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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

PabGouas mnporpamMmma AMCHMIIMHBI SBISETCS 4YacTbl0 OCHOBHOW 00pa3oBaTeNIbHOMN
nporpamMbl B cootBeTcTBUH ¢ OI'OC mns cneumansHoctu: 40.02.03 Ilpaso u cyoebHoe
aomunucmpuposarue (yKpynHéHHas rpynmna cneruanbHoctei 40.00.00 FOpucnpyodenyus), nis
oOyyaromuxcst 0yHou HopMbl O0yIECHHUS.

Pabouas nporpamma paspaborana B coorBercTBuu ¢ ®I'OC cpennero oomero oopa3oBaHus.

1.2. MecTO JTUCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuurmumna «Mamemamuxay u3ydaercsi B 0011e00pa30BaTeIbHOM IHMKIIE y4eOHOro IIaHa
OOIT CIIO na 6a3ze ocHOBHOro oO0mIero oOpa3oBaHUS C MOITYYCHHEM CpPEIHEro OOIIero
obpazoBanus (IITICC3)

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIIUHBI:

OcBoeHue cofepkaHusl y4eOHON TUCHUIUIMHBI 00ECTIeYUBACT JOCTHXKEHUE 00YJarOIIMMHUCS
CIIEYIOIIUX PE3YIbTATOB:

JMYHOCTHBIX:

B pesynbrare u3ydyeHuss MaTeMaTHKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHsS Y
oOyuJaromerocst 0yayt chopMHUPOBAHBI CIICAYIOIINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpak1aHCKOTO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKOH TIO3MLIMHU  OOYyYalomerocs Kak AakTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHUICKOrO OO0IIEeCTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHIA, HpPOIENyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU M Ha3HAYCHUEM;

2) [aTpPUOTUYECKOrO BOCIMTAHHUS: CPOPMHUPOBAHHOCTH POCCHMCKOM  TIpakJaHCKON
UJICHTUYHOCTH, YBRXEHHUS K MPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHOE
OTHOILIEHHE K JIOCTH)KEHUSM POCCUHCKUX MAaTEMAaTUKOB M POCCUHCKONW MaTeMaTHUECKOM LIKOJIBI,
UCTIOJIb30BaHUE dTUX JOCTIKEHHUN B IPYTHX HAYKaX, TEXHOJOTHSX, c(hepax SIKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITMYECKOI'O TOBEIEHUS, CBS3aHHOIO C NMPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUH
HayKd W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Na B MOCTPOCHHE YCTOWYHBOTO
Oynymero;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEHICHUH, pPacCyKACHUH, BOCIPUUMYUBOCTD K MAaTEMAaTUYECKHM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA,

5) pusnueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTH YMEHUS IPUMEHATh MaTeMaTUYECKUe 3HaHUSI B MHTEpPECcax 37J0pPOBOTO U
Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBbIO (370pOBOE
NUTaHue, cOATAHCUPOBAHHBIM PEXXUM 3aHATHH U OTIbIXA, peryyisipHas (pu3nueckasi akTHUBHOCTb ),
(du3nIecKoe COBEPIICHCTBOBAHUE TPH 3aHATHSAX CIOPTHBHO-03/IOPOBUTEIBHON JESITETHHOCTHIO;

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHWE IICHHOCTH TPYIOIIOOWs, WHTEPEC K pa3IHdHBIM cdepam
npo¢eCCUOHATIBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M e€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC

3



JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4y MaTEeMaTUYECKON HAIMPaBJIECHHOCTH;

7) SKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyIbTyphl, TIOHHUMAaHWE BIMSHHUS  COIMAILHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUMAIBHOM Cpebl, OCO3HAHUE
MI00ABHOTO — XapakTepa  OKOJOTHMYECKUX  MpoOJieM, OpHEHTAalus Ha  [PUMCHCHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE cpelpl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpe/ibl;

8) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

c(hOPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOLICCTBEHHOW TMpPAKTUKHU, IMOHUMaHHE MaTeMaTUYeCKOM HayKu Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI U 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3AIUH,
OBJIQJICHHE SI3bIKOM MATEMAaTHKH U MaTEMaTHYECKOM KYJIbTYpPOU KaK CpPeICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

MeTanpeIMeTHbIX:

B pesynpTate ocBOeHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydJaromerocss OyayT chOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKkTEepU3yIOLIUMECs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JCHCTBUSAMH,
YHUBEPCATHbHBIMH KOMMYHHMKATUBHBIMU JEHCTBUSIMH W YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEeNCTBUSIMU

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

bazoevie nocuueckue oelicmeus:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHYCCKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKAINUA, OCHOBAHUS JUIsI 000OIIeHUS U
CpaBHEHUs, KPUTEPUHU TPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIHpOBaTH U MPeoOpPa3OBBIBATH CYXKACHUS: YTBEPAUTCIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBIIATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTUBOpEYHs B (akTax,
JMaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSAX, TMpeasnararb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSITENILHO JJOKa3aTeNIbCTBA MATEMAaTHYECKUX YTBEPXKIEHUH (TIpsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, TMPUBOAUTH TPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh croco0 penieHus yueOHO! 3aJaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHMUS,
BbIOMpaTh HanOoee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

bazoewie uccnedosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HaHUsA, (GOPMYyIUpPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTH  CaMOCTOSITEIbHO  CIUTAHHUPOBAHHBIA  DKCIMEPUMEHT, HCCIEAOBaHUE  TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITYy 00BEKTaMH, SIBJICHUSIMHU, TTPOIIECCAMU;

CaMOCTOSITENTLHO (OPMYIHUPOBATh OOOOIIEHHS] M BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I11IEHHI;

MMPOTHO3UPOBATHh BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEAMOJIOKECHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.




Paboma c ungpopmavueri:

BBISBJIATH JeUIUTH HHPOPMAIMK, JAHHBIX, HEOOXOAUMBIX AJI OTBETa Ha BOMPOC U IS
pelleHus 3a1auH;

BbIOMpaTh  MHPOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB, AaHAJIU3UPOBATh,
CHUCTEMAaTH3MpPOBAaTh W HWHTEPIPETHUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpEJICTaBICHHUS,

CTPYKTYpUPOBaTh WH(OPMAILINIO, TIPEACTABIATH €€ B pa3IUuyHbIX (opMax, WILTIOCTPUPOBATH
rpaduyecKu;

OLIEHUBATh HAA&KHOCTH HWHPOPMALMKM IO  CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KpuTepusaM, chopMyIUPOBAHHBIM CAMOCTOATEIHHO.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA

BOCHPUHUMATh U (OPMYJIUPOBATH CYXKICHHUS B COOTBETCTBHM C YCIOBUSMU M UEISIMH
oOLIeHMs, SICHO, TOYHO, 'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U IMCBbMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS [0 XOAY peEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYECHHbBIN
pe3yJbTaT;

B XoJle¢ OOCYXKIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl, MpPOOJIEMBI,
pemaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHMSI, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHHUSMHU IPYTMX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jnyuue U CXOJICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEJICTaBIATh PE3yibTaThl pPELICHUS 3aJauyd, HSKCIIEPUMEHTa, HCCIEIOBAaHMs, IMPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad NIpPE3CHTAllMd |
O0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopzanuzayun:

COCTABIIAATh TUIAH, aJTOPUTM pEIISHHs 3aJaud, BBIOMpATh CHOCO0 pemieHHus ¢ y4ETOM
UMEIOLINXCA PECYypcOoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

Camokonmpoib, IMOUUOHAILHBLIL UHIMENIEKM:

BJIQJICTh HABBIKAMU TTO3HABATEIHLHON pE(IIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX JACUCTBUI U
MBICTUTENIBHBIX ~ TMPOILIECCOB, HMX  pE3ylbTaTOB, BIAAETh CHOCOOAMHU  CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOIECcca U pe3ysIbTaTa pelieHns MaTeMaTHUeCcKoH 3a1auu;

MPENBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PELICHUM 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JIEATENbHOCTH, HAaXOIUTh OHIMOKY, JaBaTh OILCHKY
NPUOOPETEHHOMY OIIBITY.

Coemecmnasn 0eamenbHOCHb:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WMHIUBUIYaIbHOW pabOTHI IpH
peleHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, pacrpeaeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (00CyXkIeHHs, OOMEH MHEHMH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH 4I€HaMHd KOMAaHJbl, OLIEHHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTH MHUPOBOM KyJIbTypbl U MeCTe
MaTeMaTUKd M WH(OPMAaTUKH B COBPEMEHHOM IMBWIM3AIMM, CIIOCO0AX OIMUCAHUS SBIECHUI
pEAIBHOTO MHpa Ha MATEMaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh MPEJACTAaBICHUM O MaTeMaTHYEeCKUX TOHATUAX KaK BaKHEHIINX
MaTEMaTHUYECKUX MOJEIAX, NO3BOJIIOIINX ONMMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCH] U SBJIECHUS,
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B TOM YHCIIE C TIOMOIIBI0 HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

BJIAJICHUE METOJIaMH JOKA3aTeIbCTB U QJITOPUTMOB PEIICHUSA, YMEHHE WX NPUMEHSATD,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTaHJIAPTHBIMH TPUEMaMHM PEIICHUS PpalMOHAIBHBIX M HUPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;

c(hOpPMHUPOBAHHOCTD MPEICTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOrO aHaIM3a U
WX CBOICTBaX, BJIAJCHUC YMCHHEM XapaKTepH30BaTh IMOBEACHHE (YHKIUH, HCIOJIb30BaHUE
MOJYYECHHBIX 3HAHUM [ ONMCAHUS U aHAJIU3a PEaIbHbIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMU TMOHSTHUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX TI€OMETPUUECKHUX
¢durypax, iX OCHOBHBIX CBOHCTBAX;

c(hOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUUYECKUE (PUTYPHI Ha YePTEkKaxX, MOJICISIX
1 B pEAJIbHOM MUPE;

MPUMEHCHHE W3YYCHHBIX CBOWCTB TEeOMETpUYECKUX Quryp u QGopmyn uis perieHHs
reOMETPUYECKHUX 3a/1a4 U 3a/a4 C MPAKTUYECKUM COJICPKAHUEM;

c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O MPOIECCAX U SBICHUSX, UMCIOIINX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJbHOM MHPE, OCHOBHBIX MOHSITHSIX
AJIEMEHTapHON TEOPUU BEPOSITHOCTEH;

YMEHHUI HaXOAWTh U OICHUBAaTh BEPOSITHOCTH HACTYIUICHHS COOBITHMM B MPOCTEHUIINX
MPaKTUYECKUX CHUTYallMUAX MU OCHOBHBIC XapAaKTEPUCTHKU CIyYalHBIX BEJIWYHMH; BIIAJICHUE
HaBBIKaMH MCITOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM MPH PEIICHUH 3a]1a4.

B pe3yabrare u3yueHusi yyeOHoro mpeamera «MaremMaTHMkKa» Ha YPOBHe CpeIHEro
o0mero o6pa3oBaHus 00y4armMiicd Ha 02a30BOM YPOBHe B COOTBETCTBYHOIIMX pa3jesax
NMPOrpaMMbl HAYYUTCS:

Yucna u svlyucienus:

OTepUpPOBATh TMOHITHAMHU: PALUOHATIBHOE U JIEUCTBUTEIILHOE YHWCI0, OOBIKHOBEHHAs U
JeCATUYHAS JPOOb, IPOIICHTHI;

BBITIONHSATE apu()METHICCKUE ONIEPALUN C PAlMOHATLHBIMH U JCHCTBUTEIHHBIMU YHCIIAMHU;

BBITIONHATh NPUONKEHHBIE BBIYMCICHUS, UCIHONB3YS TpaBUJia OKpPYIJCHHS, [enaTh
MIPUKUJIKY U OIICHKY pe3yJIbTaTa BHIYMCIICHHUI;

OTIEpUPOBATh TMOHATHUSMH: CTEIICHb C IEJBIM IOKa3aTeleM, CTaHaapTHas (opma 3amucu
JIEWCTBUTEILHOTO YHMCIa, KOPEHb HATYpaJbHOM CTENEHM, MCIOJIB30BaTh MOAXOMASIIYI0 (opMy
3alUCH ACHCTBUTENBHBIX YHCEI JUIsl pELIEHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABICHUS IaHHbIX;

OTIEpUPOBATH MOHATHIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO yTJja, UCIOJIb30BATh
3aMuch MPOU3BOIBLHOTO YIIIa uepe3 0OpaTHbIE TPUTOHOMETpUYECKHe (PYHKIINU;

OTIepUPOBATH MOHATUSIMU: HATypaJIbHOE, 11€JI0€ YUCIIO, UCTIOIb30BaTh MPU3HAKU JACITUMOCTH
LEJBIX YHUCEII, Pa3JI0KEHUE YUCia Ha POCThIE MHOXKUTENH JJIs1 PEIICHUS 3aa4;

OTIEpUPOBATH MTOHSATUEM: CTENIEHb C PAIlHOHAIBHBIM MTOKa3aTelIeM;

OTIepUPOBATh MOHATUAMU: JorapudM Yrcia, 1ecITUYHbIC U HaTypaibHbIe JOTapu(MBbIL.

Ypasnuenus u nepasencmsa:

ONEepUpPOBATh MOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE€, PaIllMOHAIBHOE,
WppALMOHATFHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE;

BBITIOJIHATH npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPKEHUI n pemarb
TPUTOHOMETPUYECKHE YPABHEHUS;

BBHITIONHATh TIPEOOpa3OBaHUsl LEJBIX, PAIMOHATBHBIX W UPPAIMOHATBHBIX BBIPAKECHUA U
pemaTh OCHOBHBIE THUIIBI LIEBIX, PAIMOHAIBHBIX U UPPAITMOHAIILHBIX YPaBHEHUN U HEPABEHCTB;

MPUMEHATh YpaBHEHUSI M HEPABEHCTBA JUJIS PEIICHUS MaTeMaTUYeCKHX 3aJad U 3a7ad u3
pa3InyYHbIX 00JacTel HayKH U peasbHOM KU3HH;

MOJICTTUPOBATh pEANbHBIE CUTyallUM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPAaBEHCTBA 10 YCIOBHUIO 3aJlayd, HCCIEIOBAaTh IIOCTPOCHHBIE MOJACIU C
MCIIOJIb30BAaHUEM armapaTa anreOpsl;

MIPUMEHATHh CBOMCTBA CTETICHU JIJIsl MPEe0Opa30BaHUs BBIPAKEHUH, ONIEPUPOBATH MMOHATHSIMHU:
MOKa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHUHN
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Y HEPABEHCTB;

BBINOJIHATE [IPe0Opa3oBaHUsl  BBIPAXKEHUH, COAEpXKAIIMX JOrapu(Mbl, ONEPUPOBATH
HNOHATUSAMH: JIOTAPU(PMHUYECKOE YpaBHEHHWE M HEPABEHCTBO, pELIaTb OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMHU: CHCTEMa JUHEHHBIX YpAaBHEHUN M €€ pEIIECHUE, UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM JUUIS PEILICHUS IIPAKTUYECKUX 3a/a4;

HaXOJUTh PEUICHHs NPOCTEHUIIMX CUCTEM M COBOKYNHOCTEM PAalMOHAIBHBIX ypaBHEHUH U
HEPaBEHCTB;

MOJICJINPOBaTh pEajbHbIE CHUTyallUd Ha s3bIKE aiureOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM almapaTa ainreopsl.

Dynkyuu u epaguxu:

OIIEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3aaHus (PYHKIMHU, 00NACTh ONpPENeIICHUS U
MHOXECTBO 3HaUCHHUH (PYHKIMHU, TpauK QyHKIHH, B3aUMHO 00OpaTHbIC PYHKIINY;

OIIEpPUPOBAThH MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLMHU, HYJIU (YHKLUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

UCHOJb30BaTh TpaduKy QYHKIMH 1)1 pelIeHusl ypaBHEHUH;

CTPOUTb W 4UTaTh I'padUKU JUHEHHON (YHKIUU, KBaJApaTUUYHON (YHKIMHU, CTEHEHHON
(GYHKLUU C LENbIM [T0Ka3aTeleM;

WCTOJB30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS TPOLECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HM, BbIpaXaTh (opMyIaMu
3aBUCHMOCTH MEXy BEJINYNHAMH;

ONEpUPOBATh MOHATHSAMHU: Iepuoaudeckas (yHKLIHSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HaUOOJbIIee W HAMMEHbIIEEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUIS HCCIIEA0BaHUs (DYHKIMH, 3aJaHHON IrpaduKoM;

OIEpPUPOBATh HNOHATUSMH: rpaduKkd  TMOKa3aTeIbHOH, J0rapuPpMHIECKON u
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh UX Ha KOOPJIUHATHOM IUIOCKOCTH U UCHOJIb30BATh
JUISl pELLICHUs] YPABHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH IpauKU JUHEHHBIX YpaBHEHHH M UCIOJIb30BaTh
WX JUIS PELICHMS CUCTEMBI IMHENHBIX YPABHEHUM;

UCMOJIb30BaTh TpapUKu QYHKIUH 17151 MCCIIEJOBAHUS IPOLIECCOB U 3aBUCUMOCTEHN U3 APYrUX
y4€OHBIX TUCLUUIUIMH.

Hauana mamemamuueckozo ananusa:

ONEpUPOBATh MOHATHAMM: TIOCIEI0BAaTEIbHOCTh, apudMeTrndyeckass U TeoMeTpuyecKas
IIPOTPECCUU;

ONEpUpPOBATh MOHATHAMH: OECKOHEYHO YOBIBaOIas reoOMETpHYecKas IpOrpeccHsi, CymMMa
0eCcKOHEUHO yOBIBAOIIEH reOMETPUUECKO MPOrpeccuy;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMU;

HCIIO/IB30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEN W IPOrPECCHM Ui PEILUIECHHs peaabHBIX
3a/1a4 IPUKJIIAJHOTO XapakTepa;

OINIEpPUPOBAThH MOHATUAMU: HENPEpbIBHAS (YHKIMS, MPOU3BOIHAS (DYHKIMH, MCIIOIB30BaTh
reOMEeTPUUYECKUN U (PU3NYECKUI CMBICI POU3BOIHOM /JIsl pEeLICHUS 3a/1a4;

HaXOJUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (QYHKUUH, BBIYUCIATH NPOU3ZBOAHBIE CYMMBI,
MIPOU3BEIEHNUS, YACTHOTO (PYHKUIUA;

UCMOJb30BAaTh IPOU3BOAHYIO U MCCIEIOBaHMS (PYHKIUMM HAa MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO I'paUKOB;

HCIIOJIB30BATh MIPOU3BOJHYIO JUUIS HAXO0XKICHUS HAWIYYILEro PELICHHs B IPUKIIAJHBIX, B TOM
YHUCJIE COUNATBHO-DKOHOMMYECKHUX, 3a/1a4aX;

ONEpPUPOBATh TOHATUSMHU: IEPBOOOpa3HAs M HWHTErpaji, MOHUMATh TEOMETPUUYECKUNA U
buznyecKkui CMbICT UHTETpaa;

HaXO/JUTh TEepBOOOpa3HbIE HJIEMEHTAPHbIX (DYHKIMHA, BBIUMCIATH HMHTErpan mo Qopmyie
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Hrrorona—Jleiibunma;

pelars MpUKIagHbIe 33Jayd, B TOM YHCIE COLMAIbHO-3KOHOMHYECKOrO M (hU3MUECKOTO
XapakTepa, CpeACTBAMU MaTEMaTUYECKOI0 aHAJIN3a.

MHmnooicecmesa u noz2uxa:

OIIEpUPOBATh NOHATUAMHU: MHOKECTBO, OIIEPALlUU Ha/l MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar Jyuisi OMUCAHMs pEaIbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX PEIMETOB;

OIIepUPOBATh MOHATUSMU: OTIpEIeNIeHUe, TeOpeMa, CIIEJICTBUE, TOKA3aTEIbCTBO.

T'eomempus

OIIepUPOBAThH MOHATUAMU: TOUKA, IPSIMAasi, MJIOCKOCTh;

IIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3ajady;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD IPSAMBIX U IJIOCKOCTEH;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

OIIEepPUPOBATH MOHATUAMHU: IBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO yIia, peOpo ABYTPaHHOTO
yria, TUHEHHBIN yrojl IBYIpaHHOTrO yIiia, rpajycHasl Mepa IBYIpPaHHOTrO YIJia;

ONEpPUPOBATh TOHSATHSIMU: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPAaHHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TIPABUIBHBIM MHOTOTPaHHUK;

pacrno3HaBaTb OCHOBHbIE BHUJbl MHOIOTPAHHUKOB (IUpaMuja, MPU3Ma, HPSIMOYTOJbHBIN
napasuienenumnes, Kyo);

KJ1accu(UIUpPoOBaTh MHOTOTPAaHHUKH, BHIOMpAsi OCHOBAHMS IS KilacCH(pHUKauu (BBIITYKIIbIE
Y HEBBIMYKJIbIE MHOTOI'PAaHHUKH, MPABUJIbHBIE MHOTOTPAHHUKHU, MPSMbIE U HAKJIOHHBIE MTPU3MBIL,
napajuiejenunesb);

OTIEPUPOBATH MOHATUAMU: CEKYILas MIOCKOCTh, CEYCHIE MHOTOIPaHHUKOB;

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEYCHUH, UCIIOIIB3YS METOJ] CIIECIIOB;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB METOJOM CJE/IOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE
YEpTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

peliaTh 3aJa4d Ha HaXOXJIEHHE T€OMETPUUYECKUX BEIWYMH MO 00pa3laM WU alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3a]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIy IBYMS TOYKaMH, OT TOYKU A0 MPSIMOM, OT TOYKU A0
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMbIMU;

pelaTh 3a/laud Ha HaXOXJIEHHE FeOMETPHUUECKUX BEJIHUYUH M0 00pa3laM MM aJrOpUTMaM,
NPUMEHSISI U3BECTHBIE aHAJTMTUYECKHE METObl NMPHU PELICHUU CTaHAAPTHBIX MaTEeMaTHUYECKUX
3aJa4 Ha BBIYKMCICHHME YIJIOB MEXIY CKPEIIMBAIOIIMMUCSH NPSAMBIMU, MEXAY HOpAMOM H
IJIOCKOCTBIO, MEXKTY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIAT OOBEMBI M IUIOIMIAJM MOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MHpaMHIa) C
IpUMEHEHHEM (OpMYJ, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOUIAJAsIMH ITOBEPXHOCTEH,
00BbEMaMu MMOOOHBIX MHOTOI'PaHHUKOB;

ONEpUPOBaTh MOHATHUSIMU: CHMMETPHUS B TPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHUHU (UTYPHI;

U3BJIEKaTh, NMPeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH MH(OPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTh reoMeTpuueckue (akTbl JUIsl  peHIeHHs CTEepPEOMETPUYECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIarOB PELICHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dopme;

IIPUMEHSTh MPOCTEHIINE IPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

IIPUBOJUTL TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TMPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE;

NPUMEHATH IOJyYEHHbIE 3HAHUS HAa NPAKTUKE: aHAJIM3UPOBATh peajbHblEe CUTYallMd M
NPUMEHSTh HM3YyYEHHBbIE TOHATHUS B  MpOLECCe IMOHMCKa pElIeHUs  MaTeMaTH4YeCKH
chopMyITMPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
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UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJB30BAaHUEM TI'€OMETPUUECKHUX IMOHITHH U TEOPEM,
anmapara anreOpsl, pelaTh IPaKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOXKAEHUEM I€OMETPUYECKUX
BEJIMYUH;

OIIEpUPOBAThH MOHATUAMU: LMUIMHIPUYECKAs MOBEPXHOCTh, 00pa3yloolue HUIHHIPUIECKOM
MOBEPXHOCTH, LMIUHAP, KOHUYECKAs IMOBEPXHOCTb, OOpA3yOLIME KOHUYECKOM ITOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTb;

pacmo3HaBarTh Teja BpaiieHus (UIHHIP, KOHYC, cdepa U map);

OOBSICHATB CIIOCOOBI IIOTYYEHUS TeJ BpallleHus;

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

ONEpUPOBATh TMOHATHSMU: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BBICOTA CETMEHTa,
LIapOBOM CJIOM, OCHOBAHHUE LIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJI0sI, IIAPOBOM CEKTOD;

BBIUUCIIATE OOBEMBI M IJIOLIAJM IIOBEPXHOCTEH Ten BpAIlEHUs, T€OMETPUUYECKHX Tell C
pUMEHEHUEM (OPMYIT;

OIIEpUPOBATH MOHATHSAMU: MHOTOTPaHHUK, BIIMCAHHBIN B Cepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BicaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEJI;

n300pakaTh H3y4aeMble (UTYpPBI OT PYKM M C TNPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB;

BBIIIOJHATh (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpallleHUs;

U3BJIEKaTh, MUHTEPIPETUPOBATh U IPEOOpPa3oBbIBaTh MH(OPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpuuecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;

OIIEpUPOBATh OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATD JCHCTBUS CIO0XKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUS BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

IPUMEHSATH NIPABUJIO NapajliesIenuNe 1a;

OIEpUpPOBATh MOHATHUAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXo/JUTh CYMMY BEKTOPOB U IPOU3BEIEHHE BEKTOpa HA YHCIIO, YIOJl MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT;

NPUMEHITh reoMeTpuueckue (akTbl JUIsl  peIHIeHHs CTEpPEeOMETPUYECKUX  3ajad,
IIPEIIOJIAraloIIUX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU
dopme;

pelmars MpoCTEHIINE TE€OMETPUUYECKUE 3aJa4d Ha NMPHUMEHEHUE BEKTOPHO-KOOPAWHATHOIO
METO/1a;

pemares 3agadyd  Ha J0Ka3aTelIbCTBO MAaTEMaTHYECKMX OTHOIIEHUH W HaXO0XKJIECHUE
F€OMETPUUECKHUX BEJIMYMH MO 00pas3lam WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELIEHUN CTaHIapPTHBIX MaTEMaTHUECKUX 3a1a4;

NPUMEHSTh MPOCTEHIINEe NPOrpaMMHBIE CpPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUYECKUX 3a/ay;

MPUBOJUTL TNPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSTh IOJIyYeHHbIE 3HAHHUS Ha MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTyallMH H
IPUMEHATh  M3YyYEHHbIE TIOHATHA B  IIPOLECCE IIOMCKAa PEIIEHHS  MaTeMaTU4eCKU
chopMyIHpOBaHHON MpOOJIEeMBbl, MOAEIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpUH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOPEM,
anmnapara ajiredpsl, pemarh MPaKTUYECKHUEe 3a/1a4H, CB3aHHbIE C HAXOKJEHUEM IeOMETPUUYECKHIX
BEJIMYMH.

Beposmnocme u cmamucmuxa

YUTaTh U CTPOUTH TaOJIMILIBI U AUATPAMMBI;



OIIEpUPOBATH MOHATHAMHU: CpeaHee apudMeTHuecKkoe, MenuaHa, HauOosbllee, HAMMEHbIIIEe
3HA4YCHHE, pa3Max MAacCUBA YHCIOBBIX JaHHBIX;

ONEPUPOBATH TOHATUAMHU: CIYYaWHBIH OSKCIEPUMEHT (OMBIT) M CiydailHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN MCXOJ) CIYy4alHOTO OIbITA, HAXOJUTh BEPOSITHOCTU B
OIbITaX C PABHOBO3MO>KHBIMU CITy4YalHBIMU COOBITHSIMH,

HaXO/JUTh M CPaBHUBATH BEPOSITHOCTH COOBITUH B M3YyYEHHBIX CIy4alHBIX 3KCIIEPUMEHTAX;
HaXoauTh MU (HOPMYIHPOBATh COOBITHS: IEpecedeHHe M OOBEAMHEHHE MaHHBIX COOBITHIA,
coObITHE, NPOTUBOMOJIOKHOE IAHHOMY COOBITHIO, IOJIB30BaThCS JUarpamMmamu Oiiepa u
bopMyIoi croxeHns BEpOSATHOCTEH MPU PELICHUH 3a/1a4;

OIIEpUPOBATh MOHATUSAMH: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE COOBITHS, HaXOAUTh
BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C IIOMOIIBIO JIEPEBA CIIy4allHOIO OIIBITA;

IPUMEHATh KOMOMHATOPHOE NPaBUJIO YMHOXKEHUS NP PEILICHUH 3a]a4;

OIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMbBIEC UCIIBITAHMS, CEPUS UCIBITAHUH, yCIIEX
U Hey/aya, HaXOJIUTh BEPOSATHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HMCIIBITAaHUI 10 MEPBOIrO
ycriexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CEpUH UCTIbITaHUN bepHyim;

OIIEpUPOBATh MOHATUAMMU: CIIydaliHas BEJIMYMHA, PACIPEICICHUE BEPOSITHOCTEH, AMarpaMma
pacIpeneNneHus;

CpPaBHMBAaTh BEPOSTHOCTU 3HAYCHUM CIydallHOM BEJIWYMHBI II0 PACHPEIEICHHUIO WIH C
IIOMOILBIO AMarpamMmm;

OIIEpUPOBATh IOHATHEM MATEMaTUYECKOIO OXUAAHWS, INPUBOAUTH IPUMEPBI, Kak
IIPUMEHSAETCS MAaTEMATHYECKOE OXHUAAHUE CIIy4allHOW BEJIMYMHBI HAXOJAUTh MaTEMaTUYECKOE
OKHUJAHME I10 TaHHOMY PACIPENEICHUIO;

UMETb [IPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCE;

UMETBH IPEJCTABICHNE O HOPMaJIbHOM PaclpeiciICHUN.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

Ounasi gpopma 00yueHus1

Buo yueonoit pabomut

Oovem uacos

O0bem o0pa3oBaTeIbHOI POrPaMMBbI

232

Padora o0y4yarommxcsi BO B3aUMO/JEHCTBHH C NpenojaBareiemM

224

B TOM YHCIJIC:

JeKu (YpoKn)

110

B (popMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO)

*

MPAKTUYICCKUC 3aHATUA

114

B (hopMe mpakTUUECKON MOATOTOBKH (€CIH MPETyCMOTPEHO)

J'Ia60paT0pHBIe 3aHATHUA

B (popMe mpakTUUECKON MOATOTOBKHU (€CITH MPETyCMOTPEHO)

KypcoBast paboTa (poekT) (eciu npedycmompena)

CamocrosTensHas pabota oOydarorerocs (Bcero) (eciu npedycmompena)

Koncynwramuu (eciu npedycmompena)

[TpomesxyTounas arrectauus B popme ouggpepenyuposannozo 3auema B 1

ceMecTpe, B popme IK3amena Bo 2 ceMecTpe
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2.2. TemaTn4yecKHuil IVIaH U COEPKAHHUE TUCUUILIUHBI

AKTHBHbBIE H

HHTEPAKTUBHBIE
HaumeHoBaHue pa3nesioB u Copep:xanue y4e0HOIr0o MaTepHuaJia, NPaAaKTHYeCKHe Pad0Thl, CAMOCTOATeIbHasI padoTa O0bem bopmbi Ypogensn
TeM o0yyarommxcs 4acoB P OCBOCHUS
NpoBeeHUs!
3aHATHI
1 cemecTp
Pa3gexa 1. Aaredpa 42
Tema 1.1 ConepixaHue y4eOHOro MaTepHuaJa.
. MHoxecTBO, omepanmuu Hax MHOXectBamu. Jlmarpammbl Oittepa—Benna. IIpumenenne
MHo:xecTBO, Onlepaumu HaJl N I'pynmoBas
TEOPETHKO-MHOKECTBEHHOIO almnapaTa Uil ONHCaHHMs PEallbHBIX INPOLECCOB U SBIEHUH, NpHU 2 1
MHOKecTBaMu. JluarpaMmel JUCKYCCHS
" pelIeHNH 3ajad U3 Jpyrux ydeOHbIX mnpenmeroB. OrmpenenceHue, TeopeMa, CIEACTBHE,
Jiinepa—Benna
JIOKa3aTeNbCTBO.
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa.
Ienbie aIII/I(.)H.aJ'IbeIe MHOXeCTBO HaTypajbHBIX, IIEJIBIX M pallMOHAJBHBIX yHcia. [loHATHE GeCKOHEYHOH necsITHIHOI 2 I'pynnosas 1
!I:nc.na MEPUOTUUCCKON APOOH. ANTOPUTM 3amUCH OCCKOHCUHOW MEPHOIMYCCKON NECATHYHON Ipodu B JUCKYCCUS
BUJIe OOBIKHOBEHHOM.
Tema 1.3. IIpakTHyeckoe 3aHsTHE.

Apupmernyeckue onepauuu ¢ | BelnonHeHne apuMeTHYeCKUX NEHCTBUH HaJ LENbIMA W PAalMOHAJIBHBIMU YHCIIAMM, COYeTas Pa36op
PALMOHAJILHBIMH YMCJIAMH, | YCTHBIE W NHCBMEHHBIE NPUEMBI. ApHU(pMETHUECKHE OIEpalyH C PalUOHAIBHBIMU YHCIaMHU, 2 KOHKPETHBIX 2
npeodpa3oBaHMs YUCIAOBBIX | IPEOOPA30BAHNUS YHCIOBBIX BBIPAKCHHH. CUTyarui

BbIPa:KeHU i
Tema 1.4. IIpakTnueckoe 3aHATHE. Pas6o
JeficTBUTEIbHBIE YHCIA. MHOXeCTBO MppallMOHAIBHBIX U eHCTBUTENbHBIX YKcell. [TpnbmmkenHple Beraucnenus. Moayns ) COHK eTg LI )
CrangaprHas ¢popma 3anucu | JedcTBUTENbHOro yrcia. CTanaapTHas 3alKCh YUCIIa CHTpauHﬁ
e CTBUTEJIHHOI0 YHCJIA Y
Tema 1.5. IIpakTnueckoe 3aHsTHE. Pas6o
HatypaJjbHble u neJible unciaa | OOBIKHOBEHHBIE W JECSATUYHBIE JpoOH, MPOICHTH, OECKOHEYHBIE IEPHOINYECKHe IpOoOH. ) KOHK eTII{) X 5
B 3aJa4axX U3 peajbHO IIpumenenne npobel M MPOIEHTOB Ui pPEIIeHUs NMPHUKIAIHBIX 3a/1a4 W3 Pa3IMYHBIX OTpacieil chpauHﬁ
JKH3HU 3HAHUM U PEAIbHOM KU3HU. y
Tema 1.6. IIpakTHyeckoe 3aHsATHE.
Ipuznaku geaumoctu neablx | Harypanbhsle u nensle uncina. IIpusHaky 1e1MMOCTH LebIX Yucell. Pa3ioxkeHue Ha MHOKUTENH. 2 TpeHunr 2
yuces
IIpakTHueckoe 3aHATHE.
Tema 1.7. P N Pazbop
[IpubnrxEéHHBIE BBIYUCICHUS, NPaBMJIa OKPYIJEHHS, MPHUKUAKA M OIGHKAa pe3yibTaTa
ApudmernyecKue onepanun ¢ N . o 2 KOHKPETHBIX 2
. BBIYMCIIEHUH. Vcnonp30Banue noaxoasmel GopMsl 3anncy AeHCTBUTEIbHBIX YUCEI TSI PELICHHS N
JAedCTBUTEIbHBIMA YUCIAMHA CUTyauui
MPaKTUYECKHX 33]1a4 U NPEJICTABJICHHS JaHHBIX.
Tema 1.8. Copaep:xanue y4yeOHOro MaTepuasa.
Beinonnenue BrinonHenue apudMeTHyeckux AeHCTBUI Ha/l YMCIaMHU, COYETas! YCTHBIE U IMCbMEHHbIE TIPUEMBI. Pa36op
apudmerunyeckux geiicreuii | Haxoxnenne npuOiImKeHHbIX 3HAUEHUH BEIMYMH W NOTPEIIHOCTEH BHIYMCICHNH (a0COIIOTHOH 1 2 KOHKPETHBIX 2
Ha/l YUCJIAMH. OTHOCHTEJILHOI); CPaBHEHHE YNCIIOBBIX BBIPAYKEHUI. CUTyauui

“pﬂﬁ.ﬂﬂ)l(e]—lﬂble BbIYMCJICHUSA
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Tema 1.9.
CreneHb ¢ HATYPAJBHBIM U

ConeprkaHue y4eGHOTro MaTepuaJa.
TloBTOpEeHHE MOHSATHS CTEMEHH C HATYPaJbHBIM M IEJbIM mokazateneM. CBONCTBA CTEMEHEH C

I'pynnosas
HeJIbIM MoKa3aTeseM. HeTbIM MokazaTtesieM. CTeneHHble 3aBUCUMOCTH U (DyHKIIHH. HCKYCCHS
ApupmMeTniyecKHii KOpeHb KopHu HaTypaibHOM CTENEHN U3 YHCIIa M MX CBOWCTBA. Y
HATYPAJILHOI CTeNeHn
Tema 1.10. Copep:xanue yuyeOHOr0 MaTepHaJa.
Crenenu ¢ pannoHajibHbiM U | CTENeHb C palMOHANBHBIM IoKa3aresneM. CBOWMCTBa CTeNeHEeW C palMOHAIBHBIM IIOKa3aTelleM. I'pynnoBas
JeiicTBUTEIBHBIM CrerneHb ¢ ISHCTBUTENILHBIM MTOKa3aTeIIEM. JTUCKYCCUS
noKa3zarejieM
Tema 1.11. IIpakTuyeckoe 3aHATHE.
IIpeodpa3zoBanue ynciaoBbix u | [IpeoOpa3oBanne YHCIOBBIX W OyKBEHHBIX BBIPDAKCHUH, COAEPKALIUX CTETEHH, IPUMEHSI o —
OyKBEeHHBIX BbIpaKeHHUI, cBoiicTBa. CpaBHEHHE BBIPAKEHUH CO CTETICHSIMHU. p
co/iep KaluX CTeNneHn
Tema 1.12. Coaep:xanue yueOHOT0 MaTepHaJa.
Pemenne nokaszarebHbIX Pewienue nokazatenbHbIX ypaBHEHUI. Tpenunr
ypaBHeHMii
IIpakTHyeckoe 3anATHE.
Tema 1.13. P . . Paz6op
O3HaKOMIICHHE C MMPUMEHCHUEM KOPHEN U CTCIICHEU IPHU BBIYUCIICHUU CPEAHUX, NCJICHUN OTPC3Ka
Pemenue mpuKJIagHbIX 32124 KOHKPETHBIX
B «30JI0TOM CEUCHHUN». o
HA CJI0KHBIE MPOLEHThI CUTyalli
Pemenue MPUKJIAJHBIX 3a/]a4 Ha CJIOKHBIC TPOUCHTHI
Tema 1.14. IIpakTHyeckoe 3aHsTHE.
IIporpeccus. Apudmernueckas U reomerpudeckas mnporpeccu. beckoHedHo yObIBaromiash reoMerpudeckas PasGo
Apupmernyeckasi u nporpeccusi. OCHOBHbIC (HOPMYJIBI. P
KOHKDPETHBIX
reoMeTpuyecKasi Iporpeccuu. o
CHUTYaIni
BeckoHeuHo yObIBalomas
reoMeTpuyecKas mporpeccusi.
Tema 1.15. IIpakTnueckoe 3aHATHE.
Cymma 0ecKOHEYHO Cymma OeckoHe4HO yObIBarolel reoMeTpuieckor nporpeccun. GopMysa CIIOKHBIX MPOIEHTOB. Paz6op
yobIBaloueii reomerpuyeckoii | HatypansHblie u nensle uncina. [Ipu3Haky 1eTMMOCTH LENBIX YHCEI. . KOHKPETHBIX
nporpeccun. Popmy.ia CUTyalui
CJIOKHBIX NPOIIEHTOB.
Tema 1.16. IIpakTHyeckoe 3aHsTHE.
Hcnonb3oBanue nporpeccun | Mcnone3oBaHue mporpeccuy JUisi pelieHHs pealbHbIX 3aau MPHKIAIHOTO Xapakrepa. PerieHue
JJ1SI pelieHusl peajibHbIX MPUKJIAIHBIX 3a/1a4. Tpenunr
3aja4 NPUKJIATHOTO
Xapakrepa
Tema 1.17. Coaep:xanue yueOHOr0 MaTepuaJa. I'pymmoBas
Onpenenenne jorapugma Omnpenenenwne jgorapudma. OCHOBHOE JIOTApUIMUIECKOE TOXKIECTBO. JIUCKYCCHSI
Tema 1.18 Conep:xanue yuedOHOro MaTepuaJa.
N o CaoiicTBa JsorapudmMoB. BrInonHeHne mnpeoOpa3oBaHUi BBIpAKEHHH, HpUMEHeHHe (opMyl, Tpenunr
CpoiicTBa n0orapugmMoB o
CBSI3aHHBIX CO CBOICTBaMH JIOTapu(pMOB.
Tema 1.19. Copep:xanue y4eOHOro MaTepHaJa. I'pynnosas
JecsiTuunblie u HATYpaJibHble | JlecaTnuHble M HarypaibHble sorapudmel. Popmyna mepexoma oOT Jorapudma 10 OJHOMY JIICKyCCHUsl
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JorapugMsl OCHOBAHHIO K JIOTapu(My IO IPyroMy OCHOBAHHIO.
Tema 1.20. Conep:xanue yuedOHOro MaTepuaJa. Paz6op
Jlorapudmuyeckne Omnpenenenyue 00JIACTH JOIYCTUMBIX 3HAUCHHWH JIOrapu(MHYECKOro BhIpakeHus. Pemenue 2 KOHKPETHBIX
YPaBHEHHSI H HePaBEeHCTBA Jorapu(pMUYECKUX YPaBHEHHUH. CUTyalui
Tema 1.21. KonrponbHast padora Nel.
2 TpenuHr
KontpoasHas padora Nel.
Pa3gen 2. OcHOBBI TPUTOHOMETPHH 32/2
Tema 2.1. Copep:xanue yuyeOHOr0 MaTepHaJa.
Papnannas mepa yraa. W3yyeHne panuaHHOTO METOAA MU3MEPEHUs YIJIOB BpAILEHUS M UX CBS3U C TPagyCHON MEpOil. ) I'pynnoBas
IToBOpOT TOUKH BOKPYT Wzo0paxkeHne yrioB BpalleHHs Ha OKPY)XXHOCTH, COOTHECEHHE BEJIMYMHBI yIiia C €ro JTIUCKYCCHS
HaYaja KOOPAWHAT pacnonoxeHreM. TpuronoMerpudeckasi OKpy>KHOCTb.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJa. r
Omnpenesnenue cuHyca, DopMynHpOBaHUE ONPEAEICHUH TPUTOHOMETPHUIECKNX (QYHKIMH IS YTIIOB IIOBOPOTA H OCTPBIX 2 pynrosas
KOCHHYCA M TAaHTeHca yrJja YTJIOB IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSICHEHHE HX B3aHMOCBSI3H. JrcKycent
Tema 2.3. IIpakTnueckoe 3aHATHE. Paz6op
3HaKHU cMHYyCa, KOCHHYCA U 3HaKy CHHYyca, KOCHHYCa U TaHreHca. [IpruMeHeHne py pelIeHne IpaKTHIecKuX 3a1ad. 2 KOHKPETHBIX
TaHreHca CUTyaluin
Tema 2.4. Coaep:xanue yueOHOro MatepuaJa.
3aBHCHMOCTH MEKIY 3aBUCHMOCTDh MEXIy CHHYCOM M KOCHHYCOM. 3aBHCHMOCTb MEXIy TAHT'€HCOM M KOTaHTCHCOM. r
CHHYCOM, KOCHHYCOM H 3aBHCHMOCTD MEKAY TAHTCHCOM H KOCHHYCOM. 2 ﬂﬁzg}rjg:;:
TAHT'€HCOM OIHOTO M TOIO Ke
yria
Tema 2.5. IIpakTHyeckoe 3aHsTHE. Paz6op
Tpuronomerpuyeckne ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHus. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. 2 KOHKPETHBIX
TOKIeCTBA OCHOBHBIC TPUTOHOMETPHUYCCKUE (DOPMYJIBL. CUTyalun
Tema 2.6. Copep:xanue yuyeOHOr0 MaTepHaJa. ) I'pynmoBas
DopMyJIbI CII0KEHHST H3ydenue Ghopmyi ci0kKeHHs AJisl CHHYca, KOCHMHYCa U TAHI'€HCA Pa3JIMYHBIX YIJIOB. JIICKYCCHSI
Tema 2.7. Conep:xanue yueOHOro MaTepuaJa. r
CuHyc, KOCHHYC H TAHT€HC Wzyuenne ¢opmyn aBoifHOro yria it cHHyca, KOCHHyca M TaHI€HCa W MX NPHMEHEHHE NIpHU 2 ﬂEZ:;S:;:
JABOWHHOIO yrjia pelIeHnH 33124
Tema 2.8. IIpakTnueckoe 3aHATHE.
O3HaKOMJICHHE CO CBOHCTBAMH CHMMETPHH TOUYEK HA €JMHUYHON OKPYXKHOCTH M NPUMEHEHHE HX 2 Tpenunr
DopmyJibl NIPUBEAEHUS
JUISL BBIBOZA ()OPMYJT IPUBEACHHUS
Tema 2.9. IIpakTnueckoe 3aHATHE. Pas6o
Ipumenenne gpopmy.t Pemenne 3amay Ha mpeoOpa3oBaHME TPUTOHOMETPHUYECKUX BBIPAKEHHH C MPUMEHEHHEM BCEX ) KOHK STE LI
TPUTOHOMETPHH NPH (hopMya TPUTOHOMETPUH cmsaum”l
peleHHH 3a1a4
Tema 2.10. Conep:xanue yuedOHOro MaTepuaJa.

Apkkocunyc. Pemenne Omnpenenenne apkKOCHHYca U ero cBoiictBa. @opmyria sl pereHns ypaBHEHUH cos(X)=a r
ypaBHeHHs €OS(X) = a Omnpenernenre apkCUHyca U ero cBoiicTBa. @opMmyna IS peleHns ypaBHEHHH sin(X)=a 2 pyrmosa
Apxkcunyc. Pemienue fucKycent
ypaBHeHMii sin(x)=a

Tema 2.11. Copaep:xanue yueOHOr0 MaTepHaJa. 2 I'pymmoBas
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ApKTaHreHc u apkkoranrerc. | OnpeneneHue apkTaHreHca U apKKOTAHTEHCa U MX cBoiicTBa. DopMyia [l pelicHNs ypaBHEHUH JIICKYCCHUSI
Pemenne ypaBHenmii tg(x)=a | tg(x)=a u ctg(x)=a.
H ctg(x)=a
Tema 2.12. IIpakTnyeckoe 3aHATHE.
IIpeodpasoBanue [IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKEHHH M NPUMEHEHHWE UX TMpH pelIeHHe ’ Tpesmur
TPHUTOHOMETPHYECKUX MPaKTUYECKUX 3a]au.
BBbIpaKeHH i
Tema 2.13. Copep:xanue yuyeOHOr0 MaTepHaJa. Pa36op
Tpuronomerpuveckue Pemenne TpUrOHOMETPUYECKHX YpPaBHEHUH METOJOM NPUBEACHUSAX HX K KBaJpaTHOMY ’ KOHKDETHbIX
YPaBHeHHsl, CBOASAIINECS K YPaBHEHHIO crTyaumii
KBa/IpaTHBIM
Tema 2.14. Coaep:xanue yueOHOT0 MaTepHaJa. Pas6op
OxHopoaHsbie OnHOpOAHBIE TPUTOHOMETPHUYECKHE YPaBHEHHS IIEPBOH M BTOPOH CTENCHW M alrOPUTM HX ’ KOHKPETHbIX
TPUTOHOMeTpHYeCKHe pelIeHus. o
CHUTYaIii
YPaBHeHMUsI
IIpakTHyeckoe 3anaTHE. Paz6op
Tema 2.15. Wzyuenne GpopMya cyMMBI U Pa3HOCTH CHHYCOB M KOCHHYCOB M MX NPHMEHEHHE IIPU PEIICHUN 2 KOHKPETHBIX
CyMMa ¥ pa3HOCTb CHHYCOB. | 3a/1a4 CUTyalui
CymMMa H pa3sHOCTh KOCHMHYcOB | CaMocTosiTeJIbHast padoTa. )
Pemenue 3anau.
Tema 2.16. KonTponbHas pabora Ne2.
2 TpeHuHr
KontpoasHas padora Ne2.
Paznen 3. DyHKIUM, HX CBOIiCTBa U rpadguKkH 18/2
Conep:xanue yueOHOro MaTepuaJa.
O3HaKOMJICHHE C TTIOHATHEM NepEMEHHOM, MpUMepaMy 3aBUCUMOCTEN MEXKAy epeMEeHHBIMU.
Tema 3.1. O3HaKOMJICHHE C MOHATHEM rpaduka, orpeaeeHUue NPHUHAIICKHOCTH TOUKH rpaduKy QyHKIHH.
Omnpenesnenue 4YMcaI0BOM Omnpenenenne 1o QopMmyse MNpocTedinel 3aBUCUMOCTH, BHIa ee rpaduka. Bripaxkenue 1o 2 I'pynnosas
(pyHkumuu u cnocodbI ee (hopmyiie 0J1HOI IepeMeHHOI! Yepe3 apyrue. JIUCKYCCHSI
3ananus. CeoiictBa pynkumii | O3HaKOMIICHHE C ONpe/ieIeHHeM QyHKINH, (OPMYITHPOBAHHE €TO.
Omnpenenenne Bo3pacTaoumied W yObIBaromlel, OTrpaHWYEHHOW CcBepXy (CHH3Y) (QYHKIHU.
Haumenblree u HanOouipIee 3HaUCHHUS. PYHKIMU. YeTHOCTh M HEUETHOCTh (PYHKIHMH.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJa. r
N3yyenue noustusi ooparnoii | Visydenue mnonstust oOparHOoW (QyHKIMHM, omnpeneseHHE BHAA, HaAXOXKJICHHWE €€ o0yacTu 2 pyrroBas
GyHKIMHU oIpeieNeHus U 00NaCTH 3HAYCHUH. JrcKycens
Tema 3.3. IIpakTHueckoe 3aHATHE. PasGop
Cxema uccieoBaHus GyHKINN.
I'papuk pynkumuu. . 2 KOHKPETHBIX
OO6nacTp onpeeieHust 1 MHOXKECTBO 3HaueHuH pynkimn. Hymm ¢pyaxomn. .
Hccnenosanue GyHkuuu cuTyauun
IIpoMeXyTKH 3HAKOIIOCTOSTHCTBA. AJNTOPUTM HCCIeI0BaHUS (DYHKIIMH HA YeTHOCTh U HEYETHOCTB.
Tema 3.4. Conep:xanue yuedOHOro MaTepuaJa.
ITocTpoenue rpaduxon IToctpoenue rpadukoB ¢pyHKIMU. CocTaBiieHne BUIOB QYHKITUHN TI0 JAHHOMY YCIIOBHIO, PEIICHHE r
¢yskuuu. @yHKIHOHAJIBHBIEC | 33/1a4 HAa DKCTPEMYM. 2 pyrmosa
JIICKYCCHUS

3aBUCHUMOCTH B Pe€AJTbHBIX
npoueccax

Brimonnenue npeobpasoBanuii rpaduka GyHKINH
O3HaKOMJIEHHE ¢ TIpuMepaMH (YHKIHMOHAJIBHBIX 3aBHCHMOCTEH B peaJbHBIX IIpolieccax M3
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CMC)XHBIX TUCITUIIIINH.

Tema 3.5.

ConeprkaHue y4eGHOTro MaTepuaJa.
Crenennass (yHKUUsT C HATypalbHBIM M LEJIbIM MOKa3zaTenaeM. IlokasarenbHast (GYHKIMS.

CreneHHble, NOKa3aTelIbHbIE N N I'pynnosas
Jlorapudpmudeckas Gpynkuusi. Borurcinenue 3HaueHni QyHKIUI O 3HAYSHUIO apryMEHTa. 2
U Jorapudmuyueckne JTUCKYCCHS
bymcuH OmnpeneneHue MoJ0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpJUHATaM U Ha00O0pOT.
Tema 3.6. IIpakTHyeckoe 3aHATHE.
CpoiicTBa u rpadpuku CBOIiCTBa CTENECHHBIX, TIOKa3aTeNbHBIX U Jorapupmudeckux (yHkiui. Mcrnoap3oBaHne cBOMCTB Pa36op
CTeMeHHBIX, MOKA3aTeJLHbIX | (QYHKUMIT 11 cpaBHEHNUS 3HAYCHUH CTENeHel n 1orapudMoB. u KOHKPETHBIX
U JorapudpmMuuecKkux IocTpoenne rpaKOB CTENEHHBIX, TOKA3aTENbHBIX U JOTapUPMUICCKUX QYHKIUH. CHUTyaIni
pyHkumii.
Tema 3.7. Coaep:xanue yueOHOT0 MaTepHaJa. Pa3z6op
TpuronomeTrpuyeckue ITocTpoenne rpaduKoB TpPUTOHOMETpHUIECKMX (YHKIMH. BrimomHeHne mnpeobpa3oBaHus 2 KOHKPETHBIX
byHkuH rpaduKoB CUTyanui
IIpakTnueckoe 3aHATHE. Pas6op
Tema 3.8. Hcnons3oBanne rpagukoB (GYHKIUH Ui pEHICHHs YPaBHCHHH M JHHEHHBIX CHCTEM. 2 KOHKDETHBIX
Hcnonbs3oBanue rpagukos Hcnons3oBanue rpadukoB GYHKIUHA UIS HCCICAOBAHUS MPOIECCOB M 3aBHCHMOCTEH, KOTOpBIE DETHE)
(yHxumii 115 perieHus BO3HUKAIOT NPU PELICHUH 3aJ1a4 U3 APYTUX YYEOHBIX NMPEIMETOB M PeabHOM KHU3HU. cHTyatn
YPaBHEHMIl U cucTeM CamocrosiTe1bHast padora. )
Pemenue 3anay.
Tema 3.9. Konrtposbnas paborta Ne3.
2 TpeHuHr
KontpoasHas padora Ne3.
Pasnea 4. KomOunaropuka 10
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa.
H3y4yenne npaBuiia H3y4enue npaBuiia KOMOMHATOPUKY U IPUMEHEHUE NIPH PELICHUH KOMOMHATOPHBIX 3a/1a4. ) I'pynmoBas
xomOuHaTopuku. [IpaBuio JTUCKYCCHS
MpOM3BeIeHUsI
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJa. r
Pa3memnenus, coueTanus, O3HaKOMJICHHE C MOHATHAMH KOMOWHATOPHKU: Pa3MENICHUSIMH, COUYCTaHHUSIMH, NTePEeCTaHOBKAMH 2 pyrroBas
NEePeCTAHOBKH 1 opMynamu A7t UX BBIYHCIICHHUS. JrcKycens
Tema 4.3. IIpakTnueckoe 3aHATHE. Pa36op
MepecranoBku u paxkropuan. | IlepecranoBku u akropuan. Uncio coueranuii. 2 KOHKPETHBIX
Yucjao coueTaHud CUTyalun
Tema 4.4. IIpakTnueckoe 3aHATHE. Pa36op
Tpeyroabuuk Iackans. Komb6unaTtopHoe npaBmino ymHoxenust. Tpeyronsank [lackans. @opmyna 6maoma HeroToHa. 2 KOHKPETHBIX
Dopmysa 6unoma HeroTona cuTyanui
Tema 4.5. IIpakTHyeckoe 3aHsTHE. Pas6op
Penrenue mpakTu4ecKux OOBsACHEHNE U IPUMEHEHHE (QOPMYII I BRIYUCICHUS pa3MeNleHUH, IEPEeCTAHOBOK M COYCTAHUH ) KOHKDETHBIX
3a/1a4 ¢ HCMOJIb30BaHHEM MIPY peIIeHUH 3a1a4. .
NpaBUJ KOMOMHATOPUKH Pemenne npakTHYECKHUX 3a/1a4 ¢ UCTIOJIF30BAaHUEM TOHSITHH U MMPaBHI KOMOHMHATOPHKHI cHTyamn
Pa3nen 5. DneMeHTHI TeOpUH BEPOATHOCTEl M CTATHCTHKH 26/2
Tema 5.1. Copep:xanue yueOHOr0 MaTepuaJa. > I'pymmoBas
IIpeacraBieHue JaHHbIX U IIpencTaBneHre MaHHBIX C TOMOIIGIO TAaONMII M JauarpaMM. BWHApHBIA CIy9alHBIA OIBIT JIACKYCCHS
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onucaTeJbHas CTATHCTHKA.
BuHapHbIii cIy4aiHbIH ONBIT
(ucnbITaHue), ycnex u

(ucmeiTaHmMe), yernex u Heynada. Hesasucumble ucrsitanus. Ceprsi HE3aBUCUMBIX UCTIBITAHUAHN IO
nepBoro ycrnexa. Cepusi He3aBUCUMBbIX UCTIBITAaHUN bepHysin.

Heyaaya.
Tema 5.2. Copep:xanue y4yeOHOr0 MaTepHaJa. r
CoObITHe. BeposiTHOCTH OnemeHTapHble coOBITHS (McXobl). OnpeneseHne ciy4aifHoro, JOCTOBEPHOTO U HEBO3MOKHOTO pyrmosa
co0bITHS co0ObITuil. Kitaccudeckoe onpepeneHe BeposTHOCTH. jrcKycens
Tema 5.3. IIpakTnueckoe 3aHATHE.
IIpumepbl npuMeHeHUst BeposiTHOCTh  citydaifHOro COOBITHS. bBim3ocTh 4YacToThl M BEpOSTHOCTH cOObITHH. JlepeBo Pas6o
MaTeMaTH4YeCKOIro 0KHAAHUS | CIIy4allHOro SKcIepuMeHTa. [IpuMepsl IpUMEHEHHUS] MaTEMaTUUECKOTO 0’KMIAHUs, B TOM YHCIE B P
(cTpaxoBaHue, JoTepest). 3a/1a4ax U3 NOBCEAHEBHOW XKHU3HH. KOHKPCTHBIX
CcUTyauuin
MaremaTndeckoe 0OKUJaAHUE
CYMMBI CJIYYaliHbIX BeJIMYMH.
Tema 5.4. IIpakTnueckoe 3aHsATHE.
Onepanuu Hajx coobiTusiMu: | CiydaifHbIe ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMH. BeposTHOCTH COOBITHI B Paz6op
nepeceyeHue, 00beJUHEHHE OMBITaX C PaBHOBO3MOXXHBIMH DJIIEMEHTAPHBIMH COOBITHAMH. Omnepanmu HaJ COOBITHAMU: KOHKPETHBIX
COOBITHI, MPOTHUBOIOI0KHBIE | TIepecedeHre, 00beJMHEHNE, IPOTUBOIIOI0XKHBIE COOBITHSI. CUTyalun
co0bITHSA.
TeMma 5.5. IIpakTHYyeckoe 3aHATHE.
Ci105keHHe BEPOSITHOCTEIH U3ydyenne TteopeMbl O BEpPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITUH W €€ CIEeACTBHA. Pasbop
He3aBucHMBIE COOBITHSI. BerunciieHre BEpOSITHOCTH HECKOJIBKUX COOBbITHI. O3HaKOMIICHHE C TOHSTHEM HE3aBUCHMBIX KOHKpCTHBIX
YMHO:KeHHE BEPOSTHOCTEH COOBITHI. Y CIIOBHASI BEPOSITHOCTh. Y MHOKCHHE BeposiTHOCTEH. DopMyJia MOJHON BEPOSITHOCTH cHTyalm
Tema 5.6. IIpakTnueckoe 3aHsATHE.
Cayuaiinble BeJIMINHBI. O3HaKOMJIEHHE C MPEACTABICHUEM YHUCIOBBIX NAHHBIX U MX XapaKTEPUCTUKAMU: I'eHepalbHas I'pymmoBas
LenTpanbHble TEHACHIHH COBOKYITHOCTh, BBIOOpKa, CpemHee apudmerndeckoe, Moia, MenuaHa. [loHsATHe O 3amadax TUCKYCCUS
cJy4YaiiHOM BeJMYHHbI MaTEeMaTUYECKON CTATUCTUKH.
Tema 5.7. Coaep:xanue yueOHOro MaTepuaJa. r
Jucnepcus u cTaHIapTHOE YucnoBele XapaKTEePUCTHKHM CIYyYaWHBIX BENWYMH: MaTeMaTH4ecKOoe OXHJIAHWe, UCIepCHs U pyrmosa
OTKJIOHEHHe CTaHJapTHOE OTKJIOHEeHHe. /lucnepcus U cTaHAapTHOE OTKIIOHEHHE YHCIOBBIX HA0OPOB. JrcKycens
Conep:xanue yueOHOro MaTepuaJa.
Tema 5.8. CrnyugaiiHas BenmuuuHa. PacmpeneneHue BeposiTHocTeil. Jlmarpamma pacmpeneneHus. IIpumepst
Jlicriepcuu reOMeTPpUYECKOr0 | pacrpesieeHni, B TOM YHCIe, TeOMETPUIeCKoe U ONHOMHUAIBHOE. I'pynnosas
U OMHOMHUATBHOTO MaremaTiueckoe OXHJaHWE OWHAPHOW CIIy4aiiHON BeNWYMHBI. MaTeMaTH4ecKoe OXXUIaHHE JIUCKYCCUS
pacnpeneneHust CyMMBI CIy4alHBIX BEJTHYMH. MaTeMaTHUeCKOe OKHAAHWE W JHCIEPCUS T€OMETPUYECKOro U
OMHOMHAIBHOTO pacIIpeICIICHUIH.
Tema 5.9. IIpakTnueckoe 3aHsATHE. Pas6o
3akoH 00JIbIIMX YHCel. 3akoH OONBIIMX YHCEI H €ro poilb B HayKe, NMpUpoAe W oOmecTBe. BBIOOPOYHEBIN MeTo[ P
Bri0opounblii MeTO] HCCJIEIOBAaHU. KOHKPCTHEIX
o cUTyauuin
HccaeI0BAHMI
Tema 5.10. IIpakTnyeckoe 3aHATHE. Pa36op
HenpepsbiBHbIe ciiydaiinble IIpumepsbl HenpephIBHBIX CIIy4YaHbIX BeJWYUH. IIOHATHE O IJIOTHOCTU pacHpeneseHus. 3aaayu, KOHKPETHBIX
BEJIMYMHBI (pacnpenejieHus1) | NPUBOISIINE K HOPMAIFHOMY pactnpesiesieHuio. [ToHaTHe 0 HOpManbHOM pacipeeeHIN CUTyanui
Tema 5.11. KonTtponsHas pabora N4, Tperunr
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KourpoabHas padora Ned.

Pazbop
2 KOHKPETHBIX
Tema 5.12. -
CUTyauui
IloBTOpPEHUE H3Yy4EHHOT O
CamocrosiTe1bHast padora. )
Pewenue 3anau
Tema 5.13. Hroropas koHTponbHas paboTa.
Hrorosasi KOHTPOJIbHASA 2 Tpenunr
padora
2 ceMecTp
Pasgen 6. Hayajia MaTeMaTH4eCKOI0 aHAJIHN3a 24
Tema 6.1. Coaep:xanue yueOHOT0 MaTepHaJa. Ipvimosas
HenpepbiBHas GpyHKIUA. Oynaknus, crmocodsl  3amaHus  (QyHkumu.  [lociaenmoBaTenbHOCTH,  CIOCOOBI  3agaHUs 2 1[51 Z: cons
IIpenen mocjieA0BaTEIbHOCTH. | MOCIENOBATENBHOCTEH. MOHOTOHHBIE MOCIENOBATEILHOCTH. Y
Coaep:xanue yueOHOro MaTepuaJa.
Tema 6.2 O3HaKOMJICHHE C TOHATHEM IIpejielia MOCIeA0BaTeIbHOCTH.
- O3HaKOMJICHUE C TIOHATHUEM IIPOU3BOJHOM. I'pynnoas
TlonsiTHE IPOM3BOIHOI, ee 2
N W3y4enue u GpopMynupoBaHue ee MEXaHUIECKOTO CMBICTIA. JIUCKYCCHS
MeXaHMYeCKHH CMBICJI . .
W3yuenne anropuTMa BBIYHCICHHA NPOU3BOJHON Ha IIpUMEpe BBIYUCICHUS MIHOBCHHOI
CKOpOCTH.
Tema 6.3. Conep:xanue yueOHOro MaTepuaJa.
IIpou3BoaHas cTeneHHOl BeBox GopMynsl [UIs  BBIYMCICHHS TIPOM3BOIAHOW CTeneHHOH (yHKuuu. Berancnenne 2 Tpenunr
dyskumnu MPOM3BOIHOH CTETIEHHOM ()YHKIIHH.
Tema 6.4. Coaep:xanue yueOHOro MatepuaJa. Fovimosas
IIpaBuaa [Ipou3BoaHast OT CyMMBI, NMPOM3BEACHUS M YaCTHOTO NABYX (yHKOMi. IIpom3BomHas CioskHOI 2 ;[EZ: cons
au¢depeHIpoBaAHAS ¢$yHKIINH Y
Tema 6.5. Coaep:xanue yueOHOro MaTepuaJa. Fovinosas
I[IpousBoaHbIe HEKOTOPBIX YcBoenune npaswi 1udpepeHpoBaHts, TaOIHIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKIIHH. 2 ﬂizg cons
3JIeMeHTAPHbIX (PYHKIMIA Y
Tema 6.6. IIpakTnueckoe 3ansATHE.
IMpumenenne npousBoaubix | [IpuMeHeHre TaOIMIBI MPOM3BOAHBIX JIEMEHTAPHBIX QYHKIMH W npaBui AU GepeHIUPOBAHMS ) o —
3J1eMeHTAPHBIX GYHKIMIA MPH | JUIS HAXO0XKACHUS POU3BOIHBIX (YHKIHH. P
peleHHH 3a1a4
Tema 6.7 Coaep:xanue yueOHOro MaTepuaJa.
T O3HaKOMJICHHE C TIOHATHEM YTJTIOBOTO KO3 dHuIMeHTa mpsMoil. BeeneHne moHATHA KacaTeIbHOH K
I'eomeTpuyecKkuii CMbICJI N o 2 TpenuHr
TDOM3BOHO rpaduky ¢ynkunu. ['eomerpuueckuid cMbIca Tpou3BogHOH. Dopmyina Ui COCTaBJICHUS
P ypaBHEHHS KacaTeJIbHOH K rpaduky QyHKIIMHN B TOUKE Xo.
IIpakTnueckoe 3aHsATHE.
Tema 6.8. P . . Paz6op
W3yueHne TeopeM o CBSA3M CBOMCTB (DYHKIMH U TPOM3BOAHON, HOpMYINPOBKA HX.
IIpou3sBoaHasi ¥ IKCTPEMYMBI 2 KOHKPETHBIX
Heob6xoaumoe ycnoBue sxkcTpemyma (teopema depma). .
$ysHknuu CUTyauui
JlocTaTouHoe yCI0BUE IKCTPEMyMa
Tema 6.9. IIpakTnyeckoe 3aHATHE.
2 Tpenunr

IIpoBenenne ¢ NOMOINBIO

[TpoBeneHne ¢ MOMOIIBIO ITPOU3BOIHON HcCiieIoBaHMsl (YHKINH, 3aJaHHON (opMyIIoi.
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l'lpOl/l3BOZ[HOl7| HCCJICI0BaAaHUA

YcraHoBIIeHHE CBS3M CBOMCTB (DYHKIIMH W TIPOU3BOIHOM IO WX rpaduKam.

dyskumnu
Tema 6.10. Copep:xxanue y4eOHOr0 MaTepHaJa.
N I'pynnosas
IlepBooOpa3znas. Tabauua IlepBooOpasnas. Tabnuia nepBoodpa3Heix. CBOKWCTBA JOTapUpMOB. . 2 HCKYCCHS
NepBO0OPA3HBIX Y
Tema 6.11. Copep:xanue yuyeOHOr0 MaTepHaJa.
Hurerpan, reomerpuyeckuii u | MHTerpan, ero reoMeTpuueckuii M (GuU3NYecKuii cMbIci. Brraucnenue uHTerpana mo gopmyne Pas6o
(pusuuecknii cMbic Hrprorona—JleiiOnuna. PerieHne npakTneckux 3anau. 2 P
KOHKPETHBIX
uHTerpaja. Boruncienue o
CUTyalui
HHTerpaJa no gopmy.e
Helorona—JleiiOHnua
Tema 6.12. KonrponbHas padora Ne5
2 Tpenunr
KonTpoabHas padora NeS
Pa3gen 7. YpaBHeHHs] M HEPaBeHCTBA 14
Tema 7.1. Coaep:xanue yueOHOro MatepuaJa.
N3y4yenne Teopun PaBHOCHUIIBHBIE ypaBHEHHS. TeopeMbl O paBHOCHIBHOCTH ypaBHeHHH. [IpeoOpazoBaHne qaHHOTO ) I'pymmoBas
PABHOCWJIHLHOCTH ypPaBHeHHIl | ypaBHEHHs B ypaBHEHHe-clenoBaHue. IIpoBepka kopHel. IloTepss kopHEH. TUCKYCCUS
U ee IPUMEHEHHUs!
Tema 7.2. IIpakTnueckoe 3aHsATHE.
OO0mue MeTOAbI pelIeHnst CyTb MeToz1a pa3niokeHus Ha MHOKuTenu. CyTh MeTo/la BBEACHUS HOBOM nepeMeHHO. Pemnenne
ypaBHeHuii. Meron palMOHATbHBIX, UPPALIMOHANBHBIX, MTOKA3aTEIbHBIX, JIOTApU(PMUUECKIX U TPUTOHOMETPHUUECKHX 2 L —
Pa3J10:KeHHUs] HA MHOKUTEJIM. | YPaBHEHUH TaHHBIMHU METOJAMHU p
MeTtoa BBeieHHS HOBOM
nepeMeHHOM
Tema 7.3. IIpakTHYyeckoe 3aHATHE.
PenreHue HepaBeHCTB ¢ oHOI | PaBHOCHIBHOCTE HepaBeHCTB. CHcTeMa M COBOKYHMHOCTh HEPAaBEHCTB. lIppaloHalbHBIE 2 Tpenunr
nepeMeHHOM HepaBeHcTBa. HepaBeHCTBa ¢ MotysIeM.
Tema 7.4. IIpakTuyeckoe 3aHATHE. Pa36op
PenreHne HepaBeHCTB CyTbh MeTOIa MHTEPBAJIOB. Penienrie HepaBeHCTB JaHHBIM METOJIOM. 2 KOHKPETHBIX
MeTOJ0M MHTEPBAJIOB CUTyaIui
IIpakTnyeckoe 3anaTHE.
Tema 7.5. P
. | CyTh MeTO/A TOJICTAHOBKHY.
Pemenne cucrem ypaBHeHuii N
Pemenne cuctem ypaBHEHUH METOJIOM TTOJICTAHOBKU Pa36op
MeTOI0M I0JICTAHOBKH,
CyTb MeTO/1a anreOpanyecKoro CIOKESHHUS. 2 KOHKPETHBIX
MeTO/A0M a/Iredpanyeckoro o
Pemenne cucteM METOZI0M anreOpandeckoro CIoKeHUs CUTyanui
CJI03KEHMS] U MEeTOA0M
o o CyTI) METOAa BBEACHUA HOBBIX IEPEMCHHBIX IJIsI CUCTEM.
BBeJeHUsI HOBOH NMepeMeHHOMH . N
Pemenne cucrtem MCTOIOM BBEJICHWA HOBOU NIEPEMCHHOM.
Tema 7.6. IIpakTHyeckoe 3aHsTHE. Pas6o
Pemienue uppaunoHaabHbIX U | Pelienue uppanMoHaIbHBIX U IIOKA3aTEJIbHBIX YPABHEHUHN M HEPABEHCTB Pa3IMYHBIMU METOJAMU 2 KOHK eTII{)HX
NMOKAa3aTeJbHbIX YPABHEHMI 1 PETHB!
CUTYaINi
HEPABEHCTB
Tema 7.7. KonTtponsHas padora Ne6
P p 2 Tpenunr

KonrpoabHas padora Ne6
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I'eomeTpus

Paznea 8. IlpsiMble U MJI0CKOCTH B MPOCTPAHCTBE 12
Tema 8.1 ConepixaHue y4eOHOr0 MaTepHaJa.
e I'eomeTpuueckue Tena 1 MOBEPXHOCTU B CTEPEOMETPHUHU.
IIpeamer crepeomerpuu,
Axkcuomsl crepeoMmerpu. CleACTBUS U3 AKCHOM. I'pynmnosas
AKCHOMBI CTEPEOMETPHH. 2
[TapamnensHOCTh IPSAMBIX B IPOCTPAHCTBE. JTUCKYCCHS
IapannensHOCTH NPAMBIX,
. Teopema o napaienbHbIX IPSIMBIX.
NPSIMO¥ U MJIOCKOCTH .
[TapamiensHOCTh NPSMON U MIIOCKOCTH.
IIpakTHyeckoe 3aHATHE.
Tema 8.2. p
CkpeluBaromuyecs: npsiMble.
B3anmMHoe pacnoJjio:xkeHue I'pynnosas
Teopema 0 CKpEIIUBAIOIINXCS TPSIMBIX. 2
NPAMBIX B IPOCTPAHCTBe. JIICKYCCHUSI
YT011 ¢ COHAIpaBIEHHBIMU CTOPOHAMH.
YroJ Mexay AByMs NPSIMbIMHI
Yroa MeXIy AByMs IPSIMBIMH.
ConepixaHue y4eOHOro MaTepHuaJa.
Tema 8.3 [MTapannensHbIe MIOCKOCTH.
- .. | Ilpu3HaK mapayuIensHOCTH ABYX INIOCKOCTEH.
IMapannenbHOCTH MJIOCKOCTEH N . 2 Tpenunr
CBo¥iCTBa TapAIIENBHBIX ITIOCKOCTEH.
Terpasap u napaJJiejaenumnesn .
OmnpezeneHue TeTpasapa U €ro CBOMCTRa.
OnpezeneHue napajuleJIeNnunesia ¥ ero CBONCTBA.
IIpakTHyeckoe 3aHsTHE.
Tema 8.4. Hpa ecroe 3 ¢
MEHUKYIISPHBIE TIPSIMBIE B TPOCTPAHCTBE.
IlepnenMKyJISIPHOCTH CPTICHAHKYJIAPHBIC MPAMBIC B POCTPAHCTEC
. [TapannensHble TpsAMBIE, IEPIEHAUKYISIPHbIE K IIIOCKOCTH. I'pynmoBas
NpPSIMOii ¥ MUI0OCKOCTH. I . 2
T PHU3HAK MEPIEHANKYISIPHOCTH MPSIMOI U TNIOCKOCTH. JIUCKYCCHS
€opemMa 0 Tpex Teopema o npsiIMON NEPIEHANKYIISIPHON K IIIOCKOCTH.
IEPTEHNKRYTApax Teopema 0 Tpex NepneHINKYIIpax.
Tema 8.5. IIpakTnueckoe 3aHATHE.
Iepnenaukyasp u PaccrostHue OT TOUKH JI0 TNIOCKOCTH.
HAKJIOHHBIE. YTOJ MeKAy Yron Mexay IpsMON U MIOCKOCTBIO. 2 Tpenunr
NPAMOH U IVIOCKOCTHIO. JIByrpaHHbIN yrol.
JAByrpaHHblii yroJ. [Ipu3HaK NepHeHAUKYIIPHOCTH ABYX MIOCKOCTEM.
Tema 8.6. Konrponbhas padbora Ne7
2 Tpenunr
KontpoasHas pa6ora Ne7
Pa3gen 9. MHOTOrpaHHUKH M KpYIJble TeJa 30
Conep:xanue yueOHOro MaTepuaJa.
Tema 9.1. IToHsATHE MHOTOTpPAaHHHKA.
I'pynnosas
ITonsiTME MHOrOIPAaHHUKA. I'eomerpuueckoe Teno. 2
. JTUCKYCCHS
MMpusma. Ilapaanenenunen ITpuzma. ITnomraas 60KOBOI TOBEPXHOCTH MPU3MEI.
[Tapannenenunesn,.
Tema 9.2. Conep:xanue yueOHOro MaTepuaJa.
IIupamupaa. Yceyennast TlonsiTue nupamMuab.
I'pynnosas
nupamuia. [lnomans IIpaBunbHas nupamua. 2
JUCKYCCUS

00KOBOIi M MOJTHOM
HOBerHOCTI/l HI/IpaMI/llILI

[Tnomans GOKOBOI M TTOJTHOM TOBEPXHOCTH MUPAMHUIBI.
YceueHHas nupamuza 1 €€ CBOMCTBA.
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ITnomaas OOKOBOMH M TIOTHON MOBEPXHOCTH YCEUCHHON TUPAMHUIBI.
Pemenue 3agau.

Tema 9.3. Copep:xxanue y4eOHOr0 MaTepHaJa.

IIpaBuibHBIE IIpaBunbHBEIE MHOTOTpaHHMKM: MOHSITHE NPABUIBHOIO MHOTOIpaHHMKA, NMpaBHJIbHAs IpuU3Ma U I'pynnoas
MHOTOTPAaHHHKH: OKTAJIP, IpaBUJIbHAs NUPAaMUAA, NMpaBUIbHAs TPEYrolbHas NUPaMUAAa M TPaBUWIBHBIA TeTpa’ap, KyoO. JTUCKYCCHS
AOJEKAAP M MKOCAIP IIpencTaBieHue 0 MPaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOJEKadIp U UKOCAdIP.
Tema 9.4 Copep:xanue yuyeOHOr0 MaTepHaJa.
e H;I(;manb ITonsTne IMAMHAPUYECKOH MOBEPXHOCTU U LIMIUHAPA. I'pynnoBas
P- BriBoa hopMyibl Ut HAX0XKISHUS U0 OOKOBOI U IOJTHOI MOBEPXHOCTH LIMIIMHPA. JTUCKYCCUS
MOBEPXHOCTH IMJIMHIPA
Pemenne 3anau.
ConepixaHue y4eOHOIo MaTepHaJa.
Tema 9.5. ITonATHE KOHNYECKOI MOBEPXHOCTH U KOHYCA.
. . I'pynnosas
Konyec. Ilomaas 60xoBoii U | YcedeHHBIN KOHYC. [
NMoJIHOii moBepxHOocTH KoHyca | IloHATHE pa3BepTKH KOHYCA. y
BoiBoa ¢opmyisl Ut BeIYKCIIeHHs: OOKOBOH M IOJIHON TMOBEPXHOCTH KOHYCA.
Coaep:xanue yueOHOro MatepuaJa.

Tema 9.6. [NonsTre chepsr u mapa.

Codepa u map. YpaBHeHue BeiBoz1 ypaBHEeHUs chephl. Pa36op
chepnl. BzaumHuoe B3aunMHoe pacrnosnoxenue chepsl U MIOCKOCTH. KOHKPETHBIX
pacnoJjioxkeHue cepnl u KacarenpHast TIIOCKOCTB K cepe. cuTyauun

IJIOCKOCTH [Tnomans chepsl.

Pemenue 3anau.

Tema 9.7. IIpakTHyeckoe 3aHATHE. Pas6o
Bbruuciienue 31€MeHTOB OJeMeHTHI IPU3MBI M THPaMUIbl. BBIUUCIEHHE 3]IeMEHTOB MHOTOI'PaHHUKOB: pEOpa, AUaroHay, KOHK eTEHX
MHOTOTPaHHHKOB: péopa, YIIIBL. AJITOPUTM pELICHUS. CHTpauI/H‘/'I

AUATOHAJIH, YIJIBI Y
Coaep:xanue yueOHOro MaTepuaJa.
Tema 9.8.
[onsarue oovema.
Ionsitne 06bema. O0bem
O0BbeM NPSIMOYTOJILHOTO MapaJuIeIenuIe/a.
NPSIMOYT0JIbHOTO J Tpennnr
O0OBeM npsIMOI IPU3MBI.
napajiejenunena. Oobem
. O06beM nUIUHIpA.
NPpSIMO NPHU3MbI M HUJIHHIPA
Pemenue 3anau.
Tema 9.9 IIpakTnueckoe 3aHATHE.
o Brruuciienne 005eMOB TN ¢ TOMOIIBIO OTPEACIEHHOT0 HHTETpaa.
O0bemM nupamMu/bl, KOHYCa U TpeHunr
O6BeM nupaMubsl, KOHyca, mapa.
mapa
Pewenue 3anau
IIpakTHueckoe 3aHsTHE.

Tema 9.10. CedeHns npu3Mbl U upaMuasl. CHMMETpHS B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOUYKH, Paz6op
CeueHusI MHOTOTPAHHUKOB U | TIPSIMOM, IUIOCKOCTH. DJIEMEHTHl CHMMETPHM B NHpaMHJax, Mapajielenurenax, MpaBUIbHbIX KOHKPETHBIX
mapa. [IpaBuia nocrpoennsi | MHOrorpaHHukax. KoMOMHAIMy Tesl BpameHus] 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA CUTYaINi

okouto cdepsl, chepa, BIUCaHHAS] B MHOTOTPAHHUK, WM TEJIO BPaLICHUsL.

Tema 9.11. Coaep:xanue yueOHOro MaTepuaJa. I'pynnosas

PaccTosiHne OT TOYKH 10 [lepneHaMKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TUIOCKOCTH, PACCTOSIHHE OT NPSIMOM JI0 JIUCKYCCHSL
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TUIOCKOCTH, PACCTOSIHHE OT
NPSAMO¥ 10 MJIOCKOCTH.
BbluuciieHue yrios

TUTOCKOCTH, IPOEKIHSI (GPUTYPHI HA TUIOCKOCTD. Perienne mpakTHIecKuX 3a1a4.

Conep:xanue yueOHOro MaTepuaJa.

Tema 9.12. 5
W3zo0pakeHue Ten BpallleHHUs Ha TUIOCKOCTH. Pa3BépTka UIMHApa.
Tesa Bpamenus. . I'pynnosas
Hunuaapuueckas  HOBEPXHOCTb,  00pasylollMe  IMJIMHIAPUYECKOH  MOBEPXHOCTH,  OCh 2
Hunauaapuyeckas . JTUCKYCCHS
.. WJIMHAPHYECKOH moBepxHOCcTH. L{miimHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 0Opa3ylomas u
MOBEPXHOCTH U ee¢ pa3BépTKa N .
0CB, ILIOMIA/1b OOKOBOI U MOJIHOM MMOBEPXHOCTH.
Copep:xanue y4eOHOr0 MaTepHaJia.
Tema 9.13. Pa3Béprka xoHyca. KoHndeckass moBepXHOCTb, 00pa3yloline KOHHYECKOW MOBEPXHOCTH, OCh U Ipvimosas
Konunyeckasi NOBEPXHOCTh M | BEpIIMHA KOHMYECKOW mMoBepxHOCTH. KoHyc: ocHOBaHme u BepminHa, oOpasyromas H OCb, 2 HEI z: cons
ee pa3Béprka wIonags OOKOBOW M TONHOW TOBEPXHOCTH. YCEUYEHHBI KOHyc: 0OpasyloIlMe U BHICOTA, Y
OCHOBaHHMs 1 OOKOBasi MOBEPXHOCTB.
Tema 9.14. CopnepixaHue y4eOHOr0 MaTepHaJa.
KomOunamus tes Bpamennsi | KoMOnHanmm Ten BpalieHHs M MHOTOIDAaHHHUKOB. MHOTOTpaHHHK, ONMCAHHBIM OKOJIO Cepsl, ) I'pymmoBas
U MHOrorpaHHukoB. ITogo6ue | cdepa, BmUcaHHAS B MHOTOTPAaHHUK, WIN TeJIO BpamleHHs. [lono0HBIE Tena B MpPOCTPaHCTBE. TUCKYCCUS
Tea COOTHOIICHUS MY IUIOMIAIIMH MOBEPXHOCTEH, 00bEMaMK OJOOHBIX TEII.
Tema 9.15. Konrposphas pabota Ne
2 TpeHuHr
KontpoasHas pa6ora Ne§
Pasnea 10. KoopauHaThl 1 BEKTOPbI 16/2
Tema 10.1. Conep:xanue yueOHOro MaTepuaJa.
BekTop Ha IVIOCKOCTH U B BexTtop Ha mIockocTH U B pocTpaHcTBe. CI0XKeHHEe U BEBIUNTaHHE BEKTOPOB. pvimosas
npocrpanctBe. Ciio:keHue, YMHOXEHHE BEKTOPa Ha YHCIIO. 2 ﬂiZK const
BBIYUTAHUE H YMHOKEHHE 4
BEKTOPOB
Tema 10.2. Copep:xanue y4eOHOro MaTepHaJia.
Pa3iio:kenue BekTopa no Tpém | PasoskeHue BeKTOpa Mo TpéM HEKOMIUIAHAPHBIM BekTopaM. [IpaBnito mapamienenumnesa. ) I'pymmoBas
HEKOMILIAHAPHBIM BEKTOPaM. JIICKYCCHUS
IIpaBujo napajienenunena
Tema 10.3. IIpakTnueckoe 3aHsATHE. Pas6o
Pemrenue 3aqa4, cBa3aHHbIX ¢ | Penienue 3a1a4, CBA3aHHBIX C IPMMEHEHUEM NPABUII ACHCTBUM C BEKTOPaMH. ) KOHK eTg LI
NMpUMeHeHHeM MPaBUJI PETHD
. N CHUTYaINi
JelicTBMIi ¢ BeKTOPaMH.
Tema 10.4. Conep:xanue yueOHOro MaTepuaJa.
IIpsiMoyrosbHasi cucremMa KoopauHaTHbIe TIIOCKOCTH. ) I'pynnoBas
KOOpIuHAT B mpocTpancrBe. | KoopauHate! BekTopa. JTUCKYCCHS
KoopannaTtel BekTOpa [IpaBuia HaX0XJCHUS KOOPAWHAT CYMMBI, Pa3HOCTH M IPOM3BEICHNUS BEKTOPOB.
IIpakTHueckoe 3aHATHE.
Tema 10.5. P Pazbop
N KoopannaTs! cepetuHbI OTpe3Ka.
IIpocreiimue 3axaun B 2 KOHKPETHBIX
Brrunucnenue JJIMHBI BEKTOPA 110 €ro KOopAuHaTaM. o
KOOPAHHATAX CUTYaINi
PaccrosiHue Mex1y IBYMsI TOUKaMHU.
Tema 10.6. IIpakTnyeckoe 3aHATHE. 2 I'pynnosas
CxkansipHoe Ipon3Be/iecHne Yros MeXy BEKTOpaMH. JIICKyCCHUsI
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BEKTOpPOB CkanspHOE IPOU3BEICHUE BEKTOPOB.
Pemenue 3anau
Tema 10.7. IIpakTnyeckoe 3aHATHE. Pa36op
BobrunciieHue yrioB Mexkmy Brluncnenue yrioB MexAay HpsSMBIMH M IDIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIH METOA MHpu 2 KOHKPETHBIX 2
NPSIMBIMH H TIJIOCKOCTSIMH. pelIeHNH Te€OMETPUUYECKHX 3a/1a4. CUTyalui
KoopanHaTHO-BeKTOPHBIH CamocrosiTe1bHast padora.
MeTOA NPH pelieHnH Pemenue 3anau 2 3
TeOMeTPUYEeCKHX 3124
Tema 10.8. Pasoop
2 KOHKPETHBIX 3
IHoBTOpEHUE U3y4EeHHOT O o
CUTyaIui
Koncyabpranus
IK3aMeH

Bcero: 224/8

J1s XapaKTepUCTUKU YPOBHSI OCBOCHHUsS y4E€OHOr0 MaTepualla UCIOJIb3YIOTCS CIeyole 0003HaYeHUs:
1. — 03HaKOMUTEINIbHBIN (y3HaBaHUE paHee U3YYEHHBIX OObEKTOB, CBOMCTB);
2. — penpoAYKTUBHBIN (BBIIIOJHEHUE IEATEIBHOCTH 110 00pa31y, MHCTPYKIUHU WIN O]l PYKOBOJICTBOM);
3. — IpOAYKTHBHBIH (IUIAHUPOBAHUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellIeHHE IPOOIEMHBIX 3a/1a4).
[MocnenoBarenpHOE TeMaTHYECKOE IJIAHUPOBAHUE COJCPXKAHHUA paboveld MpOorpaMMbl JUCHUIUIMHBL, KaJIeHAapHbIE 00BEMbl, BUIBI 3aHATUH, (HOPMBI
OpraHu3allK CaMOCTOATENILHOM pabOoThl TaKKe KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTHueckoM Iutane (IIpunoxenue Ne 1).
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3. ®OH/] OLIEHOYHBIX CPEJICTB, JlJIs1 IPOBEJEHMS TEKYIIEN 1
IMMPOMEKYTOYHOM ATTECTAIIAN OBYYAIOIIMXCS MO JAUCHUTLIAHE

@®onp oneHouHbx cpeAcTB (maigee — GOC) — KOMIUIEKT METOAMYECKUX M KOHTPOJIbHBIX
MaTepHaJioB, HCIOJIb3YEMbIX IPU MPOBEICHUHM TEKYIIEr0 KOHTPOJS OCBOCHHS PEe3yJIbTaTOB
00ydeHust u mpoMmexxyrounoit arrectaruu. (IIpunoxxenne Ne 2).

4. YCJIOBUMSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

4.1. Tpe6oBaHUsI K MUHUMAJILHOMY MaTepUAIbHO-TEXHUYECKOMY O0ecredeHUuIo

Aymutopus Ne 4. YueOHas ayauTopus Ui NPOBEACHUSA: JEKIHMOHHBIX, CEMUHAPCKHUX,
NPAaKTUYECKUX 3aHATHH, YPOKOB, MU TPOBENEHHUS TPYNIOBBIX M  HMHIMBHIYaJIbHBIX
KOHCYJIbTAllMi, [ TPOBENEHHUS TEKYLIEro KOHTPOJsS M IPOMEXYTOUYHOM aTTecTaluH,
KypCOBOT'O IPOEKTUPOBAHUS (BBIMOIHEHUS KyPCOBBIX paboT)

VYuebnasg mebenb, T0CKa.

Aynutopus Ne 144. YuranpHbii 3an. [lomemeHue s caMoCTOSTENbHON pabOTHI
o0yyJarouuxcs.
VYyeOHast Mmebelb, KOMIbIOTEPHI.

4.2. YueOHo-MeToAHYecKOe U MHPOPMALMOHHOE o0ecTieyeHue TUCUMIIMHBI (MOTYJI51)

4.2.1. IlepevyeHb OCHOBHOM M JONOJHUTEILHON Yy4eOHOH JUTEpPaTypbl, HEOOXOAUMOM sl
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

OcHoBHasi ydeOHasi iuTEpaTYpa:
1. boromonos, H. B. Matematuka : Yy4eOHMK s CpeaHero mnpodeccruoHalIbHOTO

oOpaszoBanus / H. B. boromonos, II. U. Camoiinenko. — 5-e uzna., nepepab. u jgom. —
Mocksa : UzparensctBo IOpaiit, 2023. — 401 ¢. — (IIpodeccnonanpHoe oOpazoBaHue). —
ISBN 978-5-534-07878-7. — Tekct : snexktpoHHbIii // OOpa3oBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511565 (nara obpamenus: 01.08.2023).

JlonojiHUTeILHAS YueOHasi JIuTeparypa:
1. boromonoB, H. B. AnreOpa u Hauana aHanu3a : ydeOHOe MocoOue sl CPeTHEro

npodeccuonansHoro obpazosanus / H. B. boromonoB. — Mocksa : M3aarensctBo FOpaiiT,
2023. — 240 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09525-8. —
Texkct : osnexktpoHHblii // OOpazoBatenbHass minatrdopma HOpaiir [caiir]. — URL:
https://urait.ru/bcode/511954 (nara obpamenus: 01.08.2023).

2. boromonor, H. B. T'eomerpus : ydueOHOe mocoOue misi CpeaHero mpodecCruoHaIbHOTO
obpazosanus / H. B. boromonoB. — Mocksa : UznarensctBo FOpaiit, 2023. — 108 ¢. —
(ITpodeccuonanvuoe obpazoBanne). — ISBN 978-5-534-09528-9. — TekcT : 21€KTpOHHBIN
/I ObpaszoBarenpHas miaardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511955
(mata obpamenwus: 01.08.2023).
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4.2.2. Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHON  CeTH
«HuTepHer» (najee - cerb «UHTEpHET»), HEOOXOAUMBIX /ISl OCBOCHHMS JUCHMILIMHBI
(MmomyJis)

Cpox
Ne HanmeHnoBaHMe 3/1eKTPOHHON OMOJIMOTEYHOI CHCTEMBI aencTBUA
JOKYMEHTA
Horosop Ha poctyn k 9bC ZNANIUM.COM wmexay YYHuT B nuue aupekropa | ¢ 12.07.2023
1| C® YYHuT u 000 «3uanmym»Ne 1151-36¢ ot 11.07.2023 1o 11.07.2024
Horosop Ha noctyn k ObC ZNANIUM.COM wmexny YVYHuT B nune aupexropa
C® YYHuT u OOO «3uanuym»Ne 223/801 or 23.08.2023 (mpemocTaBieHue | ¢ 28 08.2023
2 | nocryna k xomnexiun DY «DenepanbHblil MepeueHb yUeOHNKOB H31aTEIbCTRA o 31.12.2024
«ITpoBenienue»
Jlorosop Ha noctyn k O5C «BC FOPAMT» (oaHas KOIEKIHsA) MEXTy YYHuT
3 | B mune gupekropa CO YYHuT u OO0 «3Onexrponnoe mznarensctso FOPAUT» C 04.03.2023
Ne 1/23-56¢ ot 03.03.2023 mo 02.03.2024
4 Horoeop Ha goctyn k OBC «YHuepcurerckas OubnmoTeka owmiaia» mexay | C 01.10.2022
baml'V u «Hekcmenua» Ne 223-950 ot 05.09.2022 o 30.09.2023
Horosop Ha moctyn k ObC «Jlanb» Mexay baml'y n nsnatenscteom «Jlaub» Ne |~ 1 102022
5 | 223-948 ot 05.09.2022 110 30.09.2023
Horosop Ha noctyn k ObC «Jlanb» Mexay baml'y n nsnatenscteom «Jlaub» Ne |~ 1 102022
6 | 223-949 ot 05.09.2022 10 30.09.2023
Cornamenue o corpynauuectse Mexay baml'y u uznarensctBom «Jlaas» Ne 5 ot C01.10.2022
7 1 05.09.2022 W
o 30.09.2023
3BC «2b bamlV», 6eccpounsiii moroBop mexay bamlyY u OO0 «OTKpbITHIE .
8 | 6ubmuoreunsie cucteMbn» Ne 095 ot 01.09.2014 . GecepouHsIi
JloroBop Ha JOCTYH K O3JCKTPOHHBIM H3/aHUSM B cocTaBe Oa3bl JaHHBIX
9 | «HAYYHASI DJIEKTPOHHASI BUBJIMOTEKA eLIBRARY.RU» wmexuy | C 28.032023
YYHuT u OO0 H3b Ne SU- 20179 /2023 ot 28.03.2023 no 31.12.2023
10 Horosop Ha B/ aucceprauuit mexay Y YHuT u PI'b Ne 223-997 ot 11.07.2023 C 11.08.2023
no 10.08.2024
Horosop o nonxiroueHnn kK HOb u o npegocraBnennu gocrymna k oobekram HOb
11 | Mexny baml'V B nune mupekropa CO bamly ¢ ®I'BY «PI'b» Ne 101/HOb/1438- C 11.06.2019
ot 11.06.2019 mo 10.06.2024
. Anpec (URL) Onucanue CTPAHUIBI
1. | http://fcior.edu.ru/ WudopmanmonHbsie, TPEHHUPOBOYHBIE M KOHTPOJIEHBIC
MaTepHabl
2. http://school-collection.edu.ru/ Enunas  xomnexmum  mudpoBBIX  00pa3oBaTEIbHBIX
pecypcoB

4.2.3. llepeyenb UHGOPMAIUOHHBIX TEXHOJOTHI, MCIOJIb3YyeMbIX NPH OCYLIECTBJICHHHU
o0pa30oBaTeJIbHOIO TMpoLecca Mo JAUCHMIVIMHE (MOIYJIK), BKJKWYasg IepeveHb
NMPOrpaMMHOI0 obecneyeHusi W HHPOPMAIMOHHBIX CHPAaBOYHBIX cHcTeM (nIpH
HE00X0AMMOCTH)

HaumeHoBaHMe MPOrpaMMHOro odecrnedeHust
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S. UHBIE CBEJEHUA U (MJIN) MATEPHUAJIBI

5.1. Ilepeuenb o0pa3oBaTeNbHBIX TEXHOJOIHH, HMCIOJb3yeMbIX NPH OCYIIECTBJIEHHHU
00pa30BaTeILHOIO MPoOIEcca M0 JUCHUILINHE

AKTHUBHbIE M HHTEPAKTHBHBbIE (JOPMBI NIPOBeIeHNs 3AHATH I

AKTHUBHBIE M WHTEPAaKTUBHBIE (OPMBI TPOBEACHUSA 3aHATUN pEATU3YyIOTCS TpHU
HOJArOTOBKE I10 MpOrpaMMaM CpEIHEro NpoQecCHOHAIbHOrO OOpa30BaHUS M INPEANOJArarT
oOyuyeHne B COTpyAHHYecTBe. Bce yuacTHHKHM 00pa3oBaTenbHOTO mpoliecca (IpenojaBareib U
CTYAEHTBI) B3aUMOJAEHUCTBYIOT JApPYyr C Jpyrom, OOMEHHMBarOTCd HH(pOpMalueil, COBMECTHO
pemaT npoOJIeMbl, MOJCIUPYIOT CUTyallud B arMocdepe Jel0BOr0 COTPYIHHYECTBA,
ONTUMAJILHON J1s1 BBIpAOOTKM HaBBIKOB M KauecTB Oyyliero npogeccuoHana.

OcCHOBHbBIE IPEUMYIIIECTBA AKTUBHBIX U HHTEPAKTUBHBIX (POPM MIPOBEACHUS 3aHITHHA:

- aKTUBU3ALUS I03HABATEIbHON U MBICIMTEIBHOM NEATEIbHOCTH CTYIACHTOB;

- YCBOGHHE CTYJCHTaMH Y4eOHOI0 MaTeprasa B KaueCTBE aKTUBHBIX YUACTHHKOB;

- pa3BUTHE HaBBIKOB pe(IeKCUH, aHATIN3a U KPUTUYECKOTO MBIIIJICHUS;

- YCUJICHHE MOTHUBAIMH K U3YUEHHIO TUCIUILIMHBI 1 O0yYSHHIO B IIEJIOM;

- co3/1aHue O1aronpusTHON aTMOCcdephl Ha 3aHATHH;

- pa3BUTHE KOMMYHHKATHBHBIX KOMIIETEHIINN y CTYACHTOB;

- pa3BUTHE HaBBIKOB BJIAZICHUS COBPEMEHHBIMH TEXHHYECKMMHU CpEJICTBAMHU MU
TEXHOJIOTUSIMH 00pab0TKH HHPOPMALINY;

- (popMupOBaHUE U Pa3BUTUE CIIOCOOHOCTH CaMOCTOSATENbHO HAXOAUTh MH(OPMAIUIO U
OTIpeNIeNIATh YPOBEHB €€ JOCTOBEPHOCTH;

- UCIOJIBb30BAHUE JIEKTPOHHBIX (POpM, 00ECHEUNBAIOIINX YETKOE YIpaBlIeHHE Y4eOHbIM
IPOIIECCOM, TIOBBIIIEHHE OOBEKTUBHOCTH OIICHKH PE3YJIbTaTOB 00yUEHHSI CTYICHTOB;

- npuOmkeHue ydeOHOro mpolecca K YCIOBUSAM Oynymied npodeccuoHalIbHON
NeSITETHHOCTH.

AKTUBHBIEC U HHTEPAaKTUBHBIE (POPMBI YUEOHBIX 3aHATHI MOTYT OBITh MCIIOJIB30BaHbI IPU
NPOBEICHUH JIEKIWH, NPAKTUYECKHX W JaOOpaTOPHBIX 3aHATHH, BBITOJHEHHH KYPCOBBIX
pOeKTOB (paboT), MpU MPOXOKACHUH NMPAKTHUKU U APYTHX BUAAX YUEOHBIX 3aHATHM.

Hcnonp30oBaHne aKTUBHBIX M HWHTEPAKTHBHBIX (OPM YUEOHBIX 3aHSITHH TI03BOJISET
OCYILIECTBIISAITh OLIEHKY YCBOCHHBIX 3HAHWUH, COHOPMHPOBAHHOCTH YMEHUH U HaABBIKOB,
KOMIIETEHIIM B paMKax  MpOHEexyphl  TEKYIIEr0  KOHTPOJII 1O  JUCIHIUIMHE
(MEXTUCIUILTUHAPHOMY KYpCY, TPOhEeCCHOHATBHOMY MOJIYJIIO), TIPAKTHKE.

AKTUBHBIC U UHTEPAKTUBHBIE (DOPMBI YUEOHBIX 3aHSATHI pEaM3yIOTCs MpEToaaBaTeIeM
corimacHo paboueld mporpamMme Y4eOHON IUCHMILTUHBI (MPO(ecCHOHATFHOTO MOIYIS) WIIH
poTpaMMe MPAKTHKH.

JMuckyceusi — 3T0 myOiauuHOe OOCYXJIE€HHE WM CBOOOAHBIN BepOaiIbHBI OOMEH
3HAHUSIMH, CY)KICHHUSAMH, HICIMHU WM MHEHHUSMH TI0 MOBOAY KaKOTO-JIMOO CIIOPHOTO BOIpOCa,
npobaembl. Ee cylecTBeHHBIMU YepTaMHU SIBJISIOTCS COYETaHUE B3aUMOJIOTIONIHSAIONIETO 1Maiora
¥ 00CY)XICHHS-CIIOPA, CTOJIKHOBEHUE PA3IMYHBIX TOYECK 3PECHUS, TOZUIIHIA.

Bo3MokHOCTH MeTo/1a TPYNIIOBON AUCKYCCHHU:

- YYaCTHHKH AHMCKYCCHH C Pa3HBIX CTOPOH MOTYT YBHJAETH MPOOJIEMY, COMOCTaBIISIS
IPOTHBOMOJIOKHbIE TO3UIINH;

- YTOYHSIFOTCS B3aMHBIE TTO3UITHH, YTO, YMEHBIIIAET CONPOTHBIICHHE BOCTIPUSTHIO HOBOM
uHpOpMaInu;

- B TIPOIIECCE OTKPBITHIX BBICKA3BIBAHUI YCTPAHAETCS SMOLMOHAIbHAS MPEAB3SATOCTH B
OLIEHKE TIO3ULIMHU MTaPTHEPOB M TEM CAMBbIM HUBEJIUPYIOTCS CKPBIThIE KOH(JINKTHI;
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- BbIpabaThIBAETCS TPYIIIOBOE PELICHUE CO CTATyCOM I'PYIIIOBOM HOPMBI;

- MOXXHO HCIOJb30BaTh MEXAHU3MbBI BO3JIOXKEHHUS U TPUHATUS OTBETCTBEHHOCTH,
YBEJIMYUBAsl BKJIIOUEHHOCTh YYaCTHUKOB JAMCKYCCHUU B MOCIEAYIOLIYIO pealn3aliio TPYIIOBBIX
pelUICHUI;

- YIOBIIETBOPSIETCS MOTPEOHOCTh YYAaCTHUKOB JMCKYCCMU B NPU3HAHUM U YBA)KCHUH,
€CJIM OHU MPOSBHIIM CBOIO KOMIIETEHTHOCTh, U TE€M CaMbIM MOBbIAETCs 3(H(PEKTUBHOCTD UX
OTJIa4M U 3aMHTEPECOBAHHOCTD B PEIICHUH I'PYNIIOBO 3a1a4u.

OcHoBHbIE (YHKITMH NPENOaBaTENS IPU MPOBEACHUN AUCKYCCUU:

- hopmynupyet npobaeMy u TEMY AUCKYCCHH, TaeT UX paboune onpeaeseHus;

- co3daeT HEOOXOJUMYIO MOTHBAIMIO, IIOKa3bIBa€T 3HAYMMOCTH MPOOJIEMBbl s
YYaCTHUKOB JUCKYCCHM, BBIIEISET B HEH HEPELICHHbIE W IPOTUBOPEUMBHIE MOMEHTHI,
OTpeieNisieT OKUAAEMbII pe3yNbTar;

- co3maeT qo0poKenaTeIbHy aTMochepy;

- (hopmynHpyeT BMecTe ¢ yYaCTHUKaMH MpaBUjla BeIeHUs JUCKYCCUU;

- 1o0MBaeTcsl 0JTHO3HAYHOI'O CEMAHTUYECKOT0 [IOHUMAaHUS TEPMUHOB U ITOHSTHIA;

- COCOOCTBYET MOAJIEPKaHUIO0 BHICOKOT'O YPOBHSI aKTUBHOCTH BCEX YYACTHUKOB, CIEIUT
3a COOJIIOJICHIEM PETJIAMEHTa U TEMBI JUCKYCCHH;

- (uxcupyer mpeaNoKeHHbIE WJEH Ha IJIaKaTe WU Ha JOCKE, YTOOBl HCKIIOYUTH
MOBTOPEHHUE U CTUMYJIMPOBATH JIOIIOJHUTENIBHBIE BOIIPOCHI;

- y4JacTByeT B aHalM3€ BBICKA3aHHBIX WJEH, MHEHHUH, TMO3ULUH; MOIBOAUT
IIPOMEXKYTOUHBIE UTOTH, YTOOBI U30€KaTh ABMXKEHUS JUCKYCCUU IO KPYTY.

- 0000mIaeT mpeanoKeHus, BbICKa3aHHbIE TPYIION, U MOABITOXKUBAET BCE JOCTUTHYTHIC
BBIBOJIbI U 3aKJIFOUEHHUS;

- CPaBHUBAET IOCTUTHYTHIN Pe3ybTaT C UICXOAHOM IEIbIO.

[Tpu mpoBeieHUN TUCKYCCUU MOTYT UCIIOJIBb30BATHCS PA3IUMYHbIE OPraHU3aMOHHBIE (POPMBI
3aHATHM.

Pa3bop xoHkpeTHbIX cuTyanuii (keiic-meron). Meton keilcoB mpencTaBiseT coOoi
U3yYeHUEe, aHallu3 M MPHUHATHE pPEIICHUH MO CUTYyallMH, KOTOpas BO3HUKIA B pe3ylbTaTe
IPOUCHIEIINX COOBITHH, PEaJbHBIX CUTYallMHd WJIM MOKET BO3HUKHYTb IpU OINpPEAEICHHBIX
00CTOSITENCTBAX B KOHKPETHOM OpraHu3aluu B TOT WJIK UHOW MOMEHT BpEMEHH.

[lenu ncnoib30BaHUS KeHC-METOa:

- pa3BUTHE HaBBIKOB aHAJIM3a U KPUTUYECKOTO MBIIIJICHHUS;

- COeIMHEHNE TEOPUH U ITPAKTUKU;

- IPEACTABIEHUE IPUMEPOB IPUHUMAEMBIX PEIIEHUHN U UX TOCIEACTBUM;

- IEMOHCTpAIMsl pa3IMYHbIX MO3ULUI U TOUYEK 3PEHUS;

- (opMHpOBaHHE HaBBIKOB OIICHKM aJbTEPHATUBHBIX BapHMaHTOB B YCJIOBHUSX
HEOMpeeIeHHOCTH.

Meton pazbopa KOHKPETHBIX CHUTyallUd MOXXET OBITh IpPEICTAaBICH TaKUMH CBOUMH
Pa3HOBUIHOCTSAMHU KaK pelIeHWE CUTYallMOHHBIX 3a/ay, BBIIIOJHEHUE CHUTYaIlMOHHBIX
yIpakHEeHHUH, KelCc-CTaJun, METOJT «MHIUJIEHTa» U IPOY.

[Ipu pazpaboTke copepkaHus KEMCOB (KOHKPETHBIX CHUTYaIlMi) CIEIyeT COONIoAaTh
cleAyrolme TpeboBaHus K yueOHOMY KeHcy:

- Keiic nomxeH onupaThCsl Ha 3HaHUSA OCHOBHBIX Pa3/i€loB JUCIHMILIMHBL, @ HE KaKUX-TO
YaCTHOCTEH.

- Keiic nomxkeH conepaTbh TEKCTOBBIM MarepHual (ONMMCaHUE) U JPyryue BUIBI MOJAYU
uHpopManuu (Tabauipl, rpaduKy, AMarpaMMbl, WILTIOCTPALIUH U T. 11.).

- Ketic He nomxen comepkarh IpsiMoit OPMYITUPOBKH TIPOOITIEMBI.

- Keiic nomxen ObITh HamucaH MPO(GECCHOHATBHBIM S3BIKOM, HO B HMHTEPECHOM JUIs
yTeHust popme.

- Keiic nomxeH ObITh OCHOBaH Ha peajbHBIX MaTepuanax, HO Ha3BaHHUA KOMIIAHUH,
TOBapOB, reorpa@uecKux MECT U T. . CBEACHUS MOTYT ObITh U3MeHEHBI. O0 3TOM JTOHKHO OBITH
CKa3aHO B CHOCKE K OIMCaHMIO Kelica. 3.6.5. PekoMeHnayercs cienyromas CTpyKTypa Keiica:
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1. Onucanue cuTyaluu.

2. JlomonmuutenbHas wuH@OpMalnus B BUAE (GOPM OTYETHOCTH, CTATUCTHUUYECKUX U
AHATUTUYCCKUX Ta0IHI, rpaduKoB, AMATPAMM, HUCTOPUYECKUX CIPABOK O KOMITAHWUH, CITUCKA
MCTOYHUKOB U JIF000M Ipyroit HHpopMaIuu, KoTopasi Hy)KHa JIJIs aHaJIu3a CUTYalllu.

3. Meroaunueckas 3amnucka (1-2 cTp.), comepkaias Kak peKOMEHJAlMUU Uil CTY/ICHTa,
AHAIM3UPYIOIIETO Keic, Tak U AJIs peroaaBaress, KOTOPbI OpraHu3yeT 00CyXaeHue Keiica.

4. TlepeyeHb BOIMPOCOB, KOTOPBIC JOJDKHBI MOMOYh CTYJIEHTaM IMOHSTh €ro OCHOBHOE
coliepkanue, chopMyaupoBaTh MNPOOIEMYy M COOTHECTH MPOOIEMY C COOTBETCTBYIOLUIUMH
paszaenaMu yaeOHOW JUCIUILTHHBL.

Tpenunr — ¢opma akTUBHOrO 0Oy4eHHs, LIEJIbIO KOTOPOIO SBIISETCS Mepefadya 3HaHUM,
pa3BUTHE HEKOTOPHIX yYMEHUW M HABBIKOB; METOJ CO3JaHHUS YCIOBHHA ISl CaMOPACKPBITHS
YYaCTHUKOB U CAMOCTOSTEIBHOTO IMOMCKA UMH CIIOCOOOB PEIICHUS ITPOOIIEM.

Crnenuduueckue 4epThl TPEHUHIOB KaK TPYMIIOBOH (HOpMbI 00yUeHHS:

- COOJIO/IEHUE OIPEeICTICHHBIX IPUHIIUIIOB IPYIIOBON pabOThI;

- HAICJICHHOCTh Ha MCHUXOJOTUYECKYI0 TIOMOIIh YYaCTHUKAM TPYIIIBI B CAMOPA3BUTHUH,
KOTOpasi UICXOAUT HE TOJIBKO OT BEAYILEro, HO U OT CAMUX YYaCTHUKOB;

- HAJIMYMUE TOCTOSHHOM Tpynnbel (00bIMHO OT 7 10 15 YenoBek), MEPUOIUYECKU
coOuparolielics Ha BCTPEUH WK padoTarolield HeMpephIBHO B TEUEHUE HECKOIBKUX JHEH;

- OTIpe/IeTICHHAsl IPOCTPAHCTBEHHAs OpraHu3anys (Jamie Bcero padoTa B OJHOM H TOM XKe
OTJIeIbHOM MOMEIIEHUH, KOT/1a YYaCTHUKHU OOJIBIIYIO YaCTh BPEMEHU CUIAT B KPYTY);

- aKIEHT Ha B3aMMOOTHOIICHUAX MKy YYaCTHHUKAMU TPYIIIIBI, KOTOPHIC Pa3BUBAIOTCS U
AHATU3UPYIOTCS B CUTYaIlUH «3JIECh U TETIEPhY;

- MPUMEHECHHE aKTHBHBIX METOJIOB TPYIIIIOBOU pabOTHI;

- BepOanu3oBaHHasg pedIeKCUsi MO MOBOAY COOCTBEHHBIX YYBCTB U IMPOUCXOJSIIETO B
rpymre;

- atMocdepa PpacKOBaHHOCTH U CBOOOIBI OOIIEHUS MEXKIY Yy4YaCTHUKAMHU, KIMUMAT
IICUXOJIOTMYECKON 0€30M1aCHOCTH.

OOBIYHO B TPEHUHTE UCIOIB3YETCS TPEXYPOBHEBAs MOJIENb O0yUeHUS: MPHOOpeTeHne —
JEMOHCTpanusi — TpuMeHeHue. J[ns mpuoOpeTeHuss 3HAHWKW B TPEHUHIE HCIOJIB3YIOTCS
uH(pOpMalIKs, MUHU-JIEKIHS, COOOIIEHNe, KHUTH; JUISl AEMOHCTPAIIUU - POJIEBBIE UTPbI, KEWCHI U
Kelc-MeTOJl, JKUBbIC WJUTIOCTPAIIMN U BUACOMDUIBMBL, I IPUMECHEHUS - POJICBBIC U JCIIOBBIC
Urphl, MojienrpoBanue. [IpenogaBaTens-TpeHep NODKEH BIAAETh MCUXOIOT0-TeIarOrHuYeCKUMU
3HAHHUSIMH U IPUMEHSTH X B YI€OHOM IPOIIeCCe; BIAJIeTh METOIaMH MOJTYICHHSI, HAKOTIJICHHSI 1
MpenogHeceHus HHPOpMAIMN yYaCTHUKAM TPEHHUHTA, BIMSHUS HA UX TIOBEIEHUE U OTHOIICHUS;
YMETh COCTABJIATH MPOTPAMMEBI YICOHBIX 3aHITHIA B (hOpMaTe TPEHUHTA.
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1 cemecTp

Kanengapusie
Koa- P CamocTosiTe1bHAS
Ne CpPOKH
HaumMeHoBaHue pa3fesnos U TeM BO Bupn 3ansaTus pabota
n/n H3y4eHUs!
4acoB ol0yyarommuxcs
(m1an)
Paznen 1. Aareopa
MHoxecTBo, orepanuu Hajx
. JleknimoHnHoe
1 | mHOXecTBamu. J[luarpammel Oiinepa— | 2/2 CeHTs0pB Pemuts 3anaun
3aHATHE
Benna
Jlexunonnoe
2 | Lenble u panioHaabHBIC YUCTA 2/4 CeHTs0pB ! Pemuts 3anaun
3aHATHE
Apudmeruueckue onepauuu c
pud patl IIpakTuueckoe
3 | pamMOHAIEHBIMHU gucname, | 2/6 CeHT0pH SaAHsITHe Pemmts 3amaun
npeoOpa30BaHMsl YMCIOBBIX BRIPAKEHHUH
eiictBuTenpHble  unciaa. CTaHmapTHas IIpakTryeckoe
4 A . Aap 2/8 CeHT0pH p PemmTs 3amaun
(hopMa 3anmcH TEHCTBUTENEHOTO YHCTA. 3aHATHE
HatypanpHble U 1enble 4nucia B 3aAadax IIpakTrdeckoe
5 P . 1 A 2/10 CeHT0pH p Pemmrs 3amaun
W3 peaNbHON KHU3HH. 3aHATHE
IIpakTryeckoe
6 IIpu3Haku JeNUMOCTH LIEBIX YUCE 2/12 CeHTs0pH p Pemuts 3amaun
3aHATHE
Apudmernaeckne orepanuu c [IpakTrgaeckoe
7 pu u pall 2/14 CeHT0pH P Pemuts 3amaun
JICCTBUTEIILHBIMHI YHCIIAMU 3aHATHE
Brimonuenue apu(pMeTHUECKUX
. o Jlexunonnoe
8 nedictBuil Hax uncinamu. [lpubnwkennsie | 2/16 CeHTs0ph SaHSTHE Pemuts 3amaun
BBIUUCIICHHSL.
CreneHb C HaTypaJbHBIM U IEJIBIM
. Jlexunonnoe
9 | mokaszareneM. ApudmeTHueckuii kopeHb | 2/18 CeHTs0ph SaHSITHC Pemuts 3agaun
HaTypaJIbHOW CTENEHU
CreneHu c AI[OHAJIBHBIM u JleximonHOE
10 . patl 2/20 CeHTs0ph ! Pemmts 3anaun
JICHCTBUTENHHBIM ITOKa3aTelIeM 3aHATHE
IIpeoOpazoBanue YHCIIOBBIX u
N IIpakTryeckoe
11 | OykBeHHBIX BBIpAXKCHH, coaepkamux | 2/22 CeHTs0pH SAHSTIC Pewuts 3apaun
CTETICHI
. JlexunronHoe
12 | Peuienue noka3aTenbHbIX ypaBHEHUI 2/24 CeHTs0pH ! Pewuts 3agaun
3aHATHE
Pemenne  mpukiagHBEIX — 3agad Ha [pakTraeckoe
13 p A A 2/26 CeHTs0pB P Pemmmrs 3amaun
CJIO’KHBIC TIPOIICHTHI 3aHATHE
IIporpeccus. Apudmernaeckas u
TeOMeTpUYIECKast MIPOTPECCHHU. [pakTrdaeckoe
14 P porp 2/28 CeHTs0pB P Pemuts 3amaun
Beckoneuno yObIBaromas 3aHATHE
reoMeTPHUYECKas IPOrPECCHsl.
Cymma 0GECKOHEUHO yObIBaromeit
o IIpakTuueckoe
15 | reomerpuueckoit mporpeccun. Popmyna | 2/30 CeHtsa0pb SaHsTIC Pemuts 3a1aun
CJIO’KHBIX ITPOLIEHTOB.
Ucnons3zoBanue [IPOTpecCUuun JUIst
IIpakTuueckoe
16 | pemeHusi peanbHBIX 3aja4 MPHUKIagHOTO | 2/32 CeHta0pb SaHSTHE Pemuts 3apauu
XapakTepa
Jlexunonnoe
17 | Onpenenenue jgoraprudma 2/34 CeHta0pb Pemuts 3a1aun
3aHATHE
. JlexunonHoe
18 | CsoiicTa morapupmoB 2/36 CeHTs0pH ! Pemmmts 3amaun
3aHATHE
JlexnonHOE
19 | [decsatuuHble 1 HaTypaibHbIe Jorapudmer | 2/38 CeHts6pn 323{“% Pemurts 3anaun
Jlorapupmuueckue ABHEHUS u JlexnonHoE
20 pr¢ yp 2/40 CeHTs0ph . PemmTs 3amaun
HEpaBEHCTBA 3aHATHE
IoBTOpUTH
21 | Konrponbnas pabora Nel 2/42 CeHts6pn MIPONICHHBIN
MaTepuan
Pa3gen 2. OCHOBBI TPUTOHOMETPUH
Panuannas mepa yrna. IloBopoT Touku JlexunonHoe
22 A pa 'y P 2/44 OkT1a0pb 1 Pemuts 3amaun
BOKPYT Havdasa KOOPIMHAT 3aHATHE
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Onpenenenre CUHyca, KOCHHyca U Jlexunonnoe
23 pel yea, ¥ 2/46 OKTs0pB . Pemmts 3amaun
TaHTeHCa yTiia 3aHATHE
IIpakTuueckoe
24 | 3Haku cuHyca, KOCHHYCa U TAaHT'€HCA 2/48 OKTs0pB p Pemmts 3amaun
3aHATHE
3aBHCUMOCTH MEX Ty CHHYCOM,
JlexkmonHoe
25 | KOCHHYCOM W TaHT€HCOM OJHOTO W Toro | 2/50 OKTs0pB SAHSITHE Pemmts 3amaun
Ke yriaa
IIpakTuueckoe
26 | TpuroHOMETpPHYECKHIE TOKACSCTBA 2/52 OKTs0pB p Pemmts 3amaun
3aHATHE
JlexunonHoe
27 | ®opMymBI CIIOKEHHS 2/54 OKTs0pB ! Pemmts 3amaun
3aHATHE
CuHyc, KOCHHYC M TAaHICHC JBOIHOTO JlexunonHoe
28 ye, ¥ A 2/56 OKT0ph 1 PemmTs 3amaun
yriaa 3aHSITHE
IIpakTueckoe
29 | dopmynsl IpUBEACHUSL 2/58 OKTs10pb P Pemuts 3anaun
3aHSITHE
IIpumenenue ¢GopMyn TPUTOHOMETPUU IIpakTudeckoe
30 P bopmy p P 2/60 OKT0ph P Pemuts 3anaun
TIPY PEIICHUH 3324 3aHSITHE
Apxkkocunyc. Perenne ypaBHeHuUs cos(X
P Y P ( u) JleknmonHoe
31 | = a. Apkcunyc. Pemenue ypaBHeHuil | 2/62 OKT0ph SaHSTHE Pemnts 3anaun
sin(x)=a
ApKTaHTeHC W apKKOTaHreHC. Perienue JleknmonHoe
32 P . P 2/64 OKTs10pb ! Pemmts 3anaun
ypaBHeHHH tg(X)=a u ctg(x)=a 3aHATHE
IIpeobpa3oBaHne TPUTOHOMETPHUCCKIX [IpakTrdaeckoe
33 peoop . P p 2/66 OKTs0pB P Pemmrs 3amaun
BBIPa)KCHUI. 3aHATHE
TpuroHoMeTpudeckue ABHCHUS, JlexonHOE
34 P p P 2/68 OKTs0pB 1 Pemmts 3amaun
CBOJISIHECS K KBaIPATHBIM 3aHATHE
OnmHOpOIHBIE TPUTOHOMETPHUYECKIEC JlexronHOE
35 JIHOpOAL p p 2/70 OKTs0pB 1 Pemmrs 3amaun
YpaBHCHHS 3aHATHE
Cymma u pasHocTh cuHycoB. Cymma u IIpakTuaeckoe
36 Y P Y ™ 2/72 OKTs0pB P Pemmts 3amaun
Pa3HOCTh KOCHHYCOB. 3aHATHE
[HoBTOpUTH
37 | KonTponsHas padora No2 2/74 OKTs0pB TIPOUIEHHBIN
MaTepuai
Paznen 3. DyHKuuM, X CBOIicTBa U rpadguKkH
OnpeneneHre YUCIOBOM HKIAU U JleknmonHoe
38 bex . ymxu . | 2/76 Hosi6pb ! Peruts 3a1aun
crocoOsI ee 3amanus. CBoiicTBa GyHKIUI 3aHSITHE
o JlekmonHoe
39 | Usyyenue moHATHs 0OpaTHOM PyHKIUN 2/78 Hos6pb 3;{”% Pemuts 3apauu
I'padux HKI[UH. UccnenoBanue IIpakTHueckoe
40 padp bynr A 2/80 Hos6pb P PemmTs 3amaun
(yHKIHH. 3aHITHE
[TocTpoenue rpaduxkoB HKIUH.
P pag by JlekmonHoe
41 | DOyHKIMOHATBHBIC 3aBUCUMOCTH B | 2/82 Hos6pb SaHSTHE Pemuts 3amaun
peabHBIX TpoIeccax
CrencHHBIE, IMOKa3aTeIbHbIE u JlexonHOE
42 2/84 Hosi6pb 1 Pemuts 3amaun
JorapupmMudeckue yHKIHA 3aHATHE
CpoiictBa ® TrpauKH  CTENCHHEBIX,
[IpakTuueckoe
43 | mokazaTenbHBIX ® Jorapudpmudeckux | 2/86 Hosi6pb SAHSTIE Pemmmts 3apaun
(hyHKIHA.
JlekimonHoe
44 | TpuroHOMeTpUYeCKHe (PYHKITUH 2/88 Hosi6pb ! Pewuts 3anaun
3aHATHE
Hcnons3oBanue rpadukoB GyHKIHMA 15 IIpakTuaeckoe
45 P uq) (byHKuuid 1 2/90 Hosi6pb P PemmTs 3amaun
pellieHAs yPaBHEHUH W CUCTEM. 3aHATHE
IoBTOpPUTH
46 | KonrpombHas pabota Ne3 2/92 Hos6pb MIPONICHHBII
MaTepuai
Pa3nen 4. Kom0nnaropuka
MN3yyenne mpaBuia KOMOWHATOPHUKH. JlekmonHoe
47 i p P 2/94 Hos6pb ! Pemuts 3amaun
[TpaBuno npounsBeneHUs 3aHSITHE
JlekimonHoe
48 | Pa3Mmernenus, coueTanusl, MEPECTaHOBKH 2/96 Hos6pb BaLII-ISlTI/Ie Pemmts 3amaun
49 | TlepectanoBkn wu (aktopuan. Yucmo | 2/98 Hos6pb ITpakTudeckoe PemuTs 3a1aun
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couYeTaHui. 3aHATHE
TpeyronbHUK [MTackans. dopmyna IIpakTudeckoe
50 pey pMYy 2/100 Hos6pb P Pemuts 3anaun
6maoma HeioToHa 3aHATHE
Pemenne  mpakTHueckmx — 3amad  C
IIpakTuueckoe
51 | ucmomp30BaHUEM mpasun | 2/102 Hos6pp SaHsITHe Pemmts 3amaun
KOMOWHATOPUKH
Pa3gen 5. DiaeMeHTHI TeOpPHH BEPOATHOCTEl H CTATHCTHKH
IIpencraBneHne NaHHBIX U OMUCATENbHAS
N N JlexunonHoe
52 | cratuctuka. burapHsIii ciaydaiinsnii onsir | 2/104 JHexabpn SaAHSITHE Pemmts 3amaun
(ucrieITaHMe), yCIeX U HeyOaJa.
JlexunonHoe
53 | CoGrrTus. BepostHOCT cOOBITHS 2/106 JHexabpn ! Pemmts 3amaun
3aHATHE
IIpumepsnt [IPUMEHEHHUS
MaTEeMaTHYECKOTO OXKUTaHUS
IIpakruueckoe
54 | (cTpaxoBaHue, norepes). | 2/108 Jexabpn SaHsTIC Pewuts 3agaun
MaTeMaTHUeCKOEe  OXKHIAHHE  CYMMBI
CITy4aiHBIX BEJTHYHH.
Oneparyu HaJ COOBITUSIMHU:
N IIpakruueckoe
55 | mepeceuenue, oObemuHEeHHME CcoObITHI, | 2/110 Jexabpn SaHsTIC Pewmuts 3agaun
MPOTHBOIOJIOXKHEIC COOBITHS.
Crnoxxenue BeposiTHocTell. HezaBucumeblie IIpakTueckoe
56 p N 2/112 Jexabpn P Pemmrs 3amaun
COOBITH. YMHOKEHUE BEPOATHOCTEH 3aHATHE
Ciy4aiiHple BEJIIUYWHBI. CHTpaJIbHbIC IIpakTraeckoe
57 i N Henrp 2/114 Jexabpn P Pemmts 3amaun
TEH/ICHINH CIIYYalHON BETUIUHBI 3aHATHE
JlekmonHoe
58 | Jucmepcus u cTaHAapTHOE OTKIIOHEHHE. 2/116 Jexabpn 3;“% Pemmmts 3amaun
HCTICPCHH TEOMETPUYIECKOTO " JlexronHOE
59 A p P 2/118 Jexabpn ! Pemuts 3a1aun
OMHOMHAIHHOTO paclpeIeIeHuUs. 3aHATHE
3akoH OOJBIIUX 4YHUCENI. BBIOOPOYHBII IIpakTraeckoe
60 . P 2/120 Jexabpn P Pemmts 3amaun
METOJ HCCIICAOBAHH. 3aHATHE
o IoBTOpUTH
HenpepriBHBIE  cay4aliHBIE BEITUYUHBI [IpakTrgaeckoe . .
61 2/122 Jlexabpb PO IeHHBII
(pactipenesnenus). 3aHSITHE
MaTepuai
IToBTOpPUTH
62 | KoutponbHas padota No4 2/124 Jexabpb MPONICHHBIN
MaTtepuan
IIpakTHueckoe
63 | I[loBTOpEeHUE N3yUYEHHOTO 2/126 JlexaOpb P Pemuts 3a1aun
3aHSITHE
IToBTOpPUTH
64 | UroroBas KOHTpoJIbHAs paboTa 2/128 JlexaOpb MIPONICHHBII
MaTepHua
Bcero yacoB 128
2 cemecTp
Kanengapubie
Koa- Aap CamocrosiTe/bHAS
Ne CPOKH
HaunmeHoBaHMe pa3aeioB H TeM BO Bua 3ansatus pabora
n/n HU3y4eHUst
4acoB odyuarommxcsi
(nJ1an)
Pa3znen 6. Hauana maTeMaTH4ecKOro aHaIu3a
HenpepsoiBHas HKIHS. [Ipenen Jlexmonnoe
65 pep (bynKu pe 2/130 SaBapn 1 Pemmts 3amaun
TIOCJIEZIOBATEIILHOCTH. 3aHSATHE
IToustue MIPOU3BOTHOM ee Jlekmonnoe
66 . P FUOH, 2/132 SlaBapn ! Pemmts 3amaun
MEXaHWYECKUN CMBIC]I. 3aHATHE
o Jleknmonnoe
67 | TlpousBoaHast CTENEHHON (YHKITUU 2/134 SAuBapp 1 Pemmts 3agaun
3aHATHE
Jlekmonnoe
68 | IpaBuna quddepeHunpoBanus 2/136 SnBaps ! Pemuts 3anaun
3aHSATHUE
[IpousBoaHbIC HEKOTOPBIX JlekoHHOE
69 P A " P 2/138 SuBapn . Pemmts 3amaun
AJIEMEHTAPHBIX (YHKIUH 3aHSATHUE
70 | Tlpumenenue npou3BOAHBIX | 2/140 Ddepaiib ITpakTuueckoe Pemurts 3amaun
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AJIEMEHTAPHBIX (YHKIUN MPH PEIICHUU 3aHITHE
3a71a4
. . JlexmmonHoe
71 | I'eoMeTprudecKkuii CMBICI IPOU3BOTHON 2/142 Oeppais SAHSITHE Pemute 3amaun
IIpakTHdueckoe
72 | IlpowsBogHAs ¥ SKCTPEMYMBI (PYHKITHH 2/144 ®deBpais p SaAHSITHE Pemmts 3amaun
IIpoBeacHNE ¢ TOMOIIBIO MPOHM3BOIHOM IIpakTHdeckoe
73 p p A 2/146 ®deppais p Pemmts 3amaun
HCCIIeAOBaHMS (QYHKITNA 3aHATHE
IlepBooGpasHas. Tabmuma JlekumonHo€e
74 p P 1 2/148 Oeppais Pemmts 3amaun
MIEPBOOOPA3HBIX. 3aHATHE
Wurerpan, T€OMETPUYECKUI u
H3HMICCKAHN CMBICTT HHTETpana. JlexmmonHoe
75 b P 2/150 ®deBpalib 1 Pemmts 3amaun
Beruncnenue wuHTErpaza mo Qopmyiie 3aHATHE
Herorona—Jleiibuuma
IToBTOpPUTH
76 | KonrponbHas padota Ne5 2/152 ®Deppaib HIPOUJCHHBIN
MaTtepuan
Paspnes 7. YpaBHeHHsI M HEPABEHCTBA
W3yuenne  Tteopuu aBHOCUJILHOCTH JlekuroHHOE
77 y . P p 2/154 Mapt . Pemmts 3amaun
YpaBHEHUH U €€ IPUMEHEHHUS 3aHATHE
OOume METoAbl pelieHus aBHEHUIA.
= /b P P IIpakTuueckoe
78 | Meron pa3iokeHHs Ha MHOXuTenu. | 2/156 Mapt SAHSTHE Pemmte 3amaun
MeTto1 BBEIEeHUS] HOBOM IIEPEMEHHOM
Pemenne HEpPaBEHCTB c OJTHOH IIpakTHdueckoe
79 . P A 2/158 Mapt P Pemute 3agaun
TIEpEMEHHOIA. 3aHATHE
Pemenne HEPABEHCTB METOI0M IIpakTrueckoe
80 P n 2/160 Mapt P Pemute 3agaun
HHTEPBAJIOB 3aHATHE
Pemenne cucteM ypaBHEHHI METOJOM
MIOJICTAHOBKH METOIOM IIpakTrueckoe
81 a i A 2/162 Mapt P Pemute 3agaun
are0panvdeckoro CIOXKCHHUS U METOAOM 3aHATHE
BBEJICHUS] HOBOU IIEPEMEHHOMN
Pemienne HppalMOHaTbHBIX u
- [IpakTrueckoe
82 | mokaszaTenabHBIX ypaBHEHUU u | 2/164 Mapr SAHSTHC Pemuts 3agaun
HEPaBEHCTB.
IToBTOpPUTH
83 | KontponsHas pabota Ne6 2/166 Mapt PO IeHHBII
MaTtepuan
Pa3gen 8. IlpsiMble M VIOCKOCTH B MPOCTPAHCTBE
IIpeamer CTEpEOMETPUH aKCHOMBI
P P pr, JleknoHHOE
84 | crepeomeTpun. [MapamnensHocts | 2/168 Mapt SAHSITIE Pemute 3amaun
TIPSIMBIX, IPSIMOH ¥ TUIOCKOCTH
B3anmMHOE pacmonokeHne MPSIMBIX B
[IpakTuueckoe
85 | mpoctpanctBe. VYron wMexnay aByms | 2/170 Arnpenb SAHSITHE Pemmte 3amaun
TIPSIMBIMH
ITapamrensHOCTE TIOCKOCTEH. Terpas, JlexmmonHoe
86 P padp 2/172 Arnpenb 1 Pemute 3agaun
1 TIapaJuIesIeue T 3aHATHE
IlepnieH UK YIIPHOCTE MPSIMOM H
PHCHAMIYIAD p [IpakTuueckoe
87 | mIockocTH. Teopema W) Tpex | 2/174 Arnpenb SAHSTHE Pemmte 3amaun
MIePIECHINKYIISIpax
[lepneHauKkyasip ¥ HaKJIOHHBIE. YTOI
. IIpakTnueckoe
88 | mexmy PSIMOiA u IUIOCKOCTRIO. | 2/176 Ampenb SaAHSITIC Pemmts 3amaun
JIByrpaHHbli yroa
IToBTOpPUTH
89 | KonTponsHas padora Ne7 2/178 Amnpenb PO IeHHBIH
MaTrepuan
Pa3gen 9. MHOrorpaHHUKM M KpyrJjble TeJa
ITonsitue muororpannuka. Ilpuzma. Ila JlexmmonHoe
90 p p 2/180 Amnpenb Pemmts 3amaun
ITapannenenunen. 3aHIATHE
IIupamuna.  YcedueHHas  nMpamuja.
» o JlekunoHnHOE
91 | ITnomans OOKOBOM Hu moJiHO# | 2/182 Arnpenb SaHSTHE Pemmts 3amaun

TOBEPXHOCTHU NHUPAMHUJIBI.
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IIpaBuiabHBIE MHOTOTPAHHUKU: OKTad, JlekunoHHOE
92 P P AP 2/184 Arnpenb . Pemmts 3amaun
JOJIEKAdIP U UKOCAdIP. 3aHATHE
WITHHIP. IInomane MOBEPXHOCTH JlexmmonHoe
93 a AP P 2/186 Amnpenp Pemmts 3amaun
OUIAHApA 3aHATHE
Konyc. Ilmomans OOKOBOM M ITOJHON JlexmmonHoe
94 Y A 2/188 Amnpenb Pemmts 3amaun
MTOBEPXHOCTH KOHYCa 3aHATHE
Cthepa wm map. VYpaBHeHHE CdepHL.
JlexmmonHoe
95 | B3aumHoe pacnonoxkenue chepsr u | 2/190 Amnpenp SAHSITHE Pemmts 3amaun
IUIOCKOCTH
Brrancnenne 3JIEMCHTOB
. ITpakTnueckoe
96 | MHOTOTpaHHWKOB: p&Opa, mamaroHamu, | 2/192 Amnpenb SaAHSTIC Pemmts 3amaun
YIJIBL.
Ilousarue oObema. O6beM
. JleximonHoe
97 | NpsSAMOYTOJIBHOTO napaienenunena. | 2/194 Mait SAHSTHE Pemts 3agaun
O0BeM MpsIMOi TPU3MBI ¥ [IMIIMHIPA
. IIpakTuueckoe
98 | OOBeM mUpaMUIbL, KOHYCA U Iapa 2/196 Mait p Pemmts 3agaun
3aHATHE
CeyeHrss MHOTOIpaHHHMKOB M Iapa. " [IpakTnueckoe
99 p P 2/198 Mait P Pemmts 3amaun
[IpaBuna nmoctpoeHus. 3aHATHE
PaccrosgHue OT TOYKM OO0 INIOCKOCTH,
. . JleximmonHoe
100 | paccrossHMe OT mpsAMOi A0 miockocTu. | 2/200 Mait SARSITHC Pemuts 3a12un
Brrancrienue yrios.
Tema  BpameHus. WIHHApHYECKAs . JleknmonHo€e
101 palil H P 2/202 Mait 1 Pemute 3agaun
ITOBEPXHOCTH U €€ pa3BEPTKA. 3aHATHE
Konnueckas IIOBEPXHOCTH H ee N JleknmonHo€E
102 .. P 2/204 Mait 1 Pemute 3agaun
pa3BEépTKa. 3aHATHE
KomOunanus Tea BpaIllcHUS H . JlexmmonHoe
103 H parll 2/206 Mait 1 Pemmmts 3agaun
MHOTOrpaHHHUKOB. [logobue Te. 3aHATHE
IToBTOPUTE
104 | KonTponsHas padota Ne§ 2/208 Mait PO CHHBIN
MaTrepuan
Pazgen 10. KoopauHaThl H BEKTOPBI
BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE.
JleximonHoe
105 | CnoxxeHue, BbIUMTAaHUE W YyMHOXeHue | 2/210 Hronb SAHSTHE Pemuts 3agaun
BEKTOPOB.
Pasnoxenune BEKTOPA o TpEM
JleximmonHoe
106 | HexomruiaHapHbeIM BekTopam. I[lpaBmio | 2/212 Hronb SAHSTHE Pemuts 3agaun
napajuiesienumnena.
Pemenue 3ajad, CBSI3aHHBIX c
N . [IpakTrueckoe
107 | npumenenneM mpaBui  JAeictBuid ¢ | 2/214 Hronb SaHSTHE Pemuts 3agaun
BEKTOpaMH.
IIpssMoyroJiIbHAs cHCTEMa KOOPAMHAT B JleknmonHoe
108 P yr P 2/216 Uronn 1 Pemute 3agaun
npocTpancTBe. KoopamHATE BeKTOpa 3aHATHE
. IIpakTHueckoe
109 | Ipocreiimue 3a1auu B KOOpAXHATaX 2/218 Hronb p Pemute 3agaun
3aHATHE
IIpakTHdueckoe
110 | CkansipHoe npousBeeHHE BEKTOPOB 2/220 Uronb p Pewuts 3a1aun
3aHATHE
Brrunciienue yrioB MexXIy MpsIMBIMHA U
IockocTAMU. KoopauHaTHO-BEKTOPHBIH IIpakTHueckoe
111 P P 2/222 Uronn p Pemute 3agaun
METOJl TPHU PEIIEHUH TEOMETPUIECKHUX 3aHATHE
3a7a4
IIpakTnueckoe Hosroprs
112 | IloBTOpEeHNE U3YICHHOTO 2/224 Wronb p PO CHHBIN
3aHITUE
MaTtepuan
Koncyabranus
DK3aMeH
Bcero uacos 224
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. O0aacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCLMIUIMHBl MaTeMaTHKa, BXOJAIIEH B COCTaB IMPOrpaMMbl IOATOTOBKH CIIELUAINCTOB
cpeanero 3BeHa mno crneuuanbHoctd 40.02.03 IlpaBo u cyneOHoe aAMHHUCTPUPOBAHHE
(ykpynuénnas rpymnma crnenuanbHocTel 40.00.00 FOpucnpynennus). O6beM YacoB Ha
ayJUTOPHYIO HAarpy3Ky MO JUCHUIUTMHE 224, Ha CAaMOCTOATENbHYIO padoTy 8.

2. O0beKTBI OLICHUBAHHUA — Pe3yJIbTAThI 0CBOCHHS JMCIUIIIHHbI

@®OC n03BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTaThl OCBOSHUS AUCLMIIIINHBI:

OcBoeHnne copepkaHusi ydeOHOM AUCHUIUIMHBI 00ECIIEUNBACT JTOCTUKEHHUE CTYJCHTaMHU
CIIEYIOIIUX PE3Y/IbTATOB:

JMYHOCTHBIX:

B pesynprare u3yyeHHs MaTeMAaTUKM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEAYIOIINE INYHOCTHBIE PE3YIIbTAThI:

1) rpax1aHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TIPAKJAHCKOM MO3MLMM  OOYyYaloolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBa, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OIPOCHI U JAPYroe), yMEHUE B3aUMOJIEUCTBOBATH C COIMAJbHBIMM HMHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUECHUEM;

2) [aTpUOTHYECKOTO BOCIHTAHUS: CPOPMHPOBAHHOCTH POCCHMCKON TpakJaHCKON
UICHTUYHOCTH, YBOXKEHUS K MPOLUIOMY M HACTOSAILIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHHE K JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BaHUE 3TUX JOCTHKEHHUH B APYIUX HAyKaX, TEXHOJOIHSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HaHME JYXOBHBIX LIEGHHOCTEH pocCUICKOro Hapoaa, CQOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUUYECKOIO IOBEJCHUS, CBA3AHHOIO C IPAKTUUYECKUM IPUMEHEHUEM JOCTUKEHUU
HayKd M JESTEIbHOCTbIO YUEHOI0, OCO3HAHUE JIMYHOIO BKJIAJa B MOCTPOCHHE YCTOWYMBOIO
Oynyuiero;

4) 5cTeTUYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIIeHUH, pacCyKACHUH, BOCIPUUMUYUBOCTD K MaTEMAaTUYECKUM acleKTaMm
Pa3IUYHbBIX BUJIOB UCKYCCTBA;

5) ¢pu3n4ecKoro BOCHUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOTo U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryysgpHas (u3nueckas aKTUBHOCTB),
¢u3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0POBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, MHTEpEC K paziIMuHbIM cdepam
npo(hecCHOHANBHON JESITEIbHOCTH, CBSI3aHHBIM C MaT€MaTHKON M €€ NMPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud U pealn30BBIBATE COOCTBEHHBIE
JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaT€MaTH4YECKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B pEIIEHUHU
MPAKTUYECKHX 3a7[ad MaTeMaTHUeCKON HalpaBIeHHOCTH;

7) 3KOJOrMYECKOr0 BOCITUTAHMUS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKOM  KYJAbTYphl, IOHMMAaHHUE BIUSHHUS  COLMAJIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMANbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B OOJIACTH OKpYXarolleil cpeibl, MiIaHupOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKaloIel Cpeibl;

8) LIEHHOCTH HAayYHOT'O MTO3HAHUS:
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c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOLIECTBEHHOW TMpPAKTUKHU, IMOHMMAaHHE MaTeMaTUYeCKOM Hayku Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYUMOCTH Uil Pa3BUTHUS LIMBUIM3AINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTUUYECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpyIIIIE.

MeTanpeJIMeTHbIX:

B pesynbTate OCBOEHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromerocss OyayT cGOPMUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIolIMecss  OBJAJCHHEM  YHHBEpPCaJIbHBIMU  [O3HABATEIBHBIMH  JCHCTBUAMU,
VHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSMU ¥ YHHBEPCATHHBIMU PETYISTHBHBIMU
NEUCTBUSIMUA

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

bazoevie nozuueckue oeiicmeus:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA Ui 000OIIeHUS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBATH U MPe0oOpPa3OBBIBATH CYXKACHUS: YTBEPAUTCIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE,

BBISIBJISTh MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTUBOpEYHUs B (akrax,
MaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUCHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITENILHO JIOKAa3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUHN (IIPsIMbIE U OT
MPOTUBHOTO), BBICTPAUBAaTh AapPryMEHTAIUIO, TPUBOAUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCO0 pemeHnus y4eOHOW 3a1a4un (CpaBHUBATh HECKOJBKO BapUAaHTOB PELICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HaHUsA, (GOpMYyIUpPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJUTh  CaMOCTOSITEIbBHO  CIUTAHHUPOBAHHBIM  DKCIIEPUMEHT, HCCIEIOBaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OO0bEeKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNFHO (OPMYIHUPOBATh OOOOIIEHHS] M BBIBOJIBI MO pe3yidbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Paboma c ungpopmaueii:

BBISBJIATH NeUIUTH HH)OpPMAIIMH, JaHHBIX, HEOOXOAUMBIX JIi OTBETAa HA BOMPOC U JIS
pEIIeHUS 3aa9H;

BBIOMpaTh  MHPOPMAIIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THIIOB, AaHAJIU3HPOBATh,
CUCTEeMAaTH3UpPOBAaTh W HMHTEPIPETUPOBATH HH(DOPMAIMIO pPAa3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

CTPYKTYPUPOBATh MHPOPMAIIHUIO, PEJCTABIATh €€ B Pa3IMYHBIX (popMax, WILTFOCTPUPOBATH
rpaduvecKku;

OIICHWBATh HANEKHOCTH HWH(MOpPMAIMK 1O  CaMOCTOSITENIbHO  C(HOpMyIHpPOBAHHBIM
KpUTEpUIM, CHOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.
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KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA

BOCIIPUHMMATh U (DOPMYIMpPOBAaTh CYXKJIEHHS B COOTBETCTBUU C YCIOBHUSMH U LEJISAMHU
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U IMCHbMEHHBIX
TEKCTaxX, JaBaThb IIOSACHEHUS 10 XOAY pELICHHs 3aJa4d, KOMMEHTHPOBAaTh IIOJTY4YCHHBIN
pe3yJbTaT;

B XOz€ OOCYXAEHHUs 3a7aBaTh BOINPOCHI IO CYILECTBY OOCYXIaeMOW TeMbl, MPOOJIEeMBl,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEIEHHbBIE HA MOMCK PELIEHMs], CONOCTAaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB Juayora, oOHapyKuBaTh Pa3jIM4Ke U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IIPEACTABIIATh PE3YyIbTaThl PEIUEHUS 3aJaud, OSKCIIEPUMEHTA, HCCIENOBaHMs, INPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopzanuzayus:

COCTABIIAATh IUIAH, AJTOPUTM pEIICHHs 3aJauyd, BBIOMpPATh CIIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CamoKkonmponb, IMOYUOHATLHBIIL UHMELIEKM:

BJIJICTh HABBIKAMU TTO3HABATEIHHON peQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUH U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HUX  pe3yibTaToB, BIaJeTh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIICHUs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PEUICHMM 3aJayd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMS pe3yJbTaTOB JIEATEIILHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

Coemecmnan deamenbHocmy:

MIOHUMAaTh U HCII0JIb30BaTh MPEUMYIECTBA KOMAHIHOM M HMHIUBUIYaIbHOW pabOThHI IpU
pelieHMH y4eOHBIX 3a/a4, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW palOThI, paclpeAcisTh BUIBI pabOT, MOTOBApUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyXkIeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4I€HaMHU KOMAaHIbl, OLIEHHMBATh KAauecTBO CBOEro BKJaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKe KaK 4acTH MHUPOBOM KyJIbTYypbl U MECTe
MaTeMaTUKd M WH(OPMAaTUKU B COBPEMEHHOM IMBWIM3AIMM, CIIOCO0AX OMMCAHUS SIBICHUMN
pEAIBHOTO MHpPa HAa MATEMAaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTb IMPEACTAaBICHUM O MaTeMaTHYEeCKUX TMOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, NO3BOJIIOIINX ONMMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCH] U SBIICHUS,
B TOM YHCJIE C TIOMOIIbI0O HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIl;

BJIJICHUE METOJaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB DELIEHUS, YMEHUE HUX IPUMEHSTH,
MIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELICHUS 3a1a4;

BJIQJICHUE CTAHJAPTHBIMU [pUEMaMH pELICHHUsS palMOHAIBHBIX U HMpPpalMOHAIbHBIX,
MOKa3aTeIbHbIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOro aHajIu3a U
UX CBOICTBax, BJaJ€HUE YMEHHMEM XapaKTepH30BaTh IOBeACHHE (QYHKIUI, HCIOJIb30BaHUE
MIOJIyYEHHBIX 3HAHUH J1JIs ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

BJIQ/ICHUE OCHOBHBIMU TIOHATHUSMU O IUIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;
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c(OPMHPOBAHHOCTH YMEHHSI paclo3HaBaTh FeOMETPUUECKUE QUTYpHl Ha YEPTEKaX, MOJEIIAX
U B pEAIbHOM MHUPE;

NPUMEHEHHE HW3YYEHHBIX CBOHCTB TreoMeTpudecknx ¢uryp u GopmMyn ais pelieHus
FeOMETPUYECKHX 3a/1a4 U 3aJa4 C IPAKTUYECKUM COJIEPIKAHUEM;

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

YMEHUH HaxXOAWTh M OLEHMBATh BEPOATHOCTU HACTYIUICHHS] COOBITMM B INpPOCTEHIIMX
IIPAKTUYECKUX CHUTYyallUssX M OCHOBHBIC XapAKTEPUCTUKU CIyYalHBIX BEIWYMH; BIIAJICHUE
HaBBIKAMH MCIIOJIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUU 3a1a4.

B pe3yabrare m3ydyeHusi yueOHoro mpeamera «MaremMaTuka» Ha ypPOBHe CpeIHEro
o0mero odpasoBanus o0y4aronuiics Ha 06a30BOM YPOBHE HAYYHTCH:

Yucna u evruucnenus:

ONEPUPOBATh MOHATUSAMH: PAIHOHAIBHOE W JCHCTBUTEIFHOE YHCIO, OOBIKHOBEHHAs H
JecATUYHas ApoOb, POLIEHTHI;

BBITOJIHATH apU(PMETUIESCKHE OTIEPALINHU C PAIIMOHATIBHBIMH U ACUCTBUTEIHHBIMH YHCIIAMH;

BBINOJIHATh NPUOIMKEHHBIE BBIUMCICHUS, HUCIOJb3ys IIPaBUIa OKPYIJIEHUs, JelaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUII;

OIIEpUPOBATh MOHATHSMHU: CTENEHb C LENbIM IOKa3aTeleM, CTaHaapTHas ¢Gopma 3alucu
JEHCTBUTENBHOTO YMCJIa, KOPEHb HATypaJlbHOM CTENEHM, WUCIIOJIb30BATH MOAXOMAALIYI0 (OopMy
3allUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHUs] TPAKTUYECKHUX 3a7a4 U IPECTaBICHUS JAHHBIX;

OIIEpUPOBATh MOHATUSIMH: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO YIJIA, UCIOJb30BaTh
3aIllUCh ITPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIUHY;

OIIEpUPOBATh MOHATUSAMU: HATypalIbHOE, 1I€JI0€ YHUCII0, UCIOIb30BaTh IPU3HAKU JETUMOCTU
LEJIBIX YMCel, pa3JI0kKEeHUe YUCIa Ha IPOCThIE MHOKUTEIH JUIs peILieHHs 3a1a4;

OIIEpUPOBATh NOHATUEM: CTENEHb C PAllMOHAIBHBIM IIOKA3aTEIIEM;

OIIEpPUPOBATH MOHATHIMU: JIOTapU(M Yncia, 1eCATUUHBIE U HaTypallbHbIE JIOTapu(MBI.

VYpasnenus u nepasencmea:

OIIEpPUPOBATH MOHATUSAMH: TOXJIECTBO, ypaBHEHME, HEPAaBEHCTBO, IIEJIO€, PallMOHAIBHOE,
MppalMOHATIbHOE YpPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPHUUECKOE YPaBHEHUE;

BBIMOJIHATE ~ NpeoOpa3oBaHUsl ~ TPUTOHOMETPHUECKMX  BBIpAXEHHH W peliaTth
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NPeoOpa30BaHUs ILEbIX, PAllMOHATIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U HPPALMOHAIIBHBIX YPaBHEHUN U HEPABEHCTB;

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

MOJICIMPOBaTh peajbHbIE CHUTyallUd Ha s3bIKE anreOpbl, COCTABISATh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJadyM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BaHUEM allnapaTa aareopsl;

MIPUMEHSTh CBOMCTBA CTENEHU JJIsl TPEOOPa30BaHUsI BIPAXKEHUM, ONIEpUPOBATh MOHITUSIMHU:
II0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI TOKA3aTEIbHBIX YPaBHEHUI
Y HEPaBEHCTB;

BBIMOJIHATE MPeoOpa3oBaHUsl BBIPAXKEHUH, COJepXKalIMX Jorapupmbl, OINEPHUPOBATH
MNOHATUSIMM:  JIOTapU(MHUUECKOE YypaBHEHHME M HEPaBEHCTBO, pellaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PEIICHUS TPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMHU: CHCTEMA JIMHEHHBIX YpPAaBHEHUN M €€ pEIIEeHUE, HCI0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs pEelIeHUs MPaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHMs NMPOCTEHIIMX CUCTEM M COBOKYINHOCTEW pallMOHAJIBHBIX YpaBHEHHM H
HEPABEHCTB;

MOJICIUPOBaTh peajbHbIE CHUTYyallUd Ha S3bIKe aureOpbl, COCTABJIATH BBIPAKEHMUS,
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YpaBHEHHMSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33Ja4H, UCCIEI0BATh MTOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

Dyukyuu u epaguxu:

OIIEpPUPOBATh MOHATUAMM: (PYHKIUS, CIIOCOOBI 3aaHus (PYHKIMHU, 00NACTh OINpPENeIICHUS U
MHOXECTBO 3HaUCHHUH (YHKIMH, TpapuK QYHKIIUH, B3aUMHO 00paTHbIC (PyHKIINY;

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

UCIOJIb30BaTh Tpaduky GyHKIMH 1)1 peLIeHns] ypaBHEHUH;

CTPOUTh W YHUTATh TpadUKd JTUHEWHOW (PYHKUUHU, KBAaAPATHYHOW (YHKIMH, CTETIEHHON
(GYHKLUU C LEeJIbIM [T0Ka3aTeleM;

UCMOJB30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH NpHU
pELICHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBHCUMOCTH MEX/1y BEJTUUYNHAMH;

ONEPUPOBATh MOHATHSAMHU: IepUoAnYecKas (YHKIMS, IPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HanOOJbllee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IIPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIEA0BaHUs (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpPUPOBATH  TOHITUSAMHU: rpaduKkd  TOKa3aTeNbHOW,  JIOTApUPMHYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIUI, 1300paXkaTh UX Ha KOOPJIUHATHOW IUIOCKOCTH U UCHOJIb30BATh
JUISL PeUICHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IIOCKOCTH I'paUKU JUHEHHBIX YPaBHEHUH M UCIOJIb30BaTh
UX JUIS PELICHMS CUCTEMBI IMHEHHBIX YPABHEHUM;

UCIOJIb30BaTh I'paMKU QYHKIUHI 1715 MCCIIEOBAHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYrUX
y4eOHBIX AUCUIUTUINH.

Hauana mamemamuueckozo ananusa:

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

OIIEpPUPOBATH MOHATUSAMH: OECKOHEYHO YOBIBaroIasi reoMeTphyuecKkas Mporpeccus, cymMma
0eCcKOHEUHO yOBIBAOLIEH reOMETPUUECKO IPOrpeccuy;

3aJaBaTh MOCJIEIOBATEIHPHOCTH PA3IMYHBIMU CIIOCO0AMH;

UCIOJb30BaTh CBOMCTBA IOCJIEIOBATENBHOCTEH M NPOTrpecCUil Uil pPELIeHUs PpeasbHbIX
3aJ1a4 NPUKIIAJHOTO XapaKTepa;

OINIEpPUPOBAThH MOHATUAMU: HENpEpbIBHAS (PYHKLUS, MPOU3BOIHAS (DYHKIMH, HCIIOJIB30BATh
reOMEeTPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOJIHOM /ISl pEeLICHUS 33/1a4;

HaXO/JUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (QYHKUUH, BBIYUCIATH NPOU3BOIAHBIE CYMMBI,
NIPOM3BEACHHUS, YACTHOTO (PYHKITHIA,

UCMOJb30BaTh IPOU3BOAHYIO [UId HCCIEeIOBaHMA (YHKUMHM HAa MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPahuKOB;

MCIOJIb30BaTh MPOU3BOIHYIO JUIS HAX0XKIEHUS HAWITYYIIEro pelieHus] B IPUKIIAJIHBIX, B TOM
YHCIIe COIMAIbHO-IKOHOMUYECKHX, 3a/1a4aX;

ONEpUPOBATh TMOHATHUAMHU: IEepBOOOpa3Has M HWHTErpaj, MOHUMAaTh TE€OMETPUYECKHH |
buznyecKuil CMbICI UHTETpaa;

HaXO/JUTh TEepBOOOpa3HbIE DJIEMEHTAPHbIX (YHKIMHA, BBIYHCIATH MHTErpail 1Mo ¢opmyie
Hrerorona—Jleiibnuna;

pemaTh NPUKIAJHBIE 33/la4id, B TOM YHCJE COLUATbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIN3A.

Mnooicecmesa u nocuka:

OTIEPUPOBATH TOHATHSIMU: MHOXKECTBO, OTIEPAINY HaJl MHO)KECTBAMH,

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

OIEpPUPOBATH MOHATHIMU: OIpEICIIEHUE, TEOPEMA, CIIeICTBUE, JOKA3aTEIbCTBO.

T'eomempus

OIEpPUPOBATH MOHATHIMU: TOUKA, MPSIMasi, ITNIOCKOCTb;

39



MPUMEHSTh aKCUOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3ajay;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD NPSAMBIX U INIOCKOCTEM;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OIIEpPUPOBATH NOHATUSAMHU: IBYTPAHHBINA YroJl, TPaHU JBYIPAHHOTO yIiia, peOpo ABYTPaHHOTO
yIJ1a, JIMHEHHBIN yroJl ABYTpaHHOTO yIja, IpajycHas Mepa ABYIPaHHOI'O YIJa;

OIIEpUpPOBaTh NOHSTUSAMU: MHOTOIPDAHHUK, BBIMYKJIbIH W HEBBIMYKIbI MHOTOIPDAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBI MHOTOIPaHHUK;

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

KJaccu(UIMpoBaTh MHOTOTPAaHHUKH, BHIOMpAsi OCHOBaHMSA IS KiIacCH(pUKaUU (BBITYKIIbIE
U HEBBINYKJIbIE MHOTOI'PaHHUKH, NIPAaBUJIbHbIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIOHHBIE IPU3MBI,
napajuiejaenunesb);

OIIEpPUPOBATH MOHATHIMHU: CEKYLIast JIOCKOCTh, CEYEHHE MHOI'OI'PaHHHUKOB;

OOBSICHATH MPUHIIMIIBI TIOCTPOSHUS CEYEHUH, UCIIOIB3Ys METOJ] CIIEIIOB;

CTPOUTH CEYEHHUS] MHOIOIPAaHHMKOB METOJIOM CIIE€JIOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHUE
YEPTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

pelaTh 3a/laud Ha HaXOXKJIEHHE FeOMETPUUECKUX BEJIMYUH 110 00pa3laM WM aJrOpuTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NPU PELICHUU CTAaHAAPTHBIX MaTEMaTHUYECKUX
3ajJlay Ha BBIYUCIICHHE PACCTOSHUN MEXAY IBYMS TOUYKAMH, OT TOUKH J0 MPSAMOMH, OT TOUKH 0
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMbIMU;

pelaTh 3a/laud Ha HaXOXKJIEHHE MeOMETPUUECKUX BEJIMUYUH 10 00pa3laM WM aJropuTMaM,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3ajjay Ha BBIYMCJICHUE YIVIOB MEXAY CKPELIMBAIOIIUMUCS MNPSAMBIMH, MEXAy MNpsAMOH U
IJIOCKOCTBIO, MEXKTY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE O0BEMBI M IUIOIIAJM MOBEPXHOCTEH MHOTIOTPaHHUKOB (IpU3Ma, IMHpaMHIA) C
npuMeHeHHeM (OpMyJ, BBIYHCIATH COOTHOWICHHWS MEXIY IUIONIAJIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOT'OI'PAaHHUKOB;

ONEpUpPOBaTh NOHATHUSAMU: CHMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OChb M IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

U3BJIEKaTh, NMPeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HMH(OPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTh reoMeTpuueckue (akTbl JUIsl  peHIeHHs CTEepEeOMETPUYECKUX  3ajad,
IIPEIIOJIAratoIuX HECKOJIBKO IIarOB PELICHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dopme;

IIPUMEHSTh MPOCTEHIINE IPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3ajay;

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

IIPUMEHSTh IIOJIyYEHHBIE 3HAHMS Ha IPAKTHKE: aHAJIW3UPOBaTh pEAJbHBIE CUTyallud M
OPUMEHSTh M3YyYEHHBbIE TOHATHUS B  MPOLECCe IOMCKAa pPELIeHUs  MaTeMaTH4YeCKH
chopMyIMPOBaHHOW MPOOIEMbI, MOAEIUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl, pelarh IpakTHYeCKUe 3aa4l, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUIECKUX
BEJIMYUH;

OINEepPUPOBAThH MOHATUAMU: LMUIMHIPUYECKas MOBEPXHOCTh, 00pa3yoolue HUIHHIPUIECKOM
MOBEPXHOCTH, LMUIUHAP, KOHUYECKAash MOBEPXHOCThb, 00pa3yroline KOHHYECKOW MOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTD;

pacrno3HaBaTh Teja BpalieHus (HUIMHIP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI OJTYYEHUS TeJ BpaIlleHUs;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPepbl U MIOCKOCTH;

OIIEpUpPOBaTh 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, BMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISTH COOTHOIICHHSI MEXKAY IUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOI00HBIX TE;

n300pakaTh H3y4aeMble (UTYpHI OT PYKH M C TNPUMEHEHHEM IPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEPTE)XKU M3 PHCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BPAIICHHUS;

W3BIICKaTh, MHTEPIPETUPOBATh U MPEeoOpa3oBHIBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeAcTaBIeHHYIO Ha YepTekaxX U PUCYHKaX;

OIIEpUPOBATh OHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS CIOXKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOWCTBAMH OHU 00JIaJIat0T;

MPUMEHSITH [IPaBUIIO MapajlieenuIea;

OIEpUpPOBaTh NOHATHUSAMU: JEKAPTOBbI KOOPJIMHATHl B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojd MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M IPOU3BEACHHUE BEKTOpa Ha YHCIO, YOl MEXIY BEKTOPAMH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMe KOOpAUHAT;

IPUMEHITh TreoMeTpuueckue (akTbl JUIsl  pElIeHUs CTEpPEOMETPUYECKUX  3ajad,
MPEIOIaralolIuX HECKOJIbKO IIaroB PEUICHHs, €CIU YCIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOUN
dopme;

peliarh MpocTerIne TeOMETPUYECKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a;

pemiath 3aJadyd  Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLICHUH U HaXOXICHHUE
TEeOMETPUYECKUX BEJIIMYHMH 1O 00pa3laM WM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIlIeHUH CTaHIaPTHBIX MaTEMaTHUECKUX 3a7ay;

MPUMEHSTHh MPOCTEHIINEe NPOrpaMMHBIE CpPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3aay;

MPUBOJUTL TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B HCKYCCTBE;

MPUMEHSTh IOJIyY€HHbIE 3HAHHUS Ha MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTYyallMH U
IOPUMEHATh  M3YyYEHHBIE TOHATUA B  IPOLECCE IIOMCKAa PELIEHUS  MaTeMaTHYECKH
c(hopMyJIMpPOBaHHON MpPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYyallMd Ha S3bIKE TE€OMETPUH,
MCCJIE0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmnapara ajreOpsbl, pelarh MPaKTUYECKHUE 3a/1a4M, CBSI3aHHBIE C HAX0XAEHUEM F'€OMETPHUUECKUX
BEJIMYHH.

Bepoamnocmv u cmamucmuxa

YUTATh U CTPOUTH TAOJIHUIIBI U JUATPAMMBIL;

ONepUpPOBaTh NOHATUSIMHU: CpeHEe apuPMeTHUECKOoe, MeIuaHa, HauboJbllee, HauMEeHbIIIee
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh TOHATUSAMHU: CIIy4alHBIM SKCIIEpUMEHT (OMbIT) W clydailHOe CcoOBITHE,
AIIEMEHTApPHOE COOBITHE (RJIEMEHTAPHBIN MCXO0/) CIYy4aHOTO OMNbITA, HAXOAUTH BEPOSTHOCTH B
OTbITaX C PABHOBO3MOXKHBIMH CITy4alHBIMU COOBITHSIMH,

HAaXOJUTh ¥ CPAaBHUBATH BEPOSTHOCTH COOBITUN B M3YyYEHHBIX CIy4ailHBIX 3KCIIEPUMEHTAX;
HAaxXOJUTh W (POPMYIHMPOBATH COOBITHUS: TIEPECEUeHHEe MW OOBEAMHEHUE MAaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOXKHOE ITaHHOMY COOBITHIO, TOJb30BATHCSA JUarpaMMamu Dilnepa u
bopMyIoii croKeHuUsI BEpOSATHOCTEN MPU PEILICHUH 3a/ay;

ONEepPUPOBATh MOHATUSIMH: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOIUTh
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BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C TIOMOIIBIO IEpEBA CIIy4allHOIO OIIBITA;

IMPUMEHATh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS IIPU PELICHUH 3a/1a4;

OIEPUPOBATH MOHATUAMU: UCIBITAHUE, HE3aBUCUMbBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIeX
U Hey/aya, HaXOJUTh BEPOSATHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HCIIBITAaHUI 10 MEPBOIrO
ycriexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CEpUH UCTIbITaHUN bepHyim;

OIIEpUPOBATh MOHATHAMMU: CIIydaliHas BEJIIMYMHA, PACIPEIEICHUE BEPOSITHOCTEN, AMarpaMmMa
pacnpeneneHus;

CPaBHMBATh BEPOSTHOCTU 3HAYCHUM CIydallHOM BEJIMYMHBI II0 PACHPEIEICHHUIO WIH C
IIOMOILBIO AMarpamMm;

OIIEpUPOBATh IOHATHEM MATEMaTHUYECKOIO OXHUAAHHSA, TNPUBOAUTH IIPUMEPBI, Kak
IIPUMEHSAETCA MAaTeMAaTHYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOIAUThb MaTEMaTU4YECKOE
OKHMJAHME I10 TaHHOMY PaCIpPENEICHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCE,;

UMETB IPEJCTABICHUE O HOPMAJIbHOM PaclpeicICHUN.

Oobyyarmuiicss Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, IOJMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOKECTB, YHCJIOBBIE MHOXECTBA HAa KOOPAWHATHOW MPSIMOH,
OTpE30K, HWHTEpBaJl, IOJYWHTEpBAJ, IPOMEKYTOK C BBIKOJIOTOM TOYKOM, Trpaduueckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAMHATHOU IIJIOCKOCTH;

OIIEpUPOBATh MOHATUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KIACHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUS, IPUYMHA, CIIEACTBHE, YACTHBIN clTydail OOIIEeTo YTBEPKICHHS, KOHTPIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTa MHOXKECTBY;

HaXOJUTh IepeceueHue MU OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE IMPEICTABICHHBIX
rpaduvecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

MIPOBOJMTD JTOKA3aTEIbHBIE PACCYKICHHUS 111 000OCHOBAHUSI UICTHHHOCTH YTBEPKICHUM.

B noBceiHEBHOM )KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIIOJIB30BaTh YMCIJIOBBIE MHOXECTBA Ha KOOPAMHATHOM IPSAMOM M HAa KOOPAMHATHOU
IUIOCKOCTH JUJISl OIIMCAHUS PEalIbHbIX IPOLIECCOB U SIBJICHUN;

IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKICHUS B CUTYallUsIX IOBCEIHEBHOM KU3HU, IIPH PELICHUN
3a/1a4 U3 IpYrux NpeIMeToB

CB0OOOIHO oOmnepupoBaTh MOHATHUSIMM: IIEJI0€ YUCIO, JEIMMOCTb 4HCET, OOBIKHOBEHHAs
IpoOb, NecaTu4Has JpoOb, pallMOHAIBHOE YHUCIIO, MPUOIKEHHOE 3HAYEHNE YHCIa, YacTh, A0S,
OTHOILIEHHE, IPOLICHT, MOBBIIIIEHHE U TOHWKEHUE HA 3aJIaHHOE YUCIIO MPOLIEHTOB, MacIlTao;

IIPUBOJUTH IIPUMEPHI YUCEII C 3aJaHHBIMU CBOMCTBAMHU JEITMMOCTH;

OTIEpUPOBATh MOHATHAMU: Jorapudm 4ucia, TPUrOHOMETpUYECKask OKPYKHOCTb, paJlaHHas
U TpagycHas Mepa Yyria, BeIWYMHA YIJa, 3aJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHI'€HC M KOTAaHI€HC YIJOB, HMMEIOIUX IPOU3BOJIBHYIO
BEIIMYUHY, YUCIIA € U T,

BBINIOJHATh apu(METHUECKHe JAeMCTBHs, coyeTass YCTHblE M IHUCHbMEHHBIE IIPHUEMBI,
IpUMEHSS IPH He0OXOAUMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA,

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

MT0JI30BAThCS OLEHKOW W MIPUKUJIKOW MTPU IPAKTUYECKUX PAcUETax;

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

HAXO/JUTh 3HAUYEHUS YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH, OCYIIECTBISS HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

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

WCIOJIb30BaTh MpPU PEIIEHUU 33/1a4 TaOJIMYHbIE 3HAYEHUS TPUTOHOMETPUUECKHX (YHKIIHI
YIJIOB;
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BBINOJIHATH MIEPEBO/] BETUUMHBI yIJIa U3 paJAHMaHHONW MEphI B TPAJyCHYIO U 00paTHO.

B noBceiHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATh JEUCTBHUSI C YHUCIOBBIMM JAaHHBIMM IIpU PEUICHUM 3aJad IPaAKTUYECKOIro
XapakTepa M 33Ja4 U3 paA3IMYHBIX OOJNacTeil 3HAHWHA, WCHONB3yd NpPU HEOOXOAMMOCTHU
CIIPaBOYHbIEC MAaTE€PHAIbl U BBIYMCIUTEIbHBIE YCTPOUCTBA;

OLICHMBATh, CPABHMBAThb M HCIOJIB30BaTh IPHU PEIIEHUU NPAKTHUUECKUX 3a7ad YHMCIOBBIC
3HAYEHUS PEaJbHBIX BEJIMYMH, KOHKPETHBbIC YHCIOBBIE XapaKTEPUCTHUKH  OOBEKTOB
OKpYXaroIlero Mupa

Pemate pamuonanbHble, TOKa3aTelbHbIE U JIOTapu(MUYecKre ypaBHEHHS M HEpPaBEHCTBA,
npocTeiiiye uppaoHaibHble U TPUTOHOMETPUUECKHE YPaBHEHNUS, HEPABEHCTBA U MX CUCTEMBI;

WCIIOJIb30BaTh METO/bl PELIEHUS YPAaBHEHUM: NPUBEACHHUE K BUIY «IIPOU3BEICHUE PABHO
HYJIIO» WU «YaCTHOE PaBHO HYJIIO», 3aMEHa IEPEMEHHBIX;

HCII0JIb30BaTh METOJI MHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

UCIOJIb30BaTh Tpaduyeckuil MeToA Juis MNpUOJIMKEHHOTO pElIeHHUs ypaBHEHUH W
HEPABEHCTB;

n300paxkaTh Ha TPUTOHOMETPUYECKOW OKPYKHOCTH MHOXKECTBO PELICHUN MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB;

BBITIONHATh OTOOpP KOpPHEW ypaBHEHHUW WJIM pEUICHHH HEpPaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEILHBIMH YCIIOBUSIMU U OTPAaHUYCHUSMH.

B noBceiHEBHOM KM3HU U [IPU U3YUEHUH IPYTUX YUEOHBIX PEIMETOB:

COCTaBJIATh U PEIIATh YPaBHEHUS, CUCTEMbl YPABHEHUH M HEPABEHCTBA IPU PEIICHUHU 3a7a4
JIPYTUX y4eOHBIX NIPEAMETOB;

UCIIOJIb30BaTh YPAaBHEHUs W HEPABEHCTBA ISl IIOCTPOCHHUS U UCCIIENOBaHUS IPOCTEUIINX
MaTeMaTUYECKUX MOJIENIEN PeaIbHBIX CUTYAl[Mil WM IPUKIIAHBIX 3a/1a4;

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

OnepupoBaTh MOHATHSIMH: 3aBUCUMOCTb BEJIWYMH, (YHKIUS, apryMEHT M 3HAuY€HUE
GyHKIMH, O0JIACTh OIpeNeNeHHs] ¥ MHOXXECTBO 3HaueHHH (QyHKIUH, rpaduk 3aBHCHUMOCTH,
rpaduk QyHKINMH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HAaUMEHblee 3HaueHUe
(GYHKIIMM HAa YUCIOBOM NPOMEXYTKE, Mepuoanyeckas (QyHKUHWS, NEpPUO, YETHAs U HEYEeTHas
byHKINY;

ONEpUpPOBaTh MOHATUSAMHU: TMpsAMas U oOpaTHas MPONOPLUUOHAIBHOCTb, JHMHEWHas,
KBaJpaTUyHas, JorapupMuuecKas 1 rnoxkasatenbHas QyHKIUH, TPUTOHOMETpUYeCKrue GyHKINY;

ONpeAeNsATh 3HAaueHHWE (QYHKIMM IO 3HAYEHUIO apryMeHTa HpH pPa3IM4YHBIX crocobax
3aaHusl QyHKIUHY;

CTPOUTH IpaQUKU U3YUYEHHBIX (YHKIIH;

OIHUCBIBAaTh MO TpauKy W B MpocTeHmuX ciaydasx mo ¢Gopmyne MOBEIEHHUE U CBOWCTBA
GyHKIMHI, HaXOUTH 10 TpaduKy QYHKIIMHK HanOOJbIINE U HAMMEHbILINE 3HAYCHMUS,

CTPOUTBH ACKHM3 Tpaduka (YHKUIUH, YAOBIETBOPAIOUICH MPHUBEICHHOMY HAOOpy YCIIOBHIi
(MpOoMEXyTKH BO3pacTaHMs/yObIBaHMS, 3HAu€HHWE (YHKIUM B 3aJ@aHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIU (PYHKIIUH U T.1I.);

pelarh ypaBHEHHMsI, IPOCTEHUIIINE CUCTEMbl YPAaBHEHHM, HCIIONb3Yys CBOMCTBA QYHKIIUN U HX
rpaduKoB.

B noBceqHEeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:
OnpeAeNsaTh Mo rpadukamM M HCIONb30BaTh ISl PEICHMs] NMPUKIAJHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEN (HanOOJblIMEe W HAaUMEHbIINE 3HAYCHMS, TPOMEXKYTKU
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BO3pacTaHusd W yObIBaHUS (YHKLHHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTHI, NIEPUOJ U
T.IL.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYaLNH;

onpenesiATh MO0 rpadukaM MpocTeiiine XapaKTepUCTHKU MEPUOANYECKUX IPOLECCOB B
0MOJ0TUM, SKOHOMHKE, My3bIKE, PAAHOCBA3H 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 (YHKIMM M UX KOMOMHALMH, HCIOJIb3YS
CIIPaBOYHbBIE MaTEPUAJIbI;

UCCIIeI0BaTh B IPOCTEHIINX CiIydasiX (YHKLIUU HA MOHOTOHHOCTb, HAXOAUTh HAaHOOJIbIINE U
HaVMEHbIIME 3HA4YeHUs (QYHKUUH, CTPOUTh TpadUKHM MHOTOWIEHOB M  MPOCTEHUIINX
palMOHATIBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM alllapaTta MaTeMaTHYECKOro aHaIu3a.

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

pemarh NPUKIATHBIE 334a4ydl W3 OWONOTHH, (DU3MKH, XWMHH, SKOHOMHUKH W APYTHX
IIPEIMETOB, CBA3aHHBIC C UCCIIEIOBAHUEM XaPAKTEPUCTUK PEAIBHBIX MPOLECCOB, HAX0XKICHUEM
HauOOJIbIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOJTYYECHHBIE PE3YIIbTATHI

Nmers mnpencraBieHHEe O MAMCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYMHAX, H
pacnpeeeHusaX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

HMMETH NPEJCTABICHUE O MATEMATUYECKOM OXKUJAHUU U AUCIIEPCHH CIyYalHbIX BEINYHH;

UMETb IIPEACTABICHUE O HOPMAJbHOM pACHPENEICHUM U INPUMEPAX HOPMAIBHO
pacIpeaeiIeHHbIX CIIy4aiiHbIX BEJIUYMH;

MIOHUMATh CyTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOIO METOJ1a U3MEPEHUSI BEPOSTHOCTEH;

UMETh TNpeACTaBIeHUE 00 YCIOBHON BEPOSITHOCTH U O MOJHON BEPOSTHOCTH, IPUMEHSTh UX
B PELLEHUH 3a7a4;

MMETh IIPEACTABICHUE O Ba)XXKHBIX YAaCTHBIX BHMJAX PAaCHpEACIICHHMM W NPUMEHSATh UX B
pEILECHNN 3a]a4;

HMMETH NPEJCTABICHUE O KOPPEISIIIUY CIIYYalHBIX BEJIUYMH, O JUHEHHOW pErpeccrui.

B noBcenHeBHOIM KU3HU U MIPU U3YYEHUU APYTHUX MPEAMETOB:

BBIYHCIISATH UM OLICHUBATh BEPOSATHOCTH COOBITHI B pEaIbHOM JKU3HH,

BBIOMPATH MOIXOIAIINE METOIBI TPEICTABICHUSI K1 00PaOOTKU JTaHHBIX;

YMEThb pelllaTh HECIOXKHBIE 33/1a4i Ha MPUMEHEHHE 3aKOHA OOJBIIUX YHCEN B COIMOJIOTHUH,
CTpPaxOBaHMH, 3JAPAaBOOXPAHEHUM, OOECTICUCHHH OE€30MaCHOCTH HACEJICHUS B UYPE3BBIYAITHBIX
CUTYaIUsAX

Pemate 3a1aun pa3HbIX TUIIOB, B TOM YHCJIE 33/1a4U TTOBBIIICHHON TPYIHOCTH;

BBIOMpATH ONTUMANBHBIN METO PEIICHUS 33a/Ia4H, PaCCMaTPUBAs pa3IUnYHbIC METOIBL;

CTPOUTH MOJIENIh PEUICHUS 3a/1a4H, IPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHHUS;

pematey 3ama4y, TpeOyromue Tmepedopa BapUAHTOB, TMPOBEPKH YCIOBWIA, BBIOOpA
ONTUMAJIBHOTO PE3yabTaTa;

aHAJIM3UPOBATh M MHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIIOBHUS 3a/ladyM, BHIOMPATH
pelIeHus1, He MPOTUBOPEYAINe KOHTEKCTY;

MEePEeBOUTH MPHU PEIICHUHU 33Ja4d UH(DOPMALMIO U3 OJHOU (HOPMBI B APYTYIO, UCIIONIB3YS
IIpU HEOOXOIMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUarpaMMBI;

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

pelaTh IPaKTUYECKUE 3a1a4i U 3a1a4i U3 JPYTUX [IPEIMETOB

OnepupoBaTh NOHATUSAMU: TOYKA, MpsAMas, MJIOCKOCTh B MPOCTPAHCTBE, MapalieIbHOCTh U
NEPIEHIUKYIIAPHOCTD MIPSAMBIX U IIJIOCKOCTEM;
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NPUMEHSTh IS PEIIeHUsl 3a1ad TeoMeTpudeckue (HaKThl, €CIU YCIOBUS MPUMEHCHHS
3aJIaHbl B IBHOU (popme;

peniaTh 3a7a4i Ha HaX0XKJICHHE TeOMETPUICCKUX BEITMYHH 110 00pa3iaM Ui allTOPUTMAaM;

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, mpeCTaBICHHYIO Ha YepTexKax;

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 TEOMETPUIYCCKHUE YTBEPIKICHUS;

BIIQJICTh CTAaHAAPTHOW KiIaccH(UKAIMEH MPOCTPAHCTBEHHBIX (GUTYp (MUPAMHUIIBI, TPU3MBI,
napajuieIeuneb);

HaXOIUTh OOBEMBbl M IUIOMIAI TIOBEPXHOCTEH TIE€OMETPUYECKHX Tell C MPUMEHEHHEM
(opmyu;

BBIYHCIISTH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B noBceHEBHOM KHU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (QUTyp AN pelieHHsl 3aJad MPaKTUYECKOTo
XapaxkTepa | 3a7a4 u3 Apyrux odgacTedt 3HaHUM

OnepupoBarb MNOHATHSIMU JEKAPTOBbI KOOPJAWMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA, YIoJd MCXKIAY BCKTOpaMH, CKaJIAPHOC
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

HaXOJUThb PACCTOSAHHUEC MCXKAY ABYMSA TOYKAMH, CYMMY BCKTOPOB H IMPOMU3BCACHUC BCKTOpPA
Ha YUCJO, YIOJ MEXIY BEKTOpaMH, CKAJIIPHOE IPOU3BEJCHUE, PACKIAAbIBAaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM;

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

pemaTh IpocTerime 3a1a4i BBEJICHUEM BEKTOPHOTO Oa3zuca

[IpeacraBnsaTh BKIJIAJ BBIAAIOIIMXCS MaTEMAaTUKOB B PA3BUTHE MATEMATUKU U MHBIX HAYYHBIX
o0OJacren;

IIOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun

HUcnonp30BaTh OCHOBHEIC MCTOAbI AOKa3aTCJIbCTBA, MPOBOJUTH JOKA3aTCIbLCTBO U
BBITIOJIHATH ONPOBEPKECHUE;

IMPHUMEHATH OCHOBHBIC METO/IbI PECIICHHUA MAaTCMAaTUUCCKUX 3a/1a4;

Ha OCHOBE MAaTEMAaTHMYECKHUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEPU30BATh KpPacoTy U
COBEPIIECHCTBO OKPYKAIOIIETO MUPa U MMPOU3BEIAECHUIN HCKYCCTBA;

MPUMEHATHh MPOCTEUIINE MPOTrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHU Y MAaTEMATUYCCKUX 3a1a4

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3y/IbTATOB 0CBOEHUSI N CUMIIJIMHBI

KOHTpOIIb 1 OLIEHKa pe3ynbTaTOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
Pe3yJIbTaTOB OCBOCHUS IUCLUIUIMHBI.

B cootBerctBuM c yueOHbIM miuaHoM crneuuanbHocTd 40.02.01 IlpaBo u opranuzanus
COLMAIIBHOTO o0ecrniedeHus, paboueii IIpOrpaMMon JUCLIUIUIUHBI MaremaTukKa
IIPEelyCMaTPUBAETCS TEKYLIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTaTOB OCBOCHHSI.

3.1 ®opMBbI TeKyLIEr0 KOHTPOJIS

Texkymuii KOHTPOJIb YCIEBAEMOCTH IMPEJICTABIISAET COOON MPOBEPKY YCBOCHHUS y4eOHOTO
MaTepHala, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJb pe3yabTaTOB OCBOEHHS AMCLUIUIMHBI B COOTBETCTBUHM C paboueit
IporpaMMoOil ¥  KaJeHJapHO-TEMaTHUYECKUM IIJJAHOM MPOUCXOAUT TPU  HCIOJIb30BAHUU
CJIEAYIOIIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:
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— 6bINOJIKHEHUE NPAKMU4eCKux pa60m,

— NpoeepPKa 6blNOJIHEHUA CamocmosimenbHou pa60mbz cmy()eHmoe,

— NpoBeEPKA 6blNOJIHEHUS KOHMPOJIbHbLX pa6om.

Bo BpEMs IIPOBCACHUA y‘IC6HBIX 3aHATHI JOIOJHHUTECIBHO HCIIOJIB3YIOTCA CICAYIOMUE

(OpMBI TEKYIIET0 KOHTPOJISI — YCMHbLU ONPOC, peuleHue 3a0au.

BbinoJsiHeHHe U 3amMTAa NpakTHYeckuX pador. [IpakTuueckue pabOTHI MPOBOISATCS C

LEJIbI0 YCBOCHHS U 3aKPEIUICHUS PE3y/IbTaTOB OCBOCHUS JUCIUIUIMHBL. B Xoje mnpakTuueckoin
paboThl 0OyUalOIIUECs Y4aTcs UCHONIb308AMb (POPMYIbl, U NPUMEHAMb pa3IuyHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJYYEHHble pe3yibmamsl U 0elamv 6bleo0bl, ONUPAACL HA
meopemudecKue 3HaHusl.

Crnucok npakTUYECKUX padoT:
[Tpaktuyeckas paGora Nel «Apudmernyeckue onepanuy ¢ palUOHAIBHBIMU YHCIAMH,
IpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUI»
[IpakTtnueckas pabora Ne2 «JleiictBuTenpHbie uuncia. CraHmapTHas ¢dopma 3amucu
JEHUCTBUTEIBHOTO YNCIa»
[TpakTuaeckas paborta Ne3 «HaTypasibHbIE U LIeIbIC YHCTIa B 33/1a4aX U3 PEATbHON YKU3HI
[Tpaktuyeckas padora Ned «[Ipu3HaKy AETMMOCTH IEITBIX YUCEID)
[TpakTdeckas pabota No5 «Apudmernueckne ornepanuu ¢ JeHCTBUTSILHBIMEA YUCIIAMU)»
[Tpaktuyeckas pabora Ne6 «lIpeoOpasoBaHre YHCIOBBIX W OYKBEHHBIX BBIpOKEHUH,
COJIEpIKalINX CTEIICHU
[Tpaktuyeckas pabora Ne7 «PemieHre NpUKIaAHbIX 33124 Ha CIIOKHBIE TIPOLIEHTHI»
[lpaktuyeckas pabora Ne8 «IIporpeccus. Apudmerndeckas W TIeOMETpUYECKas
nporpeccuu. beckoHeuHo yObIBarolas reoMeTpudecKas porpeccusi»
[Tpaktuyeckas pabora Ne9 «Cymma OeckoHeuHO YyObIBaroIle TI€OMETpHUUYECKON
nporpeccuu. @opMyiia CI0KHBIX IPOLICHTOB)»
[Ipaktuueckas padora NelO «Mcmonp3oBanue mporpeccuu A pelieHus peajbHbIX 3a7ad
IPUKIIATHOTO XapaKTepay
[Tpaktuyeckas pabora Nell «3Haku cuHyca, KOCHHYCa U TAHT€HCA»
[Tpaktuyeckas padora Nel2 «TpuroHoMeTpudeckue TOXKAeCTBaY
[Tpaktuueckas padora Nel3 «Dopmyiibl TpUBeICHUS
[TpakTnueckas padota Nel4 «IIpumenenue Gopmys TPUTOHOMETPUH IIPU PEILIEHUH 3a4a4»
[TpakTnueckas padota Nel5 «IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKECHHUI»
[TpakTnueckas padora Nel6 «Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTb KOCHHYCOB»
[TpaxTuueckas padota Nel7 «I'padux ¢pynkiuu. McciaenoBanue GyHKIIIIN»
[Tpaktnueckass pabora Nel8 «CBoiicTBa M TIpadUKH CTENEHHBIX, MOKAa3aTEeIbHbIX H
Jgorapu(pMUUEcKUX QYHKIHID
[Tpaktuyeckas pabGora Nel9 «Mcnonb3oBanue rpadukoB GYHKIMA [UId  pelIeHHs
YpaBHEHUH U CUCTEM»
[Tpaktuyeckas pabora Ne20 «IlepectanoBku u paxkropuan. Yucio coueTaHuin»
[Tpaktuyeckas pabora Ne21 «Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa»
[TpakTuyeckas pabora Ne22 «PemieHne MpakTUYECKMX 3a7ay C MCIOJIb30BAHUEM MpPaBUII
KOMOWHATOPUKI
[Tpaktnueckass pabGora Ne23 «IIpumepsl NpUMEHEHUS MAaTEMaTHYECKOro OXKUIaHUS
(cTpaxoBaHue, norepes). MaTemMaTHuecKoe 0KHUJAaHUE CyMMBbI CITy4allHbIX BETHUHUH»
[Tpaktuyeckas pabora Ne24 «Omepauuu Hajg COOBITHSMM: TepecedeHHue, OObeAMHEHUE
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS)
[Ipaktuueckass pabora Ne25 «Cnoxenue BeposTHocTed. HesaBucumple COOBITHS.
YMHOKEHNE BEPOSITHOCTEN»
[Tpaktuyeckas pabora Ne26 «Ciydaiinble BenuuuHbl. LleHTpanbHble TEeHASHIIUH Cy4aiHOM
BEJIMYMHBI)
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[TpakTtuyeckas padora Ne27 «3akoH OONBIINX YKces. BRIOOPOYHBII METO HCCIeIOBaHUN»
[TpakTuueckas padora No28 «HemnpepsiBHBIC CTydaliHbIE BETUYHHBI (PACTIPEICTICHMS )
[Tpaktrueckas padora No29 «I[loBTOpeHHE H3yUEHHOT0)

[Tpaktnueckas pabora Ne30 «IIpuMeHeHHE TPOM3BOIHBIX SJIEMEHTAPHBIX (YHKIHUHA TIPH
peIlIeHUN 3a7au»

[Tpaktuyeckas padora Ne31 «IIpousBoaHas 1 SKCTPEMyMBbI (DYHKITHI

[Tpaktuaeckas pabora Ne32 «IIpoBeneHue ¢ TOMOIIBIO MPOU3BOMHOW HCCIICTOBAHHUS
GYHKITII

[TpakTueckas padota Ne33 «OO0mme METOIbI pelieHUus ypaBHeHU. MeTo ] pa3ioKeHus Ha
MHOXUTENHU. MeTo/| BBEIeHUsI HOBOM IIEPEMEHHOMN»

[TpakTuueckas padota Ne34 «PemreHne HepaBEeHCTB ¢ OJHOM MEPEMEHHON

[TpakTuueckas padora Ne35 «PemieHne HepaBeHCTB METOJIOM HHTEPBAJIOBY

[IpakTtnueckas pabora Ne36 «PemieHue cucTeM ypaBHEHUH METOJOM II0JICTAHOBKH,
METOJIOM aJIre0panyecKoro CI0KEHUS U METOJIOM BBE/ICHUS HOBOW MEPEMEHHOIN
[TpakTtuyeckas padora Ne37 «Pemienue MppalnnoOHAIbHBIX U MOKA3aTeIbHBIX YPAaBHECHHUN U
HEPAaBEHCTB)»

[TpakTuueckass pabora Ne38 «BzaumHOE pacmoioXeHHe MPSIMbIX B MPOCTPAHCTBE. YTOJI
MEXy IBYMS IPSIMBIMU

[TpakTuueckas padora Ne39 «llepneHauKyaIpHOCTH NPSIMO U II0cKocTH. Teopema o Tpex
MEPIEeHIUKYIIAPaX»

[Tpaktnueckass pabora Ne4O «llepneHnuKymnsip ¥ HakJIOHHBIE. YTOJ MEXAY MNPSAMOM U
IJIOCKOCTBIO. JIByrpaHHBIN yroi»

[Tpaktueckass pabora Nedl «BpluucieHue 5>I€MEHTOB MHOTOTPaHHUKOB: péoOpa,
JUArOHaIU, YTIIbD

[TpakTudeckas padota Ne42 «O6beM mupaMuIbl, KOHYCa U Iapay

[Tpaktuyeckas padora Ne43 «CedeHnss MHOTOIpaHHHUKOB U mapa. [IpaBuiia mocTpoeHus
[Tpaktnueckass pabora Ned4 «PemieHue 3anad, CBSI3aHHBIX C IPUMEHEHHUEM IpaBUII
JICUCTBHM C BEKTOPAMM

[TpakTuueckas pabota Ne4S «lIpocTeiiiiue 3aaun B KOOpAMHATAX

[Ipaktuueckas padota Ne46 «CkansipHOE MPOU3BEICHUE BEKTOPOBY

[Tpaktnueckass pabora Ned7 «BpluucieHue yrioB MEXIy MNPSAMBIMH U IUJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPU PEIIEHUN T€OMETPUUYECKUX 3a/1au»

[Tpaktuyeckas pabora Ne48 «IloBTopeHue u3y4eHHOro»

IIpakTuyeckas padora Nel
«ApupMeTHyecKHe oOnepanuu ¢ pAHHOHATBHBIMY YUCJIAMHU, NPeo0pa3oBaHus
YHCJIOBBIX BhIPAsKeHHI»

2m+1 2m—1] 4m

3aoanue 1. YIpOoCTUTE BbIpaKEHHE: (

2m—1 2m+1) 10m-5
3aodanue 2. YrpoctuTe BbIpakeHUE: x2+ 3 .[x 3 +2 >
x +3 \x=3 x+3
5
3adanue 3. Halinure 3Hau€HNE BBIPAKEHUS: ———
2" -4
8 9 5 10
3aoanue 4. Halinute 3HaueHUE BBIPAKECHUS: 2 'IZ . 266 : 24
14 137 -8
3aoanue 5. BeinonHuTe AEUCTBUS:
p
62-0,2:1—3§j:2+8i
.3 6 9 15
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IIpakTnyeckas padora Ne2

«JleiicTBUTEbHBIE YHcaa. CTanaapTHast GgopMa 3anucH AeHCTBUTEIbHOT0 YHCJIAY
2 1 3

3aoanue 1. TlpencTaBbTe CTENEHD C APOOHBIM ITOKA3aTeeM B BUAE KOpHA ¢, m?,d 7

3aoanue 2. TlpuBecTn yka3zaHHOE BBIPQKCHHE K BUAY, IJIE 4 — PallMOHAIBHOE YHUCIIO, b —
1 2

NS
3aoanue 3. YIpOCTUTE: V2a -Y4a , V121 -36

3adanue 4. 3ameHuTe apupMeTHIECKIE KOPHU CTEIEHSIMH C JPOOHBIM TT0Ka3aTeaeM N 24’ ,
Wx, b’
3aoanue 5. BoIoIHUTE ICHCTBUE (\/g —24)- V2

IIpakTnyeckas padora Ne3
«HaTtypaabHble U 1eJIble YHCIA B 33]1a4aX U3 PeajbHOM JKU3HU
3adanue 1. Pa3noxuts Ha MHOKATEIN unciio 16 380

HaTypaJIbHOC YHUCJIO

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

3adanue 3. HaiiTi HaTypasbHbIC PELICHHS YPABHEHHS X +6X=-5

3aoanue 4. B ¢upme «Ox, mnpokady!» CTOMMOCTh TOE3IKHM Ha Takcu (B pYyOJsix)
paccunthiBaetcs 1o gopmyne C=150+11%(t-5), roe t — IIUTENBHOCTH OE3KU, BBIPAXKEHHAS B
muHyTax [lonb3ysich 3Toi (hOpMyYIIOH, pacCCUUTalTE CTOMMOCTD 8-MUHYTHOM MOE3/IKH.

3aoanue 5. VI3 GopmMynbsl HEHTPOCTPEMUTEIBHOTO YCKOPEHUs a = ®’R Haiizure R (B
MeTpax), eclt @ =4 ¢ ' ua= 64 m/c’.

IIpakTnyeckas padora Ned
«IIpu3HaKu 1eJTUMOCTH LeJIBbIX YHCces»

3aoanue 1. OnpenenuTh Ha Kakue 4ucia 0e3 ocTaTKa OENUTCS 4uciao 1525 mpu momomu
MPU3HAKOB ACIMMOCTH Ha 2, 3, 5, 7, 10.

3aoanue 2. VI3 psana HaTypaJbHBIX 4YMCEN BBINKMCATh Bce uucia oT 36 go 141, xoTopeie
Jensites Ha 9.

3aoanue 3. VI3 psana HaTypaJbHBIX YMCE BBINIKMCATh BCe uucia OoT 57 g0 252, xoTopkie
JeJsiTes Ha 5.

3aoanue 4. VI3 psiga HaTypabHBIX YHCEIT BBHITIMCATh BCE HEUETHBIE unciia oT 455 o 567.
3aoanue 5. YcranoButh kakue u3 uncen 1030, 1152, 1210, 586, 70, 75, 150 nensarcs Ha 2, 3,

IIpakTnyeckas padora NeS
«ApupMeTnyecKue ONepPaANHH C AeiiCTBUTEILHBIMH YHCIAMI»

|I 24
1== — 3009
3ao0anue 1. BLIYUCINTD: 25 .

3aoanue 2. YIIpOCTUTh BbIpasKE€HHE: (816 +6+24 = 72): (246).
B4 —1¢
3aoanue 3. Coxparuth apobp o — N , €CITH Jr=a.

1
A=

3aoanue 4. OcBOOOIUTHCS OT UPPAITMOHATHHOCTH B 3HAMEHATENE Ipodu “ﬁ - 2“4'5
3aoanue 5. BoinonHuTe aelcTBHE (\/g —~/24)- V2

IIpakTnyeckas padora Ne6

«IIpeodpa3oBaHne YMCIOBBIX M OYKBEHHBIX BbIPA/KEHHH, COAEPKALIMX CTEIEHU

1,7 2,8 -1,5
3aoanue 1. llpencraBpTe NaHHOE BHIPAKEHUE B BUJE cTerieHn: )V YV ) .

3aoanue 2. YupocTuTe BbIpaKEHUE: b b
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2
15 3
3aoanue 3. Yupocture BeIpaxeHue: (@) 7.

33
x -1
3aoanue 4. Cokpature gpodb. ————.
p p PRI
X7ex :
3aodanue 5. Haiinute 3HaYCHHUE BBIPAKCHUS: ———7— | Tpux = 0,0625.
\/; Alx
1- y%
3aodanue 6. YIpOCTUTE BBIpAKEHUE = + 2\/;
1+y>+y
o116
3aoanue 7. YIPOCTUTE BBIPAKEHUE — —-a’.
a’—4
1
. 93p 3P _ 1
3adanue 8. Haliqute 3HaUCHUE BBIPAXKCHUS : opu p = 5 .
. —6p 1
3aoanue 9. Haiinute 3HaYCHHUE BBIPAXKCHUS 3 '3_—4p npu p = -2,

IIpakTuyeckas padora Ne7
«Pemenue npuKIagHBIX 32124 HA CJIOKHbIE IPOLEHTHD»
CymectByeT popmyna sl HAUUCICHUS CIOXKHOTO MPOLICHTA!
S=A*(1+R)"

A- cymma BKJIaJa;

R- craBka nporienTa;

T- KOTM4eCTBO MEPUOJIOB;

S- nony4yaemas cymma.

PaccmoTpuM HeCKONBKO 3aa4, pelIaeMbIX 1Mo 3To dopMmyIe.

3aoanue 1.

Paccuntate cymmy Bkiazma yepe3 3 rojga OpHu CIOXHOM mnpoueHTHoM crtaBke 10%
roJIOBBIX, eciu 06110 BiioxkeHo 100000 pyOueii.

3aoanue 2.

C Kxakol MpOLIEHTHON CTaBKOM HEOOXOJMMO BJIOXKHUTH JEHBIU B OaHK, €CIIM Yepe3 2 rojaa
BKJIQIUMK XoueT nonyuuts 120000 pyOueii npu nepBoHayansHoM B3Hoce 100000 pyOneii?

3aoanue 3.

3a 5 ner npu CIOXHOW MPOLEHTHOUW cTaBKe 7% TONOBBIX HA CUETY y BKJIAJYUKa CTAJIO
200000 py6seit. CKOTBKO JCHET OH BIOXKWI B OaHK?

3aoanue 4.

Jliia oOyuenus B kojutexe HeoOxoaumo 120000 pyOneit. Pogurenu OKcaHbl MONTOXKMIN
B Oank 75000 pyOneit mon 6% romoBbIX (CNOKHAs TMPOLIEHTHAs CTaBKa). bynmer nu y Hux
HeoOxoaumasi cymma, eciiu rnoka OxkcaHa B epBOM KJjiacce (cuuTath 00ydeHue B mkosie 9 ier)?

3aoanue 5.

Bbopuc xouer Bnoxute 50000 pyOiselr Ha 5 ner, yToObl monyuuth He MeHbine 70000
py6neil. Onun OaHK mpeanaraeT BIOXKHUTH JE€HbI'M moj 8% rofoBbIX, a apyroit - mox 0,5% B
Mmecsil. Kakomy 6aHky oTaats npennodrenne bopucy?

3aoanue 6.

Kakyio cymMMy HY)XHO BIOXWTh B OaHK, 4TOObI 4epe3 3 roma Ha cuery Obwio 59550
pyOieii, eciiu ciio)kHasi MpolLleHTHas cTaBka OaHka paBHa 0,5% B mecsn?

IIpakTnyeckas padora Ne§
«IIporpeccusi. ApudgMeTHUecKas U reomeTpuyeckasi nporpeccur. beckoHeuHo
yObIBAOIIAs TeOMeTPHYECKAs NMPOrPecCus»
3aoanue 1. Apudmermueckas mporpeccust (a,) 3amaHa YCIOBUSMHU: a, = 3,8-5,7n
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Haiinure ag.

3aoanue 2. T'eomerpuueckas Tporpeccuss 3amaHa yciaoBueM b; = =7, b, + | = 3b,.
Haiinure cymmy nepBbIX 5 €€ YICHOB.

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

3aoanue 4. Apudmerndeckasi mporpeccus 3ajgaHa ycioBuem a, = —11,9 + 7,8n. Haiinure
ary.

3aodanue 5. Boinucanpl TIEpBbIe HECKOJIBKO WICHOB aprupMETHYECKON mporpeccun: —26 ;
—20; —14; ... HaiiguTe nepBbii MOJTOXKUTEIBHBIN YJI€H 3TON MIPOTPECCUHU.

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

IIpakTnyeckas padora Ne9
«CyMMa 0eckoHe4YHO yObIBaIeil reoMeTpuuecKoi mporpeccuu. @opmyJia CI0KHbBIX
NPOLEHTOB

3aoanue 1. HaiiTh KOHIICHTPALIMIO COJIM B PAcTBOpE, €CIIM HA 5 JTUTPOB BOJIBI TOOABUIN
200 r comu.

3aoanue 2. KnueHt MoXeT caenaTh Bkiaj B 6anke B cymme 50000 py6Greit Ha 3 roga mo
cxeme npocThie % u crnoxkubie %. bankoBckas craBka 10% romoBeix. Kakoii Bkiia BeITOAHEE U
Ha CKOJIbKO?

3aoanue 3. Haiitn TpeTuit wieH OeCKOHEYHOU reomeTpuyeckor nporpeccu (by), cymma
KOTOpOH paBHa 8/5, a BTOpoi WieH paBeH -1/2.

3aoanue 4. CyMMa nepBOTO M TPETHETO WICHOB T€OMETPUUYECKON Mporpeccuu paBHa 35.
Cymma niepBbIX 5 uiieHOB B 49 pa3 6osbllie cyMMbI MX 00paTHBIX BenuyuH. HaiiTu 3HaMeHaTenb
Y TIEPBbII YJI€H Fr€OMETPUUECKON IPOrPECCHH.

3aoanue 5. S, — cymma MepBbIX N Y4JIEHOB F€OMETPUUYECKO mporpeccuu. [loka3ate, 4To:
Su(San—S20)=(S20—Sn)’”

IIpakTuyeckasi padora Nel(
«HMcnosib30BaHMe MPOrpeccuu VISl pellieHUsl peaJibHbIX 32/1a4 MPUKJIAIHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkiaaaM 4% roaosbix. CKOJIBKO JACHET OYJET Ha CUETy Y
BKJIaJ[UMKa uepe3 5 jieT, eciu oH nmostoxkuil Ha cueT 100 000 p 1 He cHUMan HaduciIeHus?

3aoanue 2. busnecmen Koposun nomyuwmn B 2000 roxy mpubsuis B pazmepe 1 400 000
py6neil. Kaxnplii creayrommii rox ero mpuObUib yBenuuuBanach Ha 20% MO CpaBHEHHIO C
npenpiaymuM rogoM. Ckoabpko py0reit coctaBuna npuodsuib Koposuna 3a 2004 roa?

3aoanue 3. Komnanus «Anbha» Hayala MHBECTUPOBATH CPEJCTBA B NEPCHEKTUBHYIO
otpacib B 2001 roay, umest kanutan B pazmepe 4000 mosmapos. Kaxnprit rog, Hauunas ¢ 2002
rojia, OHa Moiy4yana mpuobUIb, KoTopas coctaBisuia 100% ot kanuTana mpeaplAyIero roja. A
koMmmanus «bera» Havalla WHBECTHpPOBATH CpeACTBa B Jpyryto otpaciab B 2004 romy, umes
KanuTan B pazmepe 4500 nosnmapos, u, HaunHas ¢ 2005 roza, eXerogHo Moiydana HpuObLIb,
coctasssitonyro 200% oT kKanurTana npeasayiero roga. Ha ckoibko moiiapoB KamuTan OJHOU
U3 KOMIaHui ObLI Ooublie KanuTaia Ipyroi k konny 2007 rona, eciu npudbUib U3 000poTa He
u3bIManach?

3aoanue 4. Ha TOBEpXHOCTH 03€pa pacTyT BOJOPOCIU. 3a CYTKH Kaxaas BOJOPOCIHb
JEIUTCS TOTO0JIaM, U BMECTO OJIHOM BOJOPOCIU MOSIBIIAIOTCS JBe. EIIé uepe3 cyTku Kaxkaas u3
MOJIyYMBIIUXCS BOAOPOCIIEH AEMUTCS momnosiaM 1 Tak ganee. Yepes 30 cyTok 03epo NOJHOCTHIO
MOKPBUIOCH BOJOPOCISIMU. Yepe3 Kakoe BpeMsi 03epo ObLIO 3aIl0THEHO HAIOJIOBUHY?

3aoanue 5. buznecmen byOnmkoB moxyudun B 2000 roxy mpubbuib B pasmepe 5000
pyoneit. Kaxnprii ciemyrommii Tog ero mpuObuth yBenuuuBaiack Ha 300% 1Mo cpaBHEHHIO ¢
npeabaymuM rojgom. Ckonbko pyoieit 3apadoran byonukos 3a 2003 roa?

IIpakTnueckas padora Nell
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«3HAKM CHHYCA, KOCMHYCA M TAHT€HCa»
3aoanue 1. B tpeyronbauke ABC yron C pasen 90°, AC = 6, AB = 10. Haiigure sinB.
3aoanue 2. B tpeyronsauke ABC yron C pasen 90°, BC = 10, AC = 7. Haiinure tgB.

2m
3aoanue 3. OnpenenuTh 3HaKU CHHYCa U KOCUHYCA yria 5

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

5T
3aoanue 6. OnipenennTh 3HaK TAHT€HCA yTia — >

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckne TOxK1eCTBA»

1 3
3aoanue 1. BeraucouTh tgo, €clii cosol = Ghoe € (7; 2m)

. 5 3
3adanue 2. Beraucnuts tgo, eciu sing, = — N a € (m; ?;)
. . 22 3m
3aoanue 3. Haiigute 3coso, ecau sino = — — uoa c (7; 21)

. . 2v6 b12
3aoanue 4. Hatinure S5sina, ecin cosa = — na € (0; E)

o . 3 bis
3aoanue 5. Haigure sino., eCiIv cOsol = SHO € (0; 5)

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

IIpakTuyeckasi padora Nel3
«@opMyJibl IPUBEIEHUS
Dopmynsl npusedeHun

. T
Sy E—CZ =Cosx ,

V4 :
co{5+a):—sma,

sin(r—a)=sinc ,
cos(t —a) =—cosax ,
smn(z+a)=—-sina ,

cos(t+a)=—coscx .

3aoanue 1

Berauciuts 1) sin735°; 2) tg% 0€3 TOMOIIY TaOJIHI] 1 MUKPOKAIBKYJISITOpPA

3aoanue 2

Beruncauts ¢ nomouisto popmyi npuseaenus COS 315" +sin 210" + 1g420 ’

3aoanue 3
CpaBuuTb uncia sin 500° u cos600°
3aoanue 4

3z
Jlokasath TOXICCTBO CIgQ ctg(; + 05) =-1
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3aoanue 5
. : 3r), »
YHOpocTUTh BRIPAKEHHE W HAWTU €ro YMCIIOBOC 3HAYCHHE SIN a—; (tg"(x—m)) npm

27T
o = ——
3

IIpakTnueckas padora Nel4

«IIpumeHnenue Gpopmys1 TPUTOHOMETPHUH NIPH PellIeHHH 32124
Dopmynvt 0601IHO20 apymenma
sin2a =2sinacosa,
cos2a =cos’ a—sin‘ &,

2tga
1920 - 289
I-tg°a
sin3a =3sina—4sin’ o,

cos3a =4cos’ a-3cosa .

3adanue 1

. . 117z
Hatitn sm2a u cos2a, eclii 5z < a <

’ tga = 0,75
3aoanue 2

Haiitu sin2a, ecimn 90° < o <180°, sina:%

3aoanue 3

1+cos2a +sin2«
YOpocTUuTh BhIpakeHUE

cosa +sina
3a0anue 4

4 2 e 2 s 4
Jlokasath TOxIECTBO COS @ —6C0S” asin” a +sin” @ =cosda

3aoanue 5
Pemnteh ypaBHeHHE 8sin 2xcos2x =4 .

IIpakTnyeckas padora NelS
«ITpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIPAKEHUID)
Dopmynvl ROJI06UHHOZ20 ApZyMenma
,a _l+cosa

cos” — > )

., l—cosa

sin- —=——,
2 2

,a l—cosa
i )
2 l+cosa

2tgg
sina=—2a,
1+tg° —

£
l—tg2g
cosa=—02{,
1+1g> —

8 2

52



3aoanue 1

Beranciuts tg150 0e3 moMoIny TadJIUI] 1 MUKPOKAIBKY/IATOpA
3adanue 2

Beipazuts cymmy S =sin® a +cos® a 4yepe3 cosda

3adanue 3

. 2750
BBHINOTHATE MOHMWKEHUE CTeneH: sin” 30°, cos®27°, 18775

3adanue 4
a .«
1+cos——sin— o
Jloka3atb TOXKAECTBO 2 2 _ —ctg —
a . 4
l1-cos——sin—
2 2
3adanue 5

Pemuts ypapuenue |- 2sin’ 2x=0

IIpakTnyeckas padora Nel6
«CymMma u pa3HocTb cuHYCcOB. CyMMa U pa3HOCTb KOCHHYCOB»
Dopmynst coHceHUu
sin( + ) =sinacosf +cosasin 3,
sin( — f) =sinacosff—cosasin S,
cos(@+ f)=cosacosf—sinasin 3,

cos(a— f) =cosacosf+sinasin f,

[g(a_|_ﬂ) :M

1-tgatgf’

e+t
1gla-p)= lgatigh

1-tgatgf
3aoanue 1

Boeruucnurs g (600 +a), ecnu tga=-3.
3aoanue 2

JlokaszaThb TOXKIECTBO sinacosf3 = %(sin(a + f)+sin(x — f))
3aoanue 3
Brruncauts cos(x + ), ecliu cosa:% )54 37”<a<27z, cosﬂ:—% Ur<a <37”

3aoanue 4
cos(@ + f)+cosla— )
cosacosf

YHpOCTUTH BBIpaXKEHUE

3aoanue 5
Pemnte ypaBHeHHE sin 3xcos2x = cos3xsin2x +1

Dopmynvl cymmul U pazHocmu CUHYco8 (KOCUHYCO08)
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o+ o —
ﬁCOS ﬁ,

sina +sin f =2sin

2 2
sina—sin,B:2sina_'Bcosa;’B
cosa +cosfF = Zcosa;ﬂ cosa;’g ,
cosa—cosﬂ=—2sina+ﬂsina;ﬂ .
3aoanue 1
Beruuciaurs cosl65° —cos75°
3aoanue 2
[Ipeo6pa3oBath B MPOU3BEACHUE CYMMY sin ¢ +cos/f3
3aoanue 3

sm2a +sinS5a —sinax
JlokazaTb TOXKIECTBO =1g2a
cosa +cos2a + cosda

3aoanue 4
[TpeoOpaszoBars B mpousBeaeHue sinl8° +sin 20°
3aoanue 5

.| T . T
YIpocTuTh BeIpakeHHE Sm[z + 0{] - sm(z -Q)

IIpakTnyeckas padora Nel7
«I'papuk pynxumnu. Uccaenosanue pyHkummu»
3aoanue 1
VccrenoBarh GyHKIHMIO : y=x —1
3aoanue 2
Haiitu MHOXeCTBO 3HaUeHHH HyHKIIMH
flx)=3x"-5x>+2
3aoanue 3
UccnenoBatsh pyHKIHIO.
y=—i(x3 —3x% +4).
3aoanue 4
UccnenoBatsh PyHKIHIO.

y(X)=e;)_(

3aoanue 5
[IpoBectu nosHOE Kccne0BaHNE (PYHKIINN:

248
y(0)="—

IIpakTnyeckas padora Nel8
«CBoiicTBa ¥ rpa UKy CTENIEHHBIX, I0KA3aTEeJbHBIX U JIOrapu(pmMuyecKux
byHkumin
3aoanue 1
1. Ha Kakom pucyHKe npeactaBaeH rpapuK nokasaTesibHON GyHKUMN ?
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y
y
0| x ol x
b B
3aoanue 2
2. Ha Kakom puCyHKe npeacTasfeH rpaduk cteneHHon QyHKUumM ?
yl\ y,
1
o 7
0 x 0 x
A b B

3adanue 3
3. YcTaHOBUTE COOTBETCTBME MeXKAy PYHKLUMAMMU U UX rpadpukamm?
1

1) y= (%)xi 2)y = x4.; 3)y=x"% 4)y=logsx

y/

1) 2) 3) 4)

3adanue 4

Jis GyHKIuun y = lo J1X BbIOEpUTE IIPABUIIBHBIE YTBEPIKICHMUS:
7
1) ®yHkuMs Bo3pacTaeT Ha Bcell 00JIaCTH ONpeIeIeHNUs;

2) ®ynkuus yobIBaeT Ha Bceil 00acTu onpeaeneHus;
3) Ob6nactb 3HaueHus pyHkunu E(y)=(—o0; +0)
4) T'paduk pyHkmuu npoxoaut yepes Touky (0;1)

3aoanue 5
4. Ha Kakom pucyHKke nsobpaxeH rpaduk dyHkumm y = log, x?
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yi Y

ol
—
=y

0

Ry
(=3

A b B r

IIpakTnueckas padora Nel9
«HUcnonb3oBanue rpagukoB GyHKIUI /15 pelieHUs] YPABHEHUI U CUCTEM»

3aoanue 1
Pemmmts ypaBHeHue rpadudeckum crocodoom: 2x—10=2
3aoanue 2
PeunTh ypaBHEHHE rpahHuecKuM CriocoboM: X +2x—8=0
3aoanue 3
Pemuts ypaBHeHHe rpadudeckum crocooom: j’—c —x+2=0
3aoanue 4
PeunTh ypaBHeHHE rpahHueckuM crocobom: 2x°—x—1=0.
3aoanue 5

(y=3x—4
Pemmmts ypaBHeHUE rpad)idecKuM CIIOCOOOM: {y Lo =1

IIpakTnyeckas padora Ne2(
«IlepecranoBkHU M (pakTopHaJ. Unciio coueTaHuin»

3aoanue 1

Ha crpanuine mHTEpHET-Mara3uHa OAEkKAbl pa3MerieHsl Tpu (Gyroonku. Ecinu momMeHsaTs
UX PAacloNOKEeHHe Ha CTPaHMIIE, MOIYYUTCS HOBas mepecTaHoBKa. CKOJIBKUMHU CIIOCOOAMU
MO’KHO pactoJioKuTh (yTOOJIKM Ha CTpaHuLe?

3aoanue 2

UToObl BBINOJIHUTH €KEJHEBHBIM KBECT, WIPOKY HY)KHO INPUHECTH Mary KOp3HHY C
YeThIpbMs KpUCTAJUIAMU pa3Horo 1Bera. IlepBoil HeoOXOAMMO HAWTH KOP3WHY, a KPUCTAJLIBI
MOKHO CJOXHUTh B HEE€ B NMPOMU3BOJILHOM Mopsaake. Kak HalWTH 4uciIO crOCOOOB BBHIMOIHUTH
3a/1aHue?

3aoanue 3

Henanexo ot monpe3oBatens ectb 9 pecropanoB. M3 HUX Haio BeIOpaTh 4, KOTOphIE OYAyT
0TOOpaxkaThbCsl Ha IJIaBHOM 3KkpaHe. CKOJIbKO €CTh CIOCOO0B BHIOPATh peCTOPaHbI?

3aoanue 4

CKOJBKUMHU cITOCOOaMM MOXHO 3allOJHUTh CIIOPTUBHBIN MbenecTall U3 TPEX MECT, €U
ecTb 10 npeTeH1eHTOB?

3aoanue 5

N3 9 akT€poB BRIOMpAIOT YETHIPEX AT MAacCOBKHU. [1opsiok BHIOpAaHHBIX JIIOJIEH HE BaXKEH.

CKOIIBKO €CcTh CITOCOOOB BHIOpATh aKTEPOB?

IIpakTnueckas padora Ne2l
«Tpeyroabnuk Ilackans. ®opmyna 6unoma Herorona»
3aoanue 1
PackpbITh CKOOKHU B BhIpaKEHUH (x+1)6
3aoanue 2
PacKpbITh CKOOKH B BBIpaskeHHH (a*-2b)’
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3aoanue 3

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

Haiitu 7-i1 unen pasnosxkenus 6unoma (2x2 — y3)11
3aoanue 5

PackpbITh cKOOKM B BhIpaskeHun (x + 2)°

IIpakTnyeckas padora Ne22
«PerieHHe NPaAKTHYECKHUX 32/1a4 € MCI0JIb30BAHUEM NPABUJ KOMONHATOPHKID)

3aoanue 1

TypareHTcTBO pacmnonaraeT 3KCKYpcOBOJAaMH IIO BOCBMH JAPEBHEPYCCKUM TOpOJAM.
ATEHTCTBO MpPEUIOKUIIO KIHUEHTY BBIOpaTh MapHIpyT MOCEHICHUs TpeX (M3 MPeasIoKEHHBIX
BOCBMH) TOPO/IOB B JIH000H nociae10BaTenbHOCTU. CKONIBKO CYIIECTBYET CIIOCOOOB OpraHU3aluu
Takoro mapipyra?

3aoanue 2

CKOJIBKO CYIIECTBYET CIIOCOOOB OOO3HAYEHMS BEPUIMH TPEYroJbHOW IHPaMHIBI C
nomorpio 0yks A, B, C, E?

3aoanue 3

CKONBKO pa3IMyHBIX YeThIPEX3HAYHBIX YHMCEN CYLIECTBYET CIIOCOOOB 00O03HAuCHUS
BEpILUH TPEYToJIbHON UpaMubl ¢ MoMoIlbio OykB A, B, C, E?

3aoanue 4

CKOJIBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YHCeN (BCe IMU(PHI KOTOPBHIX Pa3IMYHBI) MOXKHO
3anucaTh, UConb3ys uudpst 2, 4, 5, 6, 7, 8?7

3aoanue 5

AJMUHUCTpanMsi ropoja pelwia mnepeumMeHoBaTb 3 yaunbl. K BbIOOpy ObuLin
npeuiokeHbl 7 HazBaHU. CKOJIBKIMH CTIOCO0AMH MOTYT OBITh IEPEUMEHOBAHBI 3TH 3 YIIUIIBI?

3aoanue 6

PemmmTe OTHOCUTENBHO M ypaBHEHUE:

) C+C,=T(m+3);2) 14C2, =5C ,;3) C: , =66.
3aoanue 7
Brrauciuts

1) Ch;2) Cly:3) G554 €3 5) Ciys6) Coy .
3aoanue 8

5
3anucars pasioxkeHue GMHOMA (2x — 1)

IIpakTnuyeckas padora Ne23
«IIpuMepsbI NpMeHeHHsI MAaTEeMATHYECKOI0 0KUAaHus (CTPaxoBaHue, JoTepes).
MartemaTH4ecKoe 0:KUAAHUE CYMMBI CJIY4AaiHBIX BeJIHYHH»

3aoanue 1

bpocarorcst nBe wurpanbHble KocTH. Haiiaure wmaremarnueckoe OXHUAaHUE s
MIPOM3BE/ICHUSI OUKOB Ha BBIMABIINX IPAHSX.

3aoanue 2

Ctpenok BeleT CTpeabOy MO IeJId ¢ BEPOSITHOCTHIO MONAJaHUs MPU KaKIOM BBICTpEse
0,2. 3a xaxnoe momagaHue OH MOJy4aeT 5 OYKOB, a B ClIy4ae IIpoMaxa OYKOB €My HE
HauuchsoT. COCTaBUTh 3aKOH paclpeefieHUs] YUclla OYKOB, IOJIYYEHHBIX CTpEJIKOM, 3a 3
BBICTpEIIA, U BBIYUCIUTh MAaTEMATUUECKOE 0XKHUIAHUE ITOU CIIydaliHON BEJINYUHBI.

3aoanue 3

3a oM BHeceH cTpaxoBoil B3HOc 200 pyGueil. BeposTHOCTH emy croperb B JaHHOM
MECTHOCTHM JUIsl TaKOTO THHa JOMOB oueHuBaercs, kak 0,01. B ciywae, ecim aom cropur,
CTpaxoBasi KOMITaHUS JOJDKHA BhIIATUTH 3a Hero 10000 py6neit. Kakyio nmpuOblib B cpeHemM
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OKHJIACT MOTYYHTh KoMranusa? Ha kakyro npuObLIb CMOXKET paCCUYUTHIBATH KOMIIAHUS, €CITU JIJIS
MOJTY4eHHS CTPaxoBoi cyMMbl B pasmepe 10000 pybneit ona Oyaet Opats B3HOC 100 pyOneit?

3aoanue 4

CornacHO aMepHKaHCKUM CTaTUCTHMYECKHUM TaOJMIaM CMEPTHOCTH, BEPOSTHOCTH TOTO,
4TO 25-JIETHUM YENOBEK MPOXKMUBET eile roja, pasHa 0,992 (cienoBareiabHO, BEPOSITHOCTH TOTO,
4yTo OH ympeT, paBHa 0,008). CTpaxoBas KOMITaHUS TIpejiaracT TaKOMY Y€JIOBEKY 3aCTpaxoBaTh
CBOIO JXKM3Hb Ha roja Ha cymmy 10008$; crpaxoBoii B3Hoc paBeH 10$. Haiitu matemaTtmyeckoe
OKHJaHNe MPUObUTH KOMITAaHUH.

3aoanue 5

bankoBckas opranu3anus BbAaeT 3aiiMbl 10 1 MitH py0. cpokoM Ha 1 roza. BepostHOCTh
HeBo3BpaTa kpeauta — 1%. Kakyro MpomeHTHYI0 CTaBKy JOJIKEH YCTaHOBHTH OaHK, YTOOBI B
CpeIHEM UMETh MPUObLIH?

IIpakTuyeckasi pa6ora Ne24
«Omnepanuu HaJX COOBITUSIMH: TepecevyeHue, 00beJUHeHne COOBLITHIH,
NPOTHBOMOJI0KHbIE COOBITHS

3aoanue 1

Buka nomkHa BeIOpaTh TOJIBKO OJIMH AecepT U3 § BUAOB KOKTEHIIs, 5 BUIOB MOPOKEHOTO
u 5 BUJOB Horypta. 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 4elIOBEK
HUMeEET XOTsI ObI OJTHY MATEPKY B CECCUU?

3aoanue 3

Mapunaa xymwia 3-X KpOJMKOB: ceporo (c), Oemoro (6) u psboro (p). Cxonbko
CYIIECTBYET PA3IUYHBIX CIIOCOOOB MOCAAUTh ITUX KPOJUKOB B 3 KIIETKH, €CIIM B OJJHOU KIIETKE
MOKET HaXOAUTHCS TOJIBKO 1 KPOJIUK?

3aoanue 4

Opa xower mnomobpate oxexay Uil KiaccHOro Bedepa. CKOJBKO Pa3IHMYHBIX
KOMIUIEKTOB OJICXKIbI MOXKET MONXy4uThes y FOpbl, ecnu y Hero ectb Mailku 2-X I[BETOB, HO Y
KaXJIOTO IIBETa €CTh 3 pa3MWYHBIX BHJAA (OJHOIBETHAs MaiiKa, B MOJOCKY M B KJIETOUKY), a
Takke Oemnble U YEPHBIE MIOPTHI?

3aoanue 5

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

IIpakTnuyeckas padora Ne25
«Caoxenne BeposiTHocTeil. He3aBpucumblie 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 X0NOAUIFHUKOB, MSATh U3 KOTOPBIX UMEIOT 3aBOACKOM JEe(EKT.
Cny4aifHeiM 00pa3oM BBIOMPAIOT OJUH XOJIOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OYyJeT
0e3 nedexra?

3aoanue 3

Habwupas nHomep TenedoHa, abOHEHT 3a0bL IBE MOCIEAHNE IU(PBI, HO TOMHUT, YTO OJIHA
W3 HUX — HOJIb, a Jpyras — HeuéTHas. HallT BeposATHOCTH TOTO, YTO OH HAaOEpET MpaBUILHBIN
HOMED.

3aoanue 4

AOOHEHT 3a0blT MHUH-KOJ K CBOEH CHM-KapTe, OJHAKO MOMHHT, YTO OH COAEPKHUT TPH
«IATEPKU», a OAHA M3 MUPP — TO JIM «CeMEpKay, TO JIH «BOChbMEpPKa». KakoBa BEpOSTHOCTH
YCTIEITHOW aBTOPU3AINH C TIEPBON MOMBITKU?
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3aoanue 5

Haiit BEposITHOCTB TOTO, YTO MPU OPOCAHUM JIBYX UTPATHHBIX KOCTEH B CyMME BBHITIA/ICT:
a) MATh 0YKOB; 0) He OoJiee YEThIPEX OUKOB; B) OT 3 110 9 OUKOB BKIFOUHUTEIBHO.

3aoanue 6

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

3aoanue 7

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

3aoanue 8

B samuke Haxomutcs 15 kauecTBEHHBIX M S5 OpakoBaHHBIX Jneraneil. Haymauay
U3BJIEKAIOTCs 2 netanu. HallT BeposSTHOCTH TOTO, 4TO: a) 00e neTanu OyayT KadyecTBEHHBIMU;
0) oxHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e JeTaiu OpaKOBaHHBI.

3aoanue 9

Hrpoky B mokep cnaércs 5 kapT. HailTu BepOSATHOCTH TOTO, YTO OH IOJIYYHT: a) Mapy
JECATOK W Tapy BajeTos; 0) duemn (5 kapT oJHON MacTH); B) Kape (4 KapThl OJJHOTO HOMHHAJIA).
Kakyto 13 nepedrcieHHbIX KOMOMHAINI BEpPOSITHEE BCETO MOIYUUTh?

IIpakTuyeckasi pabora Ne26
«Cany4aiinbie BeJJMUUHbI. LleHTpaJbHbIe TeHAEHUMH CIy4aiiHON BeTHYHHBD)
3aoanue 1
Haiinem martemaTmyeckoe OXUIaHUE CIy4alHOW BEIMYMHBI X — 4YMCIA CTaHJAPTHBIX
Jetanei cpenu Tpex, oroOpaHHbIX U3 maptuu B 10 neranei, cpenu KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3aadu cienyer, 4to X MOXKET IPUHUMATh
3HayeHus 1, 2, 3.

3aoanue 2

3a/1aH 3aKOH pacnpeieeHusl JUCKPETHOM CIIy4ailHOM BEJIMYUHBI 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) IUCTHEPCUIO, B) CpeaHEe KBaapaTUYECKOe
OTKJIOHEHHE JTUCKPETHOM CIIy4YalHOW BEJIWYMHBI X MO M3BECTHOMY 3aKOHY €€ paclpeierieHus,
3a/laHHOMY TaOJIU4HO:

8 4 6 5

0 0 0 0
2 ) 2 .1

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

Haittu: 1) nuddepenumansnyto ¢ynkuuio pacnpenenenus f(x); 2) maremaTnyeckoe
oxxkuganne 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 TMocje HalaAKu paBHA AJs iepBoro cranka 0,9, 1is BTOporo craHka —
0,8 u s Tperbero cranka — 0,7. HaliTu BepOSTHOCTH TOTO, YTO 3@ 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHoCTh mOmananus B 1€k MPH OTJIEILHOM BhIcTpene paBHa 0,6. HaliTu BeposiTHOCTD
TOTO, 4TO YKcJIo onaaanuii mpu 600 BeIcTpenax OyaeT 3akitoueHo B mpeaenax ot 330 go 375.

3aoanue 7

Haiitu: a) maremaTudeckoe oOkuIaHue, 0) IUCHEPCHIO, B) CpeAHEe KBaAPaTUYECKOE
OTKJIOHEHHME JUCKPETHOM CIy4alHON BEJMYMHBI X II0 MU3BECTHOMY 3aKOHY €€ pacIpeleeHus,
3aJIaHHOMY TaOJIMYHO:

X 8 4 6 5

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

IIpakTHyeckasi padora Ne27
«3aKoH 00JbIIKX YK ces. BbIOOpOUYHBIT MeTO HCCIeT0BAHMIT»

3aoanue 1

OueHUTh BEPOSITHOCTh TOTO, YTO B TEUCHHE OJIMIKAWIIEro JHS MOTPEOHOCTh B BOJAE B
HacesleHHOM myHKTe mpeBbIicuT 150 000 11, ecnu cpegHecyTouHasi HOTPEOHOCTh B HEM COCTABIISIET
50 000 .

3aoanue 2

Cpennee 4HMCIO COJMHEYHBIX JHEW B TOoAy HJisi JaHHOW MecTHocTH paBHO 90 OueHuTh
BEPOATHOCTH TOTO, UTO B TEYCHHE I'0J1a B 3TOI MECTHOCTH OyeT He 6onee 240 CONMHEYHBIX THEH.

3aoanue 3

[Tpumep 3 JivHa M3rOTaBIMBAEMbIX JETajeil SBJISETCS CIy4allHON BEJIMYMHOMN, cpeaHee
3HaueHue kotopoir 50 mMm. CpenHEeKBaapaTUYHOE OTKJIOHEHHE ATOW BETUYUHBI paBHO 0,2 MM.
OueHuTh BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE JUIMHBI U3TOTOBICHHOW JAETalH OT €€ CPeIHEro
3HAYCHUS 110 a0COIIOTHOM BenunHe He TipeB3ouaeT 0,4 M.

3aoanue 4
CpennecyToyHoe MOTpeOIeHHE AIEKTPOIHEPTUHU B HaceleHHOM myHKTe paBHO 20 000 kB1/4,
a cpenHekBaapatuuHoe oTkioHeHHe — 200 kB1/4. Kakoro morpeGineHusi 31eKTpOIHEPTHH B

ATOM HACEJICHHOM ITyHKTE MOKHO OXHJIaTh B OJIIKAHIINE CYTKH C BEPOATHOCTHIO, HE MEHBIIEH
0,96?

3aoanue 5

Cpennuii Bec kiyOHst kaptodens paBeH 150 r. OueHUTbh BEpOSTHOCTH TOTO, YTO Hayjxady
B3STHIN KIyOeHb KapTodens Becut He 6onee 500 r?

IIpakTnueckas padora Ne28
«HenpepbIBHBbIE ClIyYyaliHble BeJMYHHBI (pacnpeaeaeHus )y

3aoanue 1

[TpousBoauTCs cepust U3 5 HE3ABUCUMBIX OJIMHAKOBBIX HKCIIEPUMEHTOB. BepoaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (0.6 KakoBa BepOATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) poBno 3?

(c) oT 1 10 3 BKIIOUUTENBHO?

3aoanue 2

[TpousBoauTCs cepust U3 5 HE3aBUCUMBIX OJIMHAKOBBIX YKCIIEPUMEHTOB. BeposaTHOCTH ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (0.6 KakoBa BepOSATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) poBno 3?

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

N3BecTHO, 4TO HeNpepblBHAs 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 H3YUYEHHOT 0
3aoanue 1
2
YIpocTHTE BRIpOKEHHE: (@) 7 .
3aoanue 2
Anekceir xoueT BnoxkuTh 50000 pyOseir Ha 6 jeT, 4ToOBl moayunuTh He MeHbie 70000
pyOuseii. OnuH GaHK MpeasaraeT BIOXKHUTH JeHbI'H mox 9% romoBeix, a apyroi - mox 0,7% B
Mmecsil. Kakomy 6aHky oTaath npeanodrenue bopucy?
3aoanue 3
Paznoxute Ha MHOXUTENH yncio 68 740

3aoanue 4
Hana reomerpuueckas mporpeccust (b,), 3HamMeHareiab KOTOpod paBeH 3, a b; = 9.
Haiinure bg.
3aoanue 5
bank Hauncnser mo Bkiaaam 7% romoBeix. CKOJIBKO JICHET Oy/IeT Ha CYeTy Y BKIIAJI4UKa
yepes 8§ JsieT, ecau oH nosoxuia Ha cyet 100 000 p u He cHUMaJT HaYUCTICHUS?

3aoanue 6
. . 2
Haiigure coso, ecim sina = ua €(m; 2m)

3adanue 7
PeuTh ypaBHEHHE rpahHIECKUM CIOCO00M: X +4x—5=0
3aoanue 8

CKOJIBKO CYIIECTBYET CHOCOOOB OOO3HAYEHHUsI BEPUIMH IMapauIeJIeNuIe/1a ¢ TOMOIIBIO
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTnuyeckas padora Ne30
«IIpuMeHeHHE MPOU3BOIHBIX JIEMEHTAPHBIX QYHKIIMI MPU PelIEHHH 32129
3aoanue
BbIuucianTh Npou3BOIHYIO (YHKIIMH:

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*

3 4

8. 12x +7_\/F
9. (4x3 —12)°

10.  (12—=7x)3 - (x3 —2x)*

IIpakTnueckas padora Ne31
«IIpon3BoaHast M IKCTPEMYMBI (PYHKLMH
3aoanue 1
Haiinute skcTpeMyMmbl QyHKINH Y = x> — 6x%.
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3aoanue 2

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

3aoanue 3

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

3aoanue 4

Haiigure HanOomnbIiee 1 HAaMMEHbIIee 3HaUeHUE (PYHKIUHU Y = X + Ha oTpeske [1; 3].

3aoanue 5

Haiinure skctpemymsl pyHKImm y = 2x3 — 3x2.

3aoanue 6

Haiinnte npoMexXxyTKM MOHOTOHHOCTH (YHKIUH 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 3HaUeHHE PYHKIIMU y = - X - Ha oTpe3ke [ 1; 4].

IIpakTuyeckasi padora Ne32
«IIpoBeeHue ¢ MOMOIIbIO MPOU3BOIHOI HcCIeT0BAHUA QYHKIIUM

3aoanue 1

C mOMOIIBI0 TTPOU3BOTHON HAWIUTE MPOMEKYTKH BO3PACTaHUS W yOBIBaHHS ()YHKIUU:
f(x) = 2x> — 3x” — 36x + 40.

3aoanue 2

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

3aoanue 3

Haiigute wnaumbonbiiee u HauMmeHblnee 3HadeHus (yHKiuu f(x) =x
npoMexyrtke [-3;2].

3aoanue 4

C mnoMOIIBI TPOW3BOJHOW HAWAWUTE MPOMEXKYTKH BO3PACTaHUS W  yOBIBAHUS
byukun: f(x) =x*—8x’> + 3.

3aoanue 5

Vccnenyiite BpyHKIHIO 1 TOCTpoiiTe eé rpaduk: f(x) =-x” - 2X + 8.

3aoanue 6

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

3aoanue 7

C TOMOIIBI TPOW3BOJHOW HAWAWUTE MPOMEXKYTKH BO3PACTaHUS W  yOBIBAHUS
dymxumm: f(x) = 2x° — 15x* + 36x.

3aoanue 8

Vccnenyiite GpyHKImIO 1 IocTpoiite eé rpaduk: f(x) = -x* + 3x + 4.

3aoanue 9

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

Y 8x°+ 5 mHa

Y 2%+ 3 Ha

IIpakTnueckas padora Ne33
«O0mue MeToabI pelieHus ypaBHeHuil. MeTron pasJioaxeHus Ha MHOKUTe . MeTtox
BBe/JICHMS HOBOM IepeMEeHHOoN»

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 padora Ne34
«PelieHre HEPABEHCTB € OIHOM MepPeMEHHOM»
3aoanue 1
Pemmtes HepaBeHCTBO % >0
3aoanue 2
Pemmts HepaBeHcTBO 3X + %8 > ﬁ +9
3aoanue 3
1 VX
X2—8X+7>X2—8X+7

Pemuth 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.
IIpakTuyeckasi padora Ne35
«PeneHue HepaBeHCTB METO0M HHTEPBAJIOB)

3adanue 1

= 0.

2?4 20— 3
7)

Peunts HepasercTso (¢ — 7) ( + 5)

3aoanue 2

Pemuts HEpaBEHCTBO (v —1){x—3)

3aoanue 3
(x — 2)°

Pemute HepaBeHCTBO (x —1)(z —3)

= 0.

3aoanue 4
(x+2) (a* —da +7)
Pemnte HepaBeHCTBO r—>5
IIpakTnuyeckas padora Ne36
«Pelienne cucreM ypaBHeHHH MeTO0M MOACTAHOBKH, METO0M aJredpanveckoro
CJIO’KEHHMS M METOA0M BBE/JACHUS HOBOM IEepeMeHHON»

< ().

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

b .
SIINTh CUCTEMY ypaBHEHUI { 4% _ 653V 42 = 0.
3aoanue 3

2% % 9Y = 162,

3%4Y = 48.
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3aoanue 4

Pemmmts cucremy ypaBHeHUM

3aoanue 1

3x1 < /3,

(0,2)3X2—2 — (0’2)2X2 +X+4.

IIpakTnueckas padora Ne37
«PermeHne HPpaMOHAIBHBIX H NMOKAa3aTeJbHbIX YPABHEHHMI 1 HEPABEHCTB)

Pewuts HepaBeHCTBO V2 — X — x2 >—1

3aoanue 2

Pemmuts HepaBeHCTBO V15 — 2x — x2 + Vx — 3 >2x—7.

3aoanue 3

Pemuth ypaBHeHME

3aoanue 4

4x2+3x =1

16

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

IIpakTnyeckas padora Ne38
«B3auMHoe pacnoJiokeHHe NPSMbIX B IPOCTPAHCTBE. YTOJ MeXKAY IBYMS

NPpsSAMBbIMHW»

3agaua 1

IIpsmas a HE TEXKUT B
TUIOCKOCTH
napajuienorpaMma
ABCD.Omnpeaenure
B3aMMHOE Pacroj0KeHne
npsmeix a U BC,ecnu a 11

AB

2

3amauya 2

1.IIpsamast a HE JEKUT B
mockoctu ABC.Onpenenure
B3aUMHOE PACIIOJIOKEHUE TPSIMBIX

au AC,ecnu a Il AB

3agaua 3

1.IIpsimast a He JIeXKUT B TUIOCKOCTH
tpaneuun ABCD. Onpexnenute
B3aMMHOE PacrojiIokKeHHEe NPSIMBIX a

u BC, ecnu a IT AB.
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3agaua 4 3amaua 5 3amaua 6

1.Jan terpasap ABCD. 1.0mpenenure B3aUMHOE 1.0mpenenure B3aMMHOE
Onpenenure B3auMHOE pacnonoxenue npsMbeix MA u DC | pacnonoxenue npsmeix AN u CM,
pacmnosioxkeHue npsMeix AD ectu NMN(ABC)
u BC.

IIpakTnyeckas padora Ne39
«ITepneHAUKYJSIPHOCTH MPSIMOIi M MJI0CKOCTH. TeopemMa o Tpex nmepneHIUKYJIAPaAX»

Bapmuanr 1
B, o

Al. ITonb3ysch n300pa’keHuEM Ha pUCYHKE |, Ha30BHUTE:

; a) Touky nepecedenus npsimoit AD ¢ mmockocteio DD C;
0) nmuauto nepeceueHus mwiockocteit ADD; u D;CD.
/ B xaxoi u3 miaockocreit ADD;, A1BB,

& D BB,;C;, BCD He nexur Touka A?
Puc. 1

A2. IlepeuepTrTe PUCYHOK 2 B TETPAb U MOCTPOMTE:
a) Touky nepeceueHus npssMmoit MH ¢ miockoctsto ABC;

0) nuuuro nepeceuenus mockocteit MHB u ABC.

Bl. Touka O — HEHTp OKPYXHOCTH, OINHCAHHOM OKOJIO

tpeyroiabHuka ABC. Ilpunamnexut sm Touka C

IUIOCKOCTH, B KOTOPOi1 JIexkat Touku A, B u O?
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Bapuant 2

B, &
A ; Al. Ilonb3ysch n3o0pakeHueM Ha pUCYHKE |, Ha30BUTE:
A, : 5,
5 a) Touky nepecedenus npsmod MC ¢ miockocteio B1BCy;
M Bi 0) muHuto nepecedeHus mwiockocreit MC;C u BCB;.
| S " c
B kakux u3 mockocreit ADD;, ABB;, ABD, MD,C,, nexut npsmas
A D MD;?
Puc. 1 [”
M/ 1\
A2. IlepeuepTute pUCYHOK 2 B TE€Tpaab U MOCTPOMTE: / \
a) Touky nepeceueHus npsasmoil PK ¢ miockoctsio ABC; / H O\
\
6) muHuto nepecedyenus miockocteir PKC u ADC. é \-.\
(3 \\
B1. Touka O — HEeHTp OKPYKHOCTH, ONMHMCAHHON OKOJIO \n
gyerbipexyroipHuka ABCD. Touku A, O n C ™~

MNpUHAJIC)KAT IIJIOCKOCTH 124 . HpI/IHa,I[J'Ie)KI/IT M 3TOH

IUIOCKOCTH BepirHa D?

IIpakTnyeckas padora Ned(
«IlepneHAUKYJIAP U HAKJIOHHBIE. YTOJ MeXK1y NPSAMOii U NJIOCKOCTHIO.
JAByrpanHbli yroa»

Bapuanr I

1. [Tpsimast a mapasuienbHa IVIOCKOCTH 0, IpsAMas b Takke napasuiesbHa IIIOCKOCTH
a. MoryT 1 a u b:

a) beiTh mapannensHpIMu?

0) [lepecekarbcs?

B) BBITh CKpenBatonMMICs NPSIMbIMH?

2. Touka M JIEKUT BHE IIJIOCKOCTH napajuienorpamma ABCD.
a) Jlokaxute, 4Yro cpeaHue JMHUU TpeyrodbHMkoB MAD u MBC napannenbHsl.
0) Haiimute sTu cpenHue JTUHUM, €ClIM OOKOBas CTOpOHA MapajuieorpaMMa paBHa S5, a €ro
BBICOTA paBHasi 4 U JICIIUT CTOPOHY, K KOTOPOI IIPOBEICHA, MTOTOJIaM.

3. Ilnmockocts o nepecekaer cropoHsl AB u BC tpeyronbauka ABC B Toukax M u N
cootBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.

a) Jlokaxwure, uro AC || a.

0) Haitnure MN, ectu AC=26.

4. Yepes Bepunny C kBagpara ABCD, npoxogut npsimas CK, He nexaiias B miI0CKOCTH

KBaapara.
00



a) Jlokaxxure, uro CK u AD ckpemuBaromuecs.

6) Uemy paBen yron mexny CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
75 rpamxycoB?

Bapuanr I1

1. IIpsimas a mepecekaeT MIOCKOCTh O, MpsiMas b Takke nepecekaeT MIOCKOCTH o. MoryT
miaunb:

a) beITh napamienbHBIMU?

0) [lepecekarbcs?

B) BBITh ckpemuBarommmucs npsMbiMu?

2. Tpeyronsauk ABC u Tpanemust KMNP umeror oburyto cpennroro iunuio EF, MNJ|EF,
EFIBC.

a) Hokaxwure, yto BC|| KP.

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

3. IInockocts o mpoxoaut yepe3 ctopoHny AB tpeyronbauka ABC. Ilpsmas nepecekaer
ctoponbl BC n AC B Toukax M u N cootBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) lokaxkure, uro MN || .

0) Haitnure MN, ectu AC=39.

4. Touka F nexut BHe miiockoctu Tpaneuun ABCD.

a) [loxaxure, uto AF u BC ckpemuBatomuecs.

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

paseH 40 rpaxycos?

IIpakTnueckas padora Nedl
«BpIunciIeHne 3JIeMeHTOB MHOTOTPAHHUKOB: pédpa, AMaroHa U, yIJbl»

3aoanue 1 L —
OT nepeBsHHON NPaBUIBLHON MATUYTOJILHON IPU3MBbI OTIHIINIIHN BCE €€ ﬁ )
BeplIMHBI (cM. puc.). CKOJIBKO TpaHel y MOJIY4YMBIIEroCs MHOTOTPaHHHUKA r ‘T
(HeBuMMBIe pEOpa Ha PUCYHKE HE U300paKeHbl)? ‘

| y
i )
A £

L

3aoanue 2
Haiinure yromn ABD MHOT'OT'PaHHHKA, D, 1 ¢
M300paXeHHOTO0 Ha pUCYyHKe. Bce AByrpaHHble yIiibl y 2 I_F;___ -
MHOTrOrpaHHMKa npsiMbie. OTBET faliTe B rpagycax. : ——: e I
|
2|
LA
<D
3aoanue 3 ) <

JIBa pebOpa MpsSMOYTOJBHOTO TMapajielenuresa,
BBIXOSIIME U3 OAHON BEPIIUHBI, paBHbI 1, 2. [T1n01mans noBepxHOCTH
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napauienenuneaa pasia 16. Haitaure ero nuaronais.

3aoanue 4
JIBa pebpa mpsSMOYroJIbHOTO MapajuIeNIeIUIe/1a, BBIXOSAIINE
U3 OJIHOM BepIIMHBL, paBHBI 2 U 6. OO0BeM mapajuiesnenunena paBeH
48. Haitnute TpeTbe pedpo napajuieenunesa, BEIXOIIee U3 TO ke
BEPIINHBI.

3aoanue 5

Haiinure xBagpar paccrosHus Mexay BepmnHamu C u Al
MPSAMOYTOJIBHOTO —Mapajuiesienunena, g Kotoporo AB =5,
AD = 4, AA1=3.

IIpakTnyeckas padora Ned2
«O0beM mUpPaMH/Ibl, KOHYCA U HIapay

3aganue 1.

JluameTp ocHOBaHUS KOHYca paBeH 12, a nnuHa obpasyromieit — 10. Haiinute o0bem KoHyca.

\
B otBeTe 3anumute E

Pemienue:

V =1 nr2h
3

Otser: 96.
3amanue 2.
Pebpa mnpsmoyrompHOTO mapamenenunena paBHel 4, 5 w 8. Haiigute o00Bem

napajjejacnuicaa.
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V=a-b-c— dopmyna c5 kaacca
V=4-5-8=160
OtBeT:160

3aganue 3.

10 .
Panuyc ocHOBaHus MWIMHIpPA paBeH 4, BbICOTA - Haiinute 06beM muuHapa.

V = mrh
10
V=m-4%-— =160
1r
OtBeT:160
3ananue 4.

B ocHOBaHUU TpeyroabHOM MUPAMHUJIBI JIEKUT MPSIMOYTOJIBHBIN TPEYTOJIbHUK C KaTeTaMu 4

u 3. Haiinute oO0bem nmupamuibl, eciu e€ BpicoTa paBHa 9.

w

S =3°a'b S=2-3-4=6
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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 pa3mepbl MaIeHBKOTO KOHYCa Sus

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

1

>z 36 =V,

V,=15

OtBeT:1,5 - cokHO

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.

Konnueckast BopoHka 06beMOM 16 JTUTPOB MOTHOCTHIO 3aMIOJHEHA KHUIKOCThIO. I3 BOPOHKH
BbIUEpHAIN YaCTh KHUAKOCTH, IIPU 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 HAITOJIHUTD cocy ,Z[OBerY?

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.

O0BvéM mpsmMoyroipHOro mnapamienenunena paseH 108. UYemy Oyner paBeH 00BEM

napajjejienmIica, €CJjIru Kaxa0€ €ro pe6po YMCHBIIUTL 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
Ecmu MUJIIMHAP U KOHYC UMCKOT o6mee OCHOBAHUEC U BBICOTY, TO Vk = 5 VI-I

1
Ve, ==-30 =10
k=3

Otset:10

3ananue 10.
O0BéMm koHyca paBeH 25. Uemy paBeH 00bEM IWIMHApPA C TaKUM K€ OCHOBAHHEM U

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

PaBHOOOKast Tpameuus BpallaeTcsi BOKPYT OCH, NPOXOJSINEH depe3 BEpIIMHY HUKHEro
OCHOBaHHMs NapajjienbHo BbicoTe. Halinure 00beM MosydeHHOrO Tejia BpAlLeHUs, €CIIH HUXKHEee
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 cM, a ocTphIi yroi 60°.

3aoanue 2.

KBagpar co ctopoHoif 4 cM Bpamiaercss BOKPYT OCH, HMPOXOASIICH yepe3 OJIHY U3 €ro
BEPLIMH MapajlIebHO TUaroHaau kBajapara HalTu o0beM MoIydeHHOro Tejla BpalleHusl.

3aoanue 3.

Paguyc OCHOBAaHMS KOHyca paBeH 3V2cM, a O0OpasyiolMe HAKIOHEHBI K IUIOCKOCTH
OCHOBaHHUsA noJ yrioM 45 rpagycos. Haiinute o6bem Konyca.

3adanue 4.

Haiinure o0beM muiIMHApPa ¢ BBICOTOM, PaBHOM 5 CM, €CJIM JAMAroHajdb OCEBOTO CEUYCHUS
LWIMH]Ipa 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.

3adanue 5.

Haiinute 00beM 1mapoBOro cekTopa, eciy pajuyc Liapa paBeH 3 ¢M, a paJnyc OKPYKHOCTH
oCHOBaHH - V5 cM

3aoanue 6.
Haiigure OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHUU KOTOPOTO PABHOCTOPOHHHM

TPEYTOJIbHUK CO CTOPOHOMU 6 CM.

3aoanue 7.

B nunmHape nmpoBeaeHa MIOCKOCTh, MapauielibHas OCH U OTCEKAroIIasi OT OKPYKHOCTH YTy
B 120°. lnaronans ceuenust paBHa 20 cm. Ceuenue ynanaeHo ot ocu Ha 3cM. Haiiaure miomans
OOKOBOI TOBEPXHOCTH IUIUHPA.

3aoanue 8.

Panuyc ocHOBaHusl KOHYyca paBeH 6¢M, a 00pa3yrolas HaKJIOHEHA K IUIOCKOCTH OCHOBAHMUS
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nox yriom 30°. Haitnure miommaas 60KOBOM MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Inomane ceuenus mapa MmIOCKOCThIO, TPOBEAEHHON Uyepe3 KOHEI[ JuaMeTpa moja yriom 60°

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

3aoanue 10.

Croponsl TpeyronpHuka MNK kacatorcs mapa. Haiinure niomaab NOBEpXHOCTH 1apa,
ecmu MK=9  cm, MN=13cm, KN=14 cM u  paccrosHue OT I1EHTpa Imapa [0
mrockoct MNK paBHO V6 CM.

IIpakTnueckas padora Ned4
«Perenue 3a1a4, CBSI3aHHBIX C IPMMEHEHHEM MPABMJI 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 3a7a4u B KOOPAMHATAX»

3amanue 1.
CoctaBuTth ypaBHeHue chepsl paauyca R =5 ¢ neHTpom B Hagyane KOOpAHHAT.
3amanue 2.
Hanucats ypaBaenue chepsl ¢ ieHTpoM B Touke C (2; —3; 5) u paauycom, paBHBIM 6.
3amanue 3.
Haitti nentp u paguyc chepsi (x + 4)* + (y — 3)*+ z* =100.
3amanue 4.
Jlokazarb, 4TO ypaBHEHUE
X+y +z —2x+4y—-62+5=0
SIBJIIETCSL ypaBHEHUEM CEPBHI.
3amanmne 5
Hanummre ypaBHeHue npsaMoit mpoxoasieit uepe3 ABe nanubie Touku C(2;5) u D(5;2)

IIpakTnueckas padora Ned6
«CkajisipHoe npou3BeieHHe BEKTOPOB)

3anganue 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 pocTpaHcTe. Haltu:

a) UX CyMMYy;

0) UX pa3HOCTb; KOCUHYC yIJla MEXy HUMU;

B) UX BEKTOPHOE MMPOMU3BE/ICHUE.

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

3ananue 5

Haiitu panr u 06a3uc cucTeMbl BEKTOpPOB, IMEpPEHTH K HOBOMY Oa3ucy. 3amucarb
pa3I0KEeHU BEKTOPOB TI0 HaliICHHBIM Oa3ucaMm.

3amanue 6

Kommuianaphsl 11 BexTopa?

a =(—3;2;1),b =(3;1;2),c =(3;-1;4).

IIpakTuyeckasi padora Ne47
«BbIunc/IeHHe YIJI0B MeK1y NPSIMBIMHU H IJIOCKOCTAMH. KoopimHaTHO-BeKTOPHBIH
MeTO/I IPH pelleHN U FreoMeTPUYeCKHX 32129
1. Haiitu yron Mexay BEKTOpaMHu .

2. Haiinure yron ACB B tpeyronsauke ABC.

3. Haiitn YIJIbL, COCTABJIAACMbBIC BEKTOPOM C KOOPANHATHBIMHU OCSIMU.

Bapwuanr 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. u B(-2;3;5).

Bapuanr 3.

1. 2. A(9; -2;0); B(12;-3;5) u C(1;-2;6).
3. uB(-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 (24, -1).

Bapnasnr 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).

3.1 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).

Bapuanr 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.
Bripaszure AS, ecnu Touka S —
cepenuna KJI.
3ananue No 2

B paBHOOGepeHHOMN Tpanenuu

Samanne Ne 1 3amanne Ne 1

Ha cropone HK pom6a B napannenorpamme ABC/]
MHKC B3sara 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.

Beipaszure CJI, ecnu Touka J| | 3agarue No 2

— cepenuna ME. C

3amaune Ne 2

B paBHOOGenpeHHOM 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 6onbinee ocHoBanue 15 | ABCJI — tpanenusi, BC || AJl,
ocHoBaHusamu 4 cM. Haiinure cM. Haiinure 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
IPECTABIECHbl B METOJMYECKUX YKa3aHUSIX IO IMPOBEICHUIO IPAKTUUECKUX 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 3a1aHUH.
CrnucoK 3a/1a4 U151 CAMOCTOSITEILHOTO PeleH st

1. BbIssiCHUTB, KakuM 4YHCIOM (palMOHAIBHBIM WJIM HPPAlMOHAIBHBIM) SIBISETCS YHCIOBOE 3HAUCHHE
Beipakenns: 1) (V8 — 3)(3 + 2v2); 2) (V27 — 2)(2 — 3V3); 3) (V50 + 4V2)V2;
2. Haiitu abcontoTHyI0 norpenrHocts npubdmkenus 0,55 ucna 5/8
3. 3anmumuTe YUcio B CTaHAAPTHOM BHUJE. YKaKHUTE €ro NPSIOK M OKPYTJIMTE MAaHTHCCY 1O TBHICSYHBIX. 1)
735274; 2) 32465103;  3) 6,0054;
H H
4. Haiinure 3HaueHue BbIpa)KCHUS: (23 373 ) 3\/—
At
!0,2165 )

5. Brruucnure: 3 i

0,09*-0,027¢
6. Boraucnure: 2°-22 + 27322 +1,25.

4. 3

7. Haiinure 3HaueHue BeIpaXXeHUs: npu x = 0,0625

3{/_

Pemmts ypasaenus: 1) (x—2)(x+3)=0; 2) (X—l x+4 20;
9. Haiiure kopeHb ypaHeHus: 1) (i)x'3 =64, 2) (%)’“3 =49
10. C xaxoif IpOIIEHTHOHN CTaBKOW HEOOXOIMMO BIIOXKHUTPH JCHBIH B OaHK, €CIIM Yepe3 2 To/1a BKIATUYUK XOUEeT
nonyuanuts 120000 py6neit mpu mepBoHavasHOM B3HOCe 100000 pyOneit?
11. BrraucinTh, HCHONB3YS ONpeIeIeHIe U CBOHCTBA JOTapH(pMOB: 5logs 16 _ 11log1112
2
12. Pewure ypaBHEHUE: 10g7 (2)6 -Tx+ 6)— 10g7 (X - 2) = 10g7 X
13. Haiiute 3Hauenne Beipaskenns 1) 3tg45° —v/3ctg60° + 4sin30°
14. Jloka3aTh ToxmecTBO cos*a — sin*a = cos?a — sin’a
5 3z 12 3

cosa=— —<a<2m cosff=——— Tm<a<—
15. Beraucnnute cos(ax + ) , ecin u 2 s 13 4 2
16. IIpeo6paszoats B npousseaenue sinl8°® + sin 20°

T T
17. VYnpoctuts Beipaxenue CO E —a |[+cosa+ 5)

0 . 0 0
18. Beruuciaure l)COS315 +smn 210 + tg420 ; 2) sin 1367[ —COS1 1z + Ctg 1117[ .
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19. Peluth ypaBHEHHE, PAa3IOKUB HA MHOMKUTEIHU €T0 JIEBYI0 yacTh Sin x—sin3x =0

20. Pemmts HepasencTBo 1) COS X 2 _E ;2) sin2x > l
2

21. Beraucnure ZaI'CS' e +arctg(_1)+ arccos—
2 2
(T ox) N2
22. Pemuts ypaBHeHHE SIN| — —— |= ——
10 2 2

. x 1

23. Haiitu Bce penieHust ypaBHEHHS Ha 3aJaHHOM OTpE3KE COS— = —, [_ 6 7;;67;]
3 2

. . . . T
24. Haiitn oOmactb ompeneneHuss W 00JacTh 3HAUCHMH Kaxaod w3 ¢QyHkumit 1)y = 2cod x——|; 2)

4
y=2+—-

x—-3
25. HaiiauTe To9kn MakcCUMyMa U MEHEMyMa QYHKIIMU €e MAaKCUMYMBI 1 MUHUMYMBI y = —x2 + 6x — 8
26. BrlsicHUTB, SBISIETCS M, YETHOH, HEUCTHOW WM HE SBISICTCA HU UYCTHOW, HW HedeTHOW (yHKmms: 1)
3 X . . 2 .
y=x —E+Slnx,2) y = x> +cos3x;
217. CKOJIBKO pa3sIMuHbIX JIBYX3HAYHBIX YHCEJ C Pa3HBIMU LU(pPaMHU MOXKHO COCTaBUTh, HCHONB3Ys IHGPHL: 1)
1us5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AJZMUHHCTpanusi Topojia pelnia nepeuMeHoBats 3 ynuibl. K BeIOOpY ObUIM NpeasiokeHbl 7 Ha3BaHHM.
CKOJIbKUMH CI10cO0aMy MOTYT OBITh MIEPEUMEHOBAHBI 3TH 3 YJIHIIbI?
29. CKONBKMMU CIIOCO0aMHU MOKHO Pa3MECTHTh 6 pa3IMuHbIX aBTOMOOWIIEH B CEMH OJTHOMECTHBIX OOKcax?
30. B wmarasun moctymmio 30 XOJNOOMIBHHUKOB, TATh M3 KOTOPBIX HMEIOT 3aBOICKOW medekT. CirydaitHbIM
00pa3oM BEIONPAIOT OUH XOJOAMIbHUK. KakoBa BEpOATHOCTH TOTO, 4TO OH Oyzer Oe3 nedexra?
31. KakoBa BeposSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OylIeT OJHH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) marematmdeckoe OXumaHue, 0) IUCIEPCHIO, B) CpeaHEe KBaJpaTHYECKOE OTKIOHEHHE
JIMICKPETHOH CiTydaifHOH BEMHMUYMHBI X 110 U3BECTHOMY 3aKOHY €€ pacHpe/ieNICHNs, 3aJaHHOMY TaOJINIHO:
X 8 4 6 5

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

33. CymMma OGeckoHEYHO yOBIBaIOIIEl TeoMeTpriIeckoil mporpeccuu paBHa 150. Hafitu by, ecmu q = 1/3
34. Boraucuth npousBoanyto pynkimu (12 — 7x)3 « (x3 — 2x)*
35. C oMoIIIbI0 IPOU3BOTHON HANINUTE MPOMEKYTKH BO3pacTaHus U yoriBaHuS QyHKINH: f(X) =x*—8x* + 3.
36. CocraBbTe ypaBHEHHE KacaTeIbHOH K rpaduky QyHKINH y = x> + x* B Touke ¢ aberuecoii X0 = 1.
37. Pemts ypasnenune x* — 5x% + 8x2 —5x +1 =0
38 Pemuts cuctem ABHEHMI { -2 =5,

' yp 4 —6%3Y+2=0,
39. Pemmre ypasnenue:V2x —x2 + 8 +Vx2 —4x =vV—x—-2+1
40. PelinTh HEPaBEHCTBO —; 5 L

X“—8x+7 X“—8x+7

41. N300pazute paccTosHUE U yToJ MEKAY CKPEIINBAIOIIMMUCS JHAarOHAISIMU NapalIe]IbHBIX TpaHei Kyoa.
42. B kyoe ABCDABC,D; Haiitu yron mexny npsimeivu A;D u D{E | rie E - cepenuna pebpa CC,
43. [Jana npsimast 1 1Be Touku A u B, pacnosnoxxeHHble 10 OAHY cTOpoHY oT He€. Hailnure Ha npsaMol Takyro
touky C, 94T00BI TpeyronsHIK ABC rMen HauMeHB I IepUMeETp.
44, Haiinute o0beM mwiImMHApPa C BBICOTOHM, paBHOH 5 CM, €CIM JUAarOHAJIbh OCEBOIO CEYCHHUS IWIMHApA
00pasyeT ¢ IIOCKOCThIO OCHOBAHMA yroil 45 rpaaycoB.
45. [Tnomanp ceueHus mapa MIOCKOCThIO, MPOBEAEHHON Yepe3 KOHell quaMeTpa moJ yriaom 60° k HeMy, paBHa
75Tem?. Haiiute momommas IMOBEPXHOCTH I1apa.
46. Haiizure quamerp mapa, 065eM KOTOPOTO PaBeH 367 cM”.
47. CTOPOHBI TPEyroNbHAKA paBHbI 12¢M 1 9 cM, a yron Mexay Humu 30°. HaifTH 10 1h TPeyroIbHIKA
48. Hanwmcats ypaBHeHme chepsl ¢ 1ieHTpoM B Touke C (2; —3; 5) u pagmycoM, paBHBIM 6.

IIpoBepka BBINOJHEHMSI KOHTPOJbHBIX pador. KoHTponbHas paboTa MpOBOIUTCS C
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N o kW

LENIBI0 Pe3yNbTaTOB OOYYEHHUS U MOCIEAYIOIIET0 aHaiu3a THUIIMYHBIX OUIMOOK W 3aTpyAHEHUH
00yyaroImuxcsi B KOHILE M3Y4EHUs TeMbl MM paszzena. CorlacHO KaJleHAApHO-TEMAaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE CIEAYIOINX KOHTPOJIBHBIX padoT:

e  KontponbHas padota Nel mo pazgeny «Anredpar»

Konrponsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPHUI

Konrtponbnas padora Ne3 o pazaeny «PyHKINHU, UX CBOHCTBA U rpadukm»

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

Konrtponbnas padora Ne6 o pazaeny «YpaBHEHUS U HEPABEHCTBA

Kontponsnas padora Ne7 o pazaeny «lIpsiMble 1 MIIOCKOCTH B POCTPAHCTBEY
Konrtponbnas padora Ne§ no pazaeny «MHOIMOIrpaHHUKHI U KPYTJIbIE Tea»

KonTtpoabnas padora Nel
Bapuanm 1
L7 41
3anuImmTe YMCiia B BUIC OCCKOHEYHBIX IEPUOIUYSCKHUX ApodeH: — , —
25 30
3ammcath B BUie OOBIKHOBEHHOW Ap0oOU OECKOHEUHYIO NeCATUIHYO Apo0k: 1,(7);
-5,3(23).
1.1
Brruncnenwe: (g)z

Berunciure: (23/2)°
Beunciure: V54 - V4
Ul

IIpencraBpTe B BUAE CTENEHEN C PALIMOHAIBHBIM ITI0KA3aTeIEM — .

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

2

1Y 1Yz 5 .5 (1
Pacnonoxure uncna B MOpsAIKE BO3PACTaHUS 5 sz 9% 3% =

3

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 Ap0oOH OECKOHEYHYIO NECATUIHYIO Ipo0h: 4,(8);
-2,6(93).

1
Beruucaure: 8100004
Berancire: (-3v2)*
Boruncnure: 1144 - /9

HpeI{CTaBbTe B BUJC CTEIICHEH C PallMOHAJILHBIM ITOKA3aTCIICM

Haiignre 3Hauenune Beipakenuii V9a2+vhb2+3a npu a = - 100, b =- 2000
3 2 4
1

L2
3anuimTe 4ncia B BHUIC OCCKOHEUHBIX MNEPpUOANICCKUX ,Z[pOGeI/II —
7

x5/x
m—

"4.9.2.93.9 3
PacronouTe uncia B nopsake Bospactanms 2 5 25— 2%; 2

X—9 x05 43 o
YrpocTure BEIpaKeHHE " Y HalJUTe ero 3HaueHue npu x = 6,25

—x05+41" x15+1

Bapuanm Ne 1
1. Beranciurs 10g,81
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2 Boraucymuts 108,13

3 Boraucimuts l0g, log, 9

1g125

g5

5 Boruuciuts 10g,12-log,3+log, 9

4 BBIUUCIATH

6.Berunciute 2log, 6 +log, % —log, 35

7. BelaucnuThb 10g3 2— 10g3 2 10g2 6+ 10g3 6
8.Beruncnuts g 7(log, 15 +1og, 4 -log, 6)

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

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

12. HaiimuTe KOpeHb ypaBHEHUS 2logs’x — 7logs x + 3 = 0.

13. HaiiguTte KOpeHb ypaBHEHHS logs(7 —x) =logs(1—x) +1

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

1.Borunciuts  10g5125
2 Borunciuts 10g,55
3 Beraucuts log, log, 64
1g256
g4

4 BpI4MCIUTD

5.Bbruunciuth log, 6+ log, 4+ log, %

6.Beraucinuts 210g6 27 —10g6 81— 210g6 18
7.Beranciute 2log, 8 +log, f—z —log, 25
lg3(log, 25-1og, 2 +1og, 8)

&.BerynciimTh

1
1 2+1 —
9.Berunciaurs, 9 089 “+ 108533

10. Pemmre ypaBHeHUE 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.Beraucauts  log . %

2.Borucmuts 10gg, 9

3.Berancints 10g, l0g, 256
1g32
g2

4 BpIYUCIATH
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5.Berauciutsb log, 5+ log, 25 +log, %

6.Bprancnuts log,10-log, 5+log, 8
7 Boraucuts 2108, 32 -log, 256 -2log, 14
Ig2(log, 75-1log, 15 +log, 20)

8.BerynciimTh

9.Boramciuts: 41°82° 49
10. Pemmre 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) —logx =0
14. Pemure ypaBHEHHE 11l0811G+D) = 2.

Bapuanm Ned

1.Beraucnuts  log s i
25

2.BBIUHCINATD l0g121 11

3.Beruncauts 1051085, 2
lg27
lg3
5.Borancits 10g510+log, 50-log; 4

4 BBIUUCIATE

6.Borancimts 108, 8-log, 3+log, 12

7.Berauciuth 3log, 4 +log, % —log, 15

8 .Beranciuts g 4(log, 35+1og, 2-log, 7)

9 Berumcnurs 25108537 1082527
10. Pemmure ypaBuenue log,(6 —x) =5

11. Haiimute KOpeHb ypaBHEHUS log,(x+ 3) = log,(3x — 15)

12. Pemute ypaBHeHUE logs x = —logp (14 — x)
13. Pemute ypaBHeHHE logg(x+ 17) = logg(2x + 7)
14.Pemute ypaBHEHHE 3log,’x — 7log,x +2 =0

KonTpoabHnas pabora Ne2
1 éapuanm

1. a) mepeBecTH rpaaychl B paguanbl: 1 55°, 55°;

2t 7w
0) mepeBecTy paguaHbl B IPayChl 7’E .

2. Haitnure ctgor, ecnu SInQ = ? Y 0L JISKUT BO 2 YETBEPTH.

3. Beruucnure:
a) ./3sin60° + cos60° sin30° —1g45° c1g135° + crg90°;

0) COSZ—\/ESin£+\/§lg£~B) sin _1oz +2$i11£00$£
6 4 3 6 12 12
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4. Pemnte ypaBHEHHE: /2 sin3x—1=0.
5. Pemnte ypaBHeHME: 2cos” x —3cosx—2=0
6. YpocTuTe BBIpAKEHUE:

(1-cosa)(1+cosa)

. o F+m,ne z;
sin’(—a) ’

00{3: + a) —2sin(7 - a)

sin(a + )

0)cos(o—P)—2sinasinf  B)

F) sin(37z + &) +cos(t —a) —sin(—a) + cos(—a).
7. Pemnre ypaBHeHHE: cos3xcosSx =sin3xsinSx

2 sapuanm

1. a) mepeBecTu rpaaychl B paauansl: 175°, 75°;

6 2 7w
) IEPEeBECTH paTuaHbl B TPATyChI ?’E .

2. Haiitu tgex , ecniu COSQ = ? U 0. JIEXKUT B 3 UETBEPTH.

3. Briuucnure:
) sin30° + /6 cos45° sin 60° —1230° c1g150° + c1g45°:

6) cosT—V2sinF 4 Varg T, ) dsin’ 120" ~2c0s600" +27rg660",

4. PemnTe ypaBHEHHE: 2cos3x—+/2 =0.

5. Pemmre ypaBHeHue: 2sin® x —3sinx—2 =0
6. YpocTuTe BhIpayKE€HUE:

a) (1—-cosa)(1+cose)

- ,a#Fm,nez,
sin @
0) sin(27 + &) + cos(r + ) + sin(—a) + cos(—a).
g)cos(a — ) —cos(a + f);
2) sin(—a) +cos(r + )

1+ ZCOS(% —a)cos(-a)

. b b 1
7. PemnTe ypaBHEHHE: sin 6xcosx + cos6xsin x = )

3 eapuanm

1. a) mepeBecT Tpaaychl B pauaHbl: 1 95° , 95°;

6 3x 2x
) IEpEeBECTH pauaHbl B TPAIyChl = E .

2. Haiimure ctgor, ecim Sina = T Y 0L JISKUT BO 2 YETBEPTH.

3. Beruncnure:

a) ¥2sin45° —c0s30° sin60° + c1g45°1135° —1g0°;
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257 : T
0) sin§+\/§cos%—\/§ctg%. B) CO{—TJ—ZSIH—COS—.

4. Pemnre ypaBHeHue: 2sin3x—1=0.

5. Pemute ypaBHEeHuE: ngzx —3tgx—2=0.

6. YpocTtute BhIpakKeHHUE:
a) (d-sinx)(1+sinx)

T
, A% —+7m,nez,
cosa 2

0) sin(z + @)+ cos@xz + a) —sin(—a) — cos(—a).
6)sin(a + ) +sin(a — )

sin(%[ +a)+sin(2z +a)

2cos(@)sin(—a) +1
7. Pemnte ypaBHeHue: sin2xcosx+cos2xsinx =1

4 eapuanm

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

St &
0) mepeBecTy paguaHbl B IPaychl ? , =

2. Haiitu tgar , ecnu COSQ = ? U 0L JIEXKUT B 3 UETBEPTH.

3. Beruucnure:
a) cos60° —/6cos30° sin45° + c1g30°12150° — 1g45°;

6) sm%ﬁcos%’_ﬁag%, p) 2sin870" +112c0s570" ~1°60°.

4. Pemnte ypaBHeHue: 2cos3x—1=0.
5. Pemmte ypaBHeHne: 2CIg *x=3ctgx-2=0,

6. YpocTuTe BhIpayKeHUE:

(I-sina)(1+sina) ju
s d ?554-72]1,}16 Z.

2
cos (—a)
0) sin(z —a) + cos@z — &) + sin(—a) + cos(—cr).
2 )
) COS x—Sm x
B) — .~
sin 2x

r) sin(a—f)—sin(o+f3)

7. Pemnre ypaBHEHHE: sin 3xcos5x —cos3xsin5x = 0,5

KonTpoabnas padora Ne3
Bapuanm 1

1. Ilo rpaduky QyHKIMM OTBETHTE HA BOTIPOCHI:

1) KakoBbI mpoMexyTku Bo3pacTaHusi GyHKIHNA?

2) KakoBbl mpoMexxyTKH yObIBaHUS (DYHKIIUU?

3) HazoBute TOUKM MakcuMyMma 1 MUHUMYMa (QyHKimd. Kakue 3HaueHus mpuHUMaeT QyHKIHS B

9THX TOYKaX?
4) KakoBbl HanbobIIIee 1 HaUMEHBITIEe 3HAYCHUS 3TUX QYHKITUN Ha oTpe3ke [-2; 2]?7
5) B xakux Toukax QyHKIMS HE SBJISIETCS HENPEPHIBHOM U KaKOBHI 3HAYCHUS (PYHKIIMH B 3TUX
TOYKax?
6) Ha xakux nmpomexyTkax (yHKIUS HenpepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WITH HEYETHOMH ?

yA
3

2
1

Ry

-5/-4 -3 -2/-1/0] |1 2.3 4.5

5%

2. JlokaXuTe 4eTHOCTh (HEYEeTHOCTh) QyHKIMU: a) Y = x3 -3x; 6) Y= 7.

3
3. UccnenyiiTe yHKIHMIO B HOCTPONTE ee rpaduk Y = (x - 2) -1.

4. Haiimure obnacth onpeznenenus QyHKUun: y = —-
cos” x
5. Haiinure o6nacte 3HaueHUH GYHKLIUHN: y = 2COSXIgX -

6. B o1HOIi cucTeMe KOOpIMHAT CXEMAaTHIECKH TTOCTpoiiTe rpapuku GyHkuuii y =log, x u

)

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

4

Bapuanm 2

1. o rpaduky GyHKIMH OTBETHTE HA BOIPOCHI:

1) KakoBbI mpoMexyTku Bo3pacTaHust GyHKIANA?

2) KakoBbl mpoMexyTKH yObIBaHHS (DyHKIUU?

3) HazoBute TOYKM MakcuMyMma U MUHUMYMa (QyHKIHMU. Kakue 3HaueHus MpUHUMAET QYHKIHS B
9TUX TOYKax?

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

5) B kakux Toukax QyHKIHS HE SBISIETCS HEMPEPBIBHOM U KAKOBHI 3HAYEHUST (PYHKIIUH B ITHUX
TOYKax?

6) Ha xaxux npomesxyTkax (QyHKIUS HeTpephIBHA?

7) Oynkuwms, n300pakeHHast Ha TpaduKe, SBISETCS YeTHOW MITH HEYeTHOMN?

yA
2
1

-6-5/-4/-81-2/-110] 1] 2/38]4\ 56 |
-1

|x|+2

2
X

2. JlokaxxuTe 4eTHOCTh (HEYeTHOCTh) GYHKIHHU: a) Y = x4 (xz + 2); 0) Y=

4
3. Uccneyiite GyHKIMIO U OCTpOiiTe ee rpadux Y =4 — (x + 2) .
1

1+2sin2x
5. Haiinure o6nactb 3HaueHUN GYHKIUHN: y =2 + 3cosS5x

4. Hatinute o0macts orpeneneHus (yHKIIIH: y =

o o o _AX
6. B ool cucTeMe KOOpIMHAT CXEMAaTHYECKU MOCTpoiiTe rpaguky QyHKIui y =log, x 1 Y = 4
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7. Pemuth ypaBHEHHE: a) 0,12x_3 =10, 6)9*-7.3*—18=0.

KonTpoabHas padora Ne4
Bapuanm 1
B simuke nexar 20 mapukoB, 12 u3 koTopbix yepHbie. KakoBa BEpOSATHOCTh BBITAIIUTh HAYT A/l
a) YEpHBIN apuk?
0) Tpu YEepHBIX MIAPUKa 32 OJUH pa3?
Jlana BRIOOpKa pe3yabTaTOB BHEUTHETO OIEHUBAHUS 110 MAaTEMATHKE HECKOJIBKHUX YEJIOBEK (B
bamax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CocTaBuTh TaONHILy pacupeneacHus
AJIEMEHTOB BBIOOPKH IO YaCTOTaM M OTHOCUTEIBHBIM yactoTaMm. Haiitu mony, Mmeauany, cpeinee
3HayeHue BbIOOPKU. [locTpoUTh MOMUTOH YacToOT.
B xopoOke nexar kapTouku, Ha KoTopbix 3anucanbl 0ykBel cioBa OCHOBATEJIBHOCTD.
KakoBa BeposITHOCTh TOT'O, YTO Ha HayTaJl B3sATOM KapTouke Oyzaer 3anucana Oyksa: a) O; 0)
corjacHasi Oyksa?
Hatinure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
B xopobxke nexar 4 romyObix, 3 KpacHbIX, 9 3e1eHbIX U 6 )KenThIX mapukoB. Kakosa
BEPOATHOCTH TOTO, UTO BHIOPAHHBIN MIApUK OyIeT HE 3eIeHbII?
KakoBa BepOSITHOCTB TOTO, UTO IPH OOPACKIBAHIH UTPATHFHONM KOCTH BBINIAACT HE 00JIee Tpex
OYKOB?
Ha necsitu kapToukax 3anucansl HaTypajibHble uyncia oT 1 1o 10. Hayran Gepyt nBe U3 HUX.
KakoBa BepOSITHOCTB TOTO, UTO MOAYJIb PA3HOCTH YUCEN HA KapTOYKax paBeH 37
Peumnts ypasrenne: C %, = 153

Bapuanm 2
B Baze nexar 15 koHbeT, ITh U3 KOTOPBIX MIOKOIaAHbIe. KakoBa BEpOSITHOCTH BBITAIUTD
HayraJ: a) MIOKOJaJAHYI0 KoH(peTy? 6) TpH ImOKOIa HbIe KOH(ETHI 32 OJTUH pa3?
Jlana BbIOOpKa KOJIMYECTBA HOBOPOXKICHHBIX B TOPOJe A Ha MPOTSIKEHUH HECKOIBKUX THEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Meuany, cpeHee 3Ha4eHUE BEIOOPKH.
[TocTpoUTh MOJIIUTOH YacTOT.
B xopobxke nexar 30 kapTouek, Ha KOTOpBIX 3anucanbl uncia ot 1 g0 30. KakoBa BeposiTHOCTh
TOT0, YTO HA HAYTaJ B3sTOM KapTOouke Oy/eT 3alMcaHo YMCiI0, KOTOpoe: a) KpaTHO 7; 6) He
KpaTHO HU YUCIY 2, HU YuCcay 3, HU yucay 57
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5:7;3}
Manpuuk 320611 OCTEAHIOW UGPY CEMU3HAYHOTO HOMepa Tenedona apyra. Kakosa
BEPOSITHOCTH TOT'0, YTO OH HaOpaJs BEpHbIl HOMep.
Bpocarot urpanbHyto KocTh 0/1MH pa3. KakoBa BEpOsSTHOCTb TOTO, YTO BBIMNAJET YUCIO, HE
MEHbIIIE ABYX?
Ha xapToukax 3anucansl uncia ot 1 go 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposITHOCTh
TOT0, YTO CyMMa YHCeJl Ha KapToykax Oyzaer paBHa 127
Pemuts ypaBHenue: A 2x =20

KonTtpouabHnas padora NeS

Bapuanm 1
1. Haiitu npon3BoaHyt0 GyHKIIUU
2
3 1
a) xs; 6) xill; B) X3 5 1") W; I[) (1—3)C)4; C) ('5X)3.
2. Haiitu f'(Xo)
2 |
a) f(x)=+3-2x,x,=—11; 6) f(X)=——=3x", %)=~
Jx 4



A O

&

3. Haiitu npou3BoaHYIO (GYHKIUU

a) x?+ L1 6) (x+7)-x*; g) 2X+3
X 2-3x
4. HaiiTi npou3BoIHYIO (DYHKIIMH
a)e" +sinx; 6)Cosx-logsx; B) 321; 1) cos( 2_3)'

5. HaiiTn npoMeXyTKH BO3pacTaHus 1 yobiBanus GyHKimu f (X) = X =2 +x+43 .

. 3 2
6. HaiiTi HanGonbee 1 HauMeHbIee 3Hauenns pyukmun f(X)=x" —2x"+x+3 na

3
0;=1.
0Tpe3Ke{ 2}

Bapuanm 2

1. Haiiti mpon3BoiHyIO QYHKIIMH

4

< 1 4
a) x°;  0) x'2; B) x°; r) W; n) (2—5x) ; e) (— 2x)5
2. Haiitu f'(Xo)
a) f(x)=+1-5x,x,=-3; 6) f(x)=4\/;+%,x0=é,

X
3. Haiitu npou3BoaHyI0 (GyHKIIUU
a) x> -1 43; 6) (x—6)-x; B) 2XF3
X 3-2x

4. HaiiTu npon3BoAHYIO (DYHKIIUU
a)cosx+3"; 0) Inx - sinx ; B) 2°*71; r) sin(x3 +2).

5. Haiiti mpoMexyTKK BO3pacTanus u yobiBanus pyukuuu f(x) = X —xt—x+2.

o 3 2
6. Haiitu HauGonbliee U HauMenbliee 3Ha4enns Gynkuun f(x)=x" —x"—x+2 na

"
orpeske | — 1 3k

KonTtpouabnas padora Ne6

Bapuanm 1
PemuTes HEPABEHCTBO:
30x-9 4x—x2
= >25(x+2) b. S5=<0

PemmTs HppanuoHanbHOe ypaBHeHHe: VX + 8 —x + 2 = 0
Pemnths uppaiimoHaibHOE HEPABEHCTBO: Vx2—x—2>x-1
Pemmte nokazatensHOE 1 JIorapuMUIECKOe YpaBHEHHE:
logs(2x+1)=log;13+1 b. 43% + 2 = 9 % 23X

PemmTh mokasaTenpHOE HEPABCHCTBO:

1x 1x—2
2x+3 - == > 36
s (1)

Pemmte norapudmudeckoe HEpaBEHCTBO: logs(4x+1) >-1
Pewnts cucreMy ypaBHEHUI:

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

Pemutes HepaBeHCTBO:

1 —ox?
X>— b. EX7>(
x—1 10-x

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

Pemuteh vppanmroHanbHOE HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszaTenbHOE ypaBHEHUE:

1
9-81 =7~ b4 —7x27X =4

Pemnte mokasarenbHOe HEPABCHCTBO:
2+4
G) *> 07518 b.3-9"-10-3" +3<0

Pemmmts norapudgmuyeckoe HepaBeHCTBO: 21g 6 — lgx > 31g 2
Pewnts cucteMy ypaBHEHUI:

2x—y=1, y2—xy+1=0,

{% = (H*? ’ {XZ +2x = —y? -2y — 1.

Bapuanm 3
Pewnts HEpaBEHCTBO:
4x?+8x—5 -
< 0 b. (x 5)(2X+7)20
x+1 4—-X

Pelmuth HppalMoHaIbHOE ypaBHeHne: 4vVx + 1 = 2x + 2

Pemnte nppanroHanbHOE HEPABEHCTBO: V—x2+6x—5>8—2x
Pemmte nokazatenbHOE U JorapuMHUIECKOE YpaBHEHHE:

0,361 - 0,36 = 0,7 b. -log;(5-x)=log;2-1

Pemnths nokasaTenpHOE HEPABCHCTBO:

X714 2X > ¥+ g b. 377 +3% <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

Pemurts HEPAaBCHCTBO:

4 3X2+4X—4
e <l
x+2 <= b. Firatoig)

Pemmnth uppanroHanbHoe ypaBHeHue: V6 — 4x — x2 = x + 4

Pemmts uppanuoHansHOe HEPaBEHCTBO: V4X — 8 > x— 5

Pemmmts mokasareasHOE YpaBHCHHUC!

2X 4 2%+2 = 20 b. 7*2-14-7°=5
PeHH/ITL TTOKA3aTCJIbHOC HepaBeHCTBOI
1
2><-1>(i)x b.8:4"—6-2"+1>0
16

Pemmuts norapupmudeckoe HepaBeHCTBO: logs(4x+1) >-1

Pemnts cucreMy ypaBHEHUI:

{2y—x=6, b{ X+ 2y =6,
92Xty = 32-3y "(3x% —xy + 4y? = 48.
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KonTpoabHnasi padora Ne7
I sapuanm

Nel. OcnoBanune AD Tpaneunn ABCD nexut B iockoctd & . Uepes Touku B u C IpoBeIeHbI
napajuieibHble MPsSMbIE, IEPECEKAIOIINE MIIOCKOCTh (X B TOUKax E u F COOTBETCTBEHHO.
a) KakoBo B3auMHoOe nosiosxkeHue npsimeix EF u AB?
0) Uemy paBeH yron mexay npsmeimu EF u AB, ecni ZABC =150° ? TlosicHuTE OTBET.

Ne2. [IpsMble a u b nexat B napajuiesIbHbIX INIOCKOCTSIX & U B . MOryT JIn 3TU NpsMBbIE ObITh:

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

Ne3. Yepes Touky O, nexalryro Mex1y NapaulelbHbBIMU INIOCKOCTAMU (X U 3, IPOBEIEHBI
npsmsle [ 1 m. [Ipsmast [ nepecekaet muockoctd & U S B TouKax A; U A2 COOTBETCTBEHHO,

npsiMast m — B To4Kax B; u B,. Haiinure winny orpeska A>B,, ecim A B, =12¢wm,
BO:0B, =3:4.

Ne4, Jlnaronans Kyoa paBHa 6 cm. Haitaure:
a) pebpo kyo0a;
0) KOCHHYC yIiIa MEXIy JHArOHAISIMHU Ky0a M MIIOCKOCTHIO OJTHOW U3 €r0 IpaHei.

No5. U3 Touku A K miIockocTd & mpoBeneHbl HakloHHbIE AB u AC, o0pa3yroliue ¢ MmIoCKoCcThio O
paBuble yriasl. U3BectHO, uTo BC = AB. Haitnute yribl Tpeyroiasauka ABC.

II gapuanm

Nel. Tpeyronsauku ABC u ADC nexart B pa3HbIX IUIOCKOCTSIX U UMEIOT 001yto ctopony AC. Touka
P — cepenuna croponsl AD, a K — cepenuna croponsl DC.
a) KaxoBo B3anmHoe nosnosxxenue npsmoix PK u AB?
0) Uemy paBen yron mexy npsmeivu PK u AB, ecmut Z/ABC =40° u Z/BCA=80°"?
ITosicHuTe OTBET.

Ne2. [Tpsmsble a 1 b nexaT B IEpPeceKarouX IIOCKOCTIX & U . MOryT i 3TH npsiMbIe OBITh:

a) mapajuieIbHBIMU;  0) CKPENTUBAIOIIUMHUCS?
CrenaiiTe pUCYHOK JUIsl KaXK0TO BO3MOYKHOTO CIIy4dasl.

Ne3. Yepes Touxy O, He NeXKALYIO MEKIY NapaJJIEIbHBIMU INIOCKOCTAMA (X U /3 , IPOBENIEHBI
npsamMsele [ 1 m. [Ipsmas [ nepecekaeT mockocTy & U B B TOUKax A U A» COOTBETCTBEHHO,

npsiMasi m — B To4kax B; u B,. Haiimure nmHy otpeska 41By, ecmn A, B, =15¢wm,
OB :0B, =3:5.
Ne4. OcHoBaHKMEM MPSMOYTOJIBHOTO TTapajuiesienuIieia CIy>KUT KBaapaT; JuaroHaib

napaesenunea paBHa 2\% CM, a €ro u3MepeHus oTHocATcs Kak 1:12 Haiigure:
a) U3MepeHus napasuieNenunena;
0) cUHYC yria MeX/y JHaroHaNbIO Mapajulesenuneia U MI0CKOCThI0 €0 OCHOBAHMUSL.

NeS. 13 Touku A K IIIOCKOCTH IPOBEAEHBI EpeHuKyIssp AO u 1Be paBHblE HaKIOHHbIE AB u AC.
N3BectHO, uTo BC = BO. Haiigute yrisl Tpeyronbauka BOC.
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Koutpoannasi padora Ne§
Bapuanm 1
1. OcHOBaHMEM JJIs TIPSIMOM TIPU3MBI SIBJISIETCSI paBHOOEIPEHHAs Tpanelus, JIMHBI OOKOBBIX
CTOPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nnoma s JUaroHaaIbHOTO CEUCHUS
npu3Mebl paBHa 180 cv’. Haiizure BBICOTY IIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypaneHa oT Kaka0u BepinHbI 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 nuaroHaiei pomoa 4ABCD mpoBeJieH K ero MIIOCKOCTH
nepreHaAuKysip MO nnuHow 12 cu. Jlnaronanu pomOa paBHBI 18 cm u 10 cm. Halinure
JUTMHY OOJIbIIIEeH HAKIIOHHOM.

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

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

HaiinuTe yron Mexxay AMaroHanbio OCEBOTO CEYCHHS LMIMHAPA U IIOCKOCTHIO OCHOBAHMUS.
A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cu. Haiinure miomane cedeHust, IpOXOIAIIETo Yepe3 BEPIIMHY
KOHYyCa U XOPJly OCHOBAaHMSI, CTATUBAIONIYIO AyTy B 60°, eciu MI0CKOCTh CEYeHUs 00pasyeT ¢
MJIOCKOCTHIO OCHOBaHUs KoHyca yroi 30°.

A. 100 ear’, B. 200 en’. B. 500 e’

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

AB.

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

7. Boicota nunuHapa Ha 12 cm 607blie ero paguyca, a miolaas MOoJTHONW MOBEPXHOCTH
paBHa 288 Tt o’ Haiinure paauyc OoCHOBaHMS LMJIMHJIPA.
A. 6 cm. Bb. 9 cm. B. 16 cm.
8. B nmnmHIp BriMcaHa NpaBWIbHAs N-yrojibHas npui3Ma. HaliTi oTHOMIEHHE 00eMOB

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

A = b.5. B.—
T 3m
9. OcnoBanuem nupamunbsl DABC aBisercs NpsIMOYTOJIbHBIN TpeyroabHuk ABC, y
KOTOporo runotenysa AB paBHa 29 cM, kateT AC paseH 21 cm. PeOpo DA neprieHAuKyaspHO K
IUIOCKOCTH OCHOBaHUSA U paBHO 20 cMm. HaiinuTe miomane O0KOBOI MOBEPXHOCTH MUPAMUJIBI.
A. 580 en’. B. 650 car’. B. 790 ca’.
Bapuanm 2
1. JluaroHanb NpaBUIBHON YETHIPEXYTOJILHOM MPU3MBI COCTABIISIET ¢ OOKOBOM I'paHblO yroj
30°. HaiimuTe 06beM IPHU3MBbI, €CITH CTOPOHA OCHOBAHUAV2 CM.

A.2cm. B.4cm’ . B. 5v2 ov’.

2. U3 Toukn A npoBeaeHbI K INIOCKOCTH HakJIOHHbIE AB u AC nnuHo 12 cm u 18 cm.

Haiinute miuHBI TPOEKIMNA HAKJIIOHHBIX, €CITM OJiHA U3 HUX Ha 10 cm Gosbie ApyTou.
A. 14 cmu 4 cm. 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.
Haiinure 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 0OCEBOTO C€UEHUS HUIMHAPA paBHa 48 cm. YToa MexAy 3TOM I1UMaroHanbio U

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

5. Breicora xoHyca paBHa 8 om. Ha kakoM paccTOSITHUM OT BEpIIMHBI KOHYCa HA/I0 TIPOBECTH
MJIOCKOCTh, MapajuIeIbHYI0 OCHOBAHHWIO, YTOOBI TUIOIIAAh CEUCHUsI 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. Haubomnprasi fuaroHaib MpaBHJIBHOW IIECTUYTOJIBHOW MTPU3MBI PaBHA 8 cM M COCTaBIISACT
¢ 60okoBbIM pedbpom yron B 30°. Haiimute 00beM MPU3MBI.
A. 72 en’. B. 64 car’. B. 60 car’.
8. PaBHOOEpEeHHAs Tpamnenus, OCHOBaHUS KOTOpoi paBHbl 6 cm u 10 cm, a ocTpslii yroa
60°, BpaiaeTcsi BOKpYT 00JbIIero OCHOBaHMs. BorurcnuTe miomaas NOBEpXHOCTH
IIOJIy4YEHHOTO TeJa.

A. 40 aal’ B.40 V3 . B. 150 cr’.
9. B nunmuHap BiMcaHa MpaBUiIbHAA N-yrojbHas npusma. Haiinure oTHOIIEHHE 00EMOB
IIPU3MBI U WINHJPA, €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°, mexxay HuMuU. Hanbounbias u3 miomaseii 00KoBbIX rpaHeil paBHa 35 o’
Haiinute nnomaaps 00K0BON NOBEPXHOCTH IPU3MBI.

A. 42 eal’. B. 75 ex’. B. 108 car’.

2. OcnoBanuem nupamuabl DABC sBnsiercsa paBHOOeApeHHbIN TpeyroiabHuK ABC, B
kotopoM AB = AC, BC =6 cm, Beicota AH = 9 cm. U3BecTHO Takxke, uto DA = DB = = DC =
13 cm. HaiinuTe BBICOTY TUPAMUIBL.

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 pasHa 8v/3 cw.
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 KOHYCa, €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, OCHOBaHUSI KOTOpPOo paBHBI 6 cm U 10 cm, a ocTpblit yroa
60°, BpamaeTcst BOKpYT Oolbliiero ocHoBaHus. Haliqute o0beM Tena BpalieHus.
A. 481 car’, B.100m+ 6 ca’.  B. 120w ear’.
9. OcHoBaHMEM NUPAMUBI 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. 48v/3 cal’. B. 48v/2 e,
Bapuanm 4
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1. OcHoBaHMe MpsIMOl MPU3MBI — PAaBHOOEPEHHBIN TPEYTOIBHUK CO CTOPOHOH 6 cm, a
nuaroHaib 00xoBoit rpanu 10 cu. Halimure momaas 60KOBOM MOBEPXHOCTH MTPU3MBI.

A. 2 end. B.2V2 o’

B. 4 e’

2. OcHoBaHM€ UPaMU/IbI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cu u 8 cm. BricoTta
nupaMuzbl paBHa 12 cv ¥ IPOXOAUT Yepe3 TOUKY MePecedeHus] TuaroHaieii OCHOBAHUS.

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

B. 13v2 cm.

3.Uepes Bepmmmay B pomba ABCD mnpoBeneHa npsiMass BM, nepneHIuKyIspHas K €ro

miockocty. Haiinure 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,
napajuieIbHON OCH HUIUHAPA U yalleHHOM HAa 9 Odm 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 cu”. Beicota koHyca paBHa 1.2 cm.

Haiiaure momianp MOJHON MOBEPXHOCTU KOHYCA.

A l5nm e,

b. 0,9\/7 T e,

B. 0,97 o,

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. JmaroHanbs mpsIMOYTOJIBHOTO Mapajuienenuneaa 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. 729V2 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 HOKPACUTH OAK UIMHAPUIECKONH (DOPMBI C
JUaMETPOM OCHOBaHMs 1,5 m u BeIcoTOM 3 M, ecin Ha | w pacxonyercs 200 e kpackw.

A.1,125 T xe. B.1,5 7 xe. B. 1= 7 ke
Orsersr: 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 .
camocmosamenbHou pabomol
oOyyarorerocs KaK aKTUBHOTO u
o Pewenue 3a0au 6o epems 3anamus

OTBETCTBEHHOTO YJieHa POCCHUHCKOTO
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o011ecTBa, MIpE/ICTaBICHUE 0
MaTEeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SIBJICHU, npoueayp TPaXKIAHCKOTO
obmecTtBa (BBIOOPHI, OMPOCHI W JIPYroe),
YMEHHE B3aUMO/ICHCTBOBATH C COMMATLHBIMH

WHCTUTYTAMHM B  COOTBETCTBUM C  HX
(GyHKUIMSAMEU ¥ Ha3HAUYCHUEM

MaTPUOTUYECKOE BOCITUTaHHUE:
c(hOpMUPOBAHHOCTH POCCUICKOMN

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

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol

Pewenue 3a0au 6o 6pemMst 3aHAMUA

JyXOBHO-HPABCTBCHHOE BOCIIHTAHUE:
OCO3HaHHE JTyXOBHBIX HEHHOCTeN

poccuiickoro Hapoja, CQOpPMHPOBAHHOCTH

HPABCTBEHHOTO  CO3HaHUs,  ATHYecKoro | Oyenka npasuIbHOCMU 8bINOIHEHUS
MOBEJICHHS, CBS3aHHOTO C MPAKTHYECKUM | CAMOCMOAMENbHOU pabombl

NPUMEHEHUEM  JOCTWXKEHHM  Hayku U | Pewenue 3a0au 6o epems 3anamus
NeSITeTLHOCTHIO yu€HOTO, OCO3HAHHE

JUYHOTO BKJIa/ia B MOCTPOEHUE YCTONYUBOIO

Oynyiiero

ACTETHYECKOE BOCHUTAHHE: JCTETUYECKOE

OTHOILIEHHE K MHUPY, BKIIOYAs JCTETUKY | Buinoanenue npakmuueckux pabom Ne 1 — 48
MaTeMaTHYECKUX 3aKOHOMEpHOCTeH, | Oyenka npasuIbHOCMU 8bINOIHEHUS

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

camocmosamenbHou pabomaoi
Pewenue 3a0au 6o epems sansimus

¢dusuueckoe BOCIIUTaHHE:
chOpMUPOBAHHOCTh  YMEHHUSI  TIPUMEHSTH
MaTeMaTHYeCKUe 3HaHWsA B  HMHTEpecax
37I0pOBOTO W 0€301acHOTO 00pasza KU3HH,
OTBETCTBEHHOE  OTHOIIIEHHE K  CBOEMY
37I0POBBIO (3mopoBoe MUTAHUE,
cOaJlaHCUPOBAHHBIN  pPEXHUM 3aHATUH |
OT/BIXA, peryispHas ¢duznueckas
AKTUBHOCTH), busnueckoe
COBCPUHICHCTBOBAHUC npu 3aHATUAX
CIIOPTUBHO-03/TOPOBUTENHHOM
JIESITCIIBHOCTHIO

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

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

6bl1OJ/IHEeHUA

TPYZAOBOE€ BOCIIMTAHME: TOTOBHOCTH K TPY.Y,
OCO3HaHME LIEHHOCTU TPYAOIIO0Us, HHTEpEC
K pa3nuyHbIM cdepam npodeccHoHaNbHOMI
ACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTHUKON 1
e€ TpUIIOKEHUSMH, YMEHUE COBEpIIATh
OCO3HaHHBII BbIOOp Oyayiel mpodeccuu u
pean30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIE
IUIAHBI, TOTOBHOCTh M CHOCOOHOCTh K

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

6blNOJIKEHUA
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MaTeMaTHYeCKOMY 00pa30BaHUIO u
caMo00pa30BaHUIO Ha TPOTSHKEHUM BCEH
’KHU3HH, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
pelIeHuH NPaKTHYECKUX 3amad
MaTeMaTHYeCKON HAPaBJICHHOCTH

3KOJIOTUYECKOe BOCHUTAHUE:
c¢(hopMUPOBAHHOCTH 9KOJIOTHYECKON
KYJbTYpbl, IOHUMAHHUE BIUSHHUS COLUAIBHO-
SKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE
MPUPOAHOMN " COLIMAIbHOMI Cpenpl,
OCO3HaAHHE r100aJILHOrO Xapakrepa
OKOJIOTHYECKUX MPOOJIeM, OpHEHTalus Ha
MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU IS
pelieHus 3amad B 00JacTH OKPYXKArOMICH
Cpelibl, TIJIAaHUPOBAHKUE MOCTYIIKOB M OIEHKHU

Olz;eHKCl npasujlibHocmu 6blNOJIHEHUA
CaAMOCMOSMeNbHOU pa60mbl
Pewenue 3a0au 6o epemMst 3aHAMUA

ux BO3MO>KHBIX MOCJIE/ICTBUIMA JUTSt
OKPYKarolIel cpeibl

LIEHHOCTHU Hay4HOTO MTO3HAHMUS:
c¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH M OOIECTBEHHOMN MPaKTHKH,
IIOHUMAHNE MaTeMaTH4YeCKOM HAayKH Kak
cdepbl YeOBEUECKON AESITeIbHOCTH, TAIOB
€€ pa3BUTUA M 3HAYUMOCTH JUIs Pa3BUTHUSA
LIMBUJIN3AL1Y, OBJIaJICHUE S3BIKOM
MaTE€MaTUKU U MaTeMaTH4EeCKOM KYJIbTYpOH
KaK CpEICTBOM IO3HAHMUSA MHPA, TOTOBHOCTh
OCYIIECTBIIATh IIPOCKTHYIO u
M CCIIEJOBATEIbCKYIO JESATEIBHOCTD
VHJVBHIYAJIbHO U B IpyIIIIe

Buvinonnenue npaxmuuecxux pabom Ne [ — 28
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosmenvbHou pabomul

Pewenue 3a0au 6o epems 3anamus

METANpPeaAMETHBIX?

BBLISIBIATE u XapakTepU30BaTh
CYIIIECTBEHHBIE IPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TOHATUM, OTHOUIEHUH MEXKITY
MNOHATUSMH, (OPMYIHUPOBATH OMpECIICHUs
MOHATHM, YCTAaHABJIMBATH CYIIECTBEHHBIN
NpU3HAK KIacCU(PUKALMU, OCHOBAHUS IS
00001IeHNs U CpaBHEHUS, KpUTEpUHU
MIPOBOJMMOI0 aHAJIU3A

Yemuwi onpoc 6o epems 3ansmus
Bvinonnenue npakmuyeckux pabom Ne 1 — 48
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomor Ne [ — 8

BOCIIPUHUMATb, dhopmynupoBaTh u | Yemuwiit onpoc 6o epems sanamus
npeoOpa3oBHIBAThH cyxaeHus: | Oyenka npasuibHOCMU GbINOTHEHUS.
YTBEpAUTENbHbIE u OTpUILIATENbHBIE, | CAMOCMOAMENbHOU Pabombl

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

BBISIBIISTD MaTeMaTH4ecKue

3aKOHOMEPHOCTH, B3aMMOCBS3HU "

IPOTHBOpEYUsT B daktax,  JaHHBIX, | Beinonnenue npaxmuueckux pabom Ne [ — 48

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

Pewenue 3a0au 6o 6pemMst 3AHAMUA

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

Buvinonanenue npakmuueckux pabom Ne 1 — 48
Pewenue 3a0au 6o epems 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 3ansamus
Koumponvnvie pabomor Nel — 8

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

Buvinoanenue npakmuueckux pabom Ne 1 — 48
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 npasurbHOCMU GbINOIHEHUs
camocmosamenvbHou pabomol
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomer Nel — 8

MIPOBOUTH CaMOCTOSITEIILHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT,

HCCIIeIOBAHUE no YCTaHOBJICHUIO | Bwinonnenue npakmuueckux pabom Ne 1 — 48
0COOEHHOCTE MaTeMaTH4eCKOro 00BeKTa, | Pewenue 3a0au 6o apems 3ausamus

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

SBIICHUSIMU, TIPOIIECCaMU

CaMOCTOSITENILHO dbopmynHupoBath

00001IeHNsT ¥ BBIBOABI 10 pe3yibTaTaM
IIPOBEAEHHOTO HAOIOIEHUS, UCCIEI0BAHNUS,
OLICHUBATh  JIOCTOBEPHOCTh  IOJIyUE€HHBIX
pe3yJIbTaTOB, BBIBOJIOB U 0000IICHU

Yemuwtii onpoc 6o apems 3ansamust
Oyenka npasuibHOCMU 8bINOJIHEHUS
camocmosamenbHou pabomoi
Pewenue 3a0au 60 epems 3ansmus

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

Buvinonanenue npakmuueckux pabom Ne 1 — 48
Pewenue 3a0au 6o epems sansimus

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

Buvinonanenue npakmuueckux pabom Ne 1 — 48
Yemmuwiii onpoc 60 epems sanamus
Pewenue 3a0au 6o epems 3anamus

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

Pewenue 3a0au 6o epems 3anamus
Buvinoanenue npaxkmuueckux pabom Ne 1 — 48

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

CaMOCTOSITENILHO c(hOopMyIHPOBAHHBIM
KPUTEPHSIM, c(OpMyIHPOBaHHBIM
CaMOCTOSITEJILHO

Buinonnenue npakmuyecxkux pabom Ne 1 — 48
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 zansamus
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

Buvinoanenue npaxkmuueckux pabom Ne 1 — 48

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 pabomoi
OoOHapyXuBaTh  pa3IMYUE U  CXOJACTBO
MTO3UIUH, B KOPPEKTHOM dbopme
dbopmynupoBaTh pasHoracus, CBOHU
BO3paKEHUs
MPENICTABIISITh PE3yIbTAThl PEIICHUS 3a[auH,
JKCIIEPUMEHTa, HUCCIENOBaHMs, MPOeKTa, | QyeHKa npasuibHOCMU 8bINOJIHEHUs
CaMOCTOSITEJIbHO BBIOMPATh dbopmar | camocmosamenvHot pabomuol

BBICTYIUICHHSI ¢ Y4ETOM 3a/ay MpPe3eHTalUH
¥ OCOOCHHOCTEH ayJAUTOPUHU

Pewenue 3a0au 6o epemMs 3aAHAMUA

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

y4E€TOM HUMEIOIUXCSI pecypcoB u | Buinonanenue npaxkmuueckux pabom Ne 1 — 48
COOCTBEHHBIX BO3MOXKHOCTEH, | Pewenue 3a0au 6o epems 3anamus
apryMEHTUPOBaTh u KOppekTupoBath | Konmponvusie pabomol Nel — 8

BAPUAHTBl peUNIeHUH C Y4ETOM HOBOH

nHpopmanuu

BIIAJICTh HaBBIKAMH MO3HABATEIILHON

pedaekcuy Kak OCO3HAHHUS COBEpIIAEMBIX
JICUCTBUIA M MBICIHUTEIIBHBIX MPOLIECCOB, HX

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

OueHKa npasujibHoOCnIU 6blINOJIKEHUA
CamMocmosimenbHou pa60mbl
Pewenue 3a0au 6o 6pemst 3arAmusl

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTLYT
BO3HUKHYTh MPHU PEIICHUU 33]1a4d, BHOCHTh
KOPPEKTUBBI B JICSITEIBHOCTb Ha OCHOBE
HOBBIX OOCTOSITEILCTB, JAHHBIX, HAMJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH

Buvinonanenue npakmuueckux pabom Ne 1 — 48
Pewenue 3a0au 6o epems 3anamus
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 npasusibHoOCNIU 6bINOJIHEHUA
CamocmosimenbHou pa6ombl
Pewenue 3a0au 6o 6peMsL 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,
00CyX/1aTh TpOLIECC U pe3ysibTaT paloThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEN

Oyenxa npaguibHOCMU 8bINOHEHUS
camocmosmenvbHou pabomol

Pewenue 3a0au 6o epems sanamus
Buvinoanenue npakmuueckux pabom Ne 1 — 48
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y4acTBOBaTh B TPYMIOBBIX (hopmMax padOThI
(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
camocmosamenvHol pabomol

Pewenue 3a0au 60 epems 3anamus
Buvinonnenue npaxmuuecxux pabom Ne [ — 48

o KpUTEPUSIM, chopMyITUPOBAHHBIM

Y4aCTHUKAMU B3aUMOJICHCTBUS
NpeJIMeTHbIX:

c()OPMUPOBAHHOCTh  TPEACTABICHUH O

MaTeMaTHKE KaK 4aCTH MUPOBOU KyJIbTYpBI U
MecTeé MaTeMaTUKd W HWH(POPMATUKH B
COBPEMEHHOM  LUMBWIM3aLUM,  crocobax
ONMCaHUs SIBJIICHUM pPEAIbHOI0 MHpAa Ha
MaTEMaTUYECKOM S3bIKE

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

c(hOpMUPOBAHHOCTH MPEJICTABICHUN o
MaTEeMaTHYEeCKUX MOHATHUIX KaK BaKHECHIITNX
MaTeMaTUYEeCKNX MOJIENAX, IT03BOJISIOIINX
ONMUCBHIBaTh U U3Yy4aTh pa3HbIE MPOLECCHl U
SIBJICHUSI, B TOM UHCJIE C IIOMOIIKIO
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHI

Buvinoanenue npaxkmuueckux pabom Ne 1 — 48
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosamenvbHou pabomol

Yemuwiii onpoc 6o epemsa 3anamus

Pewenue 3a0au 6o epems 3anamus

BI1aACHHUC MCTOAaMU JOKa3aTcCJIbCTB n
AJIrOPUTMOB peuicHuA, YMCHHC nx
IMPUMCHATD, IMpOBOAUTH JO0Ka3aTCIbHBIC

PACCYXXACHHUA B XOJ€ PCHICHUA 3a/1a4

Buvinoanenue npakmuueckux pabom Ne 1 — 48
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomer Nel — 8

BI1aACHHUC CTaHAapTHBIMU IIpueMamMu
PCIICHHUA palrOHAJIBbHBIX u
HppalMOHAJIbHBIX, II0KAa3aTCJIIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX
ypaBHCHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM

Buvinonanenue npaxkmuueckux pabom Ne 33— 48
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosamenvbHou pabomul

Konmponvnvie pabomer Ne 6

c(hOpMUPOBAHHOCTh  TPEJCTaBICHUM 00
OCHOBHBIX  MOHATUSX  MaTeMaTH4E€CKOro
aHalln3a U ux CBOfICTBaX, BJIaACHUC YMCHHUEM
XapaKTepu30BaTh  TOBEAEHUE  (PYHKIIHIA,
HCIIOJIb30BAHUEC TMOJTYYCHHBIX 3HAaHUU JJISL

Bvinonnenue npakmuyeckux pabom Ne 17 — 37
Oyenxa npasuIbHOCMU BbINOIHEHUS
camocmosamenvhot pabomoi

Yemuwi onpoc 6o epems 3ansmus

OmnucaHus u aHanusa peanbHbIX | Konmponvnvie pabomot No 5

3aBUCUMOCTEN

BJIAJICHUE  OCHOBHBIMU  MOHATUAMHU O | Buinoanenue npakmuueckux pabom Ne 38— 48
IJIOCKHUX u IIPOCTPAHCTBEHHBIX | Oyenka npasuIbHOCMu BbINOIHEHUS

reoMeTpUUeCKux (urypax, HX OCHOBHBIX
CBOMCTBAx

camocmosamenbHou pabomol
Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomuor Ne7

c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH

Ouera npasujlibHocmu 6blNOJIHEHUA

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

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

Yemuwu onpoc 6o epems 3ansamus
Pewenue 3a0au 6o epemsa sanamus
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c(OpPMUPOBAHHOCTh  MPEACTABIEHUH O
mpoleccax M SABIEHUAX,  uUMewmux | Oyenka npasuIbHOCMU BbINONHEHUS
BEPOATHOCTHBIN XapakTep, CTaTUCTHUYECKHUX | CAMOCMOAMENbHOU pabombl

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

OCHOBHBIX TOHSTHUSAX 3JIEMEHTAapHOU Teopuu | Koumponvnvie pabomsi Ne 4

BEPOSATHOCTEN

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

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHol pabomoi

Yemuwui onpoc 6o epems 3ansamus

Pewenue 3a0au 6o epems 3anamus

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

[TpomexyTouHas arrecTanusl Mo auciUIuiiHe B 1 cemectpe — nuddepeHnpoBaHHbIM
3a4eT (MTOroBasi KOHTPOJIbHAS paboTa), BO 2 CEMECTPe — IK3aMEH.

OOyuaromuecst JOMYCKAIOTCA K clade »dSK3aMEeHAa TIPH BBINIOJIHEHHH BCEX BHJIOB
CaMOCTOSITEIIbHOW PAa0OThI, MPAKTUYECKUX PAOOT W KOHTPOJIBHBIX PadOT, MPEITyCMOTPEHHBIX
pabodeii mporpaMMoi M KaJIeHJapHO-TeMAaTHISCKUM TUTAHOM JTUCITUTUTHHEI.

JuddepeHnrpoBaHHbIii 3a4eT (MTOrOoBasi KOHTPOJbHAs paboTa) MPOBOJIUTCSA 3a CYET
BPEMCHH, OTBEJCHHOTO HAa W3YYCHHE JUCIMIUIMHBI, TPH YCIOBHU CBOCBPEMEHHOTO U
Ka4eCTBEHHOTO BBITIOJHECHUSI OOYYaIOUIMMCS BCEX BHJIOB PalOT, MPEIyCMOTPEHHBIX paboueit
IPOrPaMMOM TUCITUTUIAHBI.

Ilepeyennb BOPOCOB K HTOrOBOM KOHTPOJIbHOI padoTe

Bapuanr 1
1. Beruncaure: 47 -11° : 44*
. 2-4/128
2. Haiigute 3HaueHue BBIpaXKEHUA: —F—— Sl

3. Berunciure: 10g,8+1og,100 —log,, 4.
4, Haiizure pemenne ypasaenns: log (X~ —5)=log, 4x

7T

5. Boeruucnure / 0g,| cOS E
57
6. [lepeBenuTe u3 paguaH B Tpaaychl o
1. YKaxkuTe 4eTBEpTh, B KOTOPOU JIEKUT yron & , eciu & =470°
8. Haiinure 3nauenue kocunyca yrna & | ecnu ussectno, uto: sin@® =0,6 u %< a<r
x+ 4
9. Haiimure 06nacTs onpeneneHus GyHKIUHA J(x)= — )
x° —49

10. bankoBckas nmporieHTHas ctaBka paBHa 7% ro10BbIX. KakoBa qomxHa OBITh
nepBOHaYallbHAsl CyMMa BKJIaJa, 4ToOkI uepe3 2 roja ero pazmep coctaBui 34347 pyoneit.
11. B Baze nexar s60ku: 10 3eneHbIx 1 5 kpacHbIX. CKOJBKUMHU CIIOCOOAMH MOYKHO B3SITh

U3 Ba3bl 2 3eNIeHbIX U 3 KpacHBIX s1010Ka?
Bapmuanr 2
1. Boruncnure: 7°-37 :21°.
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3-4/108

2. Haitnure 3HaueHne BbIpaXeHUs: %

3. Beruanciure: 108, 36 +1log, 9 —log, 11.

4. Haiinure petenune ypasuenus: log (10— x° )=log 33X

7T
5. Brrunciure log3 g E

T
6. [lepeBenuTe u3 paguaH B rpaaychl o
7. YKaKHTE 4eTBEPTh, B KOTOPOH JIexuT yron ¢ , ecim & =500,
8. HaiimuTe 3Hauenne kocunyca yrna & | ecm u3BectHo, uto: sin® =08 n %< a<r.
6x — x°
9. Haiigute obmacTh onpeneneHus GyHKIuN fix)=logs ——
x+ 2
10. bankoBckas npolieHTHas ctaBka paBHa 9% rogoBsix. KakoBa gomkHa OBITh
nepBOHAYaJIbHAsI CyMMa BKJIaAa, 4TOOBI uepes 2 roja ero pazmep coctasmi 59405 pyoiei.
11. B Baze nexar s6moku: 5 3eneHbix U 10 kpacHbIX. CKOJIBKHMH CIIOCOOAMHU MOKHO B3SITh
13 Ba3bl 3 3€JICHBIX U 2 KPacHBIX s1010Ka?
Bapuant 3
1. Boruncnute: 3° -25°:75°.
. V405
2. Haiigure 3HaueHNE BRIPAKCHHUS: T
3. Bomuumcmare: log, 9% —log, 3-log, 81,
. 2
4. Haiinure petienune ypasuenus: log(x~ —8)=logs;2x.
/ . 7T
5. Borunciure (O8> | SUINT —
6
Sz
6. [TepeBenuTe u3 paguan B Tpaaychl B
7. VKaXHTe 4eTBEPTh, B KOTOPOit TexuT yron & , ecim & =380°.

o . 37
HaiiuTe 3Hauenne kocuryca yrma & | ecm m3BectHo, uto: sin® =-0,6 u <as 27

0. Haiinute obnacth onpeneneHus GyHKIUH S(x)=
10.  baHkoBckas mpoleHTHas cTaBKa paBHa 12% rogobix. KakoBa nomkHa ObITh
nepBOHAYaJIbHAsI CYMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyoueil.
11. B Baze nexar s16s0Kku: 6 xenTbiX U 12 kpacHbIX. CKOJIBKUMU CIIOCOOaMU MOXHO B3ATh U3
Ba3bl 4 KENTHIX U 2 KpPAaCHBIX 50J10Ka?
Bapmuanr 4

1. Beruucnure: 9°-11°:99*.

. 5-:/108
2. Haiigure 3HaueHue BeIpaKeHUS: W

3. Bsmuumcmare: log, 320 —log,5-log, 216
4. Haiiyure pemenne ypasuenus: LOg (6 — x? )=log,5x.
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7T
5. Beruuciure log3 ctg —

6

T
6. [lepeBenure U3 paguan B rpagycbl — .
3

7. VYKaxuTte 4eTBepTh, B KOTOPOH JIEKUT yroa & , ecnu & =700"

o . 37z
8. Haiinure 3Hauenne xkocunyca yrna & | ecnu usBectHo, uto: sin®=-08 u <o < 2.

2

5 x—3

9. Haiinure o6macts onpenenenus pyakmmn Jf(X)=logs ——— .
x° +7x

10.  bankoBckas mpoleHTHas craBka paBHa 11% ronossix. KakoBa nomkHa ObITh
NepBOHAYAJIbHAsl CYMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pasmep coctaBui 73926 pyoiieid.
11. B Baze nexar s1610ku: 6 sxenthix U 12 kpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOKHO B3STh U3

Ba3bl 2 )KEITHIX U 4 KpacHBIX s10710Ka?
OOyuaromuecs JOMyCKarOTCS K clade »5SK3aMeHa IMIpH BBIMOJIHEHUH BCEX BHJIOB
CaMOCTOSITCIILHOM PabOThI, MPAKTHYECKUX U KOHTPOJIBHBIX padOT, MPETyCMOTPEHHBIX paboueit

nporpaMMoﬁ H KAJICHAAPHO-TEMATHYCCKUM IIJIAHOM AU CHUILIIMHBI.

IlepeyeHb BONPOCOB K 3K3aMeHY

Yacts A
1. Kopenb n-oit cremenu. CpolicTBa KOpHsI n-oi cremeHu. O00OIIeHHE MOHATHS O TOKa3arene
CTETIEeH!
2. [Nonsitne norapudma u ero coiictBa. OCHOBHOE JIOTapU(PMHUYECKOE TOKICCTBO.
3. Hecstnunble W HaTypanbHble jorapudmel. [IpaBuna perictBuit ¢ morapudmamu. Ilepexonm x

HOBOMY OCHOBAHHUIO.

4. Jlorapudmuueckue ypaBHenus. [Ipuemsr pemenust. [Ipumepst.

5. Jlorapudmmueckas pynkuus. Ee cBoiicTBa, rpaduk

6. Tpuronomerpuueckue ¢pyHkunu. OnpeaeneHue cuHyca, KOCHHyca, TAaHreHca, KOTaHTeHCa.

7. Pamuannas mepa yria. [lepexos oT rpamxycHON MepsI K paliaHHON U HA000POT.

8. 3aBHCUMOCTb MEXy TPUTOHOMETPUUIECKUMH (PYHKIUSIMHU OAHOTO yIJIa.

9. @opMyiibl ABOMHOIO yria. @opMyJisl CII0KEHHUS.

10. Pemenue nmpocredmx TpPUroHOMETPUYECKUX YPABHEHU.

11. Tpuronomerpuueckue  QyHkiuu. OO0nacTh  ONpEJCIICHUS W MHOXECTBO  3HAYCHMIMA
TPUTOHOMETPUYECKUX (PYHKITHIA.

12. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIIH.

13. OcHOBHbIE MOHATHS KOMOMHATOPUKHU: Pa3MEIIEHHs, IEPECTAHOBKH M COUETaHMS.

14. Teopus BepositHocTeil. CoObITHE, BEPOSITHOCTE COOBITHSI.

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

[TpOTHBOIONIOKHOCTH COOBITHIA.

16. Teopus BeposTHOCTEN. ClIOXKEHNE U YMHOKEHUE BEPOSTHOCTEM.

17. [pupamenne QyHKIMK U IpUpaieHne aprymenTa. OnpeeneHue mporu3BOIHOM.

18. Ou3znyuecKuii 1 MEXaHUUYECKUI CMBICI IIPOU3BOTHOM.

19. VYpaBHeHHE KacaTelbHON K rpaduKy QyHKINN

20. [paBuna u popmynsl uddepeHpoOBaHMsL.

21. [Ipumenenne npou3BOTHOMN ISl HAXOKACHUS SKCTpeMyMa (QyHKIHMN

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

23. [IpsiMble ¥ IIIOCKOCTH B IPOCTPaHCTBE. B3auMHOE pacnosiokeHue IByX NpsSMbIX B IIPOCTPAHCTBE.
24. Bsaumuoe pacnionoskenue npsmoi 1 miaockocTy. [lapamiensHOCTs NpsSMOM U TNIOCKOCTH.
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25. B3aumHoe pacnoyiokeHue JBYX IUIOCKOCTEH B MpocTpaHCTBE. llepneHAMKYISpHOCTh JBYX
IJIOCKOCTEH.

26. JByrpanHbIil yron. Yron MeXAy IIIOCKOCTSIMMU.
27. Mmuororpanauku. Bepmunsl, pedpa, rpann MHororpanHuka. @opmyna Ditnepa.
28. [Ipusma u ee cBoiicTBa. [Ipsimas 1 HakJIOHHAs TPU3MEI.
29. [IpaBunpHas npusma. Ilnomans OOKOBOH M MOTHON MTOBEPXHOCTH MPU3MEIL.
30. Ky6. [lapannenenumnen u ero cBoiictBa. O0peM Kyba. O0beM mapasuieenuiiesa.
31. [Mupamuna u ee crolicta. [Inomanas 60KOBOI M MOJTHOW TOBEPXHOCTH MUPAMUSIBI.
32. [IpaBunbHas 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 IOBEPXHOCTH,
oOpazytomas, pa3Beptka. [lnomaas 60K0BOI 1 TOTHOM TOBEPXHOCTH.
35. Tema wm moBepxHocTh Bpamienusa. Konmyc. OcHoBaHue, BbICOTa, OOKOBas IOBEPXHOCTH,
oOpa3yromas, pa3sepTka. [momaas 60KOBOIl U MTOTHOM MTOBEPXHOCTH.
36. Hlap u cdepa. [Inomaas moBEpXHOCTH CHEPHI.
37. Ceuennst mapa u cepsl.
38. dopmysbpl 00beMa TUPaMUIbI, WIHHAPA U KoHyca. DopMmyiia o0beMa 1iapa.
Yacts B

x-16  x%5+4

1. Yrpocture BeIpaKeHHe ———— : ——— M HaluTe ero 3HaueHue mnpu X = 2,25
p P x+x95+1 " x15-1 A P ’
3 12
4.9.2.93.9 3
2. PacIIoNOKHUTE 9HCa B OPSIKE Bo3pacTanms 2 '3 25 —; 273 2
3. 3anucath B BUIe OOBIKHOBEHHOM JApOOU OECKOHEUHYIO TECATUUHYIO APo0h: 4,(8);

-2,6(93).

1
10 (Y2 - 2 1Y
4, PacrosIoKuTe 4icia B mopsiake Bospactanus | = | 5| = | 39 34 =

3 3 9
5. Boeruncnure: logyS + log 425 + log4i
125
6. Boraucaure: log; 72 — log3E + log;18
27

. 1 1 25

7. Beraucnure: log,~ + logy36 + — log, =~
5 2 81
8. Pemmre norapudmudeckoe ypaBHeHUE: log 3 (2x-1) =2
0. Pemmre norapumudeckoe ypapnenne 105 (X +1) =log (4x-5)
10. Pemure norapugmudeckoe ypaBaenue log; (3x —5) =logz (x — 3)
11. Pemure norapudmuueckoe ypaBHEHHUE log , (x + 3) = 4
12. Pemmre norapudmuveckoe ypaBHeHHUE log, (4 - X) + log, (1 —2x) = 2log, 3
13. Pemmre norapudgmudeckoe ypaBHenue 1g (3 —x) —lg (x +2) =2 1g2
)
14. VYnpocTture BelpakeHUE: 1=sin"a
cos’ a—1
15. YpocTuTe BbIpaXeHHE: sin(360° — @) cos(-)
cos(180°+ )

16. Yrpocrure Beipaxenue: 1 + cos” o — sin® o

100



sin(a — %)tg(—a)

17. Ynpoctute BbIpaskeHHe:
cos(E +a)
2
. . 5 .
18. Haiinure cos o u tg o, eciu sin ¢ = — U o - yroia Il koopauHaTHON YeTBEPTH
13
19. Haiinute cos o u tg o, ecnu sin oo = 0,6 1 o - yron I koopauHaTHOW YETBEPTH
20. Haiigure cos a u tg o, ecnu sin o = — 0,8 1 a - yroux Il koopanHaTHON YeTBEPTH
21. Haiigure sin o u tg o, ecnmu cos oo = 0,6 u o - yron [ koopauHaTHONH YeTBEpTH
22. Pemure TpUroHoMeTpu4ECKOE ypaBHEHHE: 2 cOS(x + %) =2
23. Permnte TpUroHOMeTpHUYecKoe ypaBHeHue: sin” X — 0,25 =0
24. Pemnre TpUroHOMETPUYECKOE ypaBHEHHE: 2 COS X + 2 =0
25. Permmnte TpUroHOMeTpHYECKOe ypaBHeHHe: 2 sin” X +sinx — 1 =0
26. Pellite TPUrOHOMETPUUECKOE ypaBHeHHe: 2 sin” X + 7sin X —4 =0
27.  PemmTe TPUTOHOMETPUYECKOE YPaBHEHHE: 2 sin(x + %) +J2 =0
28. PemmTe TpuroHomeTpuueckoe ypaBHeHHe: 2 oS X — 43 =0
x+3 2

16" (125
29. Pemmte nmokasaTenbHOE ypaBHEHUE: | — =|—

25 64
30. Pemmmre nmokasarebHoe ypaBHenne: 2 - 4 — 17 - 4+ 8 =0
31. Permmte nokasarebHoe ypaBHeHne: 3 — 4 - 3* +3 =0

2x+3

2 x=2

32. Pemnte mokasaTenbHOE ypaBHEHHE: 9 =45
. _ 1 >
33. Hanumwure ypaBHeHHe KacaTenbHol K Tpaduky gpynkmuu f (X) =5 - — X~ B Touke X = 2.
2
34. CocTaBbTe ypaBHEHHE KacaTelbHOl K rpaduky dynkuuu f(x) = ¢™ B Touke X, = 0.
35. 3anumuTe ypaBHeHNe KacaTenbHOM K rpaduky gynximu f(x) =3 x* + 5x B Touke ( 1; 8).
S5—x

36.Haiinure npou3BoaHy0 GyHKIuu Y =
x+2

o Ny . T
37.Haiigure 3HaYeHNE IPOU3BOAHON QYHKUIMH y = 3x 4+ 4 — Ssin x B TOUKE X, ==
2

3+2x

38. Haiinure nponssoanyto GyHkuu y = s
x —_—

39.Haitnure npon3BoaHy0 QyHKIMH y = —%x“ +3x* —2x+11

40. Haiimte 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. Uccnenyiite pynkuuro f(x) = % x* + % x’ — 3 Ha Bo3pacTauue ( yObIBaHHE).

44.B smuke 20 mapos, u3 HuX 12 Genbix, ocTanbHbIe TOMyObIe. M3BnekaroT 2 mapa. Haiitu BeposiTHOCTH,
4yT0 00a 1mapa Oenbie.
45.B nepBoi#t ypHe copepxutcs 8§ cuHUX U 10 )KEeNTHIX MIapoB, BO BTOPOH 4 GenbiX u 12 KeNTHIX MIapoB.
W3 xaxoii ypHBI HayZady U3BJICKIH 110 OJHOMY mapy. HallTu BepOsSITHOCTH TOTO, 4TO 00a W3BJICUYCHHBIX
11apa >KeIToro IBETa.
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46. AndaBuT HEKOTOPOro si3blka comepkuT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX M3 OYKB 3TOTO ajdaBUTa, €CJIM OYKBHI B CIIOBAX MOTYT ITOBTOPSATHCS?

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

48. B xop3une 16 mapoB, u3 Hux 14 Oenbix, ocTanbHble cuHUE. V3Bnekaror 2 miapa. Haiitu
BEPOSITHOCTU COOBITUH TOTO, 4TO 00a IIapa CHHKE; IepBBIH 1map OeNblii, a BTOpOW CHHUI.

49. Ha mexypctBo n3 3 mMamp4nkoB W 4 MeBOYEK CIy4ailHO OTOHMparoT 4 AexypHBIX. CKOIBKAMHA
croco0aMu UX MO>KHO 0TOOpaTh IPH YCIOBUH, YTO OyIyT OTOOpaHBI 2 MajbunKa 1 2 JCBOYKH?

50. YCTpoMCTBO COCTOUT M3 TPEX DJIEMEHTOB, pabOTAIONTNX HE3aBHCHMO. BeposTHOCTH 6€30TKa3HOMH
paboTBl 3a oONpeneneHHBI MPOMEXYTOK BpEMEHH IIEpBOIO, BTOPOTO M TPETHEro JIEeMEHTa
cooTBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HaiiTu BeposATHOCTH TOTrO, YTO 3a 3TO BpPEMs OTKaXyT BCE TpHU
3JIEMEHTA.

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

52./lnaroHanbs OCEBOTO CeUeHHs MWIMHIpPA paBHA 12 cM, a paaumyc ocHoBaHUs — 6 cMm. Haiiaure BrIcOTY
HWIHHAPA.

53.B mpaBuibHO# YeTHIPEXYTroNbHOW MUpaMuje BhICOTa paBHa 12cm, a amodema - 15cm. Haiinnre
TUIOIIA/Tb TIOJHON MOBEPXHOCTH MHUPAMUJIBIL.

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

55./lnaroHans TPaBHIBHOW YETHIPEXYTOJBHOW MPHU3MBI COCTaBIsiET C OOKOBOW TpaHbio yrom 60°.
Haiinure o0beM mpu3Mbl, €CIIM CTOPOHA OCHOBaHUS 8cm

56. Pamuycbl ocHOBaHWI YCEYEHHOTO KOHyca paBHBI 12 cM W 6 cM, a oOpasyromas HaKJIOHEHa K
TUIOCKOCTH OCHOBaHUs 1oj yriioM 45°, Haiinure miomanb 1 00beM yCEUEHHOT0 KOHYyCa.

57. HaiimuTe nonHyo momaab MOBEPXHOCTH U 00bEM MUPAaMUJIbI, Y KOTOPOW BBICOTA PaBHA 2 M, a
OCHOBAHHUEM ITUPAMHUIIBI SBIISETCS KBaIpaT CO CTOPOHOH 3 M.

58.0OcHOBaHHMEM MTUPAMHU/IBI SIBIISETCS TPEYroJbHUK co ctopoHamu 12 cm, 10 cMm, 10 cm. Kaknas GokoBast
IpaHbh HAKJIOHEHAa K OCHOBaHWIO Toj yriom 60°. Haiinure o0beM u TUIONIAh OOKOBOM MOBEPXHOCTH
MUPaAMUIBL.

59.Haiiiute CTOPOHY OCHOBAHHS M BHICOTY NPABHMIIBLHON UYETHIPEXYTOIbHON MPU3MBIL, €CIH S o, =90cM’,
Sso=40cM’.

60.Bricota munuuapa paBHa 10 am. Ilnomans ceueHuss MUWIMHApPA IUIOCKOCTBIO, MapajlIeNbHON OcH
IWINHApA U yAaJIeHHOUW Ha 9 1M oT Hee, paBHa 240 1M 2, Haitgure paanyc uniusapa.

61. OcHoBaHMe NPSMOH NMPHU3MBI — PaBHOOEIPEHHBII TPEYTOJIbHUK CO CTOPOHOHM 6 cM, a IMaroHajib
0okoBoii rpanu 10 cM. Haiinute mioniaabs 60KOBOH MOBEPXHOCTH U 00BEM PU3MBI.

62. B npaBuiibHONM 4eThIpeXyroiabHOM IMpHU3MeE IUIOIIaAb OCHOBAaHUS paBHA 25 cM?, a BbIcoTa 4 cM.
Haiimute nuarosans u 00eM IPU3MBL.

63. OcHoBaHHEM NIPSMON MPU3MBI CIIY>KUT MPSMOYTOJIBHBIM TPEYroJbHUK ¢ KaTeTaMu 12 cM U 5 oM,
BBICOTA MPU3MbI paBHa 8 cM. Haiinure miomaas NoJHOM MOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONMCAHHONW OKOJIO OCHOBAHMS IIPABUJIBHOM IIECTUYTOJBHOW IPU3MBI,
paBeH 3 cM. Halinure muomaas MoJIHOM MOBEPXHOCTH NMPU3MBI, €ciii €€ BbIcoTa paBHa 10 cMm.
65./luaroHans NPaBUIBLHOM YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroa 30°.

Haiizire miomass 6oKoBOil HOBEPXHOCTH H 00BEM IPU3MBI, €CJIH CTOPOHA OCHOBAHHUS V2 CM.
66.Bbicota mumHpa Ha 12 cM Gomble ero paamyca, a IIONIA/Ib MONHOI MOBEPXHOCTH paBHa 288 T cm’.
Haiinure paanyc ocCHOBaHUS LAJIMH/IPA.

67.[luaroHanb NPaBUILHOH YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroia 60°.

Haﬁ,[[HTe 00BeM MMPpU3MBbI, €CJIM CTOPOHA OCHOBAaHUA 6 cM.
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68.luameTp I1apa paBeH BbICOTE KOHYyca, 00pa3yolias KOTOPOro COCTABISIET € INIOCKOCTBIO OCHOBaHMUS
yrona 60°. Haiiti oTHOIIeHHE 00hEMOB KOHYCA | IIapa.

69.Paanyc mapa paBeH R=5. HaliauTe miomaap noiaHON MOBEPXHOCTH BIIUCAHHOTO B IIap KyOa.
70.Paguychl OCHOBaHMIA yCEUeHHOTO KOHYca paBHBI 4 cM U 12 cmM, a obpasytomas paBHa 17cm. Haitnure:
a) BBICOTY YCEUEHHOTO KOHYyCa; 0) IUIomaas OCEBOrO CEUCHUSI.

71.B ocHOBaHMM TpaBUIIBHON YeThIpexyroiabHoi nmpu3Mel ABCDA B ,C D, nexut kBagpar co cTopoHOH
8 cM. Jlnaronans mpusmbl AC; o0pasyeT ¢ miockocThio ocHoBanuss ABCD yron 30°. Haiimute BICOTY
MIPU3MBI U MJIOLIA/Ab TOJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanus kKomiuiekta @OC Tekylmero KOHTPOJIS U MPOMeKYTOYHOM
arrecTaumnu

[Ipn ounenuBaHuM JaOOPATOPHOM, TMPAKTUYECKOM U  CAMOCTOSITENIBHOM paboThI
00y4arolerocsi yuuThIBA€TCA CIEYIOLIEE:

- KQueCTBO BBIMIOJIHEHUS TPAKTUYECKON 4acTu paboThI;

- KauecTBO 0(OpMIICHUS OTYETA 110 padoTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI MPH 3aLTUTE PAOOTHI.

Kaxnpiii BU paOOThI OIIEHUBACTCSI 110 TIATH OATbHOM IIKaJIe.

«5» (0TIMYHO) — 3a MIYOOKOE U MOJHOE OBIAJCHHUE COJEepKAaHUEM yueOHOro MaTtepuaa,
B KOTOpPOM OOydarouuiics CBOOOJHO W YBEPEHHO OPUEHTHUPYETCS; 33 YMEHHE NPAKTUYECKU
MPUMEHSTh TEOPETUUYECKIE 3HAHMSI, BRICKAa3bIBATh M OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’KEHUE OTBETA.

«4» (xopomio) — ecnau OOy4arolMiicss MOJTHO OCBOWJ Y4eOHBIM Marepual, BiajieeT
HAay4YHO-TIOHSATUWHBIM amnmaparoM, OPUEHTUPYETCS B M3YYCHHOM Marepuajie, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO H3JIaraeT OTBET, HO COJEp>KaHUE U
dbopma 0TBETa UMEIOT OT/ICIbHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENBHO) — €ClId O0yJarouuiicss oOHapyKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUI yueOHOro MaTepuasia, HO M3JIaraeT €ro HENoJIHO, HEMOCJEeI0BaTENbHO,
JOTTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTEIBHO) — €cau OOydaroluiicss UMeeT pPa3pO3HEHHBIE,
OeccUCTEMHBIC 3HAHMsI, TOMYCKAeT OMIMOKU B OMpeAesieHUH Oa30BBIX MOHSATHN, MCKAKAET HUX
CMBICIT; HE MOXET IPAKTUYECKU MPUMEHSTh TEOPETUUECKUE 3HAHMUSL.

Kputepun oueHnBanus NpakTu4ecKux padoor.

[IpakTuueckast paboTa OLIEHUBAETCS MAKCUMAIbHO OIIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MaKCUMaIbHO OLIEHKOM «5» (OTIUYHO).

1o pe3ynbTaraM OLEHMBAHMS BCEX 3aJaHUM OLICHKA COOTBETCTBYET CPEAHEI.

Kpurepuu onieHuBanus penieHunit 3aaad.

«5» (OTJIIMYHO) — COCTaBJICH MPABUIBHBIA ANTOPUTM pELICHUS 3a/ayd, B JIOTHYECKOM
paccyXJ1IeHHH, B BLIOOpPE HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, TOJy4YeH BEPHBIN
OTBET, 33aJlaua pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykJI€HUH W PEIIEeHUH HEeT CYIIECTBEHHbIX OIMOOK; MPaBWJIBHO CJAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSCHEHHE PEIICHHS, HO 3aja4ya pelieHa HepaluoOHAIbHBIM
CrocoO0OM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK, MOJIy4eH BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIbHO) — 3aJlaHHE BBINOJIHEHO, B JIOTUYECKOM pACCYX JACHUHM HET
CYIIIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHBIE ONIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1auya pellieHa He MOJHOCThIO WX B 00LIEM BHIE.

«2» (HeyOBJIETBOPUTEIHHO) — 3a/1aya pellieHa HEMPAaBUIIBHO.

Kputepun oneHnBaHus CaMOCTOSITEILHBIX PadoT.
Kpurepuu onienuBanus penieHui 3aaad.
«5» (OTIMYHO) — COCTaBJIEH MPABWIBHBIH aJTOPUTM PEIICHUs 3aJa4H, B JIOTHYECKOM
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paccyXJIeHHUH, B BLIOOPE HOPMATUBHBIX UCTOYHHKOB U PEIICHUU HET OIHUOOK, TIOTyYeH BEPHBIN
OTBET, 33aJ]auya pellieHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJEH IPaBWIbHBIN aJrOPUTM PELIEHMs 3aladd, B JIOTMUECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYHIECTBEHHbIX OMIMOOK; MpaBWJIBHO CJAeJIaH BBIOOP
HOPMAaTUBHBIX HCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUsS, HO 3a/lada pelieHa HepalroOHATbHBIM
CrocoO0OM WIIM JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, ITOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3a/JlaHUE BBIMIOJIHEHO, B JIOTHYECKOM pPAaCCYXKJIECHUU HET
CYIIECTBEHHBIX OLIMOOK, HO [OIYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHIE.

«2» (HEeYIOBJIETBOPUTEIIHLHO) — 3a/1a4ya pelIeHa HEMPAaBUIBHO.

Kpurtepun onieHnBaHus KOHTPOJBLHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3aganuid.

«» (xopomio) — pemeno 61 — 80% 3ananuii.

«3» (yIOBIETBOPUTENHHO) — perieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — peieHo MeHee 40% 3ananuil.

Kpurepun oueHuBaHMsI HMTOTOBOIl KOHTPOJILHON padoThI

— BBINOJIHEHO NpaBwiIbHO 9-11 3aganuii — ouenka «otiuyHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuil — OlleHKa «xopomioy» (55— 79%);

— BBITMIOJTHEHO MPABMIILHO 4-6 3a/JaHUM — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBIMOJHEHO MpaBuiIbHO 0-3 3a7aHUil — OLIEHKa «HEYJOBIETBOPUTEIHHO»

(0-35%).

Kputepun oneHnBaHus 0TBETOB 10 IK3aMeHAIMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHBAETCS MAaKCUMAaIbHO OIICHKOW «5»
(OTIMYHO).

[TepBsliii BOMPOC MaKCUMAJILHO OLIEHUBAETCS OLEHKOHN «5» (OTIUYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHHUBAETCS OTIEITBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIMYHO).

[To pe3ynbTaram OlleHWBaHUS BCEX TPEX 3a/laHUI OLEHKAa COOTBETCTBYET CpEIHEH.
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