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I ITaciopT )OHAOB OLEHOYHBIX CPEICTB

1. ObaacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCIUIUIMHBI MaTeMaTHKa, BXOJSIIEH B COCTaB MPOrpaMMbl IOATOTOBKH CIIEIIMATIHCTOB
cpennero 3BeHa no crneuraibHocTU 38.02.06 Dunancwl (ykpynuénnas epynna cneyuaibHocme
38.00.00 Dxonomuka u ynpasnenue (yposeHs 3)), I 00ydaromuxcs 3aouxou GopMbl 0OydeHHs.
O0beM yacoB Ha ayJUTOPHYIO HAarpy3Ky IO JUCHUILIMHE 34, HA CaMOCTOATENbHYIO paboTy 298.

2. O0beKTBI OLIeHUBAHHUA — Pe3YyJIbTAThI 0CBOCHHS JMCIHUIIIHHbI

@®OC n03BOJIAET OLIEHUTH CIEAYIOIINE PE3YyIbTaThl OCBOCHUS AUCLUIIINHBL:

OcBoeHue coaepx aHusl yueOHOW NUCHUIUIMHBI 00eCreunBaeT JTOCTHKEHUE CTYIEHTaMHU
CIIEYIOIIUX PE3Y/IbTATOB:

JIMYHOCTHBIX:

B pesynprare u3yyeHHs MaTeMAaTUKM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomierocst 6yayT chopMUPOBaHbI CIIEAYIONINE JIUYHOCTHBIE PE3YIbTaThI:

1) rpax1aHCKOro BOCIIMTAHHUS:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKONM MO3UIUM  OOydarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aMMOJCHUCTBOBATH C COLUAIBHBIMA HHCTHUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM,;

2) [aTpPUOTHYECKOTO BOCIHTAHUS: CPOPMHPOBAHHOCTH POCCHMCKON  TpakJaHCKON
UJCHTUYHOCTH, YBaKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, LIEHHOCTHOE
OTHOULIEHUE K JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOUN IIKOJIbI,
UCIIOJIb30BAaHUE ITUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOIOTHIX, Chepax SIKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHUE JYXOBHBIX IIEHHOCTEH POCCUHCKOrO Hapoa, chopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, YTHUYECKOTO TOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUH
HAyKH U JAESITENbHOCTBIO Y4YEHOTO, OCO3HAHHE JMYHOTO BKJIa/Ja B TMOCTPOEHUE YCTOWYMBOTO
Oynyuiero;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAst ICTETUKY MAaTeMAaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIIeHUH, pacCyKACHUH, BOCIPUUMUYUBOCTD K MaTEMAaTUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pu3n4ecKoro BOCHUTAHUS:

c(OPMHPOBAHHOCTH YMEHUS TPUMEHATh MaTEMAaTHYECKHE 3HAHUS B HHTEPECAX 3/[0POBOTO U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3/0pOBBIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, PETryIsipHas (pu3nuecKasi akTHBHOCTH ),
¢du3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, MHTEpEC K paziIMyHbIM cdepam
npoeCCHOHATLHON NEATETHbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW M €€ NMPHUIIOKEHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymed mnpodeccud U peannu30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIIEHUU
NPaKTUYECKHX 3a/1a4 MaTeMaTHIEeCKOI HAIIPaBICHHOCTH;

7) 3KOJOrMYECKOr0 BOCITUTAHHUS:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOH KYJIBTYphl, TIOHUMAaHWE BIUSHHUS COIUAIBHO-
HKOHOMHUYECKUX TPOILIECCOB HA COCTOSHUE MPUPOJHOM U COIMATIBHOM Cpelbl, OCO3HAaHUE
I100aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHMUN Ul pelieHHs 3a/1ad B 0OJIaCTH OKPYXKAIOIIeH Cpelibl, IUIaHUPOBAaHHE
MIOCTYITKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYKAIOIIEH CPEIbI;

8) LIEeHHOCTH HAayYHOT'O MTO3HAHUS:



c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOLIECTBEHHOW TMpAKTUKH, TOHUMaHHE MaTeMaTUYeCKOW Hayku Kak cdepsl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTU4YECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO JAEATEIbHOCTh UHANBUIYATBHO U
B IpyIIIIE.

MeTanpe/JIMeTHbIX:

B pesynbTate OCBOEHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromierocss OyayT cGhOpPMUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIolIMecss  OBJAJCHHEM  YHHMBEpPCAJIbHBIMU  [O3HABATEJIIbHBIMU  JICWCTBUSMHU,
VHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSMU W YHHUBEPCAIBHBIMU PETYISITHBHBIMU
NEUCTBUSIMU

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

bazoevie nozuueckue oeiicmeus:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKANWUA, OCHOBAHUSA JUIsI 000OIIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBAaTH U MPeOoOpPa3OBBIBATH CYXKACHUS: YTBEPAUTCIbHBIC U
OTpHUIATeNIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISTh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHUBOpEYHUs B (akrax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, MpeasiaraTb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITENILHO JIOKAa3aTelIbCTBA MATEMAaTHYECKUX YTBEPXKIECHUH (IIPsIMbIE U OT
MPOTUBHOTO), BBICTpAUBaTh AapPryMEHTAIUIO, TPUBOAUTH MPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIbI;

BBIOMpATH CIIOCO0 pemeHnus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,
BbIOHMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNH WHCTPYMEHT IMO3HaHUA, (HOPMYyIUpPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJUTh  CAMOCTOSITEIbHO  CIUTAHHUPOBAHHBIM  DKCIMEPUMEHT, HCCIEAOBaHUE  TO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENFHO (OPMYIHUPOBATh OOOOIIEHHS] M BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEANOJIOXKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungpopmauueri:

BBISBJIATH OeUIUTH HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX AJI OTBETAa HA BOMPOC U JIS
pEIIeHUS 3aa4H;

BBIOMpaTh  MHPOPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB, AaHAJIW3UPOBATh,
CUCTEeMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATH HMH(DOPMAIMIO pPA3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

CTPYKTYPUPOBaTh HHPOPMAIIHIO, MPEJCTABIATh €€ B pa3InUHbIX (HopmMax, HIUTFOCTPHUPOBATH
rpaduvecKku;

OIICHMBATh HANE&KHOCTh HWH(OOpPMAIMK 1O  CaMOCTOSITENIbHO  CHOpMyIHpPOBAHHBIM
KpUTEpUIM, CHOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.
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KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBUSA

BOCIIPUHMMATh U (DOPMyIHpPOBAaTh CYXJIEHHS B COOTBETCTBHU C YCIOBUSMM M LEISMHU
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U IMCHbMEHHBIX
TEKCTaxX, JaBaThb IIOSCHEHUS 10 XOAY pELICHHs 3aJadd, KOMMEHTHPOBAaTb I1OJTY4YCHHBIN
pe3yJbTaT;

B XoA€ OOCYXAEHHUs 3aJaBaTh BONPOCHI IO CYILECTBY OOCYXIaeMOW TeMbl, MPOOJIeMBl,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEJIEHHbBIE HAa MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHMKOB Juajora, oOHapyKuBaTh Pa3jIM4Ke U CXOICTBO
NO3HLINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIIATh PE3YyIbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTA, HCCIECNOBaHMs, IPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopzanuzayus:

COCTABIIATh IUIAH, aJITOPUTM pEIICHHs 3aJadd, BBIOMpATh CHOCO0 pemieHus ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUH.

CamoKonmponb, IMOYUOHATbHBIIL UHMELIEKM:

BJIJICTh HABBIKAMU TTO3HABATEIHHON peQIIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX JACUCTBUI U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HUX  pe3ylbTaToB, BIaJeTh CIIOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPH PELICHUM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JEATENIbHOCTH, HAaXOAUTh OHIMOKY, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

Coemecmnasn deamenbHocms:

MOHUMAaTh U HCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUIYaIbHOW pabOThHI IpU
pelieHUMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npolecc 1 pe3yabTaT paboThl, 0000I1aTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyXkaeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMH 4I€HaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK 4acTH MHUPOBOM KyJIbTYpbl U MECTe
MaTeMaTUKd M WH(OPMAaTUKH B COBPEMEHHOM IMBWIM3AIMM, CIIOCO0AX OINUCAHUS SBJIECHUI
pEAIBHOTO MHpPa Ha MATEMaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTb IMPEACTAaBICHUM O MaTeMaTHYEeCKUX TOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, NO3BOJIIOIINX ONMMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCHI U SBIICHUS,
B TOM YHCJIE C IOMOILIBbI0 UH(POPMAIIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA;

BJIQJICHUE METOJaMU J0Ka3aTeIbCTB WU aJITOPUTMOB DELIEHUS, YMEHUE UX IPUMEHSTH,
MIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELLICHUS 3a1a4;

BJIQJICHUE CTAHJAPTHBIMU [pUEMaMH pELICHHUsS palMOHAIbHBIX U HMpPpalMOHAJIbHBIX,
MOKAa3aTeNIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB, UX CHUCTEM;

c(OPMHPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOro aHajIu3a U
UX CBOICTBax, BJaJ€HUE YMEHHEM XapaKTepH30BaTh IOBeACHHE (QYHKIUI, HCIOJIb30BaHUE
MOJIyYEHHBIX 3HAHUH JJIs ONMCAHUS U aHAJIN3a PEaJbHbIX 3aBUCUMOCTEN;

BJIQ/ICHUE OCHOBHBIMU TIOHATHUSMU O IUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;
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c(OPMHPOBAHHOCTH YMEHHSI paclio3HaBaTh FeOMETPUUECKUE PUTYpHl Ha YEPTEKaAX, MOJEIISAX
U B PCAIbBHOM MHPE;

NPUMEHEHHE HW3YYEHHBIX CBOHCTB TIeOMETpUYecKuXx ¢Guryp u ¢Gopmya sl perieHus
FeOMETPUYECKHX 3a/1a4 U 3aJ1a4 C IPAKTUYECKUM COJEPIKAHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUNA O MpOIeccaX M SBICHUSAX, UMEIOMINX BEPOSTHOCTHBIH
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE, OCHOBHBIX IOHATHAX
AJIEMEHTApPHOU TEOPUH BEPOSATHOCTEM;

YMEHUH HaxXOAWTh M OLEHHMBATh BEPOATHOCTU HACTYIUICHHsS] COOBITMM B INpOCTEHIIMX
IIPAaKTUYECKUX CHUTYyallUssX M OCHOBHBIC XapAaKTEPUCTUKU CIyYalHBIX BEIWYMH; BIIAJICHUE
HaBBIKAMH MCIIOJIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUU 3a1a4.

B pe3yiabrare m3ydyeHusi yueOHoro mpeamera «MaremMaTHka» Ha ypPOBHe CpPeJIHEro
o0mero odpasoBanus o0y4arouuiics Ha 0a30BOM YPOBHE HAYYHTCH:

Yucna u evruucnenus:

ONEPUPOBATh MOHATUSAMH: PALHOHAIBHOE U JEHCTBUTEILHOE YHCIO, OOBIKHOBEHHAs H
JecATU4Has ApoOb, POLIEHTHI;

BBITTOJIHATH apU(PMETUYECKHE OTIEPALNY C PAIIMOHATFHBIMU M ICHCTBUTEILHBIMU YHCIIAMH;

BBINOJIHATE NPUOIMKEHHBIE BBIUMCIEHUS, HUCIOJb3ys IIPaBUIa OKpYIJIEHUs, JelaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUII;

ONEpUPOBATh MOHATHSMHU: CTENEHb C LENbIM IOKa3aTeleM, CTaHaapTHas (opma 3amucu
JEHCTBUTENBHOTO YMCIIa, KOPEHb HAaTypalbHOW CTENEHH, MCIOJIb30BaTh MOAXOASAIIYI0 (HOopMy
3allUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHUs] TPAKTUYECKHUX 3aa4 U IPECTAaBICHUS JAHHBIX;

OIIEpUPOBATh MOHATUSAMH: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJBHOIO YIJIa, UCIOJIb30BATh
3aIllUCh TPOU3BOJIBHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKIUY;

OIIEpUPOBATh MOHATUSAMU: HATypalIbHOE, LI€JI0€ YHUCII0, UCIOIb30BaTh IPU3HAKU JAETUMOCTU
LEJIBIX YMCEl, pa3JI0kKEeHNe YUCIIa Ha IPOCThIE MHOKUTEIH JUUIs peILieHHs 3a1a4;

OIIEpUPOBATh OHATHUEM: CTENIEHb C PALIMOHAIBHBIM [10KA3aTeleM;

OIIEpPUPOBATH MOHATHAMU: JIOTapU(PM dKcia, AECATUYHbIE U HATypallbHbIE JIOTapU(MBI.

Ypasnenus u nepasencmea:

OIIEpPUPOBATh MOHATUSAMH: TOXIECTBO, ypaBHEHME, HEPAaBEHCTBO, IIEJIO€, PallMOHAJIBHOE,
UppaLMOHATIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBIMOJIHATE ~ NpeoOpa3oBaHUsl ~ TPUTOHOMETPHUECKMX  BBIPAXEHHH W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE TPe0oOpa30BaHUs ILEbIX, PAlMOHATIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUNH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAMOHAIBHBIX U UPPALMOHAIbHBIX YPaBHEHUN 1 HEPABEHCTB;

IIPUMEHSTh YPABHEHMsI M HEPABEHCTBA JJI PEIICHUs MaTeMaTHMYECKHMX 3aJad M 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HH;

MOJICIUPOBaTh peajbHbIE CHUTyallUd Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJa4yM, HCCIEI0BaThb IOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM allnapaTa ajareopsl;

MIPUMEHSTH CBOMCTBA CTENEHU JJIsl IPEOOPa30BaHUsI BEIPAKEHUM, ONIEpUpPOBATh MOHITUSIMHU:
II0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPaBHEHUI
Y HEPaBEHCTB;

BBIMOJIHATE MPeoOpa3oBaHusl BBIPAXKEHUH, coJepXkalmx JorapudMel, OINEpHUPOBATH
MNOHATUSIMM:  JIOTapU(MHUUECKOE YypaBHEHHME M HEpPaBEHCTBO, pellaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PEICHUS TPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIEpUPOBaTh MOHATUSAMHU: CUCTEMA JIMHEHHBIX YpAaBHEHHMHM U €€ pelIeHHEe, HCIIONIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs pEelIeHUs MPaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHMs NMPOCTEHIIMX CUCTEM M COBOKYINHOCTEW pallMOHAJIBHBIX YpaBHEHHH H
HEPABEHCTB;

MOJICIMPOBaTh peajbHbIE CHTyallUd Ha s3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
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yYpaBHEHHMsI, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 33Ja4H, UCCIEI0BATh MOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

Dynkyuu u epaguxu:

OIIEpPUPOBATH MOHATUAMM: (PYHKIHS, CIIOCOOBI 3a7aHus (PYHKIMU, 00NACTh ONpPENeIICHUS U
MHOXECTBO 3HaUeHHUH (YHKIMH, TpapuK QyHKIUH, B3aUMHO 0OpaTHbIe ()YHKIIUHU;

OIIEpPUPOBATH MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLMHU, HYJIU (YHKLUH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA,;

UCIOJIb30BaTh Tpaduky QyHKIMN 1)1 pelIeHns] ypaBHEHUH;

CTPOUTh W YHUTATh TpadUKd JTUHEWHOW (QYHKIUH, KBAAPATUYHON (YHKIMH, CTEHICHHOM
(GYHKLNU C LEIbIM [T0Ka3aTeleM;

UCTOJb30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

ONEPUPOBATh IMOHATHSAMHU: IepuoanYeckas (YHKIHSA, MPOMEXYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaUOOJbIIee M HAUMEHbIIee 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIEA0BAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpPUPOBATh  TOHITUSAMHU: rpaduKd  TOKA3aTeNbHOW,  JIOTApUPMHUECKOW |
TPUTOHOMETPUUYECKUX (YHKIUI, N300paXkaTh UX HA KOOPJMHATHOM IUIOCKOCTH U UCIOJIb30BATh
JUTSL PEeUICHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH IpauKy JUHEHHBIX YPaBHEHUH M UCIOJIb30BaTh
WX JUIS PELIEHMS CUCTEMBI IMHEHHBIX YPABHEHUM;

UCHOJIb30BaTh I'paUKU QYHKIUHI AJIs MCCIeI0BaHUS MTPOLECCOB M 3aBUCUMOCTEN U3 APYruxX
y4eOHBIX JUCHIUIUINH.

Hauana mamemamuueckozo ananusa:

ONEpPUPOBATh TOHATHAMH: IIOCIEIOBATEIBHOCT, apu(MeTHUecKass U TeoMeTpuyecKas
pOrpeccuy;

OIIEpPHUPOBATH MOHATHUSAMH: OECKOHEYHO YOBIBAafOIIasi Te€OMETpHUYEeCKas MpoTpeccus, CymMma
0eCcKOHEUHO yOBIBAOIIEH reOMeTPUUECKO porpeccuy;

3aJaBaTh MOCJIEIOBATEIHPHOCTH PA3IMIHBIMU CIIOCO0AMH;

UCIOJIb30BaTh CBOMCTBA IOCJIEIOBATENBHOCTEH M NPOTrpecCUil Uil pPELIeHUs PpeaslbHbIX
3aJ1a4 IPUKIIAJHOTO XapaKTepa;

OIIepUPOBAThH MOHATUAMU: HENpEpbIBHAS (YHKLUS, MPOU3BOAHAS (PYHKIIUH, UCIIOIb30BaTh
reOMEeTPUUECKUN U (PU3NYECKUIN CMBICI IPOU3BOIHOM /IJIsl pEeLICHUS 33/1a4;

HaXO/JUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (QYHKUUH, BBIYMCIATH IMPOU3BOAHBIE CYMMBI,
NIPOM3BEACHNUS, YACTHOTO (DYHKITHIA,

UCMOJb30BaTh IPOU3BOAHYIO Ui HCCIENOBaHMA (PYHKIMHM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO TPauKOB;

UCIOJIb30BaTh MPOU3BOIHYIO JUIS HAX0XKIEHUS HAWITYYIIEro pelieHus] B IPUKIIAJIHbIX, B TOM
YHCIIe COIMAIbHO-YKOHOMUYECKHX, 3a/1a4ax;

ONEpUPOBATh TOHATHUSAMHU: IEpPBOOOpa3Has M HUHTErpaj, MOHUMAaThb I'€OMETPUUYECKUI U
bu3nyecKuil CMbICT UHTETpaa;

HaXO/JUTh TEepBOOOpa3HbIE DJIEMEHTApHbIX (YHKIMHA, BBIYMCIATH MHTErpail mo ¢opmyie
Hrerorona—Jleiibnuna;

pemaTh NPUKIAJHBIE 33/la4id, B TOM YHCJIE COLUATbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMAaTHIECKOTO aHaIH3a.

Mnooicecmsa u noeuka:

OTIEPUPOBATH TOHATHSIMU: MHOXECTBO, OTIEPAIINY HaJl MHO)KECTBAMH,

HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCaHUs PealbHbIX MPOIECCOB U
SIBIICHHI, TIPU PEIICHUN 3329 U3 APYTHX YICOHBIX MPEIMETOB;

OIEpPUPOBATH MOHATHIMU: OIpEIENIEHUE, TEOPEMA, CIIeICTBUE, JOKA3aTeIbCTBO.

T'eomempus

OIEpPUPOBATH MOHATHIMU: TOUKA, MPSIMasi, INIOCKOCTb;
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MPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3ajay;

OIIEpUPOBATh NOHATUAMU: APAJUIEIBHOCTD U NIEPIEHIUKYISIPHOCTD IPSIMBIX U IIJIOCKOCTEN;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OIIEpPUPOBATH NOHATUSAMHU: IBYTPAHHBINA YroJl, TPaHU JBYIPAHHOTO yIiia, peOpo ABYTPaHHOTO
yIJ1a, JIMHEHHBIN yroJl ABYTPaHHOT'O yIia, IpajycHasi Mepa ABYIPaHHOIO yIJIa;

OIIEpUpPOBaTh NOHSTUSAMU: MHOTOIPDAHHUK, BBIMYKJIbIH W HEBBIMYKIbI MHOTOIPDAaHHUK,
3JIEMEHTBI MHOTOTPAaHHUKA, IPaBUJIbHBIH MHOI'OI'PaHHUK;

pacrno3HaBaTb OCHOBHbBIE BHUJAbl MHOIOTPAHHHUKOB (IMpaMuJa, MPU3Ma, HPSIMOYTOJBHBIN
napajuienaenunesa, Kyo);

KJaccu(UIUpPOBaTh MHOTOIPAaHHHUKH, BBIOMPAsi OCHOBAHMS JJIsl KJIACCH(HUKAIMU (BBITYKIIbIE
U HEBBINYKJIble MHOI'OI'PaHHUKH, IPAaBUJIbHbIE MHOTOTPAHHUKH, NIPSIMbIC U HAKJIOHHBIE NPU3MBI,
napajuiejaenunesb);

OIIEpPUPOBATH MOHATHIMHU: CEKYIIast JIOCKOCTh, CEYEHHE MHOI'OI'PaHHUKOB;

OOBSICHATH MPUHIIMIIBI TOCTPOSHHSI CEYCHUH, UCIIOIB3YS METOJ] CIIE/IOB;

CTPOUTH CEYEHHUS] MHOTOI'PAaHHMKOB METOJIOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE
YEpTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

pelaTh 3a/laud Ha HaXO0XJIeHHEe FeOMETPUYECKUX BEJIMYUH 10 00pa3liaM WU ajJropuTMawm,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3ajJlay Ha BBIYUCIICHHE PACCTOSHUN MEXAY IBYMs TOUKaMH, OT TOUKU A0 MPSMOH, OT TOUKU IO
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMbIMU;

pelaTh 3a/laud Ha HaXO0XJIeHHEe MeOMETPUYECKUX BEJIMYMH MO 00pa3liaM WIN aJlfOpUTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEMaTHYECKUX
3ajjay Ha BBIYMUCJICHUE YIJIOB MEXAY CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXAy MNpsSMOH U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE O0BEMBI M IUIOIIAJM MOBEPXHOCTEHl MHOrOrpaHHMKOB (IIpHU3Ma, MUPaMUAA) C
npuMeHeHHeM (OpMyJ, BBIYHCIATH COOTHOWICHHS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOT'OI'PAaHHUKOB;

OIEpUpPOBaTh MOHATHUSAMU: CHMMETPHUSI B TPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETpPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (PUTYPHI;

U3BJIEKaTh, NMPeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HMH(OPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpruecKux (pUrypax, mpecTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTh reoMeTpuueckue (akTbl JUIsl  peHIeHHs CTEepPEOMETPUYECKUX  3ajad,
IIPEIIOJIArat0IuX HECKOJIBKO IIaroB PELIEHMs, €CJIM YCIOBUS NPUMEHEHHUS 3aJaHbl B SBHON
dopme;

IIPUMEHSTh MPOCTEHIINE IPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

IIPUBOJUTL TPUMEPHl MAaTEMaTH4YECKMX 3aKOHOMEPHOCTEH B TPUPOAE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHSTh IIOJIyYCHHBIE 3HaHMS HA IPAKTUKE: aHAJIN3MPOBATh pEAlbHBIE CHUTYyallMd H
NPUMEHSTh M3YyYEHHBbIE TOHATHUS B  MPOLECCe IOMCKAa pPELIeHUs  MaTeMaTH4YeCKH
chopMyIHpPOBaHHOW MPOOIEMBbl, MOAEIHPOBATH pPEAIbHbIE CUTYallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEI0BaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl, pelaTh NPaKTUHYECKUE 33a4H, CBI3aHHBIE C HAXOXKAEHUEM I€OMETPUIECKUX
BEJIMYUH;

OIEpPUPOBATH MOHATUAMU: IMIMHJPUYECKass MOBEPXHOCTh, 00pa3yrolue IHIUHIPUYECKON
MOBEPXHOCTH, LMIUHAP, KOHUYECKAs MOBEPXHOCThb, 00pa3yrolire KOHHYECKOW MOBEPXHOCTH,
KOHYC, c(epruyeckas IOBEpXHOCTb;

pacrno3HaBaTh Teja BpalleHus (HUIMHIP, KOHYC, cdepa U 1map);

OOBSICHATH CIIOCOOBI OJTYYEHUS TeJl BpaIlleHuUs;

KJIacCU(UIUPOBATh B3aUMHOE PaCIoIoKeHUE CPEPHI U IMIIOCKOCTH;

OIEpUpPOBaTh MOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA,
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IapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIO0S, IIAPOBOM CEKTOD;

BBIUUCIATH OOBEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHUs, F€OMETPHUYECKHX Tel C
pUMEHEHUEM (HOPMYIT;

OIIEpUPOBATH MOHITUSMH: MHOTOI'PaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO cephl,
cdepa, BMcaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAICHUS;

BBIYUCIISATH COOTHOIICHUS MEXAY IUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMu MOI0OHBIX TeET,

n300paxkaTh H3y4aeMble (UTYpHI OT PYKM M C TNPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BpAIllCHHUS,;

U3BIICKaTh, WHTEPIPETUPOBATh U MPEeoOpa3oBHIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBlIeHHYIO Ha YepTekKaxX U PUCYHKaX;

OIIEpUPOBATh IIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH JEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHMSI BEKTOPOB M YMHOKEHUSI BEKTOpa Ha
YHCI0, 0OBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaJIat0T;

MIPUMEHSITH [IPaBUIIO MapajlieeNnuIea;

OIEpUpPOBaTh NOHATHUAMU: JEKApPTOBbI KOOPJIMHATBl B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMH, CKalIspHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M IPOU3BEACHHUE BEKTOpPa Ha YHCIO, YOl MEXIY BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IUNIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAHHAT;

IPUMEHITh reoMeTpuueckue (akTbl JUIsl  pElIeHHUs CTEpPEOMETPUYECKUX  3ajad,
MPEONIaraolIuX HECKOJBbKO IIIaroB PEUICHUs, €CU YCIOBUS NMPUMEHEHHS 3aJaHbl B SIBHOUN
dopme;

pelarh MpocTeliIne TeOMETpUYeCKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a;

pemiath 3aJadyd  Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHHH U HaXOXICHHUE
TE€OMETPUYECKUX BEJIIMYHMH MO 00pa3laM WM aITOPUTMaM, MPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHUH CTaHIaPTHBIX MaTEMAaTHYECKUX 3aa4;

MPUMEHSTh MPOCTEHIINEe NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAI[MOHHbIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3aay;

MPUBOJUTh TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MIPUMEHSTh IOJIyY€HHbIE 3HAHMS Ha MpaKTHKE: aHAJIM3UPOBaTh pealbHbIE CUTYyallud |
IPUMEHATh  M3YyYEHHBIE TIOHATUSA B  IPOLECCE IIOMCKAa PELIEHUS  MaTeMaTH4YECKH
c(opMyJIMPOBaHHON MpOOJIEMBbI, MOAECIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCJIE0BATh TOCTPOEHHBIE MOJAEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKHUX IOHSTHH U TEOPEM,
anmnapara ajreOpsl, pelaTh MpaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XJACHUEM F€OMETPHUUECKUX
BEJIMYHH.

Beposmuocmv u cmamucmuka

YUTATh U CTPOUTH TAOJIHUIIBI U JUATPAMMBI;

OIIepUpPOBaTh NMOHATUSIMHU: CpelHee apupMeThuyecKkoe, Mearana, HauboJblliee, HauMeHbIlIee
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh TOHATUSAMHU: CIIy4alHBIM SKCIIEpUMEHT (OMbIT) W cly4dailHOe CcoObITHE,
3IIEMEHTApPHOE COOBITHE (RIIEMEHTAPHBIN MCXO0J) CIYy4alHOTO OMNBITA, HAXOJUTh BEPOATHOCTH B
OTBITaX C PABHOBO3MOXKHBIMH CITy4YalHBIMU COOBITHSIMH,

HaXOJUTh M CPaBHMBATH BEPOSTHOCTH COOBITUH B M3YYEHHBIX CIy4allHBIX 3KCIIEPHUMEHTAX;
HaxOJUTh W (OPMYIHMPOBATH COOBITHS: TIEPECeUeHHEe MW OOBEAMHEHUE MaHHBIX COOBITHH,
cOOBITHE, TPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO, TOJIB30BaThCS JUarpamMmamu OJiiepa u
bopMyIoii crokeHus: BEpOATHOCTEN MPU PEILIEHUH 3a/ay;

ONEpPUPOBATh MOHATUSMH: YCJIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS, HAXOAUTh
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BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C TIOMOIIBIO IEpEBA CIIy4allHOIO OIIBITA;

PUMEHATh KOMOMHATOPHOE NPABUJIO YMHOXKEHUS NP PEILIEHUH 3a]a4;

OIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMbBIEC UCIIBITAHMS, CEPUSl UCIIBITAHUM, yCIIEX
U Hey/aya, HaXOJAUTh BEPOSTHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HCIIBITAaHUI 10 MEPBOrO
ycriexa, HaX0JIMTh BEPOATHOCTH COOBITHI B CEpUH UCTIBITaHUN bepHyim;

OIIEpUPOBATh MOHATUAMM: CIIydaliHas BEJIMYMHA, PACIPECICHUE BEPOSITHOCTEN, AMarpaMma
pacnpeneneHus;

CPaBHMBATh BEPOSTHOCTU 3HAYCHUM CIydallHOW BEJIMYMHBI II0 PACHPEIEICHHIO WIH C
IIOMOILBIO AUarpamm;

OIIEpUPOBATh IOHATHEM MAaTEMaTUYECKOIO OXXHUAAHHSA, TNPUBOAUTH IIPUMEPBI, Kak
IIPUMEHSAETCd MAaTeMAaTHYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOIAUThb MaTEMaTUYECKOE
OKHJAHME I10 TaHHOMY PaCIpPENEICHHUIO;

UMETD IIPEJCTABICHHUE O 3aKOHE OOJIBIIUX YHCE;

UMETB MPEJCTABICHNE O HOPMAJIbHOM PaclpeicIeHUN.

Oobyyarmmuiicss Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, IOJMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOKECTB, YMCIOBBIE MHOXECTBA HAa KOOPAWHATHOW MPSIMOH,
OTpPE30K, HWHTEpBaJl, IOJYUHTEpBaJ, IPOMEKYTOK C BBIKOJIOTOM TOYKOM, Trpaduueckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAMHATHOU IJIOCKOCTH;

OIEpUPOBATh NMOHATHUSAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KICHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUS, IPUYMHA, CIIEACTBHE, YACTHBIN clTydail OOIIEeTo YTBEPKICHHS, KOHTPIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTAa MHOXKECTBY;

HaXOJIUTh IepeceuyeHue M OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE IMPEICTABICHHBIX
rpaduvecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

MIPOBOMTD JTOKA3aTEIbHBIE PACCYKICHHUS 111 000CHOBAHUSI UCTHHHOCTH YTBEPKICHUM.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIIOJIB30BaTh YKCJIOBBIE MHOXECTBA Ha KOOPAMHATHOW IPSAMOM M HA KOOPAMHATHOM
IUIOCKOCTH JUJISl OIIMCAHUS PEalIbHbIX IPOLIECCOB U SBJICHU;

IIPOBOJIUTH JTIOKA3aTEJIbHBIC PACCYKICHUS B CUTYallUsIX IIOBCEIHEBHOMW KU3HU, IIPH PELICHUN
3a/1a4 U3 IpYyrux MNpeaIMeToB

CB0OOIHO oOmnepupoBaTh MOHATHUSIMM: IEJI0€ YUCIO, JEIMMOCTh YHCET, OOBIKHOBEHHAs
IpoOb, NecaTu4Has JpoOb, palliOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HaYEHNE YMCIa, YacTh, A0S,
OTHOIIEHHE, IPOLICHT, MOBBILIIEHUE U TOHWKEHUE HA 33aJIaHHOE YUCJIO MPOLIEHTOB, MacIlTaob;

IIPUBOJUTH IIPUMEPBI YACEII C 3aJaHHBIMU CBOMCTBAMHU JEIMMOCTH;

OTIEpUPOBATh MOHATUAMU: JOorapudm 4ucia, TPUrOHOMETPUYECKask OKPYKHOCTb, paJlaHHas
U TpagycHas Mepa Yyria, BeIWYMHA YIJa, 3aJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPYKHOCTH, CHHYC, KOCHHYC, TaHI'€HC M KOTAaHI€HC YIJOB, HMMEIOIUX IPOU3BOJIBHYIO
BEIIMYUHY, YUCIIA € U T,

BBINIOJHATh apu(METHUECKHe JAEHCTBHs, coyeTass YCTHbIE M IHUCBbMEHHBIE IIPUEMBI,
HOpUMEHSS IPH He0OXOAUMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA,

HaxOJIUTh 3HAYEHUs KOPHS HATYPAJIBHON CTENEHH, CTEIIEHH C PAllMOHAIBHBIM ITOKA3aTEIIEM,
Jorapugma, UCToNb3ys MPU HEOOXOJUMOCTH BBIUUCIUTENbHBIE YCTPONCTBA,;

MTOJI30BAThCS OLEHKOW W MIPUKHUJIKOW MPU MPAKTUYECKUX PACUETaX;

IPOBOJUTH [0 H3BECTHBIM (OpMyIaM U TMpaBWiaM MpeoOpa3oBaHHUs OYKBEHHBIX
BBIPAXEHH, BKIIIOUAIOIIUX CTEIIEHU, KOPHH, JIOTapU(PMBbI U TPUTOHOMETPUUECKHE PYHKIINH;

HaXO/JWUTh 3HAUYEHUS YMCIOBBIX M OYKBEHHBIX BBIPOXKEHHUH, OCYIIECTBISS HEOOXOIUMbIE
MOJICTAHOBKH U MpeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKU yroJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B Tpajlycax WM pajdaHax;

WCIOJIb30BaTh MpPU PEIIEHUU 33/1ay TaOJIMYHbIE 3HAYEHUS TPUTOHOMETPUUECKHX (YHKIIHIA
YIJIOB;



BBINOJIHATH TIEPEBO/] BETUYMHBI yIJIa U3 paAMaHHONW MEphI B TPaJyCHYIO H 00paTHO.

B noBceHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATh JE€UCTBHUSL C YHUCIOBBIMM JaHHBIMM I[IPU PEUICHUM 3a7a4 IPAKTHUYECKOIro
XapakTepa M 33Ja4 U3 paA3IMYHBIX OOJNacTeil 3HAHWH, WCHONB3yd NpPU HEOOXOAMMOCTHU
CIIpaBOYHbIE MAaTE€PHAJIbl U BBIYMCIUTEIbHBIE YCTPOUCTBA;

OLICHMBATh, CPABHMBAThb M HCIOJB30BaTh IPHU PEIICHUU NPAKTHUUECKHUX 337ad YHMCIOBBIC
3HAYEHUS] PEaJbHBIX BEJIMYMH, KOHKPETHbIE YHCIIOBBIE XapaKTEPUCTHUKH  OOBEKTOB
OKpYXaroIlero Mupa

Pemate pamuonanbHble, TOKa3aTelbHbIE U JIOTapu(MUYecKre ypaBHEHHS M HEpPaBEHCTBA,
pocTeiiiye uppaoHaibHble U TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBIL;

UCIOJIb30BaTh METO/bl PELIEHUS YPAaBHEHUM: NPUBEIACHHE K BUJY «IIPOU3BEACHHUE PABHO
HYJII0» WU «4aCTHOE PaBHO HYJIIO», 3aME€Ha IEPEMEHHBIX;

HCI0JIb30BaTh METOJI MHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB;

UCIOJIb30BaTh Tpaduyeckuil MeToa Juis MNpUOJIMKEHHOTO pEIIeHHUs ypaBHEHUH W
HEPABEHCTB;

n300pakaTh Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOXKECTBO PELICHUN MPOCTEHUIINX
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB;

BBITIOJHATh OTOOpP KOpPHEW ypaBHEHUW WJIM pEUICHHH HEpPaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEILHBIMH YCJIOBUSIMUA U OTPAaHUYCHUSMH.

B noBceiHEBHOM KM3HU U [IPU U3YUEHUH IPYTUX YUYEOHBIX IPEIMETOB:

COCTaBJIATh U PEIIATh YPaBHEHUS, CUCTEMbl YPABHEHUH M HEPABEHCTBA IPU PEIICHUHU 3a7ad
JIpYTUX y4eOHBIX NPEAMETOB;

UCIIOJIb30BaTh YPAaBHEHUs W HEPABEHCTBA IS IIOCTPOCHHUS U UCCIIENOBaHUS IPOCTEUILINX
MaTeMaTUYECKUX MOJIEJIEN PeabHbIX CUTYal[Mil UM IPUKIIAIHBIX 3a7a4;

YMETb MHTEPIPETUPOBATH IIOJYYEHHBI IIPU pEIICHUHM YPAaBHEHHs, HEpPABEHCTBA WIN
CUCTEMBI PE3yJIbTaT, OLICHUBATh €0 MPaBIONOA00NE B KOHTEKCTE 3a/laHHOM pealbHON CUTYyalluu
WJIM NIPUKJIAIHOM 3a1auu

OnepupoBaTh MOHATHSMH: 3aBUCUMOCTb BEJIUYMH, (YHKIUS, apryMEHT M 3HAuY€HHE
GyHKIMH, O0JIAaCTh OIpeNeNeHUs] ¥ MHOXKECTBO 3HaueHH (QyHKIUH, rpaduK 3aBHCHUMOCTH,
rpadux QyHKINH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HaUMEHblee 3HaYeHUe
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (QyHKUHUs, NEpUOM, YeTHAas U HE4YeTHas
byHKIUY;

ONEpUPOBaTh MOHATUSAMHU: TMpsMas U oOpaTHas MNPONOPLUUOHAIBHOCTb, JMHEWHas,
KBaJpaTU4Has, JorapupmMuuecKas 1 nokasatenbHas QyHKIUH, TPUTOHOMETpUYecKrue GyHKINY;

ONpeAeNATh 3HAueHHWE (QYHKIMM MO 3HAYCHHIO apryMeHTa IpH PA3IMYHBIX CIocobax
3a1aHusl QyHKIUHY;

CTPOUTH IpaQUKU U3YUYEHHBIX (YHKIIHI;

OIUCHIBAaTh MO TpauKy W B MpocTeHIIuX ciaydasx o ¢Gopmyne MOBEIEHUE U CBOWCTBA
GyHKIMHI, HaXOUTH 10 TpaduKy QYHKIIMH HauOOJIbIINE U HAMMEHbILINE 3HAYCHMUS,

CTPOUTH ACKHM3 Tpaduka (QYHKIUH, YAOBIETBOPAIOUICH MPHUBEICHHOMY HAOOpy YCIIOBHI
(MpOoMEXXyTKH BO3pacTaHMs/yObIBaHMS, 3HAY€HHWE (YHKIUM B 3aJaHHOM TOYKE, TOUYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIU (QYHKIIUH U T.1I.);

pelarh ypaBHEHHMsI, IPOCTEUIINE CUCTEMbl YPAaBHEHHM, UCIIONb3Yys CBOMCTBA (DYHKIUN U UX
rpauKoB.

B noBceqHeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:
OnpeAeNsaTh Mo rpadukamM M HCIONb30BaTh ISl PELICHMs NMPUKIAJHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEH (HanOOJblIMe W HAaUMEHbIINE 3HAYCHMS, TPOMEXKYTKU
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BO3pacTaHMusd W yObIBaHUS (YHKLHHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, aCHUMIITOTHI, IEPUOI U
T.IL);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYalLNH;

olpeNesiATh MO rpadukaM MpocTeiiine XapakTepUCTHKU MEPUOJNYECKUX IPOLECCOB B
0MOJ0TUH, SKOHOMHKE, My3bIKE, PAAUOCBS3H U JIp. (AMIUIUTY1a, IEPUOJ U T.I1.)

OmnepupoBaTh NOHATUAMM: HPOM3BOJIHAS (YHKIMM B TOUYKe, KacarelbHas K rpaduky
(dyHKUIMHU, TPOU3BOAHAS PYHKIINY;

BBIYHCIIATh IPOU3BOJHYIO OJHOWIEHA, MHOIOYICHA, KBAJPAaTHOIO KOPHs, IPOU3BOIHYIO
CYMMBI ()YHKIIHIA;

BBIUUCIIATh IIPOM3BOJHBIE 3JEMEHTapHbIX (QYHKIMH M UX KOMOMHALUH, HCIONb3YS
CIIPaBOYHbBIE MaTEPUAJIbI;

UCCIIeI0BaTh B IPOCTEHIINX CiIydasiX (YHKLIUU HA MOHOTOHHOCTb, HAXOAUTh HAaHOOJIbIINE U
HaVMEHbIIME 3HA4YeHUs (QYHKUUH, CTPOUTh TpadUKHM MHOTOWIEHOB M  MPOCTEHUIINX
paLMOHATIBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM allapaTta MaTeMaTHYECKOro aHaIn3a.

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

pemaTh NPUKIATHBIE 334a4ydl W3 OWONOTHH, (DU3MKH, XWUMHH, SKOHOMUKH W APYTHX
IIPEIMETOB, CBA3aHHBIC C UCCIIEIOBAHUEM XapAKTEPUCTUK PEAJbHBIX MPOLIECCOB, HAXOKICHUEM
HauOOJIbIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOTYYECHHBIE PE3YIIbTATHI

HNmers mnpencraBieHHEe O MAMCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYMHAX, H
pacnpeeseHusaX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

HMMETH IIPEJCTaBICHUE O MATEMATHYECKOM OXKUJAHUU U AUCIEPCHH CIyYalHbIX BEIMYNH;

UMETb IIPEACTABIECHUE O HOPMAJIbHOM pACHPENEICHUM U IPUMEPAX HOPMAIBHO
pacIpeneiIeHHbIX CIIy4aiiHbIX BEJINYMH;

MIOHUMATh CYTh 3aKOHA OOJIBIINX YMCET U BBIOOPOYHOI'O METOJ1a U3MEPEHUSI BEPOATHOCTEH;

UMETh TpecTaBiIeHNEe 00 YCIOBHON BEPOSITHOCTH U O MOJIHON BEPOSTHOCTH, IPUMEHSTh UX
B PELLEHUH 3a7a4;

MMETh IIPEACTABICHUE O Ba)XXKHBIX YAaCTHBIX BHMJIAX PACHpEACIICHHMM W NPUMEHATh UX B
pEILIEHNN 3a]a4;

HMMETH NPEJCTABICHUE O KOPPEISIIIUY CIIYJalHbIX BEJIUYMH, O TUHEHHON PErpeCCHH.

B noBcennHeBHOIM KU3HU U MIPU U3YyUEHUU JAPYTHUX MPEIMETOB:

BBIYUCTISTH UM OLIEHUBATh BEPOSATHOCTH COOBITHI B pEaIbHOM JKU3HH,

BBIOMPATH MOJIXOIAIINE METOIBI TIPEICTABICHUSI K 00PaOOTKU TaHHBIX;

yYMETb pelllaTh HECIOXKHBIE 33/1a4i Ha MPUMEHEHHE 3aKOHA OOJBIINX YHCEN B COIMOJIOTHH,
CTpPaxOBaHMH, 3JPAaBOOXPAHEHUH, OOCCIICYCHHH O€30MAaCHOCTH HACEJICHUS B UYPE3BBIYANHBIX
CUTYaIUAX

Pemiate 3a1aun pa3HbIX TUIIOB, B TOM YHCIIE 33/1a4U TOBBIIICHHON TPYIHOCTH;

BBIOMpATH ONTUMANBHBIN METO PEIICHUS 33a/Ia4H, pacCCMaTPUBAs pa3InYHbIC METOIbBL;

CTPOUTH MOJIENIh PEUICHUS 3a/1a4H, IPOBOJIUTH JOKA3aTEeIbHbIE PACCYKICHUS;

pemate 3amauyd, TpeOyromme Tmepedopa BapUAHTOB, TMPOBEPKH YCIOBHiA, BBIOOpA
ONTUMAJIBHOTO PE3yabTaTa;

aHAIIM3UPOBATh U MHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIIOBHUS 3a/ladyM, BHIOMPATH
pelIeHus1, He MPOTUBOPEYaIe KOHTEKCTY;

MEePEeBOUTH MPHU PEIICHUU 33Jadd MH()OpPMAIHMIO U3 OJHON (HOPMBI B APYTYIO, UCIIONB3YS
IpU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUarpPaMMBI;

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

pelaTh IPaKTUYECKUE 3a1a4i U 3a[1a4i U3 JPYIUX [IPEIMETOB

OnepupoBaTh NOHATUSAMU: TOYKA, IpPsIMasi, INIOCKOCTh B MPOCTPAHCTBE, NapauIeIbHOCTD U
NEPIEHIUKYIIAPHOCTD IIPSAMBIX U IIJIOCKOCTEM;
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MPUMEHSTh IS PEIIeHUsl 3a1ad TeoMeTpudeckue (HakThl, €CIU YCIOBUS MPUMEHCHHS
3aJIaHbl B IBHOU (popme;

peniaTh 3a7a4i Ha HaX0XKJICHHE TeOMETPUICCKUX BETTMYHH 10 00pa3iaM WK aJropuTMaM;

nenath (BBIHOCHBIC) IUIOCKHE YEPTEXKH W3 PHUCYHKOB OOBEMHBIX (HUTYp, B TOM YHUCIIE
pHUCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB;

U3BJICKaTh, WHTEPIPETUPOBATh M MPEOOpPA30OBBIBATH HH(POPMAIUIO O TECOMETPUYCCKUX
durypax, mpeJCcTaBIeHHYIO Ha YepTEeKaX;

MPUMEHSTh TeOMETpUYecKre (BaKThl Ui PEUICHUs 3334, B TOM YHCIE MPEANoaratonmx
HECKOJIBKO IIaroB PeIICHHUS;

OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U IIOCKOCTEH B TIPOCTPAHCTBE;

(hopMyIIMpoOBaTh CBOMCTBA M MPU3HAKH (PUTYD;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

BIIQJICTh CTAaHAAPTHOW KiIaccu(UKAIMEH MPOCTPAHCTBEHHBIX (QUTYp (MUPAMHUIIBI, TPU3MBI,
napajuieIeuIneb);

HaXOIUTh OOBEMbl M IUIOMIAIM TIOBEPXHOCTEH TIE€OMETPUYECKHX Tell C MPUMEHCHHEM
(opmyu;

BBIYHCIISTH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTUX IIPEIMETOB:

WCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTyp AN pelieHHsl 3aJad MPaKTUYECKOTo
XapaxkTepa | 3a7a4 u3 Apyrux odaacTedt 3HaHUM

OnepupoBarb NOHATHSMHU JEKAPTOBbI KOOPAWMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATBHI BEKTOPA, YIOJ MEXKIYy BEKTOpPaMH, CKaJIspHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

HaXOJUThb PACCTOSAHHUEC MCXKAY ABYMSA TOYKAMH, CYMMY BCKTOPOB H IMPOM3BCACHUC BCKTOpPA
Ha YHUCJO, YIOJ MEXIY BEKTOpaMH, CKAJIIPHOE MPOU3BEJICHUE, PACKIIAbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT;

pemaTh nIpocTerime 3a1a4i BBEJICHUEM BEKTOPHOTO Oaszuca

[IpeacraBnsaTh BKIJIAJ BBIAAIOLIMXCS MAaTEMAaTUKOB B PA3BUTHE MATEMATUKU U UHBIX HAYYHBIX
o0OJacTen;

IIOHUMATh POJIb MAaTEMATUKU B pa3BuTuu Poccun

HUcnonp30BaTh OCHOBHEIC MCTOAbI OOKa3aTCJIbCTBA, MNPOBOJUTH JOKA3aTCIbLCTBO U
BBITIOJIHATH ONPOBEPKEHUE;

IMPUMCEHATH OCHOBHBIC METO/IbI PCIICHUA MAaTCMATUUCCKHUX 3a/1a4;

Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B NPHUPOJE XapaKTEpU30BaTh KpPacoTy M
COBEPILIECHCTBO OKPY’KAIOIIETO MUPA U MPOU3BEICHUIN UCKYCCTBA;

MPUMEHATHh MPOCTEUIINE MPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHUN MAaTEMATUYCCKUX 3a1a4

3 ®opMbI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB 0CBOCHUSI N CUMIIJIMHBI

KoHTpOoIIb 1 OLIEHKa pe3ynbTaTOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
Pe3yJIbTaTOB OCBOCHUS IUCLUUIUIMHBI.

B cootBerctBuM c yueOHbIM miuaHoM crneuuanbHoctd 40.02.01 IlpaBo u opranuzanus
COLIMAIIBHOTO o0ecrniedeHus, paboueit MIpOrpaMMon JUCLIUIUIUHBI MaremaTuKa
IIPEelyCMaTPUBAETCS TEKYLIUN U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTaTOB OCBOCHHSI.

3.1 ®opMBbI TeKyLIEro KOHTPOJIS

Texymuii KOHTPOJIb YCIEBAEMOCTH IPEJCTABIISAET COOON MPOBEPKY YCBOCHHUS y4e€OHOTO
MaTepHala, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHUs.

Texymuii KOHTpOJIb pe3yabTaTOB OCBOCHMS AMUCLUIUIMHBI B COOTBETCTBHM C paboueid
IporpaMMoOil ¥  KaJeHJapHO-TeMaTHUYECKUM IIJJaHOM MPOUCXOAUT TPU HCIOJIb30BAHUU
CJIEAYIOIIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:
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— 6bINOJIKEHUE NPAKMU4YeCKux pa60m,

— NnpoeepKa 6blNOJIHEHUA CamocmosimenbHou pa60mbz cmydeHmoe,

— NpoBeEPKA 6blNOJIHEHUSL KOHMPOJIbHbLX pa6om.

Bo BpEMs IIPOBCACHUA y‘IC6HBIX 3aHATHI JOIOJHHUTECIBHO HCIIOJIB3YIOTCA CICAYIOMHNE

(OpMBI TEKYIIETO KOHTPOJISI — YCMHbIL ONPOC, pelierue 3a0ay.

BbinoJsiHeHHe W 3amMTAa NpaKkTH4YecKUX pador. [IpakTuyeckue paboThl MPOBOASTCS C

LEJIbI0 YCBOCHHS U 3aKPEIUICHUS PE3y/IbTaTOB OCBOCHUS JUCIUIUIMHBL. B Xoje npakTuueckoin
paboThl OOyUaloLIUeECs y4aTcs UCHOIb308AMb (POPMYIbl, U NPUMEHAMb pa3IuiHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJYYEHHble pe3yIbmamsl U 0elamb 6bleo0bl, ONUPAACL Ha
meopemudecKue 3HaHusl.

Crnucok npakTUYECKUuX padoT:
[Tpaktuyeckas paGora Nel «Apudmernyeckue onepanuy ¢ pPalUOHAIBHBIMU YHCIAMH,
IpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUI»
[IpakTtnueckass pabora Ne2 «JleiicTBuTenbHbie uuncia. CranmapTHas ¢opma 3amucu
JNEHUCTBUTEIBHOTO YNCIIA»
[TpakTuaeckast pabota Ne3 «HaTypanbHble U [IeTbIe YKCIIa B 337a9axX U3 peaTbHOU KU3HU
[Tpaktuyeckas padora Ned «[Ipu3HaKy AETMMOCTH IEITBIX YUCEI
[TpakTideckas paborta No5 «Apudmernueckue ornepanuu ¢ J1eHCTBUTSILHBIMHA YUCIIAMI)»
[Ipaktuyeckas pabdora Ne6 «lIpeoOpasoBaHMe YHCIOBBHIX M OYKBEHHBIX BBIpaKECHU,
COJIEpIKalINX CTEIICHU
[Tpaktuyeckas pabora No7 «PemieHre NpUKIaAHbIX 33124 HA CIIOKHBIE TIPOLIEHTHI»
[Ipaktuyeckas pabora Ne8 «IIporpeccus. Apudmerndyeckas © TeOMETpUYECKast
nporpeccuu. beckoHeuHo yObIBaro1as reoMeTpudecKkas Iporpeccus»
[Tpaktuyeckas pabora Ne9 «Cymma OeckOHeuHO YObIBaroIlel TI€OMETpHUUYECKON
nporpeccuu. @opMyiia CI0KHBIX IMPOLICHTOB)»
[Ipaktuueckas padora NelO «Mcmonp3oBanue mporpeccuu AJis pelieHus peajbHbIX 3a7ad
IPUKIIATHOTO XapaKTepay
[Tpaktuyeckas pabora Nell «3Haku cuHyca, KOCUHYCa U TAHTEHCA»
[Tpaktuyeckas padora Nel2 «TpuroHoMeTpudeckue TOXKAECTBAY
[Tpaktuyeckas padora Nel3 «Dopmyiibl TpUBeICHUS
[TpakTrueckas padota Nel4 «IIpumenenue Gopmys1 TPUTOHOMETPUH IIPU PELLIEHUH 3a4a4»
[TpaxkTrueckas padota Nel5 «IIpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BBIPAXKECHHUI»
[TpakTnueckas padora Nel6 «Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTb KOCHHYCOB»
[TpaxTiueckas padota Nel7 «I'padux ¢pynkiuu. McciaenoBanue GyHKIII»
[TpakTueckass pabora Nel8 «CBoiicTBa M TIpadUKH CTENEHHBIX, MOKAa3aTeIbHBIX H
Jorapu(pMUUEcKUX QYHKIHI»
[Ipaktuyeckas pabGora Nel9 «Mcnonb3oBanue rpadukoB GYHKIMHA JUIs  peLIeHUs
YpaBHEHUH U CUCTEM»
[Tpaktuyeckas pabora Ne20 «IlepectanoBku u paxkropuan. Hucio coueTaHuin»
[Tpaktuyeckas pabora Ne21 «Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa»
[TpakTuyeckas pabora Ne22 «PemieHne MpakTHYECKHX 3afad C MCIOJb30BAHUEM IPaBUII
KOMOWHATOPUKI
[Tpaktnueckass pabora Ne23 «IIpumepsl NpUMEHEHUS MAaTEMaTHYECKOrO OXKUIaHHS
(cTpaxoBaHue, notepes). MaTemMaTHuecKoe 0XKHUJAaHUE CyMMBbI CITy4allHbIX BETHUHH»
[Tpaktuyeckas pabora Ne24 «Omepauuu Haj COOBITHSMH: TepeceueHHe, OObeAUHEHHE
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS
[Ipaktuueckass pabora Ne25 «Cnoxenue BeposTHocTed. HesaBucumple COOBITHS.
YMHOKEHNE BEPOSITHOCTEN»
[Tpaktuyeckas pabora Ne26 «Ciy4daiinble BenuuuHbl. LleHTpanbHble TEHASHIIUH Cy4aiHOM
BEJIMYHHBI»
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[Tpaktuyeckas padora Ne27 «3akoH OONBIINX YKcell. BRIOOPOUHBII METO HCCIeI0BAHUI
[TpakTuueckas padora No28 «HemnpepsiBHBIC CTydaliHbIE BETUYHHBI (PACTIPEICTICHMS )
[Tpaktrueckas padora No29 «I[loBTOpeHHE H3yUEHHOT0)

[Tpaktnueckas pabora Ne30 «IIpuMeHeHHE TPOM3BOIHBIX SJIEMEHTAPHBIX (YHKIUHA TPH
peIlIeHUN 3a7au»

[Tpaktuyeckas padora Ne31 «IIpousBoaHast 1 SKCTPEMyMBbI (DYHKITHI

[TpakTuaeckas pabora Ne32 «IIpoBeneHue ¢ TOMOIIBIO MPOU3BOMHOW HCCIICTOBAHHUS
GyHKITII

[Tpaktrueckas padota Ne33 «OO0mme METOIbI pellieHUus ypaBHeHU. MeTo ] pa3oKeHus Ha
MHOXUTENHU. MeTo BBEIeHUsI HOBOM IIEPEMEHHOMN»

[TpakTuueckas padota Ne34 «PemreHne HepaBEHCTB ¢ OHOM MEPEMEHHON»

[Tpaktrueckas padora Ne35 «PemieHne HepaBeHCTB METOJIOM HHTEPBAJIOBY

[IpakTtnueckas pabora Ne36 «PemieHue cucTeM ypaBHEHUH METOJOM TI0JICTAHOBKH,
METOJIOM aJre0panyecKoro CI0KEHUS U METOJIOM BBE/ICHUS HOBOW MEPEMEHHOIN
[Tpaktuyeckas padora Ne37 «Pemienue MppanvoOHAIbHBIX U MOKA3aTeIbHBIX YPAaBHEHUN U
HEPABEHCTB)»

[TpakTnueckas pabora Ne38 «BzaumHOE pacmoioXeHHe MPSIMbIX B MPOCTPAHCTBE. YTOJI
MEXy IBYMS IPSIMBIMI

[TpakTrueckas padora Ne39 «llepneHauKyaspHOCTH NpsIMOU U II0cKocTH. Teopema o Tpex
MEPIECHIUKYIIAPaX»

[Tpaktnueckass pabora Ne4(O «llepneHnuKymnsip ¥ HakJIOHHBIE. YTOJ MEXAY MNpsAMOM U
IJIOCKOCTBIO. JIByrpaHHBIN yroi»

[Ipaktuueckass pabora Nedl «BpluncieHue 5>IE€MEHTOB MHOTOTPaHHUKOB: péoOpa,
JUaroHaId, yTIIbI»

[TpakTudeckas padota Ne42 «O0beM mupaMuIbl, KOHYCa U apay

[Tpaktuyeckas padora Ne43 «CedeHnss MHOTOTpPaHHHUKOB U mapa. [IpaBuiia mocTpoeHus
[TpakTnueckass pabora Ned4 «PemieHue 3anad, CBSI3aHHBIX C IPUMEHEHHUEM IpaBUII
JICHCTBHM C BEKTOPAMM

[TpakTuueckas pabota Ne4S «lIpocTeiiiiue 3aaun B KOOpANHATAX

[Ipaktuueckas padota Ne46 «CkansipHOE MPOU3BEICHUE BEKTOPOBY

[TpakTnueckast pabora Ned7 «BpluucieHue yrioB MEXIy MNPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPU PEIIEHUN T€OMETPUUECKUX 3a/1au»

[Tpaktnyeckas pabora Ne48 «IloBTopeHue u3y4eHHOro»

IIpakTnyeckas padora Nel
«ApupMeTHyecKHe onepanuu ¢ pAIHOHATBHBIMHY YUCJIAMHU, NPeo0pa3oBaHus
YHCJIOBBIX BhIPAsKeHHI»

2m+1 2m—1) dm

3aoanue 1. YIpOCTHTE BbIpaKEHHE: (

dm—1 2m+1) 10m—5
x+3 [(x+3 x-3
3aodanue 2. YpoCTUTE BBIPAXKEHHE: —— - +
x +3 \x-3 x+3
5 12°
3aoanue 3. HaiinuTe 3HaU€HUE BBIPAKCHHUS T
274
28 . 79 265 . 210
3aoanue 4. Haiinute 3HaUeHNE BBIPAKCHHUS 40 . NPT
1 13-

3a0anue 5. BeIOJIHUTE IEHCTBUS:

.
‘ 6%-0,211—32]:2+8i
.3 6 9 15
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IIpakTnyeckas padora Ne2

«JleiicTBUTEbHBIE YHcaa. CTanaapTHast GopMa 3alUCH AeCTBUTEIbHOI0 YU CIIA)
2 1 3

3adanue 1. TpescTaBbTe CTENEHb C APOOHBIM IIOKa3aTeleM B BUe KOpHA ¢, m>*, d 7
3adanue 2. TlpuBecTn yka3zaHHOE BBIPRKCHHE K BUAY, IJI€ @ — pallMOHAIBHOE YHUCIIO, b —

12
V345
3aoanue 3. YpOCTHTS: % . % ,V121-36

3aoanue 4. 3amenurte apupMeTHICCKHE KOPHH CTEIICHSIMH C JPOOHBIM ITOKa3aTelieM Voa® ,
Wx, Vb
3aoanue 5. Beimonaure neiicteue (\/g —~\24)- \/5

IIpakTnyeckas padora Ne3
«HaTtypanbHble U 1eJIble YHC/IA B 33/1a4aX U3 PeajbHOM JKU3HU
3aoanue 1. Pa3noxuts Ha MHOXKATEIN unciio 16 380

HaTypaJIbHOC YHUCJIO

3aoanue 2. Onpenenuts, yucino 2003 mpocToe i COCTaBHOE.

3aoanue 3. HaliTh HaTypalibHbIE PEIIEHUS YPAaBHEHUS X*+6x=-5

3aoanue 4. B ¢dupme «3x, mpokady!» CTOMMOCTb MOE3AKHM Ha Takcu (B pPyOIsx)
paccuuthiBaetcs 1o gopmyne C=150+11%(t-5), roe t — IIUTENBHOCTH OE3KU, BBIPAXKEHHAS B
muHyTax [lonb3ysichk 3Toi (hOpMyIIOH, pacCCUUTalTE CTOMMOCTD 8-MUHYTHOM MOE3/IKH.

3adanue 5. VI3 (opMyibl LEHTPOCTPEMHUTEIBHOIO YCKOpEHHS a = o°R Haiizute R (B
MeTpax), ecl @ =4 ¢ ' 1 a = 64 m/c’.

IIpakTnyeckas padora Ned
«IIpu3HaKu 1eJTUMOCTH LeJIBbIX YHCces»

3aoanue 1. Onpenenuth Ha Kakue 4ucia 0e3 ocTaTKa AENUTCS 4uciao 1525 mpu momomu
MPU3HAKOB ACIUMOCTH Ha 2, 3, 5, 7, 10.

3aoanue 2. VI3 psipa HaTypajbHBIX YHCENl BbIIUCAaTh Bce yucia oT 36 mo 141, xoropbie
nenadarcs Ha 9.

3a0anue 3. V3 psna HaTypalbHBIX YMCeN BBIIMCATh Bce 4Hcaa oT 57 10 252, KoTopsle
IeJsITes Ha 5.

3aoanue 4. VI3 psaa HaTypaJbHBIX YHCEN BBIMUCATh BCe HEUETHBIE uucia ot 455 1o 567.
3aoanue 5. YcranoButh Kakue u3 yucen 1030, 1152, 1210, 586, 70, 75, 150 nensrcs Ha 2, 3,

IIpakTuyeckas padora NeS
«ApupMeTHUYECKHE ONEPALMH C AeiCTBUTEIBLHBIMH YHCIAMI»

|I 24
1£= — 3.f009
3aoanue 1. BeaucinTe: 23 .

3aoanue 2. YIIpOCTUTh BbIpasKEHHE: (816 +6+/24 = 72): (246).
64—t
3aoanue 3. Coxpatuts apods & — N , €CIIH Jr =8,

1
A=

3aoanue 4. OcBOOOIUTHCS OT UPPAITMOHATHHOCTH B 3HAMEHATENE 1podu “E - E“JE
3adanue 5. BeimonHuTe NelicTBUE (\/g —\/24)- J2

IIpakTuyeckas padora Ne6

«IIpeoGpa3oBaHue YMCT0BBIX H OYKBEHHBIX BbIPAJKEHHUI, COJCP/KAIMX CTEICHH

17 .28 _-15
3aoanue 1. llpeacraBbTe qJaHHOE BBIpaXXEHHE B BUIE CTeneHu: Y )V )V .
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02, 7.-0,7
3aoanue 2. Yupocture Bepaxkenne: b 1b
2
3adanue 3. Yupocrure BepaxeHue: (@) 3 .
33
x =1

3aoanue 4. Cokparute Ipodb: —3——;——7-
XT+xT+x

o

1
3

X 2-Xx

3adanue 6. YpoCTUTE BBIpAKEHUE A=y + 2\/; .

3aoanue 5. Haiinure 3HaueHHE BHIPAXKEHUS: npu x = 0,0625.

1+y*+y
5-16 o
3aoanue 7. YIIPOCTUTE BBIPAKEHUE — -a’
a’ -4
1
o Q.37 — 1
3adanue 8. Haliqute 3HaUCHUE BBIPAXKCHUS : pu p = E .
o 376» =_)
3aoanue 9. Haitnute 3HaYCHHUE BBIPAKEHUS ) npu p =—=

37
IIpakTnyeckas padora Ne7
«PeneHue NpUKIATHBIX 32124 HA CJIOKHbIE POLIEHTHD
CymectByeT hopMyiia 1151 HAYUCICHUS CII0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cyMMa BKJIQJIa;

R- cTaBka mporieHTa;

T- KOoIMYeCTBO NEPUOJIOB;

S- mony4yaemas cymma.

PaccMoTpuM HECKOJIBKO 3a71a4, pemaeMbIX o 3TOH Gopmyiie.

3aoanue 1.

Paccuntate cymmy Bkiama yepe3 3 rojga TpH CIOXHOM mpouieHTHOM crtaBke 10%
TOJIOBBIX, eciu Ob110 BioxkeHo 100000 pyOuei.

3aoanue 2.

C xaxo¥i MPOLEHTHOI CTaBKON HEOOXOAMMO BIOXKHTb JIEHbIU B OaHK, €ClM uepe3 2 roja
BKJIauuK xo4ueT noiny4dutsh 120000 py6ieit npu nepBoHavanbsHoM B3HOce 100000 pyOneit?

3aoanue 3.

3a 5 ner npu ClOXKHOW MPOLEHTHOW cTaBke 7% Tro/lOBBIX HA CUETY y BKJIaJYUKa CTAJIO
200000 py6uieit. CkoIbKO JEHET OH BJIOXKWI B OaHK?

3aoanue 4.

Jlns oOyuenust B kojutemxe HeoOxomumo 120000 pybneit. Pogurenn OKcaHbI MONTOKIIN
B Oank 75000 pyOneil mon 6% ronoBbIX (CllOKHas IMpOLIEHTHAas cTaBKa). byner nm y Hux
HeoOxouMas cymma, eciii moka OkcaHa B IepBOM KJiacce (CuuTaTh o0ydeHue B ImKose 9 jer)?

3aoanue 5.

bopuc xouer Bioxute 50000 pyGuseit Ha 5 jer, 4ToObl momyuuTh He MeHbuie 70000
pyOneit. Onua GaHK TMpejaraeT BIOXKUTH JAeHBIH 1Mo 8% romoBeiX, a aApyrou - mox 0,5% B
mecsi. Kakomy 6anky oTnath npeanourenue bopucy?

3aoanue 6.

Kakytio cymMMy HYXHO BJIOXHTb B OaHK, 4TOObI uepe3 3 rojga Ha cyery Obuto 59550
pyOne, eciu coKHast MpOIleHTHas cTaBka Oanka pasHa 0,5% B mecsi?

IIpakTuyeckas padora Ne§
«IIporpeccusi. ApupMeTH4ecKas 1 reoMeTpuYecKas nporpeccuu. beckoneuno
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yObIBaKOIIAs reOMeTPUYECKAs MPOrpeccus»

3aoanue 1. Apudmermueckas mporpeccust (a,) 3amaHa YCIOBUSMHU: a, = 3,8-5,7n
Haiinnre aq.
3aoanue 2. T'eomerpuueckas mTporpeccs 3anaHa yciaoBueM b; = =7, b, + | = 3b,.

Haiinure cymmy nepBbIX 5 €€ 4ICHOB.

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

3aodanue 4. ApudmeTrndeckas mporpeccus 3ajgaHa ycioBuem a, = —11,9 + 7,8n. Haiinure
ari.

3aodanue 5. Boinucanpl TIEpBbIe HECKOJIBKO WICHOB aprpMeTHYECKON mporpeccun: —26 ;
—20; —14; ... HaiiguTe nepBbli MOJTOKUTEIbHBIN YJI€H 3TON MIPOTPECCUHU.

3aoanue 6. BbIMCaHO HECKOJIBKO IOCIIEOBATEIbHBIX YIEHOB TI'€OMETPUYECKOM
nporpeccuu: ... ; -12;x;-3; 1,5 ; ... HaliguTe unen nporpeccuu, 0003HaUYCHHBIN OyYKBOM X.

IIpakTnyeckas padora Ne9
«CyMMa 0eckOHeYHO yObIBaIeil reoMeTpuuecKoi nmporpeccuu. @opmyJia CI0KHbBIX
NPOLEHTOB)

3aoanue 1. HaliTu KOHIIEHTpAIMIO COJHM B PAacTBOPE, €CJIM HA 5 JTUTPOB BOJBI AOOABUIH
200 r comnu.

3aoanue 2. KnueHt MoxeT caenaTh Bkiajg B 6anke B cymme 50000 pyOGeit Ha 3 roga mo
cxeme npocTeie % u cnoxubie %. bankoBckas craBka 10% romoBeix. Kakoii Bkiia BeITOAHEE U
Ha CKOJIbKO?

3aoanue 3. Haiitu TpeTuil wieH O€CKOHEYHOU reomeTpuueckor nporpeccu (by), cymma
KOTOpOH paBHa 8/5, a BTOpoi WiIeH paBeH -1/2.

3aoanue 4. CymMMa niepBOTO M TPETHETO WICHOB T€OMETPUUYECKON Mporpeccuu paBHa 35.
Cymma niepBbIxX 5 uiieHOB B 49 pa3 6osblle cyMMbl X 00paTHBIX BenuyuH. HaiiTu 3HameHaTens
¥ TIEPBBIN YICH T€OMETPHUECKON MTPOTPECCHH.

3aoanue 5. S, — cymma MepBbIX N 4IEHOB F€OMETPUUYECKOi mporpeccuu. [loka3aTe, 4To:
Sa(S3S20)=(S20=Su)”.

IIpakTuyeckasi padora Nel(
«Hcnosib30BaHue MPOrPeccuH AJs pellleHus peajbHbIX 32124 MPUKJIATHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkianaM 4% roaosbix. CKOJIBKO JACHET OYJET Ha CUeTy Y
BKJIaJ[UMKa yepe3 5 seT, eciu oH nostoxkuil Ha cueT 100 000 p 1 He cHUMan HaduciaeHus?

3aoanue 2. busnecmen Koposun nonyuwmn B 2000 roxy mpudsuis B pazmepe 1 400 000
py6neil. Kaxnplii cremyrommii rox ero mpuObUib yBenuuuBanach Ha 20% MO CpaBHEHHIO C
npenpinymuM rogoM. Ckoapko py0seit coctaBuna npuodsuib Koposuna 3a 2004 roa?

3aoanue 3. Kommnanus «Anbda» Hadajsa MHBECTUPOBATh CPEACTBAa B INEPCHEKTHBHYIO
otpacib B 2001 roxy, umest kanutan B pazmepe 4000 mosmapos. Kaxnprit rog, Haunnas ¢ 2002
rojla, OHa Mojy4aja NnpuoOblUIb, KoTopas coctasisia 100% oT kamuTana mpeablaymlero roja. A
kommanus «bera)» Havalla WHBECTHpPOBATH CpeAcCTBa B Jpyryto otpacis B 2004 romy, umes
kanuTan B pazmepe 4500 nosnmapos, u, HaunHasg ¢ 2005 roja, eXerogHo Moiydana HpuObUIb,
coctasssitonyro 200% ot kKanurTana mpeasayiero roga. Ha ckoibko moiiapoB KanmuTan OJHON
U3 KOMIaHui ObLI OosblIe KanuTaia Ipyroi k konny 2007 rona, ecnu npudbUib U3 000poTa He
M3bIMaIach?

3aoanue 4. Ha TOBEpXHOCTH 03€pa pacTyT BOJOPOCIU. 3a CYTKH Ka)Kaas BOJOPOCIHb
JEIUTCS TOTOoJaM, U BMECTO OJIHOM BOJOPOCIU MOSIBIISAIOTCS /Be. EIIé uepe3 cyTku Kaxkiaas u3
MOJIYYMBIIUXCS BOJOPOCIIEH JeIUTCs momnojiaM U Tak jnanee. Yepes 30 cyTok 03epo MOTHOCTHIO
MOKPBUIOCH BOJOPOCISIMU. Yepe3 Kakoe BpeMsi 03epo ObLIO 3all0THEHO HAIOJIOBUHY?

3aoanue 5. busnecmen byOmukoB momyumn B 2000 roxy npubsuib B pasmepe 5000
pyoneit. Kaxnprii cinemyrommii Tog ero mpuObuth yBenmnuuBaiack Ha 300% 1Mo cpaBHEHHIO C
npeasaymuM rogoM. Ckonbko pyoieit 3apadoran byonukos 3a 2003 roa?
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IIpakTHyeckasi padora Nell
«3HAKHU CHHYCA, KOCHHYCA ¥ TAHT€HCa»
3aoanue 1. B tpeyronsauke ABC yron C pasen 90°, AC = 6, AB = 10. Haiigute sinB.
3aoanue 2. B tpeyronsuauke ABC yron C pasen 90°, BC = 10, AC = 7. Haiinure tgB.

2T
3aodanue 3. OnpenenuTh 3HaKU CHHYCa U KOCHHYCA yria 5

3aodanue 4. OnpenenuTs 3HaKU CHHYca U KocuHyca yria 800°.
3adanue 5. OnpenenuTs 3HaKHU sin3 U cos3.

5T
3aoanue 6. OnpenennTh 3HaK TAaHTEHCA yria — >

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckme TOxK1eCTBA»

1 3
3aodanue 1. BeraucouTh tgo, €ciii coso = Gaoe € (7; 2m)

. 5 3
3adanue 2. Beraucnuts tgo, eciu sing, = — Eae € (m; ?;)
. . 2V2 3m
3aoanue 3. Hatigure 3cosa, eciu sina, = — — Ko € (7; 21)

. . 2v6 4
3aoanue 4. Hatinure 5sina, eciau cosa = — na € (0; E)

o . 3 T
3aoanue 5. Haigure sino., €CiIk cosol = SHa € (0; 5)

v . 2 T
3aoanue 6. Hatinure cosa, eciau sina. = ua c (E; )

IIpakTuyeckasi padora Nel3
«@opMyJibl IPUBEIEHHUS
Dopmynsl npusedeHun

(
sin| ——a |=cosa
2
/4 .
cos E—a =sin o,

.| T
sm(5+aj:cosa,

T :
cos(5+aj=—sm a,

sin(z—«) =sin @ ,

cos(r —a)=—cosx ,
sin( 7 +«a)=—sin x ,
cos(r+a)=—cosc .
3aoanue 1

Berauciuts 1) sin 735°; 2) tg % 0€3 MOMOIIH TaOIUI] 1 MUKPOKAIBKYIISITOpA

3aoanue 2

Beraucuts ¢ nomomsio gopmys mpuseaerms €08 315" +sin 210° +g420°

3aoanue 3
CpaBHuTh uncna sin 500° U cos 600°
3aoanue 4
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3z
JlokazaTh TOXaecTBO CIgd ctg(; + aj =-1
3aoanue 5

. RY/4 5
VIIPOCTUTHL BBIPAXKEHUE U HANTU €ro YUCIOBOE 3HAUCHHE sm(a Y (tg"(a—m)) npwm

a=—
3

IIpakTuyeckasi pabora Nel4

«IIpumeHneHue Gpopmys1 TPUTOHOMETPHUH NPH PellIeHUH 32124
Dopmynvt 0601IHO20 apymenma
sin 2 =2sin ¢ cos &
cos2a =cos’ a—sin’a,

g

1g2a = e L —,
I-tg°x
sin 3¢ =3sin @ —4sin’ @,

cos3a =4cos’ a—3cosa .

3aoanue 1

Haiitn sin 2 1 cos2a, €CIA Sz < a < 117”, tga =0,75
3aoanue 2

Haiitu sin 2« , eciin 90° < o <180°, sin a = %

3aoanue 3
1+ cos2a +sin 2a

YHIpocTuTh BEIpAKEHHE -
cosa +sm o

3aoanue 4
4 ) - 4
Jlokasats ToxkIecTBO COS @ —6C0s” arsin” ¢ +sin” @ =cosda

3aoanue 5
Pemnte ypaBHEHHE 8sin 2xcos 2x = 4.

IIpakTnuyeckas padora NelS
«ITpeodpa3oBaHue TPUTOHOMETPHYECKHX BbIPAKEHUID
Dopmysibl NOOGUHHO20 ApZyMeHma

,a l+cosa
cos” —=———,

2 2
.,a l—cosa
sin” — = ,
2 2
,a l—cosa
tg = s

2 l+4+cosa
2tg —

sin @@ = )

l+1g” —
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3aoanue 1

0
Boruncuts 1815 Ge3 momomu a6 u MHUKPOKAJIbKYJIATOpA

3aoanue 2
BeIpa3uts cymmy S =sin® a +cos® « 4epe3 cos 4o
3aoanue 3

2720
BBINOIHATS HOHIKEHHE CTENICHH sin 2 30°, cos227°, 18775

3aoanue 4
a .«
14+cos— —sin — o
Jloka3aTh TOXKIECTBO 2 2 _ —ctg —
a .« 4
1—cos— —sin —
2 2
3aoanue 5

Pemnts ypapuenne | — 2sin* 2x=0

IIpakTnyeckas padora Nel6
«CyMMa H Pa3HOCTb CHHYCOB. CYMMa H Pa3HOCTb KOCUHYCOB»
Dopmynsl cnoxicenusn
sin( ¢ + ) =sin ¢ cos S +cosasin S,
sin(la — ) =sin acos f—cosasin f
cos(a + ff) =cosacos ff—sin asin [,

cos(ax— f)=cosacos B +sinasin ,

tg(a_l_ﬂ):m

l-tgatgf’

ftoax +t
tg(a_ﬂ):g—gﬂ‘

l-tgatgf
3adanue 1

Beruucnurs g (600 +a) ,ECIHU tgax = —3.
3aoanue 2

JloKa3aTh TOXKAECTBO sin o cos B = %(sin( a+ p)+sin(a— f))
3aoanue 3
Beranciauts cos(a + f) , €ClU cos o :% " 377[<a <2r, cosﬂz—% 154 7r<a<37ﬁ

3aoanue 4
cos(a + )+ cos(a — )

cos & cos f

YIpocTuTh BeIpakeHUE
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3aoanue 5
Pemnth ypaBHEHHE sin 3x cos 2x = cos 3xsin 2x + 1

Dopmynvt cymmbl U pA3HOCHMU CUHYCO8 (KOCUHYCOB)
o+ o—
ﬂ cOoS ﬂ ’

sin @ +sin B =2sin

2
. . . - +
sin ¢ —sin f =2sin e ﬁcosa s
2 2
+ J—
cosa +cos ff=2cos « ﬂcos a—p )
2 2
. a+pf . a-
cosa —cos f=-2sin « 'Bsm @ Zﬂ .
3aoanue 1
Boruncnuth cos165° —cos 75°
3aoanue 2
[IpeoOpa3oBare B MpOU3BENECHHE CYMMY sin o + cos 3
3aoanue 3

sin 2¢ +sin S —sin &
Jloka3aTb TOXKIECTBO =182«
cosa +cos2a +cosSa

3aoanue 4
[IpeobpaszoBatk B mpou3BeneHue sin 18° + sin 20°
3aoanue 5

(7 . T
YupocTuTh BelpakeHue Sin (Z + Otj — sin( 1 a)

IIpakTnueckas padora Nel7
«I'papuk pynxumnu. Uccaenosanue pyHkummu»
3aoanue 1
HccnenoBaTh GpyHKIHIO : y=x3—1
3aoanue 2
Haiit MHOXecTBO 3HaueHUI QyHKIUN
f(x)=3x>—5x*+2
3aoanue 3
HccnenoBath QyHKIHIO.

y=—i(x3 — 3x% + 4).
3aoanue 4
HccnenoBath QyHKIHIO.

y(X)=e;)_(

3adanue 5
[IpoBecTu momHOE Hccie0BaHNE (PYHKIIUU:

248
YOO=

IIpakTnyeckas padora Nel8
«CBoiicTBa M rpaKu CTENEHHbIX, IOKA3ATEJAbHBIX U JIOTapU(PMHUYECKHX
pyHxkumin
3aoanue 1
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1. Ha Kakom pucyHKe npeactaBneH rpapuk nokasatesibHOM YHKLUUM ?

y
Yy
0| x ol x
b B
3aoanue 2
2. Ha Kakom puCyHKe npeacTasneH rpaduk cteneHHon QyHKUumM ?
y/\ y'
1
—— —
0 x 0 x
A b B

3aoanue 3
3. YcTaHOBUTE COOTBETCTBME MeXKAY PYHKLUMAMMU U UX rpadpukamm?
1

1) y=()% 2y =xs; 3)y=x"% 4)y=logsx

y

1) 2) 3) 4)

3adanue 4

Jis GyHknuun y = lo J1X BbIOEpUTE IIPABUIIBHBIE YTBEPIKICHMUS:
7
1) dyHkuus Bo3pacTaeT Ha Bcell 00JIaCTH ONpeIeeHuUs;

2) @OyHKuus yObIBaeT Ha BCEil 00JIACTH ONPEICIICHHS;
3) Ob6nactb 3HayeHus pyHkuuu E(y)=(—oo; +00)
4) TI'paduk pyHkmMu npoxoaut yepes Touky (0;1)

3aoanue 5
4. Ha Kakom pucyHKke nsobpaxeH rpaduk dyHkumm y = log, x?
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IIpakTnyeckas padora Nel9
«HUcnonb3oBanue rpagukoB GyHKIUI /15 pelieHUs] YPABHEHUI U CUCTEeM»

3aoanue 1
Pemmuth ypaBHeHHe rpaduueckuM criocooom: 2x—10=2
3aoanue 2
PeunTh ypaBHEHHE rpahHUecKuM CriocoboM: X +2x—8=0
3aoanue 3
Pemmmte ypaBHeHUE rpa)udecKuM CIIOCOOOM: z — x+2=0
3aoanue 4
Peuuth ypaBHeHHE rpaduecKuM crocobom: 2x°—x—1=0.
3aoanue 5

y=3x—4
Pemmts ypaBHEeHUE rpad)decKuM CIIOCOOOM: {y L or=1

IIpakTuyeckasi padora Ne2(
«IlepecTanoBkHU M (pakTopHaJ. Unciio coyeTaHuin»

3aoanue 1

Ha crpanune mHTEpHET-Mara3uHa OAEkKAbl pa3MemieHsl Tpu (Gyroonku. Ecinu momMeHsaTs
UX PAacloNOKEHHEe Ha CTPaHMIIe, MOIYYUTCS HOBas mepecTaHoBKa. CKOJIBKUMHU CIIOCOOAMU
MO’KHO pactofioKuTh (yTOOJIKM Ha CTpaHuLe?

3aoanue 2

UToOBl BBINOJIHUTH €KEJHEBHBIM KBECT, WIPOKY HY)KHO INPUHECTH Mary KOp3HHY C
YeThIpbMs KpUCTAJUIAMU pa3Horo 1Bera. IlepBoil HeoOXOAMMO HAWTH KOP3WMHY, a KPUCTAJLIbI
MOKHO CJOXHUTh B He€ B NMPOM3BOJILHOM Mopsaake. Kak HalWTH 4ucio croco0OB BBIMOIHUTH
3a/1aHue?

3aoanue 3

Henanexo ot monpe3oBatens ectb 9 pecropanoB. M3 HUX Haio BeIOpaTh 4, KOTOphIE OYAyT
0TOOpaxkaThbCsl Ha TJIaBHOM 3KkpaHe. CKOJIbKO €CTh ClIOCOO0B BHIOPATh peCTOPaHbI?

3aoanue 4

CKONbKMMH crIoco0aMH MOXKHO 3allOJIHUTh CIIOPTUBHBIN MbeaecTan U3 TPEX MECT, €CIH
ecthb 10 peTeHaeHTOB?

3aoanue 5

N3 9 akT€poB BRIOMpAIOT YETHIPEX AT MacCOBKHU. [1opsiok BIOpAaHHBIX JIFOJIEH HE BaXKEH.

CKOIIBKO €CTh CITIOCOOOB BHIOpATh aKTEPOB?

IIpakTuuyeckas padora Ne2l
«Tpeyroasnuk Ilackans. ®opmyaa 6unoma Herorona»
3aoanue 1
PackpbITh CKOOKH B BBIpakeHud (x+1)°
3aoanue 2
PacKphITh CKOOKH B BBIpaskeHHH (a*-2b)’
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3aoanue 3

Haiitu 13-if uieH pa3noxeHnus OuHoma (§/§ + \/7)15
3aoanue 4

Haiitu 7-i1 unen pasnosxkenus 6unoma (2x2
3aoanue 5

PackpbITh cKOOKM B BhIpaskeHun (x + 2)°

y3)11

IIpakTnyeckas padora Ne22
«PerieHHe NPaAKTHYECKHUX 3a/1a4 € MCI0JIb30BAHUEM NPABUJ KOMONHATOPHUKID)

3aoanue 1

TypareHTcTBO pacmnonaraeT 3KCKYpcOBOJAaMH IIO BOCBMH JAPEBHEPYCCKUM TOpOJaM.
ATEHTCTBO MPEUIOKUIIO KIUEHTY BBIOpaTh MapHIpyT MOCEMICHUs TpeX (M3 MPeasIoKEHHBIX
BOCBMH) TOPOIOB B JIH000H nociae10BaTenbHOCTH. CKONBKO CYIIECTBYET CIIOCOOOB OpraHU3aluu
Takoro mapipyra?

3aoanue 2

CKOJIBKO CYIIECTBYET CIIOCOOOB OOO3HAYEHHS BEPUIMH TPEYroJbHOW IHPaMHIBI C
nomorsio 6yks A, B, C, E?

3aoanue 3

CKONBKO pa3IMyHBIX YEThIPEX3HAYHBIX YHMCEN CYLIECTBYET CIIOCOOOB 00O03HAuCHUS
BEpILMH TPEYTroJIbHON HUpaMu/bl ¢ moMolbto OykB A, B, C, E?

3aoanue 4

CKOJIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHCeN (BCe IMU(PHI KOTOPHIX Pa3IMYHBI) MOXKHO
3anucath, UCronb3ys uudpst 2, 4, 5, 6, 7, 8?

3aoanue 5

AJMUHUCTpalMsi ropoja pelwia mnepeumMeHoBaTb 3  yaunbl. K BbiOOpy Obuin
npeuiokeHbl 7 HazBaHU. CKOJIBKIMH CTIOCO0AMH MOTYT OBITh TIEPEUMEHOBAHBI ATH 3 YIIUIIBI?

3aoanue 6

PemmmTe OTHOCUTENBHO M ypaBHEHUE:

) C.,+C) =Tm+3);2)14C. =5C ;;3) C. ., =66,
3aoanue 7
Brruncauts

1 C1y:2) Ciy:3) Cii:4) Cle:5) Cy6) Gy
Raoanue 8

5
3ammcaTs pasoKeHne GHHOMa (2x - 1)

IIpakTnuyeckas padora Ne23
«IIpuMepsbI NpMeHeHHUsI MATEeMATHYECKOI0 0KUAaHus (CTPaxoBaHue, JoTepes).
MartemaTH4ecKoe 0:KHAAHUE CYMMBI CJIY4AaiHBIX BeJIHYHH»

3aoanue 1

bpocarorcst nBe wurpanbHble KOoCcTH. Haiiaure wmaremarnueckoe OXHUJAaHUE s
MIPOM3BE/ICHUSI OUKOB Ha BBIMABIINX IPAHSX.

3aoanue 2

Crpenok BeleT CTpeiabOy MO IeJIM ¢ BEPOSITHOCTHIO MONAJaHUs MPU KaKIOM BBICTpEse
0,2. 3a xaxnoe momajgaHue OH MOJy4aeT 5 OYKOB, a B Ciy4ae IIpoMaxa OYKOB €My HeE
HauuchsioT. COCTaBUTh 3aKOH paclpeefieHUs] 4Yuclla OYKOB, IMOJIYYEHHBIX CTpEJIKOM, 3a 3
BBICTPEIA, U BBIYUCIUTHh MAaTEMAaTUUECKOE OXKHUIAHUE ITOU CIIydaliHON BEJINYUHBI.

3aoanue 3

3a oM BHeceH cTpaxoBoil B3HOc 200 pyOneill. BeposTHOCTh eMy cropeTh B JaHHOU
MECTHOCTHM JUIsl TaKOTO THHa J0MOB oueHuBaercs, kak 0,01. B cmywae, ecim aom cropur,
CTpaxoBasi KOMITaHUS JIOJDKHA BHIIATUTH 3a Hero 10000 py6neit. Kakyio mpuOblib B cpenHemM
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OKHJIACT MOTYYHTh KoMmanusa? Ha kakyro npuObLIb CMOXKET PACCUUTHIBATH KOMIIAHUS, €CITU JIJIs
MOJTYdeHHS CTPpaxoBoi cyMMbl B pazmepe 10000 pybneit ona Oyaet Opats B3HOC 100 pyOeit?

3aoanue 4

CornacHO aMEpHKaHCKUM CTaTUCTHMYECKHUM TabJMIlaM CMEPTHOCTH, BEPOSITHOCTH TOTO,
YTO 25-JIETHUM YENOBEK MPOXKHUBET elle roja, pasHa 0,992 (cnemoBareiabHO, BEPOSITHOCTH TOTO,
4yTo OH ympeT, paBHa 0,008). CTpaxoBas KOMITaHUS TIpeiaracT TaKOMY Y€JIOBEKY 3aCTpaxoBaTh
CBOIO JXKM3HBb Ha roja Ha cymmy 10008$; crpaxoBoii B3Hoc paBeH 10$. Haiitu matemaTtmyeckoe
OKHJaHNe MPUObUTH KOMITAaHUH.

3aoanue 5

bankoBckas opranu3anys BbIAaeT 3aiiMbl 10 1 MitH py0. cpokom Ha 1 roja. BeposTHOCTH
HeBo3BpaTa kpeauta — 1%. Kakyro MpomeHTHYIO CTaBKy JOJIKEH YCTAaHOBHTH OaHK, 4TOOBI B
CpeIHEM UMETh MPUObLIH?

IIpakTuyeckasi pabora Ne24
«Omnepanuu HaJX COOBITUSIMH: TepecevyeHue, 00beJUHeHne COOBLITHIH,
NPOTHBONOJIO0KHbIE COOBITHS

3aoanue 1

Buka nomkHa BEIOpaTh TOJIBKO OJIMH AecepT U3 § BUAOB KOKTEHIIs, 5 BUIOB MOPOKEHOTO
u 5 BUJOB orypta. CKOJBKHMH CIIOCOOAMH OHA MOXET BBIOpATh jJecepT?

3aoanue 2

B rpymme 7 4enoBek UMEIOT «5» MO MaTeMaTHke, 9 denoBek — «5» mo ¢unocoduu. B
ceccun 2 sKk3ameHa. M3BecTHo, uTo 4 yenoBeka cAalu ceccrio OTIUYHO. CKOJBKO YeIOBEK
HUMeEET XOTsI ObI OJIHY MATEPKY B CECCUU?

3aoanue 3

Mapunaa xymwia 3-X KpOJMKOB: ceporo (c), Oemoro (6) u psboro (p). Cxonbko
CYIIECTBYET PA3IMYHBIX CIIOCOOOB MOCAAUTh ITUX KPOIUKOB B 3 KJIETKH, €CIIM B OJJHOM KIIETKE
MOKET HaXOAUTHCS TOJIBKO 1 KpOJIUK?

3aoanue 4

Opa xower mnomobpate omexay Uil KiaccHOro Bedepa. CKOJBKO —Pa3IMYHBIX
KOMIUIEKTOB OJICXKIbI MOKET MONXy4uuThes y FOpbl, eciu y Hero ectb Mailku 2-X I[BETOB, HO Y
KaXKJIOTO IIBETa €CTh 3 Pa3jWYHBIX BHAA (OJHOIBETHAs MaiiKa, B TMOJOCKY M B KJIETOUKY), a
Takke Oemnblie U YEPHBIE MIOPTHI?

3aoanue 5

CKOTBKUMHU Pa3TMYHBIMUA CIIOCOOAMH MO>KHO COCTABUThH CITUCOK YYEHUKOB U3 6 4eIoBeK?

IIpakTnyeckas padora Ne25
«Caoxenne BeposiTHocTeil. He3aBpucumMblie coObITHS. Y MHOKEHHE BEPOSITHOCTE»

3aoanue 1

B ypne naxoautcsa 15 Oenbix, 5 kpacHbix U 10 uépnbix mapos. Hayran ussnekaercs 1
1ap, HAMTU BEPOATHOCTH TOTO, YTO OH OyeT: a) OenbIM, 0) KPaCHBIM, B) YEPHBIM.

3aoanue 2

B marasun noctynuino 30 X0IOAUIBHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKON JEe(EKT.
Cny4aifHpiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OYyJeT
6e3 nedexra?

3aoanue 3

Habupas nHomep TenedoHa, abOHEHT 3a0bL IBE MOCIEAHNE IU(PBI, HO TOMHUT, YTO OJIHA
U3 HUX — HOJIb, a Jpyras — HeuérHas. HallT BEpOSTHOCTH TOTO, YTO OH HAOEpET MpaBUIIBHBIN
HOMED.

3aoanue 4

AOOHEHT 3a0blT MUH-KOJ K CBOEH CHM-KapTe, OAHAKO MOMHHT, YTO OH COAEPKHUT TPH
«IATEPKUY», a onHa U3 udp — TO MM «ceMépkay, TO JH «BOCbMEpPKay. KakoBa BepOATHOCTH
YCTIEITHOW aBTOPU3AINH C TIEPBON MOMBITKU?
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3aoanue 5

Haiit BEposITHOCTB TOTO, YTO MPU OPOCAHUH JIBYX UTPATBHBIX KOCTEH B CyMME BHITIAJICT:
a) MATh OYKOB; 0) He OoJiee YeThIPEX OUKOB; B) OT 3 110 9 OUKOB BKIIFOUHUTEIBHO.

3aoanue 6

B mudT 20-3TakHOrOo jJ0Ma Ha MEepBOM dTaxke 3anumd 3 denmoBeka. M moexamu. Haiitu
BEpPOSTHOCTH TOTO, YTO: ) OHU BBIMIYT HA Pa3HBIX dTa)kaXx 0) ABOE BBHIMIYT HA OJHOM ITAXKE; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3aoanue 7

KakoBa BEpOSTHOCTH TOTO, YTO B YETHIPEX CIAHHBIX KapTax OydeT OJWH Ty3 M OJUH
KOpOJIb?

3aoanue 8

B samuke Haxomutcs 15 kauecTBEHHBIX M S5 OpakoBaHHBIX jeTanei. Haymauay
U3BJIEKAlOTCs 2 netanu. HallT BeposSTHOCTH TOTO, 4TO: a) 00e neTanu OyayT KadyecTBEHHBIMU;
0) oxHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e JAeTau OpaKOBaHHEI.

3aoanue 9

Hrpoky B mokep cnaércs 5 kapT. HailTu BepOsSTHOCTH TOTO, YTO OH TOJYYHUT: a) TMapy
JECATOK W Tapy BajeTos; 0) duem (5 kapT 0HON MacTH); B) Kape (4 KapThl OJHOTO HOMHHAJA).
Kakyto 13 nepedrcieHHbIX KOMOUHAIMI BEpOSITHEE BCETO MOIYUUTh?

IIpakTuyeckasi padora Ne26
«Cany4aiinbie BeJJMuuHbI. LleHTpajbHbIe TeHACHUMH CIy4aiiHON BeTHYHHbD)
3aoanue 1
Haiinem martemaTmyeckoe OXUIaHUE CIy4alHOW BEIMYMHBI X — 4YUCIA CTaHJAPTHBIX
neranei cpenu Tpex, oroOpaHHbIX U3 naptuu B 10 neranei, cpenu KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3agauu cienyer, 4to X MOXKET IPUHUMATh
3HayeHwus 1, 2, 3.

3aoanue 2

3a/1aH 3aKOH pacnpeieeHus: JUCKPETHOM CIIydailHOM BEJIMYMHBI X:
X 40 42 41 44
p 0,1 0,3 0,2 0,4

Haiinure: 1) maTrematuueckoe OXuaaHue; 2) AUCHEPCHIO; 3) CpelHee KBaJpaTUYECKOe
OTKJIOHEHHE.

3aoanue 3

Haiitu: a) marematudeckoe okujgaHue, 0) AHMCIEPCHIO, B) CpeaHEe KBaIpaTUYECKOE
OTKJIOHEHHE JTUCKPETHOM CIIy4YalHOW BEJIWYMHBI X MO M3BECTHOMY 3aKOHY €€ paclpeierieHus,
3a/laHHOMY TaOJIU4HO:

8 4 6 5

0 0 0 0
’2 ’5 ,2 ,1

3ananue 4
HenpepsiBHas cinydaiiHas BenmuurHa X 3aJlaHa HHTETPajIbHON (QYHKIUEH pacipeesieHus:
Onmpux <0,
Fx)=4x3mpu0<x<1,
lopux> 1.

Haittu: 1) nuddepenumansuyto ¢ynkuuio pacnpenenenus f(x); 2) maremaTnyeckoe
oxkuganne M(x); 3) nucnepcuto D(X).

3aoanue 5

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSTHOCTH OecriepedoiiHoi paboThl Ha
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MPOTSHKEHUH OJHOTO Yaca MOCie HalaJIKu paBHA s iepBoro cranka 0,9, ams BToporo ctaHka —
0,8 m s Tperbero cranka — 0,7. HaliTu BEpOSTHOCTH TOTO, YTO 3a 3TOT YaC JIMIIb OJUH CTAHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHocTh monaianus B 1eb MpU OTAEIbHOM BbicTpelie paBHa 0,6. Haiitu BeposTHOCTD
TOTO, 4TO YKcIIo onaaanuii mpu 600 BeIcTpenax OyaeT 3akitodeHo B peaenax ot 330 go 375.

3aoanue 7

Haiitu: a) maremaTmdeckoe oOkuaaHue, O) IUCHEPCHIO, B) CpeaHee KBaApaTHUUECKOe
OTKJIOHEHHME JUCKPETHOM CIy4alHOM BEJIMYMHBI X 110 U3BECTHOMY 3aKOHY €€ paclpelercHus,
3aJIaHHOMY TaOJIMYHO:

X 8 4 6 5

P | 02 0,5 0,2 0,1

IIpakTuyeckasi pa6ora Ne27
«3aKoH 00JbIIKX YK ces. BoIOOpoUYHBIT MeTOX MccIeT0BAHMIT»

3aoanue 1

OueHuTh BEPOSITHOCTh TOTO, YTO B TEUCHHE OJIMDKAWIIEro JHS MOTPEOHOCTh B BOJAE B
HacelleHHOM myHKTe mpeBbIicuT 150 000 11, ecnu cpegHecyTouHasi HOTPEeOHOCTH B HEM COCTABIISIET
50 000 .

3aoanue 2

CpenHee 4uCIO COJHEYHBIX JHEW B roay sl AaHHOM MecTHOCTH paBHO 90 OueHuth
BEPOATHOCTH TOTO, YTO B TEYCHHE T'0J1a B 3TOI MecTHOCTH OyneT He 6omnee 240 COTHEUHBIX THEH.

3aoanue 3

[Mpumep 3 JlivHa M3roTaBIMBAEMbIX JETajeil SBJISETCS CIy4allHON BEIMYMHOM, cpeaHee
3HaueHue kotopoir 50 mMm. CpenHEeKBaIpaTUYHOE OTKJIOHEHHE ATOM BENIWYMHBI paBHO 0,2 MM.
OueHuTh BEpOSITHOCTh TOTO, YTO OTKJIOHEHHE JUIMHBI U3TOTOBJIEHHOW AETall OT €€ CPETHEro
3HAYCHUS 110 a0COIFOTHOM BenunHe He TipeB3onaeT 0,4 M.

3aoanue 4
CpennecyToyHoe MOTPEOJICHUE AIIEKTPOIHEPTUHU B HAaceJIeHHOM nmyHKTe paBHO 20 000 kB1/4,
a cpenHekBanpatuuHoe oTkioHeHHe — 200 kB1/4. Kakoro morpeGrneHusi 31eKTpOIHEprHH B

ATOM HACEJICHHOM ITyHKTE MOKHO OXHJIaTh B OJIMIKAHMIITNE CYTKH C BEPOATHOCTHIO, HE MEHBINEH
0,967

3aoanue 5

Cpennuii Bec kiyOHst kapTtodens paBeH 150 r. OueHUTh BEpOSTHOCTH TOTO, YTO Hayjxady
B3ATHIN KIyOeHb KapTodens Becut He 6onee 500 r?

IIpakTnueckas padora Ne28
«HenpepbIBHBbIE clIyyaliHble BeJJMYUHBI (pacnpeaeaeHus )y

3aoanue 1

[IpousBoauTCs cepust U3 5 HE3aBUCUMBIX OJIMHAKOBBIX HKCIIEPUMEHTOB. BepoaTHOCTh yaaun
B OJIHOM 3KcriepuMeHnTe paBHa p = (0.6 KakoBa BepOSATHOCTH, YTO KOJIMYECTBO yaay Oyaer

(a) poBHO 27

(b) posno 3?

(c) oT 1 10 3 BKJIIOUUTENHHO?

3aoanue 2

[TpousBoauTCS cepust U3 5 HE3aBUCUMBIX OJIMHAKOBBIX YKCIIEPUMEHTOB. BeposaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (0.6 KakoBa BepOSATHOCTH, YTO KOJIHYECTBO yaau Oyaer

(a) poBHO 27

(b) poBno 3?

(c) oT 1 10 3 BKIIOUUTENHHO?
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3aoanue 3

N3BecTHO, 4TO HelpepblBHAs CilydaliHas BelMuMHa X pacopelneiacHa paBHOMEpPHO Ha
otpeske oT 2 1o 10.

(a) Onpenenure, yeMy paBHO 3HaYeHHE (PYHKIUU INIOTHOCTH HA JAHHOM OTPE3KE.

(b) PaccumnTaiiTe MeauaHy pacrpeaeieHus.

IIpakTuyeckasi pa6ora Ne29
«IToBTOpEHME N3YUYEHHOT 0
3aoanue 1
2
YrpocTute BoIpaKeHue: (@) - .
3aoanue 2
Anekceit xoueT BioxuTh 50000 pyOseir Ha 6 jeT, 4ToObl moayunuTh He MeHbie 70000
pyOuseii. OnuH GaHK MpeaiaraeT BIOXKHTHh JeHbIU Non 9% roaoBwix, a apyroi - mox 0,7% B
Mmecsi. Kakomy 6aHky oTaaTh npeanodreHue bopucy?
3aoanue 3
Paznoxute Ha MHOXKUTENH yncio 68 740

3aoanue 4
Hana reomerpuueckas mporpeccust (b,), 3HamMeHarenb KOTOpod paBeH 3, a b; = 9.
Haiinure bg.
3aoanue 5
bank Haumcnser mo Bkiaaam 7% romoBeix. CKOJIBKO JCHET Oy/IeT Ha CUETY Yy BKJIAJUUKa

yepes 8§ JsieT, ecau oH nosoxui Ha cyet 100 000 p u He cHUMaJT HauUCICHUS?
3aoanue 6

. . 2
Haiigure coso, ecim sina = na €(m; 2m)

3aoanue 7
Pewuth ypaBHeHHE rpaduaecKiuM Crocobom: X +4x—5=0
3aoanue 8

CKOJIBKO CYIIECTBYET CHOCOOOB OOO3HAYEHHWsl BEPUIMH IapajuIeJenuIe/a ¢ TOMOIIBIO
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTnuyeckas padora Ne30
«I[IpuMeHeHHE MPOU3BOIHBIX JIEMEHTAPHBIX QYHKIINI MPU PelIEHHH 32129
3aoanue
BbIumcianTs mponu3BOIHYIO (QYHKIHH:

1. x7 +5x°%4+24x%> -7
2. 7x* —Vx?

2 8
3. 5\/7_ 4x
4. (5x% — 3x)*
5. (7x + 4)3% - (8 — 6x)°
6. 12x* —5x7 +8 — 3x
7. 12x3 — Ux*
8. 12x° + 7=

X

9. (4x3 —12)°

10.  (12—=7x)3 - (x3 —2x)*

IIpakTuuyeckas padora Ne31
«IIpon3BogHasi M IKCTPEMYMBbI (PYHKLIHH
3aoanue 1
Haiigure sxctpemymbl pyHKINN y = X — 6x°.
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3aoanue 2

Haiinmyure mpoMexxyTKu MOHOTOHHOCTH (DYHKIMH y = -X2 + 2X — 3

3aoanue 3

CocraBpTe ypaBHEHHE KacaTeabHOU K rpaduky QyHkImu y = X3 — X2 B TOUKe ¢ abcuuccon
X0 = -1.

3aoanue 4

Haiigure HanbomnbIiee 1 HAaMMEHbIIIEe 3HaUeHUE (PYHKIUHU Yy = X + Ha oTpeske [1; 3].

3aoanue 5

Haiinure skcrpemymsl pyHKImn y = 2x3 — 3x2.

3aoanue 6

Haiinnte npoMexXxyTKu MOHOTOHHOCTH (DYHKIUHU Y = X2 — 2X + 3

3aoanue 7

CocraBbTe ypaBHEHHE KacaTelbHOH K rpaduky GyHKIuu y = X3 + X2 B Touke ¢ abcuuccoi
x0=1.

3aoanue 8

Haiinure Hanbosbiiee 1 HauMEHbIIee 3HaUeHUE (PYHKIMK Y = - X - Ha oTpe3ke [ 1; 4].

IIpakTuyeckasi padora Ne32
«IIpoBeneHue ¢ MOMOIIBLIO MPOU3BOAHON HCCAe0BAHUA (PYHKIMID)

3aoanue 1

C mOMOIIBI0 TTPOU3BOTHON HAWIUTE MPOMEKYTKH BO3PACTAHUS W yOBIBaHHS ()YHKIUU:
f(x) = 2x> — 3x” — 36x + 40.

3aoanue 2

Uccnenyiite pyHkuuto u nocrpoiite e€ rpaduk: f(x) = -0,5%% + 2x + 6.

3aoanue 3

Haiigute wnaumbonbiiee u HauMmeHbllnee 3HadeHus (yHKOuuW f(x) =x
npomexyrtke [-3;2].

3aoanue 4

C moMOIIBI TPOW3BOJHOW HAWAUTE MPOMEXKYTKH BO3PACTaHUS W  yOBIBaAHUS
bynkun: f(x) =x*—8x> + 3.

3aoanue 5

Hccnenyiite ¢pyHkumio u noctpoiire e€ rpapuk: f(x) =-x’-2x + 8.

3aoanue 6

Haiigute namGonbpliee W HauMeHbllee 3HaueHUs QyHkuuu f(x) = 2x> + 3x%— 36x Ha
oTpeske [-2;1].

3aoanue 7

C mnomoImpi0 MPOU3BOJHOM HAWAMTE TPOMEKYTKH BO3paCTaHUS W  yObIBaHUSA
dymxmmm: f(x) = 2x° — 15x* + 36x.

3aoanue 8

Uccnenyiite ¢pynkumio u nocrpoiire e€ rpapuk: f(x) = X% +3x + 4.

3aoanue 9

Haiigute waumbonbliee u HauMmeHblnee 3HadeHHs (yHKIuU f(x) =x
npomexytke [-4;3].

Y 8x°+ 5 mHa

Y 2%+ 3 ma

IIpakTnueckas padora Ne33
«O0mue MeToabI pelieHUs ypaBHeHni. MeToa pas3/ioxkeHUus1 HA MHOXKUTeIH. MeTon
BBe/ICHHS HOBOW IepeMeHHO0»

3aoanue 1

Pemuts ypaBHeHne Vx2 — 5x + 1 =x — 4
3aoanue 2

Pemuts ypasnenne x* — 5x3 + 8x2 —5x +1 =10
3aoanue 3
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Pemuth ypaBuenune 9% — 4 % 3* +3 =0
3aoanue 4
Pemmts ypaBaenue sin2x = 0

IIpakTuyeckasi pabora Ne34
«PelieHre HEPABEHCTB € OIHOM MepPeMEeHHOH»
3aoanue 1
PemmTes HepaBeHCTBO % >0
3aoanue 2
Pemmts HepaBeHcTBO 3X + %8 > ﬁ +9
3aoanue 3
1 VX
X2—8X+7>X2—8X+7

PemiuTh HepaBE€HCTBO

3aoanue 4
5 — x>0
Pemute crucTeMy HEPABEHCTB { =
Y Hep 6—2x < —2.
3aoanue 5
Pemuth cucreMy HepaBeHCTB {6x2 —5x+1<0,
5x —2=0.
IIpakTnyeckas padora Ne35
«PemeHue HepaBeHCTB METO0M HHTEPBAJIOB)
3adanue 1

2
R T
xt 42 -3 _ 0.

Y
Pewmts Hepasencrso (@ — 7) (¢ +5)

3aoanue 2
2
xr —2)
( ) = 0.
Pemmmts HEpaBeHCTBO (x —1)(a—3)
3aoanue 3
(x —2)°
= 0.
Pemute HepaBeHCTBO (x —1)(x—3)
3aoanue 4

a -
(4 2} (:l." —da + f)
Pemmts HepaBeHCTBO r—>5
IIpakTnuyeckas padora Ne36
«Peuienne cucreM ypaBHeHHH MeTO0M MOJACTAHOBKH, METOI0M AJIreOpPanyecKoro
CJIO’KEHHMS M METOA0M BBE/JACHUS HOBOM IepeMeHHON»

< 0.

3aoanue 1
o X + 2y == _1F
Pemmuth cucreMy ypaBHEHHIA { e
3aoanue 2
3y+1 _ 2X — 5’

Pemmmts cucremy ypaBHeHUMI { 4% _ 63V 42 = 0.

3aoanue 3
2% % 9Y = 162,
3%4Y = 48.
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3aoanue 4
Pe CHCTEMY ypaBHEHHUI 3TV,
[IUTh CUCTEMY YPaBHEHHI 2 2
(0,2)3X 2 (0’2)2X +X+4.
IIpakTnueckas padora Ne37
«PeneHue HPpPaAlHOHAJIBHBIX M OKA3aTeJIbHbIX YPABHEHUI U HEPABEHCTB»
3aoanue 1

Pewuts HepaBeHCTBO V2 — x — x2 >—1

3aoanue 2

Pemmts HepaBeHcTBO V15 — 2x — x2 + Vx — 3 >2x—7.

3aoanue 3

Pemmts ypaBHeHue

3aoanue 4

4x2+3x =1

16

Pemuts ypaBHenue 5%t3 — 3 x 5Xt1 — 10« 5X = 4

IIpakTnyeckas padora Ne38
«B3auMHoe pacnoJiokeHHe NPSIMbIX B IPOCTPAHCTBE. YTOJ MeXKIY IBYMS

NPpSAMBIMHW»

3amaua 1

[IpsiMast a He JCKUT B
IUIOCKOCTH
napajuiejgorpamma
ABCD.Onpenenurte
B3aMMHOE PACIIOJIOKEHUE

npsmbix a 1 BC,ecnu a 1l

AB

-,

3amauya 2

1.Ilpsimast a HE IEKUT B
mwiockoctd ABC.Onpenenute
B3aUMHOE PACIIOI0KEHHE

npsambix a u AC,ecnu a I AB

3amaua 3

1.Ilpsimast a He EeXKUT B
mockocTH Tpaneunn ABCD.
Omnpenenure B3auMHOE
pacronoxxenue npsMoix a u BC,

ecau a II AB.
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3amaua 4

1.Jan terpasap ABCD.
Onpenenure B3auMHOE

PACIIOJIOKCHHUEC IPAMBIX

ADu BC.

3anauya 5

1.Onpenenute B3auMHOE
pacnosoxenue npsameix MA u

DC

3amauya 6

1.Onpenenute B3auMHOE
pacnosnoxenue npsamMeix AN u

CM, ecmu NMN(ABC)
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A

IIpakTnyeckas padora Ne39

«IlepneHANKYJSIPHOCTH NPAMOM M IJI0CKOCTH. Teopema o Tpex nepneHAUKYJIsAPax»

Puc. 1

A2. IlepeuepTrTe PUCYHOK 2 B TETPAb U MOCTPOMTE:
a) Touky nepecedenus npsimoir MH ¢ miockoctsto ABC;
0) nuuuro nepeceuenus mockocteit MHB u ABC.

Bl. Touka O — HEHTp OKPYXHOCTH, OINHCAHHOM OKOJIO

o8

Cl

TPEYroJIbHUKA
Bl
; D,
D

Bapuanr 1

Al. TTonb3ysch n300pa’keHuEM Ha pUCYHKE |, Ha30BHUTE:
a) Touky nepeceueHus npsamoit AD ¢ mockocteio DD, C;
0) nmuauto nepeceueHus mwiockocteit ADD; u D;CD.

B xaxoi u3 miaockocreit ADD;, A;B B,

BB;C;, BCD ue nexut Touka A?

ABC. [Ilpunagnexur mau Touka C
IJIOCKOCTH, B KOTOPOi1 JIexkat Touku A, B u O?

Bapmuanr 2
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Al. TTonb3ysich N300pakeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceueHus npamort MC c miockoctsio BiBCy;

0) nunuto nepeceuenus miockocteit MC,C u BCB;.

B xakux W3 IUIOCKOCTEH ADD,;, ABB;, ABD, MD,(C;,
I
JSKUT Tipsimast MD,? /| I\
M / A\
/ \
!
A2. IlepeuepTuTe PHUCYHOK 2 B , H \,\ TeTpaab U IIOCTPOUTE:
a) TOYKY rnepecevyeHus | npsmoit PK ¢ mockocThro
ABC;

0) JMHUIO  TepeceyeHUs mockocteit PKC u ADC.
Bl. Touka O — 1eHtp OKPYHOCTH, ONMCaHHOU
OKOJIO YETBIPEXYrOJIbHUKA ABCD. Touku A, O u C

npunaIexar mwiockoctd & | TIpuHAIIEKUT 11 ST IIIOCKOCTH BepunHa D?

IIpakTnueckas padora Ned4(
«IlepneHANKYJISIP M HAKJIOHHBIC. YT0J MEK1Y NPSAMOM M IJIOCKOCTBIO.
JBYrpaHHbI# yros»

Bapuanrt 1

1. [Ipsimast a mapasienbHa IIOCKOCTH O, IpsAMas b Takke mapajuiesbHa MI0CKOCTH
a. Moryrnmm au b:

a) boITh mapamienbHBIMU?

0) [lepecekarbcs?

B) BBITh CKpeIMBAIOIIMMUCS MPSIMBIMH?

2. Touka M JICKUT BHE TIJIOCKOCTH napajiesorpamma ABCD.
a) Jloxkaxute, uYrOo cpeaHue JMHMM TpeyroibHHkoB MAD wu MBC mnapamienbHsl.
6) Haiigure »TH cpeaHue JIMHMHU, eclii OOKOBas CTOpPOHA MapajiesiorpaMMa paBHa 5, a €ro
BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOH IIPOBEACHA, IOMOIAM.

3. Ilnockocth a nepecekaer cropoHsl AB u BC Ttpeyroiasauka ABC B Toukax M u N
cootBercTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) lokaxwure, uto AC || a.

6) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBagpata ABCD, npoxonut npsmast CK, He snexaiias B iI0CKOCTH
KBajpara.

a) lokaxwure, uro CK u AD ckpemuBatomiuecs.

6) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
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75 rpagycoB?
Bapuanrt 11

1. Ipsimast a mepecekaeT MIOCKOCTh o, MpsiMast b Takke MepeceKaeT MIOCKOCTH o. MoryT
mMaub:

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITh CKpenuMBaOMIMMUCS TPSIMBIMU?

2. Tpeyroasuuk ABC u tpanernus KMNP umerot o6mryro cpennroro nunauto EF, MNJ|EF,
EF||BC.

a) Hokaxwure, uto BC|| KP.

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

3. IInockocTh o mpoxoaut 4yepe3 ctopony AB tpeyronsuuka ABC. [Ipsimas nmepecekaer
croponbl BC u AC B Toukax M u N coorBercTtBeHHO. MC:BC=6:13, NC:AN=6:7.

a) [lokaxkure, uro MN || a.

6) Haiimure MN, eciu AC=39.

4. Touka F nexut BHe muiockocTu Tpaneuun ABCD.

a) lokaxwure, uro AF u BC ckpemuBatomuecs.

6) Uemy pasen yron mexay AF u BC, eciu yron AFD pasen 70 rpamycos, yron FDA

paBen 40 rpagycos?

IIpakTnuyeckas padora Nedl
«BpIunciIeHne 3JIeMeHTOB MHOTOTPAHHUKOB: pPé0pa, AMaroHa U, YIJIbl»

3aoanue 1 —
OT nepeBsHHON NPaBUIBLHON MATUYTOJIBHON IPU3MBI OTIIHIINIIM BCE €€ ﬁ >
BepIIHbI (cM. puc.). CKOJIBKO TpaHed y MOJIyYMBIIEroCs MHOTIOIPaHHUKA 'I’) ‘T
(HeBuAMMBIE pEOpa HA PUCYHKE HE N300pakeHbl)? J

I y
b '
.\c'\-\. -

3aoanue 2
Hatinure yroma ABD MHOTOTPaHHUKA, D, | ¢~
M300paXEeHHOTO Ha pHUCYHKe. Bce AByrpaHHBIE YIIbl 4 2 |_;;“— -
MHOTOrpaHHMKa npsiMble. OTBET JaiiTe B rpagycax. - ——:__2 1
|
| ' |
2l
LA
AT
3aoanue 3 A A

JlBa pebpa MpsSMOYTONBHOTO MapajuieNenuIea,
BBIXO/JIAIIME U3 OJTHOM BepIIMHBI, paBHbI 1, 2. [Tnomaas noBepxHocTH
napasuienenumena pasia 16. Haiinure ero quarosass.

3aoanue 4
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JIBa pebpa mpsIMOYTOJIBHOTO TapasuIeTenuIe/1a, BhIXOISIINE
W3 OJIHOM BEPIIWHBI, paBHEI 2 U 6. O0BbeM Mapajuiesenumea paBeH
48. Haiigute TpeThe pedpo mapajuieenure/ia, BEIXOAAIIEEe U3 TOU kKe
BEPILUHBI.

3adanue 5

Haitngute kBanpat paccrosiHua mexnay BepmmHamu C u Al
IPSIMOYTOJIBHOTO — Napajuienenumnena, Juisi kotoporo AB =5,
AD =4, AA1=3.

IIpakTuyeckasi padora Ne42
«O0BbeM MUPaMUIbI, KOHYCA U HIAPaY

3aganue 1.

Jmametp ocHOBaHUS KOHYca paBeH 12, a nimuHa oOpasyromeit — 10. Haiinute o0beM KoHYCA.

v
B otBeTe 3anumnmure —.
TC

V =1 nr2h
3

r=6h=8V=:-m-6%-8=96n

Ortser: 96.

3ananue 2.

Pebpa mnpsmoyronbHoro mnapamienenunena pasHel 4, 5 wu 8. Haiinute o0bem

napajuiciacnuicaa.
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V=a-b-c— ¢opmysa c5 kaacca
V=4-5-8=160
OtBeT:160

3aganue 3.

10 .
Panuyc ocHOBaHus MWIMHpPA paBeH 4, BBICOTA —. Hatinure 06beM nuIMHIpA.

V = 1tréh
10
V=m-42.— =160
U

OtBeT:160
3amanue 4.
B ocHoBaHuM TpeyroiabHON MUPAMUJIBI JICKHUT MPSIMOYTOJILHBIA TPEYTOJbHUK C KateTaMu 4

u 3. Haifnute o6beM nmupaMu/ibl, €ciiu € BhIcoTa paBHa 9.
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OtBet:18

3amanue 5.
O06bem konyca paBeH 12. [lapanenbHO OCHOBaHHMIO KOHYCA IIPOBEICHO CEUCHUE, JICIIAIISe

BBICOTY KOHYCa II0IT10JIaM. Haﬁ,[[HTe 00BbEM OTCEYEHHOTO KOHYCa.

Croco0 1.

o o r h
JIuneiinble pazMepsl OonbIoro Konyca r v h. JInneitabie pa3mepbsl MaIeHBKOTO KOHYCa Sus

Lor2 = 12 Ep iy e
3 34 2
[Ipeobpazyem:
nr? = 36 2—141'[1'2 =V,
[ToxcraBum:

1

>z 36 =V,

V,=15

OtBeTt:1,5 - cnoXkHO

Cmoco6 2.

ITonckaska:

HpI/I W3MEHEHHMHU BCEX JIMHEMHBIX pa3sMEpoB TCJIa B k pas, 00BbEM 3TOro Telna M3MEHSETCS B

k3 pas.
k=2 k*=8V==-=15
OtBer:1,5

JlaHHBIN prueM perieHus 3a1a4 He TpedyeT 3HaHus GopMysibl 00beMa KOHyca.
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3amanue 6.

Konnueckas BopoHka 06beMOM 16 JTUTPOB MOJTHOCTHIO 3aMIOJHEHA KHUJIKOCTbIO. I3 BOPOHKH
BblUEpHAJIN YaCTh KHUAKOCTH, IPU 3TOM €€ YPOBEHb CHU3UJICS 10 MOJOBHUHBI BHICOTHI BOPOHKH.

CKOIBKO JIUTPOB KUJAKOCTH BBI‘ICpHaJ'II/I?

16
k=2 k¥=8V=—=2
8
Haitnem CKOJBKO JIMTPOB KHUIKOCTH BblYEPIIAJIU:
16-2=14
OtBeT: 14
3aganue 7.

1 ¥
B COCy B BUJC KOHYCa HAJIUTA KUJAKOCTH OO Z BBICOTEI. OOBEM HATUTOH KUIAKOCTH paBCH

5. Cxonbko KUIKOCTHU HY’KHO HOJINTD, YTOOBI HAIIOJIHUTD cocya ,Z[OBCPXY?

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

HaiineM CKOJIBKO KUAKOCTH HYXKHO JIOJHUTH, YTOOBI HATIOJIHUTH COCY/I IOBEPXY:
320-5=315
OtBet:315

3ananue 8.

O0bEM mpsiMoyrosibHOTO Tapaienenunena paseH 108. Uemy Oymer paBeH 00BEM

napajjiejicnmIica, €CJIru Kaxia0¢€ €ro pe6p0 YMCHBIIUTH B TPU pa3a?
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k=3 k¥3=27V= 08—
= = =— =
OrtBer: 4
3agaHue 9.

O6béM munuuapa paBeH 30. Uemy paBeH 0o0BEM KOHyca C TakKUM K€ OCHOBAaHUEM U

BBICOTOM?

ITonckaska:

1
Ecnu uunuHap u KoHyc UMEIoT 00111ee OCHOBaHHE U BBICOTY, TO Vi = ;Vu

1
Ve ==-30 =10
k=3

Otset:10

3amanue 10.
O0béM koHyca paBeH 25. UeMy paBeH 00BbEM MHIMHApPA C TaKUM K€ OCHOBAaHHMEM H

BBICOTOM?
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Vi, =75
Otser:75
IIpakTnueckas padora Ne43
«CeveHnst MHOTOTpaHHUKOB U mapa. [IpaBuia mocTpoenus»
3aoanue 1.

PaBHOOOKast Tpameuus BpallaeTcss BOKPYT OCH, MPOXOASIIEH 4Yepe3 BEpLIMHY HUXKHEIro
OCHOBaHHMs NapajjienbHo BeicoTe. Halinure 00beM MosyueHHOIO Tejla BpAlLeHUs, €CIM HUXKHEee
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 ¢M, a OCTpbIi yron 60°.

3aoanue 2.

KBagpar co cropoHoif 4 cM Bpamiaercss BOKPYT OCH, HPOXOJALIeH depe3 OJHY M3 €ro
BEPLIMH MapajuIebHO JUaroHaiu kBajapara HalTu o0beM MoIydeHHOro Tejla BpalleHusl.

3aoanue 3.

Paguyc OCHOBAaHMS KOHyca paBeH 3V2cM, a O0OpasyiolMe HAKIOHEHBI K ILIOCKOCTH
OCHOBaHHUsA NoJ yriaoM 45 rpagycos. Haiinute o6bem Konyca.

3adanue 4.

Haiinure o0beM UMIMHApPA C BBICOTOM, PaBHOW 5 CM, €CJIM JAMAroHajdb OCEBOTO CEUYCHUS
LWIMH]Ipa 00pa3yeT ¢ IIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.

3adanue 5.

Haiinute 00beM 1mapoBOro cexTopa, eciau paguyc 1apa paBeH 3 cM, a paauyc OKpY>KHOCTH
ocHOBaHH - V5 cM

3aoanue 6.

Haiigure OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHUU KOTOPOTO PABHOCTOPOHHHM

TPEYTOJIbHUK CO CTOPOHOMU 6 cM.

3aoanue 7.

B nunmmHApe nmpoBeneHa mIOCKOCTh, MapauiebHas OCH U OTCEKAIoIIash OT OKPYKHOCTH YTy
B 120°. lnaronans ceuenus: pasHa 20 cm. CeueHnue ynaneHo ot ocu Ha 3cM. Haitaure miomans
OOKOBOI TOBEPXHOCTH IUIUHPA.

3aoanue 8.

Panuyc ocHOBaHusl KOHyca paBeH 6¢M, a 00pa3yrolas HaKJIOHEHA K IUIOCKOCTH OCHOBAHMUS
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nox yriom 30°. Haitnure miomaas 60KOBOI MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Inomane ceueHus mapa MmIOCKOCThIO, TPOBEAEHHON Uepe3 KOHEI[ JuameTpa moj yriiom 60°

K HEMY, paBHa 75Icm?. Haiiure mwiomas MOBEPXHOCTH I1apa.

3aoanue 10.

Croponsl TpeyronpHuka MNK kacatorcs mapa. Haiinure miomanbs MOBEpXHOCTH IIapa,
ecmu MK=9  cm, MN=13cm, KN=14 cM wu  paccrosHue OT IeHTpa Imapa 1o
mrockoct MNK paBHO V6 CM.

IIpakTnyeckas padora Ned4
«Permenue 3a1a4, CBSI3aHHBIX ¢ IPMMEHEHHEM NPABMJI AeliCTBHI ¢ BEKTOPAMU»

3aoanue 1
VrpocTute Belpaskenue: ~ PB— 0D — CM — PA + BM — AQ
3aoanue 2
Ha ocu Ox HaiiTu TOUKY, paBHOYAaNEeHHYIO OT Touek A(2;—4;5) u B(—3;2;7)
3aoanue 3

Hammcarp pasnoxenue Bektopa 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 1Ba BEKTOpa B IpocTpancTse. Haiitu:

a) UX CyMMY;

0) MX Pa3HOCTbH; KOCHHYC yIiIa MEXy HUMH;

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(—2;0;1).

IIpakTnueckas padora Ne4S
«IIpocTeiiine 3a7a4M B KOOPAMHATAX»

3ananue 1.
CocrtaBuTh ypaBHeHHe chepbl paanyca R = 5 ¢ eHTpoM B Hadajie KOOpHHAT.
3ananue 2.
Hanwucats ypaBHenue chepsl ¢ neHTpom B Touke C (2; —3; 5) u paguycom, paBHbIM 6.
3ananue 3.
Haiiti nentp u pammyc chepsi (x + 4)* + (y — 3)*+ z* =100.
3ananue 4.
JlokaszaTh, 4TO ypaBHEHUE
X+y 4z —2x+4y-62+5=0
SBIISICTCSA YpaBHEHUEM C(ephl.
3ananue 5
Hanummre ypaBHeHue npsaMoit mpoxopsiei yepes ase nanubie Touku C(2;5) u D(5;2)

IIpakTuuyeckas padora Ned6
«CransipHoe Npou3BeieHue BEKTOPOB»

3amanue 1
Ha ocu OxOx HaliTh TOUKy, paBHOYAaJIeHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
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3ananue 2

Haittu xocunyc yria mexnay Bektopamu AB u AC.

A=(—4;4;4),B=(3;1;0),C=(—1;0:6).

3amanue 3

Komrnanapusr 11 BekTopa a,b,ca,b,c?

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3ananue 4

3azaHbl ABa BEKTOpa B pocTpaHcTBe. Haltu:

a) UX CyMMY;

0) UX pa3HOCTb; KOCUHYC yTJla MEXy HUMU;

B) UX BEKTOPHOE MMPOU3BE/ICHUE.

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

3amanue 5

Haiitu panr u 06a3uc cucTeMbl BEKTOpPOB, IMEPEHTH K HOBOMY O0a3ucy. 3amucaTh
pa3I0XKEeHUS BEKTOPOB 10 HaliICHHBIM Oa3ucam.

3amanue 6

Kommunanaphsl 11 BekTopa?

a =(—3;2;1),b =(3;1;2),c =(3;-1;4).

IIpakTuyeckasi padora Ned7
«BbIunc/IeHHe YIJI0B MeK1y NPSIMbIMH M IJIOCKOCTAMHU. KoopiMHATHO-BeKTOPHBIH
MeTO/I IPH pelIeHN U reoMeTPUYEeCKHX 32129
1. Haiitu yron Mexay BEKTOpaMHu .

2. Haiinure yron ACB B tpeyronsauke ABC.

3. Haiitn YIJIbL, COCTABJIAACMbBIC BEKTOPOM C KOOPANHATHBIMU OCSIMU.

Bapuanr 1.

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

Bapuanr 2.

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

Bapuanr 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).

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

3.uB(-3;-1;4).

Bapuanr 7.

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

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

Bapuanr 8.

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

3. u B(5;9;2).

BapwuanT 9.

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

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

Bapuant 10.

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

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

BapuanT 11.

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

3.1 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).
IIpakTnuyeckas padora Ne49
«IToBTOpEHHE H3YYEHHOT0)

1 BapuaHT 2 BapuaHT 3 BapuaHT

3ananue Ne 1
Ha cropone BC
napayuienorpamma ABC/]
B3sTa Touka K Tak, uro
BK : KC =1 : 4. Boipazure
BekTopbl AC, BK, CK, AK,
K]l uepe3s AB=pu A/l =«k.
BeIpasute AS, eciu Touka S —
cepenuna KJI.
3amanue No 2

B paBHOOGepeHHOMN Tpanenuu

3amganue Ne 1 3amauue Ne 1

Ha cropone HK pom6a B napannenorpamme ABC/]
MHKC B3sra Touka E Tak, touka K — cepenuna AB,
4TO
KE : HE=1 : 6. Beipazute
BekTopsl CH, KE, HE, CE,

EM uepe3s CK=pu CM =q.

touka P - cepenuna BC.
Bripasute Bextopsl AC, B/,
AK, CP, CO, AP ugepe3
BekTOopbl AB = a, A/l = B.

Bripasute CJ1, ecniu Touka [ | 3aganue Ne 2

— cepenuna ME. C

3amaume Ne 2

B paBHOOenpeHHOM Tpaneuuu
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OCTpBIE YIJIbI PABHBI 45°, OCTpBIE YIJIBI PABHBI 60°, —
MEHBbIIIEe OCHOBAaHUE PABHO 5 Oonbias cropoHa pasHa 10 | A K yil|
CM, a PACCTOSIHUE MEXITY cM, a 6onbiiee ocHoBanue 15 | ABCJI — tpanenusi, BC || All,
ocHoBaHusamu 4 cM. Haiinure cM. Haiinute Menbliee CI = 6 cm, yron /| paBeH 300,
0oJibllIee OCHOBaHUE U OCHOBAaHHE U CPEIHIOI0 BC=4cwm.
CPEAHIOK JTUHUIO TPAICLUH. JIUHUIO Tpaneuuu Halinure cpenHIO0 JIMHUIO
Tpaneuuu.

Conepxanue, STambl MPOBEACHUS W KPUTCPUH OLIEHUBAHUSA TPAKTHUECKUX padboT
IPECTaBIECHbI B METOJMUECKUX YKa3aHHUX 10 IIPOBEICHHUIO IPAKTHUECKUX padoT.

IIpoBepka BBINOJHEHUSI CAMOCTOsITEIbHOWH padoThl. CamocrosiTenbHas pabota
HaIlpaBJIeHA Ha CAMOCTOSITEIIbHOE OCBOCHHE U 3aKPEIICHNE PE3yJIbTaTOB O0yUCHHS.
CamMocTosATenbHas MOATOTOBKA OOydYalolmUXCs MO  JUCIHHUIUIMHE IPEANOoaraeT
CJICTYFOIIHE BUIBI U (DOPMBI paOOTHI:
e BrinosHeHHe pacyeTHBIX 3a1aHUN.
CrnucoK 3a/1a4 U151 CAMOCTOSITEILHOTO PelleH sl

1. BriscHUTh, KakuM YHCIOM (pallMOHAIBHBIM WM HPPALMOHAIBHBIM) SIBISETCSA YHWCIOBOE 3HAYCHHE
seipaxcenns: 1) (V8 — 3)(3 + 2v/2); 2) (V27 — 2)(2 — 3V3); 3) (V50 + 4V2)V2;
2. Haiitu abcomntoTHyI0 norpenrHocts npubdmmkenus 0,55 uucna 5/8
3. 3anuIInuTe YUCIO B CTAaHAAPTHOM BHUJE. YKAXKHUTE €ro MPSAOK U OKPYIJIMTE MAHTHUCCY N0 THICAYHBIX. 1)
735274, 2) 32465103; 3) 6,0054;
51 s 1),
4. Haiinute 3HaueHue BeIpaXKeHUS: 22.33-3.273 \/6
3
4
10,2169 ,
5. Brruucnure: 3 T
0,09+ -0,027°¢
6. Boraucnure: 2°-22 + 2327 41 ,25.
_1 1 %
x 2.x3
7. Haiinure 3Hauenue BelpakeHus: | ——— | npux = 0,0625

X
\/;.3 !
8. Pemuts ypasuenns: 1) (x —2)x+3)=0; 2) (x—l)\/x+4 =0;

9. Haiiure kopennb ypaHeHus: 1) (i)x'3 = 64; 2) (%)’“3 =49,
10. C xaxoif IPOLIEHTHOH CTaBKOW HEOOXOIMMO BIIOXKHUTH JICHBIH B OaHK, €CIIM Yepe3 2 Toja BKIAJINK XO0UeT
nonyunuts 120000 py6neit mpu nepBoradamsHOM B3HOCe 100000 pyoneit?
11. BreraucinTh, HCHONB3YS ONpeIeIeHIe U CBOHCTBA JOTapH(pMOB: 5logs 16 _ 11log1112
2
12. Pemmte ypastenne: 10g ; (Zx =Tx+ 6)— log , ()C - 2) =log, x
13. Haiinute 3Hadenue Bepaxenns 1) 3tg45° —/3ctg60° + 4sin30°
14. Jloka3aTh ToxmecTBo cos*a — sin*a = cos?a — sin’a
5 3z 12 37z
cosag=— —<a<2mr cosff=—— rm<a<—
15. Beraucnuts cos(ax + f3) , eciu 13, 2 ) 13 y 2
16. IIpeobpasosats B npousseaenue sin 18° + sin 20°
T T
17. Ynpoctuts Beipaxkenue COS E —a |+cos(a+ 5)

0 ; 0 0
18. Beluuciure I)COS 315 +Smn 210 + tg420 ;2) sin 13672- —COoS 1 1672- + ctg 117z .
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19. Peluth ypaBHEHHE, Pa3JIOKUB HA MHOYKUTEIHN €T0 JIEBYIO 4acTh Sin X —sin 3x =0

20. Peuntb HepaBercTo 1) COS X 2 —E ;2) sin 2x > %

21. Beruucnure 2arcsin| — _2 + arctg(— 1) + arccos —2
(T ox) N2
22. Pemuts ypaBHeHHEe SIN| — — — | = ——
10 2 2
N x 1
23. Haiitu Bce pemieHus ypaBHeHHs Ha 3aJaHHOM OTpe3Ke COS — = —, [— 67[;671']
3 2
T
24. Haiitu oOmacte ompeneneHus W OONACTh 3HAYCHHWH Kaxkmod w3 ¢yHKumid 1) Y = 2cos| x— g 5 2)
y=2+
x-=3
25. Haiinure TOYKH MaKCUMyMa M MUHMMyMa (DyHKIIMH €€ MAaKCHMYMBI H MEHUMYMBI y = —x2 + 6x —8
26. BbIsICHUTB, SBISICTCS JIM, YETHOM, HEUSTHOW WIIM HE SIBIISETCS HU YETHOW, HM He4eTHOH QyHkuums: 1)
3 X : . 2 .
y=x —E+Smx,2) vy = x> +cos3x;
217. CKOJIBKO pa3sIMuHbIX JIBYX3HAYHBIX YHCEJ C Pa3HbIMU LH(paMu MOXXHO COCTaBUTb, UCTIONIB3Ys LUGPHL: 1)
1u5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AJZMUHHCTpanus Topojia pelnia nepeuMeHoBars 3 ynuibl. K BEIOOpY ObUIM NpeasioKeHbl 7 Ha3BaHHM.
CKOIBKUMH c1I0c00aMy MOTYT OBITh TEPEMMEHOBAHbI 3TH 3 YIHIIBI?
29. CKONBKHMH CIIOCO0aMH MOXHO Pa3MECTHTh 6 Pa3MYHBIX aBTOMOOWICH B CEMU OJJHOMECTHBIX OOKcax?
30. B wmarasun moctymmio 30 XOJNOOMIBHHUKOB, MATh M3 KOTOPBIX HMEIOT 3aBOICKOW medekT. CirydaitHhIM
00pa3oM BEIOMPAIOT OUH XOJIOAMIBHIK. KakoBa BEpOSTHOCT TOTO, 4TO OH OyzneT 6e3 nedexra?
31. KakoBa BeposSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyIeT OJWH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) marematudeckoe OXumaHwe, 0) IUCIEPCHIO, B) CpeqHEe KBaJpaTHYECKOE OTKIOHEHHE
JIUCKPETHOH CITy4aifHOM BeIMYUHBI X M0 U3BECTHOMY 3aKOHY €€ pachpe/IecH s, 3aJaHHOMY TaOJIUYHO:
X 8 4 6 5

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

33. CymMma OGeckoHEYHO yOBIBaIOIIel TeoMeTpudeckoii mporpeccuu paBHa 150. Hafitu by, ecmu q = 1/3
34. BoruucnuTs npoussoauyto Gyukmuu (12 — 7x)3 - (x3 — 2x)*
35. C oMOIIIbI0 IPOU3BOTHON HAWANTE MPOMEKYTKH BO3pacTaHus U YObIBaHUS (QyHKIHH: f(X) =x*—8x* + 3.
36. CocTaBbTe ypaBHEHHE KacaTeNbHOI K rpaduKy GYHKIMK y = X* + X B TOUKe ¢ abcimecoi x0 = 1.
37. Pemts ypasnenue x* — 5x% + 8x2 —5x +1 =0
38 PernTh cucTeMy ypaBHEHHHA { gt —2* =5,

' yp #—6%3V+2=0,
39. Pemmre ypasnenue:V2x —x2 + 8 +Vx2 —4x =vV—x—-2+1
40. PeliuTh HEpaBEHCTBO 5 B

X“—8x+7 X“—8x+7

41. N3006pazute paccTosHUE M yToJ MEKAY CKPEIINBAIOIIMMUCS JHAaroOHAISIMU Napalie]bHBIX IpaHei Kyoa.
42. B kyoe ABCDABC,D; Haiitu yron mexny npsimeivu A;D u D{E | rie E - cepenmuna pebpa CC,
43. [Jana npsimast u 1Be Touku A u B, pacnonoxeHHble 110 0AHY CTOpOHY OT He€. HaiinuTe Ha npsmMoil Takyto
touky C, 9T00BI TpeyronsHIUK ABC rMen HauMeHB I IepUMETp.
44, Haiinure o0beM IWIMHIpPA C BBICOTOM, PaBHOH 5 CM, €ClIM AWArOHAIL OCEBOTO CEUYCHHS IWIIMHIpPA
00pasyeT ¢ IIOCKOCThIO OCHOBAHUS yroil 45 rpaaycoB.
45. [Tnomanp ceueHus 1mapa mIOCKOCThIO, MPOBEAEHHON Yepe3 KOHell quaMeTpa moJ yriaom 60° k HeMy, paBHa
75Tcem?. Haiiaue momommas IMOBEPXHOCTH I1apa.
46. Haiizure quamerp mapa, 065eM KOTOPOTO PaBeH 367 eM”.
47. CTOPOHBI TPEYroNbHUKA PaBHbI 12¢M 1 9 cM, a yron Mexy Humu 30°. HalfTH MIOIIa/Ib TPEYroabHIKA
48. Hammcats ypaBHenue cdepsl ¢ ientpoM B Touke C (2; —3; 5) 1 paguycoM, paBHBIM 0.

IIpoBepka BBINOJHEHMS KOHTPOJbHBIX pador. KoHTponbHas paboTa IMpoOBOIUTCS C
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N kW

N o kW

LENIBI0 Pe3yJbTaTOB OOYYEHUS U MOCJIEAYIONIETO aHalu3a TUIMMYHBIX OMIMOOK M 3aTpyJHEHUN
00y4aroIuxcsi B KOHILE M3Y4EHHUs TeMbl MM paszzena. CorlacHO KaJleHAApHO-TEMAaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE CIEAYIOINX KOHTPOJIBHBIX padoT:

e  KontponbHas padota Nel mo pazaeny «Anredpar»

Konrponsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPUI

Kontponbnas padora Ne3 mo pazaeny «PyHKINHU, UX CBOHCTBA U rpadukm»

Konrtponbnas padora Ne4 o pazaeny «IeMEHTbI TCOPHUH BEPOSATHOCTEH U CTATUCTUKHY
Konrtponbnas padora NS o teme «IIponsBoHas U ee IprUMEHEHHE)

Konrtponbnas padora Ne6 mo pazzaeny «YpaBHEHUS U HEPABEHCTBA

Kontponsnas padora Ne7 o pazaeny «lIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBEY
Konrtponbnas pabora Ne§ 1o pazaeny «MHOIMOIpaHHUKHU U KPYTJIbIE Tea»

KonTtpoabnas padora Nel
Bapuanm 1

3anuiunTe Yncia B BUE OECKOHEUHBIX IEPUOJUUECKUX APOOCH: % , :é
3ammcath B BUIe OOBIKHOBEHHOW Ap0oOH OECKOHEYHYIO NEeCATHIHYIO Apo0k: 1,(7);
-5,3(23).

1.1
Brruncnenwe: (g)z

Borunciure: (23/2)°
Beunciure: V54 - V4
Vxlx

[IpencraBpTe B BHJIE CTEIIEHEH C pallMOHAIBLHBIM MTOKa3aTelleM — .

X
HaiinuTe 3HaueHue BRIpaKEHUI Va2 +V16b2 + 4b mpu a = - 2000, b = - 3000

2 1 -=
1 1) 2 3. na 1) 2
PacrionoxwuTe yncia B nopsake Bospactanms | — | 5| = | 39 ;3% =

3 3 9
x—16  x%5+4

Yrpocture BEIpakeHHE ——— | ———
p p x+x05+1 " x15-1

Y HalUTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
8

15
3ammcats B BU/Ie OOBIKHOBEHHOW Ap0oOU OECKOHEUHYIO NECATUIHYIO IPo0h: 4,(8);
-2,6(93).

1
Beruucaure: 8100004
Berancire: (-3v/2)*
Borunciure: V144 - /9

[IpencraBpTe B BUAE CTENEHEN C PAllUOHAJILHBIM [TOKa3aTeeM

Haiinure 3HaueHue BbIpakeHU! vV 9a2+Vh%+3a npu a = - 100, b =- 2000
3 2 4

. 2
3anuimTe Yucia B BUIEe OECKOHEUYHBIX IEPUOINICCKUX Apodeii: =
7

x5/
_—

Pacnonoxure uncna B mopsaKe BO3pacTaHUs 242 E; 23,27

X—=9 x%5 +3
YHpOCTI/ITe BBIPA’KCHHUC
X

—_— W HaWUTE €ro 3HaueHue npu x = 6,25
_X0,5+1 X1,5+1 A p >

Bapuanm Ne 1
1. Beruncaute 10g3 81
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2.Bprancnuth 10g169 13

3.Borancauts 108 4 log3 9
12125
g5
5.Borancauts 10g,12—-log, 3+log, 9

4 BBIUUCIATH

6.Beruuciouts 2log, 6 +log, % —log, 35

7. Beraucints 10g, 2—1log, 2-log, 6 +log, 6
8.Beranciants lg 7(10g7 15+ 10g7 4-— 10g7 0)

0 3 2 10g0'3 442
9. Briuncinutp '

10 . Pemmre ypaBuenune  logs(7 — x) = 2.
11. Haiiqure KOpeHb ypaBHEHUS logs(x — 1) = logs(2x — 3).

12. Haiingute KOpeHb YpaBHEHHUS 2 log52X — 7logsx+3 = 0.

13. Haiinute KOpeHb ypaBHEHUS logs(7 —x) =logs(1—x) +1

14. Haiinure KOpeHb ypaBHEHUS 2log,(3x—5) =log,(15 —x)
Bapuanm Ne2

1.Bbraucinuts 10g5 125
2.Bpruncnuth 10g25 5

3.Bpruncnuth 10g3 log, 64
12256
lg4

4 BBIUUCIATE

5.Beranciuthb log, 6 +log, 4 + log, %
6.Boranciuts 210g, 27-log, 81-2log, 18
7.Beraucnuth 2log, 8 +log, % —log, 25

lg3(log, 25-1og, 2 +1og, 8)

logg 2+ logS%

&.BerunciimTh

9.Beruncnouts 9
10. Pemmre ypaBHeHHE logg(=3+x)=1
11.Pemmte ypaBHEeHUE logg(x+ 17) = logg(2x+ 7)

12. Pemnte ypaBHEHHUE log,(3x+8) =log,(3—x) +1
13. Pemnre ypaBHEHHE log32x —3logzx+2=0

14. Pemute ypaBHEHHE loge (18 — x) = 4logs 2

Bapuanm Ne3

1.Berancmuts log . %

2.Beranciuts 1089

3.Beruncnuth 10g2 log 4 256
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1g32
g2

5.Beraucnuts log, 5+1log, 25 +log, %

6.Boiumcnts  10g,10—log, S+log, 8

4 .BEIUMCIATD

7 Borauciuts 2108, 32 -log, 256 -2log, 14
lg2(log, 75-1log, 15+log, 20)

8.Berunciinth

9.Boramciuts: 41°82° 49
10. Pemmte ypaBuenue log,(—5 — x) = 3
11. Pemmre ypaBHenue log;,(4x — 9) = log,; x

12. Pemmre ypaBHEeHUE 2logs’x + 5loggx + 2 = 0.
13. Pemute ypaBHEeHHE log,6(2x — 1) —logex =0
14. Pemute ypaBHEHHE 11l0811G+D) = 2.

Bapuanm Ned

1 .Beranciouts log, 1
25

2.Bbraucnuth logm 11

3.Bbruuciuth 10g5 10g32 2
1g27
g3
5.Brancuts 10g; 10+1og, 50-log, 4

4 BBIUUCIATE

6.Borunciuts 108, 8—log, 3+log, 12

7.Beraucnuts 3log, 4 + log, %—log2 15

8.Beruncints lg 4(]Og4 35+ 10g4 2- 10g4 )]

9 Berumcnuts 251085 371082527

10. Pemmre ypaBuenue log,(6 —x) =5

11. Haiigute KOpeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. Pemute ypaBHeHUE logs x = —logp (14 — x)

13. Pemute ypaBHeHHE loge(x+ 17) = logg(2x + 7)
14.Pemnre ypaBHEHUE 3 log42x —7log,x+2=0

KonrtpoabHnas pabora Ne2
1 séapuanm

1. a) mepeBecTH Tpaaychl B paguaHel: 155 °, 55°;

2t
0) IIEPEBECTU paaUaHbI B TPaayChl 7 —5 .

>

2. Haiinure ctgar, ecnu Sin o = ? U O JIEXKUT BO 2 YETBEPTH.

3. Beruucnure:
a) /3 sin 60° + cos 60° sin 30° — 1g45° c1g135° + c1g90° ;
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0) cosz—\/isin zJr\/gtgz- B) sin(—lg—”j+251n Z cos =
6 4 3 6 12 12
4. Pemte ypaBHEHHUE: /2 sin 3x—1=0.
5. Pemnre ypaBHeHHE: 2cos® x —3cosx—2 =0
6. YpocTtute BhIpakeHHUE:
(I—-cosa)(1+cosa)

- y AEMNE T,
sin > (-)

cos 3 a|-2sinlr-a
6)cos(a—B)—2sinasinf  B) [ 2" ) r-a)

sin (e + 7)
T) sin(37 + @)+ cos(z — &) — sin( —a ) + cos(—a).
7. Pemnre ypaBHeHueE: cos3xcosSx = sin 3xsin 5x

2 sapuanm

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

27 &
0) epeBecTH pauaHbl B IPaTyChl ? —2 .

’

2. Haiitu fgar , eciim COS & = 3 U 0L JIEKUT B 3 YETBEPTH.

3. Beruncnure:
a) sin 30° ++/6 cos 45° sin 60° —7230°crg150° + c1g45°;

6) cos % —+2sin %* VgL 4sin>120° —2c0s 600° ++271g660".

4. Pemte ypaBHEHHUE: 2cos3x—+/2 =0.

5. Pemnte ypaBHeHHE: 2sin* x —3sin x —2 =0
6. YrpocTuTe BhIpaXKeHUE:

a) (I—-cosa)(1+cosa)

- , AFTMNE Z;
sin @
0) sin(27 + &) + cos(7 + @) + sin( —) + cos(—ar).
8)cos(ax — ) —cos(ax + f);
2) sin( —ar) + cos(7 + )

1+ 2c0s(% —a)cos(—a)

. . 1
7. Pemmnte ypaBHEHHE: sin 6xcos x + cos 6xsin x = >

3 eapuanm

1. a) mepeBecTH Tpaaychl B paguaHel: 195 °, 95°;

37 27
0) mepeBecTH paJuaHbl B TPAAyCh s

15

2. Haiinure ctgar, eciu Sin o = T U O JIEXKUT BO 2 YETBEPTH.

3. Beruucnure:
a) V/2sin 45" - cos 30° sin 60° + c1g45°1g135° - 1g0°;
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257 /4 T
6) <in = z_ 7 B) cos| ——— |—2sin — oS — .
) sin 3 ++/2 cos 4 V3ctg . B) ( 3 j B D

4. Pemute ypaBHeHue: 2sin 3x—1=0.

5. Pemnte ypaBHeHue: 21 x— 3tgx—-2=0.

6. YpocTtuTe BhIpakKeHHUE:
a) (1—sin a)(1+sin @)

T
, A% —+m,neE z;
cos o 2

0) sin( 7 + @) + cos(27 + ) —sin( —a) — cos(—a).
e)sin(x + fB) +sin(a — f);

sin(%r+a)+sin(27r+a)

2cos(a)sin(—a) +1
7. Pemnte ypaBHeHue: sin 2xcos x +cos 2xsin x =1

4 sapuanm

o

1. a) mepeBecTH Tpaaychl B paguanel: 145 °, 15°;

St &«
0) mepeBecTy paguaHbl B IPaychl ? , =

2. Haiitu tg , ecu COS & = ? U O JISKUT B 3 YETBEPTH.

3. Beruucnure:
@) cos60° — /6 cos30° sin 45° + c1g30°1g150° —1g45°;

5) Sm%+ ZCOS%_@C@% ) 25in870° ++/12 cos 570° — 160",

4. Pemute ypaBHeHue: 2cos3x—1=0.

5. Pemmte ypaBHeHue: 2CIg x- 3ctgx—2=0,
6. YIIpoCTUTE BHIPAKCHHUE:

(I—sin a)(1+sin ) p
96l¢3+7m,n€Z.

cos’(—a)
0) sin( 7z — &) + cos(37 — &) + sin( —& ) + cos(—ar).

: cos’ x—sin” x
B) — . <
sin 2x

r) sin(a—f)—sin(o+f3)

7. Pemmre ypaBHEHUE: sin 3xcos 5x —cos 3xsin 5x = 0,5

KonTpoabnas padora Ne3
Bapuanm 1

1. Ilo rpaduky QpyHKIMM OTBETHTE HA BOTIPOCHI:

1) KakoBbI mpoMexyTku Bo3pacTaHusi GyHKIHHA?

2) KakoBbl MpoMexXyTKH yObIBaHUS (DYHKIIUU?

3) HazoBuTte TOUKM MakcuMyMa 1 MUHUMyMa (pyHKIMU. Kakue 3HaueHus mpuHUMaeT QyHKIHS B
3TUX TOYKaX?

4) KakoBbl HanbobIIIee 1 HaUMEHBITIEe 3HAYCHUS 3TUX QYHKIIUN Ha oTpe3ke [-2; 2]?7

5) B kakux Toukax QyHKIMS HE SBJISIETCS HENPEPHIBHOM U KAKOBBI 3HAYCHUS (PYHKIIUH B 3TUX
TOYKax?

6) Ha xakux nmpomexyTkax (pyHKIUsS HenpepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WU HEYETHOMH ?

YA
3

2
1

Ry

-5/-4 -3 . -2.-1.0 1123 3814 L5

5x°
2. JlokaxuTe 4eTHOCTh (HEYeTHOCTh) QYHKINU: a) Y = x3 -3x; 6)y=

2

1-x*

3
3. Uccnenyiite pyHKINIO U TIOCTPOiiTE ee rpaduk Y = (x - 2) -1.
2

7
COS X

5. Haiinure obnacTs 3HaueHuil QyHKIMU: y = 2cos x7gx -

4. Halinure 001acTh onpeneneHus QyHKINK: y =

6. B oqHOli crcTeMe KOOPIMHAT CXEMAaTHIECKH NOCTpoiiTe rpaguky Gpynkuuii y =log, x u

)

2-3x
7. Pemuth ypaBHEHUE: a) (%) =25, 6) 4*+2*-20=0.

4

Bapuanum 2

1. Io rpaduky ¢yHKIMH OTBETHTE HA BOIPOCHI:

1) KakoBbl mpomexyTkH Bo3pacTtaHus pyHKImun?

2) KakoBbI IpoMeKyTKH YObIBaHHS (DYHKIIUHU?

3) HazoBuTte TOYKM MakcuMyma 1 MUHUMYMa (pyHKImu. Kakue 3HaueHUs mpuHUMAaeT QyHKIMS B
3TUX TOYKax?

4) KakoBbl HauOOJIbIIIEE U HAMMEHBIIICE 3HAYCHUS dTHX (PYHKIMNA Ha oTpe3ke [-2; 2]?

5) B kakux Toukax QyHKIMS HE SBJISIETCS] HENPEPHIBHOM M KAKOBBI 3HAYCHHS (DYHKIIUH B 3TUX
TOYKax?

6) Ha xakux mpomexyTkax (yHKIUS HenpepbIiBHA?

7) @ynkuus, n300paKeHHas Ha TpaduKe, SBISIETCS YeTHON WITK HEUYETHON?

)

4.2
2. JlokakuTe 4eTHOCTh (HEUeTHOCTh) QyHKIMU: a) Y = X (X + 2); 0)y=

4
3. Uccnemyiite GyHKIHIO U mOCTpoiiTe ee rpadux Y =4 — (x + 2) .
1

1+ 2sin 2x
5. Haiigure obnacts 3HaueHUH GYHKIUH: y = 2 + 3cos 5x

4. Haiinute 061acTh onpeaeneHus QyHKIHUU: y =

o o o _AX
6. B o1HOIi cHCTeMe KOOPMHAT CXEMATHYECKH TIOCTPOkTE rpaguky QyHKIMHA y =log, x U Y = 4
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2x-3
7. Pemnth ypaBHEHHE: a) 0,17 = 10, 06) 9* —7-3*-18=0.

Konrtpouabnas pabora Ned4
Bapuanm 1
B samuke nexar 20 mapukos, 12 u3 kotopbix yepHble. KakoBa BEpOSITHOCTD BBITALIUTh HAYT AL
a) YepPHBIA MapuK?
0) TpH YEpHBIX IIAPHUKA 33 OJUH pa3?
Jlana BbIOOpKa pe3yabTaTOB BHEUIHETO OLIEHUBAHUS 110 MaTEMAaTHKE HECKOJIBKHUX YeJIOBEK (B
Oamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TaOJIMIly pacipeaesieHus
3JIEMEHTOB BBIOOPKH I10 YaCTOTaM M OTHOCHUTENbHBIM YacToTaM. HaliTu Mony, Meauany, cpeaHee
3Ha4YeHHe BBIOOPKH. [10CTPOUTH MOJIMTOH YacToOT.
B xopoOxe nexar kapTouku, Ha KOTopbixX 3anucanbl 0ykssl cioBa OCHOBATEJIBHOCTD.
KakoBa BepOSITHOCTB TOTO, UTO Ha HAyTaJ B3sATOW KapTouke OyneT 3anucana Oyksa: a) O; 0)
corjacHasi OykBa?
Haiinure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
B kopoOxke nexart 4 rony0six, 3 KpacHbBIX, 9 3€JIeHbIX U 6 XKeNThIX mapukoB. Kakoa
BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN IMApUK OyIET HE 3EJICHBIN?
KakoBa BepoSITHOCTB TOTO, UTO MPHU NOJOPACBIBAHUU UTPATIHHON KOCTH BBINAET HE Oojee Tpex
OYKOB?
Ha necsatu xapToukax 3amucanbl HaTypaiabHble yrcna oT 1 qo 10. Hayraa GepyT nBe U3 HuX.
KakoBa BepOSITHOCTb TOTO, UTO MOAYJIb Pa3HOCTH YMCEN HAa KapTOUuKax paBeH 37
Pewmnte ypaBaenue: C 2X= 153

Bapuanm 2
B Baze nexar 15 xoHder, mITh U3 KOTOPHIX IIOKONaaHbIe. KakoBa BEpOATHOCTH BBHITAIIUTH
HAyTaJ: a) MOKOJAHYI0 KOH(ETy? 0) Tpu MOKOIaIHbIe KOH(DETHI 32 OAUH pa3?
Jlana BBIOOpKa KOJIMYECTBA HOBOPOXKIECHHBIX B rOpOAE A Ha MPOTSHKEHUH HECKOJIBKUX JTHEM: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Mmony, MeaiaHy, cpeiHee 3HaU€HUE BHIOOPKH.
IToCcTpOUTH MOJIUTOH YacTOT.
B xopoOke nexar 30 kapTouek, Ha KOTOPbIX 3anucanbl ykcaa ot 1 10 30. KakoBa BeposTHOCTh
TOTO, YTO Ha HAYyTaJ] B3SITOM KapTOUYKe OyIeT 3aMrcaHo YUCII0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HU YHCIY 2, HU YHcay 3, HU yucay 57
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5;7;3}
Manpuuk 3a0b11 OCHIEAHIO HU(PY CEMU3HAYHOTO HOMepa TesnedoHa apyra. Kakosa
BEPOSATHOCTH TOTO, YTO OH HaOpaJl BEPHBII HOMED.
bpocarot urpanbHyro KocTh 01MH pa3. KakoBa BEpOSTHOCTB TOTO, YTO BBINAIET YUCIIO, HE
MEHbIIIe ABYX?
Ha kaproukax 3anucansl yucna ot 1 1o 12. Hayran 6epyt nse u3 Hux. KakoBa BeposiTHOCTb
TOT0, YTO CyMMa YHCEJl Ha KapToukax OyneT paBHa 127
PemuTh ypaBHeHue: A % = 20

KonTtpouabnas padora NeS

Bapuanm 1
1. Haiitu npou3BoiHYIO (QYHKIUU
2
3 1 4 3
a) x*;  6) x7''; B) X7} r) = m (1-3x)'; e) (-5x)".
2. Haiitn f'(xo)
2 1
a) f(x)=+v3-2x,x,=-11; 0) f(x):——3x2,x0:—,
Jx 4
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e

v

®

3. Haiitu npou3BoaHYIO (GYHKIUU

a) NCPRLIIY 0) (X+7)'X2; B) x+3
x 2-3x
4. Haift npou3BOIHYIO ()YHKIIUU
a)e" +sinx; 6)COosX - log s ; B) 32%+1; r) cos(x2 - 3),

o 3 2
5. HaiiTu npoMeskyTKu Bo3pacTanus u yoeBanus Gyakmun [ (X)=x" —2x"+x+3.

o 3 2
6. Haiitn HanGosbInee n HanMeHbltee 3HadeHns Gpyakmun f(X)=x" —2x" +x+3 na

3
0;=1.
0Tpe31<e{ 2}

Bapuanm 2

1. Haiitu npon3BoHYIO (QYHKIUU
4

< 1 4 5
)2 6) x B X D= 250" e (-2x)
2. Hayitu f’(XO)
a) f(x)=~1-5x,x,=-3; ) f(x):4¢;+%,x0=é.

X
3. Haiitu npou3BoaHYyI0 (GyHKIIUU
a) x?— 1 +3; 6) (x—6)-x°; p) 2X*3
X 3-2x

4. HaiiTu npon3BoAHYIO ()YHKIIUU
a)cosx +3%: 0) Inx -sinx ; B) 2°*7'; r) sin (x3 + 2).

o 3 2
5. HaiiTu npoMexyTKH BO3pacTanus u yosiBauus Gyskmun f(x) =x" —x" —x+2,

2

o 3
6. Haiitu HauOonbliiee 1 HauMEHbIIIEe 3HAYCHUS (PYHKIIHH f(X)=x"-x"-x+2 na

B
orpeske | —1; ik

KonTtpouabsnas padora Ne6

Bapuanm 1
PemuTes HEPABEHCTBO:
30x-9 4x—x2
= >25(x+2) b. 55=<0

PemmTs HppanuoHanbHOe ypaBHeHHe: VX + 8 —x + 2 = 0
Peumnts nppaiiioHaibHOE HEPABEHCTBO: Vx2—x—2>x-1
Penmth mokazarenpHOE U IOTapUPMHUIECKOE YpaBHEHHUE!
log;(2x+1)=log;13+1 b. 43X + 2 = 9 % 23X

PemmThs mokasaTenpHOE HEPABCHCTBO:

1 X 1 x-2
2x+3 — | =] = > 36
32 < 0,25 b. (9) (3j

Pemuts noraprupMrugeckoe HepaBEHCTBO: logs(4x+1) >-1

Pemnts cucrtemy ypaBHEHMI:

{ 2y — 3x =6, b{ X—y=26,
2x+y =log; 135 — log3 5 “x3 —y3 =126.
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A

®

Bapuanm 2

Pemutes HepaBeHCTBO:

1 —ox?
X>— b. EX7>(
x—1 10-x

PemmTh UppanoHanbHoe ypaBHenue: V2x2 — 4x = Vx2 + 1+ Vx2 — 1

Pemutes uppanmroHanbHOE HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszaTenbHOE ypaBHEHUE:

1
9-81 =27~ b4 —7x27X =4

Pemuth nokazareibHOe HEPaBEHCTBO:
2+4
G) > 0,751-8x b.3:9"-10-3"+3<0

Pemmts norapudmuyeckoe HepaBeHCTBO: 21g 6 — lgx > 31g 2
Pewnts cucteMy ypaBHEHUI:

2x—y=1, y2—xy+1=0,

{% =@*? ' {xz +2x=-y?-2y—1.

Bapuanm 3
Pemutes HEPaBEHCTBO:
4x%+8x-5 -
XTI 20 b, &Z=9Ex+7)5()
x+1 4-X

Pemuts uppanuonansHoe ypaBHeHue: 4Vvx + 1 = 2x + 2
PelnTh MppanroHaibHOe HEPaBEHCTBO: V —x2 + 6Xx — 5 > 8 — 2x

PemuTh mokazarenpHOE 1 JorapupMUIecKoe ypaBHEHNE:
0,361 - 0,36 = 0,7 b. -log;(5-x)=log;2-1

Pemnths nokasaTenpHOE HEPABCHCTBO:

2x-1 2
X1 40X > ¥+l _ g b. 377 +37 <108
Pemmth norapudmudeckoe HepaBeHcTBO: 21g6 — Igx > 31g 2

Pemuts cucremy ypaBHEHMIA:

{ 2x+y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 — log, 9 ’ X+ 2y = 4.

Bapuanm 4

PemnTe HEPABEHCTBO:

X+2< ﬁ b, 3X2+aX=4 )

8+15X
PemuTs uppanmoHanbHOE ypaBHEHHE: V6—4x—x2=x+4
PeluTh HppaLMOHaIbHOE HEPAaBEHCTBO: V4X — 8 > X — 5
PemuTs nokazarensHOE ypaBHEHHUE:!
2% +2%*2 =20 b. 7**-14-7"=5

PemnTs mokazarenbHOE HEPABEHCTRO:
1
pe1s (L) 5 847627 +120
Pemmts norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
Pemnts cucreMy ypaBHEHUI:
{2y—x=6, b{ X+ 2y =6,
92x+y — 32-3y "(3x%2 —xy + 4y? = 48.
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KonTpoabsHnasi padora Ne7
I ¢apuanm

Nel. OcnoBanue AD Tpanenuu ABCD nexut B iockoctu & . Yepes Touku B u C npoBeIeHbI
napajuieibHble MPsSAMbIE, IEPECEKAIOIINE MIIOCKOCTh (X B TOUKax E U F COOTBETCTBEHHO.
a) KakoBo B3aumMHoOe nojyioskeHue npsmoix EF u AB?
0) Uemy paBeH yron mexay npsmeiMu EF u AB, ecnu ZABC = 150° ? TlosicHUTE OTBET.

No2. TIpsimMble a 1 b exaT B mapajliebHbIX IJIOCKOCTAX & U A3 . MOTYT JI1 3TH NPsSMbIe OBbITh:

a) mapauleIbHBIMU;  0) CKpENTUBAIOIIUMHUCS?
CrenaiiTe puCyHOK JJIs1 KKJJ0TO BO3MOXHOT'O CITydast.

Ne3. Yepes Touky O, exaliyro MeX1y MapajjieIbHbIMU IUNIOCKOCTSIMU (X U /3, IPOBE/IEHBI
npsimbie [ 1 m. [psimas [ mepecekaeT miockocty & U A3 B TOUYKaX A U Ay COOTBETCTBEHHO,

npsimasi m — B Toukax B; u B,. Halinute nnuny otpeska A,B,, ecinun Al B1 =12cMm ,
BO:0B,=3:4.

Ne4, JTuaronansb ky6a paBHa 6 cM. Haiinure:
a) pedpo kyOa;
0) KOCUHYC yria MEeXAy JUaroHalIsIMU Ky0a U IJIOCKOCTBIO OJTHOM U3 €ro rpaHe.

NeS. U3 Touku 4 K mIocKocT X npoBeaeHbl HakIoHHbIE AB 1 AC, o6pa3yroniue ¢ mIOCKOCThI0 &
paBHble yribl. M3BecTtHO, uTo BC = AB. Haiinute yrisl TpeyroiabHuka ABC.

11 gapuanm

Nel. Tpeyronsauku ABC u ADC nexar B pa3HbIX IUNIOCKOCTSX U UMeIOT o01yto cropony AC. Touka
P — cepenuna ctoponsl AD, a K — cepennna ctopoHsl DC.
a) KakoBo B3anmMHoe nosnoxxenue npsmoix PK u AB?
6) Uemy paBeH yron mexay npsimeimu PK u AB, ecnmu Z/ABC =40° u Z/BCA =80°?
ITosicHuTE OTBET.

Ne2. [Tpsimble a 1 b naexaT B epeceKarouX MIOCKOCTIX & U B . MoryT Jin 3TH npsMble ObITh:

a) mapayuieNbHbIMH;  0) CKpeIUBaIOIUMUCS?
CrenaiiTe pUCYHOK JUTSI KQKJIOTO BO3MOYKHOTO CITydasl.

Ne3. Yepes Touky O, He JexKally0 MEXIY MapajljeIbHbIMU INIOCKOCTAMU O U /3, IPOBE/IEHBI
npsimble [ 1 m. [Ipsmast [ nepecekaet muockoctn & U S B Toukax A; U A2 COOTBETCTBEHHO,
npsimasi m — B Toukax B; u B,. Halinute nnuny otpeska A B, ecinun A232 =15cMm ,

OB, :0B,=3:5.
Ne4. OcHoBaHMEM MPSMOYTOJIBHOTO MTapajuiesienuIieia CIy>KUT KBaJapaT; JuaroHaib

napaesenunea paBHa 2\/6 CM, a €ro u3MepeHus oTHocATcs Kak 1:12 Haiigure:
a) U3MepeHus napasuieienunena;
0) cUHYC yria MeX]y JUaroHabIo Mapajuieenuneia i MI0CKOCThIO €ro OCHOBAHMUSL.

NeS. 13 Touku A K IIIOCKOCTH IPOBEAEHBI EepeHuKysip AO u nBe paBHblE HaKkIOHHbIE AB u AC.
N3BectHO, uTo BC = BO . Haiinute yriuel TpeyroiasHuka BOC.
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Koutpoannasi padora Ne§
Bapuanm 1
1. OcHOBaHMEM JJIs TIPSIMOM TIPU3MBI SIBJISIETCSL paBHOOEIPEHHAs Tpanelus, JIMHBI OOKOBBIX
CTOPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm 1 21 cm, nnoma s JUaroHaaIbHOTO CEUCHUS
npu3Mebl paBHa 180 cv’. Haiiyure BBICOTY IIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypnaneHa OT Kaka0u BepiIMHbI KBajapara Ha 10 cu. Halinute paccrosHue ot

TOUYKH M A0 IINIOCKOCTH KBaapara, €CJIM €ro CTOpoHa paBHA 6V2 cm.

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

3. Yepes Touky nepeceueHus auaroHaiei pomoa 4ABCD mpoBeJeH K ero MIIOCKOCTH
neprnesukyisap MO naunoit 12 cm. Jlnaronanu pom0a paBHbI 18 cm u 10 cm. Halipure
JUTMHY OOJIbIIIEeH HAKIIOHHOM.

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

4. TInowaas OCHOBAHMS WUIMHAPA OTHOCHTCS K ILIOIIAIN OCEBOTO CeUeHHs Kak 13 : 4.

HaiinuTe yron Mexay AMaroHaibi0 OCEBOTO CEYCHUS IMIIMH/IPA U TUIOCKOCTHIO OCHOBAHUSI.
A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cu. Haiinure miomanpe cedeHust, IpOXOIAIIEro Yepe3 BEPIINHY
KOHYyCa U XOPJly OCHOBaHMSI, CTATUBAIONIYIO AyTy B 60°, €cIi MIIOCKOCTh CeYeHUs 00pasyeT ¢
MJIOCKOCTHIO OCHOBaHUs KoHyca yroi 30°.

A. 100 ear’, B. 200 en’. B. 500 e’

6. Haiigure o6beM kyoa ABCDA B |C Dy, ecnmu DE =1 cm, tie  E - cepeauna pedpa

AB.

8 3 8 3 3
A.ECM. B.WECM. B.1,5cm.

7. Boicota nununHapa Ha 12 cm 6osblie ero paguyca, a miolaas MOoJTHONW MOBEPXHOCTH
paBHa 288 T o’ Haiinure paauyc OoCHOBaHMS LMJIMHJIPA.
A. 6 cm. Bb. 9 cm. B. 16 cm.
8. B nmnmHIp BriMcaHa NpaBWIbHAS N-yrojibHas npu3Ma. HaliTi oTHOMIEHHE 00BeMOB

MMPU3MbI U MUWJIMHAPA, CCJIU 1N = 4.
2 4

A = b.5. B.—
T 3m
9. OcnoBanuem nupamunbl DABC gBisercs NpsIMOYTOJIbHBIN TpeyroabHuKk ABC, y
KOTOpoOro runotenysa AB paBHa 29 cM, kateT AC paseH 21 cm. PeOpo DA neprieHAUKyIsSIpHO K
IUIOCKOCTH OCHOBaHUs U paBHO 20 cMm. Haiinure niomane O0KOBOI MOBEPXHOCTH MUPAMUJIBI.
A. 580 en’. B. 650 car’. B. 790 ca’.
Bapuanm 2
1. JluaroHanb NpaBUILHON YETHIPEXYTOJILHOM MPU3MBI COCTABIISIET ¢ OOKOBOI IpaHblO Yroj
30°. HaiimuTe 06beM IPHU3MBbI, €CITH CTOPOHA OCHOBAHUAV2 CM.

A.2cm. B.4cm’ . B. 5v2 ov’.

2. U3 Toukn A npoBeAeHbI K INIOCKOCTU HakJIOHHbIE AB u AC nnuHoi 12 cm u 18 cm.

Haiinure myiuHBI TPOEKIMNA HAKJIIOHHBIX, €CITM OJIHA U3 HUX Ha 10 cm Gosbliie ApyTou.
A. 14 cmudcm. b.6cmu9 cm. B. 10 cm u 20 cm.

3. U3 touku M K miiockocTd mpoBeneHbl HakioHHble MA u MB nmunout 10 cmu 17 cm.
Haiingure paccrosHue oT Touku M 10 MIOCKOCTH, €CIU JUIMHBI TPOSKIUH MTPOMOPIIMOHAIBHBI
guciaaM 2 u 5.

A. 6 cm. Bb. 7 cm. B. 8 cm.

4. JlnaroHasib 0OCE€BOTr0 C€YEHUs HUIUHAPA paBHA 48 cm. YT0II MKy 3TON AMAroHalbio U

obpasyromei nuuHapa paseH 60°. Haliqute paanyc muiuHapa.
A. 12 cnm. B. 123 cm. B. 14 cwm.

5. Breicora koHyca paBHa 8 om. Ha kakoM paccTOSITHUM OT BEpIIMHBI KOHYCa HA/I0 TIPOBECTH
MJIOCKOCTh, MapajuIeIbHYI0 OCHOBAHHUIO, YTOOBI TUTOIIA/Ih CEUCHUS ObLIa paBHA MOJOBUHE
MJIOIA I OCHOBaHUS?
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A.2V3om. B. 5 om. B. 4v/2 om.
6. Kakoe konmuectBo He(hTH (B TOHHAX) BMEIIACT HMIMHAPUYECKAs IIUCTEPHA JUAMETPOM
18 m u BBICOTOM 7 M, ecii TIOTHOCTH HEPTH 0,85 2/em’?
A. 1513 m. b. 900 m. B. 2408 m.
7. Haubomnp1rasi fuaroHaib MpaBHJIBHOW IIECTUYTOJIBHOW MTPU3MBI PaBHA 8 ¢ M COCTaBIISACT
¢ 6okoBBIM pedpom yron B 30°. Haiimute 00beM MPU3MBI.
A. 72 en’. B. 64 cr’. B. 60 car’.
8. PaBHOOEpEeHHAs Tpamnenus, OCHOBaHUS KOTOPOM paBHbI 6 cm u 10 cm, a ocTpslil yroa
60°, BpaiaeTcsi BOKpYT 00JbIIero OCHOBaHMs. BorurcnuTe miomaas NOBEpXHOCTH
IIOJIy4YEHHOTO TeJa.

A. 40 aat’ B.40 V3 . B. 150 cr’.
9. B munmuHp BiMcaHa MpaBUiIbHASA N-yrojpHas npu3ma. Haiinute oTHOIEHHE 00EMOB
IIPU3MBI U HWINHJPA, €CIIA 1 = 3.

A 2B B, \/5 B. 3.
41T 2 7

Bapuanm 3
1. OcHoBaHHME NMPSIMOM MPU3MBI - TPEYTOJIBHUK CO CTOPOHAMU S cM U 3 cM U YIJIOM,
paBHbiM 120°, mexxny HuMu. Hanbounbias u3 miomaseii 00KoBbIX TpaHeil paBHa 35 o’
Haiinute nnomaaps 00K0BON NOBEPXHOCTH IPU3MBI.

A. 42 eal’. B. 75 ea’. B. 108 car’.

2. OcnoBanuem nupamuabl DABC sBrnsiercsa paBHOOeApeHHbIN TpeyroiabHuK ABC, B
kotopoM AB = AC, BC =6 cm, Beicota AH =9 cm. U3BecTHOo Takxke, uto DA = DB = =DC =
13 cm. HaliguTe BbICOTY MHpPaMUbIL.

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

3. Touka M oIMHAKOBO yJalieHa OT BCEX BEPIIMH MPaBUIBLHOTO TpeyroibHuKa ABC 1 OT ero
miockocT Ha 6 cm. HaliguTe paccrosinue oT TOUku M 10 BEPIIMH TPEYTrOJIbHUKA, €CIH €ro

cTopoHa paBHa 8v/3 cwm.
A. 8 cm. b. 10 cm. B. 12 cm.
4. OTpe3ok AD nepreHAuKyIspeH K IUIOCKOCTH paBHOOEAPEHHOTO Tpeyronbauka ABC.
N3BectHO, uT0 AB =AC =5 cm, BC =6 cm, AD = 12 cm. Haiigute paccrosinue ot Touku /] 1o
otpeska HC.

A. 6,5 cm. B. 103 e B. 4+/10 cm.
5. Haiigure BBICOTY KOHYyCa, €CJIH IUIOMAAh €T0 OCEBOTO CEYCHHS paBHa 6 o’ a
TUIOMIA/Ib OCHOBAHUS paBHA 8§ o’

A. 6\/5. B.S\/E. B. |Z
8 6 8

6. duametp JlyHsl cocTaBiusieT (MpUOIU3UTENBHO) YETBEPTYIO YacTh JuaMeTpa 3eMJIu.

Hailinute oTHOIIEHHE 00BEMOB .HYHLI n 3eMJ'II/I, cuuTad UX 1apamMmu.
1

A —. B. —. B. .
64 16 8
7. Halinute 00pa3yroliyto yCeueHHOT0 KOHYCa, €CIH PaArnyChl OCHOBAHHMA 3ecmubem,a
BBICOTA 4 CM.
A. 4 cm. Bb.5 cm. B. 6,5 cm.
8. PaBHOO€epeHHas Tpamnelus, OCHOBaHUS KOTOPOM paBHBI 6 cm U 10 cm, a ocTpblit yroin
60°, BpamaeTcst BOKpYT Oolbliiero ocHoBanus. Haliqute o0beM Tena BpalieHusl.
A. 481 car’, B.100m+ 6 ca’.  B. 120m ear’.
9. OcHoBaHMEM MUPAMUIBI SBIAETCS TPEYTONbHUK cO cTopoHamu 12 cum, 10 cm, 10 cm.
Kaxxnas 6oxoBass TpaHb HaKJIOHEHA K OCHOBaHUIO 1Mo yriioM 45°. HaliauTe momaas 60KOBOM

MMOBCPXHOCTHU IMUPAMUBI.

A. 48 cal’. B. 483 cal’. B. 48v/2 e,
Bapuanm 4
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1. OcHoBaHMe MPSIMOIl MPU3MBI — PAaBHOOEPEHHBIN TPEYTOIBHUK CO CTOPOHOH 6 cm, a
nuaroHaib 00koBoit rpanu 10 cu. Halimure momans 60KOBOM MOBEPXHOCTH MTPU3MBI.

A. 2 end. B.2V2 o’

B. 4 ca’.

2. OcHoBaHM€ UPaMU/IbI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cu u 8 cm. BricoTta
nupaMuzbl paBHa 12 cv ¥ IPOXOAMT Yepe3 TOUKY MepecedeHus] TuaroHaueii OCHOBAaHUS.

Haiinute GokoBBIC peOpa MUPAMHIIBL.
A. 12 cm. b. 13 cm.

B. 13v2 cm.

3.Uepes Bepmmmay B pomba ABCD mpoBeneHa npsiMas BM, nepneHIuKyIspHas K €ro

miockocty. Haiiiure paccTosHue OT TOUYKU
pomb0a, eciu AB = 25 cwm,
A.12,5cmu 25 cm

M 1o npsmbIX, COaEpKAIUX CTOPOHBI

£ BAD =60°, BM =12,5 cm.
b.13cm u25cm.

B. 12,5 cm u 24 cm.

4. Bwicota munuHApa paBHa 10 om. [Tnomans cedeHus: MIMHIPA TUIOCKOCTHIO,
napajuieJIbHON OCU HUIUHAPA U yalleHHON HAa 9 Om oT Hee, paBHa 240 om ?, Haiigute paauyc

HUJIMHApA.

A. 15 om. b. 15,5 om.

5.

B. 15v2 om.

2
[Tnomans oceBoro ceuenust konyca paBHa 0,6 cw”. Beicota koHyca paBHa 1.2 cwm.

Haiiaure momianp MOJHON MOBEPXHOCTU KOHYCA.

A l5nm e,

b. 0,9\/7 T e,

B.09n om’.

6. Haiigure oOpa3yroyto yceueHHOro KoHyca. Eciu paanycbl oCHOBaHUM paBHBI 3 cM U 6

CM, a BbICOTa paBHa 4 CM.

A. 5.5 cm. B.5 cm.

B.5V2 cm

7. JAmaroHans IpsSIMOYTOJIBHOTO Mapajuienenunena paBHa 18 cu u cocrasisiet yroa B 30° ¢
IUIOCKOCTBIO OOKOBOI rpanu 1 yroi B 45° ¢ 60koBbIM pedpom. Halimute o6beM

napajjieiacnuicaa.

A. 7292 er’. B. 729 cad’.

B. 7292 e’

8. Pa3BepTkoil OOKOBOI MOBEPXHOCTH KOHYCa SIBIISETCS CEKTOp C nyroii . Haiinute [,

€CJIM BBICOTAa KOHYCa paBHA 4cMm. a paanyc OCHOBAHUS PABCH

A. 230°. b. 250°.

3 cMm.

B. 216°.
9. CkoabKO MOHAA00UTHCS KPACKU, YTOOBI OKPACUTH OAK UIMHAPUIECKONH (DOPMBI C
JMaMETPOM OCHOBaHMs 1,5 m u BeIcoTOM 3 M, ecin Ha | M pacxonyercs 200 2 kpackw.

A.1,125 T xe. B.1,5 7 xe. B. 1= 7 ke
Otsertsr: 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

CBO}IHaﬂ TadJauua 1mo INPUMEHACMbIM (l)OpMaM U METOAaM TEKYILIEro KOHTPOJISA H

OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaTsl 00yuyeHus

®opmMbl U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHs

JIMYHOCTHBIX:
TPaKJIAHCKOE BOCITUTaHUE:
. Oyenxa npasuIbHOCMU BbINOIHEHUS
c(OpPMUPOBAHHOCTh TPAXJAAHCKON TO3UILINN .
camocmosamenvbHou pabomol
oOyyarorerocs KaK aKTUBHOTO u
o Pewenue 3a0au 6o epems 3anamus

OTBETCTBEHHOTO YJieHa POCCHUHCKOTO
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o011ecTBa, MIpE/ICTaBICHUE 0
MaTEeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUSL PA3TMUYHBIX CTPYKTYD,
SIBJICHU, npoueayp TPaXKIAHCKOTO
obmecTtBa (BBIOOPHI, OMPOCHI W JIPYroe),
YMEHHE B3aUMO/ICHCTBOBATH C COMMATLHBIMH

WHCTUTYTAMHM B  COOTBETCTBUM C HX
(GYHKIMSAME ¥ Ha3HAUYCHUEM

MaTPUOTUYECKOE BOCITUTaHHUE:
c(hOpMUPOBAHHOCTH POCCUICKOMN

rPaXIAHCKOW WACHTUYHOCTH, YBXKEHHS K
IPOLIJIOMY M  HAacCTOSIIEMY POCCUMCKON
MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSM POCCUICKUX MaTeMAaTUKOB H
POCCHUICKOM  MAaTreMaTH4YeCKOW  IIKOJIbI,
MCIIOJIb30BAaHUE ITHX JOCTUKEHUHN B IPYrUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHU

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol

Pewenue 3a0au 6o 6pemMst 3aHAMUA

JyXOBHO-HPABCTBCHHOE BOCIIHTAHUE:
OCO3HAHHE JTyXOBHBIX [EHHOCTEH

poccuiickoro Hapoja, CQOpPMHPOBAHHOCTH

HPaBCTBEHHOTO  CO3HaHUs,  3TUYECKOro | Oyenka npasuIbHOCMU BbINOTHEHUS
MOBEJICHHS, CBS3aHHOTO C MPAKTHYECKUM | CAMOCMOAMENbHOU pabombl

NPUMEHCHHEM  JIOCTWKCHUH  Hayku W | Pewenue 3a0au 6o epems sausimus
JeSITETbHOCTHIO y4€HOTO, OCO3HAHHE

JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOHYHUBOTO

OyayIiero

ACTETUYECKOE BOCIUTAHHE: ACTETUYECKOE

OTHOIIIEHHE K MHUPY, BKIIOUYas JCTETUKY | Buinoninenue npakmuueckux pabom Ne 1 — 47
MaTeMaTHYECKUX 3aKOHOMEpHOCTeH, | Oyenka npasuUIbHOCMU 8bINOTHEHUS

00BEKTOB, 3a/ay, PEIICHUN, pPacCyKICHHI,
BOCIIPUUMYHUBOCTL K MaTeMaTH4E€CKUM
ACIICKTaM pa3JIMYHbIX BUJ0OB HCKYCCTBa

camocmosamenbHou pabomoi
Pewenue 3a0au 60 epems 3ansamus

¢dusuueckoe BOCIIUTaHHE:
chOpMUPOBAHHOCTh  YMEHHUSI  TPUMEHSTH
MaTeMaTHYeCKUe 3HaHWsA B  HMHTEpecax
37I0pOBOTO W 0€301acHOro 00pasza KU3HH,
OTBETCTBEHHOE  OTHOIIIGHHE K  CBOEMY
37I0POBBIO (3mopoBoe MMUTAaHKE,
cOaJaHCUPOBAHHBIN  PEXKHUM 3aHATUH |
OTABIXA, peryispHas ¢busnueckas
AKTUBHOCTH), buznueckoe
COBCPUHICHCTBOBAHUC npu 3aHATUAX
CIIOPTUBHO-03/TOPOBUTENHHOM
JIESITCIIBHOCTHIO

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

Ouyenxka npasuIbHOCMU
camocmosamenbHou pabomoi
Pewenue 3a0au 6o epems 3anamus

BblNOJIHEHUA

TPYZAOBOE€ BOCIIMTAHME: TOTOBHOCTH K TPY.Y,
OCO3HaHME LIEHHOCTU TPYAOIIO0Us, HHTEpEC
K pa3nuyHbIM cdepam npodeccHoHaNbHOMI
JCATCIIbHOCTH, CBA3aHHBIM C MaTEeMaTHUKON U
e€ TpUIOKEHUSIMH, YMEHUE COBEpIIATh
OCO3HaHHBII BbIOOp Oyayiiel mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE
IUTAHBI, TOTOBHOCTH M CHOCOOHOCTh K

OueHKa npasujlibHocmu
CamocmosimenbHou pa60mbz
Pewenue 3a0au 6o 6peMst 3AHAMUA

6blNOJIHEHUA
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MaTeMaTHYeCKOMY 00pa30BaHUIO u
caMo00pa30BaHUIO Ha TPOTSHKEHUM BCEH
’KHU3HH, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
pelieHun NPaKTHYECKUX 3a1ad
MaTeMaTHYeCKON HAPaBJICHHOCTH

3KOJIOTUYECKOe BOCHUTAHUE:
c¢(hopMUPOBAHHOCTH 9KOJIOTHYECKON
KYJbTYpbl, IOHUMAHHE BIUSHHUS COLUAIBHO-
SKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE
MPUPOAHOMN " COLIMaIbHOM Cpenpl,
OCO3HaHHE r100aIbLHOrO Xapakrepa
OKOJIOTHYECKUX TMPOOJIeM, OpHEHTAaIlus Ha
MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU s
pelieHus 3amad B 00JAacTH OKPYXKAroMICH
Cpelibl, TJIAHUPOBAHUE MOCTYIIKOB M OIEHKHU

Olz;eHKCl npasujlibHocmu BblNOJIHEHUA
CaAMOCMOSIMeNbHOU pa60mbl
Pewenue 3a0au 6o epemst 3aHAMUA

ux BO3MO>KHBIX MOCJIE/ICTBUMA JUTSt
OKPYKarolIel cpeibl

LIEHHOCTHU Hay4HOTO MTO3HAHMUS:
c¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH M OOIECTBEHHOMN MPaKTUKH,
IIOHUMAaHNE MaTeMaTH4YeCKOM HAayKH Kak
cdepbl YeIOBEUECKON JEsITeIbHOCTH, TAIOB
€€ pa3BUTUA M 3HAYUMOCTH JUIs Pa3BUTHUSA
LMBUJIN3ALUY, OBJIAZICHHE SA3BIKOM
MaTE€MaTUKU U MaTeMaTH4EeCKON KYJIbTYpOH
KaK CpEICTBOM IO3HAHMUSA MHPA, TOTOBHOCTh
OCYIIECTBIIATD IIPOCKTHYIO u
M CCIIEIOBATEIBCKYIO JESATEIBHOCTD
VWHJVBHIYAJIbHO U B IpyIIIIe

Buvinonnenue npaxmuuecxkux pabom Ne [ — 28
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosamenvbHou pabomol

Pewenue 3a0au 6o epems 3anamus

METANpPeaAMETHBIX?

BBLISIBIATE u XapakTepU30BaTh
CYIIIECTBEHHBIE IPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TOHATUM, OTHOUIEHUH MEXKITY
MNOHATUSMH, (HOPMYIUPOBATH OMPEEICHUS
MOHATHM, YCTAaHABJIMBATH CYIIECTBEHHBIN
NpU3HAK KIAacCU(pUKAIMU, OCHOBaHUS IS
00001IeHNs U CpaBHEHUS, KpUTEpUHU
MIPOBOJMMOI0 aHAJIU3A

Yemuwi onpoc 6o epems 3ansmus
Buinonnenue npakmuyecxkux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomor Ne [ — 8

BOCIIPUHUMATb, dhopmynupoBaTh u | Yemuwiit onpoc 60 epems sanamus
npeoOpa3oBHIBAThH CyxaeHus: | Oyenka npasuibHOCMU GbINOTHEHUS
YTBEpAUTENbHbIE u OTpULIATENbHBIE, | CAMOCMOAMENbHOU Pabombl

€/IMHUYHbIE, YaCTHBIE U 00IIHe, YCIOBHBIE Pewenue 3a0au 6o spems sanamus

BBISIBIISTD MaTeMaTH4ecKue

3aKOHOMEPHOCTH, B3aMMOCBS3HU "

IPOTHBOpEYUsT B (daktax,  JaHHBIX, | Beinonnenue npakmuueckux pabom Ne 1 — 47

HaOJIOICHUAX U YTBEP)KICHUSX, MpenaraTh
KPUTEPUU IS BBISBICHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYMI

Pewenue 3a0au 6o 6peMst 3AHAMUA

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB
JOTHKH, JEIyKTUBHBIX M  MHIYKTUBHBIX
YMO3aKJIIOYEHUH,  YMO3AKJIIOYEHHH 1o

Buvinonanenue npaxkmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o eapems sanamus
Konmponvnvie pabomor Nel — 8
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aHaJIOTuHn

MPOBOJIUTH CAMOCTOSITEIBHO JI0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPXKACHUU (IpsIMble U

oT MIPOTUBHOTO), BBICTPAUBaTh
apryMEHTalWl0, MPUBOAUTH IPUMEPHl U
KOHTPIPUMEDHI, 000CHOBBIBATh

COOCTBEHHEIE CYXKICHUA 1 BBIBOIBI

Oyenka npasuibHOCMU 8bINOIHEHUS
camocmosamenvHol pabomol
Pewenue 3a0au 60 epems 3anamus
Koumponvuvie pabomor Nel — 8

BBIOMpATH CIIOCO0 peuieHus y4eOHO! 3a1a4u
(cpaBHUBATh HECKOJIbKO BapHUaHTOB
peleHus, BbIOMpaTs Hanbosee MoaAX0AIui
C yu4éTOM CaMOCTOATENbHO BBIJICJIIEHHBIX
KpUTEPUEB)

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Nel — 8

UCII0JIb30BATh BOITPOCHI KaK
UCCJIE0BATEIbCKUA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE
IPOTHBOpEYHE, MpoOJieMy, YCTaHAaBIUBAThH
HCKOMO€ U JaHHOe, (OopMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3UIUIO, MHEHHE

Yemuwui onpoc 6o epems 3ansamus
Oyenxa npaguibHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomer Nel — 8

MIPOBOUTH CaMOCTOSITEIILHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT,

HCCIIeIOBAHUE no YCTaHOBJICHHIO | Buinonnenue npakmuueckux pabom Ne 1 — 47
0COOEHHOCTE MaTeMaTH4eCKOTo O00BeKTa, | Pewenue 3a0au 6o 8pems 3ausamus

SIBJICHUS, npoiiecca, BbISIBIICHUIO | Konmponvusie pabomol Nel — 8
3aBUCUMOCTEN MEXIY o0BeKTamuy,

SBIICHUSIMU, TIPOIIECCaMU

CaMOCTOSITENILHO dbopmynHupoBath

00001IeHNsT ¥ BBIBOABI 10 pe3yibTaTaM
IIPOBEAEHHOTO HAONIOAEHUS, UCCIIEOBaHMS,
OLICHUBATh  JIOCTOBEPHOCTh  IOJIyUE€HHBIX
pe3yJIbTaTOB, BBIBOJIOB U 0000IICHU

Yemuwtii onpoc 6o epems 3ansamust
Oyenka npasuibHOCMU 8bINOJIHEHUS
camocmosamenbHou pabomoi
Pewenue 3a0au 6o epems 3ansmus

IIPOTHO3UPOBAaTh  BO3MOJKHOE  pPa3BUTHE
porecca, a TaKXKe BBIJIBUTATh
MPEAIIONOKEHUS O €r0 Pa3sBUTHUU B HOBBIX
YCHOBUSIX

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3ansamus

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, TaHHBIX,
HEOOXOJUMBIX JIJIi OTBETa Ha BONPOC W IS
pelIeHus 3a/1aun

Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems sanamus

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB
Pa3IUYHbIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
MH(OpPMALIMIO Pa3IMYHBIX BUAOB U (GopM
IIPEJICTaBJICHHUSI

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwii onpoc 6o epems 3anamust
Pewenue 3a0au 6o apems sanamus

CTPYKTYpUPOBATh uHpopmarIuio,
OpeICTaBIATh €€ B Pa3IUYHBIX (opMmax,
WJUTIOCTPUPOBATH TpaduuecKu

Pewenue 3a0au 6o epems 3anamus
Buvinonnenue npakmuueckux pabom Ne 1 — 47

OLICHHBAaTh HaJIEXKHOCTh I/IH(I)OpMaI_II/II/I oo

CaMOCTOSITENILHO c(hOopMyIHPOBAHHBIM
KPUTEPHSIM, c(OpMyIHPOBaHHBIM
CaMOCTOSITEJILHO

Buinonnenue npakmuyeckux pabom Ne 1 — 47
Yemuwi onpoc 6o epems 3ansamus

Pewenue 3a0au 6o epems sanamus
Konmponvnvie pabomor Nel — 8

BOCIIPHHUMATh U (POPMYIMPOBATEH CYKICHUS
B COOTBETCTBHH C YCIOBUSMU U IEJISIMH

Yemmuwiii onpoc 6o epema zanamus
Pewenue 3a0au 6o epems 3anamus
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oO1IeHHs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO
XOMy peuieHus 3aJayd, KOMMEHTHPOBATH
MOJIYYEHHBIH pe3ynbTaT

Buvinonanenue npakmuueckux pabom Ne 1 — 47

B X0z OOCYXKICHHMS 33a/1aBaTh BOIPOCHI IO
CYILIECTBY OO0CYX/JaeMON TeMbl, MPOOIEMBI,

pemaeMoil  3a7add, BBICKa3bIBaTh HUJIEH,
HaIleJICHHbIE Ha MOMCK pelieHus, .
Yemuwiii onpoc 6o epemsa zanamus
COIOCTaBJISATh CBOM CYXKICHHS c
Oyenka npaguibHOCMU 8bINOJIHEHUS
CY)KICHUSIMU JPYTrUX YYaCTHHUKOB JIMajora, .
camocmosamenvHol pabomol
OoOHapyXHuBaTh  pa3IMYUE U  CXOJACTBO
MTO3UIUH, B KOPPEKTHOM dbopme
dbopmynupoBaTh pasHoracus, CBOHU
BO3paKEHUs
MPENICTABIISITh PE3yIbTAThl PEIICHUS 3a[auH,
JKCIIEPUMEHTa, HUCCIENOBaHMs, MPOeKTa, | OyeHKa npasuibHOCMU 8bINOJIHEHUS
CaMOCTOSITEJIbHO BBIOMPATh dbopMar | camocmosmenvroi pabomol

BBICTYIUICHHSI ¢ Y4ETOM 3a/ay MpPe3eHTalUH
¥ OCOOCHHOCTEH ayJAUTOPUHU

Pewenue 3a0au 6o epeMi 3AHAMUA

COCTaBIATh IUIAH, aJITOPUTM  pEIIeHUs
3aJaud, BBIOMpATh CHOCOO pemeHHus C

y4E€TOM HMMEIOLIUXCS pecypcoB U | Buinoanenue npakmuueckux pabom Ne 1 — 47
COOCTBEHHBIX BO3MOXKHOCTEH, | Pewenue 3a0au 6o epems 3anamus
apryMEHTUPOBaTh u KOppeKkTupoBath | Konmponvusie pabomol Nel — 8

BAPUAHTBl pEUNIeHUH C Y4ETOM HOBOM

nHpopmanuu

BIIAJICTh HaBBIKAMH MO3HABATEIILHON

pedaekcur KaK OCO3HAHUS COBEpIIAEMBIX
JICUCTBUIA M MBICIHUTEIIBHBIX MPOLIECCOB, HX

pPE3yJbTaToOB, BJIaJACTH criocodoamMu
CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoHecca M
pe3yibTara peHICHUs MaTeMaTU4eCKOH
3aga4un

OueHKa npasujibHoOCnIU 6bINOJIKEHUA
CamMocmosimenbHou pa60mbl
Pewenue 3a0au 6o 6pemMst 3aHAMUA

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTLYT
BO3HUKHYTh MPHU PEIICHUU 33]1a4d, BHOCHTh
KOPPEKTUBBI B JICSITEIBHOCTH Ha OCHOBE
HOBBIX OOCTOSITEILCTB, NAHHBIX, HAMJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEN

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3ansamus
Konmponvnvie pabomer Nel — 8

OLIEHUBATbh COOTBETCTBUE PE3yNbTaTa LEIN U
YCIIOBUSAM, OOBSICHATh IPUYHUHBI JOCTH)KEHUS
WIH HEJOCTH)KEHUS pe3yJIbTaToB
NeSITeIbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh
OILICHKY IPHOOPETEHHOMY OIBITY

OZ/;EHKCZ npasusibHoOCNU 6bINOJIHEHUA
CamocmosimenbHou pa6ombl
Pewenue 3a0au 6o 6pemMsl 3aHAMUA

[IOHUMAaTb U HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOM M MHIUBUAYalIbHOU pabOTHI Mpu
peleHnH y4eOHbIX 3ajay, NPUHUMATh ILIEh
COBMECTHOM JI€ATENIbHOCTH, IUIAHWPOBATh
OpraHu3aLuIo COBMECTHOM paboThI,
pacnpenensitb BUAbl padoT, 10roBapuBaThCs,
0o0CyX/1aTh TpoLeCC U pe3ynbTaT palboTshl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEN

Oyenxa npaguibHOCMU 8bINOTHEHUS
camocmosmenvbHou pabomul

Pewenue 3a0au 6o epems sanamus
Buvinonanenue npakmuueckux pabom Ne 1 — 47
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Y4acTBOBATh B TPYMIOBBIX (hopmax pabOThI
(oOcyxneHus, OOMEH MHEHHWH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO 4acTh
paboThl M KOOPAMHUPOBATH CBOU JICHCTBHSA C
IPYTMMH 4I€HaMHU KOMaHJbl, OILICHUBATh
KauecTBO CBOET0 BKJAJa B OOLIMH MPOAYKT

Oyenka npasuibHOCMU 8bINOIHEHUs
camocmosamenbHou pabomaoi

Pewenue 3a0au 60 epems 3ansamus
Buvinonnenue npaxmuyeckux pabom Ne 1 —47

o KpUTEPUSIM, chopMyITUPOBAHHBIM

Y4aCTHHUKAMU B3aUMOJICHCTBUS
NpeJIMeTHbIX:

c()OPMUPOBAHHOCTh  TPEACTABICHUH O

MaTeMaTHKE KaK 4aCTH MUPOBOU KyJIbTYpBI U
MecTe MaTeMaTUKu W HWHPOPMATUKUA B
COBPEMEHHOM  LUMBWIM3aLUM,  crocobax
ONMCaHUsl SBJIICHUM pEaJbHOI0 MHpAa Ha
MaTEMaTUYECKOM S3bIKE

Yemuwiii onpoc 6o epemsa zanamus
Pewenue 3a0au 6o epems 3anamus

c(hOpMUPOBAHHOCTH MPEJICTABICHUN o
MaTEeMaTHYEeCKUX MOHATHUIX KaK BaKHECHIITNX
MaTeMaTUYEeCKNX MOJIEIAX, ITO3BOJISIOIINX
ONMUCBHIBaTh U U3Yy4aTh pa3HbIE MPOLECCHl U
SIBJIGHUSI, B TOM UHCJIE C IIOMOIIKIO
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

Buvinonanenue npakmuueckux pabom Ne 1 — 47
Oyenxa npasuIbHOCMU BbINONHEHUS
camocmosamenvbHou pabomol

Yemuwiii onpoc 6o epemsa 3anamus

Pewenue 3a0au 6o epems 3anamus

BJIQJICHHE METOJaMHu  JOKa3aTelbCTB U
AT ODITMOB CLLICHIS MCHIo - Buvinonnenue npakmuueckux pabom Ne 1 — 47
p p ’ Y Pewenue 3a0au 6o epems 3anamus

MPHMEHAT, ~ [POBOJWTH  JOKA3ATENBHBIC | . = e g
paccyXJAeHHsI B X0JI€ pelIeHHs 3aaa4 P P )
BJIQ/ICHUE CTaH/IapTHBIMU prueMaMu

CLLICHIS aEHOHaHBHHX p " Buvinoanenue npakmuueckux pabom Ne 33— 47
p P Oyenxa npasuIbHOCMU 8bINOIHEHUS
UPpalMOHANIBHBIX, MOKA3aTeNBHBIX, | " o pabombi
CTETICHHBIX, TPUTOHOMETPHIECKHX | poo st Nb 6
YpaBHEHMI U HEPABEHCTB, UX CUCTEM P p )
c(OpMUPOBAHHOCTh  NPEACTaBIEHUH 00
OCHOBHBIX  MOHATUSX  MaTeMaTHUYecKoro | Beinonnenue npakmuyeckux pabom Ne 17 — 37
aHaJIM3a U UX CBOMCTBaXx, BiajeHue ymenueM | Oyenka npasuIbHOCMU 8bINOIHEHUS
XapaKTepu3oBaTh  ToOBedeHUE  (QYHKIMH, | camocmoamenvhol pabomsi

HCIIOJIb30BAHUEC TMOJTYYCHHBIX 3HAHUHU JJIsA

Yemuwi onpoc 6o epems 3ansmus

OmnucaHus u aHanusa peanbHbIX | Konmponvhvie pabomot No 5

3aBUCUMOCTEN

BJIaJICHUE  OCHOBHBIMHU  TOHATUAMHU O | Beinoanenue npakmuyeckux pabom Ne 38— 47
IJIOCKHUX u IIPOCTPAHCTBEHHBIX | Oyenka npasuibHOCMU BbINOIHEHUS

reoMeTpUUeCKux (urypax, HX OCHOBHBIX
CBOMCTBAx

camocmosmenvbHou pabomul
Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Ne7

c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH

Ouera npasujlibHocmu 6blNOJIHEHUA

reoMeTpudeckue (GUrypsl Ha 4YepTexax, | camMocmosmenvHou pabomsl
MOJIEJISIX U B PEaIbHOM MUpPE Yemuwvui onpoc 6o epems 3ansamus
IIPUMEHEHNE W3YYEHHBIX CBOICTB

reoMeTrpuueckux ¢uryp u Qopmyn ans
pellIeHns] TEOMETPUUECKUX 3a7ad U 3a1ad C
MPAKTUYECKUM COJIEP)KAHUEM;

Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems sanamus
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c(OpPMUPOBAHHOCTh  MPEACTABIEHUH O
mpoleccax M SABIEHUAX,  uUMewmux | Oyenka npasuIbHOCMU 8bINONHEHUS
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHUX | CAMOCMOAMENbHOU pabomyl

3aKOHOMEPHOCTSIX B peaJlbHOM  MuUpe, | Yemuwuii onpoc 6o epems sanamus

OCHOBHBIX TOHSTHUSAX 3JIEMEHTAapHOU Teopuu | Koumponvnvie pabomoi Ne 4

BEPOSATHOCTEN

YMEHMM HaxOIUTh U OLICHUBATH BEPOSATHOCTH
HACTYIUICHUSI COOBITMI B  MPOCTEHIINX
IIPAKTUYECKUX CHUTyallUsiX W  OCHOBHBIC
XapakTePUCTUKH  CIy4aWHBIX  BEJIMYUH;
BIIAJICHHE HaBbIKaMU MCII0JIb30BaHUS
TFOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIPH
pELICHNN 3a1a4

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHol pabomol

Yemuwui onpoc 6o epems 3ansamus

Pewenue 3a0au 6o epems 3anamus

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

HpOMe)I(YTO‘IHaSI arrecraguda 110 AUCHUIIIIMHE B 1 CCMECTPEC — MTOroBasA KOHTPOJIbHAA
paboTa, BO 2 ceMecTpe — 9K3aMeH.

OOyuaromuecss AOMYCKAIOTCA K cJade »SK3aMEeHAa TIPH BBIIIOJIHEHHMH BCEX BHJIOB
CaMOCTOSITENIbHOM paboThl, MPAKTUYECKHX PabOT M KOHTPOJBHBIX PadOT, MPeayCMOTPEHHBIX
paboueii mporpaMMoil M KaJeHAapHO-TEMATHYECKUM IJIAHOM JUCIUTIUIUHBI.

WtoroBass KOHTpOdbHas paboTa) MPOBOJUTCS 3a CYET BPEMEHH, OTBEJCHHOIO Ha
HN3YUCHUC OUCHUIUIMHBI, IIPpU YCIOBUHM CBOCBPEMCHHOI'O M Ka4YCCTBCHHOI'O BBIIIOJIHCHUA
oOyJaromuMcst BceX BUJIOB paboT, IPeyCMOTPEHHBIX pabouell mporpaMMoi TUCITUILINHEI.

IlepeyeHb BOIPOCOB K HTOTOBOIi KOHTPOJILHOI padoTe

Bapuanr 1
1. Brruncnure: 47 -11° : 44+
. 2-4/128
2. Harigure 3HaueHNE BBIPAKCHHUS:

T

3. Borunciure: 10g,8+1log 100 —log ,. 4.

. 2
4, Haiiute pemenne ypaprenns: log (x”~ —5)=log,4x
/ 7T
5. Boruncmure YO8 2| €OS §
Sz
6. IlepeBennre U3 paguaH B rpaaycsl o
7. VKaXHTe 4eTBEpPTh, B KOTOPOit 1exuT yron O , ecim O =470"
8. Haiinure 3Hauenue kocunyca yria X | ecrmu m3BecTHO, uTO: sin@ =0,6 u %< a<r
x+4
9. Haiinure obnactp onpeneneHust GyHKIUN J(x)= > .
x° —49
10.  baHkoBckas mpoIlEHTHAas cTaBKa paBHa 7% romoBbIX. KakoBa gomkHa ObITh
nepBOHAYAIbHAsI CYMMa BKJIaza, 4TOOBI yepe3 2 rojia ero pasmep coctaBui 34347 pyoiieid.
11. B Baze nexar s6s0ku: 10 3eneHbIX U 5 KpacHbIX. CKOJBKUMH CIIOCOOAMHU MOKHO B35Th

13 Ba3bl 2 3€JICHBIX U 3 KPacHBIX s010Ka?
Bapmuanr 2
1. Boruucnure: 77 -37 :21°.
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3.4108
NG

3. Bouucmare: 10g 36 +log, 99 —log,11.

2. Haitaure 3HaueHue BbIpaXEHUS:

4. Haiizmre pemenne ypasnenns: log (10 — x° ) = log ,3x

T
5. Brrunciure log 3 154 E

T
6. [TepeBeauTe K3 paauaH B rpaaychbl ? .

7. VYKaxute 4eTBepTh, B KOTOPOH JICKHUT Yyroia & , eciu & =500".

o . T
HaI/II[I/ITe 3HAYCHUE KOCHUHYCa yIiia a , €CJIM U3BECCTHO, YTO. SIn a= 0,8 Hn «<a<rrx.
2

5 6x — x°
9. Haiinure obmacte onpenencHust GyHKIIHH f ( X ) = log L —
x+ 2
10. bankoBckas npolieHTHas ctaBka paBHa 9% rogoBsix. KakoBa gomkHa OBITh
nepBOHAYAJIbHAsE CYMMa BKJIaJa, 4TOOBI uepes 2 roja ero pasmep coctasmit 59405 pyomei.
11. B Baze nexar s6moku: 5 3enenbix U 10 kpacHbix. CKOTBKUMH CIIOCOOAMH MO>KHO B3SITh
13 Ba3bl 3 3€JICHBIX U 2 KPacHBIX s1010Ka?
Bapuant 3
1. Boeruucnure: 3° -25°:75°.
. V405
2. Haiigute 3HaueHue BBIpOXKEHUA: —=.
45
3. Beruncinre: 10g, 96 —log, 3-log, 81.
. 2
4, Haiimute pemenne ypapuenns: log (x~ — 8) =log:2x .
] . 7T
5. Borunciure LO8 2| S g
Sz
6. [TepeBenuTe U3 paguaH B Tpaaychl =5
7. YKaxXuTe 4eTBEPTh, B KOTOPOU JICKUT yron & , ecnu & =380°.
8. Haiinure 3Hauenue kocunyca yraa & | ecim ussectro, uro: sin® =-0,6 u 3?”< a<2rm
9. Haiinute o6nacte onpeneneHus pyHKIUH J(x)=
10.  bankoBckas npoleHTHas cTaBka paBHa 12% rogosbix. KakoBa 1omkHa ObITH
nepBOHAYaJIbHAsl CyMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyouieii.
11. B Baze nexar s6s0Kku: 6 xenThiX U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOaMH MOXHO B3STh U3
Ba3bl 4 KENTHIX U 2 KPACHBIX 50J10Ka?
Bapmuanr 4
1. Boeruncnure: 9° -11°:99%.
. 5-3/108
2. Haligute 3HaueHue BBIpaXKEHUA: ————.

Ja
3. Boanciare: 10g, 320 —log, 5—log (216 .
4. Haiinure pemenne ypasuenns: lOog (6 — x°)=log ,9x.
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T
5. Brruncnure log 3 cig g

T
6. [lepeBenure U3 paguaH B rpaaychl — .
3

7. YKaKHTE 4eTBEPTH, B KOTOPOIl JIexHT yron & , eciu & =700

o . 3z
8. HaiimuTe 3Hauenue kocunyca yrua & | eciu usBectHo, uto: sin® =-0,8 u z< o < >—.

2
x—3
9. Haiinure obnacte onpenenaeHus GyHKIMH Jf(x)=log 5T 5> = .
x° +7x

10. bankoBckas nporieHTHas craBka paBHa 11% romoseix. KakoBa moimkHa OBITH
nepBOHAYallbHASI CyMMa BKJIaJ1a, 4TOOBI uepe3 2 roja ero pazMep coctaBmi 73926 pyobneit.
11. B Baze nexar s61moku: 6 sxenthix u 12 kpacHbIX. CKOJIBKHMH CIIOCOOaMHU MOKHO B3SITh U3

Ba3bl 2 KEJTHIX U 4 KpacHBIX s10J10Ka?
OOyuaromuecss JOMYCKAIOTCA K clade »dK3aMEeHAa TPH BBIIIOJIHEHHH BCEX BHJIOB
CaMOCTOSITENIbHOM PadOoThI, MPAKTHUECKUX U KOHTPOJIBHBIX padOT, MPEAyCMOTPEHHBIX paboueit

nporpaMMoﬁ " KAJICHAAPHO-TCMATHYCCKUM IIJIAHOM JUCHUITIMHBI.

IlepeyeHb BONPOCOB K 3K3aMeHY

Yacts A
1. Kopenp n-oit crenenu. CBoiicTBa KOpHS n-oi crermeHH. OOOOIIEHHE TOHATHS O TOKas3arese
CTCIICHU
2. [Nonsitne norapudma u ero coiictBa. OCHOBHOE JIOTapU(PMHUECKOE TOKICCTBO.
3. Hecsatnunple W HaTypanbHble jorapudmel. [IpaBuna peiictBuit ¢ morapudpmamu. Ilepexom k

HOBOMY OCHOBAHHIO.

4. Jlorapudmuueckue ypapaenus. [Ipuems pemenwns. [Ipumepsr.

5. Jlorapudmuueckas pynkuus. Ee cBoiicTsa, rpaduk

6. Tpuronomerpuyeckue Gpynkiun. OnpeneneHie CHHyca, KOCHHyca, TAaH€HCa, KOTAHTeHCa.

7. Pamnannas mepa yria. [lepexos oT rpamycHON MephI K paiiaHHOW U HA000POT.

8. 3aBHCUMOCTD MEX,y TPUTOHOMETPHIECKUMH (PYHKIMSMHU OJHOTO yIJIa.

9. ®opmysl ABOHHOTO yrina. @OpMyIbI CIIOKEHUS.

10. Pewienue mpocredmmx TpPUroHOMETPUYECKUX YPABHEHU.

11. Tpuronomerpuueckue  QyHkiuu. OO0nacTh  ONpEJCNICHUST W MHOXECTBO  3HAYCHMIA
TPUTOHOMETPUUECKUX (PYHKIIHH.

12. OOpatHbIle TPUTOHOMETPUYECKHE PYHKIIHH.

13. OcHOBHBIE TOHATHUS] KOMOMHATOPUKHU: pa3MEILCHHS, IIEPECTAHOBKU M COYETAHUSL.

14. Teopus BepositHocTeil. CoObITHE, BEPOSITHOCTE COOBITHSI.

15. 3aBHCUMOCTh W HE3aBUCUMOCTh COOBITHI. COBMECTHOCTH W HECOBMECTHOCTh COOBITHIA.

[TpOTHBOIONIOKHOCTH COOBITHIA.

16. Teopus BeposiTHOCTEH. ClOoXKEHNE U YMHOKEHUE BEPOSITHOCTEM.

17. [Mpupamenne QyHKIMH U IpUpaieHne aprymenta. OnpeeneHue mporu3BOTHOM.

18. Ou3znyecKuii 1 MEXaHUYECKUI CMBICI IIPOU3BOTHOM.

19. VYpaBHeHHE KacaTelbHOU K rpaduKy QyHKINN

20. [IpaBuna u Gpopmynsl nuddepeHIpoBaHUsL.

21. [MpuMeHeHne MPOU3BOTHON ISl HAXOKACHUS dKCTpeMyMa QYHKITH

22. Crepeometpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUH H CIEICTBHUS M3 AaKCHOM.

23. [IpsiMble M IIIOCKOCTH B IPOCTPaHCTBE. B3auMHOE pacnosiokeHue IByX NPSIMbIX B IIPOCTPAHCTBE.
24. B3anMHoe pacnionoxenue npsaMoi 1 iockocTu. IlapannenbHOCTh IpsIMON U INIOCKOCTH.
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25. B3aumHoe pacnoyiokeHue JBYX IUIOCKOCTEH B MpocTpaHCTBE. llepneHAMKYISpHOCTH JBYX
IJIOCKOCTEH.

26. JByrpaHHbIil yron. Yron MexAay IIOCKOCTSIMHU.
27. Mmuororpanaukn. Bepmunsl, pebpa, rpann MHororpanauka. @opmyna Ditnepa.
28. [Ipusma u ee cBoiicTBa. [IpsimMas 1 HaKJIOHHAS PU3MBI.
29. [IpaBunbHas npusma. Ilnomans OOKOBOH M MOTHON MTOBEPXHOCTH MPHU3MBEI.
30. Ky6. [lapannenenumnen u ero cBoiictBa. O0beM Kyba. O0beM mapasuieienuiiesa.
31. [Mupamua u ee croiicta. [Inomaas 60KOBOI M MOJTHOW TOBEPXHOCTH MTUPAMUIIBI.
32. [IpaBunpHas mupamMuaa. Y cedeHHas TUPAMHIA.
33. [IpencraBienne O mNpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’ap, AOAEKadaAp H
UKOCadIp).
34, Tena w momepxHocTH Bpamenus. Llwmmanp. OcHOBaHMS, BBICOTA, OOKOBas TOBEPXHOCTH,
oOpazytomasi, pa3Beptka. [lnomans 60KOBOI 1 HOITHON TOBEPXHOCTH.
35. Tema wm mnoBepxHocTH Bpamenusa. Konyc. OcHoBaHWe, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3sepTka. [momans 60KOBOI 1 MTOTHOM TOBEPXHOCTH.
36. Hlap u chepa. [Tnomaas moBepXHOCTH CHEPHI.
37. Ceuenns mapa u cepsl.
38. dopmysipl 00beMa TUPaMUIbI, WIHHAPA U KoHyca. DopMmyiia o0beMa 1iapa.
Yacts B

x-16  x%5+4

1. YrpocTture BeIpaXKeHHE ———— : ———— U HalJIuTe €ro 3HaueHue npu X = 2,25
p P x+x%541 " x15-1 A P ’
3 1 2 2
4.9. 2.93.9 3
2. PacIIONOXKHTE YKCIa B IOPSIKE BO3pacTaHus 2 '3 2; 5, 2°;2
3. 3anucath B BUIe OOBIKHOBEHHOM JApOOU OECKOHEUHYIO TECATUUHYIO APo0h: 4,(8);

2,6(93).

1Y (12 2 2 (1)
4, Pacnonoxure yncina B nopsigKe Bo3pacTaHus g =] 39 %3 =

3 9
5. Beruucaure: log,5 + log 425 + logy 2
12
6. Boruncnute: log;72 — log_gL6 + log;18
27

. 1 1 25

7. Beraucnure: log, - + log,36 + — log, ==
5 2 81
8. Pemmte norapudmudeckoe ypaBHeHUE: log 3 (2x-1)=2
9. Pemmre norapudmudeckoe ypaBHeHHE 10g 5 (x+1)= log 5 (4x-5)
10. Pemute norapudmudeckoe ypasHenue log; (3x —5) =log; (x — 3)
11. Pemute norapudpMudeckoe ypaBHeHHE log,(x+3)=4
12. Pemmre norapudmuyeckoe ypaBHEHHE log , (4 - X) + log, (1 —2x) = 2log, 3
13. Pemmre norapudmudeckoe ypasaenue 1g (3 —x) —lg (x +2) =21g2
)
14. YrpocTute BeIpaxeHue: 1=sin”a
cos’ a —1
15. VYnpocTure BelpakeHUE: sin(360° — &) cos(~a)
cos(180° + )

16. Yrpocrure Beipaxenue: 1 + cos® oL — sin” a
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sin( o — %)rg (-a)

17. Yupocture BeIpaKeHUE:
cos(z +a)
2
. . 5 o
18. Haiinure cos o u tg o, eciu sin ¢ = 3 u o - yroa Il koopauHaTHOM YeTBepTH
1
19. Haiinute cos oo u tg o, ecnm sin oo = 0,6 1 o - yron I koopauHaTHOW YeTBEPTH
20. Haiigure cos a u tg o, ecnu sin o = — 0,8 u a - yroux Il koopanHaTHOW YeTBEPTH
21. Haiigure sin o u tg o, ecnmu cos oo = 0,6 u o - yron [ koopauHaTHONH YeTBEpTH
22. Pemmre TpuronoMerpuieckoe ypaBHeHue: 2 cos(x + %) =2
23. Pelite TPUrOHOMETPUUECKOE ypaBHEHHE: sin” X — 0,25 =0
24. Pemnre TpUrOHOMETPUYECKOE ypaBHEHHE: 2 COS X + 42 =0
25. Pernte TpUroHOMETpHUYECKOE ypaBHeHHe: 2 sin” X +sinx — 1 =0
26. Pellite TPUrOHOMETPUUECKOE ypaBHEHHe: 2 sin” X + 7sin X —4 =0
27. Pemmte TpuronomeTpudeckoe ypaBHeHue: 2 sin( x + %) +4/2=0
28. Pemnre TpuronoMeTpuieckoe ypaBaenue: 2 cos X — 43 =0
x+3 2
16" (125
29. Pemmte nmokasatensHOE ypaBHEHUE: | — =| —
25 64
30. Pemmte nokasarebHoe ypaBHenue: 2 - 4™ — 17 - 4*+ 8 =0
31. Pemmmre nokasaresnbHoe ypaBHenne: 3 —4 - 3* +3 =0
2x+3
32. Pemmte mokasareiabHOE ypaBHEHHE: (5) =452
. _ 1 >
33. Hammummre ypaBHeHHe KacaTelnbHOH K rpaduky ¢pyHkmmn f (x) =5 - 5 X~ B TOUKE X, = 2.
34. CocTaBbTe ypaBHEHHE KacaTelbHOi K rpaduky dynkuun f(x) = ¢™ B Touke X, = 0.
35. 3anumuTe ypaBHEHHe KacaTenbHOM K rpaduky dynkiuu f(x) = 3 x* + 5x B Touke ( 1; 8).
5-x

36.Haiigure npon3BoaHy0 GyHKIHKA Y = — -
x+2

. o . Va
37.Haiure 3Ha4eHMe NPOM3BOIHON QYHKIMH y =3x + 4 — 5sin x B TOYKE x, = —
2

34+ 2x

38. Haiigure npousBoiHy0 QyHKIUH y = S
x —_—

39.Haiigure npou3BoAHYIO QYHKIHMU y = — % xt+3x7 —2x+11

40. Haiite npon3Boanyio GpyHKIHH y= X — X ( X° + 7).

41. HaiiT IpoMeXKyTKH BO3pacTaHus GYHKIHH y = X — 2X + 3.

42. Uccnenyiite dynkumio f(x) = 3x° — 20 x? Ha Bo3pacTanue (yObIBaHHE) H SKCTPEMYMBI.
43, Hccnenyiite dpynkiuro f(x) = % x*+ % x> — 3 Ha Bo3pacranue ( yObIBaHHE).

44.B smuke 20 mapos, u3 HuX 12 GenbIx, ocTanbHbIe TOIyObIe. M3BnekaroT 2 mapa. Haiitu BepositTHOCTH,
4yT0 00a 1mapa Oenbie.
45.B nepBoit ypHEe copepkutcst 8§ cuHUX u 10 KENThIX M1apoB, BO BTOPOH 4 0enbix n 12 jKenThIX MapoB.
W3 xaxxoii ypHBI HayZaqy U3BJICKIH 110 OJHOMY miapy. HalT BeposSITHOCTH TOTO, 4TO 00a M3BJICUCHHBIX
1apa sKeiIToro IBeTa.
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46. AndaBuT HEKOTOPOro si3blka comepskuT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX U3 OYKB 3TOT0 ayiaBuTa, €CIM OYKBHI B CIIOBAX MOTYT IIOBTOPSITHCS?

47. AndaBUT HEKOTOPOTO $3bIKa COACPKUT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CIIOB,
COCTaBJIEHHBIX U3 OYKB 3TOTO ajdaBuTa, €CIIi OYKBHI B CJIOBaX HE MOTYT MOBTOPSITHCS?

48. B kop3une 16 mapoB, u3 Hux 14 OenbiX, ocTajbHble cuUHHUE. V3Bnekaror 2 1mapa. Haiitu
BEPOSITHOCTH COOBITUH TOTO, 4TO 00a IIapa CHHKE; IepBBIA 1ap Oeblii, a BTOpOW CHHUIA.

49. Ha mexypctBo n3 3 Mamp4nkoB W 4 MeBOYEK CIy4ailHO OTOHMparoT 4 AeXypHBIX. CKOIBKAMHA
croco0aMu UX MO>KHO 0TOOpaTh IPH YCIOBUH, YTO OyIyT OTOOpaHBI 2 MajabunKa 1 2 JCBOYKH?

50. YCTpoMCTBO COCTOUT M3 TPEX DIIEMEHTOB, pabOTAIONTNX HE3aBHCHMO. BeposTHOCTH 6€30TKa3HOMH
paboThl 3a oOmpeneneHHBI MPOMEXYTOK BpPEMEHH IIEpBOIO, BTOPOTO M TPETHEro JIEeMEHTa
cootBercTBeHHO paBHbl 0,4; 0,3; 0,5. HaliTu BepoOsSTHOCTH TOTrO, YTO 32 3TO BpEMs OTKAXKYT BCE TPU
3JIEMEHTA.

51.13 15 TypucToB Hamo BHIOpATh AEKYPHOTO U €ro moMouiHuKa. CKOJBKUMH CIIOCOOaMHU 3TO MOXKHO
caenartb?

52./lnaroHanbs OCEBOTO CeUeHHs MWIMHIpPA paBHA 12 cM, a paamyc ocHoBaHUs — 6 cM. Haiiaure BrIcOTY
HWIHHApPA.

53.B mpaBuibHO# YeTHIPEXYTrONBHOW MUpaMuje BhICOTa paBHa 12cM, a amodema - 15cm. Haiinnre
TUTOIIA]b TIOJHON MOBEPXHOCTH ITUPAMU/IBI.

54.B ocHOBaHMM TpaBUIBHON YeThipexyroiabHor nmpu3Mel ABCDA B ,C D, nexut kBagpar co cTopoHOH
4 cM. duaronans npusMbl AC; oOpa3syer ¢ miockocTeio ocHoBaHusi ABCD yron 60°. Halinure BbICOTY
MIPU3MBI U IJIOLIA/Ib TOJTHOW MOBEPXHOCTH.

55./lmaroHans TPaBHIBHOW YETHIPEXYTOJBHOW MPHU3MBI COCTaBIsiET C OOKOBOW TpaHbio yrom 60°.
Haiinure o0beM Mpu3Mbl, €CIIM CTOPOHA OCHOBAHUS 8cm

56. Pamuychl ocHOBaHMI YCEYEHHOTO KOHyca paBHBI 12 cM m 6 cM, a oOpasyrolias HaKIIOHEHa K
TJIOCKOCTH OCHOBaHUs 1o yriioM 45°, Haitnure miomanp 1 00beM yCeUEHHOT0 KOHYyca.

57. HaiinuTe nonHyo 1omaab MOBEPXHOCTH U 00bEM MUPAaMUJbI, Y KOTOPOW BBICOTA PaBHA 2 M, a
OCHOBAaHHEM ITUPAMHUIIBI SBISETCS KBaIpaT cO CTOPOHOH 3 M.

58.0OcHOBaHHMEM MUPAMHU/IBI SIBIISIETCS TPEYroJbHUK co ctopoHamu 12 cm, 10 cMm, 10 cm. Kaknas GokoBas
IpaHbh HAKJIOHEHAa K OCHOBaHWIO Toj yriom 60°. Haiinure o0beM u TUIONIA b OOKOBOM MOBEPXHOCTH
MUPaAMUIBL.

59.Haiiiute CTOPOHY OCHOBAHHS M BHICOTY NPABHMIIBHON YETHIPEXYTOIbHON MPU3MBIL, €CIH S o, =90cM’,
Sse=40cM’.

60.Bricota munuuapa paBHa 10 am. Ilnomans ceueHus] MUWIMHApPA IUIOCKOCTBIO, MapajlIeNbHON OCH
MWIMHAPA U yAaJIeHHOU Ha 9 1M oT Hee, paBHa 240 1M 2, Haitaure paanyc uniusapa.

61. OcHoBaHME NPSMOH NMPHU3MBI — PaBHOOEIPEHHBII TPEYToJIbHUK CO CTOPOHOHM 6 cM, a IuaroHajib
6okoBoii rpanu 10 cM. HaiinuTe mioniaabs 60KOBOH MOBEPXHOCTH ¥ 00BEM TPU3MBI.

62. B npaBuiibHONM 4eThIpeXyroiabHOM IMpHU3MeE IUIOIIaAb OCHOBAaHUS paBHA 25 cM?, a BbIcoTa 4 cM.
Haiimute nuarosans u 00beM TIPU3MBL.

63. OcHoBaHHEM NIPSMON MPU3MBI CIIY>KUT MPSMOYTOJIBHBIM TPEYroJbHUK ¢ KaTeTaMu 12 cM U 5 cM,
BBICOTA MPU3MBI paBHa & cM. Haiinure mioaas NoJHOM MOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONMCAHHOW OKOJIO OCHOBAHMS IIPABUJIBHOM IIECTUYTOJBHOW IPU3MBI,
paBeH 3 cM. Halinure mutomaab MoJIHOM MOBEPXHOCTH NMPU3MBI, €ciin €€ BblcoTa paBHa 10 cMm.
65./lnaroHans NPaBUIBLHOM YETHIPEXYroJbHOH NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroa 30°.

Haiizure miomass GoKoBOil HOBEPXHOCTH H 00BEM MPH3MBI, €CJIH CTOPOHA OCHOBAHHUS V2 CM.
66.Bbicota mumHpa Ha 12 cM Gomble ero paamyca, a IIIONIA/Ib MONHOI MOBEPXHOCTH paBHa 288 T cm’.
Haiinure paanyc ocCHOBaHUS LUJIMH/IPA.

67.[luaroHans NPaBUIBHON YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroia 60°.

Haﬁ,[[HTe 00BeM MMPpU3MBbI, €CJIM CTOPOHA OCHOBAaHUA 6 cM.
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68.luameTp 11apa paBeH BbICOTE KOHYyca, 00pa3yolias KOTOPOro COCTaBISIET € INIOCKOCTBIO OCHOBaHMUS
yron 60°. Halitu oTHOIIeHHE 00BEMOB KOHYCA U IIapa.

69.Paanyc mapa paBeH R=5. HaliauTe miomaap noiaHON MOBEPXHOCTH BITIUCAHHOTO B IIap KyOa.
70.Paguychl OCHOBaHMIA yCEeUeHHOTO KOHYca paBHBI 4 cM U 12 cM, a obpasytomas pasHa 17cm. Haitnure:
a) BBICOTY YCEUEHHOT'0 KOHYyca; 0) IUIomaas OCEBOrO CEUCHUSI.

71.B ocHOBaHMM TpaBUIBHON YeTbIpexyroiabHoi npu3Mel ABCDA B ,C D, nexur kBagpat co cTopoHOH
8 cM. Jluaronans mpusmbl AC; o0pasyeT ¢ miockocThio ocHoBanuss ABCD yron 30°. Haiinute BhICOTY
MIPU3MBI U MJIOLIA/Ab OJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanusi kKomijiekta @OC Tekylmero KOHTPOJIsi U MPOMeKYTOYHOM
arrecTaumnu

[Ipn ounenuBaHuM JaOOPATOPHOM, TMPAKTUYECKOM U  CAMOCTOSITETBHOM paboThI
00y4aroIerocsi yuuThIBA€TCA CIEYIOLIEE:

- KQueCTBO BBIMOJIHEHUS TPAKTUYECKON 4acTU paboThI;

- KayecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3aIUTE PAOOTHL.

Kaxnpiii BU paOOThI OIIEHUBACTCSI 110 TIATH OATBHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBNAJCHHUE COJEepKaHHEM yueOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE IMPAKTHUECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BRICKAa3bIBATh M1 OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (xopomio) — ecnau OOy4arolMiicsl MOJTHO OCBOWJ Y4eOHBIM Marepuall, BiaieeT
HAay4YHO-TIOHSATUWHBIM amnmaparoM, OPUEHTHPYETCS B HM3YYCHHOM MaTepuaje, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp>KaHUE U
dbopma 0TBETa UMEIOT OT/IEIbHBIE HETOYHOCTH.

«3» (YAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyXKMBAaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUH yueOHOro MaTepuasa, HO M3JIaraeT €ro HEeMoJIHO, HEIOCJEe10BaTENIbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTENHLHO) — €COM  OOydaroluiicss UMeeT pPa3pO3HEHHBIE,
OeccUCTEMHBIC 3HAHMSI, TOMYCKAET OMIMOKK B OMpeAesieHUH Oa30BBIX MOHSATHUN, MCKAXKAET HMX
CMBICII; HE MOXET IPAKTUYECKU MPUMEHSATh TEOPETUUECKUE 3HAHMSL.

Kputepun ouneHnBanus NpakTu4ecKux padoor.

[TpakTuueckas paboTa OlIEHUBAETCS MAKCUMAIbHO OIIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MaKCUMaIbHO OLIEHKOU «5» (OTINYHO).

1o pe3ynbTaraM OLEHMBAHMS BCEX 3aJaHUM OLIEHKA COOTBETCTBYET CPEAHEI.

Kpurepuu onieHuBanus penieHunit 3aaad.

«5» (OTJIIMYHO) — COCTABJICH MPABUIBHBIA ANTOPUTM PEUICHHS 3a/ladd, B JIOTUYECKOM
paccyXJieHHH, B BLIOOpE HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, MOJy4YeH BEPHBIN
OTBET, 33aJlauya pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykJI€HUH W PEIIEHUH HEeT CYIIECTBEHHBIX OMIMOOK; TMPaBWIBHO CAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE PEIICHUS, HO 3aja4ya pelieHa HepalmOHAIbHBIM
CrocoOOM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4YeH BEPHBIN OTBET.

«3» (yAOBIETBOPUTENIBHO) — 3aJaHHME BBIIOJIHEHO, B JIOTMYECKOM pPAacCCYXJCHUU HET
CYIIIECTBEHHBIX OLIMOOK, HO JOMYIIEHHI CYIIECTBEHHBIE ONIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1aua pellieHa He MOJHOCThIO WX B 00LIEM BHIE.

«2» (HEeyJOBJIETBOPUTEIHHO) — 3a/1a4a PellieHa HeMPAaBUIIBHO.

Kputepun oneHnBaHus CAaMOCTOSITEILHBIX PadoT.
Kpurepuu onienuBanus penieHui 3aaay.
«5» (OTIMYHO) — COCTaBJIEH NMPABWIBHBINH aJTOPUTM PEIICHUS 3aJa4M, B JIOTHYECKOM
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paccyXJIeHHUH, B BLIOOPE HOPMATUBHBIX UCTOYHUKOB U PEIICHUU HET OIMUOOK, TIOTyYeH BEPHBIH
OTBET, 33aJ]auya pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H INPaBWIbHBIA AJITOPUTM pPELICHUS 3a/Jayd, B JIOIMYECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYHIECTBEHHbIX OMIMOOK; MpPaBWJIBHO CJAeJlaH BBIOOP
HOPMAaTUBHBIX HCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUsS, HO 3a/lada pelieHa HepalroOHATbHBIM
CIocoO0M WIIH JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJy4YeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJlaHUE BBIMIOJIHEHO, B JIOTUYECKOM pPAaCCYXJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO [OIMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHJIE.

«2» (HEeYIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurtepun onieHnBaHus KOHTPOJBLHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuid.

«4» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (ynoBieTBOpUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amanuil.

Kpurepun oueHuBaHMsI HTOTOBOIl KOHTPOJILHON padoThI

— BBINOJIHEHO NpaBwiIbHO 9-11 3aganuii — ouenka «otimnyHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuii — OlleHKa «xopomioy» (55— 79%);

— BBITNIOJTHEHO MPABMILHO 4-6 3a/JaHUM — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBIMOJHEHO NpaBuiibHO (-3 3a7aHuil — OLIEHKa «HEYOBIETBOPUTEIHHO

(0-35%).

Kputepun oneHnBaHus 0TBETOB 10 IK3aMeHALIMOHHBIM OMJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHWBAETCS MAaKCUMAaIbHO OICHKOW «5»
(OTIHMYHO).

[TepBrIiii BOPOC MAaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHHUBAETCS OTAECITBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIMYHO).

[To pe3ynbTaram olleHMBaHUS BCEX TPEX 3a/laHUM OLIEHKA COOTBETCTBYET CpEIHEH.
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