEK MPOXKHBET eile roj, paBHa 0,992 (ciemoBarenbHO, BEPOSITHOCTH TOTO,
4TO OH yMmpeT, paBHa 0,008). CtpaxoBast KOMIIaHUS MIpeUIaraeT TaKOMY 4YeJIOBEKY 3acTpaxoBaTh
CBOIO JKU3Hb Ha roja Ha cymmy 1000$; ctpaxoBoit B3HOC paBeH 10$. Haiitm maTemaTuyeckoe
O’KU/IaHuE TPUOBLUTH KOMIIAaHHH.

3aoanue 5

bankoBckas opraHusanus BbAaeT 3aiiMel o 1 MitH py0. cpokom Ha 1 roa. BepostHocTh
HeBo3BpaTa kpeauta — 1%. Kakyro mpoleHTHYI0 CTaBKy JOKEH YCTaHOBUTH OaHK, 4TOOBI B
CpeHEeM UMETh IpUObUIb?

IIpakTuyeckas pabora Ne24
«Onepanuu Ha/X COOBLITUAMMU: NepeceyeHne, 00beTHHEeHUEe COOBITHIA,
NPOTHBOMOJIOKHbIE COOBITUS

3aoanue 1

Buka nomkHa BEIOpaTh TOJIBKO OAMH AeCepT U3 8 BUAOB KOKTEHIS, 5 BUIOB MOPOKEHOTO
u 5 Bug0B orypra. CKOJBKUMHU CIIOCOOaMH OHA MOXET BbIOpATh AecepT?

3aoanue 2

B rpynne 7 yenoBek uMerT «5» 1Mo MareMaTuke, 9 yenoBek — «5» no ¢unocopuu. B
ceccun 2 sKk3ameHa. M3BecTHO, 4TO 4 dYenoBeKka CAaIM CecCUI0 OTIMYHO. CKOJBKO 4YelIOBEK
UMEET XOTsI OBl OJTHY TISTEPKY B CECCHU?

3aoanue 3

Mapuna xynuna 3-X KponwkoB: ceporo (c¢), Oemoro (0) m psidoro (p). Ckombko
CYLIECTBYET Pa3JIUYHBIX CIIOCOOOB MOCAJANUTh 3TUX KPOJIMKOB B 3 KJIETKH, €CJIH B OJJHON KIIETKE
MOYET HaXOJUTHCS TONBKO 1 Kponmk?

3aoanue 4

Opa xouer mnomobpate oxexay I KiIaccHOro Bedepa. CKOJBKO Pa3IUYHBIX
KOMILJIEKTOB OZCKAbI MOKET MOIy4uuThesi y FOpbI, ecnu y Hero ectb Mallku 2-X I[BETOB, HO Y
Ka)XJIOTO IIBETa €CTh 3 Pa3IMYHBIX BUAA (OTHOLBETHAas MalKa, B TMOJOCKY M B KJETOUYKY), a
Takke Oenble U Y€PHBIC MIOPTHI?

3aoanue 5

CKONBKUMH PA3IMYHBIMU CIIOCOOAMH MOKHO COCTABUTh CITUCOK YYCHHKOB U3 6 4eTOBEK?

IIpakTuyeckas padora Ne25
«Caoxenne BepositHocTeii. He3aBpucuMblie cOObITHA. Y MHOKeHHE BEPOSTHOCTEI

3aoanue 1

B ypue naxomutcst 15 Genbix, 5 kpacHbix u 10 u€pHbix mapos. Hayran m3snekaercs 1
map, HaliTH BEpOSATHOCTh TOT'O, YTO OH OyJeT: a) OenbiM, 0) KpaCHBIM, B) YEPHBIM.

3aoanue 2

B marasun noctynuino 30 X0n0AUIBHUKOB, MSTh U3 KOTOPBIX UMEIOT 3aBOJICKON 1e(heKT.
Cry4aitHpiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJleT
0e3 nedekra?

3aoanue 3

Hab6upas nomep tenedona, aboHEHT 3a0bLT IBE MOCASAHUE U PBI, HO TOMHHT, YTO OJHA
U3 HUX — HOJIb, & JIpyras — Heu€THas. HaliTu BEpOSATHOCTH TOTO, YTO OH HAOEPET MpaBHIIbHBIN
HOMED.

3aoanue 4

AOGOHEHT 3a0bl1 MUH-KOA K CBOEH CHM-KapTe, OJIHAKO MOMHHUT, YTO OH COAEPKHUT TPH
«TATEPKM», a OHA U3 IU(p — TO U «ceMEpPKa», TO U «BOCbMEpKa». KakoBa BepoSTHOCTH
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YCIICIIHOW aBTOPHU3AIIMH C TIEPBOM TOTBITKH ?

3aoanue 5

HaiiTi BeposiTHOCTH TOTO, YTO TIPU OpPOCAHUH JIBYX UTPATBLHBIX KOCTEH B CyMME BBITIAJICT:
a) MATh OYKOB; 0) HE OoJIee YETHIPEX OUKOB; B) OT 3 10 9 OUYKOB BKIIIOUUTENBHO.

3aoanue 6

B mudt 20-sTaxkHoro jmoma Ha mepBOM dTaxke 3anuiyd 3 yenoeka. M moexamu. Haittu
BEPOATHOCTH TOTO, YTO: @) OHU BBIMIYT HA Pa3HBIX ITaKax 0) JBOE BBHIMAYT HA OJHOM JTaxe; B)
BCE BBIMJIYT HA OJTHOM 3TaXKE.

3aoanue 7

KakoBa BepOsSTHOCTH TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyJIeT OAWH Ty3 WU OIUH
KOpoJib?

3aoanue 8

B smmke HaxomuTcs 15 kadecTBeHHbIX ©W S5 OpakoBaHHBIX JfeTaneid. Haymauy
u3BiekaroTes 2 aetanu. Haiftu BeposiTHOCTH TOro, yTO: a) 00€ AeTanu OyAyT KauyeCTBEHHBIMU;
0) onHa aetanb OyAeT KaueCTBEHHOM, a 0JJHa — OpakoBaHHOI; B) 00e AeTanu OpaKoBaHHBI.

3aoanue 9

Urpoky B mokep cmaércs 5 kapr. HallTu BEpOATHOCTH TOTO, YTO OH MOJYYMT: a) mapy
JIECSATOK M TIapy BajeToB; 0) dent (5 kapT 0OMHON MacTH); B) Kape (4 KapThl OJJHOTO HOMHUHAJA).
Kakyro u3 nepedricieHHbIX KOMOWHAIUI BEPOSTHEE BCETO MOTYYHUThH?

IIpakTuyeckasi pabora Ne26
«Cany4aiinble BeJJMUMHbIL. LleHTpa/ibHbIe TeHAEHUMH CIy4aiiHON BeTHYUHBI»
3aoanue 1
Haiinem maTemaTmyeckoe OXUIaHUE CIyYalHOW BEIMYMHBI X — YHUCIIA CTAaHIAPTHBIX
Jetanei cpenu Tpex, oToOpaHHbIX U3 maptuu B 10 neraneil, cpean KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pacnpeaeneHus it X. M3 ycioBus 3aiauu ciaenyer, 4To X MOXKET NPUHUMATh
3HaueHus 1, 2, 3.

3aoanue 2

3ajaH 3aK0H pacupeAeICHUs JUCKPETHON CIIy4alHON BEIMYMHEI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) mMaTreMarnueckoe oOXuJaHue; 2) AUCHEpPCHIo; 3) cpelHee KBaJgpaTHuecKoe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) martemaTudeckoe oOKuaaHue, 0) IUCIEPCHIO, B) CpeaHEe KBaJApaTHUECKOe
OTKJIOHCHHME JUCKPETHOM CIy4alHOM BENMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpeleiICHHUs,
3a/ITaHHOMY TaOJINYHO:

8 4 6 5

0 0 0 0
,2 ,5 2 ,1

3ananue 4
HenpepriBHas cnyuaiinas BennuuHa X 3a/1aHa HHTETPAIbHON (PYHKIIMEH pacipeeieHus:
0Onpux <0,
F() ={x®npno<x<l,
1npnx>1.

Haiitu: 1) auddepenuuansuyio ¢GyHKnu pacnpenenenus f(x); 2) MareMaTuueckoe
oxkxunanue M(x); 3) aucnepcuto D(X).
3aoanue 5
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Pabounii o0cimyxuBaeT Tpu craHka. M3BecTHO, UTO BepOsATHOCTH OecniepeOoitHON paboThl Ha
MPOTSHKEHUH OJTHOTO Yaca Mociie HaJla Ky paBHa i rnepBoro cranka 0,9, 71 BTOporo cTaHka —
0,8 u mst Tperbero cranka — 0,7. HaliTu BEpOSTHOCTB TOTO, 4TO 3a 3TOT Yac JIMIIb OJUH CTAaHOK
OTKaXeT B paboTe U moTpedyeT BMeNIaTeIbcTBa padodero.

3aoanue 6

BeposTHOCTE monaanus B LIeJb IPU OTAENBHOM BbIcTpene paBHa 0,6. HaliTu BeposTHOCTB
TOTO, 4TO YKCci0 nonaaanuit npu 600 BeIcTpenax OyaeT 3akiiodeHo B npenenax or 330 mo 375.

3aoanue 7

Haiitu: a) maremarundeckoe oxwujpaHue, 0) IHUCIEPCHUIO, B) CpelHEee KBaJApaTHYECKOe
OTKJIOHEHHE JUCKPETHOM CIIy4YalHOW BEJIMYMHBI X MO M3BECTHOMY 3aKOHY €€ pacIpeelCHHUs,
3aJaHHOMY TaOJIMYHO:

X 8 4 6 5

P 0,2 0,5 0,2 0,1

IIpakTnyeckas padora Ne27
«3aKoH 00Jb1IKX YK ces. BbIOOpOoYHBI MeTO1 HCCIeT0BAHUIN

3adanue 1

O1eHUTh BEPOATHOCTh TOTO, YTO B TEUEHHWE OJIMKaHIIero IHsS MOTPeOHOCTH B BOJE B
HacejeHHOM myHKTe npeBbicut 150 000 11, ecmu cpenHecyTOYHast MOTPEOHOCTh B HEM COCTaBIIsET
50 000 .

3adanue 2

CpenHee 4YMCIO COJIHEUHBIX JHEW B TOAy Mg AaHHOW MecTHOCTH paBHO 90 OueHuthb
BEPOSITHOCTH TOT'O, YTO B TEUEHHUE T'0JIa B 3TOW MECTHOCTH OyneT He Oosiee 240 COTHEUHBIX THEH.

3aoanue 3

[Ipumep 3 [InuHa M3roTaBIMBAEMbIX JIETAJICH SABJISETCA CIyYallHOW BEJIMYMHOM, cpeaHee
3HaueHue koropoil 50 mm. CpeaHekBaJpaTUYHOE OTKJIOHEHHE 3TOM BeauuuHbl paBHO 0,2 MM.
OueHuTh BEPOSITHOCTh TOTO, YTO OTKJIOHEHHWE JUIMHBI M3TOTOBJIEHHOW JETalu OT €€ CPEIHEro
3HAUYEHUS TI0 a0COTIOTHON BeIMunHe He npeB3oiaet 0,4 mwm.

3aoanue 4
CpennecyTouHOE MOTPEOJICHNE IIEKTPOIHEPTUU B HAaceIeHHOM myHKTe paBHO 20 000 kB1/4,
a cpemHekBaapatnyHoe OTKIoHeHHEe — 200 kBt/4. Kakoro morpeOiieHust AJIEKTPOIHEPTHH B

O9TOM HACCJICHHOM ITYHKTC MOXXHO OXWIAATh B 6nnmaﬁmne CYTKHU C BEPOATHOCTHIO, HC MeEHbBIIEH
0,967

3aoanue 5

Cpennuii Bec kimyOHst kaptodens paBeH 150 r. OueHUTh BEpOSATHOCTH TOTO, YTO HayJady
B3ATHIN KITyOeHb KapTogens Becut He 6onee 500 r?

IIpakTnyeckas padora Ne28
«HenpepbIBHBIE CIyYyaiiHbIe BeJIMUYMHBI (PacnpeaeeHus )»

3aoanue 1

[TpousBoauTcs cepus U3 5 HE3aBUCUMBIX OJJMHAKOBBIX HKCIIEPUMEHTOB. BeposTHOCTH yaaun
B OJIHOM JKcrepuMeHTe paBHa p = 0.6 KakoBa BepoATHOCTb, 4YTO KOJIMYECTBO yaay OyaeT

(a) poBHO 27

(b) posHO 3?

(c) oT 1 10 3 BKIFOYUTEIBHO?

3aoanue 2

[TpousBoauTcs cepus U3 5 HE3aBUCUMBIX OJJMHAKOBBIX HKCIIEPUMEHTOB. BeposTHOCTh yaaun
B OJIHOM DKcliepuMenTe paBHa p = 0.6 KakoBa BEpOATHOCTB, 4TO KOJTMYECTBO yaad OyIeT

(a) poBHO 27

(b) poBnoO 3?
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(c) oT 1 10 3 BKJIIOUUTENIBHO?

3aoanue 3

W3BecTHO, YTO HeMpepbIBHAs cioyyaiiHas BenuuMHa X pacrpeielieHa paBHOMEPHO Ha
otpeske oT 2 1o 10.

(a) Onpenenute, yeMy paBHO 3HaU€HHE (PYHKIIMU TJIOTHOCTH Ha JAHHOM OTpPE3KeE.

(b) PaccumnTaiiTe MeauaHy pacrpeaesieHus.

IIpakTnyeckas padora Ne29
«IloBTOpPEHME U3YYEHHOT 0>
3aoanue 1

2
YnupocTtute BhIpaxeHue: (a”) 2.
3aoanue 2
Anexceit xouet BinoxuTh 50000 py6neit Ha 6 ner, yToObl MOXy4uTh He MeHbIine 70000
pyonei. Ogun OaHK mpejyaraeT BIOXKHTh JNEeHbru mox 9% romoBwix, a apyroit - mox 0,7% B
mecs. Kakomy 6anky otaate npennoutenue bopucy?
3aoanue 3
Pa3noxute Ha MHOXMTENN yncio 68 740
3aoanue 4
Jana reomerpuueckas mporpeccus (b,), 3HamMeHaTendb KOTOpod paBeH 3, a by = O.
Haiigure bg.
3aoanue 5
bank nauncnser no Bkinaaam 7% roaoBbix. CKOJIBKO JIeHer OyAeT Ha cueTy y BKJIaJ4uKa

yepes § sieT, ecau oH noJoxui Ha cyet 100 000 p u He cHUMaIT HauUCICHUS ?
3aoanue 6

. . 2
Hatigute coso, eciid sino =S uo €(t; 2m)

3aoanue 7
PemnTh ypaBHEHHE TpadUIECKUM CIIOCO00M: X>+4x—5=0
3aoanue 8

CKonbKO cyliecTByeT crocoOOB 00O03HAYEHHUs BEPLIMH Iapajulesenuiesa ¢ MOMOUIbIO
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTnyeckas padora Ne30
«IIpuMeHeHMe MPOU3BOAHBIX YJIEMEHTAPHBIX (PYHKIMI NIPU PellleHUN 3a1aD)
3aoanue
BoruncnuTh npon3BoAHY0 QYHKIUU:
1. x7 +5x° +24x% - 7

3
2. 7x4—\/;2
248

5
17

[98)

4. (5x2—3x !
5. (7x +4)%- (8 - 6x)°
6. 12x* - 5x7 + 8 - 3x
7. 1223 =
8. 12x3 +7i

T3
9. (4*-12)°

10. (12—7x)3-(x3—2x)4
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IIpakTuyeckas padora Ne31
«IIpou3BogHast M IKCTPEeMYMBbI (PYHKIHID)
3aoanue 1
Haiigure 3KcTpeMyMbI pyHKIHHU y = X> — 6>,
3aoanue 2
Haiiaure mpoMexyTK MOHOTOHHOCTH YHKIIMH y = -X2 + 2X — 3
3aoanue 3
CocTtaBbTe ypaBHEHHE KacaTelIbHOU K rpaduky GyHKIMHA y = X3 — X2 B TOUYKE ¢ aOCIHCCOM
X0 = -1.
3aoanue 4
Haiinute Haubosbliiee 1 HauMeHbllee 3HaYeHUe QYHKIMU Y = X + Ha oTpeske [1; 3].
3aoanue 5
Haiinute sxctpemymsl GpyHKImm y = 2x3 — 3x2.
3aoanue 6
Haiinute mpomMexxyTKM MOHOTOHHOCTH (PYHKIUH Yy = X2 — 2X + 3
3aoanue 7
CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky QyHkiuu y = x3 + X2 B Touke ¢ abcuuccon
x0=1.
3aoanue 8
Haiigure Haubosbliee 1 HaMMEHbIIee 3HaueHne (QYHKIUHU Y = - X - Ha oTpe3ke [1; 4].

IIpakTuyeckas padora Ne32
«IIpoBeaeHue ¢ MOMOIUBLIO NPOU3BOAHOM MCCJIEIOBAHUA (PYHKIMID)

3aoanue 1

C nmomomibio NpoU3BOJHON HAWAWTE MPOMEKYTKHM BO3pACTaHUS U yObIBaHMSA (PYHKLUU:
f(x) = 2x3 — 3x2 — 36x + 40.

3aoanue 2

Uccnenyiite QyHKIUIO M mocTpoiiTe €€ rpaduk: f(x) = -0,5x> + 2x + 6.

3aoanue 3

Haiigure HamGosbilee W HauMeHblnee 3HadeHus Qynkmun f(x) =x*— 8x>+ 5 Ha
IpoOMeXyTKe [-3;2].

3aoanue 4

C nmnoMombl0 TNPOU3BOJHOM HaMIuTe TNPOMEXKYTKH BO3pacTaHUs M yObIBaHUS
Gynxmun: f(x) =x* — 8x2 + 3.

3aoanue 5

Uccnenyiite QyHKIMIO M OCTpoiiTe eé rpaduk: f(x) =-x2 - 2x + 8.

3aoanue 6

Haiinure nambonbluee ¥ HauMeHblnee 3HadeHus (ynkumu f(x) = 2x3 + 3x*>— 36x Ha
orpeske [-2;1].

3aoanue 7

C nmnoMombl0 TNPOU3BOJHOM HaMIuTe NPOMEXKYTKH BO3pacTaHUs M yObIBaHUS
Gynkmun: f(x) = 2x3 — 15x2 + 36x.

3aoanue 8

Uccnenyiite QyHKIMIO M OCTPoiTe €€ rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

Haiinure HamGosbiiee M HauMmeHblnee 3HadeHus Qynkmuu f(x) =x*— 2x>+ 3 Ha
npoMmexyTke [-4;3].

IIpakTuyeckas padora Ne33
«O0mue MeToAbI pellieHUs1 ypaBHeHUii. MeToa pa3iioxkeHusi Ha MHOkUTe . MeTo
BBe/IeHHUsI HOBOI NepeMeHHOoI»
3aoanue 1
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Pemrntsb ypaBHerne Vx> —5x +1 =Vx —4

3aoanue 2

Pemnts ypasrenne x* —5x° + 8x? —5x +1 =0
3adanue 3

Penuts ypaBuenne 9% —4 3% +3 =0

3aoanue 4

Pemuts ypaBHenue sin2x =0

IIpakTuyeckas padora Ne34
«PelreHne HEPABEHCTB € OJHOM IepeMeHHO»
3adanue 1

Vx+1
Pemuth HEPaBCHCTBO 5 >0

3aoanue 2

1.1 .

Pemuts HepaBeHCcTBO 3x +
x-8 "~ x-8

3aoanue 3
\x

x2—8x+7 x2-8x+7

Pewntb HepaBeHCTBO

3aoanue 4
2
Pemuth cructeMy HepaBEeHCTB {5x x“ 20,
6—-2x <-2.
3aoanue 5
2 —_—
PeluTh cUCTEMY HEPABEHCTB {6x 5x+1 <0,
5x-2>0.
IIpakTuyeckasi pa6ora Ne35
«PelieHHe HEPABEHCTB METOI0M HHTEPBAJIOB)»
3aoanue 1
T

\/

\

o N
Pemmts HepasencTso (& — 7) (2 + 5)

3adanue 2 .

(2-2" 0
Pemnte HEpaBeHCTBO (z-1(z-3) "
3aoanue 3 .

.l - 2_} “

G Y

PelnTh HepaBeHCTBO (&' — 1) (2 —3)
3adanue 4

(x +2) (;r.'2 —4x + T)

Pemuts HepaBeHCTBO T—5

IIpakTuyeckasi pabora Ne36
«Peuienue cucTeM ypaBHeHHH MeTOI0M MOJCTAHOBKH, METOI0M AJTre0panvdeckoro
CJIOKEeHMSI U METOI0M BBe/IeHNsI HOBOW MepeMeHH o

< ).

3aoanue 1
x+2y =-1,
Pewmuts cucreMy ypaBHEHUIN »
44" =16.
3aoanue 2
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3yt -2x =5,

Pemmmth cucremy ypaBHeHUM {
4—-6+3Y+2=0.

3aoanue 3
Pemmmts cucremy ypaBHeHI/H?I{ZX *9Y =162,
3%4Y =48.

3aoanue 4
31 <3,

Pemmts cucremy ypaBHeHI/Iﬁ{ 320 o Passd
X —4Z __ X“+X+
(0/2) - (0/2) .
IIpakTnyeckas padora Ne37
«Pemenne MppanMoOHAJbHBIX U MOKA3AaTEJIbHBIX YPABHEHUI U HEPABEHCTB)
3aoanue 1

Pemnth HepaBeHCTBO V2 — X —x2 >—1

3adanue 2

Pemnte HepaBeHCTBO \/ 15 - 2x - x
3aoanue 3

2 4 x -3>2x—-7.

2
Pemrnth ypaBHenne 4 X T = 11—6

3aoanue 4
Pemntsb ypasHenne 573 — 3+ 551 — 10+ 5% = 4

IIpakTuyeckas padora Ne38

«B3auMHOe pacnoJio;KeHne NPSIMbIX B IPOCTPAHCTBE. YTO0J MEKIY ABYMSI
NPSAMBIMID)
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3amaua 1

[IpsiMast a HE JICKUT B
IUIOCKOCTH
napajiesorpaMma
ABCD.Onpenenute
B3aUMHOE PACIIOJI0KCHHE

npsimbix a 1 BC,ecnu a 11

AB

B

3amaua 2

1.IIpsimast a He TEKUT B
mockoct ABC.Onpenenure
B3aMMHOE PACIIONOKEHHE

npsambix a u AC,ecnu a 11 AB

3amauya 3

1.ITpsimast a He IeXKUT B
miockocty Tpanenun ABCD.
Omnpenenure B3auMHOE
pacnonoxenue npsamsix a u BC,

eciu a I1 AB.
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3amaua 4

1.lan Terpasap ABCD.
Ornpenenure B3auMHOE
PaCTIONIOKEHUE TIPSMBIX

AD un BC.

3amaua 5

1.Onpenenure B3auMHOE

pacnosoxeHue npsmMelx MA u

DC

3amaua 6

1.Onpenenure B3auMHOE

pacnosnoxenue npsamMeix AN u

CM, ecmtu NMN(ABC)

Puc. 1

IIpakTnyeckas padora Ne39
«IlepneHANKYISAPHOCTD MPAMOIi 1 MI0cKocTH. Teopema 0 Tpex mepneHANKYIAPAX»

Bapmuanr 1

Al. ITonw3ysich n300pakeHHEeM Ha pUCyHKE 1, Ha30BUTE:

a) Touky nepeceuenus npsasmoit AD c¢ mockocteio DD, C;

0) nuHuto nepeceuenus miockocteit ADD, u DCD.

B xaxoit u3 miockocreit ADD;, A;BB, D

BB,C,, BCD He nexut Touka A?

A2. [lepeuepTTe pUCYHOK 2 B T€TpaJb U MOCTPOMTE:

a) Touky nepeceuenus npsmoir MH ¢ mnockocteio ABC;

0) nmuaMIO epecedenus mwiockocteit MHB u ABC.

Bl. Touka O — 1HEHTp OKpPY>KHOCTH, OMHCAHHON OKOJO

TPEYroJbHUKA

ABC. IlpunHaminexut

JIn
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IUIOCKOCTH, B KOTOPOi1 Jiexkat Touku A, B u O?

Bapuanr 2
B, 43
A ; Al. ITonp3ysick N300pakeHUEM Ha pUCYHKE 1, HA30BUTE:
A, : 5,
; a) Touky nepeceuenus npssmoit MC ¢ minockocteto B BCy;
M Bi 0) nunuto nepeceuenus miockocteit MC,C u BCB;.
| S SFER c
B kakux wu3 miockocteii ADD,
- D
A D ABB,;, ABD, MD,C,, nexur npamas o N
Puc. 1 \
MD]Q // I‘\.I
r \‘
/ H
f'/ I\"
A2. IlepedepTuTe pUCYHOK 2 B TETPAIb U IOCTPOUTE: & \-\
\
a) Touky nepeceuenus npsmoit PK ¢ mmockocteio ABC; / -
7 A——— el
6) nunuto nepeceyenus miockocreit PKC u ADC. N /
Bl1. Touka O — 1eHTp OKpPY>XHOCTH, OIMCAHHON OKOJIO . C2
Wuc,

yeTtbipexyroibiuka ABCD. Touku A, O u C

MIPUHAIIIEKAT INIOCKOCTH a [IpuHannexuT am 3ToH II0CKOCTH BepinHa D?

IIpakTnyeckas padora Ned(
«IlepneHANKYJISAP U HAKJIOHHBbIE. YT0J MEXKAY MPAMOil U MJI0CKOCTBIO.
JAByrpaHHbIid yroJn»

Bapmuanr I

1. [Ipsimas a mapasuienbHa IVIOCKOCTH O, TIpsiMasi b Taxoke nmapasisenbHa MI0CKOCTH
o. Moryr in a u b:

a) beITh napamienpHBIMU?

0) [lepecekatncs?

B) BBITh CKpemuBarOIIMMUCS IPSIMBIMU?

2. Touka M JIEKUT BHE IIJIOCKOCTH napajuieorpaMmma ABCD.
a) Jloxkaxute, uro cpeaHue JMHMM TpeyroibHukoB MAD u MBC mnapamienbHsl.
0) Haiimute sTu cpenHue NWHUM, €Ccau OOKOBas CTOpOHA IapajuiesiorpaMMa paBHa 5, a ero
BBICOTA pPaBHas 4 U IEJIUT CTOPOHY, K KOTOPOH IPOBE/IeHA, MTOI0JIaM.

3. IInockocts a nepecekaer ctopoHbl AB u BC tpeyronsauka ABC B Toukax M u N
cootBeTcTBEHHO. BN:NC=5:8. MB:AB=5:13.

a) loxaxkure, uro AC || a.

0) Haitnure MN, ecu AC=26.

4. Yepes Bepmnny C kBagpata ABCD, npoxogut npsamas CK, He nexaias B INIOCKOCTH
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KBaJpaTa.

a) Jokaxwure, uto CK u AD ckpenruBarommecs.

0) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
75 rpagycoB?

Bapuanrt 11

1. [Ipsimas a mepecekaeT IIOCKOCTh o, MpsiMast b Takke mepecekaeT MIOCKOCTH o. MoryT
mmaunb:

a) beiTh mapannensHpIMU?

0) [lepecekaTncs?

B) BBITh cCkpenBaronMMUCs NPSIMbIMU?

2. Tpeyronsuuk ABC u tpaneuus KMNP umerot o6myto cpennroro nunuto EF, MN||EF,
EF||BC.

a) Joxaxwure, uro BC|| KP.

0) Haiinure KP 1 MN, eciu BC=24, KP:MN = 8:3.

3. IlnockocTh o mpoxoaut yepe3 cropony AB tpeyronbauka ABC. Ilpsmas nepecekaer
croponsl BC u AC B Toukax M u N cootBercTBeHHO. MC:BC=6:13, NC:AN=6:7.

a) Joxaxwure, utro MN || a.

0) Haiigure MN, eciu AC=39.

4. Touka F nexxut BHe tuiockoctu Tpaneunu ABCD.

a) Jlokaxxure, uto AF u BC ckpemuBaroruecs.

6) UYemy pasen yron mexay AF u BC, ecau yron AFD paBen 70 rpagycos, yron FDA

paseH 40 rpagycos?

IIpakTnyeckas padora Ne4l
«BpIyuc/ieHne 371eMeHTOB MHOTOTPAHHMKOB: pé0pa, AMaroHaJu, yribh»

3aoanue 1 —
o v v . r
OT nepeBsSHHON NMPaBUILHON MATHYTOJIBHOM MPU3MBbI OTIIMIIWIM Bee €€ [ __;,:h
(v (s —
BeplIMHbI (cM. puc.). CKOJIBKO TpaHed y MOITY4YHMBIIETOCs MHOIOTPAaHHHKA [ ] '

(HeBuaUMBIE pEOpa HA pUCYHKE HE N300pakeHbI)?

A At
3aoanue 2
Haiinure yromu ABD MHOT'OI'PAHHUKA, D, | ¢
n300paKEHHOTO Ha pHCYHKe. Bce aByrpaHHbBIC YTIIBI ) 2 |_; A
MHOTOrpaHHMKa ImpsMble. OTBET JaiTe B rpagycax. - i——:_fz 1
|
|
“1
|
A
3aoanue 3 4

JlBa pebpa mpsSMOYTOJBHOTO Napaielenunena,
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BBIXO/ISILIIME U3 OJHOW BEpIINHBI, paBHbI 1, 2. [T101aap NOBEpXHOCTH Napasuiesienuieia paBHa
16. Halinnre ero quaroHalb.

3aoanue 4

JlBa peOpa mpsMOYTOJbHOTO MapauleenuIieia, BhIXOIne
W3 OJIHOM BepINMHEBI, paBHBI 2 U 6. O0beM mMapajuielenuneaa pases -~ |

-

48. Haiigute TpeThe pedpo mapaienenurne/ia, BEIXOsIIee U3 TOU Ke
BEPIIUHEI.

3aoanue 5

Haiinure xBampat pacctosaus mexay BepmmHamu C u Al
ya ’ NpsIMOYTOJIBHOTO — Napajienenunena, mais Kortoporo AB =5,
1 S B/ __| . AD =4, AAl1=3.

A 4 D

IIpakTnyeckas padora Ne42
«O0bemM nmupamMuIbl, KOHYCa M HIapay
3aganne 1.
JuameTp ocHOBaHUs KOHYyca paBeH 12, a anuHa oOpasyromeid — 10. Haiinute o0bem KoHYyca.

A%
B otBeTe 3anumnure -

Penrenue:
AY/ =% nrh

r=6h=8V=:m628 =9%n

OtBer: 96.

3ananue 2.

Pebpa mnpsmMoyrompHOro mapauienenunena paHel 4, 5 w 8. Haiingure o0bem

mapaJuiejacnvicaa.
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V =a'b-c — popmyna c 5 knacca
V =4.5-8 =160
Otset:160

3aganue 3.

1 o
Pannyc ocHOBaHMS WIIMH]IpA paBeH 4, BEICOTA ?O . Haiigure o6beM muinHapa.

V =7nr?h
v =m42.19 _ 160
T
Otset: 160
3amanue 4.

B ocHoBanuu TPCYFOHBHOﬁ MMUpaMUubl JCKUT HpﬂMOYFOJ’IBHHfI TPEYTOJIbHUK C KaTC€TaMHU 4

u 3. Halingute 00beM nupaMuipl, eciiv e€ BpICOTa paBHa 9.
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1
V=-69=1
36 8

OtBeT: 18

3ananue 5.
O0nem koHyca paBeH 12. [lapamiensHO OCHOBaHHIO KOHyCa MPOBEACHO CEUCHUE, JCISINee

BBICOTY KOHYca normoyiaM. Haiinure o0beM 0TCEUeHHOro KOHYca.

Cooco0 1.

v % r
JluneiiHbie pa3mepsl 0oNbIIOro KoHyca 1 U h. JluHeitHbIe pa3Mepsl MaJeHBKOTO KOHYycCa SH

h
5
I =12 lﬂﬁ-h =V
3 - 3742 M
[Tpeobpazyem:
2 _ 1.2 _
mre =36 g T =Vy
IToncraBum:
1
—36 =V
24 M
Vu=15
Otsert:1,5 - c10XHO
Crnioco6 2.
ITonckaska:
[Ipu M3MeHEeHHH BCEX JTUHEHHBIX pa3MepoB Tela B K pa3, 00beM ATOTO Tella U3MEHSETCS B
k3 pas.

k=2 K¥*=8 v==2=15
Otsert:1,5

JlaHHBII TpHUeM perieHus 3a1a4 He TpeOyeT 3HaHus GopMyIibl 0ObeMa KoHyca.

3aganue 6.
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Konnueckast BopoHka 06beMOM 16 TUTPOB MOTHOCTHIO 3aMOJTHEHA XKHUIAKOCTHIO. 13 BOPOHKH
BbIUEpHAIN YaCTh KHUAKOCTH, IIPU 3TOM €€ YPOBEHb CHU3MJICS /10 MOJOBHHBI BBICOTHI BOPOHKHU.

CKOJIBKO JIUTPOB JKHUJIKOCTH BbIYEPIIAIIN?

16

k=2 K¥=8V==-=2
8
Haiinem CKOJBKO JIUTPOB KHUJIKOCTH BblUEPHATIU:
16-2=14
Otger: 14
3ananue 7.

1 o
B cocyn B BuIe KOHyca HalIMTa KUJIKOCTh JI0 ; BPICOTHL O0beM HATUTOM KUAKOCTH PaBEH

5. CKoIBKO KHUAKOCTU HYKHO NOJIUTD, YTOOBI HAIOJIHUTh cocyn ,Z[OBCpXY?

k=4 k3=64 V=64-5=320

Haiinem CKOJIBKO KHIKOCTH HYKHO JIOJTUTh, YTOOBI HATIOJHHUTB COCY/T IOBEPXY:
320-5=315
OrtBer:315

3amanue 8.
O6BéM mnpsimoyrosibHOro mapasenenunena paseH 108. Yemy Oyzmer paBeH 00bEM

napaJuieNienuIe1a, €Ci Kax/I0e ero pedpo YMEHBIIUTh B TP pa3za?
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3amanue 9.
O6bém mwmHapa paBeH 30. UeMy paBeH 00bEM KOHyca C TaKMM >K€ OCHOBAaHHEM H

BBICOTON?

ITonckaska:
1
Ecnu nunuHap v KOHyC UMEIOT 00111ee OCHOBaHHE U BBICOTY, TO V) = §Vu

Vi =%-30 =10

Otsert: 10

3amanue 10.
O0béM koHyca paBeH 25. UeMy paBeH 00BEM NUIMHApPAa C TaKUM K€ OCHOBaHHEM U

BBICOTOM?

40



1
25 = EV”
V=75
Otser:75
IIpakTnyeckas padora Ne43
«CeveHnst MHOTOTPAHHUKOB U mapa. [IpaBuia nocTpoenuns»
3aoanue 1.

PaBHOOOKasi Tpamenusi BpamaeTcss BOKPYT OCH, MPOXOASIIEH Yepe3 BEpIIMHY HUKHETO
OCHOBaHUs TapajuieIbHO BbicoTe. HalimuTe 00beM MOTydeHHOTO Tela BpallleHUs, €ClIi HIDKHEe
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 M, a OCTphIi yrou 60°.

3aoanue 2.

KBagpar co cropoHoii 4 cM Bpamaercss BOKPYI OCH, MPOXOJAILIEH 4epe3 OAHY M3 €ro
BEPIIMH NapauIeTbHO qUaroHay kBajapara Halitu 00beM MOTydeHHOTO Teia BpallleHHSsI.

3aoanue 3.

Pamnyc ocHOBaHMS KOHyca paBeH 3\2cm, a oOpa3yrolye HaKJIOHEHbl K IUIOCKOCTH
OCHOBaHUs NoJ1 yriioM 45 rpaaycos. Halinute o6beM KoHyca.

3aoanue 4.

Haiimure 0o0beM IuIMHApPA ¢ BBICOTOM, paBHOM 5 CM, €CIM JMAaroHajgb OCEBOTO CEUEHUS
MUIMHAPA 00pa3yeT ¢ MIOCKOCThI0 OCHOBAHUS yroJt 45 rpaaycoB.

3aoanue 5.

Haiigure 0o0beM IapoBOro CEKTOpa, €CIU paJnycC Iapa paBeH 3 CM, a paanyC OKPY>KHOCTH
ocHoBaHHs - V5 cM

3aoanue 6.

Haiigute OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHU KOTOPOTO PaBHOCTOPOHHHIA

TPEYTrOJIbHUK CO CTOPOHOM 6 CM.

3aoanue 7.

B uununape npoBeeHa miocKoCThb, MapajuiebHas OCH U OTCEKaIoIas 0T OKPY>KHOCTU TyTy
B 120°. lnaronanp ceuenust paBHa 20 cm. CeueHnue ynanaeHo ot ocu Ha 3cM. Haliaure momans
OOKOBOI MOBEPXHOCTH LIUIIUH/IPA.

3aoanue 8.

Pannyc ocHoBaHusl KOHyca paBeH 6¢M, a oOpa3yrolias HaKJIOHEHA K TUIOCKOCTH OCHOBAHUS
non yrioMm 30°. Haliaure miormanb 60KOBOM MOBEPXHOCTH KOHYCA.

3aoanue 9.
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[Inomane ceueHus 1apa mIoCKOCThI0, MPOBEIEHHON yepe3 KOoHell AuameTpa noj yrioMm 60°

K HeMy, paBHa 7511cm?. Haiiure 1uiomaas MoOBEPXHOCTH IIapa.

3aoanue 10.
Croponsl TpeyrosnbHuka MNK kacarorcst mapa. Haiigure muiomans MOBEPXHOCTH IIapa,

ectt MK=9  cM, MN=13cm, KN=14 cM u paccrosHue OT ILE€HTpa Imapa Jo

miockoctd MNK pasro 6 CM.

IIpakTnyeckas padora Ned4
«Pewienue 3a1a4, CBA3aHHbIX ¢ IPMMEHEHHEM NPABUJI AeHCTBUI ¢ BEKTOPAMM»

3aoanue 1
YIpOCTHTE BBIpaKEHHUE: PE—OD —CM —PA + BM — AD
3aoanue 2
Ha ocu Ox HaiiTh TOUKY, paBHOYAQJIICHHYIO OT Touek A(2;—4;5) u B(—3;2;7)
3aoanue 3

Hamucartp pasznoxkenue Bekropa X 1o BeKTopam (a,b,c)
X=(—4:;4;4), a=(3;1;0), b=(—1;0;6), c=(—1;2;0).

3aoanue 4

3azaHbl Ba BEKTOpA B IpocTpancTse. HalTu:

a) UX CyMMY;

0) UX pa3HOCTb; KOCUHYC yIJla MEXy HUMU;

B) UX BEKTOPHOE MPOU3BEICHHE.

a=(0;1;1),b=(—2;0;1).

IIpakTnyeckas padora Ne45
«IIpocreiilue 3a1a4M B KOOPAMHATAX)

3ananue 1.
CocraButh ypaBHeHue chepbl paguyca R =5 ¢ ieHTpoM B Havaie KOOpAuHaT.
3ananue 2.
Harmmcarp ypaBuenue cepsol ¢ neatpom B Touke C (2; —3; 5) u paguycom, paBHBIM 6.
3ananue 3.
Haiitu uenTp u paguyc chepsl (x + 4)> + (y — 3)*+ z> =100.
3ananue 4.
Jloka3athb, UTO ypaBHEHHE
xX}>+y?+z —2x+4y—-6z+5=0
SBIIETCS ypaBHEHUEM C(EPBI.
3aganue 5
Hammmure ypaBHeHHE psiMOiA TpoXoAsAIIeH yepes nBe nanubie Touku C(2;5) u D(5;2)

IIpakTnyeckas padora Ne46
«CxkaasipHoe npou3BeJeHNE BEKTOPOB»

3ananue 1

Ha ocu OxOx HaiiTu TOYKY, paBHOYyAaJIeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
3amanue 2

Haittu xocunyc yria mexnay Bektopamu AB u AC.
A=(—4;4;4),B=(3;1,0),C=(—1;0;6).
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3aganue 3

Kommanapus! 1m BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—-1;4)

3amanue 4

3anaHbl 1Ba BEKTOpa B MpocTpancTBe. HaliTu:

a) UX CYMMY;

0) UX pa3HOCTh; KOCUHYC yTJla MEX]Ty HUMU;

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(-2;0;1).

3aganue 5

Haiitu panr u 06a3uc cuCTeMBl BEKTOPOB, MEpPEHTH K HOBOMY Oasucy. 3amucarb
pa3IoKEHUsT BEKTOPOB 10 HAHICHHBIM 0a3rcaM.

3amanue 6

Kommuianaphs! 11 BexTopa?

a =(—3;2;1),b =(3;1;2),c =(3;—1;4).

IIpakTnyeckas padora Ne47
«BpIuuc/ieHne yriioB Me:K1y NpSIMbIMU U IUI0cKocTAMH. KoopauHaTHO-BeKTOPHBIH
MeTO/ NPH PelICeHNH FeOMeTPUYECKUX 32129
1. Haiitu yron Mexay BEKTOpaMH .

2. Haiinure yron ACB B Tpeyronsuuke ABC.

3. Haiitu yrisl, cocTaBisieMble BEKTOPOM C KOOPAUHATHBIMU OCSIMH.

Bapuanr 1.

1. 2. A(2; -3;4); B(-2;3;7) u C(1;-2;-5).
3.u B(9; -1;4).

Bapwuanr 2.

1. 2. A(6;-1;2); B(8;-2:4) u C(-3;9;0).
3. u B(-2;3;5).

Bapwuant 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3.u B (-8; -2;3).

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB 4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (2:4; -1).

Bapuanrt 6.

1.2. A(2; -3;5); B(0;1;7) u C(4;-3;6).
3.uB(-3;-1;4).
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Bapuanr 7.

1. 2. A(11; -1;5); B(10;0:4) u C(3;6;9).

3.u B (-6; -2;4).

Bapwuanr 8.

1. 2. A(-4; -3;0); B(-11;2;-5) u C(0;-2;3).

3.1 B(5:9;2).

Bapwnanr 9.

1. 2. A(0;1;2); B(-2; 0;-1) m C(-3;-2;5).

3. u B(-3;5;8).

Bapuanrt 10.

1. 2. A(2; -3;4); B(-2;0;7) u C(-3;-2;5).

3. u B(1;6;0).

Bapmuanr 11.

1.2. A(2; -3;4); B(3;4;5) u C(-1;-2;0).

3. u B(5;0;10).

Bapuant 12.

1. 2. A(9; -8;6); B(-2;0;7) u C(0;-2;6).

3. u B(8;4;0).
IIpakTnyeckas padora Ne49
«IloBTOpEHME H3YYEHHOI 0

1 BapuaHT 2 BapuaHT 3 BapuaHT

3aganue Ne 1
Ha ctopone BC
napayuienorpamma ABCJL
B3sTa Touka K tak, uyto
BK: KC=1: 4. Boipazure
BekTopbl AC, BK, CK, AK,
Kl uepe3 AB=pu Al=k.
Bripasute AS, ecnu Touka S —
cepeauna K/I.
3ananue Ne 2
B paBHOOepeHHOI Tpanenuu
oCTpBble YIJIbl paBHbI 45°,

MCHBIICC OCHOBAHUC PABHO 5

3ananue Ne 1
Ha cropone HK pomba
MHKC B3sra Touka E Tak,
4TO
KE : HE=1 : 6. BoIpa3ute
BekTopsl CH, KE, HE, CE,
EM yepes CK=puCM =q.
Bripazute CJ1, eciiu Touka /]
— cepennna ME.
3ananue Ne 2
B paBHOOenpenHOI Tpanenuu
ocTpsle yriibl paBHbl 60°,

OosnblIas cropoHa paBHa 10

3ananue Ne |
B napannenorpamme ABC/]
touka K — cepennna AB,
Touka P - cepeauna BC.
Beipasute Bextoprel AC, B/I,
AK, CP, CO, AP uepes
BekTopsl AB =a, AJ[ = B.

3amanue Ne 2
C
-
A K Jil|
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CM, a PACCTOSIHUE MEKIY cM, a 6ombiee ocHoBanue 15 | ABC/I — tpanenus, BC || A/l
ocHoBaHusiMu 4 cm. Haitnure cM. Halinute MmeHbIee CJ1 = 6 cM, yroxa J] pasen 30°,
OOJIBIIIEE OCHOBAHUE U OCHOBAHHE U CPEAHION0 BC =4 cwm.
CPEIHIOI0 TUHUIO Tpareuu. JTUHUIO Tparnenuu Haiigure cpenHior TMHUIO
Tpamnenuu.

CopepxaHue, 5STalbl MPOBEACHUS U KPUTEPUU OLCHUBAHUS MPAKTUYECKUX padoT
IpeCTaBICHbl B METOJMUECKUX YKa3aHUSIX 10 MPOBEICHHUIO MPAKTUYECKUX PadoT.

IIpoBepka BBINOJHEHUS] CaMOCTOSITeJNbHONH padoTel. CamocrosTenbHas pabora
HaIpaBJIeHA HAa CAMOCTOSTEIIbHOE OCBOCHHE U 3aKPEIICHUE PE3yJIbTaTOB O0YUYECHHUS.
CamocrosTenbHas IOATOTOBKa OOyyarolMXcs 1O  JUCLHUIUIMHE — MpeJrosaraer
clenyromue BUIbl U (OpMbI pabOTHI:
* BpInosHeHUE PacYEeTHBIX 3a/1aHUi.
Cnucok 3a1a4 VISl CAMOCTOSITEJIbHOTO PeleH st

1. BbIscHUTB, KakuM 4YHCIOM (pallMOHANBHBIM WM HMPPALMOHAIBHBIM) SIBISETCS YWCIOBOE 3HAUCHHE
BeIpaXeHust: 1) (\/_ 3)(3 +2\/_) 2) (\/_ 2) 2- 3\/_) 3) (\/_+4\/_)\/_
2. Haiitn abcomoTHyt0 orpemHocTs npuodmmkenust 0,55 uncia 5/8
3. 3anumuTe YNCIO B CTAHAAPTHOM BHIE. YKAKHUTE €T0 MPSAOK M OKPYTIINTE MAHTUCCY MO THICSYHBIX. 1)
735274; 2) 32465103;  3) 6,0054;
s -1 s -1
4. Haiiure 3HaYeHne BhIpakKeHns: ¥’ Bi-3F03 6.
4
,216°
5. Boruncnure: 3 T
0,09 X0,027°
6. Berunciure: 2°-22 + 2322 +1,25.
3
T 9

7. Haiinnre 3HaYeHNE BRIpaKCHUS: mnpu x = 0,0625

)i/_ :

Pemnts ypasrenus: 1) (x - 2 )(x +3)=0;

. 2) (x- INx+4 =0;

9. Haiinure xopens ypaBuenust: 1) (i)x_“?’ = 64, 2) (%)X_“?’ =49,

10. C Kakoif IPOIIEHTHON CTaBKOI HEOOXOIMMO BIIOKUTH NEHBIH B OaHK, eciid depe3 2 roa BKIATINK XOUeT
morryguth 120000 py6ueit mpu nmepsonadansHOM B3HOce 100000 pyOieit?

11. BBIumcanTh, UCTIONB3Ys ONpEIeNICHHE U CBOMCTBA JIOrapu(MOB: 510g5 16_ 1110g11 12

12. Penre ypaBHeHue: 10g7 (g-xz - Ix +6)' 10g7 (X' 2) :10g7 X

13. Haiinure 3Hauenue soipakenus 1) 3tg45° — V3ctg60° + 4sin30°

14. Jlokasate ToxzectBo costa —sin*a = cos’a — sina
5 3 12 3
cosa =— —p<a <2p cosb =-— p<a <2k
15. Beraucnuts cos(a + b)), ecan u 5 13 4 2
16. IIpeo6pazosats B npoussenenue sin 18 ° + sin 20 °

5
17. VIpOCTHTH BHIPAKEHHE COS@”%' a =+cos@ +%)
e 4]

18. BreryncinuTh 1)005315) +Sln21(? + tg42(§), 2) sin 136p - cos 116p + clg 114p .

19. Pewnth ypaBHEHHeE, Pa3IOKHB HA MHOXKHUTEIIHM €ro JIeBYo YacTh Sin x - sin 3x =0
3 1 . 1
20. Pemmts HepaBencTBo 1) COSX ™ = —=;2) sin 2x > —
V2 2
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. 2430 2
21.  Boumcmmte 2arcsm§- 73+ arctg(— 1)+ arccosT

7]
. ap xO6_+2
22. Pemnte ypaBnenne SING— - — +=——
el0 2g 2
. x 1
23. Haiitu Bce pelieHust ypaBHEHHUsI Ha 3aJJaHHOM OTPE3KE COS g :E’ [— 6p ;6p ]
N y y e PG
24. Haiitn oOmactp ompeneneHus M 00JacTh 3HAUCHWH Kaxkaod w3 QyHkumit 1)) =2 CoOSCX - —=; 2)
e 3
y =2+
x-3
25. HaiimuTe To9kr MakCHMyMa ¥ MEHUMyMa ()YHKIIMM €€ MAKCHMYMBI 1 MUHEMYMBI ) =- x? + 6x - 8
26. BrrsicHUTB, SBISETCS M, YSTHOW, HEUCTHOW WIIM HE SBIIETCS HU YETHOW, HM HedeTHOH (yHkmms: 1)
3 X . . , .
Yy =X -E+Slnx,2)y:x‘+cos 3x5
27. CKOJIBKO pa3JIMYHBIX JIByX3HAYHBIX YHCEJN C Pa3HBIMU LU(PpaMU MOXKHO COCTaBUTh, HCHONB3Ysl IUGPHL: 1)
1u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AZMUHHCTpalMs rOpoJia pelnia nepeMMeHoBaTh 3 yiaunbl. K BeIOOpY ObLIM NpeuioxeHsl 7 Ha3BaHUML.
CKOJIBKUMH cr1oco0aMy MOTYT OBITh TEPEUMEHOBAHBI 3TH 3 YIHIIBI?
29. CKOJIBKUMH CTI0cO0aMH MOXKHO Pa3MECTHUTD 6 pa3IMYHBIX aBTOMOOMIIEH B CEMU OTHOMECTHBIX OOKcax?
30. B marasun nmocrynmino 30 XOJOAMIBHUKOB, ISITh U3 KOTOPBIX MMEIOT 3aBOJACKOH nedekrt. CirygailHbIM
00pa3oM BBIOMPAIOT OJIMH XOJIOJMIBHIK. KakoBa BEpOSITHOCTH TOTO, UTO OH OyzeT 6e3 nedexra?
31. KakoBa BepoSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyleT OJUH Ty3 M OJUH KOPOJIb?
32. Haiitu: a) martemaTmdeckoe oxumaHue, 0) OHCIEPCHIO, B) CpeAHEe KBagpaTHUECKOE OTKIIOHEHUE
JUCKPETHOH CIIy4aifHOM BETMYMHBI X IO U3BECTHOMY 3aKOHY €€ PacIpeIesCHHs, 3aJaHHOMY TaOJIIMYHO:
X 8 4 6 5
P 0,2 0,5 0,2 0,1
33. Cymma GeckoHeuHO yOBIBarOIIel reoMeTpraeckon mporpeccun pasaa 150. Haiitu by, ecim q = 1/3
4
34. BhruncauTh npousoanyio dyukimu (12 — 7x)3- (x3 - 2x)
35. C NOMOIIBIO POU3BOIHONM HANUTE TTPOMEXYTKM BO3pacTanus U yobiBanus QyHkuum: f(x) =x* — 8x% + 3.
36. CocTaBbTe ypaBHEHHUE KacaTelbHON K rpaduky QyHKImu y = x> + x? B Touke ¢ abermecoi x0 = 1.
37. Pemmts ypasrenne x* — 5x° + 8x2 —5x +1 =0
L 3ytl_ox=5
38. Pemuts cucremy ypaBHeHMi ’
4X-6+3Y+2=0.
39. Pemure ypaBHeHI/Ie:\/Zx—x2 +8 +\/x2—4x =V-x-2+1
40. PelunTb HepaBeHCTBO — ZL
X“=8x+7  x“-8x+7
41. N300pasute paccTosHUE M Yo MEXAY CKPELIMBAIOIIMMUCS JHaroHASIMU Mapajjie]bHbBIX IpaHei Kyoa.
42. B xy6e ABCDA;B;CD, naiitu yron mexny npssmeiva A D u D{E , re E - cepenuna pedpa CC,
43. Jana npsimast u ABe Touku A U B, pacnonoskeHHbIe IO OJHY CTOPOHY OT He€. Halinure Ha mpsiMoi Takyro
touky C, 9T00BI TpeyronsHIK ABC riMen HanMEeHBIIHA IepUMETp.
44. Haiinure o0beM mmnmHApa C BBICOTOH, paBHOW 5 CM, €ClIHM OHWAroHajdh OCEBOTO CEUYCHHS LWIMHIpA
00pa3yeT ¢ IOCKOCThIO OCHOBAHMSA yroil 45 rpaaycoB.
45. [Tnomaap cedeHus mapa mIOCKOCThIO, MPOBEAEHHON Yepe3 KOHEeIl uaMeTpa 1o yriaom 60° k Hemy, paBHA
75IIcm?. Haiiaute miiommaas NoBepXHOCTH IIapa.
46. Haiinure nuamerp 1mapa, 06beM KOTOporo paseH 367 cm>.
47. CTOpOHBI TpeyTroJIbHUKA PaBHBI 12¢M 1 9 cM, a yron mexay Humu 30°. HaliTh mIoIaab TpeyroibHUKa
48. Hamnucars ypaBHenue cdepsl ¢ ienTpoM B Touke C (2; —3; 5) 1 pagnycoM, paBHbIM 6.

IIpoBepka BbINOJTHEHHSI KOHTPOJBHBIX pador. KoHTponbHas paboTa MpoOBOAMUTCS C
IENTBI0 Pe3yNIbTATOB OOYYEHHUS W TOCIIEAYIONIETO aHaji3a TUIMHYHBIX OMIMOOK W 3aTpyTHEHHN
o0yyaroImuxcs B KOHIE M3Y4eHHUs TeMbl WU paszzaena. CoriacHo KaleHIapHO-TEMaTHYeCKOMY
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IUIaHy JUCUUIUIMHBI IPEIYCMOTPEHO MPOBEACHUE CIEAYIOMINX KOHTPOJIBHBIX padoT:
Kontponpnas padota Nel mo pazmeny «Anredpay»

KonTtponsHas padora Ne2 no pazneny «OCHOBBI TPUTOHOMETPUN

Kontponbras padota Ne3 no pazneny « ODyHKIINH, UX CBOMCTBA U TpadUKN»
KontponbHas padora Ne4 no pazaeny «1eMEHTbl TEOPUH BEPOSTHOCTEH U CTATUCTUKIDY
KonTponbnas padota NeS no teme «IIpousBoHas u ee mpUMeHEHUE

KonTtponbHast padota Ne6 no pazneny «YpaBHEHUsI U HEPABEHCTBA»

Kontponbnas padota Ne7 no pazneny «IIpsiMbie ¥ TIIOCKOCTH B IPOCTPAHCTBE)
KontponbHast padota Ne§ no pazneny «MHOTOrpaHHUKU U KPYTJIbIE TEJIa»

KonTposabsnas padora Nel

Bapuanm 1

L7 41
3anmuIuTe Ynucia B BUJE OCCKOHEUHBIX MEPUOJUMUECKHUX Ipodei: — , —

" 30
3anucaTh B BUJIe OOBIKHOBEHHOU APOOU OECKOHEUHYIO IECATHUHYIO Ipo0b: 1,(7);

-5,3(23).
1
Brlunciienue: (% )2

Brruncnure: (2%/5)6
Brraucnure: 3/@3/71

HpeJICTaBBTe B BUJC CTEIICHEH C palroOHAJIBHBIM ITOKAa3aTCJIEM

Tl
i
HaiinuTte 3HaueHue BeIpaXeHUI \/; ++/16b% + 4b mpu a = - 2000, b = - 3000

1 3
2 o= 13 oo
HdO o2 3.,7.80°2
Pacronoxkure yucia B nopsiike Bospactanus G-+ C—+ ;9 75 3% ¢+
e3o 90

Go

x-16 . x05+4 . _
— Y HalauTe ero 3HauyeHue mpu x = 2,25

05 15_1

YHpOCTI/ITe BBIpa)KCHUEC :
X+x°2+1 X

Bapuanm 2
8

"15
3anucaTh B BUJIe OOBIKHOBEHHOW APOOH OSCKOHEUHYIO IECATHUHYIO Ipo0b: 4,(8);
-2,6(93).

1
Boruuciure: 8100004
Boiuncinre: (-3V2)*
Bouncrure: V144V 9

1[ 5.4/
v X7NX
HpeZ[CTaBI)TC B BU/JIC CTCIICHCU C PALIMOHAJILHBIM ITOKA3aTCJIEM —X .

HaiifuTe 3HaueHNE BHIPAKEHUH V 9az+\/ﬁ+3a npu a = - 100, b =- 2000
3 2 4

. 2
3anumuTe 9uciia B BUIe OECKOHEUHBIX MMEPUOINIECKUX Apodeii: —

Pacnonoxute uncna B Hopsiake BO3pacTaHUs 2 4; 2; E; 23 ;2 3

x=9 x99 43

VYpocTUTe BhIpaKEHHE :
p p x—x0541" x1541

Y HallIUTe ero 3HaUeHHe mpu X = 6,25

Bapuanm Ne 1
1. Beruucmuts 10g, 81

2.Bbrancnuth 10g169 13
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3. Boranciuts 10g, 10g3 9
1g125
g5
5.Beranciuts 10g 12- log, 3+log 9

4 BBEIYUCIUTE

6.Beranciuts 2 log, 6 +log, 375- log, 35

7. BeruuciauTs lOg3 2- lOg3 2 >h)g2 6 +10g3 6
8.Berancimts 1g 7(log, 15+1og, 4- log, 6)

210g0/3 442
9. Berumcaurs

10 . Pemmnre ypaBHenue logs(7 —x) =2.
11. Haiiaure KOpeHb ypaBHEHHS logs(x — 1) =logs(2x —3).

12. Haiingure KOpeHb YpaBHEHUS 210g52X —7logsx +3 =0.

13. HaiinuTe KOpeHb YpaBHEHUS logs(7 — x) =logs(1 —x) +1

14. Haiiiure KOpeHb ypaBHEHHUS 2log,(3x = 5) =1log, (15 - x)
Bapuanm Ne2

1.Bbraucnutp 10g5 125
2.Bpruncinuts 10g25 5

3.Boruncnuth 10g3 log, 64
1g256
g4

4 BBIYUCIUTE

5.Berauciuts log, 6 +log, 4 +log, Zi
6.Beraucnurs 210g6 27- 10g6 81- 210g6 18
7.Berauciuts 2 log, 8 + log, %- log, 25

lg3(log, 25- log, 2 +log, 8)

logg2+ log»..—,zl—5

&.Berunciure

9.Bbruncnute 9
10. PemuTe ypaBHEHUE logg(=3+x) =1
11.Pemute ypaBHeHHE loge (X +17) =logg (2x +7)

12. Pemure ypaBHeHHE log, (3x +8) =log,(83-x) +1
13. Pemute ypaBHEHHE log32X —-3logzx+2=0

14. Pemure ypaBHeHHE loge (18 — X) =41ogse2

Bapuanm Ne3

1.Berarcnuts log A L6
1

2.Berancnutp 10g81 9

3. Brrancnnts 10g, log, 256
1g32
g2

4 BBIYACIUTH
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5.Beraucuts log, 5+ log, 25 +log, %

6.Borancmms 10, 10- log, S+log, 8
7 Beraucuts 210g, 32- log, 256- 2log, 14

lg2(log, 75- log, 15+log, 20)

&.Beruncimre

9.Borunciuts: 4982 4+ 9
10. Pemmmre ypaBHenue logy(—5-x) =3
11. Pemmte ypaBrenue logq7(4x —9) =logq7x

12. Pemute ypaBHeHHE 210g62X +5loggx +2 =0.
13. Pemmre ypaBHeHHE logye (2x — 1) —logpex =0
14. PemmuTe ypaBHEHHE 11008110+ = o,

Bapuanm Ned

1.Berancnuts  log S L
25

2.Bbraucnuth 10g121 11

3. Berancints 10g; logy, 2
1g27
lg3
5.Boiuncuts logs 10+log; 50- log, 4

4 BBEIYUCIUTE

6.Boranciuts 10g, 8- log, 3+log, 12

7.Berauciuth 3log, 4 + log, 1—2- log, 15

8.Beruncints 1g4(log, 35+log, 2- log, 7)

9. Bprauennts 25198537 1082527

10. Pemnre ypaBHenue log, (6 —X) =5

11. Haiigute KOpeHb ypaBHEHUS log, (x + 3) =log, (3x - 15)
12. Pemmte ypaBHEeHUE logsx = - log» (14 - X)

13. Pemute ypaBHEHUE loge (X +17) =logg (2X + 7)

14.Pemute ypaBHeHHE 3log42X -7logyx+2=0

KonTpoabsnasi padora Ne2
1 eéapuanm

1. a) mepeBecTH rpaaycsl B pajuaHsl: 155 °, 55°;

0) mepeBecTy paJluaHbl B IPaychbl 27p’1p_5 .

2. Haiipure ctga , ecnu sina :T U O JIEKHUT BO 2 YETBEPTH.

3. Beruucnure:
@) /3 sin 60 ° + cos 60 sin 30 o - rg 45 crg 135 ° + crg 90 O
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0) cos—- V2sin B +\/_tg— B) sin 8"’119—p°+2sm 1p2COSIp_2
(4]

4. Pemute ypaBHEHHE: /2 sin 3x- 1 =0.
5. Pemure ypaBHeHHE: 2cos’ x - 3cos x- 2 =0
6. YIIpOCTUTE BBIPAKCHHUE:

(1- cosa)(1+cosa)

sin’(-a)

» a ' pmnl z

cos?;é—p+a = 2sm(p a)

6)cos(o—P)—2sinasinp B)__ €2 @

sin(a +p)
r) sin(3p +a)+cos(p -a)-sin(-a)+cos(-a).
7. Pemnre ypaBHeHHUE: cos 3xcos 5x =sin 3xsin S5x

2 sapuanm

1. a) mepeBecTH rpaaychl B padaHsl: 175 °, 75 °;

0) mepeBecTH paJraHbl B TPaayChl 2Tp %

)

2. Haiitu fga , ecam €Osa :T U 0. JIEKUT B 3 UETBEPTH.

3. Beruuciure:
a) sin 30 ° + /6 cos 450 sin 60 ° - 1g30 "ctg 150 * + ctg 45°;

6) cosp N +ftg ) 4sin’ 120 - 2c0s600f ++271g660.

4. Pemnte ypaBHEHHUE: 2 cos 3x - +/2 =0 .
5. Pemmre ypaBHeHHE: 2sin * x - 3sin x - 2 =0
6. YpocTUTE BBIpAXKEHUE:

a) (1- cosa)(1+cosa)

sin a

0) sin(2p +a)+cos(p +a)+sin(-a)+cos(-a).
s)cos(a - b)- cos(a +b);

2) sin(-a) +cos(p +a)

,a 'pnnl z;

1+2cos(%- a)cos(-a)

. : : 1
7. PemuTe ypaBHEHME: sin 6x cos x + cos 6xsin x =—

3 sapuanm

1. a) mepeBecTH rpaaycsl B pajuaHel: 195 °, 95 °;

0) mepeBecTy paJluaHbl B IPayChl 37p 21_2 .

2. Haiigure ctga , ecnu sina :T U Ol JIEKHUT BO 2 YETBEPTH.

3. Beraucnure:
a) V2sin43’ - co3( sin6( +cred S 1g139 - 120°;
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0
6) sin — +J_ cosp NEY ctg—. B) cosg:-i 2sin cos
1) 12 12

4. Pemure ypaBHeHue: 2sin3x- 1 =0.

5. Pemnre ypaBHeHue: 2tg2x - 3tgx- 2 =0.

6. Yrpocture BbIpaKeHUE:

a) (1- sma)(1+sma)’ a1 E+pn,ni .

cosa
0) sin(p +a)+cos(2p +a)- sin(-a)- cos(-a).
g)sin(a +b) +sin(a - b);

sin(37p +a)+sin(2p +a)

2cos@)sin(-a) +1
7. Pemmte ypaBHeHHE: sin 2xcos x + cos 2xsin x =1

4 eéapuanm

1. a) mepeBecTH rpaaychl B paJuaHel: 145 °, 15 °;

0) mepeBecTH pagraHbl B TPaTyChl ;) b

2. Haiitn fga , eciim €Osa :T U 0. JIEXXUT B 3 YETBEPTH.

3. Beruucnure:
@) cos 60 - /6 cos 30 * sin 45° + c1g 30 "1 150 ° - 1g 45 °;

0) sin — +«/_cos p «/_ctg B) 2sin87(f +\/ECOSS70)- tg2600.

4. Pemure ypaBHeHue: 2cos3x- 1 =0.

5. Pemnre ypaBHeHue: 2ctg2x - 3ctgx- 2 =0.
6. YpocTuTe BbIpaKeHUeE:
(1- sina)(1+sina) D .
2 sa' —+pn,nl z
cos’(-a) 2

0) sin(p -a)+cos(3p -a)+sin(-a)+cos(-a).

cos x- sin’ x

sin2x
r) sin(a—f)—sin(a+)

7. PemnTe ypaBHEHHME: sin 3x cos 5x - cos 3xsin 5x =0,5

KonTtpoubnas pabora Ne3
Bapuanm 1

1. TTo rpacdmky QyHKIMK OTBETHTE HA BOIIPOCHL:

1) KakoBbI mpoMeXyTKH Bo3pacTaHusl (QyHKINN?

2) KakoBbI mpoMexyTku yObIBaHUS (DYHKITHH?

3) HazoBute Toukn MakcuMyMma 1 MEHUMYMa (pyHkmwm. Kakne 3HaueHus puHUMAacT QYHKITHS B
3THX TOYKaX?

4) KakoBbl HanOouIbIIee 1 HAMMEHbILIEEe 3HAYCHUS 3TUX QYHKIUHA Ha oTpeske [-2; 2]?

5) B xaxux Toukax (yHKIHMS HE SBISIETCS HENPEPHIBHOM 1 KAKOBBI 3HAYCHUS (PYHKIMH B 3TUX
TOYKax?

6) Ha xakux npoMexxyTKax (pyHKIHs HENpephIBHA?
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7) ®yHkuus, n3o0pakeHHas Ha Tpaduke, sIBISETCS YeTHON MM HEUYETHOH?

YA
3

2
1

Ry

-5/-4 .-3.-2/|-1101 . 112,83 4.5

3

3 —
2. JIoKaKHTe 4eTHOCTb (HeUeTHOCTh) GyHKimu: a) ¥ =X~ = 3X; 6) Y —1 7.
- X
3. UccnenyiiTe yHKIHMIO M HOCTPOiiTe ee rpaduk Y Z(x - 2? -1
2
cos’x
5. Haiinure o6nacTh 3Ha4eHUH QYHKIMU: y =2 cos X 1gX -

4. Haiimure obnacth onpenenenus GyHKUUM: y =

6. B oiHOl1 cucTeMe KOOPJMHAT CXeMaTUYeCKu nocTpoiite rpaduku pynkuuii y =log, x u

4
X

T
&40
2= 3x
7. Pemuth ypaBHEHHE: a) 959 =25, 0)4*+2"-20 =0.
e’g

Bapuanm 2

1. o rpaduky QyHKIMM OTBETHTE HA BOMPOCHL:

1) KakoBbI mpoMexyTKH BO3pacTaHUs! PYHKIIAN?

2) KakoBbI MpoMexyTKH yObIBaHUS (QYHKITHH?

3) HazoBute Toukn MmakcuMyma U MUHIMYyMa (QyHKUIWH. Kakue 3HaYeHns: TpuHUMaeT QyHKIHUS B
3TUX TOYKaX?

4) KakoBbI HanbOoIbIIIee 1 HAUMEHBITICEe 3HAYCHISI 3TUX QYHKITHH Ha oTpe3ke [-2; 2]?

5) B kakux Toukax QyHKIUS HE SBISETCS HENPEPHIBHOM U KaKOBHI 3HAYCHUS (PYHKIMH B 3TUX
TO4Kax?

6) Ha xaxux mpomexxyTkax (QyHKITUS HeTIpephIBHA?

7) ®yHKuus, n300pakeHHas Ha Tpaduke, sIBISETCS YeTHON MM HEUYETHOMH?

yA
2
1

-6 ,-5 /-4 -3 -2-1.0 1-l-22 3 L 4N _5_L.6 f
-1

|x| +2

= 2
x

)
2. JlokaxuTe 4eTHOCTh (HeYeTHOCTh) GyHKIUU: a) ) :X4 Q(z +2 ) 0)y

3. Wccnenyiite hyHKIMIO 1 IocTpoiite ee rpadux ) =4 - (x + 2)4.
1

1+ 2sin2x
5. Haiigure o0nacTh 3Ha4eHUH QYHKIMU: y =2 + 3cos Sx

4. Haiigute o0nacTs orpeneneHus QyHKIIHH: y =

6. B oiHOM cuCTeMe KOOPJMHAT CXEMaTHYECKH NOCTPoiTE rpaguku GyHKUMH y =log , x

ny=4x.
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2x-3
7. Pemuth ypaBHEHHUE: a) 0,1 | 0, 0)9"-7x"-18 =0.

KonTposbnasi padora Ned
Bapuanm 1
B smuke nexar 20 mapukoB, 12 u3 kotopbix yepHble. KakoBa BEpOSTHOCTb BBITALUTH HAYT AL
a) YepHBIH 1MapuK?
0) Tpu YEepHBIX IIapUKa 3a OJIUH pa3?
Jlana BbIOOpKa pe3yIbTAaTOB BHEUTHETO OLIEHUBAHUS IO MaTEMaTHKE HECKOJIBKHUX YeJIOBEK (B
Oamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TabIUILy pacipeaeieHus
3JIEMEHTOB BBIOOPKH 10 YaCTOTaM M OTHOCHTENIbHBIM YacToTaM. Haiitu Mony, Meauany, cpeaHee
3Ha4eHue BBIOOPKH. [10CTpOUTH MOMTOH YacToT.
B xopoOxke nexaT kapTouku, Ha KOTOpbIX 3anucanbl 0ykBbl cioBa OCHOBATEJIBHOCTD.
KakoBa BeposSTHOCTB TOTO, UTO HA HAyTaJ[ B3ATON KapTOuKe Oyaer 3anucaHa Oyksa: a) O; 0)
coryiacHas OykBa?
Haiimure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
B xopoOxke nexat 4 ronyObix, 3 KpacHBIX, 9 3eeHbIX U 6 XKeNThIX mapukoB. Kakosa
BEPOSATHOCTH TOTO, YTO BEIOPAHHBIN IIAPUK OYyIET HE 3eJICHBII?
KakoBa BeposSITHOCTh TOTO, UTO MPHU MOJO0pPAChIBAHUU UTPATBHON KOCTH BBIMIAAET HE Oosiee Tpex
OYKOB?
Ha necsatu kaproukax 3amvcanbl HaTypaibHbie uncia ot 1 go 10. Hayram 6epyT aBe U3 HUX.
KaxoBa BeposITHOCTB TOTr0, 4YTO MOJYJIb Pa3HOCTH YHCEN HAa KapTOUKax paBeH 37
Pemnts ypasuenne: C 2, = 153

Bapuanm 2
B Baze nexar 15 koHder, maTh U3 KOTOPHIX IIOKOJaAHbIe. KakoBa BEpOSATHOCTH BBHITAILIUTH
HayTaJl: a) MOKOoJaaHYyI0 KoHpeTy? 0) TpH MOKoIa HbIe KOH(ETHI 32 OUH pa3?
Jlana BBIOOpKA KOJTMUYECTBA HOBOPOXKIEHHBIX B TOPO/ie A Ha NPOTSHKEHUH HECKOJIBKUX JHEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Mmozy, Meinany, cpeiHee 3HaueHUEe BHIOOPKH.
ITocTpOUTH MOIUTOH YaCTOT.
B xopo6xke nexat 30 kapTouek, Ha KOTOPBIX 3anucanbl yrcia oT 1 10 30. KakoBa BeposSTHOCTh
TOTO, YTO HA HAyTaJ B3SATOM KapTOUuKe OyAeT 3alrcaHo YHCII0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HYU YKCIY 2, HU YUCIY 3, HU yucay 57
Haiimure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
Manpuuk 320611 MOCTAEAHIOW MUQPY CEMU3HAYHOTO HOMepa Tenedona npyra. Kakosa
BEPOSITHOCTH TOTO, YTO OH HaOpaJl BEPHBIM HOMED.
Bbpocatot urpanbHyro KocTh OUH pa3. KakoBa BEpOATHOCTH TOTO, UTO BBINAAET YUCIIO, HE
MEHbI1IEe ABYX?
Ha kaproukax 3amucansl yrcia ot 1 1o 12. Hayrag 6epyt nBe u3 Hux. KakoBa BeposiTHOCTh
TOT0, YTO CyMMa YHCEJ Ha KapTouKax Oyzer paBHa 12?
Pemuts ypasuenue: A 2, =20

KonTpoabsnas padora Ne§

Bapuanm 1

1. Haifti mpou3BoHy10 QyHKITUH

2

Y 1
a) x%; 0) x ''; B) X°; r) ——; 1) (1- 3x)4; e) (—5x>3.

8/ B
2. Haitru £€x))
2 2 1
=y3-2x,x, = 11; 0 == 3x", x, =—.

) /() =3 2x, 5, ) S0 === 3w =



3. Haiitu npou3BOAHYIO (GYHKIUU

a) X} + Lo 1; 6) (r+7); p) 2X*3
X 2-3x
4. Haiitu npou3BoAHYI0 (pyHKINN
X 1 2x +1 » 2 -
a)e” +sinx; 6)cosxlogx; B) 3% *!; r) coslgc 3.

. -3 2
5. HaiiTi mpoMeXyTKH Bo3pacTaHus 1 yobiBanus Gyskiun f (X) =X = 2x” +x+3.

o -3
6. Haiitu HauGonpliee 1 HaUMEHbIIIee 3HAYCHUS (PYHKITHH f(x)=x - 207 +x+3 Ha

> 30
OTPEC3KE 17
Tp 2H

Bapuanm 2
1. Haiti npou3BoaHy10 QyHKIUU
4
< 1
a)x’;  0)x'?; B) X°; r) —/—; ) (2- 5x)4; e) <— 2)()5

2. Haiitu f%)

a) f(x)=+1-5x,x, =-3; 0) f(x) :4\/;+#,x0 :é.
X

3. Haiitu npou3BoAHYIO (GYHKIUU

a) x2-l+3; 0) (x-6)>st3; B) 2X+3.
X 3-2x
4. Haiitu npou3BoAHYyI0 (pyHKINUU
a)cosx+3"; 0) Inx -sinx ; B) 27! r) Sin(g(3 +2).

y 3.2
5. HaifTn mpoMexyTKH Bo3pacTaHns U yosiBanus dyskmmn f(X) =x" = x“ - x+2.

6. Haittn HanGonbiee 1 HanMeHbIIee 3HaYeHus pynkmun f (X) =x’-x*- x+2 na
orpesxe & 120
pe3ke & 2K
KonTpouabHnas pabora Ne6

Bapuanm 1
Pemuts HCPaBCHCTBO:

30x-9 %2
=5 225(x+2) b. 2X<0

PemuTh uppannoHansHoe ypaBHeHne: VX +8 —x +2 =0

PelnTh NPPALHOHAIBHOE HEPABEHCTBO: ¥ X2 — X —2 > X — 1

Pemuth moka3aTelibHOE U JIOTapU(PMHUUECKOE YpaBHECHUE:

logs(2x+1)=log;13+1 b. 4% 42 =925
PemmmTh nokazaTeabHOE HEPABEHCTBO:
X x-2
B8 A6
32243 < 0,25 b. o+ - ¢+ * 36
90 e3o
Pemnth norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1

Pewmnts cucremy ypaBHEHUI:
2y -3x =6, b X-y=6,
2x +y =log3135 - log35 X3 -y? =126
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Bapuanm 2
Pemmths HCPAaBCHCTBO:

L 4x—9x2>
X > b. Z55=0

Pemmts nppanuoHanbHOe ypaBHEHHUE: \/ 2x? —4x = \/ x2+1+ \/ x> -1
PemmTh HppanuoHantbHOe HepaBeHCTBO: VX + 3 > x + 1

Pemnth mokaszarensHOE ypaBHEHUE:

1
9-811 =072 b4 2_742x=4

Pemuts mokasarenpHOE HEPABCHCTBO:
2+4
3 S 0,751-8 b. 39°-10%" +3<0

Pemuts norapudmudeckoe HepaBeHcTBO: 21g6 —lgx > 31g2

Pemuth cucremMy ypaBHEHHI:

2x -y =1, b yz—xy+1:0,

2 =7 x4+ 2x=-y2-2y - 1.
Bapuanm 3

PemuThs HEpaBEHCTBO:

2,8y
4x+8x5<0

(x=5) (2x+7)
R b. 697

Pemnth uppamuonansHoe ypasaenue: 4Vx + 1 = 2x + 2

PewyTh HPPaMOHATFHOE HEPABEHCTBO: V — X2 + 6X — 5 > 8 — 2x

Peruth moka3aTesibHOE U JIOTapU(PMHUUECKOE YpaBHEHUE:

0,391 0,3 =0,7 b. -log(5-x)=log;2-1
PemuTte nokasareiibHOE HEPABCHCTBO:

2x-1 2
by x>l _y b. 377 +37 <108

Pemuts norapudmuyeckoe HepaseHcTBO: 21g6 —Ilgx > 31g2

Pemmts cucteMy ypaBHEHHI:

[ 2x+y =15, b[3(x+1)+2(y—2):20,

x =3y =log,144 - log,9 x+2y =4.
Bapuanm 4
Pemmts HepaBeHCTBO:
4 3X2+4X—4
X+2 <~ b. 2 te<0

PemuTh MppannoHansHoe ypaBHeHune: V 6 — 4x — x> =x+4
Penuth MppanuoHaibHOEe HEPaBeHCTBO: V4X —8 > x -5
PemuTh nokazaTenbHOE ypaBHEHHUE:

2%+ 2X*2 =20 b. 752-14-7%=5

Pemmts mokazaTenbHOE HEPABEHCTBO:

s (L) b 834"~ 62" +1° 0

16
Pemnth norapudmudeckoe HepaBeHCTBO: logs(4x+1) >-1

Pemuth cucreMy ypaBHEHH:
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2y—x:6, b X+2y:6,
92x+y — 32-3y "13x% — xy + 4y? = 48
= y y = .

KonTposbnasi pabora Ne7
I éapuanm

Nel. OcnoBanue 4D tpaneunu ABCD nexwut B iockoctd A . Yepes Touku B u C ipoBeIeHBI
napaJelibHble IpsMbIE, IEPECEKAIONIUE IIJIOCKOCTh V¥ B TOYKaX £ U F' COOTBETCTBEHHO.
a) KakoBo B3auMHOe nosiokeHue npsmeix EF u AB?
0) Uemy paBeH yroxn Mmexay npsmeiMu EF u AB, ecmu DABC =1500 ? [losicHUTE OTBET.

Ne2. [Tpsmble a u b nexaT B mapajuieNbHbIX MIIOCKOCTIX & M b . MOTYT Jid 3TU NpsIMbIE ObITh:

a) mapajuIeIbHBIMKA;,  0) CKPEIUBAOIIIUMUCS?
CrenaiiTe pUCYHOK JUJIsl Ka3KJJOTO BO3MOXHOTO CIIyyasi.

Ne3. Yepes Touky O, nexallyro MexIy NapauieIbHBIMHU INIOCKOCTAMA ¥ U b , TPOBEACHBI
npsimbie /[ u m. [Ipsimast [ mepecekaeT mIockocTd ¥ U b B TOUKax A; U A, COOTBETCTBEHHO,

npsaMasi m — B Toukax B; u B,. Halinure nauny otpeska A,B,, eciu A] B, =12cm,
BO:0OB, =3:4.

Ne4, Jlnaronans KyOa paBHa 6 cm. Haligure:
a) pebpo ky0a;
0) KOCHHYC yria MeXAy AUaroHaasiMu Ky0a U INIOCKOCTBIO OJTHOM U3 €ro rpaHei.

Ne5, U3 Touku A K mockoctd @ MpoBelieHbl HakIOHHBIE AB 1 AC, 00pasyrolye ¢ MI0CKOCThI0 a
paBHbIe yribl. M3BecTHO, uTO BC = AB . Haiigure yrisl Tpeyronsauka A5C.

11 ¢apuanm

Nel. Tpeyronsuuku ABC u ADC nexat B pa3HbIX IUIOCKOCTSIX U UMEIOT 0011yto ctopony AC. Touka
P — cepenuna croponsl AD, a K — cepennna ctoponsl DC.
a) KakoBo B3aumHoe nosoxxkenue npsamoix PK u AB?
6) Uemy paBen yron mexay npsimbiMu PK u AB, ecniu DABC =400 u DBCA =800 ?
[TosicHuTe OTBET.

Ne2. [Ipsmbie a u b nexaT B IEPECeKaIONIMX IJIOCKOCTIX ¥ U b . MOTYT JIU 3TH NpsiMbIe OBIT:

a) mapajuIeIbHBIMKA,  0) CKPEIIUBAOIITUMUCS?
Crhenaiite pUCyHOK JJIsl KQKI0OTO BO3MOYKHOT'O CITydasi.

Ne3. Yepes Touky O, He JISKAILYIO MEXKY apauieIbHIMU IJIOCKOCTAMU V¥ U b , IPOBEIACHBI
npsimbie [/ u m. [Ipsimast [ mepecekaeT miockocTd ¥ U b B TOYKax A; U A, COOTBETCTBEHHO,
npsiMast m — B Toukax B; u B,. Haiigmre nmny orpeska 4,8, ecm A,B, =15cwMm,

OB :OB, =3:5.
Ne4, OcHOBaHUEM MPSIMOYTOJILHOTO MapalieNienuIieia CIy>KUT KBapar; JuaroHalb

napa’suiesienuIie/ia paBHa 2\/6 CM, a ero u3MepeHus otHocarcs kak 1:12 Haiigure:
a) U3MEpEeHUs apajuleTenunena;
0) cuHycC yria MeXIy AUaroHajblo napajelienuneaa U IIOCKOCThIO0 €r0 OCHOBaHUS.

56



NeS. 13 Toukn A K MIOCKOCTH MPOBEEHBI NepNeHInKyJIsip AO U 1Be paBHbIEC HaKJIOHHbIE AB 1 AC.
N3BectHO, uTo BC = BO . Haligute yrisl Tpeyroisauka BOC.
KonTpoabnas padora Ne8
Bapuanm 1

1. OcHoBaHMeM ISl IPSMOM MIPU3MBI SIBJIIETCS paBHOOEAPEHHAs Tpaneus, JIMHbI OOKOBBIX
CTOPOH KOTOpOU paBHbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nnomaas AMaroHaaIbHOTO CEUSHUS
npusMel pasHa 180 cy’. Haliure BBICOTY IPU3MBI.

A. 16 cm. b. 12 cm. B. 9 cm.

2. Touka M ynaneHa oT Kaxao0u BepiinHbl kBagpara Ha 10 cu. Halinute paccrosHue ot

TOYKHM M 10 MIOCKOCTH KBaJipaTa, €CJIM €ro CTOPOHA paBHA 62 cn.

A. 8 cm. B.9 cm. B. 10 cm.

3. Uepes TouKy mnepecedeHus auaronaneit pomoba ABCD mpoBeAeH K ero MmioCKOCTH
neprnesuKkysap MO nnunoi 12 cm. [lnaronanu pomOa paBHbI 18 cm 1 10 em. Haitnure
JUTHHY OOJIbIIIEH HAKIIOHHOM.

A. 15 cm. b. 12 cm. B. 10 cm.

4. TLIowwaab OCHOBAHMS LIMIIMHIPA OTHOCHTCS K IUIOMIAIH OCEBOTO CeueHns Kak 7tV 3 : 4.

Haiigure yron Mexay AMaroHagblo OCEBOIO CEYEHMS LIMIMH/IPA U IIIOCKOCTBI0 OCHOBAHUS.
A. 60°. b. 45°. B. 30°.

5. Bricora koHyca paBHa 10 cu. Haiinure muiomaps cedeHus, IpoXoAsIIero 4epe3 BEPIIMHY
KOHYyCa U XOpJly OCHOBaHMs, CTATUBAIOIILYIO 1yry B 60°, ecliu IIIOCKOCTh CeYEeHUs 00pasyer ¢
MJIOCKOCTHhIO OCHOBaHMS KOHYyca yroi 30°.

A. 100 em?. B. 200 ca’. B. 500 e’

6. Haiigure o6wem ky0a ABCDA B |C Dy, ecmu DE =1 cm, tne E - cepeaunna pedpa

AB.

AL o B. — o B. 1,5 e,

8
V5 5V5

7. BeicoTta nunuHApa Ha 12 cm GoJbllie ero paauyca, a IIomaab MOJHONW MTOBEPXHOCTH
paBHa 288 T cyv’. Haliqure paamyc OCHOBaHMS LUIMHIPA.
A. 6 cm. Bb. 9 cm. B. 16 cm.
8. B numnmHIp BOMcaHa mpaBWibHAas n-yroyibHas npusma. Haiitu otHomeHnue o0beMoB
NPU3MBbI U IWIMHJPA, €CIH 1 = 4.

A 2 B. 5. B. 4
37

s

9. OcHoBanuem nupamusbl DABC aBnsercs NpsMOYTOJIbHbIN TpeyroabHuk ABC, y
KOTOPOTo runoTeny3a AB paBHa 29 cM, kateT AC paBeH 21 cm. Pebpo DA nepneHIuKyIspHO K
IUIOCKOCTH ocHOBaHMs U paBHO 20 cMm. HaiiguTe miomanas G0KOBOH MOBEPXHOCTH MUPAMUJIBL.

A. 580 cu’. B. 650 ca’. B. 790 cv?.
Bapuanm 2

1. JluaroHanb MpaBUIBLHON YETHIPEXYTOIBbHOM MPU3MBI COCTABIISIET ¢ OOKOBOI IPaHbIO YTOJ

30°. Haiingure 00beM MPU3MBI, €CJIM CTOPOHA ocHOBaHMIN 2 .
A.2 oM, B.4cM . B. 5vV2 em’.

2. U3 Touku A npoBeAEHHI K INIOCKOCTU HaKJIOHHbIE AB n AC nnuHou 12 cv u 18 cm.

Haiinure yiiHBI TPOEKITMN HAKIIOHHBIX, €CJIM OJ{HA U3 HUX Ha 10 cm OoJible APyTou.
A. 14 cmu 4 cm. b.6cmn9 cm. B. 10 ecm 1 20 cm.

3. U3 Touku M K TJIOCKOCTH TIpoBeleHbl HakioHHble MA u MB pnunont 10 cmu 17 cm.
Haitgure paccrosinue otT ToUku M 10 INIOCKOCTH, €CIU JUIMHBI IPOESKUUN MPOIIOPLUHUOHAIbHbI
yucinam 2 u 5.

A. 6 cm. b. 7 cm. B. 8 cm.
4. JlnaroHaib OCEBOTO CEUCHUS IUIIMHIpa paBHA 48 cm. YTOI MEXIy 3TOW TUAaroHajabio U
oOpa3yromieii nuinHIpa paseH 60°. Haliaure pannyc nuanHapa.
A. 12 cm. B. 12V3 cm. B. 14 cm.
5. BricoTta koHyca paBHa 8 om. Ha kakoM paccTOsTHHH OT BEpUIMHBI KOHYCa HAJ0 IPOBECTH
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IUIOCKOCTb, NAapaJUIEIbHYI0 OCHOBAHUIO, YTOOBI IIOIIA/Ib CEUEHHs ObljIa paBHA MOJOBUHE
IJIOIIAAA OCHOBAHUS?
A.2V30m . B. 5 om. B. 4V2 om.

6. Kakoe xonnuecTBo He(pTH (B TOHHAX) BMELIaeT HMIMHAPHUYECKAsl IUCTEPHA TUAMETPOM

18 m u BBICOTOM 7 M, ecim IIOTHOCT HeTu 0,85 2/cm’?
A. 1513 m. b. 900 m. B. 2408 m.

7. Hanbonpiuas 1uaroHaab NpaBUIbHON MIECTUYTOJIBHOM MPU3MBbI paBHA 8 ¢ U COCTaBIISIET

¢ 60oxoBBIM pebpom yron B 30°. Haiimute 00beM MPU3MBL.
A. T2 em’. B. 64 cu’. B. 60 ci’.

8. PaBHOOEIpeHHas Tpareus, OCHOBaHHs KOTOPOH paBHBI 6 cm 1 10 cm, a OCTpBI yroi
60°, Bpariaercst BOKpYT OOJIbIIEr0 OCHOBAaHHUs. BriunciauTte miomaab NoBepXHOCTH
MOJTyYEHHOTO TeJa.

A. 40 erd’. B. 40 V3 car’. B. 150 car’

9. B munuHIp BiMcaHa MpaBUIIbHAS N-yrojibHas npusma. Haiinute oTHOmEHHE 00eMOB

IPU3MBI U HWINHPA, €Clid 1 = 3.

A 3B B. \F B. .

4m 2 7

Bapuanm 3

1. OcHoBaHHME MPSIMO MPU3MBI - TPEYTOJIBHUK CO CTOPOHAMHU S cmU 3 cm U YIIIOM,
paBHbiM 120°, mexxay HuMuU. Hanbonbias u3 miomaseit 00KOBbIX TpaHeil paBHa 35 M.
Haiinure momaas 60KOBOM MOBEPXHOCTH MPU3MBI.

A. 42 e’ B. 75 em?. B. 108 cm?.

2. OcuoBanunem nupamuabl DABC siBisieTcst paBHOOeIpeHHBIN TpeyroabHuK ABC, B
kotopoM AB = AC, BC = 6 cm, Beicota AH = 9 cm. U3BecTHO Takxke, uto DA = DB = =DC =
13 cm. HaiinuTe BBICOTY IUPaMUIBL.

A. 12 cm. b. 13 cm. B. 16 cm.

3. Touka M oMHAKOBO yJjaJieHa OT BCEX BEPLIMH MPAaBUIBHOIO TpeyroiabHuka ABC u oT ero
IUIOCKOCTH Ha 6 cm. Haliaute pacctosiHue OT TOYKU M 0 BEpILMH TPEYTOoJbHUKA, €CIIH €ro
CTOpPOHA paBHa 8V3 cm.

A. 8 cm. b. 10 cm. B. 12 cm.

4. OTpe3ok AD nepreHAuKYIIpeH K MII0CKOCTH paBHOOEAPEHHOTO TpeyronbHuka ABC.
N3BectHO, uT0 AB=AC =5 cm, BC= 6 cm, AD = 12 cm. Halinure paccrostHue oT Touku 1 10
otpeska 5C.

A. 6,5 cm. B. 10V3 e B. 410 e

5. Haiigute BBICOTY KOHYCA, €CJIM ILIOIIAIb €0 OCEBOIO CEYEHHMs paBHA 6 om’, a

IJIONIa/b OCHOBAHHUS PaBHA 8 On’.

Tt Tt Tt
A S

6. quametp JlyHsl cocTaBiseT (MpUOIU3UTEIBHO) YETBEPTYIO YACTh JUAMETpa 3eMJTH.
Haiinure oTHO1IEHHEe 00beMOB JIyHBI 1 3eMilH, CUUTask UX IIAPaAMHU.

1 1
A B. 1. B. .

7. Haiinure 00pa3yrolnyto yCedeHHOTO KOHYyca, €CIIM PaJnyChl OCHOBAaHHMA 3ecmubem, a
BbICOTA 4 CM.

A. 4 cm. Bb.5 cm. B. 6,5 cm.

8. PaBHoOepenHas Tpamnemus, OCHOBaHHsI KOTOPO paBHBI 6 cm 1 10 cm, a oCcTpbIit yromn
60°, Bpamaercs BOKpyT Oonbliero ocHoBanus. Haiinure o0beM Tena BparieHusl.

A. 487 e’ B. 1007+ 6 e, B. 1207 cad’.

9. OcHOBaHMEM NUPAMUBI ABIAETCS TPEYTOAbHUK cO cTopoHamu 12 cm, 10 cm, 10 cm.
Kaxxnas OokoBass rpaHb HaKJIOHEHA K OCHOBaHUIO 101 yriaoM 45°. Halinute miomaab 60KkoBoH
MOBEPXHOCTU MUPAMUJIBL.

A. 48 cnd’. B. 483 car’. B. 48V2 e,
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Bapuanm 4

1. OcHoBaHue NPSAMOI PU3MBI — paBHOOEIPEHHBIN TPEYTOJIBHUK CO CTOPOHON 6 cum, a

nuaroHanb 6okoBoii rpanu 10 cy. HaiinuTe miomiaas O0KOBOM MOBEPXHOCTH MTPU3MBI.
A. 2 e’ B.2V2 el B. 4 cv’.

2. OcHoBaHME UPAMUJBI - IPSIMOYTOJIIBHUK €O cTOpoHamu 6 cv u 8 cm. BricoTta
NUpaMuibl paBHa 12 cv ¥ IPOXOIUT Uepe3 TOUKY MepeceueHus JuaroHaneil OCHOBaHUS.
Haiigure 6okoBble pedpa MUpaMUTIBL.

A. 12 cm. B. 13 cm. B. 13V2 o

3.Uepes Bepmmmay B pomba ABCD mpoBeneHa npsiMass BM, nmepneHAUKYISIpHAS K €r0
1ockocTy. Haliiure paccTossHME OT TOYKH M 1o npsMbIX, COIEpKaIIUX CTOPOHBI
pomba, ecniu AB = 25 cm, / BAD =60°, BM=12,5 cm.

A.12,5cmu 25 cm b.13cm n25cm. B. 12,5 cm u 24 cm.

4. BeicoTa muinHapa paBHa 10 om. Ilnomanp cedeHuss HMIMHAPA MIIOCKOCTbIO,
napasiebHON OCH LMIMHApPA U yAaleHHO! Ha 9 Om oT Hee, paBHa 240 om °. Haiinute paguyc
HWIHHIIPA.

A. 15 om. B. 15,5 om. B. 15V2 om.

5. Ilnomaaes oceBoro ceyeHust koHyca pasHa 0,6 cv?. BeicoTa KOHyca paBHa 1.2 cm.
Haitaure nomans MoJHOM MOBEPXHOCTH KOHYcCA.

A. 1,571 cv’. B. 0,9V2 7 ead. B. 0,97t ca’.

6. Haiinure oOpa3ymoiyio yceueHHOro Konyca. Eciu pannycsl OCHOBaHUM paBHBI 3 ¢M U 6
CM, a BbICOTA paBHa 4 cMm.

A.55cm. B.5 cm. B.5V2 cm.

7. JmaroHaib IpsIMOYTOJIBHOTO Tapajuienenumneaa paBHa 18 cm u cocrabnser yroa B 30° ¢
TUIOCKOCTBI0 OOKOBOM rpaHu U yrou B 45° ¢ 60koBbIM peOpoM. Haiinure oObem
napaJenenumnesa.

A. 7292 e, B. 729 car’ B. 20V2 enf’.

8. PasBepTkoii OOKOBOI IOBEPXHOCTH KOHyCa SBIIAETCS CEKTOp ¢ ayroi . Halinute B,
€CJIM BBICOTA KOHYCa paBHa 4 CM. a paJInyC OCHOBAHMS pPaBeH 3 cMm.

A. 230°. b. 250°. B. 216°.

9. CKOJBbKO MOHAA00UTHCS KPACKH, YTOOBI MOKPACUTH OaK IMHJIMHAPUYECKON (POpMBI C
JIMaMETPOM OCHOBaHMs 1,5 m 1 BBICOTOM 3 M, eciin Ha 1 m? pacxomyercst 200 2 Kpacku.

A.1,125 1t ke. b.1,5 7t ke. B. 1§3 T K2
OtBeTsr: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B B B A A B
Bapuanm 2 B A B B B A A B A
Bapuanm 3 B A B B A A B B B
Bapuanm 4 A B A A B B B B A

1.Cneundukanus KOMILIEKTA OLIEHOYHBIX MaTepuaioB. Pacnpenenenne TecTOBbIX
3aJlaHUi M0 THIIAM M YPOBHSM CJIOKHOCTH.
Tabauua 1. Tunbl, ypoBeHb CJI0KHOCTH ¥ BpeMsi BbINOJIHEHNSI TECTOBbIX 3a/IaHHIA.

Bpewms
YpoBeHb
Howmep 3ananus Tunbl 3aganus BBITIOJTHEHHUS,
CJII0KHOCTH
MUH.
3ananue 1-5 3aaHue OTKPBITOrO THIIA C Pa3BEPHYTHIM | BBICOKUMN 8
OTBETOM
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3aganue 6-10

3a,£[aHI/ISI OTKPBITOI'O THIIA HA AOIMOJTHCHHEC

W

HOBBIIIIEHHBIN

3amanue 11-13
MOCJIEI0BATENLHOCTH

3aﬂaHI/Ie 3aKpBITOro TUIIa Ha YCTAaHOBJICHUC

0a30BBbIil 2

3amanue
BBIOOPOM  OJTHOTO

3amauue 14-16

BBEIOODA

KOM6I/IHI/IpOBaHHOFO
BCpHOro OTBCTAa U3
YCTBIPEX MPCHJIOKCHHBIX H 000CHOBaHHEM

THOAa C | 0a30BBIH 2

3amauue 17-19
COOTBETCTBUS

38.IlaHI/IC 3aKPbITOT'O THUIIa HA YCTAHOBJICHUC

0a30BBbIid 2

3amaunue 20 3amanue

KOM6I/IHI/Ip0BaHHOFO
BI)I60p0M HCCKOJIBKHMX BapUaHTOB OTBCTA U3
NPpCAIIOXKCHHBIX 1 000CHOBAaHHUEM BLI60pa

THOa ¢ | 0a30BBIA 2

Ta6auna 2. CueHapuu BbINOJHEHHSI TECTOBBIX 3a]aHHUIl

Tun 3aganus

ITociaenoBaTenbHOCTE AEHCTBUI
HpI/I BBIITOJIHCHUHA 3aJaHUS

3amanue KOMOWMHHPOBAHHOTO THUMA C
BBIOOPOM OJIHOTO BEPHOTO OTBETa W3
YeThIPeX MPeII0KEHHBIX 1 000CHOBaHUEM
BBEIOOpA

[TpounTaiire TeKcT, BbIOEpPUTE NMPaBUIBHBIA OTBET
U 3alMIIUTE apryMEHTbI, 000CHOBBIBAIOLINE BHIOOD
OTBETa

3amaHue KOMOMHUPOBAaHHOTO THMA C
BbIOOPOM HECKOJBKUX BapHaHTOB OTBETa

[TpounTaiite TekcT, BEIOEPUTE MPABUIbHBIE OTBETHI
U 3alMIIUTE apryMEHTbI, 000CHOBBIBAIOLINE BHIOOD

U3 TPEAJIOKEHHbIX U  OOOCHOBAaHUEM | OTBETOB

BBIOOpaA

3anaHue 3aKPBITOTO THIA Ha | [Ipouwnraiite TEKCT U YCTaHOBUTE

YCTaHOBJICHHE MTOCIIEOBATEIbHOCTH IIOCJIEI0BATEIBHOCTD. 3anummure
COOTBETCTBYIOIYIO  ITOCJIEOBATEIILHOCTE LU

CJICBa HallpaBO

3ananue 3aKPBITOTO THUIIA Ha

YCTAHOBJICHHUE COOTBECTCTBUA

IIpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBHE.
3anummure BBHIOpaHHBIC udpeI o1
COOTBETCTBYIOIMMHU OYKBaMHU.

3a,I[aHI/IH OTKPLITOI'O THIIA HA JOIIOJIHCHHUEC

[IpounTaiite TEKCT U TOMOIHUTE (hpa3y

3a,I[aHI/Ie OTKPBITOI'O THIIA C PA3BEPHYTHIM
OTBCTOM

[IpounTaiiTe TEKCT M 3alUIIATE Pa3BEPHYTHIM
000CHOBaHHBIH OTBET

Taoauna 3. CucreMa oneHUBAHNSA 3aJaHUIA.

Howmep
3aJlaHus

VYkazaHus 1o OLICHHBAaHHUIO

Pesynbrar onennBanms (0asubl,
MOJTyYEHHBIC 32 BBITIOITHEHUS
3a1aHUs)

3aganue 1-5
OTBETOM

3ajaHue OTKPBITOTO THUIA C Pa3BEPHYTHIM

[lonHelli NpaBUIBHBIA OTBET Ha
3aJlaHue OIIeHHMBaeTca 3 Oainamuy;
ecim JIOTyIIIeHA 0JlHa
OIMOKa/HETOYHOCTh /oTBeT
MpaBUJIbHBIN, HO HE MOJHBIA — 1
0as1, ecnu JOMyIIeHo OoJiee OHOM
OomMOKKA / OTBET HENMpPaBUJIBHBIN /
oTBeT OTcyTcTBYeT — () GaysioB.

3aganue 6-

3aI[aHI/I$I OTKPLBITOI'O THIIA HA JOIIOJHCHHC

[TonHpIA NpaBUJIBHBIA OTBET Ha
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10 3aJjaHue OIICHUBAaeTCA 3 Oauiamu;
eciu JIOTIyIIeHa OJlHa
OIMOKA/HETOYHOCTh /oTBET
MpaBWIbHBINA, HO HE MOJHBIA — 1
0aJ1, eciu JOMyIIeHO OoJiee OHOM
OmuOKK / OTBET HEMPABUIHHBIA /
oTBeT 0TcyTcTBYET — () OasIoB.
3amanue 3aganue 3aKpPBITOTO TUIIA Ha | CoBnajieHUue C BEPHBIM OTBETOM
11-13 YCTaHOBJICHUE TIOCJIEA0BATEIbHOCTH orieHuBaercs 1 Oamiom; HEBEpHBIH
OTBET WJU ero orcyrctBue — 0
0aJIoB.
3ananue 3amanue koMOuHHMpoBaHHOro Ttuma c | [lonHoe coBmageHue ¢ BEpHBIM
14-16 BEIOOPOM OJTHOTO BEpPHOTO OTBETa W3 | OTBETOM OIlCHUBaeTcs | OGamiom;
YeThIpeX MPEJIOKEHHBIX 1 0OOCHOBAaHMEM | HEBEPHBIII ~ OTBET  WJIHM  €r0
BBIOOpA orcyrcrBre — () 6ayuIoB.
3ananue 3ananue 3aKpPBITOTO TUMA Ha | CoBmajieHne ¢ BEPHBIM OTBETOM
17-19 YCTaHOBJIEHHE COOTBETCTBUS onieHuBaercs 1 0OamioMm; HEBEPHBII
OTBET WIU ero orcyrctBue — 0
0aJIIoB.
3amanue 20 | 3amanne komOuHHpoBaHHOTO Tuma ¢ | [lonHoe coBmajgeHue ¢ BEpHBIM
BBHIOOPOM HECKOJIBKMX BapHaHTOB OTBETa | OTBETOM OIEHUBaeTcs 1 OGamsowm;
W3 TpPEJIOKEHHBIX W OOOCHOBaHHEM | HEBEPHBII ~ OTBET  HWIJIHM  €r0
BBIOOpA orcyrcTtBre — 0 Oamios.
Tabnuna 4. JlonoJHUTeJbHbIE MaTepuaJbl M 000pyaoBaHHe, HEOOXOAUMBbIE JIA

BbINNOJTHCHHUA TE€CTOBBIX 33H3Hﬂﬁ

Kon HawnmenoBaHye KOMITIETCHITUHA JlonmonHuTenpHbIE MAaTEPHUAIIBI
KOMIIETCHIIUH 1 000pYIOBaHUE
- - bymara
Pyuka

2. TecToBEBIC 3a1aHUA

Bapuanr 1

1. IIpouwmTaiiTe TEKCT M 3aNHIIATE PA3BePHYThIi 000CHOBAHHEIN OTBeT.
Haiitu Komu4ecTBO cIocOO0B, KOTOPBIMH MOYKHO PacCanuTh TPEX PeOsT.
JTaJIOHHBII OTBeT.
2. IIpouwuTaiiTe TEKCT U 3aNUIINTE PA3BEPHYThI 000CHOBAHHBbI OTBET.
Kakast 1po0b Ha3bIBaeTCS MPaBUIIbHON?
JTaJOHHBIN OTBeET.

3. IlpouuTaiiTe TeKCT M 3aNIMIINTE Pa3BePHYTHI 000CHOBAHHBIN OTBET.
Ha ocHOBaHUM CBOWCTB OMCCEKTPHUCHI 3aMUILIUTE €€ OMpPeeICHUE.
HekoTopsie cBolicTBa OMCCEKTPUCHI:

e Kaxnas Touka, nexanias Ha OUCCEKTpHCe yIiia, HAXOIUTCS Ha OAMHAKOBOM PACCTOSIHUH
OT 00EUX CTOPOH ATOTO yria — 3TO KIIFOUYEBOE CBOMCTBO OMCCEKTPHUCHI.

e B TpeyroiabHHKE MOXKHO MMPOBECTU TPU OMCCEKTPUCHI U3 KAXI0i BEPUINHBI, U BCE OHU
IIEPECEKYTCS B OAHON TOYKE, KOTOpask Ha3bIBACTCS LIEHTPOM BIIMCAHHOW OKPYKHOCTH.

e buccekrpuca yria TpeyrojabHUKa JEIUT IPOTUBOIIOIOKHYIO CTOPOHY Ha OTPE3KHU,
HPONOPLUHOHAILHBIE IIPHIIEKAIIUM CTOPOHAM.
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e Yron Mexay OMCCEKTpUCAMHU JABYX CMEXHBIX YIJIOB (MEXy BHYyTPEHHUMH U BHEIIHUMHU
OucceKkTpucaMu YIJIOB TpeyToJbHHUKA MPU OJHOU BepiinHe) paBeH 90 rpagycam
JTaJIOHHBIH OTBeT.

4. IIpounTaiiTe TEKCT U 3aNMIINTE PA3BEPHYTHIH 000CHOBAHHBIN OTBET.
Ha ocHoBannu qanHO#M (pOpMYITBI COKpaIEHHOTO YMHOXKEHUs (a + b)? = a? +2ab+b?, 3anummre
€€ CIIOBECHYI0 (OPMYITHUPOBKY.
JTaJIOHHBII OTBeT.

5. IIpounTaiiTe TEKCT U 3aNUIINTE Pa3BePHYTHI 000CHOBAHHBIH OTBET.
Haiiti konmndecTBO crioco00B, KOTOPBIMUA MOKHO PACCAUTh YETHIPEX PeOsT.
ITAJIOHHBIN OTBET.

6. JlonoanuTe ¢ppasy [launsie uncna V169 V0,64 V2 maswBarotcs ... ?

7. JomosnuTte ¢ppa3zy. Beskas GeckoHeuHas 1ecsiTHUHAs HENIEpUoanieckas ApoOb
ABJIIETCS YUCIIOM .... 7

8. JlonosnuTe ppa3y. PanyionanbHble U UppallMOHAIBHBIE YHCIa BMECTe 00pa3yroT
MHOKECTBO ....

9. Jomnoauute ¢pasy. Paznocts KyOOB IByX BhIpaKEHUN paBHA MTPOU3BEICHUIO PA3HOCTH
MIEPBOTO U BTOPOTO HA ...

10.  domounure ¢pa3zy. 'eomerpusi — pazien MareMaTUKU, U3y4darOLIUi
CBOICTBA ...

11. I[IpouuTaiiTe TEKCT U YCTAHOBUTE MOCJIEI0BATEIbHOCTh. PacmoJioxkure yncia B
NopsiAKe BO3PACTAHMSA
1. -23
2. 0
3. 45
4. 45

3anummuTe COOTBETCTBYIOINILYIO TOCIICIOBATEIIBHOCTh (P CIIeBa HAMIPABO:

5. TIpoumTaiiTe TEKCT M YCTAHOBHTE MOCJI€10BATEIbHOCTD. Pacno/iokuTe Yuc/jia B NopsajaKe
yObIBaHHs

1) 6,7

2) -2

3 0

4) 400

3anumuTe COOTBETCTBYIONIYIO MOCIEN0BATEILHOCTD HU(P CIIeBa HAIPABO:

6. IlpounTaiiTe TEKCT M YCTAHOBHTE IOC/IEI0BATEIbHOCTD. Pacmomnoxkure yucia B nopsiake
yObIBaHUS

1) -6,7

2) -2/5

3) 08
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4) 4

3anumure COOTBECTCTBYIOIIYIO ITOCJICA0OBATCIBHOCTD I_II/I(l)p CJICBa HAIIPaBO:

7. IlpouMTaiiTe TEeKCT, BbIOepHTe ONWH MNPAaBHJIBHBIA OTBeT M 3alUIIATEe APryMeHTHI,

000CHOBBIBaKOIIIME BHIOOP OTBETA.

Pemre paBHeHHE log4 X+ log4 5=log4 20

1)15

2)5

3)4

4) 10.
OTtBer.
ObocHOBaHHE.

8. IlpouwraiiTe TeKcT, BbIOepHTe OAWMH NPABWJIBHBLIA OTBeT M 3aNMIIATE APryMeHTHI,

000CHOBBIBaKOLIINE BHIOOP OTBETA

Pemmre paBHeHHE 10g7 X+ log7 6:log7 18.

1)0

2) 11

3)3

4)12.
OTtBer.
ObocHOBaHHE.

9. IlpoumTaiiTe TeKcT, BbIOepHTe OAMH NPABWJIBHBIA OTBeT W 3alWIIMTe APryMeHTHI,

000CHOBBIBaKOLIINE BHIOOP OTBETA

Pemre paBHeHNE log5 X+ log5 3= log5 12.

1)0
2)4
3)9
4) 15.
OTtBerT.
O0ocHoBaHHE.

10. ITpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxkaoii mo3uium, 1aHHOM B JIEBOM CTO0JI0LE, MO0epHUTEe COOTBETCTBYIOIILYIO
MO3MIIHI0 U3 IPABOBOI0 CTOJIONA.

3amaua

OTBer

A CrepeomeTpust

1

Paznen MaTE€MaTHUKHU M3y4Yaroun CBOMWCTBA
TrCOMETPUYCSCKHX (DUTYpP B POCTPAHCTBE

b Konyc

2

I'eomeTrpnyeckoe TeJIO, KOTOPOE NPEACTABIISET
co00l COBOKYMHOCTh BC€X TOYEK IPOCTPAHCTBA,
HaXOJSIIMXCS OT LIEHTpa Ha PAacCTOSHUM, HE 0OJjblIe
3aJaHHOTO. DTO pPACCTOSIHHE Ha3bIBAE€TCS PaJMyCcoM
mapa

OTO0  Teno  BpalleHUs, KOTOPOE  IOJIYy4aeTcs
BpAIllEHUEM MPSAMOYTOJIBHOIO TPEYTOJbHUKA BOKPYT
OJIHOTO M3 KaTeToB. IIpsmMas, KkoTopas COAepK HUT 3TOT
KaTeT, Ha3bIBAETCS OChIO KOHYCA
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Hunuuap 4

I'eomeTpuyeckoe
HWIAHAPUYECKOMN
MMapaJuICIbHBIMU IIJIOCKOCTSMHU, IIEPECEKAIONIUMU &€

TEJo, OTrpaHUYEHHOE
MOBEPXHOCTHIO u JBYMSI

3anuiuuTe BLIOPAHHBbIE HU(MPHI 0] COOTBETCTBYIOIIMMHU OYKBaAMM:

A

b B

r

11. IlpouunTaiiTe TeKCT H YCTAHOBHUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOM B JIEBOM CTO0JI011e, 1100epuTe COOTBETCTBYIOILYIO
MO3UIIHI0 U3 IPABOBOI0 CTOJIOIA.

3agaua OTtBer

A Ha HoJb 1eJTuTh HEelb3s 1 Teopema ITudaropa

b KBagpar  rumoreHy3bl  paBeH  cymme | 2 Bepno

KBaJpaTOB KaTETOB

B Konyc 3 3TO  TENO0  BpalleHUs, KOTOpoe
MOJTy4aeTcs BpaIeHuEM
MPSIMOYTOJILHOTO TpEyroJbHUKA
BOKPYT OJTHOTO M3 KaTETOB

r [Tapamnenorpamm 4 YETBIPEXYTOJIBHUK, Y  KOTOPOTO
MIPOTHBOJICIKAIITHE CTOPOHBI
MONapHO TMapajieJbHbl, TO €CTh
JIeXKaT Ha MapaJlICIbHBIX MPSIMBIX.

3anumure BoIOpaHHbIe HMGPHI 01 COOTBETCTBYIOIIMMHU OYKBaMM:

A

b B

r

12. IlpouunTaiiTe TEKCT H YCTAHOBHUTE COOTBETCTBHE.
K ka:kaoi mo3uium, 1aHHOM B JIEBOM CTO0JI01IE, MO0epUTe COOTBETCTBYIOILYIO
MO3MIIHI0 U3 IPABOBOI0 CTOJIOIA.

3anaua OtBer
A Kakoii norapupm HazbiBaeTcs | 1
HaTypaJbHbIM? Jorapu¢m 1o OCHOBAHUIO €
b Jlorapudm 2 | 31O MaTeMaTu4yecKast byHKIWHS,
KOTOopasi  sBiseTcs  oOpaTHOM K
omepanusiM BO3BEJEHUSI B CTEIMEHbD.
Jlorapudm otBeuaer Ha Bompoc: «B
KaKyl0 CTENeHb BO3BECTH 4YHUCIO a,
9TOOBI MOJYYHMIIOCH YHCIIO b
B Kakoii torapudm HaspiBaercs aecatudHbM? | 3 | Inx
r 4 | morapudm 1o ocHoBaHHUIO 10
O003Ha4YeHNE HATYPAIBLHOTO JIorapugma?

3anuiuTe BoIOpaHHbIE IU(PHI 0] COOTBETCTBYHIIMMH OYKBAMH:

A

b B

r

13. IlpouuTaiiTe TeKcT, BbIOEpUTE BCe MPABUJIbHbIE OTBETHI U 3ANMIINUTE APryMEHTHI,
000CHOBBIBaKOIINE BHIOOP O0TBETA. YKa’KUTEe BCe BEPHbIE CBOMCTBA MPSAMOYT0JIbHUKA.

1) Bce cTopoHBI paBHBI
2) Bce yrusl npsimbie
3) IIpoTHBOMONOXHBIE CTOPOHBI PABHBI
4) OpauH npsMON yrom
Otger.
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Oo0ocHoBanue.

Kiroun k onieHUBaHHUIO

Bapuanr 1
Ne BepHblii oTBeT Kpurepuu
3aJJaHus
1. Orger. Ecim nepsoro u3 pedsaT na 10 Mectax MOXHO | | 6 — nOIHOe NpABUIbHOE
nocaauth 10 cnocobamu, BTOporo — 9 cmocobamu, | coomeemcmaue;
Tpetbero — 8 cmocobamm, Torma Oymer 720 | () 4 — ocmanvubie ¢ yuau
cnoco0oB. Pemenne: 10 x 9 x 8 = 720 cnoco0oB.
2. IIpaBunbHOM  HaspiBacTcs  JApoOb, y KOTOpPOM | [ 6 — noanoe npasuibHoe
YUCIMTENb MEHbLIE 3HAMEHATENA. DTO 03HAYAET, UTO | coomeemcmeue;
3HAaUeHME IPaBUIBHONH JPOOM BCErJa MEHBIIE | () § — oCmanibHbLE C 1yuau
€ IUHMIIBI.
3. BuccekTprca— Iyd, UCXOIAIIMH U3 BEPIIMHBI YTIa ¥ | [ 6 — ROAHOE NpABUbHOE
JICISIIUE 3TOT YToJI Ha JiBa PaBHBIX yriia coomeemcemeue;
0 6 — ocmanvHble cryuau
4. KBagpat cymmbl 1ByX BBIpO)KEHUN paBEH KBaapaTy I 6 — nonnoe npasuibHoe
HIEPBOT0 BBIPAKEHHUS TLIIOC YIBOCHHOE TIPOM3BENEHNE | coomeemcmeue;
MEPBOTO HA BTOPOE TUTIOC KBAAPAT BTOPOTO 0 6 — ocmanbvle cyuau
BBIPKCHHS.
5. Orser. Ecnn nepBoro us pedar Ha 10 mectax MOXHO | | 6 — ROIHOe NpABUibHOE
nocaauTh 10 ciocodamu, BTOporo — 9 crocobamu, coomeemcemaue;
TPETBET0 — 8§ Croco0aMu, Y4ETBEPTOro — 7 0 6 — ocmanvhvie ciyuau
cnocobamu, Toraa Oyner 720 cnocobos. Pemenwne: 10
x 9 x 8 x 7= 5040 cnocoboB.
6. UPPAIHOHATEHBIMU 1 6 — nonnoe npasunvHoe
coomeemcmeue,
0 6 — ocmanvHble cryuau
7. HPPaIMOHATEHBIM I 6 — nonnoe npasuibHoe
coomeemcmeue,;
0 6 — ocmanvHvle cryuau
8. JICUCTBUTEIBHBIX YHCEI 1l 6 — nonnoe npasunvHoe
coomgeemcmaue,
0 6 — ocmanvuvle cayuau
9. HETIOJIHBIN KBaIpaT UX CYMMBbI 1l 6 — noanoe npasuivHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
10. MIPOCTPAHCTBA, TAKWE KaK paccTosHue, popma, 1l 6 — nonnoe npasuibHoe
pa3Mep U B3aUMHOE PacIiojoKeHue Guryp coomeemcmaue,
0 6 — ocmanvhble cryuau
11. 1),2),3),4) 1 6 — nonwoe npasutvbHoe
coomeemcmeue,
0 6 — ocmanvHvle cryuau
12. 4),1),3),2) I 6 — nomnoe npagunvhoe
coomeemcmeue;
0 6 — ocmanvHbvle cryuau
13. 4),3),2),1) 1 6 — noanoe npasuivbhoe
coomeemcmeue,

0 6 — ocmanvHvle cryuau
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14.

Ortger. 3)
O0o0cHOBaHHKE: OTBET TMOJYUCH B PE3yJIbTATe PEIICHUS
JOTapU(PMUIECKOTO yPaBHEHHS 110 CBOUCTBAM
sorapuMa ¢ OJJMHAKOBBIM OCHOBaHUEM PaBHBIM 4.

2 6 — noawmvlli NPAsUNbHBLI
omeem,
1 6 — 00uH u3 nNpPasuIbLHLIX

0meemos He YKA3aH,
0 6 — ocmanvHvle cryuau

15. Ortser 3) 2 6 — nowHvll NPABUILHBLU
O6ocHOBaHHUE: OTBET MOJIYYEH B PE3YNILTATE PEMEHUS | omegen;
JIOFapI/I(bMI/ILIeCKOI‘O YpaBHCHUA 110 CBOMCTBaM ] 6 _ 0()1/[7'[ u3 npa6uﬂbelx
norapudma ¢ O/IMHAKOBBIM OCHOBAHHEM PABHBIM 7. | (o oo yKasan;
0 6 — ocmanvHvle cryuau
16. Orser 2) 2 6 — noawmvlli NPABUNILHBLIL
O6ocHOBaHME: OTBET NOMYYEH B Pe3yIbTaTe PEICHUS | omeem;
Jorapr(h)MHIECKOTO YPABHEHHUS 110 CBOMCTBAM 1 6 — 00un u3 NPAGUILHBIX
Jorapru@ma ¢ OIMHAKOBBIM OCHOBaHUEM PaBHBIM 5. OmMeemos e yKazan;
0 6 — ocmanvuvle cayuau
17. A b B r 1 6 — nonmoe npasuivbHoOe
1 3 2 4 coomeemcmeue;
0 6 — ocmanvHvle cryuau
18. A b B r I 6 — nonmoe npasunvHoe
2 1 3 4 coomeemcmeue,
0 6 — ocmanvhble cryuau
19. A b B r 1l 6 — nonmoe npasunvhoe
1 2 4 3 coomeemcmeue,
0 6 — ocmanvHvle cryuau
20. Ortser. 2), 3) 1l 6 — nonnoe npasuibHoe
O6ocuoBanue. I1o onpeneneHuIo NpAMOYTOIbHUK — | coomeemcmeue;

YETHIPEXYTOJIBHUK, Y KOTOPOTO BCE YIJIBI PSIMBIC.
Hexkotopsle cBoICTBA NPSIMOYTOJIbHUKA:
IIpoTHBOIOI0KHBIE CTOPOHBI PABHBI.

0 6 — ocmanvHble cayuau

1.

Bapmuanr 2

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BEePHYTHIN 000CHOBAHHBIN 0TBET

HaiiTi konmu4ecTBo crioco60B, KOTOPHIMU MOKHO PACCaIUTh YETHIPEX PeOsT.
OTaJIOHHBIN OTBET.
IIpounTaiiTe TEKCT M 3aNUINNTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET
Kakast 1po0b Ha3bIBaeTCsA HEMPaBUILHOM?
OTalOHHBIN OTBET.

IIpounTaiiTe TEKCT M 3aNUIINTE Pa3BePHYTHIN 000CHOBAHHBIN OTBET
Ha ocHOBaHuM CBOMCTB M€IMaHBbI 3aIIUIIUTE €€ ONpPECICHHE.
Hexkotopsle cBolicTBa MEAMaHbI:
- Bce Tpu MenuaHbl nepecekaroTcsi B OJHOM TOYKE — LEHTPOUJIE WU LEHTPE TSKECTH
TPEYroJbHUKA. JTO MEpECEUEHUE BCETJa HAXOAUTCS BHYTPHU TPEYTOJIbHUKA.
-Touka mepecedyeHuss MeIuaH AEIUT KaXAYH MEIWaHy B OTHOLIEHWH 2:1, cuurtas oT
BEPIIUHBI.
-OTpe3kn MeanaH OT BEPIIMH 0 LEHTPOUJA AENST TPEYrOJbHUK Ha TPU TPEyTrOJIbHUKA
PaBHOM TUIOILA/IH.
- Tpu MeanaHbl 1€NAT TPEYTOJIBHUK Ha IIECTh TPEYTOJIbHUKOB PABHOM IJIOLIAIH.
OTaloHHBIN OTBET.

4. IlpoumTaiiTe TEKCT U 3allUIIUTE PA3BEPHYTHIl 000CHOBAHHBIH O0TBET
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Ha ocnoBannu gopmynsl Teopemsl [Tudaropa a + b2 = ¢?, 3anummure ee CI0OBECHYIO

(hOpMyITUPOBKY.
OTaJIOHHBIN OTBET.

5. IlpounTaiiTe TEKCT M 3aNUIINTE PA3BEPHYTHIN 000CHOBAHHBIN OTBET
HaiiTi xonuuecTBO cioco60B, KOTOPHIMU MOKHO PaccaiuTh TPEX peosT.
OTalOHHBIN OTBET.

6. Jlomosmute ppa3sy. Janmsie uncia V196 V0,66 7 massBarorcs .... ?

7. Jlomosnute ¢pa3y. PanmonanbHbie 1 HppalMOHAIBHBIC YKCIIA BMECTE 00pa3yIoT
MHOJKECTBO ....

8. Jlonmoauute ¢pasy. Beskas OeckoHeuHas necaTUYHas HeTIepruoandeckas Apoob
SIBJISIETCSL YUCIIOM .... ?

9. Jomosnute ¢ppasy. Pacuimpenrne MHOKECTBA HATYPaJIbHbBIX YHCEN, MOJy4aeMOe
no0aBlieHUEM K HEMY HYJISl U OTPHIIATENIbHBIX YUCEeN, 00pa3yeT MHOXKECTBO ...

10. Jonmoanure ¢ppa3zy. CtepeomeTpus — pa3aesl MATEMATHKHU, U3y4arOlIuii CBONCTBA
reoMeTpuueckux Guryp B

11. IIpouuraiiTe TEKCT U YCTAHOBHUTE MOCJI€J0BATEIbLHOCTh. Pacnosno:xxure yucia B nopsiake
BO3pacTaHMs
1) -23
2) 0
3) 45
4) 45
3anumuTe COOTBETCTBYIOIILYIO MOCIEI0BATEIBHOCTh (P CIeBa HAMIPABO:

12. IlpouunTaiiTe TEKCT M YCTAHOBHUTE MOCJIAeI0BATEIBLHOCTD. Pacmonokure 4ncia B mopsake
yObIBaHMS

1) 6,7

2) -2

3) 0

4) 400

3anuimmTe COOTBETCTBYIOIIYIO TIOCIICIOBATEIIFHOCTD UM CIIeBa HAMIPABO:

13. IlpouunTaiiTe TEKCT M YCTAHOBHUTE MOCJIAE0BATEIBHOCTD. Pacmonokure 4uciia B mopsake
yObIBaHMS

1) -6,7

2) -2/5

3) 08

4) 4

3anumuTe COOTBETCTBYIOIILYIO TOCIEI0BATEIBHOCTh (P CIIeBa HAMIPABO:

14. IlpounTaiiTe TeKcT, BbIOepHTe OJHMH NPABWIbLHBbIH OTBeT W 3alMUINTE APrYMEHTBI,
000CHOBBIBaKOIINE BHIOOP 0TBETA
PemmTe paBHEeHHE log4 y+ log4 5=log4 20

1) 15
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2)5

3)4

4) 10.
OTBeT.
O6ocHoBaHHue.

15. IIpouwTaiiTe TeKcT, BbIOepHTe OAMH NPAaBMJIBHBIA OTBeT W 3alUIIATEe APryMEHTHI,

000CHOBBIBaKOLINE BHIOOP OTBETA

Pemnre paBuenue log X +log 6=log 18.
g5 g5 g5

10

2) 11

3)3

4)12.
OTBerT.
O0ocHoBaHme.

16. [Ipouyuraiite TekcT, BbLIOEPUTE OJUH MNPABWIbHBIA OTBET M 3aNMIIUTE APryMEHTHI,

000CHOBBIBaKOLIINE BHIOOP OTBETA

Pemmnre paBaenune log X +log 3=log 12.
g4 g4 g4

1o

2)4

3)9

4) 15.
OTBeT.
O6ocHoBaHHue.

17. IlpounTajiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kaxaoii no3uuum, 1aHHOM B JIEBOM CTO0JI011e, 1100epuTe COOTBETCTBYIOILYIO
MO3UIIHI0 U3 MPABOBOI0 CTOJIOIA.

3agaua

OTtBer

A Crepeometpus

1

Pa3nen MaTE€MaTHUKHU M3y4Yaroun CBOHCTBA
rCOMETPUYCCKUX (DUTYpP B IPOCTPAHCTBE

b Konyc

2

I'eomeTprueckoe TeJO, KOTOpPOE TMpPEACTABISET
co00il COBOKYMHOCTh BC€X TOYEK IPOCTPAHCTBA,
HaxOJAIIMXCS OT IIEHTPa Ha PACCTOSHHUH, HE OoJbIe
3aIaHHOT0. DTO PACCTOSHUE HA3bIBACTCS PaJMyCOM
mapa

OT0  Teno  BpallleHus, KOTOpOE€  MOIydaeTcs
BpallleHHEM IMPSMOYTOJbHOIO TPEYroJbHUKA BOKPYT
OJIHOTO M3 KaTeToB. lIpsAmMas, koTopas cOOepKUT 3TOT
KaTeT, Ha3bIBAETCS OChIO KOHYCA

3anumure BoIOpaHHbIEe UG

PbI NOA COOTBCTCTBYIOIIIUMH OyYKBaMH:

A

b

B

18. IlpouuTaiiTe TeKCT M YCTAHOBHMTE COOTBETCTBHE.
K kaxaoi mo3unum, J1aHHOW B JIEBOM CTOJI0LE, MOA0epHUTe COOTBETCTBYIOIIYIO
NMO3MIHMI0 U3 MPABOBOI0 CTOJ0LA.

3apaua OtBer

A [Ipu yMHOXX€HUM HA €IUHUILY pe3yJbTaT He | 1 Teopema I[Tudaropa
WU3MEHUTCS

b KBagpar rumoTeHy3bl paBeH  CcyMMme | 2 BephHo
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KBagpaTOB KaTCTOB

Ky6

DOTO MpPaBMJIbLHbIH MHOTOTPAHHUK
¢ 6 O0IMHAKOBBIMH CTOPOHAMM,
Ka)KJasi 13 KOTOPBIX — KBaJpaT

3anumure BbIﬁpaHHbIe III/Id)pI)I nmoa COOTBETCTBYIOIIIMMHU 6y1€BaMI/I:

A

b B

19. IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
K kaxxnoii mo3uinum, 1aHHOM B JIEBOM CTO0JI0LIE, MO0epHUTe COOTBETCTBYIOIILYIO
MO3MIIHI0 U3 IPABOBOI0 CTOJIONA.

3apaua OtBer

A Jlorapudm 1
siorapu(M 10 OCHOBaHHUIO €

b Kaxoit norapudgm HazbiBaeTcs 2 9TO  MaremaTudeckas  (QyHKIuS,

HaTypaJbHbIM? KOTOpasi SIBISIETCSl  OOpaTHOM K

omnepanusM BO3BEJCHUSI B CTEIICHb.
Jlorapudm oTBeuaer Ha Bompoc: «B
KaKkyl CTENEeHb BO3BECTH YHUCIIO A,
9TOOBI OTYYUIIOCH YHCIIO b

B Kaxkoii morapudM Ha3pIBaeTCs ACCATHYHBIM? | 3 Inx

3anuimuTe BoIOpaHHbIE HU(PHI 10 COOTBETCTBYKIIMMH OYKBAMH:

A

b B

20. IIpouyuTaiiTe TEKCT, BbI0OEPpUTE BCe MPABUJIbHbIE OTBETHI U 3aNMIIATE APTyMEHTHI,
000CHOBBIBAKOIIIHE BHIOOP 0TBETA. YKAKUTE BCe BEPHbIE CBOIICTBA KBajpaTa.

1) Bce cTopoHBI paBHBI

2) Bce yrubl npsimele

3) JIBe CTOpOHBI MapayjiesibHbl U PaBHBI
4) OpuH npsiMoit yron

OTser.

O0ocHoBaHme.

Kiroun k onieHUBAHUIO.

Bapuanr 2
Ne BepHnbiii otBeT Kpurepuu
3a/IaHUS
1. Otget. Ecnu mepBoro u3 pedsr Ha 10 mecrax I 6 — noanoe npasunvhoe
MO>HO TTocaauth 10 crmocobamu, BTOpOro — 9 coomeemcmaue;
crnocobamu, TpeTbero — 8 crocodamu, 0 6 — ocmanvhvie ciyuau
4eTBepTOro — 7 crocobamu, Toraa oyaer 720
crmoco6oB. Pemmrenne: 10 x 9 x 8 x 7= 5040
Croco6oB.
2. HenpaBunbHo# Ha3biBaeTcs ApOOk, B KOTOPO 1l 6 — nomwoe npasunbHoe
YMCIIMTEND OOJIbIIE 3HAMEHATENIS MIIM PABEH EMY. | coomeemcmaue;
0 6 — ocmanvHble cayuau
3. Menuana - OTpe30K B TPEYTOJbHUKE, 1l 6 — noawoe npasuibHoe
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COCIMHSIONIUN BEpPUIMHY TPEYroJbHUKA C
CEepEIMHOM  CTOPOHBI, MPOTUBOIOJIOKHOMN
STOM BEPIINHE

coomeemcmeue;
0 6 — ocmanvHble cayuau

4, B npsMOYroapHOM TPEYTOJIbHUKE KBAApaT 1 6 — nonnoe npasunrvhHoe
JJIMHBI TUTIOTCHY3bI paBC€H CYMME KBaJApaToOB coomeemcecmeue,
AJIMH KaTCTOB 0 6 — ocmanvubie cryuau
5. Oteer. Ecnu mepBoro u3 pedsar Ha 10 mecrax 1l 6 — nonwoe npasunbHoe
MOXHO nocamuTh 10 cnocobamu, BTOpOoro — 9 | coomeemcmsue;
croco0amu, TpeThbero — 8§ crmocobammu, Toraa 0 6 — ocmanvhbie cryuau
oynet 720 croco0oB. Pemenue: 10 x 9 x 8§ =720
croco0oB.
6. UppanoHaIbHBIMU 1l 6 — nornoe npasunvroe
coomeemcmeue,
0 6 — ocmanvHble cayuau
7. JICUCTBUTEIBHBIX YHUCEIT 1l 6 — nomwoe npasuibHoe
coomeemcmesue;
0 6 — ocmanvhbie cryuau
8. UppanoOHaIbHBIM 1 6 — noanoe npasunvroe
coomeemcmaue;
0 6 — ocmanvHble cayuau
9. LEJBIX YHCET 1l 6 — nonwoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvHbvle cayuau
10. MIPOCTPAHCTBE I 6 — noanoe npasunvroe
coomeemcmaue;
0 6 — ocmanvHble cayuau
11. 1),2),3),4) 1 6 — noanoe npasunvroe
coomeemcmeue,
0 6 — ocmanvHbvle cayuau
12.14),1),3),2) I 6 — nomnoe npasunvbroe
coomeemcmesue,
0 6 — ocmanvHble cayuau
13. 4),3),2),1) 1l 6 — nornoe npasunvhoe
coomeemcmeaue,
0 6 — ocmanvHble cayuau
14. Orser 3) 2 6 — noaHbIll NPAsUIbHLLL
OGoCHOBaHHUE: OTBET MOTYYEH B PE3YIIHTATE omeem,
peleHus JorapupMUIECKOro ypaBHEHHS 110 1 6 — o0un u3 npasuibHbIX
CBOMCTBaM norapnq)Ma C OJIMHAKOBBIM omeenioe He YKA3aH,
OCHOBaHUEM PaBHBIM 4. 0 6 — ocmanvhvle cyuau
15. Otser 3) 2 6 — noaHbli NPABUNILHBLIL
OGoCHOBaHHKE: OTBET MOTYYEH B PE3YIIHTATE omeem;
peleHus JorapupMUIECKOro ypaBHEHHS 110 I 6 — ooun u3z npasutbHbLIX
CBOMCTBaM norapnq)Ma C OJAMHAKOBBIM omeenios He YKA34aH,
OCHOBAaHUEM PABHBIM 5. 0 6 — ocmanvhvle cryuau
16. Otser 2) 2 6 — noaHbll NPABUTLHBLU
OGoCHOBaHHUE: OTBET MOJIYYEH B PE3YIIHTATE omeem;
peleHus Jorapu(hMUIECKOTO YPaBHEHHUS TIO I 6 — ooun u3z npasunbHbLIX

CBOIcTBaM jorapudma ¢ OJIMHAKOBBIM
OCHOBaHHMEM PaBHBIM 4.

omeentoe He YKAa3au,
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0 6 — ocmanvHbie cryuau

17. A b B I 6 — noanoe npasunvroe
1 3 2 coomeemcmaeue;
0 6 — ocmanvHble cayuau
18. A b B 1l 6 — noanoe npasunvHoe
2 1 3 coomeemcmeue;
0 6 — ocmanvhbie cryuau
19. A b B I 6 — noanoe npasunvHoe
2 1 4 coomeemcmeue,
0 6 — ocmanvHble cayuau
20. OtBer. 1), 2) 1l 6 — noawoe npasuibHoe
O6ocHoBanme. HekoTopbie BEpHBIE CBOMCTBA coomeemcemaue;

KBaJlpaTa: BCe YIJIbI NIPsIMbIE, BCE CTOPOHBI
paBHbL. KBagpat — 3T0 npaBUIIbHBIM
YeThIPEXYTOJIBHUK, Y KOTOPOTO BCE yIJIbI U BCE
CTOPOHBI PaBHBI.

0 6 — ocmanvHble cayuau
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CBogHas Ta0iuMua nMo NpuMeHseMbIM (popMaM M MeTOAaM TeKyILIero KOHTPOJS U

OIIEHKH Pe3yJbTATOB 00yUeHMsI

PesynbTaTnl 00y4yeHus1

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToOB 00yUeHMsl

JIMYHOCTHBIX:
rpaXkaaHCKoe BOCTIHTaHUE:
c(OPMUPOBAHHOCTh TPAXKTAHCKOW TTO3HUIIUN
oOyuJatorerocs KaK aKTUBHOTO u
OTBETCTBEHHOI'O YJieHa POCCHIICKOTO
oOmiecTBa, Mpe/ICTaBJICHHE 0
Oyenka npasuiIbHOCMU 8bINOJIHEHUS
MaTEeMaTUYECKUX OCHOBaxX .
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKT camocmoamesiol pagomol
Y TorHp P PYETYD | povyenue sadau 6o 8pems 3aHAMuUs
SIBJICHU, poLeayp Ipa)x/1aHCKOI0

obmecTtBa (BBIOOpPHI, OMPOCHI W JPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMATLHBIMH

MHCTUTYyTaMd B  COOTBETCTBUM C  HX
(OYHKIMSMU U Ha3HAYCHUEM

NaTPUOTUYECKOE BOCITUTaHUE:
c(hOpMHUPOBAHHOCTH poccuiicKon

TPaXIAHCKOW WACHTUYHOCTH, YBAXKEHHS K
IPOLJIOMY M  HAacTOSIIEMY pPOCCHUHCKON
MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTIDKEHHUSIM POCCHUICKUX MAaTEMaTHKOB U
POCCHUICKOM MaTeMaTHIeCKOM IIIKOJIBI,
HCIIOJIb30BAHUE 3TUX JIOCTHKEHUH B JAPYTHX
HayKaX, TEXHOJOTHIX, chepax IKOHOMUKHU

OL{QHKCZ npasujlibHocmu
CamocmosimenbHou pa60mbz
Pewenue 3aoau 6o 8pems 3aHAmuA

BblNOJIHEeHUA

JTyXOBHO-HPABCTBEHHOE BOCITUTAHUE:
OCO3HaHHE JTYXOBHBIX [eHHOCTe!

poccHiickoro Hapoaa, C(HOPMHUPOBAHHOCTH

HPABCTBEHHOTO  CO3HaHUs,  ATHYecKoro | OyeHnka npasuIbHOCMU 8bINOIHEHUS
NOBEJICHHS, CBS3aHHOTO C TMPAKTHYECKUM | CAMOCMOAMENbHOU padombl

NpPUMEHEHWEM  JOCTHXKEHHM  Hayku U | Pewenue 3a0au 6o epems 3aHamus
JeSATEeITLHOCTHIO y4€HOTrO, OCO3HaHUE

JIMYHOTO BKJaJia B MOCTPOCHUE YCTOWYUBOTO

Oyayiero

3CTETUYECKOE BOCHHUTAHUE: HCTETHUECKOE

OTHOIIIEHWE K MUpPY, BKIIOUYAs JCTETUKY | Buinoanenue npakmudeckux pabom Ne 1 — 47
MaTeMaTHYECKUX 3aKOHOMEpHOCTeH, | Oyenka npasuIbHOCMU 8bINOIHEHUS

00BEKTOB, 3a/ay, PEIICHUN, pacCyKICHH,
BOCIIPUUMYHMBOCTE K  MaTEeMaTHYECKUM
ACIICKTaM pa3JIMYHEIX BUJOB HCKYCCTBA

CamocmosimesbHou pa6ombl
Pewenue 3a0au 6o BPDEMA 3AHAMUA

¢busnueckoe BOCTIHTAHUE:
c(hOpMUPOBAHHOCTh  yMEHHUS  IPUMEHSTH
MaTeMaTW4yecKue 3HaHWA B  HHTEpecax
310pOBOr0 M 0Oe30macHoro obpasza >XKHU3HH,
OTBETCTBEHHOE  OTHOILIEHHE K  CBOEMY
3I0POBBIO (3mopoBoe MUTaHue,
cOaJlaHCUPOBAHHBIN  PEXKHM 3aHATUH WU
OTABIXA, perynspHas ¢buznueckas
AKTUBHOCTb), buznyeckoe
COBCPHICHCTBOBAHUC npu 3aHATUAX

CHOpTI/IBHO—O3I[Op0BPIT€J'IBHOI>i

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

Oyenka npasuIbHOCMU
CamocmosmenbHol pabomsi
Pewenue 3a0au 6o apems sansamus

BblNOJIHEHUA
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ACATCIIBHOCTBIO

TPYyZIOBOE BOCIIUTAHUE: TOTOBHOCTH K TPYIY,
OCO3HaHHUE IIEHHOCTU TPYAOJIIOOUS, UHTEpEC
K pasnuyHbIM chepaM npodeccHoHAIBHON
JIeATEIIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOU U
e TPWIOKECHUSMH, YMEHHE COBEpILIATh
OCO3HaHHBIM BbIOOp Oynymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC IKM3HEHHBIC
IUIaHbl, TOTOBHOCTh W CIOCOOHOCTh K
MaTeMaTu4ecKOMy 00pa3oBaHUIO "
caMo00pa30BaHUIO Ha TIPOTHKCHUM BCEH
’KM3HU, TOTOBHOCTh K aKTHBHOMY y4YacTHIO B
peuieHu MPaKTHYECKHX 3a7a4
MaTeMaTH4eCKO HAlPaBJICHHOCTH

Oyenka npasuIbHOCMU
camocmosmenvbHou pabomol
Pewenue 3a0au 6o epemsa 3anamus

BblNOJIHEeHUA

9KOJIOTHYECKOE BOCIIUTAHUE:
c(hopMUPOBAHHOCTH 9KOJIOTHYECKON
KYJIbTYPbl, IOHUMAHHUE BIUSHHS COLMAIbHO-
SKOHOMHUYECKMX IPOILIECCOB Ha COCTOSHUE
MPUPOAHOMN " COLIMaIbHOM Cpenpl,
OCO3HAHHE r100aJbHOTO Xapaktepa
JKOJIOTHYECKHUX MPOOJIeM, OpHCHTAlUS Ha
MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU IS
pemieHus 3amad B 00JacTH OKpY’Karomei
Cpelibl, TJIAHUPOBAHKUE MOCTYIKOB U OLEHKHU

Ob]eHK‘Cl npasujlibHocmu
CamocmosimesnbHou pa60mbl
Pewenue 3a0au 6o BPDEMA 3AHAMUA

6blNOJIHEHUA

nux BO3MOXHBIX HOCJIQI[CTBI/II\/’I JJISL
OKPYJKaloIeH cpeibl

OCHHOCTU Hay4YHOTro IIO3HAHUA:
c(hopMUPOBAHHOCTH MHPOBO33pEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON MPAKTUKH,
[IOHUMAHUE MaTEMaTUYECKOM HAyKM Kak
cdepbl YeIOBEUECKON JesTeIbHOCTH, 3TAIOB
€€ pa3BUTUA U 3HAYUMOCTH [UIs Pa3BUTHUSA
LUBUIN3ALHY, OBJIAJICHUE SA3BIKOM
MaTE€MaTUKd U MaTEeMaTH4YECKON KYJIbTypOu
KaK CpEICTBOM IO3HAHHS MHPA, TOTOBHOCTH
OCYUIECTBIIATh IIPOCKTHYIO 51
HCCIIEJOBATEIIBCKYIO JESATEIBHOCTD
VH/JMBH1yaJIbHO U B IPYIIIE

Buinonnenue npakmuueckux pabom Ne [ — 28
Oyenka npasuIbHOCMuU 8bINOJIHEHUSA
camocmosamenvHoll pabomsi

Pewenue 3a0au 6o epemsa 3anamus

METANIPCAMCTHBIX

BBISIBIISITD u XapaKTepHU30BaATh
CYIIECTBEHHbIE NPHU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TMOHATHUN, OTHOUICHUU MEXKIY
HNOHATUAMH, (OPMYJIHUPOBATH OMpPECIICHUS
MOHATHI, YCTAHABIMBATH CYLIECTBEHHBIN
MpPU3HAK KiacCu(PUKaUKU, OCHOBAaHHUS IS

Yemuwiii onpoc 6o epemsa 3ansamust
Buvinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa zansamus
Koumponvnvie pabomor Ne 1 — 8

0000IIEHNsT W CpaBHEHUS, KpUTEpUHU

IPOBOJMMOI0 aHAJIM3a

BOCIIPUHUMATB, (dbopMynupoBaTh u | Yemuwiii onpoc 6o epemsa sanamus
npeoOpa3oBLIBATH cyxaenus: | Oyenka npasuirbHOCMu GbINOJIHEHUS.
YTBEPAUTENIbHbIE u OTpPUILIATENBHBIE, | CAMOCMOoAmenbHou pabomol

CANMHHUYHBIC, YaCTHBIC 1 O6H_II/IC, YCJIOBHBIC

Pewenue 3a0au 6o BPEMA 3AHANUA
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BBISIBIIATD MaTeMaTU4ECKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
IIpOTUBOpPEUYUS B ¢axrax, JAHHBIX,

HaOJIIOJICHUSAX W YTBEPKACHUIX, Mpe/iaraTh
KpUTCPUU JIS1 BBIABIICHUA 3aKOHOMepHOCTeI>'I
W OIPOTHBOPEUHI

Buinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus

J€J1aTb BBIBOJbI C HMCIIOJB30BaAHHECM 3aKOHOB

JIOTUKH, JACIyKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUCHU, YMO3aKJIFOUCHU N o
aHAJIOTUU

Buinonnenue npakmuyeckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Koumponvnvie pabomor Nel — 8

IIPOBOJNUTH CaMOCTOSITEIBHO JOKa3aTeNIbCTBA
MaTeMaTHUYeCKUX YTBEpPKACHUU (MpsIMble U

oT IIPOTUBHOTO), BBICTpaNBaTh
apryMEHTalul0, MPUBOAUTH IPUMEPHl U
KOHTPIPUMEDHI, 00OCHOBBIBATh

COOCTBEHHEIE CYXKICHHA 1 BBIBOAbBI

OyeHka npasuibHOCMU GbINOIHEHUSL
camocmosamenvHoll pabomsi
Pewenue 3a0au 60 epems 3anamust
Koumponvnvie pabomor Nel — 8

BBIOMpATH CIIOCO0 pelieHus: y4eOHO! 3a1a4u
(cpaBHUBATH HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOSMIINI
C YYETOM CaMOCTOSITENBHO —BBIJICIICHHBIX
KPUTCPHEB)

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

UCII0JIb30BaTh BOITPOCHI KaK
MCCIIEIOBATEIIbCKUIT MHCTPYMEHT MO3HAHMS,
(dhopMynupoBaTh BOMPOCH], (UKCUPYIOIINE
MPOTUBOpPEYHE, MPOOJIEMy, YCTaHABIUBATH
HCKOMO€ U JaHHOE, (OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHCHHE

Yemuwi onpoc 6o epems 3ansimus
Oyenka npasuIbHOCMU GbINOTHEHUS
camocmosamenvbHou pabomol
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

IIPOBOJIUTH CaMOCTOSITEIIBHO
CIUTAaHUPOBAHHBIN AKCIEPUMEHT,

HCCIIEIOBAHUE 1o YCTaHOBIIEHUIO | Buinonnenue npakmuyeckux pabom Ne 1 — 47
O0COOEHHOCTEl MaTeMaTu4eckoro o0beKTa, | Pewenue 3a0au 60 epems 3aHAmMus

SIBJICHUS], rpoiecca, BBISIBIICHUIO | Konmponvusie pabomor Nel — 8
3aBUCHMOCTEN MEXKIY o0BeKTamu,

SIBJICHUSIMH, TIPOLIECCAMMU

CaMOCTOSITEJIBHO (dbopMynupoBaTh

0000IIeHUsT U BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOJCHUS, UCCIICIOBAHMS,
OLICHMBAaTh  JIOCTOBEPHOCTh  MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB M 0000IICHUH

Yemuwiii onpoc 6o epemsa zansamus
Oyenka npasunbHOCMU GbINOTHEHUS.
camocmosamenvHoll pabomsi
Pewenue 3a0au 6o epemsa 3anamus

IPOrHO3UPOBATH  BO3MOXHOE  Pa3BUTHE
nporecca, a TaKxKe BEBIJIBUTATh
MPEIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSX

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus

BBISIBIIATH e(UIUTHI HHPOPMAIUH, JTaHHBIX,
HEOOXOIUMBIX JIJII OTBETa HA BOMPOC WU JJIA
pelieHus 3a1a4u

Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epems 3anamus

BBIOMpATh HWH(OpPMAIMI0O W3 HCTOYHHKOB
Ppa3IMYHBIX THUIIOB, aHaJM3UPOBATb,
CHCTEMAaTH3HpPOBAaTh M HHTEPIPETUPOBATH
UHGOPMALMIO PA3IUYHBIX BHUIOB U (HOpM
MIPEICTABIICHHSI

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwiii onpoc 6o epems 3ansamust
Pewenue 3a0au 6o apems sansamus
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CTPYKTypUPOBATh nH(pOpMAIIHIO,
MPEJCTaBIATh €€ B PAaNIMYHBIX (dopMax,
WUTFOCTPUPOBATH rpaUICCKU

Pewenue 3a0au 60 epems 3ansmust
Buvinonnenue npakmuueckux pabom Ne 1 — 47

OIICHUBATh HAAEKHOCTh HWHGOPMAIUU  T10

CaMOCTOSITENIBHO c(hOopMyIHPOBAHHBIM
KPUTEPUSM, chopMyIHpOBaHHBIM
CaMOCTOSITEJILHO

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwiii onpoc 6o epemsa zanamus

Pewenue 3a0au 6o epemsa 3anamus
Koumponvuvie pabomor Nol — 8

BOCIIPUHUMATh U (POPMYITHPOBATH CYKICHUS
B COOTBETCTBUU C YCJIOBHSIMHU U UEIIMU
oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEeHHSs B YCTHBIX U
MUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO
XOJly peuieHusi 3a7ayd, KOMMEHTHPOBATH
MOJTyYEHHBIH pe3yNbTaT

Yemuwu onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epemsa zanamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47

B XO0Jle 00CYKIEHHs 3a1aBaThb BOIPOCHI IO
CyLIECTBY O0CYXJaeMOH TEMbl, IPOOIEMBI,

pemiaeMoil  3a/J1aud, BBICKA3bIBATh HJICH,
HAaIlCJICHHbIE Ha MTOUCK penieHus, .
Yemuwiii onpoc 6o epemsa 3ansamus
COIIOCTaBJISTh CBOU CYXXJICHUS c
Oyenka npasuIbHOCMU GbINOTHEHUS
CYXXJIGHUSIMU JAPYTMX YYaCTHUKOB JIMAJora, .
camocmosmenvbHou pabomol
OoOHapy>XMBaTh  pa3inuMe ¢  CXOJICTBO
MTO3UITUH, B KOPPEKTHOM hopme
(dhopmynHpoBaTh pasHoriacus, CBOU
BO3paKEHUs
MPEACTABIISITh PE3YJIbTATHl PEIICHUS 3a/1auu,
SKCHEPUMEHTa, MCCIENOBaHUs, TNpoeKTa, | QyeHnka npasuibHOCMU GbINOIHEHUSL
CaMOCTOSITEJIbHO BbIOMpAThH dbopmar | camocmosmenvHol pabomul

BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPE3CHTAIUH
1 0COOEHHOCTEH ayIMTOpUH

Pewenue 3a0au 6o BPDEMA 3AHAMUA

COCTaBIATh IUIAH, QJITOPUTM  PEIICHUs
3a/1aud, BBIOMpPATh CMOCOO pEIIeHUs ¢

y4ETOM HMMEIOLINXCS pecypcoB u | Bunonnenue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXKHOCTEH, | Pewenue 3a0au 6o epems 3anamus
apryMeHTHUPOBATh u KOppeKTHpoBath | Konmponvusie pabomor Nel — 8

BAPUAHTBl pElIEHUH C Y4ETOM HOBOU

nHpopMaIuu

BJIQJIETh HaBbIKaMU [I03HABaTEJIbHON

pedieKCMH Kak OCO3HAHHUS COBEPIIACMbBIX
JIEUCTBUUA M MBICIUTEIIBHBIX MPOLIECCOB, HX

pe3yJIbTaToOB, BJIAJIETHh criocobaMu
CaMONPOBEPKH, CAMOKOHTPOJISA MpoIecca |
pe3yjibTata  PEUICHUS  MaTeMaTUYeCKOMN
3a/1a9n

OueHKa npasuibHOCmMu 6blNOJIHEHUA
CamocmosimenbHou pa60mb1
Pewenue 3a0au 6o 8peM 3aAHAMUA

NPEIBUAECTh TPYIHOCTH, KOTOPBIE MOTYT
BO3HUKHYThH TMPU PEIIEHUU 3a7a4y, BHOCUTH
KOPPEKTUBBI B JCATEIBHOCTH HAa OCHOBE
HOBBIX OOCTOSTEIBCTB, JAHHBLIX, HAHJCHHBIX
OIIMOOK, BBISBJICHHBIX TPYIHOCTCH

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomot Nel — 8

OIICHUBATh COOTBCTCTBUEC PE3yJIbTaTa LHCIU U
YCIIOBUSAM, OOBSACHATH MNPUYIUHDBI JOCTUIKCHUSA
N HEAOCTUKCHUSA PE3YIbTATOB
ACATCIIbHOCTH, HAaXOJUTb OI_I_II/I6Ky, JaBaThb

OueHKd npasulibHOCmMu 6blNOJIHEHUA
CamocmosimenbHou pa60mbz
Pewenue 3a0au 6o 8pems 3aHAMuUA
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OIICHKY MPHOOPETEHHOMY OIIBITY

NOHMMAaTh W UCHOJb30BaTh NPEUMYIIECTBA
KOMaHJIHOW ¥ MHIMBHyaJbHON pabOTHI MpU
pelieHny y4eOHBIX 3ajad, MPUHUMATH LEb
COBMECTHON J€SATEIIbHOCTH, IUIAHUPOBATh
OpraHHU3aIIIo COBMECTHOI paboThl,
pacnpenenaTs Buabl padoT, J0roBapuBaThCs,
o0cyXaaTh TPOIECC W Pe3ynbTaT padOTHI,
000011aTh MHEHHUS HECKOJIBKUX JIOAEH

Oyenka npasuibHOCMU GbINOIHEHUS.
camocmosamenvHoll pabomsi

Pewenue 3a0au 60 epems 3anamust
Buinonnenue npakmuueckux pabom Ne 1 — 47

y4acTBOBaTh B TPYIIOBBIX (popMax pabOTHI
(oOcyxknenusi, OOMEH MHEHUH, «MO3TOBBIC
HITYpPMBD» U WHBIC), BBIOJIHIATH CBOIO YacTh
paboThI M KOOPIUHUPOBATH CBOU JICUCTBUS C
JPYTUMH  4JICHAMH KOMAaHJbI, OIICHUBATh
KayeCcTBO CBOETO BKJAaJa B OOIIMH TPOIYKT

OyeHka npasuibHOCMU GbINOIHEHUSL
camocmosamenvHoll pabomsi

Pewenue 3a0au 60 epems 3anamust
Buinonnenue npaxkmuueckux pabom Ne 1 — 47

o KpUTEPUSIM, chopMynHpOBaHHBIM

YYaCTHUKAMM B3aUMOJICHCTBUS
NnpeMeTHBbIX:

chOpMUPOBAHHOCTh  TPEICTABICHUNA O

MaTeMaTHUKe KaK 4aCTH MUPOBOU KYJIBbTYpbI U
MECT€ MaTeMaTuKu W WHQPOPMATHKH B
COBPEMEHHOM  LMBWIM3ALUHU,  CIOcO0ax
ONMCaHUsl SBICHUW pPEAJIbHOIO MHpPAa Ha
MaTEMaTHUYECKOM S3bIKE

Yemuwiii onpoc 6o epemsa 3ansamust
Pewenue 3a0au 6o epemsa 3anamus

c(hopMUPOBAHHOCTH MpeICTaBICHUI o
MaTeMaTHUYEeCKUX MOHITHAX KaK Ba)KHEHIIMX
MaTeMaTUYECKHUX MOJIENAX, IT03BOJISIONINX
ONMCBHIBATH U M3y4daTh pa3HbIE MPOLECCHl U
SBJICHUS, B TOM UYHCJIE C IIOMOIIBLIO
UHPOPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOIOTHI

Buinonnenue npakmuyecxkux pabom Ne [ — 47
Oyenka npasuibHOCMuU 8bINOJIHEHUSA
camocmosamenvHoll pabomsi

Yemuwiu onpoc 6o epems 3ansimus

Pewenue 3adau 6o epemsa 3anamus

BJIaACHUC MCTOdaMH A0Ka3aTCJIbCTB 151
AJITOPUTMOB peuicHuA, YMCHUEC nx
NPUMCHATD, MpOBOAUTD A0Ka3aTCIbHBIC

PACCYXKIACHUS B X04€ PCIICHMA 3a4a4

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epemsa 3anamus
Konmponvnvie pabomor Nel — 8

BJIaACHUC CTaHAApTHBIMU npueMamMu
PEIICHUA palnroOHAJIbHBIX u
HppalOHAJIbHBIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMECTPHUICCKUX
ypaBHCHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM

Buvinonnenue npakmuuecxkux pabom Ne 33— 47
Oyenka npasUIbHOCMU 8bINOIHEHUS
camocmosamesnvbHou pabomol

Koumponvnvie pabomor Ne 6

c(hOpMUPOBAHHOCTh  TPEJICTABICHUA 00
OCHOBHBIX INOHATHUAX MarTemMaTudcCKoro
aHaJM3a M X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTh  MNOBeACHHE  (YHKUHUH,
WCIOJIb30BAHUE TONyUYCHHBIX 3HAHWHA IS

Buvinonnenue npaxmuyeckux pabom Ne 17 — 37
Oyenka npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHoll pabomsi

Yemuwi onpoc 6o epems 3ansamus

OTIHCaHUA u aHamn3a peanbHbIX | Konmponvnule pabomel Ne 5

3aBUCUMOCTEN

BJIAQJICHUE  OCHOBHBIMU  TOHATUSIMU O | Buinonnenue npakmuueckux paoom Ne 38— 47
TUTOCKHX " NPOCTPAaHCTBEHHBIX | Oyenka nPasuIbHOCMuU 8bINOIHEHUS

reOMEeTpUUECKUX (Urypax, MX OCHOBHBIX
CBOMCTBaxX

CAMOCMOSMeNbHOU pabomul
Ycemuwiit onpoc 6o epems 3ansamust
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Pewenue 3a0ay 6o 8pems 3ansamus
Konumponvnsie pabomor No7

c()OPMHUPOBAHHOCTh yMCHHS PACIIO3HABATH

OueHKCl npasujlibHocmu BblNOJIHEeHUA

reoMerpuueckue GUIypbl Ha UepTekax, | camocmoamenvHol pabomsi
MOJIEJISIX U B PE€AIbHOM MHPE Yemuwiii onpoc 6o spemsa 3ansamust
pUMEHEHUE W3YYEHHBIX CBOWCTB

reomeTpuueckux Guryp u dopmyn ans
pelIeHns] TEOMETPHUYECKHUX 3a/1ad M 3agad C
PaKTUYECKUM COJICPKAHUEM;

Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epemsa 3anamus

c(hOpMUPOBAHHOCTh  TMPECTaBICHUN 0
mporeccax M SIBJICHUSX, HUMEIOIINUX
BEPOATHOCTHBIM XapakTep, CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM  MHpE,
OCHOBHBIX TOHATHUSX DJIEMEHTAPHOH TEOpUU
BEPOSITHOCTEHN

Oyenka npasuUIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol
Yemuwiii onpoc 6o epemsa zansamus

Konmponvnvie pabomor No 4

YMEHUI HaXOIUTh U OLIEHUBATh BEPOSITHOCTH
HACTYIJIEHUS] COOBITMM B MpOCTEMIINX
IPAKTUYECKUX CHUTyallUsIX W  OCHOBHBIE
XapaKTEPUCTUKHA  CIY4YaWHBIX  BEJIMYUH;
BJIaJICHUE HaBbIKaMU MCIIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX IHIPOIpPaMM IIpH
pEIIEHUN 3a1a4

Oyenka npasuIbHOCMU
camocmosamenvbHou pabomol
Yemuwiii onpoc 6o epemsa zansamus
Pewenue 3a0au 6o epems 3anamus

6blNOJIHEeHUA

3.2 ®opMa NpOMeKYTOUYHOM aTTeCTALMHA
[IpomexyTounas arrectanus Mo JucuuiuiiHe B 1 cemectpe —nuddepeHuupoBaHHbIM

3a4€T, BO 2 ceMecTpe — IK3aMeH.

OOyuaromuecst JOMyCKAlOTCA K CJade 5K3aMeHa TMPH BBIIIOJHCHHUH BCEX BHUOB
CaMOCTOSITENIbHOM paboThl, MPAKTUYECKHX PabOT M KOHTPOJIBHBIX PadOT, MpPeayCMOTPEHHBIX
pabodei mporpaMMoi M KaJICHIapHO-TeMATHIECKUM TUTAHOM JTUCITUTUTHHEIL.

JuddepeHnnpoBaHHbIil 3a4eT (UTOroBas KOHTpOJbHAs paboTa) MPOBOAUTCSA 3a CHUET

BPEMEHH,

OTBCACHHOI'O Ha HU3YYCHHUC JUCHUIIINMHEL,

npnu YycCJIOBUHM CBOCBPEMCHHOI'O U

Ka4C€CTBCHHOI'O BBIITOJIHCHUSA O6y‘laIOIJ_II/IMC$I BCCX BHJIOB pa60T, NpeaAyCMOTPCHHBIX pa60qel71

MIPOrpaMMOM AMCLUIUIMHBI.

Ilepeyenb BonpocoB k Au(pGepeHIPOBAHHOMY 3a4€Ty

Bapmuanr 1
1. Boruucnure: 47 X1°*:44°
. 2 X/128
2. HaiinuTe 3HaueHHE BRIpOKEHUS: —F—.
\32
3. Borncmre: 10g 8+10g)100- log) 4.
4, Haiizure pewenue ypasuenus: log ,(x ° - 5) =log , 4x
log ,&0s L9
3. Borunciure ‘08 > GQCOS — —
e 17/
6. [lepeBeaute U3 paauaH B rpaaycChl 3P
7. VKaKHMTe YETBEPTH, B KOTOPOH JIexKuT yron a , eciu A =470°
8.

o . Y/
Haiigute 3HaueHHe KOCHHYCa yTJia a , €CJIM U3BCCTHO, 4YTO: SlIla = 0,6 u E< a<p
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x + 4

9. Haiinure o6macts onpeneneHus GpyHKIEI Jx) = 7 _4 9
10.  BaHKOBCKas mpOIEHTHAas cTaBKa paBHa 7% romoBbIx. KakoBa gomkHa OBITh
nepBOHavallbHAsl CyMMa BKJIajia, 4ToObl uepe3 2 rofa ero pazmep coctaBui 34347 pyoneit.
11. B Baze nexar s6oku: 10 3eneHbIX 1 5 kKpacHbIX. CKOJBKUMH CITIOCOOAMH MOYKHO B3SITh
13 Ba3bl 2 3€JICHBIX U 3 KPacHBIX s1010Ka?
Bapuanr 2
1. Beruncnure: 7% 37 :21°.
. 3 X/108
2. Haiigute 3HaueHUE BBIPAKCHUS: T
3. Brruucnure: 10g6 36+10g3 99- 10g3 11,
o 2 —
4, Haiinure pemenne ypasrenus: [0og (10 - x° ) = log ,3x
log &g 2.2
5. Beuncure (08 3GI18 — =+
e 3o
6. [TepeBenuTe U3 paaraH B rpaaychl 77p .
7. VKaKHMTe Y4eTBEPTh, B KOTOPOH Jexut yron a , ecimu A =500°,

“ . T
WINTE 3HAYCHHE KOCHUH TJ JIX U3BECTHO, YTO: = U —<a <p.
Ha ¢ 3HaUYCHME KOCHHYyca aa,ec 3BECTHO, UTO: sinA 0,8 p
2

2

5 6x - Xx

9. Haiinure obnacte onpeneneHust GyHKIMH f (X) = log 5 )
X
10.  bankoBckas mporeHTHas cTaBka paBHa 9% rooBeix. KakoBa momkHa OBITH
nepBOHavallbHas CyMMa BKJIajga, 4TOOBI yepe3 2 roja ero pasmep coctasui 59405 pyOmeii.
11. B Baze nexar s650ku: 5 3enenbix U 10 kpacHbIX. CKOJBKUMHU CIIOCOOAMH MOYKHO B3SITh
U3 Ba3bl 3 3eNEeHBIX U 2 KpacHbIX si0IoKa?
Bapuant 3

1. Beruncnure: 3° x25°:75°.

. /405
2. Haiinure 3HaueHue BbIpaKeHUS: T
3. Beruncure: 10g, 96- log, 3- log, 81,

o 2 —
4. Haiinute pemenne ypasrenus: log ;(x = - 8) = log ; 2x

I &e. w0
5. Borunciure (08 2 @S — —
e 69

6. [TepeBenute U3 paaraH B rpaaycChl STp .
7. VKaKHTe 4eTBEPTh, B KOTOPOH Jexut yron a , ecimu A =380°,
8. Haitnure 3HayeHune kocuHyca yria A | ecim m3BecTHO, 4TO: SinA =-0,6 u 37”< a<2p
9. Haiinure obnacte onpeneneHust GyHKIUH f (x) =
10. bankoBckas nporieHTHas craBka paBHa 12% romoBeix. KakoBa momkHa ObITH

MepBOHAYAIbHAS CyMMa BKJIaJia, 9TOOBI uepe3 2 rojia ero paMep coctaBmi 56448 pyomneit.
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11. B Baze nexart s6s0ku: 6 xentbix ¥ 12 kpacHbIX. CKOJBKUMH CIIOCOOAMU MOXHO B3STh U3
Ba3bl 4 KENTHIX U 2 KPAaCHBIX s10JI0Ka?

Bapmuanr 4
1. Brruncaure: 9° X1°:99¢.
. 5X/108
2. HaiinuTe 3HaucHME BBIpOKEHUS: ———— .

s
3. Breraucnure: 10& 320~ log4 5- 10% 216

4, Haitre pemenne ypasuenns: log ,(6 - x° ) =log , 5x

] 2 T O
5. Boruuciute 08 3 QCt -,
e 6

7]
7p
6. [TepeBenuTe U3 paguan B rpagychl —— .
3
7. VKaKUTe 4ETBEPTh, B KOTOPOH JIekuT yron a , ecau A =700
. . 3
HaiiznTe 3HaUeHIE KOCHHyCa yria 9 | eciti H3BeCTHO, 4To: sind =-0,8 u p<a < 2P
_ x-3
9. Haiigure obnacts onpenenenus QyHKIUN Jx) =log ; 3
X"+ 7x
10. bankoBckas nporeHTHas ctaBka paBHa 11% rogoBeix. KakoBa nqomkHa ObITh
niepBOHAYAIbHAS CyMMa BKJIaJia, 9TOOBI yepe3 2 roja ero pa3Mep coctaBmi 73926 pyomeit.
11. B Baze nexar s1610ku: 6 sxenthixX U 12 kpacHbIX. CKOJBKUMH CIIOCOOAMU MOXHO B3STh U3

Basbl 2 KEJITHIX U 4 KpaCHBIX s10J0Ka?
OOyuarommecs: JOMYCKAIOTCA K cade »dK3aMeHa TpU BBIOJHEHHH BCEX BHJIOB
CaMOCTOSITENIbHOW pabOoThI, MPAKTHUECKUX U KOHTPOJIBHBIX padoT, MPeAyCMOTPEHHBIX pabouei

HpOFpaMMOfI " KAJICHAAPHO-TCMATUYCCKUM IIJIAHOM JUCHUIIINHBI.

IlepeyeHb BONPOCOB K 3K3aMeHY

Yacts A
1. Kopenn n-oit crenenn. CBoiicTBa KOpHsA n-oi cremeHd. OOOOIIEHHWE IMOHATHS O ITOKa3aTelne
CTETeHN
2. [Tonsitre norapugma u ero ceoictBa. OCHOBHOE JIOTaprU(PMUIECKOE TOKIECTBO.
3. Jecaruunble W HaTypaibHble norapudmel. [IpaBuma paetictBuii ¢ norapupmamu. [lepexon k

HOBOMY OCHOBAHHIO.

4, Jlorapudmuueckue ypapaenus. [Ipuemsr pemenus. [Ipumepsr.

5. Jlorapudmuueckas gpynkuus. Ee cBolicTsa, rpaduk

6. Tpuronomerpudeckue ¢pynknun. OnpeeneHie CHHyca, KOCHHYCa, TAHT€HCa, KOTaHTeHCA.

7. Pamnannas mepa yria. [lepexom oT rpaaycHOM MephI K pauaHHON W HA000POT.

8. 3aBHCHUMOCTD MEXAY TPUTOHOMETPUYECKUMH (DYHKIIMSIMHU OJHOTO yTIIa.

9. ®opMyJibl ABOMHOTO yTiia. GOpMYJIbI CIOKEHHUS.

10. Pemenue npocTreidmmx TpPUrOHOMETPUUIECKUX YPABHEHUI.

11. Tpuronomerpuueckne  ¢yHkuu. OOmacTe  ompeAeneHUss W MHOXECTBO  3HAYSHHU
TPUTOHOMETPHUECKUX (QPYHKIIHH.

12. OO0patHbIe TPUTOHOMETPUYECKHE (PYHKIIH.

13. OCHOBHBIE IOHATHSI KOMOMHATOPUKH: Pa3MeIleHus, TIEPECTAHOBKU M COUETaHHS.

14. Teopus BepositHocTeid. CoObITHE, BEPOSTHOCTH COOBITHSIL.

15. 3aBUCHMOCTh W HE3aBHUCHMOCTh COOBITHHA. COBMECTHOCTh ¥ HECOBMECTHOCTH COOBITHIA.

IIpOoTHBOIIOIOKHOCTH COOBITHH.
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16. Teopus BepositTHOCTEN. Cl10KEHHE U YMHOKEHHE BEPOATHOCTEH.

17. [Ipupamenne ¢pyHKINN U IpUpalienne aprymenTa. Onpe/enenne mMpon3BOTHOMN.
18. ®U3NUECKUd U MEXAaHUYECKUI CMBICI TPOU3BOIHOM.
19. VYpaBHeHHE KacaTeNbHOH K rpaduKy GyHKIUU
20. [IpaBuna u popmynsl nuddepeHTIpoBaHUS.
21. [TpuMeHeHue MPOU3BOTHOM [T HAXOKACHUS SKCTpeMyMa QyHKIMN
22. CrepeomeTpusi. OCHOBHBIE aKCHOMEBI CTEPEOMETPUH U CIECIICTBUS M3 aKCHOM.
23. [IpstMble ¥ MIIOCKOCTH B MPOCTpaHCTBE. B3anMHOE pacnoiokeHue ABYX MPSMBIX B IPOCTPAHCTRE.
24. B3anmHoe pacrnionoxeHnue npssMoi U IIIOCKOCTH. [lapannensHocTh MpsIMON M IIIOCKOCTH.
25. B3aumHoe pacnosiokeHue JBYX IUIOCKOCTEH B mpocTpaHcTBe. I[lepneHAuKyIspHOCTh ABYX
IIJIOCKOCTEN.
26. JByrpaHHbIil yroj. Yron Mexay MI0CKOCTAMH.
27. Muororpanauki. Bepuael, pedpa, rpanu MHOTorpanHuka. ®opmyna Diinepa.
28. IIpusma u ee coiicTBa. IIpssiMas U HaKJIIOHHAs IIPU3MBL.
29. [IpaBunpHas npu3Ma. [lromans OOKOBOM M MOJTHON OBEPXHOCTH ITPU3MEL.
30. Ky6. INapamienenumnesn u ero ceoiictea. O0beM ky0a. O0beM mapajienenumnea.
31. [Mupamuna u ee cotricTsa. [1nomans 60KOBOM 1 OTHON MOBEPXHOCTH MTHPAMUJIBL.
32. [IpaBunbHas nupaMmuaa. Y ceueHHas MUpamMua.
33. [IpencraBnenue O MNpaBHIBHBIX MHOTOTPaHHHUKAaxX (TeTpa’ap, KyO, OKTadap, HOJEKa’ap |
HAKOCAdP).
34, Tena wm moBepxHoctu BpameHusa. wmuaap. OcHoOBaHWA, BBICOTa, OOKOBas TMOBEPXHOCTb,
oOpa3yromas, pazBepTka. [lnomans 60KOBOW U OTHON TOBEPXHOCTH.
35. Tena wm moBepxHoctn BpameHus. Konyc. OcHOBaHHME, BBICOTA, OOKOBas TIOBEPXHOCTb,
oOpasytomas, pa3Beptka. [lnomans 60KOBOI 1 ONHOW TOBEPXHOCTH.
36. [ap u cdepa. [Lnomans moBepXHOCTH CEpPHI.
37. Ceuenus mapa u cepsl.
38. dopmyel 00beMa TUpaMUbl, HUIMHIPA U KoHyca. Dopmyna oObeMa mapa.
Yacts B

x-16 . x0P+4

1. YIPOCTHTE BHIPAKEHUE ———— ! ~——=— W HalJuTe ero 3Ha4eHue npu X = 2,25
X+x77+1 xP-1
2 .
2. Pacronoure 4ucia B HOPSIKE BO3PACTAHHS 2 42 E; 23;23
3. 3amucath B BUJe OOBIKHOBEHHOM APOOH OECKOHEUHYIO IECATHYHYIO IpoOk: 4,(8);
-2,6(93).
s o s o < 3 o o 2
4. Pacrosnioxure 4ucia B Mopsiake BO3pactanus G- +; G-+ ; 9 ;3% e+
&0 &0 -
5. Boruncnure: logyS + log 425 + 10g4i
125
16
6. Beraucnure: logs72 - log32— + log;18
7
25

7. Brrmancaure: 10g4_ + logy36 +_ logys==

5 2 81
8. Pemmmre norapudmuueckoe ypaBHEHHE: 10g3 (2X -1 ) =2
9. Pernte norapudmudeckoe ypaBHeHHE 10% (X +1) =10g5 (4)6 - 5)
10. Pemmre norapupmudeckoe ypasaenue log; (3x -5) = log; (x - 3)
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11. Pemmre norapudmMudeckoe ypaBHEHHE log , (x + 3) = 4

12. Penmre norapudmuueckoe ypaBHEHHUE log , (4 - x) + log , (1- 2x) =2log , 3
13. Pemmnte norapudmuueckoe ypaBuenue Ig (3 -x)-lg (x +2)=21g2
.2
14. Ynpocture BEIpaKEeHUE: 1-sm’a
cos’a -1
15. YrpocTuTe BeIpaKeHHE: sin(360°- a)cos(-a)
cos(180c+a)
16. Vnpoctute Boipaxkenue: 1 + cos’ a - sin® @
. P
sin(a - =—)tg(-a
17. YIpocTUuTe BBEIPAKEHUE: in( 2)g( )
P
cos(—+a
(F+a)
. : 5 .
18. Haiinure cos a u tg a, eciu sin g :E u a - yroa Il KoopirHAaTHOHI YeTBEPTH
19. Haiinute cos an tg a, ecnu sin a = 0,6 u a - yron | koopaAHATHOH YeTBEPTH
20. Haiinute cos an tg a, ecnu sin a =- 0,8 u a - yrou Il koopauHaTHO YeTBEpTH
21. Haiigure sin a u tg @, eciu cos @ = 0,6 u a - yroxn [ KOOpAMHATHOW YETBEPTH
22.  Peumre TPUrOHOMETPUYECKOE ypaBHEHHE: 2 cos( x + %) =2
23. Pewnre TpuroHoMeTpuUecKoe ypasaenue: sin’ x — 0,25 =0
24. PemmTe TPUrOHOMETPUYECKOE ypaBHEHHE: 2 cos X + 42 =0
25. Pelmre TpUrOHOMETPUYECKOE ypaBHEHHE: 2 sin X +sinx —1=10
26. Pelure TpUrOHOMETPUUECKOE ypaBHEHHE: 2 sin® X + 7sinx —4 =0
27. Pennte TpuronomeTpuueckoe ypasuenue: 2 sin( x + %) +4/2 =0
28. Pemmte Tpuronomerpuueckoe ypaBHeHHe: 2 cos X — 43 =0
X3 2
ad60  _a250
20. Pemnre mokasarenpHoe ypaBHEHHE: C— -+ =C—— +
e25¢p eb6d g
30. Pewmure nokasaresnbHoe ypaBHenue: 2 - 42 - 17 - 4+ 8 =0
31. Pemnre nokasarenbHoe ypaBHenue: 3% -4 - 3*+3 =0
L2x+3
32. Pewnte nokasaTenbHOE ypaBHeHne: o— = — =4,5°7
9o
33. Hanmmure ypaBHeHHe kacatenbHol K rpaduky pynkumu f(x) =5 - ;_ x% B TOUKE Xo = 2.
34. CocTaBbTe ypaBHEHHE KacaTelbHOI K rpaduky dynkimu f(x) = e B Touke X, = 0.
35. 3anuiunTe ypaBHEHHE KacaTeabHOM K rpaduky ¢pynknun f(x) = 3 x3 + 5x B Touke ( 1; 8).
_5-x
36.Haiiaure npou3BoaAHyO QyHKIMKA YV — <
x+2
37.Haiiiure 3Ha9€HME NPOM3BOIHON QYHKIMU y =3x + 4 - Ssin x B TOYKE X, =P
+
38. Hatinure nmponssoanyio Gpynkuum y = 3+2x
x-5

39.HaiiguTe npousBoaHyio GyHKIUH y =- %x“ +3x% - 2x +11

40. Haiinure npousBoanyro Gyskimu y=x° —x ( x> + 7).
41. Haiitn mpoMesXyTKH Bo3pacTanus GyHKIUH y = x> — 2Xx + 3.
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42. Uccnenyiite pyukimio f(x) = 3x° — 20 x* na Bospacranue (yObiBaHHE) U SKCTPEMYMBI.

43. Uccnenyiite pynkmmro f(x) = %x“ + ;— x* — 3 na Bospacranue ( yObIBaHHE).

44 B simuke 20 mapos, U3 HEX 12 0emnbIX, ocTanbHble roayoObie. M3Bnekator 2 mapa. HaliTi BeposiTHOCTH,
yT0 00a 1mapa Oeble.

45.B nepBoii ypHE comepxkuTcs 8§ chHUX U 10 XKEeNTHIX TIapoB, BO BTOPOM 4 OenbiX M 12 JKEeNTHIX MapoB.
W3 ka0l ypHBI Hayjaqy U3BJICKIIH 110 OJHOMY Iiapy. HalTH BEpOsSTHOCTh TOTO, 4YTO 00a W3BJICYCHHBIX
11apa KeJITOro 1BETa.

46. AndaBuT HEKOTOPOTO SI3bIKAa COAEPKUT 12 OykB. CKONBKO CYHIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX U3 OYKB TOro ajdaBuTa, eciii OyKBBI B CJIOBAX MOT'YT MIOBTOPATHCS?

47. AndaBuT HEKOTOPOTO S3bIKA COAEPKHUT 12 OykB. CKOJNBKO CYIIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBIJICHHBIX U3 OYKB 3TOTO aj(aBuTa, eciii OyKBBI B CJIOBAX HE MOTYT MOBTOPATHCS?

48. B xop3mnre 16 mrapoB, w3 Hux 14 Oenbix, ocTanbHble cuHHE. M3Bnekaror 2 mapa. Haiitu
BEPOSATHOCTH COOBITHII TOTO, YTO 00a mIapa CHHHE; MEPBBIi map Oelblif, a BTOPOH CHHHM.

49. Ha nexxypctBo u3 3 ManbuukoB W 4 A€BOYEK cilydailHO OTOHMparoT 4 neKypHbIX. CKOJIBKUMH
croco0aMu MX MOYKHO OTOOpaTh MPH YCIOBUH, YTO OYAYT OTOOPAHbI 2 MallbuHKa U 2 JEBOYKN?

50. YCTpOICTBO COCTOUT M3 TPEX AJIEMEHTOB, PabOTAIONIUX HE3aBUCUMO. BeposTHOCTH 0€30TKa3HOM
paboThl 3a oONpeAeieHHBIH MPOMEKYTOK BpPEMEHH IIEpBOrO, BTOPOIO M TPETHEro JJIEMEHTa
cootBeTcTBeHHO paBHBEI 0,4; 0,3; 0,5. HaliTh BepOsSTHOCTH TOTO, UTO 3a 3TO BPEMS OTKAaXyT BCE TPH
3JIeMEHTa.

51.13 15 TypucToB Hamo BHIOpATh EKYPHOTO M €ro MOMONIHUKA. CKOIBKHMH CIIOCOOAMH 3TO MOYXHO
caenaTs?

52./luaroHanb OCEBOTO CEUEHMsI IWIIMHApA paBHa 12 cM, a paauyc ocHoBaHus — 6 cM. Haligute BbICOTY
LHWINHIDA.

53.B mpaBWIBHOH YeTHIPEXYroNbHON mMUpaMuae BeicoTa paBHa 12cMm, a amodema - 15cm. Haiinure
IUIOLIA/b TIOJIHOM OBEPXHOCTH IUPAMHUIBI.

54.B ocHoBaHMHU MPaBWIBHON deThipexyronbHoil mpu3mMel ABCDA B |C D, nexur kBagpaT co CTOPOHOM
4 cm. lmaronans npusmel AC; o0pasyer ¢ miockocThio ocHoBarus ABCD yron 60o. Haitnute BhICOTY
IIPU3MBI U TIOLIAb TOJTHON IIOBEPXHOCTH.

55./lnaroHanb TpPaBUIBHOW YETHIPEXYTOJIBHOW MPHU3MBI COCTaBIseT C OOKOBOW rpaHbio yrom 60°.
Haiigute 00beM MpU3MBL, €CITH CTOPOHA OCHOBaHUS 8cum

56. Pannycel ocHOBaHMI yceueHHOTO KOHyca paBHBI 12 cM m 6 cM, a oOpa3yromias HaKJIOHEHa K
IUIOCKOCTH OCHOBaHUS 1oz yriioM 450. Haliaure miommans 1 00beM YCEeUeHHOTO KOHYCA.

57. Haiigute nmoiHy!o TUIOMIA s TOBEPXHOCTH W 00BEM MUPAMHUIBI, Y KOTOPOIl BRICOTA paBHA 2 M, a
OCHOBaHHEM MUPAMUIBI ABJSIETCA KBaJIpaT CO CTOPOHOM 3 M.

58.0OcHoBaHMEM MUPAMUBI SBISETCSA TPEYToJdbHUK co cropoHamu 12 cm, 10 cm, 10 cm. Kaxxnas 6okoBast
rpaHbh HAKJIOHEHAa K OCHOBaHMIO Tox yrioMm 60°. Haiinure o0beM u TUIOManb OOKOBOH MOBEPXHOCTH
MTUPAMUJIBL.

59.HaiiauTe CTOPOHY OCHOBAHMS M BBICOTY MPABUIBHOM YETBHIPEXYTONBHON MPHU3MBIL, €CIH S0, =90cM?,
Seo=40cM?,

60.Bricota mununaapa paBua 10 am. Ilnomane ceyeHus UIMHIpa IUIOCKOCTBIO, MapajulebHOM ocu
UWIMHIpA U yIAJeHHOM Ha 9 1M oT Hee, paBHa 240 qm 2. HalinuTe paguyc nuIMHApa.

61. OcHoBaHKe MPSIMOU MPHU3MBI — PAaBHOOEAPEHHBIH TPEYTONBHUK CO CTOPOHOW 6 cM, a TUaroHaib
0okoBoii rpanu 10 cM. HaiimuTe miommans 60KOBOH MOBEPXHOCTH U 00HEM MTPU3MBIL.

62. B npaBunbpHON 4eTHIPEXyroabHON MpHU3ME IUIOIIAsr OCHOBAaHUS paBHa 25 cM?, a BBICOTa 4 CM.
Hatigute nuaroHans 1 00beM MPU3MBIL.

63. OcHOBaHWEM TIPSMOH TPU3MBI CITY>KHT TIPSIMOYTOJIBHBIA TPEYTOIBHUK C KaTeTamu 12 ¢cM U 5 cM,
BBICOTA MPU3MEI paBHA § cM. HaiinuTe miomnaap moTHOH MOBEPXHOCTH.
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64. Pagumyc okpy>XHOCTH, ONHCAaHHOM OKOJO OCHOBAaHMS IpPAaBHJIBHOW IIECTUYTOJBHOW MPU3MBI,
paBeH 3 cM. HalinuTe miomaae NoJHOM NOBEPXHOCTH MPU3MBI, eciiu €€ BbicoTa paBHa 10 cM.
65./lnaroHans TPaBUIBHONW YETHIPEXYTOJIBHONM MPHU3MBI COCTaBIseT C¢ OOKOBOW rpaHbio yrom 30°.
Haiizure moima s G0KOBOi TTOBEPXHOCTH 1 00BEM IIPH3MBI, €CITH CTOPOHA OCHOBAHHS V2 CM.
66.Bricota numuHapa Ha 12 cMm Goublie ero paaMyca, a IIoaib IOJHOM MOBEPXHOCTH paBHa 288 Tt cM?.
Haiinure paguyc 0OCHOBaHUS LUIMH]PA.

67.[lnaroHans TpPaBUIBHOW YETHIPEXYTOJIbHONW MPHU3MBI COCTaBIseT C OOKOBOW rpaHbio yrom 60°.
Haiigure 00peM Mpu3MBbl, €CITH CTOPOHA OCHOBAHUS 6 CM.

68.luameTp mapa paBeH BBICOTE KOHYca, 0Opa3ylolias KOTOPOro COCTABISIET C IIOCKOCTBIO OCHOBAHMS
yroxa 60°. Haliti oTHOIIeHHEe 00bEMOB KOHYyCa | Iapa.

69.Pamuyc mapa paBen R=5. Haiinure miomnaap mojHOM MOBEPXHOCTH BIUCAHHOTO B IIap Ky0a.
70.Paguycel OCHOBaHUI yCeUeHHOTO KOHYyca paBHBI 4 cM 1 12 cM, a oOpa3sytormiast paBHa 17cm. Haiinure:
a) BBICOTY YCEUYEHHOTO KOHYyCa; 0) TUIOMIa b OCEBOTO CEUCHHUS.

71.B ocHOBaHUM NpaBUIbHOM YeThIpexyroiabHoi npusMel ABCDAB,C,D, nexuT kBagpar co cTopoHOI
8 cM. [Inaronams npusmel AC; oOpasyet ¢ mtockocteio ocHoBaHuss ABCD yron 30e. Haiimute BbIcOTY
MIPU3MBI U IJIOMIA/(b TOTHON OBEPXHOCTH.

3 Cucrema onenuBanns komiuiekta ®OC Tekymero KOHTpOJIsi U MPOMeKYTOYHO
aTTecTanuu

[Ipu oueHmBanuu J1AOOPATOPHOM, MPAKTHYECKOW H  CAMOCTOSTENILHOW pabOThI
00yyYaroIerocs: y4uThIBaeTCs CleaAyolee:

- Ka4eCTBO BBINOJIHEHUS IPAKTUYECKON 4acTu paboThI;

- KauecTBO 0(hOpMIIEHUS OTYETa 110 paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IPU 3aLUTE PaOOTHI.

Kaxnp1it Buj; paboThl OLIEHUBAETCS 110 MATH OalbHO LIKae.

«5» (0TIIMYHO) — 3a TJIyOOKO€ M MOJHOE OBJIAJICHHE COJICpKAHUEM YU4eOHOro Marepuana,
B KOTOpPOM oOOydarouuiics cBOOOJHO M YBEPEHHO OPUEHTHUPYETCs; 3a yMEHHE NPaKTUYECKU
IPUMEHSTH TEOPETUIECKHIE 3HAHUS, BEICKA3bIBaTh M 0OOCHOBBIBATH CBOU CYXAeHUs. OLeHKa «5»
(OTJINYHO) MpeanoaaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHHUE OTBETA.

«4» (xopomio) — ecnu OOyYaroIIUiiCs MOJHO OCBOWJI y4YeOHBI MaTepual, BIAJEeT
HAY4YHO-IIOHATUMHBIM alllapaTOM, OPHEHTHPYETCS B M3YYEHHOM Marepuale, OCO3HAHHO
IPUMEHSET TEOPETUYECKHE 3HAHUS Ha MPAKTHUKE, TPAMOTHO M3JIaraeT OTBET, HO COJEp)KaHUE U
(opMa OTBETa UMEIOT OTJEJIbHBIE HETOYHOCTH.

«3» (yIIOBIETBOPUTEIHHO) — €CIM OO0YYaroIMUiicsl 00OHApy>KUBACT 3HAHHE M TOHMMAaHUE
OCHOBHBIX TOJIOKEHUH y4eOHOro MaTepualla, HO M3J1araeT ero HEroJHO, HEelocCleA0BaTeNlbHO,
JIOTIyCKAaeT HETOYHOCTH, B INMPUMEHEHWU TEOPETUYECKUX 3HAHUN IPU OTBETE Ha IPAKTHKO-
OpPUEHTUPOBAHHbBIE BOIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKIECHUSI.

«2»  (HEyJOBIETBOPUTEIBHO) — €cCih  OOyYaroIIMiCs HMMEEeT pa3pO3HEHHEIE,
OeccucTeMHble 3HaHUs, JOMyCKaeT OMIMOKM B ONpeAe]eHMH 0a30BbIX HMOHATHH, MCKaXaeT MX
CMBICII; HE MOXKET ITPAKTUUECKH IPUMEHSITh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi NPAKTHYECKUX PadoT.

[TpakTryeckast paboTa OLIEHUBAETCS MAKCUMAJIbHO OLEHKON «5» (OTIMYHO).

Kaxnoe 3a1aHue olleHUBaeTCs MaKCUMAJIBHO OLIEHKOH «5» (OTIMYHO).

Ilo pe3ynbraraM OLIEHHBAHUA BCEX 3aaHUN OLICHKA COOTBETCTBYET CPEAHEH.

Kpurepun onieHMBaHMs peIICHAN 3a1a4.

«5» (OTIIMYHO) — COCTaBJIEH NPABUJIbHBIA ANTOPUTM PELICHUS 3aJaud, B JOTMYECKOM
paccyXJIeHUH, B BBIOOPE HOPMATHUBHBIX UCTOYHUKOB M PEIIEHUHU HET OMIMOOK, M0JIy4YeH BEPHBIH
OTBET, 33/]]a4a PEIlIEHA PalllOHAIBHBIM CIIOCOOOM.

«4» (XOpolIO) — COCTaBJIEH NPaBWIbHBIA aJrOPUTM pELIeHHs 3aJaud, B JIOTHYECKOM
pacCy)KI€HMM U PpEIIeHWH HET CYIIECTBEHHBIX OIIMOOK; NPaBWIBHO CJHENaH BBIOOD
HOPMATUBHBIX UCTOYHHUKOB; €CTh OOBSICHEHHE PELICHMs, HO 3aJaya pellieHa HepaloHaJIbHbIM
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CHoco0OM WIIM JIOMYIIEHO He 6oJiee IByX HECYIIECTBEHHBIX OLIMOOK, TOy4eH BEpHBIN OTBET.

«3» (YIOBIETBOPHUTEIBHO) — 3aJaHHWE BBHITIOJHEHO, B JIOTHYECKOM pACCYXICHHH HET
CYUIECTBEHHBIX OIIMOOK, HO JOMYyIIEHBI CYIIECTBEHHBbIE OLIMOKM B BBIOOpE HOPMATHBHBIX
WCTOYHHKOB; 3aj[aya pelieHa He TIOJTHOCTHIO W B 00IIEeM BHIE.

«2» (HEeyIOBJIETBOPUTEIHHO) — 3a/1a4a peleHa HEMPaBUIIbHO.

Kpurtepuu onieHHBaHusI cCaMOCTOSITEJILHBIX PadoT.

Kpurtepun onieHnBaHUs peleHui 3a1au.

«5» (OTIMYHO) — COCTaBJIEH MPABHUJIBHBIN AITOPUTM PEIICHHS 3a/Ja4H, B JIOTHYECKOM
paccyXJIeHHH, B BBIOOpE HOPMATHUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, MOJIy4YeH BEPHBIH
OTBET, 3aJ]auya pellieHa palllOHAIBbHBIM CIIOCOOOM.

«4» (XOpOoIIO) — COCTaBJIEH NPaBWIBHBIA alrOPUTM pelIeHHs 3aJaud, B JIOTHYECKOM
pacCy)KI€HHH ¥ pENICHWH HET CYIIECTBEHHBIX OIMMOOK; NPaBWIBHO CJIENaH BBIOOD
HOPMATUBHBIX MCTOYHHUKOB; €CTh OOBSICHEHHE PELICHMs, HO 3aJaya pellieHa HepaloHaIbHBIM
CIOCOOOM WIIH IOMYIICHO He 00Jiee BYX HECYIIECTBEHHBIX OMIMOOK, IOTydeH BEPHBIN OTBET.

«3» (yIOBIETBOPHUTEIBHO) — 3aJJaHUE BBIMOJIHEHO, B JIOTHUYECKOM pAaCCYXJEHHUH HET
CYUIECTBEHHBIX OINMOOK, HO JOMYIICHBI CYIIECTBEHHBIC OMIMOKA B BBIOOPE HOPMATHBHBIX
MCTOYHHUKOB; 33/1a4a pellieHa He MOJIHOCThIO WK B 00IIEM BUJIE.

«2» (HeyIOBIETBOPUTEIILHO) — 3aJ1aya pelleHa HeMPaBUIbHO.

Kpurepun oneHuBaHNs KOHTPOJBLHBIX PadoT.

«5» (otmumuHO) — pemieHo 81-100% 3amanuid.

«4» (xopoo) — peuteno 61 — 80% 3ananuid.

«3» (ynoBieTBopuTeabHO) — pemeHo 41 — 60% 3ananuid.

«2» (HeyIOBJIETBOPUTENHHO) — perieHo MeHee 40% 3anaHuil.

Kpurepun ouenuBanus nuddepeHunaabHoOro 3a4éra

- BBITMOJIHEHO NPaBUIbHO 9-11 3amanuii — onieHka «oimyHo» (80 — 100%);

- BBITIOJTHEHO MPABWIIBHO 6-8 3a/1aHnii — O1eHKa «Xopouio» (55— 79%);

- BBITMIOJIHEHO MPABUIIBHO 4-6 3aJJaHUN — OLIEHKA «y/10BJIETBOPUTEIHHOY

(36-54%);

- BBITMOJIHEHO MPaBUIbHO 0-3 3ajaHUi — OLIEHKA «HEYIOBJIETBOPUTEIHHO

(0-35%).

Kpurtepuu oneHnBaHus 0TBETOB 110 IK3aMEHALMOHHBIM OHJIeTaM.

OTBeT TO DJK3aMEHAIMOHHOMY OWJIETy OIICHWBAeTCSI MAaKCHMAJIbHO OIICHKOH «5»
(oTHYHO).

[lepBrIii BOIpOC MaKCUMaJIBHO OLIEHUBAETCS OLIEHKOHN «5» (OTIMYHO).

Kaxxnast u3 1ByX 3a7jau OLIEHUBAETCS OTAEIbHO MAKCUMAaJIbHO OLEHKON «5» (OTJIMYHO).

[To pe3ynbpTaTam OIEHHBAHUS BCEX TPEX 3aJaHUN OLIEHKA COOTBETCTBYET CpPEIHEH.
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